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o0uqua.nbgoro o[rroHeHra TarenocqHa Angpen A.uerccauApoBuqa
Ha Alrcceprallurc laga6aeBa lllax6osa Torr6Axouos[rra Ha reMy <<IlonurrueHrre,Oecnepe6ofiuoctll pa6oru crlcreu gJrenTpocna6xenur opocrrreJrbHbrx HacocHr,rx
cranqufi IIpII rr3MeHeHIrIr rrx Harpy3on)), [peAcraBJreHuyro Ha corrcnaurre yuenofi

cTe[eH Il KaHA IrAaTa TexHlrqecKux HayK rro c[eq[aJrbHocTrr
05.14.01 - Sneprerlrrrecnrle clrcreMbr [r KoMrrJreKcbr

Antyannuocrb reMbl. .{ucceprarluoHHa.f, pa6om flocBrluleH a krccrrelroBaHrarc

Bolpoca [oBEIIrreHLtI Ha.{exHocTI{ sJleKTpocuaflxeuus, oreKTpr{qecKr{x [pr{BoAoB

opocl'ITeJlbHblx ctanqnfi, AoJIf, Koropblx s o6[Ie\a qLrcJre greKTpuqecKr{x norpe6urelefi

ceJrbcKoxogsficrneHHofo ceKTopa .rrBJrf,ercr upeo6na4aroulefi .

flpeAuoxeHHa"r K paccMorpeHr{rc Ar{cceprarlLrfl fiaaalaeea III. T. rocBf,qeHa

pa:pa6otKe MoAeJIefi cunxpoHHoro H acr,rHxpoHHoro oJreKTpo[pr4BoAoB, rro3BoJrrro1qux

npoB oAr{Tb r{ccJr eAo BaHr{e r{x xapaKTepr{cTr4 K IIpr4 [ycKe.

I4ccle4onamvrfl,, BbIloJIHeHHbIe [aga6aevtru III. T., naupaureHbr Ha rroBbrrrreHrre

HaAexHoctz pa6orEl sJIeKTpI{qecKr{x npr{BoAoB opocr{TeJrbHbrx cranUufi .

CoorsercrBue -flacflopry cleqrraJrbHocrrr. [zicepriqrnx coorBercrByer

cleIII{aJIbHocrI4 05.14.01 SuepretuqecKLTe cl{creMbl u KoM[JreKcbr. O6nacru

vccJleAoBaaux: 3,1 <<Pa":pa6orKa HaflHbrx ooHon (no4xo4on) r4ccJreAoBauufl o6rqux

csoficrs u upI{HIII{[oB QyurqnoHzpoBaHr{.[ u MeroAoB pac.rdra, aJrroprrrMoB Lr

lporpaMM au6opa u orrrl4Mu3a\uu flapaMerpoB, rroK€rrarcnefi Kar{ecrBa r{ pexr{MoB

pa6orrr gHepreruqecKax cr4creM,

opraHr{qecKoM r{ €rJrbTepHaTI4BHbrX

KOMnJIeKCOB, sHepreTkrqecKr..rx ycTaHoBoK Ha

To[Jrr4Bax z nogo6noBJrf,eMbrx BVAax oHeprrar,I B

IIeJIOM vr ux ocHoBHoto z Bc[oMorareJrrHoro o6opyaonaHufi>>; 3.5 <<Paspa6orKrr H

HccJIeAoBa]F.krs, s o6ractz sueproc6epexeHl{f, I{ pecypcoc6epexeur4fl,npuupor{3BoAcrBe

reunosofi u greKTpl{qecrofi gHepn4l4, npu rpaHc[oprr{poBKe u r{crroJrb3oBa1Lru

teulonofi, SJreKTpLT'recrofi 3Heprla[ r{ SHeproHocrlTeJlefi n sneprerraqecKr4x cr4cTeMax,

KoMtIJIeKcax w ct4creMax gHeprocHa6xenus>>; 3.9 <Paspa6orKa MeroAoB pacqdra u

MoAeJILIpoBaHHfl' yoTaHoBLIBIIIVXC[ peXI{MoB, [epexoAHblx [poqeocoB u ycrofiur{BooTr{

SHepreTurIecKI'Ix cI{cTeM, KOMIIJIeKCOB, SreKTpr4trecKux craHqafi u cerefi, BKJlrorraf,

TexHI{Ko-SKoHoMI4qecKoe o6ocnosaHl4e TexHuqecKLIx peurenzfi, pa^:pa6orKa MeToAoB

ylrp aBJreHr.rs pexr4 M aM'vr vx p a6 orrr>>.



Ctpyrcrypa Alrcceprall[u ll ocHoBHbre pegyJrbrarbr pasAeJroB. Ocuonuofi rercr
,{uccepTaIII{I{ COCTOI4T I{3 BBeAeHI{.'t, TtflTrr uraB, 3aKJrroqeHufl, u clr{cKa Jrr4Teparyphr t43

133 naun'reHosaHufi, LI3JIoxeHHhIx Ha 192 crpaur.ruax. ,.{nccepmqrrf, coAepxur l2L
pEcyHoK u 20 ta6luq, a raKxe ceMI{ rpl4Jroxenufi ua 9 crpauuuax. O6utufi o6reu
pa6oru cocraBJrf, et l9Z crpaHr,rrlhr.

Bo BB€AOHTIIT o6ocuonana aKTy€rJrbHocrb npo6rreuu, olpe.qeJreHbr o6rerr u
HarrpaBJreHr{e HccJreAoBauuit, ortreHlrBaercs ypoBeHb paspa6oraHHocrrrr TeMbr.

c$oprr'rynvpoBaHbl LIeJIb u gaRaLru t4ccJre.{oB auuit, [prrBeAeHbr ocHoBHhIe floJrox e,vr,fl.,

BbIHOCI4MbIe Ha 3aIIII{Ty, IIX HayqHa.f, HOBI43Ha, TeOpeTI{qeCKarI u [paKTLrqeCK€UI

3Harrr4Mocrr p$yJrbraroB pa6orur.

