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ÂâåäåíèåÈññëåäîâàíèå ðàññåÿíèÿ âîëí â ñðåäàõ ñî ñëó÷àéíû-ìè íåîäíîðîäíîñòÿìè ïðåäñòàâëÿåò èíòåðåñ äëÿ ìíîãèõîáëàñòåé �èçèêè, âêëþ÷àÿ, íàïðèìåð, �èçèêó ýëåêòðî-ìàãíèòíûõ âîëí â ïëàçìå è èîíîñ�åðå, �èçèêó çâóêîâûõâîëí â ãàçàõ è æèäêîñòÿõ, àòìîñ�åðå è ìîðñêîé ñðåäå.Ìåòîä äè��óçèè ëó÷à, ïðåäëîæåííûé â ðàáîòå [1℄ (ñì.òàêæå [2℄) è èñïîëüçóåìûé â íàñòîÿùåé ðàáîòå, çà-êëþ÷àåòñÿ â ïðåäñòàâëåíèè óðàâíåíèé äëÿ íàïðàâëåíèÿè ïîëîæåíèÿ ëó÷à â âèäå äèíàìè÷åñêèõ óðàâíåíèé òèïàóðàâíåíèÿ Ëàíæåâåíà, îò êîòîðûõ âîçìîæåí ïåðåõîäê óðàâíåíèþ Ýéíøòåéíà�Ôîêêåðà äëÿ ïëîòíîñòè âåðîÿò-íîñòåé ñîñòîÿíèÿ ëó÷à. Òåîðèÿ áðîóíîâñêîãî äâèæåíèÿ,îñíîâàííàÿ íà ðåøåíèè óðàâíåíèÿ Ëàíæåâåíà, è ñîâðå-ìåííàÿ òåîðèÿ äè��åðåíöèàëüíûõ ñòîõàñòè÷åñêèõ óðàâ-íåíèé èñïîëüçóþò ïåðåõîä îò äèíàìè÷åñêîãî óðàâíåíèÿ(óðàâíåíèÿ Ëàíæåâåíà) ê óðàâíåíèþ Ýéíøòåéíà�Ôîê-êåðà (äè��óçèè), ïîñêîëüêó ðåøàòü óðàâíåíèå Ýéíøòåé-íà�Ôîêêåðà ñ ãðàíè÷íûìè èëè íà÷àëüíûìè óñëîâèÿìèïðåäïî÷òèòåëüíåå, ÷åì óðàâíåíèå Ëàíæåâåíà. Îäíàêîñòîõàñòè÷åñêàÿ çàäà÷à ïîëíîñòüþ îïðåäåëåíà äèíàìè÷å-ñêèì óðàâíåíèåì è ïðåäïîëîæåíèÿìè î õàðàêòåðå ñëó-÷àéíûõ âîçäåéñòâèé, ïîýòîìó ïðè ïîëó÷åíèè óðàâíåíèÿÝéíøòåéíà�Ôîêêåðà ñëåäóåò èñõîäèòü èç äèíàìè÷åñêèõóðàâíåíèé è óñëîâèé, íàêëàäûâàåìûõ íà ñëó÷àéíûå�óíêöèè, âàæíåéøèì èç êîòîðûõ ÿâëÿåòñÿ Æ -êîððåëÿöèÿïî âðåìåíè. Àâòîðû ðàáîòû [1℄ ïîêàçàëè, ÷òî óðàâíåíèÿëó÷à ìîæíî ïðåäñòàâèòü â âèäå óðàâíåíèÿ Ëàíæåâåíà,åñëè â óðàâíåíèÿõ ëó÷à ïåðåéòè îò äëèíû äóãè, èãðàþ-ùåé ðîëü âðåìåíè, ê êîîðäèíàòå ðàäèóñ-âåêòîðà, âäîëüêîòîðîé ïåðâîíà÷àëüíî íàïðàâëåí ëó÷. Çàìåòèì, ÷òîòàêîé ïåðåõîä âîçìîæåí ëèøü ïðè ìàëûõ îòêëîíåíèÿõëó÷à îò íåâîçìóùåííîãî íàïðàâëåíèÿ è ïîçâîëÿåò ïðåä-ïîëîæèòü, ÷òî ðàçìåð íåîäíîðîäíîñòåé äèýëåêòðè÷åñêîéïðîíèöàåìîñòè ìíîãî ìåíüøå ïðîéäåííîãî ëó÷îì ïóòè.Â ðàáîòàõ [1, 3℄ áûëà ðàññìîòðåíà çàäà÷à î ñîâìåñò-íîé äè��óçèè äâóõ ëó÷åé, îäíàêî ðåøèòü óðàâíåíèåäëÿ ïëîòíîñòè âåðîÿòíîñòåé îòíîñèòåëüíîé äè��óçèèäâóõ ëó÷åé íå óäàëîñü, ÿñíî ëèøü, ÷òî ïðè ïåðåìåííîìêîý��èöèåíòå äè��óçèè ðåøåíèå íå ÿâëÿåòñÿ ãàóññî-âûì ðàñïðåäåëåíèåì. Â ñâÿçè ñ ýòèì íàìè ïðåäïðèíÿ-òà ïîïûòêà èçó÷åíèÿ äè��óçèè äâóõ ëó÷åé áåç ó÷åòà�ëóêòóàöèé ïîëîæåíèÿ ëó÷åé. Ïðîâåäåííîå â íàñòîÿùåéðàáîòå èññëåäîâàíèå ïîçâîëÿåò ïåðåéòè ê ðàññìîòðåíèþñîâìåñòíîãî ðàññåÿíèÿ N ëó÷åé äëÿ ïîëó÷åíèÿ çàêîíà

