
¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 377��� 519.6������ ������ ��������� ������������� ��� ������� ����������� �������� ����������� �����������. �. �®«®±1, �. �. �®«®±2�®«³·¥» ±®®²®¸¥¨¿ ¤«¿ ¢»¡®°  § ·¥¨¿ ¯ ° ¬¥²°  °¥£³«¿°¨§ ¶¨¨ ±®£« ±® ª°¨²¥°¨¾ª¢ §¨®¯²¨¬ «¼®±²¨ ¨ ª°¨²¥°¨¾ ®²®¸¥¨¿ ¤«¿ °¥¸¥¨¿ § ¤ ·¨ «¨¥©®© ®¯²¨¬ «¼®© ´¨«¼-²° ¶¨¨ ± ¢»°®¦¤¥»¬ ¡¥«»¬ ¸³¬®¬ ¢  ¡«¾¤¥¨¿µ. � ¡®²  ¢»¯®«¥  ¯°¨ ´¨ ±®¢®© ¯®¤-¤¥°¦ª¥ ���� (ª®¤» ¯°®¥ª²®¢ 07{01{00269 ¨ 07{01{92104).1. �¢¥¤¥¨¥. �°¨ °¥¸¥¨¨ § ¤ · «¨¥©®© ®¯²¨¬ «¼®© ´¨«¼²° ¶¨¨ · ±²® ¡»¢ ¥² ²°³¤® ±ª § ²¼·²®-«¨¡® ®¯°¥¤¥«¥®¥ ® ²®·®±²¨ § ¤ ¨¿ ¨±µ®¤»µ ¤ »µ, ¨«¨ ¨µ ®¶¥ª¨ § ¤ ¾²±¿ £°³¡®. � ½²¨µ±«³· ¿µ, ¥±«¨ ¯ ° ¬¥²° °¥£³«¿°¨§ ¶¨¨ ¢»¡¨° ²¼ ±®£« ±® ª°¨²¥°¨¾ ¥¢¿§ª¨ ¨«¨ ®¡®¡¹¥®£® ¯°¨¶¨¯ ¥¢¿§ª¨ [1{3], °¥¸¥¨¥ § ¤ ·¨ «¨¥©®© ®¯²¨¬ «¼®© ´¨«¼²° ¶¨¨ ¡³¤¥² § ·¨²¥«¼® ®²«¨· ²¼±¿ ®² ²®·-®£® [1].� ° ¡®² µ [1, 6] ¤«¿ ¢»¡®°  ¯ ° ¬¥²°  °¥£³«¿°¨§ ¶¨¨ ¯°¥¤« £ ¾²±¿ ¤¢  ±¯®±®¡ , ª®²®°»¥ ¥ § ¢¨±¿²¢ ¿¢®¬ ¢¨¤¥ ®² ®¶¥®ª ®¸¨¡®ª § ¤ ¨¿ ¨±µ®¤»µ ¤ »µ, | ª°¨²¥°¨© ª¢ §¨®¯²¨¬ «¼®±²¨ ¨ ª°¨²¥°¨©®²®¸¥¨¿. � ®¡¹¥¬ ±«³· ¥ ½²¨ ª°¨²¥°¨¨ ®¯°®¡®¢ » ·¨±«¥®,   ¢ ±«³· ¥ ²®·®£® § ¤ ¨¿ ®¯¥° ²®°  ¤«¿ «£¥¡° ¨·¥±ª¨µ ±¨±²¥¬ ¤®ª § ²¥«¼±²¢® ¯°¨¢¥¤¥® ¢ [6]. �²¨ ¬¥²®¤» ° ¡®² ¾² «®ª «¼® ¢ ®¡« ±²¨, ¡«¨§ª®©ª ®¯²¨¬ «¼®¬³ ¯ ° ¬¥²°³ °¥£³«¿°¨§ ¶¨¨ [1, 6], ¨ ¨µ ±«¥¤³¥² ¯°¨¬¥¿²¼ ¢ ±®·¥² ¨¨ ± ¤°³£¨¬¨ ±¯®±®¡ ¬¨¢»¡®°  ¯ ° ¬¥²°  °¥£³«¿°¨§ ¶¨¨, ² ª¨¬¨ ª ª ª°¨²¥°¨© ¥¢¿§ª¨ [2], ª°¨²¥°¨© ¬¨¨¬³¬  ¬ ¦®° ²»µ®¶¥®ª [1] ¨ ¤°.�³±²¼ En | n-¬¥°®¥ ¥¢ª«¨¤®¢® ¯°®±²° ±²¢® ±® ±ª «¿°»¬ ¯°®¨§¢¥¤¥¨¥¬ (�; �)n; L2�[0; t]�| £¨«¼-¡¥°²®¢® ¯°®±²° ±²¢® ¢¥ª²®°-´³ª¶¨©, ®¯°¥¤¥«¥»µ   [0; t]; 0 6 t 6 T < 1, ¨ ¨²¥£°¨°³¥¬»µ ± ª¢ -¤° ²®¬ ¯® �¥¡¥£³ ± ®°¬®© k � k0 ¨ ±ª «¿°»¬ ¯°®¨§¢¥¤¥¨¥¬ (�; �)0, nW 120�[0; t]�; L2�[0; t]�;W�120 �[0; t]�o|®± ¹¥®¥ £¨«¼¡¥°²®¢® ¯°®±²° ±²¢® [4, 5], £¤¥ W 120�[0; t]� | ¯®§¨²¨¢®¥ ¯°®±²° ±²¢®, (�; �)10 | ±ª -«¿°®¥ ¯°®¨§¢¥¤¥¨¥ ¨ k � k10 | ®°¬  ¢ W 120�[0; t]�, W�120 �[0; t]� | ¥£ ²¨¢®¥ ¯°®±²° ±²¢® ± ®°¬®©k � k�10 ¨ ±ª «¿°»¬ ¯°®¨§¢¥¤¥¨¥¬ (�; �)�10. �«¿ «¾¡»µ ¤¢³µ ½«¥¬¥²®¢ u 2 W�120 �[0; t]� ¨ v 2 W 120�[0; t]�®¯°¥¤¥«¨¬ ¡¨«¨¥©³¾ ´®°¬³ hu; vi = limk!1 tZ0 uTk(� )v(� ) d�; £¤¥ �uk(� )	1k=1 | ¯®±«¥¤®¢ ²¥«¼®±²¼ ´³ª-¶¨© ¨§ L2�[0; t]�, ² ª ¿, ·²® ku� ukk�10 ! 0 ¯°¨ k !1. �·¥¢¨¤®, ·²® ¡¨«¨¥© ¿ ´®°¬  ±®¢¯ ¤ ¥² ±®±ª «¿°»¬ ¯°®¨§¢¥¤¥¨¥¬ ¢ L2�[0; t]�; ¥±«¨ u 2 L2�[0; t]�: �¤¥ª± T ®§ · ¥² ®¯¥° ¶¨¾ ²° ±¯®¨°®¢ ¨¿.