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 !"#$ %#&'()*+#-,-#+#.'/$%-#$ 0$11'0#1'()*+#$ #"1(2#3(+'$ 43)4$0%4 %)#5+#6 

%)("# 7#1.()'2#3(++#6 %'%0$.#6, #")(8(!9$6 .+#5$%03#. :14.;< ' #"1(0+;< %342$6 

.$58= $$ ,)$.$+0(.', /(%0# :1#0'3#1$/(9'.' 81=> 81=>= :# &$)4. 7=+-&'#+'1#3(+'4. 

?$#"<#8'.#%0* =/$0( :1' :1'+40'' =:1(3)$+/$%-'< 1$@$+'6 "#)*@#># -#)'/$%03( 1(2+#-

#"1(2+;< 7(-0#1#3 =3$)'/'3($0 1'%- 3;"#1( +$3$1+#6 ()*0$1+(0'3;. A#%)$8%03'4 +$:1(-

3')*+#># 1$@$+'4 .#>=0 :(>="+# %-(2(0*%4 +( 3%$< %="B$-0(< ,-#+#.'-' ' %#&'()*+#6 

%7$1; 0$11'0#1'()*+#># #"1(2#3(+'4. C9$ "#)$$ =%)#5+4$0%4 2(8(/( 0(-0'/$%-#># ' %01(-

0$>'/$%-#># =:1(3)$+'4, 0(- -(- #"B$-0#. =:1(3)$+'4 43)4$0%4 (-0'3+(4 %'%0$.(, %)#5-

+#%0* =:1(3)$+'4 -#0#1#6 #"=%)#3)$+( :1'%=0%03'$. 3 +$6 )!8$6. 

D0#'0 #0.$0'0*, /0# 3# .+#>'< 0$11'0#1'()*+;< #"1(2#3(+'4< 1(21("#0-( ' 

-#+01#)* +(8 <#8#. 1("#0 :# 3;:#)+$+'! %01(0$>'/$%-'< :)(+#3 1(23'0'4 8# %'< :#1 

+$ (30#.(0'2'1#3(+; ')' %)("# (30#.(0'2'1#3(+;, ( 01(8'&'#++;$ %:#%#"; :)(+'1#-

3(+'4 +$ :#23#)4!0 :1#3$%0' -(/$%03$++;6 (+()'2 :#%)$8%03'6 :1'+'.($.;< 1$@$+'6 

3# 31$.$+', #&$+'0* '< 3)'4+'$ +( %="B$-0; ,-#+#.'-'. E 0# 5$ 31$.4 :1#'%<#8'0 +$-

:1$1;3+#$ 3#21(%0(+'$ %)#5+#%0' =:1(3)4$.;< #"B$-0#3 % #8+#31$.$++;. %#-1(9$-

+'$. 31$.$+', #03#8'.#># #03$0%03$++;. )'&(. +( (+()'2 :1#")$.+#6 %'0=(&'', :#-

'%- ()*0$1+(0'3 1$@$+'4 2(8(/, '< #&$+-= ' 7#1.'1#3(+'$ =:1(3)4!9'< 3#28$6%03'6. 

A#,0#.= 8)4 #"#%+#3(++#># :1'+40'4 =:1(3)$+/$%-'< 1$@$+'6 +$#"<#8'.; %##03$0-

%03=!9'$ 0$<+#)#>'' ' '+%01=.$+0;. 

E 8(++#6 1("#0$ -1(0-# 1(%%.#01$+# 1(21("(0;3($.#$ (30#1(.' 3$"-:1')#5$+'$ 

(SaaS-%$13'%), :#23#)4!9$$ 3 :#)+#6 .$1$ 1$@(0* 2(8(/' 3;1("#0-' -#))$-0'3+;< 

1$@$+'6, (+()'2( ' :1#>+#2'1#3(+'4: :1'3$8$+( %01=-0=1( :1')#5$+'4, #:'%(+ 3;"#1 

0$<+#)#>'' .#8$)'1#3(+'4 ' .(0$.(0'/$%-'< .#8$)$6, %)#5+#%0' 3 1$@$+'' 2(8(/ %#-

&'()*+#-,-#+#.'/$%-#># .#8$)'1#3(+'4 0$11'0#1'()*+;< #"1(2#3(+'6, % -#0#1;.' 

