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1. IIEJII4 O CB OEIItIfl, I\I,:CIII,ITTJII4HI;I
onroslexrpoHr4Ka - o6nacrr $usur<z r,r rexHr.rKr4, lrcrroJrb:3yrcilr:arr

npeo6paroBalvfl. greKTpLIqecKI4x rI orrrlrqecKux cI,rrHaJroB B TBepAor(]Jrbgbx
pirclpocrpaHelJvrs. B orrrr,rqecKr,rx MexcoeAr4HeHr.rfx orrrosneKTpoHr{bx ycrpofi

llpzrueueufle olrr4qecKr4x cr,rrnanoB Ao[ycKaer yBelr4qeHr,re c
obpa6orxr,r uu(fopruaquu 6naro4apr 6oree nsrcoxofi uecyrqeft qacrore u
rIilpaJIJIeJILnoro (fyumUI{oHI{poBaHH-s MHoxecrna uu$opMarl}roHgbx KaHaJroB.

creneHrl ll Hacrotqee BpeMt peiurr,BoBaHbr raKrre cnoficrna oilTr,rqercKl,rx

cI{rHaJroB, KaK BbICOt{a{ rroMexoyctoft.uanocrb I,I [OMexo3alrlnuldugoctt,
BrrerrrHr,rx u BHyrpeHHr{x gecTra6utt*tzupyrcq}Ix elerrpo(pu3r4]{ecKr4x
Irit4€Nnrrx ruIrIbBaHI{qecKIax p€BBr3oK MexAy greKTpnqecKr{Mr.I tqerrqMrr,
KOMIIOH9HTaMI4, HI43Koe 3aTyXaHI4e cI'IfHaJIoB B BOJIOKOHHBTX c
HiilrpaBJreHHOCTb Ofl]]aqecKoro v3JrrreHr{r r.r Bo3MOXHOCTb erO ocrpofi $orvcrz

Ilelrro AaHHoro Kypca rBJrrercr o3HaKoMJreHr.re cryAeHToB c
ooHoBaMI{ o[TogneK']fpoHI{KH, Qr.rsr,ruecrczMr4 npr,rHrlr.rrraMr4 geitcrnut npu6opon,
orrrlrqecKrre s(f(ferrr,r, cnoftcrnaurl KoHcrpyrrlrdoH brx Marepr{aJror zs4enufi
pErccMorpeHr4e rnaccoo6pasyroqefi upra6opHofi crpyKTypbr pr ypc,nnef
vepapxkrn orITogJreK.TpoHHbx uzgettnft r4 gJreMeHTHoft 6asrr, r(oHcrpy6rlr4r4
LI3rOTOBJreHr.rf orrrr.rxo-gneKTpoHHrx 6uoxoe lr y3JroB, cBeror{3Jryrrarcru r{x rd

MaTpI'Iq I4 JII'IHeeK' OIITI{qeCKI{X KaHaJIoB cBt3LI 14 MexcoeAraueuufi, ApyI[X
$oronpuevHr.rKoB.

ocuoeuoft saAa'reft Kypca rBrsercr npzo6pereHr{e cry.4eHTaMr4 reoperu
lpaKTI4qecKLIx HaBbII(oB LI noHr,rMaHurfl, rar $yugarueHTaJrbHbrx ocrroB Aaunoft Az
z Qusra'reoKLIX nplrHllunon pa6orbr orrrogJreKTponnbrx rr TBepAorreJrbHbx rr
aHurpr3a sJreKTpoHHr,Ix v orrl,IqecKl4x rlpoqeccoB B Marepkluuax v rlp
IIAPAMCTPOB fi XAPAI(TEPI,ICTI,IK Id.S4ENIi,IT, BbUIBJIEHI{f 3AKOHOMEPHOCTT9fi

[p[oopoB vt pIX B3aLIMocBt3]I c napaMerpaMr{ r cnoftcrsaNrrr MareprlnJroB
TexHoJIofI4.tIecKpIX [poqeccoB u3roroBJleHlug, a raK ]Ke npuo6lletelrlre HaB

coBpeMeHlIbIMI,I I,I3AeJrVIflMVt OIITO9JIeKTpOHI{KI,I W aH?ururcA TeXHOJItIIT{r{HtocTu
pemeunfi.

2. MECTO AACqU[JII,rHbr B CTpyKltypE 0IIOII BO
[auuan ALIcqu[Jrr,rHa orHocr,ITcg r o6ssareJlbgbrM AlrcuzrrJlI4]:ritM

Ol:XOil. Irlsyuenr,re 4annofi A[cqurnr,rHbr [poxoAr,rr,e 3-Na ceMecrpe rz

cryAeHToB sHaH[ft Lr HaBbIKoB, rroJlfreHHbrx rrp],r ocBoeHr4r{ Ar,rcrlt4rr,rrr{rr (
MsroAbr r.r MoAeJrr{poBaHr,re n nasepuofr TexHr,rKe r.r na3epHbx rexHoJror[fix.)
Marrepuanbr Anfl or[ft4Kr4 u na:epuoft TexHI{Kr.r), <ocnoebl KoHcrpvrl
TC.KHOJIOTIqECKI,IX KOMNJIEKCOI!)).

3uaunx, [olyqeHHbre B paMKax ocBoeHr,rr Ar{crll{rrnr,Hbr (
oEITb rrpprMeneubr rrplr [3yqeHr.r[ cJreAyroqnx Ar4crlurrnuu y.rednoro n
coBpeMeHHbrx rexnonorr,rft [por,r3BoAcrBa na3epnofi rexHzru>>, <ltrproercru
TPAHCIIOPT,IIPOBKI4 N HABEAEHI{' JIA3EPHOIO U3JIYIIEHI,I')), BbIIOJIHE.III4I4

rloAroroBKe BbrrrycKHofi xeanu$r4KarlrzoHHoft pa6orrr.
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3. KOMIIET'EHUtr{ I4 OByTIAIOIIIEI.O C,g, O OpMI,IIryEMbltE B
0 c B o EHr[fl AUUI,rrrJrrrHbr (MoAyJrff )

llo pe3ynbraraM r43freHr{{ Ar.rcrlrdrrJrr{Hbi y cryAeHToB
KOMTIETEHUI{I:

cuoco6nocrblo paspa6arrrnarr (pynxqvouaJrbHbre H crpyKTyprrbre cxeM
clrcreM lasepuoft TOXHIIKLI c onpeAeJleHrreM rax (fusu.recKzx rrptrHqr{rron Aeftornu
JroruqecKr.rx cnsseft lr ycrar{oBJleHr4eM TexHr.rqecKrax rpe6orau;"uit ui,a

oJreMeHrbr (lIK-a);
cnoco6nocrbro [poeKTr{poBarb r,r KoHcrpyr,rpoBarb y3nbl, 6norr:rE

