
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü6 29�������� � ������������ ��������� 534.7 ������������� �������� ���������� ������������� ������ ��� �������������������������� �������������. �. �¨«®¥ª®, �. �. �®å«®¢ (ª ä¥¤à   ªãáâ¨ª¨)�à®¢¥¤¥® ç¨á«¥®¥ ¬®¤¥«¨à®¢ ¨¥ â¥¯«®¢ëå ¯à®æ¥áá®¢ ¢ ¡¨®«®£¨ç¥áª¨å âª ïå ¯à¨ ¢®§¤¥©áâ¢¨¨  ¨å áä®ªãá¨à®¢ ë¬ ã«ìâà §¢ãª®¬. � á¯à¥¤¥«¥¨¥ â¥¬¯¥à âãà®£® ¯®«ï à ááç¨âë¢ ¥âáï á¯®¬®éìî ¥®¤®à®¤®£® ãà ¢¥¨ï â¥¯«®¯à®¢®¤®áâ¨ á à¥« ªá æ¨®ë¬ ç«¥®¬,  ªãáâ¨ç¥áª®¥ ¯®«¥¢ë¡¨à ¥âáï ¢ ¢¨¤¥ áä®ªãá¨à®¢ ®£® £ ãáá®¢áª®£® ¯ãçª . �®ª § ®, çâ® ã¢¥«¨ç¥¨¥ ¨â¥á¨¢®áâ¨ ¨ã¬¥ìè¥¨¥ ¢à¥¬¥¨ íªá¯®§¨æ¨¨ ¯à¨ ¯®áâ®ï®© ¤®§¥ ®¡«ãç¥¨ï, å à ªâ¥à®© ¤«ï â¥à ¯¥¢â¨ç¥áª®£®¢®§¤¥©áâ¢¨ï, á¯®á®¡áâ¢ã¥â ¡®«ìè¥© «®ª «¨§ æ¨¨ ¨ íää¥ªâ¨¢®áâ¨ ¯à®æ¥áá   £à¥¢ .� ¯®á«¥¤¥¥ ¢à¥¬ï ¯®¢ëá¨«áï ¨â¥à¥á ª ¢®§¬®¦®-áâ¨ ¨á¯®«ì§®¢ âì ¬®éë© ã«ìâà §¢ãª ¢ ¬¥¤¨æ¨¥ ¤«ïâ¥à ¯¥¢â¨ç¥áª¨å æ¥«¥© [1, 2]. �¤¨¬ ¨§ ¢ ¦ëå ¬¥å -¨§¬®¢ ¢®§¤¥©áâ¢¨ï ã«ìâà §¢ãª    ¡¨®«®£¨ç¥áªãîâª ì ï¢«ï¥âáï â¥¯«®¢®©, ª®â®àë© ¬®¦® à §¤¥«¨âì  ¤¢  ¢¨¤ . �¥à¢ë© | £¨¯¥àâ¥à¬¨ç¥áª¨©, ª®£¤ âª ì ®¡«ãç ¥âáï ã«ìâà §¢ãª®¬ ¬ «®© ¨â¥á¨¢®á-â¨, ® ¢ â¥ç¥¨¥ ¤®«£®£® ¢à¥¬¥¨ (®â 10 ¤® 30 ¬¨) [3].�à¨ íâ®¬ ¨§-§  ¯à®æ¥áá®¢ ¤¨ääã§¨¨ ¨ ¯¥àäã§¨¨ â¥¯-«  áãé¥áâ¢ã¥â âàã¤®áâì ª®âà®«ï §  â¥¬¯¥à âãà®©¨ ¯®¤¤¥à¦ ¨ï ¥¥ ¢ ®£à ¨ç¥®© ®¡« áâ¨ (®ª®«®41{42�C) [4]. �â®à®© à¥¦¨¬, ¯à¨ ª®â®à®¬   ¡¨®«®£¨-ç¥áªãî âª ì ¢®§¤¥©áâ¢ãîâ ¥áª®«ìª® á¥ªã¤ (¨®£¤ ¬¥ìè¥) ¬®éë¬ áä®ªãá¨à®¢ ë¬ ¨áâ®ç¨ª®¬, ¯®-«ãç¨«  §¢ ¨¥  ªãáâ¨ç¥áª®© å¨àãà£¨¨ [5]. � ¯®§¢®-«ï¥â ®¡¥á¯¥ç¨âì å®à®èãî «®ª «¨§ æ¨î  £à¥¢ ¥¬®©®¡« áâ¨ ¨ ¤®áâ¨¦¥¨¥ ¢ ¥© ¢ëá®ª®© â¥¬¯¥à âãàë(60{80�C).�¥«ì  áâ®ïé¥© à ¡®âë á®áâ®ï«  ¢ à §à ¡®âª¥â¥®à¥â¨ç¥áª®© ¬®¤¥«¨ ¨ ç¨á«¥®£®  «£®à¨â¬  ¤«ï¨áá«¥¤®¢ ¨ï â¥¯«®¢ëå ¯à®æ¥áá®¢ ¢ ¡¨®«®£¨ç¥áª¨åâª ïå ¯à¨ ¢®§¤¥©áâ¢¨¨   ¨å áä®ªãá¨à®¢ ë¬ã«ìâà §¢ãª®¬ ¢ à¥¦¨¬¥, å à ªâ¥à®¬ ¤«ï  ªãáâ¨ç¥á-ª®© å¨àãà£¨¨. � ¨á¯®«ì§®¢ ¨¥¬ à §¢¨â®© ¬®¤¥«¨¡ë«¨ à ááç¨â ë â¥¬¯¥à âãàë¥ ¯®«ï ¤«ï âª ¨ ¨¨§«ãç â¥«ï á ¯ à ¬¥âà ¬¨, å à ªâ¥àë¬¨ ¤«ï « -¡®à â®àëå ¨ ª«¨¨ç¥áª¨å íªá¯¥à¨¬¥â®¢, á¤¥« ë®æ¥ª¨ íää¥ªâ¨¢®áâ¨ ¨ ¯à®áâà áâ¢¥®© «®ª «¨-§ æ¨¨ â¥¯«®¢®£® ¢®§¤¥©áâ¢¨ï ã«ìâà §¢ãª  ¤«ï à §«¨ç-ëå à¥¦¨¬®¢ ®¡«ãç¥¨ï.�¥¬¯¥à âãà®¥ ¯®«¥ ®¯¨áë¢ «®áì ¥®¤®à®¤ë¬ãà ¢¥¨¥¬ â¥¯«®¯à®¢®¤®áâ¨ á à¥« ªá æ¨®ë¬ç«¥®¬ [6]: @T@t = k�T � T� + q�c� ; (1)£¤¥ q�(r; t) | à á¯à¥¤¥«¥¨¥ â¥¯«®¢ëå ¨áâ®ç¨ª®¢,T = T (r; t) = T � � T0 | ®âª«®¥¨¥ â¥¬¯¥à âãàë ®âà ¢®¢¥á®£® § ç¥¨ï, T0 = 36;6� , � = �bc�=wc�b |å à ªâ¥à®¥ ¢à¥¬ï ¯¥àäã§¨¨, �b | ¯«®â®áâì ªà®¢¨,c�b | â¥¯«®¥¬ª®áâì ªà®¢¨, w | áª®à®áâì ªà®¢®â®ª ,

c� | â¥¯«®¥¬ª®áâì âª ¨, k = K=c� | ¥¥ ª®íää¨-æ¨¥â â¥¬¯¥à âãà®¯à®¢®¤®áâ¨, K | ª®íää¨æ¨¥ââ¥¯«®¯à®¢®¤®áâ¨ âª ¨.�¥à¢®¥ á« £ ¥¬®¥ ¢ ãà ¢¥¨¨ (1) ®¯¨áë¢ ¥â ¯à®-æ¥áá ®å« ¦¤¥¨ï ¢ âª ¨, ®¡ãá«®¢«¥ë© ¤¨ääã§¨¥©â¥¯«  [7], ¢â®à®¥ | ¨â¥á¨¢ë¬ ªà®¢®®¡¬¥®¬ ¢¬¥«ª¨å ªà®¢¥®áëå á®áã¤ å,  å®¤ïé¨åáï ª ª ¢ á -¬®©  £à¥¢ ¥¬®© ®¡« áâ¨, â ª ¨ ¢¥ ¥¥. � ª®© ¬¥å -¨§¬ ¯¥à¥®á  â¥¯«   §ë¢ ¥âáï ¯à®æ¥áá®¬ ¯¥àäã§¨¨.