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I. Uenu u sadurtu vqebuo[t ducttunnuuur

I-le,'rrro flpe[oraBaHLrfl AveI]unJII{Hbr qBJrsercq )/cBoeHr.re cryneHToM 'reopur4 14 npaKTHKH

MeronoB H rrcrroJrb3oBaHr,re cpeAcrB r.r3Mepenun $uzuqecKr4x BeJTr4qrrH nrc6oft rrpuponbr c

HcnoJ'lb3oBaHr4eM r(aK TpaAr4ur4oHHbrx, TaK a coBpeMeHHrrx rznSopMarrproHHbrx rexHoJloruit, a

TaroKe dropnrupoeaHr4e y o6yuarouraxcr ycrofiulleofi NaoruBauIlr.r x cavoo6pa3oBaHr4]o rryreM
opraHu3arrr4u vx caMocroqrelssoft AeqrerbHocrra.O6ecnerr14Tb Aon)KHyro 3neKTporexHHr{ecKy}o
rroAroroBr(y cryIeHToB Ha ypoBHe 3HaHHq MeroAoB 3neKrpr4r{ecKzx r,r3Mepeuui, crpyKrypbr a

THrroB H3MepureJrbHbrx npz6opoe, xoHQr,rrypaquu uuQopMaur4oHHbrx rr3MeprrreJ'rbHbrx cficreM.
Brrpa6orarb yMeHue nu6aparr Heo6xoAuubre 3neKrpor.r3Mepr4Tenruue npu6opbr r,i ycrpoficrna
Anq npoBeAeHlr'fl r{3Mepr4Tenr,Hbrx gKcrrepr4Menron. I4syr{r4Tb MeroAbr H cpeAcrBa r43MepeHut
rrpuMeHr.trenbHo r( xapaKTeprrcrv KaM o6opyAonauur, ycBor{Tb ocHoBHbre rtoHqru.f, t4

o[peAeneHlrq, ilrraHt4poBaHue H opraHn3aua]o H3Mepeuufi. It,raccxQraqnpoBarb h orrpeAensrb
ocHoBHL,re xapaKrepucrr4KH a3MepnTenbHbrx trpeo6pa:osarereft .

2. Mecmo duc4unnuu* s cmpyKmype OOn BO

!.rlcqunnuHa BXoAr4T B Bapr4arnBHyFo qacrb 6asosoro rrr4Kna 6,'lorca B.l $eaepaJlbHoro
KoMrroHeHTa, HanpaBneHr4q noAforoBKrz 15.03.04 <AsroMarv3arrvfl TexHollorr4 qecKHX

rrpoueccoB r4 rrpo143BoAcrB), aApecoBaHa AJrrq rtonforoercH 6aKaraBpoB no npo$un]o noAforoBKr4
<AsroMarr,r3ar\vs rexHoJrofr4qecKr4x npoueccoB H npoI,I3Bo.IIcrB) v o6ecue.{r4eaer

Teoperr4qecKyfo r4 npaKTr4qecKylo noAforoBKy cryAeHToB s o6racru CAIIP.
[lr ra:y.reHvrfl A]4crrvrrJrr4Hbr seo6xoAuubr KoMrrereHr\Lrvr, cSoprvrupoeaHHbre B pe3ynbrare

v3yseHtfl TaKr4x nr4currnJrr4H rax <@uguxa>, <MareMarlrKa), <ZHQoprraarvKa).
flolyueuuue B npoqecce o6yueuufl 3HaHufl H yMeHr4q Mofyr 6rrrr ucnonb3oBaHbl npu

r.r3yqeHr4rn raKr4x ArrcurrnJrr4H xax: <Ocsoebr CA|IP).
flporpauua AlrcuurrJrL{Hbr nocrpoeHa corJracHo rpe6onaulrru rc o6qsarenbHoMy

coAepxaHr4lo ocHoeHofi o6pa:onare,rr,uofi uporpaN{Mbr noAroroBKH BbInycKHHKoB no
HarrpaBneHnlo noAroroBKu <AsroMaru3aqve rexHoJrorr4qecKprx [poqeccoB r,r npor43BoAcrB)
npo$n:rr <AsroMarr4 3a\Lt fl Tex H oJ'rorH qecKHX n poqeccoB H n po 143BoAcr B)).

J. Tpe6oeauun K puynbmamoil ocroeHun ducqunnuuor:

tr4:yuenr.re Ar4currnnHHbr HanpaBneHo Ha QoprrruponaHr4e cneAyloulprx KoMnereuqufr:
flo,arorosxa cryAeHToB K cneAylorur.rM Br4AaM AeqrerbHocru: flporz3Bo,[,crBeHHo-

TexHoJroruuecKofi , Hayr{Ho-uccneAoBareJlrcrofi , MoHTa)KHo-HaraAo.{Hofi .

Koa
KOMIIETEHIIHII

OopnrynnpoBKa KoMnereHurru

oK-s Cnoco6uocrr, K caMooDraHr43aunu z calroo6pa3oBaHr4ro.

oftK-3 Cnoco6nocrb r,rcrto,rrb3oBarb coBpeMeHHsre uu$oplrauuoHHb]e rexHo,.rorr.r14,

TexHHKy, rrpr4KnaAHble npofpaMMHF,re cpencrBa rrpr4 peileHAV 3a\a9
npoQeccuosa,rrHofi AeqrerbHocrr.r.

onK-5 C u oco6Hocrb yrracrBo Barb B pa:pa6orrce rexH u qecKofi ,to rcyveHrauh r4.

cesgaFrHofi c npo0eccr.roHa,'rruoil AetrerbHocr ro.

nK-8 C n oco6rrocrb Bbrn oJrHrrr pa6orsr tro aBToMarv3aL14vl TexH oJrornqecKlIX
[poqeccoB t4 rrpor.{3BoAcrB, t4x o6ecneqeHHro cpe/lcrBaMH aBToMarh3ar-rr4t4 v
yIIpaBneHI4q, foToBHocTb]o HcIIorrlt3oBaTb coBpeMeHHbIe MeToAbI Iz cpe.qcTBa

aBTo M aru 3 arJLlLt, K o HTp oJIt, AI4 atH o cru K t4, pr cftblT aguit u y tr p aBn e H 14 t
IIpoqeccaMH, ]KI,I3HeHHLIM rIHKtrOM IlpOAyKIII,II4 H ee Kar{eCTBOM.



IIK-18 Cnoco6HocTblo aKI(y\{ynl4pOBaTb Hayr{IlO-TeXHI4qecKyIo uuSopuaUuro,

oreqecrBeHHblfi I{ 3apy6e)I(Hblfi OnbIT B O6naCTu aBroMaTu3aIII4I'I

TexHoJrofrirrecKr4x rrpoueccoB I4 rrpo143BO.{CTB, aBTOMaTH3I4pOBaHHOfO

y[paBneH14'I ]KI43HeHHbIM UI4KJIOM IIpOAyKIII4I,I, KOMIIbIOTepHbIX CpICTeM

VNPABJIEHI4' CC KAqCCTBOM.

rrK-23 CnoCO6sOCTLIO BrIIIOJIHITI pa6OTbI nO HaJIaIKe, HaCTpOlixe, pery,'tHpOBKe.

On brTHOi't [poBepl(e, pernaMeHTHoMy, TeXHHqecKOMy, 3KC IIJIyTaUHOHHOMy

o6c:ryxttaaHHIo O6opyAoBaHIls, cpeAcrB t4 c14CreM aBroMaTH3aI\wv, KoHrpont.

Ar4afHocraKu, 14crlblTaH]/lfr 14 yrlpaBneHHq' cpeAc'rB [pofpaMMHOfO

06 ecn e.{e HI,Iq. ceprn 0 14 KauH o H H bt I\4 I4 c rI bITaH vflM IB !envfi .

B pe:y:nrare ocBoeHI{fl AI4cuI4nnHHbl cryAeHT AoJIiKeH:

3HATb:

ocHoBHbre iloH'TI4q. 3aKOHL,I V MOAeJII,i MeXaHI4KI4, gneKTpqLlecTBa 14 MafHeTI',I3Ma;

cfieqpr$r4Ky [onyr{eHr,rq H3Mepr4reJrbHofi uHQopMaqal4 B pa3rHr{HbIX o6lacrsx

ecrecrBo3HaHVe,; o6o6uenHsrfi noAxoA K Knaccl4$v:rca\Hv MeroAoB I,I cpeAcrB Iz:vepeuufi

Susuuecrux BeJrr4rrr.rH; cttoco6br rrocrpoeHHf, Ir ocHoBHbIe xapaKTepI'IcrI'IKI4 It3MepI4TeJ'IbHbIX

flpeo6pa3oBarenefi; MeroAbr v cnoco6bl I43MepeHI4q 3neKTpar{ecKlrx, MaTHHTHbIX u

He3neKTpI4r{ecKI4X BeJII4r{HH.

yMeTb:

rrpoBoAr{Tb alurv3 HayqHo-Texsnqecxoft h nareHTHofi u ,'tureparypbl c Llenbro est6opa

orrT14Ma,qbHoro peueHr,rfl u3MepuTenbHbIX 3a1av:, [ocraBuTb Uenb h cQopMyJ]l4poBarb

TexHr4qecKoe 3ag;arae Ha [poeKTIzpoBaHI4e cpencrB a:vepeHnil; hcfIoJIF'3oBarE'

coBpeMeHHbre cpeAcTBa H3MepeHr,lfl npH n,,IaHHpOBaH14H, OpfaHH3auH14 U npoBeAeHHH

r.r3MephrenbHoro 3KcrrepHMeHTa; ucno;lb3oBarr, cnpaBoqHblfi anilapar Ans eul6opa cpeAcTB

n3MepeHr4fi r{ 3JreMeHrHoft 6assr KaK [pH perxeHal4 KoHKperHbIX lI3MepIITerlbHbIX 3aAaq, TaK I4

[pH [poeKTr4poBaHr4vr HoBbrx cpeAcrB H3MepeHufi; Aenarb IIocraHoBKy 3aAaq pacqeroB'

MareMarr4r{ecxoro v Su:uuecxoro MoAert4poBaHI,Iq rlpu rlpoeKrl4poBaHt4u cpeAcrB

u:lrepeHufi, ) 4eTb rrpriMeHrTb Marr[{HHbIe TexHoJloruu c ucIloJIE3oBaHIreM [aKeToB

rrpl4KJraAHbrx rrpofpaMM; rncrroJrrb3oBaTb coBpeMeHHE'Ie TeXHLIqecKIre cpeAcTBa Anfl

11peAcraBneH14q rexHr4qecrcofi AoKyMeHrarlfiIi rro pe3ynbraraM rlpoeKThpoBaHH.s.

