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A methodology for assessing the relative effectiveness of alternative
options for building space object diversion systems has been improved.
An algorithm for assessing the effectiveness of the system of removal of
space objects from near-Earth orbit based on the method of integral as-
sessment is given. It makes it possible to simplify the process of optimal
choice of the method to divert space objects and determine efficiency in
the early phases of the life cycle of rocket and space technology objects.
The use of the appropriate toolset makes it possible to build a system for
assessing the effectiveness of projects for the removal of space objects
from low Earth orbits using various diversion methods (active, passive,
combined). The analysis of defining world indicators of evaluation of
objects of rocket and space technology based on regulations by interna-
tional space agencies has been carried out. An indicator of the total in-
tegrated relative efficiency of projects of space object diversion systems
from low Earth orbits has been proposed, which makes it possible to
build the removal of passive, active, and combined methods for level-
ing the risks of space activities. It is argued that the selected combined
system using an autophagic launch vehicle could reduce environmental
losses and, as a result, reduce compensation payments to owners of space
objects. The possibilities of building combined systems with reusable
engines have been considered in order to reduce such indicators as the
period of diversion and reduction of operating costs due to fuel economy.

Keywords: rocket and space technology, space object, space debris,
combined diversion system, low Earth orbits.
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It is shown that due to the growth of waste generated by the
metropolis, the processes of their removal and disposal must be more
accurately accounted and controlled. If it is impossible to introduce
“smart” control systems, it is proposed to search for reserves to increase
the efficiency of the processes in their structure. A structural model of
operations has been developed that can reduce time costs. The use of in-
complete information on the accumulation and removal of garbage leads
to unplanned mileage of trucks. In order to avoid unforeseen costs, it is
proposed to use early garbage collection, which reduces the frequency of
emptying containers. This leads to an increase in the number of truck ar-
rivals to load, but eliminates unforeseen mileage due to inconsistencies
in the loading forecast. It is shown that to effectively organize the work
of garbage trucks on the transport network of the city, an active, shortest
schedule of operations is required, which must be made for several peri-
ods. To develop an optimal cyclic schedule of garbage trucks, a method
based on the ordering of mixed graphs is proposed. The mixed graph
shows the set of garbage collection operations and the time relationships
between their execution times. In order to develop an optimal schedule
from such a graph, cycles must be removed from the graph. To do this,
the “divide and conquer” method was used. The proposed algorithm for
graph ordering is used to study the current garbage collection system.
As a result of research, higher productivity of garbage trucks and timely
removal of organic waste were achieved. The reduction of the weekly
working time of 6 garbage trucks with the use of the 70 % container
filling level reached 42 hours.

Keywords: organization of transportation, household waste, sched-
ule of operations, frequency of processes, mixed graphs.

References

1. Ksiazek, R., Gdowska, K., Korcyl, A. (2021). Recyclables Collec-
tion Route Balancing Problem with Heterogeneous Fleet. Energies,
14 (21), 7406. doi: https://doi.org/10.3390/en14217406
2. Ramos, T. R. P, de Morais, C. S., Barbosa-Pévoa, A. P. (2018). The
smart waste collection routing problem: Alternative operational
management approaches. Expert Systems with Applications, 103,
146-158. doi: https://doi.org/10.1016/j.eswa.2018.03.001
3. Faccio, M., Persona, A., Zanin, G. (2011). Waste collection multi objec-
tive model with real time traceability data. Waste Management, 31 (12),
2391-2405. doi: https://doi.org/10.1016 /j.wasman.2011.07.005
4. Hrabec, D., Senland, P, Nevrly, V., Popela, P, Hoff, A., Somplak, R.,
Pavlas, M. (2019). Quantity-Predictive Vehicle Routing Problem
for Smart Waste Collection. Chemical Engineering Transactions, 76,
1249-1254. doi: https://doi.org/10.3303/CET1976209
5. Ozmen, M., Sahin, H., Koray, O. (2020). Genetic Algorithm Based
Optimized Waste Collection in Smart Cities. 2020 International
Conference on Electrical Engineering (ICEE). doi: https://doi.org/
10.1109/icee49691.2020.9249837
6. Dixit, A.,, Mishra, A., Shukla, A. (2019). Vehicle Routing Problem
with Time Windows Using Meta-Heuristic Algorithms: A Survey.
Advances in Intelligent Systems and Computing, 539-546. doi:
https://doi.org/10.1007/978-981-13-0761-4_52
7. Tran Thi Hoang, G., Dupont, L., Camargo, M. (2019). Application
of Decision-Making Methods in Smart City Projects: A Systematic
Literature Review. Smart Cities, 2 (3), 433—-452. doi: https://doi.org/
10.3390 /smartcities2030027
8. Dastpak, M., Errico, E (2021). Off-line approximate dynamic pro-
gramming for the vehicle routing problem with stochastic customers
and demands via decentralized decision-making. arXiv. Available at:
https://arxiv.org/pdf/2109.10200.pdf
9. Mes, M., Schutten, M., Rivera, A. P. (2014). Inventory routing for
dynamic waste collection. Waste Management, 34 (9), 1564—1576.
doi: https://doi.org/10.1016/j.wasman.2014.05.011
10. Koreyl, A., Gdowska, K., Ksiazek, R. (2020). A MILP model for the
selective solid waste collection routing problem. Decision Making



in Manufacturing and Services, 13. doi: https://doi.org/10.7494/
dmms.2019.13.1-2.3470

11. Banyai, T, Tamas, P, Tllés, B., Stankeviciaté, Z., Banyai, A. (2019).
Optimization of Municipal Waste Collection Routing: Impact of
Industry 4.0 Technologies on Environmental Awareness and Sustain-
ability. International Journal of Environmental Research and Public
Health, 16 (4), 634. doi: https://doi.org/10.3390/ijerph16040634

12. Blazewicz, J., Ecker, K. H., Pesch, E., Schmidt, G., Sterna, M., We-
glarz, J. (2019). Handbook on scheduling: From theory to practice.
Springer, 833. doi: https://doi.org/10.1007 /978-3-319-99849-7

13. Gholami, O., Sotskov, Yu. N. (2012). Heuristic algorithms for job shop
scheduling. Informatika, 4, 45—55. Available at: https://inf.grid.by/
jour/article/viewFile/263/247

14. Prokudin, H., Oliskevich, M. (2018). The optimization technique
of highway trucks fleet joint schedule with time limits. The Journal
of Zhytomyr State Technological University. Series: Engineering,
2(82), 118-126. doi: https://doi.org/10.26642/tn-2018-2(82)-
118-126

15. Mapa konteineriv dlia orhaniky Lviv. Available at: https://www.google.
com/maps/d/u/0/viewer?mid=1ASrSdBmfCY6_JYmOguIBbbA4JXT
PRgqe&l1=49.82819962654997%2C24.02545760000001 &z=11

DOI: 10.15587/1729-4061.2022.252001
OPTIMIZATION OF GARBAGE REMOVAL WITHIN A
TERRITORIAL COMMUNITY (c. 24-30)

Roman Bihun
Lviv Polytechnic National University, Lviv, Ukraine
ORCID: https://orcid.org/0000-0003-4363-4532

Vasyl Lytvyn
Lviv Polytechnic National University, Lviv, Ukraine
ORCID: https://orcid.org/0000-0002-9676-0180

This paper proposes an algorithm for optimizing the garbage collec-
tion route in a local community (or a separate settlement). The study
was conducted for one garbage truck. To achieve the maximum effi-
ciency of the algorithm, it has been assumed that the points of discharge
of collected waste by a garbage truck could be arranged along the way
between the proposed clusters of garbage collection points. The opti-
mization of the built routes has been proven, taking into consideration
the above assumptions. The study’s results could be used to reduce the
budget expenditures by territorial community authorities for the col-
lection and disposal of waste. The reported solutions could significantly
shorten the garbage collection time, which would improve the environ-
mental and aesthetic situation within the study area. The use of a new
algorithm makes it possible to display the results both in quantitative
and qualitative forms.

An improved k-means algorithm with a maximum cluster size
was selected for clustering. Each cluster was built on the basis of the
maximal value of garbage truck tonnage. That means that the size of the
cluster would be determined by the value of the maximum amount of
waste that can be removed by a garbage truck in one run.

