
BIAIYK
o0iqiftHoro orroHenTa Ha Arceprarliro Kosrona Ceprir CeprifioBrrra

"If ignuqeH Hr eQenrnnHocri eKcrrJryaraqii o6 t enris erercrpl,trr HI,tx Mepex 3a
paxyHoK BlrKoprrcraHHfl SMART GRfDtt, npeAcraBJreHy Ha rqo6yrrr

BTIeHOTO CTyIIeHc KaHArrAara rexniqHnx HayK Sa Qaxorvr
05.14.02 - eJreKTpr.rHi craHqii', rvrepexi i cucreprn

Arcrya.n sHicrs reMrr 4ncepraqii
flurasns paqiona-rrbHoro Bl4Kopr.{craHr{rr eHepropecypcir ra ni4aurrleHHt

eHeproeQerrzeHocri B o6'e4naHifi eHeprockrcrervri (OEC) YrrtrlaiHz ni4irpae
BaxJIrIBy ponb y ni4po4xeuni erconouiru Yrpaiuu. Cytacuuir cras eHeprernKr4
xpainu, a caMe nupo6uzqrBa ra cno)Kr4BaHHr ereKTpuquoi eneprii norpe6ye
peKoHcrpyKllll ra BlpoBaAXeHHr HoBr4x rexHoJrorifi. Ift npo6leua e aKTyarrbHoro
oco6ruso 4m Yrpailrn, Aa rIoKa3Hr4Kr4 BTpar 3HaqHo uepeBrrqyrorb aHaJrori.rHi
rroK€r3Hr{Kr,r po3Br{Hyrr{x eBpolefi cmux rpain.

B cucreuax eneKTporlocraqaHHs [poMr4cJroBoro ra no6yroBoro ceKTopy
BDKnuBy poJlb niAirparorr nI4raHHt ynpanniuHx rpa$irorra HaBaHTaxeHrur ra
[oKpaIrIeHHt fioro napauerpin. B eHeproczcreui Yrpainz cuocrepiraerbca
nocrifiue 3MeHIIreHHf, eJleKTpocloxr{BaHHr npoMr,rcJronicrro ra 3pocraHHt
eJIeKTpocroxI4BaHHf, HaceJIeHHtM. fx Hacli4ox, ni46yraerbcff nocryrroBe i
nocrtfine posyqilrHeHHrl rpaSira eneKTpnrrHoro HaBaHraxeHHr OeC VrcpaiHu,

3aAaqerc e BrrBqeHHr pexzrraia po6orz
noryxHocri 3 ypaxyBaHr{rM BLrMor Ao .srocri
eJleKTpolocraqaHHa. O4Hnvr 3 Bax(JrlrBax 3aBAaHb

peXI{My eJIeKTpOCnOXLIBaHHt npOMLICIOBI4X

peryJrrcBaHHrr aKTrfrnHoi noryxHocri o6'errauu ra
[oryxHocri, paqioHaJrbHe perynroBauux 4o6oB010

roMy eHeprocucreMa norpe6ye sce 6imlxoi rinrrocri uixoazx i Hauisniroszx
uoryxHocreft.

Tarox aKTy€trrbHoro

eJreKTpoycraHoBoK senurcoi

eneKrpoeHeprii ra na4ifiuocri
rtpu ne4euui HaJre)KHoro

ni4uprEeucrB e cnoxunanH.f, i
eJreKTpoycraHoBKaMz serraroi
rpaSira aKrLIBHoro HaBaHraxeHHf, i o6rraexeHH.rr cnoxzsaHoi uoryxnocri B

avapifinux yMoBax rpl{ 3HI4 xe HHi .sro cri ele xrpoeuep rii B eHeprocu creui.
Kouneucaqir pearrunuoi noryxuocri B rrpoMr{cJroBrdx ereKTpuqHux

Mepexax, oco6ruso 3 ypaxyBaHHrM ga6esneqeHH.rr .srocri enerTpoeueprii,
eneKrpoMarurirHoi cyrraicnocri npufinaa.rin enerrpuuuoi eneprii 3 Mepe)Kero
)KLrBJreHHr e oAHrrM s npioprarerHLrx 3aBAaHb.

