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 �.�. �á¨ä-§ ¤¥imi�uni.udm.ru�Ǒ��������� ������������ ���������Ǒ��������� ������������ Ǒ��������Ǒ�������������� ��Ǒ��«îç¥¢ë¥ á«®¢ : ã¯à ¢«ï¥¬ ï â¥à¬®ï¤¥à­ ï à¥ ªæ¨ï, ¤¨­ ¬¨ç¥áª¨¥¯à®æ¥ááë á à á¯à¥¤¥«¥­­ë¬¨ ¯ à ¬¥âà ¬¨, ®¯â¨¬ «ì­ ï áâ ¡¨«¨§ æ¨ï,á®£« á®¢ ­­®áâì.Abstra
t. The invention of the 
ontrollable thermonu
lear rea
tion wasone of the most a
tual problems of the XX 
entury. In this work even thesimplest model of the optimum stabilization shows that the invention ofthe 
losed 
ontrollable dynami
 system with reverse motion allows us toa
hieve the point in the most e�e
tive way.� à ¡®â¥ à áá¬ âà¨¢ îâáï § ¤ ç¨ ®¯â¨¬ «ì­®© áâ ¡¨«¨§ -æ¨¨ «¨­¥©­ëå ã¯à ¢«ï¥¬ëå ¤¨­ ¬¨ç¥áª¨å ¯à®æ¥áá®¢ ¯ à ¡®«¨-ç¥áª®£® â¨¯ , ¢ ¯à¥¤¯®«®�¥­¨¨, çâ® à á¯à¥¤¥«¥­­®¥ ã¯à ¢«¥­¨¥¨ £à ­¨ç­ë¥ ã¯à ¢«¥­¨ï «¨­¥©­® § ¢¨áïâ ®â ­ ¡«î¤ ¥¬ëå ¯ à -¬¥âà®¢. �ä®à¬ã«¨à®¢ ­® ®á­®¢­®¥ ãâ¢¥à�¤¥­¨¥ ®¡ ®¯â¨¬ «ì­®©áâ ¡¨«¨§ æ¨¨, ¯®«ãç¥­­®¥ á ¯®¬®éìî ¢â®à®£® ¬¥â®¤  �ï¯ã­®¢  ¨¢ à¥§ã«ìâ â¥ ­ ©¤¥­ë ¤®áâ â®ç­ë¥ ãá«®¢¨ï à §à¥è¨¬®áâ¨ § ¤ -ç¨ ® áâ ¡¨«¨§ æ¨¨ ¤«ï «¨­¥©­ëå á¨áâ¥¬ ¯ à ¡®«¨ç¥áª®£® â¨¯ .�â® ãâ¢¥à�¤¥­¨¥ ¤®¯®«­ï¥â á®®â¢¥âáâ¢ãîé¨¥ à¥§ã«ìâ âë à ¡®â[1, 2℄ ¨ ®â«¨ç ¥âáï ®â íâ¨å à¥§ã«ìâ â®¢ ¯à¨áãâáâ¢¨¥¬ á¥­á®à­®£®­ ¡«î¤ â¥«ï (á¬. ­¨�¥).� áá¬®âà¨¬ ã¯à ¢«ï¥¬ë© ¤¨­ ¬¨ç¥áª¨© ¯à®æ¥áá á à á¯à¥¤¥-«¥­­ë¬¨ ¯ à ¬¥âà ¬¨, ª®â®àë© ¢ ®¡« áâ¨
 = f0 6 x 6 1; t0 6 t <1g107



®¯¨áë¢ ¥âáï äã­ªæ¨¥© q(x; t); ã¤®¢«¥â¢®àïîé¥© ¢­ãâà¨ ®¡« áâ¨®á­®¢­®¬ã ãà ¢­¥­¨î�q�t = a(x; t)�2q�x2 + b(t)u(x; t); (x; t) 2 
