
42 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò4��� 531.5 ����������� ���������� �������������� ������������ �������������������� ������ ����.�. � á¨«¥ª®(ª ä¥¤à  ®¡é¥© ï¤¥à®© ä¨§¨ª¨)E-mail: vasilenko@depni.sinp.msu.ru� à ¬ª å ª« áá¨ç¥áª®© £à ¢¨â æ¨¨ ¨§ãç¥® ®¡à §®¢ ¨¥ «®¢ãè¥ç®© ¯®¢¥àå®áâ¨ ¢ D -¬¥à-®¬ ¯à®áâà áâ¢¥-¢à¥¬¥¨ ¯à¨ «®¡®¢®¬ áâ®«ª®¢¥¨ï ¤¢ãå ã«ìâà à¥«ïâ¨¢¨áâáª¨å ç áâ¨æ,ª®â®àë¥ ®¯¨áë¢ îâáï ª ª ã¤ àë¥ ¢®«ë �©ç¥«ì¡ãà£ {�¥ªá« . �® ¢ãâà¥¥© ®¡« áâ¨ ¬¥¦¤ã¢®« ¬¨  ©¤¥ ¢¨¤ «®¢ãè¥ç®© ¯®¢¥àå®áâ¨ ¨§ ãá«®¢¨ï «®ª «ì®© ¬ ªá¨¬ «ì®áâ¨ ¥¥ ®¡ê¥¬ .�ä®à¬ã«¨à®¢ ë  ¤¥ª¢ âë¥ £à ¨çë¥ ãá«®¢¨ï ¥¯à¥àë¢®áâ¨   äà®â å. �®«ãç¥ë ¨ ¯à®-  «¨§¨à®¢ ë § ¢¨á¨¬®áâ¨, ®¯¨áë¢ îé¨¥ ä®à¬¨à®¢ ¨¥ ¨ ¢à¥¬¥ãî ¤¨ ¬¨ªã £®à¨§®â .�¢¥¤¥¨¥� ¯®á«¥¤¥¥ ¢à¥¬ï ¯à®ï¢«ï¥âáï § ç¨â¥«ìë©¨â¥à¥á ª ¯à®æ¥áá ¬ ®¡à §®¢ ¨ï ç¥àëå ¤ëà ¯à¨áâ®«ª®¢¥¨ïå ã«ìâà à¥«ïâ¨¢¨áâáª¨å ç áâ¨æ. �®§-¬®¦®áâì íâ®£® ¡ë«  ®â¬¥ç¥  ¢ à ¡®â å �¬ â¨,�¨ ä «®¨, �¥¥æ¨ ® [1] ¨ �®®äâ  [2]. � à ¡®â¥ [3]�à¥äì¥¢ , �¨è¢  â  ¨ �®«®¢¨ç ¨áá«¥¤®¢ «¨ ¯®-¤®¡ãî § ¤ çã, ¨á¯®«ì§ãï ¤ã «ì®áâì � ¤à á¥ª -à {�¥àà à¨{�á â®¯ã«®á  ¬¥¦¤ã à¥è¥¨¥¬ �¥àà ¤«ï ç¥à®© ¤ëàë ¨ áâ «ª¨¢ îé¨¬¨áï ¯«®áª¨¬¨£à ¢¨â æ¨®ë¬¨ ¢®« ¬¨. �®¢ë© ¨â¥à¥á ª ¯à®¡-«¥¬¥ ¢®§¨ª ¯®á«¥ ¯à¥¤«®¦¥®£® �àª ¨{� ¬¥¤®¬,�¨¬®¯ã«®á®¬ ¨ �¢ «¨ [4] à §à¥è¥¨ï ¯à®¡«¥¬ë¨¥à àå¨¨, ®á®¢ ®£®   ¢¢¥¤¥¨¨ ¤®¯®«¨â¥«ìëå¨§¬¥à¥¨©, á ¯à®âï¦¥®áâìî, ¯à¥¢ëè îé¥© å -à