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Abstract. The purpose of this article is to solve the urgent problem on finding reserves for significant increase the
effectiveness of career guidance work with students and potential prospective students of higher education institutions on the
basis of improving the organization, functioning and control of complex computerized information systems and technologies
for support the implementation of this work. Research methods. The basis of research is the theory of probabilities and
mathematical statistics, information and coding, information technologies, information systems, optimization control,
artificial intelligence, synergetics. The main results of the study. The features of the career guidance work in institutions of
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higher education, the condition of computerization and informatization for processes of its implementation, the consideration
of the complexity factor for systems on its support, problems in its further improvement are highlighted. In this context,
the following results were obtained: formed the concept of a common approach to solving problem; selected types and
sets of information objects, processes, technologies, and systems; developed the scheme of the information system, which
takes into account control with the optimization feedback; created the concept of the information essence for processes with
adaptation to requirements and restrictions; formed formalized descriptions; created algorithms for action of information
flows; the optimization problem on control of information systems is worked out; created the concept on improvement of
information environments. Scientific novelty. Created new concepts and models, allowed to identifying, integrating and
formalizing in whole components and relationships of complex computerized information systems, technologies, and
methods of their control designed to the support of the career guidance work in higher education institutions, providing the
possibility of improving them. Practical significance. The application in practical work of proposed theoretical propositions
on the improvement of complex computerized information systems, technologies, and methods for control of them creates
opportunities to radically improve results of the activities on their basis for the implementation of career guidance work in

institutions of higher education.

Keywords: information technology, complex system, control method, computer engineering.

The problem’s statement. The high-quality training
of specialists (professionals) is an important factor to ensure
the demand for graduates of higher education institutions
in the labor market and for the successful implementation
of their employment activity.

Due to an objective process of continuous increasing in
demands of the society and economics to the quality of labor
resources, also is increasing the urgency of a problem on the
search of reserves to further enhance the effectiveness and
efficiency for training of specialists.

In the line with this problem, it should be noted that,
at the moment, not all key compound elements of objects,
relationships, conditions, processes, technologies and
systems for training of specialists got proper attention and
needs support.

To the above-noted elements, in the first place, is applies
career guidance work.

This kind of activity allows you to create powerful
reserves to increase the effectiveness and efficiency for
training of specialists because it provides the following
capabilities.

First, the preconditions are created for the initial
recruitment of students with the much higher quality of the
preparation for mastering the profession.

Second, it contributes to a significant increase in the
activity of such a powerful catalyst for the quality of
education, as a motivation to obtain future profession and
further work exactly in it.

The authors of enough not small methodical
developments, popular science and academic publications

on issues of the career guidance work in educational
institutions paid the preferential attention to psychological
and pedagogical, and general organizational aspects of this
kind in activity within the framework of the extracurricular
work in the process on parenting in schools.

Further these achievements, in the exchange of the
teaching experience, was used in educational institutions of
other types, including institutions of higher education.

However, in this context, has not received sufficiently
broad and systematic consideration of both aspects to take
into account the specifics of higher education institutions
themselves and issues of the modern computer-oriented
support for doing by them the career guidance work on the
basis of progressive information technologies and systems.

The posed problem requires a synthesis of the
consideration, with the subsequent integration of the
accumulated (done) elements and technologies on the basis
of carefully reasoned conceptual approaches.

Also it is necessary to consider the essential factor of
the complexity for the systems in the specified type, due
in the first place, not elementary structure, and not trivial
behavior, with the active dynamic of objects, relationships,
properties, and technologies associated with these systems.

The above determines the relevance and practical value
for the researching in the subject of improved information
technologies and methods for the control of complex
computerized information systems on support the career
guidance work in higher education institutions.

The recent research’s and publication’s analysis.
In light of this problem, whose solution should be sought
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at the intersection of a whole series of the indicated below
independent, powerful, well-established in the scientific
world and in the practical work subject areas, need to be
considered indicative publication concerning each of these
areas, given their close relationship.

A study of modern actual publications in information
technologies and systems, presented in works [1-9],
covered the following topics.

The authors analyzed the specifics of the evolution,
current condition and progressive development trends in
the relation to subject areas that are based on concepts of
the information society [1], information systems [2-5],
information technologies [2-3, 6—7], computer sciences
[7], information and communication technologies [8-9].

The purpose of the analysis was to obtain a generalized
picture of achievements and perspectives that give at the
moment and may provide in the future the above subject
areas in the academic and professional fields of the activity.

