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1. I{enu u sadaqu ocBoeHafl duc4unnuuu

I{enmara ocBoeurl-fl ALIcq[IrJrxtHrr <3nerrporexnuKa ]r sneKTpoHr4KD) rBJurrorcr: npuo6pr:-
TeHlIe cryAeHTaMI4 TeoperLItIecKID( 3Harlnft E [paKTr.rqecKrD( HaBbIKoB pemeHtr{ 3aIaq a1u:|1/3au
pacqera xapaxTepr,rcrr,rK 3neKTpurrecKlrx qenefi r,r gneKTpoMexaurrrrecKr.fx ycrpoficrn.

Ocuonnrnutr 3%aqaNtr4 rr3qtJnrrt rrcrvrnrurHrr <3rerrporexur,rKr{ rr 3neKTpoHr{Kr,D) .[BJU1-
rorct: npno6pererme neo6xo4rubx HaBbrKoB r,r yMeHlur BbmoJrr{trTb pemenrarr KouKperrrbD( Tex-
HLIKo-gKoHoMlrqecKI{x BorlpocoB s o6racr[ aBToMar[3arIr4]I TexrIoJrorutIecKLIX IlpoqeccoB r,I

lpol'I3BoAcrB, TeoperlrqecKoro r{ SKcrrepuMeHTiurbHoro uccne4or,anvnt paccMarpr,rgaenaux 06r-
eKToB, pa6orrr c sneKTporexH[qeicKofi annaparypofi u enerrpouHbrMr.r ycrpoftcrnanru, nrt6opra
oIrrI'IM&JrbHbx pemenuft npu [poeroupoBanr,rr4 gneKTporexHr.rlrecKrfx uzgeluit, pabcrru Ha Ko]{-
TpoJIbHo-IBMepr{TelIbHoM lr rrcllblftrft)ilbuoM odopylonarum, HaBblrctMr,r o6pa6cnrol oKcfiepnMer{Tarrbgb,x
Aaurrbx r{ orIeHKI4 TorruocTr.r nnaepernnl.

O6pasonareJlbnoe 3lraqeHlle: u3yqeuue srofi Ar,rcqr{rrJrr{Hrr BbrrroJruJrer M}rpoBo33peurre-
cKyro $ynrqurc, pa3BllBaer Jron{rlecKoe MbrrrrJreune v qaer rroulrMaur.re mr,rpoKoro Kpyra rBJre-
uuff, ornocnryu<cf K I,IcloJIb3oBar&IIo r o6nacru aBToMarl{3arl{r.r rexnoJror}IqecKrrx fipoqeccoB
rI [por'r3Bogcre. <<3neKTporexHr,rKa 14 3neKTporrrrKD) sBrserc{ naynrofi 6asofi coepeuennoft
TexHr{Kr.r, HayrrHbrM (f yuAaruen:roM r4HxeHepnoro o6paeoBaHr{rr.

2. Mecmo ducqunnunu 6 cmpywmype OOII BO.

luulmntrutna <SnerrporexJrl4Ka r4 3neKTpor{nrcar> (8.1.8.13) oruocnrc.f, r 6a3onoirrracr.4
E. 1. naupannenne <<AsroMarll3aqll{ TexnoJrorvqecKrD( rrpoqeccoB rd rrporr3BoAcrBD r,r o6ecne.nzr-
Baer Jroru{qecKya cBt3b, Bo-[epBb]x, Mex(Ay $rasnr<ofi r.r MareMaraxofi, [pr,rMersrr MareMarrrrre-
cxnfi atrl.apar K orrucarrr{Io tr I431rqeur,[o Sr,r:r,ruecrax xutenttiz, I{, Bo-BTopbrx, Mex(Ay ecre-
crBeHHoHalnmhlMlr Ar,IcrII4rrJIHIraMIzt r,r o6qerexHlrrlecKr,rMn r,r cneqrrilJlbHbrur.r Ar4crIErurlrHaMI,L

,{ucqznmHa ocnoBbrBaerct rra 3HaHrlJD(, rroJrrreuubD( B rrpeArtrecrByrou[x pcr{r4rrJrg-
nax: <MareMarI{KaD, <<OltSLIKa>] ]I B3ar4MocBfl3a*a c Alacqrannarlauv <Teopux aBToMarr,rqecKofo
yIrpaBneHI'IlD, <<Cpe4crna aBToMarr{gar\Lfrr }r yfipaBnenurs>>) <3lerrpuuecKne ]r3MepeHr{lr gJrex:-

Tpl'rqecKrD( I4 He3neKTpriFIecKEX BeJlr.rqlrn>, <<3nerrpoMexanrrqecKl,Ie clrcTervru>>, <<CxeuorexHn-
rcal, <<MuxpoKoHTpoJrJlepbr I4 MlrKporlpoqeccopbr B cr,rcreMix yrrpaBneHrllD), olpeAersrorqlrMln
rloAroroBKy clerlllilJrr{croB rlo gnelcTporexr{r{Ke a aneKTpoHr4r<e. 3nanlu }I HaB6rKr{, rroJr5 regHbr,e
rlplr r'rcfreHrlr1 AaI{Horo Kypc4 fBJtslorc-fl oazoit AJrfl ocBoeHr.ur raKllrx AIdcrI[rIJII,rH, KaK: MareMa.-
TI'{!IeCKI{e OCHOBbT reopruI aBToMafl.TrIeCKOrO yfipaBnelrr{Jr, Teopfirr aBToMararrecKoro y[paBJIe-
HuIa) 9JIeKTpotrpI,IBoA, [poMbllrrJr(]Hrriu{ sneKTponr{K4 gJreKTpocHa6xerute flpoMbrrflnerrghxK
rrpeArlpr4.t{Tl'Ift, nepexo.4tre npoqeocbr B greKTpr.IsecKr{x ctrcreMax, gJreKTpr{rrecKr,re rBMepeHr.rjrr
II T. ,II.

3. Tpefioe;auun Kpesynbmamott ocnoeHun duc4unnuuu:

LTE NNCIIIIfiJtrIHbI HAIIDABJIEHO IIA rconaneteHuraft:
Koa

KOMIIETEHtrIItr
Oopuy.nupoBKa KoMrrereHrlurr

O6geryrsrypHHe KoMnerenqr.rffMr.r (OK)

oK-3
cnoco6nocrbro K KoMrvryr{raKaqr,ru n ycrnofi n ru.rcbMerrnofi Sopnaax "a 

pyc-
cKoM r'r Er{ocTpaHI{oM t3blKax AJI' pemeHrrr 3aAarl MexJrr4rrHocTHoro H Me}K*
KyJrbrypuoro ngaxrr,roAefi crnra_f,

oK-s Cuoco6nocrb K caMepeeE4!4ll a carvroo6p:BoBaHrlro
O6rqenpo0eccrroHarrbrrbre KoMnerenrlrrfl Mrr (OttK

OIIK-2 Cnoco6nocrbro peilrarb craHAaprnbre 3aAarrlr npo$ecczonanruoft te{Telr-
rrocrr.r Ea ocHoBe rsoopMarlroHHoir u 1altnorpa$ruecrofi rynrrypu c



[pr4Menenr,reM r,rH0opMarIuoHHo-KoMMyHrrKaur,roHHbD( TexHonor]rfi ra c yre-
ToM ocnoBnruc qle6onannfi zndopMaur,ronnoft 6egouacnocrra

otIK-3
Cnoco6socrblo ncrloJlb3oBarb coBpeMeHuue nnQoprvrarlr{ounbre rexrroJro-
TIdn) TeXHr4Ky, rrplrKJraryrbre [porpaMMEbre cpeAcTBa rrpn pemeHrrr.r 3a4arl

Ilpo&ecclroHanbHofi AerrenbHocrrr

OIIK-5
Croco6socrrro ,rlracrBoBarr B pa3pa6orKe rexur,rrrecKofi .uoKyMerrraqrar,r,
csssaggofi c npodeccnosanrnofi Ae{TeJrbHocrbro

Ilpo$eccurorraJrbrrbre KoMtrererrqrrfl Mrr (IIK)

nK-19

Cnoco6nocrbro :rqacrBoBarb e pa6orax rro MoAe[r4poBar{Ero rrpoAyKqr,{[,
TOXHOJIOTIilIOCKID( IIpOqOCCOB, IpOII3BOACTB, Cp€ACTB Lt CI4CTCM aBTOMaTIiBa-
qlIII, KoHTpoJIt, .npEtuttocrllKll, Ecflbrrarrufi ]I yfipaBnenlall flpoqeccaMr.r, x]r3-
HeHHbIM III{KJIOM [pOAyKIII4r.r I4 ee KaqeCTBOM C rrC[OJrb3OBa]r]reM COBpeMeH-

Hbx cpe.qcrB aBToMarlr3upoBarrnoro npoeKTr{poBaHr{fl, no pa:pa6orKe ilrro-
pr.rrM[qecroro u fiporpaMMnoro o6ecueqeH]rr{ cpeAcrB, r{ c}rcrsM aBToMarr.r-

3aqr,rlr rr wpaBnerrrllrr rrpoqeccaMrir

IIK-20

Cnoco6nocrbro rrpoBo,u,rrb gKcrrepuMeHThr rro 3a.qarrHbrM MeroAr{KaM c
o6pa6orrofi n aEaJM3oM rD( pe3ynbraroB, cocraBJurrb orrvrcarrns.
BbrrroJrgegr{bD( r{(ccJreAoeag[fi r,r rroAroraBJrr,rBarb Aarrgbre 4nx pa:pa6o'rxu
Ha}ntrIbD( o6sopoB u mt6 :lutxutyrit

IIK-21

Cnoco6nounro cocraBJrrrb Hafrnble orqerbr rro BbmoJfl{er{HoMy 3a.qaHr.rrc rI

fracrBoBarb Bo rtHeApenr{rl p*yJrbraroB r,rccJreAoBar{uft u pazpa6oror n o6-
JracTI{ aBTOMaT}I3aq}I}I TeXHOIOnFTeCKTIX ilpOqeCCOB I4 rrpO}r3BO.4CTB, aBTO-

MaTr43r4pOBaHr{On) ylpaBneHrjr )r&r3HerrEbrM rIrrKJroM npoAyKqur{ u ee Kaqe-
CTBOM

B p*ynrtare prcfreur{fl 6agosoft qacru qrrKira o6yrarolqrnftcx 4onxen:

3. r 3aamo:

- [pr4uq]rlrr pa6orrr 6a-:osrD( noJryflpoBo;grrnKoBbur ycrpofrcrn;

- 6asoeme cxeMorexHuqecKl{e pemeH}rrr rroJryrrpoBo.qH}rroBbD( ycrpoficrn ycvnentrs. u
npeo6paro Bar.lar. anaJroroBoro clrrrrana;

- ocHoBnbre MeroAbr pacqera rroiryrrpoBoAur{KoBrD( ycrpoffcrn npeo6pasoBanr,rr gJrerc-

TpllqecKoro c]IrHaIIa;

- cnoco6rr peaJTrrcaqr,M 6a:oerx Jroruqecrr,rx OynK{tafi;
- ocuoBnbre sneKTpoHHHre KoMrroHeHTbr o6pa6orru qulpponoro crrrnaJra.

3-2 Vtwemo'.

- [pI.lMeIUITb r,BBeCTHbre MeTOAbr AJI.f, pelleHrtf, TexHr.rKo-9KoHoMIIqecKr{x BorrpocoB B

o6nacrra aBToMarr,r3arlr[,r rexrroJroruqecKrD( rrpoqeccoB r4 rrpotr3BoAcrB;

- flpl,IMerilrrb I,BBecrHbro 3aKoubr ecrecrBeunona)nrrrbD( 4zrcr\l,ztnrrrrr n npo$eccuo-
nanrnofi .qesrenbHoc,ttr Arrs. anurvt:,a r,r MoAeirr4poBanrrs, Teoperr.rqecKoro rr 3Kcrrepr.rMenTaJrbHo-

ro lrccneAoBarrvs;

- co6uparr x anurfr3upclBarb LrcxoAr{bre Ailrrrbre 4lr npoeKrupoP,aHnr cpeAcrB 14 crr-
CTOM aBTOMATII3&IIWII TeXIIOJIOI[qeCKIitx qpoqecCoB;

- IIpOeKTI'IpOBaTb I{ KOIIOTpyI'IpOBaTb TIIIIOBbIe SneKTpOTexHLIqeCKI,IX Id3AeI'J,4'., BbmOJI-
HfiTb oqeuKy ux s$$errnBnocrr{;

- pazpa6arusarb rrpuurll4rlr,raJrbnbre sneKTpr+recKrre cxeMbr r,r fipoeKTr.rpoBarb rr4rroBh]re
gneKrp[qecxrre u sneKTpoHnrre ycrpoftcrna;

- nrr6rapam a$Sermrnn.bre I,rcrroJrHrrreJrbHbre Mexilrrl3Mbr, olpeAeJl{Tl upocrefimrae
HerrclpaBHocrr4, cocraBrsrb cneqlr$nraqzu.

