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£® áª «ïà­®£® ¯®«ï, í«¥ªâà®¬ £­¨â­®£® ¨ á¯¨­®à-­®£® ¯®«¥©,   â ª¦¥ ¨§ãç¥­¨¥ á¢®©áâ¢ ä¨­á«¥à®¢ëåäã­ªæ¨© � ã«¨{�®à¤ ­ .�¨â¥à âãà 1. aSANOW g.s. // �¥áâ­. �®áª. ã­-â . �¨§. �áâà®­. 1994.ü 1. �. 19 (Moscow University Phys. Bull. 1994. No. 1. P. 18).2. �á ­®¢ �.�. // � ¬ ¦¥. 1994. ü 2. �. 13 (Ibid. No. 2. P. 11).3. �á ­®¢ �.�. // � ¬ ¦¥. 1995. ü4. �. 7 (Ibid. No. 4. P. 6).4. �á ­®¢ �.�. // � ¬ ¦¥. 1996. ü 1. �. 18 (Ibid. No. 1. P. 15).5. �á ­®¢ �.�. // � ¬ ¦¥. 1996. ü2. �. 8 (Ibid. No. 2. P. 6).6. �á ­®¢ �.�. // � ¬ ¦¥. 1996. ü3. �. 8 (Ibid. No. 3. P. 8).7. �®£®«î¡®¢ �.�., �¨àª®¢ �.�. �¢¥¤¥­¨¥ ¢ â¥®à¨î ª¢ ­â®-¢ ­­ëå ¯®«¥©. �., 1973.8. �¢¥¡¥à �. �¢¥¤¥­¨¥ ¢ à¥«ïâ¨¢¨áâáªãî â¥®à¨î ¯®«ï. �.,1963.9. �ã­¤ �. �¨ää¥à¥­æ¨ «ì­ ï £¥®¬¥âà¨ï ä¨­á«¥à®¢ëå ¯à®-áâà ­áâ¢. �., 1981.10. Asanov G.S. Finsler Geometry, Relativity and Gauge Theories.Dordrecht, 1985.11. Asanov G.S. // Reports on Math. Phys. 1997. 39. P. 69.�®áâã¯¨«  ¢ p¥¤ ªæ¨î15.12.97�������������� 621.385.6 ������� ���������� �������������� ���-������ ������ ������ �� ���������� ������� �������� ��������� �������.�. �«¥ªá ­¤à®¢, �. �. �ã¡ à¥¢, �. �.�¨å ©«®¢(ª ä¥¤à  ä¨§¨ç¥áª®© í«¥ªâà®­¨ª¨)�áá«¥¤®¢ ­® ¢«¨ï­¨¥ ¯®¯¥à¥ç­®© ­¥®¤­®à®¤­®áâ¨ ���-¯®«ï ­  ¢§ ¨¬®¤¥©áâ¢¨¥ í«¥ªâà®­®¢ á ¨§-«ãç¥­¨¥¬ ¢ ¬ §¥à¥ ­  æ¨ª«®âà®­­®¬ à¥§®­ ­á¥ á ¯« ­ à­®© § ¬¥¤«ïîé¥© á¨áâ¥¬®© ¨ «¥­â®ç­ë¬¯ãçª®¬ ¢ ãá«®¢¨ïå  ­®¬ «ì­®£® íää¥ªâ  �®¯«¥à . �§ãç¥­ë à¥¦¨¬ë ãá¨«¥­¨ï ¢ § ¢¨á¨¬®áâ¨ ®â¢¥¤ãé¥£® ¬ £­¨â­®£® ¯®«ï.� §¥à ­  æ¨ª«®âà®­­®¬ à¥§®­ ­á¥, à ¡®â îé¨©¢ ãá«®¢¨ïå  ­®¬ «ì­®£® íää¥ªâ  �®¯«¥à  (�����), ¯à¥¤áâ ¢«ï¥â á®¡®© ®¤­ã ¨§ ¯¥àá¯¥ªâ¨¢­ëå à §-­®¢¨¤­®áâ¥© ¬ §¥à®¢ ­  á¢®¡®¤­ëå í«¥ªâà®­ å, ­¥âà¥¡ãîé¨å ¯à¥¤¢ à¨â¥«ì­®© § ªàãâª¨ ¯ãçª  ¨ ®â-«¨ç îé¨åáï ¯à®áâ®â®© ª®­áâàãªæ¨¨. � à ¡®â¥ [1]¯®ª § ­  ¢®§¬®¦­®áâì ¤®áâ¨¦¥­¨ï ¢ëá®ª®£® ª¯¤��� ��-ãá¨«¨â¥«ï