B,'IaneTb:

- Hayr{Ho-TexHr4qecKofi TepMr4Honoruefi, cl4MBonnKofi pr yclIoBHbIMI'l o6ogHaqeuustr'tn B

o6,'Iacrl4 143MeplirenbHofi TexHI4KI4.

- ocHoBHbrMH rroJ,rolr(errtzsMH MerpoJrorl4l,r, MeroAaMH o6pa6orrr,r pe3ynbraroe u:vepeunfi,

- npaBunaMu ert6opa cpeACrB urlvepeunil Anq peueHnt KoHKperHbIX 3aAaq.

- AOCrr4X(eHVflMr4 A npo6neMaMI'l coBpeMeHHoil a3M. rexHuKt',l.

- llepcrleKT:|4BaMll H TeHAeHIII{SMI4 pa3BnTI'Is I'I3M' TeXHUKH.

4. Cmpyxmypa u codep)rcaHue duc4unnunu,



4.1. Pacnpedenenue mpydoenxocmu e s.e./qacax no euda.u aydumopnofr u

coMocmonmentuoit pafiomu cmltdeumor no cevecmp(w:

4.2. Pacnpedenenue e udoe yuednou padomu u ,tx mpydoeuxocmu no pasdenant

Ouct4unnuHbt..

Cevrecrp

I{orHqecrso qacoB

Ooprr.ra

HTOfOBOfO

KOHTpOnq

Tpyaoenn
ocrb,

:.e./qacrr

B ron,t qucJre

AyAuropttstx
Canocr.
pa6orrrBcero JIercuni

17a6.
pa6.

CeurnH.
zauqruir

4 3/1 08 108 36 r8 54
3a.{er c

oueHxoil

l4roro: 3/108 108 36 18 54
3a.{er c
ouesxoi

J\b

pa3-

Ae,Ia

Han N,reHosaHHe pa3AeJroB

KoruqecrBo qacoB

Bcero

Aylr.rropHas
pa6ora

Bsea
yA.

pa6o
TA

(CP)
JI II3 IP

06urue cBeneHLIs o6 olerrpuqecKl4x lI3MepeHl{tx,

TexHHKe r4 MeroAI4Ke. florpeurHocrt4 Il
xaDaKTepHcrHKI4 cpeAcrB usuepeunft .

2

2
3rexrpovexaHl,IqecKue 14 3MeplireJlbHble

MCXAHU3MbI.
2 2

a
J

Srexrpo ur.r o - rpaQ zvecxue npn6oprt. I,l:uepeu u e

rIepeMeHHE'IX ToKoB 14 Hanp{xelouit c noMotublo
npeo6pasosarereft roxa.

2 2

4

MeroAu.recKrre Borlpocbl LI3MepeHzfi. I4:vepeuze
roxa. IzlsNaepeHr4e HanpsxeHut, corporl4sreHufi ,

Cneuualssble a3MepeuNa. Z:rr.tepeHl4e MouHocrh.
I4sN4epeuhe MeroAoM cpaBHeHHq c ntepofi.

16 AT J

5
AHa,rorosbre 3neKrpoH urte npH6opsr. I {rSponsle
h3Mepurenrurte npu6opst.

4 2

6 A eroN4arra gaur{ s r.{3Mep esnil. 2 2

7

3lexrpuuecKlre H3MepeHrlt He3reKTpI4LIecKux

BeJrr4qr4H, O6uue cBeAeHI4.s. Crpyrcrypubte cxeMbI

npz6opos.
4 2

8 feseparopl{F,Ie I,t3MepIrreJIbHF,Ie npeo6pa:oBarer14, 2 2

9
flaparrerpr.r qecKIIe Ii3MepLITenE HbIe

npeo6pa3oBareJlH.
2 2

Wmozo: 36 l8



4.3. Tensmuqecxufr nrAH no eudan vqeduofr denmenuuocmu

nEKqnU

Ne

nln

Honrep
pa3AeJIa

aucutrrlJtuHt,l

O6renr
qacoB Tenta ,qeKuHr.l

Vqe6Ho-
HauqnH.
noco6uq

1

I z

06urue cBeAeHlir o6 o,lercrpnqecKHX
143MepeHrisx r4 SneKTpoH3MepHTerrsofr
al[aparype. OcnoeHrle rtoHqrl4s LI

orrpeAeneHus. BuArr 14 MeroAbI n:ltepeultft.
florpeuruocru usN{epeHr4fi .

Ta6,rHurr

2 2 2
3rexrporrexaHu r{ecK14e v 3M epl4TerbH ble

MCXAHI,I3MbI.
CreHAr,r

a
J J 2

3rercrpoHuo-rpa$u.recxue npa6opu.
I4ruepeHue [epeMeHHrIX roKoB u HanpxNeuufi
c noMourbFo npeo6pa:osare,'refi roxa.

CreHAsr

/1T 4 2

MeroAu qecKr4e Bonpocrr r,t:rr,repeHai .

I4rnaepeune rorca. PacurLIpeHHe [peAenoB
r,r

npu6opos 3JIeKTpoAI4HaMHqecKoft cucreprE t.

CXCMbI

5 4 2
Irl:uepeH ue Hanpe)KeHI4r. Pacurupeu ne

rrpeAenoB u:uepeHufi Ha[pqxeHuq.
Cxertrt

6 4 2

l4:nepeuue coflporlz Bn esui.r. Toroertfi Meron
(nocre4onaremusrfi ). Merol Hanpq)KeHLIs

(noc:regonareruHrtfi ). Ortlrurerp c luuefi uofi
urxalofi.

Ta6:ruurr

7 /1T 2 Cneqzalrsbre H3Mepe uux. Vlsvepeuue Qarlt. CXCMbI

8 4 2 C n eun a-n sH br e r.r 3M epe uu n. VlzvtepeH H e q acrorbl. creHnbt

9 AT 2
Irl:n epe u u e M o urH ocrra. I4:rt epeu u e M o tuH ocrl4

oano$a:Hofi uenn.
CTCHNbI

l0 4 2
I4:uepeHv e MoIrIHocrIl. I4:tr.lepeuue M oulHo crl4

n rpexQa:Hbrx uenqx. I{LrQponsre BarrMerpbl.
cTeHAbr



1l 2

I4ruepeHul MeroAoM cpaBHeHlIt c Mepo14.

P a:no npertr euu rtil MeroA cpaBHeHI4s.I'eopur
MOCTOBF,IX CXeM. KOntneucaropu
(noreuuuorrlerprr) fl ocToeHHOfO TOKa.

CXCMbI

t2 2

AHarorossle 3neKTpoHurte npu6opn'
Borr,rverpbr nocrosHHoro roKa. Bo,rsrverplt
nepeMeHHofo ToKa.

cxeMbl

ta
IJ 2

I-{raQposrre l43Mept4rensuue npu6oplt'
IfnQponoe KoAI'IpoBaHrae - o6utue cBeAeHI4t.

OcHosHrte MeroAbI npeo6Pa:o BaHlae,

HeIIpepbIB HbIX I4 3MepqeMbIX BeJII4III{H B KOAbI.

O c u o e u rr e x apaKTep I4 crlr K 14 14 rI o rp e [I H o crlz

uudpoellx 143MepHTenbHbIX ycrpoficre.

cTeHnbl

l4 2

AeroN{arnsaul4 q H3N'lepeu u il, o6ulne c BeAeH 14t'

Izl:rr.reprare,r bH ble c HcTev rt. Ko ulrlorepHo -
r43Mepr,ITenE,H ble c Hcrev tr. B npryaJlb H ble

n p H 6 o p rr. 14 s rell e xry an b H ble 14 3 M ep 14 re J'l r, H bl e

CI4CTCMbI.

Vq.
noco6ue

l5 7 2
3:rexrpuuecK14 e 14 3MepeHI4q H e3reKrpHrrecKI'IX

BeJrlrr{r4H. O6urrae cBeAeHr.Iq.

