
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 438, 2015 Ç.÷. í. âÁÂÉÞ, á. á. íÁ�ËÏ×ÓËÉÊçïìï÷îáñ ÷ïìîá éî�åòæåòåîãéïîîïçï�éðá (÷ïìîá âõìäùòå÷á) é óïïâòáöåîéñìïëáìøîïó�é
§1. ÷×ÅÄÅÎÉÅðÕÓÔØ ÇÌÁÄËÁÑ ËÒÉ×ÁÑ S ÒÁÚÄÅÌÑÅÔ Ä×Å ÓÒÅÄÙ 1 É 2. òÁÓÓÍÁÔÒÉ×Á-ÅÔÓÑ �ÌÏÓËÁÑ ÓËÁÌÑÒÎÁÑ ÚÁÄÁÞÁ. óËÏÒÏÓÔØ ×ÏÌÎ × ÓÒÅÄÅ 1 �ÕÓÔØ 
1 =
onst > 0, × ÓÒÅÄÅ 2 { ÇÌÁÄËÁÑ �ÏÌÏÖÉÔÅÌØÎÁÑ ÆÕÎË�ÉÑ 
2(x; y). ÷ÏÌÎÏ-×ÏÊ �ÒÏ�ÅÓÓ × ÓÒÅÄÁÈ 1 É 2 Ï�ÉÓÙ×ÁÅÔÓÑ ÕÒÁ×ÎÅÎÉÑÍÉ

(�+ !2
2j )Uj = 0; j = 1; 2;� = �2�x2 + �2�z2 : (1)ðÒÅÄ�ÏÌÁÇÁÅÔÓÑ, ÞÔÏ ÎÁ S ×Ù�ÏÌÎÅÎÙ ÓÌÅÄÕÀÝÉÅ ËÒÁÅ×ÙÅ ÕÓÌÏ×ÉÑ:U1|S = U2|S ; 1
κ1 �U1�n ∣∣∣∣S = 1

κ2 �U2�n ∣∣∣∣S ; (2)
κj { ÇÌÁÄËÉÅ �ÏÌÏÖÉÔÅÌØÎÙÅ ÆÕÎË�ÉÉ, ÚÁÄÁÎÎÙÅ ÎÁ S, n { ÎÏÒÍÁÌØ ËS, ÎÁ�ÒÁ×ÌÅÎÎÁÑ ×ÇÌÕÂØ ÓÒÅÄÙ 1.ðÕÓÔØ ÉÚ ÓÒÅÄÙ 1 ÎÁ ÇÒÁÎÉ�Õ S �ÁÄÁÅÔ ×ÏÌÎÁ, ÚÁÄÁÎÎÁÑ Ó×ÏÉÍ ÇÅÏ-ÍÅÔÒÏ-Ï�ÔÉÞÅÓËÉÍ ÒÁÚÌÏÖÅÎÉÅÍ:U in
 ∼ ei!�(x;y) ∞

