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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA 3a10BOJIEHHIO IOTPeby 6araTbox JI0AeH B HalliiHMX CUCTEMAX, 10
3a6e31evyIoTh IEPCOHAJI30BaHe 30ajlaHCOBAHE IIJIaHYBaHHS Xap4yyBaHHS 3 YPaxyBaHHSIM TaKUX iHIMBiAyalbHUX
0COOIMBOCTEN KOPUCTYBaYiB, SIK Ai€TUUHI 0OMeXKeHHs], ajleprii, Liiyiell o0 KaJlopiliHOCTI Ta 6ajlaHCy MOXKUBHUX
PEe4yOBUH. 3alIPOIIOHOBAHO KOHLENTYalbHY MOZEJb iHTEIEeKTyalbHOI CCTEMMU IIJIaHYBaHHS XapuyyBaHHS JIIOAUHM i
METOJI PEKOMEH ALl PELEIITIB CTPaB. 3alIPOIIOHOBAHO i IPOTECTOBAHO CUCTEMU PEKOMEHALII, 0 IIPU3HAYEHI [J1s
BUpileHHs 3a7a4i GOpMyBaHHS MEHIO OJII0f, PI3HUX KaTeropiil NpuitoMy DXi B CUCTeMI IIJIaHyBaHHS
[IepCOHaJi30BaHOr0 MeH!Io. JI7151 cucTeM peKoMeHJallill OGIPyHTOBaHO BUOIp TaKMX MOZesel MalIMHHOTO HaBYaHHS,
SIK MOJI€JIb CUHTYJISIPHOTO PO3KJIaJIaHHS MaTPHULli i MOZeJIb LIMPOKOTO Ta IIIMO0KOro HaBYaHHs. Pe3ynbratu
HaBYaHHS KOXKHOI 3 IMX CUCTEM PEKOMEHALIN CTPaB KOXKHOIO IIPMIOMY DKi IIOKa3aiu, 110 BUKOPUCTAHHSA OKPEMUX

MOJIeJIeN J151 PI3HUX KaTeropiy MpuiuoMiB DKi MifiBuUILye TOUHICTh pEKOMEHAALiN. 3a pe3ysbTaTaMu AOCiI>KEHHS



