
Muuncrepcrno o6pa3oBaHlrfl rI HayKIr Pocclrftcnoft Oegepaqn:n
(De4epantuoe rocyAppcrBellrHoe 6roANerHoe o6paaonareJlbHoe yqpexAeHue

Bblcqrero upo(f eccuoHaJlbHoro o6paaoeauu.a

<BraAIrMnpcnuft rocyAapcrnennrril ynu
r{MeHrr A.uerccauApa fplrropr'eBlrqa lr HrlKo.lraq

(BnfY)

:A.I

0l,t

pABOrrAq TIPOTPAMMA AIICUIITTJII4 Hb{
VIE CTB B HA

(uauueuoeaHue Aucuu n,rnHut)

Haupauegue rroAroTOBKpI: I4II-TeXHI4KaD)

IIpotpunr/nporpal\4Ma rIoArorqBKIr :

Yponeul Bbtcrref o o6pa: onan us: 6 axaraspuar

Oopnra o6y.1s"t"' oqHas

\

o VMP
14JIOI}

20

llpamuu.
3aHflrvg9

Llac.

TpyAoeuxocrr
zau. e4,l uac.

3KsaNteFI 3,66t216

61216

Bnalzrraup ?01



rIE Jrr4 O C B O EH trfl ILtC\r4IrJrr,rHbr
I-[enanru ocBoeHr4{ Ar4crl[nnr.rHbr <llpoerrrapoBaHr{e oneK,rpoHHb.rx:

HaHosJIeKTpoHLIKe) flBntlorc4 npzo6pereHr{e cry.qeHTaMr.r reoperuqecKrrx }r n
gHauI'Ift lr HaBbIKoB tconctpyxropcKo-TexHorofrcrecKoro npoeKTr{poBa:ritrfl,
cpeAcrB (3C) pa3nllqHoro ypoBufl cJlo)Krrrocrrr, ueosxo4r,rMbrx upu o3rr&K6

SusltvecruMl4 IpLIHIILIIaMI4 AeftcrBl4f, oJreKrpoHHbrx upu6opon pr HaHo3,rreKTpoHHbD(
(H3y), npr4 paccMorpeHr{r xraccoo6pasyroqeft nprz6opHoft crpyKrypbr rr
KOHCTpyKTT,TSHOft r{epapx}rr4 t'rs4elrzft lr sleueHriroft 5asu, KoHcrpyKur{n m

I43roroBJleHlaf, gneKTpoHHbIX 6rtor<os [r y3JroB, rrpr4 co3AaHr.rr4 coBpeMeHH]brx cpeAc'rB
TexHI4rIeCKkrMLrpl rexHoJIorI4qqcKuMI4 KOMTIJIeKCaMI4. CHCTeMaMI,I I4 TeXHOJTOTI4 TINII,L

1. MEC'IIO AIICqUIJII,IHbI B CTpyKTyI'E OIIOII BO
{racqrauuua <llpoexrlzSoBaHLIe 3neKTpoHHbrx cpeAcrB B HaHogJrer('lrpoHr.rKe)

AIlcqnnnI4HaM IIo nrr6opy cry"qeHra )B BapvrurvrBnofi .racrra 6loxa B1 OnOfI 14 qBr

rnep4oro rela; SlerrporexHhKa; BseAeH[e B HaHorexHonon4ro; TeoperzvecKa.rr
MexaHuxa HaHoczcreM u ipu6onorzr; 3.nexrponuxa u Mr4KporlloqeccopHaj,r
Mur<poelerrpoMexaHl4qecKl{e clrcreMbr; flpuxla4nar MexaHr{Ka; Ocuosu y
TexHI4qecKIzMLI clzcreMaMl4i OcHoer,r lporpaMMr{poBaHr4J{; Korr,rn.srorr:pnoe collpo
HayqHbrx l,rccle4onaHrafi; Mo4enrapoBaHrle v rrpoerTr.rpoBaHae B HaHOTSX
Anronaarusaqn.r flpoeKTrrpoqaHr,rr HaHocucreM; a ra](xe 3HaHvrK, ro.ryqeg
[poxoxAeHrrrr rrpo a3BoAcrBerrHofi nparrvlcu.

Ocuonutte uoroxeHI4rI AI'IcIIIzrIJrr4Hbr <flpoexrupoBaHr4e 3nerKTpollH.brx
HaHOSneKTpOHr4Ke)) I{Cnonb3yro,Tcs [pI{ r43yqeHar4 cneAyrorq[x Ar{crlr4rlnuH:

ArAurunurre rexHonor4r,r; flpoqeccrr Mr{Kpo- u HaHorex}roJro,rr{zi \4ux
$oroHura; X4nrerpzpoBaHHble rexHo.rloruu v (\Trrr4Ka Jr r(aJrr43oBaHnrbrx olpyKT:/p; a
npoxoxAeHr4pr npe4ArrnrtortH0ft rrpaKTrdKlr rr BbrrronHeHr{H Bbrrrycr<ngft rnuzSu

I'I3 AI4cIIt4ilnI4H, SopuuplronIll4x lpo(peccuoHaJrbHbre 3HaHr4r Lr FraBbrr(r4, H XO-[I'IMI'Ie
OaKaJIaBpaM no HanpaBneHVFo rroAloroBKu 28.03.01 <<HanorexnoJrorldn r4 r\dr4 TEMHAS
TCXHAKD).

