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IIACIIOPT
QoHaa ouegoqHbtx cpeAcrB rro yve6uofi AncrlnrJrr.rHe

qI,IH))
(uartueHoeanne lrnculr trrt nHsr)

B pe3yJrr,Tare tl3yqeHHfl AucurrnJrr.f rrt,r

rvqI4H>>

o6yvaro u1 u nct roJrxe H :

1.1. 3ua,m:

- ocHoBHbre 3aKoHbI 3JIer.(TpoTellHr.tKn;

- MeroALI pacrrera lznetiustx t4 nerrutrelinrrx 3neKTpuqecKl4x LIMafHarHbrx qenefi,

- Sr'rsavecKae H Mat'eMarl4qecKr4e 3aKoHoMepHocrr4 npoqecooB B
3n eKTporexHz q ec K nx y crp oitcr B ax B p a:rn LrqFrbrx pexHM AX VX pa60rrr ;

- ocHoBHbre rroKa3areJrn 3neKlpaqecxofi qe[z [epeMeHHOfO TOKa
MOIIIHOCTb, 3lrepfnrc 3neMeFrToB;

- crpyKTypy w MeroAbr pacuera rpexsasuofi enexrpu.{ecxofi qerrr4;
- ocHoBllble ceoilcrea 3neKTpt4uecKHX MaIrrI4H llocrotHHofo Lr

nepeMeHFroI-o ToKa:

- o c HoBHbre rloHrrr.r fl MeTpoJrof aq ecKoro o6ec neLreHr,rs ;

- ocHoBnbre 3JreKTpor.r3Mepr4TeJrbH bre npzdoprr;
1.2. Ytrerr,:

- npI'lMeHt'I'L Teopel'aqecKl4e 3irra:Hr4fl Anfl perxeHr4,rr IlpaKTuqecKr,rx u
Hayqr{brx 3e/la.r 3neKTpoTexH HK 14 ;

- BnaAerb MautrHHblMI4 Me'foAaMr4 pacr{era 3neKTpaqecKlrx qenefi;
- npr4MeHrrr, B pa60're ocHoBHyrll r.r AorronHr{TenbHyro nr4Teparypy;
- rlpuMeHrrr, n pa6ore [ocneAHh e Hayr{Hbre Aocrlrx eHr4fl;

1 .3.Bnalerr:
_ YMCHHEM COCTABJI'Tb OIIVICAHVfl IIPOBOAI4MbIX

tloAro'roBr4Tb orr{e.r. (o6:op) rro pe3ynbra.raM pa6orrr;
I4ccneAoBauuit,

upu6oprr vr

MOIIIHOCTA B

- npaBHJIbI{o BKJ'IIo,{a'rb ocr{oBHbre 3neKTpor,I3MepHTenbFIbIe
rrpo a3BOllLl T6 t43Me p aHu t;

- BblrroJrHrrb pacue.r. ToKoB, Hartprx(ertwil w norpe6rqevofi
qen_rrx rocTorHHOfO r4 nepeMeHHOfO TOKa;

- BbrrorHqrb B lra6oparoprzra MaKerupoBaHr{e npocrelimefr
3neKTplrqecxot't llerI4 LI UpOI/3BOllarb tJleKTpr4r{ecKae z3MepeHr.rq - TOKOB,Ira[prxerrnft , vou lrrocrr4

MMa OUeHI4BaHr,lr Ko qNaofr KoMrrereHrlvu:
HauNleHosaHhe

nupyeMbre reu;t)



aTTeCTa|lu9 ltlctJ!/nny.1bt l.j il\ Han MeHoBailve *

BnegeHne. OcHouusre 3Tarrbl pa3BLITUfl
3JIeKTpOTex[l.tK14 H ee TeopeTHHect(HX OCHOB B

Poccnn n :a py6err<onr. 3lerrpuqecKas uenb h ee
3J.teNleHTbt . A xril eu sre il naccHBHbte
AByxnoJtrocHHKtr. Jlnrreilsure u se,rHrre[sure
3reMeHTh,r. V:,rur, Be.r.BH. 3arcoHur Ova v
Kzpxro$a.

JI H u e ii r l sr e t"" *t p n u 
"a " 

o",r 
"rI 

r-n *ior,, n o -'t'oKa

I,lcroqHn xu 3HeprH14. 14croquzrcr roKa h 3IIC. rax
B3aHM Hbte npeo6pa:osaHnr, cxeM br 3aMeueHHq.
f pa$ uenra. Ocrroeusre -rono_-rorr.rqecKne noHrrt4 fl.
I Ioc,r eAo sarerb]t oe. rrapanr er.l bHoe u c M eu aH H oe
coeAzHeH Hr lpLleM HHKor. Anre6panLrecKhe
NreroAbt at rzlnH3a qerrei. [|pun,teneHne 3aKoHoB
Kzpxro$a. KoHrypHbrx 14 y3noBblx ypaeneHufi.
OcHoenlre npeo6pa:onanns ueneil, CBoilcrso
B3ahMHocrl4, Teopeura o KoMneHca4ur. BzuraHc
nroulsocreft . flpaHqran rlaro)J(eHur. T'eopevur o6
3KBtzBa,teLtrnoM t-eHeparope. BxoaHure z
n:aH N4 H L,re npoBo,lh Ntocrn. Tonol ot-u LrecKHe

Nrerolbt pacLrera uelteil. [lpor.panvnbte cpeAcrBa
An t pac qera 3reK rpH rtecxux ueneil noc.foq rt t.toro
roKa Ha fl3BM.

JIu Heiiu ure ?rcK.rptrqecKue tlefi rl
clIHycouAaJILItO fo ToKa
I4croq rr r.r rcr c H Hyco H,1iur r,uoii 3!C. /]e fi creyrc ulee
fi cl)eAnee 3uaqeHhr. Iler<ropnsre /lilar.paMi\rbr.
Kor\4flJIeKcHoe z:o6parreurae cLlHycorjAaJrbHbrx
BerHqHH. Pe:zct.rRnrrr.i, tzulqyrrraHutil u
euxocrrrutil 3,teMerrrbt B uerIil cHHycouAanblroro
ror<a. Pac.rer lnHefiusrx t.lenefi nepeNjeHHoro roKa.
Jlvtnefiusrc 3reKrpuqecKue. uettn
cLrHycoHAanbHoro roKa. 3aroHur Opra vt Ku pxroSa.
Ko,re6arelsusril rorrryp. pe:ouaHcsr Harrplrrcenuil
H ToKa. floeuruelke r<o:Q$arlzeHTa MoulHocrl.t.