Korra6inonaHe BI{KopI4craHHrr rpa4zqifiuux AxepeJr eueprii s pisnnrvrz
eronori'IHo tIIicrLIMtI anbrepHaruBHrrMlr ruKepeJr€IMLr eHeprii s o6'e4HaHnrrra ix y
po3yMHy eHeprocl{creMy Smart Grid Ao3BoJrre noKpr.rrr{ norpe6z B

eJIeKTpo eHeprii ra ni4uaquru piaeur Ha4ifi no cri elerrpono crarranna, ni4n urrlr4rtr
eneproe$errznnicrb ra 3HLI3TITI4 eKoHorvri.try napricrr [pr4 rrpoBeAeHni HayKoBr.rx

eKcrreprlMenrig.



B yMoBix 3HaqHoro ui4nrErqeunr qiH Ha eHepropecypcr4 oco6rzsoi
BaxJIlIBocfi ua1ynae 3aBAaHHx eSerrzBHoro BLrKoplrcraHHfl, ereKTpLtqnoi eneprii
o6' erraulr BeJrLtKoi uoryxnocri.

Ananig pexnl,rin po6oru cfracHlrx pagiororvrlJleKciB noKa3aB ix uusrry
eueproeSerr[sHicu i uerarusHrafi B[Jrr.rB Ha .f,ricrr eneKTpoeueprii, Iqo B

cfracH?rx yMoBax po6zrr nayrconi pa4iorexni.tri KoMrrJreKcLr, nrcpafi

ueupuna6JrlrBrrM cno)Kr4BarreM AJrr eHeprocr{creMr{ Yrpainu. Mae rvricqe rnu6ore
uporupiu.u rdix xapaKTepr{crlrKaMr{ i4eamuoro c[o)Kl{Baqa Nrfl. eHeprocvcreuu i
pearrbHr4Mr{ xapaKTeplrcrrlKaMra pa4iorounrercis. OcrimKr4 B VrpaiHi e BenI{Ka

rinrricm pa4apin, pa4iolorcaqifinux cranqifi, roN4urercis rporLlrloBirpxHoi
o6oponr,r s irvrnynbcHraM paAionuuponainronaHH.f,M, upo6neua uoninruenns

crro)KlrBlrLlx xapaKTepLrcTtrK TaKofo KJracy ailapaTypu e AocLtTb aKTyanbHolo.

Croirr 3aBAaHH.rr pospo6rr.r 3araJrbHr{x uiAxoAis i NaeroAI{K MoAepniaaqii Aircqnx
rorrrnrercie pa4ioelerrpoHnoi anaparypr4 Ta cLrHTe3y HoBLIx cLIcreM

eHeprorocraqanHr is sacrocyBaHHtM SMART GRID texnolorifi.
Tarcuu rrr{Ho , TeMa AuceprarlifiHoi po6oru, .f,Ka npucBtqeHa uiAsLIuIeHHIo

eQerrnnuocri ercnnyaraqii o6'errie eJreKrprlrlHt4x Mepex 3a paxyHoK

Br{KoplrcraHru Smart Grid, e aKTyaJlbnoro i cBoerlacHoK).

Arryalrnicrr po6orz uiArsepAxyerbc.rr raKox 3 TLIM, IrIo BoHa uon's3ana 3

HayKoBo-AocdAsoro po6ororo MOH Vrcpainu 3a reMoro <Pospo6ra rvrero4in i
anropurrrlin 6araroqilrosoi ourHvigauii paaioeJleKrpoHHl{ Ta aBToMarI{TIHLIX

cr{creM>) (ru' l\b 0 1 1 8U002008).

Cryninu o6fpynrosaHocri HayKoBI{x II JIo)ICeHbr sl.IcHonrcis

penoMeHAaqifi, cQopvry.nboBaHnx B AlrceprallifiHifi po6ori
Cryninr o6qpyHrosaHocri HayKoBLrx rroJroxeHb, B cHoBrin i peronaeH4aqifi,

cQopuynboBaHlrx B Ar.rceprarliftHifi po6ori Kosnona C.C. e BLIcoKoro fi 6azyerrct.

