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JIOKAJIbHbIX SJIEKTPOSHEPTETUIIECKI4X CI4CTEM HA EA3E
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KAPyCEJIbHOIO TI4IIA), npeAcraBJleHHyro B Ar4cceprauuosuufi coBer
6D.KOA-049 tpu Ta4xIaxcKoM rexHl{qecKoM yHr4Bepcurere r4MeHr.r aKa.(eMr{Ka

M.C. Ocuvtl,t r uy6nzuuofi saqlare Ha coracraHrre yueuofi crerreHr{ KaHrr42rara

TexHHqecKLIx HayK rro crrelll4€urbHocrlr 05.14.01 - Sueprerr4rrecKr4e cucreMbr 14

KOMNJIEKCbI

1. ArcryaJrbHocrb reMbr Arrcceprarlurr
B neprroA He3aBr{cr{Mocrr{ Pecuy6ruxz TaANrurzcran Ao 2021 roAa

BBeAeHo B oKcrIJIyaraIIVIo 6onee 1300 MBr HoBbrx MorrlHocreilt, us Korophrx
6olee 25 MBt rrpuxoAflTcfl. Ha AoJrro MaJrbrx ru,{paBJr[rrecrr.rx greKTplrqegKux

ctauqufi (Mf3C). I4solr,IpoBaHHble MISC cocraBJr.nror ocHoBy lroK€urbHbrx

SJIeKTposHepreTI4qecKkIx cr4creM, o6ecneqzBarorqux sJreKTpocua6Neune
uorpe6urenefi B yAaJIeHHhIx u rpyAHoAocryrHbrx pafioruax. HaAeNuocrr n
6ecnepe6ofiHocrr o6ecue.reHr.rs norpe6urerefi oJreKrpooueprzefi or raKux
HCTOqHITKOA S 6OmUrOfi Creneilu3aBvrcnr or lflurulqufl, BoAHbrx pecypcoB.

OAuuIr,r ws uyrefi pelIeHLIr 4aunofi npo6reuu cocroLrr B co3AaHr{H

JIoK€IJIbHhrx sJleKTpooHeprerr{qecKr{x cr4creM, cocro.flrrlux r43 M|SC H

BerpooHeprerurrecKux ycraHoBoK (BDy). Berpoenepreru.recxzfi roreHrlr{aJr
Ta4xzrucrana AocraroqHo 6omurofi u 3aHlrMaer BTopoe Mecro rrocJre
rl{ApopecypcoB. B ro xe BpeM.tt coBMecrHoe rrcrroJrb3oBaHpre MISC u BOY
npI4BoAI4T K ycJIoxHeHLIrc peruaeMblx 3aAar{ uo sS$err?rBHocTI4 r4 orrTraMu3ar\uLr

I{x coBMectnofi sKcrlJlyararllzr:a B BrAy pa3HoxapaKTepHocrr{ repBr{rrHbrx pecypcoB.

flnx nonyqentrfl. na4exuofi JIoK€rJrbHofi elerrpooHepreru.recxofi cucreMhr
6ecnepe6ofiHoro rrkrra:rrvrfl Harpy3Kr,r neo6xo4rznaa sSQeKTr{BHa.f, olrkrMr.r3arllls.
OnruvranbHoe nJIaHupoBaHwe c I{crroJrb3oBaHr{eM HayrrHo-o6ocHosaHnHx
crparerufi noMoxer rlpeoAoJlerb Henocro.rrHcrBo norpe6neutrfl u reHepaqrrr4, a
TaKxe xone6anu.fl crlpoca, BBI3BaHHIIe I43MeHeHI4eM qlIcJIeHHocrI{ HaceJr eHvrfl..

PazpalarblBaeMble crparerlll{ AoJrxHbr yqurbrBarb Har{xy.qurzft cqe ruapuit
soso6Hoefl.seNaofi reHepaIII4LI v norpe6neuux Harpy3Kr4 Arrfl co3AaHr{.rr
ollruMaJlbHblx uoutrnocrefi. Enarogapx HaAexHocrr4 9Tr4x MeroAoB,
cnpoeKTLIpoBaHHa.[ cl4creMa Moxer o6ecnequBarb HarpFKy B AHrr c ueHrurefi
nupa6otxofi SHeprLII4 I{3 noso6nonJr.rreMbrx LrcrorrHLTKoB Lr 6olee BbIcoKHMH
rone6anusvtu HarpysKu. Peurenue AaHHbrx npo6neu [yreM MoAejrupoBaHu.f,
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rpeo6pa3oBaHrr.f,, pacrpeAerreHufl.) pefyJrHpoBaHLrs, B noAo6Hbrx

SJreKTpOSHepf eTI4IIeCKI4X CI,ICTeMaX.

Eotrruoro BHI{MaHur rpe6ylor raKxe Borrpocu paspa6orKr{ u co31ankrfl

BeTpoBbIx 9HepreTlrqecKl4x ycTaHoBoK, rrpeAHa3HarleHHbrx AJr.rI gKcTpeMaJrbHbrx

yclonzfi gKcrlJlyararlr4vr, o6na4arorqunau AocraroqHo HaAexHbrMH

sHepferl{qecKr{Mr.r xapaKTepLrcrHKaMr4. 3o$exu{BHoe perueHr.re no4o6urrx 3aAarr B

ocHoBHoM cB;I3aHo c r{crroJrb3oBaHl{eM MeroAoB Qusuuecrofo I4 MareMarl,IqecKofo

MOAeJrr{poBaHVfl,.

