
Peueurin

Ha Apcepraqiftne Aocni,fxenux fyrira Bacru1f, BoroAll*tupoBma
<<Teopix ilepenopMoBauoro cleKTpy daratosoHulrrx KBa3itIacrI,IHoK BsaeMo4imuux

3 noJlflplft3aqifinnuu Sonouaum), rlo4ar{y na :4o6ymx cTyneHrl AoKTopa

frfuiocofrii: ranysi 3iiaiib 10 <<IIpapo,[Hlr-.ii HayKDi :a ciieqia:iiiiicrio 104 <<(DisIiKa

Ta acrpoHonaiJD)

Arrya.n snicrr Al{ceprarli fi uoro Aoc.iliAxenns

Pelleneceaea podora HpscB,qqer{s po3BI{TKy KBaH?oBCi reopii, sxa BHBqae

esaeruogiro rsasi.racranKu 3 SonoHarwu. florcasaHo, tqo 3aBeplrreHa reopi.r Mae

BpaxoByBarr4 B3aeMoAilo Aosilrruoi riurrc-octi EararopinHeBl{x rea:i'ractlaHor 3

Aoeirsgoro ri-ntrimr 6araro*roAoBr,rx Qononin, trIo Ha Aaurafi qac He pospo6neuo.

y ,4ucepraqii rpo.{eMoucrponanxfi nosufi Auaafin ocsonnoi o6nacri

KBaHToBonMHoro inQpaqepBouoro SorogerexTopa, rroreHllianrrrrffi pemeQ xroi

3arrpo[onoBano Bleprue. Possrueuo teopiro c[eKTparIbHI.D( uapar*rerpin i cHJr

ocrluJrrropin ruauroBr.rx repexogis eJrel$poHir npll ryI{eJIIoBaHui xpi:r 6ap'epa

KBaHTSBT,D( mr. floxasaHo reopiro nepeuopMyBaHH.fi BllpoAxeumr i HeBHpoAxeHLIx

cnerrpir 6araropirneBr.D( xna.ei.racrp*rox rsaeh{oAiK}rlnx 3 Carataua

o,{HoMoAOBnMr,t $OHOnal,ua, Ta rcopito rsaeh,IoAii rnasiqactunor g 6aramua

rroJrf,pr6allifirsrvru QoHoHantE AosinrHoi rcinrrocri rvro,{ npu T:OK.

Ilparrruusa qinnicrr po6otu

,{ncepmqis e oAHiero g se6aramox poSit xri saxaararorrcx no6y.qreanu

3aftrJrbrry rcopiro nsaer\,roAii rnasiqacrunox s $onoHaMr,{, sri roxcnlorotr Sisrrni
BJracrlrBocri icnyroqnx naniBnponi4nuKoBnx npnnagia raAo3Bomrlrb crBoploBaru

noni upnnaAu AiL cyracnoi Har{oeJrerTponirra.

Pesylgarn Ar{ceprarlifi.soro ,qocniAxenHf, Moxryrb 6yna rrxopNcrani y

HayKoBo-aocnixnifi cr[epi Ailf, uo6y4orn y3araJlbnenoi reopii, flKa Bpzu(oBye

ssaeMo,qiro Aosinrnoi xinrxocri 6araropinneBrD( lceasisacruuor 3 ,{orinruolo

rinrricrr 6ararouo,qoBlrx Souonin.
Po6om uicruru HayKoBo o6rpynronani reoperx.{ui noxoxeuufl, sri uoxHa

BEKopHcTOByBaTU B HaBqa.JrbHolvry npoqeci.