∑j=0 U in
j (x; y)(−i!t)j+� : (3)íÙ �ÒÅÄ�ÏÌÁÇÁÅÍ, ÞÔÏ ×ÂÌÉÚÉ S 
2(x; y) > 
1 É ÌÕÞ �ÁÄÁÀÝÅÊ ×ÏÌ-ÎÙ, �ÒÉÛÅÄÛÉÊ × ÔÏÞËÕ O (ÓÍ. òÉÓ. 1) �ÒÅÄÅÌØÎÙÊ × ÔÏÍ ÓÍÙÓÌÅ, ÞÔÏÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÊ �ÒÅÌÏÍÌÅÎÎÙÊ ÌÕÞ ËÁÓÁÔÅÌÅÎ Ë S. �ÁË ÂÕÄÅÔ, ÅÓÌÉÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÊ ÕÇÏÌ ÓËÏÌØÖÅÎÉÑ �0 ÔÁËÏ×, ÞÔÏ
os�0 = (
1
2)O : (4)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÄÉÆÒÁË�ÉÑ, ÔÏÞÅÞÎÙÊ ÉÓÔÏÞÎÉË, ÇÏÌÏ×ÎÁÑ ×ÏÌÎÁ ÉÎÔÅÒÆÅÒÅÎ-�ÉÏÎÎÏÇÏ ÔÉ�Á, ×ÏÌÎÁ âÕÌÄÙÒÅ×Á, ×ÏÌÎÙ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ.òÁÂÏÔÁ ×Ù�ÏÌÎÅÎÁ �ÒÉ ÆÉÎÁÎÓÏ×ÏÊ �ÏÄÄÅÒÖËÅ ÇÒÁÎÔÁ 14-01-00535A É ÞÁÓÔÉÞÎÏÇÒÁÎÔÁ îû-1771.2014.1. 36
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òÉÓ. 1. ðÒÅÄÅÌØÎÙÊ ÌÕÞ �ÁÄÁÀÝÅÊ ÎÁ ÇÒÁÎÉ�Õ ÒÁÚÄÅÌÁÄ×ÕÈ ÓÒÅÄ ×ÏÌÎÙ.ðÕÓÔØ � = �(s) { ÕÇÌÙ ÓËÏÌØÖÅÎÉÑ ÎÁ S ÌÕÞÅÊ ×ÏÌÎÙ U in
. íÙ�ÒÅÄ�ÏÌÁÇÁÅÍ, ÞÔÏ dds (
os�− 
1
2)∣∣∣∣s=0 < 0; (5)ÔÏ ÅÓÔØ × ÏËÒÅÓÔÎÏÓÔÉ ÔÏÞËÉ O �ÒÉ s > 0 ÌÕÞÉ �ÁÄÁÀÝÅÊ ×ÏÌÎÙ ÂÕÄÕÔ�ÒÅÌÏÍÌÑÔØÓÑ, Á �ÒÉ s < 0 { ÉÓ�ÙÔÙ×ÁÔØ �ÏÌÎÏÅ ×ÎÕÔÒÅÎÎÅÅ ÏÔÒÁÖÅ-ÎÉÅ. ÷ ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ ÉÍÅÅÔ ÍÅÓÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï (5), ÅÓÔÅÓÔ×ÅÎÎÏ�ÒÅÄ�ÏÌÏÖÉÔØ, ÞÔÏ ÓÌÅ×Á ÏÔ ÔÏÞËÉ O ×ÄÏÌØ ÇÒÁÎÉ�Ù ÂÕÄÅÔ ÒÁÓ�ÒÏ-ÓÔÒÁÎÑÔØÓÑ ×ÏÌÎÁ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ, ÁÍ�ÌÉÔÕÄÁ ËÏÔÏÒÏÊ ÄÏÌÖÎÁ ÂÙÔØ�ÒÏ�ÏÒ�ÉÏÎÁÌØÎÁ ÁÍ�ÌÉÔÕÄÅ �ÁÄÁÀÝÅÊ ×ÏÌÎÙ. ïÓÎÏ×ÎÙÍ ÒÅÚÕÌØÔÁÔÏÍÒÁÂÏÔÙ [2℄ Ñ×ÌÑÅÔÓÑ ÆÏÒÍÕÌÁ, ÉÚ ËÏÔÏÒÏÊ × ÞÁÓÔÎÏÓÔÉ ÓÌÅÄÕÅÔ, ÞÔÏ ÅÓ-ÌÉ ÏÂÌÁÓÔÉ 1 É 2 - �ÏÌÕ�ÌÏÓËÏÓÔÉ y > 0 É y < 0(ÓÍ. òÉÓ. 2), 
1 = 
onst,Á 
2 = 
2(y); 
2(0) > 
1 É d
2dy ∣∣∣y=0 < 0, × ÔÏÞËÅ M0 - ÔÏÞÅÞÎÙÊ ÉÓÔÏÞÎÉËËÏÌÅÂÁÎÉÊ:
(�+ !2
21 )Uj = Æ(x− x0; y − y0); (6)ÔÏ ÁÍ�ÌÉÔÕÄÁ ×ÏÌÎÙ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ, ÒÁÓ�ÒÏÓÔÒÁÎÑÀÝÅÊÓÑ ×ÌÅ×ÏÏÔ ÔÏÞËÉ O ÎÅ ÍÅÎÑÅÔÓÑ, ËÏÇÄÁ ÉÓÔÏÞÎÉË ËÏÌÅÂÁÎÉÊ �ÅÒÅÍÅÝÁÅÔÓÑ



38 ÷. í. âáâéþ, á. á. íáãëï÷óëéê×ÄÏÌØ �ÏÌÕ�ÒÑÍÏÊ OM0. áÍ�ÌÉÔÕÄÁ �ÁÄÁÀÝÅÊ ×ÏÌÎÙ �ÒÏ�ÏÒ�ÉÏÎÁÌØ-ÎÁ 1√
|OM0| , Á × ÆÏÒÍÕÌÅ (28) ÓÍ. [2℄ ÔÁËÏÇÏ ÍÎÏÖÉÔÅÌÑ ÎÅÔ. éÓÓÌÅÄÏ-×ÁÎÉÅ ÔÏÞÎÏÇÏ ÒÅÛÅÎÉÑ ÄÌÑ ÓÌÕÞÁÑ, ËÏÇÄÁ ÓËÏÒÏÓÔØ × ÓÒÅÄÅ 1 �ÏÓÔÏ-ÑÎÎÁ (
1(x; y) = 
1 = 
onst) Á × ÓÒÅÄÅ 2 ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÓÏÏÔÎÏÛÅÎÉÀ
21
22(y) = �1 + �2y (0 < �1 < 1, �2 > 0) �ÏÄÔ×ÅÒÖÄÁÅÔ ÜÔÏÔ ×Ù×ÏÄ.

