
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 32 { 43��� 581.1:631.4���������A����� ����������� � ����������������.2. ������ � �����������. �. ��������áâ¨âãâ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 18.07.2000�ë¯®«¥   «¨§ § ª®®¬¥à®áâ¥© ¯¥à¥®á  ¨  ª®¯«¥¨ï § £àï§ïîé¨å ¢¥é¥áâ¢ ¢ á«®¥ ¤®ëå ®â«®¦¥¨©, ¨å¢ë®á  ¢ ¯®¤áâ¨« îé¨© £àãâ ¢ è¨à®ª®¬ ¤¨ ¯ §®¥ ¨§¬¥¥¨ï ¬®¤¥«ìëå ¯ à ¬¥âà®¢. �  ª ¦¤®© ¨§ ¤¢ãå à áá¬®-âà¥ëå áâ ¤¨© ¢ë¤¥«¥ë ¤¢¥ å à ªâ¥àë¥ ä §ë. �¡®á®¢ ë ãá«®¢¨ï «®ª «¨§ æ¨¨ § £àï§¥¨© ¢ ¤®ëå ®â«®¦¥-¨ïå. �áâ ®¢«¥ë ¯à¥¤¥«ë, ¢ ª®â®àëå ª¨¥â¨ª  ®¡¬¥ëå ¯à®æ¥áá®¢ ¨£à ¥â ¢ ¦ãî à®«ì ¯à¨ à á¯à®áâà ¥¨¨§ £àï§ïîé¨å ¢¥é¥áâ¢, ¯®¢ëè ï ¨å ¬®¡¨«ì®áâì   ¯¥à¢®© áâ ¤¨¨ ¨ á¨¦ ï ¯®¤¢¨¦®áâì   ¢â®à®©. � ë ®æ¥ª¨¢à¥¬¥¨ å à ªâ¥à®£® ¯¥à¥à á¯à¥¤¥«¥¨ï § £àï§¥¨© ¢ ¤®ëå ®â«®¦¥¨ïå,  ç «  ¨å áãé¥áâ¢¥®£® ¢ë®á .�¨ª® ¨©   «i§ § ª®®¬ià®áâ¥© ¯¥à¥®áã ©  ª®¯¨ç¥ï § ¡àã¤îîç¨å à¥ç®¢¨ ã è ài ¤®¨å ¢i¤ª« ¤¥ì, ùåì®-£® ¢¨®áã ¢ ¯i¤áâ¨« îç¨© £àãâ ã è¨à®ª®¬ã ¤÷ ¯ §®÷ §¬i¨ ¬®¤¥«ì¨å ¯ à ¬¥âài¢. �  ª®¦i© § ¤¢®å à®§£«ïãâ¨åáâ ¤i© ¢¨¤i«¥i ¤¢i å à ªâ¥ài ä §¨. �¡£àãâ®¢ i ã¬®¢¨ «®ª «i§ æiù § ¡àã¤¥ì ã ¤®¨å ¢i¤ª« ¤¥ïå. �áâ ®¢«¥i£à ¨æi, ¢ ïª¨å ªi¥â¨ª  ®¡¬i¨å ¯à®æ¥ái¢ £à õ ¢ ¦«¨¢ã à®«ì ¯à¨ à®§¯®¢áî¤¦¥i § ¡àã¤îîç¨å à¥ç®¢¨, ¯i¤¢¨-éãîç¨ ùåî ¬®¡i«ìiáâì   ¯¥àèi© áâ ¤iù i §¬¥ìèãîç¨ àãå®¬iáâì   ¤àã£i©. � ¢¥¤¥i ®æiª¨ ç áã å à ªâ¥à®£®¯¥à¥à®§¯®¤i«ã § ¡àã¤îîç¨å à¥ç®¢¨ ¢ ¤®¨å ¢i¤ª« ¤¥ïå, ¯®ç âªã ùåì®£® áãââõ¢®£® ¢¨®áã.A thorough analysis was performed of the reguliarities of contaminant transport and accumulation in sediment layer withina wide range of the changes in model parameters. Two characteristic phases are distinguished at each stage considered.The conditions under which contaminant is con�ned in sediment are found. The limits are established within whichexchange processes kinetics is of importance at extending contaminant down the sediment layer due to increasing theirmobility at the �rst stage and decreasingit at the second stage. The characteristic time of contaminant redistributionwithin the sediment layer, the beginning of essential contaminent discharge.� á¯à®áâà ¥¨¥ § £àï§ïîé¨å ¢¥é¥áâ¢ (��) ¢á«®¥ ¤®ëå ®â«®¦¥¨© (���) ®¯¨áë¢ ¥âáï ¬ -â¥¬ â¨ç¥áª®© ¬®¤¥«ìî, ®¡®á®¢ ®© ¨ à¥ «¨§®-¢ ®© ¢ [1]. �á¯®«ì§®¢ ë© ¯à¨ íâ®¬ ã¯à®-é¥ë© ¯®¤å®¤ ª ®¯¨á ¨î ¬ áá®®¡¬¥  ¬¥¦¤ã��� ¨ ¯®¢¥àå®áâë¬ ¢®¤®¨áâ®ç¨ª®¬ ¯®§¢®«ï-¥â ¢® ¬®£¨å á«ãç ïå  ¤¥¦® ¬®¤¥«¨à®¢ âì ¯®-áâã¯«¥¨¥ �� ¢ ���. �à¨ïâë¥ ¤®¯ãé¥¨ï ¢ ®â®-è¥¨¨ áâàãªâãàëå, ä¨§¨ª®-å¨¬¨ç¥áª¨å á¢®©áâ¢��� ¨ ¢®¤®¨áâ®ç¨ª , å à ªâ¥à  ¨å § £àï§¥¨ïáãé¥áâ¢¥® ®£à ¨ç¨¢ îâ ®¡« áâì ¯à ªâ¨ç¥áª®-£® ¯à¨¬¥¥¨ï ¯®«ãç¥ëå â¥®à¥â¨ç¥áª¨å § ¢¨á¨-¬®áâ¥©. �¥¬ ¥ ¬¥¥¥, áâà®£®¥   «¨â¨ç¥áª®¥ à¥-è¥¨¥ ãª § ®© ¬®¤¥«¨ ¢¥áì¬  ¯®«® ®âà ¦ ¥âá¯¥æ¨ä¨ªã ¯à¨à®¤ëå ¨ â¥å®£¥ëå ãá«®¢¨© ¤«ïâ¨¯¨çëå ¢®¤ëå íª®á¨áâ¥¬,     «¨§ ®á®¡¥®-áâ¥© ¤¨ ¬¨ª¨ ��, ¢ë¯®«¥ë©   ¡ §¥ ¤ ®£®à¥è¥¨ï, ¯®§¢®«ï¥â á¤¥« âì àï¤ ¯®«¥§ëå ¢ë¢®-¤®¢, ª®â®àë¥ ®áïâ ¤®áâ â®ç® ®¡é¨© å à ªâ¥à.�«ï ¢ë¯®«¥¨ï ¯à®£®§ëå à áç¥â®¢ ¨   «¨-§  ®á®¡¥®áâ¥© ä®à¬¨à®¢ ¨ï ¯®â®ª  �� ¢ ���¯à¨ ¨å à á¯®áâà ¥¨¨ ¢ íª®á¨áâ¥¬¥ "¢®¤®¨áâ®ç-¨ª { ��� { ¯®¤áâ¨« îé¨© £àãâ" ¥®¡å®¤¨¬®§ âì á®£« á® ¯à¨ïâ®© ¬ â¥¬ â¨ç¥áª®© ¬®¤¥-«¨ § ç¥¨ï á«¥¤ãîé¨å à §¬¥àëå ¬®¤¥«ìëå ¯ -à ¬¥âà®¢, å à ªâ¥à¨§ãîé¨å ä¨§¨ª®-å¨¬¨ç¥áª¨¥
á¢®©áâ¢  íª®á¨áâ¥¬ë:¢®¤®¨áâ®ç¨ª  { zu, Dw, C0;��� { z0, �s, fs, �, Ke, Kf , �, V , C0, S0f ;�� { �, D0.� ç¥¨ï ¯ à ¬¥âà®¢ ¤«ï ª®«¨ç¥áâ¢¥®© ®æ¥-ª¨ á¢®©áâ¢ �� (�, D0) ¯à¨¢®¤ïâáï ¢ á¯à ¢®ç®© «¨-â¥à âãà¥. �ï¤ ¯ à ¬¥âà®¢ (z0, �s, �s, C0, C0, S0f )¬®£ãâ ¡ëâì ®¯à¥¤¥«¥ë ¢ à¥§ã«ìâ â¥ ®â®á¨â¥«ì-® ¯à®áâëå ¨§¬¥à¥¨©. � à ¬¥âàë fs, Dw ¤®áâ -â®ç® â®ç® à ááç¨âë¢ îâáï   ®á®¢¥ ¨§¢¥áâëåí¬¯¨à¨ç¥áª¨å ä®à¬ã« [2 { 4]. �«ï ãáâ ®¢«¥¨ï¤®áâ®¢¥àëå § ç¥¨© zu, V ¥à¥¤ª® âà¥¡ã¥âáï¯à®¢¥¤¥¨¥ ¤®¯®«¨â¥«ìëå ¬®¤¥«ìëå ¨áá«¥¤®¢ -¨© ä¨«ìâà æ¨®®£® à¥¦¨¬  ¢ ��� ¨ ¯®¤áâ¨« î-é¥¬ £àãâ¥ ¨ ¬ áá®¯¥à¥®á  ¢ ¢®¤®¨áâ®ç¨ª¥, å®-âï ç é¥ V ¢ëç¨á«ï¥âáï ¨áå®¤ï ¨§   «¨§  ¢®¤®-£® ¡ « á  ¢ à áá¬ âà¨¢ ¥¬®© íª®á¨áâ¥¬¥. � ª®-¥æ, ¯ à ¬¥âàë �, Ke, Kf , � ¯à¨å®¤¨âáï ®¯à¥¤¥-«ïâì ¢á«¥¤áâ¢¨¥ ¬®£®®¡à §¨ï ¯à¨à®¤ëå ãá«®¢¨©¢ ¤®ëå ®â«®¦¥¨ïå ¢ à¥§ã«ìâ â¥ á«®¦ëå á¯¥-æ¨ «ìëå íªá¯¥à¨¬¥â®¢.�«ï ã¤®¡áâ¢  ¤¨ ¬¨ª  �� ¢ ��� ¨§ãç « áì  ®á®¢¥ ãª § ®© ¬®¤¥«¨ ¢ ¡¥§à §¬¥à®¬ ¢¨¤¥, á®-¤¥à¦ é¥© ¡¥§à §¬¥àë¥ ¯ à ¬¥âàë (ª®¬¯«¥ªáë) {De, Rf , �, �, . � ª¨¬ ®¡à §®¬, ¨áª®¬ë¥ ¡¥§-à §¬¥àë¥ ª®æ¥âà æ¨¨ �� ¢ à áâ¢®à¥®© � ¨32 c �. �. �®«ïª®¢, 2001



