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<%'&,()3 
;/"//< '&(98<6$+" %,9*0%=$++> 0 &$"*0?"20- %8,)"+"*3+04 
9$@.$+/+,-20*09+04 .,%$*0 &,?'0?+"8"++< .,8+(5 ,A&"?08. 
B$,&$/(6+,> ,9+,8,> %"+,- A0,+06+,- .,%$*0 C ),+2$'20< 
'&, #7+)20,+"*3+7 "9(.$/&0> '08)7*3 @,*,8+,@, .,?)7 
9/,9,8+, %, '&,2$97 9'&(4+<//< 79+,@, .,8*$++<. 
D&,',+7C/39< 9/&7)/7&" 9(9/$.( &,?'0?+"8"++< .,8+(5 
,A&"?08 +" ,9+,80 8?"C.,%0- 9$@.$+/+,- 0 20*09+,- '0%9(9/$. 
&,?'0?+"8"++<, '$&E" ? <)(5 &$"*0?,8"+" 8 
+$4&,.$&$=$8,.7, " %&7@" – 7 +$60/),.7 A"?(90. 
F,?@*<%">/39< .$/,%( 7?@,%=$++< &0E$+3 2(5 '0%9(9/$.. 

1. =+&71 
G9+7C %8" '0%5,%( %, &0E$++< ?"%"60 "8/,."/(6+,@, 
&,?'0?+"8"++< 79+,@, .,8*$++<: 0+#,&."204+(4 
('&"@."/(6+(4) 0 A0,+06+(4.  

D$&E(4 '0%50% ',C%+7C 8 9,A0 A"@"/, .$/,%08, 
?"@"*3+,> &(9,> <)(5 C #$+,.$+,*,@06+$ .,%$*>8"++< 
'&,2$97 &,?'0?+"8"++< .,8( A$? 7&"578"++< 9/&7)/7&( 
A0,*,@06+,@, '&,/,/('7 – 9*75,8,- 9(9/$.( *>%(+(. 
H%+(.( ? +"4A0*3E ','7*<&+(5 .$/,%08 7 &".)"5 
0+#,&."204+,@, '0%5,%7 C !1D-.$/,%, 8 ,9+,80 <),@, 
*$="/3 '&(+2('( %(+".06+,@, '&,@&".78"++< [1], /" 
.$/,% '&(5,8"+(5 I"&)0893)(5 .,%$*$4 [2]. B"), 
,9/"++04 .$/,% ?"9/,9,87C/39< 8 A"@"/3,5 976"9+(5 
9(9/$."5 &,?'0?+"8"++< 79+,- .,8(. H%+") '&('7J$++< 
'&, 0.,80&+,9/+7 ,&@"+0?"20> .,8+(5 '&,2$908 7 *>%(+(, 
J, *$=(/3 8 ,9+,80 .$/,%7 '&(5,8"+(5 I"&)0893)(5 
.,%$*$4, +$ C ,6$8(%+(.. 1$<)0 '&")/(6+0 '$&$80&)( 
/,6+,9/0 &,A,/( 9(9/$. &,?'0?+"8"++<, 7 <)(5 
?"9/,9,87C/39< %"+(4 .$/,%, +$ %">/3 &$?7*3/"/08 
)&"J(5, 6(. ? ''</3." 80%9,/)".( ',.(*,). K0*3E /,@,, 
%*< /$)9/08, J, 9',+/"++, 8(.,8*$+0, 0.,80&+09/3 
'&"8(*3+,@, '&,@,*,E$++< 9*08 +$ '$&$8(J7C ,%+0C- 
/&$/(+( [3]. 

1&7@(4 '0%50%, A0,+06+(4, ?"9+,8"+(4 +" 
9/&7)/7&+,.7 .,%$*>8"++0 80%%0*08 2$+/&"*3+,- +$&8,8,- 
9(9/$.(, J, ?%049+>>/3 "+"*0? 0 9'&(4+<//< .,8+(5 
9(@+"*08. L*$ 8"&/, ',.0/(/(, J, 976"9+(4 &08$+3 
%,9<@+$+3 A0,*,@06+(5 +"7) +$ ?"A$?'$67C 8(6$&'+(5 
?+"+3 8 @"*7?0 #0?0,*,@0- .,8*$++< 0 9*757. M ',@*<%7 
"8/,&08, '$&9'$)/(8+(. '&$%9/"8*<C/39< &0E$++< ?"%"60 
&,?'0?+"8"++< .,8( 8 &".)"5 ,A'C%+"++< 0+#,&."204+,@, 0 
A0,+06+,@, '0%5,%08, ),*( 80%/8,&$++< &<%7 80%,.(5 
9/&7)/7& 0 .$5"+0?.08 %0<*3+,9/0 @,*,8+,@, .,?)7 ', 
9'&(4+<//> .,8*$++< ',C%+7C/39< ? #$+,.$+,*,@06+(. 