2, Oqenma coAepr€Hrrfl Arrcceprarlrlu, ee 3aBeprrreHHocru B rIeJroM

Pa6ora lnarrvrca:na rlo o6qenpzusrofi cxeMe u cocror4T vr3 BBeAeHr,r{;
qerhrpex HraB; 3aKJrrorreHr{fl, coAepxauero o6qne BbrBoAbr; crrucKa
[c[oJlb3osannoft JlklTeparypbr; cnrrcKa coKparqenufi, kr ycJroBHrrx o6ogsateuuit;
npraroxeurafi. Ona Ia3JIoxeHa Ha 165 crpaHr{rlax, coAepxr.rr 144 crpaHurl
ocHoBHoro reKcra c 60 pucyHKaMu u L2 ra6rurqauIa, cflr{coK rrcnoJrbsosaHHofi

Jll{Teparyphl Hacql{Tbrsaer 135 Har{MeHoBauuit, B ToM qucre 16 na HHocrpaHHbrx

fl3brKax. Kax4ar rJraBa 3aKaHqprB aercfl. KparKr{Mr{ BbrBoAaMI4.

B [pI{JIoxeHI4flx pa3MeIrIeHbI o6o6uleuuax Kapra flpoAoJrxrareJrbHocrrr

conne.rHofi paALralJkru B pa3flrqHbrx pafiouax Pecuy6nzxu TagxwtcucraH,
cpeAHeroAoBafl cKopocrb Berpa rro reppr{Topr{u TaAxurucrana, [acnoprHhre

AaHHbIe cepuftHo BblrycKaeMblx BOy naanofi MorrlHocrr4, roe$SzqrreHrbr
LIcrIoJIb3oBaHvrs. oHepruu Berpa, 3aBr4cr{Mocrb ruxo4uofi Morquocrr{ B3y or
I{3MeHeHI{f CKOpOCTI{ BeTpOBOfO rrOTOKa, KOnIAU rraTeHTOB Ha [OJre3HyrO MOAeJrb,

BonpocaM HaIITJII4 orpaxeHl4e s 27 ne.raruofi pa6ore, LT3 Koropbrx: 3 crarbu

aKT BHeAp elaufl. p e3yJrbraroB AH c c eprarlLr oHHofi p a6 oru.

Ta4NzrucraH, 6 [areHToB

cooTBeTcTByeT Kpr{Tepr{trM,

yr6uux creuenefi.

Ha uso6perenux

ouy6mExoBaHbl B xypuaJlax r43 repeqH.rr BAK npz llpe3raAeHre Pecuy6mzxu

OcnosHsIe BEIBoArI rr [peAJloxeHr{f rro paccMarpr{BaeMbrM B Attccepra\vu

C o4epxanrzr e aBTop e S ep ara co orBercrByer c oAepxaHrro Ar4 cce pr ar]iuu.

O6rercravru uccJreAoBankrla 4krccepraqraoHnofi pa6oru f,BJrflrorc.rr

JIoK€IJIbHhre gJleKTpogHeprerr4rrecKlre cucreMbr Ha 6ase eoso6HosJrf,eMbrx

I{croqHI4KoB sHeptlrll, B'ToM qracle JroK€urbHbre gHeproclrcreMhr Ha ocHoBe M|SC
z B3Y.

[pegrvrerorvr [ccJreAoBaHrrfl .f,BJr.fiercf, [oBblrrreHl{e

QynrqrEoH[poBaHurr JroK€urbHbrx gHeprocr{creM Ha 6ase

I{CTOTIHT{KOB 3HeprIII4 3a Cqer ?rx KoMlJreKcHoro [crroJlb3oBaHu.fl.
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noso6uoeJrf,eMbrx
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o6ocnosauHofi TeopI{I{ o[TLrMrl3aqr4rlr pexr.rMoB pa6omr pa3HoxapaKTepHbrx



feHepprpyrcru[x ucTotIHI,IKoB B JIoKuuIbHbIx SJreKTpo9HepferuqecKr4x cracreMax r,r

lo rroBbIIIreH?IIO e$$exrunHocrulpaspa6ome rexHI4rIecKHx peruenufi

BeTpoSHepfeTI,IqecKI4x ycTaHoBoK.

3aAaqu [ccJreAoBaunfi:

1. O6o6uum vr rpoaHaJrr{3}rpoBarb ranQopuaqurc o coBpeMeHHoM

cocro.f,Hvrr{ gJreKTpogHepreruKu Ha reppurop}Iu Pecny6rzxu TaANurucraH, a

TaKxe cyuecrByroqux cnoco6os u cpeAcrB [oBbIIueHI4fl I{x gHepreru.Iecrofi

e$SerrnaHocrr4, ocJra6JreHufl.3aBilctrMocrr4 yAaJIeHHbIx HaceJIeHHbIx nyHKToB or

HaJrr[I{r4s. BoAHbIx p e cyp coB.

2. Pazpa6orarr MeroA orrrtrMr43arllrrr gHeprororpe6rreHurfl. or iloKaJlrsofi

sHepfocl4cTeMbr, [peAycMaTpuBaroqa[ yqeT HeorpaHLTqeHHoro KoiIHqecTBa

pa3HoxapaKTepHbrx HcrorrHuKos sogo6HosrxeNaofi greKTpl{rlecxofi gHeprlzl4.

3. Paspa6omm pacqerHyro MareMarl{qecKyro MoAeJIb noralrnofi
oJreKTpooHepreruqecrofi cucreMbr Ha ocHoBe MI3C, B3y I{ HaKorII{TeJIfl oHeprul4

All.fl oueHKr,l 14 aHaJrv3a s$QerrunHoro yilpaBJleHl{fl arrunnofi narpysrofi B

ycJroBrr.f,x xecrKoro 4eQrrqura BoALI.

4, ?IccreAosam BJrrrflHr{e BerpogHeprerzuecrofi ycraHoBKpr Ha pexlaM

pa6oru roralrnoft gJreKTpogHeprer[qecrofi crlcreMbl kr u3MeHeHI4e

roH$urypa\uu rpaQnron Harpy3Kr4 uorpe6urerefi (urru rpynr norpe6urenefi)

axrueuofi MorrlHocru.