V't
uoco6ue

16 7 2
CrpyxrypHble cxeMbI npu6opon Ant I43MepeHH.s

He3neKTpI.{qecKHX Be JII4qI4H'
cTeHnbl

17 8 2

f eneparopHble 143MepI4TeJIbHble

npeo6pa:oeareJlH : repMo3neKrpI4qecKHe.

n b e 3 o 3 JI e KTpH q e c K I4 e, M af H H TO 3JI e KTp H q e c K 14 e'

aarqnKLI BuraHna. Soro:lerrpnqecKHe.

Yq.
noco6ue

t8 9 2

flapavrerpuqecKLle ['t3MepI'IreJIbHble

npeo6pa:oBareJI14 : peocrarHble,

TeH3OqyBcTBLITeJIbH bIe, I'IHAyKTHBHbIe.

enrcocrnue, ofITI4qecKHe,

repMonpeo6pasosarerla.

Yq.
noco6pte

lrlroro: 36

4,4 llpaxmuqecKue (cununapcxue) sannmun nnaHolr ue npedyanompeHw.



4. 5 JladopamopH br e 3oHnmun,

C amocmonmeJ'I b Han p a6 o ma c my d e u mu.

nb
n/n

Hovrep
pa3Ae,ra

Al|CqUIIJILrHbl

O6ren'r
qacoB Tenla,'la6oparopHofo 3aHfl THtl

Y.{e6Ho-
HafJrltAH.

noco6nr

Z

OcHoeHr,re xapaKTep n cru KIi !r3MepI{TeJIb HbIX

npra6opon u npeo6pa:osarerefi. I4:yueuue
KoHcrpyKuuit uzvepureJlbHbIX MexaHLI3MoB.

CreHAr'L
Irl:uepur.

npu6.

2 2 2
OcHosHF,re 3neKTpI4qecKIre H3MepeHvIg, v
o6pa6orxa I4x pe3yJlbraroB.

3,rercrpo
I43M.

npz6opsr

a
J

a
J 2

PacurupeHue rrpeAenoB u3MepeHI4t

3neKrpo143MeparenbHblx upt'r 6opon.
3rexrpo

h3M.

npu6oprr

4 4 2
lrl:yueH ue 3neKrpocrart4 qec Ko ro II oJIt MeroAoM

MOAenHpoBaHI,Is.
CTEHAbI

5 /1T Z
flpuueHeHr.{e 3aKoHa Olta A,rq pacr{eroB B uerqx
[ocToqHHofo roKa.

Izl:urepar.
npa6oprt.

6 AT 2 Izl:ntepeu u e xapaKrepucrl4K I,I croqHn KoB roKa.
14:meprzr.

npu6opsr.

7 7 2 [4:u epeu u e ocH oB H bIX MexaHur{ecKl4x BeJII4r{I4H.
14:nepur.
npra6opsr.

8 8 2
tr4:uepeHne pacxona xnAnocrefr H ra3oB.

KOHUeHrpau1414.

IIa6opar.
npr,r6opsI.

9 9 2
Bu6op cxeMbl rIonKJIFoqeHVfl Anfl AarqI4Ka

reMrreparyprr ( npu6op PT100).
CreHArt.

Tepruronp.

[4roro: 18

PasAer
AucuHIIJIUHbl

J\}
nln

'fenra n eua CPC
Tpyaoeu.
(e uacax)

Pa:aen 1 I BnAsl Lr MeroAbr 3J'IeKTplzqecrcux u:uepeuufr.
6



Pasaer 2
2

Oc H o e H ue x apaKTep 14 c rI4Kt4 u3Mepll rQ,'Ib H bIX n pn 6 o po a

n npeo6pa:oeareltefr.
6

Pasaen 3
-)

flo crerosareJlbHoe coeALIHeHLI e npeo6pa:osarere fi '

6

Pa:ae:r 4 4
flpeo6pa:oBareJII4 He3neKTpI4LrecKI4x BeJII4r{I4H.

6

Paslen 5 5 [aruuxu fcll. 6

Pasaer 6
6 [4suepeuue reMrleparypbt, pacxoAa xl4AKocreil H ra:oe.

6

Pasae,'I 7
7 14:nlepure,lrHar uH$opMaulrq, MeroAbt ee

npeo6pa:o BaH:as v t epe naqv. 6

Pasaer 8
8

Crpyxrypa l4'AC.
6

Pa:aen 9
9

Kouuercc KAMAK.
6

[4roro: 54

5 Kypcoeorc npoenmil nnaHoM ue npedyctwompeHbt.

6. OdpusoeamenbHbte mexHonozuu

B npoqecce ocBoeHur nucqurnlrHbl ( 3.nexrpnvecKl4e t{3MepeHl4t 3neKrphqecKhx h

HeSneKTpHrrecKux BerltquH)) Hcnolb3yrorcq cneAytourr.re o6paroBareJlbHble rexHorofHh:
. J'IeKUI'IU;

. la6oparopHble 3aHqrvfl,3aHflTlds;
o caMocrogre;lbHble pa6oru cryAeHToB, B Koropble BKJTIoqaercg ocBoeHHe

cryAeHraMra Qu:uvecxofi cyutHocru sBreHI4fi, npoucxoAtullzx B Mareplzallax npu

eogAeficreun Ha HHX pasnr4 qHbrx Saxropoe B ycnoBI,Iqx [pol43BoAcrBa 14

3KCrlnyaTalIHIi ;

o KoHcyJrbraur{u npeno4aearelefi.
flpu ureuuu lexuufi r4cnoJrb3yercq MeroA aKrI4BHoro o6yveuur - <flpo6neMHaq neKul4.s).

flepea r,r3yqeHr4eM Molynr o6osuaqaercr npo6leMa, Ha petueHlle xoropofi 6yler HanpaBtleH

Becb rrocJre,uyruutrzfr Mareprian MoAynq. Ha npaxruqecKfix 3aHflTvrflx llcnort'3yercq npuena

hHrepaKrr4BHoro o6yuerrna <Kefic- MeroA). Taxxe Anq flpenoAaBaHI4q Ahcul4nJl14Ht'l

rrpeAycMoTpeHbr Tpanr4rlHoHHbre n ITHHOBaTI14OHHI'le TeXHOJIOfI414 B paMKax ayAHropHblx

zasst uit ri caM o croq're,r r,r o fi pa6oru cryAe HTo B.



Cenecmp

Bud
3AIInmun

01, nP,
JrP)

I,I c nonuzy eu brc u H mepaKm uB H u e

o 6p as o e amenb H ue mexHonoz u u

Konuqecmso

qaco6

I Merolu npo6,renrHoro o6yqeHr4r.
flo ucxoeF,rft ru erol. SleMeHT 1krcKy ccr4vr.

pa:6op KoHKperHbrx cr,rryaqrafi , axrranHoe
hcrronb3oBaHue KoMrrbroTepHblx MeToArrK.

4

|IP tr4ccreAosare,rrcxufi Meron. OnepeNaroutar
caMocroqreJrbHar pa6ora. O6cyNaeHue
npo6,renauo fi cury a\uu. hclolr:oBaHlie
MeroAa <<Kefic-craAn >, fpynnoear
AucKy cct4fl. flpe:eHraqu n.

CP floucx Marepr.raJra c Hcn oJrb3oBaHr4eM

H HrepHer-pecypcoB. O6cyx<4eu rze

TBOpqecKofo 3anaHr.rr.

14roro: l0

7. O4enouutte cpedcmea dan meKyu4ezo KoHmponn ycneraeMocmu, npoMeJrcymoquoil
ammecmaquu no umozoM ocroeHufl ducqunnunu u yvedno-,uemoduqecKoe odecneqeuue
c o*ro c mo n ment u o it p a6o mot c my d e u mo e

7.1 KonrpoJnrpyrouufi recr

I4roroerrfi KoHrpolrr.rpyrcuuii Tecr npoBo nr4res no BceM

pa3AenaM H BtltBJ'IqeT TeopeTr4qecKHe 3HaHHr, [paKTuqecKr4e yMeHHt n aHa[VTt4rlecKHe
cnoco6socru cryAeHroB.

l-napnaHr
l. 9ro raxoe 3JleKTpr4qecxufi rox?
A. rpa$r,rvecKoe z:o6paNeur4e 3JreMeHToB.

B. :ro ycrpoficrBo Ar.s a3MepeHr4q 3AC.
C. ynopraoqeHHoe ABrrxelrHe 3apsxeHHbrx qacrr4u B npoBoAHHKe.
D. 6ecnopsAorrHoe ABr4)KeHue rracrr.ru BeuecrBa
E. coBor{yIHocrr ycrpoilcrB rrpeAHa3Har{eHHbrx Arq uclorb3oBaHVq sreKTpuqecKoro

conpoTr,rBneHI.l[.
2. Ycrpoficreo, cocroqrqee r{3 AByx rrpoBoAHrzKoB n}o6ofi $opvrr, pa3AeneHHbrx Ar43JreKrpr.rKoM

A. srexrpersr
B. Ilcror{H14 K

C. perucropsr
D. peocraru
E. r(oHIeHcarop
3. 3axoH /{Noy,rr - Ilelrqa
A. pa6ora [pou3BoArzMar r.rcrotrHHKaM, paBHa npor43BeAeHr.to 3!C HcrorrHhKa Ha 3apqA.

rrepeHocr4Mrrfr e qenu.

B. onpeleJ'Ifler 3aBr4cr4Mocrb Mexry 3[C rlcrovHr4Ka rrr4raHvr. c BHyTpeHHHM coilporuBneHueM.
C. nponoprII4oHaJIeH conporr.rBneHr4ro rrpoBonHliKa B KoHType wtre6pauqecxofi cyMMbr.