Tpextla: u utc 3JrcKTprlr ecKr{e qcrtlr.
'I'percprL';H src tten u. [lotrr.,qeuze r.pexrlla:uurx 3lC.
OcuosnF,te onpeAexeHtl. CoeAnnerrrc 3Be3no14.
Coerlzuc.Hr.te Tpeyro,;rbHrJKoM. MorlHocru
rpexQa:Hofi uenu.

MarlrHrH r,te uen u.
L{enu c noc-rorHrrbrMrl Mafr,ll.foABt4xyuluvrz
cuJraMH. I{errrz c
Nr a f | | l4ToA B H)Ky ulH i\4 H C t1 ).ta|/l 14.

t rgpeMetJ HbtM H

3lercrpou:Mepnrerbr ot" n pr6o1*;j-
KlaccnSzxaqnr, rpe6oaaurr h: npz6opav,
yc'rpolicreo pa3J'tH,*tbtx H3NrepL{reJlbHbtx

roHrporlpyevofr
KOMfIETCHUU14

AIn ee qacTl4

oueHoqHofo
cpe4creax x

oK-3, OK-5,
otIK - 3

TecrnpoeaHze

oK-3, OK-5,
otrK - 3

Tecrzpoeauue

oK-3, OK-5,
orrK - 3

TecrupoaaHne

oK-3, OK-5,
oftK - 3

TecrapoaaHze

oK-3, OK-5,
onK-3

Tecrnponaune

TecrapoeaHne

npu6o



7

3lerclpuvecrcHe lt3Meperrnrr.
I'Izuepenns roKa, tr;::.pr)t(eHnfl,
conpoTU BJleHHil, He3IeKTpHqecKr.lx I

8

Tpa lrc{opmalopbr 3J'rcKrpr{qecnHe I

04HoQa:Hue rpaucsopvaropr,r. Ha:n
fIpHu uHn reEcronr. BHeutu re xaDaKT(
rortllQrz LtHelr uortc3Hot o :leilcrel,rs.'f
rpauc$opvaropbt. Aeror panccpop Marr
H3MepHt'eJl bH sre .rpauc{lopN4aropa 

roN,
HanpflxeFrLlr Acu uxpoHHbte N4auilHbt .

Ycrltoiicrno, npHHrlt4fl llericran r. Bpar
MONIeHT, MOTUHOC'I'b, K. It. ;1., Xapal(Tep
Ca HxpoHrr ure ir.raru u n sr ]/crpofi crarf, , n ;
Aer.icrBHr. Bparuaroulrz i.i rrover rr, vor r 1

xaparrrephclnxr,r. pir6ora B pc)r(HMc AB

ilIalllll llsl nocron H noro roKa.
Ycr;toilcreo, IpHHunn /tciicrBHr. BpaLr

MoMeHT, peaKr_l14r flKopr. pa6ora s pex
reHeparopa, pa6ora B pexhMe ABHrarc

C)cHo e sr rJre KTporr p r.t Bo/ta.
OcHoan src pexHM t,t pa6orr,r lneKT[]ottI
sut6op rHna H N4oulrocr-H 3,,teKTpo/lBHr-
yIpaBne H n e 3neKrpon pt.l BoAoM.

;- 
--

JTanoH eAr.rrrHu t43MepeHH.s O6r,evo
nepeAaBaet\{oir I (r4oponori r.rrrsopv a
KauaJraM zurepuc.r fi .rcle(touta

lIou-rrae o c L{crer\,re BOcrrpol,r3Be4crr

$z:trvecxux BeJII{rIHn J4 IIepeAa,Ir4 p
cpeAcTBaNtr.r H3MCpeH Hfi .

9

t0

ll

I2

Ilponrexyrov rafl nTl'ecTauHq

4fl, NroruHocTH,

x BcittJrn4H.

:He [raIUHHbt.
Ia:naveune,
aKTOp14CTl,tKH,

r. -fpexQa:Hsle

MaTOpbt,

Toria H

Hbt .

Bpar-ttarcrunfi

,TepncTr4Kt4.

), npHHUHIt

4Or rlilocTb,
) a1314raTent.

oK-3, OK-5,
otrK - 3

Tecrupoeaure

oK-3, OK-5,
otIK - 3

TecrzponaHue

rparuarcrqzi
pexHMe
faTcl t .

oK-3, OK-5,
otrK - 3

Tecrapoeauue

pH BoAa,
-a reJl r.

)B

IIIH14 TIO

oK-3, OK-5,
ofiK - 3

TecrupoeaHze

oK-3, OIt-5,
onK-3

Tecruponauue

b\ qJr4HUrl

a3Mepa oK-3, OK-5,
orrK - 3

Tecrupoeanne

Koa
rcourporupyetroil
KOM tIeTeH LIH]]
(vttn ee qacru)

HauvesoaaHae
oueHoqHofo
cpegcrea**

oK-3, OK-5,
oftK - 3

3KsarueH



YTBEPX{IAIO
3aB. xaoeApo ABTOMATI43ZIJUU
TCXHOJTO

[poa3BO

/loiIeHr

KI4X [poqeccoB rr

(( ))

@e4opoe
2019 r.

Bonpocr,r K 3K3aMeHy

IlO Ancqvn[r4He
tJ e3JreKTp14riecK

AJrn cryAeHToB II rcypca
Ha rrpa Bne H rrfl <<A eroMal[f 3a rI Hn rexH oJr oru qecKr,rx [poqeccoB H

rrpor.r3BoACTB)
n poclr u nfl | | oA t'ot-o B tt tt <<A nro m a'rr{3a uufl T'ex HoJrorr qec*rr x

IIPOUeccoB r.r Il poU3BOACTB>),

IVcenrecr.p (:/o)

1 l(aftre onpereJrerr,e [oHr rvfl <<v3Mepr{.feJrbHrre upn6opbr).2 LIlo rartoe adco.qrorHafl. o'rrocu'reJtbHar 14 npuBereHHa, norperxHoc.ra?
'r, r(r4 cpeAcrB t43Mepenufr .

a?

exaHr43N{ pa6orocloco6eH ToJrbKo HaIrocrorHHoM r.or<e? 9ro rrpeA[pr4HnMaerc, r,nfl Hcronb3o BaHufl ero Bnpz6opax repeMeHuoro .rorca?

