128 BICHVK CXIAHOYKPATHCbKOIO HALIOHAMBHOMO YHIBEPCUTETY imeni Bonogumupa dans Ne 4 (268) 2021

DOI: https://doi.org/10.33216/1998-7927-2021-268-4-128-132

YK 004.9

MPOT'PAMHI 3ACOBH AHAJIITUYHOI NIITPUMKHU OBJIIKY
IMPOJAKIB IHTEPHET-MAT'ABUHY

IIymogsa JI.O., flumensoB A.B.

ANALYTICAL SUPPORT SOFTWARE FOR ONLINE
STORE SALES ACCOUNTING

Shumova L.O., Yachmenev A.V.

Y cmammi posensinymo numanus wjo0o npoexmysarnHs ingo-
pmayiiHo-ananimuynoi cucmemu O OONIKY MA NPOSHO3V-
6aHHA NPOOAdICI6 THMEpHeM-MaAa3UHy 3 Memolo NiO8UUeHHS
ehexmuenocmi tioeo ynpaeninus. Pospobreno 6azy oanux y
MySQOL ma HeobxioHi npocpamui 3acodu 0 00Ky Mopeosux
onepayii iHmMepHem-mazasuty, npoepamuuii mooyms Ha C#
01 NPOCHO3Y8AHHA 00CA2I8 NPOOAdCI8 HA OCHO8I Modeni as-
mopeepecii. Ilpedcmagneno cxemy inmespayii po3pobrenux
npozpamuux 3acobig y ingopmayiiino-anarimuyny cucmemy
YNPAaeniHHs IHMEPHEM-MA2asuHOM.

Knrouoei cnosa: ingpopmayitina cucmema, inmepHem-maeasu, 0a-
3a oarux, asmopezpecis, C#.

Beryn. 3a ocransi poku B YKpaiHi 3HAYHO 30111b-
mmiacs KiTbKICTh iHTEPHET-Mara3wHiB Ta iX KOPHUCTY-
BayiB, 1 I[ell CErMEHT PUHKY CTPIMKO PO3BHBAa€eThCs [1].
s Ginbin eeKTHBHOI Oprasizaiii iHTEPHET-TOPTiBIIi
IIMPOKO BHKOPUCTOBYIOTBCS CydacHi iHQopmaiiiHi
TexHojorii [2], a came: InTepHeT-TexHOMOrIl A
3MIHCHEHHS] BiJIAJICHOTO JOCTYIy KIEHTIB, CHCTEMH
yIpaBiiHHSA 0a3aMu JaHWX Al BEJeHHS OOJIKYy Ipo-
JaXiB, TpoOrpaMHi 3aco0M aHATITUYHOI MATPUMKH
YIPaBIiHCHKUX pilleHb. [HCTpyMEHTOM, IO peaii3ye
BCI Il MOXJIMBOCTI, € iHQOpMAaIliifHO-aHATITHYHI CHCTe-
Mu. Tomy st 3a0e3nedeHHs ehEeKTHBHOTO YIIPaBIiHHSI
IHTEepHET-Mara3uHoM aKTyaJbHUM 3aBJAHHSAM € pO-
3po0iieHHs iH(popManiiHO-aHAITUYHOT CUCTEMH O0JTIKY
TOPTOBHUX OTEpartiil.

BrpoBamkeHHsT TaKHX CHUCTEM MOTpelye pileHHs
3a7a4 IMPOEKTyBaHHs 0a3 JaHWX, PO3POOKH MoOjejeH,
AJTOPUTMIB 1 POTPaMHUX 3aCO0IB aHAJI3y PI3HUX TO-
Ka3HHKIB Oi3HECY.

IocraBaeni Taki 3agavi: po3podutn 6a3zy HaHuX
y MySQL Ta HeoOXximHi mporpaMHi 3acodu i o0IIiKy
TOPTOBHX OIEpaliii IHTEpHET-MarasuHy; IPOBECTH
aHalli3 METONIB 1 MofeNed NpPOTHO3YBaHHA 1 0OpaTH
HaAMOLIBII JOIUTEHI IJIs peari3allii B CHCTEeMI yIpaBIliH-
HS IHTEpHET-Mara3uHOM; PO3pOOWUTH MPOTpPaMHHUI MO-

nmyns Ha C# U1 IPOTHO3YBaHHS OOCATIB MPOAAXiB Ha
OCHOBI 00paHOi MOJIeNi; MPEJCTaBUTH CXEMY IHTerpatii
PO3pOOICHNX MpOrpaMHHUX 3acoliB y iH(pOpMaliiHO-
aHAJITUYHY CHCTEMY YIPABJIHHS IHTEPHET-Mara3uHoM.

