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DEVELOPMENT OF THE APPARATUS FOR THE FORMATION
OF KNOWLEDGE ABOUT THE AIR ENEMY

The article deals with methods of obtaining knowledge about an air enemy. An analysis is made of the charac-
teristics of enemy air assets on the basis of data coming from diverse sources of information. Logical-linguistic de-
scriptions of particular generalized characteristics of air objects are considered in more detail. Based on the ob-
tained logical expressions of the rules for deriving generalized characteristics of air objects, a network model of the
process of obtaining generalized characteristics of air objects is construcklkljkjted, which allows to visualize the
entire process. A method of representing a priori knowledge is proposed.
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Introduction

The basis of representing knowledge about an air
enemy is understood as a set of methods, means, forms
and structural models, displaying and formalization of
this knowledge. Therefore, it is necessary to analyze
existing sources like methods and forms of knowledge
acquisition and knowledge presentation, model con-
struction for the process of obtaining generalized char-
acteristics (GC) of air objects (AO) which is based on
the knowledge about an enemy with his special features,
and development of the rules of specified characteris-
tics. As it is known, [1] objective knowledge can be
structured and characterized in a required form after a
relevant analysis. As a rule, subjective knowledge is
incomplete, abrupt and poorly structured [1]. For this
reason subjective knowledge acquisition is considered
to be the most laborious task for developer of knowl-
edge base (cognitilogist). There are three methods of
cognitologist's interaction with professional experts:
protocol analysis, interview and game imitation of pro-
fessional activities. Interview stage is necessary for all
three methods of getting knowledge from experts. It
makes the interview stage one of the most important
methods of knowledge acquisition [2; 7].

Literature route. To formalize knowledge there
are several models are used [4-5]. They are: logic mod-
els, frame-based models, production models, artificial
neural networks, semantic networks.

Procedures of choosing knowledge model and
building of formalization of knowledge are partially
represented in works [4-5]. It means that in these works
according to formalization of knowledge cognitologist
uses one knowledge model and adapts expert's knowl-
edge to it. Common use of models is meant by default,
but the questions that deal with the exclusive formaliza-
tion method is not considered.

The main purpose of the article is to state the es-
sence of representing method of priory knowledge about
the process of obtaining enemy's GC AO.

The main part

The analysis shows that there is a lack of descrip-
tive capabilities of existing formalization method of
knowledge which needs a development of new proce-
dures and methods of its formalization. Methodological
materials on the organization and conduct of operations
by Air Force Command (AFC) against an air enemy
were examined during the preparatory phase. As a result
logical-linguistic descriptions of GC AO were obtained.

To explain the representing method of priory
knowledge the logical-linguistic descriptions of GC AO
should be described.

Description 1. If the coordinates of AO are under the
responsibility of AFC and if the moving direction of this
object is oriented inside this zone, AO can be characterized
as a strike, in another case it is undetectable.

Description 2. AO can be classified as a strategic
bomber if the reflected radar signal from the air object
conforms to a large-sized AO:

otherwise, AO can be classified as a tactical air-
craft if the reflected radar signal from the air object
conforms to a medium-sized air target;

otherwise, air attack weapon can be classified as a
cruise missile if the reflected radar signal from the air
object conforms to a small-sized AO;

otherwise, AO can be classified as a flying com-
mand post if the reflected radar signal from the air ob-
ject conforms to a large-sized AO or if the emission of
on-board avionics belongs to an aerial picket aircraft
and control system AWACS or Hawkeye;

otherwise, AO can be classified as an air scout if
the reflected radar signal from the air object conforms to
a medium-sized AO or if the emission of on-board avi-
onics belongs to aerial spy;

otherwise, AO can be classified as an electronic
warfare aircraft if the reflected radar signal from the air
object conforms to a medium-sized AO or if the emis-
sion of on-board avionics belongs to a combat support
aviation;
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otherwise must to be considered that potential op-
erational capabilities of AO is not identified and it
should be assigned to unidentified target.

