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Ifer'ro ocBoeHl4t ALIquruIrHbr <llpoexlzpoBaHr.re enerirpounrx uo4yrreii ynpanfienur
Jra3epHbrMpr cprcTeMaMr.r) f,Br4eTcr npno6peTenur
suavuit rr rraBbrKoB rcoHcrpyKlltopcKo-TexHoJrorrr
yrrpaBJreHrrx (3MV) pa3nu.rHqro ypoBFrfl cJno)r(H

CpeAcTB yIIpaBneHLIfl na3 epHbIMu clIcTeMaMI{.

ofi rexuzru; Hon4e Marepr,raJrbr nasepnofi Te){Hl4Kr4

oBaHng- JriB epHbrx TexHoJrof r4qecrflr x KoMrrJreKpoB, il
TexHonoruuelcxofl [paKT'r4] r,r.

1 " UEII,I O CBOEHVTfl I.VtClIII,rfIJrI,rHbI

) AIICqrr[JrpIHbr B CTpr/KTypE orrorr B0
,{ucqunluna ( HbIX MO

3. [TJIAHIIPyEN1{brE PE3vJIbTATbrOEyrilEHlrfr rIOAr{CUUl[Jrr4HB

fharurpyeurre pe3ynbrarbr o6yueHur rIo ,4I,ICrIr4rrJrI4He, COQTHeCeIfHbIe c n.fiaHr.rpye]vrbrMr4
JrbraraMr4 ocnoeuzg OIIO

Koa
tf oprr.rupyeurrx
xouruereuqufr

Vporeur,
ocBoeHv_f,

KOMIIETEHIII4II

flnauurpyerraue pe3ynbrarr,r o6yreuu.r no 4tclp4rlnr4He xapaKrepr43yroUue :

r[opvraponaur.rs KoMnereHr]r4fi (nor<a^silrer.nu ocBoeHa-f, ror,anrneHrlrau)

I 2 3
IIK-3 uacmwtr-tbtu 3narr:

. pacuetutre coorHorrreHplg a MDToArakH pacuera lpu
KOHCTpyT{pOBAHr4\4 H3nyr{arcqr4x t)IeMeHTOB rroJrylxpoBOAHr4I(OBbrx

na3epoB H BcrroMoraTeJrbHbrx cncTeM;
Vlrerr:
. orrpeAeJr.arr, na6op ueo6xo4zrurrx rpe6orawuii vt orylauuveHnli up:
r(oHcTpyr{poBaEu[ r.r3Jryqarcqux l)neMeHT'oB rronyrTpoB0AHHKOBbrX

Jra3epoB Ia BcnoMofaTeJlbHbrx cHcTeM;
Bla4err (nanr"rxz):
. onpeAeJlrrr, na6op neo6xo4urrrtx rpe6onaHuit u orytanu.leuzft npr
KOHCTpyr4pOBAHvtv U3ryrrarcrlux sJreMqHToB rroJry[poBoA rrrrKoBbrx
JriBepoB lr BcnoMofaTeJrbHbIX cac'reM;

fIK-5 uacmuqHuu 3sarr:
. ocHoBHble rrpHHrlv nbr rrpoeKTHp oBa4vtl Jra3ep Hbrx TB epAoTeJrb Hbrx
cr{cTeM, B TOM q}rcJre cileqrrQr,rKy npoeKTr4poBaHnfl ol4cT'e;l\4 0 na3epHol

AT4OAHOI{ HaKar{KOr.r;

Vlrerr:
. BrlnoJrHrrt pacuer ocHoBHbrx napaMerpon gJreMeHToB

TBepAoreJIbHr,IX na3epHbrx cr{cret\l c lagepuofi 4rzoguoii uaraurofi ;

BraAerr (uaesrrcu):
. HaBbrKrfr npoeKTr'tpoBar{Hr 3JreM eHTOE TBepAOTeJrbHbrX Jr€I3epHbrx
cucreM c la:epuofr Ar,roAHofi uara.mofi;

nK-7 uqcmuqHblu 3sat:
. nplrHur{nrr QyHrquoHrrpoBaHrzf, elekrpouuux KoMrroHeHToB,
Hollonb3yrorqrrxQ.rr B cr4cTeMax yqpaBreHzH na3epaMn;
. $a:nvecxue rrpr{Hlllrnbr, Jrer(arque B ocHoBe flpoqeccol3,
n p oTeKaroqHx rrpr4 pacnpocTpaH€)Hri t4 JIa3epHOrO u3[].qerrr,ur qepe3

BeqecTBo;
. ocHoBHbIe [pzHrlr{[bl rrpoeKTl{poBaqvfl cr{cTeM TpaHcnopTr4poBKa
n a3 epHof o v3 rryqeHr4fl;
Vuerr:
. rrpoeKTHpoBaTb sJreKTpOHHr,re ItOAy4r4 ynpaBneHHr ra3epHbrMtr
CUCTEMAMI{;



. MOAeJrr4poBaTb npoqeccbr sBo,rrnqr{[d Jxa3epHofo Lt3JIyr{eHHr rrpH e

rcHeparlr4H r,r'rpaHcnoprHpoBKe;
. rrpoeKTr4poBaTb KoHo',rpyKTr,rBubre SIreMeHTbr cr{cTeM
TpaHcnOpTI4poB KIr LI HaBeAeFIufl ,IIa3 epEof o n3 ny qeHvs,;

Bra4err (uanurcu):
. HaB E rKaMr{ pa3paooTKr.r r,r KoH0Tpyr4poBaHrrfl sJreKTporiHbrx Mo4yl gfr ;. crroco6Hocrb cocrauJrrrb rd onepuppBarb MareMarr4qecKr{Ma
MoAeJr.rrMH pacnpocTpaHeHr{s Jrar}epHoFo Id3ryqe]ll/fl;
. HaBbrKr{ [poeKTHpoBKt4 cprcre]\,I Tpa+rc]rroprupoBKH u. HaBeAeHrr_,I

4. OBbEM I4 CTpyKTypA I,LICqHIJII,IHbI
TpyAoerrarocrb Ar{cqunn4Hbr cocraBJurer 4 saqerurx eAr.rrrr{rl l 44qcrcos

CogepxiaHr{e JreKrI[oHHbrx :ansrufi rro Ar{pu,u[JrrrHe
Pas4el 1. Bseleuze. Kriaccn(fr{Karlr{r 3My
Teua 1 Crpyrrypa u nafuavenr4e oneKrpoHHblx cpe,AcrB.
Cogepxaur4e reMr,r. T4uonar crpyKlypa cpeAcrB SoroHr.r6z z

cocTaBHbre qacTr,r SJreKTpoHHbrf( cpe.4cTB
Paa4el 2" 3ramt Nlrsuefruoro rlr4Kna n $axropu, orperenrrcnlIte
Tenra 1 3ralrr Nra:HeHrlorro qr.rKJra sneKTpoHHbrx cpeAcrB
Co4epxaHrre reMbr:

o[TpoHr{Krr. floxolerrkrtr. u

rrpoeKTrrpoBaHrre 3MY

flyr flHfl. sJIeKTpoHHbx cpeAcrB, ocndnononaralourr4x napaMerpoB rz

xapaKrepl4 ;r.re (paxlopbl piBBLIrI,Ifl KoHctpy6rizil, MeroAbr KoHcrpyr4poBaHrrr,
llprasnaxu KOHOTpyKIILII4 sJreKTpoHHbrx cpeAcrn. Ypbnnu BXoAMMocrra KoHcrpyKur{u,

