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1. floqcHureJrbHaq 3arrncKa

flporpananra BcrynI4TenbHoro uerrbrraHLrfl MelKArlcrlrrrrJrr4HapHofo oK3aMeHa rro
HarIpaBneHI4Io roAroroBKl4 13.04.02 3nercrpooHeprerl{Ka LI oJleKTporex}rr4r(a pa3pa6orana
Anf, a6vtypueHToB, I{Meroql4x AI4TIJIoM 6ar<ananp a LrIrr4 crrequaxucra ro HanpaBneHqro
IIoAroroBKH 13.03.02 SnerrpoeHeprerl,IKa vr sneKrporexHr4Ka LrIru rro nro6ovry r4HoMy
HanpaBneHHIo IIOATOTOBKLI, a. TaKXe AI{IIJIOM MarI4CTpa IIo I4HOMy HarrpaBneHr4io
NOAfOTOBKII.

[e.nsro Mex{Ar{cqznnl4HapHoro gK3aMeHa -f,BJr{ercf, npoBepKa vr orIeHKa s;51aurair
nocTynarcql4x B Mafl{cTpaTypy IIo ocHoBHbIr{ AI4CrIr4rrnr4HaM HanpaBJreHrr.rr rroAfoToBrfl4,
$opnaupyrcqrrM oSulenpo$eccnouaJlbHbre z rrpo$ecclroHaJrbHbre KoMrrereHrrr4ur.
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At4cIII4[nHHaM B o6leue, ueo6xo4rznaorr,r Anq ycnerrrHoro ocBoeHr,rfl 6a3osrrxr MemoAoB
HayrrHoro no3HaHI4t 3neKTporexHl,IqecKrrx npoldeccoB I4 l'nlewuit; : i ;l j_- t iii.i.)

- oIIeHI4Tb cuoco6nocTr npl4MeHeHrz.f, nou-xrzfiHo-KareropvaJrbrrofo anlapara
r4HlKeHepHbrx MeToAoB pacqeTa.
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Oopvra npoBeAeHl4s BcrylI,ITeJIbHofo r4crrblTanzfl_ KoMrrblorepHoe recrr4lcoBaHrre..,. .ii,.iji

3KsaNaeH orleHr4Baerc.rr ro urr:aJre 100 6annon.

- BbI{BI4Tb 3HaHI4.s a6utypueHTa IIo o6rqenpo$eccrzonaJrbHbrM ra upo$eccr4ouaJrrHErrM
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CoqepxaHrre [porpaMMbr ]

1. f,ucquu.lll{Ha <<Ocnoebl MerpoJrorrrn u unQopMarlr{onHo-rr3MepnreJrbHafl
TEXHHKA>)

Ocnoesr MerpoJroruqecKoro o6ecueqeHuq. llpe4uer u 3a1a.uv Merponorr4r4.
OcnoeHrre rroH-qrl4.s. OcHoebI Te)opI4Iz l{3MepeHrafi. focy4apc'rBeHHafl crre-reMra o6ecne.qre]H:|lfl
eAr4HcrBa z:uepeuuft.

@ltsnqecKue BeJrLrqI{HbI v eAHHr{IIbr Hx r.I3MepeHrlq. Ocuonnue roH.f,Tr4-s

Qn:uuecrcI4x BeJII4quH. KolnqecttBeHHoe npeAcT'aBJreHpre Quszvecrofi seflra.{r4tHbr. llorurue o
cl4creMe Qz:zuecrzx BeJII4qunt. XaparrepzrarvrKa crzcreM v eILrHr4rI" Vlex<4yHap oilLrafl
cacreMa eAHHr4rI (CI4).

