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1. �á«¨ ®¯ãáâ¨âì § ¬ªãâë© ¯à®¢®«®çë© ª®âãà ¢ ¬ë«ìãî ¢®¤ã,   § â¥¬  ªªãà â® ¥£®
¨§¢«¥çì ®ââã¤ , â®   ª®âãà¥ ®áâ ¥âáï ¬ë«ì ï ¯«¥ª . �á«¨ ¯®¤ãâì   ¯«¥ªã, â® ¬®¦-
® ¯®«ãç¨âì ¬ë«ìë© ¯ã§ëàì. � ®¡®¨å á«ãç ïå ¡ã¤¥¬ £®¢®à¨âì, çâ® ¨¬¥¥¬ ¤¥«® á ¬ë«ìë¬¨
¯«¥ª ¬¨. �®«é¨  ¬ë«ì®© ¯«¥ª¨ ®ç¥ì ¬ « , ¨ ¯®â®¬ã ¢ ®ªà¥áâ®áâ¨ ª ¦¤®© à¥£ã«ïà®©
â®çª¨ ¬ë«ìãî ¯«¥ªã ¬®¦® à áá¬ âà¨¢ âì ª ª ®à¨¥â¨àã¥¬ãî ¤¢ã¬¥àãî ¯®¢¥àå®áâì S.
�á«¨ P , p | ¤ ¢«¥¨ï, ¤¥©áâ¢ãîé¨¥   ¬ë«ìãî ¯«¥ªã á®®â¢¥âáâ¢¥® á ¢¥è¥© ¨ ¢ãâà¥-
¥© áâ®à® ¯«¥ª¨, â® ¨¬¥¥â ¬¥áâ® ä®à¬ã«  � ¯« á  P � p = 2qH, £¤¥ H | áà¥¤ïï ªà¨¢¨§ 
¯®¢¥àå®áâ¨ S, q | á¨«  ¯®¢¥àå®áâ®£®  âï¦¥¨ï ¯«¥ª¨ S, q = const. �«ï ¬ë«ìëå ¯«¥®ª,
 å®¤ïé¨åáï ¢ à ¢®¢¥á¨¨, ¬®¦® áç¨â âì, çâ® P � p = const ¨ ¯®â®¬ã H = const. �â® ®§ ç ¥â,
çâ® ¬ë«ì ï ¯«¥ª  ¢á¥£¤  ¯à¥¤áâ ¢«ï¥â á®¡®©   à¥£ã«ïàëå ç áâïå ¯®¢¥àå®áâì ¯®áâ®ï®©
áà¥¤¥© ªà¨¢¨§ë H = H0 = const. �á«¨ ¬ë«ì ï ¯«¥ª   âïãâ    § ¬ªãâë© ¯à®¢®«®ç-
ë© ª®âãà, â® ¬®¦® áç¨â âì, çâ® P = p, ¨ ¯®â®¬ã H � 0, â. ¥. ¬ë«ì ï ¯«¥ª ,  âïãâ ï
  § ¬ªãâë© ª®âãà, ¯à¥¤áâ ¢«ï¥â á®¡®© ¬¨¨¬ «ìãî ¯®¢¥àå®áâì. �«ï ¬ë«ì®£® ¯ã§ëàï,
 å®¤ïé¥£®áï ¢ à ¢®¢¥á¨¨, P 6= p ¨ ¯®â®¬ã H 6= 0. �«¥¤®¢ â¥«ì®, ¬ë«ìë© ¯ã§ëàì ¨«¨ ¥£®
ç áâì ï¢«ï¥âáï ¯®¢¥àå®áâìî ¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ë H = H0 = const 6= 0.

