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AHOTANIA

H3zenp B. €. "[IpoekTyBaHHS Ta pO3pOOJEHHS MPOrpaMHOi CHUCTEMHU
oprasizaiii Ta OOJIKy OCBITHBOTO TIpOLIECYy SK CKJIAagOBOi MpOeKTy "Smart-

nn

yHiBepcuteT"". JlumiomHa poGoTa 3a cremianbHICTIO 122 «KoMmIm'toTepHI HayKn»
CKJIIQJAETHCS 3 OCHOBHOI YaCTHHH, IO MICTUTh 4 po3ainu, 74 c., 23 puc., 25mkepen
BUKOPHCTAHOT JIITEPATyPH.

OO0'exT AoCHPKEHHS: TporpaMHi 3aco0u oprasizaiii Ta oOJiKy OCBITHBOTO
MPOIIECY B 3aKjajl BUIIOT OCBITH.

[IpeameT mocmixKEHHs: METOAM Ta TEXHOJIOT1T PO3pOOKH TporpaMHuX 3aco0iB
JUUIsL opraHi3aliii Ta 001Ky OCBITHBOTO IIPOIIECY B 3aKjIa/l BUIIOT OCBITH.

Meta pobOTH: TPOEKTYBaHHS Ta pPo3poOJieHHs iH(OopMaIliitHO-A0BIIKOBOI
cuctemu UniBell 3 iHTerpoBanoro (yHkiiero aBropusailli Ta ayTeHTUIKAIIi s
3a0e3MeyeHHs] 0OMEXXEHOTO JOCTYIY /0 JaHUX PO3KOJAAy 3aHATH 3aKjIaay OCBITH B
pamMKax peaiizailii mpoekTy Smart-yHiBepCHUTeT.

[IpoBeneHo aHasi3 OCBITHROTO CEPEIOBHUINA 3aKIady OCBITH Ha MPEIMET HOTO
BIJIMOBITHOCTI yMOBaM OpTraHi3ailii OCBITHHOTO MPOIIECY 3a MPUHIIMIIAMU BiAI1JIEHOTO
HaBYaHHA. BcTaHoOBIEeHO HU3KY (aKTOpiB, IO MOXYTh BIUIMBAaTH Ha SIKICTh
pe3ynbTaTiB HaBYaHHS B O3HaueHuWx ymoBax. Cepen orpumaHux (HakTopiB, Ha
MPUKJIJIl OCBITHROTO cepefioBuilia JIbBIBCHKOTO AEP:KABHOTO YHIBEPCUTETY O€3MEKU
KUTTEAISUTBHOCTI, BU3HAYEHO OJMH 13 MPIOPUTETHHX, IO MOTpeOyBaB HETalHOi
peakiii — po3poOsieHHs iH(pOopMaliitHo-10B1AKOBOT cucteMu «UniBell» 3 meroro
Oprasizaiii BIIJAJIEHOTO JOCTyHy /A0 0a3M JaHWX HaBYAJIBHOTO pO3KIaay 13
BUKOPUCTAHHAM MOOITBRHUX TEXHOJNOTIH. Po3poOneHHs cepBicy mis OONIKy Ta
KOHTPOJIIO HABYAJILHOT'O PO3KJIATy, & TAKOXK 1HIIIMX CEPBICIB, LIUIbOBUM MPU3HAYECHHSIM
SAKUX € 3a0€3MeUCHHS TKOCTI OCBITHHOTO MIPOIIECY, 33/ICKJIAPOBAHO B paMKax peaizarlii
npoekTy «Po3ymHuii yHiBepcuteT». lIpoBeiaeHO neTalbHUI aHaIi3 KOMIIOHEHTIB
MPOEKTY «Smart-yHIBEpCUTET» 3 BUKOPHUCTAHHSAM TMOHSATIMHOTO amapary Teopii
MHOXUH. BuIineHO OCHOBHI KOIIOHEHTH IX HAIOBHEHHS, aTaKoXX 3B ’SI30K 13

