
Iocv4ApcrBErrrron oEpA3oBATErrbr{oE yqpExruHrm
< If pu d n e c mp o s cKuil e o cy d ap c m I eHH bt il yuue ep c um e m wt. T. f . ILI e e q e H Ko ))

Pu6Huqxuft $utmut

KaQegpa Anrouaul3arlnlr TexHoJrorrqecKrrx [poqeccoB rr npo[3BoAcrB

A,

PAEOLIA'I ilPOTPAMAA
sa 2019-2020 yre6nnfi ro4

Vq e6 H o fi I.IICLII/'IUII4HbI

<<9n e xmp w e c K u e u3M ep eH ufl sr e Kmp uq e c Kux a H e?Jt e Rmp a q e c Kux I er wt uH ))

Hanpannen[e noAroroBKrr:

2.15.03.04 <<AeroMarH3arlrrq rexHoJromvec*nx npoqeccoB 
'n 'rporr3BoAcrB>

Ilpo$um noAforoBKr{

<<Anrorrarlr3arlrrfl TexHoJror[qecKrrx [poqeccoB r.r rporr3BoAcrB)) (15.03.04)

6axalanpuar

(Dopua o6yrenv.r: O.rHat

Prr6Hnqa 2019

2019r



Pa6oqat uporpaMMa AI{'III4IJITIH'I <<?nexmpuqecKue u3MepeHun gneKmpu.rccKu)c u
He?ileKmpu"ecKux eeru'tuH>>l cocraBl4reJrr f.E. fnyruxon: fOY <PO llfy uuegu T.f.
Illenqeuxo >>, 2019, c.-33

P,lnoqng IPoTPAMMA TIrEAHA3HAT{EHA 1.Jrfl TIIETIoAAB AHrrA Ar4cIIunnI4Hbr
oEs3ATEJIbHofi r{Acrl4 CTyAEHTAM oqHofi oopMhr onyqEHrl.s rro HArrpABJrEHr,rro
rloAroroBKlr 15.03.04 - AnrovrATr.I3Arlr,r.f, TExHoJrorrrqEcprrx rpouEccoB tr
IIPOT,T3BOACTB

Pa6o'Iat [porpaMMa cocrttBJleua c yqeroM Oe4epzurruoro focygapcrBegHoro
o6paaonarcJlbHoro craHAapra Bblcrlefo o6paaonauufl, rro HanpaBnerruro no,rlroronrcn 15.03.04-
Anroprarugallus rexHoJIorusecKI,IX npoqeccoB r.r [por,r3BoAcrB, yrBep)KAeH'oro rpprKa3oM
Mzuzcrepcrna r4nvHaynu Poccuftcxoft @eaepaqlrn or 12.03.2015 }lb200.

Cocrae / I;ryurrcon lennaAnft Enrenres[q/ cr. [penoAaBareJrb

. U---e2--2orer.
(no.qnzcr)



1. 4enu u sada,au yvehnoil ducpunnuaot

I{e.m Ar{cqnrrJrr{Hrr: I_(elxnara ocBoeHrr s. rvc\nilnzHrr <OreKTpaqecKue r,r3MepeHr.r,3neKTpI4qecKI{x I4 HegJIeKTpI{qecKI'{x BeJIrIqr4H) rBJrrrorcr o6ecneqeur{e gneKTporexnzqecxoft

TtIrroB eKTplqecKI{X I{3
pMaIIr4OHHbD( r{3

neo6xoAIEu'e eneKrpol'I3Mepl'IrenbHhre npn6op' 
*f*;:;:tffl" 

Arrs rpoBeAe'r.r,I43MepLITenbHhIx gKCnepZMeHTOB.

2. Mecmo duc4urutuHbt s cmpyKmype OOII BO

AzcquunuHa oTHocI4Tc'f, K o6rsatenrnbrM Ar{cquurrrHaM Bapr{arrrBnofr qacrn 6noxaB'1'B'07 <IzcquumlHrr (rrao4ynn)> ofoc Bo uo lrunpu"rr."r. roAroroBKt4 15.03.04AB TO MA TVI3 AIJI4.fl TEXHON O N4qE C KI4X NP O UE C i O E 14 IIP O I43 B OAC TB .

Qopuuponauue 3JreMeHToB
BO no AaHHoMy HanpaBJreHrlro

3uarr:
- ocHoBHbre 3aKOHbr gneKlpoTex[uKLr;

- MeroAbI pacqera nranefiurrx u nemauefiHbx gJleKTpuqecKux r,I MarHr.rrHrx 1.euefi;- QasrEuecrue u MareMarlrqecKrre 3aKoHoMepHocrr.r npoueccoB B3neKrporexHr4trecKr.rx ycrpoft crnax B pa3nr4qHbx pexvMax zx pa60irr;

,r.o.rr r"n::r::t: 
roKa3arerlrl eneKrpr'rqecrofi qenz repeMeHHoro roKa - MorrrHocrb, cos,

Koa
KOMTIETEHIIIIII Oopnry.rrupoBKa KoMrrereurlrru

e KoMnereHqllqvrn (OK

bHbIE KOMIIETEHUUqMU
cnoco6nocrEro yqacrBo
npo6leu, cB.f,3aHHbrx c aBroMarr,rsaq'efi npo'3BoAcrn, nu6ope Ha ocHoBe aHuru3a

le4c'rnafi perueHr,rJ{
I,IOHAJIbHbIE KOMNETEH II IIqM I|

cnoco6Hocmro co6zparb H aHarru:lno
AlIt [poeKT]rpoBaHus rexHororuqecK'X npoqeccoB H3foroBneHrrr npoAyKqrd',cpeAcTB Il clIcTeM aBToMaTlI3aIII'IH' KoHTpoJIt' TexHoJlorvqecKofo ocHarrleHr.rrr,
AI.IAIHOCTIIKII, UCrTEilrA]P^l1,iT, YIIPABNEHI-IJI TTPOqECCAMH, XI,I3HCHHbIM qUKJIOMrlpoAyKrrx, vt ee KaqecrBoM; yqacrBoBarb B pa60rax ro pacqery vnpoeKTapoBaHr.ilo [poqeccoB a3foroBJreHrrr 

-IIpoAyKrInH u yKa3aHHbrx cpeAcrB hctcreM c uc''on*oBaHl4eM COBpeMeHHbIx raHQoprrlaqro"nrr*'r.*nono.rfi;;;;;";
4 lpeAcTB npoeKrHpoBaHr.r,
cnoco6uocruro yqacrBoBarb u pu3

:,:::-t^:"r:::::::l: I lexHororHqecKr4x 
rrpoqeccoB. rexHr4qecKlrx cpeAcrB nCT4CTEM ABTOMATN3AIII{II, KOHTPOJI', AI,IATHOCTHKI,I, ."CNSITAHHII, YIPABNEHI,T,

''poqeccaMa' 
)KI'BHeHH'IM qHKJIOM npoAyKrIHt4 Il ee KaqecrBoM, B npaKTnr{ecKoM

coB, CpeAcTB tr clrcTeM

B pesylrrare ocBoegr{r Ar.rcrlntrnr.rtrrr o6y.raroqzfi cs,{orNeH :

- crpyKrypy 14 MeroAbr pacu€ra rpdxQaurofi elerrpuvecrofi qerr:



- ocHoBHhIe cBoftcrBa gneKTpr4qecKr4x MarruH rrocrorHHoro pl
- ocHoBubre ilouflTvls. MerponorurgecKoro o6ecnevenua;
- ocHoBubre gnexTpoz3Mepr.rreJrlrue npu6oprr;
Vuerr:
- IlplrMerrrTb TeopeTuqecKr.re gHa]fIr4s. Anf, perrreHr.t,

9neKTpoTexHr4Kr4;
[paKTr,rqecKr,rx r{ Har{Hbx 3aAarr

- Bna.{erb Marr[.rHHbMrr MeroAaMr4 pacqera SJleKTpuqecxux qeneft;_ IIPI{MEHX'r N PA6OTE OCHOBHYIO }I AOIIONHVTEJI'HYIO NI,ITEPATYPY;
- nprrMeHxu n pa6ore rrocneAH[e HayqHbre Aocrr4xenrrr;
B.rranerr:

- yMeHI4eM COCTaBJI'Tb ollucaHl{t npoBoAI,rMhIX r,rccJre4onaHUfi, noAforoBlrrb orqer(o6:op) ro peyrrbrarau pa6orrr;
- rIpaBI'IJIbHO BKrIOqarb ocHoBHbIe gneKTpor43MepprrenEHrre npz6ophr pr npoI43BOAr,ITbu3MepeHr4r;

- BbInoJIHxrr pacuoT ToKoB, HanptxeHl{fi r,r uorpe6rserdofi MorrlHocrr4 B rle11rxIIOCTOTHHO|O I4 nepeMeHHOfO ToKa;

- BbIIToJIH'flTb B na6oparopl{il MaKerl,IpoBaHr,re upocrefiuefi ererrpu.recxoi qerrr4 14nporI3BoAI4Tb 3[eKTp]IqecKI'Ie I43MepeHrIt - ToKoB, HanprxeHr,rfi, nrorqnocrr,r4. Cmpyxmypa u codeptcaaue ducqunJtuHbt.
4.1. Pacnpedeaeuue mpydoemrcocmu e s.e.^racax no
cuJnocmonmentuo il padomot cmydeumoe no cerrecmpuw:

4.2.

eudant aydumopnoil u

rIepeMeHHOrO TOKa:

Konr,r.Iecreo qacoB

B rorra qlrcJre

Pacnpedeneuue eudo" y

HantvreuoeaHrre pa3AeJroB

KoJrlr.recrBo qacoB



.t\lb

pa3-

IeJra
HaHueHonaHr{e pa3AeJroB

KoJr[.recrBo qacoB

Bcero

Ay4uropnar
pa6ora

Bnea
yA.

pa6o
TA

(cP)
JI II3 JIP

I

BseAeH[e. O6rqze cBeAeHr.rr o6 rrcMepeHr{rx.
hsuepurelbHbre MexanLr3Mhr Il upu6opbr.
ZcroqHurr.r oHepfrrlr. ZcroqHr.rrz roKa rr 3.{C, ux

B3aLIMHhre tpeo6paaoBaHvIs., cxeMrl 3aMerlleHr{r.
fpa$ qerru. Ocnoeurre ro[oJrorr4qecKr4e rroHrrr.rr.
flocneAoeateJrbHoe, napannenbHoe u cMerrraHHoe
coeAr.rHeHr.rr npLreMHr4KoB. Alre6pauvecKr.re
MeroAbr anuru3aqenefi.

t6 2 8 6

2

MeroArr usuepeunfi
Cpe,uctea gneKTpr4qecKr4x uauepenufi, eArlHr.rrlbr,
3TaJrOHbI U Mepbr SneKTpr,rqecKl,Ix Benr,ItrlrH u
HesneKTptrlrecKr.rx BeJrr.rqr.rH. Klaccu$uraqux
gneKTpor{3Mepr,rreJrbHbx npu6opon, tax MapKvpoBKa
n rpe6onauus, fipe4bflBJreHr{e K Hr{M. florpeuuocru
usuepeHuft r.r npu6opoB; rroprAoK r,rx onpeAerreHus.
r.r ycrpaHeHus. TexHzra 6egouabHocrr{ npu pa6ore
c gJreKTpor.r3MeplrreJrbHbrMr.r npz6oparrau.
O6pasuonrre cpeAcrBa nsrrlepenzfi. flonepra
cpeAcrB zsruepeuuft. Oco6enuocrrd coBpeMeHHbrx
Mep, r{3Mepr,rreJrbH6x upu6opon u cucreM,

I6 2 8 6

3

llrlrepeuue 3JreKTpr{qecKrrx BeJrHqr{H
?Isuepenue gneKTpr{qecKrrx BeJrrrsr{H KaK ocHoBa
z:uepeHufi Apyrr.rx Qnsnvecxzx BeJrlrrurH.
YHunepcalbHocrb vr pacnpocrpaHeHHocrb
gneKTputrecKr4x cpeAcrB rasuepeurfi. OcuonHrre
roHsrr.{r u onpeAeneHr.rs. I4suepeuue
3neKTpr{rrecKprx [apaMeTpoB: ]r3MepeHl{e
corrpoTr,rBJleEuIfl., erraxocttl, r{HAyKTIIBHOCTLI,

ngauunofi uHAyKTr.rBHocrI{, r.I3MepeHr.re MoIIIHocrlr,
9HepfI{I,I r4 rIaCTOTbr gneKTpuqecKoto ToKa.
Knaccra$un ar\v.s, ycrpofi creo, rrpnHrllan 4eft crnux,
cxeMa BKJIIOqeHI'tt, AOCTOI,IHCTBa U He.IIOCTaTKI,T

sneKTpoHHbx r,r3Mepr.rreJrbHbrx upu6opon.

l6 2 8 6



.t\lb

pa3-

AEJIA

Hanrrenonaune pa3AeJroB

KoJrH.IectBo qacoB

Bcero

Ay4nropHaa
Pa6ora

Bnea
yA.

pa6o

TA
(cP)

JI tI3 JIP

4

llsuepenue HeoJrerrrpuqecKux BeJrrrqr.ru
3JreKTprrqecKr.rMrr MeToAaMn
O6rquft [pr4Hrlun r.r3MepeHrry HegneKrpr,rqecKr,rx
BeJrr4qr,IH gneKTpr,rqecKlrMl{ MeroAttMrr. ZsuepeHre
TeMnepaTyphr, AaBneHr4r n cKopocTr,r ABr,rxeHr.r,
nOTOKa BeIIIeCTBa gneKTpr4qe0Kr.rMr.r MeTO,{aMrr.
llaparvrerpuqecKr,re npeo6pasoBareJrr.r
He3neKTpr,rllecKl,rx BeJIIlrrzH B gneKTplrqecKkre.
Cpe4crna a3MepeHlrr HegneKTpr{qecKr4 x BeJrr4qrrH.
BzArr r,I3MepurenbHbx MexaHil3MoB, AocrorrHcrBa,
HeAocrarKr.r vr o6lacrr [prrMeHeHr,rs.
Xapaxrepucrr.rKa rapaMerpon npu6opon
Vcrpoficrna AoKryeHralrnofi perlrcrparlutr
nsuepurenrnoft un$opuaquu. 3leueurrr
I43Mepr,rreJrbHbrx un(fopuaqr4oHHbrx crrcreM.
Kounrrorepuhre znlpopnraqrroHrJbre clrcreMbr

I6 2 8 6

5

llsuepenue rerrJroBbrx [apaMerpoB.
Pegzcrunurre TeM[eparypHhre Aartrr.rKtl
TeprvroconporrrBJleHr.Ir. po3rlcrr.rBHble

TeMneparypHhre AaTquKu Ha ocHoBe
ronynpoBoAHr.rKoB repMr{cropbr. Tepuonaprr,
eQ0exr 3ee6era. flonynponoAgr.rKoBbre Aarrrr,rKr.r
reMlepaTypbr Ha ocHoBe p_n_[epexoAa.
Irlurerpanrnrre [onynpoBoAHnKoBbre AarqIaKIa
reMrreparyphr. I4srrlepeuue reMrreparypbr
rrr{poMerpr.rqecK}rM MeroAoM. I4suepenue pacxoAa
rennosoft gHeprr.M. Zsuepenue reflno[poBoAHocrtr

t6 az 8 6

6



HanuenonaHrre pa3AeJroB

MeroArr rr cpeAcrBa lr3MepeHus, 
^aBilenns,.

