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1.1 #D989? < A9CD9DO6ABEFP HGA>J<< 

1.1.1 #BASF<9 CD989?4 

$0AA<>B@8< DC=:F8R y = f(x) 8 55 3@0D8:: 

 

 

�848<,  GB> 5A;8 х 1C45B ?@8=8<0BP 7=0G5=8S, 1;87:85 : G8A;C 4, B> 7=0G5=8S A0<>9 
DC=:F88 1C4CB ?@81;860BPAS : G8A;C А, B> 5ABP, 2 =0H5< A;CG05, 4 1C45B S2;SBPAS 
?@545;>< 4;S х, B>340 G8A;> А 1C45B ?@545;>< 4;S DC=:F88 f(x). 

�048< >?@545;5=85: 
Ч<E?B А =07O205BAS CD989?B@ HGA>J<< y = f(x), 5A;8 ?@8 =5>3@0=8G5==>< 

?@81;865=88 х : G8A;C 4, 7=0G5=8S DC=:F88 <0;> G5< >B;8G0RBAS >B G8A;0 А. 
"1>7=0G05<:             = A 

#@545; DC=:F88 1C45B 7028A5BP >B ?@545;P=>3> 7=0G5=8S E!!! 
 

1.1.2 �OK<E?9A<9 CD989?B6 

 

 %6B=EF64 CD989?B6 

1. lim(u   v) = lim u   lim v 

2. lim(u · v) = lim u · lim v 

3. lim a = a (345 0 – QB> G8A;>) 

4. lim (a · u) = a · lim u 

5. lim 
   = 

           ,  lim v    

6. lim    =          

#CABP 40=0 DC=:F8S C = 3E5
 – 2E + 1. !0945< 55 ?@545; ?@8 E   -2 

1. !?>A>5 (?> A6>9AB64<):                     = 3·             - 2·            +            = 3· (- 2)
5
 – 2(-2) + 1 

= - 96 + 4 + 1 = - 91 
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2. !?>A>5 (=5?>A@54AB65==O9): 

+B>1O 2OG8A;8BP ?@545; DC=:F88 y = f(x), ?>4AB028< 2 D>@<C;C DC=:F88 ?@545;P=>5 
7=0G5=85 х.                     =  = 3· (- 2)

5
 – 2(-2) + 1 = - 96 + 4 + 1 = - 91 

 

&0: :0: =5?>A@54AB25==O9 A?>A>1 =081>;55 ?@>AB>9, 4>3>2>@8<AS, GB> 2OG8A;SBP 
;R1>9 ?@545; 2A5340 1C45< ?OB0BPAS =5?>A@54AB25==>! 

 

1.1.3 �9E>BA9KAB 5B?PL<9 < 59E>BA9KAB @4?O9 69?<K<AO 

�?@545;5=85: �5;8G8=0 =07O205BAS 59E>BA9KAB 5B?PLB=, 5A;8 55 ?@545;0 =5 ACI5AB2C5B. 
(0:B >BACBAB28S ?@545;0 70?8AO205< A ?><>IPR A8<2>;0   

                

 

#D<@9D 1: !09B8 ?@545; DC=:F88 C =      , ?@8 E     

$5H5=85:              = 
      = 

     = 
   =   

#@8 QB>< @0AAC6405< B0::   - QB> =5 :>=:@5B=>5 G8A;>, 0 :0:0S-B> >G5=P 1>;PH0S 
25;8G8=0; 2>72>48< QBC 1>;PHCR 25;8G8=C 2 AB5?5=P – ?>;CG05< 5I5 1>;PH5 25;8G8=C, 
B.5.  ; >B ?>;CG5==>9 1>;PH>9 25;8G8=O >B=8<5< 9 – >A>1> =8G53> =5 87<5=8BAS, B.5. 2 
G8A;8B5;5 1C45B  ; ?>45;8< QBC 1>;PHCR 25;8G8=C =0 5 – 2A5 @02=> ?>;CG8< 1>;PHCR 
25;8G8=C, B.5.   

 

#D<@9D 2: !09B8 ?@545; DC=:F88 C =   , ?@8 CA;>288, GB> E AB@5<8BAS : =C;R.                     = 
    

#@8 =5?>A@54AB25==>< 2OG8A;5=88 ?>;CG8;8 2>B B0:CR 4@>1P   , => =0 0 45;8BP =5;P7S, 
A;54>20B5;P=> ?@8 40==>< CA;>288 DC=:F8S ?@545;0 =5 8<55B, B.5.             = 

    =   (1.) 

 

 "1@0B8<AS : G5@B56C: 
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�848<, GB> 5A;8 7=0G5=8S E 1C4CB ?@81;860BPAS : =C;R, B> 3@0D8: DC=:F88 1C45B 

?@868<0BPAS : >A8 "', 25B2P 3@0D8:0 1C45B CE>48BP 2 15A:>=5G=>ABP. 
 

�?@545;5=85: �5;8G8=0 =07O205BAS 59E>BA9KAB @4?B=, 5A;8 55 ?@545; @025= =C;R. 
             = 0 

 

#D<@9D 1: $5H5=85:               = 
         = 

     = 
   = 0 – ?@8 40==>< ?@545;P=>< 7=0G5=88 

E DC=:F8S S2;S5BAS 25;8G8=>9 15A:>=5G=> <0;>9. 
#D<@9D 2: !09B8 ?@545; DC=:F88 C =   , ?@8 CA;>288, GB> E =5?@5@O2=> C25;8G8205BAS, 

B.5. AB@5<8BAS : 15A:>=5G=>AB8.                     = 
    

#@8 =5?>A@54AB25==>< 2OG8A;5=88 ?>;CG8;8 2>B B0:CR 4@>1P   , 0 A>3;0A=> 
>?@545;5=8R 4>;6=O ?>;CG8BP G8A;> (;81>    5A;8 ?@545;0 =5B). "1@0B8<AS : G5@B56C: 
2848<, GB> 5A;8 7=0G5=8S E 1C4CB C25;8G820BPAS, B> 3@0D8: DC=:F88 1C45B ?@868<0BPAS : 
>A8 "), 0 7=0G5=8S DC=:F88 1C4CB ?@81;860BPAS : =C;R, A;54>20B5;P=>, 2 QB>< A;CG05 
?@545; DC=:F88 1C45B @025= =C;R, B.5.             = 

   = 0 (2.) 

 

�7 @025=AB2 (1.) 8 (2.) <>6=> A45;0BP 2O2>4: 5A;8 ?@8 2OG8A;5=88 ?@545;0 ?>;CG8< 
4@>1P    , B> 55 <>6=> 70<5=8BP =5   8 A45;0BP 2O2>4, GB> 2 40==>< A;CG05 DC=:F8S 
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?@545;0 =5 8<55B; 5A;8 ?@8 2OG8A;5=88 ?@545;0 ?>;CG8< 4@>1P    , B> 55 <>6=> 70<5=8BP 
=0   8 A45;0BP 2O2>4, GB> 2 40==>< A;CG05 ?@545; DC=:F88 @025= G8A;C 0.    =       ,           

   = 0 (2.) 

 

1.1.4 $4E>DOF<9 A9BCD989?9AABEF9= 

!0?><=8<, GB> 2OG8A;8BP ?@545; – QB> 7=0G8B =09B8 G8A;>, : :>B>@><C ?@81;860RBAS 
7=0G5=8S DC=:F88, 8;8 CAB0=>28BP, GB> ?@8 40==>< ?@545;P=>< 7=0G5=88 E DC=:F8S 
?@545;0 =5 8<55B. 
�O20RB A;CG08, GB> 2OG8A;SS ?@545; =5?>A@54AB25==>, <O =5 ?>;CG05< G8A;0, => 8 =5 

?>;CG05<   (B> 5ABP =5 <>65< A45;0BP 2O2>4, GB> ?@545;0 =5B). &0:85 A;CG08 =07O20RBAS 
=5>?@545;5==>ABS<8 8 8E =C6=> @0A:@O20BP. $0AA<>B@8< =5:>B>@O5 284O 
=5>?@545;5==>AB59 8 ?@028;0 8E @0A:@OB8S. 

1)$4E>DOF<9 A9BCD989?9AABEF< 6<84    

�A;8 ?@8 =5?>A@54AB25==>< 2OG8A;5=88 ?@545;0 ?>;CG8< 4@>1P    , B> =5>1E>48<> 
25@=CBPAS 2 ?@545;, @0745;8BP G8A;8B5;P 8 7=0<5=0B5;P 4@>18 =0 =082OAHCR AB5?5=P E, 
A>:@0B8BP 8 A=>20 2OG8A;8BP ?@545; A CG5B>< @025=AB20 (2.). 

 #D<@9D:                      = 
                 = 

   =                                     =                               = 
              

= 
         = - 

   

 

2)$4E>DOF<9 A9BCD989?9AABEF< 6<84     . 

�A;8 ?@8 =5?>A@54AB25==>< 2OG8A;5=88 ?@545;0 ?>;CG8;8 @07=>ABP     , B> 
A45;0BP 2O2>4, GB> @57C;PB0B @025= 0 <O =5 <>65B, B.:.   - QB> =5 :>=:@5B=>5 G8A;>, 0 
01AB@0:B=0S 25;8G8=0, >1>7=0G0RI55 =5GB> >G5=P 1>;PH>5 (8 2@S4 ;8 QB8 425 
15A:>=5G=>AB8 @02=O <564C A>1>9). 

� QB>< A;CG05 2>A?>;P7C5<AS D>@<C;>9 A>:@0I5==>3> C<=>65=8S 

42
 – 62

 = (4 + 6) · (4 – 6). !0?><=8<, GB> <=>68B5;8, AB>SI85 2 ?@02>9 G0AB8 QB>3> 
@025=AB20 =07O20RBAS A>?@O65==O<8 (>B;8G0RBAS B>;P:> 7=0:>< <564C A;0305<O<8). 

�A;8 ?@8 =5?>A@54AB25==>< 2OG8A;5=88 ?@545;0 ?>;CG8;8 @07=>ABP     , B> 
=5>1E>48<> 25@=CBPAS 2 ?@545;, C<=>68BP 8 @0745;8BP 40==>5 2O@065=85 =0 5<C 
A>?@S65==>5, ?@5>1@07>20BP 8 A=>20 2OG8A;8BP ?@545;. 

#D<@9D:         (:     : ) = :    - :  = :  - :  =      =         (:     : ) (:      : ):     :  =         (:   )   (: ) :     :  =             :     :  =          :    :   =  :    :  = 
       = 

   = 0 

3)$4E>DOF<9 A9BCD989?9AABEF< 6<84    

&0:>9 284 =5>?@545;5==>AB59 <>3CB 4020BP B@8 2840 DC=:F89: 4@>1=>-@0F8>=0;P=O5, 
8@@0F8>=0;P=O5, B@83>=><5B@8G5A:85. �;S :064>3> 2840 DC=:F89 ACI5AB2C5B A2>5 
?@028;> @0A:@OB8S =5>?@545;5==>AB8. $0AA<>B@8< 8E. 
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4) �DB5AB – D4J<BA4?PAO9 HGA>J<< 

+B>1O @0A:@OBP =5>?@545;5==>ABP    2 40==>< A;CG05, @07;>68< G8A;8B5;P 8 
7=0<5=0B5;P 4@>18 =0 <=>68B5;8, A>:@0B8< 8 A=>20 2OG8A;8< ?@545;. 

#D<@9D:  

1)               = 
        = 

   =                      =              = 2 + 2 = 4 

 

2)                   = 
              = 

   = 

=                           =               ) =  

=               = 2 · 2 – 1 = 4 – 1 = 3 

2E2
 – 5E + 2 = 0 

D = 25 – 16 = 9 

)1 = 
     = 2 

)2 = 
     = 

   

2E2
 – 5E + 2 = 2(E – 2)(E –   ) 

 

5) �DD4J<BA4?PAO9 HGA>J<< 

+B>1O @0A:@OBP =5>?@545;5==>ABP    2 40==>< A;CG05, 25@=5<AS 2 ?@545;, C<=>68< 
G8A;8B5;P 8 7=0<5=0B5;P 4@>18 =0 2O@065=85 A>?@S65==>5 B><C, :>B>@>5 A>45@68B 
:>@=8, A25@=5< ?> D>@<C;5 A>:@0I5==>3> C<=>65=8S 

42
 – 62

 = (4 + 6) · (4 – 6), ?@5>1@07C5< 8 A=>20 2OG8A;8< ?@545;. 

#D<@9D:        :    :        = 
:  :       = 

   =        (:    :   )(:     :   )  (:     :   )  =        (:   )   (:   )   (:     :   )  =                 (:     :   ) =            (:     :   ) =          (:     :   ) = 
     (:   : ) = 

     :  =   :  = 
:    

6) &D<7BAB@9FD<K9E><9 HGA>J<< 

+B>1O @0A:@OBP =5>?@545;5==>ABP    2 40==>< A;CG05, 2>A?>;P7C5<AS D>@<C;>9 

C9D6B7B ;4@9K4F9?PAB7B CD989?4:               = 1 

#>G5<C B0:>5 A<5H=>5 =0720=85? #>B><C, GB> QB>B ?@545; C65 ?>AG8B0=, >= @025= 1, 8 
4;S =0A QB> ?@>AB> 70<5G0B5;P=>! !0H0 7040G0 – ?@028;P=> 2>A?>;P7>20BPAS D>@<C;>9. 
+B>1O D>@<C;0 «@01>B0;0», 2 7=0<5=0B5;5 =0H59 4@>18 4>;6=> AB>SBP B>G=> B0:>5 65 
2O@065=85, GB> 8 ?>4 7=0:>< A8=CA0. !0< =5>1E>48<> >?@545;8BP, GB> 65 2 =0H5< 
?@8<5@5 <>6=> 6;SFP ;4 t – FB?P>B FB, KFB A4IB8<FES CB8 ;A4>B@ E<AGE4.  

#D<@9D:                 = 
             = 

       = 
   =                   ·   ) = 

= 
   ·                  =  

   · 1= 1,5 

�>OA=8<: B.:. t – QB> 3E, B>, A>3;0A=> D>@<C;5 ?5@2>3> 70<5G0B5;P=>3> ?@545;0,  45;8BP 
<O 4>;6=O B> 65 =0 3E. !> «B@>9:8» 2 7=0<5=0B5;5 =5 1O;>, <O 55 4>?8A0;8 BC40 A0<8, 
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GB> 1O «?>4>3=0BP» =0H5 2O@065=85 ?>4 D>@<C;C (?> QB>9 65 ?@8G8=5 <>6=> 70?8A0BP =5 
E   , 0 3E   0, >B QB>3> =8G53> =5 87<5=8BAS), ?>QB><C, A>3;0A=> >A=>2=><C A2>9AB2C 
4@>18, @07 <O =0 3 C<=>68;8 7=0<5=0B5;P, B> C<=>68< =0 3 8 G8A;8B5;P. � 
?5@2>=0G0;P=>9 4@>18 2 7=0<5=0B5;5 1O; <=>68B5;P 2 – 25@=5< 53> =0 <5AB>! &0:8< 
>1@07>< >1@07>20;0AP 4@>1P    . �0;55 2>A?>;P7>20;8AP A2>9AB2>< ?@545;>2 №4 (A<. ?C=:B 
3) 8 70<5=8;8 ?>;CG5==O9 ?@545; =0 1, A>3;0A=> D>@<C;5 ?5@2>3> 70<5G0B5;P=>3> 
?@545;0. #>;CG8;8 ?@>872545=85    · 1, :>B>@>5 1,5. 