As a result, the emphasis was placed on the expediency
of the activation in the use of multimedia information
technologies and multimedia content as a mean to the
substantially improve the efficiency of the perception for the
career guidance information, as well as Web technologies
and cloud technologies as the instrumental support in the
environment of the global computer Internet network.

Among the demonstration publications on the role,
features and formalized description of the application
in a computerized training process, information objects,
processes and threads, modern information technologies
and systems, it should be noted the works [9-20].

Marked works are devoted to the consideration of
aspects which are following below.

In publications [9-15] studies the issues on common
features of higher education in the digital era, the specificity
of information systems, information technologies,
information and communication technologies in the
education on the basis of computerized technical means,
with the use of online approaches to education on the basis
of network technologies, remote communication, integrated
tool environments, and competence-oriented modules.

In works [16—20], the main emphasis is on the complex
and, especially, intellectualized models of information
essences for processes of computer-based training.

With regard to the analysis of that relevant studies
and publications that cover issues of the identification and
presentation for computerized information technologies
and systems related to modern educational processes in

a formalized view with the enough high degree of the diffi-
culty, it is necessary to separately note the works [18—20].

These papers are reviewed and solved problems of the
structural complexity, increased dynamics, partial certainty
and predictability in the behavior of such systems and
technologies.

These problems in the first place, connected with such
extremely important and integral aspect as individual,
group, and collective human factor.

This aspect quite often produces processes of stochastic
nature, which are characterized by a high degree of the
nonlinearity, the insufficient distinctness of the information,
the enough low clarity of relationships between input data
and output responses of the system.

Also very strongly influenced by the aspect, which is in
a constant development of scientific-technical and socio-
economics processes, with corresponding progress in the
surroundings (by external environments), subject areas, and
instrumental means of the support.

However, the increasing complexity of socio-economics
processes brings a number of external and internal
influences with destructive, destabilizing and sometimes
quite unpredictable nature.

From the point of view of the formal apparatus for
description and modeling, to show the complexity for
systems and technologies of the class in question, it is
advisable to use fuzzy sets and models, the theory of
artificial intelligence, methodology of synergetics.

The emphasis should also be done on the modeling of
the situational control based on the simulation modeling,
work with samples, and expert technologies.

The analysis of the above-mentioned literary sources
allows you to make the following further conclusions.

The systematization and integration of existing
approaches and best practices are urgently needed.

From the perspective of the set problem in the first place,
it is appropriate to consider the following modern Internet
information Internet technologies and Web technologies:
multimedia, hypermedia, and interactivity; realistic three-
dimensional visualization, and virtual reality; cloud technolo-
gies; mobile digital technologies; information and communi-
cation technologies of distance learning systems, etc.

As a priority and a fundamental components of
integration, it is advisable to use exactly those existing best
practices (processes, systems, etc.), which belong to the
above actual and promising subject areas.
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The study’s objective. The main goal of this work is
solving the urgent problem of finding reserves for significant
increase the effectiveness of the career guidance work with
students and potential applicants of higher education
institutions on the basis of improving the organization,
functioning and control of complex computerized
information systems and technologies for the support in the
implementation of the specified work.

The research’s findings. First of all, we spend the
analysis of the subject area showing the features of the
career guidance work in higher education institutions,
highlighting its most problematic and, therefore, promising
for the study aspects.

In the career guidance work, ongoing in higher
education institutions can be conditionally allocated a few
most characteristic, key, and target directions of activities,
which will be characterized and analyzed below.

The first strategy is to form students with strong and
active aspirations to the getting of the specialty, high-
quality mastering of their chosen profession directly in the
learning process and associated with it independent and
individual work under the guidance of a teacher, initiative
theoretical and practical self-training.

The second direction is aimed to form students as future
graduates with carefully reasoned and stable motivational
settings for the further work according to the received
specialty.

First of all, the specified settings are formed during
students performing the mandatory work, defined by
curriculums (study plans and programs) during planned
classroom and extracurricular activities, as well as forms of
control, under the guidance of a teacher.

Also animportant role for the formation of such attitudes
is played by the following forms of work with students:
group consultations on independent work and individual
consultations conducted in accordance with the schedules of
the departments; thematic group professional orientation
events organized in the framework of the approved schedule
of the extracurricular work with students by curators of
academic groups of students, the Dean's office, and the
leadership of higher education institution.