á ¯®¯ãâ­®© ¢®«­®© ¨ £¥­¥à â®-à  á® ¢áâà¥ç­®© ¢®«­®©. �¤­ ª® ¢ íâ®© à ¡®â¥ ­¥ãç¨âë¢ « áì ¯®¯¥à¥ç­ ï ­¥®¤­®à®¤­®áâì ���-¯®«ï(¨á¯®«ì§®¢ «®áì ª¢ §¨¯«®áª®¥ ¯à¨¡«¨¦¥­¨¥ [2]). �à¨íªá¯¥à¨¬¥­â «ì­®¬ ¨áá«¥¤®¢ ­¨¨ ��� �� á ¤¨í«¥ª-âà¨ç¥áª®© § ¬¥¤«ïîé¥© á¨áâ¥¬®© ª® ªá¨ «ì­®© ª®­-áâàãªæ¨¨ [3] ¤®áâ¨£­ãâë© ª¯¤ ¡ë« ­¥¢ëá®ª (®ª®-«® 1%). �®¤®¡­®¥ ¨áá«¥¤®¢ ­¨¥ ��� ��-£¥­¥à -
â®à  [4] ª® ªá¨ «ì­®© áâàãªâãàë á £®äà¨à®¢ ­­ë¬áâ¥à¦­¥¬ ¨ âàã¡ç âë¬ ¯ãçª®¬ ¯®ª § «®, çâ® ®­ ¬®-¦¥â ¡ëâì ¨áâ®ç­¨ª®¬ ¬®é­ëå ���-ª®«¥¡ ­¨©. �«ï¯®«ãç¥­¨ï £¥­¥à æ¨¨ ¨á¯®«ì§®¢ «áï ¯à¨­æ¨¯ á ¬®-¢®§¡ã¦¤¥­¨ï ª®«¥¡ ­¨© ¢¡«¨§¨ �-¢¨¤  £à ­¨æë ¯®-«®áë ¯à®§à ç­®áâ¨. �®é­®áâì £¥­¥à æ¨¨ á®áâ ¢«ï« 10{50 ��â ¯à¨ ãáª®àïîé¥¬ ­ ¯àï¦¥­¨¨ 500 ª�, â®-ª å 2{3 ª� ¨ ¤«¨â¥«ì­®áâ¨ ¨¬¯ã«ìá®¢ 200 ­á ¨ ¨¬¥« ¬ ªá¨¬ã¬ ¯à¨ B � 11 ª�á.� ª¨¬ ®¡à §®¬, ¨¬¥¥âáï §­ ç¨â¥«ì­ë© à §àë¢¬¥¦¤ã íªá¯¥à¨¬¥­â «ì­® ¤®áâ¨£­ãâë¬¨ ãà®¢­ï¬¨ª¯¤ ��� �� ¨ â¥®à¥â¨ç¥áª¨¬¨ ®æ¥­ª ¬¨. �â® ãª -§ë¢ ¥â ­  ¨§«¨è­îî ¨¤¥ «¨§ æ¨î ¨á¯®«ì§®¢ ­­ëå¬®¤¥«¥©, ¢ ç áâ­®áâ¨ ­  ­¥¤®áâ â®ç­ë© ãç¥â ª®­¥ç-­®áâ¨ « à¬®à®¢áª¨å à ¤¨ãá®¢ í«¥ªâà®­®¢ ¨ ­¥®¤­®-



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü3 19à®¤­®áâ¨ ���-¯®«ï. �â¨¬ ¢®¯à®á ¬ ¢ à ¡®â¥ ã¤¥«¥-­® ®á®¡®¥ ¢­¨¬ ­¨¥.� «¥¥ ¡ã¤¥¬ à áá¬ âà¨¢ âì ��� �� á ¯« ­ à-­®© ¤¨í«¥ªâà¨ç¥áª®© § ¬¥¤«ïîé¥© á¨áâ¥¬®© ¨ «¥­-â®ç­ë¬ ¯ãçª®¬. �¥à¢®­ ç «ì­® ¯àï¬®«¨­¥©­ë© ¯ã-ç®ª, à á¯à®áâà ­ïîé¨©áï ¢ ¢¥¤ãé¥¬ ¬ £­¨â­®¬ ¯®«¥Bz , ¢§ ¨¬®¤¥©áâ¢ã¥â á § ¬¥¤«¥­­®© ¢®«­®© H01 (®â-«¨ç­ë¥ ®â ­ã«ï ª®¬¯®­¥­âë Ey , Hx, Hz) ¢ ãá«®¢¨ïå ­®¬ «ì­®£® ¤®¯«¥à®¢áª®£® á¨­åà®­¨§¬ : !�kzuz == �!B=
.1. �à ¢­¥­¨ï ¢ ¤à¥©ä®¢®¬ ¯à¨¡«¨¦¥­¨¨�ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ­  ¢å®¤¥ ¢ ¢®«­®¢®¤(z = 0) à¥«ïâ¨¢¨áâáª¨© í«¥ªâà®­­ë© ¯ãç®ª (���)¬®­®áª®à®áâ­®© ¨ ¯àï¬®«¨­¥©­ë© (pz = p0; p == p? = 0). �à®áâà ­áâ¢¥­­ë¬ § àï¤®¬ ¯ãçª  ¯à¥-­¥¡à¥£ ¥¬. �«¥¤ãï ¤à¥©ä®¢®¬ã ¯à¨¡«¨¦¥­¨î, ¨é¥¬¯®¯¥à¥ç­ë¥ ª®®à¤¨­ âë í«¥ªâà®­®¢ (x; y) ¢ ¢¨¤¥áã¬¬ë ª®®à¤¨­ â ¢¥¤ãé¥£® æ¥­âà  (X; Y ) ¨ ¤®¡ ¢-ª¨, á¢ï§ ­­®© á ¢à é¥­¨¥¬ ¯® « à¬®à®¢áª®© á¯¨-à «¨ ­®à¬¨à®¢ ­­®£® à ¤¨ãá  R = !c rLpn2 � 1 == p�pn2 � 1:x = X + R cos ; y = Y +R sin ; = R �pz d� + '; (1)£¤¥  ¨ ' | ¡ëáâà ï ¨ ¬¥¤«¥­­ ï ä §ë æ¨ª«®âà®­-­®£® ¢à é¥­¨ï,   X; Y | ¡¥§à §¬¥à­ë¥ ª®®à¤¨­ âë.�®£¤  ¤¢¨¦¥­¨¥ í«¥ªâà®­®¢ ¢ ¢¥¤ãé¥¬ ¬ £­¨â­®¬¯®«¥ Bf0; 0; Bzg ¨ ���-¢®«­¥ ®¯¨áë¢ ¥âáï ãà ¢­¥-­¨ï¬¨ _p = ��� 
pz � n� cos � chX [2I 01(R)];_pz = n _
 = ��n ppz cos � chX [2I 01(R)];_� = 
pz � n + �pz + �� 
pz � n� sin � chX �2I1(R)R � ;� _Y = �� ppzpn2 � 1 shX cos �[2I 01(R)];� _X = �pn2 � 1� 
pz � n+ �pz� shX cos �[2I1(R)];(2)£¤¥ ¤¨ää¥à¥­æ¨à®¢ ­¨¥ ¯à®¨§¢®¤¨âáï ¯® ¯à®¤®«ì-­®© ª®®à¤¨­ â¥ � = (!=c)z; pz ; p |¯à®¤®«ì­ë©¨ ¯®¯¥à¥ç­ë© ¨¬¯ã«ìáë; � = eE=(!m0c) | ¯ -à ¬¥âà ãáª®à¥­¨ï; � = !B=!; !B = eB=(m0c);n = kc=! | ª®íää¨æ¨¥­â § ¬¥¤«¥­¨ï ¢®«­ë ¢ áâàãª-âãà¥; � = !t�kz+ |¬¥¤«¥­­ ï ä §  (®â­®á¨â¥«ì­®í«¥ªâà®¬ £­¨â­®© ¢®«­ë); I(R) | ¬®¤¨ä¨æ¨à®¢ ­-­ ï äã­ªæ¨ï �¥áá¥«ï, I 01 = dI1=dR.�®¬­®¦¨¢ ¨ à §¤¥«¨¢ ¯®á«¥¤­¥¥ ãà ¢­¥­¨¥ á¨áâ¥-¬ë (2) ­  _
, ¯®«ãç ¥¬ ãà ¢­¥­¨¥ ¤«ï ª®®à¤¨­ âë ¢¥-

¤ãé¥£® æ¥­âà :_X = � 1�2 shXchX (
 � pzn+ �)(n2 � 1) I1(R)RI 01(R) _
;®âªã¤  á«¥¤ã¥â ¤à¥©ä®¢ë© ¨­â¥£à « ¤¢¨¦¥­¨ï:ln shXshX0 = �n2 � 1�2 
Z
0 I1(R)RI 01(R) [
 � npz + �]d
:� áá¬®âà¨¬ â¥¯¥àì ¢®§¡ã¦¤¥­¨¥ í«¥ªâà®¤¨­ ¬¨ç¥á-ª®© áâàãªâãàë à¥«ïâ¨¢¨áâáª¨¬ í«¥ªâà®­­ë¬ ¯ãçª®¬.� ®¤­®¬®¤®¢®¬ ¯à¨¡«¨¦¥­¨¨ ¯®«¥ ¢ ¢®«­®¢®¤¥ ¡ã-¤¥¬ ¨áª âì ¢ ¢¨¤¥ E = E0(z)	�(r?) � ei(!t�kz), £¤¥	� | ¬¥¬¡à ­­ ï äã­ªæ¨ï, ã¤®¢«¥â¢®àïîé ï ãà ¢-­¥­¨î �¥«ì¬£®«ìæ �?	� + �"!2c2 � k2�	� = 0:�®¤áâ ¢¨¢ íâ® ¢ëà ¦¥­¨¥ ¢ ¢®«­®¢®¥ ãà ¢­¥­¨¥, ¢ë-¯®«­¨¢ ãáà¥¤­¥­¨¥ ¯® ¡ëáâà®© ä §¥ æ¨ª«®âà®­­®-£® ¢à é¥­¨ï ¨ à §¤¥«¨¢  ¬¯«¨âã¤ã ¨ ä §ã ¢®«­ë(E0 = jE0j ei'), ¯®«ãç¨¬ á«¥¤ãîé¥¥ ãà ¢­¥­¨¥ ¢®§-¡ã¦¤¥­¨ï: d�d� = I ppz chX [2I 01(R)] cos(�); (3)£¤¥ I = !2p�04!2nN | ¯ à ¬¥âà â®ª , !2p = 4�e2n0m0 ;N |­®à¬  ¢®«­ë; � = � +�.� ãç¥â®¬ á ¬®á®£« á®¢ ­­®£® ¨§¬¥­¥­¨ï ä §ë¢®«­ë �d�d� = � I� ppz chX2I 0(R) sin(�)� á¨áâ¥¬ ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¢¬¥áâ¥ á ãà ¢­¥­¨¥¬ ¢®§¡ã¦¤¥-­¨ï ¨¬¥¥â ¢¨¤_p = ��� 
