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��� 548.4:534 ����������� ���������� � �������������� �����. �. �ã¡­®¢áª ï, �. �. �¥£®â¨­, �. �. �ï¯ã­¨­ (ª ä¥¤à  ¬®«¥ªã«ïà­®© ä¨§¨ª¨ ¨ ä¨§¨ç¥áª¨å ¨§¬¥à¥­¨©)�¥â®¤®¬ ª®¬¯ìîâ¥à­®£® ¬®¤¥«¨à®¢ ­¨ï ¨áá«¥¤®¢ ­® à §¬­®¦¥­¨¥ ¤¨á«®ª æ¨© ¯®¤ ¤¥©áâ¢¨¥¬ã«ìâà §¢ãª  ¨ í¢®«îæ¨ï £¥­¥à¨à®¢ ­­ëå ¨áâ®ç­¨ª®¬ ¤¨á«®ª æ¨®­­ëå ¯¥â¥«ì. �¯à¥¤¥«¥­ë ãá«®¢¨ï,¯à¨ ª®â®àëå £¥­¥à æ¨ï ¯¥â¥«ì ¯à®¨áå®¤¨â ¯® ª« áá¨ç¥áª®¬ã ¨ ¯® ­¥âà ¤¨æ¨®­­®¬ã ¬¥å ­¨§¬ ¬.�áâ ­®¢«¥­ë § ¢¨á¨¬®áâ¨ ªà¨â¨ç¥áª¨å ¯ à ¬¥âà®¢: ¤«¨­ë ¨áâ®ç­¨ª ,  ¬¯«¨âã¤ë ­ ¯àï¦¥­¨ï ¨¨­â¥à¢ «  ­ ¯àï¦¥­¨©, ¢ ¯à¥¤¥« å ª®â®à®£® ¨¬¥¥â ¬¥áâ® ­®¢ë© ¬¥å ­¨§¬, ®â ç áâ®âë ã«ìâà §¢ãª ¨ ª®íää¨æ¨¥­â  ¤¨­ ¬¨ç¥áª®© ¢ï§ª®áâ¨. �¯à¥¤¥«¥­ë ãá«®¢¨ï, ¯à¨ ª®â®àëå ¯à®¨áå®¤¨â ­ ª®¯«¥­¨¥¢ ªà¨áâ ««¥ ¤¨á«®ª æ¨©, £¥­¥à¨à®¢ ­­ëå ­¥âà ¤¨æ¨®­­ë¬ á¯®á®¡®¬.�¢¥¤¥­¨¥�®¤ ¤¥©áâ¢¨¥¬ ã«ìâà §¢ãª  (��) ¯«®â­®áâì ¤¨á«®ª -æ¨© ¢®§à áâ ¥â ­  ­¥áª®«ìª® ¯®àï¤ª®¢. � é¥«®ç­®£ «®-¨¤­ëå ªà¨áâ «« å ®­  ¬¥­ï« áì ®â 104 ¤® 108 á¬�2 [1].� ­¥¥ [2] ¡ë«® ¯®ª § ­®, çâ® ¯®¤ ¤¥©áâ¢¨¥¬ �� à §¬­®-¦¥­¨¥ ¤¨á«®ª æ¨© ¬®¦¥â ¯à®¨áå®¤¨âì ¯® ª« áá¨ç¥áª®-¬ã ¬¥å ­¨§¬ã �à ­ª {�¨¤  [3] ¨ ®â«¨ç­®¬ã ®â ­¥£®¬¥å ­¨§¬ã, ¢®§¬®¦­®¬ã «¨èì ¯à¨ §­ ª®¯¥à¥¬¥­­ëå­ £àã§ª å [2, 4{6].�« áá¨ç¥áª¨© ¬¥å ­¨§¬ ¢ ãá«®¢¨ïå ��-¢®§¤¥©áâ¢¨ï¨áá«¥¤®¢ ­ ¤®áâ â®ç­® ¯®¤à®¡­® [4, 5]. �â® ª á ¥âáï¢â®à®£® ¬¥å ­¨§¬ , â® á­ ç «  ¡ë«  ¢ëáª § ­  £¨¯®-â¥§  ® ¥£® áãé¥áâ¢®¢ ­¨¨ [5],   § â¥¬ ¯à¨ ¯®¬®é¨���-¬®¤¥«¨à®¢ ­¨ï ¡ë«® ¯®ª § ­®, çâ® íâ®â ¬¥å -
