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�à¥¤áâ ¢«¥¨¥ äãªæ¨© ¢ëà ¦¥¨ï¬¨, ¢ª«îç îé¨¬¨ ¥¢ëá®ª¨¥ áâ¥¯¥¨  à£ã¬¥â , ®ª -
§ë¢ ¥âáï ¯®«¥§ë¬ ¢ ¯à¨¡«¨¦¥ëå ¢ëç¨á«¥¨ïå ¨ ç áâ® ¯®§¢®«ï¥â ã¯à®áâ¨âì à áç¥âë¥ ä®à-
¬ã«ë. � ª ç¥áâ¢¥  ¯¯à®ªá¨¬ æ¨¨ áã¬¬ë àï¤  ®¡ëç® ¡¥àãâáï ¤¢  ¨«¨ âà¨ ¯¥à¢ëå ç«¥  àï¤ ,
â. ª. ¢ëç¨á«¥¨¥ á«¥¤ãîé¨å ç«¥®¢ âà¥¡ã¥â § ç¨â¥«ìëå § âà â,  ¯à¨¬¥à, ¯à¨ à¥è¥¨¨ § -
¤ ç ¬¥â®¤®¬ ¬ «®£® ¯ à ¬¥âà . �¤ ª® æ¥®áâì ¯®«ãç¥®© â ª¨¬ ®¡à §®¬  ¯¯à®ªá¨¬ æ¨¨
á¨¦ ¥âáï ¨§-§  â®£®, çâ® ¯®«ãç ¥¬®¥ à¥è¥¨¥ ï¢«ï¥âáï «®ª «ìë¬.

� áá¬ âà¨¢ ¥¬ë© §¤¥áì á¯®á®¡ ª¢ ¤à â¨ç®£® áã¬¬¨à®¢ ¨ï, ¯®ª  ¥é¥ á« ¡® ®á¢¥é¥ë© ¢
«¨â¥à âãà¥, ï¢«ï¥âáï ¬®¤¨ä¨ª æ¨¥© ¬¥â®¤  à æ¨® «ì®©  ¯¯à®ªá¨¬ æ¨¨ � ¤¥ [1] ¨ ¯®§¢®«ï¥â
§ ç¨â¥«ì® à áè¨à¨âì £à ¨æë ¯à¨¬¥¨¬®áâ¨ ¬¥â®¤  ¬ «®£® ¯ à ¬¥âà  [2], [3]. �  ¯à¨¬¥à å
âà¨£®®¬¥âà¨ç¥áª¨å äãªæ¨© sinx, arcsinx, tg x, arctg x ¨ í««¨¯â¨ç¥áª¨å ¨â¥£à «®¢ ¯¥à¢®£® ¨
¢â®à®£® à®¤  ®¡áã¦¤ îâáï ¯à¥¨¬ãé¥áâ¢  ª¢ ¤à â¨ç®©  ¯¯à®ªá¨¬ æ¨¨ ¯® áà ¢¥¨î á ¤àã£¨¬¨
á¯®á®¡ ¬¨. � ¯®¬®éìî ¯à¨¡«¨¦¥ëå ¢ëà ¦¥¨© ¬®¤ã«ï ¯®«®£® í««¨¯â¨ç¥áª®£® ¨â¥£à « 
¯¥à¢®£® à®¤  ç¥à¥§ § ç¥¨¥ ¨â¥£à «  ¯®«ãç¥ë ¯à®áâë¥ ä®à¬ã«ë ¤«ï ¬ ªá¨¬ «ì®£® ¯à®£¨¡ 
è à¨à® ®¯¥àâ®£® ¯à®¤®«ì® á¦ â®£® £¨¡ª®£® áâ¥à¦ï.

