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1. Bpeyc H.M. [npopmaliifina TeXHOJIOTiSI MOZEJIIOBaHHS peLenTyp Mopo3uBa. - Pykonuc. JlucepTanis Ha 3500y TT
HAyKOBOI'O CTYIEHsI KaHAUAATa TeXHIYHMX HayK 3a creljanbHicTio 05.13.06 - Inpopmaniiini TexHosorii. — HYXT
«HauioHnanbHuil YHiBepcuteT XapuoBux TexHosorii», M. Kuis, 2019. ¥ gucepTauiiitiii po60Ti aHaJliTUYHO Ta
IIPAKTUYHO OGI'PYHTOBAHO JOLJIbHICTb CTBOPEHHS €KCIlepTHO-Mozemoo4oi cuctemu (EMC) po3paxyHKy peLentyp
Mopo3suBsa. [IpoBeieHO IOCiIKeHHS IPOLeCy MOJIe/II0BaHHS pellenTyp Mopo3uBa 3 BukopuctaHHsaMm CASE-3acoby
Erwin Process Modeler Ta BusiBieHO OCHOBHi Gi3Hec-TIpoliecy, a TakoX iHpopmalliiiHi MOTOKY, 1110 ix
326€e31e4yIoTh. PO3p006J1€HO CTPYKTYpHO-(yHKIiOHanbHA Moenb EMC Ta i KoMIOHeHTH, 110 IPU3HAYEHi [J1s
epeKTUBHOro 3a6e31eYeHHs [IPOLeCy MOZEIOBAaHHS PeLelTyp MOPO3KMBa, a TAKOX 3a0e3Iedye THy4YKe [10/1aJIblIe
YIOCKOHAJIEHHS Ta iHTerpyBaHHS CUCTEMU 3 IPOMUCIIOBO-iHPOpMaLiiHUM KOMILJIEKCOM OYy[ib-5IKOTO MiANpreMCTBa
IaHOi ranysi. Po3po6ieHo MaTeMaTUYHUI Ta aJITOPUTMIYHUI anapar AJ1s1 OTPMMAaHHS ONTUMAaJIBHUAX PELENTYP
MOPO3MBa 3a 33[IaHOIO SIKIiCTIO SIK CKJIaJJ0OBOi €KCIIEPTHOI CUCTEMH, 110 6A3ye€ThCS HA PO3POO6IEHOMY METO/]

MOJIEJIIOBAaHHS PELENTYP MOPO3MBa KU, Ha BigMiHY Bif] TpPaAULiiHNX, 3AaCHOBAHUI Ha 3aCTOCYBaHHI TEXHOJIOTI]



