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EXPERT SYSTEM OF PUBLIC CATERING

Information surrounds us from all sides. In all institutions and institutions, a large amount of information is stored. Databases are
used for its convenient use. However, we cannot restrict ourselves to just storing information; for its processing and application, software
products are developed based on database management systems. Therefore, it is promising to develop this very part in the development of
software products. Many people use public catering facilities. All of them have different flavors, they enjoy the dishes of one or another
kitchen, and some ingredients cannot physically endure. In addition, according to the General Directorate of Statistics, in 2017, there were
registered 2,477.5 thousand cases of the first registered diseases. Often, for some types of diseases, people are strictly forbidden to use certain
products. For example, with diseases of the circulatory system (usually heart problems), physicians do not advise to eat fats, cholesterol,
sugar. According to statistics, only in 2017, 113.9 thousand cases of cardiovascular diseases were registered. All these people should restrict
themselves to the use of non-recommended products. An expert system is a computer system that can partially or completely replace a
specialist expert in solving a problem situation. In computer science, expert systems are considered together with knowledge bases, as models
of expert behavior in a particular area of knowledge, using procedures of logical conclusion and decision-making, and knowledge bases - as a
set of facts and rules of logical conclusion in the chosen subject area. Expert systems of catering establishments can, based on expert data,
choose the optimal set of dishes for clients, taking into account not only the taste preferences of the client but also the dietary instructions.
The purpose of the work is to develop the information technology of selecting a consumer menu in public catering establishments, which
allows taking into account personal characteristics of the client in the part relating to the health status. To achieve this goal, the following
tasks were defined: to develop information technology for work with a base of diseases; to develop information technology for working with
the base of dishes; develop a method for creating rules, a system of evaluation and an information system for working with an expert
knowledge base; Perform algorithmic and programmatic implementation of the expert system to confirm its viability. At the stage of
introducing expert knowledge into the EU, depending on the rules, a list of coefficients on which the EU will advise users is formed. At the
stage of consulting / moderation, the software product is ready for use with users. The basis of the knowledge base is based on mathematical
calculations, which are executed under the formula of full probability. The information technology of selection of a consumer menu of dishes
in catering establishments is developed. Methods of creating expert rules are investigated. A system of estimation of the utility coefficient is
algorithmically presented. The algorithmic and programmatic implementation of the expert system is executed. The application of
technology makes it possible to formulate orders taking into account the health of the client. When forming the menu, not only taste
preferences, but also dietary instructions are taken into account.

Keywords: expert system, institution of public nutrition, diet, state of health.

Beryn

Indopmaniss orouye Hac 31 Bcix cTopiH. BoHa 30epiraeTbcs y BeNMKIH KUIBKOCTI Y BCIX YCTaHOBaxX Ta
3axmagax. s 3pydHOro ii 3aCTOCYBaHHS BHKOPHUCTOBYIOTH 0a3W HaHWX. Alle HE MOXXKHA OOMEXHUTHCH TiTBKU
30epiranaaM iHpopMartii, Ui ii 0OpOOKHM Ta 3aCTOCYBaHHS PO3POOIIIIOTHCS TPOTPAMHI IPOAYKTH Ha OCHOBI CHCTEM
KepyBaHHS 0a3aMu TaHUX. TOMY IEPCIIEKTUBHIM € PO3BUTOK CaMe ITi€l JaHKH y PO3POOIIi MPOrpaMHHX TIPOIYKTIB.

st poboTH 3 JTaHUMKM BUKOPUCTOBYIOTH BIATMOBIAHI TporpamHi npoaykTu. Takumu mpoxykramu € CKBJ]
[1], sixi mouanu BukopuctoByBaTHch micis nosiBu [TK. CKB/] BUKOPHCTOBYIOTHCS Y BCIX 00JIACTSIX, MOYMHAIOYH Bl
HaBYaJbHHUX 3aKJIaJiB, 3aBEpLIYIOYM Jep)kaBHUMHU ycTaHoBamu. Opnsiero 3 mepesar cydacHHX CKBJ[ € Hu3bki
BuMoru o amapatHoi wactuau I[IK. Kpim Toro koxkHa HoBa Bepcisi CKBJl po3poOnseTbcs 3 IyMKOIO TIPO
KopucTyBaua. [HTepdelic crae OimpInl iHTYITHBHMM, a HaOip QyHKUIH pPO3paxOBYEThCS TAaKUM YHHOM, IIOO
nepecidyHnil KOPUCTYBaY JIETKO 3MIr 3p03YMITH CYTb.

