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n ¬ £­¨â­®£® ¯®«ï ¢ ¢¥é¥áâ¢¥. � £ ãáá®¢®© á¨áâ¥-¬¥ ¥¤¨­¨æ (���) ¨ ¢ á¨áâ¥¬¥ �¥¢¨á ©¤ {�®à¥­æ (�®­ ) ®­® ¨¬¥¥â ¢¨¤ á®®â¢¥âáâ¢¥­­®:B=H+4�M [1; c: 84];B=H+M [2; c: 76]: (1)� á¨áâ¥¬¥ �� ¢ à §«¨ç­ëå ãç¥¡­¨ª å ®­® § ¯¨áë¢ -¥âáï ¯®-à §­®¬ã:B= �0(H+M) [3; c: 269];B=H+ �0M [4; c: 142];B= �0H+M [5; c: 260]; (2)£¤¥ �0 | ¬ £­¨â­ ï ¯®áâ®ï­­ ï. �à®¡«¥¬  § ª«î-ç ¥âáï ­¥ â®«ìª® ¢ â®¬, çâ® áãé¥áâ¢ãîé¨¥ ¬¥â®¤¨-9 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò5



18 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò5ç¥áª¨¥ âà¥¡®¢ ­¨ï, ¯à¥¤«®¦¥­­ë¥ �¥¦¤ã­ à®¤­ë¬á®î§®¬ ç¨áâ®© ¨ ¯à¨ª« ¤­®© ä¨§¨ª¨ IUPAP [6],à¥ª®¬¥­¤ãîâ ¨á¯®«ì§®¢ âì ¢ ãç¥¡­¨ª å ¥¤¨­ãî ä®à-¬ã § ¯¨á¨ ãà ¢­¥­¨©, ­®, £« ¢­®¥, ¢ ­¥®¤­®§­ ç-­®áâ¨ ®¯à¥¤¥«¥­¨ï ä¨§¨ç¥áª¨å ¢¥«¨ç¨­, ¢å®¤ïé¨å¢ (1), (2).� ç áâ­®áâ¨, ¯à¨ ¬¨ªà®áª®¯¨ç¥áª®¬ ®¡®á­®¢ ­¨¨ãà ¢­¥­¨© � ªá¢¥««  ¢ ¢¥é¥áâ¢¥ ¢ [7, c. 280] áª § -­®: <...áà¥¤­¥¥ §­ ç¥­¨¥ ­ ¯àï¦¥­­®áâ¨ ¬¨ªà®áª®¯¨-ç¥áª®£® ¯®«ï �Hmicro ­ §ë¢ îâ ¬ £­¨â­®© ¨­¤ãªæ¨¥©¨ ®¡®§­ ç îâ ¡ãª¢®© B= �Hmicro > ¨ ¤ «¥¥ <...­ ¯àï-¦¥­­®áâì ¬ ªà®áª®¯¨ç¥áª®£® ¯®«ï H ¢ ¬ £­¥â¨ª å®¯à¥¤¥«ï¥âáï á®®â­®è¥­¨¥¬ H = B� 4�M ...> �­ -«®£¨ç­®¥ £®¢®à¨âáï ¨ ¢ [8, á. 152]. � â® ¦¥ ¢à¥¬ï¢ [9, á. 210] á®®¡é ¥âáï: <...¬ £­¨â­ ï ¨­¤ãªæ¨ï ¢¬ £­¥â¨ª¥ à ¢­  áà¥¤­¥¬ã ¯® ®¡ê¥¬ã ®â ¬¨ªà®áª®¯¨-ç¥áª®£® §­ ç¥­¨ï ¬ £­¨â­®© ¨­¤ãªæ¨¨ ¢­ãâà¨ ¬ £­¥-â¨ª , B = <Bmicro>> ¨ <...<Bmicro> áª« ¤ë¢ ¥âáï¨§ ¨­¤ãªæ¨¨ �0H , á®§¤ ¢ ¥¬®© ­ ¬ £­¨ç¨¢ îé¥©ª âãèª®©, ¨ ¨­¤ãªæ¨¨, á®§¤ ¢ ¥¬®© ¯®¢¥àå­®áâ­ë-¬¨ â®ª ¬¨ ¬ £­¥â¨ª  �0I ...>, â. ¥. B= �0(H+ I) .�î¡®¯ëâ­ë¥ § ¬¥ç ­¨ï ¯à¨¢¥¤¥­ë ¢ [10, á. 387]:<�ë áç¨â ¥¬ B äã­¤ ¬¥­â «ì­®© ¢¥«¨ç¨­®© ¬ £-­¨â­®£® ¯®«ï, â ª ª ª ®âáãâáâ¢¨¥ ¬ £­¨â­®£® § àï-¤  ®§­ ç ¥â, çâ® divB = 0 . �§ ãá«®¢¨ï divB = 0á«¥¤ã¥â, çâ® áà¥¤­¥¥ ¬ ªà®áª®¯¨ç¥áª®¥ ¯®«¥ ¢­ãâà¨¢¥é¥áâ¢  à ¢­®B,   ­¥H... � ­¥ª®â®àëå áâ àëå ª­¨-£ å H âà ªâã¥âáï ª ª ¯¥à¢¨ç­®¥ ¬ £­¨â­®¥ ¯®«¥,  B ®¯à¥¤¥«ï¥âáï ¢ëà ¦¥­¨¥¬ H+4�M ¨ ­ §ë¢ ¥âáï¬ £­¨â­®© ¨­¤ãªæ¨¥©. � ¦¥ ­¥ª®â®àë¥ á®¢à¥¬¥­­ë¥ ¢â®àë, áç¨â îé¨¥ B ¯¥à¢¨ç­ë¬ ¯®«¥¬, çã¢áâ¢ãîâá¥¡ï ®¡ï§ ­­ë¬¨ ­ §ë¢ âì ¥£® ¬ £­¨â­®© ¨­¤ãª-æ¨¥©. ...