1

2

O

M0

òÉÓ. 2. ðÒÅÄÅÌØÎÙÊ ÓÌÕÞÁÊ, ÏÂÌÁÓÔÉ 1 É 2 { �ÏÌÕ�ÌÏÓ-ËÏÓÔÉ, 
21
22(y) = �1 + �2y. ðÏÄÒÏÂÎÙÅ ÒÅÚÕÌØÔÁÔÙ ÉÓÓÌÅ-ÄÏ×ÁÎÉÑ ÜÔÏÊ ÚÁÄÁÞÉ ÉÚÌÏÖÅÎÙ × ÒÁÂÏÔÅ [6℄.îÅÓÍÏÔÒÑ ÎÁ ËÁÖÕÝÕÀÓÑ �ÁÒÁÄÏËÓÁÌØÎÏÓÔØ ÓÉÔÕÁ�ÉÉ, Ó �ÒÉÎ�É�ÏÍÌÏËÁÌØÎÏÓÔÉ ÚÄÅÓØ \×ÓÅ × �ÏÒÑÄËÅ", Ï ÞÅÍ �ÏÊÄÅÔ ÒÅÞØ ÄÁÌÅÅ.
§2. ïÓÎÏ×ÎÏÅ �ÒÅÄ�ÏÌÏÖÅÎÉÅõÚËÁÑ ÌÕÞÅ×ÁÑ �ÏÌÏÓËÁ, ÓÏÓÔÏÑÝÁÑ ÉÚ ÌÕÞÅÊ, ×ÓÔÒÅÞÁÀÝÉÈ S (ÓÍ.òÉÓ. 1) �ÒÉ s > 0, �ÒÅÌÏÍÌÑÑÓØ × ÓÒÅÄÕ 2 ÄÁÅÔ ×ÏÌÎÕ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ.÷. ó. âÕÌÄÙÒÅ× �ÏËÁÚÁÌ, ÞÔÏ ÅÓÌÉ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÊ ÕÇÏÌ ÓËÏÌØÖÅÎÉÑ�ÒÅÌÏÍÌÅÎÎÏÊ ×ÏÌÎÙ ÂÏÌØÛÅ "0 (ÓÍ. òÉÓ. 3)"0 = √� [!P (s)2
2(s)]− 13 (!P (s)2
2(s))Æ ; (7)� = 
onst = O(1), 0 < Æ < 112 , (ÓÍ. ËÎÉÇÕ [3℄, ÇÄÅ ÉÚÌÏÖÅÎÙ ÓÏÏÔ×ÅÔ-ÓÔ×ÕÀÝÉÅ ÒÁÓÓÍÏÔÒÅÎÉÑ É �ÒÉ×ÏÄÑÔÓÑ ÓÓÙÌËÉ ÎÁ ÒÁÂÏÔÙ ÷. ó. âÕÌ-ÄÙÒÅ×Á), ÔÏ �ÒÅÌÏÍÌÅÎÎÙÅ ×ÏÌÎÙ, �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏ ÏÔÒÁÖÁÑÓØ ÏÔ S,ÓÏÈÒÁÎÑÀÔ "ÇÅÏÍÅÔÒÏ-Ï�ÔÉÞÅÓËÕÀ ÉÎÄÉ×ÉÄÕÁÌØÎÏÓÔØ". óÌÅÄÕÑ ÷. ó.âÕÌÄÙÒÅ×Õ, ÂÕÄÅÍ "0 ÓÞÉÔÁÔØ ÕÓÌÏ×ÎÏÊ �ÒÅÄÅÌØÎÏÊ ÇÒÁÎÉ�ÅÊ, ÎÁÞÉÎÁÑÓ ËÏÔÏÒÏÊ ×ÏÌÎÙ × ÓÒÅÄÅ 2 ÏÂÒÁÚÕÀÔ ×ÏÌÎÕ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ.