A task of the traveling salesman was applied to find the shortest
path between representatives of one cluster (garbage collection points)
calling at all its points and to establish the optimal path between all the
clusters formed for a territorial community.

The issue related to efficient waste disposal in local communities
tends to aggravate rapidly while the task to optimize garbage collection
and removal is becoming increasingly acute. This is because at present,
along with the increase in the global population, all types of production
are increasing their volumes, which, in turn, leads to an increase in the
amount of waste, in particular, household.

Keywords: optimization of garbage collection route, clustering,
task of the traveling salesman, development of territorial communities.
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This paper examines the process of operative planning of the pro-
duction of an industrial company under conditions of random fluctua-
tions in current demand. It is shown that under these conditions there
are losses, the size of which depends on the adopted policy of operation
activity. The policy of operation activity is understood as the rule of
making decisions on current production volumes based on information
about incoming orders, probable volumes of future demand, and possible
losses due to the deviation of capacity load from the normative one.

In the paper, it is proposed to assess the effectiveness of each policy
of operation activity using the indicator of the limit average economic
effect per unit of time for an infinite number of periods. An original ap-
proach to assessing the effectiveness of the policy of operation activity
with product reservation was developed. It was shown that when using
this policy, there is an effect of product “overstock” on the chains of suc-
cessive periods. It was proposed to select the initial reserve so that the
probability of completion of the reservation chain for a given number
of periods should be close to unity. Such an approach creates an op-
portunity to determine the expected economic effect on the chains of
reservation of various product types and, as a result, to assess the policy
effectiveness in general.

An assessment of the effectiveness of the policy with reservation in
the form of the dependence of the policy effectiveness indicator on the
values of cost indicators was obtained. Comparison of this assessment
with a similar assessment of the effectiveness of the policy of fulfilling
incoming orders allowed finding a condition under which the policy
with reservation is more profitable. It involves ensuring that the magni-
tude of losses per unit of production associated with the product stock
storage does not exceed half the sum of the magnitude of losses per unit
of production due to downtime and excess capacity load.

Keywords: operative planning, policy of operation activity, random
demand, risks, product reservation.
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The problem of optimal control over a finite time interval for a
mathematical model of a three-sector economic cluster is posed. The
economic system is reduced by means of transformations to the optimal
control problem for one class of nonlinear systems with coefficients de-
pending on the state of the control object. Two optimal control problems
for one class of nonlinear systems with and without control constraints
are considered. The nonlinear objective functional in these problems
depends on the control and state of the object. Then, using the results
of solving optimal control problems on a finite interval, an algorithm for
solving the problem for a nonlinear system of a three-sector economic
cluster is developed. A nonlinear control based on the feedback prin-



ciple using Lagrange multipliers of a special kind is found. The results
obtained for nonlinear systems are used to construct the control param-
eters of a mathematical model of a three-sector economic cluster at a fi-
nite time interval with a given functional and various initial conditions.
The results of the system state calculation are shown in the figures, the
optimal controls satisfy the given constraints. The optimal distribution
of labor and investment resources for a three-sector economic cluster is
determined. They ensure that the system is brought into an equilibrium
state and satisfy balance ratios. These results are useful for practice and
are important because there are a number of optimal control problems
when it is necessary to transfer a system from an initial state to a desired
final state for a given time interval. Such problems often arise for an
economic system when a certain level of development is required.
Keywords: optimal control problem, three-sector economic cluster,
Lagrange multiplier method, nonlinear system, quadratic functional.

References

1. Pontryagin, L. S., Boltyanskii, V. G., Gamkrelidze, R. V., Mishchen-
ko, E. E (1962). The Mathematical Theory of Optimal Processes.
Interscience Publishers, 360.

2. Bellman, R., Kalaba, R. (1965). Dynamic programming and modern
control theory. Academic Press.

3. Krotov, V. E, Gurman, V. 1. (1973). Metody i zadachi optimal'nogo
upravleniya. Moscow: Nauka, 448.

4. Porter, M. E. (2008). On competition. Boston: Harvard Business
School Publishing.

5. Kolemaev, V. A. (2008). Optimal’niy sbalansirovanniy rost otkry-
toy trekhsektornoy ekonomiki. Prikladnaya ekonometrika, 3 (11),
15-42. Available at: http://pe.cemi.rssi.ru/pe_2008 3 15-42.pdf

6. Zhang, J. S. (2011). The analytical solution of balanced growth of non-
linear dynamic multi-sector economic model. Economic Modelling,
28 (1-2), 410—421.doi:https://doi.org/10.1016/j.econmod.2010.08.007

7. Aseev, S. M., Besov, K. O., Kryazhimskii, A. V. (2012). Infinite-hori-
zon optimal control problems in economics. Russian Mathematical
Surveys, 67(2), 195-253. doi: https://doi.org/10.1070/rm2012v-
067n02abeh004785

8. Klamka, J. (1999). Constrained controllability of dynamic systems.
International Journal of Applied Mathematics and Computer Science,
9 (2), 231-244. Available at: https://bibliotekanauki.pl/articles /908304

9. Klamka, J. (2002). Controllability of nonlinear discrete systems.
Proceedings of the 2002 American Control Conference (IEEE Cat.
No.CH37301). doi: https://doi.org/10.1109 /acc.2002.1025394

10. Milosz, M., Murzabekov, Z., Tussupova, K., Usubalieva, S. (2018).
Optimisation of Discrete Processes with Bounded Control. Informa-
tion Technology And Control, 47 (4). doi: https://doi.org/10.5755/
j01.itc.47.4.19933

11. Mitkowski, W., Bauer, W., Zagérowska, M. (2017). Discrete-time
feedback stabilization. Archives of Control Sciences, 27 (2), 309—
322. doi: https://doi.org/10.1515/acsc-2017-0020

12. Afanas’ev, V. N, Orlov, P. V. (2011). Suboptimal control of feedback-
linearizable nonlinear plant. Journal of Computer and Systems Sci-
ences International, 50 (3), 365-374. doi: https://doi.org/10.1134/
s1064230711030026

13. Huang, Y. (2017). Neuro-observer based online finite-horizon optimal
control for uncertain non-linear continuous-time systems. [ET Control
Theory & Applications, 11 (3), 401-410. doi: https://doi.org/10.1049/
iet-cta.2016.0966

14. Huang, Y. (2018). Optimal guaranteed cost control of uncertain
non-linear systems using adaptive dynamic programming with
concurrent learning. IET Control Theory & Applications, 12 (8),
1025-1035. doi: https://doi.org/10.1049 /iet-cta.2017.1131

15. Vamvoudakis, K. G., Miranda, M. F, Hespanha, J. P. (2016). As-
ymptotically Stable Adaptive—Optimal Control Algorithm With
Saturating Actuators and Relaxed Persistence of Excitation. IEEE

Transactions on Neural Networks and Learning Systems, 27 (11),
2386-2398. doi: https://doi.org/10.1109/tnnls.2015.2487972

16. Yang, X, Liu, D., Wei, Q. (2014). Online approximate optimal control
for affine non-linear systems with unknown internal dynamics using
adaptive dynamic programming. IET Control Theory & Applications,
8 (16), 1676—1688. doi: https://doi.org/10.1049/iet-cta.2014.0186

17. Wang, H., Liu, X,, Liu, K. (2016). Robust Adaptive Neural Tracking
Control for a Class of Stochastic Nonlinear Interconnected Systems.
IEEE Transactions on Neural Networks and Learning Systems,
27 (3), 510-523. doi: https://doi.org/10.1109/tnnls.2015.2412035

18. Wang, H., Shi, P, Li, H., Zhou, Q. (2017). Adaptive Neural Tracking
Control for a Class of Nonlinear Systems With Dynamic Uncertain-
ties. IEEE Transactions on Cybernetics, 47 (10), 3075-3087. doi:
https://doi.org/10.1109/tcyb.2016.2607166

19. Dagdougui, H., Ouammi, A., Sacile, R. (2014). Optimal control of a
network of power microgrids using the Pontryagin’s minimum prin-
ciple. IEEE Transactions on Control Systems Technology, 22 (5),
1942-1948. doi: https://doi.org/10.1109/tcst.2013.2293954

20. Wang, D., He, H., Zhao, B., Liu, D. (2017). Adaptive near-optimal
controllers for non-linear decentralised feedback stabilisation prob-
lems. TET Control Theory & Applications, 11 (6), 799-806. doi:
https://doi.org/10.1049 /iet-cta.2016.1383

