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Abstract. Major advantages of the long-
distance (over-the-horizon) ranging in the
HF band of electromagnetic (EM) spec-
trum with in the framework of existing
weapons and military technologies (home-
and foreign-manufactured) will put on an
agenda vital issues of providing them with
capabilities of (national, individual, and
friend-or-foe) identification of aircraft, i.e.
aerial vehicles both manned (MAV) and
unmanned (UAV) through different criteria.
However, those capabilities cannot be
implemented in HF bandbased onex-
istingand being introduced since mid of
20" century up to nowprinciples and
methods of aircraft identification in the
VHF of EM spectrum on the basis of tran-
sponder systems. Below, the reisa brief
review of a proposed method of recovering
present situation through introduction an
dapplication of discrete frequency and
phase coding wave form qualities for HF
long-distance ranging.

Keywords: discretefrequency and phase
coding wave form (DFPCW), high fre-
quency (HF) band, electromagnetic wave
(EMW), radar systems, unmanned aerial
vehicle (UAV), aircraft (a/c), time-
frequency matrix (TFM), identification
system (IS), radar detection (RD), very-
high frequency (VHF) band, beat frequen-
cy (BF), beat frequency matrix (BFM).
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Abstract. The article substantiates the
need to search for new technologies for
developing the professional competence
of cadets in tactical and tactical-special
disciplines. As an alternative to traditional
forms of training, game forms using per-
sonal electronic computers are being con-
sidered, which make it possible to signifi-
cantly improve the quality of military pro-
fessional education.

Keywords: computerization, game-based
forms of learning, activation of cognitive
activity, dynamics of military operations,
combat control, software, effectiveness of
the lesson.
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RELEVANCE, PROBLEMS AND PROSPECTS FOR THE DEVELOPME NT OF
UNMANNEDAERIAL VEHICLES USING THE EXAMPLE OF THE OR LAN-10 UN-
MANNEDAERIAL VEHICLE

Gritsenko A.V.
Krasnodar Higher Military Flight School
kvvaul@mil.ru

kvvaul@mil.ru

[ Abstract. In the scientific article, the au-
" thor examines the relevance, problem

# # -
sand prospects of the development of
# unmanned aerial vehicles using the exam-
-10. ple of the Orlan-10 unmanned aerial vehi-
# # " 0&/ cle.The article provides a justification for
, " " the relevance of the development of radar
# # " )(& . S " # placement on board small-sized UAVs.
0&/ # The idea of creating small-sized radars is
, $ currently being developed by many scien-
tific concerns, whichalso indicates the
increased importance and relevance of

this device.
CH# , - | Keywords: unmannedaerial vehicle, opti-
# _ | cal range, infrared range, gyrostabilized
" ! ! camera.
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Abstract. Currently, the use of mobile
flight simulators is relevant in the training
of flight personnel. Virtual, augmented,
and mixed reality technologies make them
more compact, cheaper, and easier to
train flight personnel outside their perma-
nent locations. The features, advantages
and disadvantages of virtual, augmented
and mixed reality technologies are consid-
ered, and the prospects for their applica-
tion are indicated.

Keywords:  virtual reality, augmented
reality, mixed reality, flight simulators.

%



% % , )
! ! ! %
% .4 - %
( )1 1
’ , I
( " , &
(VR) %
! ,
( % VR- , (
I I ) , % !
& ! 4
( )
$
!
: ! %
Defense Aerospace 4
% &
/ 6( ( .1,2)[1,2].

2-&" " " VR
LeapMotion o '

27



I !
$
$ bo#
)0

$ 0*&
+-.& /
% T

-23234. &)/ (5 —6*&

. $$ %
/ s ’
Do |6 I$ 1 #
; s I $ # .
% # ) 5 )
$/. &5/(7"&
! ” -
8 $ 9: i
'S % a
< = ! $
3 " &
S s s
2:1% $ $ o
& < I# | |$
. . s g @ $

28



H % H

AR- ( , Microsoft HoloLens).
!
&
( , () (
)7 1
5 AR- !
% ( ,
! & ! !
(« », «6 ») (« », «
» .)( .5]8] %
!
- ( !
% .6 !
&
, % !
AR %
% %
n AR_ )
n , !
« », [
(38" )
!
( %
. AR &
r !
% ' ( .6)[9]
2 )
! I % &
!
: ,
(.
3 , %
( (MR) ! AR,
/ ,
/

29



"S&A !

$

I
< »
< 1

%
n ® 7
¥ 3
i "
H*
B
n 2
%] 0
C(
()
®» Sw

-%
. &%

$!

<
FGHIHJ KHLIM )&

& [

Ty

PR B -
e e -

(=

30



% ! ( .9). -
360 , -

BuptyanbHasa
peanbHOCTb

6 -
L) y ! -
I I -
1 & H
: , & 2
360 , ! (
!
& ! 6 VR MR -
- , " ol
% !
( ), ! & 2
%
% % ! -
y ( -
% ’ o o ’
! ’ ! -
% ' -
’ % ’ -
- ( - ) | -
| & , , & -
4( !
& ! ( ( ) -
( 1 )1 '
*
% %

31



VR- 20 - -

.2 !
% %
!
! -
, & & & , !
! ! -
: & -
6 , VR, AR MR -
& -
(
-1
1. Pilot training moving at the speed of innovation. [2 11 -
. — URL : https://www.dvidshub.net/image/5123592/pilot-training-moving-
speed-innovation?utm_medium=organic&utm_source=yandexsmartcamera ( % -
20.10.25).
2. CAE debuts new virtual reality system for cheaper pilot training. [2
11 . — URL : https://www.youtube.com/watch?app=desktop&v=
_x88sv_8WTw ( % 20.10.25).
3. ! [2 11 .—URL:
https:/Ivk.com/@uac_rus-ot-prostogo-k-slozhnomu ( % 20.10.25).
4. . F., 08 #. . - ( -
- ! 1 . — 2021. — No 4 (31). -
C. 72-76.
5 . > 7 4 " I
( X ! -
, % 58- % @. .0 .—4
* # —@ .-2019.-(.16-18.
6. [2 11 -
.— URL : https://vrgeek.ru/obrazovanie-v-vr ( % 20.10.25).
7. ( RD-Nx [2 11 -
.— URL : https://rd-sim.ru/ ( % 20.10.25).
8. US Air Force pilots trained in virtual reality [2 11 -
.— URL : https://en.topwar.ru/165359-letchikov-vvs-ssha-hotjat-obuchat-v-virtualnoj-
realnosti.html ( % 20.10.25).
9. ‘ ! :
[2 1/ . — URL : https://oblako.mai.ru/articles/
item.php?ID=183703 ( % 20.10.25).
10. 6 ! L-39 8 « »
[2 1 . — URL : https://rutube.ru/
video/527ceb14d3d83787f45b69cfOb0bdfc2/?r=wm ( % 05.11.25).

32



W4 629.7.072

-14

THE RUSSIAN PD-14 AIRCRAFT ENGINE

kvvaul@mil.ru
"%
kvvaul@mil.ru
. 0 #
#
/ n
08 .
«# -14»
14 —
# -14 !
! -21,
& I
# # -14
&
.0
&
*
( ), %
» *
0 # -14
18
m = 8,5 (
).
30 %, ,
# -14 8-10 %
- 8-
- =17 (
6- , 7- 8-

Katenin A.S.
Krasnodar Higher Military Flight School
kvvaul@mil.ru

Kurbasov A.M.

Associate Professor,

Krasnodar Higher Military Flight School
kvvaul@mil.ru

Abstract. This article examines the history
(- -14 of the development and design features of

" | the PD-14 aircraft engine. This article is
intended for faculty of higher education
institutions of the Russian Ministry of De-

fense.
, , # - | Keywords: air transport, transportation,
safety.
.3 -
! :
, SaM-146,
. + - ’
- & -
! :
I -
# -14 4+ « »
< #4 - -
*
# -14
( ) 1,9
, %
!
!
) 1- ,2- 5 -

33



»,

2—- | & -14 " ( ) % -2013

- &
, %
_&
2030 |, & ’ 03
- &
! ,
, %
| ( ’

19004 20005

- 6

- (

_ 0 6789:

- . 65 % ,

& —
%

7-8 % ( * !