- trpllMeHtTb KoIrTpoJrbHo-I43MepIITenbHyro TexHllKy, KoMrrbroTepHbre TexHoJror[r,I AJlx
flnaHr.rpoBarrfis n rrpoBe AeHr4s 9Kcnrepr{MeHToB



3.3 Bnademo:
[paKTruecK]IMI4 HaBbIKaMn pemeH}Is KoHKperHbD( TexHr4KO-sKOHOMr{rrecKr,rx BonpocoB B

o6racrra aBToMarIl3aIIr4I,I TexHoJIorrIqecKI{x rrpoqeccoB r4 rrpor43BoAcrB;

[paKT[qecKpIMI{ IraBbmaMLI peIIIeE}IS KOHKpeTHbD( TeXHr4KO-SKOHOMZqeCKT{X BorrpocoB B
o6nacrr.r aBToMarrr3alllrr,r rexHoJroruqecKl,Ix fipoqeccoB r,r npor.I3BoAcrB;

MeroAtlMlr MOAeJIIIpOBaJJUII., TeoperrFrecKoro r{ sKcrrepr{MeHTaJrbrrofo uccneAoBarru''pa()-
cMarpr.rBaerrarx o6reruon ;

HaBbIKaMI'I pa6crrrr c ilporpaMluilMl,I AJIf, Mar€MarwlecKoro lr aMr4Tiu[4orrgoro MoAeJrr.rpoBilHr4x
9JIeIoporexHI{tIecKI'D( npoqecc,oB HaBibrKaMrit pa6otrr c DJreKTporexHl{rrecnoft aunaparypofi u enell-
TpoHHbrMr{ ycrpofi crnauu ;

HaBbrKilMI{ rrr6opa orITr{MaIIbHbx pemeur,rft npu [poeKTr.rpoBilHr.ru gJreKrporexrrr{rrec1r.rx
uzAetruit'.

HaBbrKaMa pa6orrr c gJreKTporexnrrqecKoia annapurypofi u sner<rpoHHbrMlr ycrpoftc'rnal-
MI{;

HaBbIKilMI{ pa6orrr c nporpaMMaMrr Nrfr MareMarrrrrecKoro rE r.IMr4Tarplolruoro MoAeJMpoBai-
Hr{f, gnerffporexnr.rlrecrr.D( npoqeccoB ll ycrpoftcre;

uasurcarwr pabcnsr Ha KolrrpoJlbrrG'r.rlMepltTeJrbuoM r4 r,rcrrbrrtlreJrbuoM o6opy4onaruu; EilBbrr€r\'a
o0pabon<el

Mero,4tlMI'I pactlera 3neKTpo,Hlrrx ycrpoficrB rro rrapaMerpaM cocraBJrrroqrx r.D( KoMno-
HEHTOB;

ocHoBaMI{ aBTOMaTLI3UpOBaJTHOTO [poeKTfipoBaH]r{ gneKTp[trecKrlrx cxeM.

4. Cmpyxtttltpa u codepercaruue ducqunnunu (twodytm)
4.1. Pacnpedeneaue rpyroeMr(ocrfn B s.e./qacax no eudarv aydumopaofi u ca.mocmonmeJrb-

4.2. Pocnpedeneaue eudoe yuefiaofi padamu u ux mpydoerirwocmu no pasduutt dacqu-
wuHbt.

HOU no

Ceruecrp

Konr.rqecrso qacon

(Dop*ra nro-
TOBOTO KOH.

Tporq

Tpyaoenr-
KOCTb,

3.e./qacbl

B rou qlrclre
AyarroDnrrx

CaMocr.
pa6oraBcero JIenqufi JIa6.

oa6.
llparruv.

3aH

ilI 2,5190 l0 4 6 80 3aver,

ry 2,5/90 l0 6 4 80
Kypconar
pa6ora,

3rsaMeH
kl'roro: 5/180 20 10 10 160

Br.r.4 ).qe6gofi pa6omI Bcero qacoB
Ceuecrpr

a
J ,l

AygnropHbre 3aufl Trrq (ncero) 20 10 10
B rona qr4cJle:

Jlerqxs (JI) 10 4 t5

flparruqecr<ue saH-rrrr (TI3
Jla6oparopsue pa6q,ru (JIP) 10 6 {
CalrocrosreJrbrraril pa6ora (CPC) (ncero) 160 80 80
B rou qncre:
I lo.qrorogxa K 3aHr{Tr.u{M 10 4 6
CarvronoAroroBKa 8 4 6
Bra,q upouexyro.nroft arrecrarluu :

5



- 3AITET 22 22
- 3K3aMeH 42 .+2

O6qas rpyAoeMKocrb: 180 vacon;
5 saqerHrx eAlrrrltrl

90 t90

4.3. Tetwamu"ecxuil nnat no eudut*t vqednofi denmenoaocmu

Jlerqun

.ltb

nln
Homep pa3AeJra

AHCIIIIIJIIIHbI
O6renr
qacoB Teua.nerqur.r

Vqe6no-
r{aur.f,AHbte

uoco6rE.rt

I 2 3 4 5

I

Ourosrrlre no-
HflTLIA VI 3AKOI{bI

SJreKpoMar-
IIIIiTI{OFO IIOJUI LI

Teopr4x 9JreK-

TputlecKn( I4
MATHI4TI{bIX

ueneft.

I

Pom srerrporexHr{Kri r,r 3nerTpoHuKu B pur3Buru[ aBToMarR3a-

ur,rr.j: 4por43Bo.4cTBeHHbrx [poqeccoB lr cr4cTeM yfipaBneHr{tr.

O6rracru npr{MeHeurrrr reopuu gnercpoMarnrlTHoro rroJr{ r{

Teopurr 3JreKTptrqecKn( tr Marnurrrbrx qenefi. Ocnosrsre noHr-
Tn I I4 3aKomr gJrercrpoMarHr,ITuoro EoJrr. 3aron nolnoro roKa,
3aKoH gJreKTpouarrurnofi r,rHryKrlr,il4 saron laycca, trpr4nqr4n
Henpepr.rRr{ocrr{ MarHrrrHoro tloJlf, . vpanneurar Marcgerna.

llpesen-
TAqIIff

2

Teopru :lv,uefi-
H TX I'I HEJII4-

Heftrrlrx srex-
TpruecKrD( rle-

neE nocron*ro-
ro ToKa.

I

3rerrporexuvecroe ycrpoftcrro, r4leaJrrr4poBarrmre gJreMer{rbr.

OcHosHhre floHf,rrrf, u o6o:naqennr 3nercrpr.{qecKlD( BeJIr{rr}rH r,r

3Jrer{errroB gJreroprrecKrD( qenefi. Mero.6r pacuera qeuefi nocro-
tHrroro roxa. 3arornr Knpxro0a saroH Oi\aa AIf, y.rac-rKa rlerur.
MeroA gaxonos Kr,pxro$a. Merol Koilypr{bx roKos. MeroA
y3JroBbD( norerilsr:liroB. Mem4 sr<nmaneHTHoro r€Heparopa
3neprerravecruni 6alauc srerrpuvecrofi qeru. BraArr eoJcr-
aMrrepHbx xapaKreprrcrlrK, crarr{rrecKoe u 4.rQ$epemgaarnnoe
corqlorr{BJrer{ur netnnreiurrx srer{errros. MemA JmHeaprcarpnr
nerrmeftirrm 3JreMer{ToB. IpaQuyeuue u qncJrerrHbre METoltrr
pacrrera gJreKrpuqecKm rleneft c sernnreftirrnm gJreMerrrztMrl.

flpeseu-
TAI\LIfr

J

Teopux rulreft-
HbIx 3neKTpr{rre-

crrx qenefi
o4roSasHoro
crurycouAarnb-

HOrO TOKa.

I

OcHosrrre onpeAeJreHr,r{, [apaMerphr r.r cnoco6rr qpe4craBre-
Hrr;r crruyconAaJrbrrhrx Hanprxenrft rr roKoB. flurpQepequam-
n6re $)aBHeHnr 3neKTprcqecroro cocrorrl4rr qem,r. 3arcou Olla
pr 3axoHbr Kupxro$a B KoMrrJreKcr{oft r}opr*le. Kolannercnrrfi
MeroA pacrrera. flpueuuuru snercq)r{rrecKofi enepnm r{ BuAhr

uor+rocrefi. Ko:rprfur4reHr Morr{Focrr,r. Pegonanc HanppKerilt
I{ TOKA.

llpe:en-
TAIII{II

4
Tpex$a.:rme

3rerflpI,IqecKHe
uerlE.

I

Tpex$asr+re qerur r r,D( nper.rMyEecrBa rrepeA, o4noSa:ruruu.
Tpex$asuar cucreMa 3[C. Cnoco6H coelfinrerurs rrcroqHr,rKoB
u ry)ueMHrrKoB o rpexQasnrrx qeruDq ocHoBHbre coornomeHr r

Mex(,{y rpa:nuuu ll ru-*reforrrlarr HaqpDKeHE rMLr H ToKaMr{ rrpr{
clrMMerpr{rrHoft uarpy:re. Pacver rpexrpa3Hbrx rleueft rrero4ou
,rIByK y3JroB, c noMoqbro 3aKoHoB Oua n KupxroQa. 3nepreru-
qecrunfi 6ananc u pexhMbr pa6oru gJreKTpravecKofi qeru. Cno-
co6m n:uepeHufl aKTr.rBHofi r,r pearrrmnofi uoryrocrefi n rpex-
Oas.mx qeruD(.

flpeeu-
TArI}Is,

5

Hemrnehlrre
MaIHlrTIIbIe qe-

ru{ nocTotHHoro
r [epeMeHHoro

TOKA.

I

Marrryrrnue qerlu rlocro.f,HHbD( MarrII4TrIbD( nomros. Belmslxsr,
xapaKrepKlyrory4e Marr{r4THoe noJre r{ r{crroJrb3yeMhre npr{ arraJII{-
3e E.pacqffe MarHrrrrrbx rleuefi. Ocnosrrre xaparrepucnmlr $ep-

poMararrrrhD( MarepuurJroB. 3aromr rroJrHoro rora u Kupxrorfa
AJrr Mzrrrrr4TubD( uenefi nocroromoro rora. 3nerrpouarnrrnrrre

yclpofic"raa slerrpuqecKlx qeneft cr.mycolrflrrJrbrrono rora n o6-
Jrat:ru vx [pHMeHeHur. Marwmrrre qeru{ uepeMeHHbx Mitrrrlrr-

rrhrx rroroKoB. Ocnosrnre ypaBHeHr,Is, cBt3rrBaroultte gnercrpr{qe-

CKI,IE I' MAI-HI4THbIC BCII,IIII{I{bI B IIEIIff CI4TCOHNAJIbHOTO TOKA.

llpeseu-
TAr]'ptt

t5



6

3nercrprvecrne
Mam,I}Ir-r I4

rparucrpopuaro-
phr.

Ha:iuaueuue, ycrpoficrno, npuHrlrafl AeftcrBuf o4no(fa:noro
rpanc$opuaropa. Cxeua 3aMetrIenrur o4no$asuoro rpancQop-
Malopa. Pa6ora rpaHc$opMaropa noA narpy:roft. florepr,r
Morrpocrn B rpaHcQopMarope. ycrpoficmo n npuurym 4efi-
cmra{ MnT, pexrdMbr reHeparopa, rparareff r,r gneKTpoMar-

Hr{rr{oro ropM$a. Cnoco6n nosbyxgeuux M[IT. 3ueprerr.rqe-
cKr4e r{ 3neKrpoMarnr.rrHbre npoqeccbr s MIIT. Pa6ora u xapa(-
Tep.EcrrrKa reueparopoB. Pa6ora u xapaKTepncrr{Kr{ ABrrftrre-
nefi, nycr rr peryJrr,rpoBaHne cKoposrr,r purarelefi. Ycrpofi-
cTBrf, rr npnrrrun Aeircrsvr rpexSa:noro acruil(porrHoro,@ura-
rem. Bpaqaroueecfl Marr{rrrruoe none. 3[C o6lrorox craropa
r,r poropa. Cronrxenr,re. 3lerrpouarrurrrrrfi MoMerrr. Mexa-
Hr.rq ecKrlre u paoovr're xapaKTepucTEKr'r. flycr acrilD(poHHbD(

.Fzrarenefi c Koporxo3aMKrryrhrM u Qa:mrur poropoM, pery-
NI4DOBAHIIC qACTOTbI BDAItrEH}l I I{ DEBCDCNDOBAHJ{E.

flpesen-
TA\Vs.

1
Teopr,rx sner-

TpoMarHr4THOrO

noJlt.
I

Harrpxxennocrb I,I lloreHrryraJr gJleKTpr'rqecKoro [ors. Teoperrla
faycca. Ypaeneru.rr flyaccona u IIawnca. fpa$ravecrld MeroA
IIoc, poeHrrrr KapTr.il{br rrJrocKorrap:rffreJrbHoro 3neKTpocTaTr{qe-
cKoro noJrr u pacqera eMKocrrr. fparuunrre ycJroBrrf,. AuSQe-
peHrpriurbHuu{ rpopua 3aKoHa noJrrroro roKa r{ npuulrma Henpe-
pbrlrHocrrl MarHl,rrHoro rroroKa. Maruuaruoe gKpaHr,rpoBaHr4e.

