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Pedepar:

1. lucepTaris npucBsyeHa po3poolii METOTiB TEOPii CKiIHUEHHO-BUMIPHUX KJIACUYHUX Ta KBAHTOBUX iHTETPOBHUX
cucTeM, Teopii piBHSIHb COJIITOHHOTO TUILY, @ TAKOXX Teopii HeCKiH4eHHOBUMipHUX aire6p Jli ix npuxoBaHUX
cumeTpiit. KiitouoBrM 06'eKTOM JOCTII)KEHHHS € KJlaCUYHa r-MaTpus r(u,v) 3i ClieKTpaJlbHUMU NapameTpamu. B
Iycepralii 1o6yA0BaHi HOBI IPUKJIAA HEKOCOCUMETPUYHUX MaTPULlb. BUKOPUCTOBYIOUM r-MaTpPHULIIO B AUCEPTALLi,
SIBHO NOOYIOBaHi HECKIHYEHHOBMMIpPHI KBazirapayiosani anrebpu Jli 3 posknanom Kocranra - Annepa - Caiimca
1[0 CJIYTYIOTh anrebpaMu IPUXOBaHUX CUMETPIl LIMPOKOro Klacy iHTerOBHUX CUCTEM IO [IOITyCKAIOTh
npencraieHHs Jlakca. [To6ynoBaHi siBHI GOpMYJI [1J151 BCEMOXUINBUX MEPOMOPGHUX MaTpullb Jlakca CKiHY€HHO-
BMMIipHUX iHTETPOBHUX CUCTEM Ta s1BHI (popmysn 17151 U-V-nap piBHSIHb COJIITOHHOTO TUITY 1O I1OB'S3aHi 3 JAHHOIO
KJIACUYHOI0 r-mMartpulero. [lokasaHo, mo peaykuis, siK B CKIHY€HHO-BUMIPDHUX IHTETPOBHUX CUCTEMAX, TAK 1 B

PIBHSIHHSIX COJIITOHHOTO THITY, II0B'sI3aHa 3 0COOJIMBAMU 3HAUEHHSIMU CIIEKTPaJIbHUX [IapaMeTpiB [IpYU SIKUX -



MaTpHUlLsl CTae BUPOpKEeHO!0. [106yJ0BaHO HOBI IPUKJIAAM CKiHY€HHO-BUMIPHUX iIHTETPOBHUX CUCTEM Ta PiBHSIHb
COJIITOHHOTO TUIIY IIOB'SI3aHUX 3 KIACUYHUMU (HEKOCOCHMETPUYHNUMU) r-MaTpULISIMU. 30Kpema, Io0yLoBaHi
iHnTerpoBHi Mmoaudikauii aH1oXKiB Toau Ta noJis Toau y gBox BUMipax. Y nucepTallii TakoX I10KazaHo, 110
KBAaHTOBI IHTETPOBHI CUCTEMHU MOXKYTb OYTU aCOLINOBaHi 3 3arajJILHIMU HEKOCOCUMETPUYHUMU I'- MAaTPULSIMU 3i
CIIeKTpaJIbHUMU nlapameTpamu. [1o6ynoBaHi HOBI pukiany Takux cucteM. Cepep HUX y3arajabHeHi CUCTEMU
l'opeHa Ta y3arasbHeHi cuctemu ['ofieHa y 30BHIIIHbOMY I10J1i, iHTETPOBHi 6araTo — piBHEBi y3arajbHeHHs Mojeslel
IxeitHca ~Kamunrea - Jlike 3 6araTbMa MoJiaMu Ta 6araTo6030HHi y3araibHeHHs jumepiB bose — Xa6b6apza. [l
BUIMAJKy anre6p gl(2) po3BuHyTO MeTo, anredbpaidHoro aH3any bete 1m0 6a3yeTbcs Ha 3arajlbHUX
HEKOCOCUMETPUYHUMX I'~MaTpulisx. Y BUNanKy aaredp gl(n), n>2 posrisiHyTo iepapxiyHy Bepcito ansana bere
0a30BaHOMY SIK Ha CTaHAAPTHOMY JIAHIIOXKKY Higanreop gl(n)> gl(n-1)> ...> gl(1), Tak i Ha BCEMOXJINBUX
HECTaHIAPTHHUX JIAHLIOXKKAX Mifanredp cyMicHUX 3 oomexxeHHsIMHU gl(n)> gl(n-k)+ gl(k). Takum 4nHOM 3HAIEHO
CIIEKTP IIMPOKOTO KJIACy KBAHTOBO —IHTETPOBHUX MOZEJIEN. 30KpEeMa, 3HANIEHO CIIEKTP Zp — rpajyiioBaHUX
mogeneit Tuny I'omeHa 3 Ta 6e3 30BHIIIHBOTO MarHiTHOTO 110J1s1, Mogiesielt [ixxerHca — Kamunrea - Jlike Ta

