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Abstract. One of the factors of development in the research direction is the
activity ofuniversity staff and teachers in participating in grant funding competitions.
The high activity of researchers in this direction will allow the implementation of
new projects, which, in turn, will contribute to attracting additional funding to the
university, obtaining significant research results. Applications for participation in
grant funding competitions are submitted according to the announced competitions
for their holding. According to the terms of the tender documentation for grant
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financing, applications submitted must meet a number of requirements. The article
is devoted to developing an information systemdesigned to record applications
submitted by the faculty and staff of the university for participation in grant
funding, as well as assisting in the design of the application and preparation of
tender documentation. The authors offered innovative approaches to automate
the process of checking applications to find errors.Based on the application’s
verification results, recommendations or errors to modify the application to increase
its level are being constructed. This task has relevance, as it affects the development
of scientific activities of the university. The developed software solutions and the
results of their successful integration with the information management system of
the university offered. In addition to checking applications, the developed system
allows for collecting statistical data on submitting applications to universities in
general and individual units.

Keywords: information system, information technology, research projects,
verification rules, database, application registration
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pBIHA KaTelcy OenceHmimiri 6omsin TaObmanel. 3epTTeyIIiiepaiy Oyl OaFrbITTaFbl
JKOFaphl OEJICEHIUTITI JKaHa JKoOaapbl JKy3ere achlpyFa MYMKIiHAIK Oepemi, Oy
©3 Ke3€TiH/Ie YHUBEPCUTETTECH KOCBHIMINIA KApXKbl TAPTYFa )KOHE MaHBI3bI FEUTBIMU
HOTIDKENEepPre KOJM JKeTKi3yre MYMKIHAIK Oepemi. [paHTTHIK KapKbUTaHIBIPY
KOHKYpCTapblHa KaTbICyFa eOTiHIMIep Oepy onapAsl OTKi3yre >KapusIaHFaH
KOHKYpCTapFa ColKec *Ky3ere achIpbliaibl. [ paHTTHIK KapKbUIaHABIPYFa apHaJIFaH
KOHKYPCTBHIK Ky)KaTTaMaHBIH IapTTapblHa colikec OepineTiH eTiHiMuep Oipkarap
TaJanTapra cokec Kelyi THic. Makana TpaHTTBIK KapKbUIaHABIPYFa KaTbICY YIIiH
KOO IIOK men kpI3MeTKepiepi OepeTiH OTiHIMAEpIi ecelke ajyfa, COHIai-
aK OTIHIMAI paciMIey >KoHEe KOHKYPCTBIK KyKaTTaMaHbl AalbIHAAyFa apHaJFaH
aKmaparThIK JKYHEHI a3ipiey MoceseniepiHe apHajFaH. ABTOpiap Karesiepai
Taly MakcaTblH/Ia OTIHIMJEpP/i TeKcepy IMpOIEeCiH aBTOMATTaHABIPYABIH ©31HIIIK
ToCinAepiH ychIHAABL. OTiHIMIEpAl TeKcepy HOTWXKenepi OoibIHIIA KaTelepui
TY3€Ty KaKETTiNir Hemece KOHKYpCTa OHBIH JACHIEHiH apTThIpy MakcaTblHAa
OTIHIMII ©3repTy JKOHIHJETl YCHIHBIMAAD KaIBINTACTHIPBIIAABL. by MiHmerTiH
©3eKTiIri 6ap, OUTKEHI 011 YHUBEPCUTETTIH FHUIBIMU KBI3METIHIH JaMyblHa acep
eTeqi. O3iplieHreH OariapiaMaiblK IIENIMIep JKOHE OJapAblH YHHUBEPCHTETTI
OackapyablH aKNapaTTbIK JKYHECIMEH COTTI WHTETPAlMACHIHBIH HOTHXKEIepi
YCBIHBUTAABI. OTIHIMIEPAI TEKCEpyMEH Karap, o3ipieHreH sxyie xanmsl JKOO-
Japra KoHe XKeKe OelimMIIenepre oTiHiMIep i Oepy MpoIieci Typaibl CTATUCTUKAIBIK
JepeKTepIi )KUHAYFa MYMKIH/IIK Oeperi.

