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I. Qenu a sadortu ocroeHun duc4unnuuut

<3,nerrporexHhKa 14 3neKTpoHHKa)) rBJ'rnorcs: np1406pereHHe cryAeHTaMH TeopernqecKhx
:Hauuil H [paKTI4tIecKHX HaBbrKoB peileHr4s 3analr aHanH3a H pacqera xapaKTepHcl4K 3J]eKTpr.i-
qecK14x ueneE H 3neKrpoMexaHHqecKux ycrpolicrs.

()cHoeHrtNau 3akav,aMv H3yrreHts AI4crIHnJ'u4Hlr <3,rexrporexHuKH H 3neKTpoHt4Kr4>> flBIrfl-
Iorcs: npao6pereuue ueoSxoAHMbrx HaBbIKoB H yMeHHr BbrrroJ'rHgrb pelueHHs KoHKperHbrx rex-
HLIKo-lKoHoMuLIecKI4x BonpocoB e o6racrh aBToMaru3aur4r4 TexHo,'rofnqecKHx npoueccoB 14

npor43BollcrB, TeoperrjqecKofo a 3Kcnepr4MeHTtu'rbHofo HccneAoBaHlrs paccMarphBaeMbrx o6r,-
eKroB., pa6orrr c 3ner(rporexHr.rqecKoft annaparypoit u 3ner{TpoHHbrMr.{ ycrpoficrnavu, eu6opa
oIrrr4NIaJ'ILHbIX pe[reHufi npu npoeKTI4poBaHW 3neKTporexHuqecKux uz!.eluit, pa6omr Ha KoH-

TponbHo-H3Mep}iler'IbHoM H r4crr[,rraTeJrbHoM o6opy4oeauuu, HaBbrK€lMrr o6pa6orca 3KcnepHMerilalbHbrx.

AaHHbrx H oqeHroi rorrHocrn ra:ueperufi.
tO6pasosareJrbHoe 3HaqeHr4e: H3yqeHHe erofi Atzcr-lnrrJruHbr BbrrroJ'rHfer MapoBo33peHrte-

cxyro SyHxuuror pa3BHBaer J'rofurlecKoe MbnrrJreHue H Aaer rroHHMaHHe [rupoKofo Kpyfa sBJ]e-

uufr, {rruocsulr4xcs K HcnoJIb3oBaHH}o e o6racrH aBToMarH3arlr4r{ TexHoJrofnqecKltx npoueccoB
H npon3Bo.4cre. (?neKTporexHnKa H 3JreKTpoHHKa) sBJrsercs Hayuuofi 6azoi't coepeueHHoft
rexHhKr,r, HayqH brM QyHaaveHroM H HlreHepHoro o6pa-:oeaHua.

2. Mecmo duct4unauuu s cnrpyKmype OOn BO,

lHcqnnrtuua <Srexrporexrrr4Ka H lJ'reKTpoHnrca>> (8.3.8.4) orHocnrcs rc 6a:oeofi qacru

6.1. nranpaBJleHr4e <AeroMarrz3arJLts rexHoJ'rofHqecKHX npoueccoB H npoH3BoAcrB) r.r o6ecnequ-
Baer rtorllqecKyro cBq3b, Bo-nepBbrx, MelKAy cpra:uxoii H MareMarllKofi, npr4MeHrr MareMarHLIe-
cxuft annapar K onlacaHulo 14 v3yqeHkto Qu:lruecKr4x qBreHvrir, vr, Bo-BTopbIX, MexAy ecre-
crBeHHoHaytlHbIMH AI4clrhrIJIL{HaMl.u' n o6ulerexHttqecKHM14 r4 cneIrHaJIbHF,IMH AIzcIIHIIT'IHHaMLi.

AucquuuHa ocHoBbrBaercs Ha 3HaHr4rx, rroJryqeHHbrx B rrpeArrrecrByrorur4x Ar{crrurrJru-
Hax: <MareMarr4Ka), <@u:uxa> H B3ar4MocBfl3aHa c Alrcuxnnr,rHaMn <Teopnr aBToMarr4rrecKoro
yrrpaBrreHr4r>, <CpegcrBa aBToMaru3arJvru h ylpaBneHnr>, <3,rexrpr4r{ecKue H3MepeHr4fl 3neK-

Tpr4r{ecKr4x a He3neKTpI,rqecKux BeJrrrqr,rH), <3rexrpovtexaHr4r{ecKr4e cr4creMbr>. <CxelrorexHr{-
rca>, <,,rMHKpoKoHTponnepbr 14 Mr4Kponpoueccopbr B cncreMax ylpaBneHr4r), oilpeAeJrsrouluMr4
rroAroroBKy cnequanucroB no 3J.reKTporexnr4Ke 14 3neKTpoHrrrce. 3HaHuq H HaBbrKr4, noryqeHHbre
ilpH r43yqeHHH AaHHoro r(ypca, sBJrrForcs 6azoit A,rrr ocBoeHhs raKrzx .4r.rcurlnnnr{, KaK: MareMa-

THqec.KHe ocHoBbr TeopHh aBToMaTHqecKofo y[paBneH14fl, Teopvfl aBToMaT]4qecKofo ynpaBne-
HVfl, 3ner(TpotrpHBoA. rrpoMburJ'reHHar 3neKTpoH14Ka, 3treKTpocHa6NeHue rrpoMbruneHHbrx

rrpeAnphtrufi. nepexoAHbre npoueccbr B 3reK'rpnrrecKHX cr4creMax" 3JreKTprzqecKue H3MepeHr4t

14 T. n.

J. Tpedoeauun K puynbntam(ut ocnoeHutt ducqunnunot:

Irl:vqe'uue n14cuH[nhHbr HaIrDaBJreHo Ha dopN,lupoeaHr4e cJrenyrorrlux KoMnereHuufi
I{oa

KOMI|eTeHUUU
<DopnryrlrpoBKa KoMrrereHurru

O6 urexyrr,TyllHbre KoMrrereHrrusnru ( OK)

C)K-1

Cnoco6Hocrr r< o6o6[ueHn[o, aHaJru3y, Boc[puqrr4ro rzHfopva\]41r, ilocra-
HoBKe ueJru r.r nrr6opy nyreil e€ nocruNeHvrfl, BraAeHVe xy:nrypofi MbruIJIe-

HHf,

C)K-6
Cnoco6rrocrb K caMopa3Br4Tr4lo. rroBF,rrrreHr.to ceoefi rcea,'ruduxawrr4 v Ma-

CTCDCTBA

oK-r0 Cnoco6uocrb HcnoJrb3oBarb ocHoBHbre 3aKoHbr ecrecrBeHHoHayr.rHbrx AIzc-
qun,r n H s n po0eccnoHar r,n o fi ,tesre-r nH ocru, npH MeHr{} lygl o4lll!419y9:



TUqecKo|o aHaJrH3a H MoAenHpoBaHug, TeopeTr.rqecKofo H 3KcnepHMeHTaJrb-

HOrO HCCIenOBaHr4ff

O6 urenpo0eccn o H aJrb Hbre KoM rrereH uu q Mu (OIIK

ouK-3
Cnoco6Hocrbr,o r4cllor'rmoBarb coBpeMeHHue raH$opMaunoHHbre rexHoJro-
fr,rH" TexHHKy, rrpHKraAHbre rrpofpaMN4Hbre cpeAcrBa []p[i peueHHH 3a4aq
npo0eccraoHa"nrsofr Aef, TeJrbHocrr.r

otIK-5 Cnoco6nocrbro yqacrBoBarb n pa:pa6orKe rexHuqecrcoit Aor{yMeHrarrHa"
ceq:aHHoft c npodeccuoHarr,sofi nesrenbHocrF,K)

fI podeccuoHaJr bH bre KoM rerelr unqN.ru ([IK)

nK-17
Cnoco6Hocrb yqacrBoBarE, B pa-:pa6orxe MareMarr4r{ecKr4x u Sa:uuecxux
naoAenefi npoueccoB H flpor43BoAcrBeHHbrx o6reKroe

trK-18

Cnoco6Hocrb BbmorH.f,rs pa6oru ilo pacqery r4 npoeKTr{poBaHn}o cpeAcrB r.r cH-

creM aBToMarrnarJuvr, KoHTporrfl, Ar4arHocrl4Kr4, r4crrbrraHr4fr, ynpanleHur [po-
UECCAMI4, }K]43HCHHbIM I{HKNOM TIPOA}TqHI4 14 CC KAqECTBOM B COOTBCTCTBI4I4 C

TexHr4qecKI4MV 3MaHVflMI4 14 I4CIIOIb3OBaHT,IeM CTaHAapTHbX CpeACTB aBTOMaTr4-

3AL\v4V pacqeroB H npoeKTlrpoBaHHg

nK-20

Cnoco6rrocrlro npoBoAr4Tb 3Kcttep14MeHTbr no
o6pa6orrcofi H aHa-rrlr3oM HX pe3yJrbraroB,
BL,ulor'tHcHr-tbrx HccreAogaHail 14 noAI'oraBJIHBarb

Hayqlrr,rx o6:opon u ny6lnrcauufi

3A.4AI{HbIM MCTONI4KAM C

cocTaBJIgTb onHcaHug

AaHlrbre rurr pa:pa6orxu

frK-38

Cnoco6Hocrbro r.{3yr{ar}, n aHuru3vpBarb Heo6xoArrM}ro uurfopuaruro, TexHr.rqe-

cKHe r,aHr{bre, rroKa3areJu r.r peyJrbrzrrbr pa6omq o6o6rqarb px H cucreMarr,r3}rpoBarb,

rrpoBo4{Ir, geo6xo4al,rsre pacqerlr c r{cnoJTb3oBaHr,reM coBpeMeHHbD( TexHlrqecKLD(

cpeAcrB H nporpaMMHoro o6ecneLleHll-s

nK-42

Cnoco6Hocrbro rrpoBoAr4Tb 3Kcnepr.rMeHTbr rro 3aAaHHbrM MeroAr4xan c o6-
pa6orxofi u aHar'II43oM HX pe3ynbraroB, cocraBrqrb orrvcalnnfl BbInoJIHeHHbrx

r4ccJreAoBasuit u rroAforaBnr4Barb AaHHbre Anq pa:pa6orrcrz HayrIHbIX o6:opoa
u rw6tuxatuit

B pez-ynumame rcyqeuua fasoeoi.t qucmu quK,xo ofyvanquitcn donxceu:

3.1 3namu:

ocHoBHbre rlrnbr 3neKTpr4qecKHX MauHH. rpaHc$opuaropoB n o6racru rx
rrpHMeHeHr4r;

OCHOBHbIe 3aKOHLl 3JIeKIpOTeXHVKH NIA 3neKfpHr{eCK}'lX h MafHI4rHlX Uenefr:

napaMcrpbr coBpeMeHHbx rronynpoBoAlr[KoBbx ycrpoftcre: ycnrurrelefi , rer{eparopoB,

BTopHqHbx r4crorrHr4KoB rrvraHvl^,4aQpoerx npeo6pa:oearerefr, Mr4KponpoqeccopHbrx

y[paBJurro[u4x H r.r3Mepr4TeJrbHbx KoMIIneKcoB;

rrapaMerpbr coBpeMeHHbrx [onppoBoAHr4KoBrx ycrpoftcrB: ycnnr4re,refi, reneparopoB,
BTopKr{Hbx HcrorrHr{r(oB rrr{rarur, uuQpoerx npeo6pa:onarerefi, Mr4Kpo[poueccopHr,x
y n paBn g lou{r4 x h I4 3Meptzrer bH brx KoMrr JreKcoB ;

ocHoBHbre 3aKorrbr 3neKTporexHtrKA Anr 3neKTpuqecKr4x H MarHI4THbtx uenefr;

il apaM erpbr co BpeM eHH bx 3neKTporexHl4 qecKl4x ycrpo fr crn ;

ocHoBHbre 3aKorrbr 3ner(TpoTexHr.rKH ;

ocHoBHbte 3IIeKTpoTexHHr{ecKr.re BeJTHqHHbI H KoHcTaHTbI, poJlb 3JIeKTpOTeXHUKT4 V

3r.IeKTpoHI4KH B coBperueugofi Hayr(e;

MeroAbr vr3Meperrvt 3neKTpuqecKr.rx H MafHHTHbrx Be,'ru{tluH, np}IHuHIILI pa6oru ocHoBHbD(

3nercpurlecKrlx NranrrzH 14 annaparoe. ax pa6oune 14 rrycKoBbre xaparffepr.lcrr4Kh.



3.2 V"uemu:
ilpLIMeHgTb I43BeCTHbIe MeroAbl Ant peueHl4fl

IraQTL4 aBTOM aTU 3aqu I,I TeX H OJt O lI4 q eC KI4X tl pouecco B h

TCXHHKO.3KOHOMHI]CCKHX BOIIPOCOB B 06-

npoH3BOACTB;

Ltr4Tarb opt{rr.iHaJ'rbHyo nr,rreparypy B o6nacrt4 Ilpo0eccHoHanbHofi AesreJlbllocrLr nntl

rroJryLreH Ht seo6xoAutr,lofi u uQopvt awv;
npr4MeHsrb 143BecTHbre 3aKoHbr ecTecTlteHHoHayllHbIX .4I{CUHIJIHH B npo$ecc14oHanbHoii

AeqTeIbHocTH AJrt aHaJrurca 14 MoAenr,IpoBaHHs, TeopeTHqecKofo h 3KclleplrMeHTZUIbHOfO HCCJIe-

AOBAHN':

npoeKTr4poBaTb H KOrrCTpyHpOBaTb THIIOBbIe 3JIeKTpOTeXHLIqecKux v3ne.nvfl, BblIIOJIHsrl)

oueHKy r.rx oS$ercrr4Blrocru co6r4parb 14 aranv3lrpoBarb I.IcxoAHbIe AaHHbIe Ans [poeKTl4poBa-

HHr cpeICTB r.l cr4oTeM aBToMaTr43aUIII4 TexHoiIOfl.IqecKXX rrpoqeccon; paspa6amlBaTF, IIpHHUI4II4-

AJIbHbIE 3,TICKTPPIqCCKHC CXEMbI H TIPOCKTI{POBATb THI]OBbIC 3NCKIPI4I'IECKLIE V SNCI{|POHHbIC; YCTPOil-

CTBA;

ntr6npa6 ocpsexrnnHbre Hc[oJ]Hr.rreJrbHbre MexaHI43MbI, o[peAerlsrb npocrefiIxHe HeI4c-

rrpaBHocTH, cocTaBJItTb cIIeql4sHKaql4I'l ;

rrpnMeruTl,: KOH rpOlbHO-l43MepHTeJTF,HylO TeXHHKy; KOMnblOTepHbIe TeXHOJIO|HI'I ,II'IJI [naHIZ-

poBaHHJr H npoBeAe}{r4q'JKcrrephMeH'roB. cocTaBlsrb. peAaIffHpoBaTb paccql4rblBarb H MOIeJIHPOB?Tt,

SneK'Ipt4 Lr ecKli e cx eM bl pa3JI H t{H bIX Sn e KTpOTeX H I4LIeC KLI X yCrpotl cre.

