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Jlememryk O. 1. Po3poOka cucTteMu yNpapiaiHHS HpoOLIECaMHu SIKOCTI
OCBITM YHIBEPCUTETY 3a JIONOMOror ceppiciB. — KpamigikaniiiHa HaykoBa
mparls Ha MpaBax PyKOIIKCY.

HMuceprarisi Ha 3700yTTS HAYKOBOTO CTymleHs JokTopa ¢imocodii 3a
cnerianbHicTIO 121 «ImKenepis mporpamHoro 3ade3neueHHs» — JlepxkaBHuit
yHiBepcuTeT VYKpaiHu «XepCcoHChKHMM JepkaBHUM yHiBepcuter» MOH
Vkpainu; JlepxkaBHUil YHIBEpCUTET YKpaiHU «XEpPCOHCHKUN Jep:KaBHUI
yHiBepcute™ MOH VYkpainu; Xepcon, 2024.

Hucepraiiiiny po0OOTy MNPUCBAYEHO aKTyalbHId TeMi pPO3pOOKH Ta
BIIPOBA/DKEHHS CYYaCHOTO BIPTyaJIbHOTO OCBITHBOTO CEpEIOBHUINA  SIK
IHCTpyMeHTa Ji1 €(EeKTUBHOI opraHizallli OCBITHBOTO MPOIIECY Y 3aKiaji
BUINIOI OCBITM YKpainu. JlucepramiiiHa poOoTa 30CepemKyeThcsl Ha
(GYHKITIOHATBHUX MOXKIIMBOCTSX YYaCHHUKIB OCBITHHOTO MPOIECYy. Y SKOCTI
OCHOBH Il TMPOTPAMHOTO KOMIUIEKCY SIKMM 00 ’€qHye i1H(bOpMaIiitHi
TEXHOJIOT1i, METOIOJIOTIYHI Ta MPAaKTHYHI aCHEeKTH KepyBaHHS Ta MIATPUMKHU
HABYAJILHOTO TPOIIECY, PI3HOMAHITHUX acleKTax O13HeC-MPOIECiB Cy4acHOrO
BUIIIOTO HABUAJHHOTO 3aKJIay, 3allPOITOHOBAHO BUKOPHCTOBYBAaTH JOCBIJ i3
PO3POOKH «CUCTEM KEPYBaHHSI B3a€EMOBITHOCHHAMHU KITIEHTIBY.

VY BCTyII PO3KPUTO aKTyaJIbHICTh TEMHU JAOCIIKEHHS, ICTOPII0 PO3BUTKY
HaIpaltoBaHb 13 pO3pOOKH MPOrpaMHUX 3aC001B HABYAIBHOTO MPU3HAYEHHS B
3aKyaziax BUIIOI OCBITH YKpaiHH, 30KpeMa y XEPCOHCHKOMY Ep’KaBHOMY
YHIBEPCHUTETI. Y JOCHIKEHI CHCTEeMaTH30BaHO OaraTopiuHMM JOCBII 13
pPO3pOOKK Ta BIPOBAIKEHHSI BIPTyaJbHUX OCBITHIX CEPEJOBMIN Yy 3aKiiajiax
BUIIOT OCBITH YKpaiHU Ta CBITY.

Ha ocHoBI perenbHOT0 aHani3zy GyHKIIOHATBHUX BUMOT JI0 MIPOTrpaMHUX
3ac00iB, M0 BXOAATh 1O CKJIAQy BIPTyaJdbHHX OCBITHIX CEpEIOBHII,
pPO3pOOJICHNX Ta BIPOBAKEHUX 3aKJIaJaMy BHINOI OCBITH YKpaiHU Ta CBITY
chopmoBaHO (DyHKIIIOHAJIBHI Ta amapaTHi BUMOTH JO HOBOTO BIPTYaJIbHOTO

OCBITHBOI'O CEPEIOBHUIIA, SIKE CIPSIMOBAHO Ha pILIEHHS MpoOieM opraHizamii



Ta BJJOCKOHAJIEHHS OCBITHBOTO MPOIIECY Y CyUaCHUX 3aKJIaJlaX BUIOI OCBITH B
VYkpaini. @yHKII0HAIbHI BAMOTY 3rpyOBaH1 3a KaTeropisiMM Ta BiANOBIJAIOTh
POJISIM KOPUCTYBaUIB Y IPOrPAMHOMY KOMILJIEKCI.

3anponoHOBaHO METOI0JIOT1O oprasizartii OCBITHIX Ta
aJIMIHICTpaTUBHUX OI13HEC-TIPOLECIB Y 3aKiajax BHILOI OCBITH YKpaiHW,
BUKOPHCTAHHS HOBITHIX TEXHOJOTIH, Ha mpukiaana «blockchainy 3 meroro
MOKpaIleHHs MpolieciB 00MiHy npodeciiHuMu 3100yTKaMu 3100yBadiB BUIIOT
OCBITH 13 MailOyTHIMH pOOOTOJABLISMH.