ªâ¥àë© à §¬¥à á« ¡®£® ¢§ ¨¬®¤¥©áâ¢¨ï. � íâ®¬á«ãç ¥ ¢¥«¨ç¨  ¬ ááë �« ª  ¬®¦¥â á®áâ ¢¨âì ¥-áª®«ìª® �í�, çâ® ¯®§¢®«¨«® ¡ë ®¡ àã¦¨âì á¢ï§ -ë¥ á áãé¥áâ¢®¢ ¨¥¬ ¤®¯®«¨â¥«ìëå ¨§¬¥à¥¨©íää¥ªâë ¢ íªá¯¥à¨¬¥â å á ª®á¬¨ç¥áª¨¬¨ «ãç ¬¨ ¨ áâà®ä¨§¨ç¥áª¨å  ¡«î¤¥¨ïå.� à ¡®â¥ [5] �à¤«¨ ¨ �¨¤¤¨£á à §¢¨«¨ ¯®¤å®¤,®á®¢ ë©   ¨á¯®«ì§®¢ ¨¨ «®¢ãè¥ç®© ¯®¢¥àå-®áâ¨ [6, 7], ¢ D -¬¥à®© £à ¢¨â æ¨¨ ¤«ï ¢ëç¨á-«¥¨ï á¥ç¥¨ï à®¦¤¥¨ï ç¥à®© ¤ëàë ¯à¨ áâ®«ª-®¢¥¨¨ ¤¢ãå ¡¥§¬ áá®¢ëå ¢ëá®ª®í¥à£¨çëå ç á-â¨æ, ª®â®àë¥ ®¯¨áë¢ «¨áì ª ª ã¤ àë¥ ¢®«ë �©-ç¥«ì¡ãà£ {�¥ªá«  [8, 9]. � à ¡®â¥ [10] �®è¨® ¨� ¬¡ã ¨áá«¥¤®¢ «¨ íâã ¦¥ § ¤ çã ¢ á«ãç ¥ «®¡®-¢®£® áâ®«ª®¢¥¨ï, ¨á¯®«ì§ãï á¥ç¥¨¥ T = const¯à®áâà áâ¢ -¢à¥¬¥¨ ¢ ®¡« áâ¨ ¬¥¦¤ã ¢®« ¬¨ ¤«ï®¯¨á ¨ï ¯à®æ¥áá  ä®à¬¨à®¢ ¨ï £®à¨§®â . �¤ -ª® ¢ ª ç¥áâ¢¥ £à ¨çëå ãá«®¢¨©   ¯®¢¥àå®áâ¨ã¤ àëå ¢®« ®¨ ¢ë¡à «¨ ãá«®¢¨ï ¥¯à¥àë¢®áâ¨¯à®¨§¢®¤ëå, çâ® ¯à¨¢¥«® ª à §àë¢ã «®¢ãè¥ç®©¯®¢¥àå®áâ¨. �®áª®«ìªã ¯®á«¥¤ïï ¤®«¦  ¡ëâì ¥-¯à¥àë¢®© [6, 7], ¨å ¯®á«¥¤ãîé¨¥ à áç¥âë ä¨§¨ç¥-áª¨ ¥¢¥àë.� ¤ ®© à ¡®â¥, ¯®á¢ïé¥®© ¨§ãç¥¨î â®©¦¥ § ¤ ç¨, ¨á¯®«ì§ã¥âáï   «®£¨ç®¥ [10] á¥ç¥¨¥

¯à®áâà áâ¢ -¢à¥¬¥¨ ¤«ï   «¨§  ¯®ï¢«¥¨ï ¨ í¢®-«îæ¨¨ ¥¯à¥àë¢®© «®¢ãè¥ç®© ¯®¢¥àå®áâ¨. � ¥§ ¢¨á¨¬ë© ¢ë¢®¤ ãà ¢¥¨ï ¤«ï «®¢ãè¥ç®© ¯®-¢¥àå®áâ¨, ¯à®ïáïîé¨© ¥¥ á¢ï§ì á ¬¨¨¬ «ìë¬¨¯®¢¥àå®áâï¬¨.�â®«ª®¢¥¨¥ á ¥ã«¥¢ë¬ ¯à¨æ¥«ìë¬ ¯ à ¬¥â-à®¬ à áá¬®âà¥® ¢ à ¡®â¥ [11] ¤«ï á«ãç ï D = 4 .