5. Ilponecru KoMrrJreKcHoe I{ccJIeAoBa:nue no Qusuvecxoiray pr

MareMarr{qe cKoMy MoAeJr}rpoBaHr{ro pexrlM o B p a6otsI BerpoBblx o HeprerlarlecKl4x

Ha pa6oryycTaHoBoK, BbITIoJIHI{Tb AHAJTVT3 Lr){ BIrVlflHI,.Ifl.

sJreKTpogHeprerr{rrecrofi crrcreMbr Lr Ha ocHoBe

p aspa6orarb peKoM eH [ar\uv rro rp aKTr4qecKoMy rIpI{MeHeHI{}o ;

6. Paspa6orarr kr 3a[areHToBarb KoHcrpyKrlurc nerponofi ycraHoBK]r

MHO|OJTOITaCTHOTO TLrtra, T4MeIOUIyIO yIyqIUeHHbIe nOKUBaTeJII4 IIO CTapTOBOMy

MoMeHTy, ros$Surlr{eHTy r{crroJrb3oBanr4fl, Berpa, ycrofiuurocrr{ pa6omr

KoHcrpyKrILTr{ rtpu pa6ore B ycJroBuflx typ6yrenrHocru, a raKxe
o6 e cne.runaroqefi cHr.rxeHr{e 3 arp ar na o6cryx}rBaHrre.

7. flporecna rexH[Ko-gKoHoMr{qecKoe o6ocnosanze [p]rMeHeHuf,

JroK€urbHbrx gJreKTpogHeprerkrqecKr{x crrcreM, AIrfl gJreKTpocua6xeuzs B

ropoAcKofi cpe4e.

MeroAu rrccJreAoBaHlrfl. Arropou lrprt perueum rrocraBJreHHbrx ga4a't

rrplrMeHrJrrrcb MeroAbI Teoperr{qectcofi gJreKTporexHr4KLI, MeroA Mr4HrzMr,r3arJuu

lunefinofi Syuxquu rpl,r rr,rHefinrrx orpaHzr{enuflx B BraAe paBeHcrB r{ HepaBeHcrB

(cuunnexc-uero4), MeroAbr MareMarzqecKoro MoAeJrLrpoBaHvrfl\ uporpauuHufi

noJlyrleHHbIx

noxamnofi
pe3yJrbraroB

rraKer MATLAB / S imulink, MeroAbr Sraszue croro MoAeJrLrp oBaHLrf, .



Hayunan HoBrI3Ha pa6orrt cocrollr B cJIeAyIouIeM:

1. Perueua 3aqavra orITLIMH3aIIuu sHeprolorpe6lenu.a or

sHeproc[cTeMbI, npeAycMarpl{Baloulaf, yrler HeorpaHlaqeHHofo

pa3HoxapaKTepHbrx HcrorrHr4Kos sogo6Hosnxei\,{ofi oleKTplaalecrofi gHepn{Ia, TaKHx

roxamnofi
KOJIHIIECTBA

6arapeu,KaK M€UIbIe ru.4pOSneKTpOCTaHI{uu, BeTpOyCTaHOBKLI, COJIHeIIHEIe

6uoycmnoBKl4 c HaKorII{TeJITMI{ pul3Jlut{Horo rl{ila.

2. Paspa6orana MeroAr{Ka noBbrrrreur{fl e$$erruBHocrl{ pa6oru MuuIbIx

f3C B ycJroBr,rflx xecrKoro 4eSzrJtna BoAbr, [pe,[ycMarpl{Baroqas [oAKrIoqeHI4e

K Cerr{ BerporeHeparopa v Harpy3KI,I, piB.{enenuofi Ha ABe rIacrL'I: crporo

3aAaHHyro u Bapr4aTvrBHylo, I{3MeHf, eMyro B IIeJI{X OlrI,tMI{3aUI{I{.

3. Pa:pa6oraHa KoHcrpyKrlr,rs BOY KapyceJrbHoro rurrra c BepruKalruofi

ocbro, BKfl]oqaroularr B ce6.s ucnoJIb3oBaHLIe oAHo, AByx H MHorospycHElx

KOHCTpyKTIZT{ BerpOKOJIeCa;

4 . [oxazaua s Q Q e rruBHo crb KoppeKrI4poBKI4 KoHcrpyKIIuI{ Berp oryp 6uusI,

B qacTHocTI{, IIyTeM i{3MeHeHLIfl ooOTHOIII9HkIS. CTopoH poTopa 14 pEBMepOB

Jrorracrr4 c rleJrbro yBertuqeHkT{ roeS$HIILTeHTa MoIrIHocrrI. flonyueurt

AOCrOBepHbre pe3yJrbTaTbr, no3BoJrflrorque paccMaTpl4Barb pexlllMbl pa6oru B

ur.rpoKoM Ar4a[a3oHe r{3MeHeHr{f, cKopocrl{ BerpoBoro [oroKa (or 1 rr,r/c 4o 30nr/c).

Ilparcrn.recKafl IIeHHocrb pa6orul:
1. Pesynsraru nccJreAoBasnfi 14 paspa6oraHHble HafrHo-TexHHqecKLIe

pellleHr{rr no co3AaHr{Io JroKaJrbHbrx 9JIeKTpogHepreTI{qecKI{x cI{cTeM c

pa3HoxapaKTepubrMr{ ucrorrHr{KaMr4 oJreKTpogHepH4}I MoryT 6um I{c[oJIb3oBaHbI

AJrf, peurv3arluw AoJrocpo.rHofi flporpaMMbl ocBoeHlifl eoso6HonJlfleMblx

I.ICTOIIHEKOB sHEPTI{U N P E CUY6IUTE TAANTArcUCTAH.

2. Pa:pa6oraHnafl, BOy c yJrf{ueHHbrMu gHeprerraqecKuMra rIoKa3areJIrMH

Moxer 6urr r4crrolrb3opaHa ttpr4 co3Aanutr JIoK€rJrbHbrx oJreKTpogHeprerl4rlecKl4x

cr4cTeM, rrpeAHa3HarleHHbrx AJrf, SKcrr[yaTarJuk[ B SKcTpeMaJIbHbIX yCJIOBI4f,X AJIf,

yA€LIreHHbrx n rpylHoAocrynnrrx pafioHoB (nacenenHblx nyHr<ron) Pecny6nuxn

TaANurracraH.

