
MIIHI{CTEPCTBO HAITKI,I II BbICIUETO OEPA3OBAHI,IS POCCIIIZCKOiI OEAEPAIryI}I

@eAepaarsoe rocyAapcrBeHHoe 6pAxersoe

o6pasonarenbHoe' yqpexAeHr,re Bbrcruero o6paronarux

<<Troprencrcufi unAyctpnaruttfi yHllBepclrrer>)

Irlrrcurryr upoMbrruJreHHbx rexHoJlorl4ft Il unxzrulpl{Hra

YTBEPntAAIO
VI.o, tupeKropa I/I.ITIA

<<CueqnaJrbHafl AucqurrJr[Ha SreKTporexHrrqecKlre KoMrrJreKcbr [r crlcreMbl))

(rexuu.recKrre uayru)

Haytuax cnerlr4€urbHocrb 2.4.2,3rexrporexHr{rrecKr{e KoMrIneKcbI rI cLIcreMbI

C.A. 3axx

<<20>> AeKaipn 2024 r.

IIPOTPAMMA
KaHAI{AaTCKOTO 3K3a MeHa



llporparvrMa paccMorpeHa

Ha 3aceAaHuu raQeapbl oneKTpogHeprerl{Kl'I

flporoxon Ns 4 ot <<20> 4er<a6px 2024 r.

3 ane4yrorqraft rcaQeapofi

IlporpavrMy pa3pa6ora;l :

B.B. Cyruroa, upoSeccop xa$eapu
gJreKTpOgHepferuIKI,I, A-p rexH. HayK,

npoSeccop

f.A. Xruapa



1. I{enu 3K3aMeHa

I]enr KaHAr{AarcKoro gK3aMeHa npoBepKa c$opurzpoBaHHocrr4

acnnpaHTos/ coucKaretefi. y.renofi crerreHr4 KaHAr4Aara HayK (lanee - coLrcKarem)

KoMrIereHrJuir, rI03BoJIrIorqux ocyulecrBr.f,Tb rrnaHr4poBaHlze v npoBeAeHrae

HayrIHbIX l4ccneAoBa:r.uit s o6racur 3neKTporexHl4qecKkrx KoMrrJreKcoB r4 crrcreM

Ha ocHoBe, yuy6leHHoro r43yqeHr,rfl Teoplrr4 cr4creMHbrx r4ccnerosatruir. no o6uluvr

3aKoHoMepHocrtM upeo6pa:oBaHLrg,, HaKorrJreHr,I.g, [epeAarrr4 u rrcnoJlb3oBaHvrfl

oneKTpr4qe cxofi 3Heprr,rr4 r4 oneKTporexHr4qecxoft un$ opMarlr{r4.

Srs auenyeurrfi Aon)KeH rrpoAeMoHcrplrpoBau/uoxas arr :

- Cuoco6Hocrb K Kpl{TurrecKoMy aHanv3y r4 oueHKe coBpeMeHHbrx HayrrHbrx

AocrLIXeHzfi, reuepupoBaHHro HoBbIX ul:eit npII pelueH:/|y. r4ccJreAoBareJrbcKux a

[paKTurIecKHX 3aAA't, B TOM TIHCIe B MeXAI4CIIUnnLIHapnrrX O6laCT.rIX.

- foroeHocrr yqacrBoBarb B pa6ore poccuficxnx v MexAyHapoAHbrx

I,I C C JI E,[O B ATE JI b C KI,IX KOJIJICKTI4BOB pelxeHl4rc HayrIHbIX V HayrIHO-

oopa3oBaTeJrbHbrx 3aAarr.

Bna4enze Mero.qoJroruefi TeoperurrecKux 3KCIepI,IMeHTanbHbrX

uc cn e.qoB anufi n o6 tactu npo Q eccuoualruofi Ae{reJrbHocrrz.
- Cnoco6Hocrr K pa:pa6orr<e HoBbrx MeroIoB r4ccneAoBaHvrfl. Lr ux

[paMeHeHI{Io B caMocro{remnofi HayqHo-uccJreAoBarenrcxofi AerreJrbHocrz B

o6racru npoQecczonalruofi AerrenbHocrr4.
- Cnoco6Hocrb caMocrotreJlbHo ocBar4Barb r{ [pr,rMeH.flTb HoBbre crrcreMbl

KOMIIbIOTepUOfi MareMarr4Kr4 V CLrCTeMbr KOMTIbTOTepHO|O npOeKTr4pOBaHLrfl U

KOMTIbIOTepHOfO I4HXllHr4pr4Hta, OBnaAeBaTb COBpeMeHHbrMI4 {3brKaMZ

[porpaMMupoBaHnfl. u paspa6atbrBarb opr4rr4H€LnbHbre naKerbr nprrKnaAHbrx

IIpofpaMM 14 upoBOAkITb C I4X uoMoIqbIO pacqeTbl 3IeKTpOTeXHI4TIeCKLIX yCrpOficrn,

o 6 ecue.{uBaro xlr4x orrrr{MaJrbHbre pexl4urr p a6 orrr.
- Cuoco6Hocrr oBnaAeBarb HoBbrMr4 coBpeMeHHbrMr4 MeroAaMr4 v

cpeAcrBaMrl rlpoBeAeHr4.rr gKcnepr4MeHTaJrbHbrx r4ccJreAoBauuit, ro
3neKTpoAI4HaMr4qeCKr4M npOqeCCaM B SneKTpOTeXHr4rreCKr4X ycTpor{cTBax,

.F

o op aoaTblBaTb, aHanv3vpoBaTb r4 oo o oqaTb p e3yJrbTaTbr SKcnepr4Me HTOB.

2. Coaep?KaHrre rporpaMMbr

Pas.qer 1. Teopz.r oJreKTporpr4BoAa

(Dyurqr.ru, BbIrIoJIHtreMbIe o6rqenpoMbrllrJreHHblM I{ T{foBbrM npr{BoAoM, I4 efo
o6o6rqennnre Qyurul4oHutrrbHbre cxeMbr. Xapaxre pvrcrvrKu 3neKTpoMexaHr4qecKoro

npeo6pa:oBareJl.rl oHepfurr4 H ero MareMarr4rrecKoe orprcaHr,re B ABr{rareJrbHoM r,r

ropMo3HoM pex{I4Max. O6o6rqeHHa{ gneKTprzqecK€ur Marrrr{Ha KaK ocHosHofi

KoMTIoHeHT 3neKTpo[pI{BoAa. SnexrponrexaHl4rrecKr4e caoficrna 4nurarelefi
rlocrof,HHofo roKa, aclzHxpoHHbrx, cI4HXpoHHbrx vr IxafoBbIX 4nurarelefi.
MexaHIa.IecKue ycrpoficrna. Harpysxa ABr4farenq. ConpaxeHr4e lBr4rareJrr c

pa6ouzvr MexaHI,I3Morr,r (pe4yxropbr, vry$ru). fzcrepesvrcHafl, uy$ra, rr4crepe3r{cHufi
gneKTpoMarururnrrft TopMo3.

