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PRINCIPLES OF PROGNOSIS ESTIMATION OF CO-OPERATION ECOSYSTEM-COMPLETE SET OF 
EQUIPMENT OF SERVICEMAN  

P. Bolkot, P. Vankevych, B. Drobenko, M. Platonov, B. Kharchyn 

Development of compatible method, that complex represents essence and conformities to the law of forming of complex 
materials and packages exploited in extreme terms, is the urgent necessity of providing by the modern rigging of the soldieries 
formings, due to the purposeful use of structure and properties of components which are included in the system. Special to actuality 
acquires forming of model of planning of complex material that answers by set constructive and technology and consumers 
properties; making of structural classification of components of materials with the theoretical and practical methods of the directed 
action, which provide achievement of necessary consumers properties; realization of method of application of typical heuristic 
receptions at planning of complex materials and packages of clothes with the set consumers descriptions; forming of logical 
structure of intercommunications of parameters of components of complex materials, which provide consumers properties of fabrics 
and their description on the basis of which creation of complex material or package of clothes (uniforms) is in obedience to the 
certain requirements. To that end outlined row of factors, which influence on battle actions of the ground forces and the analysis of 
physiology indexes is conducted at implementation of different sort of the functional loadings for estimation of reactions and 
determination of bodily condition and health of serviceman subject to the condition certain environment of conduct of battle actions 
and at the certain nervously and muscular loadings which are important in the process of forming of battle equipment. 
Determination of indexes of qualities of textile materials is given taking into account the typical methods of verification and units of 
measuring, base values of indexes of qualities. The key circumstances should be considered to be that the basis for choosing the 
conditions for comparing the clothing system are two points, such as: the level of safety of the subject; the quality and objectivity of 
the results obtained. 

Key words: ecosystem, protective equipment of man, surrounding an environment, temperature, physiology 
parameters,basic values of indexes of qualities. 

 

 
 

: 623.459.7 DOI: https://doi.org/10.33577/2312-4458.32.2025.118-124 
 

. , . , . , . , .  
 

 “ ”,  
 
Article history: Received 11 February 2025; Revised 21 February 2025; Accepted 04 March 2025 

 
  

 
 

  
. , 

. -
.  

 
, -

.  
-

 ( )  
.  TiO2  ( ) 2  H2O  

. 



32 / 2025    119 
 

© . , . , . , . , .  

 
,  ( )  320  400 .  

, , .  
, -

. , , . 
 

, 
 (IV)  (TiO2).  

-
 

. 
 

: , , -
, , , , , . 

 
, ,  

,  -
,  

,  
, , ,  

, , 
 

 ( ), 
 

-
 ( ) . 

,  
 

 [1 4] ( . 1),  
.  

 
, ,  

 
.  

-
. 

 

 
 

. 1.  
: 

 

 a – ;  
b – -84  “ ”;  

c –  “ ”;  
d – -90 

 
,  

, 
,  -

. ,  
,  
,  

 
 

. 
 

,  
,  

-
. 

:  
 

,  
 

; 
 , 

-
, ,  

;  
 

 TiO2  
. 

 
 
 
, 

, .  
-
-

,  
.  

-
, -

 
. , 



120  -   32 / 2025 
 

© . , . , . , . , .  
  

, -
, -

,  [5]. -
 
 

. 
 
 

 [6].  
-

,  
,  

, , 
-
. 
-

 [7]. 
 

. 2. -
 1,  
, , 

-
 2, . 

 
-

 3, .  
 

 
. 2. :  

 

; : 
1 ; 2 ;    

3 ; 4 ; 
5 ; 6  

 
 

 4  
. -

,  
, -

 5 -
 6,  

 30  ( . 3 ).  
, 

 ( . 3 ).  

 
. 3 .  5-   

  
 

-
 “ -

”.  
 (IV)  

,  
 ( . 2).  

 
 (  

) -
,  

. 
 ( ) 

. 3) – -
-

,  
. -

, 
 
 

.  

 
 

. 3 .  (  1 W)  
 

 
 ( -

)  
 [8]: 



32 / 2025    121 
 

© . , . , . , . , .  

- ,  
-
, 

 150 ; 
- ,  ( -

 
); 

-  –  30 000  100 000 
 (  8 ); 

-  
,  

 1   1  ,  
 30%  100%  3 ... 