�áâ¥áâ¢¥®, çâ® ¯à®áâà áâ¢¥ ï ä®à¬  ¬ë«ì®© ¯«¥ª¨ áãé¥áâ¢¥® § ¢¨á¨â ®â ä®à-
¬ë ª®âãà ,   ª®â®àë© ®   âïãâ , ¨«¨ á¯®á®¡  ¯®«ãç¥¨ï ¬ë«ì®£® ¯ã§ëàï. � ç áâ®áâ¨,
¬¥ïï ¢¥èîî ä®à¬ã ª®âãà , ¬®¦® ¬¥ïâì ¢¥èîî ä®à¬ã ¬ë«ì®© ¯«¥ª¨. �à¨ íâ®¬,
¢®®¡é¥ £®¢®àï, ¡ã¤¥â ¬¥ïâìáï ¨ ¢ãâà¥ïï £¥®¬¥âà¨ï ¯«¥ª¨. � ª ª ª ¢ãâà¥ïï £¥®¬¥âà¨ï
¯®¢¥àå®áâ¨ ®¯à¥¤¥«ï¥âáï ¥¥ ¯¥à¢®© ª¢ ¤à â¨ç®© ä®à¬®© ds2, â® ¥áâ¥áâ¢¥® ¯®áâ ¢¨âì ¢®¯à®á:
ª ª¨¬ ãá«®¢¨ï¬ ¤®«¦  ã¤®¢«¥â¢®àïâì ¤¢ã¬¥à ï ¬¥âà¨ª  ds2, çâ®¡ë ®  ï¢«ï« áì ¯¥à¢®© ª¢ -
¤à â¨ç®© ä®à¬®© ¬ë«ì®© ¯«¥ª¨? �àã£¨¬¨ á«®¢ ¬¨, ª ª¨¬ ãá«®¢¨ï¬ ¤®«¦  ã¤®¢«¥â¢®àïâì
¤¢ã¬¥à ï ¬¥âà¨ª  ds2, çâ®¡ë ¥¥ ¬®¦® ¡ë«® ¯®£àã§¨âì ¢ ¥¢ª«¨¤®¢® ¯à®áâà áâ¢® E3 ¢ ¢¨¤¥
¯®¢¥àå®áâ¨ ¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ë S(H0), ¢ ç áâ®áâ¨, ¢ ¢¨¤¥ ¬¨¨¬ «ì®© ¯®¢¥àå®-
áâ¨?

�¥à¥ç¨á«¨¬ à¥§ã«ìâ âë, ¯®«ãç¥ë¥ à ¥¥ ¢ íâ®¬  ¯à ¢«¥¨¨.
�ãáâì ds2 | ¬¥âà¨ª  ª« áá  C4, ®¯à¥¤¥«¥ ï   ¯«®áª®áâ¨. �®¢®àïâ, çâ® ¬¥âà¨ª  ds2 ã¤®-

¢«¥â¢®àï¥â ãá«®¢¨î �¨çç¨, ¥á«¨ ªà¨¢¨§ Ks íâ®© ¬¥âà¨ª¨ ®âà¨æ â¥«ì  ¨ ¥á«¨ ®¢ ï ¬¥âà¨ª 
d�2 =

p�Ksds
2 ï¢«ï¥âáï ¯«®áª®©, â. ¥. ¥á«¨ ªà¨¢¨§ K� ¬¥âà¨ª¨ d�2 â®¦¤¥áâ¢¥® à ¢  ã«î.

�¨çç¨ ¯¥à¢ë¬ ®¡ àã¦¨«, çâ® ª ¦¤ ï ¬¥âà¨ª  ds2, ã¤®¢«¥â¢®àïîé ï íâ®¬ã ãá«®¢¨î, ¬®¦¥â
¡ëâì à¥ «¨§®¢   ¢ E3 ¢ ¢¨¤¥ ¬¨¨¬ «ì®© ¯®¢¥àå®áâ¨ ([1], á. 124). �¥à® ¨ ®¡à â®¥ ãâ¢¥à-
¦¤¥¨¥: ª ¦¤ ï ¬¥âà¨ª  ds2 ¬¨¨¬ «ì®© ¯®¢¥àå®áâ¨ ®âà¨æ â¥«ì®© £ ãáá®¢®© ªà¨¢¨§ë ¢ E3

