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XepcoHcbKHii iep:KaBHUH YHIBepcuTeT, XepcoH, YKpaiHa

IIPOEKTYBAHHA CUCTEMH ABTOMATHYHOI O PO3IIOAITY PELIEH3YBAHHA
HA OCHOBI AJITOPUTMY I'EHJIA-IIEITII

DOI: 10.14308/1te000737

Y cmammi mnaeedeno npuxnao peanizayii aneopummy letina-ILllenni y cucmemi
aA8MOMAamuyHo20 po3noodiny cmametl O peyeH3yeanua. Pozensnymo aneopumm, iiozo
81acmMu8oCcmi ma 0coonu8OCmi 3acmocy8anHs. 3a3Ha4eHo eUMocU Ma NPeocmasieHo CIMpYKmypy
bazu oanux, wo ckiaoaemvcsa 3 mabnuys «articlesy, «reviewersy, «solution_reviewersy,
«keywordsy, «reviewer keywordsy, «article keywords». 3eepueno yeacy Hna @petimeopxu,
cepedosuwe pospobku ma cepsepu. Onucano @yHukyionan ingopmayitinoi cucmemu,
npomecmosanull Ha peanbHUxX OaHUX HAYKOB020 GUOAHHA. [lemanizosano (ynkyii, nos’sa3ami 3
000ABAHHAM, pedacy8aHHAM 1 GUOAIEHHAM cmamel, pooomol 3 KIOUOBUMU CLOBAMU MA
peyensenmamu. Bcmanosneno, wjo pesyniomamu po3nooiny 6y0ymo GiOPI3HAMUCS 8 3AeHCHOCMI
8i0 cmoponu iniyiayii (“peyensenm” yu “mema cmammi”). Taxooic 6cmanosieHo, wo po3nooin
O0yOde Oinvw uliOHUM Ol CmMOpoHu iHiyiayii. Y Oanomy eunaoxy ye 3zabesneuums 6ubip
HAUOIIbUW KOMNEemeHmHo20 peyenzenma 0as nyonikayii. Po3pobreno npoepammuuii npooykm Ha
OCHOBI Ybo2o aneopummy. Bin cniggionocumv 3a KIOUOBUMU CNLOBAMU 8APIAHMU BUOODY
peyenzenmie ma HAOAE NPIOPUMEMHICIb X NpusHauyeHHs. 1aKoxc € MONCIUBICIb PYUHO2O
Kope2ysanHs 3podienoco po3nodiny. Heodonikom yiei cucmemu € me, wo 60Ha po3paxo6ana Ha
Macosicmvb ma eenuki 06 ’emu 6xioHoi inghopmayii. Ilepesacoro € me, wo npoyec NPuHA4eHHs
peyeH3eHma 3a 8enuKoi KiIbKOCmi 6XIOHUX NOGIOOMIEHb MONCHA YACMKOBO A8MOMAMU3YE8amu.
Ilpooemoncmposarno, sik modenv peanizayii anreopummy I eina-Illenni ons 3adaui po3nooiny
cmametl No peyeH3eHmax NOKIAOeHd 6 OCHOBY CUCMeEMU, WO ONMUMIZYE pobOmy BUOAHHS,
NpUUBUOULYE | podUmMb OiNbUU eeKmMUSHUMU OKpeMi Npoyec, 30Kpema npoyec peyeH3ye8aHHs.
cmameil i3 ypaxy8anHaM KIIOU08UX NApamMempis.

Knrwowuosi cnosa: ancopumm Ieiina-lllenni, cucmema po3nooiny, peyeH3y8aHHs
nyonikayitl, 6aza 0aHux

Beryn

Ilocmanoska npobnemu. Bin vacy BuHaiineHHs anroputmy [eitma-llleruni BiH 1 ¥oro
Moau(ikamii 3HAWIIIM CBOE 3acToCyBaHHA y Oararbox cdepax JroAchbkoi nisuibHOCTI. Ha
CBOTOJIHI JUIsl YCIIIITHOTO (PYHKITIOHYBaHHS Pi3HOTO poay (ipMm, opraHizaiiiii Ta MiJIPUEMCTB
HEOOXiTHO MaTH PO3BHHYTY iH(OpMAIifHY CHUCTEMY, sSKa J03BOJISIE aBTOMATHU3yBaTu 30ip 1
00poOKy maHuX. 3O0LIBIICHHS TONMUTY HA MyONiKaIlii B PEIEH30BaHUX 30IpHHKAX BUKJIHKAE
notpedy y CTBOPEHHI CUCTEMH, sIKa O aBTOMAaTUYHO MPOTIOHYBAIA PEIICH3EHTIB 10 KOXKHOI CTaTTI.
Jns miel 3amaui Moke OyTH BUKOPHMCTAHO BKa3aHWUW alroOpuTM, sSKuUK Oyae mormomaratd
PO3MONIINTH CTATTI cepell PeleH3eHTIB Ha OCHOBI Moxudikanii anropurmy leina-Ilemmni. Lle
JOTIOMOXKE ~ 30UIBIIMTH  IIBUAKICTh PO3MOMIJICHHS CcTared cepel pOOITHUKIB BHUIAAHHS,
YPaxoBYIOUYM 3aMHATICTh PELIEH3eHTa HA MOMEHT 3aIlyCKy CHCTEMH, MOTO CIEIialbHICTh Ta 1HIII
MOKa3HUKU.

Ananiz ocmannix oocniodxcenv i nyonikayin. AATOpUTM yrepiue Oylo NpencTaBlIeHO B
poboti [1], sk HaOip mpaBWi, SKI TPUBOAATH 1O YTBOpPEHHs cTabimpHUX map. llpore, y
3aJISKHOCTI BiJl TOPSIKY OOpOOKM MHOXHH, pe3ynbTar Oylae HaWKpamiuMm i OfHiel 1 He
HalKpamuM [Jis 1HII0i. BusBIeHI HEMOMIKM METOAYy NpPHBEIH A0 TOSBH PI3HOBHUAIB I[HOTO
anroputmy. Hanpuxnazn, y po6oti [2] moka3aHo, 1o He MOTPiOHO poOUTH BCi MOPIBHSAHHS. Y
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poborax [3, 4, 5, 6] mokazaHo, K YTBOPIOIOThCS MapH, SKIIO HE Bcs iH(OpMAIlis JOCTOBIpHA,
KUTBKICTh €JIEMEHTIB JIBOX MHOXKHMH HE OJTHAKOBa, a00 ICHY€ KBOTa MPH BIIHOIIEHHI «0araro 10
OITHOTO».

Mema i 3a60aunnsi cmammi. MeTOIO CTaTTi € po3poOKa MOl CUCTEMH PO3MOILTY 3a
anroputmoM leiina-Illerni Ta CTBOPEHHS CUCTEMM PO3MOALTY CTared pelieH3eHTaM y 30ipHUKY
KypHaiy. [lns fgocsrHeHHs 1€l MeTH Oyfiu IOCTaBJI€H! Taki 3aBJaHHS: 3pOOUTH MOCTAHOBKY
3aa4l 1 BA3HAYUTH BUMOTHU JI0 MOZEN pO3Moiity; moOy1yBaTH Mojiellb poOOTH CUCTeMHU Ha 0a3i
anroput™my leina-lllenni, po3pobutu cucremy, sika BHKOPHCTOBYE OIHY 3 Monu(ikaiiii
ANTOPUTMY.

PesyabTaTi qocaizKeHHs

Ha mouatky po6oTH Hamoro ajiropuTMy MU MaeMO CIUCOK yCiX OO’€KTIB cTared 3 iX
XapaKTepUCTUKAMHU Ta CHHUCOK YCIX ICHYIOUHMX OO’€KTIB PELIEH3EHTIB, SIKi MalOTh CBOIO KBOTY,
TOOTO KUIBKICTh MAaKCUMaJbHO MOMKJIMBUX OOpOOJIOBAHHUX CTaTe 1 CHUCKU 13 KIIOYOBHUMU
CJIOBaMH, MOBOIO, sIKI BAKOHYIOTh pOJIb NpiopHuTeTy. JlaHi criucku — 11e Boo0aHHs PeLieH3EHTIB.
VYV peanizoBaHOMYy HaMH aJTOPUTMY CIHCKH «BIACIKAIOTH» T1 CTaTTi, AKI HE MArOTh HIYOTO
CHUIBHOTO 3 PELEH3EHTOM Ta CIYTYIOTh IPIOPUTETOM JJIs BiIOOPY cTaTeil Ui pelieH3yBaHHs.