pz � n� cos � chX [2I 01(R)];_pz = n _
 = ��n ppz cos � chX [2I 01(R)];_� = 
pz � n + �pz + �� 
pz � n� sin � chX �2I1(R)R ��� I� ppz sin � chX [2I 01(R)];� _Y = �� ppzpn2 � 1 shX cos �[2I 01(R)];� _X = �pn2 � 1� 
pz � n+ �pz� shX cos �[2I1(R)];_� = I ppz chX [2I 01(R)] cos�; (4)£¤¥ ¢¬¥áâ® � ®áâ ¢«¥­® ®¡®§­ ç¥­¨¥ �.
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�¨á. 1. � ¢¨á¨¬®áâì ¢¥«¨ç¨­ n (1), 2I �10 (2), � (3) ¢ â®çª¥ á¨­åà®­¨§¬  (a) ¨ ¢¥«¨ç¨­ ¬ ªá¨¬ «ì­®£® ª¯¤ � (1),¯®¯¥à¥ç­®£® ¨¬¯ã«ìá  P (2), ¬ ªá¨¬ «ì­®£® « à¬®à®¢áª®£® à ¤¨ãá  R (á¬) (¡) ®â ¢¥¤ãé¥£® ¬ £­¨â­®£® ¯®«ï(" = 2; 25; «¨­¥©­ ï ¯«®â­®áâì â®ª  J = 1 ª�/á¬; E = 1 �í�; ¯®«ãè¨à¨­  ¢®«­®¢®¤  D = 1; 7 á¬; ¯®«ãè¨à¨­ ¢ ªãã¬­®£® ª ­ «  d = 0; 3 á¬)�à¨ ¨§¬¥­¥­¨¨ ¢¥¤ãé¥£® ¬ £­¨â­®£® ¯®«ï B ¨§-¬¥­ïîâáï §­ ç¥­¨ï (!; k) ¢ â®çª¥ á¨­åà®­¨§¬  ­ ¤¨á¯¥àá¨®­­®© å à ªâ¥à¨áâ¨ª¥. �  ®á­®¢ ­¨¨ ¯®«ã-ç¥­­ëå ¯à¨ à áç¥â¥ ¤¨á¯¥àá¨®­­®© å à ªâ¥à¨áâ¨ª¨§­ ç¥­¨© !; k ¬®¦­® ­ ©â¨ § ¢¨á¨¬®áâ¨ �(B) ¨ ¡¥§-à §¬¥à­ë¥ n(B), I(B) (à¨á. 1,a).2. �¥®à¨ï ��� �� ¢ ª¢ §¨¯«®áª®¬ ¯à¨¡«¨¦¥­¨¨� ª¢ §¨¯«®áª®¬ ¯à¨¡«¨¦¥­¨¨, ª®£¤  « à¬®à®¢á-ª¨© à ¤¨ãá ¬­®£® ¬¥­ìè¥ ¬ cèâ ¡  ¯®¯¥à¥ç­®© ­¥-®¤­®à®¤­®áâ¨ ��-¯®«ï [2], ­¥®¤­®à®¤­®áâìî ¬®¦­®¯à¥­¥¡à¥çì, â. ¥. ¯®«®¦¨âì R = 0, X = 0. � ãª § ­-­®¬ ¯à¨¡«¨¦¥­¨¨ ¯®«ãç¨¬ ãà ¢­¥­¨ïdpd� = ��� 
pz � n� cos �;d
d� = �� ppz cos � = 1n dpzd� ;d�d� = 
pz � n+ �pz + �ppz (
 � npz) sin� � Ip�pz sin �;d�d� = I ppz cos �: (5)�à ­¨ç­ë¥ ãá«®¢¨ï ¢ á«ãç ¥ ¯¥à¢®­ ç «ì­® ¯àï¬®-«¨­¥©­®£® ¯ãçª  § ¤ ¤¨¬ ¢ ¢¨¤¥ p = 0, pz = p0 == (
0 � 1)1=2, 
 = 
0, � = 0, � = �0. �¨áâ¥¬  ãà ¢-­¥­¨© á ãç¥â®¬ £à ­¨ç­ëå ãá«®¢¨© ¨¬¥¥â á«¥¤ãîé¨¥¨­â¥£à «ë:1�. 
