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JIocn Ba.nepin Muno,'rafi osrl.ra
"llapa6o:rivHi rpafi oti :a4aui y npocropax Xeplran4epa,,,

noAaHy ua s4o6yrra HayKoBoro cryneHr AoKTopa Qiszxo-rraarelrarrzqHv x HayK

aa cneqia,rr,uicrro 01 .01 .02 - gu$epeHuia.,'rlni pianxunr

[ucepraqiftua po6ora ,Ilocs B.M. npr4cBrlreHa no6y4oni reopii ninifiuzx
napa6o:rivnux norrarKoBo-Kpafioe[x 3aqaq y rlacax ri,rr6eproBr{x npocropie
Xepr,laugepa. Teopir xpaioBux 3aAaq 4nx .uiHiiinux gusepeHqianrnzx pinnmm,

fiapa6o.riqHr-rx ra llerponcrrlrM, a raKox HacryflHr.rx ix yraranrneHa y rrpocropax

Co6orena i fenr4epa ulrpoKo npeAcraBneHa B npaqrx M.Arpanonuua i M.Binruxa,

C.EiigenruaHa, O.,IlaAuNencrxoi, B.ColoHHnKoBa, H.Vpa-nrqesoi, A.@pi4lraua,

X.Jliouca i E.MaANeseca, C.InacuureHa, M.Xurapalry ra iH. OcnogHula MeroAoM

AocriAxeHb 4ucepraqifiuoi po6oru e MeroA inrepnonxqii s QyurrlioHalrnuu
rrapaMerpoM nap rilr6eprorux npocropie, 3a AonoMororo rKofo BcraHoBJrroerbct

gn'qsox r4iN flpocropaMrz Co6o,reea i npocropauz Xepualr4epa.

Iurepnonaqifiua rexnira AocriA)KeHH{ a6crpaxrnlx napa6o.niqnux garaq

po3Br4HeHa B npaqrx @.Krerraaura, X.Xeirr,rasca, C.Aureneura, K. naH {yiiHa, E. 4e

flaxrepa, X. ArraauHa, !. Xeupi, A. JlyHapai, lI. lpinapa i f. o. flparo ra in.

3acrocynauux iHrepnonrqifiuux uerogin Ao Ar.rOepeHrlialsuux napa6oniuuux

xpafionux 3a,4aq 6a3yerbc.s Ha anpiopHr.rx oqiuxax poan'asrin eignoni4urx

e:rinruqnux 3aAar{, BcraHoBJreHrrx y npaqrx C. Arrraona, A. [yrnica, ,rl. HipeH6epra,

X. Jlionca i E.Ma4xeHeca, IO. Bepesancr,Kofo, lL fpirapa i f. fefiuonra ra inurux.

THrepno,rrqifiHa rexuirca roc,riaxeHHq erinrnqHux oneparopin ra npo6,reva

MaKcr{ManbHoi perynapHocri po3B'r3KiB elinruqnrax rpafiosux 3alaq po3BuHeHa B

npaqtx B. Mraxafireqs ra O. Mypa.{a.
y 1963 poui JI. XepuaHgep BBoAr.rrr, ra 4ocriigNye uopuonaui

$ynxqioHanrni npocropu, AJT.x rKr.rx isAercotr pery:rapHocri Qynxqifi a6o

po3noAiniB e $yur<qiouanbHr4il fiapaMerp, a He qricJro, Aae 3acrocyBaHHr r1r4x

upocropie npu goc:ri4NeHui pery.nxpnocri po:n'x:ria rinoelinruqsux pieHrul :
qacrr.{HHHMH noxiAHHMI,t. Ao rKhx Harexarb i napa6o,ri.:Hi piaHrHur. Haii6iruut



Baxjrr.rBrzMr.r cepeA rrpocTopiB xepMaHlepa € rinb6eproBi npocTopu, reopito rKr4x

po3Bt4Hynr.r B. Muxaii:reqr ra O. Mypau. 3a:nauuuo, trlo MeroA inrepno,uqii :
QyurcqioHanrHulr flapaMerpoM nap ri:r6epronux lpocropin 6yn nnelenuii
K.(Doftaurerra i X. ,Ilioucorra. I]x iurepno:rxqix € rpr4poAHrrM y3aranbHeHH.fiM

KnacrqHofo MeroAy inrepnonlqii C. Kpefiua i X. ,Ilionca si c'ra.,.rnr4 napaMe.rpoM

iurepno-rrxqii. 3a gonorr.rororo Meroly iHrepnonrqii s $ynlcqiona,rbHv M napaMe.r.poM