� æ¨® «ì®©  ¯¯à®ªá¨¬ æ¨¥© � ¤¥ áâ¥¯¥®£® àï¤  S(x) ([1], á. 31)  §ë¢ ¥âáï ®â®è¥¨¥
¤¢ãå ¬®£®ç«¥®¢ An(x)=Bm(x) = Rn

m(x), ¥á«¨ íâ¨ ¬®£®ç«¥ë áâ¥¯¥¥© n ¨ m á®®â¢¥âáâ¢¥®
ã¤®¢«¥â¢®àïîâ ãá«®¢¨î

An(x)�Bm(x)S(x) = O(xn+m+1); Bm(0) = 1: (1)

� ¬¥â¨¬, çâ® S(x) ¢å®¤¨â ¢ (1) «¨èì ¢ ¯¥à¢®© áâ¥¯¥¨. �¯¯à®ªá¨¬ æ¨î � ¤¥ ¬®¦® â ª¦¥
¯à¨¬¥ïâì ¤«ï ¯à¨¡«¨¦¥®£® áã¬¬¨à®¢ ¨ï ç¨á«®¢ëå àï¤®¢ ¨ ¤«ï ãâ®ç¥¨ï ¯®«ãç¥ëå
á ¯®¬®éìî àï¤®¢ à¥è¥¨© ¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨©. �¥áª®«ìª® ¯à¨¬¥à®¢ ãá¯¥è®£® ¨á-
¯®«ì§®¢ ¨ï à æ¨® «ì®©  ¯¯à®ªá¨¬ æ¨¨ � ¤¥ ¢ â¥®à¨¨ ®¡®«®ç¥ª ¬®¦®  ©â¨ ¢ [2].

1. �¢ ¤à â¨ç ï  ¯¯à®ªá¨¬ æ¨ï äãªæ¨¨, § ¤ ®© áâ¥¯¥ë¬ àï¤®¬

�¡®§ ç¨¬ ç¥à¥§ S(x) áâ¥¯¥®© àï¤, ¯¥à¢ë¥ ¥áª®«ìª® ç«¥®¢ ª®â®à®£® ¨§¢¥áâë. �à¨à ¢-
¨¢ ï ª®íää¨æ¨¥âë ¯à¨ ®¤¨ ª®¢ëå áâ¥¯¥ïå x, ¨§ á®®â®è¥¨ï

a0 + b0x+ c0x
2 + (a1 + b1x+ c1x

2)S(x) + (a2 + b2x+ c2x
2)S2(x) = O(x8) (2)

¯®«ãç¨¬ á¨áâ¥¬ã «¨¥©ëå ®¤®à®¤ëå ãà ¢¥¨© ¤«ï ®¯à¥¤¥«¥¨ï ai, bi, ci. �®£¤  äãªæ¨ï
C(x), ã¤®¢«¥â¢®àïîé ï ãà ¢¥¨î ( §®¢¥¬ ¥£® ®¯à¥¤¥«ïîé¨¬)

a0 + b0x+ c0x
2 + (a1 + b1x+ c1x

2)C + (a2 + b2x+ c2x
2)C2 = 0; (3)

ï¢«ï¥âáï ª¢ ¤à â¨ç®©  ¯¯à®ªá¨¬ æ¨¥© � ¤¥ äãªæ¨¨ S(x) ([1], á. 319). �á®¢®¥ ®â«¨ç¨¥ ª¢ -
¤à â¨ç®©  ¯¯à®ªá¨¬ æ¨¨¨ ®â à æ¨® «ì®© á®áâ®¨â ¢ â®¬, çâ® S(x) ¢å®¤¨â ¢ (2) ¢® ¢â®à®© áâ¥-
¯¥¨. �¤¨¬ ¨§ ¯à¥¨¬ãé¥áâ¢ ¤ ®©  ¯¯à®ªá¨¬ æ¨¨ ï¢«ï¥âáï ®¡à é ¥¬®áâì: ¯®«ì§ãïáì ®¤¨¬ ¨
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â¥¬ ¦¥ ãà ¢¥¨¥¬, ¬®¦® ¢ëà §¨âì C ç¥à¥§ x ¨«¨  ®¡®à®â, x ç¥à¥§ C. �ë¡®à á®®â¢¥âáâ¢ãîé¥©
¢¥â¢¨ ®¡ëç® ®¯à¥¤¥«ï¥âáï ¨§ ¯®áâ ®¢ª¨ § ¤ ç¨.

