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7 941593,63 56495,62 215240,30 
8 726353,33 43581,20 228154,72 
9 498198,61 29891,20 241844,00 

10 256354,61 15381,28 256354,63 
  717358,42 2000000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



16

   

 



17

   

 

  : _____ 
 

 :       . 
          : ,   

 :     ,  
          :      
          : ,   
          :       

 :       
 :  , ,  ,  

    ,        
     ,    ,  
       

 :    ,  
       

   :  
2. 1.4.6.        

   
 :     ,   ,  

   ,         
 ,     ,   

 ,        
 :   ,      

,      ,     
 

 : , , ,  
 

             
           
   : 5 .     

             
                    .  
                       .. 
                 
            : 35 . 

 
1)        90000  .    

   : 
 

   90000  
 20% 18000  

    1% 900  
   12%(pa)d 

  7  
    4 

   28 
  01.05.2013. 
    01.07.2013. 

   18.04.2013. 
 



18

   

 

       18.04.2013.    
01.05.2013. 

  01.01.2016.    12%(pa)d  10%(pa)d. 
 

: 
)         12%(pa)d 
)   
)    01.01.2016.       

  10%(pa)d 
)    
)   
)   
)    

 
 

: 

) 873734472,21
100
121100 12

3

=−+⋅=kp  

 

) 028737345,1
100

873734472,21
100

1 =+=+= pr  

    ( ) 65,4722
1
1 =

−
−⋅= n

n

r
rrKa  

 

) 411368908,21
100
101100 12

3

=−+⋅=kp  

 
 

) 80241136890,1
100

411368908,21
100

1 =+=+= pr  

    ( ) 77,4547
1
1 =

−
−⋅= n

n

r
rrKa  

 
    )   (  13 ,  18.04.2013.  01.05.2013.)     

                       07,3691
100
12190000

360
13

=−+⋅=IKI  

 
     )           Excel -  
 
 
 
 



19

   

 

 
)   :   

 
    1%          900  

           369.07  
          39261,26  

:       40530.33  
 
 
 
 

 
 

 
 

  
 
 

  
 

 

  
 

  
1 01.07.2013. 90000 2586.36 2136.29 4722.65 
2 01.10.2013. 87863.71 2524.97 2197.68 4722.65 
3 01.01.2014. 85666.03 2461.81 2260.84 4722.65 
4 01.04.2014. 83405.20 2396.84 2325.81 4722.65 
5 01.07.2014. 81079.39 2330.01 2392.64 4722.65 
6 01.10.2014. 78686.75 2261.25 2461.40 4722.65 
7 01.01.2015. 76225.34 2190.51 2532.14 4722.65 
8 01.04.2015. 73693.21 2117.75 2604.90 4722.65 
9 01.07.2015. 71088.30 2042.89 2679.76 4722.65 

10 01.10.2015. 68408.54 1965.88 2756.77 4722.65 
11 01.01.2016. 65651.77 1886.66 2835.99 4722.65 
12 01.04.2016. 62815.78 1514.72 3033.05 4547.77 
13 01.07.2016. 59782.73 1441.58 3106.19 4547.77 
14 01.10.2016. 56676.54 1366.68 3181.09 4547.77 
15 01.01.2017. 53495.45 1289.97 3257.80 4547.77 
16 01.04.2017. 50237.66 1211.42 3336.35 4547.77 
17 01.07.2017. 46901.30 1130.96 3416.81 4547.77 
18 01.10.2017. 43484.50 1048.57 3499.20 4547.77 
19 01.01.2018. 39985.30 964.19 3583.58 4547.77 
20 01.04.2018 36401.72 877.78 3669.99 4547.77 
21 01.07.2018. 32731.73 789.28 3758.49 4547.77 
22 01.10.2018. 28973.24 698.65 3849.12 4547.77 
23 01.01.2019. 25124.12 605.84 3941.93 4547.77 
24 01.04.2019. 21182.19 510.78 4036.99 4547.77 
25 01.07.2019. 17145.20 413.43 4134.34 4547.77 
26 01.10.2019. 13010.86 313.74 4234.03 4547.77 
27 01.01.2020. 8776.83 211.64 4336.13 4547.77 
28 01.04.2020. 4440.71 107.08 4440.71 4547.77 
      39261.26 90000.00 129261.24 
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)        . 

 
) .27,334171720

97 dinIb =⋅= +−                                  .07,30505120
9 dinIVaK =⋅=  

 

) din
I
b

b 67,59626
9

7
1 ==                                               ( ) dinIIIbO 47,1200921 11

9112 =+⋅=  

 
) dinOKR 60,184958121220 =−=−  
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20 30658 2759 30658 

 
dinIVaRK 05,306581920

9192020 =⋅== −
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 .    15    24000 . 
       . 
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41520 =⋅= −
−                   dinIVaK 13,7326620

4 =⋅=  
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20 2398,31 47,97 2398,31 
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pKi c

c
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n K i a 
1 100000 15000 40000 
2 75000 11250 36250 
3 50000 7500 32500 
4 25000 3750 28750 

 
 

2)    48000     5 a     
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? 

       din
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      dinb 19200960034800034 =⋅−=−=                      dini 768
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2
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5
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b

b
 

 
n K i b  a 
1 100000,00 2000,00 16000,00 18000,00 
2 84000,00 1680,00 18000,00 19680,00 
3 66000,00 1320,00 20000,00 21320,00 
4 46000,00 920,00 22000,00 22920,00 
5 24000,00 480,00 24000,00 24480,00 
  6400,00 100000,00 106400,00 

 



29

   

 

  : 5 . 
 

 :  
 

1)   400000    5      
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1 4000000 240000 1040000 
2 3200000 192000 992000 
3 2400000 144000 944000 
4 1600000 96000 896000 
5 800000 48000 848000 
  720000 4720000 
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m=12       dinVa 80,120788800000 20
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m =   ,   =α            mK ⋅= α  

=
α
a          n

pVma ⋅=
α

 

 
nxxx ,......, 21        

nxxx ′′′ ,......, 21       
 
 

−⋅=
1001

pVKb n
p                     −⋅=

1001
pVmx n

p                       
1001

pmax ⋅−=
α

 

 
1

1
−⋅= c

pc Ixx                                 1
1 pcc Ixx ⋅= −   

 

( )1
1 1 −+⋅= k

pk IIIxO                       kn
pkkn IVaOmR −

− =−=
α

 

 
1)   500000      1000    

      .     
   12%d.      . 
  . 

 
 
  =500000    1000=α   n=5    p=12%(pa)d     m=500 

7,138500 5
12 =⋅= Va

α
                      7,7812,05007,138

1001 =⋅−=⋅−= pmax
α

 

 
 

                                                                                                 
70,781 =x                                                                                                 781 =′x  

15,881
1212 =⋅= Ixx                85,8870,015,882 =+=x                           882 =′x  

73,982
1213 =⋅= Ixx                58,9985,073,983 =+=x                           993 =′x  

57,1103
1214 =⋅= Ixx              15,11158,057,1104 =+=x                        1114 =′x  
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85,1234
1215 =⋅= Ixx              12415,085,1235 =+=x                             1245 =′x  

 
 

n     
    

1 500 78 60000 78000 138000 
2 422 88 50640 88000 138640 
3 334 99 40080 99000 139080 
4 235 111 28200 111000 139200 
5 124 124 14880 124000 138880 
  500 193800 500000 693800 

 
 =    •  100  

 
  = i+b 

 

60000
100

121000500
1 =⋅⋅=i         50640

100
121000422

2 =⋅⋅=i   ………. 

 
 

  : 5 . 
 

 : 
 

1)   900000     900 .    
     15%     

.   
        )        
        )        
        )         
                  )        
 
        :      ) 180          )275        ) 625           ) 275 
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  : _____ 
 

 :      
 :   

 :  
 :      

 :  , -   , , 
  

 :         
 :     ,    

         
 :  , ,  ,  

    ,        
     ,    ,  
       

 :       
  

   :  
2. 1.4.6.        

   
 :     ,   ,  

   ,         
 ,     ,   

 ,        
 :   ,      

,      ,     
 

 : ,  
 

             
 

  : 5 . 
 

   
   

 
            : 35 . 

 
 

 
1)   80000     800   100 .   

      5%    
 .   . 

