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l. Itenu u sadaqu yueduoil duc4unnunu

I{elr AI{cIIHrIJrunu: I-{errMLI ocBoeHus, rLrcur4trJrr4Hbr <3rexrpu.recKr4e r.r3MepeHr.rt
3neKTpllqecKl{x Il HegneKTpI4qecKLIX BeJlrdrrprH)) flBJrrrorcr o6ecneqeHr{e 3neKTporexnu.{ecxofi
noAroroBKl{ cryAeHToB Ha ypoBHe 3HaHr4s MeroAoB 3neKTpuqecxr.rx r{3MepeHr4f, crpyxTypbr r,r

TI{[I0B I43MepI'ITenbHbIX npu6opon, KoH$I4rypaur4u uH(bopMaqraoHHbrx r{3Mepr4TenLnbx cr..rcreM;
3aAa.ru ALrcIrrlrIJII,Inu: 3a1avefi AucrlunJrlrHbr flBlrgercs. eupa6o'rxa yN{eHr.rs nrr6uparr

neo6xo4zllrre 3neKTpoll3MeprlTenbubre npu6opu u ycrpoficre a Anfl. npoBeAeHut
Lr3Mepr,rTenbHbrx gKcnepr{MeHToB.

2. Mecmo duc4unnuHu 6 cmpyKmype OOII BO

,{zcqznnuHa orHocl{Tc{ K o6ssaremHbrM Arlcur{TIJII4HaM Bapl,Iarr4BHoft .racru 6roxa
8.1.B.07 <[ucquunnrt (uolynn)> OfOC BO ro HanpaBJreHr4ro noAroroBKr.r 15.03.04
AB TOMATI43 AIJVTfl TEXHO JI O f I,II{EC KI4X NP OUE C C OB I,I IIP O I43B OAC TB.

3. Tpe6oeanun K psynbmamant ocnoeHufl ducqunnuuu:
llpoqecc I43yqeHI4t ALIcqrIUrr4Hbr HanpaBneH Ha $oprvruponauze gJreMeHToB

cne.qyfotul4x KoMnereHuufi s coorBercrBrzrz c O|OC BO u OOII BO rro AaHHoMy HarrpaBneHr,rrc

B pesyrsrare ocBoeHr.{.s Ar.rcqulnr.rHu o6y.raroqufi cr 4olNen :

3narr:
- ocHoBHbIe 3aKOHbr SneKTpOTexHuRvt;

- MeroAbI pacr{era nunefrnrrx u neluuefiHbrx gJleKTprlr{ecKlzx 14 MafHr{THrx Ilenefi;
- $zsuuecrrle v MareMarr,rqecKr4e 3aKoHoMepHocrr.r npoqeccoB B

sneKTporexHr.rLre cKr.rx ycrpofi crn ax B p a3nr4qHbx pexr.rMax ux pa6 orrr ;

- ocHoBHbIe noKiBarenlz oJleKTpl{qecxoft qenu [epeMeHHofo roKa - MoulHocrb, cos,
3Heprurc SJIeMeHTOB;

- crpyKTypy 14 MeroAtr pac.rera rpexQa:noft olexrpuuecxoft uenr4;

IO,IITOTOBKI4 ( CNC III4ANbHOCTI4 ):

Koa
KOMTIETEHTIIIU

OopnrylupoBKa KoMrrereHrlrltl

06qercynr,TypHbre KoMrrereHrl vfllr.rr (OK)
oK-5 cnoco6socrbro K caMoopraHH3aur,rn u can,too6pa:oBaHHro

06rqen po$eccroHaJrbH bre KoM rrereHunqM B (O[K)

olIK-4
cnoco6socrbro yqacrBoBarb B parpa6orrce o6o6uleuuux BapHaHToB perreHzq
npo6len, cBq3aHHbrx c aBToMarr,rsaquefi [pou3BoAcrn, nu6ope Ha ocHoBe aHaJwrga
BapLraHToB orrrrzMuurbHoro flporHo3upoBaHHq rrocJ]eAcrBtrit pefieuus.

lI po Q ecc n o H aJl b H [,r e Ko M rr ereH rI n q N,r r OIK)

tIK-1

cnoco6Hocrsro co6uparb H aHarusvrpoBaTb HcxoAHbre rau$oprrlaquoHHbre AaHHbre
An[ npoeKTHpoBaHU-S TeXHOJIOTI{qeCKHX npOUeCCOB H3TOTOBJIeHTAT npoAyKrlrau,
cpeAcTB L cHCTeM aBTOMaTH3aUUr4, KOHTpOrq, TeXHOJIO[I4qeCKOI-O OCHaUIeHHTI,

AI,IaTHOCTI4KH, raonlnaUufi, ynpaBneHr,rr npoqeccaMr,r, )rfl43HeHHbrM urlKJrOM
npoAyKur4r,t v ee KaqecrBoM; yqacrBoBarb B pa6orax rro pacqery v
[poeKT]rpoBaHHro flpoueccoB H3roroBreHr,r.s npoAyKrrah H yKai]aHHbrx cpeAcrB H

cacreM c HcnoJrb3oBaHueM coBpeMeHHbrx un$opr',rarruoHHbrx rexsoaornfi, MeroAoB
H CpeACTB rrpoe KTr4pOBaHliJr

IIK-7

cloco6nocrtrc yqacrBoBarb B pa:pa6orxe npoeKToB rro aBToMarri3aqHu
npou3BoAcrBeHHblx u rexHoJrot'r4r{ecK}rx [poqeccoB, TexHnqecKHX cpeAcrB vr

cHcreM aBToMarv3auaH, KoHTpoJIfl, AI,IafHocrHKI4, ucnFIrall,nil ylpaBneHus
IPOUCCCAMI{, )KI43HEHHbIM I{HruIOM TIPOAYKUI4H I,I EE KAqECTBOM, B TIPAKTI,TqECKOM

ocBoeHan r.{ coBeplleHcTBoBaHr4r,r AaHHbrx npoqeccoB, cpeAcTB H cr4CTeM



- ocHoBHbIe cBoficrBa gneKTpuqecKl,rx MaIIruH nocrosHHoro H nepeMer{Horo roKa;

- ocHoBHbre rroHrrr,It MerpoJrornr{ecKofo o6ecueuenux;

- ocHeBHbre oJreKTpor43MepuTeJrburre npn6oprr;
Vruers:

- IIpHMeHsTb TeopeTlrqecKlre 3HaHLr.s .4nr perxeHufl npaKTr4qecKr.rx H Har{Hbrx 3aAaq

sneKTpoTexHrrKH;

- BnaAeTb MaIIIIrHHbrMr,r MeTOAaMr4 paCqeTa 3neKTpprqecxux qeleft;

- rrpprMeHrrr n pa6ore ocHoBHyro H AorroJrHr.rrenbHylo nlrreparypy;

- npr4MeHrrr n pa6ore [ocJreAHHe HayqHbre Aocrr{xeHur;
B.naAerr:

- yMeHVeM cocraBJltrb orrrlcaHrls upoBoAr.rMbrx uccneAoBaHrafi, no4roroBr{Tb orr{er
(o6sop) ro pe3ynbrarau pa6oru;

- npaBl4nbHo BKJIIoqarb ocHoBHbIe 3neKrpou3MepureJrbHlre upu6opbr v [po[3BoAraTb
u3MepeHr4r;

- BbIIIoJIHarr pacv€T ToKoB, nanprNeuufi vt norpe6lreuofi uorqnocru B rlerlf,x
rrocTosHHofo r{ nepeMeHHofo ToKa;

- BbIIIoJIHqrb B na6oparopl4ll MaKerI4poBaHLre npocrefiurefi orerrpuqecxofi qenr4 14

[poH3BoAIlTb gneKTplrqecKr{e r.r3MepeHr.rr - ToKoB, HalprxeHr4fi, uorquocru
4, Cmpyrcmypa u codepucanue duc4uwuHbl
4.1. Pacnpedenenue mpydoeuxocmu e s.e./'racax no eudqta aydumopnoil u
coJtto cmonmenu no fi p a6o mu c myd eumo e no c eMec mp LM :

4.2.

Cervrecrp

Koruqecreo qacoB

@oprr,ra

T4TOTOBOfO

KOHTpOnq

Tpyaoeux
ocrb,

s.e./.{acrt

B rou qhcJre

Ay.uuropHurx
Canocr.
pa6oruBcero JIexuufi

JIa6.
pa6.

flpaxrzv.
zausruit

I 2172 54 18 36 t8

2 3/l 08 36 36 72 3rsarureH

Izlroro: 144 90 18 1',' 90
Pacnpedenenue eudoe yuefnoit padomu u ux mpydoeJvrwocmu no pasdenan dac4unnuuu.

l\l
pa3-

AEJIA

HaunrcnonaHrre pa3AeJroB

KoruqecrBo qacoB

Bceno

AyAuropHan
Pa6ora

Buea
yA.

pa6o
TA

(CP)
I rr3 JIP



Itb
pa3-

AEJIA

Har.ruenonaHtle pa3geJroB

Ko;rHqecrBo rracoB

Bcero

AyAuropnan
Pa6ora

Bnea
yA.

pa6o
TA

(CP)
JI tI3 JIP

I

BneAeuze. O6rqr.re cBeAeHr.rr o6 r43MepeHprsx.
IrlsueprzrelbHbre MexaHr43Mbr rz npu6opu.
Irlcro.{Hrzrer 3Heprupr. Irlcroqnzrz roKa a 3[C, ux

B3aI,IMHbre npeo6pasoBaHklg,, cxeMbr 3aMerleHlrr.
fpaQ qelr4. OcnosHrre ronoJroruqecKr,re noHsrLlf,.
flocleAonareJrbHoe, napannenbHoe v cMerrraHHoe
coe.4r,rneHrrr [pueMHr,rKoB. Alre6pau.recKr4e
MeroAbr aHuru3a ueneft.

t6 2 8 6

2

Merogsr r.rrtrepeuufi
Cpe4crea oJreKTpr4rrecKr,rx u:nrepeuuft, eArrHLIubr,
3TaJIOHbr 14 Mepbr 3neKTpr.rqecK[X BeJrrIqr{H 14

He3neKrpr{qecKLrx BeJrrrqr,rH. Klaccu$uraqur
3JreKTpor,r3Mep 14 TenbHbrx upu6 opon, r4x MapKupoBKa
u rpe6onauufl, rpe4bflBJreHue K Hr4M. llorpeuruocru
utuepeuuft u upu6opoB; noprAoK rrx onpeAe IreHufl,
r{ ycrpaHeHus. TexHura 6esonacHocrr4 npu pa6ore
c gJreKTpot43Mepr.rreJrbHbrMr,r npz6oparvra.
O6pa:qonrre cpeAcrBa usuepeHufi. flonepra
cpeAcrB u:nrepenuft. Oco6eunocrr4 coBpeMeHHbrx
Mep, r43Mepr{TeJrbubrx npz6opon r4 cr,rcreM.

T6 2 8 6

a
J

lll:uepenue SJreKTplrqecKr{x BeJrrrqlrH
Irl:uepeuze 3neKTpl,rqecKr,rx BeJrrrr{trH KaK ocHoBa
usuepenufi Apyrr{x $u:vuecxux BeJrr.rqvH.
YHunepcanbHocrb vr pacnpocTpaHeHHocrb
gneKTpr,rqecKt,rx cpeAcrB usuepeuzfi. OcnosHrre
rroHrrr.rr v onpeAeneHrzr. Irlslrepenue
3neKTpr.rqecKr.ix napaMeTpoB: r{3MepeHr,re
conporr,rBneHtrs., duroerrz, r.rHAyKTr4BHocrpr,
nsauN{uoft r.rHAyKTr{BHocrr,r, Ir3MepeHrre MoIrIHocrI4,
SHepfLIt4 14 r{acToTbr 3neKTpr4qecKoro ToKa.
KnaccuSzx arJns., ycrpofi crno, npr4Hrlr.rn 4efi crnul,
cxeMa BKJTIOT{eHII', AocToI,IHCTBa u HeAocTaTKI4
gneKTpoHHbrx r{3MepvreJrbHbx npra6opoe.

T6 2 8 6



l\b
pa3-

AEJIA

Hau:ueHosaHrre pa3AeJroB

Ko.rru.rec'rBo qacoB

Bcero

AyAuropnar
pa6ora

Bnea
yA.

pa6o
TA

(cP)
JI II3 JIP

4

llruepenue HeoJreKTpr{qecxrrx BeJrrrqrrH
3reKTpuqecKrrMrr MeToAaMrr
O6IqIaft npr.rHrllrn r.r3MepeHr4s HegneKTpr4qecKr{x
BeJrrzrrr{H oneKTplrqecKr4Mr4 Mero.qaMrz. Zslrepenue
TeMrrepaTypbr, IaBneHr4r vt cKopocTz ABr,rxeHprq
noToKa BeruecTBa gneKTprzqecKr4Mrz MeToAaMr,r.
llapalrerpuqecKr.re npeooptrloBaTeJrr4
He3neKTpr{qecKr.rx BeJrr{rrr4H B SneKTpr4trecKHe.
Cpe4crna r43MepeHr4s He3neKTpr4r{ecKtrx BeJrvqr.rH.
Bu4rr r{3Mepr{TenbHbrx MexaHr,r3MoB.,4ocrorrHcrBa.
HE.[OCTATKId a o6lacrr npr{MeHeHr4{.
XapaxrepzcrrrKa napaMerpon npa6opon
Vcrpoficrna AoKluenralrnofi perLrcrparlLl4
nslrepurelsnoft vtuQopuaquz. 3lelrenrrr
I,I3MepraTenbHbrx un$opvraqr4oHHbrx crrcreM.
KounrrcrepHbre ran$oplraqr4oHHbre crrcreMbr

l6 2 8 6

5

LlruepeHue rerrJroBbrx napaMerpoB.
Pe:ucrusHrre TeMneparypHbre .qarrrr4Kr,r
TepMocolporr4BJreHr.rr. pe3r,rcrr4BHbre

TeMrrepaTypHbre AaTqaKr4 Ha ocHoBe
ronyrpoBoAHrrKoB repMr4cropbr. Tepuonapu,
eQ$exr 3ee6exa. IlonynponoAHtrKoBbre Aarqr.rKr4
reMrrepaTypbr Ha ocHoBe p_n_nepexoAa.
I4urerpalrHrre nonynpoBorHr.rKoBbre rarrrr.rKr4
TeMrreparypbr. I4suepeuue reMneparypbr
nr4poMerpur{ecKLtM MeroAoM. I4:lrepeHue pacxoAa
renrtosofi gHeprrrr4. Z:rraepenne rerrJronpoBoAHocrr4

t6 2 8 6



i\b
pa3-

AEJIA

HauuenonaHHe pa3AeJroB

KoluqecrBo qacoB

Bcero

AyAuropuar
pa6ora

Bnea
yA.

pa6o
TA

(cP)
JI rr3 JIP

6

MeroAu rr cpeAcrBa rr3MepeHr.rfl AaBJeHns.
Bu4rr r.r3MepreMbrx 4auennfi: a6comornoe,
I,I3ObITOqHOE

llpeo6patoBarerr14
ueru6panrr

v au$QepeHuuanbHoe.
AaBneHI4.f,

14 TOHKI,IE

(czm(fousr,
ulacrunu).