[lepen mouaTkoM poOOTH ANTOPUTMY MU MAEMO CIHUCOK CTaTeH, SIKUM Yy Tpoieci poooTu
anroputMy OyayTh IPONOHYBAaTHCS pELEH3eHTH. BomHoyac MM MaeMO CHHUCOK 00 €KTIB
pELIeH3eHTIB, K1 OyAyTh K MOYKHA TOUYHIIIE MiAOUpATUCS AJIA CTaTeH.

Baza Crarei o e Baza Peuenzentin
RETOD, k Crcrena - [,
pana, Mponosnuis k ETHOMOR] CIORA,
AIOTLIS, L [Crarm - __Imona
HTIONOET CI0BA Peneirsent | R
Peuensent 2
Peuensent 3

JaTRepwennn
CrarTa
PenenienT | b
PenenzenT 2
PenenzenT 3

Puc. 1. Cxema pobomu cucmemu

Ilo6yoosa mooeni pobomu cucmemu. Hexait icHye NIB1 KIHIIEBUX HEMEPECIYHUX MHOXKUHU
PEIIeH3EHTIB 1 cTaTeil.

Hexait 4 = {a,,a,...,a,} — mHOXuHa crareir, a C = {C,,C,,...,C,} — MHOXHHA
PEIICH3EHTIB.

VY penieH3eHTIB € nepeBaru cepen crareit — cnucok P(Cj) 3 enemenTiB MHOKUHHN 4 D {Cj}.
Koxkna crarTst Moxke OyTH 3apaxoBaHa JIUIIE 10 OHOTO PEIEH3EHTA, alie KOXKEH PEIICH3EHT MOXKe
NpUIHATH KiIbKa crarei. Hexait ¢; > 0 mo3nHauac MakcuMalbHy KUIBKICTB (KBOTY) CTaT€i, Ky
Moske 00pobuTH penensent C,.

VY 1iit Mozen nmepeBaru pereH3eHTIB Ha TPyIax CTaTei MOBHICTIO BU3HAYAIOTHCS CITUCKOM
BIIACTHBOCTEH, TAKUX K MOBa CTaTTi, Tally3b 3HAHb PELICH3CHTA, KUTbKICTh CTAaTe Ha TOTOYHOMY
peniensyBanHi Tomo. 1106 omHa ¥ Ta ) CcTAaTTA HE MOTpanuia Ha po3IVIsA JIBiYl O PEIICH3CHTA,



BU3HAYMMO YMOBH: JUIsl OyJb-sIKOi MIAMHOXKHUHU cTaTell S C A, 10 CKIaAa€ThCs 3 HE OUTbIIe HIXK
q; — 1 crarta, 1 A0 Oyab-AKHUX JBOX CTaTed a,, a, & S,

S {al} >¢ §>{a2} & {alj >¢j{a2}, §>{al} >¢S2{(} & {al}>¢ {G}.

3a HasgBHOCTI Micug peuenseHT C; 3aBkKI¥ BBaXaTUME 3a Kpalle B3ATH CTATTIO, Ky BiH
BBA)KA€ 3a Kpallly B IHIMBIAyaJlbHOMY IIOPSJIKY, HE3AJIEKHO BiJl TOTO, K1 CTarTi norpanumm B C,.

KntouoBe moHATTS — cTaOUIbHICTH po3moziny. Po3moain crareit mo pereH3eHTax
CcTablIBbHUH, SKIIO HE iICHY€ OJOKYIOUOTO 1HAWBIAYadbHOTO areHTa abo mapw, MO CKIAAAEThCS 3
perieH3enTa i rpynu crareil. IcHye cTaOiibHHUN pPO3MOILNT cTaTel MO peleH3eHTax, KU Moxe
OyTM 3HalWJEHO KOHCTPYKTHBHO, Yy pe3ynbTaTi poOOoTH MOAM(DIKOBAHOTO aJITOPUTMY
leiina-lllerumi. ¥V Bepcii anroput™my, y sKid mpono3uiii poOnsTh CTaTTi, €IUHA BiAMIHHICTh
TOJISITa€ B TOMY, 110 PEIICH3EHTH MOXKYTh TUMUYACOBO MPUMMATH O1IbIIIE OHIET MPOTO3UIIii, aje B
MeXax KBOTHU. A y BepcCil aJlrOpUTMy, B K IPOMO3UIT poOIsATh PELIEH3EHTH, OCTaHHI MOXYTh
MOCHJIATH KiJTbKa MPOMO3HIIi OAHOYACHO, aJie B MEXaxX KBOTH.

Ha mnepmomy erami poOOTH CHCTEMH MH CTBOPIOEMO CHHCOK, J€ K4 — I
imeHTUIKAIIHHUNA HOMEDP CTaTTi, a 3HAYEHHS — CIHMCOK 13 yCiX BIAMOBIJHUX PEICH3EHTIB, SKi
MalTh Yy CIHCKYy CBOiX IepeBar MOBY 1 KIIIOYOBI CJIOBAa CTaTTi, HE3BAKAIOUM Ha SKOMY
MPIOPUTETHOMY MICLII 3HAXOAUTHCSA MOBA 1 KUIBKICTh KJIIFOYOBHX CJIIB CTATTI AJIS1 PELIEH3EHTA.

Ha npyromy erami poOOTH ajJrOpuTMy MU OTPUMYEMO CTBOPEHMH Ha IMEPLIOMY KpOIii
CIIUCOK CTaTed 13 yciMa MOXJIMBHMH BIAMOBIIHMMH 0 YMOB PELEH3EHTIB. TOOTO 10 KOXHOT
ctarTi OyB CTBOpeHMI HAOIp 13 PELeH3EHTIB, SIKI MOXKYTh PELICH3yBaTH CTATTIO, PO3YMilOYH MOBY
CTaTTi 1 MalOuu BKa3aHy JAESIKY KUIbKICTh KJIFOUOBHUX CIIB cTaTTi. J{ami, 3riJHO 3 MOCI1JOBHICTIO
OpPIOPUTETIB JAJsl MPU3HAUEHHsS PELEH3eHTa, a caMe MOBa, KJIIOYOBI CJIOBA, KUIBKICTH POOIT,
OTPUMAHHMKA CIHCOK COPTYEMO 3a MOBOKO y TOPSAKY cragaHHs. ToOTO isg KOXKHOI CTaTTi
CTBOPIOEMO CIIMCOK 13 PELICH3EHTIB Yy MOPSAIKY CIaJaHHs 32 MOBOIO, JIe Ha MepLIoMy Micii Oyae
3HAXOAMTHUCS PELIEH3EHT, Y SIKOTO MOBa CTATTI Ha OUIbLI MPIOPUTETHOMY Micl BiJ iHIIUX. [licns
IIbOI'O MU YCIKQEMO HAlll CIIUCOK PELIEH3EHTIB /s CTATTi A0 TPhOX — Y TaKUH crocid oTpuMyemMo
TPHOX KaHAMJATIB (SKIIO iX OLIbIIE TPHOX) y MOPSJIKY ClIaJaHHs 3a MPIOPUTETHICTIO MOBH, SIKI
BOJIHOYAC Y COO1 MArOTh KJIFOUOBI CIIOBA JIAHOT CTATTI.

OckinpKkHd Ha MomnepeAHbOMYy eTami OyB OTpUMaHHUIl CIHUCOK 13 JIIObMH, Y SIKHUX MOBa
CTarTi Ha HaMOLIBII MPIOPUTETHOMY MICI CTOCOBHO 1HIIUX 1 MPH I[bOMY BKIJIIOYAIOTh y CBOIX
BIIOJIOOAHHSAX CTOCOBHO KJIFOUOBHUX CJIIB KJIFOUOBI CJIOBa CTAaTTi, COPTYEMO HAIll MACUB JaHMX 3a
KIJIBKICTIO IMX CIiB. SIK pe3yabTaT, Ha BHUXOJAI OTPUMYEMO JUI KOXKHOI CTaTTi y MHOPSAKY
HaOUIBIIOro BIIOJOOAHHS TPhOX PELICH3EHTIB.

