
BIATITK
oQiqifiHoro onoHeHra Ha 4racepraqirc

TPOIIIKIHA Ceprin E4yapqoBrrqa <<,{ocni4xeHHr eorHecrifirocri
orcpo,qxyB€IllbHl{x KoHcrpyKqifi nepruKzrJrbHlrx rca6elrHux rynenin aroMHr4x

eneKTpurIHI,IX craHqifi sa yMoB peaJrbnr{x no)Ke)r(), noAauoi Ha:4o6yrrs HayKoBoro
cryneHt AoKropa Qinoco$ii y rarysi 3HaHb 26 <I{raniJrbHa 6eguera> ga cneqia-utnicrro

261 dloxe)KHa 6esneKa)

Arryanuricrn reMrl. OctaHuirra qacoM nrapirueHHx nr{TaHHs rro ni4nurqeHuro
to'IHocri eKcnepHMeHTarIbHI[x ra po3pa(yHKoBtrx ueroAia .qo reMreparyprrnx pexnnain
noxexi, na6nnxeul4x Ao pe€urbHr,rx yruoB nepe6iry noxexi, aKTuBHo po3Br.rBaerbc-s ra
BAocKoH€ulloerbctr, ocrimrn Ao3BoJrse BpixyBarlr eci oco6rtlrsocri 3 BpaxyBaHHrM
irraonipnoi noxexi, qo cyrreBo BrrJrrrrBae Ha Br43HaqeHi napauerpu. 3aaAsru raKoMy
ni4xo4y MolKHa He nHIrIe BLr3Haqr{TH TeMrreparypni uoKa3Hr{Kr{ rro)Ke)Ki ra oqinurn iT

rpunalictr. Poga'g3aHuf, arryarruoi npo6leuu BrrJrHBy reoMeTpuqHr4x naparraerpie

BepruKEUIbHrrx rca6enrnrx rynenin aroMHlrx eJreKTpocranqifi, [o)Ke)KHoro HaBaHTaxeHHr,

nporI4rIo)Ke)I(HI{x neperxKoA Ta BrrJrLlBy HasaHoi crdcreM rro)Ke)r(oraciHH.fl Ha

aornecrifi ricrr 6y4inenrHlrx oropoAxqroqnx KoHcrpyrqifi .

Posrpnru saroHol,tipuocrefi 3anexHocrefi uapauerpin reMneparypHr4x pe)Knrrain

noxe)K y B€prI{K€IJIIHHX ra6enrnrx ryHeJrf,x si,q ix KoHcrpyKTr,rBHr4x oco6rusocrefi ra
rlo)KexHoro HaBaHT€D(eHH.f,, rK HayKoBoro ni4lpynrr uloAo yAocKoHaJreHH.rr MeroAis
pGpD(yHKoBoro oqinrosaHHr BorHecrifircocri oropopryBairbHr{x KoHcrpyKrtifi xa6enbHnx

ryueda B yMoBax peaJIbHI{x noxe)K, rrlo Br,rH}rKarorb B HHX. Pesynrraru po6or niA .{ac

npoeKTyBaHHs ir 6y4iaHnqtra HoBI{x Bepr}rKaJrbHr[x rca6elrnzx rynenir aroMHrax

eJleKTpocraHqifi is epa<ynaHl{f,M peaJrbHoro reMneparypHoro pe)rcrrMy, rrlo 3€Lrre)Kurr ei4
nolKe)KHoro HaBaHT€DKeHHf,, reoMerplrqHl{x ra aepoAl,rnanai.rHrax xapaKTepprcrr{K, HagsHoi

cllcreMrr rro)KexoracinHs ryHeJrro m ui4qpyHTr Ars BAocKoHaJreHHr.rHHHoi i croopeuru
Hosoi nopuarunnoi 6azu rloAo noxexHoi 6esneKn ra6emnux ryHenia aroMHr4x

eJreKTpocraHqifi.