.Il!
n/
n

Pa:4en (renra)
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o

o

Bu4lr yue6Hoii gra6orrr,
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uHTepaK'rr,IBH
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(DynrcquoHanrHo-ysnonofi, riacxa4uo-ygrosoft
3neKrpoHHbx cpelcrs. Pom 14 3a1a.rtr4 KoHcrpyK
ycrpoficrn"

Pa:lel 3. KounouosKa 3MV
Terraa I Korvrnouon(a gJreKTpoHHbnx

KOMTTO HOBKr{ r4 Kpr4Tepr4 r4 onTlrManbHo cTr4.

Co4epNauue reMbr.
I'Icxo4nrre AaHHbIe flpoqecca KoHcrpyr{poBaHr.rfl orrreKTpoHHbx cpercrB" fxevra

3JIeKTpI'IqeoKat rIpI4HIII4rILIaJil;Hafl, Qyurqaonamnax Lr crpyKTypHar. Cooruoureuue nolrrruft
rIpoeKTI,IpoBaHrre 14 KoHcrpyr{f,osaHr.re oneK,r-poHHbrx cpeAcrB, 3a4dvu, rleJrr4 r4 Te)Gr.rqecKoe :al4aHue
H a rrpo eKTrzpoB aHr{e. Cp e4crn a np o eKTx4po BaH:afl,.

P a3Aer 4. O 6urrae rco ncipyru4BHbre r4 oKcrrnyararlr4 oHnrre rpe6on aHrax
Teua 1 TexnouorraqHocrb KoHcrpyrflIt4r{ 3neKTpoHHr,rx cfe4crn, ocHoBr{Ere rpe6onahzx rc

npoeKTr{poBaHr4ro

ColepNanr{e reMbr.

Tp0HHBTX Cp9AOTB Lr sneKTpoMarH[4r.Harr
Hus., Kovnayu4tcarlrloHubre ocrloBaHr,Ir B BrrA€)

H TIJIaT IIO TeXHOJIOtttI4 I43TOTOBJIeIIUq,

_ , xqzft no ftnaccaM To\rHocTr4 rr nlroTrrocrr4,
MHorocloitHbre rreqarHbre rrJrarbr

PasAen 5. llpoexrrapoBq.nue 3My c [errarHbrM MoHTax:oM
Telta 1 ocnosHrre r6ie6onauu.f, K npoerTkrpoBaHr4rc [eHarHoro MoHTIN:a, oco6en],*o"t"

TpaccupoBKl4 vI pacqera s{eueH:ron fleqarHoro MoHTaxa, opHoBHbre cnooo(5u oxlaxlenaq
gneKTpoHHbx cpeAcTB

Co4epxaHr.re reMbr.
Ocuonnrre rpe6onauzf K ycraHoBKe )yHKur{oHansnol.i

3neKrpoHr.rrrz (Y@3) na neva.i,nrre uaru. Oco ,qarnofi nnhr", "c6opovnrx .reprexefi 3My Ha rreqarHblx rr vueBbre ilalerrr4
3JreKTpoHHbx cpeAcrB. OcHonfrrre rpe6onauux rc rtilnucertr4 ilrKaJr
Ha JrrrrleBr,rx rraHeJr.flx. Ocfronurre cnoclo6rr )eAcrB. 3dr<orur
oxJraxAeHrr.f, Lr nnaccr.r$uxfLquu re[JroorBoA
oxJraxAeHr.rr sJreKTpoHHbx Qpe4crn. 3nervresrrr
npoeKTr,rpoBaur4s.. Tenrosrre rpy6rn. Odrque
Oco6eHnocrr4 npoeKTuponanfirx ecrecrseunoft
KOMIOHOBOK cTOeK yrrpaBneHr4j;r 

"

Pas4er 6. flpoexruponalue oJreMer{roB Hecyrlrdx roncrpyrcqzii
Terraa 1 flp o ercrupo B aH4 13 3 JreMeHroB r{ecytuux r<oucrp1,r<qufi
Co4epxaur{e reMbr.
Bneurnue MexaHllqecxI]r; nosleficrBvrs, na 3MY: nu6paryuu v ytrap*.IrIx xaparrep"ct.h,<" ,

Blrr4flHue Ha SJIeMeHTbI KoHcTpyKIIt4Ir I4 KoMnoHenur. KoHrlrpy(ropcxue cnoc,oeirr yrvreHuleurs
ynpyroft u llJlacrllqecxoft ap$opuauala sJreMeHror]. llpoerr4poBaHr4e nra6trloupounrrx hqeel:
gJIeKTpoHH[,rx cpeAcrB, K roAbr yBertF{eHfi, }KecrKocrr4 v yMeHblrerru_sgJIeKTpoHH[,rx cpeAcrB, K roAbr yBertF{eHfi, }KecrKocrr4 v }'ttaeHbrrr,erru_s
aMnnl{ryA xole6auvfi npu v3or1{uu.s (auopar,rsaqrax) elex:rpoHHbrx cpeficrn.
ocHosHrre xapaKTepvcrkrKr4 npr4Hrlr4nbr rax 4efic:rnux.

Pasrer 7 . 3a:l!;uta KoHg'rpyKueru 3MY: TerrJroBar, nrrneBnaro- u nra6po:r trrr\ara;3arrdr41ra 01
3MI4

Terr,ra 1 Sremponaaruurfiar c oBMec'rr{Mo crb gneKTp oHH brx cpeAcrB
Co4epNarure reMbr.
I'lcro'rHlaru u npzerranr{Kl4 rloMex, BrrAbr napa3r4TFrbx ce.a3eft u HatsoAox. Oxpanupoilaruae

sneKTpuqecKoro pI MafHvrHofo nonefi. 3lexrpurrecKr4e pr t\dafHl,rlrrlre gKpaHr,r. 3rpanzpoqalue
npoBoAoB v xa6elefi eler'{poHHnx cpe,qcrB. Oco6ennocrra KoHcrpyt4p oBaHr.tl-. Lr MoE(r.axa
rloMexoHecYUzx 14 r{yBcrBurd.usHrx K rlol4exe 3neKTpr4trect:r4x uerrefi. lleperpec,rHrre noue}xu n
3neMeHTax SneKTpuqecKofo MorlTax(a. Bu4rr rloMex v naplivrrHsrx cBr3eil, racxa;rentre cur1arra,
rpe6onanzx lc lrr4HuflM c4xsra. Enrxocursre cBr3r4 oneMeHToB fleqarn:oro MoHTaxa.
BsaauouH4yKTI4BHbIe, I4HAyKTraBHbIe H KoFTAyKTI{BHbre napa3r,rrHbre cBfl3r,r gJreN4rerJTrf,B reqarHoro