.,%$*>8"++<. +$%,9/"/+3, 8(86$+(5 #0?0,*,@06+,> 
+"7),> $*$.$+/08 9*75,8,- 9(9/$.( *>%(+(. 

: %"+04 9/"//0 ,'(97C/39< &,?&,A)" 9(9/$.( 
&,?'0?+"8"++< .,8+(5 ,A&"?08, ?"9+,8"+,- +" 7<8*$++<5 
#0?0,*,@08 '&, #7+)20,+"*3+7 "9(.$/&0> '08)7*3 
@,*,8+,@, .,?)7. : '&,2$90 9'&(4+<//< 2< "9(.$/&0< 
8(<8*<C/39< 8 /,.7, J, .,?,) '&"2>C <) %8,)"+"*3+" 
9$@.$+/+,-20*09+" 9(9/$." &,?'0?+"8"++< 79+,@, 
.,8*$++<. !"+"*( 9$@.$+/+,@, 0 20*09+,@, &,?'0?+"8"++<, 
J, 80%',80%">/3 *0804 0 '&"804 '08)7*<., %0>/3 
'"&"*$*3+,, ?"A$?'$67>6( 8(9,)7 E8(%)09/3 0 +"%04+09/3 
#7+)20,+78"++< 890C- 9(9/$.( 8 20*,.7 [4]. : %"+04 9/"//0, 
J, C ',%"*3E(. &,?8(/),. &,A,/( [5], '&,',+7C/39< 
&$"*0?"20< '$&E,@, )"+"*7 7 8(@*<%0 +$4&,.$&$=$8,@, 
',#,+$.+,@, .,%7*< &,?'0?+"8"++<, " %&7@,@, – 7 8(@*<%0 
+$60/),@, )*"9(#0)"/,&" 20*09+(5 ,A&"?08 (9*08). B"),= 
&,?@*<+7/" ?"%"6" #,&.78"++< ),*$)/(8+,@, &0E$++< '&, 
,9/"/,6+$ &,?'0?+"8"++< .,8+,@, ,A&"?" +" ,9+,80 
0+/$@&"20- &$?7*3/"/08 &,A,/( )"+"*08. 

2. !&/79&7/, -2'9,%,*.%'> +4+&"$4 
/'01)0%,2,%%3 $'2%45 9'$,%- 

N ,9+,87 %8,)"+"*3+,- 9(9/$.( &,?'0?+"8"++< .,8+(5 
,A&"?08 ',)*"%$+0 976"9+0 7<8*$++< '&, .$5"+0?.( .,8+,- 
%0<*3+,9/0 *>%(+( [4]. ;/&7)/7&+" 95$." &,A,/( 
%8,)"+"*3+,- 9(9/$.( &,?'0?+"8"++< '&$%9/"8*$+" +" 
&(9.1. 

: 850%+,.7 ?87),8,.7 9(@+"*0 8(?+"6">/39< @&"+(20 
.,8+,- %0*<+)( – .,8+,@, ,A&"?7, J, '$&$%A"6"C/39< – +" 
,9+,80 #7+)204 ),&,/),6"9+,- $+$&@0- 9(@+"*7, 6(9*" 
'$&$5,%08 6$&$? +7*3 0 )0*3),9/0 /,6,) 9/"*,9/0. 1"*0 
8(%0*$+(4 ,A&"? '"&"*$*3+, "+"*0?7C/39< 9$@.$+/+(. 0 
20*09+(. )"+"*".(. ;$@.$+/+(4 )"+"* ?"9+,8"+(4 +" 
.$/,%0 +$4&,.$&$=$8,- "'&,)9(."20- #,+$. [6], " 
20*09+(4 )"+"* – +" .$/,%0 +$60/),@, ?09/"8*$++< ,A&"?08 ? 
,'/(."*3+(. 6"9,8(. 8(&08+>8"++<. [7]. O0 )"+"*( 
#,&.7>/3 +$?"*$=+0 +"A,&( 9*08-'&$/$+%$+/08, /,A/, 
9*08, %, ),=+,@, ? <)(5 ? 8(?+"6$+(. ),$#020C+/,. 
7'$8+$+,9/0 .,=$ A7/( 80%+$9$+(4 .,8+(4 ,A&"?, J, 
&,?'0?+"C/39<. 

