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1. nracqun.nlrHbrrBKJI
MarucTpaTypy

1. TpexQasHble IIeru'I

2. JIuuefiluble 3neKrpl{rlec

[porpaM My Bcryrrrrre,'rbHblx ucnrrranufi n

ueuefr
nenUnefiUOfi :rnerrplrUecrOfi qelu. PaC'{er V aHaJIuI3 MaIHI{THbx

qeTbrpexno JIK)CHI4KOB

IlepexoAHblx npoqeccoB B nl'IHeftHbD( Ilenqx c

I .1. SlenrporexHl'IKa
1.2. 3ler<rpl4llecKue Il ri.r.UpannzqeoKue [pLIBoAbI MeXaTpoHHrx Ia po6orOTeXHI'IqecKI'IX

ycrpoficrn

u3 ,apuamueuoit uapmu yue6nozo ruroHa 6arcanaepuama I5.03.06

1.3. Cunonax slercrPou$xa
1 .4. Cucreubl ynpaBne{ua elexrpil[pl'IBc)AoB

1.5. 3lexrpurlecKue ua{nunrt

2. Cogepxanrae y're6nux Ar{cqurlJrrr6r

us Oa3o6ou qacmu ntraHa 6axanaepuama I 5. 0 3. 06

2.1. 3,nenrporexHrrKa

e UenI{ [epeMeHIIofO HeCI{HyCOI{AaJIbHO|O ToKa ulutm HaIIptXeHI'It.

Cnerrpalrnrrft ruero4 aH

3. MeroAu anaJwr3avpaa
qeneft
4. MeroAsr anaJwla,avqac

5. MeroAu pacqeran
cocpeAorotleHHbIMI,I

Jlnreparypa Arq foToBKll

OcHoeHas Jll{reparypa:

l. Epuyparcrufi, fI.B. 3ne HHKII H oneICTpoHLIKa f3nerrponnlrfi pecypc] / n.B. Eptuty-

parcrcuir, f .fI. JIH'{ruua, IO Mznrus. - M.: <[MK llpecc>, 2011.- 41,6 c.- Pexuu Aocryrla:
ld90S. - 3aruast.Ie c eKpaHa.- ISBN: 978-5-94074-688-1.http : I I e.lanbo ok. c om/v ie

Z.Kacarrcun. A. C.3ne urca [T'grcr]: 'pre6HIax I A. C. Kacarrltu, M. B. HeNarlos. - 10-e

r.r3A., crep. - M.: Ara4euzr, 7. - 53t, c.: v{r., rpa(b., cxeMbl, ra6n. - (Bncruee npo$. o6-

pa3oBaHI4e : Slercrporexn - ISBN: :i-7 695-2144-9.

AonoruureJlbHaq JII4Te

l. XanopoHros, M.A.3re Hr4Ka rr onel(rpoHl,IKa [Tercr]: yue6Hoe noco6lle Anq cryAeHToB

BY3oe / M.A. Xanopouroe
- ISBN: 5-7695-1703-4.

A.B. Kysnn. - M.: I,IgAarelrcrzfi qenrp <Ara4euul>, 2005 r. - 400 c.

2.}4.sauos,kI.V. ?rc HuKa 14 ooFioBbI g.reKTpoHHKu: V'{e6Hl'Ix fSnexrponnuft pecypc] IV.V.
LInaHoe, f. I,I. Colonsee, B. -{. (Dponon, ClI6.: <<Jlaus>>, 2012.-736 c.- Pexuu Aocryna:
http : I I e.lanbo o k. c om/v i 3190. -- 3auaeue c eKpaHa.- ISBN:978-5-8114-1363-8.

3. Eeron, H.B. 3le r.rKa 14 ocHOB;I oJIc)KTpOHIaKLI: V.{e6Hoe noco6ue [3nerrponnufi pecypc]

/ H. B. Eeloe, IO. C. Bonxoi. - ClI6.: <<JIaHr>,, 2012.- 432 c.- Pexuvr Aocryrlit:
http : I I e .l anbo o k. c om/v i 553 - 3arrraBl4e c oKpaHa.- ISBN: 978-5-8114-1225-9.

4. Penyc, f.f. OcHoebr oneKFporexHr4K.a r4 oneKrpoHItKI4 B 3aAaqax c peueHI4tIMIz fTercr]:4. Penyc, f .f . OcHoeu oner]rporexHuK.a r4 oneKrpoHItKI4 B 3aAaqax c peueHI4tIMI4 L r eKcrl:

Vqe6.noco6ue / f.f . Percyc. - M.' Bttttan IrII(orIa, 2005 r. - 343 c. - ISBN: 5-06-004413-0.



5. Kapan4aen, A.C. 3nercrpra.lecKr4e r{ MstIiHHTHI'Ie qenu [Ter<cr]: vue6noe noco6ue' 2-e uzL"

nepepa6. u Aorr. / A.C. Kd""]4u.", A.A. Pa4raouon, O.LI. Kapau4aenas AP' - Marsuroropcx: fOV

BIIO (M|TY>,2009. - 163 q.

llporparrauuoe o6ecne'Ieurae rf I4Hrepuetpecyp cbl :

IIpu usyueuuH Ar4crlr4llnnnu i<3nerrpor,eKHHKa) I{cronb3yeTct cneAyroulee rpofpaMMHoe

o6...r.u"t"e: MS OfficeExc$I, MS Offi'cBWorcl, MathCAD'

flpu nsyueHvt' A^,,l^nm,rurr [3lenrpoTexHllKa)) peKoMeHAyeTcf, rloJlb3oBaTbcfl cJIeAyrotqI'IMI{

HHrepHeT-pecypcaM14:
http ://electrol ibrarY. info/
http ://electricalschool. info/
http:llfazaa.rul
http ://www.electricdom.ru/
http : //www.nov-electro. com/

2.2. hercrpfivecrcue nn rr{ApaBJrr.IqecKrre 
''pr{BoAbI 

MexaTpo'rrbrx lr

Pro6oro'rexnr{rrecKrrx clrcreM

yrrpaBneHrre c aBToHoMHbIIq I4HBepTOpoM.

5. 3nerrpuqecK[e np[BoAqr c cr,rHxpoHHbrMlzt ABI,IIaTeJUIMIT (CD: $raeuuecrne ocHoBbr pa6orrr,

o6lacru [prrMeHen]rr, c]rH+poHHbre A.BMfaTe.lrIl c nocTosHHbMI',I MaIHI'ITaMI4, np[HIIu[ pa6orsr,

CTATI{TIECKLIEKTAIdH.A}{KIqEC4I4EXAPAKTOPI'{CTI4'KL1.

6. lllaronrre ABufarenu (rr[{): rpr{Hrlr4r pa6ornr, crarIIIIecKLIe u

Ar4HaMprqecKr.rexapaKTepr4cTr,IKr4, cxeMhl rloclpoeHlafl KoMMytaropoB, Tpe6oBaHI4t K SJIeMeHTaM

npr,rBoAa na 6ase III,{.
7. EecroHraKTHbIe rBl4fare:[I4 rrocrotlrHoro ltoKa (BAIIT) : nprrHIII'IrIhr pa6orbl, cxeMbl

yrrpaBneHllfl, n.urrluK I{r po TOpa, crtuTplqecKu e 14 ilr4maMr4tlecKue xap aKTepI'I CTI'IKLI EArr

8. Harpy:oqHbre AI{arpaM
craHAaprHhle pexLIMbI. ll

MexaHr43iMa I{ ABI{rareJIt. TetlJlona"fl MoAenb ABI4rareJIt,
pKa ABr[arele:fr uo HarpeBy I{ flepefpy3Ke.

9. Ocnoerr Marrrl{ |I4llpaBnr{Kv !.nfl. r.I3rIeH}Is fI4ApaBnI'ItIecKI{X [IpI{BO'4OB I{ }IX

gneMeHToB. Knaccu$u f I{ApOMarU LrH, IU4IJaMII1't{ecKalI ntecrKocrb f }IApoABHf areJIeI4.

rr{AponpllBoAo B no ECK,{ ; HacocHble f krApocraHrll{I{, cxeMbr,

rrprrHul4rl 4eitcrsus; o6 cBeAeHI{S 0 fI{A[)aBnHIIecKI'IX y CIInvTenSx M0IIIHOCTI',I, UX
I 0. O6osua.reHl4e sJreMe

rcraccn$uraqux
11. fngpann[qecKr,re npnnQau c Apoc;oerbHr,IM yrIpaBJIeHHeM, OrIpeAeneHI'Ie, ooilIa.' cTpyKTypa

r4 rrpr,rHIII,Ilr{aJIbHbIe cxeMbl.

12. Mero.qu KoppeKrlr{rr.4r4HaMr.rqecxhx csoiicrB rl{AporlprrBoAa c rIoMoIrIbIo o6parurx csssefr

no AaBJIeHlrIo, rro AI{HaMrrqecKoMy AaBneHr4}o, [o pacxoAy. Texlln'recKa;I peaJII'I3arIIaq sTux

cessefi.
13. fugpoupr.rBoAbr c o6telufirrilr,r ynpaBneHLIeM, oIIpeAeJIeHue, cxeMa LI IpIIHIII{I geftcrnrax.

Cxopocrusre Lr MexaHr{uec{ae xapaKroprlcrrtKll rI{AporpI{BoAa. BrrsoA [epeAaroqnofi (pyuxqnu

rrpl4BoAa.



JlureparyPa Arq rorAroroBKl'r

Ocroeuaq nHTeParYPa:

1. MaruuqocTpoeHl{e. 3uqIl6non e1us. lpe,4. coBer: K.B. @ponon n 4p' M': MamnuocrpoeHue'

3ner<rponp""oa"r. T.IY-2l JI.B. Maca.uAurioe, IO.H. Cepruencxnfi, c.K. Kosrrpee I4 Ap.; rIoA

o6ru. pea. JI.B.MacanAI4noBP, 2012- 520 c. -PrlxI'IM Aocryrla:

http:lie.larrbook.com/books/plement.php?p11-id:3319. - 3arnaer4e c 3KpaHa' - ISBN 978-5-

94275-585-0 (T. IV-2, rH. 1)

2. MaruuuocTpoeHrre. 3uuup<non agwa ,lpeA. coBer: K.B. Opolor u ap. T. IV-2.

3ner<rponp"uoA. fia4po- u 4ra6ponplIBoAbl B;2-xrH. Ku. 2.fugpo- ra era6ponpl'IBolbl I [,'H'
flouon, Bk. Acraru.", A.H; fycrourcoB1411p.; noA o6Iq. peA. A.H. llonona' B'K' Acraurena'

M.: MariruHocrpoeHr.r e,20rp.jo+ .. -.PeNrarra Aocr).na: http://e.lanbook.com/view/book/5809/. -

3arranze c sKpaHa. - ISBN 978-5-942",75-590"4 (T' IV-2, r<n' 2)

nouolszreJlbHall nur epary Pa'.

1. Kocrrlaron, B.I4. 3nerrpr.l.recruft npranol. lgqe6noe noco6ne--: MarHur:ofopcK:- II3A.

M|TY , 2012.242c.
2. 3nerrpuqecrraft rprrBoA: V.re6HuIt / B.B. lvlocralenro. - M.: HI'IU I'IHOPA-M,2015' - 364

c.- pexvu Aocryna: http:llzpanium.corrn/catalog.php?bookinfo:443646. - 3aruaere c 3KpaHa:

60x90 ll16. - (Bucruee o6pp-:onanne:liararaapvar). (nepenner). - ISBN 918-5-16-009474-8.

3. Cerunanon,I4.A. OcHoe$r oneKrporrplrBo.ua [Tercr]: yie6noe noco6ue / CeillsaHovI4.A.,

MaNareesa IO.Vl.,Eo4pon E.3. - Marruroropcx: Irl:4-no MarnurofopcK.foc. TexH. yH-Ta LIM.

f.Ll.Hocona, 2013. 23I c.

4.IIyxuvA.H., KocNlaroe $.I,I. SnexrpH.reclufi npIrBoA. Vqe6noe noco6rae: - MarnuroropcK,

MfTY, 2007. - 170 c.