Description 3. AO should be classified as a low-
altitude target if the flight level of AO is not lower than
350 meters or if the data of emission of on-board radar
units corresponds to a flight service regime on low alti-
tude. In another case this AO should be classified as a
non-low altitude target.

Description 4. AO can be classified as a producer
of active obstacles of individual protection if AO emits
active obstacles for ground-based radar aids or if on-
board transmission units of active obstacles provide
individual protection of AO. And also if this AO does
not patrol in predetermined area:

otherwise, AO can be classified as a producer of
active obstacles of collective protection if AO emits
active obstacles for ground-based radar aids of recon-
naissance or if on-board transmission units of active
obstacles provide collective protection of AO. And also
if this AO does not patrol in predetermined area;

otherwise, AO should be classified as a producer
of active obstacles of group protection if AO emits ac-
tive obstacles for ground-based radar aids of reconnais-
sance or if on-boards transmission units of active obsta-
cles provide group protection of several AO. And also if
this AO patrols in predetermined area;

otherwise, AO should be classifies as it is not a
producer of active obstacles.

Description 5. AO should be classified as a target
which produced before the fire effect or before the “at-
tacking” target if AO executes heading change maneu-
ver or if the emission data belongs to side-looking air
borne radar ( SLAR) of weapons control. In another
case it should be classified as a "not attacking".

The analysis of the above descriptions allows to
determine relations of the current data which coming
from different types of information sources and priori
information about an air enemy. These relations can be
used to achieve the target of the process of finding out
enemy's GC AO [3-4].

AO characteristics can be denoted in the following
way:

the set of j characteristics of AO as an integrated
generalized characteristic — &;;

characteristic which describes the role of AO in air
strike as the first individual characteristic of j object — a&y;;

characteristic of potential AO capabilities due to
the dealing of fire effect as the second individual gener-
alized characteristic of j object — a&y;;

characteristic of using low altitudes as the third in-
dividual generalized characteristic of j object — &;;;

characteristic of using airborne transmitter of ob-
stacles as the fourth individual generalized characteristic
of j object — a&y;;

characteristic of preparing to the fire effect as the
fifth characteristic of individual generalized characteris-
tic of j object — @s;.

Then integrated generalized characteristic of AO
can be represented as a proportion:

e, == |:pe[l,5]:je[LS]. (1)
Every fractional generalized characteristic of AO
can be represented as a:

X5 = {3311j, 3312j};
Xoj = {Eezu, L22j, X235, X4j, X255, L6, Eezej};

&3 = {&31j, £}

Xgj = {?E4lj, L42j, X43j, a344]'};
Xsj = {Eesu and afszj},

which can be represented with the help of such formula as:

2, == |:pe[l5]:je[LS.q€[LQ,]. ()
ne Q,=1{2|1,72,2|3,4/4,2|5}.

Therefore the process of receiving GC AO can be
represented as:

®, ={2epj};pe[l,5];je[l,s],

ne @, ={e,}:qe[LQ, |; Q={2(1.7[2,23.44.2/5}.

It is known that each type of information sources
forms different in composition (completeness) and accu-
racy of knowledge statements. Sources of radar intelli-
gence collection (SRIC) form knowledge that contains
coordinate data, characteristic data and location time.
Coordinate data consists of slim axes of (Xy;, Yy;), alti-
tude of AO (Hj;) and motion variables (V,;, ‘¥y;). Coor-
dinate data consist of sign of AO state affiliation
(IT,I'I};), numerical composition of AO (Kj;), type of
AO (Ty), sign of using obstacles (IL,I1;;), sign of ma-
noeuvre of AO (II,M;;) etc. Also if SRIC contains spe-
cial position stations which allow to recognize the class
of air targets, reports can contain the information about
recognized classes of these targets (Gy;) according to the

2)

(4)

already known alphabet of these classes Gl . Then the
information about j of AO can be denoted as:
I ={K,,11,;,Gyp0t,

1j>7 715>~ 1j2

©)

where K H — coordinate vector and signs of j of AO

1j°

which contains such data:

K, {XYHV‘P}

1j> “1j> =712 Vljo

(6)
(7
G — the class of j of AO according to the stated

alphabet G, ;

t;j — location time of j of AO with means of SRIC.