Kpelruzenrre Aarqr4Kt4 AaBJreHr.Is Ha ocuoBe
nbe3 ope3r.rcrr4 BHoro s(p (f erra. Euxocrurre AarquKr.r
AaBreHr.r.rr. ,{aruuxu AaBJIeHrrr Ha ocHoBe
rrbe3ooneKTpr4qecKoro eS$exra. pegonaHcnufi
rrpr,rHrlrz[ lBMepeHrrr AaBneHr,rr. Marnr,rrnrre
(nnAyrrunuue) 4arur.rKr.r AaBJreHrdr.
OnroslerrpoHHbre Aarqr.rKr.r AaBJreHr,rr. Cuoco6rr
r.r3MepeHrr{ BaKyyMa. Bar<yyuuue 4arqr.rKt4.



Har.ruenonanrre pa3AeJroB

AyAnropnan

SJTeMeHTOB: gJreKTpr{qecKr.re IIapaMerpbr,

llrlrepenr.re cBeroBbrx [apaMerpoB.
OnrosnexrpoHHbre AarsrrKtr u upeo6paroBareJrr4.
Knaccu$uKarlur upneuuuxon r,r3nfreHr4s.
Ocnonnrre [apaMerpbr $orovyncrBr.rreJrrHbrx

cleKTpanbHas qyBcTB[TeJrbHocTb, 
AuHaMr{qecKlre

xapaKTepr.rcTr.rKr4 QOroupz€naHr{KoB. BHyrpeHnzft
S oros $ S err. llpu€rraHr,rKt4 rr3nfr eHulx, ocHoBaHHbre
Ha BHyrpeHHeM QoroeQSerre.
@oroconporr4BJreHue: upr4Hrlzn pu6or"r,
ycrpoftcrao, cuoco6u uc[onb3oBaHus.. (DoroAuo.q:
rrprrurll{rt 4efictnz.r, pexltMhr pa6orrr, TI4rIbr
0oroAuoAos.
Comreqnrre 6arapev: ycrpoficrno,
BcrroMofareJrbHoe o6opy4onanue.
@ororpansracrop: rrpt4urlurr aeitcr:rlut, pexr,rMbr
pa6oru, o6nacru npr.rMeHeHr.rs. ,{aruuxu
ocBerrleHHocrt4: npr{Hur{n pa6oru, ycrpoftcrno n
o6lacru [pr,rMeHeHr.rr. [aruurz npu6luxenux:
rrprlHrlrfl pa6orrr, ycrpoficrno v o6lacru

Ha ocHoBe npu€rrlurara MarpuqHoro Tr.rla. tI3C
(CgD) upz6op c sapr4oaofi cBr3bro: rpr.rHuLrr
pa6orrr, ycrpoftcrno 14 o6nacru rpraMeHeur{r.
Croco6u craHr.rpoBauur II3C (CCD) MarputrHbx
npz€unuxos. KMO|I (CMOS) MHoroerreMeHrHbre
npu€naHuxz: rpzHur{n pa6orrr, ycrpoficrno vr
orrrrzqrir or lI3C. CpanHenze CIS H CCD
TexHoJrofrzr4 cKaHr.rpoBaHvrfl' cIS cencop : fipr{Hrlr4rr
pa6orrr, ycrpoficrno u o6lacrz [pr.rMeHeHr{s.
Tennonrre [peeMHr.rKr,r r.r3nfreHus, 6onorerpur:
nplrHrlzn pa6oru, ycrpoftcrno, o6lacru
npr.rMeHeHvr. Marpz.rHue AereKTopbr ;.nfl
TerrJroBt43rlonuofi TexHr.rxrr, TunoBarr crpyKTypa
TerrJroBLr3opa. Buerunufi SorooQQerr, upueunuxz
r.r3nrreHr.Ig, ocHoBaHHhIe Ha BHerrrHeM
QorosQSexre. OorosnexrpoHHbre yr!{Hoxr.rrenr.r
(o3y).
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AEJIA

Hanprenonanne pasge.non
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Bcero

Ay4uropuan
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pa6o
TA
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8

PacxoAolrerpr{fl . Yponneuerprrfl .

Pacxo4oueprr nocrosHHoro [eperraAa Aaereuufi
(poralrerprr). Pacxo4oMepbr repeMeuHoro ypoBH,
(ulenenrre
IIepeMeHHOfO

pacxoAoMepbr).

nepeIIaAa
Pacxo4ouepu

,UABJICHI{',
pacxoAoMepbr.TaxouerpraqecKr,re

3lerrpolrarH[rrHbre
pacxoAoMepbr.

(uaruurozHgyxquoHnrre)
Teunonrre pacxoAoMepbr.

YnrrpasnyKoBhre pacxoAoMepbr.
flounanxoshre Mafur{THbre ypoBHeMepbr. Byfi xonrre
ypoBneMepbr vr rrJrorHoMephr. flonnanrosHe
fepKoHoBbre ypoBHeMepbr.. flonnasxonrre
MafHHTOCTpLtKuLroHHbre ypoBHeMepbr.
fuApocrarrqecKrre ypoBHeMepbr. Enaxocrnue
ypoBHeMepbr. Axycruvecrue ypoBHeMepbr.
Ouruqecrue ypoBHeMepbr u ctrrHanr,r3aropbr
ypoBHs. Onrnqecrue JroKarluouHbre (nasepurre)
ypoBHeMeprr. Tenrroebre ypoBHeMepbr

t6 2 8 6

9

lkuepenue flapaMerpoB ABrrxeHrrfl .
lloloxenne, nepeMerrleHrre cKopocrb u yoKopeHlre.
,{aruurn cKopocrr{ u ycKopeHr{s. Onrz.recxue
AorrnepoBcKr{e r{3MeprrTeJrrr cKopocTr4, ycKopeHr4s H
nyrn. MarHrErnnre aKceJrepoMerpbr. Mexannrecrze
aKcenepoMerpbr. Enarocrnrre aKceJrepoMerphr.
flresosrerrp[qecKr.re aKcenepoMerpbr. fupocxonrr.
,{aruzxu yrna rroBopom (snxo4eprr).

t6 2 8 6

Irlmozo: t44 18 72 54

4.3. Temamuvecxurt nJraH no eudnn yvehnoil denmenbHocmu

JIERAUI4

Terra JreKrlrru

f ocy4apcrBeHHtur cr{creMa o6ecne.reHus
eAr.rHcrBa rEsvepenufi. O6qze cneAenug o6
I,I3MepeHr4.sx. I4ruepureJrbHrre MexaHr43Mbr t4

npu6opu. llonsrue o6 u:uepeH uflx u eAuHr{rlax
LI 3I,IqCCKUX BENI,IqI,IH,



rrpr4oopocTpoeHr,rr r.r sneKTpov3Mepr{TeJrbHofr
TexHr,rKu. L{croqHr4rr.r 3Heprr4r4. I4croqnuru roxa
u 3,{C, ux B3ar,rMHbre [peo6pa3oBaurrr, cxeMbr
3aMenleHr4r. fpaQ qenu. OcHosHrre
TOIOIO|UIIECKI,IE IIOH'TH'.

AHIIE

2 2

MeroArr n:uepenufi
CpeAcrea 3neKTpr,rqecK[x usuepeuuft,
eAIIHLIIIbI, 9T&JIOHbI H Mepbl 9JIeKTpI{qecKI,IX
BeJII,Iqr4 H r,r He3neKTpHqecKI4x BeJrlIqI{H. Texsura
6esonacHocru nprr pa6ore c
3neKTpou3MeprzTenbHbrMr.r npu6opauu.
O6parqonrre cpeAcrBa ra:uepeuuft. flonepxa
cpeAcrB r,rruepeuufi. Oco6ennocru
coBpeMeHHLrx Mep, r{3MepuTenbHbrx npz6opon
I,I CI4CTCM.

Y.re6Hoe
noco6ue

J 2

Ilrnrepenue 3JrercTprrqecKux BeJruqlrH
I4suepenue gneKTplrqecKlrx BeJruqr.rH KaK

ocnoBa raruepeuufi ApyrHX Suuruecrrax
BeJIpItrr4H. YuueepcanbHocrb u
pacnpocTpaHeHHocTb sreKTpuqecKr4x cpeAcTB

lrsrrrepeuufi. OcnoeHlre rroHrrr4r u
onpeAeneHr.rs.

Y.re6Hoe
roco6ue

I4suepeune gneKTpuqecKr.rx napaMerpoB:
I{3MepeHI{e corrporrrBnenvfl, dlrKocrll,
tIHAyKTI'tBHocrr{, ngaulruofi I4HAyKT}rBHocrr.r,

rBMepeHr{e MorrlHocTr,r, gHeprurr v qacToTbr

9neKTpr4rrecKofo ToKa.

Yqe6noe
noco6ue

Knaccu(purar\vts, ycrpoftcrno, npr{Hrlr4n
geitcrnux, cxeMa BKJIIoqeHLIt, Aocror{HcrBa rz

HeAOCTaTKLI SneKTpOHHhIX I{3MepI'ITenbHbIX

npu6opos

Yqe6noe
noco6ue

4 2

llrnaepeuue He3JreKTprrqecKr{x BeJrrrqrrH

3JreKTprrqecKrrMr.r MeToAaMrr

O6rqzfi upr{Hrlrfl u3MepeHuq HegneKTpuqecKr4x

BeJrr4qHH SneKTpHqecKr4MH MeTOAaMr4.

Irlsuepenne reMneparypbr, raBIroevfl vr.

cKopocTr{ ABr4xeHr4r rroToKa BerrlecTBa
gneKTpr,rqecKr,rMlr MeToAaMr,r.

Yqe6noe
noco6ue

He3neKTpr.rqecKr.rx

MEXAHI,I3MOB,

u o6racm
napaMeTpoB

Cpe4crna r,r3MepeHr.rq

BEJII.IIILIH.

BvArr r{3MepzTenbHbx

AOCTOLIHCTBa, HeAOCTaTKLI

[prrMeHeHr4r. Xapaxrepucrr,rKa
npz6opon

Yqe6soe
noco6ue,
y're6uo-

IIpor43BoA

CTBCHHAJI

ra6oparo
pus.

10



4

Vcrpoftcrna AoKyMenralrnofi perprcrparlulr
r3Mepr{TeJrbHofi uHoopMaqr4r,r. 3leueHrrr
I{3MeplrrenbHbx znSopnraur4oHHbx cracreM.

KoruurrcrepHbre uHQopMarIr4oHHbIe cl{creMbl

Yqe6noe
noco6ue,
y're6uo-

IIpor.r3BoI
CTBEHHA'

na6oparo
DUs.

5

2

I4svrepeuue rerrJroBbrx [apaMerpoB.
PegucrueHsre reMneparypHbre Aarqr.rKl,r
TepMoco[porr.rBreHr.rs. Pe3LrcrHBHbre

TeM[epaTypHbre AaTqI,IKH Ha ocHoBe
lonylpoBoAHrrKoB - TepMrrcTopbr

Y.{e6uoe
noco6ue,
yue6no-

npor.r3BoA

CTBEHHA{

ra6oparo
Dklg.

Tepnouapu, eSQexr 3ee6exa.
llonyuponoAHr{KoBbre Aarqr4Kpr reMrreparypbr Ha

ocHoBe p-n-uepexoAa. ZurerpzurrHrre
loJrynpoBoAHr,rKoBbre AaTquKu TeM[epaTypbr.

Yqe6soe
uoco6ue,
yue6Ho-

lpor.r3BoA

CTBEHHAJI

ra6oparo
DUfl.

6 2

Merogsr u cpeAcrBa u3MepeHr{s AaBfleHuq.
BraAu il3MepreMbrx Aaerenr.rfi: a6coruotroe,
rag6rrro.rHoe r4 auQ$epeuquarrbHoe.
flpeo6pasoBareJrr,r AaBrenufl (cranrrfonrr,
ueu6paHu r.r roHKr.re nracrznu).

Yqe6noe
noco6rae,
yue6no-

rlpoIr3Bo.q

CTBEHHA.f,

ra6oparo
pufl'

Tensopesucrr,rBHbre ceHcopbr vt Aarqr4Kra

.4aBreHus.
Kpeunuensre Aarqr,rKr,r AaBneHLrr Ha ocHoBe

nbe3ope3rlcrr4BHofo etf$exra. Eurocrnue
.4aTqI,IKLI I.AB IreHVfl .