21. Afanas’ev, A. P, Dzyuba, S. M., Emelyanova, 1. 1. (2015). Analytical
and Numerical Investigation for the Problem of Optimal Control of
Nonlinear System via Quadratic Criteria. Procedia Computer Sci-
ence, 66, 23—32. doi: https://doi.org/10.1016/j.procs.2015.11.005

22. Dmitriev, M. G., Makarov, D. A. (2017). The stabilizing compos-
ite control in a weakly nonlinear singularly perturbed control
system. 2017 21st International Conference on System Theory,
Control and Computing (ICSTCC). doi: https://doi.org/10.1109/
icstee.2017.8107099

23. Aipanov, S. A.,, Murzabekov, Z. N. (2014). Analytical solution of a
linear quadratic optimal control problem with control value con-
straints. Journal of Computer and Systems Sciences International,
53 (1), 84-91. doi: https://doi.org/10.1134/s10642307 13060026

24. Murzabekov, Z., Mitosz, M., Tussupova, K. (2018). The Optimal
Control Problem with Fixed-End Trajectories for a Three-Sector
Economic Model of a Cluster. Lecture Notes in Computer Science,
382-391. doi: https://doi.org/10.1007/978-3-319-75417-8_36

DO 10.15587/1729-4061.2022.253299

DEVELOPMENT OF THE CONCEPT OF
CONSTRUCTION OF THE PROJECT MANAGEMENT
INFORMATION STANDARD ON THE BASIS OF THE
PRIMADOC INFORMATION MANAGEMENT SYSTEM
(p. 53-65)

Turii Teslia
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0002-5185-6947

Nataliia Yehorchenkova

Kyiv National University of Construction and Architecture,
Kiyv, Ukraine

ORCID: https://orcid.org/0000-0001-5970-0958

Oleksii Yehorchenkov
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-1390-5311

Iulia Khlevna
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-1874-1961

Yevheniia Kataieva
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0002-9668-4739



Vitalii Veretelnyk

Bohdan Khmelnytsky National University of Cherkasy,
Cherkasy, Ukraine

ORCID: https://orcid.org/0000-0002-5684-7361

Thor Chastokolenko

Cherkasy Institute of Fire Safety named after Heroes of Chornobyl of
National University of Civil Defense of Ukraine, Cherkasy, Ukraine
ORCID: https://orcid.org/0000-0001-9323-2684

Thor Ohirko
Ukrainian Academy of Printing, Lviv, Ukraine
ORCID: https://orcid.org/0000-0003-1651-3612

Andrii Khlevnyi
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-8942-6670

Tatiana Latysheva
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-6349-5715

The necessity of digitalization of project management processes
is shown, in particular, for the creation and use of the information
standard of project management (ISPM). A model of using the in-
formation standard of project management to determine the planned
parameters of projects has been developed. The principles and tasks
of digitalization are formulated, the solution of which will allow to
create such a standard. The analysis of existing theoretical and prac-
tical developments in this field is carried out. It is shown that the
issue of creating an information standard of project management is
still open. Tt is established that traditional software or databases are
not suitable to meet the formulated requirements. This is due to the
fact that they do not provide the necessary level of system and docu-
mentary support in the process of forming the information standard
of project management. Therefore, it is proposed to use the informa-
tion management system of enterprises and projects PrimaDoc to
create such a standard. The concept of construction and use of the
information standard of project management on the basis of the in-
formation management system PrimaDoc is offered. The structure of
information technology for the formation of ISPM project-oriented
company has been developed. The approach and tools for adjusting
the environment of the PrimaDoc information management system
to the technology of forming the ISPM of a project-oriented com-
pany are proposed.

Experimental research has been conducted, which showed a
65 % reduction in labor costs in the formation of ISPM. Practical
approbation of ISPM information technology formation of project-
oriented company on the basis of PrimaDoc system is executed.
PJSC Tutkovsky (Ukraine) created an information standard of proj-
ect management, which included more than 10,000 documents. The
results of experiments and practical testing indicate the effectiveness
of the developed concept and information technology of formation
and use of information standard of project management.

Keywords: information standard of project management, Pri-
maDoc information management system, project planning.
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This paper describes the conceptual apparatus for the forma-
tion of information spaces of executors of educational projects in
a dynamic environment. A multiple model of identification of the
executor of an educational project was developed, taking into consid-
eration the competence approach and dynamics of the components of
the information space. To assess the competencies of the executors of
educational projects, three components are calculated: the grade of
the executor’s knowledge, the grade of the executor’s performance,
the grade of the executor’s personal qualities. Based on the obtained
grades, generalized assessments of the level of competence of each
executor are formed. These grades for each executor of a particular
educational project are used to determine the level of performance
and potential of this project. To find a generalized grade of the proj-
ect potential, the least square method was used to construct a regres-
sion line, which indicates a tendency to develop the competencies of
project executors.

The stages of building information spaces of executors of edu-
cational projects in a dynamic environment were proposed. The
hypothesis of the study that the progressive dynamic development of
educational project executors has an impact on the potential of these
projects was verified experimentally. To verify the described construc-
tion method, ten educational projects, which were implemented in the
period from 2014 to 2020, were selected. The results indicate that the
grade of the competencies of project executors recorded at the time of
completion of a project almost completely coincides with the grade of
evaluators after completion of the projects. The ranks obtained after
the final evaluation of projects and the ranks according to calculated
performance grades coincide by 40 %. Evaluation of projects is mainly
focused on the reputation and performance of executors and does not
sufficiently take into consideration the transformation of the compe-
tencies of executors during the implementation of projects.

Keywords: information space, executor of educational project,
multiple model, scientific communication.
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The peculiarities of external quality assurance processes in the
higher education management system are considered. It is noted that
the quality of educational programs (EP) of higher education institu-
tions is controlled by quality assurance agencies (QAAs) using an
accreditation system. The key features of the accreditation process in
terms of peer review are identified. The problem of accreditation process
management, namely the subjectivity and lack of consistency of expert
decisions, is highlighted.

The correlation method was applied to determine the interdepen-
dencies in expert assessments (competence, meaningful orientation of
judgments, and perception of the linguistic rating scale). The identified
types of variables make it possible to explain the existing measure of
subjectivity that affects the collective conclusion of experts.

A comprehensive methodology for quantitative evaluation of
the EP quality under conditions of uncertainty based on the relative
importance of the relevant criteria and subcriteria, as well as the levels
of expert competence using the apparatus of fuzzy mathematics, is

proposed. A basic model for the formation of a collegial expert opinion
on the EP quality has been developed using the example of a system
of quality criteria approved by the Ukrainian QAA. Variations in
the expert values of the weight coefficients and parameters of fuzzy
numbers in the context of the linguistic rating scale (‘A — B — E — F”)
made it possible to use the means of a computational experiment. The
application of this model will allow managers to positively influence
the existing ambiguity of the assessment method, which requires being
guided by standard criteria and at the same time determining the EP
innovativeness. In general, the application of the proposed evaluation
tools on the quality of EP allows experts and managers to make deci-
sions at a higher level of academic and managerial culture.

Keywords: quality assurance, higher education, accreditation,
peer review, integrated assessment model.
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IMPROVING A PROCEDURE FOR DETERMINING THE
FACTORS THAT INFLUENCE THE NEED OF HIGHER
EDUCATION INSTITUTIONS FOR SPECIALISTS OF
THE HIGHEST QUALIFICATION (p. 86-96)
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A method for calculation of coefficients of the impact of factors
on the need for specialists of the highest qualification was proposed.
The method is based on expert evaluation methods, in particular, on
determining the importance, degree of realization, and tendency of
factors that affect the need for highly qualified specialists. The method
implements the unit of data reliability verification based on the Kendall
coefficient of concordance and Pearson criterion. The method applies an
original approach to determining the competence of experts, in particu-
lar, by taking into consideration self-evaluation, mutual evaluation, and
objective evaluation. The proposed method makes it possible to take
into account the influence of factors on the need for specialists of the
highest qualification with the possibility of forecasting.

The totality of factors that influence the need for specialists of the
highest qualification and the magnitude of their impact was determined.
They were determined by calculating the indicators of each of the cri-
teria regarding importance, realization, and tendency. Determining was
carried out using the algorithm for calculating the coefficients of influ-
ence of the factors on the need for specialists of the highest qualification.