cTekxoyiepamMu. JlaHo o3HayeHHS TepMmiHy «Smart-yHiBepcuTeT» abo «Po3ymHue



OCBITHE cepenoBuiney». Onucani GpyHKII0HAIbHI MOKIMBOCTI Ta 0COOIMBOCTI pOOOTH
OKpPEMO KIIIEHTCHKOI Ta CEpBEpHOI 4YacTUH 1H(OpMaIiitHO-TOBIIKOBOI CHUCTEMH
«UniBell». BucBiTiaeHi o0coO0auMBOCTI peanmi3aiii CHCTEeMH aBTopu3allii Ha
ayrentudikamii ans y cuctemi UniBell nns kii€eHTCBKHMX Ta cepBEpHOI YaCTHH.
[IpeacraBineno apxiTtekrypy iHdopmarliiiiHo-nomykoBoi cucremu «UniBell».
BinTtBopeHo 3arajibHHI MPUHIMI POOOTH CHCTEMU 32 JOMOMOIOI0 aITrOPUTMY.
Mogenb KITi€EHT-CepBEpHOT apXITEKTypH, a TAKOX aJITOPUTMH poOOTH 1H(OpMAaIiiHO-
HOIIYKOBOI CUCTEMHU JIATJIM B OCHOBY PO3POOKH A1H0YOI0 3aCTOCYHKY IiJ] OllepaliiiHy
cuctemy Android 13 MOXIJIMBICTIO 3aBaHTaxeHHs uepe3 Google Play.

KirouoBl cioBa: OCBITHE CEpelOBHINE; smart-yHIBEPCUTET; pPO3KIIAJ;

BIIJTAJICHUH TOCTYII; MOOIJILHUM 3aCTOCYHOK; aBTOpU3AIlisS Ta ayTCHTH(IKAITIS.



ABSTRACT

Dzen V. "Adaptive informational-references system "UniBell" as part of the

project "Smart-University"". Thesis on the specialty 122 "Computer Science" consists
of the main part, which contains 4 sections, 74 p., 23 Fig., 25 sources of used literature.

Object of research: software tools for organization and accounting of the
educational process in a higher education institution..

Subject of research: methods and technologies of software development for the
organization and accounting of the educational process in a higher education
institution.

Purpose: design and development of the UniBell information and reference
system with an integrated authorization and authentication function to ensure limited
access to the educational institution's class schedule data as part of the implementation
of the Smart University project.

Scientific work is aimed to identifying problem areas during distance
educational process and to development of services that could help of solving them.
Empirical methods and methods of real-life observation were used to collect the initial
data for study. Processing of the obtained data is performed on the basis of using
analytical methods and methods of expert evaluations. This allowed to identify
weaknesses at distance education organization and to form a list of necessary services,
which development and implementation will improve the quality of distance and
inpatient educational process and education situation generally. The study identified
and characterized the range of internal stakeholders of the educational environment, to
meet the needs of which the development of these services is aimed. The results of
empirical observations are presented using of set theory. To identify priority of
declared services on the range for immediate implementation were provided their
detailed analysis that showed high needs of an informational reference system
development for remote access to the schedule with its further integration into
educational environment. The proposed system is called "UniBell". This system is the

part of education project "Smart-University", the main purpose of which is to integrate
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Universities into modern digital environment. A detailed analysis of the components
of the "Smart University" project was carried out using the conceptual apparatus of set
theory. The main components of their content, as well as communication with
stakeholders, are highlighted. Also, study defined the term "Smart University" or
"Smart Educational Environment" and described main functionalities, general
architecture and features of separate client as well as server parts of the "UniBell"
service. Furthermore, features of implementing authentication and authorization for
additional subsystems of server part management, implemented with the use of
software technology Java and the language of structured queries SQL were highlighted.
The model of client-server architecture, as well as algorithms for accounting and
control of the training schedule have formed the basis for the development of an
existing application for the Android operating system with the ability to download it
through the Google Play Market. The analysis of educational process virtualization has
identified the main factors that may affect the educational process quality in the format
of distance learning. The results of the analysis have become the basis for developing
the architecture and algorithm of information system "UniBell" tasked to organize
secure remote access to the training schedule using mobile technology.

Key words: educational environment; smart university; schedule; remote

access; mobile application; authentication and authorization.
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BCTYII