B. Muxafineur i O. Mypau nepeHecJrn Krac[rrny reopiro eninruqsux pinulul ra
erinlrqunx KpafioBfix 3aAalr : npocropin Co6oneea Ha lruporufi KJrac

firb6eproBux npocropin Xeprraaugepa. Buropzcrannx npocropin XepuaHgepa

Ao3Borre roqnilre oxapaKTepr43yBarr,r: a) peryn.rpHicrr, HaJrexHr.tx Ao Hr4x

po:nonilin, Hix rle MoinJl4 Bo y paMKax KJracr4rrHr4x npocropin Co6onena i
fe.nr4epa, napaMerpr{3oBaHv x r{trcJtoM, 6) xapaxrep po:e'a:uocri :ara.rrHnx

e:rinru.rHux KpafioBlIX ga.qaq. V:n'x:tcy 3 ur{M nprrpo,qHo nocrae rIr4TaHHr npo

no6yAoBy reopii napa6oni.rHr.rx 3aAaq y rpocropax Xepuangepa. OrNe, nlrranHr

Aocri.4Nenns po:n'a:Hocri i sracrzsocrefi po:n'.a:xin napa6o:ri.+rrzx roqarKoBo-

KpafioBux 3aAaq y x,racax rilr6eproBr,rx npocropin Xeprraau4epa, rKe BVBr{a€Tbcr B

4uceprarliiinift po6ori B. M. Jloca, € axryarrr,HltM i Naae sHa.{Hufi Hayronufi iurepec.

l{ucepraqix cKraAaerbc.r 3i Bcryly, rrorupbox po3AiniB, enc}roeris i cnucxy

Br4KoprrcraHr.rx Axepen. V ncryni o6tpyHroeaHo axrya,rrnict relra 4ucepraqii,
cQopMynboBaHo Mery ii :a.qaqi rocniAxeuHr, ri4snaveuo HayKoBy HoBr,r3Hy ra
npaKniqHe 3HaqeHHr orp MaHHX pery,rsrarie, HaBeneHo aiaoN4ocri npo anpo6auiro

pe3yJrr,TaTlB poooTli Ta nyollKarlll 3a TeMolo lficepTarlll.
V nepurouy po:gi:ri HaBeAeHo omrl riTeparypr{ 3a

,4aHo KoporKufi onuc pe:ylnrariB .qr.rcepraqiiuoi po6orz.

TeMolo ar4cepraqii ra

\r -^- -: -: , ..,^ ^,.-y purAlJI z, r(o cKJraAaeTbc_f, 3 ceMu nlApo3AlJrlB, po3rn.rrAaroTbcr pl3Hl KJracI4

rirr,6eproBux npocropiB Xepuangepa, rxi auropzcroBylorbcq [pr4 Aocrri.4xeHHi

napa6oniqHnx noqarKoBo-KpafioBr.ix 3aAair. Br4Ain*orrcq rim6eproBi npocropr.r

Xeprraaugepa 3 noKa3Hr4KaMu napa6onivnocri, {Ki 3a.{oBonbHs}ot nesHi yMoBt4,

BnKoHaHHr rKrrx Ao3Bonre y xnaci TaKr4x npocropiB orpaMaru 6imur ronxi yrraonu

KnacurrHocri y3araJrbHeHrrx po3B'r3KiB napa6ori-{Hux ragav, uiN qe Moxnr4Bo B

mra,ri npocropie Co6onena (nigpos4ir 2.2). y niapogaini 2.2 enegeno raxox

aHi3orponHi npocropr.i Xepnaaunepa Ha rna.aKoMy KoMnaKrHoMy N,tHoroslrai, rrafi c



6iquoro noBepxHero qnnin4pa. v logalrruorray B TaKux flpocTopax po3urrAaroTbct

po:n'asxu [oqarKoBo-Kp afioBux 3aAar{ Ta npani uacrznu napa6oliuuux pinu*rr. V
ni.qpogairi 2.3 onucyrorrc{ npocropr4 Xepiraau4epa, rt<i nzropncroByrorr,cr rpr4

4ocni4NeHHi floqarKoBo-KpafioBtlx 3a,4aq 3 HynboBI4M]t [orIarKoBr,rMI,I pauuxtu, y
niapogai:ri 2.4 nane4eHo rpu aaN,ruei eracr eocri iurepnonxqii, nepura 3 rKrrx

Ao3Bo,Tre seecrz inrepnollqiro nignpocropin 4o inrepno,rrqii euxi4uzx npocropin,

Apyra - 3Becrr.i iurepnonrqiro rprMHX cyM rilr6eproeux npocropin Ao

inrepnolrqii ix aoaalrxie; Tperr BnacruBicrl norasye, ulo noBTopHe 3acrocyBaHHt

inrepnoruqii s Qyuxqiona:rbHr.rM flapaMerpoM Aa€ rnony iHrepno,uqiro r AerKr{M

Qyur<rlioua,rrHrrM flapaMerpoM.