PO3pO6JIEHO: - METOJ, PEKOMEH ALlii peLlenTiB, 10 J03BOJII€ BpaXOBYyBaT/ IIEPCOHAJIBHI BIIOJOOAHHS KOPUCTyBaya
Ta 1Or0 0OMEXKEeHHS IO/I0 iHrpeieHTIB Ta TeXHIK IPUTOTYBAaHHS CTPaB; - iHTeJIeKTyalbHy CUCTEMY IIJIaHYBaHHSI
30aJ1aHCOBAHOr0 XapuyBaHHs JIIOLUHU. Y [IepUIOMY PO3[isi «AHaJi3 Cy4aCHUX CUCTEM PEKOMEH/ALliil i y1aHyBaHHS
Xap4yBaHHS JIIOIVHNY» BUCBITJIEHO OCHOBHI HIOQHCHU MOHSATTS «PEKOMEHALiIIHA CUCTEMa»; IPOBELEHO aHAai3
Cy4aCHHUX CUCTEM PEKOMEHJALIN i [JIaHyBaHHS Xap4yyBaHHA JIIOVMHMY; [IPOAaHaIi30BaHO CYy4YacCHi MigXoau o
11o0yJOBY CUCTEM, SIKi 3aTHI [10JIerUTY BUGIp MEHIO i IJIaHyBaHHS Xap4yyBaHHS JIIOAUHY; [10Ka3aHO, 1[0 CyYacHi
CHACTEMHU IJIaHyBaHHS Xap4yyBaHHS [1IePEBaXKHO OPi€eHTOBaHI Ha YHiBEpCasbHi PilleHHs i 4aCTO HE BPaXOBYIOTb
iHOMBiAyaIbHI 0COOJIMBOCTI KOPUCTYBAUIB, MO IPU3BOAUTH 10 HELOCTATHBOI €(DEKTUBHOCTI TAKUX CUCTEM;
3'9COBaHO, 10 e(PEKTUBHE IJIAHYBAaHHS 30aJ1aHCOBAHOTO XapuyBaHHS JIIOJJMHU CTA€ Aedalli aKTyabHIlIO0
1po6s1eMOI0 6araThoX JIIoJlel B YMOBax Cy4aCHOIO CIIOCOOY >KUTTSI; OOIPYHTOBaHO BUKOpUCTaHHs Precision@K gis
OLIiHKM €()EKTUBHOCTI CUCTEM PEKOMEHALlii1; 3a Pe3yIbTaTaMU aHajli3y MpobJjieM i HeOJIiKiB iICHYIOUAX CUCTEM
PEKOMeHalliil i aHyBaHHS Xxap4yBaHHS BU3HAUY€HO HAIPSIMU iX [TOKPAleHHS; BU3HAYEHO I1J1aH PO3POOKU
iHTeJIeKTyaIbHOI CUCTEeMU IIJIaHyBaHHS 30a71aHCOBAHOTO XapyyBaHHSI JIIOJUHN HA OCHOBI Cy4aCHUX METOJiB
MalIMHHOTO HaBYaHH4. Y IpyroMy po3zini «Mogesi Ta MeTony nobyJ0BY iHT€IEKTYaIbHOI CUCTEMU IIJIaHYBaHHS
Xap4yyBaHHS» [I0KA3aHO y3arajJlbHEHY MOJIeJIb iHTEJIEKTya/IbHOI CUCTEMU MTEPCOHAII30BAHOrO IIJIaHYBAaHHS
30aJ1aHCOBAHOTr0 PallioHy Xap4yBaHHS, IpY po3po0Lli IKOi OCHOBHA yBara Mpuiisiach MocaifoBHOMY (OPMYBaHHIO
i aganranii iHIUBiAYyaJbHOrO IIJIAHY Xap4yBaHHS KOPUCTYBA4a; JETAJbHO OMMCAHO i IPOaHaJi30BaHO IPOLEC
IIJIaHYBaHHS 30aJIaHCOBAHOrO XapuyBaHHSI; (OPMai30BaHO MOJEJIb 30a/1aHCOBAHOTO Xap4yyBaHHs JIIOAVHH, s1Ka
BPaxoBYye iHAMBiNyasbHi i€ TUYHI Ta XapuOBi OOMEXXEHHSI KOPUCTYBauiB; MOJieJb 100y 10BaHa K [TpaBUI000a30BaHa
Jiorika i onucye IOonycTUMY MHOKKHY PeLeNTiB, 10 GOPMYIOTh MEHIO Ha JIeHb; 3alIPpOIIOHOBAHO KpUTeEPii