çïìï÷îáñ ÷ïìîá éî�åòæåòåîãéïîîïçï �éðá 39
s>0 ��

�� 0 ��� ε 

òÉÓ. 3. ðÒÅÌÏÍÌÅÎÎÁÑ �ÏÄ ÕÇÌÏÍ ÓËÏÌØÖÅÎÉÑ "0 ×ÏÌÎÁ {ÕÓÌÏ×ÎÁÑ �ÒÅÄÅÌØÎÁÑ ÇÒÁÎÉ�Á, ÎÁÞÉÎÁÑ Ó ËÏÔÏÒÏÊ ×ÏÌ-ÎÙ × ÓÒÅÄÅ 2 ÏÂÒÁÚÕÀÔ ×ÏÌÎÕ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ.ëÁË ÉÚ×ÅÓÔÎÏ ÍÏÄÕÌØ �ÏÔÏËÁ ÜÎÅÒÇÉÉ ×ÏÌÎÏ×ÏÇÏ �ÏÌÑ U ÞÅÒÅÚ ÕÞÁ-ÓÔÏË S′ ⊂ S × ÎÁ�ÒÁ×ÌÅÎÉÉ ÎÏÒÍÁÌÉ n ÒÁ×ÅÎ
∫S′

!
22 Im(�U�n U?) ds; (8)ÚÄÅÓØ ÓÉÍ×ÏÌ "∗" ÏÚÎÁÞÁÅÔ ËÏÍ�ÌÅËÓÎÏÅ ÓÏ�ÒÑÖÅÎÉÅ, 
 - ÓËÏÒÏÓÔØ ×ÏÌÎ.ðÕÓÔØ ÚÄÅÓØ U = U in
, S′ - ÏÔÒÅÚÏË 0 6 s 6 �s ËÒÉ×ÏÊ S, ÇÄÅ �sÔÁËÏ×Ï, ÞÔÏ ÕÇÏÌ ÓËÏÌØÖÅÎÉÑ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ �ÒÅÌÏÍÌÅÎÎÏÇÏ ÌÕÞÁÒÁ×ÅÎ "0 (ÓÍ. (7)). þÁÓÔØ ×ÏÌÎÏ×ÏÇÏ �ÏÌÑ ×ÏÌÎÙ U in
, ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÁÑÌÕÞÁÍ, �ÁÄÁÀÝÉÍ ÎÁ ÏÔÒÅÚÏË [0;�s℄ ⊂ S �ÒÅÌÏÍÌÑÑÓØ ÄÁÅÔ ÎÁÞÁÌÏ×ÏÌÎÅ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ.ðÅÒÅÊÄÅÍ ÔÅ�ÅÒØ Ë ÎÁÛÉÍ ÏÓÎÏ×ÎÙÍ �ÒÅÄ�ÏÌÏÖÅÎÉÑÍ. íÙ �ÒÅÄ�Ï-ÌÏÖÉÍ, ÞÔÏ:1. ðÏÔÏË ÜÎÅÒÇÉÉ, ÒÁÓ�ÒÏÓÔÒÁÎÑÀÝÅÊÓÑ ×ÄÏÌØ S ÏÔ ÔÏÞËÉ s = 0 ×ÓÔÏÒÏÎÕ s < 0 ×ÏÌÎÙ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ, × �ÅÒ×ÏÍ �ÒÉÂÌÉÖÅÎÉÉ �ÒÏ-�ÏÒ�ÉÏÎÁÌÅÎ �s
∫0 Im(U in
? �U in
�n )∣

∣

∣

∣s=0 ds; (9)�ÒÉÞÅÍ ËÏÜÆÆÉ�ÉÅÎÔ �ÒÏ�ÏÒ�ÉÏÎÁÌØÎÏÓÔÉ ÚÁ×ÉÓÉÔ (ÔÏÖÅ × �ÅÒ×ÏÍ�ÒÉÂÌÉÖÅÎÉÉ) ÏÔ ! É ÚÎÁÞÅÎÉÊ 
1, 
2, κ1, κ2, �, P , ÇÄÅ 1� ËÒÉ×ÉÚÎÁ



40 ÷. í. âáâéþ, á. á. íáãëï÷óëéêS, P - ÜÆÆÅËÔÉ×ÎÙÊ ÒÁÄÉÕÓ ËÒÉ×ÉÚÎÙ P = [1� − 1
2 �
2�n ]−1 (ÓÍ. [?, ÇÌ.6℄) × ÔÏÞËÅ s = 0, s ∈ S.úÁÍÅÔÉÍ ÄÁÌÅÅ, ÞÔÏ × ÓÉÌÕ ÍÁÌÏÓÔÉ �s (ÍÙ ÒÁÓÓÍÁÔÒÉ×ÁÅÍ ×ÙÓÏ-ËÏÞÁÓÔÏÔÎÕÀ ÓÉÔÕÁ�ÉÀ) ÍÏÄÕÌØ ÉÎÔÅÇÒÁÌÁ (9) × �ÅÒ×ÏÍ �ÒÉÂÌÉÖÅÎÉÉÒÁ×ÅÎ ∣∣U in
0 ∣

