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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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IHocTanoBka nmpodJjemu

CporozHi cTae Bce CKJIAIHINIE JJIs BHKJIagada 3alliKaBUTH CTYIEHTIB a00 Y4YHIB Mif 4ac
HaBYaJbHUX 3aHATH. TOMY B AaHii pOOOTI TOCTIKYETHCS TAaKUM METOJ B3a€MOJII 31 CTy/IEHTAMH,
IpU SIKOMY TPOLIEC HaBYaHHA Oy/ie MPOXOAUTH LiKaBillIe 1 MPOIYKTUBHIIIIE.

OCKUIBKM HEB1JI’€MHOIO CKJIAJIOBOIO HAIIOTO JKHUTTS, OJHUM 13 TPOBIIHHX 3aco0iB
KOMYHIKalii craid MOOUTBHI HpHCTPOi, 30KpeMa, cMapTdOHH, TO, 3BUYAWHO, BHUHUKAE 1115
BUKOPUCTOBYBAaTH iX HE TUIBKM JUI1 HABYaHHS OHJIAMH, a 1 MiJ 4Yac ayAUTOPHHUX 3aHSATh.
BpaxoByroum, 1110 y KOKHOTO CTY/JICHTa € CBiii MOOLTBHUN PUCTPiH, B JaHii poOOTI JOCITIKYETbCS
MOJKJIUBICTh CTBOPEHHS Be0-3aCTOCYHKY Ui MEPEBIPKU IiJ Yac 3aHATTS OTPUMAHHUX 3HAHb Ta
aKTUBI3aIlil CTYJACHTIB. AJKe caMe Be0-3aCTOCYHKH JOTIOMAaratoTh aBTOMAaTU3YBaTH MPOIEC pOOOTH
3 BEJIMKUMHU MOTOKamH 1H(opMmanii (kiaieHTchka 0a3a, Karajaor ToBapiB, (QimianibHa Mepexa,
JOKYMEHTH ), & TAKOXK TIi]] 9aC HaBYAHHSI.

3acTtocyHOK Oyno cTBOpeHO Ha 0a3i cydacHoro ¢peiiMBopky Angular]S. Angular]S
po3pobienuit y 2009 pori Mumko Xesepi i Agamom AG6poncom B Brat Tech LLC sik mporpamue
3abe3neueHHs cepsicy 30epiranas JSON-manux, 1o BUMIpIOIOTECS MerabaiiTaMu s MOJIETIIECHHS
po3poOku koprmoparuBHUX aoAatkiB [1]. Cepsic po3ramoByBaBcs Ha nqomeHi «GetAngular.comy i
MaB KUIBKOX 3apeecTpOBAaHUX KOPHCTYBadyiB, MEpII HDXK OYJIO BUPIMIEHO BIAMOBUTHUCS Bif imei
Oi3Hecy 1 Bumyctuth Angular, sx 0i0mioTeKy 3 BIIKpUTHM BUXigZHHM KoaoMm [2]. byma
3aMporoHOBaHa iesl AUPEKTUB, SIKI J03BOJSAIOTH cTBOproBaTH BiacHi HTML-teru 1 oxuBISATH 1X
gepe3 JS. Ha Angular]S 3amymeni Benmuki caiitu: BimeoxoctinrYouTube, HaiOurbma Oipika
¢bpinancepiB. UpWork.com, meccemxep Telegram, Oipxka dpinancepiB freelancer.com, caift
kommanii Bosch; caiit AT&T, caiit General Electrics Ta inmmi [3,4].