­¨§¬ ¤¥©áâ¢¨â¥«ì­® ¬®¦¥â à¥ «¨§®¢ âìáï [2, 6]. �¤­ ª®®áâ «¨áì ­¥ ¨áá«¥¤®¢ ­­ë¬¨ ¨­â¥à¢ «ë  ¬¯«¨âã¤ ­ -¯àï¦¥­¨© ¨ ç áâ®â ��, ¢ ¯à¥¤¥« å ª®â®àëå ¯à®¨áå®¤¨â£¥­¥à æ¨ï ¤¨á«®ª æ¨©, ¢à¥¬ï ®¡à §®¢ ­¨ï ¯¥â¥«ì, ¨åà §¬¥àë ¨ ãá«®¢¨ï ­ ª®¯«¥­¨ï ¤¨á«®ª æ¨© ¢ ªà¨áâ ««¥¯à¨ â ª®¬ ¬¥å ­¨§¬¥ à §¬­®¦¥­¨ï. �¯à¥¤¥«¥­¨î íâ¨åãá«®¢¨© ¯®á¢ïé¥­  ¤ ­­ ï áâ âìï.�«ï à¥è¥­¨ï § ¤ ç¨ ¡ë« ¯à¨¬¥­¥­ ¬¥â®¤ ���-¬®-¤¥«¨à®¢ ­¨ï. �á¯®«ì§®¢ ­­ë¥ ¬®¤¥«ì ¨  «£®à¨â¬ ¯à¨-¢¥¤¥­ë ¢ à ¡®â å [2, 7].�®¤¥«¨à®¢ ­¨¥ ¯à®¢®¤¨«®áì ¯à¨¬¥­¨â¥«ì­® ª é¥-«®ç­®£ «®¨¤­ë¬ ªà¨áâ «« ¬ ¢ ¨­â¥à¢ «¥ ç áâ®â �� ®â15 ¤® 200 ª�æ, ¤«¨­  ¨áâ®ç­¨ª  ¢ àì¨à®¢ « áì ®â 0,5 ¤®10 ¬ª¬.
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��¨á. 1. � ¢¨á¨¬®áâ¨ ®â ¤«¨­ë ¨áâ®ç­¨ª  l ªà¨â¨ç¥áª¨å ­ ¯àï¦¥­¨© �0n (1) ¨ �0f (2) ¯à¨ f = 180 ª�æ¨ ªà¨â¨ç¥áª®£® ­ ¯àï¦¥­¨ï �0n ¯à¨ f = 15 (1), 60 (2), 120 (3) ¨ 180 ª�æ (4)1. � ¢¨á¨¬®áâ¨ ®â ç áâ®âë ã«ìâà §¢ãª ¯ à ¬¥âà®¢, å à ªâ¥à¨§ãîé¨å à ¡®âã¤¨á«®ª æ¨®­­®£® ¨áâ®ç­¨ª � ¬ª­ãâ ï ¯¥â«ï ®¡à §ã¥âáï ¯® ¬¥å ­¨§¬ã �à ­-ª {�¨¤  ¯à¨  ¬¯«¨âã¤¥ ­ ¯àï¦¥­¨ï �0f §  ¢à¥¬ï, ¬¥­ì-è¥¥ ¯®«®¢¨­ë ¯¥à¨®¤  ��-ª®«¥¡ ­¨© (t0 < T=2) [4, 5].�¥­¥à æ¨ï ¤¨á«®ª æ¨© ¯® ­¥âà ¤¨æ¨®­­®¬ã ¬¥å ­¨§-¬ã ¯à®¨áå®¤¨â ¯à¨  ¬¯«¨âã¤¥ ­ ¯àï¦¥­¨ï �0n, ¬¥­ì-è¥© �0f . �à¥¬ï ®¡à §®¢ ­¨ï § ¬ª­ãâ®© ¯¥â«¨ T=2 < t0< T [6].� ¦­ë¬ ¯ à ¬¥âà®¬, å à ªâ¥à¨§ãîé¨¬ ¯à®æ¥ááà §¬­®¦¥­¨ï ¤¨á«®ª æ¨©, ï¢«ï¥âáï ªà¨â¨ç¥áª ï  ¬-¯«¨âã¤  ­ ¯àï¦¥­¨ï, ¯à¨ ª®â®à®© ­ ç¨­ ¥â à ¡®â âì¤¨á«®ª æ¨®­­ë© ¨áâ®ç­¨ª. �à¨¬¥àë § ¢¨á¨¬®áâ¥© �0n¨ �0f ®â ¤«¨­ë ¨áâ®ç­¨ª  l ¤«ï ®¡®¨å ¬¥å ­¨§¬®¢ ¤ ­ë­  à¨á. 1,a.�à¨¢ë¥ �0n(l) ¨ �0f (l) à §£à ­¨ç¨¢ îâ âà¨ ®¡« áâ¨.