CIICTEM V KOMIINEKCOB C I4CIIOJIb3OBAHI,IEM CPEACTB KOMIIbIOTEPHO|O

[pOBOAkITb IIpOeKTH]rIe paCrIeTbI I,I BbIIIOJIHf,Tb TOXFII,IKO-oKOHOMI,IqeCKO9 O6OCHO

B pe3ynbrare ocBoeHlrf, Ar,rcqurrJr]rubr o6yraroqzficx AoJDr(eH Ae
cJreAyrorqrde pe3yJrbrarrr o6pa^:on antrfl.:

3Harr: MeroArrKr,r [poBeAeHlrr sKcnepvMeHToB, o6pa6orrcn
gKcrrepr{MeHTaJrbHbx AaHHbx (IIK-4, 5); ocHonuhre MeroAbr, crooo6br Lr

xpaHeHpr.f,, nepepa6orr<u rau(fopMaqr4r{, ucrroJrb3oBarb HaBbrKrz pa6orrr c
opeAcrBoM yrrpaBneHr.rx uu$oprrlaqueft (lIK- 5 ).

vnaerr: paspa6arrrnatr (fynnurroHanbHbre r.r crpyKTypHbre cxer\,rbr rr
uruepuoft TexHr4Kr{ c olpeAeneHr.reM ux sratr.r.recxr,rx npr4Hrlr.irrroB Ae
yoraHoBJreHI{eM TexHI4qecKIlx rpe6onanuitna orAeJrbHbre 6noxn }r gJreMeHTbr

orlTulraalrurtfi Mero,A H parpa6amrnarr uporpaMMbr gKcrreplrMeH,TilJrbHbrx

lpoBoAI{TI; oIrrLIqeoKI,Ie, (potorraerpuqecKx,re kr greKTpr{qecKr4:e r4sMepeHr{rr
re:xHuqecxltx cpeAcrrl r.r o6-pa6ornoft pesynbraroB (IIK-4, 5);

B.rragerr: c.uoco6nootrro K upo(fecclronanrnoft gKcrrJryilTarlr.rg

o6opygonanvrfl. rr nprn6opon (lIK-a); cuoco6nocrrro parpa6arsmarh MeroAbr
IIporHO3I4poBaHI'I.f, LI III{arHOcTI{qecKpIe MoAeJII,I coCTotHI{t nttsepHE,rx upu6clpOn, c

4. CTpyKTypA I,I COAEPXAHI{E AI4ArIHrrJII4Hbt"
Obrlafl TpyAoeMKocr'lb AI{cquilJILIHbI cocraBJrfler 4 ga.rerurrx eA7Hr4uhr. 7 44,;1glca.
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TexuonorzqecKr{e
npoqeccbr
I43IOTOBJIeHI{f, LI

KOHTpOJT' OrrTr,rKo-

3neKTpoHHbx 6roKoB,
y3JroB r,r AeTirJreft
JltBeprrbrx cracTeM 14

KOMTIJIEKOOB.

C OAEPXAHIIE AIICIII4IIJIIIHbI
JIEKIII,IN

Pa:Ae;r 1. fJlaupanreH[q pagBrrrrrfl orr''rrKo-sJre*TpoHHbrx c
o cH o BbI rr M aTep HaJrbr orrTOSJIeKTp oHrrKr,r.

1.1. Co{raanrrno-npaBoBbre [peArrocbrnKr.r coBeprrreHcrBor]ulHrrf
crlcreMbr o6pasonaullt 14 MoAepHz3arlr4r4 npoMbrrrrJreHHoro [por.ir3BoAorBa"
clpyKTypa. npe4npuarzfi. Bz4u npo[3Bo.4crBa; ocnosnrofi yr

q)or{3BoAorBerrHbre npoqeccbr; ocHoBHbre v Heocr{oBHbre opeAorBa
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IIHtTIX

rrpor43BoAorBa. Snercrponzra - o6nacrr HayKr4, TexHraKr{ u [poH3tsoACTBa qecKa,g,
TelxHr,rqecKafl H lrproMbrruJre]rHrur 3neKTpoHHKa" Bu4rr uzgelnft, o(jnactu vg. v
ry)el{MylrlecrBa cpeAorB orIToDJreKTpoHrrKr{. @olonur<a r{ orrrpoHr,rrca. Ihr4rr ftuau
Allarra3oHr,r gJreKTpoldafur4THbrx rasnyreuzft 

"

noreft;

Mirrep[anoB orrroSJreKTpoHr,rKr{; KoHcrpyKrlr.roHHbre u rex.HoJro.fr{qeoKr.re

L2. E!'uua'' reop[tr crpoeHr{r BerrlecrBa, (pasonue oocroflHrdr. )crr(pr.rKalluLl

ltarppra4nu.

Ilonyuenue [onyrpoBo,4Ht4KoBbx Marepr{anoB rro MeroAy r{o:rpau,c , ,{e(perru

flocneAonareJlbHocrb, uepepa6orxn BeulecrBa B r431Lelrus. orrrosJrercrpor
o4uo(pasuue/uuoro(lasHue cIrJIaBbI vr xt4Mr{qecKr4e coe.rlr4HeHr{J{ B orl

KprIcriIJIJrxtqecKLIx pefireroK uo (DpemeJIIo u uo Illorrxu; pacrBopbr BnreApeHr{t
3aKoH Eolrqvaua o KoHIIeHTpaIlurz 4e(peKroB B Kpr4crrurJrr4qecKr,rx perlerKax.

