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 345 678 8769:86;<8=;; :954>;3978?;@ A969B97CD  ; 64: 

7  3454 MS EXCEL 

7. A. :,&,.,* ( +1")-A!)!&E/&2) 

 !"#!$%!&'( )%*+,*%(- #!+*.(,!)/%(- ) ,*0*%(* "/+/1, &)-"/%%23 & 4,/5'(1*-

&5!6 +*-'*.7%!&'78, !4,*+*.-8'&- %/.(1(*# +)93 !&%!)!4!./:/8;(3 #!#*%'!): %/.(-

1(*# #*'!+(5 #!+*.(,!)/%(-, +!&'94%23 4!%(#/%(8 0(,!5!:! 5,9:/ 4!.7"!)/'*.*6, ( 

%/.(1(*# &!!')*'&')98;(3 4,!:,/##%23 &,*+&'), %* ',*<98;(3 &*,7*"%23 ',9+!"/-

',/' %/ !&)!*%(* ( =5&4.9/'/>(8. ?&3!+- (" ='!:!, ) !&%!)9 4,*+./:/*#!6 &(&'*#2 4!-

.!$*%2: !,(*%'(,!)/%%/- %/ 5!%*1%!:! 4!.7"!)/'*.- #*'!+!.!:(- #!+*.(,!)/%(- %/ 

!&%!)* /.:!,('#(1*&5(3 &*'*6 ( 4!.91()0/- 0(,!5!* ,/&4,!&',/%*%(* 4,!:,/##%/- 

&,*+/ MS Excel. @ '!15( ",*%(- 5!%*1%!:! 4!.7"!)/'*.- +/%%/- &(&'*#/ #!$*' ,/&-

&#/',()/'7&- 5/5 ,/&0(,*%(* )!"#!$%!&'*6 MS Excel ) !<./&'7 #!+*.(,!)/%(- ( 4!+-

+*,$5( 4,(%-'(- ,*0*%(6. 

A*'!+!.!:(- #!+*.(,!)/%(- %/ !&%!)* /.:!,('#(1*&5(3 &*'*6, ,/",/<!'/%/ ) 

@/%5'-B*'*,<9,:&5!# (%&'('9'* (%C!,#/'(5( ( /)'!#/'("/>(( DEF [1–5]. G&%!)%2* 

5!#4!%*%'2 #*'!+!.!:((, &!:./&%! [1], )5.81/8': 

1. @!:./0*%(* ! +!49&'(#!# #(%(#9#* 4,!C*&&(!%/.7%23 "%/%(6 4,*+4!./-

:/*#23 4!.7"!)/'*.*6. 

2. E.:!,('#(1*&5(6 4!+3!+ 5/5 4/,/+(:#9 #!+*.(,!)/%(-, %/(.910(# !<,/"!# 

!',/$/8;98 &4*>(C(59 4,!>*+9,%23 4,*+#*'%23 "%/%(6 4!.7"!)/'*.*6, / (#*%%!: 

4,*+&'/).*%(* #/'*#/'(1*&5(3 #!+*.*6, !4(&2)/8;(3 4,!>*+9,%2* "%/%(- 4,*+#*'-

%!6 !<./&'( ) )(+* /.:!,('#!), &',95'9,("/>(- )21(&.('*.7%23 4,!>*+9, 5!'!,23 

!&9;*&').*%/ ) &!!')*'&')(( & 4,*+&'/).*%(-#( 4!.7"!)/'*.- ! 4,(1(%%!-

&.*+&')*%%23 (.( ),*#*%%23 &)-"-3 -).*%(6, 3/,/5'*,("98;(3 #!+*.(,9*#2* !<H*5-

'2. 

3. I!&'94%26 4!.7"!)/'*.8 *+(%26 :,/C(1*&5(6 -"25 4,*+&'/).*%(- +.- !4(-

&/%(- #!+*.*6 "%/%(6 4,*+#*'%!6 !<./&'(, #/'*#/'(1*&5(3 #!+*.*6 ,*0/*#23 "/+/1 ( 

)21(&.('*.7%23 /.:!,('#!), 4! 5!'!,2# !&9;*&').-*'&- ,*0*%(*. J"25, !4*,(,98-

;(6 (&5.81('*.7%! C9%5>(!%/.7%2#( "/)(&(#!&'-#(, (#*8;(#( #*&'! ) 4,*+#*'-

%!6 !<./&'(, 5!'!,!6 4,(%/+.*$(' (&&.*+9*#26 !<H*5' – -"25 /.:!,('#(1*&5(3 &*'*6 

(JE@). 