Crpyrrypa Arrcepraqii ra ii o6cqr. Po6ora uicrlrrr anoraqiro, 3rr,ricr, Bcryrr, r'rrb
pos4inin, BI,IcHoBKH, cnprcoK BnKopr,rcraHrfrx &KepeJr ra AoAarKr{. 3aramHrEfi o6cqr

AI,IcepraIIii cratronurs 2I4 cropinor, 23 ra6luqi, 75 pxcyHria, crrr{coK BLrKopHcraHHX

A)I(epen uictnrr 202 rtafnvteHyBaHHr, a raKoxc 3 AoAarru.
Or.usA rmicry po6orn
Y ncryui HaBeAeHo saramHi Aani uloAo 4ucepraqii.
y porgini L upoanalisosaHo craH 6esnern BrrKoprrcraHHr BeprLrKarIbHI4x

ra6emHnx rynenia, a caMe: cyracuufi craH ra6enurnx ryue.nia e VrpaiHi fi cniri;

oco6luaocri npoKnaAeHrrf, ra6enrHro< tinifi; aeapifiHi curyaqii B cyvacHux

BeprraKErnbHlrx ra6elrnnx ryHeJrrx; He6esne.rHi Sartopu, IrIo BI{HilKaIorr niA qac ro)Ke)K;

oco6nunocri raciHHg no)Kex( ryHenin; o[r{caHo npoqec BAocKoHaJIeHHt reHeparopie niHN

szcoroi KparHocri, xri Br{Kopr,rcroByrorbcr Anr raciHH.f, rlo)Kex ra6elbHnx ryHenie;

npoanati3oBaHo reMneparypnnfi pexvM noxexi, xrrafi BlrKopllcroByerbct Al.s oqinxu

sorHecrifirocri eneueHrin orcpoAxqroqux ronctpyrqifi B ceiti ra cryniHr

sorHecrifirocri eneuenria 6y4inenbnl{x rcoHctpyrqifi .

y por4furi 2 cxapaKTeprr3oBaHo rrpaHqlrnr MoAeJIroBaHHs. rpoqecy

TerrJroMacolepeHeceHH.s niA .rac noxexi y BeprHKaJrbHlIX ra6e.nrHux ryHentx; orlncaHo



MATEMATIAIIHI

MATEMATI{ITHi

BepTI4KaJrbHr,rx

MOAeJrl npoqeclB Te[JronepeAarrl y BHyrplrrrHboMy

MoAeni rerroQi3r.rqHax xapaKrepncrnK 6yAiaenrHrax

ra6enrnux rynenin, rennoo6uin rraix cepeAoBlrrrleM

rpocropl ra
rvrarepiarie

noxexi ra
noBepxHeK) eJleMeHrin 6y4iaeJrbHr{x KoHcrpyKr.Iifi; npoanzurigosaHo cqenapifi MoxJrnBoro

po3BI{TKy uoxexi m nr,r6ip MareMaru.rHoi MoAenl Ars onncaHHr reuloo6uiny ni4 uac

noxexi y npnrvrirqeHHfx a6o cerqixx aepuaKurJrbHr{x ra6emnux ryHenia; rpoBeAeHo

MoAeJIIoBaHHs. npoqecy reruroMaconepeHeceHHr y Beprr,rK€urbHoMy ra6emHorray ryneni ra
crBopeHo aJrroprdrM uo6y4onu KoM['rorepHoi uoAeli.

y por.qfuri 3 pospo6reno fi o6lpyHroBaHo MeroArrKy eKcrrepuMeHr€rrrbHnx

AocniAxeHb rro)Ke)K y BeprnKaJrbHr{x ra6e.nrnzx ryHeJr{x aroMHoi enerrpocraHqii, a

TaKox onucaHo neo6xiAni saco6u. ,{one4eno aAernarHicrr Koun'rorepHoro

MO,UCNrcBAHIIf,.

