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MODELING AND RE-ENGINEERING OF BUSINESS PROCESSES OF
STATIONERY STORE BASED ON EXPERT METHODS AND SUPPLIER
DETERMINATION ALGORITHM

The segmentation of the stationery market, analyzes the demand, the main trends, the
prospects for development and the existing problems are considered in the work. It has been
established that the main two segments over the past years are office supplies and education
products. Modeling of business processes of the office supply store network was carried out,
IDEFO, DFD, IDEF3 diagrams were constructed using the IDEF methodology for the AS-IS
variant. The conclusion is that re-engineering requires wholesale business processes related to the
evaluation of suppliers, which is currently determined by subjective judgments about their activities
of the store director. The main criteria for evaluation of office supply store suppliers are analyzed
and their classification is given. The main criteria for selecting suppliers, such as security of
supply, price of goods, average lead time and financial position, are determined. It is revealed that
the most promising method of supplier evaluation is the method of expert evaluation. The
methodology of complex supplier evaluation, based on the matrix implementation of the method of
expert assessments, as well as the algorithm for calculating the reliability of one supplier's supply,
is presented. Measures to reengineer the modeling of business processes of the office supply stores’
shopping network based on the mathematical model are proposed. IDEF3 diagrams were
constructed using the IDEF methodology for the TO-BE variant, and a comparative analysis of the
original and post-reengineering diagrams was performed. The conclusion is made about the
prospects of re-engineering other wholesale business processes as such, which provides the main
revenue for the stationery store.

Keywords: business process modeling, office supply store, vendor evaluation criteria,
security of supply, wholesale, peer review method, business process re-engineering, IDEF
methodology, DEFO, DFD, IDEF3 diagrams
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PO3POBKA ITPOI'PAMHOI'O 3ABE3ITIEYEHHS 1JI51 AHAJII3Y MEXAHIYHUX
BJIACTHUBOCTEN TOBCTOJUCTOBOI'O ITPOKATY I3 BUKOPUCTAHHSIM
TEXHOJIOI'II BIG DATA

Iiosuwenna egexmuenocmi pobomu MemanypeitlHux niONPUEMCME 3 MOYKU 30Dy
3a6e3neyeHts 8UMO2 CHONCUBAYIE OO0 NOKASHUKIE (DI3UKO-MEXAHIUHUX 81ACMUBOCEN CMAIe8020
NPoKamy ma 3HUMHCEHHs. MemaioMiCmMKOCmi KOHCMPYKYitl, AKi 3 Hb020 OMPUMYIOMb, € HA OAHUL YAcC
AKmMyanbHol0 HAYKOBO-MEXHIYHO0 3adauero. Bupiwenns ii 6 ymosax npoxkamHoz20 6upoOHuymea
VKPAIHCbKUX NIONPUEMCINGE MOJICIUBE 3a PAXYHOK 0OpOOKU MaA AHANIZY eKCNePUMEHMATbHUX OAHUX
3G MEeXHONOIYHUMU PedCUMaMu NpoKamKu i3 euxopucmauuam mexuono2ii Big Data, wo
003601UMb NOKPAWUMU AKICb 20M080I MemanonpooyKyii ma ii KOHKYPEeHmMOCNPOMONCHICMb HA
PpuHKy. Buznaueno, wo ocHosnoro npobremoio npu pooomi 3 OMPUMAHUMU SETUKUMU OAHUMU €
giocymuicms €0uHoi 3ameepodiceHoi gopmu maobnuyi 6 MS Excel ona eedenus nooanvuioi
CMAMUCMUKU, A MAKONC PYYHULL pedcum 0OpOoOKU, W0 3HAYHO YCKIAOHIOE NOOANbUIUL AHANI3
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OaHux, onepamusHy po3pooKy mexrHon02ii NPOKAMmKU i 8 0eaKUX 8UNAOKAX 3HUNCYE eqheKmUBHICb
NPUUHAMUX MEeXHON02IYHUX piuenb. Cmeopeno €0uny 6a3y YHipiKoeanux haxmuuHux Oauux,
po3pobrieno aneopumm ix nocii0o6Ho20 34umyeaHHs i eepugbikayii, a maxodxic npocpamue
3a6e3neuenns, sAKe 00360JA€ 6 ABMOMAMUI0BAHOMY PEHCUMI CUCMEMAmu3y8amu, aHauizyeamu i
V3a2a1bHI08AMU HAAGHUL 00CA2 eKCNepUMEeHMAanlbHUX OaHUX, wo 6i0N08i0aloms pearbHUM yYMo8am
NPOKAMKU, NPU YbOMY NepeodaveHo MONCIUBICb CNOYamKky 8iocieamu HeOOCMOGIPHI OaHi i
3anobicamu  0yon08aHHIO psOKie npu imnopmi. Busnaueno roeghiyiecumu peepecii  0ns
MamemMamuyHux mooenell, 5Ki NPOSHO3VIOMb 3HAYEHHS MedCl MIYyHOCmi, Medci mekyuocmi i
BIOHOCHO20 NOOOBICEHHA MaAmepiaLy moscmux aucmis. JJana oyinka cmynets po30idcHOCMI Midic
EeKCNEePUMEHMATIbHUMU | PO3PAXYHKOBUMU 3HAYEHHAMU HNOKA3HUKIE MeXaHiuHux e1dacmusocmeti
moecmux aucmie. 3poOneHo  BUCHOBOK, WO 6HPOBAONCEHHA NPOSPAMHO20 NPOOYKMY HA
niONpUEMCm8i 00380.J1€ CKOPOMUMU 4aC HA 0OPOOKY Ma 6UKOHAHHS 3ANUMIE KIIEHMIB, A MAKONC
SBHUBUMU  KITLKICMb  NPOOHUX NPOKAMOK I  MepMOooOpOOOK 0N  BUNPABIEHHA MEXAHIYHUX
grnacmugocmel npoKamy.