3. Marepuarbr AlzlccepralluoHHofi pa6omr BHeApeHbI a yue6ustfi npoqecc

AelapTaMeHTa 3JreKTposHeprerr{Kr{ r{ gJreKTporexHr{Krlr AB@y upu o6eclIerleHplH

Ar{crlrarrJrrruu <OcuoBbI npoerrsofi ,{e.f,TeJrbHocrl{) u Ha raQ. <3reKTpI4rIecKZe

craHur{rD) TTy raMeHu aKaAeMHKa M.C. Ocnuu.
4. Pesylrrarbr Ar{cceprarlr4oHHofi pa6oru ucrIoJIb3oBaHbI npz co3Aanuu

3Konepr.rMeHT€urbHofi ycranoBKr4 JroKaJEHofi sJreKTposHepreTllqecrofi cLIcTeMbI Ha

6ase BerporeHeparopa Ha ra$e4pe gJreKTpogHeprerr{KrT u gJIeKTporexHLIKLI

ABOy, a raKxe na xa$e4pe oJreKTpuqecKr4e craHqr,Tlr TTy I{MeHI4 aKaAeMuKa

M.C. Oczturur.

4



OcHosH rI e rloJrolmeHr{fl , BbrHocuMbr e Ha ga IrIrITy :

1. flyrz pelxeHll.fl upo6reu o6ecue.reHLr.rr gneKTpocna6xeur4eM rorp e6ure11eir
B y.4aJreHHrrx paft ou ax T anxuKkrcrana.

2. flpzuquuu cosAaHl{fl JIoK€uIbHBrx eHeprerr{qecKrax cr{creM Ha 6aze
r{crroJrb3o Balf.r4fl. pa3HoxapaKTepHbrx 14 croqH}rKoB SHepfI{I{.

3. Cryyrrypa u npI4HIIrn peaJrLrcar\uu eKcrrepr,rMeHr€urbHoro o6parqa
BeprraKaJrbHo - ocesofi B3y c AByxb.rrpycHbrM poropoM.

4. Anroputu KoppeKTHpoBKLI KoHcrpyKuLru Berporyp6uuu, B rracrHocrr4,

[yTeM I{3MeHeHI{f, COOTHOIUeHUS, CTOpOH pOTOpa u pa3MepoB Jroracrr{ c rleJrbro
yBeirr{qeHux roe$Qurlr{eHTa Morquocrr{.

5. Pesynrrarbr reoperl{qecKlrrx u eKclepLrMeHT€urbHbrx }rccJreAoB auuit,
pexl'IMoB pa6otu BepruK€LllbHo-oceBofi B3Y KapyceJrbHoro rurraB cocraBe nOC.

B uepnofi r.nane npoBeAeH aHaJrug coBpeMeHHoro cocro;rHrdx z npo6rena
sJIeKTpocnaixe:Hux norpe6uteteft or JIoKuuIbHBIx gJre6TpogHeprerr{qecKr{x

cl{creM. Jloxalrsrre gJIeKTpogHeprerurrecK?re cr{creMbl gJreKTpocHa6xeHz.s

I{3BecrHbI AaBHo, Ho rIocJIe [o.rrBJreHr{.[ reHepupylorryIx ycraHoBoK 6onruofi
MOIIIHOOTI{ 14 [ocJleAyroqero ofregu:aeuut, oH]r ycryrruJrrr cBoe Mecro
ueHrpaJII{3oBaHHbIM sHeprerr{qecKr{M cer.rrM. OAHaxo B rrocJreAH7e BpeM.rr
na6nrc4aercf, pocr ux -rrvrctra.

I4sroxeHrr ocHoBHbre

cr.rcTeMaM gJreKTpocna6Neuufi
rpe6onanux,

sa 6ase BI43.
lpeAsflBJrtreMbre K JrOKaJrbHbrM

Oriue.reHo, qro oHI{ o[peAeJl.f,Iorcf, B

uarofi renepaqlr4.

no ncrroilb3oBaHr4ro naz6oree .{ocrytrH6lx
sHeprrril B JrOK€UrbHhrx gJreKTposHepreTr{qecKr{x

ocHoBHoM cneqz$zrofi BrrnLa ucrloJlb3yeMoro r{croqHr{Ka u norpe6zreJrf,Mr{
SJIeKTpoSHeplzl{, Koropble I4MeIor croxacrl{'IecKzfi xapaKrep, IIpraBoAt4Tcfl
xnaccu$uKalll'If, JIoK€uIbHbIx gJleKTpooHeprerr.rqecKLrx cLrcreM gJreKTpocna6NeHz.s

C I{CIOJIb3OBAHT{ EM 14 CTOqHI,IKOB

flanrr rpeAJroxenkrs.
noso6Honr.seMbrx lrcrorIHI4KoB

cr.r cre Max p e cny6ma Kr.r AJr.,r rro BbrlreH rLfl , Lrx e fi s e rrzBHo cr}r.
Bo nropofi rJIaBe [pI4Be.{eHEr pe3yJrbraTbr MareMar14qecKoro

MoAeJII4poBaHprfl' JIoKaJIbHofi slertpooHepreTra.recxofi cr{cTeMbr c MpSC n B3y
KapyceJrbHoro TLrfra.

flpu perueilLru 3alracjv rou6uuvpoBaHHoro rprrMeHenzs BI,ID Bo3Hr4Kaer
ueo6xoguMocrb paccMarpLrBarb HecKoJrbKo Kplrrepr{eB onrr{Mr,Baur{r4
(vrrEunuu3arJvru uluttu MaKcLIMLt3ar\ur4 noKa3arerefi), AJrs olpeAeJreHrarr Koropbrx
MOXHO flpl{MeHrrrb MareMarl{qecKr,re MoAeJrr,r ocHoBaHHbre, Harrpr,rMep, Hd
pelrreHnz 3aAaq nranefiuoro IrporpaMMltpoBaHufl,r{ reHerr4qecKoro ErJpopr4TMa.

