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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0824U001800
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 03-05-2024

Craryc: Haka3 npo Bugady gumnioma

PexBizutu Hakasy MOH / Haka3y 3akjazy: N° HCBC/63 /24 six 31.07.2024

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Knew, Kupusno Oserosuy

2. Kyrylo Kleshch

KBasmigikamis:

Imentudikarop ORCID ID: 0009-0006-8133-3086
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeniaIbHOCTI: 122

Ha3zBa HayKoBoi creniaJbHOCTI: KommiotepHi HayKu
lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI
OcBiTHBO-HayKOBa IMporpama 3i cneniajbHOCTi: Komn'iotepHi Hayku
JaTa 3axHcTy: 10-07-2024

CrneniaJbHICTh 3a OCBITOIO: Komm'ioTepHi HayKu

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Indp cneunianizoBaHoi BY€HOI paaHu (pa30Boi creniaiizoBaHoi BY€HOi pazau): 1d 26.002.169; ID
5604

IloBHE HaliIMEHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npociekT bepecTeiichKuii, oyx. 37, Kuis, 03056, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

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

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainn "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yz. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

V. BimoMocTi npo guceprariio
MoBga guceprTaliiii: Vkpaincbka
Koau TeMaTHYHHX PYGPHK: 20.23, 20.23.19, 20.01.07

Tema gucepranii:
1. TligBuiieHHs e(PeKTUBHOCTI QIFTOPUTMIB HEYITKOTrO MOIIYKY 3 BUKOPUCTAHHSIM TabJulli OJiOHOCTi CUMBOJIIB.

2. Improving the efficiency of fuzzy search algorithms with the usage of symbols similarity table.

Pedepar:

1. Incepraniiine DOCTiIpKEHHs [TPUCBSIYEHE MiBUIIEHHIO MBUAKO/AII arOpUTMiB i po3pobLi MeToay HEdiTKOro
IIOIIYKY 3 BUKOPHUCTAHHSIM TabJui MoNiOHOCTI CUMBOJIIB, 1715 ITOIIYKY Hail6i/bll pejieBaHTHUX OKYMEHTIB 10
IIOIIYKOBOI Ppasu. B pobOTi CTBOPEHO METOL, HEYITKOTO MOIIYKY, SIKA CKJIaaeThCsl 3 9 OCIIiJOBHUX KPOKIB Ta
MOTPiOEH 117151 MIBUJIKOTO IMOLIYKY CIiBNAaJiHb Ha BEJIMKOMY Ha6OPi TEKCTOBUX JAHMX. 33 JOTIOMOTOIO LIbOTO METOLY
OyJia CTBOpEHA CHCTEeMa HEeUiTKOTO IOIIYKY, sIKa 03BOJIMJIa BUPIMIUTY 33/1a4y MOLIYKYy HalpeeBaHTHIIINX
IOKYMEHTIB JJ0 [IOIIYKOBOI ¢ppas3u 3 HA6OPY TaKUX NOKYMEHTIB. Po3po6sieHnit MeTol, HEUiTKOTO MOMYyKy KOMOiHYye
IIepeBaru aJIropuTMiB Ha OCHOBI J€TEPMiHOBAHMX CKiHUEHHUX aBTOMATIB Ta aJITOPUTMIB Ha OCHOBI JMHAMIYHOTO
[IpOrpamMyBaHHS [Jis MiApaxyHKy BifcTaHi [Jamepay-JleBeHiTeriHa. Taka KOMOiHALisI 03BOJIMIIA BIPOBaIUTH

TaGIUII0 TOAIOHOCTI CUMBOJIIB ONTUMAJIBHUM YMHOM. B paMkax po60TH 3arIpOTIOHOBAHO MifXiz Ta crioci6