[Tutanns BipTyamizamii ocBiTHbOTO cepenoBumia [10, 11, 12] ta aganTarii 10
IHHOBALIMHUX TIAXOJIB BHYTPIMIHIX 3alliKaBIE€HUX CTOpiH HaOylIo0 OCOOIMBOTO
3HAauYEHHA B ocTaHH1i pik. CepeoBulIlle, 0 OTOUYE BUILI HABYAJIbHI 3aKJ1a/Id, BAMArae
IIBUIKO1 aamnTalii 10 JMHAMIYHUX 3MiH 1 IepeHeCeHHs () OpMaTiB HaBYaHHS B OKPEMY,
BilJAJICHY IUIONIMHY. 3BICHO, B €MOXY CYYacHMX TEXHOJIOTIM IIBUAKA agamnTarlis
MO>KJIMBA 3aBASKA BUKOPHUCTAHHIO YUCJICHHUX CEPBICIB 1 TEXHOJIOTIN TUCTAHIIMHOTO
HaBuaHHs, Takux sk MS Teams, Zoom, Moodle Ta Google Classroom. OnHak 11
TEXHOJIOT1i 3a3BHUYail OPIEHTOBAHI HA peai3alliio KIFOUYOBUX OCBITHIX MPOIIECIB, IK-OT
MIPOBENICHHSI YPOKIB, OpTaHi3allis ypaBlliHHS 3HAHHSAMU, OOMIH OCBITHIM KOHTEHTOM 1
KOHCYJIbTaIlli. Ik MU 3HA€MO, B OCBITI ICHY€ IIUPOKUH CIIEKTP BHYTPILIHIX 1 30BHIIIHIX
MIPOIIECIB, 1 JIe/lajli MEHIIIE IMOCTYT JOCTYITHO JJIs iX BIIJIaJICHOTO YIIPaBIIIHHS.

Mertoto maHOi poOOTH € BUBUEHHS OCBITHBOTO CEPEIOBHIINA 3aKJIay BHIIOi
OCBITH, BUSBIICHHS YMOB JUIsl OpraHi3allii OCBITHIX MPOIIECIB Ha 3acajiax MPUHIIUITIB
JTUCTAHIIAHOT OCBITH, a TaKOX JeKJIapyBaHHS I1HCTPYMEHTY PO3BUTKY JUIs
oLM(ppyBaHHS KOHKPETHUX OCBITHIX Ta aJMIHICTPAaTUBHUX MPOLIECIB YEPE3 PO3POOKY
Ta BIPOBa/KEHHs 1H(opMarliiiiHo-1oBiakoBoi cuctemu UniBell. Ile mae Oyrtu
3po06sieH0. OO0'€KT TOCTIKEHHS: MPOrpaMHi 3aCO0M opraHi3aliii Ta 001Ky OCBITHBOTO
mporiecy B 3akjaji BUINOI OCBITH. [IpeaMer AOCHIKEHHS: METOIM Ta TEXHOJOTIi
pO3pOOKM TpOorpaMHHUX 3aco0iB JJig oprasizaiii Ta oOJIKy OCBITHHOTO TPOIECY B
3aKJiaal BUIIOI OCBITH.

Buxoasum 13 3aBmaHp, IIe Ta 00'€KTIB JOCTIIKEHHS, OYyJI0 BU3HAYECHO
OCHOBHY METY JOCHI>KEHHS: 3a0€3MeUeHHs SKOCT1 YNpaBIiHHS OCBITHIM NPOILIECOM
INUISIXOM  PO3POOJIEHHS Ta BHOPOBAKEHHS 1HGOPMAIIMHO-TOBIIKOBOT CHUCTEMU
BIITAJICHOTO JIOCTYIy A0 ©0a3 JaHuX HaBYAJBHUX TPOrpaM B aJanTOBaHIN
(cTpyKTypOBaHiii) Juist KopucTyBaya GopMi 3 BUKOPUCTAHHSIM MOOIJTBHUX TEXHOJIOT1H.
J{nst foCSITHEHHS 1€ METU HeOOX1HO PO3B'sI3aTH TaKl 3aBJAaHHS: BUBYCHHS OCHOBHUX
YUHHUKIB, 0 BIUIMBAIOTh HA 3HIDKEHHS SIKOCTI MPOJYKTIB OCBITHBOTO IPOIECY Y

dbopmaTi AMCTAHIIMHOTO HAaBYaHHS, pPO3poOKa apxiTeKTypu iHdOpMaIliitHO-
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JIOBIIKOBOI CHUCTEMH Ta aJTrOPUTMIB OpraHizamii BiJAaJ€HOTO IOCTYIy 10 JaHUX
HAaBYAJIBHUX IMIpOrpaM; TMPOEKTYBaHHS Ta poO3poOKa CHCTEMH aBTOpHU3allii Ta
ayTeHTU(DIKaIT 11T KOPUCTYBadiB 1HGOPMAIIHHO-OBIIKOBOI CUCTEMHU.

Martepianu Ta Meroau JochimkeHHsa. Jng  300py BUXIIHUX —JTaHUX
BUKOPUCTOBYBAJIMCS EMITIPUYHI METOAM CIIOCTEPEKEHHA. TeopeTuuHe MOCTIIKEHHS
MPOBOJMIM 3 BUKOPHCTAHHSIM €IIEMEHTIB TEOpii MHOXKWH, AHATITHYHUX METOIIB
ompaioBaHHs iHpopMallii, eKCHepPTHOi OIlIHKK, a TaKOoX IMITalliiHOTO Ta
KOMII FOTEPHOTO MO/JICIIOBAaHHSI.