%0#)-+=)'%* 1(21("#0/'-'. 

E "#)*@'+%03$ ,-#+#.'-#-.(0$.(0'/$%-'< .#8$)$6, '2=/(!9'< .(-1#,-#+#.'-

/$%-'$ %'%0$.;, :#3$8$+'$ 0(-'< .'-1#,-#+#.'/$%-'< (>$+0#3, -(- #08$)*+;$ 8#.#<#-

246%03(, +$ 1(%%.(01'3($0%4 8#%0(0#/+# :#81#"+;. #"1(2#.. F$. +$ .$+$$ #%#"$++#%0' 

:#3$8$+'4 '.$++# ,0'< (>$+0#3 8#)5+; :1'+'.(0*%4 3# 3+'.(+'$ :1' :1#>+#2'1#3(-

+'' :#%)$8%03'6 0#># ')' '+#># =:1(3)$+/$%-#># 1$@$+'4. E ,0#6 %342' 1(21("#0/'-' 

,-#+#.'-#-.(0$.(0'/$%-'< .#8$)$6 3%$ /(9$ %0(340 3#:1#% #" (-0=()*+#%0' :1#")$. 

:#%01#$+'4 '$1(1<'/$%-'< .#8$)$6, 3-)!/(!9'< 3 %$"4 <#246%03=!9'< %="B$-0#3 

.(-1#=1#3+4 ' (>$+0#3 .'-1#=1#3+4, :#3$8$+'$ -#0#1;< 8#)5+# ";0* #:'%(+# "#)$$ 

1$()'%0'/+#, +$5$)' :1'.$+4$.;$ +( :1(-0'-$ .$0#8; '< :1$8%0(3)$+'4. 

G77$-0'3+#$ :#%01#$+'$ :#8#"+;< .#8$)$6 3#2.#5+# % '%:#)*2#3(+'$. (::(-

1(0( (>$+0+#># .#8$)'1#3(+'4. H%:#)*2#3(+'$ 8(++#6 :(1(8'>.; .#8$)'1#3(+'4 :#-

23#)4$0 %#3.$%0'0* #"B$-0; 1(2+#># =1#3+4 ("%01(-&'' 3 1(.-(< #8+#6 .#8$)'. A#3$-

8$+'$ 3# 31$.$+' (>$+0#3 .#5$0 ";0* ,77$-0'3+# %:1#>+#2'1#3(+# :=0$. -#.:*!0$1-

+#># '.'0(&'#++#># .#8$)'1#3(+'4. 

I#+&$:0=()*+(4 %<$.(, %#28(3($.#># (30#1(.' :1')#5$+'4 :1'3$8$+( +( 1'%=+-

-$. A1')#5$+'$ 1$()'2#3(+# :# 0$<+#)#>'' -)'$+0-%$13$1.  

                                                 
* J("#0( 3;:#)+$+( :1' 7'+(+%#3#6 :#88$15-$ >1(+0( A1$2'8$+0( J#%%'6%-#6 K$8$1(&'' 8)4 .#)#8;< 

1#%%'6%-'< =/$+;< (LI-3912.2011.6). 
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3%#L"M!H*)N#*O FP"Q* MIJ)%R"#JO 

M$+01()*+;. -#.:#+$+0#. %$13'%( :#88$15-' -#))$-0'3+;< 1$@$+'6 43)4$0%4 

.=)*0'(>$+0+(4  '.'0(&'#++(4 .#8$)* %#&'()*+#-,-#+#.'/$%-#># 1(23'0'4 0$11'0#1'-

()*+#># #"1(2#3(+'4. L#8$)* :1$8%0(3)$+( -(- %#3#-=:+#%0* 32('.#8$6%03'6 "#)*@#-

># /'%)( :1#%0;< +$2(3'%'.;< (>$+0#3, #")(8(!9'< (30#+#.+;. :#3$8$+'$., +("#1#. 