ã¤®¢«¥â¢®àï¥â ãá«®¢¨î �¨çç¨. �«ï ¯®¢¥àå®áâ¥© ¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ëH = H0 = const
¨¬¥¥â ¬¥áâ®   «®£¨ç®¥ ãâ¢¥à¦¤¥¨¥, ®â¬¥ç¥®¥ ¡¥§ ¤®ª § â¥«ìáâ¢  ([2], á. 33): ¥á«¨ ds2 |
¬¥âà¨ª  ¯®¢¥àå®áâ¨ ¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ë H0 ¢ E3, â® ¬¥âà¨ª  d�2 =

p
H2

0 �Ksds
2

ï¢«ï¥âáï ¯«®áª®©. � [3] ¯®ª § ®, çâ® ¢ E4 áãé¥áâ¢ãîâ ¬¨¨¬ «ìë¥ ¯®¢¥àå®áâ¨,   ª®â®àëå
ãá«®¢¨¥ �¨çç¨ ¥ ¢ë¯®«ï¥âáï. � â® ¦¥ ¢à¥¬ï ¢ [4] (á¬. â ª¦¥ [5]) ¯®«ãç¥ á«¥¤ãîé¨© à¥-
§ã«ìâ â: ¥á«¨ ªà¨¢¨§  Ks ¬¥âà¨ª¨ ds2 ª« áá  C4, ®¯à¥¤¥«¥®©   ¯«®áª®áâ¨, ã¤®¢«¥â¢®àï¥â
ãá«®¢¨î Ks < 1=r2 ¤«ï ¥ª®â®à®© ª®áâ âë r > 0, ¨ ¥á«¨ ¬¥âà¨ª  d�2 =

q
1
r2
�Ksds

2 ï¢«ï¥âáï
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¯«®áª®©, â® ¬¥âà¨ª  ds2 ¬®¦¥â ¡ëâì à¥ «¨§®¢   ¢ ¢¨¤¥ ¥¯à¥àë¢®£® ®¤®¯ à ¬¥âà¨ç¥áª®£®
á¥¬¥©áâ¢  ¬¨¨¬ «ìëå ¯®¢¥àå®áâ¥© ¢ ¥¢ª«¨¤®¢®© áä¥à¥ S3(r) ªà¨¢¨§ë 1=r2.

� «®£®¬ ãá«®¢¨ï �¨çç¨ ¬®¦¥â á«ã¦¨âì á«¥¤ãîé¥¥ ãá«®¢¨¥, ª®â®à®¥  §ë¢ ¥¬ ãá«®¢¨¥¬
�®à¤¥ . �ãáâì ds2 | ¬¥âà¨ª  ª« áá  C4, ®¯à¥¤¥«¥ ï   ¯«®áª®áâ¨. �ã¤¥¬ £®¢®à¨âì, çâ®
¬¥âà¨ª  ds2 ã¤®¢«¥â¢®àï¥â ãá«®¢¨î �®à¤¥ , ¥á«¨ ªà¨¢¨§  ¬¥âà¨ª¨ ®âà¨æ â¥«ì  ¨ ¥á«¨ ªà¨-
¢¨§  K� ®¢®© ¬¥âà¨ª¨ d� 2 = �Ksds

2 â®¦¤¥áâ¢¥® à ¢  ¥¤¨¨æ¥. �.�.�®à¤¥ ¤®ª § « ([6],
á. 237), çâ® ¢ ¥¢ª«¨¤®¢®¬ ¯à®áâà áâ¢¥ E3 ¢áïª ï ¯®¢¥àå®áâì ª« áá  C4 á ¬¥âà¨ª®©, ã¤®¢«¥â¢®-
àïîé¥© íâ®¬ã ãá«®¢¨î, «®ª «ì®  «®¦¨¬    ¬¨¨¬ «ìãî ¯®¢¥àå®áâì.

