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IMPROVEMENT  OF THE DESIGN SOLUTION  OF FUNCTIONAL  CLOTHING  

Summary (Abstract): The article presents the development of a design and technological solution for functional hospital clothing for patients 
with limb injuries. 

Keywords  L functional clothing, limb injuries, shaping, folds. 
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STUDY  OF THE  PROPERTIES  OF REHABILITATION  GARMENTS  FOR CONSUMERS  WITH  
POLYTRAUMAS  OF THE LIMBS  

Summary (Abstract): Rehabilitation products are a f;@-j~- product of the sewing industry. The demand for the range is jl°/@l-@m by 
functionality, aesthetics, hygiene of products and other factors. The article presents the results of a study of correlations between the properties of 
rehabilitation sewing products. 

Keywords : rehabilitation sewing products, properties: psychological, physiological, functional, hygienic. 
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USE OF VIRTUAL  AND AUGMENTED  REALITY  TECHNOLOGIES  IN  MEDICAL  RESEARCH AND 
EXPERIMENTS IN PSYCHOLOGY  

The article is devoted to the analysis of the use of virtual (VR) and augmented (AR) reality technologies in medical and psychological research. 
The possibilities of VR/AR in various ~@kmf of medicine, including diagnosis, treatment, rehabilitation and training of medical personnel, are being 
considered. The use of VR/AR in psychological experiments aimed at studying cognitive processes, behavioral reactions and the development of new 
psychotherapeutic techniques is being investigated. The advantages and disadvantages of introducing VR/AR into f-j@lgj~- practice are analyzed, taking 
into account technical, ethical and methodological aspects. In conclusion, promising areas for further research and development in the ~@km of VR/AR 
applications in medicine and psychology are highlighted. 

Keywords:  virtual reality, augmented reality, medical research, psychological research, diagnosis, treatment, 
rehabilitation, learning, cognitive processes, behavior, psychotherapy, simulation, visualization, immersion, realism, interactivity, 
experiments, medicine, psychology. 
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VR/ AR 24'7"F1 'EM "4'1 #'4"6%  H?  % 9"711 #"A <K 5'%@ ".#':< 8%9"716% 'EM 4%84%9"#:< 214." %7'8'4"6%  H? 
27% "6 71A1 '(M 2"6HB1 '1 jCC1:#'6 ".#' 41%9'7'#%&'"  H? 24"@4%II ' <7<AB1 '1 :%A1.#6% F'8 ' 2%&'1 #"6) 
¡%24'I14M VR-24'7"F1 '( 57( 4%  1E 5'%@ ".#':' 9"718 ' 7/&@1EI14% '7' AR-24'7"F1 '( 57( :" #4"7( 24'1I% 
71:%4.#6) 

u #1@4%&'( VR/ AR . 54<@'I' #1? "7"@'(I' ¦uuM I%B'  "1 "9<A1 '1¢) u #1@4%&'( VR/ AR . '.:<..#61 - 
 HI ' #1771:#"I ¦w14." %7'8%&'( VR/ AR "2H#% 57( :%F5"@" 2%&'1 #%¥<A%.# ':% '..715"6% '(¸ w14." %7'8%- 
&'( VR/ AR "2H#% 2"86"7'# ."85%6%#/ ' 5'6'5<%7/ H1 .'I<7(&'' ' .&1 %4''M <A'#H6%Ks'1 "."91  ".#' :%F5"@" 
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2%&'1 #% '7' <A%.# ':% '..715"6% '(M #%:'1 :%: 6"84%.#M 2"7M "94%8"6% '1M :<7/#<4 H1 "."91  ".#' ' 7'A H1 2415- 
2"A#1 '() Ë#" 2"6H.'# jCC1:#'6 ".#/ VR/ AR-#14%2'' ' '..715"6% 'EM % #%:F1 .517%1# '? 9"711 :"IC"4# HI' ' 918- 
"2%. HI' 57( <A%.# ':"6) 

,"851E.#6'1 6'4#<%7/ "E 41%7/ ".#' I"F1# #%:F1  %4<B'#/ 4%9"#< .1 ."4 "E .'.#1IH) 24' 2"@4<F1 '' 
6 6'4#<%7/ <K 41%7/ ".#/  1:"#"4H1 2"7/8"6%#17' 2"4"E '.2H#H6%K# .'I2#"IH <:%A'6% '() p%:"1 2"@4<F1 '1 2"- 
4"E 24'6"5'# : 24"(671 'K #%:'? .'I2#"I"6M :%: #"B "#%M @"7"6":4<F1 '1M 2"6HB1  %( 2"#7'6".#/M 9715 ".#/M 
2"#14( 4%6 "61.'( ' #)5) [2, .) 52] 

w4"6151  HE % %7'8 24'I1 1 '( #1? "7"@'E 6'4#<%7/ "E ' 5"2"7 1  "E 41%7/ ".#' (VR/AR)  6 I15'&' - 
.:'? ' 2.'?"7"@'A1.:'? '..715"6% '(? 51I" .#4'4<1# '? 8 %A'#17/ HE 2"#1 &'%7 57( #4% .C"4I%&'' j#'? "97%- 
.#1E) VR/AR  "#:4H6%K#  "6H1 6"8I"F ".#' 57( 5'%@ ".#':'M 71A1 '(M 41%9'7'#%&''M "9<A1 '( I15'&' .:'? 4%9"#- 
 ':"6 ' 24"6151 '( 2.'?"7"@'A1.:'? j:.214'I1 #"6M 2415".#%67(( ' #14%:#'6 H1M 41%7'.#'A H1 ' :" #4"7'4<1IH1 
.415H)m]n 

, I15'&' .:'? '..715"6% '(? VR/AR  '.2"7/8<K#.( 57( 6'8<%7'8%&'' .7"F H? I15'&' .:'? 5%  H?M I"51- 
7'4"6% '( ?'4<4@'A1.:'? "214%&'EM "9<A1 '( I15'&' .:"@" 214." %7% ' "9189"7'6% '( 24' 9"718 1  H? 24"&15<- 
4%?) , 2.'?"7"@'A1.:'? '..715"6% '(? VR/AR  2"86"7(K# '8<A%#/ :"@ '#'6 H1 24"&1..HM 2"6151 '1 6 j:.#41I%7/- 
 H? .'#<%&'(? ' 4%84%9%#H6%#/  "6H1 2.'?"#14%216#'A1.:'1 I1#"5':') 

¡1.I"#4(  % .<s1.#6<Ks'1 #1? 'A1.:'1 ' j#'A1.:'1 "@4% 'A1 '(M 241'I<s1.#6% '.2"7/8"6% '( VR/AR  
6 I15'&' .:'? ' 2.'?"7"@'A1.:'? '..715"6% '(?  1".2"4'IH) VR/AR  2"6HB%K# 41%7'.#'A ".#/ ' 2"@4<F1 '1 
6 '..715"6% '(?M "91.21A'6%K# :" #4"7/  %5 2141I1  HI' ' .#% 5%4#'8%&'K <.7"6'EM 2"6HB%K# 918"2%. ".#/ 
<A%.# ':"6 ' '..715"6%#171EM ' I"@<# 9H#/ j:" "I'A1.:' jCC1:#'6 HI') 

w14.21:#'6H 4%86'#'( #1? "7"@'E VR/AR  6 I15'&' 1 ' 2.'?"7"@'' .6(8% H . 4%86'#'1I  "6H? VR/AR  
24'7"F1 'E 57( 5'%@ ".#':'M 71A1 '( ' 41%9'7'#%&''M ' #1@4%&'1E VR/AR . 54<@'I' #1? "7"@'(I'M 214." %7'8%- 
&'1E VR/AR  "2H#% ' 4%.B'41 '1I "97%.#1E 24'I1 1 '( VR/AR  6 j#'? "97%.#(?) ¨%7/ 1EB'1 '..715"6% '( ' 4%8- 
4%9"#:' 6 j#"E "97%.#'  1"9?"5'IH 57( 2"7 "E 41%7'8%&'' 2"#1 &'%7% VR/AR  6 I15'&' .:'? ' 2.'?"7"@'A1.:'? 
'..715"6% '(?) 

!#$%(+ .#02324579:&; 42<9%7 0!=94.( 2>?9A739%%(C %!#0D 0!%454!7 =5:2A2=A05C %!#0 
M:.CaB,? !GIG 
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, .#%#/1 2415.#%671  6.1.#"4"  'E "98"4 ."641I1  H? .#4%#1@'E 24"#'6"51E.#6'( DDoS-%#%:%IM :"#"4H1 
2415.#%67(K# ."9"E .14/18 <K <@4"8< 57( " 7%E -.146'."6 ' 9'8 1.% 6 &17"I) |%..I"#41 H 4%87'A H1 #'2H DDoS-%- 
#%:M 6:7KA%( "9}1I H1 %#%:'M %#%:'  % 24"#":"7H ' %#%:'  % <4"6 1 24'7"F1 'EM % #%:F1 2"54"9 " "2'.% H jCC1:- 
#'6 H1 I1#"5H 8%s'#H "# :%F5"@" '8  '?) r."9"1 6 'I% '1 <517(1#.( :"I271:. "I< 2"5?"5< : "91.21A1 'K 918"- 
2%. ".#'M 6:7KA%Ks1I< I "@"<4"6 16<K 8%s'#<M 41@<7(4 "1 #1.#'4"6% '1 ' %5%2#%&'K .#4%#1@'E : '8I1 (Ks1I<.( 
7% 5B%C#< <@4"8) o17/ .#%#/' L 2415".#%6'#/ A'#%#17(I ' C"4I%&'K " DDoS-%#%:%?M jCC1:#'6 H? .#4%#1@'(? ' ' - 
.#4<I1 #%? 8%s'#HM  1"9?"5'IH? 57( "91.21A1 '(  12414H6 "E ' 918"2%. "E 4%9"#H " 7%E -' C4%.#4<:#<4H) 

 p£q<@z< >p4@0° DDoS, ,x}AFBEA :>:40[ :>:40 B: s<,>,4,SE[ :>:40 B: 7<,?BA s<0S,yAB02[ U:v0>: ,> DDoS, FB,- 
5,7<,?BA?:a U:v0>:[ ?Ax-s<0S,yAB0A[ .A>A?,2 ><:t04[ xAU,s:.B,.>C[ 4,B><FA<E[ :B:S0U ><:t04:[ .A>A?:a xAU,s:.B,.>C[ 40xA<xAU,s:.- 
B,.>C[ t0SC><:w0a ><:t04:[ >A.>0<,?:B0A B: s<,B04B,?AB0A[ WA F, SQL-0B}A4w00[ XSS. 

A.M. Andreeva  

Saint Petersburg State University of Industrial Technologies and Design 
191180, St. Petersburg, Bolshaya Morskaya, 18 

DDOS ATTACKS  AND PROTECTION:  A REVIEW OF THREATS AND EFFECTIVE STRATEGIES 

This article provides a comprehensive overview of modern strategies for countering DDoS attacks, which pose a fjplj~-9lg threat to online 
services and businesses in general. Various types of DDoS attacks are examined, including volumetric attacks, protocol attacks, and application layer 
attacks, and @À@-gjn@ methods of protection against each are described in detail. Particular attention is paid to a comprehensive approach to security, 
including multi-layered protection, regular testing, and adaptation of strategies to the evolving threat landscape. The aim of this article is to provide 
readers with information on DDoS attacks, @À@-gjn@ protection strategies, and the necessary tools to ensure the continuous and secure operation of online 
infrastructure. 

Keywords:  DDoS, volumetric attacks, protocol attacks, application layer attacks, DDoS protection, multi-layered protection, web 
application, network gd9Á-[ security, countermeasures, gd9Á- analysis, network security, cybersecurity, gd9Á- ~kg@djlp[ penetration testing, WA F, SQL 
injection, XSS. 

,  %B1I I'41 9'8 1. ' :" #%:#H I1F5< 2"7/8"6%#17(I' ' "4@% '8%&'(I' 6.1 .'7/ 11 8%6'.(# "# 4%9"#H " - 
7%E -.146'."6M 6 .6(8' . j#'I 8%s'#% "# DDoS-%#%: .#%7% 6%F HI %.21:#"I 918"2%. ".#') ¨%  %( .#%#/( 24157%@%1# 
6.1.#"4"  'E "98"4 jCC1:#'6 H? .#4%#1@'E 57( 24"#'6"51E.#6'( j#'I <@4"8%I) |%9"#% 4%..I%#4'6%1# 4%8 H1 6'5H 
DDoS-%#%:M <@7<97(1#.( 6 .#4%#1@'' 8%s'#H ' :"I271:. "@" 2"5?"5% : "91.21A1 'K 918"2%. ".#' ' C4%.#4<:#<4) 
o17/K .#%#/' (67(1#.( ' C"4I'4"6% '1 A'#%#17( " DDoS-%#%:%? ' jCC1:#'6 H? .#4%#1@'(? ' ' .#4<I1 #%? 8%s'#H) 

DDoS (Distributed Denial of Service) L j#" #'2 :'914%#%:'M 24' :"#"4"I 24"'.?"5'# "#24%6:% 9"7/B"@" :"7'- 
A1.#6% 8%24"."6  % "241517É  HE 619-41.<4. . &17/K 2141@4<8:' &1716"@" .14614% 9"7/B'I "9}ÉI"I #4%C':%M 6 41- 
8<7/#%#1 A1@" I"F1# 24"'8"E#' .9"E 4%9"#H .146'.% '7' .1#') :#<%7/ ".#/ 5%  "E 24"971IH 2".#"(  " 6"84%.#%1#M 
#%: :%: DDoS-%#%:' .#% "6(#.( 9"711 .7"F HI'M I"s HI' ' 5".#<2 HI' 57( 87"<IHB71  ':"6) r ' I"@<#  % 1.#' 
8 %A'#17/ HE <s149 "4@% '8%&'(IM 6 #"I A'.71 24'61.#' : . 'F1 'K 5"?"5"6 ' "##":< :7'1 #"6) DDoS-%#%:' 8%#4%- 
@'6%K# 4%87'A H1 .C14H j:" "I':' ' 9'8 1.%) ¨7( % %7'8% 4".#% :'914<@4"8 9H7' 68(#H 5%  H1 @7"9%7/ "E .1#' 
&1 #4"6 "A'.#:' #4%C':% StormWall. , 2024 @"5< :"7'A1.#6" DDoS-%#%: 6 I'41 6"84".7"  % 108% 6 .4%6 1 '' . 2023 
@"5"IM A#" @"6"4'# " #"IM A#" 2":%8%#17/ <56"'7.( 6.1@" 8% @"5) StormWall 2415.#%6'7% "#AÉ# " .#%#'.#':1 DDoS-%#%:M 
 % 1@" ". "61 9H7% .".#%671 % 5'%@4%II%M 2":%8H6%Ks%( 4%.2415171 '1 DDoS %#%: 2" "#4%.7(I 6 I'41 ¦4'.) 1). 
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|'.) 1. y#%#'.#':% DDoS-%#%: 2" "#4%.7(I 6 I'41 8% 2024 @"5 

p%:F1  % ". "61 5%  H? StormWall, 9H7' 6H(671 H "#4".7' .  %'9"7/B'I @"5"6HI 4".#"I DDoS-%#%: ¦4'.) 2). 

|'.) 2. r#4%.7' .  %'9"7/B'I 4".#"I DDoS-%#%: 6 I'41 8% 2024 @"5 

DDoS-%#%:' "9HA " :7%..'C'&'4<K#  % #4' ". "6 H? 6'5%¸ volumetric attacks, protocol attacks ' application 
layer attacks [1]. r9}1I H1 %#%:' (volumetric attacks), #%:F1 '861.# H1 :%: C7<5M  %24%671 H  % '.#"s1 '1 41.<4."6 
.1#' 2<#1I @1 14'4"6% '( "@4"I "@" 2"#":% #4%C':% '8 4%.2415171  "E .1#' .:"I24"I1#'4"6%  H? <.#4"E.#6M  %- 
8H6%1I"E 9"# 1#"I) Ë#"# I%..'6 HE #4%C':M 5".#'@%Ks'E :"7"..%7/ H? "9}1I"6 6 #14%9'#%? 6 .1:< 5<M .2"."91  
2"7 ".#/K '.A142%#/ 24"2<.: <K .2"."9 ".#/ &1716"E .1#') y'.#1I%M  1 2"5@"#"671  %( : "#4%F1 'K #%:'? %#%:M 
9H.#4" 2141@4<F%1#.( ' .#% "6'#.(  1.2"."9 "E "#61A%#/  % 71@'#'I H1 8%24".HM 24'6"5( : "#:%8< 6 "9.7<F'6% '') 

r. "6 HI 6'5"I "9}ÉI "E %#%:' (67(1#.( DNS (Domain Name System) Amplication. i7"<IHB71  ': "#24%6- 
7(1# I "F1.#6" DNS-8%24"."6  % "#:4H#H1 DNS-.14614H ¦"9s15".#<2 H1 .14614HM 4%841B%Ks'1 41:<4.'6 H1 8%- 
24".H "# :"@" <@"5 "¢M I%.:'4<( IP-%541. "#24%6'#17( 2"5 IP-%541. .6"1E F14#6H) J"@5% DNS-.14614H "#61A%K#M 
" '  %24%67(K# "#61#H  % 2"5517/ HE IP-%541.M #" 1.#/  % F14#6<) w".:"7/:< 4%8I14 DNS-8%24"."6 "9HA "  161- 
7':M % 4%8I14 "#61#"6 8 %A'#17/ " 9"7/B1 ¦97%@"5%4( %I27'C':%&''¢M 24"'.?"5'# 418:"1 <617'A1 '1 "9}1I% #4%C':%M 
 %&171  "@"  % F14#6<) i7"<IHB71  ':M '.2"7/8<Ks'E I "F1.#6" "#:4H#H? DNS-.14614"6M I "@":4%# " <.'7'- 
6%1# I"s ".#/ %#%:') DNS f3eS¼-$VS!T (67(1#.( 61./I% jCC1:#'6 HI 6'5"I "9}1I "E %#%:' 97%@"5%4( 6H.":"I< 
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:"jCC'&'1 #< <.'71 '( #4%C':% ' .7"F ".#' "#.71F'6% '( '.#"A ':%M 2".:"7/:< #4%C': '.?"5'# "# 71@'#'I H? 
DNS-.14614"6) ËCC1:#'6 ".#/ 5%  "E %#%:'  %24(I<K 8%6'.'# "# 5".#<2 ".#' "#:4H#H? DNS-.14614"6) 

UDP (User Datagram Protocol) Ï!!^ L j#" %#%:%M :"#"4%( '.2"7/8<1# "."91  ".#' 24"#":"7% UDP,  1 #419<Ks1- 
@" 24156%4'#17/ "@" <.#% "671 '( ."15' 1 '() r % 8%:7KA%1#.( 6 #"IM A#" 87"<IHB71  ': "#24%67(1# "@4"I "1 :"- 
7'A1.#6" UDP-2%:1#"6  % .14614 '7' 6 .1#/) p%: :%: .14614 6H <F51  "94%9%#H6%#/ :%F5HE 2"7<A1  HE UDP-2%:1#M 
6 1 8%6'.'I".#' "# #"@"M 8%24%B'6%7 "  1@" '7'  1#M 2"#": j#'? 2%:1#"6 9H.#4" 2141@4<F%1# 41.<4.H .1#' ' .14614%M 
24'6"5( : "#:%8< 6 "9.7<F'6% '') ̈ 7( I%.:'4"6:' %#%:<Ks'E I"F1# 2"5I1 (#/ IP-%541.% "#24%6'#171E 6 UDP-2%:1- 
#%?M A#"9H .:4H#/ '.#"A ': %#%:' ' ."?4% '#/ 4%9"#".2"."9 ".#/ .6"'? I%B' ) 

ICMP Ï!!^ L 1s1 "5 % 4%8 "6'5 ".#/ "9}1I H? %#%:) Ë#"# #'2 %#%: ". "6H6%1#.(  % "#24%6:1 "@4"I "@" 
:"7'A1.#6% ICMP-j?"-8%24"."6 ¦8%24".H ' "#61#H ­3STR®¢  % &1716"E .14614 '7' .1#/) ,.1 j?"-8%24".H #419<1# "#61#%M 
A#" ."85%1# 5"2"7 '#17/ <K  %@4<8:<  % 41.<4.H .14614% ' I"F1# 2141@4<8'#/ :% %7 .6(8') ICMP-2%:1#H  1 #419<K# 
2"5#614F51 '( " 2"7<A1 ''M A#" 8%#4<5 (1# "#5171 '1 6415" ". "@" #4%C':% "# 71@'#'I "@") J%: 24%6'7"M ICMP 
Ï!!^ I1 11 jCC1:#'61 M A1I UDP Ï!!^M  " "  I"F1# 9H#/ '.2"7/8"6%  6 ."A1#% '' . 54<@'I' #'2%I' %#%:) #%:% 
ICMP Ï!!^ #%:F1 I"F1# '.2"7/8"6%#/ 2"5I1 < IP-%541.% '.#"A ':%) ¡1:"#"4H1 .1#' "@4% 'A'6%K# ICMP-#4%C': '8 
.""94%F1 'E 918"2%. ".#'M A#" . 'F%1# jCC1:#'6 ".#/ 5%  "E %#%:' [2]. 

|%..I"#4'I ". "6 H1 :" #4I14H 24"#'6 volumetric attacks. w146".#121  "1 8 %A1 '1 'I11#  %7'A'1 %51:- 
6%# "E 24"2<.: "E .2"."9 ".#' .1#'M 2"86"7(Ks1E 2141 ".'#/ 6 18%2 H1 2':' #4%C':%. |%8614#H6% '1 CDN 
(Content Delivery Network) 2"I"@%1# 4%.241517'#/  %@4<8:< 2" I "F1.#6< .14614"6M .I(@A%( #1I .%IHI 6"851E.#6'1 
 % &1 #4%7/ HE 41.<4.) ¡12414H6 HE I" '#"4' @ #4%C':% 6 41%7/ "I 641I1 ' 57( "9 %4<F1 '( % "I%7'E '  1"- 
9HA "E %:#'6 ".#' '@4%1# :7KA16<K 4"7/) y'.#1IH "9 %4<F1 '( ' 2415"#64%s1 '( 6#"4F1 'E (Intrusion Detection 
and Prevention Systems L IDS/IPS) I"@<# %6#"I%#'A1.:' 241:4%s%#/ 21415%A< 5%  H? . 8%615"I" "2%. H? IP-%541."6) 
r@4% 'A1 '1 .:"4".#' (rate limiting) L I1#"5M 24' :"#"4"I 7'I'#'4<1#.( :"7'A1.#6" 8%24"."6 . :" :41# "@" IP-%541.% 
6 "2415171  HE 214'"5 641I1 'M A#" 2"86"7(1# '891F%#/ 2141@4<8:' .14614%) ËCC1:#'6 "1 .415.#6" L '.2"7/8"6% '1 
#4%C':"6H? C'7/#4"6M :"#"4H1 97":'4<K# 2%:1#H . C%7/.'C'&'4"6%  HI' '7' 87" %I141  HI' ?%4%:#14'.#':%I') 
¡%7'A'1 27% % 41%@'4"6% '(  % 24"'.B1.#6'(  1"9?"5'I" 57( 9H.#4"@" <I1 /B1 '( <s149% "# %#%:' ' 6"864%s1- 
 '( : "9HA "I< 41F'I< 4%9"#H) ¡%:" 1&M "97%A H1 .146'.H 8%s'#H "# DDoS 2415".#%67(K# :"I271:. H1 41B1 '(M 
6:7KA%Ks'1 %6#"I%#'A1.:"1 I%.B#%9'4"6% '1M C'7/#4%&'K #4%C':% ' 2".#"(  "1  %97K51 '1M (67((./ 6%F HI 
:"I2" 1 #"I 8%s'#H "# %#%:M "4'1 #'4"6%  H?  % ."85% '1 '89H#"A "@" #4%C':%) 

,%F " 2" 'I%#/M A#"  1 .<s1.#6<1# < '614.%7/ "@" 41B1 '( 57( 8%s'#H "# volumetric attacks. ©<AB'E 2"5- 
?"5 · j#" :"I9' %&'( 4%87'A H? I14 8%s'#HM %5%2#'4"6%  H? : :" :41# HI 2"#419 ".#(I ' ' C4%.#4<:#<41 &1- 
716"@" .146'.%) |1@<7(4 "1 #1.#'4"6% '1 ' I" '#"4' @ .1#' #%:F1  1"9?"5'IH 57( .6"1641I1  "@" "9 %4<F1 '( 
' 2415"#64%s1 '( %#%:) 

#%:'  % 24"#":"7H (Protocol Attacks) j:.27<%#'4<K# <(86'I".#' 6 .2"."91 4%9"#H .1#16H? 24"#":"7"6M A#"9H 
'.#"s'#/ 41.<4.H .14614% ' ' C4%.#4<:#<4HM 5%F1 24' "# ".'#17/ "  19"7/B"I "9}1I1 #4%C':%) r '  %24%671 H 
 % 2141@4<8:< .1#16H? <.#4"E.#6 ¦.14614"6M I1F.1#16H? j:4% "6M I%4B4<#'8%#"4"6M 9%7% .'4"6s':"6  %@4<8:'¢ 2<#1I 
j:.27<%#%&'' I1?% '8I"6 <.#% "671 '( ."15' 1 '(M "94%9"#:' 2%:1#"6 ' #)5) ,I1.#" "#24%6:' "@4"I H? "9}1I"6 
­I<."4 "@"® #4%C':%M Protocol Attacks "#24%67(K# .21&'%7/ " .C"4I'4"6%  H1 8%24".H '7' 2%:1#HM :"#"4H1 #419<- 
K# "# .146'.% '7' .1#16"@" <.#4"E.#6% 9"7/B'? 6HA'.7'#17/ H? 8%#4%# 57( "94%9"#:') Ë#" 24'6"5'# : 2141@4<8:1 
CPU (Central Processing Unit L &1 #4%7/ "1 "94%9%#H6%Ks11 <.#4"E.#6"¢M #%: :%: .146'. 4%.?"5<1# .7'B:"I I "@" 
41.<4."6  % "94%9%#H6% '1 6.1? 8%24"."6M '.#"s1 'K 2%I(#' '8-8% #4%#H 9"7/B"@" "9}ÉI% 2%I(#'  % 2"5514F% '1 
.1..'E '7' "94%9"#:< 2%:1#"6M 8%2"7 1 'K #%97'& .".#"( 'E) ¬7%6 %( &17/ %#%:' - 2141@4<8'#/ .14614M 8%6%7'6 1@" 
8%24".%I'M  % :"#"4H1 "   1 I"F1# 6"641I( "#61#'#/) Ë#" 24'6"5'# : '.A142% 'K 41.<4."6 ' 97":'4<1# 5".#<2 57( 
"9HA H? 2"7/8"6%#171EM #%: :%: .14614 6H <F51  "94%9%#H6%#/ 6415" ". HE #4%C':) 

TCP (Transmission Control Protocol) SYN Flood L B'4":" 4%.24".#4% 1  HE #'2 %#%:'  % 24"#":"7HM :"#"4HE 
'.2"7/8<1#  15".#%#:' 6 I1?% '8I1 <.#% "671 '( TCP-."15' 1 '(M '861.# "@" :%: ­#41?.#"4"  11 4<:"2"F%#'1®) 
,  "4I%7/ "I .&1 %4''M 57( <.#% "671 '( .6(8'M :7'1 # 2".H7%1# SYN-8%24". .14614<M ' '&''4<( ."15' 1 '1) , "#- 
61# .14614 "#24%67(1# SYN-ACK, 2"5#614F5%( 2"7<A1 '1 8%24".% ' ."@7%."6H6%( 2%4%I1#4H ."15' 1 '() ¡% j#"I 
j#%21 .14614 418146'4<1# "2415171  H1 .'.#1I H1 41.<4.HM #%:'1 :%: 2%I(#/M 57( 2"5514F% '( j#"@" ­2"7<"#:4H#"- 
@"® ."15' 1 '(M "F'5%( 8%614B%Ks'E ACK-2%:1# "# :7'1 #%) w"7<A'6 SYN-ACK, :7'1 # "#24%67(1# ACK, 8%614B%( 
24"&1.. 4<:"2"F%#'( ' 2"86"7(( .14614<  %A%#/ 21415%A< 5%  H?) #%:% SYN Flood 51E.#6<1# ' %A1) i7"<IHB71 - 
 ':  %6"5 (1# .14614 I "F1.#6"I SYN-2%:1#"6M 'I'#'4<( 8%24".H  % <.#% "671 '1 ."15' 1 '(M  "  %I141  "  1 "#- 
24%67(1# ACK-2%:1#H 6 "#61#  % SYN-ACK. p%:'I "94%8"IM .14614 6H517(1# 41.<4.H 57( :%F5"@" '8 j#'? C':#'6 H? 
."15' 1 'EM #s1# " "F'5%( ACK. w" I141 2".#<271 '( 6.1 9"7/B1@" A'.7% SYN-8%24"."6M .14614 21412"7 (1# .6"' 
#%97'&H ."15' 1 'E ' 2".#121  " '.A142H6%1# 5".#<2 H1 41.<4.H) , :" 1A "I '#"@1M "  .#% "6'#.(  1.2"."9 HI 
"94%9%#H6%#/  "6H1 8%24".H  % ."15' 1 '1M 6:7KA%( #1M A#" 2".#<2%K# "# 71@'#'I H? 2"7/8"6%#171E) Ë#" 24'6"5'# 
: "#:%8< 6 "9.7<F'6% ''M 517%( .14614  15".#<2 HI [3]. 

TearDrop Attack ¦%#%:% C4%@I1 #'4"6%  HI' 2%:1#%I'¢ · j#" %#%:% #'2% Protocol Attacks, :"#"4%( '.2"7/8<1# 
<(86'I".#/ 6 #"IM :%: "214%&'"  H1 .'.#1IH "94%9%#H6%K# IP-C4%@I1 #H) IP-24"#":"7 2"86"7(1# 4%89'6%#/ 9"7/B'1 
2%:1#H 5%  H?  % 9"711 I17:'1 C4%@I1 #H 57( 21415%A' 2" .1#'M @51 I%:.'I%7/ HE 4%8I14 2%:1#% (MTU - Maximum 
Transmission Unit) I1 /B1M A1I 4%8I14 '.?"5 "@" 2%:1#%) J%F5HE C4%@I1 # ."514F'# ' C"4I%&'KM  1"9?"5'I<K 
57( 1@" .9"4:' "94%# " 6 '.?"5 HE 2%:1#) #%:% TearDrop '.2"7/8<1# .21&'%7/ " .C"4I'4"6%  H1 IP-C4%@I1 #HM 
6 :"#"4H? 8 %A1 '( .I1s1 '( C4%@I1 #"6 2141:4H6%K#.( '7'  1 .""#61#.#6<K# 54<@ 54<@<) ¯"711 :" :41# "M <(86'- 
IH1 .'.#1IH  124%6'7/ " "94%9%#H6%K# .'#<%&'KM :"@5% .I1s1 '1 6#"4"@" C4%@I1 #% I1 /B1 .I1s1 '( 2146"@" 
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C4%@I1 #%M ."85%6%( 2141:4H#'1) ±É '.2"7/8<K# .715<Ks'I "94%8"I¸ %#%:<Ks'E "#24%67(1# 56% '7' 9"711 IP-C4%@- 
I1 #%  % &1716"E .14614) w146HE C4%@I1 # 'I11# "2415171  "1 .I1s1 '1) ,#"4"E C4%@I1 # 'I11# I1 /B11 .I1s1- 
 '1M A1I 2146HEM '7' .I1s1 '1M :"#"4"1 ."85%1# 2141:4H#'1 . 2146HI C4%@I1 #"I) J"@5% &1716%( .'.#1I% 2H#%1#.( 
."94%#/ j#' C4%@I1 #H "94%# " 6 '.?"5 HE 2%:1#M 6"8 ':%1# "B'9:%) , 418<7/#%#1 .'.#1I% #4%#'# 41.<4.HM 2H#%(./M 
2141."94%#/ C%E7M '8-8% A1@" I"F1# 8%6'. <#/M 21418%@4<8'#/.( '7' .#%#/  1.#%9'7/ "E ' "#:%8%#/ 6 "9.7<F'6% '') 

¨4<@'I 6'5"I %#%:'  % 24"#":"7H (67(1#.( Smurf Attack ¦%#%:% yI<4C"6¢M :"#"4%( '.2"7/8<1# <(86'I".#' 
6 .1#16H? 24"#":"7%? IP ' ICMP (Internet Control Message Protocol) 57( 2141@4<8:' &1716"E .'.#1IH .1#16HI #4%C'- 
:"IM 517%( 1É  15".#<2 "E '7' 8 %A'#17/ " 8%I157(( 1É 4%9"#<) i7"<IHB71  ': "#24%67(1# 9"7/B"1 :"7'A1.#6" 
2%:1#"6 ICMP Echo Request (ping)  % B'4":"61s%#17/ HE %541. (broadcast address). µ'4":"61s%#17/ HE %541. · j#" 
.21&'%7/ HE %541. 6 .1#'M :"#"4HE 8%.#%67(1# 6.1 <.#4"E.#6% 6 j#"E .1#' 2"7<A%#/ 2%:1#) J4'#'A1.:' 6%F "M A#" 
87"<IHB71  ': 2"5517H6%1# IP-%541. '.#"A ':% 2%:1#"6 ping. ,I1.#" '.2"7/8"6% '( ."9.#61  "@" IP-%541.%M "  '.- 
2"7/8<1# IP-%541. F14#6HM :"#"4<K ?"A1# %#%:"6%#/) y1#/M :"#"4%( 2"7<A%1# B'4":"61s%#17/ HE ping-2%:1#M 2141.H- 
7%1# 1@" :%F5"I< <.#4"E.#6< 6 j#"E .1#') w".:"7/:< IP-%541. '.#"A ':% 2"5517% M 6.1 <.#4"E.#6% 6 .1#'M 2"7<A'6B'1 
ping-2%:1#HM "#61A%K#  12".415.#61  "  % IP-%541. F14#6H) ±.7' 87"<IHB71  ': "#24%67(1# 5".#%#"A " I "@" j#'? 
B'4":"61s%#17/ H? ping-2%:1#"6M .'.#1I% F14#6H 9<51# 2141@4<F1 % 2"#":"I 6?"5(s'? 2%:1#"6 ICMP Echo Reply 
(pong). Ë#" 2"#4197(1# 24"2<.: <K .2"."9 ".#/M 41.<4.H 24"&1.."4% ' 2%I(#/M 24'6"5( : "#:%8< 6 "9.7<F'6% '') 

y<s1.#6<K# 4%87'A H1 I14H 8%s'#H "# %#%:  % 24"#":"7H) ¡1"9?"5'I" "#:7KA%#/ 7K9H1 24"#":"7HM :"#"- 
4H1  1 '.2"7/8<K#.( '7' 9"7/B1  1  <F H) J%F5HE %:#'6 HE 24"#":"7 2415.#%67(1# 2"#1 &'%7/ <K 2"614? ".#/ 
%#%:') ,.1@5% '.2"7/8"6%#/ 2".715 '1 ' .%IH1 918"2%. H1 614.'' 24"#":"7"6) ¯"711 .#%4H1 614.'' A%.#" 'I1K# 
'861.# H1 <(86'I".#') p%:F1 jCC1:#'6 " '.2"7/8"6%#/ 94% 5I%<j4H 57( :" #4"7( #4%C':%M 4%841B%( #"7/:"  1"9- 
?"5'IHE #4%C':M 24"?"5(s'E A1418 "2415171  H1 2"4#H ' 24"#":"7H) y715<1#  %.#4"'#/ 24%6'7% 94% 5I%<j4%  % 
". "61 24' &'2%  %'I1 /B'? 24'6'71@'E) w".#"(  "1 "#.71F'6% '1 .1#16"@" #4%C':%  % 2415I1# % "I%7'E ' 2"5"- 
84'#17/ "E %:#'6 ".#'M % #%:F1 '.2"7/8"6% '1 ' .#4<I1 #"6 % %7'8% .1#16"@" #4%C':% 2"I"@%1# 6H(67(#/ 24"971IH) 
u.2"7/8<E#1 .'7/ H1 I1#"5H %<#1 #'C':%&''M #%:'1 :%: I "@"C%:#"4 %( %<#1 #'C':%&'( (MFA), 57( 2415"#64%s1- 
 '(  1.% :&'" '4"6%  "@" 5".#<2%) ËCC1:#'6 "E 8%s'#"E (67(1#.( B'C4"6% '1 57( 8%s'#H :" C'51 &'%7/ H? 
5%  H?M 21415%6%1IH? 2" 24"#":"7%I) u.2"7/8<1#.( TLS/SSL 57( B'C4"6% '( 619-#4%C':%M SSH 57( <5%71  "@" 
5".#<2% ' VPN 57( 8%s'#H #4%C':% I1F5< .1#(I') p%:F1  1 I%7" 6%F " 6 1541 '1  %51F "@" <24%671 '( :7KA%I' 
57( 8%s'#H :7KA1E B'C4"6% '(M '.2"7/8<1IH? 24"#":"7%I'M %22%4%# H1 I"5<7' 918"2%. ".#' (HSM L Hardware 
Security Module) 2"718 H 57( ?4% 1 '( ' 8%s'#H :7KA1E) 

,19-24'7"F1 '( .1@"5 ( .#% "6(#.( 6.1 9"711 .7"F HI'M 2415".#%67(( :"I2% '(I 91.&1  H1 6"8I"F ".#' 
' 2"6HB1  <K 24"'86"5'#17/ ".#/) Í"#( j#' 24'7"F1 '( <.:"4'7' 2141?"5 : &'C4"6HI #1? "7"@'(I ' .#%7' 6%F- 
 1EB'I' j71I1 #%I' up-.#1:%M " ' #%:F1 "#:4H7' 57( :"I2% 'E  "6H1 <(86'I".#' 918"2%. ".#') Application Layer 
Attacks, #" 1.#/ %#%:'  % <4"61 / 24'7"F1 'EM  %&171 H  % :" :41# H1 24'7"F1 '( ¦ %24'I14M 619-.14614H¢M '.2"7/- 
8<( .21&'C'A1.:'1 8%24".H 57( '.A142% '( 41.<4."6) Ë#' %#%:' '.2"7/8<K# <(86'I".#' 6 .%I'? 24'7"F1 '(? '7' 
6 .2"."9%? '? 68%'I"51E.#6'( . 54<@'I' 24'7"F1 '(I' ' .7<F9%I') r ' '.2"7/8<K#.( ?%:14%I' 57( :4%F' 5%  H?M 
"#:7KA1 '( .1#1EM  %4<B1 '( 4%9"#H 9'8 1.% ' 6HI"@%#17/.#6% .415.#6 < :"I2% 'E) u? .7"F 11 "9 %4<F'#/M #%: :%: 
#4%C': 6H@7(5'# 71@'#'I HIM #%:F1 j#' #'2H %#%: 2".#"(  " I1 (K#.( ' .#% "6(#.( 6.É 9"711 '8"s4É  HI') #%:' 
 % <4"61 / 24'7"F1 'E I"@<# 9H#/ I "@"A'.71  HI' ' 4%8 ""94%8 HI'M 2"j#"I< < ?%:14"6  1# 15' "E #"A:' 6?"5%M 
:"#"4<K " ' I"@<# '.2"7/8"6%#/M 2"j#"I< :"7'A1.#6" %#%: 4%6 " :"7'A1.#6< <(86'I".#1E 6 .1#16"E ' C4%.#4<:#<41 
"4@% '8%&'') Application Layer Attacks I"@<# 9H#/ 418<7/#%#"I 619-.:4'2#"6M :"#"4H1 "9I% H6%K# 2"7/8"6%#171EM 
'7' 6415" ". H? 5":<I1 #"6M "#24%671  H? 2" j71:#4"  "E 2"A#1 '7' 8%4%F1  H? A1418 USB- C71B- %:"2'#17/) 

w4'I14"I %#%:'  % <4"61 / 24'7"F1 'E I"F1# .7<F'#/ SQL (Structured Query Language) Injection. SQL-' }- 
1:&'( · j#" 4%.24".#4% 1  %( 619-<(86'I".#/M 2"86"7(Ks%( 87"<IHB71  ':< 6I1B'6%#/.( 6 SQL-8%24".HM :"#"- 
4H1 24'7"F1 '1 517%1# : 9%81 5%  H?) ,I1.#" #"@" A#"9H 5%  H1 "94%9%#H6%7'./ :%: 2%4%I1#4H '7' A%.#/ 7"@':' 
24'7"F1 '(M " ' ' #14241#'4<K#.( :%: A%.#' SQL-:"5%) Ë#" I"F1# 24'61.#' : A#1 'K :" C'51 &'%7/ H? 5%  H? 
'8 9%8H 5%  H?M '8I1 1 'K 5%  H? 9%8H 5%  H? ¦6.#%6:1¥"9 "671 'K¥<5%71 'K¢M 6H2"7 1 'K %5I' '.#4%#'6 H? 
"214%&'E 6 9%81 5%  H?M 6"..#% "671 'K ."514F'I"@" C%E7"6M 24'.<#.#6<Ks'? 6 C%E7"6"E .'.#1I1 .14614% 9%8 5% - 
 H?M ' 6  1:"#"4H? .7<A%(? 6H5%A1 :"I% 5 "214%&'"  "E .'.#1I1) ¡%24'I14M 87"<IHB71  ': 66"5'# 6415" ". HE 
SQL-:"5 6 2"71 66"5%  % 619-.%E#1 ¦2"71 7"@' %M 2"'.:% '7' :"II1 #%4'(¢) ±.7' 619-24'7"F1 '1  124%6'7/ " "94%- 
9%#H6%1# 66"5'IH1 5%  H1M j#"# :"5 I"F1# 9H#/ ' #14241#'4"6%  :%: A%.#/ SQL-8%24".% : 9%81 5%  H?M 6 418<7/#%#1 
A1@" 87"<IHB71  ': I"F1# <.21B " "9"E#' %<#1 #'C':%&'K) 

Cross-Site Scripting (XSS) '7' ²1F.%E#"6HE .:4'2#' @ L j#" 1sÉ "5'  #'2 <(86'I".#' 619-24'7"F1 'EM :"#"- 
4HE 2"54%8<I16%1# 6 1541 '1 6415" ". "@" JavaScript-:"5%  % 619-.#4% '&<M :"#"4HE 6H2"7 (1#.( 6 94%<8141 54<@"- 
@" 2"7/8"6%#17(M 2"86"7(( 87"<IHB71  ':< <:4%.#/ cookie-C%E7HM 2141 %24%6'#/ 2"7/8"6%#17(  % 6415" ". HE .%E# 
'7' '8I1 '#/ ."514F'I"1 .#4% '&H) w" .<#'M XSS 2"86"7(1# %#%:<Ks1I< 8%.#%6'#/ 619-.%E# "#"94%F%#/ 6415" ".- 
 HE :"5M :%: 9<5#" j#" A%.#/ .%I"@" 619-.%E#%) ²1F.%E#"6HE .:4'2#' @ 4%9"#%1# .715<Ks'I "94%8"I¸ %#%:<Ks'E 
's1# 619-24'7"F1 '(M :"#"4H1  1918"2%. " "94%9%#H6%K# 2"7/8"6%#17/.:'E 66"5) Ë#" I"F1# 9H#/ 7K9"1 I1.#"M @51 
5%  H1M 66151  H1 2"7/8"6%#171IM "#"94%F%K#.(  % .#4% '&1 918  %571F%s1E "A'.#:' ' j:4% '4"6% '() p'2'A HI' 
I1.#%I' (67(K#.( :"II1 #%4''M C"4IH "94%# "E .6(8'M 2"'.:"6H1 8%24".HM 24"C'7' 2"7/8"6%#171EM URL-2%4%I1- 
#4H) i%#1I 87"<IHB71  ': 6 154(1# 6415" ". HE .:4'2# ¦A%s1 6.1@" JavaScript) 6 619-24'7"F1 '1) ¡%24'I14M 87"<- 
IHB71  ': 2<97':<1# :"II1 #%4'E . 6415" ". HI JavaScript :"5"I) J"@5% 54<@'1 2"7/8"6%#17' 24".I%#4'6%K# j#"# 
:"II1 #%4'EM .:4'2# 6H2"7 (1#.( 6 '? 94%<8141) u7' ?%:14 ."85%1# ..H7:<M ."514F%s<K 6415" ". HE JavaScript :"5 
6 URL-2%4%I1#41) J"@5% 2"7/8"6%#17/ 2141?"5'# 2" j#"E ..H7:1M .:4'2# 6H2"7 (1#.() J"@5% 54<@"E 2"7/8"6%#17/ 
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2".1s%1# 8%4%F1  <K .#4% '&<M 1@" 94%<814 6H2"7 (1# 6415" ". HE .:4'2#M 2"#"I< A#" "  .A'#%1#M A#" "  24'B17 
. 5"6141  "@" 619-.%E#%) 

i%s'#% "# Application Layer Attacks :4'#'A1.:' 6%F % 57( 918"2%. ".#' ."641I1  H? .'.#1IM 2".:"7/:< 'I1 - 
 "  % j#"I <4"6 1 24"'.?"5'# 68%'I"51E.#6'1 2"7/8"6%#171E . 24'7"F1 '(I' ' .7<F9%I') w146".#121  "1 8 %A1 '1 
'I11# 918"2%. %( 4%84%9"#:% (Secure Development Lifecycle - SDL). ¡% j#"I j#%21  1"9?"5'I" '.2"7/8"6%#/ 918"2%.- 
 H1 I1#"5H 24"@4%II'4"6% '(M 24"6"5'#/ 41@<7(4 HE .#%#'A1.:'E ' 5' %I'A1.:'E % %7'8 :"5% 57( 6H(671 '( 2"- 
#1 &'%7/ H? <(86'I".#1EM #%:'? :%: "B'9:' 9<C14%M SQL-' }1:&''M ' Cross-Site Scripting. r9<A1 '1 4%84%9"#A':"6 
24' &'2%I 918"2%. "@" :"5'4"6% '( ' '.2"7/8"6% '1 %6#"I%#'8'4"6%  H? ' .#4<I1 #"6 24"614:' 918"2%. ".#' 
:"5% - :7KA16H1 j71I1 #H SDL. <#1 #'C':%&'( ' %6#"4'8%&'( '@4%K# :7KA16<K 4"7/ 6 8%s'#1 24':7%5 "@" <4"6- 
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ANALYSIS OF THE  EFFECTIVENESS OF REMOVABLE  ELEMENTS  IN  THE  COMPLEX  OF 
PERSONAL PROTECTIVE  EQUIPMENT  FOR MILITARY  PERSONNEL  

The article discusses and analyzes the types of removable protection and various groin protection construction. The analysis -+l~d=@d the need 
to develop new models of removable elements with high protective and ergonomic characteristics based on the use of innovative materials and processing 
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w"7<A1 H I':4":%2.<7H . 71:%4.#61  HI 61s1.#6"I 24"7" @'4"6%  "@" 6H.6"9"F51 '( 57(  % 1.1 '( 
' 8%:41271 '(  % 6"7": '.#"I I%#14'%71) , :%A1.#61 "9"7"A:' '.2"7/8"6%7' .I1./ 24'4"5 H? 2"7'j71:#4"7'#"6 
C'94"' % ' ?'#"8% %) u8<A1 H .6"E.#6% ' .2"."9H 8%:41271 '( I':4":%2.<7  % #1:.#'7/ "I I%#14'%71) 

J7KA16H1 .7"6%¸ C'94"' M ?'#"8% M "9"7"A:% I':4":%2.<7M 71:%4.#61  "1 61s1.#6" 

Filippova A.S., Yakovleva  O.I.,  Sashina E.S. 