TyiiH ce3gep: akmapaTThIK XKyle, aKmaparThIK TEXHOJOTHUsIap, FHUIBIMHU
xobanap, TeKcepy epexenepi, [epekrep 0a3acel, OTIHIMAEP/ TipKey
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AnHoramusa. OngHuM u3 (HaKTOPOB pa3BUTHS B HAy4HO-MCCIIE0BATEIHCKOM
HaHpaBJIeHI/II/IﬂBHHeTCSIaKTI/IBHOCTI)COpr,Z];HPIKOBI/IHpeHOHaBaTeHCﬁBy3OBBy‘IaCTI/II/I
KOHKypcax 'paHToBOro (huHaHCHpOBaHUs. BbICOKast akTHBHOCTB HCCIen0BaTeNel B
9TOM HaNpaBJICHUH MO3BOJIUT PEATH30BATh HOBBIE POEKTHI, YTO, B CBOIO OYEpEeb,
Oyner cmocoOCTBOBaTh NPHUBICUEHHUIO JONONHUTEIBHOTO (UHAHCHUPOBAHUS
YHUBEPCUTETA, IIOJIYYEHUI 3HAYMMBIX PpE3YyJIbTaToB Hccienosanusd. Ilomaua
3asBOK Ha y4aCTHC B KOHKYpCax I'paHTOBOIO (I)I/IHaHCI/IpOBaHI/ISI OCYHICCTBIIACTCA
COINIaCHO OOBSBICHHBIM KOHKypcaM Ha uX mpoBeneHue. COIacHO YCIOBHAM
KOHKYPCHOM JOKyMEHTallid Ha TpaHTOBOe (MHAHCHPOBAHWE, I10JaBacMbIe
3aBKM JOJDKHBI COOTBETCTBOBAaTh psiay TpeOoBaHuid. CraThsi MOCBALIEHA
BOMpocaM pa3paboTku MH()OPMALMOHHOW CHUCTEMBI, KOTOpas NperHa3HadeHa
uid ydera 3adBoK, nomaBaeMbix IIIIC u coTpynHuKamMu By3a JUid ydacTHs B
T'paHTOBOM (1)I/IH3HCI/IpOBaHI/II/I, a TaKXXC IIOMOIIU IIpr O(l)OpMJ'IeHI/II/I 3as1BKH U
MOATOTOBKN KOHKYPCHOW MOKyMEHTAlMH. ABTOPHI IpeUIaraloT OpUTHHAJIbHBIC
MO/IXO/BI TI0 ABTOMATH3aLlMK TIPOIiecca MPOBEPOK 3asBOK C LENBI0 HAXOXKICHHS
ommbok. [lo pesynsraraM NpoBepKH 3asBOK (OPMUPYIOTCS HEOOXOIUMOCTb
WCTIpaBlieHUS OIIMOOK WM DPEKOMEHJAIMW IO HM3MEHEHUIO 3asBKU C LEIbI0
MOBBIILICHHUS €€ YPOBHS B KOHKypce. JlaHHas 3ajaya MMeeT aKTyallbHOCTb, TaK
Kak BJMSET Ha pa3BUTHE HAy4YHOW AESATEILHOCTH yHUBepcurera. Ilpemmnaratorcs
pa3paboTaHHBIC IPOTPAMMHBIE PELICHHS M PE3YNIbTaThl X YCIEIIHONH HHTErPalluy
¢ MH(OPMAIIMOHHOW CHUCTEMOH yrpaBieHHs By3oM. [loMHMO NpOBEpKH 3asBOK,
paspaboTaHHas cHCTEMa TakKe IO03BOJISIET cOOMpaTh CTaTHCTHUECKUE AAaHHBIE O
mpoliecce Moayy 3assBOK B By3blI B IIEJIOM U B OTJEIBHBIX NOAPA3IEICHHSIX.

KioueBsble cinoBa: nHDOpMaLIMOHHAsT cUCTeMa, HHOOPMALIMOHHBIE TEXHOIO-
THH, HAyYHbIE TPOEKTHI, IPaBUjIa MPOBEPKH, 0a3a JAHHBIX, PErHCTPaIHs 3aIBOK

Introduction

The purpose of evaluating the activities of teachers is to stimulate the growth of
qualifications, professionalism, effectiveness of pedagogical and scientific work,
the development of creative initiative of teachers. The evaluation results are the
information of the educational institution and can be used as a basis for determining
the validity of the contract, material and moral encouragement of teachers and the
development of measures to improve the quality of training specialists.