4. E)'!#/'("/>(8 4,!:,/##(,!)/%(-, !<*&4*1()/8;98 )!"#!$%!&'7 ,*0*%(- 

%!)23 "/+/1. 

5. ?&4!.7"!)/%(* #*'!+!), !,(*%'(,!)/%%23 %/ 4,().*1*%(* 4.!3! C!,#/.(-

"9*#23 "%/%(6 KBD %*4!&,*+&')*%%! ) 4,!>*&& 4!.91*%(- 5!%*1%!:! ,*"9.7'/'/. 

F/ &*:!+%-0%(6 +*%7 #*'!+!.!:(-, !,(*%'(,!)/%%/- %/ 4,*+#*'%2* "%/%(- =5&-

4*,'/, ,*/.("9*'&- ) +)93 !&%!)%23 %/4,/).*%(-3: 

  B!++*,$5/ 4,(%-'(- ,*0*%(6 ) 3!+* ,*0*%(- "/+/1, &)-"/%%23 & %*!<3!+(-

#!&'78 C!,#(,!)/%(- (&3!+%!:! #%!$*&')/ /.7'*,%/'(). 

  B!++*,$5/ 4,(%-'(- ,*0*%(6 ) 3!+* ,*0*%(- "/+/1, &)-"/%%23 & )2<!,!# 

%/(.910*6 /.7'*,%/'()2 (" %*5!'!,!:! #%!$*&')/ "/+/%%23. 

  5/1*&')* -"25/ 4,*+&'/).*%(- ) #*'!+!.!:(( (&4!.7"9*'&- -"25 JE@ [4, 5] – 

:,/C(1*&5(6 -"25, !4*,(,98;(6 (&5.81('*.7%! C9%5>(!%/.7%2#( "/)(&(#!&'-#(, 

(#*8;(#( #*&'! ) 4,*+#*'%!6 !<./&'(, 5!'!,!6 4,(%/+.*$(' (&&.*+9*#26 !<H*5'. 

G&%!)%2#( 4!%-'(-#( JE@ -).-8'&- 4!%-'(- C9%5>(!%/.7%!:! !4*,/'!,/ ( 

(%'*,C*6&%!6 +9:(. 

L9%5>(!%/.7%26 !4*,/'!, ,*/.("9*' C9%5>(!%/.7%!* !'%!0*%(*, &)-"2)/8;** 

-).*%(-, 5!'!,2* 4,*+&'/).-8' !<H*5' #!+*.(,!)/%(-. M,/C(1*&5(# !'!<,/$*%(*# 
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C9%5>(!%/.7%!:! !4*,/'!,/ -).-*'&- 5,9:, )%9',( 5!'!,!:! 4!#*;*% &(#)!. ,*/.(-

"9*#!:! !4*,/'!,!# 5./&&/ C9%5>(6. N!%5,*'%26 )(+ C9%5>(( !4,*+*.-*'&- #%!$*&'-

)!# )3!+%23 ( )23!+%23 +9:, &)-"/%%23 & +/%%2# !4*,/'!,!#. D/".(1/8' !4*,/'!,2 

))!+/–)2)!+/ (%C!,#/>(( ( 4,*!<,/"98;(* !4*,/'!,2 &*'(. B!&.*+%(* ,/"+*.-8'&- 

%/ !4*,/'!,2-)21(&.('*.(, ,*/.("98;(* /%/.('(1*&5(* )2,/$*%(- =.*#*%'/,%!6 #/-

'*#/'(5(, !4*,/'!,2-,/&4!"%/)/'*.(, ,*/.("98;(* 5!%&',95>(( '(4/ 

«IF_THEN_ELSE», ( !4*,/'!, «"/+*,$5/ 4! ),*#*%(» (!4*,/'!,2 +/%%!:! )(+/ %*!<-

3!+(#2 +.- 91*'/ 4!&.*+*6&')(- ) #!+*.( ( 4!")!.-8' !4(&2)/'7 +(%/#(59 !<H*5'/). 