MoHrar(a" Ocuonnue rpe6onirnur K rrpoeKlr{poB
Pasuonu4uocru roncrpynqpirE Lr oco6enHocrrn r4crloJrHe u 3a3eMfleHnrr.
Bos4eftcrnue arruoc0epHbrx rccaAKoB r,r )crr{ Ha gJre o6que rbro,4r,,
Bnaro3arrlr4Tbr. feplrerusa.ttux SJreK x cpencl re pa3,r,qMHbrx
yTIJIoTHI,ITeJIrHrIX coe4IaHenfrii. Oco6ennocrz repMerr.r3z [ollBr4x(HbrMr4 14

BpaI{aeMbIMI'I SJIeMeHrarr,tH yripanreHl4-s. 3leuenru sneKTpr{r rr.fl Hepa3T,eMHofo
rr pa3T,eMHOf O BHeruHef O 3Jrer(Tpr,rqecKoro M oHTax(a

Pa:4en 8. llpoexrupo[auue 3My c yrreroM rpe6onauuft eprououLrKu u rexHr4qqororo
I.usafiua

Co4epNaHLIe reMbl. O0nosuHe rpe6onanur KoMloHonnra. PasHOBrlAHoorL.r KoHcrpyKTIr4r4 x4

oco6ennocrr4 t4 cIIoJrH e:grug..

C oqep)4aHrr e [p a KTr,rqec Krrx g ausrv fi rro Ar.r cqu[Jrr{H e
Pa:Aen 4. O6rque xoHcf'pyxulBHble I{ sKcnnyararlproHnibre rpedoBaHrzs
Terrta I TexHolorurlHgcrb KoHcrpyKrlrrrr gneKTpoHHr[X cpeAcrB, ocfroBr{bre

IIpoeKTr.rpoBaHr,rro

Co4epxanhe reMbr.
Aua-rus Ha rexnoJlorufiuocrr KoHclpyKrlzr4 gneKTpoHHbDf cpeAcrB rz sJreK'rpoMarr{r4Trryxl

coBMecrvMocrn (uo Bap[aHTaf'r). llpopaSorKa pelreHuit iltts nnar pa3nr{qarorlrlxcJ{ rro rexHo;[orr4ur
r.r3foToBJIeIt.US, KOHCTpyKIIIII4 I,I I{a3HaIIeHI,IIO.

PagAer 5. flpoerrvrpoB4r-rr4e 3My c reqarHbrM MoHraNioM
Tenaa I ocHoeHrre r;ie6onaHllfl K npoeKTrlpoBaHr4ru rreua:rrroro MoHTaxa, oco6enjnocru

TpaccupoBKl,r 14 pacqera gIeMeHTOB rer{arHoro MoHTaXa. OCHOBHbTe
sJreKTpOHHbrx cpeAcTB

Co4epNaHHe reMlr.
O$oprr,rnerue qeprexa ileuaruofi nJrarbr rz c6opouurrx

flo4roronrca AoKyMeHTar\uv v npopa6orxa Arrfl nynbrorl
sneKrpoHHr;x cpeAcTB.

Par4en 6 " llpoer<rzpon{nze oneMeHroB Hecyrqrx xoHcrpyxrilril
Terrra 1 flpoerruponanfie oJreMenroB Hecyqux roncrplzrcqufi
Co4epNaur.re reMbr.
AHarus KoHcrpyKTopcrir.rx cnoco6on yMeHbrreHraa yrrpyrdir u ntaernqecxofi 4eQoprr4aqnu

gJreMeHToB (no napuanrau).
Pas4el 7. 3at

OMI,I 
trII'Ira KoHtrpyKIIt4LI 3MV: reIIJIoBaq, rbr:reBrAro- u nu6posilrlrrra; saulz(r.a or

Terr,rsr 1 3lenrpolrarHz quar coBMecrr4Mocrb oJreKTpoHn brx cpe,4crB
Co4epNaHr{e reMbr.
Pa:pa6oma KoHcrpyKulv u BI4AoB MoHTaxa rroMexoHecyrlrrx t4 rrync'rBrrreJrbFrbrx

3JreKTpr4 qeclcux qeneft (no napprariranr).
PagAen 8, llpoercrupo$anrze 3My c yqeroM rpe6onanrafi sprouorrauKrr )vr

4uzaftna
Co4epNaHIte reMbl. JPaspa6orxa KoHcrpyKrlrrra pa3MelrleHkrr 6rox6n

yrrp aBneHr{q rexHororrrqecKr.rx na3 epHbrx cr4 oreM (no n apraalrr:arvr).

Co4epx{uue la6op aropHbrx s ausruft [o Al{cqurJrr.r He
Pa:Aen 6. flpoexrupon airr.re oJreMeHro B Hecyqu x r<oucrpyr<rlv ii

I SJTeMeHTOB Heoyqux xoncrpy,rqz{

nx cnoco6oB yMeHbrrreHr{fl ynpyrofr u
3JreMeHToB (no eapzaurana).

Pa:4el 7. 3auura KoHg,rpyKrlr,ru 3MY: TerrJroBa.r, rrbrJreBJraro-
3M14

cnoco(5u oxlaxfieHura

ueprexefi 3I\4y Ha rr,er{arr{brx u.na:rax.
ylpaBneHr.rs v. JrrdrleBbrx naneleiz

rpe6onairur r

K nlMexe

TexHr4qepKofc)

3neKTpolxH0fc)

rJracrr{qecKofi 4eS oprv \e\vv

u nz6posur[(r4Ta; 3arru4[a or'

Tevr a 1 3lerrponrarur.rrf ral coBM ecrlrMo crb grreKTpoHHbrx cpeAcrB
Co4epxaHrde reMbr.
AHaJIas BI4AoB uepexpe$rHbrx rloMex n gJreMeHTax greKTpr{qecKoro MoHTDKa. Bn.4rr rorio"* ,

rIapa3I4THbD< cu3efi, zclcaxende cvr:aara, rpe6onaHrat K rr.rHt4sM cdqsn. (uo napuau'ranr).



PasAer 8. llpoerrupcJnauue 3My c yqeroM
Ausafina

I

rpeSonaudft epronotrr4Kt;t u

ColepNauue TeMbL Pa^:pa6orna KoircrpyKrlr.rr4 pa3MernteHr4fl 6rorcog
ynpaB JreHr4fl TeXHO JrOrUqeCKr4D( na3 epHbx cr{creM (uo naprEaurarra).

