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Abstract

In the article, which shows the results of the authors' own research, the purpose of which was to improve the ES indicators of PP with RICE
exploitation process, particularly for FERV of departments of SES of Ukraine and other institutions of security and defense sector, by developing the
portable disassembly test bench for experimental studying the technical-economical and ecological characteristics of such PP with RICE, including
FERV, and the performance indicators of executive devices of ETP during the times of armed aggression and in the post-war reconstruction of the
country's economy and infrastructure. Following tasks were consistently solved: analysis of scientific and technical, reference, normative, and patent
literature about design of test equipment for experimental researches of technical-economic and ecological indicators of PP with RICE and efficiency
and performance indicators of executive devices of EPT; developing of design and geometric model of MDTB; manufacturing of MDTB; analysis of
metrology parameters of mobile disassembly test bench. Problem of the study. The absence of a mobile disassembly complex of measurement
equipment suitable for experimental studying the technical-economical and ecological characteristics of PP with RICE, including FERV of SES of
Ukraine divisions, and the performance indicators of executive devices of ETP in remote and conflict-affected areas. Idea of the study. Developing of
the mobile quickly deployable and universal test bench with all necessary instruments for direct and indirect measurement of RICE of PP, including
FERV, ES of its exploitation process indicators and EPT executive devices efficiency indicators usable for providing of complex criteria-based
assessment and verification of mathematical models of its operation processes which is can by made of non-deficient materials and is distinguished by
its simplicity of design and high manufacturability and is suitable for use in remote and conflict-affected areas. Object of the study. Complex of
technical-economical and ES factors of exploitation process of PP with RICE, including FERV of units of subdivisions of SES of Ukraine, in both
regular conditions and in remote and conflict-affected areas, as well as efficiency and performance indicators of executive devices of EPT, as factors for
complex criteria-based assessment of ES level and verification of mathematical models of this processes. Subject of the study. Design, metrology and
performance parameters of mobile disassembly test bench for experimentally determining the physical quantities of the object of the study. Scientific
novelty of the research results — the concept of design and method of application of mobile disassembly complex of measuring devices for experimental
researching of technical-economic and ecological indicators of exploitation process of PP with RICE, as well as efficiency and performance indicators of
executive devices of its EPT, as factors for complex criteria-based assessment of ES level and verification of mathematical models of such processes has
gained further development, in terms of adaptation for FERV units of the SES of Ukraine remote departments affected by armed aggression. Practical
significance of the research results — developed MDTB is suitable for performing of experimental researching of worded above indicators of FERV units
which are both in regular exploitation process and in conditions of remote departments in conflict-affected areas with ensuring compliance with the
«Regulations on Environmental Safety for the State Emergency Service of Ukraine» approved by Order Ne 618 on 20/09/2013 during armed aggression
and during the period of post-war reconstruction of the country's economy and infrastructure.

Key words: environmental protection technologies, executive devices, ecological safety, power plants, firefighting and emergency-rescue
equipment, reciprocating internal combustion engines, firefighting and emergency-rescue vehicles, mobile disassembly test bench, armed aggression,
post war reconstruction.

Statement of the problem and analysis of the
sources

The development of the environmental protection
technology (EPT) from the negative technogenic impact
of power plants (PP) with reciprocating internal
combustion engines (RICE) of firefighting and
emergency-rescue vehicles (FERV) of the State
Emergency Service (SES) of Ukraine and its main
executive device [1] — the filter with a liquid working
medium (liquid fluid) of combined synergistic action for
the remouving and neutralization of legislative regulated
pollutants (chemical pollution) in the exhaust gases
(EG) flow (gaseous fluid) using their sudden expansion,
impact on a free liquid's free surface and simultaneous
bubbling through liquid layer a solution of reagents in