�®£« ±® ²¥®°¥¬ ¬ ¢«®¦¥¨¿ �.�. �®¡®«¥¢  [7], ¢ ¥£ ²¨¢®¥ ¯°®±²° ±²¢® ¢µ®¤¿² ®¡®¡¹¥»¥´³ª¶¨¨ ²¨¯  �-´³ª¶¨© �¨° ª . �®¤°®¡¥¥ ® ¯®±²°®¥¨¨ ¨ ±¢®©±²¢ µ ¯®§¨²¨¢»µ ¨ ¥£ ²¨¢»µ ¯°®-±²° ±²¢ ¬®¦® ®§ ª®¬¨²¼±¿ ¢ [4, 5, 7].� «¥¥ ¡³¤¥¬ ®¡®§ · ²¼ ·¥°¥§ C�[0; t]� ¯°®±²° ±²¢® ¥¯°¥°»¢»µ   [0; t] ¢¥ª²®°-´³ª¶¨© ± ®°¬®©kukC = max� n��u(� )��; � 2 [0; t]o, juj2 = nXk=1u2k; £¤¥ uk(� ) | ª®®°¤¨ ²» ¢¥ª²®°  u(� ).�³±²¼ (
;F ; P ) | ¢¥°®¿²®±²®¥ ¯°®±²° ±²¢®,   ª®²®°®¬ ®¯°¥¤¥«¥» ¢±¥ ¢±²°¥· ¾¹¨¥±¿ ¢ ¤ «¼-¥©¸¥¬ ±«³· ©»¥ ¢¥«¨·¨» ¨ ´³ª¶¨¨,   M | ®¯¥° ²®° ¬ ²¥¬ ²¨·¥±ª®£® ®¦¨¤ ¨¿.�³±²¼ w(� ) � w(�; !) | ¢¥ª²®°»© ±«³· ©»© ¯°®¶¥±± (� 2 [0; t]; ! 2 
); ¢»¡®°®·»¥ ´³ª¶¨¨ ª®²®-°®£® ± ¢¥°®¿²®±²¼¾ 1 ¯°¨ ¤«¥¦ ² ¥£ ²¨¢®¬³ ¯°®±²° ±²¢³ W�120 �[0; t]�: � ²¥¬ ²¨·¥±ª®¥ ®¦¨¤ ¨¥±«³· ©®£® ¯°®¶¥±±  w(� ) ¢»·¨±«¿¥²±¿ ¯® ´®°¬³«¥ M�w(� )� = D�M�j�w(� )�;   ª®¢ °¨ ¶¨® ¿ ¬ ²°¨¶ M�w(� )wT(�)� = D�D�Mh�j�w(� )��j�w(�)�Ti ¤«¿ � , � 2 [0; t]. �¤¥±¼ ®¯¥° ²®° D� ¨§®¬®°´® ®²®¡° ¦ ¥²L2�[0; t]�   W�120 �[0; t]�;   j� | ®¡° ²»© ¥¬³ ®¯¥° ²®°.1�¨¢¥°±¨²¥² �®±±¨©±ª®©  ª ¤¥¬¨¨ ®¡° §®¢ ¨¿, ³«. �. �®«¿ª , 58, 109180, �®±ª¢ ; ¤®¶¥², e-mail:kolos v@mail.ru2� ³·®-¨±±«¥¤®¢ ²¥«¼±ª¨© ¢»·¨±«¨²¥«¼»© ¶¥²°, �®±ª®¢±ª¨© £®±³¤ °±²¢¥»© ³¨¢¥°±¨²¥² ¨¬.�.�. �®¬®®±®¢ , 119991, �¥¨±ª¨¥ £®°», �®±ª¢ ; ±².  ³·. ±®²°., e-mail: arush@srcc.msu.suc � ³·®-¨±±«¥¤®¢ ²¥«¼±ª¨© ¢»·¨±«¨²¥«¼»© ¶¥²° ��� ¨¬. �.�. �®¬®®±®¢ 



378 ¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10�«³· ©»© ¯°®¶¥±± v(�; !) ± ³«¥¢»¬ ±°¥¤¨¬ ¨ ª®¢ °¨ ¶¨®®© ´³ª¶¨¥©, ±®¤¥°¦ ¹¥© ¬®¦¨²¥-«¥¬ �-´³ª¶¨¾ �¨° ª , ².¥. M�v(� )� = 0, M�v(� )vT(�)� = V (� )�(� � �); £¤¥ V (� ) | ±¨¬¬¥²°¨·¥±ª ¿¯®«®¦¨²¥«¼® ®¯°¥¤¥«¥ ¿ ¬ ²°¨¶  ± ½«¥¬¥² ¬¨ ¨§ C�[0; t]�,  §»¢ ¥²±¿ ¡¥«»¬ ¸³¬®¬ [11].�®¦¨²¥«¼ V (� ) ¯°¨ �-´³ª¶¨¨  §»¢ ¥²±¿ ¬ ²°¨¶¥© ¨²¥±¨¢®±²¨ ¡¥«®£® ¸³¬  v(�; !): �±«¨ ¨-²¥±¨¢®±²¼ ¡¥«®£® ¸³¬  ¯°¥¤±² ¢«¿¥² ±®¡®© ¥®²°¨¶ ²¥«¼® ®¯°¥¤¥«¥³¾ ±¨¬¬¥²°¨·¥±ª³¾ ¬ ²°¨¶³,²® ² ª®© ¯°®¶¥±± ¡³¤¥¬  §»¢ ²¼ ¡¥«»¬ ¢»°®¦¤¥»¬ ¸³¬®¬.�³±²¼ x(� ) � x(�; !), 0 6 � 6 t, ! 2 