�  ¯à¨à®áâ â¥¬¯¥à âãàë, á¢ï§ ë© á ¯®£«®é¥¨-¥¬ ã«ìâà §¢ãª®¢®© ¢®«ë, ®â¢¥ç ¥â ¯®á«¥¤¨© ç«¥ãà ¢¥¨ï, ¢ ª®â®à®¬ äãªæ¨ï q�(r; t) ®¯¨áë¢ ¥â¯à®áâà áâ¢¥®¥ à á¯à¥¤¥«¥¨¥ â¥¯«®¢ëå ¨áâ®ç¨-ª®¢. �«ï á«ãç ï â®ç¥ç®£® ¨áâ®ç¨ª  ¬®¦¥â ¡ëâì¯®«ãç¥® â®ç®¥ à¥è¥¨¥ ãà ¢¥¨ï (1) [4]. �¤ ª®ª®£¤  £¥®¬¥âà¨ï ¨áâ®ç¨ª®¢ ®¯¨áë¢ ¥âáï á«®¦®©äãªæ¨¥©, â®ç®¥ à¥è¥¨¥  ©â¨ ¥«ì§ï, ¯®íâ®¬ã¥®¡å®¤¨¬® à¥è âì § ¤ çã ç¨á«¥®.� áá¬®âà¨¬ § ¤ çã â¥¯«®¢®£® ¢®§¤¥©áâ¢¨ï  âª ì áä®ªãá¨à®¢ ë¬ ã«ìâà §¢ãª®¢ë¬ ¯ãçª®¬.�ªãáâ¨ç¥áª®¥ ¯®«¥ ®¯¨áë¢ «®áì «¨¥ à¨§®¢ ë¬ãà ¢¥¨¥¬ �®å«®¢ {� ¡®«®âáª®©{�ã§¥æ®¢  [8],ª®â®à®¥ ¨¬¥¥â â®ç®¥ à¥è¥¨¥ ¤«ï  ªá¨ «ì®-á¨¬-¬¥âà¨ç®£® áä®ªãá¨à®¢ ®£® ¨áâ®ç¨ª  á £ ãáá®¢-áª¨¬ à á¯à¥¤¥«¥¨¥¬ ¨â¥á¨¢®áâ¨ ¢ ¯®¯¥à¥ç®¬á¥ç¥¨¨ ¯ãçª . �â¥á¨¢®áâì ¢®«ë â ª®£® ¨§«ã-ç â¥«ï ¢ ¯à®¨§¢®«ì®© â®çª¥ ¯à®áâà áâ¢  ¬®¦®§ ¯¨á âì ¢ á«¥¤ãîé¥¬ ¢¨¤¥:I = I0f2(z) exp�� r2r20f2(z)� exp(�2�0z); (2)£¤¥ z | ª®®à¤¨ â  à á¯à®áâà ¥¨ï ¯ãçª ,f(z) = �(1 � z=zf)2 + (z=zd)2�1=2 | íää¥ªâ¨¢ ïè¨à¨  ¯ãçª , zd = �fr20=c0 | ¤¨äà ªæ¨® ï ¤«¨- , zf | ä®ª «ì ï ¤«¨ , r0 | à ¤¨ãá ¨áâ®ç¨ª ,c0 | áª®à®áâì §¢ãª , �0 | ª®íää¨æ¨¥â ¯®£«®é¥¨ïã«ìâà §¢ãª    ç áâ®â¥ ¨§«ãç¥¨ï f . � íâ®¬ á«ã-ç ¥ äãªæ¨ï â¥¯«®¢ëå ¨áâ®ç¨ª®¢ ¤«ï ãà ¢¥¨ï (1)q�(r; t) § ¤ ¥âáï ¢ëà ¦¥¨¥¬