Aniurorru gJreK'rpocrarrrrecKoro, craurronapHbrx 3nexTplrlre-
cKoro r{ MarHrrrHoro nonefi. O6rerrasar [Jrornocrb 3rreprlu
MarHlrrHoro nolr. Ypannertlu MancseJula B KoMrrrrercxofi

Qoprue. Bonnosoe )paBHeHHe. llocrosHHax pacnpocrpaneHlrrr.
Borrnosoe conporrmreHrae. fly6nna [poHr{KrroBeHr4fl . [nuna
BoJrHhr. @asonar cKopocrb. 3neprnx gJrerTpoMarHr4THoro noJur.

Teopeua Vuona-floftrrurra. Pacqer nonefi no Mero4y cerox.
Meiro.u KoHeqHbD( gJreMelrroB.

llpeseH-
TAt\Lrfi

8

Broprur*re
ICTOqHIIKH fII4-

TAHTI'.

I

O6rracrr flpr,rMeueru{, ruaccu$urau,rr rr crpyKTypHar cxeMa
r{cr}qHI{KoB BTopurlHoro rnranul'. O4nonorrynepr{oAHble rir

AByxrroJrynepr{oAHbre cxeMhr. Pa6ora BbrrrprMr4TeJlr co crJra-
xuniloull4M dralrmorra.

llpesen-
TarII4t

9

Ycnnztenrrme
KacKar{hr [epe_
Mer{Horo n IIo-

CTO,'IHHOTO TOKA.

I

Ocrrosubre napaMerprr ycrdirr4reJur. Ycr,nru're.nrnrrft racra4 c
o6u[.ru gMrrrrepoM pr c o6ur.na KoJrJreKTopoM. Teprraocra6r.nu,r-
3unrzu ycwfirreJrbHoro KacKaAa. Cxeua saueqeun NrA M€lfioro
[epeMeHHoro c]IrHaJIa ycnJrr{TeJlbHoro KacKaAa c o6qlnt- surrr-
TepoM. O6lacrr [pr,rMeHerrr{f, ycur]rvrerr. nocrorHHoro roKa.
AumurryAno-qacrorHar u Saso-vacrorHar xapaKrepr{cruKn
y cu,ililTenl.. fiocrorurcrna r{ HeAocrarKr,r pit3rr+rHbrx pexr,rMoB
pa6or6r ycl4Jrr{TeJrbHbrx KacKaAoB.

flpesen-
Taur,rt

l0
Onepaquonr*,re

u peruzuoque
yclrJrwrcwr.

I

Onepaquonrrufi ycluurelr. Ctarraqecrne n AnHaMr{rrecKrrre
rtapaMerpbr. I,lmeprrpyroqr4ft H Her.rHBeprrlpyrorqnft uac-

nrrabnne ycrrn:reru. Cyrrruarop. [uS$epeng.rarop. Hrrrerpa-
rop

flpesen-
TAtlus.

l4roro: 10

Ilparrrmecrure pa6omr He rrperycMorperrrr

Jla6oparo
.l\lb

lg,Jrl.

J\b par4e.rra
nncqrltrJrrlHbt

flarnauns ;ra6oparopnbrx pa6or Tpygoenncocrru
(.rac.)

I 2 I4ccneAoeaHr,re nrurefirrbD( uenefi rrocrorrrgoro roKa 1

2 a
J Irlccne4oraHr,re Hepa3BerBJreHrIbD( rlerrefi [epeMeHHo-

fo clrHycoraAzllrblroro ToKa
I

aJ a
J ?Iccne4orzrulre pa3BerBJreHHbD( r{efieft [epeMeHHoro

akrlly c on 4zurbHoro ToKa

tI

4 4 YlcarcAontrur,re ?rpexQa3ubx rtreflefi rpu coeArrneur,ru
rrafpY3Krr rl3Be3Ay

1

,7



5 5 I4ccnerosinHlle HeJruuefinsx ueneft rrocrorrrrroro
TOKA

1

6 6 I,Iccne.uoninrue onnodinrroro rpaxc6oprvraropa I
Ilroro sa 3-fi ceMecrll 6

7 6 Llcctrcgonam.re rpexSasHoro acrrnxpoHHoro ABr{ra-
TCJI' C KOXIOTKO3AMKIIYTbIM DOTODOM

I

8 6 I4ccneAoeanrde FlrareJrr nocrorHuofo roKa rrapan-
JreJrbHofo eos6yxc4eHu-s

I

9 8 Irlccne4onirurae oAuo0asHofo BhmprMr,rreJrt I
10 9 IrlccneAosiluue xaparTepucrlrK 6unorxpnoro rpaH-

3r,rcropa ri ycr{JmTeJrbHhrx KacKa.qos c o6rqr&r SMrrr-
TEPOM

1

Hroro sa4-iaceMecrp 4

IIroro 10

CaMOCTOflTe"ilbHafl
J\b

nJn
llafinrenoeanrre pa3-
AEJIA AIICUIITJIIIIIbI

BuI cauocroffTeJrbnofr pa6oru Tpyloemcocrs
(.rac.)

1 2 a
J 4

1 Oqrosrrrre rroH{TW{r{
3aKorrbr 3JrorclpoMS.rHI1IT-

HOrO nOJrfl r,r Teoplrr
SneIcrpFrecKI,D( Ir Mar-
Hr{THbD( rlenefi.

llon:ropenue Marepr.rana nerqufi . CaMocros-
Terbuoe ocBoeHlre orAeJrbnbx yre6nrx no-
npocoB. 10

2 Teopux nranefinrx u
nenr,rgefi nruc oneKTprr-
qecKux qeueft [ocro-
fHHOTO TOKa.

llonropenue Marepuana rexqrfi . Ilogroronra
K npaKTr.rqecKr{M r{ na6oparopHbrM 3aH-f,Tr,rrM.

Pemesre 3ailaq n ynpawaenuft . 10

a
J Teopur nunefrirrx

3neKTpr{qecxux qeueft
o4no$asnoro cr,ruycou-

.tr{IJIEHOTO TOKA.

Ilonropenre neKrryroHrroro Marepr4aJra llomo-
ToBKa K qparm{qecKr{M r,r na6oparopnbrM 3arilr-
Tr{rM. Pernerrrre 3aAaq u ynpaxarernnZ. Carvro-

crotreJrblroe ocBoenr,re orAeJrbHbD( yrdrrsx
BorrpocoB.

10

4 Tpex(fa:nue 3neKTprl-
rlecKrre qeIIII.

llonropeuue neKrllrorrnoro Marepr,rana. lIoA-
roroBKa K trparrurrrecKr{M r.r ra6oparopnrru
3altj[TllulM. Pemenr're 3alla'q. r,r ynpaxnenufi .

l0

5 Hennueftnbre MarHr4T-

HFre IIenE nocTo,{HHoro
lI nepeMeHrroro ToKa.

flonropenne JreKrlrronrroro Marepr.rana. fIoA-
roloBra K [paxTuqecKr4M r{ na6oparopnrwr
3aErflTttttM.Pemenr.re3aAaqr.rynpaxHeur.rfi .

10

6 3.uertpu.recKl{e Marru-
rrbr r{ Tpanc$opivraropm.

flonropenne neKrllroHuoro Marepuana lloltro-
ToBKa K [purKrr.rrrecKl4M r4 na6oparopnbrM 3utHrr-

Tr,nM. Pemerme 3a,4arr r,r )mpa:rc{enr.ui. Carr,ro-

croflTeJrbHoe ocBoeHr,re orAeJrbHbx yre6nrx
BOIIPOCOB.

10

7 Teopnx oneKrpoMar-
III,ITHOTO IIOJI'.

llonroperme neKrlr{oHnoro Marepr.rana. IIol-
roroBKa r na6oparopubrru 3auarwtw. Perue-
Hr,rr3 3a r{aq I4 yllpaxcHennft . cauocTorTeJrbHoe
ocrloeHr,re orAeJrbHbrx yre6nrm BorrpocoB.

10

8 fpa$ruecrore laqprc-
JIeHIIbre MeTO.&I pzlcrlgta

flonropenr.re neKrlr,rouuoro Marepri{ana. flo,q-
roroBKa K npaKTlqecKprM r{ na6oparopnrnrr 10

8



3nerff pr4lrecKr[x qerrer c
HEJII,IHEiIHbIMI,I SJIEMEI{-

T'IM}I.

3arurrr{rrM CaMocrosreJrBHoe ocBoegr4e or-
Aej[bnbx yre6nrx BorrpocoB.

I4roro sa 3-fi ceMecrp 80
9 Bropn.rnrre r{crorrrrr4Kr.I

II'ITaI{U'.
fpie$u.recrre rr rmcJreHrrbre Mero,&r pacqera
3ireKrpruecKlD( rlerrgr c nerunreftnbrMlr 3Jre-
ME]flTAMI,I.

10

10 Ycranr,r:renrnbre KacKa-

Abr nepeMeHHoro r{ rro-
cTo{HHOfO TOKa.

llonropenue JreKr[,roHHoro Marepr{ana IIoAro-
ToBKa K npaKTr.rqecKlrM r,r na6oparopnbrM 3aHrr-
Trrru. Pelreru,re 3aAaq r,l yupa;nnerrul. Caruo-
crcnreJrbuoe ocBoerue orAeJrbnrx yre6nrx
BorrpocoB.

10

11 OnepaurnonHbre u pe-
lllaroulre ycvnvrTenv.

Ilonropenue neKrIHoHHoro Marepr{rura. fIoA-
roloBKa K npaKTr.rqecKl{M 3arurrr{r{M. Peme-
Hr.re 3aAaq r ynpaxnenrafi.

10

t2 Bagosrre gJreMerrrbr

qu$ponrur ycrpoficrn.
llonropenr.re neKrlr,ronnoro Marepr{ana. IIoA-
foloBKa K [paKTr.rqecKrrM r4 na6oparopnrna
3aStTIArIM carvrOCTOSTeJIbHOe OCBOeHI,Ie oT-
AenbHbD( ]nre6Hrx Bo11DocoB.

10

13 Ycrpoficraanaurfl'tyr. flo aroperule JreKrlr4ormoro Marep[ana. llopo-
ToBKa K rIpaKrtrrIecKLIM 3aHflTrllru. Peuerme
3a,qaq r,r yflptDKrremui. CavocroffeJrbHoe ocBo-
eErre oTAeJrbIrbD( BorlpocoB.

10

t4 Ilu lppo -ana-rroroBbre r4

aHirnoro-qr,r$ponrre
npeo6pasoBareJrr,r.

Iloeropenrae Marepr{ana. llogroroBKa K upax-
TLIqeCKI,IM 3AugTpttolr. Pemenne ganaq a
yfipiDrueHr,rfi . Cauocrosrerrnoe ocBoenrae
or,nteJrbubD( ]r.re6nrrx BorrpocoB.

10

15 Cxeuur peanusa:g.ilu

IIAil u AIln.Iocre-
AOBaTeJrbHbre r{ rrapafi-
JreJrbHbre AIII.

llonroperule nerrgorrHoro Marepuana llo4ro-
ToBKa K rrparoruecKr{M 3aHflTrrrrM. Pemeruae
3a4aq u ynpa:rcreruul. Cauocromermnoe ocBo-
eHrrre oTAeJrbrrbD( BonpocoB.

l0

t6 Ycrpoftcrna rou6una-
qraonnofi norrdKr{: cyM-
Maropbr, ruutfparoprr,
4erun$patopbr, MyJrb-

T[[neKcopbr AeMynb-
TlraJreKcopbr.

flonropenze neKrlr{oHHoro Marepr{ana. fIoA-
roToBKa K [paKT[qecKr.rM r4 la6oparopurna
3aHfrr,rrM CarraocrosreJrbHoe ocBoeHl{e or-
AenbH6D( yre6nrx Bo[pocoB. 10

trIroro sa 4-ft ceMecrp 80
lfroro 160

5. flpu'vepnan meMamaKa Kypconbrx pa6om

.l\lb n/n Halr*reHoeaHrre reM

1
Meropr pacqera qeueft [ocrorrrHoro roKa. 3aKoHrr Kupxro$a, 3aKoH Orua urs 5n{acrKur
IIerur.

2 3neprerravecr<ufi 6ananr: lr pexrrMbr pa6orrr sneKTpnqecrofi qenn.

a
J

fpa(pr.ruecxrae lr qrIcJIeHHbre Mero,Fr pacqera snercrprrecrcor qenefi c nerunrefurrnna
3JIEMCHTAMI4.

4 llpuxna,4nue [porpaMM;r AJUI pacqera gneKTpaqecrr.rx qenefi .