, | ±«³· ©»© n-¬¥°»© £ ³±±®¢±ª¨© ¯°®¶¥±± ± °¥ «¨§ ¶¨-¿¬¨, ¯°¨ ¤«¥¦ ¹¨¬¨ ± ¢¥°®¿²®±²¼¾ 1 ¯°®±²° ±²¢³ ¥¯°¥°»¢»µ ´³ª¶¨© C�[0; t]�; ¨ ±² ²¨±²¨ª ¬¨M�x(� )� = 0,M�x(� )xT(�)� = Kx(�; �), £¤¥ 0 6 � 6 t. �·¥¢¨¤®, ·²® ½«¥¬¥²» ¬ ²°¨¶» Kx(�; �) ¯® ®¡®¨¬ °£³¬¥² ¬ ¯°¨ ¤«¥¦ ² L2�[0; t]�.2. � ¤ ·  «¨¥©®© ®¯²¨¬ «¼®© ´¨«¼²° ¶¨¨. �³±²¼ ¨§¢¥±²¥ ¥ª®²®°»© ±«³· ©»© ¯°®¶¥±±�y(� ); 0 6 � 6 t	; ±¢¿§ »© ± ¯°®¶¥±±®¬ x(� ) ±®®²®¸¥¨¥¬y(� ) = C(� )x(� ) + w(� ); (1)£¤¥ C(� ) | ¬ ²°¨¶   ¡«¾¤¥¨© (¨§¬¥°¥¨©) ° §¬¥°®±²¨ m � n; m 6 n, ± £« ¤ª¨¬¨ ½«¥¬¥² ¬¨ (° £¬ ²°¨¶» C(� ) ° ¢¥ m), w(� ) � w(�; !) | m-¬¥°»© £ ³±±®¢±ª¨© ±«³· ©»© ¯°®¶¥±± ± ¬ ²¥¬ ²¨·¥±ª¨¬®¦¨¤ ¨¥¬ M�w(� )� = 0 ¨ ª®¢ °¨ ¶¨®®© ¬ ²°¨¶¥© Kw(�; �) = M�w(� )wT(�)�; °¥ «¨§ ¶¨¨ w(� ) ¨ ½«¥-¬¥²» ª®¢ °¨ ¶¨®®© ¬ ²°¨¶» Kw(�; �) ¬®£³² ¯°¨ ¤«¥¦ ²¼ ¥£ ²¨¢®¬³ ¯°®±²° ±²¢³ W�120 �[0; t]�;¯°®¶¥±±» x(� ) ¨ w(� ) ¥ ª®°°¥«¨°®¢ ».�°¥¡³¥²±¿ ¯®  ¡«¾¤¥¨¿¬ ¯°®¶¥±±  �y(� ); 0 6 � 6 t	  ©²¨ «¨¥©³¾ ®¶¥ª³ bx(� ) ¯°®¶¥±±  x(� );³¤®¢«¥²¢®°¿¾¹³¾ ª°¨²¥°¨¾ ¬¨¨¬³¬  ±°¥¤¥ª¢ ¤° ²¨·¥±ª®© ®¸¨¡ª¨ ¢ ¬®¬¥² ¢°¥¬¥¨ � = t:m(t) = infh (Mh�z; x(t)� bx(t)�2ni ���� bx(t) = tZ0 h(t; � )y(� ) d�): (2)�¤¥±¼ z | ¯°®¨§¢®«¼»© ¯®±²®¿»© ¢¥ª²®° ¨§ En,   ¨¦¿¿ £° ¼ ¡¥°¥²±¿ ¯® ¢±¥¬ ¬ ²°¨¶ ¬ h(t; � )° §¬¥°®±²¨ n � m; ¤«¿ ª®²®°»µ ±³¹¥±²¢³¥² ¤®¯³±²¨¬»© ´¨«¼²° bx(t) = tZ0 h(t; � )y(� ) d� . �²¥£° «¢ (2) ¯®¨¬ ¥²±¿ ¢ ±¬»±«¥ ¡¨«¨¥©®© ´®°¬», bxi = hhTi ; yi, £¤¥ hi(t; � ) | i-¿ ±²°®ª  ¬ ²°¨¶» h(t; � ),hTi (t; � ) 2W 120�[0; t]�,   bxi(t) | i-¿ ª®®°¤¨ ²  ¢¥ª²®°  ®¶¥ª¨.3. �¥¸¥¨¥ § ¤ ·¨ ´¨«¼²° ¶¨¨. �¬¯³«¼± ¿ ¯¥°¥µ®¤ ¿ ´³ª¶¨¿ h0(t; � ); ®¯°¥¤¥«¿¾¹ ¿ ®¯²¨-¬ «¼³¾ ®¶¥ª³ ¢ ±¬»±«¥ ±°¥¤¥ª¢ ¤° ²¨·¥±ª®£® ª°¨²¥°¨¿ (2), ³¤®¢«¥²¢®°¿¥² ¬ ²°¨·®¬³ ³° ¢¥¨¾�¨¥° {�®¯´  [4, 5, 8, 11]:M�x(t)yT(�)� = tZ0 h0(t; � )M�y(� )yT(�)� d�; � 2 [0; t]: (3)�° ¢¥¨¥ (3) ¢ ®¡¹¥¬ ±«³· ¥ ¿¢«¿¥²±¿ ³° ¢¥¨¥¬ �°¥¤£®«¼¬  ¯¥°¢®£® °®¤ , °¥¸¥¨¥ ª®²®°®£®,ª ª ¨§¢¥±²®, ¬®¦¥² ¡»²¼ ¥³±²®©·¨¢»¬ [1{3].�¬¥±²® (3) ° ±±¬®²°¨¬ °¥£³«¿°¨§¨°®¢ ®¥ ³° ¢¥¨¥Kx(t; �)CT(�) = tZ0 h�(t; � )C(� )Kx(�; �)CT(�) d� + h�(t; �)S�(�);£¤¥ S�(�) = " �Im�q 00 R(�) + �Iq # ; Im�q ¨ Iq | ¥¤¨¨·»¥ ¬ ²°¨¶» ¯®°¿¤ª  (m� q) ¨ q, � | ¯ ° ¬¥²°°¥£³«¿°¨§ ¶¨¨, � > 0. �²® ³° ¢¥¨¥ ¯®«³·¥® ¨§ (3) ¤®¡ ¢«¥¨¥¬ ª ¥¬³ ¢»° ¦¥¨¿ �h�(t; �), ¨±¯®«¼-§®¢ ¨¥¬ ±² ²¨±²¨·¥±ª¨µ ±¢®©±²¢ ±«³· ©»µ ¯°®¶¥±±®¢ x(� ); w(� ) ¨ ±¢®©±²¢ �-´³ª¶¨¨ �¨° ª . �°¨´¨ª±¨°®¢ ®¬ � > 0 ®® ¯°¥¤±² ¢«¿¥² ±®¡®© ³° ¢¥¨¥ �°¥¤£®«¼¬  ¢²®°®£® °®¤ , °¥¸¥¨¥ ª®²®°®£®,ª ª ¨§¢¥±²®, ¿¢«¿¥²±¿ ³±²®©·¨¢»¬.� [12] ¯®«³·¥® ¯°¨¡«¨¦¥®-  «¨²¨·¥±ª®¥ °¥¸¥¨¥ °¥£³«¿°¨§¨°®¢ ®£® ³° ¢¥¨¿ �¨¥° {�®¯´ ,ª®£¤  ¢ ¨§¬¥°¥¨¿µ ¯°¨±³²±²¢³¥² ¡¥«»© ¢»°®¦¤¥»© ¸³¬ w(� ).



¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 379�´®°¬³«¨°³¥¬ ª°¨²¥°¨¨ ¢»¡®°  ¯ ° ¬¥²°  °¥£³«¿°¨§ ¶¨¨ ¢ ±«³· ¥ °¥¸¥¨¿ § ¤ ·¨ «¨¥©®© ®¯²¨-¬ «¼®© ´¨«¼²° ¶¨¨.�¢ §¨®¯²¨¬ «¼»© ª°¨²¥°¨© [1, 2]. � ª ·¥±²¢¥ ª¢ §¨®¯²¨¬ «¼®£® § ·¥¨¿ ¯ ° ¬¥²°  °¥£³«¿°¨-§ ¶¨¨ �kopt ¢»¡¨° ¥²±¿  ¨¬¥¼¸¥¥ ¨§ § ·¥¨© � > 0, °¥ «¨§³¾¹¨µ «®ª «¼»© ¬¨¨¬³¬ ´³ª¶¨¨J(�) = S�(� ) @hT�(t; � )@� z�10 ; £¤¥ z | ¯°®¨§¢®«¼»© ½«¥¬¥² ¨§ En,   ¢¥«¨·¨  S�(� ) @hT�(t; � )@� = gT�(t; � ) µ®¤¨²±¿ ¨§ ±®®²®¸¥¨©Kx(t; �)CT(�) = tZ0 h�(t; � )C(� )Kx(�; �)CT(�) d� + h�(t; �)S�(�); (4)tZ0 g�(t; � )S�1� (� )C(� )Kx(�; �)CT(�) d� + g�(t; �) + h�(t; �) = 0: (5)�°¨²¥°¨© ®²®¸¥¨¿ [1, 2]. � ª ·¥±²¢¥ ®¯²¨¬ «¼®£® § ·¥¨¿ ¯ ° ¬¥²°  °¥£³«¿°¨§ ¶¨¨ �o ¢»¡¨-° ¥²±¿  ¨¬¥¼¸¥¥ ¨§ § ·¥¨© � > 0, °¥ «¨§³¾¹¨µ «®ª «¼»© ¬¨¨¬³¬ ´³ª¶¨¨J0(�) = kvT�(t; � )zk�10khT�(t; � )zk�10 ;£¤¥ z | ¯°®¨§¢®«¼»© ½«¥¬¥² ¨§ En, a ¢¥«¨·¨» hT�(t; � ) ¨ S�(� ) @hT�(t; � )@� = gT�(t; � )  µ®¤¿²±¿ ¨§ ±®®²-®¸¥¨© (4); (5).4. �°¨¡«¨¦¥®-  «¨²¨·¥±ª¨¥ § ·¥¨¿ ¤«¿ ´³ª¶¨© h�(t; � ) ¨ g�(t; � ). �³±²¼ Kw(�; �) =Rw(� )�(� � �) ¨ ¬ ²°¨¶  Rw(� ) ¥®²°¨¶ ²¥«¼® ®¯°¥¤¥«¥ , ².¥. ¤«¿ ¢±¥µ u 2 L2�[0; t]� ¢»¯®«¥®¥° ¢¥±²¢® (u;Rwu)0 > 0 (¢ ½²®¬ ±«³· ¥ ®¡° ² ¿ ¬ ²°¨¶  ª Rw(� ) ¬®¦¥² ¥ ±³¹¥±²¢®¢ ²¼ ¨«¨ ¡»²¼¥®£° ¨·¥®©).� «¥¥ ¡³¤¥¬ ° ±±¬ ²°¨¢ ²¼ § ¤ ·³ «¨¥©®© ®¯²¨¬ «¼®© ´¨«¼²° ¶¨¨ ± ¢»°®¦¤¥»¬ ¡¥«»¬ ¸³-¬®¬ [9]. � ½²®¬ ±«³· ¥ ³° ¢¥¨¥ �¨¥° {�®¯´  ¯°¨¨¬ ¥² ¢¨¤Kx(t; �)CT(�) = tZ0 h0(t; � )C(� )Kx(�; �)CT(�) d� + h0(t; � )Rw(�); (6)£¤¥ Rw(�) | ¥®²°¨¶ ²¥«¼® ®¯°¥¤¥«¥ ¿ ¬ ²°¨¶  ¨²¥±¨¢®±²¨ ¡¥«®£® ¢»°®¦¤¥®£® ¸³¬  w(�).�±«¨ ° £ ¬ ²°¨¶» Rw(�) ° ¢¥ q, ²® ¥¥ ¬®¦® ¯°¥¤±² ¢¨²¼ ¢ ´®°¬¥ Rw(�) = " 0 00 R(�) # ; £¤¥ R(�) |¥¢»°®¦¤¥ ¿ (¯®«®¦¨²¥«¼® ®¯°¥¤¥«¥ ¿) ¬ ²°¨¶  ¯®°¿¤ª  p ± ½«¥¬¥² ¬¨, ¯°¨ ¤«¥¦ ¹¨¬¨ ¯°®-±²° ±²¢³ W 12 �[0; t]�:�¥¸¥¨¥ (6) ¥³±²®©·¨¢®,   ¥£® ª®¬¯®¥²» ¬®£³² ¯°¨ ¤«¥¦ ²¼ ¥£ ²¨¢®¬³ ¯°®±²° ±²¢³ [4, 5].�¬¥±²® (6) ¡³¤¥¬ °¥¸ ²¼ °¥£³«¿°¨§¨°®¢ ®¥ ³° ¢¥¨¥ �¨¥° {�®¯´  (4).�³±²¼ L2�[0; t]�| £¨«¼¡¥°²®¢® ¯°®±²° ±²¢® ´³ª¶¨©, ¨²¥£°¨°³¥¬»µ ± ª¢ ¤° ²®¬ ¢ ±¬»±«¥ �¥¡¥£   0 6 t 6 T <1: �»¡¥°¥¬ ¢ L2�[0; t]� ª ª®©-«¨¡® ®°²®®°¬¨°³¥¬»© ¡ §¨± �ei(t)	1i=1. �®£¤  «¾¡ ¿ ª®¥·- ¿ ±¨±²¥¬  ´³ª¶¨© �ei(t)	Ni=1 ¡³¤¥² «¨¥©® ¥§ ¢¨±¨¬®©. � §« £ ¿ ¬ ²°¨¶³ C(� )Kx(�; �)CT(�) ¢ °¿¤ ¯®¡ §¨±³ �ei(t)	1i=1; ¯®«³·¨¬ C(� )Kx(�; �)CT(�) = 1Xi;j=1 ei(� )Kijej(�); £¤¥ Kij | ¬ ²°¨¶ , ±®±² ¢«¥ ¿ ¨§ª®½´´¨¶¨¥²®¢ �³°¼¥ ½«¥¬¥²®¢ ¬ ²°¨¶» C(� )Kx(�; �)CT(�), kpqij = TZ0 TZ0 kpqx (�; �)ei(� )ej(�) d� d�. �¤¥±¼kpqx (�; �) = nXl=1 nXk=1 cpkkklclq | ½«¥¬¥² ¬ ²°¨¶» C(� )Kx(�; �)CT(�), ª®²®°»© ° ±¯®«®¦¥ ¢ p-© ±²°®ª¥ ¨q-¬ ±²®«¡¶¥, clq ¨ kkl | ½«¥¬¥²» ¬ ²°¨¶ C(� ) ¨ Kx(�; �), p; q = 1; 2; : : : ;m ¨ i; j = 1; 2; : : : .� «®£¨·®, ¬ ²°¨¶³ Kx(t; �)CT(�) ¯°¥¤±² ¢¨¬ °¿¤®¬ �³°¼¥ Kx(t; �)CT(�) = 1Xi;j=1 ei(t)K1ijej(�):�¤¥±¼ ·¥°¥§ K1ij ®¡®§ ·¥  ¬ ²°¨¶ , ±®±² ¢«¥ ¿ ¨§ ª®½´´¨¶¨¥²®¢ �³°¼¥ ½«¥¬¥²®¢ ¬ ²°¨¶»