TO



Mareuar?FlecKl{e MoAenr4 u crpyKTypHbre cxeMbr 3neKTpoMexaHr{qecKrzx

cr4 cTeM c 3n eKTp o ABI/.| ut e nflMr4 p€r3Hbrx TI4[oB.

VcraHosraBrrrr4ec.q pexrzMbr pa6orbr oneKTponpr,rBoAa. VacrorHrrfi u

c[eKTp€LnbHrrfi anarzs. Yqer ynpyrr4x 3BeHbeB u csssefi. V.{er nelnnefinocrefi.
flocrpoenze a.qeKBarHbIX MoAetefi, c ucrroJrb3oBaHr,reM KoMnbrorepHbrx rexnolornfi.

llepexo4nrre [poqeccbr B gneKrpo[pr4BoAax. Iluuefiurre u Herznefinrre

cl4creMbl, nepeAaroqHble v nepexoAHbre Qynr<qzH oneKTponpr4BoAa. llpzlreprr

QOpMI,IpOBAHUfl. OIITIIMZLIIbHbIX [epeXOAHbrX [pOqeCCOB npr4 pa3roHe r4 TOpMOX9HLTId

3neKrponpr4Bola c yrreToM npoqeccoB B paooqeM MexaHr43Me.

O6o6rqennrrfi anropl4TM KoMrrbrorepHoro MoAenr{poBaHvrs. lnHeftnrrx r4rrtr

Heranefturrx cLIcreM aBToMarr43r4poBaHHoro gneKTponpr4BoAa; ripeAcraBneHr{e Lr

o 6pa6orra pe3ynbraroB MoAe nup oBaHvrfl .

PerynrapoBaHrle KoopAI,IHar gneKTpo[pr4BoAa. Xapaxrepvc^rLrna crrcreM

3neKTpolpkIBoAoB: ynpaBnf,euufi npeo6pa:onarenb-ABr4fareJrb rrocrorHHoro roKa,

npeo6pa:oBareJrb qacrorbr - acr4Hxponnrrfi ABr4rareJrb, upeo6pa:oBareJrb qacrorbr -

clIHXpoHHbII4 ABI4faTeJIb, CI4CTeMbI C IIIa|OBbIMI{ \BI/'faTeIIfl}' IId, CIICTeMbI C

BeHTTIJIIHIIMz ABr4rareJr.rrMr,r, crrcreMbl c JrrrHefrurur,rz ABr4rareJrflMvr v cQeprr ux
[plrMeHeHzrr. OcnosHrre xapaKrepvcrvKr upu6opnrrx czcreM oneKTpo[pzBoAoB.

fncrepe:ncurtfi oneKTpolprrBoA c npeo6pa3oBareJrrMlr lracrorbr 14 HanpsxeHr4fl., c

yIIpaBneHueM BO3OyXAeHzeM npLIBoAHorO |I,ICTepe3I{CHOTO SneKTpOABI4faTeJIt 14

p efynr{po BaHr4eM HaM afHr4r{eHHocTr4 ef o poTop a.

CreA.sulne 3neKTponpl{BoAbr. MnoroAwrrareJrbHbre 3neKTpoMexaHr'rqecKure

cL.rcreMbr. Tsronue 3neKTponplrBoAbr.

Brr6op rvtra r4 MorrlHocrr4 3neKTporBr4rareJrr, o6ocnoBaHr4e crpyKTypbr, Tnrra

v MolrlHocrr4 upeo6pa:oBareJur. Ocuonnrre orarrbr 3cKr,r3Horo Lr

[poeKTr{poBaHr4r sneKTpolpr4BoAa.

pa6overo

PasAen 2 . Aerola arr{rre cKoe ynp aBneHr4e olr eKTponprlBoAoM

Ocsonnue SyHxqua u crpyKTypbr aBToMarr{r{ecKoro ynpaBneHr,rt

3neKTponpHBoAoM. Tuuosrre, QynxqrzoHalbHbre cxeMbr pr rrrrroBbre cncreMbr,

ocyuIecTBJItIo[Ir4e aBToMaTr4qecKHu IrycK, cTaor4Jrr43arlr4ro cKopocTrr, peBepc LI

ocraHoBKy SneKTpoABr.rfaTenefi. cunre3 cr4cTeM c KoHTaKTHbrMr,r u 6ecxoHraKTHbIMZ

3JleMeHravrz. llpunqunbr nu6opa oJreMeHTHofi 6a:u.
O6qze Borlpocbl TeopkII{ 3aMKHyrbrx clrcreM aBToMarr4rrecKoro ynpaBneHkrt

3ne KTpo rpr'r BoAoM (CAy) rrpv 3a4aHHovr p a6 oq eM MexaHLr3Me.

MeroAu aHatrvga v cr,rHTe3a 3aMKHyrbrx, lznefinrrx
HerrpepbrBHbrx v AlrcKperHbrx CAy. llpuueHeuue MeroIoB
r4crrrcJreH LrA vr ilaKero B rrprrKJraAHbrx rrp orpaMM ans |I3BM.

Czcreltrt ynpaBJreHr,rr gJreKTponpr4BoAaMr.r rocrof,HHoro 14 nepeMeHHoro roKa.

Tt,tnosrre crpyKTypbl cl4creM ynpaBneHlr.rr acHHXpoHHbrMr4 v cr4rrxpoHHbrMr4

ABHrareJIrMI4. Oco6eHnocru [ocrpoeHr4r cr4creM yrrpaBneHr{{ acr4HxpoHHbrMr4 r,r

cI4HXpoHHbIMI4 ABI4rareJUrMr,r. Oco6esHocrv [ocrpoeHr4.rr cr4creM ynpaBneHnrr

oneKTponpI,IBoAoB c rr4prrcropHbrMr4 npeo6pa-:oBareJurMu. CucreMbr c Marur{HaMZ

v ueruuefiHux,

Bapr4arlr4oHHofo

AeofiHoro rlaTaHlr,r. Crpyxrypa ylpaBneHtrfl. cnerlr4€rrrbHbrMr4 [pr4BoAaMu (r.rronrre,



3neKrpooo opyAoBaHr,rt

Haytrrrre

KOMIIJIEKTHbIX

KpaHoBbIe, uySronrte vr r.rl.). Ynpaueuue 3neKTpoupr4BoAaMr4 c lunefinrriraz

ABr4faTenrMrl.