KoopAl{Hitl{plouHoro rIl4cJIa l(pllcTanJll4.{ecxofr pellerKz or coorHolflenpr.fl pa1Lr
aHI'IoHa. Pacnpe4eueHl,Ie DJreKTponnofi rrJrorHocrr.r KoBtureHTHoft cn.sgu B iuroMH
HarrpaBneHHOCTb vt HacbrqaeMocrb rona-neurnoft cB.s3r.r. lloreuur,ran

KOHCTpyKT.nnnOfi vepapxkrv (nxo4lrruocrra) onroeleKrpoHHbrx cpercrB. Ilpns
KOHCTpyKrIUpr. coornorreHr.re toustuit npoeKTr,rpoBaHr.re x,r KoHcrpyr.rpoBilHr,re
cpeAcrB. 3a4auu, qenr4 a rexHLrqecKoe garir]Flne HA rrpoeKTr4poBaHhe;
MIztKpoMI{HLIaTIopIBaIIrat; cpeAoTBa [poeKTr.IpoBaHr,r[; CAIIP.

TBEPArIX TEJIAX; IIOTCHIIIIAJITTTTTfi 6APTEP B KPI,ICTAJINE; J13JIEH1I' CAM
rerepo4ra(fr$ysulr; gn(b0yruoHHbre ypaBHeurdr - l-it u 2-fi saKoHrr @nra. Mu
cepe6pa B repMaHr4r,r Ir KpeMHrlr,r.

1.3. ocuonsrre xapaKTepr4crrrKr.r Kpr{crailrr{.recrofi crpyKTyphr rro Bo.[HI4KoB;
MOHOKpT.TC:rnJrJrbr r{ floJrr4Kpr,rcraJrnbr; Kpr,rcranJrr4rrr. Taurr u $zauuecKarr [pupo OLI

14
CB-S3LI B TBEPAbIX KPI4CTAJIJII4qCCKI,IX TEJIEIX; XAPAKTEP}ICTVKA, rAOUrrOfi,
Meriluruqecxofi cssgefi n xpncraJUrax. Moleryn4)Hbre Kpr{cranjilbr; [pupoAa troHqofi,
opl{eHTalluonnoft I,I t{HAyKIII,Ionnoft cocraBJrrroqr{x B3ar.rMoAeftcrszj[ crir
Orcpnra op6ur Birrrer{THbrx sJreKTpoHoB B aroMaxt s, F, d, f, g - op6urwm;

lep-Qaantca,
gaBuouuoctr

nsazuo4eficrBr,rr sJrerKTpoHa c rApoM aroMa; cHr,rxeHr4e ypoBHr rror,eH 6aprepa n
KplrcranJraK" Ilpranqunrr o6pasonauzr sHepr,err,rqecKr4x 3oH; (pr,rsnuec pvrpgna
BErpoxIeHHOrO COCTO flHVIfl..

ParAe"n 2. (DyHrcquoHaJrbHbre n crpyKTypHbre cxeMbr orlrrr
upudopon rl crrcreM"

2.1. oynxquouaJrbHoe Ha3HaqeHue, crpyKTypa, rpr.BHaru pir3Blrrr{s eHutx v
cocraBHble qacrvl orrTognerTponHbu< cpeAcrB. 3raurr xr.r3r]eHHoro ur{KJr n ypoBHt4



2.2.. @usu,reoKlre [pr,rHrlr4[br 4efi crnur onrooJreKTpoHubD( rtpu6opoB " TI{ BHyrpI43OHHbX rlepexoAoB SneKTpOHOB C r,rcnycKa}rrreM r{ rrorJrotqeHl{eM
fenepaqur v peroiu6zuaqzx nocurelefi sapfltra; Anr,rHa
Bunp.auureJrbHbre csoftcrna cryfiegqarbrx u rrJraBHbrx p-rr [epe.KolloB;
ArrafpaMMa pe3Koro lp-n [epe.KoAa. BuArr o6paruuoro u neo6pau4Mor.o nlrodor
BOJIbT-aMlepHzUr XapaKTepr{cTr.rKa p-n Ilepexo.qa npz up06oe.
cocraBntloqux o6parHoro roKa p-II [epexora - TeIrJroBOrO TOKa, TOKOB
y:reqKr.r. ferepouepexoAbr, r,rx crpyKTypa 14 ocHOBHbre gHeplerr4r{
6rrcrpo4eftcrBr.re ne,lpeKfirotrareJrbHbrx rrpoqecooB B rereponepe>ro4ax. QD

(fopvuponaunr enexrpra.recroft eMKocrlr p-il Ire exoAa B 3anr4paroqeM u
HanpaBJleHuf,x; pacqer 6aprepnofi elraroctu; Benr,rqr,rHa ara$sysuonnoff eurcocrz.

2.3. Bur..onxpHas. u yHurronrpHas gfleMeHmras 6asa qu(pponrrx r{ aHaJro
sJIeKTpoHIIbrx cpeAcrB; rraccnBuas. vr aKTu:g.Has. sJreMeHTHar 6aga: nc,rorrHr.rKr4
u:tttyrcnuf,r. crpyxrypa Ir KoHcrpyKrlus cBeror{3nrrarcqr4x }r Jra3epEbx
yor.rJreHr{e B A[oAax c rerepolepexoAoM. Jlasepurre Ar,roAbr c 4noftarrna
KrlaHToBo-pa3MepHbre Jra3epHbre Ar.roAbr. vponnr,r [poeKTr.rpoBalv.fi. rrHTerpanbH
lorravecrlrft, cxeMorexHuvecruft, cl{creMorexHr,rqecrufi, SJreKTptrvecxnft,
ronoJrorr4rrecxnit, nporpaunaurrfi; crefreHb rH,rerpaqLrr4 (saron lvlypa).
6ecxopuycHbre Mr4KpocxeMbr Ha yHr,rronrpHbrx rpaH3r{cropax - Mofi u
MI{KpocXeMsr rra 6ranoI'publx TpaH3lzcTopax _ PTJI, ATJI, TTJI, T'IJITtr], 3CJI,

Pa:4e.rr 3.'fexno.rrorraqecKrre rrpoqecc]6r u3roroBreHrns u
3JIeKTpoHHrrx 6"rrorconr y3JroB u 4era.rrefi Jra3epnr,Ix crrcreM rr KoMrrJreKcoB.

