
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 58 { 66��� 532.528�������� ��������� � ��������� ���������. �. �������,�. �. ������� àìª®¢áª¨©  æ¨® «ìë© ã¨¢¥àá¨â¥â�®«ãç¥® 12.07.2000�áá«¥¤ãîâáï ãá«®¢¨ï ¢®§¨ª®¢¥¨ï ¨ ãáâ®©ç¨¢®áâ¨ ¥áâ æ¨® àëå áâàãªâãà â¨¯  ¢®«ë ¯¥à¥ª«îç¥¨ï ¢ ¬ £-¨â®© ¦¨¤ª®áâ¨ á ¨§¬¥ïîé¥©áï ¬¨ªà®áâàãªâãà®©. �áâ ®¢«¥® áãé¥áâ¢®¢ ¨¥ âà¥å â¨¯®¢ ¬ £¨âëå ¦¨¤ª®-áâ¥©: ¦¨¤ª®áâ¨, ¥ãáâ®©ç¨¢ë¥ ¢ «î¡®¬ ¬ £¨â®¬ ¯®«¥, ¨ ¦¨¤ª®áâ¨, ¤«ï ª®â®àëå ¢ ¥ª®â®à®¬ ¨â¥à¢ «¥ § ç¥¨© ¯àï¦¥®áâ¨ ¬ £¨â®£® ¯®«ï áãé¥áâ¢ã¥â ®¤® ¨«¨ ¤¢   á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢ëå à ¢®¢¥áëå á®áâ®ï¨ïá®®â¢¥âáâ¢¥®. �«ï ¯®á«¥¤¨å ¤¢ãå â¨¯®¢ ¦¨¤ª®áâ¥© ®¡ àã¦¥® ¢®§¨ª®¢¥¨¥ ¢®«®¢ëå áâàãªâãà â¨¯  ¢®«¯¥à¥ª«îç¥¨ï, à á¯à®áâà ¥¨¥ ª®â®àëå ¯à¨¢®¤¨â ª ¯¥à¥å®¤ã í«¥¬¥â®¢ áà¥¤ë ¨§ ¬¥â áâ ¡¨«ì®£® á®áâ®ï¨ï ¢ ¡á®«îâ® ãáâ®©ç¨¢®¥.�®á«÷¤¦ãîâìáï ã¬®¢¨ ¢¨¨ª¥ï â  áâ÷©ª®áâ÷ ¥áâ æ÷® à¨å áâàãªâãà â¨¯ã å¢¨«÷ ¯¥à¥¬¨ª ï ¢ ¬ £÷â÷© à÷¤¨÷§÷ §¬÷®î ¬÷ªà®áâàãªâãà®î. �áâ ®¢«¥® ÷áã¢ ï âàì®å â¨¯÷¢ ¬ £÷â¨å à÷¤¨: à÷¤¨¨, ¥áâ÷©ª÷ ¢ ¡ã¤ì-ïª®¬ã¬ £÷â®¬ã ¯®«÷, â  à÷¤¨¨, ¤«ï ïª¨å ¢ ¤¥ïª®¬ã ÷â¥à¢ «÷ § ç¥ì  ¯àã¦¥®áâ÷ ¬ £÷â®£® ¯®«ï ÷áãõ ®¤¨  ¡®¤¢   á¨¬¯â®â¨ç® áâ÷©ª¨å ¢à÷¢®¢ ¦¥¨å áâ ¨ ¢÷¤¯®¢÷¤®. �«ï ®áâ ÷å ¤¢®å â¨¯÷¢ à÷¤¨ ¢¨ï¢«¥® ¢¨¨ª¥ïå¢¨«ì®¢¨å áâàãªâàãà â¨¯ã å¢¨«ì ¯¥à¥¬¨ª ï, ¯®è¨à¥ï ïª¨å ¯à¨¢®¤¨âì ¤® ¯¥à¥å®¤ã ¥«¥¬¥â÷¢ á¥à¥¤®¢¨é  §¬¥â áâ ¡÷«ì®£® áâ ã ¢  ¡á®«îâ® áâ÷©ª¨©.The conditions of appearance and stability of unstable structures in the form of the diversion wave in magnetic uidwith changing microstructure are investigated. The existence of three types of magnetic uids is establiched: the uidswhich are unstable in any magnetic �elds and the uids, for which exists one or two asymptotically stable balanced statesaccordingly. For the last two types of uids the appearance of the wave structures in the form of diversion waves, whichpropagation results in the transition of the medium elements from the meta stable state to the absolutely stable state isfound.���������áá«¥¤®¢ ¨¥ ¯à®æ¥áá®¢ áâàãªâãà¨à®¢ ¨ï ¬ £-¨â®© ¦¨¤ª®áâ¨ ¯à¥¤áâ ¢«ï¥â ¯à ªâ¨ç¥áª¨© ¨-â¥à¥á ¢ á¢ï§¨ á ¯à®¡«¥¬ ¬¨, ¢®§¨ª îé¨¬¨ ¯à¨íªá¯«ã â æ¨¨ ¬ £¨â®¦¨¤ª®áâëå â¥å¨ç¥áª¨åãáâà®©áâ¢ (ã¯«®â¥¨©, â®ª®áê¥¬¨ª®¢,  ¬®àâ¨-§ â®à®¢ ¨ ¤à.) �®¯à®á ¬ áâàãªâãà¨à®¢ ¨ï ¬ £-¨â®© ¦¨¤ª®áâ¨ ¯®á¢ïé¥® ¥¬ «® íªá¯¥à¨¬¥-â «ìëå ¨ â¥®à¥â¨ç¥áª¨å à ¡®â [1-10]. �à¥¤¨ ¯ã-¡«¨ª æ¨©, ¯®ï¢¨¢è¨åáï   íâã â¥¬ã ¢ ¯®á«¥¤¨¥£®¤ë, ¥®¡å®¤¨¬® ¢ë¤¥«¨âì à ¡®âë [6-10]. �¢â®-à ¬¨ áâ âì¨ [6] à¥è¥  ¯«®áª ï § ¤ ç  ® ¯¥à¥à á-¯à¥¤¥«¥¨¨  £à¥£ â®¢ ¢ ¬ £¨â®© ¦¨¤ª®áâ¨, § -¯®«ïîé¥© á®áã¤, á®áâ®ïé¨© ¨§ ¤¢ãå à¥§¥à¢ã à®¢- ¢¥àå¥£® ¨ ¨¦¥£®, á®¥¤¨¥ëå ¢¥àâ¨ª «ìë¬ª  «®¬. �®ª § ®, çâ® ¯®¤ ¤¥©áâ¢¨¥¬ â¥à¬®¬ £-¨â®© á¨«ë, ¢®§¨ª îé¥© ¯à¨  £à¥¢¥ áâ¥®ª ª - «  ¤® à §ëå ¯®áâ®ïëå â¥¬¯¥à âãà, ¯à®¨áå®-¤¨â ¯¥à¥®á  £à¥£ â®¢ ¨§ ¨¦¥£® à¥§¥à¢ã à  ¢¢¥àå¨©. � ¥¥ íâ®â íää¥ªâ  ¡«î¤ «áï íªá¯¥à¨-¬¥â «ì® ¨ ®¯¨á  ¢ à ¡®â¥ [5]. � [7] ¯à¨¢¥¤¥-ë íªá¯¥à¨¬¥â «ìë¥ à¥§ã«ìâ âë ¯® ¢ï§ª®áâ¨ ¨ ç «ì®© ¯à®¨æ ¥¬®áâ¨ ¬ £¨âëå áãá¯¥§¨©,¯à¨£®â®¢«¥ëå ¨§ ç áâ¨æ ªà¥¬¥§¥¬ , ¢§¢¥è¥-ëå ¢ ä¥àà®¦¨¤ª®áâ¨. �à¥¤«®¦¥    «¨â¨ç¥áª ï¬®¤¥«ì, ®á®¢  ï   ¯à¥¤áâ ¢«¥¨¨ áâàãªâãàëª ª  á ¬¡«ï æ¨«¨¤à®¢, ¯®§¢®«ïîé ï ¯à¥¤áª §ë-