Teus opeszcrlzBHble ceHc opbr u AarrrytKpt AaBneHLIt.
Kpeuuuenrre Aarqr{KI4 AaBneHr4r Ha ocHoBe
rrbe3 ope3rrcrt4 BH oro s$ $ er<ra. Eltco crnrre Aarqr,rKr4
AaBreHLrs. Aat.IVru AaBreHr,r.s Ha ocHoBe
Irbe3o3JreKTpr.rqecKoro eQ$exra. PesoHaHcHrrft
rrpr4Hrlr4n r{3MepeHr,rs AaBJreHr,r.r{. Maruururre
(rzH4yxrznurre) 4ar.ruKr{ AaBJreHr.rr.
OnroslercrpoHHbre Aarqr4Kr4 AaBreHr4s. Cnoco6rr
Lr3MepeHr.rfl BaKyyMa. Baxyyvtmr e rarquKu.

t6 2 8 6



J\b

pa3-

NEJIA

HauueHonaHue pa3AeJroB

Kolu.recrBo qacoB

Bcero

Aygnropuan
pa6ora

BHea
yA.

pa6o
TA

(cP)
J] tr3 JIP

trIrrrepeune cBeroBr,rx [apaMerpoB.
OnrosreKrpoHHbre AartrrzKr4 Lr npeo6pa:oBareJrrt.
KlaccuQuxaqur npueuunxoB r{3nyqeHnl,
Ouronnue napaMerpbr (forouyncrBrareJrbHbrx
SJIEMCHTOB: sneKTpHqecKr4e napaMeTpbr,
cneKTpanbHarr qyBcTBI,ITeIbHOCTb, AI4HaMLITIeCKHe
xapaKTeprrcrr.rKr4 QoronpuevrH14KoB. Bnyrpeunufi
$ oroe S $ err. flpzerran aKV LB n''c,eHvrs., o cHoBaHHbre
HA BHyTpeHHeM Qoros(fQexre.

npr.rHrlrrn pa6orsr,@ oroc onporr,r B JreHr.r e :

ycrpofi crno, cnoco6u [crroJrb3oBaHr.rr. OoroArloA :

rrpr{Hur{n aefi.ctnux, pexr4Mbr pa6orbr, Tr.rrrbr
(f oro4zo4oe.
Conne.{Hsre
BCTIOMOIATEJIbHOE

6arapeu: ycrpoficrno,
o6opy4onanue.

@ororpausrrcrop: rrplrHrlrzn aeitcroux, pexrrMbr
pa6orrr, o6lacru npr4MeHeHr4r. [aruuxll
ocBerrleHHocrr4: npr.rHrlun pa6oru, ycrpofiurno n
o6lacru npr4MeHeHrr{. {ar.ruxu npu6luNeuux:
npr,rHrlun pa6orbr, ycrpofic:rno r4 o6lacru
rpr4MeHeHr.rq. I4u(fparpacHue r4HrerpanbHbre

$oronpuduHt4Klr: [pr4Hurr[ pa6orrr, ycrpoficrno u
o6racru nprrMeHeHrrr. PIR ceHcopbr: rrpr{Hrlr4n
pa6orrr, ycrpoficrno u o6rracru rpuMeHeHrzq.
T[nu.{Hrrfi cocraB ycrpoficrna coBpeMensoft
quQponofi TexHr4Kpt Anr nonyqeuuq uso6paNenufi
Ha ocHoBe lpz€rr,rHuxa Marpr.rrrHoro rLnra. lI3C
(CCD) npu6op c sapr4onoft cBfl3blo: ilpr4Hrlr{n
pa6orrr, ycrpoftcrno z o6lacrlr rpr{MeHeHr4s.
Cnoco6rr cKaHapoBanzq lI3C (CCD) MarprrrrHbrx
npueuHuxoe. KMOI (CMOS) MHoroorreMeHrHrre
npzeuHurlr: rpr.rHrlr.rn pa6orrr, ycrpoftcrno vr

orrrrrr4q or lI3C. CpanueHue CIS v CCD
TexuoJrorr,ur cKaHr4poBanlafl' CIS cencop: [pr.rHur4n
pa6oru, ycrpoficrno u o6lacru npr.rMeHeHr.rr.
TeIInosble rrpeeMHr4Kr4 u3nyr{eHr,rr, 6olotrlerpu:
npliHrllan pa6orsr, ycrpoftcrno, o6racru
npr4MeHeHlrq. Marpnvnue AereKTopbr Anfl
TerrJIoBI,I3r.IoHsoft TexHuKLr, TI4rroBarr crpyKTypa
TenJroBrr3opa. BHeuurzfi $oroeQ$exr, npueuHzrcz
v3nweHvs., ocHoBaHHbre Ha BHeIrrHeM

$oroe$$erre. @oroelerrpoHHbre ).laHoxr4Tenr.r
(o3y).

16 2 8 6



Irb

pa3-

AEJIA

HautvrenosaHne pa3AeJroB

Konu.recrBo rlacoB

Bcero

AyAIlropuan
Da6ora

Buea
yA.

pa6o
TA

(cP)
JI TI3 JIP

8

PacxoAovrerpuq. Vponuevrerpuq.
Pacxo4ouepu rocrosHHoro trepeflaAa AaereHuft
(poranerpu). PacxogoMepbr nepeMeHHoro ypoBHs
(qeresHe
rrepeMeHHofo

pacxoAoMepbr).
repenaAa

Pacxo4orr,reprr

AaBJreHI4g.
pacxoAoMepbr.TaxoruerpuqecKue

3rexrpouarHr4THbre (lrarHurozu4yrrluonurre)
pacxoAoMepbr. Tenrtoerle pacxoAoMepbr
Ynrrpa:nyxoBbre pacxo.uoMepbr.

flourasxoebre MafHr.rrHbre ypoBHeMepbr. Byftxonsre
ypoBHeMepbr u nJrorHoMepbr. flonrtasxoeHe
repKoHoBbre ypoBHeMepbr.

M af Hr4TO CTp r4 KrI r'r O H H bre

llolnasronrre
ypoBHeMepbr.

fra4pocraruqecKve ypoBHeMepbr. Eurocrnrre
ypoBHeMepbr. Arycruvecrve ypoBHeMepbr.
Onru.{ecrue ypoBHeMepbr n cr{fHanr{3aropbr
ypoBHr. Onru.recrue noKarluoHHbre (na:eputre)
ypoBHeMeprr. Terrosrre ypoBHeMepbr

t6 2 8 6

9

Ll:uepenue rrapaMerpoB ABnr(eHHq.
IloroNesue, nepeMeuleHr4e cKopocrb r.r ycKopeHr{e.

[ar.ruru cKopocrlr vt ycKopeHr{{. Onruqecrze
AonnepoBcKue a3MepLrTeIV cKopocTpr, ycKopeH'r{ 14

rryrr{. Marnurnsre aKcenepoMerpbr. Mexanrzqecrue
aKcenepoMerpbr. ElrxocrHrre aKceJrepoMerpbr.
llresoslexrpr.rqecKr.re aKcenepoMerpbr. f upocxonu.
,{arvuru yrna noBopora (enno4epu).

l6 2 8 6

I'Imozo: r44 18 72 54

4.3. Tenumuqecxuil nJtaH no eudoJvt vqe6noil denmentnocmu

nEKTIUU

Irb
rtln

Houep
pa3AeJra

AIICqUTIJII,IHbI

O6ren
qacoB Teua JreKrrHrr

Y.{e6Ho-
HarJrrAH.
noco6us

1
I 2

f ocyaapcrBeHHar cprcreMa o6ecne.reHlrq
eArzHcrBa usuepeuufi. O6uze cne4enul o6
v 3MepeHr4rx. Z:uepu reJrbHbre MexaHlr3Mbr r.r

npu6 opsr. flonqrue o6 usvrepen vrflx 14 eAr4 Hr,rqax

$ ras u.r e c xux B e Jr r.rqr.rH . VIcr opus p a3Bn'rus.

Cren4u,
ra6oparo

pHoe

o6opylon

9



flpu6opocTpoeHr4.f, r4 oneKTpoH3MepaTenbHofi
TexHr,rKrl. I4cro.rHr.rx[ gHepnrr{. Izlcro.{Huru roxa
I4 3AC, prx B3ar.rMHue npeo6pa3oBaHvs, cxeMbr

3aMerrleHr4r. fpa$ uenu. OcHoBHue
TOIIOJIOTIIqECKI,IE TIOHf,TIl'.

AHLIC

2 z

MeroAsr uruepeuufi
Cpe4crna gneKTpr4qecKr4x u:uepenufi,
elr4Hr4rlbr, 3TiuroHbr kr Mepbr sleKTpuqecKr,rx
B eJII4qr4H rr H e3neKTpl{qecKl4x BeJIraqLIH. Texnara
6e:ouacHocrra npu pa6ore c
3neKTporr3MepraTenbHbrMr,r npz6opauu.
O6pa:uonrre cpeAcrBa nruepeuvfi. lloneplca
cpeAcrB u:vlepeuufi. Oco6esnocru
coBpeMeHHbrx Mep, r.r3MepprrenbHbrx npra6opon
LI CIICTCM.

Yqe6iroe
noco6ue

J 2

ll:u epeuue 3JrenTprrqecKr{x BeJrrrqrrH
l{suepenue oreKTplrqecKux BeJrrrquH KaK

ocHoBa usnepenufi Apyrlrx Su:zuecrux
BeJrrrrrr4H. YnunepcalbHocrb Lr

pacnpocTpaHeHHocTb 3JreKTpprqecKlrx cpeAcTB

u:uepenufi. OcnosHtre rtoHsrlrq vl

oIlpeAereHuq.

Y.{e6Hoe
uoco6ae

I,Istuepenue gneKTpuqecKr,rx napaMerpoB:
r,r3MepeHr4e conporr4Bnenvrs., €MKocru,
14HAyKTr4BHocrr4, egar4NlHofi LTHAyKTT{BHocrlr,

rr3MepeHrle MorrIHocTt{, SHeprr4rl u qacToTbl

SneKTpI4r{ecKof o ToKa.

Yqe6noe
noco6ue

Knaccu(furar\r4fl. ycrpoftcrno, [pr{Hrlr4r]
geitctnun, cxeMa BKrloqeHuq, AocroI,IHcrBa I,I

HeAOCTaTKU 3JreKTpOHHbrX r43MepprTenbHbrx

upv6opon

Y.re6Hoe
uoco6ue

4 2

I{:rrepeHne He3JreKTpnrrecKrrx BeJrrrrrr{H
SJreKTprIqecKriMrr MeToAaMrr
O6r{Hfi flprrHur{n r.r3MepeHr4q He3neKTpt4rrecKr.rx

BeJIr{r{r4H SneKTpr,rqecKl4Mr4 MeToAaMI4,

Irl:naepeuue reMneparypbr, .qaBneHr.rs vl

CKOpOCTI4 ABLIXeHI,I' IIOTOKa BeIIIeCTBa

3neKTpr4r{ecKI,IMZ MeTOAaMI4.

Y.re6Hoe
uoco6ze

He3neKTpr{qecKr,rx

MEXAHI43MOB,

u o6nacrb
napaMeTpoB

Cpe.lcrna Lr3MepeHlrt
BEJII,IqIIH.

BuArr v3Mepr4TenbHbrx

AOCTOI,IHCTBA, HEAOCTATKI,I

npr.iMeHeHr4q. Xaparrepucrr4Ka
npu6opon

Y.re6Hoe
noco6ze,
y'Ie6no-

rrpor43BoA

CTBEHHA'

ra6oparo
DVIA

10



4

Vcrpoficrna AoKyMeuramnofi perr4crparlpr4

usnrepuremuofi nuQoprvraquu. 3rerr,renmt

[3Mepr{TenbHbIX IaH$opvraul4oHHbIX cl4creM.

Konnlrorepuue ranQopMarlr.roHHbre cl4creMbl

V.re6Hoe
noco6ze,
y're6no-

rrpoH3BoA

CTBEHHAJI

na6oparo
DVg,

5

2

I4ruepeune rerrJroBF,rx lapaMerpoB.
Pegracrrznnue reMrreparypHbre Aarqr4KI4
TepMoconporlrBJreHvr. Pe3r,rcrr,rBHbre

TeMnepaTypHbre AaTq[Kpr Ha ocHoBe

nonynpoBoAHt4 KoB - TepMr{cTopbr

Y.{e6Hoe
noco6ue,
yue6no-

rrpora3BoA

CTBCHHiUI

ra6oparo
DVIS'

Tepuonapr,r, oS@err 3ee6exa.

flonynponoAHlrKo Bbre Aarqr4 Kr4 TeMriep arypbr Ha

ocHoBe p-n-lepexoAa. Irlurerpartrnrre
nonylpoBoAHr4KoBbre Aarqr4Kr{ TeMrrepaTypbr.

Yqe6noe
noco6ue,
y're6no-

rrporr3BoA

CTBEHHAJI

na6oparo
DUfl

6 2

MeroAsr n cpeAcrBa r,r3MepeHrrs AaBreHuq.
BuArr r43MepqeMbrx 4aereHufi: a6comouroe,
ug6rrro.rHoe r.r gu(b$epeHrlr.ranbHoe.

flpeo6pasoBareJrr.r AaBneHLrs (cum$ouu,
neu6paurr r4 ToHKhe nracrnurt).