30 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 6q = 2�0I = 2�0 I0f2(z) exp�� r2r20f2(z)� exp(�2�0z):(3)�«ï ç¨á«¥®£® ¬®¤¥«¨à®¢ ¨ï ¯à®æ¥áá  ãà ¢¥-¨¥ (1) ã¤®¡® ¯à¨¢¥áâ¨ ª ¡¥§à §¬¥à®¬ã ¢¨¤ã:@ eT@� = �a @2@�2 + �� @2@R2 + 1R @@R��eT �� eT + f2 exp�� R2f2 � exp(�2��); (4)£¤¥ ¢¢¥¤¥ë ®¢ë¥ ¯¥à¥¬¥ë¥: f(�) == p(1� �)2+ (�=G)2 | è¨à¨  ¯ãçª , eT = (T ��T0)=T0 , � = t=� | ¡¥§à §¬¥à®¥ ¢à¥¬ï, � = z=zf ,R= r=r0 | á®®â¢¥âáâ¢¥® ¯à®¤®«ì ï ¨ ¯®¯¥à¥ç ïª®®à¤¨ âë (à¨á. 1), a = k�=z2f ¨ � = k�=r20 |ª®íää¨æ¨¥âë ¤¨ääã§¨¨ ¯® ¯à®¤®«ì®© ¨ ¯®¯¥-à¥ç®© ª®®à¤¨ â ¬,  = 2�0I0�=c�T0 |  ¬¯«¨-âã¤®¥ § ç¥¨¥ ¨â¥á¨¢®áâ¨  ªãáâ¨ç¥áª®£® ¯®«ï,� = �0zf | ª®íää¨æ¨¥â ¯®£«®é¥¨ï ã«ìâà §¢ã-ª®¢®© ¢®«ë. �«ï à áç¥â  ¡¥§à §¬¥àëå ª®íää¨-æ¨¥â®¢ a , � ,  , � ¨á¯®«ì§®¢ «¨áì ¯ à ¬¥âàë,å à ªâ¥àë¥ ¤«ï â¥à ¯¥¢â¨ç¥áª®£® ã«ìâà §¢ãª  [1]:r0 = 2;25 á¬, f = 3;5 ��æ, zf = 4;5 á¬, � = 250 á,�0 = 0;175 á¬�1 | ª®íää¨æ¨¥â ¯®£«®é¥¨ï. �®®â-¢¥âáâ¢ãîé¨¥ íâ¨¬ ¯ à ¬¥âà ¬ ª®íää¨æ¨¥â ãá¨«¥-¨ï ¢®«ë ¢ ä®ªãá¥ G = zd=zf ¨ ¤«¨  ¤¨äà ªæ¨¨zd á®áâ ¢¨«¨ G= 63 ¨ zd = 348 á¬.���������¨á. 1. �¥®¬¥âà¨ï áä®ªãá¨à®¢ ®£®  ªãáâ¨ç¥áª®£® ¯®-«ï ¨ á®®â¢¥âáâ¢ãîé ï á¥âª  ¤«ï ç¨á«¥®£® à¥è¥¨ïá ¥à ¢®¬¥à® ¨§¬¥ïîé¨¬¨áï è £ ¬¨ ¯® ¯à®¤®«ì®©¨ ¯®¯¥à¥ç®© ª®®à¤¨ â ¬�ç¨âë¢ ï áå®¤ïéãîáï £¥®¬¥âà¨î áä®ªãá¨à®¢ -®£®  ªãáâ¨ç¥áª®£® ¯®«ï, æ¥«¥á®®¡à §® ¡ë«® ¤«ïã¬¥ìè¥¨ï ¢à¥¬¥¨ à áç¥â  ¢¢¥áâ¨ á¥âªã á ¥à ¢-®¬¥à® ¬¥ïîé¨¬¨áï è £ ¬¨ h�m ¨ hRn ¯® ¯à®-¤®«ì®© � ¨ ¯® ¯®¯¥à¥ç®© R ª®®à¤¨ â ¬ á®®â¢¥â-áâ¢¥® (á¬. à¨á. 1):h�m = h�0 + k�(jmj� 1); (5)hRn = hR0 + kR(n� 1): (6)�¤¥áì �N�max 6 m 6 N�max , 1 6 n 6 NRmax ,2N�max+1 ¨ NRmax | ¬ ªá¨¬ «ì®¥ ç¨á«® â®ç¥ª ¯®®áï¬ � ¨ R . � ç¥¨ï ¬¨¨¬ «ìëå è £®¢ hR0 ¨ h�0¢ë¡¨à «¨áì â ª¨¬¨, çâ®¡ë ®¡¥á¯¥ç¨âì ¤®áâ â®ç®¥

ª®«¨ç¥áâ¢® â®ç¥ª ¢ ®¡« áâ¨ à¥§ª®£® ¨§¬¥¥¨ï â¥¬-¯¥à âãàë ¢¡«¨§¨ ä®ªãá . �à¨ ¢ë¡à ëå § ç¥¨ïåNRmax ¨ N�max ª®áâ âë k� ¨ kR ¢ëç¨á«ï«¨áìá«¥¤ãîé¨¬ ®¡à §®¬:k� = 2(N�max � 2)� �max� 1(N�max � 1) � h�0�; (7)kR = 2(NRmax � 2)� Rmax� 1(NRmax � 1) � hR0�: (8)�«ï ãª § ëå ¢ëè¥ ¯ à ¬¥âà®¢ ¨§«ãç â¥«ï ¡ë-«® ¯®¤®¡à ® ¯à®áâà áâ¢¥®¥ ®ª® 0 6 R 6 0;2 ,0;4 6 � 6 1;6 , ª®â®à®¥ ®¡¥á¯¥ç¨¢ «® ãáâ®©ç¨¢®áâì¨ ¤®áâ â®çãî â®ç®áâì à¥è¥¨ï ¢ ä®ª «ì®© ®¡-« áâ¨. �«ï ç¨á«¥®£® à¥è¥¨ï ¡¥§à §¬¥à®£® ãà ¢-¥¨ï (4) ¨á¯®«ì§®¢ «áï ¬¥â®¤ à áé¥¯«¥¨ï. � áç¥â¯¥àäã§¨¨ â¥¯«  ¨  £à¥¢  §  áç¥â  «¨ç¨ï ¨áâ®ç¨ª®¢¯à®¨§¢®¤¨«áï á ¨á¯®«ì§®¢ ¨¥¬ â®ç®£® à¥è¥¨ï.�¨ääã§¨® ï ç áâì  ¯¯à®ªá¨¬¨à®¢ « áì ¥ï¢®©è¥áâ¨â®ç¥ç®© à §®áâ®© áå¥¬®© ¢â®à®£® ¯®àï¤ª â®ç®áâ¨ ¯® ¯à®¤®«ì®© (� ) ¨ ¯®¯¥à¥ç®© (R ) ª®®à-¤¨ â ¬ ¨ à ááç¨âë¢ « áì ¬¥â®¤®¬ ¯à®£®ª¨ [9].�¨á«¥ë¥ à¥è¥¨ï ãà ¢¥¨ï (4) ¯®§¢®«¨«¨ ¨á-á«¥¤®¢ âì â¥¬¯¥à âãà®¥ ¯®«¥ ¤«ï ¯ à ¬¥âà®¢, ¡«¨§-ª¨å ª à¥ «ì® ¨á¯®«ì§ã¥¬ë¬ ¢ íªá¯¥à¨¬¥â å. � á-á¬ âà¨¢ «¨áì ¤¢  à¥¦¨¬   £à¥¢ : ¢®§¤¥©áâ¢¨¥ ¡®«¥¥¬®éë¬ ¨§«ãç¥¨¥¬ (¯¨ª®¢®¥ § ç¥¨¥ ¨â¥á¨¢®á-â¨ I0 = 0;5 �â/á¬2   ¨áâ®ç¨ª¥) ¢ â¥ç¥¨¥ 2 á ¨¬¥¥¥ ¬®éë¬ (I0 = 0;1 �â/á¬2 ) ¢ â¥ç¥¨¥ 10 á. �à¨íâ®¬ ¯®« ï ¤®§  ®¡«ãç¥¨ï ®áâ ¢ « áì ¯®áâ®ï®©.