Tarxe [peAcraBJIeHhI pe3yJlbrarbr raccJreAoB alufl. no o6ecueqenraro
Ha4exHofi pa6oru JIoKaJIbHofi sneprocucreMbr nprir Mt4HrEuamnoft 3aBrrcr4Mocrrr
or flepBuqHoro ucroqHLlKa uyreM BoBJrerreHLr[ B eHepro6alanc Apyrux
I{croqHI4KoB. Ha [epBoM oral]e pe[reHa sa1a-ta olrr{M}r3arlr{r4 nupa6orxu



9JIeKTpogHepn4I4 IIyTeM MoAeJII4poBaHVfl. aBToHoMHOfi oHep1ogt4cTeMbr c
o6sgaterbHblM freroM 3aAaHHofi u BapuarvBHofi qacrefi MoruHocrr4 Harpy3Kr{
rlyreM LIctIoJIb3OBAHLrfl reHerraqecKoro aJroplrrMa u MeroAa MI{HI{MI,r3A\UW

rrHefiHofi f,ynrqun rpI,I Jll{Hefisrtx orpaHrarremlrflxB Br,rAe paBeHcrB r,r HepaBeHcrB
(cuunnerc rraeroA). rlpeuuryulecrBoM .rrBJr.rerc.n nonurrfi y.rer HeorpaHnqeHHoro
KorLIqecrBa pa3HoxapaKTepHblx rrcroqHlrKoB Boso6Hoslgelaofi greKTpt4rrecxofi
sHepfr{r4.

I.nana 3 nocaxqeHa pa3pa6orre 14 MoAeJrrlpoBaHr4ro ycrpoficrn roxa6uofi
3Hepfocr4cTeMbr, rlacrHocrl,I, BerpooHepretu.recrofi ycraHoBKrz
MHoroJloracrHoro rLlrta. Ilpune4eua rocraHoBKa sa1aqn AJrfl pa3pa6orxz BDy
KapyceJlbHoro rvtfla, orBeqarcqero ycJroBr4.,rM Pecny6nzru Ta4NzxzcraH.
Ilonyreul{e MaKcl4ualurofi gHepn4ra s B3Y s 6omuofi creuegu 3aBr{cr4T or
outuuanrHofi KoHcrpyKqru u parlploHaJrrnofi Qopuu KoHcrpyKrrrBHbrx
SJIEMEHTOB.

flponegen cpaBHlrrelrnrrft a*aufirs 4eficrnyroIqux roncrpyr<qzfi BOy
MHoroJloracrHoro rur7a. Kos@SnqLIeHr rroJre3Horo 4eficrnux (KilD B3y B
rlepBylo oqepeAb orrpeAer.serc.fl B3ar{MoAeficrsraeN,r BerpoBor-o rroroKa c
JIolacTf,MI4 BerpoKoJleca. flpanznruo nu6pauuue SopMa vr Tra[hr tonacrefi, a
TaKXe yfJIbI I{X yCTaHOBKI{ fro OTHOrrreHr4ro K HalpaBJreH}rro [oroKa MoryT,
cyrlecrBeHHo yMeHbIIrI{T [OTepI4 MOTTIHOCTLI 14 CTeneHb BJrr4.rrHr4rr HerrpoAyKTrzrBHbrx
yfJroB.

Taxxe rpI{BeAeH a pazpa1 oraHHa.r KoHcrpyKrtrr{fl Beprr{K€LJrbHo oceBoro BOy
MHOTOJIOITaCTHOTO TVITTA AJIf, JrOKaJrbHbrx r{cToqHEKoB SJreKTpOCrualXeruuf,.,
[pI{BeAeHbI pe3yJlbTarbl pacqerHbrx u gKcnepnMeHTslJrbHhrx r{ccJreAoB asuit
sHeprerllqecKux xapaKTepl4craK Bgy c freroM rcoesszqvre*Ta coorHorrreHr4e
cropoH, AJrfl sroro paspa6oran aJrroprirrM pacqera rapaMerpoB B3y c
BepruK€rlrrnofi ocbro BparqeHr4s.

Antopou pazpa1otaua LrwtrrarlvtoHHa.fl KoMrrbrorepHafl MoAejrb pa6oru
BeprI{KEl.JIbHo oceBoft rerpooHeprerl{.recxofi ycraHoBKr{ B cpeAe Matlab, .{rfl qero
6ula [peAJloxeua @yuKul/toHuulbHafl cxeM a uMurar\uonuofi MoAeJrr4, a [oroM
paspa6or ana caMa MoAeJrb.

Anrop [pI4BoAur olLIcaHI4e paspa6oraHHoro creHAa AJrfl Lrcrrbrra1ufl,
louactefi BeprvKaJrbHo oceBblx B3y u pe3yJrbrarbr gxcnepr4MeHTaJr6Hbrx

r{ccJreAoB anufi pa60rrr Beprr,rKEr.JrbHO OCeBOfi B3y KapyceJrbHoro rvrfia.
B uerneptofi r.nane npeAcraBJleHbr pe3yJrbrarbr rexHr4Ko-gKoHoMr4qecKoro

onllcaHl4-fl sSfiexruBHocrpl lrcrroJlb3oBaltrfl. JroKaJrbHofi slexrpogHeprerra.recxoft
cr{creMbr AJr.f, ropo4crofi cpeAbr.

Aaropou Aa]Fra KoJI[qecrBeHHa.[ orIeHKa BerponoreHrl[aJra ropo4croft
cpeAbl, AJIfl KoJrl{qecrseHHofi oIIeHKI{ BerpofloreHrlaaJra ropo4crofi cpelbr
qenecoo6p€BHo uc[oJlb3oBarb KaK npl{poAHhre Lr aHTpo[oreHHbre [oKa3areJrlr, TaK



u TaKI4e IIOH.IITI/If,, KaK IJIOTHOCTb IIIepOXoBaTOcTH, I4HTOHCI4BHOoTr Typ6yJreHTHbrx

loroKoB kr Ap. Orvreuaercx, qro STLI rroKa3areJrLT HanpflMyro ulir4 KocBeHHo

rro3BoJrf, roT orleHr4Tb rrp o r{3BoAuTeJrbHocTb Typ6uHbr.