Vqe6noe
noco6ne,
yue6Ho-

IIpoLr3BoA

CTBEHHA'

na6oparo
pufl

Teusope:ucrkrBHbre ceHcopbr Lr Aarqr,rKr.r

.[aBneHI4q.

KpeuHuenue AarquKr4 AaBneHHr Ha ocHoBe

rrbe3ope3r.rcrr.rBHoro e$(fexra. Elrxocruue
AarqrrKH AaBneHHq.

Vqe6uoe
noco6rae,
y're6no-

npor,r3BoA

CTBEHHAS

ra6oparo
DUs'

2

IrI:uepeuue cBeroBbrx napaMerpoB.
ZsnepeHue cBeroBbx BeJrr4rrr,rH. Ocuonurre
rroHJrTr4r I,I onpeAeneHlrq.

OuroelerrpoHHbre AarrruKlr ,r

upeo6pasoBareJrr.r. Kraccu$uraqur
npu€rr,truroB rl3nytreHprs. O cnosHrre napaMerpbr

Soro.ryecrBvreJrbHbrx gJreMeHToB:

SJIeKTpnqecKue napaMeTpbr, cleKTpanbHfM
r{yBcTBI4TenbHOCTb, AL,IHaMLIqeCKI4e

xapaKTepr4crlrKr4 $oronpuErvrHrdKoB.

Yqe6noe
noco6ue,
yve6uo-

npon3BoA
CTBEHHAII

ra6oparo

PVfl

11



Buyrpenuraft Soro:Q$exr. flpu€ir,ruurr.r
r{3n) {eHI,Is, ocHoBaHHbre Ha BHyTpeHHeM

Soroo$$exre. Ooroconporr,rBneHue: npr,rHur{r
pa6orbr, ycrpofi crao, cnoco6rr HcnoJrb3oB aHvrfl,.

OoroAraon: fipr4Hrlr,ru AeftcrBr,rr, pexr4Mbr
pa6orbr, Tr4nbr OoroAraolos.

8
2

Pacxo4olrerpuq. YponHemerprrfl .

PacxoAouerpur. OcHoBHbre noHrrprfl, n
orrpeAeneHzs. PacxoAoMepbr nocroqHHoro
nepena.{a Aasrenuft (poranerpsr).
PacxoAorr,repbr nepeMeHHofo ypoBHr (rqelenue
pacxo.qor',repu).

Vqe6noe
noco6ue,
yue6no-

IIpoa3BoA
CTBEHHA'

ra6oparo
pr4q

Yponneuerpur. OcHosHHe roH.srr4r Lr

onpeleneHr4_s.

flonranxoerre MafHr,rrHbre ypoBHeMepbr.
Eyftronue ypoBHeMepbr v rrnorHoMepbr.
flourasronHe repKoHoBbre ypoBHeMepbr,

Onruqecrue ypoBHeMepbr lr crrfHaJrr.r3aropbr
ypoBHq. Onrnqecrue noKarlrroHHbre (narepuue)
ypoBHeMeprr. Tenrosrre ypoBHeMepbr

Vqe6noe
uoco6ue,
yve6no-

Irpor43BoA

CTBCHHAq

na6oparo
ptrs

9 2

Llruepeuue [apaMerpoB ABr.rxeHrq.
Ocnoensre rroHqrus u o[peAeJreHrrfl.
floroNeHue, lepeMerrleHr{e cxopocrb u
ycKopeHr{e. latuuxu cKopocrr.r u ycKopeH[s.
Onrnqecxue AonnepoBcKr4e u3Mepr.rrenr4

cKopocTr,r, ycKopeHlrr 14 t7yTu,

Yqe6soe
uoco6rae,
yre6no-

[pOLI3BOA

CTBEHHA'

ra6oparo
DVIfl,

Maruprrnue aKcenepoMerpbr. Mexanuqecrrae
aKcenepoMeTpbr.

Y.re6Hoe
noco6rze,
yve6no-

flpor43BoA

CTBEHHAS

na6oparo
DVIS,

I,lroro: 18

4.4 JladopamopHue pa6omor yveduauw rutaHoM ne npedyctwompeHbL

4.5 llpaxmuqecKue 3aHnmun

J\b

rt/t

Honrep
pa3AeJra

AIICqUIIJIIIHT,I

O6reu
qacoB Teua fiparcruqecKoro 3aHsruq

Yqe6no-
Harn.r{AH.

noco6uq

l2
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MeroAsr zrnepeuufi
Cpe4crea oneKTpr,rqecKr,rx rlsuepeuvrfi,

e.{I,IHI,IIIbr, STanOHbr 14 Mepbr SreKTpr,rqecKr.rx

BCJIUqI'IH KI HC3NCKTPI4IIECKI,IX BEIUqI,IH,

Knaccu(furaqm gneKrporr3MeprlTenbHbx

npu6opoB, r4x MapKrrpoBKa r4 Tpe6oBaHr.rs,
lperb.f,BneHr.re K HVM. Ilorpelruocru
usnepeuufi v lpu6opon, nopsAoK vrx
onpeleneHns, 14 y cTpaHeHue.

Irlsueprar.
rry:z6.

O6pa6orra pe3ynbraroB npflMbrx
MHoroKparHbx paBHoror{Hbrx rasuepeuuft .

KaqecreeHHbre lroKa3areJrr4

3neKTpor{3Mepr4TeJrbHbx npu6opon, ux
xlaccu$ur ar\vs, MapKr.rpoBKa 14 ycnoBHo-
fpaduqecKrae o6ogua.{eHuq.

3nexrpo
I,I3M.

upu6opu

2 ^aZr) l6

Irl:uep euu e greKTpr4trecKr,rx BeruqraH. flpu6oprr
HenocpeAcrneuuoft orleHKpr. Knacczfruraqnr
oneKTpor.r3Mepr{renbHofi annaparypbr no
(f yHxqraonanbHoMy [pLr3HaKy, Ha3HarreHr.rro,

cuoco6y rpeo6pa:o Ba:a:as. lr:uepaenofi
BeJrrrqr4Hbr B pe3ynbTaT, rro MeToAy r.r3MepeHr.rr.

Ycrosas o6osHaqeH ufl Ha rrrKaJre.

3nexrpo
T43M.

npu6opn

3lerrponnbre r43Mepr.rreJrbHr,re upu6opu.
KnaccuQurc a\Lrs, ycrpoft crBo, [pr.rHur,rn

aeitclnur, cxeM a BKnIoqeHI4 s, Ao croI,IH c ^IBa vl

HeAOCTaTKT4 3JreKTpOHHbrX r43MeprrTeJrbHbrx

npu6opoe.

Yqe6nue
noco6ut

J 8

Irl:uepeuue gneKTpr4qecKr.rx rrapaMerpoB.
Knaccu$nraulrr oneKTpr4qecK[x
co rrporrrBneu ufi no Be Jrr.rqr,rHe I4 M eroAr4Ke

u:vepeuzfi . Zsnaepenue r{HIyKTr4BHocrur r4

esaur\4Frofi r,rHAyKTr.rBHocrr4 KocBeHHbrM

MeroAoM. Cuoco6 cofJracoBaHHoro u
Bcrper{Horo BKrroqeHr4s o6uoror.

Irlsnepur.
npz6oprr.

Irlsuepeuue HegneKTprzqecKr.rx BeJrlrqr.ru
gneKTpr4trecKrrMr4 MeroAaMr.r. Brr6op cxeMbr u
cpeAcrB r,r3MepeHrzq. MeroArr r43MepeHvq

HeoneKTpr4rrecKr,rx Be;rvqr4H. Klaccu$r.rxaqrar
usnrepuremuoft annaparypbr no

$ynrquouanbHoMy ilpu3HaKy, Ha3HaqeHr.rro,

cnoco6y npeo6pasoBaHus. n:ueprelrofi
BeJrr4rrr.rHbr B pe3ynbTaT, no MeToAy r43MepeHr4s.

Ycrosus o6osHa.reuus. Ha rrrKaJre.

I,Islrepnr.
npz6opu.

I-{n$ponue a3Mepr{renbHbre npn6opu pr

aHaJroroBo-qu$ponue npeo6pa:oBareJrlr.
OcHoeHrre olpeAeneHr4q u npr4Hrlunrr 4eficrrux
xapaKTepr4 cTrrKrr, AocTor{HcTBa, HeAocTaTKr4,

o6racrr npr.rMeHeHrrq rluQpoerx
r.r3Mepr4renbHbrx npu6opon u aHaJrofoBo-

uudpoerx rpeo6pasoearereft . (cervrunao)

I4suepur.
npu6oprr.

t3



IrlutepSeftcHrre gJIeKTpoHHbIe cxeMbl
r43Mepr.rrenbHblx npeo6paro n areleft u 4aruuxon.
OnepauraouHble ycI{JIrIreJII4 - rlaccuQuratlvs,,
xapaKTepHble trpI'tsHaKI'L flouqrus
rcooQrfuqraenra ycl4neHllt u rIoJIocbI

nponycKaHI4c
(Oy). flpocrefiurlle cxeMbl BKrIrorreHLIt (Oy).
Irl:trrepnrelsssrfi (rancrpyvrenralurufi)
yc [nr.rrenb. Vcunuren v gap s,Aa I,I ToKa : [oHqrI,Ie,
o6lacru rIpHMeHeHLlfl, cxeMbl
peuw'3alfllu. I4:uepureru OTHOIIIEHI4I,I

cI,IfH€uroB, MocroBble cxeMbl Cxeuu
eo:6yxleuur: reHepaTopbl cufH€uloB,

HCTOI{HIIKLI TOKA, HCTOIIHI4KI' OIIOPHOIO

HarrpsxeHplr. flep egaua aH aJloroBblx AaHHbrx H a

rpuMepe 4nyxnpono4noft Irr4nprv 4...20 rr,tA.

[Iyvrsr B Aarq[Kax u unrep(feficnrx cxeMax:

BrrAbr u cnoco6u 6opr6u. llpeo6paroBareJlll
HarpsxeHllt B qacrory (ilHrl). flpxrvrar

ArrcKpeTI,I3ALIIdfl. vt

o6pa6orxa cI4rHaJIoB npLIMeHeHI4e v
peanr,r3arlut.

npeo6pasoBareJII4

MylrrnuIeKcl4poBaHLie.

Anaroroqu(f ponue
(ArIr).

JIa6opar.
npra6opu.

4 8

Z:uepeHue rennoBblx napaMerpoB.

Knaccztfrarcaul4fl TeTIJIoBbIX BeJII4qun. flonsrl4e
TeMrreparypbl. TelrueparypHble IITKaJIrI.

Konraxrusre v 6ecronraxrnrre MeroAbI

r.r3MepeHlls TeMneparyp, IrcrorrHI4KLI

norperuuocrefi vr o6lacrt npI4MeHeHI'It.

Oco6euuocru u Merorbl I{3MepeHI4t

cBepxHIl3KI4X 14 HII3K}IX, CpeAHHX I'I BBICOKI{X

reMrreparyp. IIpu I43MepeHLI[ TerIJIoBofo

rloroKa, KOrUqecTBa rerlJlorbl,
Terrno[poBoAHocrl4 vr Apyfl4x TeIIJIOBbX

BCJIIIIII4H.

V.{e6Hoe
noco6ue,
yre6no-

[por.r3BoA

CTBEHHAJI

na6oparo
pus

hsuepeuue reMneparypbl [I4poMerpI4qecKI'IM

MeroAoM. Irlsuepenue pacxoAa reuosofi
9Heprr4r4. Irl:ltepenue rerlnonpoBoAHocrl{

O6opyao
BAH14E,

na6oparo
plrll

5 8

MeroAut 14 cpeAcrBa [3MepeHu.q AaBJIeHUt

MeroArt Ir3M epeHI,It MexaHlrqecKl4x BeJIIIqI'IH.

KlaccH$ur<auur MexaHI4qecKI,IX BeJII{r{I4H 14

cBs3b MexAy HLIMI'I qepe3 cl1rny v Maccy.

MeroAsr u3MepeHut cocpeAoror{eHHbrx oAIT)

Aasreuufi, MexaHI,IqecKHX MoMeHToB cHJIbl, TpeHHt

14 KpyLIeHhr. MeroArt H3MepeHI4t

MexaHuqecKl,tx Haupxxenuft u AeSoprraaqufi.
fpaHuqu [pHMeHHMocrH MeroAoB H ocHoBHbIe

rrorpefiJHocrr{ cpeAcrB l43MepeHl4.fl. I4:uepeHue

Maccbr" rrJrorHocrl4 14 Bq3KOCTA BeuIecTB.

Yqe6noe
noco6rae,
yue6no-

IIpoH3BOA

CTBEHHA'I

ra6oparo
pr4fl

l4



,{ar.ruru .{aBneHI,Ifl Ha ocHoBe
nbe3o3rreKTpr4trecKoro eQQerra. Pesonancurrfi
rrpr,rHur,rn r43MepeH[c AaBneHLrr. Marsurnrre
(r,ru4yrrunuue) 4aruuKtr 4aBreHufl .

OnrogrexrpoHHbre AarrII,IKu AaBJIeHr.rs.

Cuoco6n r43MepeHr{fl BaKyyMa. Baxyyuuue
nutl{vKu.

Yqe6uoe
noco6ze,
y're6no-

rrpor43BoA

CTBEHHZUI

na6oparo
pvrs'

6 8

ZsuepeHue cBeroBbrx napaMerpoB.
llpeo6pasoBareJrr.r orrrr4qecKoro r,r3ryrreHus.
Xaparcrepu crr{Kr4 o[Tur{ecKof o u3nyqeHr,rr.
Zcroqnuxrz onrr.rqecKoro r43ryqeHlrs,
pa3HoBrrAHocru, cnofi crBa, xapaKTepracrzKra.

flpueuHraxra orrrr.rtrecKolo r43nfreHrzc
(uurerpalsHbre r,r cerercrn sFrue).