�á®, çâ® ¨§¬¥¥¨¥ ¢à¥¬¥¨ íªá¯®§¨æ¨¨ ¨ ¨â¥-á¨¢®áâ¨ ¨áâ®ç¨ª  ¯à¨ § ¤ ®© ¤®§¥ ®¡«ãç¥¨ï®ª §ë¢ ¥â áãé¥áâ¢¥®¥ ¢«¨ï¨¥   à §¬¥à ¨ â¥¬-¯¥à âãàã  £à¥¢ ¥¬®© ®¡« áâ¨, ®¤ ª® ¯à¥¤áâ ¢«ï-«®áì ¨â¥à¥áë¬ ¯®«ãç¨âì ª®«¨ç¥áâ¢¥ë¥ ®æ¥ª¨.�  à¨á. 2 ¯à¥¤áâ ¢«¥ë ¯à®áâà áâ¢¥ë¥ à á¯à¥¤¥-«¥¨ï â¥¬¯¥à âãàë ¢ ä®ª «ì®© ¯«®áª®áâ¨ ( ) ¨  ®á¨ ¯ãçª  (¡) ¤«ï ãª § ëå ¢ëè¥ à¥¦¨¬®¢. �¨¤®,çâ® ã¬¥ìè¥¨¥ ¢à¥¬¥¨ íªá¯®§¨æ¨¨ ¨ ã¢¥«¨ç¥¨¥¨â¥á¨¢®áâ¨ ¨áâ®ç¨ª  (ªà¨¢ë¥ 1) ¯à¨ ¯®áâ®ï®©¤®§¥ ¨§«ãç¥¨ï ã«ãçè îâ íää¥ªâ¨¢®áâì ¨ «®ª «¨-§ æ¨î  £à¥¢ ¥¬®© ®¡« áâ¨. �  à¨á. 3 ¨§®¡à ¦¥ë§ ¢¨á¨¬®áâ¨ â¥¬¯¥à âãàë ®â ¢à¥¬¥¨ ¢ ä®ªãá¥ ¨§-«ãç â¥«ï ¤«ï â¥å ¦¥ à¥¦¨¬®¢. �§ à¨á. 3 ¢¨¤®, çâ®¯à®æ¥áá  £à¥¢ ¨ï ¡®«¥¥ íää¥ªâ¨¢¥ ¤«ï à¥¦¨¬  á¬ «ë¬ ¢à¥¬¥¥¬ íªá¯®§¨æ¨¨ ¨ ¡®«ìè¨¬ § ç¥¨¥¬¨â¥á¨¢®áâ¨ ¨§«ãç â¥«ï (ªà¨¢ ï 1,  ). �à¨ ¤«¨â¥«ì-®¬ ¢®§¤¥©áâ¢¨¨ ã«ìâà §¢ãª    âª ì (ªà¨¢ë¥ 1 ¨ 2)¯à®¨áå®¤¨â  áëé¥¨¥ â¥¬¯¥à âãàë. �® ®¡ãá«®¢-«¥® à ¢®¢¥á¨¥¬, ª®â®à®¥ ãáâ  ¢«¨¢ ¥âáï ¬¥¦¤ã¯à¨à®áâ®¬ â¥¬¯¥à âãàë, á¢ï§ ë¬ á  «¨ç¨¥¬ ¨á-â®ç¨ª , ¨ ®å« ¦¤¥¨¥¬, ¢ë§¢ ë¬ ®ââ®ª®¬ â¥¯« §  áç¥â ¤¨ääã§¨¨. �«¥¤ã¥â â ª¦¥ ®â¬¥â¨âì, çâ® ¯à¨¥¨§¬¥®© £¥®¬¥âà¨¨ ¨áâ®ç¨ª  § ç¥¨¥ â¥¬¯¥à -âãàë  áëé¥¨ï ¬¥ï¥âáï ¯à®¯®àæ¨® «ì® ¥£® ¨-â¥á¨¢®áâ¨: ªà¨¢ ï 1 á®®â¢¥âáâ¢ã¥â ¨â¥á¨¢®áâ¨¨áâ®ç¨ª  I0 = 0;5 �â/á¬2 , ªà¨¢ ï 2 ¯®«ãç¥  ¤«ïI0 = 0;1 �â/á¬2 . �à®æ¥áá ®å« ¦¤¥¨ï ¯®á«¥ ¢ëª«î-ç¥¨ï ¨áâ®ç¨ª  ®¡ãá«®¢«¥ ¢ ®á®¢®¬ ¤¨ääã§¨¥©¨, ª ª ¢¨¤® ¨§ à¨á. 3 (ªà¨¢ë¥ á ¨§«®¬®¬ 1,  ,¡ ¨ 2,  ),