¢ âì ¯à¥¤¥« â¥ªãç¥áâ¨ áãá¯¥§¨©. � [9-10] ¨áá«¥¤ã-¥âáï ¤¥ä®à¬ æ¨ï ¬¨ªà®ª ¯¥«ì ª®æ¥âà¨à®¢ ®©ä §ë ä¥àà®í¬ã«ìá¨¨ ¢ § ¢¨á¨¬®áâ¨ ®â  ¯àï¦¥-®áâ¨ ¬ £¨â®£® ¯®«ï. �á®¡¥®áâìî ãª § -ëå à ¡®â ï¢«ï¥âáï ¢®á¨¬®¥  ¢â®à ¬¨ ¯à¥¤¯®«®-¦¥¨¥ ®  «¨ç¨¨ ¢ ä¥àà®¦¨¤ª®áâ¨ áä®à¬¨à®¢ -ëå  £à¥£ â®¢ ¬ £¨âëå ç áâ¨æ. �¥¯®áà¥¤áâ¢¥-® ¯à®æ¥ááë ¢®§¨ª®¢¥¨ï ¨ ¤¨ ¬¨ª¨  £à¥£ â®¢¢ ¨å ¥ ¨áá«¥¤ãîâáï.�à®áâ¥©è ï ¬®¤¥«ì, ãç¨âë¢ îé ï ¢®§¨ª®¢¥-¨¥ ¢ ¬ £¨â®© ¦¨¤ª®áâ¨  £à¥£ â®¢, á®¤¥à¦ é¨åª®¥ç®¥ ç¨á«® ¬ £¨âëå ç áâ¨æ, ¯à¥¤«®¦¥  ¢à ¡®â¥ [11]. � ª ï ¦¨¤ª®áâì ¯à¥¤áâ ¢«ï¥â á®¡®©âà¨££¥àãî (¡¨áâ ¡¨«ìãî) áà¥¤ã [12], á¯®á®¡ãîª á ¬®®à£ ¨§ æ¨¨. �§ãç¥ë áâ æ¨® àë¥ ¯à®-áâà áâ¢¥ë¥ áâàãªâãàë ¢ ¯®ª®ïé¥©áï ¢ ®¤®-à®¤®¬ ¬ £¨â®¬ ¯®«¥ ¦¨¤ª®áâ¨ [13]. � ¯à¥¤-« £ ¥¬®© à ¡®â¥ ¨áá«¥¤ãîâáï ãá«®¢¨ï ¢®§¨ª®¢¥-¨ï ¨ ãáâ®©ç¨¢®áâì ¥áâ æ¨® àëå áâàãªâãà â¨-¯  ¢®« ¯¥à¥ª«îç¥¨ï.1. ����������� ��������������������� áá¬ âà¨¢ ¥âáï ¬ £¨â ï ¦¨¤ª®áâì, ¬¨ªà®-áâàãªâãà  ª®â®à®© ¬®¦¥â ¨§¬¥ïâìáï §  áç¥â®¡à §®¢ ¨ï ¨ à á¯ ¤   £à¥£ â®¢ ¨§ ¬ £¨âëåç áâ¨æ, ¢å®¤ïé¨å ¢ á®áâ ¢ ¦¨¤ª®áâ¨ [11]. �«ï58 c �. �. � æ¥£®, �. �. �®¯®¢ , 2000



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 58 { 66®¯à¥¤¥«¥¨ï ¬ £¨â®£® á®áâ®ï¨ï â ª®© ¦¨¤ª®-áâ¨ ¢¢®¤¨âáï ¤¢  ¤®¯®«¨â¥«ìëå ¯ à ¬¥âà : ¯ -à ¬¥âà íää¥ªâ¨¢®£® ¬ £¨â®£® ¯®«ï � ¨ áà¥¤¥¥ç¨á«® ¬ £¨âëå ç áâ¨æ ¢  £à¥£ â å ��1; á¢ï§ -ë¥ á  ¬ £¨ç¥®áâìî M ¥®¤®§ ç®© äãª-æ¨® «ì®© § ¢¨á¨¬®áâìî. �á«¨ ¦¨¤ª®áâì ¯®ª®-¨âáï ¢ ¯®áâ®ï®¬ ®¤®à®¤®¬ ¬ £¨â®¬ ¯®«¥,¢à¥¬¥ ï í¢®«îæ¨ï ¥¥ ¬ £¨â®£® á®áâ®ï¨ï ¢®¤®¬¥à®¬ á«ãç ¥ ®¯¨áë¢ ¥âáï á¨áâ¥¬®© ãà ¢¥-¨© �� @�@t = D� @2�@x2 +Q(�)(�; �;H);�� @�@t = D� @2�@x2 + Q(�)(�; �;H): (1)�«ï ¦¨¤ª®áâ¨, ¬¨ªà®áâàãªâãà  ª®â®à®© ¨§¬¥-ï¥âáï ¢ à¥§ã«ìâ â¥ ä §®¢®£® ¯¥à¥å®¤  ¢â®à®£®à®¤ , äãªæ¨¨ Q(�)(�; �;H) ¨ Q(�)(�; �;H) § ¤ -îâáï ¢ ¢¨¤¥Q(�)(�; �;H) = 12� [M2 �M2���2�M2s (� � �1�)(� � �2�)(� � �3�)];Q(�)(�; �;H) = n1kT� [f(�) � f(��)++�(� � �1�)(� � �2�)(� � �3�)]:�¤¥áì � = m1He=(kT�); He = H + �M ;n1 = c1�=M� ®¡ê¥¬ ï ¯«®â®áâì ä¥àà®ç áâ¨æ;c1� ¬ áá®¢ ï ª®æ¥âà æ¨ï ç áâ¨æ, ¯à¥¤¯®« £ ¥-¬ ï ¯®áâ®ï®©; M� ¬ áá  ®¤¨®ç®© ä¥àà®ç -áâ¨æë; k� ¯®áâ®ï ï �®«ìæ¬  ;  ¬ £¨ç¥-®áâì ¦¨¤ª®áâ¨ ®¯à¥¤¥«ï¥âáï ãà ¢¥¨¥¬ M =MsL(�); L(�) = cth � � 1=�� äãªæ¨ï � ¦¥¢¥ ;M��  ¬ £¨ç¥®áâì áâàãªâãà¨à®¢ ¨ï ¦¨¤ª®-áâ¨; M� = MsL(��) = MsL�; Ms = m1n1� ¬ £¨ç¥®áâì  áëé¥¨ï ¦¨¤ª®áâ¨; �i�; �i�(i = 1; 3)� à ¢®¢¥áë¥ § ç¥¨ï � ¨ � ¯à¨M = M�; ¯à¨ç¥¬ �1� >�3� >�2�; �1� + �2� =2�3�; �1� >�3� >�2�; �i� � �j� = m1MsL�(�i� ��j�)=(kT��); � = (kT (m1Ms))3(��=L�)4�; f(�) =ln(sh �=�)� �L(�)): � à ¬¥âàë ��;��; D� ¨ D� áç¨-â îâáï ¯®áâ®ïë¬¨.�¤®à®¤®¥ à ¢®¢¥á®¥ á®áâ®ï¨¥ ¦¨¤ª®áâ¨ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬:Q(�)(�; �;H) = 0; Q(�)(�; �;H) = 0: (2)�à¨ �1� 6= �2� ¨ ä¨ªá¨à®¢ ®¬ H äãªæ¨¨�(M ) ¨ �(M ); ®¯à¥¤¥«ï¥¬ë¥ ãà ¢¥¨ï¬¨ (2), ¥-®¤®§ çë. �ãªæ¨ï �(M ) ¯à¥¤áâ ¢«¥    à¨á.1. � «®£¨çë© £à ä¨ª ¨¬¥¥â äãªæ¨ï �(M ): � -¢¨á¨¬®áâ¨ M (�) ¨ M (�); ®¡à âë¥ �(M ) ¨ �(M )

á®®â¢¥âáâ¢¥®, ï¢«ïîâáï ®¤®§ çë¬¨. �å íªá-âà¥¬ «ìë¥ § ç¥¨ï M 0;00(�); M 0;00(�) ¨ á®®â¢¥âáâ¢ãî-é¨¥ íâ¨¬ íªáâà¥¬ã¬ ¬ â®çª¨ �0;00;� 0;00 ®¯à¥¤¥«ïîâ-áï ¢ëà ¦¥¨ï¬¨:M 0;00(�) = �M2� � �M2s h�i36p3 �1=2 ; M 0;00(�) = MsL(�0;00(�));f(�0;00(�)) = f(��)� ���h�i312p3L� ; (3)�0;00 = �3� � h�i2p3 ; � 0;00 = �3� � h�i2p3 ;£¤¥ h�i � �2� � �1�(< 0); h�i � �2� � �1�(< 0):