D.

E.

KOJ'II4qecTBo TOIIJIOTbI, BbIAeJIqIoHefrcs B rIpoBoAHI4Ke rrpr4 [poxoxAeHl4a no HeMy
3neKTpl4qecKofo roKa, paBHo trpor43BeAeHr.{}O KBaApara cr,rJ'rbr roKa Ha conporr,rBJ'reHne
npoBoAFrr4Ka rz BpeMr npoxoxleHr4q ToKa r{epe3 rrpoBoAHr4K,
[ptMo rlponopuaoHanF,Ha Hanpq)KeHvro Ha 3ToM yqacrKe a o6parHo nporopuuoHzurbHa ero
COTIPOTI4BJICHI4IO.

flpz6op
pe3r4crop

r(oHAeHcarop
peocrar
IIoreHuHoMeTp
aMrepMeTp
Oupegelure co[porr.rBJ]eHae Hr.{Tr.r 3J'reKTpuvecrcofi JraNrnbr MourHocrr,ro 100 Br. ec;ru JraMna
paccqr.rraHa Ha Ha[pqr(esue 220 B.

A. 570 Ou.
B. 488 Or',r.

C. 523 Ou,
D. 446 Ow.
E. 625 Ov.
6. ou:u.{ecrcaq Berrrqr4Ha, xapaKTepn3yrorqy}o 6ucrpory coBeprxeHzq pa6orbr.
A. pa6ora
B. uanprNeHur
C. uoulnocrt
D. conporvBrreHnfl
E, Her npaBr,rnbHofo orBera.
7. Czra roxa B 3r'reKTpurrecxofi :Jelu 2 A nprz HarrprxeHHr.r Ha ero KoHuax 5 B. Hafianre

corrpoTr4 BneHt{e frpoBOAHHKa.

A.
B.
C.
D.
E.
8.

A.
B.

C.

D.
E.

9.

A.
B.
C.

D.
E.
10.

A.
B.

C.

D.

E.

l0 Ov
0,4 0v
2,5 Ovr

4 Ona

0,2 Or'l
3arcos Oura llrs no.lHofi rlentr:
I: U/R
U:U*I
U:A/q
l- I -t - -ll- l1-ra-,..-,lr!

I: E/ (R+r)

!uo,rercrpuKl4, nnHTert,Hoe BpeMt coxpaHqrouve nonqpu3aqr4ro nocJre ycrpaHeHr.rr BHeruHefo
3IeKTpI4r{eCKOtO rrOJlg.

cefHeTo3J'IeI(TpHKLI

3neKTpeTbI

nOTeHUUar'I

rrbe3o3J.reKrprauecxufi oSSercr
3neKTpHqecrcufr elrxocrl
Beulecrna, rtorrrn He rtpoBoA.surr4e 3JTeKTpnuecxnfi rox.
Arr3ner(TpI,IK14

3neKrpeTbr

ce f H eTo 3 Jr e r(Tp r.r Ktr

rbe3o3JreKrprauecrcuii oSSercr

ArloA

4.

A.
B.

C.
D.
E.

5.



11. Karue a3 nepermcneunED( Huxe qacrru trMeror Har{Meubrntrfi orpuqarerrrrtffi 3zq2sr?
A. enercrporr

B. nporon
C. nefirpon
D. anusreKTpot
E. ueftrparsnrni
12. Ysacror qeutl ero...?
A. sacrb qern MeXAy ,u3yrux Fnar\4n;
B. raurryrar qtrsrb r1efin;
C. rpaSnvecroe uso6paxcerr{e eneMeuroB;
D. sacrb rIetrE Me)r(Ay.Eyrrar mqr€Mrr;
E. grel{egr onerTpErlecxofi qerm, trpeAHa3lraqemrrfr.qrt ucrroJlb3oBan[e gneKTpurrecKoro

conpoTtrBireHfiq.
13. B upu6oPe,uur BEDKrrfttrraf, tro repeBy HarrpDKeHEe uounlnaercf, c220 B lo 1l B. B nacuollre

rpaucQopruaropa yKa3aso: <Ilorpe6nxeMafl Moryocrb - 55 Br, KIIA - 0,8>. Onpe4errtrre crury
ToKa, trporeKalotqero qepes [epBr{Eryro E Bmptrwyrc o6uorru rpancQoprraaropa

A. It=0,344;fa=tZA
B. Jr : *,4 A; ls = L,4 A
C. fi : 5,34 C; fr : 1g
D. fr : 0,25 "A; In : 4.C
E. lr : 0,45 A; {a : 1,4.,4
14- flpeo6pa:yu euepruro mrrJMBa B enerilpnqecKyro oHeprurc.
A. Arourrre anexcrpocr{urqutr.
B. Tennoshle gneKTpocrarrrlnr(

C. MexarnsecKle gneKTpocraHrlril.r

D. fa4loenercrpocrarryilr
E. BerpoenercrpocrarilFr{.
15. Peoqat [puMeHffror rrrff p€ryrapoBarrnfl B qenu...
A. HarrpffKermt
B. cunrr tora
C. nanpucemwl fl. crr,Jrbr roxa
D. cor4rorrnnerur
E. uorqnocm
16. YctpoficrBo, oocroqee lrg KaryrrrKrr rr xeJre3rrono cepAeqnr,rra BrryTptr ee.

A. tpancQopMarop
B. 6arapee
C- arryr.rynrrop
D. peocrar
E. enerrporraarurrr
17. finnonn-sro
A. .@a pa3Hor,IMeHHbx gJrelcpr{qecKl{x saptA4 pacflono)r(enrrbx Ea ne6orumou paccrorrnn Apyr

or Apyra
B. a6cornornar,upgnercrplrrrecKar qpouqaeMocrb BaKyyMa.
C. nermwrua, paBuat orlrortreHuro 3apqAa o,ryofi us o6xnaAox KouAerrcaropa K Harrp$Kenuro

Mex[y EEMtr.
D. arrcrpanaaune AEnonefr nAorn carroBrD( rmmft snerclplrqecroro rroJrf,.
E. yctpoficrBo, cocro.qee ns AByx trpoBo4rr{Kos Jtro6ofi $opurr, pir3AeneuHlx.ryrgnerTprfKoM.
18. Hafi,ryrc HeBeptoe cooruomeurre:
A. lOM:lB/lA
B. 1B=ll[K/lKn
C- lI(u=lA*1c
D. lA:lOu/lB



E. lA =.{xrl c
1 9. tlpu trapaJrrreJrbrroM coe.4rrerun Koxgerrcamp. .....=onst
A. nanpncenae
B. sapra
C. €nrrocn
D. coupoulBJrerlue
E. cnJrbr rora
20. Bparqaroqarcr qacrb eJreKlporeneparopa.
A. crarop
B. porop
C. ryancQopMarop
D. xornvryrarop
E. rarymca
2l'B qe''s c Earrpnrelrneu 250 B srJtrowunl [ocn€AoBareJrb'o me JraMIIbr, paccq'Ta'mre rra 9To

}(e EatrpDKesre. O.Ha JraMrra MorrFocTBrO 500 Br, a Apyras MoryocTbro 25 Br. Onp"A"r*""-
corlpoTrlBJrerrEe qelltr.

A. 2625 Ov..
B. 2045 Ou.
C. 260 OM.
D. 238 OM.
E. 450 Oru.

22. Tpanc$opMarop roKa ero...
A' ryanc0opMarop' qpe.Faguatlersrffi grt [peo6pa3oBaur{tr EMrryJrEcHbD( cr,rmaJroB c

.lIJrIrreJIBHOCThrO EMtryJIECa AO ,4eCsrKoB MtrrqpoceKyEA c MrrHEMnrrbHbIM rrcKa)KeErreM QopuunrffyJlbca
rpanc$oplrarop, rrrrarorqnfi cs or EcrorrErar(a rlilrrprlne:rnr..

Baprraar rpanc([opuaropq rF,rya3naqennrrfi 4ne upeo6pa3oBrurnfl 3neKlpruecroft eneprrur n
3nercrpl{qecKm( cerfi I{ B ycraEoBKQq rrpe.ua3HatreHHbD(.qnr npn€rr,ra II EcrroJrB3oBaHnt
enerrpruecxofi orrepnm.

ryaucQopuarop, mmaroqfrcr or tsroqHurca roKa.
rpancr$opuarop, [epBI[tIHtlrI o6uorra Koropono gneKTpEqecKE He cBfr]aua co Bf,opg.rpDrMtr
o6uorraw

23. Karofi seJmmoft {BJrflericx uarnn'rnrffi uoror @?
A. cran4pnofi
B. aerropnofi
C. ilrexauusecrufi
D. orsflbr A" B
E. reprreu4{Kprrpurni
24. CoaoryuHocrb BIITKoB, o6par;'roryr eJreKlpuqecKyro qerrb, a roropofi cym,frpyrorcx g,{C,

naseA€ugEre B BarKalL
A. uarnnruafi cucreMa
B. nnocra.f, MarEETEaf, cncreMa
C. o6ruonca
D. zsorrntur
E. rrer fipaBr{Jrbuoro orBera
25. 3euru H rlpoBoAryIre cJIoI{ annocQepu o6pasyer cnoeo6paanrfr ron4eucarop.