 

4)$4E>DOF<9 A9BCD989?9AABEF< 6<84    

&0:CR =5>?@545;5==>ABP 40RB ?>:070B5;P=O5 DC=:F88, A2S70==O5 A Q:A?>=5=B>9 – 
G8A;>< 5 (:B> 708=B5@5A>20;AS – =0 ?@>AB>@0E 8=B5@=5B0 ?@> G8A;> 5 <>6=> =09B8 <=>3> 
8=D>@<0F88). 
+B>1O @0A:@OBP =5>?@545;5==>ABP 2840   , 2>A?>;P7C5<AS >4=>9 87 42CE D>@<C; 

6FBDB7B ;4@9K4F9?PAB7B CD989?4: 

1)                = e 

2)        (     ) 
= e 

�0:CR 87 D>@<C; 2O18@0BP – 2A5 7028A8B >B B>3>, : G5<C AB@5<8BAS E: 5A;8 : =C;R, B> 
2O18@05< ?5@2CR D>@<C;C; 5A;8 : 15A:>=5G=>AB8 – B> 2B>@CR. 
+B>1O =0H8 D>@<C;O «@01>B0;8», 206=>, GB>1O 2 2OG8A;S5<>< =0<8 ?@545;5 

«548=8FO» 8 «?;RA8:8» AB>S;8 =0 B5E 65 <5AB0E, GB> 8 2 D>@<C;0E.  
&5?5@P >?@545;8<AS A t: 5A;8 ?@8<5=S5< ?5@2CR D>@<C;C, B> t – QB> B> 2O@065=85, 

:>B>@>5 ?@8102;S5< : 548=8F5, AB>SI59 2 A:>1:0E; 5A;8 ?> 2B>@>9, B> t – QB> 2O@065=85, 
=0 :>B>@>5 <O 45;8< 548=8FC, AB>SICR 2 A:>1:0E. 
#D<@9D: 

1)                =            =    =          (        )               =       

�>OA=8<: ?> D>@<C;5 2 A:>1:0E 4>;6=> 1OBP 2O@065=85 1 + t, A;54>20B5;P=>, t – QB> -
4E. #> D>@<C;5 2 ?>:070B5;5 AB5?5=8 4>;6=0 1OBP 4@>1P   , A;54>20B5;P=>, C =0A 2 
?>:070B5;5 1C45B     . �0;55, B.:. <O =0 -4 C<=>68;8 7=0<5=0B5;P ?>:070B5;S A0<8, B> 
C<=>68< 8 G8A;8B5;P =0 -4, 8 25@=5< 2 G8A;8B5;P ?>:070B5;S <=>68B5;P 7, :>B>@O9 1O; 
B0< 2 ?5@2>=0G0;P=>< 2O@065=88. &>, GB> 4> 7=0:0 «C<=>68BP» - QB> 9, A>3;0A=> 
2O1@0==>9 D>@<C;5 2B>@>3> 70<5G0B5;P=>3> ?@545;0; B>, GB> ?>A;5 – ?>:070B5;P G8A;0 5. 

2)        (      )  
= (      )  

=        =    = 

=           (       )           
=      

 

1.2 #DB<;6B8A4S HGA>J<< < 99 CD<@9A9A<9 

1.2.1 #D<D4M9A<9 HGA>J<< < CD<D4M9A<9 4D7G@9AF4. 

$0AA<>B@8< DC=:F8R y = f(x) 8 55 3@0D8:: 
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#CABP E = E0, B>340 A>>B25BAB2CRI55 7=0G5=85 C0 = f(E0).  

�7<5=8< 7=0G5=85 E: ?CABP E = E1, B>340 7=0G5=85 DC=:F88 2 QB>9 B>G:5 1C45B C1 = f(x1). 

$07=8F0 <564C ?>A;54CRI8< 8 ?@54O4CI8< 7=0G5=85< E 1C45< =07O20BP 
CD<D4M9A<9@ 4D7G@9AF4 I 8 >1>7=0G0BP                           

 E1 – E0 =   .   

%>>B25BAB25==> @07=8F0 <564C ?>A;54CRI8< 8 ?@54O4CI8< 7=0G5=8S<8 C 1C45< 
=07O20BP CD<D4M9A<9@ HGA>J<< 8 >1>7=0G0BP    (         )                                                   = f(x1) – f(x0). 

1.2.2#DB<;6B8A4S HGA>J<<. 

#DB<;6B8AB= DC=:F88 y = f(x) =07O205BAS ?@545; >B=>H5=8S ?@8@0I5=8S DC=:F88 : 
?@8@0I5=8R 0@3C<5=B0, ?@8 CA;>288, GB> ?>A;54=55 AB@5<8BAS : =C;R. 

+B>1O >B;8G8BP ?@>872>4=CR DC=:F88 >B A0<>9 DC=:F88, 55 ?@8=SB> 70?8AO20BP A> 
HB@8E><:    8;8        :              =    (B0: 8 3>2>@8< «83@5: HB@8E» 8;8 ?@>AB> «?@>872>4=0S») 
(@070 «>B=>H5=85 ?@8@0I5=8S DC=:F88 : ?@8@0I5=8R 0@3C<5=B0», :>B>@>5 

?@8ACBAB2C5B 2 >?@545;5=88 ?@>872>4=>9, QB> 8 5ABP 4@>1P 
    . 

�59AB285 =0E>645=8S ?@>872>4=>9 DC=:F88 =07O205BAS 8<HH9D9AJ<DB64A<9@. 

("1@0B8B5 2=8<0=85, GB> QB> 459AB285! &0: 65 :0: 2 0;351@5 5ABP 459AB28S A;>65=8S, 
2OG8B0=8S, C<=>65=8S 8 B.4., 2 <0B5<0B8G5A:>< 0=0;875 5ABP 459AB285 
48DD5@5=F8@>20=85. � G5< 53> A<OA;, 2OSA=8< GCBP ?>765). 

1.2.3�OK<E?9A<9 CDB<;6B8AOI Q?9@9AF4DAOI HGA>J<=.  
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�0: 1O;> A:070=> 2OH5, ?@>872>4=0S DC=:F88 – QB> ?@545; >B=>H5=8S ?@8@0I5=8S 
DC=:F88 : ?@8@0I5=8R 0@3C<5=B0, :>340 ?>A;54=55 AB@5<8BAS : =C;R. !> 2OG8A;SBP 
2AS:89 @07 B0:85 ?@545;O - 4>2>;P=> B@C4>5<:89 ?@>F5AA. %;54>20B5;P=>, 4>;6=O 
ACI5AB2>20BP :0:85-B> «8=AB@C<5=BO», ?>72>;SRI85 >1;53G8BP QBC 7040GC. � <0B5<0B8:5 
2 :0G5AB25 8=AB@C<5=B>2 2OABC?0RB @07;8G=O5 ?@028;0 8 D>@<C;O. 

1;5<5=B0@=O5 DC=:F88 – QB> ?@>AB59H85 DC=:F88, 87CG05<O5 2 H:>;P=>< :C@A5, 
B0:85 :0:: C = E,  C =   ,  C =    ; C =     ; C =       ; C = cos x ;  y = sin x ; y = tg x; y = ctg x. 

+B>1O 2OG8A;8BP ?@>872>4=CR ;R1>9 87 QB8E DC=:F89, =04> 7=0BP D>@<C;O 
48DD5@5=F8@>20=8S. �A5 >=8 1O;8 2O2545=O ?> >?@545;5=8R ?@>872>4=>9, B.5. A 
8A?>;P7>20=85< ?@545;0. 

(BD@G?O 8<HH9D9AJ<DB64A<S 

1.     = 0                           7.       =                         

 2.     = 1                          8.        = cos x 

3.       = n·               9.         = - sin x 

 4.        = 
                10.         = 

        

  5.      = 
                     11.          = - 

        

6.      =    · ln a             

�> 2A5E D>@<C;0E 2 ;52>9 G0AB8 70?8A0=O B>;P:> ?@02O5 G0AB8 DC=:F88 y = f(x), B.5. 
2> 2A5E 11-B8 D>@<C;0E ?5@54 7=0:>< « = » 70?8A0=O B>;P:> f(x). 

1.� ?5@2>9 D>@<C;5 % – QB> ?@>AB> :0:>5 – B> 459AB28B5;P=>5 G8A;>. �A;8 DC=:F8S 
?@54AB02;5=0 2 2845 C = %, B> 55 ?@>872>4=0S 2A5340 @02=> =C;R. !0?@8<5@: 

1) C = 4, B>340 ?@>872>4=CR 1C45< =0E>48BP B0::    =      = 0.             

2)C = -3 !0945< 55 ?@>872>4=CR:    =       = 0 

2.&@5BPS D>@<C;0 – QB> AB5?5==0S DC=:F8S.  

�<5AB> ?>:070B5;S n <>65B 1OBP ;R1>5 459AB28B5;P=>5 G8A;>, 2A5 @02=>, 
?@>872>4=CR 1C45< =0E>48BP B>;P:> ?> D>@<C;5  n·       . !0?@8<5@: 

1) C =          =       = 2 ∙      = 2E 
 

2) C =         =         = - 3 ∙        = - 3     

3) C =        = (   ) 
 = 

   ∙       
 = 

   ∙      
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3.+5B25@B0S D>@<C;0 – QB> ;>30@8D<8G5A:0S DC=:F8S, 345 0 – QB> =5:>B>@>5 G8A;>,         . !0?@8<5@: 
1)C =          =          = 

            !0?><=8<, GB> ln2 – QB> =0BC@0;P=O9 ;>30@8D< G8A;0 2, 
2OG8A;SBP :>B>@O9 =5 B@51C5BAS. 

2) C =          =          = 
        

4.,5AB0S D>@<C;0 – QB> ?>:070B5;P=0S DC=:F88, 345 0 – >A=>20=85 AB5?5=8, 
=5:>B>@>5 G8A;>. !0?@8<5@: 

1)C=       =       =    · ln 2 

2) C=         =         =      · ln1,4 

"1@0B8B5 2=8<0=85, GB> :>340 2OG8A;S5< ?@>872>4=CR, >1S70B5;P=> ?@>AB02;S5< 
HB@8E8 C >158E G0AB59 D>@<C;O DC=:F88, 0 ?@02CR G0ABP 15@5< 2 A:>1:8. &5< A0<O< 
?>:07O205<, GB> <O 2O?>;=S5< 459AB285 48DD5@5=F8@>20=8S.  

#D<@9K4A<9: 

1) B. :. =5B D>@<C;O 48DD5@5=F8@>20=8S 0@8D<5B8G5A:8E :>@=59, =5>1E>48<> :>@5=P 
?@54AB028BP 2 2845 AB5?5=8 A 4@>1=O< ?>:070B5;5< 8 2>A?>;P7>20BPAS D>@<C;>9 № 3, 
=0?@8<5@: (:   ) 

= (   ) 
= 

   ·      
 = 

   ·       = 
     :    

2) &.:. =5B D>@<C;O 48DD5@5=F8@>20=8S 4@>159     , =5>1E>48<> ?@54AB028BP QBC 
4@>1P 2 2845 AB5?5=8 A >B@8F0B5;P=O< ?>:070B5;5< 8 2>A?>;P7>20BPAS D>@<C;>9 № 3, 
=0?@8<5@: (    ) 

=            = 2 · ( -4) ·      = - 8 ·     = -  
    

(C=:F8S <>65B 1OBP ?@54AB02;5=0 2 2845 :><?>78F88 =5A:>;P:8E Q;5<5=B0@=OE 
DC=:F89: 2 2845 AC<<O(@07=>AB8), 2 2845 ?@>872545=8S, 2 2845 4@>18, 8;8 2 2845 
?@>872545=8S Q;5<5=B0@=>9 DC=:F88 =0 :0:>5– =81C4P G8A;>. � QB>< A;CG05,  ?@5645 G5< 
?@8<5=SBP D>@<C;O, =04> 2>A?>;P7>20BPAS ?@028;0<8 48DD5@5=F8@>20=8S. 

#D46<?4 8<HH9D9AJ<DB64A<S 

1.          =    +  -                         3.     =C   
2.         =    · v + u ·                             4. (  ) 

= 
                

 

!0?@8<5@: 
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1)C = 5E    =       = 5∙      = 5 ∙ 1 = 5 
�45AP <O A=0G0;0 ?@8<5=8;8 B@5BP5 ?@028;>: 2O=5A;8 70 7=0: ?@>872>4=>9 <=>68B5;P 

5; 0 ?>B>< 2>A?>;P7>20;8AP 2B>@>9 D>@<C;>9 48DD5@5=F8@>20=8S 8 =0H;8 ?@>872>4=CR, 
0 70B5< ?@>AB> ?5@5<=>68;8 ?SBP 8 @57C;PB0B =0E>645=8S ?@>872>4=>9. 

2)C = 2      =        = 2 ∙       = 2 ∙ 3 ∙      = 6   

�>A?>;P7>20;8AP B@5BP8< ?@028;><, 2O=5A;8 70 7=0: ?@>872>4=>9 <=>68B5;P 2, 0 
70B5< ?@8<5=8;8 B@5BPR D>@<C;C 48DD5@5=F8@>20=8S. 

3) y = 2sinx + 3x – 4    = (           3   ) 
 =          +       -      = 2 ∙         + 3∙      -      = 2∙ cos x + 3·1 

– 0 = 2cos x + 3 

� QB>< ?@8<5@5 DC=:F8S ?@54AB02;5=0 2 2845 AC<<O Q;5<5=B0@=OE DC=:F89, ?>QB><C 
<O A=0G0;0 ?@8<5=8;8 ?5@2>5 ?@028;> 48DD5@5=F8@>20=8S (70?8A0;8 ?@>872>4=CR 
AC<<O 2 2845 AC<<O ?@>872>4=OE A;0305<OE), 70B5< ?@8<5=8;8 B@5BP5 ?@028;> (2O=5A;8 
<=>68B5;8 70 7=0: ?@>872>4=>9), 0 ?>B>< ?> D>@<C;0< ?>4AB028;8 3>B>2O5 @57C;PB0BO. 

4)y = 4   ∙       =            =        ∙    + 4   ∙       = 4 ∙       ∙    + 4   ∙       =  

= 4 ∙ 3∙      ∙    + 4   ∙    = 12   ∙    + 4   ∙    

� QB>< ?@8<5@5 DC=:F8S ?@54AB02;5=0 2 2845 ?@>872545=8S Q;5<5=B0@=OE DC=:F89, 
?>QB><C A=0G0;0 ?@8<5=8;8 2B>@>5 ?@028;>, 70B5< B@5BP5, 0 ?>B>< B>;P:> 
2>A?>;P7>20;8AP D>@<C;0<8 48DD5@5=F8@>20=8S. 

4) y = 
          = (       ) 

 = 
(  )                                = 

                          = 
                  = 

= 
              

�45AP DC=:F8S ?@54AB02;5=0 2 2845 4@>18, 2 G8A;8B5;5 8 7=0<5=0B5;5 :>B>@>9 
Q;5<5=B0@=O5 DC=:F88. #>QB><C <O A=0G0;0 ?@8<5=8;8 G5B25@B>5 ?@028;>, 0 70B5< 
2>A?>;P7>20;8AP D>@<C;0<8. "5D4F<F9 6A<@4A<9, KFB 6 ;A4@9A4F9?9 A9 D4E>DO649@ 
>648D4F!  

 

#D<@9K4A<9: «HB@8E» – QB> A8<2>; <0B5<0B8G5A:>3> 459AB28S, B0:>9 65 :0: «+», «-», 
« · » 8 B.4., >1>7=0G0RI89 459AB285 48DD5@5=F8@>20=8S. #@5=51@565=85 8< S2;S5BAS 
3@C159H8< =0@CH5=85< 8 ?@>?CA: 53> 2 ?8AP<5==OE @01>B0E @0AF5=8205BAS :0: >H81:0. 
�C4PB5 2=8<0B5;P=O ?@8 2O?>;=5=88 7040=8S, A<>B@8B5 ?@8<5@O, @07>1@0==O5 2 B5:AB5! 

 

 1.2.4 #DB<;6B8A4S E?B:AB= HGA>J<< 

$0=55 1O;8 @0AA<>B@5=O D>@<C;O 4;S =0E>645=8S ?@>872>4=OE Q;5<5=B0@=OE 
DC=:F89, :>B>@O5 2 >1I5< 2845 <>6=> ?@54AB028BP :0:           y = f(x). 
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%?B:A4S HGA>J<S – QB> DC=:F8S 2840 y = f(g(x)) (1.),  

345 g(x) – QB> 6AGFD9AASS HGA>J<S, 55 <>6=> ?@54AB028BP :0: u = g(x) – B>65 
Q;5<5=B0@=0S. &>340 D>@<C;0 (1.) ?@8<5B 284: y = f(u), 345 f(u) – =07O205BAS 2=5H=59 
DC=:F859. 
!4CD<@9D:  
1) y = cos(2x – 1), 745AP u = 2x – 1 – 2=CB@5==SS DC=:F8S, 0 y = cos u – 2=5H=SS 
2) y = tg 5x, 745AP u = 5x – 2=CB@5==SS DC=:F8S, y = tg u – 2=5H=SS 
3) y =    , 745AP u = 3E – 2=CB@5==SS DC=:F8S, y =    – 2=5H=SS 
4) y =           , 345 u = 1 – 4x – 2=CB@5==SS, y =       – 2=5H=SS 
5) C =        , 745AP u = 4 + 3x – 2=CB@5==SS, y =    – 2=5H=SS 

 

&> 5ABP 2 D>@<C;5 (1.) ?@8ACBAB2CRB 2 =0H5< A;CG05 425 DC=:F88, B>340 ?@8 
=0E>645=88 ?@>872>4=>9 DC=:F88 (1.) =0< ?@845BAS =0E>48BP ?@>872>4=O5 8 2=CB@5==59 
DC=:F88, 8 2=5H=59. 
ЧFB5O A4=F< CDB<;6B8AGR E?B:AB= HGA>J<<, A48B A4=F< CDB<;6B8AGR 6A9LA9= 

HGA>J<< < G@AB:<FP 99 A4 CDB<;6B8AGR 6AGFD9AA9=.             =         ∙         (2.) 