5. Hasela{en. A.C. lluee1{at11qecKlre rr rr4fiplanraqecKl,Ie [pIrBoAbI I'{ cl{creMbl .Iacrs 2.

fu4pannuuecKr.re nprzBoAbr r,r cr{creMH. Ourc,ntr. V're6Hoe noco6ue. -M.: <DOPyM,2007,

303 c.

llporpalrnlnoe o6ecnerreHl'Ip ra I'Inrepuer-pec)ypcbl :

I . http:l lelectrobook.ukoz.ru
2. www.mirknig.com
3. www.bookarchiv.ru
4. Microsoft Office Word, Nlicrosoft Office Excel, MATLAB.

2.i3. Cu"rroeas 3reKTPoHrrKa

1. flpuuqun AeftcreIas ra xapaKTepvrcrr4nvr curloBbx rlroqefi.
2.fIpumlun pa6orsr, ocHoBlrbre coorHorrreHl,It I,I BorIHoBbIe ALIarpaMMbI ocl{oBHr,rx cxeM

BbrrrprMnegraa (o4uo(fa:Hble oAHonoJDmepI4oAHas.v MocroBat cxeMbl; rpexQasuaa HyneBat

MocroBaJI cxeuu) npu pa6gre Ha aKrrBHyIo Harpy3xy.

3.Bo.rrnosrre ArrarpaMMu n rpex(farsoft rraoc:tosoft cxeN4e BbIrIptMneH:as.n\)r4pa6ore Ha

aKTr4BHo-r4HAyKTrrBHyro, er\4KocTHyro Harpy3l(y pI npur pa6ore Ha IIpoTI'IBo-3.4.c. OcnoeHrre

cooTHorxeHl?Ifl,, pery nvpoBolqHbre xapa,KTepn oTrrKI{.

4.Korrnruyralllzfl , IrHBepropEufi pexl4M B cxellax BhInptMJIeHI{t.

5.fapnaoHra.{ecxufi cocraB qbrnprMneFrHofo Hanpfl)Keur4fl Iz ilepBl4rlHbrx roKoB. K.n.l. u
roe$QrqreHr MoIqHocrII.

6.Cnoco6rr ynyqneHr.rr 3Hgprerr4trecro.rx [o](a3areJlefi ynpanrreMbrx Bbl{)tuprrelefi.



7.. PenepcuBHble TI,Ip[cTopHFIe npeo6p'4^3oBaTeIl[: ocHoBHbIe cXeMbI; coBMecTHoe I4 pa3AenbHoe

ynpaBneHl'Ie;(fasonuelIperDinl4poBotlFlblexapaKTepI4crI'IKI{;
S.Cncrevrsr I4MIIynbcHo-Sa:pnoro y[piIBneHIIs TI4pHCTopHbIMII npeO6pa:OBaTeJI'flMI'I: npIIHIIUn

locrpoeHlr; $a:onue xapalfrepl'IcrrrKld.

9. Oco6ennocru pa6orbl TI4pI{cTopHoIrl npeo(5pasoBaTeJlfl Ha npoTIIBo3Ac'

10. HenocpeAcrBeHHbre [pep6pa3oBarr3Jrlr qaororbl Ha rl'Ipllcropilx: cxeMbl; rIpI'IHUI4TI paooTbl;

ocHoBHbIe cooTHoIIreHI,It; BqnHoBbIe AIrarpaMMbI.

11.Knaccn(f vr(a\Lrflnpeo6pp:osarereiiqacrorbl c rlpoMexyrorrHblM 3BeHoM IlocrotHHofo roKa.

l2.AeroHoMgbre r4HBepropq Halpqxer:rr,rr c aMrlJllary4nofi MoAynsllr4efi : cxerua; nprrHllr4n

pa6orbl ; ocHoBHbIe coorHorirennx v ilut1rpaMlvlbl-

13. AeroHoMHbre r4HBepropFr Harrp.rrxreur.rr c rxr{porHo-I.rMrlynbcuofi vro4yns]!1'efr: cxeMa,

nplrHllnn pa6orbl, o cHoBHbIB coorHoIIIeHHs Pl 4lorarpaMMbl'

14. AerouoMHbre rrHBepropFr roKa c alvrrrnur)'Auoit rvro4ynxquefi : cxeMa' ilpl'IHultil pa6orrr,

ocHo BHbIe co oTHolrreHLrfl' H ilVAfpaMMr,I.
15.Cnoco6bl peKyIIepaUI4II gHepIHI4 B aBroHOMHbIx I{HBepTopaX HaIIpsXeHut I'I roKa'

16. Arrr.reHbre Bbrrrp.rrMr,rre4r,r: cxeMa, rrprrHrlil[ pa6orrr, ocHoBHbre coorHoneHrrfl'rr WrafpaMMbl'

Jlureparypa AJrs rloAroropnrr

l.feltvraH M.B. [KorvruqrorepHa;r nureparlpa] flpeo6pa:oBareJlbHat rexrll{Ka: yre6noe

uoco6ne / M.M. ,{yarun, K.A.. llpeo6paNencnuft- gels6rancr: I/lzl;aretlcrraft ueHrp

IOYpfV, (poplrrar PDF, 2009. - 425 c.

2.Ceuenon, 
-8. 

IO. Cnnqnar 3JreKTpoHr4Ka: npoQeccraonaJlbHble peilreHlrs [3nerrponurfi
pecypcl / E. IO. CeMenos. - M.: COJIOH-IIPECC : IMK rpecc, 2011. - 416 c': I4rI. - (Cepzr

Koa AOCTlrIIa:<<Koprnoueutu vr rlxnonoruu>).
ISBN 978-55-9407 4-7 11 -6 (AMK IIPecc)mum.

33"6p"A"rIOC. Ilpovmrr[rnenna:rsjireKrpoHuxa [Texcr]: yre6nnr Ant By3oB. 2-e uzg.,

"t.p.ot"rgroe/ 
3a6poaran IQ.C..M., Izls4arelbcrBo: Aluuc, 2013.-496c. Ceprar: nnecepufruoe

r,r3.rraHlre. ISBN: 978-5-903 0 3 4-3 4-5

4. PosaHon IO.K. Cunoeafl DneKrpoHr,rxa: yue6uuK Anr By3OB [Tercr]: / M.B. Ps6.ruuKIafi. A.A.

KeacunK. - M.: I'IgAarenrcKufi lorvr IU3I4, 2009. - 632 c.

5. Per, .{xefirvrc llpourul4reHH€ul eJIeKTpoHIIxa [3nerrpoHnrrfi pecypc] / ,{xefirvrc Per' - M':

AMK flpecc, 20II. - 1136 c.: KoA Aocryrra: http://znanium.com/bookread.php?book:406571
zn. - ISBN 978-5-94074-4'tr8-8.
6. fepuau-falr<un C. f.BrapryirJrbHbre ra6opraropuu nonFpoBoAHI.{KoBbrx. clrcreM B cpeAe

Matlab_Simulink[3rexrpounufi pecypc]: V.Ie6HuK/. C. f.fepruan-fanKl{rl- ClI6.:

Vlzmrenscrso (JIaHb>>,2013. 
- 448 r;,: ral.(i CD).- (Y're6nurn AJUI By-?,oB.CneUuamHas

nr4reparypa). Koa socrynaihttp://e.larrbook.com/viedbook/36998/page45ltsBN 918-5-8114-

t520-5
T.Cnpaeounur no npoerfTr{poBaHr4ro aBToMarr43l4poBaHHofo 3neKTporIpI'IBoAa vr cllcreM

yrrpaBneHl4t TexHoJIorLIqeqKI4MIz rrpoqeccal{z [Tercr]: I nol, peA. B.I'1. Kpyuonuua, IO'f'
baprr6nua, M.JI. Cauonep4 - 3-e uzg,,, nepe1la6. LI AorI. - M.: 3ueprorl3Aar, 1982. 416 c.

S.flonynpoBoAHraKoBbre BqrrpsMr.menu [Tercr]: / Bepronuu E.LI., Kosanen B.H-, Koeanes

Q.I4. uAp., IIoA pea. O.LI. Konzureea ra f.II. Mocrxoeofi. - M.: 3neprn.r, 1978,- 448c.
g.Pyaenlco B.C., Ocuontr upeo6pinoBarenbnoft rexnnr<ra [Ter<cr]: / B.C. Pylenxo, B.I'I.

Cenrxo, H.M rlerxeHrco. Yge6uHK Ani[ BV3oe -2-y uzg., nepepa6. - M.: ]Bucua"s IrrKoJIa, 1980,

- 424 c.
lg.KovrnneKTHbre rupr{c'rqpHbre 3Jrer(TporIpLIBoAbr: Cupaeounlrr fTercrl: / lloa pea. B.M.

flepenruyrepa. - M.: 3ueproaroMl'I3Aar, 1988. - 319 c..

11.CnpanorIHLIK rro aBroMaEH3IIpoBanHoMy sneKTpoIIpI'IBoAy [Terccr]: /TIo4 pe4.

B.A.EpuolaeBa, A.B.illIHFHcKoro. i\4: 3ueproaroMlr3Aar, 1 983, 6 1 5 c.



i1.4. Cwcr eM br yrp:rBreHus 3JreKTporpr{BogoB

1. Pelefino-roHTaKTopHbre cxeMbr )rrpilBneHlaq 3neKTporIpIrBo,4aMI4. 3aulilTbr B cxeMax

gneKTpOIIpI4BoAa. BlOxnpOnf<u u cI{rHaJIV3AIJt;ts B CXeMaX 3neKTponpI'iBOAa'

2. Cncrerrau ynpaBlegus 3neI{:TpoIIpl4BoAoB (cracreua Tn-D C [apalneJIbHbIMI{

o6parHrnrlu cBf,3trMr4 (Cy3n c o6parr{brMr{ cBf,3tMll rlo HarIptxeHI'IIo, ToKy, cKopocrl{)'

2.1. llousrue 3aMKHytfofi cIIcTeMbl: perynnpoBalvls,o6parnue cBfl3Lr.

2.2. Csoftcrea ckrcreMbr ynpallneHrrr gneKTporIpI{BoAoM rlo cl4creMe TII-A c

orpr,rrrarenrnofi o6parnofi ctsqsrrc [o Harrp-f, x[eHI'IFo.

2.3. Ceoficrna crrcreMtbr yrrpaBneHus onex:Tporlpr.IBoloM IIo crlcreMe TII-A c orplrllarelblrofi

o6parHofi cBq3bro no cKopocrr4.

2.4. Csoftcrna clrcreMbl yrlpaBneHl4t sneKTporIpLIBoAoM

rroJroxr.rreJlbHofi O6paruoffi pesgrrc rlo roKy.

ro ctrcreMe TII-A c

2.5. Ceoficrea cIIcTeMbI yIIpaBneHIIt sneKTpO[pI{BoAOM IIo CI{CTeMe

orpr,ruarenbHofi o6parHoft qBffi blo rlo'toKy
1-lI-A c 3aAepxaHHofi

3. Czcrelrlrry11paBnell4tcII6AqLIHSHH6IMperynl{poBanueMKoopAI{Ha'T.
3.1. llosgrrae orrrr,rMarrEHofo nepexolHo:fo ilpoqecca. Hacrpofira Korltrypa perynllpoBaHu.s

Ha MOAyJII Usrfi ournlrayu. llepeAarovrlrax $yrrrcqus perynsTopa'

3.2. Hacrpofira KoHTyp4 perynrlpoBauru flKopHofo roKa Ha MoAynbHblii onrl{Myl\{.

3.3. Hacrpofina KoHTypA perynl4poBaHl4s cKopocrfi Ha MoAynbHblfr onrurtyt\t'

3.4. Csoftcrsa oAHoKFaTHo r,rHrefp,Hplronlefi crlcreMbl perynl{poBaHux (lI -PC, |IH - PT).

3.5. Cnoficrea AByKparHo uHrerpuplrolrloft cucreMbl perynl4poBarrvfl (llI4-PC, nI4 - PT).

3.6. flpuuenenrre 3aIl.LTrJLrKa r.rHTerrcLlBHOCTII B CI,ICTeMe yrlpaBneHIlf, 3neKTpolpI4BOAOM.