AHaniz miteparypHux mkepen. [Ipobrmemu iH(popmaTu3anii OCBITHBOTIO
CepeZIOBUILIA Ta PO3BUTKY CUCTEMH YIIPaBIIHHS OCBITHIMHU 3aKJIaJJlaMHU € MPEAMETOM
BEJIMKOI KUTBKOCTI HAYKOBUX JIOCIIIJIKEHbB SIK B Y KpaiHi, Tak 1 3a kopjoHoM. [Ipobiema
YIOPABJIIHHS OCBITHIM IMPOLIECOM € YK€ AMHAMIYHOIO, TOMY HAyKOBI JTOCIIIKEHHS B
[UX TaIy3sSX BEAYThCSA MOCTIHHO. 30kpema, [14, 15] BCTaHOBIIOIOTH MOMKIMBICTD
CTaJIOTO PO3BUTKY YHIBEPCUTETCHKOTO CEPEIOBHINA 32 PaXyHOK IHTErparii cy4yacHUX
1H(OpMaIIHHUX TEXHOJOTI B OCBITHIM 1 JOCHITHUIIBKUI Tpoiiec. 30KpeMa, BOHU
BH3HAYAIOTh IEPEIYMOBH JUISI CHCTEMATHYHOI Ta IIUIICHOI 1HTerpari HpHHIUIIIB
CTaJIOTO PO3BUTKY YHIBEPCHUTETIB, SIKI HE MOXYTh OyTH MOBHICTIO peaii3oBaHl 0e3
1H(OopMaIIHHO-KOMYHIKAIlIMHUX ~TeXHoJoriH. Y crtarti [8] AOBOAUTHCA, IO
BUKOPUCTAaHHSA CYYacHHMX 1H(OpMaALiiHO-KOMYHIKAIMHUX TEXHOJOTA B OCBITHIN
CHUCTEMI1 HAaBUAHHS Ta BUXOBAHHSI CTYJCHTIB BUIIUX HaBUAIbHUX 3aKJIa/1B € OJTHUM 13
MPIOPUTETHUX HAMPSAMIB MIATOTOBKA Ta PO3BUTKY MalOyTHIX (axiBIIB y Taiysi
LUBUIBHOTO 3aXHUCTy. ABTOPH MIJKPECIIOIOTh, 10 KOMIT'FOTEPHI TEXHOJIOTIl Aal0Th
3MOTY PO3B'SI3aTHU OJHE 3 HAWBAXJIMBIIIMX OCBITHIX 3aBIaHb - MOOYAOBY CTOCYHKIB
MDK BHKJIQJad4eM Ta CTYJIEHTOM, Jiajor MDK MpeJACTaBHUKAMH HOBOTO 3HAHHS 1
COPUMHATTS NpeIMeTa; Ha MpUKiIaal BeO-KBECTIB aKTMBHA Ta BCeOIYHA 1HTErparis
1H(OpMaIIHHUX TEXHOJIOTINA B OCBITHIHN MPOIIEC JOCIIKYEThCSI B HAYKOBIN CTATTI [7]
Ta JOBEJIM CBOIO €(EKTUBHICTh Yy MIJBUILIECHHI SKOCTI Mpolecy iH(opmaTuzamii i
($haxoBOi KOMIIETEHTHOCTI B OCBITHROMY cepenoBuilli. Jleski KOHIEMIl 3araibHuxX

MEXaHI3MIB OpraHizauii HaBYaJbHOTO IMPOLIECY NUIAXOM HaJaHHS BIAJIAJICHOTO
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JOCTYMY 0 €JIEKTPOHHUX PECYpPCIB y MOETHAHHI 3 MOXIUBOCTSIMH 1H(OpMALIHHO-
KOMYHIKaIlITHUX TEXHOJIOT1M MpeIcTaBiIeHo B [6].