O6ocnonala Ha[exHocrb JIoK€rIrbHofi srerrpogHeprerlrqecKofi cl4creMbl Ha

ocHoBe BI43 14 noKa3aHbl TexHllKo-gKouoMuqecKrre flper,rMyrrlecrBa aerponofi
gHepfr{r4 IJrf,
Ta4NurucraH.

eireKrpocHa6xeuz.a yAaJreHHbrx notpe6urelefi Pecuy6rurru

3. [ocroBepHocrb r.r HoBr.r3Ha KaxAoro ocHoBHoro BbrBo ila vJrur

p$yJrbTaTa ArrccepTau Hrr

O6ocuonaHHocrb pI AocroBepHocrb 6onrruzncrBa HalqHbrx [oJroxenufi u
BEIBOAOB, CAeJIaHHbIX IIO pe3yJrbraraM TeoperilqecKr4x rr sKcrrepLrMeHTErJrbHbrX

LIccJIeAoBaruufi o6ycnonneHrr MeroAl{qecKr,r npanunrnofi uocranoerofi 3a1a-r.,

lpLrMeHeHr{eM SQQerrzBHbrx MeroAoB HarrHoro uccJreAoBaFl:rlfl. u
coorBercrByroqux o6rexrusHbrx Kpr{Tepr,reB orIeHKr4 pe3yJrbraroB.

Brrnogrr 14 pe3yJlbrarhl, noryqeHHbre rrpr{ BrrnoJrHeruuu pa6orbr, alpo6zponaurr
ua rou$epeHrlr4.f,x.

BrtnoArr B ocHoBHoM Hocf,T ronrperuufi 4ocroaepuufi xapaKTep,
coorBercTByroT fIocraBJIeHHbrM rtreJrf,M H }AAA'-].A}{ U paoKpbrBaroT TeMy U

pe3yJrbrarrr HayqHbrx lrocJreAosaHufi .

Ha ocHoBaHI4I/t [poBe.qeHHhrx reoperzqecKzx kr gKcrIepI{MeHT€IJIbHhIx

r4ccneAoB anufi. aBropoM c s opuynlrp oB aHhr cJreAyroque BbrBo.{br :

Ilepnrrfi BbrBoA [ocBflrr{eH
3JreKTpO3HepreTr{Kr4 Ha Teppr.rTopt4Lr Pecny6maru
cylqecrBylol{ux cuoco6os v cpeAcrB IroBbrrueHLr.fl vrx gHeprerlr.recKofi

sQ$errznHocrl{. B p*ynrtate o6o6ulenux AaHHbrx [oK€BaHo, qro B Hacroflruee
BpeM.[ Ha.{exHocrb I{ s$SexruBHocrb oJreKrpocna6xenzflyla]relnux pafioHoB Ha
reppl'Iropt'Iu Pecny6nuxu Ta4Nur<ucraH.rrBJr.flercr aKryalurofi upo6neirrofi.

B rtno4 .xBJlgerc.fl [ocraHoBorrHbrM

Bropofi BbrBoA rrocBrrrleH
sHeprolorpe6lenus or JIoKEuIbHofi sueprocrircreMbr, npeAycMarpznaroqufi yr{er
HeorpaHl{qeHHoro KOInqecTBa pa3HoxapaKTepHblx I/tcTOqHnKoB sOgO6HOslseinofi
ereKTpuqecxofi eHepryILT Crporar MareMarvqecKa.f, rrocraHoBKa H perrreHr4e
3a4aqu IIo onrl{Mn3arrvu gHeprolrorpe6neHz.fi rro3BoJrur pa3pa6arrrsam cLrcreMbr
eSSerrunHoro sJreKTpoosa6xenzg AJrf KoHKperHbrx yclorzfi yAaJreHHbrx
par4oHoB.

B uro4 .f, BJrrercfl rro craHoBoqHbrM, KoHKperHbrM r{ Ao croBepHbrM.
Tperufi BbIBoA rIocBf,IrIeH paspa6orrce MareMarlr.recKofi MoAeJrr{

.noralruofi sJleKTpooHeprerurrecrofi cracreMbr Ha ocHoBe Mf3C, Bgy Lr

HaKoEI4Ters sHeprau AItfl oIIeHKlr u aHaJrH3a e{SerrzBHoro ylpaBJreHurr

aHaJTLr3y coBpeMeHHoro cocTo{Hug

Ta4xuxucraH, a raKxe

KOHKpeTHbIM r{

paspa6orre
AOCTOBepHbTM.

MeTOAa OlTr{Mr{3arlr4r4



aKrr{BHofi Harpy3Kofi B ycJroBraf,x xecrKoro Ae$vqura BoAbr. ZccreAonankre

,qannofi crpyKTypbl roxarlrnofi oJreKTpooHepreruqecrofi cucreMbr [yreM
pa3AeJreHu.rr MorrlHocTr{ Harpy3Kr{ Ha cTporo 3a.qaHHyro u BaplraTuBHyro qacTb

loKa3€Lilo qenecoo6pa3Hocrb ee npuueHeHr.rf, rrpu perueHtrv 3aAaqu noBbrrrleHr{fl

e$SextunHocrl{ pa6omr M€LIrbrx f3C B ycJroBrflx xecrKoro 4eQurJwraBoAbr.
BHsoA flBJrflerc.fl HoBhrM r{ AocroBepHbrM.
B rrerBeproM BbrBoAe rrplrBeAeHbr p*yJrbrarbr

BerpooHepretu.recxofi ycraHoBKr,r Ha pexrrM pa6oru
gJleKTpogHeprerr,rqecKofi cr{creMhr B ycnoBr4rx r43MeHeHr{.,r

rpa$uron Harpy3KH nqrpe6urerefi arrlasuofi MorrlHocrr{ c rroMorrlbro MeroAoB

MareMarzqecKoro MoAeJILIpoBaHufl,. B pesymrare pa3pa6oranu peKoMeHAarluu no
rpaKruqecKoMy rpr{MeHeuralo B3Y.