34



BewTanarop

2014

L«

! 2018-2020

RoMNpeccop BuICoRGrd gasneHnR

»).

THI

Cropanns

[Mpoheepy TOWHER HORIYE M WEHTRRMaHER OpHEDS

3_ " "

%
2950

! 14 000
! ! 12 400

5

EOTOTOHIONS
= LLIHDOE0S NPH MEHEHRS NONHESIHEIE DOMNTOIALUNDHHLIE MATENHaN0E.

EeTanATon
* L poRaopaHs @
MYCTOTENGEIS THTEH0EEIES
palodne nonsTEM.

PEI0ann TN b
0D
LSTDANL AL TWaaL
= TO# W2 THTIHOSOTD SAN3sa;
» ZyHaaTErE EON503 EDHNUSCHOH
NSFELEYN, HITOTOENSHHLIE ©
BEICONDH CTEMNEHES TOYHOCTA.

¥EL
= BaEGIE0HaN0pHaA 1 o7
~Enwoon 1M 2or;
« CEapH0W poToq;
- HCEH 65 CT. W3 HHELNOE 05D
My NLH0SD  ENNEs3 HIS0nD
NOEGNEHIA

KC

¥on00za NN ED AHLIZ ATDEraToE

- Kopmye copalin 82 pIIueua Hl = MEn 0-5MHCoH THHO 8
MMM HA SE070 CARIEE; TOREHIE, NOTONEHE,
» 2yFHaTRIS LONSCE. = Kepannyecios

TENNOISUATHIS NOEREITAS,
= MHT & WETANNH AW
canag

AITOTORNEHHEIS © BRICOR0A

CTEaNSHLF TOYHOCTH
MOENTSHEA

4—-#

35

| 60-70 %,

LleHTpansHoe Teng

& -14

) 0,75

=)

) 3 250

= MYCTOTSNGES DSOS H
COMMOELIe nonaren 1.4

CTYNEHEH
= BROTH SONMOELIX NOASTOL

FADEC
554 paaspEnod
TH RS HA 900
CHCTIMBL

» PaloYde ONaTEN A2 MONIEDACTARMASSCE0ND CANAEE HOBOND

» CONNOELIS NOASTEN #3 NHTSNESTARNAARIT0 CAnasa,
= KepaMN4ECE08 TENNOIAMATHO 8 NOKPLITHS 2 NOT0 NaH 7,
= OACEN 1-2 CTYNEHA A2 HANSNSE0I0 MU EHYNEHOTD CAN3E3 HOBOTD



UMATEX.
# [
& , %
- |
» («8*.
. 3.1.A
3
"3 - *6
"3, ( -*0, (
s - 1
« » «)
» («). »), &
. 6!
— ((3 -
, & &
# -14
— 4#
«). » «380 «(
» («.7 ») «). %
« » «.7
«3 -
- &
- «(B" %

36

# -14:
- «
- «.7 »); (
--0) «8
»), -0) «8
» («8 0* »), !
& :
"3, %% "3,
"3 ,*6, *6. *.
—-0) «
» («*, %
%
.4
/
# -14 &
+ 6#) -— «
%
« »,
— «3
%
(€] «.

()

&
13
*
«
«.
%
FADEC

3

#4 -).

»

«

) «(

»

»



« %

«.

(«)3**4. »), «
»), «8
» («83*(. »)

(«3*6 »). #

# -14 —

# -14
( -12 (1999). 0

! . -0)
-0) «*, ».
2012

2014 .
# -14 (? 100-04).
30 2015
x .76, .
3 2015
%
! 40
(%

«

»

(7)<

«8* .

«

»

«#4 -
», -0)

-76,,

37

(380 ) «(

», «). »
# &
- «
», «
0" » («3 6
# -14
! :
, !
| + &
& +
4-6 3
6-9
2008 .7
«#4 -
» (. ). 3
80* ». "
- , 16
8* . ,
- # -14
»
.4( -2013
- o]
~# -2014
# -14 (? 100-03),
- 120 .
% &
%
# -14,
- %

»



6/ *+ -761/
( # -14 ! -
( 100-03) 5 2016 .6
2017 8 O* .( -21-300 -
# -14. !
* , % - 80* -
& 2017 #4
& -
# -14.
2018 " « », -
I % & .
21 2019 # -14 ( -21 -
«* ». 16 . 1%’
%
15 2020 ' # -14
' .( -21-310 & ! -
' 1 25
2021
. ' -
21-310 2022.
-1
1. 2 " # -14 ( ).
2. * . H# #-14-+ % L=
* , 2013.
3. 3. #-14-6 % —*
+
4. 4 ? FATA-010111
# -14.
5 ( , .. B 14— .— URL : https://sdelanounas.ru
6. - .) & # -14 11 A -
« ! » —2017.—-? 7-8.
7. * .3 # -14
(22 TA « | ». —2020.
8. # -14 | .-
[ ] —. .0* A , 2023.

38



W4 623.74.093

ATTACKAIRCRAFT: PAST, PRESENT, FUTURE
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Abstract. The article analyzes the concept
of a battle field aircraft, the tactics of its
use during armed conflicts, as well as the
past, present and future of domestic attack
aircraft using the example of the most
famous domestic 1l-2 and Su-25 attack
aircraft.

Keywords: low-level attack, dive attack,
armored attack aircraft, fighter-bomber,
portable anti-aircraft missile system, un-
manned aerial vehicle.
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PROMISING MATERIALS FOR CREATING STRUCTURE ELEMENTS OF

AIRCRAFT WINGS
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Abstract. The report examines current
and promising areas for the use of compo-
site materials in fighter wing structures.

Keywords: reinforcing chemical fibers,
polymer matrices, construction materials,
electrical insulating materials, chemical-
resistant materials, aircraft construction,
reinforcing fiber fillers (RFF), composite
materials.
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-25 «<FROGFOOT»
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COMPARATIVE CHARACTERISTICS OF SU-25 «FROGFOOT»
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Abstract. This article examines the com-
parative characteristics of the Su-25 and
A-10 aircraft, their main tactical and tech-
nical characteristics, and combat capabili-
ties.The scope of these aircraft types use
in armed conflictsis also discussed.

Keywords: aircraft, air supremacy, attack
aircraft, weapons, aviation equipment,
electronic warfare complex, electronic
equipment, armed conflict, military pilot.
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. " $ Abstract. The article considers the possi-
" # n $ _ _ | bility of reducing the errors in determining
flight navigation parameters by an inertial
B ~ | navigation system by forcibly rotation a
# - | block of sensing elements around one of
- | the sensitivity axes.
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" n ' $ _ _ | tion system, flight and navigation complex.
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Abstract. The article is devoted to the
development of the algorithm of incoherent
processing on single intermediate fre-
quency of the multiplexed navigation sig-
nal. Expressions at the output of the dis-
criminators of the frequency and delay
tracking systems, as well as their block
diagrams, are obtained.

Keywords: multiplexed signal, incoherent
processing, global navigation satellite
systems, discriminators.
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Abstract. To evaluate the studies of car-
bon fiber electrical conductivity with the
results of mathematical modeling, the
analysis of the main properties of the elec-
trostatic field was carried out.

- | Keywords: carbon fiber, plasma, coating,
electrostatic field, electrostatic potential,
equipotential surfaces, lines of force.
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- | Abstract. The use of signals in the local
navigation system, the parameters of
which coincide with the parameters of the
) global navigation system signals, leads to
. | a deterioration in the characteristics of
n electromagnetic compatibility. To solve
" this problem, it is proposed to use a filter
with a “raised cosine” characteristic in the
». | signal generator to reduce the level of out-
| of-band radiation, but during the study it
was found that filtering distorts the signal
in the time domain. Therefore, it is neces-
sary to study the effect of signal filtering
distorts the signal in the time domain.
Therefore, it is necessary to study the
effect of signal filtering on the reception
characteristics of consumer navigation
equipment.