y porgi.ni 4 AocriAxeHo rcrraueparypni pexr4Mr4 noxexi y BepruKanbHr4x

rca6enrHnx ryHeJrf,x is pisnnrrax napaMerpaMn m o6paHo MareMaruqnufi anapar Ant
qnceJlbHoro AocriAxeHHs. Cnnanorano noeHufi Sarcopnuft o6.{ucrrosanrHnfi
eKcIIepI,[MeHT IIIOAO BE3HaqeHH.f, TeMnepaTypHOrO pe)K[rMy rI1A ]rac no)Ke)rfl Ta rIpH

uosimHorry ropiHni y Beprr,rKuurbHoMy ra6enrnoMy ryHeiri arousoi enexrpocraHqii,
npe.qcraBJleHo fioro p$yJrbrarri y nrarnsAi perpecii uarcuuamsoi reMrreparypa,

rplEnanocri noxexi Ta qacy Aoc{rHeHHr uancuualrnoi TeMrreparypt4 6ea ra 3

ypaxyBaHHtM nonpaBoqH[x xoe$iqienrin cr{creM no)Ke)KoraciHHs BeprHKanbHHX

ra6enrHux rynedn aroMHr[x eJreKTpocraHrlifi .

y porgi.rri 5 pospo6reno fi onucaHo MeroALrKy po3paxyHKoBoro oqiuronaunx

aorHectifirocti oropoAx(yBzlJrbHlrx KoHcrpyKrlifi nepnnKaJrbHr{x ra6emHux ryHenin i:
o6panolo MoAeJInro rerJronepeAaqi gariso6eroHHlrx KoHcrpyKqifi. AocriAxeHo nporpir
sariso6etoHHl,tx KoHcrpyKrlifi nia qac no)Kexi y aeprr{KaJrbHoMy xa6enrHoMy ryHeni ua

ocnosi raQircoaaHrfrx 3a noBHoro QarropHoro eKc[epr{MeHTy reMneparypHnx pexuuin
noxexi. C$oprvrynboBaHo peKoMeHAaqii rqoao 3acrocyBaHr{f, 3arrporroHoBaHoro nilxo.qy
niA .Iac po3prxyHKoBoro oqinrosaHrrr BorHecrifircocri oropoAx(yB€LrrbHrlx roHcrpyrrlift
Beprr{KaJrbHHX ra6emnnx ryHenia.

Haynona HoBu3Ha gncepraqii po3Kplrrri saroHorraipHocrefi :arexsocreri
rlapaMerpin reuneparypHr4x pexurraia rox(ex y BeprriK€lJrbHr,rx xa6enrnnx TyHenrx ei.4 ix
KoHcrpyKTLrBHI,IX oco6ilasocrefi Ta rroxexHoro HaBaHTunKeHHr, sK HayKoBoro niglpyrru
IrIoAo yAocKoHaJreHHr raeroAie pmpaxyHKoBoro oqinronaHns sorHecrifirocri
oropoDKyB€TJIbHI,IX KoHcrpyKrlifi rca6enbHnx rynenia B yMoBax peaJrbHHX rroxe)K, ulo
B}IHLIK€TK)Tb B HI[X.

llpu qsorry:

- Bnepue no6y4onano perpecifini sarexHocri MaKcrrMaJruroi reMneparypn,
rpunalocri noxexi B nesnifi .norarrnifi goni Ta qacy Aoc.f,rHeHnf, rvrarcnruamnoi

TeMrleparypn BcepeAHHi aepruraJrbHoro ra6enrHoro ryHenro B sarexHocri eia

rlo)KexHoro HaBaHTDKeHT{f, y nepepilryHKy Ha 1 rrr Bucorr{, nnonli rro3AoBx(Hboro

uepepisy ra BIftcorI,I Ao uaparr,rerpia Beprr,rK€urbHoro na6elrnoro ryHenrc aroMHHX

eneKTpocranqifi. flo6ygonani galexnocri Bpa(oByrorb nassHicrr rporunoxcexHux
nepelnKog i aarorraaruqnoi cr{creMr{ rro)Kexoracinns. flpu qronry MaKcrrMarlrna noxu6xa

arrpoKcr{Maqii ne nepeBr{rrye 5 Yo;

