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1. Alrcqlru.unHbrrBKJrroqeunbre B rrporpaMMy BcryrlureJrbnbrx racnrrrannft n
MarrrcrpaTypy

us dasoeoit qacmu yqe6uozo nJIqHa 6arca:naepuama 13.03.02

I . 1 . Teopeu{qecKue ocHoBbI gJIeKTpore)HLIKLI

1 .2. SnerrpuqecKlle MaIIr[HbI
1.3. 3nerrpra.recrufi rplrBo.q

u3 aapuamueuott qocmu ytteSuoeo nnoHa 6arcanaepuama 13.03.02

1 .4. Cucrerrabr yrrpaBneHrrr oneKTponpurloAoB
1.5. Aeroruaru3r.rpoBaHurrft erexrponpr,rBoA B coBpeMeHHbrx rexuoJrorr.r.f,x (n rraeranuyprnu)

2. Cogepxarure yuedHrrx ArrcquuJrnn

2. 1. Teop err.rqecr(lr.re o cHo Bbr 3JrercrporexnrrKrr

1 . JIuHefi nue sneKTpr.rqecrkle rleflu [ocro.rrr] Hofo roKa.
1 .1 . 3nexrpuqecKarr Ilenb I4 ee gJreMeHTu.I4gewtu3r4poBaHHbre rraccr.rBHbre oJreMeHTbr r.r r{x
xapaxTepn CTUKLI.

1.2. 3aronu Oua u Knpxro(pa.
1.3. Pacqerbr gJreKTplrqecKlrx qeneft c oA.rrHM r4crorrHr4KoM MeroAoM gKBLrBaJreHTHbrx

upeo6pasosanutrr.
1.4. Meroabr anaJrvrga gneKTpnqecKoro cocro.f,Hr4r piBBerBnenHrrx qeneft. MeroA KoHTypHbrx
TOKOB.

1.5. Merolbr auaJrra3a gneKTpuqecKoro cocroflHlltr ptl3BerBneHnsrx qeneft. MeroA
HANOXEH}Ifl.

1.6. Meroabr aHaJrH3a DreKTprlqecKofo cocrosHr,rr pa3BerBJreHnrx qeneft. Mero4 y3noBbrx

[oreHrlrlaJron. OopnayJra AByx y3JroB.

1.7. Meroabr anaJru3a gneKTpuqecKolo cocrofiHr.r-ff pa3BerB[ennrrx qenefi. MeroA
9KBr4BaJreHTHOfO reHeparopa.

2. IInyefinse ognoQa":nbre lre[Id cznycol4AaJlbHoro roKa.
2.l.Cnocolbr npeAcraBrrenarfl. gnerTpnrreoKux Berurrr.rH cr4HycolrAaJrbHbrx (fynr<qrzfi:

BpeMeHHbre ALrafpaMMbI, BeKTopa, KoMrIIeKcHbIe qucJla.

2.2. Cnoco6rr upe4craBnenvfr.gneKTpr.rtrecKr4x BeJrr.rq[H cr{Hyco[AanbHbrx Qynrqrafi:
BpeMeHHbre Ar{afpaMMbl, BeKTopa, KoMIrileKcHbIe qucJla.

2.3. Oco6eHHocrr.r aHaJrvaapa3BelBneuHrrrX rr Hepa3BerBneHHblx Ileneft rrpra cLIHycorI.4aJIbHhIX

sosAeficrsusx. Axrranuoe, peaKTLrBHoe, noJIHoe colporI,IBJIeHLIe qe[Ia.

2.4.YpanueHr.rr gJreKTpuqecKofo paBHoBr3cr.rs qenefi clrHycol4ArulbHoro rora. 3anzcr
ypannenufi n au1p$epenqua.nrHofi LI KoM.[JIeKcuofi $oplrax.
2.5. Arrusnas.,peaKTvrBHas.v rroJrrrarr MoIrIHocrI,I B IIerItx nepeMeuHofo roKa.

2. 6. PesoHaHcbl Harlptlr envIfl. vI ToKoB.

2.7. AxrusHar, peaKTfiBnas fl rrorHas MorrlHocr]I B Ilerlxx [epeMeHHoro roKa.

2.8. I4ngy xrlrBHo cB.f, 3aHHbIe gJIeMeHTbI.

3. Jluseftuue rpexlpa:Hble IIem,I.

3.1 . Pac.rer craMMerpr.rqHbrx pex{I4Moe tp,:x$arHbx pexuMos Ilenefi.
3.2.Pac,aer Hecr.rMMerpflrrnbrx pexr{MoB'rpex(fa":nux ueuefi. AnaprafiHue pe)KHMbI.

3.3. MoqHocrr rpexlpa3Hblx Ilenefi I,I MeroAbI ee r3MepeHl{t.



4. flepexo4Hbre [poqecclr B rlerrsx c paclpeAeJreuHbrMr,r [apaMerpaMu.
4.I.fIpuuuHbl Bo3HlIKHoBeHlI.fl fiepexoAnblx npoueccoB B gJreKTpuqecKVX rlen.f,x. 3aronrr
KOMMyTaTIUU.

4.2.YqasoBr{Brrr4ecs (npunyxae.nnrre).n ceo6o4nbre cocraBr-flrorque roroB r.r nauprNeurzfi
npu pacqere uepexoAribrx npoqecooB.
4.3. Pac.rer nepexoAHblx npoqeccoB B gr;eKTpr4qecKr4x rlerrsx c oAHrrM peaKTrrBHbrM
gJIEMEHTOM.

4.4. llocreAosareJrbHocrb pacqera nepexoAHrrx rrpoqeccoB B oneKTpuqecKnx rlerrx
KJIACCI{qECKI,IM METO.trOM.

5. HennnefiHbre pe3prcrLrBHsle u MafHr{THbre rlerrr4.

5.1. Pacqer nenranefinr,n< pe3LIcrI,IIlHbrx Ilrlngft [pr4 nocrorHHoM ToKe.

5.2. Pacqer MaIHLITHrIX ueneft rrpn nocrr)tHHoM rore. 3aronrr Oua ra Kupxro$a Anfl
MarHHTHbrx rleneft.
5.3. -flnneuue (peppope3oHaHca flpu raperJreJrbHoM coe.u{HeHkrr{ KaryrrrKr4 c cepAequr'tKoM Ll

KOH.4eHCaTOpa.

5.4.flsreHue (peppope3oHaHca npll [ocneAoBareJrbHoM coeAr4neHr{rz KaryrrrKu c cepAeqHr4KoM
r,r KoHAeHcaTopa.

Jlureparypa AJrfl rroAroroBnrr
Ocuonnas Jrr{Teparypa :
1. Ara6exon, f .I4. OuroBbr reopuu qeneft f3nerrponnuft pecypc]: yve6nux I 1.I4.
Ara6eron. - ClI6.: <<Jlaur>>, 2009.- 432 c.- Pexnru Aocryna: http.lle.lanbook.com/viedbook/95.
- 3iauanue c oKpaHa.- ISBN:978-5-'81 14-0699-9
2. Ocnoerr reoprlla rlenefi [Ter<cr]: yreeinoe uoco6ue i f.H. Apcenree, B.H. EosaapeHKo,
I,I.,A.rIeuypHoB; rroA peA. f. H. Apce.nreBa. - M.: @opyu: I4n(ppa-M,2012. - 447 c. - (Bucuiee
o6pa.:onanre). - ISBN 978-5-8 I 99 -04'66-4
3. flonon, B.lI. OcsoBbr reoprr qenefi [Tencr]: yre6Hrar / B.lI. flonoe. -7-euzg.,
uepepa6. r.r Aor. - M.: llgAatenrctno lOpafi:r,2013. - 696 c. - Cepux: Baxaranp. Basonufi xypc.

- ISBN: 97 8-5-9916-2000-0.
4. Bereqxnfi, A.O. Teopus, lr.uleefrnbrx crJreKTpr{qecKr.rx qenefi [Tercr]: yqe6Hr.rK / A. O.
Be.neqruft. -2-eusg., crep. - Canrr-flerep6.gpr [ap.]: - Jlanr,2009. - 543 c.: - ISBN 978-5-
81 14-0905-1

[ono.nunrerbHaq Jrureparypa :

1. Auonnoncxuft, C. M. TeoperuuecKpro ocHoBbr sJreKTporexHr.rKr{. 3rexrponaarHrrrHoe
no.ne [3ner<rponnufi pecypc]: yre6uur / C. ,M. Anonnoncxuit. - CtI6.: JIaHr, 2012.- 592 c.-
Pe:xrarr.n Aocryrra: http:lle.lanbook.com/viewlbook/3188. - 3amarrae c oKpaHa.- ISBN:978-5-
8l 14-1 155-9
2. Ara6eron, f.Z. Teoperr{rrecKrre ocHC)Bbr sJreKTporexHLrKLr. Jluseftuue greKTpI,IqecKI,Ie

qenu [Snerrponnufi pecypc]: y.re6uur< ll.W. Ara6eroe. - ClI6.: Jlaur, 2009.- 592 c.- Pexvu
Aocryrra: http:lle.lanbook.com/viedbook/900. - 3amanue c oKpaHa.- ISBN:978-5-8114-0800-9
3. Ara6eron, f.IrI. TeoperurrecKrae ocHC)Bbr gneKTporexHrrKrr. Henrznefinble gneKTpI4rIecKI,Ie

rlerrr4. 3nexrpouarHr.rrHoe uone fSnexrpoHurrfi pecypc]: yre6urarc lf .I4. Ara6exoe, C.,{.
Kynarru, A.E. Tnuolpeee, C.C. XyxpnKoB. tlfl6.: Jlaur, 2010.- 432 c.- Pexuu Aocryna:
http:lle.Ianbook.com/viedbook/644.-- 3arrauEe c oKpaHa.- ISBN:978-5-8114-0803-0
4. flpanuruuur<on, B.A. TeoperuuecKue ocHoBbr oJreKrporexnnKr4 [Texcr]: rypc nerqufi. /
B.A. llpxur4rrrHrrKoB. - Cu6.: KOPOFIA rpurlr,2000. - 368 c.

5. Becconoa, JI.A. Teoperr{qecKr4e ocHoBbr 3JreKTporexur.rKu: SrexrpuuecKr,re qena

fTerccr]: yre6nrax I II.A. Becconos - lM.: fap4apvrnvr,1999. - 638 c.



4. llepexo4Hbre [poqeccbl B llentx c pac[peAeJIeHHbIMtI rapaMerpaMll.
4.I.flpuuuHbr Bo3HraKHoBeHr4.rr lepexoAr]:bx npoqeccoB B gneKTpr,rqecKr,rx qeflrx. 3arouu
KOMMyTaIIHI,I.

4.2.YqasoBr4Brrrrzecr (npraHyx4enHrre) z cno6o4nbre cocraBnsroune roKoB ra Haupxxeirufi
rrpr4 pacrreTe rrepexoAHbrx ilpoqeccoB.
4.3. Pacqer rrepexoAHllx flpoqeccoB B gJreKTpr4qecKr,rx qerr-f,x c oAHr,rM peaKTr4BHbrM

SJIEMEHTOM.

4.4. flocre4onareJlrHocrb pacrrera [(3pexoAH6rx npoqeccoB B greKTpr.rqecKrdx rle[rx
KIaCC[qeCKr4M MeTO.4oM.

5. HernnefiHbre pe3lrcrlrBubre uT Mafr{r{Tnbre rlerru.
5.1. Pacqer nelznefinrrx pe3r.rcrr,rBHrrx uenefi flpu nocro.f,HHoM ToKe.

5.2. Pac.ret MaTHHTHbIx qenefi npu rrocrorHuoM rore. 3aronsr Orua u KnpxroSa 3.ns.

MarHr4Tgbrx rleneft.
5.3. 9sreHue (feppope3onaHca nplr [apiuJreJrbHoM coeAr.rHeHur4 Karyrrrxu c cepAeqHuKoM r.r

KOHAeHCirTOpa.

5.4.flereune ([eppope3oHaHca rIp]I uocJI€)AoBareJIbHoM coeAr.rueHlrra KaryrrKrz c cepAequr,rKoM
r{ KoH.4eHCaTOpa.

Jlurreparypa AJrfl rroAroroBKn
Ocnoeuas Jrrrreparypa :

1. Ata6eron, f .I4. OcuoBbI reopr{H rleneft [3nexrpoHnnft pecypc]: yue6uzx I f .W.

Ar:a6eros. - ClI6.: <<Jlaun>>, 2009.- 4.32 c.- I'eNrana Aocryrra: http:lle.lanbook.com/viedbook/95.

- ilamasue c eKpaHa.- ISBN:978-5-8 1 14-06199-9

2. Ouronrr reopI4LI qenefi [Terccr]: yre6Hoe noco6ze / f.H. Apcenren, B.H. BonaapeHKo,
I,LA.9euypHoB; rroA peA. f. H. ApcenreBa. - M.: @opyn: I4n(ppa-M,2012. - 447 c. - (Buclree
o6pa:onanue). - ISBN 978-5-8 1 99-0466-4
3. flonon, B.fI. OuroBbr reopr4r.r uenefi [Texcr]: yle6nur / B.n. llonos. - 7 -e nsg.,
nepepa6. H Aorr. - M.: I4slarenscrno lOpafir ,2013. - 696 c. - Cepwx: Barananp. Ba:onufi rcypc.