�ë ¯à¥¤« £ ¥¬ ¤«ï B á®åà ­¨âì ­ §¢ ­¨¥¬ £­¨â­®¥ ¯®«¥,   H ¡ã¤¥¬ ­ §ë¢ âì ¯®«¥¬ H, ¨«¨¤ ¦¥ ¬ £­¨â­ë¬ ¯®«¥¬ H>.�­ «®£¨ç­ë¥ § ¬¥ç ­¨ï ¢ [3, á. 269] á¢®¤ïâáïª á«¥¤ãîé¥¬ã: <...H ­¥ ï¢«ï¥âáï ç¨áâ® ¯®«¥¢®©¢¥«¨ç¨­®©, ¯®áª®«ìªã ¢ª«îç ¥â ¢ á¥¡ï ¢¥ªâ®à M,å à ªâ¥à¨§ãîé¨© ­ ¬ £­¨ç¥­­®áâì áà¥¤ë>, ¢ â® ¦¥¢à¥¬ï ¢ [11, á. 254] áª § ­®: <...¨§ H ¢ë¯ ¤ îâ â®ª¨­ ¬ £­¨ç¨¢ ­¨ï, ®áâ îâáï â®«ìª® â®ª¨ ¯à®¢®¤¨¬®-áâ¨...>,   ¢ [12, á. 294] ¨ ¢ [13, á. 222] á®®â­®è¥­¨¥(2) ¨á¯®«ì§ã¥âáï ¤«ï ®¯à¥¤¥«¥­¨ï ¢¥ªâ®à  ­ ¬ £­¨-ç¥­­®áâ¨.�¥â ¥¤¨­áâ¢  ¬­¥­¨© ¨ ¤«ï ¥¤¨­¨æ ¨§¬¥à¥­¨ï¯®«¥©B ¨H. � ª, ¢ [4, á. 143] £®¢®à¨âáï: <...ï ¤ã¬ î,çâ® H ã¤®¡­® ¨§¬¥àïâì ¢ â¥å ¦¥ ¥¤¨­¨æ å, çâ® ¨ B,  ­¥ ¢ ¥¤¨­¨æ å M... �  á ¬®¬ ¤¥«¥ íâ® ®¤­  ¨ â ¦¥ ¥¤¨­¨æ , à ¢­ ï 10�4 ¥¤¨­¨æ ��>. �­ «®£¨ç­®¥£®¢®à¨âáï ¢ [11, á. 254]: <...¬¥¦¤ã £ ãáá®¬ ¨ íàáâ¥¤®¬ ¡á®«îâ­® ­¥â ­¨ª ª®© à §­¨æë. �â® | à §­ë¥­ §¢ ­¨ï ®¤­®© ¨ â®© ¦¥ ¥¤¨­¨æë. �«¥¤®¢ «® ¡ëá®åà ­¨âì â®«ìª® ®¤­® ¨§ íâ¨å ­ §¢ ­¨© «¨¡® £ ãáá,«¨¡® íàáâ¥¤>. �® ¦¥ á ¬®¥ ®â¬¥ç ¥âáï ¨ ¢ [10, á. 387]:<�¥â ­¨ª ª®© ­¥®¡å®¤¨¬®áâ¨ ¢ ¤àã£®¬ ­ §¢ ­¨¨ ¥¤¨-­¨æë n. �¥¬ ­¥ ¬¥­¥¥ «î¤¨, ª®â®àë¥ «î¡ïâ ¤ ¢ âì­ §¢ ­¨ï ¢¥é ¬, ¤ «¨ ¥¤¨­¨æ¥ n ¥¥ á®¡áâ¢¥­­®¥­ §¢ ­¨¥ | íàáâ¥¤>. �¤­ ª®  ¢â®àë [13] ¨ [14] ¨¬¥îâ

¯à®â¨¢®¯®«®¦­®¥ ¬­¥­¨¥. � ª, ¢ [13, á. 222] ãâ¢¥à¦-¤ ¥âáï: <...� §«¨ç¨¥ à §¬¥à­®áâ¥© ­ ¯àï¦¥­­®áâ¥© ¨¨­¤ãªæ¨© ¢ á¨áâ¥¬¥ ¥¤¨­¨æ �� ®âà ¦ ¥â à §«¨ç¨¥ä¨§¨ç¥áª®£® á¬ëá«  íâ¨å ¢¥«¨ç¨­, ­¥áãé¥áâ¢¥­­®¥¢ á«ãç ¥ ¢ ªãã¬ , ­® ­¥ ãç¨âë¢ ¥¬®¥ ¢ £ ãáá®¢®©á¨áâ¥¬¥ â ª¦¥ ¨ ¢ ¯à¨¬¥­¥­¨¨ ª ¬ â¥à¨ «ì­ë¬áà¥¤ ¬, ª®£¤  ¥£® á«¥¤ã¥â ¯®áâ®ï­­® ¨¬¥âì ¢ ¢¨¤ã>.�«ï â®£® çâ®¡ë ª ª-â® ¢ë¤¥«¨âì â¥ ¨«¨ ¨­ë¥á¢®©áâ¢  ¯®«¥© B ¨ H, ¢® ¬­®£¨å ãç¥¡­¨ª å ¯à®-¢®¤ïâ ¨å áà ¢­¥­¨ï á á®®â¢¥âáâ¢ãîé¨¬¨ í«¥ªâà¨-ç¥áª¨¬¨ ¯®«ï¬¨ ­ ¯àï¦¥­­®áâ¨ E ¨ ¨­¤ãªæ¨¨ D ¢¬ â¥à¨ «ì­®© áà¥¤¥. � ª, ¢ [7, á. 287] áª § ­®: <...