Saint Petersburg State University of Industrial Technologies and Design 
191186, St Petersburg, Bolshaya Morskaya Ulitsa, 18 

MICROCAPSULATED  MEDICINES FOR TEXTILE APPLICATIONS  

Microcapsules with a prolonged-release medicinal substance have been obtained for application and ~Q9gj+l on a ~ed+/f material. A mixture 
of natural polyelectrolytes of ~ed+jl and chitosan was used as the shell. The properties and methods of ~Qjlp microcapsules on a textile material have 
been studied. 

Keywords:  ¼gY!STM chitosan, microcapsule shell, medicinal substance 
²':4":%2.<7'4"6% '1 71:%4.#61  H?M 9'"%:#'6 H?M :".I1#'A1.:'? ' 54<@'? F'5:'? ' #6145H? .415.#6 6 2"- 

7'I14 H1 "9"7"A:' B'4":" '.2"7/8<1#.(  % 24%:#':1 57( 2"7<A1 '( #"6%4 H? C"4I 57( 214"4%7/ "@" 24'I1 1 '(M 
 % 1.1 '(  % :"F<M 6"7".HM #1:.#'7/ HE '7' 271 "A HE I%#14'%7) ²':4":%2.<7'4"6% '1 24152"7%@%1# 8%:7KA1 '1 
51E.#6<Ks1@" 61s1.#6% 6 "9"7"A:<M 8%s's%Ks<K "# 6"851E.#6'( 4%84<B%Ks'? C%:#"4"6 ¦%#I".C14 H? <.7"6'EM ?'- 
I'A1.:'? ' 54<@'? ."2<#.#6<Ks'? 41%@1 #"6¢) ²':4":%2.<7'4"6% 'K 2"5614@%K# % #'9'"#':'M  ""#4"2HM 6'#%I'- 
 HM 24"9'"#':'M 24"#'6".<5"4"F H1 ' % #'9%:#14'%7/ H1 2412%4%#HM C14I1 #HM 2%4CKI14 H1 .415.#6% ' .21&'- 
%7/ H1 61s1.#6% [1-3]. 

¨7( :%2.<7'4"6% '( 71:%4.#61  H? ' 54<@'? %:#'6 H? 61s1.#6 6 4%87'A H1 C"4IHM 24'I14M #6145H1 I'- 
:4".C14H '7' 2"7H1 I':4":%2.<7HM '.2"7/8<K# 4%.#6"4'IH1 '7' 2"7<24" '&%1IH1 2"7'I14 H1 "9"7"A:'M 6 8%6'- 
.'I".#' "# 8%5%A :%2.<7'4"6% '( ' "."91  ".#1E 2412%4%#"6) w4'4"5%M .#4"1 '1 ' .#4<:#<4% "9"7"A:' "241517(1# 
.:"4".#/  %.#<271 '( 71A19 "@" jCC1:#%M 1@" 6H4%F1  ".#/ ' 57'#17/ ".#/) w"7'I14 %( "9"7"A:% I"F1# 9H#/ 24"- 
 '&%1I"E 57( 2".#121  "@" 6H.6"9"F51 '( 61s1.#6%M #%:'1 "9"7"A:' A%s1 6.1@" ."85%K#.( '8 2"7'j71:#4"7'#"6, 
% '" H :"#"4H? I"@<# 2415.#%67(#/ 2"7'%:4'7"6H1 ' 2"7'.<7/C" "6H1 :'.7"#H ' '? 24"'86"5 H1M :%#'" %I' I"- 
@<# 9H#/ 2"7'%I' H) Ö%.#" '.2"7/8<K#.( 24'4"5 H1 2"7'j71:#4"7'#H¸ ?'#"8% M C'94"' M :%I15'M %7/@' %#  %#4'(M 
F17%#' H) w4" '&%1I".#/K #%:"E "9"7"A:' ' :' 1#'A1.:'I' 2%4%I1#4%I' 6H.6"9"F51 '(  '8:"I"71:<7(4 "@" 
61s1.#6% (54% <24%67(K# . 2"I"s/K '8I1 1 '( #"7s' H "9"7"A:' ' 6 1B '? 2%4%I1#4"6 (pH, '"  %( .'7%M #1I21- 
4%#<4% ' 54)¢) , <.7"6'(? 67%F "E .415H 2"7'j71:#4"7'# %( .I1./  %9<?%1#M 6 418<7/#%#1 A1@" <617'A'6%1#.( 4%8I14 
2"4 ' ."514F'I"1 :%2.<7H 2".#121  " 6H.6"9"F5%1#.() 

,  %B1E 4%9"#1 '8<A1  24"&1.. 2"7<A1 '( I':4":%2.<7 . 71:%4.#61  HI 61s1.#6"I 24"7" @'4"6%  "@" 
6H.6"9"F51 '( 57(  % 1.1 '( ' 8%:41271 '(  % 6"7": '.#"I I%#14'%71) , :%A1.#61 "9"7"A:' 6H94% % .I1./ 24'4"5- 
 H? 2"7'j71:#4"7'#"6 C'94"' % ' ?'#"8% % [4]. 

u.2"7/8"6%7' C'94"'  B17:"6H? 6"7":"  ":<7/#<41  "@" B17:"24(5% Bombyx mori, "#IH#HE "# F'4"6H? 
' I' 14%7/ H? 61s1.#6 ."@7%. " [5], 6 6'51 4%.#6"4% 6 .I1.' ?7"4'5 :%7/&'(¥j#% "7¥6"5% 6 I"7/ "I .""# "B1 '' 
1/2/8.  |%.#6"4 5'%7'8"6%7' A1418 2"7<24" '&%1I<K I1I94% < Zellu Trans Dialysis Tube T2 c 5'%I1#4"I 2"4 3,5 :¨%) 
Í'#"8%  :4%9%  '8:"I"71:<7(4 HE C'4IH Aldrich 4%.#6"4(7' 6 2 %- "E <:.<. "E :'.7"#1M 4%.#6"4H 2"7'I14"6 .I1- 
B'6%7' ' 5"9%67(7' .B'6%Ks'E %@1 # @7<#%4"6HE %7/51@'5 ' 71:%4.#61  "1 .415.#6" %.:"49' "6<K :'.7"#<) yI1./ 
jI<7/@'4"6%7' 24' 2"I"s' 6H.":".:"4".# "E I1B%7:' 2".71 5"9%671 '( F'5:"@" 2%4%C' % .".#%6% y L y ' ."4- 10 15 

9'#% "71%#% "# Ind. Chimica panzer SRL, Italy. J%2.<7H C'7/#4"6%7'M 24"IH6%7' %&1#" "I ' .<B'7' 24' 40 "y) 
|%.2415171 '1 2" 4%8I14%I I':4":%2.<7 '8<A%7'  % I15'&' .:"I 7%9"4%#"4 "I I':4".:"21 ²':²15-6 24' 

".61s1 '' 2" I1#"5< .61#7"@" 2"7( . <617'A1 '1I 5" 100 4%8) ¨'%2%8"  4%8I14"6 2"7<A1  H? I':4":%2.<7 .".#%6'7 
13,76 L 29,75 I:IM .415 'E 4%8I14 18,7 I:I) 

uJ l<4/1 .21:#4"C"#"I1#4 Shimadzu FTIR ² 8400S . #%971#'4"6% '1I 6 KBr '.2"7/8"6%  57( '51 #'C':%&'' 
.".#%6% 2"7<A1  H? I':4":%2.<7 ¦4'.< ": 1). 
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u861.# "M A#" 57( .21:#4"6 C'94"' % ?%4%:#14 "  %7'A'1 2"7". %I'5 I ¦6%71 # H1 :"719% '( @4<22 yÄr¢M 
%I'5 II  ¦51C"4I%&'"  H1 :"719% '( N-H ' 6%71 # H1 N-C=O), %I'5 III  ¦:"719% '( .6(8%  H? C-N ' N-H, y¡ -y¢ 3 

6 "2415171  H? ' #146%7%? A%.#"# [6]. w"j#"I< ?%4%:#14'.#'A1.:'1 2"7".H 24' 1653, 1539 ' 1238 .I-1  % 2"7<A1 - 
 H? .21:#4%? I':4":%2.<7 "#4%F%K# 241F51 6.1@" :"719% '( %I'5"6 I, II ' III C'94"' %) 

µ'4":%( 2"7".% . 2':"I 24' 3298 .I-1"#4%F%1#  %7'A'1 6"671A1  H? 6 r¡-.6(8' @'54":.'7/ H? ' NH- 
@4<22 ?'#"8% % [7]; 2"7".% .415 1E ' #1 .'6 ".#' 6 "97%.#' 1320L1387 .I-1 .""#61#.#6<1# :"719% 'K r¡-.6(8') 

w"7".% . 2':"I 1653 .I-1 "9<.7"671 % :%49" '7/ HI' @4<22%I' %.:"49' "6"E :'.7"#H [8], @7<#%4"6"@" %7/- 
51@'5% [9], C'94"' % ' ?'#"8% %) 

u #1 .'6 %( 2"7".% 24' 1457 .I-1 .6(8% % . :"719% '(I' :%49" '7/ H? @4<22M % .7%9H1 2"7".H 6 5'%2%8" 1 
1156-1063 .I-1 "#4%F%K# .:171# H1 :"719% '( .6(8%  H? C-N ' C=O. 

, "97%.#' 1360L1000 .I-1 < 6.1? #'2"6 %I' "6 2"(67(K#.( 2"7".H 2"@7"s1 '(M 6H86%  H1 <A%.#'1I yLN .6(- 
8' 6 .:171# H? :"719% '(? I"71:<7H) 

¡% 2"7<A1  H? .21:#4%? ' #1 .'6 H1 2"7".H 24' 2947 ' 2853 .I-1 I"@<# 9H#/ .6(8% H . :"719% '(I' %7'C%- 
#'A1.:'? y-¡ @4<22 ".#%#"A "@" ."49'#% "71%#% [10]. 

w".:"7/:< 24' j:.27<%#%&'' :%2.<7'4"6%  "@" .415.#6% 6 :%A1.#61 "#517"A "@" 61s1.#6% 57( #1:.#'7( 6%- 
F1  #1I214%#<4 HE 5'%2%8"  '.2"7/8"6% '(M  %I' '8<A1 H #14I'A1.:'1 .6"E.#6% I':4":%2.<7 24'  %@4161 5" 250 
"y) ¨7( j#"@" '.2"7/8"6%  #14I"% %7'#'A1.:'E :"I271:. NanJing Dazhan Testing Instrument  % 9%81 #14I"@4%6'I1#4'A1- 
.:"@" % %7'8%#"4% DZ²TGA101 ' 5'CC141 &'%7/ "@" .:% '4<Ks1@" :%7"4'I1#4% DZ-¡c^b»»_. ¡% 4'.< :1 2 24'61- 
51 H ¨yJ-p¬ #14I"@4%IIH 6 5'%2%8" 1 #1I214%#<4 25 L 250 "y) 

|'.< ": 2 L p14I"@4%II% I':4":%2.<7 
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²"F " 2"7%@%#/M A#" <5%71 '1 ".#%#:"6 %&1#" % ' j#'7%&1#%#% 6 :"7'A1.#61 0,26 % 24"'.?"5'# 6 ' #146%71 
27-85 "y) z5%71 '1 ".#%#:"6 .6"9"5 "E 6"5H 'I11# I1.#" 24' 97-120 "y (0,21 %), 24' 123-142  %97K5%1#.( 5%7/ 1E- 
B%( 51@'54%#%&'( "94%8&"6 (0,22 %). w".71 5".#'F1 '( #1I214%#<4H 142 "y .:"4".#/ . 'F1 '( I%..H  1.:"7/:" 
6"84%.#%1#M  " ".#%1#.(  18 %A'#17/ " '  1 2416HB%1# 8 % : 250"y) 

¡19"7/B"E j:8"#14I'A1.:'E 2': 24' 220 "y I"F " "# 1.#' : 4%..#1:7"6H6% 'K 2"7'I14 "@" :"I2"8'#% C'- 
94"' -?'#"8% ) w" 5%  HI [11, 12], #14I'A1.:"1 4%87"F1 '1 ?'#"8% %  %A' %1#.( 24' #1I214%#<41 6HB1 240 "yM 
C'94"' % 2".71 300 "y [5, 13]. 

²"F " .517%#/ 6H6"5M A#" 6 '8<A1  "I ' #146%71 #1I214%#<4 I':4":%2.<7H ".#%K#.( .#%9'7/ HI') 
p%:'I "94%8"IM 6 5%  "E 4%9"#1 "#4%9"#% % I1#"5':% I':4":%2.<7'4"6% '( 71:%4.#61  "@" .415.#6% 6 2"7<- 

24" '&%1I<K "9"7"A:< '8 .I1.' 2"7'j71:#4"7'#"6 C'94"' % B17:% ' ?'#"8% % :4%9%M '8<A1 H 4%8I14H I':4":%2.<7M 
'? .".#%6 ' #14I'A1.:'1 .6"E.#6%) ²':4":%2.<7H #14I".#%9'7/ H 24'  %@4161 5" 200-250 yM A#" 2"86"7(1# 41:"I1 - 
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HUMAN RIGHTS AND CIVIL  SOCIETY IN THE CONTEXT OF GLOBALIZATION  

The article analyzes the existing theories of globalization with an emphasis on its economic, social and political consequences. Special attention 
is paid to the legal and legal aspects of the phenomena in society caused by the process of global globalization. It is shown that anti-globalist movements 
are a response to emerging problems and violations of human rights in this process. 
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NEURAL  NETWORKS  IN  3D MODELING:  ANALYSIS OF CAPABILITIES  AND SELECTION  OF 
OPTIMAL TECHNOLOGIES  

The article explores the application of neural networks in 3D modeling. Key aspects are discussed, including model generation, texturing, and 
their use in game development and design. A comparative analysis of the neural networks (Meshy, Genie, BlenderGPT, and TRELLIS) is conducted to 
identify the most @À@-gjn@ solutions for various tasks and to evaluate their strengths and limitations. Special attention is given to the quality of generation 
and the practical application of the generated models. Conclusions are drawn about the current state of technology, its potential, and prospects for use in 
game development and design. The article concludes with recommendations for selecting the most suitable technology. 
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MODERN  APPROACHES TO ENSURING  SECURIT Y AND CONFIDENTIALITY  IN  CLOUD  
ENVIRONMENTS  

The article reviews traditional and modern methods of ensuring data protection from security threads in cloud environments. It also analyzes 
the advantages and limitations of the integration of new technologies and the prospects for the development of cloud security. 
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ANALYSIS OF TECHNIQUES FOR PATTERNMAKING  

This article presents the result of a study of using alternative patternmaking techniques for ¯/ffj9lf« typical ~p/d@f standards. Corrections 
in typical =@l«f ~p/d@f for a range of Russian measurement standards are analyzed. Standard size charts of typical ~p/d@f of Russia, England and 
Germany were compared. A number of mjÀ@d@l-@f in corresponding sets of standard measurements were determined. The basic patterns of =@l«f upper 
body garment are examined, having used comparable values of ease on the chest line of a garment foundation. 
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LAYOUT  OF THE LITERARY  GUIDE TO FYODOR  gChLCGdhlºËh NOVEL  THE IDIOT  

The article is dedicated to the development of a literary guide to Fyodor D+fg+@nfª6«f novel The Idiot. The study explores the features of 
literary tourism as one of the branches of thematic tourism, as well as the fjplj~-9l-@ of literary guides as tools for studying literary works and their 
cultural-historical context. The concept of the guide is presented, encompassing the routes of the l+n@k«f characters, key locations associated with the 
9/gi+d«f life, and the historical realities of the era. The principles of text structuring, font selection, and illustrative material, including archival images 
and contemporary photographs, are described. The relevance of the project is r/fgj~@m[ considering the growing interest in literary tourism and the need to 
popularize ¡+fg+@nfª6«f heritage. 

Keywords:  Fyodor Dostoevsky, The Idiot, literary guide, thematic tourism, literary tourism, St. Petersburg, cultural 
heritage, character routes, historical context, literary locations, literary guide layout. 
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AUTOMATION  IN THE GARMENT INDUSTRY  

The garment manufacturing process is a labor-intensive industry, and enterprises are resorting to various options in an attempt to reduce 
production costs. The introduction of technology has become a vital competitive decision in modern global trade. Automation is being widely implemented 
in various stages of industrial garment manufacturing, such as transportation of raw materials, fabric disassembly, accounting, design, cutting, sewing, 
wet heat treatment and decoration. The purpose of the research is to study modern equipment on the market, its types and capabilities. 

Keywords: automation, sewing equipment, the fourth industrial revolution, robotization, CAD, automated control 
system. 

_ 2011 5,8: F0< U:5,?,<0S s<, ?BA8<AB0A >ARB,S,502 ? y0UBC `AS,?A4:[ A5, xE>[ ><78 0 8,.75 [1, .GX´|G T:BBE2 tAB,FAB B:- 
U?:S0 ÉËA>?A<>:a s<,FE³SABB:a <A?,Suw0aÊG ©<,0U?,8.>?:[ ? s,5,BA U: s,?E³AB0AF s<,0U?,80>ASCB,.>0 0 4:`A.>?:[ B:`:S0 ?BA8<a>C 
B,?EA 0Bt,<F:w0,BBEA >ARB,S,500[ :?>,F:>0U:w0u s<,wA..,?[ 0.47..>?ABBE2 0B>ASSA4> 0 <,x,>,? [2]. (.A µ>, ?E?,80> s<,FE³SAB- 
B,.>C B: B,?E2 7<,?ABC ,<5:B0U:w00 s<,0U?,8.>?:G ©<,5B,U0<7a 0.R,8 s<,FE³SABB,2 <A?,Suw00[ xES0 s,S7`ABE 8:BBEA[ `>, É4 2030 
5,87 ,4,S, 400 F0SS0,B,? ̀ AS,?A4 B: sS:BA>A[ 0S0 14% <:x,`A2 .0SE[ s,>A<au> <:x,>7 0U-U: >,5,[ ̀ >, 0R t7B4w00 .>:B7> ?Es,SBa>C 
s<,5<:FFE 0 <,x,>EÊ [3]. 

©A<A8,?7u s,U0w0u ? <:U?0>00 U:BaS: >ayAS:a s<,FE³SABB,.>C 0 ><:B.s,<>B:a 0Bt<:.><74>7<:G I?>,F:>0U0<,?:BBEA 
.4S:8E[ <,x,>E 8,.>:?v040[ <,x,>E .?:<v040[ S0B00 s, 7s:4,?4A s<,874w00 0 8<G s,U?,Sau> .,4<:>0>C 0U8A<y40 s<,0U?,8.>?: 8, 40%, 
.8AS:>C ><78 `AS,?A4: xASAA xAU,s:.BEF 0 t0U0`A.40 s<,.>EFG 

¶?A2B:a s<,FE³SABB,.>C s,8 ?,U8A2.>?0AF F0<,?,5, B:.><,AB0a B:`:S: FABa>C.a[ ,8B:4, .7vA.>?ABB, s,UyA 0 . FABC³0F 
>AFs,FG ¦vA ? 1980-R 5,8:R B:`:S0 <:..F:><0?:>C 4,BwAsw0u :?>,F:>0U:w00 ³?A2B,2 s<,FE³SABB,.>0[ ,8B:4, yAS:B0A `AS,?A4: 
xE>C 0B80?087:SCBEF s,FA³:S, B:.><,0>C .>:B8:<>BE2 s<,0U?,8.>?ABBE2 s<,wA..G Í>, .?aU:B, . >AF[ `>, ? SA54,2 s<,FE³SABB,- 
.>0 .7vA.>?7A> xA.4,BA`B,A FB,yA.>?, F:>A<0:S,? <:US0`B,2 >,Sv0BE 0 t:4>7<E[ : >:4yA . >AB8ABw0aF0 <:U?0>0a FAS4,.A<02B,5, 
s<,0U?,8.>?:[ `>, .s,.,x.>?7A> s,.>,aBB,F7 0UFABAB0u s<,0U?,8.>?ABB,5, s<,wA..:G ],yB, ,>FA>0>C[ `>, SA54:a s<,FE³SABB,.>C 
s,8?A<yAB: .><AF0>ASCB, FABauvA2.a 4,B}uB4>7<A <EB4:[ ̀ >, ,x7.S,?S0?:A> ̀ :.>7u .FABaAF,.>C :..,<>0FAB>: ? s<,0U?,8.>?A [4]. 

©,µ>,F7 :?>,F:>0U:w0a ? 8:BB,2 .tA<A s,³S: BAFB,5, 0BEF s7>AF[ AA F,yB, B:U?:>C FAR:B0U:w0A2 Ns,?E³AB0A .4,<,.>A2 
0.s,SCU7AF,5, ,x,<78,?:B0a[ .,U8:B0A s<0.s,.,xSAB02 8Sa 7FABC³AB0a ?<AFAB0 0U5,>,?SAB0a ,sA<:w02W 0 w0t<,?0U:w0A2 N?BA8<AB0A s<,- 
5<:FFB,5, ,xA.sA`AB0a 8Sa 7s<:?SAB0a s<,0U?,8.>?:[ 4,FsCu>A<,? . s<,5<:FFBEF ,xA.sA`AB0AF 8Sa 7s<:?SAB0a 8,s,SB0>ASCBEF0 
t7B4w0aF0 B: ,x,<78,?:B00W s<,0U?,8.>?:[ >:4yA s<,0.R,80> ?BA8<AB0A ,x,<78,?:B0a . :?>,F:>0U0<,?:BBEF0 t7B4w0aF0G 

_,?<AFABB,A ³?A2B,A s<A8s<0a>0A 8,SyB, <A³:>C 4,FsSA4. .SA87uv0R U:8:`h 
-  <:U<:x,>47 0U8AS02 0 4,SSA4w02Î 
-  s<,8:y7 0U8AS02 0 ?U:0F,8A2.>?0A . U:4:U`04:F0Î 
-  sS:B0<,?:B0A s<,0U?,8.>?:Î 
-  >ARB,S,50`A.47u s,85,>,?47 s<,0U?,8.>?:Î 
-  .4S:8.4,2 0 s<,0U?,8.>?ABBE2 7`A>Î 
-  ,<5:B0U:w0u s,S7`AB0a 4<,a 0 A5, .x,<40Î 
-  <:.`A> s,><AxB,.>0 <A.7<.,?Î 
-  7s<:?SAB0A s,.>:?4:F0 .E<Ca 0 F:>A<0:S,?Î 
-  <:.`A> 0 B:`0.SAB0A U:<:x,>B,2 sS:>EG 
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(BA8<aa .,?<AFABBEA >ARB,S,500 B: s<A8s<0a>00[ F,yB, s,?E.0>C 7<,?ABC ,<5:B0U:w00[ µttA4>0?B,.>0 0 s<,874>0?B,.>0G 
T:BBEA >ARB,S,500 s<Ay8A ?.A5, F,yB, 0.s,SCU,?:>C ? x0UBA.-s<,wA..:R[ :?>,F:>0U0<7a 0RG %`0>E?:a sA<A`0.SABBEA ?E³A U:8:`0[ 
:?>,F:>0U:w0u ³?A2B,5, s<,0U?,8.>?: F,yB, 4S:..0t0w0<,?:>C s, .tA<A AA ?BA8<AB0a N<0.G 1): 

1) I?>,F:>0U:w0a 8Sa <:U<:x,>40 s<,874w00Î 
2) I?>,F:>0U:w0a s<,0U?,8.>?:Î 
3) I?>,F:>0U0<,?:BBE2 7`A>G 

*:..F,><0F 4:y87u 4:>A5,<0u x,SAA s,8<,xB,G 
TSa <:U<:x,>40 s<,874w00 ? sA<?7u ,`A<A8C 0.s,SCU7u> <:US0`BEA _I©* .0.>AFE 8Sa s<,A4>0<,?:B0a ,8Ay8E 0 s,.SA87uvA2 

AA 3D ?0U7:S0U:w00G ",SC³0B.>?, _I©* >:4yA ,.B:vABE 0B>A<tA2.,F <:.4S:840 SA4:S[ `>, ,xSA5`:A> <:.4<,2 ? s<,0U?,8.>?AG 

 "#%$#%~2)"" @ ?)F = 7 4' <697,;  <#%B #,> J,, T<9;7%2% 4'%,><%-1#<  

P:4yA 8Sa <:U<:x,>40 s<,874w00 .>:S0 0.s,SCU,?:>C PDM .0.>AFE[ 4,>,<EA s<0³S0 0U 8<750R ,><:.SA2 s<,FE³SABB,.>0G T:BB:a 
.0.>AF: s,F,5:A> <:U<:x:>E?:>C s<,874> BA.4,SC40F U?ABCaF ,8B,?<AFABB,[ `>, .,4<:v:A> ?<AFa .,U8:B0a 0U8AS0aG PDM s,F,5:A> 
,>.SA80>C y0UBABBE2 w04S 0U8AS02 ,> <:U<:x,>40 8, S,50.>040G K: >A47v02 F,FAB> .7vA.>?7u> BA.4,SC4, <:U<:x,>:BBER ,>A`A- 
.>?ABBER .0.>AF 8Sa ³?A2B,5, s<,0U?,8.>?:[ >:40A 4:4 PDM STEP Suite, MORGAN SPEEDSTEP [5]. 

I?>,F:>0U0<,?:BBE2 7`A> ?4Su`:A> ?BA8<AB0A I_%© N:?>,F:>0U0<,?:BB,2 .0.>AFE 7s<:?SAB0a s<A8s<0a>0AFW[ X_[ ERP 
0 8<750R .0.>AF[ s,U?,Sauv0R R<:B0>C 8:BBEA ,x 7`A>A F:>A<0:S,?[ <:.`A>,? U:<:x,>B,2 sS:>E 0 >G8G I?>,F:>0U0<,?:BB:a .0.>AF: 
7s<:?SAB0a s<A8s<0a>0AF s,F,5:A> 4,B><,S0<,?:>C <:.R,8 .E<Ca 0 F:>A<0:S,? 8Sa 0R wASA.,,x<:UB,5, 0.s,SCU,?:B0aG $8B,2 0U .:FER 
<:.s<,.><:BÑBBER .0.>AF ? SA54,2 s<,FE³SABB,.>0 a?SaA>.a I_%© É_>0S,BÊ[ 0FAu>.a s<AwA8AB>E .,U8:B0a 0B80?087:SCBER .0- 
.>AF B: x:UA X_[ . B:s,SBAB0AF 0R 4:4 4,B.><74>,<,?[ BA,xR,80FEF0 xS,4:F0G 

TSa :B:S0U: 0 ,s<A8ASAB0a µttA4>0?B,.>0 <:x,>E ,x,<78,?:B0a <:U<:x,>:BE .0.>AFE SCADA (Supervisory Control 
and Data Acquisition) L " '  1"9?"5'IH 57( <24%671 '( ' .9"4% 5%  H?M :"#"4H1 24'I1 (K#.( 24' %6#"I%#'8%&'' 
#1? "7"@'A1.:'? 24"&1.."6) 

_0.>AF: SCADA .,.>,0> 0U ><AR ,.B,?BER `:.>A2h 
$#%z5%71  HE #14I' %7) Ë#" #1? 'A1.:"1 .415.#6"M .".#"(s'1 '8 I':4"24"&1.."4% ' 5%#A':"6M :"#"4H1 ."- 

9'4%K# ' C"4I%&'K "# 4%87'A H? 'I2<7/."6 ' #":"6) ¨%  H1 :" #4"7714H <.#% %67'6%K#.(  12".415.#61  "  % 
"9"4<5"6% '1 '7' :" #4"7'4<1IHE "9}1:#) 

A#%J"II< ':%&'"  H1 .'.#1IH) r4@% '8%&'"  %( .'.#1I% 21415%A' ' C"4I%&'' A1418 4%87'A H1 6'5H .6(- 
8' ¦"2#"6"7": "M 4%5'"6"7 HM I"9'7/ H1 .1#'M WI-FI). 

H#%p14I' %7 5'.21#A14%) Ö%s1 6.1@" #14I' %7 2415".#%67(1# 214." %7/ HE :"I2/K#14M 2"5:7KA1  HE 
: .14614<) y14614 ."9'4%1# ' ?4% '# 6.1 5%  H1) Ö1418 j:4%  wJ "214%#"4 :" #4"7'4<1#  1"9?"5'IH1 2":%8%#17' 
' 24' 'I%1# "4@% '8%&'"  H1 41B1 '(  % ". "61 2"7<A1  H? 5%  H?) 

r."91  ".#' .'.#1IH 5'.21#A14.:"@" :" #4"7( ' .9"4% 5%  H? 2415.#%67(K# ."9"E  %7'A'1 "214%#"4%M 
:" #4"7'4<Ks1@" 4%9"#".2"."9 ".#/ .'.#1IHM 6H6"5 ' "#"94%F1 '1 6.1? 5%  H? [6]. 

©A<A8,?EA 4,Fs:B00 ³?A2B,5, ,x,<78,?:B0a <:U<:x,>:S0 .,x.>?ABBEA SCADA .0.>AFE 8Sa 4,B><,Sa 8:BBER ³?A2B,5, ,x,<7- 
8,?:B0aG Juki <:U<:x,>:S: .0.>AF7 JANET (JUKI Advanced Network System), brother L IoT, DUERKOPP-ADLER L QONDAC  
NENWORKS. 

K:0x,SAA s,SB,wABB,2 .0.>AF,2 4,B><,Sa B: >A47v02 F,FAB> a?SaA>.a JANET. y9"4 5%  H? 24"'86"5'#/.( 2".415- 
.#6"I .9"4% 5%  H?  12".415.#61  " . I%B' M . 2"I"s/K 5%#A':"6) ¨%  HE .9"4 ' C"4I%&'' I"F "  %86%#/ ."- 
.#"( '1I "9"4<5"6% '() ¨%  H1 21415%K#.( 6 <24%67(Ks'E &1 #4 ' "#"94%F%K# :"7'A1.#6" "9"4<5"6% '( 6 .1#'M 
24".#"'M 41I" # H1 4%9"#HM 6H2"7 1 '1 :" :41# H? "214%&'E 2"  %86% 'K ' :"7'A1.#6< &':7"6) 

K: 4:y8,F <:x,`AF FA.>A 7.>:B:?S0?:A>.a sS:B³A> . ?E?,8,F 8:BBER[ : s:`40 ? s,>,4A sA<AFAv:u>.a ?FA.>A . sS:.>0- 
4,?EF `0s,F[ . ?.><,ABB,2 RFID (Radio Friquensy ®m@lgj~-9gj+lW FA>4,2G K: `0sA R<:B0>C.a 0Bt,<F:w0a , s,<a84,?,F B,FA<A s:`4A[ 
B:.>0S:[ 4,S0`A.>?A 8A>:SA2 ? s:`4AG Í>, s,U?,SaA> <A:S0U,?:>C .x,< s<,0U?,8.>?ABBER 8:BBER[ ,>.SAy0?:>C ?<AFa ?Es,SBAB0a 
,sA<:w02[ 4,S0`A.>?, BAU:?A<³ABB,5, s<,0U?,8.>?:[ : >:4yA ?<AFa B:R,y8AB0a s:`40 ? s,>,4AG 

50 



 
  

RFID '7' 4%5'"A%.#"# %( '51 #'C':%&'( L j#" .2"."9 .A'#H6% '( ' 8%2'.' ' C"4I%&''M 2".415.#6"I 4%5'- 
".'@ %7"6) y<s1.#6<1# 1s1  1.:"7/:" .2"."9"6 21415%A' ' C"4I%&''¸ B#4'?-:"5M QR code 0 >G8G[ ,8B:4, <:80,`:.>,>B:a 
08AB>0t04:w0a a?SaA>.a .:F,2 sA<A8,?,2G C<:?BAB0A R:<:4>A<0.>04 µ>0R .s,.,x,? s<A8.>:?SAB, ? >:xS0wAG 

p%97'&%) y4%6 1 '1 ?%4%:#14'.#': .2"."9"6 21415%A' &'C4"6"E ' C"4I%&'' 

d.7"7G<%49'9- :, ,7/%'B J,, 

RFID BARCODE ¢£%¤¥¦m DATAMATRIX  

¡),)?80, "8 ?  

j1038 @ ?)F 4%7GP0?8)%G0B%.,4-7*7%?738)?8) + 

b1379,0-033)4% 1038 @ ?)F 4%30"?72C? >%"7803% 

7GP0?879 
+ 

+ j1038 @ ?)F 4%19 T;] >"4%7GP0?879 

u7B-7T37"8C%.7987,37*7%B). "<9)3 4%1)33<>% 

 %-37*7?,)837*7% ".72CB79)3 4%%>,)3 8024% 

 3@7,-)F   
+ 

o"87E5 97"8C%?%80-.0,)8;,37-;O%-0>)3 50"?7-;% 
 %> - 50"?7-;%97B10E"89 S 

+ 

+ 
j".72CB79)3 0%,;53<>%80,- 3)279% %-7G 2C3<>% 

8020@7379 
+ 

+ 

+ 

+ 

+ 

+ j".72CB79)3 0%"8)F 73),3<>%80,- 3)279 

q987-)8 50"?)4%B). "C% 3@7,-)F   

+ 

+ 

%.>:B,?SABBEA µ4<:BE B: <:x,`0R FA.>:R ,>,x<:y:u> >A47v7u 0Bt,<F:w0u s, <:x,>A ,sA<:>,<,?G ©A<A8 B:`:S,F <:x,>E 
³?Aa ?R,80> ? .0.>AF7[ s<04S:8E?:a .?,u 0B80?087:SCB7u FA>47G _4:B0<7A> FA>47 . s:`40 0U8AS0a 8Sa B:`:S: <:x,>E . s:`4,2[ s,.SA 
.4:B0<7A> .?,2 4,8 8Sa t04.:w00 ?Es,SBAB0a 8:BB,2 s:`40G 

©<0FA< ?E?,8: 8:BBER B: µ4<:B N<0.G 2): >:xASCBE2 B,FA< 0 t:F0S0a ,sA<:>,<:[ B,FA< 0 B:0FAB,?:B0A ,sA<:w00[ B,FA< 
s:`40 0 4,S0`A.>?, 8A>:SA2 ? BA2[ ,sS:>: U: ?Es,SBABB7u <:x,>7[ .,.>,aB0A F:³0BE[ ?<AFa ,x<:x,>40 s:`40[ 8BA?B:a 0 >A47v:a 
µttA4>0?B,.>CG 

_x,< 8:BBER s<,0.R,80> . 4:y8,5, <:x,`A5, FA.>:[ 8:SAA ,xv:a 0Bt,<F:w0a s, s,>,47 ,>,x<:y:A>.a B: x,SC³,F µ4<:BA 8Sa 
<:x,>E . s,>,4,F 0 A5, x:S:B.0<,?40G IB:S,50`BEA xS,40 8,x:?Sau> ? X_ 0 ,sA<:>,< .`0>E?:A> ³><0R4,8 0S0 QR 4,8 s:`40G 

©<,0U?,8.>?ABBE2 xS,4 s,8?A<yAB :?>,F:>0U:w00 . >,`40 U<AB0a ,x,<78,?:B0a 0 <:x,`0R FA.> .sAw0:S0.>,?G PA<F0B :?>,- 
F:>0U0<,?:BB,A <:x,`AA FA.>, NI*]W ??A8AB ? 1980-R 5,8:R 0 s,8<:U7FA?:A> 0.s,SCU,?:B0A >ARB0`A.40R .<A8.>? 8Sa 7s<,vAB0a <:x,>E 
.sAw0:S0.>:[ >:40R 4:4 ,x<:x,>4:[ R<:BAB0A[ ,>,x<:yAB0A 0Bt,<F:w00G I*] F,yB, s<A8.>:?0>C N<0.G 3), 4:4 .0.>AF7 ,<5:B0U:w0- 
,BB,5, Ns<,A4>0<,?:B0A[ sS:B0<,?:B0A[ 7`A>[ 4,B><,SCW[ 0Bt,<F:w0,BB,5, Nx:UE 8:BBERW[ s<,5<:FFB,5, N©$[ ,sA<:w0,BBEA .0.>AFEW 
0 >ARB0`A.4,5, N,x,<78,?:B0AW ,xA.sA`AB0a [7, .G´¸|G 

 "#%A# V#%D' C97,9 ,7/%'B J,, 7  #9'B,7 69 XZ[F JANET 
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 "#%H# Z#'@!#@'7 = 1S9B  XN] 
I*] B: ³?A2B,F s<,0U?,8.>?A s,F,5:A> <A³:>C 4,B.><74>,<.4,->ARB,S,50`A.40A U:8:`0[ .,4<:>0>C 4,S0`A.>?, ?<AFAB0 B: sA<A8:`7 
0Bt,<F:w00 FAy87 ,>8AS:F0 0 ,x<:x,>47 8:BBERG K:s<0FA<[ .,U8:B0A <:.4S:8,4 SA4:S 0 sA<A8:`7 B: I*KM N:?>,F:>0U0<,?:BBE2 
<:.4<,2B,-B:.>0S,`BE2 4,FsSA4.WG 

( B:.>,avAA ?<AFa[ BAs,.<A8.>?ABB, ? s<,0U?,8.>?ABB,F s<,wA..A[ :?>,F:>0U:w0a <:.4<,2B,5, wAR: a?SaA>.a B:0x,SAA 
s,SB,wABB,2G 

$x,<78,?:B0A s<A8.>:?SaA> .,x,2 8?A .,?FAvABBEA .0.>AFEh :?>,F:>0U0<,?:BBE2 B:.>0S,`BE2 4,FsSA4. NIKMW 0 :?>,F:- 
>0U0<,?:BBE2 <:.4<,2BE2 4,FsSA4. NI*MWG _,?<AFABB,A B:.>0S,`B,A ,x,<78,?:B0A s<A8.>:?SaA> .,x,2 .>,S 0 4:<A>47[ 4,>,<:a s<,- 
0U?,80> B:.>0S:B0A F:>A<0:S: 0U <7S,B: 0 s,U?,SaA>h B:.>0S:>C BA,xR,80F,A 4,S0`A.>?, s,S,>AB 0U <7S,B:Î `A>4, 4,B><,S0<,?:>C 
³0<0B7 F:>A<0:S:Î s<0 U:?A<³AB00 <7S,B: s<,0.R,80> :?>,F:>0`A.4,A .<:v0?:B0A s,S,>ABÎ ,>.SAy0?:>C 8AtA4>E s,S,>B: . s,F,vCu 
8:>`04,? [8]. 

