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 !"#$%"%$!&$' (")"%" " $ #"*+,"%+,$-. $' !/0*$. 12/3$!"3/ 45/&$ " ."6+ &" +.-

&+!4 ,/(4#%"%"  +-/ -/ +& 7+.%$8"+ &" 7$.6/&$6 !/0*"6" &/7,$6/,/&+ -/ 45/&$5 +6 

4(,".%4 $ 9$($2$  "+ &"45&+- )$.2$7#$&$. :/)+74.%$!+ -/ )" &".%"!&$  +) 

45/&$ ",  +-$ ./ 7,!$ 74% .,/;/ . 9$($ +6, %,"0$ ."6+ 9+,6"#&+ (&"3/ 46/.%+ )" 

8" 7+).%$5/ &" ,"(6$<="3/ $ #+8$5 + (" =45$!"3/. >5/&$  ./  ,+( 4.6/&/ 

+)8+!+,/ &"!$ "!" )"  +,$.%$ 7,/2$(&4 %/,6$&+#+8$-4, ,"(!$-" .7+.+*&+.% )" .!+-/ 

6$.#$ -".&+ $ %/5&+ 9+,64#$</ $ &/ )+0$!="!" 9$($ 4  "+ &"45&4 )$.2$7#$&4 4 

 +-+- .4 -/)$&+ 9+,64#/ !"0&/.  

  ?4)4;$ )" -/ 7,+8,"6,  " + 7+ ."),0"-4, %" + $ 7+ +*$64, 7,$#"8+@/& 

7.$'+9$($5 $6 6+84;&+.%$6" 45/&$ " +.&+!&/ < +#/, .%"#&$6 +*&"!="3/6  

&"-!"0&$-$' )/#+!" $( 2/#+ 47&+8 8,")$!" 7+.%$0/ ./ )" .%/5/&+ (&"3/ *4)/ 

%,"-&$-/ $ )" 45/&$  *+=/ 4+5"!" 7+!/("&+.% ,"(&$' +*#".%$ 9$($ /. A.%+!,/6/&+ 

./ +*/(*/@4-/ )" 45/&$  7+ ("!,</% 4 +.&+!&/ < +#/ ("),0$ 4 7"6;/34 .!/ +.-

&+!&/ 7+-6+!/ $ (" +&/ 9$($ /,  "+ $ +.&+!&4 #+8$ 4 $ 6/%+)+#+8$-4  +-" ./ 

 +,$.%$ 4 9$($2$ 7,$ 7,+45"!"34 9$($5 $' 7+-"!" 4 7,$,+)$. 

  

 

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

 

  !+'($' $'%(')' $( 9$($ / +,8"&$(4-/ ./ 4 </.%+6 ,"(,/)4 ." 7+ -/)&$6 

5".+6 &/)/=&+. B,+8,"6. $ ."),0"-$ +!/ &".%"!/ +*4'!"%"-4:  

- $("*,"&/ ."),0"-/ $( ,/)+!&/ &".%"!/  +-$ ./ .")" +*,"@4-4  +67#/ .&$-/ 

( +,$.%$ ./ $ )/)4 %$!&$ 7,$.%47 9$($5 $6 7+-"!"6", ,")/ ./ %/0$ (")"2$, $( 

!+)/ 7,/2$(&$-" 6/,/3" &" .#+0/&$-$6 "7","%$6" $%).), 

- &+!/ ."),0"-/,  +-$ ./ &".#"3"-4 &" 7,+8,"6 ,/)+!&/ &".%"!/, "#$ ./ +)&+./ &" 

.#+0/&$-/ 9$($5 / 7+-"!/ $#$ &" 7+-"!/ ("  +-/ .4 45/&$2$ 7+ "("#$ 7+./*"& 

$&%/,/.. 

 C/)+.#/) %/6"%. $' ."),0"-" 4 )+)"%&+- &".%"!$ 7,"%$ ,/)+.#/) 

+)8+!","-4;$' ."),0"-" 4 ,/)+!&+- &".%"!$. > +#$ + 4 < +#$ %,/&4%&+ &/ 7+.%+-/ 

%/'&$5 $ 4.#+!$ (" +.%!",$!"3/ &/ $' %/6"%. $' ."),0"-" $( )+)"%&/ &".%"!/, 

&".%"!&$  *$," +&/ ."),0"-/  +-$ 6+84 )" ./ +.%!",/. B+,/) 7+&4@/&$' ."),0"-", 

6+84 ./ ,/"#$(+!"%$ $ %/6/ ("  +-/ 45/&$2$ 7+ "04 7+./*&+ $&%/,/.+!"3/.  

D+,$.&+ -/ )" &".%"!&$  7+(+!/ $.%" &4%/ .%,453" / )" 4 + !$,4 )+)"%&/ &".%"!/ 

+),0/ 7+74#",&" 7,/)"!"3".  

