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Ha Ar4ceprauifiHy po6ory Vxpainuq Olera 3axaponzua
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noAaHy Ha:406yrrq HayKoBofo cryneHr AoKropa Qinoco$ii

sa cneqia,rrHicrro 113 - <llpnr,ra4Ha MareMarnKa)

Arcrya.rrrHicrr reMI{ .ra 3etfl3oK 3 HayKoBr{MH nJraHaMH Ta nporpaMaMg
Marenaarzqse Mo.{enroB aHHfl HelinifinHx npupoAHr4ri}rx npouecie

3aJll4llraerbct oAHI4l't is nafi6inrur aKTyanbHl4x Hanprrrain cyrauroi npuxragnoi
MaTeMaru'ruoi Hayxu. 3aeA-f,KH BnpoBaAXeHHro HoBr4x Sarropin, 3acrocyBaHHro
MeTOAy ycepeAHeHHr, ql{cJloBofo MoAeJTroBaHH' BAaeTbc, oTpHMaTr4 noni
pe3yrrbrarH y MeAl'lquui, iuyuo,rorii ra couioexououiqnifi o6,racri. lzcepraqia
o'rera vxpaTHlrs npacBtr{eHa nofJlH6,renovy Br4BseHHrO CHCTeM iS :ani:HeHHrM.
6araro.{acrorHuMa :6ypenHxMr4, lrlo ni4o6paxarorb npzpo4ni [poqecr4 e exororii
ra 6io'rorii' oco6nuey yBary B po6ori nprE4ireuo inrerpaqiT ero.rrori.{Hax
quHHuxie y KJlacnr{Hi HaareuaruvHi rvro4eli rany Bonmeppu-JJorxu enileuifi, sxi
rpyHryrorbct Ha SlR-nroleli, ta nroAeni iuyHHoi ni4noni4i opraHisuy JrroArrHr4.
3ao6yeau raKox po3rxr4prrB KracHr{Hwfi anapar lro4ereft Eppoy-,{e6pe no6yAoBr4
pzHxonoi pieuonarw 3a AonoMororo niniftsn< $ynxqiouaJrin i :acrocyBaHHqM
oproroHaJrbHo anHTtrBHLrx Qynxuioua,rie, uo6 BpaxyBaru cy.racHi prarixoei
flBr4lua, raxi qx BnJTEB onroBrrx uiu ra uinoqucelrnocri ToBapHr.rx sanacie. IIeft



HanptM aKrI{BHo po3BnBaerbct B ocraHHi poKH i ei4o6paxae arryalrnicrr
Al{ceprauii is sacrocyBaHHqM cyqacHoro HeninifiHoro Sy"xqio"ulJrbHoro aHanisy.

Otxe, HanpqMKI4 Aoc,nirxesr 4racepraqil siAnoeiAarorr aKryaJrbHr4M

ac[eKTaM cyuacHoi npHx,raguoi MareMaruKa, MareMarur{HoMy MoAeJ,I}oBaHHro

npouecin y pi:Hnx, BaxJII4BI4x AJIx HayKra i cycniJrbcrBa r¤ury3rx. [aua po6ora
noeAHye xraclt'{Hi aHaliruqni lterogu s HoeirniNau o6qucmoeaJrbHr4Mn
nigxogavH, y nifi BAano 3acrocoBaHo MeroAH neliniftnoi nrexaniru,
aH$epeuuia,rrno-Syuxqiona,rbHI4x pinHxnr, $ynxqioH¤LrrbHoro ananisy Nrfl
erouoviqHr.rx cr4creM.

lracepraqir7na po6ora ei4noeiAae sa slricrou i qi,rxnra HayKoBo-qocnianifi
reui <MareMarur{He MoAeJrroBaHHr i qucroso-auarirurqni ueroAu Aocni.uxeHH,
Auualriqur4x ra in$oprnlarlifinrx npoilecie)> xa$egpn npr{KJraAHoi uareuarr4Ka Ta

inSopn'rauifisllx rexHorlorifi r{epninerlbKoro naqioHamHoro yuieepczrery irr,reni

lOpir OeArroeuua (aepNaenHfi peecrpauiirwuirrroMep 012 1U1001 17).
3ara,rrsa xapaKTepr.rcrr.lKa poOorn

!r.rcepraqifiHa po6ora cKJraAaerbc.rr is Bcryny, qorupbox pos4inin,
3ara*rlbHux encHoexie, crucKy BHKopHcraHHX .qxepen ( j l5 HaiinreHyeaHr) i

