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Abstract. Due to the current situation in the Eastern part of Ukraine and Autonomous Republic of Crimea
(ARC), there was an urgent need to introduce changes of the Ukrainian air traffic management (ATM) system and to
the air navigation services (ANS). Those ATM/ANS changes concerned both the Ukrainian national airspace and
the airspace over the High Seas, where the responsibility for ATS is delegated to Ukraine by international agree-
ments (hereinafter - airspace under the responsibility of Ukraine).

Those changes were aimed at ensuring safe and continuous provision of air navigation services in the airspace
under the responsibility of Ukraine.

The airspace under the responsibility of Ukraine is that within the boundaries of the Flight Information Re-
gions (FIRs) in accordance with the basic principles of the Convention on International Civil Aviation. Ukraine
provides air traffic management in the airspace over the High Seas on the basis of valid bilateral and multilateral
agreements with the neighboring countries, including the Russian Federation, based on the ICAO Council Decision

of February 17, 1997 (No. EUR/NAT96/38-ATS).
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Introduction

The airspace under the responsibility of Ukraine is
that within the boundaries of the Flight Information
Regions (FIRs) and Upper Flight Information Region
(UIR) in accordance with the basic principles of the
Convention on International Civil Aviation. Ukraine
provides air traffic services in the airspace over the
High Seas on the basis of valid bilateral and multilateral
agreements with the neighbouring countries, including
the Russian Federation, based on the ICAO Council
Decision of February 17, 1997 (No. EUR/NAT96/38-
ATS).

The provision of air navigation services is safe at
all levels and is based on the implementation of the
concept of constant and continuous service provision
with the use of appropriate policies, UKSATSE also
developed a modernization plan based on the European
ATM Master Plan and the European Single Sky Imple-
mentation Plan (ESSIP) objectives. The planned mod-
ernization steps will be performed according to Ukrain-
ian Strategy of the Air Navigation system development
for the years 2015-2025 that was elaborated jointly by
Ukraine and EUROCONTROL in framework of Project
Management Plan (PMP) WP9 according to Agreement
signed in 2009 between EUROCONTROL and SAA of
Ukraine with the main goal of establishing a single
ATM Centre. Prior to 2014, UKSATSE already had
plans for the modernization of ATC Systems in all
ATM Centers (ACCs) including reorganization of air
navigation services within Simferopol’ FIR. Those
plans immediately were implemented during the Spring
2014 [1, 2].

Due to existence of the modernization plan, Uk-
SATSE was in the position to transfer the area

control service from Simferopol” ACC to Odessa
and Dnipropetrovs’k ACCs and, thus, to continue with-
out any interruption in the safe air navigation services
provision. The efficiency level of procedures, personnel
and technical equipment operation, necessary for the
provision of air navigation services, remained un-
changed.

In order to fulfil the safety and security-related re-
quirements concerning the conflict zones, Ukraine im-
plemented additional measures, particularly setting
airspace restrictions and prohibitions within various
portions of the Ukrainian airspace.

Ukraine confirms its firm support, commitment
and adherence to the principles of the Convention on
International Civil Aviation by ensuring the safe opera-
tions within the airspace under responsibility of
Ukraine.

The primary objective of this document is to pro-
vide sufficient evidence to support the statements that
the declared types of air navigation services within the
airspace under the responsibility of Ukraine are and will
be provided at a safety level that is not lower than it was
before transition to the new configuration of services in
March 2014. [5,6]

The evidence presented within the frame of this
document is aimed at demonstrating the continuation of
provision of safe air navigation services in the airspace
under the responsibility of Ukraine.

Theoretical part

The Integrated Management System allows for the
application of static and dynamic information manage-
ment principles, which makes it possible to identify
restrictions and limitations. This concept of the Inte-
grated Management System operation is based upon the
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separation of static and dynamic information as well as
its graded use in the context of implementation of retro-
active, proactive and predictive approaches to the man-
agement during the services provision.

Retroactive approach is based on the application of
corrective measures on the ground of static information
received after the fact of a non-conformance or an oc-
currence has already happened. Distinctive items of
static component for this approach are the results of
relevant audits (inspections) and investigations of occur-
rences in the course of which the facts of incompliance
with the established requirements are recorded. [3,4]

Proactive approach combines application of the
static component’s information particularly analytic
efforts and project evaluation in order to manage or take
appropriate corrective measures before the fact of non-
conformance or an occurrence has already happened.
Analytic efforts and project evaluation towards the
changes enable the development of preventive measures
concerned with the services rendered together with
other items of static and dynamic components.