technical fresh water with ozone, as well as reducing
environmental pollution by noise (acoustic pollution)
and thermal energy (thermal pollution) factors [2] with
taking into account its metrologycal features [3] is an
relevant task in view of the need to ensure compliance
with the requirements contained in the Order of the SES
of Ukraine Ne 618 (on main activities) dated 20/09/2013
«On approval of the Regulations on the organization of
environmental support of the State Emergency Service
of Ukraine» [4], as well as the requirements of the
UNECE Regulations No. 49 [5], both during times of
armed aggression and during the post-war
reconstruction of the country's critical infrastructure and
economy in the historical perspective of ensuring the
sustainable development goals defined in the Decree of
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the President of Ukraine Ne 722/2019 of 30/09/2019
«On the Sustainable Development Goals of Ukraine for
the period up to 2030» [6].

At the same time, both a working experimental
sample of the filter and the mobile diassembly testing
bench (MDTB) are being developed to study the
indicators of technogenic and ecological safety (ES)
level of the exploitation of FERV with RICE, the filter
itself and similar executive devices of such
environmental protection technology (EPT), as well as
to obtain sets of initial data for physical and
mathematical modeling of processes in the filter and
verification of these models [7, 8].

In order to fully take into account the effectiveness
of the complex and synergistic action of the developed
executive device, a mathematical apparatus will be
developed to carry out a complex criteria-based
assessment  [9] with  taking into  account
the decarbonization issues as it was described in study
[10].

This state of the problem determines the relevance
of the study — development of a mobile disassembly
test bench (MDTB), which enables experimental studies
of the performance indicators of PP with RICE, as well
as the efficiency of various executive devices in EPT
aimed at protecting the environment from technogenic
impacts of such mobile sources of environment
pollution. These PP units with RICE may include FERV
used by the SES of Ukraine, especially in remote areas
and frontline zones. This is crucial both during armed
aggression and for post-war reconstruction of critical
infrastructure.

This area of research is fully characterized by the
following 4 main points of justification of relevance.

1) In accordance with the Order of the SES of
Ukraine Ne 618 dated 20/09/2013 «On Approval of the
Regulations on the Organization of Ecological Support
of the State Emergency Service of Ukraine» [4]: the
results of research allow achieving the goal of
ecological support of the SES of Ukraine as a set of
organizational and technical measures, including those
carried out by higher educational institutions, namely,
achieving ecological safety of all types of activities of
bodies and units of the SES of Ukraine, protection of
personnel and employees, material and technical means
under the influence of environmentally unfavorable
anthropogenic and natural factors, as well as
environmental protection in the places of deployment
and location of bodies and units of the SES of Ukraine,
in terms of fulfilling the task of scientific support of the
main tasks of ecological support of the SES of Ukraine,
providing an assessment of environmental damage from
the activities of bodies and units of the SES of Ukraine,
implementing measures to restore the environment,
complying with maximum permissible standards for
emissions of harmful substances into the atmosphere,
implementing measures to reduce them, reducing the
toxicity of exhaust gases from equipment.

2) In accordance with the Decree of the President of
Ukraine Ne 722/2019 dated 30/09/2019 «On the
Sustainable Development Goals of Ukraine for the
period up to 2030» [6]: the results of research
correspond to:
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— Goal Ne 3 «ensure a healthy lifestyle and promote
well-being for all at all ages»,

— Goal Ne 7 «ensure access to affordable, reliable,
sustainable and modern energy sources for ally,

— Goal Ne 11 «ensure openness, security, liveability
and environmental sustainability of cities and other
settlementsy,

—Goal Ne 13 «take urgent measures to combat
climate change and its consequences».

3) In accordance with the Resolution of the Cabinet
of Ministers of Ukraine Ne 476 dated 04/30/2024 «On
approval of the list of priority thematic areas of
scientific research and scientific and technical
developments for the period until December 31 of the
year following the termination or abolition of martial
law in Ukraine» [11]: the results of research correspond
to the direction of:

— the section «Rational environmental
managementy, namely «Modeling and forecasting of the
state of the environment, technologies for overcoming
negative impacts on ity,

—the section «Energy and energy efficiency»,
namely «Systems of generation and transportation of
electric and thermal energy» and «Technologies for the
development and use of new types of fuel, renewable
and alternative energy sources and types of fuel»,

—the section «National security and defense»,
namely «Ecologically balanced energy security» and
«Intelligent information and control technologies for
diagnostics, operation and repair of military and special
equipmenty.

