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1. ETaniy BUKOHAHHS

Homep erany: 3

Hasga erany: [10CJIiOBHICTb Y3rO)KEHUX CXEM 3aiHATOCTI, €BOJIIOLINHI IPOLECH 3 iIMITyJIbCHUM BILUIMBOM Y BUIIaJKOBOMY

CepeLoBUli, BUIIAIKOBI Vp-IepeBa.
ITouaToxk eramy: 01-2024
3akiHueHHs eTany: 12-2024

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: KuiBcbkuil HarjioHanbpHMI yHiBepcuTteT iMeHi Tapaca llleBueHka
Kopg, €IPIIOY /IITH: 02070944

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Agppeca: Bys1. Bonogumupcska, 6yg. 60, M. Kuis, 01033, Ykpaina

Tenedon: 380442393333

Tenedon: 380442393230

E-mail: office.chief@univ.net.ua

WWW: http: / /www.univ.kiev.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

Hassa oprasnisanii: MiHicrepcTBo ocBiTy i Hayku Ykpainu

Kog, €IPIIOY /IIIH: 38621185

Appeca: npocriekt bepecreiicekuii, 6yz. 10, M. Kuis, 01135, Ykpaina
MignopsaxosaHicTe: KabiHeT MiHicTpiB Ykpainu

Tenedon: 380444813221

E-mail: mon@mon.gov.ua

WWW: https://mon.gov.ua/ua

4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI BJIaIM, aKaieMi€lo HayK

(rO;IOBHMMU PO3IIOPSAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTiIXEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuyHmii 06car GinancyBaHHA 3a 3BiTHHHE eTam: 2964.900 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

ACMMIITOTMYHI BJIaCTUBOCTI TJIJIICTUX Ta €BOJIIOLIMHUX IIPOLECIB.

Ha3sBa po6oTH (aHrJI)

Asymptotic properties of branching and evolutionary processes.

Pedepar (yxp)

['0/710BHOI0 METOI0 po6OTU 6YyJI0 PO3BMHEHHS HOBITHIX METOJiB, 1O [IO3BOJISITH PO3BSI3aHHS BiIKPUTHUX MPOOGJIEM, MOB'SI3aHUX 3
ACUMIITOTUYHAMU BJIACTUBOCTSIMM [IE€KiJIBKOX KJIACIB TISICTUX Ta CIOPiZHEHUX IPOLECIB, a TaKOX €BOJIIOLIMHUX IPOLECIB.
KoHkpeTHi 3aBiaHH4, sIKi 6y IocTaBsIeHi B po6OTi, BKIIIOYAIN B cebe, 30Kpema, AOCIiIKeHHS IBUAKOCTI 36DKHOCTI MapTHHrasua
HepmaHa Ta MapTHHraja-ToOXifHOI, MOB'A3aHMX i3 TIUISICTUMU TIPOLIECAMU [0 iXHiX TIpaHUIp, ACHMITOTUYHUI aHaji3
MOCJIIOBHOCTI y3rOIPKEHUX CXEM 3aiHSATOCTI y AETEPMiHOBAaHOMY Ta BUIIAIKOBOMY CE€PEIOBUIIAX; 3HAXOIKEHHS IMOBIPHICHOTO
300paXeHHsI PO3B'SI3KiB €BOJIIOLIMHNX PiBHSIHb KiHETUYHOTO THUIY Ta iX aCUMNTOTHMYHUU aHasi3; aHaji3 BUNAgKoBux VP-mepes;
JOBEICHHSI TPAaHUYHMX TEOpeM MJIsl €BOJIOLiMHUX TMpOLECiB 3 IMIyJbCHUM BIIJIMBOM, aHaji3 JUHAMIYHUX MOJeen
PO3MOBCIOIKEHHS eIifieMiil 3 iMITyJIbCHUM BIIJIMBOM. Iziest Ta OCHOBHI rimorte3n. Ham mipxim mo aHasmizy mBHAKOCTI 36iKHOCTI
MapTuHrasly Hepmana mnosisraB y KOro IOUCKpPETU3aLii MIJISIXOM II€PEXOAY [0 HAJIEKHUX JIiHIA 3Y[MHKY, WO OAJI0 3MOry
CKOPHUCTATUCS TPAHUYHAMU TEOPEMaMU ISl MAPTUHTAMIB 3 JUCKPETHUM 4acoM. [y aHami3dy MBUAKOCTI 361)KHOCTI MapTHMHIana-
NoxifHOI 6y/0 3HAlIeHO HOBe 300paXeHHs CYOJIHIMHMX pO3B'sI3KiB piBHSHHS IlyaccoHa Ha miBmpsiMiil. lle m03BOJIMIIO Ham
OTPUMATH 32 ONTHMMAJIbHUX INPUIYLIEHb OBOYJIEHHUIM ACMMITOTUYHUN PO3KJAJ XBOCTA PO3IOLiNY BUMAAKOBOI BEJIMYMHU, L0 €
TPaHUYHOIO [JIS1 MapTUHrasa-noxigHoi. IIpu poGOTi 3 MNOCHITOBHOCTSIMU Y3TOMKEHUX CXEM 3alHATOCTI y BUIAIKOBOMY
cepepoBulli Oy/nM BUKOPUCTAHI HEMIONABHI MOTYXHI pe3yabTaTd [ TIUISICTUX BUINAAKOBUX OJlyKaHb. [y 1oGYyHOBU
JMMOBIpHICHOTO 300paKEHHSI PO3B'SI3KiB €BOJIIOLIMHNAX PiBHSIHb KiHETUYHOTO TUILy HamM OyJI0 MOOYZOBAaHO MiJXOX€ MapKOBaHE
TifI7sicTe BUMNAAKOBE OJIyKaHHS y HENepepBHOMY 4aci. ACUMIITOTUYHA NOBeMiHKA LIUX PO3BSI3KiB OyJia MpoaHasi3oBaHa IIISXOM
IOCJIIPKEHHS BifTIOBiZHOrO MapTUHrasa birrinca B HenmepepBHOMY 4Yaci. [Ijisl aHasli3y BUIAJKOBUX VP-IEPEB OYJIO 3aCTOCOBAHO