VY pob6oTi cucTemMaru3oBaHO JOCBiJ HAYKOBO-JAOCIITHUX Jaboparopiit
XepCOHCHKOTO  JIEP)KaBHOTO  YHIBEPCUTETY 13 PO3pOOKHM HaBYAJbHUX
CEpEeNOBUIN NPU3HAYEHUX JUISi CEPEIHbOI Ta CTapiol WKL YKpaiHu 3
MaTeMaTUYHUX JUCLIUIUIIH, OCHOB MpOTpaMyBaHHS; JOCBIA 13 pO3pOOKHU
BIPTYaJbHUX YHIBEPCUTETIB Ta IHTErPOBAHUX CEPEAOBMIL HABYAHHS IS
3aKJIaJ1iB BUIIOi OCBITH.

Po3pobnieHo TexHIYHE 3aBIaHHS Ta MPOrpaMHI MOMAYJI BipTyaJabHOTO
ocBiTHROTO cepenoBuia «KSU24». 3anpoBajeHO METOIOJIOTII0 Ta
MEXaH13MHU BHECEHHS 3MIH y TPOTPAMHHMU KOJI, BIJIMTOB1THO JI0 MIHJIUBHX BUMOT
HAYKOBO-TIEJarOr1YHUX MPAI[IBHUKIB Ta aAMIHICTpAIlil 3aKIady BUIIOI OCBITH.

OOTpyHTOBaHO BIPOBAIKCHHS BIPTYaJIbHOTO OCBITHHOTO CEPEIOBHINA
«KSU24» s apromaTu3zariii 0i3HeC MPOIIeCiB 3aKiIay BHIIOI OCBITH YKpaiHU.
OOrpyHTOBaHO peai3aililo HOBOTO BIPTYallbHOIO OCBITHBOTO CEPE/IOBHINA Y
BUTJISIZII PO3MOIJICHOTO IHTEPHET 3aCTOCYyHKa, MOOYJIOBAaHOTO Ha OCHOBI
1m1a0JI0HY IPOCKTYBAaHHS «MOJICIb - BHJI - IIPEICTABIICHHS», 13 BUKOPUCTAHHIM
CyyaCHUX KapkaciB MOOyIOBM IHTEpHET 3acTOCyHKIB «Django» MoBH
nporpamyBanHs Python nns po3poOku cepBepHOi YaCTHHU BipTyalbHOTO
OCBITHBOTO cepezoBHIa, Ta «Reacty MoBHM mporpamyBaHHs JavaScript, ms
PO3POOKH KIIIEHTCHKOI YaCTUHU BIPTYaJIbHOI'O OCBITHHOI'O CEPEAOBHILA.

OrmiHeHO e(EeKTUBHICTh OCBITHIX Ta aJMIHICTPAaTUBHHUX IMPOIIECIB

3aKjaJy BUINOI YKpaiHu, [l aBTOMaru3allii 013HeC MPOIIECIB SIKUX 3ay4EHO



BIpTyaJbHE OCBITHE CEpEJOBHINE Yy TMOPIBHSHHI 13 HEaBTOMATU30BAHUMHU
O13HeC-TpolleCaMHt 3aKJIaJliB BUIOT OCBITH.

BusHaueHO (yHKIIOHANBbHI BUMOTH, anaparHi BUMOIHM, Ta KaTeropii
KOPHUCTYBaYiB JJIsl TUTIOBOTO BIPTYaJbHOTO OCBITHBOTO CEPEOBHINA 3aKIadiB
BUIIIOi OCBITH YKpaiHu.

VYIockOHaeHO Ta aBTOMATHU30BAaHO CYIPOBITHUN JOKYMEHTOOOIT
TUTIOBUX O13HEC-TIPOIIECIB 3aKJIa/ly BUILIOT OCBITH YKpaiHu. [lonano cyyacHy Ta
THYYKYy CHCTEMY JUIsl TeHepalii 3BITHOI JOKYMEHTalil OyIb-IKOro pIiBHA
CKJIQJHOCTI 3a OyIb-IKUMHU POJSIMH Ta IapaMeTpamu, IO peai3oBaHi y
CUCTEM1 BUKOPHUCTOBYIOUHM ITporpamuy 016mioteky «Pandasy.

