
46 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 1������������ 537.86:519.2; 537.876.23:551.510��������������� ���������� ����� ������ ������ ���������� �� ������ ��� ����������������������������� ������. �. �®«®£¤¨, �. �. �ãá¥¢(ª ä¥¤à  ä¨§¨ª¨  â¬®áä¥àë)�®ª § ®, çâ® ¢®§¬®¦® ¯®«ãç¨âì ¯à®áâà áâ¢¥ë¥ áâ â¨áâ¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ á«ãç ©-®-¥®¤®à®¤ëå áà¥¤ ¯ãâ¥¬ ãáà¥¤¥¨ï ¢¤®«ì ¯àï¬®© «¨¨¨ ¯à®¨§¢®«ì®£®  ¯à ¢«¥¨ï ¢¬¥áâ®ãáà¥¤¥¨ï ¯® ®¡ê¥¬ã. �¥¬ á ¬ë¬  ©¤¥® ®¢®¥ à¥è¥¨¥ ¯à®¡«¥¬ë ¯à®áâà áâ¢¥®© íà£®¤¨ç®áâ¨.�®ª § ®, çâ® â®«ìª® ¯à¨ ¯®áâ®ï®© áª®à®áâ¨ ¯¥à¥¬¥é¥¨ï áà¥¤ë ¨§¬¥à¥¨¥ ¢à¥¬¥ëå áà¥¤¨å¯®§¢®«ï¥â  å®¤¨âì ¯à®áâà áâ¢¥ë¥ áâ â¨áâ¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨. �¥§ã«ìâ âë ¯à¥¤áâ ¢«ïîâ¨â¥à¥á ¤«ï ®¡à ¡®âª¨  âãàëå ¤ ëå, ¯®«ãç¥ëå ¯à¨ à á¯à®áâà ¥¨¨ ¢®« à §®© ¯à¨à®¤ë(¨ ç áâ®âë) ¢ à §«¨çëå á«®ïå  â¬®áä¥àë,   â ª¦¥ ¢ ®ª¥ ¥.� à ¤¨®ä¨§¨ç¥áª¨å ¨ £¥®ä¨§¨ç¥áª¨å § ¤ ç å, ®¯¨-áë¢ îé¨å à á¯à®áâà ¥¨¥ à §«¨çëå ¢®« ¢ á«ã-ç ©®-¥®¤®à®¤ëå áà¥¤ å, ¢®§¨ª ¥â ¯à®¡«¥¬ ¯à®áâà áâ¢¥®© íà£®¤¨ç®áâ¨. �â® á¢ï§ ® á ¥®¡-å®¤¨¬®áâìî ¯®«ãç¨âì áâ â¨áâ¨ç¥áªãî ¨ä®à¬ æ¨î¯® ®¤®© ¯à®áâà áâ¢¥®© à¥ «¨§ æ¨¨, çâ® ¤¨ªâã¥â-áï ¥¯®¢â®à¨¬®áâìî  âãà®£® íªá¯¥à¨¬¥â . �¬¥áâ-® ¯®¤ç¥àªãâì, çâ® ¯à¨ ¨áá«¥¤®¢ ¨¨ ¯à®áâà -áâ¢¥®© íà£®¤¨ç®áâ¨ ¯®ï¢«ïîâáï âàã¤®áâ¨ ¬ -â¥¬ â¨ç¥áª®£® å à ªâ¥à , ®¡ãá«®¢«¥ë¥ âà¥¬ï ª®-®à¤¨ â ¬¨. �ª ¦¥¬ â ª¦¥, çâ®, ª ª ¯à ¢¨«®, ¤«ï¯®«ãç¥¨ï ¯à®áâà áâ¢¥ëå ¤ ëå ¨á¯®«ì§ãîâáï¢à¥¬¥ë¥ å à ªâ¥à¨áâ¨ª¨ ¯à¨ ¢¢¥¤¥¨¨ ¥ª®â®àëå¤®¯ãé¥¨© (£¨¯®â¥§) [1, 2]. �â®, ¯®-¢¨¤¨¬®¬ã, ¬®¦¥âã¬¥ìè¨âì â®ç®áâì ¢ ¨â¥à¯à¥â æ¨¨ á¢®©áâ¢ áà¥¤ë.