- ISBN: 97 8-5-9916-2000-0.
4. Beneqruft, A.@. T'eopras nraneftHbrx sJreKrpnrrecKr,rx qeueft [Ter<cr]: y.re6uur / A. O.
Beneqruft. - 2-e usg., crep. - Canrr-Ilerep6ypr [ap.]: - Jlanr, 2009. - 543 c.: - ISBN 978-5-
81 14-0905-1

.{arno.rrnurerbHaq Jrrrreparypa:
1. Anorroncxuit, C. M. TeoperuqecKurs ocHoBbr gneKTporexHlrKr.r. 3rerrpovafHr4THoe
no.ne f3nerrponnrnZ pecypc]: yue6nur< / C. M. Anorroncrufi. - ClI6.: Jlanr, 2012.- 592 c.-

Pexuu Aocryra: http:lle.lanbook.com/vieWbook/3188. - 3arrraeue c DKpaHa.- ISBN:978-5-
81 14- 1 1s5-9
2. Ara6eron, f.Z. TeoperlrqecKue ocHoBbr gneKTporexHr.rKr.r. JlznefiHrre gneKTpr{qecKl,Ie

qenn f3nerrponnufi pecypc]: y.re6uur lf .14. Ara6eKos. - CII6.: JIaHs, 2009.- 592 c.- PeNnu
Aocryra: http:lle.lanbook.com/view/book/9C10. - 3arnasr4e c oKpaHa.- ISBN:978-5-8114-0800-9
3. Ara6eron, f.Z. Teoperlrqecrrae ocnoBbr gneKTporexHr{Kr4. He.nraHefinbre gneKTpr{qecKl4e

qerr4. 3lercrpouarHkrrHoe none f3nercrpoHHrrft pecypc]: yue6uux lI-.U. Ara6ercon, C.[.
Kyna;lrrr, A.E. Tunro(peen, C.C. Xyxpr{KoB. ClI6.: Jlaur, 2010.- 432 c.- PeNunr Aocryrla:
http:lle.lanbook.com/viedbooV644. -3arntBr.re c eKpaHa.- ISBN:978-5-8114-0803-0
4. flpaHuruunron, B.A. TeopervuecKr.re ocHoBbr gJreKTporexHuKrr fTexcr]: rcypc nerqnfi. /
B.A. llpxnlrrrrHr,rKoB. - Cn6.: KOPOFIA rprrnr, 2000. - 368 c.

5. Eeccouon, JI.A. Teoperr.rqecKrae ocHoBbr gneKTporexHr,rKr,r: SrerrpuuecKue uerru

[Texcr]: yre6nur /II.A. Becconoe-.M.: fapaapvtKv11999.- 638 c.



2.2, 3 ll,ercrpra.recKue MamrrHbr

1. SnempravecKl,IeMaIrr[HbIrrocrogHHororoKa.
1 . 1 . KoHcrpyrqrrs MarrrlrH, MarHlrlHar rlerrb, KpnBaf, HaMarHI,IquBaHLrs.

Li!". 3ner<rpolnrarnr.rrnrrfi MoMeH'r, gAo o6ruorxu rKopfl, rroHflTr4e peaKIIL{u tKopfl,
KO.MMyTarIr4r.

1.-?'. feHeparopu tlooroflHHofo roKa (xnaccIE(pIEKaIIrr, gHeprerprqecrafl Ar.rarpirMMa,
xalpaKTepucrr4Kr{, [apannenbyas pa6oT a renr:paropon).
1.4. ,{uErareru flocro.f,HHoro roKa, rrpr,rHrlr,r[ o6paruuocru MarrIr{H, gHeprerr.rqecKarr

AIIafpaMMa, ypaBHeHI,I.fl, 9JIeKTpOMexaHlIqeCKpIe xapaKTeplIcTpIKLI, IIycK H perynl4poBaHl{e
cK()pocrrr
1.5. florepra lr KrrA Marrrr{H nocronHHoro roKa.
2. Tpauc(popruaropbl
2.1. O4uo(fa:uue rpaHc$opnaalopbr (nasnaueHze, r.naccuSurarJrrfl, KoHcrp).Krlr{r kr

rrpr{Hrlr{rr Seirctnut, xorocroft xoA TpaHcdloprrraropa, cxeMa 3aMerleHr4s, ypaBHeHr,rr 3[c u
MAC, pexr{M KoporKoro 3 aMbrKaHHr, pa6 o'r a nol Harpy3xofi , xaparrepucrrnxu)
2.2!.. Tpex$a^:urre rpauc(popMaropbr (uarur.nurre crrcreMbr, 3AC rpex$a":uux o6naoror,
cxeMbr r,r rpynnbr coeAr{HeH}Ifl, napaJLlreJrbHaf, pa6ota, xapaKTepr4crurcra).
3. Mauruurr flepeMeHnoro roKa.
3.1. Knaccn$rzr<ar\vrs, KoHcrpyKrlvs., ilptrnuun Aeftcrsux, 3[C o6uoror repeMeHHoro roKa,
HarMarHrrqr4Barorrlue cr{Jrbl oOiraotox, prHAyKTraBHbIe co[porI4BJreul4q
3.2:". Acunxponnar MarrrraHa (enerrporraarur.rrHbre npoqeccbr npv HenoIBr,rxHoM u
BpiilIarculsMcr porope, [pnBeAer]rr4e pa6ouero npoqecca nparqaroulefic.r Marflr,rHhr K

HenoABHx<Hofi, ocuoBlrbre ypaBHeHrrfl, BeKropHbre Ar{arpaMMhr, cxeMbr 3aMerrleH}rfl, pexrrMbr

pa6oru, gneKTpoMaf Hurnas. MolrlHoc:rb Ia urcrrrreHT).

3.3i. MexanraqecKr.re, oneKTpoMexaHr4qecKue Il pa6ovrae xapaKTepr{crr4Kr{ aclrHxpoHHoro

ABr[rfareJrr, pa6ouue xapaKTepr{crr{Kr.r, cuor;o6rr [ycKa r4 perynr4poBaHvs. qacrorbr BpatqeHl,Is

Al{, oaHo(pa3Hhre A,{, npr.Inqun 4eficrnux.
3.4.. Cunxponuafl, \fiarrvrna (rnaccra$unallr4fl r.r KoHcrpyKrlltr, gJreKTpoMarHr{THbre rrpoqeccbr
B cr.rHxpoHHoft naamraHe B pex[Me xoJlocrorr) xoAa I,I no4 Harpysroft)
3.5. flapallelrnar pa6ora cr,rHxpoHrrbx reHeparopoB (xaparrepucrvtKu crrHxpoHHbx

reHepaTopoB, SJreKTpor\,rarulrTHtur MoIIIHocTb, cuHxpoulr3r4pyroqas MoIrIHocTb IE uoueut, u -
o6pasnue xapaKTepl{cr:uru).
3.6. Cuuxponnrrfi ABr.rfarenb (ocnonnrre gHepfer[rrecKr{e coorHorrleHlzs u BeKTopHbre

AlrarpaMMbr, cnoco6rr nycKa, paOouue xaparTepucrLrnv\ peaKTI4BHhIe cIaHXpoHHbIe ABzfareJrr{,
perynnpoBaHr.re peaKTnmHoft MoIrIHocrI4, cuuxpoHHble KoMlleHcaropu).

Jlnreparypa AJrfl noAIroloBKH

1. Becnanos I)..1[. 3lerrpuqecKLre ]rtilrlrHbl. [Tercr]: yre6noe noco6pre 1B.fl,.

Be,cnaroe, H.O. KoreneHerl.- 3-euzp,., crep.- M.: Ar<alewrut,2010.- 313c.: utr.,ra6t.- (Bucuree

npo$. o6pasonaHue : S.nexrporexuuxa).- IS[]N 5 -7 69 5 -2228-3 .

2. Konsrnoe I,I.[I. 3.nerrpraqecrrae Marrrurrbr. [Texcr]: yue6Hrar / IrI.fI.KonbrJIoB.- 6-oe ragA.,

crep.- M : Brrcruas rIrKoJIa, 2009.- 607 c.: Lril.,ra6r., cxeMbr.- ISBN 5- 06- 003841- 6

3. Bcroncrnft A.JI. ,SnerrprqecKr.re MarrurHbr. [Texct] : yre6noe noco6ze I A.n. BcroecKrfi.-
M.: COY I4srarenrcrnro, 2013.- 464 c.: - 97tg- 5- 7638- 2518- 3ISBN.
4. BonrAer A.U. Snerrpu.recrue Malrr.rHbr. Bnegenue B gneKTpoMexaHnKy. MaruuHrr

nocro.f,HHoro roKa n qlaucSopMaropbr. [Terccr] : yre6uur / A.Irl.Bonrger, B.B.lIoIIoB. : flurep,
20A7.- 319 c.: zr.- (Y.re6HLIK Ans BY3on).- nSBN 5- 469- 01380- 4.

5. BolrAer A.Ir1. 3nerrpuqecKr,re Nrarrrr4Hr,r. Maruunrr repeMeHuofo roKa. [Texcr]: yre6nur /
A..Ll.Bonraerc, B.B.flo.uon : flurep, 2008.- 349 c.: nn.- (yue6HLIK Anf, BV3on). - ISBN 978- 5-

4619- 01381- 5.



6. Euu$anon A.lI. 3nerrpuvecKlle Marrrr.rHbr [3nercrponnrnZ pecypc]: Vqe6nur. CII6 :

I4:rgarerrcreo (JIaHb>>,2006.- 272 c.: ran.- PeNrau Aocryna: http: lle.lattbook.com /view/ book
l59ll- 3am. c eKpaua.- isbn 59- 8114.- 0669-X.
7. Kourrnon I4.n. flpoerrupoBanl{e sneKrpr,rqecKr,rx Marrrr.rH. [Texcr]: yre6uzx I
Ll.fl.Konruror, B,fI,KrIoKoB, B.II.Mopo3Kr.rrr r{ Ap. - M.: Bncuras rrrKoJra, 2005. -757 c.- ISBN
s- 06- 004032- U
8. fonr46epr O.[. 3nerrpoMexarrrrKa lt3nerrpoHnuft pecypc]: yue6urzn /O.[.folr46epr,
C..fl.XeneucKat; rroA pea. O.,{.fonr46epra . - M.: Irls4aremcnnfi qeurp <<Ar<a4eurax>,2007.-
504 c.

9. Kocreuro M.lI. SneKrpI{rIecKHe Marrrr.rHbr. [Texcr]: yue6uur e 2-x r. /M.II.KocreHKo,
JI. M.fluo:rponcrzfi . - "lI. : 3nepfoaroMr.r3,4 ar, 1 97 2.- 5 48 c.,648 c.

2.!1. 3;rercrpuuecrcufi upr.rBoA

SlexrponprrBoA KaK cucreMa
2. MexanurrecKa-fl qacrb clrJroBofo KaHana g lreKTpo[p uBo1a

2.1 . Y panneHv e ABr{xeHr4r 3neKrponpuBo.4a
2,2..fIpuneAeHlle MoMeHToB crarklrlecKzx conporr,rBreunfi, MoMeHToB r{Heprlkru Bparqaroqrxct
gJreMeHTOB, nOCTyrraTeJrbHO ABr,DKyrquxcr Mircc K Biuy ABr.rraTens
2.3. Mexaul4rlecKrle xapaxrepracrlrKr4 MexaHra3MoB, aKTHBHbre I{ peaKTI4BHbre MoMenru (cranrr)
2.4'.Mexaw{rlecKue xalparTepvcrrlKr4 gnzralenefi r4 npor{3BoAcrBeHHhrx MexaH}r3Moe rrl:f(M),
ro=,f(MC)
2.5. MexaruqecKue lrepexoAHble npoqeccbr npn MC :const I: const. Onpe4erenr{e BpeMeHr{
rrycKa, TopMoxeHux cno6oguoro err6era.
3. @HsuqecKr{e rpoqeccbr B gJreKTponpr.rBoAix

C MAIIII,IHAMV NOCTO'HIIOTO TOKA

3.1. Ocnoeuble ypaBHe.l,flkrs.v ocHoBHbIe coolHorrreHufr. Infl.4nnrareneft nocro-flHnoro roKa
He3aBr,rcr.rMoro, frocJreAoBaTeJrbHofo II cMellrilHHoro nos6yx4enzx
3.2.Xapaxreprlcrl{Kl4I4rpexl{Mbr pa6orsr gnexTporrpr4BoAoB c ABHrareJrrMr4 He3aBucr.rMoro,
rlooJleAoBareJlbuoro rI cMeIrIaHHoro nosdyNleur.rr. HouunalrHbre pexr4Mrr. ,{ouycr}rMbre
3HaqeHr.rq KoopAr{HaT.

3.3. llycxoBble, TopMo3HbIe pexuMbr x4 peryJrr-rpoBaHrae KoopAHHar sneKTponpr{BoAoB c
.4BI,IIATEJISMH IIOCTO'HHOTO TOKA.

4. (DHsLIqecKLIe rrpoqeochr B gneKTporrprrBo.qax c acr.rHxpoHHbrMr{ r{ cr.rHxpouHbrMr.r ABr,rfarersMrl
4.1. 3nerrpoMexaHr,Iqecrlle ra MexaH[IqecKlre xapaKTepr.rcr]rKr.r acprHxpoHHbrx
gneKTporIpLIBoAoB. Ooprr,rynsl Krocca, Ecrecrnennas.u rrcKyccrBeHHafl xapaKTepr,rcrnKr4
4.2.fIycxoBbre, TopMo3Hbre pexuMbr rr peryJrrrpoBaHr.re cKopocrr,r acr4HxpoHHbx
gJreKrporpr{BoAoB. fleperpysoqnffr cfloco6n,lcrr
4.3. Mexau[qecKl,Ie xapaKTepucrl{Kl,r cr4HxpoHHoro gneKTporrpr4BoAa. Yrnosas xapaKTepr{crr4Ka,
cnoco6sr nycKa, TopMolrenr,rr lI peryililrpoBarrr{r cKopocrrl.
5. 3ner<rpuqecKas qacrb cr{JroBofo KaHaJra gJreKTpo[pr.rBoAa

5.1. Crpyrrypa cr,rJroBoro KaHaJra sneKTpoflpnBora. llpeo6pa":oBareJrr.r oneKTpr.rqecrofi sneprzr.r.
BslnpruzteJlrr, r.IHBepropbl, I,rcrorrHprKr.r torcal. llpznuran leficrnzx upeo6pa:onareneft, cxeMbr,
TeXHLIqe CK As p eAnI43A\tWs.