5 orrpe4eJll.Te Ha3HaLIeHI4e LI ocHoBHbre oco6euuocrr4 faJrbBaHoMeTpoB.6 B rcaxax qenflx r.rcnonb3yror JroroMerprr?
7 flouerray IIIKaJIa 3neKTpoMarrlt4Trbrx npr.6opon nelzHeris a Lr KaK^u o6pa:ouee Mo)r{ Ho yl,rent n zrr,?
B Hasoeure ltazSolee pacflpoclpauenrrsrr.i 3neKTpor,r3Mepr4TenrHrrrz npz6op,t<oroplt fr KoHcrpylzpyerct IIa ocHoBe sJreKTpoA uHaMVHeaKoro MexaH[3Ma.9 B qeM orJraqr4e 0.ppoarrnurru..noro MexaHLr3Ma or3neKTpOAnIraMh rre cxoro?
1 0 o6r,scr'r,re rrpr.rHrlan 2pfic'au, npu6opoe uHAyKiirioHnofi c[creMbr.I I B qerra 3aKJIIoqaIo'ct [pct4 MyqecTBa ]JreKT'poHHoro cr{err{HKa 3Heprar4 rreper

3Jr eKTpOMexaHu rj ecKu M c q erLil4KOM HHl{yKr_rr{oHuofr cucreurt?
12 Kar Ha3brBaerc-s ycrpofrcr.no, orrpr3Aen-srcqee rer<y'1'fi rapu$? Kar<ze

13 
3araqlr B 3reKTpOCt4 creMax oHo croco6uo ebrnorHsrr?

14 .l]l::'llil:l o'u"nnorpaQrr?
r4crBo a ilphHr_lr4l 4eticrnn{ 3neKTpoHHo_ryr{enoft rpy6xH.



l5 Kaxze cxeMbr npeodpa: orlaHufl cur.Harra
Bbt np st\ II4UeJIbIrOfi c14cTeMbr?

rrpaMeHrroTct B rrpr{6opax

l6llasoszre ABa [pel4MyttlecrBa rrpn6opon c TepMo3rreKrpzqecKr4Mt4
npeo6pa:oBare.iltMl4, Kol'opble 3Hiir{r4'ferbHo pacuup-rrror Bo3MoxHocrr4 ux
TIPI4 MEIICHI,J' I] IIEN'X NC}]CMCIIFIOI'O TOKA [O CPABHCHI4IO C APYTTAVZ
3neKTpoMex aHr4Lr ec Kt4Mt4 np r,r 6opana a.

17 Hro ralioe uryrrr? B xaxux cJryqaflx oH rrpi.rMe u'se'cs?
1B o6r'qcll'Te [pt4Huan gewct',un r43Mep,TeJrbHbix 'rpanc$opMaropoB 

'oKa 
z

Harrpfl>KeHu'd.

19 o6r'scIII4Te Ha3I'tar{eHI4 e H, [oprrAoK pacr{era AononHr4TeJrbr{ofo
co[poTLIB I erfus l] cxeMax BoJrbTMeTpa.

20 Kaxae MeroAI,l H3MellcHZq coilpo'rr4B leuwiz cyulecrnyror? llprzne4rare
cyqecTBer{H bro oT Irr4yLrtr MeToAO ts.

I l{afrre KparKoe orncaHue cytqecrByrounx MeroAoB a3MepeHr{r qacrorbr.
2 Kaxue [apaMerpbl SneKTpa'Iecxofi MollHocr u H3Mepflrorcs B [paKTr.rqecxofr

3neKTpoTexHvr xe?
23 Kar<anarr cnoco6aMr4 l43Meprercrr Mourlrocrs n rpexcpa3Hbrx qenax?
24 O6rncHr4'r-e nptruun refic.reus rtfi Qponolo BarrN{erpa.
25 o6tnuilrre cyx-llrocrb Mero/la cpaB'{errhx c naepofr. Kaxue MeroAbr cpaBHeFr't

c vepofr BaM r43Becrsrr?
26 Ha 'ren'r ocFIoBaH IrpHHuI4rI MocroBor-o MeroAa H3MepeHHr oneKTpr4qecK'X

nelllqzg?
27 trpueeA're cxeMy oAuHapro.o Mocr.a u o6t,xc'lrre ero pa6ory.
28 Hanzrur4Te ypaBHeHue paBrloBecz-a Moc.ra.
29 odrscHr4Te rpnHrlr,rn Aeftcteus KoMrreHcaropa rocroqHHoro roKa.
30 Hasoel4Te ocHoBIIbIe AocroI,IIIcrBa oJreKTporrHbrx aHaJroroBbrx upra6opon.
31 Ha:oeure BeJIttqI'IHbI, Koropbre cnoco6uu r43Mepqrb coBpeMeHHbre

aHarroroBue uprzSoprr.
32 lrpwneAr4Te crpyKTypHyro cxeMy 3neKrpoHH oro BoJrbrMerpa.
33 /{aftre onpeAeJrerrue q'SpoBoro r.r3Mepr4'reJrbHoro npu6opa.
34 Kar<ze ARe oreparlnl'l coBepuralorcr c HerrpepsreHofi neruqauoft [p1a ee

rpeo6pasoBaHr.'4 r AHcKperuyro (uz$ponyro) nerzuaHy?
35 flepeul4cJll{le octloBHble y3JIbr rlusposolo h3MeprreJrbFroro npu6opa.
36 flepe'rvcIIVTe ocrlotlHble /locrol4Hcrna r1z$poBbrx r43MeprzreJrbHbrx npz6opoe.
3 7 l\t x KaKr4x rrere ii npr,rMe I r f, e"rcr aBTo M arr4 3allnr rasna epenzff ?
38 tlro or]rocr'r K aRToMarr43rzpoBaHHr,u/ cpeAcruaM rzsnrepeHHfi?
39 LIro I4Melor B cBoeM coc'faBe aBToFroMnbre MHoro$ynxqzoHaJrbHbre qz$ponrre

npzSopsr?
40 t{ro npe/xcraBrqror co6or,r z3MepHTeJrbrbre czcreurr?
4I LIa KaKr,re KJracc'r AeJr.rrrcr HIIK ro Ha3'aqeunro?
42 Kaxovo Ha3 H aq er rne KoMrrbroreprro-Iz 3 Mepr4TeJrr:HbrX cucrenr?
43 r{ro IlpeAcrallJlfltor co6or,i BapryaJrlHbre npz6oprr, KaKr.re 3JreMeHTbr

BKJrroqalo'fcr B HX CTpyKl.ypy?
4 4 Hr o np c/-IcraBr.slor co6ora n IITeJTJTeKT'yan 6 Hbre a3 M epr,rreJrbHbre czcreurr?