� áá¬®âà¨¬ ¬®¤¨ä¨ª æ¨î  ¯¯à®ªá¨¬ æ¨¨ � ¤¥ ¤«ï ¯®«®£® í««¨¯â¨ç¥áª®£® ¨â¥£à «  ¯¥à-
¢®£® à®¤ 

F = F (k) =
Z �=2

0

dzp
1� k2 sin2 z

: (4)

� ª ª ª àï¤ � ª«®à¥ 

F =
�

2

�
1 +

1X
n=1

�
(2n� 1)!!

2n!!

�2
k2n
�

áå®¤¨âáï  ¡á®«îâ® ¯à¨ jkj < 1 ([3], á. 59), â®, ¯®«ì§ãïáì à §«®¦¥¨¥¬ p = (2F (k)=�)2 ¢ àï¤,
â ª¦¥ áå®¤ïé¨©áï  ¡á®«îâ® ¯à¨ jkj < 1, ¨¬¥¥¬

p = 1 +
k2

2
+
11k4

32
+
17k6

64
+ � � � = 1 +

k2

2

�
1 +

k2

2
+
11k4

32
+ � � �

�
+

+
3k4

32
(1 + k2 + � � � ) + � � � = 1 +

k2

2
p+

3k4

32
p2 + � � � :

�®íâ®¬ã, ®£à ¨ç¨¢ ïáì âà¥¬ï ç«¥ ¬¨ à §«®¦¥¨ï ¨ à §à¥è ï ®â®á¨â¥«ì® k ¢¬¥áâ® ¡¨ªã-
¡¨ç¥áª®£® ãà ¢¥¨ï p = 1 + k2=2 + 11k4=32 + 17k6=64 ¡¨ª¢ ¤à â®¥ ãà ¢¥¨¥

p = 1 + k2p=2 + 3k4p2=32; (5)

¢ ª®â®à®¬ ¥ï¢ë¬ ®¡à §®¬ ãçâ¥ ç«¥ 17k6=64, ¯®«ãç¨¬ § ç¥¨¥ k á ¥ ¬¥ìè¥© â®ç®áâìî.
� ª, ¯à¨ p = 1;5 ¯®«ãç¨¬ k = 0;784 ¤«ï ¡¨ªã¡¨ç¥áª®£® ãà ¢¥¨ï, k = 0;758 ¤«ï ¡¨ª¢ ¤à â®£®
ãà ¢¥¨ï ¨ k = 0;759 ¤«ï â®ç®£® ¢ëà ¦¥¨ï (4); ¯à¨ p = 2 ¯®«ãç¨¬ k = 0;971, k = 0;880 ¨
k = 0;885 á®®â¢¥âáâ¢¥®.

�§¢¥áâ® [4], [5], çâ®  ¨¡®«ìè¨© ¡¥§à §¬¥àë© (®â¥á¥ë© ª ¤«¨¥) ¯à®£¨¡ f ¯à®¤®«ì®
á¦ â®£® ¡¥§à §¬¥à®©  £àã§ª®© p (®â¥á¥®© ª  £àã§ª¥ �©«¥à ) è à¨à® ®¯¥àâ®£® ã¯àã£®£®
áâ¥à¦ï § ¤ ¥âáï ä®à¬ã«®© f = 2k=(�

p
p): �à®¬¥ â®£®, k ¨ p á¢ï§ ë á®®â®è¥¨¥¬ F (k) =

�
p
p=2, F (k) ¨§ (4). �ëà ¦ ï k ¨§ (5), ¯®«ãç¨¬ ä®à¬ã«ã ¤«ï  ¨¡®«ìè¥£® ¯à®£¨¡ 

f �
4
qp

6p� 2� 2p
3�p

(6)

¨«¨ ¯à¨ p� 1� 1

f � 2
p
2

�p

p
p� 1: (7)

�¥§ã«ìâ âë à áç¥â®¢ ã¡¥¦¤ îâ, çâ® ä®à¬ã«  (7) £àã¡¥¥ (6), å®âï â®ç¥¥ ä®à¬ã«ë, ¯à¨¢¥¤¥®©
¢ ([6], á. 32), ¨ ®â«¨ç ¥âáï ®â ¥¥ «¨èì ¬®¦¨â¥«¥¬ p ¢ § ¬¥ â¥«¥ [7].

