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o$iqifiuoro oroueHra na 4racepraqiro fop6avyxa Bolo4rarurapa
Mupocranowrqa <Bracraeocri posn'asrin 4uSepenqiaarnrax

Anrya.nsnicrb reMrr. A6crpar<rni guSepenqianrui pirHxnu.a e 3pyqHr4M
y3arrurLHeuutrrt 4lx cxinveHHr{x ra necxinqenttnx cr{creM 4uQepenrlianrnux
plBHtHb,piBHrHb, gu(pepenqia:rrnax piannrr 3 qacrr{HHrzMu noxi4uurtr
4vQepeuqianrHr4x ra $ynrqiouanmo-Ar.OepeHrliaruuux pisnrr.r. I{i xnacra

3 qacrr{Hur4Mu noxi4urarrau, inrerpo-

piBH.sHb aAeKBarHo o[r{cyrorb peanrni flpouecr{ s (fisuxll, erououixra, 6ionorii,
To[Io. ToMy ix 4ocni4xenua BaxJrr4Be rK 3 Teoperr,rqHoi, rar i s npaxrr,rvuoi ro.rrz
sopy. llpu rIBoMy KrroiroBlrM erarroM posn'xsyrann.s BeruKoro Knacy 3aAatr 3

Aocni,qxenHr a6crpaxnrux guQepeHqiarurux pienxnr e BvBqeHHr sracrusocreft
poee'rsria niniftnax 4u$epenqia;rrnrax pinnxur g neo6ueNenuMr,r oneparopHrzMrl
KoeQiqieHraMu, xxe ricuo uon'tgane a reopielo uaninrpyn oneparopin. L{r reopir
aKTI,rBHo po3B[Baracq B po6orax E.Xinne,
P.C.@irrrliuca,
IO..{aneqrxoro,

LMix4epr.r, C.Kpefina,
M.KpacHocenbcrKoro,

M.fop6auyra, B.fop6avyr, C.llicraprona, IO.Kou4parbeBa ra 6arauox isruux
rraarevarnxis. llpore rraalo 4ocli4xenuvpt ganrrLLrarvc4 3oKpeMa, rrvraHHr trloAo
none4inxrz poer'.asxin raxnx pinnxnr npu na6luxeuni go xinqie uecrinr{eHHoro
ixrepsany, xopexrnocri AeqKr,rx KpaftoB[x 3aAaq Ans rarux pinnxnr, na6luxeuul
qlx pose'xsxin qinuruu posa'xsrauu excnouenqialbHoro rl,rny, 3o6paxeHH-s
po3B'r3Ky y eurnx4i crerreHeBoro pflAy (upo6neva Konvoropoea) a6o
ercnonenqiarbnoi rpaHrrli (npo6nelaa Xille) ni4 reneparopa nignorignoi
Hanierpynr,l Ha MaKcr,rMaJr snouy cr<pirs uli,rrnorray y noqarKoBovy npocropi
niniftnouy runoronu4i. Caue quM aKTyaJrbHrzM rrlrraHHrM i npucnaveua
AucepraqiftHa po6ora B.M.f op6avyxa.

OcHosHi uayrcoei pe3yrrbrarrr po6oru. [ucepraqifina po6ora
B.M.fop6auyKa cKrlaAaerbcr 3i Bcryny, ceMn po3AiniB, sucHoexie ra crrrrcKy
BnKopr{craur.rx Axepen. Tarox soHa uicrnrr axoraqiro yKpaincrKoro ra
AHHIIIICbKOIO MOBAMV.

Y ecryni o6rpynroeyerbcr aKryaJrbHicrr :renu 4ocli4Neur, HayKoBa
HoBrz3Ha ra reoperuqHe i npaxruvue 3HaqeHHr oAepxaHax pesy,rlraris. Tarcox
e[cnirreuo oco6ucrr.rfi BHecoK s4o6ysava ra anpo6aqix pesynrrarin 4r,rcepraqii.

Y nepe4lroai HaBeAeHo or:rr4 rireparypr,r 3a reMoro gr.rcepraqii, a raKox
BKa3aHO OCHOBH1 Harrpf Mrr AOCJnAXeHL.