 
=80000    100=α     n=4       p=5%(pa)d        m=800 

61,225800 4
5 =⋅= Va

α
                      61,18505,080061,225

1001 =⋅−=⋅−= pmax
α
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61,1851 =x                                                                                               1851 =′x  

89,1941
512 =⋅= Ixx                 50.19561,089,1942 =+=x                    1952 =′x  

64,2042
513 =⋅= Ixx                14,20550,064,2043 =+=x                   2053 =′x  

86,2143
514 =⋅= Ixx                21514,086,2144 =+=x             2154 =′x  

 

n     
    

1 800 185 4000 18500 22500 
2 615 195 3075 19500 22575 
3 420 205 2100 20500 22600 
4 215 215 1075 21500 22575 
  800 10250 80000 90250 

 
 

2)   200000     500 .     
    15%     

.   . 
 

=20000    400=α     n=5       p=5%(pa)d        m=500 

16,149500 5
15 =⋅= Va

α
                      16,7415,050016,149

1001 =⋅−=⋅−= pmax
α

 

 
                                                                                                 

16,741 =x                                                                                                 741 =′x  
28,851

1512 =⋅= Ixx                 44.8516,028,852 =+=x                         852 =′x  
08,982

1513 =⋅= Ixx                 52,9844,008,983 =+=x                        983 =′x  
79,1123

1514 =⋅= Ixx           31,11352,079,1124 =+=x               1134 =′x  
      69,1294

1515 =⋅= Ixx            13031,069,1295 =+=x                   1305 =′x  
 

n     
    

1 500 74 30000 29600 59600 
2 426 85 25560 34000 59560 
3 341 98 20460 39200 59660 
4 243 113 14580 45200 59780 
5 130 130 7800 52000 59800 
  500 98400 200000 298400 
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  : 5 . 
 

 : 
 

1)   50000     500 .     
    26%     

.       , , 
,  .  

 

       :      =′
1x 85         =′

2x 108     =′
3x 135          =′

4x 172 
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  : _____ 
 

 :  . 
 :    

 :  
 :      

 :  , -   , , 
  

 :             
 

 :     ,    
         

 :  , ,  ,  
    ,        

     ,    ,  
       

 :       
  

   :  
2. 1.4.6.        

   
 :     ,   ,  

   ,         
 ,     ,   

 ,        
 :   ,      

,      ,     
 

 : , , ,  
 
 

  
 

            : 5 . 
           

     .  
 

          (  , 
 ,  )        .   

       .    
         .   

 
            : 35 . 

 
 

 
1)   150000     20    

  18%(pa)d   .    
      16%(pa)d   ,  

      4 .   . 
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2802320

18 =⋅= VKa                44,1068101320
18131 =⋅== −

− IVaRK n                   
4,2124011

1611 =⋅= VKa  
 

2)   80000       12    
   .    16%(pa)d.  

            
   1%,          9  
  .   . 

 
      24,759824

8 =⋅= VKa                               69,626411024
8101 =⋅== −

− IVaRK n         

14,64312
1200

2161
10012

1 112 =⋅+⋅=
⋅
⋅+⋅= KmpKK                                

01,662618
5,721 =⋅= VKa  

 
3)   800000    20    

  16%(pa)d   .  12 ,  
  ,      14%(pa)d,    

  17188,13 .      ,  ,  
    ?    ? 

 
13,6708840

8 =⋅= VKa                           500001 =a                           
8,5938212440

8241 =⋅== −
− IVaRK n   

         nVKa 711 ⋅=                   nV78,593821500000 ⋅=  
 
          08420034,07 =nV               2726 << n                  
               26    50000   ,     27-  

             
          ( ) 9,1573827

7
26

71127 =⋅⋅−= IIVaKa  
 

4)    9      6%(pa)d  
 .    4000 .    

          2%,     
  6       . 

  . 
 

      1818
38

+−⋅= Iba           
⋅

⋅+⋅= − 100360
226110181 RK                 39,65196

411 =⋅= VKa  
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  : 5 . 
        

 : 
1)   80000     12    

  6%(pa)d   .       
       .    

 . ( 3876,19 ). 
 

2)         ,   
 45000    20    .  

 5%(pa)d   .  25  , 
          1%(pa)d 

       .   . 
  
( 63,172945000 40

5,2 =⋅= Va      20,2141563,1729 2540
5,225401 =⋅== −

− IVRK       

90,136520,21415 415
21 =⋅= +Va ) 
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  : _____  
 

 :  . 
 :   

 :  
 :      

 :  , -   , , 
  

 :            
 

 :     ,    
         

 :  , ,  ,  
    ,        

     ,    ,  
       

 :       
  

   :  
2. 1.4.6.        

   
 :     ,   ,  

   ,         
 ,     ,   

 ,        
 :   ,      

,      ,     
 

 : , , ,  
 

             
 
   : 5  
          

   .  
 

            : 35 . 
 

 
 

1)    9      6%(pa)d  
 .    4000 .    

          2%,     
  6       . 

  . 

               1818
38

+−⋅= Iba           
⋅

⋅+⋅= − 100360
226110181 RK                 39,65196

411 =⋅= VKa  
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2)   30000   10      
7%(pa)d                 .       

 ,   4    .      
       6%(pa)d.   . 

 
                       4

73101 IRK ⋅= −                 84,112893
611 =⋅= VKa  

 
3)    .   40000     6%(pa)d   

    .   50000  14  
    6%(pa)d   . 

 6       ,         
 10      5%(pa)d   

.   . ( 6722,04 ) 
 

4)       80000       12  
       16%(pa)d. 

     ,       
    1%,         

 9    .   
    . 

 
       24,759880000 24

8 =⋅= Va                                                       
          , 

        10  
             69,6264124,7598 1024

810241 =⋅== −
− IVRK   

              

             14,64312
1200

216111 =⋅+⋅=′ KK       

                 
               01,662614,64312 18

5,71 =⋅= Va  
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  Excel     : 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

n K i a b 
1 80000 6400 7598.24 1198.24 
2 78801.76 6304.141 7598.24 1294.099
3 77507.66 6200.613 7598.24 1397.627
4 76110.03 6088.803 7598.24 1509.437
5 74600.6 5968.048 7598.24 1630.192
6 72970.4 5837.632 7598.24 1760.608
7 71209.8 5696.784 7598.24 1901.456
8 69308.34 5544.667 7598.24 2053.573
9 67254.77 5380.381 7598.24 2217.859
10 65036.91 5202.953 7598.24 2395.287
11 64312.14 4823.411 6626.01 1802.6 
12 62509.54 4688.216 6626.01 1937.794
13 60571.75 4542.881 6626.01 2083.129
14 58488.62 4386.646 6626.01 2239.364
15 56249.25 4218.694 6626.01 2407.316
16 53841.94 4038.145 6626.01 2587.865
17 51254.07 3844.055 6626.01 2781.955
18 48472.12 3635.409 6626.01 2990.601
19 45481.52 3411.114 6626.01 3214.896
20 42266.62 3169.997 6626.01 3456.013
21 38810.61 2910.796 6626.01 3715.214
22 35095.39 2632.154 6626.01 3993.856
23 31101.54 2332.615 6626.01 4293.395
24 26808.14 2010.611 6626.01 4615.399
25 22192.74 1664.456 6626.01 4961.554
26 17231.19 1292.339 6626.01 5333.671
27 11897.52 892.3139 6626.01 5733.696
28 6163.822 462.2866 6626.01 6163.723
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  : 5  
       

 : 
 

1)       :  
-   1000000        15   

    5%    
-    800000        12   

   6 %(pa)d.    . 
-             

  .        16  
    4%(pa)d   . 
   . 

 
 

 
 

 : 64,477771000000 30
5.21 =⋅= Va                 

36,74481364,47777 20
5,210301 =⋅== − IVRK  

 : 62,95421800000 12
62 =⋅= Va               

8385,53267962,95421 7
65122 =⋅== − IVRK  

 
   5 : 2,127749321 =+= KKK  

75,544342,1277493 32
2 =⋅= Va  
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  : _____  
 

 :   
 :   

 :  
 :      

 :  , -   , , 
  

 :      
 :     ,    

         
 :  , ,  ,  

    ,        
     ,    ,  
       

 :       
  

   :  
2. 1.4.6.        

   
 :     ,   ,  

   ,         
 ,     ,   

 ,        
 :   ,      

,      ,     
 

 : , , ,  
 

   
 
   : 5  
           

  .  
 
   : 35  

 
 

 
1)    20    .    

    1,586874.       
 120000 .         20 
.   . 

 

       586874,1
2

8 =
b
b

                     1200001420 =−R  
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586874,1
100

1

586874,1

586874,1

6

6
2

6
2

=+

=

=
⋅

p

I
b

Ib

p

p

                      
%8

08,1
100

1

=

=+

p

p
 

        1200001420 =−R                      
        8,259576

86 =⋅= VRa           49,25485720
8 =⋅= IVaK     

 

        51,26429820
20

1
=−=Σ

=
Kaik

k
 

 
2)     4000      12%(pa)d.   