BM3HAUEHHS BiANIOBITHOCT] peLenTy NieTHYHUM OOMEXEHSIM KOPUCTYBaya; 3alIPOIIOHOBAHO i J€TaJIbHO OMMCAHO
KOXKEH eTall MeTOJly peKOMeHallii pelenTiB, o 6a3yeTbcs Ha ri6puaHOMY MiAXOi, iHTerpye nepcoHabHi
BIIOJ00aHHS i IieTH4HI 0OMEKEeHHS! KOPUCTYBauiB Ta BpaxOBye OCOOJIMBOCTI IPUTOTYBaHHS CTPaB Pi3HUX KaTeropii
IIPOMMY TXi; JOCIIiIKEeHO iCHYIOUi MOJieJli IITYYHOr O iHTEeJIEKTY Ta METOIA MAlIMHHOTO HaBYaHHS, 10 MOXYTb OyTU
BMKOPHMCTaHi B CUCTEMI [1J1s1 peKOMEHallii peLenTiB. Y TpeTboMy po3aisi «Po3pobka KOHLENTyalbHOI MOZEJi Ta
apXiTeKTypu CMCTEMU TJIaHyBaHHS 36a1aHCOBAHOTO XapuyBaHHS JIIOJIMHI» 3a[TPOIIOHOBAHO KOHLIENTYaJIbHY MOZEb
3arajbHOOCTYITHO] iHTEJIEKTyaJIbHOI CUCTEMU TJIaHYBAaHHA 30a1aHCOBAHOTO XapyyBaHHS JIIOJIMHY, 0
BHMKOPHCTOBY€E OKPEMO HaBUYEHi MOJI€Jli MAaIIMHHOIO HaBYaHHS, CIIelliali3oBaHi 4J1s1 CHilaHKiB, 00ifliB, TepeKyCiB i
BeYepPb; OIIMCAHO aPXITEKTYPYy CUCTEMHU; PO3IJISIHYTO SXUTTEBUI LIMKJI MOJI€JIe CUCTEM PEKOMEHIALIIl;
O0OrpyHTOBAHO BUOIp iHCTPYMEHTIB 17151 PO3POOKY CHCTEMHU i IIPOBEAEHO aHasli3 HeOOXimHUX 1171 peartizarii
3alpOINIOHOBAHOI CUCTEMYU KOMIIOHEHT; OIIMCAHO CXeMy 6a3U JaHUX CUCTEMU, MOlyJib POPMYBaHHS IJIaHy
Xap4yyBaHH4, 110 NIEPETBOPIOE BUXI METONY PEKOMEHALIIN PELIENTIB Ha LJIICHUN MEHIO IIJIaH AJ1S 3a1aHOTO
nepiozny 4acy, Me€xaHi3M1 3BOPOTHOTO 3B'3KY BiJj KOPMCTYBaya i BUpillleHHs IPO6IEMU XOJIOIHOTO CTapTy. Y
4YETBEPTOMY PO3iJi «EKcriepyuMeHTasIbHe AOCTIIKEHHS i BIPOBAIKEHHS MOZEJIell MAIMHOTO HAaBYaHHS B CUCTEMY
IIJIaHYBaHHSI XapuyBaHHsI» ONKMCAaHO JaHI 1151 eKClIepUMEHTaIbHOTO OCIiI)KEHHST, METOI0JIOTIIO i cepefoBulle
€KCIIEPMMEHTIB; IPOAHaJi30BaHO PE3YJIbTATA EKCIIEPUMEHTAIBHOTO AOCiIPKEHHS ePEBiPKU TillOTe3u WoI0
IOLJIBHOCTI BUKOPUCTAHHS OKPEMO HAaBUYEHUX MOJesell MAalIMHHOTO HaBUYaHHS [1J1s1 peKOMEHIallil pisHUX KaTeropin
IIPUIOMIB IXi; O6I'PYHTOBAHO [IOLiIbHICTh BUKOPUCTAHHS MOJIeJli CUHTYJISIPHOTO PO3KJIaJlaHHSI MaTPULLi 1J1s
re”epatii MeHIO CHiJJaHKiB i MOJieJli IMPOKOro Ta IIIMO0KOT0 HaBYaHHS 1715l TeHepallii MeHIo epekycis, 06ifiB I
BEYEPD; npecrasieHi onuc po60Ty po3po61eHo0i CUCTEMU IJIaHYBAaHHS XapuyBaHHs Ta HaJlaHi iHCTPYKLIi 070

