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VY mepmoMy po3fiiai MaricTepchkoi poOOTH MPOaHATI30BAaHO TEOPETUYHI ACIEKTH IMOPYIICHb
MAacH Tijia JIIOJUHU. PO3TIISIHYTO OCHOBHI BUAM BIIXHMJICHb MACH Tijla, IPHYMHU iX BUHHUKHEHHSI Ta BILIVB
crocoOy KHTTs, Xap4uyBaHHS i (i3WYHOT aKTUBHOCTI Ha ()OpMYyBaHHS HaJIMIpHOI a00 HEOCTATHHOI Bary.
[IpoBeneno ormanm cydacHHX MiAXOMIB IO KOHTPONIO MacH Tila Ta KPUTHYHUN aHali3 iCHYFOUHX
MPOTrPaMHUX CUCTEM 1 MOOITBHUX 3aCTOCYHKIB AJIs1 11 HOpMaJTi3ailii.

Y npyromy po3aiii IOCIHiIPKEHO MaTeMaTH4HI METOIU Ta MOJEINi HOpMasli3allii Baru JIFOJWHHU.
[IpoananizoBaHO MiIXOAM IO OIIHIOBAHHS 1HIEKCY MACH Tijla, PO3paxyHKy 0a3abHOTO OOMIHY PEYOBHH i
NOOOBHX EHEPreTUYHHX BUTpPAT. Po3po0JeHO KOMIUIEKCHY MaTeMaTHYHy MOJENb, [0 IOETHYE
SHEepreTHYHUH OajaHc, PO3paxyHOK HOPM MAaKpOHYTDi€HTIB, MeXxaHi3Mu (opmyBaHHS aedinuty abdo
npodiuuTy Kajopii Ta MPOTHO3YBaHHS 3MIHM MacH Tija 3aJ€KHO BiJ IHAMBIAyaJbHUX NapameTpiB
KOpHUCTyBaua.

Y TpeThOoMy pPO3.iJii MPOBEIECHO EKCIEPUMEHTAIBHI JOCITIHKCHHS IS MEePeBIPKA KOPEKTHOCTI
3allPONIOHOBAHOI MaTeMaTH4yHol Mojeii. BuUkOHaHO OO0YMCIIOBaJIbBHUH EKCIEPUMEHT 3 IMOKPOKOBHM
PO3paxyHKOM OCHOBHHUX TOKa3HHKIB Ta MOOYIOBOIO MPOTHO3Y 3MiHM Macu Tina. Takoxk po3poOIiieHo
iHpOpMaIiiiHy Ta 00’ €KTHO-OpI€EHTOBaHY MOJIENIb CHCTEMH 3 BUKoprucTanHsiM UML-niarpam.

Y derBepTOMY PO3IiJi OMUCAHO TPOTPAMHY peali3allifd 3aCTOCYHKY JUIsi HOpMallizallii Baru
JOJVHA, BUKOHaHy MoOBOw0 Java B cepemosumli Android Studio. PeamizoBano ¢yHkmii po3paxyHKy
IHAEKCY MacH Tina, J0OOBOI KaIOPIHHOCTI, 00Ky CITOKUTHX KaJopiil i MaKpOHYTpi€HTIB, (OpPMYyBaHHS
MEPCOHANTI30BaHUX PEKOMEHIallil Ta MPOTHO3YBaHHS 3MiHHM MacH Tija.

Y m’aToMy pO3IiNi PO3MISHYTO NHUTAHHSA OXOPOHU mpami Ta Oe3NmeKd NpH HaA3BHYAMHUX
cutyamisx. IIpoanHanmizoBaHo mIKiMBI BHPOOHWYI (AKTOPH Ta 3alpPOIIOHOBAHO 3aXOMH  IIOJO0
3a0e3rnevyeHHs 6e3nevHNX i KOM(POPTHUX YMOB TIparli.

Meta poboTH: MiABHLICHHS €(QEKTUBHOCTI MpOLECY PO3poOKH IMporpaMud HopMaiizamii Baru
JIIOAMHYU LUISIXOM CTBOPEHHS CIIELialli30BAaHOTO MPOTrPaMHOro 3a0e3leyeHHs Ha OCHOBI MaTeMaTHYHHUX
METOJIB Ta MOJIEJICH EHEPTeTUIHOr0 OaTaHCy.

OO0’ €T TOCIIHKSHHS — MTPOIEC KOHTPOJIIO Ta HOpMaJIi3allil MacH TiJjia JIFOJWHU.

