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VY mepuioMy po3aisii po3TISIHYTO CTPYKTypy Ta ¢yHKuioHyBaHHS TOB «Anrteunuii OyIuHOKY,
HOMEHKJIATypy JIKapHSHMX 3aco0iB, SKi € y npoaaxy. HaBemeHo 3BITHY JOKyMEHTAIIIO.
CdopmynboBani Taki 3amadi IHTENEKTYyaJbHOTO aHANII3Yy JIAHHX, SK KJIAacTepu3allis, MPOTHO3YBAaHHS Ta
HOLIYK aCOLIaTUBHUX MPaBUIL.

Y napyromy po3auli mpoaHai30BaHO HU3KY METOMIB JUIS PO3B’SI3aHHS 3aJa4 KiacTepu3arlii,
IIPOTHO3YBAHHS Ta MOIIYKY aCOLIaTUBHUX MPABUII — METOJI K-CEPEHIX, METO 0HO(AKTOPHOI perpecii,
METOJI IITYYHUX HEHPOHHUX MEPEK, METO/I TOIIYKY acOI[iaTUBHHUX MpaBui apriori. 3po0JaeHo BUCHOBKU
PO HEJOJIKHU Ta epeBaru KO)KHOro METOY.

Y TperboMy poO3AUTI HAaBEACHO MaTEeMAaTW4YHy MOZENIb TPYIyBaHHS JIKapHSIHUX 3aco0iB
(kmacrepusallii) Ta MPOTHO3YBAaHHS HACTYMHHUX MPOJAXIB IMX TPYI, a TaKOX IOIIYKY acoliaiiil B
TpaH3akiiiHid 0a3i manux. HaBemeno mnpukian pospaxyHkiB y cepemosuini Deductor Studio Lite.
Onucano crBopeHy iH(oOpMaliiiHy MoOJelb MPOEKTOBAHOI CUCTEMM JUIsl 1HTEIEKTYaJbHOI'O aHali3y
JAHHUX allTEYHOI MEpEeXi MOBOIO BizyarpbHOro MozentoBaHHs UML — HaBeZleHO HU3KY Jiarpam.

VY derBepTOMY PO3ALII ONHUCAHO MOMJIMBOCTI CUCTEMHM JUI IHTEJIEKTYaJIbHOI'O aHaJi3y JIaHHMX
anTeyHoi Mepexi. HaBeneHo mpukiaa QyHKIIOHYBaHHS IIi€i CHCTEMH, IPOBEICHO aHANI3 Pe3yJbTaTiB
po3paxyHkiB. OrniHeHa eQeKTUBHICTh PO3POOKH CHCTEMHU 3a JOTIOMOTOI0 (DYHKIIIOHAIBHO-BAPTICHOTO
aHami3zy.

VY n'atromy po3aili mpoaHani3oBaHO HeOe3MeuHi Ta IIKIIMBI BUPOOHWYI (aKTOpu Mia yac
pobotu kopuctyBaua [IEOM, po3polOiieHO 3axomu moao 3a0e3rnedeHHs Oe3MeYHMX Ta KOMQOPTHHX
YMOB POOOTH.

O0'ekTOM JOCIIPKEHHS € YXBaJCHHS ONTHMAJIbHHUX PIillIeHb HA IiIPUEMCTBI alITEYHOI MEPEXKI.
[Tpeamer nociikeHHS — METOIU PO3B'S3aHHS HU3KH 3a7a4 1HTEJIEKTYaJIbHOI0 aHAII3y JaHUX anTedHOol
MepexKi.