P" ,9/"++3,.7 &08+0 9(9/$.(, 8(),&(9/,87>6( +"A,&( 
9*08-'&$/$+%$+/08 0 80%',80%+(5 -. ),$#020C+/08 
7'$8+$+,9/0, '&,8,%(/39< 7?@,%=$++< +"A*(=$+(5 &0E$+3 
9$@.$+/+,@, /" 20*09+,@, )"+"*08 0 '&(4."C/39< ,9/"/,6+$ 
&0E$++< '&, .,8+(4 ,A&"?, J, &,?'0?+"C/39<. 



3. ?)*)+%4; 9,%,* /'01)0%,2,%%3 
1*< &,?&,A)( 20*09+,@, )"+"*7 &,?'0?+"8"++< 
?"'&,',+,8"+(4 .$/,% +$60/),@, ?09/"8*$++< ,A&"?08 ? 
,'/(."*3+(. 6"9,8(. 8(&08+>8"++<., <)(4 C ',%"*3E(. 
&,?8(/),. .$/,%7 +$60/),@, ?09/"8*$++< ,A&"?08 [8]. 
M"9/,978"++< '&,2$%7&( ,'/(."*3+,@, 6"9,8,@, 
8(&08+>8"++< %*< +,&."*0?"20- .,8+(5 ,A&"?08, J, 
?09/"8*<>/39<, 7?%,8= ,90 6"97 %,?8,*<C, ? ,%+,@, A,)7, 
'0%8(J(/( <)09/3 &,?'0?+"8"++< (7 ',&08+<++0 ? *0+04+(. 
8(&08+>8"++<.), " ? 0+E,@,, ?.$+E(/( ,A9<@ ,A6(9*$+3 (7 
',&08+<++0 ? 8(&08+>8"++<. +" ,9+,80 %(+".06+,@, 
'&,@&".78"++<) [7]. 

Q) ,%(+(20 .,8*$++< &,?@*<%">/39< 9*,8", +"A0& <)(5 
8(?+"6"C 9*,8+() 20*09+,@, )"+"*7 &,?'0?+"8"++<. 
I,8+(4 9(@+"* '&$%9/"8*<C/39< 7 8(@*<%0 %804),8,@, 
%8,.0&+,@, 9'$)/&"*3+,-6"9,8,@, ,A&"?7 (1;RH), J, 
%,?8,*<C 8(%0*(/( .092$ &,?/"E78"++< &$?,+"+9+(5 
6"9/,/ (*,)"*3+(5 8()(%08), <)0 C 8(?+"6"*3+,> 
,9,A*(809/> .,8+,@, 9(@+"*7 [8]. 

1;RH .,8+,@, 9(@+"*7 &,?@*<%"C/39< <) A0+"&+$ 
80%+,E$++< .0= .+,=(+,> F (+,.$&08 6"9/,/ f) 0 
.+,=(+,> T (+,.$&08 6"9,8(5 0+/$&8"*08 t). S*<5,. 
79$&$%+$++< 1;RH +"86"*3+(5 .,8+(5 9(@+"*08 ?"%"+,@, 
)*"97 #,&.7C/39< A0+"&+$ +$60/)$ 80%+,E$++<, 
5"&")/$&+$ %*< 23,@, )*"97, 7 8(@*<%0 

f ! F, t ! T :  F  R T , 

%$ R – +$60/)$ 80%+,E$++<, J, 9/"8(/3 7 80%',80%+09/3 
),=+04 '"&0 $*$.$+/08 TFtf "!),(  ?+"6$++< #7+)20- 
'&(+"*$=+,9/0 TR (x, y) ! [0,1].  P"A0& +$60/)(5 80%+,9(+ 
R = {r1, r2, …, rn} 8(?+"6"C 9*,8+() &,?'0?+"8"++<. 