Yqe6uoe
noco6rae,
y're6no-

rrporr3BoA

CTBEHHA'I

na6oparo
DVg,

2

llruepeHue cBeroBbrx flapaMerpoB.
Irlsuepenze cBeroBbD( BeJrlrqlrH. OcuoeHrre
nowrfprs, u olpeAeneHwr.
OnrosrerrpoHHbre AarqI4KLI u
npeo6pasoBareJrlr. KraccHlpuxaqur
npraeunrroB lr3nfreHzs. OcnoeHHe rrapaMerpbr

(f orouyncrBr.rreJrbHbrx 3JreMeHToB:

9neKTplrrrecKr{e napaMeTpbr, cneKTpaJrbHtu
rryBcrBI{TeJIbHOCTb, AI4HaMI4qeCKI,Ie

xapaKTepv crr{Kr{ $ oronpuerr,rHr4KoB.

V.re6Hoe
uoco6ze,
yve6no-

rrpor{3BoA

CTBEHHAq

na6oparo
pufl

11



Bnyrpennnfi Soros$$exr. llpudrr,nruxz
I{3IIyqeH}''s! ocHoBaHHbIe Ha BHyTpeHHeM

$oroefrSerre. Ooroconporr.rBneHr{e: npr{Hrlr.rn
pa6oru, ycrpoftcrno, cloco6u r4crroJrb3oBanvfl..

OoroAuoA: rrpr,rHrlr{[ gefr,ctr:mx, pexr.rMbr
pa6orbr, Tr{[br 6oroA]ro.qos.

8
2

Pacxoqouerprrs. Vponneuerpus.
PacxoAouerpux. OuroBHbre noHr rtrfl. 14

onpeAeneHzs. PacxoAoMepbr rrocrorHHoro
reperaAa 4an.reHuir (porauerpu).
Pacxo4oruephr [epeMeHHoro ypoBHs (ulelentre
pacxo4oueprr).

Vqe6noe
noco6ue,
yue6no-

IIpor.r3Bo,{

CTBEHHA,tr

ra6oparo
pvrfl

Yponueirlerpux. ocHosuHe rroHrTr.rs u
orrpeAeJreHr.rr.

flonnaerosHe MarHr.rrHbre ypoBHeMepbr.
Eyfironrre ypoBHeMepbr vr rrJrorHoMepbr.
flonrtanxoerre repKoHoBbre ypoBHeMepbr.
OnruqecrrEe ypoBHeMepbr kr cr4rHaJrr.r3aropbr
ypoBHr. Onru.recrze JroKarIHoHHbre (natepnrre)
ypoBHeMeprr, TeunosHe ypoBHeMepbr

Yqe6Hoe
noco6rae,
yue6no-

rrpor,r3BoI

CTBEHHA'I

na6oparo
pufl

9 2

lkrrepenue rapaMerpoB AB[)KeHuq.
OcnosHrre rronqrr.rq u o[peAeJreHus.
floroxenue, nepeMerrleHr{e cKopocrb 14

ycKopeHr4e. .{aruuru cKopocrtr 14 ycKopeHr{r.
Onruqecxpre AorrnepoBcKpre r,r3Mepr,rrenlr

cKopocTlr, ycKopeHr,rs I,I [yru.

Vqe6noe
noco6rae,
yve6no-

npopr3BoA

CTBEHHA'I

na6oparo
Dr4s'

Maruruurue aKcenepoMerpbr. Mexanz.recxue
aKcenepoMeTpbr.

Yqe6uoe
uoco6ue,
yue6no-

npoLr3BoA

CTBEHHA'

ra6oparo
Pl/ifl

l4toro: 18

4.4 JladopamopHbrc padomat yvedrutuvt nnaHoM ne npedyctwompeHbL

4.5 llpaxmuqecKue 3aHnmun

J\b

IJ,ln

Houep
pa3AeJra

AIICqUIIJIIIHbI

O6ren
qacoB Terrra [paKTuqecKoro 3aHqTuq

Y.re6uo-
HafmAH.
noco6us

I2



I 1,2 t6

Mero4rr nrnrepenuft
Cpegcrna gneKTplrqecKr.rx r.r3MepeHr,rft,
eAr,rHr,rllbr, 9TaJIOHbI H Mepbr gJIeKTpHqecKr4x

BeII,IIII{H H HegneKTpl{qecK}rx BeJrr4qLrH.

KnaccuQr.rraqur gneKTpolr3Mepr{TenbHhrx

npu6opor, ux Maprr,rpoBKa r.r rpe6oaanux,
rrpeAbrBneur.re K Hr4M. Ilorpeunrocrr
usruepeuufi kr npz6opon, [oprAoK Lrx
o[peAeneHus. Lr y cTp aHeHLre.

I,Isuepur,

npu6.

O6pa6orra pe3ynbraroB rrprMbrx
MHoroKparHbx paBHoroqHbrx usuepeuuft .

Ka.recrseHHbre rroKa3arenv
gneKTpor,r3Mepr.rrenbubx npv 6opoe, ux
uacczQzx arlns., MapKr4poBKa v ycnoBHo-
rpa0r{ecxze o6ognaqenug.

Snexrpo
I,I3M.

upn6opu

2 )?
-t- t6

Irlslrepeuue eneKTpt4 trecKzx BeJrr.rqun. Ilpz6opu
HerrocpeAcrnennoE oqeHKrd. Knaccn$uxaqua
gneKTpor.r3MeprrrenbHofi aunaparypu uo
(p yu rqr.r oH anbHo My rrpr,r3 H aKy, H a3 H aqeHr4ro,
cuoco6y upeo6paaoBaHr,rr l.rsuepreuofi
Berr{rrr{Hbr B pe3ynbTaT, no MeTOAy r{3MepeH[s.
Yclonug o6osHa.reH us. Ha IIrKaJre.

3rexrpo
I{3M.

upu6opu

SnexrpoHubre rBMepr.rreJrbHrre npz6opu.
Klaccu$ux ar!Lrs., ycrpofi crno, npzHqun
paeirctnux, cx eM a BKrroqeH I{s, Ao cro IzH crB a I{
HeAOCTaTKIT SJreKTpoHHbx lr3Mepr.rTeJrbHbx
npu6opon.

Y.re6Hrre
noco6zs

J 8

hsueperuEe gneKTp[qecKr,rx napaMerpoB.
KnaccuSurarllrs gneKTpr.rqecKr4x

corrporr,rBJrenuft no BeJrprqr.rHe r,r Mero.rlr4Ke
usuepeHuft . I,lsruepeuze r4HIyKTr{B Hocrvr vl
ngauuHoft rrHAyKTr4BHocrr.r KocBeHHbrM
MeroAoM. Cnoco6 cofJracoBaHHoro lr
BcrpeqHoro BKrloqeHr,rg o6uoror.

Z:uepzr.
upu6opsr.

Zruepeune HeoJreKTpnqecKr.rx BeJrr.rqr.rn
gJIeKTpHqecKrrMr.r MeroAaMH. Brr6op cxeMbr Lr

cpeAcrB H3MepeHr{r. MeroArr r.r3MepeHr,r,
HeSneKTpr{qecKr.rx BeJrr,rqr.rH. Klacczouraqua
usuepurelruoft alnaparypbr [o
$yHrqr,ronaJrbHoMy rrpr,r3HaKy, Ha3HarreHr{ro,
cnoco6y npeo6patoBannfl, n:lrepxeuofi
BeJrr,rtrr4Hbr B pe3yJrbTaT, no MeTOAy r8MepeHr.rs.
Vcrosus o6osnaqeH us. Ha rrrKaJre.

Zsrrlepur.
npz6opu.

I-{r.rQponue r{3Mepr4reJrbHbre npu6opu u
aHiuroroBo-qu$ponrre npeo6paroBareJrr4.
OcHonsue otrpeAeneHufl u trpulrJautr 4eficrnu_a
xapaKTepr,rcTlrKH, AOCTOT.THCTBa, HeAOCTaTKr4.
o6nacm npr.rMeHeHur qz(pponsx
r,r3Mepr4TenbHbrx npu6opoe u aHaJroroBo_
qn(bponrn< npeo6pa:osarereft . (ceuunao)

I4:uepzr.
npz6oprr.

13



Irlnteptfeficnsre oneKTpouHbre cxeMbl

r,r3 M epr,rre JIbHbrx np eo 6par o n arel eft !I AarqI,IKo B.

OnepaquouHble ycunfiTefll,I - rnaccu$urallllt,
xapaKTepHble [pI{3HaK}I. IIOHSU'I'

xoet!(puqueura ycl{JleHutr v rIoJIocbI

IIpoIIycKaH]Ifl
(Oy). flpocrefiruue cxeMbl BKrrrotIeHI'It (Oy).
l4srrlepurenrnrrfi (uncrpyuenranrurrfi)
ycr{nr{Tenb. Ycnnutelv sapfl,Aa LI ToKa: rloHsrple,

o6nacru npI,IMeHeHHt, cxeMbl

peur4sarruu. Irlsuepnrelu oruoureuuft
cI,IrHaJIoB, MocroBble cxeMbl. Cxeurr
nos6yx4enur: feHepaTopbr cllfH€uIoB,

IICTOTIHIIKLI TOKa, LICTOIIHI'IKI4 OTIOpHO|O

HzrnprxeHl{r. flepe.uaua aHaJloroBbrx AaHHbx Ha

rrpr.rMepe 4nyxnpono4uofi Jrvlavrkr 4...20 rvrA.

IIIyuu B Aarql4Kax ra znreptfeftcurrx cxeMax:

Br,rAbr u cuoco6u 6opr6u. llpeo6pa:oBareJlu
HarpsxeHlls B qacrory (fIHr{). Ilparvrar

Ar4CKperr{3a\rts, u
o6pa6orxa crIrHanoB rIpI'IMeHeHI4e vt

peaJII,I3aIIus. Analoroqu(pponrre
upeo6pa:oBareJlpl
MyrsruureKcl4poBaHl{e.

(AUrr).

JIa6opar.
npu6opu.

4 8

IrlsrrrepeHlae TerIJIoBbIx napaMerpoB.

KnaccrnQuraqus relnoBblx BeJII'Iqran. llonsrue
TeMneparypbl. TerrrneparypHble IIIKzIJIrI.

Konraxrnrte u 6ecronrarruue MeroAbI

r{3MepeHI,Is TeMneparyp, LICTOqHIKI{

norperuuocrefi u o6lacrr [pI'IMeHeHus.

Oco6ennocru u MeroAbI Ia3MepeHLIq

cBepxHI{3KI'IX U HI,I3KI4X, CpeAHI4X I'I BbICOKTTX

reMrreparyp. IIpu I{3MepeHIllI TerJloBoro

rloroKa, KorfiqecrBa renJIoTbI,

TennoupoBoAHocrl{ u Apyrl4x renJloBbx

BCJII'IqLIH.

V.re6Hoe
noco6ne,
yue6uo-

rrpo143BOA

CTBEHHiUI

ra6oparo
plrfl

I,lalrepeuue reMrleparypbl rILIpoMerpI{qeoKI'IM

MeroAoM. Irlsuepenue pacxoAa rennoeofi
gHeprr.ru. Irlsuepeune rerIJIorIpoBoAHocrI'I

O6opyao
BAHVIE,

na6oparo
pvlr

5 8

MeroArt H cpeAcrBa I,BMepeHIrJI AaBJIeHI4q

MeroArr LI3MepeHI,It MexaHI'IqecKHx BeJII4qI'IH.

Knaccu(fzrcaunr MexaHllqecKl{x BeJIIlt{I'IH 14

cBr36 MexAy HLIMpI rlepe3 cnny u Maccy.

MeroAu H3MepeHI,rg cocpeAororleHHblx clrJr'

AasreHHft, MexaHnqecKlrx MoMeHToB cI4JIbI, TpeHIrg

H KpyqeHI,Is. Mero.4u mMepeHH.s

MexaHr,rrrecKux uanprxeuufi a 4etfopuauuft.
fpaHuqsl npI,IMeHI{MocrH MeroAoB v ocHoBHbIe

fiorperlHocrl{ cpeAcrB I'I3MepeHuc. Zsuepeulre

Maccbr. rrJrorHocrll I,I Bq3KOCTU BeIIIeCTB.

Vqe6uoe
uoco6ue,
yue6no-

nporr3BoA

CTBEHHAg

na6oparo
pr4s

l4



,{arvurra AaBneHr,Is Ha ocHoBe

rbe3oeneKTpl{qecKoro e(!(pexra. PesouaucHrd

rrpr.rHur.il rI3MepeHI,It AaBJIeHut. Maruuruue
(un4yrrnnuue) garuvKr raBnenufl.
OuroererrpoHHble AarqI4KI'I AaBneHIat.

Cno co6rt I,I3MepeHLIt BaKyyMa. B axyytvtnlte

,[ATqI,IKI,I.

Yqe6noe
noco6ue,
yue6no-

npo143BoA

CTBEHHAJI

ra6oparo
PHfl

6 8

IrlsrrrepeHue cBeroBbD( IlapaMerpoB.

llpeo6pasoBareJlu ortrurrecroro I43ryrIeHI'It.

Xaparrepucrl{Kl,I onruqecKoro I43nfleHus.

L{croqnnru olrl,IqecKofo I,I3JI} {eHLIs,

pa3HoBI{AHoctu, cnofi crBa, xapaKTepI'IcrI{KLI.

flpuelrnuru orlTuqecKoro I43JIyr{eHut
(uurerparuHble LI cerexrusHsle).

Y.{e6Hoe
noco6rae,
yve6no-

npol{3BOA
CTBEHHA'

ra6oparo
Dr{s'

Coffre.rHHe 6atapeu; ycrpoftctno,
BcrroMorareJlbHoe o6opy,uonanrae.
(Dororpausllcrop: [pIlHIIun Aeficteus,
pexI,IMbI pa6orr1 o6ractu npllMeHeHvt.

Aarquru ocBeIrIeHHocrI,I: [pI4HIIV[ pa6oru,
ycrpoficrno u o6lacrll [pLIMeHeHpIt

Y.re6uoe
noco6ue,
y're6Ho-

IIporI3BoA
CTBEHHA'

ra6oparo
DUfl

8

PacxoAolraerpvrL. YponHeirlerpur.

