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53( *&7&).3 )5#-2"*&(34  ['53(&)4 , (-9 & N™(M(&  @("2"/'53(& . N#'
&0 &IH1M-&<  [H#'=.30 "2-.&6-%&"." -()0.&7)/9&0 /&/()4 9"*-G)#."2"
6.-7).& 5+1)4 *-6#&7-( 11- ()*4&- «' "I » & <*&I9». [-**&0 | @(")*)0"1
1&I()43  &H&"S"*+1"-.&' | **&I1l [ "2*-&7).8)4 T-I(& A+.9%&".-#.30 1"6-
4'="10<  &H&,"0M< T-I(& ()0.89&, &4+?)/(- | B1™"  #$1)<, - (-9=) .)5#-2" -
F&(34  1"61)</(1&)4 .- "O*+=-$7+$ [¥)1+ &H#&+0+1).8)4 @9"#"'2&7)/9"<5)6"-
-LI&
N# (*4&.- (*+ I"L"#:6+4)4  *)9"4).1-%&'4& 4)=1+.-*"1.30 & "07)/( -
N..30 /(-1 [9!11], 9"(*3) " FL#S(  *&9, 9-9/'7)(-&) T-('(3 (&#&) -
ON& ) & (D& L& "HLH).M2Y M2t ['53(& . (& /(-.1-*(3
(1M RAOH#.) *-=&*1-&)  "-1.30  HHL(&< " 9-()2™&'4 ()& !
181) «"&(12)  (*+'3 » (I 55-#:."< ;9-#) "("&OH."< L& ). (" H'2).8)
4'=" 4-(04-(&T)9& &G ! "N(&O  ()&& )7)(9&0 4.'=)/(  [#)1+$78&4 "5*- -
6"4.

S+ {U} 1 &M (R ) AN II(M&< 57130 &()0.&7) -
1980 /%)1/(!  (U&LP) 9"*-5#' ;

(X1}! "14.=)(" %5530 (&< (I «O»" LGS );

(X2}! "4y ] 1" +/(8&434& "(9#").&4& (I «min»"-L"I(S )

(X3}! "14."2)/(" " 6.-7&(#:.34& "(9#").&'4& (I «mid»"-L"ICS )

(X4}! "14m=)(" )1 +H(&434&  "(9#').&'4& (I «max»'-LI(S  );

{X5}! "14."2)/("" ] 6-)1)#.34& "(O#").&'4& (I «max max$,-L"I(S ).

L"21- .)7)(9") 4."=)/("" X, " {0 (X)), X)) WX, {U}
"&IB)( M9+,(S$ (X)) & X, 21) AL (X)) V0 F&-1H)= -
SMI& X, 40+ X, 9" " RDH).- - "(M)69) [0,1] 9-9/0)).. “MI(&
SCN& E)L(&< ) [12, 13].

L-9&4 "5*-6"4 , *&/9& 9".)7."2" 4."=)/(-  "-1.30 ['/(".&< 9"*-5# "%).&-

LS 1 AT$ HA&MI-L< DH&T&S - "(Y)69) [0,1], 9°("* *-.=&*+)( "l -
MG 10)& ()& L O*4) (2" *&JI9& "%).&1-$(I  (-9=) NH&T&< NF( -
/(& 1"6.89.").8&  +9-6-.30 "-/.30 [/(".&< "58)9("! I" M4)."< "B#/(& -.- -
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#&6&*+)430 %)M . N# I(*").&  A+.9%&<*&.-1#)="/(&  &"#:6+$('  6.--
& @I, - 1 )& D30 A+.9%&E<L'#=.3 &J"#:6"-(/  &B4)
%).& &&O/(-(&/(&T)I9- "S5*-5"(9- .- *)#.30 9"*5#0 &H#&.- &A&(-%&"..30 4"-
1H#0  (J&A+#("™-0 ) 9530 (M.-=2*1 . H ("?) M4 | )%E&H#&/(-4&
RSE> «MJQQ &4. -9-1. K.J .O*3#"- »*-6%-5"(-- *"2%44- 1# HI [14]

H 6-*+5)="4 &"07)/()."4  9"*5#)/(*").&& .-5#$1-)(' (.1).%& ) -
19).&' &.(2%&*"-.30  ML( -I("4-(8&6-%&S& | %)#S "13).&  9-T)(-  +*I -
#).& &/1.8&2).& 6-(*( .- *6*5"(9+, &62"("H).8) & @I/ H+-(-%&S$ >)*1+$ %)
&) 1'N&T: 6-1T)( M13).& &OHHI+H.I& ! 6-1-7-0 +*H).& -
I(*+$ | 6-/7)( +.&A&I-%&E, -*-(." - *'2%-44.30 *);).&<

Q.02*&*"-.'  ("4-(&B&*"-.-  [&I0A- +*H).&  )M)9(&.34  9"-
*5#)4 (QKFEO) 5+1)( 19#$7-( (*& 16-&4"/1'6-..3)  )()'3) /(*+9(+*3 : *1L.¥(#4 |
21.8(,$0.#4 +"(SLI(#A6H#4 | T'13#4 1*-'$.1&1$0.#4 . BL"L."< "58)4 *);-)430
6-1-7 QKFEO M1/(-1#). .- *&/. 3.