Po3poOka i BUKOpHCTaHHS KPOCIUTaT(OPMEHHOI MTPOTPaMU JI03BOJISIE IPOEKTY, CTBOPEHOMY
Ha 0a3l 1aHoro (ppeiMBOpPKY, KOPEKTHO BioOpaxkaTucs Ta (PyHKIIOHYBAaTH HA PI3HUX MPHUCTPOSIX
(koMI'toTep, MiIaHmeT, MOOUTbHUN TenedoH) 1 pi3HUX omepauiiHux cucremax. Angular]S - 1e
JavaScript-ppeliMBOpK 3 BIIKPUTUM BHXIJHUM KOJOM. BiH Tpu3HaYeHUH s PO3pOOKH
OJTHOCTOPIHKOBHX 3aCTOCYHKIB. MeTa 1aHOro ppeliMBOPKY - pO3IIMPEHHS Opay3epHUX JOJaTKIB Ha
ocHoBl MVC-mabi0Hy, a TakoXX CHpOIICHHS TeCTyBaHHA 1 po3poOku. dpeliMBOpK mpairoe 3
HTML, 1m0 MIiCTUTh 10aTKOBI aTpUOYTH, SIKI ONUCYIOTHCSI AUPEKTUBAMH 1 MOB'A3y€ BBECHHS a00
BUBEJIEHHS 00J1acTi CTOPIHKHU 3 MOJIEJUI0, fKa € 3BUYaiiHUMU 3MiHHMMHM JavaScript [5]. 3HaueHHs
[UX 3MIHHHUX 33/1al0ThCsSl BPYYHY a00 BUTATYIOTHCS 31 cTaTHUHUX a0o nauHaMiyHuX JSON-maHux.
3okpema, Oyrna po3polOsieHa IikaBa KOHIICMINS TPHUB'SI3KA JIaHUX, MO SKIM 1X MpeIcTaBlIeHHS
ABTOMATHYHO OHOBJIFOETKLCS TIPU OYy/Ib-sIKii 3MiHi Moieni i HaBmakw [6, 7].

OCHOBHOIO BIJIMIHHICTIO 3aCTOCYHKY, IO MPONOHYETbCS B JAaHIM poOOTI, BiJl ICHYFOUMX
TECTOBHUX CHUCTEM € Te, 1[0 CEPBEPOM Y JaHOMY BHIIaJKy BHCTyMa€ HOYTOYK BHUKJIagayda, a 3B sI30K
31 cMapThOHAMU CTYICHTIB 3IIMCHIOETHCS Yepe3 JTOKATbHY MEPEXKY, B TOMY 4Hcii 1 poytep. Lle mae
3MOTy OyTH HE3aJIeKHUM BiJl 30BHIIIHBOTO 1HTEPHETY, a TAKOXK 3aiITH B HaBUAJIHHOMY MpOIleci
cMapTPOHU CTYIAEHTIB, SKI 3a3BUYail BIJIBOJIKAIOTH iX TMiJ Yac 3aHiITh. laka TEXHOJOTIsA
TECTYBaHHsSI HE BUMAarae HasBHOCTI KOMII IOTEPHOTO KJIacy i MOke OyTH MpOBeACHA B OyIb-sKiid
ayuTopii.

Angular no0Ope miaxoauTh AN AOJATKIB, SKi TMOBUHHI TpaIlOBaTU B JCKLIHKOX
cepenoBUIax po3poOku. SIKIo mporpamMa Mae mpairoBaTyd Ha BeO, a Takoxk Ha Windows abo Mac,
BU MOXKETE JOTPUMYBATHCS OJHOTO 3 YHUCICHHUX TYyTOpialiB Ans 3amycky Angular-monmaTtkiB 3
nonyisipuuM Electron project. Y Hamomy BUMajaky BiH JTOIOMOXKE€ BHUPIIIMTH MPOOJIEMY TOBIUX
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Mepexo/[iB MIDK CTOPIHKAaMHU 3aBIASKH CHCTEMI, sKa mpamoe abcomoTHO 06e3  (GOHOBHX
mig3aBaHTaXeHb CTOPIHOK. CTOPIHKHM BioOpa)karoThCs TUIBKH MPH mepexoji Ha HoBuii Route. Ha
puc. 1 300pakeHO OIHKC NUISIXiB, 0 BAKOPUCTOBYE JaHUN 3aCTOCYHOK.

