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1, Ilenu u sudu'ttt yue1nou duct4unnuuut

|Iens At4cunnJIlIlrH: I{e-rtnltn ocBoeH]4e Al4CIII4lInI4Hn <3lerrpl4r{ecKl'Ie I43MepeHI'Iq

3neKTpl4qecKrIX H HelJTeKTpr4rrecra4x BeJrurII4H)) tBJ,Iqlorctr o6ecueqegl4e 3neKTporexnrzqecxofi

floAro''oBKrz c'IyAeLIToB Ha ypoBHe 3t{aHufl Me'IO,LIOB 3JleKTpI4qeCKI'IX l43MepeuUil' CTpyKTypbI I'I

rr{rroB H3Meprreno""r* npt6opo", rogsrarypalruu 14HQopMaul4oHHbIx I{3MepI4TerbHbIX cllcreM;

3aAaqu AtrcrlurrJtnusr: 3aAa'refr AucqunJII{HbI flBJltercfl nupa6orra yMreH]ff.s nu6nparl

seo6xoArantre 3neKTpoII3MepI4reILHI'Ie npra6opsl lr ycrpoficrna [nfl npoBeAeFIUq

I43MepI.ITenbHbIX 3KCn epI',rMeHTOB'

2. Mecnrc dttc4ttttttuuht s cmpyKmype OOII BO

OTHOCTITCT x oSqsare,lbHblM Al4CUl{illII4IIaM BapI4aTueHOft qacTII 6:rolca

E.lHt,I(uoay,rra)>ofocBoIIoHanpaBneHlllonotr|oToBKu2.15.03.04
AB rEiUOlOfI4r{ECKI4X IIPOIIECCOB 14 IIPOI43BOACTB.

J. Tpeilocnttust R plynbmflnlurt ocroeHun ductlttrt"tttttt't:

fipouecc I43yqeH14q AHcllHrIrIHHbl HaIIpaBJIeH

cneAyror{[x ItoMrle'renuuit e coorBe'l'c'fBua c <D|OC BO ll
Ha cPoPrr,lllPoeaHue 3JIeMeHToB

OOll BO rlo AaHHoMy HarIpaBnerII4 to

rIoAloroBKll (cnetlua-n@

oK-s

onK-3
I a ana" npo cb eccI-o rr,q-rtbI I ofr '4e 

qre.lllHocrl4

B oes vrbrare o cRoeHl.{tl ALtc I'I h tI JIuusI o6yuarcuufi cq Ao JI}(eH :

3sa'rs:
'- ocHollHblc 3aKOIIbl SJlel(Tpo-fexrl14t(l',i:

- MeIOAbI pacqeTa ,lfittelittt'tx t't uelnnei'rttblx 3neKTpuqecKI4X I{ Ma|IILITHbIX Ileneu'

-r}n:uvecxuevINJaleMa'IuqecKHe3aKoHoMepHocTI,IlipoueccoBB
3neKTporexHurlec Kux yc'rpofr c'rnax B pa3nlILIH bIX pexllMax Ilx pa6orr't ;

- ocHoRHbre [o1(a3aTeJ]lz 3jlel(Tpl4'.{ecKofi IleIII4 IIepeMeHHOro TOKa - MOIIIHOCTb', cos',

3HepfLIrc 3JIeMeHTOB;

'-crpyKlypyfiMeroAstpacudrarpexrpa:uofiolerrpr'tuecKol4IIerII4;

- ocHoBrrbre ceoficrea 3neKTpI4LlecKI4X MauII',IH IIOCTOqtlHofo I{ I]epeMeHHofo ToKa;

- ocI{oBHble noHqrl4g MerpoJtofHqecliofo o6ecneuenul;

- oclloRHble 3JteK'ipol43Mepu fenbnlte nptl6oplt;

Vn'te.rr':
_ItpLI\4e}I'].b.|eope].nqecKue3IIaHI4,fl].ljl'pe[IeHI4flnpaKTuqecKI4X11HarIHbIX3aAaq

3neKTpoTexHI'lKU,

-BJIaAeTbMaIII4HHI'IM14MeToAaM14pa]LIeTa3JIeKTpI{qecKI4XI{eneu;
_ IIpt{N{e}{rrrr, n pa6oTe oc}Io|]H,VIo I{ AolloJIi{I4TgJIbHy}o nl{TepaTypy,

- lrpl'IN'lel{nrl n pa6o'fe rrocneAHI4e HayLIIlble Aocrt{)KeHl4q;

@opnry.n u poBKa KoM nereHqlrld

O6ruexv,'ts blc I(oN{rleTesUnsrrlu (O

Cnoco6uocrblo K KoMMYHT'IKauI4u B

DVCCKOM H I'IHOCTpaHHOM g3blKax Ant
ycrnofi 14 rlllcbMeHnofi Qoptr'lax Ha

petllerll4q 3aAaq MexnHqHocTHOfo u

N{exKylt brypHo fo ssaI4l\4oAei'Icr e14g



Blaaerr:
- yMeHLIeM cocTaBJlfrb onucauufl, [poBoAr4Mbrx r4ccJreAoBaHnfi, no4roroBr4Tb orqeT

(o6sop) no peryrrbrararvr pa6oru;

- npaBHJIbHo BKrloqarb ocHoBHbre gneKTporr3MeplrreJrbHlre upn6opbr r,r npor43BoAtrrb
r43MepeHn r;

- BbInoJIHqrr pacudr roKoB, HanpDKeHLIfi u norpe6;rqevrofi MorrlHocrr4 B rlerrD(
nocToflHHono u [epeMeHHOrO TOKa;

- BbIIIoJIHrrb B na6oparopl4l4 MaKerl,IpoBaHr.re npocrefiuefi snerrpu.recrofi qenr4 r.r

npor.rsBoArrrb SneKrpvqecKue r8MepeHr.rr - ToKoB, HanprxeHHfi , naorqnocra

4. Cmpyxmypa u codepucanae duc4unnuubl

4.1. Pacnpedaneaue mpydoetnxocmu e s.e./cacax no eudon aydumopnort u
cuJnocmrrnmenanofi padomu cmydeamor no cewecmpail:

4.2. Pacnpedanenue eudoe yuefiruofi paflomat u ux mpydoetwxocma no pazdanatn
duc4arutuuot.

Ce*recrp

Koruqecrno qacoB

@opnaa

aToroBoFo
KOHTpOJTt

Tpy,qoervrx

ogfb,
s.e./.{acH

B rou qIacre

AyAraropHsu<

Canaocr.
pa6oruBcero JIercuzfi

JIa6.
pa6.

flpamnue
CKPIE

3Atf.ttTvIfr

4 41144 t2 4 8 t23 SrcsarvreH

I4rono: 4n44 12 4 8 t23 Srganaen

J\b

pa3-

AEIIA

Han uenonaH rle pa3AqrroB

KoJru.recrBo rlacoB

Bcero

Ayluropnar
Da6ora

Bnea
yA.

pa6o
TA

(CP)
JI TI3 JIP

I

2

Boe4enne. O6qrde cBeAeHr.rfl o6 H3MepeHarD(.
HsueprarenbHbre MexaHr.r3Mbr lr nprE6oprr. floHsrze
o6 usuepeHr,rnx u eAraHr.rqtx tpusu.recrux BeJrr{qr,rH.

focy4apcrBeHHur crrcreMa o6ecneqenr{r eArrHcrBa
lrsuepenufi . Zc'ro-rHlrKpr gHepluu. HcroqnnKlr roKa
u 3AC, I,rx B3ar,rMHbre npeo6pasoBaHvrs,, cxeMbr
3aMerrleHr4t. Ocnonnue ronoJroilzqecKae norurrus.
flocreAosareJrbHoe, [apaJlneJrbHoe r.r cMerrraHHoe
coeAprHeHurr npv eMHrrKoB.

MeroAur nrrvrepennfi
Cpelcrna grerffpr4qecKr.rx zsnaepennfi, eALrHrrrlbr,

18 2 t6



Ilb
pa3-

Ae.rra

Haunrenoeanrle pa3AenoB

gTaJrOHbr H Mepbl gJIeKTpHqecKIrx BeJII,IIrI4H Vl

HegJrercrplrqecKl,Ix BeJIITTIHH. Knaccutfrarcaqux
gnercrpo H3MepuTenbHbrx npz6opon, nx MapKLIpoBKa

z rpe6onanrir, npeAbtBJreHne K HvM. Ilorpeunoc'ru
zsuepenufi u upn6opoB, nopt.{oK I{x onpereJreHltt
r{ ycrpaHeHl{fl.

Texnur<a 6esonacHocrn npu pa6ore c
gnercrpou3MepllTeJrbHblMr,I npu6oparrlu.

O6pasuonue cpeAcrBa usrvrepeHIafi. flonepra
cpeAcrB zsuepenzfi. Oco6ennocrtl coBpeMeHHbrx

Mep, LcMeprrreJlbHbrx npu6opon u cncreM.