5
OcnonHue oIrpeleneul4t, flapaMerpbr r{ cnocodu [peAcraBJreHrrr cr.rnyconAirJrbxbx
naup.sxenufi rir roKoB.

6
Kounlercsrni ueroA pacqera. flpueuuuru oneKTpfiqecroft eneprtrr4r4utrlbrMorq-
socreft . KosabdurueHr Mor[Hocrr4.

7
TpexQasnrre qerur E r.D( rrper{MyrrlecrBa rrepe,q oguo$a:nrnrau. Tpex$a:Har cracreMa

3nc.

I 3uepreruue cxrait 6wloinic lr pexr,rMrr pa6otrr gfieKTplrqecrcofi qenu.

9
3nercrpoiuarrurrrrrre ympoftcma gneKTprlqecKrD( qeneft cru{ycor{AalrbHofo roKa u o6ra-
cTI4 I{X [p]lMeHeHWI.

t0 Pa6ora rpanc$oprvraropa no4 narpy:roft .

11
Ycrpoficrro r rpmil{rfl 4eitcrsnfr. MIIT, pe}KrrMbr reneparopa, [Byrrarerrfl. r sneK-
TpoMarHnrrroro ropMo3la. Cnoco6u nos6yxneuru M[IT.

T2 Pacqer lr flpuurl]rrr,{efiorsur rpex(pasnoro ac}rnxpouHoro AB}rrarenr.

13

llycrc acrruxpouuhnr ABrrrrarenefi c KoporKo3aMKHyrbrM u Qa:nrnra poropoM, peryn[-
poBaHHe qacToTbr Bparn eHlrt Lr peBepcupoBaHlre.

T4
fpa(pruecrnft uero,q [ocrpoeur{J{ Kapr}rrrbr rrJrocro[aparrJreJrbnoro aneKrpocrarr,rqe-
cKoro noJlt H pacrleTa eMKocTlI.

l5
O6nacm [pr4MeHeHr,rrr, rnaccu$rarra\fis. r.r crpyKTypHa"fl cxeMa ucrorrHrrKoB BTopr.rrr-

HOTO NI,ITAHI4'I.

16 Vcprnnremnrni racra,q c o6qmr,r 3Mr,rrrepoM u c o6rqnur KoJrJreKTopoM.

t7 O6lacrr rrplrMeuerrwr )icprJr[TeJrr rrocroflHHofo roKa. Auunury4Ho-qacrorHu]r r4

daso-qacrorHafi xapaKl'epr4crr,rKr{ ycunrrreJUr.

18
Ycrpoficma rorrr6unarlnonnofi Jrorr,rKrl: cyMMaropbr, mu$paroprr, 4ema$paropbr,
MYJIbTI{TIJIEKCODbI .IIEMYJIbTIIAJIEKCOPbI.

T9 Ycrpoftcrna nocJreAoBarennrofi Jron4KH: Tpr{rrepbr, perlrcrpbr, cqerrrr{Kr{.

20 PereHepauut plrrnavrvrqecroft rraMlrrlr. lloctororrras lr olepar[BHalr rraMr{Tb.

2l SneprosanprcwMas. r4 3HeproHe sanncvtvras. fiaMsrb.

22
Maco.*roe fl3y, oAHoKparHo rrporpaMMupyeMoe n3y, nepenporpaMMrapyeMoe
rl3y.

23 Ycrpoficrno AJrf, npeo6pasoBanvfl. tpoprr,ru ilpeAcraBneruu nnSopMarlzr.r.

24 Alra-uoro-quQponue u rlu$po-auaJroroBbre npeo6paso Barem4.

25 Cxeurr peaJrr.r3arlufi tlrA,II n AI$I. flocneAosareJrburre r4 [apurJrJrenruue AI{[I.

6. O)fipasoeamerbHbre mexHono?uu

B coornercrBur4 c tpe6onaHlr{Mlr O|OC BO no HarrpaBneHuro rroAroroBKu peafiu3ar\ulfl,

KoMrrereHTHocrrroro uo.ryoAa [peilycMarp]rBaer rrrupoKoe [cnoJrb3oBauze B yre6nou npoqecce
aKT[BHbD( r4 [HTepaKT[BHbx $opu [poBeAer{r4r{ sau,frTuia (rorunnorepHbD( crrMyJurqnfi, Aeno-
BbD( r{ poneBbD( urp, pa^:6op KoHKperubur cuTyaqufi, ncrxororr{rrecKl,re nuubre rpenanra) n co-
qeraJruu c Bneaywrropnofi pa6orofi c rleJlbro Soprvrraponanura pr pa3Burvrfl npoSecczonaJrbHbrx
IraBbtrcoB o6yrarorryrxcx. B palara.x yre6ulur Kypca rpeAycMorpeubr Bcrpew,r c upo(peccopcKc)-
npe[oAaBareJrbcKrlM cocraBoM Fprncroro rocyAapcrBerruofo rexHr{qecKofo yurrBepcprrer4 ret
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t.

HepilnbHbM AI'IpeKropoM OAO d\4M3), OAO (PIIK> uacrep-KJlaccbr c pyKoBoAr4reJuryr4 rrpo-
eKTHbD( orAenoB r,r 6ropo yra3annr,x rrpe4rp]r.rTr{fi.

,{nr 4ocruxeHl4.l flocraBne]rnrx IIeJIefi trperro.qaBztrr]rf, Awcrlurunrlbr peaflr.r3yrorc-f, cre-
Ayroque cpeAcrB4 cnoco6rr Ir opraurrcaqlrorrHbre Mepoflpr{flTwr:

- }r3yqeHlle rooperylqecKoro Marepnuw ALICqEIIJII{Hbr Ira neKrlr{lD( c ncrroJrb3oBaHr4eM
KoMrrbrorepr{bD( Texrronorufr ;

- citMocro-flTerblroe ll3rrerlrle reoperllrrecKoro Marepr.IaJla Ar4CrIHrInr,rHbr c r.rc[oJrb3oBi]-
nue}{ Internet-pecypcon, un(fopuaqraounbD( 6as, uero4raqecKrD( paspa6oror, cneqraarunofr
yrebuoft r Hayr4166 nrareparypbr;

- 3aKperrneHl4e Teoperr.rqtecKoro Mareprrana rIpI,I BbmoJrHeHr4rr npo6neuuo-
opr{eHTr.rpoBarrHbD(, rrotrcKoBbD(, TrlopqecKrlrx sanalF'nir e pa6oueft Terpalu{.

fittt goctwKenrlrl [JrantrpyeMbD( peynbraroB ocBoeHr.ur ArrcqurrJrurrbr rrppr [poBeAeHr4r4
rIpaKTrIecKI'rx 3a}dxrYi.it, na6opittopnrm pa6or u rrrenr,rt nerqnft [puMerrrerc.f, pfl;.
o6pa.:onarclbrrbD( TexHonoraf, xpoue yKa3aHHbD( n ra6nnqe:

- MeroA npo6reuuoro o6yreuux (rerqura, [paKTr,rqecrue sauxrr,rx)
- o6yverrue Ha oclroBe onrnra (nerqr,rw, [paKT]rqecxue sarrxrrax)
- onepe)Karoqat caMocro{TenrHa-f, pa6ora (carraocromeJrbuar pa6ora cry4enron)

7. o4eaownte cpedcmea lnn mer<yl4e?o KoHmponn ycnesaewocma, npoJ|rarcJ/moqHofi am-
mecmaquu no umozgJw o caoew un duc qunnuuut u yveduo-twemod wtecKo e o flecneqeHue caJwo-

c mont meflbn o il p a6 o mu cmy d enmo e

oqema ycneBaeMocrlr cryregToB ocyrqecrBrrercs ro p$yJrbraraM:
l.Angunu[yaJlbHbrx zagaunft (pacueuro-rpaSuvecrue pa6orrr), BbmoJrHfleMbrx Ha

npaKTI{tIecKID( 3zIIUITr.IJD( - rerytquii KoHTponb. I{enr pa6or: [poBepKa ylrenrafi r,r HaBhrKoB
ctlMocrosreJlbHoro pemer{rit { KolrKp}err{bD( 3ffiac. Teryrry{fi KorrrpoJrb Mo)Ker oc)ruIecrBJurTbct
rryreM pemenr,rl{ TecroBrD( zagalauit.

2. Brmomrenr,re Kypconofi pa6orrr.
3. fly'reu ycruoro oflpoca B,o BpeMn cAaru 3aqera.
4. flyreu ycrHoro orpoca rI trpoBepKu pemeHlrfl 3agaq Bo BpeMfl c1avrr-oK3aMega. 3xsa-

MeH rrpoBoAr,rrcr rro gK3aMer{a[]roHrlbrM 6ulemu.

7.1. Ifpunepu KoHmponbHbx sonpocoe R sa.temy:

Jfuurefinue gneKTpr'rqecKr{e rleru{ rrorcrolrHnoro roKa. 3axonrr Kupxro$a. Ealauc MorqHocrr{.

MeroArr npeo6pa:oBalvIfl.Lrpacrlera.rnurefinrrx sneKTpr4qecrr,rx qenefi rrocrornrroro ro1a.

Henusefinbre gneKTpr{qec(ue qe[]r fiocrornuofo roKa rr MeroABr lrx pacqera.

JlHnefilnre DneKrpuqecKr4e rrellr crlnycol{Aiurbnoro roxa. Peaxrmnrre }r aKT}rBrrbre 3neMe'Tbr B

ueruD( ckrlJy c o*r4ulb.Horo ToKa.

MeroArr pactlera nr,rneftnrur oreKTpllqecrrrx qenefi cllnycol,rAanbnoro roKa.

Bercropnrre Ar,rarpatlfrvfbr sneKTpr,rqeorr.rx qeneft cnrlycor4RurbHoro roKa.

2.

J.

4.

5.

t1

Ceneemp
Bud saHnmun
OI, NP, JIP)

Ifcnonwyenue uHmepawmueubre odpasoeameno-
HWe mexHono?uu

Konuqecme,o
.tacoB

III, IV
JI flpese uraq r4il, pa3 Aa towmd MarepuirJr 2
IIP Pemerpre 3araq na IIK 2
JIP Pemerrne 3aratr na IIK 4
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6. PesoHaHcubre tBreHr.rs B gneKTprrrrocKr{x qerrfi cr.rnyconAanbgofo roKa.

7. Tpex(fasnue erleKr:pl,IqecKr{e Ilerrr.r. florryuenue rpex$a^:nrx 3[C. llpeuuyrqecrna rpex$a3HbrK

qenefi repeg o4uo(lasnrnraa.

8. CoornolreHxfll. xunetrruBD( LI Qaenrrx 3neKTpr4qecrrrx BeJrr,rtrr4n n rpexSa:H6D( rreruD( flprl pa3-

Jrr.rtrrbD( cnocoOax coeAr,rHeHr,rJr Hiupy3KE.

9. Meropr pacuera rpex(fa:nrx enerfflpr{qecKr-D( qenefi B pa3JrmrrbD( pexc,rMrx pa6orrr.

10. Ocnoenbre rroHsrwt reopult sneKTpoMarr{rrrnoro [on-l{. Vpanneurar Marceenna.

11. Pacnpocrpar{eHue pa&roBoJIII B cpeAax c put:lJrrlvrnrr\er xapaKTepr,rcrnrcMr,r. Bomroeoe coqporr{Brre-

r*re. frry6nna npoHr{KHoBewtx. lptna BoJrHbr. @asosa.fl cKopocrb.

12. 3ueprux 3JreKTpoMarnr{Tr{oro rroJrrr.

13. ManurHbre qerur. Snenrernrr rvrarxruruoft qelu. 3aros rroJmoro roKa.

14. Kpaerre HaMarHr.rrMBarIlIrI gneKTpo'TexHrrqecKr.rx Marepr,ranon. OcnoeHrre coorHomeurrr AJr.rr

@;B;H. 3ar<onrr Kr.rpxro$a AJUr MalHurHbD( rleneft.

15. Metoarr pacqera Hepa3BerBnerrrlbrK r{ pa3BerBnerrnbx ManrrirrHbD( qeueft.

16. OauoSzBHbIe v rpex$aanble eneKqpnqecKr4e rpancSoprvraropbr. Ilpunqrur aeiltcrnur.,KoHcrpyK-

rryrfl.

17. OnpegeJreuue rrapaMerpon rpaucQopMaropa rrr orrbrroB xonocroro xoAa u KoporKoro 3ilMbrKa-

HI,I'I.

18. Ocnosuble 3neprerurlecKlle coorHorrrenxs rrtrpanc(poprrlaropoB, BrrAbr rrorepB.

19. Mamr.rubr rlocrotuHoro roKa. Ycrpoftcrno lr rrpnrurn Aeficmr,rs. Ocnossrre cooruomenvtr.

Xaparrepucrr,rKr,r.