2. �à¨¬¥àë ª¢ ¤à â¨ç®©  ¯¯à®ªá¨¬ æ¨¨ âà¨£®®¬¥âà¨ç¥áª¨å äãªæ¨©

�ãªæ¨¨ y = cos x ¨ x = arccos y ¢ ®ªà¥áâ®áâ¨ y = 1 ¯à¨¡«¨¦¥® ã¤®¢«¥â¢®àïîâ á¥¬¨ª®-
íää¨æ¨¥â®¬ã ®¯à¥¤¥«ïîé¥¬ã ãà ¢¥¨î

x4(28y � 361) + 3x2(256y + 2789) � 3(59y2 � 6208y + 6149) = 0 (8)

¨ âà¥åª®íää¨æ¨¥â®¬ã ãà ¢¥¨î

x2(y2 � 4y)� 3(y2 � 1) = 0: (9)

�¨á«¥ë© íªá¯¥à¨¬¥â ¯®ª §ë¢ ¥â, çâ®, ¨á¯®«ì§ãï (9), ¬®¦® ¯®«ãç¨âì ä®à¬ã«ã arcsin y �
�=2 � p3(y2 � 1)=(y2 � 4y), ¯® ª®â®à®© arcsin y ¢ëç¨á«ï¥âáï á ç¥âëàì¬ï ¢¥àë¬¨ § ª ¬¨  
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¯à®¬¥¦ãâª¥ [0;9; 1]. � ¬¥â¨¬, çâ® ¨§ (8) ¢ë¢®¤ïâáï ä®à¬ã«ë, ¯®§¢®«ïîé¨¥ ¢ëç¨á«ïâì arcsin y
¨ arccos y á ¤¥áïâìî ¢¥àë¬¨ § ª ¬¨   [0;8; 1] ¨ á ¯ïâìî |   [0; 1]. � §«®¦¥¨¥ ¢ æ¥¯ãî
¤à®¡ì ([8], á. 203)

arcsin yp
1� y2

� y

1 �

2y2

3 �

2y2

5 �

12y2

7 �

12y2

9 �

30y2

11
á ãç¥â®¬ à ¢¥áâ¢ 

arcsin y =
�

2
� 2 arcsin

r
1� y

2
;

à¥ª®¬¥¤ã¥¬®£® ¢ ([9], á. 202) ¤«ï ¢ëç¨á«¥¨ï arcsin y ¯à¨ 1

2
< y 6 1; ¯à¨¢®¤¨â ª ¤¥¢ïâ¨ª®íä-

ä¨æ¨¥â®© ä®à¬ã«¥

arcsin y � �

2
� 7(7y2 + 66y + 92)

p
1� y2

5(2y3 + 36y2 + 111y + 82)
;

ª®â®à ï ï¢«ï¥âáï ¬¥¥¥ â®ç®©, ç¥¬ £¥¥à¨àã¥¬ ï ãà ¢¥¨¥¬ (8). �ëç¨á«¥¨ï ¯® ¯à¥¤« £ ¥¬®©
¢ ([10], á. 72) ä®à¬ã«¥

arcsin y �
4X

n=0

anT2n+1(
p
2x);

£¤¥ Ti | ¯®«¨®¬ë �¥¡ëè¥¢ , â ª¦¥ ®ª §ë¢ îâáï ¬¥¥¥ â®çë¬¨. �®«ì§ãïáì à §«®¦¥¨¥¬
äãªæ¨¨ sinx ¢ æ¥¯ãî ¤à®¡ì ([11], á. 165; [12], á. 263), ¯®«ãç¨¬  ¯¯à®ªá¨¬ æ¨î � ¤¥ ¯®àï¤ª 
(3; 4)

sinx � 5880x � 620x3

5880 + 360x2 + 11x4
;

ª®â®à ï ¤«ï 0;6 6 x 6 �=2 â®¦¥ ¬¥¥¥ â®ç , ç¥¬ £¥¥à¨àã¥¬ ï ãà ¢¥¨¥¬ (8), ¨ ¥ ï¢«ï¥âáï
«¥£ª® ®¡à é ¥¬®©.