�¥âà¨ª � áá¬®âà¨¬ ¤¢¥ ã«ìâà à¥«ïâ¨¢¨áâáª¨¥ ç áâ¨æë,¤¢¨¦ãé¨¥áï ¢ ¯à®áâà áâ¢¥ �¨ª®¢áª®£® á ª®-®à¤¨ â ¬¨ (�t; �z; �xi) ¢¤®«ì ®á¨ �z  ¢áâà¥çã ¤àã£¤àã£ã á ã«¥¢ë¬ ¯à¨æ¥«ìë¬ ¯ à ¬¥âà®¬ ( �xi = 0).�¢¥¤¥¬ ª®®à¤¨ âë á¢¥â®¢®£® ª®ãá : �u = �t � �z;�v = �t+�z . � ¯à¥¤¥«ì®¬ ã«ìâà à¥«ïâ¨¢¨áâáª®¬ á«ãç ¥¤«ï ç áâ¨æë á ¨áç¥§ îé¥ ¬ «®© ¬ áá®© ¨ ä¨ªá¨à®-¢ ®© í¥à£¨¥© � , ¤¢¨¦ãé¥©áï ¢  ¯à ¢«¥¨¨ +z ,¬¥âà¨ª  ®¯¨áë¢ ¥âáï à¥è¥¨¥¬ ¤«ï ã¤ à®© ¢®«ë�©ç¥«ì¡ãà£ {�¥ªá«  [8]ds2 =�d�ud�v + d�xi2 +�(�xi)�(�u)d�u2: (1)�ãªæ¨ï � § ¢¨á¨â â®«ìª® ®â ¯®¯¥à¥ç®£® à ¤¨ãá �r =p�xi�xi , ¨¬¥¥â ¢¨¤�=�2a ln(�r) ¯à¨ D = 4;� = 2aD�3(D� 4)�rD�4 ¯à¨ D > 4;a=�8�GD�
D�3 �1=(D�3) ; (2)£¤¥ 
D�3 | ®¡ê¥¬ ¥¤¨¨ç®© (D�3)-¬¥à®© áä¥àë¨ GD | D -¬¥à ï £à ¢¨â æ¨® ï ¯®áâ®ï ï. �¨-£ã«ïà®áâì ¢ ¬¥âà¨ª¥ (1) ¬®¦® ãáâà ¨âì ¢¢¥¤¥¨¥¬®¢ëå ª®®à¤¨ â (u; v; xi ):�u= u; �v = v+��(u) + u�(u)(r�)24 ;�xi = xi + u2ri�(x)�(u); (3)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò4 43(§¤¥áì � | äãªæ¨ï �¥¢¨á ©¤ ). � íâ¨å ª®®à¤¨- â å £¥®¤¥§¨ç¥áª¨¥ ¨ ¨å ª á â¥«ìë¥ ¥¯à¥àë¢ë  äà®â¥ ¢®«ë ¯à¨ u = 0 . �¥âà¨ª  (1) ï¢«ï¥âáï¯«®áª®© ¢¥§¤¥, ªà®¬¥ äà®â  ¢®«ë ¯à¨ u = 0 .�®íâ®¬ã ¬¥âà¨ªã ¤«ï ¤¢ãå ã¤ àëå ¢®« ¤«ï ¬®-¬¥â®¢ ¢à¥¬¥¨ �t < 0 , ¯à¥¤è¥áâ¢ãîé¨å áâ®«ª®¢¥-¨î, ¬®¦® ¯®«ãç¨âì, ®¡ê¥¤¨¨¢ (1) á   «®£¨ç®©¬¥âà¨ª®© ¤«ï ç áâ¨æë, ¤¢¨¦ãé¥©áï ¢¤®«ì �v = 0¢  ¯à ¢«¥¨¨ �z , ¨ ®â®¦¤¥áâ¢¨¢ ®¡« áâ¨ ¬¥¦¤ã¢®« ¬¨. � ª®®à¤¨ â å (3) ®¡ê¥¤¨¥ ï ¬¥âà¨ª ¨¬¥¥â ¢¨¤ds2 =�du dv+ �HuikHujk +HvikHvjk � �ij� dxidxj ; (4)Huij = �ij + 12 @2�(x)@xi@xj u�(u);Hvij = �ij + 12 @2�(x)@xi@xj v�(v): (5)�ãâà¥ïï «®¢ãè¥ç ï ¯®¢¥àå®áâì�à¨â¥à¨¥¬ ®¡à §®¢ ¨ï ç¥à®© ¤ëàë ¯à¨ áâ®«ª-®¢¥¨¨ ç áâ¨æ á«ã¦¨â ¯®ï¢«¥¨¥ ®¡« áâ¨ ¯à®-áâà áâ¢ , ª®â®àãî ¥ ¬®£ãâ ¯®ª¨ãâì á¢¥â®¢ë¥«ãç¨. �à ¨æ¥© íâ®© ®¡« áâ¨ ¨ ï¢«ï¥âáï «®¢ãè¥ç ï¯®¢¥àå®áâì. �®«¥¥ áâà®£®¥ ®¯à¥¤¥«¥¨¥ á«¥¤ãî-é¥¥ [6]: «®¢ãè¥ç ï ¯®¢¥àå®áâì T | íâ® § ¬ªã-â ï ¯à®áâà áâ¢¥®¯®¤®¡ ï (D � 2)-¯®¢¥àå®áâì,â ª ï, çâ® á¢¥â®¢ë¥ £¥®¤¥§¨ç¥áª¨¥, ¯¥à¥á¥ª îé¨¥ ¥¥®àâ®£® «ì®, «®ª «ì® áå®¤ïâáï ¢  ¯à ¢«¥¨¨ ¡ã-¤ãé¥£®. �§ ®¯à¥¤¥«¥¨ï á«¥¤ã¥â, çâ® ®¡ê¥¬ ¯¥à¥¥-á¥®© (D� 2)-¯®¢¥àå®áâ¨, ®¡à §®¢ ®© â®çª ¬¨®àâ®£® «ìëå ª T ã«¥¢ëå £¥®¤¥§¨ç¥áª¨å, à á¯®-«®¦¥ë¬¨   à ¢ëå à ááâ®ï¨ïå ®â T , ¤®«¦¥ã¬¥ìè âìáï ¯à¨ ã¤ «¥¨¨ ®â T .� «¥¥ ¬ë ¡ã¤¥¬ ¨á¯®«ì§®¢ âì á«¥¤ãîé¥¥ á¥ç¥¨¥¯à®áâà áâ¢ -¢à¥¬¥¨: ®¡« áâì I : (t = z; t 6 T ) ;®¡« áâì II : (t = T; T 6 z 6 �T ) ; ®¡« áâì III :(t=�z; t6 T ) . �¤¥áì T 6 0 ¨ áâ®«ª®¢¥¨¥ ç áâ¨æ¯à®¨áå®¤¨â ¯à¨ (T = 0; z = 0).�®£« á® ¢ë¡à ®¬ã á¥ç¥¨î «®¢ãè¥çãî ¯®-¢¥àå®áâì M ¢ ®¡« áâ¨ II ¬®¦® ®¯à¥¤¥«¨âì á®-®â®è¥¨ï¬¨: t = T = const; z = �f(r); � = sgn z .