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 32 { 43¥®¡¬¥®© Sf ä®à¬ å ï¢«ïîâáï äãªæ¨ï¬¨ ®â¡¥§à §¬¥àëå ª®®à¤¨ âë (¢ëá®âë) z, ¢à¥¬¥¨ t¨ ã¯®¬ïãâëå ¢ëè¥ ª®¬¯«¥ªá®¢. � ª ª ª ¨áå®¤-ë¥ ¯ à ¬¥âàë   ¯à ªâ¨ª¥ § ¬¥â® ¬¥ïîâáï (®â®¡ê¥ªâ  ª ®¡ê¥ªâã) [5 { 9], â® ¯à¥¤¥«ë ¨§¬¥¥-¨ï ¡¥§à §¬¥àëå ¯ à ¬¥âà®¢ ¯à¨ ®¡é¥¬   «¨§¥¬®£ãâ ¡ëâì § ç¨â¥«ìë¬¨. � ë¥ íªá¯¥à¨¬¥-â «ìëå ¨áá«¥¤®¢ ¨© ¤«ï àï¤  ¯à¨à®¤ëå ®¡ê¥ª-â®¢ á¢¨¤¥â¥«ìáâ¢ãîâ ® â®¬, çâ® ®à¨¥â¨à®¢®çë©¤¨ ¯ §® § ç¥¨© De á®áâ ¢«ï¥â 0.05 { 0.2 (®â®-á¨â¥«ì® ¬ « ï ¥£® ¢ à¨ ¡¥«ì®áâì ®¡êïáï¥âáï¤¥©áâ¢¨¥¬ ¤¢ãå ¢§ ¨¬®¤®¯®«ïîé¨å ¬¥å ¨§¬®¢¤¨ääã§¨¨ �� ¨ áâ ¡¨«ìë¬ â¥¬¯¥à âãàë¬ à¥-¦¨¬®¬ ¢ C��). �â®à®© ¢ ¦¥©è¨© ¯ à ¬¥âà {Rf{ ç áâ® ¨¬¥¥â § ç¥¨¥ ¢ ¯à¥¤¥« å ®â 2 (¯à¨ ¡®«¥¥á« ¡®¬ ¢§ ¨¬®¤¥©áâ¢¨¨ �� á â¢¥à¤®© ä §®© ���)¤® 10 ¨ ¡®«¥¥ (¯à¨ á¨«ì®¬ ¢§ ¨¬®¤¥©áâ¢¨¨ �� áâ¢¥à¤®© ä §®©). � ç¥¨¥ � ¯à¨¡«¨¦¥® ¨§¬¥ï-¥âáï ®â 0.05 (¤«ï ¬®¡¨«ìëå ¡ëáâà®¤¥£à ¤¨àãî-é¨å ��) ¤® 0.5 ¨ ¡®«¥¥ (¤«ï ¬ «®¯®¤¢¨¦ëå ¡®«¥¥áâ ¡¨«ìëå ��). �¨ ¯ §® ¢®§¬®¦ëå § ç¥¨©� ï¢«ï¥âáï áãé¥áâ¢¥® ¡®«¥¥ è¨à®ª¨¬. � ¯à¨-æ¨¯¥ íâ®â ¯ à ¬¥âà ¬®¦¥â ¬¥ïâìáï   ¥áª®«ìª®¯®àï¤ª®¢. �ë¡®à ¡®«ìè¨å § ç¥¨© � (á¢ëè¥ 100)ãª §ë¢ ¥â   ¯à¨ïâ¨¥ ¢ ¬®¤¥«¨ ¯®çâ¨ à ¢®¢¥á-®£® å à ªâ¥à  ®¡¬¥  ¬¥¦¤ã ®¡¬¥®© ¨ ¥®¡-¬¥®© ä®à¬ ¬¨ ��. � ç¥¨ï   å®¤ïâáï ¢ ¯à¥-¤¥« å ®â 0 ¤® 1, ¯à¨ç¥¬, ª ª ®â¬¥ç «®áì ¢ [1],  = 1á®®â¢¥âáâ¢ã¥â á«ãç î ¯®áâ®ï®© ª®æ¥âà æ¨¨��,    = 0 { ¯®áâ®ï®¬ã ¯®â®ªã ��   ¢¥àå-¥© £à ¨æ¥ ���. �ª § ë¥ ¤¨ ¯ §®ë ¨§¬¥¥-¨ï ¨áå®¤ëå ¡¥§à §¬¥àëå ¯ à ¬¥âà®¢ ¯®§¢®«ï-îâ ®âà §¨âì ¢ ¯¥à¢®¬ ¯à¨¡«¨¦¥¨¨ à §®®¡à §-ë¥ ä¨§¨ª®-å¨¬¨ç¥áª¨¥ ãá«®¢¨ï, ª®â®àë¥ å à ª-â¥àë ¤«ï ¬®£¨å ¢®¤ëå íª®á¨áâ¥¬, á®¤¥à¦ é¨å¤®ë¥ ®â«®¦¥¨ï. �«¥¤ã¥â, ª®¥ç®, ¨¬¥âì ¢¢¨-¤ã, çâ® â ª¨¥ ¤¨ ¯ §®ë ï¢«ïîâáï ¯® áãé¥áâ¢ã®à¨¥â¨à®¢®çë¬¨ ¨ ¯®«®áâìî ¥ ®å¢ âë¢ îâ¬®£®®¡à §¨¥ ¯à¨à®¤ëå ¨ â¥å®£¥ëå ãá«®¢¨©,  ¯®íâ®¬ã ¤®«¦ë ãáâ  ¢«¨¢ âìáï ¢ ª ¦¤®¬ ª®-ªà¥â®¬ á«ãç ¥.�  ¯à ªâ¨ª¥, §  ¨áª«îç¥¨¥¬, ¢®§¬®¦®, ªà â-ª®áà®çëå ¯à®£®§®¢, à áç¥â®¥ ¢à¥¬ï ç áâ® á®-¨§¬¥à¨¬® á å à ªâ¥àë¬ ¢à¥¬¥¥¬ ãáâ ®¢«¥¨ïà ¢®¢¥á¨ï ¬¥¦¤ã ®¡¬¥®© ¨ ä¨ªá¨à®¢ ®© ä®à-¬ ¬¨ �� ¨«¨ § ¬¥â® ¥£® ¯à¥¢®áå®¤¨â. �ç¥¢¨¤-®, çâ® ¢à¥¬¥®© ¬ áèâ ¡, ¢ë¡à ë© ¤«ï ¯®-áâà®¥¨ï ¡¥§à §¬¥à®£® ¢à¥¬¥¨ ¨ ¥ ®âà ¦ î-é¨© íâ®â ä ªâ®à, ¬®¦¥â ¡ëâì ¥¤®áâ â®ç® ã¨-¢¥àá «ìë¬. � ª¨¬ ®¡à §®¬, ¤«ï ¯®çâ¨ à ¢®¢¥á-ëå ãá«®¢¨© (�� 1) ã¤®¡¥¥ à¥§ã«ìâ âë à áç¥â®¢¯à¥¤áâ ¢«ïâì á ¨á¯®«ì§®¢ ¨¥¬ ®¡®¡é¥®£® ¬ á-èâ ¡  ¢à¥¬¥¨, ¢ëà ¦¥¨¥ ¤«ï ª®â®à®£® ¢ª«îç -¥â Rf ¨ ¢ëâ¥ª ¥â ¨§ ¯¥à¢®£® ãà ¢¥¨ï ¨áå®¤®©

¬®¤¥«¨ [1], ¥á«¨ ¤®¯ãáâ¨âì Sf = C. �®íâ®¬ã ¢¢®-¤¨âáï ®¡®¡é¥®¥ ¡¥§à §¬¥à®¥ ¢à¥¬ïT = �tRf + 1 :�®¤®¡®¥ ®¡®¡é¥¨¥ ¬ áèâ ¡  ¢à¥¬¥¨ à áá¬ -âà¨¢ ¥¬®© ¬ â¥¬ â¨ç¥áª®© § ¤ ç¨, ®¤ ª®, ¥ ¯®-§¢®«ï¥â ¨áª«îç¨âì ¨§ ¥¥ ¯ à ¬¥âà Rf , ª®â®àë©®áâ ¥âáï ¢ ª ç¥áâ¢¥ ¬®¦¨â¥«ï ¢ á« £ ¥¬®¬, ®¯¨-áë¢ îé¥¬ ¤¥£à ¤ æ¨î ä¨ªá¨à®¢ ëå ��. �«¥-¤®¢ â¥«ì®, á®åà ïîé ïáï ¢ ï¢®¬ ¢¨¤¥ § ¢¨-á¨¬®áâì à áç¥âëå ¢¥«¨ç¨ (ª®æ¥âà æ¨©, à á-å®¤®¢ q) ®â Rf ¬®¦¥â á«ã¦¨âì ¢ â ª®¬ á«ãç ¥â®«ìª® ¤«ï ç áâ¨ç®© ®æ¥ª¨ ¢ª« ¤  ¤¥£à ¤ æ¨¨�� ¢ ®¡éãî ¨å ¤¨ ¬¨ªã. �«ï ¯®«®© ¦¥ ®æ¥-ª¨ ¢ª« ¤  íâ®£® ¯à®æ¥áá  ¥®¡å®¤¨¬®, ªà®¬¥ â®-£®, ¢ë¯®«ïâì   «¨§ ¢«¨ï¨ï   C ¨ q â ª¦¥ ¨¯ à ¬¥âà  �. �«¥¤ã¥â ¯®¤ç¥àªãâì, çâ® ¯®¢¥¤¥-¨¥ �� ¢ ��� ¢ § ç¨â¥«ì®© ¬¥à¥ § ¢¨á¨â ®âRf , ¯à¨ç¥¬ ¢ ¯®«®© ¬¥à¥ § ç¨¬®áâì Rf §¤¥áì¬®¦¥â ¡ëâì ®æ¥¥  ¢ à¥§ã«ìâ â¥   «¨§  ¤¨ -¬¨ª¨ �� á ¨á¯®«ì§®¢ ¨¥¬ ¯à¨ïâ®£® ¢ ¨áå®¤®©¬®¤¥«¨ ¡¥§à §¬¥à®£® ¢à¥¬¥¨ (¥ ãç¨âë¢ îé¥£®Rf ). � «¨§ § ª®®¬¥à®áâ¥© § £àï§¥¨ï ¨ ®ç¨-é¥¨ï ��� ¢ë¯®«ï«áï   ¬®£®ç¨á«¥ëå ¯à¨-¬¥à å. �¨¦¥ ¯à¥¤áâ ¢«¥ë ¢ ¢¨¤¥ £à ä¨ª®¢  ¨¡®-«¥¥ å à ªâ¥àë¥ à¥§ã«ìâ âë. �à®¢¥ì § £àï§¥-®áâ¨ ¨ ¯®â®ª �� à ááç¨âë¢ «¨áì ®â¤¥«ì® ¤«ï¯¥à¢®© (ªà¨â¨ç¥áª®© ¯à¨ ¢ëá®ª®© § £àï§¥®áâ¨¢®¤®¨áâ®ç¨ª ) ¨ ¢â®à®© (¯à¨ ¨§ª®© § £àï§¥-®áâ¨ ¢®¤®¨áâ®ç¨ª ) áâ ¤¨©, ¨ ¥áâ¥áâ¢¥®, çâ®®¡áã¦¤¥¨¥ à¥§ã«ìâ â®¢ ¢ª«îç ¥â ¤¢  à §¤¥« . �á¢®î ®ç¥à¥¤ì, ª ¦¤ë© ¨§ íâ¨å à §¤¥«®¢ ¯® áãé¥-áâ¢ã á®áâ®¨â ¨§ ¤¢ãå ç áâ¥©. � ¯¥à¢®©   «¨§¨-àãîâáï ®á®¡¥®áâ¨ à á¯à®áâà ¥¨ï �� ¢ ��� ¢ãá«®¢¨ïå ¬£®¢¥®£® ®¡¬¥  ¬¥¦¤ã à §«¨çë¬¨ä®à¬ ¬¨ ��; ¢® ¢â®à®© ç áâ¨ ®æ¥¨¢ ¥âáï § ç¨-¬®áâì ®¡¬¥®© ª¨¥â¨ª¨. �á®¢ ï æ¥«ì ¯®¤®¡-ëå à áç¥â®¢ § ª«îç ¥âáï ¢ ®áãé¥áâ¢«¥¨¨ íª®«®-£¨ç¥áª¨å ¯à®£®§®¢ ¤«ï á¨áâ¥¬ë "¢®¤®¨áâ®ç¨ª {��� { ¯®¤áâ¨« îé¨© £àãâ". �ë¡®à ¢¨¤  ¯à®-£®§  (ªà âª®- ¨«¨ ¤®«£®áà®çë©) ¤¨ªâã¥âáï å -à ªâ¥à®¬ å®§ï©áâ¢¥®áâ¨ ¤¥ïâ¥«ì®áâ¨ ç¥«®¢¥-ª    ®¡á«¥¤ã¥¬®¬ ¯à®¬ëè«¥®¬ ¨«¨ ¯à¨à®¤®¬®¡ê¥ªâ¥ ¨ âà¥¡®¢ ¨ï¬¨ ¯® ®åà ¥ ®ªàã¦ îé¥©áà¥¤ë. �®à¬ «ì® ¬®¦® ¯à¨¨¬ âì, çâ® ªà â-ª®áà®çë¥ ¯à®£®§ë ¤®«¦ë ¡ §¨à®¢ âìáï   à¥-§ã«ìâ â å à áç¥â  ª®æ¥âà æ¨© ¨ ¯®â®ª  �� ¯à¨¬ «ëå § ç¥¨ïå T (ª ¯à¨¬¥àã, < 0:1),   ¤®«£®-áà®çë¥ ¯à®£®§ë á®®â¢¥âáâ¢¥® ¯à¨ ¡®«ìè¨å T(> 0:5). �  ç «ìë© ¯¥à¨®¤ § £àï§¥¨ï ���,çâ® ï¢«ï¥âáï ¯à¥¤¬¥â®¬ ªà âª®áà®çëå ¯à®£®-§®¢, ¢ ¦ãî à®«ì ¬®£ãâ ¨£à âì ãá«®¢¨ï ¯®áâã¯«¥-¨ï �� ¢ ��� ¨§ ¢®¤®¨áâ®ç¨ª  ¨ ª¨¥â¨ª  ®¡¬¥-�. �. �®«ïª®¢ 33
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¡
¢�¨á. 1. �§¬¥¥¨¥ ª®æ¥âà æ¨¨ �� ¢® ¢à¥¬¥¨: , ¡ {  = 0, ¢ {  = 1,1 { Rf = 2, De = 0:05, � = 0:1; 2 { Rf = 2, De = 0:2, � = 0:1;a { 3 { Rf = 10, De = 0:2, � = 0:1; 4 { Rf = 10, De = 0:2,� = 0:5;¡ { 3 { Rf = 10, De = 0:2, � = 0:1; 4 { Rf = 10, De = 0:2,� = 0:5;¢ { 3 { Rf = 10, De = 0:05, � = 0:1; 4 { Rf = 2, De = 0:05,� = 0:5; 5 { Rf = 10, De = 0:05, � = 0:5