J.J Bnademu
lpaKTI4qecKr4N,tLI HaBbrKaM I4 pemeHl4fl KOHKpeTHbIX TeXHI4KO-3KOHOMHTIeCKI4X BO-

trpocoB B o6nacrtr aBToMarr{3ar\vrvr rexHoJIofl4qecKl4x npoueccoB 14 npou3BoAcrB;

[paKTHqecKHMr4 HaBbrKaMr4 pelreHHt KoI-lKpeTHbIX TeXHI'IKO-3KOHOMIZqeCKHX BO-

npocoB B o6nacrq aBToMarr.{3arp4vr rexHoJTon4qecKl4x npoUeccoB 14 flpoH3BoAcrB;

MeTOAaMI4 MOAenr4poBaqvrfl., TeopeTuqecKofo H SKcnepI4MeHTaJIbHOfO HCCJIeAOBa-

Hrr.s lcaccMarp14BaeMbIX O6beKTOB,

HaBbIKaMI4 pafiorbl c nporpaMMaMu n!'ul MareMarl,IqecKoro 14 I4MI,ITaIII4oHHofo Monenil-

poBaHlrr 3JreKTpot'exHlrLrecKr4x rrpoqeccoB HaBbIKaMI{ pa6orbl c 3ileKTporexHiltlecKoft annar-

parypofi I4 3,'IeKrpOHI lblM14 yCTpOft CTBaMI4 ;

HaBr,rKaMr.r eg6opa orrruMaJrbHr,rx peileHun llpv npoeKTllpoBaHI4I4 SJIeKTporexHl4l-

qecKLIX titr.heill1lit;

HaBbrKaM14 pa6orbr c 3J'reKTporexHt{qecKofi arlnaparypofi v 3r'IeKTpoHHbIMH

ycrpoftcrBaMn;
HaBbrKaMr4 pa6orbr c rrporpaMMaMn Art MareMaruqecKofo t4 vVv'trauuoHHoro MoAe-

Jr r.rpoBaH I4t 3n eKTporexH 14 q ec Kux npo ueccoB 14 y cTpo t'l crB ;

HaBbrKaMLr paficffbr Ha KorilpoJ'IbHo-tcMepmeJlbttoM 14 I4cnbITareJrIb[IoM o6opy,loeaHntt:

HaBbrKaMH o6pa6orrut.

4. CmPYxmYPa u

4, 1. Pacnpedenenue rpyAoeMKocrlt B

c o d eptrcuu ue d uc 4u nn uH bt (modyna)

:.e./.facax no eudari aydumopuofi u cantoctlloflrtleJtrb-

uni noiomu cmvdeunroB no c

Ceuecrp

Kornqecrso qacoe
tDopua uro-
foBol-o Koll-

Tpoflq
Tpyloena-

KOCTb,

l.e./qacut

B ron qucle
AYAuropuulx Carr.rocr,

pa6.oraBcero JIerrurii
Jla6.
rra6.

IIparruu.
3aH

[\/ 0.7 t22 l0 4 6 t2 3aqer

3197 l0 o 4 88 ?rrauert

I4roro: 3,71t20 20 10 10 100



4.2. Pacnpedeneuue e udoe yuednoil padomot u ux mpydoewKocmu no pa:dencut ducrqu*
nJ,luHbl.

4,3. T'euamuqecxuit nruH no eudo-M vqefHoit denmenuuocmu

JIercuuu

Braa yue6Hoft pa6oru Bcero qacoB
Cevecrpr

4t5
Ayllrropubile 3aHsrrrs (ncero) 20 l0/l 0
B rov qLIcJIe:

Ilexurar.r (II) 10 4t6
flpax ruqecKue 3aHrrns ( tl3)
Ila6oparopulre pa6oru (JI P) l0 6t4
CaMocroqreJrbHas padora (CPC) (ecero) 100 12188

B rov qucJre:

flolroroeKa K 3aHqrhrM l0 /1a

CavonolroroBKa 8 /+

Bn4 nponreNyrovHofi arrccrauHH :

- 3aqeT A- 4t0
3K3aMetr 5 0t5

06uraLg rpyAoeMKocrb: 120 uacoe;
3.7 saqerHrre enr4Hr4rlbr

J\b

n/n
Hoiuep pa3Aefla
n||cuuIlJr|,|Hbl

O6tenr
qacoB Teua nerulru

Vqe6Ho-
HAf,'I'AHbI E

noco6ur
2 3 4 5

OcHoeHure no-
TlflTl1.fl A 3AKOHbI

3neKTpoMaf-
HHTHOt'O nOrrfl n

Teopul.j sneK-
Tp14qecKHx 14

MAIHNTHbI X

ueneti.

)

Po,ru uerrporexHLrKH 11 lJreKTpoHuKH B pa3BI4TH14 aBToMarr43a-

uH14 fipoH3BOACrBeHHbrX flpOUeCCOB H CHCTeM yIpaBneHfifl.
O6,racru npHM eHe H ur reopu r.i 3ne KrpoM arH I4THoro nortt ti

reopnH 3neKTpHqecKr4x H Ma[HHTHsrx uenefi. Ocuoessre nosr-
THfl H 3aKOHbt lrqeKTpOMaf r{r4THOfO nO,rq. 3aKOH nO,lHOfO TOKa.

3aKoH SneKTpoivarH nrHofi t,i HAyr(uu H. rarou faycca. npH H uH n

HenpepbrBHocrh MafHHTHoro noJrfl. Vpaaueuun MaKceerra.

2

Teopan luHeii-
HbIX N HCJIH-

Hefrurrx :,rex-
TpHqecKHX U9-

nefr nocroqHHo-
ro ToKa.

4

?,rexrporexuuqecKoe ycrpoficrno, ilaeaJlil3t4poBaHHbte trrel\4eHrbt.

OcnogHure froHrrnr il o6oguaqeHtifl 3reKTpr4qecKI4x BerHqHH u

3reMeHroB 3reKTprlqecKux ueneft. MeroAut pacqera ueneii nocro-
flHHoro rorca. 3axonur Knpxro{ra, :arcon Ova arrt yqacrKa uenH.

MeroA 3aKoHoB Knpxro$a. Meroa KoHrypHbtx rorcoe. Meroa
y3noBbr x nore H uHa"roB. Meroa f KBU Biure HTHofo re Heparopa.

3 uepr'erau ec x ufi 6atasc 3neKTpuqec Kofi uen u. B nAst aor sr-
aMnepHbrx xapamepHcrr4K, craruqecKoe n araQ$epenuuanbHoe
coftporr4 Bne H r.u sel lr Heft H sr x SreM e HToB. Meroa n HHeapH3a qt4 H

Hel n He ii u sr x 3JreM eHroB. f paQu.r ec xrae H q hc,'IeH Hbre Meroabl

pacqera 3neKrpuqecKr4x ueneil c uernHefi urtMh 3JIeMeHTaMil,

J

Teopnn rt.tuei;i-
Hbrx fJ,leKTpHqe-

cr<ux ueneli
oaHoQa:Horo
cHHycoHAanb-

HOrO TOKa.

4

Oc HoeH ure onpe.qene H nfl , napaMerpbr ra c noco6ur npeacraBne-
Hnr u4HycorirarbHbrx HanpnNeHni1 h roKoB. !,n$rfepeHuna,rs-
Hbre ypaBHeHHr SneKTpnqecKoro cocronHnt uenh.3aroH Orva

H 3aKoHbr Kupxrorla B KoMnJreKcHofi Sopir,te. KoNrtr,qexcuurii

Meroa pacqera. flpneuHurcu fneKrpl4qecxofi :Heprun r.i Buabl

uoutuocrefi . Kor$r| u urae Hr N4 orrIHocl4. Pe:oHauc Hanpfl xe H Hfl

14 TOKA.

tr{roro: l0
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flparcruvecmue pa6oru - yue6uw.r4 nrraHoM ue npedyc.vompeHbt

Jla6oparopHbte
J\&

n/n
J\b pa:lena

NUCUUIIJII,IHI.I

HasnaHuq .na6oparopHslx pa6or Tpyloeuxocrs
(qac.)

2 IrlccreAosauue lunefiusx qenefi flocrosHHofo roKa 2
2 J ZccreAoeaHue Hepa3BerBJreHHbrx qelefi [epeMeHHo-

ro cIrHycouAiIJIr,Hof o ToKa
2

J a
J Izl cc,'reno eaH r4e pa3BerBrIeHHF,IX qene ft n epeMeH H of o

CHHyCOAIIaJ'IbHOI-O TOKa
2

A-l 4 Irl ccrero eaH t,te rpex$ a3Hbrx ue n efi [pr4 coe4r,rHe H Hu
Hafpy3Kr4 B 3Be3Ay

2

5 5 tr4 cc,reAoeaH He HeJ'I 14 Hefi H rrx uenefi nocrorrHHoro
TOKA

2

I,Iroro ra 4-5 ceNrec I l0

CaMocToqTeJrbHas paooTa cTyAeHTa
J\&

II/[
HalrMeHoeaHHe pa3-
AeJra Ar{cuuIIJrlrHbr

BUA ca*rocroflTelrbrrofi pa6oru Tpyloemrcocrn,
(qac.)

2 I
J 4

l]cHoeHlte rroHsrnt 14

3aKOHbr 3JIeKTpOMafHHT-

ljoto [o,'tt H TeopHH

)neKTpHrlecKl4x H Maf-
uurr{brx ueneii.

flonropeuue Marepuana,rexuprfi . CaMocroq-
TeJIbHoe ocBoeHHe orAeJrbHbrx yue6Hnx no-
npocoB. 10

2 'feopur ruHefiHrrx n

i:e:ruHefi gEIX 3neKTpr{-
qecKHX uenefi [ocro-
i[HHOfO TOKa.

flonropeHue MarepnaJra .nercuufr . floArorosxa
K [paKTHr{ecKHM H la6oparopH[,IM 3aH{THqM.
Peureurae 3anaq n ynpaNHeHrafi. r0

a
J 'feopur nrzHefiHr,rx

SreKTpuqecxux qenefi
o4HoSa":Horo cr4Hyco14-

,T,AJIbHOIO TOKA.

flo eropeuu e JreKurz oHH of o M arepu a,ra. floAro -
ToBKa K npaxTlrqecKr,rM r,r na6oparopubrM 3aHs-

TuqM. Peurenue 3ailaq 14 yrrpaxueuufi. Cavo-
CTOSTeJILHOe OCBOeHI4e OT,4eJIIHbrx Vqe6Utrx
BOnpocoB.

10

4 'fpex$a:Hue 3nerffpu-
LICCKHC UCNH.

flonropeuue,TeKuHor{Horo Marepuala. floa-
foroBKa K npaKrr.rqecKr.rM 14,la6oparopHrrtr
3aHrrr4qM. PeureHne 3allaq n ynpaxcHeHnil.

l0

5 lHe,ruseilHue MalHHr-
Hbre rlenr4 nocTosHHofo
|4 [eDeMeHHOfO TOKa.

flonropeHue reKur4oH Horo Marephzura. Ilol-
foroBKa K npaKTHqecKHM H na6oparopHbrM
3aH.qrHqM. Peruegue 3aAaq rz ynpaxneHufr.

10

6 3lerrpavecKue Ma[rH-
r{br H rpaHcSopnaaroprr.

lloeropeHue JreKur4oH Hof o M arepu a,la. flolro-
ToBKa K nparflHrrecKuM r,r na6oparopHbrM 3aHs-

Tr4{M. Peureuue 3a,4aq H ynpDKHeHr4fi. CaMo-
crogreJTbHoe ocBoeHue orneJIbHbIX vqe6ulx

l0
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BonpocoB.
7 'feopul 3neKrpoN,rar-

]HHTHOfO NOJIg.

floaropeuue neKur4oHHor-o Marepuana. floa-
roroBKa rc la6oparopHbrM 3aHsruf,M. peme-

Hr,re 3aAaq 14 ynpalr(HeHufi . caMocrorreJrbHoe
ocBoeHue orreJrbHbrx yue6urrx BonpocoB.

10

8 JBropnuntre ucror{Hr.IKr4

I-IT4TAHI4[.

flonropeuue M arepr4ana. floAro:ro BKa K rrpaK-
TI4qecKr4M u :ra6oparopHbrM saHqruqr\a. Pe-
rrreHae 3aAaq u ynpax<ueuuil.

10

9 y cHnI4TeJrbHbIe KacKa-

,Ibr nepeMeHHofo u ilo-
0TofHHofo ToKa.

flonropeuue neKrlr4oHHof o Marepr4ala. lloAro-
ToBKa K [paKTHr{ecKI4M I'r la6oparopubrM 3aHq-
TH.f,M. Peureuue 3aAarr H yrrpalrffieuraii. Cauo-
crosreJlbHoe ocBoeHr.re orAeJrbHbx \"re6srx
BOnpocoB.

l0

l0 OnepaquoHHF,re H pe-
rxarcuIHe ycHtrHrenH.

floeropeHue rrreKuuoH H o ro M arepHa,'ra. f]ol-
foroBKa K npaKTI4rtecKHNt 3aHqrnrtr. Perue-
HHe 3aAaq a vnDaxHerrufr.

l0

l{rono ra 4-5 Irl 100

5. O6pusoeumenbHbre mexHoJtozuu

B cooreercrBaH c rpe6onaHuqltau @fOC BO no HalpaBneHr4ro rroAroroBKr.r peann3arlufl
KoMne:TeHrHocrHoro noAXoAa [peAycMarpr4Baer nr.rpoKoe HcrroJrb3oBaH]re B yve6uov trpoqecce
aKTI4B.FIIIX LI HHTepaKTI4BHrIX Qopvr npoBeAeHas, zassrufi (xolrntrorepr{brx cuwylxgui.y neno-
BbIX I,I poneBblx urp, pas6op KOHKpeTHEIX chryaquft, ncuxoJroruqecKl4e r,r HHbre rpeuHurn) e co-
qeraHll'{I4 c BHeayAI4 ropHofi pa6oroii c Uenbro SoprunpoaaHufl, H pa3Br4rr4r rpo{eccnoHaJrbHbrx
HaBbrx:oB o6yuarour.rxcs. B paMr(ax yue6urrx Kypca npeAycMorpeHbr Bcrpequ c npo$eccopcKo-
nperloAaBarenbcKHM cocraBoM 6prncroro rocyAapcrBeHHoro rexHr4qecKoro yHHBepcHrera, re-
FlepanbHbIM Aupel(ropona OAO (MM3), OAO (PUK) Macrep-K,'raccbr c pyr(oBoAHrenqMu rpo-
eKTHbrx orAenoB lr 6ropo yKa3anHbrx ttpeAnpusrrzil.