Predictive approach involves application of dy-
namic information. Such an approach to management
processes enables non-conformances identification
under conditions of day-to-day operations of the ANS
system and taking adequate measures for it correction,
based on prompt response and predicting the actual state
of services if relevant deviations, occurrences, etc. are
present.

According to the information received from the re-
sults of operation of static and dynamic

components of information collection process, rou-
tine and periodic analysis, management review, risk
assessment and other measures the appropriate correc-
tive measures are being developed. The above measures
address the following:

—development of non-conformances correction
strategy;

— approval of non-conformances correction strat-
egy;

—allocation  of
conformances correction;

— execution of non-conformances correction strat-
egy;

— development of preventive measures which will
disable recurrence of non-conformances in the field of
services provision.

Corrective measures are planned in line with the
procedure for planning of the Integrated Management
System operation.

Turning now to a description of the major trends in
the matter of rational choice of strategies aimed at en-
suring and maintaining a guaranteed result, it is neces-
sary first of all to emphasize that the activity is no un-
ambiguous relationship between the prediction of the
results (outcomes) and the problem of decision-making.

responsibilities on  non-

It has been said that the chaos of possible outcomes
facing the decision maker; At the same time, decision
should be made, and it should eventually be uniquely. It
is important to draw attention to the fact that even the
mathematically and the information problems of fore-
casting and decision-making is usually not the same.

At present there are the following principles of ra-
tional choice.

Isolationism — replacement of the i-th participant
only its criteria so as to reduce the number of variables
that affect the i-th criterion of efficiency, and ideally to
reduce it to the criterion of the type that has to be opti-
mized and no matter what the rest of the participants.
This method of action is generally accepted in the pres-
ence of random factors as efficiency criterion is re-
placed by its expectation.

Collectivism, i. e. introduction of a single general
criterion (general purpose) for the group participants. In
this case we speak of coalition and compromise between
the parties. The second principle is the formation of
rational strategies in the pursuit of good mutual aware-
ness, allows for constant performance criteria form a
rational strategy.

The quest for knowledge as the basis of rational
choice behavior, of course, is not contrary to the first
principle, but rather complements it. For example, the
coalition unthinkable substantially without a collective
sharing of information, and the extracted individual
information reduces the amount of required clotting
individual member separate criterion.

The third and very important principle of develop-
ing rational behavior consists in the pursuit of sustain-
ability, understanding which vary widely. Here, above
all it deserves special mention the principle of guaran-
teed result calling side operates with the lack of infor-
mation based on the consideration of the worst possible
situations, taking into account available information. It
is widely understood principle of guaranteed result can
be applied in the selection of rational strategies and the
results expected. This principle includes, of course, the
usual maximum is used in an antagonistic activity and
interaction with the environment, but is not limited to it.

It should be emphasized, however, that a reason-
able reduction of the number taken into account the
values of x1 is reasonable and even an inevitable step.
Such a process usually referred to as the method of test,
and the 'choice of variables accounted for xx, usually
performed by expert procedures.

The most common form of representation of the
relationships and interactions of disparate processes and
events is a cause-and-effect relationship [7-9].

The causal relationship and interaction of proc-
esses, events and phenomena in real systems are formed
and implemented between objects of different nature.
Related technological, informational, administrative,
economic, social and other processes are combined in a
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complex interaction, which is currently not sufficiently
precise and easy to use mathematical models. Develop-
ment of models and methods focused, usually for a
specific kind of process and results in a formal appara-
tus, which is not always convenient to combine dispa-
rate processes, objects and phenomena. With the devel-
opment of common models and methods for solving
problems with the use of such models is needed to move
from specific and specialized concepts to more general
categories of causation. An important and crucial tool
models are tangible, imaginable, math ...

Isolation in a variety of interactions between ob-
jects (processes, events, phenomena) causality is fun-
damentally difficult.

One option for harmonization of the complex set
of developers and users is the availability of the agree-
ment the developer and the user of the universe of ob-
jects, processes, events and phenomena used in the
synthesis of the complex. Cybernetic sense of purpose
related to the behavior of cybernetic systems, presented
the process of changing states of the system and the
achievement of the desired state of the system. This
behavior can be represented by a phase trajectory in the
space of states of the system and the set of all possible
trajectories of the phase picture.

