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1. IIEJII,I O CBOEHptfl 

^VICI\I4ITJIIIHbII-{elrrr,rz ocBoeHLIs AI4oIITI[nI4HII <flpoerrzpoBaHne sJreKTpoHrrbrx cpeAcrB B

HaHooneKTpoHnKe)) .gBrf,rorct npuo6pereHl{e cryAeHTaMr{ Teoperr4rrecKr4x r{ [paKTlrrrecretx
suauuft 14 HaBbIKots KoHcrpyKTopcKo-TexHororuqecKoro rrpoeKT[poBalnvfl. gJreKTpoHr{brx

cpeAcrB (3C) pa3Jll{rrHofo ypoBH.a cJlo)r(Hocrr4, ueo6xolr4Mbrx npu o3HaKoMJreHr4rl c
QzsuvecruMpl [pI,IHII[uawpI AeficrBr.rr oneKTpoHHbrx upu6opon r{ [raHogJrexTpoHHbrx ycrpofiorn
(H3y), npv paccMorpeHul{ xnaccoo6pasyrorqeft nprz6opnoft crpyxlFpbr Lr yponuefi
KoHcrpyKTIasuoft vepapxvil usnenufi h sreNreuluofi 6a:u, x:oHcrpyKUr4r,r u rexHoJrofr4r4
Il3roroBJIeHI4{ gneKTpoHHbIX 6noron r,t y3JroB, rrpu co3AaHr,rr4 coBpeMeHHr,rx cpeAcrB yrrpaBneHr4t
TCXHI{IIECKVIMVI14 TEXI{OJIOTI4IIECK}IMI,I KOMIIJIEKCAMI'I, CI4CTEMAMT4 I{ TEXHOJIOIU,'IMI4.

2. MECTO AI,rCqUilnr4HhI B CTpyKT)/pE Otl0lrr Bo
[ucquuluua dlpoexrrlpoBaH]re snerrporlHbrx cpeAcrB B HarrogJreKTporrlrKe) orHocr4Tcr K

AI'IOIII4III4HaM rlo nu6opy cryAeHTa B Bapl{arlzBuoft .{acul 6nona El OIIOI vr flBlrflerefl. oAnofi
I43 AI4oIII4IJII4H, $oprrlzpyrcUl4x upo$eccuoganEHbre sna:avrs. n HaBbrr(r{, neo6xo4rarvrsre
6atcalanpau no HarIpaBJIeHr{ro noAforoBKu 28"03.01 <HauorexnoJrorr4r{ r.r MrrKpoct4creMHat
TEXHI4KA).

I4syueuue A[IcqvIIJILrHrt <llpoerrraponaulie g.rreKTpoHHbrx cpeAcrB B rraHo3nercpoHr4Ke)
ocHoBaHo Ha 3HaHLIflx, uprao6pereunrx o6 rprorquuucfl npn ocBoeHr.rn rrpermecrByrorqux
Ar{crlr4rrJrr,rH yue6noro nnana:

@zszxa; Ouroerr KeaHronofi (fuszxz; Melpoloru.rr; Irln(foprr,rarvna; I,lHNenepuar kr

KoMnbrorepnaa rpaSura; @usu.recKl4e ocnonri Mr4Kpo- v HaHocIlcrerranofi TexHlrKr,r; @zsfixa
rn0pAoro rela; 3nemrporexHllKa; Bne4eurae B Hal{orexHo.rrof[ro; TeopetuueoKas MexaHlrKa;
Mexanulca HaHocLIcreM vI rpu6otorut; 3nbxrponrara n MrzKporrpox,eocopHiur rexHr4Ka;
MurposneKTpoMexaHllqecKlle crlcreMbr; llp4xna4uax MexaHuKa; Our,cerr yrpaBneHr.rr
TexHI{qecKuMu cI4creMaMLI; OcHonlr nporpailnaurtroBanlrs; Kolrnr,rorepnoe colpoBoxAeHr,re
HayqHbIX IEccne4onaurafi; Mo4elzpoBa:rtvIe u [poeKTr4poBaHze B HaHorexHonou4{x;
Anroruarulaqrzx npoeKTl4poBanuvIs. uaHocracrcru; a raKxe 3ruaHldtx, [onyLreH]FrbIX nprl
ilpoxoxAenlrr4 rrpor43rloAcrBeHHofi nparrur<u.

Ocnonnrre rIOJIox(eHI,It Al{crlurrJrr,rHbr lllpoerrzpoBaHne sneKTpoxrHbrx cpeAcrB B
HaHOsneKTpOHr,rKe) r.rclonb3yrorc.s IIpI,I r.r3yrreHr4l{ cJreAyrouux Ar{crlr4urr4H:

A,q4Ilrunurre lexHoJIoH{I,I; llpoqeccrr Mr4Kpo- v HaHorexHonorr4r{; Mnrcpoonrvrqa rr
SoroHrzr<a; ZnrerpupoBaHHrle rexHoJrorktrz u ortruxa JroKaJrM3oBaHHbrx crpyr(Typ; a raKlKe rrpu
lpoxo)I(AeH[u ilpelAunlorrauofi npaKTIcKIz Ia ilrnonHeHr{r.r Br,rlycxHofi rnalusrarcaquonnofi
pa6our.