I4sy'reuue ArrcqulnllHrr <flpoexrlrpoBaH[e gneKTpo]rrHbrx cpeAcr'.a B TrarflosJr,e

ocHoBaHo Ha 3HaHn.f,X, npuo6pereHHbx o6yraroquMr4cr rrpr4 ocBoelrrru
Arzcq[nnzH yre6noro nJraHa:

@u:nra; ouroeH KeaHiroeofi (pusurv; Merporornx; I4n(foprrai,nura; r4ut
KoMnbloreplrar rpa(pura; Oragu.recKrle ocHoBbr Mr{Kpo- u HaHocr4creuHofi TexHrz
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2. KOMIIETEHIII4I{ OEYIIAIOIIIEIOC.fl, @OPMI,IPYEM bIE B PE3'Y

o c B o E H wfl nmcrlr4ll JrI4HbI
B ilpoqecce ocBoeHn I rIac{tlnnl4Hbr <flpoenrupoBaHlre 3Jre]Krpor{Hbrx c

HaHo3neKTpoHI,IKe) y o6yrarolleroc.f, Qopvrupyrorcr npooeccr4oHaJrbHr,re KoMnererrqu[:
ofIK-7, cuoco6Hocrr fvumrnarr coBpeMeHHbre reHAeHurrn pit3Bu.twr vrK.?I,

I'Isruepurelruoft v Bblrucnl4Temnoii TexHrlrcr,r, Hn$oprraaqzonHhD( rexuonrlLuft B CBOCII
npo$eccuonalrHofi AeflTenbHocrr.r;

OIIK-9|, cnoco6nocrb I4orloJlb3orBarb HaBbrKr,r pa6orr,r c KoMrrbrorepoM,
uH@opnraquoHHbx rexnororlarl, co6mo4at, ocHoBnbre rpe6onaHnx
Oe3oIIacHocT]t{.

B p$ynr,Tare ocBoeHr46 Ar4crlrzrrJu4Hbr
HaHooneKTpoHr.rKe)) o6yrarorqnfic_a IoJDKeH
o6pa:onanux:

1) 3Hau,:
- crpyKTypy, Qynrqzoualr,rlrre 6loxn v coc.raBHbre
- coBpeMeHHyro 3neMeHTHytro 6asy sner<rpoHHbrx

(orrK-7);

yJTbTaTbr



- MeTOAbr r4 CpeACTBa rrpqfpaMMHoro o6ecne.reHtrfl., vcnorb3yeMbre npn .t]

oneKrpoHHbrx cpeAcrB rz H aHobneKrponHbx ycrpoft crB (OIIK-9) ;

- rpe6onaru4t I4H(bopMarlrzdHHofi 6egoracrocrrr rrpu npoeKrr.rpoBaHlnr. eneKrpoHrr
r.r HaHooJreK'rpoHHbrx ycrpoft crn (OIIK-9).

2) Vuerr;
- anuru3lrpoBarb crpyrrypFrre n Syuru[oHaJrbHbre cxeMbr gJreKTpoFrr{brx cpeAcrB orrK-7);

- gTarrbr xfl43HeHHoro qrlKn4 3neKTpoHHbrx cpeAcrB r,r Har{ogJreKTpoHHr;rx ycrpofic'r
- ypoBHr{ KoHcrpyKrusHoft uepapxun eneKrpoHHbrx cpeAcrB (OIIK-7);

- IIcI]onb3oBaTb HopMaTutsHo-TeKHr{qecKyro AoKyMeHTaur.rrc B rrpoeKTHorr A0
(orrK-7);

- aHanvszrpoBarb KoHcrpyrtTopcKyro AoKyMeHrarlvro Lr onpeAeJr{Tr (fusvuecruer
Aeftcrsus srreKrpoHHrx cpe4ctn Lr HaHooJreKrpoHHbrx ycrpoficrn (OnK-7);

- llcr]oJrb3onarr uuSopMaql,roHHbre rexHoJrorrrrr B npoeKruoft Ae.sreJrr,Hocrr{ (O|I]l(

- rlaccnSrrurrpoBarb sHelnHze nos4eficrnyorqze $anropb1 BluflIoryre Ha K

3JIeKrpoHHb,rx cpeAcrB a HaHooJreKTpoHHbrx ycrpoficrn (OIIK-7).
3) Bna4erl:
- coBpeI\{eHHbIMI4 cpeAcrBaMu zu$opruaquoHHo-rrporpaMMHoro o6ecneqrsnr{.rr

npoeKTr{pouaHvrs. oneKrpoHHbrx cpelcrB H H€rH,ooJroKTpoHHbx ycrpoficrn (OIIK-9);

- cnoco6aur4 3arrlrrrbr sneKTpoHHbx cpelcrB 14 HaHo3neKTpoHrrbrx ycrpoiicrn
BHerrrHrrx e o3lefi crByrorqux rp axrop on (OIIK- 7).

3. CTPYKTYPA I{ COAEPXAHI4E AI,ICIII4IIJIUHI,I (MOrl[V
O6rqa"s rpyAoeMKocrb lll4crlr4rrJrr{Hbr cocraBnfler 6 :la.rerHrrx eArrHHrI, 216 Haccts
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4, OEPA3OBATEJIbHbIE TEXHO TIAI:MM
flpu [poBeAeHr4r.r ne(qrroHHbx sauxrufi rpr.rMeHflercs rpa4zqr.ro.uurrit

3aKrloqarcq{ilcs s uocreloBarenbHoM r,tsfreHlrfi pa34enoB ArlcrlprrrJrr4Hbr r.r B r43no)KeHr.ru
coAepxaHlll yre6noro MarepnaJla remyrqefi JreKrlr.rrl, Harrr4Hafl c onpeAe.rreHr{-fl ,TeMbr

rrJraHa JreKr{r,roHHoro 3aHATr4fi,, a raKxe c (fopnaynupoBKr4 rlenu neKrlrlrn il
paccMarpr..rBaeMbD( BorrpocoB (s4Aa.r).

3aufl'ILrx [paKTI4qecKofi nanpanJreHHocrr4 npoBoA;lrc.rr B rdHTepaKTraeuoil rpopnae
pa3Bl4rplt y cryAeHTon upo$eccuoHarrbHbx KoMrrereHrlrafi OLIK-7 m O|IK.9. B x9,4e .nt

ceMrzHapcKr4x, la6oparopntx u [paKTr.rqec(xx zaHsrufr. y cryAeHToB $opnal.rp
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yqe6HoMy Marepr4aJry npeAbr4yilInx 3aHfl-rtril. 3a cqe [o6y]KAeHr.rfl )^rarqrlxcr K H TI.O

TeKyrIIeMy yle6norray Marepklany LI 3a cqer rrpeAocraBneHur yqarqlrMcr B,o3MolKrrocrtr

}nllo3aKJlloqenufi, onl4patcb na co6crseHHbre 3HaHlu, rroJIf{oHHbIe B pe3ynbrar,e oaM
pa6oru.