; (1)£à ­¨ç­ë¬ ¨ ­ ç «ì­ë¬ ãá«®¢¨ï¬q(0; t) = v0(t); q(1; t) = v1(t); t 2 R+ := [0;+1); (2)q(x; 0) = '(x); x 2 I := [0; 1℄; (3)£¤¥ a(x; t) > Æ > 0 ¯à¨ (x; t) 2 
;limx!0+ a(x; t) = b0(t); limx!1� a(x; t) = b1(t);b(�); b0(�); b1(�) 2 C(R+):�ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® '(�) 2 KC(I); £¤¥ KC(I) | ¯à®-áâà ­áâ¢® ªãá®ç­® ­¥¯à¥àë¢­ëå äã­ªæ¨© ­  ®âà¥§ª¥ I; ¢ ª -ç¥áâ¢¥ à á¯à¥¤¥«¥­­ëå ã¯à ¢«¥­¨© u(x; t) ¤®¯ãáª îâáï «î¡ë¥äã­ªæ¨¨ ¨§ KC(
); £à ­¨ç­ë¥ ã¯à ¢«ïîé¨¥ äã­ªæ¨¨ v0(t) ¨v1(t) ¯à¨­ ¤«¥� â KC(R+):�¥è¥­¨¥ § ¤ ç¨ (1) { (3) ¯à¨ ä¨ªá¨à®¢ ­­ëå u(x; t); v0(t) ¨v1(t) ¯®­¨¬ ¥âáï ¢ ª« áá¨ç¥áª®¬ á¬ëá«¥ ª ª í«¥¬¥­â ¯à®áâà ­-áâ¢  C(
) \KC2;1(
); £¤¥KC2;1(
) = �q 2 C(
): �q�x 2 C(
); �q�t ; �2q�x2 2 KC(
)� :�¤¥áì äã­ªæ¨¨ u(x; t); v0(t) ¨ v1(t) ¬®£ãâ âà ªâ®¢ âìáï ª ªã¯à ¢«¥­¨ï ¨«¨ ª ª § ¤ ­­ë¥ ä¨ªá¨à®¢ ­­ë¥ äã­ªæ¨¨. �á«¨u(x; t) | à á¯à¥¤¥«¥­­®¥ ã¯à ¢«¥­¨¥,   v0(t) ¨ v1(t) | ä¨ª-á¨à®¢ ­­ë¥ äã­ªæ¨¨, â® § ¤ çã ã¯à ¢«¥­¨ï ¤«ï ¤¨­ ¬¨ç¥áª®-£® ¯à®æ¥áá  (1) { (3) ¡ã¤¥¬ ®¡®§­ ç âì ç¥à¥§ Tu; ¥á«¨ v0(t) ¨v1(t) | £à ­¨ç­ë¥ ã¯à ¢«¥­¨ï,   u(x; t) | § ¤ ­­ ï ä¨ªá¨à®-¢ ­­ ï äã­ªæ¨ï, â® ¡ã¤¥¬ ¨á¯®«ì§®¢ âì ®¡®§­ ç¥­¨¥ Tv; ¥á«¨u(x; t); v0(t) ¨ v1(t) | ã¯à ¢«ïîé¨¥ äã­ªæ¨¨, â® á®®â¢¥âáâ¢ã-îéãî § ¤ çã ã¯à ¢«¥­¨ï ¡ã¤¥¬ ®¡®§­ ç âì Tuv:108



Ǒ®¤ ¢ëå®¤®¬ ¤¨­ ¬¨ç¥áª®£® ¯à®æ¥áá  ¡ã¤¥¬ ¯®­¨¬ âì äã­ª-æ¨î á¥­á®à­®£® ­ ¡«î¤¥­¨ïy(t) = 
(t)q(x(t); t); x(t) 2 I; t 2 R+ ; (4)¯à¥¤®áâ ¢«ïîéãî ­ ¬ ¤®áâ®¢¥à­ãî ¨­ä®à¬ æ¨î ® â¥ªãé¥¬ á®-áâ®ï­¨¨ ¯à®æ¥áá  ¢ ª �¤ë© ¬®¬¥­â ¢à¥¬¥­¨ t: �¤¥áì ­¥¯à¥àë¢-­ë¥ äã­ªæ¨¨ t! 