Cryninr o6rpynronanocri HaymoBrrx rroJroxerrb, BncHonrin, pemoMerrlaqifi,

cSopmy.nboBanrrx y gnceprauii

Hayconi roror(euHs, fld [pe,{craBJleni n AuceprarlifiHifi po6ori, e go6pe

o6qpyntoBaHrrMlI, a raKo)It HaJrexHo rucriuexi y niAnosi,(Hux posginax

Agceprar{ii. Ourosni pesynrrar*r, orpr.ruani sgo6ysaueM ra sLIHeceEi Ha 3axl{cr,

qhrona niAuoei4arorr ued Ta 3aBAaHHxna po6otu, o6ronoploBzulucb Ha HayKoBI/rx



ceMiuapax KaQeApu reoperr4qnoi Sisnxa ra KoMu'lotepHoro MoAeiIroBaHruI

HHIOTKH, nrixnapoAHr{x ronQepenqixx ra orrydnirorani y rapyGixrno<

perleH3oBaHrlD( Qaxorm< BuAaHrux. ,(octoripuictr oTpHMaHIfi pe3yJIbTaTlB

reoperr,rrrHr.rx uilxolis rarpynryerbcs Ha Bl,IKopprcranni SarallbHonpufilrxux

Metogis AocniAxesr ra Ire BIlrKIrrrKae cyr.minir.

fIiA qac BlrKorraHu.f, Auceprarlifuioro Aocni.ryrernr 6yno npoauad3oBauo

BenraKy KlJrbKlcTb HayKoBol JrlTepaTypla.

Haynona rroBrr3rra

OcnoaHi nayroni p$yJrbrarr{, flKi rrpeAcraBrreni e Al{cepraqifuifi po6ori

fyrina B.B. i cKJra.{alorb HayKoBy HoBH3Iry, e raKr.[Mr{:

- y 3a[porroHoBaHoMy nixxoai uoc.riAosHoro sHAireHHs m uapuiaJrbHoro

r-ri4Cyluloey-raHHn necrirrqennror rrlacis rvryr-rET'r4lrrrircarllrnrax 4iarpalw 3

6rorcir HeMynbrunairarrasrror giarpaM MacoBoro ofieparopa BAuuroc.tr snafirpr
.Y^-^ 4.^ o-,i!ao="-rr=-n n-4r-'t-s!-,4 6+r^-^rL^rt^-ttrri'i'aiiC iirii U fipeflC'iAiiiiei{iir, iii(C tiiirUi(ii'iiriiu t:Pi4^vrIlL \r4r 4t trqrunrrfltrr

- To.urxu po3paxygxoM Qyp'e-o6pasy 3ani3groloqoi

rsasiqac.Tunrr4 Brrepue orpruaui anaqiruqui Br4pa3IrI

trpoqec]r ra Ao3Bon e yHuKrrfrrr ei4orraoi s KBaHrosifi reopii floilf, (fipo6JIeMH

3uarry)>egiarpal,rsiirreruririi(Felil*rana-llailsca.
Synxqii lpiaa

nertelrnl.ttuIrtR.e I{nFn

c[eKTpa m e$ertlrBHlD( (cepe4uix) .rncen $ononin y ocuoBHifi m y rcix
qr,rcJroM $onor*rrx MoA.

e$erurnni (cepe,{Hi).mcna Sononin y ncix crauzx olgto-, trBo- i TpEMo,{oBHX

clIcTeM.

Ynepure po3paxoBauo fi rpoanani3oBal{o [epeHopMoransfi $ononauu
crroKTp rprapienenoi crcreaaa :i cxixqer*upr 3aTJrxaHrrrIM npx T : 0 K. 3a

JrMoBlr, rqo KoHcraHTE sr'xsxy si gciMa Mo.{aMH Sononir 3HaxoAf,Tbcfl B

inreprani (0 < a7 1 1.).

-?e'ssorc poEoru s AeplI{aBIrlIMII ItporpauaMs, IrJraHaHHr TeMaMI!