Ha nparruqecK[x Ia ra6bparopHbx 3aHrrr{flx B cocraBe cryAeHqeox]4x pa6oulrrx
npoBoAl4Tcfl I{3}'qeHI{e ocuonoEolararcull4x pacrrerHo-aHiurl4Tr4qecKr4x MeroAoB |rpoeK
3C s norHoM coorBercrBllll c ipe6onrurrz-uvrlr HopMarr4BHo-TexHr,rqecKax Aor(yMeHToB, a npu
3acnyflrr{BaHrara coo6rqeHuil 4axq4oro r43 cryAeHToB H 3aAaHHyrC} reuv pe$epaTa n $opue
HarrHofo ltoKJraAa c AeMoHcrpauueft [peeHTarlr4r{ Lt ltpl,t nlrpa6o:me BceMr4 tul4Mr4Cg
KoJrJIeKTktBHofo 3aKJftoqenns n0 I,I3nolI(eHHoMy Nitareplrany.

Teult HafIHbx coo6Iqenrzfi frarquxcs HaxoAsr B rroJrHoM coorBercrBr,rr4 c)

caMocro.flTeJlruoft pa6orbl cryAeHToB, TeMarl4roft nerquoHHofo Marepl4aJna, Borlp,ocaN[I] TeKyrrlero
pefrnur-xol-ITpoJla, colepx{aHprent ra6oparopH,oro npaKTr{r{Wa u [epeqHeM sr(3aM OHHLIX
BorlpocoB. IlpeuoAaearenb op[aHlr3yer rrpoBeAeHrre salflTuia n (fopue coKJr]r{oHHbD( Ha)rutrIbIX
zacegauuit c perl{crpaqueft noqpocoB, xapaKTepr[r3]Toruvx rBopqecK]ro aKt rrBHocrb cr)/ qtlo

3axperrJrrrorc-s cnoco6Hocrr.r K o6terr:rasHo-Kpr4Tr4qecKoMy rBoprrecKoMy (ly)K4eHr4ro rr
wsyraeltofi AIrcIII4nnIrHbI 3a qqer KparKoro rtepIaoAlrqecKoro onpoca JreKTopgM yc

KoMM)'HLIKan[IroHHbIe H MynbTl4MeAr4a-TexHoJrolvu AJUr MoHr4Topr.rHra reryrqeft ycne
KOHTpOns sHaJ:'uir cryAeHToB] a rarcKe oro6paxenru npeseu'raquft, Tecrorrb,D(

BorrpocaM

xcfl r.o

rroArpyrn
v,t

HUflMt4

TeKyrrlefo

AOE r4

TIHI4KO.B

l4

BpeMeEru

XC]'I ]:lil

f,BJUIercs OIFI4M Ias Heo6xoAIIMbx ycttoyuit ycnerrrHofo [poxo]r(AeHr{J{ cryAerrraM.a
peft rznr-roIlrponfl ycneBaeMooiM.

B xoAe noAroroBKt4 pe$epara cryAeHrbr ocBar4Baror rrpaBr{na oSoplarenur ,r
pe3ynbraroB B BIrAe uayrHofr cTarbLI B nonHoM coorBercr un c rpe6on aHr4:;rMyr, ilp,3llT,fll bIMI't K
sneKTpoHHbIM ld3!.ali'uflM. IIpu erou 1^larrluecr npzo6peraror 3naHkrs. r.r HaBbrKrr B riln

trIHa3BaHLIt I2[ aHHorauvpr srutbrl, crpyrTypbr coAepxaHrrr n err6opa rsrrorreBbD( oJloB,
reoperuvecxofi, acreff ny6nzraquz, olpe"4eJreH
o6reKra, [peAM pcrxaeMbD( gaftaq,, pr3Jro)K:eHr4q

3aKJIIOrreHI4fl, crII4CKa LICIIOJIb3VeMbIX
un$opruaqura.

c,6rac,rvt,

rlpu rrrpoBeneHr.rr4 neKul{oHHo-rrpaKTuqeoKrrx zawnufi. lpr,rMeHJrrorcfl ui TIOHHO-

AeMOHCTpaUHOHHbX BI4AeOponI4KOB IOCpe.4CTBOM npoeKrlr{oHHbx cpeAcrB a MoHr4TopoB
He ueuee 40%o ayguropHbx sainuitllpoBoArrrcrrr B uHrepaKrusHofi (fopue,

T4N ]:A

38M,.

s. oqEHorIHbrE cpEAcTB A ilnfl, T'EKyrUEfO KOHTPOJIfl yctt|E ()clln,
rrPoMExy TorlHorz nrrncTAuI,II4 tro It TOf AM OC vtl

Ar4CrIr4rrJII{Hhr U yqEBHO-ME T Onr4qE C K OE OBE Cf [|lq IIE
CAMOCTOflTEJIbHOTI PAEOTbI CTYNIIIHTOI}

Tercyqufi KoHTpoJrb yQrenaeuocrl,I cryreHToB .serrrercs pac)lpe]lereunslu no
ceMecTpa H ocHoBbrBaeTcr Ha oIIeHKe CneAyrorl{I4x cocTaB,[qrcIrlktx :

1. Brrnoruenve cryAelrroM ra6oparolrnrrx pa6or v noAroroBKa rilJ,r\LrB
orrreroB ; 3arrlr.rra pe3ynbraroB lra6oparopHbrx uccle4oeauuft .