- | Keywords: global navigation satellite
systems, local navigation systems, naviga-

! tion signals with meandering modulation,
) spectral characteristics, electromagnetic

- | compatibility.
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L& | Abstract. Atrtificial neural networks are a

| | powerful tool for solving complex automa-

) ) tion and decision-making tasks in aircraft

: control systems. This scientific report fo-

! . ! ! ! - | cuses on the application of neural net-

- | works in the control of modern fighter jets,

| | highlighting their potential for optimizing

I ’ ! $ I ’ flight paths, recognizing targets, and mak-
: ) : ing prompt decisions in critical situations.

: Keywords: air navigation, video navigation,
I L7 I ) use of alternative sources, coordinates.
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Abstract. This article examines the im-
provement and evolution of propulsion
systems as a foundation for the develop-
ment of aviation and astronautics. Analysis
shows that chemical engines have virtually
reached the limits of their development.
This new stage requires the consideration
of various alternatives to chemical en-
gines. One such area is the improvement
and development of ion engines. The
design, physical principles of operation,
and applications of ion engines are dis-
cussed, as well as potential future direc-
tions for their development. The use of ion
engines in aviation is ineffective. The de-
velopment of ion-powered aircraft appears
promising. The primary application of ion
engines is space exploration: orbital cor-
rection, interplanetary probes, docking,
and maneuvers in low-Earth orbit.

Keywords: ion engine, gas discharge
chamber, spacecraft, interorbital flight,
future space technologies, ion engine
structural materials, electrodes, electron,
chemical engine.
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Abstract. Modern  military  conflicts
demonstrate the growing importance of
using unmanned aerial vehicles (UAVs)
and combat aviation systems (CAS).
These technologies allow for the execution
of complex tasks while minimizing the risk
to human life. However, to achieve maxi-
mum effectiveness, it is necessary to de-
velop and implement intelligent control
algorithms that provide autonomy and
adaptability in a changing combat envi-
ronment. The purpose of this article is to
analyze modern control algorithms for
UAVs and CAS in the military field, high-
lighting their advantages and disad-
vantages.

Keywords: artificial intelligence; aviation
systems; unmanned aerial vehicles; auto-
mation.
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Abstract. The article discusses modern
approaches to the management of emer-
gent processes in the aviation industry,
aimed at improving flight safety. The
causes of emergent situations, the fea-
tures of their development and methods of
prevention are analyzed. Special attention
is paid to the role of predictive analytics,
the processes of information exchange
between the main elements of the aviation
system and the human factor.

Keywords: flight safety, emergent pro-
cesses, management, aviation, human
factor, predictive analytics.



%

%

«

100

»



%l
4 ,
& |
H H !
3 !
%
& |
3 ,
&
%
, !
(
6
! ,
1 ' )
6 P
%
6 ,
! H
1. 0 4. .2
4. .0 1.4 I
. —2024.-7 83-1.—(.65-67.
2. 4 B2
3
( &
.—2006.—? 12.—(.21.
4. (-,
/(- ( ,

2016.-7? 10.-( . 30-48.

-+

101

%

%

,2023. — ( .

I

229-236.



Y4 355.02

APPLICATION OF ELECTRICITY STORAGE DEVICES IN MILIT ARY AVIATION
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Abstract. This article discusses the types
of energy storage devices used in military
aviation. It examines the advantages and
disadvantages of batteries and superca-
pacitors (ionisters), as well as ways to
eliminate the disadvantages of lithium-ion
batteries and supercapacitors used in
modern aviation.

Keywords: batteries, supercapacitors

(ionisters), lithium-ion batteries, short-
circuit protection, power boosting.
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Abstract. The article discusses the use of
augmented reality technologies to improve
the training of flight school cadets. The
main feature of this training is the ability to
use the necessary information in the train-
ing process, which is superimposed on the
real object, to provide a more comprehen-
sive understanding and knowledge of the
object.

Keywords: augmented reality; AR, train-
ing; aviation simulator; training simulator.

(AR).
1992 ., "
!
%
!
! ,
AR
& | 2010 !
(&
.6 2016 .
AR,



L L L % -
.+ ! & ,
* -
90 %,
85 %. , , %
AR, , -
& « »,
6 & ,
% . > ! & .6
«4 -o» |
) ) ( % & | .
! , &
5
6! AR
0 % ! , % -
! . 6!
&
& , «) » «! -
» L H# ,
3D-
6 -
AR !
% % , | -
] , &
6 , *4 45 2 -
81 14,5 . 3!
% EUROCONTROL:
% 1-)
'‘#+12&3 '# [2'2%/45&3 6( 24#*1
( (34 %),
‘#7%/8)19 #71%)#9 (28 %), (22 %), ! (25 %),
(20 %)
( (51 %),
&7:3)3)&3 8('2#21 (42 %), (22 %), ! (25 %),
(20 %)
(64 %) (41 %) -
)32() (*2)(; :
6%(73#,#<&; (49 %), ! (46 %), ! !
(41 %)
7 ! (63 %), -
7(+&2(;  8(2#2( (33 %), (27 %),
(22 %), ! (20 %)
(% ! ,
) &
& ! :
( ' !
I I ! )
% , -
! % ' , _

107



; & 0 0
I E ! * 0 *
0 * 0$ OP
& ]
1 * * O $@*
"A N 3
0 0 ‘ 0 &NN
$
% & OP 3 0 %
* $9 &NN -
0 E x $D
‘ & ES$2 - 3
N 3 E * . E
A A *E $1 &
* N 3 0 * .
38 - N
. 0 . A
) ES$; 3 *
SRS .
* * E A $
2 0 - ) N 3)
Q $; 0
0 E 3 $: & 'E 0'Q
* ' N 3
A 'Q $
R 0 *
$4 &NN ' x
0 E$S@ * *
*0 $ D )(0 A
A )
3 A $
$ 2 %$?$ S N
N °0) 3 Al
& 3N 35 51

108



XVI ! - : , 29 2023

=" : B "4 ", 2023. - ( . 68-70.
2. 0 2. % -
! 1!
! . — 2023. - 6. 13. — ? 11-1. - (. 780-786. — DOI
10.34670/AR.2023.94.41.115 ( % :29.11.2025).
3. 0 C.
/.. .0 ,,.0 4 /I XV ! -
, % 64- %
@. .0 2 ( , 4 , 15-16 -
2025 .—4 DF # —-@,2025.—-(.329-332.
4. # #.0. - !
[ #.0. # , . .6 /13
31. A 2 ( Xlv . ! -
, 4 , 08-09 2023 .—4 D x # -
@ , 2023. - ( . 178-182.
5. # #.0. ! -
[#.0. # , . .6 (.4 1l
©( SAVAR -
- % , 4 , 04-07
2025 .—4 D - -
! «4 -
% 0 ( ( A ( » .
" - , 2025. — (. 179-182.
6. 7 1.@. AR-
! /11.@.7 v e ,@.(.4 ! /l HOLOEXPO
2023 : 20- | -
. ( , 12-15 2023 = ( - :
( - & "26% "
x) .—(.166-170.
7. * -
/o ,0 .4 (.. [ J
% . 6 XXII -
"3 , ( - , 01-04 2019 .6 2. -
( St , 2019. — (. 234-240.
8. 4 1
1l 6 -
.—2018. - ? 3(192). — (. 115-120. — DOI : 10.23951/1609-624X-
2018-3-115-120 ( % : 29.11.2025).
9. 4 1. . -
/1. .4 , 3.(. A { 116 % : -
. XXI . ! - -
, 6 , 17-18 2025 .—6 co
3.6 % ( ), 2025. — (. 99-104.
10. ( 2. ?
2022662469 " - . -
DA42-T : ? 2022661410
21.06.2022 : . 04.07.2022 /| #.0. # , 3.0 + .6
|
«4 % 0 ( -
( A ( ».
11. 2 . 2 ,
& & : , % -
- . % /00 1 2 3 0045
0 ( ( 4. ( .—4 D x # - @, 2022. -
76