Pucynok1 — Onuc nuisxiB y Angular

MakcuMaabHUH piBEHb MOIYJIBHOCTI TpOorpamMu 3a0e3MmeuyeThes 3aBIsSKH TOMY, IO Y
Angular BukopucroByeThcsi Ter (@Component, SIKHHA BiJOMHI SK JE€KOpaTop, 00 BiA3HAYUTH
KJIaCH, SIKi BpaXxOBYIOTh €JIEMEHTH, 10 MOKYTh OyTH BukopucTani y Bamiit HTML-po3mitmi. Y Bac
€ MOXJIMBICTh TiepenaBaTd BiacTuBOCTi (@Component mnsi omucy enemenra. Ha puc. 2
MIPEJICTABICHUIA €JICMEHT KOJIy, IO BIAMOBIIA€ 3a mepeaady JaHoi BIACTHBOCTI.

| Pucynok 2 — Bukopucranns tery (@Component

Brnactusicts selector BuzHauae im's Tera npu BBenenHi B HTML. Bukopucranns cenexropa
<my-app> BKa3ye (perimMBopky Angular, mo poOuTH, Koiu BiH O6aunTh Ter <my-app> B HTML.
BrnactuBicts template xoHTpomioe, 1m0 noBuHeH pobutn HTML, Koau BHKOPHCTOBYETHCS
koMmoHeHT. [Ipukian Bukopuctanus template mokazano Ha puc.2, a KOHKpeTHHUH Qailn, 10 sSKoro
BeJIe MOCWIAHHS, IMPEJICTaBlIeHUH K cTaHgapTHUM html-¢aitn 3 po3miTKOI0, TUIBKHM Yy BUIJIIL
3BUYAITHOTO KOHTEWHEpa /I BUBEICHHS 1 BBeICHHs iHQopMailii kopuctyBadesi. e 3pydHo s
pO3yMiHHS poOOTH (PpeliMBOPKY, OCKUTBKH SBHO BUAHO TOJILT JIOTIKH 1 BiIOOpaKeHHS.

Ha puc. 3 306paxenuit HTML-daiin nias Angular 3 TUIIOBOIO pO3MITKOIO Ui BIAIIPaBKU
(dbopMH IIpH BXOJIl Y CUCTEMY.

30



Hayka Ta BUpOGHMIITBO

2020 p. Bum. 22
Ingpopmauinini mexnonocii

Pucynok 3 — Cranmaptauii HTML-daiin nins Angular

I[J'IH COpPTYBAHHA IIUTAHb Y TECTI BI/IKOpI/ICTaHI/Iﬁ AJITOPUTM BHUIIAAKOBOT'O COPTYBAHHA, SIKUH
3aa€THCA KOAOM:

var shuffledArr = arr.sort(function(){
return Math.random() - 0.5;

)

Metox SOrt y mkaBacKpiTOBMX MacHBaxXx B SKOCTI apryMeHTy HpuiiMae (QyHKIiO-
kommaparop. s ¢yHKIisi MOBHHHA MPHUIMATH JBa €JIeMEHTa MAcHBY 1 MOBEPTATH YUCIO. SIKIIO
YHCII0 MO3UTHUBHE, AJITOPUTM COPTYBAHHS BBaXKae, 110 MEPIIUN eJeMEeHT OUIbILINIA; SKIO HEraTUuBHE
— TO MEepIIM{ eJIEMEHT MEHUIMH; SKIIO K KOMIapaTop MOBEpPTa€ HyJb, TO B paMKax JaHOIO
COPTYBaHHsI €JIEMEHTH BBA)KAIOTHCS PIBHUMH. SIKIIO M BUIJIIOM KOMIIapaTropa IeperaTH
¢yHKIIIO0, sika OyJ/ie MoBepTaTU MO3UTHBHE a00 HETaTUBHE YHMCIIO BHUIIAJKOBUM YHMHOM, TO MacHB
BUSIBUTBCS BIJICOPTOBAHUM y «BUIAIKOBOMY» MOPAIKY. Take mepeMilllyBaHHs MIBUAKO KOIYETHCS.