Ha auanigi HayKoBo-rexniqHux Axepe[ 3a AaHoIo npo6leuoro, raprr,ronifinifi

nocraHosrli Merr{ i saAaq 4ocli4xenn.a, nuropracranni cflacHl{x uero4in

4ocni4xeHnx, i xricnorvry QoprraynrosaHHi orpllMaHprx sucHosris. Pesynrrarn

eKcnepr{MeHT€rJrbHr{x AocliAxeHb rrpu Br{3HalIeHHt BeJIurI}IH rapMoHlK crpyMy ra

Harrpyrr{ rpuQasHoi ruepexi, rpoBeAeHr{x is BLIKopLTcTaHHtM rIpolpaMHLIX i
MareMarritrHr.rx naxeris Microsoft Excel ra Matlab, cuinnalu 3 3HITLIMLI Ha

o 6' ertax BoJrbr- c eKyHAHr{MLr ra aMnep - c eKyHAH vrMr4 xap aKTeplIcrLIKaMI4.

{ocronipnicrr pe3yJrbraris AocriAx(eHb
BnronaHi y po6ori,qocniAxeHHr 6asyrorscs Ha KopeKTHoMy BtIKoprIcraHHl :

- cr4creMHoro niAxoAy npu npoBeAeHui TeoperLItIHI{x ra eKcuepl{MeHT€lJIbHIlx

4ocni4xeHb, rrlo 6aryerrcr Ha Br{Kopucrasui tr{eroAis po3paxyHKy eJIeKTpI{rIHI'tx

rin sr\,riHHoro crpyMy, TexHiKr.{ Br,rcoKI,IX Hanpyr ra MareMarI,IrIHol crarucrLrKLrl

- MeroA€x eKcnepr,rMeHT€lJrbHoro AocliAXeHH.s Ant BI{3HaqeHH.s BeJII4TII{H rapuonir



crpyMy ra Harrpyrrl rpr.rQillnoi uepexi;
- MeroAax MareMarurlHoro Mo.ueJrrcBaHHr i uareuarHqHoi crarr{crr{Kn ig

BI{KopHcraHHsM nporpaMHux i ruareMarrirrHlrx narerin Microsoft Excel ra Matlab;
- rvretoAi nopinnxnLHoro ananisy Anfl onrrcy o6'erra 4ocri4xeunx ra fioro
CKJIA.IIOBI,IX.

Ilayrcona HoBr{3Ha

flStl^ gocrtrHeHHt tlocraBJlesoi ueru, lqo rroJr.flrae y BVKopucraHHi Smart
Grid eHeprocucreMl4 Arrfl ni4uaqenur eQerrunnocri ercuryaraqii o6'erris
eneKTpLrrIHrIx Mepe)K, aBTopoM po6orz 6y" ycniruno nupirueHvfi KoMnJreKc

B3aeMo3B'fl3aHr4x 3aAaq. .{o nayroBo-TexHi.rHnx noJroxeHb B lr{cepraqii cnil
siAHecru:

- na6yn noA€ulbluoro po3BlrrKy MeroA niAsraqeHH.f, eueproeQeKTLtBHocri czcreurE
eJreKTpoIIocTaqaHH.f, HayKoBo-AocriAsr,rx KOMNJIEKClB. pexr4M

eJIeKTpOCIOXI,IBaHHT sKr.rx XapaKTepr{3yerbofl 3HaqHoIo crnaxuictto, srcuit

ni4pieHrerrcx nia niAor,urx BpaxyBaHrurM xapaKrepucrrrK ni4HonmoB€urbHlrx

AXepeJI eneprii m QimrpoKoMrreHcyroqux npucrpoin, rlo Ao3Bonr,rJro 3HaqHo

3nu3urvr eHeprerrdvui nzrp aru ra co 6iBapri crr [poBeAeHns AocnipKeHb ;

- orpLIMaB rroAEurbrunfi posnvroK MeroA Br43HaqeHrrf, cKJraAy ra rlrrry o6raAHaHH.fl

ri6pugHrx eHeprocr4creM, swrir ni4pisnxerrcr sia ni4orr,rux aHanigorr,r cKJraAy

cnoxzsa.ris crrcreMr4 Ta Br{Kopr,rcraHrurM inQoprraaqifinrx rexHororifi, qo
AO3BOJUe 3MeHrUrrTLr eJreKTpOClO)r(ZBaHHf, HayKOBO-AOCJTIAHLTX paArOKOMrrJreKClB

seruroi noryxHocri;
BIIepIxe 3arrporroHoBaHo MeToA MoAenrcBaHHfl. JroKEIrrbHI{x cLIcTeM

eneKTpolocraqaHHr s niAHoBJrroBzrJrbHr4Mr.r AxepenaMlr eJreKTpoeneprii Ta

aBroMarlrgaqiero KepyBaHH.r, nrcvtit BpaxoBye rcoeSiqienru uoryxuocti ir

roeQiqieHnE rapuouifiuux cKJraAoBr{x ro Kox<rtoMy cnoxrlBaqy ra ix
posno4ineHH.f, rro oKpeMLrM rpynaM, rrlo Ao3Bonre niAszrqurz eQerrunnicru
eKcnnyaraqii o6' errin erempurrHr/rx Mepex.