In general, the following groups of factors were determined: con-
ditions of scientific and scientific-pedagogical activity at a certain
institution of higher education, the attractiveness of scientific and sci-
entific-pedagogical activity in a certain country (region), development
of industry (speciality). A group of 30 experts was selected to determine
the numerical values of the factors, which satisfies the condition for
achieving a confidence probability of 0.94.

The results of the evaluation of expert judgments revealed that the
most influential factors are: social protection (0.87), budget for higher
education (0.99), remuneration (0.9), and prestige of scientific and
pedagogical activities (0.91). The least influential are: the number of
primary positions in the area (0.48) and self-realization opportunities at
a higher education institution (0.58).

Keywords: postgraduate training, staff turnover, higher education
institution, specialists of the highest qualification.
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BU3HAYEHHSA IIOKA3HUKIB E@EKTHBHOCTI 3ACTOCYBAHHS KOMBIHOBAHUX METO/IIB
BIIBEAEHH KOCMIYHHX OB’€KTIB 3 HU3SbKNX HABKOJIOSEMHHX OPBIT (c. 6-12)

M. M. [ipowus, T. B. Timsopme, O. B. Tony6ek, A. 10. JIpeyc, JI. T. ly6oBuk

AKTyaIbHOI0 HAyKOBO-TIPAKTUYHOIO TPOGIEMOIO CTA/IOTO PO3BUTKY KOCMIYHOTO TIPOCTOPY € GOPOThOA 3 KOCMIYHMM CMITTSIM TE€XHOTEH-
HOTO TIOXO/UKEHHST HA HABKOJIO3eMHIX 0pOiTaxX. YIOCKOHATEHO METOKY OIiHIOBAHHS BiIHOCHOI e(beKTHBHOCTI ATBTePHATHBHUX BapiaHTIB
1106yu0314 cucreM BiaBeeHHsT KocMidHUX 00’ekTiB. HaBeseHo airoput™ oK eeKTUBHOCTI CUCTEMU BiIBEIEHHS KOCMIUHUX 00’€KTIB 3
HABKOJIO3EMHOI OPOITH Ha OCHOBI METOLY iHTErpaybHOI OMIHKK. BiH 103BOJISIE CIIPOCTUTH MTPOIEC ONMTUMATBHOTO BUOOPY METO/LY Bi/IBEACHHS
KOCMIYHUX 00'€KTIB Ta BU3HAYEHHs e(heKTUBHOCTI Ha paHHIX (asax KUTTEBOTO IUKAY 00’€KTiB PaKeTHO-KOCMIYHOT TEXHIKK. 3acTOCYBaHHA
Bi/IITOBI/[HOTO 1HCTPYMEHTANBHOTO amapara I03BOJISIE MOOYAYBATH CHCTEMY OIIHIOBAHHS eQEKTUBHOCTI MPOEKTIB BiBEIEHHS KOCMIUHIX
00’€KTiB 3 HU3BKMX HABKOJO3eMHKUX OpOIT MPU BUKOPUCTAHHI PI3HUX METO/IB BiABOAY (AaKTUBHKX, NACUBHUX, KOMOIHOBaHUX). 3ailcHeHO
aHAJII3 BUSHAUCHHSI CBITOBUX MMOKA3HUKIB OI[IHIOBaHHs 00 €KTIB PAKETHO-KOCMIYHOI TEXHIKM Ha OCHOBI periaMeHTanii MiKHAPOJHUX KOCMiu-
HUX areHIiiil. 3arpornoHoBaHO MOKa3HUK CyMapHOi iHTErpajibHOT BiIHOCHOT e(heKTHBHOCTI POEKTIB CHCTEM BijiBe/IeHHSI KOCMIYHUX 00 €KTIB 3
HU3bKUX HABKOJIO3EMHUX OPOIT, T03BOJISIE 3/1iiiCHIOBATH TOOYA0BY BilBEIEHHS MACHBHUX, aKTHBHIX Ta KOMOIHOBAHMX METOIB /IS HIBEJIO-
BaHHs PU3UKIB KOCMIYHOI MiSTBHOCTI. APryMeHTOBaHO, Mo o6paHa KOMOIHOBaHa CUCTEMa 3 BUKOPUCTAHHSM /ST 1i BUBEIEHHsT aBTO(MasKHOT
PaKeTH-HOCIs J03BOMUTH 3MEHIIUTH €KOJIOTTYHI 30UTKHY 1, sIK HACJI/IOK, 3MEHIIUTH KOMIIEHCAIIIHI BUIJIaTH BJIACHUKIB KOCMIUHUX 00’€KTiB.
PO3MIsiHY TO MOKJIMBOCTI TOOYI0BU KOMOIHOBAHUX CUCTEM 3 JIBUTYHAMU GaraTopazoBOTO BMUKAHHS 3 METOI0 3MEHINEHHST TAKIX TIOKA3HUKIB:
TepMiHy BiZIBeJIeHHs Ta 3MEHIIEHHs eKCIITyaTalliifHuX BUTPAT 32 PaXyHOK €KOHOMII MaiBa.

KiouoBi ciioBa: pakeTHO-KOCMiYHA TEXHIKA, KOCMIYHMI 00’€KT, KOCMiuHe CMiTTs, KOMOiHOBaHA CHCTEMa BiJBECHHSI, HU3bKI HABKOJIO-
3eMHi opoiTH.

DOI: 10.15587/1729-4061.2022.251082
OIITUMI3ALIA PO3SKJIAAIB PAHHbOI'O 3b0PY 1 BUBE3EHHS CMITTSA ¥V MET'AIIOJIICI (c. 13-23)

Indira Saukenova, M. C. OuickeBuy, I. O. Tapan, Aliya Toktamyssova, Dana Aliakparkyzy, P. A. Ileabo

[Tokaszano, 10 y 3B'A3KY i3 3p0CTaHHsIM 00CATIB TOOYTOBUX Bi/IXO/IB, 110 MPOYKYIOTHCST METATIONICOM, TPOIIECH iX BUBE3EHHST Ta yTHII3aIlii
HNOBUHHI MaTu GLIbIT TOUHUIT 06K Ta KOHTPOJIb. I[P HEMOKJIMBOCTI BIPOBAIUTH «PO3YMHI» CUCTEME KOHTDOJIO, PE3EPBH IiIBUIIIEHHS
eeKTUBHOCTI MPOTIECIB 3aITPOIOHOBAHO 3HAXOAUTH B iX CTPYKTYpi. PO3po6eH0 Taky CTPyKTypHY MOJIENb OTiepattili, ika MosKe 3abe3neuntn
CKOPOYEHHST YaCOBUX BHUTPAT. BHKOpHCTaHHs HEMOBHOI iHbopMAaIiil Tpo HAKONMYEHHsT Ta BUBE3EHHST CMITTSI 00YMOBIIIOE He3aIIaHOBAHII
npobir aBromMo6iniB. [yt Toro mob YHUKHYTH Helepen0adyeHuX BUTPAT, 3aPOIIOHOBAHO 3aCTOCOBYBATU PaHHill 3a0ip CMITTS, MpU AKOMY
CKOPOYYETHCS TIEPIOANYHICTD CIIOPOKHEHHS KOHTelHepiB. Ile mpu3BoauTh 110 30iIbIIEHHS KIJIBKOCTI 3ai3/1iB aBTOMOOLIIB /I7Is 3a60py, aje
yeyBae HerepenbdadeHuii pobir yepes HeBiAMOBIAHICTb TPOrHO3Y 3aBaHTaxkeHHs. [Tokazamo, 1mo s eeKTUBHOI opraHizailii po6oTH aBTo-
MOOLTIB-CMITTEBO3IB Ha TPAHCIOPTHIN Mepeski MicTa mOTpiGeH akTMBHUI, HAWKOPOTHINIT PO3KJIAJ OTepartiil, SKUil TOTPIOHO CKIazaTH Ha
JleKibKa mepiofiiB. JlJist po3poOKH ONTHMATLHOTO 32 MIBUAKOAIEIO UKJITYHOTO PO3KIALY POOOTH CYKYITHOCTI aBTOMOOIIIB-CMITTEBO3IB 3a11poO-
MOHOBAHA METOMINKA, 1110 6a3y€EThCsT HA BIIOPSA/IKYBaHHI 3MiniaHux rpadis. 3mintanuii rpad BigoOpaxkae MHOKIHY onepaliii 3i 360py cMiTTst
Ta YacoBi 3B’SI3KM MiK MOMeHTaMH iX BUKoHaHHs. /st Toro mob 3 Takoro rpada MoxkHa GyJI0 PO3POOUTH ONTUMATBHIIA PO3KJIa, 3 rpada
noTpi6HO BuzammTH 1K, [liist 11poro GyJia 3acTocoBaHa METOIMKA «PO3IISN 1 BOIoAapioii». 3aponoHoBaHUIT aJIrOPUTM CKJIafaHHs rpada
3aCTOCOBAHMIA /IS IOCIIZKEHHS /00l cucteMu 300py CMITTs. B pesysibrati mocsiKeHb 10CATHYTa BUIA POLYKTUBHICTD CMITTEBO3IB Ta
CBO€YACHT{T BUBI3 OpraHiyHux BizxoziB. CKOPOUEHHs THKHEBOI TPHBAIOCTI poboTH 6 aBTOMOOG1TIB-CMITTEBO31B IpH 3acTocyBanti 70 % piBHs
3AIIOBHEHHST KOHTEIHEPIB 10CSTIIO 42 TOUH.