45 tlro rrpcAcraBJrrrolt co6ofr cereBbre
cacrevrr? I-lpoHn,rro crpnpyitre Ha
opfaH14 3aqaH.

pa3MepoB

49 Onucarr
5axax.

zHQoplraqzoHHo-H3MeprrrenbHbre
npnMepe 3HeprocHa6xaroqefi

47

Aa ra." 
:tjj:::." _i 

onwcarb crpyl(ryprrbre cxeMbr t43MepeHrr He3neKrpr4qecKrlx
BeJrr4r{r4H (nprtrue u cpaauennx),
llepevHc,rar.r BeJrnr{r.rFrbr rrpoc.rparHcr.Baarvn,v-r'vJr",rb rJtrJrrlyl,lrbr lrpoc.fparHcr.Ba u Lra3BaHufl npu6opon Anfl r
a3MepeFrz fl, rfatrplrMepr ypoBrreMepbr) flrepoxoBarocrb- nporf ranoMerpbr u r.A.

4B Onzcarr BO3MO}KHbIE NYTI4 I4Nh MCTO/IbI I43MCP EHVfl MAJIbIX fCOMCIPI4qECKHX
Aera:1efr.
Merorbr a3Meper{ufl ypoBrrer)i arpecczBHbrx )KrrAKOCTefi e :axprrrrrx

50 KaxavH Me'oAaMH MolI{Fto I43Mepz'rb ronrqr4Hy JrzcroBoro npoKara Lr3
pa3nr,rqHbrx Marepr{zuroe (nr , c,reKJro, aJrroMzHzeBbre cnnanu)?

51 Kax z3Mepr4rb paccrorHr4e Beprur4Halru rop?
52 onuca'' npuHr-rlr,' Aeir prnoMerpa c [F,e3o3neKTpr4qecKr4M

npeo6pa:oBarelre M.
53 rlplnecrl'l KJlaccrE6rzxauaFo MexaHr4LrecKr4x Rerr.lrJHH 14 cBfl3vt Me)KAy HWMLT.
54 Meroabl a3MepeH.,fl Ar4a*e'poB, To'rKrzx 6e: zsorqur4r4, rIpoBoAoB 14 onllcarb

KpaTKO r4X Cyt]]HocTb.
55 Kax I43Meplz'rb ronultaHy roJll:B3H]re€,cr(oro uoKpbrrrr.a (uzxe6) Ha cra6u'x

MeAFI bIX rIJracTr.{H ax.
56 onzcarb Ilo3MoxHble Me'to/lbl I43MepeHufl ToJrxlr4Hbr r43ontuaouuofr JIeHTbr

rpol(ecce nepeMoTK14.

57 Ilepevuclrr4Tr> [apaMerpbr nRr4.,<eHu\ cBr3b MexAy Hr4Nrkr, eAkrHr4ubr
r43MepeHr4q u Ha3BaUUn'pu5opoB Anfl AX H3MepeFrr4{.

58 Meroll,I I'{3MepeHt{t cKopocreir rpaFrcrroprnrr* ra3eMHbrx cpeAcrB r,r onurcarb
KparKo r{x trpzHr_lznlr 4eficrBufl.

59 Kaxae ocHoBHbIe xapaKTep I4crLrKr4 HMeer npeo6pasoBareJrb He3neKTpr{r{ecKr4x
Be,'IUqUH?

60 oxapaxrepa:yr.iTe MeroAbr H:lMepeuufr uesr eKTpHqecKVX BeJrzrrr4H.
61 Kar xnaccarput(I4pytorct rrpeo6pa:oBa'eJr14 He3neKTpr{qecKlrx eerra.ruH?
62 O6'sc'H'l'e ycrpofic'rno, npl4Hql4rl J\efi,'sus Lr o6racrr npr4MeHeFrr4,

np eo6pa:oearere fi He3n e r(Tp t4qecKhx BeJr r4 Lr uH : peocrarHbrx;
63 flogcrrure I(oHcrpyK'tI4BHoe ycrporzcr"no: MaHoMer.pa c TeH3oMerpr4qecKaM

trpeo6pa:oBareJreM.
64 Kaxrze rror.perrHocrrl Bnocrrc,

He3JIeKTpt4rtecKnX eel aq z H ?

r r43MepeHnq upeo6pa:oBareJrrMr4

65 Paccrca)KI4Te o6 ocuoeHbIX I43MephrerbHbrx rauQopMauaoHHbrx chcreMax.

3rcsaNaerralop, cr. rrlle[oAaBareJrb fryruxoe f.E,



f ocyaa pcTBe H It oe o6pa:o ea'[eJIbH oe yqpexrAe Hrre B brcrrreno o6pa3oBaHH q

( TIP N/IH E C T P O B CKI1.N I- O C Y/IA P C T B E I{HrIIZ YHI/IB E PCI,ITE T
riMerrn'l'.f'. IlJeeqerrKo))

QnlHa.n IIfy nrvr. T'.I-. UIeeqeHKo B r. ptr6unqa
KaSeapa <<AsroMarrnar\nfl TexHoJror'r4r{ecKr{x npoueccoB 14 rrpoz3BoAcrB))

I'ec'r

no AncuurlJraHe
I4qCCKI,IX BCNI4qI4H)

( HahNtct toBaHtje AlcuntulHbr)

Yrcasauun' B;rSepzrre rrpaBhJrbrroe yrBepxAeHlre.
Konuqecme:o sadauuu - 25
Bpettn mecmuponarnut -- 40 varryr

1-naplrarn'
1. rlro raxoe :)JreK'rllt{uecxni.r rox?
A. rpafirr.recKoe a:o6paxeuHe S,qeMeu foB.
B. sro ycrpoficrno /{nq r43MepeHrzr 3/[C.
c. ynopr4orreHHoe ABr4)r(eHr4e 3aprrxeH HbJX qacrr4rl B rrpoBoAHlrKe.
D. 6ecnoprrAor{Hoe rBr4xcHr4e qacruu BeulecrBa.
E. colloKyflFlocrt' l,crpoficrB npeArra3HaqeHHF,rx Ajrrr HcnoJrb3oBaHr4fl gneKTpt4qecKofo

colpoTnBne n14'.