380 ¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10Kx(t; �)CT(�), ekpqij = TZ0 TZ0 kpq(�; �)ei(� )ej(�) d� d�, ¨ kpq(�; �) = nXl=1 kplclq |½«¥¬¥² ¬ ²°¨¶»Kx(t; �)CT(�),° ±¯®«®¦¥»© ¢ p-© ±²°®ª¥ ¨ q-¬ ±²®«¡¶¥.� ´¨ª±¨°³¥¬ ¥ª®²®°®¥  ²³° «¼®¥ ·¨±«® N ¨ ®¯°¥¤¥«¨¬ ¬ ²°¨¶» KN (�; �) = NXi;j=1 ei(� )Kijej(�),K1N (t; �) = NXi;j=1 ei(t)K1ijej(�). �³±²¼ BTN (� ) � �e1(� )Im e2(� )Im : : : eN (� )Im�; £¤¥ Im | ¥¤¨¨· ¿ ¬ ²°¨¶ ¯®°¿¤ª  m; AN | ¬ ²°¨¶  ¯®°¿¤ª  mN ; FTN (� ) � �e1(� )In e2(� )In : : : eN (� )In�; £¤¥ In | ¥¤¨¨· ¿¬ ²°¨¶  ¯®°¿¤ª  n ¨ LN | ¬ ²°¨¶  ° §¬¥°®±²¨ nN �mN :AN � 266664 K11 K12 : : : K1NK21 K22 : : : K2N: : : : : : : : : : : :KN1 KN2 : : : KNN 377775 ; LN � 26664 K111 K112 : : : K11NK121 K122 : : : K12N: : : : : : : : : : : :K1N1 K1N2 : : : K1NN 37775 :�®£¤  ¬ ²°¨¶» KN (�; �) ¨ K1N (t; �) ¬®¦® ¯°¥¤±² ¢¨²¼ ¢ ¢¨¤¥KN = BTN (� )ANBN (�); K1N (t; �) = FTN (t)LNBN (�): (7)� «¥¥ ° ±±¬®²°¨¬ ³° ¢¥¨¥K1N (t; �) = tZ0 h�N (t; � )KN (�; �) d� + h�N (t; � )S�(�): (8)�®¤±² ¢«¿¿ ¢ ³° ¢¥¨¥ (8) ¢»° ¦¥¨¥ (7), ¯®«³·¨¬FTN (t)LNBN (�) = tZ0 h�N (t; � )BTN (� )ANBN (�) d� + h�N (t; � )S�(�): (9)�²¬¥²¨¬, ·²® ¬ ²°¨¶  S�(�) ¯®«®¦¨²¥«¼® ®¯°¥¤¥«¥  ¯°¨ � > 0. �«¥¤®¢ ²¥«¼®, ±³¹¥±²¢³¥² ®£° -¨·¥ ¿ ®¡° ² ¿ ¬ ²°¨¶  S�1� (�) = ��Im+Rw(�)��1: �¬®¦¨¬ (9) ±¯° ¢    S�1� (�)BTN (�) ¨, ¨²¥£°¨-°³¿ ¯®«³·¥®¥ ±®®²®¸¥¨¥ ¯® � ®² 0 ¤® t,  µ®¤¨¬, ·²®FTN (t)LN tZ0 BN (�)S�1� (�)BTN (�) d� == tZ0 h�N (t; � )BTN (� ) d� AN tZ0 BN (�)S�1� (�)BTN (�) d� + tZ0 h�N (t; �)BTN (�) d�: (10)�®«®¦¨¬, ·²® Q�N (t) � tZ0 BN (�)S�1� (�)BTN (�) d�: � ²°¨¶  Q�N (t) ¨¬¥¥² ° §¬¥°®±²¼ mN � mN . �²®±¨¬¬¥²°¨·¥±ª ¿ ¨ ¥®²°¨¶ ²¥«¼® ®¯°¥¤¥«¥ ¿ ¬ ²°¨¶ , Q�N (0) = 0. �®ª ¦¥¬, ·²® ¥¥ ° £ ° ¢¥ mN .� ²°¨¶  BTN (� ) = �e1(� )Im; e2(� )Im; : : : ; eN (� )Im� ¨¬¥¥² m ¥§ ¢¨±¨¬»µ ±²°®ª ¨ ¥¥ ° §¬¥°®±²¼° ¢  m � mN . � ²°¨¶  S�(� ) | ±¨¬¬¥²°¨·¥±ª ¿ ¨ ¯®«®¦¨²¥«¼® ®¯°¥¤¥«¥ ¿, ².¥. S�(� ) = ST�(� ) ¨¤«¿ «¾¡®£® m-¬¥°®£® ¢¥ª²®°  x(� ) 2 L2�[0; t]� ±ª «¿°®¥ ¯°®¨§¢¥¤¥¨¥ (x; S�x)0 > c kxk20, ¨«¨ ¢ ¨²¥-£° «¼®© ´®°¬¥: tZ0 xT(� )S�(� )x(� ) d� > c tZ0 xT(� )xT(� ) d�; £¤¥ c | ¯®«®¦¨²¥«¼ ¿ ª®±² ² . �§ ±¢®©±²¢¬ ²°¨¶» BN ±«¥¤³¥², ·²® tZ0 BN (� )BTN (� ) d� = QN (t) ¨¬¥¥² ¯®°¿¤®ª mN ¨ ¥¥ ° £ ¯°¨ t > 0 ° ¢¥ mN ,² ª ª ª ¤«¿ i; j = 1; 2; : : : ; N ¢»¯®«¥® TZ0 ei(�)ej(�) d� = (0 ¯°¨ i 6= j;1 ¯°¨ i = j:



¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 381�¬¥¥¬ QN (T ) = ImN , ².¥. ±³¹¥±²¢³¥² ®£° ¨·¥ ¿ ®¡° ² ¿ ¬ ²°¨¶  Q�1N (t); t > 0; QN (t) | ±¨¬¬¥-²°¨·¥±ª ¿ ¬ ²°¨¶ . �²¬¥²¨¬, ·²® ®¡° ² ¿ ¬ ²°¨¶  S�1� (� ), ª ª ¨ ¬ ²°¨¶  S�(� ), ¯®«®¦¨²¥«¼® ®¯°¥-¤¥«¥ .� ±±¬®²°¨¬ ¡¨«¨¥©³¾ ´®°¬³ zTQ�N (t)z = tZ0 zTBN (� )S�1� (� )BTN (� )z d�; £¤¥ z | ¯°®¨§¢®«¼»©¢¥ª²®° ¨§ EmN ¨ BTN (� )z | m-¬¥°»© ¢¥ª²®° ¨§ L2�[0; t]�. �®«®¦¨¬ y(� ) = BTN (� )z, y(� ) 2 L2�[0; t]�.T®£¤  ¨¬¥¥¬ zTQ�N (t)z = tZ0 yT(� )S�1� (� )y(� ) d� > c1 tZ0 yT(� )y(� ) d� == c1 tZ0 zTBN (� )BN (� )z d� = c1zT tZ0 BN (� )BN (� ) d� z = c1 zTQN (t)z:�²® ¯®«®¦¨²¥«¼® ®¯°¥¤¥«¥ ¿ ª¢ ¤° ²¨· ¿ ´®°¬  ¢ EmN . � ª¨¬ ®¡° §®¬, ¨¬¥¥² ¬¥±²® ¥° ¢¥±²¢®zTQ�N (t)z > c1zTQNz > 0; ¬ ²°¨¶  Q�N (t) ¯°¨ ´¨ª±¨°®¢ »µ t > 0 ¨ � > 0 ¯®«®¦¨²¥«¼® ®¯°¥¤¥-«¥  ª ª ¬ ²°¨¶  ¯®«®¦¨²¥«¼®© ª¢ ¤° ²¨·®© ´®°¬» ¢ EmN . �«¥¤®¢ ²¥«¼®, ±³¹¥±²¢³¥² ®£° ¨·¥ ¿®¡° ² ¿ ¬ ²°¨¶  Q�1�N (t), ·²® ¨ ²°¥¡®¢ «®±¼ ¤®ª § ²¼.�®£¤  ³° ¢¥¨¥ (10) ¬®¦® § ¯¨± ²¼ ±«¥¤³¾¹¨¬ ®¡° §®¬:FTN (t)LN �AN + Q�1�N (t)��1 = tZ0 h�N (t; � )BTN (� ) d�: (11)� [12] ¯®ª § ®, ·²® ¢»° ¦¥¨¥h�N (t; � ) = �(t� � )FTN (t)LN �AN + Q�1�N (t)��1Q�1�N (t)BN (� )S�1� (� ); �(t� � ) = (1; ¥±«¨ � 6 t;0; ¥±«¨ � > t; (12)¿¢«¿¥²±¿ °¥¸¥¨¥¬ ³° ¢¥¨© (11) ¨ (8), ¨ ¯°¨ N !1 ±²°¥¬¨²±¿ ª °¥¸¥¨¾ ³° ¢¥¨¿ (4).5. �³¬ ¢  ¡«¾¤¥¨¿µ ®²±³²±²¢³¥². �¥£³«¿°¨§¨°®¢ ®¥ ³° ¢¥¨¥ �¨¥° {�®¯´  ¢ ½²®¬ ±«³-· ¥ ¡³¤¥² ¨¬¥²¼ ¢¨¤ Kx(t; �)CT(�) = tZ0 h�(t; � )C(� )Kx(�; �)CT(�) d� + �h�(t; �): (13)�®£¤  S�(� ) = �Im, S�1� (� ) = 1� Im, Q�N (t) = 1� QN (t), Q�1�N (t) = �Q�1N (t) ¨ ³° ¢¥¨¥ ¤«¿ ®¯°¥¤¥«¥¨¿¯°¨¡«¨¦¥®£® § ·¥¨¿ ¨¬¯³«¼±®© ¯¥°¥µ®¤®© ¬ ²°¨¶» ´¨«¼²°  ¯°¨¨¬ ¥² ¢¨¤K1N (t; �) = tZ0 h�N (t; � )KN (�; �) d� + �h�N (t; �): (14)�±¯®«¼§³¿ ¢»° ¦¥¨¿ ¤«¿ KN (�; �) ¨ K1N (t; �), ¯®«³·¨¬FTN (t)LNBN (�) = tZ0 h�NBTN (� ) d� ANBN (�) + �h�N (t; �): (15)� «¨²¨·¥±ª®¥ °¥¸¥¨¥ (15) § ¤ ¥²±¿ ±®®²®¸¥¨¥¬h�N (t; � ) = �(t� � )FTN (t)LN �AN + �Q�1N (t)��1Q�1N (t)BN (� ): (16)� ©¤¥¬ ¢¥«¨·¨³ g�N (t; � ) = � @h�N (t; � )@� . �«¿ ½²®£® ¤¨´´¥°¥¶¨°³¥¬ ¯® � ¢»° ¦¥¨¥ (16) ¨  µ®-¤¨¬ g�N (t; � ) = ���(t � � )FTN (t)LNn�AN + �Q�1N (t)��1Q�1N (t)o2BN (� ): (17)