Model is not a second copy of the original. The
model contains or may contain:

e properties that are available and the original,

e propertiesinherentonlymodel,

e properties for which is not yet known that they
belong to the original.

The mathematical models of the iconic, not all de-
signs have a direct interpretation in the model applica-
tion. Broadly speaking, the development of the formal-
ism of causal systems connected, first of all, with the
desire for representation of determinism in the interac-
tion of system components and system actions. "In order
to use mathematical methods for the analysis of those or
other processes necessary for a mathematical descrip-
tion of this process, ie, a description of the language of
mathematics. It is what we call a mathematical model."
The human mind from the experience tends to perceive
reality through the causality. It comes down to a causal
relationship.

In assessing the overall meaning of the exchange
of information, it should be noted that it should help to
reduce the uncertainty in the production process, leaving
a narrow variation limits for the selection of operators -
in a word, to make the situation more definite.

So, it is advisable to introduce the information sent
by one operator to another.

Intuition and experience suggest the reasonable-
ness of collective decisions. One can distinguish three
levels of collective action operators m(m<n) (we

assume that the coalition includes the first m operators):
The exchange of information on activities and

process conditions;

The joint selection vector xc= {xx,.
basis of a joint information;

The pooling of resources and the subsequent selec-
tion of a joint course of action, based on the combined
resources.

It is clear that each successive stage creates great
opportunities coordination. The possibility of combining
in the second or third stage is, in fact, collective rules of
conduct, collective strategy. Unification, producing such
a strategy, according to tradition will be called coali-
tions.

A very common type of collective aspirations
should be considered joint mixed strategies - distribu-
tion laws , = x_, ,depending, in general, on the elec-

. XM) on the

tions x;operators that are not included in the coalition,
and natural uncertainty . Thus, you can enter ,, the

same as previously defined x;
The use of mixed strategies associated with the in-
troduction and averaged criteria coalition:

w, :jwidwc(xc),i =1,..m.

Regarding the criteria for operators outside the
coalition, they are averaging can only be discussed as
one of the possible options. Notice that pure strategies
take the form coalition xc(x1+1 , . . ., xm, P) = xc. The
set of admissible strategies of the coalition will be de-
noted by Xc; these designations may be accompanied by
a number I coalitions, such as xcl.

In discussing the possibilities of coalition cannot
forget about the additional interactions between the
members of the coalition, and between members of
coalition and the rest of the operators, although they can
be considered as already included x., in the future, given
their importance, we usually write them separately.
Therefore, together with xcwe consider the vector

} , representing the additional interaction

cl?***> em

z, = {z z
of the coalition as a whole.
m n n .
7, = { " Az -2 zeandu =" Az butif
n n m
= {Zj:.n+17”jizji =2 zeoand v =300zt =

n
= {Zj:mﬂ Az =

Then the performance criteria can be written as:

n m
1 Zir ,and, v, = j:lk‘ z,

jitjie

w, =f(x,f)+t;+v,,i=m+1L..,n,w, =

=f(x,p)+t,+v,,i=m+1L...n,

where  the  coalition  chooses u,u, and

v,andt,v,andt, determined by the actions of other

operators. If the coalition is exchanged only with addi-
tional interactions between its members, the

w, =f(x,p)+t,i=m+1,...,n,w, =

:ﬂ(X=B)+ti,i:m+1,...,n,

59



36ipnuk naykosux npays Xapxiscvkozo Hayionanvnozo yrieepcumemy Iosimpanuux Cun, 2017, 3(52)

ISSN 2073-7378

where now

m m
zZ = {ijlkjizji =27 and t =
n n
- Zj:mﬂ kjizji - Zj:mﬂ Zij :

As traditional research has not led to a manageable
and unambiguous guidelines, we shall proceed from the
inability to complete the formalization of the problem of
rational choice, including the choice of coalitions is now
necessary to study the process rather particular form,
but the study of the processes of rational choice in
which it should be possible exhaustive. In addition,
analysis of the question of the benefit of joining the
union of different species, taking into account possible
changes in the mutual awareness of the players. This
analysis may be, will reduce the amount considered
coalitions and thus make the task of rational choice
more transparent. For all these purposes, it is desirable
to create a sufficiently flexible formalized description of
the behavior of the coalition, similar to reality and yet is
relatively simple.

It seems that one way of formalizing this is the in-
troduction of the common goals of the coalition, reflect-
ing a compromise between the respective characteristics
of the operators. Thus, the coalition turns as if to a sin-
gle operator [5-7].