 
¡�¨á. 2. �à®ä¨«¨ ª®æ¥âà æ¨¨ à áâ¢®à¥ëå ��:1 { Rf = 2, De = 0:05, � = 0:1; 4 { Rf = 10, De = 0:2, � = 0:5;  { 2 { Rf = 10, De = 0:05, � = 0:5; 3 { Rf = 10, De = 0:2,� = 0:1;¡ { 2 { Rf = 10, De = 0:2, � = 0:1; 3 { Rf = 10, De = 0:05,� = 0:5  ¬¥¦¤ã à áâ¢®à¥®©, ®¡¬¥®© ¨ ¥®¡¬¥®©ä®à¬ ¬¨ ��. �â¬¥ç¥ë© ¬®¬¥â ¤®«¦¥ ãç¨âë-¢ âìáï ¯à¨ à §à ¡®âª¥ ¬¥â®¤®«®£¨¨ íªá¯¥à¨¬¥-â «ìëå ¨áá«¥¤®¢ ¨©.������ (�����������) ��������������������� �� � ����à¨ à áç¥â¥ ¯¥à¢®© £àã¯¯ë ¯à¨¬¥à®¢ ª¨¥â¨-ç¥áª¨© ¯ à ¬¥âà � ¯®« £ «áï à ¢ë¬ 1000, â®¥áâì ä ªâ¨ç¥áª¨ ¯à¨¨¬ «áï ¬£®¢¥ë© å à ª-34 �. �. �®«ïª®¢



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 32 { 43â¥à ®¡¬¥  ¬¥¦¤ã à áâ¢®à¥ë¬¨ ¨ ä¨ªá¨à®¢ -ë¬¨ ��. �  à¨á. 1  , ¡ ¯à¥¤áâ ¢«¥ë ªà¨¢ë¥ ¨§-¬¥¥¨ï ª®æ¥âà æ¨¨ à áâ¢®à¥ëå ��   ¯¥à-¢®© áâ ¤¨¨ C1 ¢® ¢å®¤®¬ á¥ç¥¨¨ (z = 0) ¨ ¯®-á¥à¥¤¨¥ (z = �0:5) ¯à¨ ¯®áâ®ï®¬ à áå®¤¥ ��  ¢¥àå¥© £à ¨æ¥ ��� ( = 0 ¢ ãá«®¢¨¨ (10)).�¤¥áì ¨ ¢ ¤ «ì¥©è¥¬ ¤ îâáï â®«ìª® ááë«ª¨  ä®à¬ã«ë, ¯à¨¢¥¤¥ë¥ ¢ à ¡®â¥ [1]. �«ï à áç¥â®¢¨á¯®«ì§®¢ « áì ä®à¬ã«  (19). �à¨ z = 0 ¢¥«¨ç¨ C1 (à¨á. 1  ) ¢  ç «ìë© ¯¥à¨®¤ (T < 0:1) à¥§ª®¢®§à áâ ¥â,   ¯®á«¥ T = 0:2 áâ ¡¨«¨§¨àã¥âáï. �à¨®â®á¨â¥«ì® ¬ «®¬ � (� = 0:1) C1  á¨¬¯â®â¨ç¥-áª¨ áâà¥¬¨âáï ª § ç¥¨î, ¯à ªâ¨ç¥áª¨ à ¢®¬ã1,   ¯à¨ áãé¥áâ¢¥® ¡®«ìè¥¬ � (� = 0:5) § ç¨-â¥«ì ï ç áâì ��, ¯®áâã¯ îé¨å ¢ ���, ¤¥£à ¤¨-àã¥â ¨ â¥¬ á ¬ë¬ § ¬¥â® â®à¬®§¨âáï à®áâ C1.� ª¦¥ á¨¦ ¥âáï â¥¬¯  ª®¯«¥¨ï �� ¢ ¢¥àå¥©ç áâ¨ ��� ¯à¨ ã¢¥«¨ç¥¨¨ De ¨ Rf (¢«¨ï¨¥ íâ¨å¯ à ¬¥âà®¢ á®¯®áâ ¢¨¬®). �®áâ C1 ¢ á¥à¥¤¨¥��� (à¨á. 1, ¡)  ç¨ ¥âáï á ¥ª®â®àë¬ § ¯ §¤ë-¢ ¨¥¬, ¢¥«¨ç¨  ª®â®à®£® § ¢¨á¨â ®â ¨áå®¤ëå¯ à ¬¥âà®¢ De, Rf , �. �®§¤¥¥ ¢á¥£® (T � 0:15) ¢à ááç¨â ëå ¯à¨¬¥à å  ç «áï ¡ëáâàë© ¯®¤ê¥¬C1 ¢ á«ãç ¥ De = 0:05, Rf = 2, � = 0:1, çâ® ®¡ê-ïáï¥âáï ¬ «ë¬ § ç¥¨¥¬ De. �® íâ®© ¦¥ ¯à¨-ç¨¥ ¯à¨ T > 0 ª®æ¥âà æ¨ï C1 ¯à¨ z = 0:5 áâ -®¢¨âcï  ¨¡®«ìè¥© ¨§ à áá¬®âà¥ëå ¯à¨¬¥à®¢.�¥è îé¥¥ ¢«¨ï¨¥   C1 ¢ ¢¥àå¥© ç áâ¨ ���®ª §ë¢ ¥â ¤¥£à ¤ æ¨ï �� ¯à¨ � = 0:5. �® ¢â®à®¬¯à¥¤¥«ì®¬ á«ãç ¥, ª®£¤  ¯®áâã¯«¥¨¥ �� ¢ ���¥ «¨¬¨â¨àã¥âáï ¨å ¯¥à¥®á®¬ ¢ ¢®¤®¨áâ®ç¨ª¥ ª¢¥àå¥© £à ¨æ¥ ��� ¨ ¬®¤¥«¨àã¥âáï £à ¨çë¬ãá«®¢¨¥¬ ¯¥à¢®£® à®¤  ¯à¨ z = 0 ( = 1, ãá«®¢¨¥(3)), ¯®«ãç¥  á ¨á¯®«ì§®¢ ¨¥¬ â ª¦¥ ä®à¬ã«ë(19) ¤¨ ¬¨ç¥áª ï ª àâ¨  ¤«ï C1(T ) (à¨á. 1, ¢).� ª ç¥áâ¢¥®¬ ®â®è¥¨¨ ®  ¯®¤®¡  â ª®© ¦¥ª àâ¨¥ ¢ á«ãç ¥ ¯®áâ®ï®© ª®æ¥âà æ¨¨ à á-â¢®à¥ëå �� ¯à¨ z = 0 (à¨á. 1, ¡). �¤ ª® ¨-â¥á¨¢ë© ¯®¤ê¥¬ ªà¨¢®© C1(T ) §¤¥áì  ç¨ ¥âáï§ ¬¥â® à ìè¥ (¢ ¯à¨¬¥à¥ á De = 0:05, Rf = 2,� = 0:1 T � 0:1),   ¢ «î¡®© ¬®¬¥â ¢à¥¬¥¨ à á-ç¥â®£® ¯¥à¨®¤  ¢¥«¨ç¨  � ¡®«ìè¥   «®£¨ç®©¢¥«¨ç¨ë, à ááç¨â ®© ¢ â®â ¦¥ ¬®¬¥â ¢à¥¬¥¨¯à¨  = 0, ¢á«¥¤áâ¢¨¥ ¡®«¥¥ ¨â¥á¨¢®£® ¯à¨â®ª �� ¢ íâ®¬ ¯à¥¤¥«ì®¬ á«ãç ¥.� ë¥ à áç¥â®¢ ¯à®ä¨«¥© ª®æ¥âà æ¨¨ C1(z)¯® ä®à¬ã«¥ (19), ¯à¨¢¥¤¥ë¥   à¨á. 2, á¢¨¤¥â¥«ì-áâ¢ãîâ ® ªà ©¥© ¥à ¢®¬¥à®áâ¨ à á¯à¥¤¥«¥¨ï�� ¢ ��� ¢  ç «ìë© ¯¥à¨®¤ ¥£® § £àï§¥¨ï ¨® ¯®áâ¥¯¥®¬ ¢ëà ¢¨¢ ¨¨ ãà®¢ï § £àï§¥-®áâ¨ ¢ ��� á® ¢à¥¬¥¥¬. �  à¨á. 2 ¯à¥¤áâ -¢«¥ë ¯à®ä¨«¨ C1(z) ¤«ï á«ãç ï  = 0 ¯à¨ T =0:1, ª®â®àë¥ ¬®£ãâ ¡ëâì ¡ §®¢ë¬¨ ¯à¨ á®áâ ¢«¥-¨¨ ªà âª®áà®çëå ¯à®£®§®¢. �áâ¥áâ¢¥®, çâ®

