O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0412U002299
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 14-05-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. banakipeBa OnekcaHupa ['eHHaniiBHa

2. Balakirieva Oleksandra Gennadiivna
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 09-04-2012

CreniaJbHICTh 32 OCBITOIO: 7.080202

Micue po60oTH 34,00yBaYa: XapKiBCbKuil HALOHAJILHUIA YHIBEPCUTET Pa/Ii0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHS: 61166, m. Xapkis, nip. Hayku, 14

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOI BYEHOI pagu). K64.052.07.
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoO KeHHS: 61166, m. Xapkis, np. Hayku, 14

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 27.35.43

Tema gucepranii:
1. Crabinisanist BiKOBOro cKjany MomnyJsiii B pamkax HeogHopigHoi mogerti Jlecsi

2. Stabilization of the population age structure within nonhomogeneous Leslie model

Pedepar:

1. lucepranis npucBsYeHa MATEMAaTUYHOMY MOJIE€JIIOBAHHIO i YACEJIBHOMY aHasli3y JTUCKPETHUX MaTPUYHUX
Mogesel quHaMmiky nnonyssuii. O6'eKT JoCliIpKeHHs - IUCKPETHI [poLecy onyJssLiiHoI TUHaMiKu. MeTo1o poboTn
€ o6y 0Ba Ta AOCJiIPKEHHSI HEOOHOPIIHOI MaTpU4YHOi Mozerti Jlecsli Ta BUBYEHHS e(eKTy cTabimnisalii BikoBoro
CKJIaZly MOMyJIsLii B pamKax Liei mogesi. PesyabTaTi, OTpMMaHi B pOOOTi, € TEOPETUYHOIO i METOAUYHOI0 OCHOBOIO
IIPOTHO3yBaHHS PO3BUTKY IOIYJIALIl 3 44COM B paMKax HEOLHOPiAHOI Mozeni Jlecsi. Bukopucranus
3aIpPOINIOHOBAHUX y Po60Ti Moaudikauiil Mmogesi Jleci e 6isbll afanTOBaHMMU 10 OIIUCY AUHAMIKU peaslbHUX
TIOIYJISALIN 1 TO3BOJISIIOTh BPAXOBYBATU KOJIMBAHHS YMCEJIBHOCTI IOMYJISALi, 8 TAKOXK AA0Th MOXKJIMBICTh
3MiMICHIOBATH YIIPABJIiHHS YMCEJIbHICTIO TIOMYJIsALii 3 MeTOl0 cTabinizarii BikoBoro ckiamy. Takox 3a I0IIOMOT0I0
HEOJHOPinHOI Mozerti Jlecii MOXKHA 3iICHIOBATH IIPOTHO3yBaHHS YMCEJIbHOCTI HE TiIbKM TBAPUHHUX MOMYJIALIN, a i
JIIOJCBKOI nonyduii. B po6oTi posrisigaerses Mogudikanist oqHOPinHOI Mogedti Jlecsi, sika oB's13aHa 3 YBEIEHHIM
HeonHopinHOoCTI. [IpoBeneHi anpobariii 3anpornoHoBaHOI HEOTHOPIAHOI Ta ogHOPigHOI Mozesnel Jleci misixom

IIPOTHO3YBAaHHSI 3MiHM YU CEJIbHOCT] Pi3HUX 6i0JI0TiYHMX BUIiB. Y paMKax BUpilIeHHS 3aBAAaHb IUCEPTaliiiHOro