5.2. Cucretvta rllpt4cropurrfi npeo6pa3oBarerb - ABr{rarenb rrocrorHHoro roKa
5.3. Cncrerr,ra upeo6pasoBareJrb qacrorhr - Anr4rareJrb rrepeMeHHoro roKa
5.4. 3rerrpoMexaHLIrlecKlle il MexaHr4qecKr4e xapaKTepr.rcrrrKr.r gJreKTporrpr4BoAoB c
upeo6pasoBarefi.{Mu oHepFEr{

6. flpunqnrbr yrrpaBJreHprr B oJreKTponpr,rBoAe

6.1. PasoN,rrryras clrcreMa yrrpaBneH?ltr gJreKTporrpr.rBoAa. Peocrarnoe yrpaBJreHr{e

ABurarersMu [ocrosHHofo r4 rrepeMerrHofo loKa. Curcreusr PKCy. Peocranroe peryJrzpoBaHr4e



cKopocTr4, r43MeHeHI{eM MafHI{THOfO nOTOKa, HaIIpSX(eHr4{, HalpSXCeIJVIfl.kt qaCTOTbI

rrepeMeHlIoro ToKa

6.2. flepe,xoAHble npoqeccbl B pa3oMKrryrbrx :)neKrponpr.rBoAax. 3rerrpolrexaHr,rqecKas r4

SneKTpoIMafHr,rTHa.f, rrocTorHHble BpeMeHrr.

6.3. KnaccuqecKue MeroAbI pacqera rrspexoArrbrx npoqeccoB B sneKTponpr{BoAax c nanefisrnrra
MexaHr4rrecKr4Mll xapaKTepI4cTI4KaMI{

6.4. llepexoAHble rrpoqeccbl B gneKTporlprzBoilax rrocrorHHoro r{ nepeMeHHoro rora (cucreurr
TII-A lr IIII-A!) 6es yrera eneKrpoManrurHoft r4Hepuuu
7. Sreuenrbr npoeKTr4poBaHr{r sJreKTp orrpr.rB oAoB

7.1. Ocnc,eHble gTarIbI IrHXeHepHoro rrpoeKTr.rpoBaHrz{ oneKTponprrBoAoB: rrocraHoBKau aHaJrvr3
3a.4aqu tr1]oeKTl{poBan:vrs, [orrcK Bo3Mo)KHbD( peureurafi, nnr6op gnrErarenefi, nepeAaroqubrx
ycrpoff cre, npeo6pa:osarereft
7 .2. HarpyzotlHble AI,IarpaMMbI MexaHI,I3Ma Iz ,qBafareJur. Tenronas MoAenb ABLrrurerrn,
craHAapr.Hbre pexr.rMbr S 1 -S 8

7.3. llpon'epKa rBl4rarerefi no HafpeBy r,r fleperpy3xe. 3relrenrbi reopr{r{ HaAe)KHocrH
7.4.8st6<>p 4alararerefi rlo MoIrIHocrLr lnfl,pa3nuqHbrx pexr{MoB pa6oru sneKTponpr{BoAoB.
Pacuer Harpy3orrHbrx Ar.rarpaMM r{ TaxorpaMM

Jlureparypa AJrq rroAroroBxr{

1 . Kocuano s, 8.14. 3nerrprzuecxufi nprano4[T'ercr] : yle6. noco6ue /
B.Irl. Kocrvraron; M|TY uv f.I,I. Hocosa. - MarurprroropcK, 2012. - 199 c.
2. Mocrauenxo, B.B. 3nerrpuuecruft npuno2l f3nerrpouurrft pecypc]: yre6Hr.m / B.B.
Mocrareuxo. - M.:I,IHOPA - M., 2015. -36'+ c. - (Bucmee o6pa:onalne: Eaxa-uanpuar).-
Pexupr Aocryrra: www.dx.doi.org/10.72737/41557 . - ISBN 978-5-16-009474-8 (print). - ISBN
97 8'5 -l 6- 1 00607 (online)
3. Jlynun, A.H. Snexrpuvecruft rpIaBoI fTercr] : yue6noe noco6rae / A.H. Jlyrun, B.Z.
Kocrlraron ; MfTY. - MaruurofopcK, '2009 r. - 170 c.
4.I4;rsuut:xrlfi, H.@. Ocrronrr sneKTporrpr{BoAa [Terccr] : yre6Hoe roco6ue / H.@. Vbtsurtcxuit.-
M.: M3I,1, 2003.
5. Ouuule,nxo, f.B. 3rercrpu.recrrafi nprano4 ['Iexcr]: yve6nvx Arur By3oB / f.B. Onraulenro. -
M. : PAC)(H, 2003 . - 320 c. - M.: AxaAeNnras , 2006.

2. 4. Cwcr eMrbr yrrp :rBJreHV s 3JreKTp o [prrB oAoB

1. PerefiHo-xoHTaKTopHbre cxeMr,r ylpaBneHr4s 3neKTpolprrBoAaMr.r. 3aqursr B cxeMax
gneKTponlpr4BoAa. Eroxuponxvrr ckrrnuryrgar\ils. B cxeMax gneKTporrpr,rBo.ua.

2. Cucreurr ynpaBneHr,r{ sneKrporrprrBoAoB (orcreua TII-D c napanneJrbHbrMr4

o6parnrnru cr'fl3flMvr (Cy3lI c o6parurruvr clfl3flv'yr no HarrpsxeHr.rro, ToKy, cxopocru).
2.I. Ilonsrue :auru1'r<1fi cr{creMbr perynrrpoBanrrfl,o6parHue cafl3Lr.

2.2. Ceoftcrna crrcreMbl yrrpaBnenr{r 3neKrporrpr.rBoAoM rro crrcreMe T[I-A c
orpr{rlare.[r,nofi o6paruofi cssgrrc rro r{arrprx eHr{ro.

2.3. C:aoficrea cucreMbr ylpaBneHur 3neK'rponpnBoAoM rro crzcreMe TII-,{ c orpprrlarenrHofi
o6pamofi cBfi3bro no cKopocrr.r.
2.4. CBoftcrna cr{creMbr ynpaBneHr{{ oneKTporprrBoAoM rro crrcreMe TII-A c

rroJroxr.rreJrsnoft o6parHoft css:rrc rro'roKy.
2.5. Cnoftcrsa cr4creMbl ynpaBneHn{ gner(rponprlBoAoM rro cr4creMe TII-[ c sa4epNaHnofi
orpr{rlare"[ruoft o6parnofi cssgsrc rro roKy
3. CucreurrynpaBneHrz{cloAqrdHeHHbr}dperynr4poBaH}reMKoopAr.rHar.
3.1. ll,oHflTr4e orrrr{MzurbHoro nepexoAHoro npoqecca. Hacrpofixa KoHTypa perynupoBaHz.s
Ha MoAynbnrrft onruuyrvr. [Iepe4arotrHar (pyn r<qur perynrropa.
3.2. Hracrpofira KoHrypa perynr{poBaHn{ rrKopHoro roxa Ha MoAynbHrrft onrHuyl.n.



3.3. Hacrpofira KoHTypa perynupoBaHr4s ()Kopocrtr HaMo.uynbubrfi onrurryv.
3.4. Ceoficrea oAHoKparHo r4urerprrrpyrontefi cr4creMbr perynr4poBanur. (fI -PC, III4 - PT).
3.5. Cnoficrsa AByKparHo r{Hrerpr4tpyrouleft cucreMbr perynr.{poBaHr{fl (ilI4-PC, nI4 - PT).
3.6. fJipnrraeHenl4e 3a.qarquKa HHTeHcr,rBHorlrr{ B cr4creMe ynpaBneHr{r oneKTponpr.rBoAoM.
3.1. Csoficrea no3raur4oHHofi cyrcrerr,nr ynlJaBneHr{{ sneKTponpr.rBoloM.
3.8. finyx:ouuar cr4creMa ynpaBnerrrlr sneKTpo[pr{BoAoM.
4. Cncrenta npeo6pa:roBareJrb qacrorbr - acrzuxponnufi lBr{rarenb (|I.{-A[). O6rqze
IIpAHUIIIbI qaCTOTHOfO perynupoBaHr{.5r KOOpiIr{HaT aCr{HXpOHHOTO ABr4faTeJrr.
4.L CuqeMa cKaJltpHoro yrlpaBneuur (cnoficrBa, .4ocror4HcrBa r4 HeAocrarKlr, xapaKTeprlcrr,rKr4,
crp'/rffypHue cxenru).
4.2 Cncretta BeKTopHoro yrlpaBneuua (ceoficrBa, AocrorzHcrBa a HeAocrarKr.r, xapaKTepprcrr.rKrr,
crpl/KTypHbre cxeMbr, nacrpoftxa KoHTypubrx perynxropon).
4.3.Cucrervra rrpsMofo ylpaBneHzt MoMeHlov A,{ (cnoficrna, .4ocror4HcrBa r4 HeAocrarKrrr,
XapaKTep[cTI{KLI, CTp}T(TypHrre Cxeltrt).
4.4. CuqeMa ynpaBneHr4.fl cr,rHxpoHHbrM ABr.rrareneM
4.4. CucreMa yrrpaBneHr.rfl rlneKTporrpriBoAoM c BeHTr.rnbHbrM ABrarareJreM.

Jllureparypa AJrfl ]rroAroroBKrr

1. Auyuran, A. C. CucreMbl yrIpaBJIeHIr.f, sneKTponpr4BoAoB [Tercr]: yre6uux Anr By3oB. -M.: ZsArarenrcxzfi aoru VI3I4, 2015.--373. c.: vr.ISBN 978-5-383-00918-5
2. Ouqenron, A. IO. Cracreuu aBToMarr4qecKofo ylpaBneHrrr: Teopr,rfl, rrpr4MeHeHrae,

MoAenI4poBaHLIe B MATLAB f3nerrponHuii pecypc]: Yue6Hoe noco6rae.- 2-e v3r., prcrrp. u
aon,-Cfl6i.: tr4sAaremcrso (JIaHs>>, 2013.- 1108 c.: lrn.-(Vue6nvnpr [nt By3oB. Cnequanrnag
m,rreparypa).- Pexuu Aocryrla: h@//e.lanbook.com/books/element.php?pl1 id:5849.-
3allraeue c oKpaHa.- ISBN 978-5-8114.-1471-0
3. @oMuu, H. B. Cracterrasr yrpaBneHr.rr 3neKTponpr.rBoroB [Tercr]: yue6noe noco6ze / H.
B. dDouurr ; M|TY. - MalnvroropcK, 2012. - 293c. : ran., rpa$., cxeMbr, ra6l. - ISBN 978-5-
996'7-029',7-8.

4. Ootr,mu, H. B.CncreMbI yrpaIlJIeHHt DneKrpoilpHBoAaMH. Kypconoe npoeKrupoBaHne

[3ner<rpotirrrrfi pecypc] : y.le6Hoe noco6ue / H. B. Oourau ; M|TY. - MaruzroropcK : M|TY,
2014. - I uexrpoH.orrr. aracx (CD-ROM).
5. I4llututt, B. lL, llepyxzn, M. IO. Conpeueuua{ aBToMaruKa B crrcreMax y[paBneHuJr
rexHoJIonaqecKLIMI4 npoqeccaMll f3nerrponnufi pecypc]: Vve6.noco6ue.- M.: I4H<DPA-M,
2014.- 400 C. (Brrcruee o6ptronaHrae.Baxanaepun)l- PexrErvr .4ocryrra:
htlp:7'244rium.com/bookread.php?book:430323 .- 3arrraslre c sKpaHa- ISBN 978-5-16-005162-
8

6. Oolruu, H. B. Cracrerr,mr [oArII4HeHHol]o perynr{poBaur4s KoopAHHar B 3neKTpo[pr{BoAax
nocrorHHoro roKa [Tercr.l : yre6noe uoco6ue / H. B. (Douun ; M|TY, I xa(p. A3uM ]. -
MarHzroropcr, 2010. - 199c.: zn., rpa$., cxe,Mbr, ra6r.
7. CoKonoBcKufi, f. f. 3nercrpoqudBo4br rrepeMeHHofo roKa c qacrorHhrM

perynl4porBaHlleM [Ter<cr]: yre6.4nx Bbrcrlux yue6nrrx ganeneHufi - M.: I4s.{. qeHrp Axa(eur.rx,
2006. -2'tr2 c.

8. Tepexoe, B. M. Cucreruu yrpaBneHl4s eneKTporpr4Bo,4oB [Terccr]: Yqe6Hrr Ins cryA.
Bbrclr. yre6.sane4urrurt lB. M. Tepexon; O. K. Ocuuon; noA peA. B. M. Tepexona.- M.: I4sl.
ueHrp <ArcaAeuus>, 2005.-305 c.

9. Bu:Horpa4oB, A. E. BerropHoe ylp€rBJreHrre gneKTporrpr4BoAaMr4 rrepeMeHHoro roKa

fTexcr]: foy BIIO <IrlsarloBcKuft rocy4apc'rseuHofi sHeprcrr4qecxufi ynranepcurer rarvr. B. tr4.

JIeHnua>.- I,IeaHoso. 2008. - 298 c.