Yqe6uoe
noco6ue,
yue6no-

rrpor43BoA

CTBEHHA,,I

na6oparo
DVI[,

CorHe.rHsre 6arapetr: ycrpoficrno,
BcrroMorareJrbHoe o6opyAonaHue.
@ororpausr4crop : nprzHrllrr geirctnut,
pelrr,rMbr pa6oru, o6lacru [pr.rMeHeHr4r.

[aruuxu ocBerrleHHocrt4: nprrHur4n pa6oru,
ycr:poftcrno u o6tacru npuMeHeHr{s

V.{e6Hoe
noco6ve,
yve6uo-

[por,r3BoA
CTBEHHiUI

ra6oparo
Dkrfl

8

Pacxo4orraerpr4s. Vponuelrerpur.
TaxouerpuqecKue pacxo.{oMepbr.
SrerrpouarHr{THbre (uarnuroungyrquonnue)
pacxoAoMepbr. Tenrloerre pacxoAoMepbr.
Ymrpa:nyKoBbre pacxo.{oMepbr

V.re6Hoe
noco6rae,
yue6no-

npor43BoA

CTBCHHA,S

ra6oparo
pvs'

I4suepeHue ypoenefi. llpu6opu kr

npucnoco6 rrenurfl'
MerpolorzqecKpre rpe6oeannr r MeroAnM
r43MepeHr,rs Lr uput6opau. Knaccu$zraqvr
ypoBHeMepoB, npr.rHuprr pa6orrr, yc'rpoftcrno
u o6r'acru npr4MeHeHr.rq lofperxHocrb.

Y.{e6Hoe
uoco6ue,
yve6no-

npOLI3BOA

CTBEiiHA'I

ra6oparo
pufl

8 8

I4:lrepeuue rapaMerpoB ABr.rxeHr4r. flap avrerptr
ABUrt(eHus, cBq3b MexAy Hr,rMr{. MeroAu
rz3MepeHr4fl rrauefiurx 14 yfnoBbrx
nepeMerueHraft. OcuosHbre MeroAbr rr3MepeHr,rt

cropocrefi v pacxoAa
xr.rAKr.rx u ra:oo6pa:uux BerqecrB:
ran4yrqraonnsrft, Ha ocHoBe nepenaAa
[aBlrellkrs., ynbTpil]ByKoBble, TelJloBbre 14

ocHoBaHHbre Ha npeo6pa:onauur4 r43Mep{eMbrx
BeJrr4qrrH B cKopocTb BparrlaTeJrbHofo

.4Br,rxeHr4q, B cr.rny rrnv nepeMerrleH[e.

Yqe6noe
nocoOue,
yue6uo-

rrpor43BoA

CTBEHHAJI

ra6oparo

Pld.fl

15



MeroAu I{3MepeHLIs cropocreil BpaIrIeHpIs.

MetoArt I,I3MepeHI,Is rapaMerpoB nu6paIlun,

BpbIBa Vr Ap. napaMerpoB ABI4XeHI'IC'

MeroAu I'I3MePeHPII YcxoPenuft c

r{crroJlb3oBaHl4eM llHepqlloHHblx Macc

V.re6Hoe
noco6ue,
yr{e6Ho'

IIpoI43BOA

CTBEHHAf,

la6oparo
pufl

I4roro: 72

Cuuocmonmc,ilbHan p u6 oma cmyd enmu

Tpyaoen't.
(r uacax)Tepra u sna CPC

Bua CPC 1 <Pa6ora c nureparypofi)'flonsrue o6

r.r3MepeHl,Itx r{ eAI4HIlIIax tp nsuuecKu x BeJILIqu u' I4ct oput

pa3Br.rrlls npr.l6opocrpoeHl'Is I'l sneKTpol'I:uepurenruofi

Bua CPC 2 <<Pa6orac nl4reparypofi)). KaqecrseHHrre

[oKa3areJII{ Mep Ir gneKTpOI{3MepIirenbHbIX [puoopoB

MaruuroeleKTpI,IqecKI4e MexaHI'I3MbI It npu6oprt'

3nexrpouarHllTHble rtrexaHIasNaH u upu6oprt.

3rerrpoAllHaMI,ILIecKI'Ie MexaHI'I3MbI I{ tt

MeroAst u3MepeHutr

Bua CPC 1. <Pa6ora c Jll{reparypofiD' ,{nuauuuecrue
ceofi crea u xapaKTepllcrl4 KIr I'111. fluHarvr u'recxl4 fi pexl{M

pa6oru, ero oco6ensocru' ,.(uSSepenqplanbHoe
ypaBHeHLIe upeo6pasoBaHl4q VIn. Onpe4elenue

ocHoBHbrx xapaKTepLIcrLIK: nepe4aro'ruofi tfyHruuu,

rouurexcnofi qyBcrB[TenbHocr]I' qacrorHbx

xapaKTepI{cTI,IK, nepexoAHbrx xapaKTepI4cTI4K'

Klaccu$nrautla Vlll ro AI'IHaMI'IqecKI4M ceoftcrsaN{'

MeroA analorufi Ars cocraBJleull.t{ auS$epeulll4anbHbx
ypanHenufi I,Iil. Ilonqrue o6 o6o6uensblx rapaMerpax

Bera CPC 2 <<Pa6ora c nureparypofi). Crarrlqecrue
cso fi crna lI xapaKrepllcrllKu I'Iil. YpanneHue ($ynr<uux)

npeo 6pas o Banus.. rlyncreureJlbH ocrb I4 rI opor
qyBcrBI,ITe JlbHocru. Ilorpeuru o cru IAII B crarl'Iqe cKoM

flpuqlrHbr I4x Bo3HLIKHoBeHIII. HopMuposaHue



norperrrHocTefi

5 BUA CPC 3 <Pa6ora c nr{reparypofi). I4suepeuue
arrusuofi u peaKruBuofi oHeprur{ B rpex$asHofi rlenu
pa:uutrHbrMH Tr4rraMr4 trHAyKur{oHHbrx cqeTr{I,IKoB.

B rffo.Ieuue cqerrrr,IKoB qepe3 I43Mepr{TenbHble

rpanc$oprr,raropbr.
4

6 Bera CPC 4 <Pa6ora c Jrr.rreparypofi). llpra6opu
HenocpeAcrnennofi orreHKr.. Ycrpoficrno, nprrHrlun
4effctnua, cxeMa BKJIIorreHr,rr,

AocroraHcrBa v He,qocrarKr4. Cnoco6u pacurrlpeHr{s
npeAenoB usN,repeHr.rfi .

Pa:.uen 3. llrnrepenue 3JreKTprrqecKrrx BeJrr,rqrrH 10

7

Bua CPC l. <Pa6ora c nr.rreparypofi). llpu6opsr
HetrocpeAcrnessofi orIeHKLr. Ycrpofic'rno, npr.rHrlr{n

aeilcrvur, cxeM a BKJlloqeHllfl ,

Aocror.rHcrBa u HeAocrarKr4. Cnoco6u pac[upeHr4t
rrpeAenoB r,rsrrrepeHufi. L[Iyursr, Ao6asoqHne pe3lrcropbr.
Koucrpyrqrau v lpr{Hrlr{na aeitc nun aMnepMerpa,
TepMoaMrrepMeTpa, BbrrpqMr,t TeJrbHoro aMnepMeTpa

2

8

Braa CPC 2. <Pa6ora c nr,rreparypofi>. llpra6opu
HenocpeAcrnenuofi orleHKr.r. farseaHoNlerpbr.
HasHaqenlae I,I KJracc[Q nrauur. MarnurosleKTpur{ecKr,r e

IaJIbBaHOMeTpbI IIOCTOTHHOTO 14 nepeMeHHOfO

rora. lloHqrr,re o 6arrucruqecKoM raJrbBaHoMerDe.

4

9 Bua CPC 3. <Pa6ora c nr4reparypoft). 3lerrpouuue
Lr3Mepr.rreJrbHbre npra6opu Knaccu$nrarrvs.,
ycrpoficrno, upltHrlr,rl p:eitcruul., cxeMa BKJrroqeHrrf,,

AOCTOT,THCTBa U HeAOCTaTKr,r gJreKTpOHHbX

usMeplrrenbHbrx npu6opon. 3lerrpouHbre BoJrbrMerpbr
rrepeMeHHbre HanpsxeHvq.
Bua CPC 4. <Pa6ora c nrareparypoft) Ilu$ponrre
r{3Mepvrensusre upu6opu u aHanoroBo quQponrre
npeo6pa:oBareJrlr. Ocuosurre o[peAeneHr4s v
nprrHIIr.rnbr Aeftcrsus xapaKTeplrcrr{Kr{, Aocro14HcrBa,
HeAocrarKr{, o6lacru npr,rMeHeHr4r qu(fponrrx
Lr3Mepr,rrenbHbrx npu6opon h aHirJrofoBo-qu$ponrrx.
I-[r,r(pponrre BonbrMerpbr rrocrorHHoro
u nepeMeHHoro ToKa; r.rx cTpyKTypHbre cxeMbr;
npr.rHrlnn geficrnux; npr4MeHeHr.re.

4l0

Paraer 4.
llruepeunfl Hrre He3JreKTpnqecKrrx BeJrHqrlr

SreKTpuqecKHMrr MeToAaMH
l0

ll
Braa CPC 1 <Pa6ora c nr.rreparypofi>. Bsr6op cxeMbr t4

cpeAcrB r.r3MepeHr4r. MeroAu lr3MepeHnt
HESNEKTPI{qECKLIX BEJILITILIH.

2

T2

Bva CPC 2 <<Pa6ora c nureparypofi). KlaccuQuraqu-r
r.rsrr,repurelruofi antraparypbr rro Sy"*ulroranbHoMy
npr,r3HaKy, Ha3HaqeHr.rFo, cnoco6y upeo6paeoBaHr,rt

usnrepreuofi Belrr.rrruHbr B pe3ynbrar, rro MeroAy
r,r3MepeHr4r. Ycroszs o6o:saqen ufl, Ha IxKaJre.

4

l7



l3 Bua CPC 3 <Pa6ora c nureparypofi). 3lexrpouusre
lr3Menr,rre;Tr,nr,re nnpr6onsr. Klaccutburarruq- vcroofi crso-

2

t4 rrpLrHuLI[ AeHCTBr.It, CXeMa BKTIOqeHLIC, AOCTOITHCTBa I4

r ^ rarrr.n irrrr w rrol rahrrra [r f t rv -ntt6nnnp

l5
[wAvwrqrI\!l JJrw^ryvrrrrDr^ rrJrvrvlJrr rvJrur]

Bpra CPC 4 <Pa6ora c nl4reparypofi). I{uQponue
r,r3Mepr,rreJrbHbre npu6opbr 14 aHaJroroBo - ul4opoBble
npeo 6pa: oBareJII,I. Oc HoeHrte olpeAen eH vfl, a rrpvrHul,Irl bI

Aeftcrnug xapaKTepucrr{Kr.r, AocroI,IHcrBa, HeAocrarKu,

o6nacrb [prlMeHeHr{s qutfponsx LI3MepLITenbHbrx

npu6opon u aHaJroroBo-qu(fponrx npeo6pa:oBarenefi .

Bua CPC 5 <Pa6ora c nl{reparypofi). Perucrpnpyrcuue
npu6oprr.Ha3HarreHr,re, uaccuQLIKaIIuq I4 rIpI4MeHeHI{e

caMonurrryrlux, npra6opon. flpunqun Aeficrsus u
ycrpoftcrno caMorrurryuax npn6opon c HenpepbleHofi z
ro.ruo ft 3arrr4 cbro. 3rercrpoHn ble ocllunnorpa$u.
Bna CPC 6 <Pa6ora c nr,rreparypofi>.
llapauerpuqecKue npeo6pasoBareilll HesneKTpI4qecKpIX

BeJrr4qr{H B 3neKTpr4qecKue. flpuuquu
Aei4crsus gJreKTpoHHoro v sreKTpuqecKofo
ceKyHAoMepa, TepMoclrf HaJlr.I3aropa, nu6porpa$a,

16

t7

Bua CPC 7 <Pa6ora c nr4reparypofi). O6qre
cBeAeHrrr o6 tE:trlepenurx MarHI4THbx Susnuecxnx
BeJrLrqI,IH. OcHonnrte 3aAarru MaTHLITHbx usuepeHufi.
Ocuosurre o6serrst MafHI4THbrx nsuepeuufi.
Marnnruue Su:uqecKlle BeJII,{qI4HbI. Ax
uaccuQuxarJufl.. Ilossru.s ocHoBHbx MafHI4THbx

BeJIT,IIILIH. Elvnuqrt MarHLITHbrx BeJII,IrII4H.

MerpororuqecKarr ocHoBa MaTHLITHbIX u:uepenufi

2

Pagaer 5 llrrrepenue re[JroBblx flapaMerpoB
10

l8

B'ua CPC 1 <Pa6ora c nureparypofi>. Konraxrnrre z
6ecronraxrnnre MeroAbI I{3MepeHI4t reMneparyp,

I4crorrHr4Kr4 norpeuruocrefi u o6lacrs npLIMeHeHI{t.

Oco6ensocru u MeroAbI Ir3MepeHLIt cBepxHI43KI,IX vl

Hrr3Kr4X, CpeAHHX I{ BbICOKI,IX TeMlepaTyp.

4

t9
Braa CPC 2 <<Pa6ora c nllreparypoft). flpu u:uepeuuu
TenJIOBOfO IIOTOKa, KOJIITqeCTBa rerIJIOTbI,

TerrnonpoBoAH o oTI,I II ApyrHX TeIIJIOBbTX BeJIUqLIH.

2

20

Bua CPC 3 <Pa6ora c nllreparypofi). Kourarcrnrte u

6ecxonrarurue MeroAbI LI3MepeHI,Is reMneparyp,

r,rcrorrHr4Kr.r norpeurHocreft v o6lacrr [pI4MeHeHI'It.

Oco6eHnocru u MeroAbI t43MepeHl4t cBepxHI,I3KtIX u

HII3KLIX, cpeAHHx LI BbIcoKpIx TeMnepaTyp npLI

Ir3MepeHr.rr.I TenJIoBofo IIoroKa, KoruqecrBa rerIJIorbl,
TerrnonpoBoAHocrll u 16 gpynax renJloBbx BeJIIdtrIrH.