3 " KOMTTETEHIIT4T,I OEyTIAIO ITIETO C.fl , (D OpMI,IpyEMbIE B PE3yJIbTATE
o cB o EHLtfl ilInfl\ I,IIIJII,IIIbI

B npouecce ocBoeHI4rI ALIcIII{nJrrzHhr tr<llpoer<rupoBaHlre sJreKTpor{Hbrx cpercrB B
HaHogneKTpoHLIKe)) y o6yraroqerocf Sopnrzpyrorpx npo$eccr4oHilJrbr{Lre KoMnereHrlr4r.r:

O[IK-7, cnoco6nocrr rrlrrblBarb coBpol4eHHbre reureHrlr4rz pasBLn:vs eJreKlpoHrzKr,r,
usuepzrelrnofi v. nuryrclu:relrnofi TexHprKrr, r,rH@oprvrerquoHrrbx rexnoJrorzfi n cnoefi
npo(f eccuoualrnofi AesreJrbHocrr{;

OIIK-9, cuoco6nocrb r4crroJrb3oBarb HaBbrKr4 pa6orn c KoMrrrrorepoM, nJraAerb MeroAaMr4
ocnoBHhre rpedonaHru uu(foprvraqrzonnofirau$oprraaquoHHbD( Texuororafi, co6nro4arr

oe3onacHocTr4;

III(-1, cnoco6Hocr6 rrpoBoAuu S
lpoqeccoB HarroTexHoJron4u r,I oobeKToB HaHo-
coBpeMeHHbx KoMrrbrorepHbD( rexuononafi .

B pesynrrare ocBoenvrfl wrc;t\LrrrnHrr <fI
3neKTpoHHbD( CpeACTB B HaHOSJreKTpOrrr{Ke))

pe3ynbrarbr o6pa: onanux :

aTerMaTr,IqecKoe MoAeir}tpoBarrr4e r,rccJreAyeMbx
MraKpocplcreunofi TexHI,{KH o r{crroJrr,3oBaHr4eM

poBaHze KoMMyHrzKaL[4oHFrbx ocnosaHrafi
r'rcr AoJrx(eH AeMOHCTpr,rpOBaTb cne.4yrouve



1) 3narr:
- crpyKTypy z rzuQopMaIIuoHHbIe KaHaJIbI cBr3lr (fyunquouaJrbubx 6xtron u cocraBlrbrx

.racreft oJreKrpoHHBx cpeAcrB (OnK-7);
- coBpeMeHHyro sneMeHTHyro 6asy u rI,IIrbI KoMMyHr4KaUr.roHHbx ocnonauzfi sneKTpoHlrbx

cp eAcrB r4 HaH ooJreKrpoHHbrx ycrp ofi crn (OnK- 7 ) ;
- sTaIIbI )Ifl43HeHHoro quKna gJreKTpoHHbrx cpeAcrB r,r HaHo3JreKrpoHHbrx ycrpoficru (OIIK-7);
- ypoBHH KoHcrpyKrasuofi vepapxvrkr sneKTpoHHbrx cpeAcrB t4 ycrpoficrs KoN{N{y]HLrKa\nv

(orrK-7);
- MeroAbI I4 cpeAcrBa rlporpaMMHoro o6ecne.reHkrs,, Lrcrom,syeMbre npu npoeKTr4poBaHrzr4

KoMMyHI{KaIIrIoHHbrx ocHosaHzft sJIeKTpoHHbrx gpeAcrB r.r HaHogJreKTpoHHr,rx ycrpoficrn (OilK-
e);

- rpe6onaHux uu$opuaquosuoft 6esouacHogrr.r rrplr [poeKTr4p,oBaltrv KoMMyHr4KarIuoHHbx
o crron anrafi eJreKTpoH HbD( cp eAcrB u Hanoenenr;ioHHbx ycrpofi cre (OIIK- 9) ;- ocHoBHbIe rIoHflTI{t v MeroAbr reopr4r{ ypanueHr'rfi MarerMarr.rrrecrcofi (fnsuxu yMerb
t4crloJlb3oBarb ocuonHble 3aKoHbr ecrecrBeHrroHayqHbrx "qLrcrlrl[nrzH n npo(feccnonanrnori
AetrenbHocrz (lIK-1).

2) Yuerr:
aHanv3l'IpoBarb BI4Abr rcouiraynrzraqr,rfi +r crpyKTypHbre il (fynxqzonaJrbHbre cxeMbr

3neKrpoHnbx cpeAcrB (OnK-7);
- ucloJlb3oBarb HopMarkIBHo-TexHzqecxy i aoxyueHTarlurc B npoeKTrrofi 4exrelbHocrr,r

(oIIn-7);
- aHuru3LrpoBarb l(oHcrpyKTopcKylo AoKyMeHTaur4ro r{ olpeAenrrr SrasrauecKrle npr.rHrlr4rrbr

geficrnux eJreKrpoHHbrx cpeAcrB r HaHooJreKrpo+rHbrx ycrp ofr crn (o IIK-7 ) ;
- rcrloJlb3onarl r.rnSopMaIII{oHHbIe rexHoJrof4u n npoer<rnoft 4err:eJrbHocr}r (OIIK-9);

rnaccz$uqupoBarb BHeIITHI{e nosdeftcrnyroulrre draHroprr, BJrr4rrotq[e Ha
KOMMyHI'IKaIITIOHHbIe OCHOBaHV{ r{ KOHCTpyKrItrro sJreKTpor{Hbx opeAcrB }r rraHosJreKTpoHHbrx
ycrpoficrn (OIIK-7);

- Qopvrarur3oBarr, 3aRasy, crpor4Tb anrlopzrrra e0 pe[reHr.rr, [poBoAr4Tb (fuszxo_
MaTeMaTLIqeCKOe MOAeJII{pOBAHUe rzCCr'eAyeMbIX IIpOqeCCOB HaHOTeXHOJIOTIIIz z O6renrOs HaI{O-
I{ MlzKpocucrclfiroft T9XHI,IKI4 c I,IcrIoJIb3oBaHI{eM coBpeMeFIHbIX KoMIIbrolepHbIX rexHolotuft,
I{cnoJlb3oBarb ocHoBrlrre lpndrurr o6pa6orrcIE r.r [peAcraBJreHr{r oKcnepr,rMerrraJrbHbx AaHHhrx B
cnoefi npo$eccuoHanrnoft AerreJrbHocru (lIK- 1 ) ;

- npI{MeHsrE MareMarl{qecKlre MeroAbI Anr rrocrpoeHlrs M:areMarr4rrecKr4x nro,4eneft u
r{ccJreAoBaHr,rs o 6reKron npo $ eccrEonantuofi Ae-rrrerbHo crz (IIK- 1 ).