,A,ln gocruxeHl4q [ocraBr'IeHHtrx ueleil npe[oAaBaHtt Ar4ctlwl,tr4Hbt peeur43y]orct cre-
Aylorqae cpeAcrBa" cn oco6u H op rat rH3ar_lnoHH bte Mepo[pr4sras :

tr4:yueHue reoperaqecKoro Marepvu:' AHcrrHn!'rHHbt Ha JreKur{rx c HcnoJ'rb3oBaHHeM
KOMnTIOTepHbIX TeXHO Jt0tLlld;

Cant ocro greJl bH oe l43yqeHue reoperr4 r{ec Kof o M arep vura nvc;.lu rrJrr.rH bl
HHeM Internel-pecypcoB, r.ru$opnaauuoHHbrx 6az, MeroAaqecKr4x paspa6ororc"
yue6Hofi u HayuHoi nureparypbr;

3arpenleHne reoperr4r{ecKoro Marepr4ana npu BbrrorHeHr4q
opueHrr4poBaHHbrx, nor4cKoBbrx, rBopqecKux saAaHafi e pa6ovefi TerpaAH.

,{,rr 4oCruxeHl4s IInaHI4pyeMbIX pe3ynbTaToB oCBoeHI4t AHCIII4IIII4HbI Ilpu tlpoBeAeHLlH
[paKT]l'IqecKI4x 3aHf.rufi, ,ra6oparopHrx pa6oT vr r{TeHr4s lexqnft rrpnMeHrercs prn
o6pa:onareJrL,Hbrx rexr{orrorHfi , rcponae yKa3aHr{brx a ra6ruue:

Merol npo6,relrHoro o6yueuur (nercuau, [paKrnqecKue zanxtun)
O6yuenv e Ha ocrroBe orrbrra (,qercquu. npaKTr4qecKue zauxrur)
Onepexarouat caMocrosrerrbHaq pa6ora (cavocrorrerbF{ar pa6ora cry'leHroa)

c hcnoJIL3OBa-

cneuua,rtHofr

npo6,reuHo-

Ceuec'mp
Bud sannmun
(TI, IIP, JIP)

I,l c n on os y en br e u H me p o Km u 6 H brc o 6 p as o e a men u-
ilble mexHono?uu

Konuqecmeo
qoco6

IVIII
I IT-nerolrr, Case-study 2

tIP He npeAycn,torpeHbr yqe6H srwr nJraHoM

IP lT-ueroArr, Case-study 2
14roro: 4
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6, O4enowuote cpedcmea dnn meKyu4ezo KoHmporn ycnesaeMocmu, npoweilcynxoqHoil sm-
mecma4uu no umozail oc9oeHun duc4unnuuu u yueduo-nemodurrecKoe o1ecneqeuue cflrtro-

c mo n meJtb uo il p a6 o mot c myd e umo o

O ueH xa yc lreBaeMocrr.r cry.qeHro B ocyuecrBJrsercr tto pe3ynbraraM :

| . Vltt ltusu lyaJlb H t IX zailasuit (pacu€rHo -rpa$ uvecxue pa6ortr), nsrn olnreM brx H a
npalfl'HqecKl{x 3aHt{rntx - rel{yulrafi roHrpo,rr. L{ens pa6or: [poBepxa yrrneHufi H r]aBbrKoB
caMo0TosreJIF,Horo peuleHHt KoHKperHbrx 3aAaq. Tercyurrafi KoHTponb Mo)Ker ocyuecrBn trbc,r
nyTeN/t peueHl,It TOCTOBbIX Za[asurt.

2. Brrno.nHeHr4e Kypcoeoit pa6orrr.
3. flyrev ycrHoro onpoca Bo BpeMr claqz,r 3aqera. 3aqer npoBoAurcr no 3aqerHsru 6u-

,rreraM, coAepxaulHM TeoperuLrecKHe Borrpocbr ll pacuerno-rpaQnuecrcve 3araq,t4.
4. flyrev ycrHofo onpoca H npoBepr{H perrreHHr 3alaq Bo BpeMq c:rlsrru fKlaMeHa. ?rcsa-

MeH [poBoAlrrcfl no 3K3aN{eHar]HoH}rbrM 6n,rerav. coAepxaur4M Teoperr4lrecKhe Borrpocbr v pac-
ueruo-rpa$14qecKHe 3a1a.uu.

6.1. IlpuuepuKoHmponbHbtxronpocos:

l. Jluueiisue 3neKTprlqecKne IIe[H nocrorHHofo roKa. 3axossr Krzpxro$a. Ea,raHc MourHocrr4.

MeroAu npeo6pa:oBatlas,I4 pacr{era lrasefiHrx oneKTpr4qecrzx ueuefi rocroqHHoro roKa.

2. He.lunefiusle 3neKTptrqecKue rlertH rrocrof,HHofo roKa r] MeroAbr hx pacqera.

3. JlnHeiintre 3neKTpl,rqecKI4e uenl4 cl4HyconnanbHofo roxa. PearrHBHbre 14 aKTHBHbre 3J'reMeHTbr B

qenqx cHHycoHAanbHofo]'oKa.

4. Mero,lst pacr{era:ruseiirtstx 3neKTpriqecrcux ueneil cHHycouAanbHofo roKa.

5. Bexropur,re AHarpaMMr,r fneKTpLIqecKHX ueneii cHHycoHraJrbHoro roKa.

6. Pe:oHaHcHbre qBreHr.iq B 3neKTpHrrecKHX ueilsx ct4Hycour'IanbHoro roKa.

7. Tpex{a:Hrle 3neKrpr4qecKne uerrr4. flo,ryueuae rpex$asHrrx 3[C. llperauyutecraa rpex$a3Hbrx

qenefr nepeA otHocpa:nsnau.

8. Cooruouesus ttu:eeitHblx H cpa:nrx 3neKTpr4qecKHX BeJrr{r{r4u n rpex$a:Hbrx rlersx rtpn pa3-

JI14rrHb,rx cnoco6ax coeArzHeH Hs Hafpy3KH.

9. MeroArr pacqera rpex$a:Hsx 3nercpuqecrux uenefi B pa3nuqHbx pe)Kr4Max pa6oru.

10. OcHosnble rloHsrzt reopllH 3neKTpoMarHrrrHoro ttorq. VpanueHua MaKcser,'ra.

I l. PacnpocrpaHeHne paxuoBonH B cpeAax c pa3nr4qHbrMr4 xapaKTepr4crr4KaMu. Bo,rHoeoe conporr.rBJ're-

urze. fny6rzHa rrpoHHKHoBeHHr. flluna Bo,'rHbr. @a:osaq cKopocrb.

12. )nepr wr lneKTpoMafH r,rruofo no,'lq.

13. MarHr.rrHF,re uerru. 3lenaeursl lrarnurHofi uenr4. 3axou [olrHofo roKa.

14. Kpr.rnr're r{aMarHI4rrHBaHus 3neKTporexHLrqecKr.rx Marepnanoe. OcHoeHue coorHorueHVs D,Irs

@;B;FI. 3axossr KNpxro$a AJrr MarHr4rHux uenefi.

15. Merolrr pacqera Hepa3BerBneHHbrx H pa3BerBneHHbrx MarHrirHbrx qelefi.

16. OaHo$a:Hbre H rpex0a:Hsre 3rreKrpr4qecKue rpauc$opuaropbr. flpuHqurr Aeficrsus. KoHcrpyK-
q



UI,lq.

17. onpe,teneH14e rtapaMerpoe rpaucQopMaropa r43 orrbrroB xoJrocrofo xoAa H r(oporKofo 3aMbrKa-

HTTfl.

1 8. OcuonHble 3Heprerl4qecKue coorHo[reH Vfr Anfl rpaHcrf opnaaropoB, BrrAbr rrorepb.

19. MaurlrHbl rlocrotHHoro roKa. Vcrpoftcrno u [pr4Hur.rn Aeficreus. OcHoeH[,le coorHorrreHr4fl.

Xapar<repucrLrK14.

20. Cnoco6br perynripoBarrr4r qacrorbr Bpaueuuq Maur4Hbr nocrosHHoro roKa.

21. Acrzu:<poHHbre MaulHHbr. Ycrpoficrno H ttpuHrrnn Aelicrnas. OcHoeHtre coorHomeHVfl. Xapar-

Teprz crH KL{. C rco,'IF,xeH L{e.

22. Cnocolbr peryn Hpo BaFrus qacrorr,r BpaureHHr acr4 HXpoH Horo ABHrareJrr.

23. BropuuHble r4crorrH14KH 3,'reKTponr4TaHHr. Cxenarr oauo$asuux BbrnpqMHrelefi. OcuoeHsre

coorHoueHr4s 3neKTpr{qecKHX BeJrr4qr.rH. CpaeneHHe pa3nr.iqHbrx cxeM BbInpqMreHr4rr.

24. ArrrznHbre H pear(TrrrBHbre cfJ'laxaBaroullle $ursrprr. Tnnu, cnoco6rr BKJrloqeHHr, npnHuHnbl

pa6orsr, cpaBHeHHe.

25. BunoswpHbre rpaH3r4cropbr. Tznrr, BAX, ocHoBHbre rrapaMerpbr.

26. Mano awHaJrbHbre h - napav erprr 6nn olqpH brx rpaH 3r4cropo B.

27 .lpa$uuecxuit pacqer ycnrrr4renbHoro KacKaaa c O3 Ha 6nnorrpHoM rpaH3hcrope.

28. Tepnrclctalnstuza\ur (orr,rrzrrepHar H KoJrJrexropuar) ycr4nuTenbHoro KacKara c 03.

29.Ycanurerrusrfi KacKar c OK Ha 6unorrpHoM rpaH3r4crope. CpanHeHHe KacKaAoB c 03 ra OK.

30. OnepauuoHHbre ycunprrenH, napaMerpbl (craruuecKr4e v AuHanrnuecrcue). Ycrpoilcrna npeo6pa:o-

Batve, aH aJroroBbrx chf r{a!'roB Ha ocHoBe oleparrr4 oH H brx yc l4rrr{rere fi .

II p uuep u me c mo s br x z ad a u ufi :

I. 3.nexntpuqecKafl cxe.\4ct inlo:

A. rpa$H.recKoe u:o6paxceuue rzAea,'rbHofi orexrpu.recrcofi ueilfi c noMorqbro vneuru3vpoBaH-

HbIX 3JIEMCHTOB;

B. rpa$nuecxoe u:o6paxeHr4e pea,rrHofi 3reKTpzqecxofi qenu c noMoIIIEto peanbHbrx 3neMeH-

TOB;

B. rpaQrauecxoe u:o6paxeHHe pea,rrHofi sreKTpr4lrecxoii uenn c noMorqblo v!.eanv3l4poBaHHbIX

3'ICMEIHTOB;

[-. o6r,evnoe nso6paNeHne peanbHoil :,rexrpuqecrcoft uettu c noMotublo vneanrtretpoBaHHbIX

3JICMCHTOB.

2. Vse.q i.'IeKmpuqecrcou u1e nu smo :

A. ltecro coeAl4HeHr.rq AByx r't,'Iu 6ortrxefo qr4cra eereeil;

6. vecro coeAprHeHur rpex u,ru 6orrruefo qI4cJIa eernefi;

B. ue,cto coeAI,IHeHHfl r{erblpex nrn 6o,rrurefo qvcJla nereefi;

l0



f. ir,recro coeArzHeHHs lro6oro qucra sernefi;

3. Bemea iJteKmpultecxou 4enu npedcmaannem co6oil:

A. yuacror ueIII4. o6pa:onauHbIil flocneAoBarenbHo coeAr4HeHHbrM14 3i'reMeHTaMH, qepe3 Koro-

pbre ilpoTeKaeT oAr.rH H ToT x(e ToK;

E. yuetcrox qent4, o6pa:oeauHrtft napzurJreJrbuo coeAuHeHHbrMr.r 3JreMeHraMu, qepe3 Koropbre

nporeKaeT oIr4H Lr roT xe ToK;

B. yvacrox qenH. o6pa:onaHgsrfi noclelloBare!'IbHo H napannerbuo coeAhHeHHbrMH 3JreMeHTa-

MI4, qepe3 KOTOpbre npoTeKaeT onHH H roT x{e ToK:

l. y'tzLcrorc uerlH, o6pa:onaHur,til coe4nHeHHbrMH seesAoii 3JreMeHraMr.r, qepe3 Koropbre rrpore-

KACT OIHH H TOT }I(C TOK;

4. Il ap an e,rt b H o e c o e c)u u e u u e iJt e.ve H m o B o m o c o e d uu e u u e :

A. npra KoropoM x olsofi u rofi xe flape y3noB [pr4coeAuHeHo HecKoJmxo eersefr 14 Ha Bcex Ber-

Bqx 14r\4eroTct pa3H bte }ran pfl xeHr.rs ;

B. npra KoropoM x olnofi u rofi xe nape y3noB rrpprcoeAaHeHo HecKonrKo eereefi H Ha Bcex Ber-

Btx I4r\4eeTcq oAHo H To )r(e HaIIpg)KeHne;

B. npra l(oropoM x olHofr utoi,t xe nape eereeil [phcoeAr4HeHo HecKotrrxo nersefi H Ha Bcex

BCTBSX I4MCCTC' ONHO I,{ TO ){(C HAIIPSXEHHC;

I-. npu KoropoM u orsofi vttoit xe nape y3noB [pHcoeAHHeHo HecKorrrxo eerseii H Ha Bo Bcex

BCTB',X OiIHH H TO )KC TOK,

Tecr J\} 2

l. Koumyp 3.rteKmpuqect<oi,t 7enu smo:

A. nro6oft pa3oMr{Hyrslfi nyrr, trpoxon.suufi no HecKoirbKr4M BerBrM,

B, nro6ofr rryrb, rrpoxoAqu{ufr no HecKoJrbKHM BerBsM;

B. mo6ofi :anrcHyrrrfr nyrb. rrpoxoaqqzii rro HecKolbKHM BerBrM;

f. ,rro6ofi:auxHyrrrfi [yrb, npoxoArnqrafi no y3naM rlettu;

2. H%qaucuuutu KoHmyp iml:

A. rorrryp, a xoropsrfi BXoAHT xors 6tr ABe HoBbre BerBu;

E. eereb. B Koropyn BXoAhr xors 6u oAHH HoBbrii :levenr;

B. pasovxHyrsrft rcoHryp, B Koropuil axoArar xors 6rr oAHa HoBaq BerBb;

f. rcouryp, n xoroplrfi BXoAHT xorq 6rr oAHa HoBas BerBb;

3. Ilocntonuuuti ineKmpuqecrcu[t morc - )JleKmpu.tecxuti utox:

A. :Ha.reuue Koroporo He H3MeHsercs Bo BpeMer{r4;

E. :Ha..{eHrre 14 HanpaBJreHHe Koroporo He H3MeHrercq Bo BpeMeH}r;

B,nanpaueHr4e Koropofo He H3MeHqercr Bo BpeMeHr4;

f . sua.{eHl{e n HarrpaBneHHe Koroporo H3MeHqercr Bo BpeMeHr4 cornacoBaHHo;

ll



4. Bmopou 3aKoH Kupxzo$a ymeeptrdaem qmo

A. reouerpr4qecKar cyMMa naileuuit Hanp.s)r(eHr,rfi e rrc6oN{ 3aMKHyroM r(oHType paBHa a,qre6-

paHuercrcofi cyMMe 3AC, BXoAqxIr4x e AaHnrrft r(oHryp;

E. cyuvra laolynefi naAeunft HarpqxeHr4fi e rlo6oN{ 3aMKHyroM KoHType paBHa arre6pauvecxoii

cyMMe 3AC, BxoA.flrrrux e AaHHrtfi KoHTyp;

B. alre6pauqecKas cyMMa naAeHnft Harrprir{eHufr s,rro6o11 3aMKHyroM KoHType paBHa a,rre6pa-

H.recKofi cyMMe 3AC. BXoAflurHX e 4aHHrtfi KoHryp;

f. anre6pawrecKas. cyNlMa naheuuit HarrpsxeHufi e,'Irc6oNa 3aMKHyroM l(oHrype paBHa cyMMe

nro4y.uefi 3AC, BXoAIUIHX e AaHHErfi KoHryp.