     2000      2000 ,  
   ? 

 
        ( ) 6,777200012,1200012,14000 =−⋅−⋅  
 

3)        .    
     1200000       720000 , 

    . ,       
       2040000 .    

  20%,          ? 
 
      150000072000012000000 2

20
1
20 =⋅+⋅ IIII                               17000002040000 1

20 =⋅ II  
          200000 
 

4)     500000        
      21%.   

    ,      
  ? 

       %101001
100
211 =⋅−+=kp                         50000

100
10500000

1 =⋅=i  

 
5)        6       30 000 

  19,5618171%     .  
  

 

%5,11
100

5618171,191100 12 =−+⋅=kp  

 

n K i b a 
1 180000 2700 30000 32700 
2 150000 2250 30000 32250 
3 120000 1800 30000 31800 
4 90000 1350 30000 31350 
5 60000 900 30000 30900 
6 30000 450 30000 30450 
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  : 5 . 
        

 : 
 

1)   8000       4    
      12%( )d.     

  ,          . 
           ,    
    2%.   . 

 
 
 
 

   
 
   : 5  
           

  .  
 
   : 35  

 
1)   250 000     3    

  12%     .   
 . 

 
2)   76000        7297,32 

   9%(pa)d    .    
. ( :   ) 

 
3)   91000        1759,28 

   6%(pa)d    .    
. (  60 ) 

 
4)      375000    

         2.912%(pa)d  
 ? (  20 ) 

 
 
 

  : 5 . 
 

 : 
 

1)   540000       13    
      18%( )d.     

  ,      43    . 
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          10 ,    
    3%.   . 
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  : _____  
 

 :     
 :   

 :  
 :      

 :  , -   , , 
  

 :      
 :     ,    

         
 :     ,  

 :       
  

   :  
2. 1.4.6.        

   
 :     ,   ,  

   ,         
 ,     ,   

 ,        
 :   ,      

,      ,     
 

 : , , ,  
 

             
 
   : 5  
   

   .  
 

  : 35 . 
 

 
 
1)   50000        

  10%( )d     .  
 . 

 
2)          12.  

 8% ( )d     9000 .     
 . 

 
3)    6.      16%( )d 

   .   3000. .   
    20.       . 
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4)   100000     1000 .    5.  
    6%( )d   .  

 . 
        
 

  : 5 . 
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1)  

 
         ( , , 

, , ).   (    ). 
   .  (  ,  , 
).   (  ).   , 

   ,  . 
 
 

   __________ 
 

 :   
          :    

 :  
           :      

 : , ,  
 :          

 .  
 :         

  ,    . 
 :            

 ,    ,     
    

 :      
   :  

2. .1.3.3.     (  , ,  
,        ). 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 : ,  
 

  : 10 . 
 

:  f    X×Y , .  YXf →:      

( )( ) ( )xfyYyXx =∈∃∈∀ 1 . 
 

 , .      . 
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 X

Xx ∈  
 

 

 

 
 

1. 
 
 
 
 
 

2. 

 

3. 

x  
( )xf  

 1. 
                
    

  
.  

X   
 

 
 

  : 

 

 

:  

 

1 2 
-3 0 

X 

1. 
2. 
3. 

  

  

 

  
. 
 

. 

30 . 

 

  

 

3 4 
5 11 

Y 

.4 

.5 

.6 

.7

,  

  

 

  

:  

: ({1=f

5 6 
21 32 

1. 
2. 
3. 

X 

  f

  

 

 
 
 

) ( ) (,0,2,3,1 −

7 
45 

.4 

.5 

.6 

.7

Y 

YXf →: :

 

 

, 

( ) ( ) (,11,4,6,3

1
2
3
4

X

 

,   Y

 Yy ∈  

( ) ( )32,6,21,5

. 
2. 
3. 
4. 

.4 

.5 

.6 

.7

X Y 

.  

Y  

 

) ( )}45,7,  
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4. 
5. 

 
 
 
 
 
 
 
 

 

XX1 ⊆

( 21, xx∀
 
 

    −
=

3
1

f

:
: 

  
: 

YYX 212 ⊆
 .f2  
 

  

) ( )( 1xfX∈

11503
432

: ( ) 2= xxf
 

 
  11 : Xf →

( )Xx 1∈∀

:  

 
 

 
 
 
 
 
 

 

 
 
 
 
 
 

) ( )2xf=

32211
65

4−              

  
21 :; XfY→

( ) (fxf 21 =

  " "

. 

 
 

 f
 

)21 xx =  

45
7

 

                  

  
22 Y→   

( )x  

,   

  

( ) 2 −= xxf
 :1f

( ) 2 −= xxf
  . 

  

                  

  
 

   

( )( xYy ∃∈∀

 

4−   
[ +−→ ,4R

4   
 

 

          

. 
 

 1f  

)( fyXx =∈

 

 
)+∞  . 

 
  x  

 "1-1" 

 

( ))xf . 

 

 

  
   f

  

( ) 

.  

,  

 
( ) 5−=xf . 
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       )
          )
          )

 2.  
 "1-1"  "

) ( ){ cf ,,1=
)  ( ){ bf ,1=
)  ( ){ af ,1=

  
  GeoGe

: ( ) 2= xxf

 

 

 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 

 { ,3,2,1=A
"    

( ) ( )ba ,,3,,2
) ( ) ( )dc ,3,,2,
) ( ) ( )dc ,3,,2,

: 5 . 
ebri 

232 +− x , f

. 

 
 
 
 
 

  f
 ( )1 = ff

 

 (

 

}4, , {aB ,=

( )}c,4  
) ( )}a,4,  
) ( )}c,4,  

, 
( ) xxf −= 3

 
  
 [f +,0:2

( ) 2 −= xxf
( )1−f  

: 
(

 

}dcb ,,  f

  
x  

 
 (

) R→+∞  

4   

   
 

  

BA →: . 

  

 
 ) 
. 

  

 
 

. 

  

 

  
 

  . 1

  
). 

 

 

.  
,  

11 −≠ , 

  

 f  
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   ______ 
 

 :   
 :  
 :      

          :    
 : , ,  

 :     .  
 :         

  ,    . 
 :        

 :      
   :  

2. .1.3.3.     (  , ,  
,        ). 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 : ,  
 

  : 5 . 
 

  .   ,    
. 

 
  : 30 . 

 
 

 
1.       : (      

 ) 
 
                    ) ( ) 32 −= xxf

                 
RRf →:  

                    ) ( ) 2xxf =                        RRf →:  
                    ) ( ) 23 −= xxf                  RRf →:  
                    ) ( ) 4xxf =                        RRf →+:  
                    ) ( ) 14 += xxf                  +→ RRf :  
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2.       : (      
 ) 

 
                    ) ( ) 962 ++= xxxf                     [ ) +→+∞− Rf ,3:  
                    ) ( ) 1262 ++= xxxf                   [ ) [ )+∞→+∞− ,3,3:f  
                    ) ( ) 542 ++= xxxf                     [ ) [ )+∞→+∞− ,2,1:f  
                    ) ( ) 1282 −+−= xxxf                 ( ] ( ]4,4,: ∞−→∞−f  
 

            : 5 . 
 

 :       : (    
   ) 

 
                    ) ( ) 22 += xxf                         RRf →:  
                    ) ( ) 53 −= xxf                        RRf →:  
                    ) ( ) 14 −= xxf                        ++ → RRf :  
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   _______ 
 

 :             
 :  

 :  
           :      

 :  
 :    .  

 :      . 
 :        

 :      
   :  

2. .1.3.3.     (  , ,  
,        ). 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 : ,  
 

            : 5-10 . 
           

  .  
            

        . 
 

            : 30-35 . 
 

  ,     582)( 2 +−= xxxf  
     .    ,   

   ( )∞∞−= ,D . 
 