According to the definite characteristics and data
of AO it is possible to obtain the relations of logical-
linguistic description.

From description 1:

a) membership relation of AO (Xj;, Yj) to the area
of responsibility (Zy), which can be identified as a for-
mula

{X;, Yy} ez, ={X, Y | R Z, =R, ({X,, Yy,

ij? ij? ij2

i, {HFH K, T, IL I, IT M, ... }

1272152 ~ 150 1j°

Z.); ®)
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b) membership relation of AO (¥j) to the area of
responsibility (Zy) which can be identified as a formula:

¥, ez, =¥,R,Z, =R,(¥,.Z,); )

ij?

c) relation of characteristic similarity of potential

operational capabilities (&) the role (z,;), that this AO
accomplishes during the air strike:

X, =& = ijRSm]j = RS(&Zj’mlj) .

(10)
From description 2:
a) relation of classes similarity of AO (G,;) which are
formed with the help of sources of radar intelligence col-

lection and characteristics of potential (a,;) by way of:
=GR,2); =R,(G,,=,)); (11)

b) relation of signal belonging of AO on-board

G, =2,

emission (fy,;,7,,;,Fy,;), which are measured with the

help of sources of radar intelligence collections against
the one of characteristic meaning of potential capabili-
ties of these AO, by way of:

(fH2pTu2p nzj)ezezj =(f H2j> Tu2j> n2J)R Xy =
=R, ({fHZj’TMZj’FHZj} > &y );

c) relation of signal belonging of airborne trans-
mitter's obstacles (AS,;) , which are measured with the

(12)

help of SRIC against the one of regimes of AO obstacle
protection , by way of:
(AS,;) € ,; = (AS;,;) )R e, =R, (AS,;,2¢,;); (13)
d) similarity relation of AO classes (Gyj), which
are formed with the help of SRIC, with characteristics
of their potential capabilities 3 (a,j) by way of:
=GR, =R, (G, %,)); (14)
e) similarity relation of aircrafts' kinds (T5;), which
are formed with SRIC information against characteris-
tics of their potential capabilities (z,;) by way of:
= szRszez_i = Rs (T2j’m2j) ;

G, ==,

T, ==,

(15)
f) similarity relation of AO (Gs;), which are formed
with the help of intelligence source with characteristics
of potential capabilities (a,;) by way of:
G;; =2, =GRy =R, (G, 2,)) . (16)
From description 3:
a) membership relation of the present altitude of
AO (H;) against the given echelon altitude (Hy,p), which

identifies the object as a non-low altitude, by way of:
Hlj € Hnop = HlleoHnop = RIO(H (17)
b) membership relation of on-board emission sig-
nals of AO (f; Fi,;), which form SRIC to on-

board radar station of flight support on a low altitude
which identify AO as a low level, by way of:

(fHZj’THZJ’ sz) €&y _(fHZJ"EMZJ nzl)RllzezJ =

=R, ({fmj’rlej’FmJ'}’ze3j )

From description 4:

1j° nop)

2j> Tuzj>

(18)

a) characteristic relation which will be formed in
case of active obstacles from AO to units of radar intel-
ligence (I1,I1;;), which can be represented as a formula:

LI, ~ 2, = (HPHU)Ruze4j =R, (I I1;;,2,;) ; (19)

6) membership relation of signals of on-board ob-
stacle transmitters to the one of regimes of enemy's AO
obstacle protection, which can be described as a for-
mula (13);

B) characteristic relation, which will be formed in
case of AO shuffling in backward zone with the help of
any type information sources (II,b;) and which can be
represented as a formula:

5, ~ 2, =(I1,5, )R ;,

=R,;(I1 by, 2,;). (20)

1_) >

From description 5:

a) characteristic relation which characterize an
about-face, AO speed or altitude of the flight, which can
be formed by any type information source in the form of
the sign of target maneuver (I1,Mj),which can be repre-
sented as a formula:

M, ~ 2 = (HpMij)RM&Sj =R, (I, M, ;) ; (21)

b) characteristic relation which can be formed in
case of division of clustered air target on several objects
in the form of the sign of AO ungrouping (I1,P;), which
can be represented as a formula:

I1,P, ~ 2, = (1P, )R, s =R, (IT P (22)

1_|’
¢) membership relation of signals of on—board
emission of radio-electronic equipment which can be
measured with the help of communications surveillance
means (fy,;,7,,;, Fii;) » by way of:
(fHZj"CMZ_]’ r[zj) EXs; = (fHZ_]’ w2j? HZJ)R]6:B5_]
=R ({szjnTuzpFnzj}rzesj);

d) characteristic relation which characterizes the
fact of increasing duration of impulse signals of emis-
sion of on-board radar system and can be formed as a
(I1,Y yTij),by way of:

(I, v, 7

(23)

)~ §£5' = (H yMTl/lzj

=R, (I,Y,1,,):

M “Hu2j

)R17m5j =

n2j

24)

e) characteristic relation which describes the loss in
frequency of emission signals of on-board radar station, by

away of (II'Y F,,;) , which can be represented as:

B m2j

(ILY,F,)~ =, =(ILY,F,,

- R]S(H yB n2_|)

)ngze

B m2j

(25)

The analysis of represented relations allows them
to be grouped depending on data that is used for their
formalization description. Relations that need only
characteristic data for their formalization can be in-
cluded in the first group of relations. To these relations
can be included R,, Rj3, Ry, Rjs5, Ry, Rysg.
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Relations that need the attached relations of AO
spatial data to spatial characteristics of area of responsi-
bility for their formalization description we can include
to the second group. These relations can be represented
as R, R, 1 Ryy. Herewith relations R, R, i Rjq should
be linked with priory knowledge Z, u H,p, which can
be represented as: Zj .

Relations that describe variables belonging of
emission signals to means of particularly generalized
characteristics can be included to the third group, here-
with relations @,;, a3j, &4 1 &;. To these relations be-
long Rs, Rg, R;; Ta Ry, and the priory knowledge Z7

can be referred to the information that describes capa-
bilities of indicated materials.

Relations of AO classes similarity which are formed
with the help of different information sources and types of
aircrafts with the mean of private GC AO and also rela-
tions of similarity between means of different private gen-

R, (G1j|wnl’&2j)v(R5 ({fH2j7‘cu2j’FH2j}|Wn27&2j)/\Rb(ASH2j|Wn2’w4j))v

eralized characteristics (&, i &;)) we can include to the
fourth group. Herewith relations R, Ry, Ry, Rg, Ro. In this

case the priory knowledge Z. can be referred to the in-

formation that describes similarity possibilities.

We can receive logical formulas of the rules of taking
GC AO according to received formalization descriptions of
relations of current data which come from different infor-
mation sources and can be characterized by their linguistic
measures of credibility; necessary priory knowledge and
targets of process of obtaining GC AO.

1. From description and relations (8—10) we ob-
tained:

R, ({X,:

AR, (zezj,aelj):>ze“.|Wael

Y} Wi Z2 ) AR, (W [ Wi, Z2 ) A o6

2. From description 2 and relations (11-16) we can
obtain:

27)

VR( 2J| Hz’mzj)VR ( 2J| nz’mn)VR( 3J| n3’m2j):mzj|wae2-

3. From description 3 and relations (17-18) we
obtained:
RIO(H1||Wk1’Z ) (28)
VRII({fH2j’Tn2j7FH2j}|Wn2’&2j):&3j|wae3
4. From description 4 and relations (19; 13; 20)

we obtained:
(Rlz (I I, | al ’334j))v (Rs (ASHZJ' |Wn27&4j ))/\ (29)
AR (IT, B |an ) > @y, |WE4