�«ï  ¯¯à®ªá¨¬ æ¨¨ äãªæ¨© y = tg x, x = arctg y ¢ ª ç¥áâ¢¥ ®¯à¥¤¥«ïîé¥£® ãà ¢¥¨ï
¬®¦® ¨á¯®«ì§®¢ âì ãà ¢¥¨¥

3x2 + 9xy + (5x2 � 12)y2 = 0; (10)

¨§ ª®â®à®£® ¯®«ãç¨¬ ä®à¬ã«ã

y = tg x � x(
p
225� 60x2 � 9)
10x2 � 24

;

¥ ãáâã¯ îéãî ¯® â®ç®áâ¨  ¯¯à®ªá¨¬ æ¨¨ � ¤¥ (3; 3). �â¬¥â¨¬, çâ®  ¯¯à®ªá¨¬ æ¨ï arctg y,
£¥¥à¨àã¥¬ ï (10),

x = arctg y � y(
p
240y2 + 225� 9)
10y2 + 6

(11)

®¡áã¦¤ ¥âáï ¢ ([1], á. 320). �ï¤ � ª«®à¥  ¤«ï (11)

y � y3

3
+
y5

5
� 97y7

675
+ � � � � y � y3

3
+
y5

5
� 0;1437y7 + 0;1131y9 � 0;0941y11 + � � �

®â«¨ç ¥âáï ®â àï¤  ¤«ï arctg y

y � y3

3
+
y5

5
� y7

7
+ � � � � y � y3

3
+
y5

5
� 0;1429y7 + 0;1111y9 � 0;0909y11 + � � �

ã¦¥ ç¥â¢¥àâë¬ ç«¥®¬. �¥¬ ¥ ¬¥¥¥, ¯®«ì§ãïáì ¯à¨¡«¨¦¥¨¥¬ (11), ¨¬¥¥¬ arctg 1 � 0;7852
¢¬¥áâ® â®ç®£® § ç¥¨ï arctg 1 = �=4 � 0;7854,   ¤«ï ¤®áâ¨¦¥¨ï â®© ¦¥ â®ç®áâ¨ ¯àï¬ë¬
áã¬¬¨à®¢ ¨¥¬ ¥®¡å®¤¨¬® ¢§ïâì áã¬¬ã 1200 ç«¥®¢ àï¤  � ª«®à¥ .

� æ¨® «ì ï  ¯¯à®ªá¨¬ æ¨ï � ¤¥ ¯®«ãç ¥âáï ¨§ ª¢ ¤à â¨ç®©, eá«¨ ¢ (2) ¯®«®¦¨âì a2 =
b2 = c2 = 0, á«¥¤®¢ â¥«ì®, ª¢ ¤à â¨ç ï  ¯¯à®ªá¨¬ æ¨ï ï¢«ï¥âáï ¡®«¥¥ â®ç®©. � ¯à¨¬¥à,
¤«ï áã¬¬ë àï¤ 

p
1 + x = 1+x=2�x2=8+x3=16�� � � «î¡ ï à æ¨® «ì ï  ¯¯à®ªá¨¬ æ¨ï � ¤¥
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®ª §ë¢ ¥âáï ¯à¨¡«¨¦¥®©,   ª¢ ¤à â¨ç ï  ¯¯à®ªá¨¬ æ¨ï, £¥¥à¨àã¥¬ ï ãà ¢¥¨¥¬ (3) ¯à¨
a0 = b0 = �a2 = 1 ¨ ®áâ «ìëå ª®íää¨æ¨¥â å à ¢ëå ã«î, â. ¥. ¯®«ãç¥ ï ¨§ ãà ¢¥¨ï
1 + x� C2(x) = 0, á®¢¯ ¤ ¥â á á ¬®© äãªæ¨¥© C(x) =

p
1 + x.