¯à¨ ¬ «ëå § ç¥¨ïå T �� ¯®çâ¨ ¨áª«îç¨â¥«ì-® á®áà¥¤®â®ç¥ë ¢ ¢¥àå¥© ç áâ¨ ���. �£«ã¡ì��� ¯à®¨ª ¥â ¥á®¯®áâ ¢¨¬® ¬ « ï ç áâì ®â®¡é¥£® ª®«¨ç¥áâ¢  ��, ¯®áâã¯¨¢è¨å ¨§ ¢®¤®¨á-â®ç¨ª . � â¥ç¥¨¥¬ ¢à¥¬¥¨ �� ¯®¤ ¤¥©áâ¢¨-¥¬ ¤¨ääã§¨®®-ª®¢¥ªâ¨¢®£® ¬¥å ¨§¬  âà á-¯®àâ¨àãîâáï ¢ ¨¦îî ç áâì ���,   § â¥¬  -ç¨ îâ ¨â¥á¨¢® ¢ë®á¨âìáï ¢ ¯®¤áâ¨« îé¨©£àãâ. �¥§ã«ìâ âë ¢ëç¨á«¥¨© C1(z) ¯à¨ T = 1(à¨á. 2, ¡) ãª §ë¢ îâ   § ç¨â¥«ì®¥ § £àï§¥-¨¥ ��� ¢ æ¥«®¬ ¯à¨ � = 0:1. �¤ ª® áãé¥áâ¢¥- ï ¥®¤®à®¤®áâì § £àï§¥¨ï ��� á®åà ï¥â-áï ¨ ¯à¨ ¢ëá®ª®¬ § ç¥¨¨ � (� = 0:5). � ®¡é¥¬,®á®¢ë¢ ïáì   à¨á. 2, ¬®¦® ãâ¢¥à¦¤ âì, çâ® àï¤ã á Rf , ¢ ¦¥©è¥¥ ¢«¨ï¨¥   § £àï§¥¨¥��� ®ª §ë¢ ¥â De. � ç¨¬®áâì ¦¥ ¤¥£à ¤ æ¨¨�� ¯® ¬¥à¥ à®áâ  § £àï§¥®áâ¨ ��� ¢®§à áâ ¥â¨ ã¦¥ ¯à¨ T ¯®àï¤ª  1 íâ®â ä ªâ®à ¬®¦¥â ¨£à âì®ç¥ì ¢ ¦ãî ¨ ¯®«®¦¨â¥«ìãî à®«ì, á®¤¥©áâ¢ãïá¨¦¥¨î ãà®¢ï § £àï§¥®áâ¨ ¥ â®«ìª® ���,® ¨ ¤àã£¨å ª®¬¯®¥â®¢ ®ªàã¦ îé¥© áà¥¤ë.���, £« ¢ë¬ ®¡à §®¬, ¡« £®¤ àï á¯®á®¡®áâ¨¥£® â¢¥à¤®© ä §ë  ¤á®à¡¨à®¢ âì ¨ ä¨ªá¨à®¢ âì,�� ç áâ® á¯®á®¡¥  ªªã¬ã«¨à®¢ âì ¨å § ç¨â¥«ì-®¥ ª®«¨ç¥áâ¢® ¨ áãé¥áâ¢¥® á¤¥à¦¨¢ âì è¨-à®ª®¥ à á¯à®áâà ¥¨¥ ��. �¤ ª® ¢®§¬®¦®áâ¨��� ¢ á¨¦¥¨¨ ¯®¤¢¨¦®áâ¨ ��, ®¯à¥¤¥«ï¥¬ë¥,¯à¥¦¤¥ ¢á¥£®, ¯ à ¬¥âà ¬¨ Ke, Kf , �, ï¢«ïîâ-áï ®£à ¨ç¥ë¬¨. �®íâ®¬ã ¯à¨ ¤«¨â¥«ì®¬ ¨á¨«ì®¬ § £àï§¥¨¨ ¢®¤®¨áâ®ç¨ª  ¨ ¢ ãá«®¢¨-ïå áâ ¡¨«ì®£® ä¨«ìâà æ¨®®£® ¯®â®ª  á â¥ç¥-¨¥¬ ¢à¥¬¥¨ (T ¢ íâ®¬ á«ãç ¥ ¨¬¥¥â ¯®àï¤®ª 1)áãé¥áâ¢¥®¥ ª®«¨ç¥áâ¢® PH âà á¯®àâ¨àã¥âáï ¢¨¦îî ç áâì ���. � ª á«¥¤áâ¢¨¥ íâ®£®, ª®æ¥-âà æ¨ï C1 ®ª®«® ¨¦¥© £à ¨æë ���  ç¨ -¥â à áâ¨. �¥¬ á ¬ë¬ á ç «  á®§¤ îâáï ¯à¥¤¯®-áë«ª¨ ¤«ï ¨â¥á¨¢®£® ¢ë®á  �� ¢ ¯®¤áâ¨« î-é¨© £àãâ,   § â¥¬  ç¨ ¥âáï § £àï§¥¨¥ íâ®£®£àãâ , ª®â®à®¥ ®á®¡¥® ¥¦¥« â¥«ì® ¢ £¨¤à®-£¥®«®£¨ç¥áª¨å ãá«®¢¨ïå, á¯®á®¡áâ¢ãîé¨å ¯®á«¥¤ã-îé¥¬ã ¡ëáâà®¬ã ¯¥à¥®áã �� ¢¤®«ì å®à®è®¯à®-¨æ ¥¬ëå á«®¥¢. �«ï ª®«¨ç¥áâ¢¥®© ®æ¥ª¨ ¢ë-®á  �� ¨§ ��� à ááç¨â ë à áå®¤ë ��   ¨¦-¥© £à ¨æ¥ ��� ¤«ï ¯à¥¤¥«ìëå á«ãç ¥¢ «¨¬¨-â¨à®¢ ®£® ¨ ¥«¨¬¨â¨à®¢ ®£® ¯à¨â®ª  �� ¨§¢®¤®¨áâ®ç¨ª . �®®â¢¥âáâ¢ãîé¨¥ ¢¥«¨ç¨ë qb1¢ § ¢¨á¨¬®áâ¨ ®â T ¤«ï à §«¨çëå § ç¥¨© ¨á-å®¤ëå ¯ à ¬¥âà®¢ à ááç¨â ë ¯® ä®à¬ã«¥ (21)¨ ¯à¨¢¥¤¥ë   à¨á. 3. � ç «® ¨â¥á¨¢®£® ¢ë-®á  �� ®¯à¥¤¥«ï¥âáï ¯ à ¬¥âà ¬¨ Rf ¨ De,   å -à ªâ¥à  à áâ ¨ï ¢ë®á  ã¦¥ ¢® ¬®£®¬ § ¢¨á¨â®â �. �¨¤ £à ¨çëå ãá«®¢¨© ¯à¨ z = 0, ®¯à¥¤¥-«ï¥¬ë© ãá«®¢¨ï¬¨ ¯®áâã¯«¥¨ï �� ¨§ ¢®¤®¨áâ®ç-¨ª , á« ¡® ¢«¨ï¥â   ¢à¥¬ï  ç «  ¨â¥á¨¢®-�. �. �®«ïª®¢ 35
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¡�¨á. 3. � áå®¤ ��   ¨¦¥© £à ¨æ¥ ���:  { 2 {  = 0; ¡ { 2 {  = 11 { Rf = 2, De = 0:2, � = 0:1; 2 { Rf = 10, De = 0:2, � = 0:1;3 { Rf = 2, De = 0:05, � = 0:1; 4 { Rf = 2, De = 0:2, � = 0:5;5 { Rf = 2, De = 0:05, � = 0:5£® ¢ë®á  ��. �¤ ª®, ¢ æ¥«®¬, ¥á«¨   ¢¥àå¥©£à ¨æ¥ ��� ¯®¤¤¥à¦¨¢ ¥âáï ¯®áâ®ï ï ª®æ¥-âà æ¨ï ��, â® ¨å ¢ë®á à áâ¥â ¡ëáâà¥¥, ç¥¬ ¢®¢â®à®¬ ¯à¥¤¥«ì®¬ á«ãç ¥ ( = 1) ¨,  ¯à¨¬¥à,ª ¬®¬¥âã ¢à¥¬¥¨, å à ªâ¥à¨§ã¥¬®¬ã § ç¥¨¥¬T = 1, à §«¨ç¨ï ¢ à áå®¤¥ ¤«ï ®¡®¨å á«ãç ¥¢ ¤®-áâ¨£ îâ 20 { 30%.�à¨ ®âáãâáâ¢¨¨ �� ¢ ��� ª ¬®¬¥âã ¢®§¨ª®-¢¥¨ï  ¢ à¨©®© á¨âã æ¨¨ ¨ ¢ëá®ª¨å ãà®¢¥© § -£àï§¥¨ï ¨ âà á¯®àâ¨àãîé¥© á¯®á®¡®áâ¨ ¢®¤ë¢ ¢®¤®¨áâ®ç¨ª¥ ¢  ç «ìë© ¯¥à¨®¤ à á¯à®áâà -¥¨ï �� ¨å à áå®¤ ¯à¨ z = 0 ¬®¦¥â ¤®áâ¨£ âì¡®«ìè¨å § ç¥¨©. �  íâ® ãª §ë¢ îâ ¤ ë¥ à á-

 
¡�¨á. 4. � áå®¤ ( ) ¨ áã¬¬ à®¥¯®áâã¯«¥¨¥ (¡) �� ¢ ���:1 { Rf = 10, De = 0:2, � = 0:5; 2 { Rf = 2, De = 0:2, � = 0:5;3 { Rf = 2, De = 0:2, � = 0:1; 4 { Rf = 2, De = 0:05, � = 0:5;5 { Rf = 2, De = 0:05, � = 0:1ç¥â®¢ qu1, ¯à¥¤áâ ¢«¥ë¥   à¨á. 4,  . �à¨¢ë¥qu1(T ), ¢ëç¨á«¥ë¥ ¯® ä®à¬ã«¥ (21), ¯®ª §ë¢ -îâ, çâ® à áå®¤ ��   ¢¥àå¥© £à ¨æ¥ ��� áãé¥-áâ¢¥® § ¢¨á¨â ®â De ¨ � ¨ á ã¢¥«¨ç¥¨¥¬ T áâà¥-¬¨âáï ª 1. �¬¥áâ¥ á â¥¬ ¯à¨ ¡®«ìè¨å § ç¥¨ïåDe, ª®æ¥âà æ¨¨ �� ¢ â¢¥à¤®© ä §¥ ��� ¨ ¡ë-áâà®© ¤¥£à ¤ æ¨¨ �� ¢®§¬®¦¥ ¨å ¨â¥á¨¢ë©¯à¨â®ª ¨§ ¢®¤®¨áâ®ç¨ª  ¢ ��� ¢ â¥ç¥¨¥ ¤«¨-â¥«ì®£® ¢à¥¬¥¨ (ªà¨¢ ï 1). � ª¦¥ ¡ë«® à ááç¨-â ® ¨ áã¬¬ à®¥ ª®«¨ç¥áâ¢® ��, ¯®áâã¯¨¢è¥¥ ¢��� ¢ â¥ç¥¨¥ ¯¥à¨®¤  [0; T ]. �«ï íâ®£® ¨á¯®«ì§®-¢ « áì ä®à¬ã«  (22),   à¥§ã«ìâ âë à áç¥â®¢ ¯à¨-36 �. �. �®«ïª®¢
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¡�¨á. 5. �à ä¨ª¨ § ¢¨á¨¬®áâ¥© Tco(Rf )¯à¨ � = 0:1(a) ¨ � = 0:5(¡):1 { De = 0:5; 2 { De = 0:1; 3 { De = 0:2¢¥¤¥ë   à¨á. 4, ¡. �®«ãç¥ë¥ ªà¨¢ë¥ §  ¨á-ª«îç¥¨¥¬  ç «ì®£® ¯¥à¨®¤  § £àï§¥¨ï ���¨¬¥îâ ¯®çâ¨ «¨¥©ë© å à ªâ¥à. �ãé¥áâ¢¥®¡®«ìè¥¥ ª®«¨ç¥áâ¢® ��  ª ¯«¨¢ ¥âáï ¢ ��� ¯à¨De = 0:2, Rf = 10, � = 0:5, çâ® ®¡êïáï¥âáï ¡®«ì-è¨¬ à áå®¤®¬ qu1(T ) (ªà¨¢ ï 1, à¨á. 4,  ).�§ à¨á. 2, 3 ¢¨¤®, çâ® ¢  ç «ì®© (¯¥à¢®©) ä -§¥ ¯¥à¢®© áâ ¤¨¨ ¯®áâã¯¨¢è¨¥ ¨§ ¢®¤®¨áâ®ç¨ª �� ¯à ªâ¨ç¥áª¨ ¯®«®áâìî «®ª «¨§ãîâáï ¢ ¢¥àå-¥© ç áâ¨ ���,   ¯à®ä¨«¨ ª®æ¥âà æ¨¨ �� ¢ à á-â¢®à¥®© ä®à¬¥ C1(z) (¤ «ìè¥ ¡ã¤¥â ¯®ª § ®,çâ® íâ® á¯à ¢¥¤«¨¢® ¨ ¤«ï ª®æ¥âà æ¨¨ �� ¢ ¥-®¡¬¥®© ä®à¬¥) ¨¬¥îâ ä®à¬ã ï§ëª . �á«¥¤áâ¢¨¥«¨¥©®áâ¨ ¨áå®¤®© ¬®¤¥«¨ ¯à¨ «î¡®¬ t > 0 ¨,