i i
OcgelleHne HaBuraunonxas TakTuyeckoe Cpeacrtsa NBO u
- =
BO3AyLLHON OTO 6e3onacHocTb MaHeBpupoBaHue nPO
X 2 J

- cbop, obpaboTka n oToxaecTenexne OT
O 1M AN OMIO3HAHMS U KIaccu-
Hapsoatoin OTO chukaumm uenei;
X() - NNaH1poBaHue 1 LeneykasaHue GoesbIM
cpeacTBam;
- Lienepacnpe/ieneHme 1 npuMeHeHe
Ocselyerve | OPYXUS ( UEHTPANM3OBAHHOE, ABTOHOMHOE, | | Cpencrsa YPO  f»

—=1 Cpegcrea /IO =

)

noasoatxoi OTO pe3epeHoe) LIKCY BC
]
OcselueHune =
™ HasemHoi OTO f— P36 1 mackuposka
OnekTpoHHa:! / y »
3-xmepra: s
KapTa ot MHoromepHas
matpula
s puckos
KomanaHo- —
Han i ==
H

WHTennektyanbHbIi
MHTepnpeTaTop
KPUTUYECKIX COBBITHIA 1
WX nocneacTeui

nnaHwet
kopabns
MoHUTOPUHI * Eson pe3epsos 1
napametpos OP, | pekoHdurypaums
— " —» =
P3B, M3y, B3Y, - cBop 1 06paboTka TekyLe MHdopma- cuctem 3y, BaY,
OKC Lun no cocTosiHuio obopyaosanus BUTC ; OKC
- MOHUTOPWHI 1 MPOTHO3 COCTOSHMA KO- || -
Wamepenus 1 pabns B LUENoM B OLUEHKax pucka; W
pacueThl - BbIPaGOTKa PEKOMEHAALMIA N0 U3MEHE- C 3aTONNEHUEM 1
X —» NpouHoCTU M | | HUIO PEXMMOB MCnonb3oBaHus kopatns u || notepeit wid
HEnoToNASEMOCTY MEpam CHKEHUS pUCKoB. OCTOAYMBOCTY
LIKCY TC L_occronveocTh
NamepeHus n * ¥
pacue‘rbé CEPETR aﬂ::f:emz:m CpeacTea 3alwmTsl Cpeactea N
noxapo6esonacHo P Yy akunaxa ot Mo u NOXapoTyLLEHNS
ctn KU3HEAEATENbHOC
omn
TV 3KMNaxa
1]
Obwas WrHa AaHHbIX

?$+. 3.A+,-'S QW (Y3/.X  R303%*%;:9

BLB ! ")*(&." -(-9(&7)/9-' "5/(-"9- :>HB ! *(&""61+;.- "5
SDB ! *(&I"-9)(.-'  "5™"- ;>CB ! *(&I"#'1"7.-  "5"*".- EDB! +*I#).&) *-9)( -
34 "+=8)4:D U ! *-1&"@#)9(*"..-' 5":5- ; MOFE! %).(*-#:.-' 9"*1&.&*+$?-' [&/()4-
+*1#).&' ;00 9"4-.1&* 9"*-5# ;KOF ! -1("4-(&6&*"1-.3<  9"4#)9/ ['6& ;0>! 9"4-.1 -
3< ,+.9(;U>15)"< "/( ;BD! ™+=8&);DH ! *1&"@#)9(*"..") I"*+=).&) ;SE ! 2#-I-
S @)*2)&T)9- H(M9- SHE LA @.)%2)(&7)/9- +/(-."9- ; BOF ! "5?) -
9" B)#:.3) [&I()A3 ;>R | "*-=-$28&<  A-9("™* ;BI> | "4=&) 412" "*-=).&'
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J- *&M+.9) 2'#+534 %) ("4 131)#).3 6-1-7& *);-)43)  N).Iwr< )<
[(+9(+*'< | B)#).34 %)("4 | 6-1-7& *);-)43)  %).(*-#."< 9"*1&.&*+$?)< /)() -
"< [(+9(+*'< |, &9*-.34 %) ("4 | 6-1-7&5")I"< &/,"#.&(H#."<  I(*+9(+*3 .

X(t) ! 4" )6-1&/&430 &64)*)430 (&H#&*-//7&(3!-)430 ) ,)*)4)..30
0-*-9()*&6+$78&0 1):.$$ " )*-(&." -(-9(&7)/9+$ &!.+(*).)$  "5/(-"19+ .- 9"-
*-5#) ;

Y(t) ! 4D/ +%1#)430  )N4)..30 , 0-*-9()*&6+$78&0 &64).).&) /" -
I(".& 9™-5# &)2" 5130 &()0.&7)/9&0 /*)1/(! ;

u) ! 4m)/("  +%1#$280 1"61)</(1&< .- 9"4#)9/3 "+=&' & ()0.&7) -
1980 ML "( -, *-(+*3  %).(-#."<  9"*1&.&*+$?)<  /(*+9(+*3 (MOFE UF &
MOFELF), - (-9=) .- #'9-#.3) -1("4-(&7)/19&) *)2+# (™3 ;

Z(t) ! 4r)/(" 9™)9(&*+$28&0 1"61)</(1&< /" /(™3 #&Y®"4-.1."2" |-
I(-1- , &4)$?280 *&™&(O)( .- *&'(&) *)).&< ! I"()(/(&& [ 1"#=/(.34& "5'-
6-."1(4& ! ("4 T&H) " "(M).&$  9%)9"4).1-%&4  +*1#$280  137&/H&(\)H: -
30 /&/(0)4 .