.qo.uarxie (A, A(2), B). 3aranruwfr o6csr po6oru 166 cropinor.
V ecryui o6rpyHroBaHo aKTyaJrbHicru reuu, nucnirneuo 3n'q3ox po6oru s

HayKoBr4Mpl rrpofpaMaMH, CsOprwynroBaHo Mery i san4auux 4ocli4xenHa,
HayKoBy HoBI43Hy ra [paKTI4r{He 3Har{eHHr oAep)KaHr4x pe3yJrbrarin, oco 6uctptil
BHecoK aBropa ra anpo6aqiro po6oru.

lleplrrrlfi po:4il trticrum rpyHronuraft orn-rrA rireparypLr 3a reMarr4Koro
gzcepraqii' BaceirreHo cyuacuuit craH MoAeJrloB aHHfl BnJrr4By erororiqHoro
Saxropy, orlHcaHo x.lracuqHi Ta ysara,rrHeHi pinHxuHa farqincoHa, rqo
Br{Kopr.rcroByrorbcr AJlq onr4cy 4nnauixH :a6pyaneHHs AoBKilins. Hane4euo orn;rA
MeroAy ycepeAHeHHq A.M. CavroftleHKa ra P.I. llerpururana, fioro po3BHroK y



trpausx n.n. Biryna rrrfl crrcreM is sanisHeHHsN{ apryMeury. oxpeuo
npoaHa"'ri:oBaHo x;racuqHi ra cyqacHi nrole.rri eniAervrio.'rorii (SIR-, SElR-uogeli),
no4e,ri ilryHnoi eianoairi, 3anoqarxoeaui f.I. Mapvyrou, ra ix nora6uri
vogu0irauii' 3anepmye po3Ail ourg rparlb, npncBrqeHr,rx MoAeni exonouixr,r
Eppoy-le6pe, iT uoaH0ixauiqr\a s ypaxyBaHHarr,t pisHrax yMoB Ha roBapr{, qiHz ra
einHoureHHr lrepeBarr4.

y ApyroMy posli,ri MeroIoM ycepeAHeHHq 3a Sa:onur'ra :H,riunur,ru
Aoclilxeno BTIJTI'IB 6araro'IacrorH[x s6ypeHr is sanigneHH-f,N{ apryMeHTy Ha
4uuavixy He,riniftnHx ctrcreM ausepeuuianrHux pinHxHr, y flKHX sanisHeHns
3a'qaerbct liHifiHo. Aone.qeHo icuynaHHa i erunicru po3n'rsr<y, o6qpyHroBaHo
MeroA ycepeAHeHH{, orpl{MaHo oqiHry noxn6xa MeroAy, rKa.sBHo sa-uexarr ni4
Manoro rapaMerpa. MeroA npoinrocr"poBaHo Ha MoAeJrbHoMy npuxna4i.

V rperroNay pos4i,ri no6yloeaHo ra AocriAxeno Aei MareMarr4uni uo4eni:
ypaxyBaHHfM Brnr.rBy exorori.{noro saxropy E(t), sxvrit inrepnperyerbc, sK
snaxelraft noKa3HrrK :a6py4HenHx .qonxirr.fl Ta .ruHHHKin coqianrno_
ncl4xoJloriqHoro xapaKrepy. {uHattir<a E (t) MoAenroerbcs y3ar¤L'rbHeHr4M
pinuxirHan farqiucoHa is sanisHeHH.rM. AocniaxeHo MoAeJrr irvryuuoi nianoeiai
opranisuy ,rroAI4HI4 na nipycuy insexqiro (y:ara,rbHeHHq rrroAeni f.I. Mapuyxa) i
SIR-rr'toaelr enilerrail 3 ypaxyBauHqM Brparrr ir'ryHirery, HapoAxynanocri,
cueprHocri Ta exoloriqHoro $axropy. 'fone4euo nenig'euHicrr, icHynaHnx i
eAuHicrr po:n'rsxin, snafi4eHo craqiouapni craHr4 ra spo6neiri eiAnoeiaHi
raly:eni iHrepnperaqii. O6ryy'nroeani MareMarn.rHi uo4eri, ix rxicui i riruriqri
pe3ynbrarr.T trporeMoHcrpoBaHo KoMn,rorepHrrM MoAeJrroBaHHrM y cracreui
Wolfram Mathematica.