V ni4po:4ili 2.5 4ocni4Nyrcrlcl iurepnonrqifiHi n.nacrznocri npocroplB

XepuaH4epa, 3oxpeMa, AoBonrrbcr inrepnonrqifiui Sopnaynn gla npocropin

H";':p(lRk),Jf;,s;'re(R,rr),fls.s;f.p{"#),Ils,s;lp(J?),H','irf (5),ffirn*(S) (reopevu 2.4

- 2.6). Ha ni,ucraei rlr4x rBepAxeHb AoBoArrbcr reopeMu rrpo noBHoly .ra

cerapa6errHicrr npocropin Ht":,P(S),H:"1t€(.t) (reopenu 2.1, 2.2), xxi ue

3a-rrexarr, ni4 nu6opy JroKzlJrbHHX Kapr Ha rr,rnoronra4i. OgepNani pe3y;ri,Tarrj

npeAcraBnqroru calrocriftuufi nayxonufi iurepec i uoxyrs lr.aftru 3acrocyBaHHq y

reopii iHrepnonruii.

V niapo:ai,'ri 2.6 aocniaxyrorbcr BJracrr.lBocri oneparopa. srr.ifi aoeiruuifi

$yHxrlii s rinr6epronux npocropis XepuaH4epa, nnfl rKr{x noKa3HrzKoM

perynapnocri cJryxr.rrb napa aiitcuux qnceJr s i sl(2b) ra go4arnufi

Qynxqionaririruft napaMerp, noninrno 3MiHHlrft :a Kapalra'roro, craBr4Tb y

eiAnoeiguicm ii 4ani :agavi Korii.
V niapogairi 2.J sus\aersca nepcia reopeMr4 BKrraAeHHr Xepvau,qepa,

u-rAi:reHa iHrerpanrHa yMoBa Ha $ynxqiro (p, pv BuKo:uaHui qKoi KoxHa $yHKrIit

u.11s,s!(zb)trp (R"* t 
) He epepBHl qacruttHi II())( I IIH I

Df af ug,x),0. l" | * 2bF <p,Ha IRo+1

r peTlr.r po3Au, flKl{Lr cKra,(a€Tbcr 3 r 1 rl,4po3Aln1B, npucB.fiqeHr{r4

AocriANennro 3araJrbHHX rinifiru.ix napa6oriunux norrarKoBo-Kpafioe[x 3aAaq 3

HyJ[,OBrrMr4 rroqaTKoBrrMrr aaHnMrr 3aAar Korrll B aHr3oTporrHrrx pocTopax

,,s,s,/fi bl,ro z r ^Xeprraau4epa H' -!\''*)'( [.). Ocuonnufi pe3ynr,Tar floJrrrae y BcraHoBneHHi roro, rqo



oneparop u --+ (.4u, Bu), non'xsaHuii: napa6oliqHoro 3aAarrerc AzL: f , Bulu: g e

i:ovopQi:nronr Mix eilnoeiAHravu napaMrr Qyuxqionansnrax npocropie

Xepuau4epa (reopenaa 3. 1 ). -flx nac:rigox, BcraHoBreHo reopeMr4 rrpo noKa:rbHe

ni.{Br.rqeHHr peryrxpnocri y3afa,rrbHeHnx po3B'13KiB 4ocligNynauux 3aAaq.

Orpulraui raxox noei AocrarHi yMoBtr, npr.r BrzKoHaHHi trux yraralrHeni noxigui

3aAaHoro roprAKy po3B'r3KiB € HeriepepBHr.rMu (reoperrau 3.2,3.3; niaposah 3.3).

V niaporaini 3.4 po:r,rraaerbcn reopeMa npo i:ovop$i:v a,rr napa6oniuHoi

:a4aui y BI4naAKy npocropiB Co6onena (g=1). OcroeHufi perylsrar nonrrae y

ecrai{onrenHi roro, tqo ocHoBHa reopeMa fipo i3oMopQisr\a s niapos giny 3.2

(reopeua 3. 1) y ulorrry Br.rnaAKy BnrrJtnBae 3 pe3ynr,rary M. Arpanonuua i
M.Biruuxa, tKIifi crocyerbcr 3araflbnrzx napa6oiri.lHr'rx :a4au is, ssarani Kaxyqu,