.{NceprardfiHa po6ora BLtKoHaHa Ha xa$e.{pi teoperrvHoi $i:rrcra ra
Korvm'roreprroro MoAeJrroBaHHfl B paMKax ii Nayroeoi teuaturul <<.{octiAxeuus

cnerrpin rea3iqacryrHor, [epeuopMoBanrlrx B3aeModr{M[ 3 eneKTpouarsiruuM[ Ta

KBaHToBaHHMu noJrrrMr{ B HH3bKopouvripnrx ra 3d cHcreMax i: uerorc onunaisaqii

rapalrerpir nanonppuraAis> (nor'aep flepxpeecrpauii 0115U004083) ta <<KeaHroBa

rcopix tfisnurxax rBr{u i upoqeciB y rru3bKonuuipr*x cl{creMax pirHoi cnuerpii xx

ocnoBrrrirx eJreMeHTax cf{acuux HaHorprrJraAir>> (norraep {epxpeecrparlii
0121U109823).

cateniurrrx cranax cncreMlt 3 AosinrHl,rM

Pospaxorano fi AeraJrblro upoanani3oBalro fiepenopMosaxi cnercrpu ir



Ternry AHcepTaqii :aBepgxeHo HayxoBo-TexEicHoro PaAoro 
rlepnireqbKoro

nauionanbnoro yninepcurcry ilaeni CIpis @eArrosu.ra (npororoJl Ns 13 sil 4

nlIcrora,{a 20 1 9pory).

C'rpyrcrypa i rmic.r q-rncep'raqii

,{ncepmUix cKJIaAa€Tbc.f, is BcT)nry, qoTupbox posgiliu, srtcHorKin Ao

posginin, 3araJlbHlrtx nucnosriB Ta crrlrtcry BHKopHcTaHIID( Axepen.

Y rcryui o6ryynroBauo nra6ip reMlr Alrceprallii, c$oprrayJrboBaHo ii naery ra'

3aBAagrrt, Eli3rrarreno o6'etrt, EpeAMer i ueroAa AocriAxenns,3a3rraqeuo HayKoBy

HoBpr3rry Ta rrpaKTurrne 3HaqeHHs oTpEMaH}tx pesynrraria, ocoducrnit BHecoK

e4o6ynaua, uepe.nir arrpo6aqifi pesynrtariB Anceprallifl-noro Aoc.niAxeHlrt ra fr oro

3B'-f,3ox 3 HayKOBoIo TeMolo xa$egpu, na xrifr BHKoHyBaJIacr po6om.

iiepurufi po:4it EpHcB{qeHo orrsAy nireparyprr 3a reMolo Anceprallli. Y

HboMy csopuymoBano iAei, Sisrauni lrpuHllurrll Ta MeroALt lroKpar[eHIUI

rrapaMerpir r.tyrlrqionyrourrx rranorrpr.rrraqir - intlpaeepronroe tlu'ro.qer€KTopir 'ra

KBaHTOBT.D( KaCKaAHrfrX AeTeKTOpin $OmUpOBiAsOrO fi $otononHai.rHoro Trrnie.
Tr^. *----- -,l+pJrnre yo3,{iii iip?icBfiqeiri{E crtsopeiiiiio Ktsalirotsoi reopil ciieKTi}aJibH?ix

naparuerpir i cut ocqranxropin KBaHToBLD( nepexogin enextponir npu 1x

$ouollcyrpcai,4llo*ty ritle;xoeauni ryi:; HacKa,qrl arutsHoi o6;lacri

rurpoKochqrroBoro uauo$oroAereKTopa AruleKoro I9-giaua3ory.