!4CD<@9D:  
1)y = cos(2x – 1) 

$5H5=85: yʹ =                       ∙         = - sin u ∙ 2 = - 2 ∙ sin (2x – 1) 

2)y = tg 5x 

$5H5=85: yʹ =          =         ∙       = 
       ∙ 5 =         

3)y =     

$5H5=85: yʹ=        =       ∙       =    ∙ 3 = 3∙     

4)y =            

$5H5=85: yʹ =               =          ∙         = 
        ∙ (-4) = 

               

5)C =          

$5H5=85: yʹ =            =       ∙         = 7∙  ∙ 3 = 21∙         

 

1.2.5 (<;<K9E><= E@OE? C9D6B= CDB<;6B8AB= 

#DB<;6B8A4S HGA>J<< – QFB 9EFP @7AB69AA4S E>BDBEFP <;@9A9A<S QFB= HGA>J<<. 
� QB>< 8 70:;RG05BAS D878G5A:89 A<OA; ?@>872>4=>9. 
!>, =0E>4S ?@>872>4=CR DC=:F88, <O =0E>48< =5 G8A;>2>5 7=0G5=85 <3=>25==>9 

A:>@>AB8, 0 D>@<C;C, ?> :>B>@>9 <>6=> 2OG8A;8BP QB> G8A;>2>5 7=0G5=85. 
 

�484K4: !09B8 <3=>25==CR A:>@>ABP B>G:8, 4286CI59AS ?@S<>;8=59=> ?> 70:>=C 
 S(t) = 2t

3
 – 4t + 5, 2 <><5=B 2@5<5=8 t0 = 2A. #CBP 87<5@S5BAS 2 <5B@0E. 

$5H5=85: 
+B> 1O 2OG8A;8BP <3=>25==CR A:>@>ABP, =04> =09B8 7=0G5=85 ?@>872>4=>9 DC=:F88 

S(t), 2 <><5=B 2@5<5=8 t0, B.5. 
v<3=.  = S´(t0) 
�@C38<8 A;>20<8, =5>1E>48<> =09B8 ?@>872>4=CR DC=:F88 S(t), 0 70B5< 2OG8A;8< 

7=0G5=85 QB>9 ?@>872>4=>9 2 B>G:5 t0, B> 5ABP 2 B>G:5 2. 
S´(t) = (2t

3
 – 4t + 5)´ = 2 · 3 · t3-1

 – 4 · 1 + 0 = 6t2 – 4 
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v<3=.  = S´(t0) = S´(2) = 6 · 22
 – 4 = 24 – 4 = 20</A 

"B25B: v<3=.  = 20</A 
 

1.2.6 �<HH9D9AJ<4? HGA>J<< 

$0AA<>B@8< DC=:F8R y = f(x) 8 55 3@0D8:. 

 #CABP =5:>B>@0S ?@S<0S MN ?5@5A5:05B 3@0D8: QB>9 DC=:F88 2 B>G:0E M 8 N. 

 

� QB>< A;CG05 ?@S<0S MN 1C45B =07O20BPAS A5:Cщ59. 

'AB@5<8< B>G:C N : B>G:5  , B.5. 1C45< 42830BP B>G:C N ?> :@82>9 3@0D8:0 y = f(x) 2 
=0?@02;5=88 B>G:8  . �A;8 ?5@59B8 =0 S7O: ?@545;>2, B> @07 B>G:0 N AB@5<8BPAS : B>G:5 
 , 7=0G8B B>G:0   1C45B S2;SBPAS ?@545;>< 4;S B>G:8 N: 

�A;8 N    , B> lim N = M. 

&5?5@P ?>A<>B@8<, GB> 1C45B ?@>8AE>48BP ?@8 QB>< A ?@S<>9 MN: B.:. B>G:0   
=5?>4286=0, B> ?@8 42865=88 B>G:8 N ?> :@82>9, A5:CI0S MN =0G=5B @072>@0G820BPAS, 8 
:0: B>;P:> N A>2?045B A  , A5:CI0S MN ?@52@0B8BPAS 2 :0A0B5;P=CR (=07>25< 55  �) : 
3@0D8:C DC=:F88 2 B>G:5  . 

#>;CG05BAS, 5A;8 B>G:0 N AB@5<8BAS : B>G:5  , B> A5:CI0S MN AB@5<8BAS 70=SBP 
?>;>65=85 :0A0B5;P=>9  �. �0;55, @0AA<0B@820S B@5C3>;P=8:8 MNP 8 NKP 45;0;8 
2O2>4, GB> ?@>872>4=0S DC=:F88, 2OG8A;5==0S 2 B>G:5 :0A0=8S, @02=0 B0=35=AC C3;0 
=0:;>=0 – QB> 8 1O; 35><5B@8G5A:89 A<OA; :0A0B5;P=>9.  
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�5@=5<AS A=>20 : @8AC=:C. #@8@0I5=85 DC=:F88    = NP. �0A0B5;P=0S  � 45;8B 
>B@57>: NP 2 B>G:5 �. !86=SS G0ABP ?@8@0I5=8S    (B> 5ABP >B@57:0 NP) =07O205BAS 
8<HH9D9AJ<4?B@ HGA>J<< y = f(x) 8 >1>7=0G05BAS dy 

KP = dy 

 

�7 B@5C3>;P=8:0  �$:  dy = tg  · dx 

�;8, CG8BO20S 35><5B@8G5A:89 A<OA; ?@>872>4=>9, dy = y
´
 · dx 

�<HH9D9AJ<4? HGA>J<< D469A CDB<;6989A<R CDB<;6B8AB= QFB= HGA>J<< < dx. 

 

!4CD<@9D: !09B8 48DD5@5=F80; DC=:F88: 
1) C = 2E3

 – E + 3 
$5H5=85: dy = y

´
 · dx =            · dx = (6x

2
 – 1)· dx 

2) y = cos(2x – 1) 

$5H5=85: dy =                          ∙         · dx= - sin u ∙ 2 · dx= 

= - 2 ∙ sin (2x – 1) · dx 

1.2.7 #DB<;6B8A4S HGA>J<< 86GI A9;46<E<@OI C9D9@9AAOI 

#CABP 40=0 DC=:F8S z = f(x,y)- DC=:F8S 42CE =57028A8<OE ?5@5<5==OE E 8 C. 
�C45< =0E>48BP ?@>872>4=O5 ?> E 8 ?> C. 
�>340 =0E>48< ?@>872>4=CR ?> E, B> AG8B05< C :>=AB0=B>9 (G8A;><) 8 >1>7=0G05<:     - K4EFA4S CDB<;6B8A4S C9D6B7B CBDS8>4 CB C9D9@9AAB= I 
�>340 =0E>48< ?@>872>4=CR ?> C, B> AG8B05< E :>=AB0=B>9 (G8A;><) 8 >1>7=0G05<:     - K4EFA4S CDB<;6B8A4S C9D6B7B CBDS8>4 CB C9D9@9AAB= G 
�A4?B7<KAB A4IB8<@ K4EFAO9 CDB<;6B8AO9 6FBDB7B CBDS8>4 I < G:       - K4EFA4S CDB<;6B8A4S 6FBDB7B CBDS8>4 CB C9D9@9AAB= I       - K4EFA4S CDB<;6B8A4S 6FBDB7B CBDS8>4 CB C9D9@9AAB= G 
 

� >B;8G88 >B DC=:F88 >4=>9 =57028A8<>9 ?5@5<5==>9, DC=:F8S 42CE =57028A8<OE 
?5@5<5==OE 8<55B 5I5 >48= 284 ?@>872>4=OE 2B>@>3> ?>@S4:0 – A<5H5==O5 
?@>872>4=O5:       - CDB<;6B8A4S CB G BF CDB<;6B8AB= CB I        - CDB<;6B8A4S CB I BF CDB<;6B8AB= CB G 

 

!4CD<@9D:  
�0=0 DC=:F8S z = x

4
 · sin y. !09B8 ?@>872>4=O5:     ,       ,        ,       ,       ,        

$9L9A<9:      =              =       · sin y = 4x
3
 · sin y     =              = x

4
 ·         = x

4
 · cos y       =                =               = 12x

2
 · sin y       =               = x

4
 ·         = x

4
 ·         = - x

4
 · sin y       =                = 4x

3
 ·         = 4x

3
 · cos y       =              =             = 4x

3
 · cos y 
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�E?< K4EFAO9 CDB<;6B8AO9 C9D6B7B CBDS8>4 5O?< A4=89AO CD46<?PAB, FB 
E@9L9AAO9 CDB<;6B8AO9 8B?:AO 5OFP D46AO! 

1.3 !9BCD989?9AAO= <AF97D4? 

1.3.1 #9D6BB5D4;A4S. !9BCD989?9AAO= <AF97D4?. 

� <0B5<0B8:5, :0: ?@028;>, 4;S 2AS:>3> 459AB28S ACI5AB2C5B >1@0B=>5 459AB285. 
!0?@8<5@, 4;S A;>65=8S, >1@0B=>5 1C45B 2OG8B0=85, 4;S C<=>65=8S – 45;5=85, 4;S 
2>72545=8S 2 AB5?5=P – 872;5G5=85 :>@=S 8 ;>30@8D<8@>20=85. 

� <0B5<0B8G5A:>< 0=0;875 <O @0AA<0B@820;8 459AB285 48DD5@5=F8@>20=8S 
(=0E>645=85 ?@>872>4=>9 DC=:F88). �;S 48DD5@5=F8@>20=8S B> 65 ACI5AB2C5B >1@0B=>5 
459AB285 – <AF97D<DB64A<9. 1B> 459AB285 2>AAB0=>2;5=8S DC=:F88 ?> 7040==>9 
?@>872>4=>9. (C=:F8S, 2>AAB0=>2;5==0S ?> 7040==>9 ?@>872>4=>9, =07O205BAS 
C9D6BB5D4;A4S (?5@2>B´1@07=0S). "B A;>20 «?5@2O9 >1@07», B> 5ABP B>, GB> 1O;> 2 =0G0;5. 

#5@2>>1@07=CR ?@8=SB> >1>7=0G0BP 703;02=>9 1C:2>9 F: y = F(x) 

$0AA<>B@8< =5A:>;P:> DC=:F89 8 8E ?@>872>4=O5: 

1) C = E2
 ;                   C´ = 2E 

2) C = E2
 + 1;              C´ = 2E 

3) C = E2
 + 0,5;           C´ = 2E 

4) C = E2
 - 3;               C´ = 2E 

5) C = E2
 - : ;            C´ = 2E 

6) C = E2
 + 

   ;             C´ = 2E 

7) C = 4 + E2
 ;            C´ = 2E 

 

�848<, GB> 2> 2A5E A;CG0SE DC=:F88 1O;8 2 >1I5<-B> @07=O5, 0 ?@>872>4=O5 
?>;CG8;8AP >48=0:>2O5.  
&5?5@P ?@54AB028<, GB> ?5@54 =0<8 AB>8B >1@0B=0S 7040G0: 40=0 DC=:F8S C = 2E, 

:>B>@0S S2;S5BAS ?@>872>4=>9 :0:>9-B> 4@C3>9 DC=:F88 8 =0< =04> QBC 4@C3CR DC=:F8R 
=09B8, B> 5ABP 4@C38<8 A;>20<8, =09B8 ?5@2>>1@07=CR DC=:F88 C = 2E.  
�0:CR 65 DC=:F8R <O <>65< =09B8, 254P ?@>872>4=0S >B ;R1>3> ?>AB>S==>3> G8A;> 

(=5 A>45@60I53> E) 2A5340 @02=0 =C;R? #>;CG05BAS, GB> <O <>65< =09B8 ;R1CR 87 
?5@5G8A;5==OE. !> C:070BP :>=:@5B=> :0:CR – QB>3>, C2O, A45;0BP =5 2>7<>6=>. 
#>;CG05BAS, GB> 459AB285 2>AAB0=>2;5=8S DC=:F88 4> :>=F0 ?@>25AB8 =5;P7S. #>;CG8< 

F(x) = x
2
 + C, 345 % – QB> :0:>5 – B> G8A;>, :0:>5 – <O =5 7=05<. 

&> 5ABP 2>AAB0=02;820S DC=:F8R, <O =0E>48< =5 >4=C ?5@2>>1@07=CR, 0 <=>65AB2>, 
:>B>@O5 1C4CB >B;8G0BPAS 4@C3 >B 4@C30 =0 :0:>5-B> A;0305<>5 %. 

 =>65AB2> ?5@2>>1@07=OE 4;S >4=>9 DC=:F88 =07O205BAS A9BCD989?9AAO@ 
<AF97D4?B@ (8=B53@0; – ?>B><C GB> <O 2O?>;=S5< 459AB285 8=B53@8@>20=8S, 
=5>?@545;5==O9 – ?>B><C, GB> QB> 459AB285 4> :>=F0 =5 >?@545;5=> 87-70 =0;8G8S 
?>AB>S==>3> G8A;0 %) 8 >1>7=0G05BAS: 

                                                             ∫         = F(x) + C 

 ∫                               
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f(x) – 7040==0S ?@>872>4=0S (?>4O=B53@0;P=0S DC=:F8S) 
dx – 48DD5@5=F80; ?> ?5@5<5==>9 E (2 2OG8A;5=88 =5 CG0AB2C5B, => ?>:07O205B, ?> :0:>9 
?5@5<5=>9 1O;0 27SB0 ?@>872>4=0S) #D9A95D974FP <@ A9?P;S! 
�5@=5<AS : =0H59 7040G5. $5H5=85 ?> 2>AAB0=>2;5=8R ?5@2>>1@07=>9 ?> 7040==>9 
?@>872>4=>9 C = 2E 1C45B 2O3;S45BP B0:: 
 ∫       = E2

 + C 

 

#>G5<C =5;P7S ?@5=51@530BP 48DD5@5=F80;>< dx? 

$0AA<>B@8< >?SBP @S4 DC=:F89 8 8E ?@>872>4=O5: 
1) C = 3E;    C´ = 3 
2) C = 3t + 5;     C´ = 3 
3) C = 3z – 0,4;     C´ = 3 

 

"?SBP 2848<, GB> DC=:F88 @07=O5, 0 ?@>872>4=O5 ?>;CG8;8AP >48=0:>2O5. �A;8 <O =5 
1C45< 7=0BP :0:CR ?5@5<5==CR A>45@60;0 DC=:F8S, B> :0: 65 <O 1C45< 55 
2>AAB0=02;820BP? 
!0?@8<5@: ∫      – 48DD5@5=F80; dt =0< «?>4A:07O205B», GB> 2 ?5@2>>1@07=>9 <O 

4>;6=O =0?8A0BP ?5@5<5==CR t, B> 5ABP ∫      = 3t + C 

�;S =0E>645=8S ?@>872>4=>9 =04> 1O;> 7=0BP ?@028;0 8 D>@<C;O 
48DD5@5=F8@>20=8S. �;S 2OG8A;5=8S 8=B53@0;>2, =04> 7=0BP ?@028;0 8 D>@<C;O 
8=B53@8@>20=8S.  

1.3.2 #D46<?4 <AF97D<DB64A<S. 