BignosimHo 10 mpeameTHoi oOmacTi cucTteMa OyayeThCsl 3 YypaxyBaHHSM TaKuX
0COOIMBOCTEN:

e (CrarTs HamKMCcaHa OJHUM aBTOPOM.
e  CrarTs peLeH3y€eThCsl TPhOMa PELieH3eHTaMU.
e PereH3eHT MOXKe peIleH3yBaTH JICKiIbKa CTaTeH.

SO @

M N

Kmiouosi cnoea

PeueHaeHT

Crarma
‘l|H%%%%%‘Hii%ii;“’;iillli%%illll’ ‘l|||ii|||||||'

Puc. 2. ER-diacpama cucmemu peyeH3y8anHs




npoekty. [loBunen Oytu cnocid:
e 30epiraru iHpOpMALIiIO PO CTATTi;
30epirat iHQOpMAaIIiIO PO PEIECH3EHTIB;

Cucmemamuzayisn gumoz 00 bazu oanux. CHOpMyITIOEMO BUMOTH 710 0a3u JaHUX IHOTO

30epiraru iHGOpMaIlito Mpo 3aTBEP/KEHI CTATTI A0 PEIICH3CHTIB;

[ ]
[ ]
o AoaaBaru, p€aaryBaTi, BUAAIATU CTATTIO,
[ ]

JIO/1aBaTH, pelaryBaTu, BUAAISTH PELUEH3EHTA.

Tabnuys 1.
Cnosnux 0aHux npo cmammio

EneMeHT manmx

Onuc

ABTOD ITIb aBTOpa crarTi
Hazsa Hazsga crarTi
AHoTars AHoTaris crarTl

Kirouosi ciiosa

Kirouosi ciioBa crarTi

Mosa

Mosa crarti

Tabnuys 2.
Cnosnux 0anux npo peyenzenma

EnemenT nanmx

Ormic

I1Ib

I1Ib penensenTa

Kirouosi ciiosa

CHIuCOK KJIFOUOBUX CJIiB

Mosa

CHOUCOK MOB

3alHATICTD

KigpkicTh 00p0o0OIIOBaHUX CTATCH

MOETHAHHS IEK1THKOX TaOIUIh Yepe3 30BHIMIHINA KITFOU.
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baza nmanux moBuHHA OyTH CHIpPOEKTOBaHA TakK, MO0 3amuUTH OOPOOIISIIMCS SKOMOTa
mBue. Jlocarty boro MoXHa 3a paXyHOK BUKOPHCTAHHS PesLiiHOI Moieni 3B s3KiB, TOOTO

s ontuMansHOI pobOTH crucTeMu Oyla0 BHUPIIIEHO MOOYIyBaTH Taky 0a3y HaHUX, siKa
MICTATAME TaOJIHUIII:
reviewer keywords .

articles, reviewers, solution reviewers, keywords, article keywords,



articles |
» id integer -+ reviewers

.'I‘ author text \ |so|ution_reviewers //,;_7? id integer
f title text \ = o Vs " full_name text

| annotation text T - - / / language text

| = article_id integer i [

status integer dl rocessing integer
| J reviewer_id integer — Z d d
language  text { created_at timestamp

created_at timestamp [ updated_at timestamp

updated_up timestamp |

\ keywords
article_keywords
_— id integer -+

\ id integer -~ N \
\ : : pd title text
article_id integer L : \\ '
__— created_at timestamp ~— ol o

updated_at timestamp

|
| | reviewer_keywords
id integer

reviewer_id  integer

keyword_id  integer =T

Puc. 3. Cmpyxmypa 6a3zu oanux

VY tabmuii «articles» 36epiratorees ctarTi. KokHa ctarTs Mae igeHTUdIKAIHHUNE HOMED,
SKUN SBISIETbCA TepBUHHUM KiroueM, [1Ib aBropiB, Ha3By, aHOTAIlil0, MOBY, CTaTycC, SIKUI
BIJINTOBIJIa€ 3a PEIIEH30BaHHICTh CTATTI, JaTy AOJaBaHHs 1 OCTAHHBOTO Pe/laryBaHHSI.

Tabnuust «reviewers» MiCTUTH iH(OpMalio Mpo peueH3eHTiB. BoHa mae Taki moms, siK
inenTudikaiiauii Homep (mepBuHHMM KiIro4), [11b pernieH3enTa, ciucok MoB 3a MPIOPUTETHICTIO,
KUTbKICTh 0OpOOTIOBAaHMX CTaTeil Ha JaHWH MOMEHT 4acy, JAaTy JOJaBaHHS i JIaTy OCTaHHBOTO
penaryBaHHs.

Tabmuust «solution_reviewers» ciayrye i yTBOpeHHs 3B’s3KiB. BoHa ckiiagaeTncs i3
imeHTU(dIKAIIHHOTO HOMEPY, a TaKOX 30BHIMIHBOTO Kitoda article id, skwit 3B’s3aHuil 13
NEepBUHHUM KJIoueM Tabnmui «articles», 1 30BHIIIHBOrO Kiroya reviewer id — 3B’s30K 13
TaOJULEIO «IeVIEWersy.

Jlnst 30epiraHHst KIIIOYOBHX CIiB ciyrye Tabnuis «keywordsy, ska Mae iqeHTudiKaiiHui
HOMeEp, Ha3BY KIIFOYOBOTO cJioBa (200 CTPOUKY), AaTy AOAABaHHS 1 pelaryBaHHSI.

Penensent  1moB’sA3aHl 3 KIIIOYOBMMH  CJIOBaMH 334 JOIIOMOIOIO0  TaOimIi
«reviewer keywordsy, y AKii 3HaXOmAThCS 1ICHTH(IKAIIIHI HOMEpa KIIOUOBUX CIIIB Y MOPSAKY
MPIOPUTETHOCTI IX JJIS pelieH3eHTA.

VY cBoro yepry Oyio BHUpileHO CTBOpUTH Tabnuio «article keywords» amns 3B’s3Ky crarTi
13 KJIIOUOBHMH CIIOBAMH, SIK1 30€pIiratoThCsl y MOPAIKY MPIOPUTETHOCTI ISl CTATTI.

Jlist mokparneHHs: poOoTH Haj CUCTeMOl0 OyB oOpanmii PppeiiMBopk Laravel, Tomy 110 BiH
Mae:

e Bundles (Moayni) — € peno3uTopiii 3 BEIUKOIO KUTBKICTIO MOIYIIB.

o The Eloquent ORM — ActiveRecordORM, Bmie OymayBaru 3B’s13ku (many to many, one

to many, one to one).

e Migrations — nmpaBuia XOPOIIOTO TOHY.

e Dabpuku — JONOMOXKYTh 3aIIOBHUTH 0a3y TaHUX TECTOBUMH JaHUMHU.

V sxkocti cepenoBuina po3poOku Oyno oopano NuSphere PhpED. NuSphere PhpED — ne
MporpamMHUi MPOAYKT Il (pOpMyBaHHS TONATKIB 13 3aCTOCYBAHHSIM MOXJIMBOCTEH 0a3 JaHUX 1
xoxiB knacy PHP, HTML, XML, CSS. Moot nporpamyBannsi oopanu PHP. [/lnsa rpadiunoro
odopmiieHHs1 Oyna obpana 3B’s3ka HTML/CSS. Onnak icHytoTh crieniaibHi CSS-ppeiiMBopku
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JUIs TIOJNIIeHHsT poboTn web-au3aitHepa. i po3poOKH 30BHIIIHBOTO BUIVISLY HAIIOTO MIKPO
cepBicy MU Hajanu nepesary ¢gpemBopky Bootstrap. CTBopeHMit ik HaOip 1HCTPYMEHTIB ISt
CTBOpEHHSI calTiB Ta web-gomarkiB kommanieto Twitter, Bootstrap 3aifHSIB BHCOKY IO3HUIIIIO
cepen pO3pOOHUWKIB 3aBISIKA CBOIM aJanTUBHOCTI, MPOCTOTI Ta CydacHOCTi, ajpke Bootstrap
BUKOPHCTOBY€E HalHOBIII po3podku B obracti HTML u CSS. [lu3aiin noBuHeH OyTH CydyacHHUM,
y TOH ke Yac 3po3yMUINM 1 QyHKLIOHAJIbHUM. 3a Jornomoror Bootstrap moxkHa 6e3 mpobiem
BTUIUTH L€ B )KUTTS, BUKOPUCTABIIN OJIMH 13 TOTOBUX I1a0JIOHIB, UM HAMKCABIIN BIACHUI.