W4 629

APPLICATION OF ELECTRIC ENERGY CONVERTER

S IN THE ST ATE AVIATION

OF THE RUSSIAN FEDERATION. ANALYSIS AND DEVELOPMENT TRENDS

aleksei_korotkevich@mail.ru
(.
kvvaul@mil.ru
" (.
kvvaul@mil.ru
L ! !
* 6 . % -
| | ,
"o ’ ’ )
! H# -
I -
! -
! )
1 -
! )
& & !
! &
& & (2)
! & .2
) & &
L & L
!
160. , !
! &
8
&
% % 2, &

110

Korotkevich . .
Krasnodar Higher Military Flight School
aleksei_korotkevich@mail.ru

Zakirov R.1.
Krasnodar Higher Military Flight School
kvvaul@mil.ru

Suleymanov A.R.
Krasnodar Higher Military Flight School
kvvaul@mil.ru

Abstract. The article is devoted to the
analysis of the role and significance of
electric energy converters in aviation sys-
tems of the Russian Federation. The work
examines modern technologies of energy
conversion, their classification, principles
of operation, as well as current achieve-
ments and problems in this area. Special
attention is paid to the integration of con-
verters into aviation systems, their influ-
ence on energy efficiency and operational
characteristics of aircraft.

Keywords: electrical energy converters,
automated energy management systems,
inverters, problems of overheating and
cooling of converters, optimizing weight,
aircrafts.
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Abstract. This article examines the pre-
requisites for the creation of the Interna-
tional System of Units, which has gained
widespread international recognition and
adoption.

The authors note that since 1970, the
USSR has been widely adopting the Inter-
national System of Units across various
sectors of the national economy, including
teaching and publishing, and the prepara-
tion and issuance of state standards and
other regulatory and technical documents.
However, the actual unification of units of
physical quantities based on the principles
of the International System of Units began
in the Soviet Union in 1955.

The article emphasizes that the Interna-
tional System of Units is based on the
accepted methodology for constructing
systems of units in physics, first applied in
1832 by the German scientist Karl Gauss.

The article then analyzes the development
of the SI, its updating, and adaptation to
changing global conditions, taking into
account the development of various fields
of science, engineering, and technology,
as well as various sectors of industry and
agriculture.

In conclusion, it is noted that the Interna-
tional System of Units is widely used in
everyday life, science, and engineering
worldwide, representing a modern version
of the metric system.

Keywords: International system of units,
unification of units of measurement, base
units of measurement, derived units of
measurement, radian, steradian, coher-
ence of the system of units.
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HIGH-SPEED, RAPID-CLIMBING, RAPID-FIRING —
GREAT GRAND OF «ROOKS»

Molchanov V.V.
Krasnodar Higher Military Flight School
kvvaul@mil.ru
$
kvvaul@mil.ru
. % | Abstract. The article describe the creation
g _ | and combat use of the USSR, aircraft, one
! of the first attack of the Red Army on Air
%%’ ( : Force. Y
, , ! , - | Keywords: aircraft, scout, motor, anchor,
machine guns, bombs, crew, test-pilot,
! ’| ! ! ! ' | pilot, bomber, attack, squadron, strike,
! ) ) . propeller.
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SYSTEM FOR DETECTING ENEMY PERSONNEL AND EQUIPMENT BASED
ON UNMANNED FLYING APPLIANTS AND ARTIFICIAL INTELLI GENCE
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Patokov B.B.
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Naguchev D.M.
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Skurihin G.D.
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Dyachenko D.A.
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Abstract. The purpose of this article is to
study an innovative system for detecting
enemy personnel and equipment based on
the use of unmanned aerial vehicles
(drones) and artificial intelligence technol-
ogies, as well as to calculate its cost and
principles of operation. The system is
designed to improve the effectiveness of
reconnaissance and ensure the safety of
military personnel in combat situations.

Keywords: artificial intelligence (Al), un-
manned aerial vehicle (drone), detection,
programming.
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USING ARTIFICIAL INTELLIGENCE TO CONTROL AIRCRAFT W EAPONS
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| [ Abstract. The purpose of the research is
| 8& _ | to consider the peculiarities of functioning
’ of electronic warfare equipment placed on
the platform of unmanned aerial vehicles.

Keywords: electronic warfare, unmanned
aerial vehicles.
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Abstract. This article examines the key
amendments to Federal Law No. 102-FZ
of the Russian Federation dated June 26,
2008, «On Ensuring the Uniformity of
Measurements» stipulated by the Law
«On Amendments to the Federal Law 'On
Ensuring the Uniformity of Measure-
ments'» (Federal Law No. 18-FZ of Febru-
ary 14, 2024).

The authors note that the key amend-
ments include a so-called «amnesty» for
certain measuring instruments, the intro-
duction of regulations for the use of foreign
measuring instruments, clarification of the
conceptual framework and scope of the
Federal Law, adjustments to the scope of
state regulation of ensuring the uniformity
of measurements, and an expansion of the
concept of a «reference base».

Thus, the law is aimed at improving the
domestic system for ensuring the uniformi-
ty of measurements.

The article also examines the historical
background to the adoption of Govern-
ment Resolution No. 1453 of September
20, 2025, approving the Regulation on the
State Metrological Service of the Russian
Federation.

In conclusion, it is noted that a draft new
strategy for the development of domestic
metrology and a system for ensuring the
uniformity of measurements until 2035 has
been prepared.

Keywords: metrological support, stand-
ard, standard base, Rosstandart, federal
law, import substitution, ensuring the uni-
formity of measurements, metrological
service, aviation technology.
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Abstract. Based on the data from the
Regional Information Processing Center,
an analysis of the results of completing
tasks of the basic, advanced, and high
difficulty levels in physics in the Unified
State Exam in the Krasnodar region over
the past three years has been carried out.
Typical student mistakes when completing
tasks of various levels and ways to elimi-
nate them are indicated. The importance
of knowledge in physics for studying at a
military technical university is shown.

Keywords: physics, engineer, basic, ad-
vanced and high difficulty level tasks,
mechanics, molecular physics, electrody-
namics, optics, quantum physics.
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HIGH-PRECISION NEWTON-KANTOROVICH METHOD
FOR NONLINEAR INTEGRAL EQUATIONS
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Abstract. The paper considers the numer-
ical solution of nonlinear integral equations
using the Newton-Kantorovich method
with the mpmath library. High-precision
quadrature of the kernel K(t,s,u) with re-
spect to the variable s for fixed t increases
stability and accuracy in problems sensi-
tive to rounding and dispersion. The pre-
sented implementation surpasses tradi-
tional low-precision methods, especially
for strongly nonlinear kernels and stiff
regimes, thereby expanding the applicabil-
ity of the method in scientific and engi-
neering computations.

Keywords: Newton-Kantorovich method,
nonlinear integral  equations, high-
precision computation, convergence, sta-
bility, Lipschitz continuity, quadrature
methods, interpolation, mpmath library.
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. % - | Abstract. This article analyzes the key

# mathematical  foundations  underlying
! modern large-scale language models. It
examines in detail the role and application
& of key branches of mathematics.These
include linear algebra as the foundation for
representing data as vectors and matrices;
probability theory and the Bayesian ap-
) proach responsible for text generation;
mathematical analysis and optimization,
which allows for the tuning of multidimen-
sional parameters using gradient descent;
and discrete mathematics as a language
- | for structuring data and describing model
" architecture. It is emphasized that the
synthesis of these disciplines into a unified
system has enabled a breakthrough in the
) - | creation of artificial intelligence capable of
understanding and generating human
language.