4

Pa:len 6. MeroAu u cpeAcrBa u3MepeHtlq AaBreH[q.
l0

2l Bua CPC 1 <Pa6ora c nl4reparypofi>>. ,{aueuue,
cnoco 6r,r H3MeoeHlr.g IraB relg.ng. TBeD.trbIX rel. xu.ut<ocrefi

4

22
H TTBOB.

Bul CPC 2 <<Pa6ora c nllreparypofi). Irl:ueptlrelnHue
npeo6pasoBareJll,I u npu6opsl AJIq I{3MepeHI4t AaBneHvlfl,

l8



ux rroBepKa u Krrnr46poBKa. Ycrpoficrno, nopsroK
LrcrroJrb3oBaEvfl, u npoBeAeHur noBepKr.r r4 Kanr{6poBKr,r
r..r3Mepr{TenbHbrx flpeo6pruoBaTeJrefi, u npr46opoB Infl
I{3MepeHHr laBneHr.rs

^a/.)
Bua CPC 3. <Pa6ora c nr{reparypoft). Pacxogouepu,
OcHoBaHHrre Ha r.r3MepeHr,ru nepenaAa laBneHr.rc B

cy)KarotueM ycrpoftcrne, ux noBepKa u xa-nz6ponxa.

4

24
Bua CPC 4. <Pa6ora c rrureparypofi). IrlsuepeHue
Ar,rHrrMarrecKrtx MarHHTHbx xapaKTepucrr,rK Qeppo
MaIHT.ITHbIX MaTepr{anoB.

2

Pasaer 7. ll:vrepeHue cBeroBbrx rrapaMerpoB. l0

25
Braa CPC 1. <Pa6ora c nlrreparypoft>. MeroArr
I{3MepeHr.rfl BeJrHqr4H OrrTr.rqecKoro r43nyrreHr4s.
Knaccu$zr<arlar orrrr.rqecKr.rx BeJrr.rtrrrH.

CserorexHlrqecKne vr gHeprerr.rqecKr,re eAr4Hlrrlbr
r{3MepeHrrr. MerpoloruqecKoe o6ecne'reHr.re cr{Jrbl cBera.
Bpra CPC 2. <<Pa6ora c nrlreparypoft>. Ceqsr Mexqy
cy6rexrunHbrMr.r ($usraonorzvecrnun) vl

o6nerrueuHl,rr.r (eu epreru.recrutr z) xapaKTepr4 crr.rKilMr4
Lr3nyqeHr.rr. Ilouqrue rlBera. I_{neronnre arJracbr.
flpueMnraru olrr,rqecKoro r43nf{eHutr (xuur,ruecrue,
TeIIJIoBbIe, Mex aHHrrecKI,Ie H Susnoloruqecxue).

2

26 2

2l

Bera CPC 3. <Pa6ora c nr.rreparypofi). 3purelruufi
annapar qeJroBeKa u ero Bo3MoxHocru. Mero.qu
r.r3MepeHrrr cBeToBbrx BeJrraquH.

MeroAu r,r3MepeHr.rs gHeprerr.rqecKr4x BeJrr4qr,rH

r.r3nfreHr4r (ralopunrerpuvecrufi, $oroelerrprzuecrufi,
rgpMo3neKrpuuecrufi' u rroHAepoMoropHrrft).
Bu:ya-nunre, tforoenerrpuqecKr4e u cnempoSoro-
MerpuqecKr.re MeToAbr r43MepeHr,rq qBeTa.

4

28

Bua CPC 4. <Pa6ora c nrdreparypofi). MeroArr
r.r3MepeHr{r Benr,rqr,rH paIuoaKTuBHOCTr{ Lr

HoHr,r3r,rpyrouux llslyrenuft Beru.{uHrr
paAr4oaKTr.rBHocrr4, v LroHlr3r{pyroqux uslyueHrafi.
EAuuuqrr r,r3MepeHr.rs u MerponoruqecKoe ux
o6ecneqenue. MeroAbr r43Mepeuzs ocHosHofi
BCJII4qI{HI'I - AKTHBHOCTI,I HYKNLIAOB.

Mero4rrusMepeHr.rs: r.roHrr3arl[oHHbre,
JrroMI,IHecrleHTHbre, $ororpa$uqecKLIe, xr4MLrqecKI4e H

KanopI,IMeTpI{qecKr,Ie, a TaKXe aKTVBaTIITOHHO|O

auarw:sa I,btrepeHze rroroKa 14 nJrorHocrlr rroroKa
I{3nfreHI,Ir, rorJrorqeuuofi pt 3Kcrro3r,rrlr4ouuofi Ao3,
gHeprHr,r 3aprxeHHbrx qacTr4rl

2

Pasaer 8. PacxoAouerpr.tfl . YponHoruerpuq. 10

29
Braa CPC I <Pa6ora c nr,rreparypofi). Ouguqecxue
npr4Hur,tlbr, Jrexaque B ocHoBe AaTr{r4 KOB TeMrrepaTypbl,
AaBneHr.rf r.r ypoBHq.

4

30
Bua CPC 2 <Pa6ora c nureparypofi>. MeroAn
r{3MepeHr4fl KonrleHTparrua u cocraBa BerrlecrB. floHsrl,tq

2

l9



KOHrIeHTpar\uu u cocTaBa
BerrlecrB (roHqenrpar1ufl, cocraB, crpyKTypa, Br3Kocrb,
IIBeTHOCTb, MyTHOCTb, XI,IpHOCTb, BJIaXHOCTb, AbMHOCTb
I,I AP.).

31

Bua CPC 3 <Pa6ora c nlrreparypofi). @usuqecrr4e

[pr{Hur{nrr, Jrexarque B ocHoBe .4aTqr,rKoB TeMrrepaTypbr,

AaBreHr,r.s u ypoBHr.
YponHerraerpzr. OcnoeHsre rroHsrur v onpeAeneHr,rq.

floulanronrre MarHlrrHbre ypoBHeMepbr. Eyfixonue
ypoBHeMepbr u [JrorHoMepbr. flouranrcoebre repKoHoBbre
ypoBHeMeprr. llpa6opbr KoHrponr sneKrpoMarHr.rrHbx rr
r.roHu3r.rpyrouux r.r3nf{enufi . llpuHqunrr Aefi creus
r.r ycrpofi crno upra6opoB KoHTpon.[ gneKTpoM arHr,rrHbrx r{

I,IOHI{3 I4pyIOUIUX USI'!..{eUU ft

4

Pasaer 9. llruepeuue [apaMerpoB ABrr]r(eHrrfl .
10

32

Bna CPC 1 <Pa6ora c nlrreparypofi). Ilapauerprr
ABI,rxeHr,Iq, cBq3b MexAy HLrMr{. MeroAu u3MepeHr4t

manefinrrx v yrnoBbrx nepeueqeuui. Mero.qrr
[r3MepeHzr cxopocrefi BpauleHr4q.

4

JJ

Bua CPC 2 <Pa6orac nrrreparypofi). OurosHHe MeroAbr

r.r3MepeHr4r cxopocreft v pacxoAa xr4AKrax vl

rasoo6parurx BerrlecrB: uH4yrquouusrft, Ha ocHoBe
lepe[aAa AaBJreHr.rr, ynbTpa3ByKoBbre, TenJroBbre vr

ocHoBaHHbIe ua npeo6pa3oBaHr4lr r,r3MepqeMbrx BeJrr,rqr.rH

B CKOpOCTb BpaIUaTeJIbHOIO ABLIXeHII', B CI,Iny pIlrvl

nepeMeIIIeHLIe.

4

34

Braa CPC 3 <Pa6ora c nureparypofi>. MeroArr
r,r3MepeHr,rc napaMerpon nu6paquu, B3pbrBa vr Ap.
flapaMerpoB ABr,rxeHr{q. MeroArr r.r3MepeHr4r ycxopeuuft
C IICNOJIb3OBAHI,ICM I4HEDUI,IOHHbX MACC

2

I4roro: 90

5 Kypcooorc npoeKmil ruaHott ne npedyctwompeHbr.

6. OdpasoeamenbHbte mexHoJtozuu

B npoqecce ocBoeHlrs Ar4crrnnnr,rHbr ( 3rerrpuuecKr4e Lr3MepeHuq gneKTplrqecKux rr
HegneKTpr,rqecKprx BeJrr,rqr,rH)) racnonByrorcr cneAyrorque o6pa:oBareJlbHble rexHoJlorplu:

. NEKIII4I,I;

. TIPAKTI{IICCKI,IC 3AHflTVIg,;

o caMocrosrerrHble pa6orsl cryAeHToB, B Koropbre BKnroqaerct ocBoeHI,Ie

cryAeHraMu tpuruuecrofi cyulnocrr.r rBJreHr4fi, upolrcxoArrrlr4x B Marepuanax [pr4
sogAeficrnuu Ha Hr4x pffinr,rtrHbx tfaxropon B ycnoBr{rx [por{3BoAcrBa u

9KCnnyaTaIII4I,I;

. KoHcynbralluu npeno4anarelefi.
llepe4 r.r3yqeHueM MoAynq o6osua.{aerca upo6reMa, Ha perxeHr.re xoropoft 6yaer HanpaBneH

Becb nocre4yroqufi Marepr.ran MoAynr. TarNe Ans npenoAaBaHnr rr.rcuunnr{Hbr
lpeAycMoTpeHbr TpaAr,rurroHHbre v lrHHoBarluoHHbre TexHoJrofuu B paMKax ayAr4TopHbx

za:e'sruit r4 caMocrorremH ofi padorbr cryAeHTo B.

20
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Irlroro: 18

7. Oqeuouuote cpedcmea dna meKyu4ezo RoHmporn ycnenseMocmu, npoMelrcymoquofi
ammecmaquu no umozart ocnoeHun duc4unnuuat u yvedno-memoduqecKoe odecneqeHue

caJrrocmonmenono fi p a6o mu cmy d e u mo e

Oqeura KaqecrBa ocBoeHr4s AncrrrdnJrr,rHbr ocyulecrBJlterct no cneAyIouII4M pa3AenaM:

| . LIu lusuAyanb H bre 3araHvs, (xo urp onr urre pa6 orsl )
I{enr pa6or: npoBepKa yrueuufi r,r HaBbrKoB caMocrotreJlbHoro petrreHlls KoHKperHbx 3aAaq.

Pa6ora cryAeHTa orleHl4Baerct no pefiruuronofi cucreue.
2. Texyrunfi xon'rpom,
B reqeHue ceMecrpa rrpoBoAr.rrct2 ret<yts\ue KoHrponbnue pa6orbl, ueJlb Koropbx BbuIBI4Tb

rroAroToBKy cTyAeHToB r.{ npoBepr4Tb yMeHrre perxaTb KoHKpeTHbIe 3aAaql4. flporvrexyroqnsrft
KoHTponb npoBoAr,rrcr rro recroBblM 3aAaH:aflMkr n ycrnofi Soprrne.
Cnoco6 orleHKrl sHauuft z yueuuft: KaxAoe 3aAaHr.re orleHrzBaercq [o pefiruHroeofi cucreNte e

6annax.
3. 3r<saln{eH

I-{em ronrponq: npoBepKa sHaHHfi u ylteuufi no scefi rporpaMMe Kypca.
3KsaNaeH rrpoBoArzrcq ro 3aqerHrrlr 6ralerau, coAepx{aIqLIM TpI'I Borlpoca.

7.1 Teusr KoHTpoJrbHsrx pa6or

I 5 ocHosHbrx r4AeanbHbx rfynnqraonanbHbx gJIeMeHToB 3neKTpuqecxux qenefi.

2 ocnosHbrx rorroJroruqecKl{x 3JIeMeHTa gneKTp}Iqecxofi qeln.
3 Xaparrepvcrvna r.rcror{HaKa roKa I4 I{croqHLIKa 3AC.
4 6arauc MorrlHocrefi ererrpuuecxofi qeru.t

5 3 6arauca B gneKTpravecroft qenu
6 ueroA KoHTypHbrx roKoB r4 B Kaxr,rx cnf{aqx efo qenecoo6pasHo [pl4MeHqrb
7 cyuluocrb MeroAa y3noBbrx noreHIrLIiIJIoB

8 o6uuocrb 14 orJrzr{rre 3aKoHoB Orr.ra u 2-ro saKoua KupxroQa npl4 aHaJILI3e

oneKTpr4qecxux qenefi

9 ypanneHue rIrfl pacqera rlerrr4 MeroAoM y3noBbIX noreHlrl4anoB
10 npzueueHne MeroAoB KoHTypH[,rx roKoB H y3noBbrx noreHur,raJroB.

11 co6crseHHoe 14 o6rqee conporr4BneHl4e KoHTypoB
12 uero.q y3noBbrx noreHrlrranoB Anq cxeM c AByMq y3naMv.
13 ypaeueHr.re Ans rpoBepKr.r [paBrrnbHocrr{ pacqera qenlr
1 4 nocreloBarenbHo r.rAeanbHble r{crorIHIrKIr roKa
15 napanneJrbHo r4AeaJrbHbre racro.rtruxu 3!C
16 sarou Kyloua Ans 3neKTpocrarr4r{ecKofo [orq,

21



orrpeAeJreHr.rr ocHoBHbX BeJrr.rq[H, XapaKTepI{3yIOq[x 3neKTpocrarr.IqecKoe none:
HaIIptxeHH ocTU U noTeHUprrur

sneKTpr4rrecKar eMK0cTb. (r(oHAeHcarop)
1 9 3nexrpr'qecKr4 e [3MepeHr.rs He gneKTpr{qecKr.rx BeJrr'r{r4H

20 uorpeurHocrb rIpI4 KocBeHHoM r{3MepeHr,rr4 gJreKTpuqecKux BeJrr{qr4H.
2l tlpulopbr AJrr u:uepenufi B rlerrx rocrorHHoro roKa
22 ocHosHble npaBl4na 6e:oraurocrr,r npn pa6ore c 3neKrpoo6opy.uonanuevr.

7.2 KonrpoJrrfpyrcuufi recr

I4roroerrft KoHTponupyrorqufi recr rrpoBo 1u-tcfl, no BceM
piBAenaM 14 BbU{BJIteT TeoperlIqecKr4e 3HAHLrs, [paKTI,IqeCKI,re yMeHHg. V AHaJrvTl,rqecKr4e
cnoco6uocrr4 cryAeHToB.