3Ha.rnrvricrr orprrMaHr{x pesy.nrrarin Arq HayKIr i uparcrurlHoro
BHKOpnCTaHHS

,{ucepraqifiui AocriAxeHHq BKJrroqarorb cyxynuicrr HayKoBI{x i
lpaKTr.rqHr4x pe3yJrrrarie, srci [oJr.flrarorb y crnopeni MeroA]rKLI rrao4epnisaqii

cvcreMlr eHepro[ocraqaHHf, 3 BLrKoprlcraHH.f,M upunqzuin Smart Grid, qo
Ao3Bonr{no niAezrqurn eSerrraeHicm eKcnJryararlii o6'errin enerrplrqHllx Mepex

3 BracoKLrM cryrreHeM cKBaxnocri cro)Kr,rBaHHrr eneKTpu.rHoi eneprii. Pospo6neno

MeroAr{Ky uo4epuisaqii cucreMr{ eHepronocraqaHnfl.3 Br{KopI{craHIUIM npuuqunin

Smart Grid, qo Ao3BoJrr{Jro ga6egne.rutu ni4suuleHH.rr eQertznuocri ercnnyaraqii

Mepex 3 Br{coKr4M cTyneHeM IllllapyBaTocrl cloxzBaHHto6'emin eneKTpzqHr4x

enexrpuuHoi eHeprii. Pospo6neno raKox peKoMeHAaqll 3 BI{KOpUCTAHHA



aKylvlyJltropHr4x 6arapeit y Smart Grid cucreui, ulo Ao3BoJrr{Jro g6imrunrz ix
cTpoK eKcrrJryaTarlll.

OrpuuaHi n 4ucepmqifiHifi po6ori pe3yJrbrarlr BnpoBaAxeni y Iucruryr
iouocSepu HAH ra MOH Vrpaiuu i arrznHo Br,rKopr4croByrcrbc.f, r po6ori
opraHisaqii. Kpiu roro, orpuuaui p$yJr rarv BraKopr4croByrorbcr B HaBqaJrBHoMy

npoqeci rcaQe4pu pa4ioelerrpouirz HTy (XlIb).

Bia uo siA nicrs suicry anropeQepary ra ocn oBH rrx rroJro?rceH b

ArrcepTarlll
AnropeQepar e iAenrzqru{M 3a guicrou 3 oc oBHr4Mn rroJroxeHuflvrur

Alrceprarlii ra AocrarHbo noBHo ni4o6paxae ii nayroni pe3ynbrarz, orpzuaHi
s4o6ynaueu oco6ncro. Crpyrrypa anrope$epury, o6'eu i guicr siAuosiAae
icnyrouravr BprMoraM.

rloeHora BHKJTaAeHHfl pery.nsrarie Aoc.niAxeur B ony6.rrircoBaHl{x

rrparlflx
OcnosHi rroJrox{eHrur ra uayxoni pe3yJrbrarld Allceprallifinoi po6orz

AocrarHbo [oBHo ony6nironaui. OcHosHi uayroni pe3yJlbrarl.I i sucHoelfl{

Ar4ceprarlifinoro AocriAxenHs niAo6paxeHi y 9 uy6nircaqirx, cepeA nux: 4 - s

HayKoBr4x Saxonux BraAaHH.rrx Vrpainu (1 y nu.qauni, qo BXoAI{rb Ao

rvrixnapo4noi uayrcoMerplrqHoi6agu Scopus), 5 - s nrarepiarax ronSepeHllifi.
y qinorvry pinenr ra rcinrricrr uy6nirarlifi ra anpo6aqii rraarepialin

Al{cepraqii Ha rou$epeuqixx niAuoeiAalorb BllMorarr,r MOH VrcpaiHu.