� ¤ ®© à ¡®â¥ ¯à¨¢®¤¨âáï ãá«®¢¨¥, ®¡®¡é îé¥¥ ãá«®¢¨ï �¨çç¨, �®à¤¥  ¨ �®ãá® , ¥-
®¡å®¤¨¬ë¥ ¨ ¤®áâ â®çë¥ ¤«ï â®£®, çâ®¡ë ¤¢ã¬¥à ï ¬¥âà¨ª  ds2 ª« áá  C4, § ¤  ï ¢ ®¤®-
á¢ï§®© ¯«®áª®© ®¡« áâ¨, ¤®¯ãáª «  ¨§®¬¥âà¨ç¥áª®¥ ¯®£àã¦¥¨¥ ¢ âà¥å¬¥à®¥ à¨¬ ®¢® ¯à®-
áâà áâ¢® R3(c0) ¯®áâ®ï®© ªà¨¢¨§ë c0 ¢ ¢¨¤¥ ¯®¢¥àå®áâ¨ ¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ë
H = H0 = const.

2. �ãáâì R3(c0) | âà¥å¬¥à®¥ à¨¬ ®¢® ¯à®áâà áâ¢® ¯®áâ®ï®© ªà¨¢¨§ë c0, H0, � 6= 0 |
§ ¤ ë¥ ¤¥©áâ¢¨â¥«ìë¥ ç¨á« . �¬¥¥â ¬¥áâ®

�¥®à¥¬ . �¢ã¬¥à ï ¬¥âà¨ª  ds2 ª« áá  C4, § ¤  ï ¢ ®¤®á¢ï§®© ¯«®áª®© ®¡« áâ¨,

¤®¯ãáª ¥â ¨§®¬¥âà¨ç¥áª®¥ ¯®£àã¦¥¨¥ ¢ ¯à®áâà áâ¢® R3(c0) ¢ ¢¨¤¥ ¯®¢¥àå®áâ¨ ¯®áâ®ï-

®© áà¥¤¥© ªà¨¢¨§ë H0, ¥ á®¤¥à¦ é¥© ®¬¡¨«¨ç¥áª¨å â®ç¥ª, â®£¤  ¨ â®«ìª® â®£¤ , ª®-

£¤  ªà¨¢¨§  Ks ã¤®¢«¥â¢®àï¥â ãá«®¢¨î Ks < H2
0 + c0,   ªà¨¢¨§  K�� ®¢®© ¬¥âà¨ª¨

d� 2� = (�Ks +H2
0 + c0)�ds2 ¢ëç¨á«ï¥âáï ¯® ä®à¬ã«¥ K�� =

(1�2�)Ks

(�Ks+H2

0
+c0)�

. �à¨ íâ®¬ ¨§®¬¥âà¨-

ç¥áª®¥ ¯®£àã¦¥¨¥ ¬¥âà¨ª¨ ds2 ¢ R3(c0) ®áãé¥áâ¢«ï¥âáï á â®ç®áâìî ¤® ¤¢¨¦¥¨ï ¢ ¢¨¤¥

¥¯à¥àë¢® § ¢¨áïé¥£® ®â ¯ à ¬¥âà  t 2 [0; 2�) ®¤®¯ à ¬¥âà¨ç¥áª®£® á¥¬¥©áâ¢  fSt(H0)g ¯®-
¢¥àå®áâ¥© St(H0) ¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ë H0, ¯®¯ à® ¥ ª®£àãíâëå ¤àã£ ¤àã£ã ¯à¨

à §«¨çëå § ç¥¨ïå ¯ à ¬¥âà  t.

�â¬¥â¨¬, çâ® ¢ á«ãç ¥ � = 1=2, H0 = 0, c0 = 0 ãâ¢¥à¦¤¥¨¥ â¥®à¥¬ë á®¢¯ ¤ ¥â á à¥§ã«ìâ â®¬
�¨çç¨, ¢ á«ãç ¥ � = 1, H0 = 0, c0 = 0 | á à¥§ã«ìâ â®¬ �.�.�®à¤¥ , ¢ á«ãç ¥ � = 1=2, H0 = 0,
c0 = 1=r2 | á à¥§ã«ìâ â®¬ �®ãá® ,   ¯à¨ � = 1=2, H0 6= 0, c0 = 0 ¯®«ãç ¥¬ ãâ¢¥à¦¤¥¨¥,
®â¬¥ç¥®¥ �.�.�¬¨®¢ë¬.