Cepen criucky ceppepiB — Denwer, Xampp, Vertrigo, OpenServer — Hamu OyB oOpaHuit
octanHil, ajke OpenServer — 1ie nopraruBHuil JokaabHuii WAMP / WNMP cepsep, sikuii Mmae
6arato(yHKI[IOHAJIbHY KepYIody MpOorpaMy i BETUKUNA BUOIp KOMIIOHEHTIB, 110 MiIKJIIOYA0ThCS.

CucteMy nepeBipeHO Ha OCHOBI CIIPaBXHIX JaHUX, a caMe CTaredl OJHOro 3 XKypHaJiB
XepCOHCHKOTO JIEPKABHOTO YHIBEPCUTETY, SIK1 3HAXOASTHCS 3a afpecoro «http://ite.kspu.eduy.

@Dynxyionan ingopmayitinoi cucmemu. CHUCOK yCiX HasBHUX CTaTed y >KypHall MOXKHA
MoOaYnTH, HATUCHYBIIIA B MEHIO «YC1 CTATT1». 3a 3aMOBYYBaHHS B CHCTEMI OOpaHa 111 BKJIAIKA.

e JlomaBanus crarti. [lorpanutu y dopmy momaBaHHS CTarTi MOXIJIMBO, HATUCHYBIIHM B
MEHIO yHKT «Jlonaru crarTtion. @opma 107aBaHHs NpeCTaBlIeHa Ha PUCYHKY 4.

ABTOp:

Tapac Wes4enko

Hazga cTaTTi:

Liikasi axmu

AHoTauin:

#, WO «MANMPA0TE» HEOo, | 3a0NYKa8 y ol HyMaky.
IBKI

KnievoBi cnoea:

* QOHOCTOPOHHI YHKUIT | | * ysaraneHeHi matpuui MFanya || = Mapia MeHTunog.

MoBa:

YKpaiHcbka
Hogamn

Puc. 4. Bixno oooasanns cmammi

eBBeneHHsI KITIOYOBHX CJIIB BiJIOYBA€ThCS TaK: HATUCHYTH TIOJIE «KJIFOUOBI CJIOBa»; Y
BUIIQ/IA0YOMY CIHCKY Bi0Opa3siTbcs BCi KIIIOUOBI CJIOBAa CHUCTEMHM, BHOEpITh MOTPiOHMHU (3a
HEOOX1JIHICTIO JeKUIbKa). Peasi3oBaHO MONIIYK KJIIOYOBUX CJIIB Y CHUCKY ONIIN — Ui LbOTO
HATHUCHITH HAa TOJI€ KIIFOYOBHX CIIIB 1 MOYHITH BBOIUTH CIOBO (puUc.5).

KnryoBi cnoga:

(OYHKUT B, MATPHLE

Bifeo nekyja
BiIKPWTA OCBITA
MEpEKHI TEXHONOTI! BIAKPHUTIX CHCTEM

BiICTABAHHA Y HAB4YaHHi

Puc. 5. Iowyk knrouosux cnie

ITicna BBeA€HHS 1aHUX HATUCHYTH KHONIKY «JlomaTuy.
[Tpo BHasie nogaBaHHS CIIOBICTUTH IMOBITOMIIEHHS 31 3MicTOM «CTaTTs AOTaHAY.
ePenaryBanns crarti. [loTpanutu y ¢opMmy penaryBaHHsS MOXIMBO 31 CTOPIHKH «Yci
CTaTTi», HATUCHYBIIM KHONKY «PenaryBatu» HaBOpoTH HEoOXiqHOI ctarTi. PegaryBaHHs cTaTTi
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Ma€ iAeHTUYHUH iHTepdelc A0 JOAaBaHHS 3 TIEKO JIMIIE PI3HUIICI0, M0 3aMiCTh KHOIKH
«lomatn» — «PemaryBatu». Ilpo Bmame pemaryBaHHS CIIOBICTUTH BIJAIMOBIJHE IMOBITOMJICHHS
«CTarTs OHOBJICHAY.

eBunaneHns crarti. [1{o6 BumanuTu cTarTio, HEOOX1THO HATUCHYTH HaBIPOTH HEOOX1THOT
crarTi KHONKY «Bumamutm» Ha cropinmi «Yci crarti». IIpo Bmane BUaajeHHS CIOBICTUTH
noBiiomiieHHs «CTaTTs BUJATICHAY.

ePeuenzentu. CHUCOK YCIX HAasBHUX PELEH3EHTIB Yy JKypHajal MOXHa MO0auyuTH
HATHCHYBIIN B MEHIO «Yci perieH3eHTH». [loTpanutu y popmy momaBaHHS pelieH3eHTa MOXKITUBO,
HaTHCHYBIIM B MCHIO MyHKT «Jlomatu peren3enTay. [licis BBeICHHS JaHUX HATHCHYTH KHOIKY
«domatu». IIpo Boane momaBaHHS CIIOBICTUTH MOBIIOMIIEHHS 31 3MicTOM «PerieH3enTa 1oaaHo»
(puc.6).

nie:

|BaHOB IBaH |BaHOBKY

Knroyogi cnoea:

| * opHoCTOpOHHI yHKLT npoTo|

anreOpaiiHa ataka Ha NpoToKoN 0OMiHY KITIUaMH MG PYBAHHA.

NpOTOKON 0OMIHY KI4amMK
Mopatu

Puc. 6. Jlooasanus peyenzenma

[[{o6 3amyCTUTH aJTOpPUTM PO3MOALTY CTAaTed MO PeIeH3eHTaX, HEOOXiTHO MepeiTH Ha
BKIaaKy «Pobora cuctemm». Ha miif cropinii OyayTh BimoOpakeHi BCi CTaTTi, AKi Ha JaHUUN
MOMEHT Yacy HE pereH30BaHi (puc.7).

CraTTi ANA peueH3yBaHHSA 3anycTim
Hazea ABTOp Moea
Hazea cTatTi 1 ABTOp 1 AHFIACEKa

¢ Ha3Ba cTaTTi 2 AeTop 2 VKkpaiHcbKka
Hazea cTatTi 3 ABTOp 3 VKpaiHCeKa
¥ Haaga cTatTi 4 AsTop 4 YKpaIHCbKa
# Hasga cTatTi 5 AeTop 5 YkpaiHceKa
Hasga cTatTi 6 ABTOp 6 YKpalHCbKa

Puc. 7. Obpanns cmameti ons pobomu cucmemu

HeoOxiqHo momiTUTH HEOOXiJHI CTAaTTi 1 HATHCHYTH KHOIKY «3amyCTUTH» B MPABOMY
BEPXHBOMY KYTKY.

[Ticnsa 3aBepuieHHS pOOOTH ANTOPUTMY CHCTEMa BUIAE MPOMOHOBAHUHN BapiaHT BHOOPY
pELeH3eHTa IS CTaTTi, 3aIMIIAI0Yl MOXIIMBICTh OCTATOYHOTO 3aTBEPKEHHS aMiHICTparopy i3
3aMpONOHOBAHUX KaHAUIaTiB (pHC.8).
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rlpOI'IOHOBaHHlﬁ pesynbrart MiaTeepanT

Hazea crarTi AgTop PeueHseHT

Hasea ctaTtTi 1 AeTop 1 Mpiseuwe, im'a v

Hasea cTaTTi 2 AeTop 2 Mpiaeuwe, im'A

Hasea cTatTi 3 AsTop 3 MpisBue, iM'a v
Mpissule, iM'a

Puc. 8. Ilpononosanuii pezynemam

[TianTBepauBIIM CBiil BUOip, cCHCTEMa OMITHTb CTaTTi, SKUM OyB MPU3HAYCHHUI PELICH3EHT,
30UIBIINTh KiIBKICTh POOIT y PpEIEeH3eHTa 1 MOBIIOMUTH IMPO YCHIIIHICTh ITOBIIOMJICHHSIM
«PenieH3eHTH 3aTBEpKEHI ! », IEpeHaNpaBUBIIN Ha CTOPiHKY «PoboTa cucreMuy.