3) Bna4err:

- coBpeMeHHbIMI4 cpeAcrBaMz uu(poprraalll4oHHo-nporpaMMHoro o6ecuerteHkrs. npoqeccoB
npoeKTl{poBauvs. KoMMyHLIKauI,IoHHbrx ocuonaupfi sneKTpoHHbx opeAcrB r4 HaHogJreKTpoHHr,rx
ycrpoficrn (OilK-9);

- cnoco6aul4 3aIrIt4TbI KoMMyHLIKaIlufi ererrpoHHrrx cpeAcrB r.r rraHogJreKTpoHHbrx ycrpoficrn
or Brr.rrHr4s BHerrrHrrx nos4eft creyroqnx (p anropan (OIIK- 7) ;

- HaBbIKaMI'I pemeHus au$(feperu{14€}Jlbublx ypanneuufi MareMarr4qecroft (frusuxz Ha ypoBHe,
rIo3BoJIsIolqeM aHurv3vtpoBarb MareMarr4qecKr.re MoAenr4 rrpr{KJraAHbrx 3aAarr @K-1);- HaBbIKaMu pa6orrr B cpeAax rlporpaMMr,rpgBaHr,rr; HaBbrxaMrur pa6oru c zH$oprrraqreft u
mo6anrnrrx KoMIrbIorepHbIX certx, MeroAaMZ raH(foprvraqr{oHHbrx rexHoJrolfrrfi c co6lro,rlsHr,reM
rpe6on aHufi r'r n(f opnaaquonuofi 6es onacuo cru (fIK- 1 ).



4" CTpyKTypA I,I COAEPXAHI4E Ar,rCqZlJIr,rHbI (tvroAyJlfl)
O6qa.s rpyAoeMKocrb AI{cqI4rIJILIHbI cocraBJr.rrer 6 gaqerurrx eArrHrrrl, 2.16'racoe.
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5. OEPA3OBA bHbIE Ttr]XHOJIOr:VftI
llpu [poBeAeHI4I'I JIeKqrIoHHbD( sanatuft npr4MeHrercjr rpagzrtruouurui rroAxo.rl,

3aKrroqiloqufics,e [ocJIeAoBareJIbHoM LI3] reHl4ulpa3AeJroB Ar4crl[rrJrr{Hbr r{ B r43Jrox(eH]rrr4 JreKTopoM
coAepxaHl4.g yre6uoro Marepnura reryrqefi "rrertuuz, Harrr{Hiur c olpeAeJrerrprf, TeMbr JreKrlr4r4 14

rIJIaHa JIeKIIlIoHHoro garrxrvts', a raKxe c ] SonuflupoBKr.r qenu Jnemrlrzr4 vr [epetmt
paccMarpvBaeMbD( BorrpocoB (gaaaQ. 

I

3ansrus npaKTprqecKoft nanpauJreHHocrr.r TepaKTVBr{oil Soprvre c qenlro
pa3Burlrfl, y cryAeHron npoQec z OIIK-9. B xole JreKrrr4oHHo_
ceMl4HapcKr4x, na6oparopnrx oryAeHTor] Soplrzpylorcr u
3aKperIJUIIorcs cuoco6Hocrll K aqecxoMy rBopqecKoMy cy)KreHr4ro rro BonpocaM
rasyraeuoft AI'IcqrIlnI4HbI 3a cqer KparKoro ne$uoazuecKofo onpoca JrgKT.opoM ) rarrlr4xcr 11o
yre6nonay MarepLrUry npeAblAylqux sausruit, gai cqer no6yN4eHrar{ yqarrlrzxc-f, K Arrcr(yccau no
TeKylIIeMy yre6uonay Marepl4arly 14 3a cqer npe4{crarneHr.rs r{arqurv{cs Bo3Mo)KHocrr,.r nxrpa6orrra
yMo3aKrroqeHuit, onupallcb ua co6cteeuHrre suailur, noJrrreuHbre B peyJrbrare car\{ooToflTe6uofipa6otrt. r

Ha nparruqecKl4x z ua6opatopHbx saHsrdrx B cocraBe cryAenrrecKr4x pa6owx rroArpynn
[poBOApITC.tI I8r{eHLIe OCHOBO[OJIa|aIOqI4X pacqprHo-aHaJrl4Tl4qe0K].rx MeroAoB [poeKTLIpOBaHr4lI
3C e norHoM coorBercrBltu c rpe6oB'drrvfl\rvuopiraarunuo-TexHr{rrecrorx AoKyMeHToB, a raKxe npr4
3acnyrur.rBar{uz coo6rqeHraft xaxAoro rz3 crv Ha 3aAaHHyro reMy pe$epara e SopueHafmoro AoKJra'qa c AeMoHcrpa\ueit npeseulaqur.r kr npu nrrpa6orr<e EceMr4 f{arrlr4Mr4ct
KOJUIEKTT4BHOIO 3AKJIIOTIEHI' IIO I,I3JIOXEHHOTUY iTIAiEPUAIV.

Teurr Ha) rHbx ooo6qeuzfi rralquxcf, naxo[lrc-a B rroJrHoM coorBe crB;lltto HarrpaBJre1ryrMvl
caMocrotreJlrHofi pa6orrt cryAeHToB, reuarraxofi]rexquouHofo Mare,purua, BorrpocaMr.r reKyuero
peii rum'-rcoHTpoJur, co.4epn€Hl,Ierr,r na6oparopeuruHr'-KoHTpoJur, co.4epn€Hr,rena na6opar:opuorp npaKTr4KyMa
BorrpocoB. llpeno4anareJrb opraHr43yer npoBeAelrue zaHsrLrfr. n
zaceilanuir c perlrcrpaqneft nonpocoB, xapaKTeprz3yrorlr4x rBopqecs ac e ilanuir c p erlr crp aqn eft n onpo co B, xap aKTeprz3
sBJlterct OAHI4M us Heo6xoAI4MbD( yclonuft ycflelxHoro rrpoxoxreHr4 r cryAeHTaMr.r reKyrrlero
peuruHf -KoHTpOJUT y0neBaeMocTr,r.