10 , ; 
-  

 (  
, 

); 
-  15  180 °; 
- ; 
- -  

,  
,  60 ° ; 

- .  
, -

, ; 
-  

, . 
-
-

 “ -
”,  

, -
.  

 
.  

-
,  

. 
-
 

. 
 

 [9]: 
- -

; 
-  

 
; 

-  
 

. 
 ( . 4)  

-
, -

 ( . 2).  

,  ( ) ,  
. 

 

 
 

. 4.  
 

 2 
 

-
  

 
 
-

 
 

 
 

 

  0…15° 3 

  0…30°; 
180…150° 2   <3 

  0…35°; 
180…145° 1,3 < <2 

  35…55°; 
145…125° 2  

  55…85°; 
125…95° 2  

  0…180° 
K 1,3  

min > 
0,4 Imax 

  70…90°; 
110…90° 

1,3 < K ,  
0 < 

0,7 Imax 
 

: 
;  

I0  
= 0);  

Imin,  Imax  
. 

 
, . 

 

   
   

  
   

  
 

.
. 



122  -   32 / 2025 
 

© . , . , . , . , .  
  

 
. 5.   

: 
 

 ;  ;  ;  
 

-
 

 “ ”,  
, -

.  
-
-

,  
, -

.  
 

, , ,  
,  -

,  – , , 
, -

 “  
”  

.  
-
-

. 

 
 
 
 
 

. 6, 7  
) -  [11, 12]. 

   

 
 

. 6.  
 

 ( ) 
-
 

.  
 3,5,  
,  

. , , ., 
 1  

2  4, -
-

 1  ( ,  
, , , , 

).  
 

. 
 

 
 

. 7.  
 3,5  

: 
 

1 – –3,5;  
2 – ; 3 – ;  

4 – ; 5 – ;  
6 – ; 7 – ;  

8 –  
 

 5,  
, -

.  
 (IV) - 

 7, - 
 8 - 

.  TiO2  
,  -

-
 H2O 2 [13]. 

 ( . 8)  
 (IV) -

, -
 

. ,  
,  300 ,  

 2 . 
-

, -
-

 [10] 

0 cosI I . 
 

,  



32 / 2025    123 
 

© . , . , . , . , .  

. 
 

, -
.  

 

 

280-400 

 
 

2

2

d=2

 
. 8.  

 
: ( ) 

 ( ) [14].  
 

 
. 9.  

 
 SS 

 

 
 60 °.  
 “  

”, -
.  

 TiO2, -
 

. 
 TiO2  

 
,  

, -
.  

) -
. 
 
 

 “  
”,  ,   

,  
 

. 

 
1. ,  

 
.  

2.  
 
 

, ,  
 
 

.  
3. ,  

 
.  

 
1. Israeli Army has developed a new armoured personnel 

carrier based on Merkava Mk 2 MBT. Armyrecognition.com, 
30 October 2015. 

2. .   -   
. : http://alternathistory. 

com/  7  2016. 
3.  “ ” -

. 1915-2000 . / . . . 
.:  “ ”, 1999. 
4. , . -90  

. . 1999.  4. 
5. ., ., . -

: 
. :  “ ”, 2015. 176 . 

6. ., ., ., 
., ., .  

-
. 

 « ». 
: , 

2018.  18 (1294). . 23-27. 
7. .  2497584  C1 01  20/00. -

 / . , . . 
 2012119643; . 12.05.12 ; . 10.11.13, .  31. 

8.  .,  .   
-

. . 
2011.  3, . 40-42. [ ] : 
https://www.led-e.ru/archive.php?year=2011&number=3  

9. ., .  
 

. -
 “  

 – ”. : 
, 2011. . . . 84-89. 

10. ., . . 
.: . . , 2015. 125 . 

11. ., ., . -
-

-64.  
. 2017.  1(50). . 147-150. 

12. ., ., . 
 ( )  

. . 
2016.  4(48). . 5-9. 

13. ., ., .,  
.,  .  .  -

.  “ ”. 
: , .  :  
”, 2020.  2 (4). . 28-35. 



124  -   32 / 2025 
 

© . , . , . , . , .  
  