ðàñïðåäåëåíèÿ ïàðàëëåëüíîãî ïó÷êà ëó÷åé, ðàñïðîñòðà-íÿþùåãîñÿ â ñëó÷àéíî-íåîäíîðîäíîé ñðåäå.Â ðàáîòå [4℄ ðåøåíà çàäà÷à äè��óçèè ëó÷à ñ ó÷åòîì�ëóêòóàöèé àìïëèòóäû ïëîñêîé âîëíû âäîëü ëó÷à è ïî-ëó÷åí ñîâìåñòíûé çàêîí ðàñïðåäåëåíèÿ ïëîòíîñòè âåðî-ÿòíîñòåé àìïëèòóäû âäîëü ëó÷à, ïîëîæåíèÿ è íàïðàâ-ëåíèÿ ëó÷åâîãî âåêòîðà. Ôëóêòóàöèè àìïëèòóäû âäîëüëó÷åé èññëåäóþòñÿ è â íàñòîÿùåé ðàáîòå.1. Âûâîä óðàâíåíèÿ Ýéíøòåéíà�ÔîêêåðàÇàïèøåì óðàâíåíèÿ äâóõ ëó÷åé è àìïëèòóä âäîëüëó÷åé â âèäå äèíàìè÷åñêèõ ñòîõàñòè÷åñêèõ óðàâíåíèéòèïà óðàâíåíèÿ Ëàíæåâåíà [3, 4℄:dS?1,2dz = �2"0rr?1,2"�(r?1,2, z), dr?1,2dz = S?1,2,dA1,2dz =��A02"0 "12 �"�(r?1,2, z)�z + (1)
+ zZ0��2"�(r0?1,2, z0)�x021,2 + �2"�(r0?1,2, z0)�y021,2 �dz0#,

ãäå 1, 2 � íîìåðà ëó÷åé, z � êîîðäèíàòà, âäîëü êîòîðîéïåðâîíà÷àëüíî íàïðàâëåíû ëó÷è, S?fSx,Syg, r?fx, yg �êîîðäèíàòû íàïðàâëåíèÿ è ïîëîæåíèÿ ëó÷à, A,A0 �àìïëèòóäà âäîëü ëó÷à è àìïëèòóäà âäîëü ëó÷à íà âõîäåâ ñëó÷àéíóþ ñðåäó.Óðàâíåíèÿ (1) ïîëó÷åíû ïðè óñëîâèè, ÷òî îòêëîíåíèÿëó÷à îò ïåðâîíà÷àëüíîãî íàïðàâëåíèÿ ìàëû; êðîìå òîãî,ïðåäïîëàãàåòñÿ, ÷òî ðàäèóñ êîððåëÿöèè �ëóêòóàöèé äè-ýëåêòðè÷åñêîé ïðîíèöàåìîñòè r0� z . Ýòè ïðåäïîëîæå-íèÿ âîçìîæíû, åñëè �ëóêòóàöèè äèýëåêòðè÷åñêîé ïðî-íèöàåìîñòè ìàëû, à èìåííî"= "0 +�"�, �� 1.Òåïåðü ïðîöåññ ðàññåÿíèÿ ëó÷à ìîæíî ñ÷èòàòü ìàð-êîâñêèì ñëó÷àéíûì ïðîöåññîì è ïåðåéòè îò óðàâíå-íèé (1) ê óðàâíåíèþ Ýéíøòåéíà�Ôîêêåðà äëÿ ïëîòíî-ñòè âåðîÿòíîñòåé Pz(r?1,S?1,A1, r?2,S?2,A2, z) . Îäíàêîïîñêîëüêó ïîäîáíîå óðàâíåíèå íåâîçìîæíî ðåøèòü äàæåáåç ó÷åòà àìïëèòóäû [1℄, òî îãðàíè÷èìñÿ ðàññìîòðåíèåìïëîòíîñòè âåðîÿòíîñòåé ëèøü äëÿ íàïðàâëåíèÿ ëó÷åé