IOCIIiIKEHHS! OTPUMAHO TaKi OCHOBHI HOBI HAyKOBi PE3yJIbTATU: - yIIEpIIE 3alIPOIIOHOBAHO ONIEPATOPHUIA OINC
opHopinHOi Mozeni Jlecsi y BUNIaAKy JOAATHOTO ONlEPaTOpa Y HECKiIHYEHHOBUMIPHOMY NIPOCTOPI €KBiBaJICHTHUN
HeCKiHUeHHOBUMIPHIl MaTpUYHill MOJeJIi, 1110 [03BOJISIE i3 3arajbHUX NO3ULIN QYHKIiOHAJIBLHOTO aHaji3y BUBYATU
SIKiCHi BJIaCTUBOCTI Liiei Mogesti; - moganbUuil po3BUTOK OTPUMMAaJa OJHOPinHa Mozens Jlecs, sika 6yJia IomupeHa
Ha HEOJHOPiAHMI BUMAZOK (3 GOpPMabHOI TOUKU 30PYy 3aMiCThb CTENEHs JOAATHOI MaTpuLli Jlecsi po3ryisaaeTses
IOOYTOK NOJATHUX MaTpULp), 110 Aa€ 3MOTY BpaxyBaTy 3MiHU 6i0JIOTiYHUX MTapaMeTpiB NOMYJISLIi 3 IJIMHOM Yacy; -
ynepiue cpopMyJbOBaHi i JOBEIEHi TEOPEMU PO BIACTUBICTb C1a6KOI €profuyHOCTi 151 JOOYTKY LOJATHUX
MaTpullp, I0Ka3aHO, [0 HEOJHOPigHA MoJeb Jlecsi Mae BIaCTUBICTb C1abKOi eprofiuyHOCTI, sIKa IPUBOJAUTD J10
crabisnizanii po3noginy YyacTKu 0COOMH KO>XKHOT'O BiKOBOTO KJIaCy BilHOCHO 10 3arajlbHOI YMCEeJIbHOCTI IOy JISILi; -
yIeplie BCTAHOBJIEHA €KBiBaJIEHTHICTh JUCKPETHOI HEOQHOPiAHOI Mozt Jlecsi i HeOgHOPiZHOTO MapKiBCbKOTO
JIAHLIIOTQ, AJ1s1 IKOTO OTPMMAaHO YMOBH, 32 SIKUX T'PAaHUYHUI PO3MOIis MIMOBIDHOCTEN CTaHiB CTabisi3yeThCs 3

IUIMHOM 4acy B OKOJIi Harepes 3a/JaHuX 3Ha4YeHb.

2. The thesis is devoted to mathematical modeling and numerical analysis of discrete matrix models of the
population dynamics. The object of the research are discrete processes of the population dynamics. The target of
the work is the construction and research of the nonhomogeneous Leslie matrix model and the study of the
stabilizing effect of the population age structure within the framework of this model. Results, obtained in this
work, are theoretical and methodical basis of forecasting of population development in course of time within the
framework of the nonhomogeneous Leslie model. The use of Leslie model modifications suggested in this work is
more adapted to the description of dynamics of actual populations, allows to consider the oscillation of population
number and also enables to carry out the management of population number to stabilize the age structure of the
population. The nonhomogeneous Leslie model also makes it possible to carry out both the animal and human
population forecasting. The work covers the modification of the homogeneous Leslie model, connected with the
introduction of nonhomogeneity. The approbations of the suggested nonhomogeneous and homogeneous Leslie
models by means of forecasting of various species population changes have been conducted. Within the
framework of the tasks solution of the thesis research the following basic new scientific results have been
received: - for the first time the homogeneous Leslie model operator description has been offered in case of a
positive operator in infinitely dimensional space of an equivalent infinitely dimensional matrix model, that allows
to study qualitative properties of this model from the general positions of the functional analysis; - homogeneous
Leslie model has got a subsequent development, and it was widespread to a nonhomogeneous case (from the
formal point of view a product of positive matrices is examined instead a degree of the positive Leslie matrix )
which enables to take into account the population biological parameters in the course of time. - for the first time
the theorems on the weak ergodicity property for the product of positive matrices have been formulated and
proven, Leslie nonhomogenous model has been shown to have a weak ergodicity property which leads to the
distribution stabilization of the part of every age class individuals in relation to the general numberof population; -
for the first time the equivalency of Leslie discrete nonhomogeneous model has been established as well as
nonhomogenous Markov chain for which the conditions have been obtained. According to these conditions the
limit distribution of state probabilities is stabilized within some time in the neighborhood of values given before.
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