    ( )xf   ( )xg   ,   : 

1. ( )
( )xg
xfy =    ( ) 0≠xg , 

2. ( )n xf2     ( ) 0≥xf , 

3. ( )( ) ( )( )xfxf log,ln     ( ) 0>xf , 

4. ( ) ( )xfxf arccos,arcsin      ( ) 11 ≤≤− xf . 
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   ( )   : 
 

1. ( ) 22 += xxf               [  ,  ( )∞∞−= ,D ] 
 

2. ( )
4

32xxf =                 [ ( )∞∞−= ,D ]                             

3. ( )
5
3

−
+=

x
xxf                  [ ( )+∞∪∞−= ,5()5,D ] 

4. ( )
86

43
2 +−

+=
xx

xxf           [ ( )( )+∞∪∪∞−= ,4(4,2)2,D ]                 

5. ( )
42 +

=
x

xxf                 [ ( )∞∞−= ,D ]                   

6. ( )
1

11
−

+=
xx

xf             [ ( )( )+∞∪∪∞−= ,1(1,0)0,D ] 

7. ( ) 23 += xxf               [ ∞−= ,
3
2D ]       

8. ( ) ( )2ln += xxf                           [ ( )∞−= ,2D ]      
                

  
 

9. ( ) 29 xxf −=                  [ [ ]3,3−=D ]                       

10. ( ) 232 +−= xxxf             [ ( ) ( )∞∪∞−= ,21,D ] 

11. ( )
x

xxf
21−=                  [ [ ]1,1−=D ]                

12. ( )
2
12

−
−=

x
xxf                   [ ( )∞= ,2D ]             

13. ( )
x
xxf

−
+=

3
3                  [ ( ] ( )∞∪−∞−= ,33,D ] 

14. ( ) 1
3

++
−

= x
x
xxf               [ ( )∞= ,3D ]            

15.  ( ) ( )4ln 2 −= xxf                        [ ( )+∞∪−∞−= ,2()2,D ] 
 
 

             : 5 . 
 

   : 20-26 
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   ______ 
 

 :             
 :    

 :  
           :      

 :  
 :    .  

 :      . 
 :        

 :      
   :  

2. .2.3.4.       (  
,   , , , ...) 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 : ,  
 

            : 5 . 
 

  .      . 
 

            : 35 . 
 

 
 

     : 
 

1. ( ) ( )xxxf 4ln 2 −=                                    

2. ( ) 22 −= x
x

xf                                           

3. ( ) 324 += xxf  
4. ( ) ( )3ln += xxf                                       

5. 
1

1
−

= xe
y                                            

6. ( ) xxexf
1

=  

7. ( ) 3 2 3xxxf −=                                        
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8. ( ) ( ) xxxf 3−=                                   

9. ( )
1+

=
x
exf

x

 

10. ( )
32 −

=
x

exf
x

        

 
                                  

11. ( ) ( ) 3
1

3 ++= xexxf                                 

12. ( ) 2

2x

xexf
−

=  
13. ( ) xxxf ln=                                          
14. ( ) ( )22ln 2 +−= xxxf                          

15. 
x
xy ln=  

16. ( )
x

xxf
ln

=                                            

17. 
1ln2

ln
−

=
x
xy                                         

18. 4ln4ln 2 +−= xxy  

19. ( ) ( )1ln
1

2 −
−=
x

xxf                                   

20. ( )( ) ( )5ln
43

12

−+
−+

−= x
xx

xy              

21. ( )xx
x

y −+
−

= 2
2 ln

4
3  

 
              : 5  

 
       : 27-29 
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   ______ 
 

 :            
 :  

 :  
           :      

 : , ,  
 :     .  

 :           
 :        

 :      
   :  

2. .2.3.4.       (  
, , , , ...) 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :   
 
   : 5 .       
            
        . 
              ,   

              
  . 

 
            : 30 . 

 
       :   ( )xfy =         ( ) ( )xfxf =− , 

       . 
       

        .     
    - . 
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 1: ( ) 2xxf =                        
 
                                                                      
             ( ) ( ) ( )xfxxxf ==−=− 22                                              
 
     
 
 
 

:   ( )xfy =     
    ( ) ( )xfxf −=− ,   

     . 
          

 
 2: ( ) 3xxf =                        

 
                                                                      
             ( ) ( ) ( )xfxxxf −=−=−=− 33                                              
 
 
  
 
 
 
 
 

 
 

   : 
 

1. ( ) xexf =   
 

:   
        

RD =  

       ( ) x
x

e
exf 1==− −  

        
   . 
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2. ( )xf
 

     D
    f

 
 
 
 
 
 
3.   (xf

 
 
D

     
 
 
 
 
4.  ( )xf

 

 
5.  ( )xf
 

 
6.  ( )xf

     
7.  ( )xf
 

 

8.   (xf

12 −= x      

: 
RD =  

( ) 2−=− xf
 

 

) xlog=  
    

: 
( )+∞= ,0D

 
 

) xx 43 −=  
     

: f

) 82 += x     

: f

) x=            

: f

) xx ⋅=  

: f

) xx
2
12 +=

:  f

                   

12 −x  
  

. 

              
  

  

( ) ( xx −=−

                  

( ) ( xx −=−

( ) xx −=−

( ) xx ⋅−=−

x          

( ) ( xxf −=−

             

  

  

) ( )x =−− 43

              

) x +=+ 8 22

( )xfx ==

xxx ⋅−=−

) xx −+
2
12

   

            
   

xx =+−= 43

( )xf=+ 8  ,

) ,  

( )xfx −= ,

xx +=
2
12

   

  

xx −−= )4( 3

,  

 

 

( )xf=  , 

( )xf−=) , 
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9.  ( ) xxf cos=                 
 

: ( ) ( ) ( )xfxxxf ==−=− coscos  ,         
 

  
 
10. ( ) xxf sin=        

 
: ( ) ( ) ( )xfxxxf −=−=−=− sinsin  ,        

  
11.  ( ) xxxf cos312 −−=                    

        
: ( ) ( ) ( ) )(cos31cos31 22 xfxxxxxf =−−=−−−−=− ,         

 
12.  ( ) xxxf sin3 +=    

       
: ( ) ( ) )()sin(sin)sin( 333 xfxxxxxxxf −=+−=−−=−+−=− ,  

      
 
13.  ( ) ( )1log −= xxf  

       
: ( )+∞= ,1D               

                 
                
 
 

      
 

   : 5  
                                      

   : 37,38. 
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   ______ 
 

 :            
 :    

 :  
           :      

 : , ,  
 :    .  

 :          . 
 :        

 :      
   :  

2. .2.3.4.       (  
, , , , ...) 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :   
 
   : 5 .       
 

  .     ,    
 . 

 
            : 35 . 

 
 

 
   : 

 
1. ( ) tgxxxf +=                                           

2. ( ) 1
sin

+=
x

xxf                                  

3. ( ) 2

2 3cossin
x

xxxf +=  

4. ( ) xxxxf arcsin
2
1 3 −+=                         

5. ( )
12
12

−
−= x

x

xf                                      

6. ( ) xxxf −−= 33  
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7. ( )
2

xx aaxf
−−=                                     

8. ( )
8

44 xx

xf
−+=                                  

9. ( )
x
xxf

−
+=

1
1ln  

10. ( ) 22 11 xxxxxf +−−++=                                  

11. ( ) ( ) ( )3 23 2 11 ++−= xxxf  

12. ( ) ( )
x

x

a
axf

21+=                                                             

13. ( ) ( )21ln xxxf ++=  
 
 

  : 5  
                                      

   : 39 
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   ______  
 

 :            
 :  

 :  
           :      

 : , ,  
 :     .  

 :           
 :        

 :      
   :  

2. .2.3.4.       (  
, , , , ...) 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :   
 
 
   : 5 .       
 

  . 
 

       .  
 

   : 
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  : 35 . 
 
         ( )xfy =         0≠T     

( ) ( )xfTxf =+ ,         .     
. 

        
   sinx  cosx  π2 ,    tgx  ctgx π . 

  
 

 
   : 

 

1. xy 4cos3=                             =
4

2πT                                 

 

2. xtgy 6=                                  =
6
πT  

 

3. xy π2sin=                             == 1
2
2
π
πT   

 

4. ( )32cos += xy                      =
2

2πT  

 

5. 
3

sin
2

3cos xxy −=                     ( ) ==== πππ 12,,

3
1

2,

2
3

2
2121 TTNZSTTT  

 

6. xy 2cos=                                 =+=
2

2,2cos
2
1

2
1 πTxy  

 

7. xxy cossin ⋅=                          ==
2

2,2sin
2
1 πTxy  

 

8. xxxy 3sin
3
12sin

2
1sin ++=             

( ) ===== ππππ 2,,,

3
1

2,

2
1

2,
1

2
321321 TTTNZSTTTT  
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9. xxy 44 cossin +=         

:                

( ) ( )

4
2,4cos

4
1

4
3

2
4cos1

2
11

2sin
2
11

2sin
2
121

cossin2cossin

2

2

2222

π=+=

−−=

−=

−=

−+=

Txy

xy

xy

xy

xxxxy

 

 
 

              : 5 . 
                                      
     : 41. 
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   ______ 
 

 :     
 :  

 :  
           :      

 : , ,  
 :       .  