neo4Hopi4nurvv na:nr4Mtr 3aAaqi Ko[i. Oxpelro po3rnrHyro BurraIKlt 4noenvipnoro
i 6araronuraipHoro napa6oli.ruux pinHlur (nigpo:4ira 3.6 - 3.8), a raKox cucreM

pinuxur, napa6oriuHux ra lle'rponcrnrzu (ni4po:4inn 3.9 - 3. I 1). CQoprraymoeaHi

ra noeeAeui TeopeMfi npo i:ovop$i:Mu ra rroKilJrbuy perylrpuicrb y3araJrbHeHr.lx

po3B'r3KiB nignoni4nzx napa6oriunux 3a.qaq. BiA3Haqr{Mo raKox, Io AoBeAeHHs

ocHoBHrrx reopeM BI{HeceHo n oxpeui niapo:ai:ru (3.5, 3.8, 3.11).

V po:aini 4, nxuit cKJranaerbcr : l4 niaporai,ris. aoc,liaNyerbcfl 3aralrbHa

niHifina HeoIHopiAHa fiapa6oni.rHa norrarKoBo-Kpaitosa zagaua A:u: f, BtLl, : g,

df ulr=o:hp'' e ani:orponnr4x npocropax Xepnrau4epa. OcHosHvfi pe3ynbrar

rroJr.r{rae B ToMy, uo :rinifine ni4o6paNeHu.r

u+ Au - (Au,Bru"...,B^u,u I G,...,(Af-1u) |. Gl. noB'r3aHe 3 BKa3aHolo

napa6o.niuuoro 3a.qaqerc, npo.{oBxy€Tbcr enurrrM qHHoM 3a uenepepnHicrro go

i:or'top$i:vy naix niAnoeiAHvMx napaMr4 Qynr<qiona:tnux npocropin Xepuan4epa.

,{oc:ri,qNena raKox Bracrnnicrr perynrpHocri y3ararbueur4x poan'l:nin ra
suafi.{eHo noei Aocrarni yuonu, 3a .rKr4x ysara,rrueHufi posn'xsor gara,rrsoi

raiurairoi napa6orivuoi :aAa.ri e KrracrrqHriM (ni4po:linz 4.l-4.5). L{i yuonu

c$oprnlynloaaHi s repviHax npuHanexHocri npaeHx qacruH :a.aa.ri signoni4Htzv

npocropaM XeprraaH4epa. 3acrocyraunx npocropin Xeplran4epa Aa,'Io MoxJII{Blcrb

orpnMarr.r 6inru rouxi Aocrarni yMoBI,I, uiN IIe Mox{JIrrBo y Mexax KJIacrrqHI4x

$ynr<uionamuux npocropin f elr4epa i Co6orena.

Anfl
4

Orperro gocrigNyerrc.fi 3ararbHa nouarxoso-xpafiona 3a1\aqa



ABoBrrMipHoro ra 6afaroBuMipuoro napa6oliqnux pinulnr (ni4po:4inu 4.64.8).

!:rx raxux 3aAaq KoHKperrzsonaHi AocrarHi yMoBlr perynrpuocri posn,x:rin
(nigpos4inu 4.94.I1). Y nigpoa4inax 4.I24.14 y Br4naIKy napa6o:rivuux pinnxur,

Apyroro noprlKy KoHKperu3oBaui yuonu, [pr4 Br.rKoHaHui .sKzx ysara,rrHeuufi

po3B'r3oK gara,rrHoi napa6oniuHoi sagaui e KJracurrHi4M. 3naiaeHi 4ocrarni ynaoeu

icuyeaunr qK KracuqHux, rax i cunrno K;racr4qHux posn'asrin. I_{i yvonra (yuonrz

y:ropxeHHr) cQopMynboBaHi o reprr.liuax Ha.nexnocri npaBHX vacurH :agavi
rins6epronzu SyHxqiouanrurrM flpocropoira Xepvangepa. Y ni4pogai:ri 4. 13

yroqHeHo reopeMr4 npo isouopQi:Mr4 y BlrnaAKy MirxaHux 3aAaq Am 4norunipuoro
pinHrH Hr ren,ronpoeinHocri.