14. ., ., . : 
, , . .: . . 

, 2012. 324 . 

Reference 
1. Israeli Army has developed a new armoured personnel 

carrier based on Merkava Mk 2 MBT Armyrecognition.com,      
30 October 2015. 

2. Igor Samson. (1999), "Tanky` Oplot y` Yatagan  
nadezhda ukray`nskogo tankoproma" [Tanks Oplot and Yatagan  
the hope of the Ukrainian tank industry]. URL: http:// 
alternathistory.com/. Cited November, 7 2016. [in Russian]. 

3. (1999), "Osnovnoj boevoj tank "Ardzhun" Polnaya 
ency`klopedy`ya tankov my`ra. 1915-2000 gg. / Sost. G.L. 
Xolyavsky`j" [Main battle tank "Arjun" The complete 
encyclopedia of tanks of the world. 1915-2000 / Const. H.L. 
Kholyavsky]. Mn.: LLC "Harvest".[in Russian]. 

4. Bahmetov Anatoly`j and Dmy`try`j My`hajlov. 
(1999), "T-90  putevka v zhy`zn`" [T-90 - a ticket to life]. 
Tankomaster.  4. [in Russian]. 

5. Sahnenko N.D., Ved` M.V. and Majba M.V. (2015), 
Konversy`onnye y` kompozy`cy`onnye pokryty`ya na splavah 
ty`tana" [Conversion and composite coatings on titanium alloys] 
: monograph. Khar`kov: NTU “KhPY`”. 176 p. [in Ukrainian]. 

6. Galak O.V., Saxnenko M.D., Karakurkchi G.B., 
Maty`kin O.V., Belousov I.O. and Kosarev O.V. (2018), 
"Metody` ochy`shhennya gazovy`h vy`ky`div vid nebezpechny`h 
himichny`h rechovy`n dlya pidvy`shhennya efekty`vnosti 
fil t̀ruval`ny`h sy`stem" [Methods for cleaning gas emissions from 
hazardous chemicals to increase the efficiency of filtration 
systems]. Bulletin of the National Technical University "KhPI". 
Series: Innovative research in scientific works of students.  
18 (1294). pp. 23-27. [in Ukrainian]. 

7. Patent  2497584 RU C1 B01J 20/00. 
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PROSPECTS OF USING UV-LEDS FOR NEUTRALIZATION OF HARMFUL CHEMICALS 

O. Halak, N. Horokhivska, S. Indykov, A. Horokhivskyi, S. Hnatchenko 

The study of modern samples of weapons and military equipment of foreign countries and Ukraine included an analysis of 
collective protection systems for armored vehicles. The results of the study showed that existing filtration systems effectively protect 
against weapons of mass destruction. However, the issue of protection against hazardous chemicals remains open. A promising 
direction for solving this problem is the modernization of filters-absorbers of armored vehicles by using catalysts for neutralization 
of NHR, in particular oxide systems on titanium alloys under the influence of ultraviolet radiation. This approach will allow for the 
improvement of the operational characteristics of filter-ventilation systems without significant structural changes and substantial 
material costs by additionally installing a grid (mesh) with a layer of titanium oxide catalytic material in the filter absorber. Almost 
any organic substance can be oxidized (mineralized) to CO2 and H2O on the surface of TiO2. 

In modern photocatalytic air purifiers, low-pressure gas-discharge lamps that generate ultraviolet (UV) radiation in the range 
from 320 to 400 nm are widely used. These lamps are mounted inside the device, as a rule, along its central axis. The key element of 
such purifiers are porous media with a layer of photocatalyst applied, which is exposed to UV radiation. The air passing through 
these media is purified from contaminants. 

For the application of photocatalytic technologies for the purification of gaseous toxicants on military equipment and 
stationary facilities, it is proposed to use filter absorbers with a titanium mesh, on the surface of which a layer of titanium (IV) oxide 
(TiO2) is applied by electrochemical method. Work continues on using oxide catalysts on titanium alloys to improve the collective 
defense system for stationary structures and armored vehicles for effective neutralization of hazardous chemical substances. 

Keywords: photocatalysis, collective protection system, toxicants, filter ventilation units (units), organic compounds, oxide 
coatings, alloys, LED, harmful chemicals, titanium.. 

 
 