KornqecrBo rracoB

Bcero

AyAnropnar
na6ora

Buea
yA.

pa6o
TA

(cP)
JI rr3 JIP

16

2

16

a
J

[snrepeHne 3JreKTpHqecKrIx BqtrlrqlrH
Hsnnepenue gJIeKTpIiqecKI4x BerutruH KaK ocHoBa

zsuepeHzfi ApyrHX tpusltuecrux BeJII{III'IH.

YuznepcaabHocrb vr pacnpocrpaHeHHocrb
greropuqecKl,Ix cpeAcrB nsrraepenzfi. Ocnonnue
norurrr4r vt onpeAeJleHvt. I4svrepenne
greKrpuqecKzx napaMerpoB: IEMepeHI're

conporuBneHl{t, 6urooru, HHAyKTIaBHocrrl,

nganunofi r,IHAyICrrrBHocrH, H3MepeHI{e MoIuHocrH,

SHepFrav u qacrorbl 3leKTp[qecKoro roKa.

Knaccntf ur arJvtn,, ycrpofi crno, npuHllrrn 4efi crnnr,
cxeMa BKIIOqeHlIt, AocToI{HcTBa a HeAocTarKIr
gJreKTpoHHbrx lBMepI4TeJIbHbrx npu6opon.

16

2

l4

4

[rnrepenue He3JreKTpHqecK[x BenuqrrH

3JreKTpnqecKrIMlI MeroAaMu
O6qzfi npuHIII,In l.rsMepeHI4t HegJlelcrplrqecKrrx

Berr,Frr-rH greKTpHqecKI,IMI,I Mero.4aMI.{. Hsuepenue

TeMneparypbl, AaBJIeHilt v cKopocrl4 ABTDKeHI'l-fl

noroKa BelrlecrBa gneKTpuqecKI'IMLI MeroAaMI'I.

flapauerpuqecKil e npeo6paaoBareJlLI

HegIeKTpLIqecKI,IX BeJrnqI,IH B 9JIeKTpI'IqeCKI',Ie.

Cpelcrn a LBMepeHI4t HeererTpuqecKlrx B eJILIqI4H.

BzArr L€MepurenbHbtx MexaHrBMoB,

Aocror{HcrB4 HeAocrarru u o6lacrE npuMeHeHus.

XaparrepncrnKa napaMerpon npz6opon
Ympoficrna AOr(yMeHTaJIbHo14

perlrcrpallnll Lrsuepurelrnofi uu$oprvrauuu.

Sleprenrrr rBMepLITenbHbx rantfoprvrauzoHHbx

crrcreM. Konanuorepnue un(foprvraqlloHHble

CPICTEMbI

18 t6



Irb
pa3-

AEIIA

HallnreHosaHue pa34eJroB

Ko;ruqecrBo rlacoB

Bcero

AyAn'ropnar
oa6ora

Bnea
yA.

pa6o
TA

(cP)
JI TI3 JIP

5

lrmepenue renJroBbrx flapaugrpoB.
Pegucrunuue reMfleparypHbre Aarqr{Krd
TepMoconporr4BJreHur. Pe3r4crr4BHbre

TeM[epaTypHbre AaTqr4Krr Ha ocHoBe
noJrynpoBoAHLrKoB TepMncropbr. Tepnaonapu,
s$t[err 3ee6era. florrynponoAHlrKoBbre AarquKra
TeMrreparypbr Ha ocHoBe p-n-nepexoAa.
Hnrerpanrarre norrynpoBoAHr4KoBbre Adr'alar.rz
reMneparypbr. I{suepeuue reMneparypbr
fl]rpoMerpr,rqecKuM MeroAoM. Hsueperure pacxoAa

reuonofi gHepruu. ZsuepeHrae rennoupoBorHocrr,r

I4

2

t4

6

MeroArr H cpeAcrBa rr3MepeHuc AaBJeHns.
Bnurr unMepreMbrx 4arreHr.rfi: a6coruornoe,
H3ObITOI{HOE

flpeo6pasoBareJru
rvreru6panu

vt gHQQepeHrIHir.JrbHoe.

AaBneHrrr (cznrQonrq
14 TOHKIIE rulacraHbr).

TensopesNcrr.rBHbre ceHcopbr u AarquKu AaBJreHr.rr.

Kpeunnenue AarquKlr AaBneHr4fl Ha ocHoBe

nb$op$r{crr,rBHoro e$rpercra. Euxocrnue Aarqr,rKkr

AaBneHHr. ,{ar.rzrz AaBJreHur Ha ocHoBe

rbe3ogreKTpr{qecKoro sQ$erra. PesoHancHHfi
npr,rHrlr4n H3MepeHr{fl AaBrrclaura. Marurrnrre
(ltr4ynrr,rnnbre),qarquKr.r AaBJreHrdt.

OnrosrerrpoHHbre AarquKr,r AaBneHHt. Cuoco6u
rrMepeHrrfl BaKyyMa. BaxyyrvrHue AarqnKLI.

I4 l2



Ilb
pa3-

AEJIA

HanueHonaHne pa3AeroB

Kor[.recrBo rracoB

Bcero

AyAu'ropnan
pa6ora

Bnea
yA.

pa6o
TA

(CP)
JI TI3 JIP

1

Ilrmepeune cBeroBbrx napaMsrpoB.
OnrosrerrpoHHbre AarqrrKrr vr npeo6pasoBareJru.
Knaccnrpnraqlu npu€uHuxoB a3JryqeHr,rr.

Ocnosurre napaMerpbr $orouyBcrBrrreJrbHbx
gneMerrroB: 3JreropuqecKr,re napaMerpbr,
cneKrpalbHar rryBgTBrzTeJrbHocTb, AHHaMr,rqecKue
xapaKTeprdcrr.rKu Qoronpu€rraH[KoB. BryrrpeHHzfi

QoroeQQerr. flpz€rvrHr4Ka aslyq eHvrfl., ocHoBaHHbre

Ha BHyrpeHHeM tloroe$Qeroe.
(Doloconporr.rBJreHr,re: nprrHrlnn pa6orrl
ycrpoficrno, cnoco6u ucnoJrb3oBannx. @onoArroA:

npuHrrr.r[ aeityrr,ut, pex(HMbr pa6orlr, Trlnbr

tforo4rao4on.
CorHeqsue 6arapeu: ycrpoficrno,

BClOMOfareJrbHoe o6opyAonarure.
(Dororpansr{crop: npr.rHrlnn AeficrBr.rr, pexr.rMbr

pa6orrr, o6racru nprdMeHeHvr. ,{aruurlr
ocBerrleHHocrLt: npr,rHrlrfi pa6oru, ycrpoficrno u
o6nacru [pr,rMeHeHuq. ,{aruraxu npu6lnxenzx:
npHHrIHn pa6orrl ycrpoficrno kr o6nasru
nprdMeHeHpu. I4H$paKpacHbre r,rHTerpaJrbHbre

tforonpu€rvmuKu: npprHqun pa6o'mr, ycrpoficrno u
o6nacrlr npuMeHeHus. PIR ceHcopbl: npuHqnn
pa6oru, ycrpoficrBo H o6nacur [pr.rMeHeHrrr.
Tunzqnrrfi cocraB ycrpoftcrna coBpeMenHoft
qlrtfponofi TexHr,rKrr AJrr noJryqeHrls nso6paxenufi
Ha ocHoBe npn€unuxa Marpr,rrrHoro rr,rna. n3C
(CCD) npn6op c sapx4onofi cBt3blo: npHHIIvr
pa6oru, ycr"poficrno v o6racTu npLIMeHeHLIr.

Cnoco6u cKaHVpoBanHq fI3C (CCD) MarputlHblx
npu€unuron. KMOII (CMOS) MHoroerreMerrHble

npu€rraHurlr: rprrHrlr4n pa6oru, ycrpoficrBo vr

orrrlrrrr{fl or fI3C. Cpannenue CIS r{ CCD
TexHoJror[r4 cKaHvpoBarturs.. CIS cencop: npIdHIILIn
pa6orsr, ycrpoficrno u o6racru npr4MeHeHrrr.

TenrosHe rrpeeMHrKkt r,r3ryqeHr-{r, 6orouerprt:
npr.rHrlun pa6orur, ycrpoftcrno, o6lacru
npr,rMeHeHlrr. MarpuqHbre AereKTopbr AIrt
TeruroBu3uonnofi TexHHKrl, Tr4noBar crpyKTypa
TenJroBktsopa. Bnennufi Qoros$$er.., npu€unnxn
u3rryqellvfl, ocHoBaHHbre Ha BHeruHeM

QoroeQQexre. (DoroenerrpoHHbre yMHo)KprreJrH

(@3v).