MeTo10 10CTiZKEHD € MiBUIICHHS e(eKTHBHOCTI
YIpaBiHHS IHTEPHET-Mara3uHOM 3 BHKOPHCTaHHSM
MPOrpaMHUX 3aC00IB aHATITUYHOT MIATPUMKH OOIIKY Ta
MPOTHO3YBAHHS MPOJAXKIB.

PesynbTatn mocainxennb. [IpoextyBanHs iHDOp-
Marnidaux cucteMm (IC) He MoxnmBe O0e3 3HaAHH OCHOB-
HUX METOJOJIOTIH 1 MporpaMHUX 3ac00iB, AKi TO3BOIS-
0T B HAMKOPOTIIIi TEPMiHH 1 0€3 TOMHIJIOK YIIPABISATH
M mporiecom [3]. Ha migcraBi mpoBeAeHOrO aHAi3y
MoJienieii Ta MeToiB poekTyBanHs IC BUpIlIEHO BUKO-
pucToBYBaTH (GYHKI[IOHAJIBHUI MiIXiJ 10 MOJCIIOBaH-
Hi. Ha npuknani iHTEepHET-Mara3uHy KOMIITOTEPHOT
TEXHIKH TPOBEIEHO aHali3 Ta MOJEIIOBaHHA Oi3Hec-
MPOLIECIB Ha OCHOBI (DYHKIIIOHAJIBHOTO MiXOY 3 BHKO-
pucrannsm Hotaniit IDEFO (puc. 1) ta IDEF3 (puc. 2).

SAnpowm IC € 6a3a nanux [4,5]. Jns po3pobku Oa-
3u nanux (BJl) oOmiky TOproBux omepariil iHTepHeT-
MarasuHy oOrpyHTOBaHO BHKopucTaHHI MySQL [6].
Jns oOmiKy TOProBHX OTepamii iHTepHeT-Mara3uHy
cupoekToBaHa bJ[. Ha pucynky 3 mperncraBieHa cxema
JTaHMX, 10 BigoOpaxkae cTpykTypy b/,

KiHneBoro MeTow Bei€l IisUIBHOCTI OYAb-SIKOTO
6i3Hecy € oTpuMaHHS MpuOyTKy. i1 Toro mob npudy-
TOK MIT' HE TUIbKY TIOKPUBATH BUTPATH, aJie 1 JoroMaras
3MILHIOBATH TO3HUIII cepell KOHKYPEHTIB 1 pPO3BUBATH
0i3Hec, HEOOXiTHO BMITH NPAaBWIBHO BH3HAYATH IIPO-
THO3HI 3HAUCHHsI BUPYYKH 3 MpoJaxiB. {1 BUpIIICHHS
CTpaTeriyHuX 3aBIaHb YIPABIiHHS TOPTIBICIO PO3IJIs-
JTA€ThCS 3a/1a4a PO3POOKH 1 BIPOBAPKEHHS B CHCTEMY
YIIPaBIIiHHS IHTEpPHET-Mara3uHoOM IIPOrPaAMHOTO MOZIYJIS
MIPOTHO3YBAaHHS TPOJAXiB. B pe3ymnbraTi mMpoBeIeHOTo
aHanmizy 3aco0iB TPOTHO3YBaHHS IHTEPHET-TOPTIiBIi
BUJIJIEH] TPH IPYIH METOAIB IPOrHO3yBAHHS:
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Puc. 2. IDEF3 giarpama npotiecy IpOeKTyBaHHS iHTepHET-Mara3uHy
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— METOX EeKCIIEPTHUX OIHOK, II0 mependadae
MOTIepeIHIN aHai3 PUHKY;

— METOAM aHaNi3y Ta NPOTHO3YBAaHHS YaCOBHX
psniB, SKi 3aCHOBaHI Ha OOYIOBI perpecii;

— KazyaJibHi (IPUYMHHO-HACIIIZKOBI) METO/IH.