B xo4e rroAroroBKr4 pe(pepara cryAeHTbI Baror npaBunil o$oprvrrrenvrs, Aocrr4rHyrr,x
psyJrbraroB B Br4Ae nay.ruofi crar6r4 B noJrHoM c TpeootBaHvsrMur, npeAbrBJL:[eMbrMLr K
oJIeKTpoHHETM u34anprirM. llpu eroir,r yqarquecs 3HAHI4f, I{ HASbIICI B COCTASJICHI4I4
Ha3Bar{vr r{ aHHoTarlurr4 cTTtbvr, cTpyKTypbr plt t4 BbIOopa KrloqeBbx cJIoB, a3Jro)KeHl4f,
Teoperurlectcoft , nparru.recKofi 14 gKcrlepr{MeHTaJl qacreft ly6uzxaqrakr, onpeAeJr euux o6nacru,



oobeKTa, rpeAMera I4 Ilenu rlccJreAoBaHl{.f,, rIocraHoBKI4 pellaeMbx
3aKJrroqeHr4rr, cocTaBJreHr4rr 6v6nrzorpaor4qecKoro crr.{cKa
r4HsopMarlr4 r.r.

llpu npoBeAeHI'IlI JIeKrII4oHHo-[paKTrarreoKr{x sansruft [pr.rMerrJrrorc{ uHOopMarI[oHHo-
KOMMyHI4KaIII4OHHbIe I',I MyJlbrllMeAr,ra-TexHoJroft4r,r Anf, MoHrrropr{Hfa reHyrqefi ycneBaeMo sr:'r LI
KoHTponfl sHaHufi cryAeHToB, a rarcKe oroQpax<eHux npeseuraqzft, T,ecroBt;x zaAa'g{uit LI

AeMOHCTpaIII4OHHBD( tsUAeOpOJIpIKOB IOCpeACTBOM rrpOeKrIr{oHHbD( cpeAcrB z MoHr{Topon IIK 3BM.
He uenee 40o/o ay p]tr]opHbx zattxrufi np oB oAr.rrcr B r{HTepaKTr.rnuo[s opnae.

3AI.Aq., Ljt3JIOlKeHI,I{ BbIBO.TIOB r,r

uc[Ionb3yeMbD( I4CTOTIHI4KOB

TIP OMET{YTOqH O IZ,trr4 C TAUI,II ilO I4T O f AM O CE O F,IFIU'I

Tercyrquft KoHTpoJrr ycneBaeMocrr4 cry flBrnrercs, pacnpeAeJr$nurrlr Bo BpeMeHr.r
ceMecTpa r{ ocHoBbrBaeTcr Ha oueHKe cocTaBL[IOrrII4X:

l. Btnoruresue cryAeHToM la6oparo bIX paooT kI rroAroToBKa I{HArrBrrAyanbHbrx
orqeroB; 3arrlr4Ta pe3ynbraron la6oparopubrx HVIpt.

2. BrtnolneHr,re cryAeHToM r4ri.qn brx 3 MaHvr[ np ar< rraue cro fi rt c aM o cro.rrrem,n o fi
n v AoKlraAa. Brrcrynlonue cryAeHTa c

pa6our; rroAroroBma peQepara, rpe3eHTarl
vrHI'lrBLrAy NrbHbrM AOKIaAOM Ha CeKUr{OHHOM IrLr vI 3 an\krTa p e3yJrblta f o B B brlo JIHeH H O f O
14ccJIe,4OBaHI{S.

3. Y'{acrze cryAeHTon n o6cyxAeHr4r.r feseparon rz AoK,rraAoB Apyrr4x yLraufkrxcfl. Ha
ceKrlr.roHHbrx 3aceAan Lrrx B xoAe npaKTvqecr<Ilx bausrufi .

Teurr [paKTuqecK[x 3aHq ruit u peeepA:roe
1) Polr u 3a[arilr KoHcrpyKTopa npzl npoeKTr4poBalvrv.rrqeer, cy66noxon, 6roKon,

croeK ra urxaQon yrpaBneHr{r. 
I

2) (DynxqraouanbHo-y3noeoft, xaclta4up-ysnonofi, cxeMHo-y3nosoft r4 MoHocxerranufi
MeroAbr rrpoeKTr{posaH[s 3C.

3) Knaccu(fuKallns 3C no ycnoBrqM oKcnJryararluu. Clofirocrr OC K sos.4eficrnzrc
xecTKI,IX oneKTpOMarHI,ITHbIX r,ISlyveuufr. l

4) KoMnonoexa 3C" (DaKTopbr, onpe4enxmurre KoMrroHoBKy; Kpr{Tepr..rrr
OIITI,IMAJIbHOCTLI KOMfIOHOBKII"

5) Cxeurr ofleKTplzqecKafl npvHllunuwtluar^, QyuxqnonurbHas.r4 crfpyKTypnar OC.6) o6urrae rexHrlqecKIae rpe6onaHl{q K tfon.tpyntl uu 3lC.rr"u"*u,*o.o 
"*"u" eHvg.7) lleqatnrre H I'IHTerpilIbHbIe nJlqrbr. Pasuonra4Hocru rrJrar rro rexHoJrofuz

rz3toToB JIeHLI', KOHCTpyKIIT4I4 I{ Ha3HaqeHHIO.
8) ocnosHsre rpe6onauu.l K neqarHouf rraoHrar(y, TpaccvpoBKe r4 pacqery gJreMeHToB

IIEqATHOTO MOHTAXA.