In many ways, these activity directions effective to the
extent that graduates initially right chose the direction of
training, specialty, and specialization.

The correctness of such a choice usually is determined
by its compliance with following properties, formed in

students at the time of its implementation: life values; goals;
ambitions; abilities; knowledges and skills; experience;
theoretical and practical competences in general.

The third area in career guidance activities of higher
education institutions is to provide a full set recruit of training,
in qualitative and quantitative terms, among those who
will strive purposefully enter or could potentially enter the
institution of higher education on a certain level of training.

[deally, this set should be of the highest quality.

Quantitatively, this set needs as much as possible to
ensure the full ability of the approved licensed volume on
recruit of applicants (for stationary, extramural and evening,
budget and contract forms of education, respectively).

From the above list, the third direction seems to be the
most problematic from the point of view of communication,
to transmit the career guidance information to the extent
that a considerable number of potential applicants trained
within the walls of other educational institutions (secondary,
secondary special or higher education).

Less severe but also problematic is the fact that the
trainees have the opportunity to choose among a number
of other institutions for education, when necessary its
continuation at a higher level.

If you analyze all three areas in general, it should be
noted the close relationship and mutual influence for the
course and results of the processes occurring within them,
which is due to, first of all, the active communication of young
people through a Web-based Internet sites, social networks,
mobile applications and other methods of communication.

Also, for all three directions characterized by the fact
that, in their framework, is unacceptable little attention and
time is given to independent and individual career guidance
work in institutions of higher education, especially, to its
motivation and control of it, as initiative on the part of the
learner (applicant) process.

Consider the description and approaches to solving this
local problem in more detail.

Modern institutions of higher education can be
considered as multi-stage systems with control, in which
the human factor plays a significant role.

Moreover, each stage of the system corresponds to
a specific element of the accepted gradation of educational
levels (junior bachelor, bachelor, master, etc.).

At the inputs of module-stages of the system, the certain
contingents of trainees corresponding to quantitatively
approved licensed volumes must be received.
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To form the required quantitative contingent, a process
of the preliminary career guidance is required, which should
systematize, expand, detail and strengthen the knowledge
of those who would purposefully strive to enter or potentially
could enter at training (in a specific specialty).

As a result, a very positive and extremely stable
motivation for obtaining a specific specialty should be
formed that does not have potential conflicting prerequisites
on the part of the subconscious settings for the formed
personality of the future student.

The formation of this motivation can be contributed or
discouraged by internal and external disturbing factors.

We carry out a certain concretization and formalization
of the above features and approaches.

In this regard, fully autonomous models will be proposed
below that expand the existing methodological apparatus,
allowing us to consider the posed problems from a different
angle of view and provide a more comprehensive coverage
of them.

First of all, we are updating the case of traditional
training, which consists in obtaining the required
knowledge, skills and generalizing their competencies.

Unlike of this, in the case of career guidance work, the main
result should be to get unstable settings to the implementation
of the required professional choice and professional activities;
wherein proper situational reactions must be formed.

We are talking about the model below the following
form (Fig. 1).

Fig. 1 - The generalized structural model for the formation of motivation-based career guidance
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In general, we should talk about a model for the
condition of readiness to make a certain professional choice
(Fig. 2).

We will consider the impact on the trainee, which
targeted career guidance work in the framework of the
system with the following type (Fig. 3).

In this case we will use the following designations.

We denote as T the generalized model for the system
of tools on modern information and communication
technologies.

Using the symbols 0, we name the model for the object
of professional orientation, and with the designation E, —

the model for the environment of the object on professional
orientation.

Moreover, let | denotes the systematized totality of
information arrays, resources, repositories, and models for
the source career quidance information, and Ml is a model
for conversion (modification, transformation, etc.) of the
totality | by the object of career guidance in personally
valuable knowledge.

Also we denote by F, the model of personal motivational
attitudes to the making of career guidance decisions with
assessment of the sustainability for motivation, using F, -
the model of required career guidance motivational settings,

Fig. 2 - The generalized hierarchical model for the condition of readiness to make a professional choice

Fig. 3 — The structural model for a complex system on the formation of required motivational settings,
pre-conceptions and situational reactions regarding the making of personal career guidance decisions
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using RF — the technology for comparison of the formed and
required models on career guidance motivational settings.

Accordingly, by C; we denote the model for generation of
corrective impacts on the formation of a given level for the
sustainable professional motivation through the application
of expert artificial intelligence systems.