3.7. Cnoficrsaro3r,rquo+{Hofi cucrerru ynpaBneHl4s 3neKTpo[p]IBoAoM.

3.8. [nyxsouHax cl{creMa yIIpaBneHLrt 3n()KTporIpr'IBoAoM'

4. Cucrerr,ra npeo6pa:oBarerb rracrorbl - acllHxpoHnrrft ABl'Irarenb GIq-M). O6rque

rrpr4Hrlr{rlbl qacToTHOrO peryn[poBaHl4lt KoopAI{Har acI{HXpOHHOfO ABIZIaTeIfl.

4.1. CuqeMa cKaJrJrpHoro )iinpaBneHuj{ (cBoficrBa, AocToIrHcrBa I,I HeAocrarKl{, xapaKTepI4cTIrKI4'

crpyroypHble cxeMbI).

4.2 Cucretra BeKTopHoro lrlpaBnenux (cnoftcrBa, AocroI,IHcrBa I4 He,4ocrarKlr, xapaKTepI{crI'IKII,

crpyKT)?Hble cxeMbl, nacrpofira KoHl)lpnblx perynsropoB).

4.3.Czcrerr,ra flp.f,Moro yrrpaBnenr4s MoMeHroM AA (cnoficrea, AocroI'IHcrBa II HeAocrarKLI,

xapaKTepI,rcTI{KI{, CTpyKTypEIbre cxeME,I).

4.4 . C:ac;r.eMa yrrpaBneHul{ QrIHXpoHHbtrM ABIrrareJIeM

4 .4 . CuCreMa ylpaBneHI,LI ?JIeKTpOnplntsOAONt c BeHTLIJIrHbIM ABIlfaTeneM.

Jlnreparypa AJrn uogroroBl(:rl

1. Anyruu, A. C. CracreMhr yrrpaBrrenvrfl gneKTponplrBoAoB [Tercr]: f{e6HLIK Ant By3oB. -
M.: I,IsAarenrcrufi gorr.r M3L{, 2015.-37:\. c.: I4rr.ISBN 978-5-383-00918-5

2. OruenKoe. A. }(). Cracrerrrsl aBTor\{arr,rqecKoro ylpaBneHl4s: TeopIzJI, IIpI{MeHeHve,

MoAenr{poBaHr{e B MATLAB [3lerrrponHufi pecypc]: Yue6noe noco6ne.- 2-e I'I3A., I'Icrp. I{

Aoil.-CfI6.: I,IsAare6crnro <Jlanr>>, 2013.- 208 c.: ru.-(Y.re6uvIKrr AIr5. By3oB. Cneqzalrnas

nr4reparypa).- Pexuu Aocryrra: httrr://e.lanbook.com/books/element.php?pl1-id:5849.-

3arnaeue c 3KpaHa.- ISBN 978-5-811'+-1471-0
3. @ouun, H. B. Cu:creurr yrpaBneHr{rr 3neKTporIpLIBoAoB [Tercr]: y're6noe uoco6ne / H.

B. (DorrnraH ; M|TY. - Mannvroropcr(, 2012. - 293c.: zl., rpa$., cxeMbl, ra6n. - ISBN 978-5-

9967-0297-8.
4. @ouuH. H. B.CrrcreMbt yilpirBJreHr.tr onelffporpr4BoAaMll. Kypconoe npoeKrlIpoBaHHe

f3nelcrpouHufi pecypc] : y.re6noe nc,co6ue / H. B. @ouun ; M|TY. - MarnuroropcK : MfTV,
20t4. - 1 enerrpon.orlr. alacx (CD-ROM).



5. vlstnuu, B. lL, ileptrxl{H, M. IO. Conperraeunas aBToMarLIKa B cIrCTeMax yllpaBneHlas

TexHonoDrrleaKrrMrr Ilpoq"q"utra f3ner:rpoffirrft pecypc]: V'{e6'noco6r'le'- M': I4HOPA-M'

2014.- 400 C. (pucnee o6pffionarue.Bararaspuat)l- PeNtltvt Aocryrla:

[rttp://znanium.com/bookread.php?bool<:4301\23.- 3arraeue c 3KpaHa- ISBN 978-5-16-005162-

8

6. (Dourau. H. B. Cucrqnarr noAqltueHHoro perynllpoBaHl{{ Koop,Urnar B 3neKTpolpIrBoAax

I rcafr. A3uM ]. -rrocroflHHoro roKa [Terc'r] : yre6noe uoco6rae / H. B. OOtr,lNs ; MfTY,
Maruuroropcx, 2010. - 1998.: lu., rpa(f ., cxtlMbl, ra6r.
7. Colconoecxufi, I'. f . Sl,ercrponprrBoAbr flepeMeHHoro roKa c qacrorHblM

perynrrpoBaHr.reM fTerccr]:: yre6.4n-a Bblcrlux yre6nrrx saseAeHufi - M.: I4sA. Ileurp Axa4errnnr,

2006. -272 c.

8. Tepexon, B. M. Cugrelau yflpaBneHr.r{ 3neKTporIpI,IBoAoB [Telccr]: Yqe6Hrx Ant cry.[.

Bbrcilr. yue6.:aneAeuufi/Bi M. Tepe>ron; O.14. Ocunon; rIoApeA. B. M. Tepexoea'- M': I'I3A'

rleHrp <Ara,qeuprx>, 2005.-305 c.

9. BunorpagoB, A. 5. Ber<ropHoe ynpaBJreHI,Ie sneKTporpllBoAaMlr [epeMeHHoro roKa

[Texcr]: foy BIIO <Irlnaqoecrufi rorcyAapcrnennofi eHeprerlaqecrufi yrll{Bepcl{rer I'IM. 8.I4.
Jlenrzna>.- I4nanono, 200{1, r 298 c-

2.5. SnerclpuqecKr{e MarrII{HbI

1. 3rerrpuuecKl4eMaI4II{HrIlocrosHHoforoKa.
1.1. KOnCrpyr<U[s MaUII4H, MafHLITHAt IIeIIb, KpI4BarI HaMarHuquBAHI4s'

1.2. Slerrpouarul{Tnr,nl MoMeHT',3Ac o6ltorrpLtrKops, [oH.srr4e peaKUI'II4 tKopt,

KOMMyTaUIA{.

1.3. feneparoprr floorprHHoro roKa (xraccu(fuKar\ulr,, sHepferl'IqecKat AI'IafpaMMa,

xapaKTepllcrrrKl{, [apannenp ttan pa6ot a reHeparopoe).

L4. ,{nurarelu Ilocro.4HHoro roKa, npr'rHIIIr[ o6paruuocrlr MaIII{H, SHeprerplqecKa-fl

ArrafpaMMa, ypaBnf''Hus., gneKTpOMeXaHHqocKI4e xapaKTepI{cTI'IKI4, nycK pr peIynLIpoBaHI'Ie

cKopocrl4
1.5. llorepu I.r KnA MaIITEH rtocrostxHoro roKa.

2. TpancQopuaropbl
2.I. O4no$a-rnrre rpafrc$oprraaT()pbr ('ua3uaueuNe, xlaccu$ural\u,s., KoHcTpyKIII{f, vr

npr4Hrlr{[ ;1eitcrvua, xonogrofi XoA :rpaHc(lopluaropa, cxeMa 3aMeIIIeHI4f, ypaBHeHr'Ir 3[C u

MAC, pe)KI,IM KopoTKoro 34MbIKaHIlt, pa6orll noA Halpy3xoft, xapaxrepnc:ruru)

2.2. Tpex$a:urre rpanpSopMaropbr (lnrarnzrnrre crcreMbl, 3AC rpex$a-snrx o6uoror,

cxeMbr rr fpyIIIIbI COeAI{HeIlIIs, napaIJIeJIbHa[ pa6ora, xapaKTepl{cruru)'

3. Maurunrr [epeMeHlr,ofo roKa.

3.1. Knacculplxarp[A, r<Qncrpyrqr4fl, rrpl{llllfln Aeftcrsrrx, 3,{C o6lroror nepeMeHHoro roKa,

HaMafHurrllBaloque CHJIII q6uorOr, I,IHAyKTI{BHIIe cOilpoTI'IBJIeHI{fl

3.2. Acunxponnax M4rruHa (sner<rpouarHllTHble Ilpoqeccbl rlpu HerIo.4BI'Ix{HoM 14

BparqarcqeMcs porope, [prdBeAeHr.re pa6overo [poqecca nparrlarcIqeftcx MaIrrI'IHbI K

HerroABr,rxHofi, ocuonHbre ypaBHerrr4.fl, BeKTopHbIe ALIafpaMMbI, cxeMbl 3aMeIrIeHI{t, pexl'IMbl

pa6omr, gneKTpoMarHl4THafif MorrlHoclb rz uo uenr).
3.3. Mexaurauecrrae, erfexrporr,rexilnr,rqecKue H pa6o.rue xapaKTepIacrI,IKr'I aclaHxpoHHoro

1iButareIr;^, pa6o.rue xapa+Tepr.rcrr{Kr;r, cuoco6rr ilycKa I{ perynllpoBaHlrll rracrorbl BparIeHI'Iq

A,{, o4no$a3Hble A[, upuftuuu Aeffclslls.
3.4. Czuxponnaf MarrrrfHa (rnaccn$uKa.qrrt I{ KoHcrpyKIIpl.,{, sneKTpoMafHI'ITHbIe npoUeccbl

B cr{HxpoHnofi uauruue B pJexI4Me xoJrocroro xo.4a I{ no4 Harpysxofi)

3.5. flapa:uelurax pa6ora cr4rrxpourrbrx reHeparopon (xapaxrepllcrlrKl4 cI'IHXpoHHbrx

feHepaTopoB, 3neKTpoMaru[r,rTHalr MoruHocTb, oLIHXpOHI,I3IAp]TOIIa.S MOIIIHOCTb IA Ir'lOlteut, LJ -
o6pasnue xapaKreplacrmI4).



3.6. CnuxponHnfi AB

ALrarpaMMbI, cnoco6rr nYcx

perynr4poBaHlle peaKTIiBH

Jlureparypa AJrfl rroAroro

1. Becnanoe B.-fl.

Becnaron, H.@. Koreneueu
npo$.o6pasonanrae :

2. Kouruos Z.fI. 3le
crep.- M : Brrcuras IrIKoJIa,

3. Bcroeclcllft A.JI. ,3le
M. : COV Irl3.natertcrso,
4. Bom.uer A.14. 3
rrocTo.gHHoro ToKa LI TpaH

2007.- 319 c.: un.- (Y're6H

5. Bolraer A.14.3
A.I4.Bonraer, B.B.llouos
469- 01381- 5.

6. Enu(fanon A.lL 3
\4sllar errnctno <<Jlaur D,

l59ll- 3au. c expaua.- isbn
7. Konruoe VI.n. il
Ll.lI.Konrrnon, B,fI,Kno
s- 06- 004032- ll
8. fonrg6epr O..4.

C.lI.XereucKaJI; rIoA

504 c.

9. Kocrenro M.lI.
Jl.M.flraorpoecrufi . - JI. :

3. Ilpuuep sK3aMeHa

@egepalrnoe

<MaruraroropcKll

(ocuonuuo 3Heprerl4tlecKl'Ie coorHorueHllfl 14 BeKTopHbIe

, pa6ouue xapal:TeprlcTr{Klur, peaKTr{BHbre cuHXpoHHbIe ABHf aTeJII4,

MOUIHOCTIT, cI,IH::poHHbIe KoMrleHcaropu).

reKTpHrrecKLIe Maurlzurr. [Tercr]: yre6noe noco6ue I B.n-
- 3-e r.I:4., orep.- M.: AxaAewux,2010.- 313c.: utt., ra6n- (Bsrcnree

nrara').- ISBI{ 5 -7 69 5 -2228-3.
ae Id@IIrIrHsI. [Texcr]: yre6nux / Z.fI.KonbrJIoB.- 6-oe zgA.,

.- 607 c.: vrIt., ra6t., cxeMbl.- ISBN 5- 06- 003841- 6

prqecKre Marxrrrrbr. [Terccr] : yue6uoe noco6ze I A.n. Bcroncrur.-
13.- 464 c,: - 978- 5- 7638- 2518- 3ISBN.

irecKue Mal[.iHbI. Bne,Uenue B SneKTpOMeXaHI,IKy. Maruprnrr

, [Terc,lr] : yre6nnr / A.I4.Bonrler<, B.B.lIorIoB. : llnrep,

rus BV3ioe).- II}BN 5- 469- 01380- 4.

