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Lately, the information systems of different types, particularly systems to manage scientific
research, have been widely introduced into education and science. However, the ways of optimizing
the implementation of such systems as well as the improvement of their effectiveness have not been
adequately studied. That is why further research is needed for possible ways of improving the
information systems implementation. The effectiveness of the information systems implementation is
largely dependent on the presence of a "friendly"” interface system, on its usability.

The goal of the paper is to determine the theoretical aspects of the "usability" concept and
to study how the usability improves the efficiency of information systems in scientific research
management. The subject of this research is to study the usability as a means of improving
information systems efficiency using as an example the information system to manage scientific
research at the National Academy of Pedagogical Sciences of Ukraine. This paper examines the
main approaches to the evaluation of information systems usability. The paper also describes the
testing of information system usability in research management. The research made it possible to
conclude that the usability is a factor that increases the efficiency of an information system and
allows potential users to better understand, organize and summarize business processes.

Although the application of the principles of usability is a promising direction, it is one of
the little studied problems in the Ukrainian systems engineering. The detailed study of usability
basic rules will allow developers of information systems to create better products with "friendly"
interfaces. These rules will help users better understand the content of newly created information
resources and therefore will facilitate their implementation and usage.

Keywords: an information system, management, scientific research, usability.

Today one of the priorities of this country is to develop an information society that provides
for people’s interests and needs, an open high-tech society aimed at innovation development, a
society that will enable every citizen to create and store information, to have free access to it, as
well as to use and share it with others.

Modern trends in the organization of society, especially its apparent informatization, have
become the basis for the expansion of information technology usage in education and science. In
recent times, information systems have been widely used to manage scientific research.

However, the information system efficiency is largely dependent on the presence of a
"friendly” interface, the presence of which allows the user to work with the system quickly and
easily, performing necessary operations "intuitively".

But the effectiveness of the information systems implementation is largely dependent on the
presence of a "friendly" interface system, on its usability.

The goal of the paper is to determine the theoretical aspects of the "usability" concept and
study the impact of usability as a factor in improving the efficiency of information systems
implementation to manage scientific research.

The subject of this research is to study the usability as a means of improving information
systems efficiency using as an example the information system to manage scientific research at the
National Academy of Pedagogical Sciences of Ukraine.
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The testing ground of the study was the information system "Scientific Research: Planning,
Control, Monitoring™ http://planning.edu-ua.net (hereinafter referred to as IS "Scientific Research").
The system is built as the corporate Intranet portal of the National Academy of Pedagogical
Sciences of Ukraine (hereinafter referred to as “NAPSU”) using the Microsoft Office SharePoint
Server 2007 [1].

Given below are definitions of the basic concepts required to describe the research.

The document is a material object that contains fixed information specifically designed for
its transmission in space and time.

The electronic document means “any information presented in a digital form and conveyed
to an agency or a third party, where "information" may include some data, a text, sounds, codes,
computer programs, software, or databases.

Management in businesses and organizations is a function that coordinates the efforts of
people to accomplish goals and objectives using available resources efficiently and effectively.
Management comprises planning, organizing, staffing, leading or directing, and controlling an
organization or initiative to accomplish a goal.

Management is the most effective and creative instrument aimed at using and controlling
social and economic systems [2].

Document management means the coordination and control of a flow (storage, retrieval,
processing, printing, routing and distribution) of electronic and paper documents in a secure and
efficient manner to ensure that they are accessible to authorized personnel when it is required.

The information system (IS) is a combination of hardware, software, and infrastructure as
well as trained personnel that are organized to facilitate planning, control, coordination, and
decision-making in an organization

The systems development life cycle also referred to as the application of development life-
cycle, is a term used in systems engineering, information systems and software engineering to
describe the process of planning, creating, testing, and deploying an information system. The
systems development life-cycle concept applies to a range of hardware and software configurations,
as a system can be composed either of hardware or software only, or a combination of both.

The tutor is a university or college teacher who is responsible for the instruction and
supervision of students assigned to him.

Usability makes the process of using and learning a man-made object easy. Such an object
can be a software, website, book, tool, machine, process, or any other thing a user interacts with.

Requirements for the development of research management information systems

Today all the major functional requirements for a system (its reliability, capacity,
accessibility, safety, etc.) are identified established and supported by all systems.