Knrwowuosi cnosa: Big Data, npocpamue 3a6e3neuenns, ananiz 6eaukux 0anux, 6aza Oauux,
gepuixayis 0aHux, Mmo8CmMoaUCMOBUL NPOKAM, MEXAHIYUHI 81ACMUBOCT NPOKAMY, MamemMamuine
MOOeN08AHHS, NPOSHO3YBANHSL, NIOBUUWEHHS AKOCMI MEMANOnpoOyKyii

IMocranoBka mpoOaemu. Ha TemepimHiii yac OJHUM 3 OCHOBHHMX HANpPSMKIB PO3BHTKY
MIPOKATHOTO BUPOOHHMIITBA Ykpainu € M IBAIIEHHS SIKOCTI i 3a0e3MeuYeHHs
KOHKYPEHTOCIIPOMOKHOCTI Ha €BPONEHCHKOMY PHUHKY TOTOBOTO METAJIONPOKATy, B TOMY YHCIHI 1
TOBCTMX JIMCTIB. IX SIKiCTH 3aMOBHHUK OL[HIOE 32 PSJOM MOKA3HUKIB, HAHBAKIUBIIIMMU 3 SKHX €
MOKa3HUKH (DI3UKO-MEXaHIYHUX BJIACTUBOCTEH, IO 3aJIekKaTh 3aJIekaTh Bl TEXHOJIOTIYHUX
(bakToOpiB mpoliecy MPOKaTKW Ha TOBCTOJUCTOBHX CTaHax. Ha meranypriiiHUX miANpUEMCTBAaX Ipu
MPOKATIII CTAIM PEECTPYIOTH Pi3HI MOKA3HUKH, TaKi SK MapKa CTalM 1 il XIMIYHUN CKIIAJ, PEeXKUM
HarpiBy, peXUM MPOKATKH, MEXaHIYHI BJIACTUBOCTI OTPHUMAHOTO MpOKaTy Tomio. HakomuyeHwii
o0csr (aKkTUUHUX JAHUX HEPIJKO BUMIPIOETHCS KUIBKOMa JEeCATKaMH pOKiB, IO MOTpedye
BUKopucTaHHA IT-TexHomorii 1y 00poOKH Ta aHai3y BEIMKHUX JAaHUX.

