O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0419U003368
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 08-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya
Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ®pus IpuHa BacuniBHa

2. Fryz Iryna Vasylivna

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

CrneniasibHICTD 3a OCBITORO: [Tearorika i MeToaMKa cepeiHLOi OCBiTU. MaTemaTrKa

Micue po6oTH 34,00yBayva: Jlonenpkuii HalioHaIbHMI yHiBepcuTeT imeHi Bacuisa Cryca

Kopg 3a €IPIIOY: 02070803

Micuesnaxo;pxeum:: ByJI. 600-pivus, 21, M. BinHung, Binaupkuil p-H., BinHuipeka 06:1., 21021, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



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. OpToroHasnpHiCTh 6araTOMiCHUX Oomepaliiil Ta aJITOPUTMHU iX I100YIOBU.

2. Orthogonality of multuary operations and algorithms of their construction.

Pedepar:

1. Y nuceprauiiiniii poboTi LOCTIIKYIOTHCS ~apHi onepaliii, Bubipku ornepariii i ixHi KOMG6iHaTOPHi BIaCTUBOCTI TaKi,
SIK OPTOTOHAJIbHICTh, BUMAIOTHCSI OOOPOTHICTh JOBIJIbHOI KOMITO3UILil TBOX 6GaraTOMiCHUX OIlepalliii, aJiIrOpUTMHU
11o6yJ0BM OPTOTOHAIbHUX OIlepallill, 3aJIe5KHICTh Mi>K OpTOTOHAJIbHICTIO BUGIPKU Ollepalliil i OpTOroHasbHiCTIO iXHIiX
PETPaKTiB, METOAY NOTIOBHEHHS OPTOTrOHAIBHUX Ollepaliiil.y poboTi foBeeHO, 1[0 OOOPOTHICTh KOMIIO3UIIil IBOX
OaraTOMiCHMX Ollepaiil OoB'sI3aHa i3 NepIrIeHANKYJIIPHICTIO KOMIIOHEHTIB LIbOr0 PO3KJIaAy, A€ NeplIeHIUuKyISPHICTD
BBEJIEHO SIK OZJHE i3 y3arajibHeHb OPTOTrOHAJILHOCTI 6iHapHUX onepaliil.OnrucaHo Ta JoBeeHO -6J10YHNN
PEKYPCUBHUI aJITOPUTM OOYL,0BY OPTOTOHAIBHUX ~apHUX OIepallill, a TaKOX aJIrOPUTM NMOOYA0BU OPTOTOHAJIBHUX
oneparii i3 6JI0KiB olepawiil MEHIIOI apHOCTI. 3 Li€l0 METOK BUBYAETHCS IIOHSTTSI PETPAKTHOI OPTOrOHAJIbHOCTI.

JJoBeneHo, 1110 peTpakTHa OPTOTOHAJIbHICTb CIIPUYMHIOE OPTOTOHAJIBHICTD, IIPOTE 0OEpHEHE TBEPIPKEHHS € XUOHUM.



JJoBeZeHO, 10 OPTOrOHAIbHE JONIOBHEHHS ~BUOIPKU OPTOTOHAIbHUX ~apPHUX Ollepaliil 40 ~BUOiPKA OPTOrOHAJIBHAX
-apHUX ollepaliil MO>XKHa IIOOYAyBaTH 32 JOMOMOTOI0 6JI04HOTO PEKYPCUBHOTO anroputmy.OnucaHo Ta
ky1acuQikoBaHO 6JI0YHi peKYpPCUBHI aIrOPUTMU NIOOYAOBY i IONIOBHEHHS OPTOrOHAIbHUX TEPHAPHUX ollepalii i

[IOKa3aHo, 1O iX MOKHA PO3NOAUIMTY Ha TPU KJIACH BiTHOCHO NnapacTpodii BUBHAYAI04YNX PO3OUTTIB.

2. In the thesis, -ary operations and quasigroups, tuples of operations and their combinatorial properties such as
orthogonality and its kinds are studied. The main directions of this work are to study invertibility of an arbitrary
composition of two multiary operations; to generalize the recursive algorithm for construction of orthogonal
operations; to investigate the dependence between orthogonality of operations and orthogonality of retracts of
these operations; to find and investigate the methods for constructing an orthogonal complement of operations
and hypercubes and to estimate the number of complements by the obtained algorithms.The perpendicularity
concept as a generalization of orthogonality concept of binary operations to a pair of multiary operations of
different arities is introduced. Relations between invertibility of a composition of two operations and
perpendicularity of some parastrophes of the decomposition components are shown.The algorithm for
construction of orthogonal -ary operations that was proposed by G.B. Belyavskaya and G.L. Mullen in 2005 is
generalized. Proposed generalization of this algorithm is -block-wise recursive algorithm, one of the parameters of
which is some partition of the indices set of variables, and every block of output operations is constructed by a
block of new operations and all operations that have been constructed by the previous steps. An algorithm for
construction of orthogonal -ary operations using blocks of orthogonal operations of a less arity is suggested.The
problem of the dependence between orthogonality of operations and orthogonality of their retracts is studied,
namely, it is shown that retract orthogonality implies orthogonality, but the inverse statement is not true. It is
proved that every -tuple of orthogonal -ary operations is prolongable to a -tuple of orthogonal -ary operations.
The dependence among different generalizations of orthogonality of binary operations (retract orthogonality,
strong orthogonality, perpendicularity of maximal type) is described. It is shown that for central quasigroups
(linear isotopes of abelian groups) over a prime order field, retract orthogonality is the necessary and sufficient
condition for orthogonality.It is well known that every -tuple of orthogonal -ary operations ( ) can be embedded
into an -tuple of orthogonal -ary operations, i.e., the existence of an orthogonal complement is proved. In the
paper, an algorithm for complementing a -tuple of orthogonal -ary operations to an -tuple of orthogonal -ary
operations is found. It is proved that every -tuple of -retractly orthogonal -ary operations is complementable to an
-tuple of orthogonal -ary operations by the proposed algorithm. Some estimations of the number of orthogonal
complements, in particular, a lower bound and an upper bound of the number of different trivial complements and
a lower bound of the number of all possible complements are found.An algorithm for the construction of
orthogonal complements of an arbitrary -tuple of orthogonal -ary operations to an -tuple of orthogonal -ary
operations for an arbitrary such that is suggested, and a lower bound of the number of such complements is
found.A method for constructing an -ary quasigroup having admissible binary retracts is found and a method for
constructing a pair of perpendicular quasigroups is described. The algorithms for the constructing and
complementing a tuple of orthogonal ternary operations are described and classified into three classes up to
parastrophy of defining partitions.
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VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Cup6y ITapackosig MukosaiBHa

2. Syrbu Paraskoviia M.

KBasmigikamis: k. ¢.-m. 1., 01.01.06
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanis:

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

Micue3Haxoa KeHHS:

dopma By1acHOCTI:
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BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. Xyuok Opiit Bonogpumuposuy

2. Zhuchok Yurii V.

KBasigikanis: g. ¢.-m. 1., 01.01.06
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PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI

3aroponHOK AHnpil BacuiboBuy

3aropogHOK AHnIpi BacuiboBuy

IOpuenko T.A.



