O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U003340
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 05-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. enenasno l'anuna BacuniBHa

2. Shelepalo Halyna V.

KBasmigikamis:

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

IIIndp HaykoBOi cneniagabHOCTI: 01.01.06

Ha3Ba HayKoOBOIi CIIeniaJIbHOCTI: Asre6pa i Teopist uncen

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jdara 3axucry: 01-07-2019

CnenianbHICTB 32 OCBITOXO: [Tenarorika i METOIMKA CEPEIHBOI OCBITU. MaTeMaTUKa i OCHOBY iHpOpPMaUKK

Micue po6oTH 3400yBayva: Haujonanbna nosiuis Ykpainu JlenaptameHT Kibeprosinii cekTop KagpoBoro

3a20e31eYe Hs

Kog, 3a €IPIIOY: 40116400

Micuesﬂaxo,lI)KeHHﬂ: Bopucminbceka, 19, M. Kuis, Kuis, 02093, Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepCcTBO BHYTPIIIHIX CIIpaB YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliagai30BaHOI BYEHOI pazu): K 20.051.09

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: Konomuiichkuil HaB4aIbHO-HAyKOBUi iHCTUTYT JIBH3

"[lpyuKapnaTCbKUil HalliOHAJIbHUI YHiBepcuTeT imeHi Bacumns Credanuka”

Kopg 3a €IPIIOY: 25735101

Micuesnaxo,zm(eﬂnﬂz ByJ. JIucenka, 8, M. Kosmomus, Kosomuiicbkuii p-H., IBano-®pankiBcbka 0671., 78200,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHEe HaflMeHYBaHHH IOpH,lIPI‘-IHOi 0CO0OHM: XMebHUIBKUIT HAI[IOHAJIBHUT YHiBEpCUTET

Kopg 3a €IPIIOY: 02071234

Micuesnaxo,szeHHﬂ: ByJI. [HCTUTYTCBKA, 11, M. XMeIbHULILKUI, XMEJIbHULBKUN P-H., XMEJIbHUIIBKA 001L.,
29016, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 27.17

Tema gucepranii:
1. Knacudikanis KBa3irpynoBux GyHKIiHUX PiBHSIHb i TOTOXKHO-CTEN MiHIMaJIbHOI JOBXKMHU.

2. Classification of quasigroup functional equations and identities of the minimal length.

Pedepar:

1. B pucepTauiiiHiil po60Ti LOCTIIKYIOTbCS (PYHKLiMHI PiBHSIHHS, iX PO3B'SI3KM HA MHOXKMHI 6iHApHUX 060POTHUX
dyHKUil, knacudikalii KBa3irpyrnoBux TOTOKHOCTEN MiHIMaJIbHOI JOBXKUHMU, ONUC BiJlIOBIAHMX MHOTOBUIB Ta ixX
nyykiB.JJaHO NOBHY Kyacudikallilo rpyNoBUX i30TOIIB 32 IpylaMu apacTpo@pHoi CUMETPii, OIIMCaHO
HaMiBCUMETPUYHE i30TONHE 3aMUKAaHHS MHOTOBU/IA BCIX TPYI Ta MHOTOBUA OyJIEBUX TPYII, & TAKOXK 3HANEHO
CIIiBBiJHOLIEHHS MIXX HIMM Ta MHOTOBUJIOM HaIlliB-CUMETPUYHUX KBa3irpyI.3aBepuieHo oBHy Kiacudikarlito
y3araJibHeHUX KBas3irpynoBux QyHKIiMHUX PiBHSIHb 10 QYHKLiMHOI JOBXUHU 4 3 TOUHICTIO 10 IIapacTpOPHO-
[IEPBUHHOI PiBHOCWJIb-HOCTI Ta PO3B’$13aHO MPEJICTAaBHUKU 3 KO>KHOTO 6JI0KY BiJIIOBIZHOTO PO30OUTTS, @ TAKOXK
3HAIJIEHO PO3B’s13KM y3arajabHEHUX NUCTPUOYTUBHO-MOAIOHNX (PYHKLIMHNX PiBHSIHb 6€3 KBa[IpaTiB HA MHOXKWHI

KBa3irpyrnosux onepauiil.OTpuMaHo [1Bi I0BHi kyacudikallii TOTO>KHOCTe! JOBXUHM 2 i 3 Ha KBazirpyrnax 3 TOUHiCTIO



IO PiIBHOCHJIBHOCTI Ta 3 TOUHICTIO J10 NapacTpOQHOi piBHOCUIILHOCTI, ONIM-CAHO PO3IOJis BiATIOBIIHMX MHOTOBUiB

KBasirpyI Ha Iy4KU 3TiIHO 3 NapacTpodHOI0 CUMETPIEIO.