In this paper we are going to consider the possibility of heightening the efficiency of the IS
by increasing its usability. We believe that this system quality influences efficiency of IS
implementation.

What is Usability? Usability is the extent to which a product can be used by specified users
to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of
use [3].

Usability means that the people who use a specific product can do it quickly and easily to
accomplish their own tasks. This definition rests on four points:

1. Usability means focusing on users;

2. People use products to be productive;

3. Users are busy people trying to accomplish set tasks;
4. Users decide when a product is easy to use.

In fact, usability is a quality that makes sure that something works well, that a person of
average (or even below average) abilities and experience can use the thing - whether it's a Web site,
a fighter jet, or a revolving door - for its intended purpose without getting hopelessly frustrated [4].

Usability is actually a philosophy or a belief in designing a product that will meet a user
needs and help him acquire useful experience. Besides that, it is also the specific process and
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methodology that are meant to reach the real goal of usability. A new usability process starts by
looking at who is going to use a product, how well he understands his goals and needs, and whether
he is capable of selecting the right techniques to answer the question, "How well does this product
meet the usability requirements of our users?" (Whitney Quesenbery)

It is important to realize that usability is not a single, one-dimensional property of a user’s
interface. In fact, usability has multiple components and is traditionally associated with these five
usability attributes: learnability, efficiency, memorability, errors, satisfaction [5].

Usability is a measurable characteristic that, to a greater or lesser degree, describes how
effectively a user can interact with a product. It can also be thought of as how easily a product is to
be learned and used. (Jeff Axup, UserDesign)

The human-centered design is characterized by the following characteristics: the active
involvement of a user in the process and a clear understanding of his task requirements; an
appropriate allocation of function between a user and a technology; the interaction of design
solutions; multi-disciplinary design.

Usability definitions contain some metrics that allow to evaluate usability:

Effectiveness is the accuracy and completeness with which users achieve certain goals.
Effectiveness indicators include solution quality and error rates.

Efficiency is the relation between the accuracy and completeness with which users achieve
certain goals and the resources expended in achieving them. Indicators of efficiency include task
completion time and learning time.

Satisfaction is the users' comfort with and positive attitudes towards the use of the system.

That is why the traditional interpretation of usability as "easy to use™" is too simplistic.
Because it ignores the criteria listed above. In other words, the interface can be user-interaction, but
completely unnecessary for the user. The main idea: usability cannot be considered and assessed in
isolation from the user and context.

Improving the usability of the system is the concept design of an interface of software
oriented for maximum visual and psychological comfort for the user.

World experience of software products indicates that this quality is considered quite
significant now. World Usability Day was founded in 2005 and has since been held annually.

In studying the value of usability as an important quality of a system, which increases the
efficiency of its implementation and subsequent use and exploring possible ways to improve it, we
turned to the experience of commercial organizations.

Particular attention is paid to the methods and techniques of improving usability which are
used by developers of the 1C System. This particular system is currently being promoted in our
research institute. It should be noted that for commercial organizations the main purpose of which is
to sell their goods and services, usability issues come to the fore. But we believe that the quality
level of IS which are implemented in non-profit organizations should be as high as possible.

System users show little interest in what software platforms, products or interesting
technology solutions have been used for creating website or portal. The user needs a clean and
simple design that is handy in use and navigation.

IS developers face the major challenge today which is to create a product that will be
necessary and convenient for users. It should be quick to operate [6].

So, when developing a site and necessary technical requirements for it, a "friendly" interface
has to be created with respect to future visitors and users.

To do this, developers have to use the clear and understandable structure of a site so that the
user could easily find the right information. Of no less importance are content integrity and text
presentation.

The most difficult part in the planning of the site, in terms of usability, is the inability of
implementers to look at the site through the eyes of a user. To solve this problem, "usability testing"
is recommended for site customers and developers.

The usability testing is a technique used in a user-centered interaction design to evaluate the
product by testing it on users. This can be seen as an irreplaceable usability practice, since it gives
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direct input on how really users use the system. This is in contrast with usability inspection methods
where experts use different methods to evaluate a user interface without involving users.

The usability testing focuses on measuring a human-made product's capacity to meet its
intended purpose. Examples of products that commonly benefit from usability testing are foods,
consumer products, web sites or web applications, computer interfaces, documents, and devices.
The usability testing measures the usability, or ease of use, of a specific object or set of objects,
whereas general human-computer interaction studies attempt to formulate universal principles.