TaxouerpuqecKlle pacxo.4oMepbl.

3nerrpouarHllTHble (uarnurouHAyKIIIaoHHbIe)

pacxoAoMepbl. TerrosHe pacxoAoMepbl.

VrurparnyroBble pacxoAoMepbl

V.re6Hoe
roco6ue,
yue6no-

rrpor43BOA

CTBEHHAJI

na6oparo
pvg'

Izlsuepeuue yponneft. llpra6opu Lr

npucuoco6reHufl.
MerpororuqecKl4e rpe6onauu.r K MeroAaM

r.r3MepeHlIt u upu6opanr. Knaccu$uraqur
ypoBHeMepoB, [pI{HIIIm pa6orrr, ycrpoficrno
u o6r'actu [pI,IMeHeHut [orpellrHocrb.

Y.re6uoe
noco6ze,
yue6uo-

rrpor{3BoA

CTBEHHAg

ra6oparo
PVfl

8 9 8

I4suepenue napaMerpoB ABI{xeHI4x. llaparvretpu

ABLrxeHut, cBt3b MexAy HI,IMII. MeroAu
H3MepeHI{t manefinrrx v yrJIoBbIX

rrepeMellleHufi. OurosHble MeroAbI I'I3MepeHI4.t{

cxopocrefi la pacxoAa

xrrAKr.rx Lr raroo6pa:nrrx BeIrIecrB:

ungyrquonurrfi, Ha ocHoBe neperlaAa

AaBJIOHI'I.U, ynbTptrlByKoBble' T9IIJIOBI'Ie VI

ocHoBaHHbIe Ha npeo6pa:onauul4 I,I3MepseMbIX

BeJIr{qr.rH B CKOpOCTb BpalrlareJlbHoro

ABr.rxeH[q, B cllny IltnI,I IlepeMelrleHl',Ie.

Vqe6soe
roco6ue,
yue6no-

rrporr3BoA

CTBEHHAII

ra6oparo
pvrfl

15



Mero4u r{3Mepeur{r cnopocrefi BparrleHr{r.
MeroAu lrMepeHr.{s rapaMerpon au6paqun,
BpbrBa u Ap. rapaMeTpoB ABr{xeIJns.
MetoArr Lr3MepeHlrr ycxopenuft c

ucnoJrb3oBaHr,reM r{Hepur{oHHbx Macc

Yqe6soe
uoco6ze,
yue6Ho-

rrpor43BoA

CTBEHHAq

ra6oparo
pvs

Irlroro: 72

C uuo cmoamanbH an p a6 oma cmy d euma

PasAer

AI{CqUTIJII{HbI

Nb

n/n
Teua r eua CPC

Tpyaoevr.
(n uacax)

Paraen 1 Bne.uenue.
6

I

Bva CPC I <Pa6om c rrureparypoft). flons'rue o6
r{3M ep eHl{f,x r,r eAr4Hr.rq ax (f zsuue cxux B eJrr.rqr.rH . I(cr opux
pL3Bkr"tr4fl upn6opocrpoeHr,rs r,r gneKTpor,rsuepnremnofi

TEXHI,IKI,I.

4

2

Bnl CPC 2 <<Pa6ora c nr,rreparypofi). Ka.recrseHHsre
[oKa3areJrr{ Mep r.r gJreKTpolr3MeprareJrsHbrx npu6opoe
MaruurogueKTp[trecKr{e MexaHu3Mbr r.r npu6oprr.
3r e xrp orrr arHr,rrH bre M exaHr.r3Mbl H np I.I 6 opsr.
3nerrpo.quHzrMzqecK[e Mexaulr3Mrr u npu6oprr.

2

Pazlret2 MeroArr uruepeuufi 6

a
J

Bua CPC 1. <Pa6ora c nr.rreparypofi). ,{uuauuuecrze
cnofi crsa r xapaKrepr.rcrt4 Kr,r I4lI. .{uuarvruqecruft pexr4M
pa6orrr, ero oco6ennocru. .{u$$epenquanbHoe
ypaBueHrre npeo6paroBaHvrs. VIn. Oupe4ereuue
ocHoBHbrx xapaKTeprrcrr.rK: nepe4arouuofi Qynrquu,
rovrunercnofi rryBcrBllTenbHocrtl, qacrorHbx
xapaKTepr.rcTr.rK, rrepexoAHbx xapaKTepr{cTr{K.

Knaccz(puraqnx VIn ro AvHaMr.rqecKr.rM csoficrsar\l.
MeroA anarorufi Anf, cocraBJreHLrfl au$Sepenlll4anbHbx
ypannenuft IIII. floHsrue o6 o6o6rqeunbrx napaMerpax
VN

2

4

Bua CPC 2 <<Pa6ora c nr{reparypoft>. CrarnqecKze
csofi crsa v xapaxrep krcrvrKrr I,IIL YpanueHrae ($ynrcqur)
np eo 6par o BaHHs.. 9yncrnureJrbHo crb r,r n opor
qyBcrBr4TeJrbHocrr.r. florpeuuro cru I4fI B crarr4rrecKoM
pexr,rMe, IIprufiHbr rrx Bo3HtrKHoBeHr,rt. HoplruponaHue

2

t6



IIofpeIuHocTeI{

5 Bra CPC 3 <Pa6ora c nureparypoft). I4suepeuue

arrrsuofi u peaKTuBuofi eneprul,I B TpexQa:uofi uenu
pa3nuqHbIMI,I TI4TIUIMII IIHAyKIII'IOHHbIX CqeTqHKOB.

Br[rc.IeHI,Ie cqerq[KoB qepil Il3MepIaTeJIbHbIe

rpaHctbopruaropbl. 2

6 Bua CPC 4 <Pa6ota c nlrreparypoft). llpu6opu
HenocpeAcrseHHoft oIIeHKrI. Yctpoficrno' rIpHHIIvn

reitctnng,, cxeM a B KJIIoqeHI'It,

.rlocrol{HcrBa 14 HeAocrarKl,t. Cuoco6u pacrutapeHl{t

rrpeAeJloB usrrnepeuuft .

Pagaen 3. Ilruepeulre 3JreKTpIrqecKrlx BeJrrrqIrH 6

7

Braa CPC 1. <Pa6om c nl'Ireparypofi). llpu6oprt
HenocpeActeeHHofi oIIeHKI'I. Yctpoficrno, rpllHrlt4rl

.{efi ctsla.f, , cxeMa BKJIIoqeHHt,

.rlocrollHcrBa v HeAocrarKll. Cnoco6rr pac[plpeHl'It

rrpeAenoB Irsuepeuufi . lllynrrr, Ao6anoqnue pe3l{cropbl.

KoucrpyrqurE vI rrpI'IHIIHtra Aeftc suq aMnepMerpa,

TepMoaMnepMerpa, BbInptMI'ITeJIbHOfo aMnepMerpa

2

8

Braa CPC 2. <Pa6ora c nl'Ireparypofi)' llpu6opu
HerrocpeAcrnennoft oIIeHKI4. falsnanouerpbl.
HasHa.reHLIe I{ KJlaccu$uraqrlr. ManruroeneKTpplqecK[e

f aJrbBaHoMerphl rlo cTotHHolo I{ rlepeMeHHoro

rora. flousrl{e o 6 arflicru'IecKoM rub JaHoMerPg.

2

9
Bua CPC 3. <Pa6ora c Jlrlreparypofi). 3lerrponnne
r43MepI,ITeJIbHbIe rrplroopbl Klaccu$rararJvrs,

ycrpofictno, IpLIHIIlIil aeitcrvut', cxeMa BKJIrorIeHLI.t,

IIOCTO}IHCTBA V HeAOCTaTKI,I SJIeKTpoHHbx

r{3Mep}ITenbHblx npu6opon. 3nexrpouuble BoJIbrMerpbI

rrepeMeHHble HarIptxeHI'Is.
Bna CPC 4. <Pa6ora c nl{reparypofi) Ilutfponue
r,r3Mepr,ITenruue npu6oprt v aHaJloroBo uu(fponlre
npeo6pa.:oBareJILI. OcnosHsre onpeAeneHl4t Ll

rrpr.rHrII,IrIbI Aeftcrsu-s xapaKTepI'IcrlIKH, AocrolrHcrBa'
HeAocrarKrl, o6lacrr npI4MeHeHLIq qr'r(pponrx

Lr3MeppITenbHbIX npu6opon n auulnoroBo-qratfponslx.

I-{z(pponrre BonbrMerpbl rocrotHHoro
14 [epeMeHHofo ToKa; ux crpyKrypHble cxeMbl;

rrpr{Hul{n AeffcrBlltr; npI4MeHeH]Ie.

2
t0

Pasaer 4.
Llsrrepeuufl HIre He3JleKTpuqecKrrx BeJrrrq[H

3IeKTpUqecKIrMrr MeToAaMrr

6

t1
Bua CPC 1 <Pa6ora c nllreparypofi>. Brr6op cxeMbl LI

cpeAcrB I43MepeHI{t. MeroAu }I3MepeHI4ff

HESJIEKTPI,IIIECKPIX BEJILIqIIH.

2

12

Br,ra CPC 2 <<Pa6ora c nureparypofi). KlaccuQnraqux
usuepurelruofi annaparypbl rlo SyHrquouanbHoMy
npr{3HaKy, Ha3HaqeHI,IIo, cnoco6y upeo6pasoBanlafl,

I,Isrrrepreuofi BeJIUqI,IHbI B pe3ynbrar, IIO MeroAy

Lr3M epeHl4t. Ycrosu.s o 6ogna'reH Prfl Ha ITIKzIJIe.

2

1,7



l3 Baa CPC 3 <Pa6ora c nr4reparypofi)). 3lerrpouuue
fi?Menrrrellxnxre rnu6onxr- Klaccufrtuuanuc - vcrnofrcrRo^

2

t4 lpr,IHIII,In AeI,rCTBI,IS, CXeMa BKIIOTIeHI,IC, AOCTOI,IHCTBa LI

HeAOCTaTKI{ SneKTpOHHbD( U3Mepil TeJIbHbIX rIpUoOpOB.

Bua CPC 4 <Pa6ora c nl4reparypofi). I{u(pponue
r{3Mepr{reJrbHbre rpu6opbl I4 aHaJlofoBo - IluopoBble
npeo6pa-:oBareJlu. OcnosHrre olpeAeneH ils. 14 TrpuHuI,InbI

AeftcrBr.rr xapaKTepI,IcrtIKI4, AocrollucrBa, HeAocrarKI,I,

o6racrs [pLrMeHeHLIt quQponrrx plsMeplrrenbHbrx

npu6opon rr aHaJrofoBo-qr.r(f ponrx npeo6pa:onarelefi .

Bza CPC 5 <Pa6ora c nrrreparypofi). Perr.Icrpupyrcrllue
npu6oprr.Ha3HaqeHlle, rraccIEQ vtrrarJurs. u [pI4MeHeH]Ie

caMonr.rlllyuux, upr,r6opon. flpunquu reircrsus, pr

ycrpoficrno caMollurlyuIax npu6opon c Henpepblnuofi u
roquofi 3arrucblo. 3nerrpouuble ocqunnorpatprr.
Bua CPC 6 <Pa6ora c nr{reparypoft>.
llaparr,rerpuqecKlre npeo6pasoBareJII{ HegneKTpaqecKl{x

BEJII{III.IH B SNEKTPI,IqECKUE. IIPUUqUU
geitctnur. gneKTpoHHoro v. greKTplzqecKoro

ceKyH.rloMepa. TepMocurHaJlla3aropa, eu6porpatb a.

15

t6

t7

Br,ra CPC 7 <Pa6ota c nllreparypoft). O6que
cBeAeHr{r o6 usuepeuurx MafHI4THbrx frusrauecrrlx
BeJIIlqr,rH. OcuoeHHe 3a4a.s,r4 MarHI,ITHbx nruepeuuft.
Ocronnrre o6rerru MarHI{THbx usuepeuufi.
Marnuunre (fr.rsuqecKlle BeJILIqIIHrI. I4x
rnaccu$nra\ms.. llouqrus ocHoBHbrx MarHI,ITHbrx

BeJrr{qr.rH. EAunuqrr MarHrITHbrx BeJIVqLIH.

MerpororprqecKarr ocHoBa MarHurHbrx uslrepeHzfi

4

Pas.uer 5 llrruepeune rerlJroBblx [apaMerpoB
6

18

Bua CPC 1 <Pa6ora c nl{reparypofi). Kouraxruue ll
6ecronraxrurre MeroAbI LI3MepeHLIq reMneparyp,
r,rcroqHr.rKr.r rorpeuruocrefi v o6lacrr [pI4MeHeHI,Iq.

Oco6ennocru v MeroAbI I43MepeHLIs cBepxHH3KLIx Lr

HI,I3KI,IX, CpeAHI,IX I4 BbICOKLIX TeMnepaTyp.

2

l9
Bua CPC 2 <<Pa6ora c nllreparypofi>. flpu ustrlepenuu

TerrJroBofo IIoToKa, KOJITIqeCTBa TeIIJIOTbI,

TerrJronpoBoAHocTI,I I,I Apyf I'l X TenJIoBbx BeJII,IIII{H.

2

20

Bua CPC 3 <Pa6ora c Jlllreparypoi). Konrarrnue u

6ecrontarrnrre MeroAhI LI3MepeHus reMneparyp,
lrcrorrHl,IKr,r uorperuuocteft v o6lacrr ttplrMeHeHllt.
OcobeHHocru u MeroAbI tl3MepeHrlt cBepxHIa3KIax vr

Hr{3Kr{X, CpeAHI{x U BbICOKIIX TeMIIepaTyp nppl

I{3MepeHI,III TeIIJIOBOfO fIOTOKa, KOJII{IIeCTBa TeIJIOTbI,

TerrJronpoBo.IlHocrl{ r.r 1 6 apyrux renJloBbrx BeJIIqI'IH.