Oqinrca rvricry qucepraqii

lncepraqifina po6ora cKJlaAaerbc.fl g aHoraUii ABoMa MoBaMkI, suicry,

uepeniry yMoBHI,IX rlo3HarleHb, Bcryny, \'flT:a pos4inin, BI4cHoBKiB, crII4cKy

Br{Kopr{craHr4x pKepeJr ra AoAarKie. 3aranrnufi o6csr Allcepraqii crauosurr 195

cropinor, cepeA rrux 78 pucynrcie no reKcry; 22 ra6nwqi no reKcry; culacoK is 195

nafiuenynanr BuKopr4cranr4x DKepeJr Ha 20 cropinrax, 4 AoAarris Ha 33

cropiurax.
V ncryui o6qpynroBaHo nu6ip reMH AocniAxeuur, fioto arryalruicm,

cQoprraynboBaHo Mery ra aa4aui, BLI3HaueHo o6'ert, [peAMer i uero4u

4ocui4Nennx, po3Kpr{To HayKoBy HoBLI3Hy, [paKTurrHe 3HarIeHHt oAepxaHllx

pe3yJrbrarin, nane4eHo 4aHi upo ix aupo6aqirc ra uy6niraqii anropa.

Y uepruorvry pos4ini npoee4enuir artatis nireparypv 3 IrLIraHr uo6y4onu

ri6pu4ruax eHeprocucreM. llorasano aKryzrJrbHicrr ra uepcrIeKTuBI{ 3acrocyBaHHt

Smart Grid lns ri6pra4uux eHeprocucreM (fE). 3po6leno aualig roHQirypaqifi

piruux apxireHryp fE, tKi MoxHanu6paru,3€LrexHo ni4 uorpe6 cuoxusaqa.



Y qpyroMy pos4ini 4zcepraqii
uepcnerrunui MeroAr{ uiAer.{qeHHs
npoMr,rcJroaux ni4npr{eMcrB.

HakrolJrbru aKTyuulbHl Ta

eJreKTponocTaqaHHt

p03fmAEtroTbct

eSerrunuocri

flora^saHa arryanrHictr B rcqeHHr Ao Smart Grid clrcreMr4
eHepro[ocrarlaHHt o6'ertig 3 BI,IcoKLIM cryneHeM rrrrrapyrarocri cro)r(HBaHrrt

QinrrporoMreHcfoqnx upucrpoin 3 po3rroAinona

BeJrr4qr4HaMn oKpeMr4x uap aMerpia rraepexi xusreHHt
KAHAII€X.

Ta lX KOpeKrIll nO OKpeMUX

Qynrqifi KoHrpoJrro 3a

Tperifi pos4ir Azceprallii uprEcnr.reHnfi ananisy eQerruanocri cucreuz
eHeprorlocraqaHHf, pa4iorexHi.rHoro H KoBo-AocliAnoro KoMrrJreKcy Incruryry
IoHocQepta (PH[t).

flpe4craueHi ercnepLlMeHTanuri 4aHi, a caMe 3araJrbHe crro)KLLBaHH{

axrnsuoi Ta peaKTllnnoi cxra4osoi nogHoi uoryxnocri KoMrrJreKcorra IncrnryroM
ionocQepn.

croxuBaqa eneKTp eneprii KoMrneKcy - ,bopryBaqa rroryx<rrlrx 3oHAyroqux
iunynscin y nareri Matlab Simulink.

y rrerBeproMy poe4ili HaBeAeHo 3ar€urbHy

rexuororiuuy iAeolorirc rosqeuUii rrao4epHisarlii cprcreMr4

QyHrcqion€rrrbHo-

PHro(. V pos4iri HaseAeHa MeroAt4Ka MoAepHigarlii cr{creMr{ eHeprorocraqaHH.f,

PH[t, Ta aHaJlori.rHux eHeprerr{rrHr{x KoMrrJreKcin, xra uicrut uocniAonHicu ra
sNaicr oKpeMlrx eranis rrao4epHisaqii, ra cr4Hre3y HoBLrx crrcreM. y posairi
uaseAeHi noAuulbllri rporu ra MeroArrKr4 po3paxyHKy rrory)KHocrefi HaKorr4rryBaqa

Iponeleno 4ocri4xeHHt eHeprerr4qHr4x xapaKrep r4cruK nafiuoryxniruoro

eHeproIIocTaqaHH{

eueprii , coH.f,qHoi ra nirponoi eJreK rocranqii. BuroHaHa oqiHra Heo6xiAHoi
eunocri HaKonuqyBarra eHeprii.