*:.4<,2B,A ,x,<78,?:B0A 0FAA> >:4yA .>,S[ 4,B?A2A< 0 4:<A>47 . <Ay7v0F 7.><,2.>?,FG M:<A>4: 7.>:B,?SAB: B: <ASC.E 
0 sA<AFAv:A>.a ?8,SC 0 FAy87 .>,S,? 8Sa s,?E³AB0a µttA4>0?B,.>0 ?<AFAB0 <:.4<,aG M,Bt057<:w0a 8A>:SA2 4<,a . <:.4S:84,2 :?>,- 
F:>0`A.40 sA<AB,.0>C.a B: ,x,<78,?:B0a 0 s<,0U?,80>C.a <:.4<,2 xAU 7`:.>0a `AS,?A4:G 

_A2`:. B: <EB4A s<0.7>.>?7A> ,x,<78,?:B0a <:US0`BER 4,Fs:B02[ .sAw0:S0U0<7uv0A B: <:.4<,2B,F ,x,<78,?:B00h Lectra N <:B- 
w0aW[ Gerber N_¶IW[ Kuris N!A<F:B0aW[ Bullmer N!A<F:B0aW[ Phillips N(AS04,x<0>:B0aW[ Eastman N_¶IW[ Unicraft Corporation N_¶IW[ 
Cosmotex NV.s:B0aW[ Ottoman NV.s:B0aW[ Morgan Tecnica NV>:S0aW[ FK group NV>:S0aW[ B.K.R. Italia NV>:S0aW[ Caron Technology NV>:- 
S0aWG Gerber xES: sA<?,2 4,Fs:B0A2[ <:U<:x,>:?³A2 :?>,F:>0U0<,?:BB7u F:³0B7 8Sa <:.4<,a >4:B0 ? 1960 5,87[ . >AR s,< 0BB,?:w00 
? ,x,<78,?:B00 B:s<:?SABE B: <:.³0<AB0A t7B4w02[ s,?E³AB0A s<,0U?,80>ASCB,.>0 0 7B0?A<.:SCB,.>CG 

TSa s,?E³AB0a ?Es7.4: 4,FsSA4>,? 4<,a ,x,<78,?:B0A ,.B:v:u> 8?,2BEF0 <Ay7v0F0 5,S,?:F0[ `>, s,?E³:A> ?Es7.4 B: 
40%. M,Fs:B0a Morgan Technica 0 Serkon Tekstil ?BA8<0S: F:<40<,?,`BEA .>:B40 8Sa B7FA<:w00 8A>:SA2 4<,aG V>:SCaB.4:a 4,Fs:B0a 
IMA s,³S: 8:SC³A 0 s<,8AF,B.><0<,?:S: É*:.4<,2B7u 4,FB:>7Ê[ ? 4,>,<,2 .0BR<,B0U0<,?:BE >:40A ?08E ,x,<78,?:B0a[ 4:4 U:5<7U`04 
>4:B0[ B:.>0S,`BE2 4,FsSA4.[ <:.4<,2BE2 4,FsSA4. 0 µ>04A>,`B04G KA4,>,<EA 0B.><7FAB>E BA a?Sau>.a B,?³A.>?,F[ ,8B:4, 4,F- 
s:B0a .,x<:S: ?.A >ARB,S,500 ? ,8B, wAS,A 0 .,U8:S: :?>,F:>0U0<,?:BB7u S0B0uG 

TSa s<05,8B,.>0 <:x,>E . <:US0`BEF0 >A4.>0SCBEF0 F:>A<0:S:F0[ I*M ,.B:v:u> <:US0`BEF0 ?08:F0 <Ay7v0R 0B.><7- 
FAB>,?[ >:40A 4:4 B,y[ S:UA<[ ?,8aB:a .><7a[ sS:UF: 0S0 7SC><:U?74G 

Ò:UA<B:a <AU4: a?SaA>.a ?>,<,2 s, s<0FABaAF,.>0 ? >A4.>0SCB,2 s<,FE³SABB,.>0G $B: s<0FABa>.a 8Sa s,?E³AB0a >,`- 
B,.>0 4<,a[ s<0 ?Es,SBAB00 ,8B,.S,2B,5, B:.>0S:[ >:4yA ,B s,U?,SaA> B: .0B>A>0`A.40R F:>A<0:S:R U:s:0?:>C 4<:2 8Sa s<A8,>?<:- 
vAB0a ,> ,.Es:B0aG P:4yA S:UA<BE2 .>:B,4 F,yA> s<0FABa>C.a 8Sa ?Es,SBAB0a ,>8AS40 0 F:<40<,?40G 

©S:UFABB:a <AU4: s<0³S: ? SA547u s<,FE³SABB,.>C 0U >ayAS,2G *AU4: s<,0U?,80>C.a s, .<A8.>?:F .><70 ?E.,4,>AFsA- 
<:>7<B,5, 0,B0U0<,?:BB,5, 5:U:G ©<0FABAB0A µ>,5, FA>,8: s,U?,SaA> 7?AS0`0>C .4,<,.>C ?Es,SBAB0a <AU:[ ,8B:4, .B0y:A> 4:`A.>?, 
<:.4<,aG IB:S,50`BEF0 .?,2.>?:F0 ,xS:8:A> ?,8aB:a .><72B:a <AU4: [9]. 

_><AFa.C 4 7B0?A<.:SCB,.>0 0.s,SCU,?:B0a ,x,<78,?:B0a[ 4,Fs:B0a ÅÔlm ?BA8<0S: F,87SCB7u ,.B:.>47[ 4,>,<:a s,U?,SaA> 
0UFABa>C >0s <Ay7vA5, 7.><,2.>?:[ : >:4yA 8,x:?Sa>C t7B4w00 sA<t,<:w00[ x05,?40 0 F:<40<,?40G 

I?>,F:>0U:w0a <:.4<,2B,5, ,x,<78,?:B0a s,F,5S: <A³0>C s<,xSAF7 . BA,xR,80F,.>Cu ?Es,SBAB0a 5<7x,5, 4<,a B: F:>A<0:- 
S:R . 4SA>4,2[ s,S,.4,2 0 s<0B>:F0[ sA<?EA <:U<:x,>40 ? 8:BB,2 ,xS:.>0 8:>0<7u>.a 2010 5,8,FG _ s,F,vCu ,.B:vAB0a ,x,<78,?:B0a 
4:FA<:F0 N<0.G 4) . F:³0BBEF U<AB0AF[ sA<A8 <:.4<,AF ,B, ,s<A8ASaA> ,s>0`A.40A R:<:4>A<0.>040 s,?A<RB,.>0 0 ³0<0B7 F:>A<0:S: s, 
4<,F4:F[ s,U0w0,B0<7A> 0 sA<AFAv:A> 8A>:S0 4<,a ? <Ay0FA <A:SCB,5, ?<AFAB0 8Sa s,S7`AB0a ,s>0F:SCB,2 <:.4S:840 0 F0B0F0U:w00 
<:.R,8,? [10]. 
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N,1O 4. I B9'( -6= <(' <7,< 7,= ',1@7!  #! 7,_ ' >' D%# 77(9 !%B4 7,=B,` 

)%-%§©ª«O%G%-%¬­®w¯°w±%²w³´ªµ¶µ·¸O 9%-%t¨¶¹wº. 
$x,<78,?:B0A s,8?A<yAB, 0UFABAB0aF ? <:F4:R w0t<,?,5, 0 >ARB,S,50`A.4,5, <:U?0>0a 0 B:s<:?SAB, B: .,4<:vAB0A <7`B,5, 

><78:G (.SA8.>?0A µ>,5, ³?A2 U:FABau> ,sA<:>,<E ³?A2B,5, ,x,<78,?:B0a[ ,xS:8:uv0A FABC³0F0 B:?E4:F0 0 4?:S0t04:w0A2G I?>,- 
F:>0U:w0a ³?A2B,5, wAR: s<A8s,S:5:A> 0.s,SCU,?:B0A ,x,<78,?:B0A . :?>,F:>0U0<,?:BBEF0 t7B4w0aF0G *:x,>: . <:US0`BEF0 ?08:F0 
>:4,5, <,8: ,x,<78,?:B0a s<A8s,S:5:A> 08AB>0`B7u s,.SA8,?:>ASCB,.>C 8A2.>?02 0 8AS0>C.a 7.S,?B, B: ><0 µ>:s:h U:5<7U4: 8A>:S0 
4<,a[ ?Es,SBAB0A ³?A2B,2 ,sA<:w00 0 ?E5<7U4: s,S7t:x<04:>:G §:5<7U4: 8A>:S0 4<,a ?4Su`:A> ? .Axa s,85,>,?47 B:.>0S: 4 <:x,>A[ 
74S:847 F:>A<0:S,? ? ³:xS,B 0 7.>:B,?47 ³:xS,B: ? ,x,<78,?:B0AG K: `:.>0 ,x,<78,?:B0a 7.>:B:?S0?:u> 7.><,2.>?: .`0>E?:B0a 
RFID 0S0 BARCODE FA>,4 8Sa F5B,?ABB,5, ,s<A8ASAB0a 0 .FABE BA,xR,80F,2 s<,5<:FFE ³0>CaG T:SAA s<,0.R,80> ?Es,SBAB0A 
³?A2B,2 s<,5<:FFEh sA<AFAvAB0A ³:xS,B: ? s,SA ³0>Ca s,8 05S,?,80>ASC[ ?Es,SBAB0A s<,5<:FFE 0 sA<AFAvAB0A U:5,>,?40 ? U:4Su`0- 
>ASCB7u >,`47G §:4Su`0>ASCBE2 µ>:s ² .Ba>0A s,S7t:x<04:>:[ .4S:8E?:B0A U:5,>,?40 ? s:`47[ 8:SAA s<,wA.. s,?>,<aA>.a ?B,?C [11]. 

©<0 ,x.7y8AB00 :?>,F:>0U:w00 ³?A2BER ,sA<:w02 `:.>, 7s,F0B:A>.a ,x,<78,?:B0A 8Sa 0U5,>,?SAB0a 4:<F:B,?[ .7vA.>?7u> 
<:US0`BEA F,80t04:w00 8Sa 0R ?Es,SBAB0a N8Sa B:4S:8BER 0 s<,<AUBER 4:<F:B,?WG TSa ?Es,SBAB0a µ>,5, >ARB,S,50`A.4,5, 7US: ><A- 
x7A>.a ,8B,?<AFABB:a ,x<:x,>4: 3-4 8A>:SA2 0 ?Es,SBAB0A 4-6 ,sA<:w02G Durkopp Adler group s<A8.>:?0S: F,87SCB7u s<,0U?,8.>?ABB7u 
.0.>AF7[ 4,>,<:a ?Es,SBaA> 8?,2B,2 s<,<AUB,2 4:<F:BG $sA<:>,< ,x.S7y0?:A> :?>,F:>[ U:5<7y:A> 8A>:S0 4<,a[ 8:SAA U:5,>,?4: 
t04.0<7A>.a[ s,8:A>.a ? s<A..-t,<F7[ 58A t04.0<7A>.a U:8:BB:a 4,Bt057<:w0aG K,7-R:7 ? 8:BB,F B:s<:?SAB00 a?SaA>.a ?Es,SBAB0A 
s<,<AUB,5, 4:<F:B: . F,SB0A2G 7<B0>7<: 0 FA³4,?0BE 74S:8E?:u>.a B: s,?A<RB,.>C .>,S: . ?:477FBEF s<0y0F,F[ ?, ?>,<,2 ̀ :.>0 
,x,<78,?:B0a 74S:8E?:A>.a 8A>:SC 0U8AS0a[ 58A s<,<AU:A>.a ?R,8 ? 4:<F:B[ ?Es,SBaA>.a s,850x4: s<0s7.4,?G (>,<EF µ>:s,F s,S7t:- 
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2"5A14: <#/ 4'#I'A1.:<K .#4<:#<4< ' 6'8<%7/ " 4%8517'#/ .#4"CH) w4"@4%II% 2"86"7(1# 2"7 ".#/K :" #4"7'4"- 
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SERVER-SIDE RENDERING IN MODERN WEB DEVELOPMENT  

Server-side rendering (SSR) is becoming an increasingly important aspect of modern web development. As performance 
and SEO requirements for web applications grow, developers are turning to SSR to address issues associated with traditional client-side applications. 
Server-side rendering allows HTML pages to be formed on the server before sending them to the client, fjplj~-9lgk6 accelerating initial page loading 
and improving SEO. SSR technology is actively used to create fast interfaces, optimize for search engines, improve accessibility, and support devices 
with limited resources. Modern frameworks such as Next.js, Nuxt.js, and Angular Universal provide powerful tools for implementing SSR, simplifying 
integration with existing applications. Performance analysis shows that SSR can fjplj~-9lgk6 reduce First Contentful Paint (FCP) time and improve 
user interaction. However, using SSR requires proper -+l~p/d9gj+l and optimization to achieve maximum @Á-j@l-6G The aim of this article is to explore 
the principles of server-side rendering, its advantages and disadvantages, as well as to review modern tools and approaches to its implementation in the 
context of growing requirements for web applications. 

Keywords:  Server-Side Rendering (SSR), Web Development, Performance, SEO, JavaScript Frameworks.  
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-  D?>¡?>?@r< 1.4w.0q{4>?r r ¡1.0@p¥<v4>?r° 
|<A "1 <24%671 '1 ' "#.<#.#6'1 15' "@" &1 #4%7'8"6%  "@" <24%671 '( :" C'@<4%&'(I' 517%1# .'.#1I< 

.7"F "E 57( % %7'8% ' "#.71F'6% '() r#.<#.#6'1 5":<I1 #%&'' " .".#"( '' ' C4%.#4<:#<4H ' 6H2"7 1  H? '8I1- 
 1 '(? 8%#4<5 (1# 6"..#% "671 '1 .'.#1IH 2".71 .9"16) 

¨7( #"@" A#"9H 41B'#/ 24"971IHM .6(8%  H1 . #4%5'&'"  HI' I1#"5%I' <24%671 '( IT -' C4%.#4<:#<4"EM 
 % .1@"5 (B 'E 51 / 24'I1 (K#.( 4%87'A H1 ' .#4<I1 #HM :"#"4H1 2"86"7(K# %6#"I%#'8'4"6%#/ 24"&1..H ' 8 %- 
A'#17/ " . '8'#/ .#121 / 6I1B%#17/.#6% .'.#1I "@" %5I' '.#4%#"4%) 

2. Ansible. 

Ansible · ' .#4<I1 # 57( %6#"I%#'8%&'' <24%671 '( .14614%I' ' IT -' C4%.#4<:#<4"EM "#7'A%Ks'E.( 
918%@1 # "E %4?'#1:#<4"EM #" 1.#/  1 #419<1# <.#% "6:' 5"2"7 '#17/ "@" 24"@4%II "@" "91.21A1 '(  % <24%67(1- 
IH1 <87HM  %24'I14M :"I2/K#14 ."#4<5 ':%) ,8%'I"51E.#6'1 6 5%  "I .7<A%1 ".<s1.#67(1#.( 2" .<s1.#6<Ks1I< 
SSH-."15' 1 'K) 

z24%671 '1 6 Ansible ".<s1.#67(1#.( . 2"I"s/K 3e$;g!!_¿"6 '7' :" C'@<4%&'"  H? C%E7"6M  %2'.%  H?  % 
(8H:1 YAML. ,  '? 8%5%É#.(  1"9?"5'I"1 .".#"( '1 .'.#1IH 6 51:7%4%#'6 "E C"4I1M #" 1.#/ :"@5% %5I' '.#4%#"4 
"2'.H6%1# A#" 5"7F " 9H#/ .517% "M %  1 :%: j#" 5"7F " 9H#/ 41%7'8"6% ") ¡%24'I14M I"F " <:%8%#/M :%:"1 24"- 
@4%II "1 "91.21A1 '1 5"7F " 9H#/ <.#% "671 " '7' :%:'1 .7<F9H 5"7F H 9H#/ 8%2<s1 H) Ansible 6 5%  "I .7<A%1 
"241517'# 2"4(5": 51E.#6'E ' 24"614'# #1:<s11 .".#"( '1 .'.#1IH 21415 24'I1 1 '1I '8I1 1 'E) 

w4'A' "E '.2"7/8"6% '( Ansible (67(1#.( 11 '51I2"#1 # ".#/M #" 1.#/ .6"E.#6" .&1 %4'16 6H2"7 (#/ "5 ' 
' #1 F1 51E.#6'( I "@":4%# " 918 '8I1 1 '( 418<7/#%#%M 1.7' .'.#1I%  %?"5'#.( 6  <F "I .".#"( '') 

¨7( "2'.% '( 7"@':'  %.#4"E:' ' C4%.#4<:#<4H Ansible '.2"7/8<1# .715<Ks'1 j71I1 #HM % 'I1  "¸ 
-  

-  

-  

N{@<{?0.x5 @ 24?4.zs @}4tr? >1r>42 ¡1.0@p¥<vz} ¡wp4@Æ 
,4t¡pr5 4?t<px{z< 24v0{tz5 @z14p{¥£¤r< 24{2.<?{z< t<s>?@r¥Æ 
94pr5 >?.¡2?¡.r.4@0{{z< ¦p42r 24{¨rª¡.0 rs5 24?4.z< ¡1.4¤0£? 14- 

@?4.{4< r>14pxw4@0{r< r 14tt<.u2¡ 24t0% 

Ansible 6 ". "6 "I 24'I1 (1#.( 57( 2146" %A%7/ "E  %.#4"E:' .14614"6 '7' 4%8614#H6% '( 24'7"F1 'E 
' "4:1.#4%&'' 4%.241517É  H? .'.#1I) 

r5 %:" < Ansible 1.#/ .6"'  15".#%#:'M % 'I1  " #"M A#" 24' <24%671 '' 9"7/B"@" :"7'A1.#6% <87"6 6"8- 
 ':%K# 24"971IH . 24"'86"5'#17/ ".#/KM % 24' "#.<#.#6'' 6.#4"1  "@" I1?% '8I% I" '#"4' @% ' %6#"I%#'A1.:"- 
@" 41%@'4"6% '(  % ."9H#'( 2"(67(1#.(  1"9?"5'I".#/ ' #1@4%&'' . 54<@'I' ' .#4<I1 #%I'M #%:'I' :%: Zabbix, 
Prometheus '7' 4%87'A HI' .'.#1I%I' CI/CD.  

3. Puppet. 

¨%  "1 41B1 '1 ". "6% "  % :7'1 #-.14614 "E %4?'#1:#<41M #" 1.#/ :%F5HE <24%67(1IHE <817 ¦%@1 #¢ 2"7<- 
A%1# :" C'@<4%&'' . &1 #4%7/ "@" .14614% ¦I%.#14%¢) r. "6 "E 24' &'2 Puppet 8%:7KA%1#.( 6 2"5514F% '' 8%5% - 
 "@" .".#"( '( .'.#1IH¸ 1.7' %5I' '.#4%#"4 "241517(1#M A#"  % .146141 5"7F1  9H#/ <.#% "671  "241517É  HE 2%- 
:1#M Puppet  1 #"7/:" 5"7F1  6H2"7 '#/ <.#% "6:<M  " ' 9<51# %6#"I%#'A1.:' 6"864%s%#/ .'.#1I< : j#"I< .".#"( 'K 
24' 7K9H? '8I1 1 '(?) 

|1%7'8<1#.( j#" 2" .715<Ks1I< 24' &'2<¸ %@1 #  % :%F5"I <871 41@<7(4 " 8%24%B'6%1# %:#<%7/ <K :" - 
C'@<4%&'K . I%.#14-.14614%M 2".71 A1@" % %7'8'4<1# #1:<s11 .".#"( '1 .'.#1IHM 6H517(1# 57( .19(  1"9?"5'IH1 
'8I1 1 '( ' 24'I1 (1# '?) ,1./ 24"&1.. 24"'.?"5'# %6#"I%#'A1.:' ' 918  1"9?"5'I".#' 4%9"#H .'.#1I "@" %5I' '- 
.#4%#"4%) |18<7/#%#H :%F5"@" B%@% C':.'4<K#.(M A#" 2"86"7(1# % %7'8 .".#"( '( ' C4%.#4<:#<4H) 

p%:F1 1s1 "5 "E "."91  ".#/K Puppet (67(1#.( 1@" 51:7%4%#'6 HE 2"5?"5 : "2'.% 'K :" C'@<4%&'E . 2"- 
I"s/K I% 'C1.#"6M 24' :"#"4"I %5I' '.#4%#"4 <:%8H6%1#M :%:"1 .".#"( '1 .'.#1IH  1"9?"5'I" 2"7<A'#/M  1 8%- 
5%6%( #"A <K 2".715"6%#17/ ".#/ 51E.#6'E) ¡%24'I14M 24"2'.H6%1#.( 24%6'7"M A#" 619-.14614 Nginx 5"7F1  9H#/ 
<.#% "671  ' 8%2<s1   % 6.1? .14614%?M % Puppet .%I".#"(#17/ " "241517(1#M :%: j#" I"F " 41%7'8"6%#/  % 4%87'A H? 
"214%&'"  H? .'.#1I%?) 

Puppet 6 ". "6 "I '.2"7/8<1#.( 6 :4<2 H? "4@% '8%&'(? . 4%.241517É  "E ' C4%.#4<:#<4"EM @51 #419<1#- 
.( &1 #4%7'8"6%  "1 <24%671 '1M "91.21A1 '1 918"2%. ".#') y'.#1I%  1 #"7/:" '.2"7/8<1#.( 57(  %A%7/ "E  %- 
.#4"E:' .14614"6M  " ' 2".#"(  " 24"614(1# '? .".#"( '1M %6#"I%#'A1.:' '.24%67(( 7K9H1 "#:7" 1 '( "# 8%5%  "E 
:" C'@<4%&'') 

¡1.I"#4(  % I "F1.#6" 241'I<s1.#6M 6 1541 '1 2"5"9 "@" 2"5?"5% #419<1# 8%#4%#H 641I1 '  % 2146" %- 
A%7/ <K  %.#4"E:<M % 'I1  " <.#% "6:% I%.#14%-.14614%M <.#% "6:% %@1 #%  % <87H ' ."85% '1 I% 'C1.#"6) 
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4. Chef. 

Chef #%:F1 "2'4%1#.(  % I"517/ :7'1 #-.14614¸ &1 #4%7'8"6%  HE .14614 (Chef Server) ?4% '# 6.1 :" C'- 
@<4%&''M %  % <24%67(1IH? <87%? <.#% %67'6%K#.( %@1 #H (Chef Client), :"#"4H1 214'"5'A1.:' .' ?4" '8'4<K#.( 
. .14614"I ' 24'6"5(# .'.#1I< : #419<1I"I< .".#"( 'K) 

r5 "E '8 "#7'A'#17/ H? "."91  ".#1E Chef (67(1#.( '.2"7/8"6% '1 (8H:% 24"@4%II'4"6% '( Ruby 57( 
"2'.% '( :" C'@<4%&'EM :"#"4H1  %8H6%K# ­41&12#%I'®M "9}15' É  H? 6 9"711 :4<2 H1 15' '&HM  %8H6%1IHI' 
­2"6%4%I'® (cookbooks). 

w"5"9 HE 2"5?"5 2"86"7(1# ."85%6%#/ 9"711 @'9:'1 :" C'@<4%&''M  1F17' 24' 51:7%4%#'6 H? 41B1 '(?) p" 
1.#/ %5I' '.#4%#"4 C"4I'4<1# "2'.% '1 .".#"( '( .'.#1IH 6 6'51 :"5%M 8%5%6%( :%:'1 2%:1#H  1"9?"5'I" <.#% "- 
6'#/M :%:'1 C%E7H '8I1 '#/ ' :%:'1 .7<F9H 8%2<.#'#/) Chef Client % %7'8'4<1# #1:<s11 .".#"( '1 <87% ' 24'I1 (1# 
#"7/:" #1 '8I1 1 '(M :"#"4H1  1"9?"5'IH 57( 5".#'F1 '( 8%5%  "@" 418<7/#%#%) 

¨%  HE ' .#4<I1 # '.2"7/8<1#.( 6 .415%?M @51 #419<1#.( 6H.":%( @'9:".#/  %.#4"E:' ' 6"8I"F ".#/ '.2"7/- 
8"6%#/ <.7"6 <K 7"@':<M  %24'I14M 24' 4%9"#1 DevOps. Chef %:#'6 " '.2"7/8<1#.( 57( 4%8614#H6% '( .7"F H? 24'- 
7"F1 'EM 6 :4<2 H? "97%A H? '7' @'94'5 H? ' C4%.#4<:#<4%?M @51 ' C4%.#4<:#<4% 5' %I'A1.:' '8I1 (1#.() 

r5 %:" Chef #419<1# 9"711 6H.":"E :6%7'C':%&'' .21&'%7'.#"6M "."91  " 6 A%.#' 24"@4%II'4"6% '(  % 
Ruby. J4"I1 #"@"M 2146" %A%7/ %(  %.#4"E:% ' C4%.#4<:#<4H Chef I"F1# 9H#/ 41.<4."ÉI:"EM 2".:"7/:< 6:7KA%1# 
4%86É4#H6% '1 .14614 "E A%.#'M  %.#4"E:< 68%'I"51E.#6'( :7'1 #"6 ' "4@% '8%&'K ?4% '7's% cookbooks. 

5. SaltStack. 

SaltStack ' .#4<I1 #M "4'1 #'4"6%  HE  % 6H.":<K I%.B#%9'4<1I".#/ ' .:"4".#/ 6H2"7 1 '( :"I% 5 
6 4%.241517É  H? .415%? [2]. , "#7'A'1 "# 6HB1"2'.%  H? 41B1 'E '8 %A%7/ " 4%84%9%#H6%7.( . &17/K  % 9H- 
.#4"1 6H2"7 1 '1 8%5%A 6 41F'I1 41%7/ "@" 641I1 'M A#" "#4%8'7"./ 6 1@" %4?'#1:#<41 ' '.2"7/8<1IH? 24"#":"7%? 
68%'I"51E.#6'() 

4?'#1:#<4% SaltStack ". "6% %  % I"517' ­I%.#14-I' /" ®M @51 &1 #4%7/ HE <817 (Salt Master) <24%67(1# 
9"7/B'I A'.7"I :7'1 #.:'? .'.#1I (Salt Minions). r9s1 '1 I1F5<  'I' 24"'.?"5'# A1418 ZeroMQ, 6H.":"24"'86"- 
5'#17/ HE 24"#":"7 "9I1 % .""9s1 '(I'M 2"86"7(Ks'E "5 "641I1  " "#24%67(#/ :"I% 5H  % 9"7/B"1 :"7'A1.#6" 
<87"6 ' 2"7<A%#/ 418<7/#%#H . I' 'I%7/ HI' 8%514F:%I') p%:F1 2"5514F'6%1#.( 41F'IM % %7"@'A HE Ansible, 24' 
:"#"4"I 68%'I"51E.#6'1 ".<s1.#67(1#.( A1418 SSH. 

J" C'@<4%&'' 6 SaltStack "2'.H6%K#.( 6 6'51 ­.".#"( 'E® (states) . '.2"7/8"6% '1I (8H:% 4%8I1#:' YAML,  
24' j#"I .%I' .".#"( '( "C"4I7(K#.( :%: I"5<7'M :"#"4H1 "241517(K#M :%:'1 :"I2" 1 #H 5"7F H 9H#/ <.#% "671- 
 H '7'  %.#4"1 H) J%: ' I "F1.#6" ' #4<I1 #"6 IaC, SaltStack 41%7'8<1# 51:7%4%#'6 HE 2"5?"5) 

r5 'I '8 .'7/ H? .#"4"  SaltStack (67(1#.( 6"8I"F ".#/ 6H2"7 1 '( :"I% 5 6 41F'I1 41%7/ "@" 641I1 ') 
Ë#" 2"86"7(1#  1 #"7/:" 24"6"5'#/ :" C'@<4%&'K .'.#1IM  " ' "214%#'6 " 41%@'4"6%#/  % ."9H#'() ¡%24'I14M 24' 
6"8 ': "61 '' ' &'51 #"6 '7'  1"9?"5'I".#' .4"A "@" "9 "671 '() 

SaltStack %:#'6 " 24'I1 (1#.( 6 9"7/B'? ' C4%.#4<:#<4%?M @51 6%F % .:"4".#/ "#:7':%M @'9:".#/ ' 6"8I"F- 
 ".#/ :%: &1 #4%7'8"6%  "@" <24%671 '(M #%: ' 51&1 #4%7'8"6%  "@" '.2"7 1 '( 8%5%A) r  ?"4"B" I%.B#%9'4<1#.(M 
2"5514F'6%1# 5' %I'A1.:'1 ' 61 #%4'8%&'' ' 2"86"7(1# .#4"'#/ .7"F H1 &12"A:' %6#"I%#'8%&'') 

6. Terraform. 

r. "6 "1  %8 %A1 '1 Terraform  1 :" C'@<4%&'( <F1 .<s1.#6<Ks'? .14614"6M % %6#"I%#'8'4"6%  "1 ."85%- 
 '1M '8I1 1 '1 ' <5%71 '1 :"I2" 1 #"6 ' C4%.#4<:#<4H 6 4%87'A H? .415%?) 

J7KA16HI "#7'A'1I Terraform "# 6HB1"2'.%  H? (67(1#.( 1@" 4%9"#% . 24"6%E514%I'M "91.21A'6%Ks'- 
I' 68%'I"51E.#6'1 . 6 1B 'I' .146'.%I'M #%:'I' :%: AWS, Azure, Google Cloud Platform, VMware. p%:'I "94%8"I 
Terraform, 24'I1 'I :%: 6 2<97'A H?M #%: ' 6 @'94'5 H? ' A%.# H? "97%A H? .'.#1I%?) u C4%.#4<:#<4% 5%  "@" 
2"5?"5% "2'.H6%1#.( 6 :" C'@<4%&'"  H? C%E7%?  % (8H:1 HCL [3].  

o1 #4%7/ HI I1?% '8I"I 6 Terraform (67(1#.( ­27%  '8I1 1 'E®M :"#"4HE 2"86"7(1# 8%4% 11 <6'51#/M :%:'1 
51E.#6'( 9<5<# 241524' (#H 6 24"&1..1 24'I1 1 '( :" C'@<4%&'') Ë#" 2"6HB%1# 24"84%A ".#/ "214%&'E ' . 'F%1# 
4'.:  1F17%#17/ H? '8I1 1 'E) ,.1 5%  H1 " #1:<s1I .".#"( '' ' C4%.#4<:#<4H Terraform ?4% '# 6 6'51 ­QV$V0-C%E- 
7"6®M :"#"4H1 .' ?4" '8'4<K# C%:#'A1.:"1 ' "2'.%  "1 .".#"( '1 .'.#1IH) 

¡% 24%:#':1 Terraform A%s1 6.1@" 24'I1 (1#.( 57( ' '&'%7'8%&'' "97%A "E ' C4%.#4<:#<4HM %6#"I%#'8%- 
&'' .1#16H?  %.#4"1:M ."85% '( 6'4#<%7/ H? I%B' M 9%7% .'4"6s':"6  %@4<8:'M 9%8 5%  H?) 

7. Pulumi. 

Pulumi, 6 "#7'A'1 "# #4%5'&'"  H? 41B1 'EM '.2"7/8<Ks'? 51:7%4%#'6 H1 (8H:' :" C'@<4%&''M 2"86"7(1# 
"2'.H6%#/ ' C4%.#4<:#<4< . '.2"7/8"6% '1I 2"7 "&1  H? (8H:"6 24"@4%II'4"6% '(M #%:'? :%: Python ' JavaScript 
[4]. Ë#" 5%1# 4%84%9"#A':%I ' %5I' '.#4%#"4%I 6"8I"F ".#/ 24'I1 (#/ 8 %:"IH1 .415.#6% 4%84%9"#:' · <.7"6 H1 
"214%#"4HM &':7HM C< :&'' ' I"5<7' · A#" 2"6HB%1# @'9:".#/ 24' 2".#4"1 '' 9"711 .7"F H? ' C4%.#4<:#<4 H? 
:" C'@<4%&'E) 

y"85% '1 ' C4%.#4<:#<4H 6 Pulumi ".<s1.#67(1#.( A1418 API-"94%s1 '( : "97%A HI 27%#C"4I%I '7' 54<- 
@'I .'.#1I%IM A#" 2"86"7(1# %6#"I%#'A1.:' 4%8614#H6%#/ 6'4#<%7/ H1 I%B' HM 9%8H 5%  H?M :" #1E 14H ' 54<@'1 
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41.<4.H) ¯7%@"5%4( '.2"7/8"6% 'K (8H:"6 24"@4%II'4"6% '(M 4%84%9"#A':' I"@<# '.2"7/8"6%#/ "5 < j:".'.#1I< 
' .#4<I1 #"6 :%: 57( 4%84%9"#:' 24'7"F1 'EM #%: ' 57(  %.#4"E:' ' C4%.#4<:#<4HM A#" .2"."9.#6<1# ' #1@4%&'' 
DevOps-24%:#': ' <.:"4(1# 24"&1.. 4%84%9"#:' [5]. 

Pulumi %:#'6 " '.2"7/8<1#.( 6 "97%A H? .415%?M #%:'? :%: AWS, Azure, Google Cloud, % #%:F1 6 Kubernetes-:7%- 
.#14%?) r5 %:"M  1.I"#4(  % .6"K @'9:".#/M #%:"E 2"5?"5 #419<1# "# .21&'%7'.#"6  1 #"7/:" 8 % 'E 6 "97%.#' %5I'- 
 '.#4'4"6% '(M  " '  %6H:"6 24"@4%II'4"6% '() y7"F ".#/ I"F1# 6"84%.#' 24' I%.B#%9'4"6% '' :" C'@<4%&'EM 
1.7'  1 24'514F'6%#/.( AÉ#:"E %4?'#1:#<4H ' 24' &'2"6 I"5<7/ ".#') 

±02p£q<{r<. |%86'#'1 ' C"4I%&'"  H? #1? "7"@'E #419<1#  "6H? 2"5?"5"6 : <24%671 'K IT -' C4%.#4<:- 
#<4"E) p4%5'&'"  H1 I1#"5H %5I' '.#4'4"6% '(M ". "6%  H1  % 4<A "E  %.#4"E:1 ' <24%671 ''M 9"7/B1  1 "#61- 
A%K# #419"6% '(I @'9:".#'M I%.B#%9'4<1I".#' ' <.#"EA'6".#'M 2415}(67(1IHI : ."641I1  HI .'.#1I%I) ¡% j#"I 
C" 1 :" &12&'( Infrastructure as Code ' ' .#4<I1 #H %6#"I%#'8%&'' .#% "6(#.(  1"#}1I71I"E A%.#/K jCC1:#'6 "E 
4%9"#H ."641I1  "E IT -' C4%.#4<:#<4H) 

|%..I"#41  H1 6 .#%#/1 41B1 '( 51I" .#4'4<K# 4%8 ""94%8'1 2"5?"5"6 : %6#"I%#'8%&''¸ "# 918%@1 # "@" 
6H2"7 1 '( 8%5%A 5" I%.B#%9'4<1IH? :7'1 #-.14614 H? I"5171E ' @'9:"@" 24"@4%II'4<1I"@" <24%671 '( ' C4%- 
.#4<:#<4"E) J%F5HE '8 ' .#4<I1 #"6 "97%5%1# .6"'I' "."91  ".#(I' ' 2415 %8 %A1  57( "241517É  H? .&1 %4'16 
'.2"7/8"6% '() 

,H9"4 :" :41# "@" ' .#4<I1 #% ". "6H6%1#.(  % I%.B#%9%? 24"1:#%M <4"6 1 %6#"I%#'8%&''M "."91  ".#(? 
%4?'#1:#<4H) , 1541 '1 :" &12&'' IaC 2"86"7(1# <.:"4'#/ 24"&1..H  %.#4"E:' ' ."24"6"F51 '( .'.#1IM % #%:F1 
2"6H.'#/ "#:%8"<.#"EA'6".#/) 

y :%F5HI @"5"I ' .#4<I1 #H IaC 24"5"7F%K# 4%86'6%#/.( ' 8% 'I%K# :7KA16"1 I1.#" 6 DevOps-24%:#':%?M 
%:#'6 " ' #1@4'4<(./ . .'.#1I%I' CI/CD ' "97%A HI' 27%#C"4I%I') 

B1r>42 pr?<.0?¡.z 

1. 
2. 
3. 

²"44'. J) Infrastructure as Code: <24%671 '1 .14614%I' 6 "97%:1) ²)¸ q¿[0See; Media, 2021. 362 .) 
¨":<I1 #%&'( 24"1:#% SaltStack. URL: https://docs.saltproject.io ¦5%#% "94%s1 '(¸ 25.03.2025). 
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MARKERLESS MOTION  CAPTURE: AN ALTERNATIVE  APPROACH IN 3D ANIMATION  

The article considers markerless motion capture on the example of ROKOKO Vision system. The possibilities of using this technology to 
automate the animation of 3D characters in conditions of limited budget are evaluated. The accuracy of motion capture, the jl°/@l-@ of shooting 
conditions, and the integration of the obtained data into Blender are analyzed. The main limitations of markerless method are revealed, the ways of their 
minimization are suggested and the prospects of application of this technology in the sphere of 3D-animation are determined. 

Keywords : Markerless motion capture, character animation, 3D animation, ROKOKO  Vision, retargeting, animation 
automation, computer graphics, Blender, markerless technology. 
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AUTOMATION  OF SHORT -TERM  RENTAL  SERVICES USING WEB-TECHNOLOGIES  

Abstract. The article describes the development of a web application for automating short-term apartment rental services. The main goal of 
the project is to improve customer focus and optimize business processes for a property management company. The application was implemented using 
HTML, CSS, JavaScript, and Yandex.Maps API. The result is an interactive website with online booking functionality, location visualization, and 
delivery service integration. 
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DESIGNING  THE  DESIGN  LAYOUT  OF THE  ANNUAL  RESULTS TABLE  OF THE  EQUESTRIAN  
CLUB  IN FIGMA  

The article is devoted to the rules of formatting various types of tables, including complex ones with a lot of data, in information design. The 
article also describes the peculiarities of designing the design layout of the table, which will be concise, convenient and readable for the user. In addition, 
the article discusses the possibilities of using components for redesigning the table of annual results of the equestrian club in the Figma program. 

Keywords:  UX/UI design, layout, Figma, components, table design, user interface. 
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DESIGN OF HEATED  GLOVES-MITTENS  FOR WORKING  IN LOW TEMPERATURES  

The article discusses the main aspects of the development of a project for hand protection with heating and improved ergonomic properties for 
work in low-temperature conditions. A fairly in-depth analysis of similar-purpose clothing, heating systems, and a patent search were conducted. The 
pre-project studies made it possible to propose an original design and technological solution. Combining a glove and a mitten into one product with the 
heating element placed in the folding part of the mitten led to increased ergonomics and safety of the developed product. 

Keywords:  personal protective equipment, heated clothing, ergonomic requirements for clothing, membrane material, 
heating system, heating element. 
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RASTER IMAGE  PREPROCESSING METHODS FOR EFFICIENT VECTORIZATION  

Working with vector image formats remains important in the context of the rapid development of computer technologies and their application 
in various ~@kmfG However, no tracing algorithm can be considered perfect. This study examines the impact of raster image preprocessing methods on the 
quality of automatic vectorization and explores the @À@-gjn@l@ff of an automated combined approach using programming in Python. 
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ANALYSIS OF METHODS  FOR EVALUATING  THE  PRODUCTION  PREPARATION  SYSTEM AT 
GARMENT ENTERPRISES  

The article discusses and analyzes the most well-known methods of improving the production system of pre-production and the possibility of 
their implementation in the technological processes of the enterprise. Methods for detecting and eliminating problem areas on sewing threads are proposed. 

Keywords : sewing company, production preparation system, methods, analysis, problem areas, decisions made. 
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18 Bolshaya Morskaya Street, Saint Petersburg, 191186. 
CONTENT  MARKETING:  CHANGE  AND DEVELOPMENT  FROM  THE  MOMENT  OF ITS  

APPEARANCE TO THE PRESENT  
The article analyzes the evolution of approaches to creating content for social networks in the context of content marketing development. The 

historical prerequisites for the emergence of a strategy for providing valuable content instead of direct advertising are considered, as well as key stages 
in the transformation of information distribution formats and channels. Special attention is paid to the current realities of the Russian market: local 
platforms (VKontakte, Telegram, Zen, RuTube), changes in user behavior and technologies 9À@-gjlp the creation and distribution of content. Based on 
industry research data and analytical reports, current trends have been jm@lgj~@m[ as well as how companies adapt their strategies in the digital economy. 
As a result of the conducted research, the importance of content marketing as one of the most @À@-gjn@ tools for communication with the audience and 
business growth in the modern media environment is substantiated. 