2.5. AsroNrarlr3rrpoBannuft sJreKTpo[prrBoA B coBpeMeHHbrx rexHoJrorurx (n
rreTaJrJryprIII{)

3. Cunoeasqacrb aBToMarr4supoBaHHofo gneKTtrrorrpuBoAa B Meriurnyprlrz.
l).1 . IIpueoAbI rtocro.sHHoro roKa (oco6ennoc,Tr.r ABnrareJreft u npeo6pa:onarenefi)
.3.2. flpunoAbl rlepeMeHHoro roxa (acIrHxpol{Hbre r,r cfirrxpoHHbre ABHrare:i.r4, vtx xapaKTepr,rcrr{Kr4,

npeo6pasonareJlu qacrorbl c HelocpellcrneHnofi cBr3bro a co 3BeHoM nocro{HHoro roKa,
aBToHoMHbIe LIHBepropbI HanpJDKeHH-rr r,r roKa, peKyneparr.renrlfi srnp.rrMlrreJrb, Bo3Bpar
DHeprHt4 B cerb, upeo6pa:oearelut Ha Hu3Koe 14 cpeAHee Halpnxenue)

4. C ucrenart peryJIHpoBaHHt B gJleKTponpil BoADI MeranJrypf r4qecKoro npor43BoAcrBa.
4.1. Cltcrenabl perynupoBaHvlr cKopocrr4 B gJreKrponpaBoAax rocrosHHoro roKa (ogHosounue u

AB)r$OHHbre), Tr,rrroBbre cTpyKTypHbre cxrSMbr.

4.2. Cucrelr'bl perynI4poBaHHJI cKopocrLt B oneKTporpnBoAax nepeMeHHoro roKa (cxa-rrpuue,
ner<ropnue), TnrroBbre crpyKTypbr.

4.3 . fiaruurcpr B 3JreKrponpuBoAax B Merannypruqecxofi [poMbrrxJreHHocru.
5. Peanra:aqur rI4IroBbIX crpyKTyp clacreM peryJrupoBaHr{Jr B KoMrureKTHbrx sneKTponpuBoAax

TIOCTOqHHO|O TOKA.

5.1. Cncrervrbl perynlrpoBaHvIr roKa H cKopoc'rn B KoMrureKTHbrx oneKTponpr,rBoAax
5.2. CrpyxrypHaq cxeMa CAPC npu oAHo3oIIHoM H AB),DcoHHoM perynupoBaHuu cKopocrr{.
5.3. PerylupoBaHue rora (noroxa) aor6yx4eHr{r B KoMrrJreKTHbrx 3JreKTporpuBoAax.
5.4. Perynr.rpoBaHlre rIoJro)KeHI4r MexaHr,r3MoB B KoMrrJreKTHbrx 3neKTponpr.rBoAax. Oco6eHuocru

rrocTpoeH[s pef ynrTopoB An.rr ctrcTeM perrynr4poBaEus. noro)KeHH.f .

6. Pealu:aqux rI{rIoBbIX crpyKTyp cprcreM perynr{poBaHn.fl B KoMrrJreKTHbrx 3neKTponpuBoAax
nepeMeHHoro ToKa.

6.1. PeanlIsaunl rHnoBbIX crpyKTyp cr4creu peryJrr,rpoBaHr,r.rr B oneKTpo[puBoAax [epeMeHHofo
TOKA.

6.2. llocrpoeHlre cllcreM peryJrl{poBaHplq crKopocru B snenrponpuBoAax [epeMeHHofo roKa c
npr{MeHeHr4eM Mr4Kpo[poqeccopHbrx ycqlofi cra.

6.3. llocrpoeHr,re peryn.flropoB roKa, cKopocru, 3,{C, y3JroB 3araHns. cKopocrr,r.
6.4. llaparraerprapoBaHHe cHcTeM perynHpoBaHuq cKopocTH.

7. Asror4arnglrpoeaHHufi gJreKTporrpr4BoA B AoMeHHoM rrpon3BoAcrBe.
7.l. Texnonofu.f, AoMeHHoro npou3BoAcrBa.
7.2. OcHoeHoe rexHonornuecKoe o6opy,ronanue B AoMeHHbrx qexax. Tpe6onauur K

3neKTpo[puBoAaM ocHoBHbrx MexaHH3Mc B.

7 .3. AsroN4arr,rgr4ponauHufi gneKrponpr4BoA oKrrrroBofo rroAleMHr.rKa AoMeHuofi nequ.
8. AeroN,rarprgzponauurrfi 3JreKTponpHBoA craJrelrJraBr4JrbHoro npon3BoAcrBa.

8. 1 . TexHo.n orvrfl, H o6opy4onaHue crarrerrJraBllrrbHoro [por43BoAcrBa.
8.2. Oco6eHnocru KoHBeprepHoro [por{3BoAcrBa crzrnu.
8.3. TexnolornqecKoe o6opy4oeaHr4e B KoHBr3prepHoM rrpou3BoAcrBe.
8.4. AeroMarra3r,rpoBaHHutfi s.nerrpolpr4BoA rdexaHr/BMa rroBopora KoHBeprepa.
8.5. AeroN{arr{3upoBaHnrrfi ererrponpuBoA rvrexaHr,r3Ma rroAbeMa $ypnru.
8.6. TexnonofuqecKoe o6opyAoBaHr4o Marrrr4H HenpepbrBHoro Jrrrrbr 3aforoBoK (MHn3). O6uue

rpe6oeaHlr-r K eneKTponpr4BoAaM i\4HJI3.
8.7. AeroNaarr.{3upoBaHHrrfi slexrponpr4BoA MrexaHr{3Ma Kar{aHr{r Kpr.rcriurJru3aropa.

9 . AeroN4arr4gr4poraunuft 3JreKTporrpr4BoA B npor€THoM npou3BoAcrBe.

9.1. Texnonofr4r 14 o6opylonauue [poKarHoro rrpor,r3BoAcrBa.

9.2. Tunrr lpoKarHbrx craHoB. OcnosHrre iloHsrus, Teoppr4 npoKarKr{.
10. AsroMaru3apoBaHHbtft erexrponpuBoll peBep,lI.{BHbIX craHoB roprvefi npoKarKH.

10.1. Texno:roruqecKrae [poqeccbr. Ta;rorpaurua H Harpy3oqHar AlrafpaMMa. Tpe6onaHur r
3JreKTponpunogy. OnrzMa;rbHa;r AHarpaM Ma cKopocru r{ ToKa.

10.2. TunoerreperxeHr,rrAJrrclrJroBoit,tacru3JreKTporrplrBoAa.
10.3. Cucrelra aBroMarnqecKoro peryJlkrpoBanvs, cKopocrr4. Oco6eHsocru rrocrpoeHus CAPC

tlp 14 r4H4lrBkrAyanb Ho l\{ 3JIe KTp o IIp t{B oA e Ei iUI KO B.

I l. Asrolaara3apoBaHHbrfi srerrponpuBoll HenpepbrBHbrx JrprcroBbrx craHoB ropaveft npoKarKrr.
1 l.i. Tulsr lpoKarrrbrx craHoB. Texuoloruqecroe o6opyAoBaH]re.
11.2. TexnororuqecKl4epe)Kr4Mbr. Tpe6oaanur K3ireKTponpuBo.qaM.



11.3. Tnnoerle perxeHr4fi Anq cr4roBoii qacru 3JreKrporrpr4BoAoB r't CAPC. CAPC qucroeofi

KJrerH HerrpepbrBHoro rxr4poKonoJrocHofo craHa roprqefi npoxarnu.
I 2. AsroNaarrtr4poBaHHbrfi erenrponpr.rBoA craHo B xonoguofi lpoKarrr4.

12.1. Turu flpoKarHbrx craHoB.
12.2. TexnoloruqecKlze rrpoqeccbl [pI4 rIpoI43BoAcrBe xonoAHoro flpoKara. TexHoloruqecKr4e

pe)orMbr Ha HenpepbtBHbrx JlrcroBbrx crarHax xoloAnoft npoKarKu.
12.3. Tpe6onauru K oneKTponpnBoAaM BzurKoB HerrpepbrBHbrx JrncroBbrx craHoB. llocrpoenue

cvroeofi qacrr4 oneKrponpilBoAoB n CAFC.
13. AeroNlarl43upoBaHHbrfi alexrponpl{Bo,q BcnoNrofareJrbHbrx MexaHlr3MoB rrpoKarHbrx craHoB.

13.1. Koncrpynqrlr MexaHu3Mori.

13.2. TexsoloruqecKr.repe)orMbr. Tpe6onaHu.aK3JreKTponplrBoAaM.
13.3. HaxuuHrreycrpoficrnannereft.
13.4. HorNurzqrr .qJr.rr pe3Kr.r MeraJrJra.

13.5. PolrranrrE.
13.6. Halroroqno-pa3MororrHbreMexaHV3Mbr.
13.7. Oco6ennocrn nocrpoeHur cncreM aBToMarr43rrpoBaHHoro gJreKTpo[pvBoAa yKa3aHHbrx

MEXAHH3MOB.

Jlureparypa Arq rroAroroBrrr

OcHoeHaq nvreparypa:
l. Eelon, M.I. AsrolvlarprcI,Ipoeanuuft 3neKTponpuBoA TurroBbrx npor43BoAcTBeHHbrx MexaHr43MoB vl

rexHoJroruqecKzx KoMrrJreKcoB fTexcr] : yve6Hun Ars cryA. Bbrcrr. yue6.sane4euuir / Beroe M.lI.,
Hosurcos B.A., Paccy.uos JI.FI. - 3-e uzy,., prcnp. - M.: Zsgarelrcnnfi qeHrp <<Arca4euur>>,2007.-576c. -
pexr.rM Aocryna: http://techlibrary.rul- 3aruraBr{e o 3KpaHa - ISBN 978-5-7695-4497-2
2. Llnoxuu, B.B. AsroNlarl43llpoBaHnufi erexrponplrBoA MexaHH3MoB Merannypruqecxoro lporrcBoAcrBa

[SrexrponHufi pecypc] : yre6Hoe noco6ue / B.B.llloxzn, A.C.Caprapon. - OfEOy BnO
<<Manrlrroropcxzfi rocyAapcrBenHrrfi rexHuqecxnfi yHuBepcvrer r,rM. f .kI. Hocoea)).
3rercrpou.reKcroBbre gan. (2,42 M6). - Marnuroropcn : OfEOy BIIO (MfTy), 2013. - 1 srexrpou,
onr.At4cK (CD-R). - 3au. c rrrryrr. oKpaHa. - J\b roc.perncrpaqnr.r 0321302198

.{onolnnreJrbHuur Jrlln epurypa
l.Oponon, IO.M. flpoexruponaHl4e oJreKTponpr4BoAa npoMbnrrJreHHbrx MexaHr.r3MoB [Texcr] / Oponon
IO.M. IIIerqKr.rH B.II. - I,Is4arelrcrno: "JIaHb'', 1-e u:9., 2014. - 448 crp. - pexraM Aocryna:
httplle.lanbook.com/enter.php?su_lm:-1 - 3arrraBri,re c sKpaHa - ISBN 978-5-8114-1571-7
2.Huxuresxo, f. B. 3lenrponpraBoA rrpon3BoAcrrBeHHbx MexaHH3MoB fTerccr] / HzrureHro f. B. -

llsAaremcrso "JIaHb" 2-e Lr3I., Hctrp. rr Aotr.,2013. - 208 crp. pe)ru{M Aocryrra:
http:lle.lanbook.com./enter.php?st'_lm:-1 - 3arrraBr4e c 3KpaHa - ISBN 978-5-8114-1468-0
3. Mocnarenxo, B.B. Cucreulr aBToMarH3HpoBaHHoro ynpaBJreHr,r[ oJreKTpo[punoga [Texcr] : V.re6nux
/ B.B. MocrcareHrco. - M.: HI4U I4H@PA-I\4, 20lzl. - 208 c.: 60x90 1116. - (Cpe4Hee npo$eccraoHrurbHoe
o6pa:onanne). (nepeuer) - peNuna Aocryra: http,:llznanium.com/index.php?logout - 3ar.lraBue c 3KpaHa

- ISBN 978-5-16-005116-l :1
4.Euuxor, B.II. 3rexrponpunog v aBToMarrl3aqus MeraJrJryprr4qecxoro [pou3BoAcrBa [Tercr]
/B.fl.Err.rxos. - M.: Bucura.s lll.rcor'a,1977.

5.MapronuH, III.M. 3nerrpoo6opyAoBaHr4e KoHBeprepHbrx rlexoB fTexcr] / ru.M. Maprolun - M.:
Merarryprns, 1977 .

6. MapronuH, LII.M. 3nexrpoupuBoA MarrrHH HenpepbrBHoro JrHTbr 3aroroBoK [Texcr] / MapronuH
III.M. - M.: Merantyprut, 1987.
T.KonanlerrHbre rripncropHHe oJreKTponpuBoAbr : Cnpanouuurc. fIoA pea. B.M.flepenbMyrepa. - M.:
3ueproarouusaar, I 9 8 8.