3.1. Bz4rr rexHoJrofl4qecKI4x trpoqeccoB r,r3roroBJreHut usa4gntttfr tto
MeroAaM tBbrrroJrHeHr{x; pa6o.ree Mecro; Ilpor,r3BoAcreeuHrrfi yqacroK; rlex;
ollepalluu, repexo.4r,r, o6opy4onauve v ocHacrKa; TrrrroBbre rexHoJroruqecK
TexHr,rqecroe Hopn4t4poBagve ocHoBHoe 14 BcrroMorareJrE,Hoe BpeMr;
3aKperrJrerrr{r o[epantfift; nn4rr [por{3BoAcrBa - eAr.rHurrHbrfi, cepzfturrii,
ocHoBHhIX U BCfrOMOrareJIbHbrx rexHoJron{qecKl,Ix AOKyMeHTOIT; Kaprbr rex
[pouecca MapTrTpyrHbre, oleparlr4oHHbre, 9cKr,r30B. Mo4elr ylpaBJreH
npoAyKrlr.rr4 npeAnparrrrr,r{. TexnonorHqecKr.re npoqeccbr MexcoeAr4uenr,rft -
o0uonaHraii; o6reunr,rfi H unocrocruoft MoH,rax; TexHoJrorr{r IleqilTHofo
BoJroKoHHo-orrrr,rqecKr4e lrvruvrkr cBtr3I,I. Jlyrenue MeroAbt
ynrpoqHrrorle-trprcroBofi o6pa6orxu. Jla:epHbre rexHonorurr.

3.2" MurpoeleKTpoHHble rexHoJlorx,rra B orrrogJreKTpoHr4Ke; .rpyrrrrhr
MIIKpOCXeM B eAI4HOM KOHC',rpyKTr.rBHo-TexHOrOrr{qecKoM r4cfro.rrHerrflr,r; cepr4
[c)nylpoBoAHr,rKoBa.rr, rneHoqHag, ru6pu4uax fi cMelrrauHar rexHororr4la
Irporpecc Mr,rKposneKTpoHHbx rrpoqeccoB rrpor,r3BoAcrBa - yMeHbrn;H[e
pa3MepoB 'rorIoJIofI{tI or 8 uxIr.r ao 10 uu. TonronJreHoqHhre u rorcroureHoq
I{EtrerpanbHble rexHoJIorI4I,I. Texnolorut Iz3roroBJleHr4f, Jrr,rHeeK I4 Marp}rq na3epH

3"3. o6ecneqenr.re KaqecrBa usreruia u gKoHoMlrqHocrr.r onr(
ilpor.r3Bo.qcrBa. TexrrolorraqHocr6 KoHCTpyKTOpCKr.rX pemeuzii KaK
onToSneKTpoHI,IKI,I; SKOHOMI,IqeCKpIe, KaqecrBeHHbre t4 KOJrr{qecrBOHHbre
KOHCTpyKTT{BHofo coBeprxeHcrBa - crrcreMbr xoe$(fuqaeHToB ra rpe6onanufi.
rroKa3areJrb rexHoJrorr4qHocrr.r KoHcrpyKrlr,rr4. otpa6orxa KOHCTpyKrIulr
TexrroJroH4qHOCTb; MeTOA gKCIIepTHbIX OTIeHOK"

flparcru.recnr.re 3aHflTns
TEMA 1. Arcrn.eupoBaHHbre MoHoKpracrrurJrbr, orrt4qecKar repaunra, cr€

Ma.repr.rrurhr A3 rnep4oreJrbHbx Jra3epoB.
TEMA 2. SneprerrauecKlre ypoBHr.r p3 voHos ]r ]roHoB repexoAHbrx

na3epHbx MaTepuurax.
TEM.A 3. flpoqeccu rpanc(popMarllrla oHeprrru B Jra3epHbrx Marepr4 arrax.
TEMA 4. (Duguxo -xrzMr{qecnr.re rapaMerpbr JriB epHbrx MareprraJroB,,
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TEMA
TEMA
TE]\{A
TEMA

KepaMr{Kr.I.

TEMA
cucTeM.

5. Tunr,r nailepHbrx cpe4 (o6sop ocHoBHbrx Jrerupyroqr{x t4 oHoB rz

6" AKrrrnuas Jra3epHafl KepaMuKa. Ed naecro cpeAr.r npoqIax na3ep
7. Cuureg r{cxoAHbx rrpoAyKroB (uoporuxon).uur nalepnofi xepalur
8. OcHonubre rexuoJron{r't KoM[aKT],rpoBaH uxl npeccorlaHusl

9. Me:ro4u [ocrpoeHr.rfl MouIHbx r.r cBepxMorrlHbD(

TEMA 10" MerroAu lrccJreAoBaur{tr olruqecrrnx csoficrn Jra3epHr,rK

Jla6oparopHbre pa6oru
Jla6oparopnar pa6o:ra J\bl <OnpeAeJreHr.re KJracoa oracnocrrr Jra3epgbrlr KoMrr
Jla6oparopnar pa6ora J\b2 <Cnoficrna na3epnor.o r3ryqeHr4r. onpege;reuze
na3epHof0 r43nyqeHl4s)
Jla6oparopua"a pa6ara J\b3 dlolyreune roHKr4x rrJreHoK
CpanurrenrHrrft aHarrr,r3 KoJrbrleBhx 3oH B arMocftepe Bo3Ayxa u
Jla6oparopuax pa6ota Ns 4 <<I4syreHue BnrvflH:as. [orspr.r3arluu
uo4ra(f ur<aqvlo noBepxHocrr{ ToHKr.rx rrJreHox>

5. OEI]A3OB,A,TEJIbHbIE TEXHOJIOTUN
1" Jler<qnoHHo-ceMr.rHapcK€ur cr4creMa o6yuenur

flpaKTrrrreoKr{e r,r na6oparopHrre sanxrnx);
2. o6yrenr{e r} MaJrbrx rpyrilax (nrrnonneuue na6oparopHr,rx pa6o'r n

urru rpex o6yrarorquxcr);
3 . Macrep-KJraccbr (4euoucrp a\vrfl, Ha ra6oparopHbx rr rpar(rrrqecKlrx

HarrHbx LrccJreAoBauuit u paspa6omr.r rexHoJroruqecKr.rx fipoqeccoB, MeroAO
AEIAJIVI3A PBYJIbTATOB IICCJIEAOBAH,li'[,V PETICHI,If, IIPI,IKJIAAHbIX 3AAAq;

4. flpurueneune MyJrbrrrMeAr{a rexnonorrafi (npone4enz,e JreKrIr{oHH
[pHMeHeHr.reM KoMrrbrorepHbrx npe3eHTarluft n AeMor{crpaq[orrHBfx poJr}l
rpoeKropa zuu 3BM);

5. O6yuenue HaBbIKar4 I'In(fopnraqrroHHo-[areHTHbrx raccre2lonanuft
HayqHbrx rrySnzxaqzffi no pesynbraraM BbrnoJrHeHHrx pa6or.