9) oco6ennocrrz o(popuneHr4fl qepreNa]nevaruofi rrarrr.
10) OcnoeHrre rpe6onanut K ycraHonxQ rouuoHeHT'oB rr gJreMeHTon (fyuxquona6noft

sneKTpoHI'IKI'I Ha fIerIarHbIX IrJlarax. Oco6esnoctz o(fopnrneHux c6opoqHbrx vep.rencefi rr{eeK Ha
TICI]ATHbIX TINATAX.

11) Blorz u sTeirxu MlzKpoeneKrponnofi alr.iraparypsr. Pa:noezAHocrr4 rconcrpyrqzft u
oco6e

crr4 npoexTuponanvrs.3C c ecrecrseHHofi r4

eK 3C. MeroArr yBeJrrlrreHra.f, r(ecrKocrrz

rrpr{H}

6. OUEHOIIHbIE CPEACTB A [TIfl TEKYIIIE|O KOFTTPOJTfl YCTIEBAEMOCTII.

K aMrrJrr4TyAhr xole6au{fi npr.r nz6paqhsxv yAapax.
x (arr,roprv s aryux) 3 C. 

] 
O clronHEre xapaKrepr4 crrrKr.t4 

l

15) 3xparruooeauIle 3jleKTnrdqe"oa"., i o, ^rAFHnrrAn^ nnrrr]

x (auoprv s aryux) 3 c. 
] 
o uronHrre xapaKrepkr crrrKLr nz6po ua onxrop o B

15) 3xpanuponaurae sneKTpt4qecKoro
SneKTpI'IqecKvx r{ Ma|HI,ITHbIX SKpaHOB.

N M?IHHTHOIO TIOJIEI,I. KoHc'rpyrqrau



16) Burrr IIoMex il napa3l4THbx cnsseft B npoBoAHrrKax, ucnor(eHr,re c2;HaJroB,
rpe6onanzg K Jrr4HI,I.rrM cB.rr3I,I.

17) I'IH4yxrznuble I{ KoHAyKTIIBHrIe [apa3r4THbre cBs3r4 gJreMeHToB rreqarHc,ro MoHTaxa.
l8) O6rque MeroAbr BJraro3arrlumr. fepri,rerusaqzr 3C.
ffepeueHr retr .rra6oparopHbrx saHrrrntr
CryAeumr BrIIToJIH{K)I na6opatopHbre zggauun. KouxperHufi uepeueHr ra6oparopHbrx

pa6or AJr.fl KaxAoro cryAeuTa orrpeAeJrrer npe+oAaBareJrb c yr{eroM TeMbr sa/taHpr,rpa6.puru 
"HarrpaBneHr4.f, caMocuo.sremHofi pa6oru.

Pa6ora J\b1. O6ecneqeHr4{ rerrJroBbrx peNzrr,ron 3C.
P a6ora J\b2. O6ecneseHr.r.rr MexaHr.rqecroff npouuo crra 3 C.
Pa6ora J\!3. O6ecne-reuz.{ ererrp*uecroft rrporrHocrt4

coBMecrr.rMocru 3C.
Pa6or:a Ns4. O6ecnetreHr4s nalexuocru 3C.
Pa6ora J\b5. O6ecueqeHr4{ srarocroftKocrru 3C.

Peftrnnr-rcoHrpoln j\bl
llpono4zrcl B rrr4cbMeHHoft $oprvre.
Cuucon satauuit'.
1 . @yHrqzoHarrbHo-y3nonoft (rr,ro4ynrnrui)
2. 3alp'+u KoHcrpyKTopa rrpn flpoeKrr,rpoBa
3. Knaccu(f uKarJuA3C uo ycnoBr.rru oKcrrJr 14,

4. Kounononrca 3C, olpeAeJr;rroque
5. Mero4rr KoMrroHoBKr,r u Kpkrreptrr4
6. Cxervtrr gneKTprrqecKr4e rrpr.rHrlr.ur

Pefi ruur-rcourpo"ur J\b2

v SneKTpoMarHr4THOr4

KoHcrpyr,rpo eaHras 3Cl.
krr4 flreeK,Oloron, nprz6opon lr ycrpoficre 3C.

w

3. ocnosHrre rpe6onanut K sJreN{eHTaM [eqaTHoro MoHTDKa r,r:rpaccrrpoBr(e.
4. flpanutaoQoprr,rnenux qeprexa neuanrofi rrJrarbr.
5. Oco6eunocrl{ ycraHoB eJlerrpopaAl4oqneMeHron (3P3) u ycrpoftc.rn (fyuxqnoHagnofi

oneKrpoHrrKrz (yO3) Ha [eqarH rrJrarbr.
6" Ilpanzla o(popunenur c6opo"urx.reprertcefi usreruraHa rrerrarHbx nJrarax.
7. Cy66norrz, 6norz u rIefiKI,I coipenaennofi MrrKpooJreKTpounoft iilraparypbr.

PagHosraAnocrr4 KoHcrpyxrlufi .

Peft rnur-rcoHrp o.rrn Nb3
llpono4zrcx B rrrlcbMeHHofi (popnae"

Cuucor saranuir:
l. Cucreurr oxJIax(AeHI4t 3C; oco6euriocru npr4MeueHarr cpeAcrB ecretnneuuofr n

rrpr{HyAureJmnoft s euru ilsrJuLr.
2. IlpoerrupoBaHI4e nv6ponpo'nrx x,{eex 3C. Mero4u welrreHLrlr r(ecrKocrlr

KoHcrpyKrlr.rr{ r4 cHr4xeHprs aMrrnlrryArr nu6poro fifiartuia.
3. Bu6povsoJUIqIxI (anroprrasaqzr) 3C. X jaxrepucrrrKr.r nu6pousonnropoB r4 nprrHrlrdnbr r4x

.4eficrezg.
4. 3rcpaHupoBaHl'Ie greKTpl4r{ecKoro u lrarhurnoro noJrr. Koucrpyxuflr,r 3neKrpLrsecKvx 14

Ma[rr4THbx SKpaHOB,

5" Bu4rr IIoMex u ilapa3urHbx ce.sgefi 
" 

,p, r4cKar(eHr{e crrrrranoB; rpedonanu fl R rrlr.nvtsNr
cBg3I4.