00pOOKHM €KCIIEPTHUX AAHUX Ta METOJIB onTuMisanii. Apxitektypa EMC cKafaeTbcs 3 OKpEMUX YOTUPbOX
CTPYKTYpPHUX 0JIOKiB: 623 JaHuX, 6a3y 3HaHb, IPOrPAaMHUX MOAYJIiB peasisalii MaTeMaTUYHOro anapary Ta
(YHKLi KOHTPOJIIO SIKOCTi CKJIafly peLenTypH i ii TeXHOs0riuHOI IpUaTHOCTI, iHTepdelic kopucTyBada. basa gaHux
3abe3nevye HaJlaHHS IIEPBUHHOI iHPOpMaLii Tpo peLenTypHi iHrpenieHTy Ta ix ¢pisuko-ximiuHi Ta PyHKIiOHATBHO-
TEXHOJIOTi4Hi BJIACTUBOCTI, JOTIOMIXHI MaTepiasy, I0Ka3HUKY SKOCTi. BoHa 36epirae nmpusHaveHi [1y11 KOpUCTyBaya
IaHi Ipo peLenTypHuil ckiag, Pisuko-xXiMiuHi XapaKTepUCTUKY iHrpeJieHTiB, cTaTyc peuentypu. basa 3HaHb
BMilllye [IPOAYKLilHI NpaBuia MoJ0 TEXHOJIOTIYHUX 0COOJINBOCTEN BUTOTOBJIEHHSI MOpO3UBa. bas3a 3HaHb
IIpU3HauYeHa 1151 30epiraHHs OBrOCTPOKOBUX (PAKTIB, 5IKi OIMCYIOTh TEXHOJIOTIi Ta BUPOOHULITBO MOPO3KBa,
[IpaBuUJIa, 10 ONKCYIOTh BITHOCHHU MDK UMY PaKTaMy, Ta iHIIKX TUIIB eKJIapaTUBHUX 3HaHb. Mozyi
MaTEMaTUYHOIO arapaTy BUKOPUCTOBYIOTHCS IJIs1 Peasidalii aJlrfOpUTMiB MOZEIIOBAHHS PELENITYP MOPO3UBa, a
TaKOX 3a0€3e4yI0Th IEBHY YHIBEPCAJIBHICTh PELIENITYpaM Yepe3 MOXKJINBY B3a€MO3aMiHHICTb OKPEMUX
TEXHOJIOTIYHO AKTUBHUX KOMIIOHEHTIB, 10 Ma€ BEJIMKY IPAKTUYHY 3HAYMMICTb B IPOLECi BUPOOHULTBA TPOLYKTY.
ExcriepTHO-MOZEI0I04a cucTeMa 3abe3edye KOPeryBaHHs PELENTYPU 3 YpaxXyBaHHSIM BCiX TEXHOJIOTTYHUX
BJIACTMBOCTEM 6araTOKOMIIOHEHTHUX XapUYOBUX CUCTEM, BUKOPUCTOBYIOUM 6a3y 3HaHb. SIKIO MOJIE/II0BATU
ONTUMAJIbHY PELENTYPY TiJIbKU 32 JOIIOMOT0I0 OJIHOTO MaTEMAaTUYHOrO anapary, 6€3 BUKOPUCTaHHS €KCIIEPTHOI
CHCTEMH, TO OTPUMAHA PELeNTypa HaBPsA uu OyJe NpruaTHa 1151 BAKOPUCTaHHS, OCKJIBKY He 6yAyTh BPAXOBaHi
YUCJIEHHI TEXHOJIOTYHi BiacTusocTi. Po3pobsena EMC 103BoJIsi€ 11i1eCIPSIMOBAHO YIIPABJISITU SIKICTIO TOTOBOTO
IIPOJYKTY BIPOJOBXK TEXHOJIOTIYHOrO IPOLieCy Moro BUpoOHMLTBA. Haiibinbma 3HaYMMiCTh PO3POOKHU MOJISITAE Y
aBTOMATM30BAHOMY MifOO0Pi AJ1s 3aMiHM TPAOULIMHNAX PELENTYPHUX KOMIOHEHTIB IPUHLIAIIOBO HOBUMU HA OCHOBI
HaTypajbHOi CUpOBMHU. EKOHOMIYHUI eeKT Bif BIIPOBAI>)KEHHS €KCIIEPTHOI CUCTEMU, OTPUMAaHUH IpU
BMKOpHUCTaHHI pe3ysbrartiB HIP i 3aknanenuit B 6azy 3HaHb EMC, 3a6e311euyBaTiMe IOKPalLleHHS KOMEPLIiHHOI
CKJIAZIOBO] HislZIbHOCTI MiANPUEMCTB 32 PaXyHOK €KOHOMil po6040ro yacy Ta BUTPAT Ha CUPOBUHY i IOMOMIXHI
marepiann. Pozpo6iena EMC HafaBaTuMe onepaTUBHY, OOIPYHTOBaHY iH(OpMaILiio AJ1s MPUIHSATTS IPaBUIbHUX
TEXHOJIOTIYHUX pilleHb. BukopucranHg EMC 3a6e3neyunTs iHTerpyBaHHS 3HaHb BUEHUX Pi3HUX CIeljaIbHOCTEH, a
TaKOXX CKOPOTUTb BUTPATU HA CKJIAJHi JJabOpaTOPHi JOCIiIKEeHHS [IpY NifAdO0pi iHrpeieHTiB IpYU MOAEIIOBAHHI
HOBUX peLenTyp Mopo3uBa. Kitouosi coBa: iHpopMaliiiiHa TeXHOJIOris, EKCIIEPTHO-MOJIeJII0I0Ya CUCTeMa,06a3a

3HaHb, ONITUMI3allisl, MATEMAaTUYHUN arapar peLenTypu.