If ateacher’s performance evaluation system contains a small number of obvious
and generally accepted evaluation parameters, regardless of subjective factors, then
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it can be considered optimal if it is relatively simple and understandable for the
teacher’s activity, if it provides an adequate assessment of the teacher’s activity. It is
known that the activity of a teacher covers such types of work as teaching, research,
organizational and educational. Accordingly, the evaluation of the teacher’s work
should be carried out taking into account the quality indicators of each type of
work.

The effectiveness of implementing scientific activity processes determines the
quality of solving such problems as search and provision of access to research
papers. Providing timely information about scientific events and participation
planning ensures the opportunity to publish the research results in high-ranking
publications. The involvement of the teaching and research staff in this direction
allows the opportunity to implement new projects that contribute to attracting
additional funding to the university and obtaining significant scientific results. The
realisation of the scientific interests of the teaching staff through grant funding is
very relevant.

When the teaching staff and researchers are informed about new competitions,
it is necessary to organise business processes and deliver pieces of advice to them
when completing the application. Therefore, it is essential to increase the number
of university applications submitted and ensure their quality content—the solution
to this issue by information technology in the organisation of application processes.
The use of IT will allow users to organize assistance in decision-making.Thus, the
transfer of Kazakh science to new principles of financing, which are associated
with the development of the grant system, requires new forms of information work.

Literature Review

The development process of most software products sooner or later leads to
implementing mechanisms for adding, storing and retrieving information for
subsequent processing. The optimal information retrieval path is one of the critical
problems in computer science. The leading solution to this problem is a variety of
database systems perfectly cope with these tasks at the software level. However, if
in the system’s functionality, there is a need to work directly with the user’s query,
often consisting of several criteria, the processing of the results ultimately falls on
the shoulders of the user (Silva et al., 2021). In such a situation, the problem of
creating a conceptual model of automatic verification of technical documentation
that optimally meets the needs of users becomes particularly relevant.

In their work, the authors (Sonia Bergamaschi, 2016) consider solving the
problem of keyword searching in relational data by transforming keyword queries
into one or more SQL queries to run a relational DBMS. Finding such questions
is challenging because the modelled information can be in different tables and
attributes. It means identifying the schema elements where the data of interest
are stored and discovering how these elements are interrelated. The authors have
divided the problem into three stages: the first considers what the user has in mind
when formulating keyword queries, and the second is how the data represents in the
database schema. Finally, the third stage combines the two processes.
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It noted that ontologically controlled information systems today are one of the
most significant branches of the development of intelligent information systems.
Construction features of their have a close relationship with the development
of the theory and design bases of automatic text checking models, as well as to
develop of theoretical foundations and design methodology, including the formal
approach, fundamental principles and mechanisms, generalised architecture and
system structure, the standard model and design methodology of the subject area
ontology, formal model of knowledge representation, generalised algorithms of
knowledge processing procedures, etc. (Palagin and Petrenko, 2008). It is vital to
create an automatic system for checking technical documentation. In this context,
a comprehensive formulation of specific problems should increase the value of
automated text checking programs and facilitate the search for their solutions.

According to (Panos Constantinides, 2018), cutting-edge research in information
systems, strategic management, and economics has deepened our understanding of
platforms and infrastructures in the digital age over the past few years.

The results of scientific work come in different forms, arise at different stages
of the research process and are determined by various concepts associated with
them. Firstly, these are the stages of research at which they are produced. There
are several stages: from the search for information to the dissemination of results.

In each of them, the researcher conducts activities aimed at achieving the result.
Secondly, the research results themselves come in various forms: from traditional
articles to data sets obtained from experiments or the researcher’s knowledge
underlying hypotheses. They can be divided into content, data and information.
Thirdly, a number of tools are used to obtain results, which can be classified
according to the result provided by them.

Fourth, another level of accessibility can be achieved to the results, consisting
of the degree of openness to the scientific community and integration into
existing systems of organizing research information. The study for the first time
offers an information model of the results of the study, combining the considered
characteristics. This material can be useful for organizing research work, especially
at the level of managers and heads of research groups (Begler, 2017).

As such, a review of the available literature on the topic allows us to conclude
that the transition of Kazakh science to new funding principles associated with
developing the grant system requires new forms of informational work.