Keywords:  social networks, content, psychology of perception, content marketing, digital platforms, visual content, 
engaging content. 
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SYSTEMATIC  APPROACH TO PACKAGING  DESIGN  BASED ON THE  PRINCIPLES  OF SUSTAINABLE  
DEVELOPMENT  

This study aims to explore the principles of closed-loop packaging as an @À@-gjn@ way to minimize waste and save resources. Special attention 
is paid to the stages of packaging eco-design, including material selection, concept development, project implementation, and lifecycle assessment. The 
results of the work can be used to change existing packaging processes in order to create more environmentally friendly solutions at all stages of the product 
lifecycle. 
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DESIGN  AND TECHNOLOGICAL  FEATURES OF PROCESSING A TRANSPARENT CORSAGE  WITH  

SEPARATE CUPS IN A WEDDING DRESS  
The article discusses the processing features of a transparent corsage with separate cups using the example of a wedding dress. The diagrams 

of the main corsage knots are also shown. 
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COMPARATIVE  ANALYSIS OF THE  FIT  OF THE  BASICS OF SHOULDER  GARMENT  STRUCTURES  
ON AVATARS WITH DIFFERENT POSTURES  

The article examines the design features of the waist of shoulder clothing taking into account the -+lf/=@d«f posture and presents the results of 
assessing the quality of the ~g of the basic bases on the avatars of the slouched, normal and stooped ~p/d@fG In particular, a virtual ~ggjlp of the designs 
developed in accordance with the recommendations of N.I. Tsarev and L.P. Shershneva was carried out. A set of adjustments for the ~g of a shoulder 
garment on a ~p/d@ with an atypical posture, proposed by E.B. Koblyakova, was tested within the framework of developing the front and back of the 
garment according to the clothing design methodology of the CMEA member countries 

Keywords : back, front, basic design, construction method, virtual ¼VVSTR 
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r5 %:"M 24'I14:%  % %6%#%41 ¦4'.< ": 7, 9¢ 2":%8%7%M A#" 2" .4%6 1 'K . I%:1#"I 57( 2141@'9'.#"E C'@<4HM 
6 I%:1#1 57( .<#<7"E ".% :' 9%7% ."6H1  %4<B1 '( 6H4%F1 H .'7/ 11¸ :4%( 9"4#"6 4%.?"5(#.(M % 7' '( #%7''  1 @"- 
4'8" #%7/ % L51C1:# ­:"4"#:"E .2' :'® 2"7 ".#/K  1 <.#4% É ) w"j#"I< 5%  H1 41:"I1 5%&'' #419<K# 5"4%9"#:') 

Fz@4tz 
y4%6 '#17/ HE % %7'8 2".%5:' ". "6 :" .#4<:&'E 271A16H? B61E H? '8517'E  % %6%#%4%? . 4%87'A "E ".% - 

:"E 2":%8%7M A#"  %'9"711 jCC1:#'6 " I' 'I'8'4"6%#/ A'.7" 51C1:#"6  % C'@<41 . 2141@'9'.#"E ".% :"E 2"86"7(1# 
24'I1 1 '1 24%:#'A1.:'? 41:"I1 5%&'EM 24157"F1  H? ±)¯) J"97(:"6"E) ¨7( C'@<4H . .<#<7"E ".% :"E #419<1#.( 
2"'.: 5"2"7 '#17/ H? 2%4%I1#4"6 '8I1 1 'E) ¡1.I"#4(  % #"M A#" 5%  H1 41:"I1 5%&'' "2'4%K#.(  % j:.214'I1 - 
#%7/ H1 '..715"6% '(M 24"6151  H1 6 :" &1 XX 61:%M " ' %:#<%7/ H 24' ."614B1 .#6"6% '' :" .#4<:#'6 H? ". "6 
. <A1#"I ."641I1  "E 4%8I14 "E #'2"7"@''  %.171 '() y#"'# "#I1#'#/M A#" 24'I1 1 '1 :"I% 5H ­fgd@lpgi@lÊ, :"#"- 
4%( I1 (1# .6"E.#6% 6'4#<%7/ "@" I%:1# "@" I%#14'%7% #%:M A#" "  .#% "6'#.( 9"711 F1.#:'I ' I1 11 54%2'4<1IHIM 
6 4(51 .7<A%16 2"86"7(1# <.#4% '#/  18 %A'#17/ " 6H4%F1  HE 51C1:# 4%.?"F51 '( 9"4#"6 I%:1#%) , A%.# ".#'M 
#%:'I 24'1I"I I"F " 5"9'#/.( ?"4"B1E 2".%5:' I%:1#"6M 4%84%9"#%  H? 2" I1#"5':1 ©)w) µ14B 16"E) w"j#"I< 
I"F " 24152"7"F'#/M A#" #1? "7"@'( "94%9"#:'M 2415<.I%#4'6%Ks%( 5<97'4"6% '1 51#%71EM <I1 /B'# 2"(671 '1 
4(5% 51C1:#"6 6 B61E H? '8517'(?M 24"1:#'4<1IH?  % C'@<4H .  1#'2"6"E ".% :"E) 

B1r>42 pr?<.0?¡.z 

1. p"7.#"6% p)u)M J"8116.:%( ¡) ) y"641I1  H1 2415.#%671 '( "9 ".% :1 ¦"98"4 7'#14%#<4H¢ ¥¥|"..'E.:'E I15'- 
:"-9'"7"@'A1.:'E 61.# ': 'I1 ' %:%51I':% u) w) w%67"6%) 2017. p) 25. ́  1. y) 149-156. 
2. 71:.116% ±) )M ¡':"7%16 ,)¬)  #4"2"I1#4'A1.:'1 2%4%I1#4H ' 24"2"4&'" %7/ ".#/ #17".7"F1 '( 516<B1: 16- 
20 71# . 4%8 HI' C"4I%I' ".% :' // y'9'4.:"1 I15'&' .:"1 "9"841 '1) 2009. ́  6 (60). y) 52-56. 
3. ,"8(:"6 ¯)¡) ²1#"5':% . (#'( I14"A H? 8 %A1 'E 57( :" .#4<'4"6% '( K9": ' 94K: //  ¯'8 1. ' 5'8%E  416K) 
2018. ́  3 (11). y) 12. 
4. u8I1 (1I I'4 . 2"I"s/K 6'4#<%7/ "E "51F5H mË71:#4"  HE 41.<4.n¥xÃqç]» Fashion Design Software L 
URL: https://www.clo3d.com/en/ ¦5%#% "94%s1 '(¸ 03.04.2025) 
5. p'2"6H1 C'@<4H F1 s' ) |%8I14 H1 24'8 %:' 57( 24"1:#'4"6% '( "51F5H) L ²  ̧r r o¡uuµwM 2003. L b§¶.) 
6. o%4É6M ¡) u) J" .#4<'4"6% '1 F1 .:"E 614? 1E "51F5H mË71:#4"  HE 41.<4.n /  ¡) u) o%4É6) L URL: https://  
sheba.spb.ru/za/konstruir-zhenverh-1960.htm ¦5%#% "94%s1 '(¸ 01.04.2025) 
7. µ14B 16%M ©)w) J" .#4<'4"6% '1 F1 .:"E "51F5H  % #'2"6H1 '  1#'2"6H1 C'@<4H /  ©) w) µ14B 16%) L ²)¸ ©1@) 
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191186, _:B4>-©A>A<x7<5[ ",SC³:a ],<.4:a[ 18 

, 4%9"#1 4%..I%#4'6%K#.( 6"24".H 68%'I"51E.#6'( I1F5< 4%87'A HI' <.#4"E.#6%I'M #%:'I' :%: .:% 14M 
24' #14M I" '#"4 ' 24)M . #"A:' 841 '( 241"94%8"6% '( . &17/K :"441:# "E &61#"21415%A') , .6(8' . j#'I "9.<F5%- 
K#.( &61#"6H1 I"517' ' I%#1I%#'A1.:'1 I"517' 241"94%8"6% '( I1F5<  'I') , A%.# ".#'M %7@"4'#I 2"7' "I'%7/- 
 "E 41@41..''M 2"86"7(Ks'E <A1.#/  17' 1E H1 '.:%F1 '(M 6"8 ':%Ks'1 24' 21415%A1 &61#"6 I1F5< <.#4"E.#6%I' 
. 4%87'A HI' &61#"6HI' ?%4%:#14'.#':%I') 

J7KA16H1 .7"6%¸ I"517/ RGB, I"517/ CMYK, Lab, I%#4'A H1 241"94%8"6% '(M @%II%-:"441:&'() 

G.E. Mihailov  

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 

MATHEMATICAL  MODELS  OF TRANSFORMATION  OF COLOR  REPRODUCTION  MODELS  ON 
VARIOUS  DEVICES  

The article is considered the issues of interaction between various devices, such as a scanner, printer, monitor, etc., from the point of view of 
conversion for the purpose of correct color rendering. In this regard, color models and mathematical models of conversion between them are discussed. 
In particular, the polynomial regression algorithm, which allows taking into account nonlinear distortions that occur when transmitting colors between 
devices with mjÀ@d@lg color characteristics. 

Keywords:  RGB model, CMYK model, Lab, matrix transformations, gamma correction. 

,6151 '1 
, ."641I1  "I I'41 &'C4"6H1 #1? "7"@'' '@4%K# :7KA16<K 4"7/ 6 "94%9"#:1 ' 6".24"'86151 '' '8"94%F1- 

 'E) z.#4"E.#6%M #%:'1 :%: .:% 14HM :"I2/K#14H ' 24' #14HM 4%9"#%K# . 4%8 HI' &61#"6HI' I"517(I'M A#"  1415:" 
24'6"5'# : 24"971I%I #"A "E 21415%A' &61#"6) Ë#' 4%87'A'( "9<.7"671 H C'8'A1.:'I' ' #1? 'A1.:'I' "."91  "- 
.#(I' 4%9"#H <.#4"E.#6M % #%:F1 '.2"7/8<1IHI' &61#"6HI' 24".#4% .#6%I') ¨7( 241"5"71 '( #%:'? .7"F ".#1E 
4%84%9"#% H I1#"5H I%#1I%#'A1.:"@" I"517'4"6% '( 68%'I"51E.#6'( <.#4"E.#6M I%#4'A H1 241"94%8"6% '( I1F5< 
&61#"6HI' I"517(I' ' .#% 5%4#H &61#"6"@" <24%671 '(  % ". "61 ICC-24"C'71E) Ë#' #1? "7"@'' "91.21A'6%K# ."- 
@7%."6%  ".#/ ' #"A ".#/ &61#"21415%A'M A#" "."91  " 6%F " 6 #%:'? "97%.#(?M :%: 5'8%E M 2"7'@4%C'( ' C"#"@4%C'() 

o61#"6H1 24".#4% .#6% CMYK  ' RGB "#7'A%K#.( 24' &'2%I' C"4I'4"6% '( &61#"6 ' "97%.#(I' 
24'I1 1 '() 

²"517/ RGB (Red, Green, Blue) 2415.#%67(1# ."9"E %55'#'6 <K I"517/M 6 :"#"4"E &61#% ."85%K#.( 2<#ÉI 
.7"F1 '( .61#"6H? 6"7 ) r % 24'I1 (1#.( 57( 4%9"#H . &'C4"6HI' <.#4"E.#6%I'M #%:'I' :%: I" '#"4H ' :%I14H) 
, j#"E I"517'  %7"F1 '1 6.1? #4É? 9%8"6H? &61#"6 "94%8<1# 917HE .61#) 

o61#"6%( I"517/ CMYK  (Cyan, Magenta, Yellow, BlacK) ". "6% %  % .<9#4%:#'6 "I 24' &'21 .I1B1 '(M @51 
&61#% ."85%K#.( 2<#ÉI 2"@7"s1 '( .61#%) Ë#% I"517/ '.2"7/8<1#.( 6 21A%# H? <.#4"E.#6%?M #%:'? :%: 24' #14HM 
' 2"86"7(1# 6".24"'86"5'#/ &61#%  % C'8'A1.:"E 2"614? ".#'M  %24'I14M  % 9<I%@1) , CMYK   %7"F1 '1 6.1? :"I2"- 
 1 # 5%É# AÉ4 HE &61#) 

w141A'.7'I ". "6 H1 4%87'A'( j#'? &61#"6H? 24".#4% .#6¸ 
϶ I"517/ RGB 'I11# 9"711 B'4":'E &61#"6"E "?6%#M A#" 517%1# 11 9"711 2"5?"5(s1E 57( 4%9"#H . '8"- 

94%F1 '(I'  % j:4% %? I" '#"4"6£ 
϶ 

' 9<I%@'£ 
϶ 

I"517/ CMYK  "2#'I'8'4"6% % 57( 21A%#'M @51 6%F " <A'#H6%#/ C'8'A1.:'1 .6"E.#6% A14 '7 

24'4"5% .I1B1 '(¸ %55'#'6 %( 6 RGB ' .<9#4%:#'6 %( 6 CMYK.  

Ë#' 4%87'A'(  %:7%5H6%K# "@4% 'A1 '(  % #"A ".#/ &61#"21415%A'M A#" 517%1# '.2"7/8"6% '1 &61#"6H? 
24"C'71E ' 241"94%8"6% 'E I1F5< I"517(I' :4'#'A1.:' 6%F HI) 

²%#1I%#'A1.:"1 "2'.% '1 68%'I"51E.#6'( I1F5< <.#4"E.#6%I' 
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o61#"6"1 6".24"'86151 '1  % &12"A:1 ­.:% 14 · :"I2/K#14 · 24' #14® #419<1# <A1#% 4%87'A'E 6 6".24'- 
 'I%1IH? ' 21415%6%1IH? &61#%?) 

y:% 14H ' :"I2/K#14HM :%: 24%6'7"M '.2"7/8<K# &61#"6<K I"517/ RGB, ". "6%  <K  % 24' &'2%? %55'- 
#'6 "@" .I1B1 '( .61#%) w4' #14H F1 4%9"#%K# 6 .<9#4%:#'6 "E I"517' CMYK? :"#"4%( "2'.H6%1#M :%: A14 '7% 
2"@7"s%K# .61# 57( 2"7<A1 '( &61#%  % 9<I%@1) 

²%#1I%#'A1.:"1 I"517'4"6% '1 6 j#"I 24"&1..1 241"94%8"6% '( 6:7KA%1# .715<Ks'1 :7KA16H1 j#%2H: 
1. y"85% '1 24"C'71E &61#"6H? 24".#4% .#6) J%F5"1 <.#4"E.#6" 'I11# < ':%7/ HE 24"C'7/M 

"2'.H6%Ks'E 1@" &61#"6H1 ?%4%:#14'.#':') ¡%24'I14M 24"C'7/ sRGB.icc I"F1# 9H#/ '.2"7/8"6%  57( 
.:% 14% ' I" '#"4%M A#"9H "91.21A'#/ ."@7%."6%  ".#/ "#"94%F1 '( &61#"6 6 .#% 5%4# "I RGB-24"- 
.#4% .#61) ¨7( 24' #14% I"F1# 9H#/ '.2"7/8"6%  24"C'7/ CMYK.icc, "2'.H6%Ks'E 68%'I"51E.#6'1 
A14 '7 . 9<I%@"E ' 54<@'1 "."91  ".#' 21A%#') ¨7( .:% 14% j#" .21:#4%7/ %( A<6.#6'#17/ ".#/ 1@" .1 - 
."4"6M 57( I" '#"4% · 2%4%I1#4H (4:".#' ' &61#"6"@" "?6%#% 2':.171EM 57( 24' #14% · .21:#4%7/ H1 
.6"E.#6% '.2"7/8<1IH? A14 '7 ' 9<I%@') 

2. r2415171 '1 &61#"6"@" .""#61#.#6'() ̈ 7( :%F5"E 2%4H <.#4"E.#6M  %24'I14M ­.:% 14 · I"- 
 '#"4®  1"9?"5'I" I%#1I%#'A1.:' "2'.%#/M :%: &61#% "5 "@" <.#4"E.#6% 241"94%8<K#.( 6 &61#% 54<@"@") 
Ë#" 5".#'@%1#.( 2<#1I 6H2"7 1 '( 241"94%8"6% 'E I1F5< &61#"6HI' 24".#4% .#6%I') 

3. w4'I1 1 '1 %7@"4'#I"6 ' #142"7(&'') w".:"7/:< <.#4"E.#6%  1 6.1@5% I"@<# #"A " 6".24"- 
'861.#' 6.1 &61#% ¦ %24'I14M I" '#"4  1 I"F1# 2":%8%#/ &61#% 6 1 .6"1@" &61#"6"@" "?6%#%¢M 24'I1 (K#.( 
%7@"4'#IH ' #142"7(&'' ' :"I241..'' @%IIH 57( %5%2#%&'' &61#%) , :" #1:.#1 &61#"6"@" 6".24"'8- 
6151 '( "  2"86"7(1# .@7%F'6%#/ 2141?"5H I1F5< &61#%I' '7' :"I21 .'4"6%#/ 4%87'A'( 6 &61#"6H? 
"?6%#%? <.#4"E.#6) r5'  '8 .#% 5%4# H? I1#"5"6 ' #142"7(&'' · 9'7' 1E %( ' #142"7(&'(M :"#"4%( 
'.2"7/8<1# 6861B1  H1 .415 '1 8 %A1 '( 97'F%EB'? #"A1: 57( "2415171 '(  "6"@" 8 %A1 '() ¯'7' 1E- 
 %( ' #142"7(&'( "2'.H6%1#.( .715<Ks1E C"4I<7"E¸ 

@51 P1, P2, P3, P4 · 8 %A1 '( &61#% 6 97'F%EB'? '861.# H? #"A:%?M a ' b · 61.%M 8%6'.(s'1 "# 4%..#"( '( 
5" j#'? #"A1:) 

4. ,H2"7 1 '1 "94%# H? 241"94%8"6% 'E) , 24"&1..1 21A%#' &61#%M ."85%  H1 6 RGB, 241- 
"94%8<K#.( 6 CMYK.  ¨7( j#"@" '.2"7/8<K#.( I%#4'A H1 241"94%8"6% '( '  17' 1E H1 C< :&'' 57( 
:"441:# "@" "#"94%F1 '( "##1 :"6) Ë#' I"517' ". "6% H  % #1"4'' :"7"4'I1#4''M 6:7KA%( <4%6 1 '(M 
<A'#H6%Ks'1 .#% 5%4# H1  %97K5%#17' CIE. 

²%#4'A H1 241"94%8"6% '( I1F5< &61#"6HI' I"517(I' 
²%#4'A H1 241"94%8"6% '( 6 :" #1:.#1 &61#"6"@" 6".24"'86151 '( "9HA " 41%7'8<K#.( 6 6'51 24"@4%II H? 

%7@"4'#I"6M :"#"4H1 6H2"7 (K#  %9"4 7' 1E H? '  17' 1E H? 6HA'.71 'E 57( 241"94%8"6% '( &61#"6H? 5%  H? 
I1F5< &61#"6HI' 24".#4% .#6%I') Ë#' 6HA'.71 '( 41%7'8<K#.( 6 24"@4%II H? 9'97'"#1:%?M 54%E614%? <.#4"E.#6 
'7' 6.#4"1  H? .'.#1I%? <24%671 '( &61#"I ¦ %24'I14M 6 @4%C'A1.:'? 415%:#"4%? '7' "214%&'"  H? .'.#1I%?¢) 

r2'B1I 24".#1EB<K .?1I< 2141?"5% "# I"517' RGB : I"517' CMYK.  
1. 
2. 
3. 

¡"4I%7'8%&'( RGB-8 %A1 'E 6 5'%2%8"  "# 0 5" 1. 
,HA'.71 '1 9%8"6H? .<9#4%:#'6 H? :"I2" 1 #¸ 
zAÉ# AÉ4 "E :4%.:'¸ 

¯"711 .7"F H1 241"94%8"6% '( 6:7KA%K# '.2"7/8"6% '1 24".#4% .#6% Lab 57( 9"711 #"A "@" I"517'4"6%- 
 '( A17"61A1.:"@" 6".24'(#'() w41"94%8"6% '1 '8 Lab 6 RGB ".<s1.#67(1#.( .715<Ks'I "94%8"I¸ 

1. ,HA'.7(K#.( 24"I1F<#"A H1 8 %A1 '( X, Y, Z: 

@51 :""45' %#% L "9"8 %A%1# .61#7"#< ¦8 %A1 '1 :"#"4"E '8I1 (1#.( "# 0 ¦.%IHE #1I HE¢ 5" 100 ¦.%IHE .61#- 
7HE¢M :""45' %#% a "9"8 %A%1# 2"7"F1 '1 &61#% 6 5'%2%8" 1 "# 8171 "-@"7<9"@" 5" :4%. "-I%7' "6"@"M :""45' %- 
#% b L 2"7"F1 '1 &61#% 6 5'%2%8" 1 "# @"7<9"@" 5" F17#"@") 

Ö'.7% 6 C"4I<7%?  1.7<A%E H ' 'I1K# .715<Ks'E .IH.7¸ A'.7" 16 "8 %A%1# .56'@ 57(  "4I%7'8%&'' 8 %A1- 
 'E L 6 5'%2%8" 1 "# 0 5" 100; A'.7" 116 '.2"7/8<1#.( 57( I%.B#%9'4"6% '( .61#7"#HM A#"9H .""#61#.#6"6%#/ .#% - 
5%4#%I Lab-24".#4% .#6%£ A'.7% 500 ' 200 · :"jCC'&'1 #HM  "4I%7'8<Ks'1 67'( '1 &61#"6H? :"I2" 1 # a ' b, A#" 
"91.21A'6%1# :"441:# "1 6".24'(#'1 &61#% 6 Lab. 

2. w4"I1F<#"A H1 8 %A1 '( X, Y, Z 8 %A1 '( 241"94%8<K#.( 6 RGB . <AÉ#"I 2%4%I1#4"6 
<.#4"E.#6%) 

¨%  "1 241"94%8"6% '1 <A'#H6%1#  17' 1E H1 ?%4%:#14'.#':' A17"61A1.:"@" 841 '(M % #%:F1 %5%2#%&'K 
&61#"6 57( 4%87'A H? <.7"6'E ".61s1 '() 

²"517' :"I241..'' @%IIH 
²"517' :"I241..'' @%IIH 24'I1 (K#.( 57( "2#'I'8%&'' 21415%A' &61#% I1F5< <.#4"E.#6%I' . 4%87'A- 

 HI' &61#"6HI' "?6%#%I') , ". "61 j#'? I"5171E 71F'# '51( I%#1I%#'A1.:"@" .F%#'( ' C"4I%&'' 57( %5%2#%&'' 
&61#"6"@" 24".#4% .#6% <.#4"E.#6%-'.#"A ':% : "@4% 'A1  "I< &61#"6"I< "?6%#< <.#4"E.#6%- %8 %A1 '() 

¡% 2146"I j#%21 &61#"6H1 5%  H1  "4I%7'8<K#.( 6 4%I:%? '.?"5 "@" &61#"6"@" 24".#4% .#6% ¦ %24'I14M 
RGB). i%#1I % %7'8'4<K#.( &61#%M 6H?"5(s'1 8% 241517H &1716"@" 24".#4% .#6% ¦ %24'I14M CMYK).  ̈ 7( %5%2#%&'' 
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'.2"7/8<1#.( I1#"5 @%II%-:"441:&''M @51 (4:".#/ :%F5"@" &61#% 41@<7'4<1#.( . <A1#"I 7"@%4'CI'A1.:'? '7' .#121 - 
 H? C< :&'E) Ë#" 2"86"7(1# ."?4% '#/ 6'8<%7/ <K ."@7%."6%  ".#/ "##1 :"6) 

w4'  1"9?"5'I".#' 6H2"7 (1#.( .":4%s1 '1 (4:".#' '  %.Hs1  ".#' &61#"6M 6H?"5(s'? 8% 241517H &171- 
6"@" 24".#4% .#6%M . I' 'I%7/ HI '.:%F1 '1I "9s1E &61#"6"E 2%7'#4H) 

,%F <K 4"7/ '@4%1# ."85% '1 #%97'&H .""#61#.#6'E LUT  (Look-Up Table), :"#"4%( <24"s%1# 24"&1.. 241"9- 
4%8"6% '( ' 517%1# 1@" 9"711 jCC1:#'6 HI 57( 6HA'.71 'E) 

²1#"5H :"I241..'' '.2"7/8<K#.( 6 &'C4"6"E C"#"@4%C''M @4%C'A1.:"I 5'8%E 1 ' 24' 21A%#'M @51  1"9?"5'- 
I" "91.21A'#/ #"A "1 6".24"'86151 '1 "##1 :"6 24'  %7'A'' "@4% 'A1 'E <.#4"E.#6) 

u.2"7/8"6% '1 ICC-24"C'71E 
ICC-24"C'7' (International Color Consortium) (67(K#.( .#% 5%4#"I 57( "2'.% '( &61#"6H? ?%4%:#14'.#': 

<.#4"E.#6) Ë#' 24"C'7' 2415.#%67(K# ."9"E .21&'%7/ H1 C%E7HM ."514F%s'1 5%  H1 " &61#"6H? ?%4%:#14'.#':%? 
:" :41# "@" <.#4"E.#6%) , 24"C'71 <:%8H6%1#.( ' C"4I%&'( " #"IM :%: <.#4"E.#6" "#"94%F%1# '7' 6".24"'86"5'# 
&61#%M 6:7KA%( 2%4%I1#4H @%IIHM &61#"6"@" "?6%#% ' #"A:' 917"@") u.2"7/8"6% '1 #%:'? 24"C'71E 2"86"7(1# 6H2"7- 
 (#/ 241"94%8"6% '( I1F5< 4%87'A HI' &61#"6HI' 24".#4% .#6%I' . I' 'I%7/ HI' 2"#14(I'M "91.21A'6%( #"A- 
 ".#/ &61#"21415%A') [1] 

p'2H ICC-24"C'71E¸ 
϶ Input {Y!¼e0Q ¦6?"5 H1 24"C'7'¢ "2'.H6%K# <.#4"E.#6% 66"5%M #%:'1 :%: .:% 14H '7' :%I14H) Ë#' 

24"C'7' :" 614#'4<K# 5%  H1 6 .#% 5%4# "1 &61#"6"1 24".#4% .#6" ¦"9HA " CIE XYZ '7' Lab); 
Display {Y!¼e0Q ¦24"C'7' "#"94%F1 '(¢ 24'I1 (K#.( 57( I" '#"4"6 ' 24"1:#"4"6 ' "2'.H6%K#M :%: 

<.#4"E.#6" 6".24"'86"5'# &61#%£ 
϶ 

϶ Output {Y!¼e0Q ¦6H?"5 H1 24"C'7') '.2"7/8<K#.( 57( 21A%# H? <.#4"E.#6 ' "241517(K#M :%: A14 '- 
7% 68%'I"51E.#6<K# . 9<I%@"E£ 

϶ DeviceLink {Y!¼e0Q ."15' (K# 56% <.#4"E.#6%  %24(I<KM '.:7KA%( 24"I1F<#"A "1 241"94%8"6% '1 
6 .#% 5%4# "1 24".#4% .#6") 

, .'.#1I1 <24%671 '( &61#"I 24'I1 (1#.( 24' &'2 21416"5% 6.1? 5%  H? 6 24"I1F<#"A "1 &61#"6"1 24"- 
.#4% .#6" (PCS, {Y!¼e0 Connection Space), "9HA " CIE Lab '7' CIE XYZ.  ¡%24'I14M &61#% . :%I14H (Input {Y!¼e0¢ 21- 
416"5(#.( 6 PCS. ¨%711 PCS 241"94%8<1#.( 6 24"C'7/ I" '#"4% (Display {Y!¼e0¢ 57( "#"94%F1 '() i%#1IM 24' 21A%#'M 
&61#% 21416"5(#.( 6 24"C'7/ 24' #14% (Output {Y!¼e0¢) 

¯"711 .7"F H1 %7@"4'#IH ' #1? ':' :%7'94"6:' 
¨7( <A1#% #1? 'A1.:'? "@4% 'A1 'E <.#4"E.#6M #%:'? :%: &61#"6"E "?6%# '7' 5' %I'A1.:'E 5'%2%8" M '.- 

2"7/8<K#.( 9"711 .7"F H1 %7@"4'#IH :%7'94"6:' ' 241"94%8"6% '(M :"#"4H1 2"I"@%K# %5%2#'4"6%#/ ICC-24"C'7' 
' @%4% #'4"6%#/ #"A ".#/ &61#"21415%A') Ë#' I1#"5H ". "6H6%K#.(  % I%#1I%#'A1.:'? I"517(?M <A'#H6%Ks'?  1- 
7' 1E H1 ' .7"F H1 68%'I"51E.#6'( I1F5< &61#%I' ' 2%4%I1#4%I' <.#4"E.#6) 

r5'  '8 #%:'? I1#"5"6 · %7@"4'#I 2"7' "I'%7/ "E 41@41..''M :"#"4HE '.2"7/8<1#.( 57( ."85% '( 9"711 
#"A H? 241"94%8"6% 'E I1F5< &61#%I' 6 ICC-24"C'7(?) 7@"4'#I 2"I"@%1# <A1.#/  17' 1E H1 '.:%F1 '(M 6"8 ':%- 
Ks'1 24' 21415%A1 &61#"6 I1F5< <.#4"E.#6%I' . 4%87'A HI' &61#"6HI' ?%4%:#14'.#':%I') 

, :%A1.#61 24'I14% 24'6151I 2"7' "I'%7/ <K 41@41..'K 57( :"441:&'' &61#"6H? '.:%F1 'E) w4152"- 
7"F'IM  1"9?"5'I" 241"94%8"6%#/ 8 %A1 '( &61#% '8 I"517' RGB 6 CMYK  . <A1#"I "@4% 'A1 'EM  %7"F1  H?  % 
<.#4"E.#6" ¦ %24'I14M 24' #14"I . "@4% 'A1  HI &61#"6HI "?6%#"I¢) ,I1.#" 24".#"@" 7' 1E "@" 241"94%8"6% '( 
6".2"7/8<1I.( 2"7' "I'%7/ "E 41@41..'1EM :"#"4%( I"517'4<1# 9"711 .7"F "1 2"6151 '1 &61#% 6 8%6'.'I".#' "# 
?%4%:#14'.#': <.#4"E.#6%) 

w"7' "I'%7/ "1 241"94%8"6% '1 "241517(1#.( C"4I<7"E 

@51 C, R, G, B · :"I2" 1 #H &61#% 6 .""#61#.#6<Ks'? I"517(?£ · :"jCC'&'1 #H 2"7' "I%M :"#"4H1 6HA'.- 
7(K#.(  % ". "61 5%  H? " &61#"21415%A1 <.#4"E.#6%) 

¨7( 6HA'.71 '( "2#'I%7/ H? :"jCC'&'1 #"6 57( 5%  "E I"517' 241"94%8"6% '( I1F5< &61#"6HI' 24"- 
.#4% .#6%I' I"F " 6".2"7/8"6%#/.( I1#"5"I  %'I1 /B'? :6%54%#"6) Ë#"# %7@"4'#I  %?"5'#  %'7<AB'1 8 %A1 '( 
:"jCC'&'1 #"6M :"#"4H1 I' 'I'8'4<K# "B'9:< 241"94%8"6% '(M A#" 2"86"7(1# <A1.#/ .21&'C'A1.:'1 '.:%F1 '( 
' "@4% 'A1  H1 6"8I"F ".#' <.#4"E.#6% ¦ %24'I14M I" '#"4 '7' 24' #14¢) 

J4"I1 2"7' "I'%7/ "E 41@41..''M I"F " 6".2"7/8"6%#/.( ' 54<@'I' I1#"5%I') ¡%24'I14M I1#"5"I I "@"- 
:4%# "E 7' 1E "E 41@41..''M :"@5% 57( :%F5"@" <.#4"E.#6% ."85%1#.( .'.#1I% 7' 1E H? <4%6 1 'EM "2'.H6%Ks'? 
1@" &61#"6H1 ?%4%:#14'.#':'M % #%:F1 I1#"5"I 9%8"6H? C< :&'EM :"#"4HE 24'I1 (1#.( 57( ."85% '( 9"711 @'9:'? 
' #"A H? 241"94%8"6% 'E I1F5< &61#"6HI' 24".#4% .#6%I'M "."91  " 24' 4%9"#1 . <.#4"E.#6%I'M '.2"7/8<Ks'I' 
.7"F H1 .1 ."4H '7'  1.#% 5%4# H1 &61#"6H1 "?6%#H) 

p%:F1 57( :%7'94"6:' A%.#" '.2"7/8<1#.( @%II%-:"441:&'(M :"#"4%( :"441:#'4<1# (4:".#/ '  %.Hs1  ".#/ 
&61#% . <AÉ#"I ?%4%:#14'.#': <.#4"E.#6%¸ 

@51 · "#:%7'94"6%  HE &61#M · '.?"5 HE &61#M 2"7<A1  HE "# <.#4"E.#6%M ɾ · :"jCC'&'1 # @%II%-:"4- 
41:&''M :"#"4HE 8%6'.'# "# <.#4"E.#6% ¦ %24'I14M ɾ 57( I" '#"4% I"F1# 9H#/ ":"7" 2.2, 57( 24' #14% · ":"7" 1.8). 

¬%II%-:"441:&'( '.2"7/8<1#.( 57( :"I21 .%&''  17' 1E ".#' 6".24'(#'( (4:".#' ' &61#% A17"61A1.:'I 
841 '1IM % #%:F1 57( %5%2#%&'' '8"94%F1 '( : "@4% 'A1 '(I <.#4"E.#6%. 
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|%86'#'1 #1? "7"@'E :%7'94"6:' #%:F1 6:7KA%1# '.2"7/8"6% '1 I1#"5"6 I%B'  "@" "9<A1 '(M :"#"4H1 2"- 
86"7(K# %5%2#'4"6%#/ 24"C'7' 6 8%6'.'I".#' "# <.7"6'E 4%9"#H <.#4"E.#6) Ë#" "#:4H6%1#  "6H1 214.21:#'6H 57( 
%6#"I%#'8%&'' <24%671 '( &61#"I ' ' #1@4%&'' <.#4"E.#6 6 15' <K .'.#1I<) 

±02p£q<{r< 
o61#"6"1 6".24"'86151 '1  % 4%87'A H? <.#4"E.#6%? · j#" .7"F %( 8%5%A%M #419<Ks%( <A1#%M :%: #1? '- 

A1.:'? ?%4%:#14'.#': "9"4<5"6% '(M #%: ' "."91  ".#1E 6".24'(#'( &61#% A17"61:"I) , 4%9"#1 9H7' 4%..I"#41 H 
". "6 H1 %.21:#H I%#1I%#'A1.:"@" I"517'4"6% '(M 6:7KA%( '.2"7/8"6% '1 &61#"6H? 24"C'71EM I%#4'A H? 241"9- 
4%8"6% 'E ' %7@"4'#I"6 %5%2#%&'' @%IIH) 

r."9"1 6 'I% '1 <5171 " I1#"5%I :%7'94"6:' <.#4"E.#6M :"#"4H1 (67(K#.( :7KA16HI' 57( "91.21A1 '( 
#"A "E &61#"21415%A') w"I'I" .#% 5%4# "@" '.2"7/8"6% '( ICC-24"C'71EM ."641I1  H1 2"5?"5H 6:7KA%K# 24'- 
I1 1 '1 9"711 .7"F H? %7@"4'#I"6M #%:'? :%: 2"7' "I'%7/ %( :%7'94"6:% ' .21:#4"C"#"I1#4'A1.:%(  %.#4"E:%) 
Ë#' I1#"5H 2"86"7(K# <A'#H6%#/  1 #"7/:" &61#"6H1 24".#4% .#6%M  " ' .21:#4%7/ H1 ?%4%:#14'.#':' <.#4"E.#6M 
A#" 2"6HB%1# #"A ".#/ 21415%A' "##1 :"6) w4'I14H %7@"4'#I"6M #%:'? :%: I1#"5  %'I1 /B'? :6%54%#"6 ' LUT  ¦#%- 
97'&H .""#61#.#6'(¢M 51I" .#4'4<K# 6"8I"F ".#' I' 'I'8%&'' &61#"6H? '.:%F1 'E 24' 241"94%8"6% '' 5%  H?) 

p%:'I "94%8"IM 6 1541 '1 ."641I1  H? 2"5?"5"6 : <24%671 'K &61#"I ' '.2"7/8"6% '1 I%#1I%#'A1.:"@" 
I"517'4"6% '( .2"."9.#6<K# 5".#'F1 'K 6H.":"E #"A ".#' &61#"21415%A') Ë#" '@4%1# 6%F <K 4"7/ 6 24"C1..'"- 
 %7/ H? "97%.#(?M #%:'? :%: 2"7'@4%C'(M C"#"@4%C'( ' 5'8%E M @51 #419<K#.( ."@7%."6%  H1 &61#"6H1 41B1 '(  % 
6.1? j#%2%? "94%9"#:' '8"94%F1 'E) 

¡%<A HE 4<:"6"5'#17/¸ 5"&1 # :%C154H u C"4I%&'"  H? ' <24%67(Ks'? .'.#1IM 5"&1 #M :% 5'5%# C'8'- 
:"-I%#1I%#'A1.:'?  %<: Ô'?%416% ) ) 
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K%*% ,42r{5 H%F% P4.r{0 

NKMHP9*TNQ 3D-,D HUHX N D7DUKHKKDX 9H*UVKDBMN 
F ½UH M9DKK Â  D,,H9TNÂ 

\ K%*% ,42r{5 H%F% P4.r{05 2025 

_:B4>-©A>A<x7<5.402 5,.78:<.>?ABBE2 7B0?A<.0>A> s<,FE³SABBER >ARB,S,502 0 80U:2B: 
191186, _:B4>-©A>A<x7<5[ ",SC³:a ],<.4:a[ 18 

_>:>Ca s,.?avAB: 0..SA8,?:B0u <,S0 >ARB,S,502 3D-F,8AS0<,?:B0a 0 8,s,SBABB,2 <A:SCB,.>0 (AR) ? .tA<A ,BS:2B->,<5,?S0 
. :4wAB>,F B: sS:>t,<F7 Arigami.tech. *:..F:><0?:u>.a 0R ?,UF,yB,.>0 ? 7S7`³AB00 ?0U7:S0U:w00 >,?:<,?[ s,?E³AB00 ?,?SA`ABB,- 
.>0 s,47s:>ASA2 0 .B0yAB00 ?,U?<:>,? >,?:<,? U: .`A> x,SAA >,`B,5, .,,>?A>.>?0a ,y08:B0aF 4S0AB>,?G IB:S0U0<7u>.a 4Su`A?EA 
?EU,?E ?BA8<AB0a[ ?4Su`:a ?E.,40A U:><:>E B: .,U8:B0A 4,B>AB>: 0 s<,xSAFE .,?FA.>0F,.>0 . <:US0`BEF0 7.><,2.>?:F0[ : >:4yA 
sA<.sA4>0?E <:U?0>0a 8:BBER >ARB,S,502 . 0.s,SCU,?:B0AF 0.47..>?ABB,5, 0B>ASSA4>: 0 .>:B8:<>: WebXR, 4,>,<EA F,57> .8AS:>C 
0R x,SAA 8,.>7sBEF0 8Sa ³0<,4,5, 4<75: 4,Fs:B02G 

 p£q<@z< >p4@0° 3D-I"517'4"6% '1M 5"2"7 1  %( 41%7/ ".#/M " 7%E -#"4@"67(M Arigami.tech, 2":<2%- 
#17/.:'E "2H# 

N.A.  Mokin, E.V.  Gorina  

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 

INTEGRATION  OF 3D MODELS AND AUGMENTED  REALITY INTO  E-COMMERCE  

The article is devoted to exploring the role of 3D modeling and augmented reality (AR) technologies in online commerce, focusing on the 
Arigami.tech platform. It examines their potential in enhancing product visualization, increasing customer engagement, and reducing returns by better 
aligning with customer expectations. The key challenges of implementation, such as high content creation costs and device compatibility issues, are 
analyzed, alongside future prospects involving 9dgj~-j9k intelligence and WebXR, which could make these technologies more accessible to a broader range 
of businesses. 

Keywords:  3D modeling, augmented reality, online commerce, Arigami.tech, customer experience 

F@<t<{r<% r 7%E -#"4@"67( 8% 2".715 '1 51.(#'71#'( .#%7% "5 "E '8 .%IH? 9H.#4" 4%86'6%Ks'?.( "#4%.- 
71E I'4"6"E j:" "I':' ' :7KA16HI 54%E614"I @7"9%7/ "@" 4H :%) w" 5%  HI Statista, "9}1I I'4"6"E j71:#4"  "E 
:"II14&'' 6 2024 @"5< 2416H.'7 6 #4'77'" "6 5"77%4"6 yµ M ' 24"@ "8'4<1#.(M A#" : 2027 @"5< j#"# 2":%8%#17/ 5"- 
.#'@ 1# 8 #4'77'" "6 5"77%4"6) y#41I'#17/ HE 4".# .6(8%   1 #"7/:" . <617'A1 '1I A'.7% ' #14 1#-2"7/8"6%#171EM 
 " ' . '8I1 1 '1I 2"#419'#17/.:'? 24'6HA1:¸ 2":<2%#17' 6.1 9"7/B1 &1 (# <5"9.#6"M .:"4".#/ ' 214." %7'8'4"6% - 
 HE 2"5?"5) r5 %:" . 4".#"I :" :<41 &'' I1F5< " 7%E -27%#C"4I%I' :"I2% '' .#%7:'6%K#.( .  "6HI' 6H8"6%I'M 
.6(8%  HI' .  1"9?"5'I".#/K <5"671#6"4'#/ 6.1 9"711 6H.":'1 "F'5% '( :7'1 #"6) w":<2%#17' #419<K#  1 #"7/:" 
5".#<2 ".#' #"6%4"6 ' 9H.#4"E 5".#%6:'M  " ' 6"8I"F ".#' 2"7<A'#/ 2"7 "1 2415.#%671 '1 " 24"5<:#1 5" 2":<2:'M 
"."91  " :"@5% 41A/ '51# " #"6%4%?M @51 6%F H 51#%7'M 4%8I14H '7' 6 1B 'E 6'5 6 :" :41# "E .4151M #%:'? :%: I1- 
917/M "51F5%M "9<6/M %:.1..<%4H '7' 9H#"6%( #1? ':% [1]. 

p4%5'&'"  H1 I1#"5H 2415.#%671 '( #"6%4"6 6 ' #14 1#-I%@%8' %?M #%:'1 :%: 56<I14 H1 '8"94%F1 '( 
' #1:.#"6H1 "2'.% '(M  1 I"@<# 6 2"7 "E I141 <5"671#6"4'#/ j#' 8%24".H) ¡%24'I14M 2":<2%#17/M 6H9'4%Ks'E 5'- 
6%  57( .6"1E @".#' "EM  1 I"F1# 2" "5 "E .#%#'A "E C"#"@4%C'' 2" (#/M :%: "  9<51# .I"#41#/.( 6 41%7/ "E "9.#%- 
 "6:1) p%:F1 24' 2":<2:1 "51F5H '7' "9<6' :7'1 #  1 I"F1# 9H#/ <6141  6 #"IM 2"5"E51# 7' #"6%4 2" 4%8I14< '7' 
.#'7KM A#" A%.#" 24'6"5'# : 4%8"A%4"6% '(I ' 6"864%#%I) w" 5%  HI '..715"6% '( ­UO!3SZ;® (2023), ":"7" 30% 6.1? 
6"864%#"6 6 " 7%E -#"4@"671 24"'.?"5(# '8-8%  1.""#61#.#6'( "F'5% 'E 2":<2%#171E 41%7/ "I< 24"5<:#<M A#" 671A1# 
8% ."9"E C' % ."6H1 2"#14' 57( :"I2% 'E ' . 'F%1# <4"61 / <5"671#6"41  ".#' :7'1 #"6 [1]. 