1-napuanr
1. Vro raxoe gneKTpr4r{ecrufi ror?
A. rpaQu.recKoe uso6paNeupre 3JreMeHToB.
B. sro ycrpoftcreo,4nq H3MepeHr4s OAC.
C. yuopr4orreHHoe ABI4xeHr.re 3apsxeHHbrx r{acrr.rq B npoBoAHr4Ke.
D. 6ecnopqAorrHoe lBr4xeHr4e qacrr.rq BerrlecrBa.
E. coBoKyrlHocrr yctpoficrB npeAHa3HarreHHbx.qJrf, r4cnoJrb3oBaHr{s gneKrpr{qecKofo

conpoTr.rBneHVfl.
2. Ycrpoficrno, cocro.rrlee I43 AB).D( npoBorHlrKoe rro6oft (fopnau, pa3AeneHHbrx Ar43JreKTpLrKoMA. srerrperlr
B. tzcro.rnux
C. pesucroprr
D. peocraru
E. KoHAeHcarop

3. 3axoH [xoynr - Jlenqa
A. pa6ora [poI'I3BoAI4Mat I4crovHIrKaM, paBHa rrpopr3BeAenuro 3!C vcrogHr.rKa 11asapsr,

nepeHocr,rMufi n qenu.
B. onpe4eJlter 3aBI'IcI4Mocrb Me)KAy 3!C ucrovHr4Ka rrr{TaHr.rr, c BHyrpeHHrzM corrporr4BneHr{eM.
C. npouopurIoHaJleH conporlrBneHr.rro npoBoAHr.rKa B KoHType anre6pau.recxofi cyMMhr.
D. Korl4qecrBo rerlJlorbl, BbIAeJIflrourcftcg.B rrpoBorHrrKe rlpu npoxoxAeHl4l,r rlo HeMy

SneKTpl4qecKoro roKa, paBHo npor43BeleHr4ro KBarr,para clrJrbr roKa Ha conporr4BJreHr{e
npoBoAHt4Ka r4 BpeMr npoxoxAeHvq ToKa r{epe3 npoBolHr.rK.

E. lpqMo npolopIII4oHaJIbHa HalpqxeHuro Ha groM yrracrKe u o6paruo nponoprrr4oH4JrbHa ero
cotrpoTI,rBneHI,IIO.

t7

18

4.

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

A. 570 Ovr.
B. 488 Orra.

C. 523 Ou.

llpu6op
pe3r.rcTop

KOHIeHCaTOp

peocTaT
rIoTeHrlr,roMeTp

aMnepMerp
Onpe4elnre conporllBneHlle HLITI4 gJreKTpuvecroft JraMnbr MorrlHocrbro 100 Br. eclpr JrzrMrra
paccqvraHa Ha HarrprxeHlre 220 B.
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D. 446 Or'r.
E. 625 Oyr.

6. ouguqecxas BeJrr,rqr,rHa, xapaKTepr{3yrouyrc 6ucrpory coBeprrreHr{q padorbr.
A. pa6ora
B. nauprNeuur
C. uouuocrr
D. conporr.rBJreHr,rt
E. Her npaBr4nbHoro orBera.
7 . Cuna roxa B oneKTpl{qecrofi \enu 2 A npu HarrpnxeHr.rv Ha ero KoHuax 5 B. Haftarare

conpoTrzBneHr4e rrpoBoAHr{Ka.

10 Ou
0,4 Orrr

2,5 Orvr

4Ou
0,2 Olr
3aros ON,ra Ars uoluofi qenu:
I: U/R
U:U*I
U=A/q
T- 7 -t _ _rr- J1-I3-...-r?3
I: E/ (R+r)

.{raslexrpuKl4, AJII,ITeJIrHoe BpeMt coxpaHsrour4e rronrprl3arrurc locJre ycrpaHeHr,rr BHerrrHero
SneKTpnlrecKofo IIoJIs.
cef HeTo SJreKTpr,IKr,r

9neKTperbr

noTeHrlr4aJr

rrbe3ooJreKrprzvecxufi sQSexr
gneKTpr4qecrzfi elrxocrr
Beulecrna, roqrrz He npoBoAfirrlue gneKTpr4qecrvfi ror.
ArrSneKTpt4Krl

sJreKTpeTbr

cef HeTogJreKTpr.rKt4

rrbe3ogJreKTpu.recruft :Q$exr
AHOA

Karze LI3 nepequcJleHHbrx Hlrxe qacrr4rl r.rMeror Har{MeHbrrrufi orpuqarelrnrrft saptg?
3neKTpoH

npoToH

neftrpon
aHTr4SJreKTpOH

nefirpalsnrrfi
Y.Iacrox uenu gro...?
rracTb rlerrr4 MexAy AByMs y3naMr,r;

3aMKHyTarr qacTb rlellu;
rpa$uuecroe z:o6paxeHr{e 3JreMeHroB;
qacTb rlenu MexAy AByMr TOrrKaMr.r;
gJIeMeHT SneKTpl,Iqecrofi qeuu, npeAHa3Haqennufi Ars ucnorb3oBaHr4e gneKTpr,rqecKoro

A.
B.
C.
D.
E.

8.

A.
B.
C.

D.
E.
9.

A.
B.
C.

D.
E.
10.

A.
B.
C.

D.
E.

11.

A.
B.
C.

D.
E.

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

corrpoTprBneHLrfl.

13. B upra6ope Ans Bbl)KuraHrr{ no AepeBy Halpr)KeHrde rroHu)Kaercfl. c 220 B ao I I B. B [acnopre
rpancQopuaropa yKa3aHo: <llorpe6n-reMar MorrlHocrb - 55 Br, KIIA - 0,8>. OnpeAeJrrlre cr4ny
ToKa, IlporeKalorlero rlepe3 lepBvrrHyro u BTopurrHyro o6uorru rpancSopMaropa.

A./r=0,34A;Ir-124
B. /:,: 4,4 A; '[, : L"4 A
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C. tr, = 5,34.,4,; J, - 1 3
D. f:. : 0,25 d; Is : *.rl
E. .{t : 0*45 d; Ia : L-,4 d
14, llpeo6pa:ylor 3Heprr{ro rorrJrr{Ba B oneKrpuqecKyro 3Heprurc.
A. Arouubre 3neKTpo craHr\prv.

B. Tennoslre sneKTpocraHur{rr
C. Mexaur4qecKr.re 3JreKTpocraHrlr.rur

D. fu4posJreKTpocraHrllrr
E. BerpoelerrpocraHrlr.ru.
15. Peocrar: npr.rMeHsror Ans, perynr,rpoBaH:as, B rlerrr4...
A. HanpqxeHlrt
B. curu rora
C. uanpaxeHyrfl, 14 crzJrbr roKa
D. coupou.rBreHr.rs
E. MorrIHocrr4

16. YcrpoftcrBo, cocroqrqee r43 Kar).rxKr,r 14 xeJre3Horo cepAeqHzKa BHyrpr{ ee.
A. rpancQopMarop
B. 6arapex
C. axrylrynsrop
D. peocrar
E. 3neKTpoMarHVT
17. [lrnoll -:ro
A. .qsa pa3HoI4MeHHbx 3JreKTpr4qecKr4x 3apara, paclonoxeHHbrx sa ne6olrruoM paccroqHr{}r Apyr

or Apyfa.
B. a6conrorHar Ar4gJreKTpr{qecKar npoHr{rlaeMocrb BaKyyMa.
C. nemquHa, paBHffI orHoIIIeHuIo 3aptAa oAuofi us o6xra4oK KoHAeHcaropa K HalpsxeHuro

Me)K.4y Hr{Mr4.

D. nucrpauBaHze 4unoleft BAonb clrJroBbrx lusuit oneKTpr,IqecKoro rors.
E. ycrpoficrBo, cocrotlqee I43 AByx rrpoBo.uHr4KoB nro6ofi Soprrmr, pa3AeneHHbrx Ar.r3JreKTpr.rKoM.
1 8. Hafiavre HeBepHoe coorHorrreHr.re:

A. lOrr,t=18/1A
B.1B:1AN/1Kr
C.1Kn:1A*1c
D. 1A:lOru/1B
E. 1A: nN/ c
19. llpu napannenbHoM coeAr{FreHr4r4 KoHAeHcarop......:const
A. Hanprxeuue
B. :apr4
C. €vmocrr
D. coupou{BJreHrre
E. cr,rJrbr roKa
2 0. Bp arqarc rJJas.c s. qacrr, 3neKTp o f eH ep aropa.
A. crarop
B. porop
C. rpaucQopMarop
D. xorrruyrarop
E. KaryrrrKa

21. B qens c Hanpt)KeHIzeer 250 B srrroqrarr4 rrocJreAoBareJrbHo ABe JrtrMnbr, paccqvraHHbre Ha gro
r(e HanpsxeHue. O,qna JIaMIIa MoqHocrbro 500 Br, a 4pyrax MorrlHocrbro 25 Br. Olpegelure
conpoTr{BneHr.re qenr4.

A. 2625 Or,r.

B. 2045 Ou.
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C. 260 Ou.
D. 238 Orvr.

E. 450 Ovr.

22, Tpanc$opMarop roKa oro. . .

A. rpancQopMarop, lpeAHanHarreusrrfi 4nr upeo6pa3oBaHl4t r4MnyJIbcHLrx cIdfHaJIoB c

AJrr4TeJrbHOCTbrO r4Mnynbca.rlo AecqrKOB Mr4KpoceKyHA c Mr{Hr{MaJIbHbIM r4cKaxeHl4errr $oprr,rrr
r.rMnynbca.

B. rpaH c tp opuarop, rrv raro u\uitcs or LrcroqHr4Ka H anpffKeHr4.rr.

C. napuanr rpanc(popMaropa, lpeAHa3Haqennrrft anr npeo6pa3oBaHr.rr sneKTpr4rrecrofi sneprzu n

oreKTpuqecKr.rx cer-sx r{ B ycrauoBKax, [peAHa3HatreHHbrx Anr npudua 14 vcrroJrb3oBaHvrs.

3neKTprrqecrofi snepruu.
D. rpancfropMarop, nuraroulrzfic.s or r4crorrHr4Ka roKa.
E. rpancQoprrrarop, lepBprrrHu o6ruorxa Koroporo gneKTpr.rtrecKv He cBs3aHa co BToplrqHbrur.r

o6uorralru.
23. Karcoft seruqnuofi f,BJrrerct rvrarururssrfi noror (D?

A. crarrpuofi
B. nerropnofi
C. uexanu.{ecKr.rfi
D. oreerrr A, B
E. nepneHAr4Kynrpnrrft
24. ConoxyllHocrb BI4TKoB, o6paryrorurrx 3neKrpr{qecryro qerrb, n roropofi cyMMt4pyrorcr 3[C,

nane4dunlre B BI4TKax.

A. ruarnurHa.s cucreMa
B. nlocras MarHlrTHafl cvrcrel.r,a

C. o6uorxa
D. uzolsuus.
E. Her npaBr.rJrbHoro orBera
25.3ervrts r4 npoBoAsrrlr4e cJror4 aruoc(fepu o6pasyer cnoeo6pa:uuft ronAeucarop.

Ha6nro.qeuufll.r'u ycraHoBneHo, rrro HalpqxeHHocrb 3neKTpr4qecKofo nors 3elaru s6rr4gr4 ee

noBepxHocrr..r B cpeAHeM paBHa 100 B/nr. Haft.qure sneKTpr.rqecruft sapx4, cqvrras, qro oH

paBHoMepHo pacnpeAeJreH rro scefi seN{Hofi nonepxnocru.
A. 4,2.1fl5 Kr
B. 4,1.103 Kn
c. 4.105 Kn
D. 4,5'tr 05 Kn
E. 4,6'tos Kr

2-napraaHr
1. 9ro raroe gneKTpr.rqecrcaq qenr?
A. ero ycrpoftcreo Anq r.r3MepeHus 3AC.
B. rpaQrauecKoe uso6paNeulre sneKTpr4.recxofi qerIl, rroKa3brBaroqee nopflAoK pr xapaKTep

COE,IIV HEHI4E SNEMEHTOB.

C. yuopr4oqeHHoe ABr4xeHr.re 3aprlKeHHbrx qacrlrrl B npoBoAHprKe.

D. conorcyrrHocrb ycrpoficrn, [peAHa3HaqeHHbrx Anr fipoxox.ueHr4.f, gneKTpptqecKoro roKa.
E. coBoKyrrHocrs ycrpofi crB npeAHil|HaqeHHbrx AJrfl HcnoJrmoBaHr4r 3neKTpr,rqecKoro

corrpoTr,rBne}Il/.fl,.

2. 3.{C ucrouHr4Ka Bbrpaxaercq (popuyrofi:
A. r: Q/t
B. E: Au/q
c. w:q*B*4
D.tr:igd
E. U:A/q
3. Bnepnue flBrrenvfl. B sneKTpuqecKr4x uenqx rny6oxo 14 TrrlareJrbHo rl3yrrr{n:
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r KyroH

A.
B.
C.

D.
E.

Mafixl Oapaaefi
,{Neuc Maxcserr
feopr Orr,r

MuxarEl Jlorr,roHocor

4.

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

flpu6op
zlMnepMerp

peocTaT

pe3r4cTop

KJIIOq

rIoTeHrlr{oMeTp
Eurocrr KoHAeHcaropa C:10 ur@, naup.s)KeHre ua o6ua4raxIJ:2208. Oupe4enurb 3ap{r
KOHAeHCaTOpa.

A. 2.2K:l..
B. 2200 Kr.
C. 0,045 Kn.
D. 450 Kr.
E. 2,2'* 10-3-{.r.
6. 3ro e upocrefimeM cnyqae peocrarbr, BKJrroqaeMbre Ans perynupoBaHus, Hanpfl)KeHzq.
A. uorenqlroMerpbr
B. pe:ucroprr
C. peocrarrr
D. xnro.{
E. cqErqur
7. rlacrr qellr Mex(Ay AByMs roqKaMrz Hrl3brBaercs:
A. KoHryp
B. yuacroK rlenu
C. sersr
D. elerrpuqecKar rlenb
E. y3en

8. CouporuueHr4e nocJreAoBarenbHofi rlenu:
A. F: .R,o

R 1:1+a-1-...-1
R1 tF2'RB".q*'

(1 U _U , U , U U
v._-T-=.c 61 ,(3 iS3 Rn
D. R : frr &.Rs. + -RB + .."+ &,,.
E. RI : Erf + RsI + RB/ + ..- + .Roo/.