 E!"#$%&' $'%(')' ./ %" +@/ +,8"&$(4-/ ." 7+ -/)&$6 5".+6 &/)/=&+. F4 

7+'"@"-4 45/&$2$  +-$ 4 ,/)+!&+- &".%"!$ &$.4 *$#$ 4.7/<&$. G$= )+74&. / 

&".%"!/ -/ )" 45/&$ , 4( )+)"%&4 7+6+; &".%"!&$ ", .%/ &/ 6$&$646 +.&+!&$' 

(&"3" $( ."),0"-"  +-/ 7,/)!$@" 7,+8,"6 9$($ / 4 +.&+!&+- < +#$. 

 -.!/!+$0 '&(*)$!%(* #10$*&',  +-$ .4 7+./*&+ ("$&%/,/.+!"&$ (" 9$($ 4, 

6+84 ./ +,8"&$(+!"%$  ,+( ,"(&/ ./ 2$-/ 6#")$' 9$($5",".  

 

 

 

 !"# !"$%! 

(4 5"." &/)/=&+, 144 5"." 8+)$<3/) 
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&'( ' )*+*,' 

&'( &".%"!/ 6"%/6"%$ / 4 +.&+!&+- < +#$ -/.%/: )" 45/&$2$ 4.!+-/ 

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

4 7,$,+)$ $ ),4<%!4; )" +.7+.+*$ 45/&$ / (" 7,$6/&4 4.!+-/&$' 6"%/6"%$5 $' 

(&"3" 4 ,/<"!"34 ,"(&+!,.&$' (")"%" " $( 0$!+%&/ 7," ./, )" 7,/).%"!=" +.&+!4 

(" 4.7/<&+ &".%"!="3/ 6"%/6"%$5 +8 +*,"(+!"3" $ (" ."6++*,"(+!"3/;  "+ $ )" 

)+7,$&+./ ,"(!$-"34 6/&%"#&$' .7+.+*&+.%$, 9+,6$,"34 &"45&+8 7+8#/)" &" .!/% 

$ .!/.%,"&+6 ,"(!$% 4 #$5&+.%$ 45/&$ ". 

 

-*+*,' &".%"!/ 6"%/6"%$ / -/.4: 

- .%$2"3/ (&"3" &/+7'+)&$' (" ,"(46/!"3/  !"&%$%"%$!&$' $ 7,+.%+,&$' +)&+." 

$ (" +&$%+.%$ 4 ,"(&$6 7+-"!"6" 4 7,$,+)$, ),4<%!4 $ .!" +)&/!&+6 0$!+%4; 

- .%$2"3/ +.&+!&/ 6"%/6"%$5 /  4#%4,/ 7+%,/*&/ (" ."8#/)"!"3/ 4#+8/ $ 

7,$6/&/ 6"%/6"%$ / 4 ,"(#$5$%$6 7+),45-$6" 5+!/ +!/ )/#"%&+.%$ 

(6"%/6"%$5 + 6+)/#+!"3/), (" 4.7/<&+ &".%"!="3/ +*,"(+!"3" $ 4 =45$!"3/ 

4 ,"); 

- ,"(!$-"3/ 45/&$ +!$' .7+.+*&+.%$ 7+.6"%,"3", +7"0"3" $ #+8$5 +8, 

 ,$%$5 +8, "&"#$%$5 +8 $ "7.%," %&+8 6$<=/3"; 

- ,"(!$-"3/  4#%4,&$', ,")&$', /%$5 $' $ /.%/%. $' &"!$ " 45/&$ ",  "+ $ 

7+*4@$!"3/ 6"%/6"%$5 / ,")+(&"#+.%$; 

- .%$2"3/ .7+.+*&+.%$ $(,"0"!"3" 6"%/6"%$5 $6 -/($ +6, -".&+.% $ 7,/2$(&+.% 

$(,"0"!"3" 4 7$.6/&+6 $ 4.6/&+6 +*#$ 4; 

- 4.!"-"3/ +.&+!&$' 5$3/&$2" + . 47+!$6", ,/#"2$-"6" $ 7,/.#$ "!"3$6"; 

- ."!#"@$!"3/ +.&+!&$' +7/,"2$-" . 7,$,+)&$6, 2/#$6, ,"2$+&"#&$6 $ ,/"#&$6 

*,+-/!$6",  "+ $ 4.!"-"3/ +.&+!&$' .!+-.%"!" %$' +7/,"2$-"; 

- 47+(&"!"3/ &"-!"0&$-$' 8/+6/%,$-. $' +*-/ "%": #$&$-", 9$84," $ %/#" $ 

,"(46/!"3/ 3$'+!$' 4("-"6&$' +)&+."; 

- +.7+.+*="!"3/ 45/&$ " (" 7,/2$(&+.% 4 6/,/34, 2,%"34 $ 8/+6/%,$-. $6 

 +&.%,4 2$-"6"; 

- 7,$7,/6" 45/&$ " (" ,"(46/!"3/ +)8+!","-4;$' ."),0"-" 7,$,+)&$' $ 

%/'&$5 $' &"4 "; 

- $(8,"@$!"3/ 7+($%$!&$' +.+*$&" 45/&$ +!/ #$5&+.%$  "+ <%+ .4: 

.$.%/6"%$5&+.%, 47+,&+.%, %"5&+.%, 4,/)&+.%, +*-/ %$!&+.%, ."6+ +&%,+#" $ 

.6$."+ (" ."6+.%"#&$ ,"); 

- .%$2"3/ &"!$ " $ 46/<&+.%$ 4  +,$<;/34 ,"(&+!,.&$' $(!+," (&"3". 