AHaJi3 ocTaHHIX JociailzkeHb i myOJikamiii. IlepcekTUBHUM HalpsIMKOM aHali3y
BEJIMKOI0 00CSTY CTPYKTYPOBAaHUX Ta HECTPYKTYPOBAaHUX JAHUX HA IPOMUCIOBOMY ITiIIPUEMCTBI €
BUKOpHcTaHHs TexHouorii Big Data [1], mo m103BoJIsie IOKPAIIMTH SKiCTh TOTOBOT MPOAYKIIT Ta ii
KOHKYPEHTOCIPOMOXKHICTh Ha PUHKY, a TaKOX MiABUIIUTH €(PEKTHBHICTh TEXHOJOTIYHHUX PIIICHb
[2]. 3a orminkamu eKcIepTiB 1€ JO3BOJIUTH 3HU3UTH Omepalliiiii Butpatu Ha 10-25 % Ta migBUIIATH
noxin npubnusHo Ha 7 % [3].

Hnst 300py, 30epiraHHs, OOpOOKM Ta aHami3y BEIMKHUX JaHUX BHUKOPHCTOBYIOTh TaK
texHojorii. sk MPP (MacoBa mapanenbHa o6poOka), MapReduce (oOumciroBaibHa THapagurma
Google), Hadoop (peamizarist mapagurmu MapReduce kommaniero Apache Software Foundation),
Cassandra (ampTepHatuBa mas Hadoop HDFS) rtomo [4]. Hositai Ttexnosorii Big Data
BUKOPHUCTOBYIOTh MeToja Data Mining st oOpoOKM HECTPYKTYPOBAHMX JAHUX 13 3aCTOCYBaHHSIM
IIMPOKOr0 MaTeMaTUYHOI 0 iIHCTpYMEHTapito [5].

JlochikeHHsAM TEXHOJIOT 0OpOoOKHM BENMKHUX JaHUX Hapasl 3aliMaloThesl Takl BENUKI
MibkHapoaHi kommadii, sk Oracle, Microsoft, IBM, Microsoft, SAP, Teradata, McKinsey &
Company, CNews Analytics Tomio [4, 6], mpy IIbOMY OCHOBHI 3yCHJUISI CIIPSIMOBaHI Ha pO3pOOKY
BJIACHUX anapaTHO-IPOTrPaAMHUX KOMILIEKCIB.

Sk mpaBmio, OTpUMaHI HAa METAIYPridiHOMY MIJIPUEMCTBI €KCIIEpUMEHTANbHI JaH1
3aHocAThes B Tabnuii MS Excel nist BeieHHs MofanbIoi CTaTUCTUKH, TPUYOMY 00poOKa JaHUX B
OCHOBHOMY 3/IIHCHIOETHCS B pydHOMY pexkuMi. Jlanuii B oOpoOKky BUMarae BETMKHUX BUTPAT vacy,
I110 3HAYHO YCKJIAJIHIOE ONEPAaTHUBHY PO3POOKY TEXHOJIOTI MPOKATKH 1 B JIEIKUX BUMAJKAX 3HHKYE
e(eKTUBHICTh NPUUHATHUX TEXHOJOTIYHUX pimieHb. KpiMm Toro, ciij BpaxyBaTu HEraTWUBHUN BILIMB
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JIIOJICBKOTO (haKkTOpa, 10 MOXKE MPUBECTH JI0 BBEJACHHS HEAOCTOBIpHOI iH(MOpMaIlii B TabIUIO 1
OTPUMaHHS HEJOCTOBIPHMX MAaTeMaTHYHUX MOJEJNEHd s TNPOTHO3YBAaHHS  MEXaHIYHHX
BJIACTUBOCTEH MPOKATy.