CTBOPEHHS TabJulli OAiGHOCTI CUMBOJIIB Ta PO3PO6IEHO MIPUKIIALL, TaKOi TabJINL 1711 CUMBOJIIB 3 aHTJIIICHKOTO
andagity, 10 [03BOJIMIIO 3HAXOAUTU Mipy ITOAIGHOCTI IOMIX ABOMa CUMBOJIaMU 3 KOHCTAHTHOIO aCUMIITOTUKOIO Ta
[IepeTBOPIOBATY IOTOYHUI CUMBOJI B 10ro 6a30Buii aHasor. [I7s QinbTpyBaHHS I COPTYBaHHS JOKYMEHTIB OYyJI0
PO3pO6IEHO METO, OL[iHIOBAHHS BifiITOBITHOCTI TEKCTOBUX JAHUX /10 MOIIYKOBOI (Ppasu Ha OCHOBI METPUKH, sIKa
OJHOYACHO BPaxOBYe€ KiJIbKICTb 3HAUEHUX | HE3HANEHMX CHMBOJIIB Ta KUJIBKICTh 3HANEHVX | HE3HAWUIEHUX CJIIB.
AnroputM JJamepay-JleBeHIITENHA 103BOJISIE 3HAXOUTHU BifICTaHb PeJaryBaHHs [IOMK JBOMA CJIOBaMH,
BpPaxOBYIOYM IOMUJIKM HACTYIIHUX TUIIIB: 3aMiHa, BUJQJIEHHS, OAABaHHs Ta TPAHCIIO3ULisl CUMBOJIIB. B pamkax
pob6oTu Oysa 3arnporoHoBaHa Mogu@ikallis bOro aJifOPUTMY 3a IOIIOMOTOI0 BUKOPHCTAaHHS Tab/MLi NOAiOGHOCTI
I7151 6inbII TOYHOI OLiHKY BifICTaHi pefaryBaHHs MDX IBoMa cjoBamu. Ha ocHOBI po3pobsieHoro Mmetogy 6ysa
CTBOpP€HA CMCTEMA HEYITKOrO [IOUIYKY, SIKA JJO3BOJIUTh 3HAXOJUTH IIYKaHi pe3ysbTaTy WIBULIE Ta MTiIBUIINATD
PEJIEBaHTHICTh OTPUMAHUX PE3YJIbTATIB IIJISIXOM IXHBOT'O COPTYBAHHS BiJJ[IOBiIHO 1O 3Ha4Y€Hb PO3PO6JIEHOI
METPUKHU NOJiOHOCTI TECTOBUX JaHUX. Takoxk y poboTi 6yJ10 HOCiIKeHO, IPOaHali30BaHO Ta HaJlaHO
peKoMeHgallii, IKUM YMHOM MOYKHA iHTerpyBaTU OCOOJIMBOCTI Ta IOTYXKHOCTI TabJu1i oJiOHOCTi CUMBOJIIB 3
aJIrOPUTMOM HEYiTKOro nouyky Jlamepay-JleseHireiHa. JJoCiiI>KeHHs aITOPUTMIB HEYITKOTO MOIIYKY B TEKCTI €
BayKJIMBOIO TEMOIO B rajysi 06po6Ku TeKCTy Ta iHpopmaniitHOro nomyky. lle 06yMOBJIeHO 3pOCTAI0YUM 0OCSITOM
TEKCTOBOI iHpopMaLiii i IMOBIpHICTIO TOMUJIOK Yepe3 BILIMB JIIOACHKOTO (aKTOPY IPU HallMCAHHI TEKCTY Ta
CTBOPEHHI TEKCTOBOI'O KOHTEHTY. HediTKMI NOIYK BUKOPUCTOBYE aJITOPUTMHU [1J181 IIOIIYKY NAHUX B TEKCTI, SIKi
IpUOJIM3HO BifIOBiNAIOTh WAGIOHY. Lle JocsaraeTbes MWIISIXOM 3iCTaBJIEHHS Ta IOPIBHSIHHSA PSIKIB 00 KIIOUYOBUX
CJIiB, SIKi MOXKYTb OYTU CXOXKUMU MK CO0010, ajie He ieHTUYHMMU. Y IIepuIoMy pPO3[iji AUucepTauiiiHoi po6oTu 6ynu
POSTJISHYTI Ta IPOaHaJIi30BaHi Pi3Hi aJITOPUTMU HEYITKOTro nouyKy. Taki gk: anroputm [lamepay-JleBeHITenHa,