�¨á. 6. �à ä¨ª¨ § ¢¨á¨¬®áâ¥© �(Rf ):1 { De = 0:5; 2 { De = 0:2; 3 { De = 0:05 ¯à¨¬¥à, ®¤®à®¤ëå  ç «ìëå ãá«®¢¨ïå à á-ç¥â®¥ C1 ¢¥§¤¥ ¢ ��� â ª¦¥ ¡®«ìè¥ 0. �¥¬ ¥ ¬¥-¥¥ ¬®¦® ¨ ã¤®¡® ¤«ï ¯®á«¥¤ãîé¥£®   «¨§  ¢ë-¤¥«¨âì §®ã, ¢ ¯à¥¤¥« å ª®â®à®© ª®æ¥âà æ¨ï C1ã¦¥ § ¬¥â® ®â«¨ç ¥âáï ®â  ç «ì®© ¢¥«¨ç¨ë.� ª ï §®  ¨¬¥¥â ¢ëà ¦¥ë© ¯¥à¥¤¨© (¨¦¨©)ªà ©, ª®®à¤¨ â  (£«ã¡¨ ) ª®â®à®£® ¨ á®®â¢¥â-áâ¢ãîé¨© ¬®¬¥â ¢à¥¬¥¨ ¡ã¤¥â ®¡®§ ç âìáï ç¥-à¥§ zC , TC . �®«®¦¥¨¥ ¨¦¥£® ªà ï ®¯à¥¤¥«ï¥â-áï ¨§ ãá«®¢¨ï, çâ® C1 ¯à¨ z = zC ¨¬¥¥â § ¤ -ãî ®ç¥ì ¬ «ãî ¢¥«¨ç¨ã Cb (¢ à áç¥â å ¯à¨¨-¬ «®áì 0.005, å®âï, ª®¥ç®,â ª®© ¢ë¡®à ï¢«ï¥â-áï ãá«®¢ë¬). �®¬¥â TC0 ¤®áâ¨¦¥¨ï ¯¥à¥¤¨¬ªà ¥¬ ãª § ®© §®ë ¨¦¥© £à ¨æë ���, ¯®áãé¥áâ¢ã, ¥áâì ¬®¬¥â  ç «  ¨â¥á¨¢®£® ¢ë-®á  �� ¢ ¯®¤áâ¨« îé¨© £àãâ ¨ ï¢«ï¥âáï ¢ ¦-¥©è¨¬ ¯ à ¬¥âà®¬ ¤«ï íª®«®£¨ç¥áª¨å ®æ¥®ª. � à¨á. 5 ¯®ª § ë à¥§ã«ìâ âë à áç¥â®¢ ¢à¥¬¥¨ TC0ª ª äãªæ¨¨ ®â Rf ¯à¨ § ç¥¨ïå De = 0:05; 0.1;0.2 ¨ � = 0:1 ¨ 0.5, ¨««îáâà¨àãîé¨¥ á¯¥æ¨ä¨ç¥-áª¨© å à ªâ¥à § ¢¨á¨¬®áâ¥© TC0(Rf ). �à¨ � = 0:1¢ à áá¬®âà¥®¬ ¤¨ ¯ §®¥ Rf ãª § ë¥ § ¢¨á¨-¬®áâ¨ ï¢«ïîâáï ¯à ªâ¨ç¥áª¨ «¨¥©ë¬¨, â ª çâ®ã¤¢®¥¨¥ Rf ¯à¨¢®¤¨â ª ¯®çâ¨   «®£¨ç®¬ã ã¢¥-«¨ç¥¨î TC0. �¤ ª® ¯à¨ � = 0:5 ®âç¥â«¨¢® ¯à®-ï¢«ï¥âáï ¨å ¥«¨¥©ë© å à ªâ¥à. �®«¥¥ â®£®, § -¢¨á¨¬®áâ¨ TC0(Rf ) ¨¬¥îâ ¢¥àâ¨ª «ìë¥  á¨¬¯â®-âë á  ¡áæ¨áá ¬¨ 12.27, 14.71, 19.07, á®®â¢¥âáâ¢ã-îé¨¬¨ ¯à¨ïâë¬ § ç¥¨ï¬ De, ª®â®àë¥ ®â¢¥-ç îâ íª®«®£¨ç¥áª¨ ¡¥§®¯ á®¬ã à¥¦¨¬ã § £àï§¥-¨ï ���. �à¨ â ª®¬ à¥¦¨¬¥ ¯¥à¥¤¨© ªà © §®ëáãé¥áâ¢¥®£® § £àï§¥¨ï ¬®¦¥â ä®à¬ «ì® ¤®-áâ¨£ãâì ¨¦¥© £à ¨æë ��� â®«ìª® ¯à¨ t!1.�. �. �®«ïª®¢ 37



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 32 { 43� ë© à¥¦¨¬ ¢ ®¯à¥¤¥«¥®¬ á¬ëá«¥ ï¢«ï¥âáï¯à¥¤¥«ìë¬, â ª ª ª ®£à ¨ç¨¢ ¥â á®¢®ªã¯®áâì¡« £®¯à¨ïâëå ¢ íª®«®£¨ç¥áª®¬ ®â®è¥¨¨ à¥¦¨-¬®¢, ¯à¨ ª®â®àëå �� ¯® áãé¥áâ¢ã ª®á¥à¢¨àãîâáï¢ãâà¨ ���. �ãé¥áâ¢®¢ ¨¥ ¯à¥¤¥«ì®£® à¥¦¨¬ ¢®§¬®¦® â®«ìª® ¯à¨ ®¯à¥¤¥«¥ëå á®®â®è¥¨ïå¬¥¦¤ã Rf , De ¨ �. �âà®£® £®¢®àï, ¢ ä §®¢®¬ ¯à®-áâà áâ¢¥ á ª®®à¤¨ â ¬¨ Rf , De ¨ � áãé¥áâ¢ã¥â¯®¢¥àå®áâì, ®¯¨áë¢ ¥¬ ï ãà ¢¥¨¥¬Cb = a0e( 12De��) + b0e( 12De+�); (28)ª®â®à ï ®£à ¨ç¨¢ ¥â ¬®¦¥áâ¢® â®ç¥ª, á®®â¢¥â-áâ¢ãîé¨å ¡¥§®¯ áë¬ à¥¦¨¬ ¬. �ç¥¢¨¤®, çâ®¨â¥á¨¢ë© ¢ë®á �� áâ ®¢¨âáï ¢®§¬®¦ë¬â®«ìª® ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ïCb < a0e( 12De ��) + b0e( 12De +�):�«ï ä¨ªá¨à®¢ ëå § ç¥¨© De (0.05, 0.2, 0.5)¡ë«¨ ¯®áâà®¥ë á ¨á¯®«ì§®¢ ¨¥¬ ãà ¢¥¨ï (1)ªà¨¢ë¥ �(Rf ) (à¨á. 6), ª®â®àë¥ ®¯à¥¤¥«ïîâ ¯®-«®¦¥¨¥ á®¢®ªã¯®áâ¨ â®ç¥ª á ª®®à¤¨ â ¬¨ �,Rf , ¤®¯ãáª îé¨¬¨ ¢¬¥áâ¥ á á®®â¢¥âáâ¢ãîé¨¬ Deä®à¬¨à®¢ ¨¥ ¢ ¦®£® ¤«ï ¯à ªâ¨ª¨ íª®«®£¨ç¥áª¨¡¥§®¯ á®£® ¯à¥¤¥«ì®£® à¥¦¨¬ .�® á¨å ¯®à à áç¥âë ¯à¨¬¥à®¢ ¢ë¯®«ï«¨áì ¯à¨§ ç¥¨¨ �, ¯®¤®¡à ®¬ â ª¨¬ ®¡à §®¬, çâ®¡ëª®æ¥âà æ¨ï C1 ¯à¨ «î¡ëå ¡�®«ìè¨å � ¯®çâ¨ ¥¬¥ï« áì. �¨§¨ç¥áª¨ íâ® ®§ ç ¥â, çâ® ®¡¬¥¬¥¦¤ã ä¨ªá¨à®¢ ®© ¨ ®¡¬¥®© (à áâ¢®à¥®©)ä®à¬ ¬¨ �� ¯à®â¥ª ¥â á ¢ëá®ª®© áª®à®áâìî ¨ª¨¥â¨ª®© ¯®¤®¡®£® ®¡¬¥  ¬®¦® ¯à¥¥¡à¥çì.�á«¥¤áâ¢¨¥ íâ®£® ª®æ¥âà æ¨¨ à áâ¢®à¥ëå C1¨ ä¨ªá¨à®¢ ëå Sf1 �� ¢ à ááç¨â ëå ¯à¨¬¥-à å ¯à ªâ¨ç¥áª¨ ¥ ®â«¨ç «¨áì. � ¯à¨«®¦¥¨-ïå ®¡ëç® â ª®© ¯®¤å®¤ ®¯à ¢¤  ¯à¨ ¯à®¢¥¤¥-¨¨ ¤®«£®áà®çëå ¯à®£®§®¢. �¤ ª®   ¯à ªâ¨ª¥¢¥áì¬  ç áâ® ¢áâà¥ç îâáï ¨ á«ãç ¨, ª®£¤  ª¨¥-â¨ª  ®¡¬¥ëå ¯à®æ¥áá®¢ ¨£à ¥â ¢ ¦ãî à®«ì ¢âà á¯®àâ¥ �� ¢ ���. �®®¡é¥ ä®à¬ «ì®¥ ¢¢¥-¤¥¨¥   ¯¥à¢®© áâ ¤¨¨ ª®¥ç®© áª®à®áâ¨ ä¨ªá -æ¨¨ �� ¢¥¤¥â ª ã¢¥«¨ç¥¨î ª®æ¥âà æ¨¨ à áâ¢®-à¥ëå �� (¯® áà ¢¥¨î á ¤¥â «ì® à áá¬®âà¥-ë¬ á«ãç ¥¬ ¬£®¢¥®£® ®¡¬¥ , � ! 1), çâ®®¡ãá« ¢«¨¢ ¥â ¡®«¥¥ à ¨© ¨ ¨â¥á¨¢ë© ¢ë®á�� ¢ ¯®¤áâ¨« îé¨© £àãâ. �¥¬ á ¬ë¬ ®¡¬¥ë©¯à®æ¥áá §¤¥áì ¢ æ¥«®¬ ¯®¢ëè ¥â ¬®¡¨«ì®áâì ��,çâ® ¢ ª®¥ç®¬ ¨â®£¥ ®âà¨æ â¥«ì® áª §ë¢ ¥âáï  íª®«®£¨ç¥áª®© á¨âã æ¨¨ ¢ á¨áâ¥¬¥ "¢®¤®¨áâ®ç-¨ª { ��� { ¯®¤áâ¨« îé¨© £àãâ",   á® ¢à¥¬¥¥¬¬®¦¥â ¨¬¥âì ¨ ¤ «¥ª®¨¤ãé¨¥ ¯®á«¥¤áâ¢¨ï. �«ïª®«¨ç¥áâ¢¥®© ®æ¥ª¨ § ç¨¬®áâ¨ ª¨¥â¨ç¥áª®-£® ä ªâ®à  à ááç¨â  àï¤ ¯à¨¬¥à®¢ ¯à¨ ¤¨áªà¥â-® ¬¥ï¢è¥¬áï ª®íää¨æ¨¥â¥ � ¢ ¯à¥¤¥« å ®â 1 ¤®

 
¡�¨á. 7. �à®ä¨«¨ ª®æ¥âà æ¨¨ �� ¢ à áâ¢®à¥®© �1¨ ¥®¡¬¥®© Sf1 ä®à¬ å:1 { C1, � = 1; 2 { C1, � = 10; 3 { C1, Sf , � = 1000;4 { Sf1, � = 10; 5 { Sf1, � = 1100 ¯® ä®à¬ã« ¬ (19). � à ªâ¥àë¥ ¯à®ä¨«¨ ª®-æ¥âà æ¨© C1, Sf1 ¤«ï Rf = 2, De = 0:2 ¨ � = 0:5,  â ª¦¥ § ç¥¨© �, à ¢ëå 1 ¨ 10, ¯ à ¬¥âà T , à ¢®£® 0,1 ¨ 1 ¯à¥¤áâ ¢«¥ë   à¨á. 7,  , ¡.�¤¥áì ¦¥ ¤«ï áà ¢¥¨ï ¯®ª § ë ¯à®ä¨«¨ C1(z)¤«ï � = 1000, ¯à ªâ¨ç¥áª¨ á®¢¯ ¢è¨¥ á ¯à®ä¨«ï¬¨Sf1(z). �®à¬  â ª¨å ¯à®ä¨«¥© á®åà ï¥âáï ¯à¨«î¡ëå � ¨§ à áç¥â®£® ¤¨ ¯ §® , ®¤ ª® à §«¨-ç¨ï ¬¥¦¤ã C1 ¨ Sf1 ¡ëáâà®  à áâ îâ ¯à¨ ¬ «ëåT ¨ � (� � 1) ¨ ã¦¥ ¯à¨ � = 1 C1 ¬®¦¥â ¯à¥¢®áå®-¤¨âì Sf1 ¢ ¥áª®«ìª® à §. �® ¬¥à¥ ã¢¥«¨ç¥¨ï Tã¯®¬ïãâë¥ à §«¨ç¨ï ¨¢¥«¨àãîâáï ¨ ¯à¨ � = 10ªà¨¢ ï C1(z) ¯à ªâ¨ç¥áª¨ ¥ ®â«¨ç ¥âáï ®â   -«®£¨ç®© ªà¨¢®©, ¢ëç¨á«¥®© ¯à¨ � = 1000 ( 38 �. �. �®«ïª®¢
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�¨á. 8. �à ä¨ª¨ § ¢¨á¨¬®áâ¥© T (�):1 { Rf = 10, De = 0:05; 2 { Rf = 10, De = 0:2;3 { Rf = 2, De = 0:05; 4 { Rf = 2, De = 0:2à¨á. 7, ¡ ®¨ ¨§®¡à ¦¥ë ®¤®© ªà¨¢®© 2, 3). �®-¯®«¨â¥«ìë©   «¨§ ¯®ª § «, çâ® ãá«®¢¨ï ¬ áá®-®¡¬¥  ¯à¨ z = 0 ®âà ¦ îâáï    ¯®«¥®áâ¨ª®æ¥âà æ¨®ëå ¯à®ä¨«¥©, ® á« ¡® ¢«¨ïîâ  áª®à®áâì à á¯à®áâà ¥¨ï §®ë ¯®¢ëè¥®£® § -£àï§¥¨ï.�¨ ¯ §® § ç¥¨© �, ¢ ¯à¥¤¥« å ª®â®à®£® ª¨¥-â¨ç¥áª¨© ä ªâ®à á«¥¤ã¥â ãç¨âë¢ âì, ãáâ  ¢«¨-¢ «áï   ®á®¢¥ à áç¥â®¢ ¢à¥¬¥¨ TC0 ¯à¨ à §«¨ç-ëå �,   â ª¦¥ De, Rf ¤«ï � = 0:1. �®«ãç¥ë¥â ª¨¬ ®¡à §®¬ § ¢¨á¨¬®áâ¨ �TC0(�) ¯à¨¢¥¤¥ë  à¨á. 8. �¤¥áì �TC0 = TC0=T �C0, T �C0 { ¢à¥¬ï ¤®áâ¨-¦¥¨ï ¯¥à¥¤¨¬ ªà ¥¬ ï§ëª  § £àï§¥¨ï ¨¦¥©£à ¨æë ��� ¯à¨ �!1. �® ¢á¥å à áá¬®âà¥ëå¯à¨¬¥à å ¨£®à¨à®¢ ¨¥ ®¡¬¥  ¬¥¦¤ã ä¨ªá¨à®-¢ ë¬¨ ¨ à áâ¢®à¥ë¬¨ �� ¯à¨¢®¤¨«® ª § ç¨-â¥«ìë¬ ¯®£à¥è®áâï¬ ¢ à áç¥â å TC0 ¯à¨ ¬ «ëå�, ® ã¦¥ ¯à¨ � > 50 ®è¨¡ª  ¥ ¯à¥¢ëè «  10 %.������ ������ ����������������� � ����§¬¥¥¨¥ ãà®¢ï § £àï§¥®áâ¨ ¢® ¢¥è-¥© ¯® ®â®è¥¨î ª íª®á¨áâ¥¬¥ "¢®¤®¨áâ®ç¨ª {��� { ¯®¤áâ¨« îé¨© £àãâ" áà¥¤¥ ¯à¥¦¤¥ ¢á¥-£® ¢¥¤¥â ª á®¯®áâ ¢¨¬®¬ã ¯® ª®«¨ç¥áâ¢¥ë¬ ¯®-ª § â¥«ï¬ ¨§¬¥¥¨î § £àï§¥®áâ¨ ¡®«¥¥ ¬®-¡¨«ì®© ª®¬¯®¥âë á¨áâ¥¬ë { ¢®¤®¨áâ®ç¨ª .�  ¯à ªâ¨ª¥ íª®«®£¨ç¥áª ï ®¡áâ ®¢ª  ¢ ®ªàã¦ î-é¥© áà¥¤¥ ¬®¦¥â ¬¥ïâìáï ¨«¨ à¥§ª®, ¨«¨ ¯« ¢®,® å à ªâ¥à®¥ ¢à¥¬ï ¯¥à¥å®¤ëå ¯à®æ¥áá®¢ ¯à¨íâ®¬ áãé¥áâ¢¥® ¡®«ìè¥ ¨«¨ ¬¥ìè¥ ¯à®£®§®-