(t) ¨ t! x(t) § ¤ ­ë, 
(t) > 0; x(t) 2 [0; 1℄;¨ á ä¨§¨ç¥áª®© â®çª¨ §à¥­¨ï äã­ªæ¨ï t ! x(t) ¯à¥¤áâ ¢«ï-¥â ¯à®áâà ­áâ¢¥­­ãî ª®®à¤¨­ âã ­ £à¥¢ ¥¬®£® áâ¥à�­ï ¢ ¬®-¬¥­â ¢à¥¬¥­¨ t; ¢ ª®â®à®© ¯à®¨áå®¤¨â § ¬¥à å à ªâ¥à¨áâ¨ª¨
(t)q(x(t); t); ¯à®¯®àæ¨®­ «ì­®© â¥¬¯¥à âãà¥ q(x(t); t) ­ £à¥¢ -¥¬®£® áâ¥à�­ï.� áá¬ âà¨¢ ¥¬ ï §¤¥áì § ¤ ç  Tuv ®¡ ®¯â¨¬ «ì­®© áâ ¡¨«¨-§ æ¨¨ á®áâ®¨â ¢ â®¬, çâ®¡ë ­ ©â¨ â ª¨¥ ã¯à ¢«¥­¨ïbu(x; t) = bU(x; t)y(t); bv0(t) = bV0(t)y(t) ¨ bv1(t) = bV1(t)y(t); (5)¯à¨ ª®â®àëå âà¨¢¨ «ì­®¥ à¥è¥­¨¥ q � 0 ¡ë«® ¡ë  á¨¬¯â®â¨ç¥-áª¨ ãáâ®©ç¨¢ë¬ ¨ äã­ªæ¨®­ « J(0; q(�; �)); £¤¥J(#; q(�; �)) = Z 1# (J1(t; q(�; �)) + J2(t; u(�; �)) + J3(t; v0(t); v1(t))) dt;J1(t; q(�; �)) = Z 10 �(x; t)q2(x; t) dx;J2(t; u(�; �)) = Z 10 �(x; t)u2(x; t) dx;J3(t; v0; v1) = � 00(t)v20 + 2� 01(t)v0v1 + �11(t)v21 ;¯à¨­¨¬ « ­ ¨¬¥­ìè¥¥ ¢®§¬®�­®¥ §­ ç¥­¨¥. �¤¥áì �(x; t) > 0;�(x; t) 6� 0; �(x; t) > 0; �(x; t) 6� 0; J3(t; v0; v1) > 0 ¤«ï ¢á¥åv20 + v21 > 0 ¨ ¢á¥å t > 0; ¯à¨ç¥¬ J3(t; v0; v1) 6� 0; t > 0:� ¥ ® à ¥ ¬   1. Ǒãáâì ¤«ï ­ ç «ì­®-ªà ¥¢®© § ¤ ç¨ Tuváãé¥áâ¢ãîâ äã­ªæ¨®­ « �ï¯ã­®¢  L : R+ � KC2;1(
) ! R ¨109



¤®¯ãáâ¨¬ë¥ ã¯à ¢«¥­¨ï (5), ã¤®¢«¥â¢®àïîé¨¥ á«¥¤ãîé¨¬ ãá«®-¢¨ï¬: ) äã­ªæ¨®­ « L ®¯à¥¤¥«¥­­® ¯®«®�¨â¥«¥­, â. ¥. L(t; q(�; �))>0;¯à¨ç¥¬ L(t; q(�; �)) = 0 «¨èì ¯à¨ q(x; t) � 0;¡) á¯à ¢¥¤«¨¢® à ¢¥­áâ¢® M(t; bq(�; �)) = 0; £¤¥ bq(�; �) | à¥è¥­¨¥§ ¤ ç¨ (1) { (3) ¯à¨ ã¯à ¢«¥­¨ïå (5),M(t; q(�; �)) = dL(t; q(�; �))dt ���q=q(�;�)+J(t; q(�; �))| ¯®«­ ï ¯à®¨§¢®¤­ ï äã­ªæ¨®­ «  L ­  à¥è¥­¨¨q(t; x) = q(t; x; u(�; �); v0(�); v1(�))§ ¤ ç¨ (1) { (3) ¯à¨ ã¯à ¢«¥­¨ïå u(�; �); v0(�); v1(�);¢) ¤«ï «î¡ëåu(x; t) = U(x; t)y(t); v0(t) = V0(t)y(t) ¨ v1(t) = V1(t)y(t) (6)á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢® M(t; q(�; �)) > 0:�®£¤  ã¯à ¢«¥­¨ï (5) ï¢«ïîâáï à¥è¥­¨¥¬ § ¤ ç¨ Tuv ®¡®¯â¨¬ «ì­®© áâ ¡¨«¨§ æ¨¨ ¨ ¨¬¥¥â ¬¥áâ® à ¢¥­áâ¢®L(#; bq(�; �)) = infU;V0;V1 J(#; q(�; �));£¤¥ ­¨�­ïï £à ­ì ¡¥à¥âáï ¯® ¢á¥¬ ã¯à ¢«¥­¨ï¬ ¢¨¤  (6).�­ «®£¨ç­ë¥ ãâ¢¥à�¤¥­¨ï ¨¬¥îâ ¬¥áâ® ¤«ï § ¤ ç Tu ¨ Tv:� � �1. �ãâª®¢áª¨© �. �. �¥â®¤ë ã¯à ¢«¥­¨ï á¨áâ¥¬ ¬¨ á à á¯à¥¤¥«¥­­ë-¬¨ ¯ à ¬¥âà ¬¨. �.: � ãª , 1975. 568 á.2. �£®à®¢ �.�. �¯â¨¬ «ì­®¥ ã¯à ¢«¥­¨¥ â¥¯«®¢ë¬¨ ¨ ¤¨ääã§¨®­­ë-¬¨ ¯à®æ¥áá ¬¨. �.: � ãª , 1978. 464 á.110