∣

2 !
1 sin�0�s (�0 { ÕÇÏÌ ÓËÏÌØÖÅÎÉÑ ÌÕÞÁ M0O �ÁÄÁÀÝÅÊ×ÏÌÎÙ U in
) ÓÍ. òÉÓ. 1. ó �ÏÓÌÅÄÎÅÊ ÆÏÒÍÕÌÏÊ Ó×ÑÚÁÎÏ �ÒÅÄ�ÏÌÏÖÅÎÉÅ:2. ëÏÜÆÆÉ�ÉÅÎÔ ×ÏÚÂÕÖÄÅÎÉÑ ×ÏÌÎÙ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ �ÒÏ�ÏÒ�ÉÏ-ÎÁÌÅÎ × �ÅÒ×ÏÍ �ÒÉÂÌÉÖÅÎÉÉ U in
0 √�s; (10)�ÒÉÞÅÍ ËÏÜÆÆÉ�ÉÅÎÔ �ÒÏ�ÏÒ�ÉÏÎÁÌØÎÏÓÔÉ ÚÁ×ÉÓÉÔ ÔÏÌØËÏ ÏÔ ! É ÚÎÁ-ÞÅÎÉÊ 
1, 
2, κ1, κ2, �, P × ÔÏÞËÅ s = 0. úÁÍÅÔÉÍ, ÞÔÏ ÍÏÄÕÌØ ×ÙÒÁÖÅ-ÎÉÑ (10) �ÒÏ�ÏÒ�ÉÏÎÁÌÅÎ × �ÅÒ×ÏÍ �ÒÉÂÌÉÖÅÎÉÉ Ë×ÁÄÒÁÔÎÏÍÕ ËÏÒÎÀÉÚ ÉÎÔÅÇÒÁÌÁ (9).ðÒÅÄ�ÏÌÏÖÅÎÉÅ 2 ÒÁÚÕÍÅÅÔÓÑ ÎÅÏÂÏÓÎÏ×ÁÎÎÁÑ ÇÉ�ÏÔÅÚÁ. ÷ Å£ \Ï�ÒÁ×-ÄÁÎÉÅ" ÍÏÖÎÏ �ÒÉ×ÅÓÔÉ ÌÉÛØ ÔÏÔ ÆÁËÔ, ÞÔÏ ÍÏÄÕÌØ �ÏÔÏËÁ ÜÎÅÒÇÉÉ×ÄÏÌØ ÕÚËÏÊ �ÏÌÏÓËÉ ÌÕÞÅÊ × �ÅÒ×ÏÍ �ÒÉÂÌÉÖÅÎÉÉ ÔÏÖÅ �ÒÏ�ÏÒ�ÉÏÎÁ-ÌÅÎ Ë×ÁÄÒÁÔÕ ÍÏÄÕÌÑ ÄÉÆÒÁË�ÉÏÎÎÏÇÏ ËÏÜÆÆÉ�ÉÅÎÔÁ.
§3. æÏÒÍÕÌÁ ÄÌÑ �sðÕÓÔØ �(s) { ÕÇÏÌ ÓËÏÌØÖÅÎÉÑ �ÁÄÁÀÝÅÊ ×ÏÌÎÙ.ïÂÏÚÎÁÞÉÍ (ÓÍ. òÉÓ. 4) O { ÔÏÞËÕ, ÇÄÅ s = 0, O′ ÔÏÞËÕ, ÇÄÅ s = �s,ÔÏÇÄÁ × �ÅÒ×ÏÍ �ÒÉÂÌÉÖÅÎÉÉ�� = �(�s) − �0 = �(�s)− �(0) = d�ds ∣∣∣∣s=0�s: (11)úÁËÏÎ óÎÅÌÉÕÓÁ × ÔÏÞËÅ O′ ÄÁ£Ô
os(�0 +��)
os "0 = (
1
2)�s : (12)õÞÉÔÙ×ÁÑ, ÞÔÏ �� É "0 ÍÁÌÙ (ÓÍ. (7)), ÉÍÅÅÍ:
os(�0+��)1− "202 ≈

(
1
2)s=0+( dds 
1
2)s=0�s≈(1 + "202 ) (
os�0−sin�0��):(13)
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òÉÓ. 4. ìÕÞÉ ×ÏÌÎ �ÁÄÁÀÝÉÈ ÎÁ ÇÒÁÎÉ�Õ ÒÁÚÄÅÌÁ S �ÏÄÕÇÌÁÍÉ �0 É �(�s).õÞÉÔÙ×ÁÑ, ÞÔÏ × ÔÏÞËÅ s = 0 ÉÍÅÅÔ ÍÅÓÔÏ ÚÁËÏÎ óÎÅÌÌÉÕÓÁ 
os�0 =
( 
1
2)s=0, �ÏÌÕÞÁÅÍ Ó ÔÏÞÎÏÓÔØÀ ÄÏ ÇÌÁ×ÎÙÈ ÞÌÅÎÏ×:

( dds 
1
2)s=0�s+ sin�0�� = "202 
os�0: (14)îÁ ÒÁ×ÅÎÓÔ×Á (11) É (14) ÍÏÖÎÏ ÓÍÏÔÒÅÔØ ËÁË ÎÁ ÓÉÓÔÅÍÕ ÕÒÁ×ÎÅÎÉÊÄÌÑ ÎÁÈÏÖÄÅÎÉÑ �s É ��, ÏÔËÕÄÁ�s = "202 
os�0sin�0 d�ds + dds ( 
1
2)∣∣∣s=0 : (15)åÓÌÉ ÕÞÅÓÔØ, ÞÔÏ "0 É �0 ÚÁ×ÉÓÉÔ ÔÏÌØËÏ ÏÔ ! É ÚÎÁÞÅÎÉÊ 
1, 
2, κ1, κ2,1� É P × ÔÏÞËÅ s = 0, �ÏÌÕÞÉÍ, ÞÔÏ ËÏÜÆÆÉ�ÉÅÎÔ ×ÏÚÂÕÖÄÅÎÉÑ × ÓÉÌÕÆÏÒÍÕÌÙ (10) �ÒÏ�ÏÒ�ÉÏÎÁÌÅÎU in
0 1
√sin�0 d�ds + dds ( 
1
2)∣∣∣s=0 : (16)éÎÔÅÒÅÓÎÏ ÏÔÍÅÔÉÔØ, ÞÔÏ �ÏÄËÏÒÅÎÎÏÅ ×ÙÒÁÖÅÎÉÅ ÚÄÅÓØ ÔÏÌØËÏÍÎÏÖÉÔÅÌÅÍ −1 ÏÔÌÉÞÁÅÔÓÑ ÏÔ ÌÅ×ÏÊ ÞÁÓÔÉ ÎÅÒÁ×ÅÎÓÔ×Á (5).
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§4. ÷ÙÒÁÖÅÎÉÅ ÄÌÑ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ âÕÌÄÙÒÅ×Á ×�ÅÒ×ÏÍ �ÒÉÂÌÉÖÅÎÉÉ÷ÅÒÎÅÍÓÑ Ë ××ÅÄÅÎÉÀ. åÓÌÉ �ÁÄÁÀÝÁÑ ÎÁ ÇÒÁÎÉ�Õ S ×ÏÌÎÁ Ï�ÉÓÙ-×ÁÅÔÓÑ ÒÁÚÌÏÖÅÎÉÅÍ (3), ÔÏ ÅÓÔÅÓÔ×ÅÎÎÏ �ÒÅÄ�ÏÌÏÖÉÔØ, ÞÔÏ ÓÏ�ÒÉËÏÓ-ÎÕ×ÛÉÓØ Ó S × ÔÏÞËÅ O, ×ÏÌÎÁ ÞÁÓÔÉÞÎÏ ÏÔÒÁÚÉÔÓÑ, ÞÁÓÔÉÞÎÏ �ÅÒÅÊÄÅÔ× ×ÏÌÎÕ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ(ÓÍ. ÕÞÁÓÔÏË QO ÎÁ òÉÓ. 5). ë ÕÞÁÓÔËÕ QO