�¨á. 1. � ¢¨á¨¬®áâì �(M) (m1 = 10�16 íà£/�á,Ms = 40 �á, �� = 1; � = �0:1; �3� = 4; h�i = �1)�à¨ 0 < �� � 1 íâ¨ § ç¥¨ï á â®ç®áâìî ¤®¬ «ëå ¯¥à¢®£® ¯®àï¤ª  á®¢¯ ¤ îâ, â ª ª ª ¨§ (3)á«¥¤ã¥â �0;00(�) � �0;00(�) � �� � �h�i312p3L�L0� ;M 0;00(�) � M 0;00(�) � M� � �Msh�i312p3L� :�à¨¢ë¥  ¬ £¨ç¨¢ ¨ï ¤«ï íâ®£® á«ãç ï ¨áá«¥-¤®¢ ë ¢ à ¡®â¥ [14].�à¨ ª®¥çëå ®âà¨æ â¥«ìëå � M 0(�) 6= M 0(�);M 00(�) 6= M 00(�); ¨ äãªæ¨ï M (H); ª ª ¢¨¤® ¨§ à -¢¥áâ¢  dMdH = m1MsL0M�M�=(kT���m1Ms�L0)M�M� +MsL0(kT�M� �m1MM�)�1;¨¬¥¥â ç¥âëà¥ ¬ ªá¨¬ã¬ , ®¤¨ ¨§ ª®â®àëå á®®â-¢¥âáâ¢ã¥â ¡®«ìè¥¬ã ¨§ § ç¥¨© M 0(�) ¨ M 0(�);  âà¨ - ¬¥ìè¥¬ã § ç¥¨î; ¨ ç¥âëà¥ ¬¨¨¬ã¬ ,®¤¨ ¨§ ª®â®àëå á®®â¢¥âáâ¢ã¥â ¬¥ìè¥¬ã ¨§ § -ç¥¨© M 00(�) ¨ M 00(�);   âà¨ - ¡®«ìè¥¬ã § ç¥¨î. �íâ®¬ à ¢¥áâ¢¥ M� � dM=d�; M� � dM=d�:�. �. � æ¥£®,�. �. �®¯®¢  59



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 58 { 66� áá¬ âà¨¢ ¥¬ ï ¦¨¤ª®áâì ®¡« ¤ ¥â £« ¤ª®©á ¬®¯¥à¥á¥ª îé¥©áï ªà¨¢®©  ¬ £¨ç¨¢ ¨ï, ª®-â®àãî ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥ ®¡ê¥¤¨¥¨ï ¤¥-¢ïâ¨ ®¤®§ çëå ¢¥â¢¥© äãªæ¨¨ H(M ) :H(ij)(M ) = kTm1 �(j)(M )L�1�MMs����(i)(M )M (i; j = 1; 3): (4)�¤¥áì ç¥à¥§ �(i)(M ) ¨ �(j)(M ) ®¡®§ ç¥ë ®¤®-§ çë¥ ¢¥â¢¨ à ¢®¢¥áëå § ¢¨á¨¬®áâ¥© �(M ) ¨�(M ) (á¬. à¨á. 1 ),   ¤«ï H(M ) ¯à¨ïâ  ¤¢®©- ï ã¬¥à æ¨ï: ¯¥à¢ ï æ¨äà  ãª §ë¢ ¥â   ®¬¥à¢¥â¢¨ äãªæ¨¨ �(M ),   ¢â®à ï -   ®¬¥à ¢¥â¢¨äãªæ¨¨ �(M ); L�1� äãªæ¨ï, ®¡à â ï äãªæ¨¨� ¦¥¢¥ .�à¨ ¢¥â¢¨ H(ij) ¨§ ¤¥¢ïâ¨ ¯¥à¥á¥ª îâáï ¢ â®çª¥(H�;M�): �¢¥ ¢¥â¢¨ ¯¥à¥á¥ª îâáï ¢ â®çª¥ á ª®®à-¤¨ â ¬¨ H = kT�3���=m1 � �1�M�; M = M� ¨¥é¥ ¤¢¥ ¢¥â¢¨ ¯¥à¥á¥ª îâáï ¢ â®çª¥ á ª®®à¤¨ â -¬¨ H = kT�3���=m1 � �2�M�; M =M�:�à¨ ¨áá«¥¤®¢ ¨¨ ãáâ®©ç¨¢®áâ¨ ®¤®à®¤ëåà ¢®¢¥áëå á®áâ®ï¨© ¦¨¤ª®áâ¨ ªà¨¢ãî  ¬ £-¨ç¨¢ ¨ï ã¤®¡¥¥ ¯à¥¤áâ ¢«ïâì ¢ ¢¨¤¥ ®¡ê¥¤¨¥-¨ï ®¤®§ çëå ¢¥â¢¥© äãªæ¨¨ M (H): �®æ -¬¨ íâ¨å ¢¥â¢¥© á«ã¦ â  ç «® ª®®à¤¨ â, â®çª¨á ¢¥àâ¨ª «ì®© ª á â¥«ì®© (¢ ¨å dH=dM = 0)¨ ¡¥áª®¥ç® ã¤ «¥ ï â®çª  H ! 1; M ! Ms:� ¦¤ ï ¢¥â¢ì äãªæ¨¨ M (H) á®¢¯ ¤ ¥â á ®¤®©¨§ ¢¥â¢¥© äãªæ¨¨ H(M ) ¢áî¤ã, §  ¨áª«îç¥¨-¥¬ ¥ª®â®à®© ®ªà¥áâ®áâ¨ â®çª¨ á ¢¥àâ¨ª «ì®©ª á â¥«ì®©. � ¤ «ì¥©è¥¬ ¤«ï ¢¥â¢¥© M (H) ¨á-¯®«ì§ãîâáï â¥ ¦¥ ®¬¥à , çâ® ¤«ï á®®â¢¥âáâ¢ãî-é¨å ¢¥â¢¥© H(M ); ® ¯®¤ç¥àªãâë¥ á¢¥àåã.� á¨«ã ®£à ¨ç¥®áâ¨ ¯ à ¬¥âà  �(0 < � � 1)â®çª¨ ªà¨¢®©, ®¯¨áë¢ ¥¬®© ãà ¢¥¨ï¬¨ (4), ¨¬¥-îâ ä¨§¨ç¥áª¨© á¬ëá« â®«ìª® ¯à¨ 0 � M � M(< Ms) ¨, á®®â¢¥âáâ¢¥®,   ª®¥ç®¬ ¨â¥à¢ «¥¨§¬¥¥¨ï H : 0 � H � H: � ç¥¨¥ M ®¯à¥-¤¥«ï¥âáï ¨§ à ¢¥áâ¢ f(�) = f(��) + ��1��2��3�;M = MsL(�): �à®¬¥ â®£®, ¯à¥¤¯®« £ ¥âáï ¢ë¯®«-¥ë¬ ãá«®¢¨¥ ¯ à ¬ £¨â®áâ¨ áà¥¤ë 3kT� >m1Ms�; çâ®  ª« ¤ë¢ ¥â ¤®¯®«¨â¥«ìë¥ ®£à ¨-ç¥¨ï   ¨â¥à¢ « ¤®¯ãáâ¨¬ëå § ç¥¨© H:� áç¥âë ¯à®¢®¤¨«¨áì ¤«ï ¦¨¤ª®áâ¥© á à §«¨ç-ë¬¨ § ç¥¨ï¬¨ ¯ à ¬¥âà®¢ m1; Ms; ��; �; �3�;h�i ¨ �3�: �  à¨á. 2 ¯à¥¤áâ ¢«¥  ªà¨¢ ï  ¬ £-¨ç¨¢ ¨ï, ¯®«ãç¥ ï ¯à¨ �3� = 0:25 (§ ç¥¨ï®áâ «ìëå ¯ à ¬¥âà®¢ ãª § ë ¢ ¯®¤¯¨á¨ ª à¨á.1). � íâ®¬ á«ãç ¥ M� = 12:5 �á, H� = 50:99 �,  

¯¥â«¨ ªà¨¢®©  ¬ £¨ç¨¢ ¨ï à á¯®«®¦¥ë ¢ ¯àï-¬®ã£®«ì¨ª¥ 10.99 �< H < 104.55 �, 5.54 �á< M <16.73 �á.�à¨ ¢®§à áâ ¨¨ �� ¨ ä¨ªá¨à®¢ ëå ®áâ «ì-ëå ¯ à ¬¥âà å ¦¨¤ª®áâ¨ â®çª  (H�;M�);   ¢¬¥-áâ¥ á ¥© ¨ ¢á¥ ¯¥â«¨, á¬¥é îâáï ¢¢¥àå ¯® ªà¨¢®© ¬ £¨ç¨¢ ¨ï. �à¨ ã¢¥«¨ç¥¨¨ � ¨ h�i à áâ¥â¢ëá®â  ¨ è¨à¨  ¯¥â¥«ì ªà¨¢®©  ¬ £¨ç¨¢ ¨ï.�¢¥«¨ç¥¨¥ ¯ à ¬¥âà  �3� ¯à¨¢®¤¨â ª ¥ª®â®à®-¬ã ¯®¢®à®âã ¯¥â¥«ì ®â®á¨â¥«ì® â®çª¨ (H�;M�):� ª, ¯à¨ �3� = 0:25 ®¡« áâ¨ ®¯à¥¤¥«¥¨ï ¢¥â¢¥© 21¨ 23 ¨¬¥îâ ®¡é¨© ®âà¥§®ª 30.99 �� H � 46.86 �,  ¯à¨ �3� = 0:2 íâ¨ ®¡« áâ¨ ¥ ¯¥à¥á¥ª îâáï.