OcHOBHOI0O TIPOOJIEMOIO TIpH POOOTI 3 OTPUMAHUMH EKCIEPUMEHTATHHUMH JAHUMU €
BIJICYTHICTh €IMHOI 3aTBepkeHol ¢popmu Tabmumi B MS Excel. Lle moB’s3aH0 3 TEXHOJIOTTYUHUMU
O0COOIMBOCTSIMU TIPOIIECY BUPOOHMIITBA CTall, TAKUMHU SK PI3HUN XIMIYHUN CKJIA] I PI3HUX
MapoK CTaji, HasABHICTb a00 BiJACYTHICTh JEAKHUX €TamliB BHUPOOHHUIITBA CTaji TOIIO. Yce Le
YCKJIQIHIOE TOANIbIIy OOpOoOKYy Ta aHalli3 JaHWX, KU HEOOXITHUH IS Kpalioro po3yMiHHS
MpoLeciB  BUPOOHMIITBA MpoaykTy. Otmxe, HeoOXimHa yHidikamiss AaHUX Uid 3a0e3medeHHs
MO’KJIMBOCTI iIXHBOI'O MOAAJIBIIO] aBTOMATU30BaHOT OOPOOKH.

Meta npocaimkeHHsi. MeToro poOOTH € CTBOpEHHS €IuHOI 0a3u (paKkTHUHUX TaHHUX 32
TEXHOJIOTIYHUMHU PEXHMMaMH MPOKATKH 1 po3poOKa IMpOrpaMHOro 3a0e3ledyeHHs, 10 JO3BOJIIE B
aBTOMAaTH30BaHOMY PEKHMMI CHCTEMAaTH3yBaTH, aHAJII3YBaTH 1 y3araJbHIOBATH BXXE HasiBHHIA 00OCsT
eKCIIEpUMEHTAIbHUX JIAHMX, W10 BIANOBIAIOTh peaJbHUM yMOBaM Ipokatkd. [Ipum npomy
HEOOXiTHO mepeadaYnTH MOXIIMBICTh CIIOYATKy BiJICIBaTH HEJOCTOBIpHI JaHi 1 3amodiratu
OyOJIIOBaHHIO PSAKIB MPU IMIOPTI. Tako JOUIIBHUM € OTPUMaHHA Ha L1 OCHOBI pO3pPaxyHKOBHX
dbopmy, 0 BIAMOBIAAIOTH BUPOOHUYMM YMOBAM 1 JI03BOJISIIOTH 3 MAJIMMH BUTPAaTAMH MAITHHHOTO
yacy NOpPOrHo3yBaTu (i3MKO-MEXaHI4HI BIACTHUBOCTI JIUCTIB B 3aJ€KHOCTI BiJl TEXHOJIOTTYHUX
napaMeTpiB IPOIECy MPOKATKH.

OcHoBHuIlT  MaTepian  jgociaigxennsi. Jns  BupimeHHs — 3aBmaHHs  yHidikarii
eKCIIEpUMEHTAIIbHUX JaHHX, MPEICTAaBICHIX B PI3HUX (hopMarax B icHyrounx Tabmmisx MS Excel, Oy
PO3pO0IIEHHH aNTOPUTM X MOCIIIOBHOTO 3UMTYBAaHHS 1 BepU(iKallii.

Ananiz HasBHUX TaOmmie MS Excel 103BOiMB po3poOMTH CTPYKTYpY TaOimIl €muHOi 0a3zu
JIaHKX, sIKa 00OB'SI3KOBO MMOBUHHA MICTUTH TaKi MOJISL:

— MapKa CTa;

— (hakTUYHE 3HAUECHHSI TOBLMHH JIMCTA,;

— (hakTUYHE 3HAYCHHS TEMITEPATypH MOYATKY MPOKATKU B YUCTOBUH KITITi;

— (hakTUYHE 3HAYEHHS TeMIIepaTypH KiHL MPOKATKU B YUCTOBUM KIIITI;

— (haxTUYHE 3HAYEHHSI TEMIIEpaTypH KIHI MPOKATKX B YMCTOBUI KJIITI HE IOBUHHO OyTH MEHILIEe
640 °C;

— (hakTUYHE 3HAYEHHSI TEMIIEpaTypH IOYaTKy MPOKAaTKW MOBHHHO OyTH OUIblE TemIlepaTypu
KIHIIS IPOKATKY;

— (hakTUYHI 3HaYEHHS XIMIYHOTO CKJIaJy (BYIJIELb 1 MapraHellb 000B'SI3KO0B1);

— (hakTUYHE 3HAYEHHS MEX1 TEeKy4JOCTi;

— (hakTUYHE 3HAUEHHS MEX1 MIITHOCTI,;

— (hakTUYHE 3HAYEHHS MTOJJOBKEHHST;

— HOMeED 3pasKa.