Cpegcrna l{3MepeHufi. IlorperrHocrrr cpeAcrB r.r3MepeHr{fi. Cpe4c.lBa r43Meq9nzfi,
llorperunocrll cpeAcrB I{3MepeH[rfi. Knaccu rorrHocrl{ cpeAcrB uslrepenzfi. ] ."'rii";iri"

IocygapcrBeHHafl cucreMa obecneqeHuq eAr.rr{crBa nsruepeHufi. SraroHr,r, nx
xnacclz$HKallrr-f,. llonepo.rHble cxeMrr. HoprvrlrpyeMbre MerponofrrqecKr{e xapaKTepracru{4
cpeAcrB I43MepeHI{[ v KoHTpoJrf," focy4apcrr]eHHbre r4crrbrraHrr-rr cpeAOTB z:trepenrafi ri
KOHTpOn_rr.

florperuuocrrr v MareMarl{qecKarr o6pa6orrca pe3yJrbraroB
KnaccnSvKarJvrfl, norpellrHocrofi. Onyuafiur,re Lr cr4creMarr4r{ecKr{e
Cyrianrrzp oBaHr4e norperxHo crefi . o6p a6orra p e3 ynbraroB rz3MepeHur.

Ocuoesl craHAaprI{3aIIHIr. OcHoeHrte rroHflTr4.fl, rleJrr{ Lr 3a1aLru craHAaprw3a.rJvru,
Bu.qrr rr MeroAbI craHAaprr4sar! u. Ka.reropuLr v B:a1br craHAaproB, ocHoBuue npnnqvri'r;i
craHAaprv3ar\vrr4. Opraurr u cnyx6u craHAaprr4garJprpr. ii: r i, jl:,i,

Llsmepeuue reMrleparypbl. OSrqr,re ,cBeAeHtz-f, o5 ur3MepeHur,r reMneparyp .#
reMneparypHblx IxKaJIax. Cnoco6rr v3MepeHr4r{ TeMneparypbr. Tepvonaerpbr pactuvrpe:n!4fl1
MasouerplarlecKne repMoMerltbl, Br4Abr vr [plrHrlr{n prx 4eficrnux. Vcrpoficrso
TepMo3neKTpurrecKI4x repMoMerpoB. Ycrpoficrno TepMoMerpoB coflporrrBrenuq:
Kouleucalll4oHHblfi vero4 rl3MepeHl4f, TepMo-o.A"c. Cpe4crna r43MepeHr4.rr c;orporvrBrreHr4fl.
Mero4rr I43MepeHr4q reMneparypbr reJr rro r43ryr{eHr4ro. Vcrpoficrno uupolrerpon
n3nyrIeHl4a. llpeunayqecrBa I{ HelocrarKl4 I4crroJrb3oBaHLrr nr4poMerpoB.

MeroAst rr cpeAcrBa rr3MepeHl{fl AanreHrq v pa3Hr{rlbr AaBJreHur. Ea4rltatffi1
I43MepeHH-s v BI4ArI AaBIre)HVfl. Xr,rAr<ororHbre MaHoMerpbr v 4rz$uaHo#eipr;:
fe$opltaIIHoHHLIe MaHoMerpbl. 3rer<rpnuecKkre vr renJroBbre MaHoMerpr)r:
fpysouo4beMHbre MaHoMerpu. Mero 4:zKa v:

MeroAr,r rr cpeAcrBa H3rvrepeHufl pac
Izl:uepeHr4e pacxoAa no nepenaAy AaBneHr4

rlocro.f,HHoro nepenaAa (poranrerpr
3ner<rpoltarHurHbre pacxoAoMeprt. Vnrrpa3ByKoBbre pacxoAoMepbr. Teurov:eprr. 

. rii _,

llsmepeuue ypoBHq. VponHevreprr c .Br{3yaJrbHbrM orcrreroM. fv;qpocrarra.reckiie
ypoBHeMeprr. VponHeMepbl c [orIJIaBKaMIr. Eur<ocrnrre, r4HAyKTr4BHbre, paAr4oB

aKycrurrecKl4e, TepMoKoHAyKToMerpI4qecKr4e )/poBHeMepbr. I4svrepeur4e yFroBH{

i il ,' i i i,u.l
u3MepeHr.tn,

IIofperrrHocTr4.
. :, .;-'i
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upu6oprr. llpraSopsr
cr4crer{br. llpn6oppr
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MaTepHanoB.