14 2 12



J\b

pa3-

Ae.rra

IlanprenonaHne pa3Ae[oB

Korn.IecrBo rlacoB

Bcero

AyAnropnar
na6ora

Bnea
yA.

pa6o

TA
(CP)

JI TI3 JIP

I

Pacxo,qouerpnq. Yponneuerpnq.
Pacxogouepu nocrosHHoro nepela4a Aaerermfi
(porarvrerprr). Pacxo4oMepbr nepeMeHHofo ypoBHt
(ulerennre pacxoaorvrepor). Pacxo4orvreprt
nepeMeHHoro
Taxovrerpr.rqecKlre

IIepenaAa NABJIEHHfl.

pacxoAoMepbr.

SnexrponaafHrrrHbre (uranrzroun4yrqraonnue)
pacxoAoMepbr. Terurosrre pacxoAoMepbr.

YmrpasnyKoBbre pacxoAoMepbr.

flouanronbre MarHrrrHbre ypoBHeMepbr. Byfi xooue
ypoBHeMepbr vr nJrorHoMepbr. flornanronrre
repKoHoBbre ypoBHeMepbr.

MarHr{To cTpr.rKrlr.ro HHbre

florulasronHe
ypoBHeMepbr.

fn4pocraruqecKpre ypoBHeMepbr. Eurocrnrre
ypoBHeMepbr. Axycrlruecrne ypoBHeMepbr.

Onrr,rqecrcrae ypoBHeMepbr v cr4rHanr43aropbr
ypoBHr. Onruqecrue noKarluoHHbre (lasepnsre)
ypoBHeMepu. Teuonue ypoBHeMepbl

t4 l2

9

Ernrepenne rapaMerpoB ABHrKeHnc.
floroxenue, [epeMerqeHr{e cKopocrb H ycKopeHne.

[arvuru cKopocrlr u ycKopeHm. Orrrn.recrlre
AonJrepoBcKr,re rBMeprrreJrr,r cKopocTrr, ycKopeH[t u
nyrlr. MarruErnue aKceJrepoMerpbr. Mexanvqecrne
aKceJrepoMerpbr. Eurocrnrre aKceJrepoMerpbr.

flresosrercrp n.recKlre aKcenepoMerpbr. f upocronu.
{ar.ruxu yrna noBopora (enroleprr).

11 l1

Llmozo: 135 4 8 r23

4.3. Teuumurtecrcufi nJtaH no eudan vrtednort denmettaocma

JrER4nn

.Nb

nln

Horvrep
pa3AeJra

AI|Cql|rrJtHnbr

O6renr
IIACOB Terua JreKunrl

Yqe6no-
HAHI'AH.
noco6Hq

I
1-5 2

flonqrne o6 usvrepenvsx vt eArrHlrrlax

Susu.recrrx BeJrr4qrrH. focyaapcrBeHHarr
cr.rcreMa o6ecneqenut eArrHcrBa zsuepeHufi .

Hsrvrepenue grerffpuqecKr,rx BeJrr4rlprH KaK

ocHoBa ugueDeunfi .uDyrro( dugnqecxux

Cren4rr,
ra6oparo

pHoe

o6opyaos

8



BeJrr{qr4H. VnunepcanbHocrb r,r

pacnpocTpaHeHHocrb sJreKTpnqecKrx cpeAcrB
usuepeuuir.

A}IIIE

2 6-9 2

PegucrueHbre TeMneparypHbre AarqnKr.r -
TepMoconporlrBJreHurr. flpeo6pasoBaTeJru

AaBJreHLrr (cunripoHrr, MeM6paHbr r'r roHKrre
nracrznu). YmrpasnyKoBbre pacxoAoMepbr.
floroxeHlre, nepeMerrleHr,re cKopocrb rr
ycKopeHlre

Vqe6noe
noco6ue

I,Iroro: 4

4.4 Jlafiopannpubrc sannmiln ruailorn ue npedycmompeubL

4.5 llpaxmaqecKue sutnmiln

.l\&

nln

Honrep
pasAeJra

AI{CIIHIIJIIIHbI

O6uepr
IIACOB Teua ;ra6oparopHoro sancrrs

Yqe6no-
HarurAH.
noco6zs

I 1-3 2

Cpelc."a grercrpuqecKnx nsnaepenufi,

eAuHarlbr, gTaJroHbr Lr Mepbr 9nercrpaqecKEx
BeIHrrrtH vI HegneKTpLIqecKI,rx BeJILIqHH.

I,lsuepenue gJrersrpnqecKr.rx [apaMerpoB:
r8MepeHpre conporr,rBireHvts., €urocrz,
rcHAyKTrrBHocrrr, nsaprMHofi raHAyrcrlrBHocrn,

rrcMepeHne MorrlHocTr,r, SHeptI{H Vr qacToTbl
greKrpnqecKofo ToKa.

3nerrpo
I,I3M.

npn6opu

2 4-5 2
Ycrpofi crna AoKyMerrramnofi per[cTparlurr
r.cMepilTeJruHofi raHif opMarlun. 3neuerrru
u3Mepr.neJnnrx ltrQopMarllroHHbrx cr4creM.
Hsuepenrae reMneparypbr napoMerpnqecKuM
METO,IIOM

Yqe6Hue
noco6u-s

J 6-7 2

Cnoco6rr r,BMepenwr BaKyyMa. Conne.rHnre
6arapeu: ycrpofi crno, BcnoMorareJrbHoe
o6opyaonanne. @ororpaH3lrcrop : npvHrlun
aeitcrnun, pexc.rMhr pa6onu, o6lacru
npu MeHeHr{fl . Aarqur<u ocBgrrleHHocru :

Jla6opar.
npn6opsr.

9



nprcHrlr.m pa6orrr, ycrpoficrno n o6lacrn
IIpr4MeHeHr4r.

4 8-9 2

PacxoAouepbr nocrorHHoro nepenaAa Aauenlrfi
(porarraerpu). Pacxo4onaepbr nepeMeHHoro
ypoBHr (rqenenue pacxoAoMepu). floroxcenue,
nepeMerrleHae cKopocrb r4 ycKopeHne. r{ar.ruxn
cKopocTr4 Lr ycKopeHr4r.

Yqe6noe
noco6ue,
yve6no-

rporr3BoA
CTBEHHA'I

ra6oparo
pwe,

Zroro: 8

Cano c mon men b H 0n p ai omn c my d eumn

Pas,qe.lr

AHCIIIINJIIIHbI

J\b

n/n
Teua n nun CPC

Tpyaoem.
(n vacax)

Pasaen 1
I

BseleHr,re
t6

Pasneil2
2 Merolu nsuepeuufi

I6

Pasaer 3
J

I4snaepenlre greKTpruecKr,rx BeJrr,rqrrH

t4

Pasler 4 4
I,lsrraeperure HegnercpuqecKr,rx BeJruqlrH grercpuqecKuMra

METO]IAMU
16

Pasaer 5 5 I,lsrr,repenue reruroBbrx uapaMerpoB t4

Pas4er 6
6 McroArr r4 cpeAcrBa r,BMepeHr,Ir AaBJreHr4fl

12

Pasner 7
7

I{sr"repenne cBeroBbrx flapaMerpoB t2

Pasler S
8

Pacxo4orvrerpux. YponneMerpr{r. t2

Pagaen 9
9

Zsrr,repeHue napaMerpoB ABLDKeHr4rr.

t1

Zroro: t23

5 Rypcoeue npoeKmu rutawoM ne npedyct*tompeHbr

10



6, OflpasoeameJrbHile masroilo?uu

B y.re6norra npoqecce ucnoJlb3ytorce cneqyrorque o6pasonareJrbHbre TexHoJroruv. flo
o6pasorareJIbHbIM tfopnaarra: JIeKIIHT,I; na6oparopHrre 3aHflTr4r; r4HAr.{Br.rAyaJrbHbre 3awffufl;
KoHTpoJIbHrte pa6oru (pacuerno-rpaQtrvecrlre pa6oru). flo npeo6JraAaroqr.rM MeroAaM r.r

nplreMaM o6yrenur: o6tccHl,ITeJlbHo-r,rJrJrrocrpaTr{BHbre (o6rrcrreHr{e, noKa3-EeMoucrpaqtur
yve6noro Marepllana I4 Ap.); aKTI4BHbIe (anaans yve6Hofi z nayruofi Jrr,rreparypbr, cocraBJreHr,re
cxeM H Ap.) eI I4HTepaKTHBHbIe, B ToM rrucre u rpylnoBue (nsaltvrnoe o6yveHr4e B r[oprvre
[oAroroBKu u o6cyxgeHrlrl AoKJraAoB); znQopnlaqvoHHbre; KoMubroTepHbre; Mynbrrdue4zfiHue
(pa6ora c cafiraulr aKaAeMl,IqecKr,rx crpyKTyp, HayqHo-r4ccJreAoBaTenbcKr,rx opranusaqrfi,
gJlelffpoHHrx 6r,r6nuoreK I4 Ap., pa3pa6oTKa flpe3eHraqufi, coo6qenr.rfi u 4oKJra"qon, pa6ora c
gJrercrpoHHrrnau o6yrarcilIrrMr.r nporpaMMitMlr ra r. n. ).