�  áâ®ïé¥© à ¡®â¥ ¬ë áâ ¢¨¬ æ¥«ì |  ©â¨ ¡®-«¥¥ ¯à®áâ®¥, ç¥¬ ¢ [3], à¥è¥¨¥ ¯à®¡«¥¬ë ¯à®áâà áâ-¢¥®© íà£®¤¨ç®áâ¨ ¯ãâ¥¬ ¨á¯®«ì§®¢ ¨ï ãáà¥¤¥-¨ï ¢¤®«ì ¯à®¨§¢®«ì®© ¯àï¬®© «¨¨¨. �â® ¯®§¢®-«¨â ¢ ®¯à¥¤¥«¥®¬ á¬ëá«¥ ¯à¨æ¨¯¨ «ì® ¨§¬¥¨âì¯®¤å®¤ ª ®¡à ¡®âª¥ ¯à®áâà áâ¢¥ëå íªá¯¥à¨¬¥-â «ìëå ¤ ëå ¨ áâ¨¬ã«¨à®¢ âì ¨å ¯®«ãç¥¨¥.� áá¬®âà¨¬ áâ â¨áâ¨ç¥áª¨ ®¤®à®¤®¥ á«ãç ©®¥¯®«¥. �ª®æ¥âà¨àã¥¬  è ¨â¥à¥á   ®¤®à®¤®áâ¨¯® ¯à®áâà áâ¢ã, ®¯ãáª ï ¢à¥¬ï t ¢ á®®â¢¥âáâ¢ãîé¨å¢ëª« ¤ª å ¨ ¨¬¥ï, â ª¨¬ ®¡à §®¬, ¯®«¥f(r) = f(x; y; z): (1)�áâ ®¢¨¬áï   áâ â¨áâ¨ç¥áª¨å ¬®¬¥â å ¯¥à¢®£® ¨¢â®à®£® ¯®àï¤ª , ª®â®àë¬¨ ®¯¥à¨àã¥â ª®àà¥«ïæ¨®- ï â¥®à¨ï. �§ ãá«®¢¨ï ®¤®à®¤®áâ¨ ¯®«ï á«¥¤ã¥â,çâ® áà¥¤¥¥ § ç¥¨¥ ¥£® ¨ äãªæ¨ï  ¢â®ª®àà¥«ïæ¨¨¨¬¥îâ ¢¨¤hf(r)i= hf(r+ �r)i= const;B(r1; r2) =B(r2 � r1) =B(x2�x1; y2�y1; z2�z1):(2)�£à ¨ç¨¢ ïáì â®«ìª® ¯à®áâà áâ¢¥®© íà£®¤¨ç-®áâìî, ¯®«ì§ãîâáï £¨¯®â¥§®© [3], çâ® ¤«ï ®¤®à®¤-

ëå ¨ ¯à®áâà áâ¢¥® íà£®¤¨ç¥áª¨å ¯®«¥© áà¥¤¨¥¯®  á ¬¡«î à¥ «¨§ æ¨© úá®¢¯ ¤ îâû á® áà¥¤¨¬¨¯® ¯à®áâà áâ¢ã ¢ á¬ëá«¥ áå®¤¨¬®áâ¨ ¯® ¢¥à®ïâ-®áâ¨ (¨«¨ ¢ áà¥¤¥¬ ª¢ ¤à â¨ç®¬). � íâ®¬ á«ãç ¥á¯à ¢¥¤«¨¢® à ¢¥áâ¢®hf(r)i= f(r)V!1 � limV!1 1V ZV f(r) d3r;£¤¥ ã£«®¢ë¥ áª®¡ª¨ ®¡®§ ç îâ ãáà¥¤¥¨¥ ¯®  -á ¬¡«î à¥ «¨§ æ¨©,   ç¥àâ  | ãáà¥¤¥¨¥ ¯® ®¡ê-¥¬ã V ¯à®áâà áâ¢¥®© ®¡« áâ¨.�ä®à¬ã«¨àã¥¬ ¢§ ¬¥ íâ®£® ¤àã£®¥ ¯à¥¤¯®«®¦¥-¨¥:hf(x; y; z)i= f(x; y; z)L!1 � limL!1 1L LZ0 f(x; y; z) dx;(3)£¤¥ ¨â¥£à¨à®¢ ¨¥ ¢¥¤¥âáï ¢¤®«ì ¯à®¨§¢®«ì®© ¯àï-¬®© «¨¨¨, ¯® ª®â®à®©  ¯à ¢¨¬ ®áì x .