OEPA3OBATEJIbI{bIE TE XHO"ITOTZU
B nperroAaBaHr.rr4 4n{qznnuurr SlbpgffgpqEggrg_

JIa3epHbrMl,r ct4cTeMaMrr) uqu u$nomsytorcx pasHoo6pa:urre o6pps,ss4lsJnbHbre rexHoJrorlr
TpaAI,IIII4oI{HbIe, TaK u c npzvtdneulreM aK'rr,rBHbrx r,r }rrrTepaKTlnBHbrx MeToAoB o6y,reHux.

Axrnnnsre 14 r4HTepaKT,inlHrre MeroALr o6yueunx:
I,Iumeparcrnuauea neKqun (pasdenw lW 2_g);
fpynnoe an ducllyccun (pasd enu lW4 -7 ) ;
II puu e u e u u e uiilum aqu o H H brx, nt o d e n e il (p as d e nw JVb 6 _ g 

) ;

Pas6op rcourcpehtuwx npuwepo :umyaquit (meua Ne3_S).llpu ilpoBe.4eHr4r.r' -1,"*q"o;rn"r* v{eH_soTo.q rpa4zqraonHufi rrcl4xo4,,
3aKJrrolrarctuuitcs s nocneAondpfeJrbHoM r{crlkr[rJrr,rH6l r.{ B Ir3 Jr o)KeHr,rr4 r eK'fopo^{
coAepxaHl4x yve6uoro Marep4ana reKy c olpeAeneHrz.f, TeMbr neKupru 14 [naHa.
neKuI4oHHoI'o 3aHtrt4s, a ral!;)Ke c QopnrylrapoBKl{ IIen[ neKrltrlr 14 [eper]Hr pzrccMarpgBuqe1,rbrx
BonpocoB (sa4au).

3asxtus flpaKTzr{ecro# HanpaBJleuHocrr.r npoBorrroiff B rnH,repaxrusirofi r$opue c rie6x,
pa3Bl'Irl{f, y cryAeHron npo(fe{cIloHaJlblrbrx KoMnererrqaft III(-3, IIIK-5, .tIK-7. g *orc JreKur4oHHo-

r4s, noryrrer{Hbre B pe3yJrbuare caMocro.qre;il,trofi
pa6oru.

Ha npaKTr{qecKr.rx 34t{f,Tr4fl( rrponoArlTcf, AeranbHoe usyrreHrre oc}roBorroJrarar0qhx:
e'toAoB 3M)r B qocraBe cr,y.qenrtecrux pa(ouzx.
erorBar.r uopuarunHo_TexHrrqecKrrK AoKyMenrpn, a.

cdo6uren
Sopue Hayr{Horo AoKJraAa o AeMoHcrparll,re
KOJTJTeKTT4BHOfO 3aKJrroqeHl4f IrO IZ3JTOXeHHOMy M
HaxoA{TC.s B rroJrHoM cooTBq'rcTBuvr c HarrpaB
reuarurofi JreKrlr{oHHofo MaTepr.rilra.
ra6oparopHoro rpaKrvKyMa u trepevHe

e 3ac:eranui,r. c perr.rcrparlu<tft nonppcoa,
J qro f,BJtrsercs o!,HvM u:l rreo6xofltnlr,x
)Fr TeKyrlefo pe,ffrzrir_r<oHTponf, ycrreBaeMocru. FIpu

[poBeAeHI4kI JIeKr{Il oHHo-npaKTl4r{ecKr4x sansruit lpr4Me]Fr.rrrorc.rr unsopuaqr,,lrrrio-
KoMMyHIrKarILloHHbre z lrylrrfn'teAaa rexHonofnv A.rrr MoHaropl.tra rer<y{eii ycrxeBaeMo"l.r rn
KoHTponfl sHaHHft cry4enrof ,, a TaKlKe oro6
IeMoHcTpaIIaoHHbIX BLIAeopon4KoB nocpencTBoM

6. OrIEHOrrHbrE CPEECTBA nJrrr TE
IIPOME)ITYT OI{HOrZ ATTN C

AII C III4TIJITITTbI I4 YIIE B H O -ME T OAI,III E CI{ O E OB E C TIE TI E}IPT E
cAMocTofl TEJTbHOfr pAEOThr CIyAEHTOB

Terynlufi KoHTpoJrb ycienaeuocru :

Boupocrr Pefirunr-xoHrlponr J\b I :

1 . Crpyxrypa Lr Ha3Harreude e.ner<rpoHHbrx cpeAcrB.
Z.Tvll:rosas crpyKTypa cpellcrB Sorouzxz r{ orrpoHt4Kr{.
2,1 lorolesvs. vt cocrasHrrb .{acrz gneKTpoHrrbrx cpeAcrB.



3.3rantr xrr3HeHHoro qt cpeAcTB.
4.Oupe4enflrorur4e Sarr'1 rpyxquft, MoroAr-T KoHcrpyr.lpoBaErr.rrr.
5.YponHn sxoruaMocru t<

6. Oyuxquouallno-fslonoft, KacKaAHO-ySrOSOii 4 cxeMrro-y3lonoil
KoHcrpyr,rpoBaHvr gneKTpoHHix cpelcrn.

T. KounouoBKa sJreKTporN urx cpe,4crB, onpeAen"fl rorque S axrppu.
8 . Me'ro4rr KoMrroHoBKr,r Ir KpHTepHr.r orrrr.rMaJrbHocrrr.
9.llcxo4Hue AaHHbre npbqecca KoHcrpyr{poBarrrrs oJreKrpogrflbx cpeAcrB.
10.3aAaqu, ueJrrr r{ TexH al;,ue HalpoeKTr.rpoBalLrp.
1 1 "Cpe4crna npoeKrr.ipo
Boupocu Peftrranr-rco
1. OcHosHrre rpe6onarims x ycraHoBKe paAr4ooneMearoB rz ycrpoficrn ([yHxqraona.irruofi

onerrpoHr4rcu (VO3) Ha reqarlHbre rrJrarbr.
2. Oco6enHocrr,r o0opnl.neuru{ qeprer{a leqaruofi rrJra.rbr u c6opo.rubrx r{eprexeft 3lr,[V na

IICIIATHbIX IIJIATAX.

3. flynrrnr ylpaBJreHn4 vI. ocnoeHsre rpeSonauax KoMrrorroBKr,x K Jrr{rreBbrM rraHe.rrsnq
3JreKTpOHHbrx cpeAcTB.