- yAocKoHaJIeHo MeroAlrKy [poBeAeHHs eKcnepnMeHTaJrbHr{x AocriAxeHb u.IoAo

noxexi B BeprlrK€urbHoMy ra6elmorvry ryHed. BpaxonynaJrucb rrorrarKoBi aaui ra



rpaHuqHi yMoBI,I, tKi 3aKraAaJrncfl y KoMn'roreprry MoAeJrb, rKa Mae nepeBarr4 nepeA

po3pzuryHKoBuMlr 4oc.ni4xeHHrMlr. ErcuepnueHTaJrbHa tepeaipra uo6y,uosaHoi uoreni
TenJloMaconepeHocy B BeprHK€r.JrbHoMy ra6enrnoMy ryHeJri ua HarypHifi rrao4e.ri sucororo
6 na i rlJlorqerc nonepeqHoro nepepisy 4,68 u2 :acai4qr,rJra, u1o siAHocHa roxu6ra npu
rrporHo3ysanHi reMneparypr,r He repenuurye 8 %;

- yAocKoHaJIeHo MoAeJrb rerrJroMaco[epeHocy rlprr noxexi y BepruKanbHr.rx

na6elrHnx ryHerrf,x aroMHKX ereKTpuqH[rx craHqifi, xra cn]rpaerbcfl Ha pinHaHna Han'e-
Cronca, AonoBHeHi piananHrM craHy ra3y rro KoMrroHeHTD(, Tr{cKy, :6epiraHHr MoMeHTy,

rol,lnonenris i uacn. Moge.nr Ao3BoJr.f,e orpr,rMarlr posno4i.ir reMrreparyplr no

oropoAlKyBanbHLIM KoHcrpyKqirr,a xa6emnoro ryHenro B AosimHlrfi MoMeHr rracy,

guHarrainy po3noBcIoAXeHHf noxexi i it rpunalicrr. BcranoueHo, rqo rpanu.rui
rIJIacrHqHi rvroueHtut AIrA uonorirHIlx ganiso6eronnrx oropoAx(yBarrbHrrx xoHcrpyxqifi,
BI,I3HaqeHi sa po:paxoBaHlrMlr reMneparypHr4Mr{ pex}rMaMr{ noxe)Ki :a aanporroHoBaHrrMu

MaTeMarI{rIHrIMLt MoAeJItMt4y lr5 pasu uenuri 3a MoMeHT}r, oTprrMaHi sa yMoBr4 TenJroBoro

BnnlrBy craHAaprHoro reMneparypHoro pe)Kr{My noxexi;
- yAocKoHaileHo MeroA [porHcyBaHrrf, sorHecrifirocri oropoAxy]or{ux

6y4inemHl/tx KoHctpyxqifi Beprr,rKaJrbHlrx na6enrnnx ryueda rrrJrrxoM BrrKopprcralHfl

TeMneparypHr,rx pexo{rrais uoxex, Ha6lu)KeHr{x Ao pe€urbHr{x.

llparcrnvne 3HarIeHHfl rroJurrae B 3acrocyBalmi peoynrrarin po6ora nia qac

npoercryBarilrfl ir 6yaisruil$Ba HOBI|D( Bepfr{KZlJrbHrD( ra6elrruo< rynenia aToMHr/D(

AJII oropopKyB€[JrbHr{x roncrpyrqifi Beprr,rK€rJrbHHX ra6enruHx

eneKTpocrauqifi 6y4iaemHnx B yMoBax roxex Ha6nHxeuux Ao

eneKrpocTallqru 13 BpaxyBalilIfr\{ peaJIbHOI0 TeMnepaTypHoro pOKl,ilvty, IIo 3aJIe)KI{rb BIA

lo)Ke)KHoro HaBaHTzDKeHHf,, reoMsrpl.l.lHrD( Ta aepo4urarvri.uro< xapaxTepr4crprK, HaseHoi

cl{creMla rror(e)Koracimu tyrerro rr ni.qpyrrrr Arrr BAocKoHaJreHHtr.nannoi i c'raopeum Hoeoi

nopuarrannoi6a.sn IqoAo noxextnoi6esneKr,r ra6enrruo<ryneda aroMHrD( enerrpocraHqifi.