anroputm N-rpam, anroputm [kapo-Binkiepa, anroputm Bitap, 3BU4aiHUi aaropyutm JIeBeHIITeNHA, aJlfOPUTM
SoundE Ta aqropuTMuU Ha OCHOBI CKiIHYEHHMX aBTOMATIB. Y POJIi ONTUMAJIbHOTO JIFOPUTMY IMOIIYKY BifjCTaHi
pelaryBaHHs MDK JBOMa cji0BaMu 6ys10 o6paHo anroputm JJamepay-JleBeHuTeHa, 60 BiH LO3BOJISIE BIPOBALUTU
TabJIMALIO [TOAIGHOCTI ONITUMATIbHUM YMHOM. TakoXX OyJsid pO3IJISHYTI aJITOPUTMU Ha OCHOBI CKIHUEHHMX aBTOMATIB, a
caMe: aBTOMAaT Ha OCHOBI IIpediKCHOro AepeBa, aBTOMAT Ha OCHOBI Tab/MLi Ta aBTOMAT Ha OCHOBI XE€IIYBaHHS.
Ilepi nBa BUSBUINCh Hee(PEKTMBHUMU Yepe3 [€BHi HeOIKY, a OCTaHHi BUSIBUBCS ONTHMAJIbHUM Ta HAOi/bII
VHiBEpCaJIbHUM 3 TOYKU 30pY WIBUIKOZIl po60TH Ta yacy 1oOy0BY, a TaKOXX 00'eMy BUTpadeHOi nam’sITi. Y Ipyromy
po31iii gucepTaliiiHoi po60oTH 6yJ10 pO3po6JI€HO Ta TOKPOKOBO OIIMCAHO METOJ, HEUITKOTO IOIIYKY, SIKUH 03BOJIsIE
3HaXOJUTU HallpeJIeBaHTHIlI JOKYMEHTHU J10 OIYKOBOi ppasu. Takoxk Oyu po3rJIsiHYTI epeBaru Ta HeJOMiKU
3aCTOCYBaHHSI TabyiuLi NOAIGHOCTI CUMBOJIIB, IiAxony Ta crioco6u ii nobymoBu. Byso cTBOpeHo npukian TabauLi
IIO/IiIGHOCTI 1151 CUMBOJIIB 3 aHIVIIMCbKOI MOBU 32 J0IIOMOTOI0 IpyIlyBaHHs cCUMBOJIIB y JSON ¢aiini. BukopucrtanHs
TabJIMLi OAIGHOCTI IOKpalllye OTPUMaHi pe3yabTaTy, OCOOIMBO NIPY BUKOPUCTAHHI MOB 3i clleliaIbHUMU
cMMBOJIaMU. Lle 103BoJIsIE 3HAXOUTH HAbaraTo Gijblle peJeBaHTHUX Pe3yJIbTaTiB, IPOTE MBUIKOisl aITOPUTMY
MO>Ke 3MEHIIUTUCH. 3a JOIIOMOr00 BUKOPUCTAHHS TaKOoi TabJIMLli IiBULYETHCS PEJIEBAaHTHICTD BiJTIOBIIHUX
IOKYMEHTIB HaBiTb IPU HaIBHOCTi opdorpadiyHux NOMUIIOK, CKOPOU€Hb, CJIiB-CUHOHIMIB ab0 iHIMX popMm
HeToyHoCTel y 3anuTi. [Tigxiz i3 BUKOpUCTaHHAM TabMLi NOLi6HOCTI CUMBOJIIB MOXKe OYyTU BUKOPUCTAHUI Y
cucreMax nepesipku opdorpadii Ta aBToMaTUYHOI KOPEKIIii, CHCTeMax aBTO3aBEPIIEHHS Ta aBTOJNOTIOBHEHHS, a
TaKOX y peasnizauii QyHKIiN 3 BUsIBJIE€HHS Oy0JlikaTiB faHux Ta niariaty. Kio4yoBi cji0Ba: HeUiTKui ouyk, Tabauis
NOAiGHOCTI CUMBOJIIB, aropuTM Jlamepay-JleBeHuTelHa, CKIHU€eHHUI aBTOMAT, METPUKA NOJiOHOCTI, 06pobKa
TEKCTOBUX JIJaHUX, MOZEJb, 00'€KT, aHaJIi3, eKCIIepTHA CUCTEeMa, HEeYiTKa JIOTiKa, [TOIIYK 32 3pa3KOM, IMOUIYK JIaHUX,