Ynpaueul{e oneKrponpl4BoAaMu npr4 HaJru-r.vu peAyKropa u ynpyroft cssgu

ABl4rarenq c MexaHI43MoM. Cta6uttusr,rpyro[Ir4e cr{creMbr yilpaBneHnfl

3neKTporpuBoraMLr. 3aqzra or rreperpy3oK r,r anapufiurrx pex{zMoB.

Tnnosrre y3nbl rI TI4IIoBbre CAV, noAAepxr4Baroulue rocrof,HcrBo 3aAaHHbrx

nepeMeHHbIX. Tuuosrte y3nbl v rr4rroBbre cneA{rque CAy HenpepbrBHofo vr

AplcKperHoro AeficrBnfl. OuruuarbHbre Lr vHBapuaHTHbre CAy. Anarzs u cHHTe3

cneA.xlrlux CAy c f{eroM croxacrr4rrecKzx sogAeficrsuft. I-{uQpoerre CAy.
3nexrpoupr4BoAbr poooToTexHr4r{ecKux KoMrrJreKcax ru6rux
aBToMarrI3I{poBaHHbIX [pout3BoAcrBax. llpulleueuue Mr{KponpoqeccopoB u
vrzxpoSBM An.s vrH4uBu4y€urbHoro r'r rpynnoBoro ynpaBrreHnfl 3neKrponpuBoAaMlr

TexHoJrorraqecKr.rx o6rexroe H TpaHcnoprHbrx cpeAcrB.

A4aururHue cl4creMbl aBToMarr{r{ecKofo yrrpaBneHr4r v npr,rHrlrrrrbr vrx

yrrpaBneHu.r. AnropzTMbr a4arr arJzrv B 3neKTp onp[BoAax.

Ha4 ex u o crb r,r rexH 14 r{ e c Kafl ALrarHo crr'r K a 3n e KTp o np lrB oA o B.

PasAer 3. Teopzr rrpr4HIIr,rrrbl pa6orrr KOMIIJIEKCHbIX Y3NOB

ocHoBbr kr rrpr.rHrlr4nbr pa6oru uau6olee pacnpocrpaHeHHbrx

y3noB 3neKrpoo6opyAonaHrar (uo orpacnxu). llpeo6pa:oBareJrr4

Hanp'I)KeHkrs,, B ToM tlucre: feHepaTopbr a 3neKTpoMarrrr{HHbre rrpeoop€l3oBaTeJrr{,

ynpaBnteMble BeHTI4JIbHbIe upeo6pa:oBareJrr4 rrocrorHHofo r4 nepeMeHHoro roKa B

uocrorunrrfi, zHBepropbr, HenocpeAcrBeHHbre

[epeMeHHofo ToKa u AP.

OcHoeHrre [pr.IHur4ubr nocrpoeHnf, clrcreM

oo qenp oMbrrrrJreHHof o sneKTpoooopyAoBaHrrt

HeaBTOHOMHbTX U aBTOHOMHbIX CTarIr4OHapHbX U

KosraxropHo-pe3lrcropHbre u oJreKTpoHHbre y3nbr

oneKTpr,rqecKr,rM rrolBlrxHbrM cocraBoM lr ux oco6 esHo crr.r.

Konraxrnue u 6ecronraKTHbre y3nbr

3neKTpoIBUraTeJrsMLI IIOCTO.TTHHO|O Lr nepeMeHHOfO TOKa,

HenpepbrBHbrx, pelefi nrx r4 r4MnynbcHbrx pexr4Max. Oco6ennocrr4

Sleueuruat 6aza crlJIoBbIX qenefi 3neKTpoo6opyaonaHux (xouraKTopbr, pe3rzcropbr,

cr4JroBbre ronynpoBoAHr4KoBbre npa6opu).

Pa:Aen 4. 3nexrpoo6opy.uoBaHr're Anr sneKTpocua6Neulu npoMbrrrrJreHHbrx

[peArrpvr ruit, tp aucn opra H ceJr bcKoro xosqfi crs a

KnaccHSzKaIInt I{crorrHt4KoB, npLreMHr4KoB v upeo6pa:osarerefi

3neKTpuqecxofi oHeprvl4. 3nexrpuuecKr4e Harpy3Kr{ rz 3aKoHoMepHocrr4 u3v,'eHeHufl

I4x Bo BpeMeHH (uo orpacn.avr). ZcuoDsoBaHrre reopr4r,r cryrafiurrx npoqeccoB AJrt

rlpeAcraBneHufl ocHoBHbrx napaMerpoB Harpy3Kr{. OcHoetr reopurz

[peo0pa:]oBareJru qacToTbr

KOMrrJreKTHbrX y3JrOB

sJre KTp O OO OpyAOBaHr4t

IIOABI4)KHbIX OObeKTOB.

crrcTeM ynpaBneHr4.[

CI4CTOM ynpaBneHlulf,

paooTaroqr4e B

rpoeKTr4poBaHHr.

tlpofHo3l4poBaHrls vr AVHaMrrKr.r norpe6tesus 3neKTpr4rrecxofi 3Heprzr4. TqroBrre



rIoAcTaHIIlII4 V LrI' [pI4Hrlr4nr4€rJrbHbre oco6eHHocTa; Tr4rrbr TrfoBbrx noAcraHrlr{fi

sJreKTpOTpaHCnOpTa.

llpranqunbl p acrlera oneKTpuqecKr4x cerefi 14 cr4creM gneKTpo 06 opy4onanur.

Brr6op clrcreM 14 cxeM oneKTpocHa6xesus,. Conpeueuurre Mero.{br

oIITI{MI43aIJW cvcreM oneKTpocna6xeul{f,, Kpr4Tepvur otrruMvrcar\Lrkr. Xaparrepurre
cxeMbl 3neKTpocua6xesus. Bu6op Hanp{xeHvrfl B cucreMax oneKTpocHa6Nenzx (no

orpacntM). CoxparqeHl4e rIIzcJIa rpancQoprvraqufi ra nrr6op qvrcrarpancsopuaqufi.