� ¯¥à¢®© (I) ¯à¨  ¬¯«¨âã¤¥ ­ ¯àï¦¥­¨ï �� �0 < �0n¯à®¨áå®¤ïâ ª®«¥¡ ­¨ï ¤¨á«®ª æ¨®­­ëå á¥£¬¥­â®¢. �®¢â®à®© (II), £¤¥ �0n 6 �0 6 �0f , ®¡à §®¢ ­¨¥ ¯¥â¥«ì ¯à®-¨áå®¤¨â ¯® ­¥âà ¤¨æ¨®­­®¬ã ¬¥å ­¨§¬ã. � ®¡« áâ¨ III¯¥â«¨ £¥­¥à¨àãîâáï ¯® ¬¥å ­¨§¬ã �à ­ª {�¨¤ .�§ à¨á. 1,a ¢¨¤­®, çâ®, ­ ç¨­ ï á ­¥ª®â®à®£® ªà¨-â¨ç¥áª®£® §­ ç¥­¨ï ¤«¨­ë ¨áâ®ç­¨ª  ln, ¤«ï ª ¦¤®£® láãé¥áâ¢ã¥â á¢®© ¨­â¥à¢ «  ¬¯«¨âã¤ �0f ��0n, ¢ ¯à¥¤¥« åª®â®à®£® à ¡®â ¥â ­®¢ë© ¬¥å ­¨§¬. �®ï¢«¥­¨¥ ªà¨â¥-à¨ï ln ®¡êïá­ï¥âáï â¥¬, çâ® ­  ¤¨á«®ª æ¨®­­ë© á¥£¬¥­â®ª §ë¢ îâ ª®­ªãà¨àãîé¥¥ ¢«¨ï­¨¥ á¨«  á ¬®¤¥©áâ¢¨ï¨ á¨«  ¢ï§ª®áâ¨.�à¨â¨ç¥áª ï  ¬¯«¨âã¤  �0n, ªà¨â¨ç¥áª ï ¤«¨­  ln,¨­â¥à¢ «  ¬¯«¨âã¤ �0f��0n ¨ ¢à¥¬ï ®¡à §®¢ ­¨ï ¯¥â«¨ t0§ ¢¨áïâ ®â ç áâ®âë �� f . �à¨â¨ç¥áª ï  ¬¯«¨âã¤  �0nã¢¥«¨ç¨¢ ¥âáï á à®áâ®¬ ç áâ®âë, çâ® ¢¨¤­® ¨§ à¨á. 1,,£¤¥ ¯à¥¤áâ ¢«¥­ë § ¢¨á¨¬®áâ¨ �0n(l) ¤«ï à §«¨ç­ëå ç á-â®â. � ¢¨á¨¬®áâì ªà¨â¨ç¥áª®©  ¬¯«¨âã¤ë ®â ç áâ®âë¬®¦­®  ¯¯à®ªá¨¬¨à®¢ âì áâ¥¯¥­­®© äã­ªæ¨¥©�0n(f) = �1 + p(f � fn)q :�¤¥áì �1, p ¨ q | ¯ à ¬¥âàë  ¯¯à®ªá¨¬ æ¨¨. �ã­ªæ¨ï�0n(f) ®¯à¥¤¥«¥­  ¤«ï §­ ç¥­¨© ç áâ®âë f > fn (fn |

£à ­¨ç­ ï ç áâ®â , ­ ç¨­ ï á ª®â®à®© ¨áâ®ç­¨ª § ¤ ­-­®© ¤«¨­ë £¥­¥à¨àã¥â ¤¨á«®ª æ¨¨ ¯® ­¥âà ¤¨æ¨®­­®¬ã¬¥å ­¨§¬ã). �­ «®£¨ç­ ï áâ¥¯¥­­ ï § ¢¨á¨¬®áâì�0f (f) = �1 + pfn¡ë«  ¯®«ãç¥­  ¢ à ¡®â¥ [4] ¤«ï �0f (f) ¯à¨ ¬®¤¥«¨à®-¢ ­¨¨ à §¬­®¦¥­¨ï ¤¨á«®ª æ¨© ¯® ¬¥å ­¨§¬ã �à ­-ª {�¨¤  ¨ ¥é¥ à ­¥¥ | ­  ®á­®¢¥ ¤ ­­ëå ­ âãà­ëåíªá¯¥à¨¬¥­â®¢ [8].�«¨ï­¨¥ ç áâ®âë ­  ªà¨â¨ç¥áªãî ¤«¨­ã ¨áâ®ç­¨-ª  ln ¬®¦­® ¢¨¤¥âì ¨§ à¨á. 1, (áà ¢­¨¢ ï §­ ç¥­¨ï l(1)n ,l(2)n , l(3)n , ¨ l(4)n , á®®â¢¥âáâ¢ãîé¨¥ ç áâ®â ¬ 15, 60, 120 ¨180 ª�æ).