Keywords: artificial intelligence, vector
operations, matrix operations, Bayesian
! ! probability, gradient.
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Abstract. The article briefly highlight the
history of the Republic of Chad, organiza-

( ! o $ # ! tion of its armed forces, as well as up-to-
%o date level of the republican Air Force.
, , Keywords: nature, population, political
’ situation, army.
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Abstract.  Currently, navigation aerial
systems are a science-intensive, high-tech
field with high development prospects.
That is why the development of navigation
systems and ensuring their reliable contin-
uous operation, even in the absence of the
possibility of control form the ground, oc-
cupies one of the key places.

Keywords: Israel, war, scout, Mig-25R,
Egypt, airfield, interception, rocket, photo
reconnaissance, Air defense.
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SOVIET PROGRAM OF MAN’S LANDING ON THE MOON
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. Abstract. In the article, author reveals the
% 1 main stages of creation the Soviet Rocket
N-1 to deliver a person to the Moon.

&
7 , &- | Keywords: Soviet moon program, rocket
3, — -1, ) L-3, booster N-1, technical position.
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Abstract. The article examines the gen-
| _ | eral principles and approaches to the im-
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Abstract. The article examines the
achieved results of the transition to the
use of information technologies in the
discipline «Descriptive Geometry and
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implementation, and the features of the
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Abstract. The article discusses the appli-
cation of Professor L.T. Dvornikov's uni-
versal structural system to determine the
composition of ten-link closed kinematic
chains of mobile links of the second sub-
family of the first family of the fifth type. A
complete set of solutions has been found
that describes the organization of closed
kinematic chains of mobile links of the
second subfamily of the first family with a
complexity of the basic link of the chain
equal to five, a mobility of the chain equal
to six, and a total number of chain links
equal to ten.
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Abstract. The article is dedicated to ana-
lyzing the contribution of Russian scien-
tists to the development of theoretical me-
chanics, emphasizing their priority in key
areas of world science. The author examines
the historical context, starting from the found-
ing of the Russian Academy of Sciences in
1725 by decree of Peter I, and focuses on
the evolution of mechanics in Russia from
the 18th century to the 20th century.The
main attention is given to outstanding figures:
M.V. Lomonosov, who laid the foundations of
a materialistic worldview and the law of con-
servation of matter; L. Euler, who developed
analytical methods in mechanics; M.V. Os-
trogradsky, who generalized the principles of
analytical mechanics; P.L. Chebyshev, who
founded the school of mechanism theory;
AM. Lyapunov, who contributed to the theo-
ry of stability; S.V. Kovalevskaya, who solved
the problem of the motion of a rigid body
around a fixed point; 1.V. Meshchersky, who
created the mechanics of bodies of variable
mass; N.E. Zhukovsky, the founder of aero-
dynamics; and S.A. Chaplygin, who devel-
oped gas dynamics.

The results show that Russian scientists
not only outpaced their foreign colleagues
in solving complex problems (for example,
in gyroscope theory, ballistics, and avia-
tion), but also contributed to the integration
of theory with practice, which led to the
creation of TSAGI and the development of
modern technology. The conclusions em-
phasize the rich heritage of Russian sci-
ence, its role in global progress, and the
need for further research in these areas.
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Abstract. The article discusses the appli-
cation of Professor L.T. Dvornikov's uni-
versal structural system to determine the
composition of ten-link closed kinematic
chains of mobile links of the fifth subfamily
of the first family of the fifth type. A com-
plete set of solutions has been found that
describes the organization of closed kinemat-
ic chains of mobile links of the fifth subfamily
of the first family with a complexity of the
basic link of the chain equal to five, a mobility
of the chain equal to six, and a total number
of chain links equal to ten.
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closed kinematic chain of moving links,
structural diagram, mobility, basic chain
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Abstract. The article is devoted to the

problems and solutions to problems that

students encounter in the process of learn-

Python. - | ing the Python programming language.

- | With the development of computer tech-

Python nology, there is a shortage of qualified

v _ | specialists.The Python programming lan-

: guage is in demand in various segments

CH# of the IT industry. The article analyzes

- | situations of using information technology

$ in education andsuggests ways to solve
' these problems.
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# % Abstract. This article discusses the possi-

bility of using technical means to protect

information. The main unsolved problem

has been identified and justified — ways to

. & - | control the integrity of the file system.

- | Based on the analysis, the authors inves-

MD5 _ | tigated the MD5 algorithm for protecting

and preserving information in its original
form.
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resources, data transfer, information integ-
rity, threats of integrity violations, comput-

) ) er networks, information availability, infor-
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- | Abstract. This article examines a cryp-
tosystem that has become popular. The
main unsolved problem has been identi-
fied and justified — to eliminate additional
security threats. Based on the analysis,
the authors investigated ways to eliminate
existing shortcomings and identified the
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to improve the security of computer sys-
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Abstract. The article discusses the appli-
cation of Professor L.T. Dvornikov's uni-
versal structural system to determine the
composition of ten-link closed kinematic
chains of mobile links of the third subfami-
ly of the first family of the fifth type. A
complete set of solutions has been found
that describes the organization of closed
kinematic chains of mobile links of the
third subfamily of the first family with a
complexity of the basic link of the chain
equal to five, a mobility of the chain equal
to six, and a total number of chain links
equal to ten.

Keywords: universal structural system,
closed kinematic chain of moving links,

structural diagram, mobility, basic chain
link, kinematic pair.

(2, 3]

748



)
% n, =1, [1]:
p= +( -Dn(.q+..+in +..+2n, +ny,
n =2+n _;+..+n; +...+n, +ny, (1)
W 1 =5n - 4ps-3ps- 2p3- p2 =6,
Wi- " (O n - % +
- & !
+ n,— . % i # p— %
#o+ Psy P4, Ps, P2— '
7 1) ! 748 -
( ) ! -
[1], =5
748
p=5+4n, +3n; +2n, +ny,
n =2+n,+ng+n, +ny (2)
W 45y =5n - 4ps- 3p, - p; =6,
( (2) ! 748 -
n.
* (2) n:
n 3)
748 ! ,
(3), n =10 44,
(2) ny:
, 4)
),
(5)
n =10 () , ):
6 n =10 (2)
Ps + Py + Py =13 +3n, +2n3 +ny,
n1:8'n4'n3'n21 (6)
4ps +3py Py = 44,
(6) Ps, Py P, Ny
# :Ps*0,p,t0 p,tO.
7 n,=0,n,=0,n,=0 n =8,
6 (6) '

243



O N o N

O N o N

(7)
Ps =9, P =2,pp =2
Ps =7, Ps =5, pp =1,
n=1,n,=0n,=0 n=>7,
(6) :
(8)
Ps =8,Ps =3, p2 =3;
Ps =6, P =6, p, =2;
Ps =4, P2 =9, pp =1,
n=2,n,=0,n=0 n =6,
(6) :
9)
Ps =9, Py =1 p, =5;
Ps =7, P4 =4, py =4
Ps =5,P4 =7,pp =3;
Ps =3, P4 =10, p; =2;
Ps =1 Ps =13, p, =1
n=0,n,=1n,=0 n=>7,
(6) 9)
n,=3,n,=0,n,=0 n=>5,
(6) :
(10)
Ps =8,P4 =2, p; =6;
Ps =6, P =5, pp =5;
Ps =4, Py =8, P =4
Ps =2, pg =1L p; =3;
n=1,n=1,n,=0 n =6,
(6) (10)
n=0,n,=0,n,=1 n="7,
(6) (10)

244

(7)

(N
(In

(8)

(1)
(V)

(V)

(9)

(Vi)
(VII)
(VI
(IX)
X)

L (VI), (Vlli, VI, (IX), (X).

(10)

(XI)
(XII)
(X111
(XIV)

- OXI), (X1, (X, (XIV).

- (XI), (X1, (XI), (XIV).