:1(3') 32('.#8$6%03'4 % 81=>'.' (>$+0(.', 3#2.#5+#%0*! ,3#)!&'#+'1#3(0*. D :#-

.#9*! 8(++#># :#8<#8( .#5+# :1$8%0(3'0* (%.#8$)'1#3(0*) %'%0$.= :1(-0'/$%-' )!-

"#6 %)#5+#%0' '2 "#)*@#># -#)'/$%03( 32('.#8$6%03=!9'< #"B$-0#3, +$ :1'"$>(4 - '< 

(>1$>'1#3(+'!. 

E -(/$%03$ "(2#3#6 ,-#+#.'/$%-#6 %'%0$.; 1$()'2#3(+( :#0#-#3(4 .#8$)* -1=-

>#3#1#0( 1$%=1%#3, :1$8%0(3)4!9(4 #0-1;0=! ,-#+#.'-=. C$ .#5+# #:1$8$)'0* %)$-

8=!9'.' -)!/$3;.' (%:$-0(.'. E#-:$13;<, #+( 3-)!/($0 3 %$"4 ,-#+#.'/$%-'< ' %#-

&'()*+;< (>$+0#3, 1$2=)*0(0; 8$40$)*+#%0' -#0#1;< +(<#840 #01(5$+'4 3# 3%$6 %'%0$-

.$. E /'%)# (>$+0#3 3<#840 8#.(@+'$ <#246%03(, .(-%'.'2'1=!9'$ :#)$2+#%0* #0 :1'-

#"1$0($.;< '.' 0#3(1#3 ' =%)=>; 7'1.;, .(-%'.'2'1=!9'$ %3#! :1'";)*; >#%=8(1%0-

3$++;$ #1>(+; =:1(3)$+'4, % :#.#9*! +()#>#3;< .$<(+'2.#3 :;0(!9'$ %#28(0* ")(-

>#:1'40+=! %#&'#-,-#+#.'/$%-=! %1$8= 8)4 1(23'0'4 0$11'0#1''. E#-30#1;<, .#8$)* 

3-)!/(!0 3 %$"4 %'%0$.= :1(3') (()>#1'0.#3), :#%1$8%03#. :1'.$+$+'4 -#0#1;< 8#%-

0'>($0%4 1(3+#3$%'$ +( 1;+-$ -(58#># 0#3(1(, =%)=>' ' 7(-0#1( :1#'23#8%03(. 

I)'$+0%-(4 /(%0* %'%0$.; :1$8%0(3)$+( 3 3'8$ 3$"-%(60(. J$()'2#3(+; %)$8=!-

9'$ '+0$17$6%; :#)*2#3(0$)4:  

  '+0$17$6% 1$8(-0'1#3(+'4 %-1':0#3;< %&$+(1'$3 .#8$)'1#3(+'4; 

  '+0$17$6% #:1$8$)$+'4 ,-2#>$++;< :(1(.$01#3 .#8$)' ,-%:$10#.; 

  '+0$17$6% 3'2=()*+#># 1(2.$9$+'4 (>$+0#3 +( -(10$ 0$11'0#1'()*+#># #"1(-

2#3(+'4; 

  '+0$17$6% :1$8%0(3)$+'4 1$2=)*0(0#3 1("#0; '.'0(&'#++#6 .#8$)'. 

J$2=)*0(0; %#&'()*+#-,-#+#.'/$%-#># .#8$)'1#3(+'4 #0#"1(5(!0%4 +( -(10$ (3 

-(/$%03$ -(10; .#>=0 ";0* '%:#)*2#3(+;, +(:1'.$1, Google Maps, OpenStreetMap, N+-

8$-% I(10;). A#)*2#3(0$)! :1$8#%0(3)$+ 148 7=+-&'6 :# =:1(3)$+'! #0#"1(5($.;. 

%#8$15'.;.: 7')*01(&'4 %#8$15'.#>#, (>1$>'1#3(+'$ ' -)(%0$1'2(&'4 3;3#8'.;< 

1$2=)*0(0#3. D1$8%03( '+0$17$6%( 3-)!/(!0 3#2.#5+#%0' '+0$1(-0'3+#># 1$8(-0'1#-
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3(+'4 :(1(.$01#3 (>$+0#3 :=0$. '< +$:#%1$8%03$++#># 3;"#1( +( -(10$ ' '2.$+$+'4 

2+(/$+'4 %3#6%03. 