B nepnofi rJraBe [peAcraBJIeHa crpyKrypa opocr.rrerrsofi uacocuofi craHrlr{r,r

rlepBoro IroAbeMa' uepeqzcJleHbl [apaMerphl 4nzrarerefi
HalopHo-pacxoAHble XapaKTepr{crr{Ku. EolEluoe BHuMaHr4e B

crlcreMaM gneKTpocna6xenufl HacocHblx craHrll4fi, upure4eHbl crarr.Icrr{qecKr{e AaHHbre

o6 nx orKrloqeHkru H rrpilqlaHax. ltts flpeAcraBresuofi cxeMbr 3aMerr{eHr{r yKasaHEr

aHurHTr4LrecKHe BblpaxeHl4fl Arfl pacqera roKa nos6yx4euu.a, ToKa B crepxHe

4eIr'rn0epuofi o6uorKl{ rrpu [ycKe cI4HxpoHHoro .{Br{rareJrx. Tarxe n nepnofi HraBe

lpoBeAeH aHEUIrrc B3arrMHoroBlruflHufl,IlycKoBbrxpexrrMoB pa6orrr HacocHbrx arperaroB
opocraTeJmuofi craHrlr,Ir4.

Ha ocuona1hrt4 BbIBoAoB nepnofi HIaBrr Ar{ccepraHToM BbrrroJrHeHo o6oc,osauue
[peAJloxeHHoro [ycKa BEIcoKoBoJrBTHbrx ABr.rareJrefi c uHnepropoM ToKa.

Bo ntopofi HraBe rIpI4BeAeH pacrrer oHepreruqecKr{x 6araucoB HacocHhrx

arpefaroB. BunoruleHo l4ccJre.qoBaHl{e xapaKTeprrcraK Harropa HacocHErx arperaroB rrpr4

p€l3rl{qHofi cxopoctl'I BpaIIIeHux pa6ouero KoJIeca. florasaubr pacqerhr rro oflpeAeJreH,K)

norepB MOIqHOCTLT B HaCOCHOM al'perare rrpu pefyJrr4poBa1ntr [por{3BoArrreJrbHocru

Hacoca uauopnofi 3a.(BttxKofi. Ha ocHoBaHI{LI p$yJrbraroB aropofi uraBbr BhurBJreHhr

oco 6enuocrr{ peryJr}rpyeMoro sJreKTpolprrBoAa HacocHbrx alperaroB.

Tperrn HraBa [ocBf,IIIeHa MoAeJlr4poBaHaro ct4creM sJreKTpocna6xenus

opocl'ITeJlruoft nacocnofi craHIII4I4. Paspa6oranu KoMrrbrorepHbre MoAeJru AIrfl
I'IccJIe.UoBaHr4s, [epexoAHblx IlpoqeccoB A,,{ HacocHoro arperara npr{ upflMoM r{ [JraBHoM

v HacocoB, [OKa3aHbI

nepnofi rJraBe y4eJreHo

rycKe.



B uerneptofi r.nane npI,IBeAeHo r{ccJreAoBaHr{e nycKoBbrx pexr4MoB cr{HxpoHHbx

14 acuHxpoHHblx gJleKTpoAsl.,Irarerefi Hacocubrx alperaroB c r4HBepropoM roKa.

BrtnolueHo MoAeJII4poBaHI,Ie HarpeBa o6uoror oJreKTpoABarareJrefrryunycKe.

B ustofi rJraBe rIpI{BeAeHo rexHr{Ko-oKoHoMr4qecKoe o6ocHosaH[e

lpe.ryIoxeHHoro UyCKa greKTpI,IqecKHx [pI,rBoAoB HaCOCHbTX Crasqufi. flpegcmureHbr

MexaHI4qecKI{e xapaKTepkrcTuKu aczHxpoHHoro u crrHxpoHHoro gnararenefi np}r

pa3ILIqHEIX 3HaqeHIiIrIx OCTaTOqHOTO Halp.f,xeHl4fl, HA rIII{HaX I{CTOqHTAKA I7fiTA:HLr'_ V

rrpoBEuroB HaIIpf, xeHl4s.

B sarcrlorleHrrl{ I{3JIoxeHbr ocHoBHbre BbrBoAhr rro pe3yJrbraraM pa6o6r.

Honusua [ccJreAoBauufi lr rtoryqeHHbrx HayqHbrx p$yJrbraroB 3aKJrroqaercs B

pa":pa6orre HoBbIx u coBepIIIeHcrBoBaHr{r{ ra3BecrHbrx KoMrrbrorepHbrx irtoAenefi

aoLTHXpOHHOTO U CI{HXpOHHOTO sJreKTpO[puBoAa, flo3BoJr,rrcIlll,{e flpoBoAr.rrb.{eranruufi

aHEIJII{3 [apaMeTpoB gJIeKTpOIrpI{eMHkIKOB npr{ rycKe c rreroM BHerrrHrax aos4eficrsufi.

I{euHocrb [oryrreHHbrx p$yabraroB AJrfl HayKrr u [paKTrrKrr.