Orpmraad pesyJlbrarl{ Aocni,ererrb ylpoBapreHo n po6ory Incurryry Aep}r(aBHoro

yrlpaBrlfufifl Ta HayKoBID( Aocni,ereur s ryminuroro 3ac{cry, HaqiouanbHoro yninepcnrery

I4nninuroro 3ao{cry Vr<panrn ra fIlI <<flpoercrEyaCrap>. Pesylrrarz Aucepraqifiuoi po6orra

MoxJMBo ra AoIlinrno Brrr(oprrcroByBarr{ npu rrnarrynar*ri Ta npoBeAeHi nunpo6ynaHr Ha

eorHecrifiKicrb oropop{cyBaJrbrrr,D( roHcpyrqii, qo 6y4rrr 3acrocoByBarncb y BeprlrK€rJrbHr,x

ra6enrruor ryneJrfi
Oco6ncun? BHecoK s4o6ynava 3aKrroqaerbcs y @opr"rymosaHHi Merlr it 3aB.qaHb

,qocnipnemrs, ananisi nircparypruo< ,erepeJr, BrrBrreHrrr nnrnreiB TeMueparypHoro pexmuy

noxexi y BeprllKairbHorvry ra6enrHorray ryned aroMHrlD( ererrpocraHqifi Ha Me)Ky

sornecrifuocri oropoplcyBarrbrilD( 6ygiserbruD( , opraHi:aqii ra npoae4eni

HarypHID( ercnepnraenriB 3 MoAeJrroBaHrrff noxexi y BeprrrKalrbHorr,ry ra6ensHorvry ryHeri, a

TaKolK ananigi orpI,IMilHID( AaHrD( eKclepr.{Mer{TturbrrrrD( Ta pospa>q ilcoBrD( Aocni.qxenr.
Pesymrana po6om mponqpmeni ,q,rcepmrrroM oco6nc"ro is Aorpr4MaHHflM ara,qeMi.rHoT

4o6po.recrocri.
O6rpynronaHicrr, Aocronipnicrr HayKoBnx rroJroxenb, ercHonrcia ra

percoMenaaqifi nigtnep4xeHa Br4KoplrcraHHrM si,qoN,rr,{x c}rcreM 4nQepenqifinnx pinnaur
TerrJroMacoo6ruinv

TyHeJrlB aTOMHHX

peaJlbHxx. BuxopucraHrrf, qlrceJrbHrfrx uero4in ra aupo6aqir iHrerpyBaHHr MareMarr4qHr4x

uogelefi TenJloMaconepeHocy is apa<yBaHHrM saAosiruHoro uopiannnHfl, po3paxyHKoBr,rx

Ta eKcnepHMeHTaJIbHI{X AaHI{X, OTpHMaHIftX 3a pe3ynbTaTaM}I HaTypHOrO eKcnepHMeHTy 3

MoAeJIIoBaHHfl noxexi y rrrogerli Beprrrx€IJrbHoro ra6enrnoro ryHenro 3anpoeKToBaHoro 3a



aHaJIoroM B HarypaJrbHy BeJrlrrrr{Hy Ka6erbHr4x ryHeriB peaKTopHoro niAAinennx

peaxropin rlr[y BBEP na TpenyBarrbHo-c[opr[rBHoMy KoMrrJreKci 1-ro flepxaauoro
nox(elKHo-prryBtrJlbHoro 3aroHy fonosHoro Vnpaaninux ,{CHC Vrpainu y 3anopi:rrcifi
o6nacri 3 oxopoH[ o6'erris.

OcHonsi pe3yn6Tarlr orprarraani aBTopoM oco6rEcro, BoHr{ snceirreHi y arEcepraqii
ra ony6.niroeaHi n 4 HayroBax crarrf,x y cueqia[isosaHux HayKoB]rx BuAaHHrx, 3oKpeMa

s 1 crarri a :arop4oHHoMy nra4anni, ulo BXoAr4Tb Ao HayKoMerppr.rHoi 6asu Scopus, a
TaKox y resil( 10 4onoai.qefi Ha uixnapo4Hlrx i nceyrpaiHcbKux HayKoBo-rpaKrHrrHHX

roHQepenqixx.