Vclpoiicrno, cocro.quee u3 ARyx npoBoAHr.rKog rrc6ori $opvu, pa3leneHHbrx Ar43JreKTpr.rKoM
3neKTpeTbr

IICTOLIHHK

pe3r4cTopbr

peocrarbl
KOHACHCal'op

3arcou lNoy,rr - ,rleuqa
pa6ora trpoI43BoAI4Mas I4cror{Hl4Ka]\r. paBHa npoH3BeAeHr.to 3[C r4cror{HvKa Ha 3apflA,
nepeHocr4Mufi n qena.
o[peAenqer 3aBr4cr,rMoclb ]r{9x7't} )/[c ncrouH]jKa I1r4ra]rrrq, c BHyTpeHHr,rM conporr4BreH]reM.
nponopulioHeLrlell coll)or14BJterrfiro rpoBoAHrlKa B Korrlype alre6paz.recKofi cyMMbr.
KOJIHqcc'rllo retlito'rbl. IlbrAenflror-(ciics n rrpoBorHr4Ke [pr4 rpoxoxAeHr4g rro HeMy

3r'IeKTpHrIeCKofO TOI(a, paBHO IIpoll lBeAeHLI}O KBaApafa CHJIbt TOKa Ha COnpOTI4BneHIIe
rrpoBOAHJ4Ka 14 BpeMr npoxox(Aerrr4r ror(a qepe3 [poBoAHr4K.
ilptN'{o IIponopquoHaJ]bHa FlanprrxeHrto rra gro\{ yr{acrKe u o6paruo lpolopur4oHa.]rbHa ero
COIIDOTI4BJ]CHHIO.

E.

A

A.
B.

C.

pe3r.rcTop

KOHAeHCarop

peocTaT

tlprz6op



D. noleHrlr4oMerp

E. aMrepMe'rp

5. Onpele,rrzre co[porHI]JIeHHe Hu ru lneKrprzuecroi.i JrlaMrrbr Mou-lHocrbro 100 Br. eclu Jralvrrra
pacclrr4TaHa Ha Ha[p.sr(e sae 220 ts.

A. 570 Ov.
B. 488 On.
C. 523 Ov.
D. 446 Ov.
E. 625 Ou.
6. On:zqecna fl,Bert4rl4Hd, xapaKTepr43),rorrlyrc dtrc.lpory coBep[reHr4r pa6orrr.
A. pa6ora
B. uanpr>xeHrr
C. troruuocrr
D. conporvBlreHzfl
E. Her npaBr.rJrbrrofo orBerir.
7 ' Ca.na rotia B rneli'tprtr:lecxoil \enn 2 A npu HanprlKeHuv Ha efo r(oHuax 5 B. Hafianre

coilpol'14BJrCl.tl,i e ilpoBOAH]4Ka.

B.

L.
D.
E.

8.

B.

C.

D.
E.
o

A,
B.
C.

D.
E.

10.

A.
B.
C.

D.
E.

ll.
1\.

B.

C.
D.
E.

12.

B.

C.

D.

l0 Ou
0,4 OH,r

2,5 0u
4On
0,2 Oxr
3axoH Otra 4,,rr noluori rletr].i:
[: lJlR
U:U*l
U:A/q
I: Ir:12:...:ln
I: E/ (R+r)

{aenexrpuKh. rnlrrenbHoe BpeNt.s coxpaHfforrlr.re nonflpr.r3artfirc nocJre ycrpaHeHr4.s BHeilrHero
3neK-fp[qecKofo lloJrr.
cef HeTo3ireKTpt4Kr{

3neKTpeT6r

IIO'feHU14 turI

rrr)e3o3r're Kl pu uecxr.ri,r :;$$exr
3JreKTpHrrecxu il evr<ocru
Beqectea, noqrr.t He npoBollrulhe l.jreKTprir{ecxuli roli.
A14 3neKTpfir{r.r

3JIeKTpeTbr

c e IrJ eTo 3.[ e KTp ri K r.r

nbe3o3rre KT puuecrcufr :rQdlexr
AI,IOA

Karrae H3 nepeqr4cJIeHHbrx Ht{)r(c qacl.t.trl l4Meror HaatueHbnllii orpzqare:rssufi zapsl?
3neKrpoH

npoToFr

uelrpon
aFI'f H3JIer(Tllolr

uefirpallHr,lil
Yqac-rox ucnH :'r'o. . . ?
qac'fb rlerrll Me)Kll! .4BlMe y3naN,{l,r;

3aMr(tryTar'lacTb ue[r4;
rpaQvuecr<oe a:o6pax(eHze sreMeH'foB'
rIacTb IIeIIII Me)K,,'ty lByMq TOLIKa\4I4;



E' 
:ffi:ilJJ.:i;f.tttt-"ii 

qeuz, npe/lrIa3Ha'reuHr'rft Arrtr ,,cilonR3oBaHVe 3rreKrpr4 qecKoro

l3' B rrprz6ope nJrrr B6rlKa'aHr.rq rro AepeBy Frarp.qx q c 220ts ao I l B. B nacnoprerpancQoprr4aropa yt(a3aHo: <florpe6.n.aeMa, Mo ltll4 _ 0,g>. Onpe lrr* irryro . ilporeKaror[e|o r]epe3 rrepBarrJr)/K) H B -Op 
rpaHcoopvaTopa,A. I, 0,34 A; Iz = 12 A

B. I, = 4,4 A; Iz = 1",4 A
C. /r=5,34A;lz=1A
D. /.=0,25A;lz=4A
E, l',:0,45A; lr=f ,44
l4' llpeo6palyror 3Freprrrro rourLrBa B 3neKrpriqec*yro 3Heprr4ro.A. Aronaubre f neKTpocraHllrzt4.
B. Tpocrarruilu
C. 3neKTpocra HrfHH
D. TaHUt4H
E. Belpo:rer rpocralrJ tarr.
15. Peoclar lrpaM., nflroU]lq peryl L4poBalnr B rlenu.. .A. rlarrprxeHr.l,a
B. cr4Jrbr ror(a
C, HanpxrxeHl{q l,r cLLTIn roKa
D. conporr4BJreHHrr

E. x4ouHocra
l6' vc'pofrcrBo, cocrottqee H3 Kar')rLr(H 14 )r(ere3Hor-o cepAer{HrzKa BHyrpu ee.A. rpauc$opNrarop
B. 6arapea
C, arcrcylrynrrrop
D. peocrar
E, 3rreKTpoMar-FrLir.