�ÀÄÈÎÔÈÇÈÊÀ, ÝËÅÊÒ�ÎÍÈÊÀ, ÀÊÓÑÒÈÊÀ 39è àìïëèòóäû âäîëü ëó÷åé, íå èíòåðåñóÿñü �ëóêòóàöèÿìèïîëîæåíèÿ ëó÷åé:Pz(S?1,A1,S?2,A2, z) == Z Pz(S?1, r?1,A1,S?2, r?2,A2, z) dr?1 dr?2.Íèæå ïðèâåäåíû ðàíåå âû÷èñëåííûå [2, 4℄ è èñ-ïîëüçóåìûå â ðàññìàòðèâàåìîé çàäà÷å êîý��èöèåíòûóðàâíåíèÿ Ýéíøòåéíà�Ôîêêåðà:FSx1Sy1 = FSx2Sy2 = FA1Sx1 = FA1Sy1 = FA2Sx2 = FA2Sy2 = 0,FSx1Sx1 = FSx2Sx2 = FSy1Sy1 = FSy2Sy2 = D, (2)FA1A1 = FA2A2 = 16DA20� zr0�2 = DA.Çäåñü D = p� �2"2�4"20r0 � êîý��èöèåíò äè��óçèè ëó÷à äëÿãàóññîâñêîé êîððåëÿöèîííîé �óíêöèè � = "�(r0)"�(r00)"2� == �[(r0 � r00)2℄ = �(r2) = e�r2/r20 [5℄, r0 � ðàäèóñ êîððå-ëÿöèè íåîäíîðîäíîñòåé äèýëåêòðè÷åñêîé ïðîíèöàåìîñòè.Óðàâíåíèå Ýéíøòåéíà�Ôîêêåðà ñ ó÷åòîì (2) ïðèîá-ðåòàåò âèä�Pz�z = D��2Pz�S2x1 + �2Pz�S2y1 + �2Pz�S2x2 + �2Pz�S2y2�++ 2 �2�Sx1�Sy2 (FSx1Sy2Pz) + 2 �2�Sx1�Sx2 (FSx1Sx2Pz) ++ 2 �2�Sx2�Sy1 (FSx2Sy1Pz) + 2 �2�Sy2�Sy1 (FSy2Sy1Pz) ++DA��2Pz�A21 + �2Pz�A22 �+ 2 �2�A1�A2 (FA1A2Pz) ++ 2 �2�A1�Sx2 (FA1Sx2Pz) + 2 �2�A1�Sy2 (FA1Sy2Pz) ++ 2 �2�A2�Sx1 (FA2Sx1Pz) + 2 �2�A2�Sy1 (FA2Sy1Pz). (3)Âû÷èñëèì îñòàâøèåñÿ êîý��èöèåíòû:
FSx1Sy2 = �2"2�4"20 zZ0 �"�(r?1, z)�x1 �"�(r0?2, z0)�y02 dz0 =

= �2"2�4"20 zZ0 �2�(r1 � r02)�x1�y02 dz0 =
= �2"2�4"20 zZ0��4(y1 � y02)(x1 � x02) d2�d(r2)2 �dz0 =
= �2"2�4"20 "�4(y1 � y02)(x1 � x02)e�(�x2+�y2)/r20 �

� 1r40 zZ0 e�(z�z0)2/r20 dz0#=
=�2D�x�yr20 e�(�x2+�y2)/r20 =�2D�x�yr20 e�R2/r20

Çäåñü R2 = �x2 + �y2 � ðàññòîÿíèå ìåæäó ëó÷àìèâ ïëîñêîñòè (x, y) . Îñòàëüíûå êîý��èöèåíòû, ñâÿçàííûåñ äè��óçèåé äâóõ ëó÷åé, òàêîâû:FSx1Sx2 = D�1� 2�x2r20 �e�R2/r20 ,
FSy1Sy2 = D�1� 2�y2r20 �e�R2/r20 ,FSx2Sy1 = FSx1Sy2 .Ïî îïðåäåëåíèþ è â ñîîòâåòñòâèè ñ (1) êîý��èöèåíòFA1A2 ðàâåí âûðàæåíèþ

FA1A2 = �2A204"20 zZ0 dz0
(12 �"�(r?1, z)�z +

+ zZ0��2"00�(r00?1, z00)�x0021 + �2"00��y0021 �dz00)�
�(12 �"0(r0?2, z0)�z0 + z0Z0 ��2"000� (r000?2, z000)�x00022 + �2"000��y00022 �dz000).Ïðèíèìàÿ âî âíèìàíèå ðåçóëüòàòû âû÷èñëåíèÿ êîý�-�èöèåíòîâ, âõîäÿùèõ â óðàâíåíèå Ýéíøòåéíà�Ôîêêåðàè ñâÿçàííûõ ñ àìïëèòóäîé â ðàáîòå [3℄, è ó÷èòûâàÿ, ÷òîzr0 � 1, ïîëó÷àåì

FA1A2 = �2A20"2�4"20 zZ0 dz0
zZ0 dz00

z0Z0 dz000� �4��x0021�x00022 ++ �4��y0021�x00022 + �4��y00022�x0021 + �4��y0021�y00022�.Â êà÷åñòâå ïðèìåðà ðàññìîòðèì èíòåãðàë
I = zZ0 dz0

zZ0 dz00
z0Z0 �4��2x00�2x000 dz000 = zZ0 dz0 z0 �� 21Z0 �16d4�(r2)d(r2)4 x4 + 48 d3�d(r2)3 x2 + 12 d2�d(r2)2 �dr == z24�4�x4 1r80 � 12�x2 1r60 + 3 1r40 ��� e�(�x2+�y2)/r20 1Z0 e�r2/r20 dr =

= 2p� z2r30 �4�x4r40 � 12�x2r20 + 3�e�(�x2+�y2)/r20 .Â ðåçóëüòàòå ïîëó÷èìFA1A2 = 8DA20 z2r20 e�R2/r20��Rro�4�4�Rr0�2 + 2�. (4)Ëåãêî óáåäèòüñÿ â òîì, ÷òî èìåþò ìåñòî ñîîòíîøåíèÿFA1Sx2 =�FA2Sx1 , FA1Sy2 =�FA2Sy1 . (5)20 ÂÌÓ. Ôèçèêà. Àñòðîíîìèÿ. � 4



40 ÂÌÓ. Ñåðèÿ 3. ÔÈÇÈÊÀ. ÀÑÒ�ÎÍÎÌÈß. 2009. � 4Ïîäñòàâèì âû÷èñëåííûå êîý��èöèåíòû â óðàâíå-íèå (3) è ïåðåéäåì, êàê ýòî ñäåëàíî â ðàáîòå [1℄,ê ïåðåìåííûìA� = A1 �A2, A+ = A1 +A22 ,Sx� = Sx1 �Sx2, Sx+ = Sx1 + Sx22 ,Sy� = Sy1 �Sy2, Sy+ = Sy1 +Sy22 ,÷òî ïîçâîëÿåò ïîñëå èíòåãðèðîâàíèÿ ïî S+,A+ ïîëó÷èòüóðàâíåíèå, îïèñûâàþùåå îòíîñèòåëüíóþ äè��óçèþ äâóõëó÷åé:�Pz(A�,S?�, z)�z = 2D �2Pz�S2?��2D�1�2�x2r20 �e�R2/r20 �2Pz�S2x� ��2D�1�2�y2r20 �e�R2/r20 �2Pz�S2y�+8D�x�yr20 e�R2/r20 �2Pz�Sx��Sy�++ 2DA �2Pz�A�2 � 2FA1A2 �2Pz�A�2 � 2 �2Pz�Sx��A� (FA1Sx1 + FA2Sx1)�� 2 �2Pz�Sy��A� (FA1Sy2 + FA2Sy1). (6)Èç (5) ñëåäóåò, ÷òî äâà ïîñëåäíèõ ÷ëåíà óðàâíåíèÿ (6)ðàâíû íóëþ, è òîãäà óðàâíåíèå äëÿ ïëîòíîñòè âåðî-ÿòíîñòåé îòíîñèòåëüíîãî íàïðàâëåíèÿ è îòíîñèòåëüíîéàìïëèòóäû äâóõ ëó÷åé èìååò âèä�Pz(A�,S?�, z)�z = 2D�1��1� 2�x2r20 �e�R2/r20 � �2Pz�S2x� +
+ 2D�1��1� 2�y2r20 �e�R2/r20 � �2Pz�S2y� +