1. ITod uetuueiluut.rlu s"neKmpuqecKuvu Uennilu noHu.t4anm greKmpultectue qenu

A co,1eprrcail-lHe 3JreMeHTbr c He,rnHeftHr,rMr4 BoJrbr-aM[epHr,rMra, ne6ep-aMrrepHbrMh H KynoH-

BOJrbTHbrMr4 XapaKTepr4 cTr4 KaM14 ;

E. coaepNarlne 3JreMeHTbr c nusefrurrur4 BoJrbr-aMnepHbrMI4, ne6ep-arvlnepHbIMLI LI KynoH-

BOJ'IF'T'H bIMIZ XapaKTepHCTUKaMH ;

B. co,lepx<aque 3neMeHTbr c ueluHefrnsrM14 MexaHlrqecKuMH xaparoepr4crl4KaMh;

f. colepxarrlne 3treMeHTbr c ueluHefiHrrMH TenJ'IoBbrMr4 xapaKTepr4crrrKaMh.

TecrN"3

I . Heluueiutae i-'te-t4et tntu nodpasde"qnnnt Ha...

A. AuoAHr,te, Tpan3rJcroprlbre u rripHcropHbre;

E.pesncrunHbre, r{HAyKTHBHbre r4 eMKocrHble;

B. S oroar,r oAH bre, cBeroAr.{ oAHbIe H oIITo rlapbl ;

f. xealpau4qHbre, runep6oruLrecKr4e H 3KcnoHeHunanbHble;

2,Hetuueuubte pe3Ltcmopbr I omrltque om .quueuuwx o6nadaK)m He.quHeuuat"ttu 6orbm-

avnepHbul4u xapaKmepucmuKe.Mu u.\4o?ym 6armu nodpasdeneHbr Ho dee 6o:tuu.tue ?pynnbt...

A.HeynpaeJrreMbre u yttpaBnfieMbIe;

6. npono,roqHbre H yrnepoAr{bre;

B. 6o,lrmofi ro.{Hocrr4 u n,taroft TorlHocrn:

f. nocrossHbre L ttepeMer]Hbre.

3. C u.vu e mpu Lr H bt.v u. H cr 3 br B an m u e ruu e il u ut e 3.r e 14 e H mbl..

A. y rcoropbrx cuMMerpvqHae, $opva.

E. y roropsrx BAX He 3aBr4csr or HanpaBneHrzil roxa B HHX H HanpqxeHl,Is Ha 3axuMax;

B. y xoropbrx BbrBoAbr pac[onoxeHbI cI4MMerpHqHo;

f . y roroptrx BAX 3aB:acflT or HanpaBnesuil rora B Hr.rx 14 HarlptxeHnfl Ha 3axl4Max.

1. He c u.t t.t t e m pu q r t bt.v u n u 3 d G a ro nt u en u u e u H br e ?Jt e.v e H nI u ...

A y roroprrx BAX He oAr,rHaKoBbr npn pa3nuqHErx HarrpaBneHr4sx roKa h HanprxeHrs, Ha3a-
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xt14MAX;

E. y xoroprrx $oprua He cuMMerpr4qHa;

B. y roropbrx BAX oAr4HaKoBbr rrpr4 pa3nr4qHbrx HanpaBneHr4qx roKa H HanptxeHnfl Ha 3alnvr-

MAX;

f. y xoropux BbrBoAF,r paclonoxeHbl He cI4MMerpHrIHo.

5. B zpynny Heynpa6.'tneJ4 bLx HelLtHeilu utx p%ucmopors axodnm...

A. rpex:,rer{TponHbre (n 6oree),rraM n br, TpaH3r4cropbr. Tnpr4cropbr;

E. reprr,tope3r.rcropbr, Sorope:racropbr, Soroluolrl, MarHLITope3I4cropbl;

B.rpansucropbr, rlrpucropbr, rtpeAoxpaH vr e nv;'

l. launrr HaKaJrHBaHras, 3JreKTpurrecKar Ayra, 6aperrep, ra3orpoH, cra6uJluTpoH, nonynpoBoA-

H14KoBbre BbrnpflMHTen14 (AHoAbr).

Tecr J\! 4

1. Vpaaueuun 3arllcuwocmu u : u(t) u l : i(t), 6 qenu oreKmponaumKu conpomusneuue.lt 50

Ou, sKnnrteuuoit 6 cemb nepe.MeHHozo moKa c Ltacmomou 50 fU u Hanpnweuue.v 220 B, uuenm

su)...

A. u = 3 l0cos100rut" i : 6.2 cosl00nt:

E. u:210cos100nt. i : 12,4 cos100nt;

B. u : 3 lOsin100ruL. r : 6.2 sinl00zt;

f. u : 620cosl00nt, i : 12,4 cos100nt.

2. Bwpatceuue dnn moKa uveem aud i : 8 sin(cot + 200). Tozda sbtpa)rceHue dnn ezo rcott-

n.qerccuou aun.numydbt pacHo,.,

^ I =$rr2o''A. "' '-

i .. = 4e ''0"b."'"

,t - ,40"

B, Int=6e' 
:

y.l ,, = 8e t2ot'

3. KounnerccHafl qMrutumyda HanpffieHufl pa6Ha lJ = 25e-tto , mozda lbtpaiceHue d.qn tazuo-

6eHHo?o 3HatteHun gmozo HanptxeHufl uweem sud...

A. .i : 25cos(crrt - 300);

B.i:25sin(rot-600);

B.i:5Osin(rot-300);

f.i:25sin(rot-300);
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4. Baryatrceuue Lnn KoA4nneKca deilcmeynu4e?.o 3HaqeHun HanpnrceHun moKQ u : 8 sin(al

200) uueem aud..,

4,.

6.U=4et" ;

4,,

B. U = 5.67 e'"" .

o ,,

B.U=5.67e''" .

f.i=8sl20{)

5. conpomuBneHue xoudeucamopa eMKocmun 4 "ux@ s cemflx c qacmomoii nepe'ueuuo?o moKa

50 u 400 f4 Paauo...

A.0,1 xOvr,0,8 xOrr,l;

E. 1,6 xOvr,0,2 xOr'a;

B. 0,2 xOru,0,05 r<Ov;

f.0,8 rOu,0,1 rOrra.

Tecr Il! 5

l. Kouc)etrcamop 1K:ttottett B cemb nepu4eHttozo moKa cmaudapmuou 'qacmomu' HAnpmeHue B

cemu 220 B. Cu:ta moKa 6 Llenu 3mo?o rcoudeucamopa 2,5 A' Evxocmu xoudeucamopa pasHa'

A.0,36 rrax@;

E. 72 r.,rr(D;

B. 18 uriO;

f.36 nrxO.

2. tr4udyxmulHoe conpomuurxeHue Kamyu,tKu c uudyrcmueuocmbto 0,2 fu npu qacmome moxa 50

fw u 400 fq Paeuo.'.

A. 0,63 Orvr, 0,25 xOl'r;

8.63 Orr,r.0,5 xOru;

B. 630 Oru, 1 rcOvr;

f.6,3 Ov,0,05 rOiu'

3. Kamyutrca uTteem QKmuGHOe Conpomusneuue I5 Ou u uudyKmu7Hocmu 63 vfu' Ilo'quoe co-

npomuilneHue KamyuKu 6 Cemu neperveHHozo moKa c ttacmomou 5A fa pa6HO "'

A.25 Ovt;

8.2,5 Orrl;

B. 250 Ot'r;

f. 0.25 Oru.

4. B t4ena nepet4eHttozo moKa 1KiltoqeHd noc"qedoeame'abHo p%ucmop c AKmuBHbtM COnpOmUB-
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reHueM 15 Ou, KamyutKa c uudyrcmuzHbt.M conponxusJleHue.M 30 Ou u rcoudeucamop c e,MKocm-

HbrM conpomuzreHueM 22 Ou. Ilonuoe conpomusJteHue 4enu pasHo...

A.0,17 Ovr;

E. 1,7 Ovr;

B.17 Ov;

f.8,5 Ornr.

5. B cemu nepeMeHHozo moKa cmaudapmuou qacmombt Hanpn)rceHuev 200 B nocnedoaamerbHo

lK"qnveHd pe3ucmop conpomusneHueM 150 Oa u xoudeucamop eMKocmun I6 vrc@. Ilonuoe

conpomulneHue qenu, cuna moKa a neu, HanpnxeHue Ha 3a)rcuv4ax p%ucmopa u xoudeucamopa

pagHbt...

A.125 Ou, 0,4 A, 608,808;

8.25 Ou,8 A,12 8,16 B;

8.2,5 Orra,0,08 A,1,2 B"l,68;

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

Tecr J\b 6

l. HanpnttceHue onepe)taem cany moKa Ha KamywKe uudyxmutHocmu Ho,..

A. nl3

B. nl4

B.- nl2

f.nlZ

2. HanpnrceHue omcmaem om cunbl moKo ua rcoudeucamope Ha...

A. nl3

B. nl4

B.- nlZ

f . nl2

3.HanpntrceHue u moK 6 KamyaKe u3MeHnnmcn 6 3asucu.t4ocmu om speMeHu maK:

220sinl00 nt, i : 6sin(l00xt - x/3). ilompe1nneMan Mou4Hocmb pa6Ha....

A. 1 15 Br.

8.33 Br.

8.330 Br.

f. 3,3 Br.

4. Bonumuemp, nodrcnnqeuuutrt K oneKmpodeuzamenn, noKasail 220 B, awnept4emp - l0 A, a

samm.Memp - 2rc8m. KoefudullueHm.Mou4uocmu u cdeuz (tas aetrdy HanpffieHuell tt moKo.M

pa8Hbt...

A.0,61.2500
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B.0"31.2.50

B. 0.51. 500

f .0,91 , 250

5. Korc1amenuuutil KOHmyp codeptrcum rcoudeucantop et4KocmbK) 800 n@ u Kamyu.tKy uudyx-

mu+Hocmbn 2 .uxfu. Ilepuod co1cmaeuuwx rco.rye1auuu xoumypa...

A. 0.5 c

B.0,125 c

B. 2,5 c

f.0,25 c

Tecr J\lr 8

]. Cucmeya nepe.MeHHo?o moKa Hasdnaemcn mpex(tasuoil...

A. n xoropofi leficreyror ABe 3!C oauuaxoeofi qacrorrr, Har{arbHbre $a:tr rcoropbrx cMeureHbl

aa 112 nepaoAa;

E. n rcoropofi aeficreylor rpa 3[C oAr.rHaKoBofi qacrolur" HalrarbHbre $a:u rcoropbrx cMeureHbl

Ha ll4 ilepuona;

B. e xoropofi leitcreylor rpr,I 3!C oauHaxoeofi qacrorbr, Har{anbHbre $a:u xoropbrx cMeuleHbr

sa2l3 repaoAa;

f. n xoropofi aeficreyror rpa 3.4C oAuHar(oBofi .{acrorEr. Har{aJrbHbre $a:u xoropbrx cMe[teHbl

ua 113 neprroAa.

2. TpexcPasHan cucmeila e. d. c. nc.qflemcn cuvMempuqHofi...

A. n xoropofi aunruryau 3[C u qacrorEr paBHEr, a Sa:rr cABr4Hyrbr na 1500 orHocuTeJrbHo

Apyf Apyfa;

6. n rcoropofr avn,rurylu ?{C paBHbr, qacrorbr pa3Hbre. a $a:ur cABHHyrbr ua 1200 orHocn-

reJrL,Ho Apyf Apyfa;

B.s noropoft avnruryarr 3AC 14 qacrorbr paBHbr, a Sasu cABr4Hyrbr Ha 1200 orHocnTeJ'rbHo

Apyf Apyfa;

I-. e roropofi ar,rnruryasr 3AC He paBHbr aqacrorbr paBHbr, a$a:rr cABr.rHyrbr Ha 1200 orHocu-

reJrbHo Apyf Apyfa.

3. B oduoi us o1"vomorc mpex$aanzo zeHepanxopo e. d. c. u3t4eHnemcn no sarcouy e I -
Emsin3I4t. O6"vomrcu oduuarcoau. Vpaaueuun dna M?HoBeHHbrx 3HaqeHuit s. d. c. a dayx dpyeux

o6uomxex ttt4enm r:ud ...

A. e'2 : Emsin3 l4t " e2: Emsin3 l4 t;

B. e2 : Emsin(314t + 2l3n), e2 : Emsin(3 t4 t+ 2l3n);

B. il : Emsin(3 14t - 1 l3n). e2: Er-nsin(3 14 t+ 2l3n);

l' . e2 : Emsin(3 14t - 2l3n), e2 : Emsin(3 l4 t+ 2l3n).
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4. HanpntrceHue Hasdlaemcn Qtasuut.tt ecnu 3mo HanpmeHue...

A. rr,teNay uaua,rauu $a:;

E. HreN4y roHqarvru Sa:;

B.uex4y Har{aJroM u xouuou Sas;

f. ruex4y HaqaraMr.r o6vorox.

5. HanpncrceHue Hasbtlaemcfl nuueimuu, ecJtu gmo HanpnuceHue...

A. rvreNay nauaralru $a:;

6. rvrexay xonqaua Sa:;

B. naexay Haqa,rroM a roHqou 0a:;

f. ueNay HaqanaMr4 o6lrororc.

Tecr J\b9

l. Coontuou.teHue .vetrdy .luueuuut.v u (tasuut"v Honpn)tteHuet4 npu coeduueuuu o6.uomorc zeue-

pamopa ssesdoit...

A.Uo=^,liU,

B.U " = "11'r

B,U,=JlUa

f.u'=3uo

2. CoomuouteHue .vetrdy.,tuueuuut:r,t u Stasuutu Hanpnt{eHuet4 npu coeduueuuu o6.uomorc zeue-

pamopa mpey?ox bHu Ko"r4 ...

