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1. 3rerrpnvecxlre qelu [ocroqHHoro rora
1.1. Ha.ra,'rrnr,re cseaeHus o6 sreKrplrqecKoM ToKe

Srexrprvecrui :apr4. 3axon Ky:rona. OcnosHue xapaKTepxcrnKrl

3JreKTpI,IqeCKOrO noJl': Ha[p-txeHHocTr" SneKTpI,IqecKui noTeHllua,'l, gJIeKTpI{qeCKOe

nanpxNeru,re. fIpoBoAHIrKI{ B 3neKTpI4qecKoM IroJIe,

1.2. 3.rerrpnvecrcnft ror
3:rexrponpoao4ulroct. K.naccuSuraqur BeIIIecrB no creneHrl

3neKTporrpoBo,qr.rMocru. 3lerrpuuecrufi rox B npoBo,4HuKax: BenutllrHa LI

HanpaBleHlre roKa npoBoalrMocrlr, nJrorHocrr ToKa npoBo,4l'IMocru. V,qelrgue
3Jre(TpuqecKlie [poBo.{rrMocrE Ir corpoTIrBJIeHI{e, 3JleKTprrqecxat rpoBoal]Mocrr, rr

conporrrBJreHl,Ie npoBo.{Hr.rKoB. 3aron Olra. 3agucurr,rocrr corporl4BJleHlrf
npoBoar{rrKoB or reMneparyp;I. flonsrue o cBepxnpoBoAlrMocrli. P$I4cropbr u xx
BOJIbT-aM nepHble xapaKTepxcrl4Kx.

1,3. ?fleKrpHqecKaq uenb
3neuenrur sJreK'rprrecKrrx qenefi 14 Ilx Iuaccntpuxaqr,ra. 3nerrpogrnNyrqaa

cura (3,{C), Morrluocrb r,t rosQQuqzenr rlore3Horo aeitcrevs I4croqHHKa

sneKTpnqecKofi eneprr,rn. IIpeo6pa.:oBaHI.'Ie greKTpuqecKoi gHeprlLu B Apyrl4e BI'I.{bI

snepruu. 3ueprur, Molr+{ocrb u xost[tpvquenr noJre3Horo refrclBufl nprreMHl'lKa

e:rerrpzuecxofi eneprr,rz. KonnecrBeHHoe BEIpaxeHI'Ie gHeprlrv flprl HarpeBaHrrrr

rrpoBoArrnKa 3neKTpt4qecxuM ToKoM. 3axon,{xoynr-JleHqa.
Pexuurr enex, puvecxrx qenei, pa6ora ucrovnnra 3reKTpl4rlecKofi gHepr[u

Ha npIreMHItK c Ii3MeHtKlrIIr{Mct corporI.IBJIeHrreM. Cxelrsr rairaerlenrfi }IcrorIHIrKoB

lr rrpr4eMHuKoB ererrpuvecxoi eueprran. flonrrue o [accIlBHEIx I4 aKTI'rBHblx

3[eMeHTaX gJreKm[.recKID( Uenefi .

ITTY uru. fI. O.



1,4, Pacqer grexrprl9ecKrlx nenefi noctoguuoro rora
l\etu u 3a.4arru pacqera sneKTpuqecKr,rx qenei. 3axontr KupxroQa,

Hepa.:nererenuax gneKTpr{qecKar qerrr. flocre.4onarelrHoe coeAr,rHeHr.re naccr.tBHf,rx
DJreMeHToB, gKBrrBa!.reHTHoe conporrrBneHue p*r4cropoB. floreplr nalpxNenrzr r
npoBo,qax, ,{eJIIrreJIb HanptxeH[s. flocne4oeare:rtuoe coe,qlrHeHlre ucrolrHrrKoB
3,{C. IlorenqualrHarr.4r-rarpaMMa Hepa3BerB[eHHoi o;rex, puuecxoi qenu.

PaseerBneHHar 3reKTpt4qecKarr uerrb c AB'r.{r ys,raur,r. Ilapallelruoe
coeALrHeHIIe naccHBHEIx 3JIeMeHTOB, 9KBI{BaJIeHTHOe COlpOTI4BJreHrre pe3LICTOpOB.