Krre MaIrr.IHrr. Maruunbr rlepeMeHHoro roKa. [Tercr]: yre6Hur /
flrarep, 21C08.- 349 c.: nn.- (yre6nl{K Ant BY3on). - ISBN 978- 5-

Kr.re MaITII,IHrI [SnexrpoHurtft pecypcl: Vqe6uux. CII6 :

//e.lanbook.com /vied book.- 272 c.: LIJI.- PeNlru gocryna: http:
g- 8114- q669- -K.

poBarrue oneKrprlqecKllx MaIITI'IH. fTexcr]: yre6uur< I
B.fI.Mopo3KI,IH I4 Ap.- M.: Bucurag urKoJIa, 2005. -757 c.- ISBN

MexaHaKa f3)nerrpoHnufi pecypc]: yre6nur /O.,{.fonr46epr,
rIeHTp <Arageuux>>, 2007 .-

n 2-x r. /M.lI.KocreHKo.

.,{.fonr46epra . - M.: Zg.uarenrcrrlfi

qecKr.re MaIIrttHbI. [Tercr]: yre6nux
r\rrtrr3Aar, 1972.- 548 c.,648 c.

noro 6u.nera (recrosoro :a4anun)

MzH o6prq:onani us. lr :aayKvr Poccuft crofi @e4epaquu

AapcrBoHHoe 6ro4xernoe o6pasoBareJlbHoe yqpexqeHl're

sslslur3ro o6pasonanur
rocyAapcrnennu ft TexHllqecKzft ynr'Ieepcurer IEIr'r. f . I'I. HocoBa)

Yrnepxrato:
Pyrono4urem OOII

/A.A.Hurcoraesl
20 r.

peA'

3ne



1.Orpe4e:uarb con
cxeMe.

5A

A

p,

2.3xsusanenTHoe corporll

1. 4R

2. Rl+

3. R

4. alzL
3.t{evy 6yaer paBHo

BKIIOqEHHOTO B UEIIb, KAK uf PucYrrxe?

4.r{euy paBuo rroKa3aHl4e

BonbrMerp 7" noxa:srnaer

EHAUI4OHHbIII BI4JIET (TECTOBA' OOPMA)

SlelcrporexHr{Ka

ne R2, ecmfi Rl: 3 Ou, a rloKa3an[t aMrlepMerpoB yKa3aHbr Ha

?5A 1. 20 Ou

2. 12 Ow

3. 30 Orr,t

4. 15 Ont

ue qenrl paBHo:

He aM[epMeTpa c HyneBbIM BH]'TpeHH]IM COTIpOT]IBJIeHI{eM,

r.I =
Ro +R

E2.I-
Ro

3.I:0
E

4.I-
R

1.568
2. T28
3.248
4.08

1_0



5. 3anucarr nroPofi 3aK0H

IRl

6.,{ano: Er:50 B, E2:70 B
feHepaTopal

7. ilr,a oAI,IHaKoBbrx HeJtlI

KOrOpbx I43O6paXeHa Ha

HarlpflxeHlr e 200 B. HaftTet

d *.^,-

8. Haftru HanpslreHple lFIa

npeue6perat ee oMlaqecK

paBHoMepHo Bo3pacTaeT

1.68,28
2.1108
3.6,82B,
4.08

il

pxfooa A+fl uer:I4:

1.1(R1 +R2+ro)-U=E
Z.l(fu*Rz) =E*U
3./(i?1 +R2+ro)+U:E
4.lIt1-lRz*lrs-U =E

R1:5 Orvr, Rz:7 Ou. Onpe4elzrr 3[C sKBHBaJIeHrHoro

ftnrrx COnpprunn errlIs-, BOJIbTaMIIepHiUI XapaKTepIzcTI{Ka KaX,{OrO I'I3

a$uxe, coeprrHerl:bl nocJIeAoBareJIbHo. K qenu nplrnoxeHo

1.4 A
2.34
3.24
4.4,5 A

:.5S 3fi+
H.E

1. E,==[20 B
2.Er==p0B
3. E,==P5 B
4. Er==p B

T.A
5 }l*-

:kz

cxopocrrt{ 1100 A/cex.

1,1,



9. K qenn nplznoxeHo clrH:Y Harrp rrxeHI4 e. r{errly paBHo rIoJIHoe colporlrBnenue?

3S {}ro

"-{--Fr
I

I
4S $ra I

O---1.Y1r-\-l

Harrprx{eHlle Bblpara}orcr Qynrqnxuu

t.i = 5V2 sinwt

2.i=5rDsin(wt+900)
3.i.-5rDsin(wf-900)
4.i. :5 sin(wt + 900)

12. Kat<ue ycnoBrl{ neo6x.o rr, uro{5[r Bce qerblpe BonbrMerpa rIoKa3bIBanIr oAHo I4 To xe
guaqenne?

1.

L.wL = 
-

L
2.R-*L: *C

$yurqnrlc BpeMeHu, raso6paxeHHylo KoMrrneKcHbIM AefcrsylouaN{

I-Se1eoo l'

TTEHI,'.fl TO4A I{
,l€sin(wt

HilrrprxeHplt:

+ 600) u IJ :7}. sinwt

10. Karoft xapaKrep Halpy3

i=lmsin(wt*300); U

1.Ar<rusHrfr
2.Enarocrsrtfi
3 .Arrnnuo-lz Hgyrrununtfr
4.I4uayxruBurrft

11. Hafiru cu
3HAqEHI{EM:

13. 3alanu MrHoBeHHbIe 3

t

Onpe1erurb aKTI,IBH)'Io

1. P:50 Br
2.P:258r
3. P:100 Br
4. P:0 Br

3.R

4.R

WL
a

*C

T2



1.

2.
J.

4.

1 4. Jhaneftnoe HarpflxeHl4e rpex$a:rnpft qe.ura sro:

pa3Hocrb II0TeHIIHaJIOTI B Halr4ne I{ r(oHIIe [poBoAa ntIIJr4u

HanpfxeHl4e MexAy A nuueftH4ruu npoBoAaMI{

npor43BeAeHI,Ie TOKa B Jl wv Ha no:rFro e coflporr{Bneuue ([ assl Harpy3KI]

Ha[psxeHl4e Mexly oM Id Kollllorvr ([a":u

15. Curvrrraerpnvuuft HbII,I

qerbrpexnponogHoft rpex
nortrlp6ure"rb, coeAplHeunufr
ceru c HarIptlKeHI{ev 2208.

B 3Be3Ay, IOAKTIOqeH K

Oupe4ennrb roK n nefirpalrnou
rrpoBoAe, ecnrl colporl4B ue (fa:rr nprreMlltplKa 22 Ow.

1. /s: 10 A;
2. Io:30 A;
3. Is :0 A;
4. Io:20 A;

16. B qenu, rrpeAcraBJleulr Ha prdcyr{Ke, oupeAenr,ITb rIepexoAHoLI ToK-

f. i:0
R.

2.i : ! s-|r
R u u -It3-L=---e LRR

II R*

4.i = -Le-I"R

17. Kax LI3MeHIrrct BpeMrr xoAHo4o [poqecca B Ilerrlr, ecltt R yBerI,Iq[Tb n2 paza.

1.ue r,r:prenrarcg
2. ynetuuurcr.n2 paza
3.yuenrururcr Y 2 pasa
4. yneluura'rcxn 4 pasa

18. llepnuft 3aKorl pI 3anrz0blBaercfl.'.

1.UR(-O):UR(+0)
2.tr(-}):ir(+0)
3.i1(-0):tr(+0)
4. iR(-0):tR(+0)

13



19.9erupe raryrurlr c (Pe

rrzrxoA,ITct B pe)I04Me 3aAa

KaryrrrKrl (U t U z, U s vrIV
aMrrepHble x

20 . IIpu KaKoM ycnoBI,ILl

r,r cepAeqHI,IKaMI,I,COeAI4HeHbI rIOCneAOBareJIbHO lI
CIIH fo roKa c aMrlnr.ITyAoft I^. Hanprxeuue lcarofi

) 6yaer 6rusKliru K cI{Hyco}IAaJIbHoMy,ecnI4 Beoep-

T rrbr Ha pllcyHKe.

l.Ut
2-Ut
3.U+
4-Us

5

-L

exAy roKoM rI Hailptx(eHlreM paBeH nyruo?

l.R=xr
2.R=xc
3. x7: xg

4.xy) x6

cABI,Ira

Xf



S.nercrpuuecnl{e u

1. Mexanu-{ecKiul Xapa

2. MexalruqecKat xapa
no:6yx4eHIax

1.A. 2.8.

To-{rr ycroftvunoft3.

t.A.2.8" 3

qKr{e nrprrB oAr,I Mexarp o HHbIx lr p o 6ororexHltrlecKrlx
cucTeM

rca (puc.1) acI4HXpoHHofo ABI{fareJIt c K.s. poropoM

M/Mn

Me 'recKHe xaFaKrepHcrnrn genrareleft

rca (puc. 1') ABr.rrarenfi rlocrotHHoro roKa rrocJleAoBarenbHoro

M/Mn
c.1. MexasnqecKHe xapaKrepuCrrru geurareleft

3nei(TpoABnrarerefi roA Harpy3rcoft (puc.2)



4. OcnosHoe ypaBHeHI4

U

5. Pemenue ocgoBuofo

z. I s(t)

q. @(t)

6. Cssgr )TnoBoro yc

I

Fuc.2. C cKafl

1.A,B,C 2.A,8.D"

M/Mn
qHgocTb 3neKIponnpHBoiqa

. 3.ll,c,D. 4-A,D.

XEHI4S KrlpoflprIBoAa

r A)=-r'c -Mc

2.Un: *1,

,(at)3.M(t) -

n E-L-r' 
dt

r.La-
Re

c rz'

, r dI,
-T ILaJdt

da
dt

'3

J>

HCHI,I.S ABUXCHI,I{ 9JIEIqPOilPLIBO TA

2.o(t) - i lt*6- M,(at))dt * @0.

t

J-;g
L3 J'

- Ingydt

o-Eu"

* @o'

I'rt>

-In.Rr)dt*1"0.

noff cropocrblo ABurarent

t. e(t) - I €rr'



2. M(t)-

3. o(t) -

+.at(t) =

7. Cnssr yrnonoff cx

r. o(t) -
z.d(t) -
3. e(t) -
4. o(t)

8. Mexanzqecxat

9. Mexanrn.recKa:r xapa

J

,(at)
, clat
Ldt

e (t)dt 1- ao.

C yrnol\4 noBopoTa Bana .qBllraTent

a(t)dt a)o'

a\t)dt &0.

A,al .

* *r,'

3') nacoca

.3. Mexanu e xapaKrepHcTHKH MeXaHHSM0B

2.8. 3.C. 4.D.

3) ruexanugMa floAbeMa

).t-.
(t)dt

.t

€



10. llprEee4enue n,r

t.J np :
2. Jnp =

z. Jnp --

4. Jnp:

11. flpnne4euueMaccbl

7. Jnp =

2. Jnp =

3. Jnp =

4. Jnp =

12. flpunquuuaJlbHzuI
He3aBr{cr{Mofo Bo3oyxAe

c4erlra (pnc.4) ABllrarent IIOCTO.flHHOTO TOKA

.3. Mexaru,.iec$4e xaparrepfi crHKH MexaHusMos

rrHeprlrrr{

,li''

II3Ma K Ba,Iy ABIZTaT9JUI

li2 +

,.i' +

) ,.
l, I t.

'z
M-t.

a.,M'

ABT.DKyrrIefOCfl TeJIa K BilJIy ABLITaTeJI'

.v:, t 3n , *?, .v, I au,.M

M
.v:, t
.vr/
'ar3" I

L

Oe.

d6'l

2

MI

M

M



l. 
L'v' 

I

l-il Rrr-@3
Pnc.4. llpuuqunnar$uute

1.A. 2.8. 3.C. 4.D.

13. flpunqunzaJrbnas.en$xrpuvecKiul cxeNla (pnc.4) ABI,IrareJI.s

[ocneAoBareJrbHoro nos6y$geuur

Rr2

rnpr,rpuvecxn{l cxeMbr genrareleft n0crofl HHor0 T0Ka

3I eKl[r],i (.1 e C KH e CN eM H g enf af el e tl n0CT0 fl H H 0 f 0 T0 KA

TIOCTO'HHOTO TOKA

Puc.4. ['lpuHqunuaruuue

1.A.2.8.3.C. 4.D.