5. From description 5 and relations (21-25) we
obtained:

Ry, (T, My |W,;, ) v R o (T1 Py [ W, ey, ) v

i i o

VR4 ({fHZI’Tl/IZJ’ n2J}| n2’msj)/\

(30)
/\R17(H Yy 1:an| 2 & )/\

AR (TL,Y [ W,y 24 ) = 2oy [ W,

B m2j

In these obtained logical formulas special capabili-
ties of uncertain GC AO were introduced, which are
represented with the help of uncertain linguistic mean-
ings: large, medium, small. And they can be identified
with formulas of uncertain interactions [5]:

)=

W, z(Wkl(Wnl)v(sz( nZ)V(Wk3( W)
—max{ ( w)s W, ( W)l
Wy = (Wit (Wa) v (W )

( W) W )}

(€2Y)
Wo, V(Wk3( 3 ))

( W

= 1’1’111’1{

The analysis of received rules of uncertain GC AO
derivation shows that they are represented as a system
derived rules. Different types of priory knowledge are
used in theses rules. The priory knowledge represents
relations of classification, similarity and also character-
istic and spatial relations and we need an assessment of
authenticity for their control.

Developed formalization descriptions of target
units of obtaining process GC AO are based on knowl-
edge about enemy and description of relations between
them and current data. These formalization descriptions
allow us to use a network model for description of ob-
taining GC AO which based on knowledge about an
enemy [5; 9—-10].

Massages from information sources that contain
the current data — Iy, L, I priory knowledge that is

represented as Zp,Z5,Z% and the set of rules (26-30),

in which the relations of different types are used can be
initial conditions for obtaining GC AO and the totality
of which is represented as a root vertex of network — ;.

By way of the top of the network model in solving
identified targets of obtaining GC AO the components
of current data, priory information about air enemy,
elements of target tasks ( types GC AO) and elements of
action according to the realization of inference rules
(production) should be used. Also tops of choosing the
current data from different types of information sources
to the full of meanings of linguistic credibility opera-
tions of current data which can be identified as tops of
choosing of initial conditions of network: ml, ..., m5
should be implemented to the top structure.
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Relations between the elements of network model
can be described as relations of two types: classification
(element structuring of targets) and actions that describe
the sequence of rules and contain membership relations,
similarity relations, spatial relations and characteristic
relations. The network model diagram of process of
obtaining enemy’s GC AO which based on knowledge

about it is represented on pic. 1. Therefore the devel-
oped model allows to imagine the whole process of ob-
taining enemy’s GC AO which based on knowledge
about it. And the realization of this process needs the
development of formalization supplying of priory
knowledge about an enemy [11-12].

R6 )( R7 ){ R8 )( R9

A A A A

;Q\

R10)(R11

A A A A A A A

Klj |WK1 T, |chl

llj‘wl

K,; |WK2 Ty; |Wn2

Izj‘Wz

1T

(o3 (i) o5
A/T 7y
— I
— . s 7 A7 A ~7A
K3j|WK3 n3j|Wn3 ZKZHEC,

I3;|W,

Pic. 1. The network model of process of obtaining enemy’s GC AO

The analysis of sources and methods of obtaining
priory knowledge about an air enemy [6; 8], the devel-
opment of the process model of obtaining enemy’s GC
AO which based on knowledge about it, the develop-
ment of the supplying of priory knowledge and forma-
tion of GC AO allow to identify the method of present-
ing knowledge which is represented on pic. 2.

At the first stage of procedure of supplying of pri-
ory knowledge the sources of priory knowledge and the
ways of their obtaining should be analyzed (Block 1).
Then it is needed to develop the model of subject area
of process of obtaining GC AO using the description of
current data and targets of process (Block 2). The last
operation of the first stage should be the structure iden-

tification of priory knowledge which is needed for for-
mation of GC AO (Block 3).

The second stage need to be directed to the devel-
opment of valuation rules of validity relations between
the current data and priory knowledge (Block 4), the
formalization of empirical knowledge about process of
obtaining GC AO (Block 5) and the development of
creation rules GC AO (Block 6). Herewith the creation
rules GC AO should be represented as a system of
formed and produced production. The productional way
of presenting knowledge has a number of advantages.