Mertoro MaricTepchbkoi poOOTH € BIOCKOHAJEHHS pOOOTH MiANPHEMCTBA AaNTEYHOI MEpexi
IUIIXOM 1HTEJIEKTYaJIbHOTO aHalli3y JaHWX B CEPEJOBMILI CHEIiali30BaHOi 1H(POpPMAIIHOI CUCTEMH
BJIAacHOI po3poOKH. Y 3B'SI3KYy 3 THUM, IO ICHY€ JOCTATHS KUIBKICTb METOMIB JUIsl PO3B’S3aHHS 3ahay
IHTEJIEKTYaJIbHOI'O aHaJli3y JIaHUX, CTa€ aKTyaJbHUM BHOIp HU3KH METOJIB, sIKI OyAyTh MaKCHUMAaJlbHO
e(EeKTUBHIUMHU caMe JJIs HasIBHUX JIaHUX.

HaykxoBa HOBU3Ha MaricTepcbkoi poOOTH MONSTa€e B OJHOYACHOMY 3aCTOCYBaHHI YOTHUPBOX
METO/IB JUIS PO3B’A3aHHS TPHOX 3a/1a4 IHTEJIEKTYyaJIbHOI0 aHaJI3y JaHUX allTeYHOI Mepexi.

[IpakTH4Ha LIHHICTH MOJSTAa€E B TOMY, IO po3pobiieHo 1H(GOpMaLIiHy CHCTEMY — MpOTrpaMHUM
3aCTOCYHOK, SIKUM J03BOJIA€ 3AIMCHUTH MPOTHO3YBaHHS OOCATIB MPOJAXKiB Ipyl JIKapHAHUX TOBapiB,
BU3HAYCHHSI THUX CIOJIy4YeHb TOBApIB, IO YACTIIIE 3YCTPIYAIOTHCS, Ta HAAATH PEKOMEHJAIlii 00
MOJANBIINX JIi.

OcHOBHI MOJNOXEHHS KBamidikauiifHoi pobOTHM MaricTpa Oyiud MpeJICTaBI€HI Ha HIICTHOX
HaYKOBUX KOH(EpeHIIisX, 3A1iCHEHO IIICTh MyOTiKariii.

ATITEYHA MEPEXA, JIIKAPHSHI 3ACOBU, IHTEJIEKTYAJIbHUM AHAJI3 JIAHUX,
KJIACTEPU3ALILSA, [TPOIHO3YBAHHS, JIIHIMHA PEIPECIS, LITYYHI HEMPOHHI MEPEXI,
TIOIIYK ACOLIIATUBHUX IIPABUJI, AJITOPUTM APRIORI, IHOOPMAIIIMHA MOJIEJIb,
UNIFIED MODELING LANGUAGE, OBJECT PASCAL, EKOHOMIUYHA E®EKTUBHICTb



ABSTRACT

The full name of «Research of methods of data mining of pharmacy chain»
Master's thesis on the specialty: 124 «System Analysis»

Student gr. SA-22-m DSEA, S.A. Yershova. — Kramatorsk, 2023.

The work contains 163 pages, 84 fig., 9 tab., 29 slides.

In the first chapter, the structure and functioning of LLC "Pharmacy House"” and the
nomenclature of medical products that are on sale are considered. Reporting documentation is given.
Such tasks of intelligent data analysis as clustering, forecasting and searching for associative rules are
formulated.

In the second chapter, a number of methods for solving the problems of clustering, forecasting
and finding associative rules are analyzed: the k-means method, the one-factor regression method, the
method of artificial neural networks and the method of finding apriori associative rules. Conclusions are
drawn about the advantages and disadvantages of each method.

The third chapter provides a mathematical model of grouping of medical products (clustering)
and forecasting of subsequent sales of these groups, as well as a search for associations in the
transactional database. An example of calculations in the Deductor Studio Lite environment is given.
The created information model of the designed system for the intelligent analysis of pharmacy network
data is described in the UML visual modeling language: a number of diagrams are given.

The fourth chapter describes the capabilities of the system for intelligent analysis of pharmacy
network data. An example of the functioning of this system is given, and the analysis of the calculation
results is carried out. The effectiveness of the system’s development was evaluated using functional-cost
analysis.

In the fifth chapter, dangerous and harmful production factors during the work of the PC user are
analyzed and measures are developed to ensure safe and comfortable working conditions.