A.U'h=U'

B.U , =.1-t, r

II =^l)IlB. " i "'"4'

- U , =3U^
l. t'

3. O1uomrcu mpexQaatozo zeHepamopa coeduunnm o6d,auo saesdoil maK KaK...

A. raroe coeAI4HeHHe no3BoJrser HcrroJrb3oBarb oAHo Qa:uoe Hanpf,xeHue rrpr4 BKJrror{eH14e

rrpr{eMHHKa MexAy ueftrpa,rrulru u Qa:HbrMr4 rrpoBo naM:a:

E.rarcoe coeAaHeHI,Ie rl03Borqer HcnoJrb3oBarb nBa pa3nuqHr,rx Hanpq)KeHHa; $a-:Hoe ttph BKnro-

qeHue npneMHrzr(a MexAy Heilrpa,rsuuu u $a:HbrMrz npoBoAaMr4. lnHefruoe rrpa rroAKnFoqeHr.tn

K AByM rnseftsrrv npoBoAaM;

B. rarcoe coeAI4HeHI4e IIo3BoJ'Iter HcnoJIE3oBarL, oAHo rzHefinoe HailpgxeHl4e npl4 noAKrloqe-
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HHH K AByM nr4HeHHbrM npOBOnaM;

f.rarcoe coeAuHeHHe n03BoJIser HcrroJrb3onarr o6opyAoBaHr,re B 3KoHoMHrrHoM pexr4Me;

4. O1uomrcu ?.eHepamopa coeduuanmcn ssesdou. IlpueuuuKu 3neKmpuqecxou iHep?uu npu

)mo.M MOJTCHO gKlnqAmb...

A. rpeyrorbHuKoM;

E. sse:lofr;

B. rpeyronbHrrKoM u :ne:4oft ;

f.apy.rr cnoco6olr.

5. IIpu coeduueuuu npueilHuKos oneKmpuuecrcoil oHepzuu saesdoil c Hyresu.M npoaodol't u npu

cu.Mx4empuuuoit uazpysrce Staswue mo+u Id : I0 A. "Uuueuuute moKu u moK 6 Hyresox4 npoaode

npu 3mo.M paqHbt...

A.OA, 10A

B.20 A, O A

B. 17A,OA

f,10 A,0 A

Tecr J\b 10

l. IIpu 3q.MeHe Qeppuntoaozo cepdeuuurca dpoccerfl arnMuHuelbtM ezo uudyxmurHocnlb:

A. ue r43MeHr4Jlacb;

E. lraro AaHHbrx;

B. yaeruvuracr;

f. yueururaJracb.

2. Ilpu yle.nuqeHuu moKct a o1aomxe dpoccena c Qteppuntosut"u cepdeqHuKo.M ezo uudyrcmue-

HOCmb:

A. norpacraer;

E. y6rrnaer;

l. se u:ueHrercq;

A. rrlaro AaHHbIX.

3. Tpawc$opuamop norbrutqem Hanpn)fieHue c 220 do 660 B codepcrcum s nepsu,auoil oduom-

xe 840 6umKo6. B rcaxoil o1uomrce npoaod 1onuutezo ceqeuun? KoeSQutlueHm mpaHcQopva-

r4uu, ttucro BumKoB so snxoputluou o1uomKe pasHbt...

A. a nepnuuHofi; 0,8:4520;

E. e nepauuuofi; 0. 6;520:

B. eo nropuvHofi; 0,43; 2320;

f. a nepnuuuofi; 0, 33; 2520.

4. Ilouuacanu4uti ntpaucltopaamop c rcoeQ$u4ueHmow mpaucQopuaquu, pqzHuu 10, rKnnlteH
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G cemb c Hanpn){eHue:il 220 B. HanpsttrceHue Ha ewxode mpauc$opuamopu, ec.'nt conpomu6.Te-

Hue Gmopu,tuou o6"ttomrcu 0,2 O.t4, a conpomus.reHue no.\e3uou uaepysrcu 2 On pasHo.

A.40 B

E.2O B

B. IOB

f.2 B

5. Bmopuuuaa o6aomxa mpauc(topl4amopa, ux4enulan 100 eumrcoz, npoHusbtlaemcn t4azHu/,n-

Hbr.\4 nomoKov, ust4eHnnu,lu,vcn co 6pe.vette.\t no 3aKouy @:0,0lcos3l4t. @op.uyta, 6dpa){ct-

nulan saBucu.r4ocmu 3IC amopuuuou o6.uomru om 6pe.t4eHu, u deucmlynu,lee 3HalteHue 3A'C

maK06bt.

A.e:314cos3l4t: lllB
E.e:314sin314lr;22.28

B. e : 3, 14sin3,l4t; 2,22 B

f.e:3l4sin3l4t:2228

Tecr J\!11

I. Cunu, deucmeytottpe Ha sce npocoduurcu o1uomKu nKopfl, dauzame:tfl nocmoflHHo?o moKa,

c o sdanm cyu]4apHbr u >n e x mpo.v a au umuutit sparyanu4uit uou e um M paeuuir,..

l,t - art2
A. lvt - \y] ,!

- M = C'AL,D.n

n M =CQ'1,,D.

r M =C"l@1,,I

2. Pearctlueu nrcopn Ha3bt6qemcn...

A.qereFrrae cocroquree B ToM rITo, ToK sr(ops co3raer co6creeHHrrfi uarHurHrrft noror, xoropsrfi

NOI,TEP)I(HtsACT MAII{HTUNTfr NOTOX MAIXIIHbI;

B. sereHr,Ie cocroruee B ToM rrro, ToK gKopr co3Aaer co6crBeHHrrfi uarunruufi norox, Koro-

plrfi ucrcaNaer yr AalKe yMeHbuaer nrargprrHrtfi rloroK Ma[rI4HbI;

B. sereHr.re cocroqulee B ToM rrro, ToK craropa co3Aaer co6creeHHrrfi uarunrnrrfi norox, Koro-

prrfi ncxaxaer H Aaxe yMeHbuaer nrarsnruufi rroroK MaruuHr'r;

f . gs,'reHrae cocroflulee B ToM r-rro. TpeHHe B [on[Ir4nHl4Kax gKopg yMeHb[Iaer nrargurultft no-

TOK MAII]HHbI,

3. B :tau.tttuex nocmofltluo?o t't'toKq dna cosdattut.va?HutrrHo?o nomoKa ucno-'rb3yemcn.

A. nraruurnoe eo:6yNleHne;

B. e:rer<rpocrarrl qec Koe eos6yx4eH r4e ;

B. no:6yx4eHHe or nocrosHHbrx MafHHToB;
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f. o.lrexrpoMafHr4THoe eor6yiKleHne, no:6yNAeHr4e or nocrorHHbIX MafHHToB Bcrpeqaerct

TOJ'IbKO B MrrKpoMa[rI4tIaX.

1. Ilycxoeoi peocmam a dauzame.qe nocmonHHozo moKQ rty)teH...

A. lax KaK nycK Aerarare,left conpoBoxAaercs 6oruuruu roKoM, rIporeKaIouLIM qepe3 o6n,torxy

qKopq.

B. rar Kar( nycK Asr4rare,'refr co[poBoiKAaercr oqeHb MaJrbrM ToKoM, rlporeKa]oulztnl uepe: o6-

Morr(y fKopq.

B.a,'rs u3MeHeHHq HaupaBJIeHI4t Bpau{eHHt

f .a,rg ocraHoBKH nBHrareJ'It

5. Peeepc - u3-r4erteHue Hanpasnettun 6paLt4euutt deuzante.rfl nocnlonHHo?o moKa, .t.to)tcHo ocyL4e-

cnl6umb...

A.c nouourbro rrocrosr{Horo MarHI4Ta, noAHocq ero K ABpIfareJr}o

B. nepe:anycrrrB ABr4rareJrb

B.ugMeHus BeJ'rnrrr4Hy HanpgxeHug sa o6lrorKe flKops

[-. H:MeHUe HanpaBtIeHI4e roKa s o6N,{orxe flKopq

Tecr J\! 12

l. B acuuxpoHHo,v deuzame.te...

A. crcopoclb BpaureHHrr poropa HecKoirbKo 6orrue cKopocrn BpauIeHI4t MafHI4THofo florq, co-

3AaBaeMoro o6lrorrcofr craropa, Vse,ruqenne Harpy3KH ABHfarens Bbt3bttsaer yMeHbueHI'te cKo-

pocrH BpauIeHHr poropa;

E, crcopocrb BpauenHr poropa HecKoJIbKo MeHbrrre cKopocrll BpaueHl4q MaIHI,ITHoro noJIs, co-

3AaBaeMoro o6uorrofi craropa. VeerraqeHr.re Harpy3KLI ABI4farens BLI3bIBaer yBerHqeHHe cKo-

pocrH BpaueHas poropal

B. crcopocrb BpauleHlrs poropa paBHa cKopocru BpaIrIeHIzs MarHl4rHoro rIoJIq, co3AaBaeMofo

o6rr,torxofi craropa. Vserr4.reHr4e Harpy3KH ABr4farerq He BbI3blBaer yMeHb[IeHI4e cKopocrl4

BparrleHr.rs poropa;

f. cropocrb BpaueHHr poropa HecKoJrbKo MeHbure cKopocrll BpatrleHHs MarHHTHoro rloJls, crl-

3AaBaeMoro o6trorrofi craropa. Yserr4qeHHe Harpy3KH ABufareJ'Iq BbI3bIBaer yMeHbttreHI,le cKO-

poc'rh BpaueHuq poropa.

2. O6.uomxu mpexQasHo?o i:reKmpodauzuntetn coedutteuu seesdoil. JluueiHbte moKLt l,t .r4o,ttl-

Hocmb dcuzame.tn npu 6K.uolteuuu o6uomoK mpey?o:rt tlttKo.r,t, npu Heu3.t4cttHbtx .'tltue[tHrt-tt

Hanpn)teHuu u rcoe$$u1ueHme N oLtlHocmu uzr4eHnmbcfl maK...

A. yBenH.tarcr B ABa pa3a;

E. yneunuarbctr TpH pa3a;

B. yveu;urarbcs B ABa pa3a;
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f. yaeluuarc{ B Tpa pa3a.

3. [4s.veuumb HanpalJleHue rporyeHun ila?HumHo?o nont Ha npomusonoJ,t(DtcHoe e mpexrltasuo.v

a c uHxp o H H ou d auz a nte.q e )4o )tcHo..

A. noMenss MecraMr4 Aea rlo6sx Sa:nrx ilpoBoAa, noAK;rroqeHHbrx K ABr4rarenlo;

B. noN{euss MecraMI4 rpu .nro6rx mzseilusx npoBoAa" roAxrroqeHHbD( K ABumrenro;

B.noN{eH-se MecraMI4 nsa,'Irc6rx masefruux ilpoBoAa, [oAKr]oLreHHbrx K ABuraren]o;

[', H:MeHl.re luHefiuoe Hanps]r{eHue.

4. Cro.,tt't;o o6opontoe B ),tuHymy colepwacm Bpau4anurcecn .r4a? HumHoe no.le a('uuxpoHHo?o

dctt?ctme.,u, nodx.,Ltoqetmo?o K cen'tu nepulunozo mpex$ayto?o moKa c qacmomott 50 f4, npu

deyxno:trocuou (p:1), Ltembtpexnorncuoit (p:2) u wecmLtnorncuoi.t (p:3) o6ttomxax cnxa mopo

B .MuHymy co6epu,tur11...

A. 1500 nras-1; 1000 naus-1;3000 nrprH-1

E. 1000 n,ruu- I ; 1 000 r,ruH- I ; 1000 *rzH- 1

B. 3000 nr.rH-1; 3000 Hauu-1; 3000 nanu-l

f .3000 uuu- I ; 1 500 nruH- I ; 1000 uuH- I

5. T'pex$asuuril deuzeme.'b (cu-v"vempultHan Ha?py3xa), o1uomKu Komopozo coeduneHd 36es-

dou, exltnqeH B cetl'tb c Hqnpflxeuuel 380 B. Onper)etumb .\tolllHocmb, nontpe1taestyn deuza-

mere.v npu.'tuueiiuo-v t1'toKe l9 A u xo:(tcfu4ueHme .vollluocntu 0,8.

A. 50 rBr

B. 100 rcBr

B.10 rcBr

I-. 1 rBr

Tecr J\b 13

]. Q)usuqecKLtMu qeJtuLtttHa.Mu, noJ,rHocn'tbK) xapaKmeprcyrcWuvu gneKmpoMazHumHoe noJle, nB-

rnnmcfl BeKmopbt;

A. narnnluofr HHAyr{uHH r.r Hanpf,xeHHocrr4 3neKrp14qecxofo nont;

B. nonqpu3au,vv v HaMarHWil4BaHr4s,;

C. fepua u flofiurnHra.

2, cDusuqecKLt,r4r,t 6e.rLt.t1uHa.,nu, no:tHocmbrc xapaKmepwyroL4uMu j.xeRmpuqecKu 3aptuteuttbre

q acmuubt Geu(ec'mBQ, nc.tlflIomcn ;

A. O6r-erranaq rrrorHocrb 3neKTp14rrecKoro 3apqAa rr rroBepxHocrHaq rIJIorlIocrb 3neKTpHqecKO-

fo ToKa;

B. Be,raquua 3reKTpuqecKofo 3apqAa;

C, Be,ruquua H HarrpaBneHne SneKTpurrecKofo roKa.

3. B xaxpocKonLtqecKoit nteopuu oneKmpou,tazHumtrczo nonn.Mamepu&rybHyto cpedy - 6aKyy.M
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norH o c mbn xapaKme prcyn m :

A. 3,rexrpuqecKar v MarHurHai fiocroqHHbre Bar{yyMa;

B. 3ner<rpoMafHr4THoe [oJre B BaKyyMe;

C. fpanurauxoHHoe noJre B BaKyyMe.

4. 3nercmpuuecrcufi sapad - 3mo caoucmao qacmu4 Bel4ecm6a, xapaKmepwyrcwee ux cnoco6-

HOCmb.'

A. Co:aaearr, co6creeHHoe 3neKTpoMafHltrHoe ttoJre H B3aHMoAeficraosars c

BHelxHHM 3JIeKTpOMafrrr4THbrM floneM;

B. flpnrrruBarbcr Apyr K Apyry;

C. Orra,rxaBarbcq /Ipyr or.qpyra.

5. Cutoeoe eosdeilcmaue, oKa3brlae"Moe gneKmpoMazHun'tHbtv noren4 Ho 3.qeKmpuqecKl,t sapfl-

){eHHbre qecmu7bt 6eulecm6a, nonHocmbto onpedenaemcn :

A. 3axouorra Jlopenrua;

B.3aronon Kynoua;

C.3axouou Orvra.