 

 

  ./01*2'34' )*+*,' 

  >5/&$ / %,/*" +.7+.+*$%$ )": 

-  .'!"%/ 7+%,/*4 4!+@/3" &/8"%$!&$' *,+-/!", 47+(&"-4 .%,4 %4,/ . 47+!" 2/#$' $ 

,"2$+&"#&$' *,+-/!", 7+-6+!/ .47,+%&+8 *,+-", ,/2$7,+5&+8 *,+-" $ "7.+#4%&/ 

!,/)&+.%$ *,+-"; 

-  47+(&"-4 $ ."!#")"-4 +.&+!&/ ,"54&. / +7/,"2$-/ 4 . 47+!$6" Z $ Q $ 7+%74&+ 

4!/0*"-4 $(!+@/3/ %$' +7/,"2$-", 4(  +,$<;/3/ 3$'+!$' .!+-.%"!"; 
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-  6+84 )" 5$%"-4 $ .".%"!="-4 ,"(&/ -/)&+.%"!&$-/ $(,"(/ ." ,"2$+&"#&$6 

*,+-/!$6" $ $(,"54&"-4 3$'+!4 *,+-/!&4 !,/)&+.%; 

-  47+(&"-4 $ 46/-4 )" ,/<"!"-4 -/)&+.%"!&$-/ -/)&"5$&/ $ &/-/)&"5$&/ 4 . 474 

,"2$+&"#&$' *,+-/!"; 

-  ,"(46/-4 7,+2/&%&$ &"5$& $(,"0"!"3" $ 46/-4 )" %"- ,"54& 7,$6/34-4 4 7," .$; 

-  47+(&"-4  #".$9$ "2$-4 %,+48#+!" $ 5/%!+,+48#+!" $ (&"-4 3$'+!" +.&+!&" 

.!+-.%!"; 

-  .'!"%/ ,/#"2$-4 7+)4)",&+.%$ $ 3/&" .!+-.%!" $ 46/-4 )" -/ 7,$6/34-4 4 

$(!+@/34 +.&+!&$'  +&.%,4 2$-" %,+48#" $ 5/%!+,+48#"; 

-  .'!"%/ -/)&" +.% 7+!,<$&" 8/+6/%,$-. $' 9$84," $ &"45/ 7,"!$#" + 

$(,"54&"!"34 7+!,<$&" %,+48#+!", 7","#/#+8,"6" $ ),48$' 5/%!+,+48#+!"; 

-  7,$6/34-4 7,"!$#" (" $(,"54&"!"3/ 7+!,<$&/ %,+48#" $ 5/%!+,+48#" 4 ,"(&$6 

7," %$5&$6 (")"2$6"; 

-  4.!"-"-4 /#/6/&%/ )/)4 %$!&+8 (" =45$!"3" (7,"!$#&+ 9+,64#$."3/ %!,@/3"; 

7,"!$#&+  +,$<;/3/ .!$' !/(&$ " "$", "$#$", " &",+5$%+ "" + ... +&)" ... " $ "" + 

$ ."6+ " +"; +./%/ 7+%,/*4  (" $(!+@/3/6 )+ "(" $ 46/-4 )" %+ ,")/ 4  

-/)&+.%"!&$-$6 .#45"-/!$6"). 

 

-2 34256 738932:2 

&05' 617803'  

B+-"6 &/8"%$!&+8 *,+-". H 47 2/#$' *,+-/!" (Z). G/#$ *,+-/!$ &" *,+-/!&+- 7,"!+-.  

H47,+%"& *,+-. I7.+#4%&" !,/)&+.% 2/#+8 *,+-". >7+,/@$!"3/ 2/#$' *,+-/!". 

1.&+!&/ ,"54&. / +7/,"2$-/ . 2/#$6 *,+-/!$6" $ 3$'+!" .!+-.%!". 

 

9*,'74*54' 617803'  

H 47 ,"2$+&"#&$' *,+-/!" (Q). B,$ "($!"3/ ,"2$+&"#&$' *,+-/!" &" *,+-/!&+- 

7,"!+-. >,/@/&+.% . 47" Q. 

C"54&. / +7/,"2$-/ 4 . 474 Q $ 3$'+!" .!+-.%!". 

A(,"($ . ,"2$+&"#&$6 *,+-/!$6". 

J/)&"5$&/ $ &/-/)&"5$&/ 47+(&"%$' +*#$ " – ,/<"!"3/ $ 7,$6/&". 

B,+2/&"% $ 7,$6/&/. 

 

"17:;*7  

K,+48"+; +)&+. .%,"&$2", !,.%/ %,+48#+!" 7,/6" .%,"&$2"6". >8#+!$ %,+48#", (*$, 

48#+!", !,.%/ %,+48#+!" 7,/6" 48#+!$6". 1)&+. $(6/@4 .%,"&$2" $ 48#+!" %,+48#". 