�­â¥à¢ «  ¬¯«¨âã¤ ­ ¯àï¦¥­¨© �0f � �0n, ¢ ¯à¥¤¥« åª®â®à®£® à¥ «¨§ã¥âáï ­®¢ë© ¬¥å ­¨§¬, á à®áâ®¬ ç á-â®âë ã¢¥«¨ç¨¢ ¥âáï ¨ â¥¬ ¡ëáâà¥¥, ç¥¬ ¡®«ìè¥ ¤«¨­ ¨áâ®ç­¨ª  (à¨á. 2).���������	
��¨á. 2. � ¢¨á¨¬®áâì è¨à¨­ë ¨­â¥à¢ «  �0f ��0n ®â ¤«¨-­ë ¨áâ®ç­¨ª  l ¯à¨ à §«¨ç­ëå ç áâ®â å ã«ìâà §¢ãª :f = 15 (1), 30 (2), 60 (3), 90 (4), 120 (5), 150 (6), 180 (7)¨ 210 ª�æ (8)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1997. ü6 51�«¨ï­¨¥ ç áâ®âë ­  ¢á¥ ¯à¨¢¥¤¥­­ë¥ ¢ëè¥ ¯ à ¬¥â-àë ®¡ãá«®¢«¥­® áãé¥áâ¢®¢ ­¨¥¬ å à ªâ¥à­®£® ¢à¥¬¥­¨¯à®æ¥áá  £¥­¥à æ¨¨ ¨áâ®ç­¨ª®¬ § ¬ª­ãâ®© ¯¥â«¨. �â®å à ªâ¥à­®¥ ¢à¥¬ï â¥¬ ¡®«ìè¥, ç¥¬ ¡®«ìè¥ ¤«¨­  ¨á-â®ç­¨ª  [8].2. �«¨ï­¨¥ ª®íää¨æ¨¥­â  ¤¨­ ¬¨ç¥áª®© ¢ï§ª®áâ¨ ­ ¯ à ¬¥âàë, å à ªâ¥à¨§ãîé¨¥ à ¡®âã ¨áâ®ç­¨ª �®¤¥«¨à®¢ ­¨¥ ¯à®¢®¤¨«®áì ¯à¨¬¥­¨â¥«ì­® ª ªà¨á-â «« ¬ NaCl, LiF, K�l, KBr, ¤«ï ª®â®àëå ¨§ íªá¯¥à¨¬¥­-â  ¡ë«¨ ¨§¢¥áâ­ë ¯à¥¤¥«ë ¨§¬¥­¥­¨ï ª®íää¨æ¨¥­â  ¤¨-­ ¬¨ç¥áª®© ¢ï§ª®áâ¨ ¯à¨ ª®¬­ â­®© â¥¬¯¥à âãà¥ [9].�®íää¨æ¨¥­â B ¤«ï ¨¤¥ «ì­®£® ªà¨áâ ««  § ¢¨á¨â ®ââ¥¬¯¥à âãàë, ¤«ï à¥ «ì­®£® | ¯à¨ ä¨ªá¨à®¢ ­­®©â¥¬¯¥à âãà¥ | ®â ¤¥ä¥ªâ­®© áâàãªâãàë ¨ ®â á®áâ ¢ ¯à¨¬¥á¥© [9]. �®íâ®¬ã ®­ ¬®¦¥â ¨§¬¥­ïâìáï ¢ ®¯à¥-¤¥«¥­­ëå ¯à¥¤¥« å ¤«ï ª®­ªà¥â­®£® ¢¥é¥áâ¢ , ¨ ¤«ïà §­ëå ¢¥é¥áâ¢ íâ¨ ¯à¥¤¥«ë à §«¨ç­ë.�à¨ ã¢¥«¨ç¥­¨¨ ª®íää¨æ¨¥­â  ¢ï§ª®áâ¨ ªà¨â¨ç¥á-ª ï ¤«¨­  ¨áâ®ç­¨ª  ln ã¬¥­ìè ¥âáï. �â® ®§­ ç ¥â, çâ®¢ ªà¨áâ «« å á ¡®«ìè¨¬ ª®íää¨æ¨¥­â®¬ ¢ï§ª®áâ¨ ¯à¨§ ¤ ­­®© ç áâ®â¥ à¥ «¨§ æ¨ï ­¥âà ¤¨æ¨®­­®£® ¬¥å -­¨§¬  áâ ­®¢¨âáï ¢®§¬®¦­®© ¤«ï á¥£¬¥­â®¢ ¬¥­ìè¥©¤«¨­ë.���������	