* Ha6rnogerum'ru ycTtlHoBJIeHo, tITo Harrpprennocrb gneropuqec1oro uonr 3errrrnr r6rmsn ee
troBepxHocrtr B cpemeM paBHa 100 BAr. Hafi.qrare gJrelcrprl.recrcaft sapeg, cqrrrar, rrro oH

eprro pacnpeAeJren rro ecefi geMuoft noaepxuoim.
KJI

4,1-1CI6 Kn
4.105 ICr

B.
C.

D.
E.

A.
B.
C.



D. 4,5-105 Kn
E- 4,6.tos Kn

2-napnarr
l.
A.
B.

C.
D.
E.

2.
A-
B.
C.
D.
E.
3.
A.
B.
C.
D.
E.

4.
A.
B.
C.
D.
E.
5.

IIro raroe gJrercTpnqecxa* qern?
ero ycrpoficrBo Arrr rBMepeHr.r{ 3AC.
rpaQrlecKoe nro6paxerue gnelcTpfitlecroft qerm, trora3lrBaroqee nopslor rr xaparcrep
coennHerrue gneMeEToB.

Y[OPflAOSeHEOo,FEx(erme 3apflKeHHbD( TraCTrtrI B [pOBOFrrKe.
coBoKylruomr ycrpoficrB, qpe,Era3naqenubD( Arrf, rrpoxoxAerrrrff onercrplr.recKoro roKa.
coBoKyrrHocm ycrpoftcrB trpe.UEa3HaqeHrlhD(,qrs llcllorb3oBaEllf, gneKTpr.rqecKoro

co[poTrrBJreElu.
3,{C ncrowurra Brilparaercs Qoprynofi :

I: Q/t
E: Au/q
W1*B*6
.P:Ed
U:A/q
Bnepnne {BJrentrfl B gnercrp[lrecrrx qerrn( rrry6oro tr tqareJrbno rls)rrmn:
Maftxn @apayefr

.I[xeruc Marcrenn
feopr Ol,r
Mrxaur Jlolrosocon

Ilpu6op
aMHepMsrp
peocraT
pe3rrcrop

KJIIOq

IIoTeIryIOMeTp
Elrrocrt KolrAerrcaropa C:l0lffcO, Eanpnxeune ua o6rura4rax IJ=2208. Oupe4ermu s4prA
KOHAeHCaTOpa

A. 2.2Krr.
B. 2200 Krr.
C. 0,045 Krr.
D. 450 Kn.
E. 2,2 * 10-3
6. ?ro s upoctefi'merra cnryllrae peocrarbr, BKlrloqaeMbre AJrr peryiupoBarrE EzltrpnKeHtrf,.
A. norenrgouerpu
B. peszcroprr
C. peocraru
D. rrnos
E. cq0rwn<
7. rlacrr qetrE MeXAy AByMfl TormaMr.r rra3r-rRaercr:
A. Korrryp
B. yracroK rlerrn
C. retsr
D. elercrpzrecnax qeur
E. yoen

8. ConpornrneHue rrocJre,qoBarernuofi qeru:



8. I Ocnoenan n umepamypfl

1. Mrap u:rr,repenuit. Orlorrefi rr flpAoB K 3praM 14 KBaHraM /llep. c aHrn. O,B.3avsruuoil.
M, I-{enrponorurpa$, 2003.- 219c.

2. I4:uepeHae 3reKTpr.rqecKr4x r,r He3neKTpr.rqecKux BeJ'n{qHH. Vqe6, ttoc. Anq By3oB / H.H.
E,BrHxHes. f[.A. KyneprrMr.rnr n ap. M. 3HeproaroMr43Aar. 1990- 352c.

3. Aualorosar n uuQpoBa.s 3neKrpoHnKa. Yq. Arq By3oB / IO.O. OnaA.{Hfi. O.fl. I-ryaxnH.
A.lzl. fypoa. r.r Ap. M. Paarao u cBs3b, 1996-768c.

4. SrexrpuuecKvre u3MepeHr4.s He3reropr4qecKux Berurrr4H /floa pea. fl.B. Hoenqroro.-5-e
r4 sl. 3Heprus. 197 5.-567 c.

5, JIeeruHHa E.C.,HoeuuKrdfi lI.B. 3lercrpuvecxue r.r3MepeHrrfl @u:uuecrux BeJr14qr4H.

14:nepure:rr,Hbre npeo6pa:onare,rra.-II..3HeproaroMH3A ar,1993 .- 457 c.

6, Boasep B.A. ,Ancpepoe A.B. I4svepure,'rrssre na6opsr. B 2-x ronax. M.:ZsAareJrbcrBo
craHAaproB 1966.-3 54c.

7. Jleulesxo I4.f.,BuHoKypoB 8.8., fop6yuon B.14. u .4p. MeroAu r43MepeHnt

rre3neKTpr4qecK[x BeJrrrrr]rH. Y.{e6uoe noco6ue. Toucx: I4zl,.T[1V1,1984.-95c
8. Bnuoxypon B.B. 14:nrepenrze rapaMerpoB MafHr4THbrx norefi v xaparflepncrr.rK

SepponarHurHbrx Marepr4 anos, V.re6noe noco6ne. Toncx:tr4sa . Tnl4, I 990( 1998).- I 20c,
9. O.H.OnrrueBcKar. B.B.BrHolcypoB. MeroAuqecrcue yKa3aHHq tro BL,rnoJqHeHhro

r(ypcoBbrx npoeKToB rro AHcrIHnnHHe ( MeroArr H cpercrBa H3MepeHr.{s

He3neKrpr4qecKr4x BeJrhrrlrH). Tovcrc. I4:4. T|IY 199.-36c.

8. 2 [ ononn umeJt b il afl numep amyp o

1. flo,'ruulyx B.C. I4sN,{epuTenbHr,re npeo6pa:oBarerru. Kraes:Buuta IrIKoJIa,l98l-291c.
2. flpoexrnpoBaHr4e AarquKoB Ans r.r3MepeHr4q MexaHr.{qecKl4x E\eru,ruHl floa peA.

B.fl.Ocaaqero.- M.: MaurasocrpoeHlle, 1979.-497Cc.
3. Tunr P. 3:rexrpnuecKze r.r3MepeHuq He3reKTpr4r{ecKr4x BeJIHT{LIH: flepenoa c Heu..-M.:

Bucruas ruKoJIa, 1 988.-256c.
4. Bynr B.K. Ocuoerr reopur4 r4 pacr{era MarHrrrHbIX qenefi. 14.: 3Heprrzs,,1999-154c.

9. Mamepuo,tbHo - mexHu.tecKoe ofecneqeuue duc4unruHbt (uexmpuuecKue u3MepeHun

H uil e Kntp uqe c,;,ux ee.t u a u n )

JlercunosHlre aynrJTopllH ocHaluelJbr creHAarrtu. Wcnonb3ylorct rcKcroBbte 3aAaHVfl )trt
TeKyulero KoHTponq suaulril cryAeHToB. noryrreHHbre rIpH caMocroqrei'IbHoM t43yqeHwv

,,IeKUr4OHHOfO Kypca.

10. MemoduqecKue penoMeuda4uu no opzoHwaquu u3yqeHufl ducqunauuu:

Pa6oqaq yve6Haa [porpaMMa rro Arzcur4 rrnr4He <3:rercTpt4LlecKhe I,I3MepeHut

3reKTpr4qecKr4x rl He3neKTpr4qecKr4x BeJlrrqlrH) cocraBJleHa B coorBercrBvtr4 c rpe6onaurartta

Oegepa,rlHoro focyaapcrBeHHoro o6pa:osareJIF,Horo craHAapra BO ro npoQulro
noAroroBKu <<AeroMaru3arr4s, TexHoJrofuqecKI,IX lpoueccoB 14 npol{3BoAcrs) 15.03.04

I4:yveHrze lucur4rrnuHbr rrpoxoAr4T n $opue neKuuoHHbIX 3aH.f,tl4fi, BbIIIorHeHHfl

la6oparopHux pa6or. CalrocroqrerrbHas. pa6ora 3aKrloqaercq B BbtfioJ'IHeHuu 3anaHvt,

caMocTorTeJrbHoM H3yqeHr4t4 TeM cTyAeHTOM, a TaK x(e B KOHCIIeKTVIqOBaHVV TeM H HA|IVCAHVL',I

TCCTOB.



I I. TexuonozuqecKafl Kapma duc4unnuuot.

Kypc 2 rpynna_POl6AP62ATil ceuecrp4
flpenolanareJrb - neKrop fnyurxon f.E.
flpe noAaaareJ'ru, BeAy ulr4 e rr paKrlr q ec Krd e 3aHer u fl l-,ry u xo e f . E.

KaQeapa ATIIUII
Becoeoft rcoeSSrauueHr AHcur{rJrr{Hbr B coBoKyrrHofi pefiruurosofi oueuxe, paccLrrdrbrsaer\4ofi no
BCCM NI{CUI4TIJII{HAM.

HailN,reHoeaHHe ahcuH nnuuur / xvpca Vponeus//cryneu s

o6pa:oaaH nR

(6ara,ranpuar,
C TIC UHAJ] hTET,

iraarucrparypa)

Craryc ar.rc ur4 nn 14 H bl

e pa6oven,l yue6Hov
n,raHe (A, E, B, f)

(eutu aeelena
,tro0))nbHo-

peitmuuzoaan
cucnrc.us)

Kor t4.recrao 3aqerHbrx
eauH14u / rpeanroe

3,rerrpuuecxHe H3MepeH 14q 3neKrp14qecKux
H HC3ICKTD14qECKUX BEJI'{tI HH

6axaraspaar B J

C u exu sr e ttnc uil nJ'r r.tr br no v.{ e6 Ho N4 v n,Ta H v.'