3:rerrpuvecraa npoBoAl.IMocrb sergeft. Cr4erraHHoe coeAIrHeHI4e naccrrBHr,rx
3ICMEHTOB.

Pacuer s.nerrpwecxro< qenei MeroIoM 3KBMBaJrentnx npeo6pasonanzfi.
Pacver erexrprrecKrlx uenefi MeroAoM )3noBoro HanpDKeHr4Jr. Mero4 rourypurx
roron. Metoa HaroxeH[g.

1.5. Ile.irrneft ssre 3reKTp{rrecK[e qenrl rocrornuoro roKa
Helr.*reftnrre gJIeMeHT;I gJleKTpvqecKlrx qeuei nocrotHHofo roKa.

flparrnuecxoe nprrMeHeHze HernHefiHbrx 3JreMeHToB. Bortrr-atllnepnr,re
xapaKTepr4crr4 Kr.r nenlrneinrrx sJreMeHToB. Crarraqecroe z guQQepeuqua,rrnoe
conDoTHBJIeHII' HeII,IHeiiHbfX 3.[eMeHToB.

fpaQu'recrzfi pacuer nelnuefinrx sJrer<rpntrecKrlx uerei locrorHHoro roKa
IIpn nocJIeAoBaTeJrrrHoM, IIapaJIJIeJIBHOM rr CMeIIIaHHOM COeAr,rHeHI4Ll SJIeMeHTOB

srer<rprnecrofi qenr.r.

2. 3rerrpnueclcoe Ir MarHrrrxoe noJrfl
2.1. 3.rerrpnuecrcoe nore
3rexrpr,rvecrax eMKocrE, pacqer ee BeJrr.rqr4Hbr. 3nerrpnvecxufi npo6oi r.r

3JreKTpr{qecKa;r npoqHocrb Ar.rsneKTprar<a. flpraueuenr,re unoroclofiuofi r.rso,r.rqau.
3ueprr,rx slerrpraqecKofo noJlt KoHneHcaropa. Mexanu.recKl-Ie cunH a

SneKTpI.HeCKOM none.
2.2. Marxurnoe nole
3axoH Aunepa. Marunrna.{ rrHAyKrlr,u. llpoao4nzx c roKoM B MarHr4THoM

nore. flprzuenenrre 3aKoHa Arr,rnepa g:r.r pacr{era MarHr,rrnofi rH4yr<qta.
Ilpuuexeure lpaaHeHr4r rroJrHoro roKa An.{ pacr{era MarHnrHofi lrHA/KrInu.

Marnznrrril noroK, rroroKocqerrJreHr.rel Pa6ora no nepeMerrleHzro npoBoAHr4Ka
c roKoM B MarHLt rHoM nore. Manrr,ngoe IroroKocIrenJIeHI.Ie co6crseuHoe I-r

B3aI,IMHoe. I4ngyrrurnocrr, Ll HA/KTIzBHocrb co6ctaenna-s v B3ayrMHafl,
KosrfQuqraeur r',rarurlrnoi ce.{gra. Pacuer lrngyrrurnocru Karyrnxr4, AB}xnpoBo.qHofi
JIVIIjI/L1.

MarHr4THLIe cgoftcrsa BeulecrBa. HaMafHHqvBaHI,Ie Ir HaMarH[lreHHocrl
BerlecrB. HanptxeHHocrB MarHrrrHoro noJlt. Manrr.rrna.f, npoultqaelr,rocrr,. 3aron
noJIHOTO TOKa.

2.3. Marnnrnrre ueuu
Havaruuqugasze tpeppouarnmnrrx Marepr,ralroB. Marnmnui rucrepe3vc.

OcnosHa{ h?LIBarI HaMarHI,IquBaHVs, Marunruo-reep4ue, MafHI4THo-MtrKhe
MATCDIIAJIEI.



Marnr.rtrue qerrr4, ueJrr{ v gana'uu (nprrraar lr o6paraax) pacqera MarHr4rHbrx
qenefi. Marnurnoe corrportr B.JreHrae. Pacuer nepa:aermennofi varuuruofi qelra c
Bo3AyrxHbrM 3a3opou. Pacuer pa.:nermennoi uanrr,rrnofi qenu.