6. OUEHOqHbIE CPEACTBA AJrfl, TEKyIIIIEI-O
YCTIEBAEMOCTI]I, IPOME}ITYTOTIHOIZ ATTECT.A.IIUII IIO
OCBOEHI4fl AI4CUI,I[JIr4HbI VI YqEEHO.METOAI,IqECKOE 06
CAMOCTO'ITEII}HOfr PAEOTbI CTYAEHTOB

Kontponruble Borrpoc br kr 3aralvs rils [poBeAeHLrr reKyrrlero KoHTpont
rr0 oTAenbtilblr\d pa3AeJraM Ar,ICqlrrrJrl4Hbr.

Bonpocrr na pefirr,rur-KoHTpoJrb.

P el"rrnHr-ron rp o"rrr J\b 1 :

1. Bu4u rrpo[r3BoAcrBa; ocHoBuoit u BcrroMorarenrnrrfi
ocHoBHbre r{ HeocHoBHbre cpeAcrBa orrrogJreKTpOHHOrO [por,r3BoAcl]Ba.

2. Bugst u3gerruit, o6nacrn npr{MeneHr{r 14 rrpenMyulecrBr} cpejlcrB o
Blr4rr $r,rsrnuecxrzx nclnefi; AprarrrnoHbr gJreKTpoMarr{r,rrHbx rasuyreuuft.

3 . lJonyueulre rroJrylpoBo.qHr4KoBbrx MaTepHaJroB no rraero4y r{ox

4. fle0exrbr KprrcraJrJrrrqecKux perreroK rro openrenro v nro Irl
BHeApeHLrr 14 3aMeu{elj^Ii.flj 3aKOH BOlrqUaHa o KoHrleHTpaquz 4e(feKroB Kp
perueroK.

METOTOM J]

B BAKYVMI3 ).
Jra3eprroro

uuri no,tnu

lI{ 
1orrrrJr4r4.

Ira Jra3epFryro

(ay4utopnnre JreKrl]r4orrFrble,

ga#ruff c

c llgMorr{bro

IIoAfoTqBKr4

orrTPo"rrfl
AM

EHilTE

; p?crBopbl
qECKI4X



5. fiu$Syszt B rBepAbrx reJrax; noreHrlrranrnrrfi 6aprep B K

cauoau0$y3r4r4 u rerepo4u(f4ysuu; aurlsysrnoHr{bre ypaBr{eHr.rfl - l-fi yt 2-ii
X.apaxtep ucrlzKa Iaomuoft , KoBaIIeHTHoft ra uerannz.recKoff cntgefi B Kpr{crzrJrJrax .

6. llpapo4a,qr4crrepcuonnofi, oplreHTarllronuoft v raugyxquonnofi
nsarauo4efi cravrs. cnl Ban-4ep-Baalrca.

7. PacnpeAeJreHue erexrpounoft rrJroruocrr,r ronareurnofi cBfl3

KPI,ICTAJIJIAX; HAIIPABNEHHOCTb lI HACbIIIIACMOCTb KOBAJIEHTHOft CSS3IA.

8. llpunqunr,r o6pa-:o tsalnnfl. oHeprervqecKr4x 3oH"

Pefirunr-ror+rponn Nb2 :

1. OynrquoHanbHoe HrnHar{eHr{e, crpyKTypa u cocraBHbre
cpeAcrB.

2. Srarlll xMBHeHHoro uraKJra r4 ypoBHr.r KoHcrpyKTr{nnofi raepirpxu}r
orrTosneKlpoHHbx CpeACTB.

3. llpusnax?r or4creMnocrr.r KoncrpyKrlr.ru.

4. Tprnrr MelK3oHHbx n BHyrpLl3oHHbx
TIOUIOIIIEHI4EM KBAHT'If,B CBETA,

5 " feuepaqun l.r perou6uyagux nocurenefi
6. Bu4u o6paruiuoro vr ueo6pauauoro

x€rpaKTepr,Tcrr4Ka p-n nepexo Aa npv npo6oe.
7. fereponepoxoAbr, lrx crpyKTypa lr ocHoBHbre gHeprerr4qecKr4e Ar4

8. Cryyrcrypa H KoHcrpIKrIus cBerolrcn) rrilorqux u na3epFrbrx ltrtoAon.
9. Jlasepurre AuoAu c 4noftusrrra rerepolepexoAoM; KB€rHToBo-pa3

AlroAbr"

10. Vponur.l npoeK,rr{poBaHvrfl. r4urerpi}nbHbrx
cxeMorexHuuecxufi, cucreMorexuu.recx[ff, gneKTpr,Iqecrufi,

nporparranannrft.
Susuuec;x2fi,

Peiilunr-rcourpo.tr Nb3 :

l. Br.qrr rerxHoJror[qecKr,rx [poqeccoB rr3roroBJreHus. usrenuir
MeTOIZII\4 BbIIIOJIHeHI4 jf, .

2" BuArr [por.r3BoAcrBa - eAr{Hr,r.mufi, cepufiurrft, naaccosbrft.

3. Mo4eln yrpaBJreurrf, KaqecrBoM rpoAyKrlulr xrpeArrpvrfltus..

4. TexnonorngecKr4e flpoqeccbr MexcoeAr{Henufi - o6renlurrfi u ur
TexHoJrofut [erraTHol'o MOHTDKa; CBeTOBOAbI; BOJIOKOHHO-OITI{qe0KI,Ie JTTIHI{I,I

5. Jlyrenrre MeroAbr (foprvroo6pasoBarrvs. Aem.lefi vr

oSpa6orxu.