�ã«¥¢ë¥ ®à¬ «¨ N ª íâ®© ¯®¢¥àå®áâ¨ ¨¬¥îâ ¢¨¤(f 0 = df=dr , "=�1)N("; �) = �N t; N z; N r; N'� ("; �) == "1; � "�p1 + f 02 ; "f 0p1 + f 02 ; 0# : (6)�ã«¥¢ ï £¥®¤¥§¨ç¥áª ï, ®à¬ «ì® ¯¥à¥á¥ª îé ï«®¢ãè¥çãî ¯®¢¥àå®áâì ¢ â®çª¥ (T; z0 = f(r0) �� f0; r0; '0 ), ï¢«ï¥âáï ¯àï¬®© «¨¨¥©, ®¯¨áë¢ ¥¬®©ãà ¢¥¨ï¬¨t= T + �; z = �f0 � � "�p1 + f 020 ;r = r0 + � "f 00p1 + f 020 ; '='0: (7)

�®¤®¡ë¥ £¥®¤¥§¨ç¥áª¨¥ ¯¥à¥®áïâ «®¢ãè¥çãî¯®¢¥àå®áâìM   à ááâ®ï¨¥ � . �¡®§ ç¨¬ ¯¥à¥¥-á¥ãî ¯®¢¥àå®áâì ç¥à¥§ M("; �) . �¥ ®¡ê¥¬ S("; �)à ¢¥ S("; �) = 
D�3 Z rD�3 dl; (8)£¤¥ dl | í«¥¬¥â ®¡à §ãîé¥© ¯®¢¥àå®áâ¨ M("; �)¢ ¯«®áª®áâ¨ (z; r ), ª®â®àë©, á®£« á® (7), ¬®¦¥â ¡ëâì¢ëà ¦¥ ç¥à¥§ ¥ § ¢¨áïé¨© ®â � í«¥¬¥â dr0 ª ªdl =pdr2 + dz2 =s� drdr0�2 +� dzdr0�2 dr0 ==q1 + f 020 "1 + �"f 000�1 + f 020�3=2# dr0: (9)�«ï ¬ «ëå � ¢ëà ¦¥¨¥ (8) ¬®¦¥â ¡ëâì § ¯¨á ® ¢ä®à¬¥S("; �) = 
D�3 Z rD�30 q1 + f 020 ��8<:1+ �"q1 + f 020 �(D� 3)f 00r0 + f 0001 + f 020 �+O(�2)9=; dr0:(10)�®£« á® ®¯à¥¤¥«¥¨î «®¢ãè¥ç®© ¯®¢¥àå®áâ¨,ãà ¢¥¨¥ ¤«ï äãªæ¨¨ f(r) ¬®¦® ¯®«ãç¨âì ¨§âà¥¡®¢ ¨ï, çâ®¡ë ¤«ï ¬ «ëå � ®¡ê¥¬ S("; �) ã¬¥ì-è «áï ¯à¨ ã¢¥«¨ç¥¨¨ � ¤«ï ®¡®¨å § ç¥¨© "=�1 .�¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ íâ®£® ï¢«ï¥âáï à ¢¥áâ¢®ã«î «¨¥©®£® ¯® � ç«¥  ¢ ¯à ¢®© ç áâ¨ á®®â®-è¥¨ï (10). �â¥£à¨à®¢ ¨¥ ¯®«ãç îé¥£®áï ãà ¢¥-¨ï ¤ ¥â ï¢ãî ä®à¬ã á®®â®è¥¨ï, ®¯¨áë¢ îé¥£®¢ãâà¥îî «®¢ãè¥çãî ¯®¢¥àå®áâìz = �R r=RZ1 d�p�2(D�3) � 1 ; (11)£¤¥ R = R(T ) | à ¤¨ãá ¯®¢¥àå®áâ¨ ¯à¨ z = 0 .� á«ãç ¥ D = 4 ¯®¢¥àå®áâì ¯à¥¤áâ ¢«ï¥â á®¡®©ª â¥®¨¤: r =R cosh (z=R) .