4) According to the Specialty Passport 21.06.01
«Ecological Safety», approved by the Resolution of the
Presidium of the Higher Attestation Commission of
Ukraine Ne 33-07/7 dated 04.07.2001 [12]: the results of
research correspond to the directions:

— «Development of scientific methods for research
of complex assessment and forecasting of the impact of
technogenic pollution on the environment and humansy;

— «Ilmprovement of existing, creation of new,
environmentally safe technological processes and
equipment that ensure the rational use of natural
resources, compliance with the standards of harmful
effects on the environment. Environmental audit,
environmental managementy.

Purpose of the study. To improve the ES indicators
of PP with RICE exploitation process, particularly for
FERV of departments of SES of Ukraine and other
institutions of security and defense sector, by
developing the portable disassembly test bench for
experimental studying the technical-economical and
ecological characteristics of such PP with RICE,
including FERV, and the performance indicators of
executive devices of ETP during the times of armed
aggression and in the post-war reconstruction of the
country's economy and infrastructure.

Problem of the study. The absence of a mobile
disassembly complex of measurement equipment
suitable for experimental studying the technical-
economical and ecological characteristics of PP with
RICE, including FERV of SES of Ukraine divisions,
and the performance indicators of executive devices of
ETP in remote and conflict-affected areas.
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Idea of the study. Developing of the mobile quickly
deployable and universal test bench with all necessary
instruments for direct and indirect measurement of
RICE of PP, including FERV, ES of its exploitation
process indicators and EPT executive devices efficiency
indicators usable for providing of complex criteria-
based assessment and verification of mathematical
models of its operation processes which is can by made
of non-deficient materials and is distinguished by its
simplicity of design and high manufacturability and is
suitable for use in remote and conflict-affected areas.

Object of the study. Complex of technical-
economical and ES factors of exploitation process of PP
with RICE, including FERV of units of subdivisions of
SES of Ukraine, in both regular conditions and in
remote and conflict-affected areas, as well as efficiency
and performance indicators of executive devices of
EPT, as factors for complex criteria-based assessment of
ES level and verification of mathematical models of this
processes.

Subject of the study. Design, metrology and
performance parameters of mobile disassembly test
bench for experimentally determining the physical
quantities of the object of the study.

During the implementation of this scientific
research, the following methods of the study have been
used: the analysis of scientific and technical, reference,
normative, and patent literature, designing, metrology
analysis.

Tasks of the study are as follows.

1) analysis of scientific and technical, reference,
normative, and patent literature about design of test
equipment for experimental researches of technical-
economic and ecological indicators of PP with RICE
and efficiency and performance indicators of executive
devices of EPT,;

2) developing of design and geometric model of
MDTB;

3) manufacturing of MDTB;

4) analysis of metrology parameters of mobile
disassembly test bench.

In this study described the results of performing of
tasks 1, 2 and partially 3.

Analysis of the results of the conducted research
allows us to highlight the following aspects of their
scientific novelty. The concept of design and method of
application of mobile disassembly complex of
measuring devices for experimental researching of
technical-economic and ecological indicators of
exploitation process of PP with RICE, as well as
efficiency and performance indicators of executive
devices of its EPT, as factors for complex criteria-based
assessment of ES level and verification of mathematical
models of such processes has gained further
development, in terms of adaptation for FERV units of
the SES of Ukraine remote departments affected by
armed aggression.