Of course, the efficiency criterion of the coalition
can be anything. However, judging from this, it will be
difficult to introduce the study of collective action in
any foreseeable limits. It is desirable to limit the kind of
reasonable compromise criterion on the basis of com-
mon sense and the possibilities of mathematical re-
search. Of course, there should be enough space for
informal selection criterion performance compromise.

Conclusions

Total actual damage due to accidents and other ad-
verse events is determined by the sum of these compo-
nents as a consequence of the damage of each individual
event, and taking into account the real damage for a
certain period. To correctly predict the losses need to
evaluate two factors determines their value: the average
value of the expected losses in the event of an accident
or an event and the probability of an accident or event.

In some cases, implemented in the area of guaran-
teed safety of air navigation services investment project
is aimed at reducing the incidence of accidents and
events. In this embodiment, a complex calculation that
takes into account all types of losses should be per-
formed. Building a risk management system in the area
of guaranteed safety and reliability of air navigation
services, it is necessary to provide:

e full and timely implementation of measures
aimed at achieving the strategic security objectives;

e optimal use of resources allocated to the in-
vestment; obtaining additional effect due to optimal

matching of mutual investment projects implemented,
including their location and the time of implementation;

e more efficient use of technical means used and
the optimal use of the results of projects implemented in
previous periods.

On the basis of the strategic objectives in the field
of safety and reliability of air navigation services need
to solve a number of the following tasks:

1. Objectives of the formation and perfection of
normative-methodical security and reliability manage-
ment database.

1.1. The revision and updating of the existing
regulatory framework and its harmonization with inter-
national standards.

1.2. Development of normative-methodical docu-
ments aimed at improvement of safety management
practices.

1.3. Development and implementation of risk man-
agement practices related to safety, and the development
of a safety management system.

1.4. The development of guidelines and training
material for the development and assessment of safety
culture.

2. Challenges for the development of technical and
technological base

2.1. Development and implementation of measures
to upgrade the technical technological base associated
with safety and reliability of air navigation services.

2.2. Conducting periodic analysis of efficiency of
the use of technology and the results of the ongoing
scientific and technical work.

3. Challenges for the development of human re-
source capacity in the management of safety and reli-
ability of the transportation process.

3.1. Improving personnel management system re-
lating to safety and reliability.

3.2. Adaptation of vocational training to the chang-
ing technological requirements.

3.3. Organization of training processes and risk
management practices related to safety.

3.4. Organization of training personnel manage-
ment practices, risk and reliability in the stages of the
life cycle of aviation operations.

4. Challenges for the development of information
technology to ensure the safety and reliability of the
transportation process.

4.1. Creation of information decision support sys-
tems to ensure the safety and reliability.

4.2. Implementation of an automated knowledge
testing system in terms of safety requirements.

4.3. Development and implementation of auto-
mated management systems, risk and reliability in the
stages of the life cycle of the air navigation system.

4.4. Improving automated systems to ensure safety
performance monitoring functions of technological
safety processes.
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4.5. Improvement and development of situational
monitoring and control safety and reliability of air navi-
gation services, taking into account the existing political
situation.

4.6. Improve the recording and investigation of ac-
cidents and liability allocation rules.

4.7. Development of methods for
causal relationships safety violations.

identifying
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Peuensent: n1-p texH. Hayk npo¢. O.1. Tumouxo, XapkiBch-
kuii HarioHaneHuit yHiBepcuteT IloBiTpsaux Cun im. 1. Ko-
xKeryOa, XapKiB.

MPUHLMNbI NOAAEPXXAHUSA NPUEMIIEMOIO YPOBHS
BO3AYLUIHOU HABUTALUMOHHOU BE3ONACHOCTU B YKPAUHE

B.II. Xapuenko, O.H. Anexcees, A.E. Jlynno, P.1. FOpuux

B céa3u ¢ nvinewneil cumyayueii ¢ gocmounoti wacmu Yxpaunvr u Asmonommuou Pecnybauxu Kpvim (APK) eosnuxna na-
CMosimenvHas HeoOX00UMOCMb 6HECEHUs USMEHEHUIL 8 CUCIeMY YRpaesieHus 8030yunblm osudicenuem Yrpaunol (ATM) u aspo-
Hasueayuonnwix caycd (AHC). Omu usmenenus ATM / ANS xkacanuch Kak HAYUOHALHO2O B030YUIHO20 NPOCMPAHCMEa YKpau-
Hbl, MAK U 6030YUHO20 NPOCMPAHCMEA 8 OMKPBIMOM Mope, e0e omeemcmeeHHocms 3a ATM denecuposana Yxpaune no meicoy-
HAapOOHbIM co2nauleHuam (Oanee - 6030YuiHoe NPOCMpPAHCME0 OO OMEEMCMEEHHOCMb YKpaumbl).

