NCNOJNTIb3OBAHWNE TEXHONOTUI «1C» B OBPA3OBAHUN

THE MODEL OF INFORMATION EDUCATIONAL
ENVIRONMENT OF EDUCATIONAL ORGANIZATION
ON THE BASIS OF THE 1C:ENTERPRISE SOFTWARE PLATFORM

A. A. Kharin', A. V. Rodyukov?, S. E. Sosenushkin’

! Moscow State University of Technology “STANKIN”
127055, Russia, Moscow, Vadkovsky per., 1

2 Moscow Institute of Physics and Technology (State University)
117303, Russia, Moscow, ul. Kerchenskaya, 1A, building 1

Abstract

The main approaches to the educational organization’s information educational environment model construction and implementation
on the basis of 1C:Enterprise software platform are considered, the arisen problems and ways of their elimination and also further
plans for system’s functionality expansion are considered.

The problem of forming the model of information educational environment of an educational organization is complex and is not
limited only to the issues of automation; at the same time the existence of a uniform integrated information system is obligatory for
decision-making on the basis of full, reliable and relevant information. The features of educational organizations and all education
system of the Russian Federation are diversity, regional distinctions, individual specifics of each educational organization. These
individual traits display themselves during the realization of various activities and cause the need for the educational organizations
management problem solution on the basis of formation of the corresponding model of digital information educational environment.
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Automation of the educational activity organiza-
tion and management is a key task for the modern
educational organization in order to achieve leadership
in the educational market. The major limiting factors
at the same time are limited resources e.g. temporary,
financial, personnel, information [1].

The characteristics of the educational organiza-
tions (EO) and in general education systems of the
Russian Federation are diversity, regional distinc-
tions, individual specifics of each EO; these individual
traits display themselves during the realization of
various activities and cause the need for the educa-
tional organizations management problem solution on
the basis of formation of the corresponding digital
information educational environment model (IEEM)
[2, 3].

Therefore, the management of federal state-
funded educational institution of the higher education
“Moscow State University of Technology “STANKIN”

(further — MSUT “STANKIN”, the University) in
2014 made the decision of IEEM stage-by-stage cre-
ation. The 1C:Enterprise 8.3 software platform was
chosen as the main basis for IEEM. MSUT “STANKIN”
was established in 1930 as the Moscow machine-tool
institute. Now the organizational structure of the
university includes four institutes and one branch; it
realizes different forms of education are according to
the higher education programs. More than 500 teach-
ers and researchers work at the university. The total
number of students according to the main educational
programs is more than 5000 people.

The structures of the university are located in
Moscow and in the city of Yegoryevsk, Moscow region.
The university has steady and constantly developing
international relations with the universities and busi-
ness partners of Austria, Brazil, Hungary, Germany,
Italy, China, USA, South Korea and other countries
in the spheres of its activity.
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The main objectives of IEEM are:

e key business processes and activity types ma-
nagement in order to ensure competitiveness
within the state policy on digital transforma-
tion, transition to digital economy and digital
education;

e the integration of the effective applied software
and hardware products complying to the federal
(legal) and industrial requirements;

e the implementation of unified, technological and
effective access means for information resources;
the improvement of controllability of all complex
of information resources.

At the moment the following IEEM elements exist
in MSUT “STANKIN” and are partially interconnected
among themselves [4, 5]:

1. The 1C:University information system is used
for the educational activity processes automated
management.

2. The 1C:Payroll and HR information system is
used for the payroll calculation and human re-
sources automated management.

3. The 1C:Accounting Suite information system is
used for the accounting and financial operations
automated management.

4. The 1C:Library information system is used for
the scientific and technical library of the uni-
versity automated management. It is partially
integrated with the 1C:University OE manage-
ment information system.

5. http://www.stankin.ru is the official site of
MSUT “STANKIN” on the Internet.

6. http://edu.stankin.ru/ is the digital educational
environment (further — DEE); it uses the Rus-
sian Moodle software platform and is partially
integrated with the 1C:University OE manage-
ment information system.

7. http://portal.stankin.ru/ — the EO intranet
information portal, where the teachers’ private
offices are located.

8. https://lk.stankin.ru/ is digital assessments rat-
ing portal for students; it displays the results
of various evaluations, exams and certifications
for students.

9. The Sigur access control and management in-
formation system is used for security manage-
ment e.g. access control and monitoring to the
university buildings.

The EO information infrastructure has sufficient
server capacities, an extensive uniform information
and telecommunication network [6]. The main EO pro-
cesses management structure and the general principles
of its organization are similar to the regular practices
of such activities accepted in Russian Federation and
are implemented in compliance to federal regulations,
letters and orders of the Ministry of science and the
higher education of the Russian Federation and the
local EO regulations [7].