B3a€MO/Iii KOPHUCTyBa4a 3 CUCTEMOIO.

2. The dissertation is dedicated to meeting the needs of many people for reliable systems that provide personalized
balanced meal planning, taking into account such individual characteristics of users as dietary restrictions,
allergies, calorie and nutrient balance goals. The conceptual model of an intelligent human nutrition planning
system and a method for recommending recipes are proposed. Recommendation systems designed to solve the
problem of forming menus of different food categories in a personalized menu planning system are proposed and
tested. For recommendation systems, the choice of machine learning models such as the singular matrix
decomposition model and the broad and deep learning model is justified. The results of training each of these meal



recommendation systems for each meal type showed that using separate models for different meal categories
improves the accuracy of recommendations. Based on the research results, the following were developed: - The
recipe recommendation method that allows for the user's personal preferences and restrictions on ingredients and
cooking techniques to be taken into account; - The intelligent system for planning a balanced diet for humans. The
first chapter “Analysis of modern diet nutrition recommendation and planning systems” highlights the main
nuances of the concept of a “recommendation system”; analyzes modern human diet recommendation and
planning systems; analyzes modern approaches to building systems that can facilitate menu selection and human
diet planning; it is shown that modern diet planning systems are mainly focused on universal solutions and often
do not take into account the individual characteristics of users, which leads to the insufficient effectiveness of
such systems; it is found that effective planning of a balanced human diet is becoming an increasingly pressing
issue for many people in the context of modern lifestyles; the use of Precision@K for evaluating the effectiveness
of recommendation systems has been justified; based on the analysis of problems and shortcomings of existing
recommendation and meal planning systems, directions for their improvement have been identified; a plan for
developing an intelligent system for planning a balanced human diet based on modern machine learning methods
has been defined. The second chapter «Models and methods for developing an intelligent meal planning system»
presents a generalized model of an intelligent system for personalized balanced diet planning, which was
developed with a focus on the sequential formation and adaptation of an individual user diet plan. The process of
balanced diet planning is described and analyzed in detail, and a formalized model of a balanced human diet is
presented, which takes into account the individual dietary and nutritional restrictions of users; the model is built
as rule-based logic and describes the permissible set of recipes that form the daily menu; criteria for determining
the compliance of a recipe with the user's dietary restrictions are proposed; each stage of the recipe
recommendation method is proposed and described in detail, based on a hybrid approach, integrating personal
preferences and dietary restrictions of users and taking into account the peculiarities of cooking dishes of
different food categories; existing artificial intelligence models and machine learning methods that can be used in
the system for recipe recommendation have been investigated. The third chapter “Development of Conceptual
Model and Architecture of a System for Planning a Balanced Human Diet,” proposes a conceptual model of a
publicly available intelligent system for planning a balanced human diet that uses separately trained machine
learning models specialized for breakfast, lunch, snacks, and dinner; describes the system architecture; considers
the life cycle of recommendation system models; justifies the choice of tools for developing the system and
analyzes the proposals necessary for implementation; the database scheme, the module for generating a meal plan
that transforms the output of the recipe recommendation method into a complete menu plan for a given period,
user feedback mechanisms and solutions to the problem of cold start are described. The fourth chapter
“Experimental research and implementation of machine learning models in the meal planning system,” describes
the data for the experimental research, the methodology, and the experimental environment; analyzes the results
of the experimental research to test the hypothesis regarding the feasibility of using separately trained machine
learning models to recommend different categories of meals; justifies the feasibility of using a singular matrix
decomposition model to generate breakfast menus and a broad and deep learning model to generate snack, lunch,
and dinner menus; describes the operation of the developed meal planning system and provides instructions for
user interaction with the system.

Jep>kaBHHHM peecTpaniliHuii Homep JiP:
IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKHU: [HdopMauiiiHi Ta KOMyHiKawiiiHi TeXHOIOTii

CrpareriyHuii npiopUTETHHH HaNIPSIM iHHOBALLiHOI JisIJIBHOCTI: PO3BUTOK CydacHUX

iHdpopmaLiiiHUX, KOMyHIKaliTHUX TEXHOJIOTiA, pOOOTOTEXHIKN
ITiZCcyMKH BOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikaii:



o Ladyzhets, V., Terenchuk, S., Aznzurian, 1., & Makhynia, A. Improving of intelligent decision support systems
for planning a balanced diet. Eastern-European Journal of Enterprise Technologies, 1(3 (133), 37-47. [Scopus,

Q3]

o Jlagwkenp, B., & Tepenuyk, C. [IpoekTyBaHHS METOLly peKOMeHAallii 14 iHpopMaLiiiHOI CUCTeMU IJIaHyBaHHS
xapuyBaHH4. llnsaxu ninBuieHHs epeKTUBHOCTI OyniBHULITBA, 2(53), 377-388.