14, cxer{a (puc.5) gaurarexx?

Frnp.S. flpuuqunnarbHaR cxeua
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1.

2.

J.

4.

15. YpanHeHue MexaHI4

He3aBr{cr{Moro sog6yx,qe

16. Vpannenne

17. Mexanu.recrue
.uBllf areJlt nocTof HHofo

Asrd

[su
Asu
Aner

nos6yxgonur.
BO3oyx,4eHllr{.

BO3OyxAeHr.rrr.

bHofo Bo3oyx(AeHl{fl.

N(jTVIKjLI,IIBI{IATEJI' N OCTO.f, HH O IO

+2.a

0TIAKI,I aCI,IHXpO HHO| O .4BI,IlaTe JIt

X

l.a=@o

2. O-

UIT

C

,SK

3.A)=00

4. M(t) -

Lat.

-In

-Mc
2.M

MexaHu

(l

s+s/s 2.a
Lat.

,(at)
da
dt

peocrarHoM perynrpoBanl,Iu cKopocrl{ (puc.6)
BO30yx,qeHr{t

/s+s

-Mc
'M*'(



18. Mexanuqecxue
acI,IHXpoHHOrO .FUratenr c

19. Mexanra.recK[e
<npeo6pasoBareJrb

npH I 
pe0crarHoM PErynuPoBoBaHuH

peocraruqM peryJrllpoBarrwr cKopoot*r (puc.6)

KH nFH peoclrarHoM perynHpoBoBaHHH

rrxpoHHorq ABTfaTeJUI (puc.7) B cI,IcTeMe

prrbrM pary|IlllpoBarrneM



20. Mexanuqecrr,re
(ycrpor,rcTBo [JraBHofo

2 l.Pacxoa )Kr,rAKocrr,r B

3aBrrcr,rMocuro Q : V'S.

l) cKopocrb rroroKa

Fuc.7.

l.A.

Puc.7. Mexanuqec

r.A. 2.8. 3.C.

rrxpoHHoro ABlrrarent (pnc.7) B cllcreMe

qe uoqTynareJrbHoro ABr,rxeHut ollpeAet)lreTct

cilcreu pErynHpoEoBaHHfl

cHcreqn perynHpoBoBaHHR

unoq4ar. 9ro o6osHaqeHo s Hefi 6yxaofi V?



2)
3)
4)

22.Kaxoir flapaMerp
o6reunoro :s'acoca?

l) pa6ovrafi o6seu Hacoca;

2)pa6otee AaBJIeHLIe;

3) cropocrb [oroKa
4) vacrora BparIIeHI{r Bzula

23.K raxorray rLIfly
pa6orrr coBepl[aer

1)

2)
3)
4)

24.Ilpu 3aAaHHoM

narpy6xoe eBlrr.ercs

1)

2)
3)
4)

narpy6or< A;
narpy6or B;
Hacoc ne 6y4er

25. Karxu u:
roruIqecKlrft sneueur <<I'I>

Ea rurApocxerrae 6y,uer uso6paxaqrcx

cKopocTb nepeMelqe
KLIHEMAT}IqECKI{II

,iIABJIEHI{o.

rpanonuff;
:orornuronrrft;
rnauannrrfi;
npo6ronufi.

narpy6or A, ecrn

a6cquce up rpa(fzxe $axruuecxofi noAa'rz

y Korqporo 3ilrlrlparcrquft sneuenr B rrpoqecce

oe Asr.rxe+Ile BoKpyf co6crnennoft ocu?

rtrecrepellHofo Hacoca (crr,r. puc.) raxofi rag

HefopKDqq",t.



-rdn- |rrrr 
L

rlrlEtdl--
I

DC

1) A;
2) B;
3) C;
4)D

26.Kaxoit r{3 Bapr.raHroB.4ppccenbHoro cnoc<l6a perynlrpoBaHufl cKopocrl4 ABI{xeHI4t
ruApoABrzrareJlt nara6onee $xouour,r.re:n?

1) npu ycraHoBKe ApocpeJUI B Hanopnoft wrurau;

2) ilpu ycraHoBKe Apocpers B crI'IBHoit n;uuuu1'

3) rrpuycraHoBKeApocpensnapiulnenbHorLIApoABLIfarenro.

27. [lt qero B rIp]IBeAeHErofi rrqpocxr3Me ycraHoBJIeH peryntrop noroxa?

28. llo.reNay B rrHeBMo[pr{BqAe pa6owre,4aBneHr.rs HLI)Ke, qeM B ru.4ponpuno4e?

craoprnu3lrpoBarb,44BneHHe ruIApO CUOTeMbI;

perynupoBaTb IaB:rqHpIe fl{ApocHcTelllbl;
perynrrpoBarb cKollqcrb ABI4xeHI{t [oToKa XHAKOCTI{;

perynupoBats u cra[unl43l,IpoBarb cK()pocrb ABLIiKeHLII rlrAporBlrf aten*.

r,I3-3a MaJrOpr BT3KOCTI,I BO3AyXa;

Lr34a uaroft [nornoprl{ Bo3Ap(a;

v3-3A ClKr,rMaeMOCT LI BO3Ayxa;

vg3a IIJIOXUX CMa3OUHbrX CnOfrCrS BO3AyXa.

29.Kaxne Synrqulr B rlupqrepeAarle BbIrIoJIHter pa6ouas xu4rocm?

1)

2)
3)
4)

1)

2)
3)
4)

1)

2)
3)
4)

Anr oxJIalK Ae'H4fl, SJIeMeHT OB f I4A pOMaIlI{H ;

An-s rtepeAarrrzr qHeprI{I{ r lra6o.renay opraHy;

Anr 3arrlrlTnt 21eparefi rI{ApoMaIrlaH or Koppo3nlr;

Ans cHuxeHI,It{ 1rrrya upH pa6ore fu.upoMalrlrlH.

30..{m rrero [peAHa3Hatle4 peAyKllucruurtfi l<rtanas?

V+
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1) Ans 3atqlrrbr rl4ApocucreMbr or [epery)y3Kl'I;

2) AJUI rron1^{eHl,It roHIDKeHHofo tn cra6lr:mnoro AaBneHI'Is;

3) Ats, cta6utr3alJr4rr roAar{n;
4) .qn.sperynupoBaHl.Ifl cKopocrllirBI,IlKerII4.f, rl{AporBl{rarers.

31. Irlcuom3oBaHrae KJranaHoB AaBneHpH c [p()noputIoHaJIbHbIM ]rrIpaBneHI4eM no3Borser:

A) PerynupoBarb raBneHrte B JII{HIr.f,x rlpu orKnloqeunofr rrl.4pocucreMe;

B) HeupepbrBHo perynr4pcrBarb AaBnen.vre B ril4r'vrsx rllApocrlcreMbr rlocpeAcrBoM

sneKTpl4qecKoro cHlHana;
C) Ynpaenqrb pacxoAoM )Kr{AKocrrr B.rrr.rHr4r}: fllApocrlcreMbl c rIoMorIIbIo gneKTpl,IqecKoro

CI{IHAJIA.

3 2. MaxcuMaJIbHo e AaBrelsxe uacrpofi lcu KnanaHa AaBneHI,It 3 aBllclrr :

A) Or crylreHl4 AaBneHvIA tw pacxo Aa;
B) Tonnro or cryrleHl{ AarJneullfl;
C) Tomro or pacxoAa.

33 . Ha AaHHoM pr{cyHKe rloxa3ano :

A) Yc:ronnoe rpaS uuecro e o6osHaqen:Lle KJrarI aHa HerrptMof o aeficrnur^;
B) Yclonnoe rpa(fuuecxoe o6osnarrenne nporopquoHaJlbHoro KnarlaHa nplMoro geftcrnut;
C) Ycloeuoe rpalpra.recr<oe o6osHaqeHr.re rporopqproHaJrbHoro KJIaIIaHa HenpflMofo \eficteus.

r-
I
t-

34. HapucyHKe rloKa3aHo rpa(puuecxc,e uso6paxeHtle:

A) llponopqrroHanbHoro KJnanaHa HerI ptMoro ynpaBneHlls.

B) llponopur4oHaJrbHoro rJrarraHa HerrlprMoro ylpaBneHlrt c ilpeAoxpaHl,ITenbHblM ycrpoficreoNa

oT rrpeAenbHofo AaBneHI,Itt
C) Tpa,uuulroHHoro HanopHoro KJIaIraHa rp.f,t'toro Aeitcrr.us.

r-
I
l-

I

B

35. Ha pucyHKe rroKa3ano rpa(fu.recr<oe r.Iso6paNeHLIe:

F
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-J
A) K:rauaHa ofp aHr.rveHllfl AaBneHLIt H eflpsM(l f o Aefi crBl4s ;

B)flponopUrzoHaJrbHofo KnarraHa rrpsrroro g<>ir.crnun c npeAoxpaHl,IreJlbubtM ycrpoficreoM or
rrp e,4enbHof o AaBneHlr.fl ;

C) llponopqr{oHaJrbHofo r$rarraHa HenpsMoro Aeftcreu.s c [peAoxpaHIrreJIbHbIM ycrpoficrnorr,t

Irpe.4enbHof o AaBneHI4JI.

36. B npouopqvoHanbHoM

A) He ocyqecrBns.erc .;

B) O6reaunflerc . B orHor\l
C) Tpe6yer Hanuqus AByx

paclpeAenll{TeJle )/lpaBneHl{e HanpaBneHI4eM I,I p acxoAoM :

ycrpofrcrne;

)mpaBnsrorqrnx yc rpoft crn.

37. r{yncrnrrreJrbHa nr{ cepBofl{ApaBnllKa K 3arpt3HeHLItM t:.acta?

A) Becrua rryBcrBprrenbHa;

B) CepnorzApaBnrrKa MaJr oTIyBcrBI4TeJrbHa K 3arps3HeukrtM;
C) CepnoruApaBnr{Ka a6comorno HeqyBcrBrrreJrbHa K 3afprsHeHl4.sM Macna.

38. 9yncrnureJrbHa Jrlt ilporropq]roHaJrbHiur rexHr.rKa K 3arps3HeHLItM uacla?

A) Becrnra qyBcrBure nr>Ha;

B) flponopqrroHilJrbHiur frrApaBnr.rKa MarorryErcrBr{TeJrbHa K 3arpt3HeunflMi
C) llponoprlt4oHaJrbHa:r rexr{r4Ka a6colrorHo HetryBcrBr{TenbHa K 3afps3HeHr4rM MacJIa.

39. [lx nrmorHeHrr.r{ lponpaMMbr Anfl ABr4]r(ennfi ra4poABrlrareJl{ c ycKopeHHbIM Ir

3aMeAneHHbrM xoAoM cr4c'reMe c rrpoilopquor{aJrbHbrM fr4ApopaclpeAenrrreJleM . . . .

A) Tpe6yercr AorronHl4rb cxeMy perylltropoM rloroKa;
B) He rpe6yercx Hr.rKaKrrx AonoJrHLITeJIbHbrx paclpeAenurelefi LI4poccenefi;
C) Cucrerraa AonlKHa AorroJrtrrrrrenuro cna6xilTbc.s ApocceneM Ir paclpeAeJILITeJIeM.

40. llponopqnoHirnbHbre pac[peAeJrrlreJrrr B coqeraHnpl c gneKTponuxoft ynpaBneHl{t Mofyr ...

A) Pea-uzsoBbrBarb pa3n[qHbre ycKopeHr.rs r{ ]3aMeAneHr4fl ecrfir AononHl,ITelrno cna6xeurr
pefyn.rrTopaMr{ noroKa;
B) HagexHo cra6ulluslrpoBarb cKopoorb fralpoABprrarers, Ho He Brl{sror Ha ycKopeHrre;

C) flpocro rr HaAexHo peanrr3oBbrBarb rrpoqeccbr ycKopenusv 3aMeAneHIr.,I rl{Apo.UBlrrareneM.

4i. B xaxoM r.r3 npkrBeAeHHbD( crpyfinrrx oJreMeHrax rl4Apoycrnurerefi 4eficrnyer s$(ferr
Koarua?