First of all it is close to a logical and it allows to
organize the effective procedures of outputting under
more visual image of knowledge. Secondly, it doesn’t
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have hard limits and allows to change interpretation of Therefore the developed method of priory knowl-
production elements. edge presenting is appeared to be the models of process
of obtaining enemy’s GC AO which contain linguistic
Sources of current Sources of priory Process target of exchangeable information of current data and indistinct
d b ir obi knowledge about an air || generalization of explorated . e .
ata about air objects enemy and priory knowledge intervals of credibility GC AO and the rules of changing
— i between first and second.
STAGE 1
1. Analysis of priory knowledge sources .
and ways of its acquisition CO“C'USIO“
> beve . » Based on known approaches of obtaining and pre-
. Development of process model of . . . . .
1 obtaining GC AO senting knowledge, on analysis of possible information
1 sources about an air enemy the method of presenting of
N 3. Analysis of necessary knowledge for knowledge was proposed.
GC AO formation At the heart of the model of process of obtaining
l GC AO which based on knowledge about an air enemy
STAGE 2 4. Development of valuation rules of valid such components were placed:
—>» relation between the current and priory . .
knowledge formalization of targets of named process and pre-
senting the current data about air objects which based
5. Formalization of empirical knowledge of] on theory methods of indistinct sets.
GC AO obtaining process logical-linguistic descriptions of relations between
o Deve t ot the current and priory data and also between experts’
. Development of creation rules o . . T
enemy’s GC AO knowledge about showing specific characteristics and
i enemy’s air objects and their actions during an airborne
7. Recognition of forming and produced mission.
production The listed statements formed the basis of the

method of obtaining enemy’s GC AO based on knowl-

. ) edge about it.
Pic. 2. Method of knowledge representing

about an air enemy

References

1. Mosov, S.P. (2008), “Bespylotniplpgujaya razvedyvatelnaya aviaciya stran mira: istoriya sozdaniya, opyt boevogo pri-
meneniya, sovremennoe sostoyanie, perspektivy razvitiya” [Unmanned reconnaissance aviation of the countries of the world: the
history of creation, experience of combat use, modern condition, development prospects], 1zd. dom RUMB, Kiev, 160 p.

2. Shkolnyj, L.A. and dr., (2008), “Radiolokacionnye sistemy vozdushnoj razvedki, deshifrovanie radiolokacionnyx izo-
brazhenij” [Radar systems for aerial reconnaissance, decoding radar images], VVIA im. prof. N.E. Zhukovskogo, Moscow,
531 p.

3. Nisienko, B.I., Pavlenko, M.A. and Berdnik, P.G. (2004), “Metod formalizacii znanij, soderzhashhix modalnosti dlya
ekspertnyx sistem realnogo vremeni” [The method of formalization knowledge containing modalities for expert real-time sys-
tems], Information processing systems, Vol. 10(38), pp. 117-125.

4. Klimov, S.B., Voitovich, S.A. and Staseva, Ya.Yu. (2007), “Metod formalizacii znanij o processe ocenki dejstvij
vozdushnogo protivnika” [Method of formalization knowledge about the process of assessing the actions of an air enemy], Sys-
tems of armament and military equipment, Vol. 3(11), pp. 97-101.

5. Pospelova, D.A. (1986), “Nechetkye mnozhestva v modelyakh upravieniya i iskusstvennogo intelekta.” [Unclear sets in
command models and artificial intelligence], Nauka, 312 p.

6. Danilov, Yu.A., Mogilatenko, A.S., Timochko, A.A. and Pavlenko, M.A. (2017), “Sintez optimalnogo algoritma
soprovozhdeniya plotnyx potokov vozdushnyx obektov pri prostoj funkcii poter” [Optimal algorithm synthesis of tracking of air
objects queuing traffic with a simple loss function], Information processing systems, No. 1, pp. 69-72.