AHaJli3 HAayKOBUX JOCHIDKCHb Yy Il Traiay3l MOXE TPHUBATH MPOTIATOM
TPUBAJIOTO Yacy, 1 HA OCHOBI OTPUMaHHUX pe3yJbTaTiB MOKHa MOOyayBaTu 0Oe3iiu
HAayKOBUX apryMeHTiB. IIpore B OunbIIOCTI BUIMAIKIB (QOKYC IUX JOCIIKEHb
CHpPSMOBAaHUM BUKJIIOYHO Ha (JOpPMYBaHHS KOMIIETEHTHOCTEW B OCBITHBOMY IPOLIECI,
SKUW € OCHOBHUM KOMITOHEHTOM OCBITHBO-1H(OpMarliitHoro cepenopuma. Crpasi,
1[eil KOMIIOHEHT € OJIHUM 13 TIPIOPUTETHUX ISl CTAJIOr0 PO3BUTKY OCBITHIX 3aKJIaJIiB,
ayie 1el aKIEeHT MpHUBEPTAa€ HAATO OaraTo yBard HAYKOBHX OCEPEIKIB, 3aJIMIIAI0YN
1Mo3a yBarow JOCHIDKEHHS I1HIIUX KOMIIOHEHTIB OCBITHBOTO CEpE/IOBHUIIIA,
HE3BAXKAIOUM HA TXHIO BaXKIHBICTb JUIS ITiBHIICHHS SIKOCTi OCBiTH. Mmerhcst mpo

1M(POBI3ALII0 OCBITHIX Ta YIPaBIIHCHKHUX MTPOLIECIB B OCBITHBOMY CEPEIOBHILIL.
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BUCHOBKH

3a pe3yapTaTaMu IPOBEICHUX AOCIIHKEHB 3P00JICHO TaKi BUCHOBKH:

1. HInsxom po3poOkw 1 mpe3eHTarlii GyHKI[IOHAJIBHY CUCTEMY JIJIsl OpraHi3allii
BIJAJIEHOTO JIOCTYITY 10 06a3 JaHUX HABYAJIbHUX MPOTpaM 3a JOIOMOTO0 MOOITFHUX
TEXHOJOT1, BUKOPHCTOBYIOUM, Java 1 MOBHM CTPYKTypoBaHHX 3anuTiB SQL ams
dbopmymtoBaHHs crierudikallii, IPOEKTYBaHHS apXiTEKTyp 1 MOOYI0BU aJITOPUTMIB.

2. Ilicns mpoBeneHHs aHATI3Y YCiX MOXMJIMBHUX TEXHOJIOTIH i peaiizarlii
aBTopu3allli Ta ayreHtudikaiii 0yyio 3po0jgeHO HAcTynmHI BUCHOBKHU. bazyrouucek Ha
MIKpOCepBICcHIN apxiTekTypi cucremu UniBell Ta BpaxoByloun BHUKOPUCTaHHS
JEKUIBKOX PI3HOMAHITHUX KJIEHTIB pO3pOOJIEHUX Ha PI3HUX TEXHOJOTIAX Ta MOBax
porpamMyBaHHs, SIKUM HEOOXI1JHO MPOXOJWTH aBTOPH3AlI0 Ta ayTEeHTH(IKAIIO Ha
OJIHOMY CepBicl, OyJi0 MPUUHATO pimeHHsT BUKOpucTOByBath came JWT TokeH sk
CTaHJapT ayTeHTHU(IKAIIIT Ta aBTOPU3AIIii 17151 JaHOI CUCTEMH.

3. HlnsxoMm peamizaiiii apXiTeKTypHOTO pimeHHs: Bukopuctanus JWT Tokena,
K CUCTEMH aBTOpH3allil Ta ayTeHTU(IKAIll, MM IPAKTUYHO PO3IIISIHYJIU, SIKUWA BUTJISI]
oyne matu Access Ta Refresh y nammiit cucremi Ta nporiec iioro crBopeHHs. Takox Mu
PO3IJISTHYJIH, SIK1 ICHYIOTh BUJIM TOKEHIB Ta 5IK1 KOKEH IMepeBark Hece KOKeH 13 Hux. He
MEHII BaXXJIMBUM OYJIO MPOAHATI3YBaTH PIZHUIIO MK MOHATTAMU aBTOpU3allli Ta
ayTeHTU(]iKaIii Tak, siK Il TEPMIHH JISKATh OCHOBI I[i€] TEXHOJIOTI.

4. IInsxoM 3aCTCOYBaHHS MOHATIMHOTO anapary Teopii MHOXXHH IPOBEIECHO
OIKC CKJIaIOBUX €JEMEHTIB MPOEKTy SMat-yHIBEpCUTET Ta BUJIJICHO B HHOMY MicClIe
pPO3pOOICHOT0 CEpPBICY, IO HANAIO0 MOXJIHWBICTh YSBUTH IHHICTH PO3POOIEHOT

CUCTEMH y OCBITHbOMY SMmart-cepe1oBUIII.
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