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3.  « ».
  

.
»

.2
:

 « »
,

 xlsx, 

, 

.
.

 «*X»,  
,  «”X». 

 1   2
[1,2,3,4,]  3,4,5,6

.
                                .3

     

± • 10 ± t

=±var ±t=var

1 0,000

    1  -     2

 " "      " "    " "

const const
           "mj    "mj" "

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

 " " ± • 10 ±t
     " "

ti
m  Qt =(n+1)/n Wt )

"ti " =  1,00 ±t=
 0,00 log / t Wt  

1 1,0E+00 1,0E+00 2,0 1,285714
2 1,0 1,0 2,0E+00 2,0 1,285714286
3 1,0 2 1,0 4,00 2,0 1,285714286
4 1,0 3,0 3 1,0 8,00 2,0 1,285714286
5 1,0 4 6 4 1,0 16,00 2,0 1,285714286

ti 6 1,0 5 10  10 5 1,0 32,00 2,0 1,285714286
7 1,0 6 15 20 15 6 1,0 64,00 2,0   -

"          " 8 1,0 7 21 35 35 21 7 1,0 128,00   -   -

8 28 56 70 56 28 8 254,000 const const
mt) tm)

mi
t = 9 8 35 27 76 49 99 49 76 27 35 8 9 507,0000 509,0000

exp exp exp exp exp exp exp exp exp

 mF tF F = 0,500 *e0,692
. 

R² = 1 
mj   ti

 " "  " "

 tF

 3  4  5

    2-
    1-       " "   -     " "   3-

         1. dU
+1

1=
t
F /

m
F =######### i=Ln(±1

1,2,3,4) / log(±1        " "

0 ,0 5 0 7 0, 05 0 9      1/dU -1
1=(tF /mF)-19,9607E-01   +1

1= 2,3025851
                                                ±1 i/± i

 mF  t F          2. dt
+1

2=
tF-mF= #########    -1

1= 2,3025851   +1
1= 1,0

    1/dt
-1

2=
-1( tF-mF)=5,0000E-01    +1

2= 2,3025851    -1
1= 1,0

 å mj   å ti          3. dI +1
3=

tF+mF= #########    -1
2= 2,3025851    +1

2= 1,0

 " "  " "
     1/dI -1

3=-1(tF+mF)=9,8425E-04    +1
3= 2,3025851    -1

2= 1,0

         4. dE
+1

4=
+1(tF •mF)=#########    -1

3= 2,3025851    +1
3= 1,0

     1/dE
-1

4=
-1(tF •mF)=3,8750E-06    +1

4= 2,3025851    -1
3= 1,0

   -1
4= 2,3025851    +1

4= 1,0

 3  " "    -1
4= 1,0

 4  " "
 5  " "

 6
1   .                                         

+1
  /

-1 +1 -1 ±1 ±1  -
1,0079051 1,00394E+00 9,96071E-01 2,302585093 1,0 1,333333333 1,331548654

6 • Ctg• 2 1,48823534 1,49410609 1,50591716 1,38155106 1,50000000 1,45217656 1,46351681
             V 3 • Ctg• 2 12,09486129 12,04733728 11,95284872 0,69077553 0,75000000 0,72608828 3,99464596

     s 2• Ctg• 2 0,49607845 0,49803536 0,50197239 0,46051702 0,50000000 0,48405885 0,48783894
          R Ctg• 2 0,24803922 0,24901768 0,25098619 0,23025851 0,25000000 0,24202943 0,24391947

tg• 2 4,03162043 4,01577909 3,98428291 4,34294482 4,00000000 4,13172899 4,09971375
                                    arc tg• 2 1,32766395 1,32674241 1,32488970 1,34448243 1,32581766 1,33333333 1,33154865

 " " 0,66383198 0,66337121 1,99214145 0,67224122 0,66290883 0,66666667 0,66577433
                                      0,90696435 0,90742512 -0,42134513 0,89855511 0,90788749 0,90412966 0,90502200

 " "      38,03477048 38,00837035 114,14129750 38,51658448 37,98187827 38,19718634 38,14605903

 " "      51,96522952 51,99162965 -24,14129750 51,48341552 52,01812173 51,80281366 51,85394097

2•( ) 180,0 180,0 180,0 180,0 180,0 180,0 180,0
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4.   « »
  1 ( .4.)

 ( )   
. ,   

  =±   •  10 ±t ,  = ,
, , « »  « ». ±t= (log10t) - 

 " ".    1  2- . 
,    - . , 

.
.4, ,   =1 +t=0  ,  ,     -  m  ( )   

 ( )  1 , . 
   -t.