1.∫           ∫     + ∫     - ∫     

(�=B53@0; >B AC<<O @025= AC<<5 8=B53@0;>2 A;0305<OE) 

2.∫     udx = m · ∫    , 345 m- G8A;>  

(#>AB>S==O9 <=>68B5;P <>6=> 2O=5AB8 70 7=0: 8=B53@0;0) 

3.  ∫          = (F(x) + C)´ =  f(x) 
(#@>872>4=0S >B 8=B53@0;0 @02=0 ?>4O=B53@0;P=>9 DC=:F88) 

�;S 2OG8A;5=8S 8=B53@0;>2 1C45< ?>;P7>20BPAS ?5@2O<8 42C<S ?@028;0<8, 0 4;S 
?@>25@:8 – B@5BP8<. 

"5D4F<F9 6A<@4A<S, KFB CD46<? 8?S <AF97D<DB64A<S CDB<;6989A<= < 8DB59= A9F! 

1.3.3 (BD@G?O <AF97D<DB64A<S 

1. ∫   = x + C. 

2. ∫     =mx + C, 345 m – ?>AB>S==O9 <=>68B5;P (G8A;>) 

3. ∫      = 
         + C 

4. ∫      =    + C 
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5. ∫      = 
      

6. ∫     = ln |x| +C 

7. ∫         = - cos x + C 

8. ∫         = sin x + C 

9. ∫          = tg x + C 

10. ∫          = - ctg x + C 

1B8 D>@<C;O 5I5 =07O20RB F45?<J9= <AF97D4?B6, 0 A0<8 8=B53@0;O – F45?<KAO@<. 

ЧFB 5O 6OK<E?<FP ?R5B= <AF97D4?, A9B5IB8<@B E69EF< 97B > B8AB@G <?< 
A9E>B?P><@ F45?<KAO@! 

!0?@8<5@: ∫    · dx = (8=B53@0; B01;8G=O9 – 2OG8A;8< 53> ?> D>@<C;5 №3)  =         + % 

=   
    + % 

%45;05< ?@>25@:C: =0945< ?@>872>4=CR >B ?>;CG5==>9 ?5@2>>1@07=>9, 5A;8 <O 
2OG8A;8;8 ?@028;P=>, B> 4>;6=O ?>;CG8BP ?>4O=B53@0;P=CR DC=:F8R: (     ) 

 = 
          = E4. #>;CG8;8 ?>4O=B53@0;P=CR DC=:F8R, 7=0G8B 8=B53@0; 

2OG8A;8;8 ?@028;P=>. 

"1@0B8B5 2=8<0=8S, GB> D>@<C; 4;S 8=B53@8@>20=8S :>@=59 8 4@>159 2840     – B> 65 
=5B! �45AP B0: 65, :0: 8 4;S ?@>872>4=OE, =04> 1C45B A=0G0;0 2>A?>;P7>20BPAS A2>9AB20<8 
AB5?5=59: :   

 =       8         = C·      

!0?@8<5@: 

1) ∫ :   
 · dx – QB> 8=B53@0; =5 S2;S5BAS B01;8G=O<, => <O <>65< 53> A25AB8 : 

B01;8G=><C 8=B53@0;C №3, 5A;8 2>A?>;P7C5<AS A2>9AB2>< AB5?5=59: ∫ :   
 · dx = ∫     · dx = (B5?5@P >= B01;8G=O9, 2OG8A;S5< 53> ?> D>@<C;5 №3) =             

+ % =         + % =     :     + % 

 

2) ∫      = (QB> 8=B53@0; =5 S2;S5BAS B01;8G=O<, => <O <>65< 53> A25AB8 : B01;8G=><C 

8=B53@0;C №3, 5A;8 2>A?>;P7C5<AS A2>9AB2>< AB5?5=59) = ∫          ∫     · dt =  

= 
        + C   - 

     + C 

 

3) ∫           (8=B53@0; =5 B01;8G=O9, => ?>4O=B53@0;P=0S DC=:F8S 70?8A0=0 2 
2845 AC<<O, 2>A?>;P7C5<AS ?@028;>< №1) = ∫        + ∫        (?>;CG8;8 420 
8=B53@0;0, = >=8 B> 65 5I5 =5 B01;8G=O5. �O=5A5< C ?5@2>3> 70 7=0: 8=B53@0;0 
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<=>68B5;P 2, A>3;0A=> ?@028;C №2, 0 C 2B>@>3> ?5@5<=>68< 1 8 dx) = 2∫      + ∫    = 

(2>B B5?5@P >=8 >10 B01;8G=O5: ?5@2O9 – D>@<C;0 №3, 2B>@>9 – D>@<C;0 №1) =      +E + % 
= (% ?8H5< B>;P:> >48= @07) = E2

 + E + % 

1.3.4  9FB8 ;4@9AO C9D9@9AAB= 

�A;8 40==O9 8=B53@0; A ?><>IPR 0;351@08G5A:8E ?@5>1@07>20=89 B@C4=> 8;8 
=52>7<>6=> A25AB8 : >4=><C 8;8 =5A:>;P:8< B01;8G=O< 8=B53@0;0<, B> 4;S 53> 
>BOA:0=8S ?@8<5=SRB >A>1O5 A?>A>1O, >4=8< 87 :>B>@OE S2;S5BAS @9FB8 ;4@9AO 
C9D9@9AAB= (5I5 8=>340 =07O20RB ECBEB5 CB8EF4AB6><). 

�0<5B8<, GB> 2A5 A?>A>1O 8=B53@8@>20=8S 8<5RB F5;PR A25AB8 40==O9 8=B53@0; : 
B01;8G=><C A ?><>IPR B5E 8;8 8=OE 8A:CAAB25==OE ?@85<>2. 

%?>A>1 ?>4AB0=>2:8 70:;RG05BAS 2 A;54CRI5<: 70<5=SRB =>2>9 ?5@5<5==>9 B0:CR 
G0ABP ?>4O=B53@0;P=>9 DC=:F88, ?@8 48DD5@5=F8@>20=88 :>B>@>9 ?>;CG05BAS 
>AB02H0SAS G0ABP ?>4O=B53@0;P=>3> 2O@065=8S (=5 AG8B0S ?>AB>S==>3> <=>68B5;S, =0 
:>B>@O9 2A5340 <>6=> C<=>68BP 8 @0745;8BP ?>4O=B53@0;P=>5 2O@065=85). 

!0?@8<5@: ∫                

#>4 7=0:>< 8=B53@0;0 ?@>872545=85. #@028;0 8=B53@8@>20=8S ?@>872545=8S C =0A =5B. 
#>?@>1C5< 2OG8A;8BP QB>B 8=B53@0; <5B>4>< 70<5=O ?5@5<5==>9.  

'4>1=> ?@>8725AB8 70<5=C  sin x = t. #@>48DD5@5=F8@C5< QB>B 2O@065=85: 

 (sin x)
ʹ
 dx = t

ʹ 
dt   

 cos x ∙ dx = 1 ∙ dt   

      cos x ∙ dx = dt   

�848<, GB> ?>;CG5==O9 48DD5@5=F80; @025= >AB02H59AS G0AB8 ?>4O=B53@0;P=>3> 
2O@065=8S. %45;05< 70<5=C 2 40==>< 8=B53@0;5:  

Sin x 70<5=8< =0 t 

Cos x ∙ dx 70<5=8< =0 dt, ?>;CG8<: ∫       – QB> B01;8G=O9 8=B53@0;, :>B>@O9 @025=  
    

+ C 

%45;05< >1@0B=CR 70<5=C, B.5. 2<5AB> t ?>4AB028< sin x, ?>;CG8<: 

 
  sin

2
 x  + C. 

$5H5=85 QB>3> ?@8<5@0 >D>@<;S5< A;54CRI8< >1@07><: 

∫                 |                                                                 | = ∫       = 
    + C =  

  sin
2
 x + C. 

 5B>4>< 70<5=O ?5@5<5==>9 <>6=> 8=B53@8@>20BP A;>6=O5 DC=:F88. 

!0?@8<5@:  
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∫              = ||                                             || = ∫        dt = 
   ∫         =  

= 
   sin t + C = 

   sin (2x + 3) + C 

"5D4F<F9 6A<@4A<9: CBE?9 FB7B, >4> E89?4?< ;4@9AG C9D9@9AAB=, CB8 ;A4>B@ 
<AF97D4?4 A9 8B?:AB 5OFP EF4DB= C9D9@9AAB=!!! 

�I5 >48= ?@8<5@: 

∫              = ||                                                  ||= ∫            =   
   ∫      =  

= 
   ∙     + C = 

              + C. 

1.3.5  9FB8 <AF97D<DB64A<S CB K4EFS@ 

#@8 8=B53@8@>20=88 DC=:F89, A>45@60I8E ?@>872545=8S, ;>30@8D<O, 
B@83>=><5B@8G5A:85 DC=:F88, 1O205B C4>1=> 2>A?>;P7>20BPAS A?>A>1>< 8=B53@8@>20=8S 
?> G0ABS<. 

�;S QB>3> G0ABP 2O@065=8S, AB>SI53> ?>4 7=0:>< 8=B53@0;0 >1>7=0G0RB G5@57 u, 0 
>AB02HCRAS G0ABP – 70 dv. &> 5ABP 40==O9 8=B53@0; 1C45B 2 2845 ∫      , :>B>@O9 2 A2>R 
>G5@54P 1C45B @025=: ∫       = u ∙ v - ∫       (1.) 

#5@2CR 70<5=C 1C45< 48DD5@5=F8@>20BP, 2B>@CR – 8=B53@8@>20BP. 

#D<@9D1: 

∫             = |                                                              ∫     ∫                                                                                                              | =  

&5?5@P A>AB02;S5< ?@02CR G0ABP D>@<C;O (1.): 2<5AB> u ?>4AB028< E, 2<5AB> v – sin x, 

2<5AB> du – dx: 

= x ∙ sin x - ∫          =  

#>A;54=89 8=B53@0; 4>;65= 1OBP B01;8G=O< 8;8 E>BS 1O ;53G5 B>3>, :>B>@O9 1O; 
40=. �A;8 ?>A;54=89 8=B53@0; >:070;AS A;>6=55 40==>3>, B> A:>@55 2A53> =5 ?@028;P=> 
1O;0 2O1@0=0 70<5=0, =04> 25@=CBPAS 2 =0G0;> 8 2O1@0BP 70 u 4@C3CR G0ABP 
?>4O=B53@0;P=>3> 2O@065=8S. � =0H5< A;CG05 8=B53@0; ?>;CG8;AS B01;8G=O9. 
#@>4>;605< 2OG8A;5=8S: 

= x ∙ sin x – ( - cos x) + % = x ∙ sin x + cos x + C. 

#D<@9D 2: 
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∫         = |                                                 ∫     ∫                                                 | = x ∙ ln x - ∫         = x ∙ ln x - 

∫    = x ∙ ln x – x + C 

1.4 "CD989?9AAO= <AF97D4? < 97B CD<@9A9A<9 

1.4.1 "CD989?9AAO= <AF97D4? 

!0?><=8<, GB> ?5@2>>1@07=0S – QB> DC=:F8S, 2>AAB0=>2;5==0S ?> 7040==>9 
?@>872>4=>9. �59AB285 =0E>645=8S ?5@2>>1@07=>9 =07O205BAS 8=B53@8@>20=85<. 

&0: :0: ?5@2>>1@07=0S – QB> DC=:F8S, B> 4;S =55 4>;65= ACI5AB2>20BP 3@0D8:. 

$0AA<>B@8< =5:>B>@CR ?5@2>>1@07=CR C = F(E) 8 55 3@0D8: =0 >B@57:5 [a; b]: 

 

 

 

 

 

 

 

 

 

 

F(a)  - 7=0G5=85 DC=:F88 2 B>G:5 E = 0,  

F(b) – 7=0G5=85 DC=:F88 2 B>G:5 E = b. 

$07=8F0 <564C E = b 8 E = 0 – QB> 5ABP =8 GB> 8=>5, :0: ?@8@0I5=85 0@3C<5=B0  E 
(4;8=0 >B@57:0 [a; b]), B>340 @07=8F0 <564C F(b) 8 F(a) – QB> ?@8@0I5=85 DC=:F88  C 8;8         (4;8=0 >B@57:0 [F(a); F(b)]), :>B>@>5 =0E>48BAS ?> D>@<C;5:          = F(b) - F(a)   

$0AA<>B@8< 7040GC: ?CABP 40=0 DC=:F8S y = f(x), =09B8 ?@8@0I5=85 55 ?5@2>>1@07=>9. 

$5H5=85: GB> 1O =09B8 ?@8@0I5=85 ?5@2>>1@07=>9 40==>9 DC=:F88, =04> 4;S =0G0;0, 
=09B8 A0<C ?5@2>>1@07=CR C = F(x), B.5 2OG8A;8BP 8=B53@0; >B f(x), 70B5< =09B8 7=0G5=85 
QB>9 ?5@2>>1@07=>9 2 B>G:5 E = b, B.5. F(b), ?>B>< =09B8 7=0G5=85 ?5@2>>1@07=>9 2 B>G:5 E 
= 0, B.5. F(a), 0 70B5< =09B8 @07=>ABP   F(b) - F(a), B.5.            �040G0 @5H5=0. 
�;S @5H5=8S ?>4>1=OE 7040G ACI5AB2C5B D>@<C;0:       ∫          = F(x)

    = F(b) – F(a) 

F(b) 

F(a) 

a b 

Y = F(x) 
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1B0 D>@<C;0 =07O205BAS «(>@<C;>9 !PRB>=0 – �591=8F0», >B D0<8;89 42CE 
8725AB=OE <0B5<0B8:>2, 70=8<0RI8EAS 2 >4=> 2@5<S 2>?@>A0<8 8=B53@0;P=>3> 8 
48DD5@5=F80;P=>3> 8AG8A;5=8S. $0715@5< QBC D>@<C;C ?>4@>1=>.      – 40==0S DC=:F8S, >B :>B>@>9 <O 1C45< 8A:0BP ?5@2>>1@07=CR F(x), B> 5ABP 
2OG8A;SBP 8=B53@0;.  

%8<2>; ∫     ?>:07O205B, GB> ?5@2>>1@07=CR ?@845BAS 2OG8A;SBP =0 7040==>< >B@57:5 
[a; b]. 

+8A;0 a 8 b – =07O20RBAS CD989?4@< <AF97D<DB64A<S. 

"1@0B8B5 2=8<0=85, GB> 2 70?8A8 >B@57:0 [a; b] G8A;> 4 =0 :>>@48=0B=>9 ?@S<>9 

=0E>48BAS ;5255 G8A;0 b, 0 7=0G8B 4 <5=PH5, G5< b, ?>QB><C 2 70?8A8 ∫    4 S2;S5BAS 
=86=8< ?@545;>< 8=B53@8@>20=8S, 0 b – 25@E=8< (?> ?@8=F8?C «G5< 1>;PH5, B5< 2OH5»), 
9E?< 6O CB A96A<@4F9?PABEF< CB@9AS9F9 @9EF4@< CD989?O <AF97D<DB64A<S, FB 
D9;G?PF4F 6OK<E?9A<= 5G89F A969DAO@! 

%8<2>; 
   - ?>:07O205B, GB> 459AB285 8=B53@8@>20=8S 70:>=G5=>, ?5@2>>1@07=0S 

=0945=0 8 40;PH5 =04> =0E>48BP 7=0G5=85 QB>9 ?5@2>>1@07=>9 =0 :>=F0E 7040==>3> 
>B@57:0. 

$07=>ABP F(b) – F(a) – ?>:07O205B, :0: =0E>48BP ?@8@0I5=85 =0945==>9 
?5@2>>1@07=>9. 

"A=>2=0S G0ABP D>@<C;O !PRB>=0 – �591=8F0  ∫          – =07O205BAS 
BCD989?9AAO@ <AF97D4?B@ (G8B05< «8=B53@0; >B 0 4> 1Q QD >B 8:A 45 8:A») 

�@C38<8 A;>20<8, BCD989?9AAO= <AF97D4? – QB> CD<D4M9A<9 C9D6BB5D4;AB= =0 
7040==>< >B@57:5. 

#>QB><C 2 7040G0E, 2<5AB> «=09B8 ?@8@0I5=85 ?5@2>>1@07=>9» >1OG=> ?8HCB 
«2OG8A;8BP >?@545;5==O9 8=B53@0;». 