The results of the performed research can be of the
following practical significants. Developed MDTB is
suitable for performing of experimental researching of
worded above indicators of FERV units which are both
in regular exploitation process and in conditions of
remote departments in conflict-affected areas with
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ensuring compliance with the «Regulations on
Environmental Safety for the State Emergency Service
of Ukraine» approved by Order Ne 618 on 20/09/2013
during armed aggression and during the period of post-
war reconstruction of the country's economy and
infrastructure.

1 Analysis of scientific and technical, reference,
normative, and patent literature

In previous studies of the authors of this article [13],
issues were considered, including the development of
new and improvement of existing complexes of
measuring equipment for the experimental and
computational studies specified in the purpose of this
article. The results of the profile work [14] on the issues
of experimental testing of technical-economic and
ecological indicators of the PP with the RICE and their
metrological features were also analyzed in detail there.

In modern researches, modeling is used in the
development of engine test benches, for example, in the
MATLAB/Simulink application [15], multi-parameter
controllers are used as part of the bench [16],
measurement of the RICE torque using an electronic
control system for an electro-mechanical dynamometer
[17] and a hydraulic dynamometer [18], analysis
systems for nonlinear output feedback and periodic
damping of disturbances [19], failure analysis systems
for the bench control system [20], nonlinear observer
and output feedback of the bench [21], a reference
controller for a discrete-time model for the test bench
[22], a nonlinear observer of the air-fuel ratio in a
separate cylinder in real time [23], application of
probabilistic cause-effect diagnostics [24], etc.

Some designs of engine test benches allow for
specific studies, such as the aging processes of motor oil
[25] and the effectiveness of additives in it [26],
prediction of fuel efficiency indicators of RICE taking
into account the consumption of motor oil for waste
[27], aerodynamic indicators duringRICE testing [28],
operating characteristics of solid-state catalytic
converters [29], electrochemical sensors based on YSZ
for RICE and engine bench [30].

There are studies comparing the results of
experimental measurements of ecological excellence of
RICE using on-board measuring equipment and an
engine test bench [31], development of 1D Urea-SCR
systems [32], ecological indicators of RICE of motor
vehicles [33].

2 Developing of design and geometric model and
and manufacturing of mobile disassembly testing
bench

The proposed stand design includes the following
measurement devices:

— five- or four-component gas analyzer to measure
concentrations in exhaust gases (EG) flow of following
pollutants and components:

— unburned hydrocarbons (CyHnm),
— carbon monoxide CO,
— nitrogen oxides NOy,
— carbon dioxide CO»,
— oxygen Oy;
— opacimeter for EG opacity;
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—two differential U-tube manometers for EG
pressure drop measurements at the EPT actuator inlet
and within the actuator;

—temperature measurement system for EG, the
working medium, and solid EPT components at 6-10
points;

—sound level meter for noise pollution from the
RICE and EPT actuator;

— environmental sensors, including:
— barometer-aneroid,

— mercury thermometer,

— anemometer,

— hygrometer.

Additionally, there is a foldable table for a mobile
computer that processes signals from the stand’s
instruments using criterion-based mathematical analysis
and a power supply with protection features.

The layout of the MDTB is shown in Fig. 1. The
MDTB geometry and layout model was built in the free
online geometric modeling application FreeCAD [34].
The appearance of the MDTB is shown in Fig. 2.

In Fig. 3 opacimeter META-01 for the MDTB is
presented. In Fig. 4 its instrument verification document
is shown.

In Fig. 5 the 4-component gas analyzer Autotest
02.02 for the MDTB is presented. In Fig. 6 its
instrument verification document is shown.

The data obtained experimentally on MDTB will be
used in the future as initial data for a complex criteria-
based assessment of the indicators of the ES level of the
exploitation process of the PP with the RICE, in
particular the FERV units of the SES of Ukraine, for
verification of the results of the application of
mathematical models of work processes in the RICE,
for example, obtained in the free online application
Blitz-PRO [35], as well as for obtaining indicators of
the efficiency of the EPT executive devices.

