O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0525U000138
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 18-03-2025

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KpacHunpka Map'saHa borganiBHa

2. Mariana B. Krasnytska

KBasidikanis: . ¢.-m. 1., g.pinocod, 01.04.02

InenTudikarop ORCID ID: 0000-0002-0464-5741

Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniagabHOCTI: 01.04.02

Ha3Ba HayKoOBOIi CIIeniaJIbHOCTI: Teopetnyna diznka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcTy: 09-04-2025

CreniaJIbHICTh 32 OCBiTOIO: Qizuka

Micue po6oTH 3400yBayva: InctutyT disuku KOHIeHCoBaHMX cucteM HaionanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05540014

Micue3HaxoaKeHHS: ByJI. CBeHLiLbKOTO, 6y7. 1, JIbBiB, 79011, Vkpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOi pagH (pa30Boi creniaai30BaHOl BYEHOI pagu). [l 35.156.01

TloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT BisuKu KOHIEHCOBaHMX cucTeM HalioHanbHOi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05540014

Micuesnaxo,zm(eﬂna: ByJI. CBeHLiLbKOTO, 6ya. 1, JIbBiB, 79011, VKkpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

TloBHe HaiMEeHYBaHHSI IOPUAHUYHOI OCOOH: [HCTUTYT (hisuKu KOHIEHCOBaHUX cucteM HaljionanbHoi
akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05540014

Micue3HaxoaKeHHS: ByJ1. CBeHLiLbKOrO, 6y, 1, JIbBiB, 79011, YKpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHUX py6puK: 16.21.51.13, 27.45.17, 29.19.03, 29.19.15, 29.19.37

Tema guceprauii:
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2. Collective behavior on complex networks: fundamental aspects and applications

Pedepar:

1. Inceprarifina po60Ta CTOCY€ETbCS JOCIIIKEHHS KOJIEKTUBHOI MOBEJiHKY CKJIAHNUX CUCTEM, a CaMe 3'SICYBaHHS
ocobamBocTel (Haz0BuX NepexoiiB y MarHeTHKax 3 HETPUBIaIbHOIO apXITEKTYPOIo, SIBUIIA BIIOPSAIKYBAHHS Y
KJIACUYHUX MOJEJIsIX CTaTUCTUYHOI Pi3uKu Ta asid ixHix Mmopudikalliil Ha cKIagHuX Mepeskax. byso npoananizoBaHo
KpUTHUYHY NOBEAiHKY Mozei [ToTTca 3 HEeBUIMMUMU CTaHAMU Ha rpadax pi3Hoi Tomosorii i nokasaHo, o BesauKa
KiJIbKiCTh HEBUJIMMUX CTaHIB 3/1aTHA 3MiHIOBAaTU pif, pa3oBoro nepexony. 3oKkpema, 6ysio 3HaleHO KPUTUYHY
KiJIbKiCTh HEBUJIMMUX CTaHIB, IO 3aTHA 3MiHIOBATH pif, a30BOro nepexony Ha Iepuinii, HaBiTh [AJis epKoJsLii (B
rpaHuui q o 1). 3anponoHoBaHO HOBE y3arajbHEHHS Mogeri [3iHra 3i 3MiHHOIO OBKMHOIO CIIiHy. [y Takoi MoJiesi Ha
pi3HUX TUNax rpadis 6yJ10 pO3paxOBaHO yHiBEpPCAIbHi KPUTUYHI XapaKTEPUCTUKU (Pa30BOro NEPEXoy APYroro
pofly, a came — KPUTUYHI MOKa3HUKHU, TI0KA3HUKU JIOTapUPMIUHMX NOMPABOK, CKEMJIIHIOBI (PYHKLI], BifHOLIEHHS

KPUTUYHUX aMILIITyZ,. 3HaleHO [1Ba HOBI KJIaCH yHiIBEpCaJIbHOCTI IJ1s1 IorapupMidHUX ITOIIPABOK MOZeJIi Ha



BiAmaneHin 6e3maciitabHiil Mepexi. 17 1iei 5k Mozesii Ha TPUBUMIPHIl rpaTLi OTPUMAHO NPECTaBIEHHS AJIs
eeKTUBHOro raMisibTOHiaHa (SIKM HaJIeXKUTh [IO KJIACy YHiBEpCcaJbHOCTI po3BeneHoi mogerni I3iHra), a Takoxx,
3aCTOCOBYIOUM TEOPil0 PEHOPMIPYIIY, 3HAMIEHO aCUMIITOTUYHI Ta e(PeKTHBHI KPUTHYHI IOKa3HUKU. [JoBeieHO, 1110
JOMIIIKYA He 0O0B’S1I3KOBO ITOBMHHI 6yTH HEMArHiTHUMHU, 100 BUKJIMKATH OJHAKOBI €(peKTU B KPUTUYHIN MOBEediHIIi.
Jns mopeni Bitoma-Kanesns Brepiue nNpoaHaai3oBaHO KDUTUYHY MOBEiHKY Ha IOBHOMY Ipadi BUKOPUCTOBYIOUM
dopmai3m HyJIiB CTATUCTUYHOI CyMU. Bys10 3aCTOCOBaHO METOAM Teopii CKIaAHUX MEPeX IJIs1 aHaJIi3y Ta
Bizyaslizalii coliasibHOI Mepexi CIiBaBTOPCTBA aBTOPIB KypHaJly Ta CEMAaHTUYHOI MepeXi IIOHSTh. Y pobOTi
II0KA3aHO SIK MEXaHiI3MU POCTY MepeX i ix IrMHamika peasi3yloTbCs Ha IPAKTULL i 1O 40r0 BOHU IIPU3BOJSTh,  TAKOXK
IIPOJEMOHCTPOBAHO, SIK P€ajIbHi MEPEXKi ONUCYIOTHCS 3aIIPOTIOHOBAaHUMU MOJEISIMU NTPU JOCIiIPKEHHI

KOJIEKTUBHUX €(EKTIB Ta CTPYKTypU CaMoi CKJIaZHOI Mepexi.

2. The present thesis focuses on studying the collective behavior of complex systems, specifically exploring the
characteristics of phase transitions in magnets with non-trivial architecture, the phenomenon of ordering in
classical models of statistical physics, and their modifications on complex networks. The critical behavior of the
Potts model with invisible states on graphs of various topologies was analyzed, demonstrating that a large number
of invisible states can change the nature of the phase transition. In particular, the critical number of invisible states
capable of altering the transition type to first-order, even in percolation (in the limit q o 1), was determined. A novel
generalization of the Ising model with variable spin length was proposed. For this model on different types of
graphs, universal critical characteristics of second-order phase transitions were calculated, including critical
exponents, logarithmic correction exponents, scaling functions, and critical amplitude ratios. Two new universality
classes for logarithmic corrections were identified for the model on annealed scale-free networks. For the same
model on a three-dimensional lattice, a representation of the effective Hamiltonian (belonging to the universality
class of the diluted Ising model) was obtained. Additionally, using renormalization group theory, asymptotic and
effective critical exponents were determined. It was proven that impurities do not necessarily have to be non-
magnetic to produce similar effects on critical behavior. For the Blume-Capel model, the critical behavior on a
complete graph was analyzed for the first time using the formalism of partition function zeros. Methods of
complex network theory were applied for the analysis and visualization of the co-authorship social network of
journal authors and the semantic network of concepts. The study demonstrated how network growth mechanisms
and their dynamics are realized in practice, what they lead to, and how real networks are described by the
proposed models when investigating collective effects and the structure of complex networks themselves.
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