Also, we introduce the symbol D for output data in
the work of the system, in the format received career
guidance motivational settings with a definite level of the
sustainability.

It should be noted that the packet of input data from
modules O, | to the module MI of a system is formed in
an order to the further develop of preliminary personal
motivational career guidance settings on the specific
behavior for the making of career guidance decisions.

In turn, the package of output data for the module M
of the system is formed to the subsequent generation of
sustainable personal motivational settings, preliminary
decisions and reactions to situations on samples having the
career guidance focus.

In the general structure of the above system, the trainee
who is exposed to impacts of processes on the career
guidance work is that key link of computerized information
systems, and technologies for professional orientation,
which makes the system complex.

Namely, the presence of a human factor generates
that specific nature of a complexity for the system, in
which, owing to the very significant lack in the certainty
of the information, the following assumptions are mostly
considered as appropriate, and made.

The system is considered as a black box.

The output of the system is required to provide well-
defined reactions (required sets of values on numeric,

CMMUCOK NITEPATYPHI:

linguistic and logical parameters, tuples of operating
actions, sets of compliances to the criteria on the efficiency,
safety and reliability of the system).

At the entrance of the system should be guaranteed
proper input information and other operational impacts
associated with the support of the given output reactions.

That is, in the end, there must be provided a process
and mechanisms of the control for the system with the
above type, taking into account the described nature of its
complexity.

The research’s conclusions. The urgency of the
problem on increasing the effectiveness for the career qui-
dance work in higher education institutions on the basis
of improving complex computerized information systems
and technologies for support of this work, improving their
control is substantiated. The features of this work, its
computerization and informatization, the complexity of its
support systems, and its improvement are highlighted. In
the light of the problem being solved, the following are pro-
posed: general concept of the solution; analysis of information
components; control scheme with optimization; concep-
tualization of the informational essence for processes with
adaptation; information flow algorithms; development of an
optimization control task; the concept of improving informa-
tion environments; formalized descriptions. As a result, new