Hay'ruax IIeHHocrb pa6orut 3aKrroqaercf, B pa3BnruuuMarrarlvroHHhrx uo4erefi gnx

acI4HxpoHHbIx II CIIHXpOHHEIX sJIeKTpolpHBoAoB opocl,rTeJrbHbrx HacocHhrx crauqnfi a

[ycKoBoM pexrrMe. flpartuuecKa,3Haql{Mocm pa6orrr olpeAeJrrerc.f, noJrf{eHHbrMr{ B

xoAe r4ccJreAoBasuit peKoMeHAa\uit I4CIIOJIb3OBaHLIIo r4HBepTOpa ToKa,

cnoco6crByloqux cHpIxeHLIrc [orepb MorrlHocrr{ r{ [oBbrrrreHr.rrc HaAexHocra pa6o6r
opocl{TeJlbHbrx HacocHbrx ctauqufi [prlt r.r3MeHeHr{r.t Harpy3Krr.

CteueHr o6ocnonaunocrrr Ir AocroBepHocrrr HayrlHbrx rroJrolr(eHufi, nrrnoAoB r{

peKoMeHAarlnfi. O6ocuoBaHHocrb 14 rocroBepHocrb HafrHbrx rroJroxeHuit u BbrBo.uoB

o6ecuetreHa ucloJrE3oBaHI{eM lr3BecrHErx B gJreKTpoupaBoAe [oAxoAoB K

IIpOeKTI4pOBaHLIT CI{CTeM peryJll4poBAHr4fl, [pr{MeHeHr{eM MeroAoB MOAeJrr4pOBaHyrfl,,

pe3yJlbrarbl Koropblx [oATBepxAarorc, coorBercrBr4eM aAeKBarHocrpr Qusuuecr<zna

lpoqeccaM' IlporeKalolql{x B p€l3JII{qHbIx [oAcl{creMax ilprrBoAa.

Ilo.rrnora orpall(eHllfl pe3yJrbraroB Arrcceprarl[rr B ony6.nunoBaHHbrx pa6orax.
OcHosHrre pe3yJlbrarhl ouy6mtroBaHbr B 39 HayqHhrx pa6orax, r.r3 Hr4x crarefi,
ony6rutroBaHHblx B u3Rauuflx, peKoMeHAoBaHHbrx BAK - L7, pa6or B HafrHbrx

I{3AaHr{f,x, r4HAeKcr{pyeMrrx 6agauu Scopus - 7, d raKxe 15 uy6marcaqzfi B.{pyrux



u3l'aEuflx u MexAyHapoAHhIx HafrHblx KoH$epeHIII{rx. Bue4peHue pe3yJrbraroB

I{CCJIe.{OB AHUfr, [OATBepXAeno 3 aKTaMr4.

Anrope$ epar orp axaer coAepxaHr4 e Auccepraqlrr4.

IIo AucceprarlrroHuofi pa6ore {a4a6aeBa III.T. rrMerorcfl cJreAyroqge Bonpocbr

U 3AMEIIAHIIfl:

1.8 pa3AeJre <<MeroAu LrccireAoBaHHD) Ha crp. 1r yK€BaHo, rrro pe3yirbrarbr
uayrnofi pa6oru rloryqeHbl flpu [oMoIrILI oKclepr4MeHT€urbHbrx r{ccJre4onauufi, oAHaKo
pe3yJlbrarbl sKclepuMeHT€urbublx r4ccJreAosaHufi B AzcceprarlnuHe rpr.rBeAeHhr.

2'Hacrp. 78, 82 upuae.qeHbl I{MI{TaItrI4oHHEre MoAeJrz cr4HxpoHHoro u acr{HxpoHHoro

AB[rareJlefi a [porpaMMuou o6ec[eqeHl4l4 Simulink, oAHaKo He [peAcraBJreHo r{x
MareMarr4 llecKoe ollucaHl{e H pacqer rrap aMerpoB rrx cocraBJr.flroulr{x.

3'Ha ctp. 61-66 upunegeHa I{3Becrtafl.MeroAr{Ka AJu nocrpoeHr{.fi MareMarg.recrofi
MOAeJII{ aCI{HXpOHHOTO ABl{rareJrf, B He[OAnUXUOfi Cr{CTeMe KOOpArrHar u Ha cry. 66
cAeJIaH BhIBoA o ee He [oJIHofi uparo4Hocrl4 AJI.f, KoMrrJreKcHoro aHaJrr43a cr{creM
3JleKTpocga6xesz.[ HacocHblx craHrlufi. OlnaKo He nof,cH.rrer cfl., Ha qeM ocHoBaH oror
BhrBoA.

4'B rr'ro.qeiltx AJI.[ cI4HxpoHHhIx ABlrrarerefi He rroscH.nrorcfl oco6enno cru rtLrraH,fl,
o6uorru nos6yxge HHfl. rrpu rrJraBHoM rycKe.

5'B 4zcceprarl%uB KaqecrBe Harpy3Ku AJtfl.ABrlrareJrefi ucuorb3yercfl craru.recxufi
MoMeHT, B To BpeM'tI KaK .(rs [oKa3aHHbIx Bo BTopofi mase Ar4cceprarlu]I peaJrbHhrx

HACOCHbIX CMUqUfi BEJIT4qIAHA MOMCHTA flBilflET)fl.

(puc. 2.2. sa cry.36).

6. I4naerorcf, 3aMeq aHLrfl no oQoprrrJreHr,rro Arircceprarlr,rH, Ha[prrMep,

- Ha crp' 22 rrywne,[eHa 6lor-cxerraa o6rqefi cr{creMbr gJrerTpocna6xenzs, oAHaKo
He 'f,cHo, KaKI4M o6pasorr'r [ocJle,{oBareJlbno [o,qxrroqeHhr rIoAcraHrIHr{ <<Eaxopu

ll)/35/10 KB) u <<Aun-1 LIO/3SILOxB>;

- Ha ctp'31 u 32 [pI'rBeAeH pacqer cpeAHero roKa B cerMeHTe rr crepxHe, Ho
o6osHa.reHrl gra ToKI4 oAr4HaKoBo.

ue.unnefisofi



3am.nrcqenue.