Enyx4aroulze roKr4 v Koppo3rarr noA3eMHbrx coopyxenufi. 3aulzra or
6nyN4aroulnx ToKoB.

Olpe4elenue roKoB KoporKoro 3aMbrKaHuf, Lr arr6op oneKTpuqecKurx

al[aparoB 3aIIII4TrL llpznqrarrbr aBToMarzrrecKoro noBTopHofo BKrror{eHur.

Texuzxo-oKoHoMLrqecKl4e pacqerbr B cr4creMax oneKTpocHa6xesus (no
orpaclrlt) u I4cIIoJIb3oBaHHe ilnfl orrrx qerefr coBpeMeHHbrx KoMrrbrorepHbrx

rexsolorzfi. Teopux I4HTepnonflr\vLr u an[poKcr{MarJuu; MeroAbr upr,r6nuxeHLrfl

Qynxqnfi B pacqerax rlo 3neKTporexHr4rrecKr4M KoMnJreKcaM Lr atrc'teMaM.

Teopur HaAe)KHocru vr rexHl4qecKar AlrarHocrr.rKa B 3neKTpocua6xeuuu u
upeo6pasoBaHnl4 3neKTpl4r{ecrofi oHeprr4r4 (no orpacnru). Teopnr MaJrbrx nrr6opor,
14 ee zcroJrb3oBaHr4e B npaKTr,rKe pacqeToB.

Kouueucarlufl, peaxrunnofi MoqHocrr,r. OcHoeHrre HanpaBneHr4.rr pa3BLrrvfl,

KoMneHcr4pyroqux ycrpofi crn.

3a:eltreHne oneKTpoycraHoBoK, MoJrHr.re3arrllrra npoMbrruneHHbrx,

rpaHcnoprHblx v ceJlbcKoxogqfrcrseHHrrx coopyxeuufi, )Kr4Jrbrx kr KynbrypHo
6rnoerrx zla:gtuit.

louycraurte neperpy3Kl4 gJreMeHToB npeo6pa:oBareJrbHbrx loAcranrlafi B

cr4creMax oneKTpocna6xenu.q; nporHo3r{poBaHue neperpy3oK.

3nexrpra.recxuit 6arauc B cr{creMax 3neKTpocna6Neur4rr ropoAon, o6rexroe
cenbcKoro xos.f,ficrsa, rpoMbrrlrleHHbrx npeAnpr4rriuit u noABr,IXHrx o6rexros.

Mero4ux a p aurcT a norepb MorrIHo cr v B cLrcr eMax gneKTp o ctta6xesws.

HopuzpoBaHr{e 3Hepronorpe6leura.a.

PasAer 5. Ka.{ecrBo oneKTpzqecxofi gHeprlrrr

floKasarerl4 KarlecrBa gneKTpr4rrecxoft 3Hepfr4r4. Bttusuue KarrecrBa

3neKTpooHeprurur Ha norpe6reHue oneKTpooHeprr4r4 u Ha npor43BoAureJrbHocrb

MexaHI43MoB v arpefaroB (no orpacnau). 3nexrpovrarHlrrHa.rr coBMecrr.rMocrb

np [reMHr.rKoB 3JreKTpu.re cKoft sHepf r4r4 c nr4Tarouefi c erblo.

Cpe4crua ynf{IxeHl{t IloKa3arerefi KarrecrBa 3neKTpo3Heprr4r4. Korrlnescar\r4fl,

peaKTI{BHofi rraouluocTl{ B 3neKTponpr4BoAax lI cr4creMax gJreKTpocua6Neuus.

O c u o a n u e H anp aBn eHufl p a3Bvrrr4fl Ko M rr e H c rrpyro ulr4x y crp o fi cre.

3. Ilpr,rvrepnurfi [epeqeHb BorrpocoB AJrs rroAroroBKrr

K KaHAHAaTCKOMy 3K3aMeHy

L Teopur sneKrponpr4BoAa. (DyHxquu, BbrrroJrHreMbre

o6qeupoMbIIrrJIeHHbIMIl TqroBbrM npr{BoAoM, 14 ero o6o6uleuurre



Qyr*tlroHuurbHbre cxeMbr.

2. Xapaxreplzcrl4KrI 3JleKTpoMexaHr4qecKoro npeo6pa:oBareJr.fl 3Heprr4r,r v
efo MaTeMaTLrqecKoe orlr4caHr4e B ABI4faTeJrbHoM I4 TOpMO3HOM pex{rrMax.

3. O6o6qeHHaq sneKTpuqeaKafl. Marur,rHa KaK ocHonuoft KoMrroHeHT

sneKTpoIIpr4BoAa.

4. SnerrpoMexaHl,IqecKl{e csoficrea 4uzrarelefi locrorHHofo roKa,

acI4HXpoHHbIX, cIlHXpoHHbrx u [raroBblx ABr4rarenefi. MexaHl{qecKr4e ycrpoficrna.
5. HarpysKa ABI,IrareJr.[. ConprxeHze ABzfarerrfl. c pa6ouuM MexaHr,r3MoM

(peayxroprt, vyQrrr). frzcrepe3l,IcHaf, uy$ra, rr4crepe3r4currfi 3neKrpoMarnururrfi
ropMo3. Mareuau{qecKl,Ie MoAenI4 I,r crpyKTypHbre cxeMbr 3neKTpoMexaHr4qecK[x

cr4 cTeM c 3n eKTpoABr4f aTen.rrMl4 pa3Hbrx Tr{rroB.

6. VcranoBprBluvreefl, pe)KI4Mbr pa6our 3neKTponpLrBora. rlac'rorurrfi kr

cnelrrp€ururrfi a:aarrvs. V.rer ynpyrr{x 3BeHbeB u csxseir.

7. Y.rer nelunefinocrefi.
8. llocrpoeHl4e aAeKBarHbIX MoAenefi c r4crroJrb3oBaHzeM KoMrrbrorepHbrx

rexnororuft.
9. llepexoAHble npoqeccbl B sneKrponpr,rBoAax. JlunefiHbre r,r neluuefinue

c HcreMbr, nepeAaror{Hbre r4 nepexoAHbre Syuxquz oneKTpon puBo Aa.