Jlnst meperisay pereH30BaHUX CTared HeoOXiqHO B OOKOBIM TMaHedi MEHIO HAaTHCHYTH
nyHKT «Pesynbrarm». Ha cropinui «Pesynasratu» BimoOpaskaeTbesi CHHMCOK i3 Ha3BU CTaTTi, ii
aBTOpa 1 peleH3eHTa, sKuil OyB 3arBeppkeHHi 3a crtarTtero. [1Ib pereHseHTa € mocwiiaHHsIM,
HATHCHYBIITM HA SIKE MOKHA TTOOAYUTH BC1 CTATTI, 3aTBEPKEH1 32 HUM (puc.9).

PesyneraT
Hasea cTaTTi AsTop PeueHseHT
Hasea cTatTi 1 ABTop 1 PeLeH3eHT 1
Hasea cTaTTi 2 ABTOp 2 PeueHseHT 2
Hazea cTaTTi 3 ABTOp 3 PeyeHaeHT 3
Puc. 9. Cmammi, 3am6’epaO/C€Hi 3a peyeHzenmamu
BucHoBok

VY mpormeci gocipKeHHsT MOOyI0BaHO MOENIb peanizarii anroputmy [eina-Ilemmi mms
3amayl pO3MOJUTy CTaTel MO peleH3eHTax >KypHaldy 30ipHHKa. 3a Ii€o Mopaeuio Oyna
CIIPOCKTOBAaHA 1 CTBOPEHA CHCTEMa PO3IMOAUTY CTaTel MO peleH3eHTaX KypHaly 30ipHHKaA, sKa
nependadae Taki MyHKTH, $K: OTMepallii oJaBaHHsS/pelaryBaHHS/BHIAJICHHS 31 CTaTTAMH,
pEleH3eHTaMH, TPU3HAUCHHsI PELeH3eHTIB. BUKOpHCTaHHS Takoi CUCTEMH JacTh MOMKJIHMBICThH
30UIBIINTH IIBUAKICTH 00poOKM iH(popMamlii Mpo cTaTTi Ta PO3MOAUT iX cepell pEeleH3EHTIB
BUJIaHHS, 3 YpaxXyBaHHSM PO3IMOLTY MMapaMeTPiB, TAKUX SIK 3aMHATICTh, CIIEIIadbHICTh, MOBA.
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Nataliia Valko, Artem Zaporozhchenko

Kherson State University, Kherson, Ukraine

DESIGN AND REALIZATION OF AUTOMATIC DISTRIBUTION REVIEW
SYSTEMS BASED ON GAIL-SHAPLE ALGORITHM

The article provides an example of implementing the Gale-Shapley algorithm in an
automatic article distribution system for peer review. The algorithm, its properties, and
application specifics are discussed. The requirements are specified and the database structure is
presented, consisting of the tables "articles", "reviewers", "solution reviewers", "keywords",
"reviewer keywords", "article keywords". Attention is paid to frameworks, development
environments and servers. The functionality of the information system, tested on real data from a
scientific publication, is described. Functions related to adding, editing, and deleting articles,
working with keywords, and reviewers are detailed. It is noted that the distribution results will
vary depending on the initiating party ("reviewer" or "article topic"). It is also established that
the distribution will be more advantageous for the initiating party, in this case, ensuring the
selection of the most competent reviewer for publication. Additionally, a software product based
on this algorithm has been developed. It associates options for selecting reviewers with
keywords and prioritizes their assignment. Manual adjustments to the distribution are also
possible. A drawback of this system is its focus on mass and large volumes of input information.
An advantage is that the reviewer assignment process can be partially automated, especially with
a large number of incoming messages. It is demonstrated how the implementation model of the
Gale-Shapley algorithm for the problem of distributing articles by reviewers is the basis of a
system that optimizes the work of the publication, speeds up and makes individual processes
more efficient, in particular the process of reviewing articles taking into account key parameters.

Key words: gale-shapley algorithm, distribution system, publication review, database
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VISUALIZATION OF MODELING PHYSICAL LAWS FOR SYSTEMS, PROCESSES
AND PHENOMENA USING AUGMENTED REALITY

DOI: 10.14308/ite000738

The methods of visualization in modeling physical laws for systems, processes and
phenomena using AR technologies in the educational process of secondary schools are
considered. The use of augmented reality (AR) technology allows teachers to design and create
effective educational resources (EER). Visual representation of the action of physical laws
contributes to their better perception and understanding by students and increases their
motivation to learn.

A model of an educational system using augmented reality technologies was built to
visualize physical laws in school textbooks. Examples of visualization of physical laws in the 8th
grade physics course were considered. AR applications were developed to visualize physical
laws studied in the sections "Thermal phenomena", "Electrical phenomena. Electric current”.

The expert method was used to assess the prospects for using augmented reality in the
educational process. The result of a survey of experienced secondary school teachers in Kherson
(Ukraine) confirmed the hypothesis about the effectiveness of using electronic educational
resources based on AR technology. The feasibility of using such educational resources both in
the classroom at school and in extracurricular work during independent learning has been
confirmed. The proposed model of the learning system was tested in the classrooms of students in
the process of studying in the specialties of the STEM educational paradigm.

Keywords: Augmented reality, ICT, mobile application, visualization, physical laws, school
textbook

1 Introduction

One of the effective methods for studying physical laws is the visualization of models of
systems, processes and phenomena in which they operate. When studying physical laws in a
school physics course, methods of their description, physical and mathematical modeling,
laboratory work and solving practical problems, visualization in the form of drawings,
photographs, diagrams, multimedia software objects and video films are used. Visualization of
the elements of physical systems, the values of their parameters, initial, current and final data
allows you to visualize the object or process under study. Visualization of dynamic systems and
physical processes is based on the visualization of the development of systems in time.

The modeling is based on physical and mathematical modeling of systems and processes,
including physical laws [1]. These models are used for software design [2].

The Physics Educational Complex "Fascinating Reality" is a digital interactive teaching aid
for studying physics with an increased level of involvement in the educational process through
augmented / virtual reality technologies, three-dimensional graphics and 3D stereoscopy. From
the methodological point of view, the complex has implemented more than 100 demonstrations
and virtual laboratory works on key topics of the school physics course, in which more than 300
interactive animated 3D models are used [3].

Augmented reality is a type of virtual reality technology that combines objects and
processes in a real environment with digital content created by computer software. The

| @ @ @ @ Hennadiy Kravtsov, Mykola Sobol, Artur Tarasiuk
16




ISSN 1 - . Information Technologies in E ion. 2021. Ne 1 (4

introduction of new approaches to the educational process and the use of new technologies are
aimed at improving the quality of students' knowledge and skills.

Augmented reality allows you to study the operation of various dynamic and static
systems, expanding the boundaries of reality, which in turn helps to increase students' interest in
the subject of the studied area, better assimilation of new information.

AR methods and technologies are used to visualize the state and interaction of various
static and dynamic systems, expanding the boundaries of reality. This increases students' interest
in the subject of the studied area and the level of assimilation of theoretical material.

The relevance of creating and using EER using AR in secondary and higher education is
determined by the need for a wide range of disciplines for:

e visualization of models of systems and processes,

e detailing the presentation of properties and interaction of complex objects,
e visualization of the interaction of elements of complex objects,

e creation and implementation of virtual excursions and travels, etc.

The subject of the study is the modeling and design of ERR software and hardware using
interactive augmented reality technologies.

The aim of this work is to design and develop ERR software for visualization of processes
and models of physical laws using AR.

Analysis of methodological approaches to application and a detailed description of the
toolkit for developing ERR software using augmented reality can be found in the article [4].

Visualization of systems, processes and phenomena under the conditions of the action of
physical laws is especially effective when using AR technologies.

An architecture of this system is shown in Figure 1 [4].

~
Smartphone

School textbook

Database

Page with
figures

K—

Page with
figures

Page with o
figures Application

with AR

\_ J/

Figure 1. An architecture of EER using augmented reality

School textbook is the main teaching resource in the learning system. Images, figures in a
school textbook can serve as a trigger for visualizing models of existing objects that the user sees
on the smartphone screen as a result of the application. An e-book can also be used, which is the
publication of a book in digital form.

Smartphone is a mobile device with the required OS parameters (Android or 10S version,
camera, Internet access) and with the AR application installed.