KiouoBi ciioBa: opramisaliisi epeseseb, MOOYTOBI BiIXO/H, PO3KJIal OTEePallii, MepiondHiCTh MPOIECiB, 3Minmani rpadu.
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OIITUMI3AILISA BUBO3Y CMITTA ¥V TEPUTOPIAJIbHIN TPOMAI (c. 24-30)

P. P. Biryn, B. B. JIutBun

[TponoHy€eThCss ANTOPUTM ONTUMI3aIi MapmpyTy 360py cMiTTs B 0o6’¢ananiii Tepuropianbriil TpomMazi (abo OKPEMOTO HACeNIeHOro
yHKTY). JloCcamisKeHHsT POBEAEHO /I OHOTO cMiTTEBO3Y. /[yt MakcuMasibHOI e(heKTUBHOCTI aJrOpUTMY, 3po0JIEHO [IPUITYIIEHHS, 110
IyHKTH BUTPY’KEHHsI 3i0pAaHUX BIIXO/IiB CMITTEBO30M MOXKYTH OYTH PO3MIillleH] Ha MIJISIXY MiK 3aIPOIIOHOBAHUMH KJIACTEPaMK Iy HKTIB 360py
cMmitTs. JloBeieHO onTuMizaliifo mobyI0BaHUX MapUIPYTiB 3 yPaxyBaHHSIM BUIIe3raaHuX Mpuiyiiedb. OTpUMaHi pe3yJIbrati MOKYTh OyTH
BUKOPHMCTAHI /IJIs 3MEHIIIEHHS BUTPAT 610/:[>I<0Ty BJIAJIM TEPUTOPIAIBHUX IPOMaJL /st 360py Ta yTHIIi3anii BijxoiB. 3Hali/ieHi PilieHHs MOKYTh
3HAYHO CKOPOTHTH Yac Ha 30ip CMITTsl, IO MOKPAIIUTH €KOJIOrYHO-eCTETHYHY CUTYAIl0 MOCTIKYBaHOI TepuTopii. Bukopucranis HOBOro
AJITOPUTMY JI03BOJISIE BiOOPaKATH PE3yJIBTaTH, SIK B KUJIbKICHI, Tak i B sikicHiN (hopmi.

Jlna wmactepusarii Oyn0 BMOpaHO MOKPANIEHWI aqTOPUTM K-CepepHix 3 MakCMMaabHUM PO3MIpoM Kiactepa. KoxkHmil Kiaactep
o0y I0BaHUIT Ha OCHOBI 3HAYEHHS MAKCUMATbHOI TOHHAXKHOCTI CMiTTEBO3a. 1le 03HaUa€, 1110 PO3MIp KIacTepa BU3HAUMTHCS 3HAYECHHSIM MaK-
CUMaJIbHOI KiJIbKOCT] BIAXOAIB, SIKi MOXKYTb OyTH BUBE3€HI 32 OJIMH Pa3 CMITTEBO3OM.




JLuIst 10Uy Ky HAfIKOPOTIIOro HUISIXY MK [PEACTABHIUKAME O/[HOTO KJacTepy (ILyHKTH 300Dy CMITTs1) 3 00X010M BCIX #1010 TOYOK Ta JJIst
TIONIYKY ONTUMAJIbHOTO TIIAXY MixK BCIMa KacTepamu, ¢hopMOBaHNMHU IS TEPUTOPiaIbHOI TPOMa/iN, BUKOPHCTAHO 33/1a4y KOMiBOsIKepa.

[Ipo6sema eheKTUBHOT yTUITIZAIT BIZXO/IB Y TEPUTOPIaIbHIX IPOMaaX Ma€ TEH/IEHIIIO MIBUAKOTO 3DOCTaHH Ta Bee OiJIbI TOCTPO MOCTae
MUTAHHS PO ONTUMI3aNito 3600py Ta BUBO3y cMiTTs. 1€ OB’ sI3aH0 3 THM, 110 B IAHUH 9ac pa3oM 3i 301TbIIEHHAM 106 TbHOTO HACEJEHHS BCi
BUJIY BUPOGHUIITBA HAPOIILYIOTH CBOI 0OCSTH, 1[0 B CBOIO Y€PTY MPU3BOAUTH 0 301IbIIEHHST KITBKOCTI BiZIXO/IiB, 30KpEMa OOy TOBIIX.

KmoyoBi cioBa: ontumisaitist MapuipyTy BUBO3Y CMITTsI, KJacTepH3allis, 3a/[a4a KOMiBosKepa, pO3BUTOK TEPUTOPIaIbHUX TPOMA/L.
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AHAJII3 TIOJIITUKY ONEPAIIITHOI AKTUBHOCTI MNIITPUEMCTBA 3 PESEPBYBAHHSIM ITPOIYKITIi
(c. 31-42)

B. 4. 3apy06a, JI. B. ITorpamkosa, JI. C. I'yp’snosa, K. M. Cokou, I. M. Kykca

Y poboTi TOCTiKYEThCS TIPOIIEC OMEPATHBHOTO TUIAHYBAHHST BUPOOHUIITBA TPOMUCIOBOI KOMITaHii 32 YMOB BHIAJKOBIX KOJIMBAHb
noroyHoro nonuty. [lokazaHo, 10 3a HUX YMOB BUHUKAIOTh BTPATH, PO3MIPU SIKUX 3ajle’KaTh Bijl NPUHHATOI MOJITUKU olepaliiiHol
axtuBHOCTI. ITizl MOMITHKOIO OlepaliiiHOl aKTUBHOCTI PO3YMIETHCS IPABUJIO TIPUHHSTTS PIlIeHb T1PO HOTOYHI 06CSIrH BUPOGHUIITBA HA OCHOBI
indopmaitii mpo 3aMoBJIeHHs, HMOBIPHI 00CATH MailGy THHOIO MOMKUTY Ta MOKJIUBI BTPATH Yepe3 BiXUIEHHs 3aBaHTaKEHHS MOTY;KHOCTEN Bij
HOPMaTHBHOTO.

¥ po6oTi 3arporoHOBaHO OLIHIOBATH e(eKTUBHICTH KOFKHOI TIOJITHKH OTIepaliitHol akTHBHOCTI 3a I0TIOMOT0I0 OKa3HUKa, SIKUiT BIIITOBI1a€
IPaHUYHOMY CEPEAHBOMY CKOHOMIUHOMY e(heKTy B OAMHMIO Yacy Ha HeCKiHYeHHIN KinbkocTi nepiogis. PospobieHo opurinaabHuii migxin
JI0 OIiHKN e(heKTUBHOCTI MOMITUKN OMepaIiiiiol akTMBHOCTI i3 pesepByBanisAM npoaykiiii. Ilokasano, mo 3a BUKOpHUCTaHHA ITi€]l TOTITHKN
BUHMKAE e(DeKT «3aieKyBaHHsI» MPOAYKINi Ha JAHIIOKKAX MOCAIIOBHUX TEPioiB. 3alpoOHOBAHO BUOUPATH TTIOYaTKOBHIA Pe3eps Tak, 106
HMOBIpPHICTb 3aBEPIIEHHS JAHINIOKKA PE3EPBYBAHHS Ha 3a/laHiil KiTbKOCTI MepioiB CKIafana BeJundnny, 6usbKy 10 ofuHuIi. Takumii mixxin
CTBOPIOE MOKJIMBICTD JI7TST BU3SHAYECHHS OUiKyBAHOTO €KOHOMIYHOTO e(heKTy Ha JAHIIOKKAaX pe3epBYBAHHS PI3SHUX BUIIB i Y pe3yJIbrati — /st
OTPUMaHHS OLIHKN e(DEKTUBHOCTI IOJIITUKK 3araJIOM.