E "(2$ 8(++;< (OP) '.'0(&'#++#6 .#8$)' <1(+40%4: %0(0'%0'/$%-' 8(++;$ .$5-

#01(%)$3#># "()(+%(, 8(++;$ :# %01(0$>'/$%-'. :1#$-0(., #:'%(+'$ (>$+0#3. E2('.#-

8$6%03'$ '.'0(&'#++#6 .#8$)' % OP #%=9$%03)4$0%4 /$1$2 3$"-%$13'%. 

L=)*0'(>$+0+#$ .#8$)'1#3(+'$ +(:14.=! #:1$8$)4$0%4 =3$)'/'3(!9'.'%4 

3;/'%)'0$)*+;.' 3#2.#5+#%04.' %#31$.$++;< -#.:*!0$1+;< 0$<+#)#>'6. P)4 =%-#-

1$+'4 :1#3$8$+'4 .#8$)*+;< ,-%:$1'.$+0#3 :1$8:#)(>($0%4 1(%/$0 '.'0(&'#++;< .#-

8$)$6 3;+$%0' +( -)(%0$1. A#%0(3)$+; 2(8(/' :# 1(%:(1())$)'3(+'$ 1(21("#0(++;< 

()>#1'0.#3 8)4 ,77$-0'3+#># '%:#)*2#3(+'4 3#2.#5+#%0$6 .+#>#:1#&$%%#1+#6 0$<-

+'-'. H%%)$8=$0%4 3#2.#5+#%0* :1'.$+$+'$ %#31$.$++;< 3'8$#(8(:0$1#3 8)4 1(%/Q-

0#3, 3 /(%0+#%0' '%:#)*2#3(+'4 +#3;< 3'8$#(8(:0$1#3 NVIDEA ' $$ 0$<+#)#>'' 

CUDA, :#23#)4!9$6 :1#3#8'0* 3;/'%)$+'4 % '%:#)*2#3(+'$. >1(7'/$%-'< :1#&$%%#-

1#3 NVIDIA, :#88$15'3(!9'< 0$<+#)#>'! GPGPU. 

E +(%0#49'6 .#.$+0 '8=0 1("#0; :# +(%01#6-$, (8(:0(&'' ' (:1#"(&'' %#28(+-

+;< %#&'()*+#-,-#+#.'/$%-'< .#8$)$6 8)4 0$11'0#1'()*+#># #"1(2#3(+'4 =1#3+4 .=-

+'&':()'0$0 +( :1'.$1$ >#1#8( C-(0$1'+"=1>(. R5$ :#)=/$+ 148 0$#1$0'/$%-'< ' 

:1(-0'/$%-'< 1$2=)*0(0#3, 3;43)$+; 2(.$/(+'4 3 '%:#)*2=$.;< ,-#+#.'-#-

.(0$.(0'/$%-'< :#8<#8(<. 

O(2#3(4 %01=-0=1( :1#'23#8%03$++#># (>$+0( #:1$8$)4$0%4 3;1(5$+'$. 

, , , , , ,E C Pot Beh P D Str!  (1) 

>8$ C  – .#8$)* :#01$")$+'4 (+( #%+#3$ .$5#01(%)$3#># "()(+%(); Pot  – .#8$)* :#0$+-

&'()*+#># 3;:=%-(; Beh  – .#8$)* :#3$8$+'4 :1#'23#8%03$++#># (>$+0(; P  – .#-

8$)* :1#'23#8%03(; D  – .#8$)* 1(%:1$8$)$+'4 1$%=1%#3; Str  – 1$%=1%; ' %1$8%03( 

:1$8:1'40'4. 

O(2#3(4 %01=-0=1( 8#.(@+$># <#246%03( #:1$8$)4$0%4 3;1(5$+'$. 