 :          
 :       

 :      
   :  

2. .1.3.3.     (  , ,  
,        ). 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 : ,   
 
 

            : 5 .                  
          

            .    12)( −= xxf     
  . 

 
            : 35 . 

 
             ( ) 0=xf .  

        . 
     ( ,b)   ( )( ) ( ) 0, >∈∀ xfbax  
     ( ,b)   ( )( ) ( ) 0, <∈∀ xfbax  

 
 

 
 

 ,       : 
 
 

1. 23)( 2 +−= xxxf  
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   :  
 
 D=R 
     =1  =2 

      : <0  ( )2,1∈x  
               >0  ( ) ( )+∞∈∞−∈ ,21, xx  
 
 
 
 

2. ( )
1
12

2 +
+=

x
xxf         

     
: 

           ( )∞∞−= ,D  

       : 0
1
12

2 =
+
+

x
x ,  2 +1=0,    

2
1−=x  

 
      : 

 
 
                                                                                                     

                                                                                    ∞−          
2
1−             ∞+                 

   ( ) +∞−∈> ,
2
10xf             

( ) −∞−∈<
2
1,0xf  

 

3. ( )
4
4

2

2

+
−=

x
xxf           

      
: 

         ( )∞∞−= ,D  

       : 0
4
4

2

2

=
+
−

x
x ,  042 =−x ,    22 21 =−=x  

      : 
 
 
 
 
 

                ∞−          2−              2             ∞+                 

2 +1 - - - + + + 
12 +x  + + + + + + 

( )xf   + + + + + + 

42 −x  + + + - - - + + + 
42 +x  + + + + + + + + + 

( )xf   + + + - - - + + + 
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                  ( ) ( ) ( )+∞∈−∞−∈> ,22,0xf                   
( ) ( )2,20 −∈<xf  

 
 

4. ( )
8
8

3

3

+
−=

x
xxf       

    
: 

         ( )∞−∪−∞−= ,2()2D  

       : 0
8
8

3

3

=
+
−

x
x ,  083 =−x ,    2=x  

      : 
 
                                                                                                     
 
     
                                  

                  ∞−          2−             2              ∞+                 
                  ( ) ( ) ( )+∞∈−∞−∈> ,22,0xf                   

( ) ( )2,20 −∈<xf  
 

5. ( ) 12 −= xexf                 
     

: 
D=R 

       ,             
                  

6. ( )
2

862

−
+−=

x
xxxf          

: 
         ( )∞∪∞−= ,2()2,D  

       : 0
2

862

=
−

+−
x

xx ,  0862 =+− xx ,    42 21 ==x  

     : 
 
                                                                                                     
 
     
                                  

                    ∞−            2               4             ∞+                 
                  ( ) ( )+∞∈> ,40 axf                   

( ) ( ) ( )4,22,0 ∈∞−∈<xf  

83 −x  - - - - - - + + + 
83 +x  - - - + + + + + + 

( )xf   + + + - - - + + + 

862 +− xx  + + + - - - + + + 
2−x  - - - + + + + + + 

( )xf   - - -  - - - + + + 
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7. ( )
56

45
2 +−

−=
xx

xxf        

 
: 

      ( )( )∞∪∪∞−= ,5(5,1)1,D  

 : 0
56

45
2 =

+−
−
xx

x ,  045 =−x ,    
5
4=x  

      : 
 
                                                                              

 
     
                                  

                            ∞−            4/5             1                5        ∞+                 
                  ( ) ( ) ( )+∞∈∈> ,51,540 axf                   

( ) ( ) ( )5,15/4,0 ∈∞−∈<xf  
 

8. ( )
43
214

2

2

−+
−+=

xx
xxxf                         

 
: 

      ( )( )∞∪−∪−∞−= ,1(1,4)4,D  

       : 0
43
214

2

2

=
−+
−+

xx
xx ,  02142 =−+ x ,    37 21 =−=x  

      : 
 
                                                                                                   

     
                                  
                                      
 
 

                      ∞−            -7               -4               1                 3            ∞+                  
  

( ) ( ) ( ) ( )+∞∈−∈−∞−∈> ,31,47,0 xaxf              
( ) ( ) ( )3,14,70 ∈−−∈<xf  

 
9. ( ) ( ) xexxf 12 −=      

             
: 

         ( )∞∞−= ,D  

45 −x  - - - + + + + + + + + + 
562 +− xx  + + + + + + - - - + + + 

( )xf   - - -  + + + - - -  + + +  

2142 −+ x  + + + - - -  - - - - - - + + + 
432 −+ xx  + + + + + + - - - + + + + + +  

( )xf   + + + - - - + + +  - - - + + + 
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       : ( ) 012 =− xex ,  012 =−x ,    11 21 =−=x  
      : 

 
                                                                                                     
 
     
                                  

                ∞−          -1                 1            ∞+                 
                  

( ) ( ) ( )+∞∈−∞−∈> ,11,0xf                  
 ( ) ( )1,10 −∈<xf  

                  
 

10. ( ) ( ) xexxxf 342 +−=                
      

: 
         ( )∞∞−= ,D  

       : ( ) 0342 =+− xexx ,  0342 =+− xx ,    31 21 ==x  
     : 
 

 
                                                                                                     
 
     
                                  

                     ∞−           1                 3            ∞+                 
                  

( ) ( ) ( )+∞∈−∞−∈> ,31,0xf                   
( ) ( )3,10 ∈<xf  

 
 

              : 5 . 
 

     : 45. -  
 
 

12 −x  + + + - - - + + + 
xe  + + + + + + + + + 
( )xf   + + + - - - + + + 

342 +− xx  + + + - - - + + + 
xe  + + + + + + + + + 
( )xf   + + + - - - + + + 
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   ______ 
 

 :     
 :    

 :  
           :      

 :  
 :       .  

 :          
 :       

 :      
   :  

2. .1.3.3.     (  , ,  
,        ). 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 : ,   
 
 

            : 5 .                    
                                                     

  . 
 
 

            : 35 . 
 

 
 

 ,     : 
 

1. ( ) 652 23 +−−= xxxxf      [D=R]                        

2. ( )
2

1617
2

24

+
+−=

x
xxxf      [D=R]                        

3. ( ) ( )1ln −= xxf     [ ( )+∞= ,1D ] 
4. ( ) ( )75ln 2 +−= xxxf                                 
5. ( ) xxxf ln⋅=      [ ( )+∞= ,0D ]                                     
6. ( ) ( ) ( )2ln2 2 −−= xxxf    [ ( )+∞= ,2D ] 

7. ( )
x
xxf

ln1
ln1

+
−=                                          
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8. ( ) 9ln6ln 2 +−= xxxf       [ ( )+∞= ,0D ]                    

9. ( )
127

1
2 +−

−=
xx

xxf  

 
 
 
 
   : 5 . 
                                
    : 45. , ,  
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   ______ 
 
 

          :  . 
 :    

 :  
           :      

 :  
 :     

 :        
 :       

 :      
   :  

2. .1.3.3.     (  , ,  
,        ). 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :   
 
 

            : 5 .                  
 

  . 
    ( ) 32 += xxf  ,    ( ) 12 += xxg .   ( ) 11 =−f     ( ) 21 =g  

  ( )( ) 21 =−fg    

211 →→−
gf

 
 

            : 35 . 
 

.     BAf →:   CBg →:     CAh →:     
( ) ( )( ) Axxfgxh ∈∀= , .  ( )xh       

 ( )xf   ( )xg . 
( ) ( )( ) ( )( ) Axxfgxfgxh ∈∀== ,  
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1.   ( ) 32 += xxf   ( ) 14 −= xxg .  ( )( )xfg . 
: ( )( ) ( ) ( ) 118132432 +=−+=+= xxxgxfg . 

2.   ( ) ( )21+= xxf   ( ) xxg ln= .  ( )( )xfg , ( )( )xgf . 
3.   ( ) xxf =   ( ) xxg ln= .  ( )( )xfg , ( )( )xgf , ( )( )( )xffg . 

: ( )( )( ) ( )( ) ( ) 44 ln xxgxgxfgxffg ====  

4.   ( ) 231 2 +−=+ xxxf   ( )xf . 
:  

   ,1+= xt  ( ) ( ) ( ) 2132 2 +−−−= tttf , . ( ) 972 +−= xxxf . 
5.   ( ) 11 2 +=− xxf   ( )1+xf . 
6.   ( ) 122 3 −−=− xxxf   ( )1f .     [ ( )1 20f = ] 

7.   ( )21
1

+=
+

x
x

xf   1−≠x ,  ( )3f .    [ ( )
4
13 =f ] 

8.   2
2
12 −=

+
− x

x
xf   2−≠x ,  ( )xf . 