Since 2014 MSUT “STANKIN” has been develop-
ing and implementing the IEEM kernel elements on
the basis of the 1C:University software platform. The

first functional subsystem for the reception campaign
management was launched in 2014 [8, 9]. Since 2015
the students staff management functional subsystem
has been implemented; by now it is being constantly
developed and modified according to the EO business
processes. It is integrated with the digital educational
environment regarding the synchronization of modules
(disciplines), the students’ contingent and the stu-
dents’ access management to modules (disciplines) in
the DEE according to the curricula. The information
transfer algorithm concerning the students’ contingent
from the 1C:University information system to the
DEE is realized. In 2016 the “achievements digest”
functional subsystem was developed and implemented;
it is capable of students’ assessment results and indi-
vidual progress monitoring and management [10]. The
functional capabilities of the 1C:University software
appliance were modified and adapted in order to match
the business processes’ requirements for higher educa-
tion institutions regarding the students’ assessments
and rating, progress accounting and intersession cer-
tification. In 2017 another 1C:University modification
project was carried out; its main purpose was the staff
individual achievements management and also hostel
management. The integration with the Sigur access
control and management system for intersystem data
transfer was realized. In 2018 the project on intro-
duction of the software product 1C:Document flow
was implemented. According to the specified experi-
ence the information educational environment model
of an educational organization on the basis of the
1C:Enterprise software platform presented in figure
was created [11, 12].

Now the following needs of IEEM development
are relevant:

e automated academic load management and sched-

ule planning;

e automated of educational and methodical means
development for curricula in general and specific
modules;

e additional functionality and deeper integration
of the implemented software products;

e unified information system buildup to cover all
the EO management processes;

e automated research activity management.

The integration of the implemented information sys-
tems has to be expanded, especially the 1C:University
software product, the DEE, the 1C:Library software
appliance and the access control and management
system in order to fulfill two-way automated data
transmission.

According to the above the main strategic objec-
tives, tasks and requirements to the model of infor-
mation educational environment of an educational
organization of the university were defined [13].

Main objectives of the the model of information
educational environment of an educational organization
development and improvement of its administration
processes are carried as [14—16]:

e The development of new education forms and the

improvement of educational services quality.
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Fig. The model of information educational environment of an educational organization
on the basis of the 1C:Enterprise software platform

e The efficiency upgrade of the educational activ-
ity management.

e The improvement of information services quality
and their availability to users.

e The increase in return from information tech-
nologies used in the University management
and ensuring educational process based on the
business strategy coordination with the digi-
talization strategy and also by optimization of
investment, organizational and technology solu-
tions.

e The decrease of total IT resources ownership cost
due to control improvement.

e The decrease of abuse opportunities for educa-
tional personnel abuses concerning students and
for management personnel concerning teachers
and workers based on computer assessment sys-
tems implementation, digital document flow,
management decisions execution control and
sensitive management and educational informa-
tion access control.

e The cost efficiency upgrade of IT usage.

based on the opportunities of project and net-
work education forms and individual educational
trajectories design with use of digital and remote
educational technologies.

The implementation and development of special
educational activity automated management
information systems including automated assess-
ment system, managements of the educational
content management system, the integrated in-
formation resources of separate courses and the
digital library resources, access to the Russian
and international scientific databases, learning
management system development, uniform digi-
tal curriculum standard implementation.

The creation of a modern digital campus techno-
logical system, including the integrated informa-
tion system of the University and the universal
digital ID, various digital university services,
corporate and educational portals.

Providing the required software for educational
activities according to inquiries of departments.

The following IEEM requirements are to be fulfilled

In order to achieve the above defined goals the in order to ensure quality of the objectives solution
following problems of the the model of information  control[20—22]:

educational environment of an educational organization
development and improvement of its administration
processes have to be solved [17—19]:

e The development and implementation of ad-
vanced educational programs of various levels,
including ones with participation of specialized
departments within partner enterprises, accord-
ing to educational and professional standards,

e “One window” access to the digital information

education environment with uniform identifica-
tion and authorization system for students, as
well as digital portfolio aggregation.

