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Pedepar:

1. PoboTa npucesueHa qOCiIKeHHIO y3arajJbHeHOi 3a7adi Ipo AHI HAPOAKEHHS, sIKa € BaKJIMBOIO ITPO6JIEMOIO0
KOMbGiHATOpHOI Teopii iMOBipHOCTEN. PO3rIs4al0ThCSl MOMEHTH IOCiIOBHUX HATXOOKeHb 00'EKTIB OJHOTO 3 N
TUIIiB, IPUYOMY KOKEH TUIl BUOMPAETHCSI HE3aIe’KHO Ta PiBHOMMOBIpHO. [I71s1 ¢pikcoBaHOro piBHA I, e T Oisblie abo
IOPiBHIOE OIVHHULLi, PO3IJIIIAI0ThCSI MOMEHTH r-TO 36iry, TOOTO TaKi MOMEHTHU, KOJIU 00'€KT IIEBHOTO TUILY
3'IBysIeThCS B r+1 pa3. OCHOBHA MeTa POOOTH TOJISITa€e Y BUBYEHHI aCUMIITOTUYHOI TOBEIiIHKY [[UX MOMEHTIB 32
YMOBH, 1O KiJIbKiCTb THUIIIB IPSIMYE 0 HECKIHUEHHOCTI. Y gucepTalil 3allpOIIOHOBAHO €IUHUI MifXiz, 10
IOCHiKeHHs Liiei 3a7adi, SKuil 6a3yeTbCsl Ha TEOPii TOUKOBUX MPOLECiB i ix rpy6iit 36ixkHOCTI. Ha BigMiny Bin
KJIACUYHUX MiXO/iB, 10 CIUPAIOThCS HA TBipPHi 00 XapaKTepUCTUYHI PYHKLii Ta MOTPEOYIOTh CKIATHUX
ACHMIITOTUYHUX [1€PETBOPEHD, HOBUIA MifIXif, Ja€ 3MOTY OTPUMYBATU I'PAaHMWYHI TEOpEeMH OisblI IPO30PO Ta

y3arajabHeHO. BaXXJIMBUM iHCTPYMEHTOM € METOZ, [TyaCCOHi3allii, K1l 1epeBOAUTb IOYaTKOBY AUCKPETHY MOZEIDb Y



MOJeJIb HETIEPEPBHOI'O Yacy i yCyBa€e 3aeXXHICTh MK HaIXOPKEHHSIMU 00’€KTIB pi3HuX TUMIB. ITicis 1poro
3IiMICHIOETbCS KOPEKTHE IOBEPHEHHS [0 BUXiJHOI IOCTAHOBKHU 3a JOTIOMOTOIO AelyacCoHi3auii. [lepmnii po3ain
POOOTH NPUCBSTYEHMN ONHOBUMIPHUM IPAaHUYHUM TeopeMaM. Y HbOMY JOCTIiI)KeHO aCUMIITOTUYHY [10BEJIiHKY
IIPOLIECiB MOMEHTIB r-T0 306iry AJ1s1 ikCOBaHOrO PiBHS ' y TPbOX YACOBUX LIKAJIaX: HA MIOYATKY MIKAJIU, ¥
LleHTpaJIbHil 30Hi Ta Ha MpaBoMy KiHLi. [I7151 paHHix 36iriB 1oBeeHO 361KHICTh 10 HEOZHOPITHOTO IIPOLeCy
[lyaccona, a AJj1s1 HEHTPaIbHOI 30HU — [0 OGHOPigHOro npouecy IlyaccoHa OAMHAYHOI iIHTEHCUBHOCTI. TakoxX
OOI'PYHTOBAHO NPOLEeAYPY IelyaccoHisalii. Ha ocHOBi 0OTpuMaHuX pe3ysbTaTiB 3HAlIEHO IPaHUYHI pO3NOIinyu
YUCJIOBUX XapaKTEPUCTUK MOZeli. 30KpemMa, BCTAHOBJIEHO, 110 HOPMOBaHUN MOMEHT IIE€PUIOTO I'-T0 306iry NpsiMye 10
posmnoginy Beiibysina, MOMeHT k-ro r-ro 36iry Mae y3arajpHEeHUN raMmMa-po3Io/ij, a KiJbKicTb 36iriB Ha
(dikcoBaHOMY iHTepBaJli yacy Npsmye 1o posnoniny Ilyaccona. Jlpyruil po3ais IpUCBsIYEHO 6araTOBUMIpHUM
IPaHUYHUM TE€OPEMaM i CHiJIbHIN NOBEAiHIII TPOLIECIB I Pi3HUX PiBHIB r. Y pob0Ti po3p0o6seHo [Ba MigXoau 1o
aHaJIi3y Takux MPOLECIB: MiIXiM 3i CIiJIBHUM HOPMYBAHHSIM 1 MiJIXiJ i3 HOpPMYBaHHSIM, L0 3aJIEKUTD Bifl PiBHA T.
JloBeneHo, O B TpaHULi IPOLECH 11 Pi3HUX PiBHIB CTAlOTh HE3aJIe>XKHUMU. Lle ae 3MOry BCTAaHOBUTU
ACUMITOTUYHY HE3aJIeXXHICTb HOPMOBAHUX MOMEHTIB IEPIIMX 306iriB 17151 Pi3HMX PiBHIB, @ TAKOXX OTPUMATHU SIBHUN
BUIJIST, WiZIBHOCTI PO3MO/iy BifHOLIEHHS BiITIOBIAHUX MOMEHTIB. Y TPETbOMY PO3[ijli TOOYI0BAaHO 6AraTouI€eHHUN
aCUMITOTUYHUI PO3KJIAT, 1711 MaTeMaTUYHOrO CIIO/IiBaHHSI MOMEHTY IepIIoro r-ro 36iry. Ha BinMiHy Bin Bimomux
KJIACUYHUX OJHOYJIEHHUX HAOJIV>KEeHb, HOBUI pO3Kiaj, 3a0e3nedye 3Ha4YHO BULLY TOUHICTb. JI7151 HOr0 OTPUMAaHHS
BMKOPHMCTaHO MeTog, Jlamnaca, siIKuii Jo3BoJIsie aHai3yBaTy OBEJiHKY MifliHTerpanbHoi QYHKILi B OKOJIi TOYKK
Makcumymy. OTpUMaHUil pe3ysbTaT y3arajabHIOE BilOMy aCUMIITOTUKY PaManypkaHa-Barcona-Kuyra Ha
IOBiNbHUM QikcoBaHuUil piBeHs r. [IpoBeneHuUN YnceJbHUN aHali3 [j1s BUMIAJKy =2 110Ka3aB iCTOTHE 3MEHIIeHHSI
IIOXMOKU MOPIBHSHO 3 KJIACUYHUM HaOIMKeHHIM. [IpakTUyHe 3Hau€HHs! Pe3yJIbTaTiB M10JIIra€ B MOXJIMBOCTI iX
3aCTOCYBaHHS y kpunrorpadii, 3okpemMa 11y aHamisy CTiKOCTi rem-QyHKIiN 40 KOJi3il y MeXKax y3arajbHeHOi
aTaky JHiB HapoIKeHHs. KpiM Toro, pe3ysibTaTu MOXKYTh OYTH BUKOPHUCTAHI I1iJ, 4aC CTATUCTUYHOTO TeCTyBaHHS