382 ¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 106. �«³· © ¡¥«®£® ¢»°®¦¤¥®£® ¸³¬ . �¨´´¥°¥¶¨°³¿ ¯® � ³° ¢¥¨¥ (9), ¨¬¥¥¬0 = tZ0 @h�N (t; � )@� BTN (� )ANBN (�) d� + @h�N (t; �)@� S�(�) + h�N (t; �):�¡®§ ·¨¬ g�N (t; � ) = @h�N (t; � )@� S�(� ). �®£¤ �h�N (t; �) = tZ0 g�N (t; � )S�1� (� )BTN (� ) d� ANBN (�) + g�N(t; � ): (18)�®¤±² ¢«¿¿ ¢ (18) § ·¥¨¥ h�N (t; �) ¨§ (12), ¯®«³·¨¬�FTN (t)LN �AN +Q�1�N (t)��1Q�1�N (t)BN (�)S�1� (�) = tZ0 g�N (t; � )S�1� (� )BTN (� ) d� ANBN (�) + g�N (t; � ): (19)�¨´´¥°¥¶¨°³¥¬ ¯® � ¢»° ¦¥¨¥ (12) ¨ ³·¨²»¢ ¿, ·²®@S�(� )@� = Im; @S�1� (� )@� = �S�1� (� ) @S�(� )@� S�1� (� ) = �S�2� (� );@Q�N (t)@� = @@� tZ0 BN (� )S�1� (� )BNT(� ) d� = � tZ0 BN (� )S�2� (� )BNT(� ) d� = �R�N (t);@Q�1�N (t)@� = �Q�1�N (t) @Q�N (t)@� Q�1�N (t) = Q�1�N (t)R�N (t)Q�1�N (t);@�AN + Q�1�N (t)�@� = @Q�1�N (t)@� = Q�1�N (t)R�N (t)Q�1�N (t); µ®¤¨¬@h�N (t; � )@� =��(t � � )FTN (t)LN �AN +Q�1�N (t)��1Q�1�N (t)nR�N (t)Q�1�N (t)�AN + Q�1�N (t)��1Q�1�N (t)BN (� )��R�N (t)Q�1�N (t)BN (� ) +BN (� )S�1� (� )oS�1� (� ):�²±¾¤  ±«¥¤³¥², ·²®g�N (t; � ) =��(t � � )FTN (t)LN �AN + Q�1�N(t)��1Q�1�N(t)nR�N (t)Q�1�N (t)�AN +Q�1�N (t)��1 ��Q�1�N (t)BN (� ) �R�N (t)Q�1�N (t)BN (� ) +BN (� )S�1� (� )o: (20)�»° ¦¥¨¥ (20) ¿¢«¿¥²±¿ °¥¸¥¨¥¬ (19), ·²® «¥£ª® ¯°®¢¥°¿¥²±¿ ¯®¤±² ®¢ª®©.�¥¯¥°¼ ¯®ª ¦¥¬, ·²® °¥¸¥¨¥ g�N (t; � ) ³° ¢¥¨¿ (18) ¯°¨ N !1 ±²°¥¬¨²±¿ ª °¥¸¥¨¾ ³° ¢¥¨¿�h�(t; �) = tZ0 g�(t; � )S�1� (� )C(� )Kx(�; �)CT(�) d� + g�(t; �); (21)ª®²®°®¥ ¡»«® ¯®«³·¥® ¨§ ³° ¢¥¨¿ (4) ¤¨´´¥°¥¶¨°®¢ ¨¥¬ ¥£® ¯® � ¨ ¢¢¥¤¥¨¥¬ ¬ ²°¨¶»-´³ª¶¨¨g�(t; �) = @h�(t; �)@� S�(�).�° ¢¥¨¥ (18) ¬®¦® § ¯¨± ²¼ ¢ ´®°¬¥�h�N (t; �) = tZ0 g�N (t; � )KN (�; �) d� + g�N (t; �): (22)



¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 383�¢¥¤¥¬ ®¡®§ ·¥¨¿: f � C(�)Kx(t; �)z; u � hT�(t; � )z; Au � tZ0 C(�)Kx(�; �)CT(� )hT�(t; � )z d�; v � gT�(t; � )z,fN � �K1N (t; �)�Tz; uN � hT�N (t; � )z; vN � gT�N (t; � )z; ANuN � tZ0 KN (�; �)hT�N (t; � )z d� , £¤¥ z | ¯°®¨§-¢®«¼»© ½«¥¬¥² ¨§ En.�° ¢¥¨¿ (21) ¨ (22) ¢ ®¯¥° ²®°®© ´®°¬¥ ¡³¤³² ±®®²¢¥²±²¢¥® ¨¬¥²¼ ¢¨¤� u = Av + v; (23)� uN = ANvN + vN : (24)�²¬¥²¨¬, ·²® ±³¹¥±²¢³¾² ®£° ¨·¥»¥ ®¯¥° ²®°» B � [A + I]�1, BN � [AN + I]�1. � ±±¬®²°¨¬³° ¢¥¨¥ g = ANu+Iu; £¤¥ g| ¯°®¨§¢®«¼»© ¢¥ª²®° ¨§ L2�[0; t]�. �²® ³° ¢¥¨¥ ¬®¦® § ¯¨± ²¼ ¢ ¢¨¤¥(I+A)u+(AN �A)u = g. �¯¥° ²®° BN ¬®¦® ¯°¥¤±² ¢¨²¼ ±«¥¤³¾¹¨¬ ®¡° §®¬: BN = �I�B(AN �A)��1B.�¥©±²¢¨²¥«¼®, ° ±±¬®²°¨¬ ®¯¥° ²®° �I � B(AN � A)�. �®£¤ I � B(AN �A) = I � BAN + BA = I � BAN + BA+ B � B == I � B(A + I) + B(AN + I) = B(AN + I)¨, ±«¥¤®¢ ²¥«¼®, �B(AN + I)��1 = (AN + I)�1B�1. �²±¾¤  ¯®«³· ¥¬, ·²® BN = �I � B(AN �A)��1B.�¬¥¥¬ B(AN �A) 6 kBk kAN � Ak ! 0 ¯°¨ N !1 (¯® ¯®±²°®¥¨¾ ®¯¥° ²®°®¢ A ¨ AN ).