Bubip Meromy 3aiekuTh BiJ TOrO, SKi BUXITHI
JlaHi € B HasiBHOCTI. IIpOorHo3 mposaxiB cKiagaeTbes Ha
mijcTaBi 310paHUX 3BITHUX JaHUX NMPO (DaKTHYHY pe-
amizaniro npoayktiB i mocmyr. Opranizamist Bl Beix
TOPTOBUX OIEpalliil iHTepHET-Mara3uHy I03BoJsE (op-
MyBaTH HEOOXiIHI U aHali3y BHOIpKH JaHUX TIpo 00-
CATH TPOJaXiB - 4acoBi pagu. ToMy ans aHANITHIHOT
HIITPUMKH aBTOMAaTH30BaHOIO YIPABJIIHHA MPOJaKaMH
IHTepHET-Mara3uHy IOLUIBHO BHKOPHUCTOBYBAaTH METO-
JIM aHaJIi3y Ta MPOrHO3yBaHHS YaCOBUX Ps/IiB

[TpoananizoBaHO METOAM Ta MOJIEIi MPOTHO3YBaH-
HS T[pOAaXiB HAa NpPUKIAAI  IHTEpHET-MarasuHy
KOMIT IOT€PHOI TEXHIKH Ta 3p00JICHO BUCHOBOK, 110 BiJl-
CYTHICTb CE30HHOTO (haKTOpy B JAWHAMII TNPOAAXKIB
KOMIT FOTEPHOI TEXHIKH 1 aKTyaJbHICTh OTPUMaHHS KO-
POTKOCTPOKOBHX MPOTHO3IB JUIsl BUPIIICHHS YHpaBIiH-
CBbKHX 3aBJIaHb OOIPYHTOBYE BUKOPHCTaHHS KIACHYHOTO
METOJy POTHO3YBaHH: HA OCHOBI aBTOperpeciitHoi Mo-
nmemi [7]. Y 3arampHOMY BUTJISIAI aBTOpErpeciiHy Mo-
JIENTb p-TO TOPSAIKY MOKHA BinoOpasutu y Burisiai (1).

Ye=PBot B Y1t B Vet +BpYep (D
JIe Y 3HAUEHHS IPHOYTKY B MOMEHT 4acy;

[ - napameTpu perpecii, siKi OIIHIOITHCS 32 OO~
MOTOI0 METOAY HaiIMEHILINX KBaJpaTiB;

82 Ananitnanmnii Mogyne . X
MNapameTpn perpeci
sarserpeci o =
TOperpecia |40 NOpRaKY aHTaXMTM @ain |1‘343EG7G [IDBB
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25.08.2021 1302079 1231502191 Morunxa 500000 4—
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25.10.2021 - 1620375,19 IHoexc peTepmiHaul ]

[0:3a3a29332101813 D e et et
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t - HOMEp JHS,
& - TOMUJIKA MOJ€ENi.t

ABTOperpeciiiHa MoJieIb TPUOYTKY B MOMEHT 4acy
¢ 3aJIeKUTh Bif 11 3HAYCHHS B IMONCPEIHI MOMEHTH: -1,
t-2, ..., t-p.

[Mopsinok aBTOperpecii (p) BU3HAYAETHCSI TOYHICTIO
OJIepKyBaHOI OIIIHKU 32 NPUHIMIIOM e(EeKTHBHOCTI: K
TUIBKA — TABUINEHHS  TOPSAKY — aBToperpecii  He
BioOpaxkae  MiNBUMICHHS  €(QEKTUBHOCTI  MOJEII,
MIPUPICT WICHIB B MOJICIIb IPUITUHSIETHCS.

Jnst BuUpimieHHS 3aBIaHHA KOPOTKOCTPOKOBOTO
NPOTHO3YBaHHS TPOJAXKY IHTepHET-MarasuHy
KOMIT'FOTEPHOI ~ TEXHIKM  PO3MJISSHYTO  BapiaHTH
BUKOPHUCTaHHSA Mojeiei asroperpecii l-ro i 2-to

MOPSIAKIB. Hait61i1bm aJIEKBaTHOIO BUSIBIJIACH
aBTOperpeciiina Mozens 1-ro nopaaxy (2).
Ye=Pot+ B Y1+ & 2

Ha ocHoBi Mopeni aBToperpecii po3po0iieHo mpo-
rpaMHHA MOJIYJIb IIPOTHO3YBaHHs MOKA3HUKIB IIPOJAXKIB
iHTepHeT-Marasuny Ha C#, mo BinoOpakeHHS MPOTHO3-
HOTO 3HAYCHHS, MPOMIXHI ()aKTOPH BiIHOMICHHSA, TaKi
K 1HAEKC IeTepMiHamii Ta IOMIUIKA, ITapaMeTpu pe-
rpecii Ta Bi3yanbHe BifoOpaxkeHHs rpadiky BiIMOBIIHO
MTOYaTKOBHM Ta IPOTHO3HHUM 3HAa4YEHH:M (puc.4).