Auaroroerre v SJIeKTpoHHbre n3Mepr{TeJrbrr},re
MarHuTo3neKTpr4rrecrofi crzcreMbr. llpz6opsr Hanpauxrculefi
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repMosneKTpr4LrecKou czcreMl:r. llpz6opsr 3neKTpoMafHr4THOfi
sneKrpoAHHaMr4rrecKofi cHcreMbr. llpu6opu eneKTpocrarr4qecxofi
HHAyKTIHOHHOfr CrrCTeMbr. SnerrpouHbre H3MeprrreJrbHbre npz6opu.

2, {ucquuuna <<S.uenrporexHurrecKoe v
MaTepHaJroBeAeHue>>

. i'
' i-"

cncreMbr. llpz6opi,i
cr4creMbr, llpuSopu

KOHtCTpyKrIuoHHoe

OcHoelrrle xapaKTeplrc'Tl{Krl MarHuTr{brx MarepaaJrbr. Maruulrbre Marep1iail{ii
Ocuoerr MarHerI43Ma. MaruzrorBepAble v MarHlrroMf,rKr4e Marepr4anbr. [uarraru]erutu;
rapaMarHerl{Kl{ v SeppovarHerrrKl4. MarHzruufi rrrorepe3r4c. Maruu:rnlre csoficrna
pa3nI4LIHbIX Marepl4aloB. (Dopnrynu norepb Ha trl{crep e3krc v BrrxpeBbre roKr4. Munzrrau3ar\vn
[oTepb B MafHI4THbrX MaTepl4anax. .. :' ':i rirr"iflpono4ul{KoBble MarepuaJrbl. C)cHoeHrre csoficrsa A }rapaKTepLrervKI-
tlpoBoAHIIKOBbIX MaTepl4anoB. Bnz.rrune nllzlrecefi, MexaHa-recxofi u t.prrib.oo#
o6pa6orxv Ha sneKTpl4r{ecKlze a MexaHI,IqecK{e ceoficrea npoBoAHr{ron. flpouo4""nouur"
Mareplranbl BblcoKofr npoeoAlzMocrl4. Kourar<luble Marepvrarrbr a 11peA:b;r3fl-seMbre ir(iltr1,rNt
rpe6onanHr. llpono4ul4KoBble crIJIaBbI BblcoKoro cotrporllB rreHar_ -wfira MaHraFrr{Ha kr
KoHcraHTaHa' vx cooraB v ceoficrna. Xapocrofir<ze xpoMoruKeneerier,;ii,ia
XpOMOanTMIIHAeBbIe CIIJIaBbI , r.l,;i].i,r:l:r.

IIonynpoBoAHrrKoBble M areprraJrbr. flo,nynpoBorHr4KoBbre Marep Lrarrbr. llpzpo4a,wx
sneKTponpoBoAHocrlz. 3aezczlMocm y4ennuofi [poBoAr4Mocrrz ronynproBoAHr4K:oB o.T
TeM[epaTypbl' Hanpf,XeHHocTI4] sIeKTpI4rIecKOro IIoJI.f, n ApyrI4X Sar<ropon. Ceoficrsa
sJieKTpoHHo-AbIporIHoro nepexoAa. OSnacrr nF)I,rMeHeHrlfl nonynpoBoAHrzKon. , :il:t,i