Tecr Ns l4

I. ITepeoe ypasHeHue Maxcaen"qa nBrflemcz duQfiepeu4uu"nuuou $op.voir 3anltcu cfusuvecrozo

3AKOHQ;

A. flonuoro roxa;

B. 3nexrponraruurHofi r.rHAyKurru ;

C. faycca.

2. Bmopoe ypasHeHue Maxcsenna flsnnemcn duSQepen4uaauuoit Qopuoit 3clnucu $usuvecrcozo

3AKOHA;

A. 3nexrponaruuruofi HHAyr(ur4H ;

B. faycca;

C. ENo-Canapa.

3. Tpemue ypazHeHue Marcae",t"ta nlJtnemcn du$QepeutluctrauoiiQopuou 3anucu Qusuvecxozo

3AKoHA;

A. faycca:

B. OcrporpaAcKofo - faycca;

C.llorHoro rora.

1. Ventaepmoe ypazHeHue Marcceet.qa nlrzemca du$Qepeuquanuuott

Qopuou 3anucu Susuuecrco?o 3eKlH(t :

A. HeupepuBHocrr4 cr4ToBbrx ttuuuit BeKTopa narHraruofi r4HAyKrIr4r4 ;

B. llonHoro roKa:
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C. 3:rexrponarHurnofi HHAyKuHr4.

5. Vpaeueuun Marccae,,rne Ha3u6anm tfuusuuecKuvu aKcuoMaMu, maK

KQK U3 HUX MOryT 6WmU nonyqeHd:

A. Bce ocHoBHble 3aKoHbr KraccHlrecKofi :rexrpoAlzHaMHKH;

B.3arcosrr Knpxro$a;

C.3arcosrr KynoHa n Oua.

Tecr J\bl5

I. 3uepzemuqecKue xapaKmepuctiluKl.t oreKmpo.r4e?Humuo?o no.qtt onucbtsanmcn c novou4bto.'

A. Teopel,rlr Yrlroea- floiHruura;

B. 3arona coxpaHeHHs 3Hepn4r4;

C. Vpanner{ur HenpepL,rBHocrr4.

2. Bermop lloilumurtzq onpedennem:

A. Be,ru qauy r4 HarrpaBtreH r.re rr oroKa 3neKTpoM aruursofi 3H eprI4LI ;

B. O6levrHyrc rrnorHocrb 3neKTpoMarHHTHo[ :nepruu;

C. Tenroebre rtorepu 3ner(lpoMalu nrHofi 3H eprl4H B rlpoBoAt uleil cpeae.

3. Bexmop llolnntuttza paceH:

A. BexropuoMy n po r.r3BeAeH Hr-o BeKTopoB HanpsxeHH ocrn 3,reKTpLI qecKolo

u MafHI4THoro no,reil :

B. CnzurrpuoMy rrpoH3BeAeHr.to BeKTopoB HanpsxeHHocrH 3leKTpH qecKofo 14

MafHHTHOfO nO,'Ieft:

C. Ilpora:eeAeHliFo BeKropoB oneKrpllqecrofi u uarunruofi LIHAyKULIIz.

4. Bercmop Ilouumuuza HanpaaueH:

A. flepneu4r4KynspHo frJrocKocrr4, n rcoropoi.r nexar BeKropbl Hanp{xeHHocru 3JIeKTpHqecKor()

H MafHr4THoro nolefr;

B. flepneuaflKynqpllo Bel(ropy HanpsxeHHocrn 3JIeKTpHqecxofo nonq;

C. llepneuahKyn.spHo BeKTopy HanpsxeHHocrh MafHI4THoro nors.

5. tr4 c' mo q t t uKa.v Lt ) u e p ? uu )"' t e Kmp o.v a?u u m H o ? o no.' tt nB.'t ttt) n1c t :

A. SnercrpaqecKH 3apslKeHHble qacrt4ubl BeilIecrBa:

B. MarHnrubre 3apflnbr;

C. 3.r exrpouefi rpa,rsuble qacruubt BeulecrBa.

Tecr J\b 16

l. Bmopuuubre ucnloqHuKu numaHut...

A. ycrpoilcrBa, rrpeAHa3Har{eHHr,re AJrs nonyqeHur rrpoMexyror{Horo HanpqxeHus, Heo6xoAu-

MO|O AJrs fiVTaHVs. Ipyfl,rX IICTOI{HI4KOB ilI4TaHI4q

E. ycrpoficrBa, npeAHa3HaqeHHbre Anfl noJTyqeHrlrt AonoJIHLIrerIbHofo HanpsxeH14fl, Lils nvra-
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HHr 3ner(TpoHHbrx n ApyfHX ycTporicTB

B. ycrpoficrBa, [peAHa3HaqeHHbre rn.s nonyqeHur Harrpr]KeHr,rr, ueo6xo4lrMoro rItfl TIVTaHVfl

AorronH HreJrbHbrx ycrpoil cre

f .ycrpoficrBa, npeAHa3HaqeHHbre Anr nonyqeH14fl HanpsxeHr4r, neo6xoAnnloro nllt I{enocpeA-

crBeHHofo rrHTaHHr 3!'reKTpoHHbrx H Apyrnx ycrpoilcre

2. Bunpu.t,rLtm eJtb ...

A. ycrpofrcrBo, Koropoe npeo6pa:yer nepeMeHHoe HanprxeHue B HanpsxeHne oAuoir nonflp-

Hoc'rH (nymcrapyroruee)

E. ycrpoficrBo, Koropoe npeo6pa:yer nepeMeHHoe Hanps)KeHr4e B Apyroe rrepeMeHHoe Hanpr-

}I(CHHC

B. ycrpoilcrBo, Koropoe npeo6pasyer nocroqHHoe Haflpr]r(eHHe B rrepeMeHHoe

f.ycrpoficrfBo, Koropoe npeo6pa:yer rrepeMeHHoe HanpqxeHr4e n nu,roo6pa3Hoe HarrprlKeH14e

3. Koe$QuqueHn't notesHozo deitcmaun cma6u.uusamopq...

A. orsoureHr4e MoruHocrH, orAaBaenoii B Harpy3Ky, K MoulHocru, norpe6lsenroft s cra6urrr4za-

rope

B. <lrnorueHue MotrtHocrlr. oraaBaeMofi e ]rarpy3Ky. K MoulHocrH. norpe6rqeN,rofi or BXoAHofc)

r4cTor{HuKa Harrpr}KeHHs

B. oruorueH14e MoulHocra, norpe6,rqeNaoft or BXoAHoro HcrorrHr4Ka HalpqlKeHr4r K MorrrHocrn

orAaBaeMofi e uarpy:rcy

l. orHoruesue Mo[lHocrrz. norpe6,rqeNaoii e cra6nrurarope K MoulHocrr4 orAaBaeMoft e Harpy:l-

Ky

4. Cl ztatrusanu4uir $u.namp ...

A. ycrpoficrBo, Koropoe yBenr{quBaer nynbcauurr HarrpqxeHHs Ha BbrxoAe BbrnpsMHTeJIs

B. ycrpoficrBo, Koropoe yMeHbrxaer nynbcauuu HanpqxeHr4r Ha Bxone BbrnprrMHTeJUr

B. ycrpoficrBo. Koropoe yMeHbrxaer ilynbcauu14 HanprxeH14s Ha BbrxoAe BbrnpsMHTeJIq

f.ycrpoiic'rBo. Koropoe noAAeplKHBaer nocrorHHF,rM HanpqxeHVfl Ha BbrxoAe BbrnpsMHrerq

5. Clnta1u.,trcamop...

A.ycrpofrcrBo, Koropoe yMer{buaer r43MeHeHr.rs HaflpsxeHr4r Ha Harpy3Ke (cla6ra,rn:rzpyer

Harrpfl)r(eHHe), nrt:eauHbre H3MeHeHI,reM HanpflxeH14fl cerv I4 I43MeHeHHeM ToKa, norpe6raevoro

Harpy:rcofr

E. ycrpoficrBo" Koropoe yMeHb[raer u3MeHeHH.fl cHJrbr roKa B Harpy3Ke, Bbr3BaHHb]e r43MeHeHI4eM

Ha[pqxeHHs. cerv H h3MeHeHr.{eM ToKa, norpe6lrenoro Harpy:rcofi

B. ycrpoficrBo, Koropoe yBerrfiqr4Baer r43MeHer{r4s Hanpflx(eHr.rq Ha Harpy3Ke. Bbr3BaHHbre H3M€:-

HeHr4eM Fralpqx(eHHs, cerv r,r r.I3MeHeHHeM ToKa, norpe6lreuoro Harpy:xofi

f.ycrpoiicrBo, Koropoe KoMneHcupyer r.J3MeHeHVs HanpflxeHr4r Ha Harpy3Ke (na6unw Hpyer
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HanpqxeHHe), nst:naHHbIe u3MeHeHHeM HanpsxeHr4.s cerr4 r.r rr3MeHeHr{eM ToKa, norpe6laevoro

Hafpy3Koft.

Tecr J\} 17

l. Vctuumenb MlryHocmu...

A. ycu,rurenr,, ilpeAHa:Haqeqnlril .qlg o6ecneqeHafl :aAasHoil cuJte roKa B Harpy3Ke [ph ee Ko-

poTKoM 3aMbrKaHHH

B. ycu.rureJlb, ttpeAHa:Ha.leHuF,tfi Arq o6ecneqeHrrr sanauHofi MourHocrn Harpy3Ku npH 3aAaFr-

H OM CO IpOTVB reHr4r4 H afpy3Kr.r

B. yczlurenb, [peAHa3uaqesurrfi g,u o6ecneqeHHs:anaHsofi MoulHocrr4 Harpy3r(r4 npr4 3aAaH-

HOM BXOAHOM COrrpOTr4 BJIeHIII4

f. ycalzreJrb, ttpeAHa3na.{eHHrlfi A,rq o6ecneqeHr4s saAaHHofi MoruHocru Harpy3KH npr4 3anaH-

HOM BbTXOAHOM COnporr4BJreHHr4

2. @aso-qacmomHan xapuKmepucmuKa ycu.ryumenn,,.

A. gaeHct{N4ocrb yrna cABHfa $a: uex4y AByMr BXoAHbrMr't Hanps}r(eHr4sMtz or Lracrorbr

E. lagaclaNaocrb yrra cABI4fa $a: HreNay IBVMfl BbrXollHr,rMH HanpqxeHHqMH or Lracrorbr

B. :asHcnNaocrb yrna cnBnfa $a: rraex4y BXoAH;TM 14 BbrxoAHbrM HanpqxeHr.rrMu or qacrorbr

f . 
gasucra N4ocrb aMnrrr4TyAbr BbrxoAHoro Hatt prxeH Hs aM rrnr4Tynbt BXoAHoro

3. A.unnumyduan xapaxmepucmuKa ycu.ryumenfl ...

A. saet4c14N4ocrb aMrrtraTyAbr BbrxoAHofo HalpqxeH14s rlrv roKa or aMrrntrryAbl BXoAHoro

HanprxeHHq HIr4 ToKa

6. gasucraN,Iocrb aMrrJrl4TyAbI BXoAHofo Hattpt]KeHI4t I4J'r14 ToKa or aMrIJIaryAbI BbIXoAHoro

HarrprxeHHq HIlr roKa

B. :asucnvocrb 0a3br Br,rxoAHoro HalpqlKeHris L4nu roKa or Sa:u nxo4Horo HailprlKeHVfl vJtv

TOKA

f. saeucnr\,{ocrb yrna cABHfa Sa: rueN4y BXoArrbrN{ H BbrxoAHbrM Hanps)KeHr.l rMH or qacrorbr

1. A t nt untyd u o -q a c' m o nxu a2 x a p atme pu c nxLrK a y c u.xum e : rn . ..

A. :aeucraN4ocrs o6parHofi ee:ruqurrbr MoAynq rcoo$rpr.rur.reHTa ycuneHuq or qacrorbr

6. saeucrzN{ocrb yfna cABrira Sa: n,teNgy AByMq BbrxoAHbrM14 HanpqxeHvflMpr or Lracrorbr

B. 3aeracn\locrb MoAynr rcoo$SuuueHTa ycvileHprfl or qacrorbr

f. gaeucl.rN,{ocrr, yrna cnBHra $a-: ruexay BXoAHITM r,r BbrxoAHErM Halpf,xetlafll,r'r4 or rracrorbr

5. nu$$ape H4ua.t bl t br tr yc'ut u ntc.t t ...

A. npeaHa:Har{eH Ans ycnneHr4s cyMMbr nByx BXoAHbrx Hanpqxe:euit c 3aAaHHbrM xoa$Suqrzerr-

TOM y0r4neHrrs

B. npelua:HalreH Anq ycr4neHar pa3Hocrrz rpex BXoAHbrx HaflprxeHr4fi c :aAaHHuu ro:$Srauu-

eHTOM YCI4!'IeFI14q
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B. npeaHasHarleH Ans ycHneHI4t BXoAHofo HarrpsxeHVfl c 3aAaHHbrM xoe$$uuueHroM ycH!'reH14s

f ,npe4HasuaqeH Attr ycuneHl4t pa3Hocrr4 nByx BXoAHbrx Hanprx esnfi c 3aAaHHbrM rcor{Srauu-

eHTOM yel/.ileHlt4'fl,

Tecr J\} l8

I . tr4dealuuutu tsnepa4uouuati ),ctr:tumeltb...

A. onepauuoHHltfr ycunr4Tenb, unercqnft xoo$$uuueHT ycr4neHHs K : co, BXoAHoe conpornB-

neHlle RBX : co, BbrxoAHoe colporl4BJleHr4e Retx : 0

B. onepaquosHr,rft ycanr4Tenb, vtreroulrzft r<oeS$uulreHr ycr.rneHHq K :1000, sxoAHoe cortpo-

TI.IBTeHHe Rex : oo, BbtXo;JHoe co[porHBJIeHI4e Rertx : 0

B. onepauraouustfi ycutlurenb, unleuquii xoe$$rauraeHT ycr4neHr,rg K : oo, BXoAHoe co[por]4B-

rreHr4e RBx : 100 Ov, Br,rxoAHoe cofiporlrBrreHrae Rnux : 1 Ou

f.olepauraoHHrrfi ycunHTenb, uuercu1ufi rco:{$uuueHr ycr4neHr4r K : 1, nxo4Hoe colpornBne-

ulre Rex : co, BbrxoJlHoe co[portrBJ]eHr{e Rertx : 0

2. tr4ueepntupynuluir ycul ume.:rb...