� >B;8G88 >B =5>?@545;5==>3> 8=B53@0;0, 2 @57C;PB0B5 2OG8A;5=8S >?@545;5==>3> 
8=B53@0;0 ?>;CG05< K<E?B (B.:. 0 8 b – QB> G8A;0, A>>B25BAB25==> F(a)  8 F(b) – QB> B>65 
G8A;0, A;54>20B5;P=> @07=>ABP F(b) – F(a) – B> 65 G8A;>).  

#@8 2OG8A;5=88 ?5@2>>1@07=>9 4;S >?@545;5==>3> 8=B53@0;0 « + %» ?8A0BP A<OA;0 
=5B, B.:. =0< 2 40;P=59H5< 2OG8A;SBP @07=>ABP F(b) – F(a), B> % 2A5 @02=> 8AG57=5B. 

�OG8A;8BP >?@545;5==O9 8=B53@0;: 

1) ∫          = (A2545< ?> 2A5< ?@028;0< =0H 8=B53@0; : B01;8G=><C 8 =0945< 

?5@2>>1@07=CR) = 2 · ∫         = 2 ·     = E2
    = 3

2
 – 12

 = 9 – 1 = 8 
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2) ∫              = - cos x 

     = - cos
   – (- cos(- )) = - cos

   – (- cos ) = - cos
   

+ cos  = - 0 + (-1) = 0 – 1 = - 1 
�B7B64D<649@ES, 5A;8 DC=:F8S ?>4 7=0:>< 8=B53@0;0 70?8A0=0 2 A:>1:0E, B> 8 

?5@2>>1@07=CR B> 65 1C45< 70?8AO20BP 2 A:>1:0E, GB>1O =5 @0AB5@SBP 7=0:>2 ?@8 
40;P=59H8E 2OG8A;5=8SE. 

3) ∫             = (     )     = (
    + 0) - (           ) = 0 - (    ) = 0 -    + 3 = - 4,5 + 3 = - 1,5 

4) ∫            = (5E – E) 
    = (51

 – 1) – (50
 – 0) = 51

 – 1 – 50
 + 0 = 5 – 1 – 1 = 

5 – 2 

5) ∫ :     dx = ∫       dx = 
           = 

      = 
  ( :  )   

    = 
  ( :  )   - 

  ( :  )   = 
        - 

       =     - 
   = 

    = 11,25 

1.4.2 �D<6B?<A9=A4S FD4C9J<S < 99 C?BM48P. 

� H:>;P=>< :C@A5 <0B5<0B8:5 2O C65 AB0;:820;8AP A 7040G0<8, 2 :>B>@OE B@51>20;>AP 
=09B8 ?;>I04P ?@S<>;8=59=>9 D83C@O (<=>3>C3>;P=8:0). �;S QB>3> @071820;8 40==CR 
D83C@C =0 ?@>AB59H85 <=>3>C3>;P=8:8 (B@5C3>;P=8:8, ?@S<>C3>;P=8:8 8 B.4.), D>@<C;O 
?;>I0459 :>B>@OE 20< 8725AB=O. !0?@8<5@: 

 

 

   

 

 

&0: 65 87CG0;8 :@C3, 53> G0AB8: A5:B>@ 8 A53<5=B, D>@<C;O 8E ?;>I0459. 

�0: 1OBP, 5A;8 B@51C5BAS =09B8 ?;>I04P D83C@O, AB>@>=O :>B>@>9 – :CA:8 3@0D8:>2 
=5:>B>@OE DC=:F89. &0:0S D83C@0 =5 S2;S5BAS ?@S<>;8=59=>9 (AB>@>=O – =5 >B@57:8, 0 
:@82O5 ;8=88), 8 =5 S2;S5BAS =8 :@C3><, =8 G0ABPR :@C30, B> 5ABP D>@<C;0<8 ?;>I0459, 
87CG5==OE @0=55 D83C@, <O 2>A?>;P7>20BPAS =5 <>65<. 

#@>AB59H59 :@82>;8=59=>9 D83C@>9 ?>4>1=>3> @>40 S2;S5BAS >D<6B?<A9=A4S 
FD4C9J<S, ?;>I04P :>B>@>9 <>6=> 2OG8A;8BP A ?><>IPR >?@545;5==>3> 8=B53@0;0. 

�D<6B?<A9=A4S FD4C9J<S – QB> D83C@0 (G0ABP :>>@48=0B=>9 ?;>A:>AB8), 
>3@0=8G5==0S A=87C >B@57:>< [a; b] >A8 "), A25@EC 3@0D8:>< =5?@5@O2=>9 =0 QB>< 
>B@57:5 DC=:F88 y = f(x), A;520 8 A?@020 ?@S<O<8 x = a, x = b 
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&0:0S 8 B>;P:> B0:0S D83C@0 1C45B 
S2;SBPAS :@82>;8=59=>9 B@0?5F859. 

 

�0: 8 ;R1>9 D83C@5, :@82>;8=59=>9 D83C@5 =04> ?@8A2>8BP 8<S. �0: >1OG=> – ?> 
B>G:0< ?5@5A5G5=8S: 

 

 

 

 

 

 

 

 

 

 

 

ABCD- :@82>;8=59=0S B@0?5F8S 

 

#>G5<C D83C@0 ?>;CG8;0 B0:>5 =0720=85? 

�A;8 <O A59G0A =0HC D83C@C ?>25@=5< =0 90º ?> G0A>2>9 AB@5;:5, B> >=0 >G5=P A8;P=> 
1C45B ?>E>48BP =0 ?@S<>C3>;P=CR B@0?5F8R A 25@E=8< >A=>20=85 AB 8 =86=8< 
>A=>20=85 DC. $07=8F0 2 B><, GB> C B@0?5F88 (G5BO@5EC3>;P=8:0) 2A5 AB>@>=O – QB> 
>B@57:8 (?@S<O5 ;8=88), 0 C =0H59 D83C@O AB>@>=0 �% – :@820S ;8=8S – G0ABP 3@0D8:0 
DC=:F88 y = f(x). 

�>7<>6=O A;CG08, GB> 3@0D8: DC=:F88 y = f(x) ?@>E>48B G5@57 >48= 87 :>=F>2 >B@57:0 
[a; b] 8;8 G5@57 >10 (=0?@8<5@, ?0@01>;0, 25@H8=0 :>B>@>9 @0A?>;>65=0 2OH5 >A8 ") 8 
25B28 =0?@02;5=O 2=87), D83C@0 2A5 @02=> 1C45B S2;SBPAS :@82>;8=59=>9 B@0?5F859 
(A>3;0A=> >?@545;5=8R: 3@0D8: >3@0=8G8205B D83C@C A25@EC, >B@57>: >A8 ") – A=87C): 

   

a b 

У 

Х 

y = f(x) 

a b 

A 

B 

C 

D 

У 

Х 

y = f(x) 

А 

В 

С 

У 
У 

A 

B 

C 
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��% – :@82>;8=59=0S 
B@0?5F8S. 

 

 

 

 

 

 

��% – :@82>;8=59=0S 
B@0?5F8S. 

 

 

 

 

 

 

��% – :@82>;8=59=0S 
B@0?5F8S. 

 

�0: C65 1O;> A:070=> 2OH5, ?;>I04P :@82>;8=59=>9 B@0?5F88 <>6=> 2OG8A;8BP A 
?><>IPR >?@545;5==>3> 8=B53@0;0:  

S>D.FD4C9J. = ∫          

�45AP 0 8 b- :>=FO >B@57:0 [a; b] >A8 "), =0 :>B>@O9 >?8@05BAS =0H0 D83C@0, f(x) – QB> 
DC=:F8S y = f(x), 3@0D8: :>B>@>9 >3@0=8G8205B D83C@C A25@EC. 

1B>B 8=B53@0;, ?@5645 G5< 2OG8A;8BP, =5>1E>48<> 1C45B A>AB028BP. 

�!� �!��: A ?><>IPR >?@545;5==>3> 8=B53@0;0 <>6=> 2OG8A;SBP ?;>I048 
&"�0�" �$��"��!��!/) &$�#�*��. �A;8 D83C@0 =5 S2;S5BAS B0:>2>9, B> 
8=B53@0;>< 2>A?>;P7>20BPAS !��0�/! &0: 65 :0: =5;P7S A ?><>IPR D>@<C;O ?;>I048 
:@C30 2OG8A;SBP ?;>I048 B@5C3>;P=8:>2. 

�;S @5H5=8S 7040G =0 2OG8A;5=85 ?;>I0459 :@82>;8=59=OE B@0?5F89 C4>1=> 
?>;P7>20BPAS 0;3>@8B<><: 

1.%45;0BP G5@B56, 8A?>;P7CS 40==O5 CA;>28S 7040G8, 70HB@8E>20BP ?>;CG82HCRAS 
D83C@C 8 >1>7=0G8BP 55 1C:20<8 ;0B8=A:>3> 0;D028B0. 
2. �OSA=8BP, S2;S5BAS ;8 D83C@0 :@82>;8=59=>9 B@0?5F859 (=04> ?@>25@8BP, ?>4E>48B 

;8 >=0 2=5H=8< 284>< ?>4 >?@545;5=85). 
3.%>AB028BP >?@545;5==O9 8=B53@0;. 
4.�OG8A;8BP 8=B53@0;. 
5.#>4?8A0BP 548=8FO 87<5@5=8S – :204@0B=O5 548=8FO (:2.54. 8;8 542), B.:. =0 

:>>@48=0B=>9 ?;>A:>AB8 <O 8A?>;P7C5< =8 <5B@O, =8 A0=B8<5B@O, 0 548=8G=O5 >B@57:8. 
6.�0?8A0BP >B25B. 
�4> CD46<?B, BJ9A<64A<9 CB8B5AOI ;484K CDBIB8<F CB QF<@ L9EF< CGA>F4@! 

 

!0?@8<5@: 2OG8A;8BP ?;>I04P D83C@O, >3@0=8G5==>9 ;8=8S<8 C = 4 – E2, >APR "), 
?@S<O<8 E = 0, E = 1. 

$5H5=85: 

1) %45;05< G5@B56: 

 

а b 

А 

В 

С 

У 

Х 
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2) ABCD – :@82>;8=59=0S B@0?5F8S, A>3;0A=> >?@545;5=8R. 

3-5) SABCD = ∫             = (       )     = (        ) - (        ) = 4 - 
   – 0 =  

= 3
   (:2.54.) 

6) "B25B: SABCD = 3
   (:2.54.) 

� 9M9 B8<A 64:AO= @B@9AF: ?;>I04P =5 <>65B 1OBP >B@8F0B5;P=>9 25;8G8=>9! �A;8 
2O 2 @57C;PB0B5 2OG8A;5=89 ?>;CG8;8 =>;P 8;8 >B@8F0B5;P=>5 G8A;> – 8I8B5 >H81:C! 
#@>25@PB5, 2>7<>6=> 2O ?5@5?CB0;8 <5AB0<8 ?@545;O 8=B53@8@>20=8S, 8;8 4>?CAB8;8 
2OG8A;8B5;P=CR >H81:C. 

1.4.3 �D<6B?<A9=AO9 H<7GDO < <I C?BM48P 

�O20RB A;CG0R, :>340 D83C@0 :@82>;8=59=0S, => =5 S2;S5BAS :@82>;8=59=>9 
B@0?5F859. &>340 4;S 2OG8A;5=8S 55 ?;>I048 <O =5 <>65< 8A?>;P7>20BP =8 D>@<C;O 87 
35><5B@88, =8 >?@545;5==O9 8=B53@0; (?> :@09=59 2 B>< 2845, 2 :0:>< <O 53> ?@8<5=S5< 
4;S =0E>645=8S ?;>I048 :@82>;8=59=>9 B@0?5F88). 

�O45;SRB B@8 >A=>2=OE B0:8E A;CG0S: 

1)(<7GD4 B7D4A<K9A4 E69DIG  BEPR "), EA<;G – 7D4H<>B@ HGA>J<< y = f(x). 

 

�A;8 A8<<5B@8G=> >A8 ") >B>1@078BP D83C@C 2 25@E=RR ?>;C?;>A:>ABP, B> >=0 AB0=5B 
:@82>;8=59=>9 B@0?5F859. &>340 <>6=> 1C45B ?;>I04P D83C@O =09B8 A ?><>IPR 
>?@545;5==>3> 8=B53@0;0.  O A<>65< 2O?>;=8BP B0:>5 ?@5>1@07>20=85, C<=>682 =0 -1 

DC=:F8R, 3@0D8: :>B>@>9 >3@0=8G8205B D83C@C A=87C. 
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�@C38<8 A;>20<8, ?;>I04P =0H59 D83C@O <>6=> 2OG8A;8BP A ?><>IPR D>@<C;O:    = ∫            

�C4PB5 2=8<0B5;P=O, =5 ?>B5@S9B5 QB>B «<8=CA» ?@8 2OG8A;5=88, 8=0G5 ?;>I04P 1C45B 
25;8G8=>9 >B@8F0B5;P=>9, G53> 1OBP =5 <>65B. 

2)(<7GD4 B7D4A<K9A4 EA<;G BEPR "), E69DIG – 7D4H<>4@< A9E>B?P><I HGA>J<= 

 

� QB>< A;CG05 87 B>G:8 ?5@5A5G5=88 3@0D8:>2 DC=:F89 y = f(E)  8 y = g(x) >?CAB8< =0 
") ?5@?5=48:C;S@, ?@>AG8B05< :>>@48=0BC E >A=>20=8S ?5@?5=48:C;S@0. #>;CG8< 425 
:@82>;8=59=OE B@0?5F88: >4=0 >?8@05BAS =0 >B@57>: [a; b] 8 >3@0=8G5=0 A25@EC 3@0D8:>< 
DC=:F88 C= f(x), 4@C30S >?8@05BAS =0 >B@57>: [b; c] 8 >3@0=8G5=0 A25@EC 3@0D8:>< 
DC=:F88 y = g(x). #;>I04P :064>9 87 =8E <>6=> =09B8 A ?><>IPR >?@545;5==>3> 
8=B53@0;0. 

&>340 ?;>I04P =0H59 D83C@O <>6=> 2OG8A;8BP A ?><>IPR D>@<C;O:    =    +    

3)(<7GD4 A9 B7D4A<K9A4 BEPR ") 

 

� QB>< A;CG05 ?@>2>48< G5@57 :>=FO >B@57:0 [a; b] ?@S<O5, ?0@0;;5;P=O5 >A8 "' 8 
?5@5A5:0RI85 >10 3@0D8:0 (5A;8 >B@57>: =5 7040=, B> >?CA:05< 87 B>G5: ?5@5A5G5=8S 
3@0D8:>2 ?5@?5=48:C;S@O =0 >AP ") 8 A0<8 =0E>48< >B@57>: [a; b]). #>;CG8< 425 
:@82>;8=59=O5 B@0?5F88: >4=0 >?8@05BAS =0 >B@57>: [a; b] 8 >3@0=8G5=0 A25@EC 3@0D8:>< 
DC=:F88 C= f(x), 4@C30S >?8@05BAS =0 >B@57>: [a; b]8 >3@0=8G5=0 A25@EC 3@0D8:>< 
DC=:F88 y = g(x). #;>I04P :064>9 87 =8E <>6=> =09B8 A ?><>IPR >?@545;5==>3> 
8=B53@0;0. 

 &>340 ?;>I04P =0H59 D83C@O <>6=> 2OG8A;8BP A ?><>IPR D>@<C;O: 
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   =          -            

!0?@8<5@: 

1.�OG8A;8BP ?;>I04P D83C@O, >3@0=8G5==>9 ;8=8S<8: 

C = E2
 – 4, C = 0, E = - 1, E = 1  

$5H5=85: 

 

�848<, GB> D83C@0 =0E>48BPAS =865 >A8 "), 2OG8A;8< 55 ?;>I04P A ?><>IPR 
>?@545;5==>3> 8=B53@0;0, ?5@54 DC=:F859 ?>AB028< 7=0: «-»:        = ∫               = ∫               = ∫              = (       ) 

    = 

= (         ) - (                  ) = 4 - 
   + 4 - 

   = 8 - 
   = 7 

   (:2.54.) 

"B25B:        = 7 
   (:2.54.) 