I,Iurepuer-pecypcbr:
l. Vnpaureurre rpeo6pa3oBareJrr{ 14 HX Kor\{troHeHTbr AJr.[ cucreM gJrexTpo[puBoAoB rrepeMeHHofo
roKa: www.automation-drives.ru, www.schneider-+lectric.ru, www.omron.com , www.bosclirexroth.ru ,
www.yaskawa.com , www.ab.com , www.mitsullishi-automation.com , www.keb.de , www.lenze.de ,

www.vacon.com , www.danfoss.ru , www.alstom.com , www.sew-eurodrive.ru , www.flender.com ,

www.abb.com, www.rakuns.com, www.bcc.ru
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2. BrrcoxoeorbrHbre sJreKTporrpnBoAbr: www.automation-drives.ru, www.ab.com ,

www.mitsubishi-automation.com , www.alstom.com , www.abb.com, www.rakurs.com , www.bcc.ru
3. 3lexrpognufareJll{ v Morop-peAyKroprbr: www.automation-drives.ru, www.omron.com .

www.bosclirexroth.ru, www.heidenhain.com , www.fagorautomation.ru, www.ab.com,
www.yaskawa.com, www.keb.de, www.lenze.do, www.danfoss.ru, www.baumueller.com, www.sew-
eurodrive.ru , www.flender.com , www.abb.corn, www.reduktor.ru . www.eldin.ru . www.vemz.ru.
www.automation-drives.ru, www.omron.com , www.bosclirexroth.ru, www.heidenhain.com
www.fagorautomation.ru, www.ab.com, wwv'r.yaskawa.com , www.keb.de , www.lenze.de,
www.danfoss.ru,www.baumueller.com,www.rsew-eurodrive.ru,www.flender.com,www.abb.com,
www.reduktor.ru, www.eldin.ru, www.vemz.ru
4. Cpegcrna MoAepHLI3auLIt4 cyulecrB)rroqax 3JreKTponpHBoAoB fiocro-flHHofo roKa:
www. automation-drives.ru

1. llpunrep 3K3aMeHarlrroHHoro 1unera (recronoro :agannn)

MnHzcrepcrBo o6pa3 oBalrrs. v Havlr.u Po ccufi croft Oe4epaqrara
OegeparlHoe rocyAapcrBeHHoe 6ro4xerHoe o6pa3oBareJrbHoe f{pexreHr,re

Bbrc[re]ro o6pa:oeaHrar
<Marnzroropcrufi rocyAapcrBennrrfi TexHuqecKr,rfi ynuBepcr4Ter ranr. f.Z.HocoBil)

YrnepN4aro:
Pyroeogurem OOfl

/A.A.HraronaeBl
20 r.
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SK3AMEHAUr4OHHbr'1 Br4nET GECTOBAT OOPMA)

Teoperu.recnr.re ocHoBbI SJreKTporexHrrKI{

1.[na KoHAeHcaropa eMKocrsto Cz:2Ct coe.qrrHeHbr rrocneAoBareJrbHo u [oAKrrorreHbr
r4crorrH[Ky HanprxeHlrx U. KaKoeo 6yrcr coorHorrreHr4e Mexly uxzapngaruu?

C3 C3H l.grgz
2.gz=2gr

? o,:o"

4. g;(rl3)g1,_

2. SKnraeaneHTHoe conporl{BneHr.re qenrz paBHo :

1. 4R
-t RtL. /4
3. R
t 4/ pT. / 3r.
3.rlelry 6y4er paBHo [oKa3aHlte aMrrepMerpa o HyneBbrM BHyrpeHHr4M corrporr4BJreHueM,

BKJTTOqeHHOTO B rlerrb, Kax rroKa3aHo Ha pucynrce?

TT

Er.l -
E2J-

Rs
3.I:0

E4.I-
R

Ro+R

4.r{enay paBHo rroKa3anr{e BonbrMerpa V, ucmoueHHoro B IIerIb rlocroflHnoro roKa, ecJII,I

BonbrMerp 7. noxa:rreaer 24B., a conporrrBJroHr4e R:16 Olt.

1.56B
z. tzB
3.24F.-
,4.08

12



5. 3anracarr nropoft 3aKoH Kr,rpxro$a Axfi rlenr:

1.1(,R1 +Rz+ro)-U -E
2.I(fu+Rz)=E*U

Frfi 3./(ll1 +R2+ri+u
4.lF1-lRz*lro-U

6. flauo: Er:50 B,Ez:70 B, Rr:5 Ou, R2:7 Onr. OnpegeJrr4rb 3.{C:rnznzrJreHTHoro
feHepaTopa:

1. Er:120 B
2. E,:20 B
3.Er:258
4. Er:O B

7. fiya oAr4HaKoBbrx nenunefinrrx conporr4Bneinvrs., Bonbr€lMrrepHuur xapaxrepr,rcrr.rKa Karqofo ]I3

Koropbrx raso6paNena Ha rpaSuKe, coeArrueHr,r nocJneAoBarenbno. K qeuu npunoxeHo
HarrprxeHl{e200 B. Hafirn rox:

I=A

1.4 A
2.3A
3.24
4.4,5 A

* 5# LSg 15* ?88
U=E

8. HafiuE Haflprx{eHr.re Ha 3axr{Max KaryrrrKlr x.IMelolqefi uH4yrruBHocrb L:0,0621,
npene6pera.f, ee oMr.rqecKr.rM conporr.rBneHr.reM, ecJrr.r roK n nefi n Aannrrfi MoMeHT BpeMeHIa

paBHoMepHo Bo3pacraer co cKopocrbro 1100 ,vcer.

1.68,28
2. 1i0 B
3.6,828

trffiI
--------+

_E
-tr

R7

1_3



3S *r*t

4.

9.

OB

K qenu [punoxeHo cl4HycozAanbuoe Harrp,DreHr.re. Hervry paBHo rroJrHoe colporr,rBneHr4e?

1.100 Ona

2.50 Ou
3.70 0u
4.40 Ou

10. Kaxofi xapaKTep Halpy3Kr{ rrMeer uefrb, ecJrr{ ToK r.r Harrprx(eHr4e Bhrpararorcs (fynxquxrrau

i": Imsin(wt + 300) ; IJ : U^sin(wt + 300);
l.ArrrsHufi
2.Elmocrurrft
3 . Arrunuo-ungyxrunHrrft
4.I4uayrcueHuft

1 1. Hafirr.r cr{Hycor{AanbHyro Qynrquro
3HAIIEHI,IEM:

BpeMeHI4, uso6paxenHyro KoMlneKcHbrtr,t gefi crnl.rorqzrr,t

I-lseJeu"A'
t.t = 5V2 sin wf
2.t=5rDsin(wt+900)
3.t-5rDsin(wr-900)
4.i.:5 sin(wf + 900)

12.Karcue ycnoBrrr neo6xo4rauu, uro6rr Bce qerbrpe BonbrMerpa noKasblBanrr oAHo LI To xce

SHA'IEHI,IE?

'l,.wL

1.2.R=wL=1

3.R=wL
4.R=L

wC

13. 3a.qasu MfHoBeHHbIe 3HatIeHI,Lfl ToKa II HarlpsxeH[t:

i - St[1sin(wt + 600) u IJ :1,}lZsinwt
Onpe4errarb aKTLIBHyIo MolrlHocrb

1. P:50 Br
2.P:25 Bl
3. P:100 Br
4. P=0 Br

I
wC

t4



14. Jlunei,moe HarrprxeHr{e B rpex$asHofi qenra sro:

1. pasnocrb rroreHrlr.ra;roB ToqeK B Harrare r,r KoHrIe npoBoAa lrkrnkrkr

2. wanptxeHrre MexAy AByM{ lnnefiurrrrar.r npoBoAaMr.r

3. lpozsneAeHr{e roKa B rfiruLrr4 Ha rroJrHoe conporr{Bnenue $a:u Harpy3Kr,r
4. uanpxxeHr.re Mexry HaqiuroM r{ KoHrIoM (frasrr

15. Czrvruerpuvuufi rpex$asuufi uorpe6zre.rrb, coe.qrdnennrrft B 3Be3Ay, rro.4KJrroqeH K
qerblpexrposoAHofi rpex(fa:nofi ceru c Harrp{xesnetr 220B. Onpe4enrarb roK n uefirpalrnov
rrpoBoAe, ecnu colporlrBJreur.re Sa:u rprreMHr{Ka 22 Olllt.

1. 1o:10A;
2. Io:30 A;
3.1s :0 A;
4. Io:20 A;

16. B qenra, [peAcraBnenuofi Ha pHcyHKe, onpeAenr.rrb nepexolHofi ror.

1. t

2.t

J.L =

4.f. =

e-l'
UU_Rr
-- -e L-
RR

U -R*
--e L"

R

-0
:U

R

17. Kar I,I3MeHI4Tct BpeMt [epexoAHoro flpouecca B rlerrI,r, ecru R yBenr4rrurb s 2 pasa.

R
* rt(_--/_L------_

I

U I ..1-n
1.He ugrr{enxrcs
2. ynenuuurcr.s2 paza
3.yrvreHrnrulcr. y 2 paza
4. yuenurtulcxs 4 paza

1 8.llepnufi 3aKoH KoMMyrarlur.r 3arrrrcbrBaerc.,r :

1 . UR (-O):UR (+0)
2.i.cc}):i..(+0)
3.fL(-0):fr(+0)
4.iR(-0):tR(+0)

15



19.9errrpe KaryrrrKr{ c $eppouarnraru{rara cep.ueuu$raMr,r,coeAr4HeHbr rrocJreAoBareJrbuo }r

HaxoAgrcr B pexr,rMe 3aAaHHoro cr4HycqnAanbgoro foxa c aMnnr4Tyloir l^.Hanpxxeur,rg raxofi
Karylrrxr4 (Ur,Uz,UtunvtUa) 6yrcr naraponee 6nue{nrr,r K clruycor{Ai}JrbHoMy,eclu re6ep-
aMnepHbre xapaKTeprcrr.fKr,r npeAcraBne[ru na pucy$xe.

r.Ut
2.U,
3.Ur
4'Ut

ll
tfl.

20.YKasarb Ha KplrBofi U:f(i) rorrKy $eppopesouanpa nauprxenzfi.

1.1 2.2 3.3 4.4

1,6



1.

3;rercrpnuecKrre Marrruubr

KaKa-f, xapaKTeplrcrlrKa rlpl,IHaAnexrar ABr,rrarenro flocroflHHoro roKa, cMerlraHHoro

nos6yx4euHr?

Karas xapaKTepr,rcrrrKa coorBerclByer paOore ABufarenr [ocrorHHofo roKa

He3aBr.rcrrMoro nos6yx4 oevr npu ocna6nenuu MarHr{THoro norora?

1) Xapaxrepzcruxa 1

2) Xapaxrepucrurca2
3) Xaparrepucrura 3

4) XapanrepHcrwxa4
5) Xaparrepucrur<a 5

6) Xaparrepucruxu2u I
7) Xaparcrepucluxu 4 u 2
8) Xaparcrepuc'ruxu 5 u3

l. Xapaxrepucrura 1

2. Xapartepzcruxa2
3. Xaparrepucr:ura 3

4. XaparreprEcruxa4
5. XaparrepncrHra 5

17



3. Kaxue ycnoBr.r{ coorBercrByxrr pa6ore ABr,rrarerfl IlocrotHHofo roKa Ha ecrecrBesnoE

xapaKTepr4crurce?

1. HauprNeulae HoMI4rIanbHo,3.

2. Tor uorunrianbnblft.

3. Horrunarsnrrfi ruoueHt.

4. HouraHamHarl cKopocrb.

5. Hovrana-urHbre Marlrrlrurrii noroK u Harrprxenrre u orc)"TcrBlle Ao6asoqHHx

pe3l,IcropoB n xxopuoft qenu.

4. Brr6epare [paB]rnbHoe onpeAeneHrre Ha3Haqenrls KoMrleHcallpronnofi o6rraorrz (KO)

MAIIIIIHbI NOCTO.fiHHO| O TOKA.

1) KO pasrraeqeHa Ha DraBHbD( rroJrrocax Marrrr.rHbr r{ cnyxLIT AJUI ynf{IxeHl4r

ycronufi KoMMytaIIulI.

2) KO pa:Naeruaercs Ha go6anovubrx rroJrrocax Marrrr.rHbr r,r cnylo{T p.JIA ycrpamenLrfl.

peaKrlHr{ .sKop-rr MarluIIbI.

3) KO pa3Meqaercr B rra3ax ocHoBHbD( rronrocoB MaIITI4HrI v cnyxI,IT IM
ycTpaHeHu,s peaKul,Iu flKop{ MaIII}IHbr.

4) KO pasN,reruena B na3ax rJraBHbrx rroJrlocoB Marrrr4Hbr ri cny)Klrr gra 6opr6u c
UCKA}XEHACM TIOJI' MATII'IHbI OT PEAKIII{U ,flKOP,'I 14 CHI,IXEHH' HANPfi{{EHV' MCX.4Y

KOnneKTOpHbIMI{ nJIaCTI4HaML:.

5. Karne 3aBr.rcr.rMocrrr coorBercrByror eHeilHefi I4 perynl{poeo.{Hoft xapaKTepLIcrLIKaM

reHeparopa rocrorHHoro roKa rlapannenbuoro nos6yx{AeHllt.

1) 3asucrNaocrula: f(U), U: (in).
2) 3asucrl4ocur LJ: (Ia), in: (Ia).
3) 3asucul{ocu I-I = (in), O : f(ir).
4) 3anucutr,toctlE IJ: f(Ia), U: f(in).

6. Karcy'ro MorrlHocrb (npu6ttuzurenrno) norpe6rxer r{3 cerll ABl{rarenb rlocro.sHHoro

ToKa, ecJrrr MoMeHT Ha Bany lBrrrarenr paBeH M : 300/n Hu, uanp.rxteHlle ulrrarorqefi

ceru 220 B, cxopocrb BpaITIeHLI fl, paBna 1 000 o6luraH, a KrrA cocraBnter 11: 95Yo.

1) 8,5 rBr
2) 10,5 xB'r

3) 11,5 xBr
4) 12 xBr
5) 15,5 xBr
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7. llpu uapallelruofi pa6ore AB)x reHeparopoB rrocrorHHoro roKa He3aBrrcrrMoro
no:6yxgerirr-f, ToK Harpy3Krz KaKoro reHeparopa 6yaer 6orbme, ecma Ra1>Ra2?

1) Tox nepnoro 6y4er 6olrnre, qeM BTopofo.
2) Tox nroporo reHeparopa6y4er 6olrule, r{eM rrepBoro.
3) Toxu 6y4yr paBHbrMr4.