17. f{llnolr, --oro
A' 'qna pa3HoilMelIl'IbIX 3JTeKTpt'IqecKux 3ap'Aa,pac,'onoxe'Hbrx Ha se6olrnoM paccroflHr.iLr Apyfor l(pyfa.
B. a6corrroluas rt14 3,TeK rlll4rIecKar{ Ir poH r.{qaeMocrb raKyvMa.C' Be''It't'ttzHut' paBFIaq o'rrloluerttllo 3apsI@o/tFroii r,r:l o6xraAoK KoluleHcaropa K HanprxeHaroN{e)(/ly Hr{\,rr4,

D' BAoJIb ct'rJroBblx ttuuvlulJreKTpr4qec*ofo ror-f,.E,

l g. 143 rByx III)oBollllI{Koe rrc6ol; Sopusr, pa3AeneHHbrx Arr3JreKrpsKoM.

A, Ionr=lB/rA 
HoueHHe:

B. lB:ll{x;/lKrr
C. lK:r:lA*lc
D. lA:lOrr /lB
E. lA:{N/c
19. flpu [apannenr,HoM co€,frr Heluv Kor{AeHcarop. .....:constA. uanpl>xenne
B. :ap.r4
C. elrrocrr
D. conpornBrt:Hae
E. c?t.irbr roxa

. Bparqaro rla.s crr qacr b lJl eK.rpore jr eparo pa.
cTarop

B. po'rop
C. rparrc(ropMarop



D. xovrrvryra.rop
E. Karytrrxa
21, B qenr c HanpsxeHuev 250 B

xe rratrprx(euae. O4ua ilaMrra
coll poTr4BJrerrr4e llerrH.

A. 2625 Oxr.
B. 2045 Ov.
C. 260 On,r.

D. 238 Orv.
E. 450 On,r.

22. Tpauc$opx4arop .roKa oro...
A' rparrc$opNIarop, npeAFla3Haqettssri lnn upeo6pa3oBaHLrr r4Mnynr,cHbrx crrHa,,roB c

InIzreJIE'Hocrr'}Io HMIlynbca Ao /(ectrl{oll MI{KlloceKyHrI c MrrHaMaJrLHbrM r.IcKaxeHr4ena QopnruuMrtynbca.
'rpaHcf o p r rar op. u z Tzrrouu.r r,i c r or 14 cro q Hr4Ka rJ a, pfl)r(eH r.rs.

Bapr{aHr rpaHcQopvat'opa, lrpell]Jalla.lerrHr,rfi l:tl npeo6pa3o3aHr4, gneKTpuqecxofi eHepraz n3IeKTpHqecKIiX CeTsX [I B ycTaHoBKitX, ItpeAHa3rlaqeHrIbIX Anr{ nprzeua u 4CIIOJIb3O BaHLIfl3neKrpr4qecxof oHeprzz.
rpatrc$opruarop, nHTaroulrzfics or r.tcrorrHrrKa roKa.
rpaac{lopnlarop, 

''epB',rlrtat 
o6vo'rra Koroporo )JreKrprdqecK]4 rre cBs3aHa co BTopr4qHbIMrr

o6no'rxalryr.
23. Kaxoii se,rrr.{zHori At}rrse-rcfl va'lrtrus'r nor.ox O,J
A. cxzuurpHofr
B. nexropHofi
C. vexauzqecxun
D. ornertr A, B
E. nepueHnrrKy,uprruli
24' ConoxyIIHocrb BIITI(OB' o6pa:yroqI4x 3-rleKrpr4rrccxyro qe[b, n roropofr cyMMrrpyrcrcr 3!C,HaeeAdnulle B Br4Tr(ax.
A. tratHlrrHag cr4creMa
B. [J]ocKaf MzlrHr{TFraq cncterla
C. o6r.rorxa
D. uzols\ust
E. Her rrpaBr.rJrbHofo orBera
25'3ewnsr lrpoBoAtIuII4e cnoli arnrocdrcprr o6pa:yer cnoeo6pa:r16rfi xon4eHcarop.

Ha6'rrcAegIrflMLr ycraHoBJIeHo, LITO llanpgxelrHocrl, 3J'Iel(TpuqecKofo no,rq 3e1ana s6rl4:u ee
uoBepxHocrl'I ll cpe,qllcM paBHa 100 ll/r'r. Hailarr re 3neKrpr4 qecrcafi 3apfln, 6.r1Tas, qro oH
pallrror\.leplto pacnpenererr uo ecefr :eNaHOft DOsCpxHocru.

A. 4,2.10s I(:r
B. 4,1.10s Itr
C. 4.10s Kn
D. 4,5.10s Itn
E. 4,6'10s K'r
Dt

2-e:rpu:rnr
LIro raxoe llreKTpuqecrcas uenr?
ero ycrpoicrBo ltJrr r43MepeHu.fl ?llc
rpaQuuecxoe a:o6paxtellue 3lreKlpz'tecKofi rler14, rroxa3F,rBaroqee noprAor{ 14 xapaKTep
coeAI4HeHI4e 3JIeMelt.fou.
y rropflAorre HHoe ABrir(eH Lre 3apq)KeFr H brx qacrrru B rIpoBoAHrZI(e.
coBol(y[Hocrr ycrpoficrB, flpeltrra3rraqeFrHbrX A.,rr{ ttpoxoxncHr.r.f, 3neKTpr4rtecKoto ToKa.

B1(rloqLInu IIocJ]eAoBareJIr,Ho ABe JraMnbr, paccqrrraHHbre Ha 3ro
N40rruroc'bro 500 Br', a,lpyrarr MorrlHocrsro25 Br. onpe4eJrrlTe

B,
C.

D.
E,

l.

B.

C.

D.



AT.

A.
B.

C.
D.
E.

5.