.4

.5                                                                    . 6
mF = -0,000•m6 + 0,036•m5 - 0,547•m4+ 3,427•m3- 8,568•m2 tm = 0,500e0,692t R² = 1
+ 17,53•m - 3,882 R² = 1   tF = 0,585e0,593t R² = 0,999

. 5  6   
 R2, 
, ,    1.  .5

mi ,   
 - t.  ,   

           "mj    "mj" "

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

 " " ± • 10 ±t      " "
"ti " =  1,00 ±t=  0,00

1 1,0E+00
2 1,0 1,0
3 1,0 2 1,0
4 1,0 3,0 3 1,0
5 1,0 4 6 4 1,0

ti 6 1,0 5 10  10 5 1,0
7 1,0 6 15 20 15 6 1,0

"          " 8 1,0 7 21 35 35 21 7 1,0
8 28 56 70 56 28 8

mt)

mi
t = 9 8 35 27 76 49 99 49 76 27 35 8 9 507,0000

exp exp exp exp exp exp exp exp exp
 mF

mj
 " "

mailto:prm@krasno.ru


24  2017                    .               prm@krasno.ru  10

1   mF, 
 -  6-  R2=1.

   1 .
.6    2.

5.     2.
.7.

tF
   .

  ,
tF=0,50•* 0,692•t

tF =0,50•* Ln(2)•t . , 
 :  Ln(2)=0,69314718055994.

Qt= const, , .
Wt=const,  ( ).

  
 ( )

  
  

, 

                                                             .7
tF    : ,  Qt      Wt , 

.8.

                         .8                                                                                        .9
.9  , tF=f(t)

, . , « » 
  - tm=f(t).
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6. »

 1  ,
   «   »

 2   ,
   «   »

 1, 2 

mF     , ,
tF , .

 3,4,5,6 -   «   »

7.    - LoGoS.

 3   … ± )    L0

 4    - … ± )    G0

 5    … ± )     S0

                                    6    .

   « » :
+1

1,2,3,4; - ,
+1

1,2,3,4 ;- ,
+1

1,2,3,4 ; - ,  .

,       , :
-1

1,2,3,4 = 1/ +1
1,2,3,4, - ,

-1
1,2,3,4 =1/ +1

1,2,3,4;- ,
-1

1,2,3,4=1/ +1
1,2,3,4 - , .
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8.    « »
|  L0;G0;S0.

 3,    … ±    L0 .

. 10 -   .

.2

.10

» ( )  8- ,   ,
 4- , 

. , : ±1
1,

   3- ±1
2;±1

3;±1
4, .  4

 N=2+3=5, 
,  N1/2=2,23606797749979.

, , ±
1,3,4  2, 

   4 , 
3.   

 ( )  ( ), =
[(12+12)+(42+32)1/4]1/3=1,61803321013299.

 3  4-  1,2,3,4,
  (  8):

:
1.                         - ±1

1 - , .
2.                   - ±1

2 - , , , .
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3.                       - ±1
3 - , .

4.      - ±1
4 - , .

 1 « »,  (!? 
, .2) =1 ,

,  , ,
   ( ) ,

:
mF - tF - .

mF  tF  , 
 -  « »  ( ),     

. ,  8,  - 
 « » - .  

 : ± ;± ;± .

 « ».

 « »   

  . ,
.  

.
1.   “± ”        

.
2.   “± ”        , ,

    .
3.     “± ”    

 ( )   , 
.

 « » 
,   .

 — :
«   1703  ,   EXPLANATION  OF  BINARY  ARITHMETIC,  , 

 ( ) 
Fu Xi, ,  4000 . 

Liangyi  ("0"-"1"),
, ( ) .  - " -

" ,  - " ", 
   , 

».

9.    “ ±1 “  L0
  “± ”        
.

 3, .10, : 
±1

1, 
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!   =
t=±  . :

 MAX maxi   = +1
1= 1,00394477317554 , ,

 MIN mini =1/ +1
1  = -1

1= 0,996070726915521,

  :
.

  
 « », 

 - .
±1

2;±1
3;±1

4

  
.  “max- min”, 

,     .
, 

  
». , , :

,  1-  3-
, , , ,

 ( , 
.

  
 1  28

, 
». ,   

, .

.
,   “ m= +1

1/-1
1=1,00790510758649 

,  « », 
, . , *1 m=

1,00796491 .    %%  ,    * m  / “ m
=0,00593333767817672%, , , !