{uenercrp14rrecKrre MarepI{aJrbr, ocHoBHbre rc"uaccuQnKarIuv. Orexrpzu.cxprd
xapaKTepr4Q^ttrKLr AI4SneKTprMecKI4x MareplranoB, eAr{HI4rIbI r4x r43MepeHr4,q. MexaHr4rlecKr4e,
Qzsvxo-xl4MllqecKlze, TelJIoBbIe xapaKTepvrc'r:vKLr, pa[prarJLroHHar crofixocrr v Apy'r{.@
HesneKTpr4qecKr4e xapaKTepuQTvtK\t. , i, lii i1

flonnpusallur kr 3JreKTpotrpoBoAHocr[, An3JreKTprrKoB. llonxptneaqran
AI43neKTpI{KoB. Ocnonurre BI4AbI rron.apv3aIIHII, 3nexrponpoBoAHocrb Ar4oneKTpar:oa.
llapauerprt, Bnrlarcque Ha Benrzrrr4Hy yAenrnofi npoBoAr4Mocrr4 Marepraana., llpnpoqa
3neKrporpoBoAHocrl4 ra^:oo5pa^:nrx AIdoJreKrpr4KoB. llpzpo4a 3neKrponpoBoAHocr,ra
rBepAbIX AI4sneKTpI4KoB. ,r ,liii

fuelercrprqecKrre [oreplr u upo6ofi ArrsJreKTprrKoB. flzener<rpr4qecKr4e norepf,
llprapo4a Arr3neKTpI4rIecKHX norepb B nocro-flFlHoM r4 nepeMeHHoM o;1eKTpuqecKrzx rorsxi
lloluue H yAeJIbHbIe AI4oJIeKrpuqeaKHe rrorepra. KosQ$rlrIr4eHT Ar4oneKrpnqecKr4x norepb.
Ocuoeurle BI4AII Arr3neKTpI4rrecKax norepb. liaeucuNaocrb raHreHca yrJra AZOJTeKTpT{gecr6plx
lorepb or reMneparypbl, rracrorbl, BeJIHrrI4HbI Ha[p-DKeHHOCTI4 3reKTpUrIeCKOfO rIOnfl Anff
ArroneKrpr4KoB p a3nr4rrHbrx Br4Ao B. llpo 5ofi ArrsJreKTpr4KoB. , )1,'! r;-lt,'t

faroo6pa3HbIe ALrsJreKTpIrKIr, 3JreKTpor{3oJrflrIr.roHHbre }r(rdAKocrrd. O6rqne
ceoficrsa 3JreI(TpoI{3oJrrIIuoHubIx rloJrlrMepoe. fagoo6pa:Hue ArrgneKTpnxz. Ocsotsr{nDlo
fa3E'r, r4clonb3yeMbre Anfl v3onflr\un" Bos4yx, a3or, BoAopoA, speoumt
3nexrpou3oJL[III4oHHbIe ]KIrAKocrI4, vx H€BHar{eHue v nnacczQra KaL\wfl,i
Snexrpou3on.gqzoHHble ue$rruue MacJra, cocraB pr orrzr{ureJrbHbre cnoficnna;
TpaHcQopMaropHoe, KoHAeHealopHoe, ra6enrnue MacJra n rpeSoe aHufl [peAbf,Bn.rreMbre ,K

HrrM. CzHreruqecKa.a 3neKTpol43on-f,IluoHHaq )Kr4AKocrb ee cnofic,rna v npl{MeHeHr4e.
KnaccnQuKarlut oneKTpolz3onqlll4oHHbrx rroJrHMepoB: npvpoAHbre v ozHTeraqecrcr{E1
nonl4Meprr3allzoHHble 14 IoJII4KOHAeHCaIII{OHIJE,I€, OpfaHI4rreCKI4e I,I SJIeMeHTOOO|aHHLIeCKL]Oi

r.ii.'iii.

t ', !,'.

