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À G / - ~ A > 0 1 G G / G � G - * - 1 G �

H

\ $ � � 8 � ! # ! P ! $ 3 � & 5 � 7 # � 8 $ ' ' 5 $  8 ! & $  H O $ O '  8 � O ! 4 3 ! # � 9 ¥
2 ' � '  $ & L

3 " # # � " ! % c 3 " 5 " #  � & 5 # � 7 " '  & $ E 2 & O 3 V < $ V f " M � & ' " � ( ¥ � � ; O & $ 3 d $ & !  $

I ! ' O 3 V < $ ( �
2
�
2
� J
:

ª
: " : O $ 7 4 � 9 # $ � � 8 " '  H 8 $ % 5 " f " # ! " ' 6 � &  � 8 " # ! ( 5 ! ! %

¥ � c 3 " 5 " #  � & 6 � ¥
2 $ & ' " M � ! [ 303 = 27000 :

� 3 " 4 � & $  " 3 H # � 2 ' 8 " 4 ! ¥ �  � ' ( <

# $ � � 8 � & ! # ! P ! $ 3 � & � � ( % $  " 3 H # � # $ 9 4 ;  ' ( [ �  ( � � 4 & $ � 4 ! # $ O � & � [ ! & " 8 � (  L

# � '  H  $ O � M � ' � � �  ! ( 8 $ & # $ �
: N

�m � 
 � j k � k � i � # k � � 
 � � 
 h k � i �m g k h k " � 
 � 
 � � im � 6 � 8 ( 4 � < " # # $ ( '  8 � O $

4 3 ! # � 9 k 2 ' � '  $ & 3 " # # $ ( ! % 8 $ % 3 ! < # � [ c 3 " 5 " #  � & 5 # � 7 " '  & $ E 2 # $ % � & $ "  ' (

@ - T 1 ? � ? / G ? 1 F ? T Z A > C A @ ? / G . G T n *̂ ? 1 ? / C A > Z A k |
	 ! ' 3 � & ' " [  $ O ! [ 8 $ % 5 " L

f " # ! 9 � � � % # $ < $ "  ' ( Ak
n

! 8 $ & # � W

Ak
n = n · (n − 1) · . . . · (n − k + 1) =

n!

(n − k)!
.

Q ' 3 ; < $ " 2 O � M 4 $ k = n 2 8 $ % 5 " f " # ! ( � " % 6 � &  � 8 " # ! 9 # $ % � & $ V  ' ( Z ? @ ? ) C - / A > �

~ - 1 G n *̂ ? 1 ? / C A > :
	 ! ' 3 � & ' " [ 6 " 8 " '  $ # � & � O n c 3 " 5 " #  � & 8 $ & # �

An
n = n!

g h i j k h �m ! A ) ? 1 D * ? Y ~ A - C * ? C A > @ - T 0 Y @ 0 > - E C > & G / - * D / A 1 T - F ? Y ? À / +
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1 − p > ~ - Ù A 1 G ) Z 0 C - / G G |

� 8 $  O � " # $ % & $ # ! " W ) _ ? 1 - G ) Z 0 C - / G . � ? @ / + * * G |

Q " 8 � (  # � '  H Pn(k)  � M � 2 <  � & n # " % $ & ! ' ! 5 � [ ! ' 6 �  $ # ! ( [ 2 & O $ 7 4 � 5 ! %

O �  � 8 � [ & " 8 � (  # � '  H 6 � ( & 3 " # ! ( � ; ' 6 " [ $ � 8 $ & # $ p 2 ' � � �  ! " # $ '  ; 6 !  8 � & # �

k 8 $ % I � " % 8 $ % 3 ! < # � 2 & O $ O � 9 6 � ' 3 " 4 � & $  " 3 H # � '  ! J 2 & � < ! ' 3 ( "  ' ( 6 � d � 8 5 ; 3 "



� � � � � � � � � � � � � � � � � � �

"̈ 8 # ; 3 3 !

Pn(k) = Ck
npkqn−k,

M 4 " q = 1 − p :

g h i j k h �  m ! ? @ A B C / A ) C D Z A Z - -̀ / G B > 1 G a ? / D Z @ G À G / A , / A 1 > 0 ) C @ ? * ?
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? ) * G 1 G a ? / D Z A @ - T G C D C - ~ G / ? +̀ - * A ) D � |
! ? @ A B C / A ) C D Z A Z -̀ - / G B / - À G / A , �
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= ; '  H X ! Y e # " O �  � 8 � " ' 3 ; < $ 9 # � " & " 3 ! < ! # � :
Q � & " 4 " 5 d � 8 5 ; 3 ; 4 3 ( 4 ! ' L

6 " 8 ' ! ! ' ; 5 5 � :
Q � ' 6 � 3 H % ; " 5 ' ( $ 4 4 !  ! & # � '  H V 5 $  " 5 $  ! < " ' O � M � � 7 ! 4 $ # ! ( W

D(X + Y ) = M(X + Y − M(X + Y ))2 = M((X − MX) + (Y − MY ))2 =

= M(X − MX)2 + 2M(X − MX)M(Y − MY ) + M(Y − MY )2 =

= DX + DY + 2M(X − MX)M(Y − MY ).

Q � 8 $ 7 " # ! " M(X − MX)M(Y − MY ) # $ % � & $ "  ' ( ~ A > - @ G - � G ? . ' 3 ; < $ 9 # � [

& " 3 ! < ! # X ! Y ! � � � % # $ < $ "  ' ( W

cov(X, Y ) = M(X − MX)M(Y − MY ) = M(XY ) − MXMY.

� # � & � 5 � � � % # $ < " # ! " 5 d � 8 5 ; 3 $ 4 3 ( 4 ! ' 6 " 8 ' ! ! ' ; 5 5 � 6 8 ! � � 8 "  $ "  & ! 4

D(X + Y ) = DX + DY + 2 cov(X, Y ).

� � & $ 8 ! $ P ! ( ! 5 " "  ' 3 " 4 ; V f ! " ' & � 9 '  & $ W

�
�
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 �

�
: cov(X, Y ) = cov(Y, X)

�
: cov(X, X) = DX :

¥
: cov(X, Y ) = 0 2 " ' 3 ! X ! Y # " % $ & ! ' ! 5 � :

¦ : cov(X + a, Y ) = cov(X, Y ) 2 M 4 " a = const :

¤ : cov(aX,Y ) = a cov(X, Y ) 2 M 4 " a = const :

$
: cov(X + Y, Z) = cov(X, Z) + cov(Y, Z) :

\ $ ! � � 3 " " < $ '  � ! ' 6 � 3 H % ; " 5 � 9 [ $ 8 $ O  " 8 ! '  ! O � 9 % $ & ! ' ! 5 � '  ! ' 3 ; < $ 9 # � [

& " 3 ! < ! # X ! Y ( & 3 ( "  ' ( ~ Â & & G � G ? / C ~ A @ @ ? * B � G G ρ(X,Y ) 2 � 6 8 " 4 " 3 ( " 5 � 9

d � 8 5 ; 3 � 9

ρ(X,Y ) =
cov(X, Y )

σ(X)σ(Y )
=

M(XY ) − MXMY√
DXDY

.

�  �  O � c d d ! P ! " #  � � 3 $ 4 $ "  ' 3 " 4 ; V f ! 5 ! ' & � 9 '  & $ 5 ! W

�
: ρ(X,Y ) = ρ(Y, X)

�
: ρ(X,Y ) = 0 2 " ' 3 ! X ! Y # " % $ & ! ' ! 5 � :

¥
:

Q ' " M 4 $ |ρ(X, Y )| 6 1 :

¦ : |ρ(X, Y )| = 1  � M 4 $ !  � 3 H O �  � M 4 $ 2 O � M 4 $ X ! Y 3 ! # " 9 # � % $ & ! ' ! 5 �

Y = aX + b ! a 6= 0 :

¤ : ρ(aX + b, Y ) = a
|a|ρ(X, Y ) 2 4 3 ( a 6= 0 :
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@ ? * B � G G > ? * G , G / X G Y |

H

¡ 3 ( # $ [ � 7 4 " # ! ( O � & $ 8 ! $ P ! ! & " 3 ! < ! # X ! Y # $ 9 4 " 5 5 $  " 5 $  ! < " ' O � "

� 7 ! 4 $ # ! " ! [ 6 8 � ! % & " 4 " # ! ( :
¡ 3 ( c  � M � & � ' 6 � 3 H % ; " 5 ' ( # $ 9 4 " # # � 9 8 $ # " "  $ � L

3 ! P " 9 8 $ ' 6 8 " 4 " 3 " # ! ( & " 3 ! < ! # � Z = XY :

XY 0 1 2 3 4 6

P 0, 36 0, 24 0, 24 0 0, 08 0, 08

\ $ [ � 4 ! 5 5 $  " 5 $  ! < " ' O � " � 7 ! 4 $ # ! " W

M(XY ) = 0 · 0, 36 + 1 · 0, 24 + 2 · 0, 24 + 3 · 0 + 4 · 0, 08 + 6 · 0, 08 = 1, 52 :