 � ppz = 
0 � p0n ;2�. �2 � �20 = 2I(
0� 
),3�. �p sin � = �(
0 � 
) + � (
0 � 
)22 ,£¤¥ � = 
0 � p0n + �; � = (n2 � 1); � | ­ ç «ì­ ïà ááâà®©ª  á¨­åà®­¨§¬ ; � | ª®íää¨æ¨¥­â ­¥¨§®-åà®­­®áâ¨.

�á¯®«ì§ãï ¨­â¥£à «ë ¤¢¨¦¥­¨ï 2�, 3� ¨ á®®â­®-è¥­¨ï 
 = 
0� �(
0� 1); p2 = 
2� 1� p2z , ¨áå®¤­ãîá¨áâ¥¬ã ãà ¢­¥­¨© ¬®¦­® á¢¥áâ¨ ª ®¤­®¬ã ãà ¢­¥-­¨î ¤«ï ª¯¤ ¢§ ¨¬®¤¥©áâ¢¨ï �:d�d� = 1p0 � n(
0 � 1)���f[�20 + 2I(
0� 1)�](n2� 1)�(�l� �)���2(� + �(
0 � 1)�=2)2g1=2; (6)£¤¥ �l = 2
0n(n�0 � 1)(
0 � 1)(n2 � 1) | ¯à¥¤¥«ì­ë© ª¯¤. �§ íâ®-£® ãà ¢­¥­¨ï ­¥âàã¤­® ¯®«ãç¨âì ¨­ªà¥¬¥­â íªá¯®-­¥­æ¨ «ì­®£® ãá¨«¥­¨ï ­  «¨­¥©­®© áâ ¤¨¨ (�20 ! 0,� � �l 6 1): � = 1p0 (�20 � �2)1=2;�d�d� = ��; �20 = 2I(
0� 1)(n2 � 1)�l� :�§ à ¢¥­áâ¢  ­ã«î ¯à ¢®© ç áâ¨ ãà ¢­¥­¨ï (6) ¯®«ã-ç ¥âáï § ¢¨á¨¬®áâì ¬ ªá¨¬ «ì­®£® ª¯¤ ®â ­ ç «ì­®©à ááâà®©ª¨ á¨­åà®­¨§¬ .� á«ãç ¥ â®ç­®£® á¨­åà®­¨§¬  (� = 0) ¯à®á«¥¤¨¬¨§¬¥­¥­¨¥ ª¯¤, ¬ ªá¨¬ «ì­®£® ¯®¯¥à¥ç­®£® ¨¬¯ã«ì-á  P ¨ ¬ ªá¨¬ «ì­®£® « à¬®à®¢áª®£® à ¤¨ãá  R ¢§ ¢¨á¨¬®áâ¨ ®â ¢¥«¨ç¨­ë ¢¥¤ãé¥£® ¬ £­¨â­®£® ¯®-«ï. �â¨ § ¢¨á¨¬®áâ¨ ¯à¥¤áâ ¢«¥­ë ­  à¨á. 1,¡. �¨¤­®,çâ® ¬ ªá¨¬ã¬ ª¯¤ ¨¬¥¥â ¬¥áâ® ¯à¨ ¬ «ëå §­ ç¥­¨ïå¬ £­¨â­®£® ¯®«ï ¨ á®®â¢¥âáâ¢ã¥â ¡®«ìè¨¬ §­ ç¥­¨-ï¬ « à¬®à®¢áª®£® à ¤¨ãá , ¯à¥¢ëè îé¨¬ ¯®«ãè¨-à¨­ã ¢ ªãã¬­®£® § §®à , çâ® á®®â¢¥âáâ¢ã¥â ®á¥¤ ­¨î¯ãçª  ­  ¯®¢¥àå­®áâì ¤¨í«¥ªâà¨ª . � à®áâ®¬ ¬ £­¨â-­®£® ¯®«ï « à¬®à®¢áª¨© à ¤¨ãá ã¡ë¢ ¥â ¨ ®á¥¤ ­¨¥¬®¦¥â ¯à¥ªà â¨âìáï. �¤­ ª® ª¯¤ ¯à¨ íâ®¬ ã¬¥­ìè -¥âáï ¨§-§  ®á« ¡«¥­¨ï á¢ï§¨ ¯ãçª  á® áâàãªâãà®© ¯à¨à®áâ¥ ª®íää¨æ¨¥­â  § ¬¥¤«¥­¨ï ¢®«­ë (á¬. à¨á. 1,a).