D+&.%,4 2$-/ &/ $' 48#+!" (60°, 120°, 30°, 45°, 75°, 135°). 

B+)4)",&+.% %,+48#+!" ($&%/,7,/%"2$-"). 1.&+!&" 7,"!$#" + 7+)4)",&+.%$ 

%,+48#+!"; (" =45$!"3/ + -/)&" +.%$ "&"#+8&$' /#/6/&"%". 1.&+!&/  +&.%,4 2$-/ 

%,+48#+!".  

17$."&"  ,40&" #$&$-" + + %,+48#" $ 47$."&" 4 3/8", !$.$&" $ %/0$<&" )40. 

L/%$,$ (&"5"-&/ %"5 / 4 %,+48#4 $ 3$'+!"  +&.%,4 2$-". 
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<023717:;*7  

L/%!+,+48"+; !,.%/ 5/%!+,+48#+!" ( !"),"%, 7,"!+48"+&$ , 7","#/#+8,"6, ,+6*, 

%,"7/(, )/#%+$)); 48#+!$ 5/%!+,+48#". 

B","#/#+8,"6, .!+-.%!"; 7+-"6 2/&%,"#&/ .$6/%,$-/. M,.%/ 7","#/#+8,"6"; 

7,"!+48#$ 7","#/#+8,"6$. D+&.%,4 2$-/ 7","#/#+8,"6". 

K,"7/(, .!+-.%!", .,/)3" #$&$-"; !,.%/ %,"7/(", -/)&" + ," $ %,"7/(. 1.&+!&/ 

 +&.%,4 2$-/ %,"7/(". 

 

=731>'4* ?023717:;5* ' 217:;5*  

B+-"6 7+!,<$&/ 9$84,/ - 7+!,<$&" 7,"!+48"+&$ ". 

J/)&" +.% 7+!,<$&" 9$84,". B+!,<$&" 7","#/#+8,"6", %,+48#", %,"7/(". B+!,<$&" 

5/%!+,+48#" . &+,6"#&$6 )$-"8+&"#"6". 

@*/7A04*: 1*"!/(&" .4 5/%$,$ -/)&+5".+!&" < +#. " 7$.6/&" (")"% " 8+)$<3/ (." 

$.7,"! "6" 4 47&+ 8 5".+!"). 

 

;2<6; 8-=>236>2?2 738932:2 

 

C")$ #" </8 7#"&$,"3" &".%"!/ )"-/ ./ +,$-/&%"2$+&$ 7,/)#+8 *,+-" 5".+!" 

7+ %/6"6" 7+ 6+)/#4 (4 47"& *,+- 5".+!" (" %/64; *,+- 5".+!" (" +*,")4, *,+- 5".+!" 

(" 7+&"!="3/ $ 4!/0*"!"3/) 

 

&05' 617803'  ( 24; 9 + 15 ) 

9*,'74*54' 617803'  ( 45; 17 + 28 ) 

"17:;*7  ( 30; 13 + 17 ) 

<023717:;*7  ( 20; 8 + 12 ) 

=731>'4* ?023717:;5*  ' 217:;5*  ( 17; 7 + 10 ) 

 &05' 617803'. B,+<$,$!"3/6 .$.%/6" N0, 7,$,+)&$' *,+-/!" ." &4#+6, 

&".%"-/ .$.%/6 2/#$' *,+-/!" Z,  "+ . 47  +-$ -/ 7,+<$,/& &/8"%$!&$6 2/#$6 

*,+-/!$6" $ &"  +-$ ./, ." N0, %" +@/ 7,+<$,4-/ (&"5/3/ +7/,"2$-" $ ,/#"2$-". 

E$)" %$5 " 6+%$!"2$-" )" ./  ,/&/ ." +!$6 7,+<$,/3/6  "+ 7,!$6, " &/ )" ./ 

+)6"' $)/ &" 7,+<$,/3/ )+ . 47" Q ,"2$+&"#&$' *,+-/!", .".%+-$ ./ 4 %+6/ <%+ -/ 

%+ 7,+<$,/3/ -/)&+.%"!&$-/ $ <%+ .4 $&%/,7,/%"2$-/ &" *,+-/!&+- 7,"!+- -".&$-/. H 

),48/ .%,"&/, 7,.%/& Z 2/#$' *,+-/!" -/ (&"5"-&" 6"%/6"%$5 " .%,4 %4," ."6" 7+ 

./*$, 7" $ %4 3/8+!4 "4%+&+6&+.% %,/*" $6"%$ 4 !$)4. 

B,!$  +,"  4 +!+6 7,+<$,/34 5$&$ )+)"!"3/ &/8"%$!&$' 2/#$' *,+-/!" 