L!,#(,!)/%(* )23!+%23 4*,*#*%%23 !4*,/'!,/ !&9;*&').-*'&-, 5/5 '!.75! &'/%!)-'-

&- (")*&'%2#( )&* *:! )3!+%2* 4*,*#*%%2*. O/5(# !<,/"!#, «&,/</'2)/%(* !4*,/'!,/» 

) )*,0(%/3 &*'( %!&(' /&(%3,!%%26 3/,/5'*,, ( &/#/ /.:!,('#(1*&5/- &*'7 4,*+&'/*' ) 

)(+* /.:!,('#/, !4(&2)/8;*:! 4/,/..*.7%2* )21(&.*%(-. 

?%'*,C*6&%/- +9:/ !'!<,/$/*' !+%! (" #%!$*&')/ -).*%(6, 3/,/5'*,("98;(3 

!<H*5' #!+*.(,!)/%(-. M,/C(1*&5(# !'!<,/$*%(*# (%'*,C*6&%!6 +9:( -).-*'&- !+%!-

%/4,/).*%%/- &',*.5/. F/4,/).*%(* &',*.5( !4,*+*.-*' &)-"7 -).*%(6 ) #!+*.(. N/$-

+/- (%'*,C*6&%/- +9:/ (#**' 9%(5/.7%26 %!#*, ( (#-, -).-8;**&- !<!,!'!# &9;*&'-

)('*.7%!:!. 

@(%'/5&(& JE@ )5.81/*' ,-+ "/4,*'!) ( !:,/%(1*%(6: 

  "/4,*' )21(&.*%(- !+%!6 ( '!6 $* 4*,*#*%%!6 <!.** 1*# !+%(# !4*,/'!,!# 

(5!%&',95>(- «%*!+%!"%/1%!&'7»); 

  "/4,*' (&4!.7"!)/%(- ) 5/1*&')* )3!+%!6 (%C!,#/>(( !4*,/'!,/ (%C!,#/-

>((, -).-8;*6&- ,*"9.7'/'!# *:! ,/&1*'/, ) &.91/*, *&.( ) !<,/"!)/)0*#&- 5!%'9,* !'-

&9'&')9*' !4*,/'!, «"/+*,$5/ 4! ),*#*%( (5!%&',95>(- «+*+.!5»); 

  "/4,*' &!*+(%*%(- /.7'*,%/'()%23 4,!>*&&!) #!+*.(,!)/%(- ) .8<23 !4*,/-

'!,/3 &*'(, 5,!#* !4*,/'!,/ .!:(1*&5!:! &.(-%(- (5!%&',95>(- «"/)(&/%(*»). 

  5/1*&')* 4,(#*,/ ,/&&#!',(# 4,!&'*6098 /.:!,('#(1*&598 #!+*.7 «I*#!-

:,/C(-». E.:!,('#(1*&5/- &*'7 #!+*.(  4,*+&'/).*%/ %/ ,(&. 1. A!+*.7 !4(&2)/*' 

4,!>*&&2, 4,!(&3!+-;(* & %/&*.*%(*# ,*:(!%/ ) '*1*%(* )2<,/%%!:! (%'*,)/./ ),*-

#*%(, ( !<*&4*1()/*' !4,*+*.*%(* 5!.(1*&')/ %/&*.*%(- %/ 5!%*> :!+/  10 ) "/)(&(#!-

&'( !' %/1/.7%!:! "%/1*%(-  1, +!.( 9<2'(-  2, 5!=CC(>(*%'/ *&'*&')*%%!:! 4,(,!&'/ 

 6, #*3/%(1*&5!:! 4,(,!&'/  9. A!+*.7 4!")!.-*' ,/&&#!',*'7 4,!>*&& )! ),*#*%( <./-

:!+/,- (&4!.7"!)/%(8 !4*,/'!,/ «"/+*,$5/» Pt, !4,*+*.-8;*:! "%/1*%(* 4*,*#*%%!6 

%/ 5!%*> '*59;*:! 4*,(!+/ ) 5/1*&')* %/1/.7%!:! "%/1*%(- &!!')*'&')98;*6 4*,*#*%-

%!6 +.- 4!&.*+98;*:! 4*,(!+/: X1(t + 1) = X10(t). N,!#* '!:!, #!+*.7 !4,*+*.-*' )*.(-

1(%9 ',9+!)!:! ,*&9,&/ ,*:(!%/ X12 %/ !&%!)/%(( +!.( ',9+!)!:! ,*&9,&/ X11 ( 5!.(1*-

&')/ (#*8;*:!&- %/&*.*%(- X10.   '/<.(>* 4,()*+*%2 %/(#*%!)/%(- 4*,*#*%%23 #!-

+*.( ( ,/&1*'%2* C!,#9.2, (3 &)-"2)/8;(*. 

