
BrAfyK
oSiqifiHoro orroHeHra

Ha Avrcepraqifiny po6ory Maeyp Onrrra lOpiieHz "Kiuerur<a QopMyBaHHfl AoMeHHI4x

crpyKTyp y cerHeroeneKTpr,rKax y aonuilrlHboMy eneKTpI4r{HoMy noli", [o4aHy Ha
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cneqianruocri

01.04.07 - SisvKa rBepAoro rila

fraceprauifiHa poSora Masyp O.IO. npr4cBflr{eHa BI4Br{eHHro riHern.{Hl4x

oco6lueocrefi uoneAiHKH cerHeroeneKrpraxie 6im reMrreparypkr BnopflAKyBaHHfl, Ta

BcraHoBJreHHro 3aKoHovripuocrefi Soprtrye aHHfl Qi:Hunrax BJlacrl4eocrefi

cerHeroeneKrp vrrHvrx AoMeHHr4x crpyKryp B pi:uux penaKcaqifiHrax pexl{Max.

Po6ora Br4KoHaHa B Incuaryri Si:zrcra ripHzvlax npoqecin Haqionaltsoi Axalenrii

Hayr< Vrpainu.

OrIi F{roror{r4 Ar,rcepraqifi Hy po6ory, cri4 3a3H aql4rl4 Hacrynni MoMeHrH.

ArcryaluHicrs reMH AHcepraqii. Ilutauux, tr1o crocyrcrbcfl npoqecin

Sopvryn aHlfl, Ta eeorroqii Aoveusoi crpyKrypv cerHeroeneKrpurin, BnHvrKarorb y

:n'x:r<y 3 norpeS awvr $yn4anresramuoi Ta npl4Kna4Hoi $i:nxra. Biacyrnicrr

AeriurbHux vrixpocroniqn vrx y flBneHb crocoBHo MexauisN,Iie penaKcaqifi uzx npoqecie

He rae rroflcHeHHfl sHaqnifi xinrxocri cyreper{Hl4x oAHH oAHoMy

eKcrrepr4MeHraJrbHux pe3ynbrarie. Heo6xiAnicm AocniAx(eHHq npoqecie

BnopflAKyBaHHfl TaKo)K o6yvroeJreHa BaN(JIHBI4M IIpI4KnaAHI,IM 3Har{eHHflM

HeoAHopi4nux cerHeroeneKTpr4r{Hr4x uarepianie. 3oxpenra, perynxpni Aoueuui

crpyKrypr 3 cy6l,rixpoHHr4Mu ra HaHoMerpoBprMI4 uepio4aMvr npeAcraBJltrorb

sHaqHrafi inrepec 1.nfl po3Br4rKy reJreKonrynixaqifinux rexHorlorifi, rppl creopeuui

eneKTpoorrrr{rrHprx MoAynsropin ra nrixpocxeM eHeproHe3aJleNnoi rraM'sti. !'ls
onucy riHeru.rHr4x npoqecin BnoprAKyBaHHfl BI4KoppIcraHa MoAenb laH4ay

fiH:6ypro, f,Ky nro4raSixoeaFro nnfl BpaxyB aHHfl BnnHBy soeHiruHix p.ifr Ha

SopnrynaHHfl, Aotresuoi crpyKrypv reMrreparypvr oxonoA)KeHHfl, eneKrpaqHoro

(crarnuHoro ra BncoKoqacrorHoro) nonr i ri4pocrarr4r{Hofo rl4cxy. O4Ha 3 BaroMI4x

eili\,riHnocrefi po:poSrenoi uoAeni rroJrflrae y Br4Kopl4crauHi r<openqqifiHoro aHalisy,

qo Ao3Bonr,rJro orpnMarr4 cnporqeui cHcreMH 4uSepesqiarruzx pinnrur rnfl
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cepeAHboi ron{pu3allii ra Ar4crepcii, flKi npr4AarHi 1.nfl orrucy riserurz

BnopqAKyBaHH-fl B pisnrax yMoBax. Teua Ar4ceprarlii Ma:yp O.IO., 6e:yuoBHo,

aKTyaJIbHa, ocxilrxu orpinr nzpilreHHq SyHaanaeHTaJrbHr4x rrHTaHb, BoHa

ctlpflMoBaHa Ha IrpaKTHqHe 3acrocyBaHHfl orpr4MaHr4x pe3ynbrarie. y paMKax

Al,IcepraqifiHoro locniA)KeHH.fl orpaMaHo pe3ynbrarr4, sxi sxicHo g6irarcTbcr 3

nigouuuu eKc[epI4MeHTaMH Ta AoBoAflTb rrepctrexrzeHicrl 3anponoHoBaHr4x

veroAiB Anfl npr4KnaAHoro 3acrocyBaHHtr.