{ }, , , ,i i i i i iS IP SC SBeh SD SStr! , (2) 

>8$ { }iIP  – '+8'3'8=()*+;$ <(1(-0$1'%0'-' %#&'()*+#># (>$+0(; iSC  – .#8$)* :#-

01$")$+'4 %#&'()*+#># (>$+0(; iSBeh  – .#8$)* :#3$8$+'4 %#&'()*+#># (>$+0(; iSD  

– .#8$)* 1(%:1$8$)$+'4 1$%=1%#3 %#&'()*+#># (>$+0(; iSStr  – 1$%=1%; ' %1$8%03( 

%#&'()*+#># (>$+0(. 

D01=-0=1( .#8$)' :#3$8$+'4 %#&'()*+#># (>$+0( #:1$8$)4$0%4 3;1(5$+'$. 

1 2,{ , ,..., }, ,i i i i ni i iSBeh SCh p p p DM BehM! , (3) 

>8$ iSCh  – >1(7 :$1$<#8#3-%#%0#4+'6 %#&'()*+#># (>$+0(; 1 2{ , ,..., }i i nip p p  – 3$-0#1 <(-

1(-0$1'%0'- %#&'()*+#># (>$+0(; iDM  – .(01'&( 1$@$+'6 %#&'()*+#># (>$+0(; 

iBehM  – .#8$)' :#3$8$+'4 %#&'()*+#># (>$+0(. 

P)4 "#)$$ (8$-3(0+#># #0#"1(5$+'4 :#3$8$+'4 )!8$6 3 1(21("#0(++;< .=)*0'(-

>$+0+;< .#8$)4< :1'.$+4!0%4 %1$8%03( '+0$))$-0=()*+#># (+()'2( 8(++;< 8)4 :#-

%01#$+'4 8$1$3*$3 1$@$+'6 (.#8$)$6 :#3$8$+'4) [1]. 

O#)$$ :#81#"+# .(0$.(0'/$%-'$ .#8$)' (>$+0#3 #:'%(+; 3 1("#0$ [2]. 

R/'0;3(4 :#)=/$++;$ 2(.$/(+'4 :# .#8$)4., 8)4 (8$-3(0+#># :1$8%0(3)$+'4 

-#+-=1$+&'' .$58= :1#'23#8'0$)4.' ' :#01$"'0$)4.' 0#3(1#3 ' =%)=> +( =1#3+$ .=-

+'&':()*+#># #"1(2#3(+'4 &$)$%##"1(2+# 33$%0' -)(%%'7'-(&'! (>$+0#3-:1$8:1'40'6: 



 !"#$%&'" $%()*$' 
 

 

 !!"#-2011 353

1. A1$8:1'40'4, #1'$+0'1#3(++;$ +( ,-%:#10 0#3(1#3. 

2. A1$8:1'40'4 «)#-()*+;$ .#+#:#)'%0;» (+(:1'.$1, :1$8:1'40'4 %7$1; 

SIT). 

3. A1$8:1'40'4, 1(23'3(!9'$%4 3 %1$8$ ("%#)!0+#6 -#+-=1$+&'' (%7$1( =%)=>, 

#"9$:'0, 0#1>#3)4). 

4. U(%0+;$ :1$8:1'40'4, -#+-=1'1=!9'$ % >#%=8(1%03$++;.' (#"1(2#3(+'$, 

281(3##<1(+$+'$, 01(+%:#10). 

A1' -#+-=1$+&'' .$58= 3+$@+'.' ' 3+=01$++'.' :1#'23#8'0$)4.' 0#3(1#3 ' 

=%)=> +$#"<#8'.# 3;8$)'0* #01(%)', &$+; +( :1#8=-&'! -#0#1;< 7#1.'1=!0%4 +( >#-

1#8%-#. 1;+-$, ' :1#/'$ #01(%)' % 3;%#-#6 8#)$6 '.:#10'1=$.;< 0#3(1#3. E %)=/($, 

-#>8( &$+; +( :1#8=-&'! #01(%)' #:1$8$)4!0%4 +( 3+$@+'< 1;+-(<, 8$6%03'4 3+=0-

1$++'< :1#'23#8'0$)$6 +$ .$+4!0 -#1$++;. #"1(2#. %'0=(&'' +( 1;+-$ ' %1$8+44 &$-

+( #:1$8$)4$0%4 3+$@+$6 %1$8#6. P)4 .#8$)'1#3(+'4 0(-'< #01(%)$6 +$#"<#8'.# 2(8(-

3(0* &$+; +( :1#8=-&'! ' 8#)! 3+=01$++'< :1#'23#8'0$)$6 +( >#1#8%-#. 1;+-$ % :#-

.#9*! %&$+(1'$3 +( #%+#3(+'' ,-%:$10+;< #&$+#- ')' (+()'2( %0(0'%0'/$%-'< 8(+-

+;<. 