V nepruovy pos4ini po3n'x3auo 4ri xnacuvui npo6levu - npo BiAruyKaHHt

AnA AoBinbHoi Co -rpyuu niniftnr,rx oneparopiB y 6anaxonorrry upoc'ropi

I

piBHrHb y 6anaxorolry
rroAaHy na s4o6yrr-r
MaTeMaTr4qHI,IX HayK

MareMarr,rqHr4ft anaris

npocropi na necxinqennomy inr:epnani>>,

HayKoBoro cryneHr AoKTopa Qienrco-
3a cneqia.nrnicuo 01.01.01

K.Iocigr,r, B.(Denlepa, T.Karo,
M.Biurura, O.Jla4uNencrxoi,

,{x.Jlionca, ,{x.font4creftna,



MaKCI,IM€lIrbHr4 X TTIiJIbHLIX y HbOMy niAMHO)KUH, Ha ereMeHTax rKr.tx qt HafiiBfpyna
3o6paxyerbcr ni4noui4uo y ezurgi excnoueuqiaabrrofo creleHeBofo pf,Ay
(npo6reua Konrr,roropona) a6o excnonenqianrnoi rpanzqi (npo6neua Xirue) ni4
iT reneparopa.

OcHosHzN,r pe3yrrbraroM Apyroro poeginy e reopeMa 2.11 npo so6paxenxx
KJIacrIqHofo posn'rsry y(l) arEQepeuqialrnoro pinnxnu.a

(+-^)'(++,r) y(;r)=0, reR, (1)
\d/ ) \dt )

y rKoMy I - reHeparop o6rr,rexenoi ana-rirraqnoi Co-Hauinrpyuu, 0 e p(A),
h,ffi - HesiA'e[4Hi qini vncna. Taxox 4one4euo aHaJror nprrHqr{uy (Dparrrlena-

JliHgenroQa y upocropi poaa'rsrin qroro pinnxnnq. flotil,r y Apyrovy por4i.ni
6inrru 4etamuo .4ocni4xyerbcr m -rapMouivne pienxnn.r
(s2
ls ^ll+;-Bl y(x)-0, /€R,
\ clt- l
y rKoMy -B - uogrzrzsnzft oneparop. 3orperr.ra, fiptr m - 1 orpurrlauo yMoBLr, 3a

qrux ioro posn'rsor AorrycKae rpoAoBXeHHs ao qiloi SyHxqii crinqeuHoro
noprAKy i criH,{euHoro rurry; 4ocli4xeno rrHTaHHr npo icnynauru
y3afaJlbxenoro posn'x:xy ra o6rrrexeuofo Kracr4rrHoro posr'xexy pirn,ar+ra (2);
Anr HeoAHopi4noro pinuanw (2) npu m-l suafr4eHo yMoBr{, xxi rapanryrorr
icuynauur eAr,ruoro o6lrexenoro aa ycrir qlrcnoeift oci poea'asry.

Y rperrorray pos.qiri orpr4MaHo nprui fi o6epneni reopeMr npo na6luxennr
cnaoKr,rx po3B .rr3K1B plBH.sHHt

Y'(t) + AY(t)= 0, r e [0,"o),
y rKoMy I - neri4'erranzft cauocnpxxenrafi oueparop e rinr6eprosorr,ry npocropi,
qinlrvu posa'rexaltu ercnonenqiarbnoro rrrfly. Taxox Br.rBqaerlcr rrfiTaHH;r IoAo
laoxrueocri [poAoBx(eHHr cra6xoro posn'rsry qroro pinnrHnx go qinoi $yuxqii
cxinqennoro [oprAKy i cxin.{eHxoro rrany. Y noAaJrlrrroMy qi pesylrrarll
y3aftrJrrHrororbcr Ha Bu[aAor 6anaxoeoro fipocropy, ocuarlleHoro rinr6eprowrrraz
npocropaMr.r 3 [o3r{TrrBHoro i nerarasHoro y ceHci Eepesancxoro HopMaMr4.

Taxox naae4eno qixase nerpuniarure 3acrocyBaHrur qlx pesymrarin gn.a

Br.rlaAKy, xonu oneparop I uopoAxyerbcs erinrrrqHrlrra 4lr(pepenqiarurr,ru
Br.rpa3oM Apyroro roprAKy y npocropi Lr(A), Ae f) - o6uexena o6racrr g Rn s

rraAKoro Mexelo, i Aesxorc fpaHllrlHoro yMoBoro.