2.�OG8A;8BP ?;>I04P D83C@O, >3@0=8G5==>9 ;8=8S<8: 

C = E2, C = 2E – E2, C = 0 

$5H5=85: 

 

�848<, GB> D83C@0 A=87C >3@0=8G5=0 >APR ")  (>B@57>: �%), 0 A25@EC – 3@0D8:0<8 42CE 
DC=:F89. �7 B>G:8 � – B>G:8 ?5@5A5G5=8S QB8E 3@0D8:>2, >?CAB8< =0 >AP ") 
?5@?5=48:C;S@. "A=>20=85 ?5@?5=48:C;S@0: E = 1(?@>AG8B0BP). #>;CG8;8 425 
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:@82>;8=59=O5 B@0?5F88: >4=0 >?8@05BAS =0 >B@57>: �� 8 >3@0=8G5=0 A25@EC 3@0D8:>< 
DC=:F88 C = E2, 4@C30S – =0 >B@57>: �%, A25@EC >3@0=8G5=0 3@0D8:>< DC=:F88 C = 2E – E2

. 

       =      +      

ABD – :@82>;8=59=0S B@0?5F8S 

     = ∫        = 
    

    = 
   – 0 = 

   (54.2) 

BCD – :@82>;8=59=0S B@0?5F8S 

     = ∫              = (         )   (       ) 

     = (       ) - (       ) = 4 - 
   – 1 + 

   =  

= 3 - 2
   = 

   (:2.54)       = 
   + 

   = 1 (:2.54.) 

"B25B:       =  1 542
 

3.�OG8A;8BP ?;>I04P D83C@O, >3@0=8G5==>9 ;8=8S<8: 

C = E2, C = 2E – E2
 

 

(83C@0 =5 >?8@05BAS =0 >AP "). "?CAB8< 87 B>G5: ?5@5A5G5=8S 3@0D8:>2 ?5@?5=48:C;S@O 
=0 >AP "). 1B> 1C4CB B>G:8 E = 0 8 E = 1 
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#>;CG8< 425 :@82>;8=59=O5 B@0?5F88 ��� 8 �%�� 

       =      -       

 

ABD – :@82>;8=59=0S B@0?5F8S 

     = ∫              = (         )   (       ) 

     = 1 - 
   – 0 = 

   (54.2) 

ACBD – :@82>;8=59=0S B@0?5F8S 

      = ∫        = 
    

    = 
   – 0 = 

   (54.2) 

     = 
   - 

   = 
   (:2.54) 

"B25B:      = 
   (:2.54) 

2.Э?9@9AFO 4A4?<F<K9E>B= 79B@9FD<< 

2.1.�9>FBDO < <I 6<8O. 

�5:B>@>< =07O205BAS ;R1>9 =0?@02;5==O9 >B@57>:.  

�5:B>@, 4;8=0 :>B>@>3> @02=0 =C;R, =07O205BAS =C;56O< 65:B>@><. �5:B>@O, ;560I85 
=0 >4=>9 ?@S<>9 8;8 =0 ?0@0;;5;P=OE ?@S<OE, =07O20RBAS :>;;8=54@=O<8. 
!>=4?@46;5==O5 25:B>@O – QB> :>;;8=50@=O5 25:B>@O, =0?@02;5==O5 2 >4=C AB>@>=C. 
�>;;8=50@=O5 25:B>@O, =0?@02;5==O5 2 ?@>B82>?>;>6=O5 AB>@>=O – ?@>B86>?>;>6=> 
=4?@46;5==O5 65:B>@O.  46=O<8 =07O20RBAS 25:B>@0 4;8=0 8 =0?@02;5=85 :>B>@OE 
A>2?040RB. �@>B86>?>;>6=O5 25:B>@O – QB> ?@>B82>?>;>6=> =0?@02;5==O5 25:B>@O 
@02=>9 4;8=O.  

2.2 �9=EF6<9 A48 69>FBD4@< 6 79B@9FD<K9E>B= HBD@9. 

2.2.1%G@@4 69>FBDB6 

!C<<>9 25:B>@>2  ⃗  8  ⃗  =07O205BAS B0:>9 25:B>@   , =0G0;> :>B>@>3> A>2?0405B A =0G0;>< 
25:B>@0  ⃗ , 0 :>=5F  - A :>=F>< 25:B>@0  ⃗ , ?@8 CA;>288, GB> =0G0;> 25:B>@0  ⃗  ?5@5=5A5=> 2 
:>=5F 25:B>@0  ⃗ . 
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#@028;> ;><0==>9: ?>A;54>20B5;P=> A>548=S5< 25:B>@0. �5:B>@ AC<<O – QB> 25:B>@ 
84CI89 87 =0G0;0 42865=8S 2 :>=5F 42865=8S. 

 

 

2.2.2 $4;ABEFP 69>FBDB6 

 47=>ABPN 25:B>@>2  ⃗  8  ⃗  =07O20RB AC<<C 25:B>@>2  ⃗  8 -  ⃗ , B.5  ⃗  -  ⃗  =  ⃗  + (- ⃗ ). 

 

 

2.2.3 #DB<;6989A<9 69>FBD4 A4 K<E?B 
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�@>876545=85 25:B>@0  ⃗  =0 25I5AB25==>5 G8A;> : =07O205BAS 25:B>@   ⃗⃗⃗⃗ , 4;8=0 :>B>@>3> 
@02=0 :ǀ ⃗ ǀ, 8 :>;;8=50@5= 25:B>@C  ⃗ . 

 

 

2.2.4. $4;?B:9A<9 69>FBD4 CB 86G@ A9>B??<A94DAO@ 69>FBD4@ 

!0?><=8<, GB> 25:B>@0 =07O20RBAS :>;;8=50@=O<8, 5A;8 >=8 ;560B =0 >4=>9 ?@S<>9 
8;8 =0 ?0@0;;5;P=OE ?@S<OE. 

�R1>9 25:B>@   ⃗⃗  =0 ?;>A:>AB8 <>65B 1OBP ?@54AB02;5= 548=AB25==O< A?>A>1>< 2 2845 
;8=59=>9 :><18=0F88 42CE =5:>;;8=50@=OE 25:B>@>2    8  ⃗ , B.5.  ⃗⃗  = x ·    + y ·  ⃗ , 345 E 8 C 
– =5:>B>@O5 G8A;0 

!0?@8<5@: 

�0=O 420 =5:>;;8=50@=OE 25:B>@0    8   . !09B8  ⃗  = 2,1   + 5,2   
%>3;0A=> ?@028;C C<=>65=8S 25:B>@0 =0 G8A;>, 25:B>@ 2,1   1C45B :>;;8=50@5= 25:B>@C   , A>=0?@02;5= A =8< 8 4;8=0 53> 1C45B 2 2,1 @070 1>;PH5 4;8=O 25:B>@0   . &> 65 A0<>5 

<>6=> A:070BP ?@> 25:B>@ 5,2   
!0< =C6=> ?>AB@>8BP 25:B>@  ⃗  – QB> 25:B>@ AC<<O. !0945< QB>B 25:B>@ ?> ?@028;C 

?0@0;;5;>3@0<<0. 

 

 

 

�040G0: 
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�0= B@5C3>;P=8: ��%, B>G:0   – A5@548=0 AB>@>=O A�,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. $07;>68BP ?> 
25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅̅̅̅. 

 

 

 

 

 

 

 

 

�0=>:   ��% 

�  =  �   ̅̅ ̅̅  =  ̅, 

   ̅̅ ̅̅  =  ̅ 

$07;>68BP: 

 ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅̅̅̅. 

 

$5H5=85: 

1)#> ?@028;C B@5C3>;P=8:0   ⃗⃗⃗⃗⃗⃗  =  ⃗  +       ⃗⃗⃗⃗⃗⃗     ⃗⃗⃗⃗  ⃗               |  ⃗⃗⃗⃗  ⃗|      |  ⃗⃗⃗⃗⃗⃗ |                                           } =   

  ⃗⃗⃗⃗  ⃗ = 2 ·   ⃗⃗⃗⃗⃗⃗  = 2· ( ⃗  +   ) = 2 ⃗  + 2 ⃗  

2)
  ⃗⃗⃗⃗ ⃗⃗       ⃗⃗⃗⃗ ⃗⃗                               |  ⃗⃗⃗⃗⃗⃗ |   |  ⃗⃗⃗⃗⃗⃗ |                                           }=  

  ⃗⃗⃗⃗⃗⃗  = -   ⃗⃗⃗⃗⃗⃗  = - ( ⃗  +   ) = -  ⃗   -  ⃗  

3)#> ?@028;C B@5C3>;P=8:0   ⃗⃗⃗⃗  ⃗ =   ⃗⃗⃗⃗  ⃗ +   ⃗⃗⃗⃗  ⃗   ⃗⃗⃗⃗  ⃗ 8  ⃗⃗   – QB> 420 ?@>B82>?>;>6=OE 25:B>@0, =    ⃗⃗⃗⃗  ⃗ = -   ⃗⃗   = - (2 ⃗  + 2 ⃗ ) = - 2 ⃗  - 2 ⃗  

%;54>20B5;P=>:   ⃗⃗⃗⃗  ⃗ =   ⃗⃗⃗⃗  ⃗ +   ⃗⃗⃗⃗  ⃗ = - 2 ⃗  - 2 ⃗  +  ⃗  = - 2 ⃗  -  ⃗  

"B25B:   ⃗⃗⃗⃗  ⃗ = 2 ⃗  + 2 ⃗  

          ⃗⃗⃗⃗  ⃗ = - 2 ⃗  -  ⃗  

          ⃗⃗⃗⃗⃗⃗  = -  ⃗   -  ⃗  

 

2.3.�9=EF6<9 A48 69>FBD4@< 6 >BBD8<A4FAB= HBD@9. 

2.3.1%?B:9A<9 69>FBDB6 

 #@8 A;>65=88 42CE 25:B>@>2 A:;04O20RBAS 8E >4=>8<5==O5 :>>@48=0BO. 

  ⃗  = (1; 3; -5),  ⃗  = (3; 0 2)  ⃗  +  ⃗  = (1+3; 3 + 0; -5 +2) = (4; 3; -3) 

2.3.2�OK<F4A<9 69>FBDB6 

А 

В 

С
с 

М 

Ā⃗  

ÿ  
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 #@8 2OG8B0=88 42CE 25:B>@>2 2OG8B0RBAS 8E A>>B25BAB2CRI85 :>>@48=0BO.  ⃗  -  ⃗  = (1 – 3; 3 – 0; -5 -2) = (-2; 3; -7) 

2.3.3 '@AB:9A<9 69>FBD4 A4 K<E?B 

 #@8 C<=>65=88 25:B>@0 =0 G8A;> :0640S :>>@48=0B0 25:B>@0 C<=>605BAS =0 QB> G8A;>.      ⃗⃗⃗⃗  = 2(1; 3; -5) = (2; 6; -10) 

2.3.4.%>4?SDAB9 CDB<;6989A<9 69>FBDB6.  

�A;8 25:B>@0 7040=O A2>8<8 4;8=0<8, B> A:0;S@=O< ?@>872545=85< 25:B>@>2  ⃗  8  ⃗  =07O205BAS G8A;> @02=>5 ?@>872545=8R 4;8= QB8E 25:B>@>2 =0 :>A8=CA C3;0 <564C 
=8<8:  ⃗  ·  ⃗  = ǀ ⃗ ǀ · ǀ   ⃗⃗⃗   · cos ∠( ⃗ ,  ⃗ ) 

!0?@8<5@: !09B8 A:0;S@=>5 ?@>872545=85 25:B>@>2  ⃗   8   ⃗  , 5A;8  ǀ ⃗ ǀ = 3,  ǀ   ⃗⃗⃗   = 5,             ∠( ⃗ ,  ⃗ ) = 60º 
$5H5=85:  ⃗  ·  ⃗  = ǀ ⃗ ǀ · ǀ   ⃗⃗⃗   · cos ∠( ⃗ ,  ⃗ ) = 3 · 5 · cos 60º = 15 ·    = 7,5 

�A;8 25:B>@0 7040=O A2>8<8 :>>@48=0B0<8, B> A:0;S@=O< ?@>872545=85< 25:B>@>2  ⃗  8  ⃗  =07O205BAS G8A;> @02=>5 AC<<5 ?@>872545=89 A>>B25BAB2CRI8E :>>@48=0B:  ⃗  ·  ⃗  = E0E2 + C0C2 + zaz2 

!0?@8<5@: !09B8 A:0;S@=>5 ?@>872545=85 25:B>@>2  ⃗       ⃗⃗        ⃗  =       ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗      ⃗  =      ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

$5H5=85:  ⃗  ·  ⃗  = 2 · 4 + (-3) · 1 = 8 – 3 = 5 

2.3.5.�?<A4 69>FBD4.  

�;8=C 25:B>@0 <>6=> @0AA<0B@820BP :0: 4;8=C @048CA0 >:@C6=>AB8 A F5=B@>< 2 =0G0;5 
:>>@48=0B, C@02=5=85 :>B>@>9 E2

 + C2
 = r

2, ?>QB><C 

ǀ ⃗ ǀ = √           

!0?@8<5@: !09B8 4;8=C 25:B>@0   ⃗⃗  5A;8   ⃗⃗  =        ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

$5H5=85: ǀ  ǀ = √           = :           = :   

 2.3.6.'7B? @9:8G 69>FBD4@<.  

�7 D>@<C; A:0;S@=>3> ?@>872545=8S:  ⃗  ·  ⃗  = ǀ ⃗ ǀ · ǀ   ⃗⃗⃗   · cos ∠( ⃗ ,  ⃗ )  ⃗  ·  ⃗  = E0E2 + C0C2 + zaz2 

A;54C5B cos ∠( ⃗ ,  ⃗ ) = 
                   ⃗         ⃗⃗⃗   = φ, => ∠( ⃗ ,  ⃗ ) = arccos φ 

!0?@8<5@: !09B8 C3>; <564C 25:B>@0<8  ⃗  8  ⃗ , 5A;8  ⃗  =      ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗      ⃗  =      ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

$5H5=85: !0945< 4;8=O QB8E 25:B>@>2. 

 ǀ ⃗ ǀ = √       = :       = :        ǀ ⃗ ǀ = √       = :       = :    = 1 
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cos ∠( ⃗ ,  ⃗ ) = 
         :     = 

 :  = 
:   ∠( ⃗ ,  ⃗ ) = arccos 

:   

2.3.7.�9?9A<9 BFD9;>4 6 ;484AAB@ BFABL9A<<. 

�A;8 B>G:0   45;8B >B@57>: �� 2 >B=>H5=88 λ, B> :>>@48=0BO B>G:8   =0E>4SBAS ?> 
D>@<C;0<: 

)< = 
            ;  '< = 

            ;  Z< = 
            

!0?@8<5@: B>G:0   45;8B >B@57>: �� 2 >B=>H5=88 1:2, =09B8 :>>@48=0BO B>G:8  , 
5A;8 �(2; 0), �(4; - 6) 

$5H5=85: B.:. B>G:0   45;8B >B@57>: �� 2 >B=>H5=88 1:2, B> λ =   .&>G:8 � 8 � 7040=O 
42C<S :>>@48=0B0<8, A;54>20B5;P=>, >G:0   B> 65 1C45B 7040=0 42C<S :>>@48=0B0<8 E 8 
C. !0945< 8E. 

)< = 
            = 

               = 
      = 4 ·    = 

   = 2
   

'< = 
            = 

                 = - 3 ·    = - 2 

"B25B:   ( 2   ; - 2) 

2.3.8.�BBD8<A4FO 69>FBD4 

+B>1O =09B8 :>>@48=0BO 25:B>@0, 7040==>3> 42C<S B>G:0<8, =04> >B :>>@48=0B :>=F0 
>B=SBP :>>@48=0BO =0G0;0. 