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�����¨á. 2. �à®áâà áâ¢¥®¥ à á¯à¥¤¥«¥¨¥ â¥¬¯¥à âãàë  ®á¨ ( ) ¨ ¢ ä®ª «ì®© ¯«®áª®áâ¨ (¡) ¯à¨ ®¡«ãç¥¨¨ á ¨áå®¤-®© ¨â¥á¨¢®áâìî I0 = 0;5 �â/á¬2 ¢ â¥ç¥¨¥ t = 2 á(ªà¨¢ë¥ 1) ¨ I0 = 0;1 �â/á¬2 , t= 10 á (ªà¨¢ë¥ 2)����������¨á. 3. �à¥¬¥ ï § ¢¨á¨¬®áâì â¥¬¯¥à âãàë ¢ ä®ªãá¥ ¯à¨®¡«ãç¥¨¨ á ¨áå®¤®© ¨â¥á¨¢®áâìî I0 = 0;5 (ªà¨-¢ë¥ 1) ¨ 0;1 �â/á¬2 (ªà¨¢ë¥ 2)¤«¨âáï ®ª®«® 3 á. �¥àäã§¨ï   ¤ ëå ¢à¥¬¥ å ®¡«ã-ç¥¨ï ®ª §ë¢ ¥â á« ¡®¥ ¢«¨ï¨¥, â ª ª ª ¢ë¡à ®¥¢à¥¬ï � = 250 c ¬®£® ¡®«ìè¥ ¢à¥¬¥ íªá¯®§¨æ¨¨.�  à¨á. 4 ¯à¥¤áâ ¢«¥ë ¯à®áâà áâ¢¥ë¥ à á¯à¥¤¥-«¥¨ï â¥¬¯¥à âãàë ¢ ä®ª «ì®© ¯«®áª®áâ¨ ( ) ¨  ®á¨ ¯ãçª  (¡) ¤«ï à §«¨çëå ¢à¥¬¥ íªá¯®§¨æ¨¨ ¯à¨§ ç¥¨¨ ¨â¥á¨¢®áâ¨ I0 = 0;1 �â/á¬2 . �¨¤®, çâ®ã¢¥«¨ç¥¨¥ ¢à¥¬¥¨ ¢®§¤¥©áâ¢¨ï ¯à¨¢®¤¨â ª ¯®¢ëè¥-¨î â¥¬¯¥à âãàë  £à¥¢ ¥¬®© ®¡« áâ¨ ¨ ¥¥ à áè¨-à¥¨î, çâ® á®®â¢¥âáâ¢ã¥â à á¯«ë¢ ¨î ¬ ªá¨¬ã¬®¢ªà¨¢ëå. � áè¨à¥¨¥ ®¡« áâ¨  £à¥¢  ®¡ãá«®¢«¥®ãá¨«¥¨¥¬ ¢«¨ï¨ï ¤¨ääã§¨¨. � ª ¡ë«® ¯®ª § ®(á¬. à¨á. 3), ¢à¥¬ï ¤¨ääã§¨¨, ª ª ¨ â¨¯¨ç®¥ ¢à¥-¬ï íªá¯®§¨æ¨¨, ®æ¥¨¢ ¥âáï ¥áª®«ìª¨¬¨ á¥ªã¤ ¬¨,¯®íâ®¬ã ¤«ï ¯®«ãç¥¨ï ¦¥« ¥¬®£® à §¬¥à  ®¡« áâ¨ £à¥¢  ¬®¦® ¯®¤®¡à âì ®¯â¨¬ «ìë© ¢à¥¬¥®©à¥¦¨¬ ®¡«ãç¥¨ï.
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