BonpocH rc eKsaNaeHy: 
i

(ercsanaeH rrpoBoAr4rcs B nr.rcbMenHofi Sopna p)
l. Crpymypa rj Ha3HaseHVe 3JreK' | -

onrpoHr4Kr4 
I't Ha3HaqeHI4e 3JIeKTpoHHbIX 

fpeAcre. 
I r4nosar cTpyKTypa cpeAcrB SoroHunu z

2. floxoreru4q lr cocraBHbre qacrlr erer<rporfuux cpeAcrr].
3. 3ranu )flz3HeHHoro rlr4Kna eJreKTpoHHbr <lcpeacra.
4' llytz cone Hnryx cpe4crB, ocHollonoJrarafour4x rrapaMerpoB H

xapaKrepr4crar<" Orp zn\w KoHcrpyKrlnfi, uero4n KoHcrpyr4po Balvrfl.
5' llpzsuarcu ur+ oJIeKTpoHHbrx opeAcrB. vponHrz BxoAr4Mocrr4KoHcTpyKrIr,rH. 

i

6. @yurqzoHaJnbHo-y3lonofi, KacKaAHo-ys fonoft, cxeMHo-y3nosofi pr MorrocxeMHrrfi uero4rr
KoHcrpyl4poBaHnfl' sneKTpoHHbIX cpeAcrB. Pol I ra 3a!.a-uv KoHcrpyKTopa npr4 npoerThpoBaHr4a
rrreeK, 6loxon, croeK u ycrpoficrr. I

7. Kouno'oBKa oneKTpoHHbIX cpeAcrB, o fp"a.n".qze $arcropu. Mero4br KoMrroHo BKu kl
Kpr4Tepnr4 orrTuMaJrbHocTr4, 

I

8. I'Icxo4Hrte AaHHbIe [poqecca no"{tpyrpo BaHHfl oJreKTpoHHbrx cpeAcrB. cxeua
ene KTp H qec Kafl, npvHrJufllaaJrbHafl , $y u rcquo H al r H pr H crpy Kryp Hafl .

9. Cooruo[eHue nougrnfi npoerc.rzpo"a ,

3aaaum, \err4 14 TexHuqecKoe 3aAaHHe Ha npoeKT
10. TexuoloruqHocrb KoHcrpyKrIr4H

KOJIHqECTBEHHbIE IIOKA3ATEJIII TEXHOJIOII4qH
TEXHOIOfI,IqHOCTI4.

I L KovrrrlynvKarlr4oHHbre ocHoBaHr4fl B Bune
nJraT no TexHoJIOfr4I4 Lr3rOTOBJIeHr,Ifl, KOHCTpyKTII,T
KnaccaM TorrHocrr4 u flJrorHocrz. Msoroclofiusre fevarHrre rrJrarhr.

12' ocuonssre rpe6onanur rc npoextr.{poBaHrzro fleqarHoro MoFrr{nra, oco6ensocru
Tp acc u po B KV v p acrrer a gJreMeHTo B tre qarHo ro tuo riraxa 

^

13. OcnosHue ,rpe6onaHVfl K ycraHoBKe
oQopuneHzr qeprel(a neqarHofi rrJrarbr n c6opo.r

14. Ilynr.ru yrpaBneHrzr 14 Jrrru,eBbre rraHe
KoMrroHoBKu. cnoco6rr HaHeceHr,rr ua11nucefi z rudal Ha Jrr4ueBbrx rraHeJrrx.

15' ocnonHue cnoco6sl oxJlaxAeHvr eirempoHHbrx cpeAorB. 3arosrr oxJra;KAeHH, r,r
rraccnQunaur4u TennoorBoAoB. | '

16. Meroln au,reHcuQnKaqr.rr4 nonunrrro. 
I

noKaJlrHoro oxJIa)KAeHr4r z oco6egHocrrz HX rrpoe
17. O6u1ue cucreMbr oxJrDKAeHH, 3neKTp

ecrecrBeHHofr u tpnuy4zr:elrsoft oeHrulrqnu 3
18' BHe[rnae MexaHWIecKI4e Bo:]Ae ilcrsus uil 3C: su6pa4nu h y1apr,r. LIx xapanre pvrcT4Kr4 v

BIrr4sHHe Ha SJIeMeHTI'I KoHcrpyKIIaI4 LI KoMIro leHrbl. KoHcrpynropcKkre cuooo6lr yri"uaanr"
ynpyrofi Lr rrJraorr4qecrcofi 4e(popMarlun oJreMeHTo

I 9. llpoerrlrpoBaHue nu6ponpo.rHbrx .flqeeK H6rx cpeAorn. KoucrpyKTr,rBHbre MeroIbI
yBenI4qeHI,Ir XeCTKOCTI4 IZ yMeHBrxeHVf, aMnJr role6auprfi npu nu6paqplrx. Bz6ponsolxqzr
(anaoprasaqrz-a) elerrpoHH brx cpeAcrB " O c no s Hrre xapaKTepr,rcrurz n n6p o u3onrropo B r,r npv Hl,rz n br
ux Aeitcrsus.