4. cuoco6br HaHeceH:zs, Hanrrr4cefi u ruran Ha nr{rleBbrx [aHeJIrx.
5. OcuosHrre cnoco6u cixnaNaeHr{s gJreKrpoHHbrx cper crB.
6. 3 aronrr oxJraxAeHr.r x lt xrraccu$ ur<aquu rerrno orEroAoB.
7. SnerraenTbl JIoKaJIbno{o oxnaN relzs. u oco6e.snocrr4 r,rx lrpoeKTr4poBaHrrq.
Bonpocrr Peftrunr-rcoubpo.rrn Nb3 :

L Enerruve
cnoco6u yMeHbrrreH#Trr."Uffi""":=J'#';""3^:e;Yil;lff#Jffiv'4apbl' 

Koncrpvxrofcrcrr':

2. llpoer<rupoBa*vle, rioncrpyr<rllBHble Mero,ubr yBe.[r4qelrr4fl NrecrKoc,nn vr \MeHbftreHrrrr
aMnnrrry.q xone6anzft upu nvr6firaquxx.

3. Bz6pousonxqul (a{loprusallnr) sJleKrporrHbrx cpeAcrB. ouroeHrre xapaKrepr{orrrKlr
Br4 opor43 onr{Top oB r.r [pr,rHrlr{[4r ax 4efi crnux.

4. 3lerrpouarHr4THaq $onuecrauocr.b 3JreKTpoHHbrx opeAcEB.
5. L'lcro'{HI'IrH u npue{uuKl{ rloMex, Br,rAbr napinr.rrHbl< cnxgeia r{ HaBoAoK.
6' 3xpauuponanlae gldrcTpnrlecKoro rz MarHrdrHolo rronefi. OrexrDn.recxr4e

sKpaHbr.

7. 3npauzponaHrre [po]loAoB rr xa6e.rreft sneKTpoHHbrx cpe4crB"
8. flepercpecrr"ta rord*a B gJreMe'Tax 3neKTpr.rqecKor.o MoHr,DKa.
9. Bz4u noMex vnapa4vr:r'rrx cnx:eft, r4cKaxeHr.re cur nlr4flMcB-f,3r.r.
10. OcHoeHr,re rpe6onarinx K rrpoeKTr.rp rHr.rro rreqarH HaJrbHbrx ueneft,

Pasuonz4H.crr4 KoHcrpy*qar{ h oco6euuocrpr r-rorHeHr,r.s urp HL,E.
I 1. BosaeftcrBrre arM ocrrz r{a onPK,rpoHHhre cpe,qorr}a.
12. O6trye MeroAbr B 3JreKTpoHHbrx cpeAcrB"
13, llpoercrrrpoBaHrre ynJrorHr.rreJrbHbrK coe4unenuft.J uJru r tlr1.[ sJr.brlblK uutrAIlH.cH_!111.
14" ooo6eHHocrl{ reprra(rasalllalr KoprlycoB c rroABrr)rubrMvr Lr BpallaeMf,rMr.r gren{eplTaMz

yIIpaBneHns.

eHToB ocHoBbrBaercr Ha orle)HlKe cne/lyFlrn[4x

loArororlKa 0T.reroB. 3aulura pesynt:iar:oe

aMocrosrerssofi pa6orrr. flo4ror:onra peQelrara,
(JraAoM Ha CeKTII4OHHOM 3ACel\A.HI/lkr vr zai\ura

pe3ynbTaToB BbIIIo JIH 9HHO ro I,IC OI9AOB aHr.U{.

3. V.racue n o6cyx4en4a pe(feparoB r,r AoKrraAoB
xoAe rrpaKTr4 lrecKux sanflTuft,

Teuu pefteparon

yqallluxcfl Ha ceKrlr4oHEtblx 3aceAaHr,rrD( B

l) Polr u 3arartu xoHcrfryxropa npn ilpoeKrr..rpoBaHarvr sseqK, cy66loxon,

Mlrorrt

14 MAN'HIITIIbIC

6JroKon, c:rciex z
urrcalp oe yrpaB JreHr4r.



2) @ynxquoHanbHo-ygrtreoft, KacKaAr{o-ysrosofi rz cxervrHo-ysroeoft Mero"qbr
3My.

3) sKcnnyarauua. Croftxocm 3MY
}{tECTKI4X

4) eJrrrorque KoMrroHonKy; Kpr4Tepur4
KOMIIOHOBKI4.

5) Cxenrrr oneKrpr4qecrryr npznqvrnr4aJrbHa4 (fynr<quou urbH?fl r.i crpyxrypHa,{ 3My.
6) O6rque rexHl4qecKIae irpe6onaHllrl K KolrcrpyKrlran 3tr4) creqriurbHoro HiuiHeFre1Lrq.6) O6rque rexHr4qecKrae irpe6onaHr.rrr K KolrcrpyKrlran Otrd) c
7) lle'raruble I{ LlHTerpflnsurre rIJIarbI. Pasuonz4nocrr{ rrJrar rro rexHonolr4r4 l.r3foroB{eHprq,

KO H CTpyKu wu Lr Ha3HarleHl,rrc.

8) ocuonurre rpe6onafivs K rleqarlroMy MoHTalKy, Tpaqcr4poBKe lr pacrrery gle4eHror|
lerlaTHofo MoHTaxa.

9) Oco6enHocrz o$opMleHrlr qeprex<a neqarnoft nJrarr,r.
10) Ocrroenrre rpe6onirHnr K ycraHoBKe KoMrroHeHToB r.r 3JreMelrroB (:yuxqraonahrnofiLv ) \-/vfr(Jnrrbrs rpsuurrrltrrrlx It yuraniuBKtr KoM[oHeItToB I,I 3JIeMe[ITOB q]yHKUI{OFIa,[bHoI4

3JIeKTpOHI'IKI4 Ha nerlarHblx ri:rarax. Oco6eunocru o$oprr,rnreHr,rr cboporrHbrx qeprre]Kefi .n.rQex na
TIEqATHbIX IIJIATAX.

11) Bloxu u xqeirxu Mr4KpooneKrpouuoft aruaparypbr. pasnonz4uocrra KoHcrpyruinii u
oco6ensocrlr KoHcrpyraponandx.

12) Cucrenrbl oxnaxAerlus 3MV. Oco6eusocrr.r npoeKrr4poBaHr4s 3MY o ecrecrBenhoff m
nplzHy.4u relrnofi neurznqqzeli.

13).llnoexraooBaHlre B

pi. Teunonrre rpySxra.
l3) .[IpoexrupoBaHl4e nu6porpouHr,x -f,rreeK 3My" Mbroau yBeJrr4qeHr4rr xeclKocrr.]

r qlrtl nrlnr rnr t "r^ -^6 ottrt+'. -^-- ---A- ^---- -- -KOHcrpyKrIur4 14 c}Jn)r.euzx aui;ru'ryAbr xoneSanrafi upz nvr6paqurx u y/lapax.
l4) Bu6polrsorrflr\prt (aniopursallux) 3MY. Ocnonnrre xapzixrepucruKLr nr,r6pgusorirrropoB 14

rlpr.rHrlrdrrbr nx 4efi crnur.
15) 3xpanupoBaHl4e endm'rpuuecxofo rr MarHr{rHoro uorefi. Koucrpyrcrlr4u 3[eKrpr4qec5r.rx 14

Ma|HI{THbIX SKpaHOB.