Modular course structure in the digital educa-
tional environment; students must be capable of
fulfilling separate course modules and obtaining
the corresponding certificates.
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e Digital modular courses database has to be cre-
ated in order to enable departments to construct
basic and advanced curricula from these modular
parts, thus developing e-learning and distant
learning technologies.

e Wide implementation of digital online courses,
including massive open online courses (MOOCs).

e Students’ and teachers’ personal data has to be
stored within the 1C:University information
system; educational tasks managers must be
implemented therein.

e Quality digital courses have to be created or
purchased and maintained in actual state.

e A digital video studio is required for digital
video course production, including video lectures
with different visualization methods in order to
simplify course understanding for students and
to keep their attention.

e A multifunctional office for students and
teachers is required to enable the “one window”
approach to any question or problem solution
(references, debts, schedules etc.).

e Virtual other activities must be implemented
e.g. webinars, lab activities, practices, remote
consultations.

e Digital network collaboration with Russian and
foreign universities is required.

e Traditional study activities must be carried out
in an interactive form like polls, feedbacks, Q&A
sessions etc.

e Adaptive training dialogues and gamification
elements must support digital courses.

e Digital remote document submission to the selec-
tion committee and conducting remote entrance
tests is required.

e The official Internet website must contain clear,
useful and relevant information for students and
other visitors.

e A universal digital ID card is required for all
teachers and students.

e A mobile application for students and teachers
is required.

A functional, efficient and reliable IT infrastruc-
ture is obligatory for the effective implementation of
various projects including information systems and
services (e.g. IEEM) development and implementation.
Therefore, the digitalization strategy of the university
states the main components of the IT infrastructure as
well as the principles and an order of its construction.

The main components of the University IT infra-
structure include the following:

e A data-center and data storage (including server

hardware and backup system).

e An information and telecommunications system
(including backbones, local area networks, cable
circuits, e-mail servers etc.).

e External network perimeter defense (including
firewalls, intrusion detection and protection
systems, anti-bot, anti-spam etc.).

e A data loss protection (DLP) system.

o A website hosting subsystem.

e A digital phone system.

e A SIEM system.

An internal corporate web portal integrated with
the 1C:Document flow.

Multimedia equipment.

Sound-amplifying equipment.

Video conference equipment.

Personal computers and office hardware (mul-
tifunctional devices, printers, scanners, copiers
ete.).

The following principles must be considered and
fulfilled during the IT infrastructure buildup:

e The IT hardware systems must be reliable, fail-
safe and functional; the software systems must
be protected.

e The IT infrastructure must be flexible, scalable
and adaptive to the external conditions accord-
ing to the Strategic development program of
MSUT “STANKIN” for 2018—-2022 (general
statements).

e It has to provide uninterrupted interaction with
the federal state information systems (FIS GIA,
FRDO, Contingent and others).

e It must enable remote access to regional and
global data transmission networks.

e It must ensure optimal CAPEX and OPEX.

The IT infrastructure formation construction plan
includes three stages:

Stage 1 — Design. The project documentation for
software and hardware solutions is developed, tak-
ing into account all IT architecture elements of the
University operating and the regulated methods of
administration and data protection.

Stage 2 — Implementation & documentation. Hard-
ware and software solutions are implemented; project
documentation is developed and aggregated;

Stage 3 — Maintenance. Administration and tech-
nical support is carried out.

The development of the model of information edu-
cational environment of an educational organization is
a difficult task, but its solution is obligatory for any
educational organization [23]. The model offered above
is based on the real experience of MSUT “STANKIN”
and can be used as a basis to create of similar models
taking into account the unique features of the auto-
mation objects.
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AnHomayus

B craThe paccMOTpPEHBI OCHOBHBIE IOJXOIBI K IIOCTPOEHHIO MOJEIN 3JIEeKTPOHHOU MHGOPMAI[MOHHO-00pa30BATENbHON CpeAbl Ha
6ase mrardopmer «1C:IIpegnpustue 8» u BHEAPEHUIO 9TOH MOJAENN B 00Pa30BaTeJbHOIN OPraHU3alNY, BOSHUKIIINE IIPU 9TOM IIPOOJIeMbI
U cIOCOOBI MX YCTPAHEHUs, a TaKiKe NaIbHeNINNe IJIaHbl 10 PACIINPeHUI0 GYyHKIIMOHATIA CUCTEMBI.