A.
B.
C.
D.

E.

6.

A.
B.
C.

D.
E.

7.

ar.

B.

C.

D.
E.
8.

rt.

B.

C.

D.

E.
9.

A.
B.

E' cofloKynFlocrb ycrpofi crB nperHa3r{aqer{r{brx A_irq acrorb 3oBarrvrfl 3neKTpzqecKofo
conpoT14 BJr9Hfir.
3lC acro.-rHr4Ka Bbrpa)Kaercr $op,vy,roft :

I= Q/t
E: Au/q
y7:q*E*d

Q=Ed
[-l:A/q
Bleper're tBJreHr4tr B 3JreKTpar{ecr(fix ueflqx r,ry6oxo r4 Ttuarerlbrro r,r3yqr4n:
Mafircn (Dapaaefi

{rrcenrc Mar<cee,'r.Ir

feopr Olr
Mlrxaru Jlovonocog
U-laprt Ky:rou

flpz6op
aMrepMeTp
peocrar
pe3HcTop

KIK)I-I

noTeHIlt4 otVIeTp

Eltxocrr KoIIAeIlCaropa c:10 uxo, Hanp-sx(eHHe sa o6uaA xaxrJ:220B. onpe4e nurb 3aps.AKOHAerrcaropa,

2.2Kt.
2200 Kt.
0,045 Kn.
450 I{n.
2,2 * 1.0-31{t.
3ro e lpocrerirueM cJryrrae peocrarbr, Br_rrroqaeN,r610 Ans perynapoB aHLrs.HanpflxeHr4r.
noTeHrl14oNl eTpbI
pe3t4 cTop6r
peocTaTbr

KJIK)tI

cqetqur
t{acrr r(err.r Mexr,},irlB}\{{ ToqKaMr.r Ha3brBaercr{:

KoHryp
yqac'roK uetI14
BCTBI>

3J'IeK'I'pUqecKaf, I_leflb
y3en

C o rrpor-ue.lreFr rle lro c J] cAo Barel suo fi uertr :

R=Rn

rlprMo npoilopuproHalbHo Hanpqx(crrHro Ha KOril tax
[pt I\4O npo [opquoHar bHo Hanpq]Ket I r4ro Ha KOr{r (ax

npoBoArr14Ka

npoBoAHrrKa r.r ef o cotrpoTr,IBneHr4Io



C. o6parHo nllotroprlr4oHrrrbrto HarprxeHr4ro Ha Konr (ax npoBoAHr.rKa
D. o6palno nponoprtproFraJlbuo Harrpfl)ieHHro rJa KoHJ(ax rpoBolH r4KaLtero conporlrBJreHr4roE. 3neKTpI4uecKI4M 3apqAoM r.r rronepeLlHoe celreHl,re [poBoAHr4Ka
10' Karylo 3llepfxrc no'pe6ller h3 cerlr 3reKTprzrJcc Kafl Jra\4rra 3a 2 .t, ecJrn ee sonporr4 BneHr,e

440 Ou, a larpr)KenL4e eeru2Z0 B?
A. 340Bnt' ,t

B. 2408r',t
C. 220 Rm. .t

D. 375 Br.v
E. l80Br'v
11. 1 rBr :
A. 1024 Br
B. 1000000000 Br
C. 1000000 Br
D. 1,0-3 Bm
E. 100 llr
12. Vro raxoe troreHr_lr4aJr roqrH?
A. sro pa3 HOc fb toreHlll4 aJIoB ltB'x'for'eK 3rleK-fpr4'{ccKofo roJ,r.fl .

B. :ro a6colrortrar All3JleKTpt4r{ecr(as rrpoHr4uaeNirocrb RaKyyN,ra.
C. Ha:srnaror BeJrr4 Lrrzlly, paBHar orl-lonrcHr.{rc 3apr)\aoArrofr H: o6xla4oK KoHAeHcaropa K

HaII prr)Kellfi IO MelI{Ay rraMl4.
D. Ha3brBaror yclpofrc-rno, cocrosruee n3 ,iluvx frpoBoAHr4 r(on lro6ofi $opvrr, pa3AeneHHrrx

At43neKTp14r(oNr.

E. Ha3bllaror pa6ory, uo nepeN4eulel]H]o

I 3. YcnosHoe o6ogHaqeuue
A. pe3Hcrop
B. rlpeAoxpaHr4reJTb

C. pcocrar
D. rca6elr,. up()llon. LLurHa 3reK.r pr.jqecrofi llenz
E. flpheMln4K )JrcKTp14qecrcofr rHepr nrr
14. Ilarrrua HaKaJrrzRaltr4fl c coflporr.l]JreHueM R:440 Ov

B. Onpeaelrrrrb crzJ'r)/ ToKa B Jra\4re.
4.25A
B. 30A
C 12A
D. 0.25 z\
E. IA
I 5 . Kaxr.r e Ho cr.rreJ'rr4 3ap fl Aa cyruecrnyror?
A, elexrpourr
B. ro,'rorKr.ITeJlbH6Ie uoHbr
C. orpra[arer] r,Frr,re r.{or{bl

D. uei'rpa-usHr,re
E. Bce rtepe'rricreHFr ble

BKJIlorleHa B cerb c Harrprx(eHzev U:l10

ejIHHr4rrHoro 3ap.sAa r43 Tor{Kr,t no,T.rr B 6ecrogeqnocrr,.

16.
f\.

B.

C.

y:.rroa 4,
y:-rron 2,
y:-rron 3,

Be'rseil
BCTBE14

sereefr

4.

4;
5.

L r(oJtbKo B cxeMe y3noB H eereefr?