§ # $ 3 � M ! < # � 5 $  " 5 $  ! < " ' O ! " � 7 ! 4 $ # ! ( X ! Y # $ [ � 4 ! 5 6 � 6 � '  8 � " # # � 5

8 $ # " "  $ � 3 ! P $ 5 8 $ ' 6 8 " 4 " 3 " # ! ( W MX = 0, 8 ! MY = 1, 3 :

ª " 6 " 8 H # $ [ � 4 ! 5 O � & $ 8 ! $ P ! V X ! Y W cov(X, Y ) = M(XY )−MX · MY =
1, 52 − 0, 8 · 1, 3 = 0, 48 :
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¡ 3 ( # $ [ � 7 4 " # ! ( O � c d d ! P ! " #  $ O � 8 8 " 3 ( P ! ! 6 �  8 " � ; V  ' ( ' 8 " 4 # ! " O & $ 4 L

8 $  ! < " ' O ! " �  O 3 � # " # ! ( X ! Y 2 O �  � 8 � "  $ O 7 " 3 " M O � # $ 9  ! 6 �  $ � 3 ! P $ 5 8 $ ' L

6 8 " 4 " 3 " # ! ( W

M(X2) = 02 · 0, 36 + 12 · 0, 48 + 22 · 0, 16 = 1, 12,

DX = M(X2) − (MX)2 = 1, 12 − (0, 8)2 = 0, 48,

σX =
√

DX =
√

0, 48.

§ # $ 3 � M ! < # � σY =
√

0, 73 :

ª � M 4 $ O � c d d ! P ! " #  O � 8 8 " 3 ( P ! ! 8 $ & " # W

r(X, Y ) =
cov(X, Y )

σXσY

=
0, 48√

0, 48
√

0, 73
=

4
√

3√
73

≈ 0, 81.
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O � 8 8 " 3 ( P ! � # # $ ( % $ & ! ' ! 5 � '  H :
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|

� � & $ 8 ! $ P ! V X ! Y 5 � 7 # � � � 3 � & � < ! ' 3 !  H ! # $ < " :
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Z e O � 3 ! < " '  & � 6 � 6 $ 4 $ # ! 9 &  � 8 � M � '  8 " 3 O $ 2  � M 4 $ Y = X + Z 2 $ & " 3 ! < ! # �

X ! Z # " % $ & ! ' ! 5 � :
= 8 ! c  � 5 ! % ' & � 9 '  & O � & $ 8 ! $ P ! ! ! # " % $ & ! ' ! 5 � '  ! X !

Z 6 � 3 ; < ! 5 W

cov(X, Y ) = cov(X, X + Z) = cov(X, X) + cov(X, Z) = DX + 0 = 0, 48. N

g h i j k h  
m n T > ? ) C / A q , C A ) @ ?̀ / G ? ~ > -̀ @ - C G , ? ) ~ G ? A C ~ * A / ? / G B / ? T - > G ) G �

1 0 _ ) * + , - . / 0 _ > ? * G , G / X G Y @ - > / 0 σX = 2 q σY = 3 |
S - . C G ~ A > - @ G - � G E G

~ Â & & G � G ? / C ~ A @ @ ? * B � G G ) * + , - . / 0 _ > ? * G , G / 2X + Y − 3 G X − 3Y

H

¡ ! ' 6 " 8 ' ! ! X ! Y 8 $ & # � DX = σ2
X = 4 2 DY = σ2

Y = 9 :
b ' 6 � 3 H % ; ( ' & � 9 L

'  & $ O � & $ 8 ! $ P ! ! ! # " % $ & ! ' ! 5 � '  H X ! Y 2 6 � 3 ; < ! 5 W cov(2X+Y −3, X−3Y ) =
cov(2X + Y, X − 3Y ) = 2 cov(X, X − 3Y ) + cov(Y, X − 3Y ) = 2(cov(X, X) −
3 cov(X, Y )) + (cov(Y, X) − 3 cov(Y, Y )) = 2(DX − 3 · 0) + (0 − 3DY ) =
2 · 4 − 3 · 9 = −19 :

= � 3 H % ; ( ' H ' & � 9 '  & $ 5 ! 4 ! ' 6 " 8 ' ! ! ! # " % $ & ! ' ! 5 � '  H V X ! Y ; '  $ # $ & 3 ! & $ L

" 5 2 <  �

σ(2X + Y − 3) =
√

D(2X + Y − 3) =
√

D(2X + Y ) =

=
√

4DX + DY =
√

4 · 4 + 9 = 5,

σ(X − 3Y ) =
√

D(X − 3Y ) =
√

DX + 9DY =
√

4 + 9 · 9 =
√
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ρ(2X + Y − 3, X − 3Y ) =
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σ(2X + Y − 3)σ(X − 3Y )
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H

= ; '  H X � ' 3 ; < $ 9 # $ ( � K ! � O $ ! % 5 " 8 " # ! ( 2 6 � 4 < ! # ( V f $ ( ' ( # � 8 5 $ 3 H # � 5 ;

% $ O � # ; 8 $ ' 6 8 " 4 " 3 " # ! ( ' 5 $  " 5 $  ! < " ' O ! 5 � 7 ! 4 $ # ! " 5 � ! ' 8 " 4 # ! 5 O & $ 4 8 $  ! L

< " ' O ! 5 I '  $ # 4 $ 8  # � 5 J �  O 3 � # " # ! " 5 �
:

b % ; ' 3 � & ! ( ' 3 " 4 ; "  2 <  � # " � � [ � 4 ! 5 �

# $ 9  ! & " 8 � (  # � '  H  � M � 2 <  � $ � ' � 3 V  # � " % # $ < " # ! " & " 3 ! < ! # � X # " 6 8 " & % � 9 L

4 "  �
:

�  $ & " 8 � (  # � '  H 8 $ & # $

P (|X| 6 2) = P (|X − 0| 6 2) = 2Φ(2/1) = 2Φ(2) ≈ 2 · 0, 4773 ≈ 0, 95.N
E R J
�

� � � � 
 � � � � � 
 � � � � � � � � � � 
 � � � 
 & 
 � � 
 � � � � � & � � 
 X � 
 � 
 � 


� � � � � � � � � � fX(x) = 1
5
√

2π
e−

(x−1)2

50 � � 
 � � � � 
 � � � 
 � � & � � � � � � , � � 
 � � �

� � � � � � � � � � X �

E R �
�

� 
 � � � 
 � � & � � � � � � , � � 
 � � � � � � � � � � � � � 
 � � 
 � � & � � � � � � � �

� � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � � � � � 
 & 
 � � � � � � � � & � � � X � 
 � � � �

� � � � � � � � � � � � � � � � n � m � � 
 � � � � � � � � � � � � � � � � � � � & � � � � � � 
 � � � 
 � �

� � � � � 
 � � � X � � � � � � � � 
 & � � � � � � � � � � � � 
 � 
 3 � m � � � 5 �

E R T
�

+ � 
 & 
 � � 
 � � � � � & � � 
 X � � � � 
 � � � � � 
 � � � � � � � � � 
 � � 
 � 
 �

� � � � 
 � � a = 1 � σ = 2 � � � � 
 � � � � � � ! 
 � � � � � � 
 � � � � � � � � � � � & � � � �

! 
 � � � � � Φ(x) �E R W
�

� � � � � � � � � � � � � � � � � � � � � � � 
 � � � � 
 � 
 � 
 	 � � � � � � � � 
 � � & � �

� � � 1 � � � 	 � � � + � 
 & 
 � � � � � � � 	 � � � � � � � � � � � X � � � & � � � � � � � � � 
 � � �

� � � 
 � 
 � � � 
 � � � � 
 � � 
 � � � � � � � � � � � � � � � � n � � � � � � 
 � � � � � � � � � � � � � �

� � � � � & � � � � � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � 1 � � � / � �

� � 
 	 � � � � � � � � � � � � & � � � n � � � � � �



� n n � � � � � � � � � � � � � � � � � �

E A R
�

� 
 � � � � � � � � � � � � � � � � � 
 � � � � 
 � � � � � & � � 
 � � � � � � � � � � � � � � �

� � � � � � � � � � X � � 
 � � � � 
 � 
 � � � 
 � � � � � � � � � � � � � 
 � � � � 
 � � � � � � � �

� 
 � � n � � � � � 
 � & � � � � � � � � � � � � � � � � � 1 
 � 
 � � � � � � 
 � � � � � � 
 � � 
 � � � � �

� � � � � � � � � � � σ �
+ & � � 
 � � & � � � � � � 
 � � � � � � 1 � � � � � � � σ = 0, 05 � �

� X � � � � 
 � � � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1

� � � 
 � � � � � � � � � � � � � � 
 � � � � 
 � �

E A A
�

3 � � � � � � , � � � � 5 � � 
 � � � � � � 1 � � � � � � 
 / � � � 
 � 
 & � � � � � � � � � �

� 
 � � � � � � , � 
 	 � � � � � & � � � � � � � � � � � � � � � � � � & � � 	 � � � � � � � � � � � � � 1

� � � 
 � � � � � � � � � � � � � � o 2 �

E A I
�

+ � � � � � 
 � � & � � � 
 � � � � 	 � 
 
 � � � , 
 � � � � � � � � � � 
 � � � � � � �

	 m n � � 
 � � 
 & 
 � � 
 � � � � 	 � 
 � � � � � � � � � � � � � � 
 � � 
 � � & � � � � � � � � � � �

� � � � � � � � � � � � � � � � � 
 � 
 � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � n n � �+ 
 � � � � � 
 � 
 � 
 � 
 � � � � � 
 � � � � � � � � � � � 
 � / 
 � � � � � � � � � � � � � � � � 
 �  
 �

� � � 
 � � � � � � � � � � � � & � � � 
 � � � � � 	 
 � � � � � � � � � * 
 5 � � , � � 	 5 � � 
 � � � �

� 5 � � � � � � � � � � � 
 �

E A �
�

6 � � � � � � � 
 � � � 
 & 
 � � 
 � � � � � & � � 
 X � 
 � � � � � � � � � 
 � � � � 
 � � �

� � � � 
 � � � 
 � � & � � � � � � , � � 
 � � � � � n � � � 
 � � 
 � � � � � � � � � � � � � � � � � �� 
 � � � � � � � � � � � & � � � � � � � � � � � � � � � � 
 � � � 
 � � & � � � � � � � , � � 
 � � � � � �

� � � � 
 � � � � � � � � � � � � � � � � � � � � � � � n � o o � � � � � 
 � � � � � � � � � � � � � � � 
 & � �

� � � �
E A E
�

� � � � & � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � � � � � 
 � � � � � 
 � � �

� � � � � � � � � � � � � � 2 � � ' � �3 � � � � � 
 � � � 
 � � � � 
 � � � � � & � � � � 1 � � � � � 
 � � �

� 	 � 
 � 
 , � � � � & � � � � 
 � � � & � � � � o o � o � � � � 1 � � � 
 � � 
 � � � 1 � � 
 � � � � � �

� � � � � � � � � � � � � � � � � � � � � 
 � � 3 � � 2 m ( � � 2 G
5 � � 
 � � � � � � � � � � � � � � � � �

� � � & � � � � � � � � 
 
 � � � � � � � � � � � � � � 
 � � 
 � � 
 � � � � � � � � 4 � � � � � � � � 
 � � & �

� � � & � � 	 � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 
 � 
 	 � � � � � & � � � 


n � n � � ' � �3 �

E A K
�

 � � � 	 � � � � � � � � 
 � � � 
 � 
 � � � � � 
 � � � � 
 � � � � 
 � � & � � � � � 6 1

� � � � � � � � 
 � � 
 � 
 � � 
 � � n G � � � 6 � � � � � � � � & � � � � � � � � 	 � � � � � � � � 
 � � 
 �

� � � � � 
 � � � � �  
 � � � � � � � � � � � � � � 	 � � � � 
 � � 
 � � � � � � 1 � � � � � � 
 � �o � n � �

2 � � � � �

A
� 
 5 � � � ( 	 5 � 
 ( � 5 � 
 � I � 
 5 � 
 ( 	 5 � 
 ( � 5 � � � � � � 
 5 � 
 ( 	 5 � � � ( � 5 � 
 �

E
�

� 
 � � � � 
 � � � � � � � & � � � � � 
 � 
 � � � � � � � � 
 1 ) � � 	 � � � � � 
 � � � � � � �

� � , � � � � K
�

� 
 � J
�

� � � � �
�

� 
 � T
�

� � � � W
�

� � � � A R
� a

a+b

� A A
� a−1

a+b−1

�

A I
� a

a+b

� A �
� a−1

a+b−1

� A E
� a

a+b

� A K � 1
4

� A J
� 12

27

� A �
� 5

8

� A T � 0, 3 � A W � 

5 1

3

(

	 5 32
225

� I R
� 
 5 1

125

( 	 5 12
125

( � 5 48
125

( � 5 64
125

� I A
� P (A) = 1

6

( P (B) = 5
12

�

I I
� P (C) = 35

36

( P (D) = 5
6

� I � � P (E) = 11
36

( P (F ) = 1
9

� I E � P (G) = 5
12

(

P (H) = 2
3

� I K � � � � � � � � � � � � � � x = 11 � I J � m � � I � � m n � I T � � � � I W � � G (� m � � � � � 
 � � � � � � � � � R � 3 · 4 · 4 · 3 = 144 � � A � 9 · 9 · 8 · 7 � � I � 
 5 63 ( 	 5 A3
6

�

� �
� 
 5 94 ( 	 5 A4

9 �
� E
� 
 5 A3

5+A2
5+5 = 85 (

	 5

53+52+5 = 155 � � K � 

5

A3
15

(

	 5

A2
14

� � �
� 
 5 C2

10 (
	 5

C3
10 � � T

� 120 � � W
� C3

8 = 56 � E R
� C6

10 = 210 �E A
� C5

8 + C4
8 + C3

8 = 182 � E I
� 29 − 9 − 1 = 502 � E �
� 
 5 C2

64 (
	 5

2C2
32 (

� 5 322 � E E � C2
6 ·C2

7 = 315 � E K � C4
10 = 210 � E J � C2

N+2

� E � � P (A) = 0, 001 (

P (B) = 10!
4!106 = 0, 1512 � E T � P (A) = 1

60

( P (B) = 2
5

( P (C) = 2
5

� E W � 49·36
63·62 �K R

� P (A) = 0, 2 ( P (B) = 5
144

� K A � 
 5 80
111

( 	 5 1
111

( � 5 30
111

� K I � 
 5 1
2

( 	 5 n−1
2n

�

K �
� 24

10!

� K E
� P (A) = 1

9!

( P (B) = 1
9

( P (C) = 1
945

� K K
� 9 · 10−(n−k+1) �

K J
� 
 5 5

9

( 	 5 2
9

( � 5 2
9

� K �
� 
 5 C16

23

C16
26

= 3
65

( 	 5 C13
23

C16
26

= 14
65

� K T
� C4

13

C4
52

≈ 0, 0026 �

K W
� 1

231
� J R
� pk =

Ck
4 C6−k

32

C6
36

( p0 ≈ 0, 465 � p1 ≈ 0, 414 � p2 ≈ 0, 111 �

p3 ≈ 0, 0102 � p4 ≈ 0, 00025 � J A
� 2

C5
10

= 1
126

� J I
� 
 5 C2

4C16
32

C18
36

≈ 0, 3974 (

	 5 2C1432

C18
36

≈ 0, 1039 � J �
� 16

5525 ≈ 0, 0029 � J E
� 564

C3
36

≈ 0, 079 � J K
� 2

7

�

J J
� 
 5 1

4

( 	 5 1
6

� J �
�

� 3 � 5 � � ' � � 2 � � �
3 � 5 � � ' � o m � � J T
�

� 3 � 5 �

� ' � n n n � � � 3 � 5 � 62016/476905 �
� 3 	 5 � o o ' G G � � J W
�

� 3 � 5 � � ' � � G n �

� 3 � 5 � � ' G � � R
�

� ' G � � A
�

� 3 � 5 � � ' o � � 3 � 5 � � � (2/3)n � �
3 	 5

� n/3 · (2/3)n−1 � � I
� 
 5 1

76

� 	 5 6!
76

� � 5 C4
7 ·63

76

� � �
� 1 − n!

nn

� � E
� 30

C3
10

�

� K
�

� 
 � � � N = C5
52 = 2598960 � 
 � � � 
 
 5 13·12·4

N =
1

4165

( 	 5 13·12·4·6
N ≈

0, 00144 ( �
5 4C5

13

N ≈ 0, 00198 ( �
5

9·45

N ≈ 0, 00355 ( �
5 13·4C2

124
2

N ≈ 0, 02113 (

� 5 C2
1311(C2

4)24
N ≈ 0, 04754 ( , 5 13C2

4C3
1243

N ≈ 0, 42257 � � J � � 
 � � � N = C4
52

�


 5 134

N

( 	 5 C4
134̇

4

N

( � 5 A4
13

N

( � 5 1− C4
39

N

( � 5 1− C4
36

N

( � 5 4C3
13·39+4C4

13+13C3
4 ·48+13

N

�

� �
� 8
17

� � T
�

� � � W
� 9

10

� T R
� 1 − C7

21

C7
28

≈ 0, 90 � T A
� 
 5 1 − 94

C4
36

≈ 0, 89 (

	 5

1 − 4C4
9

C4
36

≈ 0, 99 � T I
�


 � � � T �
�

� � � � � � T E
� 1 − C1090

C10100
≈ 0, 67 �

T K
�

(
5
6

)8 2
3 ≈ 0, 155 � T J � � � � � � � � T � � P (A) = 1

64

( P (B) = 544
66 ≈ 0, 0536 (



P (C) = 5
324

( P (D) = 1
65

� T T � 9
105

� T W � � 3 � 5 � Cm
n ·1/2m ·(2/3)n � �

3 � 5 �

n!
m0!m1!m2!