+ 8De�R2/r20 �x�yr20 �2Pz�Sx��Sy� + 2(DA� FA1A2) �2Pz�A�2 , (7)ãäå âûðàæåíèÿ äëÿ DA è FA1A2 îïðåäåëÿþòñÿ èç (2) è (4)ñîîòâåòñòâåííî.2. �åøåíèå óðàâíåíèÿ Ýéíøòåéíà�ÔîêêåðàÈç óðàâíåíèÿ (7) î÷åâèäíî, ÷òî ðàñïðåäåëåíèÿ îòíî-ñèòåëüíîé àìïëèòóäû äâóõ ëó÷åé è îòíîñèòåëüíîãî íà-ïðàâëåíèÿ ëó÷åâîãî âåêòîðà íåçàâèñèìû. �àñïðåäåëåíèåîòíîñèòåëüíîé àìïëèòóäû ïîä÷èíÿåòñÿ óðàâíåíèþ�Pz(A�, z)�z = 2(DA� FA1A2) �2Pz�A�2 (8)è íà÷àëüíûì óñëîâèÿìPz(A�, z = 0) = Æ(A�).Âûðàæåíèå (DA� FA1A2) ÿâëÿåòñÿ �óíêöèåé z (2), (4).�åøåíèå (8), êàê èçâåñòíî [6℄, ÿâëÿåòñÿ íîðìàëüíûìðàñïðåäåëåíèåì ñ íóëåâûì ñðåäíèì çíà÷åíèåì è äèñïåð-ñèåé�2A� = 64D�A203 � zr0�3�1� 12�R4r40 � 4R2r20 +2�e�R2/r20�, (9)ãäå D� = Dr0 .Çàìåòèì, ÷òî êîãäà R = 0, òî DA = FA1A2 , îòíîñèòåëü-íàÿ äè��óçèÿ îòñóòñòâóåò. Åñëè �Rr0 � 1, òî FA1A2 = 0.