¯à¨ä®à¬ «ì­®¬ áà ¢­¥­¨¨ ãà ¢­¥­¨© í«¥ªâà¨ç¥áª®£® ¨¬ £­¨â­®£® ¯®«¥©D=E+ 4�P ¨ B=H+4�Má®§¤ ¥âáï ¢¯¥ç â«¥­¨¥ ® áå®¤áâ¢¥ ¢¥«¨ç¨­ E ¨ Há ®¤­®© áâ®à®­ë, ¨ D ¨ B á ¤àã£®©, â®£¤  ª ª,¯® áãé¥áâ¢ã,  ­ «®£®¬ ­ ¯àï¦¥­­®áâ¨ ¬ ªà®áª®¯¨-ç¥áª®£® í«¥ªâà¨ç¥áª®£® ¯®«ï E ï¢«ï¥âáï ¬ £­¨â­ ï¨­¤ãªæ¨ï B,    ­ «®£®¬ í«¥ªâà¨ç¥áª®© ¨­¤ãªæ¨¨D | ­ ¯àï¦¥­­®áâì ¬ ªà®áª®¯¨ç¥áª®£® ¬ £­¨â­®£®¯®«ï H>. �®à®âª® íâ® á®®â¢¥âáâ¢¨¥ § ¯¨áë¢ ¥âáï ¢ä®à¬¥ H$D; B$E: (3)�®¤®¡­®¥ ãâ¢¥à¦¤¥­¨¥ ¢¯¥à¢ë¥ ¤¥« ¥âáï ¢ ãç¥¡-­¨ª¥ [14], ­ ¯¨á ­­®¬ ¯® ¬ â¥à¨ «ã «¥ªæ¨©, ¯à®ç¨-â ­­ëå ¥é¥ ¢ ­ ç «¥ ¯à®è«®£® ¢¥ª . � ç áâ­®áâ¨,ãª § ¢ ­  á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã E ¨ B ¨ ­ §¢ ¢ ¨å<á¨«®¢ë¬¨> ¢¥«¨ç¨­ ¬¨,   â ª¦¥ D ¨ H, ­ §¢ ¢ ¨å<ª®«¨ç¥áâ¢¥­­ë¬¨> ¢¥«¨ç¨­ ¬¨ ­  á. 69 ¯à¨¢®¤ïâáïãª § ­­ë¥ ¢ëè¥  ­ «®£¨¨ (3). � «¥¥ ¦¥  ¢â®à ãç¥¡-­¨ª  [14] £®¢®à¨â ® â®¬, çâ® â ª ï  ­ «®£¨ï (3) ­¥¨¬¥¥â ¬¥áâ  ¤«ï ¯à®¨§¢®«ì­®£® á«ãç ï. � ç áâ­®áâ¨,¢ x13 £®¢®à¨âáï <...§ ©¬¥¬áï ¯®¢¥¤¥­¨¥¬ ¯à®¨§¢®«ì-­ëå â¥« ¢® ¢­¥è­¥¬ ¬ £­¨â­®¬ ¯®«¥... �¥©áâ¢ãîé¨¥§¤¥áì § ª®­ë  ­ «®£¨ç­ë § ª®­ ¬ í«¥ªâà®áâ â¨ª¨,¯à¨ íâ®¬ H$E; B$D>: (4)� ¬¥ç ­¨¥,  ­ «®£¨ç­®¥ (4), ¤¥« ¥âáï ¨ ¢ à ¡®â¥[7]. �â¬¥â¨¬, çâ® ¢ ãç¥¡­¨ª å, ­ ¯¨á ­­ëå ¢ ¡®«¥¥¯®§¤­¥¥ ¢à¥¬ï, íâ® § ¬¥ç ­¨¥ (4) ¢ ¡®«ìè¨­áâ¢¥ á«ã-ç ¥¢ ã¦¥ ­¥ ¯à¨¢®¤¨âáï,   ãª § ­­ë¥ ¢ëè¥  ­ «®£¨¨(3) à áá¬ âà¨¢ îâáï ª ª ¨¬¥îé¨¥ ®¡é¨© å à ªâ¥à.�®¦­® ¨ ¤ «¥¥ ¯à¨¢®¤¨âì ­¥á®®â¢¥âáâ¢¨ï, ª®â®-àë¥ ¨¬¥îâ ¬¥áâ® ¢ à §«¨ç­ëå ãç¥¡­¨ª å. �¤­ ª®ã¦¥ ¯à¨¢¥¤¥­­ëå ¤®áâ â®ç­®, çâ®¡ë § ¯ãâ âì ç¨â -â¥«ï. �â¬¥â¨¬, çâ® § ¯¨á ­­ë¥ §¤¥áì ¢ë¤¥à¦ª¨ ¨§à §«¨ç­ëå ãç¥¡­¨ª®¢ ¢ ¡®«ìè¨­áâ¢¥ á¢®¥¬ ä¨§¨ç¥-áª¨ ®¡®á­®¢ ­­ë ¨ ­¥ ¢ë§ë¢ îâ á®¬­¥­¨©. �¥â®¤¨-ç¥áª®¥ ¨§«®¦¥­¨¥, ®¤­ ª®, ¯®áâà®¥­® ¯® ¢­ãâà¥­­¥©«®£¨ª¥ ª ¦¤®£® ãç¥¡­¨ª , ª®â®à ï ­¥ á®¥¤¨­ï¥âáï á«®£¨ª®© ¤àã£¨å ãç¥¡­¨ª®¢, çâ® ¨ ¯à¨¢®¤¨â ª ¯®¤®¡-­®¬ã à¥§ã«ìâ âã. �â¨ ­¥á®®â¢¥âáâ¢¨ï çà¥§¢ëç ©­®§ âàã¤­ïîâ ¯à¥¯®¤ ¢ ­¨¥ ªãàá  ä¨§¨ª¨. �å ¬®¦­®¨áª«îç¨âì, ¥á«¨ á®®â­®è¥­¨¥ â¨¯  (1), (2) ¯®«ãç¨âì,®¯¨à ïáì ­  â¥®à¥¬ã ® à §«®¦¥­¨¨ ¯®«ï ¢¥ªâ®à  ­ -¬ £­¨ç¥­­®áâ¨ ­  ¢¨åà¥¢ãî ¨ ¯®â¥­æ¨ «ì­ãî ç áâ¨á ­¥¡®«ìè¨¬  ­ «¨§®¬ ¯®«ãç¥­­®£® à¥§ã«ìâ â .