rrl:



t: t;: iiii:Lt-i

,. t, t,{ri'\i

TepMoIInacTHr{Hble v repMopeaKTI4BHbIe. O6qze cBoiicrBa 3nel(Tpor43or.sq7oFrHbrx
[onLrMepoB vr o6nacrr4 vx npzMeHeHufl. npnpoAHbre cMoJrrr (rueuar, Kar]r4(bonb rz apyri,ie),
I,IX cBoficrBa I4 rrpl{MeHeHl4e B 3JIeKTporexI{I{Ke. ,:t,:i

TnepAsIe opraHuqecKlre v HeopraHr.rqecKue AH3JreKTprre€cKure MarepHaJrbj.
CuurerzqecKl'Ie nonl4Mepbl 3lerlpoz3oJrf,rlr4oHHbre JraKrr, oMaJrH 14 no*.ruyn a6i:
Cocraeurre .{aarv sJIeKTpoI43oJItIII4oHHbrx .rraKoB kr 3MaJrefr. Snexrpgzronrqro*rrriib
IIJIacrMaccbI Lr trx orJII4r{I4TeJIbHbIe oco6erurocrz. Cnro4a v oneKTpor{:onaqzonHrre
Marepzanbl Ha ee ocHoBe. Muxauutu, MI4Ka$onHfi, MI4KaJreHTa, cnroAl4Hr4Tbr kr
cnloAorlnacrbl, vx cocraB, cnoficrea pr npr4MeHeHr.re B 3rreKTporexlrfiRB,
Srexrpor<epaMurrecKl'Ie Marepuarlbl. 3nerrpuvecKr4e v MexaHr4qecKge ),rapaKTep uciiiu
Sap$oponrrx Marepl{anoB. Kou4eucaropHa-fl sneKrpoKepaMr4Ka. KepanrnuecKrile
cefHero3JIeKTpzKI4. Snerrpou3o,r{IluoHHble creK Jra, Lrx cnoficrea rz npr4MeHe)Hr4e. AxragriL,ip
Ar{3neKTpzra. c erHerosn eKTpr4 Kr4, sJreKTperbr, .[be3osJreKTpr4 Kr{ 

"

ila.l

3. {r'rcqun.nr'rHa <<SneKTposHeprerr{qecKue cucreMbr H cerr{>> ,:1.
K'rraccu{uKauuq 3JIeKTpI{qecI(ux cerefi v norpe6ure.uefr. OcuoeHrre noHfilig;

xnaccaSnKarJufl sneKTpkIr{ecKztx cerefi (3C) ro Hailp-s)KeHr.{rc, rrc) poAy t-tciKi;;

KoHcrpyKTI{BHoMy I4crIorIHeHIlto, ro crpyr{Type coe4rzneuufi, ro ponr4 B cxeMe
sneKrpocHa6xeuun, rlo Mecry pacnono)Ket;rrx n su1y uorpe6zrelefr. JKnaccuSraKaqr4!
norpe6urelefi. Tpe6onantrfl K 3C. Hopubl KaqecrBa 3JreKrpo3Heprur4. OqrosH6re oneMbffiil
ttuuuft SneKTpolepeAar{I4. :' trLi

OcuosHrre cBeAeHHq o6 ycJroBlrqx pa6orsr \r KoHcrpyKTrrBHor|.{ qcuo.nrreri#ii
3reKTpuqecKHx cerefi. llpzu.qunu KoHcrpyKTr4BHoro zcnoJrHeHur Bo3z(yruHbrx tnUa6k

sneKrponepeAar{. O6rqas xapaKTepvrervrKaxa6enrnrrx tuuuirv ycnoBzfi zx par6ortr.
Xaparcreprlcrl{KIt rr rrapaMerpbr sJreMeHToB sreKTpr.tqecxofi ceru. pac.{er

[apaMerpoB cxeMbl 3aMeIr]eHI{t. Bo3AyIxHbIX r{ xa6elrurtx tuuuit Cxeuu 3aMerrleHprrjjrr
rlapaMerpbl 4nyxoSnrororrHblx rpauc$opMaropoB. Cxenau 3aMerueHrzr Lr napanrerpsi
rpexoSuororlHblx rpauc$oplvtaropoB vr aBTorpaHc$oplraropoe. lvlo4enzpoBaHr{e
rpauc$opMaropoB c pacqenneHHblMl4 o6rvrorrcarvu4 r4 KoMrreHcrrpyrcqr4x ycrpoficre. llgrepl,1
MoulHocrr{ B 3JIeMeHTax sneKTpnqecr<ofi oerr4. Meponpraarux ro cHrd)KeHr4ro [oTelrB
MOUIHOCTI4.