LlJrapor<e i rpauorHe BriKopr4craHHr MareMarr4qHr4x noHrrr, i niaxoain

sa6e:neuye nucoxuii uayxowril pineur nponeAeuux ,4ocliAxent. Bci ocHoeHi

pe3ynbraru 4racepraqifiuoi po6oru e HoBr,rMr4 Ta crporo AoBe.qeHrrMr4. Boulr e

nocrarHboMy o6casi rnr<la4eni n 31 [paqi: y 2l crarri y SaxoBux nepio4r.tulllx

BuAaHHrx, 3oKpeMa, y 11 crarrxx y xypHanax, ulo BXoArrb go uixuapo4Hrzx

HayKoMerpnqHux 6az ganux Scopus, WebofScience, Math. Sci.NetReforencelist, ra
y 10 re:ax MixHapo.qHrzx MareMarr4qHux xoHQepeHqifi; 13 crarefi o4nooci6iri.

3rraicr aerope$epary rrpaBr{nbHo i noBHicrro ni4o6paNae ocHosHi oroxeHH_s

Ar{cepTarIll.

lucepraqifina po6ora oQopvriena aKyparHo i :riAno s nunaorairau, xxi

craBrsrbcr Ao oQopMneHux 4zcepraqifi. BuxraAenHq Marepiany qirxe, lorique i
nocni4onHe, xoua po6ora Micrrrb 4erri onlrcxu (nanpuxna4, Ha crop. 30,62, 125,

147, 165). Kpiu roro, y nepilroMy po:.qiri 4zcepraqii, Ie HaBeAeHo ornrl
:rireparypu 3a reMoro AocJriAXeHb, 6axano 6y:ro 6 npoaHalisynaru npaqi

Jlonyurancrxoro A. O., B tKrrx 3a AofloMororc MeroAy xoirannercnoi iHrepno:rxqii

6aHaxoer.ix npocropiB BrrBqaerbcr rrr4Tala:r's. narcrzlra,rruoi pery:rapuocri po3B'r3KiB

napa6orir{Hr.rx KpafioBr.rx sa4av. Cyrreer4x 3ayBaxeHb .qo 3Micry po6oru uevae .

[zcepraqia noBHicrro nignonigae racropry cneuiarbHocri 01.01.02 -

guQepeuqianrHi pinuxuur i e :anepurenoro HayKoBoro po6ororo. B Hiii nnepure

lo6yAoBaHo reopiro napa6o.uivnnx KpafioBr.rx 3a1al. y rrrKalrax ri,rr6epronux

auisorponuzx Qyrixqiouanruux npocropie Xepuan4epa ra 3acrocoBaHo MeroA

iurepno:raqii s $yurqioua,rbHvM napaMerpoM nap aHi:orponHnx Syuxqiona,rrHux



npocropiB B

e BafoMtlM

noxinH14Mr4.

reopii flapa6oniqnrzx 3aAaq. OrprMani Hosi o6rpyuronaui pe3ynbrari,r

BHecKoM y reopirc rpafionux 3anaq 1rr. piauxur 3 qacrrrHHuMu

Pesy.nrraru po6orrz ra MeroAa ix ogepNaHnr Moxyrb 3HafiTr.r

3acrocyBaHH.s n reopii pianxut 3 rracrriHHtrMrz noxigllzr.ru napa6olivHoro ra
eJrimx.rHoro :runin, reopii Qynrqiona.,rurnx npocropia, reopii oneparopin y
rinr6epronux flpocropax.

Ha ni4crani Br4ruecKa3aHoro BBaxaro, trlo Arzceprauifina po6ora Jlocx

Ba,repix Mlrxorafioszqa "flapa6o:riuni xpafioni :a4aui y npocropax Xepiraangepa',

ni4noni4ae scir4 er4r4oraM ulono AoKTopcbKlrx Auceprauift si cneuia.,'rrHocri

0 1 .01 .02-araQepeHqia.,rtui pinnrHHr, 3oKpeMa, Br4MoraM rrocraHoBr4 Ka6iHery

MiHicrpin Vrcpaiuu ga l\b 567 nia 24 tunat 2013 poxy "llpo sarnepsNeuru

llop-rgry [pr4cyAxeHHr HayKoBr.rx crynenia" gi sNaiHarau i 4ononuenunua,

BHeceHr4Mrr nocraHoBaMa Ka6iHery Minicrpin Vr<paiHu ai4 19 cepnnr 2015 poxy:a
Ib 656,sil 30 rpyaHx 201 5 poxy ga l\q 1 159, nia 27 tunux 2016 pory sa l\b 567 i

HaKa3oM Is 40 MOH Vxpainlr nig 12 ciuHr 2017 poxy, a ii anrop ,llocr B.M.

3acJlyfoBy€ IrpucyAXeHH{ HayKoBoro cTyneHr AoKTopa Ql3r.rKo-MaTeMaTr.rr{Hr4x

HayK 3a cneqialrnicto 01.01.02 - 4uQepenqia,rrui pinuxHHa.

OSiqiftuufi onoHeHr -
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