!0?@8<5@: �(2; 5), �(4; 3). !09B8 :>>@48=0BO 25:B>@0   ⃗⃗⃗⃗  ⃗ 

$5H5=85:   ⃗⃗⃗⃗  ⃗ = (4 – 2; 3 – 5) =        ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗       

�040G0: �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �� 8 C3>; %, 5A;8  

�(2; -1), �(0; 3),  %(4; 5)  

  

 

 

 

 

 

 

 

�0=>:  ��% 

�� – <5480=0 

�(2; -1), �(0; 3),  %(4; 5) 

!09B8: 

$��%, ��, ∠  

 

$5H5=85: 

С 

А 

В 

К 
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1.      = |  ⃗⃗⃗⃗  ⃗| + |  ⃗⃗⃗⃗  ⃗|+ |  ⃗⃗⃗⃗  ⃗|   ⃗⃗⃗⃗  ⃗ = (0 – 2; 3 + 1) = ( - 2; 4) |  ⃗⃗⃗⃗  ⃗| = √           = :     = :   = 2:    ⃗⃗⃗⃗  ⃗ = (4 – 0; 5 – 3) = (4; 2) |  ⃗⃗⃗⃗  ⃗| = :       = :     = :   = 2:    ⃗⃗⃗⃗  ⃗ = (2 – 4; - 1 – 5) = ( - 2; - 6) |  ⃗⃗⃗⃗  ⃗| = √               = :     = :   = 2:         = 2:  + 2:  + 2:   = 4:  + 2:   

2.�� – <5480=0, ?> CA;>28R, =  %� : �� = 1 : 1, =  λ = 1    = 
             

         = 2         = 
             

         = 4      

�(2; 4 )   ⃗⃗⃗⃗  ⃗ = ( 2 – 2; 4 + 1) = ( 0; 5) |  ⃗⃗⃗⃗  ⃗| = :       = :   = 5 

3. ∠% = ∠(  ⃗⃗⃗⃗  ⃗,   ⃗⃗⃗⃗  ⃗)   ⃗⃗⃗⃗  ⃗ = (0 – 4; 3 – 5) = (-4; -2) |  ⃗⃗⃗⃗  ⃗| =  = 2:  

cos ∠(  ⃗⃗⃗⃗  ⃗,   ⃗⃗⃗⃗  ⃗) = 
   ⃗⃗⃗⃗  ⃗   ⃗⃗⃗⃗  ⃗     ⃗⃗⃗⃗  ⃗   ⃗⃗⃗⃗  ⃗             ⃗⃗⃗⃗ ⃗⃗  = 

                    :    :   = 
     :   = 

   :      = 
    :  = 

 :  = 
:   ∠% = cos ∠(  ⃗⃗⃗⃗  ⃗,   ⃗⃗⃗⃗  ⃗) = arccos 

:   = 45° 

"B25B:       = 4:  + 2:   

             �� = 5 

             ∠%  = 45° 
3. �484A<S 8?S >BAFDB?PAB= D45BFO 

1. �OK<E?<FP CD989? HGA>J<<: 

�4D<4AF  

1                      
                                                               

2                                                                         (    )  
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3                                                 :                                 

4                                                                           (     ) 
 

5                                              :                               (    )  
 

6                                                                         (     )  
 

7                                                      :                        (    )  
 

8                                                                    (     ) 
 

9                                                                      (     )  
 

10                                              :                                        

11                                                                                (    )  
 

12                                                                                     

13                                                                  (     ) 
 

14                                             :                               (     )  
 

15                                                                                

16                                                  :                                      

17                                                                              (    )  
 

18                                               :                                 

19                                                                               

20                                                                          (     )  
 

21                                                                               (     ) 
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22                                                                                     

23                                                                             

24                                                                             (     )  
 

25                                                                              

26                       

                                              

 

               

27                                                   :                                  

28                                                                        (     ) 
 

29                                                                                (     ) 
 

30                                                                            (     )  
 

31                                                                    (     )  
 

32                                           :                                       

 
 

2.!4=F< 8<HH9D9AJ<4?O E?98GRM<I HGA>J<=: 
�4D<4AF (GA>J<S: 

1 y = x
3
 + 5x – 3 y = 

    - :   
 y = 7lnx + ctgx y = 3x

2
 ·       y = 

        

2 y = 13x
4
 – 2x + 1 y = 

    - :  
 y = 4cosx – 3x

 y = x
4
 · sinx y = 

          
3 y = 3x

3
 + x – 2 y = 

    +15:  y = 4
x
 – lnx y = x

3
 · ex

 y = 
          

4 y = x
3
 – 30x + 1 y = 

    - :   
 y = 5sinx + ctgx y = 2x

3
 · cosx y = 

        

5 y = 4x
4
 – 3x + 2 y = 

    + :   
 y = 2

x
 + 3sinx y = 2x

4
 · ex 

y = 
         

6 y = 6x
3
 + 2x – 3 y = 

    - :   
 y = 4lnx + ctgx y =12x

2
 ·       y = 

        

7 y = 5x
2
 – 2x + 1 y = 

    + 2:  y = 3tgx + e
x y = x

3
 · sinx 

 

y = 
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8 y = 6x
3
 – x + 4 y = 

    + :   
 y = 3

x
 – 2cosx y = 7x

5· lnx 

 

y = 
          

9 y = 
    – 5x + 1 y = 

    + :  y = 2sinx+3cosx y= 5x
2
      y = 

        

10 y = 3x
3
 – 2x + 1 y = 

    - :   
 y = cosx –4ctgx y = x

2
 ·       y = 

        

11 y = 3x
4
 + 

    – 3 y = 
   - :   

 y = cosx - 7   y = x
5
 · sinx y = 

        

12 y = x
2
 + 3x – 2 y = 

    + :   
 '=2sinx-       y = x

2 · 
lnx y = 

         

13 y = 4x
5
 – x3

 + 4 y = 
    + :   

 y = 3lnx - tgx y = x
2
 · cosx y = 

          

14 y = 3x
4
 – 2x + 12 y = 

    - :  
 y = 2cosx – 3x y = x

4
 · sinx y = 

          

15 y = 5x
3
 + x – 8 y = 

    + 5:  y = 4
x
 – lnx y = x

3
 · ex

 y = 
          

16 y = 2x
3
 – 3x + 1 y = 

    - :   
 y = 2sinx + ctgx y = 4x

3
 · cosx y = 

        

17 y = 5x
4
 – 3x + 6 y = 

    + :   
 y = 2

x
 + 3sinx y = 3x

4
 · ex 

y = 
         

18 y = 4x
3
 + x – 3 

 

y = 
    - :   

 y = 3lnx + ctgx 

 

y = 5x
2
 ·       y = 

        

19 y = 8x
2
 – 2x + 4 y = 

    + 2:  y = 2tgx + e
x
 y = 3x

3
 · sinx y = 

          

20 y = 3x
3
 – x + 2 y = 

    + :   
 y = 3

x
 – 4cosx y = 2x

5· lnx y = 
          

21 y = 
    – 5x + 13 y = 

    + :  y = 2sinx + cosx y= 3x
2
      y = 

        

22 y = 8x
3
 – 2x + 4 y = 

    - :   
 y =3cosx – ctgx y = 2x

2
 ·       y = 

        

23 y = 6x
4
 + 

    – 3 y = 
   - :   

 y = cosx - 2   y = x
5
 · sinx y = 

        

24 y = 4x
2
 + x – 2 y = 

    + :   
 y=2sinx -      y = x

3 · 
lnx y = 

         

25 y = 2x
5
 – x3

 + 1 y = 
    + :   

 y = 4lnx - tgx y = x · cosx y = 
          

26 y = x
3
 + 5x – 3 y = 

    - :  
 y = 4

x
 – lnx y = 2x

3
 · cosx y = 

         

27 y = 13x
4
 – 2x + 1 y = 

    +5:  y = 5sinx + ctgx y = 2x
4
 · ex 

y = 
        

28 y = 3x
3
 + x – 2 y = 

    - :   
 y = 2

x
 + 3sinx y =12x

2
 ·       y = 

          

29 y = x
3
 – 30x + 1 y = 

    + :   
 y = 4lnx + ctgx y = x

3
 · sinx 

 

y = 
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30 y = 4x
4
 – 3x + 2 y = 

    - :   
 y = 3tgx + e

x y = 7x
5· lnx y = 

        

31 y = 6x
3
 + 2x – 3 y = 

    + 2:  y = 3
x
 – 2cosx y= 5x

2
      y = 

        

32 y = 5x
2
 – 2x + 1 y = 

    + :   
 y = 2sinx+3cosx y = x

2
 ·       y = 

        

 

3. �0=0 DC=:F8S z = f(x, y). !09B8 G0AB=O5 ?@>872>4=O5 
?5@2>3> 8 2B>@>3> ?>@S4:0    

  ;    
  ;        ;         ;        ;       

�4D<4AF  �4D<4AF  

1 Z = 3x
4
 ∙ cos y 17 Z = 4y

5
 ∙ sin x 

2 Z = 2y
5
 ∙ sin x 18 Z = 3e

x
 ∙ y4

 

3 Z = e
x
 ∙ y5

 19 Z = 3y
2
 ∙ ln x 

4 Z = 5
y
 ∙ x3 

20 Z = 2y
3
 ∙ cos x 

5 Z = 4x
3
 ∙ sin y 21 Z = 3x

3
 ∙ sin y 

6 Z = 3y
5
 ∙ cos x 22 Z = 4

y
 ∙ x5

 

7 Z = x
4
 ∙ ln y 23 Z = 2x

5
 ∙ cos y 

8 Z = 2e
x
 ∙ y3

 24 Z = x
3
 ∙ ln y 

9 Z = 2x
3
 ∙ cos y 25 Z = 3y

2
 ∙ cos x 

10 Z = 5y
2
 ∙ ln x 26 Z = 5y

3
 ∙ ln x 

11 Z = 2y
5
 ∙ cos x 27 Z = 4x

5
 ∙ sin y 

12 Z = 3y
4
 ∙ sin x 28 Z = 4e

x
 ∙ y2

 

13 Z = 4x
5
 ∙ ln y 29 Z = 3x

2
 ∙ ln y 

14 Z = 2x
4
 ∙ sin y 30 Z = 2y

3
 ∙ ln x 

15 Z = 3
y
 ∙ x4

 31 Z = 2y
6
 ∙ sin x 

16 Z = 4x
5
 ∙ cos y 32 Z = 4

y
 ∙ x6

 

 

3. �OK<E?<FP A9BCD989?9AAO= <AF97D4?: 
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�4
D<
4A
F 

 9FB8B@ A9CBED98EF69AAB7B <AF97D<DB64A<S 

1   ∫ (        )    

 

2) ∫ (        )    

 

3) ∫(:             )      
2   ∫             

 

2) ∫ (        )    

 

3)∫(:            )      
3   ∫             

 

2) ∫ (        )    

 

3) ∫(:               )      
4   ∫ (        )    

 

2) ∫ (        )    

 

3)∫(:              )      
5   ∫               

 

2)∫ (        )    

 

3)∫(:          )      
6   ∫                  

 

2) ∫ (        )    

 

3)∫(:              )      
7   ∫            

 

2)∫ (        )    

 

3)∫(:             )      
8   ∫               

 

2)∫ (        )    

 

3)∫(:             )      
9   ∫            

 

2)∫ (        )    

 

3)∫(:          )      
10   ∫ (         )    

 

2)∫ (        )    

 

3)∫(:             )      
11   ∫             

 

2) ∫ (        )    

 

3)∫(:            )      
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12   ∫                 
 

2)∫ (        )    

 

3)∫(:               )      
13   ∫             

 

2)∫ (        )    

 

3)∫(:            )      
14   ∫             

 

2)∫ (        )    

 

3)∫(:            )      
15   ∫              

 

2)∫ (        )    

 

3)∫(:                 )      
16   ∫ (        )    

 

2)∫ (        )    

 

3)∫(:             )      
17   ∫               

 

2)∫ (        )    

 

3)∫(:          )      
18 

 

 

 

  ∫            

 

2)∫ (        )    

 

3)∫(:              )      

19   ∫             

 

2)∫ (        )    

 

3)∫(:             )      
20   ∫             

 

2)∫ (        )    

 

3)∫(:             )      
21   ∫            

 

2)∫ (        )    

 

3)∫(:         )      
22   ∫ (         )    

 

2)∫ (        )    

 

3)∫(:             )      
23   ∫              2)∫ (        )    3)∫(:             )      
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24   ∫             

 

2)∫ (        )    

 

3)∫(:                )      
25   ∫            2)∫ (        )    3)∫(:           )      
26   ∫ (        )    

 

2)∫ (        )    

 

3)∫(:               )      
27   ∫             

 

2)∫ (        )    

 

3)∫(:              )      
28   ∫             

 

2)∫ (        )    

 

3)∫(:          )      
29   ∫ (        )    

 

2)∫ (        )    

 

3)∫(:              )      
30   ∫               

 

2)∫ (        )    

 

3)∫(:             )      
31   ∫                  

 

2)∫ (        )    

 

3)∫(:             )      
32   ∫            

 

2)∫ (        )    

 

3)∫(:          )      
 

4. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: 

�4D<4AF  �4D<4AF  

1 C= 1- E2 , C=0     17 C = E2 +1, E= -1, E=1, C=0           
2 C= 4- E2  ,     C=0      18 C=2E2, E= -1, E=2, C=0     
3 C= 9- E2,   C=0     19 C=2E2, E= -2, E=1, C=0      
4 C= E2 +1, E=-1, E=2, C=0  20 C=x

2
+1, x= -2, x=0, C=0 

5 C= E2 +2, E=-2, E=1, C=0    21 C= x2+1, E=0, E=1, C=0         
6 C= E2 

-1, E=1, E=2, C=0      22 C= E2 +2, E= -1, E=1, C=0        
7 C= E2 

-4, E=2, E=3, C=0     23 C= E2 +3, E= -1, E=0, C=0         
8 C= E2 +3, E=0, E=1, C=0       24 C= E2 +2, E=-1, E=2, C=0             
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9 C= E3 +1, E= -1, E=1, C=0    25 C= x2
+1, x=0, x=2, C=0         

10 C= E3 +1, E=0, E=1, C=0     26 C= E3 +1, E=0, E=1, C=0    
11 C= E3 

-1, E=1, E=2, C=0      27 C= E3 
-1, E=1, E=2, C=0       

12 C = -E3 
-1, E= -2, E= -1, C=0 28 C = -E3 

-1, E= -2, E= -1, C=0      
13 C = -E3 +1, E= -1, E=1, C=0   29 C = -E3 +1, E= -1, E=1, C=0      
14 C = E3 +2, E= -1, E=1, C=0     30 C = E3 +2, E= -1, E=1, C=0       
15 C= E2 +4, E= -1, E=1, C=0   31 C= E2 +4, E= -1, E=1, C=0  
16 C= E2 +3, E=0, E=1, C=0     32 C= E2 +3, E=0, E=1, C=0   

 

5.$9L<FP ;484KG: 

�4D<4AF �484K4: 
1 �0= B@5C3>;P=8: ��%, B>G:0   – A5@548=0 AB>@>=O �%,   ̅̅̅̅̅ =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

2 �0= B@5C3>;P=8: ��%, B>G:0 L – A5@548=0 AB>@>=O A�,   ̅̅̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅̅̅  

 

3 �0= B@5C3>;P=8: ��%, B>G:0   – A5@548=0 AB>@>=O A%,   ̅̅̅̅̅ =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅̅ 

 

4 �0= B@5C3>;P=8: ��%, B>G:0 S – A5@548=0 AB>@>=O �%,    ̅̅ ̅̅  =  ̅   ̅̅̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅  

 

5 �0= B@5C3>;P=8: ��%, B>G:0 N – A5@548=0 AB>@>=O �%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

6 �0= B@5C3>;P=8: ��%, B>G:0 D – A5@548=0 AB>@>=O A�,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅ ̅̅  

 

7 �0= B@5C3>;P=8: ��%, B>G:0 T – A5@548=0 AB>@>=O �%,    ̅̅ ̅̅  =  ̅   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅  

 

8 �0= B@5C3>;P=8: ��%, B>G:0 S – A5@548=0 AB>@>=O A%,   ̅̅̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅  

 

9 �0= B@5C3>;P=8: ��%, B>G:0 R – A5@548=0 AB>@>=O �%,    ̅̅ ̅̅  =  ̅   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

10 �0= B@5C3>;P=8: ��%, B>G:0 K – A5@548=0 AB>@>=O �%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

11 �0= B@5C3>;P=8: ��%, B>G:0 P – A5@548=0 AB>@>=O A�,   ̅̅̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅ ̅̅  

 

12 �0= B@5C3>;P=8: ��%, B>G:0 N – A5@548=0 AB>@>=O A%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 



46 

 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

13 �0= B@5C3>;P=8: ��%, B>G:0 P – A5@548=0 AB>@>=O �%,    ̅̅ ̅̅  =  ̅   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

14 �0= B@5C3>;P=8: ��%, B>G:0 S – A5@548=0 AB>@>=O �%,   ̅̅̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅  

 

15 �0= B@5C3>;P=8: ��%, B>G:0 F – A5@548=0 AB>@>=O A�,   ̅̅̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅ ̅̅  

 