JlaHuii anropuTM MepeMilllyBaHHs Ma€ 4YacOBY CKIIQJHICTh O(n) . OnHak, 3Bakarouu Ha TOM (akT
, TI0 y HAIlIOMY MaCHBI 3aBX/IHU € TUTbKH 4 BIAMOBIII , IIEH aJrOPUTM MPALOE MIBUAKO Ta HAIHHO.
InTepdeiic 3acTocynky
Ha 6a3i ¢peiimBopky Angular 6yB po3poOieHuii Be0-3aCTOCYHOK, 110 MICTUTh CTOPIHKHU:
peectpariiss  kKopucTyBaua (puc.4), CTOPIHKH BXOJy B cHcTeMy (puc.5), MaHenb aaMiHiCTpaTopa

(Bukiagava) (puc.6) , CTOpiHKY, IO BIAMOBIA€E 3a TOJaBaHHS TECTIB y pydYHOMY pexumi (puc.7) Ta
CTOPIHKY BMKOHAHHSI TECTYy CTyJIeHTaMu (y4HsAMH) (puc.8) .

Pucynok 4 — CropiHka peectpariii KopucryBayda
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BUCHOBKHA

Jlane mocii/pKeHHS BKaszye Ha Te, IO JaHUH (QperMBOpPK Moke OyTH BUKOPHCTAHMU IS
CTBOPEHHS Be0-3aCTOCYHKY, METOIO SIKOTO € OpraHi3alis TeCTyBaHHS CTYAEHTIB a00 y4HIB MiJ yac
HaBYAJIbHMUX 3aHATh Ta 3a0e3leyeHHs e(EeKTUBHOIO 3BOPOTHOTO 3B’s3Ky. B momamemomy
IUIAHYETHCS TIPOBECTH NEPeBipKy POOOTH 3aCTOCYHKY il Yac 3aHATh Ta BIOCKOHAJICHHS HOTO
¢ynkuionany. Takox TmIaHyeTbecss po3poOka (yHKIIOHATY, MO0 Ja€ MOXJIHMBICTD BHUKJIagady
3aBaHTaXXyBaTH JI0 TECTIB (DOTO Ta BijI€O.
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Byaanuyk O. H., Byaanuyk I'.I'., Jlo3oBoii B.C.

HNCIOJIB30BAHUE WEB-IIPJIOKEHHUS HA OCHOBE ®PEMMBOPKA
ANGULAR JIJISI OPTAHU3AIIMY TECTUPOBAHHME BO BPEMS YUEBHbBIX
3AHATUI

B oannoii pabome uccnedyemcs 603moxicHOCMb pa3pabOOmMKU U UCHOIb308AHUS Web-
NPUNOdICEHUsL HA OCHOGe (hpetimeopka Angular ons opeanusayuu 0OpamHoOU C653U 6 ayoumopuu 60
8pems 3aHAmuil.

Hannvnii  ¢peiimeopx  obecneyusaem yoobcmeo unmepgetica 6e6-NPUNIONCEHUN  HA
PA3IUYHBIX YCMPOUCMEax 6e3 02paHuyeHutli Ha UxX YHKYUOHATbHOCMb. Dmom (hpetimeopk umeem
MHO20 MOWHBIX (PYHKYUL, NO360IAIOUUX PAPAOOMYUUKAM JIe2KO C030A8amb 0OHOCMPAHUYHbIE 6€0-
npunodicenusi. Angular xopouwto nooxooum O0as NPULOHCEHUL, KOMOopble OONNCHbL pabomamov 8
HeCKOIbKUX cpedax pa3pabomiu.