Sxmio xoua 6 ofiHe 3 MepepaxoBaHUX BUIIE (OOOB'I3KOBHX ) TIOMIB € TIOPOKHIM TSI KOHKPETHOTO
3aMlucy, TO TaKUH PAJOK BBAXKAETHCS HEAJIEKBATHUM (CTATHCTMYHO HEJIOCTOBIPHMM) 1 BUKIIIOYAETHCS 13
3araJjibHOi TaOJHLI.

KpiMm Toro, Huk4yeHaBeieH1 TEXHOJIOTTYHI TapaMeTpy ado MOBUHHI OYTH BCl TP B HasBHOCTI, 200
iX He MOBMHHO OYTH 30BCIM:

— (haxTHyHE 3HaUeHHs Temriepatyp jmcra repenr YKO TBxon yko, oc;

— (hakTHUHE 3HaYeHHs TemiiepaTypH Jcta micist YKO TBux yko, oc;

— (hakTUYHE 3HAUEHHS IHTEHCUBHOCTI 0XoJomkeHHs 10, °C.

[H1111 MapamMeTpy 3aroBHIOIOTH PAAOK MPH 1X HAsSBHOCTI

BinmogigHo /10 BUIIEHAaBEIEHUX BUMOT 0Yy710 PO3po0sIeHO mporpamue 3adesnedeHss (puc. 1) mis
aHanmizy (aKTUYHUX JaHUX [0 TPOKATIi TOBCTUX JIMCTIB 1 MPOTHO3YBAaHHS TMOKA3HHKIB (Di3HKO-
MeXaHIYHHUX BJIACTUBOCTEH MPOKATYy.
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Pucynoxk 1 — Bikno mporpamu: ronosHa ¢opma (a), bopma ¢inbTpaiii (0)

B sixocTi ocHOBH AonaTky Oyna obpana matdopma Windows Forms 1 MmoBa mporpamyBaHHS
C#, mo 103BOJIsIE CTBOPIOBATH JTojaTKu mij pi3Hi Bepcii Windows. B sxocti CYB/] Oyna obpana

SQLite.

l'onoBHe BiKHO MporpamMu sIBJsie CO00I0 €1MHY YHi(iKOBaHY TalOIMIIO 3 yciMa JaHUMU 0a3u

nauux (BJI).

IIporpama nossosnse:
— imnoptysaru Aasi 3 Tabnuub MS Excel B B/J;
— (QinbTpyBaTH 3aIIUCH 3a 3aJJaHUMU TTapaMeTpaMy BUPOOHHUIITBA Ta MapKaMH CTali;
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— eKCIIOPTYBaTH HasiBHI a00 BiadinsTpoBaHi gani B Tabaumo MS Excel,

— BUAanaTy 3anucu 3 bJ1;

— oTpuMyBaTH iH(}OpMaIliI0 MPO MiHIMAIBHI 1 MaKCHMaJIbHI 3HA4YE€HHS BIJIACTUBOCTEH Y
BUOIpII, a TAKOXK 3arajbHE YHCIIO 3AIHCIB.

3a J0MOMOror0 PO3pOOJIEHOTO MPOTPAMHOTO 3a0e3MeUYeHHs OYB BUKOHAHUHN €KCTIOPT JaHUX
3 Tabmuup MS Excel, B pe3ynbrari yoro Oyma chopmoBaHa 3BeleHA TaOIUIA, sSKa MOTIM Oyia
o0po0yieHa y BIANOBIAHOCTI 13 3alMpPONOHOBAHUM aJITOPUTMOM TIOCTIOBHOTO 3YMTYBAHHS 1
Bepu(ikarii 1aHuX.