Tperifi po:gin npscB-srreuufi po:po6r1i rraerogy uoc;rigoBHot'o euAi.neurrq fi

napuianrHoro ui.qcyMonyBar{Hfl MyJrbrrrrurixarasura(,qiarpaM MacoBoro oneparopa

r rcopii repeuoprvryBanHr Blrpo,{xenrrx i HeB}rpoAxen}rx cnexrpin 6araropirHeBlD(

KBa3iqacTuHoK B3aeMogircqrx s 6aratrMa oAHoMoAoBI{MH Sonouaun.
Y uerneprorvry posgini Ha ocsori rarrainrtoniana (Dponixa s MoAeri ,{aeu4ora

By3b6ogorxro? xea3iqacfi*ilfla, Bga€Mogiro.roi g rtl{cJrerrur{Mr{ [oJrf,pl{gaqifismnn

$ouona*ru Aorinrnoixixmocri (t ) Mog npn T:OK, Brrepule po3BurleHanoctiAorna

KBaHroBa reopix nepeuopMoBauoro cnerrpa fi cepegnix (e$emununx) qucer

$ononiu y ncix craH€x cucreMl4.
y BHcHoBKax HaBeAeHo ocnoeHi pe3yJIETarI4, xri cxJlaAuuorb lrayxoBy

HoBlr3rry. Cuncor< Bl,rxopr{cranllD( AxepeJI cKllaAae 194 oxrnul{ub aurnomornoi

nireparypn.

Ilornora BIII<rra,qy marepia.nin y po6orax, xri onyb.nironani aBTopoM

OcHonHi nayrori pe3yJrbrarx, orpr{Maui ntA nrac B}IKoHaI{H, Ar{ceprallifinoro

Aocli4xennx lyrira B. B. orry6nixoBaHo n 6 nayroBrD( crarrflx y HayKoBID(

)KypuaJrax, xri iHgercyrorbcf, B uixnapognlrx HayKoMerpHlIHLil( 6azax AaHIrrx

Scopus ra WoS, a raxox y 5 s6ipnuKax rraatepiatis AonoeiAefi ua naixnapolurx i
e i r.rr,rqrr grrrrx lre vlc n pr,rx rcnrrth e.n err rri gx 

-



IIe xae rpaBo crBeppryBaryr, rqo rpeAcraBJleHa Allcepralrifi.na po6ora e

carvrogrifiHr{M, 3aBeplreHxM HayKoBuM AocJliAxenngM, peyJlbrarlt rKoro Malorb

BaxJrEBe 3Haqeurur AJu po3Br{TKy rcopii SyxxqionyranH, nr onrnMisallii

napauetpin aKTlrBuoro eJreMeHTa rrrupoxocMyroBoro Hauo$oto.qereKTopa

,{€ulexoro ix$pa.repBonoro giana:ory.

Biacmocri npo Aorprinra Hiifi ai(atremiqxol goSpo'iecxocri

Y gncepraqii ta HayKoBrrx ny6niraqirx lydra B. B. rigcyrni ropyureHHf,

axaAeMi.rnoi goSpoqecnocri.

3a-yeaxelrufl Ao gueepraqff

l. B anoraqii Ha cmpinui 3

Herepryp6arraeuoro nigxogy.

rrourrrrt Helepryp6arueHoro

aBropoM rcopix s6ypens siAueceua Ao

He spoayuiro, xxrafi sMicr BrnaAae aBTop B

ni,ryogy, ;mrqo reprvriu <<reopix s6yperr>>

anrnificrrcolo 3Bfrrrrb caMe <perturbation theory>>.