$uru ra, r.r H$opn,tarn ra, MareMarhKa

BBOAHb|l4 MOAy,'tb
(axoauoii peiirnHr-roHTponb, fipoBepKa (ocraroqHbrx> rHaHnil no cN4exHbrM ancuunruHav)

Tena, laaaHile u,ru MepoIpuflTr,re BxotHoro
KOHTDOTq

Buaur

reryurefi
ATTCCTAUH H

AyauropHar
HnH BHeayaH-

ropHat

M tiH nva,ru
HOe

KOJI HqCCTBO

6a-n,roe

Marcuura,rsu
oe

KOI r{qecTBO

6a.nroe

Ou:u xa. 3,re rrp u v ecru i rox. llocleaoBareJtbHoe r.r

napzunen bHoe coeaHHeH r.re npoBoaHH KoB.

ycrHsr ft

onpoc
ayaHropHat J o

Olr:nrca. Pa6ora u MoruHocrb rora flpaanla KnpxroQa
anr pa3BerBJreHHbrx uerteil,

TCCT ayaLrropHat 3 6

14roro: o 2

EA3OBbil4 MOAyJrb
(npoeepxa znaaui'r u yveuufi no ancuunruue)

Te*ra, :aaaurre Hru Nreponpnnrr4e reKyuefo
KOHTpOJTS

B r,taur

reryurefi
ATTCCTAUH H

Ayanropuan
Hn14 BHeayah-

ropHat

M uu rzural u

HOe

KOI t.rqecTBo

6a,r,ro e

Mattcnvar sH

oe

KOI hqCCTBO

6arroe
JferulroHuure 3aHnrnfl r(oHTpoJrb aya14ropHan 4 8

Buaur n Meroabr nrvepeHuil. florpeurHocru n:vepeHnii. can,r. pa6. ayaHropHafl 2 5

Oc HoeH sre xapaKTep 14cr14 K 14 r.r3 N4epilTer b H br x npn6opoe
H npeo6paroearereii.

cau. pa6. ayaHropHafl. 2 5

fl ocreaoearenbHoe coeaurreHue npeo6paroeare,refi . cav. pa6. ayahTopHat 2 5

Ipeo6paronarer H He3reKrpil qecKhx Ber ilrr H H.

Peoctatu ure, TeH3ope3ilcropH bre. n be3o3JreKTpHqecKHe.

cau. pa6. ayailropHar. 2 5

14:v epeHue He3re Krp 14qec Khx Ber Hq hu. I4:v epe u ne

OCHOBHbIX N4CXAH HqECKhX BEJ] I.{TI H H.

TECT ay D.rl'topHafl 4 8

14 s n e p nre,r u H ur e lr u rpo p ur a uH o H H br e c H cre N4 br. rcourp.pa6. ayAHropHafl 8 16

3aqer HTOtOBat

aTTecraur.rfl

aynhropqafl 8 t6

14roro: )z 68

AOI| OnH HTEJ'II,H bl 14 MOAYJI b

Ten a, laaa u ue ilru M epo n prrqrue aonoJr H MTe,q bHoro
IroHTPOJts

Bnasr
Te Ky ute i4

aTTecTaur.t H

Ayauropuar
Hnh BHeayaH-

TODHA'

Mr.lrnuar.
KOr't ttqecTBo

6a,r,!o e

Marcuva-r.
KOI ilqCCTBO

6arroe

[ox,raa Oueura
.rlo KJtana

ayarropHafl o 0



Parpa6orrca M eroar4 q ec Ko ro pa3aaro q Ho ro N4 are p Han a,

c6op rauSopn,tauuh flo saaaHuoft reue.
[pe3eH. B

$opve
AOKJIAAA

ayAHropHat 6 t0

2 )n

I4roro MaKcuMyM: 50 r00

Heo6xolHvrsrfi MuHrrMyM Ailq floryrreHuq nroroBoft oqeHKlr ]riltr AouycKa K

r|poMe)r(yrorl Hofi arrecrarluu _50_ 6afl.nos.

!,ono.uuureJrr,rrbre rpe6oBaHnfl Aflq cryAeHToB, orcyrcrByrcuux Ha 3aHqruqx rto
yBa)r(rrreJrbHofi [puqr{He: ycmHoe co6ecedoaauue c npenodanamereM no npo1neMav
nponyu4eHHux npaKmuqecKLtx 3aHtmuil, o1nsamenuHoe BbtnoJ,tHeHue calvrocmozmenbHbtx pa6om.

CocrasHrem crapruufi nperloAaBarell, f .E. fnyruxon

3an. xa$eapofi aBToM arv3artvlr
TexHoJrofr4qecK[x npoqeccoB Ir npol43BoAcrB AotIeHr, B.E. (Deaopos

CorflacoeaHo:

lraper<rop $urruata
flfY rair,r. T.f. IIIeeqeHKo r. Pu6uuqa npo$eccop, 14. A. flasrl4Hos



p-p
1 = a+ I-c t + ..,-+- 1

5 A1 R3 RE ' Rr:'Y:Y+il+ji*...--u
S .q1 E: R3 Rr'
E=ftr;R-=f;:T,"-F".
fil = Rrf + R.l * E:/ - ,'" - 8., /,
Cula rorca B rrpoBoArrr4Ke...
IIpflMO tIpOIIOpuHoHaJrbr{o Hanpqx(eH}rro Ha r(oHuax flpoBonHLrKa
npqMo npollopuuoHaJlbHo Hanp.fl)(eHaro Ha KoHrIaX IIpOBOAHVT]r.a A efo corrporr4BJreHr4ro
o6parHo rrponopuuoHaJrbHo Hanpqr(eHaro Ha KoHUax [poBolHr.rKa
o6parHo rlporroplll4oHaJlbHo Halpq)KeHuro Ha KoHrIax [poBoAHuKavt efo co[porr4BJreHHro
3neKrpr4qecKr.r M 3apqAoM v [o [epeqHoe ceqeHr.re [poBoAHr,rKa
Itaxyro 3Hepfl'Ilo norpe6nser u3 cera 3neKTpt4qecKa.q raM[a 3a2 q, ecJ]u ee conporr.{BreHrze
440 Ona, a Hanp{xeHr4e cerrz 220 B?

A. 3 408ry' q

B. 240 Br.v
C. J20Srr- r
D. 375 Br.v
E. 180 Br'q
ll.l rBr:
A. 1024 Br
B, 1000000000 Br
C. 1000000 Br
D. 1-o-s ,Eru

E. 100 Br
12. 9ro raKoe rroreHrrr{an ro.{xu?
A. oro pa3Hocrb rroreHur4aJroB AByx roqeK oneKTpurrecKoro rorq.
B. :ro a6cofforHaq Alr3neKTpr4r{ecKa.fl rrpoHr4uaeMocrb BaKyyMa.
C. Ha:tlsanr BeJII4r{I4Hy, paBHar orHoilreHnro 3apflna oAHofi r43 o6KJraroK KoHAeHcaropa K

HalpqxeHr4ro Mexny Hr4Mr4.

D. Ha3bIBaIor ycrpoficreo, cocrosuree r43 nByx rrpoBoAH14KoB nro6ofr fropvlr, pa3AeneHHbrx

Arr3JreKTp14 KOM.

E. Ha3bIBaIor pa6ory, rto [epeMeuleHr4ro eAaHr.rqHoro 3apsAa H3 Tor{Kr4 noJ'rr B 6ecrcoHe.{Frocrb.

I 3. YcroeHoe o6o:aaqeHrae
A. pe3r4crop

B. npenoxpaH14reJ'rb

C. peocrar
D. xa6enr, [poBoA, trrr4Ha 3neKTpr4qecxofi qeuu
E. npr4eMHuK 3neKTpr4r{ecxoft eHeprun
14. Ilavlna HaKaJII4BaHus c conporr4BJreHr4eM R-- 440 ONr exrloqeHa B cerb c Hanpqxenuevr U:110

B. Onpeaenr4Tb cvny roKa B JraMrre.

4,25A
B.3OA
C. I2A
D. 0,25 A
E. IA
15. Kaxrae HocptreJru 3aps.ila cyutecrnyrcr?
A. :lexrpourr
B. noloxureJllHbre noH6l
C. orpuuareJlbHble HoHr,r

D. ueftrpaltuue



E. Bce flepeqprcJreHHbre

Cromxo B cxeMe y3noB a eereefi?
y3noB 4,netzefi 4;
y3noB 2, netzefi 4;
y3noB 3, eerneft 5;
y3noB 3, eeraefi 4;
y3noB 3, sereefi 2.

Beruvuua, o6parnar colporr4BneHr4ro
npoBoAr4MocTb

yAenbHoe conpoTr4 BneHr4e

rrepHoA
HanpsxeHr,re

noTeHu14arr
irEurocrs KoHAeHcaropa C:l0 n<D; 3apflA KoHAeHcaropa Q:4'90-5 A.:, OnpeaeJrrr4rb
Hanpqx(eHr4e Ha o6rlaAxax.