concepts and models were obtained that made it possible
to identify, integrate and formalize the features of complex
computerized information systems, technologies and
methods for managing them, aimed at improving support
for career guidance work in higher education institutions.
The practical application of proposed theoretical provisions
provides an opportunity to radically improve the results of
career guidance work in higher education institutions.
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AnoTauis. MeTa cTaTTi nonArae y BUpilLeHHi akTyanbHOi npobnemi 3HaX0Z4KeHHA pe3epBiB AN iCTOTHOrO NifBU-
LLIeHHA pe3yNbTaTUBHOCTI NPodopieHTaLiiiHOi poboTK 3i CTyAeHTaMu Ta NOTeHLiliHUMI abiTypieHTaMN YCTaHOB BULLOI
0CBITW Ha OCHOBI BAOCKOHANEHHA OpraHi3auii, QyHKLiOHYBaHHA I yNpaBRiHHA CKNaZHUMU KOMN'l0TepU30BaHUMK iHdOp-
MaLiiiHUMK CMCTEMaMN Ta TEXHONOTIAMI NIATPUMKI 30iACHEHHA 3a3HaueHoi poboTu. Metoan aocnigeHHA. OCHOBO
LOCIAXeHb € Teopii AIMOBIPHOCTEIA | MaTEMATUYHOI CTAaTUCTUKN, iIHGOPMALLT Ta KOAYBAHHA, iHOPMALLiiHUX TexHONO-
rii, iHGopMaLiiHNX cucTem, ONTUMI3aLiAHOTO YNPaBAiHHA, WTYYHOO iHTENeKTY, CuHepreTuku. OCHOBHI pe3ynbraTu
focnigxeHHa. BugineHo ocobnuBocTi npodopieHTauiitHoi poboT B 3aknajax BULOT OCBITM, CTaHy KOMN'loTepu3auii
il inpopmatm3auii npouecis ii 3AilicHeHHA, BpaxyBaHHA GaKkTOpy CKNAAHOCTI cucTeMm ii nigTpumMKM, npobnemn nogans-
Wworo ii B4OCKOHANeHHs. Y JaHOMY KOHTEKCTi, 0fiepXaHo TaKi pe3ynbTati: chopmoBaHa KOHLENLiA 3aranbHoro niaxoay
[10 BUpileHHA npobnemu; BUAINEHI BUAI Ta MHOXMHI iHQOPMALiiHUX 00'€KTiB, MpoLeCiB, TeXHONOTl i cucTeMm; po3-
pobneHa cxema Aii iHGopmaLiiiHOT CMCTeMM, L0 BPAXOBYE YNPABNiHHA 3 ONTUMI3aLiliHUM 3BOPOTHUM 3B'A3KOM; CTBO-
peHa KoHuenuis indpopmaviitHoi cyTi npoLiecis i3 afanTauiet 40 BUMOr i 06MeXeHb; chopMoBaHi popmanizoBaHi onucy;
CTBOPEHi anroputmi Aii iHpopMaLiiiHX NOTOKIB; onpaLboBaHa ONTUMI3aLiiiHa 3afaya ynpaBRiHHA iHGopmaLitHUMK
CMCTEMaMK; CTBOPeHa KOHLENLiA BAOCKOHANeHHs iHdopmaLiliHux cepegoBul. HaykoBa HoBU3HA. (TBOpEHO HOBI KOH-
Lienuii Ta MoZeni, o J03BONUAN BUABUTH, IHTErpyBaTh Ta GopManisysaty B LinoMy KOMMNOHEHTN Ta B3aEMOBIAHOCUHM
CKNafiHUX KOMN'l0Tepu30BaHMX iHGOpMaLiitHMX CUCTEM, TEXHONOTIN i MeTOAIB YNpaBNiHHA HUMU, NPU3HAYEHUX ANA
niaTpuMKN npodopieHTauiitHoi poboTi y 3aKnaaax BULLOT 0CBiTI, 3abe3neuyioun MOXANBICTb iXHbOTO BLOCKOHANEHHA.
[pakTMyHa 3HAYMMICTb. 3aCTOCYBAHHA B NPAKTUYHIil po60Ti 3anponoHOBaHNX TEOPETUYHMX MONOXKEHD i3 BAOCKOHANEHHH
CKNafiHUX Komn'loTepu30BaHMX iHGOpMALIHUX CMCTEM, TEXHONOTIA | MeTOAIB YNpaBAiHHA HUMI CTBOPIOE MOXNBOCTI
KapAUHANbHOTO NOMIMLIEHHA pe3yNnbTaTiB 34ilCHIOBAHOT HA TXHili OCHOBI AiANLHOCTI 3 NpoBedeHHA npodopieHTauiitHOT
po60TM B 3aKNaaax BULLOI OCBITH.