7. Oqeaouuote cpedcmea dnn metgulezo KoHmpoiln ycnenaeiuocmil, npoilteJrcymoqaoil
ammecmttquu no umo?oJrt ocaoeHun ducqunnuruw u yuedno-memodaqecnoe ofiecneqeuue
c arwo c moAmen urcrt p ad omu c my d eumo e

7.1 Konrponnpyrcqufi recr

IlrorosHfi KoHTpoJrrrpyroqufi Tecr npoBo4prrcfl no BceM

pa3AenaM pI BbuIBJIrer reoperuqecKHe 3HaHI,It, fipaKTr,rqecKr,re yMeHufl H aHaJrkrrr4qecKne
cnoco6Hocrpr sryAer{ToB.

1-napuanr
1. IIro 'rarcoe grerTpurrecrlrfi ror?
A. rpatfuuecKoe zso6paxenze gJreMerrroB.

B. ero ycrpoficrno AJrr rrcMepenfi.fl 3AC.
C. ynopxaorreHHoe ABr,DKeHr,re 3aprxeHHbrx qacrr4rl B npoBoAHnKe.
D. 6ecnoprroqHoe ABExeHVe qacrrrq BerrlecrBa.

1l

Ce.mecmp

Bud
SAHnmttn

gI, nP,
nP)

Ilcnon oty emile uH mep&Kmuntbrc
o 6p asoe amat brt b, e muHoil oeu u

RonuqecmBo

wacoB

JI Mero4u npobneuuoro o6yreHax.
llozcrosrrfi ugroA. 3lelaem AucKyccuu,
pas6op Ko HKp erHbx cvrry aquit, aKr[BHoe
rrcnoJrbiloBaHrre KoMnbroTepHbx MeToAI,IK.

2

II3 Onepexaroqffr caMocrorreJrbHaur pa6ora.
O6cyx4enue npo6neusofi ctrryuJwr4.
fpynnonaa Ar{cKyccrrfl . flpeseuraqzn.

n
L

CP floucr Mareprrana c ucnoJrb3oBaHpreM

nrrrepHer-pecypcoB. O6cyxgeHze
TBopqecKoro 3aAaHr4fl.

10
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AT.

A.
B.
C.

D.
E.

5.

E. coBoKynHocTr, ycTpoficTB npeArla3l{aqeHII6IX AiIS I4CnOn63OBaHuq 3;1eKTpl4qecKo1.o

col-l poTtr BneII I'l tt.

2. VcTpoficreo. cocrorrruee r.{3 AByx npoBoAr{l4KoB nro6ofi $oprurt, pa3AeneHHbIX Al'I3reKTpl4KoM

A. a-rer-rperrt
B. ucroquux
C. pe:ucropst
D. peocraru
E. r(oHAeHcarop

3. 3axou lntoylr - JIcuIta
A. pa6o1a npotI3Bo/{t{Mat I,IcroqHI4KaNl. paB}la npol'{3BeAennro ?[C l4croqHLIKa Ha3Apfl!.,

rrepeHocl4Msril e uenu.
B. onpelerqer 3aBr4cr,rMocrb Mexjly 3/[C rrcrouHHKa nuraHl,It, c BHy'r'peHHI4M corlporl'IBneHueN'I.

C. nponopquoHaJreH conporr4BJrerruro npoBoAHuKil B KollType a:rre6pauqecxoil cyMMbI.

D. KoJrrzqec'fBo're[,'ro'rbr. BrnAeit'Iroulelicq B rIpoBoAHl4Ke rIpI4 [poxo]I(AeHI4I4 no HeMy

3neKTpl{LIecKol'o ToKa, paBHo npoil:IB9A9HIIIO KBaApaTa OI{JII'I TOKa Ha conpoTz BneHl',{e

rIpoBoAIluKa u BpeMs rlpoxoxAeF[Ijt roKa rlepe3 [poBoAHI'IK'

E. rrpsMo rrpo[opunoHarbHa Harrpfl]Kenr4ro Ha 3ToM yqacrKe z o6paruo npolopulioHaJlbHa ero

coIIpoTv BneI{14K).

llpu6op
pe3Izcrop

KOHAeHcaTop

peocrar
noreHuIloNIel'p
aMIIepN,le'lp

Oupe4elure conporr4BJrerrze Hu'[h ]jrerrpuuecxoil raM[Et MorIIHocrbro 100 Br, ecru naMrla

paccrrr4TaHa Ha l{arpt}Kerle 220 B.

A. 570 Ov,
B. 488 Ot',t.

C. 523 Ov.
D. 446 Ov.
E. 625 Orvt.

6. Ousu.{ecxar{ BeJr}rr{uga, xapaKrepn3yrouy}o 6srcrpory coBeprueHlil pa6oru.

A. pa6ot'a
B. Hanpflxelrl4-fl

C. ltoulsocrr
D, couporl4BJIeI{I1t{

E, Her npaBI4JIbHoI'o olBera.

7. Cz.1a roxa B oJreKrpr4rrecxofi qeura 2 A upra Hartps)(eHIzLI Ha efo KoHuax 5 B. Hafiazre

coIIporuBn()HL{e upoBoAHUKa.

A, 10 Otvt

B. 0,4 Ona

C. 2,5 On,r

D.4Ou
E. 0,2 Ol,r

8. 3axos Ona Als no:rnoft ueru:
A, I: U/R
B. IJ:U*I
C. U:A/q
D. i: Ir"I,:. . .:I,,
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E. I: E/ (R+r)
9. [uelexrpnKr4. An[TeJ]bFroe BpeMr coxpaHfl]oq].{e nonflplr3aulrrc rocJle ycrpaHeHlif, BHeIrIHero

3neK'fpt4rlecKofo ilojlt.
A. ceruero3neKTpr4KLI

B. orerrpersr
C. Io'reHurzan
D. nr,esooreKrpvqecKni-a e$Qexr
E. 3JIeKTpurrecxrzfi eurcocrs
10. BeruecrBa, rrorlT]t He npoBoAsurne 3JleKTpIzuecxuil ror.
A. Ar43ileKTpHI(H
B. erercrperst
C. ceruero3neKTpl4Kl4
D. nbesosreKrpl4qecKrafi e(r$exr
E. Ar4oA

1 1. Karcue r43 nepequcJreHHbrx Hr{)Ke qacl'url r4Melor HaaMeHb[Iufi orprlqarelrur,tfi zapg.l?

A. 3neKTpol-I

B. nporoH
C. uefirpoH
D. aurnelel(rpoFl
E. He[rpa,rlur'tfi
1 2. VqacloK ucflu :t-o. . . ?

A. qacrs ue[LI MexAy AByMt y3naM14;

B. :avrcuyrat qacrb IIe[I4;
C. rpaSruecKoe n:o6ptuieulrc 3neMeu'foB;

D. .{acrs rle[I'r Me)Kity AByNIq roqKaMtl;
E. 3neMeHr 3JleKrpliqecxoi.r rtelu, rpeAHa3Ha.resuuil Anq I4clonb3oBaHlre 3reKTp[qecKoro

con porr4BJre I{Lrt.

1 3. B npu6ope An.r Bbr)KrrraHr{q ro AepeBy narptx(eHl{e noHl4}I(aerct c 220 B ao I I B. B rracnopre

rpaHc$oplraropa yr(a3aHo: <llorpe6,'rreMaq MoLuHocrI, -- 55 Br, KilA - 0,8r>. OnpeAenl4re cliny

ToKa, rrporeKarourero rrepe3 rrepBr4lrr{)4o l{ BropLiqHyro o6rtorru rpaucQopuaropa.

A. J, = il.34,'1; lz = 12 A
B. ir : *,* At lf. : '1,*.,4

C. 1, : 5,34,'l; 1" : I :{
D. Ir. : 0,25 'l; l, :4 A

f. lr : 0,45 A; 1" : L,4 A
14. llpCO6p&t1r1s't' 3Hepft4to roIIJtHlla B 3.qeKrpuqecl(ylo 3IIepf1't Io.

A. ArovHl,Ie oner(TpocralI4I4I4.

B. Teu,roeble :)JIeKTpoc'raHIllru

C. MexannrrecKue 3rleKrpocrallul4l4
D. fz4poereKTpocraHuplrl
E. Belpoo,rex'rpocraHut'II'I.
15. Peocrar rIpaN4ell;{ror .[rtq pery.rLHpoBaHr4tt B uer }l . . .