�à¥¤¥¥ § ç¥¨¥ ®æ¥ª¨ f(x; y; z)L = fL ¢¤®«ì¯àï¬®© (®á¨ x)   ª®¥ç®¬ ¨â¥à¢ «¥ (0; L) á ¬®ï¢«ï¥âáï á«ãç ©®© ¢¥«¨ç¨®©. �ëç¨á«¨¬ ¥¥ ¬ â¥¬ -â¨ç¥áª®¥ ®¦¨¤ ¨¥ ¨ ¤¨á¯¥àá¨î. �®£¤ hfLi= 1L LZ0 hf(x; y; z)idx== 1L LZ0 dx 1Z�1 f(x; y; z)W1(f) df = hfi;çâ® ¯®§¢®«ï¥â ãâ¢¥à¦¤ âì ¥á¬¥é¥®áâì á¤¥« ®©®æ¥ª¨ ¬ â¥¬ â¨ç¥áª®£® ®¦¨¤ ¨ï. �«ï ¤¨á¯¥àá¨¨¨¬¥¥¬



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü1 47�2 =* 1L2 LZ0 LZ0 f(x1; y; z)f(x2; y; z) dx1dx2+��* 1L LZ0 f(x; y; z) dx+2 == 1L2 LZ0 LZ0 B(x2�x1; 0; 0) dx1dx2: (4)�¤¥áì ¯®¤ ¨â¥£à «®¬ áâ®¨â  ¢â®ª®àà¥«ïæ¨® ïäãªæ¨ï (2). � ª¨¬ ®¡à §®¬, ¨áå®¤ï ¨§ ¢ëà ¦¥¨ï¤«ï ¤¨á¯¥àá¨¨ �2 , ¬®¦® ãâ¢¥à¦¤ âì, çâ® âà¥¡®¢ -¨¥  á¨¬¯â®â¨ç¥áª®© á®áâ®ïâ¥«ì®áâ¨ ®æ¥ª¨ áà¥¤-¥£® § ç¥¨ïlimL!1 1L2 LZ0 LZ0 B(x2�x1; 0; 0) dx1; dx2 = 0 (5)¥áâì ¥®¡å®¤¨¬®¥ ¨ ¤®áâ â®ç®¥ ãá«®¢¨¥ áå®¤¨¬®áâ¨¢ áà¥¤¥¬ ª¢ ¤à â¨ç®¬:l:i:m:L!1 nf(r)L � Df(r)LEo= 0:� á¨«ã ¥à ¢¥áâ¢  �¥¡ëè¥¢  Pn���f(r)L�Df(r)LE��� >> "o 6 �2="2 ãá«®¢¨¥ (5) ï¢«ï¥âáï ¤®áâ â®çë¬ ¤«ïá«ãç ©®© ¢¥«¨ç¨ë f(r)L ¨ ¤«ï áå®¤¨¬®áâ¨ ¯®¢¥à®ïâ®áâ¨: limL!1 ���f(r)L � Df(r)LE��� = 0 (¯® ¢¥à®-ïâ®áâ¨). �«¥¤®¢ â¥«ì®, ãá«®¢¨¥ (5) ¥áâì ãá«®¢¨¥¯à®áâà áâ¢¥®© íà£®¤¨ç®áâ¨ á«ãç ©®£® ¯®«ï (1).�à¨ ¥£® ¢ë¯®«¥¨¨ ¬®¦® áç¨â âì ¢ëà ¦¥¨¥ (3)á¯à ¢¥¤«¨¢ë¬.�ëà ¦¥¨¥ (5) ¬®¦® ã¯à®áâ¨âì, ¥á«¨ á¤¥« âì § -¬¥ã ¯¥à¥¬¥ëå x2 � x1 = � , (x1 + x2)=2 = � ¨¯à®¨â¥£à¨à®¢ âì ¯® � . �®£¤ 1L2 LZ0 LZ0 B(x2�x1; 0; 0) dx1dx2 == 2L LZ0 �1� �L�B(�; 0; 0) d�: (6)�ç¨âë¢ ï [4], çâ®lim�!1 �Z0 �1� x���f(x) dx= 1Z0 f(x) dx; � > 0; (7)¯à¨ L!1 ¢¬¥áâ® (5) ¯®«ãç ¥¬limL!1 1L 1Z�1 B(�; 0; 0) d�= 0: (8)