. 474 N0, " 7,$,+)&$ *,+-/!$ 4 %+6 <$,/6 . 474 .#+!/  "+ 7+($%$!&$ 2/#$ 

*,+-/!$. >( %+ %,/*" $.%";$ (&"5/3/ %$' *,+-/!"  +-/ +&$ $6"-4 &" ,"(&$6 . "#"6" 

(%/,6+6/%",. +-, %"*#$ #$9%", $%).). D") -/ n +(&" " (" 7,$,+)&/ *,+-/!/, -n *$;/ 

+(&" " (" &/8"%$!&/ *,+-/!/ $ 7,$ %+6:    

#  n $ –n 5$&/ "', %#",!($*@ /,!A0)', 

# n -/ '"%!.#($' ),0+$!%( (" +*" *,+-": n $ –n. 
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B+,/@/3/ 2/#$' *,+-/!" +.#"3" ./ $&%4$%$!&+ &" 3$'+!+6 7,/).%"!="34 

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

7,/).%"!4 $)/ $ +&" + 4.6/,/&+- )40$  "+ „'+)4“ +) %"5 / &4#" )+ %"5 /  +-" 

7,/).%"!=" %"- *,+-. K/,6$& „4.6/,/&" )40“ &/ %,/*"  +,$.%$%$ 4 " %4/#&+- 

&".%"!$ -/, %+ 7,/).%"!="3/ +.%"-/ &" &$!+4 8,"9$5 $' %/'&$ ".  

H"*$,"3/ 4 . 474 Z $&%/,7,/%$," ./  "+ &".%"!="3/ „'+)+!"“ %-. 

&".%"!="3/ 4.6/,/&$' )40$. B+.#/ ,")" ."  +& ,/%&$6 7,$6/,$6" ( +-$ *$ *$#$ 

.$.%/6"%. $ 8,47$."&$ $ ("7$.$!"&$,  "+ &" 7,$6/,, (-7) + 4, (-3) + (-5) $%). 

7,/#"($ ./ &" )/9$&$."3/ (*$,": 

 

1. m > n:  m + (-n) = m – n,   (-n) + m = m – n,   (-m) + (-n) = -(m + n) 

  (-n) + (-m) = -(m + n), 

 

2. m < n:  m + (-n) = -(n – m),   (-n) + m = -(n – m),   (-m) + (-n) = -(n + m) 

  (-n) + (-m) = -(n + m). 

 

1!+ ,"<5#"3$!"3/ -/ $()!"-"3/ %$7$5&$' .#45"-/!" 4  +-$6" 7+.%47"  

."*$,"3" 4!/  $6" &/<%+ .7/2$9$5&+ $  " +, 4 .%!",$, $(!+)$6+ ."*$,"3/ 

 +& ,/%&$' *,+-/!".  

 A( 8+,3/ )/9$&$2$-/ &/7+.,/)&+ .#/)$ (" +&  +64%"%$!&+.%$. 

I.+2$-"%$!&+.% ."*$,"3" -/ +)6"' 7,$'!"%=$!"  ") ./ !$)$  "+ .#"8"3/ „'+)+!"“, 

"#$ ./ 6+0/ $ )+ "("%$ 4 -/)&+6 *,+-4 .#45"-/!" (" 4 .!$6 +.%"#$6 )+ "($!"3/ )"%$ 

 "+ !/0*"3" .!,.%"&" 6/@4 (")"% /). 1)4($6"3/ 4 .$.%/64 Z )/9$&$</ ./  "+ 

."*$,"3/ ." .47,+%&$6 *,+-/6, 7" -/ 7+%,/*&+ $.%";$ )" -/ ."), 4 +!+6 .$.%/64, %" 

+7/,"2$-" 4!/  $(!+)=$!". 

 B+.#/ $(8,")3/ .$.%/6" (Z, +) –  a)$%$!&/ 8,47/ 2/#$' *,+-/!", 7,/#"($ ./ 

&" 4!+@/3/ 6&+0/3" $ $(8,")34 .$.%/6" (Z, +, ·) – 7,.%/&" 2/#$' *,+-/!". B,!+ ./ 

)/9$&$</ 6&+0/3/ ." 7+($%$!&$6 *,+-/6 ( +-/ ./ .'!"%"  "+ 7+&+!=/&+ 

."*$,"3/): 

                                    n·(-m) = -n·m 

 

(N&"  +.%"-/ $.%$, "#$ ./ "7.+#4%&" !,/)&+.% 7+!/;"!" n 74%"). N"%$6 ./ +.6$<="!" 

6&+0/3/ ." -1,  "+ 7,/4.6/,"!"3/ )40$ (%-.  "+ .$6/%,$-" 4 +)&+.4 &" %"5 4 0). B+ 

)/9$&$2$-$ -/:  

(-1)·" = -". 

 

O&+0/3/ ." –n 4($6" ./  "+ 7,/4.6/,"!"3/ $ 7+!/;"3/ "7.+#4%&/ !,/)&+.%$ n 

74%": 

(-n)·m = -n·m,   (-n)·(-m) = n·m 

 

(B+($%$!&/ *,+-/!/ &/ %,/*" 7$."%$  "+: +n, &$%$ &"%,7"!"%$ ("8,")/ ./6 8)/ ./ 

6/3" .6$."+ $#$ 8)/ *$ )!" (&" " .%"-"#$ -/)"& 4( ),48$). 