�¨á. 2. �à¨¢ ï  ¬ £¨ç¨¢ ¨ï ¦¨¤ª®áâ¨ á¨§¬¥ïîé¥©áï ¬¨ªà®áâàãªâãà®©�à¨ 0 < �� � 1 ¤¢¥ â®çª¨ ¬ ªá¨¬ã¬  äãª-æ¨¨M (H) á«¨¢ îâáï ¢ ®¤ã, á®¢¯ ¤ îâ â ª¦¥ ¤¢¥â®çª¨ ¬¨¨¬ã¬ ,   ®¤®¨¬¥ë¥ ¢¥â¢¨ § ¢¨á¨¬®-áâ¥© �(M ) ¨ �(M ) ¤ îâ ªà¨¢ãî  ¬ £¨ç¨¢ ¨ï,¯®ª § ãî   à¨á. 2 à ¡®âë [14].2. ������������ ��������������������à¥¤¯®«®¦¨¬, çâ® à áá¬ âà¨¢ ¥¬ ï ¦¨¤ª®áâì § -¯®«ï¥â § §®à ¬¥¦¤ã ¤¢ã¬ï ¯ à ««¥«ìë¬¨ ¥¬ £-¨âë¬¨ ¯« áâ¨ ¬¨, à ááâ®ï¨¥ ¬¥¦¤ã ª®â®àë-¬¨ à ¢® l: �áì Ox ¯¥à¯¥¤¨ªã«ïà  ¯« áâ¨ ¬,   ç «® ª®®à¤¨ â  å®¤¨âáï   ®¤®© ¨§ ¨å. �á«¨¬ £¨â®¥ ¯®«¥  ¯à ¢«¥® ¢¤®«ì Ox; â® ¨§¬¥¥-¨¥ áà¥¤¥£® ç¨á«  ¬ £¨âëå ç áâ¨æ ¢  £à¥£ -â å ��1(x; t) ¨ ¯ à ¬¥âà  íää¥ªâ¨¢®£® ¬ £¨â-®£® ¯®«ï �(x; t) ¢ á«®¥ ¦¨¤ª®áâ¨ ã¤®¢«¥â¢®àï¥âãà ¢¥¨ï¬ (1) ¨ ªà ¥¢ë¬ ãá«®¢¨ï¬@�@x (0; t) = @�@x (l; t) = 0; @�@x (0; t) = @�@x (l; t) = 0:�áá«¥¤ã¥¬ ãáâ®©ç¨¢®áâì ®¤®à®¤®£® áâ æ¨®- à®£® á®áâ®ï¨ï ¦¨¤ª®áâ¨ � = �e; � = �e: �«ïíâ®£® «¨¥ à¨§ã¥¬ ãà ¢¥¨ï (1) ¢ ®ªà¥áâ®áâ¨íâ®£® á®áâ®ï¨ï,   ¢®§¬ãé¥¨ï �� ¨ �� ¯à¥¤áâ ¢¨¬60 �. �. � æ¥£®, �. �. �®¯®¢ 



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 58 { 66¢ ¢¨¤¥ exp(!t) cos(m�x=l) (m = 0; 1:::):�®¤áâ ¢«ïï¢ëà ¦¥¨ï ¤«ï �� ¨ �� ¢ «¨¥ à¨§®¢ ãî á¨áâ¥-¬ã ¨ à¥è ï å à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢¥¨¥ ®â®-á¨â¥«ì® !; ¯®«ãç ¥¬:!�m = 12 �am � bm �q(am + bm)2 + 4(Q(�)� )2=(����) � ;(5)£¤¥ ¢¢¥¤¥ë ®¡®§ ç¥¨ï:am = 1�� (Q(�)� �D�2m); bm = 1�� (D�2m � Q(�)� );Q(�)� = @Q(�)@� (�e; �e;H); Q(�)� = @Q(�)@� (�e; �e;H);m = m�l :�ë¯¨è¥¬ ¢ëà ¦¥¨ï ¤«ï ¯à®¨§¢®¤ëå ®â Q(�)¨ Q(�) ¯® � ¨ � :Q(�)� = Ms� �m1M2 � 3�Ms(� � �0)(� � �00)� ;Q(�)� = Q(�)� = �kTMs�M� ; (6)Q(�)� = n1kT� �kT�2 + 3�(� � � 0)(� � � 00)� :�¤¥áì  =  (�; �; �) � kT�=L0 �m1Ms�:�ë à áá¬ âà¨¢ ¥¬ áà¥¤ã, ã¤®¢«¥â¢®àïîéãîãá«®¢¨î ¯ à ¬ £¨â®áâ¨, ¯®íâ®¬ã  > kT�=3�m1Ms� > 0; á«¥¤®¢ â¥«ì® Q(�)� < 0:�§ á®®â®è¥¨ï (5) á«¥¤ã¥â, çâ® ¢á¥ § ç¥¨ï!�m ï¢«ïîâáï ¢¥é¥áâ¢¥ë¬¨,   ¯à¨ m!1!�m � �2m < 0;â.¥. ¬®¤ë, á®®â¢¥âáâ¢ãîé¨¥ m ! 1; áâà¥¬ïâ-áï áâ ¡¨«¨§¨à®¢ âì ¦¨¤ª®áâì. �à®¬¥ â®£®, ¨§ (5)¯®«ãç îâáï ãá«®¢¨ï  á¨¬¯â®â¨ç¥áª®© ãáâ®©ç¨¢®-áâ¨:Q(�)� < 0; Q(�)� < 0; � � Q(�)� Q(�)� � [Q(�)� ]2 > 0:�®á¬®âà¨¬, ª ª¨¬ ¢¥â¢ï¬ ªà¨¢®©  ¬ £¨ç¨¢ -¨ï ¯à¨ ¤«¥¦ â ãáâ®©ç¨¢ë¥ ®¤®à®¤ë¥ à ¢®-¢¥áë¥ á®áâ®ï¨ï ¦¨¤ª®áâ¨. �§ ¢ëà ¦¥¨ï (6)¢¨¤®, çâ® ¯à¨ � � �0 ¨«¨ � � �00; â.¥.   ¢¥-â¢ïå 1 ¨ 3, § ¢¨á¨¬®áâ¨ �(M ); Q(�)� > 0;   ¯à¨� 00 � � � � 0; â.¥.   ¢¥â¢¨ 2, § ¢¨á¨¬®áâ¨ �(M );Q(�)� > 0; â.¥. ãáâ®©ç¨¢ë¥ á®áâ®ï¨ï ¬®£ãâ  å®-¤¨âìáï â®«ìª®   ¢¥â¢ïå 21 ¨ 23 äãªæ¨¨ H(M ):�¯à ¢¥¤«¨¢® á®®â®è¥¨¥:� = n1kT�M�2Ms [Ms(m1MM��kT�M�)� M�M� ] =

= �kT�MsMM�M��2 dHdM ;¨§ ª®â®à®£® á«¥¤ã¥â, çâ® ¢¥«¨ç¨  � ®¡à é ¥âáï ¢ã«ì â®«ìª® ¢ â®çª å á ¢¥àâ¨ª «ì®© ª á â¥«ì®©(®¨ ¥ á®¢¯ ¤ îâ á â®çª ¬¨ íªáâà¥¬ã¬  äãª-æ¨© M (�) ¨ M (�)), â.¥.   ª®æ å ¢¥â¢¥© äãªæ¨¨M (H);   ¢® ¢ãâà¥¨å â®çª å íâ¨å ¢¥â¢¥© � § -ª®¯®áâ®ï .� ç¥¨¥ � ¢ â®çª¥ A ¢¥â¢¨ 21� = 34� �n1kT��h�i�L� �2 � m1MsL2� (�3�; �1�; ��) + �h�i26 �¯®«®¦¨â¥«ì® ¯à¨��h�i26 > m1MsL2� (�3�; �1�; ��) (7)¨ ®âà¨æ â¥«ì® ¢ ¯à®â¨¢®¬ á«ãç ¥. �á«¨ ãá«®¢¨¥(7) ¢ë¯®«¥®, â® § ç¥¨ï Q(�)� ¨ Q(�)� ¢ â®çª¥ A®âà¨æ â¥«ìë:Q(�)� = M2s� � m1MsL2� (�3�; �1�; ��) + �h�i24 � < 0;Q(�)� = 1� � kT��m1L��2� m1MsL2� (�3�; �1�; ��) + �h�i22 � < 0;¨ Q(�)� ; Q(�)� ®âà¨æ â¥«ìë   ¢á¥© ¢¥â¢¨ 21: �¥©-áâ¢¨â¥«ì®, Q(�)� ¨ Q(�)� ¥ ¬®£ãâ ®¡à é âìáï ¢ 0¢® ¢ãâà¥¨å â®çª å ¢¥â¢¨, â ª ª ª ¢ íâ®¬ á«ã-ç ¥ § ç¥¨¥ � ¯®¬¥ï«® ¡ë § ª. � ª¨¬ ®¡à -§®¬, ¥à ¢¥áâ¢® (7) ®¡¥á¯¥ç¨¢ ¥â  á¨¬¯â®â¨ç¥-áªãî ãáâ®©ç¨¢®áâì ¢á¥å ®¤®à®¤ëå à ¢®¢¥áëåá®áâ®ï¨©, á®®â¢¥âáâ¢ãîé¨å ¢ãâà¥¨¬ â®çª ¬¢¥â¢¨ 21:� «®£¨ç®¥ ãá«®¢¨¥ ãáâ®©ç¨¢®áâ¨ ¬®¦® ¯®«ã-ç¨âì ¤«ï â®ç¥ª ¢¥â¢¨ 23 :��h�i26 > m1MsL2� (�3�; �2�; ��) ; (8)ª®â®à®¥ ¢ á¨«ã á®®â®è¥¨ï �1� > �2� ï¢«ï¥âáï¡®«¥¥ á¨«ìë¬, ç¥¬ ãá«®¢¨¥ (7).�â ª, ¥á«¨ ¯ à ¬¥âàë ¦¨¤ª®áâ¨ ã¤®¢«¥â¢®àï-îâ ¥à ¢¥áâ¢ã (8), â® ¢¥â¢¨ 21 ¨ 23 ªà¨¢®©  -¬ £¨ç¨¢ ¨ï á®¤¥à¦ â  á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨-¢ë¥ ®¤®à®¤ë¥ à ¢®¢¥áë¥ á®áâ®ï¨ï ¦¨¤ª®áâ¨;¥á«¨ ¢ë¯®«¥® ¥à ¢¥áâ¢®m1MsL2� (�3�; �1�; ��) < ��h�i26 < m1MsL2� (�3�; �2�; ��) ; (9)â® ãáâ®©ç¨¢ë¬ á®áâ®ï¨ï¬ ®â¢¥ç îâ â®«ìª® ¢ã-âà¥¨¥ â®çª¨ ¢¥â¢¨ 21;   ¯à¨��h�i26 < m1MsL2� (�3�; �1�; ��) (10)�. �. � æ¥£®, �. �. �®¯®¢  61