 
            : 5 . 

                                      
     : 53,57. 
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   _____ 
 

          :  . 
 :    

 :  
           :      

 : , ,  
 :      

 :        
 :       

 :      
   :  

2. .1.3.3.     (  , ,  
,        ). 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :   
 

         
   : 10 .     
   

             .    . 
 
 

           
 

            
 

    YXf →: , RYX ⊆,    
   XYf →− :1    :   

 
( ) xxffxff == −− ))(()( 11  

 
      

     = . 
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  : 30 . 
 

 
 

    :  
 

1. ( ) 23 −= xxf          
     

: 

  23 −= xy .   
3

2+= yx .  

     xxf =−− )23(1              
3

2)(1 +=− yyf       
3

2)(1 +=− xxf  

 

2. ( )
1+

=
x

xxf       { } { }1/1/: RRf →−                               

  
: 

   
1+

=
x

xy .   
y

yx
−

=
1

.  

     x
x

xf =
+

− )
1

(1              
y

yyf
−

=−

1
)(1       

x
xxf
−

=−

1
)(1  

 
 
3.  ( ) 2xxf =  ,  :f R R→       R,    .   
 
 
4. ( ) 2xxf =  ,  [ ) [ ): 0, 0,f +∞ → +∞    
 

: 
  2xy = .   yx = .  

xxf =− )( 21      yyf =− )(1  

 xxf =− )(1  
 
 
5. ( ) ( ) 1,1ln >−= xxxf                            

 
: 
  ( )1ln −= xy .   yex += 1 .  

     ( ) xxf =−− )1(ln1              yeyf +=− 1)(1       xexf +=− 1)(1  
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6. ( ) 1−= xexf          ( )+∞−→ ,1: Rf  
      

: 
  1−= xey .   ( )1ln += yx .  

     xef x =−− )1(1              ( )1ln)(1 +=− yyf       ( )1ln)(1 +=− xxf  
 
 
7. ( ) 542 +−= xxxf       [ ) [ )∞→∞ ,1,2:f  
  

: 
     : ( ) 12)( 2 +−= xxf  

            ( ) 12 2 +−= xy .  12 −+= yx  

       xxxf =+−− )54( 21     12)(1 −+=− yyf    12)(1 −+=− xxf  
 

8. ( ) 1062 +−= xxxf     ,    . 
           

: 
 

  ( ) 1062 +−= xxxf    
  .     

     ( )3,∞−       
( )∞,3      .  

     [ )∞,1   
  . 

 
  
 
 
 
 
 

  ( ) 1062 +−= xxxf , [ )∞→−∞ ,1)3,(:f     . 
     : ( ) 13)( 2 +−= xxf  

     ( ) 13 2 +−= xy .  13 −−= yx  

xxxf =+−− )106( 21              13)(1 −−=− yyf       

13)(1 −−=− xxf  
 

              
  : 5 . 

    
      : 58. 
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   ______ 
 

 : .  . 
 :    

 :  
           :      

 :  
 :          

 :      
 :       

 :      
   :  

2.MA.1.1.4.    . 
 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :  ,   
 
 

            : 5 . 
 

         . 
 :     ( )xP   ( )ax −    ( )aP ,   

  . 
 

            : 35 . 
 
  
 

1.  :  ( ) ( )1:4752 23 ++++ xxxx          
                             

                                  :                            

( ) ( )

0
44
44

33
473

22
4321:4752

2

2

23

223

−−
+

−−
++

−−
+−=++++

x
x

xx
xx
xx

xxxxxx
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2.       :  
( ) 15239 23 +++= xxxxP  

 
           : ( ) 01 =−P      ( ) ( ) 1581:15239 223 ++=++++ xxxxxx  
                             ( ) ( )( ) ( )( )( )5311581 2 +++=+++= xxxxxxxP  

3.      :   ) ( ) 23 23 +−= xxxf            
) 652)( 23 +−−= xxxxf        

 
           :  )      ( ) 01 =f      ( ) ( ) 221:23 223 −−=−+− xxxxx  

                                      
( ) ( )( )

31311

02201
0221

321

2

2

+=−==

=−−∨=−

=−−−=

xxx

xxx
xxxxf

 

                                                  
                        
 
 
                                                   
                                         ∞−       31−         1         31+        ∞  
 
 

:                          )      ( ) 01 =f      ( ) ( ) 61:652 223 −−=−+−− xxxxxx  

                                      
( ) ( )( )

321
0601

061

321

2

2

=−==
=−−∨=−

=−−−=

xxx
xxx

xxxxf
 

                                                  
                        
 
 
                                                   
                                           ∞−        -2            1             3            ∞  
 
         

  : 5 . 
             

            :     : ( ) 32 234 −+−−= xxxxxf . 

1−x   - - - - -  - - - - - + + + + + + + + 
222 −− xx  + + +  - - - - - - - - - - - - + + +  

( )xf  - - - -  + + + + - - - - - + + +  

1−x  - - - - -  - - - - - + + + + + + + +
62 −− xx  + + +  - - - - - - - - - - - - + + +  

( )xf  - - - -  + + + + - - - - - + + +  
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   ______ 
 

 :    
 : ,   

 :  
 :      

 : , ,  
 :          

 :      
 :       

 :      
   : 

2. .2.3.5.         
 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :    
 

 1.   
 

  : 10 .     
 

        .  
   -    .    

  . 
 :   ( )xf ,     0x ,    

  0x ,      0y , Ry ∈0 ,   0x ,      
  0x    0>ε     ( )εδ ,     δ<−< 00 xx

  ( ) ε<− 0yxf .  
 
                            : ( ) 0lim

0

yxf
xx

=
→

. 

 
 
 

,      0>ε ,    
( ) 0>εδ ,       

  . 
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  : 30 . 
 

     : 
 
1.   
 

1) ( ) 31lim 2

2
=+−

→
xx

x
                        

2) 
3
1

2lim 2
2

=
+−→ x
x

x
                       

3) 21lim 2

1
=+

→
x

x
 

4) ( ) 8013lim
4

=−
→

x

x
                           

5) ( ) 21coslim
0

=+
→

x
x

 

 
2.  ( ) 
 

1) 2
1
1

lim 2

4

1
=

−
−

→ x
x

x
                           

2) 4
2
4

lim
2

2
=

−
−

→ x
x

x
                        

3) ( )
( )( )

( ) ( )
( )( ) 0

71
11

lim71
1

lim78
12

lim
22

1

22

12

24

1
=

−−
+−=

−−
−=

+−
+−

→→→ xx
xx

xx
x

xx
xx

xxx
 

4) 
5
2

158
56

lim 23

2

5
=

+−
+−

→ xxx
xx

x
            

5) ( )( )
( )

( )( )( )
( ) 3

1
211

lim
1

21
lim12

23
lim 2

1
2

2

12

3

1
=

−
+−−=

−
−+−=

+−
+−

→→→ x
xxx

x
xxx

xx
xx

xxx
 

6) ( :  66. ))  ( )( )
( ) 8

4
44

lim4
16

lim
4

2

4
=

+−
+−=

−
−

−→−→ x
xx

x
x

xx
 

 
 

 
 

             : 5 . 
                 
    : 66. 
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 2.   
 
 

            : 5 .     
 
              
                
 
 
            : 35 . 

 
 
3.   
 

1) ( )( )
( )( )

( )( )
( ) 2

1
11

lim
11

11
lim

1
1

lim
111

=
−

+−=
+−

+−=
−

−
→→→ x

xx
xx

xx
x

x
xxx

        

 
 

2) ( ) ( ) 2
1

11
)1(

lim
11

11
lim

11
lim

202

2

0

2

0
=

+++
+=

+++
−++=−++

→→→ xxx
xx

xxx
xx

x
xx

xxx
            

                                
 

3) 

( )( )( )
( )( )( )

( )( )
( )( ) 2

1111
1111

lim

111111
111111

lim
11

11
lim

0

00

=
−++−+
+++−+=

=
−++++−+

−++++−−+=
−+

−−+

→

→→

xxx
xxx

xxxx
xxxxx

x
xx

x

xx
 

 

4) 

( )( )( )
( )( )

( )( )( )
( ) 1411

lim

1111
11

lim
11

lim
22

−=
−

−+−+−=

=
−+−−−−

−+−+−=
−−−

−

→

→→

aa
ax

axaxax

axax
axaxax

ax
ax

ax

axax
      

                                      

5)  

( ) ( )( ) ( )

( ) ( ) ( )( ) ( )

( ) ( )( ) ( )
2
3

2

1111
lim

111111

1111
lim

11
lim

3 233 2

0

3 233 233

3 233 2

0330

=
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3.    .          2   3? 
       