10. llpzueplr QopMrlpoBaHlz.fl orrr4MarbHbrx [epexo.qHbrx rpoqeccoB npr4

pa3roHe v ropMo)I(eHIzI4 oneKTponpr4BoAa c yqeroM npoqeccoB B pa6ovevr

MexaHI43Me. O6o6rqeuurrfi aJrropr,rrM KoMrrbrorepHoro MoAenr4poBaHufl.lznefiurrx

LUrur nerunefinrrx cr4creM aBToMarI43I4poBaHHoro gneKTponpr4BoAa;

[peAcraBJreHr,re u o 6pa6 orKa pe3ynbraroB MoAeJrrrpo Ba:r^r4fl,.

1 1. PerylupoBaHr4e KoopAHHar 3neKrponpr4BoAa.

12. Xapaxrepr4crzKa cr,rcreM 3neKTponpr4BoAoB: yupaBn.qeurrft

npeo6pasoBarenb-ABllrareJrb rrocrof,HHoro roKa, upeo6pa:oBareJrb r{acrorbr

acnHxpoHnrtfi AsufareJrb, npeo6pasoBarenb qacrorbr - clrHxpouurrfi ABurfareJrb,

oI4CTeMbI C ITIafOBbIMVI ABIllaTeIrfl}'IpI, CI4CTeMbI C BeHTIrJIbHbrMr4 ABIIfaTeJI'MI{,
crlcreMbl c fI,Icrepe3I{cHbIMI4 ABl4farenflMvr, cl4creMbl c rznefigblMl4 ABI,IfareJItMI4

a cQeprr ux nplrMeHeHr4r.

I 3 . Ocn osHble xapaKTepr'r crr4xra npu 6opHbrx cr4creM 3neKTponpr,rBoAoB.

14. CneAqulue 3neKrporpr4BoAbr. MHoroAsurareJrbHbre

SneKTpoMexaHur{ecKr4e cr4cTeMbl.

1 5. Tsroebre oneKrponpr4BoAbr.

16. Benruruuufi oneKTponpr4BoA Ha 6ase MarHr4To3neKTpuqecKHX 14

r4HAyKTopHbrx Marrrus c o6uorrofi nos6yx4eHvrfl, pr c caMoBos6yN4euueu.

17 . f uqepe:ucuuft 3neKTponpr.rBoA c upeo6pa:oBareJrrMr4 rracrorbr vr

Ha[psxeHu.a, c ynpaBneHHeM aos6yx4eHr.reM rrpr4BoAHoro rr4crepe3rrcHoro

3NCKTPOABI4f ATEJI.'I T4 P E|YNI{POBAHI4CM HAMA| HI4IICHHOCTI,I EfO POTOPA.

18. Brr6op rvrra14 MorrlHocru gJreKrpoABr,rrareu, o6ocHoBaHrre crpyr(Typbr,

TI,Ira LI MoluHocrpr npeo6pasonarers. OcuoBHbre 3Tarrbr gcKrr3Horo H pa6orrero

rrpoeKTr4p oBaHI'4s. 3neKTponpHBoAa.

19. AnrorraarllqecKoe ylpaBneHr,re oneKrpo[pr4BoAoM. OcHoeHrre Synxqzu
14 cTpyKTypbr aBroMaTr4 rrecKof o ynpaBn eH|"|.fl, 3neKTpolpr,rBoAoM.



20. Tvuonrte, QyHxqzoHanbHbre cxeMbr vr rrrrroBbre cr4creMbr,
ocyuecrBrqloque aBToMarl4qecxuft rycK, cra6uttuzarlr4ro cKopocrr,r, peBepc v
ocraHoBKy oneKTpo4eurarelefi .

2l.Cuures cucreM c KoHTaKTHrIMI4 v 6ecrouraKTHblMr4 oJreMeHTaMr4.

flpnuqznrr err6opa eleiraenrnofi 6asH. O6que Bonpocbr reopur4 3aMKHyrbrx
cI4cTeM aBToMaTLIqeCKoro yIIpaBneHI,I.[ 3neKTpolpllBoAou (CAV) ilp:a 3aIaHHoM
p a6 o.rerll MexaHr,I3Me.

22. MetoAbI aHanv3a v cLIHTe3a 3aMKHyrbrx, luuefiHbrx z ueruuefturrx,
HerpepbrBHbrx 14 Ar{cKperHux CAV.

23.lIputvteHeHl{e MeroAoB Bapua\voHHoro vrcquarreHtrfl v rraKeroB
rpr{KnaAHbrx rrporpaMM An-r |I3BM.

2 4 . Cucr. eMbI ynpaB lreHvrfl. 3neKTpolprrBoAaMr,r uo crorHHoro 14 nepeMeHHoro
roKa. THnoerIe crpyKTypbl cI,IcreM yrrpaBneH vfl acvrHxpoHHbrMr,r r4 cr4HXpoHHbrMr4

ABHfaTenflMLr.

25. Oco1eHHocrl4 nocrpoeHl{r clrcreM ynpaBneHus. aczHxpoHHbrMrz Lr

c 14 HXp o HH brMkr A Br4 f aT e Jrfl,l|4vr.

26.Oco6eHHocru nocrpoeHl4.a cl4creM yrrpaBneHrrs sneKTponpr,rBoAoB c
rr4pr4cropHbrMr4 npeo6pa:oBarerqMr,r.

27. CucreMbr c MarrrrrHaMz asofiHoro rrr.rraHr{r.

28. CrpyKrypa yrpaBneHll{ cneqpraJrbHbrMr4 npHBoAaMr4 (rrronrre,
KpaHoBbre, vrySronbre u r.rr.).

29. 3ner<rponpl,IBoAbl MexaHIuI3MoB c 6omurvMu MoMeHTaMlr r4Heprlr4t4.

30. 3nexrponpr4BoAbr B pe)Kr4Me cr.rHxpoHHoro B€ura.

3 1 . MuoroABr4rareJrbHbre 3neKTponpr4BoAbr.

3 2. Y npaBJIeHI{e oneKTp orpI4 BoAaMrr c rzuefi nbrMr,r ABzraren.rrMr4.
33. VupaBJIeHI4e oneKrponpl,IBoAaMr.r rrpu HaJruquu peryKropa ra ynpyrofi

aBfl3I'I ABIAfaTenr C MeXaHI43MOM.

3 4 . Cr a6unrr3 Lrpyrcqr4e crdcreMbr ynp aBreHu.s 3neKTponprrBoAaMr4.

35. 3aurrara or rreperpy3oK z aBapuitrrcrxpex(r.rMoB.