A. ycurureaer cHfHalr H c/lBrafaer r!a:y nxoauofo HanpqlKeuHs ua 360o

E. ycurunaer cr4fHan H c.rlBuraer Qa:y nxoaHoro Hanprxeuuq ua l80o

B. ycu,rnaaer cr4rHaJr 14 cABr4faer $a:y nxoaHoro Hanp{xeuus Ha 90o

I-.oc,ra6,rser crzfHaJrI ri cArlrzfaer $ary nxoaHofo Hanprxeuuq Ha 60o

3. Koe$rfuuLrueHm o1pamttoil c6fl3u...

A. noxa:rreaer, KaKaq r{acrb BXoAHoro cafHalra nocryrraer Ha BXoA ycunurelm

E. rorca:stsaer, KaKar qacrb BbrxoAHoro cr4rHaJra nocrynaer Ha BbrxoA ycvilvrelrfl

B. noKa:rrBaer, KaKa.fl qacrb BXoAHoro cr4fHara locryilaer Ha BbrxoA ycvlrvrerrfl

f.noxa:sreaer, KaKag qacrE, BbIXoAHoro cI4fHaJIa [ocrynaer Ha BXoA ycvnvrent

4. Koecrt(tu4ueHm yc'tt.,r eu un OY ...

A. oruoureHlre H3MeHeHHq BbrxoAHoro Harrpt)KeHHq K Bbr3BaBueMy ero H3MeHelrHK) BXoAHoro

HanpexeHus rrpH pa6ore ycvnvrrenr Ha rruHefrHoM yqacrKe xapar(repzcrnK14

B. oruouesue rz3MeHeHvr BXoAHofo HanpgxeHr4s K Bbr3BaBrrreMy ero r.r3MeHeHnlo Br,rxoAHoro

HarprxeHr.rr npH pa6ore ycnnHrenq sa luuefiuoM yqacrKe xapaKTepr4crr4KH

B. orgorueHue H3MeHeHI4q BbrxoAHofo Ha[pqxeHufl K Bbr3BaBrxeMy efo r43MeHeHHro BbIXoAHor-o

Harrprxerruflrrpr4 pa6ore ycr4nHTenr Ha ue,rusefiHoM yqacrKe xapaKrepvcrvKu

f.orHorueHr4e r{3MeHeHLrq BXoAHoro roKa K BbI3BaBueMy ero r43MeHeHr{ro BbrxoAHofo roKa ttplt

pa6ore ycnrr4Terq na,ruHeftHoM yqacrKe xapar(Tep14crr4KH

5. Koerfu rfuu1ueHm yc'ut et t Ltt ycuitume.rn...

A. HarypanlHufi ,rorapHSM orHoLUeHr.rr aMnnhryAHLrx 3rraqeHr4fi cooreercrByrottlnX nepeMeH-

Hbrx Ha BXoAe ycr4JrnreIrfl K 3Har{eHHsM 3Tr4x nepeN{eHHbrx Ha BbIXoAe ycHnHTeng. pa3nr4qaror
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Ko300r4uHeHTLr ycr4neHr4q ro HarrprxeHlrlo, ToKy, MorrrHocru

E, rcopeHl KBanparHbrfi ug orHorueHHr aM[J']HTyAHbrx rHaqennfi coorBercrBy]outnx nepeMeH-

HbIX Ha BXOAe ygL4nnTenfl K 3HaqeHr4sM 3THX nepeN{eHHbrx Ha BbrxOAe ycunr.rTenr. pa3nHqaror

rcoaf, Suur.reHrbr ycHneH r4r no H ail prxeHr4rcl. roKy. MourH ocru

B. orsorueHr.{e aMrtJrHTyAHbrx gHa.reHHfr coorBercrBy]ourr4x nepeMeHHbrx Ha BbIXoAe ycHnHTe.ns

K 3HaqeHr4flM 3THX rrepeMeHHbrx Ha BXoAe ycvilvreilfl. pa3nr4qalor rcooQQraul{eHTbr ycr4neHut no

Harrps)KeHr,rro, ToKy. MouIHocTr.r

f.oruoruesue aMrrJrr4TyAr{brx gnaqesuft coorBercrByrourr4x trepeMeHHbIX Ha BXoAe ycl4nHTer'I-g K

3Har{eHHqM 3rHX ilepeN,reHHbrx Ha BbrxoAe ycvnvrenfl. pa3nuqaior rcoa$SrauneHTF,I ycuneHuq n,o

HanpgxeHI4ro, ToKy. MoruHocTrl

Tecr J\} 19

I . W.uny:acHde )'crnplilcntea ...

A. ycrpoftcrBa, rtpeAHa3HaqeHHbre IJrs reHephpoBaHlaq, Sopvr,rpoeaHvs. npeo6pasoBaH14q H He-

ncraNesnofi nepeAa.ru HenpepbrBHbrx cHrHaroB

5. ycrpoficrBa, npeAHa3HaqeHH[,re Anq reHepr{poBaHVs,, Qopnrnpoaauur, npeo6p&3oBaHLtfl h HrJ-

Hcrca>resuofi nepeAauu r,rMnynbcHbrx cHfHaJIoB

B. ycrpoiicrBa npeAHa3HaqeHHbre AJrs pa6orsr B onpeAeJIeHHbIe HHTepBanbI BpeMeHH

f . neprzoara qecKH lefi crnyroulhe 3neKTpoHHbIe ycrpofi crea

2. QuQpoebte ltuKpocxev bt...

A. ur.t rcpocxeMbr, rrpeAr{a3HarreHHL,re Ans npeo6pa:oBaHVfl tt o6pa6omn cr.IrHaJIoB, Ir3MeHqlo-

tuuxcg ro aHa,'rofoBoMy 3al(oHy

B. uunpocxeMbr, [peAHa3HaqeHHbre AJ'rr npeo6pa:oBaHnt Ia o6pa6orxl4 cHfHa,uoB, h3MeHqlo-

ulr4xcq no 3aKoHy AJ4cKperHofr, uanpultep ABoI,IqHofi, $yur<urar.t

B. vurcpocxeMbr. ilperlra3HaLreHHbre,[Jrr npeo6pa^roaaHVn v o6pa6orrra ct4rHar']oB. H3MeHqrc-

LUHXCfl 3KCIIOHeHItUanLHOMy 3aKOHy

f. vurcpocxeMbr, npeAlra3HaqeHHEre A,rrr npeo6pa:oBaHufl r.r o6pa6orrcu cHrHaJIoB. H3MeHtlo-

r{r{xcfl no fapMoHHqecKoMy 3aKoHy

3. /lewurfipamop...

A. xona6uHaur4oHHafl cxeMa, y r<oropofi rorHrrecKafl e!;4uvua Ha HecKoJIL'KIrx BbtxoAax npn Hy-

JreBbrx cr4fHaJrax Ha ocraJrbHbrx BbrxoAax coorBercrByer onpelel€uHblM cI4rHa,[aM Ha BXoAe

E. xou6nuaur{oHHat cxeMa, y r(oropofi rofr4qecKr.rft uo.ns Ha oAHoM BbIXoAe IIpI4 ct4rHaJlax paB-

urrx I Ha ocranbHt,Ix BbIXoAax coorBercrByer onpege:reuHoMy KoAy Ha BXoAe

B. xona6HsaquoHHar cxeMa, y xoropoft roraqecKafl eAVHVtla Ha oAHoM BbtxoAe npn HyneBbtx

cI4fHaJIaX Ha OcTaJ.n)l{blx BbIXoAax cooTBeTcTByeT onpellc,reHHoMy KoAy Ha BXOIe

f . unSpoeofi aerornrar f eH epr4pylouufi nocleAoBaren bHocrll KoAoB
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4. Ko.v1uuaLruoHuafl .ryo?uqecKan cxu/tq ...

A. npeo6pa:oBareJIb coBoKynHocru BXoAHbrx J.IorHrlecKr4x ypoBHefr (exorrroro cr,roBa r4r,rH

BXOAHOfO rcOAa) B BbrxoAFroe cJ'roBo (esrxoauofi rcoa) 6es 3arloMHHaHHt

B. npeo6pa:oBareJIb coBoKynHocrr4 BbrxoAHbrx JTofHrrecK14x ypoenefi (exo4Horo cnoBa r4Jr14

BXoAHofo KoAa) B BXolHoe croBo (nsrxotHofi xoa) 6es 3ailoM14HaHr4q

B. npeo6pa:oBare:rb coBoKynHocru BXoAHbrx Jrofr4qecr(HX ypoBHefi (nxoluoro cJ'roBa HnH BXo,4-

Horo rcoAa) B HoJrr, vnu e4vHlzr\y

l.conoxynHocrb rpr4 frepoB

5. My.tum un.TeKcop ...

A. xovr6uHauI4oHHas cxeMa, npeAHa3Har{eHHa.s 4,rr npeo6pa3oBaHtfl, HecKoJrr,Kr4x znsopuauz-

oHHrIX KaHaJIoB nocJleAoBaretrbHo B HecKoJIbKo r,rnSopnrauuosgttfr KaHaJroB

E. xonr6uuarruoHHag cxeMa, rrpeAua:Har{eHHar Anq oAHoro r,rHSoprraur4oHHoro KaHaJIa nocre-

AoBarenbHo B HecKoJrbKo aHcpopvauuoHHbx KaHarroB

B. ronr6nuauHoHHar cxeMa, flpeAHa3HaqeHHar Anr ilpeo6pa3oBalufl HecKoJ'rbKHx nHrpopuauu-

oHHbrx KaHaJroB nocneAoBareJlbHo B oAHH raHSoprtlauHorrgrfi KaHaJr

f. xou6IaHalrrioHHas cxeMa, npeAHa3HaqeHHar Anr oAHoro uH$opuauuoHHofo KaHaJra nocJre-

AoBarenbHo B oAHH lrH$opHaauuoHHrrfi KaHaJr

Tecr J\! 20

l . 3uepzosa6ucut4an nanflmb

A. galonrusarcrqee ycrpoilcreo, c orAerrbHbrM ucrortHr4KoM nvraHLrfl,

B. :anouttHalou{ee ycrpoficreo, coxpaHq}ouee 6es ra:NaeHeHr4fl 3ailvcaHHy}o B HeM au$opn,ta-

IlHIo [pH OTKITOLIeHAM ilVTAHVfl.

B. :anontnsarctuee ycrpoiacrao. Tepsrouee qacrb 3anucaHHoft e Her\a uH$oprnrauaro rrpH or-

KJT}oqCHHH NVlTAHVfl.

f.:anontllHaroUee ycrpoficrao, Tepflrotuee 3anI4cauHylo B Hetr rzH$opMau6Fo 11p14 orKnrolreHHz

NT4TAHVfl.

2. 3uepzctu %a(Jucu.xt en n utlnmb...

A. 3anoH,tugaloulee ycrpoilcreo, c orAeJrbHbrM Hcror{HHKoM nvratrs,

6, sanoNarauarculee ycrpoficrao, coxpaHrlouree 6e: n:nreHeHr4r 3arroMHeHHyro B HeM r.tr$opna-

uurc fipu KpaTKoBpeMeHH oM oTKrroqeHr4lr rrvT aHrrfl

B. sanoNattuarouee ycrpofrcreo, coxpaHslouee 6es u:NaeHeHHr 3arroMHeHHylo B HeM uu$oprrra-

IIUIO flpt4 OTKJIIOT{eHHU ilVTaHIdf,.

f. :lanonauuaroulee vcrporicreo" He coxpaHsrouee 6e: u:ueHeHHr 3arroMHeHHyro B HeM nH$op-

N{auHIO npu oTKr'iloLIeHHLi tIVTAHVfl .

3. CmamtruecKan tHep?o306ucu.\4an na.vnmb IbLno"'lHttemcn Ha;
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A, acuuxpoHHbrx RS-rprlHmepax ;

B. nonynpoBoAHHKoBbrx KoHAeHcaropax;

B. cnuxpoHurrx JK-rpHrrepax;

f . cuuxpoHHrrx D-rpurrepax.

4. X wl a.u urt e c K ot nar4 tm b B bI n oJ'I Hne m c n H a.'

A. acuHxpoHHbrx RS-rpNurrepax;

E. nonynpoBoAHnKoBbrx KoHAeHcaropax;

B. cvHxpouurrx JK-rpurrepax;

l. cuuxpoHurx D-rpurrepax.

5. P eze u e pa4un u e o 6xodus,t a :

A. lns o6ecneqeuHs coxpaHHocrn ,qaHHbrx npn pa6ore crarr4r{ecKoitnalstu'.

E. l,'rs o6ecneqenHfl coxpaHHocru /IaHFrErx rrpn pa6ore AHHaMHqecrcofi natrsrn;

B, l,'Ig o6ecneqeHr4r coxpaHHocrr4 AaHHbrx npu pa6ore Flash navlru;

f. n uut|poeofi rexHr.{xe pereHepauuq He rpHMeHqercq.

7, Vqefno-,Memoduqecxoe u uu(topnoquoHHoe odecneveuue duc4unruHbr (uodyna)

7,1. Ocnonsas JrHTeparypa

1, BeccoHos,,ILA, TeoperhqecKne ocHoBbr 3,'reKTpo'rexHr4Kr4.3lercrpnuecK14e uenH: [yue6-
uux] / JI. A. BeccoHoB. - VIsn.l0-e. - M.: fapaapmrcu,2007 . - 702 c.

2. leur.rpu.rH, K.C.Teoperr4qecKue ocHoBbr 3neKTporexHr.rKu : yue6. l,'r.a By3oB. T. 1 / K, C.

{enar.rpuau. II. P. lleiiH,ran. I'1. B. KopoBKHH. - 5-e u:a. - M.[n ap.] : flnrep" 2009. - 512

c, - (Vue6HHK.qrs ay:on).
3. fievnpu.aH, K.C.Teoperr4qecKne ocHoBbr 3rreKTporexHHKH :yue6. a,rr By3oB. T.2lK.C.

lernrrapurH, JI. P. Fleilnaau, H. B. KopoBKr.rH. - 5-e r.ru. - M.[u ap.] : flurep.2009. - 432
c, - (Yue6nHK Anq ey:on).

4. flotanoe, II.A.Kparruil rcypc reoperurrecKr4x ocFroB 3neKTporexHrnKr.{:: yve6, noco6rze t{.

1 /II. A. floranoe. -2-euzp,., Aorr. - Epaucr:lrlsl-eo EfTy,2005. - 178 c.

5. floranon, Il.A.Kparxufi rcypc reoperr.rqecKr.tx ocHoB 3neKrporextrrKvr : yue6. noco6ne.
q.2lII. A. floranoB. - VlzA.2-e.Aoil. - Bprucx:l4sA-eo BfTy,2008. - 199 c. - ISBN 5-

898 38-326-3
6. floranon, Il.A.Teoperr.{qecKr4e ocHoBbr 3J'reKTporexHHKH: c6opurzx 3a1arr: yue6. noco6,ue

I Jl. A. floranoe. - 2-e uzr.., Aon. - BpxHcx : tr4sA-eo EfTy, 2007. - 192 c. - ISBN 5-
89838-259-3

7. floranon, II.A. OcHoBbr 3JreKrpoHHKH: yue6. noco6uel JL.A. floranoe. M.14. MaxcHMueB.

- EprHcrc: E|TY, 2006. - 183 c.