o Jlagkenp B. 1., Tepenuyk C. A. Mogesi, MeTonu i 3aco6M IJIaHyBaHHS Pal[ioOHy Xap4yyBaHHS JIIOOUHU.
YrpaBsiHHS pO3BUTKOM CKJIagHux cucteM. Kuis, 2023. N2 53. C. 39 - 44;

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiSL: nporpamHi IpOJyKTH, IPOrPAMHO-TEXHOJIONYHA JOKYMEHTaLList

ComniasibHO-€KOHOMIYHA CIPSIMOBAHICTb: NOJINIEHHS SKOCTI XUTTS Ta 37I0POB'S HACEJIEHHS,

e EeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagkeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocCTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. Tepenuyk CaiTsiaHa AHaTOJIiiBHA

2. Svitlana A. Terenchuk

KBasigikamis: k. ¢.-m. 1., mpodecop, 01.04.14
Imentudikarop ORCID ID: 0000-0001-6527-4123
JoparkoBa iHdpopmamnist:

IToBHE HafIMeHYBaHHH IOpH,ILI/I'-IHOi 0COOM: KuiBChKUIl HALIIOHAIBHUI yHiBepcuTeT OyiBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

MicquHaXO,I[)KeHHﬂ: npocriekT [losiTpsaHux cui, 6y, 31, Kuis, 03037, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHNX ONIOHEHTIB Ta PEIeH3€HTIiB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. XneBna [O7ig JleoHigiBHa

2. Yuliia Khlevna

KBasidikamis: n. . u., npodecop, 05.13.22

ImenTudikarop ORCID ID: 0000-0002-1874-1961



JoparkoBa iHdpopmamnist:

IloBHe HaﬁMeHyBaHHH lOpI/I,ILH'{HOi 0CO0M: KuiBchKuil HaljioHaIbHUI yHiBEpcuTeT imeHi Tapaca

[lleByeHKa

Koz 3a €IIPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bonopumupcska, 6ya. 60, Kuis, 01033, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. 'matymenko Bikropis BononumunpisHa

2. Viktoriia V. Hnatushenko

KBasidikamnis: n.1.1., npodecop, 01.05.02

ImenTudikarop ORCID ID: 0000-0001-5304-4144

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micue3HaxoaKeHHS: ByJ1. JlazapsiHa, 6yn. 2, IHinpo, JJainposcbkuii p-H., 49010, Ykpaina

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. F'onuapenko TersgHa AHLpiiBHA

2. Tetyana A. Honcharenko

KBasigikamis: x. 1. u., npodecop, 05.13.06
ImenTudikarop ORCID ID: 0000-0003-2577-6916
JoparkoBa indpopmamist:

IloBHe HafIMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COOM: KuiBChKuil HALLiOHAIbHUIA yHiBEepCUTET OYiBHUIITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micuesnaxo,rm(eunﬂ: npocnexT [losiTpsinux cui, 6ya. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. llonnaBebkui OsiekcaHap AHATOJINOBAY

2. Oleksandr A. Poplavskyi

KBasigikamis: . r. u., gou., 05.13.05

ImenTudikarop ORCID ID: 0000-0003-0465-6843

HoparkoBa iHopMamist: https://scholar.google.fi/citations?hl=uk&user=JtLHkboAAAAJ;

https:/ /www.scopus.com /authid /detail.uri?authorld=57216831949;
https:/ /www.researchgate.net/profile /Oleksandr-Poplavskyi?ev=hdr_xprf

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0CO0M: KuiBChKUiT HAI[lOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micqesﬂaxo,lp!(eHHﬂ: npocnekrt [TosiTpsiHux cui, 6ya. 31, Kuis, 03037, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHicrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
ByacHe IlpizBuie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

Bopopaska €BreHiit BosonuMuposnuy

Bopopaska €Brexit Bosionpumuposud

Jlagykenp Bikrop IBaHOBUY

VKpIHTEI

Opuenko TersiHa AHaToJIiBHA