, j#"I :" #1:.#1 3D-I"517'4"6% '1 ' 5"2"7 1  %( 41%7/ ".#/ (AR) .#% "6(#.( 6%F HI 24"4H6"IM 24157%- 
@%( '  "6%&'"  H1 41B1 '( 57( <7<AB1 '( 2":<2%#17/.:"@" "2H#%) 3D-I"517'4"6% '1 2"86"7(1# ."85%6%#/ &'C4"- 
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 HI :"5"IM B'4":" '.2"7/8<1#.( 57( ."85% '( 9%8"6H? 3D-I"5171EM :"#"4H1 8%#1I I"@<# 9H#/ 5"4%9"#% H 6 9"711 
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414p{<{{0¥ .<0px{4>?x (AR) @ 4{p0s{-?4.ª4@p< 
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CHALLENGES IN ECºhË CLOTHING  GRADING  

The study focuses on the grading of e+6f« clothing according to age groups and growth dynamics, requiring structural adaptations to changing 
anthropometric parameters. Methods of pattern grading (grouping, radial, scaling, etc.) are analyzed, highlighting their advantages and limitations, with 
an emphasis on automated approaches (CAD, Excel) that ensure precision and preserve stylistic consistency. The necessity of integrating mathematical 
algorithms with anatomical characteristics is underscored, enabling the optimization of mass production while maintaining ergonomic design and 
compliance with quality standards. 
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PRINCIPLES  OF SELECTING  THE  OPTIMUM  COPPER LAYER COATING  AND PRINT  JACKET 
ENGRAVING  METHODS IN CIGARETTE PACKAGING  MANUFACTURE  USING GRAVURE PRINTING  

\ P. A. Elin, 2025  

The research endeavours to ascertain the most @Á-9-j+/f technology for the application of copper layers and the engraving of the printing jacket 
on the gravure printing plate cylinder, with the objective of producing cigarette packaging with a circulation of 1 million copies. The analysis, comparison 
and selection of the method of copper layer application on the surface of the gravure printing cylinder is conducted, with the methods of engraving of 
the printing cylinder also being considered. The optimum method of electromechanical engraving is then +À@d@m as the most ecological and @À@-gjn@ in the 
conditions of the set task. The model of the mounting cylinder plate is developed and the calculation of materials for the circulation is made. 

Keywords:  cigarette packaging by gravure printing, printing cylinder engraving, copper layer coating method, 
mounting plate model, engraved printing plate running life, eco-0î-S0TV printing methods. 

The subject of the present study is the production of gravure plates for cigarette packaging, with the objective of 
identifying the most 0Ó0-VSX0 technological process for their preparation. The research was conducted with the aim of analysing 
the existing processes and equipment for gravure printing on the market, and selecting the most suitable method to satisfy the 
-\QV!f0Y¿Q requirements. 

Currently, tobacco packaging can be printed in two ways: Ï0>!RY$3OS- or gravure printing. Each method has its own 
g0T0¼VQ and disadvantages, which are considered by manufacturers when making a choice. 

óGravure printing ink has a high degree of running-in, bright colors, good layering, relatively stable printing quality, 
high printing 0î-S0T-;M and durable printing plates. It  is suitable for packaging and printing of cigarette products with large sales 
X!e\f0)¿ [1, p.3] 

The utilisation of Ï0>!RY$3OS- machinery in the production of packaging materials !Ó0YQ several distinct advantages, 
including cost 0î-S0T-;M expedited order Z\e¼ef0TVM superior quality, and enhanced resolution. However, tobacco manufacturers 
often opt for gravure printing for tobacco packaging due to its capacity to thwart counterfeiting. Moreover, gravure printing is 
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particularly advantageous when printing large quantities, a scenario in which it can !Ó0Y cost g0T0¼VQ) The Ï0>!RY$3OS- printing 
process is easier to counterfeit than gravure printing due to the fact that, in gravure printing, the printing elements are recessed 
into the cylinder, making reproduction of this method for counterfeiting a disadvantageous solution. 

The material for the work was collected by the method of literature selection, comparison and analysis of the obtained 
data and observation of the technological process in the conditions of a real printing house. Conclusions were formulated and 
recommendations were proposed. The results of the work made it possible to build the layout of the assembly mold and calculate 
the amount of materials to run the print run. 

The layout is shown in Figure 1. 

Figure 1. Construction of the mounting plate layout 

There is the following example of calculation for materials providing a 1 million print run (Table 1). All molds can 
withstand a print run of more than 1 million copies. 

Table 1. Calculation for materials providing a 1 million run. 

Print°ª·%¹­³´°ªw%format 1:1 

Inks QzAz$%=%W 

$%¹°¶¶°µª%º­pports 

W|$%=%W 

Circulation 

Print°ª·%³¸¶°ª«wºs 

Print°ª·%platw%º¨ªª°ª·%¶°fe Mµºw%t´­ª%$%¹°¶¶°µª%³µpies 

Technology  of engraving  layer  formation  
In gravure printing, the copper layer on the printing plate can be applied by several methods. These include the copper 

thin layer construction method, the Ballard method and the thick layer copper plating method. To increase the plate running life, 
the cylinder is coated with a layer of chromium, thereby increasing the life of the cylinder severalfold. 

The method of building up a thin copper layer 
The method of building up a thin layer of copper, as opposed to the method that allows for the obtaining of a thick 

copper layer, should be considered to !Ó0Y certain advantages. These advantages can be attributed to the fact that it enables 
the coating to be obtained to the required thickness, and also to minimise subsequent machining. The reusability of cylinders is 
reduced to the removal of the layer and the subsequent galvanic build-up of a new copper layer. Engraving of the cylinder is only 
required once, after which the copper layer is removed and a new one is built up. However, this process is very labour-intensive 
(Figure 2), which is an obvious disadvantage of this method. 
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Figure 2. Mold structure with thin layer copper plating method 

Ballard method 
The method is analogous to the thin layer copper build-up technique, with the key distinction being the incorporation 

of a separating layer between the primary copper layer and the copper engraving layer. This design feature facilitates the 
removal of the jacket during the preparation of the cylinder for the creation of a new printing plate (see Figure 3). The thickness 
of the copper layer, as implemented using the Ballard method, is 80L100 Аm. The application of a special separation layer to the 
primary copper layer is essential for ensuring its separation from the cylinder surface. 

Figure 3. Mold structure with Ballard method 

Thick copper plating 
The method under discussion involves electrolytic deposition on the primary copper layer of a copper jacket with 

a thickness of approximately 320 Аm (see Figure 4). The advantage of this method is that it is possible to remove part of the 
copper layer (approximately 80 Аm) and make a new engraving on the remaining copper layer. The treatment can be repeated 
up to four times. 

Figure 4. Mold structure with thick copper layer 

The Ballard method will be selected for implementation in our work, given the Q30-S¼- conditions of our task, which 
involves the printing of cigarette packaging in a quantity of one million copies. A single layer of copper will be adequate for 
this production run, thus rendering the thick layer copper plating method unnecessary. Among the remaining two methods, the 
Ballard method will be chosen, as it allows for the straightforward removal of the copper layer and the subsequent build-up of 
a new one, should the re-use of the cylinders be required. 
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Printing plates production  
Following the selection of the appropriate method for the copper layer build-up, the subsequent step is the selection of 

the engraving method for the cylinder in question. There are four primary methods for engraving the cylinder: etching method 
for printing plates, electromechanical engraving of printing plates, direct and indirect laser engraving of printing plates. 

Etching method for printing plates 
The cylinders are etched with ferric chloride solutions by dipping or sprinkling them. As the etching solution ^SÓ\Q0Q 

through the gelatin layer, an image is formed on the copper surface. The copy layer is then removed from the surface after 
etching. In some cases, the cylinder is chrome-plated to increase print running life. The result is a printing plate with a constant 
area and variable depth of printing elements on the surface of the cylinder. 

Electromechanical engraving of printing plates 
The cylinder plate is rotated at a constant circumferential speed during the engraving process. Concurrently, the 

diamond cutter of the engraving head moves at a high frequency. The primary distinguishing feature of this method from the 
ó3SRf0TV¿ method is that the cutter engraving the cylinder plate is able to modify not only the area of the cells, but also their 
depth [2]. 

The result of electromechanical engraving with the printing element, partition surface and the direction of engraving 
are illustrated in Figure 5. 

Figure 5. Electromechanical engraving 

Direct laser engraving of printing plates 
Direct laser engraving is a process that involves the precise ablation of plate material using a laser beam, meticulously 

targeting the areas that will subsequently house the printing elements of the plate. In the cylinder plating device, the cylinders 
are engraved through the use of an infrared laser, which boasts a power rating in the hundreds of watts. A notable advantage 
of direct laser engraving is its QSRTS¼-$TVe; enhanced speed, which is ten times faster than that of electromechanical engraving. 
The capacity for dynamic regulation of both the radiation power and the beam diameter enables the transfer of gradations by 
varying both the depth of the cells and their area [2]. 
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Figure 6. (c) laser engraving process and (d) laser engraved cells. Source: [2] 

Indirect laser engraving of printing plates 
In the process of indirect laser engraving, the masking of heat-sensitive layers is achieved through the use of a heat- 

shrinkable material. The surface of the plate that has been covered with the masking layer is then exposed to a laser, which serves 
to remove the mask from the elements that will be printed in the future. The masking layer, which is a special black lacquer, is 
applied by means of an injection process in separate installations. Following the exposure of the mask, the cylinder is etched, the 
cylinder plate surface is washed, and the ¼T$e step is chrome plating. 

The primary g0T0¼VQ of indirect laser engraving include the capacity to utilise the same cylinders as those employed in 
electronic-mechanical engraving. 

In selecting a process, three main factors must be given full consideration: plate running life, linetype and environmental 
friendliness. Each of the engraving methods has a capacity to print in excess of one million samples. Electromechanical engraving 
has a capacity of 20-90 lin/cm, laser engraving has a capacity of 140 lin/cm and indirect laser engraving has a capacity of 40- 
120 lin/cm.  Each method is capable of printing a given sample linewidth, and so it is advisable to select the most environmentally 
friendly method. Indirect laser engraving is the least environmentally friendly method because of the processes involving caustic 
chemicals, while electromechanical engraving, on the other hand, is the most environmentally friendly method of all listed, as the 
process involves a small amount of chemicals in the creation of the printing plates, and allows the use of water-based inks. The 
electromechanical engraving method was selected based on these three factors, in view of the fact that it Z\e¼eQ all requirements 
and is the most environmentally friendly of all available technologies for the production of printing cylinders. 

According to the ¼T^STRQ by Xiaoming Liang et al, there is an annual increase in the level of emissions in the printing 
industry. Therefore, it is imperative to mitigate the negative environmental impact wherever possible. Consequently, the most 
environmentally sustainable method of engraving the gravure printing cylinder was determined to be electromechanical 
engraving of the copper layer [3]. 

Prior to the utilisation of a print cylinder within a real print shop environment, it is imperative that the cylinder undergoes 
a stringent quality control procedure. A multitude of measurements are taken during the inspection of a cylinder. However, 
the primary instruments employed for the examination of a printed cylinder are a 3Y!¼e!f0V0Y and a digital microscope. The 
3Y!¼e!f0V0Y ½\$TVS¼0Q the height of irregularities at ten measurement marks, subsequently determining the sum of the average 
absolute values of the heights of the ¼X0 most prominent 3Y!¼e0 protrusions and the depths of the ¼X0 largest 3Y!¼e0 depressions 
within the base length. The optimal value for layer roughness, Rz, is established as 0.5 Аm. 

Following a comprehensive review of all available methods for the fabrication of gravure printing cylinders, it is 
recommended that the equipment be selected for the production of the required order. It  should be noted that the objective of 
the project was to print tobacco packaging with a circulation of 1 million impressions. For the printing of the circulation, the 
gravure printing machine on cardboard e-ATENA was selected due to its specialisation in the printing of cigarette packaging. 
One of the models is conveyed in Figure 7. 

Figure 7. e-ATENA | ATN, Rotogravure printing with inline converting. Source: (https://dcm.fr/en /dcm-our-machines/ 
printing/rotogravure-printing-¼TSQOSTR-atn/e-atena-atn-1) 
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The technical features of the rotogravure printing machine are more than satisfactory for producing the sample (Table 
2). 

Table 2. Technical Q30-S¼-$VS!TQ of the e-ATENA. Source: (https://dcm.fr/en/dcm -our-machines/printing/ 
rotogravure-printing-¼TSQOSTR-atn/e-atena-atn-1) 
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Print%pitch 
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%HVZ%tµ%WVZ%¹¹ 

Typw%µf%substrate 

Speed 

%Web%papwºO%±´°tw%³­ºbµ­º«O%¹wtallizw«%paper 
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Numbwº%µf%³µ¶µ¨ºs 

¤µ¶µ¨º%section 

%Up%tµ%$Q 

%²ºµ¶¶w¸s%s¶°«w%µ¨t%fºµ¹%t´w%side 

This printing machine is perfect for printing a given pattern. In addition, the machine has a wide web, which will allow 
us to place more labels on the plate and reduce the time spent on the print run. 

In the contemporary context, gravure printing ¼T^Q application exclusively in the sealing of multi-print products, 
including wallpaper, magazines and packaging. Despite its relatively modest share of approximately 10-15% of the total 
volume of printed products, this method remains a subject of ongoing research and development by numerous companies. The 
potential of gravure printing lies in its unique capability to transfer tonal gradations not through a cluster of raster dots, but by 
manipulating the thickness of the colour layer. 

In the course of this work, the methods of production of gravure printing plates were analysed, and the electromechanical 
method of engraving the printing plate with the subsequent use on the printing machine e-ATENA |  ATN, which allows the use 
of up to 14 sections with ̂ SÓ0Y0TV inks, was chosen for the reprinting of the sample. The development of a mounting plate model 
and the calculation of plate materials for the print run were also undertaken. The print run will necessitate seven printing plates. 
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PERSONALIZATION  OF PET CLOTHING  AND ITS PROSPECTS 

The article discusses and analyzes new opportunities for clothing customization using the example of clothes for pets, in particular for dogs. 
Methods of giving individual properties to clothing through the use of various types of printing on products produced in industrial batches are considered. 
The use of these methods makes it possible to increase the competitiveness of manufactured products and bring them closer to the consumer. 

Keywords : clothing for dogs, individualization of mass production, types of printing on garments. 
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FEATURES OF DIFFERENT  3D MODEL  DEVELOPMENT  PIPELINES  IN  THE  VIDEO  GAME  
INDUSTRY  

The article examines modern pipelines for creating 3D models for video games, their features and areas of application. Five main approaches 
are analyzed: traditional, midpoly, procedural, photogrammetry and lowpoly. For each of them, the key stages of production, the impact on detailing, 
optimization and visual perception are described. A hybrid method is also described, combining various techniques to improve the @Á-j@l-6 of development. 
Trends in technology development, including process automation and the use of 9dgj~-j9k intelligence, while maintaining the importance of artistic control, 
are also considered. 

Keywords:  3D modeling, game graphics, pipelines, optimization, procedural generation, texturing. 
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· #4<9"24"6"5¢ L j#" .#4"@" <2"4(5"A1  HE 24"&1..M .".#"(s'E '8 68%'I".6(8%  H? j#%2"6 24"'86"5.#6% :" 1A "- 
@" 24"5<:#%) ¨4<@'I' .7"6%I'M I"F " .:%8%#/M A#" ­2%E27%E  L j#" 9"7/B"E #1? "7"@'A1.:'E 24"&1.. 2" ."85% 'K 
' "2#'I'8%&'' I"517'M A#"9H 2"I1.#'#/ 11 6 '@4<) w4"&1..  %A' %1#.( . 97":' @% ' 8%:% A'6%1#.( @"#"6"E I"517/K 
6 <#4' 24"1:#%® [1]. r2415171 '1 "2#'I%7/ "@" 2%E27%E % "9<.7"671 " :"I271:."I C%:#"4"6M 6:7KA%( '.2"7/8<1- 
IHE '@4"6"E 56'F":M #1? "7"@'A1.:'E .#1:M 9K5F1# H1 "@4% 'A1 '( ' 641I1  H1 4%I:' 24"1:#%) y715<1# "#I1#'#/M 
A#" 6 3D-@4%C':1 2%E27%E H .<s1.#61  " 6%4/'4<K#.( 6 8%6'.'I".#' "# #'2% ."85%6%1I"@" :" #1 #% - 4%84%9"#:% 
214." %F1EM #1? ':'M 85% 'E ' "9}1:#"6 ":4<F1 '( #419<K# 24' &'2'%7/ " 4%8 H? I1#"5':) 

u8  %'9"711 2"2<7(4 H? 2%E27%E "6 I"F " 6H517'#/ .715<Ks'1¸ 
-  

-  

-  

-  

-  

p4%5'&'"  HE 2%E27%E £ 

²'52"7' 2%E27%E £ 

w4"&15<4 HE 2%E27%E £ 

l"#"@4%I1#4'(£ 

©"<2"7' 2%E27%E ) 

p4%5'&'"  HE 2%E27%E   % 5%  HE I"I1 # ".#%1#.( "5 'I '8 .%IH? 2"2<7(4 H? 97%@"5%4( #"I<M A#" "  
"91.21A'6%1# 2"7 HE :" #4"7/  %5 51#%7'8%&'1E ' "2#'I'8%&'1EM "."91  " 6 AAA-24"1:#%?) |%9"#%  % 5%  "I 2%E- 
27%E 1  %A' %1#.( ." .9"4% 41C141 ."6 ' ."85% '( 54%C#%) ¨4%C# L j#" <24"sÉ  %( 614.'( 6.1E I"517' [1]. i%#1I 
4%84%9%#H6%1#.( 6H.":"2"7'@" %7/ %( I"517/ (high-poly) . I%:.'I%7/ "E 51#%7'8%&'1E 24' 2"I"s' I"517'4"6% '( 
. 24'I1 1 '1I .@7%F'6% '( ' &'C4"6"@" .:<7/2#' @%) ̈ %711 .715<1# ."85% '1  '8:"2"7'@" %7/ "E I"517' (low-poly) 
. "2#'I'8'4"6%  "E .1#:"E 57( '@4"6H? 56'F:"6) ­©"<2"7' L j#" I%:.'I%7/ " 71@:%( 3D I"517/M 6 :"#"4"E :%F5%( 
27".:".#/M @4% / ' 614B' % 'I1K# C< :&'" %7/ <K 8%5%A<¸ 67'(K#  % .'7<j#M 24%6(# 97':M 41B%K# 8%5%A' 4%8614#:' 
' #%: 5%711® [1]. ¨%711 '51# 24"&1.. UV-4%86É4#:' 57( :"441:# "@"  %7"F1 '( #1:.#<4 ' 8%21A:% :%4# ¦2141 ". 51- 
#%71E . high-poly  % low-poly. i%#1I 6H2"7 (1#.( #1:.#<4'4"6% '1 . '.2"7/8"6% '1I PBR-.#% 5%4#%M 'I'#'4<Ks1@" 
C'8'A1.:'1 .6"E.#6% I%#14'%7"6M ' C' %7/ %( ' #1@4%&'( I"517' 6 56'F": 57( #1.#'4"6% '() y"641I1  H1 ' .#4<- 
I1 #HM #%:'1 :%: Blender, ZBrush ' Substance Painter, 8 %A'#17/ " <.:"4(K# 24"&1..M ."?4% (( :%A1.#6" [1]. , :%A1.#61 
24'I14% 24"1:#%M 6 :"#"4"I %:#'6 " 24'I1 (7.( #4%5'&'"  H? 2%E27%E  I"F " 24'61.#' '@4< God of War. y:4' - 
B"# '8 God of War I"F " <6'51#/  % 4'.< :1 1. 
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|'-) 1. L y:4' B"# '8 God of War 

±.#/ ' I'52"7' (mid-poly) 2%E27%E M 24' :"#"4"I "2#'I'8'4"6%  24"&1.. 24"'86"5.#6%M ' I"F " ­.j:" "- 
I'#/ I "@" 641I1 '®M 2".:"7/:< ­ 1 .#4"'#.( "5 % ' #% F1 .1#:% 56%F5H L 6H.":"2"7'@" %7/ %( '  '8:"2"7'@" %7/- 
 %(®) ²"F " ­."85%6%#/ 2"#4(.%Ks'1 51#%7' ' ":4<@7H1 C"4IH . A'.#HI 8%#1 1 '1I 6I1.#" #"@"M A#"9H '.2"7/8"- 
6%#/ "A1 / 9"7/B'1 :%4#H  "4I%71E ' #4%#'#/ 641I(  % 2"6#"4 <K #"2"7"@'K® [2]. r. "6 "1 6 'I% '1 <517(1#.( 
51#%7'8%&'' . '.2"7/8"6% '1I 2"5514F'6%Ks'? 41914 ' 61."6  "4I%71E) p%:"E 2"5?"5 .":4%s%1# 641I(  % '#14%- 
&''M 2".:"7/:< '8I1 1 '( 6 @1"I1#4''  1 #419<K# 21414%9"#:'  1.:"7/:'? 614.'E I"517') p1:.#<4'4"6% '1 24"'86"- 
5'#.(  1 "9HA HI .2"."9"IM % A1418 ."85% '1 A14 "-917H? I%.":M  % :"#"4H1  %:7%5H6%K#.( I%#14'%7H 6 '@4"6"I 
56'F:1) ¨"2"7 '#17/ %( 51#%7'8%&'( 5".#'@%1#.( 8% .A1# '.2"7/8"6% '( 6#"4"@" UV-:% %7% 57(  % 1.1 '( #'2"6H? 
51:"4%#'6 H? j71I1 #"6 . %#7%.%M A#" 2"86"7(1# .'7/ " .j:" "I'#/ 641I(  % ."85% '1 I"5171EM % #%:F1 2"7"F'#17/- 
 " 67'(1#  % '#"@"6<K "2#'I'8%&'K @1"I1#4'' I"517') y"A1#% '1 Unreal Engine 5 . I'52"7' 2%E27%E "I 2"86"7(1# 
2"6HB%#/ :%A1.#6" %..1#"6 6 .F%#H1 .4":'M "5 %:" C' %7/ "1 6".24'(#'1 I"517' "241517(1#.( 6 2146<K "A1415/ 
:%A1.#6"I I%#14'%7"6 ' '? 68%'I"51E.#6'1I . ".61s1 '1IM A#" '@4%1# :7KA16<K 4"7/ 6 ."85% '' <915'#17/ "@" 6'8<- 
%7/ "@" 418<7/#%#% [2]. ²"517'M .517%  H1 2" 5%  "I< 2%E27%E <M I"F "  %97K5%#/ 6 '@41 Cyberpunk 2077. y:4' - 
B"# '8 Cyberpunk 2077 2415.#%671   % 4'.< :1 2. 

|'c. 2. L y:4' B"# '8 Cyberpunk 2077 
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w4"&15<4 HE 2%E27%E  24157%@%1# 24' &'2'%7/ " ' "E 2"5?"5) ­w4"&15<4 "1 I"517'4"6% '1 L I1#"5 @1- 
 14%&'' 3D-"9}1:#"6 ' .&1  . '.2"7/8"6% '1I %7@"4'#I"6M :"#"4H1 ."85%K# .7"F H1 .#4<:#<4H  % ". "61 24%6'7 
' 2%4%I1#4"6® [3]. p" 1.#/ j#"# I1#"5 2"86"7(1# %6#"I%#'A1.:' ."85%6%#/ .7"F H1 "9}1:#H ' &17H1 7":%&'' A1418 
I%#1I%#'A1.:'1 C< :&'' ' 2%4%I1#4'A1.:'1  %.#4"E:'M '.:7KA%(  1"9?"5'I".#/ 4<A "@" I"517'4"6% '( :%F5"@" 
j71I1 #%) Ë#"# I1#"5 "."91  " jCC1:#'61  57( I%.B#%9 H? "#:4H#H? I'4"6M @51 4<A %( 24"4%9"#:% 6.1? 51#%71E 
 16"8I"F %M ' 6:7KA%1#  1.:"7/:" :7KA16H? j#%2"6¸ . %A%7% "241517(K#.( 2%4%I1#4H @1 14%&'' · 4%8I14HM .#'7'- 
.#':% ' .#4<:#<4 H1 24%6'7%M 8%#1I . 2"I"s/K B<I"6H? C< :&'E (Perlin, Simplex), C4%:#%7"6 '7' 54<@'? ' .#4<I1 - 
#"6 @1 14%&'' C"4I'4<1#.( 9%8"6%( @1"I1#4'(M 9<5/ #" 85% '(M 7% 5B%C#H '7' 4%.#'#17/ ".#/) r5 %:" 2"7 ".#/K 
%6#"I%#'8'4"6%  HE 2"5?"5 415:" 5%É# '51%7/ HE 418<7/#%#M 2"j#"I< C' %7/ H1 %..1#H A%.#" #419<K# 4<A "E 5"- 
4%9"#:' · '.24%671 '( %4#1C%:#"6M  %.#4"E:' I%#14'%7"6 '7' :"441:#'4"6:' 24"2"4&'E) ¬"#"6H1 I"517' j:.2"4#'- 
4<K#.( 6 '@4"6H1 56'F:' (Unreal Engine, Unity), @51 ' #1@4'4<K#.( 6 .&1 <M 2"7<A%K# :"77'8'' '  %.#4%'6%K#.() p%- 
:'I "94%8"IM 24"&15<4 HE 2%E27%E  ."A1#%1# 6"8I"F ".#' %7@"4'#I'A1.:"@" ."85% '( :" #1 #% .  1"9?"5'I".#/K 
?<5"F1.#61  "@" :" #4"7(M "91.21A'6%( 9%7% . I1F5< I%.B#%9"IM .:"4".#/K 4%84%9"#:' ' :%A1.#6"I [3]. r5 'I '8 
.%IH? 2"2<7(4 H? 24'I14"6 24"1:#%M  % :"#"4"I '.2"7/8"6%7.( 24"&15<4 HE 2%E27%E  (67(1#.( '@4% No `$T¿Q Sky. 
y:4' B"# '8 No Manüs Sky 2415.#%671   % 4'.< :1 3. 

|'-) 3. L y:4' B"# '8 No ̀ $T¿Q Sky 

r#517/ "@" 6 'I% '( 8%.7<F'6%1# 2%E27%E M ". "6%  HE  % C"#"@4%II1#4'') ­l"#"@4%II1#4'( L j#" "5 " 
'8  %24%671 'E 3D-.:% '4"6% '(M ". "6%  "1  % 2"7<A1 '' 5%  H? " 4%8I14%? ' 2"614? ".#(? 41%7/ H? "9}1:#"6 
8% .AÉ# C"#". 'I:"6) p1? 'A1.:' j#" 24"'.?"5'# .715<Ks'I "94%8"I) y#%#'A HE "9}1:# C"#"@4%C'4<K# . 4%8 H? 
4%:<4."6M 6 418<7/#%#1 A1@" 2"7<A%1#.( I "F1.#6" . 'I:"6) u? 8%@4<F%K# 6 .21&'%7/ <K 24"@4%II<M :"#"4%(M 6 .6"K 
"A1415/M % %7'8'4<1# . 'I:'M ."85%É# "97%:" #"A1: ' C"4I'4<1# &17/ HE "9}1:# 6 3D . <AÉ#"I 417/1C%® [4]. ¡%24'- 
I14M 24"@4%II% RealityCapture 6".."85%É# 2" C"#"I%#14'%7%I #4É?I14 <K @1"I1#4'K "9}1:#% . 6H.":"E #"A ".#/KM 
6:7KA%( 1@" #1:.#<4HM A#" "."91  " &1  " 57( 24"1:#"6M #419<Ks'? I%:.'I%7/ "@" 41%7'8I%) r5 %:" 2"7<A1  H1 
#%:'I "94%8"I I"517' '8 %A%7/ " "97%5%K# A418I14 " 6H.":'I 2"7'@" %F1IM A#" 517%1# '?  124'@"5 HI' 57( 
 12".415.#61  "@" '.2"7/8"6% '( 6 '@4"6H? 56'F:%?M 2"j#"I< .715<Ks'E :4'#'A1.:' 6%F HE j#%2 · 41#"2"7"- 
@'(M 24' :"#"4"E 2"7'@" %7/ %( .1#:% "2#'I'8'4<1#.(M . ."?4% 1 '1I 6'8<%7/ "E 51#%7'8%&'') w%4%7717/ " . j#'I 
."85%K#.( "2#'I'8'4"6%  H1 UV-4%86É4#:' 57( :"441:# "@"  %7"F1 '( #1:.#<4M % .%I' #1:.#<4H A%.#" 2"5614@%- 
K#.( 5"2"7 '#17/ "E "94%9"#:1 6 Substance Painter 57( <.#4% 1 '( %4#1C%:#"6 .:% '4"6% '( ' 6'8<%7/ "E ?<5"F1- 
.#61  "E 5"4%9"#:') l' %7/ HI j#%2"I .#% "6'#.( ' #1@4%&'( I"517' 6 '@4"6"E 56'F": (Unreal Engine, Unity), @51 
 %.#4%'6%K#.( I%#14'%7H) ¡1.I"#4(  % 6.1 241'I<s1.#6%M C"#"@4%II1#4'( 'I11# "@4% 'A1 '( · " % 27"?" .24%6- 
7(1#.( . 2"56'F HI' '7' 24"84%A HI' "9}1:#%I' ¦ %24'I14M 6"5% '7' 6"7".H¢M #419<1# '51%7/ H? <.7"6'E .}ÉI:' 
¦4%6 "I14 "1 ".61s1 '1M "#.<#.#6'1 97':"6¢ ' 8 %A'#17/ H? 6HA'.7'#17/ H? 41.<4."6 57( "94%9"#:' 5%  H?M % #%:- 
F1  1 8%I1 (1# 4%9"#< ?<5"F ':"6M 2".:"7/:< 5%F1 2".71 .:% '4"6% '( I"517' A%.#"  <F5%K#.( 6 5"4%9"#:1) p1I  1 
I1 11M j#"# I1#"5 (67(1#.( 214.21:#'6 HI .2"."9"I ."85% '( I"5171E [4]. Æ4:'I 24'I14"I 24"1:#%M 6 :"#"4"I 8 %- 
A'#17/ %( A%.#/ I"5171E L j#" C"#".:% HM (67(1#.( '@4% Unrecord. y:4' B"# '8 Unrecord 2415.#%671   % 4'.< :1 4. 
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|'-) 4. L y:4' B"# '8 Unrecord 

©"<2"7' 2%E27%E  2"2<7(41  6 I"9'7/ H? ' VR-24"1:#%?M @51 #419"6% '( : "2#'I'8%&'' ' 24"'86"5'- 
#17/ ".#' "."91  " F1.#:'1 '8-8% "@4% 'A1  H? 6HA'.7'#17/ H? 41.<4."6 <.#4"E.#6) Ë#"# 2"5?"5 C":<.'4<1#.( 
 % ."85% '' 3D-I"5171E . 241517/ " I' 'I%7/ HI :"7'A1.#6"I 2"7'@" "6M  " 24' j#"I ."?4% (Ks'? 6'8<%7/ <K 
24'671:%#17/ ".#/ 8% .A1# #1:.#<4'4"6% '(M 6 :"#"4"I 6%F <K 4"7/ '@4%K# <I "1 4%.2415171 '1 &61#"6M :" #4%.- 
#"6 ' %:&1 #"6) r."9"1 6 'I% '1 <517(1#.( UV-4%8614#:1M :"#"4%( 5"7F % 9H#/ I%:.'I%7/ " jCC1:#'6 "EM % #%:F1 
'.2"7/8"6% 'K %#7%."6 #1:.#<4M "9}15' (Ks'?  1.:"7/:" j71I1 #"6 6 "5 < #1:.#<4< 57( .":4%s1 '( :"7'A1.#6% 
6H8"6"6 "#4'."6:') , C' %7/ "E .#%5'' I"517' 24"?"5(# #s%#17/ <K 24"614:< 6 '@4"6H? 56'F:%? (Unity, Unreal 
Engine)  % 2415I1# :"441:# "@" "#"94%F1 '( I%#14'%7"6M 4%9"#H . ".61s1 '1I ' 67'( '(  % 24"'86"5'#17/ ".#/) 
¡1.I"#4(  % :%F<s<K.( 24".#"#<M 7"<2"7'-I"517' @ #419<1# @7<9":"@" 2" 'I% '( % %#"I''M C"4I ' .61#"#1 'M #%: 
:%: ?<5"F ':< 24'?"5'#.( :"I21 .'4"6%#/ "#.<#.#6'1 @1"I1#4'A1.:"E 51#%7'8%&'' <I17HI '.2"7/8"6% '1I #1:.#<4 
' B1E514 H? jCC1:#"6M A#" 517%1# j#"# 2"5?"5 "5 "641I1  " ' .7"F HIM ' #6"4A1.:'  %.Hs1  HIM "."91  " 6 <.- 
7"6'(?M :"@5%  <F " ."?4% '#/ <8 %6%1I".#/ ' ?%4'8I< 214." %F1E '7' "9}1:#"6 24' I' 'I%7/ "I 2"7'@" %7/ "I 
9K5F1#1) p" 1.#/ 24' ."85% '' ­Ã!a poly I"517' '.2"7/8<K# I1 /B1 2"7'@" "6 ' #419<K# I1 /B1 6HA'.7'#17/ "E 
I"s ".#' 57( .6"1@" "#"94%F1 '() Ë#" "A1 / 6%F " 57( '@4M "."91  "  % I"9'7/ H? <.#4"E.#6%?M @51 "@4% 'A1 H 
41.<4.H 24"&1.."4% ' @4%C'A1.:"E 2%I(#') p%:'I "94%8"IM low poly 2"86"7(1# '@4%I 4%9"#%#/ 27%6 " ' 918 8%514F1: 
5%F1  % .7%9"E #1? ':1) , '#"@1 j#" 5%1# :<5% 9"7/B'E "?6%# %<5'#"4'' · A#"M 4%8<I11#.(M "A1 / 6%F " 57( I" 1#'- 
8%&''® [5]. , :%A1.#61 24"1:#% . 7"<2"7' @4%C':"E I"F " 24'61.#' '@4< Superhot. y:4' B"# '8 Superhot 2415.#%671  
 % 4'.< :1 5. 
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|'-) 5. L y:4' B"# '8 Superhot 

¡% ."641I1  H? 24"1:#%? 6.É A%s1 '.2"7/8<K# @'94'5 H1 2"5?"5HM ."A1#%( 4%8 H1 I1#"5H ."85% '( I"- 
5171E) ¡%24'I14M :7KA16H1 "9}1:#H 517%K# 64<A <K A1418 #4%5'&'"  HE 2%E27%E  . 51#%7/ "E 24"4%9"#:"E 
6 ZBrush ' Substance Painter.  :%:'1-#" j71I1 #H ":4<F1 '( I"@<# 9H#/ .@1 14'4"6% H 24"&15<4 " 6 Houdini. ¡1:"- 
#"4H1 j71I1 #H I"@<#  1 I"517'4"6%#/.( 64<A <KM % 94%#/.( '8 9'97'"#1: C"#".:% "6M 97%@"5%4( #"I< A#" ."641I1 - 
 H1 '@4"6H1 56'F:' 2"5514F'6%K# 4%8 H1 6'5H I"5171E) p%:"1 :"I9' '4"6% '1 4%8 H? #1? ': 6 4%9"#1 2"86"7(1# 
."?4% '#/ :%A1.#6" 6%F H? 51#%71EM %6#"I%#'8'4"6%#/ 4<#'  H1 8%5%A' ' "2#'I'8'4"6%#/ 24"'86"5.#6") ¬7%6 "E 
8%5%A1E (67(1#.( "91.21A'#/ .#'7'.#'A1.:"1 15' .#6" I1F5< 4%8 HI' #'2%I' :" #1 #%M A#"9H 4<A H1M 24"&15<4 H1 
' @"#"6H1 j71I1 #H @%4I" 'A " ."A1#%7'./) 

y"641I1  H1 3D-2%E27%E H 4%86'6%K#.( 2"5 67'( '1I <.:"41 '( 641I1 ' 41 514' @%M 24"'.?"5(s1@" '8- 
8% ."614B1 .#6"6% '( wr ' "9"4<5"6% '( 57( 41 154' @%M % #%:F1 #1? "7"@'E '.:<.#61  "@" ' #1771:#%) u .#4<- 
I1 #H 64"51 NVIDIA  Omniverse <.:"4(K# ."6I1.# <K 4%9"#<M %  1E4".1#' %6#"I%#'8'4<K# 41#"2"7"@'KM @1 14%&'K 
#1:.#<4 ' ."85% '1 54<@"@" :" #1 #%) r5 %:" :7KA16H1 ?<5"F1.#61  H1 24' &'2H - 2" 'I% '1 C"4IHM I%#14'%7"6 
' .61#% - ".#%K#.(  1'8I1  HI') ¡"6H1 #1? "7"@''  1 8%I1 (K#M % <.'7'6%K# #4%5'&'"  H1  %6H:'M ".6"9"F5%( 
?<5"F ':"6 "# 4<#' H ' 2"86"7(( .".415"#"A'#/.(  % #6"4A1.#61) , 418<7/#%#1 ' 5<.#4'( 24'?"5'# : 9%7% .< I1F5< 
#1? "7"@'A1.:'I' '  "6%&'(I' ' C< 5%I1 #%7/ HI' ". "6%I' 3D-I"517'4"6% '() 

K:7`BE2 <74,?,80>ASCh 4G>GBG[ 8,wAB> 4:tA8<E w0t<,?ER 0 :880>0?BER >ARB,S,502 T<,x,>7B KG(G 
c-j@lgj~- supervisor: Candidate of Technical Sciences, Associate Professor of the Department of Digital and Additive Technologies Drobotun 

N.V. 

B1r>42 pr?<.0?¡.z 

1. AAA-2%E27%E  URL: https://dtf.ru/gamedev/67072-kak-delayutsya-modeli-dlya-aaa-igr-polnyi-gaid-po-aaa-paiplainu 
¦5%#% "94%s1 '(¸ 24.03.2025); 
2. Mid Poly Î!Y_Ï!a URL: https://80.lv/articles/creating-assets-within-the-mid-poly-a!Y_Ï!a-in-ue5 ¦5%#% "94%s1 '(¸ 
24.03.2025); 
3. y"85% '1 24"&15<4 H? I"5171E URL: https://render.ru/ru/DigitalRazor/post/26103  ¦5%#% "94%s1 '(¸ 24.03.2025); 
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J7KA16H1 .7"6%¸ 6'51"'@4%M 3D-I"517/M 2"7'@" M 2%E27%E M I1#"5M '@4"6"E 56'F":M #1:.#<4%) 

O. E. Petrenko  

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 

CREATING  3D-MODELS  OF ENVIRONMENTAL  OBJECTS FOR MODERN VIDEO GAMES USING 
THE TRADITIONAL  PIPELINE  

The article examines the traditional pipeline for creating 3D models for video games, which remains a key approach in 
developing game environments. All stages of the process are described in detail: from collecting references and creating a draft to 
texturing and integrating the model into the game engine. The article emphasizes the importance of the traditional pipeline for 
AAA projects, where control over detail, style, and optimization are critical. Despite automation, this approach remains relevant 
due to the combination of technical precision and artistic Ï0>SgSeSV;M remaining the gold standard in the industry. 

Keywords:  video game, 3D model, polygon, pipeline, method, game engine, texture. 

y"641I1  H1 6'51"'@4H #419<K# 6H.":":%A1.#61  H? 3D-I"5171EM :"#"4H1 ."85%K# %#I".C14< ' .'7/ " 
67'(K#  % 2"@4<F1 '1 '@4":% 6 6'4#<%7/ HE I'4) ,  %24%671 '' 4%84%9"#:' 3D-I"5171E 1.#/ 4%8 H1 2%E27%E H) 
­w%E27%E  ¦"# % @7) pipeline · #4<9"24"6"5¢ · j#" 2".715"6%#17/ ".#/ 51E.#6'E '7' 24"&1.."6M :"#"4H1 6H2"7- 
 (K#.( 57( 5".#'F1 '( 8%5%  "E &17') p%:"E I1#"5 <24%671 '( 24"1:#"I .".#"'# '8 j#%2"6M  % :%F5"I '8 :"#"4H? 
6H2"7 (1#.( "2415171  %( 8%5%A% '7'  %9"4 8%5%A) J%F5HE j#%2 'I11# .6"' 6?"5 H1 ' 6H?"5 H1 5%  H1M <.7"6'( 
8%2<.:% ' 8%614B1 '(M 8%6'.'I".#' "# 54<@'? j#%2"6) w%E27%E H 9H6%K# 4%8 HI' 2" .7"F ".#' ' 57'#17/ ".#'M 
6 8%6'.'I".#' "# #'2% ' I%.B#%9% 24"1:#%M '.2"7/8<1IH? #1? "7"@'E ' ' .#4<I1 #"6M #419"6% 'E : :%A1.#6< ' 918"- 
2%. ".#' 24"5<:#%® [1]. ,H9"4 2%E27%E % 8%6'.'# "# 4%8 H? <.7"6'E  % :%F5"I :" :41# "I 24"1:#1¸ 6H9"4 '@4"6"@" 
56'F:%M 24'I1 1 '1 "2415171  H? #1? "7"@'EM 9K5F1#M 641I(  % 4%84%9"#:< ' #%: 5%711) p%: F1 6%F " <#"A '#/M A#" 
6 3D-@4%C':1 2%E27%E H 4%87'A%K#.( 6 8%6'.'I".#' "# 8%5%A¸  %24'I14M ."85% '1 214." %F1E #419<1# ' H? 2"5?"- 
5"6M A1I I"517'4"6% '1 ":4<F1 '() 

¡1.I"#4(  % 4%86'#'1 24"&15<4 H? #1? "7"@'E ' %6#"I%#'8'4"6%  H? ' .#4<I1 #"6M #4%5'&'"  HE 2%E- 
27%E  ."85% '( 3D-I"5171E ".#%É#.( :7KA16HI 2"5?"5"I 6 4%84%9"#:1 '@4"6H? "9}1:#"6 ":4<F1 '() Ë#"# I1- 
#"5 "91.21A'6%1# 2"7 HE :" #4"7/  %5 51#%7'8%&'1EM .#'71I ' "2#'I'8%&'1E I"5171EM A#" "."91  " 6%F " 57( 
AAA-24"1:#"6) 

p4%5'&'"  HE 2%E27%E  ."85% '( 3D-I"5171E 57( '@4 6:7KA%1# .715<Ks'1 2< :#H¸ 
-  

-  

-  

-  

-  

-  

-  

-  

y9"4 ' % %7'8 41C141 ."6£ 

y"85% '1 54%C#%£ 

y"85% '1 6H.":"2"7'@" %7/ "E I"517'£ 

y"85% '1  '8:"2"7'@" %7/ "E I"517' ¦41#"2"7"@'(¢£ 

y"85% '1 UV-4%86É4#:'£ 

i%21A:% :%4#£ 

p1:.#<4'4"6% '1£ 

u #1@4%&'( ' #1.#'4"6% '1 6 '@4"6"I 56'F:1 [2]. 