 H!+-.%!"  +64%"%$!&+.%$ $ ".+2$-"%$!&+.%$ 6&+0/3" $(!+)/ ./ &" +.&+!4 

+!/ )/9$&$2$-/ (+7/% 4 .#45"-4 7", 7,$6/,", " +.%"#$ .#45"-/!$ ./ 4!,.%/ 6/@4 

(")"% /). H!4)" 7,!+ )+#"(/  +& ,/%&$ 7,$6/,$ 6&+0/3", 7" ./ 7+.#/ 3$' )"-4 
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8+,/ &"!/)/&/ +7<%/ 9+,64#"2$-/. :" .#$5"& &"5$& %,/*" $(!/.%$ )$.%,$*4%$!&$ 

(" +&.  

 >!,.%$6+ $ +!4 !"0&4 4*/7A04:: &","%$!&+ $(,"0"!"3/ )/9$&$2$-" $ 

.!+-.%"!" -/ )$)" %$5 $ !,#+ +7,"!)"&+, "#$ +&+ 6+," )" .#/)$ $(" 6"%/6"%$5 $ 

7,/2$(&$' 9+,64#"2$-", " &/ )" $6 7,/%'+)$. :"  ,"-4 +!/ %/6/ %,/*" )"%$ 7,/8#/) 

+.&+!&$' .!+-.%"!" ( +-" $.%$54 .%,4 %4,4 4,/@/&+8 7,.%/&")  +,$.%/;$ ", b, c, $%). 

 "+ +(&" / (" 7,+6/&=$!/ (" &/ +&/  +-$6" ./ $.%$5/ (&"  2/#+8 *,+-"). 

 9*,'74*54' 617803'. B,+<$,/3/ . 47" Q+ 7+($%$!&$' ,"2$+&"#&$' 

*,+-/!" %/5/ &" 7+%74&+ "&"#+8"& &"5$&  "+ $ 7,+<$,/3/ . 47" N0, 7,$ 5/64 ./ 

%,/*" 7+($!"%$ &" +)8+!","-4;/ 7+.%47 / 7,$6/3/&/ 4 .#45"-4  +&.%,4 2$-/ 

.$.%/6" Z $ %$6/ . ,";$!"%$ $(#"8"3/. D") -/ r ∈ Q+, &/8"%$!&/ ,"2$+&"#&/ *,+-/!/ 

%,/*" +(&"5"!"%$ 7$<4;$ -r $ %" +@/ $(*/8"!"%$ &/7+%,/*&+ &"%,7"!"3/ ("8,")". 

E/=/3/ 4 .$.%/64 ,"2$+&"#&$' *,+-/!" Q +.6$<="!" ./  "+ 6&+0/3/ 

,/2$7,+5&$6 *,+-/6, 7" %,/*" $.%";$ )" -/ .") %" +7/,"2$-" 4!/  $(!+)=$!" (./6 

)/=/3" ." 0,  ") %,/*" ,/;$ )" %" !+ )/=/3/ &/6" .6$.#"). :"  ,"-4, .$.%/6"%$(4-4 

./ +.&+!&" .!+-.%!"  "," %/,$.%$5&" (" .$.%/6 Q  "+ (" .%,4 %4,4  +-" -/ 4,/@/&+ 

7+=/.  

  K/64 10>*3*B0 80+4*?'4* ' 4080+4*?'4* +*,"@$!"%$ 7+.#/ 7,+<$,/3" 

*,+-/!&$' .$.%/6" )+ . 47" Q ,"2$+&"#&$' *,+-/!". K/  ." +!$6 . 47+6 %+ 

,/<"!"3/ -/ $(!+)=$!+ */( 7+(&"%$' +8,"&$5/3" (" 4( 7,+<$,/3/ Z, )+!+=&+ -/ 

&"!/.%$ ,/<$!+.% -/)&"5$&" +*#$ "  x + b = c 4 %+6 . 474). J/)&"5$&"  ax + b = c 

,/<"!" ./ 4 )!"  +," ": ax = b – c (!/(" ."*$,"3" $ +)4($6"3"),  x = (b – c): a (!/(" 

6&+0/3" $ )/=/3"). B+<%+ ./ #" + )+ "(4-/ )" $(,"(  ax  ,".%/ ." x, " + -/  a>0, " 

+7")" " + -/  a<0  ($( x1 > x2  .#/)$ )" -/ ,"(#$ "  ax1 – ax2 = a(x1 – x2) 7+($%$!&" ("  

" > 0, " &/8"%$!&" ("  a < 0), ,/<"!"3/ &/-/)&"5$&/  ax + b > c $(!+)$ ./ %" + <%+ ./ 

7,!+ ,/<$ -/)&"5$&"  ax + b = c $ &"@/ 3/&+ ,/</3/ x0, 7" -/ %")" ,/</3/ +!/ 

&/-/)&"5$&/  x > x0 ("  a > 0, a x < x0  ("  " < 0. E" #/, 7,$6/34-/ ./ $.%" 6/%+)"  +-4 