1*< 1;RH 850%+,@, .,8+,@, 9(@+"*7 y ,A6(9*>>/39< 
9/7'$+0 ',%0A+,9/0 Sj ? ),=+(. +$60/)(. 80%+,E$++<. rj , 

0 <) &$?7*3/"/ &,?'0?+"8"++< '&(4."C/39< /")(4 +,.$& j 
9*,8" 8 9*,8+()7, J, }{max
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P,&."*0?"20< ,A&"?08 7?%,8= ,90 6"97 '$&$% -5+0. 
?09/"8*$++<. ?%049+>C/39< ?" %,',.,@,> "*@,&(/.7 
,'/(."*3+,@, 6"9,8,@, 8(&08+>8"++<. M"%"6" 
,'/(."*3+,@, 6"9,8,@, 8(&08+>8"++< &,?@*<%"C/39< <) 
?"%"6" +$*0+04+,- ,'/(.0?"20- #7+)20- 20*,6(9$*3+,@, 
"&@7.$+/7 (6(9*" 6"9,8(5 0+/$&8"*08, J, %,%">/39< %, 
,A&"?" .$+E,- %,8=(+(), " )&(/$&0C. ,'/(."*3+,9/0 
8(&08+>8"++< C .")9(.0?"20< 9/7'$+< ',%0A+,9/0 ,A&"?08, 
J, ?09/"8*<>/39< [7]. 

4. !"#$"%&%4; 9,%,* /'01)0%,2,%%3 
;$@.$+/+(4 '0%50% %, &,?'0?+"8"++< .,8*$++< ?"9+,8"+(4 
+" #,+$/(6+,.7 "+"*0?0 .,8+,@, 9(@+"*7. N(),&(9/"+, 
.$/,% +$4&,.$&$=$8,- "'&,)9(."20- #,+$., ?"9+,8"+(4 
+" 8(?+"6$++0 .0&( ',%0A+,9/0 #&"@.$+/" .,8+,@, 
9(@+"*7 %, ),=+,- ? #,+$. 0 +"9/7'+,.7 8(A,&0 +"4A0*3E 
%,9/,80&+,@, #,+$/(6+,@, *"+2>=)" [6]. I$/,% %,?8,*<C 
? %$<),> ',@&0E+09/> 89/"+,8(/(, 6( C #,+$.", J, 
,'(97C/39< Fk(t), #&"@.$+/,. 8(9*,8*$++< Aw(t), %$ Aw(t) – 
")79/(6+" #,&." 8(9*,8*$++< w; Fk(t) – ")79/(6+" #,&." 
%$<),- #,+$.(. M 20C> .$/,> #7+)20< Fk(t) +" 80%&0?)7 [t0 , 
t1] '&$%9/"8*<C/39< 7 8(%0 .+,=(+( '"& 

  {(X/(t), Y/(t))}, (1) 

%$ X/(t)=(Fk(t–m),Fk(t–m+1),…Fk(t–1)), m=const; Y/(t)=Fk(t); 
t0 ' t ' t1. U7+)20< Aw(t) '&$%9/"8*<C/39< "+"*,@06+, 7 
8(@*<%0 .+,=(+( '"& {X(t), Y(t)}. 

0123+*. 1: ;/&7)/7&+" 95$." 9$@.$+/+,-20*09+,- 9(9/$.( &,?'0?+"8"++< .,8+(5 ,A&"?08 



D&$%9/"8*$++< Fk(t) 7 8(@*<%0 (1) %,?8,*<C 
9#,&.78"/( +$4&,.$&$=$87 #7+)20> NET: NET(X/(t))=Y/ 

(t). B,%0 .0&" 80%.0++,9/0 Errk %0*<+)( Aw(t) '&( t ! [t+ , t.] 
80% Fk(t) 8(?+"6"C/39< ?" #,&.7*,> 

Errk(t) =(Y(t) – NET(X(t))(. 

B")(. 6(+,., #,&.7C/39< +,8(4 '"&".$/&(6+(4 ,'(9 
8(50%+,@, 9(@+"*7: 

Aw(t) ) (Err1(t), Err2(t) … Errn(t)), 

%$ Errk(t) – .0&" 80%.0++,9/0 %0*<+)( 9(@+"*7 Aw(t) 80% k-4 
#,+$.( +" #&"@.$+/0 9(@+"*7 /&(8"*,9/0 m. 