16) Bra4rr rloMex u napapzrurx cssgeft B rrponoAHr4Ka)i,, rrc4ax(eHr4e cr.rfHarrcrB, rpe6onaprura x
JII4HI,I'M CB.fl3I,I.

17) BsannroIrHAyKTI,IBurle, un4yl(Tr{B1r6re rr KoHAyKTrtBHbrg napasr,r,rHbre cBs3r4 oleMeHTorl
IIEqATHOTO MOHTAXA"

1 8) O6rque MeloAbr nlaNosarrurrr. f epuerv3arJzs, 3My,
llpouexyroqHa-s arrecr$uIa-r npoxoAl4T n Sopue 3K3aM:eHa. Bonpocrr gK3aMeHa oxBarb{r}zrrctf

BcIo reMarl'{Ky, paccMorpeuHylo B xoAe [poBeleHr{.r{ JreKrlrlorrHbrxi npaKTr,rqecKr4)( u la6oparcfpnrrx
zaustttil B TeqeHr4e ceMecrpa.

Bonpocrr K 3arrery c oq[urcofi :

I ' Crpyrrypa a Ha3Haveftue srexrpoHHbrx cpeAcrB. Trauona4 crpyxrypa cpe.4crB (poroniarz u
orrTpoHLIKI4.

2. flor<olenvrfl Lr cocrannf,re uacru 3JreKTpoHHbrx cpellcrB.
3. 3ralu xrr3HeHHofo qrlKJra 3neKTpoFrHbx cpeAcrB.
4' llytu coBepllreHcrnoiranur oJrexTpoHHbrx cpeAcrB, ocHgBorronararcqflx rrapaMerpori r4

xapaKrepl{c'rzx. OupeAerslolrl1e Sarroprr pa3Br,rrrrr KoHcrpyrflIzft, uero4rr KoHctpyr4po"unr"l
5' llpu:Haru cucrelanQcru KoHcrpyKrlrlr.r sneKTpoHrrbrx cpeAcr Vpouru nxografiocru

KOHcTpyKrIr{I,I.

uo-ysnonoft v cxeMHo-y3lclnofi ue1:ro4u
v 3a4aw KoucppyKropa npr4 rrpoeKTktpor\ar:ruu

eAenrrculrze SaSroprr. Mero4sr rounouo{rcu u

8. L'Ioxo4nrre AaHHbIo npoqecca KoHcrpyr4poBaHru oJreKTpoHHbrx clleAcrB. Cjxenaa
gneKTp[qecKas nprdHrluunalrHlu, $ynxquonaJrb]r€ r4 crpyKT)/pHaq.

9. Coornourenue uoux{.nfi upoexrupoBaHze r,r KoHctpyvoonaHze oneKTpoHHbrx cpeFcrB.
3a4aur,r, qenr4 rz rexHr4qecKoa rAau""a Ha rrpoeKTprpoBaHr.re. Cp,eacrba lpoexTr{po BaHun.

l0' 'IexnonorraqHocrb KoHcrpyKIIr4r4 sJreK'rpoHHbr{ cpeAcrB vr 3JreKTpoMarHr{Trrat
coBMecrlrMocrr. Ocsonnrre nofixrrrs. 14 rpe6onanux.



I 1. KonrnayHr4Kaur4oHHrrp ocnonaru4r B Br.rAe rrer{arHbrx r4 r4HTerpanbrrbrx utrar,. Fasnonu
IIJIaT rlo re){HoJlofura ugrotoslueHlrt, KoHcrpyKrlvu4 u Ha3na.teHI{rO" Oco6ennocrt4 KOH
KJIaC CaM TO qHO CTI4 r4 rI JIOTHO Ct'pr. Muoroclo ft uue [erlarHble rrJrarbl.

12. ocuosHrre rpe6opauur n npoeKTr4poBaHr4ro rreqarrroro MoHr,axa,
,IpoB KI.r 14 p ACqeT A gneMol]'roB IrerIaTHo f o Mo HTaxa.
13. OcuosHrre rpe6osdmr,rs K ycraHoBKe paAr{ogneur:nrori u ycrpoficrB cbr

TpaccupoBKr4 14 pagrcTa gJreM

ycraHoBKe paAr{ogneMr:nrorl u ycrpoficrn c[yurcquo
oneKrpoHr.ffu (Yo3) ua neuaf'nrre rrJrarbr. ocodeHnocrn oSrrprranpHr,rr qeprexta nr:qaruoft
c6opouuux uepreNeft 3My Hlr neuarurx rrJrarax"

14. lJlynrru ynpaBneHl4F rz illqesble rraHeJrn gneKTporrHr,rx cpercrs. OcHoennre rpe6o,fiauur
KoMrIoHoBKu. Cnoco6u HaHecgHI4s naAnucefi 14 rrrKaJr Ha Jrr4rleBbrx rraHeJrflx.

15" Ouronutre cnocoQrr oxnaxAeHr4s oJreKrpoHHbrK ciep;crn. 3axonrr oxJraxAerrur{ vr

uaccu$urarlnr,r renJrooreo4olr.
16. Merolbl I'IHTeHcI40farcaII[[ JloKarbHoro oxJraxAer]r4f, gJrer(TpoHnbrx cpeAcrB. 3nel,teHrr,r

JroKaJrbHoro oxJraxAeHuflI,r ocpoeuuocruux [poeKTr{poBannfl. Terroslre rpy6nn.
17. Odrque crrcreMbr olKJraxAeHr,rs eneKrp

ecrecrBeHuoft u npuny4ureltiroft neurunrqvrz 3
1 8. Bnerun kre MexaHurrepK[e nos4efi crnux

gneKTpoHHl;x cpe4crB. KoncrpyxruBHbre Mo,ro.qr,l

4 r<ole6arruft. 4ptn nz6paqnxx. Bz6pousoJ,rflrlr4ts
(avroprueat,ux) slercrpoHHbrx bpegcrr. OcHosHrre xapaKTepncrrrKl{ nz6por.reolxlopoB r{ npu{uurrlJ
ux geficlnux.

20. 3nenrpoMarHl'ITnat coBMecrl4Mocrb gneKTpoHHbrx cpegcrB. I4cro.{ur4x[ x{ rrprle}4]rhKr4
rloMex, BI4AbI rIapa3I4THbIx c1-asefi rI HaBoIoK. SxpanzpoBaHr,re g;1eKTpuqecKo1.o lz vra1Hnlr,nor<l
rolefi. 3lererpuuecKure v MarHlrrHbre oKpaHbr.