J%F5HE j#%2 #419<1# .21&'%7'8'4"6%  H?  %6H:"6 ' 24"@4%II "@" "91.21A1 '() 
,  %A%71 4%9"#H 3D-?<5"F ': 2"7<A%1#  %4'."6%  HE :" &12# "# 2D-?<5"F ':% '7' C"#"-41C141 .HM % #%:- 

F1 "2'.% '1 "9}1:#%M :"#"4HE  <F " .I"517'4"6%#/) i%A%.#<K 3D-?<5"F ':< #419<1#.( .%I".#"(#17/ " 2"'.:%#/ 
5"2"7 '#17/ H1 41C141 .HM :"#"4H1 5%5<# 9"7/B1 2" 'I% '( " #"IM :%:  %'9"711 #"A " 41%7'8"6%#/ "2415171  H1 
j71I1 #H  % 9<5<s1E I"517') , 5%7/ 1EB1I 3D-?<5"F ': I"517'4<1# "9}1:#M "2'4%(./  % j#< ' C"4I%&'K 'M 1.7' 
 <F "M 5"2"7 (1# 11) 

¨4%C# (Draft) L j#" <24"s1  %( 614.'( 9<5<s1E I"517'M 1É 24'I'#'6 "1 2415.#%671 '1 918 51#%7'8%&''M  " 
#"A " 21415%Ks11 :4<2 H1 ' .415 '1 C"4IH ' 24"2"4&'') ±.#/ 4%8 H1 I1#"5H ."85% '( 54%C#%) ¡%24'I14M I"517'- 
4"6% '1 '8 24'I'#'6"6 ¦:<9"6M .C14M &'7' 54"6¢M :"#"4H1 415%:#'4<K#.(M :"I9' '4<K#.( ' "94%8<K# C"4I<  <F "@" 
"9}1:#%) ±s1  % j#"I j#%21 I"F " 6H517'#/ &'C4"6"E .:<7/2#' @M :"#"4HE '.2"7/8<1#.(M 57( ."85% '( "9}1:#"6 
"4@% 'A1.:"E C"4IH) ­Í"4"B'E 54%C# 2"A#'  1 "#7'A%1#.( "# @"#"6"E I"517') ¡% 54%C#1 24".#"  1# 2"641F51 'EM 
C%:#<4 ' I17:'? 51#%71E) ¡" 6 C' %7/ "E I"517' 6.1 :4<2 H1 ' .415 '1 C"4IH ".#%K#.(  1'8I1  HI'® [3]. ¡% 4'- 
.< :1 1 2":%8% "M :%: 6H@7(5'# 54%C# I"517') 
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|'-) 1. L ¨4%C# "9}1:#% 

,H.":"2"7'@" %7/ %( I"517/ (High-poly) L j#" I%:.'I%7/ " 51#%7'8'4"6%  %( 614.'( "9}1:#%M :"#"4%( 51- 
7%1#.(  % ". "61 54%C#%) ,H.":"2"7'@" %7/ %( I"517/ 'I11# 9"7/B"1 :"7'A1.#6" 2"7'@" "6M  " 11 ."85% '1 L j#"  1 
24".#" I1?% 'A1.:"1 <617'A1 '1 :"7'A1.#6% 2"7'@" "6M % .7"F HE ?<5"F1.#61  "-#1? 'A1.:'E 24"&1..M #419<Ks'E 
@7<9":"@" 2" 'I% '( :%: C"4I  % 41C141 .%?M #%: ' 6"8I"F ".#1E ."641I1  "@" 24"@4%II "@" "91.21A1 '() 

¨7( ."85% '( 6H.":"2"7'@" %7/ H? I"5171E I"F1# 24'I1 (#/.( I "@" 4%8 H? #1? ':M  %24'I14M 3D-.:%- 
 '4"6% '1M .'I<7(&'( #:% 'M 24"&15<4 %( @1 14%&'( ' #)5) ,H9"4 #1? "7"@'' 8%6'.'# "# #419"6% 'E  % 24"1:#1) 
Ö%s1 6.1@" 6 #4%5'&'"  "I 2%E27% E1 57( ."85% '( 6H.":"2"7'@" %7/ H? I"5171E '.2"7/8<1#.( I"517'4"6% '1 
2"5 .%95'6 ' &'C4"6"E .:<7/2#' @) 

y%95'6-I"517'4"6% '1M '7' 4%9"#% . subdivision surfaces, 2415.#%67(1# ."9"E #1? 'A1.:'E ' :" #4"7'4<1IHE 
24"&1.. ."85% '( C"4I) Ë#"# I1#"5 914É# .6"É  %A%7" 6 24"IHB71  "I 5'8%E 1 ' 5" .'? 2"4 ".#%É#.(  18%I1 'IHI 
24' 4%9"#1 . #6É45HI' 2"614? ".#(I') Í<5"F ':  %A' %1# . 2"7'@" %7/ "E .1#:' 54%C#%M #s%#17/ " 6H.#4%'6%( 
1É #"2"7"@'KM % 8%#1I 24'I1 (1# %7@"4'#IH .@7%F'6% '(M :"#"4H1 ."85%K# '77K8'K @7%5:"E 2"614? ".#') r."- 
91  ".#/ j#"@" 2"5?"5% 6 #"IM A#" C"4I% :" #4"7'4<1#.(  1 :"7'A1.#6"I 2"7'@" "6M % .#4%#1@'A1.:' 4%8I1sÉ  H- 
I' "2"4 HI' 21#7(I' 41914 ' @4% (I') , 24"@4%II%? 64"51 Maya '7' Blender j#" 41%7'8<1#.( A1418 I"5'C':%#"4H 
Subdivision Surface, 2"86"7(Ks'1 I@ "61  " 2141:7KA%#/.( I1F5<  '8:"2"7'@" %7/ HI :%4:%."I ' .@7%F1  "E 614- 
.'1E) p%:"E 2"5?"5 '51%71  57( I1?% 'A1.:'? "9}1:#"6M @51 6%F % #"A ".#/ ' ."85% '1 24%6'7/ HI .@7%F1  H? 
@4% 1E "9}1:#%) 

y"614B1  " 54<@'I 2"5?"5"I (67(1#.( &'C4"6"E .:<7/2#' @ L ­24"&1.. ."85% '( 3D-%:#'6"6 6 24"@4%I- 
I1M :"#"4%( 2"86"7(1# I% '2<7'4"6%#/ .1#:"E . 2"I"s/K ' .#4<I1 #"6M 2"?"F'?  % ' .#4<I1 #H #4%5'&'"  "E :%- 
I1  "E .:<7/2#<4H) Ë#"# 24"&1.. 2"86"7(1# ?<5"F ':%I ."85%6%#/ "4@% 'A1.:'1 I"517' 918 "9HA H? "@4% 'A1 'E 
#4%5'&'"  "@" 3D-I"517'4"6% '(® [4]. p%:'1 24"@4%IIH :%: ZBrush '7' Blender 6 41F'I1 .:<7/2#' @% 2"86"7(K# 
?<5"F ':< 4%9"#%#/ . 6'4#<%7/ HI ­I%#14'%7"I®M  1 .'7/ " 8%5<IH6%(./ " #"2"7"@'') i51./ 6%F %  1 .#4<:#<4% 
.1#:'M %  12".415.#61  "1 68%'I"51E.#6'1 . C"4I"E A1418 .21&'%7'8'4"6%  H1 :'.#' · "# @4<9H?M C"4I'4<Ks'? 
". "6 H1 "9}ÉIHM 5" I%7H?M 5"9%67(Ks'? 51#%7'8%&'K) 

Ë#' I1#"5H I"@<# '.2"7/8"6%#/.( "#517/ " 57( 4%8 H? 8%5%AM  " 8%A%.#<K " ' ."A1#%K#.(M :"@5% 2".71 ."8- 
5% '( I"517' "9}1:#% 2"5 .%95'6  <F " 5"9%6'#/ 51#%7'8%&'' 24' 2"I"s' .:<7/2#'2#' @%) p%:"E @'94'5 HE 2"5- 
?"5 2"86"7(1# "9}15' '#/ :" #4"7/ #1? 'A1.:"@" I"517'4"6% '( . ?<5"F1.#61  "E .6"9"5"E .:<7/2#' @%M A#" "."- 
91  " 6".#419"6% " 6 AAA-24"'86"5.#61M @51 :%A1.#6" I"5171E 5"7F " .""#61#.#6"6%#/ .%IHI 6H.":'I .#% 5%4#%I) 
¡% 4'.< :1 2 2":%8%  24'I14 6H.":"7'@" %7/ "E I"517') 
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|'-) 2. L ,H.":"2"7'@" %7/ %( I"517/ "9}1:#% 

¡'8:"2"7'@" %7/ %( I"517/ (Low-poly) L j#" I"517/M 'I1Ks%( I' 'I%7/ "  1"9?"5'I"1 57( ."?4% 1 '( 
9%8"6"E C"4IH "9}1:#% :"7'A1.#6" 2"7'@" "6) Ë#" I"517/ . C' %7/ "E #"2"7"@'1EM :"#"4<K I"F " '.2"7/8"6%#/ 
6 '@4"6"I 56'F:1) J"7'A1.#6" 2"7'@" "6 5"7F " 9H#/ :%: I"F "  'F1 57( #"@"M A#"9H I' 'I'8'4"6%#/  %@4<8:< 
 % 24"&1.."4 ' 6'51":%4#< 24' 41 514' @1 6 41%7/ "I 641I1 '  % :"I2/K#141 '@4":%) w4"&1.. 2".#4"1 '(  '8:"2"- 
7'@" %7/ "E .1#:'  % ". "61 <F1 ."85%  "E 6H.":"2"7'@" %7/ "E  %8H6%1#.( 41#"2"7"@'1E) ¡'8:"2"7'@" %7/ %( 
I"517/ "9}1:#% I"F " <6'51#/ %  4'.< :1 3. 

|'-) 3. L ¡'8:"2"7'@" %7/ %( I"517/ "9}1:#% 

­WÀ-4%86É4#:% · 24"1&'4"6% '1 '8"94%F1 '(  % @4% ' 3D-I"517') r# 1É 4%.2"7"F1 '(M 64%s1 '(M I%.- 
B#%9'4"6% '( ' C"4IH 8%6'.'# '#"@"6HE 6'5 #1:.#<4H® [5]. ¨7( #"@"M A#"9H .517%#/ 4%8614#:<M I"517/ 4%8418%K# 
2" 6H94%  HI 4194%I UV-B6%I') J%F5HE "#517/ HE "#418%  HE UV-B6%I' j71I1 # L j#" ".#4"6 4%8614#:') ¡% 6.1 
".#4"6% 6 5%7/ 1EB1I 24"1&'4<K#.( <A%.#:' #1:.#<4HM .""#61#.#6<Ks'1 2"7"F1 'K j#'? ".#4"6"6  % 4%8614#:1) 

,%F " 24%6'7/ " 4%..#%6'#/ UV-B6H 6 7"@'A H? I1.#%? ¦6 <@7<971 '(?  % I"517' '  % ".#4H? @4% (?¢M A#"- 
9H 6 5%7/ 1EB1I 9H7" I1 /B1 .7"F ".#1E  % j#%21 #1:.#<4'4"6% '( ' 6 1B 'E 6'5 I"517' 9H7 9"711 :%A1.#61  HI) 

Ö1I I1 /B1 51C"4I%&'E '7' '.:%F1 'E UV-".#4"6"6  % 4%8614#:1M #1I 7<AB1 6 5%7/ 1EB1I #1:.#<4% 9<51# 
.I"#41#/.(  % I"517') u.:%F1 '( 6"8 ':%K#M :"@5% <A%.#:' 3D-I"517' 4%.#(@'6%K#.( '7' .F'I%K#.( 6 2D-27".:".#') 

u UV-".#4"6% 5"7F H 8% 'I%#/ I%:.'I<I 24".#4% .#6% . I' 'I%7/ HI' "#.#<2%I' ¦2%55' @%I'¢ I1F5< ."- 
9"E) ,%F " '891@%#/ 2141:4H#'E (overlapping), 1.7' " '  1 8%27% '4"6% H ¦ %24'I14M 57( .'II1#4'A H? 51#%71E¢) 
w4'I14 UV-4%8614#:' I"517' I"F " <6'51#/ %  4'.< :1 4. 
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|'-) 4. L UV-4%8614#:% I"517' "9}1:#% 

i%21A:% :%4# L 24"&1.. 2141 ".% 51#%71E . high-poly  % low-poly A1418 #1:.#<4H) r9HA " 6 #4%5'&'"  "I 
2%E27%E 1 '.2"7/8<K#.( .715<Ks'1 :%4#H¸ 

Normal (Tangent Space) Map L j#" &61# %( :%4#%M :"#"4%( 'I'#'4<1# I17:'E 417/1C  % 2"614? ".#' I"517' 918 
<617'A1 '( 2"7'@" "6) r % '8I1 (1#  %24%671 '1  "4I%71E ¦61:#"4"6M "#61A%Ks'? 8% "#4%F1 '1 ".61s1 '( 2"614?- 
 ".#/K "9}1:#%¢M ."85%6%( '77K8'K 9<@"4:"6M &%4%2' M .:7%5": ' 54<@'? 51#%71E) 

Normal (Object Space) Map L j#" &61# %( :%4#%M :"#"4%( "2'.H6%1#  "4I%7' "9}1:#% 6 @7"9%7/ "I 24".#4% - 
.#61M A#" 517%1# :%4#< 8%6'.'I"E "# 1@" "4'1 #%&'') 

Ambient Occlusion L j#" AÉ4 "-917%( :%4#%M :"#"4%( 8%#1I (1# <@7HM s17' ' I1.#% 27"# "@" :" #%:#% 2"614?- 
 ".#1EM 'I'#'4<( 1.#1.#61  "1 8%#1 1 '1 "# 4%..1(  "@" .61#%) 

Curvature Map L j#" AÉ4 "-917%( :%4#%M :"#"4%( 2"5.61A'6%1# :4%( ' '8@'9H I"517'M 2"I"@%( 6H517'#/ .#H:' 
' .:4<@7É  H1 @4% ') 

Position Map L j#" &61# %( :%4#%M ?4% (s%( ' C"4I%&'K " I'4"6H? '7' 7":%7/ H? :""45' %#%? 2"614? ".#' 
I"517' 6 6'51 RGB-8 %A1 'E) J%F5HE :% %7 (R, G, B) :"5'4<1# 2"7"F1 '1 614B'  2" ".(I X, Y, Z .""#61#.#61  ") ¡% 
4'.< :1 5 2":%8%  24'I14 :%4#H Ambient Occlusion. 

|'-) 5. L J%4#% Ambient Occlusion 57( I"517' "9}1:#% 

p1:.#<4'4"6% '1 L j#%2M  % :"#"4"I  % 3D-I"517/  % ".(#.( I%#14'%7HM '8 ". ' C'8'A1.:'1 .6"E.#6% 2"614?- 
 ".#') , ."641I1  "I '@4"6"I 2%E27%E 1 '.2"7/8<1#.( PBR (Physically Based Rendering) · .#% 5%4#M 'I'#'4<Ks'E 
68%'I"51E.#6'1 .61#% . I%#14'%7%I'  % ". "61 C'8'A1.:'? 8%:" "6) ¨7( ."85% '( #1:.#<4 '.2"7/8<K#.( :%: 4<A H1M 
#%: ' 24"&15<4 H1 ' .#4<I1 #H) ­¨7( ."85% '( #1:.#<4 1.#/ #4' ". "6 H? I1#"5%) ²"F " 4'."6%#/ ' ."85%6%#/ #1:- 
.#<4H 64<A <K£ I"F " .:% '4"6%#/ 41%7/ H1 I%#14'%7H ' 24164%s%#/ '? 6 #1:.#<4H£ ' I"F " 2"86"7'#/ :"I2/K#14- 
 HI %7@"4'#I%I ."85%#/ #1:.#<4< 57( 6%.M 24"&1..M '861.# HE :%: 24"&15<4 %( @1 14%&'() Ö%.#" ?<5"F ':' '.2"7/- 
8<K# :"I9' %&'K 6.1? #41? I1#"5"6® [6]. 

w" 8%614B1 'K 5%  "@" j#%2% I"517/ 'I11# .715<Ks'1 #1:.#<4H¸ 
Albedo ¦»SÓ\Q0¢ L #1:.#<4%M "#"94%F%Ks%( &61# 918 #1 1E ' ".61s1 '( ¦A'.#HE &61# I%#14'%7%¢) 
Normal Map L #1:.#<4%M 'I'#'4<Ks%( I17:'1 51#%7' ¦ %24'I14M &%4%2' H '7' 417/1C¢ 918 <617'A1 '( 

2"7'@" "6) 
Roughness/Metallic ¦'7' Specular/Glossiness 6 %7/#14 %#'6 "I PBR-2"5?"51¢ L #1:.#<4%M "241517(Ks%(M  %- 

.:"7/:" 2"614? ".#/ @7%5:%( ¦"#4%F%Ks%(¢ '7' B14"?"6%#%( ¦4%..1'6%Ks%( .61#¢) 
Ambient Occlusion L #1:.#<4%M :"#"4%( 8%#1I (1# <A%.#:'M :<5% I1 /B1 24" ':%1# .61# ¦s17'M .#H:'¢) ¡% 4'- 

.< :1 6 2":%8%  24'I14 8%#1:.#<4'4"6%  "E I"517') 
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|'-) 6. L i%#1:.#<4'4"6%  %( I"517/ "9}1:#% 

u #1@4%&'( ' #1.#'4"6% '1 6 '@4"6"I 56'F:1 L 2".715 'E j#%2M  % :"#"4"I  %5" 'I2"4#'4"6%#/ I"517/ 
. #1:.#<4%I' 6 '@4"6"E 56'F":M A#"9H 24"614'#/M A#" 6.1 4%9"#%1# :"441:# ") 

y"641I1  H1 3D-' .#4<I1 #H 64"51 Blender, ZBrush ' Substance Painter 8 %A'#17/ " <.:"4(K# ."85% '1 I"- 
5171EM ."?4% (( 6H."A%EB11 :%A1.#6") Blender 24157%@%1# I"s H1 ' .#4<I1 #H 57( 2"7'@" %7/ "@" I"517'4"6% '(M 
ZBrush 2"86"7(1# 51#%7'8'4"6%#/ "4@% 'A1.:'1 C"4IH :%: 24' 712:1M % Substance Painter <24"s%1# 41%7'.#'A "1 #1:- 
.#<4'4"6% '1 . PBR-I%#14'%7%I') Ë#' 24"@4%IIH I"F " 71@:" :"I9' '4"6%#/ 6 4%9"#1M A#" 517%1# 24"&1.. 4%9"#H 
"A1 / <5"9 HI) 

p4%5'&'"  HE 2%E27%E  6 4%84%9"#:1 3D-I"5171E 57( 6'51"'@4 L j#" 24"6141  %( 641I1 1I .'.#1I%M :"#"- 
4%(M  1.I"#4(  % .#41I'#17/ "1 4%86'#'1 24"&15<4 H? #1? "7"@'E ' '.:<..#61  "@" ' #1771:#%M ".#%É#.( C< 5%I1 - 
#"I ' 5<.#4'') r  ."A1#%1# 6 .191 #1? 'A1.:<K #"A ".#/ ' ?<5"F1.#61  <K .6"9"5<M 2"86"7(( ."85%6%#/ < ':%7/ H1M 
 %2"7 1  H1 51#%7(I' '@4"6H1 I'4H) r# j#%2% .9"4% 41C141 ."6 5" C' %7/ "E ' #1@4%&'' I"517' 6 56'F":M :%F- 
5HE B%@ j#"@" 24"&1..% #419<1# @7<9":"@" 2" 'I% '( :%: ?<5"F1.#61  H? 24' &'2"6M #%: ' #1? 'A1.:'? "@4% 'A1- 
 'E) , j2"?< %6#"I%#'8%&'' #4%5'&'"  HE 2%E27%E  24"5"7F%1# 5":%8H6%#/ .6"K &1  ".#/M "."91  " 6 24"1:#%?M 
@51 6%F H < ':%7/ HE .#'7/ ' 6H."A%EB11 :%A1.#6" L 9<5/ #" AAA-'@4HM :' "24"'86"5.#6" '7' %4?'#1:#<4 %( 6'- 
8<%7'8%&'() ±@" @'9:".#/ ' %5%2#'6 ".#/ :  "6HI #1? "7"@'(I @%4% #'4<K#M A#" j#"# 2"5?"5 ".#% 1#.( %:#<%7/ HI 
' 6 9<5<s1IM 24"5"7F%( .7<F'#/ 8"7"#HI .#% 5%4#"I 6 ."85% '' &'C4"6H? I'4"6) 

K:7`BE2 <74,?,80>ASCh 4G>GBG[ 8,wAB> 4:tA8<E w0t<,?ER 0 :880>0?BER >ARB,S,502 T<,x,>7B KG(G 
c-j@lgj~- supervisor: Candidate of Technical Sciences, Associate Professor of the Department of Digital and Additive Technologies Drobotun N.V. 
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.4,5, Ns<,s,<w0,B:SCB,5,W 0 5<7ss0<,?40G §: 0.R,8BE2 s<0Ba> 88 <:UFA<[ U: 4<:2B02 ² 104 <:UFA<G (:yBA2³A2 s<,xSAF,2 a?SaA>.a .,- 
R<:BAB0A s<,s,<w02 F,8ASCBER S0B02 s<0 5<:8:w00 B: 4<:2B02 <:UFA< <:UFA<B,2 5<7ssEG ©<A8.>:?SABE 5<:8:w0,BBEA .RAFE 0 F:4A>EG 

 p£q<@z< >p4@0° @4%5%&'( 71:%7M #1? 'A1.:"1 4%8I "F1 '1M #'2"6%( .?1I% @4%5%&''M %7@"4'#IM '8I1 A'- 
6".#/ 4%8I14 H? 24'8 %:"6M 6.2"I"@%#17/ HE B%97" M :"jCC'&'1 # @4%5%&'') 

E.A. Petrishcheva,  K.V.  Perminova  

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 

GRADING OF A JACKET ACCORDING TO THE ñM. MULLER AND SONò METHOD 

The article develops an algorithm for performing gradation for parts of a q+=@l«f jacket, which was made on the basis of the construction 
ñM.Muller and Sonò. The algorithm is based on a combination of two gradation methods: calculation-analytical (proportional) and grouping. Size 88 
is taken as the initial size, and size 104 as the maximum size. The most important problem is saving the proportions of model lines when grading to the 
maximum size of a size group. Gradation schemes and mock-ups are presented. 

Keywords:  gradation of patterns, technical reproduction, gradation scheme, algorithm, variability of dimensional 
features, auxiliary template. 

, 24"&1..1 24"'86"5.#6% "51F5H @7%6 "E 8%5%A1E (67(1#.( 2"5@"#"6:% :" .#4<:#"4.:"-#1? "7"@'A1.:"E 5"- 
:<I1 #%&''M 6%F "E A%.#/K :"#"4"E (67(1#.( #1? 'A1.:"1 4%8I "F1 '1 ¦@4%5%&'(¢ 71:%7) ¡% ". "61 24"% %7'8'- 
4"6%  H? <A19 H? 2"."9'E ' #1:.#"6 71:&'E 9H7" 6H(671 "M A#" #1I% ."?4% 1 '( 24"2"4&'E 24' @4%5'4"6% '' 
51#%71E  1 4%.:4H#% [1, 2]. ¨7( 4%84%9"#:' %7@"4'#I% 9H7' 6H94% H 51#%7' F1 .:"@" F%:1#% . "#418 HI 9"A:"IM ." 
.:7%5:"E  % 214151 ' 4%8418"I  % .2' :1 ¦4'.)b:). 

¬4%5%&'K F%:1#% &171.""94%8 " 6H2"7 (#/M ". "6H6%(./  % #'2"6H1 @4%5%&'"  H1 .?1IH :" .#4<:&'' 21- 
415% ' .2' :' ¦4'.)bx). w4' 4%84%9"#:1 5%  H? .?1I 9H7' '.2"7/8"6% H 4%.A1# H1 C"4I<7H I1#"5':' ­²)²K7714 
' .H ®M % #%:F1 ?%4%:#14 H1 @4%C'A1.:'1 24'1IH) ¬4%5%&'( 2" I1#"5':1 6:7KA%1# 6 .19( :"I9' %&'K 56<? .2"."- 
9"6M 2"j#"I< 4%.A1#H 24"6"5(#.(  % :4%E 'E 4%8I14) p%: :%: 617'A' H '8I1 A'6".#' 4%8I14 H? 24'8 %:"6 6 "5 "E 
4%8I14 "E @4<221 "5' %:"6HM #" 4%8I14H 92, 96 ' 100 24"2<.:%K#.(M % :"jCC'&'1 #H @4%5%&'' <I "F%K#.(  % 4. 
,14#':%7/ H1 ".' 6 51#%7(? .#% % 4%.2"7"F1 H 2" 7' '(I B'4' H .2' H ' B'4' H @4<5'M @"4'8" #%7/ %( "./ L 2" 
7' '' @4<5') 

w415.#%6'I 5%711 2""214%&'"  "1 "2'.% '1 24157"F1  "@" %7@"4'#I% @4%5%&'' ". "6 H? 51#%71E F1 .:"- 
@" F%:1#%) 

ˍ̌ ̄̏ ̑̉̓̍ ̃ ̜̐̏ ̌̎̆̎̉ ̠̄ ̗̑́̅́̉̉ ̅ ̆̓́̌̉ ̒ ̐̉ ̎̋̉ 
¦4'.) 2:): 

-  1-2. r#7"F'#/ "# 7' ''  '8% 2%4%7717/ " 6614? 8 %A1 '1 '8I1 A'6".#' 4%8I14 "@" 24'8 %:% ,9 ."- 
@7%. " #'2"6"E .?1I1 @4%5%&'') , 5%  "I .7<A%1 7' '( 91514 4%.2"7"F1 % 97'8:" : 7' ''  '8%M 8 %A'# &171.""- 
94%8 " 24"@4%5'4"6%#/ '?  % "5' %:"6<K 617'A' <£ 

-  3-4. ©' '( #%7'' % %7"@'A " 7' ''  '8% @4%5'4<1#.( 2" #'2"6"E .?1I1  % 617'A' < '8I1 A'6".#' 
4%8I14 "@" 24'8 %:% ¨#.£ 

-  5-6. r# #"A:' ". "6% '( @"47"6' H .8%5' ' #"A:' ". "6% '( @"47"6' H .9":< 614#':%7/ " 6614? "#7"- 
F'#/ 8 %A1 '1 '8I1 A'6".#' 4%8I14 "@" 24'8 %:% ,248 ."@7%. " #'2"6"E .?1I1£ 

-  6-7. r# 24"@4%5'4"6%  "E #"A:' ". "6% '( B1' .8%5' @"4'8" #%7/ " 24%6" "#7"F'#/ 8 %A1 '1 '8I1 - 
A'6".#' 4%8I14 "@" 24'8 %:% µ. ."@7%. " #'2"6"E .?1I1) Ë#" F1 8 %A1 '1 "#7"F'#/ 2" 7' '' @4<5' "# C'@<4 "E 
7' '' 4%8418%M 2" 24"@4%5'4"6%  HI 7' '' #%7'' '  '8% "# 7' '' .1415' H .2' :') ¡1"9?"5'I" 6"..#% "6'#/ 
7' 'K .1415' H .2' :' :4%E 1@" 4%8I14%M #%: :%: " % (67(1#.( 6.2"I"@%#17/ "E 24' 4%.A1#1 :"jCC'&'1 #"6 
I"517/ "E 7' '' 4%8418%£ 
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 %&%108)2 ,79?)%T)?08)O%D &%8 .79)4%*,)1)F 733)4%">0-)%108)20E%.0,01)% %". 3?  

-  6-8. r# 24"@4%5'4"6%  "E #"A:' ". "6% '( @"47"6' H .9":< @"4'8" #%7/ " 624%6" "#7"F'#/ 8 %A1 '1 '8- 
I1 A'6".#' µB8 ¦.¢ 2" #'2"6"E .?1I1) rC"4I'#/ 7' 'K @"47"6' H (8-7), '.2"7/8<( 51#%7/ .2' :' '.?"5 "@" 4%8I14%£ 

-  9. ¨7( 4%.A1#% 2"7"F1 '( :" #4"7/ "@" 8 %:%  % @"47"6' 1 &171.""94%8 " .".#%6'#/ 24"2"4&'K¸ 57' % 
@"47"6' H .2' :' '.?"5 "@" 4%8I14% ¦I1F5< #"A:%I' ". "6% '( @"47"6' H .8%5' ' .9":<¢ "# ".'#.( : 2"7"6' 1 61- 
7'A' H  %7"F1 '( ¦"# #"A:' ". "6% '( @"47"6' H .8%5' 5" :" #4"7/ "@" 8 %:%¢ #%:F1 :%: 57' % @"47"6' H .2' :' 
:4%E 1@" 4%8I14% "# ".'#.( :  1'861.# "I< 8 %A1 'K) ¨%  HE <A%.#": @"47"6' H "#4%8'#/ "# ".'#17/ " 7' '' .1- 
415' H .2' :' :4%E 1@" 4%8I14% L 2"7<A1 % #"A:% d%£ 

-  10. ¨7' % 4%8418% "241517(1#.( % %7"@'A " 24"2"4&'1E) rC"4I'#/ 7' 'K 4%8418% :4%E 1@" 4%8I14% '.- 
2"7/8<( 51#%7/ '.?"5 "@" 4%8I14%) ,%F " 24"61.#' 7' 'K 4%8418% A1418 #"A:< 24"@4%5'4"6%  "E B'4' H .2' H  % 
7' '' @4<5'£ 

-  10-11. , 5%  "E I"517' 4%..#"( '1 "# :" &% 4%8418% 5"  %A%7% B7'&H 6" 6.1? 4%8I14%? ".#%1#.(  1'8I1 - 
 HIM 24' j#"I 6H."#% B7'&H <617'A'6%1#.() Ë#"  1"9?"5'I" 57( ."97K51 '( 24"2"4&'E) y715<1# "#I1#'#/M A#" 
.<s1.#6<K# '8517'(M :"@5% 57' % B7'&H 5"7F % ".#%6%#/.(  1'8I1  "EM  %24'I14M 6 2%7/#" '7' 27%#/(? . 6H.":'I 
2"7"F1 '1I B7'&H) µ'4' % ' <@"7  %:7" % 614? 1E 7' '' B7'&H #%:F1  1 I1 (1#.( "# 4%8I14% : 4%8I14<£ 

Å 8-12. ¬4%5%&'( 7' '' 271A% 6H2"7 (1#.( . 2"I"s/K 51#%7' 
'.?"5 "@" 4%8I14%) y"6I1.#'#/ 51#%7/ . @4%5'4<1IHI A14#1- 
F"I 2" #"A:%I ". "6% '( @"47"6' H .9":<M 24' j#"I 7' '' 
.1415' H .2' ": 5"7F H 9H#/ 2%4%7717/ H) rC"4I'#/  "- 
6<K 7' 'K 271A% ' 614? 'E <A%.#": 24"EIH ¦2":%8%  2< - 
:#'4 "E 7' '1E¢£ 

Å 
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12-13. w4"57'#/ 7' 'K 271A% "# 2< :#'4 "E 7' '' 24"EIH 
 % 617'A' < 8 %A1 '( '8I1 A'6".#' 4%8I14 "@" 24'8 %:% µ2 
2" #'2"6"E .?1I1£ 
J.-14. r# :" #4"7/ "E #"A:' .2' :' 2" 7' '' 24"EIH 
6614? "#7"F'#/ 8 %A1 '1 '8I1 A'6".#' 4%8I14 "@" 24'8 %:% 
1/4 ,248M ."@7%. " 4%.A1# HI C"4I<7%I I1#"5':' [3]. 
rC"4I'#/ 7' 'K 24"EIH . 2"I"s/K 51#%7' '.?"5 "@" 
4%8I14%£ 
rC"4I'#/ 9":"6<K 7' 'K . <A1#"I 24"@4%5'4"6%  H? 7' 'E 
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Abstract. The article describes the features of reading diaries and compares printed and electronic reading diaries. The layout of the adult 
reading diary developed in Adobe InDesign is presented and described. 
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THE  OPTIMAL  CHOICE  OF TECHNOLOGIES  FOR THE  BACKEND  MICROSERVICE  
ARCHITECTURE  OF AN ONLINE DESIGN STORE 

Modern online stores specializing in designer goods require a °@Qjek@ and scalable backend architecture capable of providing high performance, 
data security and @Á-j@lg processing of large volumes of information. This paper discusses the integration of key technologies tailored to the f;@-j~-f 
of such platforms. PostgreSQL acts as a basic database management system, providing support for complex transactions, triggers and table partitioning 
mechanism. This allows you to optimize work with large product catalogs, reducing query execution time by splitting data into logical parts. To manage 
migrations and versions of the database schema, it is proposed to use the Liquibase tool, which automates script execution, minimizes manual intervention 
and prevents -+l°j-gf when developers work together. Interaction between microservices such as shopping cart, recommendation and payment modules 
is implemented through the gRPC mechanism. This technology provides low-cost communication with support for parallelism and reliability, which is 
critical for distributed systems. Apache Kafka is used to process streaming data, including user activity logs and real-time events. Its high throughput 
and integration with analytical tools allow the functionality to be quickly adapted to changing user requirements. The combination of these technologies 
forms an oral 

Keywords:  Java, Quarkus, Microservices, microservices, distributed systems, error handling, performance, scalability, 
architectural patterns, Liquibase, PostgreSQL, gRPC, Apache Kafka. 
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version: ó])d¿ 
volumes: 
service-db-data: 
driver: local 

services: 
postgres_db: 
image: postgres:17 
container_name: postgres_db 
0TXä¼e0¸ 
- .env 

environment: 
- POSTGRES_USER=${POSTGRES_USERNAME} 
- POSTGRES_PASSWORD=${POSTGRES_PASSWORD} 
- POSTGRES_DB=${DB_NAME} 

volumes: 
- service-db-data:/var/lib/postgres/data 

ports: 
- ­ª~~~¸ª~]t® 
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datasource: 
db-kind: postgresql 
username: ${POSTGRES_USERNAME} 
password: ${POSTGRES_PASSWORD} 
jdbc: 
driver: org.postgresql.Driver 
~ : true 
url: jdbc:postgresql://${POSTGRES_HOST}:${DB_PORT}/ ${DB_NAME} 
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' 918"2%. ".#/  %.#4"1: "#4%F%K# :7KA16H1 24' &'2HM <.#4% ((  15".#%#:' <.#%416B'? 41B1 'E ' "91.21A'6%( 
I%.B#%9'4<1I".#/M  1"9?"5'I<K 57( ."641I1  H? 619-24'7"F1 'E) 

, 1541 '1 ' .#4<I1 #% Liquibase 41B%1# 24"971I< <24%671 '( I'@4%&'(I'¸ 4%84%9"#A':' I"@<# %6#"I%#'- 
8'4"6%#/ '8I1 1 '( .?1IH ̄ ¨M "#.71F'6%#/ 614.'' ' "#:%#H6%#/ "B'9:') Ë#" 2"5#614F5%1#.( "2H#"I r r ­|Ô¨®M 
@51 I'@4%&'( . Microsoft SQL Server  % Postgres Pro 2"86"7'7% .":4%#'#/ 641I( "9.7<F'6% '( 9%8H 5%  H?  % 40% 8% 
.A1# %6#"I%#'8%&'' .:4'2#"6) w415.#%6'I #%:F1  %.#4"E:' ' :" C'@<4%&'"  H? C%E7 57( Liquibase, 57( 41%7'8%&'' 
I'@4%&'' 5%  H?M 24'I14 41%7'8%&'' C%E7"6 57( 41%7'8%&'' I'@4%&'E¸ 

<databaseChangeLog 
>feTQÄãOVV3¸¥¥aaa)eS½\Sg$Q0)!YR¥>fe¥TQ¥^g-O$TR0e!Rã 
>feTQ¸>QSÄãOVV3¸¥¥aaa)a])!YR¥t§§b¥Ì`ÃU-O0f$-STQV$T-0ã 
>QS¸Q-O0f$Ã!-$VS!TÄãOVV3¸¥¥aaa)eS½\Sg$Q0)!YR¥>fe¥TQ¥^g-O$TR0e!R 

https://www.liquibase.org/xml/ns/dbchangelog/dbchangelog-e$V0QV)>Q^ãð 
<include ¼e0Äã¥t§t~¥bt¥f!TVO)-O$TR0e!R)>feã Y0e$VSX0N!xO$TR0e!RÁSe0ÄãVY\0ã¥ð 

</databaseChangeLog> 
<databaseChangeLog 
>feTQÄãOVV3¸¥¥aaa)eS½\Sg$Q0)!YR¥>fe¥TQ¥^g-O$TR0e!Rã 
>feTQ¸>QSÄãOVV3¸¥¥aaa)a])!YR¥t§§b¥Ì`ÃSchema-STQV$T-0ã 
>QS¸Q-O0f$Ã!-$VS!TÄãOVV3¸¥¥aaa)eS½\Sg$Q0)!YR¥>fe¥TQ¥^g-O$TR0e!R 

https://www.liquibase.org/xml/ns/dbchangelog/dbchangelog-e$V0QV)>Q^ãð 
<include ¼e0Äã-Y0$V0-¼YQV-table/create-entity-V$Q_)>feã Y0e$VSX0N!xO$TR0e!RÁSe0ÄãVY\0ã¥ð 

</databaseChangeLog> 
<databaseChangeLog 
>feTQÄãOVV3¸¥¥aaa)eS½\Sg$Q0)!YR¥>fe¥TQ¥^g-O$TR0e!Rã 
>feTQ¸>QSÄãOVV3¸¥¥aaa)a])!YR¥t§§b¥Ì`ÃU-O0f$-STQV$T-0ã 
>QS¸Q-O0f$Ã!-$VS!TÄãOVV3¸¥¥aaa)eS½\Sg$Q0)!YR¥>fe¥TQ¥^g-O$TR0e!R 

https://www.liquibase.org/xml/ns/dbchangelog/dbchangelog-latesV)>Q^ãð 
<changeSet S^Äã§bä-Y0$V0äV$ge0äV$Q_ã $\VO!YÄãÀÀU0f0T!Xãð 
ï-!ff0TVð¨"9%671 '1 9%8"6"E #%97'&H #%.":ï¥-!ff0TVð 
<sqlFile 3$VOÄã§bä-Y0$V0äV$ge0äV$Q_)Q½eã 0T^»0eSfSV0YÄã£ã Y0e$VSX0N!xO$TR0e!RÁSe0ÄãVY\0ã¥ð 

</changeSet> 
</databaseChangeLog> 
CREATE TABLE IF NOT  EXISTS task 
( 

id BIGINT GENERATED BY DEFAULT AS IDENTITY NOT  NULL PRIMARY KEY, 
name VARCHAR(255) NOT  NULL,  
description TEXT,  
done BOOLEAN NOT  NULL,  
created_at TIMESTAMP  DEFAULT CURRENT_TIMESTAMP  NOT  NULL,  
updated_at TIMESTAMP  DEFAULT CURRENT_TIMESTAM P NOT  NULL  

); 
w4'6151  HE XML -:"5 51I" .#4'4<1# '.2"7/8"6% '1 Liquibase 57( <24%671 '( I'@4%&'(I') Ë71I1 # 

<include> 2"86"7(1# I"5<7/ " 2"5:7KA%#/ C%E7H '8I1 1 'E ¦ %24'I14M month.changelog.xml), A#" <24"s%1# "4@%- 
 '8%&'K I'@4%&'E 6 :4<2 H? 24"1:#%?) , <changeSet> (6 " <:%8% H %6#"4 ' '51 #'C':%#"4M "91.21A'6%( < ':%7/- 
 ".#/ ' "#.71F'6%1I".#/ '8I1 1 'E) SQL-.:4'2# ."85%1# #%97'&< task . %6#"I%#'A1.:'I @1 14%#"4"I '51 #'C':%#"- 
4"6 (GENERATED BY DEFAULT), 24"614:"E  % .<s1.#6"6% '1 (IF NOT  EXISTS) ' 641I1  HI' I1#:%I' (created_at, 
updated_at), A#" 2415"#64%s%1# :" C7':#H ' <24"s%1# %<5'# 5%  H?) Ë#' 2"5?"5H 2":%8H6%K#M :%: Liquibase ."A1#%- 
1# 51:7%4%#'6 "1 "2'.% '1 '8I1 1 'E . @'9:".#/K SQL, "91.21A'6%(  %51F "1 <24%671 '1 614.'(I' ¯¨) 