�»¡¥°¥¬ N ² ª¨¬, ·²®¡» B(AN �A) ¡»«  ¬¥¼¸¥ 1. �®£¤  ®¯¥° ²®° �I �B(AN �A)��1 ¿¢«¿¥²±¿±³¬¬®© °¿¤  [10]�I � B(AN �A)��1 = I + �B(AN �A)� + �B(AN � A)�2 + : : :+ �B(AN �A)�k + : : :¨, ±«¥¤®¢ ²¥«¼®, BNg = (AN + I)�1g = �I � B(AN � A)��1Bg = 1Xk=0�B(AN � A)�kBg.�®£¤  ®·¥¢¨¤®, ·²® ¯°¨ N !1 ¢¥°  ®¶¥ª kBNg � Bgk0 = � 1Xk=0�B(AN �A)�k � I�Bg0 = � 1Xk=1�B(AN �A)�k�Bg0 66 1Xk=1B(AN � A)k kBk k g k0 = B(AN � A)1� B(AN �A) kBk k g k0 ! 0:�¥¯¥°¼ ¯®ª ¦¥¬, ·²® kvN � vk0 ! 0 ¯°¨ N ! 1, £¤¥ u | °¥¸¥¨¥ ³° ¢¥¨¿ (23). �¥©±²¢¨²¥«¼®,¯°¨ N !1 ¨¬¥¥¬kvN � vk0 = (AN + I)�1uN � (A + I)�1u0 = kBNuN � Buk0 == kBNuN � BNu+ BNu� Buk0 6 kBNk kuN � uk0 + kBNu� Buk0 ! 0;² ª ª ª kuN � uk0 ! 0 ¯°¨ N !1 [12].�²±¾¤  ±«¥¤³¥², ·²® ¯°¨ ¯°®¨§¢®«¼®¬ z 2 En ¯®±«¥¤®¢ ²¥«¼®±²¼ gT�N (t; � )z ! gT�(t; � )z ¯°¨ N !1;²®£¤  ¯®±«¥¤®¢ ²¥«¼®±²¼ ¯°¨¡«¨¦¥»µ °¥¸¥¨© ³° ¢¥¨¿ (24) ±²°¥¬¨²±¿ ¯°¨ N ! 1 ª °¥¸¥¨¾³° ¢¥¨¿ (21).�² ª,  ©¤¥» ¯°¨¡«¨¦¥»¥ °¥¸¥¨¿ ³° ¢¥¨© (4) ¨ (5) ª ª ¢ ±«³· ¥ ²®·»µ  ¡«¾¤¥¨©, ² ª ¨¯°¨  «¨·¨¨ ¢»°®¦¤¥®£® ¡¥«®£® ¸³¬ , ª®²®°»¥ ¬®¦® ¨±¯®«¼§®¢ ²¼ ¯°¨ ¢»¡®°¥ ¯ ° ¬¥²°  °¥£³«¿°¨-§ ¶¨¨ ¯® ª°¨²¥°¨¿¬ ª¢ §¨®¯²¨¬ «¼®±²¨ ¨ ®²®¸¥¨¿.������ ����������1. �¨µ®®¢ �.�., �°±¥¨ �.�. �¥²®¤» °¥¸¥¨¿ ¥ª®°°¥ª²»µ § ¤ ·. �.: � ³ª , 1986.2. �®°®§®¢ �.�. �¥£³«¿°»¥ ¬¥²®¤» °¥¸¥¨¿ ¥ª®°°¥ª²® ¯®±² ¢«¥»µ § ¤ ·. �.: � ³ª . 1987.3. �®°®§®¢ �.�., �°¥¡¥¨ª®¢�.�.�¥²®¤» °¥¸¥¨¿ ¥ª®°°¥ª²® ¯®±² ¢«¥»µ § ¤ ·. �«£®°¨²¬¨·¥±ª¨©  ±¯¥ª².�.: �§¤-¢® �®±ª. ³-² , 1992.



384 ¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 104. �¥«®¢ �.�., �¨¤¥ª® �.�. ¨ ¤°. � ²¥¬ ²¨·¥±ª®¥ ®¡¥±¯¥·¥¨¥ ±«®¦®£® ½ª±¯¥°¨¬¥² . �¡° ¡®²ª  ¨§¬¥°¥¨©¯°¨ ¨±±«¥¤®¢ ¨¨ ±«®¦»µ ±¨±²¥¬. �. 1. �¨¥¢: � ³ª®¢  ¤³¬ª , 1982.5. �®«®± �.�., �®«®± �.�. �¥²®¤» «¨¥©®© ®¯²¨¬ «¼®© ´¨«¼²° ¶¨¨. �.: �§¤-¢® �®±ª. ³-² , 2000.6. �¥®®¢ �.�. � ®¡®±®¢ ¨¾ ¢»¡®°  ¯ ° ¬¥²°  °¥£³«¿°¨§ ¶¨¨ ¯® ª°¨²¥°¨¾ ª¢ §¨®¯²¨¬ «¼®±²¨ ¨ ®²®¸¥-¨¿ // �³°. ¢»·¨±«. ¬ ²¥¬. ¨ ¬ ²¥¬. ´¨§¨ª¨. 1978. 18, Â 6. 1363{1376.7. �®¡®«¥¢ �.�. �¥ª®²®°»¥ ¯°¨¬¥¥¨¿ ´³ª¶¨® «¼®£®   «¨§  ¢ ¬ ²¥¬ ²¨·¥±ª®© ´¨§¨ª¥. �.: � ³ª , 1988.8. �«¼¡¥°² �. �¥£°¥±±¨¿, ¯±¥¢¤®¨¢¥°±¨¿ ¨ °¥ª³°°¥²®¥ ®¶¥¨¢ ¨¥. �.: � ³ª , 1977.9. �¿¸ª® �.�., �¨¤¥ª® �.�., �¨²°¨¶ª¨© �.�. �¨«¼²° ¶¨¿ ¸³¬®¢. �¨¥¢: � ³ª®¢  ¤³¬ª , 1979.10. �¾±²¥°¨ª �.�., �®¡®«¥¢ �.�. �«¥¬¥²» ´³ª¶¨® «¼®£®   «¨§ . �.: � ³ª , 1965.11. �³£ ·¥¢ �.�., �¨¨¶» �.�. �²®µ ±²¨·¥±ª¨¥ ¤¨´´¥°¥¶¨ «¼»¥ ±¨±²¥¬». �.: � ³ª , 1985.12. �®«®± �.�., �®«®± �.�.� ¯°¨¡«¨¦¥®-  «¨²¨·¥±ª®¬ °¥¸¥¨¨ ®¤®© § ¤ ·¨ ´¨«¼²° ¶¨¨ // �»·¨±«¨²¥«¼»¥¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2008. 9. 332{337. �®±²³¯¨«  ¢ °¥¤ ª¶¨¾10.09.2009