y qerBeproMy posai,ri 3anpoiloHoBaHo i loc,.riANeno ABi vroaa$irauii
KnacuqHoi naoAe-rri saramHoi pnuxonoi pinuonaru rktry Eppoy-[e6pe 3
ypaxyBaHHtM rrlcKperHoi npl4ponl4 roBapHl4x :anacie ra icHynaHH{ orroB}rx uig



ra AoBe.qeHo icuyeauHx exoHouiqsoi pinuonarra ra AocliAxeno iT ocHosHi
BJracrr4Bocri. BeeAeHHr rroHrrrr oprofoHanbHo arvr?rBHwx synruioHaris AJrx uin
Ao3BonI4Jro aAeKBarHo onucarl4 pI4HKI{ s 4oei.rnuoro rparKoBoro crpyKTyporc
Ha6opy ronapie, a no6yAoeaHa 3ariurbHa rconcrpyxqix KoMnJreMeHrapHoro
npocropy, H3 qKoMy Ba3Haqarorbcr 3apflI.r, Moxe iHrepnperyBarkrcfl sK
y3ararlbHeHi rliHoei BeKTopr{.

Aeropy po6orra BAa,'Ioc.f, orpuMarta pe3yJrbrarat, flRr y3araJrbHrororb reopiro
i lrerorn AocriAxeHnq pinuoearu rnfl punxia AracKperHr4MH pecypcaMrr ra
BfrJ'rr4BoM onroBHX qiHOyreopeHr. orpanani pe:ynrrala eaxruei Mfl
fro.qanbluol-o MareMarl4r{Hofo MoAenroBaHHr pr4HKOBprX Cr4CTeM CyUaCnoT

exououixa.

OcHonni Hayrcoei pe3yJrbrarn podoru
y 4ucepraqii ilIrfl neniuiftuoi uarelraruqnoi lroAeni is ninifiHrarra

sani:ueHutM apryMeHTy, flKa 3Haxo rlrrbcfl ni4 4iero 6araro.{acrorHr4x s6ypeur i:
sanisueHuxulz, AoBeAeHo icHyeanHr ra e4uuicru pose'xsry ra o6rpynroBaHo
l\'{ero.l yceperHeHHr, orpH\{aHo ouiHny noxr6xr{ \{ero.J}'ycepe.qHeHr{s, IIIO flBrTO

3ar'rexr.rrb eiA N,{aJroro napaMerpa t.
Basoey MoAeJIb f.I. Mapuyxa irrynuoi niguoeiqi upu eipyurux iH$erqiftnrax

3axBoproBaHHtx nrognQixoBaHo 3 ypaxyBaHHrM BrnrrBy exoloriqnoro $axropy
E (t). lonegeno ueni4'eunicrr, icHynaHHr ra e4ranicrr po:n'rsxy no.{arroeoi
sala'{i' BcraHoereHo AocrarHi ynronr4 acnMnroraqnoi crifirocri craqioHapHoro
posn'xsxy, IIIo siAnoeiAa¤ craHy 3AopoBoro opranisvry. Y ruoAeni ivryrnoi
nianoeiai 3 BTJIIIBoM exororiqnoro Qaxropy po:n'asano rari x gaAaqi,

no6yaoeaHo ouinxy AJls noqarxoeol Berrr4qlrHr4 iHsixynaHws V* - iHr),nonoriqnuft
6ap'ep.

3anponoHoBaHo uo4raSinaqiro SIR-voaeni 3 ypaxyBaHHf,M Bnnr4By
exo-noriqsoro Saxropy, 3aAaHoro .aK ni4xu"neuur y3arturbHeHor-o rroKa3HuKa



3aopyAHer{Ht Bu HopMarHBHoro 3HaqeHHr K, o.rpunaHo 5a3oee pelpoA}K.rutsHe
t{I4cJTo Rs ra Aocrarui xoe0iqieutri yuoen crifirocri craqioHapHoro po:n'x:xy,
ulo ni4nosi4ae ni4cyrsocri cnarraxy enilenrii.

flo6y4oeaHo nepciro Krracr{qHoT troAeni Eppoy-le6pe, B xxiit
p03rntAarorbct JlLIIue UinoqucreHHi rcinrxocri ronapin, IIIo e npr4poAHprM

o6MexeHusl,I [rfl 6araruox 3aAaq npHKJraAHoro xapaKTepy. ,{one4eno, Ho
o.{HoareHTHa HeoKrIacI4qHa exouolrixa o6uiuy s rliroquceJrbHuMpr roBapHHMr4