.' ?4"  %( "94%9"#:% ."9H#'EM #%:'? :%: "9 "671 '1 ' 61 #%4( '7' <615"I71 '( :7'1 #"6M 41%7'8<1#.( A1- 
418 Apache Kafka. Ë#% 4%.2415171  %( .'.#1I% "91.21A'6%1# 6H.":<K 24"2<.: <K .2"."9 ".#/ L 5" 1 I7  .""9s1 'E 
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6 .1:< 5< L '  %51F "1 ?4% 1 '1 5%  H?M A#" :4'#'A " 57( 2':"6H?  %@4<8":) ¡%24'I14M LinkedIn '.2"7/8<1# Kafka 
57( 1F15 16 "E "94%9"#:' 6 TB 5%  H?M .6(8%  H? . %:#'6 ".#/K 2"7/8"6%#171E) , "#7'A'1 "# RabbitMQ, Kafka 
2"5514F'6%1# 5"7@"641I1  "1 ?4% 1 '1 ."9H#'EM A#" 2"86"7(1# 2"6#"4 " "94%9%#H6%#/ 5%  H1 57( % %7'#':' '7' 
6"..#% "671 '( 2".71 .9"16) u #1@4%&'( Kafka . I':4".146'.%I'  % Quarkus "91.21A'6%1# I' 'I%7/ H1 8%514F:'¸ 
C41EI6"4: Quarkus, "2#'I'8'4"6%  HE 57( cloud-.415M .":4%s%1# 641I( 8%2<.:% 24'7"F1 'E 5" 0.1 .1:< 5H ' 2"#41- 
971 '1 2%I(#' 6 10 4%8 2" .4%6 1 'K . #4%5'&'"  HI' 41B1 '(I') w415.#%6'I :" C'@<4%&'K 57(  %.#4"E:' kafka 
6  %B1I 24"1:#1¸ 

import io.smallrye.mutiny.Uni; 
public interface KafkaMessageSender<ENTITY_RESPONSE> { 

Uni<Void>  sendMessage(ENTITY_RESPONSE entityResponseForKafka); 
} 
import io.smallrye.mutiny.Uni; 
import !YR)0-eS3Q0)fS-Y!3Y!¼e0)Y0$-VSX0)f0QQ$RSTR)°fSVV0Y£ 
public abstract class AbstractKafkaMessageSender<ENTITY_RESPONSE> implements 

KafkaMessageSender<ENTITY_RESPONSE> { 
public abstract Emitter<ENTITY_RESPONSE> getEmitter(); 
@Override 
public Uni<Void>  sendMessage(ENTITY_RESPONSE entityResponseForKafka) { 

getEmitter().send(entityResponseForKafka); 
return Uni.createFrom().voidItem(); 

} 
} 
@ApplicationScoped 
public class EntityMessageSender extends AbstractKafkaMessageSender<EntityUpdateRequest> { 

@Inject 
@xO$TT0e¦â0TVSV;-V!3S-ã¢ 
Emitter<EntityUpdateRequest> requestEmitter; 

@Override 
public Emitter<EntityUpdateRequest> getEmitter() { 

return requestEmitter; 
} 

} 
mp: 
messaging: 
outgoing: 
entity-topic: 
connector: smallrye-kafka 
key: 
deserializer: org.apache.kafka.common.serialization.StringDeserializer 

âÅ3Y!^ã¸ 
kafka: 
bootstrap: 
servers: ${KAFKA_PROD } 

w4'6151  HE :"5 51I" .#4'4<1# 41%7'8%&'K 24"5K.14% Apache Kafka . '.2"7/8"6% '1I 41%:#'6 "- 
@" 2"5?"5% ¦9'97'"#1:% Mutiny) ' C41EI6"4:% SmallRye/Quarkus. u #14C1E. KafkaMessageSender ' %9.#4%:# HE 
:7%.. AbstractKafkaMessageSender ' :%2.<7'4<K# 7"@':< "#24%6:' .""9s1 'E A1418 Emitter, A#" .""#61#.#6<1# 
Producer API Kafka, "2'.%  "I< 6 5":<I1 #%&'' ' #1@4%&'' kafka ' C41EI6"4:% Quarkus. J" :41# %( 41%7'8%&'( 
EntityMessageSender  %.#4%'6%1# "#24%6:< .""9s1 'E 6 #"2': entity-topic, A#" % %7"@'A " 4%9"#1 . ?41r20vr Kafka , 
@51 .""9s1 '( :%#1@"4'8'4<K#.( 57( 5%7/ 1EB1E "94%9"#:' 2"#419'#17(I') 

J" C'@<4%&'( 6 application.yml <:%8H6%1#  % '.2"7/8"6% '1 :"  1:#"4% smallrye-kafka ' 2%4%I1#4H 51.1- 
4'%7'8%&'' :7KA1EM A#" ."@7%.<1#.( . 24' &'2%I' 4%9"#H 2p0>?<.0 Kafka , 6:7KA%Ks1@" 94":14H ' 4%.24151- 
71  H1 .1:&'') z:%8% '1 bootstrap.servers A1418 2141I1  H1 ":4<F1 '( (${KAFKA_PROD }) "91.21A'6%1# @'9:".#/ 
24' 4%8614#H6% '' 6 4%8 H? ":4<F1 '(?M A#" 6%F " 57( I%.B#%9'4<1I".#' .'.#1IH) u.2"7/8"6% '1 %  "#%&'E @ 
ApplicationScoped ' @Inject "#4%F%1# ' #1@4%&'K . :" #1E 14"I 8%6'.'I".#1EM A#" <24"s%1# <24%671 '1 41.<4.%I' 
6 4%.2415171  "E %4?'#1:#<41M % 'I1  " 2415".#%67(1#  %I <5"9 HE 41.<4. 4%9"#H . 9' %I' L "9}1:#%I'  %B1@" 
.146'.% 2".415.#6"I DI. |1%:#'6 HE 2"5?"5 (Uni<Void>) 2"86"7(1# jCC1:#'6 " "94%9%#H6%#/ %.' ?4"  H1 2"#":' 
5%  H?M A#" :4'#'A " 57( 5".#'F1 '( 6H.":"E 24"2<.: "E .2"."9 ".#' Kafka ¦I'77'" H .""9s1 'E 6 .1:< 5<¢) 

²1F.146'. "1 68%'I"51E.#6'1 .#4"'#.(  % :"I9' %&'' gRPC ' REST API. w4"#":"7 gRPC, ". "6%  HE  % 
HTTP/2,  . 'F%1# 8%514F:'  % 30L50% 8% .A1# 9' %4 "E .14'%7'8%&'' ' I<7/#'271:.'4"6% '( 8%24"."6) Ë#" '51- 
%7/ " 57( 6 <#41  1E :"II< ':%&''M  %24'I14M I1F5< .146'."I 8%:%8"6 ' ' 61 #%4() , 1B '1 ' #1@4%&''M #%:'1 
:%: 2"5:7KA1 '1 27%#1F H? B7K8"6 '7' CRM-.'.#1IM I"F1# 9H#/ 41%7'8"6%  A1418 REST API, "91.21A'6%( ."6I1- 
.#'I".#/ . B'4":'I .21:#4"I .#"4"  '? .146'."6) ̄ 18"2%. ".#/ 5%  H? "91.21A'6%1#.( 8% .A1# 4"716"@" <24%671 '( 
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5".#<2"I 6 PostgreSQL ' B'C4"6% '( :" C'51 &'%7/ "E ' C"4I%&'' . 2"I"s/K yJiu ­J4'2#" ¯  ̈t)§®M A#" .""#- 
61#.#6<1# #419"6% '(I lypËJ) 

4?'#1:#<4% .'.#1IH 6:7KA%1#  1.:"7/:" :7KA16H? :"I2" 1 #"6) y146'. :%#%7"@% #"6%4"6M :"#"4HE 9<51# 
2".#4"1   % Quarkus ' PostgreSQL, 9<51# "94%9%#H6%#/ 8%24".H : 5' %I'A "I< :%#%7"@<M '.2"7/8<( 2%4#'&'" '- 
4"6% '1 57( <.:"41 '( 2"'.:%) y146'. 8%:%8"6 9<51# '.2"7/8"6%#/ gRPC 57( 418146'4"6% '( #"6%4"6 ' REST 57( 
68%'I"51E.#6'( . :7'1 #%I') z615"I71 '( 9<5<# 41%7'8"6% H A1418 Kafka, A#" 2"86"7(1# %.' ?4"  " 4%..H7%#/ 
email ' SMS 5%F1 24' 6H.":"E  %@4<8:1)  %7'#'A1.:'E I"5<7/ I"F1# ' #1@4'4"6%#/.( . Elasticsearch A1418 Kafka 
Streams, "91.21A'6%( "94%9"#:< 5%  H? 6 41%7/ "I 641I1 ') p1.#'4"6% '1 .'.#1IH 9<51# 24"6"5'#/.( . '.2"7/8"6%- 
 '1I Gatling ' JMeter. ¬"4'8" #%7/ "1 I%.B#%9'4"6% '1 Kafka-:7%.#14% 5" 10 94":14"6 ' 5' %I'A1.:"1 5"9%671 '1 
I':4".146'."6 6 Kubernetes 2"86"7'# %5%2#'4"6%#/.( : 4%.#<s1I< #4%C':<) 

±02p£q<{r< 
|%84%9"#:% backend-%4?'#1:#<4H 57( ' #14 1#-I%@%8' % 5'8%E 14.:'? #"6%4"6  % ". "61 I':4".146'."6 5"- 

:%8%7% .6"K jCC1:#'6 ".#/M 41B%( :7KA16H1 24"971IH @'9:".#'M I%.B#%9'4<1I".#' ' 918"2%. ".#') u.2"7/8"6% '1 
PostgreSQL . I1?% '8I"I 2%4#'&'" '4"6% '( 2"86"7'# "2#'I'8'4"6%#/ 4%9"#< . 5' %I'A HI' :%#%7"@%I'M .":4%- 
#'6 641I( 6H2"7 1 '( 8%24"."6  % 30% 8% .A1# 7"@'A1.:"@" 4%85171 '( 5%  H?) u #1@4%&'( Liquibase %6#"I%#'8'- 
4<1# <24%671 '1 I'@4%&'(I'M I' 'I'8'4"6%6 4'.:' A17"61A1.:'? "B'9": ' :" C7':#"6 24' ."6I1.# "E 4%9"#1M A#" 
2"5#614F5%1#.( <.21B HI "2H#"I r r ­|Ô¨®M @51 2141?"5  % Postgres Pro .":4%#'7 641I( "9.7<F'6% '( ¯  ̈ % 
40%. Apache Kafka, "91.21A'6%( "94%9"#:< 5" 1 I7  ."9H#'E 6 .1:< 5<M .#% 1# ". "6"E 57( %.' ?4"  "E :"II< '- 
:%&'' I1F5< .146'.%I') ±@" .2"."9 ".#/ ?4% '#/ 5%  H1 57'#17/ "1 641I( ' I%.B#%9'4"6%#/.( @"4'8" #%7/ "M :%: 
6 .7<A%1 . LinkedIn, @%4% #'4<1# <.#"EA'6".#/ .'.#1IH : 2':"6HI  %@4<8:%I) J"I9' %&'( Quarkus ' gRPC . 'F%1# 
8%514F:' I1F.146'. "@" 68%'I"51E.#6'(  % 50% 97%@"5%4( 9' %4 "E .14'%7'8%&'' '  197":'4<Ks1E %4?'#1:#<41M 
A#" :4'#'A " 57( 418146'4"6% '( #"6%4"6 ' "94%9"#:' 27%#1F1E 6 41%7/ "I 641I1 ') ¯18"2%. ".#/ 5%  H?M "91.21- 
A'6%1#.( 8% .A1# 4"716H? 5".#<2"6 6 PostgreSQL ' B'C4"6% '1I A1418 yJiu ­J4'2#" ̄  ̈t)§®M .""#61#.#6<1# .#4"@'I 
#419"6% '(I lypËJM 8%s's%( :" C'51 &'%7/ <K ' C"4I%&'K :7'1 #"6) p%:'I "94%8"IM ."A1#% '1 PostgreSQL, 
Kafka, Quarkus ' gRPC C"4I'4<1#  %51F <K ". "6<M :"#"4%( ."A1#%1# j.#1#':< 5'8%E % . #1? "7"@'A1.:"E jCC1:#'6- 
 ".#/KM "#61A%( < ':%7/ HI 2"#419 ".#(I #6"4A1.:'? 241524' 'I%#171E) 

B1r>42 pr?<.0?¡.z 

1. J"4 '1 :" ¨) ,)M ¡':<7'  ) ,) |Íup±Jpz|¡˨± w pp±|¡ ˨w|r±Jpu|r, ¡uÆ ²uJ|ry±|- 
,uyr, , JAVA ¥¥u 665 u¡¡r, our¡¡˨± p±Í¡r©r¬uu yr,|±²±¡¡r ̟¡ zÖ¡r̟. L 2024. L y) 150. 
2. w%  J) y)M oHI9714 ²) ©) |%84%9"#:% 2%4%7717/ "E yz¯¨  % ". "61 2".715"6%#17/ "E yz¯¨ PostgreSQL 
. "#:4H#HI '.?"5 HI :"5"I ¥¥,1.# ': ÇF "-z4%7/.:"@" @".<5%4.#61  "@" < '614.'#1#%) y14'(¸ ²%#1I%#'A1.:"1 
I"517'4"6% '1 ' 24"@4%II'4"6% '1) L 2012. L ´) 18 (277). L y) 112-120. 
3. w4"?"4"6 w) ,)M |%8@"6"4"6 ¡) ,) y"641I1  H1 2"5?"5H 6 backend 4%84%9"#:1  % 24'I141 " 7%E -I%@%8' % 
¥¥w4':7%5 %( I%#1I%#':% ' C< 5%I1 #%7/ %( ' C"4I%#':%) L 2020. L p) 7. L ´) 2. L y) 23-28. 
4. rI17/( 1 :" ¡) r) y4%6 1 '1 I':4".146'."6M 4%84%9"#%  H?  % 9%81 Java-C41EI6"4:"6 Spring ' Quarkus, 
 % 2415I1# 2"#41971 '( 41.<4."6 ¥¥²¡yJ-2022. L 2022. L y) 48-48. 
5. BH4"6 ) Apache Kafka 24' 4%84%9"#:1 I':4".146'. "E ' C4%.#4<:#<4H ¥¥²"7"5".#/) u #1771:#) u '- 
&'%#'6%) L 2021. L y) 3-3. 
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_:B4>-©A>A<x7<5.402 5,.78:<.>?ABBE2 7B0?A<.0>A> s<,FE³SABBER >ARB,S,502 0 80U:2B: 191186, _:B4>-©A>A<x7<5[ ",SC³:a 
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  "#%&'() Ë#% .#%#/( '..715<1# '.2"7/8"6% '1 LaTeX 57( ."85% '(  1.#% 5%4# H? I%:1#"6 j4@"5'A1.:"E 
7'#14%#<4H) Ë4@"5'A1.:%( 7'#14%#<4% ?%4%:#14'8<1#.(  17' 1E "E .#4<:#<4"E ' ' #14%:#'6 HI' j71I1 #%I') 
LaTeX, "9HA " '.2"7/8<1IHE 57(  %<A H? 4%9"#M 2":%8H6%1# .6"K < '614.%7/ ".#/ 6 ."85% '' < ':%7/ H? 5":<- 
I1 #"6) y#%#/( % %7'8'4<1# 24'I14H <.21B H? 24"1:#"6 ' 51I" .#4'4<1# 6"8I"F ".#' LaTeX 6 ."85% '' .7"F H? 
I%:1#"6) u..715"6% '1 2":%8H6%1#M A#" LaTeX (67(1#.( I"s HI ' .#4<I1 #"I 57( 614.#:' ' #'2"@4%C':' j4@"5'- 
A1.:"E 7'#14%#<4H) 

 p£q<@z< >p4@0: LaTeX, j:.214'I1 #%7/ %( 7'#14%#<4%M j4@"5'A1.:%( 7'#14%#<4%M 614.#:%) 

A.D.  Titov  

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 

LAYOUT  OF ERGODIC  LITERATURE  USING LATEX  

Abstract. This paper explores the usage of LaTeX in creating non-standard layouts for ergodic literature. Ergodic literature is characterized 
by non-linear structure and interactive elements. LaTeX, typically used for f-j@lgj~- papers, shows its versatility in creating various documents. The 
paper analyzes examples of successful projects and demonstrates the capabilities of LaTeX in creating complex layouts. The study shows that LaTeX is 
a powerful tool for layout and typography of ergodic literature. 

Keywords:  LaTeX, experimental literature, ergodic literature, layout. 

p14I'  ­j4@"5'A1.:%( 7'#14%#<4%® 9H7 66151   "461F.:'I #1"41#':"I 7'#14%#<4 H? '..715"6% 'E Ë.21- 
 "I %4.1#"I 6 1@" C< 5%I1 #%7/ "E 4%9"#1 ­x;g0YV0>V¸ Perspectives on Ergodic ÃSV0Y$V\Y0® [1]. , j#"E 4%9"#1 %4.1# 
"241517(1# j4@"5'A1.:<K 7'#14%#<4< :%: 4%8 "6'5 ".#/ #1:.#"6M #419<Ks'? "# A'#%#17(  1 #"7/:" 2%..'6 "@" A#1- 
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j4@"5'A1.:'? 24"'86151 'E) 

, '..715"6%#17/.:"E 4%9"#1 9H7' '.2"7/8"6% H  1.:"7/:" :7%.."6 ' C< :&'E LaTeX. , A%.# ".#'M '.2"7/- 
8"6% '1 :7%..% book . "2&'1E 56<.#"4"  1E 21A%#' twoside 2"86"7'7" 'I'#'4"6%#/ : 'F <K 614.#:<M %  %.#4"E:% 4%8- 
I14"6 .#4% '& ' 2"71E 2".415.#6"I :"I% 5H \ setlength "91.21A'7% ."85% '1  1.#% 5%4# H? 24"2"4&'E ' 4%8I1s1 '( 
j71I1 #"6) ¨7( ". "6 "@" #1:.#% 9H7 6H94%  B4'C# Times New Roman, 6 #" 641I( :%: 57( 6H5171 '( "#517/ H? 
C4%@I1 #"6 '.2"7/8"6%7.( B4'C# Courier New. 

p%:F1 24' ."85% '' 24"1:#% '.2"7/8"6%7.( 4(5 2%:1#"6 LaTeX. p%:M 2%:1# tikz .#%7 ". "6 HI ' .#4<I1 #"I 
57( ."85% '( @4%C'A1.:'? j71I1 #"6M 2"86"7(( 4'."6%#/ %9.#4%:# H1 C'@<4HM @1"I1#4'A1.:'1 <8"4H ' 4%8I1s%#/ 
#1:.# 6  1.#% 5%4# H? I1.#%?M :%:M  %24'I14M 6 .715<Ks1I C4%@I1 #1¸ \ begin{tikzpicture}[scale=1.5] ... \ end{tikzpicture}. 

u.2"7/8"6% '1 9'97'"#1:' decorations 4%.B'4'7" 6"8I"F ".#' ."85% '( 51:"4%#'6 H? j71I1 #"6M A#" 2"86"- 
7'7"M 6 A%.# ".#'M ."85%#/ ­8I1E:<®  % "5 "E .#4% '& 24"1:#%) w%:1# marginnote 2"86"7'7 5"9%67(#/ :"II1 #%4''  % 
2"7(?M 'I'#'4<( I%4@' %7'' ' ."85%6%( 5"2"7 '#17/ HE .7"E 2"61.#6"6% '(M :%: 2":%8% " 6 24'I141 \ marginnote{\  
tiny \ textit{˜̘̑̉̍̆́̎̉̆:} ...}. 

u.2"7/8"6% '1 overlay 6 tikzpicture 2"86"7'7"  %:7%5H6%#/ j71I1 #H 54<@  % 54<@%M ."85%6%( jCC1:# @7<9' H 
' I "@".7"E ".#'M % #%:F1 4%8I1s%#/ #1:.# ' '8"94%F1 '(  % C" 1 6.1E .#4% '&H) ,:7KA1 '1 ASCII-@4%C':' ' '.- 
2"7/8"6% '1 #1:.#"6H? jCC1:#"6M #%:'? :%: 24"84%A ".#/M ."85%7' "s<s1 '1 j:.214'I1 #%7/ "@" 5'8%E %M 6H?"5(- 
s1@" 8% 4%I:' "9HA H? : 'F H? I%:1#"6M A#" I"F " <6'51#/ 6 24'I14%? . ASCII-@4%C':"E ' #1:.#"I . 24"84%A "- 
.#/K¸ \ node[anchor=north west, text opacity=0.3] at (current page.north west). 

w%:1# graphicx "91.21A'7 6.#%6:< '8"94%F1 'EM 6 #"I A'.71 '  % 8%5 1I 27% 1M A#" 2"86"7'7" 5"9%6'#/ 6'8<- 
%7/ H1 j71I1 #H ' ."85%#/ jCC1:#  %7"F1 '(M :%: 2":%8% " 6 24'I141 \ includegraphics[width=3cm]{example-image-a}. 

, 418<7/#%#1 24"6151  "@" '..715"6% '( 9H7 ."85%  51.(#'.#4% 'A HE 5":<I1 #M 51I" .#4'4<Ks'E  1- 
.#% 5%4# HE I%:1#M ."A1#%Ks'E #'2"@4%C':<M @4%C':< ' #1:.#"6H1 jCC1:#HM ."85%6%( "s<s1 '1 j:.214'I1 #%7/ "- 
@" 5'8%E %) u.2"7/8"6% '1  %7"F1 '( @4%C'A1.:'? j71I1 #"6 ."85%7" "s<s1 '1 56'F1 '( ' ' #14%:#'6 ".#'M @51 
#1:.# 68%'I"51E.#6<1# . @4%C':"E ' j71I1 #%I' "C"4I71 '() ¡%7"F1 '1 #1:.#% ' @4%C':'M '.2"7/8"6% '1 24"84%A- 
 ".#' ' 4%8I1s1 '1 j71I1 #"6  % 8%5 1I 27% 1 ."85%7' "s<s1 '1 I "@".7"E ".#' ' @7<9' HM 24'5%6%( 5":<I1 #< 
6'8<%7/ <K .7"F ".#/ ' 517%( 1@" 9"711 ' #141. HI 57( A'#%#17( ¦4'.) 4). 
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|'.) 4. Ö%.#/ 614.#:' j4@"5'A1.:"E 7'#14%#<4H 6 LaTeX 

p%:'I "94%8"IM <.#% "671 "M A#" C< :&'' ' 2%:1#H LaTeX 2"86"7(K# ."85%6%#/ .7"F H1 ' ' #14%:#'6 H1 
5":<I1 #HM :"#"4H1 I"@<# 9H#/ '.2"7/8"6% H 57( 614.#:' j4@"5'A1.:"E 7'#14%#<4H) , ?"51 '..715"6% '( 9H7" 24"- 
51I" .#4'4"6% "M :%: . 2"I"s/K LaTeX I"F " ."85%#/  17' 1E H1 j71I1 #HM ' #14%:#'6 H1 ' 5' %I'A1.:'1 j71- 
I1 #HM :"#"4H1 6"671:%K# A'#%#17( 6 24"&1.. 6".24'(#'( #1:.#%) 

, 8%:7KA1 '1 .715<1# "#I1#'#/M A#" LaTeX 57( 614.#:' ' #'2"@4%C':' j4@"5'A1.:"E 7'#14%#<4H 2415.#%67(- 
1# ."9"E I"s HE ' .#4<I1 #M :"#"4HE  1 #"7/:" <5"91 M  " ' I1 (1# .2"."9 614.#:') ̈ %7/ 1EB11 '..715"6% '1 j#"@" 
2141.1A1 '( 7'#14%#<4HM 5'8%E % ' #1? "7"@'E "#:4"1#  "6H1 2<#' 57( '  "6%&'E 6 "97%.#' : '@"'85% '() 

¡%<A HE 4<:"6"5'#17/¸ 5"&1 # :%C154H u C"4I%&'"  H? ' <24%67(Ks'? .'.#1IM 5"&1 #M :% 5'5%# C'8'- 
:"-I%#1I%#'A1.:'?  %<: Ô'?%416% ) ) 

c-j@lgj~- supervisor: Associate Professor of the Department of Information and Control Systems, Associate Professor, Candidate of Physical 
and Mathematical Sciences Zhihareva A.A. 
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ˍ̎ ̗̎̏̓́̉.̠ ˞̓ ́̓ ̝̠ ̐̏ ̒ ̠̃̆̎́̚ ̐̑ ́̃̉̌́ ̍̓̆̒ ̓̉̑̏̃́̎̉ ̠̒ ̏ ̃̍̆ ̒ ̓ ̉̏̍̒ ̓̉ ̒ ́̊̓̏̃, 
̈́ ̓̑́- 

̄̉ ̃ ̠́ ̃ ̏̐̑ ̏̒ ̜ ̋̑̏̒ ̒ ̂̑́̔̈̆ ̑̎̏̊ ̃̆̑̒ ̓̋̉. ˜̏ ̍̉ ̍̏  ̞̓ ̏̄̏ ,  ̃̒ ̝̓́̓̆ ̅̆̌́̆̓̒ ̠̏ ̂̈̏  ̑
5A̐̏ ̝̌̈̔ ̜̆̍  ̖
5%A7.#̍̆ ̎̓̏̃ ̅ ̠̌ ́ ̃̓ ̏́̍̓ ̉̈́ ̗̉̉ ̓ ̆̒ ̓̉̑̏̃́̎̉ ̠̃ ̆-̂̒ ̗̓̑́̎̉ ̎  ́̒ ̏ ̃̍̆ ̒ ̓ ̉̏̍̒ ̝̓ ̒  
.!̈̌ ̘̜̉̎̍̉  
>.!#̆̈̑́̍̉ . 
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A.M. Filimonova, E.V.  Gorina  

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 

ANALYSIS OF TOOLS  FOR CHECKING  WEBSITE  COMPATIBILITYWEBSITE  COMPATIBILITY  
TESTING TOOLS  OVERVIEW  

Abstract. The article is devoted to the rules of testing the compatibility of sites, touching upon the issues of cross-browser layout. In addition, 
the article provides an overview of the tools used to automate testing of web pages for compatibility with mjÀ@d@lg browsers. 

Keywords:  Testing, compatibility, browser, extension, site, testing tools 

F@<t<{r< 
,  %.#"(s11 641I( 6 I'41 #1? "7"@'E .<s1.#6<1# 9"7/B"1 :"7'A1.#6" <.#4"E.#6M 94%<814"6 ' "214%&'" - 

 H? .'.#1IM :"#"4H1 '.2"7/8<K#.( 57( 5".#<2% : 619-41.<4.%I) , #%:'? <.7"6'(? :"441:# %( 4%9"#% .%E#%  % 6.1? 
6"8I"F H? 27%#C"4I%? .#% "6'#.( :4'#'A1.:' 6%F HI C%:#"4"I 57( "91.21A1 '( <.21B "@" 68%'I"51E.#6'( .%E#% 
. 2"7/8"6%#17(I') 

p1.#'4"6% '1 (67(1#.( 6%F HI j#%2"I 6 24"&1..1 4%84%9"#:' .%E#%M :"#"4HE 2"I"@%1# 6H(6'#/ "B'9:'M 2"- 
6H.'#/ 24"'86"5'#17/ ".#/ ' <7<AB'#/ 2"7/8"6%#17/.:'E "2H#) ,H517(K# .715<Ks'1 6'5H #1.#'4"6% '( 619-.%E- 
#"6 ' 619-24'7"F1 'E¸ 

- #1.#'4"6% '1 <5"9.#6% '.2"7/8"6% '(£ 
- C< :&'" %7/ "1 #1.#'4"6% '1£ 
- #1.#'4"6% '1 ."6I1.#'I".#'£ 
- #1.#'4"6% '1 9%8 5%  H?£ 
- #1.#'4"6% '1 918"2%. ".#'£ 
- #1.#'4"6% '1 24"'86"5'#17/ ".#' [1]. 

p1.#'4"6% '1 ."6I1.#'I".#' · j#" 24"&1..M  %24%671  HE  % 24"614:< #"@"M :%: 619-24'7"F1 '1 '7' .%E# 
C< :&'" '4<1# ' "#"94%F%1#.(  % 4%87'A H? <.#4"E.#6%? ' 6 4%87'A H? 94%<814%?) y"6I1.#'I".#/ 619-.%E#% 67'(1# 
 % 1@" 5".#<2 ".#/ ' <5"9.#6" '.2"7/8"6% '() rB'9:' ."6I1.#'I".#' I"@<# 24'61.#' : 2"#141 2"7/8"6%#171EM :%: 
.715.#6'1M : . 'F1 'K :" 614.'' .%E#% ' <?<5B1 'K 412<#%&'' :"I2% '') , .6(8' . j#'IM 6%F " <517(#/ 6 'I% '1 
#1.#'4"6% 'K ."6I1.#'I".#'  % 6.1? j#%2%? 4%84%9"#:' ' "9 "671 '( .%E#% [2]. 

N{>?.¡v<{?z tp¥ ?<>?r.4@0{r¥ >4@v<>?rv4>?r >0s?4@ 
w"7/8"6%#17' I"@<# "#:4H6%#/ .%E#  % 4%87'A H? <.#4"E.#6%?M #%:'? :%:  %.#"7/ H1 :"I2/K#14HM  "<#- 

9<:'M 27% B1#H ' .I%4#C" H) z :%F5"@" '? j#'? <.#4"E.#6 .6"' "."91  ".#'¸ 4%8I14 ' 4%841B1 '1 j:4% %M % #%:F1 
"214%&'"  %( .'.#1I%) , 8%6'.'I".#' "# 6H94%  "@" <.#4"E.#6% 57( 24".I"#4% 619-41.<4.%M < 2"7/8"6%#171E I"@<# 
I1 (#/.( ' #419"6% '( : 6'5< .%E#%) ¡%24'I14M '.2"7/8<( :"I2/K#14 '  "<#9<:M 2"7/8"6%#17' 24'6H:7' 6'51#/ I "- 
@"C< :&'" %7/ HE ' #14C1E. . B'4":'I' 6"8I"F ".#(I') r5 %:"  % I"9'7/ H? <.#4"E.#6%?M #%:'? :%: .I%4#C" H 
' 27% B1#HM ' #14C1E. 5"7F1  9H#/ 9"711 :"I2%:# HI ' %5%2#'4"6%  HI 57( .1 ."4 "@" <24%671 '() Ë#" 2"54%- 
8<I16%1#M A#" : "2:' ' 54<@'1 j71I1 #H <24%671 '( 5"7F H 9H#/ 5".#%#"A " :4<2 HI' 57( <5"9 "@"  %F%#'( 2%7/- 
&1IM % #1:.# · ".#%6%#/.( A'#%1IHI 5%F1  % j:4% %? . "@4% 'A1  HI 24".#4% .#6"I) 

w"I'I" 4%87'A H? <.#4"E.#6M 2"7/8"6%#17' I"@<# #%:F1 2"7/8"6%#/.( 4%87'A HI' 94%<814%I') w4"971I% 
."6I1.#'I".#' .".#"'# 6 #"IM A#" 94%<814H ' #14241#'4<K# HTML,  CSS ' JavaScript  1 "5' %:"6") u8-8% j#"@" "5'  
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' #"# F1 .%E# 6 4%8 H? 94%<814%? I"F1# "#"94%F%#/.( 2"-4%8 "I<M %  1:"#"4H1 j71I1 #H .%E#% I"@<# ' 6"6.1 2141- 
.#%#/ 4%9"#%#/) 

y<s1.#6<1# "@4"I "1 :"7'A1.#6" 4%87'A H? 94%<814"6M 2"j#"I< 24"614:% .%E#%  % ."6I1.#'I".#/ 6 :%F5"I 
'8  '? L 8%5%A%  1 24".#%() ¨7( #"@"M A#"9H "91.21A'#/ "5' %:"6HE 2"7/8"6%#17/.:'E "2H# 57( 6.1? 2".1#'#171E 
.%E#%M 5".#%#"A " 24"#1.#'4"6%#/ .%E# 6  %'9"711 2"2<7(4 H? 94%<814%?) 

w" 5%  HI '47% 5.:"@" .%E#% StatCounter, :"#"4HE 2415".#%67(1# 5%  H1 57( % %7'8% 619-#4%C':%M 6 2024 
@"5<  %'9"711 2"2<7(4 HI' 94%<814%I' 6 |"..'' (67(7'./ Google Chrome (49,46%), Yandex Browser (23,44%), Safari 
(10,77%), Opera (6,88%), Edge (4,27%) ' Firefox (3,45%) ¦4'.) 1) [3]. 

|'.) 1. ̈ "7( 4H :% 94%<814"6 6 |"..'E.:"E l1514%&'' 8% 2024 @"5 

y #"A:' 841 '( F1 "2415171  H? 614.'E 94%<814%M  % 2024 @"5  %'9"711 2"2<7(4 H 614.'' 94%<814"6 57( 
I"9'7/ H? <.#4"E.#6 (25,58% - Chrome for Android, 8,9% - Safari iPhone), % #%:F1 Yandex Browser 24.1 (5,51%), Yandex 
Browser 24.7 (4,08%) ' Yandex Browser 24.4 (3,43%). ¡% 4'.< :1 2 2415.#%671 % 5"7( 4H :% 614.'E 94%<814"6 6 |"..'E- 
.:"E l1514%&'' 8% 2024 @"5) 

|'.) 2. ̈ "7( 4H :% 614.'E 94%<814"6 57( I"9'7/ H? <.#4"E.#6 6 |"..'E.:"E l1514%&'' 8% 2024 @"5 

w4' '.2"7/8"6% '1 4%87'A H? "214%&'"  H? .'.#1I #%: F1 I"@<# 6"8 ':%#/ 24"971IH . "#"94%F1 '1I 
' 4%9"#"E .%E#%) ¡%24'I14M "5 ' ' #1 F1 B4'C#H I"@<# 6H@7(51#/ 2"-4%8 "I< 6 "214%&'"  H? .'.#1I%? Windows 
' macOS, %  1:"#"4H1 .'.#1I H1 B4'C#H I"@<# 6""9s1  1 2"5514F'6%#/.(  % "2415171  H? 27%#C"4I%?) , 8%6'- 
.'I".#' "# "214%&'"  "E .'.#1IH #%:F1 I"@<#  %97K5%#/.( 4%87'A'( 6 41 514' @1 @4%C':' ' I<7/#'I15'E "@" 
:" #1 #%) 
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¡% 4'.< :1 3 2415.#%671 % 5"7( 4H :% "214%&'"  H? .'.#1I 6 |"..'E.:"E l1514%&'' 8% 2024 @"5) w" 5% - 
 HI .%E#% StatCounter 6 2024 @"5<  %'9"711 2"2<7(4 HI' "214%&'"  HI' .'.#1I%I' (67(7'./ Windows (49,46%), 
Android (23,44%) ' IOS (3,45%). 

|'.) 3. ̈ "7( 4H :% "214%&'"  H? .'.#1I 6 |"..'E.:"E l1514%&'' 8% 2024 @"5 

J4"..94%<814 %( 614.#:% @%4% #'4<1#M A#" .%E# 9<51# :"441:# " "#"94%F%#/.( 6 4%8 H? 94%<814%?) ̈ 7( j#"@" 
614.#%7/s':' '.2"7/8<K# 4%87'A H1 I1#"5HM :%F5HE '8 :"#"4H? 41B%1# "2415171  H1 24"971IH ."6I1.#'I".#') 

r5'  '8 I1#"5"6 .".#"'# 6 '.2"7/8"6% '' 61 5"4 H? 241C':."6M :"#"4H1 2415.#%67(K# '8 .19( 24'.#%6:' 
21415 .<s ".#(I' CSS. u? '.2"7/8<K#M A#"9H "91.21A'#/ 2"5514F:< j:.214'I1 #%7/ H? '7'  1.#% 5%4# H? C< :- 
&'E) w4'I14 5"9%671 '( 61 5"4 H? 241C':."6 57( .6"E.#6% transition 2415.#%671   % 4'.< :1 4. 

z :%F5"@" "9"8416%#17( .6"( < ':%7/ %( 24'.#%6:%¸ 
- -webkit- 57( 94%<814"6 Google Chrome, Safari; 
- -o- 57( 94%<814% Opera; 
- -moz- 57( 94%<814% Mozilla Firefox; 
- -ms- 57( 94%<814% Internet Explorer [4]. 

|'.) 4. w4'I14 5"9%671 '( 61 5"4 H? 241C':."6 57( .6"E.#6% transition 

u.2"7/8"6% '1 241C':."6 I"F1# .<s1.#61  " <617'A'#/ "9}1I :"5%M "5 %:" " " ."?4% '# 1@" 6%7'5 ".#/ 
' A'#%1I".#/) ¨7( %6#"I%#'8%&'' 24"&1..% 5"9%671 '( 241C':."6 I"F " '.2"7/8"6%#/ 4%87'A H1 ' .#4<I1 #HM "5- 
 'I '8 #%:'? (67(1#.( \V!3Y0¼>0Y) 

CSS-?%:' 2415.#%67(K# '8 .19( .21&'%7/ HE .' #%:.'. 57( CSS, :"#"4H1 6".24' 'I%1# #"7/:" "5'  94%<- 
814) u? 24'I1 (K# 57( #"@"M A#"9H '.24%67(#/ #"A1A H1 24"971IH) ¡'F1 '8"94%F1  24'I14 css-?%:% 57( Firefox. ¡% 
4'.< :1 5 2415.#%671  :"5 57( ."85% '( :6%54%#% . :4%. HI C" "I ' 24'I14H 1@" "#"94%F1 '( 6 94%<814%?) 

|'.) 5. J"5 :6%54%#% . :4%. HI C" "I ' 1@" "#"94%F1 '1 6 94%<814%?) 
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w".71 5"9%671 '( CSS-.6"E.#6%M :"#"4"1 4%9"#%1# #"7/:" 6 Firefox, 6 5%  "I 94%<8141 :6%54%# 5"7F1  ":4%- 
.'#/.( 6 .' 'E &61#) ¡% 4'.< :1 6 2415.#%671  24'I14 4%9"#H CSS-?%:% 57( Firefox. 

|'.) 6. w4'I14 4%9"#H CSS-?%:% 57( Firefox 

r2#'I%7/ HI .2"."9"I "91.21A'#/ :4"..94%<814 <K 614.#:< (67(1#.( '.2"7/8"6% '1 < '614.%7/ H? CSS- 
.6"E.#6M :"#"4H1 "5' %:"6" 4%9"#%K# 6" 6.1? 94%<814%?) ¨7( 24"614:' 2"5514F:' #"@" '7' ' "@" .6"E.#6% 9"7/B' - 
.#6"I 94%<814"6 I"F " '.2"7/8"6%#/ .%E# caniuse.com, :"#"4HE ."514F'# 6.1 2".715 '1 .21&'C':%&'' HTML,  CSS 
' JavaScript. ¡% 4'.< :1 7 2415.#%671  24'I14 4%9"#H .%E#% caniuse.com [5]. 

|'.) 7. w4'I14 4%9"#H .%E#% caniuse.com 

¨7( 24"614:' 619-.%E#%  % ."6I1.#'I".#/ '.2"7/8<K#.( ' .#4<I1 #H :4"..94%<814 "@" ' :4"..27%#C"4I1 - 
 "@" #1.#'4"6% '() 

r5 'I '8 #%:'? ' .#4<I1 #"6 (67(1#.( BrowserStack. r  2415.#%67(1# ."9"E "97%A <K :4"..94%<814 <K 
27%#C"4I< 57( #1.#'4"6% '( 619-24'7"F1 'E) w4157%@%( 5".#<2 : 9"711 A1I 3000 <.#4"E.#6%I ' 94%<814%IM " % 
2"5514F'6%1# :%: 4<A "1M #%: ' %6#"I%#'8'4"6%  "1 #1.#'4"6% '1 619-.%E#"6 ' 24'7"F1 'EM "91.21A'6%( I%.B#%- 
9'4<1I".#/) uI11# "97%:" 41%7/ H? <.#4"E.#6 BrowserStack Real Device Cloud, ' #1@4'4"6%  "1 . Selenium, Cypress, 
Appium ' Percy, 2"86"7(Ks11 :7'1 #%I 8%2<.:%#/ %6#"I%#'8'4"6%  H1 #1.#H) w"5514F'6%1#.( ' #1@4%&'( 27%#C"4- 
IH . 4%87'A HI' ' .#4<I1 #%I' CI/CD  ' 27%#C"4I%I' 57( %6#"I%#'8%&'' #1.#'4"6% '() ¡% 4'.< :1 8 2415.#%671  
24'I14 4%9"#H ' .#4<I1 #% BrowserStack . 6H94%  "E "214%&'"  "E .'.#1I"E Windows 11, 94%<814"I Google Chrome 
¦614.'( 134) ' 4%.B'41 '1I j:4% % 1920  % 1080. 
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|'.) 8. w4'I14 4%9"#H ' .#4<I1 #% BrowserStack 

r. "6 HI  15".#%#:"I ' .#4<I1 #% (67(1#.( &1 "6%( 2"7'#':% - &1 H  %A' %K#.( "# 39 5"77%4"6 6 I1.(& 
8% 1 "5 "641I1  <K .1..'KM  % :"#"4<K 5%K#.( 4 I' <#HM ' 5"?"5(# 5" 999 5"77%4"6 6 I1.(& 8%  1"@4% 'A1  "1 :"- 
7'A1.#6" "5 "641I1  H? .1..'E) ¯1.27%# " 5".#<21  7'B/ "@4% 'A1  HE  %9"4 ' .#4<I1 #"6 [6]. 

u .#4<I1 # Sauce Labs 24157%@%1# I%.B#%9'4<1I<K 27%#C"4I< 57( CI/CD  4%84%9"#:') w"I'I" %6#"I%#'- 
8'4"6%  "@" #1.#'4"6% '(M "  2415".#%67(1# 24"C1..'" %7/ H1 <.7<@'M 66"5 HE :<4. ' "9<A1 '1 4%9"#1 . Selenium 
' Appium. w7%#C"4I% 2"86"7(1# 2"7/8"6%#17(I 8%2<.:%#/ #1.#H 6 "97%:1  % 9"711 A1I 700 :"I9' %&'(? 94%<814"6M 
27%#C"4IM "214%&'"  H? .'.#1I ' <.#4"E.#6) Ë#% 27%#C"4I% 2"5514F'6%1# :%: %6#"I%#'8'4"6%  "1M #%: ' 4<A "1 
#1.#'4"6% '1  %.#"7/ H? ' I"9'7/ H? 24'7"F1 'E . 2"I"s/K Selenium, Appium ' C41EI6"4:"6 I"5<7/ "@" #1.#'- 
4"6% '( JavaScript. w"7/8"6%#17' I"@<# %6#"I%#'8'4"6%#/ 24'7"F1 '(  % "97%A H? <.#4"E.#6%? 57( jCC1:#'6 "@" 
#1.#'4"6% '( I"9'7/ H? <.#4"E.#6 ' 24"6"5'#/ #1.#H 6 4%87'A H? 94%<814%?M jI<7(#"4%? ' .'I<7(#"4%?) Sauce Labs 
71@:" ' #1@4'4<1#.( . Jenkins, Appium ' Selenium. ¡% 4'.< :1 9 2415.#%671  24'I14 4%9"#H ' .#4<I1 #% Sauce Labs 
57( iPhone XR . 94%<814"I Safari [7]. 

|'.) 9. w4'I14 4%9"#H ' .#4<I1 #% Sauce Labs 

¡15".#%#:"I 5%  "@" ' .#4<I1 #% (67(1#.( "#.<#.#6'1  1:"#"4H? 94%<814"6M :"#"4H1 2"2<7(4 H 6 |"..''M 
#%:'? :%: Yandex Browser ' Opera, % #%:F1  %7'A'1 #"7/:" "5 "@" 91.27%# "@" 2%4%7717/ "@" #1.#%) 

±s1 "5 'I I"s HI ' .#4<I1 #"I 57( %6#"I%#'8%&'' #1.#'4"6% '( (67(1#.( Selenium . "#:4H#HI '.?"5- 
 HI :"5"I) Selenium  %24(I<K 4%84%9"#%  57( #1.#'4"6% '( 6 <#4' 619-94%<814"6) ¯7%@"5%4( B'4":"I<  %9"4< 
' .#4<I1 #"6 ' 9'97'"#1: Selenium 2415".#%67(1# #1.#'4"6s':%I ' 4%84%9"#A':%I 6"8I"F ".#/ 91.2412(#.#61  " 
68%'I"51E.#6"6%#/ . 619-24'7"F1 '(I') ±@" 6"8I"F ".#' 6:7KA%K# 619-.:4%2' @ ' %6#"I%#'8%&'K '8I1 1 '(  %- 
.#4"1: 94%<814%) Selenium 2"5514F'6%1# B'4":'E .21:#4 (8H:"6 24"@4%II'4"6% '(M 6:7KA%( Java, Python, C# ' 54<- 
@'1M % #%:F1 619-94%<814H Chrome, Firefox, Safari ' Internet Explorer [8]. 

u8 ". "6 H? 24"971I Selenium I"F " 6H517'#/ .7"F ".#/ "9.7<F'6% '( 9'97'"#1:' .:4'2#"6 ' I1571 - 
 "1 6H2"7 1 '1) y:4'2#H Selenium I"@<# #419"6%#/ A%.#"@" "9 "671 '(M "."91  " 24' '8I1 1 '' 2"7/8"6%#17/.:"@" 
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' #14C1E.% 619-24'7"F1 '(M A#" 24'6"5'# : 5"2"7 '#17/ HI 8%#4%#%I  % "9.7<F'6% '1M % .:"4".#/ 4%9"#H Selenium 
"# ".'#17/ "  '8:%( 2" .4%6 1 'K .  1:"#"4HI' :"II14A1.:'I' ' .#4<I1 #%I' 57( %6#"I%#'8'4"6%  "@" 
#1.#'4"6% '() 

±02p£q<{r< 
, ?"51 "98"4% 9H7' 4%..I"#41 H  %'9"711 2"2<7(4 H1 ' .#4<I1 #H 57( %6#"I%#'8%&'' #1.#'4"6% '( 

619-.#4% '&  % ."6I1.#'I".#/ . 4%87'A HI' 94%<814%I' ' 4%841B1 '(I' :" 1A H? <.#4"E.#6) J" 1A HE 6H9"4 ' - 
.#4<I1 #% 57( :4"..94%<814 "@" #1.#'4"6% '( 8%6'.'# "# :" :41# H? 2"#419 ".#1E ' #419"6% 'E) 

p%:'I "94%8"IM <.21B "1 #1.#'4"6% '1 ."6I1.#'I".#' #419<1# @4%I"# "@" 6H9"4% ' .#4<I1 #"6 ' 2"5?"- 
5"6M % #%:F1 '? :"I9' '4"6% '( 57( 5".#'F1 '( I%:.'I%7/ "@" 2":4H#'( ' :%A1.#6%) , 1541 '1 #%:'? 24%:#':  % 
6.1? j#%2%? 4%84%9"#:' ' "9 "671 '( .%E#% 2"86"7(1# I' 'I'8'4"6%#/ 4'.:'M .6(8%  H1 . "B'9:%I' ."6I1.#'I".#'M 
' "91.21A'#/ .#%9'7/ <K 4%9"#< 41.<4.% 57( 6.1? 2"7/8"6%#171EM  18%6'.'I" "# 6H94%  "E 'I' 27%#C"4IH) 

B1r>42 pr?<.0?¡.z 

1. ²"4"8"6% Ç),) p1.#'4"6% '1 24"@4%II "@" "91.21A1 '(¸ <A19 "1 2"."9'1) p"I.:¸ Ë7/ J" #1 #M 2019. 120 .) 
2. w14"&:%( ,) ¡)M ¬4%5<."6 ¨) ) r. "6H #1.#'4"6% '( 24"@4%II "@" "91.21A1 '(¸ <A19) 2"."9'1) ,7%5'I'4¸ ,7%- 
5'I) @".) < -# 'I) ) ¬) ' ¡) ¬) y#"71#"6H?M 2017. 100 .) 