7 n,=4,n,=0,n,=0 n=4,

6 (6) :
(11)
( (11)
Ps =7, P4 =3, P2 =7, (XV)
Ps =5, Ps =6, p, =6; (XVI)
Ps =3, P4 =9, p2 =5; (XVII)
Ps =1, pg =12, p, = 4, (XVIII)
7 n=2,n=1,n,=0 n =5, )
6 (6) (11) : (XV), (XVI), (XVII),
(XVII).
7 n,=0,n=2n,=0 n =6, )
6 (6) (11) : (XV), (XVI), (XVII),
(XVII).
7 n=1n=0n=1 n =6, )
6 (6) (11) : (XV), (XVI), (XVII),
(XVII).
7 n,=5 n=0n,=0 n=3,
6 (6) :
(12)
( (12)
Ps =8,Ps =1 p, =9; (XIX)
Ps =6, Py =4, p, =8; (XX)
Ps =4, P4 =7,pp =7, (XXI)
Ps =2, Pg =10, p, =6; (XXII)
7 n=3,n=1,n,=0 n =4, .
6 (6) (12) - (XIX), (XX), (XXI),
(XXII).
7 n=2,n=0n=1 n =5, )
6 (6) (12) - (XIX), (XX), (XXI),
(XXII).
7 n=1,n=2n=0 n =5, )
6 (6) (12) - (XIX), (XX), (XXI),
(XXII).
7 n=6,n=0n,=0 n=2,
6 (6) :
(13)
( (13)
Ps =7, Pa =2, p, =10; (XXII)

245



7
6

(XXV), (XXVI).

7
6

(XXV), (XXVI).

7
6

(XXV), (XXVI).

7
6

(XXV), (XXVI).

7
6

(XXV), (XXVI).

7
6

oONONONONONONO NO N

Ps =5, Ps =5, p2 =9,
Ps =3, Ps =8, p, =8;
Ps =1 P4 =11, pp =7;

r]2:4, rE::L n4:0
(6)

(13)

n=3,n,=0n,=1
(6)

(13)

n=2,n=2n,=0
(6)

(13)

n, :]_, n, =] n, =1
(6)

(13)

n,=0,n,=0,n,=2
(6)

(13)

n=7,n=0n,=0

(6)

(14)

Ps =6, Py =3, pp =11
Ps =4, Py =6, p, =10;
Ps =2, P4 =9, p2 =9;

r]2:5, rE::L n4:0

©)
n, =4
©)
n,=3
©)
n, =2
©)

,%:O,FL,:

’ r13:2’ n4:

(14)
1
(14)
0
(14)

, rE::L n4:]_

(14)

nz:]_, %:3, n4:0

(6)

(14)

n=1,n=0n=2

(6)
n,=0
(6)

1r13:2’n4:

(14)
1
(14)

n=1,n=2n-=1

(6)

246

n =3,

n=2,

n =3,

n =3,

n =4,

n =4,

n =9,
n =9,

n =4,

(XXIV)
(XXV)
(XXVI)

. XX, (XXIV),

:-(xxm), (XXIV),
: -(xxm), (XXIV),
XX, (XXIV),

: -(xxm), (XXIV),

(14)

(XXVII)
(XXVIIN)
(XXIX)

L (XXVII), (-XXVIII), (XXIX).
L (XXVII), ()-(XVIII), (XXIX).
L (XXVII), (kxmu), (XXIX).
L (XXVII), (-xxvm), (XXIX).
L (XXVIT), (XXVII), (XXIX).
L (XXVII), ()-(XVIII), (XXIX).

L (XXVID), ()-(XVIII), (XXIX).

(15)



(

7
6

OXXXID), (XXXIIT).

7
6

OXXXID), (XXXIIT).

7
6

OXXXID), (XXXIIT).

7
6

(XXX, (XXXIIT).

7
6

(XXX, (XXXIIT).

7
6

OXXXIE), (XXXIIT).

7
6

XXX, (XXXIIT).

7
6

(XXX, (XXXIIT).

7
6

O NO N o N

(15)

n=2n=

(6)

n=2n-=

(6)

n,=3, =

(6)

n=4,n=

(6)

n,=5 n=

(6)

n=6,n=

(6)

n,=0,n=

(6)

n,=0,n=

(6)

n=1n=

(6)

(16)

n=2n-=

(6)

n,=3, n=

(6)

n, =4, n,=

(6)

Ps =7, Pg =1 py, =13;

Ps =5, Py =4, p, =12,

Ps =3, Ps =7, pp =11,

ps =1, pg =10, p, =10;

3n=0 n=3,
(15)

0 n,=2 n=4,
(15)

1n,=1 n =3,
(15)

2n=0 n=2,
(15)

0,n =1 n=2,
(15)

1n,=0 n =1,
(15)

Ln,=2 n=>,
(15)

4,n,=0 n=4,
(15)

4,n,=0 n=3,

Ps =6, Py =2, p, =14,
Ps =4, Py =5, p; =13;
Ps =2, Py =8, py =12,

2n=1 n=3,
(16)

3 n=0 n=2,
(16)

1n=1 n=2,
(16)

247

© (XXX)

:-(XXX),
(XXX),
:-(XXX),
) (XXX),
(XXX),
:- (XXX),

© (XXX),

(XXX)
(XXXI)
(XXXII)
(XXX

, (XXX,

(XXXI),

(XXXI),

(XXXI),

(XXXI),

(XXXI),

(XXXI),

(XXXI),

(16)

(XXXIV)
(XXXV)
(XXXVI)

- (XXXIV), (XXXV), (XXXVI).
L (XXXIV), (XX-XV), (XXXVI).

L (XXXIV), (X)-(XV), (XXXVI).



O NOoO NOoOO N NN

oNOoONOoO~NO~NO~NOONOONOONONOoO N

n, =5,

(6)

n,=6,

(6)

n,=0,

(6)

n,=0,

(6)

n,=1,

(6)

(17)

n, =1,

(6)

n=2,

(6)

n=2,

(6)

n,=3,

(6)

n, =4,

(6)

n, =4,

(6)

n, =5,

(6)

n,=0,

(6)

n,=0,

(6)

n, =1,

(6)

(18)

n=2n,=0 n =1,
(16)

n,=0n,=1 n =1,
(16)

%:3, n, =1 nl:41
(16)

n,=0,n,=3 n =5,
(16)

n=0n,=3 n =4,

Ps =5, Py =3, p, =15;
Ps =3, Ps =6, p, =14,
Ps =1 Py =9, p, =13;

%:3, n4:]_ nl:31
(17)

n=4n,=0 n=2,
(17)

rE::L n4:2 nl:31
17)

n=2n,=1 n=2,
17)

n=0n,=2 n=2,
17)

%:3, n4:0 nl:11
17)

=], n4:]_ nl:11

17)

n,=5n,=0 n=3,
17)

nn=2n=2 n=4,
17)

n,=5n,=0 n=2,

Ps =6, Py =1 p, =17,
Ps =4, Py =4, p, =16,
Ps =2, Py =7, pp =15;

248

L (XXXIV), (X)-(XV), (XXXVI).
T (XXXIV), (XXXV), (XXXVI).
© (XXXIV), (XXXV), (XXXVI).

L (XXXIV), (X)éXV), (XXXVI).

(17)

(XXXVII)
(XXXVIIN
(XXXIX)

L (XXXVII), (x-xxvm), (XXXIX).
L (XXXVII), (x>-<xvu|), (XXXIX).
L (XXXVII), (x-xxvm), (XXXIX).
L (XXXVII), (x;<xvu|), (XXXIX).
L (XXXVII), (x>-<xvu|), (XXXIX).
L (XXXVII), (x;<xvu|), (XXXIX).
L (XXXVII), (>-<xxvu|), (XXXIX).
L (XXXVII), (x>-<xvu|), (XXXIX).

- (XXXVII), (x>-<xvu|), (XXXIX).

(18)

(XXXX)
(XXXXI)
(XXXXII)



o NoNoNoOoO~NOoONoNOoONOONO NN

7
6

(XXXXV).

7
6

(XXXXV).

7
6

(XXXXV).

7
6

(XXXXV).

7
6

(XXXXV).