BuueyrasaHHble 3aMeqaHl{s He cHr{xaror o5rqefi 3Haq}rMocrr{ Ar{ccepraqrEouuofi
pa6orrt, cB.f,3aHHoit c pazpalorrofi HoBbrx upa3BLrrur,r cyqecrByroulr4x KoM[brorepHbrx
uo4e'nefi greKTpuitecKux ABI{rareJIefi, npuvreH{eMbrx Ha HacocHbrx craHrlr{.fix.

,(uccepraql{oHHaf, pa6ora laaalaena Illax6osa Tonu6AxoHoBzqa Ha reMy
<<rloshl[Ieurae 6ecuepe6ofinoctu pa6orbl cr.rcreM gJreKTpocua6xeuu[ opocureJrbHbrx

HacocHblx cranqzft [pI4 I3MOHeHHLI [Ix Harpy3oo) .rrBJr.f,erc.rr 3aBeprueunofi Hayuuofi
pa6otofi, orBeqarculefi rpe6oBaHl{f,M <<flonoxeHrr.f, o rrpucyxA ortnuyqeHhrx creueseft>>

BAK Ilpkt flpesz4enre Pecuy6rzrcu Ta4NzrzcraH, rpeAb{BJr.fleM6rM K

AI4ccepraIII4oHHbIM pa6omu Ha cozcKalne yveHofi creleHr4 KaHAuAara rexur*ecK,x
HayK, u ed astop 3acJlyxl{Baer [pucyxAeHr{f, yvenofi creleHr4 KaHALrAara rexH}rqecKr{x
HayK IIo cleIII4€uIbHocrI4 05.14.01 - Suepreu4qecKrle cr{creMbr Lr KoMrrJreKcEr.

OSzqrzalruufi orrroHeHr,

OfAOy BO <Orvrcrufi rocygapcrneHurrfi
TexH,Eqeo,Kra li ylr.nnep c r.rrer))
AOKTOp TexHr4qecKr.rx HayK, AOTIeHT

Cne4euzx o6 ouuoueHTe r{ opraHr.r3arlr{r4:
TatenocsH Au4pefi Alercan4poBuq - npo$eccop raSe4prr <OnerrpuqecKaf,

rexHr[Ka) ofAoy BO <Oucxzfi rocyAapcrnesurrft rcxnzqecKr,rfi yrrrap.rrer),
AoKrop rexHrqecKl4x HayK (05.09.01 - SleripoMexaHlaKa u eJreKrpuqecKue auuaparrr),
AOTIeHT.

3:ltff:t rccry(apcrBeHHoe aBroHoMHoe o6pasonarerrbHoe yqpexAeHr.re
Bblclrero o6pasonasug <<Onacxuit rgcyAapcrseHHrrfi r.*rrr..rzft yrranepcr{rer))

644050, r. Oucr, rpocneKr Mzpa, l1
Te;n *7 (381) 265-31-65; Email: aatatevos

flpo Seccop xa@ e4prr <<DnercrpuqecK€1, rexHr.rKa)>

flo4nucr Tarenoc.sua A.A. y4
Y.reuHfi ceKperapb lyoHoro cr

A.A. Tarenoc.sn

ffi11'$*I$.,."
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{ A.o. HeMuoaa



OT3bIB
oQutpamHozo onnoHeHma, K,m.H., doqeuma Hasupoea X.E. Ha

duccepmat4un ,Qada6aeea lllax6osa TonuddcrcoHo*wla Ha merwy

<Iloeanueuue 6ecnepeSoiluocmu po1omw cucmelil efieKmpocua6creuua
opocumenbHbtx HacocHbtx cmauquil npu usMeHeHuu l,tx Hazpysop),
npedcmaeneHHyto Ha coucKoHue yqeHoil cmeneuu rcarududama mexHuqecKLtx

HAyK nO cnequqrbHocmu 05.14.01 SuepeemuuecKue cucmeww u
KOMTLneKCbt.

1. ArcryaJrbHocrb reMbr AlrccepralllroHHoro uccJreAoBaHlrfl.
IIosHIueHze u o6ecueqeHue 6ecnepe6oftnocru pa6otrr crrcreMbr

sJleKTpocna6xeHux (C3C) o6texros, HMelorr1rrx oJrerrpoABr.rrareJrbHyro Harpy3Ky
6onrruofi MoIrIHocrI{, .tBJl.f,ercs AocrarorrHo cnoxHofi saAa.Iefi. IIpz nepexoAHbrx
pexuMax pe3Ko I{3MeHrIorc, napaMerpbr MorrlHbrx oJreKTpoABr{rareirefi - rox o6uorox
cTaTopa, cKopocTb BpauIeHLIfl poTopa I4T.[.t rITO, B cBOIO OqepeAb, BJII{.fleT Ha peXI{MbI
pa6orrt B3auMocBs3aHHbIx greKTpr{rrecKr.rx cucreM. B opocrlTenbHBrx HacocHbrx

craHIILIflx (OHC) cJloxHocru rpu eKcrJryaragu eJreKrpoo6opy4oaauux
o6ycnoueHbl [ycKoBbIMIiI pexr,rMaMu gJreKTpo.{Bkrrareireft 6olrur{x MorrlHocrefi, r.x.
lrpu pa6ote COC u no4ocua6xeHrrr rloAKflroqaerc.r MorrlHafl narpysra. B
SJIeKTpO3HepreTI{rIeCKI4x CHCTeMax c oIpaHI4rIeHHbIM 3anaCOM nO MoIIIHocTLI upl{
3anycKax KpylHblx arperaToB rracro na6nroAarorcfl [poBaJrbr HarrplrxeHufl, B cerr/r,

aBapukr }IJILI BHe3a[HhIe orKfl]oqeuux o6opy.{oBaHur, o6ycronneHHble 6olrruzura
ny cKoBhIMr{ ToKaMr{ ABr.rraTeJrefi u aco cHbrx arp eraToB.