Materials and methods

Figure 1 presents an information model which analyses the process of
implementing the scientific activities of researchers (undergraduates, doctoral
students) and university teachers. This model describes the methods of interaction
between the participants and the results of their scientific activity in the university’s
information system.The analysis of the model and the subject area allowed us to
identify the main problem areas related to decision-making and the search for
relevant information:
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— Selection of the supervisor or students, taking into account scientific interests;
— Selection of periodicals for publication of scientific results;

— Selection of scientific events for participation;
— Selection of competitions, grants for research funding (Popova, 2013);

— Search for significant publications on a given topic.
The following vital objects distinguishin the built model:
— Supervisors and researchers - users of the information system;

— Scientific events - conferences, seminars, round tables, etc.;
— Publications in periodicals;
— Publications (periodicals).

The methods of frequency analysis and information technology make it possible
to analyse the links between the scientific interests of the participants, ongoing
research, relevant grant funding competitions and events. According to the analysis
results, recommendations creates to solve the tasks. As the presented model shows,
the leading information objects considered in this article connect through keywords,
which form the object’s profile or the so-called «area of scientific interest».
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Fig. 1. Information model of the scientific activity implementation process

The proposed approach allows for forming a scientific user profile of the
information system. Completeness of profile information depends on the accuracy
of recommendations, therefore — effectiveness of the development of the scientific
activity of the university. When analysing the data, it is necessary to prioritise those
or other scientific interests properly. The solution to this problem has its features
since the formation of the profile uses many sources of information.

Results

The researcher’s Automated Information System (AIS) develops to assist
researchers and research staff in submitting applications for competitions and
projects. This AIS makes it possible to perform the initial processing of applications
and the preparation of data and documents.

Using information technology, namely the development of an automated system
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of verification of documents, will check the frequently occurring errors, which
will improve the quality of applications. It is necessary to develop algorithms for
automating processes, use the experience of practical work in creating decision
support systems and practice their implementation in the education field.

Currently, in Kazakhstan does exist a system via applications for participation
in various competitions held by JSC «National Center of Science and Technology
Evaluation» (JSC «NCSTE»). Applications develop by completing interactive
forms on the website. The most frequently asked questions and answers,
instructions, submission of applications from individuals and legal entities, and
forums are published by the site where the competitive documentation is placed
[https://is.ncste.kz/login].

These application systems allow users to avoid basic mistakes when completing
online forms and check all sections filled with information. There are some
difficulties and inconveniences in filling the project data on the website of JSC
«NCSTE» (Table 1).

Table 1. Disadvantages when filling out the application

Ne | Name of sections
1 | Basic information The list of publications filled in the profile does not
automatically transfer.

The rubric must correspond to the profile

If there is no foreign partner, you cannot put a "-" sign

2 | Calculation of requested Total amount only when clicking on data for years 1, 2, 3
funding Funding for business trips is counted only per person

No export of data to Excel

The plan is not exported

Cannotsave data for each item individually

3 | Research Group -

4 | Required documents for -

participation in the competition

5 | Abstract 1. You need to add a save button for each field separately

Based on existing research analyses, organisation of information systems
training and decision-making assistance and the application process through the
NCSTE AIS — approaches developed to facilitate checking applications process
and identifying the most typical errors in their compilation through information
technology. The main idea of the used approaches is the researcher registers the
application in the AIS by completing a card with the basic information. When
saving the card, the system checks have the main areas filled correctly and, if
necessary, prompts an error message and offers changes or recommendations
to improve the application’s competitiveness. Monitoring the correctness of the
information is conducted with the methods of data integrity control in information
systems. For each case, different verification rules follow the conditions of the
tender documentation.
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Discussion

In the scope of this work, the following information characteristics provide to
determine the verification rules:

— Name. The name of the validation rule.

— The type of rule verification. It could take two values: restriction or
recommendation. If a rule with the restriction type violates, the system will display
a message and will not allow the application to save the card until the user changes
it to execute the verification rule. In another case, the system will display a message
about the recommendation to change the application, and the final decision will
remain with the user.

—  Validation condition. It is set with the SQL language and returns two possible values of boolean

type:
true and false.

—  Description. A detailed description of the test rule.
—  Warning. If the rule violates, a message will display to a user.