OcHoeHr,Ie xapaKTepIrcrI,IKI{ Harpy3rcra. fpa$r4Krz Harpy3Kr4: cyrouusrfi, ro4onofti'l-itl
npoAonlKI4reJIbHocrlr. HasuaqeHze rpa$ur<on Harpy3Kr{. Mero4u pacqera norepil
sneKTpl4r{ecrofi 3HeprI{H. Ctar:ra'Ieclfl4e xapaKTepvrerkrKvr Harpy3Kr4 rro Hanpr}r(eHr4ro u
qacrore' llpe4craBJleHl4e Harpy3oK B pacrrernllx cxeMax gneKTpkrrrecr<ofi cerrz. Pacqernge
cxeMbl H pacqerHble HarpysKz. Pac.rer cer{eHr4fi npono4oB MecrHrrx cerefi. ..,. i,i j

Ko ru u eu caq uq p ea KTI{ B Ho fi ruorq nocrtr. Kouneuc aL\tlfl. peaKTr4BHofi lrorqnocru (PM)
n 3C rpoMbIIrneHHbIX z MyHI4III4rraJrbHbrx o(5rexron. llpo6JreMbr KoMrreucaqzz. Brr6op
Tkrrra 14 MolrlHocrr{ KoMrleHcrrpyroq[x ycrpoficrs. Brr6op Mecr yoraHoBKrrr KoMrrJreKTHD]x
6atapeit KoHAeHcaropoB. ,;r;i:s)ri

4, fucqun"rruua <<Teoperrrqecrcue ocHoBbr 3JreKTporexHr{Kr.r>>
JInnefiHue SreKTpuqecKHe uerru lrocroflHHoro roKa. SrexrE,ra.recKr4e

rocro.sHHoro roKa. HanpxxeHHocrb oneKTpr4rlecKofo rroJrr, oneKTpr4rrecKoe nanpx>xeHuij A
3.A.c. 3nercrpuuecKa{ eMKocrb, 3lexrpzveaKa.s qerrb rr ee 3JreMeHTbr. 3axonrr auatz?,i
3neKTpuqecKHX rlenefi rocro-sHHoro roKa. Jlzrrefinble Hepa3BerBJreHH bre n pa3BerBnennBjb
sneKTpvqecKr4e rlenr4. Pexzuu paSornr 3fieKT'p,r{qecrofi qenr4.
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SnercrpuqecKne IIe[u oAHoQa3Horo cuHycor{AaJrbHoro roKa. llepzo4rzrrecKqe ,ur

cI4HyCOI4AaJIbHbIe 3neKTpoABI4XtyIrIkIe cr{Jlbl, Harrp-f,xeHr{fl Lr roKr4, llapauerprf
3reKTpI4r{ecKI4x qelefr nepeMeHrloro roKa. VIneatrcuble 3JreMeHTbr Uenu nepeMeHHoro ro*a:
pe3I4cTI4BHbIe, I4HAyKTI4BHbIC kI eMKocTHbIe. Vpanuenz-a gJIeKTpI4rIecKoro cooTof,H14x qenefi:
3aKoHbI Orua z Kupxro$ a [nfl' qenefi cl4HycoullaJrbHoro roKa. Vpanueru4.f, oneKTpzqec;I(.ofrFi
cocrorHl4fl Anfl Hepa3BerBneHHofr IIeIrI4. ArrznHoe, peaKTI4BHoe 14 rroJrHoe oonporr4BneHr4a
IByx[onrccHI4Ka. KorraulexcHoe conporIzBJIeHI,Ie. I-{eura c napannenbHbrM coeAZHeHr4eN4
sernefi. Beruopuue Ar,rarpaMMbr. .:1,,