P)4 #01(%)$6, >8$ 3+$@+'$ :1#'23#8'0$)' %)("# :1$8%0(3)$+;, ( ,0#, 3 :$13=! 

#/$1$8*, %7$1( =%)=>, &$+; :1$'.=9$%03$++# "=8=0 7#1.'1#3(0*%4 3+=01$++'.' :1#-

'23#8'0$)4.'.  

P)4 1$()'2(&'' 0(-#># 3'8( .#8$)$6 01$"=$0%4:  

1. V:1$8$)$+'$ 8#)' :1'%=0%03'4 +( >#1#8%-#. 1;+-$ >#%=8(1%03$++;< ' /(%0-

+;< :1$8:1'40'6 %7$1; =%)=>. 

2. V:1$8$)$+'$ %1$8+$6 %0#'.#%0' =%)=> ,0'< :1$8:1'40'6 ' %=..; 1(%<#8#3 

/$)#3$-( +( #:1$8$)$++=! :#01$"+#%0*, 3 1$2=)*0(0$ :1$3;@$+'4 -#0#1#6 #+ %0(+#-

3'0%4 -)'$+0#. /(%0+;< -#.:(+'6 (:1$8:#)(>($0%4, /0# &$+; /(%0+;< :1$8:1'40'6 

3;@$, /$. >#%=8(1%03$++;<, ' 5'0$)* >#1#8( :1' :#3;@$+'' ")(>#%#%0#4+'4 %01$.'0-

%4 :#)=/(0* "#)$$ -(/$%03$++;$ 0#3(1; 3 -#..$1/$%-'< #1>(+'2(&'4<). 

3. V:1$8$)$+'$ %01(0$>'' 1(23'0'4 0(-'< :1$8:1'40'6 +( #%+#3$ 8(++;< # :#8-

8$15-$ >#%=8(1%03( ' .#8$)$6 #)'>#:#)'' (.#8$)' I=1+#, O$101(+(, W0(-$)*"$1>( ' 81.). 

A1' '2.$+$+'' &$+ +( 7(-0#1; :1#'23#8%03( ' =3$)'/$+'' ')' :#+'5$+'' +(-

)#>#3;< %0(3#- '2.$+4$0%4 %01=-0=1( :#01$")$+'4 :1$8:1'40'6. G0# 01$"=$0 :$1$1(%-

/$0( .$5#01(%)$3#># "()(+%(. P)4 ,0#># 3 .#8$)* %#&'()*+#-,-#+#.'/$%-#># 1(23'0'4 

0$11'0#1'()*+#># #"1(2#3(+'4 33$8$+; .#8$)' 1(3+#3$%'4. J(3+#3$%'$ 8#%0'>($0%4 

:=0$. '0$1(0'3+#># :$1$%/$0(, %3#849$>#%4 - =1(3+#3$@'3(+'! %:1#%( ' :1$8)#5$+'4 

+( 1;+-(< 0#3(1#3 ' =%)=>. 

A1' '2.$+$+'' 3+$@+'< &$+ +( %;1*$ '%:#)*2#3(+'$ 8'+(.'/$%-#6 .#8$)' 

.$5#01(%)$3#># "()(+%( :#23#)4$0 1(%%/'0(0* -#,77'&'$+0; .$5#01(%)$3#># "()(+%( 

:1' '2.$+$+'' &$+ +( 1$%=1%;: 
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3#/+(4 %0#'.#%0* j-6 #01(%)' +( 1 RCF; j

tPPrice%  – '2.$+$+'$ %0#'.#%0' RCF 8)4 j-6 #0-

1(%)'; jk  – 8#)4 1$%=1%( j 3 .$5#01(%)$3#. "()(+%$ 8)4 3;:=%-( i-># 3'8( :1#8=-&''. 