.4  45/&$2$  47+(&"#$  4  7,/%'+)&"  )!"  ,"(,/)".  H#$5&+  ./ ,/<"!" $ &/-/)&"5$&"    

ax + b < c. H -/)&/ .%,"&/, +!" "! 7+.%47"  -/ $&.%,4 %$!&$-$ -/, ./ $.%$5/ -/)&+ 

!"0&+ .!+-.%!+  +-/  ".&$-/ .#+!$  "+ 6+&+%+&+.% #$&/",&/ 94& 2$-/, " . ),48/ 

.%,"&/ ,/</3/ ./ „#+!$“, " &/ 7+.%47" ./ 9+,6"#&$-/ $.%$2"3/6 / !$!"#/&%&$' 

4.#+!". D") ./ *$,"-4 &/<%+ .#+0/&$-$ 7,$6/,$ -/)&"5$&" $ &/-/)&"5$&", 

7,+6/&=$!" x %,/*" )" ."6+ -/)"&74% 9$84,$</ (&7,. 3·(7x – 4) = 25 $ .#.). 

C/<"!"-4;$ %/ .%4"#&/ 7,+*#/6/ .".%"!="3/6 $ ,/<"!"3/6 +)8+!","-4;$' 

-/)&"5$&" $ &/-/)&"5$&",  +,$.%$ ./ +!" !,.%" 6"%/6"%$ / 4 .#45"-4 7," %$5&$' 

(")"%" " $ %" + ."8#/)"!" 3/&" 7,$6/&".  

 B+-64 /17,042* %,/*" 7+.!/%$%$ 7+./*&4 7"034  "+ &"5$&4 $. "($!"3" 

 +#$5$&. $' +)&+."  +-$ ./ -"!="-4 4 .!" +)&/!&+- 47+%,/*$. O/@4%$6, &/ %,/*" +) 

%+8 .%!","%$ „7,+2/&%&$ ,"54&“, $(!+)/;$ $ 7"6%/;$ 7+./*&" 7,"!$#" $ +*,".2/. 

J/)&+.%"!&+, 7,+2/&%/ %,/*" .'!"%$%$  "+ ,"(#+6 / ." $6/&$+2/6 100, " 45/&$2$ 

%,/*" )" &"45/ (&"5/3/ $(,"("  "+ <%+ .4 „5$&$ 60%“, „.&$0/&+ (" 7%“, 

„7,+$(!+)3" -/ 7+!/;"&" (" 12,5%“ $%).  

 C07A021'8*. > +!+6 7/,$+)4 &".%"!/ 6"%/6"%$ / )"-4 ./ )/9$&$2$-/ 

8/+6/%,$-. $' 9$84,": %,+48#",  !"),"%", 7,"!+48"+&$ ", ,+6*", 7","#/#+8,"6", 

%,"7/(" $ 5/%!+,+48#" $. "("&/ $.%$2"3/6 3$'+!$'  "," %/,$.%$5&$' .!+-.%"!" ($ 

4 %/,6$&$6" .%,"&$2" $ 48#+!"). K,/*" $.%$2"%$ $ #+8$5 4  #".$9$ "2$-4  #"." 
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+!$' 9$84," ( !"),"% -/ 7,"!+48"+&$ , 7,"!+48"+&$  -/ 7","#/#+8,"6). >  #".$ 

%,+48#+!", +.6$.#$%$ ,/#"2$-4 7+)4)",&+.%$ $(,"0"!"-4;$ -/ 7,/ + -/)&" +.%$ 

/#/6/&"%" – .%,"&" $ 48#+!" %,+48#". A(!/.%$ -/)&+.%"!&" %!,@/3" + (*$,4 48#+!" 4 

%,+48#4 $ .7+="<3/6 48#4 %,+48#", + !$.$&$  "+ .$6/%,"#$ -/)&" + ," +8 

%,+48#", + +)&+.4 .%,"&" $ 48#+!" %,+48#".  

 N"7"($%$ )" ./ 5/%!+,+48"+ ,"(#"0/ &" %,+48#+!/, 7" +)&+. 7+)4)",&+.%$ 

 +,$.%$ $ (" $(!+@/3/ &/ $' #" $' .!+-.%"!" 7+-/)$&$' !,.%" 5/%!+,+48#+!": 

-/)&" +.% )$-"8+&"#" 7,"!+48"+&$ ", &+,6"#&+.% )$-"8+&"#"  +) ,+6*", 4("-"6&+ 

7+#+!=/3/ )$-"8+&"#" 7","#/#+8,"6" $ .#. B+<%+ ;/ +!+ *$%$ 7,!$ 7,$6/,$ 

)/)4 %$!&+8 (" =45$!"3", )+ "(/ %,/*" $(!+)$%$ 7+ -".&+6 7#"&4 $ ." -".&+ 

$.%" &4%$6 7,/%7+.%"! "6" $ 7,+2/)4,"6" )+ "($!"3". :/ %,/*"  +,$.%$%$ 7+-"6 

7+)4)",&+.%$ 7,$6/34-4;$ 8" &" 7,+$(!+=&/ 9$84,/ (./6, 6+84;/, 4 .#45"-4 

7","#/#+8,"6" $ %,"7/(",  ") 6+0/ $6"%$ .6$."+ ,"(#+0$!/ 7+)4)",&+.%$). 