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò5 191. � ªà®áª®¯¨ç¥áª®¥ ¯à¥¤áâ ¢«¥­¨¥ ¯®«ï¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨� á®®â¢¥âáâ¢¨¨ á ®¯à¥¤¥«¥­¨¥¬ ¢¥ªâ®à ­ ¬ £­¨-ç¥­­®áâ¨m ®¯à¥¤¥«ï¥âáï á®®â­®è¥­¨¥¬ [15, á. 8]M= dmd� ;£¤¥ dm | áã¬¬ à­ë© ¬ £­¨â­ë© ¬®¬¥­â  â®¬®¢¬ £­¥â¨ª  ¢ ¯à¥¤¥«ì­® ¬ «®¬, ­® ¬ ªà®áª®¯¨ç¥áª®¬®¡ê¥¬¥ d� [16]: dm= NXi=1 �ami;  N | ç¨á«® ç áâ¨æ ¢ ®¡ê¥¬¥ d� á ¬ £­¨â­ë¬¨¬®¬¥­â ¬¨ �ami .�¯¨á ­¨¥ ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ ®¯¨à -¥âáï ­  ¤¨¯®«ì­ãî ¬®¤¥«ì, ª®£¤  ¬ £­¨â­ë© ¬®¬¥­âdm = Md� (ª ª ¨  â®¬­ë¥ ¬ £­¨â­ë¥ ¬®¬¥­âë�ami ) à áá¬ âà¨¢ ¥âáï ª ª â®ç¥ç­ë©. � íâ®¬ á«ãç ¥¬ £­¨â­®¥ ¯®«¥ ¬®¦­® ®¯¨á âì [17, á. 32] á ¯®¬®éìîáª «ïà­®£® ¬ £­¨â­®£® ¯®â¥­æ¨ «  d'm :d'm = 14� (dm; r)r3 ;¨«¨ á ¯®¬®éìî ¢¥ªâ®à­®£® ¬ £­¨â­®£® ¯®â¥­æ¨ « dAm : dAm = �04� [dm; r]r3 :�­¥ ¬ £­¥â¨ª  ®¡ê¥¬  � ¯®â¥­æ¨ «ë ¬ £­¨â­®£®¯®«ï à á¯à¥¤¥«¥­¨ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ à ¢-­ë: 'm = 14� Z� (M; r)r3 d�; (5)Am = �04� Z� [M; r]r3 d�: (6)�«ï ­ ¯àï¦¥­­®áâ¨Hm =� grad'm ¨ ¨­¤ãªæ¨¨Bm = rotAm ¨¬¥¥¬Bm = �0Hm = �04� Z� �3(M; r)rr5 �Mr3 � d�: (7)� ¯¨á ­­ë¥ ¢ëè¥ ¨­â¥£à «ë (5){(7) ¢­ãâà¨ ¬ £-­¥â¨ª  ­¥ áå®¤ïâáï ¢ á¨«ã ­ àãè¥­¨ï ãá«®¢¨ï à¥£ã-«ïà­®áâ¨ ¤«ï íâ¨å äã­ªæ¨© ­  ¡¥áª®­¥ç­®áâ¨ [18,á. 335]. �®íâ®¬ã íâ¨ ¢ëà ¦¥­¨ï ¯à¥®¡à §ãîâ áæ¥«ìî ¯®­¨¦¥­¨ï ¯®ª § â¥«ï áâ¥¯¥­¨ ã r ¢ §­ ¬¥­ -â¥«¥ äã­ªæ¨© (5){(7) ­  ¥¤¨­¨æã. �à¥®¡à §®¢ ­­ë¥¨­â¥£à «ë ¨¬¥îâ ¢¨¤ [15, á. 27]:'m = 14� Z� �mr d� + 14� IS �mr dS;Hm = 14� Z� �m rr3d� + 14� IS �m rr3dS; (8)

Am = �04� Z� jmr d� + �04� IS kmr dS;Bm = �04� Z� [jm; r]r3 d� + �04� IS [km;M]r3 dS; (9)£¤¥ �m =�divM ¨ �m = (n;M) | ®¡ê¥¬­ë¥ ¨ ¯®-¢¥àå­®áâ­ë¥ ¨áâ®ª¨,   jm = rotM ¨ km =�[n;M] |®¡ê¥¬­ë¥ ¨ ¯®¢¥àå­®áâ­ë¥ ¢¨åà¨ ¢¥ªâ®à  ­ ¬ £­¨-ç¥­­®áâ¨. �  ¯®¢¥àå­®áâ¨ S á ¢­¥è­¥© ­®à¬ «ìîn ¢¥«¨ç¨­ë 'm , nm , Am ¨ wm ã¤®¢«¥â¢®àïîâãá«®¢¨ï¬: �n; �Hexm �Hinm��= (n;M);�n; �Hexm �Hinm��= 0;'exm = 'inm¨ �n; �Bexm �Binm��= 0;�n; �Bexm �Binm��=��0[n;M];Aexm =Ainm;£¤¥ ¨­¤¥ªá ¬¨ <ex> ¨ <in> ®¡®§­ ç¥­ë á®®â¢¥â-áâ¢ãîé¨¥ ¢¥«¨ç¨­ë ¢¡«¨§¨ ¯®¢¥àå­®áâ¨ à §¤¥«  á¢­¥è­¥© (<ex>) á ãç¥â®¬ ­ ¯à ¢«¥­¨ï ­®à¬ «¨ n ¨¢­ãâà¥­­¥© (<in>) áâ®à®­ë.2. �®â¥­æ¨ « �¥àæ  ¯®«ï ¢¥ªâ®à ­ ¬ £­¨ç¥­­®áâ¨�«ï ®¯¨á ­¨ï ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ ¨á-¯®«ì§ã¥âáï â ª¦¥ ¢¥ªâ®à­ë© ¬ £­¨â­ë© ¯®â¥­æ¨ «�¥àæ  Zm (¨«¨ ¯à®áâ® ¢¥ªâ®à �¥àæ ), ª®â®àë© ¢¤¨¯®«ì­®© ¬®¤¥«¨ ¨¬¥¥â ¢¨¤ [15, á. 28]Zm = �04� Z� Mr d�:�ëà ¦¥­¨¥ ¤«ï ¢¥ªâ®à  �¥àæ  ï¢«ï¥âáï à¥§ã«ìâ -â®¬ à¥è¥­¨ï ãà ¢­¥­¨ï �ã áá®­ r2Zm =��0M¨«¨ á ¨á¯®«ì§®¢ ­¨¥¬ ¢¥ªâ®à­®£® â®¦¤¥áâ¢ rot(rotZm) = grad(divZm)�r2Zmgrad(divZm)� rot(rotZm) =��0M: (10)�¬ëá« ¢¥ªâ®à  �¥àæ  § ª«îç ¥âáï ¢ â®¬, çâ® ¥£®¨áâ®ª¨ ®¯à¥¤¥«ïîâ áª «ïà­ë© ¬ £­¨â­ë© ¯®â¥­æ¨ «'m =� 1�0 divZm; (11)  ¢¨åà¨ | ¢¥ªâ®à­ë© ¬ £­¨â­ë© ¯®â¥­æ¨ «Am = rotZm: (12)10 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò5



20 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò53. � §«®¦¥­¨¥ ¯®«ï ¢¥ªâ®à ­ ¬ £­¨ç¥­­®áâ¨�«ï ­ ¯àï¦¥­­®áâ¨nm ¨ ¨­¤ãªæ¨¨ wm ¬ £­¨â-­®£® ¯®«ï ­ ¬ £­¨ç¥­­®£® ¬ £­¥â¨ª  ¢ á®®â¢¥âáâ¢¨¨á (11) ¨ (12) ¡ã¤¥¬ ¨¬¥âìHm = 1�0 grad(divZm); Bm = rot(rotZm):�®¤áâ ¢«ïï íâ¨ ãà ¢­¥­¨ï ¢ (10), ¯®«ãç¨¬ á®®â­®-è¥­¨¥ M= 1�0Bm �Hm;ª®â®à®¥ ¯à¥¤áâ ¢«ï¥â â¥®à¥¬ã �¥«ì¬£®«ìæ  ® à §«®-¦¥­¨¨ ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ ­  ¢¨åà¥¢ãî1�0Bm ¨ ¯®â¥­æ¨ «ì­ãî �Hm ç áâ¨.�á«¨ ®¡®§­ ç¨âì ¢¨åà¥¢ãî ¨ ¯®â¥­æ¨ «ì­ãî ç á-â¨ ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ ç¥à¥§ mv ¨ Mpá®®â¢¥âáâ¢¥­­®, â® ¬®¦­® § ¯¨á âìM=Mv +Mp;£¤¥ Mv = 1�0Bm ¨ Mp =�Hm:� §«®¦¥­¨¥ ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ ¬®¦-­® ¢ë¯®«­¨âì ¨ ¢ ¤àã£¨å á¨áâ¥¬ å ¥¤¨­¨æ. � ç áâ-­®áâ¨,¢ á¨áâ¥¬¥ ¥¤¨­¨æ ���:¯à¨ Zm = Z� Mr d� Mv = 14�Bm; Mp =� 14�Hm¨ M= 14�Bm � 14�Hm; (13)¢ á¨áâ¥¬¥ �¥¢¨á ©¤ {�®à¥­æ  (¨«¨ �®­ ):¯à¨ Zm = 14� Z� Mr d� Mv =Bm; Mp =�Hm¨ M=Bm �Hm; (14)¢ á¨áâ¥¬¥ ¥¤¨­¨æ ��:¯à¨ Zm = �04� Z� Mr d� Mv = 1�0Bm; Mp =�Hm¨ M= 1�0Bm �Hm: (15)� ª®¥ ¯®¤à®¡­®¥ ®¯¨á ­¨¥ ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨-ç¥­­®áâ¨ ®¡ãá«®¢«¥­® â¥¬, çâ® ª ª ¢ ãç¥¡­®©, â ª¨ ­ ãç­®© «¨â¥à âãà¥ ®âáãâáâ¢ã¥â ¯®á«¥¤®¢ â¥«ì­®¥¨§«®¦¥­¨¥ íâ¨å ¢®¯à®á®¢, ®á®¡¥­­® ¢ ¥¤¨­¨æ å á¨á-â¥¬ë ��.4. � ¬®á®£« á®¢ ­­ë¥ ãà ¢­¥­¨ï¤«ï ®¯à¥¤¥«¥­¨ï Bm ¨ Hm� ¯. 1 ¡ë«® ®â¬¥ç¥­®, çâ® á ¯®¬®éìî â®¦¤¥áâ-¢¥­­ëå ¯à¥®¡à §®¢ ­¨© ¨ â¥®à¥¬ ® à®â®à¥ ¨ ¤¨¢¥à-£¥­æ¨¨ [15, á. 26{27] ¬®¦­® á®áâ ¢«ïîé¨¥ ¢¥ªâ®à ­ ¬ £­¨ç¥­­®áâ¨ | ¢¥ªâ®àëBm ¨Hm (¨«¨ ¢¥ªâ®àë