3akyalaMM TpOMaJICBKOTO XapdyBaHHS KOPHCTYIOThcs Oararo jrozeit [2]. Yci BOHM MaroTh pPi3HI CMakKH,
MOIOONISAIOTh CTPaBU Ti€l YW IHIIOI KyXHi, JesKi IHTpelieHTH MOXYTh (i3nyHO He mepeHocuTH. KpiMm Toro 3a
naHuMH 'onoBHOTO ympasiiHHS cratuctuku y 2017 pomi Oyno 3apeectpoBano 2477,5 THCSY BUIIQJIKIB yIieplie
3apeeCTPOBAHMX 3aXBOPIOBaHb. YacTo MpH MESKWX BHAAX 3aXBOPIOBAHb JIIOISIM KaTETOPHYHO 3a00POHSETHCS
BXKUBATH Ti 9M iHIN TpoxyKTH. Hampukiam, Tpu 3aXBOPIOBAHHSAX CHCTEMH KpOBOOOITY (3a3BHYail mpoOiiemMu 3
cepIieM), JIiKapi He pagsTh BXXHBATH JKUPH, XOJIECTEPHH, IyKOp. 3TiTHO 31 CTATHCTUIHUMH TaHUMHU TUTbKH y 2017
poui 3apeectpoBaHo 113,9 Tucsu BUMAAKIB CepLEBO-CYIMHHUX 3aXBOPIOBaHb. Bci 1l JIt0M MOBUHHI 00OMEXYBaTH
ce0e y BXKMBaHHI HE PEKOMEH/IOBAaHUX IPOAYKTIB.

PoGora 3akiaziiB rpoMajicbKOrO XapyyBaHHS MOTpeOye BUKOPHCTaHHS BEJIMKOi KUIBKOCTI iH(popmarii i
npaBwiIbHOrO ii 3acrocyBaHHs. IHdopmamis, sky 30epiratote B/l 3akiasiB TpoMajachbKoro xapdyBaHHS He
3aKIHYY€EThCS Ha pelentypax. 3a3BU4ail 3akiiaii BUCOKOTO PiBHS 30epiratoTh JaHi Mpo BIOJOOAHHS KITi€HTa, HOTo
CMaK{, XBOpoOH Tomo. ToMy Juisd aBTOMarw3alii Ta onTuMmizamii poOOTH 3aKJIajiB TPOMaACHKOTO XapdyBaHHS
JOIUTEHAM € 3aCTOCYBaHHs IHPOPMAIIHHIX TEXHOJIOTIH.

Ha manuit MOMEHT aJ1s1 aBTOMATH3aIlli Ta ONTUMI3aIlii poOOTH 3aKIa/iB TPOMAJICHKOTO XapuyBaHHS iCHYE
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JIEKLThKa TMPOTPaMHNX MPOAYKTiB. OMHIMH 3 pillleHb € mporpaMHi npoayktu «iOomenut» Bix kommanii 1C [3] Ta
PectApr: APM IloBapa Bin kommanii 1C-Rarus [4]. 3acTocyBaHHSI TaKOTO THIy aBTOMAaTH3yIOTh PoOOTYy oapasy
JEKITbKOX BIIUIIB 3aKiagy TpPOMaJChKOTO XapuyBaHHsA. BOHM [03BOJNATH MIBUAKO O(GOPMUTH 3aMOBJIEHHS,
MPOKOHTPOJIIOBATH HOTO BHIayy 1 MIBHIKO po3paxyBaTH KiieHTa. HeqomikaMu TakuxX MPOrpaMHUX NPOAYKTIB €
BIZICYTHICTh MOXJIMBOCTI (POpMyBaHHSI 3aMOBJICHHS 3 YpaxyBaHHSM II€PCOHAIBHUX OCOOJHMBOCTEH Kii€HTa B
YaCTHUHI, 1110 CTOCYETHCS 37I0POB’SI.