P,8(4 '"&".$/&(6+(4 ,'(9 8(50%+,@, 9(@+"*7 ."C 
'$&$8"@(, ',8'<?"+0 ? A0*3E 8(9,),> 9/"A0*3+09/> ,'(97 
+" 9/"20,+"&+(5 %0*<+)"5, " /"),= ? .,=*(809/> 
,%+,?+"6+,- 0+/$&'&$/"20- ,/&(."+(5 8$*(6(+. H%+") 
9)*"%+" #,&." 0 ?+"6+" +$9/"A0*3+09/3 .,8+,@, 9(@+"*7 
+$ %,?8,*<>/3 ?&,A(/( 8(9+,8,) '&, #,+$.7 ?" ,)&$.(.( 
.(//C8(.( ?+"6$++<.( .0& 80%.0++,9/0 Errk(t). B,.7 
&$?7*3/"/( &,?'0?+"8"++< 79$&$%+>8"*(93 +" %,9(/3 
8$*()04 %0*<+20 6"97. H/&(."+(4 '"&".$/&(6+(4 ,'(9 
9(@+"*7 8(),&(9/,87C/39< '&( ',%"*3E04 ),+/$)9/+04 
,A&,A20, <) 2$ ',)"?"+, +" 95$.0 &,?'0?+"8"++< (&(9. 1). 

D$&E(4 &08$+3 95$.( 9)*"%"C/39< ? +"A,&7 +$4&,++(5 
.$&$=, ),=+" ? <)(5 +"86$+" &,?'0?+"8"++> ,)&$.,- 
#,+$.(. N(5,%( .$&$= 0+/$&'&$/7>/39< <) '&,@+,? 
+"9/7'+(5 ?+"6$+3 9(@+"*7 ?" 7.,8(, J, ."C .092$ 
80%',80%+" #,+$.". P" %&7@,.7 &08+0 ',.(*)" '&,@+,?7 
+"),'(67C/39< +" 8904 %,8=(+0 80)+" 9$@.$+/" .,8(. 
G+/$@&"*3+" ',.(*)" +"%5,%(/3 +" /&$/04 &08$+3, %$ ? 7905 
#,+$. 8(A(&">/39< +"4)&"J0. H/&(."+(4 +"A0& A$&$ 
76"9/3 7 #,&.78"++0 #,+$/(6+(5 *"+2>=)08, J, <8*<>/3 
9,A,> @0',/$?( '&, 9*,8,, J, 8(.,8*<C/39<. N(.,8*$+$ 
9*,8, 8(?+"6"C/39< ?" *"+2>=),. ? +"4A0*3E(. 9/7'$+$. 
80&,@0%+,9/0. 

5. @%&"#/,&'/ /)A"%. +"#$"%&%'#' ) 
()*)+%'#' 9,%,*)2 

P" ,9/"++3,.7 $/"'0 &,A,/( 9(9/$.( &,?'0?+"8"++< 
8(+()"C +$,A50%+09/3 7 #,&.78"++0 ),*$)/(8+,@, 
&0E$++< +" ,9+,80 0+/$@&"20- &$?7*3/"/08 &,A,/( +$60/),@, 
0 +$4&,.$&$=$8,@, )"+"*08. 1*< 23,@, 88,%(/39< 
0+/$@&"/,&, J, #,&.7C '0%97.),8$ &0E$++< 8 7.,8"5 
+$+"%04+,- 0+#,&."20-. 

K*,) 0+/$@&"/,&" &$"*0?7C .$/,% +$/,6+(5 .0&)78"+3 
+" ,9+,80 #")/,&" 8'$8+$+,9/0, <)(4 ?"'&,',+,8"+(4 %*< 
9(9/$.( MYCIN [9]. N(A0& .$/,%7 ,A7.,8*$+(4 4,@, 
'&,9/,/,> 0 %,A&,> 9'&,.,=+09/> %, ),.'&,.097 '&( 
,A'C%+"++0 %7.,) +$?"*$=+(5 $)9'$&/08 ()"+"*08 
&,?'0?+"8"++<). K*,) 0+/$@&"/,&", '&$%9/"8*$+(4 +" &(9.2, 
?%049+>C '&<.(4 *,@06+(4 8(80% +" ,9+,80 /8$&%=$+3 
)"+"*08 &,?'0?+"8"++< ? ),$#020C+/".( 7'$8+$+,9/0 CF 
(Certainty Factor) 0 ?+"+3 '&, #,&.78"++< ),*$)/(8+,@, 
&0E$++< @&7'( +$?"*$=+(5 $)9'$&/08. 