2. BunomreHl{e cry.4enlOlt unAnBlaAyanr,Hbrx za1auuit npaKTrzqecrr:oft u ceLnr

pa6orrr; no.4roroBKa pe(feppra, ilpe3eHTarlrrrd kr AoKnaAa. Brrclprrenrae HTA O

vHAnBuIyanbHbIM iqoKnaAoM Ea ceKIIt{oHHoM 3ace.4aHrrrr v 3arr\ura pe3yJrbraroB, CHHOIO
uccnenoBaHtt{t.

3" Y'{acrue oryAeHron p o6cyx.4eHrn4 pe(feparon r4 AoKnaqoB Apyl-ux yqa
ceKrlr4 oHHbrx 3 aceAaHr4rx B xo,4e [paKTr4rrecKrax s au.f, rzfi .

Teunr rpaKlrrqecmux r{unrufr u peQeparon
1) Pom u 3aAa'g.kr KoHcrpyKTopa rpla npoeKTr4poBa1vru rqeer(:, cy66noxo 6roro,a,

croeK u lma.@on yflpaBneHr.rs.
2) G)yuxquouanbHo-y3nonoft, rcacra4rro- lonoil, cxeMHo-y3r<lsoft

MeroAbr npoeKTr.rposauzs 3C.
HblIt



7) lle.rarurre Lr nrlTerpanbHbre rrJrarbr. Pa:Honra4noc:ru rrJrar rro HO.IIOT']t,II4

I,I3rOTOBJIeHIr.f, , KOHCTpyKIII{I rd Ha3HaqeHr4ro.
8) Ocnonutre rpe6onaHz-s K rleqarHoMy MoHTDT(y, rpaccr4poBx:e u paoqeq/

IICIIATHOIO MOHTAXA.

Onalblr,Cfi
sneKTpoHI4Ku Ha IleqarHblx rl{aTax. Oco6eHuocru o(foprrrneHzx o6opoq]Hbrx qellrexe flqeeK Ha
IIEqATHbX TIJIATAX,

11) Fnorz u s'aefixn MllKpogneKrpouuofi annaparypsr. PasHoeraAHocra Korl
oco6ennoc il.r KoHcrpyr4poBaHr{s.

3) Knaccz(fraxaqrax 3C ro ycnoBr4rM oKcrrnyararJr4zr. Crofiror:m 3Cr
xecTKr,rx 3neKTpoMaf Hr.rTHbrx Hslyreuufr .

4) Kol,rnoHosxa 3C. Oaxropu, ottpeAenrrcuue
O TITI,IMAJIbHOCTII KOMIIO HO BKI,I.

5) cxerr,mr oneKTpr4rrepKaf rrpr4Hrlmrr4aJrb*as, SyHrqzoH arrbnas,r{ crpylily
6) o6uue rexHr4rrecRue rpe6onaur4fl r( KoHcrpyKrlzlr oc cnequarbgoro H

12) Cucreurr oxlaxAdnzs 3C. Oco6eunocrrz npoeKrraponannr 3C
nplrHyAnTelnnoft BeHTr.rJrfl rlr4 efi . Ten.rrosrre rpy6ru.

13) 1[Ipoer<rupoBaHr.re nu6ponpovuux {qeeK 3c. Mero4sr yBennqeHut
KO H CTp yKTI VV LT CHLrlKenUs av rur{ryAbr xo le 6 anuft uprE nra 6p aq krsx n yA ap ax 

"14) JBv6pomsonrqv.a (4rr,roprnsaqu.r) 3c. ocuosHbre xapaKrepuc'rnxu vw6
l,I [pr,rHrlulrr nx Aeficrsus.

15) 3r<pauuponauze oneKTpr4rrecKoro u MafHr4rHoro noreft. Ko
sneKTprzqeol0zx kr MafHrzTHbrx gKpaHoB,

16) lJulu rloMex 14 rlapa3I4THbrx cn-ssefi B rrpoBoAHrrKax, 14 cKEDKerrue
r:pe6onauus K luHLrflM cBA3Lr,

17) I4n4ytcrnnnble I4 KQHAyKTIzBHIIe [apa3r.rrHbre cB.rr3rr gireMeHToB rreqarnoro
18) O6rque MeroAbr srbrosar{zru. fepnaerasaqur OC"
flepe.reHr reu .rraOopa'topntrx rausruli

I,TOTB-ANO

KOlv{IIOHOEIKy; Kpr4Teprzr4

3C.
qEHII'.

nn
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fl_sTopoB

IIIHaJIOIi,

HT'A}I{A.

[eper{eHE, n
TEM.bI 3ANAHMfl

SJIC)KTPCi| IHI,ITHOI{

Cry4euru BbrrroJrHrror ina6oparopHbre 3a1aHufl.. Konr<perHufi
pa6or Anr Ka)rqqoro cryAeHTa onpeAen.f,er npenoAaBarenb c yqeroM
HarrpaBneHr.rr caMocroarelruoff pa6o,mr.

Pa6ota Ns1. O6ecrerreHr4r rerrnoBbrx pexurvron 3C.
Pa6ola lllb2. O6ecneqeH4s MexaHprqecroii npounocru 3C.
Pa6ola lle3. O6ecnsqeHus enerrpavecxofi npoqHocrlr

coBMecrr4Mocru 3C.
Pa6or:a J\!4. O6ecne.reuds HaAexHocrz 3C.
Pa6ora }lb5. O6ecnerreHr4fl erarocroft roc:lra 3C,

PefiruHr-rcourpolr J\bl
flpono4zrcr B rrr4cbMeHHQfi {opnae.
Crulcom z4auuir:
1 . oyHquoHanbHo-y3no eofi (uo4ymnrrfi ) MeroA KoHcrpyr.rpoeanur l.)c.
2. 3 aaaun KoH crpyrTopa flpri npo erTr.rpo Balr4r4.f, qeeK, 6noxo n, npu6 o pon u
3. Knaccz$LrKar\Lrt 3C no ycnoBrzlrM oKcnnyararluv.
4. Kounouoma 3C, orpegeJurrollue $arroprr.
5. Mero4rr KoMrroHoBKr{ rd rpurepuz orrrr4MaJrbHocrr.r.
6. Cxetnru 3neKTpuqecKl.Ie [pI4HIII{rLraJrbHbre, @yunquouanbHbre 14 crpyKTypH]bre.