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü3 213. �á®¡¥­­®áâ¨ ¢§ ¨¬®¤¥©áâ¢¨ï ¢ ¯à¨¡«¨¦¥­¨¨á« ¡®© ­¥®¤­®à®¤­®áâ¨� áá¬®âà¨¬ ®á®¡¥­­®áâ¨  ­®¬ «ì­®£® íää¥ªâ �®¯«¥à  ¢ ¯à¨¡«¨¦¥­¨¨ á« ¡®© ­¥®¤­®à®¤­®áâ¨ ¯®-«ï (R 6 1). �à ¢­¥­¨ï ¨ ¬¥â®¤ à áç¥â  ª¯¤ á¨áâ¥¬ë ­ «®£¨ç­ë â¥¬, ª®â®àë¥ ¯à¨¢®¤¨«¨áì ¢ëè¥. � ãª -§ ­­®¬ ¯à¨¡«¨¦¥­¨¨ ¯à¥¤áâ ¢¨¬ äã­ªæ¨¨ �¥áá¥«ïà §«®¦¥­¨ï¬¨ 2I 01(R) � 1 + 3R28 ;2I1(R)R � 1 + R28 ;I1(R)RI 01(R) � �1� 3R28 ��1 + R28 � : (7)�à¨ íâ®¬ ¯à ¢ãî ç áâì âà¥âì¥£® ¨­â¥£à «  ¤¢¨¦¥-­¨ï (3�)�p chX sin � = � 
Z
0 (
 � pzn + �)2I 01(R) d
¬®¦­® ¢ëç¨á«¨âì  ­ «¨â¨ç¥áª¨ ¢ ¢¨¤¥ ¯®«¨­®¬  ¨§ ¯¨á âì ãà ¢­¥­¨¥ ¤«ï ª¯¤ ¢ ¢¨¤¥d�d� = �1 + 38R2�� 1p0 � n(
0 � 1)���n��20 + 2I(
0�1)�� (n2�1)�(�l��)(
0�1) ch2X��(�p sin � chX)2o1=2�; (8)£¤¥ R2 = (n2 � 1)2�2 (
0 � 1)2(�l � �)�.� ªá¨¬ã¬ ª¯¤ á®®â¢¥âáâ¢ã¥â à ¢¥­áâ¢ã ­ã«î ¯à -¢®© ç áâ¨ (8), £¤¥ ¢ëà ¦¥­¨¥ (�p chX � sin �) ¯à¥¤-áâ ¢«ï¥â á®¡®© ¯®«¨­®¬ ç¥â¢¥àâ®£® ¯®àï¤ª  ¯® �. �â-áî¤  ¬®¦­® ¯®«ãç¨âì § ¢¨á¨¬®áâì ¬ ªá¨¬ «ì­®£®ª¯¤ ®â à ááâà®©ª¨ �(�); ®â¬¥â¨¬, çâ® ¢ àï¤¥ à¥¦¨¬®¢ à£ã¬¥­â äã­ªæ¨¨ �¥áá¥«ï ­¥ ¬ « ¨ ¨á¯®«ì§®¢ ­­®¥à §«®¦¥­¨¥ ­¥ª®àà¥ªâ­®, ¯®íâ®¬ã á®®â¢¥âáâ¢ãîé¨¥§­ ç¥­¨ï ­¥®¡å®¤¨¬® à áá¬ âà¨¢ âì ª ª ª ç¥áâ¢¥­-­ë¥. �à¨ ¢ëá®ª¨å ª¯¤ ãç¥â ¯®¯¥à¥ç­®© ­¥®¤­®à®¤-­®áâ¨ ¯®«ï ­¥®¡å®¤¨¬,   ¥¥ ¢«¨ï­¨¥ áãé¥áâ¢¥­­® § -¢¨á¨â ®â à¥¦¨¬  à ¡®âë ��� ��. �à¨ íâ®¬ ¢¢¥á-â¨ ª ª®©-«¨¡®  ­ «¨â¨ç¥áª¨© ªà¨â¥à¨© ¤«ï ®¯à¥¤¥-«¥­¨ï ®¡« áâ¨ ¯à¨¬¥­¨¬®áâ¨ ª¢ §¨¯«®áª®£® ¯à¨¡«¨-¦¥­¨ï ®ª §ë¢ ¥âáï § âàã¤­¨â¥«ì­ë¬.�®«ãç¨¬ ¨­ªà¥¬¥­â íªá¯®­¥­æ¨ «ì­®£® ãá¨«¥­¨ï­  «¨­¥©­®© áâ ¤¨¨ (�20 ! 0, � � �l 6 1):� = 1p0 ��20 � �2�1=2 ; �20 = 2I(
0�1)(n2�1)�l�ch2X:�¨¤­®, çâ® ¯à¨ ã¢¥«¨ç¥­¨¨ ª®®à¤¨­ âë ¢¥¤ãé¥£®æ¥­âà  X ¨­ªà¥¬¥­â à áâ¥â, çâ® á¢ï§ ­® á ¢®§à áâ -­¨¥¬ á¢ï§¨ ¯ãçª  á® áâàãªâãà®© ¯à¨ ¯à¨¡«¨¦¥­¨¨ª ­¥©.