 

X5 

X6 

X7 X8 X10 

X9 X11 

X12 

X4 

X1 

X2,3 

+ + • •–

 t

 

3$(. 1. 802,&$)-$F!("+% (!)G -,'!0$ «5!-,2&+H$%» 
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A!&!-!11I! $ &+(F!)1I! H,&-/0I -,'!0$ «5!-,2&+H$%» 

7J,'1I! K!&!-!11I! 3+(F!)1I! K!&!-!11I! 

F/(#*%!)/%(* 4*,*#*%%!6 F/(#*%!)/%(* 4*,*#*%%!6 D/&1*'%/- C!,#9./

 1–  5!.(1*&')! %/&*.*%(- %/ %/-

1/.! :!+/ 

 4 – 5!.(1*&')! 9<2)0*:! 

%/&*.*%(- 

X4(t) = X1(t)*X2(t)  

 2 – +!.- 9<2)0*:! %/&*.*%(-  5 – 5!.(1*&')! !&'/)0*:!&- 

%/&*.*%(- 

X5(t) = X1(t)*X3(t)  

 3 – +!.- !&'/)0*:!&- %/&*.*%(-  7 – *&'*&')*%%26 4,(,!&' 

%/&*.*%(- 

X7(t) = X5(t)*X6(t)  

 6 – 5!=CC(>(*%' *&'*&')*%%!:! 

4,(,!&'/ 

 8 – 5!,*%%!* %/&*.*%(* X8(t) = X5(t) + X7(t)  

 9 – #*3/%(1*&5(6 4,(,!&' %/&*-

.*%(- 

 10 – %/&*.*%(- %/ 5!%*> :!+/ X10(t) = X8(t) + X9(t) 

 11 – +!.- ',9+!)!:! ,*&9,&/  12 – ',9+!)!6 ,*&9,& ,*:(!-

%/ 

X12(t) = X10(t)*X11(t) 

B*,*+/1/ "%/1*%(- %/&*.*%(- ) 5!%>* :!+/ t %/ %/1/.! :!+/ t + 1  

+.- 4!&.*+98;*:! ,/&1*'/ 

X1(t+1) = X10(t) 

 

A*'!+!.!:(- #!+*.(,!)/%(- %/ !&%!)* /.:!,('#(1*&5(3 &*'*6 4,!0./ 9&4*0-

%98 4,!)*,59 %/ 4,/5'(5*. F/ ** !&%!)* <2. &!"+/% ,-+ &(&'*#, =5&4.9/'(,!)/)0(3&- 

) ,/".(1%23 !,:/%("/>(-3, ) '!# 1(&.* ) M!&4./%* D!&&((. @,*+( 4,*+#*'%23 !<./&-

'*6, +.- 5!'!,23 <2.( ,/",/<!'/%2 /.:!,('#(1*&5(* #!+*.(, #!$%! %/")/'7 #/5,!-

=5!%!#(59, 4,!#20.*%%!&'7, 3(#(8, 5!,/<.*&',!*%(*, )!*%%!* +*.!, :!,!+&5!* ( 

&*.7&5!* 3!"-6&')!, =5!.!:(8. @(&'*#/ /)'!#/'("/>(( #!+*.(,!)/%(- «@EBL?D-

?&5,/.87» %/:,/$+*%/ &*,*<,-%!6 #*+/.78  IFQ @@@D, #!+*.7 «D!&&(- 84» – <,!%-

"!)!6 #*+/.78. 

G+%!6 (" 4,(1(% %*+!&'/'!1%!:! ,/&4,!&',/%*%(- &(&'*#2, 4! #%*%(8 ,/",/-

<!'1(5!), &'/./, 5/5 ='! %( 4/,/+!5&/.7%!, !,(:(%/.7%!&'7 ,/",/<!'5(, ) &)-"( 1*# <2-

.! 4,(%-'! ,*0*%(* ,*/.("!)/'7 '*3%!.!:(8 NGMF?ODGF/ ) 0(,!5! (&4!.7"9*#!6 

&,*+* MS Excel. 