3arlacal{H Ta crporo N{oHoroHHlzv i crporo onyKxnv ei5rroureHHflM [epeBarr.T \{ae

pinHoaaxHufi eexrop uiH, rrlo Bilr(Jlr4Bo B 3aAaqax uirpoexonotrixz.
CryniHr odrpyHroeaHocri HayKoBHx rroJro)r(eHb, nucnosrcie ra

peKoMeHAaUift, cQopmynboBaHux y Ar{ceprartil ik 4ocronipuicrr ra HoBH3Ha

O6rpyHroeaHicrr HayKoBr4x noroxeHb ra pesynrraria 4ucepraqii
:a5e:neqeHa 3acrocyBaHHtM cyqacHoro a[apary xxicnoi ra ana,riruqsol reopii
gaQepenuialruux pinHrHr (ruerogy xporin, MeroAy MaxopaurHr.rx pinnxnr,
rprlHur{ry crprcKaroqux ei4o6paxeur, reopeM Xapruana ra Xon$a), MeroAy

ycepenHennq A.M. Cauofiirenra - P.I. llerpuuruHa ra ftoro po3Br4rKy Arq cucreM

is :anisHeHHrM, rvrero4in QyHxuiona,'rbHoro aHanisy i ronolorii (reopevrw f ana-

Eanaxa, Picca-KanropoBur{a, reopii BrropsAKoBaHrrx BeKTopHr4x npocropin i
BeKropHHx rparox). PoSora xapaNreplr3y¤Tbcr .iroi'iquoro toc;ri,lonuicrro eraua,ly
Ta cI{creMHLlM niAxoAotr Ao po:e'xsaHux rrocraBJreHr4x 3aBAaHb. fpyuronnufi
aua,ris $axoeoi nireparypu sa6esne.rye uu6orufi KoHTeKcr 4ocli4xeHna, a

quc.rroBe MoAenloBaHHt i xorrn'rorepHa cnrr,rylaqiq pe3ynbrarie niArBepAxyrorb
eQexrunuicru ranporoHoBaHux niAxolin. locronipnicru oAepxaHi,rx pesynsrarin
ni4rnep4xyerbcr crpornMr4 MareMarr4rrHr4Mu AoBeAeHHTMH ecix
c$opnrynroBaHl4x reopeM, JreM i uacniAxin 3 rocrrJraHH-sMr4 Ha iuryroui
3af&[bHoBi.uor,ri pe3vn6Tarn Ta np]rponHHM nepexo.rloM ollepxaHr4x v3arar'Tr,HeHb v



et.qoN'{i xiracuqiri pe3yrbrarr y Mone;uoeauni npupoAHr.rq}rx i eroHorriqsax
npouecie.

loc:ronipsicrr pe:ylrrarie ni4reep4xeuo anpo6aqiero pesynrrarin Ha
ntixnapogHrlx ra nceyxpaincbKt4x HayKoBrrx xori$epeHuiqx i ix o6roeopeHHrM 3

npoailuuuu Saxinurvn.
Teopern.rHe ra npaKTrrqHe 3HaqeHHq oAep?fiaHrrx pery.nrrarin

Teoperuvue 3HarreHH{ po6orr.r [oJrrrae y posruupenni 3acrocyBaHH{
MareMarurrHoro anapary Anr MoAerloBaHHq cKJraAHr4x npouecin is Saxroporur
:ani:Heuss fi exoloriqHHu B[JrI4BoM. Taxox orprrMaHo noni $yn4auenra,rrHi
pe3ynbraru B reopii pienonaxHoi eroHoviru Eppoy-[e6pe 3 ypaxyBaHHrM
lncxperHoT npHpo.rH roBapHHX :anacie ra iqryeaunr onroBux uirr. uo
y3araJTLHrolorb HH3Ky KracI4rrHI4x reopeM i ei4xpnnarorb nepcneKTrrBlr Irfl
Ioc,'riANeHb y BnoprAKoBaHrrx npocropax.