Peftrunr-rcoHrponr, J\b2
flpono4rarcx B rrr4cbMeHHOfi $oplre.
Cnncor sananuit:
1. OcHonnrre xapaKTepLIcTI4KIz KoHcrpyKTrrBHbx rr 3KcnnyararluouHbrx rpe6onanzfi 3C.



2' lle'rarHHe rlnarbl. PqHonIa4gocrn nJrar rro rexHo.[ofr4r4 lr3roroBJreHr.rs, Korr
HA3HAqEHHT.

3. OcuonHrre r-pe6onaurl r erenaeHTaM rre)qarHoro MoHTaxa rr rpacc[poBKe.
4. llpanutru oQoprranenux qeprelKa neqarnoft rnarbr.
5, oco6euHocrr.r ycraHodrra ererrpopaAr4ooneMeHroB (opo) n ycrpoftcln rlyH

gneKTpoHr.rKr.r (yO3) Ha lerrarqbre rrJrarbr.

6. llpanuna o(fopnrneHnr c6opo.*rlx ueprextefi usgetmitHa nerrarHbrx rrJraritx.
7. cy66norcz, 6noxn u srteftxn oonperueuuofi Mlrripo3neKrpormofi

P aruoua4uocrr{ Koucrpyrrluft .

Peftrunr-xourpo.nr J\b3

flpono4rzrcr B nr4cbMeuuofi (foprvre.

Cnucor< zagaanit:
1" cacrensr oxnaxre4r4r 3c; oco6eunocru [pt4McHeHrrr cpeAcrB

rIpLrHyAr{TelrH ofi B eHTr4 Jr.f, rlr,rr{.

2. IlpoexrnpoBaHr.re du6ponpo.+rlx rqeeK gC. Mero4r,r yBenr4qeHz.{
KoHcrpyKrlr4r.rrrcHr.rxeHr4.{aMrrJrr{TyAllnu6poxo,ne6artuft .

3. Bu6poz:ollflIJrre, (arr.noprzsaqnx) 3C. XapaxrepucrrrKr4 nra6ponso:uropoB r4 n
Ileftcreva.

4. SxpanzpoBaHl4e gnelctpIaqecKoro z MafHr4THofo rroJrr. Koncrpyr<qr4r4 oJre
MarHI4THbrX sKparIOB

5. Buari rloMex I{ [apa3LITHrx cssgefi n 3C, rrcKa]r(eHrre cr4rHanon; rpe6onanru
CB{3II.

6.LIulyxrnBHbre r.r noH4l,irrznHr,re [apinr.r'rHbre cBr3tr gneMeH,roB rreqarHoro MoH,
7. Mero4u Bnaro3arru{Tbr r{ fepMerrcaquu OC.
lpouexyroqHafl arrgcrarlufl npoxo,qlrr n Qopnre gK3a]MeHi]" Bonpocrr

oxBaTbIBaIOT BCIO TeMaTI4Ky, paCCMOTpeHHyrO B xole npoBeleHr4r JreKrIl4OHHbD(, rpa
u na6oparopHbrx sausruit B TeFreHue ceMecrpa.

Bonpocur x exsaNaeFr)r:

(exsalreH npoBoArzTc.fl B nt4cbMeHHofi Qopnzre)
1" cqryrrypa r'r Ha3HaqeHr4e erreKrpoHHbrx cpeAcrB" Tunosa.f, crpyKrypa clperlcrB

onTpoHr4KII.

2, floxolesvx 14 cocraBusfe vacrz gneKrpoHHbrx cpeAcrB.
3. 3rauu xH3HeHHoro rlukla oneKTpoHHbD( cpeAcrB.
4. [IyTu coBeplxeHcrBoBaHlz.fl gneKTpoHHbrx cpeAcrB, ocHoBorroJrafa]oqm( 11a

xapaKrepr.rclurc. Onpe4eJrrrour4g fiarropu pa3Blltptr KoHcrpyKrlflfi, uelo4n KoHcrpyr4pc)
5" flpusuaru cHcreMHOoTr't KoHcrpyKrrr4r,r sJreKTpoHHbrx cpeAcrB. vponua B

KOHcTpyKrlr{r4.

KacKaAHo-yslonofi, cxeMHo-y3Jrosoft z
Ko pelcrB. Polt z 3a4a.ur4 KoHcrpyKTopa
flq

7. KonnosoBKa eneKTpo4Hbrx cpeAcrB, onpeAen.qroulue Saxropn. Merogbl Kor,4

KpI4TepI4r{ O tITr4M aJI b HO CTH.

8. tr4cxoguue AaHHbre rpoqecca Konrcrpyr.rpoBaH:afl 3JreKTpoHrrrrx cpe
3ne Krp rzqec K.aq rp r.rHrlt4 ilva rbHa:fl' Qy urquo Harb Fraq 14 crpyKTyp Haq.

9' Coorno[reHze noHqldfi flpoel(TrlpoBaH:ze v KoHcrpyapoBa]Frr{e gJreKrpoHHbrx
3agauu, uen?I 14 TexHzqecKoe 3aAaHr,re Fra [poeKTr,rpoBaHr4e. Cpe4crea ry]oeKTr4poBar{ur.10. 'fexuonorzqHocrb KoHcrpyKrrr,ra sJrer(TpoHHbrx cpeAcru. lKaqecr
KoJIIIqecrBeFIHbIe [oKa3areJII4 TexHoJroflrqFrocrr4. Korvrnlexcnnrfi rroKa3iareJr]t
TEXHOJIOTI4qHOCTI4.

tr 1" KotrnryHuKaIII{oHHbIe ocHoBaHr4r B Br4Ae rer{arHbrx a r,rHTerpanrur,rx uar,, Pagr
IrJIar lro rexHoJIorHI4 I43foroBnoHr4rr, KoHcrpyKrryLr n Ha3HaqeHuto. Oco6eHHocrl4 tKo
KJraccaM TOTIHOCTH Lt IJTOTHOCTA] MUOrOClOfistre I]eqarHble Irnarbl.