7
6

(XXXXV).

n=1n=

(6)

n=2n=

(6)

n=2n=

(6)

n,=3, n,=

(6)

n,=3, =

(6)

n, =4, n,=

(6)

n,=5 n=

(6)

n,=0,n,=

(6)

n,=0,n=

(6)

n=1n=

(6)

(19)

n=1n=

(6)

n=2n-=

(6)

n=2n-=

(6)

n,=3, n=

(6)

n,=3, n=

(6)

n, =4, n,=

(6)

2n=2 n=3, .
(18) - (XXXX), (XXXXT), (XXXXII).
0 n,=3 n=3, .
(18)  (XXXX), (XXXXD), (XXXXII).
3n=1 n=2, .
(18)  (XXXX), (XXXXD), (XXXXII).
1n=2 n=2, )
(18)  (XXXX), (XXXXD), (XXXXII).
4,n,=0 n =1, :
(18)  (XXXX), (XXXXI), (XXXXII).
2n=1 n =1, :
(18)  (XXXX), (XXXXD), (XXXXII).
0 n,=2 n =1, :
(18)  (XXXX), (XXXXI), (XXXXII).
1n,=3 n=4, :
(18)  (XXXX), (XXXXD), (XXXXII).
4n,=1 n=3, .
(18) 2 (XXXX), (XXXXI), (XXXXII).
1n,=3 n=3,
(19)
Ps =5, Py =2, p, =18; (XXXXIIN)
Ps =3, P4 =5, pp =17, (XXXXIV)
Ps =1, Py =8, p, =16; (XXXXV)
4n,=1 n=2, )
(19) o (OXXXXIND,  (XXXXIV),
2n=2 n=2, :
(19) o (XXXXI, (XXXXIV),
5n=0 n =1, .
(19) o (XXXXIN, (XXXXIV),
0,n,=3 n=2, :
(19) o (XXXXI, (XXXXIV),
3n=1 n =1, .
(19) o (XXXXI, (XXXXIV),
1n=2 n =1, )
(19) o (XXXXI, (XXXXIV),

249



7 n=0,n=0n,=4 n=4, .
6 (6) (19) o (XXXX, (XXXXIV),

(XXXXV).
7 n=0n=3n=2 n =3, .
6 ©6) (19) L (XXXXI), (XXXXIV),
(XXXXV).
7 n=0,n=6n,=0 n=2, )
6 ) (19) L (XXXXI), (XXXXIV),
(XXXXV).
!
& -
1. "
I /Il 6 )
- ( 38 .(,
2023.—-7? 18.—(.27-35.
2. # , .6. 3 : .-
3 :( 00. ,1994. - 102 .
3. # . 6.) I
-3 2011, -2 21.—(.4-37.

4. Grubler M. Allgemeine Eigenschaften der zwanglaufigen ebenen kinematischen
Ketten // Civilingenieur. Leipzig. — 1883. —? 29.-". 167-200.

5 # , .6., A 3.(. -
. Martin Gribler «Allgemeine Eigenschaften der zwanglaifigen ebenen kinemat-
ischen Ketten», , 1883 . /I . -

-3 ,
2009. — ( . 73-95.

250



W4 517.912

DIFFERENTIAL EQUATIONS THAT LEAD TO DECAYING EQUATI ONS

g"

kvvaul@mil.ru

kvvaul@mil.ru
$/" $..

kvvaul@mil.ru

L L &
[1, c. 4-6]. * ,

% .
% ,

Q(x), P(x)  N(x)
"%

A

%

[2, c.

%

%

g]. "

251

AND THEIR METHODS FOR SOLVING

Zhuchkov I.A.

PhD in Technical Sciences,

Associate Professor,

Krasnodar Higher Military Flight School
kvvaul@mil.ru

Turchin V.A.

PhD in Pedagogical Sciences,
Associate Professor,

Krasnodar Higher Military Flight School
kvvaul@mil.ru

Deykun D.G.

PhD in Pedagogical Sciences,
Associate Professor,

Krasnodar Higher Military Flight School
kvvaul@mil.ru

Abstract. Modeling of mechanical and
physical processes is often performed
using differential equations. The article
discusses methods for solving homogene-
ous differential equations, which, after a
series of transformations, are reduced to
decaying equations. Practical examples
demonstrate the mathematical methods
for reducing differential equations to de-
caying equations. The article describes an
electronic textbook developed by the au-
thors to help students learn differential
equations and methods for solving them.

Keywords: differential equations, decay-
ing equations, solution methods, the
method of separating variables, mathe-
matical modeling.
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Abstract. In this article, the authors ex-
plore the historical stages of development
of unique autogyro aircraft, which are both
an airplane and a helicopter, from the
concept's inception to its practical applica-
tion.

Keywords: gyroplane, rotorcraft, rotor,
autorotation, tractor or pusher propeller,
speed, flight range, engine thrust, vertical
take off.
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Abstract. The article examines the pro-
spects for the use of artificial intelligence
(Al) in the field of education, its impact on
the personalization of learning, automation
of administrative tasks, inclusive education
and forecasting student academic perfor-
mance. Examples of using Al to create
individual learning trajectories, virtual as-
sistants and chat-bots, as well as automat-
ic know ledge assessment systems are
given. Special attention is paid to issues of
ethics, data protection and the need for
transparency of Al algorithms. The identi-
fied advantages and challenges show that
Al can significantly increase the accessibil-
ity and effectiveness of learning, creating
prerequisites for an inclusive and flexible
educational process of the future.

Keywords: artificial intelligence; educa-
tion; ethics; personalization of learning;
data protection; algorithmic bias; the role

of teachers; accessibility of technology;
recommendations.
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Abstract. The article examines the key
elements of a multi-layered counter-
unmanned aerial system (C-UAS) de-
fense. In particular, it explores the concept
of a radar surveillance field for detecting
low-altitude UAVs and the deployment of
specialized interceptor drones (for exam-
ple, the Raytheon Coyote). It describes the
operating principles of such systems and
the tasks they perform, with attention to
technical details — for example, integrating
radar networks into a unified command-
and-control system and employing artificial
intelligence (Al) in the navigational guid-
ance of the interceptors.

Domestic (Russian) approaches are ex-
amined - specifically, Russian develop-
ments of Airspace Control Systems
( , or Airspace Control System, ACS)
that integrate multi-static radar stations,
and analyses of the per-engagement ef-
fectiveness (often called “single-shot Kkill
probability”) of so-called “anti-kamikaze”
interceptor drones. For comparison, inter-
national practices are discussed: in the
United States - layered architectures
combining radar and electro-optical sen-
sors, electronic warfare (EW) measures,
and autonomous interceptors (such as the
Coyote UAS); in China — the FK-3000 self-
propelled short-range air-defense system
equipped with a 30 mm autocannon and
multiple guided missiles; and in Europe —
high-rate-of-fire cannons using high-
velocity projectiles, as well as directed-
energy systems such as lasers and high-
power microwave (HPM) weapons.

Finally, an analysis of major challenges is
presented (including the small radar cross-
section of UAV targets, the rapid evolution
of drone threats, and cost constraints) and
prospects for future development — notably
the integration of Al, directed-energy
weapons, and multi-layer defense algo-
rithms. This comprehensive assessment
aligns with current NATO and DoD termi-
nology for counter-UAS defense — describ-
ing layered sensing and engagement,
networked C2, electronic warfare and
kinetic/non-kinetic effectors, and the role
of advanced technologies in future sys-
tems

Keywords: UAVs (Unmanned Aerial Ve-
hicles), Radar detection field, Airspace
Control System (ACS), Interceptor drone
(UAV interceptor), Counter-UAS (C-UAS),
Laser weapon (directed-energy weapon),
Multi-layered air defense.
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THE CADET'S WORLDVIEW AS AN INTEGRATIVE CATEGORY
IN THE PROCESS OF MASTERING THE PROFESSION OF A MILITARY PILOT
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Abstract. The article discusses the concept
of «professional worldview», its ontological
foundations, and the relationship between
general and professional worldviews in hu-
man life. A comparative analysis of philo-
sophical and psychological definitions of the
concept of «worldview» shows that a per-
son's worldview is related to their
«worldview» and is a complex dynamic sys-
tem. A person's worldview influences their
decisions, choices, and actions. This article
examines the worldview of a cadet as an
integrative category in the process of master-
ing the profession of a military pilot. The
article examines the influence of the specifics
of military flight activity on the formation of a
professional worldview and emphasizes the
need to develop a professional worldview in
the process of training future pilots. In con-
clusion, it is emphasized that a military pilot's
professional worldview should be considered
as an integrative system of professional
qualities of worldview and perception, which
are formed under the influence of knowledge
and experience in the field of their profes-
sional activity. It is the system of views on the
world around us through the prism of our
professional affiliation that forms the essence
of a professional pilot's worldview.