HayI(oBa HoBtr3Ha. lzcepraqifina po5ora Ma:yp O.IO. 6a:yerbcn Ha

$eHonaenonoriqnifi reopii $a:onrzx reperBopeHb ftaugay ra crarr4crr4qHoMy

nilxoli. loqinruo surinvru MoMeHrr4, sxi Bn3Haqarorb ii HoBH3Hy, HayKoBy ra

rrpaKTu.rHy 3HaqHMi crr.

,{o naNJII4BHX pe3ynbrarie po6orra cnil eiAHecrn reoperu'rHuir orzc npoqecin

BIIoptAKyBaHHfl, 3aJIe)KHo eia yMoB oxonoA)KeHHs ra penaKcaqii, a raKo)K

3a[poiloHoBaHi uerogu rpaKrl4t{Horo Br4Kopr4craHHr uoAeni ilIoAo SopnaynaHHfl

perynflpHr,rx AoMeHHHX crpyKTyp nrixpoHHoro nepio4y.

B paMKax SeHovenorori.{Hoi reopii B po6ori orucaHo xinerzxy

BrloptAKyBaHHt cefHeroeneKrpraxie, qxi nepeBoAflrb Ao repMoAzsauiqso

HepieuoBa)KHoro craHy MeroAoM rxBr4AKoro o"onoa)KeHHfl HH)Kr{e reMlep arypvr

Kropi. llpra IIboMy :nafi4eHo SynxqioHanbHy 3aJre)KHicrr, flKa xapaKrepr4 3y€

4IanauiKy 3pocraHH.s posnripin 4onrenin cerHeroeneKrpvrrrHvrx Kpr4cranie nil qac ix

penaKcallii Ao craHy repMoAunauiqsoi pinHon arv. 3a AorroMororo no6y4onra

Qasonux uoprperin cI4creMI4, rrlo penaKcye , :Hafi4euo $iszuni yuonH, 3a flKr4x

ni46ynaerbcq SoptyBaHHfl MoHoAoMeHHZX ra roni4oruenHr,rx crpyKTyp. lloKa3aHo,

uo Ha xapaKTep BnoptAKyBaHHr BrrJrr4Bae flK rurr Sa:oeoro rrepexoAy, raK i
3HaqeHHt Kepyrcr{Hx rlapaMerpie, a caMe: napaMerpa nepeoxonoA)KeHHq,

soeHilxHboro eneKTpI4LIHoro IroJIfl Ta ri4pocrarr4r{Horo rr.rcKy. BcraHoBJreHo

ropofosuir xapaKTep peanigaUii perynspHnx rloJli4olaeuHr4x crpyKryp, 3anexuo ni4

qacroru Ta aMrrJrirylu BucoKor{acrorHoro rroJrr.

y ileprxoMy po:4ini Aucepraqii HaBeAeHo ornqA cyr{acHr4x yqBneHb npo

flButt\a BIIopflAKyBaHHq cerHeroeneKrpl4xie pi:noi npHpoAH. O6roeopeHo repeBarr4
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ra HeAoniKI4 cyrlacHplx MoAenefi orr4cy raKr4x rrpoqeciB Ta MeroAiB crBopeHHq

AoMeHHHX crpyKryp is 3ahaH:al.r'kr napaMerpaMr4. BugFra.{eHi ocHoBHi naonaeHTr4, sxi

nocnyxulrvr ni4upanHorc Tor{Koro AaHoro AocniAxeHHr.

V apyroMy po:4ini B paMKax SenoMeHorrori.rHoi reopii llangay - fins6ypra

Ha npuxna4i xpacranie rpnrniqr4 Hcynb$uty po3rnflHyro rrpoqec BnoprAKyBaHHfl

cerHeroeneKrpltrie, sri 3a3Harorb Sa^:oni ilepexorr4 Apyroro poAy. llpoqec

penaKcaqii cI4creMH Ao craHy repMoAuHaN4i.{Hoi pinuonaru onr4cyerbcq 3a

AolloMoforo penaKcaIlifiHoro pinnxuHx [augay Xararsixoea ra crarr4crktrrHoro

ni4xo4y. focni4)I(eHo 3aKoHonripHocri SopryBaHHr MoHoAoMeHHr,rx i

noni4oMeHHl4x crpyKTyp 3anexHo nig uouarKoBr4x yMoB oxonoA)KeHH.f,, repvriuHoro,

IlonboBoro ra uexanirlHoro enrraeie. lloxasaHo, rrro Bapiroro.{H 3HarreHHq Kepyror{r4x

napaMerpie, Mo)KHa $optyBaru cra6inrui nroHoAoMeHHi ra noniAolaeuui crpyKrypn.