OtpuMano OIiHKY e(heKTUBHOCTI TOMITUKH 3 Pe3epBYBAHHSAM Yy (OpMi 3aJe’KHOCTI MOKa3HNKa e(eKTUBHOCTI MOJITHKN Bijl 3HAUYEHD
BapTiCHUX TOKAa3HUKIB. [lOpiBHSHHS 1€l ONIHKK 3 aHAJOrIYHOIO OLIHKOIO e(heKTUBHOCTI MOJITUKU BUKOHAHHS 3aMOBJIEHb JIO3BOJIUJIO
3HAITH YMOBY, 32 SIKOI TIOJIITHKA 3 PE3ePBYBAHHAM € OLJIbIII BUTIIHOW. YMOBA MOJISATAE B TOMY, 11100 BEJMYMHA BTPAT HA OMHUINO MTPOYKILi],
MOB's13aHa 13 30epiraHHsIM 3amacy MPOAYKIIi, He MePEBUITyBaia MOJOBIHI CYMI BTPAT Ha OAMHUINO MPOAYKILil, 3yMOBJIEHNX TIPOCTOSIMH Ta
HA/IHOPMATUBHUM 3aBaHTAKEHHSIM MOTYKHOCTEH.

KmouoBi cioBa: onepaTuBHe TJIaHyBAHHS, TIOTITHKA OTEPAIiHOI aKTUBHOCTI, BUNIAIKOBUI TIOIUT, PU3UKH, PE3ePBYBAHHS TPOYKITi.
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PO3POBKA AJITOPUTMY PO3B A3AHHA 3AAYI OIITUMAJIBHOTO YIIPABJIIHHA HA KIHIHIEBOMY
THTEPBAUJII JIJII HEJITHIMHOI CHCTEMU TPUCEKTOPHOTO EKOHOMIYHOTO KJIACTEPY (c. 43-52)

Zainelkhriet Murzabekov, Marek Milosz, Kamshat Tussupova, Gulbanu Mirzakhmedova

CraBuUTbCS 33/1a4a ONTUMAJILHOTO YIIPaBJiHHA Ha KiHIEBOMY iHTEPBaJi Yacy Ul MaTeMaTU4HOI MOJIeJi TPUCEKTOPHOTO €KOHOMIYHOTO
kactepy. Exonomiuna crcteMa MIJIIXOM IEPeTBOPEHD 3BeICHA /10 33/1a4i ONTHMAIbHOTO YIPABJIIHHS IS OZHOTO KJIACy HETIHIMHUX CHCTEM
3 KoedilienTaMu, 3aJie;KHUMU Bijl cTaHy 00’ekta yrpasJitis. Po3risaaioThes ABi 3aa4i ONTUMAILHOTO YITPABJIIHHS 15T OJHOTO KJIacy HeJli-
HiliHUX cucTeM 6e3 0OMEeKeHb i 3 00MeKeHHAMY Ha yrpaBainHs. HeaiHiiHui 116081l GyHKIOHA y 1IUX 3a1aUaX 3aJ1€KUTh Bijl YIPABJIiHHS
Ta craiy o6'exra. [oTiM, BUKOPHCTOBYIOUH PE3YIBTATH PO3B SI3AHHST 3a]1a4 ONTHMAIBHOTO YIIPABIIHHS Ha KiHIIEBOMY iHTepBai, po3pobIeHo
QJITOPUTM PO3B’SI3aHHS 33/1a4i JIJIsT HeJITHIITHOT CUCTEMU TPUCEKTOPHOTO EKOHOMIUHOTO KJIacTepy. 3HAllIeHO HeTiHiliHe YITPABJIiHHS, 3ACHOBAHE
Ha IPUHIINII 3BOPOTHOTO 3B’SI3KY 32 JI0TIOMOT0I0 MHOKHUKIB Jlarpamska crieriianbnoro Buay. PesyssraTi, oTpuMaHi /17151 HETiHIHHUX CUCTEM,
BUKOPHUCTOBYIOTHCSI TIPH TIOOY/IOBI KEPYIOUNX TapaMeTpiB MaTeMaTHYHOI MOJETi TPUCEKTOPHOTO EKOHOMIYHOrO KJIACTEPY Ha KiHIIEBOMY
iHTepBasi vyacy i3 3a7aHiM (DYHKIIOHAJIOM Ta PI3HUMM [OYATKOBUME yMOBaMU. Pe3ysibrati po3paxyHKy CTaHy CHCTEMH IIPe/ICTaBJeHi Ha
MATIOHKAX, ONTHMAJIbHI YITPABIIHHS 330BOJBHSIOTH 3a/1aHi 0OMeKeHHsI. BusHaueHo ONTHMATbHIN PO3IO/IT TPYIOBUX Ta IHBECTHIIHHIX
PecypCiB ISt TPHCEKTOPHOTO EKOHOMIUHOTO KaacTepy. BoHu 3a6e311euyoTh IPUBEIEHHS CUCTEMU Y CTAH PIBHOBATH Ta IOTPUMYIOThCS OaliaH-
COBUX cHiBBifiHONIEeHD. 11i pe3yssraTit KOPHUCHI /I TPAKTUKY 1 MAIOTh BasKJINBE MPUKJIAIHE 3HAYCHHS, Y 3B'I3KY 3 TUM, IO ICHYE PSI/L 3a/1a4
ONTUMAIIBHOTO YIIPABJIHHST, KON HEOOXITHO MEPEBECTH CUCTEMY 3 TOYATKOBOTO CTaHy y OakaHUiT KIHIIEBHIT CTaH 3a 3a/IaHNiT IHTEPBAJ Yacy.
Taki 1po6JIeMU YaCTO BUHUKAIOTD U1l EKOHOMIYHOT CUCTEMU, KOJIH TIOTPIOHO OCSTTH MEBHOTO PiBHS PO3BUTKY.

KmouoBi cioBa: 3a/1aua ONTUMATBHOTO YIPABJiHHS, TPUCEKTOPHUI €KOHOMIUHMI KJIacTep, MeTol MHOKHUKIB Jlarpamka, neminiiina
CUCTEeMA, KBAIPATUYHUN (DYHKI[IOHAI.
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PO3POBKA KOHIIEIIII IIOBY I0OBU TA BUKOPUCTAHHA IHOOPMANINHOTO CTAHIAPTY
ITPOEKTHOTI'O YIIPABJIIHHSA HA BA3I CUCTEMU YIIPABJITHHA IHOOPMAIIEIO PRIMADOC (c. 53—-65)

10. M. Tecns, H. 10. €Eropuenxona, O. B. €ropuenxos, 0. JI. XxeBna, €. 0. Karaea, B. B. Beperenbnuk, 1. II. Yacrokonenko,
I. B. Oripko, A. O. Xneuuii, T. B. Jlatumesa

TTokazana HeoOXiAHICTD i ZKUTai3a1lil IPOIECiB yIPaBIiHHs IPOEKTaMU, 30KPEMa, 3/l CTBOPEHHS Ta BUKOPUCTaHH iH(OpMaIliiHOro
craugapry npoekrroro yupasiinas (ICITY). Po3po6iieHo Mozesib BUKOPHCTAHHST iH(GOPMAIITHOTO CTaHAAPTY TPOEKTHOTO YIIPABIIHHS IS