2.4. 3.rerrpouarHurHas nHAyKrI[s
lrlenrae slexrpouarHurHoil uHAyKUlrn. 3arou snexrpoMarHlrrHoft LrHAyKtlLlrl.

flpaar,rno Jleuqa. 3nexrpoABr,DKy'rrla:r cr,rJra B npoBoAHvKe, ,{BnxyrleMcr B
MA|I{I4THOM IIOJIC.

fIp[MeHeH[e 3aKoHa gJreKTpoMarHr4Tnofi nn,4yrqura n lpaxrnrce.
-f,rneune u 3,{C caMor.rrA}.Krln}r, rBJreHr4e n 3AC Bar.rMorrH,qyKrlrrv. llpunqun

pa6orrr rpanc$opMaropa, Bmcpearre roKn, rD( r4crroJrb3oBaHne r.r cnoco6tr
orpaHr4qeHr.rr.

3. 3,rerrprauecrue qenu nepeMenHoro roxa
3.1. Ha.ramHsre cB€Aeurrr o nepeMeuHoM ToKe
flonyreulre cuaycongalrnoi 3.{C. flpurqun,{eicrBr4r r.cHeparopa

nepeMeHHolo ToKa.

Ypaaaenrax u rpa$uro.r cr.rxycou4alrnoi 3AC, Xaparoepv crr,rxu
cltHycovn:ulbH;x Bervqr.rH. Berropnrre AlIarpaMMBr. CloNenne rl BIITII.ITaHI]e
cuHycoHAajlbHbrx BeJII{qItH.

3.2. S.reuenrrr u [apaMerpr,r 3nenTplruecxnx qenefi [epeMeHHoro roKa
Ilapaveqlu gneKTpntrecxofi qenu. Ilenb nepeMenHoro roKa c aKTr.rBHbrM

coIlpoTI{BJIeHI4eM: Harrp$t{eHl.Ie, TOr(, MonIHocTE, BeKTOpHat AIZaXpaMMa.
I{enr repeuexnoro roKa c ItH.{yKTI.rBHocrErc: HarlpffKeHlre, roK, MorqHocrb,

BeKTopH:ur AuarpaMMa. Ifent neperr.reuuoro roKa c eMKocrBrc: HanprxeHr,re, ToK,
MOTUHOCTE, BeKTOpHarr Ar4aXpaMMa.

Cxeulr :arraerqenzx pean;HErx KaryrneK r-rH,qyrcrrlBHocrt4 tl KoHAeHcaropoB.
3.3. Pacqer 3JreKTpuqecK[x ueneii nepeMeHHoro ror(a c rroMorrlbro

BeKTOprrl x ariarpaMM
Pacqer nepaseerrlennofi qenu nepeMeHHofo roKa c aKTuBHbIM

conpoTl4 BJTeHI-IeM, I-IHIyKTI,IBHOCTBIO, eMKOCTET IIpU pa3JrZqHbIX COOTHOTTIeHI.I'X
Ber[qr.rH peaKTfiBHbrx coflporr4BJ]eu]ri (XL> Xc, X1< Xg, X1= Xg). Tpey,roltntrz
HaflprxeHHt. coflporr,rBleHH fi , Mor+rocrefi .

Pacuer nepasaeraleunofi qenr,r [epeMeHHoro roKa c npor.r3BoJIbHBIM qr.]croM
aKTr,rBHErx r,r peaKTr.rBHBrx gJreMeHToB. flocrpoenue rolorparpuvecro[ 4r.rarpavun.

Pacver pasneraneHHofi cerl,r c AByIuJI y3JraMLr c aKTT4BHrIM conportl BJIeHI.IeM,
uHAyKTI4BHOCTbIO U eMKOCTbIO npll pa3nIIIIHBX COOTHOIITeHI_I'X BeII4qr.rH
peaKrr.rBrrbx npoBoAr.rMocrefi (bL> bc, bL< bc, bL = 6). Tpeyro,rrru.rKrl roKoB,
npoBoAr.rMocrefi , MorrlHocrei.