D/",/</'2)/*#/- ) &,*+* MS Excel &(&'*#/ (NGMF?ODGF-Excel) 4,*+%/"%/1*%/ 

+.- ,*0*%(- 4,!<.*#2 /)'!#/'("/>(( #!+*.(,!)/%(- %/ </"* /.:!,('#(1*&5(3 &*'*6, 

5/5 %/ ='/4* &!"+/%(- #!+*.*6, '/5 ( %/ ='/4/3 4,!)*+*%(- #!+*.7%23 =5&4*,(#*%'!) ( 

4,(%-'(- ,*0*%(6 %/ (3 !&%!)*. 

@(&'*#/ !,(*%'(,!)/%/ %/ 4!.7"!)/'*.--=5&4*,'/ ) !<./&'( 4,(%(#/*#23 ,*-

0*%(6, +.- 5!'!,!:! #/'*#/'(5/ ( 4,!:,/##(,!)/%(* %* -).-8'&- !&%!)%!6 &C*,!6 

+*-'*.7%!&'(. @!:./&%! 4,(%-'!#9 &!:./0*%(8 ! #(%(#/.7%! +!49&'(#23 "%/%(-3 

4!.7"!)/'*.- 4,*+4!./:/*'&-, 1'! 4!&.*+%(6 (#**' 4,*+&'/).*%(* ! 4,(1(%%!-

&.*+&')*%%23 (.( ),*#*%%23 &)-"-3 4*,*#*%%23, !4(&2)/8;(3 ,*0/*#98 "/+/19, 

)!"#!$%23 (%'*,)/./3 ("#*%*%(- (3 "%/1*%(6, / '/5$* "%/%(* #/'*#/'(5( 4! 5,/6%*6 

#*,* %/ 9,!)%* &,*+%*6 05!.2. 

B!.7"!)/'*.-#( &(&'*#2 #!:9' <2'7 .(>/ &,*+%*:! ( )2&0*:! 94,/).-8;*:! 

")*%/ (4!++*,$5/ 4,(%-'(- ,*0*%(6), / '/5$* %/91%2* &!',9+%(5(, !&9;*&').-8;(* 

(&&.*+!)/%(- %/ !&%!)* #!+*.(,!)/%(- (4!++*,$5/ 4!&',!*%(- #!+*.*6 ( 4,!)*+*%(- 

#!+*.7%23 =5&4*,(#*%'!)). 
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@(&'*#/ 4!++*,$()/*' 4!.%26 >(5. ,/<!'2 & #!+*.78 !' ))!+/ ** /%/.('(1*-

&5!:! 4,*+&'/).*%(- +! #!+*.7%!:! =5&4*,(#*%'/ (,/&1*'/), ,*/.("9*#26 & 4!#!;78 

',*3 !&%!)%23 ,*$(#!): «A!+*.7», «I/%%2*» ( «R5&4*,(#*%'». 

D*$(# «A!+*.7» 4,*+%/"%/1*% +.- ))!+/ ) &(&'*#9 (&&.*+9*#!6 #!+*.(. @4*-

>(C(5/ &,*+2 ,*/.("/>(( %* 4!")!.-*' !<*&4*1('7 ',/+(>(!%%26 :,/C(1*&5(6 ))!+, 

4!='!#9 ) 5/1*&')* /.7'*,%/'()2 ) &(&'*#* (&4!.7"9*'&- ))!+ & 4!#!;78 0/<.!%!), 

&!!')*'&')98;(3 /%/.('(1*&5(# )2,/$*%(-#, ,*/.("9*#2# !4*,/'!,/#( /.:!,('#(-

1*&5!6 &*'(. R5,/%%/- C!,#/ ,*$(#/ 4,*+&'/).*%/ %/ ,(&. 2. D*$(# !<*&4*1()/*' ))!+ 

( ,*+/5'(,!)/%(* !4*,/'!,!), 5!,!'5(3 ( +.(%%23 (#*% 4*,*#*%%23, &(%'/5&(1*&598 

4,!)*,59 #!+*.(, / '/5$* ))!+ ( ,*+/5'(,!)/%(* ** !4(&/%(-. B!,-+!5 ))!+/ !4*,/'!-

,!) 4,!(")!.*%. 