3. �¢ ¤à â¨ç ï  ¯¯à®ªá¨¬ æ¨ï í««¨¯â¨ç¥áª¨å ¨â¥£à «®¢.

�à¨«®¦¥¨¥ ¢ ¬¥å ¨ª¥ £¨¡ª¨å áâ¥à¦¥©

�à¨ ¢ë¢®¤¥ ®¯à¥¤¥«ïîé¨å § ¤ ãî äãªæ¨î ãà ¢¥¨© ç áâì ª®íää¨æ¨¥â®¢ ai, bi, ci ¢ (2)
¬®¦® ¯®« £ âì à ¢ë¬¨ ã«î, ¯à¨ç¥¬ à §«¨çë¥ ãà ¢¥¨ï ¬®£ãâ £¥¥à¨à®¢ âì ®¤ã ¨ âã ¦¥
 ¯¯à®ªá¨¬ æ¨î. � ¯à¨¬¥à, áà¥¤¨ 84 âà¥åª®íää¨æ¨¥âëå ãà ¢¥¨©, ®¯à¥¤¥«ïîé¨å ¯®«ë©
í««¨¯â¨ç¥áª¨© ¨â¥£à « ¯¥à¢®£® à®¤  F (k); «¨èì á«¥¤ãîé¨¥ ¢®á¥¬ì £¥¥à¨àãîâ à §«¨çë¥
 ¯¯à®ªá¨¬ æ¨¨, à á¯®«®¦¥ë¥ ¢ ¯®àï¤ª¥ ã¡ë¢ ¨ï â®ç®áâ¨:

xy2 � 4y + 4 = 0; F � �

1 +
p
1� k2

; f �
4
qp

p� 1

�p
; (12)

xy2 � 2y2 + 2 = 0; F � �p
4� 2k2

; f � 2
p
2p� 2
�p

; (13)

xy2 � 4y2 + 4y = 0; F � 2�
4� k2

; f �
4
qp

p� 1

� 4

p
p3

; (14)

xy � 2y2 + 2 = 0; F � �(k2 +
p
k4 + 16)
8

; f � 2
p
2p� 2
� 4
p
p3

; (15)

xy � 4y2 + 4y = 0; F � �(k2 + 4)
8

; f �
4
qp

p� 1

�
p
p

; (16)

x� 2y2 + 2 = 0; F � �
p
2k2 + 4
4

; f � 2
p
2p� 2
�
p
p

; (17)

x� 4y2 + 4y = 0; F � �(1 +
p
k2 + 1)
4

; f �
4
q
p�p

p

�
p
p

;

xy � x = 0; F � �

2
; f � 0;

£¤¥ x = k2, y = 2F=�. �¤¥áì ¢ ª ¦¤®© áâà®ª¥ á¯à ¢  ¯à¨¢¥¤¥  á®®â¢¥âáâ¢ãîé ï ä®à¬ã«  ¤«ï
¬ ªá¨¬ «ì®£® ¯à®£¨¡  f è à¨à® ®¯¥àâ®£® ¯à®¤®«ì® á¦ â®£®  £àã§ª®© p £¨¡ª®£® áâ¥à¦ï,
á ¬®© â®ç®© ï¢«ï¥âáï (12). �â¥à¥á® ®â¬¥â¨âì, çâ® ¤¢¥ £àã¯¯ë ä®à¬ã« (12), (14), (16) ¨ (13),
(15), (17) ãáâà®¥ë ¯®å®¦¨¬ ®¡à §®¬: ä®à¬ã«ë ª ¦¤®© £àã¯¯ë ®â«¨ç îâáï ®¤  ®â ¤àã£®©
«¨èì ¬®¦¨â¥«¥¬ ¢ § ¬¥ â¥«¥,   á®®â¢¥âáâ¢ãîé¨¥ ä®à¬ã«ë à §ëå £àã¯¯ | ç¨á«¨â¥«ï¬¨.
�à¨¬¥ç â¥«ì®, çâ® ä®à¬ã«ë (16) ¨ (17) è¨à®ª® à á¯à®áâà ¥ë ¢ ãç¥¡®© «¨â¥à âãà¥, ®¤ ª®
¡®«¥¥ â®çë¥ ä®à¬ã«ë (12){(15) ãáª®«ì§ã«¨ ®â ¢¨¬ ¨ï ¨áá«¥¤®¢ â¥«¥©, ¨á¯®«ì§®¢ ¢è¨å
âà ¤¨æ¨®ë¥ ¬¥â®¤ë  ¯¯à®ªá¨¬ æ¨¨.