Currently, there are two common ways of usability testing:

— Service orders to a specialized Web Studio. The disadvantage is the high cost of such
services, which is why many companies choose to opt out of the test site.
— Attracting of the target audience for testing. This method is much cheaper and easier.

Methods of Usability Testing

A usability test involves a carefully-planned scenario or a realistic situation, wherein the
person performs a list of tasks using the product being tested while observers watch and take notes.
Several other test instruments such as scripted instructions, paper prototypes, and pre- and post-test
questionnaires are also used to gather feedback on the product being tested.

The usability testing can be performed using paper “prototype"” of the site; using HTML -
the layout of the site.

The main objective is to obtain information from the tester about the structure of the site,
site functionality, accessibility symbols and navigation functions "[7].

The testing should be started as early as possible and then periodically repeated. An
effective technique is competitors' sites usability testing. This allows to avoid many mistakes in the
design stage of the project. The testing of the site is preferably to be performed after its release in
the Internet.

According to Jakob Nielsen, "Studies of user behavior on the Web find a low tolerance for
difficult designs or slow sites. People don't want to wait. And they don't want to learn how to use a
home page. There's no such thing as a training class or a manual for a Web site. People have to be
able to grasp the functioning of the site immediately after scanning the home page — for a few
seconds at most"[8].

Jakob Nielsen has developed a number of techniques for rapid and economic improvement
of the user interface, including heuristic evaluation. He is the holder of 38 U.S. patents targeted
mainly at improving the user experience of the Internet.

Usability Evaluation

The key to developing highly usable sites is the employment of a user-centered design. The
expression, "test early and often™, is particularly appropriate when it comes to usability testing. You
can and should test as early as possible in the process and the variety of methods available allow
you to assist in the development of content, information architecture, visual design, interaction
design and general user satisfaction.

Opportunities for testing include:

— Baseline usability testing on an existing site

— Focus groups, surveys or interviews to establish user goals

— Card Sort testing to assist with A development

— Wireframe testing to evaluate navigation

— First click testing to make sure your users go down the right path
— Usability testing to gauge the user interaction end-to-end and

— Satisfaction surveys to see how the site fares in the real world.

Any one or a combination of these tests will radically improve the usability of your site,
system or application.

Usability evaluations can capture two types of data: qualitative data and quantitative data.
Quantitative data notes what has actually happened. Qualitative data describes what participants
thought or said.

— Once you have gathered your data, use it to:
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— Evaluate the usability of your website

— Recommend improvements

— Implement the recommendations

— Re-test the site to measure the effectiveness of your changes.

There are various methods of usability examination. For example, the direct methods
include:

The “usability testing”: this technique involves "Think aloud".

The observation is the simplest of the techniques. You need to watch how a user works in a
familiar environment. It is the most appropriate to finalize the existing product or business process
automation.

The heuristic evaluation. Usability specialists review the interface under study in terms of its
conformity with the generally accepted "heuristic™ design principles. Each method involves from
three to five (3-5) experts working independently of each other.

Indirect methods include:

Surveys/questionnaires and interviews. Most of these methods are used to assess subjective
parameters such as job satisfaction.

Focus groups. A group of 6-9 users headed by the moderator discuss for about 2 hours their
requirements and an existing interface.

Logging and the user feedback (self-reporting or logging actual use).

Self-reporting logs are usually used during the early phase of the design period when a
prototype or first draft is available and there is still opportunity for the user feedback to be included
in the product’s design. Self-reporting logs are an especially effective technique for technical
communicators, as they can provide information about a document that is much more valuable than
simply having a user review the document without the product in front of them/him.

Quantitative methods include “usability metrics”. While conducting usability tests, designers
must use usability metrics to identify what it is they are going to measure (or the usability metrics).
These metrics are often variable and change in conjunction with the scope and goals of the project.
The number of subjects being tested can also affect usability metrics, as it is often easier to focus on
specific demographics. Qualitative design phases such as general usability and user satisfaction are
also typically done with smaller groups of subjects. Using inexpensive prototypes on small user
groups provides more detailed information, because of the more interactive atmosphere, and the
designer's ability to focus more on the individual user.