6. Mur<poeneKTpoHHbre rexHoJroruz - rroJrynpoBoAHr.rKoBar, [JreHo
CT,{EIIIAHHA.I TEXHOJIOI]UI4 I,I3IOTOBJI EIdVII. "

7, Tonronnr:normble I{ ToJlcrorrJreHoqHbre rpyrrrioBbre I4nTerparlbHrble

8. Texnonornr r{3roroBJreHr{r Jrr.rHeeK r.r Marpr{q Jra3epHbrx Ar4ol(oB.
9. Texnonorr.rqHocrb KoHcrpyr(TopcKr{x pemeuufi KaK oeofi

onroSJreKTlpoHrlKr.r; gKoHoM?IqecKr,Ie, KarrecrBer{Hbre v KoJrl,ItrecrBeHHbre
KOHCTpyKTT.TBHOTO CoBeprrreHcrBa - cucreMbr xoes$nqzeHroB u rpe6onauufr.

10. Korrlnner<ctrrrft fIOKa3areJIb rexHoJrort4qHocrrd KoucrpyKllrzt4; Mero
oueHoK.

[epexoAoB 9JreKTpO]ilOB C

3ap s4a; Anvna ono6 o4noro
upoSo.r p-r repexoAon;

) SBIOHI,Ifl

KO:H Orara.

rc1poHlrrx

(uxcr,1laruocrz)

rrlsepu"re

]wycrpofic'rn norquecxzfi,

uecrtrafi,

ilo

4snequit
noxhgatem.t

eKcIIgpTr{brx



Cnucolc gK3aMenarlnoHHbrx BonpocoB:
l. OpranzsaqroHHa-fl crpyKrypa npe4uprarrufi" Bu4u upo

BorroMorarelffrrrft npor43BoACTBeHHbre npoqeccbr; ocHoBHbre lr
OIITOSJTeKTpOHHOTO [pO]r3BO.4CTBa.

2. SrexrpoHr4Ka - o6nacrr HayKr4, TexHr4Kr,r u [por{3BoAcr,Ba; (pnsnuec
pr rrpoMbrrrrneHHaJr l)neKTpoHr.rxa. Bu4rt r.is4enufi, o6nacru [pfI4MeHeHI4fl rI
cpeAcrB orrrogJreKTpoHr{Krir. ooronuxa u onrpoHtrxa" Brzgrr susr.ruegrzx n
gJreKTpoMafux.rrHbx uelyveHuft ,

3. Knaccur[raKarlr{r4 Marep[afloB orrrooJreKTpoHr{Klr;

TexHoJrorHqecKr.re MareplraJrbr. IlocneAoBareJrbFrocrb nepepa6orxvr
olrrosJleKTpounofi TeXHI,IKI,I; o4no(fasurre/unoro([a:Hbre cnJraBbr r.r xzMrrrrecKr4e
ollrooJreKTpoHl4Ke. lXQny.reHlae nonylpoBoAHr{KoBbrx MarepLraJroB rro Me}ToAy

4. ,{e$ertrr Kpr4cranJrr{qecKr.rx perreroK no @penrenxr r{ rro
BHerpeHrrj[ r4 3aMerrleHilf,; 3aKOH EOnrqnrana o KoHrleHTpaqrara 4e{lerron
perrreroK. [uQSysnx B TBepAbD( renax; rrore]rrlr4urnrHrrfi 6aprep B Kp
czruo4z(f$ysvv il rerepogz(foSyzun; au(f([ysraoHrrbre ypaBHeHr{r;. - 1-ir u 2-ft
llpuuranrr Mr.rrparlru aroMoB cepe6pa B repMaHr4r{ rr KpeMHr,ru.

5. Ocuonnue xapa*TepucrrrKr{ Kpr.rcra,rJrr4.reorofi crpyKTylpbr
MOHOKpIIcTIIJIJIbI I'I [0[LIKpIIcTaJInbI; KpIacTEUInIIrrr. Tuur,r u Susz.recKajfl rrp]rpo
CEIS3I,I B TBEPAbIX KPIICTt}IINIIqECKIIX TEJIAX; XAPAKTEPACTVKET IAONHOfi,
Merarrr{qecroft ces:lqft n xpucrurrrax. MolerynapHbre Kpvcrannbr; rryrllpoAa
opl'IeHTalllrouuofi l1 HHAyKIILIonnofi cocraBJr.flroqprx B azrrlo4eftcrevrfl, cr4rr Bau-ae

6. <Doprraa opdrtr BaJreHTHbrx gJreKTpoHoB B aroMax: s, p, d, .f, g-op(5zml
KOopAIrHaIIlIoHHoro tll4cna Kpl{craJrJrr,r.{ecKofi perxerKr.r or coorHorrre\Jnfl. pag1kr

aFII4oHa. Pacnpe4euelrrle gJreKTponnoft [JrorHocrr.r KoBaJreHTHoft cn.f,gr4: ]B aroMH
H€rrrpaBneErHocrb u HacbrrrlaeMocrb rconaneHruofi cBfl3n. lIO.reH
nsauuo4eilc'rBvIfl. sneKTporra c {ApoM aroMa; cHr4xeH}re ypoBH.s rrorerHrllraJrb]rr
Kpr4cr€urJrax. llpvrnqunrr o6pazonayux eHeprerr.rqecKkrx 3oH; (fUSn
BErpoxAerrHoro cocT(] flHurfl'

7. (DynrqraouaJrbHoe Ha3HaqeHr.re, crpyKTypa, nplr3naxrr p€r3B1[rrr.r_rr

cocTaBHble rIacTLr onToSJIeKTpOHHbX CpeACTB.

8. 3raurr )Klr3HerrHoro qr.rKJra r{ ypoBHr{ KoHcrpyKTznnofi uepapxuvr
orxroSJreKTpoHHbx cpeAcrB. Llpusnarn cr{creMHooTt4 KOHCTpyKil:u[.

4OeKTr{poBaHrre r.r KoHcrpy[poBaHr4e orrrosJreKTpoHHbrx cpeAcrB. 3a4a.ru, qeru.r

3a,AaHl{e Ha npoeKTI,IpoBaHI{e; KoMlJreKcHa"rr MlrKpoMrrtHr,rarrop
npoeKrr{po BaHvfl; C,A nP.