20. Cnoco6br peryJlr.IpoBaHl{-f, qacrorbr BpaTr{er{r4Jr M;rrrrr4rrbr [ocro{rrHoro roxa.

21. Acurmpouubre MannlHbr. Ycrpofictno Ir [p]rHru,rn Aeitcrrlus. Ocuosnrre coorrroueuux. Xapar-

Tepflcrr,rKr.r. CrornxenrEe.

22. Cnoco6br perynupoBaHr,ur qacrorbr Bparr{eHrur acuuxponnoro ABnfarenr.

23. Btopn.rnbre r,IcrorIHI{K}I gJreKlporrr4Tau}rr. Cxervrrr o.4nolparrrrx BbmpflM[Tenefi. Ocnosnrre

cooruomeHl{t gneKTplaqecKr.D( BeJrurrr}rn. CpanHenrae pa3nr,rrrrrbD( cxeM BbmprMrrenils.

24. Arcrvsuhre a peaKTI,IBIrbre crnarr{Birrorq}re $unrrpu. Tunu, cnoco6rr BKJrror{eur,r;r, ilpr{Hrlr4nhr

pa6otrr, cpaBueulre.

25. Branonxpnbre rpar*r.rcropbr. Tunrr, BAX, ocHoBHhre [apaMerphr.

26.fpa$wuecr<uft pacqer ycl4JlllTenbHoro KacKaAa c 03 ua 6unorxpHoM Tpurrr3r4crope.

27. Teplrrocra6taJtursuIafl (srrarrrepuax r,r KoJrJreKropuar) ycuJmreJrbHoro KacKaIa c 03.
2S.Ycunurenrnrrfi KacKa,4 c OK ua 6uuonrpnoM Tparrncrope. Cpaenenr4e KacKaAos c 03 u OK.

29. Oneparrynounue ycI4JIrrreJrI,I, il4paMerrpbr (marr.ruecrue lr l[rnaMr4rrecrue). Vcrpoficraa npeo6pa:o-

BitHLIt ananoroBbD( cr{nraJroB rra ocrroBe orleparrylonnrur ycurunelefr.
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30. Ocnonnble JIorIrqecKI{e oneparlur,r. JlorraqecKr{e cr{ruaJrrr. Jlorr,rqecKr.re 3JreMeHThr.

Tecmo eue s alawun (np unepnwe) :

Tecr J\b I
I. 3nercmpwtecKo,n cxeina omo:

A. rpa(fu.tecKoe nso6paxeulre ll.n:earrbnofi snerrpuqecKofi rlerrrd c rroMoqbro :rryleanvrsptpoBarr-

HbD( SJICMEHTOB;

B. rpaQnuecroe nro6paxenl{e peanrnofi greKTp[rrecrofi qeuu c rroMorqbto peiurbr{bD( gJreMeH-

TOB;

B. rpa$ra.recroe zso6paxeuue peanrnofi greKTp[qecrcoft qenra c rroMor{sro :apleailH3rrpoBauubD(

SJIEMEHTOB;

f. o6rerranoe uso6paxerrrle peiurbnoft ererrpr'rvecrofi qerrlr c rroMoqbro pr4eurn3vpoBarrrrbD(

SNEMCHTOB.

2.Vsen sneKmpuvecrcoit qenu emo:

A. naecro coe r4melalas. AByx aJlr,r 6orrrmero r{r4clra nernefi;

E. mecro coeAl{Herrrur rpex r{Jrr4 6onrmero qucnanernefi;

B. uecr:o coegr.rHeur,rrr qerbrpex r,rma 6ormmero qlrcJra neteeft;

f. rraecro coeAIlHelrr.rf, rno6oro qllcjrla eetneft;

3. B emea ereKmpuqe crcoil qenu nped cmaenaem co 6 oil :

A. yracror qe[I{, o6pa:oeaunrul nocneAoBareJlbuo coeAr,rHerrHbrMl,r gneMeHTa]vrl{, qepe3 Koro-

pbre npoTeKaeT olFrH lr ToT xe ToKt;

B. yuacror qerrn, o6paronanurfr napamreJrblro coeA]rueuHbrMr{ gJreMeHTEMr4, qepe3 Koropbre

rrpoTeKaeT olprH u ToT xe ToK;

B. yracror rIerIlI, o6pa^:onannrfr nocne4oBarenbr{o u [apaJrJreJrbuo coeA]rHeHHbMr{ 3JreMeHTa-

Mr4, qepe3 KoTopbre rrpoTeKaeT o,ullr{ r{ ToT }Ke ToK;

f. yractor qenn, o6pasonanurul c,oeAuHeHHbMLI ssegAoft gneMeHTaMta, qepe3 Koropbre npore-

KaeT oAIIH rI TOT X(e TOK;

4. II ap anne nau o e c a e d uH eHue or etvt e Hmo 6 emo c o e d ua eHue :

A. npra KoropoM r oAnofi u roft x(e flape y3noB rrpucoeAuHeHo HecKonrro setneft H Ha Bcex Ber-

BD( r{MeIOTCS pa3Hbre HarrpffKerrru{;

E. npu KoropoM r o.ryrofi r.r toft x(e flape y3JroB [pucoeAr.rHeHo HecroJrbxo eernefi r{ rra Bcex Ber-

Brx r4MeeTc{ oAHo tr To xe HanptxeHr,re;

B. npra KoropoM Ic o.rytofi uT oit xe [ape sersefi npucoeAr4rreuo HecKoJrrro nersefi u Ha Bcex

BeTBTX [MeeTCr OArrO r4 TO )Ke Hz[rprxeH]re;

f. npra KoropoM rc o.urofi n rofi )Ke rrape y3noB nplrcoeAlrueHo HecKoJrlrco nerseft lr Ha Bo Bcex

BeTB.fX OAI'rH I.I TO X(e TOK.
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5. Koumyp oreKmpuqecrcoil qenu erno:

A. rnoboft pa3oMKHyrbtrl trIrb, npoxoArrquft rto HecKoJrbKr4M BerB{M;

5. mo6ofi tryrb, rrpoxoArrqfifi no urecroJrbKr.rM BerBrM;

B. ruo6ofi:arvrrnyrsrft trys, [poxoArrq,rfi no necroJrbKnM BerBflM;

f. rno6oft sarraruyrrfr tryrb, rrpoxo,qrr4.rft no ysnau qerru;

6. Hesaeucu.uatil KoHmW lmo:

A. ronryp, n xoroprrfi Bxo,q4T xors 6rr ABe HoBbre BerBll;

E. nernr, B Koropyrc BxoAlrr xors 6sr orulu uoertrl gJreMerrr;

B. pasourcrymd Konryp, r roroprfr BxoArrr xors 6rr oAHa HoBtur BerBb;

f. ronryp, n r<oroprni BXoAlrr xorr: 6rr olgra HoBrur BerBb;

7. Ilocmoaruuatil sreKmpuqecrcuti m,orc - ?reKmpuqe cttuil morc :

A. gnaqenue Koroporo He r43Merr;rercr Bo BpeMeHr.r;

F. suaqeurne z HarrpaBJlen]re Koroporo He rfiMeHrrercr Bo BpeMeHI{;

B.uanpanner{r4e Koroporo He }r3Meru{erc{ Bo BpeMeur.r;

f. sHa'reuue I{ HarrpaBJIeHLre Koroporo r.r3MeHrercs Bo BpeMeHr4 cornacoBanHo;

8. Bmopoil saKoH KupxzoQoymeeprcdaem qmo

A. reouerpuqecKail cyMMa nagenralft HarrpffKer{ufi n rno6orra 3aMKHyroM KoHType paBHa anre6-

parauecrcofi cyMMe 3AC, BxoAf,rqr{x n gannsnl KoHTyp;

B. cyurraa uo4yneft naAeuIEft Hilrrpt:xennft s rro6oru 3ulMKHyToM KoHType paBHa anre6pauvecroft

cyMMe 3AC, BxoArrqr.D( s AaHHrfr.Kouryp;

B. ame6panuecKal cyMMa naAesuit Hanpfft<enuff n rno6orra 3aMKHyroM KoHType paBHa ame6pa-

FrecKofi cyruMe 3AC, BxoArrqux n 4annrnl KoHTyp;

f. ame6pararecKail cyMManaILelaufi;HanpffKer{ufi s Jtro6or\d 3aMxrryroM KoHType paBua cyr\{Me

rrno,4ynefi 3AC, BxoAflrrl?rx n 4annrrft KoHTyp.

9. IIod uenuueiluatMu sneKmpuuecKuhtu qelttilu noHuMatom sreKmpuqecKue uenu

A co4epxaJqne gJIeMeHTbI c sensnefiHbrMn Boirbr-aMrrepHbrMr.r, ne6ep-airanepHbrMr,r r4 Kynog-

BO JIbTHbTMLI XapaKTepI4cTr4KilMI{ ;

F. co4epxarque sJreMeuTrr c nraueftttrbrMr.r BoJrbr-aMflepnbrur{, ne6ep-aunepubrMr{ rr Kynon-

BO JrbTrrbrMr{ xapaxTepr,I cTrrKaNtur;

B. co4epxarr{ue gneMeuTbr c nenr,rrefinhlMr.r Mexiur[qecKr{Mrr xapaKTeprdcrr,rKSM}r;

f. co4epxarqlle SJIeMeHTbr c nerusrgfinbrur,r rerrJroBbrMr{ xapaKTepr.rcr}rKurM{.

10. Henuuettuarc eneueHmd nodpasdennnm Ho...

A. Ar.roAurre, Tpau3r{cropnbre rr rr{prdcropubre;

B.pesractrnurre, I{HAyKTI{BHbre I,I evmocrnbre;

B. $otogxoAnbre, cBeroIr.roAnbre r.r onrorrapbr;
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f . rea4parurrnbre, rauep6owrqecKr4e ta 3xcrroneHrlr,raJrbnbre;

I I.Henuueiluarc pesucmopbt B omruque om nuueiluaw o1nadanm uenuueimuMu 6orbm-

atltnepHbtu4u xapaKmepucmuKoJttu tt Jt4o?ym 6atmu nodpasdeneHbt Ha dee donawue zwnnu...

A.neynpamxeMhre r{ yrrpaBnreMbre;

E. npononormbre r{ yrJrepo4nbre;

B. 6onrmofi to.mocrr,r r,r uanoft Tolmocrrr;

f. nocrosuHbre r{ [epeMeHHbre.

1 2. CuuaempuuHbtMu Ha3w6atom nenuueituwe eneMeHmbt...

A. y xoropbD( cr,rMMerprrr{Has Qoprua.

E. y roroprx BAX ne 3auvrcflT or r{alpaBJrenraft roxa B H}rx }r HaJrpr}KeHr4f, Ha 3iDKr,rMrx;

B. y roropbD( Br'rRo4br pacrronol1e1rbl cI,IMMerppIqHo;

f. y r<oroprx BAX 3aBI,Ictr or lrailpaBnenrnfi rora B Hr,rx ra HarrprxeHrrrf, rra 3axrr{Mzx.

I 3. He cua'tuempwffiwhtu Ha3w6anim uenuaeitHbte oreueHmbt...

A y roroprx BAX He oAlIHaKoBbrt npr,r pzx]JII{rIIrbx Hi[rpaBneHr.rD( ToKa ]r Harrprx(entrs,taasa-

)KI{MZX;

E. y xoroprrx $oprr,ra He crrMMerptrt*a;

B. y roroprm BAX oAr,ruaroBbr rrplu prl3Jrr{rrubD( HarrpaBJreH}nD( ToKa !r Ea[pfl]r(eHr,rrr Ha 3oKr4-

Max;

f. y roropbx BbrBoAbr pac[onoxeubr He c]rMMerpr,rrHo.

1 4. B zpynny Heynposrtewutx u enun eilHdx p uucmopoe exodam...

A. rpexereKTpo,qnbre (u 6onee) JrelMnbr, Tparr3r{cropbr, Tr4pr,rcropbr;

B. repnaopeurcropbr, $orop*ucropu, (forograo,qbr, Marnr,rrop$]rcropbr;

B.rpan:uctopbr, Tr.rplrcroprr, [peAroxpaurrren]r;

f. naunu HaKaJIpIBalII4fl, gJlelrrpllqecKat 4yr4 6aperrep, ra3orpon, cra6awrr?oH, rroJryrrpoBol-

HrrKoBbre BblrpsM[Tenu (4no.usr).

15. Conpomu*neHue rcoudeucamopa eMKocman 4 urc@ e cemnc c uacmomoil nepeueuuo?o moKa

50 u 400 fry paeuo...

A. 0,1 rOrra,0,8 tcOira;

E. 1,6 rcOna, 0,2 rOivr;

8.0,2 xOu, 0,05 rOrr,r;

f.0,8 rOru,0,1 rOnr.

Tecr.llb 2

l. Roudeucamop nKrnqeH 6 cemb nepeJweHHozo moKa cmaudapmuof,t.rtacmomat HanpaerceHue 6

cemu 220 B. Cuna moKo 6 ryenu smozo rcoudencamopa 2,5 A. Earcocma xoudeucamopa pa6Ha.

A. 0.36 ur@:
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8.72 urc@;

B. 18 ur@;

f.36 rrarO.