 
¡�¨á. 9. �à®ä¨«¨ ª®æ¥âà æ¨¨ à áâ¢®à¥ëå ��(¢â®à ï áâ ¤¨ï):1 { Rf = 2, De = 0:05, � = 0:1; 2 { Rf = 2, De = 0:2,� = 0:1; 3 { Rf = 2, De = 0:05, � = 0:5;4 { Rf = 2, De = 0:2, � = 0:5;5 { Rf = 10, De = 0:2, � = 0:5£® ¢à¥¬¥¨ (ªà âª®- ¨ ¤®«£®áà®çë¥ ¯à®£®§ë) ¤«ï���. �â® ¤ ¥â ®á®¢ ¨¥ ¨á¯®«ì§®¢ âì ¨   ¢â®-à®© áâ ¤¨¨ ¢ ª ç¥áâ¢¥ ¡ §®¢®© ¬®¤¥«ì (1) { (8), ®¯à¨ áª®àà¥ªâ¨à®¢ ®¬ § ç¥¨¨ C0 (¢®§¬®¦® ¨) ¢ £à ¨ç®¬ ãá«®¢¨¨   ¢¥àå¥© £à ¨æ¥ ���.�®¢ ï ª®áâ â  C� ¢ë¡¨à ¥âáï â ª¨¬ ®¡à §®¬,çâ®¡ë ®âà §¨âì áãé¥áâ¢¥ë¥ ¨§¬¥¥¨ï á®¤¥à-¦ ¨ï �� ¢ ¢®¤®¨áâ®ç¨ª¥. �á«¨ ¢ ¬®¬¥â ®ª®-ç ¨ï ¯¥à¢®© áâ ¤¨¨ t� (¥¬ã á®®â¢¥âáâ¢ã¥â § ç¥-¨¥ T�) C� ®ª ¦¥âáï ¬¥ìè¥ C1(�1; t�),   ¨¬¥®â ª®© á«ãç © ¡ã¤¥â ¤¥â «ì® à áá¬®âà¥, â® § -¯ áë �� ¢ ��� áà §ã ¨«¨ ç¥à¥§ ¥ª®â®àë© ¯à®-¬¥¦ãâ®ª ¢à¥¬¥¨  çãâ áà ¡ âë¢ âìáï §  áç¥â�. �. �®«ïª®¢ 39
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�¨á. 10. � áå®¤ ��   ¨¦¥© £à ¨æ¥ ���:1 { De = 0:05, � = 0:1; 2 { De = 0:2, � = 0:1;3 { De = 0:2, � = 0:5; 4 { De = 0:05, � = 0:5¯à¥¢ëè¥¨ï ¨å ¢ë®á   ¤ ¯®áâã¯«¥¨¥¬. � ª¨¬®¡à §®¬, ��� áâ ®¢¨âáï ¨áâ®ç¨ª®¬ ¢â®à¨ç®-£® § £àï§¥¨ï. �á®¡¥®áâ¨ ¯®¢¥¤¥¨ï �� ¢ ���  ¢â®à®© áâ ¤¨¨ ãáâ  ¢«¨¢ «¨áì ¯ãâ¥¬ à áç¥â àï¤  å à ªâ¥àëå ¯à¨¬¥à®¢ ¤«ï  ¨¡®«¥¥ ¡« £®-¯à¨ïâ®£® ¢ íª®«®£¨ç¥áª®¬ ®â®è¥¨¨ á«ãç ï ç¨-áâ®© ¢®¤ë ¢ ¢®¤®¨áâ®ç¨ª¥ (C� = 0). �«ï ®¯à¥-¤¥«¥®áâ¨ ¯à¨¨¬ «®áì, çâ® ¨§¬¥¥¨¥ ãá«®¢¨©¯à¨â®ª  �� ¢ ��� ¯à®¨áå®¤¨â ¢ ¬®¬¥â ¢à¥¬¥¨,å à ªâ¥à¨§ã¥¬ë© § ç¥¨¥¬ T = 1. � íâ®¬ã ¬®-¬¥âã ¢ â¢¥à¤®© ¨ ¦¨¤ª®© ä § å ���  ªªã¬ã«¨àã-¥âáï § ç¨â¥«ì®¥ ª®«¨ç¥áâ¢® ��, ª®â®à®¥ ¬®¦¥â¯à¥¤áâ ¢«ïâì á¥àì¥§ãî ®¯ á®áâì ¤«ï ®ªàã¦ î-é¥© áà¥¤ë.�à¥¦¤¥ ¢á¥£®   «¨§¨à®¢ « áì ¤¨ ¬¨ª  �� ¢��� ¯à¨ ãá«®¢¨¨ ¬£®¢¥®£® ®¡¬¥  ¬¥¦¤ã à á-â¢®à¥ë¬¨ ¨ ä¨ªá¨à®¢ ë¬¨ �� (ª¨¥â¨ç¥áª¨©ª®íää¨æ¨¥â ®¡¬¥  ¯®« £ «áï à ¢ë¬ 1000) ¨ ¡ë-«¨ ¯®«ãç¥ë ¯à®ä¨«¨ ª®æ¥âà æ¨¨ à áâ¢®à¥-ëå �� C2(z) (ä ªâ¨ç¥áª¨ ¨ Sf2(z)) ¤«ï ¬®¬¥â®¢T = 0:1 ¨ 1.0 (®âáç¥â ¢à¥¬¥¨ ¢¥¤¥âáï á ¬®¬¥-â   ç «  ¢â®à®© áâ ¤¨¨), ª®â®àë¥ ¯®ª § ë  à¨á. 9. �  ç «ìë© ¯¥à¨®¤ ¢â®à®© áâ ¤¨¨ ®ª®-«® ¢å®¤®£® á¥ç¥¨ï ®¡à §ã¥âáï ãç áâ®ª á ¨§ª¨¬á®¤¥à¦ ¨¥¬ ��, ¯à®âï¦¥®áâì ª®â®à®£® á® ¢à¥-¬¥¥¬ à áâ¥â. �à®¬ë¢ ¨¥ ��� á®¯à®¢®¦¤ ¥âáïá«®¦ë¬ ¯¥à¥à á¯à¥¤¥«¥¨¥¬ �� ¢ ¥£® ¯à¥¤¥« å.�®«¨ç¥áâ¢¥ ï ®æ¥ª  ¢«¨ï¨ï áª®à®áâ¨ ¤¥£à ¤ -æ¨¨ ��   ¨å ¯®¢¥¤¥¨¥ á«¥¤ã¥â ¨§ á®¯®áâ ¢«¥¨ïªà¨¢ëå 1 ¨ 3. �¢¥«¨ç¥¨¥ � ¢ 5 à § §¤¥áì ¯à¨¢®¤¨â¢ áà¥¤¥¬ ª ã¬¥ìè¥¨î C2 ¢¤¢®¥. � «®£¨çë¬®¡à §®¬ ¢«¨ï¥â ¨ à®áâ á®®â®è¥¨ï ¬¥¦¤ã ä¨ª-