: ?"%"6"5 ),*$)/(8+,@, &,?'0?+"8"++< ? +$+"%04+(.( 
%"+(.( 8"=*(87 &,*3 @&"C ),.A0+,8"+(4 ?8'<?,), J, 
',?+"6"C/39< <) !HIK [9]. N0+ +$?"*$=+, '0%)&0'*>C "A, 
9'&,9/,87C 8(97+7/7 @0',/$?7 '&, 8(.,8*$+$ 9*,8, +" 
'0%9/"80 %8,5 0 A0*3E$ %7.,) $)9'$&/08. B,.7 ?+"++<, 
'&$%9/"8*$+0 7 8(%0 '&,%7)204+(5 '&"8(* (&(9. 3), 
'$&$%A"6">/3 ),.A0+,8"+(4 ?8'<?,) .0= &0E$++<.(, <)0 

?"'&,',+,8"+0 )"+"*".( &,?'0?+"8"++<. D&('79/(.,, J, 
,%(+ ? $)9'$&/08 ),=+,@, )"+"*7 8=$ 8(?+"6(8 9/7'0+3 
+"%04+,9/0 X 0 Y <) &$?7*3/"/ ','$&$%+3,@, &,?'0?+"8"++<, 
0 +$,A50%+, ?&,A(/( 8(9+,8,) (,A6(9*(/( 9/7'0+3 
+"%04+,9/0 8(9+,8)7 V), 8(),&(9/,87>6( '&"8(*" ? A"?( 
?+"+3 0+/$@&"/,&" &0E$+3. D&<.(4 *,@06+(4 8(80% 
'0%97.),8,@, 8(9+,8)7 ?"9+,8"+(4 +" 8(),&(9/"++0 
80%,.,- .$/,%()( ,20+)( '$&$%7.,8( '&"8(* 
("+/$2$%$+/") 0 8&"578"++< ?8'<?)7 !HIK ?" .$/,%,. 
MYCIN. ;/7'0+3 +"%04+,9/0 ',E(&>C/39< ', 0C&"&506+04 
.$&$=0 *,@06+,@, 8(8,%7 (&(9. 4), <)" 7/8,&$+" 
'&,%7)204+(.( '&"8(*".(. 

 

 

0123+*. 2: V)9'$&/+(4 8(9+,8,) ', &0E$++<5 
)"+"*08 &,?'0?+"8"++< 

 

 

0123+*. 3: K"?" ?+"+3 

: .$/,%0 MYCIN +$+"%04+09/3 #")/08 '&$%9/"8*<C/39< 
),$#020C+/,. 7'$8+$+,9/0 CF, J, '&(4."C ?+"6$++< 80% 
+1 (<)J, #")/ 980%,., '&"8%(8(4) %, 0 (%*< 980%,., 
',.(*),8(5 #")/08). M"'(9 CF[V, Z]  A7%$., /&")/78"/( 
<) ),$#020C+/ 8'$8+$+,9/0 8 09/(++,9/0 8(9+,8)7 V, <)J, 
?"%,8,*3+<C/39< '$&$%7.,8" Z (),+9$)8$+/). : '&,2$90 
8(8,%7 '&( +"<8+,9/0 ?8'<?)7 !HIK ,)&$., 
,A6(9*>>/39< CF[Vi , Xi] 0 CF[Vi , Yi] ?" #,&.7*,>: 

CF[V, Z] = CF'&"8(*" · CF'&$%',9W*)( , 

%$ },{ YXZ ! ; CF'&"8(*" = 1; CF'&$%',9W*)( = CFij . 

1. !"#$ %&'()*+',,- ,./&01.&.2.+03 454).103 +678,090
      0:&';' = 0:&'; «<=0+0 1»  
%$     >.&47- 1 = «<=0+0 1»

2. !"#$ %&'()*+',,- ,./&01.&.2.+03 454).103 +678,090
   0:&';' = 0:&'; «<=0+0 2»  
%$     >.&47- 2 = «<=0+0 2»

8. !"#$ %&'()*+',- ,.?7)(03 454).103 +678,090 0:&';'
= 0:&'; «<=0+0 1»  

%$     >.&47- 1 = «<=0+0 1»

9. !"#$ %&'()*+',,- ,.?7)(03 454).103 +678,090 0:&';'
= 0:&'; «<=0+0 2»  

%$     >.&47- 2 = «<=0+0 2»

. . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . 