A. 0.4 B:
B. 4 rtrB;

C. 4. Lo-s B;
D. 4.10-; B;
E. 0,04 B.
19. Byaer nu npoxoAI4TL B ue[I4 tlocrorHHbrfi rox, ecnv BMecro r4crorrHlrKa 3AC - BKJrroqr4Tr,

3apsxeHHbrfi xou4eHcarop?
A. He 6yler
B. 6yaer, Ho He,qonfo

C. 6yaer
D. A,B
E. Bce orBerbr rrpaBrdnbHo

20. B ueru rrvrraHvre, HafpeBarenbHofo npu6opa, BKrror{eHHoro rroA HanpsxeHr4e 220 B, cura
roxa 5 A. OnpeaeJruTb MourHocrr npz6opa.

A. 25 Br
B. 4,4 Br
C. 2,1 xBr
D. 1.1 rBr
E. 44Br
21. flnoruocrb 3neKrpr4r{ecKofo roKa onpeAeJrsercr uo Sopvyne:
A. ...:qtt
8....:l/S
C....:dl/S
D....:l/R
E....:7lt
22. OtpercJIHTb KoJIUrrecrBo rerrJrorbr, BbrAeneHHoe B HafpeBareJrbHoM npu6ope B reqeHr.re 0,5 v,

ecnu oH BKJIloqeH B cerE, Hanprlr(eHuev I 10 B rz urvreer colpornBJreHr.re 24 Ol,i,.

A. 130 000 AN
B. 650 000 !x
c. 907 500 nN
D. 235 rnx
E. 445 500 nN



23.MaruurHaq cncreMa, B Koropofi ece crepNHH aMercr oAr4HaKoByro Sopnay, KoHcrpyKul{ro Lr

pa3Mepbl, a B3aI'IMHoe pacnonoxeHue,rro6o10 crepxHr rro orHoueHr4ro Ko BceM flpMaM

oAHHaKoBo AJrr Bcex crepHefi.
A. cr,rrr,ruerpr4qHar N4afHr4THas cr4creMa

B. Heculttr,teTpLIr{Hafl MafHIiTHaq cI4cTeMa

C. uocr<at MarHI4THag cl4creMa

D. npocrpaHcrBeHHat MarHlrrHas cl4creMa

E. nprMar MafHurHat czcreMa
24. O6ecneqrlBaer Snsuuecrcylo 3aulnry Arq aKrr,rBHoro KoMrloHeHra, a raKxe npeAcraBJlter

co6ofi pe3epByap Anr MacJla.

A. o6vorxa
B. uarnurHas cvcreMa
C. anrorpaHc$opnarop
D. cucreva oxrax(AeHl4q
E. 6ax
25. TpaHcQopMarop, ttpenHa3HaqeHHtrfr a,'rr npeo6pa3oBaHHt HMnynbcHtIX ct4rHa,qoB c

AJ]T4TeIbHOCTE,IO 14Mny,rlbCa Ao AecgTKoB MaKpoceKyHA c MzHHMaJIF,HbIM HCKaXeH14eH,r QOprr.lu

uMrrynbca.
A. rpauc$opMarop roKa
B, rpaHcQopMarop HarpqxeHne
C. aerorpanc$opnaarop
D. utr,tnylscurtfi rpauc$opnrarop
E. MexaHur{ecxufi rpauc$opMarop.
Orserrt:
I napuaHr l-C;2-E,3-A: 4-A;5-B; 6-C; 7-C;8-E; 9-B; 10-A; I 1-A; l2-A 13-A; l4-B; 15-C; 16-

E; 17-A; l8-A; l9-A; 20-B; 2l-A 22-A;23-B:24-C:25'4.
2napuaurl-/a:2-B;3-C;4-il 5-E, 6-4; 7-B; 8-A; 9-A, 10-C:11-E; 121-E 13-B; l4-il 15-E; l6-
A; 1 7-A;l 8-B; 19-B; 20-A; 21-B 22-C;23-A', 24-F: 25-4.

7.2 [IoArorOBKa KoHC[eKToB no TeMaM Ha caMocToqTe1bHOe u3yqeHl{e

I [arr orpeAeneHue r{3Mepr.]renbHoMy npeo6pa:oBareJlto. Aarqt4Ky. [lpravepsr. /[aruurcu

l-Cfl. O6,racrb npHMeH eHVfl .

2 Kaxue ocHoBHbre rpe6oeaHu.q [peA:bf,BJtqrorcq K I43MepnreJIbHbIM npeo6pa:oeare,'tqNa?

tDyH rcuur npeo6pa:o BaHLrs. VIII s cr arucruKe (pea-rr ruar I4 HoMU H aJIr H ar).

3 flepevucJrHrb v Aarb orrpeAeneHr.re ocHoBHL'IM rlapaMerpaM, xapaKrepl43)Tou,(liM

o[Tr4rrecKoe r,r3nyqeFr14e. [arr xapal<repucrl4Ky I{crorlHI4KaM orrl'IqecKofo v3nyqeHlds'.

O6t,scHurr npprHrlhn Aeficrsuq rrHrefpaJ'rbHLIX IIplreMHI4KoB orTHqecKofo Lr3nyqeHns

(ren,ronrtx, tt]ipo3rteKrpltuecxux).

7.3 [IpuuepHble 3aqerHr'Ie Bofipocbl.

I [afire onpeAeneHue noHqrul (H3Mepl4rerbHble npl6opt tr>.

2 LIro raKoe a6co,'rlorHaq. OrHocnrerbHarl Lr [pt4BeAeHHat norpetuHocrll]
3 flepeuracIll4Te ocHoBHble xapaKrep1crllKlt cpeAcrB usnaepeuufr .

t{ro raxoe qyBcrBhre.;rE,Hocrb nprz6opa?

4 [Io.renry MafHr.tro3JreKTprzqecKufi ntexaHu:ru pa6orocnoco6eH ToJIbKo Ha rlocroflHuou roxe?

9ro npe4npr4Hr4Maercs. LIrfl HcrroJrb3oBaHI4t ero n npu6opax [epeMeHuoro roxa?

5 OnpegeJrrzre Ha3HaqeHr4e rz ocHoBHbre oco6eHsocrl4 rtu'IbBaHoMerpoB.

6 B xaxux Irerqx ucnonb3ylor lorouerpst?



7 flouenry [IKzuIa 3neKrpoMarHLIrHbIX npu6opoa He,ruuefiua H KaKHM o6pasoNa ee Mo)KHo
yveusurHrs?

B Hasoenre sav 6olee pacilpocrpasessrrfr 3neKrporr3Mepure,rrHrrfi npu6op, rcoropurZ
IioHcTpyI4pyeTcr Ha ocHoBe 3neKTpoAr,rHaMHrtecKofo MexaH143Ma.

9 B qem orrt4r{I4e Qeppo4rauaMl4qecKofo MexaHr.r3Ma or 3J'reKTpoAr4HaM14qecxoro?
I 0 O6rqcHr4Te rrpr4Hur4n neficrBr4l npu6opoB r4HnyKur,roHsofi cr4creMbr.
I I B qeM 3aKJllorlalorcs rrpel4MyurecrBa 3JIer(TpoHHoro cr{erqr.rKa 3Hepfr,ru rrepeA

3JIeKTpoMexaHHr{ecKI4M cr{err{I4KoM }IHAyKUI{osgofi cucrevtt?
l2 I(ax Ha3brBaercr ycrpoficrBo, onpeAen_slolqee rexyruzfi raprzS? Kaxue AonorHr4reJrFrHbre

3araqu B 3neKTpocacreMax oso cnoco6Ho srrnorHsrr?
13 [m KaKHX qe.rreft rpHMeHqror ocrrl4J'rJlorpa0u?
l4 O6sqcHzre ycrpoiicrBo h rIpLIHrlr4rr ileilcrsus 3neKrpoHHo-lyueeofi rpy6rcra.
15 Kaxne cxeMbI npeo6pasoBaHVs cr4rHana npr.{MeHs}orcs a npn6opax BbrnpeMnre,rrsoii

cucreltu?
l6 Ha:oeare ABa rrper4Myrqecrna npu6opoB c repMo3neKrprjqecKlrMn pnpeo6pa3oBarerqMn.

KOTOPbIC 3HAI{I,ITCIbHO PACUII4PSIOT BO3MOXTIOCTI,I fiX NPI4MCHCHVq B TICIqX ilCPCMCHHOfO
ToKa tro cpaBHeHr4ro c ApyraMr4 oneKrpoMexaHzr]ecKlrvu npu6opauu.

17 tlro raKoe uryur? B rarcux cnyLrasx oH frprr MeH s,ercs?
l8 O6r,qcFrvre npr4Huan geficrnuq r43MepuTeJrbHbrx rpaHceopMaropoB ToKa r,r HailpqxeHrzr.
l9 O6lscnl4Te Ha3Har{eHrre v noptnoK pacqera AononHureJrr,Horo conporr.{BneHnr B cxeMax

BOnbTMeTpa.

20 Kaxrae Meronbr H3MepeHI4q conporraueuufi cyutecrnyror? Ilpune4ure oyu-lecrBeHHF,re
oTIrulJvs. MeToAoB.

2l flailre KparKoe oracaHI,te cyuecrByrour4x MeroAoB ]r3MepeHzq qacrorbr.
22 Karcue [apaMerpb] 3neKrprz.{ecxoft MourHocrz H3Mepsrorcs B npaxruuecrcofi

3neKTporexsurce? Kaxontt rpe6yevrre roqHocrHEre xapaKrepHcrr4Kr4 H3MepeHHt
rvoruHocru?