B nnrou BbIBoAe [peAJroxeHbr r{ BalareHToBaHbr HoBbre KoHcrpyKrILTr{

serponofi ycraHoBKI{ MHoroJlorlacrHoro rr.rla. Paspa6oraHHbre KoHcrpyKrlzz B3Y
KapyceJlbHoro rl4na c Beprr{Kamuofi ocbro, BKJr}oqarculue B ce6s racloJrb3oBaHr{e

o,uHo, AByx rI MHoroflpycHblx KoHcTpyKrIr{r{ BeTpoKoJreca, a TaKxe TexHr4rrecKrre

peIueHI4rI Io3BOJLTIIOT CyrqeCTBeHHO yJrrr[rr4Tb rroKa3aTeJrr{ IIO CTapTOBOMy

MoMeHTy, roeQSI{rI}reHTy r{c[oJrb3oBanvrfl. Berpa, ycrofiuunocrr{ pa6oru
KoHcrpyKIII{I{ npu pa6ore B ycJroBr4xx ryplyJreHTHocrrrr, a raxxe o6ecne.rurr
cHr{xeHue 3arpar na o6clyxr{BaHr{e.

Bueog flBJIf,ercf, HoBbrM, KoHKperHhrM r{ AocroBepHbrM.
IIIecrofi nrrsoA [ocB.,tueH rexHrlKo-oKoHoMr{qecKoMy o6ourosaHurc

npLIMeHeHI{.tt JIOKaJrbHbrX SJreKTpO3HepreTr{qeCKr4X Cr4CTeM AJrf, 3JreKTpOCUa6XeHZs

B ropo4cxofi cpeAe. Ilorasauo, rrro eS$erruBHocrb r4crroJrb3oBaHufl, BOy B

ycJloBrrflx ropoAcKofi cpegn n 6omruofi creneur4 3aB]rcr{T or o6ourosauHoro
nu6opa Mecra pacrloJloxennfl,ycrauoBKr,r c freroM Bbrcorbr 6nusnexaqux sgauufi
v Ha[paBneuufi BerpoBbrx [oroKoB.

BrrnoA .rrBJrfl ercf, HoBbrM, KoHKperHbrM r{ AocroBepHbrM.
BrrsoArr kr 3aKJlK)rreHrrfl, cAeJraHHbre B pa6ore, o6ocnonanu u

14 ccJreAoB aHLrfl, BJrH_fl HI4e

noramHofi
rou$urypa:quu

cooTBeTcTByIoT coAepxaHllfl M rlraB Ar{cCepTarIW V HayqHbrM ny6rzraquxu.

4. 3ua.ruMocrb AJrfl Hayrcrr ll [panTrrrcrr ocHoBHbrx pe3yJrbraroB rr

BbIBOAOB

Pesylrtaru klccneAoBarruft u paspa6oraHHbre HayqHo-TexHr{qecKr4e

perlreHllf, MoryT 6urr aclloJlb3oBaHbl rtpu co3AaHr{[ JroKaJrbHbrx

SJIeKTpOSHepreTI{qeCKI4X CI4CTeM, [peAHEI3HaqeHHhIX AJrfl gKCrrJryaTArJUVt B

3KCTPEM€LJIbHbIX YCJIOB}If,X AIIfl YA€TJIEHHbIX V TPYAHOAOCTYTIHbIX par{oHoB

(naceleHnbrx nyHKron) Pecny6rurru TaANurucraH.
Matepuarsr IlrcceprarluoHuofi pa6oru BHeApeHbr B yue6uufi rpoqecc

Ae[apTaMeHTa sJIeKTposHepIeTHKu Izt sJIeKTpoTexHuKn AB@y upu O6eClerreHr,rkr



AI{cIII{nJII{HrI <<Ocuobrr npoerrHofi Ae.f,TeJrbHocrr4), npu co3AaHurz
gKcrrepl4MeHT€ulbHofi ycranoBKr{ JroKErJmHofi gJreKTpogHepreruqecxofi crlcreMbr Ha

6ase BerporeHeparopa B AB(DY
TexHr{rrecKofo yHr,rBepcHTeTa }IMeHI{

AucrIHrrJrr{H <<(DHszqecKr{e ocHoBbr

<Pexuurr pa6orrt oileKrpoo6opy4osauax HerpaAraqr4oHHbrx soso6HosJrf,eMbrx

I{crorIHI4KoB gHepfl{u> u <Pexuirau pa6orbr gneKTpogHeprerr4rrecKr4xcracreM).

AnropeQepar u nyd.nurcaqurr pe3yJrbraroB rrccJreAoBaHlrfl

AaropeSepar coorBercrByer coAepxaHr{ro Ar,rccepraqzouHoft pa6omr kt

BKlIOqaeT KparKoe ofrr{caHr4e ocHoBHbrx MaTepr4€uroB Ar4cceprarJkrkr, pe3yJrbTaTbr

zccJreAoB aHus, lr BbrBoAbr uo pa6ore.

OcnosHsre pe3yJlbrarbl Auccepra:rry4u ony6nuroBaHbr B 2l nerrarHbrx

pa6orax, B ToM rlucre 3 pa6oru B perleH3r{pyeMbrx ks1alyrflx peKoMeHAoBaHHbrx

BAK rpLt flpesu4eHre Pecny6nzxz Ta4xurucraH Arrfl ony6luroBaHvTs,
p$yJrbraroB Ar{cceprarlrroHHbrx LTccJreAoBanuft, 10 pa6or B rpyaax
Mex4ynapoAHblx u Bcepoccnfi crux HafrHo-rexHzqecKux rouSepeHrlr4r4, 2 pa6or
B Apyrlrx r4sAaHuflx, 6 uarenrax Ha [oJre3Hbre MoAeJrLr.