·1/3n � W R � 4!48!(13!)4
(12!)452! ≈ 0, 105 � W A � 


5 12!
26612

( 	 5 5·3·12!
2·612

� W I � 
 5 1
36

(

	 5 1
6

( � 5 1
36

( � 5 5
9

( � 5 1
8

( � 5 1
6

( , 5 5
72

( � 5 5
54

( � 5 91
216

� W �
� 
 5 n!

nn

( 	 5 C2
nn!
nn

�

W E
� 
 5 C2

4(C2
13)

2(13)2

C6
52

≈ 0, 3030 (
	 5 4·3·C5

1313

C6
52

≈ 0, 01 � W K � 

5 2nn!

(2n)!

( 	 5 2n(n!)2

(2n)!

�

W J
�
� 5 
 5 (Ck

n)2

C2k
2n

� 	 5 Ck
n

C2k
2n

( m 5 1−2
C2k

n

C2k
2n

(k 6 n
2 ) (

� 5 n·22k−2·C2k−2
n−1

C2k
2n

� W � � P (A) =

1 − Ck−1
n−1

Ck−1
k+n−1

� P (B) =
k·Ck−2

n−1

Ck−1
k+n−1

� W T
� π/4 � W W
� 1 − C2

10+A3
10·C2

3 ·C1
3+10·C3

9 ·33

C6
30

≈
0, 95 � A R R

� (3/4)n � A R A
� 
 5 1

88

( 	 5 8!·38·12!·224·6!
27!·2426

� A R I
� ( r+1

2r )n � A R �
� 6

19

�

A R E
� 1−

√
3

2

� A R K � a
l

(
2 − a

l

)

� A R J � 1/16 � A R � � 4r(a−2r)
a2

� A R T � P (A) = 7
16

�

P (B) = 7
32

� A R W
� P (C) = 1

4

� P (D) = 9
32

� P (E) = 1
24

� A A R
� 139

1152

�

A A A
� 5/6 � A A I
� 3

4

� A A �
�

7 � � � l/3 6 a 6 l/2 � � � p =
(
1 − 3a

l

)2 ( � � �

� � l/2 6 a 6 l � � � p = 1 − 3
(
1 − a

l

)2 � A A E
� 5/9 � A A K
� 1

4

� A A J
� 5/8 �A A �

� 1/4 � A A T
� 5

6

� A A W
� P (A) = 2

3

� P (B) = 1
12

� A I R
� 2

9 ln 2 + 1
6

�

A I A
� P (ξ < x) =







0, � � � x 6 0,
x, � � � 0 < x 6 1,
1, � � � x > 1.

A I I
� P = min{2x, 1} �

A I �
� P =







0, � � � x 6 0,

1 − (1 − x
√

5)2, � � � 0 < x 6
1√
5
,

1, � � � x > 1√
5
.

A I E
� tg π

8 =
√

2− 1 �

A I K
� 4

9

� A I J � 
 5 1+ln 2
2

( 	 5







0, � � � x 6 0,
2x(1 − ln 2x), � � � 0 < x 6 1/2,
1, � � � x > 1/2.

A I �
� 
 5 1

4+ 3
4 ln 3

4

( 	 5







0, � � � x 6 0,
1 − (1 − 2x)(1 − ln(1 − 2x)), � � � 0 < x 6 1/2,
1, � � � x > 1/2.

A I T
� 
 5 P =







0, � � � x 6 0,
πx2, � � � 0 < x 6 1/2,

x2
(

π − 4 arccos 1
2x

)

+
√

4x2 − 1, � � � 1
2 < x 6 1/

√
2,

1, � � � x > 1/
√

2.

	 5

P =







0, � � � x 6 0,
πx2

4 , � � � 0 < x 6 1,

x2
(

π
4 − arccos 1

x

)

+
√

x2 − 1, � � � 1 < x 6
√

2,

1, � � � x >
√

2.

A I W
� 
 5







0, � � � x 6 0,
4x(1 − x), � � � 0 < x 6 1/2,
1, � � � x > 1/2.

(

	 5







0, � � � x 6 0,
πx2, � � � 0 < x 6 1/2,√

1 − 4x2 + x2(π − 4 arccos(1/2x)), � � � 1/2 < x 6
√

2/2,

1, � � � x >
√

2/2.

A � R
�







0, � � � x 6 0,
x2/2, � � � 0 < x 6 1,
1 − (2 − x)2/2, � � � 1 < x 6 2,
1, � � � x > 2.

A � A
�







0, � � � x 6 0,
πx2

4ab , � � � 0 < x 6 a,
a
√

a2−x2+x2 arcsin(a/x)
2ab , � � � a < x 6 b,

a
√

a2−x2+b
√

a2−x2+x2(arcsin a
x
+arccos b

x
)

2ab , � � � b < x 6
√

a2 + b2,

1, � � � x >
√

a2 + b2.

A � I
�
� ' m � A � � �







0, � � � x 6 0,

1 −
√

1 − x2/4, � � � 0 < x 6 2,
1, � � � x > 2.

A � E
� 5

6

� 1
6

�

A � K
� P2k = 1

2·4·...·2k

(
π
2

)k � P2k+1 = 1
1·3·...·(2k+1)

(
π
2

)k � � & 
 � � � � � � � �

P2 = 0, 785398 . . . � P3 = 0, 523598 . . . � P10 = 0, 00249039 . . . � A � J
�
� ' � �

A � �
� 5/18 � A � T � n � n � � A � W � �
' � n � A E R � 1/3 � A E A � 1/33 � A E I � P (B|A) =

1/2 ( P (A|B) = 60/91 � A E � � 1 − 4·53

64−54

� A E E � P (B|A) = 2/9 ( P (A|B) =
2/9 ( P (A|C) = 9/16 � A E K � � � � � � � � � � � � � � � � � A E J � � � � 
 � � � � � � � � 
 � � � � �

� � � � � � 
 � � � � � � � A E � � 42

18·35−16·31 �
A E T
�

L 
 � � � � � � � A E W � � 
 � � � � � � ( � �

A K R
� 3/16 � A K A
�

� 
 � A K I
� 1/19 (i = 0), 2/19 (i = 1, 2, . . . , 9), 0 (i =
10, 11, . . . , 18) � A K �
� E � F ( � � � � A K K
� 48/95 � A K J
� 8/9 � A K �
� 1/4 �A K W

�

� � � 
 � � � � � � � 
 � � {Ai, Aj} � i, j ∈ {1, 2, 5, 6} � � � � � � � {A1, A5, A6} �

{A2, A5, A6} �
A J R
�

� � � r 6 0, r = 1/3, r > 2/3 � A J A � A1A2

� A3

� 
 � � �

� � � � � A J I � 25/52 � A J � � 0, 7 � A J E � 

5

1/6 (
	 5

2/3 � A J K � 5/8 � A J J � 0, 94 �A J �
� 2/5 � A J T � P (A) = (1−p1)(1−p2)

( P (B) = p1+p2−2p1p2 �
A J W
�
n � � �



A � R
�
n � � � m � A � A � p � A � I � 1332216

2598960 ≈ 0, 512596 � A � � � 0, 3 6 P (B̄) 6 0, 8 �A � E
� P (AB) = 0, 12 ( P (A) = 0, 24 ( P (A + B) = 0, 52 � A � K � P (A + B +

C) = P (A) + P (B) + P (C) − P (AB) − P (AC) − P (BC) + P (ABC) �

A � J
� 
 5 0, 216 (
	 5

1/6 � A � � � 

5 (

n−1
n

)n−1 ≈ 1
e

( 	 5 n!
nn

� A � T � 2n(n!)2

(2n)!