 
¡�¨á. 11. �à®ä¨«¨ ª®æ¥âà æ¨¨ ��:  { 1, 2 { C2, Sf2 ¯à¨ T = 0; 3 { Sf2 ¯à¨ �� = 1; 4, 5 { C2, Sf2¯à¨ �� = 100; 6 { C2 ¯à¨ �� = 1¡ { 1 { Sf2 ¯à¨ �� = 1; 2 { Sf2 ¯à¨ �� = 10; 3 { C2 ¯à¨�� = 100; 4 { Sf2 ¯à¨ �� = 100; 5 { C2 ¯à¨ �� = 1á¨à®¢ ë¬¨ ¨ à áâ¢®à¥ë¬¨ (®¡¬¥ë¬¨) ��,ª®â®àë© ãç¨âë¢ ¥âáï á ¯®¬®éìî á®®â¢¥âáâ¢ãî-é¥£® § ç¥¨ï Rf (ªà¨¢ë¥ 1 ¨ 5). �à¨ ¤«¨â¥«ì®¬¯à®¬ë¢ ¨¨ ��� ¢ æ¥«®¬ ãà®¢¥ì § £àï§¥®áâ¨áãé¥áâ¢¥® á¨¦ ¥âáï,   ®â®á¨â¥«ì® ¢ëá®ª®¥á®¤¥à¦ ¨¥ �� ®â¬¥ç ¥âáï â®«ìª® ¢ ¨¦¥© ç áâ¨��� ¯à¨ Rf = 2 (à¨á. 9 ¡), ¯à¨ç¥¬ ª®æ¥âà æ¨ïC2(z) ¬®®â®® ã¢¥«¨ç¨¢ ¥âáï ¢¨§ ¯® ¯®â®ªã ¨¤®áâ¨£ ¥â ¬ ªá¨¬ã¬  ¢ ¢ëå®¤®¬ á¥ç¥¨¨. �à¨Rf = 10 ¢á«¥¤áâ¢¨¥ ®¤®¢à¥¬¥ëå ¤¥£à ¤ æ¨¨ ¨¢ë®á  �� ¨å ª®æ¥âà æ¨ï ª ¬®¬¥âã T = 1 ¢®¢á¥¬ ��� ¥ ¯à¥¢ëè ¥â 10 { 15 % ®â ¨áå®¤®£®40 �. �. �®«ïª®¢
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�¨á. 12. � áå®¤ ��   ¨¦¥© £à ¨æ¥ ���:1 { �� = 100; 2 { �� = 10; 3 { �� = 1ãà®¢ï § £àï§¥®áâ¨. �§¬¥¥¨¥ à áå®¤  ��  ¨¦¥© £à ¨æ¥ ��� ¯à®¨áå®¤¨â ¢ á®®â¢¥âáâ¢¨¥á à¨á. 10. � ¨¡®«ìè¥¥ ª®«¨ç¥áâ¢® ��   ¢â®à®©áâ ¤¨¨ ¢ë®á¨âáï ¯à¨ De = 0:05 ¨ � = 0:1, çâ®®¡êïáï¥âáï ¬¥ìè¥© áª®à®áâìî ¨å ¤¥£à ¤ æ¨¨ ¨®â®á¨â¥«ì® ¬ «ë¬ ¨å à áå®¤®¬   ¯¥à¢®© áâ -¤¨¨. �¬¥áâ¥ á â¥¬, ¢  ç «ìë© ¯¥à¨®¤ ¢â®à®©áâ ¤¨¨ (T < 0:17) ¡®«ìè¨© ¢ë®á ��  ¡«î¤ ¥â-áï ¯à¨ De = 0:2 ¢á«¥¤áâ¢¨¥ ¡®«¥¥ ¢ëà ¦¥®© ¥-à ¢®¬¥à®áâ¨ ¨å à á¯à¥¤¥«¥¨ï ¨ ¡®«¥¥ ¨§ª®©§ £àï§¥®áâ¨ ��� ¢¡«¨§¨ ¨¦¥© £à ¨æë ¯à¨De = 0:05. �â¥á¨¢ ï ¤¥£à ¤ æ¨ï �� (� = 0:5)á¯®á®¡áâ¢ã¥â á¨¦¥¨î ¨å ¢ë®á  ¢ 2 { 3 à § (ªà¨¢ë¥ 3, 4).�¥ª®â®àë¬ ä¨§¨ç¥áª¨¬ á¢®©áâ¢ ¬ ¤®ëå ®â-«®¦¥¨©, ª ª ¨ ¡®«ìè¨áâ¢ã ¥áâ¥áâ¢¥ëå ¯®à¨-áâëå áà¥¤, á¢®©áâ¢¥¥ £¨áâ¥à¥§¨á. � ª, ¨â¥-á¨¢®áâì ®¡¬¥ëå ¯à®æ¥áá®¢ ¢ ���, ª ª ¯à ¢¨«®,áãé¥áâ¢¥® § ¢¨á¨â ®â ¨å  ¯à ¢«¥®áâ¨. �áâ -®¢«¥® [10], çâ® ä¨ªá æ¨ï �� ¯à®â¥ª ¥â á® § ç¨-â¥«ì® ¡®«ìè¥© (  ®¤¨ ¨ ¤ ¦¥ ¤¢  ¯®àï¤ª ) áª®-à®áâìî, ç¥¬ ¨å ®á¢®¡®¦¤¥¨¥ ¨§ ¯à®ç®á¢ï§ ®-£® á®áâ®ï¨ï. �  ¯¥à¢®© áâ ¤¨¨ ¯à¨ ¬®®â®®¬¯®¢ëè¥¨¨ á®¤¥à¦ ¨ï �� ¢® ¢á¥å ä®à¬ å ãª -§ ë© íää¥ªâ ¥ ¯à®ï¢«ï¥âáï. �¤ ª®   ¢â®-à®© áâ ¤¨¨ £¨áâ¥à¥§¨á, ®á®¡¥® ¯à¨ ®¡¬¥¥ ¬¥¦-¤ã ä¨ªá¨à®¢ ë¬¨ ¨ ®¡¬¥ë¬¨ ��, ã¦¥ ¨£à -¥â ¢ ¦ãî à®«ì. �®íâ®¬ã ¢ ¬®¤¥«¨ ¥®¡å®¤¨¬®¨á¯®«ì§®¢ âì ¤àã£®¥, áãé¥áâ¢¥® ¬¥ìè¥¥ § ç¥-¨¥ ª¨¥â¨ç¥áª®£® ª®íää¨æ¨¥â , ª®â®à®¥ ®¡®§ -ç ¥âáï �� (� � ��). � ¨¡®«¥¥ á«®¦ ï ¤¨ ¬¨ª  ¡«î¤ ¥âáï ¢  ç «ìë© ¯¥à¨®¤ ¢â®à®© áâ ¤¨¨,ª®£¤  ®¤®¢à¥¬¥®   à §ëå ãç áâª å ��� ¨¬¥-

�¨á. 13. � áå®¤ ��   ¨¦¥© £à ¨æ¥ ���:1 { Rf = 2, De = 0:05, � = 0:1; 2 { Rf = 2, De = 0:2,� = 0:1; 3 { Rf = 2, De = 0:2, � = 0:5;4 { Rf = 10, De = 0:2, � = 0:1
�¨á. 14. �à ä¨ª¨ § ¢¨á¨¬®áâ¥© qb2(��):1 { De = 0:05, � = 0:1; 2 { De = 0:2, � = 0:1;3 { De = 0:2, � = 0:5¥â ¬¥áâ® ¨ ¯®¨¦¥¨¥, ¨ ¯®¢ëè¥¨¥ ª®æ¥âà -æ¨© ��. �à¨ ¤¥â «ì®¬ ãç¥â¥ ®¡¬¥®© ª¨¥â¨-ª¨ æ¥«¥á®®¡à §® ¢ë¤¥«ïâì ¤¢¥ ä §ë. �«ï ¯¥à-¢®© ä §ë å à ªâ¥à  à §«¨ç ï  ¯à ¢«¥®áâì ¢¨§¬¥¥¨¨ ª®æ¥âà æ¨© �� á® ¢à¥¬¥¥¬ ¢ ¢¥àå-¥© ¨ ¨¦¥© ç áâïå ���. � ª á«¥¤áâ¢¨¥ íâ®£®,¢®§¨ª ¥â ¥®¡å®¤¨¬®áâì ¨á¯®«ì§®¢ ¨ï ª®íää¨-æ¨¥â®¢ � ¨ �� ¤«ï ¢¥àå¥£® ¨ ¨¦¥£® ãç áâª®¢á®®â¢¥âáâ¢¥®. �âà®£® £®¢®àï, ¨áå®¤ ï ¬®¤¥«ìã¦¤ ¥âáï ¢ áãé¥áâ¢¥®© ª®àà¥ªæ¨¨. �¤¥áì  àï-�. �. �®«ïª®¢ 41



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 32 { 43¤ã á ¯à¨¬¥¥¨¥¬ § ¬¥â® ®â«¨ç îé¨åáï ¯® ª®«¨-ç¥áâ¢¥ë¬ ¯®ª § â¥«ï¬, å®âï ¨ ®¤®â¨¯ëå ª¨-¥â¨ç¥áª¨å ãà ¢¥¨©, á«¥¤ã¥â â ª¦¥ ¢¢®¤¨âì ¥-¨§¢¥áâãî ¤¢¨¦ãéãîáï £à ¨æã ¬¥¦¤ã ã¯®¬ïã-âë¬¨ ãç áâª ¬¨. �¤ ª® ¯®«ãç¨âì â®ç®¥   -«¨â¨ç¥áª®¥ à¥è¥¨¥ â ª®© § ¤ ç¨ ®ç¥ì á«®¦®,¥á«¨ ¢®®¡é¥ ¢®§¬®¦®. �à®¬¥ â®£®, ç áâ® ¤®áâ -â®ç® ®æ¥¨âì § ç¨¬®áâì ª¨¥â¨ç¥áª®£® ä ªâ®-à , çâ® ¬®¦® á¤¥« âì ¯ãâ¥¬ à áç¥â  á¢®¥£® à®¤ ¬ ¦®à â ¤«ï C2, Sf2, â® ¥áâì ¢¥«¨ç¨ ª®æ¥âà -æ¨© § ¢¥¤®¬® ¡®«ìè¨å ¨ ¬¥ìè¨å ¨áâ¨ëå ¢¥«¨-ç¨. �ç¥¢¨¤®, çâ® ¢¥àåïï ¯à¥¤¥«ì ï ¢¥«¨ç¨ C2 ®¯à¥¤¥«ï¥âáï ¯à¨ ª®íää¨æ¨¥â¥ �,   ¨¦ïï {¯à¨ ��. �¥à¢ ï ä §  § ª ç¨¢ ¥âáï ¢ ¬®¬¥â ¤®-áâ¨¦¥¨ï á¥ç¥¨¥¬ á  ¨¡®«ìè¥© ª®æ¥âà æ¨¥©ä¨ªá¨à®¢ ëå �� ¨¦¥© £à ¨æë ���. �® ¢â®-à®© ä §¥ ª®æ¥âà æ¨¨ C2 ¨ Sf2 ¨¬¥îâ ¬ ªá¨¬ã¬¯à¨ z = �1 ¨ á â¥ç¥¨¥¬ ¢à¥¬¥¨ ®¨ ¬®®â®-® ã¡ë¢ îâ ¢ ¯à¥¤¥« å ¢á¥£® ���, çâ® ®§ ç ¥â¥®¡å®¤¨¬®áâì ¯à¨¬¥¥¨ï ¢ à áç¥â å ¤«ï ¢â®à®©ä §ë â®«ìª® ª®íää¨æ¨¥â  ��.�«ï ¨««îáâà æ¨¨ ¢ë¤¥«¥ëå ¢ëè¥ ¯®«®¦¥¨©à ááç¨â  àï¤ ¯à¨¬¥à®¢. �  à¨á. 11,   ¨§®¡à -¦¥ë ¯à®ä¨«¨ ª®æ¥âà æ¨© C2, Sf0 ¤«ï ¯¥à¢®©ä §ë (T = 0:1) ¯à¨ ¨áå®¤ëå ¤ ëå Rf = 2,De = 0:2, � = 0:1, � = 100,   â ª¦¥ �� = 1 ¨ 100.�â¤¥«ì® ¯®ª §  ¤«ï áà ¢¥¨ï  ç «ìë© ¤«ï¢â®à®© áâ ¤¨¨ ¯à®ä¨«ì C2(z; 0) (ªà¨¢ ï 1), ª®â®-àë© ®¯à¥¤¥«ï«áï ª ª ¯à®ä¨«ì C1(z; t�) ¢ ª®æ¥ ¯¥à-¢®© áâ ¤¨¨ (t� = 3 ¨«¨ T� = 1). � ç¨â¥«ìë¥ ®â-«¨ç¨ï ¢ ¢¥«¨ç¨ å C2 ¨ Sf2 ¯à¨ �� = 1 ¨ 100 ®â¬¥-ç «¨áì â®«ìª® ¢ ¢¥àå¥© ¯®«®¢¨¥ ���, ¤®áâ¨£ ï¤«ï Sf2   ¢¥àå¥© £à ¨æ¥ 100 %. �à®ä¨«¨ ª®-æ¥âà æ¨©, ¯®«ãç¥ë¥ ¯à¨ T = 0; 333 (à¨á. 11, ¡),®â«¨ç îâáï ¡®«ìè¥© á£« ¦¥®áâìî ¨, ªà®¬¥ â®-£®, ¯à®ä¨«¨ C2 ¨¬¥îâ ã¦¥ ä®à¬ã, å à ªâ¥àãî¤«ï ¢â®à®© ä §ë (á ¬ ªá¨¬ã¬®¬   ¨¦¥© £à -¨æ¥). �¤¥áì  ¨¡®«ìè¨¥ ®â«¨ç¨ï ¢ C2 ¨¬¥îâ ¬¥-áâ® ¢ ¢ëå®¤®¬ á¥ç¥¨¨. � ªâ¨ç¥áª¨¥ ¢¥«¨ç¨ëC2(z), Sf2(z) ¤«ï ¯¥à¢®© ä §ë  å®¤ïâáï ¬¥¦¤ã¯à¥¤¥«ìë¬¨ ªà¨¢ë¬¨ 4 ¨ 6, 3 ¨ 5 (à¨á. 11,  ),  â ª¦¥ 3 ¨ 5, 1 ¨ 4 (à¨á. 11, ¡) á®®â¢¥âáâ¢¥-®, â ª çâ® ®è¨¡ª¨ ¢á«¥¤áâ¢¨¥ ¨á¯®«ì§®¢ ¨ï  ®¡¥¨å áâ ¤¨ïå ¥¤¨®£® ª®íää¨æ¨¥â  (� = ��) ¬®-£ãâ ®æ¥¨¢ âìáï ª ª ¯®«®¢¨  à ááâ®ï¨ï ¬¥¦¤ããª § ë¬¨ ªà¨¢ë¬¨. �«ï C2 ¢ ¤ ëå ¯à¨¬¥à å¯®£à¥è®áâì ¯à¨ �� = 1 ¤®áâ¨£ «  25 %,   ¤«ï Sf2¤®å®¤¨«  ¤® 75 %. �«ï ®æ¥ª¨ ¢«¨ï¨ï ��   ¢ë-®á �� à ááç¨âë¢ «áï à áå®¤   ¨¦¥© £à ¨æ¥��� qb2 ¯à¨ Rf = 2, De = 0:2, � = 0:1, � = 100 ¤«ï�� = 1, 10 ¨ 100 (à¨á. 12). � ¬¥â®¥ à áå®¦¤¥¨¥¢ § ç¥¨ïå qb2 (¤® 30 %) ®â¬¥ç «®áì ¢ ¤¨ ¯ §®¥�� ®â 1 ¤® 10 ¢ ¯¥à¨®¤ 0:75 > T > 0:25. �à¨ �� > 0¯®£à¥è®áâì ¢ à áç¥â å qb2 ¥ ¯à¥¢ëè «  5 %. �¥-