Database is used for external storage of training resources and is an important element of
the training system.
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Before creating an augmented reality (AR) training system, it is necessary to develop a

plan of the application scenario, which should include the following components:

e development of an AR physics ERR begins with the creation of a plan of the scenario for
visualizing the physical process, which should include the following components:

e multimedia and interactive elements of the visualization system;

e description of user interaction with the content: user interaction is carried out through
data exchange with the system server (the user can download the necessary resources, as
well as enter data during testing);

e description of user interaction with the content through data exchange with the system
server (the user can download the necessary resources, as well as enter data during the
use of the ERR);

e requirements and conditions for the use of additional software necessary for working
with the ERR;

e user-friendly interface for using the application.

2. Description of the Learning System Model Using AR Technology for Visualization
Physical Lows
2.1 The subject area

Table 1 shows the list of sections studied according to the physics course program 7-9,
10-11 [5]. For each section, there is a list of the physical laws studied in this section.

Table 1. The list of sections and physical laws
according to the program of a course of physics of 7-11 grades

# | Grade List of sections List of physical laws

1 7 "Physics as a natural | Hooke's law.
science.  Cognition  of | Pascal's law. Archimedes' law.
nature", Law of energy conservation.

"Mechanical motion",
"Interaction of bodies.
Force",

"Mechanical work and
energy"

2 8 "Thermal phenomena", The law of heat transfer.

"Electrical phenomena. Coulomb's law. Ohm's law for a section of a circle.
Electric current" Joule-Lenz law.
3 9 "Magnetic phenomena", Law of direct light propagation.
"Light phenomena", Reflection law. Refraction law.
"Mechanical and Newton's laws. Newton's law of universal gravitation.
electromagnetic waves", Momentum conservation law.
"Physics of the atom and
the atomic nucleus.
Physical foundations of
nuclear energy",
"Movement and
interaction. Laws of
conservation"

4 10 "Mechanics", Law of velocity composition. Newton's laws. Law of
"Molecular Physics and universal gravitation. Pascal's law. Archimedes' law.
Thermodynamics" Bernoulli's law. Momentum conservation law. Law of

conservation of angular momentum.
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5 11 "Electrodynamics", Coulomb's law. Ohm's law for a complete circuit.
"Oscillations and Waves", | Joule-Lenz law. Law of electromagnetic induction. Laws
"Quantum Physics" of electrolysis. Faraday's law.

Huygens' principle. Reflection and refraction laws.
Doppler effect. Laws of geometric optics.

Laws of motion in quantum physics. Heisenberg's
principle. Radioactive decay law.

Physical laws in the school physics course are studied by the method of their description,
physical and mathematical modeling, laboratory work and solving practical tasks. Therefore, to
visualize their models in physical modeling, it is necessary to present a description of the
physical system in which the physical law operates, in the form of the interaction of its visual
elements. At the same time, the physical parameters of these interacting elements of the system
can form functional relationships in the form of a set of mathematical formulas. These formulas
in the form of equations, inequalities and their systems form a mathematical model of a physical
system.

As an example, consider the laws of physics in the 8th grade physics course. The program
of the 8th grade of the school curriculum of physics contains two sections of physics: 1.
"Thermal phenomena" and 2. "Electrical phenomena. Electricity". In the learning module
"Electric current" when studying Ohm's law for a section of a circuit to demonstrate the
operation of the law, you can use the electric circuit diagram Exercise 29.1 [6] (Figure 2).

10
uﬁil““uﬁ
) .l";}

A
o
M)

Figure 2. An electrical circuit to visualize the action of Ohm's law for a section of the circuit

The system model consists of an electrical circuit containing the elements: a current source
with voltage U, a lamp with resistance R, instruments - a voltmeter and an ammeter. The
mathematical model is determined by the formula (1) of the dependence of the current strength /
on the voltage U and resistance R.

I =

o]

@

Parameters U and R are set, and the value of parameter / is calculated according to (1). For
example, with U = 18 V and R = 3 (), we get the calculated value / = 6 A.

2.2 Learning System Model

The formal model M of the physical laws visualization system can be represented in the
form (2).

M = (0, u(0), X(0), D(u(0))) (2)
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where ¢ = (0, 0,, ..., g;) is the set of system elements, u(o) = (u(a,), u(o,), ..., u(ay)) is the
set of parameters of the system elements, Y(o) — the formula for the connection of the elements o
[7], ©(u(o)) — a set of formulas of the mathematical model depending on the parameters u(o).

2.3 Samples

Let's consider examples of the model representation of the physical laws visualization
system of the 8th grade physics course.

Example 1. Coulomb's law.

The formulation of Coulomb's law: The force F of the interaction of two stationary point
charges ¢, and g, is directly proportional to the product of the absolute value of these charges and
inversely proportional to the square of the distance r between them (3):

a,|*|a
T N
T
where k = 1/(4ne,e) is the proportionality coefficient, &, = 8,85%10' C*/N*m’ is the
electrical constant, € — is the dielectric constant of the medium.
The formal model M, of the Coulomb's law visualization system in accordance with (2) has

the form (4):
M, = (o = (0), 0y), (o), X(0), P(u(0))) 4)

where o, is point charge 1, u(a,) = (g, F;, m, 1,, r), 0, is point charge 2, u(o,) = (¢, F», m,,
l,), m; is the mass of a point charge i, /; is the length of the inextensible thread on which the point
charge i (i = 1,2), ¥(o0) is the formula for the connection of the elements ¢, and a,, in accordance
with Figure 3.

Figure 3. The forces F; and F, of the electrical interaction of point charges are directed
along the conditional straight line connecting these charges

The mathematical model ®(u(o)) is built on the basis of formula (3), setting the values of
the parameters ¢,, ¢,, in one system of units (for example, SI) to calculate the value of F.

Example 2. Ohm's law.
The formulation of Ohm's law for the circuit section:

The current in a section of the circuit is directly proportional to the voltage at the ends of
this section and inversely proportional to the resistance of this section (5):
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I=—4 (5)

where U is voltage, R is resistance, / — current.

The formal model M, of the Ohm's law visualization system in accordance with (2) has the
form (6):

M, = (0= (01, 02, 0), 1t (0), Z (0), @ (u (9))), (6)

where o, is a voltmeter, u (o)) = U, o, is a lamp, u (0,) = R, 05 is an ammeter, u(o3) =1, 2,
(o) is the formula for the connection of the elements ¢, o, and o3, in accordance with Figure 2.

The mathematical model ®(u(o)) is built on the basis of formula (5), setting the values of
the parameters U and R in one system of units (for example, SI) for calculating /.

3 Software Design for Visualization Physical Lows Using AR Technology
An application for visualizing physics laws using AR has the following interface
components:

e "View object" (trigger scan to launch the application),

e "Application screen" (work area of the application),

e '"Parameters panel" (input of values of parameters of a physical system or process,
control of navigation through the application),

e "Help" (instructions for using the application),

e '"Exit" (exit from the application).

When you point the camera lens at the page with a special marker, the program recognizes
the trigger mark and launches the corresponding mobile application.

The user can perform control and navigation actions. At the time of performing a certain
action with objects, the user in the background can see the corresponding contextual help and
training information.

To use the program for its intended purpose, the user must have a textbook with triggers
and a smartphone with AR apps.

Let us consider in more detail the process of modeling and design of educational objects
AR using the example of visualization of models of physical processes under the conditions of
the action of physical laws.

As an example, consider a school textbook in physics for grade 8 edited by V.G.
Baryakhtar, S.O. Dovgy [6], section "Electrical phenomena. Electric current", § 22. Coulomb's
law, page 121. An example of an illustration of the operation of Coulomb's law is considered in
the textbook (Figure 3) as a trigger #1 (variable notation retained).

In Unity 3D, Vuforia, a 3D model was developed for trigger # 1. It consists of the
following elements: o; - point charge i (i = 1,2), u(a,) = (g,, F\, r), u(o,) = (q», F>).

The user can change the values of the charges ¢, and ¢, for a given distance r between
them. The calculated value of the force of interaction of charges illustrates the action of
Coulomb's law (Figure 4).
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Figure 4. Visualization of the Coulomb's law using AR

Consider the following example, demonstrating the Ohm's law, # 29 from the school
textbook [6] (Figure 2). Unity 3D with Vuforia has developed a 3D model for the trigger Figure
2. It consists of the following elements: g, is a voltmeter V, u(s,) = U, o, is a lamp L, u(o,) = R,
05 is an ammeter A, u(o;) = 1.