9. Cuna roKa B rrpoBoAHHKe...
A. npxuo [ponopq[oHulJrbHo HanpsxeHlrro Ha KoHrIax [poBoAHr,rKa
B. npruo [ponopq[oHaJlbHo HanpqxeH[ro Ha KoHrIax npoBoAHuKau ero colporr.rBJreHr.rro
C. o6parno flponopqrroHilJrbHo HanpsxeHlr]o Ha KoHrIax npoBorHr,rKa
D. o6paruo flponopqrloHilJlbHo HanpflxeHnro Ha KoHrIax npoBoAH:zKavrero colporr,rBJreHr.rro
E. gneKTprzqecKr.rM 3apqAoM rr noneperrHoe ceqeHr4e rrpoBoAHr4Ka
10. Kaxyro oHeprl,Irc norpe6laer r43 cerr{ 3neKTplrtrecKarr JraMna za2 t, ecJrr{ ee colporr,rBneHr.re

440 Ou, a Hanp.sxeHLre cerrd 220 B?
A. 340^8lll. q

B. 240 Br.r
C. 220 Btn. u

D. 375 Br.s
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E. 180 Br .v
11. l rBr:
A. 1024 Br
B. 1000000000 Br
C. 1000000 Br
D. 10-3 Ervr

E. 100 Br
12. 9ro raKoe rroreHrrvaJr roqrn?
A. gro pa3Hocrb noreHrluaJroB AByx roqeK gneKTpr{qecKofo noJrr.
B. sro a6comotras rr{gneKTpr4secKarr [poHr.ruaeMocrb BaKyyMa.
C. nasstsalor BeJII4.II{Hy,pazuat orHorrreHr4ro 3apfl.Aa oAuofi us o6rraAoK KoH.qeHcaropa K

HanprxeHlrro Melqy Hr,rMLr.

D. Ha3bIBaIor ycrpoficrno, cocrotlqee pI3 AByx npoBolHnKoe rro6ofi $opuu, pa3.qeneHHbrx

Arr3neKTpr4KoM.
E. Ha3blBaror pa6ory, rro nepeMerueHr4ro eAr.ruurrHofo 3apf,Aa r.r3 Tor{Kr4 ror.s B 6ecrcoHe.{uocrr.

13. YcnoeHoe o6osHaqeHrae
A. pe3r,rcrop

B. npeloxpaHurenb
C. peocrar
D. xa6em, [poBoA, rrrrrHa gneKTpuqecxofi qenu
E. rrpveMHr.rK gneKTpprqecrofi snepruz
14. JIarr,rna HaKaJII{BaHzq c colporl4BJleHr4eM R:440 Ond nKmoqeHa B cerb c Hanpr}Kenuerr,r U:110

B. Onpe4enr4Tb cr4ny roKa B JraMrre.

4,254
B. 3OA
C. T2A
D. 0,25 A
E. 1A
15. Kaxue Hocr4TeJrlr 3apfl.ra cyulecrnyror?
A. ererrponrr
B. noroNureJrbHbre LroHbr

C. orpuqareJrbHbre HoHbr

D. uefirpantHrre
E. Bce nepequcJreHHbre

16.
A.
B.
C.
D.
E.
17,
A.
B.
C.
D.
E.

Cromxo B cxeMe y3JroB ra sereeft?
y3noB 4,nerlneit 4;
y3noB 2,vervefi.4;
y3noB 3, nereefi 5;
y3noB 3,nerneit 4;
y3noB 3,vetneft2.
BerrauuHa, o6paruar colporr.rBJreHvro
npoBoAr4MocTb

yAenbHoe conpoTr4BneHr4e

repproA
Hanpsx{eHr4e

noTeHuI,IaJr
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A.
B.
C.

D.
E.
20.

A.
B.
C.
D.
E.
2L

A.
B.
C.

D.
E.
22.

A.
B.
C.

D.
E.

23.

18. Ervrnocrb KoHAeHcaropa C:l0lr(D; sapxg KoHleHcaropa e:4. j.0-s I{a, Onpeaerrrrrb
HarrprxeHr,re ua o6rlarrax.

A. 0,4 B;
B. 4 rrlB;

c. 4.10-s B;
D. 4.10-? B;
E. 0,04 B.
19' By4er nI4 npoxoAl'ITb B Ilerru [ocrosHurrft ToK, ecJrr{ BMecro r.rcroqHr.rKa OAC - BKJrroqr.rrb

3aprxeHHbrfi rcon4eHcarop?
ue 6y4er
6yAer, Ho HeAonro
6Yaer
A,B
BCe OTBeTbr npaBrrJrbHo

B qenu nuraHLrfl, HarpeBarenbHoro upz6opa, BKJrroqeHHoro rroA HanpsxeHr4 e2208, cula
rora 5 A. OnpeaeJrr4rb MorrlHocrr npu6opa.
25 Br
4,48r
2,1 rBr
1,1 rBr
44 Br
fho*rocrr, 3neKTpr4qecxofo roKa onpeAerserc.f, no (f opnayne :

...:qlt

...:I/S

...:dl/S

...:1/R

.,,:llt
Oupe4elnrb KonvqecrBo rell.Ilorbr, BbrreJreHHoe B HarpeBareJrbHoM nprz6ope B TeqeHr4e 0,5 u,
ecJrr.r oH BKJrroqeH B cerb HarrprxeHr.reu 110 B u uueer colporr.rBnenue24 ov.
130 000 [N
650 000 Ax
907 500 [N
235 rnN
445 500 nx<
MarHlzrnas cucreMa, n xoropofi Bce crep)KHrr r4Meror oAr.ruaKoByro 4oprury, KoHcrpyKrlr,rro kl
pa3Mepbl' a B3aI'IMHoe pacnonoxenve ruo6oro crepxHq no orHorxeHr4ro Ko BceM {pMaM
o.4r.rHaKoBo AJUr Bcex crepnefi.

A. cul,ttr,t erp LrrIHag. MarHI4THarI CI4 CTeM a
B. neculruerpr,rrrHas MarHVTHar crrcreMa
C. uocxax MarHIlTHa.s crrcreMa
D. npocrpaHcrBeHHar MarHr,rrHas cr4creMa
E. npsMar MarHr4THar crrcreMa
24' o6ecnesllBaer $zsz'recryro 3aurzry Ar.s aKTVBHoro KoMrroHeHTa, a raKxe npeAcraBr-ser

co6oft pe3epByap Anq Macna.
A. o6rraorra
B. Iuarnurua;l crdcreMa
C. anrorpanc@oplrarop
D. cucreua oxraxAeHu.f,
E. 6ax
25' Tpauc0opMarop, lpeAHa3Haqeuurrft 4na npeo6pa3oBaHr,rr LrMnynbcHbrx cnrHaJroB c

AJTLITeJIbHOCTbTO t4Mnynbca ro AecsrKoB MTZKpOCeKyHA C Mr4HrrMilJrbHbrM t4cKaxeHl4err4 $opuu
r4Mnynbca.
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A. rpanc(fopMarop roKa
B. rpaHcQopMarop HanprxeHr{e
C. anrorpaucQoprr,rarop
D. uunyrncHbrfi rpaHcQopMarop
E. uexaHuqecrzft rpaHcQoprr,rarop.
Orneru;
1 napzaHr 1-c;2-E;3-[;4-A;5-B; 6-c;7-c;8-E;9-B; t0-A; il-A; t2-A;13-[; 14-B; l5-c; 16-
E; 17-A; 18-A; 19-A; 20-B; 2I-A; 22-I: 23-B; 24-C;25-n.
2 napuarn 1-A;2-B 3-c; 4-!;5-E; 6-4; 7-B;8-I;;9-A; l0-c; tt-E; l2t-E: t3-B; 14-[; r5-E; 16-
A; 17 - A;18-B ; 1 9-B ; 20 -[; 21 -B 22-C; 23 - A; 24-E: 25 -n .

7.3 Bonpocbr K 3K3aMeHy.

1 [afire onpeAeneHr,re rroHflTrll (r{3Mepr4TeJrbHbre npu6oprr>.
2 vro raKoe a6coffornas. orsocurerbHa.s 14 npr4BeAeHHaq norpenuocru?
3 llepevvcJrr4Te ocHoBHbre xapaKTepr{crr.rKr4 cpeAcrB usnaepeuuft.

Hro raxoe rryBcrBLrreJrbHocrb ttpu6opa?
4 flouerrty MafHI'ITo3JIeKTpI4rIecKr,rfi uexann:u pa6orocnoco6en roJrbKo Ha rrocrorHHoM roxe?

5

6
.f

9ro npe4upr4Hr.rMaercs. Anfl, r{crroJrb3oBaHr,rr ero n upu6opax nepeMeHHoro roxa?
onpe4enure Ha3Har{eHr4 e LI ocHoBnsre oco6eHHocrr4 f €IJIbBaHoMerpoB.
B rarux rleJr-rtx vclonmyror :rororuerpu?
lloueuy IIIKaJIa 3neKTpoMafHLITHbx nprz6opon uerusefiHa Lr KaKr.rM o6parou ee MoxHo
yuenrruurr?

8 Hasoeure nau6olee pacnpocrpanenHrrfi 3neKTpoa3Mepzremnufi npu6op, xoroprrft
KOHCTpyUpyercr Ha ocHoBe 3neKTpoAzHaMr4qecKofo MexaHr.r3Ma.

9 B qeu orJII4qI4e Qeppo4uHarravqecKoro MexaHil3Ma or 3JreKTpoArzHaMrrqecxoro?
10 o6rgcHLrre npr4Hrran 4eficrnur npu6opoB uHAyKrlr.rosuoft crrcreMbr.
1l B qeM 3aKnloqalorcfl rlpelrMyrllecrBa gneKTpoHHoro cqerrrrrKa DHeprr{r4 nepeA

3NEKTPOMCXAHI,IqECKI,IM CI{ETIII,IKOM I4HAYKII}IOrrrrOft CIECTCUTT?
12 Kax Ha3blBaercr ycrpoficrBo, olrpeAenqrcruee rexyruufi rapra$? Kaxue AorroJrHr,rreJrbHbre

3a4aqu B 3neKTpoctrcreMax ouo cnoco6Ho ertnorH.srr?
13 fitx KaKr.rx qelefi rpr.rMeHsror ocrlrrnJrorpaQu?
I 4 o6rqcHnre ycrpoft crBo H rrpr4Hrlr4n aeficrnux oneKTpoHHo-ryuenoft rpy6xz.
15 Karze cxeMbl npeo6pa:oBantfl. clrfHaJra nprlMeHrrorcr B nprz6opax BbrrrprMlrrenruofr

cucreurt?
Hasoezre ABa npelrMyrllecrBa upu6opon c repMogneKrp[qecKzuz npeo6piBoBareJrflMt4,
KOTOpbIe 3HarII4TeJIbHO pacuupslor Bo3Mo)rGOCTI,r r4X npLrMeHeHIZt B qenf,x nepeMeHHoto
TOKA IIO CP ABHEHI,Irc C APY| T4 MI,I 3NEKTP OMEX AH I,IqCCKI,IVTU NPU6 OPAITVI,
r{ro raxoe lryur? B rarzx cnyqarx oH npr.rMeH sercs?
o6rscHure nplrHulln 4eficrnur I43MepLITenbHr,x rpaHc$oprraaropoB ToKa r.r Harrp.r{}KeHr.rr.
o6rqcHure Ha3HarIeHI4e LI nopgAoK pacqera AonoJIHI,ITeJIbHoro conportrBneHprs B cxeMax
BOJrbTMeTpa.

20 Kar<ze MeroAbI l43MepeHut conporzereuufi cyrqecrnyror? flpune4ure cyqecrBeHHbre
OTJIIdTII"I'fl, METO,4OB.

21 [ailre KparKoe orrr4caHr.re cyqecrByroulr4x MeroAoB rr3MepeHr.rs qacrorbr.
22 Kaxue lapaMerpbr 3neKrpuqecxofi MorrlHocrt4 r43Mep.f,]orcs B npaxrnvecrofr

gneKTpOTexnure?

23 Kaxvrwu cnoco6aun r.r3Mepflercs MorrrHocrr n rpex$arnrx qenxx?
24 O6t scur{re rrprzHrlun 4eficrnur qu$poaoro BarrMerpa.
25 o6'scn'Te cyrrlHocrb MeroAa cpaBHeHr.rq c lrepofi. Kaxne Mero.qbr cpaBHeHr,rr c ruepofi aau

ngeecrHF,r?

26 Ha qeM ocHoBaH nprzHrlrrn

I6

T7

18

19

MOCTOBOrO MeToAa r,r3MepeHr,rr 3leKTpr4r{ecxux seflzquu?

29



27
28
29

30

31
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34

flpune4zre cxeMy oAr4HapHoro Mocra uolrsouure efo pa6ory.
Halzruzre ypaBHeHr4e paBHoBecr4, Mocra.
O6l.qcHnre
Hasonare o
Ha^:onzre n

roBbre npu6opu.
rlprrBo

[aftre 
rMerPa'

Karcue lSilirr"o rpu ee npeo6pa:oBaHr.rr4 B

epr.rrenbHoro upu6opa.
bx r.r3Mepr4TeJrbHbrx npu6opon.
t uzwepenui,t?rlro otHocflT K aBToMarr43t4poBaHHbrM cpercrBaM rasrraepeHrzfi ?r{ro urraeror B cBoeM cocraBe aBToHoMHbre uHoro$yrnrtro"*"nrre qz6ponue npu6oprr?9ro npelcraBn.f, ror c o 6ofi r,r3 Meprrrenrusre crzctenmr?