IIpo6siema ¢hopMUPOBAHUSA MOJEIH JIEKTPOHHON NH(OPMAIIMOHHO-00pa30BaTEIbHON cpeibl 00Pa30BaTeJbHOM OPraHn3anuu — KOM-
IJIEKCHAA ¥ He OTPAHMYMBAETCS JIMIIb BOIIPOCAMM ABTOMATH3AI[UM, IIPU 9TOM HAJIMYUE eANHON MHTEerPHPOBAHHON MH(MDOPMAIMOHHOI
CHCTEMBI BJISETCA 003aTEIbHBIM I IPUHATHUA PEIlIeHni Ha OCHOBe IIOJIHOM, JOCTOBEPHON 1 aKTyaIbHOI HHpOopManuu. XapaKTepHbIMU
0COOEHHOCTSIMY 00pa30BaTeILHBIX OPTaHU3AIU U B I[eJIOM CUCTEeMBI 00pasoBaHusa Poccuiickoii @enepaiuu ABISIOTCA MHOTOILJIAHOBOCTb,
peruoHaJbHbIE PA3JINUNs, UHIUBUAYATbHAA crenudrKa KasKkI0il 00pa3oBaTeIbHON OpraHn3anuu. OTU 0COOEHHOCTU IPOSBISIOTCA B pe-
anusanuy PasIuYHbIX HAPABIEHUH [eATeIbHOCTH, UTO 00YCIOBINBAET HEOOXOAMMOCTh PEIIeHN IPO0JIeM yIIpaBIeHNA 00pa30BaTelb-
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HOBOCTMH

Ha MMCO noppepxanu co3ganmue XapTuu o uudposoit 060pa3oBareIbHOI Cpefie MIKOIBI

Ha MoCKOBCKOM MeXIYHapOZHOM Ca/IoHe 06pa3oBaHMA
HOJIepyKaty CO3[aHye XapTuu 0 IMpPOBOIT 06pazoBaTeIbHOI
Cpefie IKOJIbL, COO0MIaeT Ipecc-cmy>Kba KoMmanmy «SIHpexc».

«Cy1ecTByeT HOTpeOHOCTD B efUHOIL 1{1(POBOIL cpefe
mkonbl. To 4To eguHas uudpoBas cpefa HY>KHa — 9TO
6e3ycnoBHo. CoBpeMeHHble LM poBble popMarTsl Oe3 3TN
MHPPACTPYKTYpPbl He MOTYT pa3BUBAaTbCA», — IIPOKOMMEH-
TUPOBa/la CO3aHME XapTUM 3aMeCTUTENb MUHNUCTpa IIpo-
ceemennsa Poccuiickoit @enepannn V. I1. ITorexmHa.

PaspaboTkoit xapTuu 3aHuMarTcs1 Poccniickast akaemist
obpasoBauyst 1 KoMmaHus «SIHmekc». XapTusi 0603HAIUT
OPMEHTMPBl B MHOT000pPasuu IOAXONOB K HOCTVDKEHUIO
00pa3oBaTeNIbHBIX LieJIeil ¢ MCIIOAb30BaHMeM LN(POBBIX
uHCTpyMeHTOB. OHa JOJDKHA CTaTh OOIIECTBEHHBIM [IO-
TOBOPOM MEXJY IefaroraMiu, pOAUTENAMN, YNMHOBHUKAMU
U 06pa3oBaTEILHBIMIU PECYPCaMIL

VI MOCKOBCKUIT MeXAYHapOIHBII caloH obpasoBa-
HuA npoxopgun B Mockse Ha BJJHX ¢ 10 mo 13 ampens.

9To KpymHeilllee MepompusTie B cepe 06pasoBaHMs
B Poccun n camas macmitabHas B CTpaHe BBICTaBKa HO-
BBIX 00pasoBaTe/IbHBIX TEXHOJIOINUI, MHPPACTPYKTYPHBIX
U VHTE/UIEKTYaJIbHBIX pPeIleHN)I 0ObefuHMIa Ha OFHOI
IUTOLa/IKe BCeX YYaCTHUKOB cepsl oOpa3oBaHMs: HpPeX-
craBuTenell NpogecCcHOHaNIbHOTO M 3KCIEPTHOTO CO-
00111eCTB, TOCYAAPCTBEHHBIX I OOI[eCTBEHHBIX NHCTUTYTOB
U GU3HEC-CTPYKTYP.

OprannsaTopamy MepoNUpUATHUA BBICTYHmMIM MuHN-
CTepCTBO HAyKM M BbICIIero obOpasoBaHmA Poccuiickoit
Qepmepanun 1 MuHuctepcTBo npocsemenus Poccuiickoit
Oepnepanyn. CasoH IPOBOIAUTCS €KETOJHO B COOTBETCTBUM
¢ pacnopspxenneM IIpaBurenbcrsa Poccuiickoit @epepanun.
B pabote camoHa mpuHsin yyactie 3amectutenb [Ipencena-
terna [IpaBurennpctBa Poccuiickoit @epepanym T. A. Tommko-
Ba, MUHNCTP HayKu U BbIcLIero ob6pasoBaHmA Poccuiickoit
Qenepaniun M. M. KOTIOKOB ¥ MUHUCTP HpOCBeLieHU
Poccuniickoit @enepaunu O. I0. Bacunbesa.

(ITo mamepuanam gedepanvHozo nopmana «Poccutickoe 06pasosariie»)