Keywords: worldview, professional
worldview, the cadet, military pilot, military
aviation school, the educational process.
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THE WEST'S PROXY WAR AGAINST RUSSIA: THE COGNITIVE SPHERE
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Abstract. The concept of proxy war and
its main discourses are defined, the Rus-
sophobic essence of the content of the
cognitive sphere of this war of the West
against Russia is revealed in political,
philosophical and legal aspects. A meth-
odology for patriotic education of our
youth, an offensive strategy in the fight
against hostile propaganda is proposed.

Keywords: proxy war, cognitive sphere,
Russophobia, methods of information
warfare, politics, philosophy, law, ideology.
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Abstract. This article presents the results
of an analysis of the prerequisites for the
formation and development of military-
political work in the Armed Forces of the
Russian Federation. The author attempts
to outline the contours of its evolution.
Based on an analysis of events and facts,
the author characterizes the prerequisites,
formation, and development of military-
political work as a new military-social insti-
tution in the Armed Forces. Patterns are
identified and trends in the development of
military-political work during the Soviet
period are shown.

Keywords: armed Forces, military per-
sonnel, officers, personnel, educational
work, political propaganda, agitation, in-
formation, military-political work.
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- | Abstract. The article discusses problem
$ of foreign service-men's adaptation in
military higher schools from the perspec-
tive of some factors innuencing this pro-
cess. The work identify various theoretical
# justiflcation of the structural components of
$ the process of socio-cultural adaptation of
0 personality, proposed by Russian scien-
$ ) - | tists. The work reviews various studies
and views the contents and systemati-
zation of factors that activate and develop
the process of sociocultural adaptation of
personality and factors innuencing the
( - | subjective and objective levels. Conclu-
- | sions are made about the future prospects
and directions of research associated with
the process of socio-cultural adaptation of
a personality.

Keywords: adaptation, sociocultural ad-
aptation, sociocultural adaptation factors.
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Abstract. The article is devoted to the
study of the professional thinking of a
specialist in the flight profession. The key
characteristics of professional thinking,
formed under the influence of the specifics
of flight work, are revealed. Such compo-
nents as efficiency, consistency, spatiality,
probabilistic forecasting and emotional
regulation are considered. The conclusion
is made about the need for targeted de-
velopment of these qualities in the process
of professional training. The directions of
the development of professional thinking
among students of the flight profession are
determined.

Keywords: military pilot, flying profession,
professionally important qualities, profes-
sionalism, professional thinking, extreme
situations.
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OPERATIONS AND THEIR FAMILY MEMBERS: ANALYSIS OF LE GAL
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PhD in Philosophy, Associate Professor,
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Khudyakov O.K.
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Abstract. The modern support system for
participants in a special military operation
(SVO) includes a variety of guarantee
esand payments. The article provides a
comprehend sive overview of the regulato-
ry frame work and practice of social sup-
port for participants in a special military
operation and their family members in the
period 2022-2025. Legislative initiative
soncash payments are analyzed. Region
alinitiatives are being considered. Atten-
tion is paid to the problems of implement
ingexisting social guarantees. Improve-
ment measures are proposed.

Keywords:  special military operation
(SVO), social guarantees, legislative
framework, legal framework, statein
surance, regulations, payments, social
protection.
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$ - | Abstract. This article investigates premis-
es to the formation of Russian aviation, the
contribution of Russian inventors to devel-
) opment of national aviation, whose scien-
) . - | tific advancements were unmatched not
$ _ | only in their time, but many years after.
It presents the chronological analysis of
! ! scientific achievements of Russian de-
signers and inventors, who made Russia
to be righteously called «The motherland
of aviation».

- | Keywords: aviation science and technol-
ogy, aircraft, development, Russian de-
signers and inventors, aviation.
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FORMATION OF TERMINOLOGICAL COMPETENCE
IN THE SPECIALTY LANGUAGE (REO) FOR FOREIGN CADETS
AT A MILITARY AVIATION UNIVERSITY
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Abstract. The article presents an analysis

0" &( ' $ of aviation terminology in technical texts
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for military personnel, as well as tasks for
working in a foreign audience in the lan-
- | guage of the specialty in the main courses.
The article discusses modern methodolog-
ical approaches to the formation of termi-
nological competence among foreign mili-
tary personnel in the context of the digitali-
zation of aviation systems and the increas-
ing complexity of onboard equipment.

- | Keywords: specialty language, foreign
languages, technical text, aviation terms,
terminology competence, teaching meth-
ods, military aviation university.
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. - | Abstract. In the article describe about
# _ | pilots of Brazilian expedition corpus, they
! participate in the combat missions on the
West front.
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Abstract. The article discusses the organ-
ization and implemention of flight simulator
training, its impact on the quality of cadets’
education.
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Abstract. This article examines the provi-
sions of Presidential Decree No. 1495
dated November 10, 2007 (as amended
on June 24, 2025), «On the Approval of
the General Military Regulations of the
Armed Forces of the Russian Federation.»
The main unresolved issue is identified
and justified: military discipline is the strict
and precise adherence to order and rules
- | by all military personnel. Based on the
analysis conducted, the authors explore
the objectives of maintaining military disci-
pline in a military unit.

Keywords: military discipline, regulations,
commander, Constitution, operation, com-
bat training, norms of international hu-
manitarian law, maintaining the moral,
- | political, and psychological state of per-
sonnel, responsibility, types of rewards.
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Abstract. This article examines the geo-
graphical location, lifestyle and main oc-
cupations of the inhabitants of this country.
The main unsolved task has been identi-
fied and justified — to introduce a fellow
student to Libya. Based on the analysis,
the authors investigated the lifestyle of
Libyans.

Keywords: North Africa. The desert, the
foothills of the highlands, the population,
the remains of an ancient city, Greek ru-
ins, ruins of a Roman theater and pagan
temples, religious and historical buildings,
the Sahara Desert, Tripoli, the capital of
Libya.
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. Abstract. This article examines the geo-

$ $ $ # graphical location, lifestyle and main oc-

! cupations of the inhabitants of this country.

The main task is identified and justified —

8 -+ to introduce a fellow student to the Central

1 African Republic. Based on the analysis,

$ $ the authors investigated the lifestyle of a

’ resident of the country. Key words: Central

Africa. A flat or hilly savanna plateau with

a height of about 500 meters (1,640 ft)
above sea level, population.

8 , | Keywords: Central African Republic, hilly
plateau, climate, Sudanese-Guinean sa-
vannahs, French colonial period, the poor-
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Abstract. In the article examines the state
of the study of the problem of the for-
mation of economic culture of students in
a general education institution.

Keywords: economic culture, students,
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- | Abstract. The article briefly highlights
history of genesis of multi-motor aircraft in
the leading world countries, their applica-
) . tion, and future.

- | Keywords: motors, engines, designers,
dimensions, lodlifting capacity.
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Abstract. This article examines the key
factors influencing production develop-
ment and economic growth. It reviews the
literature describing various economic
growth models in developing countries. It
identifies methods for comparing and
evaluating economic development models
for their practical application. Examples of
the use of modern economic growth mod-
els in reforming commodity and factor
markets to alter the supply side of their
economies are considered.

Keywords: economic growth model, capi-
tal, labor costs, technology index, efficien-
cy, return on assets ratio, profit, labor
productivity, comparison methods.
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