3aynaxceHnfl . flpu posrnx4i 4racepraqii slrf, sJreHo nacrynHi neAonircu.

1. Ilpur posn'asry saAa.{i renJroMaconepeHocy nia qac noxexi 6yu
BLIKopI{craHIafi MeroA rciHqesux pisnuqr 3 3acrocyBaHHrM ssHoi cxeMu, rrlo npu rreBHHX

o6ctasuHax Moxe no3Haqrirucb Ha roqHocri po3pil(yHry. Y gs'sgry 3 rIr4M 6yno 6
.qoqilrno nopinHxtla po3pa(yHKr{, rqo rpoBoA}rJr}rcb 3 pe3yJrbraraMu npn nuropucrauui
inruux ni4xogin, peanisoaarux s iHru[x nporpaMHr,rx KoMrJrercis.

2. 3anuursnoct no3a yBaroro nuraHHs H€rf,BHocri nnyrpiuHix nepeFopoAoK y
rca6emHr,rx ryHeJr{x m i'xsroro BnJrr{By Ha uepe6ir noxexi.

3. He4octatnx yBara 6yta npn4ireHa Br{BqeHHf, rrrrraHHr HacraHHs

rpaHllqHoro crarry BTparr,r qinicnocri galiso6eroHHr{x oropopKyBaJrbH}rx roncrpyxqii
rca6enrHux rylrenia npn noxexi.

4. .{oqinrno 6yno 6 npoaHa-ni3yBarr,r orpnuani pe3ynbrarr,r

eKcrIepI{MeHT€uIrHr{x AocniAxeHb Ha HassHicrr suKuAis ra rsa3israrprAis ra oqiHurra ixnro
sHauyqicrr.

3ara.nrna oqinrca. 3asua.reHi seAoliru Marorb 4ncrycifiHnfi xapaKrep i He

BTIJILtB€uorb Ha 3araJrbHe no3lrrrrBHe Bp€nKeHH.f, eiA Auceprar{ifinoi po6oru, rKa B qinor'ay e

3aBeprueHolo HayKonorc po6ororc. fIiA qac BlrKoHaHHf, po6oru 6yno orpnMaHo eaxrraei
p$ynbraru, xlci 4osaoJrlrJrr{ nnpiunmn arcryaJrbHe HayKoBo-rexHi.rHe 3aBAaHHr rrloAo

crBopeHHf, HayKoBoro ni44pynrr Ir1oAo yAocKoHaJreHHr rvreroAis po3paxyHKoBoro

oqiHrosaHHf, sorHecrifirocri oropoAxyBanbHr.rx roHcrpyrqifi rca6emnprx ryuenir B

yMoBax peaJrbHr{x no)I(ex, ulo BHHT4K€uoTb B Hr,rX.

y aa'xtxy 3 BHKJIaAeHI{M MoxHa :po6urn Br{cHoBoK, rrlo po6ora aiAuosiAae

r4o6yrrr HayroBoro crynenf, AoKropa Qinoco(pii, a aarop Ar{ceprarlii Ceprifi TPOIIIKIH
cneqianrsocti 261 - floxexHa 6eguera fi guN{oral,r, rri craBJr.f,rbcr Ao Araceprar{ii Ha

3acJlyroBye Ha nplrcypKeHr{r fiouy HayKoBoro cryreHs AoKropa SirocoQii ra
cueuianrnicuo 261 - floxexHa 6esuerca.

OQiqifiHr,rft ononenr

,{oqenr raQe4pu qrcilrnoro 3€lx}rcry

Qarcynrrery qu ninuroro 3ilil,rcry
Jlrsiacrroro .qepxaBHoro yninepcnrery
6esnern xurreAismuocri
KaHAr{Aar rexni.rHax HayK, AorI
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