At the given values of voltage U and resistance R, the ammeter shows the value of the
current / calculated by the formula (5) (Figure 5).

Ohm's law

Crmmmon) (o Off

Figure 5. Visualization of the Ohm's law using AR

An on / off switch connects and opens the circuit, thereby updating the calculated data.

4 Prospects for using AR in the educational process

The expert method was used to assess the prospects for using augmented reality in the
educational process. The results of a survey of 12 experienced secondary school teachers in
Kherson (Ukraine) confirmed the hypothesis of the effectiveness of using electronic educational
resources based on AR technology. The feasibility of using such educational resources both in
the classroom at school and in extracurricular work during independent learning was confirmed.
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The results of the evaluation of indicators are presented in Table 2.

Table 2. Expert assessment of ERR using AR technologies

# Evaluation Options Grade
1  ERR is consistent with the curriculum 3,5
2 The use of ERR is methodologically justified 4,8
3 The use of ERR is technologically justified 4,2
4 ERR has the property of interactivity 4,1
5 ERR has a convenient user interface 3,9
6  The use of ERR motivates students 4.5
7  ERR can be used in classrooms 3,3
8  ERR can be used for independent work 4,7
9  Teachers are interested in using ERR 3,9
10 I plan to use such ERR in the educational process 3,5

Thus, the results of the teacher survey confirm the relevance and importance of designing
and creating EER using AR-powered apps.

5 Conclusion and future work

The relevance of creating EER based on AR technologies is determined by their wide use
in the learning process in secondary and higher education.

The paper proposes a model for visualizing systems and processes to demonstrate the
action of physical laws. The development technology and methodology for using software based
on augmented reality are described.

The proposed model of the training system formed the basis for the design and
development of EER for visualizing physical laws in the 8th grade physics course and was tested
in the learning process in STEM disciplines. Augmented reality applications were developed to
visualize physical processes studied in the sections "Thermal Phenomena", "Electrical
Phenomena. Electric Current".

An expert method was used to assess the prospects for using augmented reality in the
educational process. The results of a survey of experienced secondary school teachers in Kherson
(Ukraine) confirmed the hypothesis about the effectiveness of using electronic educational
resources based on augmented reality technology.

The developed model for visualizing systems and processes can be used as a basis for
developing EER for a wide range of disciplines in secondary and higher education.
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Kpasuos I'. M., Coboas M. B., Tapaciok A. O.

XepcoHChKHMH 1epKaBHUM YHiBepcUTeT, XepCcoH, YKpaiHa

BI3YAJIIBANISA MOJIEJOBAHHS  ®IBUYHUX 3AKOHIB CUCTEM,
MPOIIECIB TA AABHUII] 3A JOITOMOTI'OIO JIOMMOBHEHOI PEAJIBHOCTI

Po3rnsitHyTo MeTonmu Bi3yanmizamii Hpu MOJENIOBaHHI (PI3MYHUX 3aKOHIB JUISL CHUCTEM,
MPOIIECIB Ta SBHUII 3a JOMOMOT0I0 AR-TeXHOJOTIH Yy HaBYaJLHOMY TPOIECI CEPEIHBOI IIKOJIH.
Buxopucranns AR-TexHOMOrIl a€ 3MOry MPOEKTYBAaTH Ta CTBOPIOBATH €(EKTHBHI HaBYAJIbHI
pecypcu. BizyansHe mpencraBiieHHs Ail (I3WYHUX 3aKOHIB CHPHSE X KpalmioMy CIPUUHATTIO 1
PO3YMIHHIO YYHSMH Ta MiABUIINYE TXHIO MOTHUBALIIIO 10 HABYAHHSI.

Jnst Bizyamizamii (i3MYHUX 3aKOHIB y IIKUIBHUX IiApYyYHUKaX M0OynoBaHA MOAECIb
HaBYAJLHOI CHUCTEMH 3 BHUKOPUCTAHHSIM TEXHOJIOTIH JOMOBHEHOI peanbHOCTI. Po3risHyTo
MpUKIaaU Bizyami3anii Gi3udHuX 3aKoHIB y Kypci ¢i3uku 8 kiacy. Po3pooneno AR-nomnarku most
Bisyamizaiii (i3MYHUX 3aKOHIB, IO BUBYANHUCS B po3nainax «TemoBi siBumia», «Emekrpudsi
aBUIIA. ENEKTpUUHUI CTPYyM».

ExcriepTHuii MeToJ 3acTOCOBAaHO Ui OIIIHKM TEPCHEKTUB BHKOPUCTAHHS JOMOBHEHOT
peambHOCTI B OCBITHROMY Tipolieci. Pe3ynsrar ommTyBaHHS TOCBIMYEHUX BUYUTENIB CEPEIHIX
mkin Xepcona (YkpaiHa) miATBEpAUB TiMoOTe3y Mpo e(PeKTUBHICTh BUKOPUCTAHHS €JIEKTPOHHUX
HaBYAJIbHUX pecypciB Ha ocHOBI AR-texHomorii. IlinTBepmkeHO AOLIIBHICTH BUKOPUCTAHHS
TaKMX HaBYaJbHUX PECYpPCiB K Yy KIaci B MIKONi, TaK 1 y MO3aKJacHii poOOTi ming dYac
CaMOCTIMHOTO HaByYaHHS. 3ampoNOHOBaHa MOJAENb CUCTEMH HaByaHHS Oyna ampoOoBaHa B
ayMTOPIsAX CTYJAEHTIB y MPOLECl HABYaHHS 3a CIELiaJbHOCTIMH OCBITHBOI mapaaurmMu STEM.

KurouoBi cioBa: nmonoBHeHa peanbHicTh, IKT, MOOITEHUN H0AATOK, Bi3yatizaiis, Gpi3udHi
3aKOHH, IIKUIbHUNA HiAPYYHUK

Crarts Haaiinuia qo peaaxuii 10.02.2021
The article was received 10 February 2021
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AHOTANII /
SUMMARY

Baabko H. B., 3anopoxdenko A. B.

XepcoHChKHMH 1epKaBHUN YHiBepCcUTeT, XepCOH, YKpaiHa

IMPOEKTYBAHHA CUCTEMU ABTOMATHUYHOI'O PO3MIOALTY
PEIIEH3YBAHHSI HA OCHOBI AJITOPUTMY TEMJIA-IIETLII

Y crarti HaBeneHO mNpHKIan peamizamii  anropurmy leima-lllemmi  y  cucremi
ABTOMaTHYHOTO PO3IMONLITY CTaTel ISl peleH3yBaHHs. Po3misHyTO airopuT™, HOro BIacTUBOCTI
Ta 0COOIIMBOCTI 3aCTOCYBaHHS. 3a3HaYE€HO BUMOTH Ta MPEACTABICHO CTPYKTYpY 0a3u JaHUX, 10
CKIIAJIa€ThCs 3 TaOmumpb  «articlesy, «reviewersy, «solution reviewersy, «keywordsy,
«reviewer keywords», «article keywords». 3BepHeHO yBary Ha (peHMBOpPKH, CEpEIOBHUIIC
po3pobOku Ta cepBepu. OmnucaHo QyHKIIOHAN iH(OpPMAIIHHOT CHCTEMH, TPOTECTOBAHWUN Ha
pealbHUX JaHUX HayKoBOro BuAaHHA. JleramizoBaHo (yHKIIi, TMMOB’s3aHI 3 JONABaHHSIM,
penaryBaHHSIM 1 BUJAJICHHSIM CTared, poOOTO 3 KIIOYOBUMH CIOBAMH Ta PELCH3CHTAMH.
BceranoBneHo, mo pe3yinbTaTd pO3MOALTY OyayTh BIOPI3HATHCS B 3aJIC)KHOCTI BiJl CTOPOHHU
iHimamii (“perneHzeHT” 4 “reMa crarrti”’). Takok BCTAHOBJICHO, IO PO3MOMLT Oyme OuIbII
BUTITHUM Ui CTOPOHHM iHimiamii. Y 1gaHoMy BUMNAIKy Iie 3a0e3neuuTh BUOIp HaOLIbII
KOMIIETEHTHOTO pelieH3eHTa sl myostikamii. Po3po0iieHo mporpaMHuii MPOAYKT Ha OCHOBI I[LOTO
anroputMmy. BiH CHiBBIZHOCHTH 32 KIIFOYOBUMH CIIOBAaMH BapiaHTH BHOOPY PELIEH3EHTIB Ta Ha/1a€e
NPIOPUTETHICTh 1X NpU3HAUEHHS. TakoK € MOMIIMBICTH PYyYHOTO KOPETYBaHHS 3pOOJIEHOTO
posnoniny. Hemonikom 1i€i cucTeMu € Te, 110 BOHA PO3paxoBaHa Ha MacOBICTh Ta BEJIMKI 00’ eMu
BxigHO1 iHGopmarii. [lepeBaroro € Te, MmO Mpolec NPHU3HAYCHHS PEICH3CHTAa 3a BEIUKOT
KUTBKOCTI BXIJIHUX TMOBIJOMJICHb MOXHA YaCTKOBO aBTOMATH3yBaTh. [IpoIeMOHCTPOBAHO, SK
Mozenbs peanizarii anroputmy leima-lllerum mas 3amadi po3moiiay cTaTedl Mo pereH3eHTax
MOKJIa/IeHA B OCHOBY CHUCTEMH, IIO ONTUMIi3y€e pOOOTY BUIAHHS, NPUIIBHINIYE 1 pOOUTH OLIbII
e(eKTUBHIUMH OKpEMi TMpOILIECH, 30KpeMa IpOIeC PEIeH3YBaHHS CTared i3 ypaxyBaHHSIM
KJIFOYOBHX ITapaMeTpiB.