TexHiKy JlaHLoriB ['appica y noeiHaHHi 3 METOJAMU OIyKJIOi FeOMETDii.
Pedepar (aHrI)

The main goal of the work was to develop new methods that will allow solving open problems related to the asymptotic
properties of several classes of branching and related processes, as well as evolutionary processes. The specific tasks that were
set in the work included, in particular, the study of the convergence rate of the Nerman martingale and the derivative martingale
associated with branching processes to their limits; asymptotic analysis of the sequence of coordinated employment schemes in
deterministic and random environments; finding a probabilistic representation of solutions to kinetic-type evolutionary
equations and their asymptotic analysis; analysis of random VP-trees; proving limit theorems for evolutionary processes with
impulse influence, analysis of dynamic models of the spread of epidemics with impulse influence. Idea and main hypotheses. Our
approach to analyzing the convergence rate of the Nerman martingale was to discretize it by moving to appropriate stopping
lines, which allowed us to use the limit theorems for discrete-time martingales. To analyze the convergence rate of the
derivative martingale, a new representation of the sublinear solutions of the Poisson equation on a half-line was found. This
allowed us to obtain, under optimal assumptions, a binomial asymptotic expansion of the tail of the distribution of a random
variable that is the limit for the derivative martingale. When working with sequences of coordinated employment patterns in a
random environment, recent powerful results for branched random walks were used. To construct a probabilistic
representation of solutions to kinetic-type evolutionary equations, we constructed a suitable labeled branched random walk in
continuous time. The asymptotic behavior of these solutions was analyzed by studying the corresponding Biggins martingale in
continuous time. The Harris chain technique was applied in combination with convex geometry methods to analyze random vp-



trees.

Inpekc YIK: 519.6

Kopu TemarnuyHux pyopuk HTI: 27.41
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (yKp): ACUMIITOTUYHI BJIaCTUBOCTI TMJUISICTUX Ta €BOJIOLIHUX NTPOLIECIB
Hassa npoaykuii (anrJi): Asymptotic properties of branching and evolutionary processes
OuikyBaHi pe3ysbTaTi: MeTonu, Teopii