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 58 { 66ãáâ®©ç¨¢ëå ®¤®à®¤ëå à ¢®¢¥áëå á®áâ®ï¨©¥ áãé¥áâ¢ã¥â. �à¨ íâ®¬   ¢¥â¢ïå, á®®â¢¥âáâ¢ã-îé¨å ãáâ®©ç¨¢ë¬ á®áâ®ï¨ï¬, á à®áâ®¬ ¬ £¨â-®£® ¯®«ï § ç¥¨¥ � ã¡ë¢ ¥â, â.¥. ç¨á«® ç áâ¨æ ¢ £à¥£ â å ã¢¥«¨ç¨¢ ¥âáï. �¥©áâ¢¨â¥«ì®,   ãª -§ ëå ¢¥â¢ïå dM=dH > 0;   äãªæ¨ï �(M ) ¬®-®â®® ã¡ë¢ ¥â, á«¥¤®¢ â¥«ì®, ¬®®â®® ã¡ë-¢ îé¥© ï¢«ï¥âáï â ª¦¥ äãªæ¨ï �(H):� ¬¥â¨¬, çâ® ¤«ï à áá¬ âà¨¢ ¥¬®© ¦¨¤ª®áâ¨Q(�)� = Q(�)� ; ¯®íâ®¬ã ¯à¨ � > 0 ¢¥«¨ç¨ë Q(�)� ¨Q(�)� ¤®«¦ë ¨¬¥âì ®¤¨ ª®¢ë¥ § ª¨ ¨ ¥à ¢¥-áâ¢® � > 0 ¥á®¢¬¥áâ¨¬® á ãá«®¢¨ï¬¨ Q(�)� > 0;Q(�)� < 0 ¨«¨ Q(�)� < 0; Q(�)� > 0; ¤«ï ª®â®àëå ¢â®àë ª¨£¨ [15] ¯®áâà®¨«¨ ®¡éãî â¥®à¨î  ¢-â®á®«¨â®®¢. �¥®¤®à®¤ë¥ áâ æ¨® àë¥ à¥è¥-¨ï �(x); �(x) á¨áâ¥¬ë (1), á®®â¢¥âáâ¢ãîé¨¥ ¯à®-áâà áâ¢¥ë¬ áâàãªâãà ¬,  ¡«î¤ ¥¬ë¬ ¢ ¬ £-¨â®© ¦¨¤ª®áâ¨ íªá¯¥à¨¬¥â «ì® [3, 4],  ©¤¥-ë ¢ à ¡®â¥ [13].� áá¬®âà¨¬ ¢ëà ¦¥¨¥ ¤«ï !+m: �¯à ¢¥¤«¨¢®á®®â®è¥¨¥!+o � !+m = 2m2 [(1 + �)D��� + (1� �)D��� ];¢ ª®â®à®¬� � (am + bm + ao + bo)=(((am + bm)2++4(Q(�)� )2=(����))1=2+((ao+bo)2+4(Q�� )2=(����))1=2);¯à¨ç¥¬ �1 < � < 1:�«¥¤®¢ â¥«ì® !+m < !+o ¤«ï ¢á¥å m = 1; 2::: ¨ ¨¡®«¥¥ ®¯ áë¬¨ á â®çª¨ §à¥¨ï ¯®â¥à¨ ãáâ®©-ç¨¢®áâ¨ ï¢«ïîâáï ®¤®à®¤ë¥ ¢®§¬ãé¥¨ï ��;�� � exp(!+o t): � íâ®¬ á«ãç ¥ ãá«®¢¨ï ãáâ®©ç¨¢®-áâ¨ ¦¨¤ª®áâ¨ ¢ § §®à¥ ¬¥¦¤ã ¯« áâ¨ ¬¨ ¥ § -¢¨áïâ ®â à ááâ®ï¨ï l ¬¥¦¤ã ¨¬¨ ¨ á®¢¯ ¤ îâ áãá«®¢¨ï¬¨ ãáâ®©ç¨¢®áâ¨ ¥®£à ¨ç¥®£® ®¡ê¥¬ ¦¨¤ª®áâ¨ ¢ ®¤®à®¤®¬ ¬ £¨â®¬ ¯®«¥.�¥§à §¬¥à®¥ § ç¥¨¥ ¯ à ¬¥âà  !+o § ¯¨è¥¬¢ ¢¨¤¥ p����!+o = 12(� +p�2 � 4�);£¤¥ � �p��=��Q(�)� +p��=��Q(�)� :� â®¬ á«ãç ¥, ª®£¤  ®¤®à®¤®¥ á®áâ®ï¨¥ ¦¨¤-ª®áâ¨  á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢® (!+o < 0); á ¯®-¬®éìî ¯ à ¬¥âà  !+o ¬®¦® ®æ¥¨âì ¢à¥¬ï à¥« ª-á æ¨¨ ¦¨¤ª®áâ¨ ª íâ®¬ã á®áâ®ï¨î:� � � 1!+o :�á«¨ á®áâ®ï¨¥ ¦¨¤ª®áâ¨ ¥ãáâ®©ç¨¢®, ®  -¯àï¦¥®áâì ¬ £¨â®£® ¯®«ï ¯à¨ ¤«¥¦¨â ®¡« -áâ¨ ®¯à¥¤¥«¥¨ï ¤àã£®© ¢¥â¢¨ M (H); c®¤¥à¦ é¥©

ãáâ®©ç¨¢ë¥ à ¢®¢¥áë¥ á®áâ®ï¨ï,  ¯à¨¬¥à, ¢¥-â¢¨ 21 ¨«¨ 23; â® ¢¥«¨ç¨ � � 1!+o¤ ¥â ¯à¨¡«¨¦¥®¥ § ç¥¨¥ ¢à¥¬¥¨ ¯¥à¥å®¤ ¦¨¤ª®áâ¨ ¢ ãáâ®©ç¨¢®¥ á®áâ®ï¨¥.�¥«¨ç¨  � ¨§¬¥ï¥âáï ¢ è¨à®ª¨å ¯à¥¤¥« å ¨¯à¨ ®¯à¥¤¥«¥ëå § ç¥¨ïå  ¯àï¦¥®áâ¨ ¬ £-¨â®£® ¯®«ï ¬®¦¥â áãé¥áâ¢¥® ¯à¥¢®áå®¤¨âìå à ªâ¥àë¥ ¢à¥¬¥  �� ¨ �� : � ª, ¥á«¨   ª®-æ å ¢¥â¢¨ äãªæ¨¨ M (H); ¢ â®çª¥ á ¢¥àâ¨ª «ì-®© ª á â¥«ì®©, � < 0; â® ¢ ¬ «®© ®ªà¥áâ®-áâ¨ íâ®© â®çª¨ p����!+o � �=� ¨ � � j!+o j�1 �p����j�=�j � p���� :� ç¥¨¥ � ®âà¨æ â¥«ì® ¢ â®çª¥ H1 (®¡é¥©¤«ï ¢¥â¢¥© 23 ¨ 33); ¢ â®çª¥ H2 (21 ¨ 31); ¢ â®ç-ª¥ H3 (13 ¨ 23) ¨ ¢ â®çª¥ H4 (21 ¨ 22): � á-á¬®âà¨¬, ª ¯à¨¬¥àã, â®çªã H1: �ç¨âë¢ ï, çâ®¢ íâ®© â®çª¥ M� > 0;   M� < 0; ¨§ à ¢¥-áâ¢  � M�M� = Ms(kT�M� � m1MM�) ¯®«ãç -¥¬ �M�=Ms < �kT�2= ; �MM�=Ms < �m1M2= :�«¥¤®¢ â¥«ì®, Q(�)� < 0; Q(�)� < 0 ¨ � < 0: � -«®£¨çë¥ á®®â®è¥¨ï ¨¬¥îâ ¬¥áâ® ¢ â®çª å H2;H3 ¨ H4: �¡«¨§¨ íâ¨å â®ç¥ª   ¢¥â¢ïå 13; 33; 22;31; 21 ¨ 23 ¨¬¥¥¬: � �p���� :�à¨ !+o > 0 ¯ à ¬¥âà � å à ªâ¥à¨§ã¥â "¢à¥¬ï¦¨§¨" à ¢®¢¥á®£® á®áâ®ï¨ï ¦¨¤ª®áâ¨ ¨ ¯à¨� � p���� ¤ ¦¥ ¥ãáâ®©ç¨¢ë¥ á®áâ®ï¨ï ¬®£ãâáãé¥áâ¢®¢ âì ¤«¨â¥«ì®¥ ¢à¥¬ï ¨  ¡«î¤ âìáï ¢íªá¯¥à¨¬¥â å. �â® ª á ¥âáï ç¥âëà¥å ¤àã£¨å â®-ç¥ª á ¢¥àâ¨ª «ì®© ª á â¥«ì®©, â® ¢ ¨å,   â ª¦¥¢áî¤ã   ¢¥â¢ïå 11; 12 ¨ 32 § ç¥¨¥ � ¯®«®¦¨-â¥«ì®,   ¢¥«¨ç¨  � ª®¥ç .