� ª¨¬ ®¡à §®¬, ¥á«¨  ¢â®ª®àà¥«ïæ¨® ï äãªæ¨ï ¡á®«îâ® ¨â¥£à¨àã¥¬ , â® ®æ¥ª  áà¥¤¥£®  á¨¬¯-â®â¨ç¥áª¨ á®áâ®ïâ¥«ì ,   á«ãç ©®¥ ¯®«¥ (1) ï¢«ï¥â-áï ¯à®áâà áâ¢¥® íà£®¤¨ç¥áª¨¬.�¤ ª® ¢®¯à®á ® ¢®§¬®¦®áâ¨ ãáà¥¤¥¨ï ¢¤®«ì¯àï¬®© «¨¨¨ ¥«ì§ï áç¨â âì ¯®«®áâìî à¥è¥ë¬,¥á«¨ ®áâ ¢¨âì ¡¥§ ¢¨¬ ¨ï § ¢¨á¨¬®áâì ¢¥«¨ç¨ë(4) ®â ¤¢ãå ¤àã£¨å ª®®à¤¨ â. � áá¬®âà¨¬ ¤«ï íâ®£®áà¥¤¥¥, ¯®«ãç¥®¥ ãáà¥¤¥¨¥¬ ¢¤®«ì ¯àï¬®© «¨-¨¨, ª ª äãªæ¨î ª®®à¤¨ â y ¨ z :f(x; y; z)L = 1L LZ0 f(x; y; z) dx= U(y; z): (9)�®§ì¬¥¬ à §®áâì § ç¥¨© íâ®© äãªæ¨¨ ¢ ¤¢ãå,¢®®¡é¥ £®¢®àï, ¯à®¨§¢®«ìëå â®çª å: u = U(y; z)��U(0; 0) . � áá¬®âà¨¬ ¤¨á¯¥àá¨î íâ®© à §®áâ¨ �2u .�¥«¨ç¨  (9) ¡ã¤¥â ¥§ ¢¨á¨¬®© ®â ª®®à¤¨ â y; z¯à¨ L!1 , ¥á«¨ ¢ë¯®«¥® ãá«®¢¨¥limL!1 �2u = 0: (10)�á¯®«ì§ãï (4) ¨ (6),  å®¤¨¬ ¢ëà ¦¥¨¥ ¤«ï ¤¨á¯¥à-á¨¨:�2u = 4L LZ0 �1� �L�[B(�; 0; 0)�B(�; y; z)] d�== a(L)� a(L; y; z):�® ®¯à¥¤¥«¥¨î �2u > 0 ¨, á«¥¤®¢ â¥«ì®,a(L) = 4L LZ0 �1� �L�B(�; 0; 0) d�> a(L; y; z) == 4L LZ0 �1� �L�B(�; y; z) d�:�à¨¬¥ïï (7), ¯®«ãç ¥¬limL!1 a(L) = limL!1 4L 1Z0 B(�; 0; 0) d�;  ¨§ ãá«®¢¨ï íà£®¤¨ç®áâ¨ (8) | limL!1 a(L) = 0 .�á«¥¤áâ¢¨¥ ãá«®¢¨ï a(L)> a(L; y; z) á¯à ¢¥¤«¨¢® à -¢¥áâ¢® limL!1 a(L; y; z) = 0 . � ª¨¬ ®¡à §®¬, ãá«®¢¨¥(10) ¤®ª § ®.� à¥§ã«ìâ â¥ ãâ¢¥à¦¤¥¨¥ (3) á¯à ¢¥¤«¨¢®, â. ¥.¬ â¥¬ â¨ç¥áª®¥ ®¦¨¤ ¨¥ ¤«ï á«ãç ©ëå ¯®«¥© (1)¬®¦® ¯®«ãç âì ¯ãâ¥¬ ãáà¥¤¥¨ï ¢¤®«ì ¯à®¨§¢®«ì-®© ¯àï¬®© «¨¨¨,   ãá«®¢¨¥¬ íà£®¤¨ç®áâ¨ ®â®á¨-â¥«ì® ¬ â¥¬ â¨ç¥áª®£® ®¦¨¤ ¨ï ï¢«ï¥âáï ãá«®¢¨¥(5) ¨«¨ (8).