4. �¥¦¨¬ë ��� �� á ¯ãçª®¬ ª®­¥ç­®© â®«é¨­ë�  ®á­®¢ ­¨¨ ç¨á«¥­­®£® à¥è¥­¨ï á¨áâ¥¬ë ãà ¢-­¥­¨© (4) ¯à®á«¥¤¨¬ ¯®¢¥¤¥­¨¥ âà ¥ªâ®à¨© í«¥ªâà®-­®¢, ª¯¤, ª®íää¨æ¨¥­â  ãá¨«¥­¨ï ¯® ¤«¨­¥ á¨áâ¥¬ë(¤«¨­  ¢®«­®¢®¤  100 á¬) ¢ § ¢¨á¨¬®áâ¨ ®â ¢¥«¨ç¨­ë¢¥¤ãé¥£® ¬ £­¨â­®£® ¯®«ï ¨ ­ ç «ì­®© ¬®é­®áâ¨¢®«­ë H01. � ªá¨¬ «ì­ë¥ §­ ç¥­¨ï ª¯¤ ãá¨«¨â¥«ï �á®®â¢¥âáâ¢ãîâ á« ¡ë¬ ¢¥¤ãé¨¬ ¯®«ï¬, ¢ ª®â®àëå,®¤­ ª®, ®¡­ àã¦¥­® ®á¥¤ ­¨¥ í«¥ªâà®­®¢ ­  ¯®¢¥àå-­®áâì ¤¨í«¥ªâà¨ª  ¢ ¢®«­®¢®¤¥ ¨§-§  ¡®«ìè®£® « à-¬®à®¢áª®£® à ¤¨ãá , çâ® ­  ¯à ªâ¨ª¥, ¥áâ¥áâ¢¥­­®,­¥¤®¯ãáâ¨¬®.�®íâ®¬ã ª¯¤ á¨áâ¥¬ë ¢ ®¡« áâ¨ ¬ £­¨â­ëå ¯®«¥©,£¤¥ ®á¥¤ ­¨¥ ¯à¥ªà â¨âáï, ®ª §ë¢ ¥âáï áãé¥áâ¢¥­­®¬¥­ìè¥ ¬ ªá¨¬ «ì­®£®. �«ï â®­ª®£® ¯ãçª  (X0(t == 0) = 0, «¨­¥©­ ï ¯«®â­®áâì â®ª  J = 1 ª�/á¬,E = 1 �í�) ¨ ¢ë¡à ­­ëå £¥®¬¥âà¨ç¥áª¨å à §¬¥à®¢D = 1; 7 á¬, d = 0; 3 á¬ ¯®«ãç¥­ë § ¢¨á¨¬®áâ¨ �(ªà¨¢ ï 1), G (ªà¨¢ ï 2), ¯à¥¤áâ ¢«¥­­ë¥ ­  à¨á. 2,a.�«¥¢  ®â ¢¥àâ¨ª «ì­®© ¯àï¬®© ­ å®¤¨âáï ®¡« áâì,á®®â¢¥âáâ¢ãîé ï ®á¥¤ ­¨î. �¨ªá¨àãï ¢¥«¨ç¨­ã ¯®-«ï, ¯à¨ ª®â®à®© ­¥â ®á¥¤ ­¨ï (B = 0; 41 �«), ¨ ¨§¬¥-­ïï ¢å®¤­ãî ¬®é­®áâì ¢®«­ë (Pin = 0�100 ª�â/á¬),®¯à¥¤¥«¨¬ à¥ «ì­® ¢®§¬®¦­ë© ª¯¤. � ªá¨¬ã¬ ªà¨-¢®© �(Pin) = 12%, ¨§®¡à ¦e­­®© ­  à¨á. 2,¡, á®®â¢¥â-áâ¢ã¥â Pin = 55 ª�â/á¬, ¯à¨ íâ®¬ ¤«¨­  ãá¨«¨¢ ¥¬®©¢®«­ë � à ¢­  2,2 á¬.�ãç®ª ª®­¥ç­®© â®«é¨­ë (¯®«ãè¨à¨­  a == 0; 15 á¬) ¬®¤¥«¨à®¢ «áï ª®­¥ç­ë¬ ç¨á«®¬ ªàã¯­ëåç áâ¨æ, à ¢­®¬¥à­® à á¯à¥¤¥«¥­­ëå ¯® ­ ç «ì­ë¬ª®®à¤¨­ â ¬ ¢¥¤ãé¨å æ¥­âà®¢. �à¨ íâ®¬ ¨§-§  ¯®-¯¥à¥ç­®© ­¥®¤­®à®¤­®áâ¨ á¢ï§¨ ¯ãçª  á® áâàãªâãà®©¢ ¯à®æ¥áá¥ ¢§ ¨¬®¤¥©áâ¢¨ï ¯à®¨áå®¤¨â úà áá«®¥­¨¥û¯ãçª .� áá¬ âà¨¢ «¨áì à¥¦¨¬ë ãá¨«¥­¨ï ¤«ï à §«¨ç­ëå£¥®¬¥âà¨ç¥áª¨å à §¬¥à®¢ á¨áâ¥¬ë ¨ í­¥à£¨© í«¥ª-âà®­®¢.