Bunukae mpoOnema, MmO 3akiagd IPOMaAChKOrO Xap4yBaHHS ITHOPYHOTh MOTPEeOM XBOPHX JHOOCH Y
Kiaacudikanii X mpoxyknii BIINOBIAHO 10 THIB 3axBoproBaHb. Kitacudikariieto 00’€KTiB y BY3bKill NpeaMeTHIH
o0JtacTi 3aiiMaroOThCsl EKCIIEPTHI CHCTEMH.

EkcrnepTHa crctemMa — KOMIT'FOTEpHA CHCTEMa, SKa MOKE YaCTKOBO a00 MOBHICTIO 3aMIiHUTH CIIeIiajicTa-
eKcIiepTa B pileHHi mpooieMHoi cuTyarii [5]. B iHpopMaTuIli ekcepTHI CHCTEMH PO3TIAIOTECS pa3oM 3 OazaMu
3HaHb, SIK MOZAETISIMH MTOBEIIHKU €KCIIEPTiB B OKpeMili 00J1acTi 3HAHb 3 BUKOPUCTAHHSIM TIPOIIETYp JIOTIYHOTO BHBOIY
Ta IPUHHATTS PillieHb, a 0a3u 3HaHb — SIK CYKYIHICTh (DaKTiB 1 MPaBUII JIOTTYHOTO BHCHOBKY B OOpaHiil mpeAMeTHIN
obnacri.

baza 3HaHb cKiIaaeThes 3 MPaBUII aHami3y iH(OpMAIl BiJ KOPUCTYBa4Yl CTOCOBHO KOHKPETHOT MmpolieMu
[6]. ExciepTHa cucTeMa aHajIi3ye CUTYAIIIIO 1 3aJIeXHO Bif HampasieHoi EC, mae pekOMEH/IaIlil0 CTOCOBHO PIillICHHS
npobiemu — puc. 1. SIk mpaBuno, 6a3a 3HaHb MICTHTH (aKTH (CTATUCTUYHI AaHI MPO MpPEeAMETHY 00JacTh) Ta
npaBuiia — HaOip IHCTPYKIIiH, BAKOPUCTOBYIOUH SKi 0 KOHKPETHUX (haKkTiB MOKHA OTPHUMATH HOBI (DaKTH.

InenTHbiKATIA OTpHMAHMHA 3HAHL CIpYKTYpYEAHHA
npobneMH "
bes euKoprcTanEA 3 BHKOPHCTAHHAM
EOM EOM
1 Butar zHaE® > TIpunbarsa 3 TopuvEIEEA
3HAHE 3HAHE

Puc. 1. Ctparerii oTpuMaHHs pilieHb

3a3Buyail GakTu B 0a3i 3HaHb ONMHCYIOTH Ti SIBHINA, KOTPi € MOCTIHHUMHU ISl TaHOI NpeaMeTHOI 00acTi.
XapaKTepuCTHKH, 3HAaYCHHS KOTPUX 3aleXaThb BiJl YMOB KOHKPETHOI 3ajadi, eKCIIepTHA CHCTEMa OTPUMYE Bil
KOpHCTyBaya B X0Zi poOoTH i 30epirae ix B poOOUiif mam'sri.

ba3u 3HaHB EKCIIEPTHUX CHCTEM CTBOPIOIOTHCS 33 IONIOMOTOIO TPHOX TPYII JIIOACH.

1. Excriept Tiei mpoGnemHoi o6yacTi, O KOTPOi BIAHOCATHCS 3a/adi SIKI BHUPILIYIOTHCS EKCIEPTHOO
CHCTEMOIO.

2. Imxenepu 1o 6a3ax 3HaHb, SIKi € CIEiaTiCTaMy 3 PO3POOKU IHTENEKTYAIbHUX 1HPOPMAIIHHUX CUCTEM.

3. [IporpamicTy, siKi 31iHCHIOIOTh peai3allilo eKCIEPTHOT CUCTEMH.