2. I'IndyrcmunHoe conpomu*teHue Kamryr<u c uudyr<murHocmbn 0,2 fn npu qocmome morca 50

Tq u 400 f4 pa6Ho...

A. 0,63 Ona,0,25 rOrra;

8.63 Ou,0,5 xOrra;

B. 630 Orr,r, 1 rOu;

f .6,3 Ou,0,05 xOu.

3. Kamywrca uJileem aKmunHoe coltlootnltBneuue I5 Oa u undyxmurHocmb 63 ufn. Ilonwoe co-

npomuqreHue KamWKu 6 cemu fi€ptet4ssrozo moKo c qocmomou 50 flt pa6Ho...

A. 25 Orr,r:

8.2,5 Orra;

B.250 Ona;

f. 0,25 Ou.

4. B ryenu nepeMeHHozo moKa nKttA)qeHbt nocnedoeamerbHo pnucmop c aKmunHbtw conpomu+-

reHueM 15 Ou, KamWKa c uudyrcmunHwM conpomurneHueM 30 Oa u xoudeucamop c eJ]4Kocm-

Hbuil conpomu*reHuel4 22 Ou. Ilonuoe conpomusJreHue qenu pctsHo...

A. 0,17 0u;

E. 1,7 Onr;

B.17 Ou;

f.8,5 Orra.

5. B cema nepeJdeHHozo moKo cmandapmuoil qacmombt Hanpflilceuuea 200 B nocnedoeomerbHo

Brutoqevbt p%ucmop colrpomusteHuetut 150 Ou u r<oudeucamop ewKocmwo 16 nr<@. Ilonuoe

conpomu*JteHue qenu, cuJta moKa e uei4 HanpnJrceHue Ha 3mrcuirrox p%ucmopa u rcoudeucamopa

pagHbt...

A. I25 Ov', 0,4 A, 608,808;

8.25 Orra, 8 A,I2 8,16 B;

8.2,5 Orr.r,0,08 A,I,2 8,1,68;

f .250 Ou,0,8 A,1208,1608.

6. HanpncrceHue onepescaem auy tnoKa Ha KamyaKe uudyrcmueuocmu Ha...

A. n/3

B. n/4

B.- 7tl2

f. nl2
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7. HanpacrceHue omcmaem om cuJttlt riloKa ua rcoudeucamope Ha...

A. nl3

B. nl4

B.- nl2

f . nl2

S.HanpntceHue u moK B KamWKe iu3weH.ffiomc.fl 6 3anucttwocmu om spel4eHu maK:

220sinl00 nt, i : 6sin(I00tx - tr/3). Ifompe1naet4at Mot4Hocmb pa6Ha.-..

A. 115 Br.

8.33 Br.

8.330 Br.

f.3.3 Br.

9. Bonuma,temp, nodrcnoqeuuani K sreKmpodeuzamento, noKa3cut 220 B, aMnepwemp - l0 A, a
sammMemp - 2rc8m. KoefuQu4ueiqm Mol4Hocmu u cdeuz Qas necrcdy HanpnuceHueJil u moKoM

pagHbt...

A. 0,61,2500

8.0,3r,2,50

B. 0,51,500

f -0,9I,250

10. Rone6amenuuuil KoHmW code,ocrcum rcoudeucamop el4Kocmuo 800 n@ u KamWKy uH-

dyrcmueuocmbn 2 urcfu. Ilepuod co6cmeeuuatx rconedauuil rcoumypa...

A.0,5 c

B. 0,125 c

8.2,5 c

f.0,25 c

I I . Cucmeua nepeueHHo?o moKq Ho3btaaemcn mpex$asuoil ...

A. n roropofi 4eftcrryror xee 3AC oAI.IHaKoBoft qacrorrr, HaqaJrrr{bre (pasu Koropbx cMeqeHbr

rra l/2 neprro.{a;

B. r roropofi 4efictnyror ryra 3[C oAr4HaKoBofi vacrorbr, HaqarrbnBre (pasu Korop6D( cMerqenbr

lual/4 repuola;

B. n r<oropofi 4eficrnyror rpll 3AC oar,rnarconofi qacrorbr, HaqaJrBnbre $aau KoropbD( cMerqer{br

sa2l3 nepuoAa;

f. e roropofi Aeficrnyor rpl4 3AC oannarosofi qacrorbr, HaqaJrbgbre @asrr Koropbx cMerrleHbr

lu'al/3 repr4oAa.

12. TpexQasHafl cucmer4a e. d. c. nntrtemct cutvrtvtempurtuoit...

A. n rcotopoft aunnnry/pr 3,{C r qracrorbr pasubr, a Qa:rr cAB}rnyrbr na 1500 orHocr.rreJrbHo
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Apyf Apyfa;

B. n roropoft auunury4u 3[C piu]Hbr, qacrorbr pil3Hbre, a $a:u cABr{Hyrbr sa 1200 orHoc}r-

rerrbHo Apyr Apyfa;

B.e r<oropofi avnnuryArr 3[C u qtacTorbr paBHbr, a $asrr crBkrrryrbr rta 1200 oruocr{TenbHo

Apyf Apyfa;

f. e roropofi avnrmry4u 3[C He :paBHhr a qacrorbr paBubr, a $asrr cABr,rnyrrr sa 1200 orgocr4-

reJrBHo Apyr Apyra.

I3' O6aomKu ?eHepamopa coeduuntomcfl seesdoti. Ilpueauurcu ereKmpuqecrcoil oHep?uu npu

?mOJrL MO)ICHO 6Klll0qdmb...

A. rpeyrolbHr{KoM;

E.:nes4oft;

B. rpeyronbrrr{KoM u ares4oft;

f.4pyruu cuoco6ou.

14. HanpnrceHue Ho3btnaemct $asuwu ecru omo HanpnflceHue...

A. uex4y nauanarrau Sas;

E. rraeN4y rcoHqauu $a.:;

B.ueNgy HaqarroM H ronqorra (pa:;

f. uexgy HaqurJritMr{ o6uoror.

15. HanpacrceHue Ha3bt6aemcn nuueitHbtM, ecru omo HanpfficeHue...

A. nrex4y uauuraxm $a1'

E. rraex,qy rouqauu Sas;

B. ruex4y HaqaroM u nonqona Sas;

f. uex4y HaqaJraMr.r o6uoror.

5.2 Tegronbre 3aAanms AJrfr Terqyqero KoHTpoJrfl

Tecr i\bl

I. Veuy paeHo noKo3aHue cu4nepMe,mpa, ecru napaitempbr t4enu sadauat e Ouax.

A6A;
E3A;

B 4,5 A;

r9A.
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2. ,[nn sadauuoeo KoHmypa, exodnt4eeo 6 cocmaB cnotutoil qenu cocmosumb wasueuue 2-zo

3oKoHa Rupxzofua.

A. Ez- Ey E3: fr Ift rf 12 (rf \f \ \;
B. EtEz+ E3: Ilry ft ft)
B. EyE2+ Et: hft- Ilrf
f . E7E2+ Et= Irh -It rz.

3. Im sadauuofr Bemau 6 qenu fioctwo.rtrHozo moKo nbtprcrumb moK qepes E, (J, r.

- E_UA I =-: r
, u-Es 1=

.r

e I-L'
r

E+Ur I= LI +-

4. Onpedenumb cyltJ,tapHw ttot4Hocmb, omdaeaeary ucmoqHuKa-

MU'

A. 125Br;
B.85Br;
B. 145Br;
f.608r;

5. SxeueaneHmHoe conpomusJteHue qenu, npedcmaeneauoit Hu cxewe, pa6Ho

A4/5r;

Er;
B 2r;

T ll5r;
6. B4enuc nocnedoeamerbHwwnKutorteHueM R uC cos g:0,8 VeaypaeuaeilKocmb C, ecnu

R :400 Ot*, a f : 50 na.

A 31,8 rrarO;

E 6,4 urO;

B 667 rrrrO;

f 10,6 urO.

7. B qenu c nocnedoeamerbHbrw co'eduHeHuei4 R: 10 Oa u L:0,1 fu uanpzcrceHue Ha uH-
t9

rt V, It



dyrcmueuocmu pa6Ho Ut : 50 sin100t (B).

Veuy paowo JvrzHoneHHoe 3HaqeHue' npuroilceHHo?o uanpacrcenuaT

A 100 sin(100r-90o);

E 70,5 sin(l00/ + 45o);

B 70,5 sin(l00r 45');

f 100 sinl00r.

8. Onpe4enrrrb rroKa3arrrre BonbrMerpa, BrJrroqeHHoro B rlenb crlnycouAnnbHofo roK4 ec:nu V1

[ora3brBaer 248, r: 16 Ollr., x"== 12 Ou

A 568

B

f
9.

ssaJl;
24 B;

40 B.

Yxasama KoJilnJreKc conpomunnemun nampedumew, HonprilceHue u moK Komopozo nwpmrca-

emct u : 200sin(ot+5f) B; i :Ll:sin(att+ 20o) A.

A tvjt7,6;
B 17,6 +lAj;

B l0+j17,6;

| 17,6-10j.

Tecr J\b2

l. Karc u3r4eHumct nuueiluutil moK, ecru ctttvtMempuuHyto Hazpy3Ky, coeduneuuyn seesdoil, nepe-

coeduuumu s mpeyzoJtbHuK npu Heu3MeHHoJtt uanpatceuuu?

A. Vsem{w{t"" u J3 p*,

B.Vnerumcsn3pas;

B. Vuensmnrc" * .6p*,
f. He rr3MeHlrrc.f,.

2. Onpedenumb noKasoHufl c&ffiepMempa, ecru mpexQasuan cemb xapaKmeprcyemcfl cuJ,ttrem-

puuuori cucmenoil HonpflJrceHuil: UB:Uac-Uct:220 B, R t R
:xL:xc:]0 ou.

A. 9,3 A;

E. 38,1;

8.0;

f. 15,9 A.

A

B

C

,A/
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3. B cvrrruerpr.rvuoft tpex(faenofi qenu noKa3aHr,re BarrMerpoB cocraBnrror P;2 xBr, p2

:15,3 rBr. oupegeJrurb rcoeQrparlueur MorqgocrrE rpex$a.rHoro nplreMgr.rKa

A. 1;

8.0,6;

8.0,8;

f 0,4.

4. ffompedumena nodrcnnqeH K cernu c ctLMwempu'ruoti cucmeuoil nuueilnam Honpfficevuil. Tor<u

e Qasax nompe6umerfl panvbt 5 zl. Onpederumb moKu B ttu-

uef,tuaw npoaodax?

A.11:8,65 A; 19:8,65 A; Ig==8,65 A;

E.11:9,66 A; ft:8,65 A; Is=8,65 A;

B.11:9,66 A; ft:5 A; Ig:9,(i6 A;

T.Ia:8,65 A; fu:0 A; Is:9,66 A.

5. B mpexfiasuoit qenu npou3oulo nepeeopaHue

npedoxpanumena F1. B emoa cnryne:

A. facnyr rraMrbr Hl u If2;

E Jlauna I{2 neperopaer or repenarp.lllrenur.x;

B Haran JraMrrbr I1'2 ttopvratlurnl, ocraJrbubnr HerroJr-

Hbfr;

f Haran Bcex JraMrr neuonnrul.

6. Ha cmarbHoe Korbqo, cpedunn d,nuua xomopozo l":

C

120 cu HaJwomaHbt 2 odarcmrcu: @t : 100 eumrcor u @2: 500 6umKo6. I'Iseecmeu mox emopoil

o6uomr<u I : 2 A u Kpunan HoruazHuqunaHufl cepdevuurca. Onpedenumb moK nepeoil o1uomrcu,

rcomopani 6u o6ecnequt uudyrcqurc' B : 1,2 T.

B

--o
Wc

+-O=

L,2

0,8

0,4
Iz

10 15 20
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A 11:llA
E h:31 A

B It:21O
f 4:1100,4

7 IIo rcamywKe npomeKoem moK I : 5A, qucro BumKoB KomWKu a : 500 6umKo6. Onpedenuma

MozHumHyn uudyxqun e eotdyauow 3&)ope, ecnu

lJwnt, l"-: I00ca.

A B: lTtr;

B. .B: 1,l5Tn;

B B: 0,8T.n;

f. -B:0,6Tn.

J{;Ai
5

,:

8. ,[nuua cmanauoil qacmu cepdeuiauxa l": I j\cu, eosdyauatil 3crtop

6 : 0,1 au. Onpedenumb HaA,razHuttunapu4yn cwy F o1aomrcu, Komapafl cosdara 6ot e eos-

dwuou easope 86

:IT.
A. F: 800 A;

E. F:720 A;

B. F: 1600 A;

f. F:300 A;

9. IIo KamWKe

1,2

0,8

0,4

201510

npomeKaemmorcI:5A.BaruucnumbJrtazHumHatilnomox6Konbqe,ecnuS:I0c*r',6:Iutt, l"
: I38 ca, W : 400 rumKor (rcpunax HaMarnr,rq[Bauns.pllc. sa4aura 8.)