3. Browser Market Share Russian Federation |  Statcounter Global Stats. URL: https://gs.statcounter.com/browser-market- 
share/all/russian-federation/#monthly-202401-202412-bar ¦5%#% "94%s1 '(¸ 01.04.2024). 

4. |<&1 #4) J%:  %.#4"'#/ :4"..94%<814 ".#/ .%E#%) URL: https://www.nic.ru/info/blog/cross-browser-site/?utm_ 
source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru ¦5%#% "94%s1 '(¸ 
01.04.2024). 

5. Can I \Q0ì Support tables for HTML5, CSS3, etc. URL: https://caniuse.com/ ¦5%#% "94%s1 '(¸ 01.04.2024). 
6. Most Reliable App & Cross Browser Testing Platform |  BrowserStack. URL: https://www.browserstack.com/ ¦5%#% "94%- 
s1 '(¸ 02.04.2024). 

7. Sauce Labs: Cross Browser Testing, Selenium Testing & Mobile Testing. URL: https://saucelabs.com/ ¦5%#% "94%s1 '(¸ 
02.04.2024). 

8. Selenium. URL: https://www.selenium.dev/ ¦5%#% "94%s1 '(¸ 02.04.2024). 
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 p£q<@z< >p4@0° 24"1:# '85% '(M 5".<@"6"1 '85% '1M  %.#"7/ H1 '@4HM Adobe InDesign. 

A.A. Kholodniy  

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 

DEVELOPMENT  OF THE  LAYOUT  OF THE  RULE  BOOK  OF A TABLETOP  ROLE -PLAYING  GAME  
BASED ON ñDUNGEONS AND DRAGONSò 

Abstract. The article discusses the features of developing a book of rules for a tabletop role-playing game, including both the content of the 
publication and the layout. 

Keywords:  publication project, leisure edition, board games, Adobe InDesign. 

Dungeons and Dragons j#" .14'( : '@ 24%6'7 57( "5 "'I1  "E  %.#"7/ "E 4"716"E '@4H [1]. r % 4%..A'#% % 
 % <A%.#'1 "# 56<? 5" 2(#' '@4":"6 ' 615<s1@"M :"#"4"@" #%:F1  %8H6%K# Dungeon Master '7' Game Master. 

u@4% 2".6(s1 % ."85% 'K ."9.#61  "@" 214." %F% ' 5%7/ 1EB1E '@41 6 1@" 4"7'M :%: 6 #1%#4%7/ "E 2".#%- 
 "6:1) zA%.# ':%I 2415.#"'# 2"24"9"6%#/ .19( 6 :%A1.#61 '..715"6%#171E 2"581I17'E) ,.1 6I1.#1 '@4":' "#24%67(- 
K#.( 6 24':7KA1 '(M 2" ?"5< :"#"4H? 24":%A'6%K# .6"'? @14"16M "#:4H6%K#  "6H1 .2"."9 ".#' '  %?"5(# 4%87'A- 
 H1 I%@'A1.:'1 2415I1#H) , ?"51 '@4"6"E 2%4#'' <A%.# ':%I #%:F1 24'?"5'#.( .4%F%#/.( . NPC ·  1'@4"6HI' 
214." %F%I') 

u@4% 4%86'6%1# 4%.24".#4% 1  HE F% 4 6%4@1EI) w" ?"5< 2%4#'' '.:%#17' 24':7KA1 'E 24"56'@%K#.( 
2" '@4"6"E :%4#1M ."614B%K# "#:4H#'(M <A%.#6<K# 6 9"(? ' 2"7<A%K# 2"718 H1 2415I1#H) J%F5HE 214." %F 'I11# 
.6"' .2"."9 ".#'M <7<AB'#/ :"#"4H1 I"F " . 2"I"s/K "A:"6 "2H#%) r ' 5".#%K#.( '@4":< 2".71 6H2"7 1 '( 8%5%- 
 '( · A1I .7"F 11 8%5%A%M #1I 9"7/B1 "A:"6 "2H#% 2"7<A%1# 214." %F) , 418<7/#%#1 @14"' I"@<# 6H2"7 (#/ 9"711 
.7"F H1 8%5% '() w14." %F' 'I1K# C'@<4:'M :"#"4H1 I"F " 214156'@%#/ 2" 2"7K) l'@<4:' 1.#/ ' <  1'@4"6H? 214- 
." %F1EM % '@4"6"1 2"71 I"F " "C"4I'#/ . 2"I"s/K  %9"4"6 . 2415I1#%I') ,.1@" 6 '@41  %.A'#H6%1#.( 12 :7%.."6M 
:%F5"I< '8 :"#"4H? 24'.<s' < ':%7/ H1 A14#H ' "."91  ".#'¸ ,%46%4M ¯%45M Ô41&M ¨4<'5M ,"' M ²" %?M w%7%5' M 
y715"2H#M w7<#M Ö%4"51EM J"75< M ,"7B19 ':) y415' 4%. 24'.<#.#6<K# 7K5'M 2"7<4".7':'M j7/CHM 7K5"(s14HM 
27%8I"'5HM "4:' · 6.1@" '?  %.A'#H6%1#.( 9"711 50. ²'4"6"8841 '1 "#61A%1# 8% 2"6151 '1 '@4":% 6" 641I( '@4"6H? 
.'#<%&'E · 214." %F I"F1# 9H#/ 5"94HIM  1E#4%7/ HI '7' 87HI) Ë#' <91F51 '( I"@<# 9H#/ <I141  HI'M (4:" '7' 
.7%9" 6H4%F1  HI') 

¨7( #"A "@" "2'.% '( #%:"@" :"7'A1.#6% 24%6'7 '@4H ' <.#4"E.#6% Cj #18' I'4%M 1@" '.#"4''  1"9?"5'I% 
 1 I%71 /:%( 94"BK4%M % &17H? #4' #"I%¸ ­J '@% '@4":%®M ­J '@% I%.#14%® ' ­¯1.#'%4'E® [2]. J%F5%( "#61A%1# 8% 
.6"' 24%6'7%M 6 : '@1 '@4":% 2"54"9 " "2'.%  24"&1.. ."85% '( @14"(M 6 : '@1 I%.#14% "."91  ".#' ."85% '( .KF1#%M 
% 6 91.#'%4'' ."94% H 6.1 .<s1.#6% . '? ?%4%:#14'.#':%I' ' "2'.% '1I) 

p%:"1 4%85171 '1 41B%1# .4%8<  1.:"7/:" 8%5%A · 2146"1 ' .%I"1 6%F "1 j#" '@4":<  1 "9(8%#17/ " 2":<2%#/ 
6.1 #4' : '@' 24%6'7M A#"9H  %A%#/ '@4%#/M 5".#%#"A " #"7/:" ­J '@' '@4":%®) u@4": I"F1# "8 %:"I'#.( . "2'.H- 
6%1I"E .14'1E 97%@"5%4( "5 "E : '@1 'M 1.7' 1I< 2" 4%6'#.( 2".#121  " 5":<2%#/ 1sÉ : '@'M 4%.B'4(( :"771:&'K) 

¨7( ."9.#61  "@" 24"1:#% · 4%84%9"#:' I%:1#% : '@' 24%6'7M · 9H7 6H94%  I'4 '@4H ­Genshin ºf3$-V®M 
2"2<7(4 "E 6 5%  HE I"I1 # :"I2/K#14 "E '@4HM 2" :"#"4"E 1s1  1# : '@' 24%6'7 57(  %.#"7/ "E 4"716"E '@4H) 
y#"'#  %A%#/ . 4%84%9"#:' : '@' 24%6'7 '@4":%M #) :) j#" ". "6 H1 24%6'7%M  % :"#"4H? .#4"'#.( 6.( ".#%7/ %( '@4%) 
¡1.I"#4(  % #"M A#" 6.1 : '@' 24%6'7 6 4%I:%? 24"1:#% 9<5<# 68%'I".6(8% HM 4%85171 '1 I%#14'%7"6  %  1.:"7/:" 
: '@ 2"86"7(1# A'#%#17(I 2".#121  " '8<A%#/ 24%6'7%) r.6"'6 ­J '@< '@4":%®M A'#%#17/ I"F1# <@7<9'#/.( 6 24%6'- 
7%M 24"A'#%6 ­J '@< I%.#14%®) ,%F " 4%87'A%#/ '?M 2"#"I< A#" :%F5%( "#61A%1# 8% .6"' 24%6'7) 

¡% ". "6% '' % %7'8% '85% '( Dungeons and Dragons 9H7% "2415171 % .715<Ks%( .#4<:#<4% '85% '(¸ 
-  

-  

-  

w415'.7"6'1 
Ö%.#/ 1: y"85% '1 214." %F% 
Ö%.#/ 2: u.#"4'( I'4% 
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-  w4'7"F1 '1) 

w415'.7"6'1 ."514F'#.( ' C"4I%&'( " #"IM A#" ."9"E 2415.#%67(1#  %.#"7/ %( 4"716%( '@4%M ' <:%8% H "."- 
91  ".#' j#"@" '85% '() w415'.7"6'1 5"7F " 6"671:%#/ A'#%#17( 6 24"&1.. '@4H ' .#'I<7'4"6%#/ '8<A%#/ : '@< 
24%6'7 &17':"I) 

Ö%.#/ ­y"85% '1 214." %F%® (67(1#.( ". "6 "EM 6  1E 9<5<# "2'.% H 6.1 24%6'7%) r % 6:7KA%1# 6 .19( A1#H- 
41 @7%6H¸ ,H9"4 .#'?''£ ,H9"4 j:'2'4"6:'£ y"85% '1 2415H.#"4''£ y4%F1 '() J%F5%( '8 @7%6 2".6(s1 % "2'.% 'K 
24%6'7M .715<( :"#"4HI '@4": .I"F1# ."85%#/ @"#"6"@" 214." %F%) p%:M  %24'I14M 6 @7%61 ­y"85% '1 2415H.#"4''® 
"2'.H6%K#.( .2"."9H 24'5% '( @14"K ' 5'6'5<%7/ H? A14# ?%4%:#14%M :"#"4H1 "#7'A%7' 9H 1@" "# ".#%7/ H?) p%:- 
F1 @7%6% "2'.H6%1# I1?% ':< .7<A%E H? ."9H#'EM :"#"4H1 24"'.?"5'7' . @14"1I 5"  %A%7% '@4H) p%: :%: '@4"6"E 
I'4 Genshin Impact "97%5%1# .6"1E '.#"4'1E 6%F " ."85%6%#/ 214." %F% 'I1  " ". "6H6%(./  %  1EM %  1  % 41%7/- 
 "I "2H#1) Ë#" 5%1# 6"8I"F ".#/ j:.214'I1 #'4"6%#/ ' 24"9"6%#/ .19( 6 4%8 H? 4"7(?) 

Ö%.#/ ­u.#"4'( I'4%® 2".6(s1 % '@4"6"I< I'4<M 1@" '.#"4''M 6%F HI 214." %F%IM 6.#41A%Ks'?.( :<7/#<- 
4%? ' 2415.#%6'#17(? C7"4H ' C%< HM 6:7KA%( 91.#'%4'E) 

, ­w4'7"F1 '1® 9<5<# 2"I1s1 H  1"9?"5'IH1 57( '@4H .#4% '&H . '@4"6HI' 2"7(I' ' 7'.#%I' 214."- 
 %F1EM @51 '@4":' 5"7F H 8%2'.H6%#/ ?%4%:#14'.#':' .6"'? @14"16M '? 2415I1#HM % #%:F1 <7<AB1 '() p%:F1 6 24'- 
7"F1 '' 9<5<# 2"I1s1 H I%#14'%7HM  1 2"5?"5(s'1 2" #1I%#':1 : ". "6 "E A%.#' ¦ %24'I14M jCC1:#H .".#"( 'EM 
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DESIGN  AND TECHNOLOGICAL  FEATURES OF THE  DEVELOPMENT  OF A +GeËh CLASSIC SUIT,  
TAKING  INTO  ACCOUNT  THE ANTHROPOMETRIC FEATURES OF THE MODEL  

The article discusses the design features of a =@l«f classic suit, taking into account the anthropometric features of the model. Drawings of 
structural solutions are also presented. 
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ANALYSIS OF INFOGRAPHICS FOR MARKETPLACES  

Infographics, as a convenient way to describe and present a product, have become an integral part of the product ;d+~k@ on marketplaces. The 
popularity of infographics is growing every day, but not every infographic presented on marketplaces is successful. The frequently used techniques of 
creating infographics for product cards on marketplaces are analyzed and examples of successful infographics in this area are analyzed. 
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INVESTIGATION  OF PHYSICAL  AND MECHANICAL  PROPERTIES  OF LL -35 SEWING THREAD  ON 
THE INSTRON  1122 BURSTING  MACHINE  

Abstract: The paper presents the results of experimental studies of the processes of pulling LL-35 brand sewing thread on an Instron bursting 
machine in order to obtain a mathematical model d@°@-gjlp the dependence of breaking tensions on the speed of pulling the thread 
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APPLICATION  OF ARTIFICIAL  INTELLIGENCE AS A TOOL  FOR WEB DEVELOPMENT  
The article examines the application and impact of 9dgj~-j9k intelligence on various stages of web development. An overview of modern AI 

tools is provided, with an emphasis on their functional capabilities and practical value for developers and designers. Special attention is given to the 
automation of routine tasks, acceleration of development processes, improvement of user experience, and enhancement of the adaptability of web projects. 
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% %7'8 &1716"E %<5'#"4'' 2"86"7(1#  1 #"7/:" ."85%#/ 2"5?"5(s<K .#4<:#<4< .%E#%M  " '  %.#4"'#/ 2"7/8"6%#17/- 
.:'1 .&1 %4''M 2"5"94%#/ "2#'I%7/ HE 6'8<%7/ HE .#'7/ ' .""#61#.#6<Ks11 :" #1 # "1  %2"7 1 '1) ¨7( % %7'8% 
&1716"E %<5'#"4'' '.2"7/8<K#.( #%:'1  1E4".1#'M :%: GetUntitled AI, SparkToro, ChatGpt. u .#4<I1 # ­¹0VWTVSVe0^® 
[1] 2415 %8 %A1  57( 24"6151 '( @7<9":"E 2"6151 A1.:"E % %7'#':'M .1@I1 #'4"6% '( ' 214." %7'8%&'' 68%'I"- 
51E.#6'( . 2"7/8"6%#171I) w7%#C"4I% ­U3$Y_N!Y!® [2] 2"5?"5'# 57( "2415171 '( ' % %7'8% ' #141."6 &1716"E %<- 
5'#"4''M % #%:F1 57( 2".#4"1 '( 24"C'71E 214." ) Æ8H:"6%( I"517/ ­xO$V¹{N® [3] "."91  " <5"9 % 57( % %7'8% 
' @1 14%&'' &1716"E %<5'#"4''M 1.7' 4%9"#% 24"'.?"5'# . "@4% 'A1  HI' 6?"5 HI' 5%  HI' '7'  % .#%5'' '.- 
.715"6% '() y#"'# "#I1#'#/M A#" ChatGPT I"F " '.2"7/8"6%#/ 6 :%A1.#61 2"7 "&1  "@" %..'.#1 #%M :"#"4HE 9<51# 
2"7181   % .715<Ks'? j#%2%? ."85% '( 619-24"5<:#%) 

w".71 <#614F51  "E :" &12&'' ' &1716"E %<5'#"4'' 24"'.?"5'# 2".#4"1 '1 User F low, Task Flow ' Customer 
Journey Map. Ë#' j71I1 #H 6%F H 57( C"4I'4"6% '( jCC1:#'6 "E 7"@':' 68%'I"51E.#6'( 2"7/8"6%#17( . 24"5<:#"I) 
uu 8 %A'#17/ " <24"s%1# j#"# j#%2M 2415".#%67(( ' .#4<I1 #H 57( % %7'8% 2"7/8"6%#17/.:'? 5%  H?) 7@"4'#- 
IH I%B'  "@" "9<A1 '( I"@<# %6#"I%#'A1.:' '8<A%#/ 2"6151 '1 2"7/8"6%#171E  % % %7"@'A H? 41.<4.%?M 6H(67(#/ 
2"2<7(4 H1 I%4B4<#H 68%'I"51E.#6'(M 24152"A#1 '(M 9"716H1 #"A:' ' #4<5 ".#') u.2"7/8"6% '1  1E4".1#1E 2"- 
86"7(1# ."85%#/ 214." %7'8'4"6%  H1 .&1 %4'' 57( 619-24"5<:#%M 2"6HB%Ks'1 6"671A1  ".#/ ' <5"671#6"41  ".#/ 
2"7/8"6%#171E) y<s1.#6<1# I "F1.#6" ' .#4<I1 #"6M :"#"4H1 2"I"@%K# 4%84%9"#A':%I  % 5%  "I j#%21M .415'  %'- 
9"711 '861.# H? I"F " 6H517'#/ Whimsical, Figma AI, Lucidchart. w7%#C"4I% ­ÎOSfQS-$e® [4] L j#" ' .#4<I1 #M :"- 
#"4HE 2"86"7(1# 9H.#4" ."85%6%#/ 97":-.?1IHM ' #1771:#-:%4#H ' 5'%@4%IIH 57( .#4<:#<4'4"6% '( ' C"4I%&'') 
w7%#C"4I% "97%5%1# ' #<'#'6 " 2" (# HI ' #14C1E."I ' 6"8I"F ".#/K ."6I1.# "E 4%9"#HM A#" 517%1# 11 <5"9 "E 
57( :"I% 5 "@" 68%'I"51E.#6'() ¡% 4'.< :1 1 2415.#%671  24' &'2 4%9"#H 27%#C"4IH Whimsical. w"7/8"6%#17/ I"- 
F1# 661.#' "2'.% '1 #"@"M A#" ?"A1# 2".#4"'#/M % 27%#C"4I%  % ". "61 j#"@" I"F1# .".#%6'#/ 97":-.?1I<M 5'%@4%II< 
.6(81E) 
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|'.) 1. w4' &'2 4%9"#H 27%#C"4IH Whimsical 

­ÁSRf$ º® [5] #%:F1 2"86"7(1# @1 14'4"6%#/ .#4<:#<4< .%E#% ' 4%87'A H1 14pxw4@0?<px>2r< > <{0.rr. 
w4"&1.. ."85% '( 24"'.?"5'#  % &'C4"6"E 5".:1 FigJam 6 24'7"F1 '' Figma. w4' &'2 4%9"#H ". "6%   % #"IM A#" 
2"7/8"6%#17/ "2'.H6%1# ?%4%:#14'.#':' 9<5<s1@" 619-24"5<:#%M % Figma AI %6#"I%#'A1.:' ."85%1# .""#61#.#6<Ks<K 
.?1I<M :"#"4<K I"F " 415%:#'4"6%#/) ¡% 4'.< :1 2 2415.#%671  24'I14 ."85% '( :%4#H .%E#% . 2"I"s/K Figma AI. 

|'.) 2. w4'I14 ."85% '( :%4#H .%E#% . 2"I"s/K Figma AI 

r97%A HE .146'. ­Ã\-S^-O$YV® [6] 24'I1 (1#.( 57( 4%9"#H . 5'%@4%II%I' ' 2"I"@%1# 6'8<%7'8'4"6%#/ .#4<:- 
#<4< 619-24"5<:#% ' 1@" C< :&'" %7/ H1 6"8I"F ".#') r5 'I '8 :7KA16H? 5".#"' .#6 Lucidchart (67(1#.( 1@" ' #1- 
@4%&'( . 54<@'I' 2"2<7(4 HI' .146'.%I'M #%:'I' :%: Google Workspace, Slack ' Microsoft 365. Ë#" 2"86"7(1# :"I% 51 
4%9"#%#/  %5 .?1I%I' 6 15' "I 24".#4% .#61M :"II1 #'4"6%#/ ' 6 ".'#/ 24%6:' 6 41F'I1 41%7/ "@" 641I1 ') Ë:4%  
@1 14%&'' 97":-.?1IH  % 27%#C"4I1 Lucidchart 2415.#%671   % 4'.< :1 3. 
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|'.) 3. Ë:4%  @1 14%&'' 97":-.?1IH  % 27%#C"4I1 Lucidchart 

w".71 j#%2% % %7'8% ' 27% '4"6% '(  %.#<2%1# C%8% 24"#"#'2'4"6% '() i51./M ". "6 "E 8%5%A1E (67(1#.( 
6'8<%7'8%&'( .#4<:#<4H 9<5<s1@" 24"5<:#% 6 6'51 wireframe-I%:1#"6) Ë#"# j#%2 #419<1# I "@" 641I1 ' ' 6 'I% '(M 
2"j#"I< 24'I1 1 '1 uu I"F1# 8 %A'#17/ " <.:"4'#/ ' <24".#'#/ 24"&1..) ¨7( @1 14%&'' 6%E4C41EI"6 . 2"I"s/K 
uu 5".#%#"A " "2'.%#/M :%:<K .#4% '&<  <F " ."85%#/M . :%:'I' 97":%I'M C< :&'(I' ' j71I1 #%I' L ' .'.#1I% 
24157"F'# @"#"6HE I%:1#) ¡% 5%  "I j#%21 2"2<7(4 H uu-' .#4<I1 #H Uizard, Musho ' Relume. Ë#' 24"@4%IIH 
% %7'8'4<K# 6?"5 H1 5%  H1 ' 24157%@%K# 4%87'A H1 6%4'% #H I%:1#"6M :"#"4H1 <A'#H6%K# 2"7/8"6%#17/.:'1 
.&1 %4''M %5%2#'6 ".#/ ' #14C1E.% ' 8%:" H UX/UI 5'8%E %) 

w7%#C"4I% ­[0e\f0® [7]  % ". "61 66151  "@" 2"7/8"6%#171I 8%24".% ."85%1# 7"@'A <K .#4<:#<4< .#4% '& 
' %6#"I%#'A1.:' C"4I'4<1# 6%E4C41EIH) w".71 A1@" 24"1:# I"F " j:.2"4#'4"6%#/ 6 Figma 57( 5%7/ 1EB1E 5"4%- 
9"#:'M 5"9%671 '( 6'8<%7/ H? j71I1 #"6 ' .#'7'8%&'') p%:F1 Relume 2"86"7(1#  %.#4%'6%#/ ' '8I1 (#/ "#517/ H1 
97":'M %5%2#'4<( '? 2"5 < ':%7/ H1 #419"6% '() w4"&1.. @1 14%&'' 6%E4C41EI"6  % 27%#C"4I1 Relume 2415.#%671  
 % 4'.< :1 4. 

|'.) 4. w4"&1.. @1 14%&'' 6%E4C41EI"6  % 27%#C"4I1 Relume 

² "@"C< :&'" %7/ HE ' .#4<I1 # ­WS¾$Y^® [8] 2"86"7(1# ."85%6%#/ ' #14%:#'6 H1 24"#"#'2HM I%:1#H 
' ' #14C1E.H .%E#"6 '7' 24'7"F1 'E) w7%#C"4I% "."91  " 2"718 %  % 4%  '? j#%2%? 619-4%84%9"#:'M :"@5%  1"9?"- 
5'I" 6 .F%#H1 .4":' 6'8<%7'8'4"6%#/ '51KM 24"#1.#'4"6%#/ 2"7/8"6%#17/.:'E 2<#/M 24"614'#/ @'2"#18H '7' 24"51- 
I" .#4'4"6%#/ :" &12#H 8%:%8A':<) r5 'I '8 241'I<s1.#6 Uizard (67(1#.(  %7'A'1 B%97" "6 ' 97":"6 57( #'2"6H? 
.#4% '&¸ 41@'.#4%&''M 7'A "@" :%9' 1#%M :%4#"A1: #"6%4%M :" #%:# "E C"4IH ' #)5) ¬1 14%&'( 6%E4C41EI"6 . 2"I"- 
s/K Uizard 2415.#%671 %  % 4'.< :1 5. 
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|'.) 5. ¬1 14%&'( 6%E4C41EI"6 . 2"I"s/K Uizard 

w7%@'  ­`\QO!® [9] 57( 24'7"F1 '( Figma #%:F1 2"86"7(1# ."85%#/ 2"7 "&1  HE 5'8%E -I%:1#  % ". "61 
#1:.#"6"@" 8%24".%) w7%@'  @1 14'4<1# .#4<:#<4<M '8"94%F1 '(M :" #1 # 57( 4%8517"6 ' ."9'4%1# 6.É 6 "5 < 2".%5"A- 
 <K .#4% '&<) r5 %:"M 6 "#7'A'1 "# Relume ' Uizard, Musho  1 2"5?"5'# 57( @1 14%&'' I "@".#4% 'A H? .%E#"6) 
¨%  HE 27%@'  .2%.%1# "# ­jCC1:#% 2<.#"@" 7'.#%®M 2"I"@%1# 8%5%#/  %24%671 '1 4%86'#'( 24"1:#%M  "  1 ."85%1# 
2"7 "&1  HE I%:1#) ¬1 14%&'( 6%E4C41EI"6 . 2"I"s/K 27%@' % Musho 2415.#%671 %  % 4'.< :1 6. 

|'.) 6. ¬1 14%&'( 6%E4C41EI"6 . 2"I"s/K 27%@' % Musho 

,'8<%7/ %( .".#%67(Ks%( 619-24"5<:#% #%:F1 '@4%1# 8 %A'I<K 4"7/ 6 1@" <.21?1M #%: :%: "241517(1# 2146"1 
621A%#71 '1 2"7/8"6%#171E ' 67'(1#  % '? 5%7/ 1EB11 68%'I"51E.#6'1 . .%E#"I) Í"4"B" 24"5<I%  HE 5'8%E   1 
#"7/:" 24'671:%1# 6 'I% '1M  " ' 517%1# 2"7/8"6%#17/.:'E "2H# ' #<'#'6 " 2" (# HI ' :"IC"4# HI) r5 'I '8 
:7KA16H? j#%2"6 6 ."85% '' 6'8<%7/ "@" .#'7( (67(1#.( 2"'.: '.#"A ':"6 65"? "61 '() u.:<..#61  HE ' #1771:# 
8 %A'#17/ " .":4%s%1# 641I(  % 2"59"4 41C141 ."6M #%: :%: I"F1# % %7'8'4"6%#/ I'77'" H '8"94%F1 'E ' 619-.#4%- 
 '& ' 6H(67(#/ %:#<%7/ H1 #41 5H 6 5'8%E 1M 24157%@%( '? 6 :%A1.#61 '51E 57(  "6H? 24"1:#"6) ̈ 7( @1 14%&'' 41C1- 
41 ."6 2"5"E5<# #%:'1 27%#C"4IH :%: Deep Dream Generator '7' µ15164<I) ­»003 Dream ¹0T0Y$V!Y® [10] 2"I"@%1# 
68@7( <#/  % 24'6HA H1 "94%8H 2"5  "6HI <@7"IM .#'I<7'4"6%#/ 6""94%F1 '1 5'8%E 14% ' "#:4H#/  1"F'5%  H1 
%.."&'%&''M :"#"4H1 I"F " %5%2#'4"6%#/ 2"5 &17' 24"1:#%) r  "#7'A " 2"5?"5'# 57( 2"'.:% 6'8<%7/ "@" 65"? "- 
61 '( 6  1.#% 5%4# "EM :41%#'6 "E C"4I1) w4'I14 '.2"7/8"6% '( Deep Dream Generator 57( @1 14%&'' 41C141 ."6 
.%E#% 2415.#%671   % 4'.< :1 7. 
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|'.) 7. w4'I14 '.2"7/8"6% '( Deep Dream Generator 57( @1 14%&'' 41C141 ."6 .%E#% 

|"..'E.:'E AI-.146'. ­µ15164<I® [11] "4'1 #'4"6%   % @1 14%&'K '77K.#4%&'EM 214." %F1EM 7"@"#'2"6 
' 54<@'? 6'8<%7/ H? :" &12&'E 2" #1:.#"6"I< "2'.% 'K) r  "."91  " 2"7181   % 4%  1I j#%21 24"1:#'4"6% '(M 
:"@5% 6%F " 9H.#4" 2"7<A'#/  %9"4 6'8<%7/ H? '51EM .""#61#.#6<Ks'? 8%5%  "I< .#'7K '7' #1I%#':1) ¯7%@"5%4( 
6"8I"F ".#(I uu 5'8%E 14 2"7<A%1#  1 24".#" %9.#4%:# H1 '8"94%F1 '(M % ".IH.71  H1 :" &12#HM :"#"4H1 I"F " 
.4%8< '.2"7/8"6%#/ :%: ". "6< 57( 4%84%9"#:' 6'8<%7/ "E .'.#1IH 24"5<:#%) 

w".71 j#%2% 2"'.:% 65"? "61 '( ' @1 14%&'' 41C141 ."6 24"'.?"5'# 6H9"4 &61#"6"E 2%7'#4H ' B4'C#"6) 
Ë#' :"I2" 1 #H C"4I'4<K# jI"&'" %7/ HE C"  24"5<:#%M 8%5%K# 1@" ?%4%:#14 '  %24(I<K 67'(K#  % 6".24'(#'1 
941 5%) y"641I1  H1 ' .#4<I1 #H  % 9%81 '.:<..#61  "@" ' #1771:#%M #%:'1 :%: Khroma ' Colormind, '.2"7/8<K# 
%7@"4'#IH I%B'  "@" "9<A1 '( 57( 2"59"4% @%4I" 'A H? &61#"6H? ."A1#% 'EM "4'1 #'4"6%  H?  % ."91  ".#' 
&1716"E %<5'#"4'') y146'. ­POY!f$® [12] 24157%@%1# 2"7/8"6%#17K "#I1#'#/  1.:"7/:" 24152"A'#%1IH? &61#"6M 
'  % '? ". "61 uu @1 14'4<1# ."# ' :"I9' %&'EM 2"5?"5(s'? 57( 619-5'8%E %M #'2"@4%C':'M C" "6 ' ' #14C1E. H? 
j71I1 #"6) w4' j#"I <A'#H6%K#.( :4'#14'' 6'8<%7/ "E 5".#<2 ".#'M 6 #"I A'.71 .""#61#.#6'1 .#% 5%4#%I WCAG. 
­x!e!YfST^® [13] (67(1#.( "5 'I '8 .%IH? 2"2<7(4 H? AI-.146'."6 57( ."85% '( &61#"6H? .?1I) y146'. 2415<.- 
I%#4'6%1# 6"8I"F ".#/ @1 14%&'' 2%7'#4H  % ". "61 #1:.#"6"@" "2'.% '( '7' '8"94%F1 '(M %5%2#%&'' &61#"6H? 
41B1 'E 2"5 8%5%A' UI -5'8%E % ¦C" M #1:.#M : "2:' ' 24)¢M ."?4% 1 '( ' j:.2"4#% @"#"6H? 2%7'#4 57( 5%7/ 1EB1@" 
'.2"7/8"6% '( 6 Figma, Adobe XD  ' 54<@'? 415%:#"4%?) r#517/ " .#"'# "#I1#'#/M A#" uu .4%8< 6'8<%7'8'4<1# 2%- 
7'#4< 6 :" #1:.#1 619-I%:1#%M 6:7KA%( : "2:'M #%97'&H ' 54<@'1 j71I1 #H ' #14C1E.%) ¡% 4'.< :1 8 2415.#%671 % 
&61#"6%( 2%7'#4%M ."85%  %( . 2"I"s/K .146'.% Colormind. 

|'.) 8. o61#"6%( 2%7'#4%M ."85%  %( . 2"I"s/K .146'.% Colormind 

¨7( 2"59"4% B4'C#"6 I"F " '.2"7/8"6%#/ .146'. ­Á!TVh!;® [14], :"#"4HE #%:F1 4%9"#%1#  % 9%81 uu) ±@" 
". "6 %( C< :&'( L @1 14%&'( ."A1#%Ks'?.( B4'C#"6H? 2%4  % ". "61 24152"A#1 'E 2"7/8"6%#17() 

J4"I1 #"@"M uu %:#'6 " 24'I1 (1#.( 57(  %2"7 1 '( 619-24"1:#"6 :" #1 #"I) J" #1 # L j#" ". "6% 7K9"@" 
619-24"5<:#%) p1:.#HM '8"94%F1 '(M 6'51" ' 54<@'1 I15'%-j71I1 #H '@4%K# 6%F <K 4"7/ 6 :"II< ':%&'' . 2"7/8"- 
6%#171I) |%87'A H1 .146'.HM #%:'1 :%: Fusion Brain, Runway ML  ' Midjourney, 2"86"7(K# %6#"I%#'A1.:' @1 14'4"6%#/ 
' .#'7'8"6%#/ < ':%7/ H1 '8"94%F1 '() ¨%  H1 ' .#4<I1 #H 24157%@%K# 5'8%E 14%I 9"7/B1 6"8I"F ".#1E 57( 
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j:.214'I1 #"6M % #%:F1 2"I"@%K# 9H.#411  %?"5'#/ < ':%7/ H1 41B1 '( ' %5%2#'4"6%#/ .#'7/ 24"1:#% 2"5 4%87'A- 
 H1 #1I%#':') ­Á\QS!T +Y$ST® [15] 24'I1 (1#.( 57( ."85% '( ' .#'7'8%&'' '8"94%F1 'EM % #%:F1 2".715<Ks1@" 41- 
5%:#'4"6% '( '? "#517/ H? j71I1 #"6) ¡% 4'.< :1 9 2415.#%671  24'I14 @1 14%&'' C" "6"@" '8"94%F1 '( 57( .%E#% 
. 2"I"s/K Fusion Brain. 

|'.) 9. w4'I14 @1 14%&'' C" "6"@" '8"94%F1 '( 57( .%E#% . 2"I"s/K Fusion Brain 

, 24"C1..'" %7/ "E .4151 6.É 9"7/B<K 2"2<7(4 ".#/ 24'"941#%1# "97%A %( 27%#C"4I% ­[\Ta$; `Ã® [16]. 
y 1É 2"I"s/K I"F " @1 14'4"6%#/ '8"94%F1 '(M 6'51"M #1:.#H ' %<5'"M .#'7'8"6%#/ 6'8<%7/ HE :" #1 #M ."85%6%#/ 
% 'I%&'' ' 24'I1 (#/ .21&jCC1:#H) u #1@4%&'( . Photoshop ' Premiere Pro 517%1# j#"# ' .#4<I1 # "."91  " <5"9- 
 HI 57( 24"C1..'" %7/ "@" '.2"7/8"6% '() 

­`S^h!\YT0;® [17] L j#" "5'  '8 .%IH? '861.# H? ' .#4<I1 #"6 57( @1 14%&'' '8"94%F1 'E 2" #1:.#"6"I< 
"2'.% 'KM :"#"4HE %:#'6 " '.2"7/8<1#.( 4%84%9"#A':%I'. Midjourney "#7'A%1#.( 6H.":'I :%A1.#6"I '#"@"6H? 4%- 
9"# ' <8 %6%1IHI ?<5"F1.#61  HI .#'71I) 

u.:<..#61  HE ' #1771:# #%:F1 '.2"7/8<1#.( 57( @1 14%&'' %5%2#'6 H? 5'8%E "6) uu % %7'8'4<1# .#4<:- 
#<4< 619-.#4% '&H ' %6#"I%#'A1.:' 2"5.#4%'6%1# 11 2"5 4%87'A H1 <.#4"E.#6% ' 4%8I14H j:4% "6) y #%:"E 8%5%A1E 
?"4"B" .24%67(K#.( #%:'1 ' .#4<I1 #HM :%: Adobe Sensei, Wix Studio ' Uizard, :"#"4H1 :"441:#'4<K# j71I1 #H ' - 
#14C1E.% 6 8%6'.'I".#' "# :" #1:.#% '.2"7/8"6% '() ­ ^!g0 U0TQ0S® [18] L j#" 27%#C"4I%M ' #1@4'4"6%  %( 6 24"5<:- 
#H Adobe, :"#"4%( '.2"7/8<1#.( 57( 415%:#'4"6% '( 24"1:#%M %6#"I%#'A1.:"@" 6H4%6 '6% '( :"I2" 1 #"6M %5%2#%- 
&'' B4'C#"6 ' @4%C':' 2"5 4%8 H1 C"4I%#HM % #%:F1 % %7'8% 6'8<%7/ "E :"I2"8'&'') , 619-5'8%E 1 " % 2"I"@%1# 
"2#'I'8'4"6%#/ 4%8I1s1 '1 97":"6M <7<AB'#/ A'#%1I".#/ ' 6H(6'#/ 6'8<%7/ H1  1.""#61#.#6'() 

­ÎS> UV\^S!® [19] 2415".#%67(1# @'9:'E AI-415%:#"4M :"#"4HE %5%2#'4<1# I%:1# 2"5 4%8 H1 <.#4"E.#6%) ¯7%- 
@"5%4( uuM 27%#C"4I% I"F1# %6#"I%#'A1.:' 2141.#4"'#/ .#4<:#<4< .%E#%M '8I1 '6 4%8I14 B4'C#"6M : "2": ' :"7"- 
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