9. (DngzqecKlle [pr{Hrlranrr 4eficrnu.f, onTosre oHHbrx npu6opon. Tunr,r
BIIyTpI43OHHLIX nepeXOAoB gneKTpoHoB c I4CnyOKaHLIeM vr rrOFJroLrIeHr,reM

fe'uepaqns u per<orra6unarryrfl,nocr.rteneft 3apfrAa; ArruHacno6oAnoro npo6era.
10. Brrnp.avrureJrbHbre csofictna cryleHqarbrx v rrJraBHbD( p-n

sHeprerr,rqecKa"rr Ar,rarpaMMa pe3Kofo p-n flepexoAa. BnArr o6parzrr,lroro u ueo6
p-n [epexoAoB; BoJlr,T-&MrrepHilr xapaKrepr{crr4Ka p-II repexoAa rrp]r upo6oe
rrpr4poAa cocraBJrsKllqux obparnoro roKa p-II lepexoAa - TerrnoBofo
TelpMo reH e ;p aI\r4vl I4 yTEqKLI.

11. ferepouepexoAbr, ux crpyKTypa Lr

6rrcrpo4effcrBr.re [epeKflroqareJrbHbrx rrpoqeccoB B

ocHoBHbre SrrepleTur{ecKrile

rereponepexoAax. Ousu

ooulnHoii u
hre qpeAprBa

, TexHl{qepKas

MyrqeorBa

; Ar.rPna3oHbr

nor{+bre Lr

B LrsKlnkrfl

HEHI/I' B

fo

qEOKI4X

ne; gBnqrErr4-f,

orepcl.ronirofi;

:anupuuocrr

pnufi vr

u*"ofro*r")
uo uonxp:nfi

TexHr4qeor(oe

cfeAqrBa

HbIX I{

cBPTa.

rrepgxo40B;
i*

MOrO Ilpopo.rr

Ozsja.reckar
'r'0K4, TOI(OB



Qopiuuponanrar sleKnprauecroft eMKocrlr p-il il pexo.4a B 3itrrr4paroqeM
HanpaBJIeHHtx; pacqef 6aprepnofi euxocrr.r; Ber[rrHHa avooysrzounoii ,enarcocrH.

12. Eunolrpnax v yHr{rroJrfipuar oJreMeHrualr 6aza quQpontx
olrrogJleKTpouHbrx cpeAcrB ; [accuBHa.rr 14 aKTr,rBHar gJreMeHTHa s 6aza: x,{crorrH

usryreuuffi.

13, Crpyrrypa u KoHcrpyKrlr'.f, cBeror,r3ryqarcqux lr na3epHbrx ,Ir,n

yor,rJreHr{e B Ar,roAax c rerepo[epexoAoM. Jlaaepurre Ar,roAbr c Anofinrnr
KrlaHToBo-pa3MepHble ntt3epHble .{proAbl.

14. Yponurl rpoeKrlrpoBaHvrfl. r.rHrefpirJrbHbrx ycrpoficrn
cxeMorexHuuecxzfi, crrcreMorexnzqecrufi, gJleKTprruecrzft, sraszveoxr,rfi,
rllorpaMMHuft. CreueHb I{HTerpaIIuIE (saxoH Mypa) rr r}rrrbr JrorrrKr.r qudponr,x rra

15. Bv4rr rexHoJroil{trecKr,rx [poqeccoB r{3roroBJreHv.fl, vrsTel[vtii uo
MeroAaM BbrrroJrHeHn{g; pa6o'ree Mecro; Ilpor.r3BoAornennrrft yqacroK; rlex;
ouepaIII4I,I:, rlepexoAbl, o6opy4onau[e u ocHacrra. 'fiauonbre rexHo.[orr4qeclcve

16. Texnrrec*oe HopMrzpoBaHr{e - ocHoBHoe u BcrroMorareJrbnoe npeM.'{;
3axpelneHux onepat,rift; BIa4u [po]r3BoAcrBa - elivHuuurrfi, cepr,rfinrrfi, u

17. BuArt ooHoBHbIx rr tsclroMorareJrbHhlx rexHoJlonrqecKr{x
Te)xHoJIOrUqecKofo ilpoqecca - Map[pyrHble, olepalluoHHbre, scKr,rgon. Mo
KaqecTB oN[ rrp oAyKrIr4 Ir np e ATrplrflTprfl .

18. TexuonolraqecKr,re upoqeccbr rrreNcoe4r.rnennfi
odrenaurrft I{ rrJrocKoclnroft uourax; TexHoJrorur [eqarnoro

KOJIV qECTBEHHbIE

n tpe6onaullft.

- KCIMMYTAIIPIOHH

MOHTAXa; rl

OIITV qECKTI E TII.IHIdVI. CB.fl3II,

19. Jlyrenue MeroAbr (fopnaoo6pasoBaHvrfl, 4eraleft n yil
o6pa6orr<u. JlasepHnre rexuoJrorlru.

CatrocroqreflbHas pa6ora cryAeHTa:
L MuxpoeleKTpoHHbre rexHoJrofr4r4 B onro3neKTpoHr4Ke; rplrrrrbr

MITKpOCXeM B eALIHOM KOHCTpyKTT.TBHO-TeXHOJrOrr4qecKoM r4cfroflHeHrrr{; cepn
[onylpoBoAHr{KoB as, [JIeHoqHar, ru6puauax rI cMelrraHHas rexHoJloruu

2" Kopnycur,re z 6ecropnycHbre Mr{KpocxeMbr Ha yHr4rroJrflpHr,rx rpaH3
n KMoII-norHKa; Mr{Kpocxel{br Ha 6zuonxpurrx rpaH3ncropax - pr.ll, A'IJI,
3CJI,I4VTJI"

3. llporpeca Mr{KpooJreKTpoHHbx npoqeccoB rrpo}r3BollorBir
KoHTpoJrr{fryeMbrx puuMepoB TorroJroruu or 8 uxrr,r.qo l0 nnr.

4. TonronnenoqHble 14 ToJlcrorrJreHoqHbre fpynrroBbre krHTerpanbrr
Texuonorprr r.r3roroB,rreHlrr Jrr4HeeK Lr Marplrrl Jra3epHbrx .qt4oAoB.