�¬¥­ìè¥­¨¥ ¤«¨­ë ¢®«­ë ¢®§¬®¦­® ¯à¨ ã¬¥­ì-è¥­¨¨ â®«é¨­ë ¤¨í«¥ªâà¨ª . �¡­ àã¦¥­®, çâ® áã¬¥­ìè¥­¨¥¬ ¤«¨­ë ¢®«­ë ¤®áâ¨¦¨¬ë¥ §­ ç¥­¨ï ª®-íää¨æ¨¥­â  ãá¨«¥­¨ï ¨ ª¯¤ ã¬¥­ìè îâáï ¤® 10% ¨­¨¦¥.�à¨ ã¢¥«¨ç¥­¨¨ í­¥à£¨¨ í«¥ªâà®­®¢ ¤® E == 1; 5 �í� ¯à¨ D = 0; 6 á¬, d = 0; 3 á¬, � = 0; 8 á¬(ªà¨¢ ï 3 ¨ ªà¨¢ ï 4 ­  à¨á. 2) ¯à®¨áå®¤¨â á¤¢¨£ £à -­¨æë ®á¥¤ ­¨ï ¢ ®¡« áâì ¡®«ìè¨å ¬ £­¨â­ëå ¯®«¥©(B = 0; 6 �«),   ¬ ªá¨¬ «ì­ë© ª¯¤ á®åà ­ï¥âáï ­ â®¬ ¦¥ ãà®¢­¥ ¯à¨ ã¢¥«¨ç¥­¨¨ ¢å®¤­®© ¬®é­®áâ¨(� = 12%, Pin = 70 ª�â/á¬).�¢¥«¨ç¥­¨¥ è¨à¨­ë ¢ ªãã¬­®£® § §®à  ¯à¨¢®¤¨âª ®á« ¡«¥­¨î á¢ï§¨ ¯ãçª  á® áâàãªâãà®© ¨ ¯ ¤¥­¨îãá¨«¥­¨ï ¨ ª¯¤ ¯à¨ â®© ¦¥ ¢å®¤­®© ¬®é­®áâ¨. �¤­ -ª® ã¢¥«¨ç¥­¨¥ Pin ¤® 290 ª�â/á¬ ¯à¨¢®¤¨â ª � = 12%.�â¬¥â¨¬, çâ® ¢ ãª § ­­ëå á«ãç ïå ã¬¥­ìè¥­¨¥è¨à¨­ë ¢ ªãã¬­®£® § §®à  ¯à¨¢®¤¨«® «¨èì ª á¤¢¨£ã£à ­¨æë ®á¥¤ ­¨ï ¯à¨ â®¬ ¦¥ ª¯¤.
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�¨á. 2. � ¢¨á¨¬®áâ¨ ª¯¤ � ¨ ª®íää¨æ¨¥­â  ãá¨«¥­¨ï G ®â ¬ £­¨â­®£® ¯®«ï (a) ¨ ®â ¢å®¤­®© ¬®é­®áâ¨ (¡):� (1), G (2) (â®­ª¨© ¯ãç®ª; G = 10 lg(Pout=Pin), £¤¥ Pout | ¢ëå®¤­ ï ¬®é­®áâì ¨§«ãç¥­¨ï; D = 1; 7 á¬;d = 0; 3 á¬; ¤«ï à¨á. 2,a P = 50 ª�â/á¬); � (3), G (4) (¯ãç®ª á ¯®«ãè¨à¨­®© a = 0; 15 á¬ ¨ D = 0; 6 á¬,d = 0; 3 á¬, E = 1; 5 MíB)� ª¨¬ ®¡à §®¬, ¯à¨ ®¯â¨¬¨§ æ¨¨ ¯ à ¬¥âà®¢��� ­   ­®¬ «ì­®¬ íää¥ªâ¥ �®¯«¥à  ­¥®¡å®¤¨¬®ãç¨âë¢ âì ª®­¥ç­®áâì « à¬®à®¢áª¨å à ¤¨ãá®¢ í«¥ª-âà®­®¢ ¨ ¯®¯¥à¥ç­ãî ­¥®¤­®à®¤­®áâì ���-¯®«ï.�¨â¥à âãà 1. �¨­§¡ãà£ �.�. // �§¢. ¢ã§®¢, � ¤¨®ä¨§¨ª . 1979. 22, ü 4.�. 470. 2. �ãà å®¢áª¨© �.�. // � ¤¨®â¥å­. ¨ í«¥ªâà®­¨ª . 1984. 29,ü 5. C. 956.3. �¨¤¥­ª® �.�., �®à¨á®¢ �.�., �®¬¥­ª® �.�. ¨ ¤à. // �¨áì¬ ¢ ���. 1983. 9, ü21. C. 1331.4. � «ã§® �.�., � ­ ¢¥æ �.�., �«¥¯ª®¢ �.�., �«¥âîèª¨­ �.�.// ���. 1982. 52. ü8. C. 1681.�®áâã¯¨«  ¢ p¥¤ ªæ¨î27.06.97