B xoxmi aBTOMarn3oBaHOT OOpPOOKM EKCIOPTOBAaHWUX JAaHUX 31 3BEICHOI TaOuuii Oymu
BUKJIIOUEHI 3aMHCH, 110 HE MICTATh JAHUX CTOCOBHO MEXaHIYHUX BIACTHMBOCTEH TOBCTHX JIHCTIB,
TeMIepaTypy MOYaTKy 1 KiHIA IPOKaTKH, a Takoxk Temreparypu YKO. Takox aBromatudHo 0yio
BHKOHAHO 3aMiHY ITOPOXKHIX KIITHHOK JUJIA CTOBIIIIB, SIKi BIJIMOBIIaIOTh IPOLIEHTHOMY BMICTY
JESKUX XIMIYHHX €JIEMEHTIB B CTaJli HA HyJb, TOOTO YMOBHO IMpPHITYCKaJIM, IO JaHi €JIEMEHTH B
XIMIYHOMY CKJIaJ1 CTaJIH BiACYTHI.

Y  pe3ynpTari  BUKOHAHOI  CTaTHCTHYHOI  OOpOOKM  c(OPMOBAHOTO  MAaCHBY
EKCIIEPUMCHTAJIbHUX JIaHWX JUISl TOBCTUX JIMCTIB BHW3HAuY€HI 3HAYCHHS KOEQIIi€HTIB perpecii
BIJIMTOBITHAX MaTEMATHYHUX MOJICIICH, SIKi TPOTHO3YIOTh 3HAYCHHS MEXi MIITHOCTI, MEX1 TeKy4JOCTi
1 BITHOCHOTO TMOJIOBKEHHS MaTepiany TOBCTUX JIUCTIB.

3a pesynbTaTaMy MOPIBHSIIBHOTO aHANi3y €KCIIEPUMEHTAIBHUX 1 PO3PaXyHKOBHX 3HAYCHb
MMOKAa3HUKIB MEXaHIYHUX BJIACTUBOCTEH TOBCTUX JIMCTIB BH3HAYCHO, IO IXHSA PO3ODKHICTH
3HAXOINTHCA B Mexkax Big 5,4 % mo 25,0 %.

BUCHOBKUA

Po3pobneno mporpamMHe 3a0e3ledeHHs S aHAI3y MEXaHIYHUX — BJIACTUBOCTCH
TOBCTOJIMCTOBIO IPOKAaTy 13 BUKOpPUCTAaHHAM TexHousorii Big Data. 3ampomoHoBaHO CTPYKTYpy
€IMHOT 0a3M Ui aBTOMAaTU30BAHOI'O 3aBAHTAXEHHSI B HEl EKCHEpPUMEHTAJIbHMX JaHUX 3a
MEXaHIYHUMHU BJIACTUBOCTSIMH TOBCTOJIMCTOBOTO MPOKATy i3 crajeil. BeraHOBIEHO HEOOXiAHICTh
yHi(iKaIii JaHUX 3a MEXaHIYHUMHU BJIACTMBOCTSIMH TOBCTOJIMCTOBOTO IMPOKATY TEPe] MOYaTKOM
3aBaHTa)KE€HHS 1X B €UHY 0azy.

Busnaueni koedimieHTH perpecii Ajis MaTeMaTUYHUX MOJIETIEH, K1 IPOTHO3YIOTh 3HAYCHHS
MEXI MIIHOCTI, MeXi TeKy4OoCTi 1 BIJHOCHOTO IOJOBXKEHHsS MaTepialy TOBCTHX JHCTIB. JlaHa
OILlIIHKA CTYyMEHs po301KHOCTI MDK €KCIEPUMEHTAIbHUMH 1 PO3paXyHKOBUMH 3HAYEHHSIMU
MOKa3HUKIB MEXaHIYHUX BIACTUBOCTEH TOBCTUX JIUCTIB.

Po3pobnennii  mporpamMHUl TIPOJIYKT O3BOJISIE ONTUMI3ZYBAaTH TEXHOJOTIYHI PEXUMHU
IpoIeciB NPOKAaTKM 1 Ha M OCHOBI MiABUIIMTU €(EeKTUBHICTH POOOTH MeTadypriiHUX
MIJIPUEMCTB 3 TOYKM 30py 3a0€3Me4YeHHs BHUMOI CIOXKMBAdiB I10/I0 TOKa3HUKIB (13UKO-
MEXaHIYHHUX BJIACTUBOCTEN CTaJE€BOr0 MPOKATy Ta 3HM)KEHHS METAJIOMICTKOCTI KOHCTPYKIIH, 5Ki 3
HBOTO OTPUMYBAaTUMYThCS.
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Bbananaena E. 10., Ty3enko O. A., Ctaxos /I. C.