—  Contest. Information about the contest rule.

The choice of the SQL language sets the conditions for checking because, as a
DBMS, the ORACLE DATABASE uses. Therefore, SQL queries will be convenient
to check the fields of the application card and access the data of other entities used
as reference information. For example, check participants’ age, scientific degrees,
and positions.

Approximately ten rules have been formed for checking applications. These rules
are collected based on the competitive documentation on grant financing of scientists
on scientific and scientific-technical projects of the Committee of Science of the
Ministry of Education and Science of the Republic of Kazakhstan. Table 2 provides
examples of several screening rules. This table will be supplemented with additional
restrictions and recommendations by the tender documentation in the future.

Table 2. Restrictions and recommendations in accordance with the tender documentation

Contest Name of the Type Description Message
rule
MINISTRY OF | Checking Restriction According to the The employee
EDUCATION overlap by requirements of the is already
AND SCIENCE | executors tender documentation | participating
OF THE within a lot item 5 [5]. an in this lot as a
REPUBLIC OF individual has the right | leader of another
KAZAKHSTAN to participate: project;
as a scientific The employee
supervisor - not more | is already
than 1 (one) project, participating in
and as a team member | another bid for
- not more than 1 (one) | this competition.
project
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as a team member,
not being a scientific
supervisor - not more
than in 1 (one) project
MINISTRY OF | Checking for | Restriction According to the No more than 15
EDUCATION the number of requirements of the terms are listed
AND SCIENCE | keywords tender documents,
OF THE there are not more
REPUBLIC OF than 15 terms
KAZAKHSTAN
MINISTRY OF |IRSTI Recommendation | There are no more No more than 5
EDUCATION (Interstate than 5 codes IRSTI codes are
AND SCIENCE | Rubricator Of given
OF THE Scientific And
REPUBLIC OF | Technical
KAZAKHSTAN |Information)
code
MINISTRY OF | Verification of | Restriction According to the The total
EDUCATION the research requirements of the number of
AND SCIENCE | group of the tender documentation, | members of the
OF THE project for the total number research group
REPUBLIC OF | the number of of members of the of the project,
KAZAKHSTAN | people research team of the | including the
project, including the | project manager
project manager - not | - not more than
more 7 (seven) people
than seven (7) people

e

Fehngeappl |

xakon

Fig. 2. shows the application registration process in the AIS system.
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Fig. 2. Registration of an application in the AIS system
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The first step is selecting the necessary contest. The user only has access to the
current competition, and the second step requires filling fields in the form. The
next step is performing an automatic checking process of information according to
the requirements of the tender documentation. In the fourth step, a message about
needing to change the application if there are violations of restrictions or errors in
the form displays.In this case, information is not to be saved by the system, and
the user proceeds to edit the form to the second step. If there are no errors and
violations, the customer moves to the next step. The following stage is performing
data analysis and offering recommendations for modifying the application to
improve it.The appropriate suggestion is presented to the user when the system
forms the recommendations.

Consequently, the user can proceed to the editing of the request or reject the
offers and save the application in this form. In the sixth step, the data comes into the
AIS database. In the last stage, the user needs to print an application appendix with
a list of performers from the system after sending the application. This document
will have a unique code. This stage is necessary that all changes in the application
made by staff members are recorded in the system and permit directly finding the
application using a unique code.
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Fig. 3. Scheme of the process of preparation of application documents

The proposed method of verification of applications has been implemented
in the subsystem of applications accounting. Figure 3 shows the general scheme
of preparation and reviews of the provision of documents on the application, and
Figure 4 presents an example of work with the application.
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Fig. 4. Example of working with an application
Conclusions

When checking the application card, a violation of the rule with the type of
restriction was detected. According to the check results, the user is informed that
two performers are participating in another application in the same competition,
which is unacceptable based on the terms of the tender documentation. The
proposed method of automatic verification of the card and the data model allows
for further system development to improve the quality of submitted applications.
The developed information system has been implemented and is functioning
successfully. In addition to the initial processing of applications, it also allows
the staff of the scientific department to receive information about the application
process, collect information for internal use and provide it to other organisations,
if necessary. It also planned to create a training system for preparing «highquality»
and «competitive» applications for participation in various competitions. This
system makes it easier for employees to fill out an application and for specialists
to check it.
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