reHepaTopiB IICEBIIOBUIIAIKOBUX YMCEJI /1J1 BUSIBJIEHHS [IPUXOBAHUX 3aKOHOMIPHOCTEH y TOBTOPEHHSIX.

2. The dissertation is devoted to the study of the generalized birthday problem, an important topic in
combinatorial probability theory. It considers the successive arrival times of objects of one of n types, where each
type is chosen independently and with equal probability. For a fixed level r, the moments of the r-th coincidence
are examined, that is, the times at which an object of a given type appears for the r+1-st time. The main goal of the
work is to investigate the asymptotic behavior of these moments as the number of types tends to infinity. The
dissertation proposes a unified approach to the study of this problem based on point process theory and vague
convergence. Unlike classical methods relying on generating functions or characteristic functions and requiring
complicated asymptotic transformations, the new approach makes it possible to derive limit theorems in a more
transparent and general way. An important tool is the method of poissonization, which transforms the original
discrete model into a continuous-time model and removes dependence between arrivals of objects of different
types. This is followed by a rigorous return to the original setting by means of depoissonization. The first chapter is
devoted to one-dimensional limit theorems. It investigates the asymptotic behavior of the processes of r-th
coincidence times for a fixed level r on three time scales: at the beginning of the scale, in the central zone, and at
the right endpoint. For early coincidences, convergence to an inhomogeneous Poisson process is established,
while for the central zone, convergence to a homogeneous Poisson process with unit intensity is proved. The
depoissonization procedure is also justified. On the basis of these results, the limiting distributions of numerical
characteristics of the model are obtained. In particular, it is shown that the normalized time of the first r-th
coincidence converges to a Weibull distribution, the time of the r-th k-th coincidence has a generalized gamma
distribution, and the number of coincidences on a fixed time interval converges to a Poisson distribution. The
second chapter is devoted to multidimensional limit theorems and the joint behavior of the processes for different
levels r. Two approaches to the analysis of such processes are developed: one based on a common normalization
and another based on normalization depending on the level r. It is proved that, in the limit, the processes
corresponding to different levels become independent. This makes it possible to establish the asymptotic
independence of the normalized times of the first coincidences for different levels, as well as to derive an explicit



form of the density of the distribution of the ratio of the corresponding times. The third chapter develops a
polynomial asymptotic expansion for the expectation of the time of the first r-th coincidence. Unlike the classical
one-term approximations known in the literature, the new expansion provides significantly higher accuracy. Its
derivation uses Laplace’s method, which makes it possible to analyze the behavior of the integrand in a
neighborhood of its maximum point. The result generalizes the well-known Ramanujan-Watson-Knuth asymptotic
formula to an arbitrary fixed level r. A numerical analysis for the case r=2 demonstrates a substantial reduction in
error compared with the classical approximation. The practical significance of the results lies in their potential
applications in cryptography, in particular for analyzing the collision resistance of hash functions within the
framework of generalized birthday attacks. In addition, the results may be used in the statistical testing of
pseudorandom number generators to detect hidden patterns in repetitions.
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