��
�������¨á. 3. �«¨ï­¨¥ ª®íää¨æ¨¥­â  ¤¨­ ¬¨ç¥áª®© ¢ï§ª®á-â¨ B ­  ªà¨â¨ç¥áªãî  ¬¯«¨âã¤ã ­ ¯àï¦¥­¨© �0n¤«ï ¨áâ®ç­¨ª®¢ ¤«¨­®© l = 2 (á¢¥â«ë¥ §­ çª¨)¨ 10 ¬ª¬ (â¥¬­ë¥)� ¢¨á¨¬®áâ¨ ªà¨â¨ç¥áª®©  ¬¯«¨âã¤ë �0n=�cr ®â ª®-íää¨æ¨¥­â  ¢ï§ª®áâ¨ B ¯®ª § ­  ­  ¯à¨¬¥à¥ ¨áâ®ç-

­¨ª®¢ ¤«¨­®© l = 2 ¨ 10 ¬ª¬ (à¨á. 3). �¤¥áì ¢ ª -ç¥áâ¢¥ ®¡¥§à §¬¥à¨¢ îé¥£® ¬­®¦¨â¥«ï ¨á¯®«ì§®¢ ­®�cr = Gb=l (G | ¬®¤ã«ì á¤¢¨£ , b | ¢¥ªâ®à �îà£¥à-á ). � ã¢¥«¨ç¥­¨¥¬ ¤«¨­ë ¨áâ®ç­¨ª  ¢«¨ï­¨¥ ¢ï§ª®áâ¨­  �0n ¢®§à áâ ¥â. � ª, ¤«ï ¨áâ®ç­¨ª  ¤«¨­®© 2 ¬ª¬¢¥«¨ç¨­  �0n ¯®çâ¨ ­¥ ¬¥­ï¥âáï á à®áâ®¬ B,   ¤«ï10 ¬ª¬ ¨§¬¥­¥­¨ï �0n ã¦¥ áãé¥áâ¢¥­­ë. � ª ã¦¥ ¡ë«®áª § ­® ¢ëè¥, ­  ¯®¢¥¤¥­¨¥ ¤¨á«®ª æ¨®­­®£® á¥£¬¥­â ®ª §ë¢ îâ ª®­ªãà¨àãîé¥¥ ¢«¨ï­¨¥ á¨«  á ¬®¤¥©áâ¢¨ï¨ á¨«  ¢ï§ª®áâ¨. �«ï ¨áâ®ç­¨ª®¢ ¬ «®© ¤«¨­ë á¨« á ¬®¤¥©áâ¢¨ï áãé¥áâ¢¥­­® ¯à¥¢®áå®¤¨â á¨«ã ¢ï§ª®á-â¨ | ®âáî¤ , ª ª á«¥¤áâ¢¨¥, á« ¡ ï § ¢¨á¨¬®áâì �0n®â ª®íää¨æ¨¥­â  B. �à¨ ã¢¥«¨ç¥­¨¨ ¤«¨­ë ¨áâ®ç­¨ª § ¬¥â ¥¬ ï ¨¬¨ ¯«®é ¤ì ã¢¥«¨ç¨¢ ¥âáï ¨ à®«ì á¨«ë¢ï§ª®áâ¨ ®ª §ë¢ ¥âáï §­ ç¨â¥«ì­®©.3. � §¬¥àë ¨ ¢à¥¬ï ¦¨§­¨ ¯¥â¥«ì, £¥­¥à¨à®¢ ­­ëå¨áâ®ç­¨ª®¬ ¯® ­¥âà ¤¨æ¨®­­®¬ã ¬¥å ­¨§¬ã� à¥§ã«ìâ â¥ ¤¥©áâ¢¨ï ¬¥å ­¨§¬  �à ­ª {�¨¤  ®¡-à §ã¥âáï á¨áâ¥¬  ª®­æ¥­âà¨ç¥áª¨å ®ªàã¦­®áâ¥©,   ¯à¨­¥âà ¤¨æ¨®­­®¬ ¬¥å ­¨§¬¥ | æ¥¯®çª  § ¬ª­ãâëå ¯¥-â¥«ì. � §¬¥à ¯¥â¥«ì § ¢¨á¨â ®â ¤«¨­ë ¨áâ®ç­¨ª ,  ¬-¯«¨âã¤ë ¨ ç áâ®âë ��, ª®íää¨æ¨¥­â  ¤¨­ ¬¨ç¥áª®©¢ï§ª®áâ¨.