r rpoBeAeHo orIlHKy HacTaHoBHol rroTyx(HocTl

Poglin raKo)K uicrurr perovren4aqii ro uo6yloni KOMTICHCAUll

peaKTr4BHoi cx^naAoeoi nosHoi uoryNuocri.
Iltqrllfi poe4in npncBf,rreHo Koruu'rorepHoMy MoAeJrroBaHHro Smart

Grid czcreMu eJreKTponocraqaHH.a Incrnryry iouoc$ep", a raKox cxeMaM Ha

QoroererrplrrrHr{x eneMeHTax iHnepro a, pe)KnMaM HaKonuqeHHf, eneprii B

aKyMyntropHlr{ oaTapel Arrfl npoBeA HHr eKcnepkrMeHTY, pexuMy poooTl4

cucreMr,r upu po3pr4xeuui aKyMyrsropuoi 6ampei Hr{xrre 3aAaHoro 3HaqeHHt,

penelMy HaKorvqe H.f, eneprii B aKyMyJrf,ropnifi 6ampei Anfl IroA€rJlblxoro

noBepHeHH.s ii nocraq€LnbHLrKy n lIM.
Ha4aHo n pos4ini MeroArrKy po3paxyHry rinrrocri coH.fl.Innx uanenefi

ra eunocri aKyMynrropa, rKa AorroMorJra crBopr.rrr4 xoruu'rorepni Ir,roAeni Ta

BLIKOHaTI{ MOAeJTTOB AHHfl, 3 aAaHLrX p eNUrvrin p O 6 OrU

BucHosrlr Ao po3Ainis ra saramHi BrrcHoBKr{ no po6ori cQopvrymosaHi

COH.'IIIHI4X

CUCTeMLI

oaTaper4.

qirro m ni4noniAarorr srraicry Ar4ceprarlifinoi po6orH.



y AoAarKax HaBeAeHi nporpaMrd KepyBaH r, aKT BraKopr{craHrrt

peaymrarin Ar{ceprarlifiHoi po6oru B HaBq€urbHoMy npoqeci raSe4pra

pa4ioenertpoHr{Kr{ HTy ((XIII), aKr Br4KopvcraHHr pe3yJrbraris AocrilxeHb y
po6ori Incruryry ionoc$epu HAH ra MOH Yrpaiuu, crrr{coK rry6liraqifi
e4o6yraua 3a reMorc Ar,rceprauifisoi po6oru.

3aynaxeHHfl Ao ArceprarlifiHoi po6orn
1. Y <Meri i saAaqi Aoc.niAxeHHr) He BKa3aHo, .f,Ka caMe rexnonori.fl

(cxra4ona vacruHa) Smart Grid 6yae rroKpauryBarucfl,.

2. y nepruoMy pos4ini ni4cyrHift aHarris cfracHl{x upncrpoi'n, xri
BraKopr{croByrorbcr AJr.f, KoMrre ncaqii p e aKrLrBHoi uoryxno cri.

3. He npLIBeAeHa B Al{cepraqifinifi po6ori rinrricua oqinra uiAszlqeHHt

eQerrunuocri ercunyaraqii o6'errin ereKTpr{r{Hr,rx Mepex, sil 3acrocyBaHHt

3arrponoHoBaHlrx p[xeHb.

4. Bi4cyrni AouaAHi o6lpynryBaHH.f, piauux rpIdBeAeHrIX B po6ori
MareMarkrrrH[x uo4enefi , pospo6reHrlx B nporpaMHoMy KoMrnercci Matlab.

5. HeAocrarHbo yBarkr B uerBeproMy pos4ili Azceprallii upu4ileuo
[r4TaHHrO pO3paXyHKy eKOHOrr,ri.rHOrO eQerry nig nuponaAxe Ht 3a[poloHoBaHltx

piruenr.
6. 3 n'.f,roro pos4iry Allcepraqifinoi po6oru He 3po3yMilo, trzu qLIHoM

MoxJrr{Bo BraKopr{crarr{ eHepriro, Korpa HaKolr4qunacb uia qac upoBeAeHHt

eKcrreplrMeHry n IHcruryri ionocQepu.