Y verneprorr,ry pos4ini 4nx o6veNeuoi anarirrzqsoi Co -naninrpynu le'^ ],ro y
6anaxonouy npocropi B Brr3Haqarorbcfl JroK€LrrbHo onyxni flpocropri B rr,
fJraAKrrx nerropin ta Br_, y3araJrrHeHr.rx nexropir ii rexeparopa. Ife 4osrorre
npoAoBxlrrr.r 3ByxeHHr noqarxonoi nanirrpynz 4o Co -rpynu y npocropi B,*', a
rarox no6yAyBarrr raKy auariravuy Co -Haninrpyny ua -B,_., 3 BLI3HaqeHI4M Ha

BcboMy ,R,-, i ueuepepBnr,rM reneparopoM A, tt]o 3ByxeHHt 2 ua D(A)

cniana4ae s A. B pesymtari BAaerlcfi orplrMarl{ so6paxennx posa'xsxir

(2)

\Jl



piBHrHHr (l) i y runagry, ronrz

Tarox 6inrur AeraJrLHo
roprAKy

y' (t) - By(t) = 0, I e (0,co), (4)
y rKoMy B - cna6xo nogarusHr,rft oneparop, ra po3e'xsxu pienrnna (1), xre
po3lnrAaerbcs Ha nisoci.

Y n'xronry pos,qiri AocniAxyrorbc.a posr'lsra sagavi .{ipixne 4nx piun.auux
(4) s nosurzaurrM oleparopov B. Bue.raerbcr rrr{Tannr npo so6paxeHHr raKrrx
po3B'r3KiB ra ixnro eAr.ruicrb. Taxox gocnigxyerLcq Heo4nopi4ua 3a4a'ta.{ipixne
i :agava Heftrraaua 4nx pinn.auu t (4), a raKox Br.rBqaerbcr [r4TaHHr rrpo
po3B'r3Hicrb n+7 pa3 iuterposuoi :aAa-ri Korui y rnaci anariruqsux $ynxqifi.

O4nurr,r 3 ocHoBHr{x peaylrrarin [rocroro pos4iny e nacli4ox 6.1 npo re, rqo
y Blr[aAKy cna6xo [o3rdraBnoro oneparopa -B pienrHnx (4) e pisuovipno
crifixzv (pianorr,ripno exnonenqialuro criftxuu) togi i rinrxz ro4i, xolr,r raKoro x

' (,e1 ^t/,e HanrBfpyrTa \e 1,.0, Ie A=-lJ'.. I aKo)K y u6oMy po3Atnt orpuuauo uoei
rpr,rrepii pinnonripnoi ernoHenqiamoi criftrocri Co-nanierpynn. 3orpenaa,

reopeMa 6.4 s qiei cepii y3ararbnroe ei4noni4ni pesynrraru .{a.rra, |Iasi i
M.Kpefiua.

y cboMoMy pos4ini orrr4cauo auanirlr.rui po3B's3Kr4 ueo4lropi4uoro
gr.r$epexqiamnoro pirurrrrra y'^'(1.) - Ay(1) - f (2) uap roreM p -aArirrHr.rx

qIEcen. Taxox o6rpyuroayrorbcr ABa MeroArr ix anpoxclrnraqii uHorovlenavra i
BllBqaerbcr nr4Taurur npo posa'asuicrr sa4avi Kouri Anq qtoro pianxnur.

I e (0,0o).

4ocni4xyrorrcr po3B'rsxu pinnxnua Apyrorc

Hayxora HoBr.r3Ha oAeprr(axnx pery.nrrarir. B 4zcepraqii B.M.fop6avyxa
BIIepUe OAepxaHo raKl pe3ynbTaTri:

r Pogg's3aHo npo6nervry Konlroropoea ra npo6reMy Xinne npo onlrc
MaKcr.rMaJrbur.rx, ulilruux y AaHoMy 6auaxoaorray npocropi MHoxtrH, Ha eJreMeHTax

fiKl{x Co -rpy.ra nisifinux oneparopin 3o6paxyerrcr ni4noai4uo y nur.rrr4i
eKcrroHenqi€ubnoro crefleneBorc psAy a6o excnosesqianrnoi rpanraqi si.4 ii
reHepaTopa.