� A � W � � �

� � � � � & � � � � � 1 � A T R
�

� � � � � � � & � � � � � 1 � A T A
� P1 ≈ 0, 5177 � P2 ≈

0, 4914 � A T I
� n(p1, p2) >

ln(1−p2)
ln(1−p1)

( n(0, 3; 0, 9) = 7 ( n(0, 3; 0, 95) = 9 �

A T �
� p1 = 2/3 � p2 = 1/3 � A T E � p1 = 4/7 � A T K � 6/11 � A T J � 1516 �
A T �
� 
 5 � ' m (

	 5 � ' � � A T T
� 
 5 83

210

� 	 5 43
210

� � 5 2
5

� A T W
� 
 5 a+b

a+2b

� 	 5 a
a+b

∑∞
k=0

A2k
n

A2k
a+b−1

�

A W R
� 
 5 2/35 (
	 5

19/35 � A W A
� 84% � A W I
� 0, 895 � A W �
� 13

132

� A W E
� 3/28 �A W K

� 13
105

� A W J
� ≈ 0, 574 � A W �
�

� � � � A W T
� 11/20 � A W W
� P (A) = 0, 452 �I R R

� p(2 − 3
2p) � I R A

�

� � � � 
 � � 
 � � � � � � 
 � � � � � � , � � � � � � � 	 � �

� � � � 
 � � � � � 
 � 
 � ) � � � � � � 
 � � � � � � I R I
� 6

51

� I R �
� 
 5 � ' � ( 	 5 � ' � �

I R E
� 5/36 � I R K
� 363

3136

� I R J
� 
 5 � ' m ( 	 5 � ' � � I R �
� 1 − npq1q

n−1 − qn �

� � � q = 1 − p � q1 = 1 − p1 �
I R T
� 6·5·4+5·3·3+1

65 ≈ 0, 021 � I R W
� 45

94

�

I A R
� 1/3 � I A A � p

8−7p

� I A I � 2/3 � I A � � 1/2 � I A E � n � � � I A K � 	 � � � � � & � � � � �

� 
 � � � I A J
� 0,96·0,98

0,96·0,98+0,04·0,05

� I A �
� ≈ 0, 29 � I A T
� P (H1/A) ≈ 0, 8677 �

P (H2/A) ≈ 0, 1052 � P (H3/A) ≈ 0, 0271 � I A W
� 
 5 119

214

( 	 5 3
214

� I I R
� 32

61

�

I I A
� ≈ 0, 0826 � I I I
�

� � � � 
 1 � � � � � � � � � � I I �
� P (H1/A) = 0, 103 �

P (H2/A) = 0, 277 � P (H3/A) = 0, 620 � I I E � 10p(1−p)9 � I I K � 

5

255/256 (	 5

70/256 ( �
5

93/256 � I I J � � � � � � � � � 	 � � � � 	 � � � � � � � � � � � � � I I � � � � � �

� � � � � 	 � � � � � I I T � 5/16 � I I W � P (A) ≈ 0, 40 ( P (B) ≈ 0, 26 � I � R � P (C) ≈
0, 76 ( P (D) ≈ 0, 1 � I � A

� 1 −
(

5
6

)6 −
(

5
6

)5 � I � I
�

� � � � � � � � � � � 
 � � � �

I � �
� ≈ 0, 65 � I � E
� 11/32 � I � K
� C10

120, 8100, 22 + C11
120, 8110, 2 + 0, 812 �

I � J
� 11

5 ·
(

4
5

)4 ≈ 0, 90 � I � � � P1 ≈ 0, 6651 � P2 ≈ 0, 6187 � I � T � 10645 ≈ 0, 10 �

I � W
� 0, 0729 � I E R
�

(
36
37

)36 ≈ 0, 373 � I E A
�

(
π
4

)3 (
4 − 3π

4

) � I E I
� 81

256

�

I E �
� 8/27 � I E E � 10x2(a − x)3/a5 � I E K � ∑n

k=0

(
Ck

n

)2
2−2n = Cn

2n2−2n ≈
1√
πn

� I E J
� 1 − 2

e

� I E �
� ≈ 0, 08 � I E T
� ≈ 0, 19 � I E W
� ≈ 0, 1606 � I K R
� � �

� � � � � 649740 � I K A
� ≈ 0, 18 � I K I
� 
 5 3

4e−2 ≈ 0, 18 (
	 5 19

3 e−2 ≈ 0, 857 �I K �
� ≈ 0, 916 � I K E � � n � � I K K � �  � � � � � I K J � � � � � � � � � � � � � I K � � 1 −

e−50/27(1 + 50/27) ≈ 0, 55 � I K T
�

7 � � � λ = np ) � � � � � � � � k = λ � � �
k = λ − 1 � � � � � � � � � � � � � 
 & 
 � k = bλc � I K W � ≈ 0, 081 � I J R � ≈ 0, 046 �I J A

� ≈ 0, 56/
√

N � I J I
� ≈ 0, 4099 � � � � � � � � 
 � � � & � � � � � � 	 � � � � � � � � �

� � � � � � � � � � � � � � � 
 & � � � � � npq ≈ 1 � I J �
� ≈ 0, 08; ≈ 0, 52 � I J E
� ≈

0, 669 � I J K
� 
 5 n � � ( 	 5 n � o o o ( � 5 n � � o o � I J J
� ≈ 0, 067 � I J �
� ≈ 0, 008 �I J T

� ≈ 0, 371 � I J W � ≈ 0, 000003 � I � R � m = 218 � I � A � 100 � I � I � � � � � �

� � � � � G � I � � � � � � I � E � 
 5 n ( 	 5 o o � � � � I � K � 
 5 � � G n n n n � 
 	 � ( 	 5 � m � n n n

� 
 	 � I � J � ≈ 0, 9876 � I � � � ≈ 0, 77 � I � T � ≈ 0, 62 � I � W � � � � � � � � � � � � � � � � �

� 
 / � � � � � � � � � � � � � � � � � � � � � � 
 � � � & � � � � � 
 � � 
 � 
 � � � I T R
� ≈ 1, 6% �I T A

� ≈ 0, 1% � I T I
� n = 144 � I T �
� ≈ 66300 � I T E � � G m � � I T K � n > 631 �I T J

� � � � � � � � � m G � 
 � � I T � � ε = 0, 05 � I T T � ε = 0, 02 � I T W � 14 < m < 33 �

I W R
� 5 6 m 6 22 � I W A � X

n � m �

P

� ' 2 � ' 2 � ' 2 � ' 2 �

I W I
�

X

n � m � �

P

n � n n n � n � n n � G n � n � 2 G n � m o � G n � G � G � �

I W �
�

X

n � m
P

� ' � � � G ' � � m 2 ' � � �

I W E
�

X

n � m �

P

� ' G � ' m � ' � n � ' � n �

I W K
�

X

n � m

P

n � � G n � � 2 n � � G �

I W J
�

X

n � m

P

n � G n � m � n � � G �

I W �
�

X
� m � � � � � � �

P

n � m n � � G � � � (0, 8)k−10, 2 � � � �

I W T
�

X

� m � � � � � � �

P 1
6

5
36

� � � (
5
6

)k−1 1
6

� � �
( P (X 6 5) = 1 −

(
5
6

)5 �

I W W
�

X

� m � � � � � � �

P 5
6

5
36

� � � (
1
6

)k−1 5
6

� � �
(

Y

n � m � � � � � � �

P 1
2

5
12

5
72

� � � (
1
6

)k−1 5
12

� � �
�

� R R
�

X

n � m

P

n � � n � � n � m �
� R A
�

X � � n �

P

n � m n � � n � � �

� R I
�

X � m � o � n � � m n

P

n � n � n � � m n � m n � n o n � � n � m � �

� R �
�

X � � � � � � � m � � n � m � � �

P 1
36

2
36

3
36

4
36

5
36

6
36

5
36

4
36

3
36

2
36

1
36

(

P (2 6 X 6 4) = 1
4

� � R E
�

X

n � m � �

P

n � n � n � m n � � � n � � n � n o �



� R K
�

X

n 1
4

2
3

3
4

� ∞
P 1

32
5
32

5
16

5
16

5
32

1
32

�

� R J
�

Z

n m

P

� ' � � ' � � � R � � Z � m � � � m

P

n � � n � � n � � n � � �

� R T
�

� � � 
 � � � � � � � � R W
� p = 1/2 � � A R
� 
 5 M(X) = 5 (
	 5

M(X) = 5, 1 �

� A A
� 
 5 M(Z) = 3 (
	 5

M(Z) = 5 � � A I � x3 = 21 � p3 = 0, 2 � � A � � p1 = 0, 4 �

p2 = 0, 1 � p3 = 0, 5 � � A E � M(X) = 12/7 �

� A K
�

X

� m � �

P

n � 2 n � � m n � n � m n � n � 2
( MX = 1, 328 �

� A J
� 
 5 D(X) = 14, 44 (
	 5

D(X) = 6, 8 � � A T
� 0 6 DX 6 1/2 �

� A W
� MX = 2 � DX = 1 � � I R
� 0, 48 � � I A
� 0, 3 � � � 0, 7 � � I I
� MX =

1, 417 � DX ≈ 0, 531 � � I �
�

X

� m

P

n � G n � � �
� I E
�

X

� �

P

n � m n � 2 �

� I K
�

X � � n �

P

� ' 2 � ' � � ' 2 � � I J
� 
 5 D(Z) = 69 (
	 5

D(Z) = 9 �

� I �
� M(X) = n

2

� DX = n
4

� � I T � MX2 = 11 � � I W � � � � � � � 
 � � � � � � � � � � �

� � � p = 5/12 ( MX = 12/5 � � � R � f(X) = 2X−3 � � � A � MY = 2, 4 � DY =
1, 99 � � � I � MX = 52 ( DX = 89, 6 � � � � � � � � � ( n � G � � � � � � E � M(X) = p1+

p2 � DX = p1+p2−p2
1−p2

2

� � � K � X � � n �

P

n � n 2 n � � � n � � 2
( M(Z) = 0, 1 (

D(Z) = 0, 25 � � � J � 

5

M(X/Y ) = 343
240

( 	 5 M(X−Y ) = 0 ( �
5

D(X−Y ) =
35/6 � � � �

� M(X) = 80 � DX = 16 � � � T
� M(X) = p � DX = pq

n

�

� � W
� 7n/2; 35n/12 � � E R
� 0, 57 � � E A
�
m � � � � E I
� M(X) = (n + m)/m (