llpaxravHe 3Har{eHHq orpl4Maur4x pe:ynmarin Bu3Harraerbcfl ixuroro
npuAarHicrlo AJrr:

o OxopoHI4 3Aopon'x: npotHo3yBaHH.r eniAe\aifi ra nepe6iry saxroproBaHb y
HecnpnrrnvrBux erororiqru4x yMoBax, a raKox oqinxr,r in4uni4ya;rbHr{x
pnsaxie iHQir<ynaHHa.

o Erosoviqsoro aHaniey: MoAenroB aHHfl cKnaAHr.rx praHxin (Hepyxon,ricrr,
Ba)I(Ka npoMl4cnoeicrr), Ae Airoru' qirourzce.rnui o6NaexeHnq sa o6csru
roeapie ra cucreMr4 orrroBr4x 3Hr4)KoK.

o OceirHloro npouecy: oHoBJIeHH{ :rraicry Aucuran.niu 3 MareMaru.rHoi
6ioloril, exosor,rira ra reopiT au0epeuqia,rrnux pinuxur.
floeHora BrIKJraAy pe3yJrbrarie guceprauii n ony6.nixoBaHr{x rpaqcx
OcHoeHi Hayxoai pe3yrrbrarr4 Ar4cepraqii locrarHbo noBHo niao6paxeHi y

HayKoBIzx ny6nixaqixx sgo6yBaua. Pe:yrtrrarv po6orra anpo6onaHo Ha HacryrrHHX
HayKoBHX ronQepeHuirx: VIII MixHapo4Hifi HayKoBo-rparrravnift xon$epenqii n



co$ii (Eo:rrapix, 2024), MixHapo4nift xo'sepeuqii IMCS-60 y Kn,'uHesi
(Moraona, 2024), xxx HaqioHa,rr'ifi xon$epenuii "Applications of
mathematics in biology and medicine" y Bixno (flo:rsua, 2025)ra isurax.

lacepraqifiua po6ora Onera yxpainqs uoenicrrc eilnoeiaae
BcraHoBJreHI4M BI4MoraM xloAo ri.rmrocri ra .flrocri ny6niraqifi y Saxonux
BI4AaHHux, anpo6aqii Ha xon$epeuqirx, a raKox HopMarr4BHrrM Kpr4repiau o6crry
ra oQopnarreHHr HayKoBHX AocniAxenr pinux AoKropa Qinoco$ii.

3ayeaxeHnn.

{ucepraqiftna po6ora o$opngrena ao6pe. Bosa uicrurr HeBenr.rKy rinrxicrr
.qpyKapcbKrIX onl4coK. Kpiu Tofo, e 4exi.nrxa 3ayBaxeHb, .sxi crocyrorbcfl
HarroBHeHHx po6oru.

l Onncxa:

- Ha cropinqi 23, I0 pa4ox 3Bepxy Qomie.u O,f. norpi6no sarvrilzrpr Ha
Qomiir O.f.;

- Ha cropinui 37 , 5 ps,qox 3Bepxy uodenu norpi6Ho ganrinuru ua.uodeneit;
- Ha cropiHlli 42,2 p-f,AoK 3Bepxy yuixanaua norpi6no saruiHurn Ha eduua:
- Ha cropiuui 54,16 prAoK 3Hr{3y 3HaK : safinufi;
- Ha cropinqi 106, 3 prAoK 3HH3y E norpi6no saN,riHHru wa G;
- qacro aBrop BHKopHcroBye pisni 3a HanprcaHHflM nirepu (nprlri i

rypcunHi) AJr{ no3HarreHH{ oAHoro o6'erry (nanpurna4, rirepu F i F y
tlopnyruoeaHHi yMoBH 4 Ha cropiuui 47);

- Ha cropinqi Il2 y Soprury,rioeaHHi yMoBn (l) of norpi6Ho saniuurn sa
qiuu,'

2. lloclrranns t9] Ha cropinqi 66 i t95] Ha cropinqi 79 norpe6yrorr
yroqHeHHt 3 BKa3aHHtM rBepA)KeHHr a5o cropiur<u s eiAnoeiAsoro
repuroA)Kepena.



3. OcraHuift a6saq AoBeAeHH{ reopeMu 4.7 sa cropinqi 99 nuy,rragorruir HaAro
' :raxoHi'{Ho i ezrrtsAae [epeHacl,Ir{eHrlNr lori.{Hrauu iuuixaqisNara. Ueft 6nox

r,ripxynaHb Bapro 6y.rro 6 po:6raua na xilrxa qacruH.