BHU3HAYEHHS IUIAHOBHX I1apameTpiB 1mpoekTiB. ChHopMyIbOBaHO NPUHIMIIN Ta BUAIJIEHO 33a4i [i/UKuTaIi3alii, pillleHHsT SKuX J03BOJHUTh
CTBOPHUTH Takuii cranaapt. IIpoBeseHo aHasi3 HasgBHUX TEOPETHYHUX 1 MPAKTUYHUX PO3POOOK B IMiil ramysi. TTokasaHo, 10 MUTaHHS
CTBOPEHHS iH(OPMAIitHOrO CTaHAAPTy IPOEKTHOTO YIPABJiHHS IIOKU 110 3aJHMIIAETHCS BIAKPUTUM. BCTaHOBIIEHO, 110 /IS 3310BOJICHHS
chOpMyYTBOBAHNX BUMOT HE MiAXOAATH TPaAMIiiHI mporpamHui 3aco6m um Gasu manmx. Ile MoB’ssaHe 3 THM, IO BOHU He 3a0€3IEUyIOTh
HeOOXiIHUI PiBEeHb CUCTEMHOCTI Ta JOKYMEHTAJIbHOTO CYIPOBOAKEHHs B mporiecax (hopMyBaHHs iHGOPMAI[iHOTO cTaHAapPTy TPOEKTHOTO
yrpasiiHHg. ToMy 3arpoIlloHOBAHO BUKOPUCTATH CHUCTEMY YIPaBJIiHHS iHdopMaliieo mignpuemMcts i npoektiB PrimaDoc ayst cTBopeHHs
TaKOTO CTaHIApTy. 3ampoMOHOBAHO KOHIEMII0 MOOYAOBH Ta BUKOPHUCTAHHS iHGMOPMAITHOTO CTAaHAAPTY MPOEKTHOTO YIPABIIHHS Ha
6asi cucremu ympasiints iHdopmariero PrimaDoc. PospobiieHo crpykrypy indopmaitiiinoi texuosorii dbopmysatus ICITY mpoekTHO-
OpiEHTOBAaHOI KOMIMaHil. 3aITPOMIOHOBAHO Mi/IXi/l Ta IHCTPYMEHTH HaJAIITyBaHHS CepPeOBHINA CHCTEeMN yIpaBminas indopmarieo PrimaDoc
Ha Texnosoriio popmysanus [CIIY nmpoekTHo-opieHTOBAHOI KOMIAHiI.

IIpoBe/ieHi eKcIiepUMEHTaIbHI JOCTIKEHHs], sIKi TToKa3aiu 3MeHInenHs sutpar mpaii npu dopmysannst ICITY na 65 %. Bukonana
npakTraHa anpodartist indopmartiiinoi texxosorii popmysanus ICITY npoekrTHo-opieHTOBaHOl KoMmmanii Ha Gasi cucremu PrimaDoc. B
TTAT Tyrkosebkuii (Yipaina) 6yJio cTBopeHo indopManiiiHuii crangapT IPOEKTHOTO yIpaBiinHs, akuil Bkaouas Ginbuie 10000 gokymen-
TiB. Pe3y/IbraTu eKCrepuMeHTiB i npakTHaHol anpobauil cBigyaTh npo edekTuBHicTs po3pobieHoi KoHueni i indopmaniiinoi TexHoori
dopMyBaHHs i BAKOPUCTAHHS iH(DOPMAIIITHOTO CTAHAAPTY MTPOEKTHOTO YITPABJIiHHS.

KmouoBi cioBa: indopmaiiiinuii ctaHIapT HPOEKTHOTO YHPABJiHHS, cucTeMa yrpasiinHs iHdopmarieo PrimaDoc, nianysanHs
TIPOEKTIB.
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PO3POBKA KOMIIETEHTHICHOTO METO/IY ®OPMYBAHHS IH®OPMAIIMHUX TPOCTOPIB
BHUKOHABIIIB OCBITHIX ITPOEKTIB B ITMHAMIYHOMY CEPEJOBHIII (c. 66-73)

0. 10. Kyuancekuii, A. O. Binomunpkuii, 10. B. Angpamko, Yingxing Wang

B poborti onuncano moHsTiiiHuii anapat st GpopMyBaHHs iH(GOPMAIIHHUX TIPOCTOPIB BUKOHABINB OCBITHIX MPOEKTIB B ANHAMIYHOMY
cepeztoBuii. Po3pobiieHo MHOKUHHY MOJeIb ifeHTrdiKaIii BUKOHABI OCBITHBOTO TPOEKTY, BPAXOBYIOUM KOMIIETEHTHICHUN THAXiZ Ta
NUHAMIKY CKJQJHUKIB iHdopmaiiiinoro mpoctopy. /Iyt OIiHIOBaHHS KOMIIETEHTHOCTENH BUKOHABI[B OCBITHIX TPOEKTIB PO3PAXOBYIOTLCS
TPU CKJIQIHWKM: OIliHKAa 3HAHb BUKOHABIIS, OIIHKA TPOXYKTMBHOCTI BMKOHABI, OI[iHKA OCOOMCTICHMX SIKOCTell BMKOHaBIA. [Ha OCHOBI
OTPUMAHUX OILIHOK (DOPMYIOTHCS y3araJbHeHi OIHKH PiBHA KOMIIETEHTHOCTEH KOKHOTO BUKOHABILA. Lli OIiHKM /719 KOKHOTO BUKOHABILS
IIEBHOTO OCBITHBOTO IIPOEKTY BUKOPUCTOBYIOTBC /IS BUSHAUCHHS PiBHS IIPOJYKTUBHOCTI Ta IIOTEHIIATY AHOTO IIPOEKTY. /L7151 3HAXOPKEeHHS
y3araJbHEeHOT OIIHKHU IOTEHI[alTy TIPOEKTY BUKOPUCTAHO METOI HAIMEHIIMX KBJPATIB JIst TOOYI0BY JIHIT perpecil, 1o BKa3ye Ha TeHAEHII0
PO3BUTKY KOMIIETEHTHOCTEI BUKOHABILIB IIPOEKTY.

3amponoHoBano etamu MoOyA0BH 1HGOPMANiHUX IPOCTOPIB BUKOHABIIB OCBITHIX IPOEKTIB B ANHAMIYHOMY CEPEIOBHII.
ExcniepumenTtaibHo 1epeBipena rifnore3a A0CiIZKEHHs OO TOTO, 10 MTOCTYMAJbHUI JTUHAMIYHITI PO3BUTOK BUKOHABI[IB OCBITHIX IIPOEKTIB
3IICHIOE BIIMB HAa IOTEHIaM nux 1npoektis. [lis Bepudikanii onncanoro metomry no6y/10131/1 6yJ10 BifliGpaHo JeCATh OCBITHIX MPOEKTIB,
sKi peasyizyBasmch 3a nepion 3 2014 mo 2020 poxn. PesysibraTét BKa3yioTh Ha Te, IO OI[iHKA KOMIIETEHTHOCTEH BHKOHABIIIB ITPOEKTIB, IO
3adikcoBaHa Ha MOMEHT 3aKiHUEHHsI IPOEKTY, TPAKTUYHO MOBHICTIO 30ira€Thes 3 OI[IHKOIO €BAII0ATOPIB IiCJIs 3aBepIIeHHs TIPOEKTiB. Panru,
OoTpuMaHi 1icJist (piHaIBHOI OI[IHKY ITPOEKTIB, Ta PAHIM 32 PO3PAXOBAHNUMU OI[IHKAMMU IPOAYKTUBHOCTI cliBIagaioTh Ha 40 %. O1iHKa IIPOEKTIB
3/1e61IbIIOr0 OpieHTOBAaHA Ha PENyTAIiio Ta MPOAYKTUBHICTh BUKOHABIIIB, 1 HE I0CTATHHO BPaXOBY€E TpaHCHOPMAII0 KOMIIETEHTHOCTEH BU-
KOHABII[iB, BIIPOJIOBK peasiizallii IPOEKTIB.