Ha raxue KJraccbr Aen_srcs I4BK uo na:naqeHrlrc?
Kaxoso Ha3HarreHr4e KoMrrbrorepHo-[r3Mepr,rreJrbHbrx cucreu?
vro upe4craBrslor co6ofi BIrpryiulbHue npu6opbr, KaKLre 3JreMeHTbr BKJrroqarorcs B r.rxcrpymypy?

44 HTo lpercraBns]or co6ofi I4HTeJIreKTyanbHbre r43Mepr{TenbHbre crrcrelru?
45 r{ro [peAcraBnslor co6ofi cereBble un0opnraurroHHo-r,r3Mepr4TenbHbre cucreurr?
. , flpovrrurocrpupyftre Ha rrprzMepe oHeprocHa6xarorqe fi oprauusaguu.
46 frpuuecrvr vr orrucarb crpyKTypHble cxeMbl Lr3MepeHuq HesJreKTparrecKr4x BeJrLrquH (lpsMbre

14 cpaBHeHr.rs).

47 lTepeuucJII'ITb BeJIIrr{I4HbI IlpocrpaHcrBa vr HagBa'vrfl npu6opon rnfl ux r{3MepeHLrf,,
Hanpr4Mep : ypoBHeMepbr, ruepoxoBarocrb_ npo$unorraerpbr r4 T.A.

48 ouzcarb Bo3MoxHF,Ie nyrv IrJII'I Mero.qbr r.r3MepeHr4.r{ MiIJIbrx feoMerpl{qecKl,rx pa3MepoB
4eraleft.

49 otucarc N4erolbl I'IsNdepeuuq yposHefi arpeccznr{brx Nr4lxocre[ s saxpHrux 6arax.
50 Kar<zuu MeroAaMI{ MoxHo I{3MepLIrL Ton[Ir{Hy JrLrcroBofo rrpoKara vB pa3nr4rrHbx

Mareplz Erno n (u elu ar s olrra, creKJro, al'rroM r,rHprenrre cuanu) ?
51

52
53 

qecKvM npeo6patoBareJreM.
MexAy Hr.rMr4.

54 Mero4u I'I3MepeHI4t AI4aMerpoB, ToHKr.rx 6es prsorsrlurr, rpoBoAoB rr olacarb KparKo r4x
cyrrlHocTb.

55 Kar< u3MepI'ITb ronlqlrHy faJlbBaHIrr{ecKoro uoKpbrrr.rr (nuxens) Ha crilrbHbx r{ Me,rIHbx
IINACTNHAX.

56 onrzca:rb Bo3MoxHLre Merorbl r43MepeHuq ronqlrHbr r.r3onru[ouuofi JIeHTbr B rrpoqecce
IIepeMoTKr.r.

57 llepeuucJrrrrb napaMerpbr ABr.rxeHrrrr, cBr3b
npz6opon AnA vrx rd3MepeHar.

58 Mero4sl t43MepeHl4q cKopocrefi rpaucroprHbx Ha3eMHbrx cpeAcrB r.r orrr4carb KparKo rrx
npu HrIr4 rrbr geitcrn.ut.

59 Kaxue ocHoBHbIe xapaKTepI4crLIKLI I4Meer npeo6pa:oBareJrb HegneKTprrqecKr,rx serr.rquH?
60 oxapaxrepusyfi re MeroAr,r u:naepenuft 

"arna*tp"trecK'rx 
BeJrurrrr'.

6 1 Kar xnaccu0uqr4pyrorcr upeo6pasoBareJrr4 He3neKTpr{qecKr.rx neru.ruH?
62 o6rscnrzre ycrpoficrBo, npIrHuIEn AeficrBls vr o6racu nplrMeHeHr4r npeo6pasosarerefi

HeSneKTplrqecKrrx BeJrr,rqlrH : peocTaTHbIX ;
63 floscH're KoHcrpyKTI'IBHoe ycrpoficrno: MaHoMerpa c TeH3oMerpr.rqecKr4M

upeo6pa:oBareneM.

35
36
)l

38

39
40
41

42
43

Mexly HrrMLI, eAlrHtrrlbr r43MepeHr4, u Ha3BA]HVrs

30



64 Kaxue rorpelxHocrl. BHoctrct B Ll3MepeHr.rs npeo6paroBareJrrMr.r He3neKTpr{qecKr4x
nemzqzu?

65 PaccraNure o6 ocHoBHbrx r,r3Mepr.rrenbHbrx uusopvaquoHHbrx crrcreMax.

8. Vqe6 no-Memod uqecxoe u unQop.ua4uoHHoe ofuecneqenue d ucuunnunot,

8. 1 Ocnoonan numepamypa

l. 3axapon 14.n., flasreHKo IO. O. 3ralosu s o6racru
Cnpanounoe noco6ue, 2013.

sneKrpopaAu o-uauepeunfi .

2.Onaryauir IO.@ AnzuroroBaq rz rlra$ponar onexrpoHrdxa. v.{. An_s By3oB /., O.I. fryArun,
A.Z. fypon. u Ap. M. Palr.ro 14 cBq3b, 2014 -76gc.

3. llanSvnoe B.A. 3rexrpuvecKrze r,r3MepeHus: y.re6Hux Anr cpeAHero
npo0eccuoHaJlbHofo o6paronanus. -2-e rr3A., crep. - M.: Irlsaarenrcrufi ueHTp <Ara4eruzx>,
2012. - 288c.

4. IIIzrnu apen B . IO. 3re rrpopa.u4 or4 3M epeH us,: y'ae6 uuK Ar.s cpeAHero
upo(feccuoHaJlBHoro o6pasoeaHz.fl. - M.: I4s4arelrcxufi qenrp <Axageuzx>>,2013 -336 c.

8, 2 f o non n umeJtb Hdn r umep flmyp a

l. Bynr B.K. Ouronst reopI4LI v pacr{era MarHr.rrubrx qeneft. Ir1.: 3uepru s, 1999-154c.2. ocaa'ruft B.fl. flpoexrrapoBaHlle Aarr{uKoB rns u3MepeHrr.f, MexaHr.rqecKrrx eenurrull
M. : MaurzHocrpoeHr.r e, I97 9.-497 Cc.

3. flolurqyr B.C. I4:uepl'IrenbHble npeo6pa:oBareJrr{. Kres : B"rqa ruxora,198l-297c.
4. Tzns P. 3lexrpuvecKl'Ie H3Meponus, He3neKTpr4qecKlrx BeJrrrqLrH: llepeno4 c neu..-M.:

BHcuraq rrrKorra, I 988.-256c.
5. http://www.twirpx.com
6. http://www.lehlit.ru

9. MamepuaJtbHo - mexHuttecnoe o1ecneqenue duc4unnuuu (enexmpuqecKue u3MepeHun
He?JteKmp u q ecKux een u u u u)

Jlexquonuble ayAI4TopI'IIl ocHalrlenrr ra6oparopHbrMt4 creHAaMLr. Zcnomsyrorcr reKcroBhre
3a4alJufl Anq reKylrlefo KoHTpoJIfl 3HaHI{fi cryAenroB, IloJryqeHHbre nppr caMocroqrerbHoM
kr3YrcHVLr neKur.ro HHof o Kypca.

10. MemoduqecKue peKoMeuda4uu no opzaHu3aquu u3yqeHun dac4unluuot:

Pa6oqas yue6uat nporpaMMa IIo Ar.rcqlrnJrrrHe <3rexrpurrecKr4e r.r3MepeHr4t
SneKTp[qecKI4x I4 He3neKTpl4qecK[x Berlrr{r4H) cocraBneHa B COOTBercrBr,ru c rpe6onanurlrz
(Delepanrsoro focy4apcrBeHHoro o6paronareJrbHoro craHAapra BO no npoQanro no.4roroBKrr
<<AsroMaru3arJwflTexHonorLrqecKprx trpoueccoB 14 npor43BoAcrs)) 2.15.03,04

Vlsyuenue AI4cuI4rInI4HbI npoxorl4T n Qopr're neKur{oHHbrx zauxrufi. BhrrroJrHeHr.rt
IIpaKTI'IqecKI'IX pa6or. Carr,locrosrenbHat pa6ora 3aKnroqaercr B BbrnoJrH eHvtv 3ara1Lrs,
caMocrosreJlbHoM tt3yqeHl4[ TeM CTyAeHTOM, a raK xe B KOHCneKTApOBaHrrr] TeM 14 HArr:/rca]Hkrv
TECTOB.
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1 l. Texuonozuqec Kan Kapma d uct4unnunu.



Kypc 1 rpyuna_P<D20AP62ATII cerr,recrp 1,2
flpeno4anareJrb - neKrop fnyurr<on f.E.
rlpeno4an arenr4, B eAyur,r e ilpaKTr4rrecKr,re 3aHflTvtfl f nyurron f . E.
KaQeapa ATIIuII
Beconofi ros(fQuqr'reHT.{I4oIIIInJII'IHrI B coBoKynHofi petruurosoft orIeHKe, paccrrr4TbrBaeuofi no
BCeM Ar.rcu[IIJrr,IHaM.

HaulreHosaHue AuctlwrnwHu / xypci Vpoaenr//crynenr
o6pa:onaHur

(6axanaapraar,
cI]eqll€IJrr,ITeT,

uaruc'rparypa)

Craryc Ar{cur4nnr.rHbr
n pa6ovev yre6uonr
nraHe (A, E, B, f)

(eutu eeedena
uodynouo-

peilmunzoean
cacmeilol

Korz.Iecrso 3aqerHblx
eAI4Hr4rI / rpeAraror

3lexrpr.recxlre rr3MepeH r4r 3neKTprrqecKrrx
LI He3neKTpI{rlecKtx Ben}TquH

oaKzlnaBpHaT E 4

Crrrexssle IHCUUI|JtHHbt no y Ie6nonry nJraHy..
tpvt3rlKd, TeopeTtfqecKaq MexaHLrKa, I]pI,rKJIa,UHafl MexaHr4Ka

(exoaHoft pefiruHr-xourponb, npoBepKa (ocraroqHbrx> snaHzi rro cMexHbrM AtrcuunnvHaM)
; rdA.tHAE uJru MeponpnflTne BxoAHOFO

KOHTpOJ|q
Bu.qrr

rexyulefr
ATTCCTAUI4I,I

Ayauropuaa
vnu BHeay4rl-

ropHafl

Mau na.ul
HOe

KOIIIqECTBO

6aruros

Marcuvalln
oe

KOnr{qecTBO

6arrosvrrnlld. JJrs K r p l4q ecKl,u4 To K.l IOCJIeAOBaTeJI6HOe U
lapannenbHoe coe AuHeHI1|e IIpoBoAHI4KOB.

ycrnrril
onpoc

ayArfropHafl J 6

Ou:nra. Pa6ora H MourHocrs to*iffpu""nu rc"p*-E
Ant prBBerBJteHHblx qenei.

TECT ayLnTop}lan J 6

[Iroro: 6 l2
bA3OBbrI{ MOAyJIb

(npoBepxa suauwir u yuenufi no Ancuuunse)
T rfr rvrrPUrtPnx I r{c | €Kyulero

KOHTpOTq
tJu'Jbl

rexyutefi
aTTecTauHIt

AyAuTopnar
unwBHeayAu-

ropHat

Masnualr
HOe

KOn[qecTBO

6zuIrtoe

Maxcuualrn
oe

Konr4qecTBO

6arroe
JlexqronHrre 3aHflTufl KOH'rpOnb ay4LrropHafl 4 8
BuArr u veroAbr r43MepeHr4l. norperu-ocrrl r.nrepeH"A cau. pa6. ay[]4TopHAt z 5
ucHoBHbre xapaKTepr4crnKlr H3Mepr,rreJrbHbrx npt6opoe
!r npeo6pagosarereft.

cau. pa6. ayAr4ropHar. 2 5

llocreAonarerbHoe coeAr4n"tru. .rpeo6pa:o"ailEfi cau. pa6. ayA14ropHat z 5
r rpsuupaJoBaTenI,I He3JIeKTpttqecKlIX BeJIIfTIUH.
Peocratnrte, reH:opesrrcropHble, nbe3o3neKTpI,F{ecKr,re

cau. pa6. aynvropHafl. 2 5

I4rlrepeHne He3neKrpruec*u* aenu-"n7sr$EHE
OCHOBHbIX MEXAH}fqECK}IX BEJIUTI14H.

TECT ayAuropHafl 4 8

rsMrprl | trJlbHble fi HqopMauv oHHbte cHcTeMbt. xoHrp.pa6. ayLnropqafl 8 l6
3K3AMEH I,ITOIOBAf,

aTTecTaul4t
ayAr4ropHat 8 l6

tr{roro:

AOnO.ilHHTm
)z 68

, raAdHue rfJru MepoI|puqTHe AOnOJIHUTeJIbHOFO
KOHTpOflq

BnArr
rexyuefi

aTTecTaul{r4

Ay4uropuax
unu Bf{eay4rl-

TOpHa.s

MnHnual.
KOJIIIqCCTBO

6aanon

Marcnraal.
KOnIiftleCTBO

6annon
[oxla.u Ouesxa

AOKNAAA

ayAxropHat 6 l0

r€BpaooTKa MeToAnqecKoro piBAaTOqHOfO MaTepnura,
c6op ltrQoprr,taur,rra no 3aAaHHoft reMe.

rrpe3eH. B

Ooprr,re

ayAlrropHat 6 l0

)z



I4roro MaKcr.tMyM:

Heo6xoluurrft MrrHIrMyM AJI' [oryrreHr.rq uroroBoft orIeHKr{ uJrrr Aorryc*a KrlpoMelrryToquofi arrecrarlrv 50 6a.uaon.
{ouo'nnnreJrbHbre rpeoonanz s, AIr, cryAeHToB, orcyrcrByrcrqux Ha 3a'srr{sx [oyBDIU{TeJrrnofi [pIIqI{He: ycmHoe co6ecedoeauue c npenodieamereM no npo6neua.ut

nponyLqeHHwx npaKmuqecKux saunmuil, o1nsamenuHoe BbtnoJtHeHue caMocmo-nmenbHbtx pa6om.

Cocranurenr craptuzft npelolaBarelr, f .E. fnyruxoe

3an. r<a$e4pofi aeroMar rr3arrnvr
TexHonor[qecKr,rx npoqeccoB V npou3BOACTB qeur, B.E. Oe4opon
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