12' OcHosHrte rpe6oe{Hna K rrpoeKTr4poBaHnro ueqarHofo MoHTa)r(4,
TpaccapoBKu ri pacr{era sleueHlon fleqarHofo MoHTaxa.

MOHOCXEMFI

npu tr

HOI,I U

qCCKPIX LI

K JII{HKIJIM

SK3aMeHa
qecKlIK

HVIKLI IA

HUfl,.

AHMOC!r14

MCTOAbI

HMI4

Cxeuil

cpe"4cTB.

HbIE V

OtIEHKII

ocT'tt

uu llo

HHOCTII



13. OtcHosnue rpe6oeaHa.s K ycraHoBKe 3P3 u V@3 sa rreqarHrJe rrJra,r'br,
o$opn'rneuv{ qepre)Ka ne'{arHOfi trJrarbr u c6opouurrx ueprex<eft 3C na fleqarHbrx rrJri

14. Ilynrru ytrpaBneHl4.q H nl4ueBble naHeJrr{ gneKTporrHbrx cpeAcrB. OcHoegrrer
KoMrroHoBKu. Ctoco6u HaHecoHtr.f, na4nucefi H IrrKaJr Ha JruueBbrx naHeJlrx.

15. ocuoeHr,re cnocooi,r oxnaxAeHHr 3neKTpoHHbrx cpeAc,rB. 3axonu ox
xlaccvSuxarlr4rz TenJroorBoAo B.

16. Merolu uHreucnfiaKalll4n JIoKaJIbHoro oxJraxAeHr4.rr 3neKrpoHubrx cpeAcrs.
JroKaJrbHofo oxnaxAeHr,r.q z ocd6eHHocrr.r tlx lpoeKTr,rpoBaHvrfl. Ten:rosHe rpy6xn.

17' O6urae cllcreMbl oxnalKAeHl4r 3neK'rpoHH6r cpeAcrB. Oco6eirgoc'rz n
ecrecrBeHHofi u npuuygtarenrHoft BeHTrznrrlr4r.r 3C. Cxerr,ru KoMrroHoBOK croeK vrtruuna,

1 8. Buerunue MexaHr4qeorue nos4e ftcrsux ua oc : yulparyuv 
^ 

y gup.ttt. vi"
BlruflHue Ha 3JIeMeHTbI KoHcrpyKrJkru 14 KoMrroHernrr. KoncrpyKTopcKr,re cloco6tr ,yl

ynpyro fi u rTJracrr4qe cro fi 4e Qop Ma\vr4 gJreMeHToB.

19. llpoexrplpoBaHl4e ez6ponpo,rFrbrx.qqeerc oJreKTpoHHhrx cpeAcrB. Fioucrpy,nrurr,u
yBenl4qeHvs )KecrKocrlz H yMqHblxerrr4fl aM.ilJruryA rcone6auuir rtpu su6paqunx. Brz(51
(anaoprusaqzr) elexrpoHHbIX cpeAcre. OcHosHrile xapaKrepucruKkr eu6pon:orarcrpoB 14

ptx AeI4cTBI4fl.
20. 3nercrpoMafHzTHa.fl coBMecrr4Mocrb gJreKTpoHHbrx cpeAcrr]. Zoroquuru ra

rloMex' Bt4,I{bI rIapa3I4THhIX cnIsefi u I{aBoAoK, 3npanzpoBaHr4e greKTplaqecr(oro u
nolefi. Slen'rpzuecK:ze u uarsllrnrre oKpaHbr.

2l.3xpaHrzponauue frpoBoAoB 14 na6erefi oneKTpoHHbrx cpeAcrr|. (
KOHCTpyupoBaHvIfl 14 MOHTDKa rloMexoHecYqnX 14 qyBcrBr4TeJrbHbrx n rroMe)(e 3reKlpl4r{ec
flepexpecrnble rloMexl e greN4dHrax 3reKTpr4lrec,Kofo MoHTa)Ka. Bu4rr IroMex n ilapa3r4r]n
I4cKa)KeHI4e Q|dIHaITa, rpeoosaHllr K TAIfkIflM cBn3la.

22. Euroctusle cBfl3lq gJIeMeHToB neqarHoro MoHTalr(a. l:JsazNaou
KOHAyKTAB HbIe nap a3r4THbre c Bt3r.t 3 JTeMeHTO B ner{arHof o Mo HTa)Ka.

23. OcHosHue rpe6onarits t< [poeKTr{poBaHr4ro rre arHbrx npoBorHr4KoB cr,rfHaJr.r)
PasuoeIa4Hocrl4 KoHcrpyKIIIlz l4 oco6enuocrl,r ac[oJIH 

'HVA 
rJtvH rr?rraH]?rfl,Ij 3zl3eMJrrJr{r4rr,,

24. E<>zaeitcrBl4e arnaoc{epnblx ocaAKoB t4 BJra}KHocrr4 Ha oJreKTpoHH6re c)

MeroAbI BJlafo3arlurbl fepuerrasaqrar gneKTpoHHbrx cpeAcrB. llpoexrnpoBaHpte
y rrnorHl,ITenbHbrx coeAI{ llenuh 

"

25. Oco6eHHocrlr repMerrr43arllrr4 KoprycoB c
ynpaBneHrrr. 3leuenrhr 3neKTpu.recKr{x coeguHeuzfi
3neKTpl4qecKofo MoHTalI(a.

CalrocroqrerbHaq pa6opa cryAeHToB (rcoHrpons ocBoeHlrr pa3AenoB Ar4crrr.rrrJ14lHI{elrn caMocrotrelruo{ pa6o'rrr cryAeHToB flBrnercfl, ocBoerFrr4e pa3Aenrll Ar..i

AollorH.f,Ioulax Mareprranbl nel(UI4oHHOro Kypca. Kourporr BbrrroJIHeHL,Ifl ci,rMoc.rolT,eJr6
ocyuecrBnrlerc.tl [pI4 3atuvre oltqeroB no ra6oparopHbrM pa6oratr, B xoAe npaKTzF{ecK
rIpH noAroroarce pe$epara u ilpr4 npoBeAeHrrrz pefiraHr-r(oHTponr.