Kniouoei cnoea: ingpopmayitina mexHonozis, cknadna cucmema, Memoo ynpasninHs, KoMn'komepHa iHxeHepis.
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AHHoTaums. Llenb CTaTbyi COCTOMT B peLeHINN aKTyanbHOIA NPo6AeMbl HaX0XAeHUs Pe3epBOB AN CYLLIECTBEHHOMO
MOBbILEHNA Pe3yNbTaTUBHOCTU MPOECCMOHANbHO-OPUEHTALMOHHOI PabOTbl CO CTYAEHTaMM W NOTEHLUANbHBIMA
abUTypueHTaMu yupeXxx ieHnii BbICLLIEro 06pa3oBaHus Ha 0CHOBE COBEPLUEHCTBOBAHMS OpraHu3aLi, GyHKLMOHPOBAHUS
W yNpaBneHna COXHbIMIA KOMNbIOTEPU3MPOBAHHBIMIA MHGOPMALIMOHHBIMM CUCTEMAMM W TEXHONOTUAMM MOAAEPXKKN
0CYLLEeCTBNEHUs YKa3aHHOIl paboTbl. MeTogbl uccnefoBaHms. OCHOBOI UcCef0BaHNI ABNAKTCA TEOPUI BEPOATHOCTEI
W MaTemMaTMyecKoii CTaTUCTUKKM, MHGOPMALMN W KOAMPOBAHUA, UHOOPMALMOHHBIX TEXHONOTUA, UHGOPMALIMOHHBIX
CUCTEM, ONTUMM3ALMOHHOTO YNPABNEHNsA, WCKYCCTBEHHOTO WHTENNEKTa, CUHepreTUKN. OCHOBHblE pe3ynbTarbl
nccnenoBaHna. BbliaeneHbl 0C06EHHOCTU NMPOdECCMOHANbHO-OPUEHTALMOHHOI PaboTbl B yupeXAeHUsX BbICLIETO
00pa3oBaHus, COCTOAHUA KOMMblOTEpU3auui W UHGOPMATU3aLMUM MPOLECCOB ee OCyLIeCTBeHUs, yuyeTa ¢akTopa
CNIOXKHOCTM CUCTEM €€ MOAAEPKKM, MPobNeMbl laNbHeilLLero ee COBEPLIEHCTBOBAHNA. B JaHHOM KOHTEKCTE, NOMyYeHbl
TaKue pe3ynbTaTbl: C)OPMUPOBAHA KOHLLENLMSA 0OLLEr0 NOAX0AA K PELLEHMI0 NPO6AEMbI; BbIEIEHbI BIUAbI | MHOXKECTBA
NHHOPMALMOHHBIX 00BEKTOB, MPOLECCOB, TEXHONMOMNI U CUCTEM; pa3paboTaHa (xema [eiicTBUA WHHOPMALMOHHOIA
CUCTEMDI, YUUTbIBAOLLAA YNpaBAEHNe ¢ ONTUMI3ALNOHHOI 06paTHOIA (BA3bI; C03[1aHa KOHLIENLNA UHOOPMALINOHHOIH
CyT MpOLECCOB C ajanTauueil K TpebOBaHMAM W OrpaHMueHUAM; chOPMUPOBaHbI (OpMaNU30BaHHbIE OMUCAHNS;
CO3/aHbl aNTOPUTMbl AEACTBMA MHOOPMALIMOHHBIX MOTOKOB; NpopaboTaHa ONTMMM3ALMOHHAA 3ajjaya ynpaBJieHns
NHHOPMALMOHHBIMM  CUCTEMAMK; C03[aHAa KOHUENUMA COBEPLIEHCTBOBAHNA WMHPOPMALMOHHBIX cped. HayuHas
HoBU3Ha. (0371aHbl HOBbIE KOHLIENLMM U MOAENM, MO3BONMBLUNE BbIABUTb, UHTETPUPOBATL U HOPMaNN30BaTh B LiESIOM
KOMMOHEHTbI M B3aMMOOTHOLUEHUS CIOXKHBIX KOMMbIOTEPU3UPOBAHHBIX UHGOPMALIMOHHBIX CUCTEM, TEXHOMOTUiA
W METOM0B YNpaBNeHNA HUMMU, NpefHa3HAUeHHbIX ANA MOAAEPXKKA NPODeccMOHabHO-0PUEHTALNOHHOIA PaboTbl
B YUpeXAeHWAX Bbiclero 00pa3oBaHuA, obecneunBas BO3MOXKHOCTb WX COBEpLIEHCTBOBaHUA. [lpakTuyeckas
3HaunMOCTb. [puMeHeHNe B NpakTUYecKoil paboTe npeanaraemblx TEOPETUUECKIX NONOXKEHUIA MO COBEPLUEHCTBOBAHMIO
CNIOHBIX KOMMbIOTEPU3NPOBAHHBIX MHPOPMALMOHHBIX CUCTEM, TEXHONMOTA U METOI0B YNpaBNEHNA HUMM CO3AAeT
BO3MOXXHOCTU KapAMHAJIbHOTO YNyULIeHUs pe3ynbTaToB 0CYLECTBASEMO Ha X OCHOBE AeATENIbHOCTY MO NPOBEAEHNH0
NPOdeCCUOHANbHO-0PUEHTALMOHHOI PabOTbI B yUpeXXAEHUAX BbICLIEr0 00pa3oBaHus.