OcHosHOll  npunyun pabomuvl eO-NPUNONCEHUSI OA3UPYemcs HA Yice Cyuecmeyrowel
cucmeme NPOXOHCOeHUsi mMecmog 60 6pems obyuenus. Ho nockonvky Hneomwvemaemou 4acmuvio
Hawlell JHCU3HU CMAIU MOOUTbHbIE YCMPOUCMEd, MO UX MOJICHO UCHOIb308AMb 80 BPeMs
mecmupoganusi. OCHOGHLIM OMAUYUEM OM CYWEeCMBYIOWUX MeCmogblX CUcmem, KOomopoe
npeoiazaemcsi 8 OAHHOU pabome AGNAEMCA MO, 4MO CepeepoM 6 OAHHOM Clyyae Gblcmynaem
HOYmMOYK npenooagamenis, a C843b CO CMApM@POHaAMU CMYOEHMO8 OCYWeCmBIAemcs uepes
JIOKATIbHYIO Cemb, 6 MOM uucie u poymep. Imo no3eoisem Oblmb HE3A8UCUMBIM OM BHEUHE2O
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UHMEPHema, a makdice 3a0eticmeosams 8 YueOHOM npoyecce cCMapm@onvl CMyOeHmos, KOmopble
00bIYHO OMENeKaom ux 80 epems 3auamui. Taxkas mexwonro2us mecmuposanus He mpeoyem
HAIUYUSL KOMRBIOMEPHO20 KAACCA U MOdCem Oblmb Npo8edeHa 8 1000u ayoumopuu.

Ha 6a3ze oannoco ¢hpetimsopka 06v110 c030aH0 8e6-npuiiodcerue, no38oaiouee npogecmu
mecmupoganue cmy0eHmos 60 pems 3aHAmus. J{annoe eb-npuiodxcenue pabomaem no NPUHYUNY
OOHOCMPAHUYHO20 NPULONCEHUS. DMO NO360Jislem YMEeHbUUMb 8PeMs 3a2PY3KU KANHCOOU HOBOU
cmpanuybl npu 8x00e 8 npuiodicerue. s copmuposku 60nPOcos 8 mecme UCNOIb308AH AN2OPUNM
cayuatnou  copmupoeku. baza mecmoe cozdaemcsi KadcObiM npenooasamenem Oasi  C8oell
oucyuniaunsl. Mooicem Oblmb UCNOIBL308aAH O/ 000U  OUCYUNIUHBL KAK 6 Bblculell, maK U 8
cpeonetl wKoie.

Knwouesvie cnosa: ¢hpeiimsopx, web-npunosicenue, unmepgeiic, ancopummuzayus,
paspabomka, 0Opamuas cés3v.

Bulanchuk O. M., Bulanchuk G. G., Lozovoy V. S.

USE OF ANGULAR-BASED WEB APPLICATION TO ORGANIZE TESTING
DURING TRAINING

This article explores the possibility of developing and using an Angular-based web
application to provide feedback to an audience during a lesson.

This framework provides the convenience of web application interfaces on different devices
without any limitation of their functionality. This framework has many powerful features that allow
developers to create one-page web applications easily. Angular is well suited for applications that
need to run in multiple development environments.

The basic principle of web application operation is based on the already existing system of
passing tests during training. But since mobile devices have become an integral part of our lives,
they can be used in testing. The main difference from the existing test systems offered in this article
is that the server, in this case, is the laptop of the teacher, and communication with students'
smartphones is via a local network, including the router. It gives the possibility to be independent of
the external Internet and to leverage the students' smartphones in the teaching process, which
usually distracts them during class. This testing technique does not require a computer classroom
and can be carried out in any audience.

Using this framework, we created a web application that allows students to be tested during
a lesson. This one works on the principle of a one-page app. It reduces the loading time of each new
page when logging into the application. We used a random sort algorithm to sort the questions in
the test. Each teacher for his discipline can create his test database. The app can be used for any
subject in both university and school.

Keywords: framework, web application, interface,development , algorithmization, feedback.
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METO/ BI3YAJI3AILII IPU MOJEJIOBAHHI OBTIKAHHS BYJIUHKIB
METOAOM JUCKPETHHUX BUXOPIB

ObpobKra 6exkmopHo20 noOAl weuOKocmel ma U020 8i3yanizayisi € Hegio'€MHOI
yacmunow 6a2amvox 3a0ay YucelbHo20 mooenwsanns. l[Ipedcmasnenns pezyromamis y
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