Hanpan.neHrrfl caMocroflTeJrbHofi pa6ornr
l) I4ct:oput pa3B:arLrfl. KoHcrpyKr(r4fi 3C.
2) @yurqzouanbHo-y3noBofi (nogynruufi) nrero4 KoHcrpyr4po BaHvrflDneKTpoHHr,rx
3) Knaccrz$nrcaqpr.fl 3C rO ycnoBz-rrM oKcrrnyara\vLr.
4) Cxeua oneKTpprqecKarr rprrHrltr[HaJrbHaJr u SyurqnoHarbHafl.5) TexsoloruqHocrb Kor{prpyKrlr4u3C.
6) Pa:nonu4nocrr4 rreqarrrbrx rrnar rro'rexFroJroraa z3roroBfleHn.rr.
7) TpaccaponKa H pacqe.r oJreMerrroB neqarHofo MoHTax(a.
8) Tpe6oeauur K ycraHoqxe OPO u V(DO Fra reqarHbre rrJrarbr.
9) PasuonuAHocra rcoHcrplxqzft 6roKoe OC.
I 0) PasuoauAHocrr.r KoHcrp)lKrlnfi q.reeK 3 C.
11) lly:ltru ynpaBJreHv.rr 14 Ju4rleBr,re naselu 3C,
12) Mero4u aHreucusuna[arz JroKaJrbHoro oxla>n4eHa_a OC.
13) 06rqrae cprcreMbr oxlafi<4eHuq 3c: oco6esHocrv npoeK,r.r4poBaHujd cpeAc,rB

u ilpr4HyAarelrnofi BeHTr4nrrlr4r4.
14) Bndpatlnu, yAapbr r.r LDq Bnr4rHr4e Ha 3JreMenru 3C.

noABl4)nHhIMV Ut Bp'dLr\aeMbIMr4

Ans Hepa3beMHoro ti{ pa3seMHor.o

o6eHHocru

HHA 14

3leruenlu

poBar{}rt

u
EHbINEH.I,UI

MeTOAbI

JlflU,Vr9

pr,rHrIzllbr

IjEMHI/XI.U

I4THOfO

H]IIOCT'I,I

x uellelr.
x cR.asi:ii,

BHbIE

x qeneri.

O6urze
EMHI,IX

vl

BHCIIIHEIO

UT'ITIJIT4I{bI.

pa6orr,r
3autrvit,

ACTB.



l5)

l6)
r7)

l8)
1e)

20)
2t)

22)
23)

Pasner 5-6. Pa6ora c

Pa:aer 7-8, Pa6ora c

Ormprrrsrft crrucon
cryAeHToB:

1)

2)
3)
3C?
4)
s)
6)
7)
8)

e)
:peuae?

10)

11)

r2)
13)

t4)
1s)

IHI4THhIE

ocHo sHHe rpe6o naHdr. npl4 [poeKT up aBaHuvt reqarHbrx npo EoAH t Ko B cr4 f HaJr uefle14.
uTal]ufl, pr

oJreMeHToB sa:el4reHds e 3C"
Bosleficreue arNa Hbrx ocaAKoB, EJraxHocrz Ha 3C. O6ruve Meronbr BJrar aqHTbr,
fepnaerusaqrar 3C B pa36eMHr,rx Koplycax. llpoerrapoBanrHe
yrrJIorHHTeJrbHbIX coeAuHenufi .

Pacnpege.neHue BITAoB c{uocronrenr,noft pa6oru [o pa3AeJraM Ar.rcrl(r{rrJrr{Hbr

PasAerr I -4. Pa6ora c ao suofi mareparypofi (36 u.). llogroronxa peSepara (8

suofi rurreparypofi (18 q.); llo4roroera pecpepara (8

surelruofr nvreparypofi (18 u.); llogroronnapeSepara (8

Pas,{e.rr 8" Pa6ora c urerrrrofr nnrep€trypoi,t (12 u.).

BOFpOCOB Arq rlpoBepKn p$yJrbraToB caMocroqTerbrr pa6o'rur

rou{],Ixc.q

KaKaq zH@opnraqrar t rlcxoAHbrMv AaHHbrMr4 4.nr pzrspadorrca
flepeunclnre pa3Aenbl, BXoArrIIII4e B cocraB TexHr4r{ecKofo 3a,nlaHr4rr Ha n

Karcue Kpnrepr4a Bbr rorcs Ar.s $opvuzporaHrz.s fpyrtn no ycJroRr4flM gKcnny tlvtu?
Vro raxoe KoMnoHoBr(a 3C?

r<oNtnonosrI4?

pa6or srr guaere?

rfleTcfl pa3MerleHAe SJTeMeHTOB ynpaBneHr4t
HH4vKar\vpr Ha Jrv rle B F,rx lauen{x? llpuee4zre np v Mepbr 

"

Kamarrau ocHoBHrIMH erpaMr4 xapaKrepr43yercs ranofr opraH qyBcrB o

KaKosH o6rque rpe6o{aHrar K rrpoeKTupoBaHhFo orcr{erHhrx yorpo i,rcre?
Kar ycrauaBJrr.rBarorcfl 3P3 u v@3 npz MoHTaxe Ha rreqarHhre rrJrarrr (lll[)?
Kar cregyer $yurqzonaJrbFrbre ysnrr na IIII?

Bar6 rrrpr4 pa3MerleHrzu 3P3 na lIfI?rlrc, seo6xolunro
flepeuuclare, KaK[e rByror Bapr4aHrbr ycraHoBoK 3P3 sa trl |I?
Kattux npaBlrn ueo6xoiznro [pl,IAepxr4Barbc.s npu [poeKTztponaHlr4KoHTarKTHE,rx

naT c noBepxHocTHbIM rUOr+raNotr'?