 K,/*" ./ +.#"3"%$ &"  "," %/,$.%$5&" ($ $(!/)/&") .!+-.%!" 7,$ $(!+@/34 

-/)&+.%"!&$-$'  +&.%,4 2$-" 7+6/&4%$' 8/+6/%,$-. $' 9$84," $  +&.%,4 2$-/ ." 

3$6" 7+!/("&$6 /#/6/&%$6" ((&"5"-&$6 %"5 "6", )40$6", 48#+!$6"). D+&.%,4 2$-/ 

4 8/+6/%,$-$ $6"-4 !/#$ $ +*,"(+!&+-,"(!+-&$ (&"5"- -/, ./ %$6/, &" +!+6 &$!+4 

&".%"!/, )+ "(4-/ /8($.%/&2$-" 8/+6/%,$-. $' +*-/ "%" 5$-$ .4 /#/6/&%$ (")"%$.  

 J/)&"5/3/ 7+!,<$&" 8/+6/%,$-. $' 9$84," +.6$<="!" ./ &"  #".$5&$ 

&"5$&, +.#"3"-4;$ ./ &" 7+-6+!/ ,"(#+0$!/ $ )+74&. / -/)&" +.%$. H"6" 7+!,<$&" 

9$84,/ .'!"%" ./  "+ 6"8&$%4)" (!/#$5$&") %-. 7+.%+-$ ."6$6 7+.%+-"3/6 )"%/ 

9$84,/ $ &/ $(,"0"!" ./  "+ +)&+. 7,/6" )"%+- -/)$&$5&+- 6"8&$%4)$, ./6  ") -/ 

%" + %+ 7+./*&+ 9+,64#$."&+ ()"-4;$ )40$&/ 4 2/&%$6/%,$6" $ .#.). B,$ %+6 ./ 

4($6" )" .4 7+!,<$&/ 7+)4)",&$' %,+48#+!" -/)&" /, " (" 7,"!+48"+&$  5$-/ .4 

)40$&/ .%,"&$2" $(,"0/&/ ." " $ b, 4($6" ./ )" -/ 3/8+!" 7+!,<$&" "·b. D") .4 

.%,"&$2/ " $ b $(,"0/&/ 6/,&$6 *,+-/!$6", ,/#"%$!&+ )"%" )40$&. " -/)$&$2", 

$(,"( "·b .'!"%" ./  "+ 7,+$(!+) *,+-/!"  +-$6 ./ 7+!,<$&" $(,"0"!" 7,/ + 

+)8+!","-4;/ -/)$&$2/ (" 7+!,<$&4. B+#"(/;$ +) 7+!,<$&/ 7,"!+48"+&$ ", 

)+743"!"3/6 $ ,"(#"8"3/6, $(!+)/ ./ 9+,64#/ (" 7+!,<$&4 7","#/#+8,"6", 

%,+48#" $ %,"7/(".  

 H!" " + %,/*" 4 =45$%$ 7," %$5&/ 7,$6/&/ ,"54&"3" 7+!,<$&" ,/"#&$' 

+*-/ "%" &" <%+, 4+.%"#+6, ".+2$," ."6$ &"($! „8/+6/%,$-"“. 

 E+)"-6+  "+ +7<%4 &"7+6/&4 )" -/ $&.%,4 %$!&+ )" ./ 4( .!/ ."),0"-/ 

&"!+)/ $.%+,$-. $ 7+)"2$, 4 "(4-4;$ &" !,/6/, 7,$#$ / $ (&"5"-&/ .%!","+2/ 4 %$6 

)"#/ $6 !,/6/&$6", "#$ )+)"-4;$ $  +6/&%",/  +-$6" ./ 4 "(4-/ &" 7,/)&+.% 

."!,/6/&+8 $(#"8"3" 6"%/6"%$ /.  

 

E1EIK:A CIE 

 

 H"),0"-$ )+)"%&+8 ,")" 6+,"-4, 7,/ .!/8", *$%$ !/("&$ (" ."),0"-/ +!+8 

,"(,/)" $ &" %"- &"5$& *$%$ 3$'+!" $&%/&($!&$-" +*,")". >( %+, 6+84 )" ./ $("*/,4 

$ .!/ ),48/ ("&$6=$!/ %/6/ !+)/;$ ,"54&" )" .4 *$%&+ ."),0"-&/. B,/7+,454-/ ./ 

)" ,4 +!+)$+2$ .%,45&$' !/;"  +&%" %$,"-4 )+*,+ "9$,6$."&/ .%,45&/ 

$&.%$%42$-/,  "+ <%+ .4 E,4<%!+ 6"%/6"%$5"," H,*$-/, O"%/6"%$5 " 8$6&"($-", 

DOO "I,'$6/)/.", $%). 

 