7. Pavlenko, M.A., Medvedev, VK., Berdnik, P.G. and Safronov, R.V. (2016), “Metod viznachennya napryamkiv udaru
zasobyv povitryanogo napadu na operativnomu napryamku” [Method of determining the impact direction of airborne attack on
the operative direction], Science and Technology of the Air Forces The Armed Forces of Ukraine, No. 3, pp. 24-27.

8. Pavlenko, M.A., Stepanov, G.S., Kasyanenko, M.V. and Rudenko, V.N. (2016), “Metod formirovaniya pryznakov
informacyonnoj modely konflyktnykh situacij dlya podsystem podderzhki prinyatiya reshenij v perspektyvnyx systemakh
upravlenyya specyalnogo naznachenyya” [Method of signs formation of conflict situations information model for sub-systems of
decision support in perspective advanced systems], Collection of scientific works of Kharkiv National Air Force university, No. 3,
pp. 101-103.

9. Goodfellow, 1., Bengio, Y. and Courville, A. (2016), Deep learning The MIT Press, ISBN 978-0-262-03561-3.

10. Berdnik, P.G., Kuchuk, G.A., Kuchuk, N.G., Obidin, D.N., Pavlenko, M.A., Petrov, A.V., Rudenko, V.N. and Timo-
chko, O.L. (2016), “Matematicheskie osnovyi ergonomicheskih issledovaniy: monografiya” [Mathematical foundations of ergo-
nomic studies: monograph], Kropivnitskiy, KLA NAU, 248 p.

16


http://www.hups.mil.gov.ua/periodic-app/journal/soivt/2017/3

Biticbkoeo-mexniuni npobremu

11. Ivaschuk, B.M., Marenich, S.Yu. and Ovcharenko, S.I. (2011), “Rozviduvalne obladnannya litalnih aparativ.” [Intelli-
gence equipment of aircraft], KNAFU, Kharkiv, 172 p.

12. Leontev, A.B. (2014), “Malogabaritnyie bespilotnyie aviatsionnyie kompleksyi (Mini UVS)” [Small unmanned aerial
systems (Mini UVS)], Motor Sich, Zaporozhe, 211 p.

Haoitiwna 0o peoxoneeii 12.06.2017
Cxsanena oo opyky 17.08.2017

Bioomocmi npo aemopis:

BanakipeBa Csitiana MuxaiisiBHa

HaYyaJbHHUK BIAIIICHHS KOMI IOTEPHOTO 3a0e3MeueHHs
HaBYaJIBLHOTO Ipoliecy iHdopMariiHo-0049NCIIOBAIEHOTO
HEeHTPY XapKiBCHKOT0 HAI[IOHATBEHOTO YHIBEPCUTETY
Tositpstanx Cun im. 1. Koxxemyo0a,

XapkiB, Ykpaina

https://orcid.org/0000-0003-2535-0798

e-mail: sv13011980@gmail.com

Ky3bmenko Karepuna MukoJiaiBHa

MOJIOAIINI HAYKOBHH CIIIBPOOITHUK HAaBYAIbHO-HAYKOBOTO
LEHTPY MOBHOI MiATOTOBKH XapKiBCHKOTO HAILlIOHAIEHOTO
yaiBepcurety [loBiTpsaux Cuin iM. 1. Koxenyoa,

XapkiB, Ykpaina

https://orcid.org/0000-0002-8493-1800

e-mail: kuzmenko KhNAFU@ukr.net

Craxosa Mapis OJsiekcanapiBHa

HAYKOBHH CITiBPOOITHUK HaBYAJIbHO-HAYKOBOTO LIEHTPY
MOBHOT MiATOTOBKK XapKiBCHKOTO HAI[IOHAIBHOTO
yHiBepcurety [loBitpstanx Cui im. 1. Koxkenyo0a,
XapkiB, Ykpaina
https://orcid.org/0000-0002-2557-7717

e-mail: stakhovaKhNAFU@ukr.net

Information about the authors:

Balakireva Svitlana
Head of Computer Support Department

educational process of the computer center at [van

Kozhedub Kharkiv National

Air Force University,

Kharkiv, Ukraine
https://orcid.org/0000-0003-2535-0798
e-mail: sv13011980@gmail.com