16 �0= B@5C3>;P=8: ��%, B>G:0 L – A5@548=0 AB>@>=O �%,    ̅̅ ̅̅  =  ̅   ̅̅̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅  

17 �0= B@5C3>;P=8: ��%, B>G:0 P – A5@548=0 AB>@>=O A%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

18 �0= B@5C3>;P=8: ��%, B>G:0 D – A5@548=0 AB>@>=O �%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

19 �0= B@5C3>;P=8: ��%, B>G:0 N – A5@548=0 AB>@>=O A�,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅ ̅̅  

 

20 �0= B@5C3>;P=8: ��%, B>G:0 K – A5@548=0 AB>@>=O �%,    ̅̅ ̅̅  =  ̅   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

21 �0= B@5C3>;P=8: ��%, B>G:0 L – A5@548=0 AB>@>=O A%,   ̅̅̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅  

 

22 �0= B@5C3>;P=8: ��%, B>G:0 F – A5@548=0 AB>@>=O �%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅  

 

23 �0= B@5C3>;P=8: ��%, B>G:0 N – A5@548=0 AB>@>=O �%,    ̅̅ ̅̅  =  ̅   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

24 �0= B@5C3>;P=8: ��%, B>G:0 H – A5@548=0 AB>@>=O A%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

25 �0= B@5C3>;P=8: ��%, B>A:0 P – A5@548=0 AB>@>=O �%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅  

 

26 �0= B@5C3>;P=8: ��%, B>G:0 K – A5@548=0 AB>@>=O A�,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅ ̅̅  

 

27 �0= B@5C3>;P=8: ��%, B>G:0   – A5@548=0 AB>@>=O �%,    ̅̅ ̅̅  =  ̅   ̅̅̅̅̅ =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  
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28 �0= B@5C3>;P=8: ��%, B>G:0 V – A5@548=0 AB>@>=O A%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

29 �0= B@5C3>;P=8: ��%, B>G:0 R – A5@548=0 AB>@>=O �%,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅ ̅̅  

 

30 �0= B@5C3>;P=8: ��%, B>G:0   – A5@548=0 AB>@>=O A�,   ̅̅ ̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅̅̅̅ 

 

31 �0= B@5C3>;P=8: ��%, B>G:0 L – A5@548=0 AB>@>=O A�,   ̅̅̅̅  =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅ ̅̅ ,   ̅̅̅̅  

 

32 �0= B@5C3>;P=8: ��%, B>G:0   – A5@548=0 AB>@>=O A%,   ̅̅̅̅̅ =  ̅,   ̅̅ ̅̅  =  ̅. 

$07;>68BP ?> 25:B>@0<  ̅ 8  ̅ 25:B>@O   ̅̅ ̅̅ ,   ̅̅̅̅ ,   ̅̅̅̅̅ 

 

 

6. !4=F< 8?<AG 69>FBD4: 

1    = 2 ⃗  + 3 ⃗ ,5A;8  ⃗  = (2; - 3; 1),  ⃗  = (4; 5; 2) 

2  ⃗  = 3 ⃗  + 2 ⃗ , 5A;8  ⃗  = (2;  3; - 1),  ⃗  = (-4; 1; 5) 

3    = 2 ⃗  - 3 ⃗ , 5A;8  ⃗  = (7; 0; 2),  ⃗  = (4; -3; 1) 

4  ⃗  = 4 ⃗  + 3 ⃗ , 5A;8  ⃗  = (8; - 1; - 2),  ⃗  = (3; 0; -2) 

5    = 4 ⃗  - 3 ⃗ , 5A;8  ⃗  = (-1; - 3; 1),  ⃗  = (0; 5; - 2) 

6  ⃗  = 2 ⃗  + 4 ⃗ , 5A;8  ⃗  = (2; 0; -3),  ⃗  = (4; 1; - 2) 

7    = 5 ⃗  - 3 ⃗ , 5A;8  ⃗  = (1; 0; - 2),  ⃗  = (2; -3; - 4) 

8  ⃗  =  ⃗  + 3 ⃗ , 5A;8  ⃗  = (-3; - 1; 2),  ⃗  = (4; -2; - 3) 

9    = 2 ⃗  + 3 ⃗ , 5A;8  ⃗  = (1; - 3; 1),  ⃗  = (4; 3; 2) 

10  ⃗  = 3 ⃗  + 2 ⃗ , 5A;8  ⃗  = (4;  3; - 1),  ⃗  = (-5; 1; 2) 

11    = 2 ⃗  - 3 ⃗ , 5A;8  ⃗  = (5; 0; - 1),  ⃗  = (1; -4; 1) 

12  ⃗  = 4 ⃗  + 3 ⃗ , 5A;8  ⃗  = (3; - 1; - 5),  ⃗  = (3; 1; -2) 

13    = 4 ⃗  - 3 ⃗ , 5A;8  ⃗  = (-2; - 3; 1),  ⃗  = (0; - 3; - 2) 

14  ⃗  = 2 ⃗  + 4 ⃗ , 5A;8  ⃗  = (2; 3; -3),  ⃗  = (- 4; 1; - 2) 

15    = 5 ⃗  - 3 ⃗ , 5A;8  ⃗  = (- 2; 0; - 2),  ⃗  = (2; -1; - 4) 

16  ⃗  =  ⃗  + 3 ⃗ , 5A;8  ⃗  = (-3; - 1; 3),  ⃗  = (1; -2; - 3) 

17    = 2 ⃗  + 3 ⃗ , 5A;8  ⃗  = (2; - 2; 1),  ⃗  = (4; 5; 3) 
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18  ⃗  = 3 ⃗  + 2 ⃗ , 5A;8  ⃗  = (1;  3; - 1),  ⃗  = (-4; 0; 5) 

19    = 2 ⃗  - 3 ⃗ , 5A;8  ⃗  = (7; - 2; 2),  ⃗  = (2; -3; 1) 

20  ⃗  = 4 ⃗  + 3 ⃗ , 5A;8  ⃗  = (4; - 1; - 2),  ⃗  = (3; 1; -2) 

21    = 4 ⃗  - 3 ⃗ , 5A;8  ⃗  = (-2; - 3; 1),  ⃗  = (3; 5; - 2) 

22  ⃗  = 2 ⃗  + 4 ⃗ , 5A;8  ⃗  = (2; - 4; -3),  ⃗  = (4; 1; - 3) 

23    = 5 ⃗  - 3 ⃗ , 5A;8  ⃗  = (2; 1; - 2),  ⃗  = (2; -3; - 2) 

24  ⃗  =  ⃗  + 3 ⃗ , 5A;8  ⃗  = (-2; - 1; 3),  ⃗  = (4; -4; - 3) 

25    = 2 ⃗  + 3 ⃗ , 5A;8  ⃗  = (- 2; - 3; 1),  ⃗  = (4; 3; 2) 

26  ⃗  = 3 ⃗  + 2 ⃗ , 5A;8  ⃗  = (2;  1; - 1),  ⃗  = (-4; 1; 3) 

27    = 2 ⃗  - 3 ⃗ , 5A;8  ⃗  = (5; 0; - 1),  ⃗  = (4; -2; 1) 

28  ⃗  = 4 ⃗  + 3 ⃗ , 5A;8  ⃗  = (8; - 1; - 1),  ⃗  = (3; 1; -2) 

29    = 4 ⃗  - 3 ⃗ , 5A;8  ⃗  = (-4; - 3; 1),  ⃗  = (0; 2; - 2) 

30  ⃗  = 2 ⃗  + 4 ⃗ , 5A;8  ⃗  = (2; 1; -3),  ⃗  = (4; 1; - 3) 

31    = 5 ⃗  - 3 ⃗ , 5A;8  ⃗  = (1; 4; - 2),  ⃗  = (3; -3; - 1) 

32  ⃗  =  ⃗  + 3 ⃗ , 5A;8  ⃗  = (-2; - 1; 3),  ⃗  = (4; -2; - 2) 

7. !4=F< ;A4K9A<9 CDB<;6989A<S: 

1 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 4, | ⃗ | = 5,      = 2, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 60° 
2    - 2  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 4, | ⃗ | = 1,      = 2, ∠( ⃗ ; ⃗   = 60°, ∠( ⃗ ;   ) = 90° 
3 (   - 4  ⃗⃗  ⃗ ·  ⃗ , 5A;8    ⃗   = 1, | ⃗ | = 6,      = 3, ∠( ⃗ ; ⃗   = 90°, ∠( ⃗ ;   ) =45° 
4 (   - 5  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 3, | ⃗ | = 1,      = 1, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 45° 
5 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 1, | ⃗ | = 3,      = 2, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 60° 
6 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 3, | ⃗ | = 3,      = 1, ∠( ⃗ ; ⃗   = 60°, ∠( ⃗ ;   ) = 90° 
7 (   - 4  ⃗⃗  ⃗ ·  ⃗ , 5A;8    ⃗   = 1, | ⃗ | = 2,      = 3, ∠( ⃗ ; ⃗   = 90°, ∠( ⃗ ;   ) =45° 
8 (   - 5  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 3, | ⃗ | = 2,      = 5, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 45° 
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9 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 1, | ⃗ | = 3,      = 6, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 60° 
10 (   - 2  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 2, | ⃗ | = 3,      = 5, ∠( ⃗ ; ⃗   = 60°, ∠( ⃗ ;   ) = 90° 
11 (   - 4  ⃗⃗  ⃗ ·  ⃗ , 5A;8    ⃗   = 7, | ⃗ | = 1,      = 4, ∠( ⃗ ; ⃗   = 90°, ∠( ⃗ ;   ) =45° 
12 (   - 5  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 2, | ⃗ | = 5,      = 1, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 45° 
13 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 4, | ⃗ | = 3,      = 1, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 60° 
14 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 2, | ⃗ | = 1,      = 1, ∠( ⃗ ; ⃗   = 60°, ∠( ⃗ ;   ) = 90° 
15 (   - 4  ⃗⃗  ⃗ ·  ⃗ , 5A;8    ⃗   = 5, | ⃗ | = 2,      = 2, ∠( ⃗ ; ⃗   = 90°, ∠( ⃗ ;   ) =45° 
16 (   - 5  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 3, | ⃗ | = 4,      = 1, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 45° 
17 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 4, | ⃗ | = 6,      = 3, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 60° 
18 (   - 2  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 2, | ⃗ | = 5,      = 2, ∠( ⃗ ; ⃗   = 60°, ∠( ⃗ ;   ) = 90° 
19 (   - 4  ⃗⃗  ⃗ ·  ⃗ , 5A;8    ⃗   = 3, | ⃗ | = 2,      = 3, ∠( ⃗ ; ⃗   = 90°, ∠( ⃗ ;   ) =45° 
20 (   - 5  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 3, | ⃗ | = 4,      = 1, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 45° 
21 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 1, | ⃗ | = 4,      = 3, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 60° 
22 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 4, | ⃗ | = 2,      = 1, ∠( ⃗ ; ⃗   = 60°, ∠( ⃗ ;   ) = 90° 
23 (   - 4  ⃗⃗  ⃗ ·  ⃗ , 5A;8    ⃗   = 5, | ⃗ | = 2,      = 1, ∠( ⃗ ; ⃗   = 90°, ∠( ⃗ ;   ) =45° 
24 (   - 5  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 4, | ⃗ | = 2,      = 2, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 45° 
25 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 4, | ⃗ | = 4,      = 2, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 60° 
26 (   - 2  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 1, | ⃗ | = 1,      = 5, ∠( ⃗ ; ⃗   = 60°, ∠( ⃗ ;   ) = 90° 
27 (   - 4  ⃗⃗  ⃗ ·  ⃗ , 5A;8    ⃗   = 2, | ⃗ | = 4,      = 3, ∠( ⃗ ; ⃗   = 90°, ∠( ⃗ ;   ) =45° 
28 (   - 5  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 
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   ⃗   = 3, | ⃗ | = 2,      = 1, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 45° 
29 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 3, | ⃗ | = 3,      = 2, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 60° 
30 (   - 2  ⃗⃗  ⃗ · 3 ⃗ , 5A;8 

   ⃗   = 3, | ⃗ | = 4,      = 1, ∠( ⃗ ; ⃗   = 60°, ∠( ⃗ ;   ) = 90° 
31 (   - 4  ⃗⃗  ⃗ ·  ⃗ , 5A;8    ⃗   = 1, | ⃗ | = 4,      = 3, ∠( ⃗ ; ⃗   = 90°, ∠( ⃗ ;   ) =45° 
32 (   - 5  ⃗⃗  ⃗ · 2 ⃗ , 5A;8 

   ⃗   = 3, | ⃗ | = 1,      = 5, ∠( ⃗ ; ⃗   = 30°, ∠( ⃗ ;   ) = 45° 
8. $9L<FP ;484KG: 

1 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(2; -2; 1), �(-3;5; 2), %(4; 3; - 1) 

2 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-4;-2; 1), �(-3;1; - 1), %(5; 3; 2) 

3 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(0; 6; - 2), �(-3;5; 1), %(-1; 0; 3) 

4 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(4; 0; 1), �(2;-3; 4), %(-4; - 2; 0) 

5 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(3;-2; 1), �(-3; 0; -1), %(0; 3; 4) 

6 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-4;-2; 3), �(-3;2; - 1), %(2; 3; - 2) 

7 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(0; 4; 1), �(2;5; - 1), %(1; -1; 4) 

8 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(4;3; - 1), �(2;-1; 0), %(-4; 1; - 3) 

9 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(3; -2; 1), �(-3;5; 1), %(4; 3; - 4) 

10 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-2;-2; 1), �(-3;0;- 1), %(5; 1; 2) 

11 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(0; 1; - 2), �(-3;5; 2), %(-1; 2; 3) 

12 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(- 1; 0; 1), �(3;-3; 4), %(-2; - 2; 0) 

13 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(2;-2; 1), �(-3; 1; -1), %(0; 3; 2) 

14 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-1;-2; 3), �(-3;0; - 1), %(2; 3; - 3) 

15 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(1; 4; 1), �(2;3; - 1), %(1; -1; - 2) 

16 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
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�(4;1; - 1), �(2;-1; 1), %(-2; 1; - 3) 

17 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(3; -2; 1), �(-3;4; 2), %(4; 2; - 1) 

18 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-1;-2; 1), �(-3;2; - 1), %(5; 3; 3) 

19 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(- 1; 6; - 2), �(-3;2; 1), %(-1; 0; - 3) 

20 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(4; 1; 1), �(2;-3; - 1), %(-2; - 2; 0) 

21 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(1;-2; 1), �(-3; 2; -1), %(0; 3; - 3) 

22 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-1;-2; 3), �(-3;-2; 1), %(2; 3; - 4) 

23 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(0; - 1; 1), �(3;5; - 1), %(1; -1; 3) 

24 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(2;3; - 1), �(2;-2; 0), %(-4; 1; - 1) 

25 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-2; -2; 1), �(-3;2; 2), %(4; 3; - 2) 

26 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-1;-2; 1), �(-3;2; - 1), %(5; 3; 3) 

27 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(0; 2; - 2), �(-1;5; 1), %(-1; 0; 2) 

28 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(4; - 1; 1), �(1;-3; 4), %(-4; - 3; 0) 

29 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(3;-2; 2), �(-2; 0; -1), %(0; 3; - 2) 

30 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(-1;-2; 3), �(-3;0; - 1), %(2; 3; - 3) 

31 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(0; - 2; 1), �(2;2; - 1), %(1; -1; 3) 

32 �0= &��%. !09B8 ?5@8<5B@ B@5C3>;P=8:0, 4;8=C <5480=O �  8 C3>; �, 5A;8 
�(1;3; - 1), �(2;-4; 0), %(-4; 1; - 1) 

 

4. �<F9D4FGD4 

"A=>2=0S ;8B5@0BC@0: 

�8A8G:8= �. &.  0B5<0B8:0 2 7040G0E A @5H5=8S<8: CG51=>5 ?>A>185 / � &.  &. �8A8G:8=, 
�. �. %>;>259G8:. 7-5 874., AB5@. – %0=:B – #5B5@1C@3: �0=P, 2020.-464 A. 1�% �0=P.  
 

�>?>;=8B5;P=0S ;8B5@0BC@0:   

�040S= �. �.  0B5<0B8:0: 'G51=8: / �.�. �040S=. - 3-e 874. -  .: (>@C<: !�* �!($�- , 
2021. - 544 A. 1�% znanium 

 