36. Tzuonrte y3nbl u rl,IrloBbre CAy, rroAAepxlrBaroqr4e rrocrorHcrBo
3a.qaHHbIX [epeMeHHbIX.

37. Tzuosrle y3JIbI vr rrlrloBbre cneArulae CAy HelpepbrBHoro vr

AncKperHoro 4eficrnzx.
3 8. OuruM€urbHbre vr LrHBapkraHrHbre CAy.
39. Anann: v cIaHTe3 cJleA.rrulr4x CAy c yareroM croxacrLrqecKr4x

eosAeilcreufi.

40. IfilQpoBble CAy. 3lexrponpllBoAbr e po6ororexHr'rqecKutx KoMnJreKcax
u ru6xux aBToMarr43upoBaHHbrx rrpor43BoAcrBax.

41. Snexrporrpl4BoAbl B cl{creMax, peaJru3yrorqux MexarpoHHbre
rexHoJrortrr4. llpurrleueuue Mr,rKponpoqeccopoB pr vrzxpo3BM Anfl
vrHI'r4BI4I'y€UIbHOfO Lr fpyrrnoBofo ynpaBneHr4.f, 3JreKTpOnpr4BOAaMrZ

TexHoJro rr4r{e cKr4 x o6te xros r,r rp aHcnoprHbrx cp eAcrB.

42. AlanrI4BHbIe cLIcreMbI aBToMarnqecKoro ynpaBJreHzrfl. Lr npr4Hrlr4nbr HX

ynp aBneHaa. Alropr4TMbr aAailT arJur4 B 3JreKTpo[pr{BoAax.



43 . Ha rcxH o crb r4 TexHurrr ecKafl. Ar,rarH o crr,rKa 9 Jr e KTp o np rr BoA o B.

44. Teopnx vr npr,rHrlr4nbr pa6orrr KoMrrJreKcHbrx y3noB

3neKrpoo6opyAoeauux. Hay.ruue ocHoBbr 14 npr4Hrlr4nbr pa6oru uau6olee
pacnpocrpaHeHHblx KoMnJreKrHbrx y3noB oneKrpoo6opylonaHufl. (no orpacn.au).

45. llpeo6pa:onarerz HallprxeHr,rr, B ToM r{r4cJre: reHeparopbr Lr

3neKTpoMaIrII4HHrIe npeo6pasoBareJrn, ynpaBnreMbre BeHTr4JrbHbre

upeo6pasoBareJll4 IlocrotHHoro lr nepeMeHHoro roKa B rrocrorr+rtrrfi, r,rHBepropbr,

He[ocpercrBeHHbre npeo6pa:oBareJru r{acrorbr nepeMeHHoro roKa u Ap.
46. OcnoBHbIe npI'IHIII4nbI rlocrpoeHrar crrcreM u KoMIIJreKTHbrx y3noB

o6qeupoMbIIrIJIeHHoro gneKrpoo6opyAonaua.a u oneKrpoo6opygorauu-a

HeaBTOHOMHIIX V aBTOHOMHrIX cTaIILIOHapHbIX I{ IIOABLI)KUIX O6IeKTOB.

47. KoHraKTopHo-pe3lzcropHble u gneKrpoHHbre y3nbr cr4creM ynpaBneHlr.fl

3neKTpHrIecKHM noABI,IXHIIM cocraBoM rI ux oco6euHocrll.
48. KonraKTHbIe u 6ecxouraKrHbre y3nbr cr,rcreM ylpaBneHr.,r.rr

SneKTpolBurarerflMLt IlocroqHHoro v nepeMeHHoro roKa, pa6oraroqze B

He[pepbIBHbIX, pelefinrtx v I4MrlyJrbcHbrx pexr4Max. Oco6eHHocrr4
IIpoeKTr.rpoBaHr{r.

49.Snerrpoo6opyaoBaHl4e Anfl oneKrpocnalxenus npoMbrruneHHbrx

[p eAtrpr4r ruit, rpaucnopra ri ceJrbc Koro xossfi crsa
50.Knaccu$r,rraqrax plcrorrHr4KoB, rrpr4eMHr{KoB u npeo6pasosarerefi

oneKTpr.rqecrofi gHeprnr{.

51. Ocnosrt reopl4l4 rlporHo3l4poBaHr4r u AuHaM:zKkr uorpe6reuza
oneKTpuqe cxofi 3Heprr,rr4.

52. T.srosrIe noAcraHIII{I4 14 vx nprrHrlr4nr4€urbHbre oco6enuocru; Tr4rrbr

TrroBbrx noAcraHrlufi eler<rporpaHcnopra.

53. llpranqr4rrbr pacqera 3neKTpzqecKrrx cereft u crrcreM

3neKrpoo6opyaonanzs. Brr6op cucreM H cxeM sneKrpocsa6xesus.
54. ConpeMeHHbIe MeroAbI onruMr43arlr4r.r clrcreM gneKTpocua6xeuux,

Kplrreprzu orrrr4Mr{3 aquu. XapaKTepHbre cxeMbr sneKTpocH a6xeHHq.

55. Brr6op HanpflxeHufl B cl{creMax oneKrpocua6xeuHr (uo orpacnru).
56. CoxpauleHue Lrvcra rpancQoprraqvrfi z nrr6op qtrcJra rpancsopvraqufi.
57. FnyxAaroulr4e roKr4 r,r Koppo3r4r noA3eMHbrx coopyxenuft.
58. 3arqrara or 6nyx4aroultzx roKoB. Onpe4enenue roKoB KoporKoro

3 aMbrKaHr.r s. u e:r,6 op gJleKTpr{qecKux annap aroB 3 arrlr{Tbr.

5 9. llp nnuzrlbr aBToMarr,rqecKoro rroBropHoro BKrroq eHvrfl..

60. TexnzKo-oKoHoMl{qecKlre pacrrerbr B cr,rcreMax 3neKTpocua6Nenux (no
orpacnrrvr) u ncnoJlb3oBaHhre l^nfl grr,rx qenefi coBpeMeHHbrx KoMrrbrorepHbrx

rexnororufi.
61. Teoprzx I4HTepnoJlflr\vn u annpoKcr4MarJvrLr; MeroAbr npwlrruxeHufl.

Qynxqzfi B pacqerax rlo oJreKTporexHr4rrecKr4M KoMrrJreKc aM 14 czrcreMaM.