.
, = +1

1 - -1
1 =

0,00787404626002186,   , 
. 

,  * =0,00729352566,  ,
.  1916 

, 
. , 

= +1
1 - -1

1  .   , 
  , / = 7,9593961% , . 8•10-2 .
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10. --    “ ”  G0
  “± ”        , , 

  .
, 

, , 
,  - -

, ,
, ,     ,  , 2- ,

,  ( ) 
   - ±1  .

, , 
 ( ), .

    . 
   ( )  2-  -  (

) :
+1

1,2,3,4  , -1
1,2,3,4.

, , ±1
1=Ln(±1

1,2,3,4) / log,10(±1 1
1,2,3,4)  =

2,30258509299405=const , ! ±1
1,2,3,4= ± ,

 8- ± .
,   .11,

 3  4 ( ).
, •10 , =1,0  t=-4  1.

.11

, ±1
1=Ln(±1

1,2,3,4) / log(±1
1,2,3,4)  = 2,30258509299405=const,

! ±1
1,2,3,4= ± .

 ( ), 
,  « » ,

  
2= 2,61803321013299.

    :
2=4-[6•±1 •1/( 0

2)] =  4  - 1,38155105579643=2,61844894420357.  %%, 
2/* 2=0,0159699994717544%.
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  « », 
,  

±1
1,2,3,4 =f(±1

1.2.3.4):

±1
1=Ln(±1

1,2,3,4) / log,10(±1
1,2,3,4)

±1
2=Ln(±1

2) - log,10(±1
2
1)

±1
3=Ln(±1

3) + log,10(±1
3)

±1
4=Ln(±1

4) • log,10±1
4)

   « »,   
, 

±1
1,2,3,4 =f(±1

1,2,3,4):

±1
1 =1; 1

     ±1
2= 0;  ±

±1
3= 2; 0,5

±1
4= 1; 1

11. -    “ ” S0

    “± ”   -    
± ±      ( )   ,

, +1
1,4 / -1

1,4=±1
1,4=±1,0.

, « », 
,  - ± .   

.12, 13   
, , -   .

                                      .12                                                                                   .13

 1
         

1  +1
1 1 -1

 -1
1 1 1

2  +1
2 0 0

 -1
2

3  +1
3 2 -2

 -1
3 0,5 0,5

4  +1
4 1 1

 -1
4 1 -1

mailto:prm@krasno.ru


24  2017                    .               prm@krasno.ru  17

, +
4

  . , . 
.

.14   7-
+

4. 

. 
» .

.14

    +
4

)    6-  R² =
0,984.

12. , .

 -  , - , -
,   « »,  4/3= 1,333333,  « » 

   -  -  =51,823941
 ( .  .16),    (“ ±1 “  L0)

,  -
  ,     “ m= +1

1/-1
1=1,00790510758649 .

 « »
 6 . 15, .

,  6, ,
, 

   « » 
. , , 

,  ,   
 - . 
 4/3=1,3333….

 ( )
,  “G =10  = 6,72241215721598, 

,  *G=6,67384(80)·10 ¹¹ ³· ²· ¹  , 
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  , ”  =(“G/*G)-1=
0,00727799246250727  1/  ” = 137,400527020538 

,   1/
* =137,03599907430,  0,266008894519731%.

± ;± ;±   , 
        

 , :
, , ,

.  .
 ( . attract — , ) — 

, 
, .

  6

.15.

 ( .16) 
 ( .17)      7-

 6.
 6

    , 
.

.16

.17
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.18

.18  .17.
 ( )  7-

.

. 17, 18 , , 
, , ,

 2•“ =114,1212975 ±1 /2  “ =-24,1412975 .

.!!! !
, , 

 « », 
, , 

    ,
»  . 

. 
 « »  « » 

.

) , ,    ( )
  , « » .

,  -   = 114,1212975 -(-24,1412975 )=
138,282594995149 .

  .

=-24,1412975 .
? , 1/ = -0,0414227942802163  !.

,     
  . , 

   ,
. ,   ,    

.
  25 . 

 « », , ,
,   .
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, , 
, , 

  . 
 - ,   !

13.   .

 « ». .

 -  - , , . 
    .  ,   

, .    - 
, , 

* =[(5^0,5)-1]/2 = 0,618033988749895.

  « »      , 
,, W=( )• )/[( )• )]. .19.

.19

   « ».
.19, 

+1
1/

-1
1 = 1,00790510758649, 

 0,00794537880504098%. 
,  (

.10,  3).