HhrM{ An.s npoKJraAKr4 rrpo B oAHr,ir KoB, paoro Jlia

Hbre npoBoAHr,rKrr Ha ne.rarHo.ii nlare?
qaTlFrbrx lporo4uuxon?

ry ) {ro noHunraror rIoA TepMI4HoM (Hecylrlaq KoHcrpyKuz.fl)? KaKrae Br4Abr Heoyqr4x

6olnn KoHcrpyKr1a u 6torca.
ere?

HuNuofi KOMTIoHoBKZ 6rorcoe.HuNuofi KoMrroHoBKZ 6rorcoe.
fl san\r4Ta 3C or BHerrrHtrx sogaeftcretutfi?
MaTepr4anoB, trcrroJrb3yeMbrx B KoHcTpynqut

HeAOCTaTKTI STAX MaTepHaJIOB.



26)
27)
28)
2e)
30)
BO3neficrBufi?

31)
32)

9neKTpoM{

6.

3a c.rer qefo ocyuecrpmerca gJreKTpocrarr.rqecKoe expauuponaHue?
B qeu cyruHocrb uarriarocrarr4qecKof o expauuponauur_?

v TIEBHO -MBT OAITTIE CKOE I4 I,IHO OPMAUITOHHOII OBE CIIE

a) ocuonuaa lurepary;rf :

AI4CUI4nJII,IHbI

1' illleuH, A. E. MercAbI rIpoeKTI4poBaHIrrr eneKrpoHHbrx ycrpoficrn [SlerrpoHug'TTer,rrr l{ ]\zf TToco^ooo -L ?-o--^^', hr. r.t--l^-^ r)I-----^.-
pecypcl /

A. E. llleun, H. M. Jlasapena. I SnexrpoH. reKcroBbre AaHFrbre. -- M.: zu$pa-ztHrxe , 20\'.).

- 456 c.

cpe.4cTB
[3nexrponHufi pecypc]: yve6Noe noco6ue I A.ro.Myponrqen, 14. B. Tropnu, o. A. ycoB. -
Pocros H/n: (Denzr<c"2013. - 540 c. : ul.

3. IOeoea, B. A. OcHinn rpoeKTr,rporlaHr.rr oJreKTpoHHhrx cpe,t1crB.
3neKrpoHHhlx nao4yleil neprolo crpyKrypHofo ypoBHr f3nexrponnurfi pr.:cypc] / B.
Kpacnoxpcrc: Cpr6. Seaep. yn-t:,2012. - 208 c.

6) gonolnurerbHaq r
1. foronraqsrna, M. q. llpoenr:zpoBzrHlre paAr.roeneKTpoHHbrx cpeAorB

HI,IE

HpoBaHne

IOgosa. -

ocHoBe

/ M.B.
IIAOHHbIX

pecypc'l:
foc, yH-T.

coBpeMeHHux unQopuaquonHdx rexuororzi [SnexrpoHnufi pecypc]: yue6uoe noco6
foroeuquua - M.: EI4HOM. [la6oparopur 3uauvit, lftn,epuer-vuunepcnrer I,I
TexHororzf4 QIHTVUT), 2011. - 503 c,

2. llaurcoe, JI. H. OcHoe r npoeKTvpoBaHr4r oJreKTpoHHhrx cpeAcrB fSnexrpouHu
B. EarpaSon; Bna4zuryve6. noco6ue IIL H. llaurcon, B. P.,Acnan.auq, f. e,,{onros, B,

MEZCTBO CI4CTCM HHOfO II

- Bna4unap: ZsA-eo BlaAum. rioc. yu-ra, 2007..-260 c.
3. flesHraurcvfi. C. IO. ner{arFrbrx nrrar B NI Ultiboard [Sirexrpounufi pecypcl.

M.: IMK fJlpecc, 2012. - 256 c.
n) nepuoguqecKrre rr3Aa
L llpoerrzpoBaHr4e 14 HoJrorl{r oneKrpoHHbrx cpeAcrB. ISSN 207I -9809.
2. ilu::avnKa cJro)nHbrx c reM -- XXI eerc, ISSN 1999-7493.
3. Pa4zorexHzr{ecKve H o MMyH rzKarrrlro HHbre c Hcre Mbr. ISSI\ 222 | -2 57'+ .

r) nporparuuuoe ue u llurepHer-pecypcbl :

l. AltiumDesigner, Soli Works, MultiSim - KoMrrJreKcHa-fl cr4creMa aBToNra.Tri3r4 BaHHOfiC
[poe KTrrpo BaHr4.rr 3ne KTpo HHbrx

2, ROMIIAC-3D
Bo3Mo)KHocr'.flMr4 ofropunenz npoerruofi M KoHcrpyKTopcrcofi AOKyMeHraUr4rzt cofJracHo
craHAapraM oepvvr ECKA n C

7. MATEP bHO.TEXHI{IIECKOE OEECTIEIIEIII4TI],

I4crlonb3yelc.s c[eLII4aJII,I3I4poB?HHoe ayAr{ropuoe o6opy.uoBaHze c or(par]toM Ans rI
cr{creM, rrpoeKTopov u Hoyr6yfcov.

la6oparopunx, ocHarIIeHHbx Heo6xo4ralarruu cpeAcrBaMrr rexHr.rqec1oro u np(

AeHT0rs

o0ecnerIeHI4q.



BO uo HarrpaBneHr4ro

Pa6o.ryro trporpaMMy cocraB

PeqenseHr
(npe4cranrarenr

llporparuua paccrvrorpeHa rr o

llpororon Jrlb or

3ane4yroqaft rcaSe4pofi

Pa6oqas nporpaMMa pacc

HalpaBreHr.rs

llpororon J\! or

Ilpe4ce4areJrb KoMr4 cct4 14

Pa6o.ra-{ rporpaMMa o4o6peH

flpororcol 3aceralufl

3ane4yroqzft xa$e4pofi
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