:  
       2,       3. 

         { }6,4,2=A , { }6,3=B , { }6=∩ BA , ( )=3, ( )=2, ( ) 1=∩ BAc . 
          ( ) ( ) ( ) ( ) 4123 =−+=∩−+=∪ BAcBcAcBAc  
 
4.   P   Q    ,    Q   R   

 .       P   R? 
 

:     { }21, aaA =            { }321 ,, bbbB =   
                    ( ),, 11 ba    ( ),, 21 ba     ( ),, 31 ba                                                                                                                   
                    ( ),, 12 ba    ( ),, 22 ba     ( )32 ,ba                                
                    ( ) ( ) ( ) 632 =⋅=⋅= BcAcAxBc .                                                                                                               
 
 

  : 5 . 
 

   :  425, 428. 

R P 

Q1a

2a
1b

2b
3b
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2. .2.4.1.       (  
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 :     ,   ,   
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,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :  
 

  : 5 . 
 

  .     . 
 

  : 35 . 
 

:           
     .    n   !n    
  : ( ) ( ) 12...21! ⋅⋅⋅−⋅−⋅= nnnn  

  : 1!0 =  
  :  ( )!1! −= nnn  

 
 1: 12012345!5 =⋅⋅⋅⋅=                         !4512345!5 ⋅=⋅⋅⋅⋅=  

1. ( , 438 ) :  −−−
!9
!7

!6
!3!7

!9
!8

!7
!5!8  
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2. ( , 439)   ( )Nx ∈ :           ( )
( ) 120

!1
!2 =

−
+

x
x  

 2:     { },, ,      
  ? 

:                  ,  ,  ,  ,  ,   
:       .     
   . 

 3:   8   .       
? 

:         ,   , 
   . 4032012345678 =⋅⋅⋅⋅⋅⋅⋅  .  
       40320!8 =  

:    n        
    .   

:    A   n     ( ) !nnP =  
:               
           
 . 

3.     { }E ,,, .      ,    
 ? 

:      4   24!4)4( ==P  
         1                          7             13                  19 
         2                          8             14                  20 
         3                 9             15                  21 
         4               10             16                  22 
         5               11             17                  23 
         6               12             18                  24 

 
         ? 

:      5   120!5)5( ==P  
   24!4 =  
   24!4 =  
   6!3 =  
   6!3 =  
   6!3 =  
   2!2 =  
   2!2 =  

   71 . 
 

  : 5 . 
 

   : 438. ), 439. , ), 442.  
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 :       ,   
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2. .1.4.1.   (    )   
 . 

2. .2.4.1.       (  
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 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
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  : 5 . 
 

  .  
 

  : 35 . 
 

 1:     { },, ,        
     ,       ? 

: , , , , ,                        
 

 2:    30 .     6     
? 

:           30 ,    
29,    28 . : 000518427252627282930 =⋅⋅⋅⋅⋅  . 
 

:    k        n  
  ( )kn ≥        .  
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:   NnNknk ∈∈≤ ,, 0 .     −k    

−n   A       ( )( ) ( ) ( )!
!121
kn

nknnnnV k
n −

=+−−−=  

 
:                 
           
 . 

 
 

1. ( ,  469)        n    380. 
 n . 

: ( ) 38012 =−= nnVn     20=n  
2.       1,2,3,4,5     ? 

: 603453
5 =⋅⋅=V  

3.         ,      
    ? 

: 72089103
10 =⋅⋅=V  

4.        ? 
: 6488989102

9
3

10 =⋅−⋅⋅=−VV      
5.         10 .      

          ? 
: 5047893

9 =⋅⋅=V  
6.               5? 

:     ,      0     
  5. , 9527881789 =⋅⋅+⋅⋅⋅  

7.   30 .         
 .     ? 

:        87029302
30 =⋅=V  

 
  : 5 . 

 
   :  470, 471, 472, 473. 
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1. ( , 2012.)           

      5?   
:     ,      0    

   5.  
( ) 17!88912345678123456788123456789 ⋅=+⋅⋅⋅⋅⋅⋅⋅⋅=⋅⋅⋅⋅⋅⋅⋅⋅+⋅⋅⋅⋅⋅⋅⋅⋅  
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2. ( , 2013.)             
      ? 

:        720!6 =  
           36!3!3 =⋅  
               

720-36=684. 
 

3. *( , 2014.)         5,   
   ? 

:             
  ,      , ,   

 ,   250055554 =⋅⋅⋅⋅  
        5     

 : 5005554 =⋅⋅⋅  
      5,       

2500+500=3000. 
 

4. ( , 2016.)            
      ?  
:          720!6 =  

             
 ,    ,       ,   4 
    240!452 =⋅⋅    

            
     720-240=480. 

 
5. ( , 2016)          2,  

  5,          { }6,5,4,2,1,0 ? 
:         

      ,   { }6,4,2  
     4      0    . 
     4 ,        . 
     3      . :  

1443344 =⋅⋅⋅  
 

  : 5 . 
 

   :  443, 446, 451. 
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4
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4321
3456

4
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⋅⋅⋅
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:   −k     A    n   
    A   k  . 

:     −k    n     kn
k
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C k
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1.      52    4 ?   

 :    270725
4321

49505152
4

52
=

⋅⋅⋅
⋅⋅⋅=

 
 

2. ( ,  496)       7  39 .     
   ? 
:    

15380937
1234567

33343536373839
7
39

=
⋅⋅⋅⋅⋅⋅

⋅⋅⋅⋅⋅⋅=
 

 
3.  10       .     

  ? 

      :                           120
123
8910

3
10

=
⋅⋅
⋅⋅=

 
 
4.  120      .     

 ? 

:                     280840
123
118119120

3
120

=
⋅⋅
⋅⋅=

 
 

5.      52    4       ?            

:                 69184
123
4647484

3
48

1
4

=
⋅⋅
⋅⋅⋅=⋅  

 
 

  : 5 . 
 

   :  489, 492, 493. 
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1.      52    4        

 ?   

:       270725
1234
49505152

4
52

=
⋅⋅⋅
⋅⋅⋅= . 

          

194580
1234

45464748
4
48

=
⋅⋅⋅
⋅⋅⋅= .             

   270725-194580=76145 . 
 



200

                                                                                                  

 

2. ( , 2015.)            
   ?  

:   , ,          6 
  , , , , , ,   6    !6  

4320!66 =⋅  
 

3.               5 
       .  

      :   40
2
5

3
3

3
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2
3

=+
 

 
4. ( ,  498)           

         ,     , 
   ,     .       ? 

      :  180
2
4

2
6

1
2
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5. ( ,  500. )   Nx ∈ :         5:4
3

:
2

1
=

+ xx
 

6. ( ,  501. )   Nx ∈ :        )1(141
1

3
1 +=+ −

++ xCV x
xx   

          
  : 5 . 

 
   : 494, 495, 500. , ), 501. , ) 
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 :   ,      
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  : 10 . 
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                   1,2,3,4,5,6.  
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    1A -    1, 2A -    2,  
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2A , 4A , 6A ,       . 

                     
 . 

     Ω      
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 . 
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  : 30 . 
 
1.          

    : 
 :  

a)    { }GP,=Ω             ( ) 2=Ωc   
b)        { }GGGPPGPP ,,,=Ω            

( ) 4=Ωc  
c)        

{ }GGGPGGGPGGGPGPPPGPPPGPPP ,,,,,,,=Ω          ( ) 8=Ωc  
 

2.        :    n 
? 

      :     ( ) nc 2=Ω  
 
3.         

    :      
2 . 

: { }66,,13,12,11=Ω              ( ) 36=Ωc  
 

4.          
   :           

     . 
: { }116,115,114,113,112,111,26,25,24,23,22,21,16,15,14,13,12,6,5,4,3=Ω           

( ) 21=Ωc  
 

5.          
   :       ,      

    . 
: { }36,35,34,33,32,31,26,25,24,23,22,21,16,15,14,13,12,11,6,5,4=Ω      

( ) 21=Ωc  
 

:   Ω      .    
  Ω     . 

             
.  Ω        ,   ∅  

       . 
 

:  ,   A            
   . Ω=∪ AA . 

 
:      .  

    { }6,5,4,3,2,1=Ω , ( ) 6=Ωc  
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 „    “  { }6,4,2=A ,  ( ) 3=Ac   
 „    “  { }5,3,1=A ,   ( ) 3=Ac  
 „    7 “   0/=B            ( ) 0=Bc  
 „      7 “   { }6,5,4,3,2,1=Ω ,  ( ) 6=Ωc  

 
  : 5 . 