HA'C%+"++< &0E$+3 $)9'$&/08 ', 80%',80%+(5 9*,8"5 
9*,8+()" ?%049+>C/39< ?" %,',.,@,> ),.A0+,8"+,- 
#7+)20- 

CF[Vi(Xi ,Yi)] = CF[Vi ,Xi]+CF[Vi ,Yi]–CF[Vi ,Xi]·CF[Vi ,Yi]. 

F$?7*3/"/ &,?'0?+"8"++< (+,.$& &,?'0?+"+,@, 9*,8") 
#,&.7C/39< <) +,.$& .")9(."*3+,@, $*$.$+/" 8 ."9(80 
CF[Vi] (&(9.4). 
 

 

0123+*. 4: ;5$." 8(8,%7 ? 7&"578"++<. 
+$+"%04+,9/0 ?+"+3 

P" &(9.5 +"8$%$+0 &$?7*3/"/( ),*$)/(8+,@, 
&,?'0?+"8"++< 9*,8" “I"&)$&(” 7 ?09/"8*$++0 ? 0+E(.( 
9*,8".( 9*,8+()". : %"+,.7 '&()*"%0 9$@.$+/+(4 
(+$4&,.$&$=$8(4) )"+"* <8+, +$ 80%%"C '$&$8"@( <),.793 
,%+,.7 9*,87, " ? 7&"578"++<. %7.)( 0+E,@, $)9'$&/" – 
20*09+,@, (+$60/),@,) )"+"*7 – 0+/$@&"/,& 8(&,A*<C 
),*$)/(8+$ &0E$++<, J, A0*3E 8'$8+$+, 0%$+/(#0)7C 
850%+$ 9*,8, <) “I"&)$&(”. 

 

 

0123+*. 5: F$?7*3/"/( ),*$)/(8+,@, &,?'0?+"8"++< 
9*,8" «I"&)$&(» (9*,8+() +" &,90493)04 .,80) 

6. =4+%'294 
F,?&,A*$+, ?"@"*3+7 9/&7)/7&7 9$@.$+/+,-20*09+,- 
9(9/$.( &,?'0?+"8"++< .,8+(5 ,A&"?08, ?"9+,8"+" +" 
#0?0,*,@06+(5 7<8*$++<5 '&, #7+)20,+"*3+7 "9(.$/&0> 
.,?)7 '&( 9'&(4+<//0 .,8*$++<. 

F,?@*<+7/, .,=*(80 &$"*0?"20- 9$@.$+/+,@, 0 20*09+,@, 
)"+"*08. X"&+0 &$?7*3/"/( A7*( ,/&(."+0 8 &$?7*3/"/0 
?"9/,978"++< .$/,%7 +$4&,.$&$=$8,- "'&,)9(."20- #,+$. 
%*< .,%$*>8"++< 9$@.$+/+,@, )"+"*7 &,?'0?+"8"++<, " 
.$/,%7 +$60/),@, ?09/"8*$++< ,A&"?08 ? ,'/(."*3+(. 
6"9,8(. 8(&08+>8"++<. – %*< .,%$*>8"++< 20*09+,@, 
)"+"*7 &,?'0?+"8"++<. 

M"'&,',+,8"+, 9',90A 7?@,%=$++< &0E$+3 9$@.$+/+,@, 
0 20*09+,@, )"+"*08 7 %8,)"+"*3+04 .,%$*0, <)(4 
?"9+,8"+(4 +" .$/,%0 ),$#020C+/08 7'$8+$+,9/0. 
M"9/,978"++< 23,@, .$/,%7 %,?8,*(*, 8&"578"/( 
),*$)/(8+7 %7.)7 )"+"*08 &,?'0?+"8"++< <) +$?"*$=+(5 
$)9'$&/08 0 '&(4+</( A0*3E /,6+$ &0E$++< '&, 9*,8,, J, 
&,?'0?+"C/39<. HA'C%+"++< &0E$+3 )"+"*08 ?%049+>C/39< 
0+/$@&"/,&,., J, 7<8*<C 9,A,> $)9'$&/+7 9(9/$.7, <)" 
8(),+7C *,@06+(4 8(80% &0E$++< +" ,9+,80 +$+"%04+(5 
?+"+3. V)9'$&(.$+/( ',)"?"*(, J, %"+(4 9',90A %,?8,*<C 
$#$)/(8+, 8(&0E78"/( ),+#*0)/+0 9(/7"20-, <)0 8(+()">/3 
'&( &,?A0=+,9/0 %7.,) $)9'$&/08 ()"+"*08 &,?'0?+"8"++<). 