Generally, the use of sophisticated quantitative methods in the study of usability is not
justified. The widely-accepted method is testing the system by users. It involves the following:

— Selection of users and definition of specific operations;

— Users performing the most common basic tasks;

— Tasks should be set without prompting a user or putting leading questions to him;
— Testing should be conducted separately for each user of the system.

Each user should solve problems facing them independently as tutor assistance or
intervention can significantly affect the results.

There is an assertion that to identify the most serious usability problems it is enough to bring
to the testing five users. Instead of a one large-scale study it is more appropriate to conduct several
small tests, introducing the changes to the design gradually, one after another. Such method permits
you to correct errors as soon as they are identified. The method of the sequential analysis of a
design enhances the quality of the final product best of all.

For our research we chose users: one person from every identified group. Testing involved a
group of eight people. At the beginning of each new test, the composition of a team was changed as
new testers were recruited from each group.

During one cycle of the test, members of a group performed routine operations with
documents which they usually perform at their offices and organizations. For example, a secretary
worked with the document "Departmental Data"; a research institute accountant formed the
document "Data on Financial Situation” etc.
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We wanted to evaluate the system’s ability to process documents without difficulty or effort
as well as to find out how smooth workflow processes are in the system that supports them. We also
wanted to evaluate the features and benefits of the Portal IS “Scientific Research. Therefore all
members of the group performed the operation on a portal to evaluate the user-service portal,
sections menu navigation and other functions.

The impact of usability on the efficiency of the information system implementation

Users of information systems are reluctant and sometimes cannot articulate the sequence of
actions that they perform. However, such a sequence proves to be indispensable for IS developers
because it enables them to describe business processes which they use as guidelines in their work.

For decades, the circulation of documents at research institutes has been conducted in paper
form. And today it is extremely difficult to transform this inefficient system into an electronic
system of communication as it meets a strong resistance of users. So, a decision has been made to
pass to the electronic system step by step using paper documents alongside with electronic ones.
Taking into account this approach to the problem, we deemed it expedient to use the method of
sequential analysis of the system which enabled us to correct mistakes discovered during the
“usability” testing within the framework of each cycle [9].

Workflow research institutions, established for decades in paper form, it is very difficult to
reduce to electronic form, even slowly. It is extremely powerful user’s opposition. Therefore, it was
decided to move to a paperless form in stages, first using paper documents simultaneously and
gradually abandoning it. When using this approach was the use of an effective method of sequential
analysis, which gave an opportunity to correct identified during usability testing errors within each
cycle [10].

This method proves beneficial for all participants in the research process as it improves the
quality of the staff, reduces time used for creating and processing documents, their search, updating,
etc. The quality of the system increases if requirements of a user are well defined. The improved
quality of the system will undoubtedly increase the level of a user’s performance and give him
satisfaction from using the product. And as a result, it will increase his motivation for further use of
the system. And some users came up with interesting ideas and initiatives as to how the quality of
the system could be improved even further. They offer ways of optimizing the system in order to
achieve the desired functionality and services.

Conclusions

Our research into the usability of information system and its impact on the efficiency of IS
implementation has made it possible to conclude that the usability is a factor that increases the
efficiency of an information system and allows potential users to better understand, organize and
summarize business processes.

In the process of the research we have learned that even experienced employees are not fully
aware of the role and place of their activity in the overall system of document circulation at research
institutes. This becomes particularly evident already during the pre-survey stage and during the
formulation of system requirements.

Although the application of the principles of usability is a promising direction, it is one of
the little studied problems in the Ukrainian systems engineering. The detailed study of usability
basic rules will allow developers of information systems to create better products with "friendly"
interfaces. These rules will help users better understand the content of newly created information
resources and therefore will facilitate their implementation and usage.
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Cepena X. B.

Incturyr indgopmaniitnux texnosorii i 3aco0iB Hapuyanusa HAIIH Yxkpainu, Kwuis,
Ykpaina

FO3ABLJITI AK YNHHUK HNIABUIIEHHSA E®EKTUBHOCTI
BITPOBAI)KEHHSI IHOOPMAIIMHUX CUCTEM

OcTaHHIM 4YacoM y Trajly3l OCBITM 1 HayKH AaKTHUBHO BIIPOBAJKYIOThbCS 1H(GOpMalliiH1
CHCTEMH DPI3HOTO CIpPSIMYBaHHS, 30KpeMa 1 JJIs yNpaBiliHHSA HAyKOBUMH JOCHIKeHHsAMH. OnHaK,
ONTHMI3AIlis NUIAXIB YIPOBA/HKEHHS TAKUX CHCTEM 1 YUHHMKH, 1110 BIJTUBAIOThH HA 11 €()eKTUBHICTb,
JOCHIJKeHI HelocTaTHbO. [loTpeOyloTh MONANBIIOrO MOIIYKY MOJIMBI HUISXM IiJABUIICHHS
e(eKTUBHOCTI BIPOBAX)KEHHA 1HOOPMALIIIHUX CHCTEM.