PASPABOTKA ITPOI'PAMMHOI'O OBECIIEYEHUA J1JI51 AHAJIU3A
MEXAHUYECKHUX CBOMCTB TOJICTOJUCTOBI'O ITIPOKATA C
HNCITOJIb3OBAHUEM TEXHOJIOI'MH BIG DATA

Tosviuwenue s¢hghexmusHocmu pabomvl MemaniypeUieckux npeonpusmull ¢ mouKku 3penus
obecneuenusi mpebosanuli nompedoumenetl. OMHOCUMEIbHO NnoKazamenell QU3UKO-MeXAHUYeCKUX
CBOIICE CMANbHO20 NPOKAMA U CHUNCEHUS MEeMAlI0eMKOCMU KOHCMPYKYUU, KOMopbvle U3 He2o
noxyyaom, AGNAemcs 6 Hacmosujee epems aKmyaibHOU HAyYHO-mexHuyeckou 3adavel. Pewenue
ee 6 YCI0BUAX NPOKAMHO20 NPOU3BOOCMBA YKPAUHCKUX NPEONnpUAMuULl 803MOJMCHO 34 cyem
00pabomKu u aHaIU3a IKCNEPUMEHMATbHBIX OAHHBIX NO MEXHOIOSULECKUM PENCUMAM NPOKAMKU C
ucnonvzoeanuem mexuonoeuu Big Data, umo nosgoaum yiyuuums Kawecmeo 20mosol
MemanionpooyKyuyu u ee KOHKYPEHMOCNOCOOHOCMb Ha puiHKe. OnpeodeneHo, umo OCHOBHOU
npobnemou npu pabome ¢ NONYYEHHLIMU OONLUWUMU OAHHLIMU SABNAEMCS OMCYMCmeue eoOuHoul
ymeepotcoennol gpopmur mabauyel 6 MS Excel ons 6edenus oanvHeviuien cmamucmuki, a makice
PYYHOU pedcuM 00pabomku, Ymo 3HAYUMENbHO YVCIONCHAem OalbHeUWull aHalu3 OaHHbIX,
onepamusHyro  paspabomKy MexHoAo2UU NPOKAMKU U 6 HEKOMOPbIX CAYYAsX CHUNCAaem
agphexmuenocms  npuHuMaemvlx  mexHonocuveckux — pewenuti. Cozdana  eounas  6asa
VHUDUYUPOBAHHBIX  (PAKMUYECKUX OAHHBIX, pA3pAOOMaH aicopumm ux noCie008amelbHO20
cuumvleaHus u epupuxayuu, a maxdxce NpocpamMmMHoe obecneueHue, KOMopoe No380jsem 6
ABMOMAMUZUPOBAHHOM PedCUMe CUCIEMAMUZUPOBAMb, AHATUZUPOBAMb U 0000Wamb UMEIOUUTICS
00veM IKCNEePUMEHMANbHBIX OAHHBIX, COOMBEMCMBYIOWUX DEaibHbIM YCI08UAM NPOKAMKU, NPU
9MOM  NPeOYCMOMPEHA  BO3MOICHOCMb —CHAYALA — OMCEU8AmMb  HedOCmoGepHvle OaHHble U
npeoomspawjams 0yoauposarue cmpox npu umnopme. Onpeoenenvl KOIP@uyueHmsl pecpeccu
0J1s Mamemamuyeckux mooeJet, Komopbvie npocHO3UPYIOM 3HaAYeHue npedena npoYHoCcmu, npeoena
meKyyecmu U OMHOCUMENbHO20 YOIUHEHUS MaAMeEPUaLa moicmulx 1Ucmos. /lana oyeHka cmeneHu
PAcxodncoeHusi MenHcoy IKCNEePUMEHMANbHLIMU U PACHEMHbIMU — 3HAYEHUAMU nokazamerell
MexaHuyeckux ceouicme moacmulx aucmos. Coenan 6vl600, UMO 6HeOpeHue NpPoSPaAMMHOO
npoOyKmMa Ha npeonpusmuy no360.1aem coKpamums 8pems Ha 06pabomKy u 6biNOJIHeHUe 3anpocos
KIUEHMO8, a MAKdce CHU3UMb KOIUYeCm80 HPOOHLIX NPOKAMOK U mMepmMooOpabomox 0.
UCNPABIeHUsI MEXAHUYECKUX C80UCME NPOKama.