8. Kaxoe ypaBHeHI'Ie coorBercrByer pa6ore gneKTpr{.recKofr Marrrr4Hbr B nts[fareJrbHoM
peNrarr.te?

l) U: xOro - Ea

2) U: r(Dor + IaRa
3) Ea: U-- IaRa
4) U: rc@rrr - IaRa

9. Kaxue rrorepu rlponopquouaJrbnbr KniaApary rora xxopr?

1) Marnurnrre rrorepr, (noreprE e cralu)
2) Mexanz.recxze norepr{
3) 3nerrpuvecKr4e rrotepv
4) llorepu ua nos6yNgerure

10. Karue cuoco6sr perynl{poBaHl{tt cKopocrr4 BparrleHr{r np[MeH{rorcr Ant
sneKTp oAB r4r ar e rrs, He3 aBr4 cHM o ro e o:l 6yx4 ertus?

1) ZsN,reHeHzeM MafHrlTuoro rroroKa.

2) IrlguenenzeM rroABoilr.rMoro Hanp s>Kelvrfl rKops.
3) I4:ueueuueM BeJrr4qr{Hbr pe3r.rcropa B rropnoft qe[u.
4) flpuuenuubr Bce rrepewrcneHHbre cnoco6u.

I 1. llo raxofi (poprrayne Mo)IGo onpeAenr4Tr xoa$Sr4rlr.reHT rpauc$oprr,raq1ara
rpancSopnaaropa?

1) Krp:UtlEz
2) Krp: Ut_Nt

3) Krp: E2lE1

4) Krp: UtNz

12. Kax r{3MeHIaTc{ BeIrnrrvraa MarHltrrroro rroroKa rpauc$opuaropa [pr{ r{3MeHeHHr{
qacToTbr IILITarOilIefo uaupxxeuur?

1) BenrE.IzHa MafHr{Tnoro nor,oKa He rz3MeHrdrcr.

2) BerlE.rIaHa MarHurHofo roroKa yBerr4q[Tc fl npv yBenr{qeHr4r.r qacrorbr.

3) BeruqIlHa MafHr,rrHoro rror(f,Ka yMeubrxr{Tcr [pu yBen[rreHl,rfl qacrorbl.
4) Berz.MHa MarHIITHoro norrlKa yMeHbrrrrzTc.f, rrpn yMeHbrrregr4r,r tracrorbr.

1.9



13. Karoft BeKTop coorBercrByer lraAeHxtro Harrpr]Keuvrflri^avHAyKTrrBHoM corrporulBlrewrru

nepnu.ruofi o6uomu rpaHcSopnarop a?

1) OA
2) OB
3) OC
4) CD
5) DE
6) OF
7) OH
8) HG

14. Ycnosprr BKJrrorreHua rpex(fa-:rrhrx rpilHc$opnaaropoB Ha rrapilInenbH)'Io pa6ory?

1) PaseHcreo MolrlHocreft, panencr:Bo Hafipsxenui.r, paBeHcrBo KlA.

2) Paseucrno KosSQrauueHroB rpaHcQopuarJw4, paBeHcrBo lrorqHoctefi,

paBeHcrBo HarlprxeHllfr roporxoro 3aMbIKaHI{s.

3) PaeeHcrso rcoe(p(fuqueHroB rpanc$opruarryrvr, oAI,IHaKoBbIe rpyrlnbl

coeAnHeHr4fi o6ruorox, paBe)HcrBo Harrpsx{eHnfi rcoporxoro 3aMbIKaHI{t.

4) PaeeHcrso roe$(puqueHToB rpanc(poprvrarrurtr, paBeHcrBo KrIA, paBeHcrBo

Hanpfl xeHrrfi roporxoro 3alv{brKaHl,It.

15. Oupe4emlre cKoJrbxeHr,re rpex(pa.:uoro acr{HxpoHHofo ABIrrareJI-fl, HarlpflxeHrreM

ilLr'ralvfr 3808, MorrlHocrbrc 50 rBr, HoMHHaJrbrrbrM ToKoM 75 A, Bparuarcuefocs co

cKopocrbto 950 o6lrr,rraH.

1) 0,025

2) 50

3) I0%
4) 0,005

5) 0,5
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16. Kar Brplser BeJII{qrrHa ttpuno)KeHnoro Hanp.g]KeHr.rr Ha Ben[quny Kpr4Tr4qecKoro

MOMeHTa aCIIHXpOHHOTO 4eUrarela?

1) Mouonr He 3aBlrcr.rr,or BeJrurrr4ubr Hanpsx{enkrfl.

2) Mouqur yBerLIuHTct nponopql{oHaJrbno }tserr.rqeHrzro HarrpfiKeHr.rr.

3 ) Movenr yMeHbIxrITct [po]ropuploHaJrbHo ].Benr,rqeHr4ro HalpflKeHr,rr.
4) Morrlqur yBenuqlarc.n KBaAparIlqHo Berr4r[4He fioBhrrrreHuofo HarrpflxeHrrr.
5) Movonr yMeHbIrILITct KBa4parr,rqHo BeJrr{qrrHe rroBbrlrreHHoro Hanpr;KeHnf,.

17. Kaxas xapaKToplacrl{Ka coorBercrByer pexcr{My pa6orbr acr{HxpoHHoro ABrrrareJur c
BBeAeHr.reM Ao6anoqHofo pe3r.rcropa B poropnyro qenr?

l8.Karcas 3aBl{cl{Mocrb coorBercrByer xapaKTepr{crrlKe xoJrocroro xoAa craHxpoHHoro

reneparopa?

1) U: f([)
2) U: f(,'
3) r: f(r,
4) E: f(I)
5) iy: f$)

19. Kaxue ycnoBr,rfl

rouueucaropy?

paooTbr cooTBeTcTByroT nepenos6pKAeHHoMy cr.rHXpoHHoMy

1) P>0, Q>0
2) P<0, Q<o
3) P:0, Q<0
4) P:0, Q>0

1) Xapamepucrraxa 1

2) XaparcepucrnxaZ
3) Xaparcrepucrura 3

4) XapaxrepucrHlca 4
5) Xapar<replrcruxa 5
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20. Kar I{3MeHIaTc-f, norpe6rxeMa{ aKT.nBHar MorrlHocrb cr.rHxpoHHoro ABr.rrarens rrpu

rrocrorHHofi Harpysre, ecJrr{ yBenuqu:rb rox no:6yx 4elans.?

I ) llorpQ6nxeMzur aKTrdBHiur MoruHocrb yBenr4qr.rrct

2) florpQ6ueMa.f, aKTuBHa-rr MorrlHocrb yMeHbrrrr.rrcs

3 ) llorpQ6nxeMtur aKTr.rBHiur MorrlHocrb He r43MeHr.rrc.s.

3;r rcrplr.recrcuft [pr.rBoA

Mouenr Hepuuu Bpar{arcilIefocr sJreMeHTa Ji, upuneAenHsrft K Bany

,uBI,ItaTeJIt, ocraBlir nru'

1)s
2) 20
3) 2,5
4) 10

Mouenr rzHepurrn [ocrynarenbHo ABr{xyruefi cr Maccbl

nat'
1I1;, [pllBe[ennrnl r

1) 0,1

2) 0,4
3) 0,6
4) 1,0

Bperr.rx

ecnu Mn:

1) 5,78
2)3
3) 2,4
4) 0,923

nrcKa
180 Hu,

SneKTpO[pLIBoAa Ao cKopoCTId ^ 
(D6 :

Mc: 80 Hirn -- pearnunnrrfi, J : 4 KfM-, cocraBrrr
60 l/c,

c.

J,* 10Hn

m,-l500xr
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Bperua ro XEHI,I'
co cKopoc Ia 06:60

180 Hrrr,eCnLI Mn

3neKTponpaBoAa, pa6oras[refo B pexr.rMe rroAbeMa fpy3a,
l/c ao Hytr,
Mg: 80 Hru - arr:r.IBHbrft, J : 4 KrM', cocraBr{T c.

TIOCTO'HHOTO TOKA HE3ABI4CI,IMOIO Bo36yxAeHr.rx (crvr. prac)

paoore B ,4B[rarenbHoMHepfeTr{qecKr,rfi 6anrrHc MorrlHocTefi rlpu

Ro ft*o

1) 0,923
2)3
3)2,4
4) 5,78

.{nx gnu
yKa)Kr.rTe

pex(I.rMe

T-

1) U.I,
2)U.rn
3) U.I,
4)U.tn

YKaxure, KIUI

UE

E'I-s
E'I-{
E'Is
Ers2

+ Ie2 .Rq
+ Iq ' (rg + r4s * rro + APr)
a In' 'Rs f AP,, + AP".*
* APuex

I,I3 XapaKTepIiIClfLIK, [OKa3aHHbD( Ha pHCyHKe, peOCTaTHat

Haz6oree e$(perrunnrrft cnoco6 perynrpoBaHlrt
BoAa c,4nT HB

(n

Ha:onnre
3neKTpon

l)Ws
2)l4z
3) I4r

MC

Hr4eM conporr,rBJrenr{.s xxopnofi qeur.r

LIeM HarrprxgHrrr, rroABoAr,rMoro K rKopro ABHraTens
I4EM MA|HI,{TITO|O N:OTOKA

poBaHr4eM .sKop.s co[poTr.rBneHr{eM

23
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10

Hasonure sau6onee stp$errznHrrfi cnoco6 SneKTpl4qecKofo TopMoxeHuq
c AIIT HB

1) Topu ue rrpoTr,rBpBKJImrIeHI{qM

2)Pe BHOe TOpMOXeHr,re

3) Au r{qecKoe TopMqxeHr{e
4)r HlIe Ha cBoqo.IlltoM Bbroqre

Hagonzre pa6orrr oneKTporprpoAa e r. I

1).{n
2) Au

bIIZ

r4qecKoe TopMqxeHr,re

r) BOBKJIIOqEHI,IE

4) Pe T,IBHOE TOPMO]KCITUE

On cKopocTb r{AeaJlbHofo

HB P,,:4, KBr, fJ":2208,I"='22
xpJrocrofo xo,4a 3neKTpoilpr.rBoAa

A, ron:100 1/c, R-":0,4 Ou
c [lIT

r)
2) 11

3) 50
4) 11

11 YxaNure ToFa craropa qr cKolrb)KeHlra I1:f(S)

f-*s?



12 Onpegemare cr,rHxponHyrc cKopocrb ?cr{HxpoHHoro ABr,IrareJIq, eclu f1:50 fq,
nr:960 o6lvHn

1) 1020 o6lwmu
2) 1000 o6lwuu
3) 1500 o6hrzn
4)750 o6hrzn

13 fleperpysotxHat croco6nocm aclrHxpoHHoro ABrrrrlrerrr3aBuclrr or BeJrr{qIrHbI
t) uo^
2)uq"
3)&

14 Yrcaxure sau6oree scp$emlrnnufi cnoco6 perynrpoBaHus cKopocrr4
acr4HxpoHHrx 4nurareleii

1) Peocrarnr,rfi
2)I4ztteneHr{eMrro,4BoA.rrMoroHalptrx{eHr{-{
3) IrlsnrenenueM trrrcJra rrap nonrccoB
4) I4sueuenneM Harrpf,xeHlrr H rracrorbr

15 Onpegenure EeJrlrqr.rHy 3AC o6l,rorrn poropa acrrHxpoHHofo ABr{rarerfl P":
16 xBr, U": !180 B, Er : 200 B. fr:50 fq, n":880 o6luuu rpr{ HoMr.rHarrbHoM

CKOJIb}KEHHI{

r) 428
2)248
3) r2B
4)10B

Yraxnre ocnoeHofi HelocraroK gneKTpolpr{BoAa rro cr{creMe
16 Trr-.4

1) Hu:xufi KIII
2) Eonrruue KarrrrraJrbHr,re 3arp arbr
3) Bmrauue Ha rrLITaIoqyIo cerb
4) llpepmrzcrrrft pexr{M pa6or:u rr.rp}rcropHoro npeo 6puBoBareJrt

17 Vpanuenue 3JreKTpuqecKofo paBnoBecr4-fl B cucreue TII-[ 3arrr4cbrBaercr B

BH.IIE

1) Eo - ae' AUe : Ua - Ir'Rs
2)Eao'coso - as' AUs: E - I-q [Rs+ as(R"r*T)l
3) Eoo 'cosCI, : Ua - Is'Rn
4)Eao'cosu,:E-Is'Rs

18 Yxaxure ocnonnoft BaprraHT rrcrroJrHeHrrr crrcreMr,r upeo6pasoBareJlb qacrorbl

- acrrHxpoHnHfi Asrararem

1) C nenocpeAcrBeHHbrM npeo6pa-:oBareJreM qacrorbl
2) C asroHoNdHbrM r4HBepropoM HanprxeHr.r.f,

3) C arrranHbrM BbrrrprMr.rreJreM rr aBToHoMHbrM rriHBepropoM HarlpsxeHrlt
4) C anrorioMHbrM r{HBepropoM ToKa
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19 3aronu/f: fo perynr4poBaHrzt cKopocTr{ acHHxpoHHOrO ABI4raTeJIt
f upznrenaerqs rtpu

KaKoMy cnopo6y sneKTpr.rqecKoro ropMo)Keurrt ABLIIATeJUI
yer rrepexoauryff ilpoqecc, noragannrrft Ha pr.rcyuKe

oe
qeHI{e

l) Mc:
2)Mc:
3) Mc:
4) Mc:

Yraxure,

2) llporu
3) [uuav KOe
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I,IUATETIbHO14

Cracrenar,r yflpaB;reHrrfl oJreKTporrltr{BoAoB

Karca.s xapaKTeplrcrr{Ka coorBercrByer 3aMKHyrofi cuc;reMe perynr4poBaHrzs (TlI-[) c

1) Xapaxrepucruxa 1

2) Xapaxrepzcrut<a2

3) Xapaxrrepucrurca 3

4) Xapaxrepucruxa4

5) Xaparrepucrvra 5

2. Kaxas.3arqr.rra cpa6oraer npra o6prrne oAHoii nurarorqeft (pa^:sr acr.rHxpoHHoro Aeurarerrr?
1) MaxcrErraarbHarr roKoBarr

2\ Mr.rHurraarsHar roKoBair
3) Tennoea.fl.