T'amyss 3acTocyBaHHS: 72. HayKOBi JOCTiIXEHHS Ta PO3POOKU

Onuc npozykuii (ykp): [[poBeieHo fAeTasbHUI aHasli3 MBUIKOCTI 30DKHOCTI MapTuHrasa HepmaHa, NoB's13aHOTO 3 3arajlbHAM
TriJUISICTUM IIPOLIECOM Ta MapTHHIaJa-TIOXiAHOI, TIOB’SI3aHOT0 3 MJUISICTUM BUIIQAKOBUM OJIyKaHHSM, [0 IXHIX TPaHUIIb;
3aCTOCOBAHO PE3YJbTATU TEOPIi MISCTUX NPOLECIB IJ1s1 aHai3y €BOIIOLIMHNX PiBHSAHb KIHETUYHOTO THUITY; HOCIIiI>KEHO HOBUI
KJIaC BUIMAJKOBUX JEPEB, L0 Ha3UBAIOThCS VP-JepeBaMu (vantage-point tree); OTpMMaHO HOBi pe3yJIbTaTH [1J1 MOCIiNOBHOCTEN
Y3rOJP)KEHUX CXEM 3aMHATOCTI y IETEPMIHOBAHOMY Ta BUIIAIKOBOMY CEPELOBUIIAX; IPOBELEHO aHAJI3 IUHAMIYHUX MOJEJIEN 3
iMITyJIbCHAM BILJIMBOM, 30KPEMA, MOZEJIEN DO3IIOBCIOJKEHHS €MiIeMil, a TAKOK aCUMIITOTUYHOI [I0BEiHKY BiJI[TOBIIHAX
€BOJIIOLIIHYUX ITpoLeciB. PO3BUHEHHS HOBITHIX ifiell (BCcTaHOBJIEHHS sIBHOI (POPMYJIH 11 PO3BSI3KiB piBHAHHS [lyaccoHa Ha
MiBIIPSIMIM, 1O 3POCTAIOTh HE MIBUIIE, HDK JIIHIMHO; 3HAXOKEHHS [IPUHAVMHI IBOYIEHHOIO aCMMIITOTUYHOTrO PO3KJIaZy XBOCTa
PO3MO0ily FPAaHUYHOI BUTIAKOBOI BEJIMYMHY [1JISI MAPTUHTajIa-TIOXiHOI; OBEIEHHS JIOKAJIbHOI FPAHNYHOI TEOPEMU Ta MAVKE
HalleBHO LIeHTpaJIbHOI TpaHUYHOI TeopeMu AJ1s1 Mipu 'i66ca, MoB'sI3aHOi 3 FIISCTUM BUMNAAKOBUM GJIYKaHHSM; PO3po6Ka Minxony
II0 MOLIYKY IJ106a7bHUX PO3B'SI3KiB Ta aHali3y iXHbOI aCUMIITOTUKHU 17151 €BOJIOLINHUX PiBHSIHb KiHETUYHOTO TUITY T PiBHSIHB, IO
BM3HAYAIOTh €BOJIIOLiIHI TpolLecy 3 iMIyJIbCHUM BILJIMBOM Ta iH.), @ TAKOXX 3aCTOCYBaHHS Cy4aCHUX TEXHIK Ta METO/IiB, B0KpeMa,
PO3KJIaT, TiJISICTOrO POLECY Y3[0BX XpebTa, TeXHiKa «JIiHill 3yIIMHKUY, TEOpis HEPYXOMHUX TOUOK 3IJIaJIKYIOUUX [1IepeTBOPEHb Ta
iH.

ConianpHO-eKOHOMIYHA crpsimoBaHicTh HTII: [TosinmeHHs IKOCTI KUTTS Ta 3[I0POB'SI HACEJIeHHS], €(PEKTUBHOCTI iarHOCTUKU

Ta JIIKyBaHHS XBOpYX, MaTeMaTUyHa 6i0J0risl, MONyJIsLifiHa fUHAMIKY Ta iHIIi ranysi

Cragis 3aBepmenocti HTII: 3it mo HIAJIKP

Bruposamskenus HTII: BuposamxeHo

CTpoKH BIPOBaJKEHHS:

Bupo6Huk npoaykuii: KuiBcbkuil HarjionansHuH yHiBepcuTeT imeHi Tapaca llleByenka

Cno>KHBayi NpoayKIii:

IlepcneKTHUBHI pUHKH:

IIpaBa iHTeJIEKTYya/IbHOI BJIaCHOCTI: J[Ba CBifloLITBa PO Jlep>KaBHY PEECTpallilo aBTOPCHKOrO IpaBa Ha TBip

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJIKP
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