ExcnieprHa cucremMa Moke (pyHKIIOHYBAaTH B IBOX PEXKUMaX.

1. Pexxum BBOJY 3HaHb — B I[bOMY pPEXHMI €KCHEpT 3a JONOMOrOI0 iH)XKeHepa mo 0azax 3HaHb 3a
JIOTIOMOTOI0 PEAaKTOpa BBOXUTH BiJOMi HOMy BiZOMOCTI HpO MNpeaMeTHy obiacTe B 0a3y 3HATH EKCIIEPTHOI
CHCTEMH.

2. Pexxnm KoHCynbTaNii — KOPUCTYBad BeJle Aialor 3 eKCIIEPTHOIO0 CHCTEMOIO, ITOBIJOMIISIIOUH iH BiOMOCTI
PO TIOTOYHY HpodieMy i oTpumMye pexomeHnanii Bix EC.

ExcrniepTHi crctemMn 3aKiafiB TPOMaACEKOTO XapuyBaHHS MOXKYTh Ha OCHOBI JTaHWX €KCHEpTIiB MimiOpaTh
ONTUMANTEHUI Halip cTpaB I KIIE€HTIB 3BaKAlOYM HE TUIBKM HAa CMaKOBi BIIOJOOAHHS KIi€HTa, aje i Ha
IETOJIOTIYHI BKa3iBKH.

06 exm docnidoicennsi. [Ipouec GopMyBaHHS CIIOKHBYOTO MEHIO B 3aKJIa[aX IPOMAJICHKOTO Xap4yBaHHSI.

Ipeomem Oocnidoicennsi. Mopeni, METOAW, MIAXOAW Ta 3aco0HM JJisi TOOYIOBH EKCIEPTHOI CHCTEMHU
3aKJIaJliB rPOMaICbKOTO Xap4yyBaHHSI.

Peszynomamu pobomu. Briepiie po3po0JIeHO TEXHOJIOTIIO, sKa J03BOJISAE MPpH (hOPMYBaHHI CHOKHBAIBKOTO
MEHIO y 3aKjajJi T'POMaJICBKOTO XapyyBaHHS BpaxyBaTH IEPCOHAIBHI OCOOJIMBOCTI KIIiEHTAa B YacTWHI, IO
CTOCY€ThCSI CTaHy H0ro 340pOB ‘.

Ipaxkmuune 3nauenns ooepicanux pezyivmamis. Po3poOIeHO eKCIepTHY CHCTEMY MiO0py MEHIO CTpaB y
3aKiIafaX TPOMAICBKOrO XapuyBaHHA. B pesympraTi OyJI0 CTBOPEHO 3aCTOCYBaHHS EKCIIEPTHOI CHCTEMH.
3acTocyBaHHS TEXHOJOTII JJa€ MOXIIUBICTh (POpMyBaTH 3aMOBJICHHS 3 YPaxXyBaHHSIM CTaHy 340pOB’s KiieHTa. [Ipn
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(hopMyBaHHI MEHIO BPaxOBYIOThCS HE TIJIHKM CMaKOBi BIIOAOOAHHS, a i IE€TONIOTIYHI BKa31BKH.
Merta i mocTaHOBKA 3aBJAaHHA

Merta poboTu moJsirae y po3po0Oiii iHpOpMaIiifHOT TeXHOJIOTIi MiAOOPY CHOKHUBAIBKOIO MEHIO Y 3aKiajax
TPOMAJICBKOTO XapuyBaHHs, sIKa J03BOJISIE BPaxyBaTh NEPCOHAIBHI 0COOIMBOCTI KITI€HTA B YaCTHHI, 1110 CTOCYETHCS
CTaHy 370poB’si. JIy1sl TOCSATHEHHS MTOCTaBJICHOT METH BH3HAYEH] HACTYIIHI 3aBJIaHHS:

1) po3pobutu iHpopMaliiHy TEXHOJOTIT I POOOTH 3 6a3010 3aXBOPIOBAHb;

2) po3pobuty iH(opMariitHy TeXHOIOTIIO0 [T poOOTH 3 623010 CTpaB;

3) po3poOHUTH METOZ CTBOPEHHS IPaBWJI, CHCTEMY OLIIHIOBaHHS Ta iH(opMauiiiHy cucTeMy sl poOOTH 3
EKCIIEPTHOIO 0a3010 3HAHB;

4) BUKOHATH aJTOPUTMIYHY Ta MPOTPaMHy pealizallil0 eKCIIEPTHOI CHCTeMH [UIA MiATBEPMIKCHHS il
SKUTTE3IaTHOCTI.

OcCHOBHA YaCTHHA

Mertou TOCHIKEHHS, 3aCTOCOBAHI JIJIsl BUPIIIEHHS ITOCTABJICHUX 3aBJaHb: JJIsl pearnizaiii iHdopmariitHol
CHCTEMH IJIs1 poOOTH 3 0a3aMM CTpaB Ta 3aXBOPIOBAHb — METOAM (POPMYBAHHS ONTUMAIBHOI CTPYKTYpH 0a3u HaHHX
Ta MapaMeTPUYHOTO MOLIYKY; s (GOpMyBaHHS 0a3u 3HAHb — METOAN aHKETYBAaHHS CTATHCTUYHOI 0OpOOKH aHUX;
JUIsl peaizalii eKCIepTHOI CUCTEMH — METOJAM 0araTOKpUTEpialbHOI ONTHUMI3aliil; Iuisi peamizamii iHpopMamiiHol
TEXHOJIOTIT — METOAN TIPOEKTYBaHHs iHQOPMALIITHUX cHCTEM Ta 00’ €KTHO-OPIEHTOBAHHUHN MiAXIiJI.

Po3poGutoBannii mporpaMHuid POAYKT HAIJIEHWI Ha JIEKUIbKa IPyN KOPUCTYBadiB — MPAI[iBHUKU KyXHI,
eKCIIepTH, KopHcTyBadi. PoboTa 3 HUMH Mae MPOXOJIUTH Y JIEKUIbKa €TalliB, sIK [T0Ka3aHo Ha puc. 2. Ha xoxHOMY
eTalli OMUCYETHCSI CTalis, TOYMHAIOYH BiJl 3aHECEHHS JOBITKOBOI iHPOPMAIIT — A0 pexkUMy MiI00py.

Ha eramni Brecennst B EC 3HaHb eKcrepTiB 3aeXXHO BiJ] IPaBUiI (POPMYETHCS CITUCOK KOS(IIIEHTIB 3a IKUM
EC Oynme KOHCYIbTyBaTH KOpPHCTYBauiB. Psmok koedimieHTiB Oyme matm HactymHmi Burisang — «Crim, 0.01,
1,0.9,0.01, 2,0,0.01, 4,1,0.001, 7,0.9,0.03». ITepmuii enemMeHT — 1e eneMeHT, A0 skoro 3actocoByeTbes EC. Ilicus
KOMH BKa3y€ThCsl alpiopHa WMOBIPHICTh JaHOTO pe3yibTaTy. BoHa mokasye, 1m0 B pasi BIICYTHOCTI J10JaTKOBOT
indopmanii — pesynprar nogii gopiBHroBaTHMe 1%. [lami yepe3 KoMy e psAA NMOBTOPIOBAaHUX IPyH 3 TPHOX
eneMeHTiB. [lepmmii e1eMeHT KOXKHOI rpyIi — [ie HOMep BiIIOBIIHOrO 3aUTaHHA (CUMIITOMY, CBIJOLITBA, O3HAKH).
HacrtymHuii enemMeHT — 1ie IMOBIpHICTh BIIOBI/II «TaK» Ha MUTaHHS |, SIKIIO MOXIIUBHN pe3yibTaT Bipauil (Py — ne
P «yes»). Tperiii eneMeHT Nokazye HMOBIPHICTh TOTO, II0 MOXJIMBHH PE3yJbTaT HEBIPHUHA. 3TiHO 3 PUKIAIOM,
JUISL TIEpUIOTO 3amMTaHHs icHye 1% WMOBIPHOCTI TOTO, IO SIKIIO MM OTPUMAEMO BIiJIIOBiIb «Tak» Ha meplue
3alUTaHHs, pe3yJIbTaT Oy/e He BIpHHM.