2

Pasler 6. MeroAu u cpeAcrBa lr3Mepenlrfl AaBJreHIrfl.
6

2l Bna CPC 1 <Pa6ora c nrlreparypofi)). ,{auenue,
croco5r-r lr3MeneHr,rc naBJIeHI,It rBeDrbIX rer. xu.uxocrefi

2

22
I'I ra30B.

Bua CPC 2 <<Pa6ora c nl{reparypofi). I,Isuepurelrurte
upeo6pagoBareJlll u npu6opu Ant LI3MepeHus. AaBJreHvs,

18



nx lroBepKa u Kzrnu6poBra. Ycrpoftcrno, ropsAoK
Hcnonb3oBanLrs. vt npoBeAeHr{fl rroBeprr,r u xzuru6ponru
r.r3Mepr,rrenbHbrx npeo6paeonaterefi, u npn6opoe rnfl
I,I3MepeHI4t AAB neHVfl ,

23

Bua CPC 3. <Pa6ora c Jlureparypofi)). Pacxo4otrlepu,

ocHoBaHHbre Ha I{3MepeHI{I{ [eperlaAa AaBIrcHr4s. B

cyxarcrrleM ycrpoficrse, Irx noBepra u xalu6poBKa.

2

24
Brna CPC 4. <Pa6ora c rll4reparypoft). klsrraepeuue

ArHaM[qecKLIx Marnurubrx xapaKTepvcrllK (beppo

MAIHI,ITHbIX MATEPI'I AJIOB.

2

Pazl.elT. Llrvrepeuue cBeroBblx [apaMerpoB. 6

25
Bua CPC 1. <Pa6ora c nllreparypofi). MeroArt
r..I3MepeHr4t BeJII4tILIH OnTI,IqeCKOfO pI3nrIeHI,Lf,.

Knaccu(f uxarll{s onrLIqecKI,IX BeJIIaaILIH.

Cnerorexul4qecKue v gHeprerllqecKl'Ie eAUHI'IIIII

Lr3MepeHus. MerpororuqecKo e o6ecue'{eH ue cl,z,lrbr cBera.

Bna CPC 2. <<Pa6ora c nvreparypofi). Csssr MexAy
cy6rexrranHhlMu ((fusr.ronoruuecrurr,tu) 14

o6rerusHnrl\dl,I (snepreruvecrurrlu) xapaKTepI{crI'IKttMlI

u3nfreHu.fl. flongrrae IIBera. I{neronue arJlacbl.

flpuerrruuru orrllqecKoro I,I3ny{eHI{s (XI'IMLI'IeCKI4e,

Te[JroBbre, MexaHLIqecKIre I4 $usnonoruuecxne). _

2

26
2

27

Braa CPC 3. <Pa6ora c nl4reparypofi)). 3purenrHrtfi
anrrapar qeJIoBeKa h efo Bo3MoxHocrl{. MeroArt
u3MepeHllt cBeToBbIx BeJII'FII,IH.

MetoAu [3MepeHLIt gHeprerlltlecKkrx BeJII'IqI'IH

rr3nv.ttelufl (xa;ropurvrerpzuecrufi , Q oroelerrpuuecrufi ,

repMooneKrpuvecrufi u noHAepoMoropnufi).

Busyarsurre, tforoelerrplr.lecKtle 14 cnexrpotforo-
Merpr,rqecKl4e MeroAbI LI3MepeHI,Iq IIBera.

2

28

Bua CPC 4. <Pa6ora c nl'Ireparypofi). Mero4u
H3MepeHLIs BeruqI4H paAuoaKTuBHOCTlI V

r.roHl,I3l,Ipyrcu[x u:lyrenHft BenuquHu
paAr,roaKTIlBHOCTLI, r IIoHI43LIpyIOU[X U:lyreuufi.
EAuuzqrr LBMepeHLIt vt MerponoruqecKoe vx
o6ecneqesue. MeroAbI I,I3MepeHur ouronnoff
BEIUTIIIHbI - AKTI,IBHOCTII I{YKJII'IAOB.

MeroAH[sMepeHlit: I4oHI'I3aII[oHHbIe,

JrroMLIHecIIeHTHbIe, (pororpa(puqecKl4e, xlIMrIqecKLe H

KaJIOpI4MeTpI,IqecKne, a raKxe aKTIABaIIIOHHO|O

anurvaa. I4suepenue rloroKa I4 rIJIorHocrI4 tloroKa

r{3nyrreHl{t, [orJI ulessofi u SKcrlo3llufionnofi Ao3,
gHepII4I'I 3aprxeHHblx qacTuII

2

Pag.{er 8. PacxoAouerpuq. Yponnouerpuq.
6

29
Bua CPC 1 <Pa6om c nl{reparypofi). Ouguqecrue
rrpr.rHrlvllbl, JIelKalIIrIe B ocHoBe AaTquKoB TeMrlepaTypbl,

AaBneHLIt I,I ypoBHg.

2

30
Bua CPC 2 <Pa6ora c nllreparypofi). MeroAsI
r.r3MepeHr{fl KoHIIeHTpa\Lfir u cocraBa BeIIIecrB. flonstus.

2

19



KOHTIeHTpaUUU U CO CT ABA

BerqecTB (ronqeHrpar\vrfl' cocTaB, cTpyKTypa, Br3KocTb,

IIBeTHOCTb, MyTHOCTb, XI,IpHOCTb, BJIaXHOCTb, AbMHOCTb

I,I ND.).

31

Bua CPC 3 <Pa6ora c Jrlrreparypofi). Ougraqecrue
npr.rHrlr.,r[br, Jrexar{fie B ocHoBe .uaTqr{KoB TeMnepaTypbr,

AaBJreHr4r u ypoBHs.
YponHenrerpur. Ocnonnrre [oHrrr,rr kr onpeAeneHrar.
llortnasxoeue MarHr,rrHbre ypoBneMepbr. Fyfirontre
ypoBHeMepbr 14 rrJrorHoMepbr. flonnanronbre fepKoHoBbre

ypoBHeMeprr. llpu6opbr KoHTponq greKTpoMarHr4THbx r,r

LloHll3r.rpyrotqux v 3nf{euufi . llpuuqnnrr Aefi crsrs
u ycrpoficrno upu6opoB KoHTpoJrr gneKTpoMarHr.rrHbx r,r

tIoHlI3I,IpyIOqUX Iagry.reHnfi

2

Pasaen 9. Llrnepenue [apaMerpoB ABuxeHlrq.
6

32

BUA CPC 1 <Pa6ora c nr.rreparypofi). llaparvrerpu
ABr.rxeHr.rr, cBr3b Mexly Hr.rMri. MeroAu lr3MepeHr,rt

nr,rneftnrrx v yrJroBhrx neperueqeuuft. MeroArr
r.r3MepeHr.rs cxopocrefi BparrleHr.rr.

2

JJ

Bua CPC 2 <<Pa6ora c nr{reparypofi). OcuosHnre MeroAhr
llsMepeHlrr cr<opocrefi u pacxoAa xr4AKrrx vr

raaoo6pa:nrn< BeruecrB: rau4yxquonnrrfi, Ha ocHoBe
leperraAa AaBJreHr,rr, ynbTpatByKoBbre, TerrJroBbre vr

ocHoBaHHbre Ha npeo6pa3oBaHzr4 rrcMepreMbrx BeJruqr.rH

B CKOpOCTb BparrIaTeJrbHOfO ABr,rxeHr.rr, B Cr{ny urvr
rrepeMerrleHlre.

2

34

Bral CPC 3 <Pa6ora c mrreparypofi>. MeroAn
u3MepeHr.rf, napaMerpon nn6paquz, B3pbrBa v Ap.
rrapaMerpoB ABr.rxeHr.rs. MeroAH r.r3MepeHr,rq ycxopeHufi
c [rcnoJrb3oBaHr4eM IrHeprIproHHbD( Macc

2

Irlroro: 54

5 Kypcoeue npoeKmbr turaHoM ue npedycntompeHbt.

6. OdpasoeamenbHbremexHonozuu

B npouecce ocBoeHr,rs Ar.rcqunrlrHbr ( 3rerrpuuecKr{e lr3MepeHl{t gneKTpt4rlecKllx I4

HegneKTpr.rqecKr{x BeJrurqr.rH)) rrcrronrcyrorcr cneAyrorque o6paroBareJrbHbre rexHoJlornfi:
. JIEKIII,M;

O IIPAKTI,IqECKIIE 3AHflTI4g.;

. caMocrorreJrbHbre pa6oru cryAeHToB, B Koropbre BKJrroqaercr ocBoeHr4e

cryAeHTaMu Snsu.recxofi cyqnocrr,r.sBreHr.rfi, npoucxoArrqux B Marepr{anax npu
sogAeftcrnuu Ha Hr.rx prcnprtrHbrx Qarropon B ycnoBr.rsx [poLI3BoAcrBa v
sKCnJIyaraIIuu;

. KoHcynbrallrunpeuo4anarelefi.
llepe4 r{3f{eHr.reM MoAynr o6ognaqaercx upo6reMa, Ha pelreHr{e roropofi 6yaer HanpaBneH

Becb nocne4yrorqr.rft Marepvan MoAynr. Tarxe [nA rrpenoAaBaHr.rr Ar{crlr4nnr4Hbr
lpe.qycMoTpeHbl TpaAVrIlroHHbIe v r4HHoBarlr4oHHbre TexHoJrorulr B paMKax ayAr,rTopHbx

sar^sruir ra caMocrosreruuofi pa6orrr cryAeHToB.

20
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Konuvecmeo

qacoB

r,2

JI lT-ueroAu, Case-study

8

TP IT-ueroArr, Case-study

10

Irlroro: l8

7. Oqenouutte cpedcmea dnn meKyu4ezo KoHmponn ycnenaerflocmu, npoMarcymoquoil
ammecmaqua no umozuJn ocaoeHun ducqunnuuu u yvedno-nemodwtecKoe o6ecneryeuue
c oJno cmofl menuuo il p a6 omat cmyd enmo e

Orlenra KaqecrBa ocBoeHr.rs Ar.rcrlrrnJrLtHbr ocyqecrBJlterct no cneAyloul4M pa3AenaM:

| . I4u 1usuAyarrb H ble sap;anus (ro nrponruue p a6 oru)
I-{enr pa6or: [poBepKa yrvreHuft H HaBbrKoB caMocrotreJlbHoro pelxeHl{t KoHKperHbrx 3aAaq.

Pa6ora cryAeHTa olleH[Baerct rro pefttuuronofi cncreue.
2. Teryuuft xourporu
B reqenue ceMecrpa npoBoAraTcr 2 rexyrlue KoHTponburre pa6orbl, ueJlb Koropbx Bbu{BLITb

noAforoBry cryAeHToB r.r [poBepr.rrb yMeHr{e perrarb KoHKperHbIe 3aAarru. llporr,rexyroqHuft
KoHTpoJrb npoBoAnTct no recroBbrM 3aAaHuflv.:a n ycrrroft Qoprtae.

Cnoco6 orIeHKr4 gnaHrafi u yueuufi: Kax,qoe gaplaHue oIIeHLIBaercs no peftrzuronofr cucreue n

6arrax.
3. 3KsaN{eH

I-{enr xonrpons: npoBepra:Hauufi uyueuuit uo sceft nporpaMMe Kypca.

SKsaNaeH [poBoALITcfl no 3aqerurru 6uleraM, co4epxalql{M TpI{ Bonpoca.

7.1 Teuu KoHTpoJrbnrx pa6or

1 5 ocuosHbx r.rAeaJlbHbx (fynrquouaJrbHbx gJIeMeHToB gneKTpl,Iqecrux qelefi.

2 ocuonnblx rorloJlofuqecKrdx gJIeMeHTa gneKTpuuecxoft qenu.

3 Xaparrepl{crllKa I4crotIHIiIKa roKa I4 I4crorIHI'IKa 3AC.
4 6aurar,c MolqHocreft elexrpuuecroft uenu
5 3 6utasca B oneKTpuuecr<oft qenu

6 ueroA KoHTypHbIX ToKoB I,I B KaKIlx cnflilx efo qenecoo6pa:uo rlpnMeHsrb

7 cyruuocrb MeroAa y3noBbIX noreHllutuloB
8 o6rUnocTb pr oTJrI,IqIIe 3aKoHoB Ovra u 2-ro saroHa KrapxroSanpu aHaJIH3e

3neKTpI,ItIeCrUX qenefi

9 ypannenue rn, pacqera IIeTLI MeroAoM y3noBbx noreHul{aJloB

10 upurvreueul,Ie MeroAoB KoHTypHbIx roKoB I,I y3JloBbrx noreHIIHiInoB.

11 co6ctseHHoe I,I o6qee corporplBneHl{e KoHTypoB

12 vrerol y3noBbrx rIoreHIII4anoB Ans cxeM c ABWx y3naMLI.

13 ypanneuve [ns. [poBepKI4 npaBr.IJlbHocrlz pacqera Ilenu
1 4 nocneAoBareJlbHo IaAeaJIbHbIe ucroqHIaKLI ToKa

15 uaparneJlbHo LIAeilIbHbIe ncrounnru 3r{C
16 gaxou Kynona Ant gneKrpocrarllqecKoro noJlt.
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17 onpe.qeJreHrlr ocnoBHbx BeJrr,rqr,rH, xapaKTeprl3yloqux gneKTpocrarl4qecKoe rIoJIe:

Haflptx(eHHocrrr r,l noTeHII[an
18 onexrpurrecKaJr eMKocrb. (xon4encarop)
I 9 SnerrpuuecKue I,I3MepeHLLf, HegneKTpI,IqecKI.'IX BeJII'IqI'IH

20 nOrpeUHOCTb IIpI,I KOCBeHHOM I,I3MepeHI{}I SneKTputIeCKI,IX BeII,IIII,IH.

21 llpu6opbl AJUI Llsuepeuufi B IIeIIflx rocrosHHoro roKa

22 octtosubre [paBr4Jra 6egonacsocrr{ rpu pa6ore c gneKTpoo6opyAonauueu.