A. HaIIpf,)KeHLIt

B. cursr rorca

C. uanplrxeHr4s. u cIrJIbI ToKa

D. conporI4BJIeIJHtl
E. MontHocra
16. VclpoficrBo, cocrorruee u3 rialyrxxrr H )r(ere3Froro cepAe.{HIrKa BHyrpu ee.

A. rpancdlopr\rarop
B. 6araper
C. arxyrrynrrop
D. peocrar
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1,. 3IeKTpOMat'IIH',I
11. /{r.rrro,rr, -'slo
A. asa pa3HoI4Mer{r:u)IX 3reKTpHqecKux 3apflna. pacflolror{eHHbrx rra ne6o:nruoM paccroqHr4rr Apyr

or ltpyfa.
B. a6 co,rro rr ratr A:z': r,exlpu r{ecxa.t ilpo Fr Lr qaeM o crb Bal(y)i MiL

C. eerr4.rr4Ha, paBHa[ orHo1ieHr,rr 3apsia oAHof r.13 o6KJraAoK KoHAeHcaropa K Ha[pfxeHI4Io
i\4exAy Hl.{N{u.

D. nsrcrpauBaHr.ro AranoLrcfi BAonb cuJloBbrx tl.,tanvi 3reKrpl4rrecKoro [orq.
E, ycrpoftcreo, coc'rorrr1ee r'13 AByx rrl)oBoArrr{Koe rro6ofr Qoptrrrt, pa3AeneHHF,IX ALI3neKrpr4KoM.
1 8. Hairlare HelepHoe coorHoureHr.re:

A. lOtut:lB/lA
B. lR:lll>rii 1Kl
C. 1K,r:1A*1c
D. lA:1Or"r /lB
E. lA: [x/ c

1 9. llpu [apai.rrerbHoM coeAn]reHaH KolrAeFroarop......:const
A. uanpr>neHue

B. :apsA
C. e narcocrr,

D. couporrrRreHile
E. caJrbr roxa
20. Bpautarouraqcr qacr6 )neK'fporerJeparopa.
A. cra'r'op
B. po'rop
C. rpaucQopMarop
D. rovuyra'rop
E. KaryrxKa
21. B uerrr c Harrpfl)Keunev 250 B gx,rro.rri-rri [ocr]eAoBareJrbHo ABe JraMnbr, paccrII4TaHHbIe FIa 3To

xe rralprx{euue. OAua JraMna N,{orrlHocrbro 500 Br:, a 4pylas MorrlHocrsto 25 Br. Onpeaerlrre
corr poTI4 BJI eH 12 e ueIIlI.

A. 2625 Ov.
B. 2045 Ov.
C. 260 Ou.
D. 238 Or',r.

E. 450 Ov.
22. Tpauctl)opi\rar op 'foKa 3r'o. . .

A. rpauc$opNrarop, [peAHa3Haqerrrrlril ;1n.a npeo6pa3oBaFluq L]MnynbcHblx cI4fI{aJIoB c

AJIHreJrbHocrr,ro r{Mrr)urbca ro /(ecr-fr(oB x4r4r{poceKyHA c MIIIu4MaJIbHtIM ITcKDI(eHI{eu dlopnu
r.rNrrrynbca.

B. rpauccpopn{al'op. nurarorrluiicr or r. crorlII4Ka r I artpfl rte]II4q.

C. saltnaulrpancr[opMalopa, npeilHa3rraqeurnril .ur npeo6pa3oBaI{us 3nexTpaqecrofi ouepruz n

3neKTpl.{qecrc4x cerfix r.r B yc'ra}roBKax, frpeAHa3iraqeHHbrx Anfl upu€rra n [crroJrb3oBarlas.

oneKTpur{eoxo li sneprun.
D. rpancQopl,rarop, nararourzficq or ric'rorrHI4Ka roKa.
E. rparrcdropvarop, [epBrrrqlraq o6volxa Koropofo 3reKTpuqecr(rz He cBq3aHa co BTopr,tr{HbrMr4

o6no'lxarol.
23. Kar<ofi serlr.lHuoli trBnserctr vrarqutltrui norox O?
A. crarrrpuofi
B. nexropnoi
C. uexauuqecrulii
D. ornerrr A, B
E. ueprerrArrKyrupusrfi
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'tAz+.

A.
B.

C.

D.
E.

25.

ConorcynHocrb Br.{rr(oB, o6pa:yrorunx 3neKTpHLrecl(y}o uerrb- B Koropofi cyMMrrpyrcTcs 3AC,
HaBeAeHHLle B BUTKaX.

M fHHTHA' CHClCMA

I]JIOCKAf, MAf H I,ITTIAJI C IICTEMA

o6MorKa

1430Itglfvtr

HeT npaBr4nbHof0 o rBeTa

3errr,r.fl 14 npoBoArrulr4e cnor4 arMocq)cp6r o6pa3yer cBoeo6pa3Hblfr KoHAeHcarop,

Ha6nrclegr4flMLt ycraHoBreHo, qro rianpqxeuHocrb 3JIeI(TpHqecKoro nors 3errJtu e6.ltusu ee

noBepxHoc'fu B cpe,quc\4 paBr{a 100 ll/rr.r. HafiAr.l're 3neKTpaLrecrcafi :apa4, crrvras, r{ro oH

parHoMeprlo pacrrpeAe,rer{ rro ecefi :eN4Hoft nonepxuocru.
A. 4,2.1,11s I{n
B. 4,1.1*o K.:r

C. 4.rcs Kn
D. 4,5'1,35 Ift
E. 4,6'10" Itrr

2-napllalrr
l.
A.
B.

C.

D,
E.

t{ro raxoe )JreKTllur{ecxar ueus?
ero ycrpofic'rBo irJrf, a3MepeHH.s 3/lC.
rpa$r.ruecxoe u:o6paxteHr{e 3JreKrprauecxofi rlenLl, noKa3blBaloqee nopsAoK H xapaKTep

coe/u4HeFIUe 3JIeN,teH'roB.

y[oprlAorre]JHoe AB]l)xeHHe 3aprxeFlFIEIX qacTHu B rIpoBoAHI4Ke.

conoKytruocrl, ycrpolicrB. Il)e/tFIa3]raqeFIH[,rX A-rtq upoxo]K,IIeHI4q 3reKrpl4qecKoro roKa.

coBoI(yuFIocrl ycrpolicrtl nperrra3riAqer{Hbrx Arrr 14cnoJIb3oBarII4q 3neKTpuqecKofo

conpoTnBnel{ufl.
3!C ucrouHrrKa BbrpalKaercx $opv y-rroft :

I: Qit
E: Au/q
y7:q*E*d
UJ _ lLJ

U:A/q
Bnepnrre eBJteHus. B 3reKTpuqecKl4x Irert.sx r,ry6oxo !{ TuareJlbHo u3yr{un:
Mafixn Oapalefi
[xrevrc Marcser-rr
feopr Ou
Mlrxanl Jkrrr,rouocon

L[aprrl Ky.lon
Srr\

[Ipr.r6op
aMnepN,re'fp

peoc'far
pe3r4crop

KJIK)TI

noTeHur,t oNleTp

Evxocr-s KoruleHcaropa C:10 vrcO, HanprrxeHile rra o6r:ran<axlJ:220B. OnpeaeJll{rb 3apflA

4.

A.
B.
C.

D.
E.

KOHAerrCal'opa

A. 2.2 Kt.
B. 2200 K:r.
C. 0,045 Kn.
D. 450 Kr.
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E.

6.

A.
B,

C,

D.
E.
t.
A.
B.
C.

D.
E.

8.

A.

B.

2,2 * Lo-s[t,
3ro s lpoc.reriueM cnyqae peocTa'fl'I, BK,tloqaeN{ble AJI'g pefynl{poBat/^tT[HAilpfxeHlls'

IloreHuI4ON'lerpbl
pe3LICTOpbl

peocrarll
KJIK)TI

cqetqux
tlacrt UenH MexAy llByMs roqKaMlI Ha3blBaerct:

KoHryp
yrlacroK lIeI]z
BeTBI)

SneKTpI4rIecKaJI UerIb

y3en

ColporuarleHl{e fiocreAoBare,l b]ro R ueIII4 :

R=Rr,
l=1it--'+..'+t.
,c ,q1 S: ,q3 Flr

R = E, + ftr + '\la 
+ "'T R*.

frI : RrI i R"l + R3/ -t "" + E*'1'

Cn:ta roxa B nPoBoAIIIIKe'. '

nprMO flpor]opllnoHaJIb]lo Hanpfl x(c]ll'trc Ha KoHI lax npoBOAHI4I(a

rrprMO [pollopulloHaJIbHO HaIIpt]1(cHI'IIO l{a KoHII,aX [poBoAFIHKa U efo conpoTlIBneHI',IIO

o6parHo llpollopttuoH aJ'rF, Ho Harl ptr)ieH[Io I{a Ko Htlax [poBoaH 14 Ka

o6paruo flponopquoHa,qb Ho Ha[pqxeHl4lo Ha Ko HUaX IpOBOAH :alr.a tI ef o ConpoTHBJIeHI4Io

3neKTpUqecKI4M 3aptAOI\I 14 nofl epeqlj oe ceseHl',] e npoBo/tHI'IKa

KarcyrO OIIeprI4ro [OTpe6n{er I,I3 CeTII SIeKTpI4r]ecKaq ltaMrra 342u, eCJII4 ee COnpOTI4BneHI'Ie

C.

D.

E,

9.

B.