o 3naftAeno yMoBr4

eKcnoHeHIIiaJrbHa lbyHKrlit

Ha eJreMeHT oaHaxoBoro flpocTopy, 3a
ni4 sarr,rrnenoro ofleparopa, 3a4a*a Ha

eJIeMeHTl, e ql'Iolo (pyHKulero cKlHqeHHoro [oprAKy I cKlHqeHHoro Tlr[y.
. OulacaHo MHoxIiHy ycix poee'xsxis Ha qr,rcrosifi oci ra sa

napa6oriuuzx ra enifirr,rrrHr4x (3oKpeMa, z -rapuonivnoro) 4n$epenrlianbHo-
oreparopur.rx pirrr nr. ,{oaegeuo auaJror nprrHrlr.rry (Dparvena-JliHAenbo$a AJrt
TaKr4X plBH.SH6.

r Orpuvano 3o6paxeHHq po3B'r3KiB oAHopiAHoi ra ueo4nopi4noi ea4avi

,{ipixne Am erinr[.rHoro 4ra$epenqiaruuo-oneparopHoro pinnrnur na nisoci.
3uaftAeuo yMoBr{, 3a rKr,rx rlr 3aAaqa e KopeKTHoro.

. Olrzcago MHoxr4rry ycix posn'raxir o4nopi4noi 3aAarri HefiMaHa Anfl
elinrnqnoro 4nQepeuqialrHo-ofleparopHoro piBHrHHr na ninoci, a raKox n + I
pa: inrerpornoi eaAaqi Kouri y Kraci aHaniruunrlx Synrqift.

'KI4X
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crifiKocri erinrr,rrrHoro Aa(bepeHrliarLuo-oneparopuor.o piBHfiHHq Ha uiBoci, a
r 3Ha[AeHo rpr.rtepii pinnorrripHoi ra pIBHOMTpHO

TaKox yMoBv, ga frKux r1e pirnrrtrx e pirnouipno, ale
exnonenqiallno crifi xuv.

r Ouucano MHoxI,rHy ycix analirnqulrx Do3s'sgris
4r.rQepenqia-rrrnoro piamunx m -ro rop{AKy y 6anaxonorray
po3rJrfAaeTbcfi HaA noJIeM p -a4ul]Hltx quceL

Teopern.rne ra rrpaKTrrque 3HaqeHHq oAepr(auux pesylrrarin. Po6ora
Mae reoperrrqxrEft xapaxrep. Ii pesynrrarr.r ra pospo6neni rr.reroAr.r nroxyG 6yru
gacrocogasi lrK Arr floAaJrbruoro po3Br.rrKy a6crparrHoi reopii Hanirrpyu i
AocniAxennq sracrusocrefi posa'x:rir A[(bepenrliar6uo-oleparopHrax pinurus,
rar i gra orpuMauur peeynrratie qogo xricnoi none4iuru posn'rsxin glr
lrrapoKoro KJracy AnQepeHqianrnrnx pinHrHb 3 rracrr,rHnrauu noxi4uuuu.

Bci pesynrtarfi, Iqo BrrHo cfr"tbcfi. Ha 3axr{cr, e HoBrzMr,r, MareMarI,IqHo
o6lpyutonaHr,rMn. AoBeAeHHr reopeM xopexrni. Buorosrn ni4noai4arorr srraicry

Ar4Ceprarllr .

Pe:y:trar:lr Ar,rcepTar{1uEol po6oru fop6auyxa B.M. 3 AocrarHbolo
uoBHororo ony6nirooani s 22 crarrsx y HayKoBrrrx Bv4ar'lr'frx, ulo BXoArrb Ao
nepeliry Qaxonrzx B AaHL e (piauro-nrareMarfiqHvx HayK, 3oKpeMa 7 - y
B[AaHHrrx, BKJrroqennx Ao HayKoMerpu'ruoi 6a3r.r Scopus, ra 27 resax HayKoBr.D(

xoH$epeuqifi.
Aerope$epat siAnoBiAae slricry 4uceprarlii i ni4o6paxae i'i' ocroexi

loJroxeHnr. Y gucepraqii i arropelpepari 4nx ony6niroBaur{x y cninaeropcrai
po6ir ausuaueHo oco6[crrzft BHecoK Ar4cepraHTa. Ocnosni pe3yJrbrarr.r .qr.rcepraqii
anpo6onani na 6aratox rouQepeuqirx ra HayKoBr.rx cervriuapax.