This study was carried out within the framework of
the implementation of the scientific component of the
mastery of the educational and scientific program of
higher education «Technogenic and ecological safety»
for applicants for higher education of the third
(educational and scientific) level in the specialty 183
«Environmental protection technologies» (corresponds
to the Detailed branch according to the code of the
International Standard Classification of Education
ISCED-F 2013 0712 «Environmental Protection
Technologies» in accordance with the Resolution of the
Cabinet of Ministers of Ukraine dated July 7, 2021 No.
762 «On Amendments to the List of Fields of
Knowledge and Specialties in Which Applicants for
Higher Education Study», as well as the specialty G2
«Environmental Protection Technologies» in
accordance with the Resolution of the Cabinet of
Ministers of Ukraine No. 1021 dated August 30, 2024
«On Amendments to the List of Fields of Knowledge
and Specialties in Which Applicants for Higher and
Professional ~ Pre-Higher Education are Trained
education») in the field of knowledge 18 «Production
and Technology» (G Engineering, Production and
Construction), in accordance with the Higher Education
Standard, approved and put into effect by Order of the
Ministry of Education and Science of Ukraine No. 1427
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dated 12/23/2021, as well as the Professional Standard
for the group of professions «Teachers of Higher
Education Institutions», approved by Order of the
Ministry of Economic Development, Trade and
Agriculture No. 610 dated 03/23/2021, namely the
dissertation research of an adjunct of the 3 year of full-
time training on the topic «Technologies for protecting
atmospheric air from the effects of power plants with a
reciprocating internal combustion engine».

According to the individual training plan of the
higher education applicant, the research materials will
be included in the following elements of the dissertation
work:

Section 1 «Analysis of the impact of PP with RICE
on components of the environmenty;

Section 2 «Development of a technology for
protecting atmospheric air from the effects of chemical
and physical factors during the operation of PP with
RICE, taking into account the degree of its physical and
moral wear and tear»;

Section 3 «Development of a rational design of an
exhaust gas filter with a liquid working medium and a
complex action for a physically and morally worn
RICE»;

Section 4 «Study of work processes and
performance indicators of the developed executive body
of the atmospheric air protection technology»;

Section 5 «Criteria-based assessment of the
efficiency of the developed atmospheric air protection
technology and its executive device».

Figure 1 — Diagram of the designed and developed
portable dismountable test bench
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Figure 2 — Appearance of the designed and developed portable dismountable test bench
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Figure 4 — Instrument verification document of opacimeter META-01 for the mobile test bench
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Figure 6 —Instrument verification document of 4-component gas analyzer Autotest 02.02 for the mobile test bench

Scientific and technical journal «Technogenic and Ecological Safety», 17(1/2025) 43



ISSN 2522-1892

Acknowledgement

This study was carried out as part of the scientific
and research work of the Department of Applied
Mechanics and Environmental Protection Technologies
(now — Environmental Protection Technologies) of the
Faculty (now — Educational and Scientific Institute) of
Technogenic and Ecological Safety (now —
Management and Population Protection) of the National
University of Civil Protection of Ukraine of State
Emergency Service of Ukraine «Development of a
methodology for complex assessment of the impact of
exploitation and application of special equipment on the
environment in conditions of military aggression» (State
Registration Ne 0124U000374, 01.2024-12.2026).

At the same time, materials from the VCU library
system were used, including electronic versions of
journals and other materials, databases, interlibrary
subscription as part of participation in Non-Resident
Academic Associates program co-sponsored by the
College of Humanities and Sciences at Virginia
Commonwealth University (VCU) and the Davis Center
for Eurasian Studies at Harvard University in 202-2025
academic year.

Conclusion

Thus, based on the results of the research, reflected
in the sections of this work, the following general
conclusions can be drawn.

Analysis of scientific and technical, reference,
normative, and patent literature about design of test
equipment for experimental researches of technical-
economic and ecological indicators of PP with RICE
and efficiency and performance indicators of executive
devices of EPT was performed.

Design and geometric model of MDTB was
developed and manufactured.

Analysis of metrology parameters of MDTB was
performed.

The concept of design and method of application of
MDTB for experimental researching of technical-
economic and ecological indicators of exploitation
process of PP with RICE, as well as efficiency and
performance indicators of executive devices of its EPT,
as factors for complex criteria-based assessment of ES
level and verification of mathematical models of such
processes has gained further development, in terms of
adaptation for FERV units of the SES of Ukraine
remote departments affected by armed aggression.

Developed MDTB is suitable for performing of
experimental researching of worded above indicators of
FERV units which are both in regular exploitation
process and in conditions of remote departments in

HaykoBo-texHiunmii xkypHai K TEXHOIT'EHHO-EKOJIOI'TYHA BE3IIEKA», 17(1/2025)

conflict-affected areas with ensuring compliance with
the «Regulations on Environmental Safety for the State
Emergency Service of Ukraine» approved by Order Ne
618 on 20/09/2013 during armed aggression and during
the period of post-war reconstruction of the country's
economy and infrastructure

The results of the study have found the following
practical implementation:

—in the production and economic activities of LLC
«TELECOM COMPLEX», the results of the
implementation in the strategic planning of the
development directions of the LLC both during the
armed aggression and during the post-war
reconstruction of the critical infrastructure and economy
of the country in the historical perspective of ensuring
the goals of sustainable development, defined in the
Decree of the President of Ukraine No. 722/2019 dated
September 30, 2019 «On the Goals of Sustainable
Development of Ukraine for the Period until 2030» in
terms of bringing the indicators of the level of
technogenic and ecological safety of LLC's PP
equipped with RICE to the current legislative
requirements (certificate of use dated March 10, 2025);

—in the educational process of the Department of
Environmental  Protection Technologies of the
Educational and Scientific Institute of Management and
Population Safety of the NUCP of Ukraine of SES of
Ukraine, the results of the implementation: increasing
the efficiency of the educational process, namely when
studying the topic «Environmental Quality Control
System and its Connection with the Monitoring
System» from the discipline «Technologies and
Methods of Controlling Environmental Quality
Indicators», the topic «Tasks, Methods and Modeling
Process» from the discipline «Mathematical Modeling
of Pollutant Distribution and Protection of
Environmental Components» and the topic «The
Concept of a Mathematical Model» from the discipline
«Mathematical Modeling of Pollutant Distribution in
Environmental Components» for full-time higher
education students at the third (educational and
scientific) level of higher education, studying in the
specialty 183 (G2) «Environmental Protection
Technologies” (ISCED-F 2013 0712 «Environmental
Protection Technologies») in the field of knowledge 18
«Production and Technologies» (G «Engineering,
Production and Construction») under the educational
and  scientific  program  «Technogenetic  and
Environmental Safety» at the NUCP of Ukraine of SES
of Ukraine in 2024-2025 academic year.
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Konaparenko O.M., Kpacuos B.A.

PO3POBKA MOBLIBHOI'O PO3BIPHOI'O BHWIIPOBYBAJIBHOI'O CTEHAY JJiIs1 EKCHEPUMEHTAJIBHOI'O
JOCJIJUKEHHS TIOKASHUKIB PIBHA EKOJIOITYHOI BE3SNEKA EKCIUIYATAIIII TOXKEXHOI TA ABAPIIHO-
PIITYBAJIBHOI TEXHIKH 3 IIOPIITHEBUM [IB3 TA POBOUMX XAPAKTEPUCTUK BUKOHABYUX ITPUCTPOIB T3HC

V crarTi, B siKiii HABEJCHO Pe3yIbTaTH BIACHUX JOCIHIIKEHb aBTOPIB, METOIO SIKMX OYJIO BIOCKOHANeHHs mokasHukiB EB mporecy excrutyarartii
EVY 3 I1JIB3, 30kpema 1 ITAPT minposninis JICHC Yxpainu Ta iHmMX iHCTUTYIIH ceKTOpy Oe3mekH i 000pOHH, NIIIXOM PO3POOKH MOOLIBHOTO
PO30ipHOTO CTEHAY AJIs eKCIEPUMEHTAIBHOIO JOCHIKEHHS TEXHIKO-eKOHOMIUHHX Ta €KOJIOTIUYHMX Xapakrepuctuk Takux EY 3 I1IB3, y Tomy uuncii
ITAPT, i noka3uukiB epexruBHocTi BukoHaBuux mpuctpoiB T3HC sk 3a yaciB 30poiiHO1 arpecii, Tak B Hepioj] MOBOEHHOI BigOY/IOBH €KOHOMIKH Ta
iHppacTpykTypu kpainu. IlocmimoBHO BHpINIyBaaWMCs HACTYNHI 3aJadi: aHali3 HayKOBO-TEXHIYHOi, JOBiIKOBOI, HOPMAaTHBHOI Ta IATEHTHOL
JiTepaTypu IIOJ0 NPOCKTYBaHHS BHUIIPOOYBAJBHOrO OOJAJHAHHS Ul eKCIEPUMEHTAJIBbHHX JOCII/UKEHb TEXHIKO-€KOHOMIYHHX Ta EKOJOTIYHUX
nokasuukiB EY 3 I1/IB3 Ta moka3HHKIB epeKTUBHOCTI Ta MPOAYKTHBHOCTI BUKOHaBYHX npuctpoiB T3HC; po3podka KOHCTPYKIIii Ta reoOMeTpHYHOT
Mmozeni MPBC; BuroroBnenass MPBC; anami3 merponoriunux napamerpis MPBC. IIpo6iema nocimipkeHHs - BiACYTHICTh MOOLIBHOTO po30ipHOTO
KOMILIEKCY BUMIPIOBAJIbHOT TEXHIKH, IPUIATHOTO IS eKCIEPUMEHTAIBHOTO JOCTIKEHHS TEXHIKO-eKOHOMIYHHUX Ta €KOJIOTIYHHUX XapakTepucTuk EY
3 [IAB3, y tomy umcii I[TAPT nigposainie JICHC Ykpaiuu, Ta noka3HukiB po6oTn BukoHaBuux npuctpoiB T3HC y BiamaneHuX Ta MOCTpaKAaIHX
BiZ KOHQUIIKTY paiioHaX. lmest MOCHiDKEHHS - po3poOka MOOLIBHOTO MIBHIKOPO3TOPHYBAHOTO YHIBEPCAIHLHOIO BHIIPOOYBAJIBHOTO CTEHIY 3 yciMa
HEOOXiTHUMHU TPHIIAJaMH [UTS IPSIMOTO Ta HEMPSIMOrO BUMIpIOBaHHs mapamerpiB po6otu EY 3 I1JIB3, Brimouaroun [TAPT, mokasuukiB Eb mpouecy
HOro ekcrutyaTamii Ta MOKa3HUKIB eheKkTHBHOCTI BHUKOHaBYMX npuctpoiB T3HC, mpumaTHUX s BUKOPHCTAHHS HPH 3AIHCHEHI KOMIUIEKCHTO
KPHUTEpiaIbHOTO OLIHIOBaHHA Ta Bepudikamii MaTeMaTHYHHX MOZENeH IporeciB Horo (yHKIIOHYBAaHHS, SIKMH Moxe OyTH BHTOTOBJICHUH 3
HenehiuUTHUX MaTepiatiB i BiAPi3HAETHCS MPOCTOTOK KOHCTPYKLIT T4 BHCOKOK TEXHOJIOTIUHICTIO Ta NPHIATHUN AJIsSI BUKOPHCTAHHS Y BiJIalCHUX 1