� ¢¨á¨¬®áâì à ¤¨ãá  ¯¥â«¨ ¢ ¬®¬¥­â ¥¥ ®¡à §®¢ ­¨ïR0 ®â  ¬¯«¨âã¤ë ­ ¯àï¦¥­¨ï ¢ ¯à¥¤¥« å ®¯à¥¤¥«¥­­ëå¢ëè¥ ¨­â¥à¢ «®¢ �0f � �0n ¯®ª § ­  ­  à¨á. 4,a ­ ¯à¨¬¥à¥ ¨áâ®ç­¨ª®¢ ¤«¨­®© l = 5 ¨ 10 ¬ª¬ (ªà¨¢ë¥1 ¨ 2). � ¤¨ãá ¯¥â¥«ì á à®áâ®¬  ¬¯«¨âã¤ë �� ã¢¥-«¨ç¨¢ ¥âáï, â®£¤  ª ª ¤«ï ¯¥â¥«ì, ®¡à §®¢ ¢è¨åáï ¯®¬¥å ­¨§¬ã �à ­ª {�¨¤ , á®£« á­® [10], ¨¬¥¥â ¬¥áâ®®¡à â­ ï § ¢¨á¨¬®áâì.�à¨ ã¢¥«¨ç¥­¨¨ ç áâ®âë �� à §¬¥à ¯¥â¥«ì, £¥­¥à¨-à®¢ ­­ëå ¨áâ®ç­¨ª®¬ § ¤ ­­®© ¤«¨­ë, ã¬¥­ìè ¥âáï.�  à¨á. 4, ¯à¥¤áâ ¢«¥­ë £à ä¨ª¨ ¨§¬¥­¥­¨ï à ¤¨ã-á®¢ ¯¥â¥«ì, £¥­¥à¨àã¥¬ëå ¨áâ®ç­¨ª ¬¨ ¤«¨­®© 3, 5 ¨10 ¬ª¬. �¥à¢ ï â®çª  ª ¦¤®© ªà¨¢®© á®®â¢¥âáâ¢ã¥âç áâ®â¥ ��, ­ ç¨­ ï á ª®â®à®© ¢®§¬®¦­  £¥­¥à æ¨ï ¯¥-â¥«ì ¨áâ®ç­¨ª®¬ ¤ ­­®© ¤«¨­ë ¯® ­®¢®¬ã ¬¥å ­¨§¬ã.�§ à¨á. 4, ¢¨¤­®, çâ® ¨áâ®ç­¨ª¨ ¬ «®© ¤«¨­ë ¬®£ãâ£¥­¥à¨à®¢ âì ¯¥â«¨, à ¤¨ãá ª®â®àëå ¯à¥¢®áå®¤¨â ¤«¨­ã¨áâ®ç­¨ª , â.¥. R0=l > 1 (ªà¨¢ ï 1). � ã¢¥«¨ç¥­¨¥¬ ¤«¨-­ë ¨áâ®ç­¨ª  R0=l ã¬¥­ìè ¥âáï ¨ áâ ­®¢¨âáï ¬¥­ìè¥ 1(ªà¨¢ë¥ 2 ¨ 3).�§¢¥áâ­®, çâ® § ¬ª­ãâë¥ ¤¨á«®ª æ¨®­­ë¥ ¯¥â«¨ ®â-­®áïâáï ª ç¨á«ã ­¥áâ ¡¨«ì­ëå ¤¨á«®ª æ¨®­­ëå ª®­-ä¨£ãà æ¨© ¨  ­­¨£¨«¨àãîâ. �à¥¤¯®«®¦¨¬, çâ® ¯®á-«¥ ®¡à §®¢ ­¨ï ¯¥â«¨ �� ¢ëª«îç¨«¨. �â æ¨®­ à­®¥áãé¥áâ¢®¢ ­¨¥ ¯¥â¥«ì ¢ ªà¨áâ ««¥ ¡ã¤¥â ®¡ãá«®¢«¥­®­ «¨ç¨¥¬ áâ àâ®¢®£® ­ ¯àï¦¥­¨ï �st. �à¨ §­ ç¥­¨¨�st = 0; 3 ��  ¢ ªà¨áâ «« å NaCl ¯¥â«¨ à ¤¨ãá®¢R0 < 12 ¬ª¬  ­­¨£¨«¨àãîâ ¢ ®âáãâáâ¢¨¥ ¢­¥è­¥©­ £àã§ª¨ ¨ ¢­ãâà¥­­¨å ¯®«¥© ­ ¯àï¦¥­¨©. �®á«¥¤­¨¥®ª §ë¢ îâ áâ ¡¨«¨§¨àãîé¥¥ ¤¥©áâ¢¨¥ ­  ¯¥â«¨. � ª,à ¤¨ãáë ¯¥â¥«ì, £¥­¥à¨à®¢ ­­ëå ¨áâ®ç­¨ª ¬¨ ¤«¨­®©2{10 ¬ª¬, á®áâ ¢«ïîâ ®â 1 ¤® 10 ¬ª¬,   ­¥®¡å®¤¨¬ë¥ ¤«ï¨å áâ ¡¨«¨§ æ¨¨ §­ ç¥­¨ï ­ ¯àï¦¥­¨ï ¤®«¦­ë ¡ëâìá®®â¢¥âáâ¢¥­­® ®â 3,6 ¤® 0,36 �� .