� ¢¨á¨¬®áâì ¡¥§à §¬¥à®£® ¯ à ¬¥âà  S =�=p���� ®â H   ¢¥â¢ïå 21 ¨ 23 ªà¨¢®©  ¬ £¨-ç¨¢ ¨ï ¯®ª §     à¨á. 3. � ¯à¥¤áâ ¢«¥®¬  à¨áãª¥ á«ãç ¥ ãá«®¢¨¥ (8) ¢ë¯®«¥®; ªà®¬¥ â®-£®, H3 > H2 ¨   ®âà¥§ª¥ (H2;H3) áãé¥áâ¢ã¥â ¤¢ ãáâ®©ç¨¢ëå ®¤®à®¤ëå à ¢®¢¥áëå á®áâ®ï¨ï¦¨¤ª®áâ¨. �à¨ íâ®¬, ¥á«¨ H2 < H < H0 (H0�  ¡-áæ¨áá  â®çª¨ ¯¥à¥á¥ç¥¨ï ªà¨¢ëå   à¨á.3), â® á®-áâ®ï¨¥, á®®â¢¥âáâ¢ãîé¥¥ â®çª ¬ ¢¥â¢¨ 21; ï¢«ï-¥âáï ¬¥â áâ ¡¨«ìë¬,   ¯à¨ H0 < H < H3 ¬¥â -áâ ¡¨«ìë¥ á®áâ®ï¨ï ®â¢¥ç îâ â®çª ¬ ¢¥â¢¨ 23:� à ¬ª å à áá¬ âà¨¢ ¥¬®© ¬®¤¥«¨ ¬®¦® ¢ë¤¥-«¨âì âà¨ â¨¯  ¬ £¨âëå ¦¨¤ª®áâ¥©. � ®¤®¬ãâ¨¯ã ®â¥á¥¬ ¦¨¤ª®áâ¨, ã¤®¢«¥â¢®àïîé¨¥ ãá«®-¢¨î (10); ®¤®à®¤ë¥ á®áâ®ï¨ï â ª¨å ¦¨¤ª®áâ¥©¥ãáâ®©ç¨¢ë ¢ «î¡®¬ ¬ £¨â®¬ ¯®«¥. �«ï ¦¨¤ª®-áâ¥© ¤àã£®£® â¨¯  áãé¥áâ¢ã¥â ®¤¨ ¨«¨ ¤¢  ¨â¥à-¢ «  § ç¥¨©  ¯àï¦¥®áâ¨ ¬ £¨â®£® ¯®«ï,ª ¦¤®¬ã ¨§ ª®â®àëå á®®â¢¥âáâ¢ã¥â ®¤®  á¨¬¯â®-â¨ç¥áª¨ ãáâ®©ç¨¢®¥ ®¤®à®¤®¥ á®áâ®ï¨¥. �â¨62 �. �. � æ¥£®, �. �. �®¯®¢ 
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�¨á. 3. � ¢¨á¨¬®áâì ¡¥§à §¬¥à®£® ¢à¥¬¥¨à¥« ªá æ¨¨ ¦¨¤ª®áâ¨ ®â  ¯àï¦¥®áâ¨ ¬ £¨â®£®¯®«ï (1 - ¢¥â¢ì 23; 2 - ¢¥â¢ì 21). � ç¥¨ï¯ à ¬¥âà®¢ ¦¨¤ª®áâ¨ â ª¨¥ ¦¥, ª ª ¤«ï à¨á. 1 ¨ 2¦¨¤ª®áâ¨ ã¤®¢«¥â¢®àïîâ ãá«®¢¨î (9) ¨«¨ ãá«®¢¨î(8) ¨ ¥à ¢¥áâ¢ã H2 > H3: �«ï ¦¨¤ª®áâ¥© âà¥âì¥-£® â¨¯  áãé¥áâ¢ã¥â ¨â¥à¢ « § ç¥¨©  ¯àï¦¥-®áâ¨ ¬ £¨â®£® ¯®«ï (H2;H3); ª ¦¤®¬ã ¨§ ª®-â®àëå ®â¢¥ç ¥â ¤¢   á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢ëå®¤®à®¤ëå á®áâ®ï¨ï. �â®¬ã â¨¯ã ¯à¨ ¤«¥¦¨â¦¨¤ª®áâì, ªà¨¢ ï  ¬ £¨ç¨¢ ¨ï ª®â®à®© ¯®ª -§     à¨á. 2. �   ç «ì®¬ ãç áâª¥ ªà¨¢®©  -¬ £¨ç¨¢ ¨ï (¯à¨ H < H1) ¨ ¢ ¤®áâ â®ç® á¨«ì-®¬ ¬ £¨â®¬ ¯®«¥ (¯à¨ H > H4) ®¤®à®¤ë¥ á®-áâ®ï¨ï â ª®© ¦¨¤ª®áâ¨ ¥ãáâ®©ç¨¢ë. �á¨¬¯â®-â¨ç¥áª¨ ãáâ®©ç¨¢ë¥ ®¤®à®¤ë¥ á®áâ®ï¨ï áãé¥-áâ¢ãîâ ¯à¨ H1 < H < H4: �à¨ ã¬¥ìè¥¨¨  -¯àï¦¥®áâ¨ ¬ £¨â®£® ¯®«ï ¢ â®çª¥ H = H2¨«¨ ¥¥ ã¢¥«¨ç¥¨¨ ¢ â®çª¥ H = H3 ¯à®¨áå®¤¨âáª çª®®¡à §®¥ ¨§¬¥¥¨¥ ¯ à ¬¥âà®¢ �; � ¨  -¬ £¨ç¥®áâ¨ M á ¯¥à¥å®¤®¬   ¢¥â¢ì 23 ¨«¨ 21á®®â¢¥âáâ¢¥®. �à®¬¥ â®£®, ¨§ á®áâ®ï¨©   ¢¥-â¢¨ 21 ¢®§¬®¦ë à¥§ª¨¥ ¯¥à¥å®¤ë   ¢¥â¢ì 23 (¨ ®¡®à®â) ¢® ¢á¥¬ ¤¨ ¯ §®¥ H2 < H < H3 ¯à¨ª®¥çëå ¢®§¬ãé¥¨ïå ¯ à ¬¥âà®¢ � ¨ �: � ª¨¬®¡à §®¬, ¤«ï ¦¨¤ª®áâ¥© âà¥âì¥£® â¨¯  å à ªâ¥à-ë £¨áâ¥à¥§¨áë¥ ï¢«¥¨ï.�¥§ã«ìâ âë à ¡®âë ¢¯®«¥ á®£« áãîâáï á íªá-¯¥à¨¬¥â «ìë¬¨ ¤ ë¬¨, ¯®«ãç¥ë¬¨ ¤«ï®¡à §æ®¢ ¬ £¨â®© ¦¨¤ª®áâ¨,  £à¥£¨àãîé¥© ¢®¤®à®¤®¬ ¬ £¨â®¬ ¯®«¥ [16,17]. �¤ ª® ¯à¨á®¯®áâ ¢«¥¨¨ â¥®à¨¨ á íªá¯¥à¨¬¥â®¬ á«¥¤ã¥â¯à¨¨¬ âì ¢® ¢¨¬ ¨¥, çâ® ¯® áà ¢¥¨î á ãª -§ ë¬¨ à ¡®â ¬¨, á â®çª¨ §à¥¨ï à áá¬ âà¨¢ -¥¬®©  ¬¨ ¬®¤¥«¨ ª ãáâ®©ç¨¢ë¬ ®â®á¨âáï ¡®«¥¥è¨à®ª¨© ª« áá áà¥¤, ¢ ç áâ®áâ¨ áà¥¤ë, á®¤¥à-¦ é¨¥  £à¥£ âë, ® á®åà ïîé¨¥ ®¤®à®¤®áâì¢ â¥ç¥¨¥ ¤«¨â¥«ì®£® (â¥®à¥â¨ç¥áª¨ - ¡¥áª®¥ç-® ¡®«ìè®£®) ¯à®¬¥¦ãâª  ¢à¥¬¥¨,   ¯à¨§ ª®¬¯à®ï¢«¥¨ï ¥ãáâ®©ç¨¢®áâ¨ áç¨â ¥âáï ¥®¤®à®¤-®áâì ¨ ¯®«®¥ à áá«®¥¨¥ áà¥¤ë (®¡à §®¢ ¨¥ ¢

¥© ®á ¤ª ). � ãç¥â®¬ íâ®£® § ¬¥ç ¨ï ¥âàã¤-® ãáâ ®¢¨âì áå®¤áâ¢® ¬¥¦¤ã âà¥¬ï â¨¯ ¬¨ ¦¨¤-ª®áâ¥©, ®¯à¥¤¥«¥ë¬¨  ¢â®à ¬¨ à ¡®â [16,17], ¨¯¥à¥ç¨á«¥ë¬¨ ¢ëè¥. �¨¤ª®áâ¨ ¯¥à¢®£® â¨¯ ¥ãáâ®©ç¨¢ë ¢ «î¡®¬ ¬ £¨â®¬ ¯®«¥,   â ª¦¥¢ ¥£® ®âáãâáâ¢¨¨. �® ¯®¢®¤ã ¦¨¤ª®áâ¥© ¢â®à®-£® â¨¯  § ¬¥â¨¬, çâ® ¯à¨ ®¯à¥¤¥«¥ëå Ms; ��;� ¨ h�i ®¡« áâì ®¯à¥¤¥«¥¨ï ¢¥â¢¨ ªà¨¢®©  ¬ £-¨ç¨¢ ¨ï, á®¤¥à¦ é¥© ãáâ®©ç¨¢ë¥ ®¤®à®¤ë¥á®áâ®ï¨ï, ¬®¦¥â ¯¥à¥ªàë¢ âì ¤¨ ¯ §® íªá¯¥à¨-¬¥â «ìëå § ç¥¨© H;   ¯à¨ �3� � 1 ¨ ¬ «ëåh�i áà¥¤  ¯à ªâ¨ç¥áª¨ ¥ á®¤¥à¦¨â  £à¥£ â®¢ ¨¢®á¯à¨¨¬ ¥âáï ¢ íªá¯¥à¨¬¥â å ª ª  £à¥£ â¨¢®ãáâ®©ç¨¢ ï. �«ï ¦¨¤ª®áâ¥© âà¥âì¥£® â¨¯  ¯¥à¥-ç¨á«¨¬ ®á®¢ë¥ à¥§ã«ìâ âë, ®¡é¨¥ ¤«ï â¥®à¨¨¨ íªá¯¥à¨¬¥â : ¯®à®£®¢ë© å à ªâ¥à ¢®§¨ª®-¢¥¨ï  £à¥£ æ¨¨ (¯à¨ H = H1� ¢ â¥®à¨¨, ¯à¨H = Hp� ¢ íªá¯¥à¨¬¥â å [16]), ãá¨«¥¨¥  £à¥£ -æ¨¨ (ã¢¥«¨ç¥¨¥ ç¨á«  ç áâ¨æ ¢  £à¥£ â å) á à®-áâ®¬ ¬ £¨â®£® ¯®«ï ¨ £¨áâ¥à¥§¨á  ¬ £¨ç¨¢ -¨ï. �à®¬¥ â®£®, â®çª  ¯¥à¥å®¤  á ®¤®© ¢¥â¢¨  ¤àã£ãî ¯à¨ ¨§¬¥¥¨¨  ¯àï¦¥®áâ¨ ¬ £¨â-®£® ¯®«ï ¬®¦¥â ¢®á¯à¨¨¬ âìáï ¢ íªá¯¥à¨¬¥â åª ª ã£«®¢ ï â®çª    ªà¨¢®©  ¬ £¨ç¨¢ ¨ï.