D(X) = n(n + m)/m2 � � E �
� M(X2 − Y ) = 5/2 � � E E
� �
5

M(X) = 3 (

D(X) = 2 (
	 5

M(X) = 5 ( D(X) = 20 � � E K � � �
' � ( � � ' � �

� E J
�

X

n �

P ε 1 − ε

� � E T � Y = X � Z = −X � � K A � M(X) = 6 ( DX =

2, 45 � � K I
� M(X) = 1−qn

p

� D(X) = 1+q−(2n+1)qn+(2n−1)qn+1

p2

� � � � q =

1−p � � K � � M(X) = mk
n

( D(X) = mk(n−m)(n−k)
n2(n−1)

� � K E � ρ(X, Y ) ≈ −0, 11 �

� K K
� 
 5 ρ(X, Y ) ≈ −0, 117 (
	 5

ρ(X, Y ) ≈ −0, 218 � � K J � ρ(X, Y ) ≈ 0, 681 �

� K �
� 
 5 � ( 	 5 � � ( � 5 ≈ 0, 953 ( �
5 � ( � 5 ≈ 0, 953 ( �
5 � ( , 5 � � � K T
� 
 5 ≈

−0, 218 (
	 5 ≈ −0, 218 ( �
5 ≈ 0, 218 ( �
5 ≈ −0, 218 � � K W
� MZ = 13 �

� J R
� MZ = 13 � � J A � DZ = 23 � � J I � D(2X −Y ) = 6 � � J � � MZ = −22 �

� J E
� ρ(X, X − Y ) =

√
2/2 � � J K

�

 � � � � � � � � � � * X = Y = Z � � J J
�
� n �

� J �
� 10 : 1 � � J T � X |A m � � � G

P

� ' � � m ' � � � ' � � ' � � � ' � �

� J W
� 
 5 X |A n � m � �

P

� ' � n 2 ' � � � 2 ' � � 2 ' � � � ' � n �

	 5 X |A n � m �
P C4

48/C4
51 C3

48 · 3/C4
51 C2

48 · 3/C4
51 48/C4

51

�

� � R
�
� 2 ' � o � � � � A � 
 5 � ' � ( 	 5 � G ' � � � � � I � G � ' � � � � � � � n n n � � � E � � o ' � m �

� � K
� a(n2−1)

3n

� � � J
�

� 2 n ' � � � � � �
�

� n � � � T
� 
 5 0 ( 	
5

0, 5 ( �
5

0 � � � W
� 2 �

� T A
� 
 5 � � 5 � � 5 ) � 
 ( 	 5 � � 5 � � 5 ) � � � � � T I � 
 5 A = B = 1/2 (
	 5

A = 1/2 �

B = 1/π ( �
5

A = −1 � B = 1 � � T � � fX(x) =

{
cosx � � � 0 < x 6

π
2 ,

0 � � � x 6∈
(
0; π

2

]
.

� T E
�

√
2/4 � � T K � ea−1

e2a

� � T J
� 
 5







0 � � � x 6 0,
sin x � � � x ∈ (0, π

2 ),
1 � � � π

2 6 x.

	 5







0 � � � x 6 1,
1
2 (x2 − x) � � � x ∈ (1, 2),
1 � � � 2 6 x.

� 5

{
0 � � � x < 1,
1 − 1/x � � � x > 1.

� 5







0 � � � x < −1,
1+x|x|

2
� � � − 1 6 x 6 1,

1 � � � x > 1.

� 5







0 � � � x < 0,
x2 � � � 0 6 x 6 1,
1 � � � x > 1.

� T �
� 
 5 C = 1/π (
	 5

C = 1 ( �
5

C = 3/4 ( �
5

C = 1 ( �
5

C = 3 ( �
5

C = 1/2 �

� T T
� M(X) = 2/3 � � T W
� M(X) = 0 � � W R
� c = 3/4 ( M(X) = 11/16 �

� W A
� M(X) = 2 � � W I
� M(X) = 1/a � � W � � D(X) = π2−8

4

� � W E
� D(X) =

25/18 � � W K
� D(X) = 4/3 � � W J
� 
 5 MX = DX = 1 (
	 5

MX = 4/3 �

DX = 2/9 ( �
5

MX = 3/8 � DX = 19
320

( � 5 MX = 2/3 � DX = 1
18

(

� 5 MX = 7
2

� DX = 25
12

( � 5 MX = 0 � DX = 0, 6 � � W �
� 1 − 1√

3

�

� W T
� 1 − e−3

√
2 � � W W

� M(X2 + X + 1) = 3/2 � E R R
� 
 5 M(2X + 3) =

5 (
	 5

M(X2) = 7/3 � E R A
� c = 1/

√
2 ( MX � DX � � � 
 / � � � � 
 � � �

E R I
� c = 1/8 ( MX = 5/3 ( DX = 8/9 ( P (|X − MX | 6 1) = 2/3 �E R �

� 
 5 2/π (
	 5

2/π � E R E
� π/2 � E R K
�
� ' � � E R J
� MX = 1 � DX = 25 �E R �

� 0, 1359 � E R T � Φ((x−1)/2)+1/2 � E R W � 0, 8664 � E A R � 95% � E A A � 4, 292 �E A I
� 0, 18; 0, 48; 0, 34 � E A � � (−5; 25) � E A E � 0, 898 � E A K � 99, 95% �



* � @ � 9 � � @ � ; < > � � < �

� � � � � � � 
 1 
 � � � � � � � + 	 � � � � � � 
 � 
 & � � � � � � � � � � � � � � � � � � � �

' � � � � � � � � 
 1 
 � � � ) m � � � � � � ) � � * � � � � 
 � � � � � 
 � m n n � �

� m � � � � � � � � � � 7 � + � 
 � � � � � � � � � � � � � � � � � * � 
 � 
 & � � 
 � � 
 , � � � � �

' 7 � + � � � � � � � � � � 0 � � � F � & 
 � � � � ) 6 � � � m � � � � � � � � ) � � * � 
 
 � 
 �� � � � � � � ! � � � � � 
 � � � � � � � � o � � �

� � � � � � � � � � � � � � � + 	 � � � � � � 
 � 
 & � � � � � � � � � � � � � � � � � � � � � � 
 � � � 
 � � �

& � � � � � � � 
 � � � � � � � � � � � � � � � � 
 & 
 � � � 1 ! 
 � � � � � ' � � � � � � � � � � �

� � � � ( � � � � � � � � � � � + � � � � � � � � 
 � ) 6 � � � m � � � � � � � ) � � * � 
 
 � 
 �� � � � � � � ! � � � � � 
 � � � � � � � � o � n �

� � � � 
 � � � � � � � � � � + 	 � � � � � � 
 � 
 & � � � 
 � � � 
 � � � � � � � � � 
 � � � � M � � �
 � � � � � � � � � � � � � � � � � � � 
 � � � 
 � � & � � � 
 � � � 
 � � � � � � 
 * 
 & � 	 � � � � � 	 � �

� � � � � 
 � � � ' � � � � � 
 � � � � � � � � � ( � � � � � � � � � � � 7 ! � � � � 
 � ) m � �

� � � � � � � � � � 
 	 � � � � � � ) � � * � 
 
 � 
 � � � � � � � � ! � � � � � 
 � � � � � � � � o o n �

� � � � � 
 � � 
 � � � � 7 � � 
 � � � � � � � � � � � � � � � � � � 
 � 
 & � � � � � � � � � � � � � � � � �

� � � � � � 
 � � � 
 � � & � � � � � � � 
 � � � � � � � * 
 & � 	 � � � � � 	 � � � � � � � 
 � � � � � �

� 
 � � � ' � � 7 � � � 
 � � 
 � � ) 6 � � � � � � � � � � � � ) � � * � � � � � � � � � � o o o �

� G � � � � � � � � � � � � � � � � � � � � � � � 
 � � � 
 � � � � � � 1 � � � � � � � � � � �

� � 1 � 
 � 
 & � � � � � � � � � � * � � � � � 
 � � � � ' � � � � � � � � � � � �

) m � � � � � � ) � � * � 
 
 � 
 � � o � � � 3 � � � � � � � � � � � � 
 � � 
 � � *

� � � � � � � � � � 	 
 � � � � 
 
 � �
� � � � � � � � � � � � � � 

� � � 5

� � � + � � 
 � � � � � � � � � � � � + 	 � � � � � � 
 � 
 & � � � � � � � � � � � � � � � � � � � �

' � � � � + � � 
 � � � � � � � � � � � � M � � � � � � � � � � � � L 
 	 � � � � ) � � * � 
 
 � 
 �� � � � � � � ! � � � � � 
 � � � � � � � � o 2 n �

� 2 � + � � � � � � � 
 � � � � � � � � � � 
 � � � � � � � � � � 
 � 
 & � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � 
 � � � � � ' � � � � + � � � � � � � 
 � )

� � � 
 � � � � � 
 � �
	 � 
 � �
� � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � � � � � 

� � � �

� o � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � , � � � � �
 � � * � � � � � 
 � � � � ' � � � � � � � � � ) � � * � � � � � o 2 � �

� �  ! " # $ %  $ &

� � D � � ' � ( ! � $ � ! � " ) B ! % ' � � ϕ(x) = 1√
2π

e
−x2

2

�
2

� � �
2

� � �
2

� � �
2

� ¥ �
2

� ¦ �
2

� ¤ �
2

� $ �
2

� � �
2

� � �
2

� ¢

�
2

� �
2

¥ ¢ � ¢ ¥ ¢ � ¢ ¥ ¢ � ¢ ¥ ¢ � � ¥ ¢ � $ ¥ ¢ � ¦ ¥ ¢ � � ¥ ¢ � � ¥ ¢ � � ¥ ¢ � ¥

�
2

� ¥ ¢ � � ¥ ¢ $ ¤ ¥ ¢ $ � ¥ ¢ ¤ $ ¥ ¢ ¤ � ¥ ¢ ¦ ¤ ¥ ¢ ¥ ¢ ¥ ¢ ¥ � ¥ ¢ � ¤ ¥ ¢ � �

�
2

� ¥ ¢ � � ¥ ¢ � � ¥ � ¢ ¦ ¥ � � ¤ ¥ � � $ ¥ � $ � ¥ � ¤ � ¥ � ¦ � ¥ � ¥ $ ¥ � � ¤

�
2

¥ ¥ � � ¦ ¥ � � � ¥ � ¢ � ¥ � � � ¥ � $ ¤ ¥ � ¤ � ¥ � ¥ ¢ ¥ � � $ ¥ � � � ¥ $ ¢ �

�
2 ¦

¥ $ � ¥ ¥ $ $ � ¥ $ ¤ � ¥ $ ¥ � ¥ $ � � ¥ $ � ¤ ¥ ¤ � ¢ ¥ ¤ � � ¥ ¤ ¤ ¤ ¥ ¤ ¥ �

�
2 ¤

¥ ¤ � � ¥ ¤ � ¥ ¥ ¦ � ¤ ¥ ¦ $ � ¥ ¦ ¦ � ¥ ¦ � ¢ ¥ ¦ � � ¥ ¥ ¢ � ¥ ¥ � � ¥ ¥ ¤ �

�
2

$ ¥ ¥ ¥ � ¥ ¥ � � ¥ � ¢ � ¥ � � � ¥ � ¤ � ¥ � ¥ � ¥ � � ¢ ¥ � � � ¥ � $ $ ¥ � ¦ ¦

�
2 �

¥ � � ¥ ¥ � � � ¥ � � ¢ ¥ � ¤ $ ¥ � ¥ ¦ ¥ � � � � ¢ � ¢ � ¢ $ $ � ¢ ¦ ¥ � ¢ � �

�
2
� � � ¢ � � � � ¦ � � ¤ � � � � � � � � ¥ � � � � � � ¤ $ � � ¥ � � � � ¢ � $ � ¤

�
2

¢ � $ $ � � $ ¥ � � $ � ¥ � ¤ � ¢ � ¤ $ ¤ � ¤ ¦ � � ¤ � $ � ¦ ¢ � � ¦ $ � � ¦ ¦ ¦

�
2

� �
2

� ¦ � � � ¥ ¢ $ � ¥ � � � ¥ ¦ � � ¥ � ¥ � � ¢ ¢ � � � ¤ � � ¤ � � � � � � � � ¥

�
2

� � � � ¢ � � ¤ ¤ � � ¥ � � � � � � � � ¥ � � ¤ ¢ � � ¥ $ � � � � � ¢ � ¢ � ¢ $ ¤

�
2

� � ¢ ¦ � � ¢ � ¢ � � ¢ ¤ � � � � � � ¦ ¢ � � � $ � � � ¦ � � � � � � ¤ � � � ¥ $

�
2

¥ � � � ¦ � $ ¢ � � $ $ ¢ � $ ¦ � � $ � $ � $ � ¦ � ¤ � � � ¤ $ � � ¤ ¥ ¢ � ¤ � �

�
2 ¦

� ¦ ¢ � � ¦ � $ � ¦ ¤ $ � ¦ ¥ ¤ � ¦ � ¤ � ¥ ¢ ¦ � ¥ � ¦ � ¥ ¤ ¦ � ¥ ¥ ¦ � ¥ � ¤

�
2 ¤

� � ¢ ¤ � � � $ � � ¤ � � � ¥ � � � � ¢ � � � � � � � � � � $ ¥ � � ¦ ¤ � � � �

�
2

$ � � � ¢ � � ¢ � � � � ¦ � � ¤ � � � ¦ � � � � ¥ � � � $ � ¢ � ¢ � ¢ � ¥ � ¢ ¤ �

�
2 �

� ¢ ¦ � � ¢ � ¤ � ¢ � ¢ � � ¢ ¥ � � � � � � $ ¥ � � ¦ � � � ¥ ¥ � � � � � � � ¦

�
2
� � � ¢ � � � � ¤ � � $ � � � ¦ � � � ¥ ¦ � � � � � � � � � $ ¢ ¦ � $ � � � $ $ ¢

�
2

¢ � $ ¤ $ � $ ¦ ¦ � $ ¥ � � $ � � � $ � � � ¤ ¢ $ � ¤ � ¦ � ¤ � ¥ � ¤ $ � � ¤ ¤ �

�
2

� �
2

� ¤ ¦ � � ¤ � ¢ � ¤ � ¢ � ¤ � � � ¦ ¢ � � ¦ � � � ¦ � � � ¦ $ � � ¦ ¤ ¢ � ¦ ¦ ¢

�
2

� � ¦ ¦ � � ¦ ¥ � � ¦ � � � ¦ � ¥ � ¦ � ¦ � ¥ ¢ $ � ¥ � � � ¥ � ¢ � ¥ � � � ¥ $ ¥

�
2

� � ¥ ¤ ¤ � ¥ ¦ � � ¥ ¥ ¢ � ¥ ¥ � � ¥ � ¤ � ¥ � � � ¥ � � � ¥ � ¥ � � ¢ � � � ¢ �

�
2

¥ � � � ¥ � � � � � � � � � � $ ¦ � � ¤ � � � ¤ � � � ¦ $ � � ¦ � � � ¥ ¤ � � � ¢

�
2 ¦

� � � ¦ � � � ¢ � � � ¥ � � � � � � � ¥ � � ¢ � � � ¢ ¦ � � � ¢ � � � ¦ � � � �

�
2 ¤

� � � � � � � � � � $ � � � $ ¥ � � ¤ � � � ¤ ¦ � � ¤ � � � ¦ � � � ¦ ¥ � � ¥ ¢

�
2

$ � � ¥ $ � � ¥ � � � � ¢ � � � $ � � � � � � � ¢ � � � $ � � � ¥ � � � � � � � �

�
2 �

� � � ¦ � � � � � � ¢ ¢ � � ¢ $ � � ¢ ¥ � � ¢ � � � � � � � � $ � � � ¦ � � � �

�
2
� � � � ¢ � � � � � � � ¤ � � � ¥ � � � � � � $ ¢ � � $ � � � $ ¤ � � $ ¥ � � $ �

�
2

¢ � � $ � � � ¤ � � � ¤ $ � � ¤ ¤ � � ¤ ¥ � � ¤ � � � ¤ � � � ¦ � � � ¦ � � � ¦ $

¥
2

� �
2

� � ¦ ¦ � � ¦ ¥ � � ¦ � � � ¦ � � � ¥ ¢ � � ¥ � � � ¥ � � � ¥ $ � � ¥ ¤ � � ¥ ¦

¥
2

� � � ¥ ¥ � � ¥ � � � ¥ � � � ¥ � � � � ¢ � � � � � � � � � � � $ � � � ¤ � � � ¤

¥
2

� � � � ¦ � � � ¥ � � � � � � � � � � � � � � � � � � � � � � � ¢ � � � � � � � �

¥
2

¥ � � � � � � � � � � � $ � � � $ � � � ¤ � � � ¤ � � � ¦ � � � ¦ � � � ¥ � � � ¥

¥
2 ¦

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¢ � � � ¢

¥
2 ¤

� � � ¢ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $

¥
2

$ � � � $ � � � $ � � � $ � � � ¤ � � � ¤ � � � ¤ � � � ¤ � � � ¤ � � � ¤ � � � ¦

¥
2 �

� � � ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¦ � � � ¥ � � � ¥ � � � ¥ � � � ¥

¥
2
� � � � ¥ � � � ¥ � � � ¥ � � � ¥ � � � ¥ � � � � � � � � � � � � � � � � � � � �

¥
2

¢ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



� �  ! " # $ %  $ �

� � D � � ' � ( ! � $ � ! � " ) B ! % ' � � Φ(x) = 1√
2π

x∫

0

e
−t2

2 dt

�
2

� � �
2

� � �
2

� � �
2

� ¥ �
2

� ¦ �
2

� ¤ �
2

� $ �
2

� � �
2

� � �
2

� ¢

�
2

� �
2

� � � � � � ¦ � � � � � � � � � � � $ � � � ¢ ¢ � � ¥ ¢ � � � ¢ � ¥ � ¢ � ¥ ¤ ¢

�
2

� � ¥ ¢ � � ¦ ¥ � � ¦ � � � ¤ � � � ¤ ¤ � � ¤ ¢ $ � $ ¥ $ � $ � ¤ � � � ¦ � � ¤ ¥

�
2

� � � ¢ ¥ � � ¥ � � � � � � ¢ � � � ¢ ¦ � � ¢ � � � � � $ � � $ ¦ � � � ¥ � � ¦ �

�
2

¥ � � � ¢ � � � � � � ¤ ¤ � � ¢ ¥ � ¥ ¥ � � ¥ $ � � ¦ � $ � ¦ ¦ ¥ � ¦ � � � ¤ � �

�
2 ¦

� ¤ ¤ ¦ � ¤ ¢ � � $ � � � $ $ ¦ � � � � � � ¥ $ � � � � � � � � � � ¦ ¦ � � � ¢

�
2 ¤

� ¢ � ¤ � ¢ ¤ � � ¢ � ¤ � � � ¢ � � ¤ ¦ � � � � � � � ¥ � � ¤ � � � ¢ � � � � ¦

�
2

$ � � ¤ � � � ¢ � � ¥ � ¦ � ¥ ¤ � � ¥ � ¢ � ¦ � � � ¦ ¤ ¦ � ¦ � $ � ¤ � � � ¤ ¦ ¢

�
2 �

� ¤ � � � $ � � � $ ¦ � � $ � ¥ � � � ¥ � � ¥ ¦ � � $ ¦ � � ¢ ¦ � � � ¥ � � ¤ �

�
2
� � � � � � ¢ � � � ¢ ¥ ¢ � ¢ $ � � ¢ ¢ ¤ ¥ � � ¥ ¥ � ¤ � ¥ � � � ¥ � � $ ¥ � ¥ ¥

�
2

¢ ¥ � ¤ ¢ ¥ � � $ ¥ � � � ¥ � ¥ � ¥ � $ ¦ ¥ � � ¢ ¥ ¥ � ¤ ¥ ¥ ¦ � ¥ ¥ $ ¤ ¥ ¥ � ¢

�
2

� �
2

¥ ¦ � ¥ ¥ ¦ ¥ � ¥ ¦ $ � ¥ ¦ � ¤ ¥ ¤ � � ¥ ¤ ¥ � ¥ ¤ ¤ ¦ ¥ ¤ � � ¥ ¤ ¢ ¢ ¥ $ � �

�
2

� ¥ $ ¦ ¥ ¥ $ $ ¤ ¥ $ � � ¥ � � � ¥ � � ¢ ¥ � ¦ ¢ ¥ � � � ¥ � ¢ � ¥ � � � ¥ � ¥ �

�
2

� ¥ � ¦ ¢ ¥ � $ ¢ ¥ � � ¥ ¥ ¢ � � ¥ ¢ � ¤ ¥ ¢ ¦ ¦ ¥ ¢ $ � ¥ ¢ � � ¥ ¢ ¢ � ¦ � � ¤

�
2

¥ ¦ � ¥ � ¦ � ¦ ¢ ¦ � $ $ ¦ � � � ¦ � ¢ ¢ ¦ � � ¤ ¦ � ¥ � ¦ � ¦ � ¦ � $ � ¦ � � �

�
2 ¦ ¦ � ¢ � ¦ � � � ¦ � � � ¦ � ¥ � ¦ � ¤ � ¦ � $ ¤ ¦ � � ¢ ¦ � ¢ � ¦ ¥ � ¤ ¦ ¥ � ¢

�
2 ¤ ¦ ¥ ¥ � ¦ ¥ ¦ ¤ ¦ ¥ ¤ � ¦ ¥ � � ¦ ¥ � � ¦ ¥ ¢ ¦ ¦ ¦ � $ ¦ ¦ � � ¦ ¦ � ¢ ¦ ¦ ¦ �

�
2

$ ¦ ¦ ¤ � ¦ ¦ $ ¥ ¦ ¦ � ¦ ¦ ¦ � ¦ ¦ ¦ ¢ ¤ ¦ ¤ � ¤ ¦ ¤ � ¤ ¦ ¤ � ¤ ¦ ¤ ¥ ¤ ¦ ¤ ¦ ¤

�
2 � ¦ ¤ ¤ ¦ ¦ ¤ $ ¦ ¦ ¤ � ¥ ¦ ¤ � � ¦ ¤ ¢ � ¦ ¤ ¢ ¢ ¦ $ � � ¦ $ � $ ¦ $ � ¤ ¦ $ ¥ ¥

�
2
� ¦ $ ¦ � ¦ $ ¦ ¢ ¦ $ ¤ $ ¦ $ $ ¦ ¦ $ � � ¦ $ � � ¦ $ � $ ¦ $ ¢ ¥ ¦ $ ¢ ¢ ¦ � � $

�
2

¢ ¦ � � ¥ ¦ � � ¢ ¦ � � $ ¦ � ¥ � ¦ � ¥ � ¦ � ¦ ¦ ¦ � ¤ � ¦ � ¤ $ ¦ � $ � ¦ � $ �

�
2

� �
2 ¦ � �

¥ ¦ � � � ¦ � � ¥ ¦ � � � ¦ � ¢ ¥ ¦ � ¢ � ¦ � � ¥ ¦ � � � ¦ � � � ¦ � � �

�
2

� ¦ � � � ¦ � � $ ¦ � ¥ � ¦ � ¥ ¦ ¦ � ¥ � ¦ � ¦ � ¦ � ¦ $ ¦ � ¤ � ¦ � ¤ ¦ ¦ � ¤ �

�
2

� ¦ � $ � ¦ � $ ¤ ¦ � $ � ¦ � � � ¦ � � ¤ ¦ � � � ¦ � � � ¦ � � ¦ ¦ � � � ¦ � ¢ �

�
2

¥ ¦ � ¢ ¥ ¦ � ¢ $ ¦ � ¢ � ¦ ¢ � � ¦ ¢ � ¦ ¦ ¢ � $ ¦ ¢ � ¢ ¦ ¢ � � ¦ ¢ � ¥ ¦ ¢ � $

�
2 ¦ ¦ ¢ � � ¦ ¢ � � ¦ ¢ � � ¦ ¢ � ¤ ¦ ¢ � � ¦ ¢ � ¢ ¦ ¢ ¥ � ¦ ¢ ¥ � ¦ ¢ ¥ ¦ ¦ ¢ ¥ $

�
2 ¤ ¦ ¢ ¥ � ¦ ¢ ¦ � ¦ ¢ ¦ � ¦ ¢ ¦ ¥ ¦ ¢ ¦ ¤ ¦ ¢ ¦ $ ¦ ¢ ¦ � ¦ ¢ ¦ ¢ ¦ ¢ ¤ � ¦ ¢ ¤ �

�
2

$ ¦ ¢ ¤ ¥ ¦ ¢ ¤ ¤ ¦ ¢ ¤ $ ¦ ¢ ¤ � ¦ ¢ ¤ ¢ ¦ ¢ $ � ¦ ¢ $ � ¦ ¢ $ � ¦ ¢ $ ¥ ¦ ¢ $ ¦

�
2 � ¦ ¢ $ ¤ ¦ ¢ $ $ ¦ ¢ $ � ¦ ¢ $ � ¦ ¢ $ ¢ ¦ ¢ � � ¦ ¢ � � ¦ ¢ � � ¦ ¢ � ¥ ¦ ¢ � ¦

�
2
� ¦ ¢ � ¦ ¦ ¢ � ¤ ¦ ¢ � $ ¦ ¢ � � ¦ ¢ � � ¦ ¢ � � ¦ ¢ � ¢ ¦ ¢ � � ¦ ¢ � � ¦ ¢ � �

�
2

¢ ¦ ¢ � � ¦ ¢ � � ¦ ¢ � ¥ ¦ ¢ � ¦ ¦ ¢ � ¦ ¦ ¢ � ¦ ¦ ¢ � ¤ ¦ ¢ � ¤ ¦ ¢ � $ ¦ ¢ � $

Φ(3, 0) = 0, 49865 � Φ(3, 2) = 0, 49931 � Φ(3, 4) = 0, 49966 �

Φ(3, 6) = 0, 499841 � Φ(3, 8) = 0, 499928 � Φ(4, 0) = 0, 499968 �
Φ(4, 5) = 0, 499997 � Φ(5, 0) = 0, 49999997 :
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