BcrasoBJIeHo, Iqo cepe4nir? posnrip AoNreHie 3pocrae 3 r{acoM 3a 3aKoHoM

KBaAparHoro KopeHf,, IIIo sxicuo s6iraerbcfl 3 eKc[epvMeHTaJrbHr4MH pe3ynbraraMn.

Taxox IIoKa3aHo Mo)Krueicrr nepe6yBaHHr cerHeroener(TpvrKa y rna:icraqiosapHr4x

cfasax, raKl4x fl K acHMerpHrIHi naeracra6inrHi nonilonaes ui crpyKr ypn.

Y rperboMy po:4ini po6orra HaBoAqrbcr pe3ynbrarr locniAlxeHHr xiserzrcz

MoHoAoMeHHoro BrIoprAKyBaHHfl y cefHeroeneKTpr4Kax, qKi 3a3Harorb $asoei

ilepexoAz lreplxoro poAy. 3a AorroMororo po3ureilJreHHr Kopenflropin r{erBeproro

tloptAKy BLIBeAeHo czcreMy eBonroqifiuzx pieuxnr. B pe3ynbrari KoMrr'rorepuoro

MoAenroBaHHt BcraHoBrIeHo, ulo raKi xpzcrarvr 6insru crifixi Ao 3oBHiruHix enrzeis

ra cxHJIbHi Ao Sop*yBaHH,f, rlepeBax{Ho MoHoAoMeHHr4x crpyKTyp. lloxa:auo, Ir1o

I.nfl orpHMaHHt B HHX noniAoMeHHr4x crpyKryp ueo6xiAHo 3acrocoByBaru

rcou6iuor,auvrir BTIJII4B Ha cucreMy, a caMe rop,trA si goeHirunina eneKTpr4qHHM rrorreM

BHKopr4croByB aru i ri4pocr arr4rtHvrfi rucx.

y r{erBeproMy po:4ini po3rnrHyro rrpouecr4 Brropf,Ar(yBaHHfl

cerHeroeneKTpHxie niA BTJII4BoM rrpocropoBo HeoAHopi4noro BncoKor{acrorHoro

eneKrpHrlHoro rIoJIfl. Anx Kpncrany raHTanary niriro po3paxoBaHo xpraruuni

3Har{eHHt aMrIJIlry Iu 3oBHltrlHboro eneKTpr4r{Horo rroJrr, 3a flKvrx Sopvryrorbct

perynxpni AoMeHHi crpyxrypu. Ha rricHovry pinHi :po6leHo cupo6y po3runp Hrr4
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MoxJIHBocri po3po6neHoi MoAeni rnfl onucy cerHeroeneKrpzrcie rr,rny s\lirt1eHHfl Ha

rpl4Kna4i rpucrarie Hio6ary niriro. Us rpyra cerHeroeJreKrprar<ie 3HaxoA:aTbefl. rro3a

MexaMH rIocraBJIeHHX y po6ori 3a aq, roMy rrpoBeA ertuitt sxicrtuir ananig Mo)(Ha

BBa)KarH rrorrrroBxoM ilnfl HacrynHHX AocniAxeHb.

fzcepraqifina po6ora e 3aBeplxeHr4M HayKoBHM locriA)KeHHflM, B rKoMy

BI4KoHaHl Bcl IlocraBneui :alaqi. Are BoHa 3aIrnttae Mo)KJrngicrr [ocraHoBKr4 Ta

nnpirueHHfl HoBLIX 3aAar{. Cepe4 HHX Mo)Ke 6ytvt BnKopr.rcraHHfl po:po6leuoi nro4eni

rnfl onl4cy npoqecy BnopflAKyBaHHr ra pocry 4oueuin, sr<i cnocrepirarorrcx

eKcIIepHMeHTaJIbHo, a raKolr 3acrocyBaHH.fl 3arrponoHoBaHr4x Merolie Ha nparcruqi

rIrfl orpl4MaHHfl uixpoHHl4x perynflpHux AoMeHHr4x crpyKTyp. lloganrwuit po3Bt4ToK

po:po6leuoi reopii Mo)KHa HaIIpaBvrrv Ha BpaxyBaHHr Brrnr4By AoAaTKoBHX Sar<ropin