B pasnutblx crpaHax AJI.f, rloBblrreHr{s HaAexHocrra COC OHC rpr{MeHrrorc{
6esy4apuble ckIcreMbl rycKa BbrcoKoBoJrbrHrrx sJreKrpo.qBr{rareJrefi (BOA). Taxze
cl{creMhl o6ecne'luBalor yMeHbIxeHHe roKoB u omnouenufi HanpsxeHr{.fi rtpu
rycKoBblx pexl{Max pa6otu B3A. OurosHHMr{ oJreMeHraMr4 cr{creM 6esy4apuoro
rycKa B3A sBJlrlorc.r yctpofictBa rJraBHoro rycKa (YfIfI) r{Jrra rpeo6pasonarelu
qacrorbl GI[I). ylm u II{ rrMelor KaK rrpeuMyrrlecrBa, raK H HeAocrarKvr, rroeroMy
upu nu6ope cl4creM 6esy4apuoro rrycKa ueo6xoAr{Mo [poBoAr{rb Aer€LlrbHrrfi analug
ax xapaKTepIaCTIaK H TexHLIKo-gKoHoMHqecKylo oqeHKy.

AnrrepHarunHrtfi cnoco6 6esy4apHoro ilycKa B3A c rroMorrlblo r{HBepropa roKa
(l4T), rpeAnaraeusrfi n pa6ote Eata6aesa Ill.T., sBJrsercf, errle oAHr{M perrreHueM

Aaunofi npo6leurr. fiaHnufi cuoco6 nycKa B Hacro.fl[tree BpeM.,r HeAocraro]rHo rroJrHo

v3yqeH v noroMy neo6xo4zlrao [poBeAeHr{e HayqHbrx r{ccJreAoBaruufi rlpu ero
rpHMeHeHLIu AJL 3arlycxa 83,{ OHC. Ornu.rureJrbHa.{ oco6ennocrb ycrpoficrn
nJIaBHoro [ycKa cI4T or ycrpoficrB c ITq - oro AerueBr{3Ha ra uy6oxoe orpaHr,rrreHrae

rlycKoBoro roKa n B3[. Or npanuJlbHoro nu6opa BuAa cracreM 6esy4apnoro rycKa
BgA 3aBlactrr 6ecuepe6ofiuocrr pa6oru C3C, rexuz.lecxrft pecypc
sJleKTpoo6opyAonanrx Lr He[pepbrBHocrb rexHoJroruqecKoro flpoqecca. Bce



Bhrrrrel{3JroxeHHoe olpeAeJlrroT aKTyaJIbHocTb

kTccneAoBaH?rfl,.

TeMbr Ar,rccepTauraoHHofo

2. Creneub HoBIr3HbI pe3yJrbraroB, [oflyrreHHblx B Arrccepra\Htttu HayrrHbrx

tIoJIOIKeH Hfi , rI peACTa BJI eH H bIX, K 3 a IrI UTe.

Hayunaa HoBI{3Ha pe3yJlbraron pa6orbr olpe.{eJr.rrerc.fi TeM, rrro fla4a6aenuvr
III.T. B ero Alrcceprarlur{:

l. Paspa6oraHbl KoMllbrorepHbre MoAeJrH acr4HxpoHHoro u clrHxpouuoro 3fI,
orrkTqalouluecfi or r43BecrHblx uo4enefi TeM, rrro no3BoJr.rlIor rIpoBoAI{Tb

KoMlJIeKcHbIe laccJleAoBanufl, rapaMerpoB 3tI flpu np.rrMoM u rJraBHoM [ycKe,
BK.)Iloqaloql4x B ce6s, Sasuue roxu ABLIrareJrf,, cKopocrb BparqeHr.r, ero poropa,
SJleKTpoMarnutnufi MoMeHT, a raKxe HarpeB o6uoror rr [poB€rJrbl Harrpflxenufl,

2. Pazpa6oraHa KoMnblorepHaf, MoAeJrE acr,rHxpoHHoro rr cr.rHxpoHHoro 3fI c
LIHBepropoM ToKa, no3BoJlrroqaf, npoBoAr{Tb AeraJrbHbrfi. aruannz [apaMerpon 3II npu
[ycKe c yu€rou BHeruHlrx sosvryuleuvrfi.

3. Parpa6orauu KoMnbrorepHble MoAeJrlr, c [oMorrlbro Koropbrx Bo3MoxHo
peryJlupoBarb nycKoBble pexr.rMbr oJreKrpoo6opy4onanufi, - ABzrareJrefi u HA - rpu
HctloJlb3oBauuvr I{HBepropa roKa u sQQemunuo BHeAp{Tb Meponpr{srrl{ rro
roBbIIueHpIIo 6ecuepe6ofisocru pa6oru C3C OHC. ,{auuslfi cuoco6 rycKa
ABI4rareJIefi otflIE.{aercfl, or cylqecrByrorrlHx MLtHHMaJrbHbrMr{ 3HarreHH.f,Mr{ [ycKoBhlx
TOKOB, CTpOTI{M OrpaHHqeHLIeM [ycKOBbrX 3HaKO[epeMeHHbrX sJreKTpOMarHr{THbrx

MoMeHToB SJIeKTpoABIIraTeIIfl, u MI{HLIMI{3a\uefi. [poBaJIoB HanpsxeHLrr B ceTvr, A

TaKxe [oBbIIrreH[eM ycrofiqunocrtr pa6omr 3HeprocracreM, o6re4nnxrculttx OHC.
3. Creueur o6ocnonaHHocrrr Hayqubrx no.rroxeHufi, [pI4BeAeHHbx