�¨¦¥ ä®à¬ã«¨àãîâáï ç áâë¥ á«ãç ¨ íâ®© â¥®à¥¬ë.

�¡®¡é¥ ï â¥®à¥¬  �¨çç¨. �ãáâì H0, c0 | § ¤ ë¥ ç¨á« . �«ï â®£® çâ®¡ë ¬¥-

âà¨ª  ds2 ª« áá  C4 ªà¨¢¨§ë Ks, Ks < H2
0 + c0, § ¤  ï ¢ ®¤®á¢ï§®© ¯«®áª®© ®¡« áâ¨,

¤®¯ãáª «  ¨§®¬¥âà¨ç¥áª®¥ ¯®£àã¦¥¨¥ ¢ ¯à®áâà áâ¢® R3(c0) ¢ ¢¨¤¥ ¯®¢¥àå®áâ¨ ¯®áâ®ï-

®© áà¥¤¥© ªà¨¢¨§ë H0 ¡¥§ ®¬¡¨«¨ç¥áª¨å â®ç¥ª, ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë ¬¥âà¨ª 

d�2 =
p�Ks +H2

0 + c0ds
2 ¡ë«  ¯«®áª®©, â. ¥. çâ®¡ë ªà¨¢¨§  K� ¬¥âà¨ª¨ d�2 â®¦¤¥áâ¢¥®

à ¢ï« áì ã«î.

�¡®¡é¥ ï â¥®à¥¬  �®à¤¥ . �«ï â®£® çâ®¡ë ¬¥âà¨ª  ds2 ª« áá  C4 ®âà¨æ â¥«ì®©

ªà¨¢¨§ë Ks < 0, § ¤  ï ¢ ®¤®á¢ï§®© ¯«®áª®© ®¡« áâ¨, ¤®¯ãáª «  ¨§®¬¥âà¨ç¥áª®¥ ¯®£àã¦¥-

¨¥ ¢ ¯à®áâà áâ¢® R3(c0) ¥¯®«®¦¨â¥«ì®© ªà¨¢¨§ë c0 � 0 ¢ ¢¨¤¥ ¯®¢¥àå®áâ¨ ¯®áâ®ï®©

áà¥¤¥© ªà¨¢¨§ë H =
p�c0 ¡¥§ ®¬¡¨«¨ç¥áª¨å â®ç¥ª, ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë ªà¨-

¢¨§  K� ¬¥âà¨ª¨ d� 2 = (�Ks)ds2 ¡ë«  â®¦¤¥áâ¢¥® à ¢  ¥¤¨¨æ¥.

3. �®ª § â¥«ìáâ¢® â¥®à¥¬ë. �¥®¡å®¤¨¬®áâì. �ãáâì ¯®¢¥àå®áâì S(H0) ¯®áâ®ï®© áà¥¤-
¥© ªà¨¢¨§ë H = H0 ®â¥á¥  ª «¨¨ï¬ ªà¨¢¨§ë (x; y). � ª ª ª ¯®¢¥àå®áâì S(H0) ¥
á®¤¥à¦¨â ®¬¡¨«¨ç¥áª¨å â®ç¥ª, â® ªà¨¢¨§  Ks ¬¥âà¨ª¨ ¯®¢¥àå®áâ¨ ã¤®¢«¥â¢®àï¥â ãá«®¢¨î
Ks < H2

0 +c0. �á®¢ë¥ ª¢ ¤à â¨çë¥ ä®à¬ë ¯®¢¥àå®áâ¨ S(H0) ¢ «¨¨ïå ªà¨¢¨§ë ¨¬¥îâ ¢¨¤
ds2 = g11dx

2+ g22dy
2, II = b11dx

2+ b22dy
2. �¡®§ ç¨¬ ç¥à¥§ k1, k2 £« ¢ë¥ ªà¨¢¨§ë ¯®¢¥àå®áâ¨

S(H0). �®£¤  ¨¬¥îâ ¬¥áâ® ä®à¬ã«ë k1 = b11=g11, k2 = b22=g22, H0 = (k1 + k2)=2, K = k1k2, £¤¥
K | £ ãáá®¢  ªà¨¢¨§  ¯®¢¥àå®áâ¨ S(H0), K = Ks � c0. �¡®§ ç¨¬ ç¥à¥§ Gij ª®íää¨æ¨¥âë
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ª¢ ¤à â¨ç®© ä®à¬ë d� 2� = (�Ks + H2
0 + c0)�ds2. �®£¤  ¨¬¥¥¬ G11 = (H0 � k1)2�g11, G12 = 0,