7.2 KourpoJrlrpyrcqufr recr

Irlroroerrfi KoHTponupyroruuft Tecr rIpoBoAI4Tcs rlo BceM

pruAenaM Ir BbuIBIqeT TeopeTilqecKr,re 3HaIItrL npaKTpIqecKI,Ie yMeHI,IgVI AHaJWTTI4qeCKUe

cuoco6uocrl,I cryAeHToB.

1-napuanr
1. 9ro raroe gleKTpl4uecxufi rox?
A. rpa(fzuecKoe uso6paxenlle gJIeMeHToB.

B. ero ycrpoficrno Ant I43MepeHlIt 3AC.
C. ynopa4oqeHnoe ABI,IxeEI,Ie 3aptxeHHblx rIacrI'III B rIpoBoAHlIKe'

D. 6ecuoprAoqHo e ABI4)ICeHI,Ie qacrllq BelrlecrBa.

E. coBoKyrrHocrr ycrpoficrB rrpeAHa3HaqeHHbD( AJUI I4cnoJIb3oBaHI,It oneKTpl,ItlecKoro

coilpoTl4BneH.ufl.

2. Vcrpoficrno, cocrosrqee r,r3 AByx npoBo,qHrrKos rlo6ofi tfoplmt, pelAeneHHblx AI'IsneKTpIlKoM

A. srerrpern
B. r4croqHl,Ix

C. pesucroprl
D. peocrarrr
E. KoHAeHcarop

3. 3axon ,{Noyna - Jleuqa
A. pa6ora npor,r3BoAr,rMarr ucroqHlrKcrM, paBHa rlpolrcBeAeuuro 3.{C l4crotlHuKa Ha3apflA'

nepeHocl,IMrrft n rlenu.
B. onpe4erqer 3aBr..rclrMocrb MexAy 3.{C ucrouHllKa rllrTaHus, c BHytpeHHI'IM corlporl{BneHl4eM.

C. npouopqr{oHafieH corrporuBJreHr{ro [poBoAHI{Ka B KoHType alre6pau'recrofi cyMMbI.

D. KoJrlrqecrBo reflJrorbr, BbrAeJrrrouleftcs B rIpoBoAHLIKe flpu [poxoxAeHl'I]l rlo HeMy

3neKTpr4qecKoro ToKa, paBHO IIpOLT3BeAeHLIT KBaApaTa cvJIbI ToKa Ha co[poT]IBJIeHIte

rIpoBoAHI{Ka I4 BpeMt IlpoxoxAeHl4.fl TOKa qepe3 rIpoBoAHI{K.

E. [pcMo rrpolopquoHaJrbHa Halp.flxeu[ro Ha gToM yqacrKe u o6parno [poflopquoHarbHa ero

corlpoTuBneHllrc.

4. llpu6op
A. pesuctop
B. r<osAeucarop
C. peoctar
D. uoresql4oMerp
E. aMnepMerp
5. OnpeAenure conporr.rBJreHr,re HITr,I gneKTpnqecroft JIaMTIbI MolrlHocrbro 100 Bt, eclu JIaMrIa

paccquraua Ha HanptxeHlle 2208.
A. 570 Ou.
B. 488 Ou.
C. 523 Ou.
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D. 446 Oru.
E. 625 Or"r.

6. ozsaqecrar BeJrrrslrHa, xapaKTeprcyrouyro 6ucrpory coBeprrreHr{a pa6oru.
A. pa6ora
B. uauprxeuzr
C. uonJsocm
D. conportrBreHprs
E. Her rrpaBprnbHoro orBera.
7. Cula toxa B sneKTplzqecroft \enu2 A upra HarpqxeHrarr Ha ero KoHrIax 5 B. Hafiar.rre

conpoTr.rBneHr,re [poBoAHrrKa.
A. l0 Ou
B. 0,4 Orra

C. 2,5 Orrr

D. 4 Orra

E. 0,2 0v
8. 3arou Ovra Ans nolnofi uenu:
A. I: U/R
B. U:U*I
C. U:A/q
D. I: /r:r[u=...:/*
E. I= E/ (R+r)
9. [rEenerrprzKll, AJILITeJIbHoe BpeMr coxpaHs]oque nonrp[3arlqro nocJre ycrpaHeHr,rr BHerrrHero

gleKTpuqecKoro rroJrr.
cerHeTogJreKTptrKr,I

3JIeKTpeTbr

noTeHrII,Ia.n

rrbe3oeneKTpz.recrufi eQ$ercr
gneKTpr4qecrufi eurocrr
Beulecrna, [orrrr,r He [poBoAsrque gneKlpz.recrufi ror.
Ar4 sJreKTpr.rKr.r

3neKTpeTbr

cerHeTo3JreKTprrKI{

nbe3ooJreKrpuuecruft e$(f err
IIIOI
Karue I,I3 [epequcJleHHbx HLIXe qacrurl uMeror HarlMeHbrrrufi orpnqarelrnrrft zapng?
sneKTpoH

npoToH

uefirpou
aHTH3neKTpOH

uefirpalrnrrft
Yqacror qenu ero...?
qacTb rlellu MexAy AByr!{r y3naMr.r;

3aMKHyTar qacTb rlell]r;
rpa$uvecroe zro6paNeHr,re gJreMeHToB;

rlacTb rlenr4 Mexly AByN{S TOqKUlMr,r;

SJI9MeHT SneKTpuqecrofi qeuu, [peAHa3Ha.reHHrrfi AJrr lrcrronb3oBaHr.re gneKTpr.rqecKoro
corrpoTz BneH.|I''.

13. B upu6ope AJII BhIXLIfaHLIfl ro AepeBy Harrpf,xeHr4e rroHr4xaerc.s c220 B ao I I B. B racnopre
rpancSoprraaropa yKa3aHo: <florpe6meMar MorrlHocrb - 55 Br, KIIA - 0,8>. OnpeAenr,rre cuny
ToKa, rlporeKaloqero qepe3 uepBraqHyro r.r BTopr.rrrHyro o6uorxu rpancQopuaropa.

A. Ir=0,34A;Ir-124
B. Ir = *,4 A; [u: 13 4

A.
B.
C.

D.
E.

10.

A.
B.
C.
D.
E.
11.

A.
B.
C.

D.
E.
12.
A.
B.
C.

D.
E.
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C. fr= 5,344; Ir:14
D. Ir : 0,25.d; J2 : 4 d
E. Ir = 0"45.4; Ie : 1,4 A
I 4. llpeo6pit3ylor oHeprulo ronJILIBa B oneKrpl,IqecKyto eHeprl'Ito.

A. Arorrlrrble gneKTpocraHlll{u.

B. Teunosrre gneKTpocraHIII{II

C, MexanuqecKue gJIeKTpocraHIIu[

D. fragposneKrpocraulll{u
E. BerposrexrpocraHllur.
1 5 . Peocrar npllMeHsror An.r perynllpoB auvrfl B IIerII4 . . .

A. HanprxeHl,Ir
B. cnrur rora
C. nauprNouvIfl.u cI,rJIbI ToKa

D. couporvBlreuufl
E. MorrlHocrl4
16. YcrpoficrBo, cocroflrrlee r,r3 KaryrrrKr,r r4 xeJle3Horo cepAeqHl{Ka BHyrpu ee.

A. rpaucSopMarop
B. 6araper
C. arryr,tyntrop
D. peocrar
E. gneKTpoMarHlIT

17. ,Ilunom - oro
A. lna pa3HoLrMeHHbx gneKTpr{qecKrlx 3apq4 pacnoJloxeHHbrx na ue6onlruoM paccrosH}I}I Apyr

or Apyfa.
B. a6comorHaJl ALIgJIeKTpI,ItIecKarI [poHl'IqaeMocrb BaKyyI\{a.

C. seruq[Ha, paBgar oruorrreHvro 3aprAa oAnofi rag o6xnaAoK KoHAeHcaropa K HanpflKeH[Io

MexAy HI'IM}I.

D. nucrpar4Balne Azuoleft BAonb clrJroBrlx rusufi sreKTpl,IqecKoro tIoJIs.

E. ycrpoftcrno, cocro.f,rrlee r43 AByx rrpoBoAHr{Koe rlo6oft tfopurt, pa3AeneHHbx AI43JI€KTpI{KOM.

1 8. Hafialtte HeBepHoe coorHolrreH[e:
A. lOivt:1B/lA
B. 1B:1Ax/lIGt
C.1Kr:1A*1c
D. 1A:1Orr,r/ I B
E. 14 = [Nc/ c
I 9. flpu [apaJlnenbHoM coeALIHeHlIu KoHAeHcarop....'.:const
A. uanprxenrae
B. sapa4
C. eltrocru
D. conporuBJleHlle
E. cr.rJrbl ToKa

20. Bpauatoll\Mcfl, qacrb sneKrporeHeparopa.

A. crarop
B. porop
C. rpanc(popMarop
D. xouuyrarop
E. KaryIIrKa
21. B qenr c HarrprxeHrreM 250 B BKJrroqrrJrr{ nocJIeAoBareJIbHo ABe JIaMnbI' paccql4TaHHble Ha 3To

xe HarrprxeHr4e. O.qna JraMrra MorrlHocrbro 500 Br, a Apyrar MolrlHocrbro 25 Br. Oupe4elure

co[porLIBJIeH]Ie qeIIU.

A. 2625 O*'t.
B. 2045 Ou.
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C. 260 Ou.
D. 238 Ovr.

E. 450 Ou.
22. Tpauc$opMarop roKa oro. . .

A. rpancQopMarop, [peAHruHaqessnfi 4m npeo6pa3oBanus HMlyJIbcHbrx clIrHaJIoB c

AJrr,rreJrbHocTbro r{Mflynbca Ao AecrTKoB MI,IKpoceKyHA c MI{HI{MIIJIrHbIM LlcKaxeHreu Qopuu
uMnynbca.

B. rpauctf opnrarop, rrtlTtllou\uitcs. or I{croqHI{Ka Hanpsxenvlfl .

C. napuanr rpanc$opMaropa, [peAHa3Haqennrrft 4nx npeo6ptt3oBaHl{t gJleKTpllqecroi enepruz

3neKTpHqecKr,rx ceTsx rr B ycTaHoBKax, upeAHa3HaqeHHbIX AJUI npUeua !I ucIIoJIb3OBAHus'

3neKTp[qecrofi sneprura.
D. rpanc(popMarop, nnraroulufict or ucroqHllKa roKa.

E. rpanctfopMarop, rrepBltqHa-fl o6uoma Koropofo SneKTpI,IqecK]I He cBt3aHa co BTopI4rIHbIMI4

o6iuorrauu.
23. Karcofi neryr.{uHoft flBIrflercs.uarnurnrtft uoror (D?

A. cranrpuofi
B. nerropuofi
C. uexauu.Iecrufi
D. orseru A, B
E. repneHAl{Kynxpnrrfi
24. CoeorynHocrb BLrrKoB, o6paeyrour{x gneKTplrqecKylo qerlE, n xoropoft cyMMl'Ipylorcx 3,{C,

naseA€HHHe B BLITKax.

A. uanrurHag cLlcreMa
B. urocKaq MarHurHaJ{ cllcreMa
C. o6rraorrca

D. usonqlllls
E. Her [paBLIJIbHofo orBera
25. 3eNrnq r4 rrpoBoAsulue cnou aruoc([epu o6paryer cnoeo6palnrrfi ronAencarop'

Ha6ruoAeg4flMvtycraHoBneHo, rrro HarrprxeHHocrb gneKTpl,IqecKoro uolg 3eltlus6ruzu ee

loBepxHocrr.r B cpeAHeM paBHa 100 B/u. HaftArare 3neKTpl,Iqecrufi sapr4, cqtrrafl, rrro oH

paBHoMepHo pac[peAeJleH no ecefi gel\'{Hoil nonepxnocrz'

A. 4,2'105 Kn
B. 4,1.105 Kn
C. 4'los Kn
D. 4,5.10s Kn
E. 4,6.n-ot Kn

2-napuanr
1. Hro raroe oleKTpllqecxax qeur?

A. gro ycrpoficrno AJIx lI3MepeHLIt 3AC.
B. rpaor,ruecKoe uso6paxeutre gneKTprrqecxofi qellil, rloKa3blBaroruee nopqAoK LI xapaKTep

coeAllHeHlle SJIoMeHToB.

C. ynopr4orleHHoe ABI,IXeHI'Ie 3aptxeHHblx aIacrI'III B rIpoBoAHI'IKe'

D. conoryllHocTb ycrpoficrn, [peAHa3Har{eHHbx Ant [poXOxAeH]It 3JIeKTpI{qecKoro ToKa'

E. coBoKynHocm ycrpoficrB npeAHa3HaqeHHbx Ant Llcnonb3oBaHl4t SIeKTpI'FIecKoro

conpoTI4BJIeHI'Is..

2. 3AC ncroqHr.IKa Bblpaxaercfl' tfoplrlyloft:
A. I: Q/t
B. E: Au/q
C. w:q*E*d
D' 9:E'd
E. U=A/q
3. Bueperre flBlre:atrs.B greKTpLrqecKHX rlerrsx my6oxo u rIrIareJIbHo pl3yql4n:
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A.
B.
C.

D.
E.

Maftxn (Dapaaeft

.{xerrrc Marcsenr
feopr Orr,r

Muxaur Jlouosocon

4.

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

llpu6op
aMnepMerp
peocrar
pe3lrcTop
KJIIOq

IIOTEHIII,IOMETP

Enrocrr KoHAeHcaropa C:10 urO, Ha[psxeur,re Ha o6xraAxaxlJ:220B. Oupe4enr4rb 3apsA
KOHAeHCarOpa.