Tpex{asHue lleru. O6n.acru npkIMeHeHu.a rpex$EBHbrx ycrpofrcrnr. Tpex$a:usrfr
reHeparop. Cnoco6rt coe4uHeHI,I[ rpe><Sa":uofi odrvrorKr4 reHeparopa, @a:H6re u nuuefrnr,re
HailpsxeHux' KlraccraSzraqu{ I'tt crocoSrt sKrtorleHrrr npr{eMHHKoB B rpexr}asubrX rler{X:
Coe4nueuue 3JIeMeHToB rpex{tasusrx qeuefi ro oxeMe ((3Be3Aa)) v (rpeyroJrrurrcbi
9erstpexnpoBoAHaf, kr rpex[poBoAHar rpexSasurre qenz. Czuuerpuin;;1i4 po)Krd,M
rpex0asHrrx qenefi. CooruourpHl4e Mexqy na:nrrnrn v nrauefiurrrrru H:a[pDKer{r.T trM'A;
drasHrtuu vr ltzuefinlrvrz roKaMH. Moulnocrr rpex$a:Hrrx qeuefi. Ha:uaveg,pie
uefrrpanrHoro npoBona. HaupxN:eHkre Mex{Ay Hefirpan flMkr. , ; ::rr.{i

5. {ucqran"rrnua<<S.ueKTpuqecKrreMarrrrrHbr>> i i,i

Tpauc$opMaropbl. Tparrc$opMaropbr, KJraccr4$raraqz.a. Vcrosurrer rpa$r4r{ecnr,lg
o6osHa'reHLrfl Ha 3[eKTpI4rrecKI4x cxeMax. Vc'rpoficrBo, Ilpr4Hqun 4eficrBLrfl r,r uasuaq'eriild
rpauc$opMaropoB. O4uo0asnsrfi rpaucsopM&rop. OcnoeHofi nrarururnrrfi roton.
Kos$$aqHeHT rpaucQopMallI4kL VpanueHIax oleKTpr,rqecKoro v MarHr4rHoro cocro-f,ur4ri
o6n'roror. Pealrurrfi rpauc$opMarop. I,I4eamnrrfi rpaucsopMarop. Ilpzee4envre o6Mo't'iiit
rpauccpopMaropa K oAHoMy rll4cny BI4TKoB. Ber<ropuax ArrarpaMMa H cxeN{a saNaeuerT#i}:
OulrrHoe o[peAerleHl4e lapaMerpoB rpauc$opMaropa. i; i'ii'rrj]-

Tpex{asur,Ie rpaucSopMaropbr. Cxervmr coeArrHer{?rr oduoror. MoqHo'irijlirji
xoeSSaqueHr rpauc0opv'ar\w. llpeo6pa:oBaFrr4e 9lvara Sa^: ntroroSasurx czcreu rifizi
rroMorrlr4 rpanc$opMaropoB. ::

Marunnu rlocroflHHoro roKa. O6nacnra npr4MeHeHr4-rr. Vcrpoficrno v nprrHqr4rr
geftcTnnx MaIrrHHbI llocro.f,HHoro roKa. Bclsrv{oxHocrr pa6orur MaLrrr4Hr,I n , peN<r,r.nrak
reHeparopa I4 ABr{rareJlfl. 3.4.c. tKop-q I{ gneKTpoMarHr4THrrfi lroueHT Marlrr4Hbr rrocroqHHoro
ToKa. Pa6oqrae xapaKTepucrvrKzr. llorepz sHeFrrI4I{ I4 K.n.A. MarrrrrHbr rrocro{HHoro roKai
Knaccrz$vKar\r4fl ABl4rarenefi locrotHHoro roK€r rro crocoSy no:5yx,{eHr4-s. ,Mexanur1eori.air
xapaKTepuarvKvr ABI4rareJIefi. Perynl4poBaHr4e rrilcrorbr BpalUeHr{.rr. : .,trl:

AcuuxpoHHble Marul{Hbr. HasHa.{eHr4e v o6tacru npr{MeHeHprr. Vcrpoficruo'"il
npI4HIIIrn geitcrnun acrrHxpoHH,ofi MaIrI4Hbr. Ilo:6yx4eHr4e Bparqarcqefocq rtaanuiulfiFii
[orq rpex$asHofi crrMMerpI4.{Hofi czcreuofi ToKoB. Ycrpoficrno u rpr4nrlr4rr Aefi.crevrt
rpexQasuoro acrrHxpoHHoro Altl{rareJrtr" Konr;rpyr<qux $a^:uoro h Kopo:rKo3aMKHyrol-o
poropa. r{acrora BparrleHu.a poropa I{ ero rroJr{. Crolrxeuze. 3aeuczNaocrr qacror.trrri

BeJII4r{I4HbI 3.4.c. v roKa B S*a o6uorxu poropa or aKoJrbx{eHrrlfl. Vpannerirax
sneKTpl4r{ecKoro cocrotHllf, o6uorox craropa v poropa rpexSa^suoro acrrHxpoHHoro
ABrlrarenx. Sneprerl4rlecKze AI4arpaMMbI. Snercrpovrarnururrfi MoMeHT. Mexauz.recKr4e,ly
pa6ouue xapaKTepr4crr4Kvr acrlHxpoHHoro ABr4rarer-q. Cco6euuocrrr paSotsr,,Liiril
xapaKTepLrQTr4Kkr rpexQasuoro acI{HXpoHHoro reHeparopa. Cxeubr 3aMetUeHl4-s. Ber<ropunrd

., : '. i;
:ii{l
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'' 
ii ir
ii ijCuuxponuue MaurI{HLI. HasHarreHr4e v o6nactu npr4MeHeHr4.rr rpex$a:n-r,t4

clrHXpoHHbIX MaIrr?IH. Ycrpofrcrno vr [pI{liIII4n 4eficrnzx rpexQa:nofi cuuxpounolZ
MaIrIIlHbI. Pa6ora cI4HXpoHHofi uaruuHbl B pex{I,rMe reHeparopa. Ypanu eHkrflsneKTpuqecl{g*Q
coCTOqHHfl, BeKTOpHbIe AI4aIpaMMbI V CXeMbI 3aMeIIIeHI4.f, $a:u CraropHofi o6rrrornn:
Pa6o'Ize xapaKrepvarvKr4 reHeparopa. PerynzpoBaHr4e pearrznuofi MorrIHocTI.
cI{HXpoHHbIX MaIrII4H. Br<ffo-{eHlae reHeparopa Ha napannenbHyro pa6ory c c-zc1,q'ruo$;
Pa6ora cnuxpoHHofi MaIrrI4HE,I B pexl{Me ABkrrareJrr. @opvryna 3ner{TpoMa.n 

"tro,giMoMeHTa. CaltoperynllpoBaHze gneKTpoMarHlztrHoro MoMeHTa ABr4rareJrfl trrpr4 r{3Meueuiau
Hafpy3KI4 Ha Bany. Pa6o'{ue .KapaKTepl4crr4Kr{ cr{HxpoHHoro ABrdraren.rr. MexaHr.r.rec4?fl
xapaKTepvrcrvrKa, cnoco6rr perynI4poBaHnflrrac'rorbl Bparr{eH4r r,r lycKa ABLrraren.rr. j.,]:

i i '.'r
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