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��¨á. 4. � ¢¨á¨¬®áâì à ¤¨ãá  ¯¥â«¨ R0 ®â  ¬¯«¨âã¤ë ­ ¯àï¦¥­¨ï ¯à¨ l = 5 (1) ¨ 10 ¬ª¬ (2) | a ¨ ®â ç áâ®âëã«ìâà §¢ãª  f ¯à¨ l = 3 (1), 5 (2) ¨ 10 ¬ª¬ (3) | ¡���������	
��
���¨á. 5. �§¬¥­¥­¨¥ à ¤¨ãá  ¤¨á«®ª æ¨®­­®© ¯¥â«¨á â¥ç¥­¨¥¬ ¢à¥¬¥­¨ ¯à¨ à §«¨ç­ëå  ¬¯«¨âã¤ åã«ìâà §¢ãª : �0 = 0; 1; 1 ¨ 1; 5 �� �ã¤ì¡ã § ¬ª­ãâëå ¯¥â¥«ì ¢ ��-¯®«¥ à áá¬®âà¨¬,¨á¯®«ì§ãï à¨á. 5, £¤¥ ¯à¨¢¥¤¥­ë § ¢¨á¨¬®áâ¨ à ¤¨ãá ¯¥â«¨ ®â ¢à¥¬¥­¨ ¯à¨ à §«¨ç­ëå  ¬¯«¨âã¤ å ­ ¯àï-¦¥­¨ï ��. �¨¤­®, çâ® ¯¥â«¨ ¨áç¥§ îâ, ¯à®áãé¥áâ¢®¢ ¢¢ ��-¯®«¥ ®¯à¥¤¥«¥­­®¥ ¢à¥¬ï. � à ªâ¥à í¢®«îæ¨¨ ¯¥â-«¨ § ¢¨á¨â ®â  ¬¯«¨âã¤ë ��. �à¨ ¬ «ëå  ¬¯«¨âã¤ å­ ¯àï¦¥­¨ï ¯¥â«¨ ­¥§ ¢¨á¨¬® ®â ¨å à ¤¨ãá  á â¥ç¥­¨-¥¬ ¢à¥¬¥­¨ á¦¨¬ îâáï ¨  ­­¨£¨«¨àãîâ (ªà¨¢ ï 1 ­ à¨á. 5). � à®áâ®¬  ¬¯«¨âã¤ë ­ ¯àï¦¥­¨ï ã¢¥«¨ç¨¢ ¥âáï¢à¥¬ï ¦¨§­¨ ¯¥â«¨, çâ® ¢¨¤­® ¯® ã¢¥«¨ç¥­¨î ¤«¨-­ë ®âà¥§ª®¢, ®âá¥ª ¥¬ëå ­  ®á¨ ¢à¥¬¥­¨ (ªà¨¢ë¥ 1{3à¨á. 5). �®§¬®¦­  ¨ á¨âã æ¨ï, ª®£¤  ¯¥â«ï á­ ç «  ¤ ¦¥à áè¨àï¥âáï (ªà¨¢ ï 3 à¨á. 5).