62, Teopuq HaAe)KHocrI4 LI TexHr4rrecKa.s AHarHocrLrKa B gneKTpocua6xeuuu

u up eo6p a3oBaHlrrr- oneKrpr4 rrecxoft sHeprr,rr4 (no orpacnxv).
63. Teopz.a MaJIIIX nrt6opor, vr ee r4crroJrb3oBaHr4e B npaKTVKe pacqeroB.

64. 3aseN,{JIeHI4e 3neKTpoycraHoBoK, MoJrHr,re3arrlr,rra npoMbrrxneHHbrx,



TpaHcnoprHblx vr ceJIbcKoXo3qficTBeHHbIX coopyxeHr{fi, Xr.rJrbrx v KynbTypHo

6rrrosrx zl:auuit.
6 5 . f onycrl4Mble nep erpy3Kll oJIeMeHroB np eo6p a:oBareJrbHbrx rroAcranqufi

B cl4creMax gneKTpocsa6xenu.f, ; nporHo3r4poBaHtre nep erpy3oK.

66. Snexrpzvecxzfi 1atauc B cr4creMax gJreKTpocua6xeuus fopoAoB,
o6rerros ceJlbcKoro xosrfictra, [poMbrrxneHHbrx npeAnpu.fltufi, w [olBpr)KHbrx

o6rexros.

67. MeroALrKa pacrlera rlorepb MorrlHocrtr B cr4creMax sJreKrpocna6NeHkrfl..

68. Hopur4poBaHrre oHepronorpe6leuur.
69. KaqecrBo gneKTplz.recrofi gHeprr4t4.

7 0. lloxa: ar eJru KarrecrBa 3neKTpr4r{ecxofi 3H eprl4r4.

7I. BnutHrre KaqecrBa oJIeKTpogHeprLrLr Ha uorpe6neHrre sJreKTpooHeprvrv u
Ha [por43BoAr.rrenbHocTb MexaHr{3MoB v arpefaToa (no orpacllv).

72.3rcxrpoMarHl4THat coBMecruMocrb rrpr4eMHr,rKoB oneKTpr4rrecrofi

oHeprzr4 c rrnTarorqefi ceruo.
7 3 . Cpe gcrBa yrtyqtu eHufl. noK€Barereft xa.re crBa 3JreKTpo3Heprr4r4.

74. KovrneHcaIIZ{ peaKTI{BHofi iraoulHocrr4 B gneKTponpuBoAax r4 cr4creMax
oneKrpocsa6xeuux.

7 5 . OcHoBHbIe HanpaBne Hufl pa3BLrrrrf, KoMrreHcurpyrcuzx ycrpofi crs.

3.1. @opua rpoBeAele.vs, KaHALIAarcKoro 3K3aMeHa - ycrHo. llo 6znerarra. B
6Hlere rpr4 Bonpoca: uepBrtit - r43 pa3Aenos I u 2, nropoit - r43 p€BAeJroB 3 u 4,
rpewrir, - r{3 pa3Aena 5.

3.2. Kpurepzra oueHI,IBaHLIt crerreHu rroJrHorbr Lr KarrecrBa ocBoeHzt
tI MbI

Oqenxa KpurepHra oueHKr4

<Ouzqno> 3K3aMeHyeurrfi o6napyNrrBaer rny6oroe, rroJrHoe 3HaHrre

coAep)KaHrr.rr yve6uoro Marepualra, rroHr4MaHr4e cyrrlHocrr4

paccMarpr4BaeMbrx ssreHuir, u 3aKoHoMepuocrefi, npr4Hrlr,rnoB 14

reoprafi; yMeHHe BbrAenqrb cyrqecrBeHHbre aBfl3kr B

paccMaTpuBaeMbrx flBrreHldflx, AaBaTb Tor{Hoe onpeAeneHr{e

ocHoBHbIM rroHrrr4.f,M, cBr3brBarb reopr{rc c npaKTr4Kofi, peuraru

rlpr,rKnaAHbre 3a4aaru. Ou apryMeHTr{pyer cBo}r cyxleHtrfl,
rpaMorHo BnaAeer npoQeccraonalrHofi TepMr4Honorueir, cBr3Ho

r43Jraraer csofi orBer
<Xopouro> oK3aMeHyeurtfi o6napyNprBaer AocrarorrHoe BnaAeHr{e y.re6nrru

Marepl{zuloM, B ToM rrr4cJre uoHsrzfittrru aunaparoM;

AeMOHCTpr4pyeT yBep eHHyro oplreHTarlr4ro B H3yr{eHHoM MaTe pKaJre,

BO3MOXHOCTb nplrMeHrTb 3HaHr,rf, Anfl perxeHzr [paKTr,rqecKllx

3aAarl, Ho 3arpyAHrercs B rrpr{BeAeHvru npr4MepoB. llprz orBere

AOTIyCKaeT OTAeJrbHbIe HeTOr{HOCTI{

<V4ouerno-
pI4TenbHo))

gK3aMeHyelmrfi r43Jraraer ocHoBHoe coAepxaHr4e yue6uoro
MATepLrAJra, HO pacKpbrBaeT MaTeplran HerIoJrHo,

HeIIocneAoBaTeJrbHo, AonycKaeT HeTorrHocTI4 B OnpeAeneHr4r]

l0



rloHflTkrtrt, He yMeeT AoKa3aTenbHo o6ocHoBaTb cBor,r cyx.ueHr4f,

<HeyAouer-
BOprrTeJrbHo))

gK3aMeHyerurrfi AeMoHcrpr,rpyer pa3p03HeHHbre 6eccucreMHbre

3HaHI/.fl., He BbIAen.rIeT fJIaBHOe LI BTOpOCTerreHHOe, AOnyCKaeT

ouru6xu B onpeAeneHr4r4 noulrrzfi, 6ecuopr4orrHo, HeyBepeHHo

I43JIafaeT MaTepr,ra[, He MoxeT npr,rMeHrTb 3HaHLrs. An{ perxeHu.rr

npaKTr4rrecKrrx 3aAarr B coorBercrBr4r{ c rpe6onaHLrflMu [porpaMMbr
uru noo6ule orKa3brBaercf, or orBera

4. Y'Ie6Ho-MeroA Ir qecKoe r.r u uQopMa rIHoH Hoe o6ecnerreHne trporpaMMbr

4.1. llepeqeHb peKoMeHAyeuofi nr4reparypbr npeAcraBrreH n flpznoxeHupr
1.