20. SnercrpoMafHr4THa.rr coBMecruMocrb Hbrx cpelcrs. ZcroqlrtKvr u

aTTecTarlufl rrpoxo4r{T B

o 4Ky, paccMorpeHHyro $ xoae
v fi s re-{eu[, ."nn..rpu i

froMex, Btailbt \apa3larHblx csqseit v HaBo.rIoK.
nonefi. 3lerrpnuecKue H MarHhrHbre gKpaHbr,

KO HcTpyupo BaHufl t4 MO HTa)r(a IroM exo Hec v u\wx A
IlepenpecrHbre rroMexu B gJreMeHTax gJreKTpzr{ecl
I{cKa}r{eHr4e evrruara, rpe6ooauzr K JrHHr4flM cBq3l,r.

22, Enrxocrnrte i cBfl3vl gJIeMeHToB r1

KOHAyKTLTBHbTe [apa3r4THble cBr3]I 3JTeMeHTOB IIeq

$oprvre oK3aMena. Elonpocu 3K3aMeHa
rrpo B eAeHr{l[ JreKul,roHl{brx, ilpaKTIIqeCKI{X

KpaHr4poBar{ae gJreKTpr.rqecK0fo r,r

rrpr4eMHV K14

MAIHIITHOIO

BcrBr4TeJrbHbrx K noMexe SJtrenTpr{qecK}.rx qeneft .

MoHTalKa. Ba4rr rroMex H napa3rzTHstx cal3efi,

MOHTA)KII.

21. SxpauzponaHze npoBoAoB u er4 3JreKTpoHHE,rx cpeAcrB. Oeo6eHuocru

rO MOHTDI(A.
B s auuo nH4,yKTr,rB H br e



23. OcnosHue rpe6onaHr{.rr K cnrHaJrbHbrx qenefr,
Pa:Horn4Hocrr4 KoHcrpyKrIr,ILt u oco MreHrz.,r.

24" Bosrci.rcrBr4e arrnrocsepH e cpeAcrBa. O6qrae
MeroAbl Bnaro3alrII'ITbI. fepuerasaqul slerr$ouuslx cpeAcrB. flpoerc.rupoBaHHe pa3beMHbrx
ynJrorHrzreJlbHbtx coeAr.rle,ele.uit, i

25' oco6eHHocrn rcpMerI'BaI-{}rI4 KopnycQn c no4nn)KHbrMrir t4 Bpar(aeMbrMq DJTSMSHTaMH
y[paBJreHl4q' 3rel\4eFlrbl SneKTpIzqecKI4x coe4uufHafi 1rrn Hepa3beMHoro t4 pa:]beMHoro BHe[rHefo
greKTpr4qecKofo MoHTalKa. l

CaMocroqrerbHaq pa6ora crygeuron ( b ocBoeHur pa3AeiroB AHcrlunlnsn)
[-\elsro caMoclorrelruoft pa6oru cry tBJI'reTcq ocBoeHr,te pa3AeJrOB Ar4Cr-(UtIJrr4Hbr,

AO IIOnHrrc ulr4x M aTepr{aJrbr JreKrlkr o HHo f o Kypca. HTponb BbrnoJrHeHr4r caMocrof,renluofi pa6oru
ocyuecTBnf,eTcf, rrpr4 3arrIVTe OTqeTOB nO paooraM, B xoAe npaKTr,IrlecKnx 3auxrvit,
npn noAroronxe peQepara vr rrpu [poBeAeHHr4 pe Hf-KOHTpOnr.

HanpaueHufl caMocroqrerruofi
l) I4cropun pazBrtvts,KoHcrpyrqufi jC.
2) (DyHrcqzouaJrbHo-y3noBofi (rrno4ylrunfi
3) KlacczQzraqus 3C ro ycnoBr4rM oKc aTarlvu.
4) Cxelra3JreKtpuqecnafl.npvffiqlztnnar u (pynr<r-lzoHaJrbHa j{.
5) TexnoloraqHocrb KoHcrpyKrtvruOC.
6) PasHoen4Hocrr,r ner{arHbrx nJrar rro fI4A I43|OTOBreHZq.
7) TpaccuponKa rz pacqer oJreMeHroB MOHTA)I{A.
8) Tpe6onauufl K ycraHoBxe OpO u V@O Hf nevarnure nnarbr.

C.
ax<4eHzx 3C.
HOCTr.r npoeKTrzpoBaHr,rq cpeAcrs ecrecraeuHofi

rsr OC.

MeTOA KO Holpyr4po BaHufl I JreKTpo rrHbrx cpeAcTB.

KOM rrpoeKTnpoaauun?

rsr OC.
15) I yBerzqeH- j*".tnocrvl u cHr,DKeHr,rr aMrrJrnryAbr xole6aszfi

rrpr.t Br4opaqfirx.
16) MHzKI'I noMex, lur.r4"I rapa3r4THbrx csq:efi Lr HaBoAoK e OC.
17) 3npanzponal{kle oJleKTpl4qecKoro z u{ruarHo.o n"n". olexrpuue cKtrc vr MarHLrrHbreoKpaHbr. 

I

l8) 3rcpanupoeaHze npoBoAoB r.r xa6ereft Od"
19) Elrxocruue cBr3r4 ner{arHoro uontaxca. I

?0) ocHoeHrte rpe6onaHar npu npoeKT^potlr^, ner{arH'rx rrpoBoAHt4KoB c'rrr{aJrburrx qenefi.2l) Pa:uonz4uocrn KoHcrpyKIrMLl v ocoQeuHocrz rpoeKTnpoBaHr.r.s rqenefi ilHTaHvtfl t4
gneMeHToB 3a3eMJreHas s )C. I

22) BosAefic:reue arlaocsepHblx ocaAKon, nrt{NHo crn HaOC. o6urrae MeroAbr Brrafosarrlr4Tbr.
23) fepuernsaqna 3C e pas,retunxi Kopnycax. llpoerrupoBaHhe pa3beMHbrx

ynnorHl4TenbHbrx coeAl,tueleuil 
i

PacnpegeleHrre BHAoB caMocroflTem,Hofi p{6orur rro pa3AeJraM AucrlurrJrriHr,r
PasAer I -4. Pa6ora c AorlorlHrlrelrHoft nrarep{rypo ia (27 z.), flo4roronra pe(fepara (g u.).
PasAen 5-6. Pa6ora c AorroJrHr4rersnofi n^rp{rypoft (l g v.); flo4roronra pe6epara (g .r")