7. B po6ori npucyrui ouucrn ra oMI,IJIKI{, HarIpIdKJIaA:

- crop. 21.2.3 <<3vricry>> Hoclrrb Ha3By:

<3acrocyBaHH.f, 6araro$ysrrlioHalbHr{x npucrpoin rouuencallii HeaKruBHux

cKJraAoBLrx uosHoi nory)KHocri>. Kpaule <3acrocyBaHHq 6araroQyHxIliouanbHl{x

upucrp oiB KoMrreHcarlii p eaKrkT BHoi uoryxno cri>.
- crop. 6. B <llepenircy yMoBHr4x cKoporreHb) HaBeAesuir repuitt (JIEII - riri-r
eneKTpoflepeAaq). llpanumniure (JIEII - ninig eJleKrponepeAarD);

- crop. 10 s .rerneproMy a6gaqi 3Bepxy ra Aaai e rercri AkIceprallii nxuro cJroBo

((ulapyBarictr>>, Kp alqe BLI Koprlcrarl{ (( cKB axnicrr>> ;

- crop. 29 s [epuroMy a6sarli 3HH3y rrpkTBeAeHe cJIoBo ((HecLTrrycoLIAaJIbHocrb)).

llpanumuiure <uecuuycoi4anrHictr>;
- crop. 87 s [eplroMy a6saqi 3Bepxy HaBeAeHo cJloBocroryqeHruI ((crBopeHo

MareMarlrqHy MoAeJrb crrcreMr4 xrrBJreH x nzuiproBrulbHoro KoMrlneKcy Incrzryry
ionocQeprz...>. Kpaule ((crBopeH MareMarlrqHy MoAenb cLIcreMI4

eJreKrponocrar{aHH.fl nuuiprcnalbHoro KoMrIJIeKcy Iucrzryry ionocQepu. . . X
- crop. 86 B ApyroMy a6gaqi 3Hr43y B)Kr4To cJloBocnonfleHHt <auulity,{u

rapuouiuurx cKnaAoBlrx crpyMy). Heo6xi4uo <<aunniry4u rapuouifiHzx

cKJraAoBr4x crpyMyu



- crop.92 B ApyroMy a6saqi 3HI,r3y BK€BaHa eunicrs aKyM Topa s KBrroAr,rHD(.
Tpe6a B aMreproAr{Hax.

3ayaaxeunx, sri nucroueui, crocyrorbcr oKpeMn eneuenrin

Al,Iceprarlifinoi po6oru ra He 3Hr,rxyrorr ii garanrnoi sucoroi oqinru.

BnuronoK upo ArrceprarlifiHy po6ory
.{uceptaqifina po6ora Kosrosa C.C. e sariH.reHoro HayKoBorc nparlero, qo

uicrrntr paniure He 3axzrqeHi nayrosi noroxeHrrr ra Honi HayKoBo o6qpyHronani
p$yJIETarz, IrIo Ha BucoKorray pinHi uapiuryrorb aKTyalbuy ra BaxJruBy HayKoBy

upo6lervry onrnrraisaqii pexnrr,rin po6oru eneKrpoeHeprerr4qHrirx cr{creM, cucreM
eJleKTpolocrarlaHHt ra ix ereueuriB 3a paxyHoK BAocKoHaJreHrrr uero4ie ra
gaco6 is yupaminH.f, pe)Kr4MaMr.r c[oxraBaHH.rr ereKTpuquoi eHeprii.

Teua AI,IcepraIIii siluosiAae cueqianruocri - 05.14.02 ereKTpuqui craHqii,
uepexi i cucrenaz.

,{zcepraqifiHa po6ora siAroni4ae BurMoraM uyHxrin 9, ll i 12 dloprAKy
rpl{cyAxeHHt HayKoBr,rx cryneuin>>, uloAo KaHAr{AarcbKrax A}rceprarlift, a ii aBTop

- Koeros Ceprifi Ceprifionurr, 3acryroBye Ha npucyAlKeHHf, fiouy HayKoBoro

cryrleHrl KaHAI4Aara rexHi.rHr{x HayK sa cueqialrnicrro 05.14.02 - eneKTp}r.rHi

cranqii, rrlepexi i cncreuu.

OQiqifinufi ouoHeur,
KaHAI,rAar rexni.rHnx HayK,

Hatr€urbHr,rr ra6 oparopii qexy eJreKTp orro crarraHHrr

llpunatroroarqioHepHororoBapr4crsa(A3OT) A
u. rlepracu UW Ee4epar -fl.C.
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fli4uuc Ee4epara.f.C.
Haqzurrnur ni4giny Onuapeuro JI.M.
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