Omu usmenenus: Oviiu HANpasieHvl HA obecnedeHue 6e30NACHO20 U HENPePbIBHO20 NPeOOCMABIEHUsL A3POHABULAYUOHHO2O0
00CYACUBANUSA 8 B030VUWHOM NPOCMPAHCMEE NOO OMEEMCHBEHHOCIbIO YKpauHbi.

Boszoywrnoe npocmpancmeo, Haxooaujeecsi n0OO 0MEEMCMEEHHOCIbIO YKpauHbl, 3aKI0Yaemcst 6 mom, umo 6 npedenax Pa-
tionog nonemuou ungpopmayuu (PIIH) ¢ coomeemcemeuu ¢ ocHosHbiMu npunyunamvu Koneenyuu o mesncoyHapooHoll epasicoan-
cKoul aguayuu. Yxpauna obecneyugaem ynpaeienue 8030YUHbIM OBUICCHUEM 6 B030VUHOM NPOCMPAHCIGE 8 OMKPLIIMOM MOpe
Ha 0CHO8E OeUCMEYIOWUX 08YCIMOPOHHUX U MHO2OCHOPOHHUX CO2NAUWEHUL ¢ COCeOHUMU cmpanamu, exmodas Poccutickyo @e-
oepayuio, Ha ocnosanuu pewenusi Cosema UKAO om 17 pespans 1997 2ooa (Ne EUR / NAT96 / 38 -ATS).

Knrwouesvie cnosa: 6esonacnocms nonemos, ynpasienue 6030yuinvim osuscenuem, EUROCONTROL, UkSATSE.

MPUHLIAMU MIATPUMKA NPUAHATHOO PIBHS
MOBITPAHOI HABIFALIMHOI BE3MEKW B YKPAIHI

B.I1. Xapuenko, O.M. Anekcees, O.€. Jlynmo, P.1. FOpunk

V 36'a3xy 3 nomounoro cumyayiero 6 cxionii wacmuni Yxpainu ma Aemonomnoi Pecnybniku Kpum (APK), icnye nacanvha
HeoOXiOHiCMb Hecnu 3MIHU cUCmeMu YKPAaiHCbKo20 Ynpaeninta nosimpanozo pyxy (OplIP) i 6 aeponasizayitinux ciyoco (ANS).
Li sminu ATM / ANS cmocysanucs sik HAYiOHAILHO20 NOGIMPSIHO20 NPOCMOPY | NOGIMPSIHO20 NPOCMOPY HAO BIOKPUMUM MOPEM,
Oe gionosioanvnicms 3a OBC Oenezosanux Vkpainu 3a miscnapoonumu 00208opamu (0ani - nogimpsaHuii npocmip nio ionosioa-
JabHicmio Ykpainu).

L]i 3sminu 6yau cnpsamosani Ha 3abe3neuerHss 6e3neuHo2o i 6e3yNUHHO20 HAOAHHS AePOHABI2AYIUH020 00CIY208Y8AHHA 8 30~
Hi gionosioanvnocmi Yxpainu.

Togimpsnuii npocmip nio gionosioansuicmio Ykpainu € me, wo 6 medicax paiionie nonvomuoi ingpopmayii (PIII) y eionosi-
oHocmi 3 0cHOSHUMU npunyunamu Konsenyii npo MiscHapoony yusiivhy asiayito. Ykpaina 3abe3neuye ynpasninHa nogimpsHum
PYXOM 8 NOSIMPSIHOMY BPOCMOPI HAO GIOKPUMUM MOPEM, HA OCHOSI OiloYUX 080CMOPOHHIX | 6A2amoCmopoHHIX Y200 3 CYCIOHIMU
Kpainamu, 6 momy uucni Pociticoxoi ®@edepayii, na niocmasi piwiennss Paou IKAO io 17 nomoeo 1997 poxu (Ne EUR / NAT96 /
38 -ATS).

Knrwuogi cnosa: desnexa nonvomis, ynpaeninna nogimpanum pyxom, EUROCONTROL Yxpaepopyx.
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