2. The dissertation is devoted to the study of functional equations and their solution on a set of binary invertible
functions, the classification of quasigroup identities of the minimal length, the description of the corresponding
varieties and their trusses. The relation of parastrophically primary equivalence is the main tool for the
classification of functional equations. The parastrophic symmetry is the main law for the classification of identities
and corresponding varieties.Some classes of quasigroups are considered, taking into account their groups of
symmetries. The complete classification of group isotopes on the groups of their pa-rastrophic symmetries is
given. The classification of linear isotopes of finite cyclic groups and isotopes of prime order groups is specified.
The partition of the group isotopes in accordance with the strict parastrophic symmetry has been made, sets of all
pairwise non-isomorphic group isotopes of prime order p (p>3) are highlighted and their power is calculated. A
semi-symmetric isotope closure of a variety of the boolean groups and a variety of all groups are found, the
necessary and sufficient conditions for their existence are obtained in terms of the canonical decomposition; the
equivalence and the parastrophic equivalence of the identities which determine these varieties are defined. The
relation between a variety of semi-symmetric quasigroups and a variety of semi-symmetric isotopic closures of
boolean groups, abelian groups and all groups are found.Having defined the concept of the individual length of the
equation, the individual type and the functional length, pure generalized non-trivial binary quasigroup functional
equations up to the functional length of four of each of the possible individual types up to the parastrophically
primary equivalence are classified. It is established that their number is exactly 1, 3, 4, 19 respectively for the
equations of the length 1, 2, 3, 4. From each partition block of classification, a representative is selected and it is
solved on a set of binary quasigroup operations. Namely, the complete classification of the generalized equations
of the lengths 1, 2, 3, 4 up to the parastrophically primary equivalence is given; representatives of each block of the
partition are found, the new ones of these are generalized equations of the type (4;0) of the length 2, of the type (5;
0) of the length 3 and of the types (6; 0; 0), (4; 2; 0) and (3; 3; 0) of the functional length 4. Representatives of all
partition blocks that had not been solved before, more precisely, new types are solved; corollaries for quadratic,
almost quadratic and anti-quadratic equations are given. In addition, four of the five known distributive-like
functional equations without squares are solved.Having defined the notion of a generalized identity, we obtain two
complete classi-fications of identities of the length 2 and 3 on quasigroups up to equivalence and the parastrophic
equivalence and describe the distribution of the corresponding varieties of quasigroups into the trusses. It is
proved that the identity of the length 2 defines 14 varieties, the identity of the length 3 defines 74 varieties, which
respectively are classified into 6 and 20 trusses according to the parastrophic symmetry. Using the tools of the
parastrophic symmetry, the varieties of solutions of generalized equations of the length 2 are found. All
generalized identities of the length 2 and 3 up to equivalence and the parastrophic equivalence are described. The
identities of the length 2 and 3 up to equivalence and parastrophic equivalence are found. The varieties of
quasigroups which are determined by the obtained minimal identities are classified, they are analysed according to
the groups of parastrophic symmetries. For each pair of parastrophic varieties examples of quasigroups which
distinguish one variety from another in a single truss are found. Examples of quasigroups which distinguish one
truss of varieties from another are found.The results of this dissertation study have of a theoretical nature. They
can be used in the theory of functional equations, in the general theory of quasigroups, algebra, geometry,
topology, mathematical analysis, combinatorics, cryptography, discrete ma-thematics and k-valued logic etc.

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. Coxaupkuit Penip MuxkomanioBuy

2. Sokhatskyi Fedir M.

KBasmigikanis: n. ¢.-m. 1., 01.01.06
InenTudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

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

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. )Ky4ok AHaTosi#1 BosogumupoBuy

2. Zhuchok Anatolii V.

KBasigikanis: 1. ¢.-m. n., 01.01.06
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma Bi1acHoCTI:

Cdepa ynpassiHHS:



InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. Cup6y IlapackoBis MukosaiBHa

2. Syrbu Paraskoviia M.

KBasidikanis: k. ¢.-m. 1., 01.01.06
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa inpopmanis:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Koz, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi
TOJIOBH paju

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

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

3aroponHIOK AHnpil BacunboBuy

3aropogHOK AHnIpi BacuiboBuy

IOpuenko T.A.