48 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 1�á«®¢¨¥ íà£®¤¨ç®áâ¨ á«ãç ©®£® áâ â¨áâ¨ç¥áª¨®¤®à®¤®£® ¯® ¯à®áâà áâ¢ã ¯®«ï ®â®á¨â¥«ì®  ¢-â®ª®àà¥«ïæ¨®®© äãªæ¨¨ ¬®¦¥â ¡ëâì § ¯¨á ® ¢¢¨¤¥B(�r) =BV!1(�r)� f0(r)f0(r+�r)V!1 �� limV!1 1V ZV f0(r)f0(r+�r) d3r;£¤¥ f0(r) = f(r)�hf(r)i | æ¥âà¨à®¢  ï à¥ «¨§ -æ¨ï ¯®«ï, �r= (�x;�y;�z) .�ä®à¬ã«¨àã¥¬ ¢§ ¬¥ íâ®© ¨ãî £¨¯®â¥§ã:B(�r) =BL!1(�r)�� limL!1 1L LZ0 f0(x; y; z)f0(x+�x; y+�y; z+�z) dx== limL!1BL(�r): (11)� áá¬®âà¨¬ ®æ¥ªã  ¢â®ª®àà¥«ïæ¨®®© äãªæ¨¨BL(�r) . �  ª®¥ç®¬ ¨â¥à¢ «¥ (0; L) íâ  ®æ¥ª ¯à¥¤áâ ¢«ï¥â á®¡®© á«ãç ©ãî ¢¥«¨ç¨ã. � ©¤¥¬ ¥¥áà¥¤¥¥ ¨ ¤¨á¯¥àá¨î. �«ï ¬ â¥¬ â¨ç¥áª®£® ®¦¨¤ ¨ï¯®«ãç ¥¬ hBL(�r)i== 1L LZ0 hf0(x; y; z)f0(x+�x; y+�y; z+�z)i dx==B(�x;�y;�z): (12)� ª¨¬ ®¡à §®¬, ®æ¥ª   ¢â®ª®àà¥«ïæ¨®®© äãª-æ¨¨ ¡ã¤¥â ¥á¬¥é¥®©. �«ï ¤¨á¯¥àá¨¨ ¯®«ãç¨¬�2 = 
[BL(�r)� hBL(�r)i]2� == 1L2 LZ0 LZ0 [hf01f01�f02f02�i�B(�x;�y;�z)] dx1dx2;£¤¥ f0i = f0(xi; y; z) , f0i� = f0(xi+�x; y+�y; z+�z)(i= 1; 2) . � «ì¥©è ï ª®ªà¥â¨§ æ¨ï íâ®£® ¢ëà ¦¥-¨ï ¢®§¬®¦  «¨èì ¤«ï ç áâëå ¢¨¤®¢ á«ãç ©ëå¯®«¥©, ¤«ï ª®â®àëå ¨§¢¥áâ¥ ç¥âëà¥å¬¥àë© æ¥-âà «ìë© ¬®¬¥â ç¥â¢¥àâ®£® ¯®àï¤ª . �«ï £ ãáá®¢-áª¨å á«ãç ©ëå ¯®«¥©, ¤«ï ª®â®àëå ¢ëáè¨¥ ¬®¬¥-âë ¢ëà ¦ îâáï ç¥à¥§ ¯ àë¥ ª®àà¥«ïæ¨¨ [5], ¬®¦® ¯¨á âì�2= 1L LZ0 LZ0 [B2(x2�x1; 0; 0)+B(x2�x1+�x;�y;�z)��B(x2�x1��x;�y;�z)] dx1dx2:

�á«¨ á¤¥« âì § ¬¥ã ¯¥à¥¬¥ëå � = x2�x1 , � = x1¨ ¢ë¯®«¨âì ¨â¥£à¨à®¢ ¨¥ ¯® � , â® ¯®«ãç¨¬�2 = 1L2 0Z�L [: : :] d� LZ�� d�+ 1L2 LZ0 [: : :] d� L��Z0 d� == 2L LZ0 �1� �L�[: : :] d�;£¤¥[: : :] =B2(�; 0; 0)++B(�+�x;�y;�z)B(���x;�x;�z): (13)�à¨ L!1 , ¨á¯®«ì§ãï (7),  å®¤¨¬:�2 = 2L 1Z0 [: : :] d�: (14)�®à¬ã«ë (12) ¨ (14) á¢¨¤¥â¥«ìáâ¢ãîâ, çâ® ¯à¨L!1 ¬ â¥¬ â¨ç¥áª®¥ ®¦¨¤ ¨¥ ®æ¥ª¨  ¢â®ª®àà¥-«ïæ¨®®© äãªæ¨¨ BL(�r) à ¢® ¨áâ¨®©  ¢â®-ª®àà¥«ïæ¨®®© äãªæ¨¨ B(�r) ,   ¤¨á¯¥àá¨ï ¯à®-¯®àæ¨® «ì  1=L . �«¥¤®¢ â¥«ì®, ¥á«¨ ¯®¤ëâ¥£-à «ì®¥ ¢ëà ¦¥¨¥ (13)  ¡á®«îâ® ¨â¥£à¨àã¥¬®, â®à áá¬ âà¨¢ ¥¬ ï ®æ¥ª   á¨¬¯â®â¨ç¥áª¨ á®áâ®ïâ¥«ì- , â. ¥. limL!1 �2 = limL!1 2L 1Z0 [: : :] d� = 0: (15)�à¨ íâ®¬ á«ãç ©®¥ ¯®«¥ (1) ¯à®áâà áâ¢¥® íà£®-¤¨ç® ®â®á¨â¥«ì®  ¢â®ª®àà¥«ïæ¨®®© äãªæ¨¨.�à¨ ¢ë¯®«¥¨¨ íâ®£® ãá«®¢¨ï  ¢â®ª®àà¥«ïæ¨®ãîäãªæ¨î B(�r) ¬®¦® ®æ¥¨âì ¯ãâ¥¬ ãáà¥¤¥¨ï¢¤®«ì ¯à®¨§¢®«ì®© ¯àï¬®© «¨¨¨ (11).�®§¬®¦®áâì ®æ¥ª¨  ¢â®ª®àà¥«ïæ¨®®© äãª-æ¨¨ ¯ãâ¥¬ ãáà¥¤¥¨ï ¢¤®«ì ¯à®¨§¢®«ì®© ¯àï¬®©«¨¨¨ ¥ ¬®¦¥â áç¨â âìáï ¯®«®áâìî ¤®ª § ®©(â ª ¦¥ ª ª ¨ ¤«ï ¬ â¥¬ â¨ç¥áª®£® ®¦¨¤ ¨ï), ¥á-«¨ ¥ à áá¬®âà¥âì § ¢¨á¨¬®áâì ¢¥«¨ç¨ë (11) ®â¤¢ãå ¤àã£¨å ª®®à¤¨ â: y ¨ z . �à®  «¨§¨àã¥¬¤«ï íâ®£® ®æ¥ªã BL(�r) , ª®â®àãî ®¡®§ ç¨¬ ª ªP (y; z) . �ëç¨á«ïï ¤¨á¯¥àá¨î �2p à §®áâ¨ § ç¥¨©p= P (y; z)� P (0; 0) , ¯®«ãç¨¬�2p = b(L)� b(L; y; z);b(L) = 4L LZ0 �1� �L�[B(�; 0; 0)++B(���x;�y;�z)B(�+�x;�y;�z)] d�;b(L; y; z)= 4L LZ0 �1� �L�[B2(�; y; z)++B(���x; y+�y; z+�z)(�+�x; y��y; z��z)] d�:



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü1 49(�à¨ ¢ë¢®¤¥ íâ¨å ¢ëà ¦¥¨© á®åà ï«¨áì ¢á¥ ®¡®-§ ç¥¨ï, ¯à¥¤¯®«®¦¥¨ï ¨ ¬ â¥¬ â¨ç¥áª¨¥ ¯à¨¥¬ë,ª®â®àë¥ ¨á¯®«ì§®¢ ë ¢ëè¥.)�à¨¬¥ïï (7), ¨¬¥¥¬:limL!1 b(L) = limL!1 4 1L 1Z0 [B2(�; y; z)++B(���x;�y;�z)B(�+�x;�y;�z)] d�;  ¨§ ãá«®¢¨ï ¯à®áâà áâ¢¥®© íà£®¤¨ç®áâ¨ (15)¯®«ãç ¥¬ limL!1 a(L) = 0 . �® ®¯à¥¤¥«¥¨î �2p > 0 ,¯®íâ®¬ã b(L) > b(L; y; z) ¨ limL!1 b(L; y; z) = 0 .� ª¨¬ ®¡à §®¬, limL!1 �2p = 0 ¨, á«¥¤®¢ â¥«ì®,¢ëà ¦¥¨¥ P (y; z) ¯à¨ L!1 ¥ § ¢¨á¨â ®â ª®®à-¤¨ â y; z .� ¨â®£¥ ãâ¢¥à¦¤¥¨¥ (11) ¯®«®áâìî ¤®ª § ®,¨ äãªæ¨î  ¢â®ª®àà¥«ïæ¨¨ ¤«ï á«ãç ©ëå áâ â¨á-â¨ç¥áª¨ ¯à®áâà áâ¢¥® ®¤®à®¤ëå ¯®«¥© ¬®¦®¯®«ãç âì ¯ãâ¥¬ ãáà¥¤¥¨ï ¢¤®«ì ¯à®¨§¢®«ì®© ¯àï-¬®© «¨¨¨,   ãá«®¢¨¥¬ íà£®¤¨ç®áâ¨ á®®â¢¥âáâ¢¥®¡ã¤¥â ãá«®¢¨¥ (15).