2. Natalie Breus. Information technology of ice cream recipe modeling. - Manuscript. Thesis for a Candidate
Degree in Engineering on the specialty 05.13.06 - Information Technology. - National University of Food
Technologies, Kyiv, 2019. The dissertation analytically and practically substantiates the feasibility of ice cream
recipe calculation by creating expert modeling system (EMS). The ice cream recipe modeling process was studied
using the CASE tool Erwin Process Modeler and the main business processes as well as the information flows that
provided them were identified. The structural and functional model of EMS and its components are designed to
effectively support the process of modeling ice cream calculations as well as to provide flexible further upgrading
and integration of the system with the industrial and information complex of any enterprise in this sector. A
mathematical and algorithmic apparatus to obtain optimal ice cream recipes for a given quality as a component of
the expert system is developed. It is based on the developed method of modeling ice cream recipes, which, unlike
traditional ones, uses the expert data processing technology and optimization methods. The EMS architecture
consists of four separate blocks: a database, a knowledge base, software modules to implement the mathematical
apparatus and quality control functions of the recipe composition and its technological applicability, user
interface. The database provides the primary information on recipe ingredients and their physical, chemical,
functional and technological properties, auxiliary materials as well as quality indicators. It stores user-targeted
data on recipe composition, physical and chemical characteristics of ingredients, recipe status. The knowledge
base covers product rules regarding technological characteristics of ice cream manufacture. The knowledge base
is designed to store the long-term facts that describe the technology and ice cream production, the rules that
define the relationship between these facts, and other types of declarative knowledge. Mathematical apparatus
modules are used to implement ice cream recipe modeling algorithms as well as to provide some recipe versatility
due to the possible interchangeability of individual technologically active components. They have great practical



importance in the process of product production. Expert modeling system provides recipe correction that takes
into account all technological properties of multicomponent food systems by using the knowledge base. If you
simulate the optimal recipe only with the help of mathematical apparatus without the expert system usage, the
obtained recipe is unlikely to be suitable to use, because the numerous technological properties are not taken into
account. The designed system allows purposefully manage the quality of the finished product during the
technological process of its production. The greatest importance of the research lies in the automated selection of
traditional recipe component replacement for fundamentally new ones based on natural raw materials. Developed
allows purposefully manage the quality of the finished product during the technological process of its production.
The greatest importance of the development lies in the automated selection for the replacement of traditional
prescription components fundamentally new based on natural raw materials. The economic impact of the expert
system implementation, derived from the research results and embedded in the EMS knowledge base, will improve
the commercial component of the enterprise's activities by saving working time as well as costs of raw and
auxiliary materials. The designed EMS will provide prompt, well-ground information to make the right
technological decisions. The use of EMS will integrate the knowledge of scientists of different specialties as well as
reduce the cost of complex laboratory studies while selecting ingredients in modeling new ice cream recipes.
Keywords: information technology, expert modeling system, knowledge base, optimization, mathematical
apparatus, recipes.

Jdep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:

IlizcyMKu JOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizoMmocCTi Ipo HayKOBOT0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)

Baacue IlpizBumie Im's I1o-6aThKOBI:
1. I'pubkos Cepriit BiTaniioBny

2. Sergiy Gribkov V.

KBasiikamis:

InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. JlykoBa-Yyiiko Haranis BikropiBHa

2. Lukova-Chuiko Nataliia V.

KBasigikamis:

InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inpopmanist:

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

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Ipokonenko TetrsHa OnexkcaHgpiBHa

2. Prokopenko Tetiana O.

KBasigikamnis: n. 1. 1., 05.13.06
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTn

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. JIutBnHOB Banepiilt AHAPOHUKOBUY



2. Lytvynov Valerii A.

KBasmigikanis: g.1.1., 05.13.06
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. CaBuenko [Omiit 'puroposuy

2. Savchenko Yulii H.

KBasigikanis: 5.1, 05.13.13

InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CinibBeCTPOB AHTOH MUKOIai0B1Y

2. Silvestrov Anton M.

KBamigikamis: 1. 1. u.

InenTudikarop ORCID ID: He sacrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

JlagaHok Anarosnint [leTrpoBuy

JlamaHiok AHaroJii [leTpoBrY

FOpuenko T.A.