C.
D.
E.
10.

440 Oru, a l{arpq}Kel{I4e cerli 2208?
A. 3 40,Sr:' c

B. 240 Br't
C. 2!0 Bla' :
D. 375 Br"=
E. 180Br'c
11. 1 rBr:
A. 1024 Br
B. 1000000000 Br
C. 1000000 Br
D. 10-s Bui
E. 100 Br
12. Hro rat(oe IIo'feHt],I4ar .ro'tKu?

A. gro pa3Hoc'fb lloreHlruaJloB AByx ror{eK 3neKTpI4qecKofo ttorq'

B. :ro a6coltornal AI4SneKTpuLIecKaq flpoHh{aeMocrb BaKyyMa'

C. Ha^:tttsarOT BenUq[Hy, paBHaq OTHOUeHI4IO 3aptAa oAI{Oft n: o6xlaAoK KoHAeHcaTopa K

HanpqlKeHI{IO Me}I(Ay }II4MI4.

D. Ha3blBalor yg'qloficrBo, COcroqUIee LI3 Allyx npoBoAH14KoB Jllo6ofi Qopvru' pa3AeneHHblx

AIt3IeKTpI4l(Ox't.
E. Hi{}brBaFor paoory. ilo rrepeN4euteHlilo eAHHh'I{HoI-o 3ap[Aa It:3 Tor]Kt4 tlotltr B 6ecroHeqsocrl'

I3. YcnosHoe o6ognaqeHue

A. pe3lrcrop

B. npeaoxpaHnrenb
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C. peocrar
D, xa6elr, npoBon, [II4Ha 3JleKrpHLIecroil qetl,l

E, npr4eMHL{K 3reKTpI4LIecKofi guepr14l

14. Ilarrrna HaKaJIL{Bartuq c co[porI{BreHLIeM R:440 Ov
R. Orrpeae.lrpllb cnny loKa B JIaMre.

A.25A
B. 3OA
C. 12A
D. 0,25 A
E. IA
15. Kar<ue HocurerI4 3aptAa cyruecrayror?
A. elexrpoHsr
B. noloNrarerbHble IroHbI

C. orpraqareJlLHbIe lioHbl
D. Hefirpa,rsHute
E. Bce r1epe,IUcJIerInble

BKJIIoTIeHa B oerb o HailD-gx(eHueu U:l l0

Cxolr,xo B cxeNre y3noB u eersefi?
y3noB 4, nelnefi 4;
y3JroB 2, eereefr 4;
y3noB 3, nelnefr 5;

y3lroB 3, nersefi 4;
y3noB 3,se.rr'eia2.
Beruquna. o6paruar corrporuBJreIII{ro
npoBoAr4MocTb

yAenbHoe conpol'14BIeHne
nep14o.4

HarprllKerrl.ie

nO'IeHUII arrl

Euxocrr KOII/{eHcaropa C:10 vl@, 3aps.AKoHAeHcaropa Q:4'10-s.,t;, Onpe4eJllrrb

Hailpfl)r(eHue na o6xlaAKax.
A. 0,4 B;
B. 4 rnrB;

c. 4.iD-b B;
D. 4.lfi-',B;
E. 0,04 B.

19. ByaerJrH rrpoxollut'b r"t uenu rocrosr{Hbu"l roK, ecJII4 BMecro l4crorlHuKa 3[C-BKJI]oqI'ITb
3apqir(eHHbrft ronAencarop?

A. ne 6yaer
B. 6yaer, Ho IreAoJIro

C. 6yaer
D. A,B
E. Bce o-rBefbr IIpaBLIlbtlo
20. R qerra rrh't'aHns HafpcBarenbHolo rrpra6opa. BK.,rloqeFllloro rIoA Ha[pqxeHl4e220B,cuta

rorca 5 A. Onpeaenvrb Mou-tHoc-rs npn6opa.
A. 25 Br
B. 4,4 Br
C. 2,1 xBr
D. 1,1 xBl

16.

B.

C.

D.
E.

17.
A.
B.
C.
D.
E.

18.

BCe I1epe,IUcJIelIHble
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E. 44 Br
21. fhornoc.rb 3rreKTpr4qecKoro roKo onpeAeJ'lrerct Iro t|opMyne:

A. ...:cllI
B. ...:l/S
C. ...:dl/S
D. ...:l/R
E, ...=.llr
22. Onpege.rrrll'b Korl{rlecrBo rerrJrorbr, rJbIAenerIFIoe B HarpeBareJlbHoM nplr6ope B TeqeHI4e 0,5 '1,

ecJrrz oH BK,rroqerr B cerb Harrpe)r(eHleu 110 B l.r ulteer corrporlrBne:uue24 Ow.

A. 130 000 [x
B. 650 000 /lr<
C. 907 500 /lx
D. 235 rcnN
E. 445 500 f{rt
23. MarHHrrrar clrcleMa, ll t(oropoil nce creplKlll{ t{Melor oAUHaKoByro Qopr'ly, KoHcrpyKUI4Io 14

pa3Mepbt- il B3ar4MHoe pacnoiroxesac,rro6o10 clellxltt no orHourel{I4to Ko BceM ,IpMaM

oAHHaKoso AJIn Bcex crepuefr.
A, cutr,tlrerpr4rlHart MafHI4THag clrcreMa
B. Hec r4MMe'rpr4 qllat MarII 14 THaq cl4 crei\4 a

C. nrocraq MaftttITtIaq cLIcreMa

D. npocrpaucrBeuHa.fl N,tafHlirFlilt citcrcMa
E. nprMar MarFIIlrIrar cncreMa

24. O6ccueqr4Raer cpt.r:uuecrcyro 3arIa-r'\r A,'llt aKrt,rBI-roro ](oMIIolettra, a raK)I(e npeAcraBnter

co6ofr pe3epByap nllfl. Macra.
A. o6vo'rxa
B. iuarsurHar cr4creMa

C. aerorpauc(roprtarop
D. cr.rcreua oxralKAeHpIq

E. 6ax
25. TpaucQopN{arop. npeArra3HarreHrrbu"r 4-rrr npeo6pa3oBal{I4s LlMrtyJIbcHbIX cpIrHaJIoB c

JIJrarc;r,Hocrbro 14MnyJrbca /lo l(ecr f l(on N4HI(poceKyH.l c MuItHMaJIbHbIM IrcKar(eHI{elr $opirrsr
14MIlyJIL,Crl.

A. rpaucQopxlarop -fol(a

B. rpauc$opN4 arop Flarptt)I{eHIre

C. anrorpaucQopiuarop
D. zvrylrcuttfi Tparrctpopr,,rarop

E. N4exalIUqecrcuii'lpauc{)opMarop.
Orgerr't:
1 napuanr l-C:2-E;3-lI; a-A; 5-ll:6-C; 7-C;8-E; 9-B; 10-A' 1l-A; l2-A;13-A; 14-B; 15-C; l6-
E: 1 7-A; 1 8-A; 19-A ;20-I\;21'A 22-)l;23-B;24-C;25-L\.
) sapuaur 1-A, 2-8, 3-C;4-I;5-E,; 6-4,; 7-B; 8-A; 9-A; l0-C; 1l-E;121-E; l3-B; l4-I; 15-E; 16-

A; I7-A;18-B; I 9-B; 20-A; 2I-B; 22-C: 23-A; 24-F ; 25-L.

7.2 Bottpo cl,I K lx3ar\nctry.

I llailre olrpc.le.tcttt-lc ttoltrrht ,rH'l\le Ph f€Jll,lll,lc npu6opt,t'>.

2 LIro raKoe a6colrorHafl, orrroo4'r'cJrbuat fi IrpuBe.lenHafl Itol peruHocrn?

3 flepeuuc;lltre ocHoBIIbIe xapaKt't:pncrl4Kl{ cpeAc'rB lt:vepeuutT'
Hro raroe rryBcrBtlt-errbFlocrb npu6opa?

4 flouelry MalHr4To3JteKrpr4rtecKult vexaHu:v pa6orocuoco6eu roJrbxo Ha nocrotHuolr rone?
LIro npejtnprzHr4Ntaercx Alr. r4crrojrb3oBaHr4l ero e npz6opax nepeMeHHofo roKa?
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5 Orrpe4eJlr4Te Ha3Haqelrlte Lt ocHoBl rsre ooo6euHOcrli faJlbBaHoMerpoB.

6 B naxux Lle-[tx I4clloJ]b3ylo'r Jloroi\4erpbl?

7 Iloucnry trfuiura 3neKrpoNrar'I{trrrrbrx npra6opon Heruauefrna l'l KaKI4M o6pa:ov ee Mo}KHo

t il::::iil'Xtlu"uon.. pacnpocrpane'rrsril 3rreK'rpou3Mepure*Hrrfr upra6op, roroprti

r(orrcrpyllp)/ercqFIaocHoBe3neKTpo/luHaMI4qecKofoMexaHI'{3Ma'
9 B qetr O'ftI14LIue rf eppo:trauaMuqecl(ofo MeXalln3Ma OT 3IeKTpOAI.{HaNII'IqeCXOIO?