J'M) 97 LS &A™A-%&".'<  ["11)*=9& 9"4-.1"1-.&  9"*-5#' 5+
D( 1--¢ &#)I(+#.3<  &0*H("*  9*&(&7)/9&0/"53(&< &&0,"#)1/(1&< »

| 7-1(& 9".%).(*-%&& .8&4-.& 9"4-1&* .- 1-=)<&0 - *1#).&0  *&.&4-)430
*).&< - (-9=) *& "581.).&& [43/# 4-:&.30 *)9"4).1-%&< [15!17]. R+.9%&"
&) «&OHHIFH"2"  &ON((F- » LM - +9=182)4  &4A&(-%&

"4 4" H&MM-.&& & 1&(+H-%&".."4  -.-#&6) 9".(*"#&*+)430 [ *"%)/["!  QKFEO.
Q.0*A)</  &.(#H)I(+-#."2"  &(0*)(-("*-  1# KDI OO01"#=). ["l)*=-(: :

#@#H)9(*..+$ (M)04)*+$  9-*(+ -9-(&& H#-I-.& [ "("5*=).&4 ") -
(&." -(-9(&7)/9"< "5/(-."19& ;

#@#)9(*..3< #-;)( 9B "(*-=-$?&<  ["/(".&) 530 &()0.&7)/9&0
M

#4."2"4)*+$  4-(*&%+ *&/9" *& &/"#:6"-.&& 9"*-5# " .-6.-7).&% !
KR4 ()9+?)4 &SH&=)ATMA 2264 &.()M-#-0 1%)4).& .

H 4-(4-(&7)/9"<  (*-9("19) 4."2"4)*-'  4-(*&%- *&/9" ML) 4. -
2"I#'<.34  2%-A"4 )9"("*"2"  [,&I9- "B58)9("l 9":-5# , "(*-=-$?&4 &0&)*-*0&7)-
[9+$ /(*+9(+*.+$ "*2-.&6-%&$ & &64).).&) ['I(".&< " M)4).& [7,8].

G3"1U*.$!

B5)/,)7).&) @AA)I(&L"2"  &/,"#:6"1-.& 1"64"=."/()< TY#')9- -
*+O""I&OH | (-9&0 /#'=.30 [&/()4-0 ,9-91")..3< O9"5#: || 47 *B#)4- |-
19)4).."2" & 1H(*&#."2" "B = (-9=) 1# +*W).&'  [#'=.34&

()0."#"2&7)/9&4& 9"4,#)9/-4& 2*-=1-/9"2" .-6.-7).& . J-&5"#)) ,)*/,)9(&!.34
S51#).8)4  @&EMAH)LMN-&< W) *-6*-5"(9- &(OHH)I(+-#."<  -1/(*"<9& !
(*-1&%&"..30 KFE (/+,)*1&6"*- , " ()*4&."#"2&& 6-,-1.30 /,)%&-#&/("! ). L-9"< [+-
)F&6™ &) )(&*+)(  1# TH'N9- *+9"1MI&(O)#  T&M#H)..3)  *)6+#(-(3  +,%)= -
1-$?)2" &A&(-%&".."2" A"1)#H&*"I-.&'  9".(*"#&*+)430 [*"%)/[" ! [&(+-%&"..3)
"%).9& "=&1-)430 *&7&.." -/'6-.30 ["53(&<, (.). "5)/)7&!-)( C>D /&(+-%&".-
34 --#&6"4 &#H&A).(-#."<  A"L)#S$ ([ -.2#7637.'< ()*4&"#'2&& ). (" .-
#).&) &IMH1"-.&< " «#H')I" -4-&."<  » &.()2*-%&& (Human-System Integration)
A)L'#-2-)( &1'#6M-.&) ()*&& )T7)(9"2" 4"L)#&*M-&' , )T7)(9'< #"2&9&& )< -
*"1"5.30 )< .G#FMN9" -4-,&.3<  &.()*A)</ ! (-9&0/&/()4-0 1"#=). +7&(3!-(:
@*2"."4&7)/9&) (*)5"-.&' . N&#'2 1"'#=). NI(&: - A&
"*&).(&*"1-.."4 S14."=)/(h) )YO/(h).."2" '639- /  ["4"?:$ #'2&9'™-
#&.21&/(&7)/9&0 ,)*)4)..30 , -#2)5*3 [+=1).&< & -+1&"1&6+-#:.30 -.&4&*"-..30
"5*-6" .
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