G22 = (H0 � k2)2�g22. �®¤áç¨â ¥¬ ªà¨¢¨§ã K�� ¬¥âà¨ç¥áª®© ä®à¬ë d� 2�, ¨á¯®«ì§ãï ä®à¬ã«ã

K�� = � 1
2
p
G11G22

�
@

@y

�
1p

G11G22

@

@y
G11

�
+

@

@x

�
1p

G11G22

@

@x
G22

��
:

�®á¯®«ì§ã¥¬áï ãà ¢¥¨ï¬¨ �®¤ ææ¨, § ¯¨á ë¬¨ ¢ ¢¨¤¥

@k1
@y

=
1

2g11

@g11
@y

(k2 � k1);
@k2
@x

=
1

2g22

@g22
@x

(k1 � k2):

�¬¥¥¬

K�� = � 1
2
p
G11G22

�
@

@y

2�(H0 � k1)2��1g11(�@k1
@y
) + @g11

@y
(H0 � k1)2�p

g11g22(H0 � k2)2�
+

+
@

@x

2�(H0 � k2)2��1g22(�@k2
@x
) + @g22

@x
(H0 � k2)2�p

g11g22(H0 � k1)2�

�
:

� ª ª ª H2
0 �K =

�
k1�k2

2

�2
, K = Ks � c0, â® ¯®á«¥¤¥¥ á®®â®è¥¨¥ ¯à¨¬¥â ¢¨¤

K�� = � (1� 2�)
(�Ks +H2

0 + c0)�
p
g11g22

�
@

@y

�
1p

g11g22

@g11
@y

+
@

@x

1p
g11g22

@g22
@x

��
=

(1� 2�)Ks

(�Ks +H2
0 + c0)�

:

�®áâ â®ç®áâì. � ¤ ¤¨¬ ¬¥âà¨ªã ds2 ¢ ¨§®â¥à¬¨ç¥áª¨å ª®®à¤¨ â å (x; y), â®£¤  ds2 =
E(x; y)(dx2 + dy2), (x; y) 2 D, £¤¥ D | ¥ª®â®à ï ®¤®á¢ï§ ï ®¡« áâì ¯ à ¬¥âà¨ç¥áª®© ¯«®á-
ª®áâ¨. �â®¡ë ¤®ª § âì ¢®§¬®¦®áâì ¯®£àã¦¥¨ï ¬¥âà¨ª¨ ds2 ¢ ¯à®áâà áâ¢® R3(c0), ¤®ª ¦¥¬
à §à¥è¨¬®áâì á¨áâ¥¬ë ãà ¢¥¨© � ãáá {�®¤ ææ¨, ª®â®à ï ¢ ¨§®â¥à¬¨ç¥áª¨å ª®®à¤¨ â å ¨¬¥-
¥â ¢¨¤

b11b22 � b212 = (Ks � c0)E
2; Ks = � 1

2E
�lnE; � =

@2

@x2
+

@2

@y2
; (1)

(b11 �EH0)y � (b12)x = 0; (b22 �EH0)x � (b12)y = 0; (2)

£¤¥ b11, b12, b22 | ¨áª®¬ë¥ äãªæ¨¨, ª®â®àë¥ ¢ ¤ «ì¥©è¥¬ ¡ã¤ãâ á«ã¦¨âì ª®íää¨æ¨¥â ¬¨
¢â®à®© ª¢ ¤à â¨ç®© ä®à¬ë ¯®£àã¦¥¨ï ¬¥âà¨ª¨ ds2 ¢ R3(c0) ¢ ¢¨¤¥ ¯®¢¥àå®áâ¨ ¯®áâ®ï®©
áà¥¤¥© ªà¨¢¨§ë H0. � á¢ï§¨ á íâ¨¬ ª®íää¨æ¨¥âë bij á¢ï§ ë â ª¦¥ á®®â®è¥¨¥¬

b11 + b22 = 2H0E: (3)