E %)=/($ '2.$+$+'4 &$+ +( 0#3(1; ' =%)=>' +$#"<#8'.# =/'0;3(0* '2.$+$+'4 3 

%01=-0=1$ :#01$")$+'4 >#1#5(+. G0# .#5$0 ";0* 1$()'2#3(+# % '%:#)*2#3(+'$. .#8$-

)$6 32('.#2(.$+4$.#%0' ")(>. E#2.#5+; 83( 3(1'(+0( 3 2(3'%'.#%0' #0 '.$!9'<%4 

8(++;<: 

1. H%:#)*2#3(+'$ ,)(%0'/+#%0$6 :# 7(-0#1(. 2(.$9$+'4 (0#3(1(.) :1' %#<1(+$-

+'' 2(1("#0-( ' '2.$+$+'' &$+; ')' #>1(+'/$+'4< 3 :#01$")$+'' 0#3(1#3 (8(++;$ '2 

#"9$1#%%'6%-#6 %0(0'%0'-' :# >1=::(. 0#3(1#3 ' =%)=>).  

2. ?( #%+#3$ .#8$)' :#01$"'0$)*%-#># 3;"#1( (7=+-&'4 :#)$2+#%0'), .#8$)* 

J. D0#=+(. 

A#83#84 '0#>', .#5+# %-(2(0*, /0# 3;:#)+$++;$ 3 <#8$ 1("#0; '%%)$8#3(+'4 

%#/$0(!0 0$#1$0'/$%-'$ ' :1(-0'/$%-'$ -(/$%03(. E 1(21("(0;3($.#. :1')#5$+'' +( 

0$#1$0'-#-.$0#8#)#>'/$%-#. =1#3+$ 2()#5$+; #%+#3; 8)4 %#28(+'4 -#.:)$-%+;< '+-

%01=.$+0#3 (+()'2( ' '.'0'1#3(+'4 %#&'()*+#-,-#+#.'/$%-'< 43)$+'6, -#0#1;$ =%0(-

+(3)'3(!0 %342* .$58= .'-1#- ' .(-1#:#3$8$+'$. (>$+0#3.  

A1(-0'/$%-(4 &$++#%0* 1("#0; %#%0#'0 3 0#., /0# %#28(3($.;6 SaaS-%$13'% .#-

5$0 ";0* '%:#)*2#3(+ =:1(3)4!9'.' %01=-0=1(.' 0$11'0#1'()*+;< #"1(2#3(+'6 ' 

"'2+$%( :1' 1$@$+'' 2(8(/ =:1(3)$+'4 ' %01(0$>'/$%-#># :)(+'1#3(+'4, #:0'.'2(&'' 

1(%<#8#3(+'4 1$%=1%#3, :#3;@$+'4 ,77$-0'3+#%0' ' #"#%+#3(++#%0' :1'+40'4 =:1(3-

)$+/$%-'6 1$@$+'6.  

A1'+&':; ' :#8<#8;, '2)#5$++;$ 3 1("#0$, .#>=0 ";0* :1'.$+$+; :1' :1#$--

0'1#3(+'' ' 1(21("#0-$ '+7#1.(&'#++;< %'%0$. :#88$15-' :1'+40'4 =:1(3)$+/$%-'< 

1$@$+'6 8)4 (8.'+'%01(&'6 %="B$-0#3 J#%%'6%-#6 K$8$1(&'', #1>(+#3 .$%0+#># %(-

.#=:1(3)$+'4 0$11'0#1'()*+;< #"1(2#3(+'6, <#)8'+>#3, :1#.;@)$++;< ' 7'+(+%#-

3;< >1=:: ' 0.:. F(-5$ :1$8)(>($.(4 0$<+#)#>'4 .#5$0 ";0* '%:#)*2#3(+( 8)4 :1#3$-

8$+'4 -#.:*!0$1+;< 8$)#3;< '.'0(&'#++;< '>1 % &$)*! :#3;@$+'4 -3()'7'-(&'' 

)'&, :1'+'.(!9'< 1$@$+'4.  
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