Po3pobinieni mporpaMHi 3aco0M IHTETpYHOTBCS Y
iH(pOpMaIiifHO-aHANITHYHY CUCTEMY JUIsl O0JIIKY TOPro-
BUX OIepalliil iInTepHeT-Marasuny (puc. 5).

Puc. 4. IIporpaMuuit MomyJIb UIsl IPOTHO3YBAaHHS HOKa3HUKIB IIPOJAXKIB
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Puc. 5. CtpykrypHa cxema iH(pOpMaLiiiHO-aHATITHYHOT CHCTEMHU

BucnoBok. Y po0oTi npeicTaBlieHO DIillIEHHS aK-
TyaJbHOTO 3aBJIaHHS: NPOEKTYBaHHS iH(OpMauiiHO-
AHANIITHYHOI CHUCTeMH U1 OOJIKY Ta MpPOTHO3YBaHHSI
MPOAaXiB IHTEPHET-Mara3uHy KOMIT FOTEPHOI TeXHIKH 3
METOI0 TMiJBHIICHHSA €(QEKTHBHOCTI HOTO YIIpaBIiHHI
[8].

PesynbratoM pobOTH € mpoekT iHpopMaIiiHO-
aHAJITUYHOI CHCTEeMH AJsl OOJIKY Ta MpPOTHO3yBaHHS
NpUOYTKOBOCTI IHTEPHET-Mara3uHy KOMIT I0TEPHOI TeX-
HikH, 1m0 BKirouae bJI, mporpamui 3acodbu 00poOku na-
HHUX 1 IPOrpaMHUI MOXyJb aHalli3y Ta HPOTHO3yBaHHS
00CsITiB IpoaXiB IHTEpPHET-Mara3uHy.

Peanizamis 3ampormoHoBaHUX 3acO0IB JTO3BOJIUTH
MiABUIUTH OTIEPATUBHICTH 1 AKICTh MPUHHATTA PillleHb
3 YIpaBIiHHS IHTEPHET-Mara3nHOM.
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Shumova L.O., Yachmenev A.V. Analytical support
software for online store sales accounting

The paper discusses the design of an information and
analytical system for accounting and forecasting sales of an
online store in order to improve the efficiency of its manage-
ment.

Based on the analysis of models and methods of design-
ing an information system, it was decided to use a functional
approach to modeling.

On the example of an online store of computer equip-
ment, the analysis and modeling of business processes based
on a functional approach in the notations IDEF0 and IDEF3
have been carried out.

A database in MySQL and the necessary software for
records of trade transactions of an online store have been de-
veloped.

To solve problems of strategic management, the problem
of development and implementation of a software module for
forecasting sales in the management system of an online store
is considered.

Methods and models of sales forecasting are analyzed
on the example of an online computer hardware store. There
is no seasonal factor in the dynamics of sales of computer
equipment. Also, short-term forecasts are relevant for solving
considered control problems. Therefore, it is recommended to
use the forecasting method based on the autoregressive model.
Variants of using autoregressive models of the 1st and 2nd or-
ders are considered. The most adequate was the st order au-
toregressive model.

The software in C# for forecasting sales volumes based
on an autoregressive model has been developed.

The developed sofiware can be integrated into the in-
formation and analytical system for recording trade opera-
tions of an online computer equipment store. The scheme of
integration of the developed software into the information-
analytical management system of the online store is presented.

The result of the work is a project of an information and
analytical system for accounting and forecasting sales of an
online store of computer equipment. The project includes a
database, software for data processing and a software module
for analyzing and predicting the dynamics of changes in sales
of an online store.

The implementation of the proposed tools will improve
efficiency and quality of decision-making when managing an
online store.

Keywords: information system, online store, database,
autoregression, C #..
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