Kuzmenko Kateryna

Junior research officer of the Research and
Training Linguistic Center at Ivan Kozhedub
Kharkiv National Air Force University
Kharkiv, Ukraine
https://orcid.org/0000-0002-8493-1800
e-mail: kuzmenko KhNAFU@ukr.net

Stakhova Mariia

Research officer of the Research and
Training Linguistic Center at Ivan Kozhedub
Kharkiv National Air Force University
Kharkiv, Ukraine
https://orcid.org/0000-0002-2557-7717
e-mail: stakhovaKhNAFU@ukr.net

PO3POEKA AMAPATY ®OPMANI3ALIT 3HAHb MPO NOBITPAHOIO NPOTUBHUKA
C.M. banaxkipeBa, K.M. Ky3smenko, M.O. CraxoBa

B cmammi posensioaiomucs memoou ompumMans 3HaHs Npo NOGIMpAH020 npomugHuxa. IIpoeooumscs ananiz xapakmepu-
CMUK NOBIMpAHUX 00 €KMI8 NPOMUBHUKA HA OCHO8I OAHUX, AKI NOCMYNAOmMyb 8i0 PISHOMUNHUX 0xcepen ingopmayii. binvw Oe-
MATbHO PO327A0AIOMbCA T02IKO-TIHSGICIMUYHI ONUCU YACMKOBUX V3A2ATbHEHUX XapaKmepucmux nosimpsanux 06'ekmig. Ha ocnogi
OMPUMAHUX JI02TYHUX 8UPA3IE8 NPABUTL BUBODY Y3A2ANLHEHUX XAPAKMEPUCUK NOGIMPAHUX 00'€kmie nobydosana mepesicesa mo-
Oenb npoyecy OMpUMAHHs Y3a2aibHEHUX XApakmepucmux HOSImpaAHux 00'ckmis, AKka 003607€ HA2IAOHO NPeOCMASUMU 6eCh
npoyec. [Ipononyemucsi Memoo npedcmasnents anpiopHux 3HaHs.

Knrwwuosi cnosa: anapam ¢popmanizayii, y3aeanvHeHa Xapakmepucmurda, Mepexnceéa Mooev, nosimpsHuil 06'ckm, padio-
JIOKayiiHa inpopmayis.

PA3PABOTKA AMMAPATA ®OPMANU3ALUU 3HAHMI O BO3OYLUIHOM NMPOTUBHUKE
C.M. Banakupesa, E.H. Ky3smenko, M.A. CraxoBa

B cmamve paccmampuearomea memoowi nonyuenus 3Hanutl 0 6030yuWHOM npomueruke. IIposooumcs ananus xapakmepu-
CMUK 8030YUIHBIX 00bEKNO8 NPOMUBHUKA HA OCHOBE OAHHbIX, NOCIYNAIOWUX OM DASHOMUNHBIX UCMOYHUKO8 uHGopmayuu. bo-
Jlee NOOpOOHO paccMampusaiomes 102UKO-TUHBUCTNUYECKUe ONUCAHUA YACMHBIX 0DODUEeHHbIX XAPAKMEPUCTUK BO30VUIHBIX
00vekmos. Ha ocrose nonyuennblx 102UdecKux 8bipadceHull npasui 6bl600a 0000WeHHbIX XapaKMepUCmuK 6030YUHbIX 00beK-
M08 NOCMPOEHa cemesds MoOelb NPoyeccd NOay4eHus, 0600 eHHbIX XapaKmepucmux 6030VUHbIX 00bEKMO08, KOMOpas NO360s-
em Haz2na0Ho npedcmasums eecob npoyecc. llpeonazaemcs memoo npeocmagienus anpuopHuIxX 3HaAHU.

Knrwouesvie cnosa: annapam gopmanusayuu, 0000ueHHA XapaKmepucmuxa, cemesas mMooeisb, 8030YVUWHbIlL 00beKm, pa-
OUONOKAYUOHHAA UHGDOPpMAYUSL.
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