Ha penaxcauifini npoqe cvr, TaKI4x qK 4eSexu4, reMreparypni rpa4ieurz, nnyrpilrui

MexaHlrlHt HaIIpy)KeHH{. Pogsnrox noli6uoi reopii 4rrfl cefHeroeneKTpvxie rr4rry

gNaiueuHr raKoll( Mo)I(e npeAcraBJrrrn [epcneKTzBHy npo6nenay.

f[HraHHq MeroAHKLr. B po6ori BzKopr4craHo 6araro cyqacHux vero4in

Si:Hru ra MareMaruqsoi $i:zxz: SeHoMeHoJrori.{Ha reopir Sa:oeux nepexo4in

Iangay, KopeJr xtlriruuir analig is 3anyqeHH.qM rpr4BuMipHoro @yp'e-neperBopeHHr,

qrcicHa reopix 4zsepeuqiarsHlax pinnrnr. Ans pot"'fl3aHHs cKnaAHprx pinHxHr ra

eisyanigaqii npoqecin BnopqAKyBaHHs 3anyrreHo MeroAr4 KoMil'rorepHoro

MoAenloBaHHt. lloKasaHo 3s',s3oK :po6neHr4x eracuoexis 3 ni4ourauu

eKcnepHMeHTaJIbHHMH raHvrMvr ra rrpuAaruicrr voAeni Anfl onr{cy 6ararrox

peanbHux cucreM. Torr,ry AocroBipnicru i o6rpyHroBaHicrr orpr4MaHr4x B po6ori

HayKo BHX pe3yr;rari e He Br,rKJr LrKae cynrn i ny.

Helolircr.r po6oru.

1. OcnoBHoro Merolo poSorn e Aocni4xeuHx riuert,rxvt cerHeroeneKTpnqHr,rx

Kpl4cranin, rxi penaKcyrorb B yMoBax HaKJraAeHoro eJreKTpur{Horo rroJrfl. Bnrtus rroJrt

na $opMyBaHHn AoMeHHrx crpyKryp po3rnqAaerbcfl B ycix po:4inax Ancepraqii. V
qerBeproMy po:4ini uaee4eui xoHxperHi rrapaMerpvr BzcoKorracrorHoro

eneKTpl4tlHoro rIoJIt, peKoMeHAoBaHi Ans orpHMaHHq noni4oMeHHZX Ta

MoHoAoMeHHHX :pa:rin. Aoqirruo 6yno 6 aHaJrofiqHo HaBecrr,r BenHrrHHy
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crarl4r{Horo IIoJIf, rIpH po3rnq4i xpzcrarie rprarniquHcynbsuty ra Hirpvrry narpiro y

posginax 2 ra 3, Ae 3Har{eHHfl KpHTI4tIHrax nonie HaBoAr4Tbcr Jrr4rrre y 6espoanripuonly

euai.

2. B po:4ini 3 po3rnsHyro BrrJrr4B rxBr.rAKocri oxonoA)KeHHr 3pa3Ka Ha

QopnrynaHH.f, AoMeHHoi crpylcypn. Ane npu AyN(e rxBr4AKoMy oxonoAxeusi Mo)Kyrb

BHHHKaTH BHyrpiurri uexasi.IF{i Hanpy)r(eHH r ra gHa.rFri rpagieHrr4 reMneparypur. IIe

Mo)I(e [pI,IBecrI4 Ao roro, rqo B Me)Kax oAHoro 3pa3Ka Mo)Ke icnyn arr flK non{pHa

Sa:a, flKa rorrl4proerbcq errtu6 3 rroBepxHi:pa3Ka, rax i HeroJr.flpHa 0*u g o6'eMi,

o6lacrsx 3pa3Ka. B

3po3yMino, qK BoHr4

-III0 ooyMoBJreHo KlHueBoro Te[JrorpoBlAHlcrro MaTeplany.

3yMOBHrpr HeOAHO'raCHlr1^ir. rorraroK penaKcaqii B pi:nrax

Anceprarlii qi acrreKrr4 He o6roeoprcrorbcs, roMy He

BrrJrHBarHMyrb ua rinerr4Ky Sa:onoro rrepexoAy.