Kurouosi cioBa: anroputMm Ieitna-1llemnti, cucreMa po3noiny, perieH3yBaHHs MyOTiKaIii,
6a3a JaHux

Nataliia Valko, Artem Zaporozhchenko

Kherson State University, Kherson, Ukraine

DESIGN AND REALIZATION OF AUTOMATIC DISTRIBUTION REVIEW
SYSTEMS BASED ON GAIL-SHAPLE ALGORITHM

The article provides an example of implementing the Gale-Shapley algorithm in an
automatic article distribution system for peer review. The algorithm, its properties, and
application specifics are discussed. The requirements are specified and the database structure is
presented, consisting of the tables "articles", "reviewers", "solution reviewers", "keywords",
"reviewer keywords", "article keywords". Attention is paid to frameworks, development
environments and servers. The functionality of the information system, tested on real data from a
scientific publication, is described. Functions related to adding, editing, and deleting articles,
working with keywords, and reviewers are detailed. It is noted that the distribution results will
vary depending on the initiating party ("reviewer" or "article topic"). It is also established that
the distribution will be more advantageous for the initiating party, in this case, ensuring the
selection of the most competent reviewer for publication. Additionally, a software product based
on this algorithm has been developed. It associates options for selecting reviewers with
keywords and prioritizes their assignment. Manual adjustments to the distribution are also
possible. A drawback of this system is its focus on mass and large volumes of input information.
An advantage is that the reviewer assignment process can be partially automated, especially with
a large number of incoming messages. It is demonstrated how the implementation model of the
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Gale-Shapley algorithm for the problem of distributing articles by reviewers is the basis of a

system that optimizes the work of the publication, speeds up and makes individual processes

more efficient, in particular the process of reviewing articles taking into account key parameters.
Key words: gale-shapley algorithm, distribution system, publication review, database

Hennadiy Kravtsov, Mykola Sobol, Artur Tarasiuk

Kherson State University, Kherson, Ukraine

VISUALIZATION OF MODELING PHYSICAL LAWS FOR SYSTEMS,
PROCESSES AND PHENOMENA USING AUGMENTED REALITY

The methods of visualization in modeling physical laws for systems, processes and
phenomena using AR technologies in the educational process of secondary schools are
considered. The use of augmented reality (AR) technology allows teachers to design and create
effective educational resources (EER). Visual representation of the action of physical laws
contributes to their better perception and understanding by students and increases their
motivation to learn.

A model of an educational system using augmented reality technologies was built to
visualize physical laws in school textbooks. Examples of visualization of physical laws in the 8th
grade physics course were considered. AR applications were developed to visualize physical
laws studied in the sections "Thermal phenomena", "Electrical phenomena. Electric current".

The expert method was used to assess the prospects for using augmented reality in the
educational process. The result of a survey of experienced secondary school teachers in Kherson
(Ukraine) confirmed the hypothesis about the effectiveness of using electronic educational
resources based on AR technology. The feasibility of using such educational resources both in
the classroom at school and in extracurricular work during independent learning has been
confirmed. The proposed model of the learning system was tested in the classrooms of students
in the process of studying in the specialties of the STEM educational paradigm.

Keywords: Augmented reality, ICT, mobile application, visualization, physical laws,
school textbook

Kpasuos I'. M., Coboas M. B., Tapaciok A. O.

XepcoHcbkuii 1ep:kaBHUI YHiBepcuTeT, XepcoH, YKpaina

BI3YAJIIBALISI MOJIEJIOBAHHSA  ®IBUYHUX 3AKOHIB CHUCTEM,
MPOIIECIB TA ABUII] 3A JOITOMOTI'OIO JIOMMOBHEHOI PEAJIBHOCTI

Po3rissHyTo Meronu Bi3yanmizamii IOpu MOJENIOBAHHI (PI3MYHUX 3aKOHIB JUISL CUCTEM,
MPOILIECIB Ta SIBUI 32 AOMOMOTOI0 AR-TeXHONOTIH y HaBYaIBbHOMY IMPOIIECI CEPEIHBOT IIKOJIH.
Buxopucranns AR-TexHomorii ae 3MOry MpPOEKTYyBaTH Ta CTBOPIOBAaTU €(EKTHBHI HaBYaJbHI
pecypcu. BizyanbHe npenactaBieHHs 11 (I3MYHUX 3aKOHIB CIIPUSE X KpallOMy CIPUHHSATTIO 1
PO3YMIHHIO YYHSIMM Ta MiJIBUILY€E TXHIO MOTHUBALIIO 10 HABYAHHS.

Jiga Bidyamizamii (i3MYHUX 3aKOHIB Yy IIKUIBHUX MiJIpyYHUKaX MoOynoBaHa MOJEb
HABYQJIBHOI CHCTEMH 3 BHMKOPHCTAHHSAM TEXHOJIOTiH JOMOBHEHOI pealbHOCTI. Po3misHyTo
INpUKIIaaU Bi3yamizauii (p13MYHUX 3aKOHIB y Kypcl (pi3uku 8 kiacy. Pospobneno AR-nonarku st
Bisyamizalii (i3MYHHUX 3aKOHIB, IO BUBYANUCS B posnainax «TemnoBi siBumia», «Enekrpuusi
ABUIIA. ENEKTpUUHUI CTPYM».

ExcniepTHuii MeToJ 3acTOCOBAaHO Ui OLIIHKM IEpPCHEKTUB BHKOPUCTAHHS JOMOBHEHOT
peanbHOCTI B OCBITHBOMY Iporieci. Pe3ynbrar onuTyBaHHS JOCBIIYEHUX BUMUTENIB CEpPEAHIX
mkin Xepcona (YkpaiHa) miATBEpAUB TinoTe3y Npo e(heKTUBHICTh BUKOPUCTAHHS €JIEKTPOHHHUX
HaBYAJIBHUX pecypciB Ha ocHOBI AR-texnosnorii. IligTBepmKeHO MOIIIBHICTE BUKOPHCTAHHS
TaKMX HaBUaJbHUX PECYpPCiB K Yy KIaci B MIKOMi, TaK 1 y MO3akjacHii poOOTI min dYac
CaMOCTIMHOTO HaBuYaHHS. 3alpoNOHOBaHa MOJAEIb CUCTEMHM HaByaHHS Oyna ampoOoBaHa B
ayMTOpIsAX CTYJEHTIB y MpoLeCcl HAaBYaHHS 3a CHeLiaJbHOCTIMH OCBITHBOI MapaaurMu STEM.

KurouoBi ciioBa: jonoBHeHa peanbHicTh, IKT, MOOUTEHII TOmaTOK, Bizyasizaimis, Gi3udHi
3aKOHH, IIKUTEHUHN TIAPYYHUK
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