Pacver qenr.r nepeMeHHoro roKa c AByM.f, y3naMrr c npor,r3Bor;HErM qr,rcroM
napannenLHbx BeTBefr MeTo.4oM npoBoguuocrefi u ueroaoM BeKropHbrx I[afpaMM.

Kouuencaqur peaKruBHofi MorrlHocrrr B 3JreKTpr4qecKrrx cerrx. KosQ{uqzeur
MolrlHocrr.r. Merogrr ycenrveHlrr KogQQriqrieHTa MorrlHocrrl r,r ero BJrr.l[Hrie Ha
TeXHI,IKO-SKOHOMI.II{eCKI.Ie nOKa3aTe!'Iz 9JIeKmOVCTaHOBOK.



3.4. C[]rso,'ruqecxnfi ueroA pacqera sJrenTpnvecxux qenefi rrepeMenHoro
TOKA

Bnpaxenze cll HycoI4AaJIr,HbIx BeJII{rIIiH KoMIrJIeKcnr,lMu iulcJraMl{.
Koun:rercurre conporl-IBneHl.It, [poBoAI-IMocrl4, MorllHocrr.r.

3arosrr Oua n KupxroQa B cnMBoJrrrrecKofi rpopue. Ananouu c qenrMt
nocTotHHolo TOKa.

Pacuer s:rexrpr.rvecrltx t1eneft nepeMeHHoro roKa c npnMeHeHI,IeM
KOMIIICKCHbTX IIUCCJI.

3.5, 3,rerrpuvecx[e q€nrr c B3anMHoft lrxgyxrtnxocrtrc
Cor:racnoe Iz BcrpeqHoe BKJIIoTIeHT-Ie gJIeMeHToB c gsauugoi LlHAyKTnBHocrbro

B 3neKTprrqecKrrx qenrx. 3uaru 3[C u nanpxNeuraa, o6ycnoaneuulre s:a[MHoii
HHnyrTr.rBHocrrro. B:anvoran 4y.nrlranoe corporltBJreHr.re.

Pacqer gneKTpu.recxnx qenefi c Bar,rr\anoft r.rHAyKTr4BHocrBro. Tpanc$opuarop
6eg Qeppouarnr.rrnoro cepAeqr.rKa: BeKTopHa.f, .q[arpaMMa, BHocr.rM;re
coIIpoTr4BJIeHIrt, 9KBI-IBaJIeHTHa' CXeMa 3aMelqeHr4t,

3.6. Pegoxanc B 3rexTprlqecrr,rx qerrqx
Pegonanc HanprxeHrzi: ycJtoBrr{ }t [prBHaKr4 peoHaHca uanpxxeuui,

pe3oHaHcHar qacrora, BoJrHoBoe colporuBJreHr.re, 4o6poruocrr KoHTypa, qacrorH6re
xapaKTepr.rcTr.rKr.t.

Pe:onanc roKoB: ycJIoBIrr rl npllgHaKlr pe3oHaHca roKoB, rracrorHhre
xapaKTepx cTl,lK r..l .

3.7. Slercrpnvecx[e qen[ c HecnHycorrAaJrbrrr,rMrr nepuoAnqecnriMrr
Hanpf ?I(eHI-trMIt LI TOKaMU

flpuqlrH;r Bo3HrlKHoBeHHr Hecr{Hycor,rA:urbHErx 3.{C, roroa n nalpxNeuufi a
gJreKTplrqecxrrx qerrx. AHarI.ITt4.{ecKoe BblpatreHlre Hecrarrycolrganrnofi nerrrr,rHbl B

Qopue rpr.rrouolrerpr{qecKoro px4a. fleftcrryrorqas, BerLl.auna Hecr.lHycor4 Aa[6Hofo
roKa, KGQQrzrIr4eHr OopMhr.

Pacuer slerrpravecKoi qenu npr,r HeczHycor.rAaJrLHoM nepnogvqecKoM
HaIIp{XeHI,IZ Ha ee BXOAe.