�®à¬¨à®¢ ¨¥ «®¢ãè¥ç®© ¯®¢¥àå®áâ¨� â®çª¨ §à¥¨ï  ¡«î¤ â¥«ï, ¢® ¢¥è¨å ®¡« á-âïå ( jzj>�t) áâ®«ª®¢¥¨¥ ¯à®¨áå®¤¨â ¯à¨�u=+0; �v =+0: (12)�®áª®«ìªã ¬¥âà¨ª  ¢ íâ¨å ®¡« áâïå ¬¨ª®¢áª ï ¨§ ¤ ç   ªá¨ «ì® á¨¬¬¥âà¨ç , â® ã«¥¢ë¥ £¥®¤¥-§¨ç¥áª¨¥ ®àâ®£® «ìë¥ ¯«®áª®áâ¨ (12) ï¢«ïîâáï¯ à ««¥«ìë¬¨ ¯àï¬ë¬¨, ¨¬¥îé¨¬¨ ã«¥¢®¥ áå®¦-¤¥¨¥. � ª¨¬ ®¡à §®¬, ¯«®áª®áâì (12) ã¤®¢«¥â¢®àï¥âãá«®¢¨ï¬, ¯à¥¤êï¢«ï¥¬ë¬ ª «®¢ãè¥ç®© ¯®¢¥àå®-áâ¨, ¨ ãà ¢¥¨ï (12) ¬®¦® à áá¬ âà¨¢ âì ª ªá®®â®è¥¨ï, ®¯à¥¤¥«ïîé¨¥ ¥¥ ¢¨¤   äà®â å, â. ¥.¢ ®¡« áâïå I ¨ III . � ®¢ëå ª®®à¤¨ â å (u; v; r; 'k )



44 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò4ãà ¢¥¨ï «®¢ãè¥ç®© ¯®¢¥àå®áâ¨ ¢ ®¡« áâ¨ I áã«¥¢ë¬¨ ®à¬ «ï¬¨ n = [nu; nv; nr;n'] , á®£« á®(3), (12), ¯à¨¨¬ îâ ¢¨¤u=+0; v+�(r)��(rc) = 0; (13)n1 = [0; 1; 0; 0] ; n2 = �� ra�D�3 ; �ar�D�3 ; 1; 0� :� «®£¨ç® ®¯¨áë¢ ¥âáï «®¢ãè¥ç ï ¯®¢¥àå®áâì ¢®¡« áâ¨ III :v =+0; u+�(r)��(rc) = 0; (14)n3 = [1; 0; 0; 0] ; n4 = ��ar�D�3 ; �ra�D�3 ; 1; 0� :�« ¤ª®áâì ¯¥à¥å®¤  ®â (13) ª (14) ®¡¥á¯¥ç¨¢ ¥âáï¯à¨ ¢ë¯®«¥¨¨ ¢ ¬®¬¥â áâ®«ª®¢¥¨ï u = v = 0à ¢¥áâ¢  n2 = n4 . �â® ãá«®¢¨¥ ®¯à¥¤¥«ï¥â à ¤¨ãá rc«®¢ãè¥ç®© ¯®¢¥àå®áâ¨ ¢ ¬®¬¥â áâ®«ª®¢¥¨ïrc � rb(T = 0) = a .�à¥¡ãï ¥¯à¥àë¢®áâ¨ «®¢ãè¥ç®© ¯®¢¥àå®áâ¨  £à ¨æ¥ ®¡« áâ¥© I ¨ II ¨ ¯à¨¨¬ ï ¢® ¢¨-¬ ¨¥ (13) ¨ (11), ¯®«ãç ¥¬ ãà ¢¥¨ï ¤«ï R(T ) ¨à ¤¨ãá  «®¢ãè¥ç®© ¯®¢¥àå®áâ¨   £à ¨æ¥ rb(T ) :T = 12 [�(a)��(rb)] =�R rb=RZ1 d�p�2(D�3) � 1 : (15)� ª¨¥ ¦¥ á®®â®è¥¨ï ¯®«ãç îâáï ¯à¨ à áá¬®âà¥-¨¨ £à ¨æë ®¡« áâ¥© II ¨ III .