«¨ç¨ã qb2 ¤«ï ¯¥à¢®© ä §ë â ª¦¥ ¬®¦® ¯à¨¡«¨-¦¥® ®¯à¥¤¥«ïâì ª ª áà¥¤¥¢§¢¥è¥ãî ªà¨¢ëåqb2(T ), á®®â¢¥âáâ¢ãîé¨å à¥ «ì®¬ã �� ¨ �� = �.� æ¥«ìî ¡®«¥¥ ¯®«®© ®æ¥ª¨ ¢«¨ï¨ï ª¨¥-â¨ç¥áª®£® ä ªâ®à  ¡ë« à ááç¨â  à áå®¤ qb2(T )¤«ï à §«¨çëå á®ç¥â ¨© § ç¥¨© Rf = 2, 10;De = 0:05, 0.2 ¨ � = 0:1, 0.5 ¯à¨ �� = 1 (à¨á. 13).�®¯®áâ ¢«¥¨¥ à¨á. 10 ¨ 13 ãª §ë¢ ¥â   § ¬¥âë¥à §«¨ç¨ï ¢ ¯®¢¥¤¥¨¨ à áç¥âëå ªà¨¢ëå { ¡®«¥¥à ¨© ¨ ¢ëà ¦¥ë© ¬ ªá¨¬ã¬ ¢¥«¨ç¨ë qb2(T )¤«ï �� = 1 ¨ ¡®«ìè¨© áã¬¬ àë© ¢ë®á �� ¯à¨�� = 100. �¦¥ à¥§ã«ìâ âë à áç¥â®¢, ¯à¨¢¥¤¥ë¥  à¨á. 12, ¯®§¢®«ïîâ £®¢®à¨âì ® áãé¥áâ¢¥®©¥à ¢®¬¥à®áâ¨ ¨§¬¥¥¨ï à áå®¤  qb2 ¢ § ¢¨á¨-¬®áâ¨ ®â �� ¢ ¤¨ ¯ §®¥ § ç¥¨© [1, 100]. �®«¥¥®¡®á®¢ ® ¬®¦® áã¤¨âì ® å à ªâ¥à¥ § ¢¨á¨¬®-áâ¨ qb2(��), ®á®¢ë¢ ïáì   á¯¥æ¨ «ìëå à áç¥-â å ãª § ®£® à áå®¤ , ¯à®¢¥¤¥ëå ¤«ï T = 0:5,Rf = 2 ¨ § ç¥¨© De = 0:05 ¨ 0.2, � = 0:1 ¨0.5. �®«ãç¥ë¥ ¯à¨ íâ®¬ ¤ ë¥ ¯à¨¢¥¤¥ë  à¨á. 14 ¨ á¢¨¤¥â¥«ìáâ¢ãîâ ® § ç¨â¥«ì®¬ ¢«¨ï-¨¨ ��   ¨â¥á¨¢®áâì ¢ë®á  �� ¢ ¤¨ ¯ §®-¥ �� [0,5]. �à¥¥¡à¥¦¥¨¥ ®¡¬¥®© ª¨¥â¨ª®©¢ â ª®¬ á«ãç ¥ ¯à¨¢®¤¨«® ª ®è¨¡ª ¬ ¥ ¬¥¥¥ 10%, ® ã¦¥ ¯à¨ �� = 10 ®è¨¡ª  ã¬¥ìè « áì ¤®5 { 6%. �à¨ ¤ «ì¥©è¥¬ ã¢¥«¨ç¥¨¨ �� ªà¨¢ë¥qb2(T ) áâ ®¢ïâáï ¡®«¥¥ ¯®«®£¨¬¨,   á®®â¢¥âáâ¢ã-îé¨¥ ®è¨¡ª¨ ¥áãé¥áâ¢¥ë¬¨.������� «¨§ á®¢à¥¬¥®£® á®áâ®ï¨ï ¢®¯à®á®¢ § -£àï§¥¨ï, ¢ â®¬ ç¨á«¥ à ¤¨ æ¨®®£®, ¤®ëå®â«®¦¥¨© ¢®¤ëå íª®á¨áâ¥¬ á¢¨¤¥â¥«ìáâ¢ã¥â ®â®¬, çâ® ®â«®¦¥¨ï ç áâ® ï¢«ïîâáï ®á®¢®© ¯à¨-ç¨®© ¢â®à¨ç®£® § £àï§¥¨ï ¯®¢¥àå®áâëå ¨¯®¤§¥¬ëå ¢®¤. �áå®¤ï ¨§ à¥§ã«ìâ â®¢ ¬®£®ç¨-á«¥ëå à áç¥â®¢   ¡ §¥ ¯®«ãç¥®£® áâà®£®£®à¥è¥¨ï ¬ â¥¬ â¨ç¥áª®© § ¤ ç¨ à á¯à®áâà ¥¨ï�� ¢ ��� ãáâ ®¢«¥® á«¥¤ãîé¥¥.1. �¥è îé¥¥ ¢«¨ï¨¥   ¯¥à¥®á �� ¢ ��� ¨¨å ¢ë®á ¢ ¯®¤áâ¨« îé¨© £àãâ ®ª §ë¢ ¥â á¯®-á®¡®áâì â¢¥à¤®© ä §ë ®â«®¦¥¨© ¯à®ç® á¢ï§ë-¢ âì ��. �®íâ®¬ã, ®á®¡®¥ ¢¨¬ ¨¥ á«¥¤ã¥â ã¤¥-«ïâì íªá¯¥à¨¬¥â ¬,  ¯à ¢«¥ë¬   ®¯à¥¤¥«¥-¨¥ ª®íää¨æ¨¥â®¢ à á¯à¥¤¥«¥¨ï ¬¥¦¤ã à áâ¢®-à¥®©, ®¡¬¥®© ¨ ¥®¡¬¥®© ä®à¬ ¬¨ ��.2. �à¨ ¢ëá®ª®¬ á®¤¥à¦ ¨¨ �� ¢ â¢¥à¤®© ä §¥¨ ®â®á¨â¥«ì® ¢ëá®ª®© áª®à®áâ¨ ¨å ¤¥£à ¤ æ¨¨¢®§¬®¦® ä®à¬¨à®¢ ¨¥ íª®«®£¨ç¥áª¨ ¡¥§®¯ áëåà¥¦¨¬®¢ ¢ ���, ¯à¨ ª®â®àëå ¯à ªâ¨ç¥áª¨ ¢á¥ ¯®-áâã¯ îé¨¥ ¨§ ¢®¤®¥¬  �� ®áâ îâáï ¢ ®â«®¦¥¨-ïå ¢¯«®âì ¤® ¨å ¤¥£à ¤ æ¨¨. � ª¨¬ ®¡à §®¬, ¯à¨ãª § ëå à¥¦¨¬ å ¢ë®á®¬ �� ¨§ ��� ¬®¦®42 �. �. �®«ïª®¢



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 32 { 43¯à¨¥¡à¥£ âì,   ¤«ï ¨å áãé¥áâ¢®¢ ¨ï ¥®¡å®¤¨-¬®, çâ®¡ë ¬®¤¥«ìë¥ ¯ à ¬¥âàë ã¤®¢«¥â¢®àï«¨¥à ¢¥áâ¢ã (2).3. �à¨ ¢ë¯®«¥¨¨ ¤®«£®áà®çëå ¯à®£®§®¢¨«¨ ¢ á«ãç ¥ áãé¥áâ¢¥ëå ¨§¬¥¥¨© § £àï§¥-®áâ¨ ¢®¤®¨áâ®ç¨ª  ¢ â¥ç¥¨¥ à áç¥â®£® ¯¥à¨-®¤  æ¥«¥á®®¡à §® à áá¬ âà¨¢ âì à á¯à®áâà ¥-¨¥ �� ¢ ��� ª ª ¤¢ãåáâ ¤¨©ë© ¯à®æ¥áá. �à®¬¥â®£®, ¢á«¥¤áâ¢¨¥ ®á®¡¥®áâ¥© ¤¨ ¬¨ª¨ �� ¢  -ç «ìë¥ ¯¥à¨®¤ë áâ ¤¨© ¨¬¥¥â á¬ëá« ãá«®¢® à §-¤¥«¨âì ª ¦¤ãî ¨§ ¨å   ¤¢¥ ä §ë. � ¯¥à¢®© ä §¥¯¥à¢®© áâ ¤¨¨ ¢ãâà¨ ��� ä®à¬¨àã¥âáï §®  áã-é¥áâ¢¥®£® § £àï§¥¨ï,   ¢ë®á �� ¢ ¯®¤áâ¨« -îé¨© £àãâ ¯à ªâ¨ç¥áª¨ ®âáãâáâ¢ã¥â. �® ¢â®à®©ä §¥ ¨§ ��� ¢ë®á¨âáï § ç¨â¥«ì®¥ ª®«¨ç¥áâ¢®��. � ¯¥à¢®© ä §¥ ¢â®à®© áâ ¤¨¨   à §ëå ãç áâ-ª å ���  ¡«î¤ ¥âáï ®¤®¢à¥¬¥®¥ ¯®¢ëè¥¨¥¨ á¨¦¥¨¥ ãà®¢ï § £àï§¥®áâ¨ ¨ ¢ë®á �� ¢ª®æ¥ ¥¥ ¤®áâ¨£ ¥â ¬ ªá¨¬ã¬ . �® ¢â®à®© ä §¥, ç¨ ï á ¢¥àå¥© ç áâ¨, ¯à®¨áå®¤¨â ®ª®ç â¥«ì-®¥ ®ç¨é¥¨¥ ���.4. �¨¥â¨ª  ®¡¬¥  ¬¥¦¤ã ä¨ªá¨à®¢ ®©¨ à áâ¢®à¥®© (®¡¬¥®©) ä®à¬ ¬¨ �� ¬®¦¥â¨¬¥âì ¢ ¦®¥ § ç¥¨¥ ¤«ï ä®à¬¨à®¢ ¨ï ¯®â®-ª  �� ¢ ���   ®¡¥¨å áâ ¤¨ïå. �  ¯¥à¢®© áâ -¤¨¨ ª¨¥â¨ç¥áª¨© ä ªâ®à ¨¬¥¥â ¥£ â¨¢®¥ § -ç¥¨¥, á¤¥à¦¨¢ ï ¯à®ç®¥ § ªà¥¯«¥¨¥ �� ¢ â¢¥à-¤®© ä §¥ ��� ¨ â¥¬ á ¬ë¬ ¯® áãé¥áâ¢ã ¯®¢ëè ï¨å ¬®¡¨«ì®áâì. �  ¢â®à®© áâ ¤¨¨ ãª § ë©ä ªâ®à ã¦¥ ¨£à ¥â ¯®«®¦¨â¥«ìãî à®«ì, ¯à¥¯ïâ-áâ¢ãï ¡ëáâà®¬ã ®á¢®¡®¦¤¥¨î �� ¨§ ä¨ªá¨à®¢ -®£® á®áâ®ï¨ï. �à¥¤¥«ë ¨§¬¥¥¨ï ¡¥§à §¬¥à®-£® ª¨¥â¨ç¥áª®£® ª®íää¨æ¨¥â  �, ¢ ª®â®àëå ®¡-¬¥ãî ª¨¥â¨ªã á«¥¤ã¥â ãç¨âë¢ âì, á®áâ ¢«ïîâ:¤«ï ¯¥à¢®© ä §ë { � < 50, ¤«ï ¢â®à®© { � < 10.5. �à®¢¥¤¥ë¥ à áç¥âë ¤«ï à áá¬®âà¥ëå¤¨ ¯ §®®¢ ¨áå®¤ëå ¯ à ¬¥âà®¢ ¯®§¢®«ïîâ á¤¥-« âì á«¥¤ãîé¨¥ ®æ¥ª¨:- ¯¥à¢¨ç®¥  ª®¯«¥¨¥ �� ¯à®¨áå®¤¨â ¢ ¢¥àå-¥© ç áâ¨ ��� ¯à¨ T < 0:1 { 0.2;
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