[IpoBeneHo peTenpHUN aHadi3 TUIOOBUX MPOrpaMHUX  3acoOiB
BIIPOBA/PKEHUX B OCBITHI MPOIIECH TUMOBUX 3aKJIaJIIB BUIIOT OCBITH YKpaiHU.
Ha iioro ocHOB1 o0y/10BaHO BUMOTH J0 OUIBIIOCTI MPOrpaMHUX MOAYIIB, 110
BXOISTh JO CKJIaay BIPTYyallbHOTO OCBITHBOTO CEpEIOBHINA, Ta JIOJaHO
MEXaHI3MH 1HTerpaiii 3 I1HIIMMH MPOrpaMHUMHU 3aco0aMU HaBYAIHHOTO
TIPU3HAYCHHS.

ABTOpPOM BHOKPEMJICHO AapXITEKTypHI Ta MpOrpamMHi pillleHHS IS
eekTuBHOI TOOYJTOBM  CKJIAJOBUX YAaCTHH BIPTYaJIbHOTO OCBITHBOTO
CepeIOBUIIA /TS 3aKJIa/I1iB BUIIO1 OCBITH YKpaiHU.

[IpakTyHe 3HAYEHHS OIEPKAHUX PE3YJbTATIB MOJATaE y MeXaHi3Max
MOKpAI[EHHS] MOXJIMBOCTEW ajamnTallii 3akjaJiB BUIIOI OCBITH YKpaiHH 0
MIHJUBAX YMOB CYYacHOTO CBITY, SKi BHKOPHCTaHO TIPH TMEPEeMIIICHH]
XepCOHCHKOTO JIEPKABHOTO YHIBEPCUTETY JO 1HIIOTO MICTa yepe3 BINCHKOBY
arpecito.

KirouoBi cnoBa: BipTyajbHE OCBITHE CepeoBUINE, Oi3HEC-TPOIECU
3aKjajy BUIOI OCBITH, aBTOMAaTH3allisd, OCBITHIA Tmpolec, 3BITHIN

JIOKYyMEHTOOOIT.



ANNOTATION

Lemeshchuk O. Development of the University Quality Management
System by means of Services. — Qualifying scientific work on manuscript
rights.

Dissertation for obtaining the scientific degree a Doctor of Philosophy in
the specialty 121 «Program engineering» — Ukrainian state university «Kherson
State University» MES of Ukraine; Ukrainian State University «Kherson State
University » MES of Ukraine; Kherson, 2024.

The dissertation is dedicated to the relevant theme of development and
implementation of a modern virtual learning environment as an instrument for
the effective organization of educational processes in Ukrainian higher
education institutions. As a basis for a software complex that combines
information technologies, methodological, and practical aspects of
management and support of the educational process, as well as various aspects
of business processes of a modern higher education institution, it was first
proposed to use experience in the development of "customer relationship
management systems".

The introduction reveals the relevance of the research, the history of
educational software development in Ukrainian higher education institutions,
and Kherson State University. The Ukrainian virtual learning environments
development experience is also revealed.

Based on the detailed functional requirements analysis of the software
that is a part of virtual learning environments developed and maintained by
Ukrainian universities, the research formulates the functional and software
requirements for building a new virtual learning environment dedicated to
improving the educational processes of modern Ukrainian higher education
institutions. Based on this, the requirements for most of the software modules
included in the virtual educational environment were built, and integration

mechanisms with other educational software tools were added.



The methodology for the organization of educational and administrative
business processes in Ukrainian higher education institutions that uses new
kinds of technologies similar to «blockchainy is proposed, in order to improve
the processes of experience exchange between graduate students and future
stakeholders.

The experience of Kherson State University's scientific laboratories in
developing educational environments for high schools, focused on
mathematical and programming disciplines, is systematized.

The requirements specification for the virtual learning environment
«KSU24» is developed.

The methodology and technology for making changes to the source code
according to the ever-changing requirements of teachers and administration of
the higher education institution are detailed.

The implementation of the virtual educational environment «KSU24» for
the automation of business processes of higher education institutions in Ukraine
1s substantiated.

The effectiveness of the educational and administrative processes of
higher education institutions in Ukraine, for which a virtual educational
environment was involved, was evaluated in comparison with non-automated
business processes of higher education institutions.

The accompanying document flow of typical business processes of a
higher education institution in Ukraine is improved and automated. A modern
and flexible system for generating reporting documentation of any level of
complexity for any roles and parameters, implemented in the system using the
"Pandas" software library, was also added.

A detailed analysis of the typical software implemented in the
educational process of higher education institutions in Ukraine was performed.

The author singles out architectural and software solutions for the
effective construction of a virtual learning environment for higher education

institutions 1in Ukraine.



The practical significance of the obtained results lies in the mechanisms
for improving the adaptation capabilities of higher education institutions in
Ukraine to the changing conditions of the modern world, which were used when
Kherson State University was moved to another city due to military aggression.

Key words: virtual learning environment, higher education institution
business processes automation, educational process, reporting document flow.