Mv = 1�0Bm ¨ Mp = �Hm ) ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥,¯®¤®¡­®¬ (8) ¨ (9):Bm = �04� Z� [(rotM); r]r3 d� + �04� ZS [r; [n;M]]r3 dS;Hm = 14� Z� (�divM) rr3 d� + �04� ZS (n;M) rr3 dS:� ª®£® à®¤  á®®â­®è¥­¨ï ®¡ëç­® ­ §ë¢ îâ á ¬®-á®£« á®¢ ­­ë¬¨, â ª ª ª ¤«ï ®¯à¥¤¥«¥­¨ïBm ¨Hm(¨«¨Mv ¨Mp ) ­¥®¡å®¤¨¬® §­ âì ¯à®áâà ­áâ¢¥­­®¥à á¯à¥¤¥«¥­¨¥ ¢¥«¨ç¨­ Bm ¨ Hm (¨«¨Mv ¨Mp ).�ç¥­ì ç áâ® â ª¨¥ á®®â­®è¥­¨ï ¨á¯®«ì§ãîâ ¢ª ç¥áâ¢¥ ®¯à¥¤¥«¥­¨ï ¯®«¥© Bm ¨ Hm . �à¨ íâ®¬§­ ç¥­¨¥ ¯à®¨§¢®¤­ëå rotM ¨ �divM ,   â ª¦¥¢¥«¨ç¨­ �[n;M] ¨ (n;M) ¯®áâã«¨àãîâáï, ª ª íâ®¤¥« ¥âáï, ­ ¯à¨¬¥à, ¤«ï á«ãç ï ®¤­®à®¤­®© ­ ¬ £-­¨ç¥­­®áâ¨ [15, á. 32]. � ¤àã£¨å á«ãç ïå ¢¥«¨ç¨­ ­ ¬ £­¨ç¥­­®áâ¨, ª ª ¨ ¥¥ ¯à®áâà ­áâ¢¥­­ë¥ ¯à®-¨§¢®¤­ë¥ ®¯à¥¤¥«ïîâáï ­¥§ ¢¨á¨¬®, ª ª à¥§ã«ìâ â¢­¥è­¥£® ¢®§¤¥©áâ¢¨ï ¬ £­¨â­ë¬ ¯®«¥¬, ­ ¯àï¦¥-­¨¥¬, à ¤¨ æ¨¥© ¨ â. ¯. ¨«¨ ï¢«ïîâáï íää¥ªâ®¬á¯®­â ­­®© ¯®«ïà¨§ æ¨¨ ¨ âà¥¡ãîâ ç¨á«¥­­®£® à¥-è¥­¨ï [18].5. �®«¥ í«¥ªâà¨ç¥áª¨å â®ª®¢¨ ­ ¬ £­¨ç¥­­®£® ¬ £­¥â¨ª �¡ëç­® á®®â­®è¥­¨ï (13){(15) § ¯¨áë¢ îâáï ¢ä®à¬¥, ª®£¤  ªà®¬¥ ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®-áâ¨ ¯à¨áãâáâ¢ã¥â ¯®«¥ áâ®à®­­¨å ¢¨åà¥©: <á¢®¡®¤-­ëå> í«¥ªâà¨ç¥áª¨å â®ª®¢ j0 ¨«¨ â®ª®¢ á¬¥é¥­¨ïjdc = "0 @E@t , ¨«¨ â®ª  ¯®«ïà¨§ æ¨¨ jp = @P@t ¨ ¯à¨íâ®¬, ¢ á®®â¢¥âáâ¢¨¨ á ãà ¢­¥­¨¥¬ � ªá¢¥«« , § -¯¨á ­­ë¬ ¢ ä®à¬¥ �'�« ¬¡¥à  [15, á. 133] ¤«ï ¯®«ïâ®ª®¢, ¨¬¥¥¬rotB0 = �0 rotH0 = j0 + jdc + jp:�®íâ®¬ã ¢¥ªâ®à H0 á«¥¤®¢ «® ¡ë ­ §ë¢ âì ­¥­ ¯àï¦¥­­®áâìî,   ¨­¤ãªæ¨¥© ¬ £­¨â­®£® ¯®«ï ¬ ª-à®áª®¯¨ç¥áª¨å â®ª®¢, â ª ª ª ¢¥ªâ®à n0 ¯® á¬ëá«ãï¢«ï¥âáï ¯¥à¥®¡®§­ ç¥­¨¥¬ ¢¥ªâ®à  w0 ¨«¨, ª ª íâ®¨¬¥¥â ¬¥áâ® ¢ á¨áâ¥¬¥ ��, ¯¥à¥­®à¬¨à®¢ ­­ë¬ §­ -ç¥­¨¥¬ ¢¥ªâ®à  w0 . �¤­ ª® ¨á¯®«ì§®¢ ­¨¥ ¢¥ªâ®à ­ ¯àï¦¥­­®áâ¨ n0 ¤«ï ®¯¨á ­¨ï ¢¨åà¥¢®£® ¯®«ïâ®ª®¢ ¨¬¥¥â ¨áâ®à¨ç¥áª¨¥ ª®à­¨ [7, á. 280{287] ¨è¨à®ª® ¨á¯®«ì§ã¥âáï ¢ ãç¥¡­®© «¨â¥à âãà¥.�¬¥áâ¥ á â¥¬ <¨áâ¨­­ë¬> ¢¥ªâ®à®¬ ­ ¯àï¦¥­­®á-â¨ ¬®¦¥â ¡ëâì â®«ìª® ¯®â¥­æ¨ «ì­ë© ¢¥ªâ®à, ª ªíâ®, ­ ¯à¨¬¥à, ¨¬¥¥â ¬¥áâ® ¢ í«¥ªâà®áâ â¨ª¥, £¤¥ ¯®-â¥­æ¨ «ì­ë© ¢¥ªâ®à e0 ­ §ë¢ îâ ­ ¯àï¦¥­­®áâìîí«¥ªâà¨ç¥áª®£® ¯®«ï ¬ ªà®áª®¯¨ç¥áª¨å á¢®¡®¤­ëå§ àï¤®¢.� ¬ £­¥â¨§¬¥ ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ¬®¤¥«¨ <¬ £­¨â-­ëå § àï¤®¢> ¨å ¯®«¥ ®¯¨áë¢ ¥âáï ¯®â¥­æ¨ «ì­ë¬¢¥ªâ®à®¬ Hm ¨ ¢ á®®â¢¥âáâ¢¨¨ á § ª®­®¬ �ã«®­ 