�®« £ ï b11 = �0 +H0E, b12 = M0, b22 = ��0 +H0E, ¨§ ãà ¢¥¨© (2), (3)  å®¤¨¬, çâ® äãª-
æ¨ï �(z) = M0 + i�0, z = x + iy, i2 = �1, ï¢«ï¥âáï   «¨â¨ç¥áª®© äãªæ¨¥© ª®¬¯«¥ªá®£®
¯¥à¥¬¥®£® z ¢ ®¡« áâ¨ D. � á¨«ã ãà ¢¥¨ï � ãáá  (1) äãªæ¨ï �(z) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î

j�(z)j2 =M 2
0 +�2

0 = E2(�Ks +H2
0 + c0): (4)

� ª ª ª ¯à ¢ ï ç áâì íâ®£® á®®â®è¥¨ï ¥áâì ¨§¢¥áâ ï äãªæ¨ï, â® ®áâ ¥âáï ¤®ª § âì, çâ®
®  ¬®¦¥â á«ã¦¨âì ª¢ ¤à â®¬ ¬®¤ã«ï   «¨â¨ç¥áª®© äãªæ¨¨. �àã£¨¬¨ á«®¢ ¬¨, ã¦® ã¡¥-
¤¨âìáï ¢ â®¬, çâ® ln(E2(�Ks + H2

0 + c0)) | £ à¬®¨ç¥áª ï äãªæ¨ï ¯à¨ á¤¥« ëå ¢ â¥®à¥¬¥
¯à¥¤¯®«®¦¥¨ïå. �®¤áç¨â ¥¬ � ln(E2(�Ks + H2

0 + c0)). � á¨«ã Ks = � 1
2E
�lnE ¨¬¥¥¬ á®®â®-

è¥¨¥

� ln(E2(�Ks +H2
0 + c0)) = 2� lnE +� ln(�Ks +H2

0 + c0) = �4EKs +� ln(�Ks +H2
0 + c0):

�®¤áç¨â ¥¬ ªà¨¢¨§ãK�� ¬¥âà¨ª¨ d�
2
� = (�Ks+H2

0+c0)
�ds2 ¢ ¨§®â¥à¬¨ç¥áª¨å ª®®à¤¨ â å.

�¬¥¥¬

K�� = � 1
2(�Ks +H2

0 + c0)�E
�ln((�Ks +H2

0 + c0)�E) = ���ln(�Ks +H2
0 + c0) + � lnE

2(�Ks +H2
0 + c0)�E

:
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� ª ª ª ¯® ãá«®¢¨î â¥®à¥¬ë K�� =
Ks(1�2�)

(�Ks+H2

0
+c0)�

, â® ®âáî¤   å®¤¨¬ �(� ln(�Ks+H2
0 + c0)�

4EKs) = 0. � ª ª ª � 6= 0, â® � ln(�Ks+H2
0+c0) = 4EKs ¨ ¯®â®¬ã äãªæ¨ï lnE2(�Ks+H2

0+c0)
ï¢«ï¥âáï £ à¬®¨ç¥áª®©. �â® ®§ ç ¥â, çâ® ãà ¢¥¨¥ � ãáá  (4) ¡ã¤¥â ã¤®¢«¥â¢®à¥®, ¥á«¨
äãªæ¨î j�(z)j ¢ë¡à âì ¯® ä®à¬ã«¥ j�(z)j = E

p�Ks +H2
0 + c0, z 2 D. � ï j�(z)j,  ©¤¥¬

�(z) = j�(z)j exp(i arg �(z)), £¤¥ arg �(z) =
(x;y)R

(x0;y0)