4.2. CoYpeMeHHbIe npooecczoHa[bHbre 6azst AaHHbrx u unQoprvrarlrroHHbre

c[paBorlHble cLIcTeMbI

3lerrpouuufi xaranor/SJreKrpoHHar 6u6luorera TVIy
(http : I I w ebirb i s. ts o gu. ru/) ;

Ea^sa AaHHbrx (3EC JIAFIb) (www. e. lanbook. com) ;
<O6pa:onarerrbHafl, nnar$opvra IOPAIZT) <SrexrpoHHoro

r.r3Aarenbcrsa IOPAftT> 1www.urait.ru);
Hayunar oneKTpoHHat 6u6nuorerca <eLIBRARY.RU)

(http ://el i brary. ru/)
I-{r.rQponofi o6pasoaaremnrrft pecypc IPRsmart

(http : //www. iprbookshop. ru/)
Hayvuo-rexHl4rlecKas, 6u6tuoreKa OfAOy BO dfy ne$ru u rasa

(HI4y) r4M e Hr.r I4.M. f y6 rcrz n o > (http : I I el ib. gubkin. ru/) ;
Hayvno-rexHllr{ecKat 6u6rnorexa OfEOy BO <V$rzrracxzfi

rocyAapcrsenHHfi neSrruofi rexHr.rqecxrafi ynznepclrrer) (http://bibl.rusoil.net!
Hay.+ro-rexHr4qecKar 6u6tuorexa @fEoy Bo <vxruucxr,rfi

rocyAapcrseuHrtfi rexHlzrlecxuir yuunepcr4rer)) (http:lllib.ugtu.netlbooks)
3lercrpou uo -6u6 tuorerrHar c l,tcreMa <KoucylrraHT cryAeHra)

(http : //www. studentl ibrary. ru);
HaquouaJlbHa.r oneKrpoH rras 6u6 tr4oreKa (H3E) (http s : //rusneb. ru/).
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llpunoxenue 1

Cuucorc peKoMeHAyevrofi irrrreparypbr

llporpaunaa KarrArrAarcKoro gK3aMeHa <CnequaruHiur Alrcqunnnna 3nexrporexnl,IqecKue

KoMrrneKcbr r.r crrcreMbD (rexnuuecrue nayxn)

III"Qp 14 Hrrr.rMeHoBaHrre uayunoft cleq[i]JrbHocru2.4.2 SnexrporexHr.IqecKl,Ie KoMnneKcbl u

CI,ICTEMbI

3P* snexrponnrrft pecypc 4ocrynnrrft qepe3 Slerrponnrrfi raranor/SneKTpoHHylo

6u6ruorery TLIY .ru/

/rrt,fu,(waL

T2

Ns

t/n
Ha:saHl.re vr:'4anvfl., aBTop, Ir3AareJlbcrBo, Bvr[\ v3g.anufl,,

roA rBAaHr{t

Konrlcecrso
gK3eMrur,rpoB B

BI4K

Haruque 3neKTpoHHoro

Bapr4aHra n 3BC (+l)

Jlucona, Onna AnercaHlpoBHa.

Peryrupyeuue gneKTponprrBoAbr ocHoBIrbIX MexaHI{3MoB

ne(freraso4o6rrnaronqero KoMrrrreKca : ruonorpaQnr / O.

A. Jlrrcona, B. II. Opafirurerep. - Trouenr : TW,2019. -

260 c. : puc. - URL: https://clck.m/3EmJvJ - PexrEu

Aocryua: AJrr aBTop. noJrb3oBareJrefi. - 3rerrponnar
6u6ruorera TI,IY.

ll+3Pi'

2

Ycroft.rlrsocrr [poMbrrrureHHblx gJleKTporexHl,rqecKl{x

clrcreM : Stability of the industrial electrotechnical

systems : uoHorpaQur / M. C. Epruon, A. B. Eropon, A.

A. TpnQoHoB ; Aap. PfY ueQru u ra3a nra. I,I. M.

fy6xuna. - M. : He4pa, 2010. - 319 c. : vrrr. -

(Haquouarurufi r,rccne4onaremcrnfi yHmepcurer). -

Bu6rurorp.: c.316-317 (24 rrar;r-). - 500 ers.. - ISBN 978-

5-8365-0372-7 : 650.00 p. - Tercr : HenocpeAcrseHnbrft.

+ URL: http://elib. eubkin.ru/contenV I 7076

l2+3P*

a
J

Oe4opon, Bra4mrrlrp Kyrruuu.
Onrnuugaqu.s npoerrr.rpoBaHr,r.fi crpyKTypbr r{ cocraBa

3neKTporexHrrrrecKrlrx crrcreM c pacnpeAen€Hnofi

renepaqneft : naonorpar[ur / B. K. @e4opon, E. H. Jleonon

; Tl{Y. - Trouenr : TLIY,202l. - 188 c. : rur. - URL:
https://clck.nr/3EltZaH . - Pexnu Aocryrra: Arur aBrop.

noJrb3oBareJrefi . - 3rermouyas 6u6ruorexa THY.

4+3P*

4

3nexrponpmo4 rr{rroBbrx qpou3BoAcrBeHHblx

MexaHLr3MoB : yre6uoe noco6ue rrrr,. nyson /
IO. H.,{euenrren, B. M.3anrnron, H. B. Konru,

JI. C. Ylyr. 
- 

Mocxna : llgAaremcrno IOpafir, 2024. 
-

403 c. 
- 

(Bucruee o6pasonanne). 
- 

ISBN 978-5-534-

06847-4. 
- 

Texcr : 3neKrpoHHbrir // O6pazoBareJlbHtul

rurarQoprraa lOpain [cafir].
URL: https://urait.ru/bcode/540898

3P*

)

Vepuaruteo, A. IO. SrcrrponprrBoA nepeMeHHoro roKa:
yre6uoe noco6ue 4:l.s. ryron / A. IO. r{epuuueo,

IO. H.,{euenrren, }I. A.9eprurrreB. 
- 

Mocrna:
HgAarenrcrso lOpafi'r, 2024. 

- 
215 c. 

- 
(Bucuree

o6pasonaHue). 
- 

ISBN 978-5-534-06846-7. 
- 

Tercr :

enexrpounrrfi ll O6pazoyareJrbH€ur rurarQopua IOpaftr

lcaftrl. 
- 

URL: httos ://urait.ru/bcode/5 3 953 5

3P*

6.Y
CornacosaHo:


