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SYSTEM ANALYSIS AS A METHOD OF DECISION
MAKING

Abstract. The current system of public administration, which is endowed with
administrative and legal authorities, cannot completely fulfill its task of protect-
ing the population and territories from emergency, so it is urgent improvements
in prevention and elimination of emergency.

System approach to management — this is not a set of rules or guidelines to be
followed by managers, and the general way of thinking and approach to organiza-
tion and management. The essence of the system approach is to find a simple to
complex, decomposition of the problem into its component parts.

The purpose of using systems analysis concerning the specific problem is to
increase the degree of validity of the decision taken, the expansion of a variety of
options, including the selection, while indicating ways of discarding options that
are inferior to others.
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System analysis which used in solving such problems as the distribution of
resources between departments, determine future needs for new equipment and
workers of different skill forecasting the demand for various types of works in
emergencies.

Reducing the time for development, adoption and implementation of man-
agement decisions, increase uncertainty and risk, the need to attract additional
resources from the reserves, the availability of different modes of functioning
of the public administration in emergency suggest that governance in this area
has certain peculiarities. Taking them into account in the work of public ad-
ministration in emergency will enable to reduce the likelihood of inappropriate
decision-making, will help save resources and time in emergencies, and reduce
losses.

Thus, the basis of decision-making using system analysis is the general ap-
proach used by managers, considering the influence in each particular situation
of all factors: technical, economic, social and psychological.

Keywords: systematic approach, decision-making, analysis, decision, emer-
gency, factor.

CHUCTEMHUIT AHAJII3 K METOJI YXBAJIEHHS] PIIIEHD

Amnoramisa. CyyacHa cucteMa JIep;KaBHOTO YIIPaBJIiHHS, SKa HajijleHa aJMiHi-
CTPAaTHBHO-TIPABOBUMHU IIOBHOBAKEHHSIMHU, He MOXKe [1€BHOIO MipOI0 BHKOHATU
MOKJTaJIeHi Ha Hei 3aB/IaHHST 010 3a0e31eYeHHsI 3aXUCTY HACETEHHS 1 TEPUTOPIil
Bi/l HA/I3BUYAHUX CUTYAIlill, TOMY aKTyaJbHUM € 11 yIOCKOHAJIEHHA y cepi 3a1o-
GiraHHs Ta JIKBigaIlii HaA3BUYAHHIX CUTYaIlil.

CucTeMHMIT THAXiL 10 YIPaBIiHHS — 1€ He Habip IpaByJl Yu IPUHITUIIIB, SIKU-
MU MalOTh KEPYBATUCST YIIPABJIIHII, @ 3araJbHIil ClIOCiO MUCIEHHS i TIXO/1Y 11010
oprasizartii i ynpasaiaHg. CyTb CHCTEMHOTO X0/ MOJISTAE Y TIOMTYKY TTPOCTOTO
Y CKJIATHOMY, IEKOMITO3HITI€I0 TIPOOIEME HA CKIIAIOB.

MeTor0 BUKOPUCTAHHSI CHCTEMHOTO aHaJli3y /0 KOHKPETHOI 1pobJieMu € -
BUIIEHHST CTYIIEHsT OOIPYHTOBAHOCTI PIiIlIEHHST, MO YXBATIOETHCS, PO3IIAPEHHS
GesJriui BapiaHTIB, cepell SKUX MPOBOAMTHCS BUOIP, 3 OJHOYACHUM 3a3HAYEHHSIM
c11oco0iB BiZIKMIAHHS BapiaHTiB, IO TIOCTYMAIOTHCS HIINM.

Cucremunii aHasri3 HabyB 3HAYHOTO TIOIIUPEHHS [IPU BUPIIIEHHI TaKUX 3a-
B/laHb, K PO3IOiJ MaTepialbHUX PECypPCiB MiXK CTPYKTYPHUMU IiAPO3JiIaMHu,
BU3HAYEHHsS MallOyTHBOI MOTpeOu B HOBOMY OOJIa[HAHHI i TIpaliBHUKaX Pi3HOI
KBasriikallii, MpOrHo3yBaHHs MOMUTY Ha Pi3Hi BUAKM POGIT B yMOBax JiKBigamii
HACJII/IKIB Ha/I3BUYATHUX CUTYAITiil.

3MeHIIeHHsT yacy Ha po3pOoOIeHHs, TPUNHSTTS Ta PEATi3aIliio YIPpaBIiHChbKIX
pillieHb, 3pOCTaHHST HEBU3HAYEHOCTI Ta PUKKY, HEOOXiIHICTh 3aTydeHHs 3 pe3ep-
BiB JIOZIATKOBUX PECYPCiB, HASIBHICTh PI3HUX PEKUMIB (DYHKITIOHYBAHHSI CUCTEMHU
JlepsKaBHOTO YIIPABJIiHHSA B YMOBaX HaJ3BUYAHUX CUTYaIliil CBi[4aTh TIPO Te, 110
flepkaBHe YIIpaBJIinHa y 11iii cdepi Mae nmesHi ocobmmBocTi. X ypaxyBanns B ii-
SAJIBHOCTI OPTaHiB JIepP>KaBHOTO YIIPABJiHHA B yMOBax Ha/A3BUYAWHUX CUTYaIli
JIACTh MOKJIMBICTH 3MEHIITUTH BIPOTIIHICTh TPUITHATTSA HeaJeKBATHUX YIIPaBIIiH-
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CbKUX pIillleHb, CIPUATHME €KOHOMIl PecypciB Ta 4yacy Ha JIKBIZIaIlilo HACTI/IKIB
Ha/I3BUYAalHUX CUTYaIliil, SMEHIIIEHHIO 30U TKIB.

Takum YMHOM, B OCHOBI yXBaJIeHHS PillleHb 3 BAKOPUCTAHHSIM CICTEMHOTO aHa-
JI3Y JIeKUTh 3aralbHUN TIXiJ, SKU BUKOPUCTOBYIOTh KEPIBHUKH, PO3TJISAAI0UN
BIUIMB Y KOXKHIN KOHKPETHIN cuTyallii Bcix (hakTOPiB: TEXHIYHNX, EKOHOMIUHUX,
COIIaJIbHO-TICUXOJIOTIUHUX.

KmodoBi cioBa: cucTeMHUI ITAXif, pillleHHsI, aHAJI3, IIPUHHATTS, HaI3BH-
yaliHa cutyaitis, pakTop.

CHUCTEMHBIII AHAJIN3 KAK METO/I
NPUHATNA PEHIEHNUN

Annotanus. CoBpeMeHHasi cuctemMa rocy/IapCTBeHHOTO YIIpaBJIeH!sl, KOTOpast
HajlesieHa aJIMUHUCTPATUBHO-TTPABOBLIMU IOJTHOMOYHUSMU, He MOXKET ITOJTHOCTBIO
BBITIOJTHUTH BO3JIOJKEHHbBIE HA Hee 3aa4l 110 00ECTIeUeHUIO 3alUThl HACETEHMSI
U TEPPUTOPUIL OT YPE3BbIUAIHBIX CUTYAIMii, TOITOMY aKTYaJbHbIM SIBJISIETCS ee
coBeplIeHCTBOBaHMe B cpepe MpeaynpekAeHnust U JUKBUIAINNA YPe3BbluaiiHbIX
CUTYaITU.

CucteMHBIH MOAXO/ K YIIPABJIEHUIO — 9TO He HaGOP MTPABUII WU IPUHITHUIIOB,
KOTOPBIMU JIOJIKHBI PYKOBOJICTBOBATHCST YITPABJIEHIIbI, 2 0OIINI 06pa3 MbIIILTIEHST
U 1I0/IX0/Ia K opranusainuu 1 ynpasjeHus. CyTb CUCTEMHOTO MOJX0/1a 3aKJoya-
eTCs B TIOUCKE TIPOCTOTO B CIIOKHOM, JI€KOMITO3UIIHEH TIPOGIeMbI HA COCTaBHBIE
YaCTH.

[Tespio Mcno/Ib30BaHUSI CUCTEMHOTO aHAJIN3a TPUMEHUTEIHHO K KOHKPETHOM
pobJIeMe SIBJISIETCST TIOBBIIIIEHNE CTETIEHN 0O00CHOBAHHOCTH PEIIEHMUsT, TPUHIMA-
eTcsl, pacliupeHrie MHOKECTBA BapUAHTOB, CPe/ KOTOPLIX IIPOU3BOUTCS BbI-
6op, ¢ OHOBPEMEHHBIM YKa3aHHEM CII0COO0B OTOPACHIBAHVSI BAPUAHTOB, YCTY-
HAIOT J[PYTUM.

CucreMHBII aHATU3 ITUPOKO PACIIPOCTPAHEH IIPU PEIeHNN TaKUX 3a/1a4, KaKk
pacipeiesieH1ie MaTepruaJbHbIX PECYPCOB MKy CTPYKTYPHBIMU ITO/Ipas/ieIeH 1 -
sIMHU, oTpesiesienne Gyayieit ToTpeOHOCTH B HOBOM 000PY/I0BaHUK 1 PAGOTHI-
KaX PasJnyHol KBaJn@uKaIu, IPOrHO3UPOBAHUS CIIPOca Ha Pa3IMyuHble BUIbI
paboT B YCTIOBUSIX JIMKBUIAIMU TTOCTEACTBIIT YPE3BbIYANHBIX CUTYAIIUT.

YMeHbllieHe BpeMeH! Ha pa3paboTKy, IPUHSITHE U PEATNU3AIII0 yITPaBJIeHYe-
CKUX PEIIEHUH, POCT HEOITPEIETEHHOCTH U PUCKA, HEOOXOMMOCTD TIPUBJICUEHISI
13 Pe3ePBOB JIONOJHUTENbHBIX PECYPCOB, HAJIMYNE Pa3JIMYHBIX PEKUMOB (DYHK-
[UOHUPOBAHUST CUCTEMbI TOCY/JapDCTBEHHOTO YIIPaBJIEHUS B YCJIOBUSX YPE3BbI-
YalHBIX CUTYyalMii CBU/IETEJILCTBYIOT O TOM, YTO TOCYZapPCTBEHHOE yIIpaBIeHHe
B 9TOi chepe nmeer omnpenesneHnbie 0CO6eHHOCTH. VIX ydera B I€STETbHOCTH
OpPraHoOB T'OCYZIapCTBEHHOTO YIIPaBJIEHUS B YCJIOBUAX YPE3BbIYANHBIX CUTYaI[U
[IO3BOJIUT YMEHBIIUTh BEPOSITHOCTD IPUHATHS HealleKBAaTHBIX YIIpaBJeHUYeCKUX
peleHuii, crrocoOCTBOBATH SKOHOMUK PECYPCOB U BPEMEHU Ha JIMKBU/IAIIUIO 10-
CJIE/ICTBUN YPE3BBIYANHBIX CUTYAI[il, yMEHBIIIEHHIO YOBITKOB.

Takum 06pa3oM, B OCHOBE MPUHSTHUS PEIIEHUI € NCTIOJIH30BAHUEM CHCTEMHO-
r0 aHaJIM3a JIEKUT OOIIUN TTOIX0/, KOTOPbIA HCIOJIB3YIOT PYKOBOIUTENH, Pac-
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CMaTpuBasA BJUAHUE B Ka)KHOIL/,I KOHerTHOﬁ CUTYyallun BCEX (baKTOpOBZ TEXHUYE-
CKHUX, 9KOHOMMNYECKUX, COITNAJTbHO-TICUXOJIOTUYECKUX.
KoueBsble c1oBa: cricTeMHBIH IMOoAXO/, peuieHue, aHa/ins, IpuHATUE, YPpE3BbI-

yaiiHas cutyaius, (akTop.

Target setting. Prevention of emer-
gencies, liquidation of their conse-
quences, maximum reduction of losses
and losses is a national problem and
one of the most important tasks of state
administration bodies of Ukraine. This
is due to the fact that the negative ten-
dencies observed in recent years, in-
cluding increasing the risk of emergen-
cies of natural and man-made nature,
significant material and social damage
due to their increase in their number
and scale, constitute a threat to natio-
nal security in the economic, social and
environmental spheres.

The modern system of public ad-
ministration, which has administrative
and legal powers, can not fully fulfill
the tasks entrusted to it in ensuring the
protection of population and territories
from emergency situations, therefore,
its improvement in the field of preven-
tion and liquidation of emergencies is
urgent.

Civil servants and policy makers are
compelled to recognize the fact that
conflicts and crises can potentially oc-
cur in any area of their responsibility.
Crisis situations require their consis-
tent efforts to restore public confidence
and integrity of management mecha-
nisms, while emergencies may also
require efforts to limit the extent of
damage to people, their property and
the environment. Historical experi-
ence shows that the emergency is eas-
ily transformed into political crises and,

in turn, into political conflicts where
power is losing control of the develop-
ment of events.

Analysis of basic research and
publication. Traditionally, it is believed
that actions in the context of crises and
emergencies are the prerogative of the
executive authorities. At the same time,
experts have tended to acknowledge
the fact that the task of ensuring readi-
ness for action under the appropriate
conditions extends to all public au-
thorities without exception, including
legislative power, as well as non-govern-
mental organizations and institutions.
A condition for an adequate perception
of this provision is a clear understand-
ing of the nature of crisis and emer-
gency situations in terms of functions
and tasks of public administration
1,2].

Modern development of Ukraine
under the conditions of system trans-
formation is characterized as perma-
nently complex, and sometimes even
with the failures of extreme. The global
development of human civilization, in
addition to positive achievements, has
created numerous threats to the vital
interests of man and citizen, society
and the state. A significant place among
these threats occupy the dangers of
technogenic and natural spheres. Many
of them are, to some extent, also inher-
ent in Ukraine. In this regard, a major
role in ensuring technological and na-
tural safety is given to the Unified State
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System of Civil Protection of Popula-
tion and Territories [3].

The purpose of the article is to ex-
plore the possibility of using system
analysis in the management of manage-
ment decisions in the process of emer-
gency response.

The statement of basic materials.
Holistic protection is carried out in or-
der to implement state policy aimed at
ensuring the safety and protection of
the population of territories, material
and cultural values and the environ-
ment from the negative effects of emer-
gencies in peacetime and in a special
period, overcoming the consequences
of emergencies, in particular the con-
sequences of emergencies in the ter-
ritories of foreign states, respectively
to international treaties of Ukraine,
the consent of which is binding on the
Verkhovna Rada of Ukraine.

The risks of emergencies of natural
and man-made nature are a factor de-
termining the quality of life in regions
of any country. Unfortunately, for
Ukraine, these risks are high enough,
which predetermines the urgent need
for a detailed elaboration of organiza-
tional and managerial approaches to
solving this complex problem. All of
the above leads to the recognition that
traditional approaches to managing the
management of coping with the com-
plex consequences of emergencies, as
proved by the experience of their use,
often lead to unsatisfactory results. A
serious problem with the organization
of effective management of emergencies
is the real complication or lack of coor-
dination between official governmental,
departmental and non-governmental
bodies [4]. Traditional approaches to
emergency management, as evidenced
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by the experience of their use, often re-
sult in unsatisfactory results.

The search for solutions to this
problem in the event of emergencies
should be carried out not only due to
the transformation of the existing func-
tional structure and the improvement
of the skills of the managerial staff, and
the transition to a new management
paradigm - a new system of views based
on the basic provisions of strategic
management, according to which the
construction of the system Emergency
management is an answer to the vari-
ous environmental impacts inherent in
nature. In this case, the system of emer-
gency management is considered as an
open system, and the basic conditions
for its successful functioning should be
determined not in its boundaries, but
on the outside [5].

That is, the effectiveness of the sys-
tem is associated with how accurately
it reacts to the environment, how stable
is it to unexpected changes in the en-
vironment, including strategic, how
efficiently uses potential opportunities
(reserves of different types).

The system approach is based on the
theory of systems, which was first ap-
plied in exact sciences and technology,
and in the late 50’s — and in the theory
of management.

A system approach to management
is not a set of rules or principles that
should be managed by managers, but
a general way of thinking and an or-
ganization and management approach.
The essence of the system approach is
to find a simple in complex, decomposi-
tion of the problem into its components,
up to the conclusion of simple ques-
tions such as “There is — need to be
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The basis of system management
review and emerging problems. in the
course of its implementation, lies the
concept of the system.

The system is a certain integrity,
which consists of interrelated parts
(elements), each of which contributes
to the characteristics of the whole Au-
tomobile, computers, TVs — all these
are examples of systems. Consequently,
the system consists of many times, each
of which works in conjunction with
others, to create a whole that has quali-
ties that are not in its constituent parts.
However, the components of the sys-
tem are interdependent. If at least one
of them does not appear, then the whole
system either will not work or will work
incorrectly.

There are two main types of system:
closed and open. The closed system has
tight fixed boundaries, and its actions
are relatively independent of the en-
vironment that surrounds the system.
An example of such a system can be a
clock that works independently of the
external environment, as long as there
is a spring or there is another source of
energy.

An open system is characterized
by interaction with the environment
through the penetrating “boundaries”
of the system (inputs and outputs)
Through the inputs, the environment
influences the system, and the system
influences the environment through
exits.

Large complex systems consist of
bits, which can be considered, in turn,
as systems These parts are called sub-
systems. The concept of subsystems is
extremely important for management,
since it enables to create inside the sys-
tem the necessary structural units for

the needs of management: departments,
sectors, sections, etc.

In this case, the subsystems, in turn,
may consist of smaller subsystems
(parts, elements). Since they are in-
terdependent, the poor functioning of
even the smallest subsystem can affect
the system as a whole.

Therefore, systematic analysis is
the most consistent implementation of
a systematic approach to solving po-
litical, socio-economic, technical and
other problems in various spheres of
human activity.

The main features of system analysis
are:

1. Involves the adoption of an opti-
mal solution from many possible alter-
natives.

2. Each alternative is evaluated from
a long-term perspective.

3. Considered as a methodology for
in-depth understanding (understand-
ing) and organizing (structuring) the
problem.

4. In the system analysis emphasis is
placed on the development of new prin-
ciples of scientific thinking, taking into
account the relationship of the whole
and contradictory trends. Specifical-
ly — systematically, at all stages of the
life cycle of any system, the comparison
of alternatives is carried out, if possible
in quantitative form, based on the logi-
cal sequence of steps.

5. The intuition of experts is shar-
pened.

6. Used primarily to address strate-
gic issues.

Consequently, system analysis is a
scientific method of knowledge, which
is a sequence of actions to establish
structural relationships between vari-
ables or elements of the system under
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study, based on a complex of general
scientific, experimental, natural-sci-
entific, statistical, and mathematical
methods.

The value of the system approach
lies in the fact that the consideration of
the categories of system analysis creates
the basis for a logical and consistent
approach to the problem of decision-
making [6]. The effectiveness of solving
problems through system analysis is de-
termined by the structure of the solved
problems.

All problems are divided into three
classes:

* well-structured or quantitatively
formulated problems in which signifi-
cant dependencies are well understood,;

* unstructured, or qualitatively ex-
pressed problems that only contain a
description of important resources, fea-
tures and characteristics, the quantita-
tive relationships between which are
completely unknown;

e ill-structured, or mixed issues that
contain both qualitative elements and
little-known, uncertain parties that
tend to dominate.

In general, system analysis can be
characterized as a methodology for
solving large complex management
problems. He investigates system ob-
jects using system principles and is in-
tended to provide a reliable picture of
the development and activities of an
economic entity.

The purpose of using system analy-
sis for a specific problem is to increase
the degree of validity of the decision
to be made, to expand the range of op-
tions among which the choice is made,
with simultaneous indication of ways
to discard alternatives that are inferior
to others.
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System analysis involves the use
of both rigid quantitative methods, as
well as logical judgments, experience
and intuition. Using system analysis,
you can investigate any problems, tak-
ing into account not only those factors
whose influence can be quantified, as
well as factors that can be evaluated
qualitatively [5, 6]. Thus, the basis of
decision-making using system analysis
is the general approach used by mana-
gers, considering the influence in each
particular situation of all factors: tech-
nical, economic, social and psychologi-
cal. But at the same time the decision
maker (DM) must take into account
not only his subjective thoughts, but
also the objective data obtained as a re-
sult of the research, which enables him
to adopt the most rational and reason-
able solution.

Characteristic features of system
analysis are:

* since most decisions are addressed
to individual elements of the system,
then when solving problems it is neces-
sary to take into account the interrela-
tions of this element with others and
the general purpose of the system (sys-
tem approach). That is, the purpose of
the system is the expected results of the
practical work on the elimination of
the consequences of the emergency, the
achievement of which is directed at the
efforts, and is a system-forming factor.

* the analysis at the initial stages
is carried out for the whole complex
of problems and is reduced to the level
of their constituents. Studies are con-
ducted using the methods used to study
them.

* priority is attached to such factors
as cost and quality of labor, so DM must
have a clear idea of them;




* in many cases, already given ana-
lysis shows the way to an obvious so-
lution, but the decision itself has to be
adopted,;

* system analysis does not replace
logical thoughts, but is only an auxi-
liary element that enables you to iden-
tify the areas where the proposal can be
used and to identify each of the possible
solutions that the manager considers;

* provides compulsory use of com-
puter technology;

* in some cases they can be used as
technical means.

System analysis (as well as eco-
nomic) also takes into account indica-
tors based on accounting, reporting and
plan data.

But for a thorough and in-depth
study of the problem, it is necessary not
only to use the data obtained as a result
of the study of technical, economic,
financial and other aspects of the ac-
tivities in the process of eliminating
the consequences of an emergency, as
well as the psychological climate and
social phenomena [6, 7]. In this regard,
in the system analysis, the indicators
acquire, in addition to quantitative
characteristics, and also qualitative ex-
pression.

It should be noted that in the ab-
sence of the full amount of information
and analysis itself, it is sometimes im-
possible to determine the factors of so-
cio-political nature and moral factors.
But they should pay attention to them
and take them into account when mak-
ing decisions.

In system analysis, you can iden-
tify not only the causes that cause any
negative consequences, but also the
conditions in which these causes occur.
Therefore, it is necessary to provide for

appropriate measures to eliminate ne-
gative phenomena.

System analysis has become wide-
spread in solving such tasks as the dis-
tribution of material resources between
structural units, determining the future
need for new equipment and workers of
different qualifications, forecasting de-
mand for various types of work in the
context of emergency response [7].

System analysis is the most objective
basis for making managerial decisions
and allows to structure a certain problem
on the basis of analysis of available in-
formation, including expertly obtained.
Then, establish the relationships of the
components of the problem, date, where
possible, quantitative assessments, and
thus translate the problem into a struc-
tured category. After that you can al-
ready use the mathematical modeling
apparatus and the choice of the best
solutions, the stages and sequencing of
which are also often a sphere of applica-
tion of the system approach.

The specific sequence of system
analysis is determined by a researcher
studying problems, and is largely indi-
vidual in nature, which is determined
by the problem under consideration.
But at the same time, with all its di-
verse orientations and the absence of
rigid frameworks, the system analysis
contains typical moments, objective
factors, including axiomatics, termino-
logy, and scientific tools that are widely
covered in sources of scientific informa-
tion. The developed model of the in-
vestigated situation must have certain
properties that are the conditions of
significance of the model, such as:

* integrity, typeness, the presence of
common properties and behavior in the
totality of its elements;
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« isolation, according to which the
complex of objects creating the system
can be considered in isolation from the
environment (at the same time, the
relative nature of this property is obvi-
ous);

« divisibility, which allows a holistic
object to be considered as a set of ele-
ments;

« variety and identification, accord-
ing to which all elements included in
the system, have their own state and
behavior, different from the similar
characteristics of other elements, due
to which it is possible to separate each
element from others and study its fea-
tures.

In this case, the systematic approach
assumes that an object, which is ana-
lyzed as a system, has other properties
than a simple sum of properties of its
constituent parts.

Conclusions. Vital processes are
the management decision-making in
emergencies, for example, in the event
of fires, catastrophes, natural disasters,
when it comes not only to the optimum
use of material and financial resources,
but first of all about people’s lives.

Reducing the time for the develop-
ment, adoption and implementation of
management decisions, the growth of
uncertainty and risk, the need to at-
tract extra resources from the reserves,
the availability of different modes of
operation of the public management
system in the event of emergencies in-
dicate that public administration in
this area has certain features. Their
consideration in the activities of public
administration bodies in the event of
emergencies will reduce the likelihood
of inadequate management decisions,
contribute to saving resources and time
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to eliminate the consequences of emer-
gencies, and reduce losses.

A systemic approach to management
suggests that it can be investigated
both in terms of content and in terms of
its forms of manifestation. Goals, func-
tions and methods of management in
the complex characterize the content of
the activity and can have different as-
pects. The defining aspect can be called
methodological, reflecting a set of prin-
ciples, laws and laws implemented in
the management process and which
can determine with which purpose,
what and how should be influenced to
achieve the desired result, including in
the development of management deci-
sions in the conditions of emergencies.
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