1 0 o6tqcHr.rTe upHHrtnn Aeficrsnl rrpr6opon IrItlyKIlIIOnUOfr CuCrenrt.

11 B LICM 3AKJIIOLIArcTC'I IIPCUNIYTil,CCTBA 3JICKTPOI{HOfO CqETI{I4KA 3HEPfI4I'I NEPCA

3neK'rpo\{exaH tlqecKIrM cr{erqllKo M hH.qyKI-lLlonsofi cucrenalt?

12 Kax Ha3btBaercr ycrpoficrBo, ollpeAeJlttouJee lercyqufi m uS? Karue IononHI4TeJIbt{bIe

3a.IIaqI4 B 3IeKTpocI'IcTeMax ol{o cItoco6Ho BbIIIOJ'IHtl'b?

13 fittx KaKIIX t(e,refi ilpHMeHqro'f ocllliJl;IorpaSlr?

14 O6r,scnrlre ycrpoftcrBO 14 npnHrlhII AeliCreHs sxeKrpoHrlo--nyuenoft rpy6rcu'

l5 Karcr,re cxe\,rbl npeo6pa:gRalFlnn cr.{rrraJIa nptrMet{llorct e npu6opax BblnpqMzTellnofr

cncrerurt?
16 Fla:oer{Te IBa npegMyl11ecrna rtpn6opoll c 'fep1'lo3nel(rpnqecKuM11 IIpeoOpa3oBareJIqMI4'

r{oropbre 3Fraql4TeJtbHo pacurllprr}or BO3MOXFIOCTh HX npI4MeHeHI4g B UeIIqx flepeMeHllofo

.roKa rro cpaBHeHr.lro c l(pyl']{Nn4 sJteKTpoMexalI14qecKLlvrn upu6opautl .

17 9ro raKoe ruytlr? B rarux c-lyqatx oll rlpHMcHltercs'/

l8 O6r,lcnl.rre rlpaH]tllrl AeficTBHr l1']N{eprirejlE,llbtx rpaHc$opr'laTopoB ToKa 14 Hanpqx(eHl'ifl'

lg o6r,qcHr.rre HiBrtar,lerrHe u trop'/(oK pacqera AoIIOnHHTeJIF,Hofo conporl4BneHl',l'fi B CXeMaX

20 i?I"#ttJfl"o", H3MepeHr.rr corpornn:rerrufi cyulecruyror? llpune4zre cyuecrBeHHLIe

o-fJII{qtls N4eroAoB.

2l fiafire KparKoc orucaHr4e cyqecrBylolltl{x MeroAol] l43MepeHI4.tI qacToTb

22 I{arvte napaMeTpl,I 3llelirpuqecrcoii MoLt(HocTI4 u3MepqloTcfl B npaKTI{LIecKoI4

)lleK fl)o'l'extt n t<c'.'

23 Karranrn cnoco6arrlu r43MepreTcr I\,{OUIFIOCTS u rpexrilasnlrx uerrqx?

24 O6t'scn I{re rtpI4l{]tt'tu l(eiicreHr lU'rtfpouofo RitlrMerpa'

25 O6tscur.rre cyrqH()crl) Melo2la CpttBIIeIII4tl c vepoil. Kaxne MeroA['I cpaB]IeHI4q c r'tepoft eavt

H:eecrH t,l?

26 HaqeNr ocltollaH tJpr4Hrtr4rr ]\,locroBO|O MeToAa n3MepeHllt 3Jlel0puqecxux serI4'lI4H'/

27 llpwsex.rTe cxeMy oAt4frapHo|O N4ocra l.r o6'sscunre e|o pa6o'ry'

28 Flauvntl4 re ypiIBHeHlIe paBHoBecntt Nlocra'

29 O6sxcm.{re rrpfi r{uHI1 Aefi creHr r(OMIIeHcaropa nocTor{HHOTO ro](4.

3 0 Flaso eure ocll oBII 6le ilocrol'{ ttcrl}a 3re KTpoHH l'IX alla^]roroBblx npu6opon'

3l F[a:osrrre BC,Tt{LIttHbI, KoTOpblc cttoco6Hrt a3\teptTb coBpeMeHI{bIe aHaJlofoBble Ilpuoopbl'

3 2 flprane.lH're crpyl(ll) pHylo cx eM\/ lneKrpoFIHO fo BoJrbrMe'rpa'

33 Aafire orrpeAe,qelrne undtpoeofo lj3MepI4TeJIbllofo npra6opa.

34 Kaxue nBe olepaql4l4 coBeplxalo'lcq c HenpepbleFlotT sell4quuoft npu ee npeo6pa:oBaHl4l4 B

AI4cKpertIyro (unrppoeyro) eerriunrry?

35 flepeuuc;l2rc ocllorlHble y:lsr rlrar[poBofo I43MepI{TeJ]bHoro llplioopa'

36 flepeuucJ,tu-rc oclloRH6Ie Aoc'IohHcrna Ifutlrpoeblx I43MepIiTeIbHbIX npu6OpOn'

3TliruKaKllxrle,reitlll)HMeHfle'fcflaB-foMarH3aul{qn:ir'tepeHu?
3 8 t{ro oTHocrr K a}l.t oMaru3l.rpoBar r r{ blM Cper(c-rBav H:tlepetrtlfi '?

39 LIro lrNretor B cBoeM cocraBe uu'rn,rnrlore nuol'o$yl{Kll}loHaJlbHble ql40ponsle npn6oplt?

40 HTo npe/lcrallnqror co6oii lr3Mepl4'fejlsuste cucreltst?

4\ YIaKaKuc I(JIaccbI Acnsrctl I4BK rro sa3Ha'Iertlrcl?

42 Kar<Ono I I a3 Il ar te tl14 e I(OMII t,l OTep H O -14 3MepHTCJII'l{bl X CnCreH't?

43 r{ro npcAcTatsIrrcr co60i.r Bl,rp'rvajil,}tbre npu50pt,I, KaIil'Ie 3JIeMeHTbI BKIIOqaIOTCS B I4X

crpyxrypy?
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44 rlro ilpellcl aB-rtqror co6oli u l rlerr eKrliulrH L,t e I{3MepHrenL,Hble cI4creN{bl?

45 t{ro nl)e1cTaBnn1)'r co6oii ceTeBble liHOopMaUXol{FIo-LI3MepI4TeJIE,}rble cucreusr?

flpou:uroci.pr.ipyiile rra frpr4Mepe tHeplocua6rxatolt(efi opfaHI43aIII4I4'

46 ltpraeecrn rz our4carb crpyr{rypHbte cxeMbr r43MepeHL{{ He3J]eKrpI4qecKI4x BeJII4[{I4H (npruue

rz cpaBHeHllfl).

47 fIepeuucJlr.IrB BeJII'tqIrHbI llpocrpaHcrBa
H aIIp 14 Mep : ypoBtleluepbl, Iuepoxo llarocrb-

48 Onracalb Bo3Moll(ltl'Ie ttyfu l4ra MeroAbI

v Ha3BaIIUs [pu6op0l] 
^nfl 

I4x [3MepeHI'Iq'

npo(lunoverpbl I4 r.A.
H:lMepeHufl MaJIbIX reoMerpl4rIecKlrx pa3MepoB

Ael-aJTeli.

49 Onr,rcurh MeroAbr ti3MepeHr4q yponueft afpeccr4Bur,rx )Kl{AKocreft B 3aKpbITbIX 6aKax.

50 Karzva MeToAaM?r \{o)r(Ho tr3Mepr4Tb TOJIITII4IIy illlcToBofo npoKaTa u3 pa3nI4tIHbIX

MaTepr{anon (v e4lrar $olsra, cTel(IO, aJIIOMl.l nlieu,te cnlansl)?

5l Kar tr:tvlelrllt'b pacc'losHac Me)KAy iIByMt BepuHHaMa rop?

52 Onncarb nllr{rrur4rr i(e[crr;,us rrporpurorllerpa c ]tbe3o3JIeKTptlrlecKl4M npeo6pa:onarereM'

53 flprzuecr-u xlaccu$t4r(aqalo Mexa[heecK]{x BeJIl,ltlH[I Ir cBtI3l'I MexAy HI{MI4.

54 MeroAtt lr3MepeHHr Ar,raMerpoB, rorjKr4x 6e3 la:orqql4l4, npoBoAoB I{ olll4carb KparKo HX

cytuHocrb.
55 Kar< rz3MepHTb ronrur4rry faJil)Bar rhqecKol'o [oKp])ITl'Iq (unr<elr) Ha craJIbHbIX H MeAHbIX

n]IACTUHAX.

56 Onaca.rb BO3Mo)n1ll,rc Ntcro.qht H3MepeHHr{ ro]rrrlH}Ibl H3orqlluoHuoii leHrr'I B npoqecce

nepel\401 KI4.

57 ftepeuucJlzTr, rrapaMerpbr ABr4)r(erjl4,f,, cBf3b N{e)I(Ay IlI4Mpr, eAI']HITIIbI H3MepeHI'rq u HiBBaHpI-f,

npu6opoa llrq I4x I{3MepeHI'It.