IIOIIYK BiATIOBinHOCTEMN, 6EHIMAPKHU.

2. The dissertation research is dedicated to improving the speed of the algorithms and developing a fuzzy search
method with the usage of symbols similarity table to find the most relevant documents for a search phrase. The
work presents a fuzzy search method consisting of 9 sequential steps necessary for quickly finding matches in a
large set of text data. Using this method, a fuzzy search system was created and it can solve the problem of finding
the most relevant documents for a search phrase from a set of such documents. The developed fuzzy search
method combines the advantages of the algorithms based on deterministic finite automata and algorithms based
on dynamic programming for calculating the Damerau-Levenshtein distance. This combination allowed to



implement the symbols similarity table optimally. The work proposed an approach and method for creating a
symbols similarity table, so the example of this table for symbols from the English alphabet was created, allowing
for the measurement of similarity between two symbols with the constant asymptotics and transforming the
current symbol into its base analog. For filtering and sorting documents, a method for evaluating the
correspondence of text data to a search phrase based on a metric was developed, which simultaneously considers
the number of found and unfound symbols and the number of found and unfound words. The Damerau-
Levenshtein algorithm allows to find the editing distance between two words, considering the errors of the
following types: substitution, deletion, addition, and transposition of symbols. In the course of the work, a
modification of this algorithm was proposed using a similarity table for a more accurate estimation of the editing
distance between two words. The developed method allowed to create a fuzzy search system that would help to
find the desired results faster and increase the relevance of the obtained results by sorting them according to the
values of the developed similarity metric of test data. Additionally, the work investigated, analyzed, and provided
recommendations on how to integrate the features and capabilities of the symbols similarity table with the
Damerau-Levenshtein fuzzy search algorithm. Research on fuzzy search algorithms in text is an important topic in
the field of text processing and information retrieval. The reason is the increasing volume of textual information
and the likelihood of errors due to the influence of human factors in writing text and creating textual content.
Fuzzy search uses algorithms to search for data in text that approximately match the pattern. This is achieved by
comparing and matching strings or keywords that may be similar but not identical. In the first chapter of the
dissertation, various fuzzy search algorithms were considered and analyzed, such as the Damerau-Levenshtein
algorithm, the N-gram algorithm, the Jaro-Winkler algorithm, the Bitap algorithm, the standard Levenshtein
algorithm, the SoundEx algorithm, and algorithms based on finite automata. The Damerau-Levenshtein algorithm
was chosen as the optimal algorithm for searching the editing distance between two words because it allows for an
optimal implementation of the similarity table. Algorithms based on finite automata were also considered, namely:
an automaton based on a prefix tree, an automaton based on a table, and an automaton based on hashing. The first
two options were found to be inefficient due to certain drawbacks, while the latter proved to be optimal and the
most versatile in terms of the operation speed, construction time, and memory consumption. In the second
chapter of the dissertation, a fuzzy search method was developed and described step-by-step, allowing for finding
the most relevant documents for a search phrase. The advantages and disadvantages of using a symbols similarity
table, approaches, and methods of its construction were also discussed. An example of a symbols similarity table
for symbols from the English language was created using symbols grouping in a JSON file. The usage of the
symbols similarity table improves the obtained results, especially when using languages with special symbols. This
allows for finding significantly more relevant results, although the speed of the algorithm may decrease. Using this
table enhances the relevance of the corresponding documents even in the presence of spelling mistakes,
abbreviations, synonyms, or other inaccuracies in the query. The approach using a symbols similarity table can be
used in spelling check and automatic correction systems, auto-completion and auto-suggestion systems, as well as
in implementing functions for detecting data duplicates and plagiarism. Keywords: fuzzy search, symbols similarity
table, Damerau-Levenshtein algorithm, finite automaton, similarity metric, text data processing, model, object,
analysis, expert system, fuzzy logic, pattern matching, data search, match search, benchmarks.
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HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILisl: nporpamHi IpO/yKTH, IPOrPaAMHO-TEXHOJIOTIHA JIOKYMEHTaLLis

CouiaJIbHO-eKOHOMi‘IHa CIIpSlMOBaHiCTb: 3a6€31e4eHHs IPOMUCIIOBOCT] Y4 HACEJIEHHS HOBUM BUJIOM

iHopmaliiiHO-KOMYHIKaliiHUX [OCJIyT

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0120U103046, 0121U110624, 0122U002655

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. IleTpenko AHaTosil IBaHOBUY

2. Anatolii Petrenko

KBasigikanis: x. r. u., npodecop, 05.13.05
Imentudikarop ORCID ID: 0000-0001-6712-7792
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHmil yHiBepcuTteT Ykpainu "KuiBchKuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odililfiHuX ONOHEHTIB Ta PELeH3€HTIB
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BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. 3aBropopHint Banepiit Bikroposuu

2. Valerii Zavgorodnii



KBasigikamnis: g. 1. u., npodecop, 05.13.06

InenTudgikarop ORCID ID: 0000-0002-8347-7183

JoparkoBa iHdpopmamnist:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUIi yHIBEPCUTET iHPPACTPYKTYPH Ta TEXHOJIOTIIA
Kopg 3a €IPIIOY: 41330257

Micue3HaxoaKeHHs: By Kupuniscebka, 6yn. 9, Kuis, 04071, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CauTrOK Bitaniii €BreHoOBUY

2. Vitaliy Snytyuk

KBasidikanis: n. 1. 1., npodecop, 05.13.06
InenTudgikarop ORCID ID: 0000-0002-9954-8767
JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: KuiBCchKuil HaLioHaIbHMI yHIBEpCHUTET iMeHi Tapaca

[lleByeHka

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bonopumupcska, 6ya. 60, Kuis, 01033, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Poro3za Banepiit CtaHiciaBoBUY

2. Walery Rogoza

KBasigikamnis: n. 1. n., npodecop, 01.05.02
InenTudgikarop ORCID ID: 0000-0003-2327-156X
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuyHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHMI IHCTUTYT imMeHi Irops Cikopcpkoro”
Kopg 3a €IPIIOY: 02070921
Micue3HaxoaKeHHS: npocnekTt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina

dopma ByacHOCTI: [lepkasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. lanoBasioBa CaitsiaHa IropiBHa

2. Svitlana I. Shapovalova

KBasmigikamis: . 1. 1., gow., 05.13.12
ImenTudikarop ORCID ID: 0000-0002-3431-5639
JoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicekuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi I'no6a Jlapuca CepriiBHa
TOJIOBH paju
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