Â ýòîì ñëó÷àå îòíîñèòåëüíàÿ äè��óçèÿ àìïëèòóäû äâóõëó÷åé ñîîòâåòñòâóåò óäâîåííîé äè��óçèè àìïëèòóäûîäíîãî ëó÷à, ò. å. �ëóêòóàöèè àìïëèòóä âäîëü ëó÷åéíåçàâèñèìû.Ïåðåéäåì ê ðàññìîòðåíèþ ïëîòíîñòè âåðîÿòíîñòèPz(S?�, z) , êîòîðàÿ ïîä÷èíÿåòñÿ óðàâíåíèþ, ñëåäóþùåìóèç (7):�Pz(S?�, z)�z = DSx� �2Pz�S2x� +DSy� �2Pz�S2y� +DSx�Sy� �2Pz�Sx��Sy� ,(10)è íà÷àëüíûì óñëîâèÿì Pz(S?�, z=0) = Æ(S?�) , ãäå ââå-äåíû îáîçíà÷åíèÿDSx� = 2D�1��1� 2�x2r20 �e�R2/r20 �,
DSy� = 2D�1��1� 2�y2r20 �e�R2/r20 �, (11)DSx�Sy� = 8D�x�yr20 e�R2/r20 .Èç ýòîãî óðàâíåíèÿ ñëåäóåò, ÷òî åñëè ðàññòîÿíèå ìåæäóëó÷àìè ìíîãî áîëüøå ðàäèóñà êîððåëÿöèè íåîäíîðîäíî-ñòåé, òî ïðîèñõîäèò îòíîñèòåëüíàÿ äè��óçèÿ ñ óäâîåí-íûì ïî ñðàâíåíèþ ñ äè��óçèåé îäíîãî ëó÷à êîý��èöè-åíòîì äè��óçèè, ÷òî ãîâîðèò î íåçàâèñèìîì äâèæåíèèëó÷åé. Ýòè âûâîäû ñîâïàäàþò ñ ðåçóëüòàòàìè ðàáîòû[1, 3℄.�åøåíèå óðàâíåíèÿ (10) èçâåñòíî, åñëè ðàâåí íóëþêîý��èöèåíò ïðè ñìåøàííîé ïðîèçâîäíîé. Ïîñëåäíååâîçìîæíî, åñëè èëè �x , èëè �y ðàâåí íóëþ. Ïóñòü,íàïðèìåð, �x = 0, �y 6= 0, òîãäà ïîëó÷àåì ðåøåíèåóðàâíåíèÿ (10)Pz = 18�Dzp1� e��y2/r20r1� �1� 2�y2r20 �e��y2/r20 �
� exp(�" S2x�8Dz�1� e��y2/r20 � ++ S2y�8Dzh1� �1� 2�y2r20 �e��y2/r20 i#).Äëÿ ðåøåíèÿ (10) ïðè ïðîèçâîëüíûõ �x, �y ïåðåéäåìê íîâûì ïåðåìåííûì S0x�, S0y� ïîâîðîòîì Sx�, Sy� íàóãîë ' :S0x� = Sx� os'+Sy� sin', S0y� =�Sx� sin'+Sy� os'.Â íîâûõ ïåðåìåííûõ óðàâíåíèå ïðèîáðåòàåò âèä�Pz�z == �2Pz�S02x� �DSx� os2 '+DSy� sin2 '+DSx�Sy� os' sin'�++ �2Pz�S02y� �DSx� sin2 '+DSy� os2 '�DSx�Sy� os' sin'�++ �2Pz�S0x��S0y� �(�DSx� +DSy�) sin 2'+DSx�sy� os 2'�.Óãîë ïîâîðîòà îïðåäåëÿåòñÿ ðàâåíñòâîì íóëþ êîý��èöè-åíòà ïðè ñìåøàííîé ïðîèçâîäíîé:sin 2'(DSy� �DSx�) =�DSx�Sy� os 2'.



�ÀÄÈÎÔÈÇÈÊÀ, ÝËÅÊÒ�ÎÍÈÊÀ, ÀÊÓÑÒÈÊÀ 41Ïîñêîëüêó ñëó÷àé DSx�Sy� = 0 óæå ðàññìîòðåí íàìèðàíåå, òî ïîëàãàåì DSx�Sy� 6= 0. Â ðåçóëüòàòå ïîâîðîòàíàõîäèì ðåøåíèå äëÿ ïåðåìåííûõ S0x�, S0y� . Âîçâðàùà-ÿñü âíîâü ê ïåðåìåííûì Sx�, Sy� , ïîëó÷èì äâóìåðíûéíîðìàëüíûé çàêîí ðàñïðåäåëåíèÿ ñî ñëåäóþùèìè äèñ-ïåðñèÿìè è êîý��èöèåíòîì êîððåëÿöèè:�2Sx� = 2DSx�z,�2Sy� = 2DSy�z, (12)r = DSx�Sy�2pDSx�DSy� .Çàìåòèì, ÷òî äèñïåðñèè îòíîñèòåëüíûõ �ëóêòóàöèéíàïðàâëåíèÿ ëó÷åé, êîý��èöèåíò êîððåëÿöèè ìåæäó íè-ìè è äèñïåðñèÿ îòíîñèòåëüíîé àìïëèòóäû âäîëü ëó÷åé(12), (9) çàâèñÿò îò ðàññòîÿíèÿ ìåæäó ëó÷àìè.Çàêëþ÷åíèåÏðîâåäåííîå â íàñòîÿùåé ðàáîòå èññëåäîâàíèå ñîâ-ìåñòíîé äè��óçèè äâóõ ëó÷åé ïîçâîëèëî ïîëó÷èòü çàêîíðàñïðåäåëåíèÿ ïëîòíîñòè âåðîÿòíîñòåé îòíîñèòåëüíîãîíàïðàâëåíèÿ ëó÷åé è îòíîñèòåëüíîé àìïëèòóäû âäîëüëó÷åé ïðè ïðîèçâîëüíîì ðàññòîÿíèè ìåæäó ëó÷àìè. Îáàðàñïðåäåëåíèÿ ïîä÷èíåíû íîðìàëüíîìó çàêîíó, äèñïåð-ñèè è êîý��èöèåíò êîððåëÿöèè êîòîðûõ îïðåäåëÿþòñÿâûðàæåíèÿìè (9), (11), (12). Îòìåòèì, ÷òî äèñïåðñèè