Uefi Saxrop Molre

3. B po:4inax 2 ra 3 po3rnqHyro BrrJrr4B ri4pocrarnqHoro rr4cKy Ha rpoqecu

BnopflAKyBaHH,fl. llpz posrnx4i cefHeroeneKrpzxin, qrci gasHarorb Sa:oni repexoAz

ileplxoro poAy, :po6leHo BI4cHoBoK, IrIo nr4rrre KoMnJreKcHkrfi enrzB eJreKTpuqHoro

rIoJIt ra rl4cKy crl4Mynroe cl4creMy Ao noli4oMeHHoro BnopsAKyBaHHr. 3i snlicry

AHcepraUii 3po3yMilo, flK qe BI4TIJII{Bac 3 MareMarr4rrHprx pinHxnb, aJre He AocrarHbo

noqcHeHo $isIauHnfi gNaicr raKoro Brrnr4By ,i naexani:l,r sl,riHz renAenqii

BrroptrAKyBaHHfl.

4. B pos4ini 3 Alaceprauii Si.ypyrorb rrapaMerpr4 repMoAnuaNai.{Horo

SynxqioHarla fi66ca A(p) ra B(p), xxi 3ane)Karr eiA enyrpiruHboKpr4crariquoro p'

ra rpI4KpI4THt{Horo p", rprcxis eilnoeiAHo. 3i :vicry He 3po3yMino, flKoro BoHr4

nopflAKy, Td qH e nriN HHMH sX:aitCS 3e's3OX.

O4uax, ilepepaxoeaHi ue4orixa He rpr4MeHrrryrorb nayroeoi qinnocri

oTpHMaHLIX pe3ynbrarie ra He craBJrflrb ni4 cynrHin ix AocroBipuicru i

o6rpyHroeaHicrr.

OSopl,ureHHr po6orz silnoei 1ae

nosHicrro eilo6pa)Kae giuicr Auceprarlii.

BcraHoBJreHHM Br4MoraM. AnropeSepar
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OcHosHi pesynbraru Auceprallii AocrarHbo rroBHo Br4KnaAeHo y 16 ocnoBHr4x

ny6nixaqi.sx aBTopa ra odroeopeHo Ha 6ararrox nrixnapoAHr4x ra HaqioHaJrbHr4x

r<oHQepeuqisx.

B uinolr'y, Avrcepraqifiua po6ora Ma:yp O.IO. e qiricHr4M2 qinecnpf,MoBaHr,rM

Ta 3aBepIxeHHM locniA)KeHH.f,M, qKe Br4KoHaHo Ha BHcoKoMy HayKoBoMy pinni.

Pesylrrarr4 poSorra Marorb BaroMy HayKoBy uiuHicru Ta rrpeAcraBnrrorb sHa.{Hafi

inrepec y rpaKrzr{HoMy eiAFroureuni.

BucHonorc. Beaxarc, ulo po6ora Masyp O.IO. <KinerkrKa Sopnryn aHHfl

AoMeHHI4x crpyKryp y cerHeroeJleKrpr4Kax y sonHirrrHboMy eneKTplrrrHoMy uoli>) 3a

aKTyanbnicTo, MeroAHr{HoMy pinuro, HayKoBoMy :vricry ra HoBr43Hi orpr,rvr aHvrx

pe:ynrrarie niAnoeilae ycinr Br4MoraM <llopr4xy nplrcyA)KeHHf, HayKoBHX

cryneHie)), 3arBepA)KeHoro llocranoBoro Ka6inery Miuicrpie Yxpaiura eia 24

IrkrrrF^fl 2013 p. Nb 567 gi :uiHavru, 3arBepAXeHr4Mr4 llocraHoBaMr4 Ka6iHery

Minicrpie Vxpainu J\b 656 eia 19 cepunx 2015 p. ra l\b 1159 eia 3 0.12.2015 p., a ii
aBrop 3acnyroBye ilppIcyA)KeHHq HayKoBoro cryileHq KaH41uqara Si:uxo-
MareMarHqHI4x HayK 3a clreqianrnicto 0I.04.07 - Si:uxa rBepAoro rina.

flpo$ecop xa$e4pr4 rrpr4KnaAnoi MareMa ruKH

Ta MOAeJEOBaHHT CKJTaAHpTX CHCTeM

Cyvrcrxoro Aep)KaBHoro yninepcr4rery,

Aorffop $is.-ruar. HayK, npoSecop O. B. Xouesxo

niAnxc t e-r+f-t+xzo Lg
ai44iry x