.{ucepraqix nignoei4ae BcraHoBJreH[M BlrMoraM rqo4o rinrrocri
a TaKox [Io.uo

ny6niraqii
o6'eMy ra3a TeMOTO AnoepTarlll y EaxoBrrx Br{AaHHrx,

oQopMnenHr grcepraqiftnux po6ir.

Kpuruvni 3ayBar(euuff Ta no6ar(aHHfl .

l. Bapro 6ylo 6 BKa3arr,r, Iqo ana:rori.rue Ao reopeMr,r 2.12 tsep4xeHHr, €ue
TinbKI.I Ans piBHtHHt rrepruoro [oprAKy :i grr,rinnrarr,r ofieparopur{M
roe(piqienrov, HaBeAeHo ua c.247 rnnrra .{.Xenpi <leoverpnvecKEur reopr{fi
fionynr.ruefiHrrx napa6onr{qecKrrx ypaBHeHuft>, Mocraa: Mup, I 985.

2. Koplrcno 6y.no 6 HaBecrr{ [priKnaA HaliBrpynr4, Anr rKoi Br,rKoHyerbcr yMoBa
(6.9) reopeuu 6.4, ane He BrrKoHy€rbcs ii anaror 3 oAHr4M i rulr xe rrucnoM p
grr ncix erevesrin 6axaxoeoro npocropy.

3. Bapro 6yno 6 HaBecrrr 6inru 4eranrni goee4enn-a reopeMr.r 6.5 ra nacriArin
7.1 - 7.4.

4. ,{oqinrno 6yno 6 BKa3aru y snaicri HoMep[ cropixox 3 Br,rcHoBKaMr,r Ao
Koxuoro 3 po3AiriB i yrouuuru rra3By lyuKry 5.8.

5. Y gr,rceprauii sycrpivarorbcr oKpeMi onucxu ra NlosHi nouulxu (Aun.,
Harrpr,rKJraA, c.6, 7 2, 139, 19 6, 21 1, 228, 245).

eKnoHeHulaJrbHol

He plBHoMrpHo

neo4nopignoro
npocropi, rxe



B[cnosnu. 3asuaqeni 3ayBaxeuur He Marorb npr,rHr{r4 noBoro guaqeusx i ne
BrrJruBarorb Ha 3afturbuy [o3r,rrr,rBHy oqinxy glrcepraqii. 3a axryalrnicrro reMrz,
o6c.sroM Br.rKonaur4x AocniAXeHL, HoBr.r3noro i nayronolo qinnicto orprrMaHr{x
pesymarir gucepraqiftua po6ora fop6a.ryra Bolo4rzlrupa Mrzpocnaaowrva
<<Bracrusocri po3B'f,3KiB 4rzSepenqianrnux pinHxnr y 6anaxonorr,ry npocropi ua
necxisqennovy inrepnani> 3aAoBoJrbnre Br,rMoraM nn. 9,10,12,13,I4 <flopx4xy
nprrcyAxeHHr HayKoBlrx cryrreHiB>, 3arBepAxeHoro llocrasosoro KMV Ns 567
BiA 24.07.2013 p. (ri slaiHar\,rr.r i 4ononnennxura, BHeceHuMtl 3riAHo 3

flocranosar4rl KMV Ns 656 sia 19.08.2015 p., Ns 1159 gia 30.12.2015 p., Ne 567
six 27.06.2016 p. m HaKa3oM MOH YxpaiNlr ais 12.01.2017 p.) rqoao
AoKropcLKIax Al.rcepraqift, a ii anrop - fop6avyr Bono4rzrrlzp Mupocnanoarr -
3acJryroBye Ha nprlcyAxenru fiorr,ry HayKoBoro cryneHr AoKTopa Siruxo-
MareMarkrqHzx HayK 3a cueqialrnicto 01 .01 .0 I - MareMarlrqHufi. ananis.

OQiqifixufi oroueHr,
geran nexaniKo-MareMarr4quoro $ar<ynrrery
Krai'scrroro naqiona-nrnoro yninepclrtery
irr.reni Tapaca ITTesqeHxa,

AoKTop Sisuro-rraareuarrrqHrrx HayK,
npoSecop M.@. fopo4nift
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