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò5 21¥£® ¬®¦­® § ¯¨á âì ¢ ä®à¬¥Hm = 14� Z� rr3dqm;£¤¥ dqm = � d� ¨ (¨«¨) dqm = �m dS ,   �m ¨ �m |®¡ê¥¬­ ï ¨ ¯®¢¥àå­®áâ­ ï ¯«®â­®áâ¨ <¬ £­¨â­ëå§ àï¤®¢>.� ª¨¬ ®¡à §®¬, ¢ ¯à®áâà ­áâ¢¥, £¤¥ ®¤­®¢à¥¬¥­­®áãé¥áâ¢ãîâ ¯®«¥ ¬ ªà®áª®¯¨ç¥áª¨å â®ª®¢, å à ª-â¥à¨§ã¥¬®¥ ¢¥ªâ®à®¬ w0 (¨«¨ ¢ ¥¤¨­¨æ å á¨áâ¥¬ë�� H0 = 1�0B0 ), ¨ ¯®«¥ ­ ¬ £­¨ç¥­­ëå ¬ £­¥â¨ª®¢,á®áâ®ïé¥¥ ¨§ ¢¨åà¥¢®© Bm ¨ ¯®â¥­æ¨ «ì­®© Hmç áâ¥©, ¯®«¥ B=B0+Bm | ¢á¥£¤  ¢¨åà¥¢®¥,   ¯®«¥H= 1�0B0+Hm (¨«¨ ¢ ��� H=B0+Hm ) | á«®¦-­®¥ ¯®«¥. �­® á®áâ®¨â ¨§ ¢¨åà¥¢®© n0 (divH0 = 0)¨ ¯®â¥­æ¨ «ì­®© nm (rotHm = 0) ç áâ¥©.�®«¥ w ­¥ ¨¬¥¥â ¨áâ®ª®¢, ­ ¯à¨¬¥à, <¬ £­¨â­ëå§ àï¤®¢>, ¨ ®¯à¥¤¥«ï¥âáï ¢¨åà¥¢ë¬¨ ¬ ªà®áª®¯¨ç¥-áª¨¬¨ â®ª ¬¨ ¨ ¢¨åà¥¢®© ç áâìî ¢¥ªâ®à  ­ ¬ £-­¨ç¥­­®áâ¨. �®«¥ n ¢ á¢®î ®ç¥à¥¤ì ®¯à¥¤¥«ï¥âáï¢¨åà¥¢ë¬¨ ¬ ªà®áª®¯¨ç¥áª¨¬¨ â®ª ¬¨ ¨ ¯®â¥­æ¨- «ì­®© ç áâìî ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨. �®¯ëâª¨¯à¨¤ âì ¯®«î w ¨«¨ á®áâ ¢«ïîé¨¬ ¥£® ¯®«ï¬ B0¨ Bm â ª¦¥, ª ª ¯®«î n ¨«¨ á®áâ ¢«ïîé¨¬ ¥£®¯®«ï¬ n0 ¨ nm , ¨­®© á¬ëá«, «¨è¥­ë ®á­®¢ ­¨© ¨â®«ìª® § ¯ãâë¢ îâ ç¨â â¥«ï.� ª, ­ ¯à¨¬¥à, ¨á¯®«ì§®¢ ­¨¥ ãá«®¢¨ï divB = 0¤«ï ®¯à ¢¤ ­¨ï ®âáãâáâ¢¨ï <¬ £­¨â­ëå § àï¤®¢>[10, á. 354] ­¥ª®àà¥ªâ­®.�®®â­®è¥­¨ï,  ­ «®£¨ç­ë¥ (15), ¨¬¥îâáï ¢ í«¥ª-âà®áâ â¨ª¥ ¤¨í«¥ªâà¨ª®¢, ª®£¤  ¯®«¥ ¢¥ªâ®à  ¯®-«ïà¨§ æ¨¨ r ¯à¥¤áâ ¢«ï¥âáï ¢ ¢¨¤¥ áã¯¥à¯®§¨æ¨¨á®áâ ¢«ïîé¨å ¥£® ¨­¤ãªæ¨¨ De ¨ ­ ¯àï¦¥­­®áâ¨Ee [19]: P=De� "0Ee;  ¤«ï ¢­¥è­¥£® (áâ®à®­­¥£®) ¯®«ï, ª ª ¯à ¢¨«®, ¯®«ïá¢®¡®¤­ëå í«¥ªâà¨ç¥áª¨å § àï¤®¢:D0 = "0E0;£¤¥ "0 | í«¥ªâà¨ç¥áª ï ¯®áâ®ï­­ ï. �­¤ãªæ¨ï D0(¨«¨ ­ ¯àï¦¥­­®áâì e0 ) áâ®à®­­¥£® ¯®«ï ï¢«ï¥âáïç¨áâ® ¯®â¥­æ¨ «ì­ë¬ ¢¥ªâ®à®¬ (rotE0 = rotD0 = 0 ,§  ¨áª«îç¥­¨¥¬ á«ãç ï, ª®£¤  ¯à¨áãâáâ¢ã¥â í«¥ªâà®-¬ £­¨â­ ï ¨­¤ãªæ¨ï rotEu = �@B=@t). �®íâ®¬ã ¢ãà ¢­¥­¨¨ P=D� "0E;£¤¥ D = D0 + De ¨ E = E0 + Ee , ¯®«¥ ¢¥ªâ®à D | á«®¦­®¥ ¯®«¥, á®áâ®ïé¥¥ ¨§ ¢¨åà¥¢®© D ¨¯®â¥­æ¨ «ì­®© D0 ç áâ¥©,   ¯®«¥ ¢¥ªâ®à  e ¢á¥£¤ ¯®â¥­æ¨ «ì­®¥ á ¢¨åà¥¢®© ª®¬¯®­¥­â®© Eu .� ¯¨á ­­ë¥ ¢ëè¥ ãá«®¢¨ï ¤«ï ¢¥ªâ®à®¢w,n ¨D,e ¯®ª §ë¢ îâ, çâ® ¨å áà ¢­¥­¨¥ (â. ¥. ãáâ ­®¢«¥­¨¥¨å íª¢¨¢ «¥­â­®áâ¨) ¢ ä®à¬¥ (3) ¨«¨ (4) ­¥¢®§¬®¦­®¢ á¨«ã â®£®, çâ® ®­¨ ¨¬¥îâ à §«¨ç­ë¥ á®áâ ¢«ïî-é¨¥. � ¯à¨¬¥à, áà ¢­¨¢ âì ¯®«ï B$E ­¥«ì§ï, â ªª ª w | ç¨áâ® ¢¨åà¥¢®¥ ¯®«¥,   e | á«®¦­®¥ ¯®«¥.