58 Merolsr H3MepeHr{rr cKopocrefi'lparrcuoprl{6IX Ha3eMHbIX CpeAcTll Ir orII4CaTb KpaTKO HX

II pi.Il{ttl,I] Ibl /IeL"ICTB I'l tL

59 Karne ocrroBFlt)re xapaKTepr4crr{K}4 HMeer rrpeo6pa:onare;IL, He3neKTpl{qecKI4x geru'rHH'/

60 Oxapaxreplt:yiire NIeroAbI Ia:nepcttlfr I{e3Jtel('tpI'tLlccKax BeJIhqI4H'

6 l Kax rctaccrzQ nuupyrorcr npeo6pa:oBal'eJlr{ nc3neKTpI4qecKux ee,rlaquH?

62 O1ssctt1re ycrpoficrBo, nphrruyn Aeilc'rBr4l u o6:racrs npI4MeHeHHq npeo6pasoearercfi

H e3Jlel{'rpfl rl ecl(}4 x BeI 14q I'Il{ : peoc-l ar}{blx ;

63 floscnH'r'e KoHcl'pylffll Blloe yc'IpoficrBo: MaHoMerpa c reH3oMeTpI4qecKI4M

npeo6pa lollarcreM.
64 Kaxrae rrofpelrrHOcrr.{ Brrocr'fc'r B r43Mepet{14fl [peo6pa3oBarerqMl'{ He3rIeKTpHqecKI4x

eer'IUtll{U?

65 PaccrcaxL{'re 06 ocr{oB}rErx u3Mep}.{Terru;tx tlttQlopMalluoHHbIX cHcreMax.

?.3. Teursl KotITPoJll'Hstx Pa6o'r

1 5 oCHOnlbrx [/leaJrr,urx dtl,urltr4OHaJrLFIblx 3JIe]ueFITOB 3JIeKTp[rIeCKI{x qenefi.

2 OCnOnH[,IX TOITOJtOTI,IqeCKnX 3J]eMeHTa 3JIeKTpl{qeCrOfr qenn.

3 XapaxrepticrlrKa HcToLIHI'{Ka'toKa 14 HcrorlH[IKa 3AC'
4 6wnuc \'touIHocl'eil 3,rcxrpnvecxoI uenn
5 3 6anarlca R 3JIel(1'llnqecxoil ueln
6 vc1.ojr. r(ost-ypr1blx roKOB r,1 B KaKr.ix cJryLlalx ero I{eJlecoo6pa3Ho tlpHMeHsrb

7 cyquoct'b NIel oAa )'3JIoBbtx Ilo re HuHanoB

8 o6utHocr.s v o'urtrrlr.re 3aKOFtoB Ova u 2^ro 3aKoHa Kupxrocpa flpn aHaJII43e

3r'IeKrp14rIecxux lleneil
9 ypanleHLle IIJIT{ pacqeTA IIeIIl4 NISTO/tOM y3JtoBblX IIOTeI{qI4aJ'IOB

l0 nfluvcr{eHr{e Mero,IoB l(or{'t'ypilr)rx roKoB l1 y3JIoBbIX rloreHUI4aJIoB.

I 1 co6crBettttoe il o61(ee colll)o'l'l'lBJIeHHe KollllpoB
l2 r'rcrolt y3nollblx IIore]ltlne-rloB .1't1e cxe\'l c .ilRyMtl y3Jlalvl14'

l3 ypanleH:ae 
^Iv{ 

npoBepKl'I npaBLInLHocrt{ pacqera ue[LI
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I 4 uoc,'reloBareilbHo aAeaJTbllblc I'IcrorlHHl(H'loKa

I 5 uapzu t,'r eill)Ilo I4AcanLH sle t'Icro Ll r rur rl 3/{C

I(r :axoH I(ylroua r,JIt 3neKTpoc'fa f t'rrlecKoro tlo'rlq'

l7 onpele,reHlrr ocHoBHbIX B1;jlL{Lll4H, XapaKTepLI3yIOllII4X 3neKTpocTaTl',IqecKoe IIoJle:

Hanpfl x(eHH OCTLI l'l rIoTellI-[14 aJ I

I 8 ener<r'pnrrecKat eMl(ocrb. (rcorrztencarop)

I 9 3ne xrpult e c Kr.I e r43 Me peFr lr r H e3 JIe KTpL{rIec KLI X BeJIIITII4H

20 nor.pe uftrocTb nplr KocBeHHoM n3MepeHaI4 fiteKl'pl4qecKl'Ix BeJIUTII{H'

21 tlpn6opbl ArIt n:uepenuil B rterqx rtocro'f,lleofo roKa

22 octroljuble ItpaBpIJIa 6esonacnocrl4 IIpl4 pa6o1e c 3neKTpoo6opy4onaHueu'

8. YqebHo-,t'temodurtecKoe It untpopnotlltoHttOc o6ecneqenue duCqunnuuot'

8. I Ocuocurn r umeqtnu)Po

1. 3axapon 14.n.,llatueuxo tO. O. StaIoHl,t R o6,'Iacru 3neKrpopa'4uo-I43MepeHlif '

Cnpanouuoe noco6ne, 2013'

2.Onaitqhi^ tO.@ Arra,roI'oBas ra qrasponan lIcKrpoI{I4Ka' yq' Anq By3oB I '' O 'n' f:ryAxuu'

A.l{. I-\/por,. u AP. M. Paarzo h cBlr'l}'- 2014 -768c'

3. flaurpuJtos B.A. SjreKrpnsecline I43Mepetlhe: Yqe6ulrr AJts cpeAHefo

upoQeccr,roHaJrr,Ho;o o6pa:orag ust. - 2-e I43A., crep. - M.: I4saare;6Crcufi ueHrp <Ara4eMu'a>',

2012. __ 28flc.
4.LUuruvapen B. IO. SlexrpopaAnou3Mepet tuq: v qeSt{Il K AI-{ CpeAHefo

rrpooeccrroHrurbr-lofo o6pa:onau"r. - M., I4:Aareln cKHfi UeHrp ((AKaAeMI4q'>>,2013 - 336 C'

8. 2 JI o non t t u nreltb t t att JI umep anty p {t

l. Byls S.l{. ocuoBr,t reopHH rl pacllera Maf}lHrtlbtx uetteil i4': 3ueprr'rs' l'999-154c'

2, ocal,run R.fI. IlpoeurttpoBallue Aarql4i(oB Anq H3MepeHI'{tl MexaHI4qecKI4X SeLn\uul

M. : NilattIl'tHocrpoeHll e' 191 9'-491 Cc'

3. florLnqyrc ll.c. Ltstrepril'cnbHble flpeo6pa3oBareIll4. Knen : Bzuta rlKona,198I-291c'

4. Tn,rr p. 3.irex.rpnuecKr{e k3N,rcpeHr.{q }{e3Jter(rpl4qecKnx BeJIIIqI4H: flepenol c set"t"-M':

Bttcutaq LIJI(oJIa' I 988'-256c'

5. http:/, wwrv.twirpx.cortt
6. hlCI-l uYYjqbluu

9, MumepuuIbil.o - t,,xextu,tttecKoe o,ecneqeuue duct4uttnuHht (enexntpuvecKue usMepeHun

H nr e KntP uq ec Kux oet t u u u t t)

Jleruuosuue ayAlrTopr.rr4 ocHalll(jrtu :ra6opa'ropII6IMIZ CTeHAaMV. I4cnolrsyrcrcs reKcroBbIe

3ALAHllfl Ant TeKy[Ie]'O KOHTpOIq 3l{aH]iir cr,rrr\eHTOB' [OnyqeIIHbIe npl4 caMocTotTetlbHoM

t{3)rcreHHII JIe KUI{O}IHOfO I(ypca

10, Memot)uqecKue peKorryIettdArltttt tlo opzoltujoLluu u3ytteuun duct4unnuHbt:

Pa6oqaq yue6Har npOI'paMNIa llo ,ilt4cut',lull4He <3lerTpt{qecKl4e I43Mepel{I4S

3neKTpI4rJecKI4X !1 HeSJIOKrptqecKlix lleJIAquH) COCTaBtleHa B cooTBeTcTBHI] c rpe6oaauualtn

(Dellepalurolo l'ocy11ap.','o"tr,,o.o o6pa:onare;1bllofo craHAapra BO no upoSra:1o 1gAfOTOBKLI

<Anrolraru 3LrLlVsTeXr{oJrorlIqecKhx npol(eccoL} t{ flpol43BOACTB)) 15'03'04

Llsyterrrze ilnculrn,cuttbr Ipc]xoAllr e rpoprurc JIeKIlt'{oHHbIX Zauxrnfi" BbITIOJIHeIII4tI

,ra6opa'ropttr,tx pa6Or. CanroCToqT(]-iIbllaq pa6Ora 3aKJIIOqaeTog B BbIIIOJIHeHI4II 3aIAHVtt'
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