D. 1,:tron 3, ne.rnefi .i,
E. y3JroB 3, nereefi 2.
17 . IJeilw\una. o6paruar corporuBrer{14ro
A. npoBoAr.t Moct.b
B. yle,rrnoe conpor.r4BJeFure
C. nepao4
D. uanprrxeHHe
E. noreHqu aJr

1 8. Err.rxocrr, Korrnerlcaropa C:l0 rraO; 3apflAKoHAeHcaropa e: 4.1,0-s(a. OnpeaeJrvrbHanp_sxerrue ua o6rura/Il(ax.
A. 0,4 B;
B. 4 uB:
c, 4.t0-s B;
D. 4.1,0-7 B;
E. 0,04 B.
19' Byaernz ilpoxo/larl B t(enu ilocrorFrHb'i rorc, ccJTr.{ BMecro r4cror{HrrKa 3{c -BKJrroqrrrb3ap{xeH rrbt Ii troH4eucaron?
A. Hc 6yacr
B. 6ylel', l{o lreAoJl-o
C. 6y.rer
D. A,B
E. Bce orBer.bl rrl)aBhlrbHO
20' B uenrz r7l4TaHufl Hal'peBarenblloro rrpz6opa, Bx-rrlor{eHHoro rroA HanprxeHr4 e 2208, cula

19nu 5 A. Onpeaernzrb MorlHoclb npa6opa.
A, 25 B,r
B. 4,4 Bl
C. 2.1 xll.r
D. l,l r<llr
E. 44 Bt'
2I. Ilnoruoc-tr, 3nerrplqecKoro roKa otpeAer,rrrerc, no rpopvryle:z\"..:q/t
B....:liS
c. . .:dlls
D. ...:1/R
E. .. .,=1lt
22' onpe'uerHl E' Kolll{qect'Bo renJrot'bl- 

'bIne,TeHHoe 
B HafpeBareJ,Ib}roM npu6ope B TeqeHI4e 0,5 v,ecJII't oH BK'rlloqell B cerb HarpsxeHllev I I0 B z ttaai colporr4Bn enue 24 Oyt.A. 130 000 /lxt

B. 650 000 /lx
C. 907 500 /{N
D. 235 xnrrc
E. 445 -500 /lrrt
23' Maruzrrrar cucreMa, B Koropofi ece crepxHr.{ j.rMeror oAr.rHaKoByro Qopvy, KoHcrpyKul*o npa3Mepbl' a B3aHMHoe pacilono)(euae lro6oro clepxus no orHoureHlrto Ko BceM,pMaMolII4HaKogo AJrrt Bcex crepneft.
A. cntrverpr4rrHafl MatHH fna, cr.tc fcMa
B. Hect{Mi\rerp 14LtLIarr MafrIl4THar ct4 creMa
C. l.nocxarl MatHurrra, cHcreMa
D. upoc'rpaHcl.BeHHa_fl MafHI4THarr cllc.reNra
E. rrpr\{ar MarHrrrHa, c}rcreMa
24' o6ccneqI4 BaeT tpu:zvccxylo 3au.rl'y Inr aKTr{Blroro Ko,.IloHeHTa, a raKxe npercraBnrerco6ol"r pe3epByap AJtfl Macna.



Cr. rrpenoAaBarenb
(noenrcr) (O14O)

<< 16> og 20/Q r.---9-



f ocyga pcrBe IrH oe o6 paro eat'cJr b HOc y q pefl(AeH r.r e B,'rcrfle ro 06pa3oBa H r{fldIPI4/{H Ir C TP O B C KI,I Z T' O CY,[A P b'N EIIH'IZ I/HI'BEPCI' TE T
HMeul,t I'.f. lUceqerrmo))

rprrltnarr rrl J l{M. l.l . LIleBrreHKo n r. prtoHuqa
KaS e4pa <Ae'roua rLBaL\v A TexHoJlo.r4r{ e cKr4x npoqeccoB 14 npokr3BoAcrB))

Qulna.il IIfy um. T.f. [IIesqeHKo

Tennr,r KorrrpoJ rbHbrx pa6or

Il o At4 cur4nJrr4r{e << 3,r er.rpu qecr

i 5 OCL{OBFIbIX IZAEANbHbIX OYHKI{I,IOt IAJIbHbIX 3JIEMEHTOB
3J'l ITKTP hLIEC K t4X UEI] t tt.

2 oc HoB IJbl x ro tloi'lof Iz q EC K l,rx 3 J IEM E HTA 3JI EKT pI,iLI ec rcoz uE[t4.3 XapnrcTEprlc'r4 KA r4cr-oLr nt4KAToriA 14 vrcroqlnrca 3nc.4 EAJIAIJC Molqnocrsz ele rcTpHqECKo it qnnu
5 3 sn:rnrlcA B 3rltr{Tpt4 LJecrcon 

UF,IL4
6 METOA KoHl-vPHbtx'ottoB LJ B KAKr4x clryr{Arx Efo uEnECoobpA3Ho

TIP14MEFI.qTb

7 cyillt,oc-fb I\4rr-fo/lA y3JloBblx'orl,HLU4AJI.B
8 ostutlocrb 14 o]'Jllzt'{l4Fl 34KotroB Ovn vt 2-r-o3AKOHA KtzpxrooA fIpI4
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KpurepuH ouenKH:

- OIIEf{KA ((3AI{.EHO)) BhICTABJIflCTC'] CTYIEHTY,
coorBercrRyer BceM rpe6ouanLlrM, rtpeA.l,rBJrreMbIM

ecru KoHTponbuax pa6ota
K raKoro po,qa pa6orau; a



KoHTponbuofr pa6ore pacKpbtBaerct 3arllureHrrae,leMa, pelreHbr rrocraBJreHrrbre
3TJarru; B xoHrpolruofr pa6ore Ha ocHoBe u3y.uelr4fl lrcror{Hr4KoB Aaerct
caMoc'rotrc-urnrtfi alIaJII43 SarrrvecKoro Marepuana, AeJralorcf, caMocro.f,TerbHbre
BbIBoAbl; c'fyAeI{T /IeMoHcrpl{pyer ceo6oguoe BnaAeHr4e Marepr4aJroM, yBepeHHo
oTBeqaeT Ha ocHoBHyIo qacTb BOIIpOCOB;

- oUeHKa ((He 3aqreHo)) - KoHTponbHafl pa6ora He coorBercrByer BceM
rpe6orauarv, rrpex'bqBn-seMbrM K raKoMy poly pa6orarvr; cryAeHT He Mor(er
rrp14Bec'fll lIoATBepiKIer{heTeoperl4qecKr4N4 tlOnOXeHr4qM, He 3Haer I4croqHZKoB rIO
TeMe pa6oTn nJtH I{e Mo)I(e't' I4x oxapaKl'epr4 3oBarb; r{a 3arukrre cryAeHT He Moxer
apryMeHTl4poBarb BbIBorbI, He orBer{aer Ha Bonpocbr; n pa6ore orcyrcrByror
CAMOC'TO'TEJIbHbIE BbIBOAbI.
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