� ¯®¬®éìî ª¢ ¤à â¨ç®©  ¯¯à®ªá¨¬ æ¨¨ ¯®«ëå í««¨¯â¨ç¥áª¨å ¨â¥£à «®¢ ¯®áâà®¥® ¯à®-
áâ®¥ ¯à¨¡«¨¦¥®¥ à¥è¥¨¥, ¯®§¢®«ïîé¥¥ ¢ëç¨á«ïâì ª®®à¤¨ âë x(t), y(t), 0 < t < 1, ã¯àã£®©
«¨¨¨ è à¨à® ®¯¥àâ®£® ¯à®¤®«ì® á¦ â®£®  £àã§ª®© p áâ¥à¦ï (p > 1, p = 1 |  £àã§ª 
�©«¥à ):

7pk4 + (81p � 102
p
p+ 53)k2 � 64p+ 64 � 0; q � 1� 4

p
1� k2

2(1 + 4
p
1� k2)

; (18)

(348k2 � 2688)E2 + �(14k4 � 436k2 + 1664)E + �2(3k2 � 160) � 0; (19)
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x(t) �
�
4E
�
p
p
� 1
�
t+

8q
�p

�
sin 2�t
q2 � 1

+ q sin 4�t� q2 sin 6�t
�
;

y(t) � 2
�
p
p

vuutk2 � 1 +
p
1� k2

�
1� 2q cos 2�t
1 + 2q cos 2�t

�2
:

� ¬¥â¨¬, çâ® ®â®á¨â¥«ìë¥ ¯®£à¥è®áâ¨ ¢ëç¨á«¥¨ï ¯®«®£® í««¨¯â¨ç¥áª®£® ¨â¥£à « 
¯¥à¢®£® à®¤  F ¯® ä®à¬ã«¥ (18) á ãç¥â®¬ à ¢¥áâ¢  F = �

p
p=2 ¨ ¯®«®£® í««¨¯â¨ç¥áª®£®

¨â¥£à «  ¢â®à®£® à®¤  E ¯® (19) ¥ ¯à¥¢ëè îâ 0;04% ¢¯«®âì ¤® k = 0;9. �®«ì§ãïáì (18),
¯®«ãç¨¬ ¤«ï F ¯à¨¡«¨¦ îéãî äãªæ¨î, àï¤ � ª«®à¥  ª®â®à®© á®¢¯ ¤ ¥â á à §«®¦¥¨¥¬ F
¢ àï¤ ¤® k10 ¢ª«îç¨â¥«ì®. �« £®¤ àï íâ®¬ã ¯®£à¥è®áâì ¢ëç¨á«¥¨ï ª®®à¤¨ â x(t), y(t) ¯®
¯à¨¢¥¤¥ë¬ §¤¥áì ä®à¬ã« ¬ á®áâ ¢«ï¥â ¥ ¡®«¥¥ 3% ®â ¤«¨ë áâ¥à¦ï ¢¯«®âì ¤®  £àã§®ª,
¯à¥¢ëè îé¨å ªà¨â¨ç¥áªãî  £àã§ªã �©«¥à  ¢ 3;5 à §  (áâ¥à¦¥ì ®¡à §ã¥â ¯¥â«î).