AI,IccepraIII{oHHoM I4ccJreAoBanurvr, floATBepx.qaercf, no4po6Huu r43ytreH[eM

aHaJII{3oM noJloxeHufi upo6neMbl B orerlecrBeHHblx u zapylexHbrx HccJreAoBaHuflx
yqeHblx. Pa6om ocHoBblBaercs Ha ouy6luxoBaHHbrx B orxpurofi [eqarz
crarucrLrqecKl{x c6opruEros AreHrcrBa rro crarucrvrKe npr{ Ilpesu4eure Pecny6 rrtrKu
TaAxurucraH, or.r6tax Ynpannenux MeJrr{oparlrru u uppura\uu Cor4uficr<ofi
o6racru. ,{ocronepHocrb HayqHbrx nonoNeuzfi il BbrBoAoB roATBepx Aaerc ,

AocroBepHbIMH p$yJlbraraMu KoMrrbrorepHbrx r{ gKclepuMeHT€rJrbHbrx r{ccJreAosaHufi
v krx coBEa.qeHHeM c pe3yJIbraTaMH Apyrfix yrreHbrx, ?rccJreAyrouryrx AaHrryrc
npo6.neuarury.

Ily6.rrurcauuu rr aupo6aqur pa6orur
Pesynrrarrr pa6oru AoKJraAbrBailucb HA MeXIyHapOAHbrX HayqHo-

lpaKTHqecKI{x rcouQepenlll{.sx. IIo reue [ucceprarluu ony6Jrr{KoBaHo 39 ne.rarHHx
pa6or B xypHaJlax Lr c6opnuxax, B roM rrr4cre 17 nylnurcaqufi B per{eH3r.rpyeMbrx

krcAaHLrflx, peKoMeHAoBaHHbIx BAK npu flpeenAeHre Pecuy6nnru TaANraxucrat,'/
ctarefi B uHAeKcupyeMbrx MexAyHapoAHbrx 6azax AaHHbrx SCOPUS v 15

uy6nur<aqufi B Apyrux H3AaHHrrx u MexAyHapoAHbrx HayqHbrx ronQeperulr{.fix.

B

vt

Buegpeuue pe3yJrbraroB r{ccJreAoBaHr.H rroATBepxAeHo 3 alcrauu.



4. Ctpyrcrypa il o6r6na Arrcceprarluu.,{uccepmqr{oHHoe HccJreAoBaHue

cocToklT I{3 BBeAeHI{f,, IISITVI HIaB, 3aKIIOqeHUr U CrII{CKa UC[OJIr3OSaHHOfi

Jll,Ireparypu. Texcr Al{cceprar]jl4u rrpeAcraBJreHa Ha 792 crpanr4r\ax, co4epxur 7

rpuJroxeuuir, 20 m6lzq u l2l pr4cyHoK.

Bo BBeAeHlru o6ocHosrrBaercfl aKTyEUIbHOCTb TeMbr r{ccJreAoBalJlds.,

amarrusr4pyercfl crerreHb paspa6oraHHocrr.r npo6reirau, QopruryJr]rpyrorcfl rleJrb u
3al.av.u HccneAoBarLrfl., onpe,qeJrflrcTcs o6rext u npe.{Mer HccJreAoBa:avtfl,, [pIaBoA{Tcg
TeoperuqecKa.f,, MeroAoJloruqecKa.fl Lr uuQopuaqr4oHHas 6asrr uccJreAoBannfl.
fIpeAcmuIeHLI Hayvtnas, HoBH3Ha r{ nparTuqecxafl 3HarrraMocrb raccJreAoBaH14r.

B lepnofi rJIaBe - <OcHosnoe o6opyAoBaHrre cucreMbr oJreKTpocHa6xeHrrfl
opocllTeJrbHblx HacocHblx craHrlr{fi)> - orrr{cbrBaerc . TurnyrrH€r, crpyKTypa OHC
nepBoro [oAbeMa, aHaJrur3 COC OHC nepBoro [oABeMa, npuBoAflTc.,r cBeAeHus, o6
oco6enHocrflx nycKa B3A HacocHblx arperaroB a raKxe a;aururlupyercf, B3auMHoe

BJrr4rHr4e [ycKoBbrx pexLrMoB pa6oru HacocHbrx arperaroB OHC.
Bo aropofi rnase - <<Ilcc.ueAoBaHrre gHeprerrrrrecmoro 6a.nauca npu pa6ore

HacocHblx af peraToB) - [por43BeAeHbr pacqeTbr rro onpeAeJreHHro gHepreTr.rqecKoro

6atartca B HacocHblx afperarax. IIo pe3yJrbraraM pacqeroB [ocrpoeHbr
xapaKTepLrcrunLr Harlopa HacocHblx arperaroB rrpr4 pa3rru.rHofi cxopocrr{ BparrleHzr
pa6ouero KoJIeca. IloxasaHrt pacrrerbr rro onpeAeneHraro rrorepr MorrlHocrr{ B

HacocHoM arperare rrpu peryJlllpoBaH]rr4 npou3BoArrreJrbHocrr{ Hacoca uanopnofi
sa4auxrofi. Ilpe4crasleu aHaJII{3 ocHoBHbrx oco6ennocrefi peryJr}rpyeMoro
sJreKTpO[pr4BOAa, UClOJrb3yeMOrO AJrfl HaCOCHbTX arperaToB.