4. AoeeaeHHr HenepepBnocri eiao6paxeHHr I y reopetvi 4.24 ua cropiurti 122

rpoBoAarbefl rnfl Qirconauoi ro.rxu x i soixHoi Ao nei nocniAoeHocri
roqoK xn. llpra uboMy BcraHoBJrroerbcfl s,racrrleicru (4.25), flKa

$opuynroerbc.f, y repnaiuax Aoeimuoi nilnocniAoeHocri roqoK ln i
en4ileHoi s Hei piaurol niAnocriAonnocri ror{oK zn.3aynaxr4Mo, rqo reprrain

<pi4rua nitnocniloeHicrb) tK saN{iHHnx repr',tiiry <ni4nocliAoeHicrr
uilnocniAoeHocri) He e 3araJrbHonpuiturtruxr. Kpina rofo, Bapro 6yno 6

slificurosarll AoBeAeHH{ 3a AonoMororo aHtu'rory sJlacrueocri (4.25),

cSoprurynroBaHoro y raKoMy nramx4i: s doeinauoi' s6icrcuo[ nocnidoeuocmi

moqoK yn .r,to)tcHa eudi.qumu nidnoc.tidoeuicmb moltoK zn meKy, Wo

Taxrlft cnoci6 naiprynaHr He norpe6yeae 6u Br4Kopr4craHHq

ni,qnocliAoeHocreft nocrigonuocrefi vu pi4ruraft ni4nocnigonHocrefi .

3asuaqerii enrrle 3ayBa)KeHHq He nprlMeHrrryrorb [o3rarr4BHoro npaxenHa ei4
po6orn i He BnJII4Balorb Ha Br4coKy oqiHxy HayKoBoro pimrr Anceprarlifinoi
po6ora.

3ara,rrHnft eHcHonorc

lucep'raqifiHa po6ora Yxpainqx Orera 3axaponz.ra <Mareuarnr{He
MoAenroBaHH.f, npupoAHur{I4x npouecie ra eronolai.{uux cr4creM nia aiero
s6ypeHr>, noAaHa na :4o6yrrfl HayKoBoro cryrreHr AoKropa SinocoQii s ranysi
3HaHb 11 - MarentarvKa ra crarr4crr{Ka sa cneqialrnicrro 113 - Ilpuxna4na
MareN'larHKa 3a tT aKTyanbHicrro, HayKoBo-TeoperHqHHM pieHer,r, HoBrz3Horo

po:n'l:aHnx nocraBJIeHn( 3aBAaHb ra npaKTI4r{HHM 3Har{eHHrM orp[MaHr4x

pesylrrarin qinxonl eiAnosiAae rrliHKraM 6, 7, 8, 9 <llopx4xy npucyA)KeHH_s

cryneHt AoKropa Qinoco$iT ra cxacyBaHHr piureirHx pasoeoi cneqianisosaHol



BqeHoI Palu 3aKJIaAy nnqoi ocniru, nayronoi ycraHoBrr rpo qpucyAx(eHn{
cr"yreH{ AoKropa $iloco$iii>, 3arBepAx(eHoro flocranoeoro Ka6isery Minicryin
Yxpainrn nia 12 ci.IHs 2022 p. Ilb44 (si sruinarru, BHeceHrrMr4 sriAgo 3

flocranoearvrz Ka6iuery MiHicrpin Y4painra .l\b 341 eia21.03.2022,Ib 502 siA
19.05.2023, J\b 507 nia 03.05.2024). Bnaxaro, ulo aBrop Arrceprarliftnoi po6orn
Yrpaineqr Oler 3axapoeun 3acnyroBye Ha npucyAx(enux ftorvry HayKoBoro cry-
rIeHf, AoKropa Siloco$ii s rany:i sHaHr 11 - MareuartrKa ra crarr{cruKa 3a

cneqianrnicuo 113 - flpnrcna4na MareMarnKa.

Peqensenr

AoKTop $isnro-rraareMarr4rrHriD( HayK, 
:

upoSecop raQe,{pz MareMaruqHoro auanisy

Q aryn rrery MareM ururKn ra in Soprvr a.rnripr
tlepnineqbKofo uaqionalbHoro yninepcnrery
irraeHi lOpix @e4rrconuua B oro4,r rwap i\4IlXAfuIIOK

Y,rei,;ii* le(tjelt,'; iieiHireui'tlli: rail:c$a'4i,ito
i


		2026-05-15T10:18:48+0200