îòíîñèòåëüíûõ ëó÷åâûõ íàïðàâëåíèé ïðîïîðöèîíàëüíûâåëè÷èíå zr0 , äèñïåðñèÿ îòíîñèòåëüíîé àìïëèòóäû ïîä-÷èíåíà êóáè÷åñêîé çàâèñèìîñòè � zr0 �3 [4℄.�åøåíèå ïîëó÷åíî áåç ó÷åòà äè��óçèè ïîëîæåíèÿëó÷åé. Ïîêàçàíî, ÷òî õàðàêòåðèñòèêè îïèñàííûõ âûøåðàñïðåäåëåíèé ÿâëÿþòñÿ �óíêöèÿìè ðàññòîÿíèÿ ìåæäóëó÷àìè.Ïðîâåäåííîå â ðàáîòå ìàòåìàòè÷åñêîå îïèñàíèå ñîâ-ìåñòíîé äè��óçèè ëó÷åé íà îñíîâå ñòîõàñòè÷åñêîãî ìå-òîäà ìîæíî èñïîëüçîâàòü äëÿ èññëåäîâàíèÿ ðàñïðîñòðà-íåíèÿ ïàðàëëåëüíûõ ïó÷êîâ ëó÷åé â ñëó÷àéíî-íåîäíîðîä-íûõ ñðåäàõ. Ñïèñîê ëèòåðàòóðû1. Êëÿöêèí Â.È., Òàòàðñêèé Â.È. // Èçâ. âóçîâ. �àäèî�èçèêà.1971. 14, � 5. Ñ. 707.2. Âëàñîâà Î.Ê. �àçâèòèå ìåòîäà äè��óçèè ëó÷à è ðåøåíèåíåêîòîðûõ çàäà÷ ðàññåÿíèÿ: Äèñ. ... êàíä. �èç.-ìàò. íàóê.Ì�Ó, �èçè÷åñêèé �àêóëüòåò, 2004.3. Êëÿöêèí Â.È. Ñòîõàñòè÷åñêèå óðàâíåíèÿ. Òåîðèÿ è åå ïðèëî-æåíèÿ ê àêóñòèêå, ãèäðîäèíàìèêå è ðàäèî�èçèêå. Ì., 2008.4. Âëàñîâà Î.Ê., Ïðèõîäüêî Ë.È. // Âåñòí. Ìîñê. óí-òà. Ôèç.Àñòðîí. 2006. � 5. Ñ. 18.5. ×åðíîâ Ë.À. Âîëíû â ñëó÷àéíî-íåîäíîðîäíûõ ñðåäàõ. Ì.,1975.6. ×àíäðàñåêàð Ñ. Ñòîõàñòè÷åñêèå ïðîáëåìû â �èçèêå è àñò-ðîíîìèè. Ì., 1947.The rays diffusion in a random mediumO.K. Vlasova 1a , L. I. Prikhod'ko 2b1Center of Hydrophysial Researh; 2Department of Physis of Atmosphere, Faulty of Physis, M.V. LomonosovMosow State University, Mosow 119991, Russia.E-mail: a vlasovaok�mail.ru, b l.prikhodko�mail.ru.Flutuations of the diretions and the amplitudes along two rays, propagating in a medium with random inhomogeneousof dieletri permittivity, are onsidered. The probabilities density of distribution of the relative diretions and amplitudeare obtained making use the method of ray diffusion.Keywords: random media, ray diffusion, Einstein�Fokker equation.PACS: 41.20.Jb.Reeived 1 Marh 2009.English version: Mosow University Physis Bulletin 4(2009).Ñâåäåíèÿ îá àâòîðàõ1. Âëàñîâà Îëüãà Êóçüìèíè÷íà � êàíä. �èç.-ìàò. íàóê, ìë. íàó÷. ñîòð.; e-mail: vlasovaok�mail.ru.2. Ïðèõîäüêî Ëèäèÿ Èâàíîâíà � êàíä. �èç.-ìàò. íàóê, ñò. íàó÷. ñîòð.; e-mail: l.prikhodko�mail.ru.
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