EdexTuBHICTh BIPOBaKEHHS 1H(GOPMAILIHHUX CHCTEM 3HAYHOIO MIPOIO 3aJIEKHTh BiJ
HasIBHOCT1 «JIpY’KHBOTO» 1HTepdelicy cucremu, ToOTO ii ro3abimiti. [IpeameroM nocnipkeHHS €
103a01TITi SIK 3aci0 MiBUILEHHS e()EeKTUBHOCTI BIPOBAKEHHS 1HPOPMALITHUX CUCTEM.

MeTtoto cTaTTi € BU3HAUYEHHS TEOPETHYHUX ACTEKTIB MOHATTS «F03a0UTITI» Ta JOCTIHKEHHS
il BIUIMBY Ha MiJBUIIECHHS €(QEKTHBHOCTI BIPOBA/KEHHS 1H(GOpPMAIIMHUX CUCTEM Ha NpPUKIai
1H(pOpMaLIHHOT CHCTEMU MEHEIKMEHTY HayKOBOI JISUIbHOCTI.

VY crarTi po3riasHYTO OCHOBHI iICHYIOYI MiJXOAM JIO OILIHIOBAHHS 03a01miTi iH(popMaliifHo1
cuctemMu. KopoTko omucaHo TecTyBaHHsS (03a0UTITI 1HQOpPMAIIITHOI CUCTEMH MEHEIKMEHTY
HAYKOBHUX JIOCIIJIKEHb, SIKE IIPOBOAMIIOCS B MEKaX BUKOHAHHS J1OCI1PKEHHS.

JlocaikeHHsT Aajo 3MOTy 3pOOMTH BUCHOBKH, IO 03a01TITI € YUHHUKOM, SIKUH MiBUILYE
e(peKTHUBHICTh POOOTH CHUCTEMH 1 Ja€ 3MOTy MOTEHIIHMM KOpPUCTyBadaM Kpalie 3pO3yMiTH,
CHCTEMaTH3yBaTH ¥ y3arajlbHUTH YSBIECHHS PO BUKOHYBaHI HUMU O13HEC-TIPOLIECH.

3acTocyBaHHsS TPUHIMIMIB [03a0LTITI € TEepPCIeKTHUBHUM, OJHAaK HAaJIeXWUTh IO Majo
pO3po0IIeHNX MUTaHb B YKPATHCHKiil mporpaMHiil iHkeHepii. PeTenpHe BUBUEHHS OCHOBHUX TIPaBUII
103a01JTITI TaCTh 3MOTY pO3pOOHHUKAM iH()OPMALIITHUX CUCTEM CTBOPIOBATH OLBII SKICHI TPOAYKTU
3 «OpyXHIMH» iHTepdeiicamu. BoHm 3a0e3meuaTh Kpamie CHOPUAHATTS 3MICTY pecypcy
KOpUCTYBayaMHM, TMiJBUINATh €(QEKTUBHICTb BIPOBAUKEHHS Ta BHUKOPHCTAaHHSI pPO3pPOOJIEHUX
iH(pOpMaIIHUX PECypCiB.

Kurouosi cioBa: inpopmariiiiHa cuctema, MEHEDKMEHT, HAYKOBa JisUTbHICTD, 103a01T1Ti
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Cepena K. B.