Kmioyegoie cnoea: uHpopmayLoHHas mexHoM02uUs, CIOXHAS Cucmema, Memod ynpasieHus, KOMNbIOMePHAs UHXeHepus.

53



10.

1.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

MPOBNEMMW IHOOPMALINHX TEXHONOT I

REFERENCES:

Sanou, B (International Telecommunication Union) (Ed.) (2018) Measuring the information society report 2018. Geneva, Switzerland : ITU
Publications. Volume 1.

Rocha, A., Adeli, H., Reis, L. P, & Costanzo S. (Ed.) (2018) Trends and advances in information systems and technologies: proceedings of the 2018
World conference on information systems and technologies WorldCIST" 18 (Naples, Italy, 27-29 March 2018). Naples, Italy : Springers International
Publishing. Volume 3 (347).

Antonenko, V.M., Mamchenko, S.D., & Rohushyna, Yu.V. (2016) Suchasni informatsiini systemy i tekhnolohii: upravlinnia znanniamy : navch. posib.
Irpin : Natsionalnyi Universytet DPS Ukrainy.

Tabunschik, G.V., Kudermetov, R.K., & Pritula, A.V. (2011) Proektuvannya, modelyuvannya ta analiz informatsiynih sistem : navch. posib.
Zaporizhzhya : ZNTU.

Hammoudi, S., Smialek, M., Camp, 0., & Filipe, J. (Ed.) (2018) Enterprise information systems: proceedings of the 20th International conference ICEIS
2018 (Funchal, Madeira, Portugal, 21-24 March 2018). Madeira, Portugal : SciTePress, Science Technology Publications, Lda. Volume 1.
Information and technology management department, International labor office (Eds.) (2017) Information technology strategy 2018-21: annual
report of progress planned GB.331-PFA-5-2018. Geneva, Switzerland : INFOTEC, ILO.

Nagamalai, D., & Meghanathan, N. (Eds.) (2017) Computer Science and Information Technology: Proceedings of the Fourth International conference
(05IT-20177 (Geneva, Switzerland, 25—26 March 2017). Geneva, Switzerland : AIRCC Publishing Corporation.

Saidani, N. (2016) Towards a better comprehension of adaptation to information and communication technologies: a multi-level approach :
Ph.D. dissertation. Georgia State University, USA.

Joshi, A., Meza, J., Costa, S., & et. al. (2013) The role of information and communication technology in community outreach, academic and
research collaboration, and education and support services (IT-CARES). Perspective in health information management (online research journal).
10 (Fall).

Zorn, A., Haywood, J., Glachant, J. (Eds.) (2018) Higher education in the digital age. Moving academia online. Cheltenham, UK, Northampton, MA,
USA : Edward Edgar Elgar Publishing.

Buinytska, 0.P. (2017) Informatsiini tekhnolohii ta tekhnichni zasoby navchannia. K. : Tsentr navchalnoi literatury.

Willcox, K.E., Sarma, S., & Lippel, PH. (2016) Online education: a catalyst for higher education reforms. Massachusetts Institute of Technology
online education policy initiative Final Report. Cambridge : MIT.

XingW., & Fei, G.(2018) Exploring the relationship between online discourse and commitment in Twitter professional learning communities. Computers
& Education. 126, 388—398.

Kureychik, V.V., Bova, V.V.,, Nuzhnov, E.V,, & Rodzin, S.I. (2010) Integrirovannaya instrumentalnaya sreda podderzhki innovatsionnyih
obrazovatelnyih protsessov. Otkryitoe obrazovanie. 4, 101-111.

Lisitsyina, L.S. (2009) Metodologiya proektirovaniya modulnyih kompetentnostno-orientirovannyih obrazovatelnyih programm : metod. posob.
Sankt-Peterburg : SPbGU ITMO.

Kureychik, V.V., & Bova, V.V. (2014) Modelirovanie protsessa predstavleniya znaniy v intellektualnyih obuchayuschih sistemah na osnove kompe-
tentnostnogo podhoda. Otkryitoe obrazovanie. 3, 42—48.

Trembach, V.M. (2013) Sistemyi upravleniya bazami evolyutsioniruyuschih znaniy dlya resheniya zadach nepreryivnogo obrazovaniya. M. : MESI.
Mazurok, T.L. (2010) Sinergeticheskaya model individualizirovannogo upravleniya obucheniem. Matematicheskie mashinyi i sistemyi. 3, 124-134.
Khodakov, V.Ye., Sokolov, A.Ye., & Veselovskaya, G.V. (2018) Models of training procedures. Radio Electronics, Computer Science, Control. 4(47),
51-60. doi: 10.15588/1607-3274-2018-4-5.

Khodakov, V.Ye., Sokolov, A.Ye., & Veselovskaya, G.V. (2019) Trainer and trainees modeling based on complex information approach to improve-
ment of training information technologies and systems. Radio Electronics, Computer Science, Control. 2(49), 119-130. doi: 10.15588/1607-3274-
2019-2-13.

Solomon, J. (2015) Numerical algorithms: methods for computer vision, machine learning, and graphics : textbook. USA : CRC Press (AK Peters, Ltd.).
Stecca, G. (2017) Operations research applications. Rome, Italy : AIRO (Associazione Italiana di Ricerca Operativa).

Yang, X. (2018) Optimization techniques and applications with examples. USA, UK : WILEY.