2.2Kll..
2200 Kn.
0,045 Kn.
450 Kn.
2,2 * 10-3rK?.
3ro e upocreftrueM cnfrae peocrarbr, BKJrroqaeMbre Anr perynrrpoBatfir\r^anpfir(eHil.s.
IIoreHuuoMerpbr
pe3r,rcropbr

peocTaTbr

KJIIOq

cq€rqur
I{acru qenr,r MexAy ABytvtfl ToqKaMLI Ha3blBaerct:

KoHryp

)^IACTOK IIEN}I

BETBb

3leKTpr,rqecKar IIerIb

y3en

ConporuueHlre rocJleAoBareJlbHoft Ilenu :

g-
1111 1
-: -T -.7RF1R2R3Rn

C. l: !!-+!+ll+... I u-
,q rS1 8? rBB fi?t

D. R:ftr*.Rs+Rs+"-+R,.
E. RJ : ItI + RaI + Eet + "'+ R."I.

9. Cnra roKa B npoBoAHlIKe. ..
A. npruo rponopquouaJlbHo HanptxeHl4ro Ha KoHIIax [poBoAHI,IKa

B. nprvro lponoprlr4oHaJrbno HalpsxeHzro Ha KoHIIax [poBoAHvRa u ero colpor]IBJIeHI,IIo

C. o6parno npouopquoHanbHo HarIptxeHLIIo Ha KoHtIax npoBoAHLIKa

D. o6patro npouopqrroHaJrbHo HarrprlKeHrrro Ha KoHIIax npoBoAHI,IKa I,I ero colporlrBJreHl,Ilo

E. gneKTpuqecKI,IM 3aptAoM I,I rrorrepeqHoe cerIeHLIe npoBoAHI4Ka

10. Kaxyro sHeprurc uorpe6lxer Lr3 cerr{ oneKTpprqecKzul JIaMrIa 3a2 u, ecrl4 ee coflporl{BneHlle

440 Ovr, a Hanp.f,xeHr{e cerll 2208?
A. 340.Bm. 'j
B. 240 Br. .r

C. Z2O .q
D. 375 Br'v
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E. 180 Br ".{
11. I rBr:
A. l024Br
B. 1000000000 Br
C. 1000000 Br
D. tCI-3 8xr
E. 100 Br
12. 9ro raKoe rroreHrlr.ran roqru?
A. sro pa3Hocrb noreHrlrlaJroB AByx roqeK gneKTplrqecKoro TIoJUL

B. sro a6coffornas AlrgneKTplrqecKar rrpoHr.rqaeMocrb BaKyyMa.

C. Harrrsaror Berurrr,rHy, paBnas orHorrreHr{ro 3aprAa oAnofi us o6KnaAoK KoHAeHcaropa K

Harrpr)KeHLrro Mexqy Hr{MLr.

D. Ha3brBaror ycrpoftcrno, cocrosrqee r43 AByx rrpoBoAHr{Kon mo6ofi (popuu, pa3AeneHHbrx

Ar{3neKTpLrKOM.

E. HrBbrBaror pa6ory, rro uepeMerrleHr,rrc eAlrHlrqHoro 3apsAa LI3 ToqKI{ flors B 6ecxonequocrr.

1 3. Ycnosuoe o6ogna.{eHze
A. pe3r4crop

B. npe4oxpaur.rrenb
C. peocrar
D. r<a6em, [poBoA, rrrr.rHa 3neKTpuqecxofi qeun

E. upueMHLrK gneKTpt4qecroft ouepruu
14. Jlauua HaKaJrprBaHrlr c conporriBJreHr{eM R:440 ONa sr<rtrcqeHa B cerb c Hanpsxeuueu U:l10

B. Oupe.qenrrrb cr4ny roKa B JraM[e.
A.25A
B. 3OA
C. I2A
D. 0,2s A
E. IA
1 5. I(axue Hocr4reJrr,r sapflpla cyuecrnyror?
A. erexrponu
B. noroxureJrbHbre r4oHbl

C. orpnqarenbHble I{oHbI
D. ueftrparrrnrre
E. Bce nepequcJreHHble

Cromo B cxeMe y3noB u sersefi?
y3JroB 4,setsefi 4;
y3noB 2,r,err,efi4;
y3noB 3, nerneft 5;
y3noB 3, nernefi 4;
y3noB 3, nerneft 2.

Beruuuua, o6paruar co[porLIBneHHIo
rrpoBoAr4Mocrb

y.uenbHoe conporl4BneHl4e
replroA
HaIIprxeHr,re
TIOTEHUI4AN

t6.
A.
B.
C.

D.
E.

t7.
A.
B.
C.
D.
E.
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A.
B.

C.

D.
E.
19.

18. ilnarocrb KoHAeHcaropa C:I0 nr@; saprg KoHAeHcaropa Q: 4'X.fl-s ffr, OnpegeJII'Irb

Harrprxenlre Ha o6KJIaAKax.

0,4 B;
4 uB;
4.1 0-5 B;
4.L8-7 B;
0,04 B.
Byaer nu flpoxoAr.rrb B rlerru rrocrosnnrrft ToK, ecJII{ BMecro llcroqHllKa 3AC - BKJIIOqI4Tb

3apfl)KeHHblft rou4encaroP?
A. se 6yaet
B. 6y,uer, Ho HeAoJIfo

C. 6yger
D. A,B
E. Bce orBerbl rIpaBI,InbHo

20. B qenu ilura1uflHarpeBareJrbHoro npu6opa, BKJIIotIeHHoro noA HarIpffKeHI4e220 B, cula
roxa 5 A. Oupe4eJlr{Tb MorqHocrr upz6opa.

A. 25 Br
B. 4,4 Br
C. 2,1 rBr
D. 1,1 rBr
E. 44Br
21. fllornocTb sneKTpkrqecKofo ToKa orrpeAeJrseTcr uo $opvryne:
A. ...:q/t
B. ...:I/S
C....:dl/S
D....:1/R
E....:llt
22. OrryepJrr4Tb KoJrr{rrecrBo rerrJrorbr, BbrAeneHHoe B HarpeBareilbHoM npr'I6ope B TeqeHI'Ie 0,5 u,

ecJrlr oH BKJrroqeH B cerb Harrpflx(eHl{eu 110 B u unleer coilporuBnesue24 OM'.

A. 130 000 Ax
B. 650 000 Ax
c. 907 500.{x
D. 235 x.{x
E. 445 500 AN
23. MarnrarHafl clrcreMa, B Koropofi ece crepxHll IrMeIor oAI'IHaKoByIo oopttty, KoHcrpyKIIllIo I4

pa3Mepbr, a B3alrMHoe paclonoxenue ruo6oro crepxHq no orHoIrIeHLIIo Ko BceM tpMaM

oAI4HaKoBo Ans Bcex crePuefi.
A. ctttvtuerpvvrnafl MarHrITHarI cllcreMa

B. necnuuerplltlHzuI MarHI'ITHtts cllcreMa

C. uocxafl MarHI'ITHM cvcre:nra

D. npocrpaHcrBeHHa.u MarHI'ITHaiI cl4creMa

E. rlpflMafl MarHHTHas crlcreMa

24. O6ecneqr4Baer tfrasuvecryo 3arrllrTy AJrr aKTpIBHOTO KOMTIOHeHTa, a raKxe npeAcTaBnseT

co6ofi pe3epByap AJIfl MacJra.

A. o6uoma
B. uarnurHruI cllcreMa
C. antorpaHcQopuaroP
D. cucreua oxnaxAeHl{fl
E. 6arc

25. TpancsopMarop, [peAHa3Harrenurrft 4nr upeo6pa3oBaHl,Ifl I'IMnyJIbcHbIX clIrHaJIoB c

AJrr,rreJrbHocrbro [MlyJrbca Ao AecrrKoB Mr.rKpoceKyHA c MI{HI,IMaJIrHIIM }IcKaxeHl4eu (poprrlrt

r4Mnynbca.
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A. rpaucQopMarop roKa
B. rpaHc$opMarop HarprxeHr.re
C. anrorpancQopl,tarop

D. zunylrcHuft rpaHc$oprr.larop
E. MexaHr..rqecrr.rfi rpauc(popMarop.
Orseru:
l napnaHr l-C;2-E;3-I.;4-A;5-B;6-C;7-C;8-E;9-B; l0-A;11-A; 12-I; l3-!; l4-B; l5-C;16-
E; 17 -A; I 8-A; 19-A; 20-B;2r-A;22-A;23-B; 24-C;25-I.
2napuanr l-I;2-B;3-C;4-[;5-E;6-,{;7-B; 8-A; 9-A; l0-C; 11-E; 121-E; 13-B; l4-{; 15-E; l6-
A; 1 7-A; 1 8 -B; I 9-B ; 20-I; 2l -B; 22-C; 23 - A; 24-E; 25 -A.

7.3 Bonpocbr K eK3aMerry.

| lairleoupeAengHr,re [oHsrus ([3MepureJrbHbre npu6oprr>.
2 Hro raKoe a6colrotnas. OrnoczreJrbHiu{ rr rrpHBeAeHH€ur [orpeunocru?
3 llepevucJrr.rre ocHoBHbre xapaKTepuirr.rxu cpeAcrB Hrlrepenufi.

{ro raxoe tryBcrBr,rreJrbHocrb npz6opa?
4 flo'rerray MarHIlTosJIeKTpLIqecKufi rrlexanusru pa6orocuoco6en roJrbKo Ha rrocrorHsou rore?

9ro upe4rpl,IHllMaercs. rrs. r4cloJrb3oBaHras ero n npH6opax nepeMeHnoro rora?
5 Oupe4eJlure Ha3HaqeHVe v ocHoBHbre oco6eunocrl4 faJrbBaHoMerpoB.
6 B xaxux qensx ucflonmyror lorouerpu?
7 llo'reuy IuKtuIa sneKTpoMarHr.rrHbx uprz6opon seruuefiua pr KaKr4M o6pasorr,r ee MoxHo

yueuuuurr?
8 Hason[re nau6oree paclpocrpanennrrfi gneKTpou3Mepurelrnrrfi npn6op, xoroprrft

KOHCTpyr.rpyeTc.[ Ha o cHoBe sneKTpoAr4HaMr,rqecKo f o MexaHH3Ma.
9 B qerra orJII{tII4e (feppo4uHarvrl{qecKoro MexaHr{3Ma or gJreKTpoAr{HaMr.rqecroro?

1 0 O6rscnzre npr.rHrlzn 4eficrnua upu6opoB HHAyKTIT{onnofi cprcreMbr.
11 B qeM 3aKrlouuuorct nperdMyrrlecrBa gneKTpoHHoro cqerrrr4Ka gHeprr4r.r nepeA

sneKTpoMexaHr.rqecKnM cqerqraKoM r{HAyKur.rouuofi cncreusr?
12 Kar HtBblBaercr yctpoficrBo, orpeAensrcqee rexyrr1ufi rapzQ? Karrae AorronHureJrbHbre

3aAaru B gneKTpocllcreMax ono cnoco6uo eHnorHsrr?
13 [lx KaKr,rx qeleft npr{MeHrror ocrlunnorpaSrr?
14 O6rscnure ycrpoficrBo H rrprzHrlr4n ryei4crsus, oneKrpoHHo-lyrenoft rpy6rrE.
15 Karue cxeMbl npeo6pasoBaHvfl. cLIrHaJra rrpr{MeHrrorcr B npu6opax BbrrrprMr4TemHoft

cucreuu?
16 Hasonure ABa npel,IMyrrlecrna rpu6opoB c repMosJreKTpr4qecKr.rMra npeo6pa:oBareJrsMr4,

KOTOpbIe 3HaqI,ITeJI6HO paCUlIpsrOT BO3MOXHOCTLT rrx Upr,rMeHeHLrr B rle[rx nepeMeHHofo
TOKa nO CpaBHeHr.rrc C Apyf r{Mr{ sneKTpoMexaHr.rsecKr{rr,rr,r npn6oparraz.

l7 r{ro raKoe ruyur? B xaxux cJrfrarx oH npr.rMeHsetcs?

18 O6rscHI{Te npIlHIIun geficrnufl ra3Mepr,rreJrbHbrx rpauc$oprtraropoB ToKa r4 HanpqxeHprfl.
19 O6rscHLITe Ha3HaqeHLIe u [opqAoK pacrrera AorronHr.rreJrbHoro conporr4BneHris B cxeMax

BOnbTMeTpa.

20 Karze MeroAbr kr3MepeHprr conporrlnnenuft cyqecrnyor? llpune4nre cyqecrBeHHbre
oTJrr.rq[r MeToAoB.

2l [aftre KparKoe orucaHr.re cyqecrBy]oqrrx MeroAoB r.r3MepeHr,rr qacrorbr.
22 Kaxue lapaMerpbl erertpuuecrofi MorrlHocrlr Lr3Meprrorcr B npaKTlr.recKofi

sJreKTpOTeXnUre?

23 Kar<r.rrr,rr.r cnoco6arrrn r,r3Meprercr MorrlHocrr n rpex$asurx qeusx?
24 O6rscnrrre rrpt4Hrl un veitcr.nua qu(f ponoro BarrMerpa.
25 O6rscsI,ITe cylqHocrb MeroAa cpaBHeHr,rs c uepoft. Karne MeroAbr cpaBHeHr.rr c uepofi narra

ussecrHrr?
26 HaqeM ocHoBaH IIpI{HIII,II MocroBoro MeroAa u3MepeHr4s 3neKTpr4qecxrEx eerrl.rr4H?
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27 llpuye4r,rre cxeMy oAriHapHoro Mocra u o6ss.csure ero pa6ory.
28 Harmn r.rre ypaBxeulre paBHoBecr..rr Mo cra.
29 Olrscslrre [pr{Hrlran geficrnur KoMrreHcaropa rocrorHHoro roKa.

30 Hagosure ocHoBHbre Aocror.rHcrBa gneKTpoHHbx aHaJroroBbrx [pu6opoB.
31 Hasosure BeJILrqLIHbr, Koropbre cnoco6nu r,r3Mepsrb coBpeMeHHbre aHaJroroeue npu6opu.
32 flpunegrrre crpyKrypnyro cxeMy onerrpoHHoro BoJrbrMerpa.

33,{aftre orpeAeneHue quQponoro H3Mepr4reJrbHofo npu6opa.
34 Kaxue ABe oneparlr{r4 coBepmarorcq c Henpepbrnnofi serr.r.{r,rHoft npu ee npeo6pa:oBaHr4lr B

Ar{cKperHyro (uuQponyro) nenr.rurauy?