1)

2)
3)
4)

e o6onx;
n elerrleure A;
e sreueure E;
HI,I B OAHOM.
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42. Kaxurnr Iz3 npHBeAeH vcJroBHbrx o6osHaqeHl4fr Ha nrrpocxervre 6yAer raso6paxamcr
JIOTUqCCKI,II4 3JIEMEHT ( )?

1) A;
2) B,
3) c;
4) D.

43. [lx cra5unuzaryuu
yrpaBneulrr fI{Y?

Ilf/tl

l{)K I gw
L-T-f c D

[apaMerpa paooTbr Hacoca ycraHoBneH fr,rAporlunl4Hlp

AABNEHIIfl;
IIoAaqu;
MOTqHOCTT4;

cKopocTrr BparleHr4l.

Karono Ha3uarreHrre rr.rflposarrar<a?

1) AJUI rlpeAornpaqen{r yreqeK IrB rl,IAp}oABl4rareff;

2) AJU{ 3arrlr4ru rugpocficreMbr ol rrepelpy3Kl{;
3) Arrs,3arrkrpaHut pa6Quux norocrefr rr4.4poMarrrlrH rrpl4 rrpeKpalrleHur4 no4arrv;
4) Arrfl3alrurpanlra pa6Quux uonocrefi rnApoMarxprH rrpn rra,4eHr.Irl AaBJIeHTIt Ha Bcace

Hacoca.

45.Ha [paKTr{Ke npouopuupHzurbHbre pacnpeAenvrerrvt qarrle Bcero r{Meror [oJIo)ItrITeJIbHbIe

rrepeKpbrTr{r:

1 ) llonoxxrerrbHoe nepexp$nue;

2) OrpmlareJlbHoe neperpr[rue ;

3) Hynenoe repeKpblrlre.

1)

2)
3)
4)

44.
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1. Karoft cltnosofr KJIIoq I,IMeer ML

1) O6sruurtfi rupucrop.
2) IGBT rpaH3l{crop.
3) IGCT rl{pl4crop.
4) GTO rldpl{crop.
5) GCT rllpl4crop.

2. Karoft I,I3 cI{JIoBbrx r<mo'refr

1) O6rruHufi rupucrop.
2) IGBT rpaH3lrcrop.
3) IGCT rl4prcrop.
4) GTO rllpplcrop.
5) GCT rlapllcrop.

3. C raruu xosSQr,rqueHroM
HaIIpfxeHI,Ie B

1) 1.045.
2) 0.4s.
3) 0.e.
4) r.r7.
5) 1.35.

4. C xarurvr xoe(f(praqueHroM c

HallprxeHl4e B Tpex

1) 1.045.
2) r.17.
3) 2.34.
4) r.3s.
s)2.0.

5.B rarofi cxeMe BbInpfMJIeHLIt 14

BbInptMJIeHHOf O HaIIptXe
1) B oaHo$asHofi Naocroeofi

2) B rpexSasuofi rvrocrosofr cxe

3) B rpexSasHoft Hylenoft cxeMe.

4) B anesaauarl,Inynbcnofr cx
5) B oauoSassoft uylenoft cxeMe.

6.

1)

2)
3)
4)
s)

B raroft cxeMe BblrrptMreHrnt

B o4no$assofi Ivroctonoft cxeu
B rpex$asuofi uocroeofi cx
B rpex$a:nofi Hylenofr cxeue.
B AnenaAqarl4rlynbcHofi cxeue
B o4no(fa:nofi nylenofi cxeue.

(lu.uonas 3JIeKTpoHrrKa

I4MZUTsHOe BpeMtt [epeKnlorlenras roKa?

s He rroIlHocl;Io ylpaenterduM?

u $aruoe rrepervleuHoe HarIp{xeHI,Ie u cpe,4Hee BbllpsMneuuoe

Naocrosofi cxeMe nrrnpruneunr?

sr (pasuoe [epe]\{eHuoe HarlptrxeuvIe v cpeAHee BbIrIpsMneHHoe

rraocrosoft oxeMe nrrup.avleuua?

eeT MecTO MIaHI,IIvtaJIbHOe 3HaqeHI{e aMIInI4Ty,{rr uynlcaqr'rfi
o

pMa roKa, uorpe6rxeMoto LI3 cetu, 6rulxe r cuuycouge?
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7. Oupegenllre yrnbl perynl,IpoBa

1) 60,

2) 90,
3) 120,

4) 30,
5) 180

8. 9euy paBna AJrrlrenbHocrb n

sneKTpr.rqecrux rpa4ycax?
t) 60,

2) 90,
3) I20,
4) 30,
5) r80.

r.rr rrrpr{cropa r rpex(fa:soft rr,rocrosofi cxeMe B



9.Kaxraru ycnoBHrIM (cxerraa nrm
coorBeTcTByer perynllpoBormill

t) Rd+ o
2) Rd+ 0
3) Rd+ 0
4) Rd+ 0

,Ld:Q.m:2. 
ir

, Ld:0 . m: 3.

, Ld: 0 .m: 6.

,La*0.2 <m<12.

1 0. Karosrr nocJre.rlcrBvra sBlrenvrs.

l) Cnraxaercr cpeAHee 3HaqeHr,re

2)YnetmuvtBaerc . cpeAHee 3HaqeH

3) Bospacraer sKBr.rBaJreHTHoe BH

4) CnuNaercs oKB[BuureHTHoe

5) I4cr<axaer (f opnry HurrpflKeHurrr

Hee corrporfiBneHrre rr,rpucropHoro upeo6pa30BareJrr.

;

ulfl.) HaIpy3KI{: aKTI,IBHIuI Ra, uugyrrUnuar L6}
pr.rcT yflpaBnseMoro BbmprMr{TeJrrr AJUI A}ra{paMrrabr 3 ?

uaptrcropon?

l*l

tt {.--* I

'- " *- -."*+{

iyi irj&.s j4 s

HanprxeHr{r{.
Har4)rlKeH14{.

HI{EC Briloe conpoTr[BJreH]re THp]rcTopHofo npeoopiBoBaTeJrr.



I 1. Karouy pexs4My coorBercrByror Ar.IarpaMMbI na pucyHre?

1 ) BrruprltllrenbHoMy Ha aKrI4BHyro Harpy3K y.

2) Pa6ore Ha sKopb ABllfarers rocro.f,HHoro'roKa.
3) I4HnepropuoMy Ha aKTLIBHyIo Harpy3Ky.

4) Bunpxur4TenbHoMy Ha aKTLIBHo -IrHAyKTrrBHyIo Hilrpy3Ky.

5 ) ZunepropHoMy Ha aKTLIBHo -t4 HA)'Krr{BHyro Harpy3Ky.

1 2. 0r rarux (p axropo B 3aBucvrr rcosQ $HuueHl MorqHo crrr rvpLrcropHoro

1) Or yrna perynllpoBaHllt rupl4cropoB.
2) O'r ypoBHt uyntcaquft BblrlptMneHHoro Hampfl)KenvIfl.

3) Or ypoBnt nynrcaqllft BblrlpflMneHHofo roKa.
4) Or $opvru roKa, rlorpe6nseuoro r{3 cerrr.
5 ) Or cpeAHero 3HaueHI,It BbrrprMJleHHofo HilrIpDKC)HIrt.

13. Karcofi run npeo6pa3oBaren.s qacrorbl o6rocrleql4 Baer MaKclrManbHyro

nanpaxenu.r?

*

$
{t

upeo6pa:osarers?

qacToTy BbxoAHofo

1) Ha ocHoBe aBroHoMHoro I4HBepropa Harlplxenut. c IIII,IM.
2)Ha ocnoBe aBToHoMHoro I,IHBepropa roKa o aMrlnlrryAnoft rrao4ylxquefi .

3) C uenocpeAcrBeHHoft cesgsrc c cerbro.
4) Marpuunrte.

14. Kaxoft run upeo6pa3oBaTenq qacToTbl o6,ecrequBaeT MaKcI{MaJIbHoe 3HaqeHre xoa(f$uqneum
MOTUHOCTU?

1) Ha ocHoBe aBroHoMHoro r4uBepropa HanprrxeHl4tt c IIII4M c aKTLBHrTM BbIrIpflMI4TeJIeM.

2)Ha ocHoBe aBToHoMHoro r4HBepropa roKa o aMrlntrry.qsofi uoAyr-f,Illaefi.
3) C nenocpe.4crBeHuofi ceqsrrc c cerbro.
4) MarpuuHue.
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15. Kaxofi run lpeo6pa3oBareJr.fl rtracrorbi rrMeer M[Hr4MaJrbHoe 3HaqeHIae ros$$uuueHTa Iuolqnocru?

1) Ha ocnoBe aBToHoMHoro uueeplopa HarrprrKeHl,I.f, c lIII,lM c aKTT4BHrIM BbrrIpflMI,ITeJIeM.

2)Ha ocuoBe aBToHoMHofo I,IHBepTopa roKa o aMrInI{TyAHofi ruo4yln\uefi..
3) C HenocpeAcrBeHHofi cessrrc c perrrc.
4) Marpnunue.

16. Karcouy runy upeo6pasonarend qacrorbr rcoorBe'rcrByer rIpIaBeAeHHar cxeua?

Sananrqe
Hatrrlxxclt*s

\* ,- . v---J
,_-*-*,it
l"*'l*T-
3*,fianur,
qafFo'rlil

1) Ha ocHoBe aBToHoMHoro raHnepf,opa HarrprtxeHlle c [UI4M c aKTIaBHIM BbmpqMLITeJIeM.

2)Ha ocHoBe aBToHoMHoro uHnepfopa roKa c aMrlnlrryluoft uolyntquefi.
3) C HenocpeAcrBeHHofi cessrro c peruo.
4) Marpuuuufi.
5) Ha ocHoBe aBToHoMHoro uunepfopa HarrprrxrelHkrfl c aMrInLITyAHoft rrao4yraqueft.

17. Kaxonry runy npeo6pasonaren$ qacrorbr coorBercrByer rrp[Be.qeHHail cxerrla?

t, ,

/t

DI}

*50 tu



1) Ha ocHoBe aBroHoMHoro r,rHBepTopa HarlptxeHlrt c IIII4M c aKTI{BHrIM BbIrIptMI{TeJIeM.

2) HaocnoBe aBToHoMHoIo I,IHBepTopa ToKa c aMIInItTyAnofi uo4ynaqueit.

3) C HenocpeAcrBeHHofi csssbro c oerblo.
4) Marpnunrtfi.
5) Ha ocHoBe aBToHOMHOTO r.rHBepTopa HarrprxeHl4s C aMrInr{TyAHOI4 MOAyJUIUUeTT.

18.B xarcux rr.rrax npeo6paaonare4efi rracrorll Bo3M,oxHa peKyrlepallLrfl 3neprulvr e cers?

1) Ha ocHoBe aBToHoMHoro HuBepropa Ha[ptxeur{-fl c IIII,IM c aKTLIBHIIM BbI[ptMr{TeJIeM.

2) Ha ocHoBe aBToHoMHoro I4HBepTopa ToKa 0 aMIInIITyAnoft uo4yraquefi.
3) C Heuocpe,{crBeHHofi cnssblo c oerblo.

4) Marpuunnfi.
5) Ha ocHoBe aBToHoMHoro r4HBepTopa HarrprlxeHl,Ifl c ilMrlnldryAHofi rrlo4y:rruuefi.

19. C xaxrzMg rleJrsMrr B aBToHoMHSrx r,rHBepropax HiilIpffr<eHlls rrpl{MeH.sror o6parHr,Ie AI{oAbr,

ITlyHTl{pyrcurrae IGBT rpaugracroprr?
1) 3arqura rpaH3l{cropoB or reperpy3Ka.
2) 3awrra rpar{3tlcropoB or rlepeuprlpsxteHl4ir.

3) O6lren peaKTr.rBuofi uorqnocruq Mexly arcrl{Bl{o- LIHAyKTI4BHoft narpy:rofi u geeHoM flocrotHHoro

TOKA.

4) Yryutttnrb ycnoBl4fl KoMMyraII4lI rpaH3lrc'ropoB.

20. Kaxoruy runy npeo6pa3oBarenfl qacrorbr coorBercrByer npIaBeAeHHa{ cxeua?
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1) Ha ocHoBe aBToHoMHoro lrnBeppopa HarrpJ{xteHl{fl c IIII4M c aKTI{BHbIM BbIIrptMI,ITeJIeM'

2) Ha ocHoBe aBToHoMHoro 14 HBeppopa ToKa c aMIIJI LITYAnoft uo4ylxqraefi .