s>0 ��� ���� �0 

M0

��
�

 	M

òÉÓ. 5. ìÕÞÉ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ âÕÌÄÙÒÅ×Á �ÏÒÏÖÄÅÎ-ÎÙÅ \×ÏÌÎÏÊ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ", ÒÁÓ�ÒÏÓÔÒÁÎÑÀÝÅÊÓÑ×ÂÌÉÚÉ ÇÒÁÎÉ�Ù ÒÁÚÄÅÌÁ Ä×ÕÈ ÓÒÅÄ.ÂÕÄÅÔ �ÒÉÍÙËÁÔØ \×ÏÌÎÏ×ÁÑ ÂÁÈÒÏÍÁ" �ÏÒÏÖÄÅÎÎÁÑ ÍÎÏÖÅÓÔ×ÏÍ ×ÏÌÎ,ÕÇÏÌ ÓËÏÌØÖÅÎÉÑ ËÏÔÏÒÙÈ �ÒÅ×ÏÓÈÏÄÉÔ "0(ÓÍ. ÆÏÒÍÕÌÕ (7)). òÁÓ�ÒÏ-ÓÔÒÁÎÑÑÓØ ×ÄÏÌØ ÇÒÁÎÉ�Ù S, ÜÔÁ ×ÏÌÎÁ ÂÕÄÅÔ \�ÒÏÓÁÞÉ×ÁÔØÓÑ" ÓË×ÏÚØS, ÞÔÏ �ÒÉ×ÏÄÉÔ Ë ÚÁÔÕÈÁÎÉÀ ×ÏÌÎÙ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ. üÔÉ �ÒÏÓÁ-ÞÉ×ÛÉÅÓÑ ÞÅÒÅÚ S ×ÏÌÎÙ, ËÁË ÅÓÔÅÓÔ×ÅÎÎÏ ÏÖÉÄÁÔØ, ÂÕÄÕÔ ÒÁÓ�ÒÏÓÔÒÁ-ÎÑÔØÓÑ × ÓÒÅÄÅ 1 ×ÄÏÌØ \ÇÅÏÍÅÔÒÏ-Ï�ÔÉÞÅÓËÉÈ" ÌÕÞÅÊ, ÕÇÌÙ ÓÏÓËÁÌØ-ÚÙ×ÁÎÉÑ ËÏÔÏÒÙÈ(� ÎÁ ÒÉÓ. 5), ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÀ
os� = 
1
2 : (17)üÔÏ ÒÅÇÕÌÑÒÎÏÅ �ÏÌÅ ÌÕÞÅÊ. æÏÒÍÕÌÁ 17) ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÅÓÔÅÓÔ×ÅÎÎÏ-ÍÕ �ÒÅÄ�ÏÌÏÖÅÎÉÀ, ÞÔÏ ×ÏÌÎÙ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ, ×ÏÚÎÉËÛÉÅ × ÔÏÞ-ËÅ O ÒÁÓ�ÒÏÓÔÒÁÎÑÀÔÓÑ ÓÏ ÓËÏÒÏÓÔØÀ 
2|S . üÔÉ ÇÅÏÍÅÔÒÏ-Ï�ÔÉÞÅÓËÉÅÌÕÞÉ(ÓÍ. ÌÕÞ QM ÎÁ ÒÉÓ. 5) { ÜÔÏ ÌÕÞÉ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ âÕÌÄÙÒÅ×Á.éÓÈÏÄÑ ÉÚ ÓÏÏÂÒÁÖÅÎÉÊ ÌÏËÁÌØÎÏÓÔÉ ÍÏÖÎÏ ÎÁ�ÉÓÁÔØ ×ÙÒÁÖÅÎÉÅ ÄÌÑ



çïìï÷îáñ ÷ïìîá éî�åòæåòåîãéïîîïçï �éðá 43ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ âÕÌÄÙÒÅ×Á × �ÅÒ×ÏÍ �ÒÉÂÌÉÖÅÎÉÉ. æÁÚÏ×ÙÊ ÍÎÏÖÉ-ÔÅÌØ ÅÓÔÅÓÔ×ÅÎÎÏ ÄÏÌÖÅÎ ÂÙÔØ ÒÁ×ÅÎei!�(M0;M); �(M0;M) = |M0O|
1 + O
∫Q ds
2(s) + |QM |
1 : (18)äÁÌÅÅ ×ÏÌÎÁ, ÒÁÓ�ÒÏÓÔÒÁÎÑÀÝÁÑÓÑ ×ÄÏÌØ ÌÕÞÁ M0O × ÔÏÞËÅ O ÞÁÓÔÉÞ-ÎÏ ÏÔÒÁÚÉÔÓÑ(ÓÍ. ÏÔÒÁÖÅÎÎÙÊ ÌÕÞ OM ′ ÎÁ ÒÉÓ. 5), ÞÁÓÔÉÞÎÏ �ÅÒÅÊÄÅÔ ×ÓÒÅÄÅ 2 × ×ÏÌÎÕ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ. åÓÔÅÓÔ×ÅÎÎÏ ÏÖÉÄÁÔØ, ÞÔÏ ÉÎÔÅÎ-ÓÉ×ÎÏÓÔØ ×ÏÌÎÙ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ ÂÕÄÅÔ Ï�ÒÅÄÅÌÑÔØÓÑ ÍÎÏÖÉÔÅÌÅÍ×ÉÄÁ(ÓÍ. ÆÏÒÍÕÌÙ (9) É (16)):1(−i!)3U in
0 1

√sin�0 d�ds + dds 
1
2 ∣∣∣∣∣∣O T (O): (19)úÄÅÓØ T (O) Ï�ÒÅÄÅÌÑÅÔÓÑ ÚÎÁÞÅÎÉÑÍÉ 
1, 
2(O), �(O), κ1(O), κ2(O),P (O), ! É ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �ÁÄÁÀÝÅÊ ×ÏÌÎÙ. äÁÌÅÅ ×ÏÌÎÁ ÒÁÓ�ÒÏÓÔÒÁÎÑ-ÅÔÓÑ ×ÄÏÌØ S ËÁË ×ÏÌÎÁ ÛÅ�ÞÕÝÅÊ ÇÁÌÅÒÅÉ(Ó ×ÏÌÎÏ×ÏÊ "ÂÁÈÒÏÍÏÊ"). ÷ÔÏÞËÅ Q ÂÅÒÅÔ ÎÁÞÁÌÏ ÌÕÞ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ âÕÌÄÙÒÅ×Á. �ÁËÉÍ ÏÂÒÁÚÏÍÍÙ �ÒÉÈÏÄÉÍ Ë ÉÓËÏÍÏÊ ÆÏÒÍÕÌÅ ÄÌÑ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ ÉÎÔÅÒÆÅÒÅÎ�É-ÏÎÎÏÇÏ ÔÉ�Á:W ≃ ei!�(M0;M) 1(−i!)�U in
0 1
√sin�0 d�ds + dds 
1
2 ∣∣∣∣∣∣O T (O)