� § ª«îç¥¨¥ ¯à¨¢¥¤¥¬ ¯à¨¬¥à ¯à¨¬¥¥¨ï à¥-§ã«ìâ â  íâ®© à ¡®âë ¤«ï ¯®«ãç¥¨ï ¯à®áâà áâ¢¥-ëå áâ â¨áâ¨ç¥áª¨å å à ªâ¥à¨áâ¨ª á«ãç ©ëå ¯®«¥©¯ãâ¥¬ ¨á¯®«ì§®¢ ¨ï ¢à¥¬¥ëå ¨§¬¥à¥¨©.� áá¬®âà¨¬ á«ãç ©®-¥®¤®à®¤ãî áà¥¤ã, ª®â®-à ï å à ªâ¥à¨§ã¥âáï á«ãç ©ë¬ ¯®«¥¬ (1). �á«¨ áà¥¤ ¤¢¨¦¥âáï, â® ¯à®áâà áâ¢¥ë¥  à£ã¬¥âë á«ãç ©®-£® ¯®«ï ¡ã¤ãâ äãªæ¨ï¬¨ ¢à¥¬¥¨: r= r(t) , x= x(t) ,y = y(t) , z = z(t) . �à£ã¬¥â t , ª®â®àë© ¡ë« ®¯ãé¥¢ (1), å à ªâ¥à¨§ã¥â á®¡áâ¢¥ãî ¨§¬¥ç¨¢®áâì ¯®«ï¢® ¢à¥¬¥¨. �àï¬ ï § ¢¨á¨¬®áâì ¯®«ï ®â ¢à¥¬¥¨¢ áà ¢¥¨¨ á ¥£® § ¢¨á¨¬®áâìî ®â ¢à¥¬¥¨ ç¥à¥§¯à®áâà áâ¢¥ë¥ ª®®à¤¨ âë ¥ ï¢«ï¥âáï ¯à¨®à¨-â¥â®© (á¬.,  ¯à., [6]), ¯®íâ®¬ã ¥î ¬®¦® ¯à¥¥¡-à¥çì. � áà¥¤¥, ¤¢¨¦ãé¥©áï á ¯®áâ®ï®© áª®à®áâìîV = const , § ¢¨á¨¬®áâì á«ãç ©®£® ¯®«ï ®â ¢à¥¬¥-¨ ¡ã¤¥â ¨¬¥âì ¢¨¤ f(x0+Vxt; y0+Vyt; z0+Vzt) ,   ¢á¨áâ¥¬¥ ª®®à¤¨ â, ¢ ª®â®à®© ®áì x  ¯à ¢«¥  ¯®¢¥ªâ®àã áª®à®áâ¨ ¨ á®®â¢¥âáâ¢¥® Vx = jVj = V ,Vy = 0 , Vz = 0 , | ¢¨¤ f(x0+V t; y0; z0) . �à®  «¨-§¨àã¥¬ ¢à¥¬¥®¥ áà¥¤¥¥, ª®â®à®¥ ¯® ®¯à¥¤¥«¥¨îà ¢® limT!1 1T TZ0 f(x0+V t; y0; z0) dt:�¥à¥©¤¥¬ ¢ íâ®¬ ¨â¥£à «¥ ª ª®®à¤¨ â¥ x0 , â. ¥.á¤¥« ¥¬ § ¬¥ã ¯¥à¥¬¥®©: x0+ V t = x0 . �â® ¤ ¥âlimT!1 1T TZ0 f(x0+V t; y0; z0) dt== limL!1 1L x0+LZx0 f(x0; y0; z0) dx0;

£¤¥ L = V T . �ëà ¦¥¨¥, áâ®ïé¥¥ á¯à ¢  ¢ íâ®¬à ¢¥áâ¢¥, ¯à¥¤áâ ¢«ï¥â á®¡®© áà¥¤¥¥ § ç¥¨¥ á«ã-ç ©®£® ¯®«ï, ¢ëç¨á«¥®¥ ¢¤®«ì ¯àï¬®© (®á¨ x0 ).�¥¬ á ¬ë¬ ¬®¦® ãâ¢¥à¦¤ âì, çâ® ¥á«¨ ¢ë¯®«ï¥âáïãá«®¢¨¥ ¯à®áâà áâ¢¥®© íà£®¤¨ç®áâ¨ (6), â® ¯®-á«¥¤¥¥ ¢ëà ¦¥¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ¯à®áâà áâ-¢¥ãî áâ â¨áâ¨ç¥áªãî å à ªâ¥à¨áâ¨ªã ¯®«ï.