7. B)&"/,&7/, 
[1] N(+2>) B.!. L+"*(?, &"9',?+"8"+($ ( (+/$&'&$/"2(< 

&$6$8W5 9(@+"*,8. – !.: P"7),8" %7.)", 1987. – 264 9. 
[2] F"A(+$& Y.F. ;)&W/W$ I"&),89)($ .,%$*( ( (5 

'&(.$+$+($ 8 (?A&"++W5 '&(*,=$+(<5 '&( 
&"9',?+"8"+(( &$6(: ,A?,& // BZZ[F, /.77, \2, 
#$8&"*3 1989, ;. 86-120. 

[3] X"*7+,8 N.Z., ;,*,83]8 L.P. ;,8&$.$++W$ '&,A*$.W 
8 ,A*"9/( &"9',?+"8"+(< &$6( // Z+#,&."2(,++W$ 
/$5+,*,@(( ( 8W6(9*(/$*3+W$ 9(9/$.W, \2, 2004 @. – 
;.41 – 45. 

[4] N,9'&(</($ &$6(: 8,'&,9W #7+)2(,+"*3+,4 
"9(..$/&(( .,?@" / I,&,?,8 N.D., N"&/"+<+ Z.L., 
X"*7+,8 N.Z. ( %&. – Y.: P"7)", 1988. – 135 9. 

[5] K,+%"&$+), Z.^., X*"%7+,8 ;.L., U$%<$8 H.Z. 
;$@.$+/+,-2$*,9/+"< 9/&7)/7&" )"+"*" &$6$8,@, 
7'&"8*$+(< '&,@&"..+W.( 9(9/$.".( // ;A. /&7%,8 X 
+"2. ),+#$&$+2(( ', (9)799/8. (+/$**$)/7 9 
.$=%7+"&. 76"9/($. !ZZ-2006. – I.: U(?."/*(/, 
2006. – 9. 841 – 849. 

[6] X*"%7+,8 ;.L. L''"&"/+,-'&,@&"..+W$ 9&$%9/8" 
&"?%$*3+,4 *,)"*(?"2(( #,+$. 8 9(9/$."5 &$6$8,@, 
8?"(.,%$49/8(< 6$*,8$)" 9 [NI: L8/,&$#. 
%(9…)"+%./$5+.+"7): 05.13.13 / 1,+PB:. – 1,+$2), 
2005. – 22 9. 

[7] U$%<$8 H.Z., K,+%"&$+), Z.^. P$6]/),$ 
9,',9/"8*$+($ ,A&"?,8 9 ,'/(."*3+W. 8&$.$++W. 
8W&"8+(8"+($. %*< ,%+,%()/,&+,@, ( 
.+,@,%()/,&+,@, &"9',?+"8"+(< (?,*(&,8"++W5 9*,8 
// ;A. +"76. /&7%,8 1,+$2),@, +"2. /$5+. 7+-/". ;$&(< 
«Z+#,&."/()", )(A$&+$/()" ( 8W6(9*(/. /$5+()"». _ 
2007. _ NW'79) 8 (120). _ ;.273–281. 

[8] !($%?( L9"(, 1?>+%?, N"/"%", ;,)7)$ Z8"( ( %&. 
F"9',?+"8"+($ &$6( // D&()*"%+W$ +$6]/)($ 9(9/$.W: 
D$&. 9 <',+. D,% &$%. B.B`&"+,, !. L9"(,  I. ;7@$+,. 
– I.: I(&, 1993. –  9. 157-170. 

[9] D&$%9/"8*$+($ ( (9',*3?,8"+($ ?+"+(4: D$&. 9 <',+./ 
D,% &$%. a.:`+,, I.Z9(%?7)". – I.: I(&, 1989. – 
2209. 

 