A. (D:9 naB6;

B. @: 1,5 naB6;

B. @:0,9 rvrB6;

l. @:90 naB6.

10. V dpoccert c Qeppumoeatu cepdevHuKoit, nodrcntoraeauuut nod cuuycoudaabHoe Hanpnuce-

Hue, yqefluquau eosdyutuutil zasop. Rat< usueuumcfl npu omow Ma?HumHbtil nomorc e cepdevuutte.

A. yneruwr.ncx;

E. yuenuuvncfl;

B. ne rasl,renulrafl;

f. ua.uo.rIaHHbD(.

',1.2. Bonpocu lnn gK:rdJjteHa

flafire otrpeAeneaue norurrlllro (rlgneKTpl4rrecKru{ rlerrB>..

fiaftre oqpeAeneHue u odrsctru're (p*rsu.recKlrft cMlrcJr norurrr.nr - (sneKTpoIBr,rxyrqas crrJr4).

l.
2.
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3. tlro co6ofi [peAcraBnfler cxeMa 3aMerrleHr4rr a Anrqefo orra rpeAga3naqena
4. laine onpeAeneur{e rrourrrr,ilo - flocro{HHrui elerrpr,rqecrnfi ror.
5. Karoe coeAlrneHlre 3reMeHToB:rreKTpuqecroft qe[r4 Ha3r-rRaerc .[ocneAoBareJrbHbrM co-

enlrHeH}leM.

6. Karoe coeAHHeHrIe gJIeMeHToB:rneKTp[qecxofi qenu Ha:]hrBaerc{ lapilrJlenbHbm coeA]rHeHr.r-

eM.

7. flafire ofipeAeJlesae $r.rsrauecroft eeruquubr (snexTpr.TrrecKoe coflporr,rBneHr,re qenn).
8. E4nnnqbl a3MepeHllrl colporlrBJreHr,rJr. Oopuyna Arrr pacqera coflporlrBJrenriu{ rpoBoAa Ko-
ne.nrofi .IIJITIHET.

9. [aftre orrpeAeneHrae Srasrauecxofi eerr{.rubr 3neKTpurrecKar eMKocrb. E4r.rnurlu rtMepeHils.
10. laftre o[peAeneHue (pnsruecrofi ser[.ilarrbr (r4uAyr(TprBuocrb KaryrrrKr,r>. E{unzqsr rBMe-
peHwr.
1 1 . C$oprryr upyirre 14 3arrvr;ntrre o6o6rqennrfr saroH OMa.
12. C$oprraynapyirre v 3arrr4mvrre neperuZ 3aKoH Krapxro$a.
13. C$opupupyiare u 3arrrmrare nropoft 3aKoH Kupxro(pa
14. Kax onpeAeJulrorc{ MrHoBeHHbre 3HarreHar{ nepeMenHoro roKA Hanp-flx(euwr u 3.[.C.
15. Kar olpeAenserct yruoBa-s cKopocrb r,r B3ar{MHoe rroJro)KeHr,re BeKTopoB Ha AuarpaMMe
16. 9ro raroe rpeyroJrrur{K Harpsxenufi.
17. 9ro raKoe pe3oHanc roKoB, KaKoBo ycnoBr,re HacryrrneHr,rrr pe3ouarrca, r{ qeMy paBHa peso-
}IA}JCHAfi qaCTOTa.

18. Irlso6paulre cxeMy rpex$asno1ft qerul npv coe4r4rrerr.M o6uoror reueparopa u 0a: Tpex-
(pasuoro [pr{eMHr4Ka rpeyroJrru}rrioM c olpeAenen}reM ToKoB B rlenu.
1 9. C$opu y nnpyfrre nepnrrfi 3aKoH KoMM)'TarIlrE.
20. C$opuyrnrpyfire nropofi 3aKoH KoMMyrarlr4lr.
21. fiaftre onpeAeneHr.le Marur{Trroft qenu.
22. C$opuvwrpyftre 3aKoH rroJrno,ro roKa Anfl uarnrarnoft qewr.
23. [aftre orpeAeneurde 3aKoua Orraa Ans uarunrsoft qenu.
24. fiairre orrpeAeneuue rlepBoro E BToporo 3aKoHoB Kupxro(fa Anr MarHr4uroft qenra.

25. fiafire onpeAeJloHlde rou.fir]rro roar[rfrulrer{ra rpancQoprraa{}rr.r rpanc(poprvraropa.
26. fiaiare orpeAeneHrre ronrrrr,rro anrorpanc(f opMaropa.
27 . fiaiare oIIpeAeneHHe rroHrrr4ro r.BMepr{TeJrbHofo rpa"nc$oprvraropa.
28. [aiare onpeAeJren]re rronrrrrro (acar{xponHar Mamrrna>).

29. fiafire oqpeAenenr,re no$rrrirro (clrHxpounhre MarrTrruhD).

30. ,{aftre o[peAeneHr4e rlonxrlllo snertrHeft xapaKTep[cr]IKrr reneparopa rrocroruHoro roKa
He3aBr4cr,rMoro no:6yxg envrs..

8. Vqedno-uemoduqecxoe u unQop*taquoHuoe o6ecneqeaae ducqurutunu (*todynn)

8.1. OcuosHas Jrrrreparypa

1. Eeccouon, JI.A. Teoperl4qersKae ocrroBbr eneKTporexHurcra. 3nerrpuqecKr.re qelr4: [y"e6-
ttuxf lJI. A. FeccorroB. - I4a4.10-e. - M.: fapaapvrKpr,2007. - 702 c.

2. flervrrp.rrtr, K.C.Teoperr{llecK[e ocHoBbr oneKrporexr{rrrcu : yre6. AJUI By3oB. T. I i K. C.

,{euupunr, JI. P. Hefiuau, H. B. KopoBKrrH. - 5-e rasA. - M. [u ap.] : Ilurep,2009. - 512
c. - (Yve6ru4K Am nyaon).

3. ,{euupuxu, K.C.Teoperl,IqecK[e oclroBbr sneKTporexHr.rKn : yqe6. AJU{ By3oB. T.2 I K. C.
[elaupuxn, JI. P. Hefiivran, H. B. KopoBKnH. - 5-e usA. - M. [u Ip.] : flurep, 2009. - 432
c. - (Yue6nvK EIrr. nysor).

4. llotanon, Jl.A.Kparrufi rypc reoperr4qecKr,rx ocHoB oneKTporexHzrrn:: yre6. noco6ue L[.

I I Il. A.lloranos. - 2-e usil., Aorr. - Ep-ancr :VIsg-no EfTy, 2005. - 178 c.

/.J



5. Iloranon, Jl.A.Kparxrafi x1'pc reoperr{qecKr.rx ocHoB oneKTporexHr,rKr,r : yre6. noco6r.re.
rl.2 lJI. A. florauos. - ?Is;q. 2-e, gon. - Bprucr : I,I:4-no Bfry, 2008. - 199 c. - ISBN :t-
898 38-326-3

6. Iloranon, JI.A.TeoperLIqecKrIe oclroBhr 3nerTporexnr.rKr.r: c6opnm 3a"qaq: )qe6. noco6ue
/ JI. A. florauon. - 2-e vr3,4., Aor. - Epxncr : I,lsg-no FfTy, 2007. - I92 c. - ISBN 5-
89838-259-3

7. florauoa, JI.A. OcnoBbr sJIeKTpoHr{Kr{: yse6. noco6ne/ JI.A. floranon, M.I4. Maxcrauqen.
- Bpxucr: EfTY, 2006. - 183 c.

8. 3nerrporexrrrlKa I{ gneKTponma: yre6nurc / O.I. HonoxrElon, - M: fap4aprarz, 2008. -
653c.

8.2..{ono;rnnreJrbnafl Jrtrrfeparypa:

1. Becconon, JI.A.TeoperLIqeoKue ocHoBbI gneKTporexur{Kr.r. 3ner<rponrarHr.rruoe fione :

yse6. AJr{ ByioB I n. A.6ecconon. - 9-e ras4., nepepa6. r4 Aor. - M. : fapgapr.mr,200l. -
3 16c.

2. Hosolxuron, O.II. 3lerrporcxurrKa r{ eneKrponr.rra / O.lI. Hoeoxr,uroa, - M: fap4apn-
xu,2008. -653c.

3. Canulon, I.B. 3nerr:pore)Gr,rKa lr sneKTpolrr,rKa: Kypc neKrluft I f.B. Casraron. - M.:
Aarnxos n K, 2008. - 480 c.

4. Peryc, f.f, Benoycoe, A.I4. C6opnar 3aAarr r{ yrrprrxuenrafi no eneKTporexur.rKe r{ ocHo-
BaM sneKTpoutrwt.lf.f.Peryc. - M.: Brrcm. mx,2002. - 416c.

5. fepacrauoe, B.f. C6opnrax 3ar,aq rro sneKTporexrrr{Ke ra ocHoBaM 3neKTpoHr4xr./ floa pel.
B.f. fepacr.rMoBa. - M .: Bbrcm. mrc., 1987. - 288c.

8.3. Ilporpanrrvrnoe n KoMtrrynrrKarlrroHHoe odecueqenue:

L flporparr,runuft naxer ELECTRONICS WORKBENCH (Interactive Image Technol.
Ltd.).

2. flporparrrr.rnrrfi uar<er PSPICE (MicroSim Corp.).
3. MareuarNqecrrEfi rraKer I\4,{THCAD (Math Soft Inc.).

9. Mamcpaanuto-mtexHuqecKoeo6ecnerteaueducqunnunu(twodynn)

. MarepualrHo-TexHllqocKo€ o6ecneqenrre AprcL\utrJmnrr <3nerrporexnrrKa r{ sneKTpoHr,r-

Ka,l) BKJrloqaer [epetleHb ay,uuTopuit cywanoBJreHHbrM B Hr{x o6opy4oearu{eM, B Koropbrx ilpo-
BOAflTC{ ayAr{TopHbre 3aHrTr,r_r{:

1. JIerquonHUI ayruITopux, <>6opygoBar{Hiur Br.rreonpoeKTopoM AJUI AeMoucrpaq}r}r yse6-
Hbrx MareplraJroB (npeeenraqr,rft r,r Aeuoucrpaqlrri yre6nrx (funuuoe)

- Arycru.recKzur cr4creMa

- Mylrruue,uaft nrnl [poeKTop

2. Vqe6so-npor.I3Bo,qcrBeHuai[ na6onaropr4s. NrsrrpoBeAe]rrur la6oparopnsor gansufi

10. MemodaqecKue pewoMendaquu no opzavu:ruquu u3yqeHun duc4unnuuu:

Memodurca qmeHufl nercquil.
Jlerqnra, sBItsflcb oAHr4M I{3 o,cHoBHbD( MeroAoB o6yrenr,ra, AonxHbr pemarb cJleA}arorrple

SAnAr*I:

' I43JIo)KI,ITb ea,il(HefiItr}Ift MarepuaJl rlporpaMMbl Kypca, ocBerqarorrlr4fi ocHosHrre MoMerrrbr;

24



' pa3Bl4rb y cryAeHToB norpe6.Hocrb K caMocrorreJrbHoftpalore HaI 1nre6soituwaymoir
ruEreparypofi.

frasnofi saAaqefi raxAofi neKql4r.r fiBrrflercfr pacKpbrrr.re cyrquocrr.r reMbr il a1aJrv3 ee
rJIaBIrFx rIoJIo)KeHI4fi. PeroueHAJ/erct ua nepnofi neKIIIaI,r AoBecrlr Ao BHlrMaHHrr cryIeHToB
crpyKTypy Kypca E ero pa3AeJIhI, ia B AaJIbHefiIIIeM yKtrlr-rBarr HaqaJro Kax,qoro pa3Aena, cyrb r4
ero 3aAaIIZ' a, 3aK0HIITIB Ll3nolKelil[e, IIoABol[4Tb llTor IIo 3ToMy pa3reJry, .ITo6sr cB.rBarE ero co
cneAyroqrrM.
Codepcrcauue nercquil

Co4epxanrae nerqrafi olpeAenrercr pa6o.reft rporpaMMoft rcypca. Kpaftne xeJrareJrbHo,
qro6rr KaxAa{ neKrlur oxBarbrB€ura ra r4cqeplr-rRzura olpeAeneHuyro reMy Kypca u [peAcraBJr{Jra
co6ofi JloruIqecKr4 BloJlrre 3aKoHrIeHHyro pa6ory. Jlywne coKparlrrb reMy, Ho He AonycKarb rre-
pepr-rRa ee B TaKOM MeCTe? KOfAa OCHOBTTZU AAer erle noJrHocrbro He pacKpbrra.
Memodurca npoeederuua na6opamo,puam sauamuil.