[�(ln j�(z)j)ydx + (ln j�(z)j)xdy] + t, (x0; y0) |

¥ª®â®à ï ä¨ªá¨à®¢  ï â®çª  ®¡« áâ¨ D, z = x + iy, t 2 [0; 2�) | ¢¥é¥áâ¢¥ë© ¯ à ¬¥âà,
¨â¥£à¨à®¢ ¨¥ ¢¥¤¥âáï ¯® «î¡®¬ã ¯ãâ¨, á®¥¤¨ïîé¥¬ã â®çªã (x0; y0) á â®çª®© (x; y). � á¨«ã
®¤®á¢ï§®áâ¨ ®¡« áâ¨ D ªà¨¢®«¨¥©ë© ¨â¥£à « ¥ § ¢¨á¨â ®â ¯ãâ¨ ¨â¥£à¨à®¢ ¨ï ¨ ¯®â®¬ã
áãé¥áâ¢ã¥â. � ï äãªæ¨î �(z), ®¤®§ ç®  å®¤¨¬ ª®íää¨æ¨¥âë bij ¯® ä®à¬ã« ¬

b11 = Im�(z) +H0E; b12 = Re�(z); b22 = � Im�(z) +H0E; z 2 D: (5)

�â¨ ª®íää¨æ¨¥âë ¥¯à¥àë¢® § ¢¨áïâ ®â ¯ à ¬¥âà  t, ¯à¨ç¥¬ ¤«ï à §«¨çëå § ç¥¨© t ¨§
¯à®¬¥¦ãâª  [0; 2�) § ç¥¨ï bij à §«¨çë. �à®¬¥ â®£®, ¤«ï «î¡ëå § ç¥¨© t 2 [0; 2�) ª®íä-
ä¨æ¨¥âë bij , ®¯à¥¤¥«¥ë¥ ä®à¬ã« ¬¨ (5), ã¤®¢«¥â¢®àïîâ ãá«®¢¨î (3). �â® ®§ ç ¥â, çâ® ¤«ï
«î¡®£® ä¨ªá¨à®¢ ®£® § ç¥¨ï ¯ à ¬¥âà  t 2 [0; 2�) ª¢ ¤à â¨çë¥ ä®à¬ë

ds2 = E(dx2 + dy2); II = b11 + 2b12dx dy + b22dy
2; (x; y) 2 D;

®¯à¥¤¥«ïîâ ¢ ¯à®áâà áâ¢¥ R3(c0) á â®ç®áâìî ¤® ¤¢¨¦¥¨ï ¥¤¨áâ¢¥ãî ¯®¢¥àå®áâì St(H0)
¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ë H = H0 = const. �®«ãç¥®¥ á¥¬¥©áâ¢® fSt(H0)g, t 2 [0; 2�), ¯®-
¢¥àå®áâ¥© St(H0) ¥¯à¥àë¢® § ¢¨á¨â ®â ¯ à ¬¥âà  t ¨ ¨áç¥à¯ë¢ ¥â ¢á¥ ¢®§¬®¦ë¥ à¥ «¨§ æ¨¨
¬¥âà¨ª¨ ds2 ¢ R3(c0) ¢ ¢¨¤¥ ¯®¢¥àå®áâ¥© ¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ë H = H0 = const. �

�à¨¬¥à.�¥âà¨ª  ¬¨¨¬ «ì®© ¡¥§ â®ç¥ª ã¯«®é¥¨ï ¯®¢¥àå®áâ¨ ®âà¨æ â¥«ì®© ªà¨¢¨§ë
¢ E3, § ¤  ï ¢ ®¤®á¢ï§®© ®¡« áâ¨, ¤®¯ãáª ¥â ¨§®¬¥âà¨ç¥áª®¥ ¯®£àã¦¥¨¥ ¢ ¯à®áâà áâ¢®
R3(c0), c0 < 0, ¢ ¢¨¤¥ ®¤®¯ à ¬¥âà¨ç¥áª®£® á¥¬¥©áâ¢ , ¥¯à¥àë¢® § ¢¨áïé¥£® ®â ¯ à ¬¥âà ,
¯®¢¥àå®áâ¥© ¯®áâ®ï®© áà¥¤¥© ªà¨¢¨§ë H =

pjc0j.
�¨â¥à âãà 
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