1Hm . 2Hm . 3Hm .

.  1,007825032 2,014101778 3,016049278

1,2,3HW  = 1,249948637
1,2,3HW•4  =     4,999794547

                  "H =(2+(1,2,3HW•4)1/2 -1)1/3  = 0,61795028

0,013546123%
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.20

 « »
    

±
1

±

, 

.21.
±

  
.  

   6), 
 =1,38155105579643,   

-« », =3- =
1,61844894420357 

   %, 
/* =0,0256456574189823%.

                                        .21
,  « » , 
, . ,

.
,   

 « »,  , 
.

, 
,   

: « »,  « », ,
  :

+
1/

-
1  (+

1/
-

1)•2  (+
1/

-
1)•3

1,007905108 2,015810215 3,023715323
"W  = 1,2500000

"W • 4=     5,00000

                          " =(2+"W • 4)1/3  0,617956128914

0,012599573313%

+1
1= 1,003944773

± = 2,302585093

 TAN(+1
1) • ± = 3,617370902

 " =TAN(+1
1) • ± -2= 1,617370902

" =1/" = 0,618287369
* =((51/2)-1)/2)= 0,618033989

                         
  % * /" = 1,000409978

  % * /" = 0,0409978%
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«… -
, 

,

…»

.
.

     -
,  , , « » 

± ; ± ; ± . 
 ( )  +1  ; -1 .

 ± ,  «
»,  « »

, «max-min» : +1
max = 1,6180339 -1

min = 0,6180339,
.

, , 
   7 .22.

     7    « »,     3,   

,    1-  4- , 
 « ».

 ( ) +1
max, -1

min, 
 4-  « »,  

,  [4].

22.

+1 +1

1,618033989 0,618033989

2,618033989 0,381966011

 3  7
    1-   -     " "     4-   -     " "

         1. dU +1
1=

tF /mF =   +1 /-1 Q 1 1
1/dU -1

1=(tF /mF)-1= 1/(  +1 /-1 )  1/Q 1 1
         2. dt +1

2= tF-mF=   +1 --1 0 0

1/dt -1
2=-1( tF-mF)= 1/(  +1 --1 )  1/ ± ±

         3. dI +1
3=tF+mF=   +1 +-1 3,236067977 1,236067977

1/dI -1
3=-1(tF+mF)= 1/(  +1 +-1 )  1/ 0,309016994 0,809016994

         4. dE
+1

4=
+1(tF •mF)=   +1 •-1 2,618033989 0,381966011

1/dE
-1

4=
-1(tF •mF)= 1/(  +1 •-1 )  1/ 0,381966011 2,618033989
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 - , . , ,  «
»,  2000 .[5],  , 

. 2 mc/ =3.73  ,  -  ,  - , - 
, m- .

.  [6]   ,  
= 3,86·1026 .

.23 +1
4

, 
   .

.23

, +1
4

: « »  ( ).
, +1

4+ +1
4 = 3,0  , +1

4 • +1
4 = 1,0 . !

, ?
?  ,  .  

, .   .   ,
 10.  2 …  60!   -

. ,  XIX -  XX 
  . 

.

, , 
  , 

,   .
. , , 

  , 
. 1642  19 ) .

.
,   

, ,
, — , , 

, . 

 XX . 1673 , 
, , 

.
,  XX , 

,  - , -

 E=U•I  %%    * i/"

  . [ 9 ]  * =3.73 3,730000 0,97652668

. [ 10 ] c=3,86·1026 3,8600000 1,010561120

. [5]  3  " = -1
4 3,87502277 1,014494131

.  7  " = -1
4 3,81966011 1,00000000
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,   
.

  , 
. , 

. , 

  .  - 
25-30  !!

14. .
 « »  « ».

  
.

: 0 =6•± •10-1=6•2,302585093•10-1 =1,38155105579643.
, 0  •102=138,155105579643 - , 

, « » . , 
 60 .

 « » ,   “ =3-0 =1,61844894420357.
,  ( ) “t=

¼• 3=1,05983197895853, , , 
,    *t=21/12=1,0594630943593 ,  %%,   *t/”t=0,0348180697562261%.
,  « »= •102=261,937698499366 ,

0
4=(3,1622776601683810)4=100   

.   0=3,16227766016838. , 
 1   =± • 10 ±t ,  10= 0

2 .
  , 

  .
.24, 25 ,   (21/2, 0/3, *  ) , 

. ,   
    ,  3 .

v =maxv - minv= 3,06638579067442 ,

                               .24                                                                           .25
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