4) KoHrleeat
5) Or o6puea no.nr

3. 9euy paBHo HanprxeHrae o6parHoft cBr3r.r ilo cKopocrr4 Ha BlloAe lll,l peryrxropa cKopocrr4 B

cr{creMe TII-I B crarlrqecKoM pexuue pa(iomt, ecrur u..:5I}, Kp":5, M.:Mn, Kn:25, IJ":
2208, KO":3,5 Bc.

1) 4B
2) 58
3) 6B
4) 7B
5) 8B

4. flpu uacrpofixe xonrypa perynvpoBaHprfl. Ha Mo,4ynbnrrfi onrurrrytrr xaxofi .4orxna 6rrrr
nepeAaroqnar (pyHrqr4r{ perynrropa, ecJrr4 rrepeAaroqnaa (pytrr<qus o6rerra perynnpoBauur *
r{HeprlrroHHoe gnello?

1) Ilponopuuonanrnufi (ll - perl'nmop)
2) ZHrerpamHufi (tr4 - perynxrop)
3) fiu$SepeHulranbHufi (![- pery:rrrop)
4) llponopuuoHirrrbHo - r{Hrefparrnrrfi (lIZ - perynxrop)
5) llponopuuoHarlbHo - gu$$epeuqraa:nHuft (lI[- perylxrop).
6) llponopuuor{aJrbHo - rrHrerpanbHo - au(|Qepenruranurrrft (III,IA - perynxrop)
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5. r{ro ofpaHl'Itlr{Baer rIpuMeHeHLIe rrr4cJra KoHTypoB perynrrrpoBaHr{r cBbrrue 3-x B cr.rcreMe
[OAr{I{HeHHOfo pefynl{pOBaHI{t xoOp4r,ruar?

1) CnoNsocm nacrpofixn KoHrlpHoro perynrropil.
2) cnoxnocrb rexHrzqecrofi pea:rusarlurz KoHTypHoro perynrropa.
3 ) 3Ha'MrenrHoe cHl4xeurae 6rrc,rpo4efi crnux KoH'rypa perynr4poB a;g12s..

4) HegocrarolrHar roqHocrb perynupoBaHr4r.
5 ) CloxHocrr, orpaHrrqe HLrfl per y nupyerr.rofi KoopArrHarbr.
6) 3Ha'IuremHoe Bo3pacraer nepeperynrzpoBaHr.re perynr4pyeuofi Koop.4rlnarbr.

6. Kaxoff [apaMerp o[peAeJuler 6rrcrpogeficrBrze KoHq/pa perynr.rpoBaHr4r B cr4creMe
loArrr.rHeHHoro perynrlponaHr4r4 Ko opltr4Har ( Tn-D ?

i. 3:rercrpouarHllTHat [ocTosHHalr BF,euesu gwirarela Ta.
2. 3rexrpouexaHr.r qecKa-rr rroclorHHa.,{ BpeMeHr.r gJreKTponpzeoAa TN,r.
3 . flo crosHHas BpeMeHr,r rr,rpr{cropHor-o npeo6pa:onare.:,uTp.
4. Kos(fdlrqraeHr o6parHofi cergu ro cKopocrr{ 3neKrporpuno4a Koc.
5. Kos$$uureHT ycrrJreHas rupucropHoro upeo6pasoearers Kn.
6. 3xnaeareHTHafl snexTpoMaruprrHafl rrocro{HHar Bper\{eHn xxopHofi qeupr Tg.
7. I4n4yruaeHoctrb rKopr 4r;uraresrala.
8. Koe(p(praqueHr ycrdneHuq KoHrypHoro perynrropa.

7 - Kaxue rIoKa3areJII4 xapaKTepl{3yror AB}xllarHo- r{HTerpr4p)rorqyrc cr4creMy perynr{poBaHr{t
Tn-A GII4-PC r.r |II4-PT), HacrpoeHH)'ro Ha c,EMMerpkrqnufi oururr,ry"ra?

1. CHcrenra acrarl{rlecKa$ rro 3aAaHI4ro, crarl,IqecKzu{ no Bo3MyIrIeHI{ro
2. Czcreva craruqecKas tro 3a.4itHnro, ac'rarn.uecKiur [o Bo3MyrrleHr,rrc.
3. Cvcrerrla acrarl4qecKas ro Bo3MyrrleHr,rro, acraruqecKiur no 3aAaHlzro.
4 . Cupane4-nzBbr Bce Bbrrrre[eperrr.rcJreHHbre orBerbr.

Kaxas xapaKTepl{crl4Ka coorBelcrByel pa6ore sneKrponpr4BoAa Bo nropoft 3oHe
perynupoBa[Lrfl, e ocla6neHueM MarHLITHoro noroKa rrpIa [ocrorHcrBe MoMeHTa Harpy3Kr{
(M.: const), B cl{creMe lByx3oHEtoro perynupoBaHrrr ([-.PC u lIIrl-PT), HacrpoeHHofi na

JIbHbIT4 OIITIZ

1. Xaparrepucrrara I

2, Xaparrepucruxa2
3. Xapar<repucrzxa 3

4. Xapar<repucrwxa4
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9 Kar<ue ycnoBlIt pa6oru oneKrportprrBora coorBercrByror orpa6orxe cpeAHr{x
nepeMerueHraii n ug:zquoHnofi clrcreMe TII-A?

1. Cxopocrb BpaIrIeHIrt 3JreKTpo.trprdBoAa Aocrr4faer ycraHoBrrBrrrerocr 3Haqenurs,,

TOK He IO CTrAraeT yCTaHoBrrBrrref O C.f, 3HaqeHI4t.
2. Cxopocrb BparqeHl4t 3neKTponpr4BoAa He Aocrr4raer ycraHoBrrBrrrefocr 3HarreHr4r,

TOK nocTr4faCIT yCTaHOBr,rBr[efOCf ]3HaqeHnr.

3. Benu.ruua rKopHofo r,oKa Aocrrrfaer ycranonrr4Brrefocs 3Harreurzr, cKopocrb
.{ocTIIfaeT ycTaHoBr,rBrrref ocr 3HaqeHr4.rr.

4. Cnpane4Jtrr,rBbr Bce BbrrrrerepequcneHHbre orBerbr,

10 Kaxoft MoMeHT pa3ELIBaer oneKTpoABrrrarenb B cr{creMe TII-A B crarr,rqecKoM pe)rurMe

pa6oru c lI - PC n nLI - PT, ecru om:u6xa Ha BXoAe F'C cocraerxer 0,58, ocrilJrbHbre

rrapaMerpbr paBHbr: Kpc == 5, ur.:9B, Kor: 0,05 B/A, KOr: 6 Bc, Ko.: 0,01 Bc.
1) 2sA
2) 40A
3) 50A
4) 7sA
s) 100 A

11 Kar< Ha3brBaercs perynr4poBaHr4e cKopocrrr BparrleHrrr B cr4c'reMe ilr{ - AA flpu r{3MeHeHrrr4

BeJIHTIHH TIOABOAITMOIO TOKa U qaCrOrrr?

1) Cr<a-uxpnoe perynlIpoBaHr4e
2) BerropHoe perynr,rpoBaHrre

3) l{acrorHoe perynapoBarlrre
4) r{acrorHo - roKoBoe perynupoBanl{e
5) flprnaoe perynLrpoBaHlre

12 C xarofi qenbro BbrrroJrHrercs IR KoMneHcilrlttxs o6rncrr{ Miurbrx qacror pa6orrr A[ n

cr{cTeMe cKaJurpHofo ynpauenu.r?
1 ) A:t" rroBbrrrreHr,rr cKopor)Tr,r BparrleHr4s gneKTpoABI,IrareJIt

2) fittt pacurr4peHr.rrr Alralzr3oHa perynr{poBa]rkrs- cKopocrl,I Bpa[IeHr.Is

3) Aff yBenrzqeHus Kpr4rrrqecroro (uaxcnMiulbHofo) rraouenra A,{
D [ns cHlrxeHlr.s HaMarHllqlanaunr A!

13 Karcyro (pyurcqurc BbrnoJrHrer perynsrop roKa B cllcreMe cKantpHofo ynpanleuur?
1) Pery:urpoBaHae IlerI{rII{HbI aKTIrBHofo rol(a craropa
2) Pery:rupoBaHlre IleJIIlqI,IHbI peaKTr,IBHofo loKa craropa
3) O6ecneqeHl4e rorconofi rf,TceqKu

4) OrpanuqeHlle 3aAaHHoro ycKopeHl{.u

14 Kar BJrra-fler perynr,rpoBaHne cKopoc'rn A[ rrpu [ocro{HcrBe noroKocllerreHlls poropa Ha

Br,rA MexaHr{rrecKrzx xapaKTepucrI,rr A![?
1 ) YnenuulrBaercfl IreJII,IqI,IHa KpLIT[qecKoro MoMeHTa

2) Yneluu rrBaer cA Be.lr[qI,IHa Kparl,IrrecKoro cKonbxeHlat
3 ) MexeLnnqecKue xapaKTerpr4crr4Kr,r craHoBlrcr nraneft grnrrH

4) Yvrerrrruaercs BeJIrrqIuIH a KpktraqecKoro M oMeHTa

5 ) Ylterrrnr aer cA BeruqI,IH a KpI4TI4rIecKof o ctKo JIbxeHLIt
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15 Kaxag o6parHa-a cBr3b npr{MeHsercfl B cvc;TeMe cKanqpHofo perynrpoBaHr.r-s flq - AA anq
ocyruecrBneHras IR - KoMrreHc a\uu?

1) lloloxureJrbHarr rro Harrp-{}Kenuro flr{
2) OrpuqarelbHar rro HanprxeHrrro IIrI
3) IloloNvrerrbnas. rro ror(y craropa
4) OrpuqarenbHalr rro roKy craropa
5) floloxureJrbHaJrnocKopocrtrABr.rfareirs
6) OrpuqarenbHar no axlaeuoft cocraBJrrrorqefi rorca craropa

16 Kax $oprrazpyerct BeJIrrr{I{Ha MoMeHTa Alie cucreMe BeKTollHoro ynpauenux?
1) zsueHeHleM yrna Me)KAy BeKTopaMr4 Harrp.flxeHu.f, craropa v roKa
cTaTopa

2) usueneHl{eM yrJla Mex,ry BeKTopaMr,r iloroKocuerrJreHr.rr poropa r.r roKa
cTaTopa

3) usveHeHLIeM yrra Mexry BeKTopaMlr rorToKocrlerrJreHr{r craropa u 3[C
poropa
4) u:rvreneHr{eM yrna Me)rqty BeKTopaMr{ 3[(J craropa r4 ToKa craropa

17 Kax oprreuTllpoBaHa Bpalqaroqa{cr cr{crer\,ra KoopAr,rHar X-'( e crrcreMe BeKTopHolo
ynpanneuux?

1) Ocr X conueqeHa c Bet(TopoM HanprxeHrr{ craropa
2) Ocr X conlrerqer{a c Bet(TopoM ToKa craropa
3) Ocr X cosl,IeIqella c Be](TopoM noroKocrlrlrrJreHr.rr craropa
4) Ocr X cosNlelqeua c Ber(TopoM noroKocrlerrJreHrrs poropa

18 Kaxofi [apaMerp 3araer nrrxo4Hofi crrrHar perynrropa cKopocrrr B cr{creMe BeKTopHoro
ynpanreunx?

1) 3aaaulre cKopocurr
2) 3aaauue roKa craropa no ocr,r X
3) 3aaanue roKa craropa rro ocr Y
4) 3agauue ruouenra A{

19 Karc BbIrIoJIHtercs orpaHLIqeHI{e MorueHra.A! B crdcreMe BeKTopHofo l'npanrteHzx?
1) orpaulrtreHueM cocraBJrrrorqeft roxa craropa no ocu Y
2) orpauuqeHlreM roKa po!rcpa

3) orpairr.rqeHr.reM ToKa cranopa
4) orpannrreHueM c()craB.rrjfirorqeft roxa craropa no ocu X

20 KarIEe BeKTopbI {BJI-aIorct uonreuroo6pa3}rorur,rMr.r B cr4creMe nptrMofo ylpaBnenr{s
ruoruenroru A!?

1) Bexropbr Hilrrp{xenvrs.il ToKa c)Taropa
2) Bexropbr roKa craropa ro ocrr X u ocu Y
3) Bercropbr rroroKocrlenJreHr.rs crirropa r{ ToKa poro,pa
4) Bexropbr rroroKocrlenneHr{s poropa r.r roKa craro,pa
5) Bercropbr floroKocrlerrJreHnr crirropa rr noroKocuerrJreHhr poropa
6) Bercropbl IroroKocIIerIJIeHI4r crirropa r{ ocHoBHoto rroroKocrlerrJleHlrt
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Anropraru3rrp oBaHur,rft orercrp o[prrBoA B coBpeMeHHr,rx rexHoJrorrrfl x
(n m,erallyprnn)

1 [m KaKrrx [poKarHbD( craHoB npl,rMeH{ror BOHTI4Jrr,Hbre rrpeo6pa3oBare.rru
nocro-fiHHoro roKa c pa3nl4qHofi vroulnocrbro rpyln eeHrr.rreft (BnepeA) r.r

(Ha3a,rl)