NucTuTyT MHpOpManuoHHBIX TexHOoMornid m cpeacrs oO0ydenuss HAIIH Ykpaunsl,
Kues, Ykpauna

IO3ABUWJIMTU KAK  ®AKTOP TIOBBILIEHUA  D®PEKTUBHOCTH
BHEJAPEHUA UH®OPMALMOHHBIX CUCTEM

B nocnennee Bpemst B OoTpaciud 00pa30BaHUS aKTHMBHO BHEAPSIOTCS HHPOPMAIMOHHBIE
CUCTEMBI Pa3JIMYHOIO HAIIPaBJIEHUs, B TOM YHCJIE U JJI YIIPABJICHUS HAYYHBIMU MCCIEA0BAHUSIMHU.
Opnako, onTHUMM3alUsl NyTed BHEAPEHUS TaKUX CUCTEM U (AKTOpbl, BIUAIOIIME Ha €€
3¢ (EeKTUBHOCTh, MCCIEI0BaHbl HEAOCTATOUHO. TpelyroT AaibHEHIIEero MOUcKa BO3MOXKHBIE ITyTH
MOBBIIEHUS 3PPEKTUBHOCTH BHEAPEHUS NH(OOPMALIMOHHBIX CUCTEM.

D¢ dexTuBHOCTH BHEAPEHHUS UH(OPMAIIMOHHBIX CUCTEM B 3HAUUTENILHOW CTEMEHU 3aBUCUT
OT HaJIMYUs «JIpY>KECTBEHHOr0» UHTep(elica CUCTEMBI, T.€. €€ F03a0UITUTH.

[IpenmeroM  uccienoBaHust — SBISIETCS  103a0MJIMTH KAk CPEICTBO  IMOBBIIICHUS
3¢ (HeKTUBHOCTU BHEAPEHUS HHPOPMAILIMOHHBIX CUCTEM.

Llenbto cTaThy ABISETCS ONpEAETICHUE TEOPETUUECKUX ACIEKTOB MOHATHS «H03a0MIUTH» U
HCCIIeIOBaHUE €€ BIMSIHUS Ha MOBbIIeHUE 3()PEKTUBHOCTH BHEAPEHUS UHPOPMAIIMOHHBIX CUCTEM
Ha npuMepe UHHOPMALIMOHHON CUCTEMbl MEHEPKMEHTA HAyYHOH /1€ TeIbHOCTH.

B cratbe paccMOTpeHBI OCHOBHBIE CYIIECTBYIOIIME IMOAXOAbl K OLIEHKE [03a0WINTU
nHpOpMaMOHHON cucTeMbl. [IpeokeHbl KpaTKue MHCTPYKLUH TECTUPOBAHMSA FO3a0MIUTH
MH(OPMALIMOHHONW CHCTEMBbl MEHE/KMEHTAa HAy4YHbIX HCCIIEJOBAHUM, KOTOPOE IPOBOAMUIIOCH B
paMKax BBIIIOJIHEHUS UCCIIEJOBAHMUS.

HccnenoBanue No3BOJIMIO CAENATh BBIBOJIbI, YTO F03a0MIINTH SBIsETCS (PAaKTOPOM, KOTOPBIN
MOBBIIIACT 3PPEKTUBHOCTH PabOTHI CHCTEMBI U MO3BOJISIET MOTEHIIUATBLHBIM MOJIB30BATENSAM JIyYllle
MOHTh, CHCTEMAaTU3UPOBATh M OOOOMIMTH MPEACTABICHUS O BBINOIHIEMBIX HMH Ou3Hec-
Iporeccax.

[IprMeHeHne NPUHIMIIOB F03a0UITUTH SIBJISIETCS EPCIEKTUBHBIM, OJJHAKO OTHOCUTCS K MaJjo
pa3paboTaHHBIM HAIPABJICHUAM B YKPAaMHCKON NMPOrpaMMHON MHKEeHEepuH. TiiaTenbsHOE U3yUYeHHe
OCHOBHBIX TPaBUJI [03a0MJIUTU MO3BOJUT pa3paboTurMkaM HH(OPMALMOHHBIX CHUCTEM CO3[aBaTh
Oosiee KaueCTBEHHbIE MPOAYKTHI C «JAPYKECTBEHHBIMW» UHTepdeiicamu. OHU obecreyaT ydyinee
BOCHPUATHE COJIEpP’KaHUSI pecypca IOJIb30BATEISAMHU, MOBBICAT 3()(PEKTUBHOCTh BHEAPEHUS U
UCIOJIb30BaHUS pa3paboTaHHBIX HH(OPMAIIMOHHBIX PECYPCOB.

KiroueBble cjioBa uHbOpMalMOHHAs CHUCTEMa, MEHEKMEHT, HayyHas [esTelbHOCTD,
103a0MIIUTH
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