B rperrefi rJIaBe - <MoleJrrrpoBaHr.re cucreMbr sJreKTpocHa6xenuq
opoclrreJrnuofi Hacocnofi CTaHIIIIII) - [peAcraBJreHo MareMarHrlecKoe orrHcaHr4e

ocHoBHhIx oJIeMeHroB C3C OHC: rpaHcSopMaropa, JI3[I, acraHxpoHHoro 14

cl{HxpoHHoro sJleKTpoAsl,Irateflefi. BuuorseHo KoMlbrorepHoe MoAeJrr{poBaHr{e

rIccJIeAyeMbIx sJIeMeHToB C3C. Ilpone4eHo KoM[brorepHoe MoAeJrr{poBaHr.re

rycKoBblx pexHMoB oJreKrpoAsrararenefi arperaroB OHC. C [oMorrlbro
paspa6otaHHblx uoAerefi I{ccJIeAoBaHbr 14 rrpuBeAeHbr pe3yJrbrarbr r{ccJreAoBanr4s.

nepexoAHbrx npoqeccoB C3C OHC rrpu npsMbrx rrycKax B3A.
B uetaeptofi ruIaBe - <MoleJrlrpoBaHne nycKa BbrcoKoBoJrbrnbrx

oJremTpoABrrrareJrefi Hacocnbrx arperaroB c r{HBepropoM ToKa)) - [pr{BeAeHhr
o6qze cBeAeHI4s o6 nunepropax roKa, npoBe.qeHo MoAeJrr{poBaHr{e r{HBepropa roKa r{
MOAeJII{pOBaHI4e [apaMeTpoB [ycKoBbrx pex]rMoB acuHxpoHHbrx u cr{HxpoHHhrx
sJleKTpoAszrarerefi HacocHblx arperaroB c r4HBepropoM ToKa. IIpu noMorrlH
pa:pa6oraHHblx KoM[blorepHhrx rraoAerefi HccJreAoBaHbr [epexoAHbre [poqeccrr C3C
OHC rpla nycKe oJIeKTpoABI4rareJrf, c r{HBepropoM roKa. flpe4cmnJreHbr pe3yJrbrarhr

HccJIe.{oB auuit upoqeccoB HarpeBa o6uotor gneKTp oABr4 rareJrs Haco cHbrx arp eraroB
r{ npoBoAos II3II.



B rrsrofi HIaBe - <<Ilonbrrrrenr.re 6ecuepe6ofinocru crrcreMbr
3JreKTpocna6xeuus Hacocnofi craHrlr{r rtpll rycrcoBbrx pe]Kr{Max pa6orur
sJreKTpoAs[rarerefi) - [poBeAeHbI pacrrerbr napaMerpoB MexaHurrecKr{x

xapaKTepHcrlaK sJleKTpoAszrarerefi ilptt ocrarorrHoM HanpflxeHlrra Ha ruraHax

HcToqHuKoB trllTaHufl, Atlfl, aclIHxpoHHoro H cl{HxpoHHoro 3II, uccneAoBaHhr npoBaJrbr

Hallp.fif,xeHl4fl'ilpu [ycxe acLIHxpoHHbIx H cIaHxpoHHbIx SJIeKTpOABT{raTeneft, Bbr[oJrHeH
pacqer npoBEuIoB Haflp.fixeHlrfi, B COC Hacocuofi craHrJuu. IlpegcmaJreH aH€uru3

pbIHKa npeo6pasoBareJlbHblx ycrpoficrn cr4creM rrJraBHoro flycKa BOA, aH€rJrra3

ocHoBHhrx SKOHOMT{rIeCKI4X [OKa3arenefi corAuficxofi o6lacru.
pe3yJrbraraM rrpoBeAeHo reXHHKo-3KOHOMHTTeCKOe O6OCnOnanze

B3A OHC u paspa6oraH roporrufi repeqeHb peKoMeuAa\uir ro noBhrrrreHr{ro
6ecuepe6ofiHocrtr pa6oru C3C OHC.

B 3aKJrroqeHurr lpeAcTaBJreHbI ocHoBHbre BbrBoAbr u [paKTuqecKr{e
peKoMeHAa\vu ro noBbrrrreHHro 6ecuepe6ofinocru pa6oru c3c oHC.

pe3yIrbTaTbr, npr{BeAeHHbre B BbIBOAaX U peKOMeH.{AL\LtflI',

il npaKTr4rrecKu 3Harrr.rMbr. flpe4loxeHHoe MepolpuflT:le IIo
roBbIIrIeHI4Io 6ecnepe6ofisocru pa6oru C3C OHC H rexHr{qecKoro pecypca
o6opy.uonanttfl. OHC Moxer 6strr rpr4MeHrrMo rrpu o6ocHonauuu rpoeKToB HaypoBHe
I4OTIoJIHLITeJIrHrIx opraHoB rocyAapcrseHHofi BJracrr{ peruoHoB Pecuy6rulrn
TaANur<ucraH. Pesymtatu I{ccJreAoBanvrfl. MoryT 6rrm ucrroJrb3oBaHbr rlpu
paspa6orxe yue6Hhlx Kypcon <MareMarr.rqecKoe MoAeJrr4poBaHr{e B 3Heprerr{Ke r{
gJleKTporexHrrKe)>, <<S.nerrpuqecxr{e Marur{Hbr).

IIo pa6ore uMerorcf, Bolpocbr 14 3aMerrantrfl,.

1. B pa6ore rprrBeAeHbl crarucrnra c6oen u auapuit Ha HacocHbrx craHrrarflx u
Korr{qecrBo orrcnroueunfi, oAHaKo, orcyrcrByer nolTBepxAeHr4e (rpa$rxu
lepexoAHbrx llpoqeccoB, pe3yJrbTaTbl usN,reper.rufi) Toro, rITo 9Tr{ OTKIrOqeHr.rrr

BO3HI{KEIJITI I4MeHHo sa c.{er flpsMblx [ycKoB gJreKTpolpr{BoAoB HacocHbrx craHqzfi.