The object of the study is the adoption of optimal decisions at the enterprise of the pharmacy
network. The subject of research is methods for solving a number of problems of intellectual analysis of
pharmacy network data.

The goal of the master's thesis is to improve the operation of the pharmacy network enterprise
through intellectual data analysis in the environment of a specialized information system of its own
development. Due to the fact that there are a sufficient number of methods for solving the problems of
intelligent data analysis, it becomes relevant to choose a number of methods that will be as effective as
possible for the available data.

The scientific novelty of the master's thesis consists in the simultaneous application of four
methods for solving three problems of intellectual analysis of pharmacy network data.

The practical value lies in the fact that an information system has been developed — a software
application that allows you to forecast sales volumes of groups of hospital goods, identify those
combinations of goods that are more common, and provide recommendations for further actions.

The main provisions of the master's thesis were presented at six scientific conferences, six
publications were made.

PHARMACY NETWORK, HOSPITAL RESOURCES, INTELLIGENT DATA ANALYSIS,
CLUSTERIZATION, FORECASTING, LINEAR REGRESSION, ARTIFICIAL NEURAL
NETWORKS, SEARCH OF ASSOCIATIVE RULES, APRIORI ALGORITHM, INFORMATION
MODEL, UNIFIED MODELING LANGUAGE, OBJECT PASCAL, E ECONOMIC EFFICIENCY
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CCTIY.
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B mepBoii rmaBe paccmorpeHa cTpykrypa U ¢yHKiumoHupoBanue OOO «AnNTeUHBIH J0M»,
HOMEHKJIaTypa OOJIbHUYHBIX CPEICTB, UMEIOLIMXCS B Ipojaxe. [IpuBeneHa oTueTHas JAOKyMEHTAlMsL.
ChopmynupoBanbl Takue 3aJa4d HMHTEJUIEKTYaJbHOTO aHalIM3a MJAaHHBIX KaK KIAcTepH3alus,
IPOTHO3UPOBAHUE U ITOMCK aCCOLMATUBHBIX IIPABUIL.

Bo BTOpoM pa3zmene mnpoaHanM3UpOBaH psAl METOJIOB pEIICHUs 3ajad KiIacTepu3alui,
IPOTHO3UPOBAHMUSA U IOHUCKA ACCOLMATHUBHBIX HPaBUI — METOJ K-CPEAHMX, METOJ OJHO(AKTOpHOH
perpeccuu, MEeToJl UCKYyCCTBEHHBIX HEHPOHHBIX CETEW, METOJ MOMCKAa acCOIMATUBHBIX MPAaBUIJ apriori.
Crenanbl BBIBO/IBI O HEJOCTATKaX U MPEUMYILECTBAX KaXI0T0 METOAA.

B Tperpem pa3zgene mnpexacraBieHa MaTeMaTHyecKas MOJENb TPYHIUPOBaHUS OOJIBHUYHBIX
CpeACTB (KJacTepu3alMy) U IPOTHO3MPOBAHUE IMOCIEIYIOIIUX MPOJAX 3TUX TIPYMI, a TaKXKe IOUCK
accolyanuii B TpaH3aKIMOHHOW Oa3e manHbIX. [IpuBeneH mpumep pacuetoB B cpeae Deductor Studio
Lite. Onucana coziaHHas HHGOPMALMOHHAS MOJIENIb IPOEKTUPYEMON CUCTEMBI JJIs1 HHTEIIEKTYaIbHOIO
aHaJM3a JAHHBIX allTEYHOM CETH Ha s3bIKe BU3yalnpHOro monenupoanuss UML — npuseneH psn
JarpamMmm.

B uerBéprOoM pa3nene omnucaHbl BO3MOXXHOCTH CHCTEMBI JUIsl MHTEJUIEKTYaJlbHOI'O aHaiu3a
JaHHBIX anTeyHoil cetu. llpuBeaeH npumep (GYHKIMOHMPOBAHUS 3TOW CHCTEMBbI, NPOBEJICH aHAIIU3
pe3ynbTatoB pacueToB. OneHeHa 3 GEeKTUBHOCTE pa3pabOTKU CUCTEMBI MIOCPEICTBOM (PYHKIIHOHAIBHO-
CTOMMOCTHOI'O aHAJIN3a.