2. flpu porpaxyuKy crm ocrlrJrflropie xnauroBlrx nepexogiB BuKopucroByerEcf,

sneposrrlipeHa cxopenboBaua eSemumra Maca eJreKlpoua, flKa BpaxoBye

firvroripnicg fioro 3HzxoAx(eHrrfi ts roxarifi 3 rpbox o6lacrefi eiAroeiAHoi

uupoxoi reaHroaoi mara Soptrynu 2.35,2.36, 2.37 . Ane y rexcri He Aocrarnbo

o6lpylrroBallo nubpaHrfi cnoci6 pepaxylrKy Iliei MacE. KpaUunt

ua6mtxeurrrM 6yno 6, f,Krrlo KoopAuHaruo 3aJrexuy e$errurny Macy

norrlicraua uiA:sax inrerparry. Y mror'ry BHrraEKy naft6i.nuuuii nnecox B crrrry

ocrlgJyrropa 6yB 6u sil, e$elcrNrnoi uacu riei o6nacti HaHocrcreMr{, Ae

repe4plrB€lrorbc{ xsralrroei $yHxr{ii roqarxoBoro ra xirqeeoro ctauir, i taruur

rrEHoM KOOpAr.rHarHa 3aJrexHicrr e$exrneHoi MacH 6yna 6 npurorarra.

3. B plcepmqii uicu:r'rcr{ riero!fi{ocri y $oplry;uoBaririiD( Ta ofii.icKrl. Hanpulurag.

B o6'emi Aocni.{xeHgx ra r posgiri 4 gucepmqi? aonaimxy ri4neceno Ao

xra.:icactaiiox, .flKa He e raxoro.

OAsax gard saynaxeHH.f, He 3afieperryrcrb HayKoBIlD( pe3ynbraris luceptallii
Iy'riea Baclerg BoxcAsl,rxpcBsqa. Boss He BITJTI{BarorE He BI{cHcBcK IIpo eucorllfi

nayronufi pinenr Alrceprar{ifrnoro gocli;pNenHf,, Ta fioro 3araJlbuy no3}ITr'rBI{y

oqistqr.

3ara.lrnnnfi nNcRoporc.

.{rncepmqifura po6ora Bacnns BouoApttrlupoBurla fyrina <Teopi-a

[epeHopMoBarroro cnexTpy 6ararogor*rror rcsa3i.rasruuor sgaeh{oAilorlliu( 3

floJrrprr3arlifissull Soxonamx]>, no4aHa na a,qo6yrrx HayKoBoro cryfler{f, AoKTopa

$inoco$ii s ranysi 3HaHE l0 - IlprrpoAunqi HayKr{ ga cneqialuricrm 104 - (Digura

Ta acrposoruix sa ii aKTyErirbHictro, HayKoBo-Teoperlrqnnu pinneu, I{oBrIsHoIo



IOCTaHOBKT{ Ta po3B'fl3aHllf, npooIeME, npaKTnuHraM 3HaqeHHr[tu OTpHMaIIEX

pe3ynbrarie eiAnosiAae eulvtoraM nynrtir 6, 7, 8, 9 <<flopxAKy rpllcyAxeHl{fl

crlmeHtr AoKropa $inoco$ii ra cKacyBaHHrI piueunx paeoroi cuerliarigoBauoi

BlreHoi pa1u3aKJraAy ruuloi ocrirn, nayroroiycrauoBla rrpo [pucyAxeHHfl cryneHfl

AoKropa $ixocolpii> 3arBepAxeHoro flocrauororc Ka6inery Minicrpir YrpaiuE

siX 12 ciqnx 2A22p. Xb44 (is srrainarrarr, BHeceHr{rvru srigHo g floctanoBolo Ka6iuery

Minicrpis Yrcpainra Ni:431 ri.q 21.03.2022 p.).

Braxaro, ulo Bacnns BoloAEMHpoBHu lytin 3acJryroBye Ha rpacyAxeuHf,

cryrrenfl Aorropa $inoco$ii 3 rarrysi 3HaHb 10 * flpupogera'ri HayKH 3a

cneqiamnicno 104 - @isuxa ra acrpoHolais.

PeqeHseHt

Aorrop $ismo-uareMarl{qHlD( HayK, npoSecop,

upo$ecop xa$egpu repMoerexrpltrra ra MeAl{qnoi $ieNxra
r{epn ineqbKo ro HaqioHarlbHoro yuinepcu rd
inaeni lopis @eArrosuca -i Bologlaraup |OJIOBAI-FKIII4q

,u

Vleuarl cexperap i{epxineulroro