Mammsrsa
= ull
BHECISHHA

ITigcECcTEMA
MOACHESHE l

“ I ITimcECcTeNMA
b (0
IaTepdetic / 2HAHE

KOpPHCTYEAaDTa
Kopucrvea= Im#eHep ZHAHE Erxcmept

1 T

Puc. 2. IIpuHuun poGoTH 3aCTOCYHKY

Ha erami pexxuMy KOHCYyIbTaIlil/Moaepanii nporpaMHiid MpoIyKT TOTOBHH J0 POOOTH 3 KOPUCTYBayaMu.
[punnumn po6oTty 6a3u 3HATH 3aCHOBAaHWH Ha MAaTEMAaTUYHHUX PO3paxyHKaX, siki BAKOHYIOThCS 32 ()OPMYJIOI0 IOBHOT
riMoBipHOCTI [7]:

P8 A) = b O 1)

(B)P(A| B))

®dopmyIa TOBHOI HMOBIPHOCTI JJO3BOJISIE TIEPEOLIHUTH HMOBIPHICTE TIMOTE3 MICISA TOTO, SK CTa€ BiAOMHIM
pe3ynbTaT BUMPOOYBaHb, B MiACYMKY SIKOTO 3’ SIBUJIACH MOIIsL.

3nauenns P(A|B) ta P(A|aeB) mincraBneni B TeopeMy baiieca H0O3BONAIOTH MiIpaxyBaTH arocTEpiopHY
WMOBIpPHICTH pe3yibTaTy, TOOTO HMOBIPHICTh CKOPEroBaHY 3aJICXKHO BiJ BIIIIOBIii KOPHCTyBaya Ha TaHE 3allUTaHHS:
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PP
P o= Y
anocmepiopna
PP+P(1-P)

3nayenns P(B|A) 3HaXoauThCS AN KOXKHOI NI€TH KOXKHOTO MpaBmia okpemo. Ha Buxomni dopmyeTscs
MEHIO cTpaB 3 KoedimieaToM koprcHocTi (Bix 0 1o 1, e 0 — He peKOMEHIY€eThCS IO BXXUBAHHSA, | — pEKOMEHIYETHCS
10 BxuBaHH:). CTpaBH IPyMyIOTHCS Y CIUCOK BiJl HAHOLIBII KOPUCHOTO JI0 HalMEHIII KOPHUCHOTO.

BucHoBknu

Po3pobneHo iHdopMaIliiiHy TEXHOJIOTIIO MiI00Py CIIOKUBAIIBKOTO MEHIO CTPaB Y 3aKjIajaX rpoMajiCbKOro
xapuyBaHHs. JlOCIiIXKEHO METO/AN CTBOPEHHS EKCIEePTHHX MpaBHI. AJTOPHTMIYHO MOJAHO CHUCTEMY OLIHIOBaHHS
koe(ilieHTa KOPUCHOCTI. BUKOHAaHO aJIropUTMIYHY Ta MPOrpaMHy peasli3allilo eKCIIEPTHOI CHCTEMHU. 3aCTOCYBaHHS
TEXHOJIOTIi 1a€ MOXKITHBICTh (POPMYBATH 3aMOBIICHHS 3 YpaXyBaHHSIM CTaHy 370poB’st KiieHTa. [1ix yac hopMyBaHHs
MEHIO BPaXOBYIOThCSI HE TIJIbKH TaCTPOHOMIYHI BITOJIOOAHHS, a 1 TI€TOJIOTIYHI BKa3iBKH.
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