B msaTom paszzperne mpoaHaIM3HpPOBAHBI OMACHBIE W BPEIHBIE MPOU3BOACTBEHHBIE (HAaKTOPHI TPU
pabore mnonb3oBarens [I9BM, paspaboTanbl MeponpusaTus MO oOOecleYeHHI0 Oe30MacHbIX U
KOM(OPTHBIX yCIOBHI pabOTHI.

OOBeKTOM HCCIIEeJOBaHUS SBISETCA MPUHATHE ONTUMAIbHBIX pEIIEHUH Ha NpeaArnpUsITUN
anTeuHoil ceru. Ilpenmer nccnenoBanus — METO/BI peLIeHUs psa 3a/1ad UHTEJUIEKTYaJIbHOTO aHalIu3a
JTAaHHBIX AIITEYHOU CETH.

[enbto MarucTepckoil paboThI SIBISETCS YCOBEPILIEHCTBOBAHUE PabOThl MPEAIPUSITHUS alITEUHOM
CeTHU IMyTEeM HHTEJUIEKTYyaJlbHOTO aHalM3a JaHHBIX B Cpejie CHEeIHMAIM3UPOBAHHON HH(OpMAIMOHHON
CUCTEMBI COOCTBEHHOM pa3paboTKu. B cBsI3u ¢ TeM, YTO CyIIECTBYET HOCTATOYHOE KOJIMUYECTBO METO/I0B
pelLIeHHs 3a7jau MHTEJJICKTYalbHOTO aHAJIN3a JIaHHBIX, CTAHOBUTCS aKTyaJIbHBIM BBIOOp pslia METOIOB,
KOTOpBIE€ OyIyT MakCcUMaJIbHO 3()(PEKTUBHBIMU UMEHHO JJI1 UMEIOLIUXCS JaHHbBIX.

Hayuynas HOBHM3Ha Marucrtepckoil paOOThl 3aKJIIOYaeTCs B OJHOBPEMEHHOM NPUMEHEHUHU
YEeTBIPEX METOJIOB PEIICHUsI TPEX 3a]1a4 MHTEJUIEKTyaJIbHOTO aHalIn3a JaHHbIX allTeYHON CEeTH.

IIpakTHyeckas EHHOCTb 3aKJIIOYAeTCs B TOM, 4TO pa3zpaboTaHa MH(OpMAIMOHHAs CHUCTEMa —
IPOrpaMMHOE MPUIOKEHHE, MO3BOJISIIOIIEE OCYLIECTBUTh MPOTHO3MPOBAHHE OOBEMOB MPOAAXK TPy
OOJILHUYHBIX TOBApOB, ONPEIEICHNE BCTPEUYAIOIIMXCS TOBAPOB U AaTh PEKOMEHAINHU 110 JaJIbHEHIIIM
JIEHCTBHSIM.

OcCHOBHBIE TTOJIOKEHHS KBATM(PUKAIIMOHHON paboThl MarucTpa ObUTM MPEACTABICHBI HA MIECTH
HAyYHBIX KOH(PEPEHLIUAX, OCYLIECTBICHO ECTh My OIUKaIHii.

ATITEUHAS CETbh, BOJIbBHUYHBIE CPEJICTBA, WHTEJUJIEKTYAJIbHBIM AHAJIM3
JIAHHBIX, KJIACTEPU3ALIUS, IIPOTHO3UPOBAHUE, JIMHUMHAS  PETPECCHS,
VCKYCCTBEHHBIE HEWPOHHBIE CETH, ITOMCK ACOILIMOPUB, TIOMCK ACOLMOPUB,
NHAA MOJEJIb, UNIFIED MODELING LANGUAGE, OBJECT PASCAL, DKOHOMMNYECKAA
OOOEKTHUBHOCTD