y3arajibHeHUX 6arato-6030HHUX nuMepiB boze — Xabbapaa.

2. The thesis is devoted to elaboration of the methods of the theory of finite-dimensional classical and quantum
integrable systems, of the theory of soliton equations and of the theory of infinite-dimensional Lie algebras of their
hidden symmetries. The key object in the proposed investigations is classical r-matrix r(u,v) with spectral
parameters. In the thesis we have constructed new examples of non-skew-symmetric classical r-matrices. With its
help we have explicitly constructed infinite-dimensional quasi-graded Lie algebras with the Kostant-Adler-
Symmes decomposition, that serve as the algebras of the hidden symmetries of a wide class of the classical
integrable system admitting Lax representation. We have constructed the explicit formulae for all possible
meromorphic Lax matrices of the finite-dimensional integrable systems and U-V pairs of soliton equations that are
connected with the given classical r-matrix. We have shown that reduction both in finite-dimensional integrable
systems and hierarchies of soliton equations is connected with special points of the classical r-matrices were they
become degenerated. We have constructed new examples of finite-dimensional integrable systems and soliton
equations associated with the classical non-skew-symmetric r-matrices. In particular, we have constructed
integrable modifications of the Toda chains and integrable modifications of the abelian and non-abelian two-
dimensional Toda field theories. In the thesis we have shown that quantum integrable systems can be associated
also with general non-skew-symmetric classical r-matrices with spectral parameters. We have constructed a lot of
new classes of such the systems. Among them there are integrable spin chains with the long-ranged interaction
among the spins of the chain --- generalized Gaudin systems and generalized Gaudin systems in an external
magnetic field; integrable spin-boson models, namely, generalized n-level, many-mode Jaynes-Cummings-Dicke
models; integrable boson models, namely, many-boson gene-ralizations of Bose-Hubbard dimmers. In the case of
the Lie algebra gl(2) we have developed the algebraic ansatz method based on the general non-skew-symmetric
classical r-matrices with spectral parameters. In the case of the Lie algebra gl(n), n>2 and general non-skew-
symmetric r-matrices we have generalized hierarchical (nested) Bethe ansatz that is based both on the standard
chain of subalgebras gl(n)> gl(n-1)> ...> gl(1) and non-standard chains of subalgebras compatible with different
restrictions of the type gl(n)> gl(n-k)+ gl(k). With the help of this method we have found the spectra of the wide
class of quantum-integrable models. In particular, we have found the spectra of Zp-graded models of the Gaudin-
type, of Jaynes-Cummings-Dicke models and of many-boson generalizations of Bose-Hubbard dimmer model.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaILLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:



HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAaHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBazkeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ckpunnuk Tapac Bosogumuposuy

2. Skrypnyk Taras V.

KBasmiikamis: k. ¢.-m. 1., 01.04.02
InenTudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IlpizBuie Im'sa I1o-6aTbKOBI:
1. CkpunnuK Tapac BomogumMuposud

2. Skrypnyk Taras V.

KBasigikamis: k. ¢.-m. 1., 01.04.02
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIB



OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Hikitiz Agarouiit I'niboBuy

2. Nikitin Anatoly G.

KBasidikanis: 1. ¢.-m. 1., 01.04.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Camoitnenko Banepiii ['puroposuy

2. Samoilenko Valerii G.

KBasigikamis: 1. ¢.-m. 1., 01.01.02
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. IBanoB bopuc OsekcinoBuy

2. Ivanov Boris O.

KBasigikanis: . ¢.-m. n., 01.04.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

3aropopniit AHatosiy ['ni6oBuy

3aropopHiit AHaTonil ['miboBruy

IOpuenko T.A.