D*$(# «I/%%2*» !<*&4*1()/*' C!,#(,!)/%(* #/&&()!) +/%%23, (&4!.7"9*#23 

) 3!+* #!+*.7%23 =5&4*,(#*%'!).  )!+ "%/1*%(6 4*,*#*%%23 /)'!#/'("(,!)/% <./:!-

+/,- )!"#!$%!&'( :*%*,/>(( 5!%&'/%', / '/5$* "/ &1*' (&4!.7"!)/%(- .(%*6%!6 (%'*,-

4!.->(( "%/1*%(6 ))*+*%%23 4*,*#*%%23. D*$(# 4!")!.-*' 4,!&#/',()/'7 ( ,*+/5'(-

,!)/'7 &9;*&')98;(* #/&&()2. R5,/%%/- C!,#/ ,*$(#/ 4,*+&'/).*%/ %/ ,(&. 3. 

 

 

3$(. 2. 3!L$- «:,'!0G» 3$(. 3. 3!L$- «5+11I!» 

 

D*$(# «R5&4*,(#*%'» 4!")!.-*' 4,!)*&'( =5&4*,(#*%'2 & #!+*.78, 5/5 +.- 

("91*%(- &)!6&') (&&.*+9*#!:! !<H*5'/, '/5 ( +.- C!,#(,!)/%(- (%C!,#/>((, %*!<3!-

+(#!6 +.- 4,(%-'(- &!!')*'&')98;(3 ,*0*%(6.  

@(&'*#/ !<*&4*1()/*' (#('/>(!%%26 ( /%/.('(1*&5(6 &4!&!<2 4!.91*%(- ',*-

<9*#23 ,*"9.7'/'!).   (#('/>(!%%!# ,*$(#* 4!.7"!)/'*.8 4,*+!&'/).-8'&- 4!+&5/"-

5(, !<.*:1/8;(* +!&'($*%(* ',*<9*#!:! ,*"9.7'/'/, ) '!# 1(&.* 4!+&5/"5( ! )3!+%23 

4*,*#*%%23, ).(-8;(3 %/ ,*"9.7'/'2 ,/&1*'/ (&&.*+9*#!6 )23!+%!6 4*,*#*%%!6, ( 

,*5!#*%+9*#23 "%/5/3 (3 4,(,/;*%(6. E%/.('(1*&5(* &4!&!<2, 4!")!.-8;(* 4!.9-

1('7 ,*"9.7'/' <*" (&&.*+!)/%(- 4!.7"!)/'*.*# 4!)*+*%(- &(&'*#2, !&%!)2)/8'&- ( %/ 

1(&.*%%23 #*'!+/3, ) '!# 1(&.* ,*/.("!)/%%23 ) Excel, ( %/ #*'!+/3, !<*&4*1()/8;(3 

%/3!$+*%(( ,*0*%(6 ) !<;*# )(+* (#*'!+ !<,/;*%(- [6]). 

@(&'*#/ 4!++*,$()/*' C!,#(,!)/%(- &,*+2 4,(%-'(- ,*0*%(6, )5.81/8;*6 

,/<!198 '/<.(>9, '/<.(>9 !:,/%(1*%(6 ( :,/C(5( "/)(&(#!&'*6 4*,*#*%%23 !' ),*#*-

%( (.( !' "%/1*%(6 +,9:(3 4*,*#*%%23. R5,/%%/- C!,#/ ,*$(#/ +.- :,/C(1*&5!:! 

4,*+&'/).*%(- ,*"9.7'/'!) 4,*+&'/).*%/ %/ ,(&. 4. 
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3$(. 4. 3!L$- «M"(K!&$-!1)» 

  %/&'!-;(6 #!#*%' &(&'*#/ %/3!+('&- ) &'/+(( ,*/.("/>((. @,*+/ ,*/.("/>(( 

MS Excel, -"25 ,*/.("/>(( Visual Basic for Applications. 

7I*,'I 

1. D*/.("/>(- #*'!+!.!:(( ) &,*+* MS Excel 4!")!.-*' 0(,!5!#9 5,9:9 4!.7"!-
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