� à ¡®â¥ [10], £¤¥ ¨§ãç « áì íâ  ¦¥ § ¤ ç , ¢¬¥áâ®ãá«®¢¨ï ¥¯à¥àë¢®áâ¨ «®¢ãè¥ç®© ¯®¢¥àå®áâ¨  £à ¨æ å ®¡« áâ¨ II ¨á¯®«ì§®¢ ® ãá«®¢¨¥ ¥¯à¥-àë¢®áâ¨ ¥¥ ã«¥¢ëå ®à¬ «¥©, ¢¨¤¨¬®, ¯®   «®£¨¨á â ª¨¬ ¦¥ ãá«®¢¨¥¬ ¤«ï ¬®¬¥â  áâ®«ª®¢¥¨ï.� à¥§ã«ìâ â¥ ¯®«ãç¥ ï ¢ [10] «®¢ãè¥ç ï ¯®¢¥àå-®áâì ®ª § « áì à §àë¢®©, çâ® ¯à®â¨¢®à¥ç¨â ª ª¥¥ ®¯à¥¤¥«¥¨î, â ª ¨ ä¨§¨ç¥áª¨¬ ¯à¥¤áâ ¢«¥¨-ï¬ ® á¢®©áâ¢ å £®à¨§®â  ä®à¬¨àãîé¥©áï ç¥à®©¤ëàë. �â¬¥â¨¬, çâ® ®¡  ãá«®¢¨ï ¥¯à¥àë¢®áâ¨(¯®¢¥àå®áâ¨ ¨ ¥© ã«¥¢ëå ®à¬ «¥©) ¥ ¬®£ãâ¢ë¯®«ïâìáï ®¤®¢à¥¬¥®, ¯®áª®«ìªã íâ® ¯à¨¢¥¤¥âª ¯¥à¥®¯à¥¤¥«¥®áâ¨ ¯®«ãç îé¥©áï á¨áâ¥¬ë ãà ¢-¥¨©. �  è¥¬ ¯®¤å®¤¥ ®à¬ «¨ N(1;�1) ¨ n2[N(1; 1) ¨ n4 ] ¥ à ¢ë   £à ¨æ å ®¡« áâ¨ II , â ªçâ®  ©¤¥ ï «®¢ãè¥ç ï ¯®¢¥àå®áâì ¥¯à¥àë¢- , ® ¥ £« ¤ª    £à ¨æ å. �®á«¥¤¥¥ ï¢«ï¥âáïá«¥¤áâ¢¨¥¬ ¨á¯®«ì§®¢ ¨ï ¯à¥¤¥«ì®£® ¯¥à¥å®¤  ¢®¯¨á ¨¨ ç áâ¨æ ª ª ã¤ àëå ¢®«.� ¢¨á¨¬®áâ¨ R ®â T ¤«ï D = 4; 5; 6; 7; 8; 9; 10¯®ª § ë   à¨á. 1. �®¢ãè¥ç ï ¯®¢¥àå®áâì ¯®ï¢«ï-¥âáï ¢ ¬®¬¥â ¢à¥¬¥¨ t= Tmin , ª®£¤  rb = rb(Tmin) .� «¥¥ rb ã¢¥«¨ç¨¢ ¥âáï á à®áâ®¬ T (à¨á. 2) ¨ ¤®-áâ¨£ ¥â á¢®¥£® ¬ ªá¨¬ «ì®£® § ç¥¨ï a ª ¬®¬¥âãáâ®«ª®¢¥¨ï T = 0 . � ¢¨á¨¬®áâ¨ Tmin , R(Tmin) ¨rb(Tmin) ®â D ¯à¥¤áâ ¢«¥ë ¢ â ¡«¨æ¥.
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