21' SxpaHllponauze [poBoAoB u ra6enefi sneiKTpoEr]rbrx cpenclB. Ocooenilocru
KOHCTpyrrpoBaHI,Ifi u UOHrar4a IIoMeXOHeCyqr4x 14 rryBcrBlaren+Hr;rx K rroMexe sreKTpr4qecKrD(
qenefi' fI puqecKoro uourlaxta. Bz,4rr rro]r{ex u [apa3r.rrrrbrx
cw3efi, u ceg3!r,

22^ roro MoHTaxa. J3saLI4aorzHAyKlrlBHbne, nr{AyKTr4BHbne r.r

K gB IIEqATHOIO MOH'IAXAi
r{poBaHlrrc ler{aTHbrx nlpc}Bo.4ur.rKoB curHaJrbHrrx r1enefi .

P rlr r4cnoJIHeHI{s rH ntr
24. BosaeficrBrre arrtrocifepnbrx oc 4 Ha rna" obuue

MeroAbr Braro3arrlr4Tbr. fepqherusaqux rAcrBl Da3r,eMFrbrx
ynnorHrzreJrbHbrx coeAuneuuit i

25. oco6eHHocrl{ repMgrl{3allul{ KopnycoB c rroABrDKHbrMrt u BparqaeMbrMr4 oJreMer{TaMr4
ynpaBJIeHI4s. 3lenaenrbl sneKrllpaqecKID( coeAlzlreHr4it Alx Hepa3bgMHoro rr pun,beMHoro BHer[Herc)
3leKTpuqecKoro MOHTDKa.

Pacnpe4e.rreHrre BI{AoB qaMocroqtem,Hofi pa6orrr rro pa3ApJraM ArrcqufiJ1sH[,r
Pasler I - 4.Pa6ora c 4d.uolnuremnofi nureparypofi (8i u.). flo4ro,ronxa peQepara (8 u.).
Pas4e:r 5. Pa6ora c aonoirruaremnofi nr4reparypofi (4 u.',1; lloffrnronra pesepara (8 .r")
Pa:Aen 6 - 7 . Pa6ora c 4l.uonnurelruorZ rrr4reparypofi (6i u.); floaroronxu pii6.puru (g .{,);
Pa3ler 8. Pa6ora c 4ono4nrareltnoit nureparypofi (4 u.). 1

Boupocrr Arq KoHTpoJrq caMocroqrerbHofi pa6orrr yqau1flxcs:
1) Kaxae Bo3HLIKaror ofpFtrluqeHnflrrpv KoHcrpyKTopcKcrM npoeKTr4porla:arrv.3My?
2) Kar<an un$oprvtaqux ltirxer tBJI.t{Tbcs r{cxo.qHbrMu Aar:rHbrMrd gnx paspa6o,rril.r oneKrpol{Hbrx

cpe4crn?
3) llepevucJrrzre pa-:4engr, Bxolsuue B

3JreKTpOHHbrx cpeAcTB 
"

cocraB TexHr4qecKolo 3aAaHr,rr Ha rrp(leKTr4porlarrrre

fp'FIIIIbI no ycnoltlrt,IM sKCn nya-Ian,uu?4) Karue KprlTeprrr4 nrr6fparorcfl Arnr $opvrzponanux
5) r{ro raKoe KoMloHoBKfl enerrponnrrx cpe4c.ln?
6) Hro sBrrerc.tr ocnonnQff saAaqeft r(oMrrorroBKra OMy?



7) Kaxue Merolbr KoMrroHoBoqHbrx pa6or Brr sHaere?
8) llo KaKr,rM uprznqnnhrr,r ocyxlecrBn.serc{ opfaHlr3aqrrr gJreMeH,roB Ha JINUCBbIX

flpune4rlre rpuMepbr.
9) Karcurvrv ocHoBHbMI,I [apaMerpaMr,T xapaKTepr43yercf, rarqoit opraH nryBcrB

speHue?

10) Karconu o6rque rpeQonanut K npoeKrr,rpoBar{r{ro ororrerHbx yc:rpoficrn?

(nD?
11) Kax ycraHaBnlaBalo'{cfi sneKrpopaAuooJreMeHrsr (3.P3) rlpa lrouraNe Ha rreqarnr,re firaru

l2) Karc cneAyer pa^:rnlerip:arr Syuxqraou€urbHbre yslrr nal llllt
13) r{ro neo6xo4uuo yutlumarb npu pa3MeueHr{u 3PI) pr yO3 Ha IIFI?
14) lJepe'rvcJllrre, KaKIdq oyuecrByror Bapr4aHrr,r ycraHoBor 3P3 u Y(D3 urr llll?
15) Karux rpaBrrn {eodxo4rarrao [pr4Aepxr{Barbcs rrpfi rpoeK'rr{poBaHr.ru KoHraKTHbrx

lnoqaAoK,4JIt BHyrpllcxeMHo[ro KoHTpons ]rrJrar c noBepxHocumrM lronraxorrl?
16) Karcue 3oHbI ue'ra{nux rIJIar o'r'Hoc-rrrcl K Karerfoprz4 3arrpeqeHHbrx AJrr npoKpra.qKy

lpoBoAHr.rKoB, p acrro Jrararorqlxc s. Ha sceir unoruaau IIII?
17) Kax ueo6xo4uuo paplonararb rrer{arHbre npoBoAnzrra H4IIfI?
I 8 ) Karc npor4cxoAr,rr erfl annp oB aHr,re reqarHbx rrp oBoI HrrKoB
19) r{ro nonuuator ubA TepMI{HoM K{ecyqar roncrp}n ux>? Kaxze BuAbr Hegyrrlux
htrvtttrr-t Dt t .tt^--^tKoHcrpyKrlufi Brr gnaere?

2 0) llepeuucJrr4 Te uann$re 3akaqIr paspa6orr<r,r KoHc,rpyKqr.rz 6.no ra..
21) Kaxze Bapr4aHrr,r xoricrpyrqr,rra 6noxon, cyd6noroB r.r naHeJrefi Bu gnae:re?
22) Hazonure ocHoBHbIe Aocrol{HcrBa (<xHr.rxuofi>> cxevrrr KoMuoHonnra 6norcoe"
23) Kaxuul'I creueuxrrafa xapaKTepl,r3yerc{ 3arqr.rra gneKtpoHHbrx cpe.4crB or ]rHorrrHr{x:

eosleftcrsraft?
24) llpone4ure cpanuirtenrntrfi a*aIrr43 MarepuaJroB, 4cilon*yer,{brx r} KoHcrpyKur.r.rrx

SneKTpoHHr'x cpeAcrB, nepevIJoll4Te Aocrol{HcrBa 14 HeAocrarKrl gTr4x Marepr{zuroll.
2 5 ) Ha: onrzre xap aKTep{,lrurca Bpr,4oB :J arrlrrrbr gneKrpon:Hbrx cp eAcrB.
26) Hazovure ocHoBHbre Br,rAbr repMerr.r3aqr{r.r oJreKTpoHrFrbrx opeAcrB.
27 ) IIep euncJII4 re p as nori z4uo crrl crrcleM oxnaxAeHr4.r{ s JreKTp oHHbrx cp eAc,rB .