5. 3aMe.rarnfl no pa6ore
1. IlparrnqecKa.f, 3Haql{Mocrb pa6oru B r{c[oJrb3oBanr4pt pe3yJrbraroB rrpLT

peaurn3alllztu nporpaMMbr ocBoeHufl soso6Hosr.seMbrx r{croqHr{KoB gHeprur.I

Ta4xurzcraHa He KoHKperrmnpoBaHa.

2. B pa6ore orcyrcrByer uo4po6uufi anailus Aef,reJrbHocrLr yqeHbrx Pecny6marz
Ta4xurcucraH, Koropbre 3aHr,rMarorcf, B groM HarpaBJrenvrr4 c 1980-x roAoB.

BHr4MaHr4e OUeHKe BltIdflHLIfl, Ha

ycTaHoBKr{ [JroTHocTr{ Bo3AyXa U

3. B pa6ore yAeJreHo HeAocraroqHoe

lpoLI3BoAllTeJIbHocTb BeTpogHeprernuecrofi

Apyrlax arvrocQepnux SarropoB. Ha crp. 32 u crp. 85 Ar{cceprarlr{r4 rurorHocrb
Bo3.{yxa p, coorBercrBeHHo, flpr{BeAeta lr2 u 1,225.

4. Crp. 92 auccepralluv: <Ans aAeKBarHocrr{ roirfreHHbrx pe3yJrbraroB aBropaMr{
pazpa6otaua gKcleplirMeHTaJrbHo- AeMoHcrpaquoHHaf, ycraHoBKa. flopx4orc pr

ycJIoBI{f, rIpoBeAeHI{fl 3KC[epUMeHTa He npr4BOAUTCfl, Lr He Olr4obrBaeTofl MeTOAr4Ka,

rlo Koropofi upozsBoAl{Tcf, cpaBHeHrre [oryqeHHbrx pe3yJrbraroB.). Cuuraro, uro
4annrrfi MareplrtrJr yKpenr,rJr 6u upaxruqecKyro 3HaqraMoctr pa6oru.
5. I4s rrrecrla [areHToB Ha [oJre3Hyro MoAeJrb aBTopa ABa rrareHTa Ha noJre3Hyro

MoAeAb NNs193227 u 193703 uparruqecKu He orHocsrcs K reMe EccJreAoBa;rtuir.

6. B ALIcepraIIEH u anropeSepare Bcrpeqarorcfl orAeJrbHbre rexHurrecKrlre u
crulrvrcrurtlecKue oruu6ru. Hanpuuep, crp.97 Alrcceprar\uu: Her o6osHa.reHus

ocefi LI eAI{HI{U rl3MepeHl4rr; crp. 101, pnc.3.28 lucceprarlkrrr: PucyuoK qepHo-

6emrfi. Huxe roBopl{Tc{ o IIBerHoNa o6osHaqemuvr KoMrroHeHroB ynpoqenHofi
cxeMhr, rrTo 3aTpyAHreT BoclpLrf,Tr{e.

u B yue6Hona rpoqecce TagxurcKoro

aKaAeMr4Ka M.C. Ocuuu npu o6ecreqeHuu

sogo6HosJlrreMbrx r{croqHLrKoB gHeprr{u),



6. 3an.nrcrreHue
Pyrono4crByscb rpe6oaaHnfrMr <<flonoxenll.s o flpficyxAenuu yrEnux

crcueuefi>> BAK rpu flpeeu4eute Pecuy6luxra Ta4xrarucraH, orleHr4Baf,

coAepxaHue AI{ccepraII?IoHHofi pa6omr B IIenoM MoxHo 3aKJrroqr{Tb, trro oHa
BbIIOJIHEHA aKTyaJrbHyro TeMy, 

'BJr.rreTcf,
saroHqeHHofi HayrrHo-

r<na-uzSnraquouHofi pa6orofi, B roropofi ocyIqecrBireHo perueHue ocHoBHbrx
3aAarl uayunofi upo6neuu [oBhIIrIeHr{s eQ$eruEnHocru SyurquoHupoBaHr4,
JIoK€IIIbHbIx SJIeKTpo3HepreTuqecKLIx cI{cTeM Ha 6ase soso6HonJlf,eMbrx

I{cToqHuKoB SHepruI{, I{Meloulefi saxHoe HapolHo-xossficrBeHHoe 3HaqeHHe.

B qelonr rlo reoper[rrecKoMy ypoBHro u sQSerrr4BHocrr{ prccJreAoB aauit
pa6ora orBerraer rpe6onaHzsM, [peAbflBJrseMbrM K KaHIraAarcKZM Alrcceprauuf,M,
a ee aBTop, Paxuuon (Dupganc Mup3oyMapoBrrrr, 3acJryxr{Baer rp}rcyxAeHr{f,
yteuofi crefleHl{ KaHA}IAara rexHuqecKrrrx HayK no c[equ€urbHocrr{ 05.14.01
3uepreruqecKue cIEcreMbr r{ KoMnJrercbr.

O$raqna"rrrnufi orrroHeHT

AOKTOp TeXHr{rreCKr{X HayK,

14. o. HraBHoro HayrlHoro coTpyAHr4Ka

I{eurp a uc c JreAo B a:atrfl . I/r r{clo Jr b3 oB aHr{fl

noso6uosJlfl eMblx r{croqHr.{KoB gHepruu,

@uguno - TexHr{qecKoro r4Hcrr{Tyra

r,rMeHr{ C.Y. Yuaposa HAHT
Mo6. Ten. (+992) 7 77 -16-22-16

734063 r. ,{yruan6e, ynwla Afinu,29911.

flo4uucr, AoJrxHocrb r{ freHyro creleHb 3.III. IOlgaruena

YAocrosepflrtl

Mt 
lorAaures3lIr

nr. c.Y. yuapona HAHT fuTrpo* M.
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