5. O6ecne.re'r.Ie KarrecrBa IEsAerr,rft v gKoHoMl4,{Hocrkr

IIPTOII3BOACTBa.

6. Texnouor.raqHocrb KoncrpyKTopcKr4x peureuufi
onTogJIeKTlpOHr4Kt4; SKOHOMtr{qeCKr,Ie, KaqecTBeHHbre Lr

KoucrpyKTlrBHoro cotBeprrreHcrBa - crrcreMbr rcoeOONrIraeHToB

[OKa3aTeJIL'IeXHOJIOilaIIHOCTLI KOHCTpyKIIHI,I.

7. Orpa6orx4 KoHcrpyKIIIu4 Lrcretfirs. rra rexuoJroruqHoc-rr,; MeroA
orleHoK.

KAK OBOI'

np04oArIlrIeM

auqhoronnx

" 
ttpti"ru"nt

or,f"r.ono.

uonduecrcr,rfi,

onort{.recrczfi,

Kporc{OM.

KapTsr

BJIEI{V{

ocHPBarlr4

BOnpKOHH

IIIe-ql4cTotsoz

IITefqanbHbrx

Mr,rKpocxeM;

I{IZ-Et.

lpilK - MOII
.ri, tirrr,

yueu!urenze

rexHPnoqtar.

HHOTO

sKcrrfprHbrx



7. YTIEBHO.METON}IIIECKOEI4 IIHOOPMAU}IOHITOE
OEECIIETTEHTIE,IUCUUIJITIHbI.
Ocuonuas Jrr{Teparypa:

1. (Dponorr, B.A. SnerrpoHHa.fl TexHr.rKa: yre6uur: s 2 ,t. [Oner:rpori
A. @ponon. __ q. l: SnexrporrHbre upu6opn n ycrpofictBa. - M.: vMJ( )KAT,

2. Marepza.noBeAelr[e u rexHoJrorlru gJreKTpo]r{r4KH:

[Snexrporruufi pecypc] / B. 14. Kanycnan, A. c. curoe. - M.: HZI{ I4HopA-M,
3. MeTaMixTepr{nJrbr r.r cTpyKrypHo opraHr8oBaHHbre cpeAbr Aflf,

cB9-rexrmKrr lr uano$oronmu [3nerrpounnft pecypc] I A. Io. A
Honocra6upcr: Ca6upcKoe orAeJrenue PAH, 2013.- 368 c.

,{ouonHr,rr:eJrbnair lz:rbparypa :

I " /]anrr4on, B. H. @zguqecrre ocHoBbr onrooJreKTpoHr.rKr4: yr
[3nex:rponnrrft pecypc] / B. H" ,{anrrgoe. - 

ToMcr: Toucrnfi rocy4apcrBenr{
cr.rcreM ynpaBJreHlr s. 4 paAuos,rreKrpoHr4Ku, 201 0. __ I 3 g c.

2. I{yxanoq, B. H. Bonoxonno-orrr{qecKa;r rexHr.rKa [!)nexrporrnrul
Llyxanon, M. -fl. -flronprer. - M.: Zn$pa-ZuxeHepus.. - 2011" - 640 c"

3,, onrraqeorue Mr4Kpope3oHaropbr c rzraurcroft 4o6poruocrrro
pecypcl /M. JI. fopo4eqxvrft - M.: OI43MATJIWT.20ll. - 416 c.

MATEPI4AJNbHO.TEXHI,IIIECKOE OBECTIEqEHI,IE AT4CIIUT.N
Jlerqraounbre ayArzropr4r.r, ocrrarrlenurre nacreuuofi rpv seuruofi Aocxofi

naaprepa), gKpaHoM 4rlx npoerqvoHHbrx cpeAcrB, [poeKTopona u noyr6yrou"
Jla6oparopran ra(fe4pu (107-3, 107a)n <Hayvno o6pasonarenbEroro ue

LI orITosneKTpoHLrKD) BnfV n r. Pa4yNnsrft, ouraq€unrre coBpeMeHHr,nn 06o
rrpoBeAeHrrff rrpaKTr.rrrecKr{x vr ta6oparopHbx sansruir. IIo r.r3r{eHvro vr

TexHoJrof[qecKux [poqeccoB rE onepaqzft .

8.

l/B.
15. 532 c.

0r4. 427 c"

P[KI{,

TIHbIIZ

,,*lron,nnu

I4eM Ant
$asoprrx

lu



HArrpaBnerrhn 12.04.,

PeqenseHr

flpororon No

3ane4youtnfi xaQe4pofi

HarrpaBneFrvs 12.04

llpe4ce4ateJrb KoMlrcgr4r,r

PaSo.rar uporpaMMa o4odpena na

llpororon 3aceAaHrrr raQe.{prr l.{b

3ane4yorquii ra$e4pofi

Pa6o.ras nporpaMMa o4odpena Ha

Ilpororor 3ace4anLrfl raQr:4prr j\b

3ane4yrorqufi raQe4pofi

Pa6oqas. upotrpaMMa o4odpeua ua

flporoxor 3aceftaHvr. rcarfegpu J\b

3aBe.qyroqnfi na$e4pof,_

OralIM C.M.
(<DI4O, no.qnucr)

JII4CT TIEPEYTBEP)I(AEHLI,fl
PABOrrErz rporpAMMbr AtrcqurrJrr{Hbr (MOAyJrfl)

yre6urrfi ro.4

roAa

yve6nuft ro4,

foAa

yre6rufi ro4

IOIA

14 ofpc
MA

llO noPa6o'ras rporpaMMzt ALIcqulnllHbr cocraBneHa B coorBercrBlrr{ c rpe6or}aH

IsepAorepEbrq rAI_

Pa6ovyro rporpaMMy cocraBlrJr
(@11O, rro4nucr

flporpauua paccMorpeHavr o4o6pena Ha saceAaHr,rn xa(fe4prr ouflM

Pa6o.ras nporpaMMa paccuorpeua z o4o6peHa Ha saceralnyr yqe6uo-MeroAr4

H

6oru, 4olNnocru, @I4O, no4nrcr)

or1)3fu tI rorLa