[IpenmeT mocmimkeHHS — MaTeMaTHYHI METOIM Ta MOJENI JUIS YIPaBIiHHS MPOLECOM KOHTPOJIO
Ta HOpMaJTi3allii MacH Tijia JTIFOMUHHU.

MeTonu JOCTiKEHHSI: MaTeMaTUYHE MOJICIIIOBAHHS, aHali3 1 CHHTE3 iH(OpMAaIliliHUX CUCTEM,
QITOPUTMIYHI METOIU PO3paxyHK, 00’ €KTHO-OPIEHTOBAHE MPOEKTYBAHHS.

HaykoBa HOBH3HA poO0TH TONATaE y PO3POOII KOMITIEKCHOT MaTeMaTHIHOI MOJIeNi HOpMaJTi3arii
Bard JIIOAWHM, sSKa TOEMHYE OINIHKY (i3i0NOTIYHUX IMOKAa3HUKIB, MPOTHO3YBAaHHS 3MiHM MacH Tila Ta
(hopMyBaHHS IEPCOHAIII30BAHUX PEKOMEHIAITIH.

[IpakTuuHa HiHHICT MOJIATA€ Y CTBOPEHHI MPOTPaMHOI0 3aCTOCYHKY UIsl HOpMalizalii Baru
JIFOIMHM, 10 JTO3BOJISIE aBTOMATU3yBATH MIPOIIEC PO3PAXyHKY OCHOBHUX IMOKA3HUKIB, MiABUIIUTH TOUYHICTh
KOHTPOJTIO MacH Tijia Ta COpUSITH (OPMYBAHHIO 3JI0POBOTO CIIOCOOY JKUTTSI.

HOPMAJIIBALIIS BAT'M, THAEKC MACU TUIA, KAJIOPIMHICTb, EHEPTETUUYHMIA
BAJIAHC, MATEMATUYHI MOJIEJI, MOBUIbHUM 3ACTOCYHOK, JAVA, UML-JIIAIPAMU,
XAPYYBAHHS, ®PISUYHA AKTUBHICTbD.
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The first chapter of the master's thesis analyses the theoretical aspects of human body weight
disorders. It considers the main types of body weight deviations, their causes, and the impact of lifestyle,
nutrition, and physical activity on the development of excessive or insufficient weight. It reviews modern
approaches to weight control and critically analyses existing software systems and mobile applications for
weight normalisation.

The second chapter explores mathematical methods and models for normalising human weight. It
analyses approaches to assessing body mass index, calculating basal metabolic rate and daily energy
expenditure. A comprehensive mathematical model has been developed that combines energy balance,
calculation of macronutrient norms, mechanisms for forming calorie deficits or surpluses, and forecasting
changes in body weight depending on the user's individual parameters.

In the third chapter, experimental studies were conducted to verify the correctness of the proposed
mathematical model. A computational experiment was performed with a step-by-step calculation of the
main indicators and the construction of a forecast of body weight change. An information and object-
oriented model of the system was also developed using UML diagrams.

The fourth chapter describes the software implementation of an application for normalising
human weight, written in Java in the Android Studio environment. Functions for calculating body mass
index, daily calorie intake, recording calories and macronutrients consumed, generating personalised
recommendations and predicting changes in body weight have been implemented.

The fifth chapter examines occupational health and safety issues in emergency situations.
Harmful production factors are analysed and measures to ensure safe and comfortable working conditions
are proposed.

The aim of the work is to improve the efficiency of the process of developing a programme for
normalising human weight by creating specialised software based on mathematical methods and energy
balance models.

The object of the study is the process of controlling and normalising human body weight.

The subject of the study is mathematical methods and models for managing the process of
controlling and normalising human body weight.

Research methods: mathematical modelling, analysis and synthesis of information systems,
algorithmic calculation methods, object-oriented design.

The scientific novelty of the work lies in the development of a comprehensive mathematical
model for normalising human weight, which combines the assessment of physiological indicators, the
prediction of body weight changes and the formation of personalised recommendations.

The practical value lies in the creation of a software application for normalising human weight,
which allows automating the process of calculating key indicators, improving the accuracy of body
weight control and promoting a healthy lifestyle.

WEIGHT NORMALISATION, BODY MASS INDEX, CALORIE CONTENT, ENERGY
BALANCE, MATHEMATICAL MODELS, MOBILE APPLICATION, JAVA, UML DIAGRAMS,
NUTRITION, PHYSICAL ACTIVITY.