�¨â¥à âãà 

1. �¥©ª¥à �¦. (¬«.), �à¥©¢á-�®àà¨á �. �¯¯à®ªá¨¬ æ¨¨ � ¤¥. { �.: �¨à, 1986. { 509 c.
2. �¡à §æ®¢ �.�., �¥àã¡ ©«® �.�., �¤à¨ ®¢ �.�. �á¨¬¯â®â¨ç¥áª¨¥ ¬¥â®¤ë ¢ áâà®¨â¥«ì-

®© ¬¥å ¨ª¥ â®ª®áâ¥ëå ª®áâàãªæ¨©. { �.: � è¨®áâà®¥¨¥, 1991. { 416 c.
3. � ©ä¥ �.�. �¢¥¤¥¨¥ ¢ ¬¥â®¤ë ¢®§¬ãé¥¨©. { �.: �¨à, 1984. { 535 c.
4. �àë«®¢ �.�. � ä®à¬ å à ¢®¢¥á¨ï á¦ âëå áâ®¥ª ¯à¨ ¯à®¤®«ì®¬ ¨§£¨¡¥ // �§¡à ë¥

âàã¤ë. { �.: �§¤-¢® �� ����, 1958. { �. 486{538.
5. �¨ª®àáª¨© �.�. �«¥¬¥âë â¥®à¨¨ í««¨¯â¨ç¥áª¨å äãªæ¨© á ¯à¨«®¦¥¨ï¬¨ ª ¬¥å ¨ª¥.

{ �.: ����, 1936. { 365 c.
6. �®«ì¬¨à �.�. �áâ®©ç¨¢®áâì ¤¥ä®à¬¨àã¥¬ëå á¨áâ¥¬. { �.: � ãª , 1967. { 984 á.
7. �áâ ¯®¢ �.�. �à¨¡«¨¦¥ë¥ ä®à¬ã«ë ¤«ï ¯à®£¨¡®¢ á¦ âëå £¨¡ª¨å áâ¥à¦¥© // ����.

{ 1996. { �. 37. { ò 4. { �. 135{138.
8. �¦®ãá �., �à® �. �¥¯à¥àë¢ë¥ ¤à®¡¨: a «¨â¨ç¥áª ï â¥®à¨ï ¨ ¯à¨«®¦¥¨ï. { �.: �¨à,

1985. { 414 c.
9. �¢ ®¢ �.�. �¥â®¤ë ¢ëç¨á«¥¨©   ���. �¯à ¢®ç®¥ ¯®á®¡¨¥. { �¨¥¢.: � ãª. ¤ã¬ª , 1986.

{ 583 c.
10. �îª �. �¯¥æ¨ «ìë¥ ¬ â¥¬ â¨ç¥áª¨¥ äãªæ¨¨ ¨ ¨å  ¯¯à®ªá¨¬ æ¨¨. { �.: �¨à, 1980. {

608 c.
11. �®¢ áª¨© �.�. �à¨«®¦¥¨¥ æ¥¯ëå ¤à®¡¥© ¨ ¨å ®¡®¡é¥¨© ª ¢®¯à®á ¬ ¯à¨¡«¨¦¥®£®

  «¨§ . { �.: �����, 1956. { 203 c.
12. �§ï¤ëª �.�. �¡  á¨¬¯â®â¨ª¥ ¤¨ £® «ìëå  ¯¯à®ªá¨¬ æ¨© � ¤¥ äãªæ¨© sin z, cos z, sh z,

ch z // � â¥¬. á¡. { 1979. { T. 108. { ò2. { �. 247{267.

�¬ãàáª¨© £®áã¤ àáâ¢¥ë© ã¨¢¥àá¨â¥â �®áâã¯¨« 

�áâ¨âãâ £¨¤à®¤¨ ¬¨ª¨ �¨¡¨àáª®£® 20.11.2000
®â¤¥«¥¨ï �®áá¨©áª®© �ª ¤¥¬¨¨  ãª

27