3.8. Tpexrpasxr,le {enu rrpH coe.{[Hexulr narpy:lcn rne:gofi
TpexQa:urre cucreMBt. flonyrenne rpexSa-:uofi 3.{C. Cuirauerpuvnax

Haxpy3Ka n rpexQasuofi qenrl npr.r coe,Ar.rHeHrrr{ o6MoroK reHeparopa u $a:
[pI,IeMHLIKa 3Be3Aofi. @a3H6Ie, nr,IHefifibre Haflp{xeHl.Is u roKlr, coorHorneHl.Ie Mex,4y
nzrwr. Bercropra.r 4fi at.purMMa.

Hecr.rMMerpr.rqHar Hafpy3Ka a rpexSa:nofi qenr4 npn coeAliHeHlrn Oa3
[pI,reMHr4Ka snes4ofi. {erurpexnpoBoAr{aJr rpexSa:uax cucreua. Hanplxer*re
cMenleHrrr HefrrpaJru, ponb rryreBoro npoaola. TonorpatfzqecKar AuarpaMMa.

Pacuer TpexQa:urrx qenei nplr coeAr4HeHuu Harpy3xr.r 3B*Aofi. pacqer
pexlzMoB xoJlocToro xoAa I,I KopoTKOfO 3aMbrKaHHt.

3.9. Tpexrpa:xsre qemt rrprl coeArr[enurr Har-p)BXn rpeymJrbHriKoM
Cr.rlrverpnvnaa Harpy3Ka a rpexQa:nofi qenu nprz coe4r,rueuur.r o6uoror

reHepaTopa u (pa3 npHeMHr.rKa TpeyronBHrrKoM. lDa3nrre, nr.Irrefturre HanprxeHr4, r.t
roKr.r, coorHorrreHvr MexAy Hr.rMr.r. Bexropna.n Ar.rarp:rMMa. Morquocrr rpex6a3H6rx
nenet.



Heculrrerpuunar Harpy3xa a rpex$a.:nofi qenv nplr coenunenuu o6uorox
reneparopa ra Qa: npueMnr.rra rpeyronEHr,rKoM.

3.10, Ilepexo.{Hsre upoqeccbr B 3JreKTprrqecrrrx uelrrx
floxxrue o nepexoAHbrx npoqeccax. IIepBBrfi r,r BTopoi 3aKoHbr KoMMyrarlrzr4.
BxrtoqeHl4e I4 orKIIIoqeHI.Ie KaryIIrKI-I IrHAyKTI,IBHocrI4 npr,l nocro{HHoM

HanprxeHrzl4. Ilepexo4nui flpouecc B pea,uuofi uuayr<raeHofi KaryuKe rrpl,
MTHOBeHHOM I{3MeHeHIZI,I aKTI.TBHO|O COIpOTI.IBneHV{ qenl4.

Bx.moqegue z ottcllx)qeHl.Ie KoHAeHcaropa npu nocrorHHoM HanprxeHl-Il4.
3.11. He,rr.lrefiur,re 3JreKTpnqecKue qeflu [epeMeHfloro roKa
flonsfl4e xe rHefiHrx rleneft nepeMeHHoro roKa. @opva r<pr.raoi rora B rlenv

c HerulleiHblx aKTITBHEIM corIporItBneHI,IeM npl{ c}IHyco}I.qaJI6HoM HanprxeHnlr.
I{enz c ue:rvneiur,IMfi aKTIZBH;IMu gneMeHTzlMIt.

3nexrpnuecxze qenu c uelr.ruefinofi uHAyKTr,rBHocruo. Zlea,rn:npoaanua.a
KaryrxKa c Qeppouarunrnuu cepAeqHr.rKoM: MarHr.trHBri noror, ror, D.{C,
BeKTOpHarr 4.rarpaMMa.

florepra MonlHocrrz B KaryrxKe c OeppoMarHrzrHbrM cep.qeqnuKoM. CxeMa
3aMerqeHr,rrr r.r BeKTopHarr 4varpaMMa Kar)'rnxr.r c rpeppouarxzrnrru cepAerrHr.rKoM c
)AeTOM noTep6.

.f,areuue Qeppope3oHaHca. (DeppopetrHauc HanprxeHufi ra Qeppop*ouanc
TOKOB.
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