1 .Penepcr,rnubre craHbr ropruefi rpoKarKrz
2.HeupeptrBubre craHbr
3. O6xHltrbre rrpoKarubre craHbr

2 lloqeMy Ha 4eficrnyrorql4x craHax ropxveft [poKarKV AJUr qncroBrrx xlereft
lpI,I npoKaTKe IIoJIocbI B KaqecTBe OCHOBHOTO npr.rMeHrroT pefynrdpoBaHr4e
cKopocTr4 r.r3MeHeHr4eM rroT'oKa ABr.rrarem
1 . Heo6xoAnlr 6omuro it 1uanasonr perynupo Balkrs. oKopocrr.r Ans grofo
pexr.rMa rrpoKaTKr,r

2.[lt orpaHr4rreHn{ MoMeHTa ABr4 rareJrt
3.Heo6xoauuo o6ecneqprrrt xopo[rt4e 3uepferr.rqecrrre noKa3areJrr4 rrpr,rBoAa

3 lIo.IeMy Ant rJIaBHbx gneKTponprrBoAoB rrepeMeHHofo roKa npoKarHbD(
cTaH oB rrpr.rMeHrroT BeKTopHyro clrcTeMy pef ynr{p oBaHHr cKopocTrr
l.Heo6xoaIarrao o6ecneqr.rrb Bbrcoril4e KaqecrBa cr{creMbr perynr4poBanvs.B
CTATI4KC I,I .AITHAMIIKE

2. Fleo6xoazuo o 6ecneqr.rrb 6onrrupr e MoMeHTbr .ilBr,itra reJur

3 . Heo 6xo4rrMo r.rcKnroqr.rrr, Ar4HaNrr,rqecKyro npocaArKy cKopocrrz

4 C rarofi uenbro Ha MoraJrKax craHoB xolognoft npoKarKkt rrprrMeHflror y3nbr

KOMfreHCarIVVr ilr4HaMUqeCKOrO TOIKa

1 . lnx rroBbrrrreHr,rr roqHosru perynupoB aHnfl Hat fr)r(eHnr rrplr
ycraHoBuBlrefr cs cxopocrrr rrpoK€rrKr.r

2.[lt o6ecne.reHr,rs pa3roHa MoraJrKr,r co craHoM c ooxpaHeHr.reM 3aAaHHoro
HAT.g){tEHII'

3.Als ucKrrotreHus. p;nr.aMr rrecKoro MoMeHTa lBlrrareJrr MoraJrKr4

5 C xaxofi qenbro Ha MoraJrKax crarroB xoro4Hofi rrpoKarKrr rrpr.rMeHrror y3nbr

KOMrreHCarIr{r{ MexaHutrecK[x rroTepb

I . flttx rr oBbrrrr eHrr.s ro trHo c:ru p e r]'wrpo B aHLrfl Hut fl]r(eH Hr rrp la

ycraHoBr{Burefi cs cKopocrrr npoxurrKpr

2.!tx I{cKnroqeHLIt MoMeH'Ta MexitHHqecKLIx rrorepl npu pa6ore MoraJIKI4

3.Atts o6ecne.reHuxpa6o'rlot MorarrKr.r Ha pa3nrirrrHbD( cKopocrrx npoKarKr.r c

coxpaHeHr,reM 3aAaHHoro H aT_fl xeHr,rt

6 B rreM npeLIMyIIIecrBo aKTLIBHofo Bbrrrp{MrrreJrr rrpla r,rcnonb3oBanr,rrr ero B

npeo6pa:oBareJrsx y?crorr,I An.f, prgsgpgl4BHoro rlpo.KarHoro craHa
1 . O6ecueqprBaer peKyrepau{BHoe ropMoxeHr{e gne KTpoABr.rrareJur [ppr
BbrrroJrHeHlrr.r TexHonou,rrreoKlrx o.uepaqufi
2. O6ecne.ruBaer e (p $ exrunnoe ropMoxeHr{e B pexrrM e rporr,rBoBKffoqeHras
3 . O6ecue.ir{Baer orpaHr,rqeH ve Au*aMrqecKrdx MoMeHToB rrptE rrpoKarKe

7 llo.reMy An.s coproBbrx craHoB ropxvefi npoKarKr4 B oneKTpo[pr4BoAax
Bo3MolKHo racrroJrb3oBaune npeo6lla3oBarens qacro:rbr B pexr4Me ropMo)KeHr,rs
c r4crroJrb3 oBaHI4eM TopMo3 rlof o prl3r,rcTopa

1.llo rexuororuqecKuM yc.rroBrzflr\r Apyrr4e BrrAbr ropMoxeHr.rr HeAonycrr4Mbr
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2.I4unepr op HanptxeHl,It He Aorlr/cKaer r{3MeHeHpre HanpaBneHrr.{ rroroKa
MOIIIHOCTI4

3.B coornercrBl{u c rexHo.Irofr{rrecKr,rMr4 ycnoBra.sMrr [poKarKa BeAercr Ha
[ocrosHHofi cxopocrz I4 TopMox{]HLIf, peAKr.r, fro3TOMy Bo3Hr,rKarouue noTepr{
HeBeJILIKLI

8 Aff qefo B 3neKTpo[pr,rBoAax HerrpepbrBHbrx craHo.B xoloAnoff npoKarKr4
[crronb3]'roT y3en KoMnayHAr]poBaHHf
1 . Arrx perynnpoB aHvr, Har fl)KeHr4 Jr rrpa pa6oueft cKopocrr.r npoKarKr4
2.[tq o6ecneqenus 3arlpal]Krr nolrocbr B KJrerrl craHa 6es npocxarb3brBaHrlrr
BaJrKoB orHocureJrbHo nonocbt u (5e: nopuBoB rorc,cbr
3.iltts rIoBbIIrIeHr4t xecrKocrlr MexaHurrecxofi xapaKTepr{crutKr{ ABlrrareJrr rrprz
3anpaBKe nonocbr

9 Vxasarb 3aKoH r,r3MeHeHras MoMeHTa colporr.rBneHus.HaBany ABr.rfarens
Kpr,rcTilnnH3aTopa Marrrr4Hbtr Herrpe pbrBHoro JrrrTbr 3 urf oToBoK

1.M.:M+M1*sinf)t
2.M":const
3'M":M*Mt*sin2f)t

10 C xaxoft qenbro Anr Mexaur43Ma rroBopora KoHBeprepa r{crronb3}Tor
MHoroABr.rrarelrstrfi oneKTponpr.rBoA

1.C qelrro cHr,rxeHr4r cyMMapHoro MoMeHTa r{HeprlIaIa [pr4BoAa
2.C qenHo paBHoMepHoro pacnpe:flgJrgHr{e 3HarruTejrbHrx ycunzfi no
sy6uarouy Beuuy MexaHlr3Ma noBopora
3 . C qenrro o6ecne.reHnx neo6xop:rrrraofi cKopocrr4 rr oBopora KoHBeprepa

11 Karuu o6paaou B cr{creMax AB}x3oHHoro perynr4poBaHr,rr cKopocrrr
sneKTponpIIBoAoB MeTannyprzqeoKr{x afperaToB rr:r4TbrBaeTcs r43MeHeHr4e

fleperpy3 orrnoft cno co6Ho c.Trr ABE rareJrr no MoMeHTy

1 .3a c.rer npr{MeHeHrrr ycrpofi crB a KoppeKrluu r<oacp(f uurreHTa lepeAarrr4
perynrropa cKopocrr,r
2. 3a cner rpr{MeHenux ycrpoficrBa KoppeKrluu ros(f SurIr{eHTa nepeAaqlr
peryrsropa 3AC
3 . 3a c.rer npr{MeHeHr4 s clequiurbrrof o pefyJUrropa NrorrlHocrr4,

ofpaHz qrrBaroilIero BbrxoAHoe HarrprxeHr4e perynrropa cKopocTr,r

12 Kaxonrr coorHorrreHus MoMeHToB 14 MorrlHocreff 4ulrarereft nprz

BbrpaBHr{Barxr4r.r Harpy3xu ( roxo n) B r.rHAr.rBHIyaJrbHr,x

3neKTporrpnBoAaxBamon rnerefi [poKarHbx craHo]B B cnyqae no:4efrcrnua ua
peryn.fl Topbr cKopocrr,r
l.BrrpanHnBarorcr MoMeHTbr, flppr 3ToM MeHrerc.s coorHorrreHrze rvrolqHocrefi
2.BupauuuBarorc.f, MoruHoorl,I, TIFILI 3ToM H3MeH-flerot coorHorrreHl4e MoMeHToB

3.BrrpannHBarorc.f, rr MorrlHocrn, rr MoMeHrlI Asfirarerefi

l3 KaKosrr coorHorneHras MoMeHToB 14 MorrlHocrefi 4nrmarerefi npu
BbrpaBHr,rBaHr4r4 Harpy3Kpr B vrH'4lrl,wrAyanbHbrx SneKlpolpr4BoAax BanKoB

xrerefi npoKarubrx craHoB B cnyq:ae no:4eficrerar Ha rroroK nos6yx4enux
4nzrarenefi
l.BrrpaenraBaroTc.s MoMeHTbr, npr2r 3ToM MeHfeTc.rr cooTHorrreHne rraorqnocreft
2.BwpauuuBarorc{ MoruHocrr4, rrprr,r 3ToM r43MeH-fleros coorHoilreHr.re MoMeHToB

3 . B ripanHraBalorcfl Ir Morrlrro crr4, rn MoMeHrrr 4erara renefi
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14 ftx uero o6ecneqnsalor KarraHrze Kpucranflr,r3aropia Marrrr.rubr HerrpepbiBHofo
trvrrbfl, saroroBoK (2 orrera)
1.9ro6rr He 6rulo npl{nl{nauus Kpl,Icrannu3yrouleroc-s Merarrra K creHKaM
Kpr.rcTannu3aTopa

2. r{ro6rr o6ecuequrb nytrnrrue ycJroBr4r Sopuupon auux olpaz.y.roqefr cr
KoporrK[ Sopunpyrorqeroc{ cJrrrrKa
3 .!tx o6ecue.r eHr4r oxnaxleHr.rr Kpr.rcrannu 3aropa u ero ABr,rf areJrt

15 Kanyro uacrpofixy [plzMeH{ror A-rq KoHTypa perynlrpoBaHr,rr cKopocra BaJrKoB
KJrerr,r Ha peBepcl4BHbrx npoKarHhx craHax ropx.reli npoKarKpl
1 .Mogy.nrnrrfi onruuyr,r
2.Cut ttv.etpn.rHrrfr onrHMyM
3 . Heo6xoanMo non)ru{I4Tb Mtrxyro 3neKTpoMexaHr{rrecKyro xapaKTepr{crrrKy
rrpHBoAa

16 B xaxotr pexLIMe pa6oraer rBllrarenb pa3MarbrBarenr [poKarHoro craHa rrpu
rrpoKaTKe nr.rcTa

1.B IsurareJrbHoM
2.B pexurrae peKynepaqnpr
3.B pexnrvre Ar4HaMutrecKo ro roprdoxeHr{t

Il B raxzx cnf{arx AJrfl MeraJrnyprrrrrecKux arperaron qerecoo6pa3Ho
rrcronb3oBarb peKyleparrz anrifi ribrrrp{Mr,rrenb AJUr npeo 6pa^ronarenefi
qACTOTEI CO 3BEHOM IIOCTO'IHHOIO TOKA

1 .llpra peAKHX TopMoxeHr.rflx arperara
2llpu qacrbrx peBepcax h ropMolreHr.rrx
3.llpu peAKr{x ilycKax afperara
4.IIpu AnrrrenbHoft pa6ore ira o4uoft cKopocrrz

18 B xaxr,rx cnln{iurx Artx MeranJrypfrFrecKlrx afperaror} Heo6xoAr.rrr,ro

rlclloJrb3oBarb [o3rrrluoHHyro cucreMy perynrapoB anLrfl, c nelunefr urnr
peryJU{TopoM rro Jro}KeHlrfl

1.8 cnyra-ax orpa6orxu 6onrurux, cpeAHlrx r.r Mzurrht:x neperrrerqeuzfi
2.8 cr'yeasx orpa6orrra 6onrnnnx nepeuerqennfi
3 . IIpu ucrroJrb3oBaHr{r.r nporropqv oHanbHoro perynrtropa cKopocrr,r

19 B xar<zx cnf{asx v p.Irr uefo npl4lv{eHf,ror AByxABr{rareJrbHbre gneKTpolpprBoAbr

MoriuloK craHoB xono4noft [poKarKr.r
I .Anr rroBbrrrreHr.rr cluMapHofi ruoqnocrpr anerTpolflpuBoAa
2.IIpu 6onrurotvr Apra[a3oHe r,r3Me]rreHr.rr BeJrurrr{Hbr rFrar.rrKeHu-fl Ar.t
rloBbrrrreHrr.s roqHocrrz perynr,rpoB anus He6orbrrrux narsxeHr,rfi
3.Atq o6ecneqenr4s 3alparlKr.r rroJrocbr ua6apa6an lyrorrrJrKr4 ra nocre4yrorqefi
CC HAMOTKI4

20 Yser xol,rnayHAr.rpoBaHprs.Ha HerrpepbrBHbrx craHax xoroAlroft npoKarKr{
o6ecneq[naer:
1.Cl.tmqeune MexaHlz.Iecxoft xapzrKTepr4crr{Kr.r aneK'rponpr,rBoAa Knerr{ rrppl

3anpaBKe rroJrocbr B KJreTb

2.floerrmeHr,re x(ecrKocrrr SJreKTp oMexanr.rqecrofi xaparreprrcrr,rKr,r
3neKTporrpuBo I\a npr4 3anpaBKe rroJrocbr

3 . Orpannuerrr{e roKa ABlrrareJur
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