3) C nenocpeAcrBeHHoft cnssnrc c cerbro.

4) Marpnwmrff.
5) Ha ocHoBe aBToHoMHoro rzHBeppopa HanpinxeHlltt c aMrlnlrryAHoft uo4ylaIlHeft.

rrr-r6r.{llJ* nnrrp {t}- lt*rr.{n}i i uurrp,{HL
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1. Karas xapaKTepllcrlrKa

orpunaremnofi OI{ CBfl3LIO

9euy paBHo HarlptxeH
cr.rcreMe Til-,U B crar
2208, K@n:3,5 Bc.

2. Karas 3arrll4ra cpa6oraer pu o6prme oAnofi nplraroulefi Qa":u acl,IHxpoHHoro 4nurarela?
1) Marcu bHar ToKoBat

2) Mu bHAII TOKOBA'

3) Tenno
4) Kou
5) Or

rrcreMbl yrlpaB,JreHrrfl 3JreKTpOnpI{B0IoB

yer
:u?

sauxuyrofi cr{creMe perynupoBaHl{t (Tn-D c

1) Xaparrepucrnra I
2) XaparrepucruxaZ

3) Xaparrepucrurca 3

4) Xapaxrepuuuxa4

5) Xaparrepucrura 5

o6paruofi cBt3lr rlo cKopocrl4 Ha BXoAe lI?I perynaropa cKopocrlr B

ur.:5B, Kpc:5, M":Mr, Kn : 25, U" :
3.

KOM pexr,lMe paoorbl, ecJII4

1) 4B
2) sB
3) 6B
4) 7B
s) 8B

4. flpn nacrpofixe perynfitroBa*r4fl Ha MoAynbHblfi oruavyvt raxofi ,4olxna 6rrm
nepeAarorlnax QyHxqur
r{HeprlrroHHoe gseuo?

JU{Topa., ecnla nepeAaroqua-f, $ynxqur o6texra perynIapoBanvfl. -

1) llponop a-nr,Hrrfi (11 - perymtop)
2) L{nrerparn
3) [u$$epeu

(I,I - perryla:rop)
amnrrfi (,[- per;rn-arop)

4) llpono
5) llpono

arrbHo - r{Hrerpanrsufi (IlI4 - perylmop)
buo - gu$$epeuquamurui (lI[- peryrxrop).
bHo - uHrerpanbuo - gu$SepeHlluanbnufi (IILII - perymrop)

34
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5. 9ro orpaHr{arrllBaer rrpr,rMeHeHr,re qracJra KoHTypoB perynapoBaHus cBbIIIre 3-x B cl,IcreMe

IIoArruHeHHoro perynr4poeair{rr roopAuuar?
1) Croxnocrl rfacrpofir<r.r KoHrypHoro peryn-rropa.
2) CroxHocrb TexHr.rqecnclfi pea.::rnsarlr4r.r KoHTypHoro peryn-r{Topa.

3 ) 3Haqraremnqe cnr{xeune 6ncrpoAefi crnnr KoHTypa perynrpoB anurs.

4) HeAocraro.r{aa rouHocrb per)/nldpoBaHlrt.
5) Croxuocrb qrpaHr,rireHurr per)'nrpyerr,roft KoopAr{Harbr.

6) 3naq[remHQe rospacraer rrepepefynrrpoBarr[e perynr.rpyervroft KoopAriHarbr.

6. Karofi napaMerp onppAen-aer 6rrcrpo4eficrBr,re KoHrypa pefynrpoBaHr.rr B cr.rcreMe

no4rrHeHHoro perynrrponafun KoopArHar (llll-D?
1. 3rerrpouarnurnfi rocrorHHar BpeMeHr{ Anurarers Ta.

2. Srexrponaexanuu$cxar [ocrrc-suHar BpeMeHLr 3neKTporrpnsoAa TN{.

3 . flocrosnnas npervrpnu rr.rpuc'ropuoro upeo6pasoearenxTp.
4. KosSSraquenr o6Sarnoft csgga ro cKopocrr.r sneKrporpaeoAa Koc.
5. Kos$(fuqaeuT ycr.[neHr,rs rraprdcroprrofo upeobpasoearerta Kr.
6. 3xerasaneHrua-r s.{errpoMan{r.rruas fiocrosuuar BpeMeur.r xropnoft qenra Te.
7. Irlngyrr:nnnocrb rropr Asprrerrenr L,a.

8. Koe$Suqereur yc{.neHrs KorrrypHoro peryn.uropa.

7. Kaxue rroKa3areJrr4 xapai(repu3yroT' AByKparHo- r{Hrerpr{p}rorqyro cr{creMy perynlrpoBaHr{t
Tn-A (|II4-PC u III,I-PT), n@crpoeuuyro Ha cr{MMerpntluufi onrurr,ryru?

1. Cprcreua acTaruqecKa, rro 3ar\anvrro, crarr4rrecKar rro Bo3MyrrleHrrro
2. Crzcrerua cr4rra.recKat fro 3ar€rHu]o, acrarl4rlecKiul tto Bo3MyrqeHl4ro.

3. Cr,rcreua acTarlrqecKar rro Bo3MyIrIeHI{Io, acrarr4qecKa"f, rro 3aAaHr,rrc.

4. Cnpanegrulrr nce BbrrilelepewrcJreHHbre orBerbr.

Karas xapaKTepr{crux{ coorBelcrByer pa6ore sneKTponpvrBopLa Bo nropoft 3oHe

pefynr4poBauvs. c ocra6frenueM M:rrHr.rrHoro noroKa rrpu ilocrosHcrBe MoMeHTa Harpy3Kr.r
(M, : const), B cr4oreME AB)D(3oHEroro perynrpoBaHr{r ([-PC u III,I-PT), HacrpoeHHofi Ha

mnrrfi ouruu n?

1. Xaparrepracrura 1

2. Xaparrepucrnxa2
3. Xaparrepucrprxa 3

4. Xaparrepucrnxa4



9 Karue ycnoBprl{ pp6oru gJreKTponpuBoAa coorBercrB}.Ior orpa6orKe cpeAHlrx

rrepeMelrleHIlfi n uosuguor*rofi cl4creMe Tn-A?
1. Cropoc:tb BparrleHr.rr sneKTporrpr,rBoAa Aocrr4faer ycraHoBllBllrefoct 3HaqeHLIt,

TOK He AOC'rI4faqr ycTaHoBll{Bltrefocs 3HaqeHI,I{.

2. Cxopoc:rb BpprrleH[fi sneKTpompr{BoAa He Aocrr{raer ycraHoBrlBllrefocfl 3Haqeur{t,

TOK AOCTI4T'aeT yCTaHOBT{BlrIefOCg 3HaqeHUt.

3. Benraqur{a flFopHoro roKa Aocrr,rraer ycraHoBrrBrxeroct 3Haqewrrn, cKopocrb

AOCTI4TaeT yCTaI[OBIrBIrrefCrCt 3Ha'!IeHI,I{.

4. CnpaneAnlrBhl Bce BbllrlerepequcneHHble orBerbl.

10 Kaxofi MoMeHT pa3BlaB4er oneKTpoABurareJrb B cr4creMe TII-A B crarllqecKoM pe)KLIMe

pa6oru c lI - PC u nU - PT, ecnr,r onrn6xa Ha BXoAe PC cocraeraer 0,5B, ocranbHble

napaMerpbr paBHbr: Ko. = 5, ur.:98, Kor: 0,05 B/A, KOn: 6 Bc, Ko. : 0,01 Bc.
1) 25 At

2\ 40A
3) 50A
4) 7sA
5) 100A.

11 Kax Ha3brBaercfl perynupoBaur.re crKopocrr{ BparrleHrrrr B cl,IcreMe ilq - A,{ rrprl LI3MeHeHrrLI

BeJII{rIr4H rloABoArrMoro rox{ H qacromr?

1) Cxarxpuoe perynupoBiaHue

2) Ber<ropHoe peryruponiaHue
3) r{acrornoe perynl4poBaHne
4) r{acrotno - EoKoBoe perywlpoBaHl4e
5) llpauoe perynupoBaHl4e

12 C r<axoft qenbro BbmonHfiercg IR KoMrreHoarlus,n o1nacrr.r MaJrbrx rracror pa6oru A,{ e

cncreMe cKan-spHoro ynpanpeuua?
1 ) /{nr rloBbrrrreHr.rrr cKopc)crn BparueHrs gneKTpoABvll.:areJrs.

2) /\m pacruI,rpeHr.r s, gkranasona p erynr,rp o Balrus. cKopo crI,I BparrleHr.I{

3 ) /{nr yiBenrqeHr.rrr Kpr4rrrqecxoro (uar<cLIMaJIbHof o) uorr,reura A,{
4) [\trx cp{rrxeHut IIaMarHI,IrIIlnanux A[,

13 Karyro $ynrquro BbmoqHser pery;rsrop loKa B cr{creMe cKaffpuoro ynpaueun.a?
1) I'eryr4upoBaHrre BeJII,IqIIHrI aKTI,IBHoro roKa craropa
2) ll ery rinpoBaHlle BeJII{qIIHrI peaKTIrBHoro roKa craropa
3) O6ecqeqeHr{e roxosoft orceqKu
4) OrpaEIarIeHI{e ser'4auHofo ycKopeHl4t

14 Kar Brrvrfler perynkrpoBa+{ue cKopooru A! npr4 [ocrosHcrBe lloroKocuerlJleHlr.fl poropa Ha

BrrA Mexau[qecKl,rx xaparrQpncrnr<,t[?
1 ) Vnenqruur,aercs. BeJII{qI{Ha KpHTI4tIecKofo MoMeHTa

2) YnenE.ruBaercs. BeJrlrqrrHa Kpr4TuqecKofo cKoJIbxeHI4t
3 ) MexaErlqecKrre .KapaKTepr,rcrr4K[r craHoB.src{ nraHefi HrrN[u

4) Yuesbur aercr B OJII4lu{rIo KpI,ITHqecKofo MoMeHTa

5 ) Ynaenpur aer cs Berrlqurra Kpprrr.rqecKofo cKoJIbx(eHIrt
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15 Kara-s o6parHax cBr3b rpr.rMeH.sercis B cr,rcreMe cKanspHoro perynlIpoBaHl,It IIq - AIar,x
ocyrqecrBnenras IR - KoMnqHca\uu?

1) flonoficureJrbHa-t rro Harpr]Kenuro |III
2) OrpragarenbHar rro HarrprxeHllto lII{
3) llorolxurenbHa.tt rro rorKy craropa
4) OrpnitarenbHtur rro roKy craropa
5) llonolKr,rreJrbHaflrrocKopocrr,rABnfarent
6) OrpnllarenbHa.fl no axrnnnofi cocraBJrrroqeft rora craropa

i6 Kax (poprr.rupyercs Benu.[uHa MoMeHTa Al[ n cucreMe BeKTopHoro ynpaBteuus.?
1) ueuer6eHr.reM ylna MelKAy BeKTopaMrr HarpflKeHlas craropa vt roKa
craropa
2) rEsuer6eHr{eM yrna Me)K,4y BeKTopaMr4 [oroKocuerrJreHu.f, poropa rI ToKa

craropa
3) usnrer6enlreM yr.[a Me]r(ny BeKTopaMr{ noroKocllenneHlls craropa u 3[C
poropa
4) ra:rvrergeHr.reM yffra MeX4y BerTopaMr.r 3,{C craropa r{ roKa craropa

17 Karc opr{eHTupoBaHa Bpa[qarcqaircJ{ cr4cr€,Mo KoopAI{Har X-Y s cldcreMe BeKTopHoro
ynpaueuu-a?

1) Ocr X conrr,reqoHa c B€,KTopoM HarlpflxeHnt craropa
2) Ou, X coeMerrleH& c B€,KTopoM ToKa craropa
3) Ocr { connreuleHa c B€,KTopoM rroroKoclleflneHllfl craropa
4) Ocr X conuerqeHil c B€,KTopoM rloroKocllerneHlIt poropa

18 Karofi lapaMerp 3qaer ssrxoAHofi crrfHarr peryn.rrropa cKopocrl{ B clrcreMe BeKTopHofo

ynpae:reHrax?