 
   : 608,609,610 
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2. .2.4.1.       (  
  ).  

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
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  : 5 . 
 

:   „     “    : 
•  -                           { }PPPPGPGPPPPGA ,,,=  
• A -                          { }PGPGGGGGPPGGA ,,,=  
•  -                 { }GGGPPPB ,=  

 
  : 35 . 

 
     Ω    : ,    

.  
:           

   ,           BA ⊂ . 
:           

            ,     
         BA = . 
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:        BA ∪         
       . 

:        BA ∩         
       . 
:        \B         

        . 
 

:          .   
  -      ,  -     . 
: ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ){ }GPGPGPGPGPGP ,6,,6,,5,,5,,4,,4,,3,,3,,2,,2,,1,,1=Ω           

 ( ) 12=Ωc  
( ) ( ) ( ) ( ) ( ) ( ){ }GPGPGPA ,6,,6,,4,,4,,2,,2=     ( ) 6=Ac  
( ) ( ) ( ) ( ) ( ) ( ){ }PPPPPPB ,6,,5,,4,,3,,2,,1=      ( ) 6=Bc  

BA ∪               
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ){ }GPPGPPGPPBA ,6,,6,,5,,4,,4,,3,,2,,2,,1=∪       ( ) 9=∪ BAc  

BA ∩                
( ) ( ) ( ){ }PPPBA ,6,,4,,2=∩     ( ) 3=∩ BAc  

 \B                   
\B ( ) ( ) ( ){ }GGG ,6,,4,,2=        ( \B)=3 

 
 
 
 
 
 
 
 

 
1.     : 

)     2    2  
)     2    2  
)    1     2    

2.   2   .             
  5,             8   

         , D     
     .  : , , ,D, BA ∪ , BA ∩ , BA ∩ , 
CA ∩ , DA ∪ , CBA ∩∩ .    . 

 
  : 5 . 

 
   : 611,613,614 

 

 
Ω

( )
( )

( )P
P

P

,6
,4

,2( ) ( )
( )G

GG
,6

,4,2 ( ) ( )
( )P

PP
,5

,3,1
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   :  

2. .2.4.1.       (  
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2. .1.4.3.          
. 

 :     ,   ,   
  ,          

,     ,    , 
       

 :   ,      
,      ,      

: , :  4,       
     

 :  
 

  : 10 . 
 

           . 
       17. .    

 -       (1501-1576).   
  ,      .   

„     “ (1526)        .   
         (1601-1665)   
 (1623-1662)  1654. .        . 

     ,        . 
               
     .       

  ,        .   
      .   ,        

,   (1629-1657)       
   „     “.      

 (1654-1705)     „  “.    
    ,       . 
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   (1667-1754),  1718.    „  “  
    .    (1749-1827),   „  

 “           .  
   ,    ,    

 (1903-1987).    „   “ (1933),   
    . 

 
  : 30 . 

 
         . 

            
. 
 ( ):   Ω        

           , 

     Ω⊆A .    A   ( )
n
mAp = , 

   m     , .    A ,  n    , 
.    Ω . 

 
 : 

- :        ( ) 0≥Ap . 
- : ( ) 1=Ωp  
- :           

( ) ( ) ( )BpApBAp +=∪ . 
-      ( ) ( )ApAp −= 1 . 
-      0.  
-   BA ⊆    ( ) ( )BpAp ≤  
- ( ) ( ) ( ) ( )BApBpApBAp ∩−+=∪  

 
 

 
1.  2 .             

 . 
:         { }GGGPPGPP ,,,=Ω            ( ) 4=Ω= cn  

             { }GGGPPGA ,,=                ( ) 3== Acm                  ( )
4
3==

n
mAp       

 
2.  3 .     -      , 

 -       ,  –     2 , D -   
   2 . 

 :  { }GGGPGGGPGGGPGPPPGPPPGPPP ,,,,,,,=Ω        ( ) 8=Ω= cn  

  { }PGGPGPPPGPPPA ,,,=                                   ( ) 4== Acm             ( )
2
1

8
4 ===

n
mAp      
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  { }PGGGPGGGPGPPPGPPPGPPPB ,,,,,,=       ( ) 7== Bcm             ( )
8
7==

n
mBp  

  { }GPPPGPPPGC ,,=                                             ( ) 3== Ccm             ( )
8
3==

n
mCp  

  { }GGGPGGGPGGGPGPPPGPPPGD ,,,,,,=      ( ) 7== Dcm             ( )
8
7==

n
mDp

 
 

3. ( ,  620)          2   
   6 ? 

 
4.  3 .     -       

 4   -        4. 
: { }666,665,112,111=Ω        ( ) 21663 ==Ω= cn  

{ }211,121,112=A                                 ( ) 3== Acm                 ( )
72
1

216
3 ===

n
mAp  

      { }411,141,114,221,212,122=B            ( ) 6== Bcm                 ( )
36
1

216
6 ===

n
mBp

 
 
 

  : 5 . 
 

   : 616,617,618,619 
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1.     52        ? 

:   -      ,  ( )
52
4=Ap ,  
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52
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      ( ) ( ) ( )
13
2=+=∪ BpApBAp
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2.     52      ? 

:   -        ( )
52
4=Ap ,       

-     ( )
52
13=Bp  

BA ∩ -      -     ( )
52
1=∩ BAp  

      (      )  

( ) ( ) ( ) ( )
13
4=∩−+=∪ BApBpApBAp  

3. ( ,  622)            
: 

)    7             
)    6,   9            
)    8,    10 

: 
)  1H -    7               2H -    7    

{ }66,,13,12,11=Ω                   ( ) 36=Ωc  
{ }61,52,43,34,25,161 =H          ( ) 61 =Hc     
{ }61,52,43,34,25,162 =H          ( ) 62 =Hc    
     7        7 

( ) ( )
36
6

36
6

21 ⋅=⋅ HpHp  

)  1H -    6        2H -    9    
{ },51,42,33,24,151 =H             ( ) 51 =Hc     
{ }63,54,45,362 =H                  ( ) 42 =Hc    

(      6        9)  (      9  
      6) 

                                 ( ) ( ) ( ) ( )
36
5

36
4

36
4

36
5

1221 ⋅+⋅=⋅+⋅ HpHpHpHp  

)  1H -    8               2H -    10    
{ },62,53,44,35,261 =H              ( ) 51 =Hc     
{ }64,55,462 =H                       ( ) 32 =Hc    
     8        10 

( ) ( )
36
3

36
5

21 ⋅=⋅ HpHp
 

4.              9 , 
    ,         8? 

: 

 -      9             ( )
36
4=Ap               (45, 54, 36, 63) 
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A -      9        ( )
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32=Ap                

 -      8             ( )
36
5=Bp               (44, 53, 35, 26, 62) 

BAA +       9   (    9     8)   
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81
19

36
5

36
32

9
1 =⋅+=+ BAAp  
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      3H -      
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1081

51
46
16

47
17

48
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321 =⋅⋅=⋅⋅ HpHpHp    
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1081
153

1081
513 =⋅  

 
)     48  

     1H -      
     2H -      
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16 

14 

18 

16 
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4
52
4

13

)(Cp  

 
) B          

 
 
 

  : 5 . 
 

   : 627,629. 
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            ( ) ( )
( )Ap

BApABp ∩=  

      ( ) ( ) ( )BpApBAp ⋅=∩ . 
 

 
 
1.     30 , 12    ,  8    
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  { }3021 ,,, uuu=Ω      .     
 Ω         ,     Ω  

      .  BA ∩       
      . 
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30
12)( =Ap , 

30
8)( =Bp , 

30
5)( =∩ BAp . 
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8
5 .    

8
5)( =BAp . ( ) ( )

( )Bp
BApBAp ∩= .  

           ( )ApBAp ≠)(       . 
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    . 

 
2. ( ,  645)      2 .          

   3         .  ( )ABp . 
: { }66,,13,12,11=Ω                        ( ) 36=Ωc  

        { }66,65,64,56,55,54,46,45,44=A        ( ) 9=Ac                      ( )
4
1

36
9 ==Ap  

        { }65,56,54,45=AB                               ( ) 4=ABc                    ( )
9
1

36
4 ==∩ BAp  
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9
4
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Ap
BApABp
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6
1

3
10
3
6

==Bp
 

BBA =∩
  

( ) ( )
29
5

)(
==

Ap
ABpABp  

4. ( ,  647)    52    5 .    
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