�âª«®¥¨¥ â¥®à¥â¨ç¥áª®© ªà¨¢®©  ¬ £¨ç¨-¢ ¨ï ®â íªá¯¥à¨¬¥â «ì®© ¬®¦¥â ¡ëâì á¢ï§ -®, á ®¤®© áâ®à®ë, ¥á®¢¥àè¥áâ¢®¬ ¬®¤¥«¨,®£à ¨ç¥®© ¯à¥¤¯®«®¦¥¨¥¬ ® ¯®áâ®ïáâ¢¥ ¬ á-á®¢®© ª®æ¥âà æ¨¨ ¬ £¨âëå ç áâ¨æ ¨ ãá«®¢¨-¥¬ ¯ à ¬ £¨â®áâ¨, áãé¥áâ¢¥® ã¬¥ìè îé¨¬®¡« áâì à áá¬ âà¨¢ ¥¬ëå § ç¥¨© ¯ à ¬¥âà®¢¦¨¤ª®áâ¨,   á ¤àã£®©, - ¥¯à®¤®«¦¨â¥«ì®áâìîíªá¯¥à¨¬¥â®¢, ¥ ¯®§¢®«ïîé¨å ¯à ªâ¨ç¥áª¨ ¯à®-¢¥à¨âì áãé¥áâ¢®¢ ¨¥ ãáâ®©ç¨¢ëå ®¤®à®¤ëå á®-áâ®ï¨©, à á¯®«®¦¥ëå ¢¡«¨§¨ ª®æ®¢ ¢¥â¢¥© 21¨ 23; â.¥. ¨¬¥® â ¬, £¤¥ à áå®¦¤¥¨¥ â¥®à¨¨ áíªá¯¥à¨¬¥â®¬  ¨¡®«¥¥ § ç¨â¥«ì®.3. B���� �������������à¨ ®¯à¥¤¥«¥ëå ãá«®¢¨ïå ¬ £¨âë¥ ¦¨¤ª®áâ¨á ¨§¬¥ïîé¥©áï ¬¨ªà®áâàãªâãà®© ¯à¥¤áâ ¢«ïîâá®¡®© âà¨££¥àë¥ (¡¨áâ ¡¨«ìë¥) áà¥¤ë, á¯®á®¡-ë¥ ª á ¬®®à£ ¨§ æ¨¨, â.¥. ª á¯®â ®¬ã ®¡à -§®¢ ¨î ¨ à §¢¨â¨î ¢®«®¢ëå ¨ áâ æ¨® àëå¯à®áâà áâ¢¥ëå áâàãªâãà.� áá¬®âà¨¬  ¨¡®«¥¥ å à ªâ¥àë© ¤«ï âà¨££¥à-ëå áà¥¤ â¨¯ ¢®«®¢ëå áâàãªâãà - ¢®«ë ¯¥à¥-ª«îç¥¨ï (âà¨££¥àë¥ ¢®«ë), ¯à¨ à á¯à®áâà ¥-¨¨ ª®â®àëå í«¥¬¥âë áà¥¤ë ¯¥à¥å®¤ïâ ¨§ ¬¥â -áâ ¡¨«ì®£® á®áâ®ï¨ï ¢  ¡á®«îâ® ãáâ®©ç¨¢®¥.�ãáâì �� � �� ¨ D� � D�: �®£¤  ¢ ®¡« -áâ¨ ¤¨ ¬¥âà®¬ � (D�D�)1=4 á â®ç®áâìî ¤® " =�. �. � æ¥£®,�. �. �®¯®¢  63



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 58 { 66max((D�D�)1=2; ��=��) ¬®¦® áç¨â âì � = �e =const [15],   ¨§¬¥¥¨¥ ¬ £¨â®£® á®áâ®ï¨ï ¦¨¤-ª®áâ¨ ®¯¨áë¢ âì á¨áâ¥¬®© ãà ¢¥¨©�� @�@t = D� @2�@x2+Q(�)(�e; �;H); Q(�)(�e; �;H) = 0:(11)�«ï ¬ £¨â®© ¦¨¤ª®áâ¨, ¯ à ¬¥âàë ª®â®-à®© ã¤®¢«¥â¢®àïîâ ¥à ¢¥áâ¢ã (8), äãªæ¨ïQ(�)(�e; �;H) ¯à¨ § ¤ ®© ®¡ê¥¬®© ¯«®â®áâ¨ç áâ¨æ, â¥¬¯¥à âãà¥ ¨  ¯àï¦¥®áâ¨ ¬ £¨â®-£® ¯®«ï H (H2 < H < H3) ¨¬¥¥â âà¨ ª®àï�1; �2; �3; á®®â¢¥âáâ¢ãîé¨å ®¤®à®¤ë¬ à ¢®¢¥á-ë¬ á®áâ®ï¨ï¬ ¦¨¤ª®áâ¨ (à¨á. 4). �¢  ¨§ ¨å -�1 ¨ �3 - ãáâ®©ç¨¢ë,   �2 - ¥ãáâ®©ç¨¢®.
�¨á. 4. � ¢¨á¨¬®áâì Q(�) ®â �� áá¬®âà¨¬ ¨â¥£à «I = �3Z�1 Q(�)(�e; �;H)d�:�à¥¤¯®«®¦¨¬, çâ® I > 0;   �(x; 0)� ¥ã¡ë¢ î-é ï äãªæ¨ï x; ¯à¨ç¥¬ �(x; 0) = �1 ¯à¨ x < x1 �x2; �(x; 0) = �3 ¯à¨ x > x2: �®£¤  à¥è¥¨¥ ãà ¢¥-¨© (11) ¯à¨ t ! 1 áå®¤¨âáï à ¢®¬¥à® ¯® x ª¡¥£ãé¥© ¢®«¥ � = �(x+ vt); ª®â®à ï à á¯à®áâà -ï¥âáï á¯à ¢   «¥¢® á ¯®áâ®ï®© áª®à®áâìî, ¥§ ¢¨áïé¥© ®â  ç «ìëå ãá«®¢¨© [18]. �®à¬  íâ®©¢®«ë ®¯¨áë¢ ¥âáï ãà ¢¥¨¥¬D� d2�dx2 � ��v d�dx +Q(�)(�e; �;H) = 0:� á«ãç ¥ I > 0 á®áâ®ï¨¥ �1 ï¢«ï¥âáï ¬¥â áâ -¡¨«ìë¬, ¨ ¢¤ «¨ §  äà®â®¬ ¢®«ë ¦¨¤ª®áâì  -å®¤¨âáï ¢ á®áâ®ï¨¨ �3:�á«¨ I < 0; â® ¬¥â áâ ¡¨«ìë¬ ï¢«ï¥âáï á®áâ®-ï¨¥ �3: �à ¢¥¨ï (11) ¨ ¢ íâ®¬ á«ãç ¥ ¨¬¥îâà¥è¥¨¥ ¢ ¢¨¤¥ ¢®«ë, à á¯à®áâà ïîé¥©áï á¯à -¢   «¥¢® á ¯®áâ®ï®© áª®à®áâìî, ® ¤«ï ¤àã£¨å ç «ìëå ãá«®¢¨©: �(x; 0) = �3 ¯à¨ x < x1 � x2;�(x; 0) = �1 ¯à¨ x > x2: �¤ «¨ §  äà®â®¬ â ª®©¢®«ë ãáâ  ¢«¨¢ ¥âáï à ¢®¢¥á®¥ á®áâ®ï¨¥ �1:

� ®¡é¥¬ á«ãç ¥ ¥â   «¨â¨ç¥áª¨å ¬¥â®¤®¢,¯®§¢®«ïîé¨å ®¯à¥¤¥«¨âì áª®à®áâì ¢®«ë ¯¥à¥-ª«îç¥¨ï v: �¤ ª®, ¥á«¨  ¯¯à®ªá¨¬¨à®¢ âì § -¢¨á¨¬®áâì Q(�) ®â � ªã¡¨ç¥áª¨¬ ¯®«¨®¬®¬:Q(�)(�e; �;H)� Q(�) = �A(� � �1)(� � �2)(� � �3);¯®«®¦¨¢,  ¯à¨¬¥à, 3Pi=1[Q(�)(�e; �i;H)�Q(�i)] = 0;â® ¬®¦®  ©â¨ ¯à¨¡«¨¦¥®¥ § ç¥¨¥ v [12]:v �rAD�2�� (�1 + �3 � 2�2):�¥«¨ç¨  v ¬®®â®® § ¢¨á¨â ®â  ¯àï¦¥®-áâ¨ ¬ £¨â®£® ¯®«ï. �  à¥§ª® ¢®§à áâ ¥â ¯à¨H = H 0 ¨ H = H 00 ; ¯à¨¨¬ ï § ç¥¨ïvjH=H0 �s�D�Q(�)� (�3)2�� ;vjH=H00 � �s�D�Q(�)� (�1)2�� ;  ¯à¨ H � (H0 + H 00)=2 ¢ ¦¨¤ª®áâ¨ áãé¥áâ¢ã¥âáâ®ïç ï ¢®«  (v = 0).�®¯à®á ® áãé¥áâ¢®¢ ¨¨ ¢ ¬ £¨â®© ¦¨¤ª®áâ¨¢®« ¯¥à¥ª«îç¥¨ï â¥á® á¢ï§  á ¢®¯à®á®¬ ®¡í¢®«îæ¨¨ ¢ ¥© ¥®¤®à®¤ëå  ç «ìëå à á¯à¥-¤¥«¥¨© �o(x):�¤®à®¤ë¥ á®áâ®ï¨ï �1 ¨ �3  á¨¬¯â®â¨ç¥áª¨ãáâ®©ç¨¢ë. �«¥¤®¢ â¥«ì®, ¬ «ë¥ ¥®¤®à®¤ë¥¢®§¬ãé¥¨ï íâ¨å á®áâ®ï¨© § âãå îâ á â¥ç¥¨¥¬¢à¥¬¥¨ ¨ ¢ ¦¨¤ª®áâ¨ ãáâ  ¢«¨¢ ¥âáï ®¤®à®¤-®¥ à ¢®¢¥á®¥ á®áâ®ï¨¥.