1) 3a4ar{He cKopocrl{
2) 3arcuue roKa craropa no ocu X
3) 3aaaHr,re roKa claropa no ocu Y
4) 3aga4ue uoueu:ra A,{

19 Kax BbrrroJrH.f,ercs ofparlr4qeurre MOMenra A,{ B cl4creMe BeKTopHoro ynpanreuux?
1) orparlzqeHrreM oocraBJurrouefi rora craropa uo ocu Y
2) orpa4nqeHrreM roKa po,Topa

3) orpaquqeHrreM roKa craropa
4) orpar4rnqeHpreM cocraBJurroqefi rora craropa no ocu X

20 Karue BeKTopbr.sBnrrorq.fl uorrneHroo6pa3yroqr,rMr{ B cr,rcreMe fipsMoro ylpaBneHllt
uouenrou A,4?

1) Bexropbr HaqprxeHlrstn roKa craropa
2) Bexropbr rorga craropa no ocu X n ocu Y
3) Berropbr noToKocrlerrJr3Hur c:faropa r.I roKa poropa
4) Berropbr noToKocrlerrJrr3Hr4r p()Topa r.r roKa craropa
5) Bexropbr noToKocrlerrJreHr4fl ciraropa lr rroroKocuerrJreHur poropa
6) Bexroprr nofor<ocqerrJrriHr4r craropa u ocHoBHofo rroroKocllerlneHlls
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1.

2.

3,nercrp uuecKr.re Mamr{Hbr

I{Ka rlpl{lJaAne)riltT ABI'I|aTeJIIO IIOCTO.flHHO|O TOKa, CMCIIIAHHOIOKaxas

eos6yx,4enux?

Kaxas

He3aBr4Ct4MOrO

cooTBeTcTByeT paooTe ABr.rfaTenfl rrocToflHHoro

lrfl. rrpvt oc:ra6nenur4 M€IrHr.rrHoro uorora?

\,r
J

2

1) Xaparrepucrrar<a 1

2) Xapaxrepwcruxa2
3) Xapaxrepucrrzxa 3

4) Xapamepucrrar<a 4
5) Xaparcrepucrr,rxa 5

6) Xapaxrepucrur<u2ul
7) Xapaxrepwcruxpt4u2
8) Xapaxrepucruru5u3

1. Xaparrepucrr,rKa 1

2. Xapaxrepncruxa2
3. Xapaxrepucrr.ma 3

4. Xaparrepucruxa4
5. Xaparcrepucruxa 5
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4.

3. Karue ycnoBns coqrBercrByror pa6<lre ABr{fareJlr rrocror{HHoro roKa Ha ecrecrBeHHofi

xapaKTepr.rcrure?

1. HanpxxQHrze HoMr.lriurbHoe.

2. Tor souhsanrnrrfi.
3. Hovuna;lrnrrfi uovreur.

4. Houuua-rirHar cKopocrb.

5. HorvrunarirHble Marlrurnuii rroroK r.r Hanprxenr4e Lr orcyrcrBr,re 4o6anounrx
pesucropon n xxopuofi Uer[r.

Bu6epure npanurfHoe onpeAeneHrre

MAIIII,IHbI IIOCTO{HHOTO TOKA.

1) KO pasnaeltena Ha HIaBHbx{ nonrocax Marrrr{Hbr H cnyxr.rr AJUr ynfr[renr.rfl
yc.nonufr roiuuyraquu.,

2) KO pa:rvrer$elca na ,ag6asorurLD( uoJrrocax MarrrauLr r,r cnyxlnT Arrfl ycr1lau{envfl

peaKrlu[ flKpp{ MarrrraE6r.

3) KO pa3Melgaerct B rla3ax ocHoBHbrx rroJrrocoB Marrrr4Hbr v cny)Kr4T rnr
ycT"paHeHr4fl pe aKrlr{r{ rrKopfl r\,r arlr,rHbr.

4) KO pa:ueuieHa B Ila3iax r;ranHbrx roluocoB Marlr.rHbr rr cnyxr{T gm 6opr6u c

I{CKaXeHI,Iel{ Ilonfl Mailrr,rHbr oT peaKrlr4n tKopr rr cHr4xeHI,It HallprxeHr.rr MexAy

KOnneKTOprIbrMr,r rrJracTnHaMrz:.

5. Karue 3aBI{cI4MoclIE cooreelcrByro'r enerxHefi pr peryn[posoquofi xapaKTepr,rcrr.rKaM

reHeparopa uocroxtnoro roKa napanuenbnoro nos6yx{AeHr{r.

HirHaqeHus KoMleHcauHonnofi o6uorxra (KO)

1) 3anucurraQcrn

2) 3aeucuufcrn
3) 3anucungcrr.r

4) 3aeracuuQcrv

Ia:fliU),U=f(in).
U: f1.Ia), in : f(Ia).
g:1f in), O: (in).
U:fl.Ia),U:f(in).

6. Kaxyro MoruHocrb (npu6nu:urelrHo)
TOKa, eCJII{ MOMeHT Ha BtUIy .nlBufaTeJrfl

uorpe6lrer u3 cerr.I ,qBrrfarenb rrocrorHHofo

paBeH M : 300/n Hrra, uanprx(eHrre nurarorqeff

ceru 220 B, cxopocJrb BparrleHr.r s. paBsa 1 000 o6luuH, a KrA cocraBrser q: 95Vo.

1) 8,5 xBr
2) 10,5 rBr
3) 11,5 rBr
4) 12 rBr
5) 15,5 r<Br
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7. llpu napa-urenruoff pa6ore 4nyx reHeparopoB rocro.f,HHofo roKa He3aBr{crrMoro

eos6yNgenu-s roK riarpysxu KilKofo leHeparopa 6y4er 6olsure, ecnu Ra1>Ra2?

1) Tolc ueploro 6yler 6olrme, qeM Bropofo.
2) Tox nroppro reHepzrropa 6yaer 6onrure, treM repBoro.
3) Toxu 6yfryr paBHbn{r{.

Kaxoe ypaBHeHI.Ie coorBercrByer p,a6ore gneKTpr{qecxoft Marrrr,rHbr B ABprrareJrbHoM

pexunre?

1) U: x@o - Ea

2) U: x@rrr + IaRa

3) Ea:U-IaRa
4) U: xOto I IaRa

Kaxue rror€px{ uporfopqraorraJrbr{br Knanpary rora rxopa?

1) MarHrarnfte norepr.r (uorepu n cra-un)

2) Mexaura.lecKr{e noreprd

3) 3nexrpra$ecKlre noleplr
4) florepu !a no:6yx.n:eHrre

Karue cnoco6sr perynl4poBaHr4rr cKopocrr.r BpaIrleHu-s [przMeHfrorcs rrs.
oneKTpoABlrrareJur lre:anucr,ruoro no:l6yxg eHux?

1) LlsrueuenfeM MarHr,rrHoro troroKa.

2) I4:ueneHi,reM rrolBo,AlrMoro Harrprlreur.rr rKop-r{.

3) ZsueueuireM BeJrr,rrnaHbr pe,3r.rcropa B flKopHoft rlenu.

4) flprzrraeun$br Bce repequcn eHHbre cnoco6rr.

1 1. llo raroft (po$rrayne MoxHo onpeAenr{rr xoe(p(fmlueHr rpanc$opwraquu
rpanc(fopuaropa?

1) Krp : Utlpz
2) Krp: Uz{Ur

3) Krp: E2lE1

4) Krp: Ur,{TJz

12. Kax I{3MeHurc.s n$nuvIaHa MarHr{Tuoro noroKa rpaHc$opruaropa rrpu r.r3MeHeHlrrr

rracrorbr rrr.rraroulerp naupxxeuux?

1) Beln.run{ MarHr.rrHoro rroloKa He ]r3MeHr.rrcr.

2) Beruuuu{ MarHI,ITHOro rloloKa yBenr.rqr4Tcfl rrpIa yBenzqeHr.rra qacrorbr.

3) Benr,Iulru{ MarHlrrHoro rroloKa yMeHbrrr,rrcflnpv yBenuqenr,ru qacrorbr.

4) Beruuran4 MafHarHoro noloKa )rMeubrur{T cfl npv yr!{eHbrrreur4rr qacrorbr.

8.

9.

10.
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13. Karofr BeKTop coo{nercrnyer [aAenr.{ro Harrp-sxenrrs. Ha HHAyKTT4BHoM corrporr.rBJrsHr.rz

nepnravnoft o6rvrorc[r rpanc(f opuaropa?

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

14. Ycnosu.s BKJrtorreHr{r rpex(pa:Hbx rpanc(poprraaropoB Ha rrapannenbHyro pa6ory?

1) Panencrnp MoqHocrefi, paeencrBo Hanprxeuuit,paBeucrBo KrrA.

2) PaneHc:rnp xoe$(pNrlraeHToB rpanc$oprr,rar\vru\ paBeHcrBo rraorqHocrefi,

panencrep Hanprx{eHr.rft Kc)porKoro 3ilMbrKaHr.r.s.

3) Paneucrnp roe${[nquenrroB tpauc$oprrrar\Lrkr, o.4r.rHaKoBbre rpyrrrrbr

coeguneriufi o6uoror, p&BioHCTBo Halpsxenr,rft roporr<oro 3aMbrKaHr.rs.

4) Pauencrnp roe$SuqnenroB rpanc(poprr,rar\vrkr, paBeHcrBo KrrA, paBeHcrBo

uanprxeiruft xoporrroro 3aMbrKanras.

15. Oupe4ennre crcorfxenae rpexSaluoro acrzHxpoHuoro ABrrrarerfl., HanprlxeHr{eM

ilvrranvrs.3808, naoi{nocrrro 50 rBr, HoMr4HaJrbHhM ToKoM 75 A, BpauruoIr1erocr co

cKopocrblo 950 o6lfuuu.

1) 0,025

2) s%
3) r0%
4) 0,005

5) 0,5
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16. Kar Brr.rser a ilpunoxeHHofo HarrprxeHl,rs Ha BeJlr.rrrHHy Kpr4Tr,rqecKoro

MOMeHTa aCLIHxpO OIO .IIBI,IIATCJI'?

1) Morrrenr

2) Moueur
3) MorrreHr

4) Mouenr
5) Molrrenr

e 3aBlrclllr oT BeJrr.rqr{Hbr HalpsxeHr,rs.

vrqLrr cA rrpon.opquoHaJrbHo yBenHqeHr4ro Harrp{xeHr{r.

bIIILIT0.S [pO[Opq[OHaJIbHO yBenLIqeHLIIO HaIIpsXeHI,It.

r4rrtITcg KBaApaTI4TIHO BerUqIlIHe noBbIIrIeHHOfO HalrpflnteHlrg.

HbIIII,ITC' KBaiIpaTIirIHO BeILFILIHe IIOBbImeHHOIO HalpsXteHLU.

17. Kaxas. xapaKreprd Ka coorBercrB,yer pexr.rMy pa6orrr acr,rHxpoHHoro ABl{rarerq c

BBeAeHLIeM .4OOaBO pe3ucropa B poTopH)'ro qenr?

18. KaKas coorBeTcrByeT' xapaKTepr,rcTr{Ke xoJrocToro xoAa cr.rHxpoHHoro

reueparopa?

1) U: f(I)
2) U: (r7)

3) r: f(i')
4) E: f(I)
5) iy: f(I)

19. Karue ycnoBr4s

rouneHcaropy?
Tbr cooTB€rcTBYroT rrepeBo3oyxAeHHoMy cr,rHXpoHHoMy

1) P>0,

2) P<0,

3) P:0,
4) P:0,

1) Xaparrepzcrr.rKa 1

2) Xapaxrepucruxa2
3) Xapar<repractaxa 3

4) Xaparrepucruxa4
5) Xaparrepucruxa 5
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20. Kax r{3M€rrr{Tct

IIocToqHHora

l)
2)

3)

alcruSfia-s MorrlHocTb culD(poHHoro

ecna ylenururTb roK eos6yxgeurr?

Ha[ MOTqHOCTb yBenrFrr,rrcs

Ha.fl MorrlHocTb yr\{eHbrrraTct

Hafl MOTqHOCT6 He r{3MeH[TCr.
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