28) Kax nrr6zpaerct cuclleua oxnax(AeHr4 fl. ilns. oJreKTpoHH"ri .p"a.ru?
29) IlepeuucJrrzre Br{Abr p aAr,raropoB oneKrpoHHr,x cpeArtrB.
30) Karve oco6enrqocru ueo6xoAr,rnro yqr{rbrlrarb rrpv aHaJrr{3e rrapa3r[r]Fnrx

gneKrpoMarHr,rrHbrx nosAefrcrdr tfi sa 3My?
31) 3a cqer r{ero ocfruecrnnterc.fl gJreKTpocraruqecKoe gKpaHr4poBarrr4e gneKTpogEtbrx

cpelcrn?
32) B qeM cocrol4r cyur{ )aHr{porjaHr4fl sJreKrporrHrx cpe4frn?

@onA orleHoqHr,x cpf crarll4rr ypoBHs 
"tpopr"po"anfiocrnKoMnereHrlufi o6yraroulrzxc.s ri, fAeJrbHr,rM AoI(yMeHToM"

7 " yTIIIEHO-METOAI,I$ECKOE VI LIHOOPMAII{OHHOE OEECfIEtIn[rr,rn:
AI4CIIUIJII,IHhI

7.1. Knuroodecne{eHHocrb

Haal,reuosaHue nr4Teparyp6r: aarop, f a:naHae, BHA u3AaHHr,
H3AATENbCTB:

3rceMrlnrpoB n3aa{t4ir
s 6u6taolexe BrrlY s
coorBeTclllln c @fOC

BO

1. Lllerrrr, A.E. MeroArr npoexrupoeaHr.r_r{ 3reKrpoHHbrx
ycrpoffcrn f3nexrpoHHrrfi pecypQ] / A. B, lller.ru, H. I\4.
Jlarapena. - 3lexrpoH. rexcron$re AaHHgre. - M.:
HuSpa-Zuxe Heprrfl, 2013. 

- 456 c.

shop.ru/13 54 0

2. 3axapor, H.lI. Onrur<o-sre
3neKTpoHHo -Bbr!r14cJII{TeJrbHbIX

lle;xuu gocrynai
http://vrww.iprbook



[3nexrponrurft pecypc]: yve6nQe noco6rze I ff n.
3axapon, C. II. TuuorueHKoB, IQ. A. I(pyruron. --
3rerrpou. reKcroBbre AaHHbre.+- M.: EI4HOM.
Jladoparoprr 3ruaHuitr,2013 . 

-()36 
c.

3. IO:ona, B. A. OcHoslr npoertnponauux
3JIeKTpOH BaHI,re

3neKrpoH yKrypHoro ypoBFUr

[3nexrpo uxyru / B. A.
IOsosa. - yu-r,2012. - 20g c.

2012 trttp://znaniurn.c
catalog.php?boc

o.=4420119

ml
inf

,I[ouornrarenrui I'I JII4TEPATVT a
1. lllenu, A.B.
ycrpoftcrn [3n
Jlasapesa. - M.

2011 hfil://znaniurn.c
catalog.php?troo

a:520).5iR

ml
inf

2. flanxos. JI. H. Ocuonrr AHVfl
3nerrpoHHbrx cpeAcrs [3re uufi pecypcl: Vve6.
noco6ze / JI. H. llauxos, B. P. uruq, f. (D.

.{olron, B. B. EnrpaQon;
BnaAunazp : I{sA-no BlaArry. yn-ra,2007.-260c.

2007 hltpr://e.lib.vlsru.
tstreamll23456

1124t3/00si7.

/bi
89/
df

7.2. IIporpaMMHoe o6i:cnevenue r plHTepHe'r-pecypcbr

1' AltiumDesigner, Solid\florks, MultiSim - KoMrrJreKcHa.'r crlcpeMa aBr,oMarr43rrpoBar{Hrcrq
rrpo eKTrzpo Ba}lprs. I JreKTpo HHbrx cpeAcTB ;

2. KOMIIAC-3D - ceMefiprBo crrcreM aBToMarrr3r{poBaHtjofo [poeKrrrpoBaHx.r, c
BO3MOXHOCT'MI,,I O(hOPMJ]EHI4.fl NPOEKTHOft I,I KOHCTPYI(TOPCKOiI AOKD/MCHTAUI,IH COIIJIACHO

craHAapraN{ cepr4rr ECKA r4 CIIAC

8. MATEPI,IAJIbHO.'I EXHI,IqE CKOE OEECIIEITIEHpIE AI4CuI4[JnI4HbI
[ts ripeAcraBneHlls JIoKIILIoHHoTo Mareprrana, npe:lenraqraft vr peQepa.ToB cry4luror1

zcnonb3yercf, o6opyAoBaHl4e ro sKpaHoM .{JIs npoeKur.roHHrrx cr4cTeM, u roeriopona z uoyrtiyxov
(ayr,. 420-3, 430-3),

Jla6oparopHble 14 npaxrzjecKl4e 3aH.f,Tl4f, [poBoAsrcr B n:oMrrbrorTepH roraccax, ocHarqq]rrrbrx
Heo6xonr.rMbrM rrporpaMMHbrM o6ecner{eHr4eM (ayA. 106-3, 330-3, st tr-3).

Pa6ovyro rporpaMMy

Peqenseur
(npe4cranrarenb pa6oro4arenx) !

r4cb)

HT
(lrecro pa6o'rrr, AolxHocrJb, (DZO, uo.q

llporpanua pa orpeHa
flpororon Nl or

u oalr6pena Ha sace\AaHr.rr{ Ka(peAprr (Dz

foAa
3ane4yroqrafi r<a(f e4poft

(ozo, ncr)
Pa6o'ns [porpaMMa paccM Ha r.r oAoopeHa 3ACenalJnu
HaIIpaBneHLIt
flpororol J'{!

KAZ

OHO, no4nrncr)

flpe4ce4are Jrb KoMlrcculr



Pa6o.rar rporpaMMa o4o6pen

flpororcor 3acegLanprt

3anelyroquft xatpe4pofi

Pa6oqas rporpaMMa o4o6peu

llporonon sace4aulra raQ

3anelyrorquft rca(f e4poft

P a6 o'aas rporpaMMa o4o 6pen

flporoxol sace1allrfl

3ane4yrorqufi r<aQ eapoft

HA

J\9

HA

JS

HA

Ile

yue6nrrfi ro4

roAir

y.re6Hrrft rop;

foAa



o6pasosarelruofi nporpaMM

3as. ra0eapoft

HanpaBJIeHuq loAroroBxu rcod u uail,ueuoeauue olr, HanpaBJreHH
veH o 6 oHue (yKrc amb ypo 6 eHb no d zolno ercu\

(uonaep r,r Aara n