�«¥¤®¢ â¥«ì®, ¯®«ãç¥®¥ à ¢¥áâ¢® ¯®§¢®«ï¥âª®áâ â¨à®¢ âì, çâ® ¢ á«ãç ©®-¥®¤®à®¤ëå áà¥-¤ å, ¤¢¨¦ãé¨åáï á ¯®áâ®ï®© áª®à®áâìî, ¯à®áâà -áâ¢¥ë¥ áâ â¨áâ¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ á«ãç ©®£®¯®«ï ¬®£ãâ ¡ëâì ®¯à¥¤¥«¥ë ¯ãâ¥¬ ¨§¬¥à¥¨ï ¢à¥-¬¥ëå áà¥¤¨å.�á®¢ë¥ ¢ë¢®¤ë ¤ ®© à ¡®âë § ª«îç îâ-áï ¢ á«¥¤ãîé¥¬. �®ª §   ¢®§¬®¦®áâì ¯®«ãç¥-¨ï ¯à®áâà áâ¢¥ëå áâ â¨áâ¨ç¥áª¨å å à ªâ¥à¨á-â¨ª á«ãç ©®-¥®¤®à®¤ëå áà¥¤ (¬®£®¯ à ¬¥âà¨-ç¥áª¨å á«ãç ©ëå ¯®«¥©) ¯ãâ¥¬ ãáà¥¤¥¨ï ¢¤®«ì¯àï¬®© «¨¨¨ ¯à®¨§¢®«ì®£®  ¯à ¢«¥¨ï ¢¬¥á-â® ãáà¥¤¥¨ï ¯® ®¡ê¥¬ã, ¨ â¥¬ á ¬ë¬  ©¤¥-® ¡®«¥¥ ¯à®áâ®¥ à¥è¥¨¥ ¯à®¡«¥¬ë ¯à®áâà áâ-¢¥®© íà£®¤¨ç®áâ¨. �à®¬¥ â®£®, ¯®ª § ®, çâ®â®«ìª® ¯à¨ ¯®áâ®ï®© áª®à®áâ¨ ¯¥à¥¬¥é¥¨ïá«ãç ©®-¥®¤®à®¤®© áà¥¤ë ¢à¥¬¥ë¥ ¨§¬¥à¥¨ï¯®§¢®«ïîâ  å®¤¨âì ¯à®áâà áâ¢¥ë¥ áâ â¨áâ¨ç¥á-ª¨¥ å à ªâ¥à¨áâ¨ª¨. �«¥¤ã¥â ¯®¤ç¥àªãâì ¢ ¦®áâì¢ë¯®«¥¨ï ãá«®¢¨ï ¥§ ¢¨á¨¬®áâ¨ áª®à®áâ¨ ¤à¥©ä ®â ¢à¥¬¥¨ ¨ ª®®à¤¨ â. �®«ìª® ¢ íâ®¬ á«ãç ¥ ¬®¦®®â®¦¤¥áâ¢«ïâì ¯®«ãç¥ë¥ ¢ íªá¯¥à¨¬¥â¥ áà¥¤¨¥¢à¥¬¥ë¥ å à ªâ¥à¨áâ¨ª¨ á® áâ â¨áâ¨ç¥áª¨¬¨ ¬®-¬¥â ¬¨ (®ç¥¢¨¤®, çâ® ¤«ï ¯à®¢¥àª¨ íâ®£® ãá«®¢¨ï¥®¡å®¤¨¬ á®®â¢¥âáâ¢ãîé¨© ª®âà®«ì).� ¡®â  ¢ë¯®«¥  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (£à â98-02-16834).�¨â¥à âãà 1. �¥¬¥®¢ �.�., �àá¥ìï �.�. �«ãªâã æ¨¨ í«¥ªâà®¬ £¨â-ëå ¢®«   ¯à¨§¥¬ëå âà áá å. �.: � ãª , 1978.2. � ¬«¨ �¦., � ®¢áª¨© �.�. �âàãªâãà   â¬®áä¥à®© âãà-¡ã«¥â®áâ¨. �.: �¨à, 1966.3. �ëâ®¢ �. �., �à ¢æ®¢ �.�., � â àáª¨© �.�. �¢¥¤¥¨¥ ¢áâ â¨áâ¨ç¥áªãî à ¤¨®ä¨§¨ªã. �. II. �«ãç ©ë¥ ¯®«ï. �.:� ãª , 1978.4. �¨âç¬ àè �. �¢¥¤¥¨¥ ¢ â¥®à¨î ¨â¥£à «®¢ �ãàì¥. �.;�.: �®áâ¥å¨§¤ â, 1948.5. �¨å®®¢ �.�. �â â¨áâ¨ç¥áª ï à ¤¨®â¥å¨ª . �.: � ¤¨® ¨á¢ï§ì, 1982.6. �¨àª®â  �.�., �ãè¥à¥¢áª¨© �.�. �¥®¤®à®¤ ïáâàãªâãà  ¨ ¤¢¨¦¥¨ï ¢ ¨®®áä¥à¥ // �®®áä¥àë¥ ¨á-á«¥¤®¢ ¨ï. ü 12. �.: � ãª , 1964.�®áâã¯¨«  ¢ p¥¤ ªæ¨î18.01.99