2. B nHsoAax no nepBofi maee ,{a€rcs 3aKJrrorreurre o roM, rrro rracrbre rrycxu O.{
coKpalqarcT BpeM.fi uapa6otrcLr Ha orKa3 oJreKrpoo6opy4onaHrr[, oIHaKo, B srofi xe
fJraBe orcyrcrByror qucneHHbre pacveru lapaMerpos HaA€NHocru.

3. B Hacrof,Irlee BpeM, IrcrroJrb3yrorcfl pa3[r4qHbre cnoco6u rrJraBHoro rrycKa
acI4HxpoHHbIx I{ cuHxpoHHblx IBr4rare"nefi, oAHaKo, n pa6ore He yKa3aHo -B rIeM

rper.rMyrrlecTBa r4HBepTOpHOrO [ycKa 3JreKTpoAnurarelefi ?

4. B l.uccepralll{I{ ucroJlb3yercfl repMr4H (LTHBepropnufi ryclt>) (crp. 89 uana 4),
oAHaKo, t{HBeprop ,BJlflercfl ocHoBHbrM gJreMeHToM rlacrorHux npeo6pasonatelefi,
Koropble, KpoMe o6ecueqeHu.a rIJIaBHoro uycKa gneKTpoABr.rrareirefi, peryrnpyror
npoH3BoAI{TeJIbHocrb HacocHbrx arperaroB. Bogl,roxHo, [oApa3yMeBaercf,

IIo nonyrIeHHbIM

rrJraBHofo nycKa

OcnonHrre

TeopeTI{rIecKI{



((qacrorHufi rrycr ABI{rareJIefi>? Ec.nu ner, rpe6yercf, yKa3arb pa3r[que MexAy
r4HBepTOpHbrM rr rracToTHbrM [ycKoM.

5. Ha pucyHKe 57 upe4craBJreHa cuJroBar cxeMa 3-SasHoro uHBepropa roKa Ha 6ase

Tl{pl{cropoB, oAHaKo, npu MoAeJrrlpoBaHupr Susuvecrr{x [poqeccoB r.rcrroJrb3oBaH

rpaH3laropnrrfi I{HBeprop - (pracyuox 60). Karyro r{3 cxeM Bbr racrroJrmyere n pa6ore?

6. Ha crpaHI{IIe 136 npl{BoA}rrc.r BeJrrrqraHa oKouoMr{u oJreKTpooHepruru rtpu
I{c[oJIb3oBaHuu rIfI, panuat, 15-20%. IIpu srorra He rro.ncHflercfl, - KaK [orytreHo
AaHHoe 3HarreHue. Zcuolr3oBaHl{e rIfI ToJrLKo p.nfl nJraBHoro [ycKa ,Br.rrerc.rr

Hel{eJlecoo6pasuuu c ror{Kl4 3peHr{.[ gKoHoMHKu. Kar npaBraJro, rIfI ucnolb3yrorc.rr He

ToJIbKo Anfl rIJIaBHoro nycKa gJreKTpoABurareJrefi s HacocHbrx craHrlr{sx, Ho 14 Arrs.
qacToTHoro peryJrr{poBaHr4.rr pacxoAa BoAbr.

B IIeJIoM, AI,IccepraIIHoHHafl pa6om fiaga6aeta III.T. npeAcraBJr.,rer co6ofi
3aKoHqeHHoe HayqHo-KBaJll{QzraquouHoe uccJreAoBaul4e, BbrloJrHeHHoe Ha BbrcoKoM

HayrrHoM ypoBHe, coAepxr{T aKTyaJrbHocTb, HoBr{3rry, HayrrHy}o H [paKTl{qecKyro
3HaquMocrb. Pesymratu AucceprarluosHofi pa6oru ony6nzxoBaHbr B L7

repl{oAl{rlecKl{x u34anuflx, peKoMeHAoBaHHbrx BAK npu llpesrrAeHre Pecny6nurrE
TaAxzrucraH. CogepNau ue Lncceprarlr{ra coorBercrByer naclopry cfierlraaJrbHocrr{

05.I4.01 - 3ueprerrlirecKue cr{creMhr u KoMnJreKcbr.

3an.nroqeHue

,{uccepml{I4oHH€ul pa6ora flagalaena Lllax6oga Toln6AxoHoBlrqa Ha reMy
<<flosbllrreuu e 6e cnepe6 ofi no cru p a6 orbr cH creM sJre KTp ocn a6Nen ufl, op o crTeJrbHbrx

HacocHbrx crauqufi npn u3MeHeHu 14 ux Harpy3oK)) .rrBJrrercs 3aBeprleuHofi nayuuofi
rpe6onauuxira <<Iloroxenu.s o npucyxAemilu yqeHbrxpa6orofi, orneuarorqefi

cteuenefi) BAK npz [Ipe3I4AeHTe Pecrry6nuxu Ta.{NprKt4craH, [peAbsB[.,reMbrM K

AI{cceprarIHoHHbrM pa6orau Ha concKaHr{e yr{eHofi creuesr{ KaHAr{Aara rexHuqecKux
HayK, u ee aBTop 3acnyxr{BaeT npucyxAeHufl,
TexHnqecKr{x HayK rro cneqlrzrJrrHocrr4 05.14.01
KOMlneKChr.

OQuqna.rrrnnrfi ofrrroneHT:

3aBeAyroqufi ra$e4pofi elerrpooHeprerr{Kr4
HaquosanbHoro HccJreAoBareJrbcKoro

yHr4Bepcurera <<M3kl>>. @unuan s

ropoAe .{yruan6e, K.T.H., AorIeHT

Ilo4ulrct
Ha.IanrH

yr{eHor4 cTeneHH KaHAr{AaTa

3uepreruarecKue cr{creMbr Lr

Hasupon X.E.

@urruarra

aa X.E. 3aBepsrc

P.A.AtuypoBa
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