27


http://e-koncept.ru/2016/86253.htm

Hayka Ta BUpOGHMIITBO

2020 p. Bum. 22
Ingpopmauinini mexnonocii

Knroueswvie cnoea: Big Data, npoepammnoe obecneuenue, anaiu3 00abuux OaHHbuIX, 0a3d
OauHbIX, Bepugurayus OAHHbIX, MOICMOIUCMOBOU NPOKAM, MeXaHuyecKue colCmed npokamada,
Mamemamuyeckoe MoOeIuposanie, NPOSHO3UPOBAHUE, NOBBIUEHUE KAYeCmEea MemaiionpooyKyuu

Balalayeva E. Yu., Tuzenko O. A., Stakhov D. V.

DEVELOPMENT OF SOFTWARE FOR THE ANALYSIS OF MECHANICAL
PROPERTIES OF PLATE IRON USING BIG DATA TECHNOLOGY

Improving the efficiency of the work of metallurgical enterprises in terms of providing
consumer requirements for the indicators of physical and mechanical properties of steel rolling and
reducing metal content of constructions, obtained from it, is currently an urgent scientific and
technical task. Its solution in the conditions of rolling production of ukrainian enterprises is
possible due to the processing and analysis of experimental data on technological modes of rolling
using Big Data technology, that will improve the quality of finished metal products and their
competitiveness in the market. It is determined that the main problem while working with the
received big data is lack of a single approved spreadsheet form in MS Excel for further statistics, as
well as manual processing mode, which significantly complicates further data analysis, the rapid
development of rolling technology and in some cases reduces the effectiveness of technological
decisions. A unified database of factual data has been created, an algorithm for its sequential
reading and verification has been developed, as well as software that in an automated mode allows
organizing, analyzing and summarizing the available amount of experimental data that corresponds
to real rolling conditions, it is possible to filter out invalid data first and prevent duplicate rows
when importing. The regression coefficients for mathematical models that predict values of strength
limit, yield limit and relative elongation of plate iron material are determined. The variance
between the experimental and calculated values of the mechanical properties of thick sheets is
estimated. It is concluded that the introduction of software at the enterprise allows to reduce time
for processing and completing customer requests, as well as reducing the number of testing rollings
and heat treatment to correct the mechanical properties of the rolling.

Keywords: Big Data, software, Big Data analysis, database, data verification, plate iron,
mechanical properties of rolling, mathematical modeling, predicting, improving the quality of metal
products
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BUKOPUCTAHHS WEB-3ACTOCYHKY HA OCHOBI ®PEMMBOPKY
ANGULAR JJ151 OPTAHI3ALIT TECTYBAHHS IIJI YAC HABUAJIbHUX 3AHATH

Y oaniti pobomi docnioxncyemucsi MONCIUBICIb BUKOPUCTNAHHA Web-3acmOoCyHKY HA OCHO8I
@petimsopky Angular ona opeauizayii 360pomHO20 38’A3Ky 6 ayOoumopii nio yac HABYATbHUX
3ansmo. [anuili ghpetimeopk 3abe3neuye 3pyuHicmsb GUKOPUCMANHA THmMepghelicy 8e6-3acmoCcyHKI8
Ha pi3HUX npucmposx ez obmedicenv Ha ix Qyuxyionanvuicmo. ILleti ¢hpetimeopk mae bacamo
NOMYIHCHUX DYHKYIU, WO 00360510Mb PO3POOHUKAM JIe2KO CMBOPI8amu 0OHOCMOPIHKOBI  6e0-
sacmocyuku. Ha 6a3i oanozo petimeopry 6ys cmeopenuii 6e6-3aCMOCYHOK, WO 00380159€
npogecmu mecmysamHs cmyoenmie nio uyac 3auamms. basa mecmie cmeoproemvbcs KodCHUM
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