I-{enuuu flpoBe4eur{r na6oparopnrrx pa6or _sBJrrrorc.s:

' ycraHoBJlenue cesgeft Teopllu c [paKTr.rKofi r soprrle 3Kc[epr.rMerrraJrbgoro [oATBepxAer{r4]r
noJromenr,rfi reopuu;

' o6yrenrae cryrenToB yr{eHrrc al{aJrr{3r4poBarb flonftenabre pe3ynbrarbr;
' KOHTpoJrb CnMocrorrenblrofi pa6orrr cryAeHToB fro ocBoeHr{ro Kypca;
' o6yrenne HaBbrKaM npo0eccltonansnofi AerreJrbHoernurrexnrlKe 6esouacnocru.

I{enu na6oparopuoro [paKTI{KyMa Aocrr{rarcTcr Har.rrrrmrrrM o6pasona B ToM cJr5^rae, ecJr]r
BbrfIoJIHeHI{IO sKCIrepr4MeHTa [Ipe&IlecrByer onpeleJreHHa-r{ [oAroToBr.rreJrbHall BHeayAr{TopH{ur
pa6ora. llosrouy nperloAaBarerb ,o6t3au AoBecr[ Ao Bcex cryAeHToB rpaQun BhmoJrHeg1tr Jra-
6oparopuror pa6or: c reM, qro6rr onu Mourlr 3turrMarbc-f, rleJleHarrpaBneunoft 4ouarrruefr [oAro-
rosKoft.

flepe4 HaqaJIoM ouepe4Horo 3alflTptfl. [perroAaBareJrb AoJrxeH yAocroBepr.rrbc{ B foroBuo-
crr'I cryAeHToB K BbmoJIHeHrIto na€ioparopnoft pa6orbr rryreM KoporKoro co6eceAosaHlrfl r4 [po-
BepKI'I HIIJII4IIIIJI y cryAeHToB 3aroroBJreHHbD( [poroKoJroB npoBeAeHrax pa6orrr.
Memodurca npoeedeuua npaKmuue (:rcux s auamuil-

I{enxrrara lpoBeAen]ilr [paKTnqecKrar saurrr,rfi rBJrrrorcfl :

' o6yreur're [pI,IMeHeHI,rt ocIroBHbD( gnerTporexnuqecKl4x 3aKoHoB H MeroAoB aHaJrn3agJIeK-
Tpr{qecKr.rx qenefi r,r 3neKTpoHHbD(,Fcrpofi crn;

' o6yrenrae cryAeHToB yMenrrro caMocro.flTeJrbno arranr43npoBarb floJr1,.{ennbre pe3yJrbrarbr;. KoHTpoJIb caMocrosrenrnofi F,"6o:mr cryAeHToB no ocBoegr.[o Kypca;
Ilelu trpaKTLilIecKID( 3ar{rITLIii Aocrnrarorcr Ha}rJrrrruru o6pasorra B ToM cJr5r.Iae, ecJrr.r HX

rrpoBeAeHI4Io rlpeAmecrByer onpe.nteneHHiu{ rroAroroBr.{TeJrBHar BHeayAr.rropnax pa6ora. lloero-
My [penoAaBarenB o6ssaH AoBecr]r Ao Bcex cry.qeHToB rpa@ur npoBeAeHr{r flpaKTr.rqecKr.rx 3a-
Id.gtuf,i c reM, qro6rr oHI,I MoHII{ 3a}[.IMarbcr qeneua[paBnennofi gouarnueft uo.4rorosroft.
O6r4ue percoueudaquu.

Llsytewue AI{cuI4rrnuHbI cnerryer Harrr{Harb c upopa6orru pa6ouefi nporpauMbr, y1ens5
oco6oe BHI'IMaHLIO IIeirr{M lr 3aAaqaM, crpyKType r4 coAepxagr{a Kypca. Vcnemnoe ocBoeHr{e
Arrcrll{rrnullbr frpeAfronaraer aKTr4Brroe, TBopqecKoe )Alacrr{e cryAeHTa rlyreM nnaHoMepHofi, no-
BceAneBnofi pa6orrr.
Pa6oma c KoHcneKmou nercquil

Ilpocrvrorpure KoHcrIeKT cpary [ocJre zauxrufi., orMerbre Marepr4aJr KoHcneKTa ner<qufi,
xoroprui BbI3bIBaer 3arpyAHeHvs )\nq nour4Manr,rs. llonrrrafirecr nafirrn orBerbr Ha 3arpyAgrr-
TeJIbHhIe Borlpocbl, I'Iclonb3y{ peKOMeHAyeMyro nr4Teparypy. Ecnn caMocrorreJrbHo He yAzrnocb
pa:o6paBcx B Marepl,IaJre, c0opuynlrpyftre Borrpocbr u o6parurrecb 3a noMorqbro K [perroAaBa-
TeJrro Ha KoHcyJrrTarlulr r4rrur 6ruxaftureft nerqxra.

Perynxpno orBoAr,rre BpeMrI,nrrr rroBTopenr.ra upofi,4eHnoro Marepvur4rrpoBeprr cBo]r
3IJLIJUTA, yrweHrrrr I{ HaBErKr{ IIO KO]rTlpoJIbrrbIM BollpocilM.
Bunonneuue na6opamopuau pa6ont
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Ha saruruE rloJrytMTe y [p$roAaBareJrr rpa$r,rx BbmoJrner{r{.f, na6oparopnrx pa6or. O6-
3aBe,u{Tecb nceu neobxoAl,rMblM }[eroAl{lrecran o6ecueqeHrreM. llepe4 nocerqenr{eM na6oparo-
pprld rr3ywlre reopl4lo BoIIpoc4 rlpeArronaraeMoro K r.rccJreAoBarrEro, o3HaKoMbrecb c pyKoBoA-
crBoM no coorBercrnyroqeft pa6ore H rroAroroBbre rrporoKon trpoBeAenr,rx pa6orrr, n roroprrfi
3AHECIITE:

. Ha3Barr[epa6orbr;

. cxeMbr rrccneAyeMbD( gnexTlluqecKlrx qeneft;

' 3aroJroBKlr ra6lraq AJrt 3arlomreurrJl gKcrrepr.rMeHTzIJrbHbMH ularr:apacqerHbrMr4.qagghrMr.r;. pacqerubre (poprrrynsr.
o$oprr,rneuue orqeroB AonlKHo rrpoBoAr,rrBcs [aptuureJrbrro BbmoJruerrr,rK) gKcnepr,rMeH-

ranrnoft qacru la6opatopuofi pa6iorrr. B ronqe 3antrrr4fr orqer neo6xonnao troKa3arb rrpeno-
AaBareJno Anfl [poBepKu flofiyqeHEtbD( peyJlbTaroB ]r 3a3r.rcr{Mocreft.

flnr no4roroBKll K 3alu-ITe orqgra cJreAyer fipoauaJrr.r3r.rpoBarb sKctrepr{MeHTaJrbnbre pe-
3yJrbTarEI, colocTaBl{Tb r{X C Ii3BeCTHLTMrI TeopeTuqecKr{Mr.{ froJroxefir[rMtr uJr]4 crrpaBorrH6rMl{
AanrrblMr'r, o6o6rwrg peyJrbrarBr trccneAoBurnrrfi e snAe Br,rRoAoB no pa6ore, [oAroroBr.rrb or-
Berbr Ha Bonpocbr, rrplrBoAr,rMbre B Mero4lqecKrD( yra3turr{fi K BbmoJtrrennro .na6oparopgbrx
pa6or.

Pa6oqax yue6nat nporpaMrua no Al4crlurrrntne <SneKmpomexHuKa u s.neKmpoHuKo)
cocraBneHa B coorBercrBl4ll c rpe6onanwrMtr Oe4epa-uluoro focy4apcrneHnoro
o6pa:orarenuroro cralrAapra IIO u yre6uoro rrJraua no HalpaBJregr.[o 15.03.04
< Aemouamu3aqufl mexHonozuqecuttx npoqeccor u npouzeodcmr rr.

llryrenue Ar.IcqlIlnI4HbI rlpoxoAl,rr n (poprrae neKrIr,roHH6D(, rrparTlrqecKr.rx, na6oparopnrx
w rarrT epaK"rvBH6D( sanfrrnir.

Bngarvrra rexyrqero Kolrrpont tBJr{ercr [p]reM r,rHl[,rBrdAyaJr6nbD( 3aAiurufi e Qoprrrepacu€rno-rpa$uuecrux pa6ot, TecrapoBaur,re, upoBepKa BbmoJrnerr4r zaryanuit
caMocro{Tenuroft pa6orrr.

Py6eNnsnX KoHTpoJrb - r(ypco,Bafl pa6ora r.r gaqdr.
Irlrorosrffi KoHTpoJIb * oK3aM:eH.

1 1. TexnonozaqecKo,n Kapmn d uc qunn uuot

Kypc ll-ilf rpyuna P@16AP62ATL ceMecrp IV, V
flpeno4anarenr - JreKTop Oe4opon B.E.
flpenoganarerm, ne,qyry.rfi trparTrqrecKr,re 3aurrrr{r (Degopor B.E.
Ka(peapa <<Asrorrarrrcaq[fl TexgoJrorllqecrcrrx [poqeccoB rr trporr3BoAcrB>>
Beconoft rosrp$uqr.reuT ALrcIIIrrIJIrrrtrr B coBoKyrrnoft pefimuronoft orIeHKe, paccqr{TbrBaeuoft no
BCeM lu{Cqr4rrJrr,rHaM (ecnu eeedeaa r^odynono-pefimutzooan cucmetva)
Beconofi xoa$$lng{enT ,ryrcrlnnfl{Hhl B coBoKjnmoft pefi'rrcrroroft oqeHxe, pacctmrhrBaeuoft no BceM
AllcttrilflI,rHau (est u eeedena cucmeJ|ta

Ilan*renonanne Atrcqtrtrnn-
ns/rcypca

V'porenr obparonannn
(6 arca.nanpnar, ctre{rla-

JItrTeT,
uarncrparypa)

Craryc
ArICqtrtrJrnEbr

n yue6nou
trJIAHE

(A.E)

Konnqecrso 3E

3n e rcmp o mexHuKo u or eKmp o -
HUKA

6axataepuam E 5

CMEXCIIbIE 4,IC{UIIJII{Hbr II(} yTIEEHOMy IIJIAI{V:
Teopun anmoMamuuecKozo ynpontteHun, steKmpuuecKue u3MepeHufl sneKmpuqecKttx u HeereK-
mpuqecKux 6eruquH, ereKmpoMexafluqecKue cucmeMbt, cxemomexHuKo, mexHuqecKue cpedcmea
agmolilamu3aquu, cpedcmea anfttoMotnttue cKozo npoeKmupo?aHufl
FA3OBbIE MOAYJIb (nporepraggqgrfi u yrueuzft uo 4acqunnune)
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Tema, 3aAaune trJru Mepotrptrfl-
TtrE

TeKyqero KoaTpoJrfl

Bnlrr
reryqefi

arTecTatrtrn

Aygnropnar
nntr BneayAnTotrF

nzfr

Munn*ra;rrnoe
KOJItrTIECTBO

6a.rlon

Maxcnua.nrnoe
KOJItrIIECTBO

Eaaron
Tecm Nbl T] {tyoumopHQn 3 6
II a6 o pamo pH an pa6o ma Ng I nPI ayoumopHon 3 6
II a6 op amopHan p s6 omo Ne 2 JIP2 ayoumopHCa 3 6
II a6 op amopa aa p a6 oma JW 3 JIP3 ayoumopHan a

J 6
IIa6o p amo pu ar p a6o ma Ne4 JIP4 ayoumopuan 3 6
TEKIIIUft KOHTPOJIb (ar-
recraqnr) K.p. 10 20

Tecm J,,lb2 T2 ayoumopHCa 3 6
I[a6opamopuaa po6oma ]W7 JIPT aydumopuan 3 6
Jla6opamopuan pa6oma ilb8 JIPS ayoumopH(a 3 6
II a6 o p am o pu an pa6 o ma lllb 9 JIP9 aydumopuan 3 6
Ila6opamopuan padoma Nb I 0 JIPlO rydumopuan 3 6
Ila6opamopuan pa6oma NeI I JIP] ] ayoumopHafl J 6
Iladopamopuaa pa6oma Ns I 2 JIPl2 ayoumopHan 3 6
PYBE}I(HAfl ATTECTA.
IMA K.p. 4 8

IIroro 50 100

.{ono.nrrure.ilbrrbre rpe6onrarrnr AJrfl cryaertToB, orcyrcrByrcrqux rra 3arrflTrrsx tro
yBaxrlTeJrtnofi trptrqtrHe:

Vcrnoe co6ece4onanue

O6xgarelrHoe BbmoJrueuue pacu6tno-rpaQr.r.recrr.rx pa6or
Tecrraponanr,re

Cocranurear AorIeHT /Oe4opon Bna4rarr,rnp Enrenrenu./

(De4opor Bna4r.naxp Enrenseez./3ar. KaSe4poft: Aoqesr

Cornaconano:

lnperrop SwlrrwlafllY nrra. T.f.lllerqenKo B r. pn6nuqa, npoQeccop

/Tlanrmnoe I4ropt AreKceennq/
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