23 Karcurrru cnoco6anru h3Mepsercs MontHocrb n rpex$a:ubrx qenqx?
24 Olrscszre npnHrlan Aeilcrsus qhQpoBofo BarrMerpa.
25 O6'sscttare cyulHocrb MeroAa cpaBHeHr.rq c vepoil. Kame MeroAbr cpaBHeHHr c vepofi aav

usgecrHrt?
26 Ha qeM ocHoBaH nplaHLII4r MocroBofo MeroAa rz3MepeHafl 3neKTprrqecrcHx eerr4qHH?
27 llpuvear.rre cxeMy oAuHapHoro Mocra u o6rscsure ero pa6ory.
28 Hanr,rurure ypaBHeHrie paBHoBecr4-rr Mocra.
29 Olsscurire rrpnHuun 4efrcrnaf, KoMrreHcaropa rocrorHHoro roKa.
3 0 Hasoevre ocHoBHbre Aocror4HcrBa 3JreKTpoHHbrx aHa;roroBErx npra6opon.
31 Ha:oeure BerI4ql,rnbr, Koropbre cnoco6Hbr pr3Meprrb coBpeMeHHbre aHanoroBbre npr.r6opsr.
32 flpune4rrre crpyKrypHylo cxeMy 3neKrpoHHofo BoJrbrMerpa.
33 lafue onpeneneHrze uz$ponoro r43MepareJrbHoro npra6opa.
34 KaxrEe nBe onepaul4ll coBepulalorcs c Henpepr,reHoil eerraqunofi nprd ee npeo6pa:oBaHr.rr4 B

AucKperHyro (ura$ poeyro) ne,ruuHny?
35 flepeuucJrr.rre ocHoBHbre y:lu uuQpoBoro H3MepurenbHofo npra6opa.
36 flepevzcJII4Te ocHoBHble AoclorzHcraa unQponbrx h3MepHreJ'rbHErx npra6opoe.
37 fitt KaKr4x qeneil [puMeHqercs aBToMarv3ar]vfl arvepeunfi?
38 t{ro orHocrr K aBToMarr43apoBaHHbrM cpeAcrBalr u:nlepeHrzfi?
39 9ro HMeror B cBoeM cocraBe aBroHoMHbre nrHororfyHKuHoHa,'rbHrre ur.r$ponue npu6oprr?
40 LIro npeAcraBnsror co6ofr a3Mepr4reJnnue cncrevr,r?
4l Ha KaKVe KJraccbr Aensrcr I4BK no Ha:Haqeuaro?
42 Karoso HiBHaqeHne KoMrrbrorepHo-r43MeparenbHbrx cnc-retr?
43 tlro lpeAcraBnq]or co6oft Blzprya!'rbHue nprz6opbr, KaKr4e 3JreMeHTbr BKJtor{aK)Tcr B r4x

crpyxrypy?
44 9ro npeAcraBntror co6ofi r,rHTeJrJ'reKTyan[,Hbre r43MeprrreJrbHbre cr4crevu?



47

48

45 t{ro lpencraBnqror co6ofi cereBbre r.rn$opuauuoHHo_H3Mepr.rrenbHbre cucrevrr?
fI p o u,r,rro crp u p yfi re H a rr p r4 M ep e 3 H epro c H a6 x<aro rqe fi o p f aH r4 3 au 14 r.r,

46 flpr'rnecru u oilvcarb crpyloypHbre cxeMbr r43MepeHr,rq He3JreKrpr4qecKr4x BeruquH (nprn*,re
u cpaaHeHar).

flepeuuclrarr BeJTZ.IuHF,I npocrpaHcrBa 14 Ha3BaHHr nplr6opon nnA HX H3MepeHHs.
HanprrM ep : ypo BHeMepbr, uepoxo Barocrb- nporf ranorr,rerpbr r.r r.r.
onzcarr Bo3MolI(HbIe rIyrI,I I4nI4 MeroAbr r43MepeHr.rq MaJ'rbrx reoMerpnqecKr4x pa3MepoB
aeralefi,

49 Onucarb MeroAI'I I'I3MepeHHt ypoauefi afpeccrzBHbrx x(r,tAKocrefi n :arpslrrrx 6axax.
50 Karcnun MeroAaMI4 MoxHo H3MepHTb ronur4Hy Jrr4croBoro npoKara L4:t pa3nrir{Hbrx

MarepHturon(v egHan so,r sra. cre KJr o. aJrro M h H v eelre cn,raeu ) ?
5l Kar r:wepr.{rb paccrorHr4e Me}r(Ay AByMr BeprrHHaMra rop?
52 Onwcarb rtpl4Httt4n lrcftctzut npoSz:roH,rerpa c nbe3o3reKrpHr{ecKHM npeo6par:oBareJ,reM.
53 flpraeecru rclaccn$plKaunro MexaHHqecKHX BeJ,rr4rrr4H u cBs3v Mexny Hr.jMr.r.
54 Meroasr a3MepeHar AHaMerpoB, roHKr.rx 6e: u:o,uqrzu, rrpoBonoB H orrr4carb Kparxo HX

cyruHocrb.
55 Karc H3MepI.'trb ronrullHy rzuILBaHuqeoKofo froKpbrrr4r (HHKenr,) Ha crzL'rbHbrx I4 MenHF,rx

IIJIACTI4HAX.

56 Onrlcarb Bo3MoxHLIe MeroAbI a3MepeHr4q ronult4Hbr r43on.qquonnofi leurbr B rrpoqecce
nepeMorK14.

57 flepevucJluTl [apaMerpbl ABH)I(eHur, cBg3b MexAy H:nMV, eAr4Hrrubl h3MepeHr4q v Ha3BaHVfl
npr.r6opon Anfl vx H3MepeHr4q.

58 Meroatl H3MepeHHq cKopocreil rpaHcnoprHbrx HzBeMHbrx cpeAcrB r.{ onhcarb KparKo HX
npHHrIZn br ilei,rcrsus.

59 Kaxae ocHoBHble xapaKTepHcrr.{Kr4 r{Meer npeo6pa:oBareJrb He3neKTpHqecKHX ee,qra.rr.{H?
60 Ox apaxrepra:yfr re Meronbr lr :vepeH l.r il He3neKrpnr{ecKr.rx BeJ'rHr{HH.

6l Kar rclaccarfurtrzpyrorcr npeo6pa3oBarerrH HeineKTp14rlecKr4x ae,'rr4qr.rH?

62 O6rscrture ycrpofrcrBo, npr.rHqHn AeficrBzfl u o6,racrr npHMeHeHHr npeo6pa:oaarerefr
He3neKTpr{qecKr.{x BeJil4qHH : peOCTaTHbtX,

63 TeH:oconporueleuufi.
64 VlagyxrlnoHHbrx.
65 Enrcocrurx.
66 flre:o:neKrpfi qecKrz x.
67 <Doro:,rerflpuqecK14 x
68 Tepvoconporue,reuufi .

69 TepruooreKrpr4rrecKr4x.

70 floqcHrare r(oHcrpyKrr{BHoe ycrpoficreo: MaHoMerpa
npeo6pa:oBarereM.

c TeH3OMeTpHqeCKr4M

7 1 3,rercrpaqecKoro 6eH:aHorverpa.
7 2 Vln tyrcur4oHHof o raxoMerpa.
73 3lercrpoHHoro ct{l'HaJ'rr43at'opa M3CY,
7 4 /]aruuxa cr4rlaJtLr3aropa CBK-3
75 Kaxze norpeuHocrll BHocf,Tcr B H3MepeHr4fl npeoopa3oBaTer'rfl Mh HeSneKTpr.rqecKHX

ser14 qzH'/

76 Paccrcaxure o6 ocHoBHbtx I43Mepr.rrenrHux nH$opMarrr4oHHbtx cr4creMax.

8, v qe 6 H o-rre mo d uq.e c xo e u u u (t o p,ua q uo H Ho e o d e c neqe u ue d uc q u nn u H bt.

Merpo:rorufl 14 3neKTplrqecKue r43MepeHr4q. Yqe6Hoe noco6ne. Yq.-LrsI.,'r. floa pea. E.!.
LUa6a,r4nua, f.K, Cvorusa, 2015 -282c.
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tr4:yveHue AHcuznJ'It4HbI [poxoAI4T a Qopve JreKrruoHHbIX zangtnit. BbrnoJ'rHeHr,rt

la6oparoput'Ix pa6or. CauocrosrerbHa.fl pa6ora 3aKrroqaercr B BbrrroJrHeH14H 3aAaHLrs.

caMocrof,TeJlbHoM H3yr{eHHI4 TeM CTyAeHTOM, a TaK ){(e B KOHCITeKTI4pOBaHHII TeM 14 HAilIdCaH]}1'LI

TECTOB.
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I l, TexuonozuvecKan Kflpma duc4unnuuu.

Kypc 2 rpynna _PO I 6AP62ATII ceuecrp 4
flpenolaeareJrL - ner(r'op f.nyLuxon f .E.

flpenolaaareJrrd, Beryrul{ e npar(rr4qecK H e 3aHrrvs f rynr rco e f . E.

Kadeapa ATIIull
Becoeofi xooScfrzuneHr Ar4cuilrrirrr4Hbr B coBoKyrrHoft peftruHroeofi oueHrce, paccqurbreaeN,{ofi no

BCEM NH CU14IIII14HAN4.
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