35 llepeuracJrr,rre ocHoBHbre ysnrr qra(fpoBoro ra3Mepr,rrenbHoro npra6opa.
3 6 llepeuucJrrrre o cHoBHbre Aocror.rHcrna qu(f ponbx r.r3Mepr4TeJrbHbrx npu6 opon.
37 [tn KaKr,rx qenefi npltMeH.sercs aBToMarvrga\vrfl. rasrrlepennfi?

38 9ro orHocrr K aBToMarpr3r4poBaHHbrM cpeAcrBurM usrnrepeunft?
39 9ro r.rMeror B cBoeM cocraBe aBroHoMHbre nauoro$yHKrlrroHtrJrbHue qu(fponne npu6opu?
40 r{ro npeAcraBJrsror co6oft r43Mepr{Tenrnue cucreurr?
4l HaKaKr.re KJraccbr AelrflTcs,I,IBK no HagHaqenzrc?

42 Kaxoso Ha3HarreH[e KoM[brorepHo-r43Mepr4TenbHbx cucreu?
43 9ro npeAcraBngror co6ofi Br4pryanr,Hue npu6opbr, KaKr4e gJreMeHTrr BKJIroqaK)Tcs B I,IX

crpyrrypy?
44 Hro upeAcraBnsror co6oft r.rHTeJrJreKTyanbHbre I.rsMepI4TeJIbHbIe cplcreurt?
45 9ro [peAcraBnrror co6oft cereBbre uu$opuaqlroHHo-r,r3MepllTeJlbHble cracrelmr?

flpourmocrpupyfi re Ha npr.rM epe o H epro cHa6xtatouleft opf aHI43aIIu n.

46 llpranecrr,r u oflucarb crpyKTypHbre cxeMbr r.r3MepeHr.rs HegJIeKTpLIqecKLIx BerI4qI4H (npxuue
u cpanueuur).

47 flepeuucJrr,rrb BeJruqr,rHbr rrpocrpaHcrBa vr Ha3BaHLI.f, upLr6opon /.nfl LIX LI3MepeHLIq,

Harrpr.rMep: ypoBHeMepbl, [repoxoBarocrb- npo$urouerpbl I,I T.A.

48 Ouucarb Bo3Mox{Hbre nyrr4 r4Jrlr MeroAbr I43MepeHLIt MulJIbIx reoMerpllqecKllx ptnMepoB

.ueraleft.
49 Otucarb MeroAbr r.r3MepeH[r yponueft arpeccHBHbIX xl,IAKocrefi n saxprrrrrx 6axax.

50 Kanprrr,rra MeroAaMr4 Moxuo r43Meprrrb ronIqI,IHy JlncroBoro npoKara v3 pa3nI,ItIHbD(

Marepuanon (vre4nax Qolrra, creKJIo, aJIIoMLIHI4enrte cunanu)?

51 Kar r43Mepr4Tb paccrosHue MexAy AByMt BepuLIHaMz rop?

52 Ormcarb flpr,rHrlr,rr Aeftctsus npoQranoruerpa c nbe3osJIeKTpI4qecKI,IM upeo6paroBareJIeM.

53 llpunecru rnaccurpr{Karlr4ro MexaHr4qecKI,IX BerI4quH I,I cBt3I4 MexAy HI4MII.

54 MeroAsr r.r3MepeHr.rs AlraMerpoB, roHKr4x 6es Hsor.f,Ulau, upoBoAoB I,I onl4carb KparKo I{x

cyrrlHocTb.

55 Karc r{3Meplrrb ronrqr,rHy rarbBaHriqecKofo rIoKpbITI{t (nnnenr) Ha craJlbHbrx I{ MeAHrIX

IIJIACT}IHiIX.

56 Onprcarb Bo3MoxHbre MeroAbr rr3MepeHl4t ronIIII4HbI lI3oJItIII4oHnofi lenrrt B rlpouecce

nepeMoTKI4.

57 flepevucJrr,rrb rrapaMerpbr 4.BvDrreu.r4s, cB.f,3b Me)K.qy HrrMLI, eAUHI4IIII LI3MepeHpIf, uul3Bautrs
upn6opon Anfl rrx LBMepeHLIt.

58 Mero4rr r.r3MepeHr.rr cKopocrefi rpancuoprHbrx Ha3eMHbIX cpeAcrB LI onllcarb KparKo LIX

rrpr,rHuunbr Aeftcrsufl.
59 Kaxue ocHoBHbre xapaKTepprcrlrKr,r r4Meer npeo6pasoBareJlb HesneKTpI,IqecKI,IX serI4qLIH?

6 0 Oxaparreprnsyfi re MeroAbI l,tstuepeu u[ HegneKrpI4qecKI'IX BeJIuqI'IH'

61 Kar rnaccuQzqllpyloTct npeo6pa:oBareJll,I HesneKTpLIrIecKHX geII4qLIH?

62 O6rscrrure ycrpoficrBo, upr.rHrlnn AeftcrBvrs. vt o6lacrr [pI4MeHeHI,Is npeo6pa3osarereft

He3neKTpIIqecKHX BeJIUqrrH: peocTaTHbrx;

63 floscrrure KoHcrpyKTr4BHoe ycrpoftcrno: MaHoMerpa c reH3oMerpI'ItIecKuM

npeo6pasoBareJIeM.
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B'octrc'{ B z3MepeHr4r rpeo6pa3oBareJrrMr,r HeeneKrpr4qec*r'x

65 Paccraxure o6 ocHoBHbrx lr3Mepr.rreJrbHbx unsoprrraquoHHbx clrcreMax.

8' v"e 6no-r\remod uqecxo e u unQop.u ar4uoHHoe ofuecnettea ue d ucqunnuuu.

8. I Ocnoenon numepamypa

1. 3axapor U.lL,llasrenxo IO.
Cnpanovnoe noco6ze. 2013.

(D. 3ranoHrr s o6racrrr gneKTpopaAr4o_r,BMep euuir.

oneKrpoHr{xa. yq. An, By3oB /., O.[. fly4rHH,

enufl.: Y.re6Hur In, cpelHero
crep. - M.: Zs4arelrcrufi {enrp <Axa4euua>,

- 4'flluruuapen B'Io. orerrpopa4r4oa3MepeHz.s: vqe6'uK Ans cpeAHeroupo$ecczoHanbHoro o6pa:onaH"". _ tvt.: Zs.qaren".xnft qeurp <Axa4elrax >,2013_ 336 c.

8. 2 [ o n onu umerb H a^fl numep amyp &

1.2 :Tr"Til:;*;?mn#i;l'i: .w,^,t
tn JIbHLIe rpeo6pasoBareJrr{. Kuen : Brarqa ruxola,lgg l-297c.T' H3MepeHzt HegneKTpl{qecKr,rx BeJrr{rrkrH: flepeno4 c uenr..-M.:

6c.
5. http://www.twirpx.com
6. http://www.tehlit.ru

9' MamepuonbHo - mexHuvecKoe o1ecneqeuue ducqunnuntt (onexmpuqecKue u3JwepeHurr
H e ?Jr eKmp uqec Kux e en uv uu)

Jlexqraonuble ayAI'TopI4I{ ocHalrleuu na6oparopHbrMr,r creHAruri. zcuo*syrorc, TeKcroBbre3araHus' Ans reKynlero KoHTpoJLu 3HaHI4ft cry4euroB, [oJIfIeHHhre npn caMocrorreJlbHoM
r{srreHr.ru JreKrlr,roHHofo Kypca.

10. Memodu,tecKue peKoMeuda4uu no opzsHusa4uu u:)yqeHun ductqurutuntt:

Pa6oqas yre6naa [porpaMMa IIo Ar.rcqunnr.rHe <orerrpr{qecKue u3MepeHr.r{3neKTpt4qecKl'Ix I4 HeSneKTpI{qecKLtx BeJII{.II,IH) cocraBJleHa B coorBercrBuu c rpe6onauurlrzOelepa;rrH
<<AeroMarr,r o npo$rnro rloAroroBKa

Lrzyu 3'04
3auxrvit, BrIIIoJIHeHI4{rIpaKTI'IgecKIlx pa6or' Cauocrosre,lbHiul pa6ora 3aKrroqaercr B BbrIroJrH e1Lrvt gara1u',

caMocrogreJlbHoM I'I3yqeHAI{ TeM CTy.4eHTOM, a raK xe B KOHCngKTUpOBaHkrureM r,r Harruca111
TECTOB.
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Kypc I rpynna_POlgAP62ATII cenecrp 1,2
llpeno4anarenb - neKrop fnyrur<on f.E.
flpeno4anarenu, BeAyrque npaKTr.rqecKr{e saHflrufl, f nyumon f . E.
Ka$espa ATIIuII
Becosoft xoo0Quqnenr ArIcqunJII,IHbr B ooBoKynHoft pefirunronofi orIeHKe, paccqr4TbrBaeuoft no
BCeM AlrCqUnJrr{HaM.

HauNaenoeaHve rvct\vnnvHrr / rypca Yponens//crylenr
o6pasonaatr

(6aranarpuar,
CIIEqIIAJII,ITCT,

Marucrparypa)

Craryc Ar{c utrrlJrrrHbl
r pa6oueru yre6xonr
uane (A, E, B, f)

(ecau eeedena
uodynono-

peitmunzoaan
cucmeua\

Korruecreo 3aqernbrx
eAI{HrIu / xpegHron

Slexrprvecrt,te lr:MepeHlur gneKTpruecxlrx

r.{ HeSneKTpruecK[x BeJI[TqrrH

6axalanpnar E 4

CnaexHute AHcuunJtuHbr no yqe6uomy [JraHy..

QI.{3I4Ka, TeOpeTI{qeCKat MeXaHI{Ka, [pIiIKJIaAHaf, MeXaHI4Ka

BBOAHbTT;r MOAyJIb
(axo4nofi peftrunr-xonrpoJlb, upoBepKa (ocraroqHbrx> :uaHufi rro cMexHbrM ArEcuunnugalr)

Terua, la4aHve uilil Mepotrpurrue BxoAHoro
KOHTpOTq

BuAu
reryuefi

aTTecTarlnu

AyAnropnar
wr4BHeay]I.u-

TOpHat

Mranzvalr
HOe

KOII4qECTBO

6arron

Marcnvalrs
oe

KOJII{IIECTBO

6arnon
@lrgzxa. 3lexrpn recxufi ror.IlocreAoBareJrbHoe r4

rrapaJrJleJlbHoe COeAr{HeHr{e npoBoAHnKOB.

ycrnrrI
onDoc

ayAr{ropHat J 6

Onsuxa. Pa6ora !r MorrlHocrb roxa flpaerua KvpxroQa
.Lrrrr pa3BerBneHHbrx ueneil.

TECT ayAHropHat J 6

I4roro: 6 t2

EA3OBbII' MOAYJIb
(npoeepxa:uanuft u yueunfi uo 4ucqurnuue)

Teua, :aAauue llJur Mepo[puqrfie rer(yruero
KOHTPOTq

BuArr
reryuefi

aTTecraur,rH

Aylnropuaa
unr.r BHeayAu-

ropHat

Muunualr
HOe

KOJII,FIECTBO

6arron

MaxclarralrH
oe

KOJII,FIECTBO

6allon
Jleruuosnue 3aHATwl KOHrpOnb ayAr4ropHat 4 8

BraAu u MeroAbr raruepeuuft. llorpeuruocrn usrrlepenui. cau. pa6. ayAHropHat z 5

Ocnosrnre xapaKTepr,rcrr{Kr.r rnMepr,rreJrbHbrx npu6opon
n upeo6pa:oaarelefi.

cau. pa6, ayAr4ropHar. 2 )

llocreAosarenbHoe coeAr4Henrae npeo6pa:orareleft . call. pa6. ryAr.rropHat 2 5

llpeo6pasonarenl,r He3nexTpr{qecK[x BeJrrrrllrH.
Peocrarutte, TeH3ope3ucropHbre, rlbe3o3JrerTptrqecKne.

cav. pa6. aywrropHafl. z 5

Zsruepe nue He3ne r<rp rFrecKr,rx BeJrnquH. I4sv ep euw e

OCHOBHbIX MEXAHI,TIIECKIIX BEJIITTILIH.

TECT ayAnropHat Aa 8

I,l suep lrrelrHure a uQopnr autroH H br e cucreM br. xoHrp.pa6. ayAr.rropHat 8 t6
3K3AMEH t4TOt'OBafl

ATTECTAUI''

ayAr,rropHat 8 t6

I4roro: JZ 68

AOII OIHI4TEJIbH brll MOnyJIb
Terrla, SaAau Ue Vril MepOIIpUqTue AOr| OJr H UTeJr bH orO

KOHTpOJTfl

BuArr
rercyuefi

aTTecTaur{}t

AyAuropuaa
vnvBHeayIr4-

TODHAfl

Mnulnual.
KOn[rIeCTBO

6aruron

Maxcnual.
KOII4I{CCTBO

6affios
{orcnan Ouenxa

AOKJla.{a

ayELrTopHafl 6 t0

Pa:pa6orxa MeroAr.rqecKoro pa3AaroqHoro Marepr4ana,
c6op un$oprr,taquu no saAaHHofi rer{e.

npe3eH. B

doprrae

ayAr4ropHat 6 l0

a^)z



qoKJra.tIa

t2 20
I4roro MaKcuMvM: 50 100

HeodxoAuurrfi MrrHnMyM AJrfl flolyrreHr.rs r.rroroBoft orleHKr.r uJrtr AorrycKa K
rrpoMer(yro.rno fi arrecrarl[u _50_ 6 aruroe.

.(onolurareJrbnble rpe6oeauus rnrfl cryAenroB, orcyrcrByrounx Ha 3aHflTrrqx 11o
yBaxlfreJlbHof IIpnqlIHe: ycmHoe co6ecedoaauue c npenodanamereM no npo|neua*t
nponyl4eHHbw npaKmuqecKu)c aautmuti, o1nsamenuHoe BbtnonHeHue caMocmotmenbHwx pa6om.
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