�®¦­® £®¢®à¨âì «¨èì ®¡ íª¢¨¢ «¥­â­®áâ¨ ¯®«¥©,á®áâ ¢«ïîé¨å ¢¥ªâ®à ¯®«ïà¨§ æ¨¨De ¨ee ¨ ¢¥ªâ®à­ ¬ £­¨ç¥­­®áâ¨ Bm ¨ Hm , ª®£¤ P$M; â® De$ 1�0Bm ¨ "0E$Hm;â ª ª ª ®­¨ ï¢«ïîâáï à¥§ã«ìâ â®¬ à¥è¥­¨ï íª¢¨¢ -«¥­â­ëå ãà ¢­¥­¨© [19]:De = "0 rot(rotZe); Ee = grad(divZe);Ze = 14�"0 Z� Pr d�;Bm = rot(rotZm); Hm = 1�0 grad(divZm);Zm = �04� Z� Mr d�;£¤¥ Ze | í«¥ªâà¨ç¥áª¨© ¯®â¥­æ¨ « �¥àæ .�¢¥¤¥­¨¥ ¯®«¥© w ¨ n ¨¬¥¥â á¬ëá« â®«ìª® ¯à¨®¯¨á ­¨¨ ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ ¢ áà¥¤¥,ª®£¤  M 6= 0 , ¨¡® ª®£¤  ¢ ª ª®©-â® ®¡« áâ¨ M = 0 ,¯®«ïw ¨n ¢ íâ®© ®¡« áâ¨ ¯®«­®áâìî íª¢¨¢ «¥­â­ë.�®¦­® ¯®ª § âì â ª¦¥, çâ® ¯®«ï w ¨n ¯à¨  ­ «¨§¥á¢®©áâ¢ ¬ £­¥â¨ª®¢ ¨¬¥îâ  «ìâ¥à­ â¨¢­ë© á¬ëá«[20, 21], ¯®§¢®«ïîé¨© ¯à¨¬¥­ïâì ¢ ®¯¨á ­¨¨ «¨¡®¯®«¥ ¢¥ªâ®à  w, «¨¡® ¯®«¥ ¢¥ªâ®à  n.6. �¥®à¥¬  ® à §«®¦¥­¨¨ ¤«ï ®¤­®à®¤­®©­ ¬ £­¨ç¥­­®áâ¨�à¨ ¨á¯®«ì§®¢ ­¨¨ ¯à¨¢¥¤¥­­®© §¤¥áì â¥®à¥¬ë® à §«®¦¥­¨¨ ¯®«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ ­ ¢¨åà¥¢ãî ¨ ¯®â¥­æ¨ «ì­ãî ç áâ¨ ¢ ¯¥¤ £®£¨ç¥áª®¬¯à®æ¥áá¥ ã¤®¡­® à áá¬ âà¨¢ âì ç áâ­ë© á«ãç © à §-«®¦¥­¨ï, ª®£¤  ­ ¬ £­¨ç¥­­®áâì ¬ £­¥â¨ª  ®¤­®à®¤-­ . �à¨ íâ®¬ â ª ª ª M= const , ¨¬¥¥¬ [15]Zm = �0M	; Am = �0[M;h]; 'm = (M;h);Bm = �0 rot[M;h]; Hm =�(M;r)h; (16)£¤¥	= 14� Z� 1r d� ¨ h=� grad	 = 14� Z� rr3d�:�ç¨âë¢ ï, çâ® rot[M;h] = �(M;r)h +Mdivh ,  â ª¦¥, çâ® divh= 1 , ¯®«ãç¨¬ (10).7. �¤¨­¨æë ¨§¬¥à¥­¨ï ¯ à ¬¥âà®¢¬ £­¨â­®£® ¯®«ï�â¬¥â¨¬, çâ® á®áâ ¢«ïîé¨¥ ¯®«ï ®¤­®£® ¨ â®£®¦¥ ¢¥ªâ®à  m, â. ¥. ¢¥«¨ç¨­ë Bm ¨ Hm , æ¥«¥á®®¡-à §­® ¨§¬¥àïâì ¥¤¨­¨æ ¬¨ ®¤¨­ ª®¢®© à §¬¥à­®áâ¨,  ­ §ë¢ âì ¨å ¬®¦­® ¨ ¯®-à §­®¬ã, â ª ª ª íâ®,­ ¯à¨¬¥à, ¤¥« ¥âáï ¢ £ ãáá®¢®© á¨áâ¥¬¥ ¥¤¨­¨æ.� ¥¤¨­¨æ å á¨áâ¥¬ë ��, ª®â®àãî ¬ë §¤¥áì ¨á¯®«ì-§ã¥¬, à §¬¥à­®áâì ¢¥«¨ç¨­ë Zm ­¥ ®¯à¥¤¥«¥­  ¢à¥ª®¬¥­¤ æ¨ïå IUPAP [6]. �â®,   â ª¦¥ ¢¢¥¤¥­¨¥¢ ä®à¬ã«ë (6) à §¬¥à­®© ¯®áâ®ï­­®© �0 , ¯à¨¢®¤¨â ª11 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò5
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£¤¥ rg | £à ¢¨â æ¨®­­ë© à ¤¨ãá æ¥­âà  âï£®â¥-­¨ï (áª «ïà­®© §¢¥§¤ë § àï¤®¬ Q), � = 32��Q2 ,  b; p; s; w ¨ � | ¯®áâ®ï­­ë¥ ¢¥«¨ç¨­ë ­ è¥© â¥®à¨¨.�à¥¦¤¥ ç¥¬ ¯à¨áâã¯ âì ª ¨§ãç¥­¨î ­®¢ëå íä-ä¥ªâ®¢, ª®â®àë¥ ¡ã¤ãâ ¯à®ï¢«ïâìáï ¢ ¤¢¨¦¥­¨¨ ¬ á-á¨¢­ëå ¯à®¡­ëå ç áâ¨æ ¨§-§  ­ «¨ç¨ï áª «ïà­®£®£à ¢¨â æ¨®­­®£® § àï¤ , á¤¥« ¥¬ á«¥¤ãîé¥¥ § ¬¥ç -­¨¥: â ª ª ª ¯¥à¥¬¥­­ ï r ¯á¥¢¤®à¨¬ ­®¢  ¯à®áâà ­-áâ¢ -¢à¥¬¥­¨ (1) ï¢«ï¥âáï ª®®à¤¨­ â­®© ¢¥«¨ç¨­®©,¯à¥¤áâ ¢«ïîé¥© ®¯à¥¤¥«¥­­ë© ¢ë¡®à ¤¥«¥­¨ï à ¤¨- «ì­®© ®á¨, â® ¬ë ¬®¦¥¬, ­¥ ®£à ­¨ç¨¢ ï ®¡é­®áâ¨,