Kmouogi coBa: indopmaiiiinuii mpocTip, BUKOHABEIh OCBITHBOTO TIPOEKTY, MHOKIHHA MOJIEJTh, HAYKOBA KOMYHIKAITisl.
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VIOCKOHAJIEHHS MOJEJII MPUMHATTSA PINIEHD ¥ MPOIECAX 30BHINIHbOTO 3ABE3NIEYEHHA
SAKOCTI BUIIIOT OCBITH (c. 74-85)

T. T. Mecenko, 1. B. Py6an, K. I. Kapnenxo, I'. T. Mecenko, A. A. Kosanenko, A. B. SIkywin, I'. B. @ecenko

Po3rsaaioThest 0COOIMBOCTI MPOIIECIB 30BHIITHBOTO 3a0€31eUeH s IKOCTI B CUCTEMI MEHE/PKMEHTY BUIIOI OCBITH. 3a3HAYA€ThCS, 1110 SIKICTh
ocitrix nporpam (OII) 3akyia/iB BUIIOT OCBITH KOHTPOIIOETHCS areHTCTBaMu i3 3a0esnedents skocti (Quality Assurance Agency, QAA) i3
BUKOPUCTAHHSIM CHCTeMH akpeauTailii. BusHaueHo KIouoBi 0COOMMBOCTI aKpeANMTAIIHONO TPOIECY B YaCTHHI €KCHEPTHOrO OIiHIOBAHHSI.
BucsiTaeno npobaeMy yrpaBIiHHs aKpeAUTaIiiHIM POLECOM — CyO’€KTUBHICTb Ta HEOCTATHSI Y3TO/KEHICTh €KCIIEPTHHUX PIllIeHb.

3aCTOCOBAHO KOPEJISANINHUIT METOJ /I BU3HAYECHHS B3a€EMO3AJIEKHOCTEH y EKCIIEPTHUX OI[iHKAaX (KOMIIETEHTHICTIO, 3MiCTOBHOIO
CHPAMOBAHICTIO CYy/KEHb, CIIPUNIHATTA JIHIBICTUYHOI IITKaJM OIiHOK). BusBieni Tunm 3MiHHUX J03BOJIAIOTH HMOSCHUTH iCHYIO4Y Mipy
cyG’€KTUBHOCTI, SIKa BIVIMBAE HA KOJEKTUBHUI 3BIT €KCIIEPTIB.

3arporoHoBaHO KOMILIEKCHY METOIMKY KijibKicHOTO otinioBanust skocti OIl B yMoBax HeBU3HAUEHOCTI HA OCHOBI BpaXyBaHHS BiJIHOCHOT
BaKJIMBOCTI BIZOBITHIX KPUTEPIIB i CyOKPUTEPIIB, & TAKOXK PiBHIB KOMIIETEHTHOCT] €KCIIEPTIB i3 BUKOPHCTAHHSIM arapary HediTKOI MATEMATHKIL.
Po3pobiieno 6a3oBy Mozieb (hOPMyBaHHsSI KOJIETialbHOrO eKCIepTHOr0 BUCHOBKY 1100 skocti OTT Ha npukaaai cucreMu KpUTepiiB sSKOCTi,
3arBep/UKeHnX ykpaincbkiM QAA. Bapiatlii ekcriepTHnX 3HaueHb Baropnx KoedilieHTiB Ta napaMeTpis HEUiTKUX YuCesl Y pO3pisi JiHIBICTUYHOT
mikas oriHok (<A — B — E — F») 103Bosinim 3actocoByBaTi 3ac001 00UMCIIOBAIBHOTO eKCIIEPUMEHTY. 3aCTOCYBAHHST IAHOT MOJIeJI JI03BOJIUTD
MeHe/PKEpaM MO3UTHBHO BIUIMHYTH HA iCHYIOUY JBO3HAYHICTb CTOCOOY OIIHIOBaHHSI, MO0 BHMAra€ KepyBaTHCs CTAHAAPTHUME KPUTEPisMU
i1 BogHOYac BusHavyaTH iHHOBamiitaicte OIl. Y 1isomy sacTocyBaHHS 3allPOIIOHOBAHOTO OIHOYHOTO iHCTpyMeHTapiio moao sikocti OI1

YMOKJIMBIIIOE IPUIAHATTS eKCIIEPTaMU Ta MEHeKepaMy PillieHb Ha Oi/IbIl BUCOKOMY PiBHI aKaJeMiqHOT Ta yIpPaBJIiHCHKOT KYJIBTYPH.
KmiouoBi caioBa: 3abe3neyeHns AKOCTI, BUIA OCBITa, aKpeANTaIlis, €KCIIePTHA OIIHKA, MOJIEIb IHTErPaNbHOI OIIHKH.
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YAOCKOHAJIEHHA METO/IUKN BUSHAYEHHA YMHHUKIB, AKI BININBAIOTb HA IIOTPEBY
3AKJIAZIB BUIIIOI OCBITH ¥ ®AXIBIIAX BUIIIOI KBAJI®IKAIII (c. 86-96)

0. B. Maiictpenko, B. B. Xoma, A. A. Illep6a, 0. B. Osmbuiescokuii, 0. I1. Ilepesepsin, O. B. Ionkos, O. C. Kopuienko, O. O. Ilatuio,
A. B. Manemox

3anporoHOBaHO METO/l PO3PAXyHKY KOediI[i€HTIB BIUIMBY YMHHUKIB Ha moTpeby y daxisipax Bunoi kBamtidikaiii. Meton 6asyerbest Ha
METOJIaX eKCIIEPTHOTO OIIHIOBAHHS, 30KPeMa, T0JI0 BU3HAYEHHST ByKIMBOCTI, CTYTIEHs peasi3ailii Ta TeHAEHIi] YNHHUKIB, SKi BIVINBAIOTH HA
notpeby y daxisigx Buinoi kpasidikaiii. B Metozi peasizoBato 610K mepeBipKu J0CTOBIPHOCTI JaHux 3a koedirienToM Konkopaanii Kernmgana
Ta kputepiem Ilipcona. B MeTtozi 3acTocoBano opuriHaabHUI MiIXi/ 10 BUSHAUCHHS KOMIICTEHTHOCTI €KCIIEPTIiB, 30KpeMa, Yepe3 BpaxyBaHH:
CaMOOIIHIOBAHHsI, B3AEMOOIIHIOBAHHSI Ta 00’€KTHBHOTO OIiHIOBAHHS. 3ampONOHOBAHIN METOZ M03BOJISIE YPAaXyBaTH BIUINB YHHHWKIB Ha
notpedy y daxiBusgx Bulioi kBasidikailii 3 MOKIUBICTIO TIPOTHOSY.

BusnaueHo CyKyIHiCTh YMHHUKIB, SKi BIUIMBAIOTH Ha MOTPeOy y (haxiBIAX BUIIOI KBasi(ikallii Ta BeJMUnHy iX BIJIMBY. BusHauenHs
MIPOBE/ICHO IIVISIXOM PO3PaXyHKY MOKAa3HUKIB KOJKHOTO 3 KPUTEPIiB I10/I0 BXKJIMBOCTI, peasisalii ta TeHzaeHii. Busnauenns nposeseHo 3a
JIOTIOMOTOIO aITOPUTMY PO3PaxyHKy KOe(Dilli€HTIB BIUIMBY YNHHUKIB Ha TOTPely y (haxiBisx BUIoi Kamidikarii.

3arasiom 0yJ10 BU3HAYEHO, TaKi IPYNU YMHHKUKIB: YMOBH HAYKOBOI 1 HAYKOBO-MEaroriqHol AisiIbHOCTI B TIEBHOMY 3aKJa/i BUIIOI OCBITH,
npuBabINBICTh HAYKOBOI 1 HAYKOBO-IIEATOTTYHOI AisAIbHOCTI B NeBHIl Kpaiui (perioHi), po3BUTOK rauysi (crenianbHocTi). [l BUSHAYECHHS
YHUCJIOBUX 3HAYEHD BIUIMBY YMHHUKIB OyJ10 migiGpano rpymy 3 30 eKkcrepTiB, 1110 3a10BOJIBHSE YMOBI IOCATHEHHSI 10Bipyoi iMoBipHocTi 0,94,

PesysbraTi OIIHIOBAHHSI CY/UKEHDb eKCHepTiB Oysi0 BCTAHOBJEHO, 10 Haiibiiblie BIUIMBAIOTH YMHHUKU: comianbiuil saxuct (0,87),
Grosket Ha Bty ocsity (0,99), omrata npari (0,9) Ta mpecTnk HayKoBOI i HayKoBo-nezaroriuHoi Aisbrocti (0,91). HaliMeHre BILIMBAIOT:
KiJIbKiCTh TIepBUHHUX TT0ca/ B rasysi (0,48) Ta MokIMBOCTI /10 camopeastizaitii y 3aksazi Buioi ocsitu (0,58).

Kmo4oBi ciioBa: mijiroToBKa B acIipaHTypi, IVIMHHICTD Ka/[piB, 3aKJia/ BUIOI 0CBiTH, (haxiBiii Buioi kBasidikarti.