MOCTpaXAATHX Bif KOHGIIKTY paiiorax. O0'€KT TOCTIIKEHHS - KOMIUICKC TEXHIKO-eKOHOMIYHUX Ta €KOOE3MeYHNX YMHHUKIB MPOLECY SKCILTyaTamil
EY 3 IIAB3, y tomy umcni ITAPT migposminie migposzainie JCHC VYkpaiHu, sk y IITaTHUX yMOBaxX €KCIUTyaTalil, Tak i Ha BiJIaleHHUX Ta
MOCTPAKAATHX TEPUTOPISIX Bix 30pOHHOr0 KOHQIIKTY, a TAaKOX MOKa3HUKH €(PEKTUBHOCTI Ta MPOLYKTUBHOCTI BUKOHaBUMX mpuctpoiB T3HC, sk
YMHHUKA JJIs 3AICHEHHsI KOMIUIEKCHOTO KpHTepiaibHOro ouinioBaHHs piBHs EB Ta Bepudikarii Matematnanux Mozpenedl uux mpouecis. [Ipeqmer
JIOCIIJUKEHHS - KOHCTPYKIIIHHI, METPOJOriuHi Ta eKCILTyaTamiiHi mapamerpu MPBC mis excrepUMEHTaNbHOrO BH3HAa4YeHHS (i3UMYHMX BEITUYMH
o0’ekra mocimimkenHs. HaykoBa HOBH3HA pPe3yNbTaTiB JOCTIIKEHHS — HaOylda MOAANBLIOTO PO3BUTKY KOHLMI[isi KOHCTPYKIHi Ta METOAMKA
3aCTOCYBaHHsI MOOLIFHOTO PO30IPHOTO KOMILIEKCY 3aCO0iB BUMIPIOBAIBHOI TEXHIKH ISl €KCIIEPHMEHTAIBHOTO TOCTIIKEHHS TeXHIKO-eKOHOMITHHX
Ta eKOJIOTTYHHX MOKa3HHKIB npolecy excrutyaranii EY 3 IIIB3, a Tako NOKa3HUKIB epEKTHBHOCTI Ta MPOJYKTHBHOCTI BUKOHABYHX MIPUCTPOIB HOTO
T3HC, sk YMHHHKIB AJIs 34ICHEHHS KOMIUIEKCHOTO KPHUTEpialbHOro ouiHioBaHHs piBHs EB Ta Bepubikarii MaTeMaTHYHHUX MOJENEeH TAKUX MPOLECIB,
B vacTHHi aganramii 1 oguauus [TAPT npuaaTHuii 11 poBeeHHs eKCIEPUMEHTATPHHUX JOCIIKEHb BKa3aHUX BuUIle oka3HukiB EY 3 I1/IB3, sk
y IITAaTHUX YMOBax €KCIUIyaTalii, Tak i Ha BiINaJIEHUX Ta MOCTPXAAINX TEPHTOPISAX BiJ 30poiHOr0 KOHMIIKTY, i3 3a0€3MeUeHHIM IOTPUMAHHS
«[Tonoxennst mpo exonoriuny 6esnexy mwist JJCHC Ykpainmy, 3atBepmreHoro Hakazom Ne 618 Bixg 20.09.2013 p. sik B ymoBax 30poiiHO1 arpecii, Tak i
B IIEPIiOJ MiCISIBOEHHOI BiTOYI0BH €KOHOMIKH Ta iIHQPACTPYKTYpH KpaiHH.

Ku1i040Bi c10Ba: TeXHOJIOTT 3aXMCTY HaBKOJIMIIHBOIO CEPEOBHUIIA, BUKOHABYI IIPUCTPOI, EKOJIOTiYHa Ge3leKa, €HeproyCcTaHOBKH, IT0XKEKHA Ta
aBapiiHO-pATYBalbHA TEXHIiKa, MOPLIHEBI ABUTYHH BHYTPILIHBOTO 3rOPSIHHS, MOXKE)KHA Ta aBapiiHO-pATYBalbHA TEXHIKA, MOOLIBHHUI pO30ipHO-
BUNIPOOYBaJIbHUI CTEH]T, 30pOliHa arpecisi, TOBOEHHA Bi10y0Ba.
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