8. ?rercrporexHuKa r.r 3rreKrpoHnxa: yue6Hrarc / O.fl. HosoNrl.Jron, - M: I-apaapuxn.2008. -
653c.
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7.2 fono.nulrrer'rbHaflJrnreparypa:

1. Beccouoe, JI.A.Teoperr4qecKue ocHoBbr 3reKrporexHuKI4. 3lerrpontarHl4rHoe florte :

yue6. lrr By3oB I JL. A. BeccoHoe. -9-euzr,., nepepa6. H AorI. - M. : faplapuxu,200l' -

316c.
2. Hosoxruros, O.fl. 3rexrporexHaKa H 3neKrpoHuxa / O.fl. Hoeoxlrron, * M: fapaapu-

xrz, 2008. - 653c.
3, Canuros, f.B. 3.lexrporexHr4Ka u 3JreKrpoHHKa: Kypc :rexuuft / f.B. CasHroa. - lM.:

Aaurxoe n K, 2008. - 480 c.

4. Pexyc, f.f, Eeloycos. A.14. C6opHux 3aAaq [i ynpaxHeslrfr no 3neKTporexl{I4Ke H ocHo-

BaM 3neKrpouut<u.lf.f .Pexyc. - M.: Brtcur. uK., 2002. - 416c.

5. fepacuuoe, B.f. C6opunx 3aAaq no 3neKrporexHl4Ke !I ocHoBaM 3nel{rpoHuxu/ floa pea.

B.f. fepacuMoBa. - M .: Bucrn. urK., 1987. - 288c.

1.3 flporpanrnrHoe Lr I(oMMyItHKautrolrHoe o6ecneqenue:

1. flporpanrvur,rfi narer ELECTRONICS WORKBENCH (lnteractive Image Technol.

Ltd.).
2. flporpavvuufi narcer PSPICE (MicroSim Corp.).
3. Mareuaruqecxufi naKer MATHCAD (Math Soft Inc.).

9. MamepuanbHo-mexHuqecKoe odecneqeuue duc4unruHbl (nodynn)

Pea,rusauns npofpaMMbr AI4cur,rflnuHbI rpe6yer HaJrprqvfl KoMtrElorepHoro KJIacca, o6opy-

AOBaHHO|O B COOTBeTCTBW C TLIIOBbIMI4 HOpMaMH:

flocaAolrHbre Mecra no KoJII4qecrny o6yuaroilrl4xcq;
pa6ouee Mecro npeiloAaBarent;

AOCKa;

MAKCTbI;

MOA€,'I14.

K o M r Jr e KT y u e 6 H o - n,t eroA n q e c Ko fr lo tt yv e H r al\vl t4 .

TexHr{.recxHe cpeAcrBa o6yueH Iar :

IIepcor{aJIbHble KoMII brorepbl ;

y're6Hlte noco6ltr;
pa3Aaroqrlbtfi ntarepual;
HarJrrrAlrbre noco6nr;
npofpaMM Hoe o6ecueqeH14e.

I0, MemoduqecKue pexonenda4uu no opzaHwaUuu u3yqeHun duc4unnuuot:

Mc modu xa q nt e H un .t e x4 u u.

Ilexquu. flBrrqcb oAHHM r43 ocHoBHbrx MeroAoB o6yueHnr, AoJIXHbt peuarb cneAyroul{e

3anaqv:
. r,t3!'toxurs eax{Hetiuuft uarepazur nporpaMMbr Kvpca. ocBeuralounfr ocHogHsle MoMeHTL'l;

o pa3BHTb y cryAeHTon norpe6uocrb K caMocrosre,rlbuoir pa6ore Hal yve6Hoft n HayuHoil

,rnreparypoft.
f,raenofi :araqefi rarxnoii neKqr4u sBtrrercs pacKpblTl4e cyulHocrlr reMLI H aHaJIIl3 ee

f,TaBHbIX no,'roxtennfi, PexovenAyerar ua nepnoft JIeKqr4H AoBecrH Ao BTIHMaHI4I cryAeHIToB

crpyKTypy Kypca u ero pa3AeJrbr, a B AaJrbHefiurenr yKa3brBarb HaqaJIo KaxAoro pa3Ae,'Ia, cy:fb H
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el-o 3a.4alr}{, a, 3aKOH!rLIB H3JrOXeHHe. noABoAHTb HTO| no 3ToMy pa3Aeny, r{To6bt cBg3aTb efo co
cneAyro[t14M.
(. ode p,xt'u u ue .t e x 14 u i t

Co.qepxauue lercullfi orpenensercr pa6ouefi rrporpar,rnaofi rcypca. KparTHe xeJ,rareJrbtHo.
qro6lt Ka)KAafl ,'IeKuHt oxBarbIBeLrIa H HcqepnbrBa,rra onpeAeneHHylo reMy nypca H [pe.qcraBnrrra
co6oil JloI'Hr{ecKH BnoJIHe 3aKoHqeIIHyro pa6ory. Jlyurue coKparu'rb reMy, Ho He AonycKarb ne-
pepbrBa ee B TaKOM MeCTe, KOrAa OCHOBHafl HAer eue rloJ'rHocTbro He pacrcpbrTa.
Memoduxa npocedeuun ru6opamopuatx saunmuit,

I-{e,rltr u n po BeAe Hr4 a,ra6oparopHbrx pa6or rrBr.flrorcr :

I ycraHoBJIeHI4e cBq3eiiteopwu c npaKTal{ofi e Sopnae 3Kcnepr,rMeHTa!'nHofo iloATBepxAeHHt
noloNeHrzfr TeopHH;

' o6yueuue cryAeHToB yMeHr4rO aHanu3HpoBarb [onyqeHHlre pe3ynbrarr,r;
' KOHTpOJTb CaMocToqrelsuofi paoortr cryAeHToB rro ocBoeHrzFo Kypca;. o6yueHue HaB[,rKaM npoSeccrzoua,rruofi AerreJlrHocrr4 H TexHr4xe 6e:onacHocru.

I-{e,rr.r .na6oparopHoro ilpaKTr4KyMa Aocrr4rarorcs Haunyr{txgM o6pa3oM B ToM cJ,ryqae, ecJ,rH
BbIIIOJTHeHI4IO 3KCIIepprMeHTa rlpeAuecTByeT OnpeAeJreHr{ar rroAroToBr4TeJrbHa.r{ BHeayAr.rropHat
pa6ora. floorolty [penoraBarem o6qsaH AoBecr]r no Bcex cryneHToB rpa$ux BbrrrorTHeHr4s Jra-
6oparopnrrx pa6or c reM. qro6rt oHlr MofJrr4 3aHnMarbcr ueneHa[paereHHofi AovauHefi noAfo-
loercofr.

flepea HaLraJroM oqepeirlr,roro 3aHfllLrs ttpertoAaBareJrb AoJr)KeH yAocroBepzrbcs B roroBFro_
crH cryAel{ToB K BblnoJIHeHLIrc na6oparopuoil pa6orsr nvreM KoporKoro co6eceAoeaHHr H [po-
BepKI'I HaJr?rqvfl y cryneHToB 3aforoBrTeHHbrx nporoKo,'roB rrpoBeAeHraa pa6orrr.
O6ttque pexonenda4uu.

I4:yueHue AVcuHIInHHbI cneAyer HaqrrHarb c npopa6orxu pa6ouefi nporpaMMbr, yAerrqt
oco6oe BHI4MaHHe IleJIqM u 3ailarraM, crpyKrype H coAep)KaHr4ro r(ypca. VcneruHoe ocBoeHHe
AHCIIHnTHHbI rlpelflonafaer aKTI'IBHOe, TBOpqeCKoe yqacrr.re cryAeHTa nyreM nnaHoMepHofi. no-
BceAHeBHofi pa6orrr.
Pa6oma c KoHCneRnto.tt nex4uu

flpocvorprare KoFIcleKr cpil3y nocre 3aHxrui4, orMerbre Marepr4an KoHcneKTa rercqufi,
roroprtil BbI3bIBaer 3arpyAHeHI4s, Ans, rroHuMaHrzr. flonsnafirect Haftru orBe.rbr Ha 3arpyAHH-
TeJrbHbre Bonpocbr" Hcnorb3yq peKoMeHAyeMylo nureparypy. Eclz caMocrosrerbrro He yAa;rocb
pa:o6parrcq B Marepl4a,re, c$opnny,rupyfire Bonpocbr a o6parurecb 3a rroMorubru K [perroraEia-
Terlo Ha KoHcynbrarr4v ulvr 6,rnxtafrutefr lerquu.

Perynrpno orBo/Ir4Te BpeMfl Anr noBropeHnr npofi2leHHoro Marepnarra, flpoBeps, cBor.r
3HaHHg. yMeHHt H FIaBbrKI.t fto Kot-rTpo,'IbHbtM BonpocaM.

Pa6oqa.s yve6rrar nporpaMMa no Alrcrrnnntme <3teKmpomexHuKe u ).'rcRn.rpoHuKu))
cocraBnelta B coo'rBeTcrBHH c rpe6oeaHVsMt4 Oe4epusHolo ['ocy4apcrBeHHoro
o6pa:onareJ'IbHoro craHlapra BO n yue6Horo nraHa no HarpaBJreHhro 15.0j.04
< Aamoyamrcatlun mexHo.tlozuqecKux npo4ecco6 u npouscodcmr D.

I4:yueune AhcIII4nJILIHrI npoxoAr4T n Sopnre JreKur,roHHbrx, [paKTuqecKHX, kI

uHTepaKrH eHrx sauqrr4ti.
BuAauu reKy[Iefo KoHTponq

pacudruo-rparpr.rueccax pa6or.
caMocrorrelruoft pa6orbr.

rBJrsercs npueM vH4vrBr4nyaft,Hbrx zap.aauit e Sopne
TecrtzpoBaHHe. ilpoBepr(a Bbrfro,[HeHr.r s za4a:eui.t

Py6exnrrit KoHrponF, - :aqdr.
[4roronsril Kor{Tponb - 3K3aMeH.

I l, Texnonoz uqecKan Kupmo d uc t4unn uuu

Kypc II/III rpynila P<Dl6BP62ATl, POl5BP62ATl cevecrp IV,V
Ilpenoaasarer'rb - .qeKrop <Deaopon B.E.
flpeno4anareJr b, Be/J) u1H ri nparcrr4 q ec K r.re 3aHflTzfl <Deao pon B.E.
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KaQeapa <<AeroMarn3auur rexHoromqecKux rlpoueccoB H rrpou3BoAcrB))
Beconofi rcoe$clrrauueHT Ar4cr-lnn,rrHHbr B coBoKynHofi pefiruulosofi oueHKe. paccr.rHrrreaeN{ofi no
BceN4 AHcr-u4 rrr H HaM (e cn u e e e d e n a uo dyn t n o- p e itm u u z o s aa c uc me"uu)
Mqly,,rl,uo-pe4rr E rgeaq cuc,ren{a ue ssqaeHa

Heo6xoAr.ruslii nrunumyM Arq fio,'ryqeHrdq uroroeofr orIeHKLr HJIU AortycKl K rlpi0-

MexyrorrHoii ar.Iecrauuu 3 6anna (.ecnu aaedeua uody:u,tto-peitntuuzoaan cucnteua),

PeiiruHrosas cucreN{a He sneAeHa

flonolHnreJ.rbrrr,te rpe6oeaHuq Arq cryAeHToB, orcyrcrByloutrx Ha 3aHqruflx no
yBaxureJrsHofi npuuune:

VcrHoe co6ece,r.oeaHue

O6q:are,'r rHoe nblnoJIHeH He pacueru o-rpaSra uec rr.rx pa6o'r

TecrupoeaHue

HaHr,reHoeaH14e .lHcu.HnrHHhr / 11'pca

VpoeeHr//cryne Hr,

o6paroaaunr
(6aKa,1aBpilar, crreuu-
a,rHrer. varucrparypa)

Crarl'c /'lhcuHrrlrHHbr B

pa6overvr yue6Hov nlaue
(A. F. B. r')

lecJtu 6seoetto Mo-
I ),.t t' t t o - p e it m a il z o I 0 n

cucmeu0\

I(tr,rhqcctgrr lirttct Hbt\ c.tti-
Hr.ru / KperHToB

3lexrporexHr{Ka 14 3neKTpoIr14Ka 6axaranpuar B 5

CmexHsre Ar{cuHrrJruHu no yue6uoMy ttJraHy (nepevucnumt) :

Teopna aBToMarr4rrecKofo ynpaBneHuq, 3reKTpHqecKr{e pr3MepeHHq 3ner{Tpr4qecKI4x Ii He3reK-

TpHqecKHX BeJIHLIHH, 3neKTpOMeXaHnqecKHe CHCTeMbI" CXeN{OTeXHI4l(a, TeXHI4rIeCKI4e CpeACTBil

aBTOMart43ar]Ilv, CpeACTBa aBTOMaTLIqeCKOfO IIpOeI(TI4pOBaHLrfl

BBOAHbTI4 MOAYNI,
(exoauoil peilruHr-xclHTpoJlb. rrpoBepKa (ocraroqHbrx)) 3Haltliil no cMelKHbrM ANcunn.rtrHavt)

Teir.ra, laaaHue urH Meponpusrfie Bxoalroro KoHTpoJrq
[]rr,tur rexvrrteii

aTTecTal Ir h
Avilr'il opHar l1jlh

BHeay,ilHTop Hat

MuuHv&runoe
KO,I II LICCTBO

6ar,ro8

M aKc H Malr 6 Hoe

KO,[tiqect Bo

6a-r"ros

OcHosHsre [oHqrr4rr B BeKToDHofi anre6pe TCCT ayaHropHat 2

[z S S e p e H ur4 a,'r b H r,r e rp yr r x u n rz H e c K o JIb K]i x
IICOCMCHHbIX

onpoc aya14ropHafl 2 5

Hroro: 4 10

EA3OB
(nponepxa zuauuir

bIII MONI/JIb
u ynaeHuil no Aucuunruue)

Tema, laaaHue uJu,r Meponpuerr{e rercyuero KoHTpoJIfl
Buaur rerl'rueti

aTTecTauliH

AyrHTopHafl nrH
BHeayarlTopHat

M ttullvaqsnoe
KOn ri qecTBo

6a,rrog

MaKcu Nrilrr b txoe

KO,l l.i qecTB0

San.irog

Tecr Ns ayaHropHat 2

Tecr Ns ayaHropHafl 2 5

tr'lroro: + 10

AOTI OTHI{TEJIbTibTI4 MOAYJIb

Terrra, :aAaulle r.rJrl,| Meponpilfll He aonoJlllilTeJlbHoro KoH-

1'por,r fl
I l rutsrre xl'r rrc ii

aTTec raru r H

Alitr.rropual uLtrr

B llea),:LlJ.topHat

M r.rHu rra.rrsoe
KO.r[.tqect Bo

6auritos

M axcrvilrsnoe
KOJr H qeCr-BO

6a-rlrog

VIstu

I4roro MaKcHMyM:

.,.
_\ z.
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