�¢®«îæ¨î ¢® ¢à¥¬¥¨ á¨«ì® ¥®¤®à®¤ëåà á¯à¥¤¥«¥¨© �o(x) ã¤®¡® ¨áá«¥¤®¢ âì, ¯à¥¤áâ -¢¨¢ ¯¥à¢®¥ ãà ¢¥¨¥ (11) ¢ ¢¨¤¥ [12]�� @�@t = � �F [�]��(x; t); (12)£¤¥ á¯à ¢  ¢ë¯¨á   ¢ à¨ æ¨® ï ¯à®¨§¢®¤ ï®â äãªæ¨® « F = Z [�U (�) + 12D�(r�)2]dx; (13)  äãªæ¨ï U (�) § ¤ ¥âáï ¢ëà ¦¥¨¥¬U (�) = �Z�1 Q(�)(�e; �;H)d�:�§ ãà ¢¥¨ï (12) á«¥¤ã¥â, çâ® ª ª®¢® ¡ë ¨ ¡ë-«®  ç «ì®¥ à á¯à¥¤¥«¥¨¥ �o(x); äãªæ¨® « F64 �. �. � æ¥£®, �. �. �®¯®¢ 



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 58 { 66¥ ¢®§à áâ ¥â á â¥ç¥¨¥¬ ¢à¥¬¥¨. �¥©áâ¢¨â¥«ì-®, ¯à®¨§¢®¤ãî ®â F ¯® ¢à¥¬¥¨ ¬®¦® ¯à¥¤áâ -¢¨âì ¢ ¢¨¤¥ @F@t = lZ0 �F [�]��(x; t) � @�@t dx;®âªã¤ , ãç¨âë¢ ï (12), ¯®«ãç ¥¬:@F@t = � 1�� lZ0 � �F [�]��(x; t)�2dx:�à¨ � = �1 ¨ � = �3 äãªæ¨® « F ¯à¨¨¬ ¥â¬¨¨¬ «ìë¥ § ç¥¨ï. �®íâ®¬ã, ¥á«¨  ç «ì®¥à á¯à¥¤¥«¥¨¥ �o(x)   ¢á¥¬ ¨â¥à¢ «¥ 0 � x � l¬¥ìè¥ �2 (¨«¨ ¡®«ìè¥ �2), â® ¦¨¤ª®áâì à¥« ªá¨-àã¥â ª ãáâ®©ç¨¢®¬ã ®¤®à®¤®¬ã á®áâ®ï¨î, â ªª ª ¯à¨¡«¨¦¥¨¥ � ª �1 (¨«¨ �3) ã¬¥ìè ¥â ª -¦¤ë© ç«¥ ¯®¤ëâ¥£à «ì®£® ¢ëà ¦¥¨ï ¢ (13), , á«¥¤®¢ â¥«ì®, ¨ ¢¥«¨ç¨ã äãªæ¨® «  F:� ç «ì®¥ à á¯à¥¤¥«¥¨¥�o(x) = 8<: �1; 0 � x < x1g(x); x1 � x � x2�3; x2 < x � l;£¤¥ g(x)� ¬®®â® ï äãªæ¨ï (�1 � g(x) � �3);â ª¦¥ ¥ãáâ®©ç¨¢®, â ª ª ª ¢á¥£¤  ¬®¦® ¯®¨-§¨âì § ç¥¨¥ äãªæ¨® «  F; á¤¢¨ã¢ ¯¥à¥å®¤-ë© á«®© x1 � x � x2 ª £à ¨æ¥ x = 0 ¨«¨ x = l:�®áª®«ìªã ¯à®¨§¢®«ì®¥  ç «ì®¥ à á¯à¥¤¥«¥-¨¥ ¬®¦® à §¡¨âì   ãç áâª¨ ¤¢ãå à áá¬®âà¥-ëå ¢ëè¥ â¨¯®¢, â® ¦¨¤ª®áâì ¢á¥£¤  à¥« ªá¨àã¥âª ãáâ®©ç¨¢®¬ã ®¤®à®¤®¬ã á®áâ®ï¨î. �âáî¤ ,¢ ç áâ®áâ¨, á«¥¤ã¥â, çâ® ¤¢¥ áâ®«ªã¢è¨¥áï ¢®«-ë ¯¥à¥ª«îç¥¨ï £ áïâ ¤àã£ ¤àã£ .�«ï ¯à ªâ¨ª¨ ®¯à¥¤¥«¥ë© ¨â¥à¥á ¯à¥¤áâ -¢«ï¥â ¢®¯à®á ® ä®à¬¥ ªà¨â¨ç¥áª®£® § à®¤ëè ãáâ®©ç¨¢®£® á®áâ®ï¨ï �3; ª®â®àë© ¤ ¥â  ç «®¤¢ã¬ à §¡¥£ îé¨¬áï ¢®« ¬ ¯¥à¥ª«îç¥¨ï, ¯¥à¥-¢®¤ïé¨¬ ¦¨¤ª®áâì ¨§ ¬¥â áâ ¡¨«ì®£® á®áâ®ï¨ï�1 ¢  ¡á®«îâ® ãáâ®©ç¨¢®¥ á®áâ®ï¨¥ �3: �®à¬ ªà¨â¨ç¥áª®£® § à®¤ëè  (à¨á. 5) á æ¥âà®¬ ¢ â®ç-ª¥ x = l=2 ï¢«ï¥âáï à¥è¥¨¥¬ ¤¨ää¥à¥æ¨ «ì®£®ãà ¢¥¨ï D� d2�dx2 +Q(�)(�e; �;H) = 0á £à ¨çë¬¨ ãá«®¢¨ï¬¨d�dx = 0 ¯à¨ x = l=2; � ! �1 ¯à¨ x = 0 ¨ x = l:

�¨á. 5. �®à¬  ªà¨â¨ç¥áª®£® § à®¤ëè  ãáâ®©ç¨¢®£®á®áâ®ï¨ï �3� ç¥¨¥ � = �� ¢ æ¥âà¥ § à®¤ëè  ®¯à¥¤¥«ï-¥âáï ãà ¢¥¨¥¬��Z�1 Q(�)(�e; �;H)d� = 0¨ á®¢¯ ¤ ¥â á ¢¥«¨ç¨®© �s; å à ªâ¥à¨§ãîé¥© ¢¥-«¨ç¨ã "¢á¯«¥áª " ª®âà áâ®© áâàãªâãàë ¢ ¬ £-¨â®© ¦¨¤ª®áâ¨ [13]. � áç¥âë ¯®ª §ë¢ îâ, çâ®¤«ï á®áâ®ï¨© ¦¨¤ª®áâ¨, á®®â¢¥âáâ¢ãîé¨å â®ç-ª ¬ ¢¥â¢¥© 23 (21), ¢¥«¨ç¨  �� = �� � �1 ¯®-«®¦¨â¥«ì  (®âà¨æ â¥«ì ), ¯à¨ íâ®¬  ¡á®«îâ®ãáâ®©ç¨¢ë¬ ï¢«ï¥âáï ¡®«¥¥ (¬¥¥¥)  £à¥£¨à®¢ -®¥ á®áâ®ï¨¥ ¦¨¤ª®áâ¨. � ¬¥â¨¬, çâ® ¢¥«¨ç¨ �� ¢á¥£¤  ¬¥ìè¥ § ç¥¨ï �3; á®®â¢¥âáâ¢ãîé¥£® ¡á®«îâ® ãáâ®©ç¨¢®¬ã á®áâ®ï¨î ¦¨¤ª®áâ¨.�á«¨ I = 0; â.¥. ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï�3Z�1 Q(�)(�e; �;H)d� = 0; (14)¢ ¦¨¤ª®áâ¨ ¢®§¬®¦® áâ æ¨® à®¥ á®áãé¥áâ¢®-¢ ¨¥ ¤¢ãå ®¡« áâ¥© ®¤®à®¤®£® á®áâ®ï¨ï áà¥-¤ë �1 ¨ �3; à §¤¥«¥ëå ¯«®áª¨¬ ¯¥à¥å®¤ë¬ á«®-¥¬. �á«¨ å à ªâ¥àë© à §¬¥à l áà ¢¨¬ á è¨à¨-®© ¯¥à¥å®¤®£® á«®ï, â ª®¥ ¥®¤®à®¤®¥ á®áâ®ï-¨¥ ¥ãáâ®©ç¨¢®. �à¨ íâ®¬ ¯¥à¥å®¤ë© á«®© ¢ë-â «ª¨¢ ¥âáï ª £à ¨æ¥ ®¡« áâ¨ x = 0 ¨«¨ x = l¨ ¢ ¦¨¤ª®áâ¨ ãáâ  ¢«¨¢ ¥âáï ®¤®à®¤®¥ à ¢®-¢¥á®¥ á®áâ®ï¨¥. �®£¤  è¨à¨  ¯¥à¥å®¤®£® á«®ï¯à¥¥¡à¥¦¨¬® ¬ «  ¯® áà ¢¥¨î á ¢¥«¨ç¨®© l;®¡ê¥¬ ¦¨¤ª®áâ¨ ¬®¦® áç¨â âì ¡¥áª®¥çë¬. �íâ®¬ á«ãç ¥ ® à §¡¨¢ ¥âáï   ¯à®¨§¢®«ì®¥ ç¨-á«® ®¡« áâ¥© (áâà â), ®â¢¥ç îé¨¬ ¤¢ã¬ á®áâ®ï-¨ï¬ �1 ¨ �3: �à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï (14) â ª®¥¥®¤®à®¤®¥ á®áâ®ï¨¥ ¦¨¤ª®áâ¨ ï¢«ï¥âáï ¥©-âà «ì® ãáâ®©ç¨¢ë¬.�. �. � æ¥£®, �. �. �®¯®¢  65
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