� ª®¯«¥­¨¥ ¤¨á«®ª æ¨© ¨ ã¢¥«¨ç¥­¨¥ ¨å ¯«®â­®á-â¨ ¢ ªà¨áâ ««¥ â®«ìª® ¢ ��-¯®«¥ ­¥ ¯à®¨áå®¤¨â ¯à¨£¥­¥à æ¨¨ ¯¥â¥«ì ¯® ­®¢®¬ã ¬¥å ­¨§¬ã. �®¦­® £®¢®-à¨âì â®«ìª® ®¡ ®¡« ª¥ ¢¨àâã «ì­ëå ¤¨á«®ª æ¨®­­ëå¯¥â¥«ì. �®á«¥¤­¨¥ ®¡à §ãîâáï ¢ â¥ç¥­¨¥ ª ¦¤®£® ¯¥-à¨®¤  ��-ª®«¥¡ ­¨© ¨  ­­¨£¨«¨àãîâ ¢ â¥ç¥­¨¥ á«¥-¤ãîé¥£®. �¥â®¤ ¬¨ ¯àï¬®£® ­ ¡«î¤¥­¨ï ®¡­ àã¦¨âì¨å ­¥¢®§¬®¦­®. �ãé¥áâ¢®¢ ­¨¥ ®¡« ª  ¢¨àâã «ì­ëå¤¨á«®ª æ¨© ¤®«¦­® ¯à®ï¢«ïâìáï ¢ ¬ ªà®áª®¯¨ç¥áª¨åá¢®©áâ¢ å ¯à¨ ­¥ã¯àã£®¬ ¯®¢¥¤¥­¨¨ ªà¨áâ ««®¢, ­ ¯à¨-¬¥à ¢ ®á®¡¥­­®áâïå  ¬¯«¨âã¤­®© § ¢¨á¨¬®áâ¨ ¤¥ä¥ªâ ¬®¤ã«ï ã¯àã£®áâ¨, çâ® ¨ ¡ë«® ®¡­ àã¦¥­® ¢ à ¡®â¥ [6].�®¤¥«¨à®¢ ­¨¥ ¯®ª § «®, çâ® ¯à¨ á®¢¬¥áâ­®¬ ¤¥©-áâ¢¨¨ �� ¨ ¯®áâ®ï­­®£® ­ ¯àï¦¥­¨ï § ¬ª­ãâë¥ ¯¥â«¨¬®£ãâ áâ ¡¨«¨§¨à®¢ âìáï, à áè¨àïâìáï ¨ ¢­®á¨âì ¢ª« ¤¢ ­ ª®¯«¥­¨¥ ¤¨á«®ª æ¨© ¢ ªà¨áâ ««¥, çâ® á®£« áã¥âáï áà¥§ã«ìâ â ¬¨ [11]. �­ ç¥­¨ï ¯®áâ®ï­­ëå á®áâ ¢«ïîé¨å¯®«¥© ­ ¯àï¦¥­¨©, ­¥®¡å®¤¨¬ë¥ ¤«ï áâ ¡¨«¨§ æ¨¨ ¨à áè¨à¥­¨ï ¯¥â¥«ì, ®¡à §®¢ ¢è¨åáï ¯® ­®¢®¬ã ¬¥å -­¨§¬ã, ®ª § «¨áì §­ ç¨â¥«ì­ë¬¨ (á¬. â ¡«¨æã).�­ ç¥­¨ï ¯®áâ®ï­­®£® ¯®«ï ­ ¯àï¦¥­¨© �c, ­¥®¡å®¤¨¬®£®¤«ï à áè¨à¥­¨ï ¤¨á«®ª æ¨®­­ëå ¯¥â¥«ì, ¯à¨ à §«¨ç­ëå ¬¯«¨âã¤ å ��-¯®«ï �0�c, mpAR0, MKM �0 = 1 mpA �0 = 2 mpA �0 = 3 mpA1 3,30 3,30 3,252 2,10 2,10 2,053 1,50 1,41 1,304 0,85 0,75 0,695 0,50 0,40 0,296 0,29 0,18 0,137 0,23 0,15 0,128 0,21 0,13 0,119 0,19 0,12 0,1010 0,17 0,11 0,09� à¥ «ì­ëå ªà¨áâ «« å ¯®áâ®ï­­ë¥ ¯® ¢à¥¬¥­¨ ¨ ­¥-®¤­®à®¤­ë¥ ¯® ¯à®áâà ­áâ¢ã ¯®«ï ­ ¯àï¦¥­¨© áãé¥áâ-¢ãîâ ¢á¥£¤  ¨§-§  ¯à¨áãâáâ¢¨ï ¢ ­¨å áâàãªâãà­ëå ¤¥ä¥ª-â®¢ ¨ ¨å  ­á ¬¡«¥©. �ë« ¯à®¢¥¤¥­  ­ «¨§ ¢«¨ï­¨ï ­ 
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