PasAer 7-8. Pa6om c AorlorlHI4relrsofi nnrep;rrypofi (18 q.); flo4roroera pe6epara (g q.);
PasAel 8. Pa6ora c Ao[onHzrelssofi n nQ2u.).
Orrcpurufi crrucoK BonpocoB Arq rr I{ peyJrbraror} caMocrorrreJrr,Hoft pa6orr,l

cryAerrroB:
1) Karcne 6rrealor orpaHr4r{eHnr npr4 K
2)
3)
3C?
4)

Karcas auQopnaaqz.q Mo)r(er e,r\tfl-tbcfl vrc LrMr4 AaHHbTMH lgtfl paspa6orrra 3C?
llepevuclt'rre p{BAeJrbr, Bxo,u,ru{r4e B B TeXHHT{ecKofQ 3aAaHVfl, HA rJpoeKTHpoBaHHe

Karze Kpr.rrepkrtr nu6zparo.rca 4l.r Soprra vfl tpyrnl rro ycJ]oBr4sM SKCrrnyaTaquu?



5) rlro raxoe KoMrroHoBKa OC? l

6) Vro .{srsercq ocHoBHo fi zagauefirorr,rnoHosxu?
7) Karcne Mero.4rr KoMrroHoBovuux pa6or [u guaere?
8) flo KaKIzM 

'IpI'IHIIVTIaM 
ocyqecrBniercq pa3MexleHr4e oJreMerFrroB yrrpaBneHvrfl u

Mepbr.

Krepn3yercl raroii opraH qyBcrB ofleparopa, KaK

BaHHro orcqerHbrx. yc.rpofi cm?
oHTax(e Ha fler{arHbre rrJlarbr (fID?
e y3nbr sa II|I?
euva 3P3 Ha lI|I?

Hr6r ycraHoeorc 3P3 Ha fIlI?
)r(r4BaTbcs npu npoeKTr4poE,aHMVI KOHTaKTH6TX
noBepxHocTurru vouraxona?
Anr np o KnaAKr.I npoBoAHHKO E, pac IIo Jrararc ulr4xctr

17) Kar ueo6xoAl4Mo pacnoJrararr n."utr"rd rpoBoAHHKr,r Ha rreqarHofi n;1are?

1e)
18)

9ro rroHilMaror rroA repMr,rHoM ( Karcue BHAbr Hecyr4nx
KoHcrpyKrlr4[ nsr ssaere?
20)
2t)
22)
??\
24)

flepevzclure fJraB Hbre 3anaLrr4 pa:pa6or
Karue KoHcrpyKrIHH 6roKoe Bbr 3Haere
Hasoszre ocHoBHbIe Aocrol4HcrBa KH

Karprun crerreHsM14 xapaKTelpr43yerct

flpone4vre cpaeHurelr,Hrrii aHaJr
sJreKTpoHHbIX cpeAcrB, Irepeqhcnl4Te Aocrol4Hcreal u uelocraTKr4 3Tax MaTep varoB.
25) Xaparcrepuclr4Ka Br{AoB saulnru OC. i

26) OcHosHHeBVAbrrepMervlalgr4.

Karze MoMer{Tbr Heo6xo4unro onpeAenr4im 4lr aHarrvaa [apa3I4THbIX SneKTpoMarHIATHbrx
eosAefic'rezfi?

27)
28)
2e)
30)

31)
32)

3a c.{er r{efo ocyqecrBJrsercjil ercpauuponaHrae?
B qetr cyu{Hocrb MarHzTocrarvqecKoro paHzponaHrzr?

7. YqEEHO.METONI4qECKOE I4 PMAIII4OFIHOE O Et0 CIIETIEHI4E
AITCUUilJII,IHbI

a) ocuonHaq rrd.reparypa: 
iI' LLIeuH, A. E. MeroAbI rlpoeKrvtpoBaHvlfleirreKrpoHHbrx ycrpoficrn [Orexrponuufi pecypc] /A' E. llleau, H' M' Jlasapera. - Slerrpon. ..nc{ourti 4u""ur.. - M.: LIu$pa-VIux"""pir,iot'2.

-456 
c. 

i2' Mypotrtqen, 4. Io. Koucrpyupoyguei y3noB v ycrpoficro orreK,rpoHHrrx cpeAcrB
[9nexrpouHufi pecypc]: yve6Hoe noco6zi / A.Kb, Myponrqen,14.n. Tropuu, o. a. Eeloycon. _

Pocroe Hfl: @eHr.rrcc,20l3. - 540 c.: ul, i

o'rosH nno.nt"oouullr" oJreKrpoHHbrx cpeAcrB. KoHcrpyzpoBaHr4e
epBofo crpyrKrypHoro ygorHr [3nercrpouur,rfi pecypc] I B.A. Iososa. -
yn-r,2012. - 208 c. i

6) gouonHurerbnaq Jrnreparypa: 
I

"""".J;I.#"J.T'^X;",,Y--"-: it::::i,:".Tj^:.-l1ii::,':KrpoH.Hbrx -cpeAcrB -nu , 
o-"yor"

coBpeMeHHnx zHSopvraIII4oHHbIX'rexsolorzft f3nlnrponnufi pecypc]: yue6uoe noco6ae / M. B.



foronzqrtua - M.: EI4HOM' Jla6oparopvrt atauuir,I4Hrepuer-YHzBepcvrel LluQoprraarrr4oHHbrx
Texsonoruil (I4HTyI4T), 201 l. - 503 c. i
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