×e− O
∫Q �(s)ds√ J(Q)J(M)T (Q)GM (
): (20)úÄÅÓØ �(s) ÚÁ×ÉÓÉÔ ÏÔ !, κ1, κ2, �, P , 
1, 
2 × ÔÏÞËÅ s, J { ÇÅÏÍÅÔÒÉ-ÞÅÓËÏÅ ÒÁÓÈÏÖÄÅÎÉÅ ÌÕÞÅÊ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ × ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÊ ÔÏÞËÅ,T (Q) { ÉÇÒÁÅÔ ÒÏÌØ ÄÉÆÒÁË�ÉÏÎÎÏÇÏ ËÏÜÆÆÉ�ÉÅÎÔÁ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ:�(s) = −

s
∫0 κ1

κ2 
1
2(�) d�sin�(�)P (�) ; (21)T (Q) = κ1
1
κ2
2(Q) : (22)



44 ÷. í. âáâéþ, á. á. íáãëï÷óëéêæÕÎË�ÉÑ GM (
) ××ÅÄÅÎÁ ÷. ó. âÕÌÄÙÒÅ×ÙÍ(ÓÍ. [1{3℄) É Ï�ÉÓÙ×ÁÅÔ×ÏÌÎÏ×ÏÅ �ÏÌÅ ×ÂÌÉÚÉ ÆÒÏÎÔÁ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÊ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ:GM (
) = ∫L [w1(�)w2(�)]M ei
�v(�)w2(�)d�; 
2√3 − 1 < M 6

2√3 : (23)úÄÅÓØ L �ÒÑÍÁÑ { (+∞ · e 4�i3 ;+∞ · e�i3 ), M { �ÅÌÏÅ ÞÉÓÌÏ,
 = (!2 ) 13 O

∫Q ds
1=32 (s)P 2=3(s) : (24)æÏÒÍÕÌÙ (20){(24) ×Ù×ÅÄÅÎÎÙÅ ÚÄÅÓØ ÎÁ ÏÓÎÏ×ÁÎÉÉ ÓÏÏÂÒÁÖÅÎÉÊ ÌÏ-ËÁÌØÎÏÓÔÉ, �ÏÌÎÏÓÔØÀ ÓÏÏÔ×ÅÔÓÔ×ÕÀÔ ÆÏÒÍÕÌÅ (28) ÒÁÂÏÔÙ [2℄, �ÏÌÕ-ÞÅÎÎÏÊ ÷. ó. âÕÌÄÙÒÅ×ÙÍ Ó �ÏÍÏÝØÀ ÄÒÕÇÉÈ(ÎÏ ÔÏÖÅ Ü×ÒÉÓÔÉÞÅÓËÉÈ)ÒÁÓÓÕÖÄÅÎÉÊ. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÆÏÒÍÕÌÁ ÷. ó. âÕÌÄÙÒÅ×Á É �ÒÉÎ�É�ÌÏËÁÌØÎÏÓÔÉ, ÓÔÏÌØ ×ÁÖÎÙÊ ÄÌÑ ÔÅÏÒÉÉ ËÏÒÏÔËÉÈ ×ÏÌÎ, �ÏÌÎÏÓÔØÀ ÓÏ-ÇÌÁÓÕÀÔÓÑ ÄÒÕÇ Ó ÄÒÕÇÏÍ. ìÉÔÅÒÁÔÕÒÁ1. ÷. ó. âÕÌÄÙÒÅ×, éÓÓÌÅÄÏ×ÁÎÉÅ ÆÕÎË�ÉÉ çÒÉÎÁ × ÚÁÄÁÞÅ ÄÉÆÒÁË�ÉÉ ÎÁ �ÒÏ-ÚÒÁÞÎÏÍ ËÒÕÇÏ×ÏÍ �ÉÌÉÎÄÒÅ I. | öÕÒÎÁÌ ×ÙÞ. ÍÁÔÅÍ. É ÍÁÔ. ÆÉÚÉËÉ 4 (1964),275{286.2. ÷. ó. âÕÌÄÙÒÅ×, éÎÔÅÒÆÅÒÅÎ�ÉÑ ËÏÒÏÔËÉÈ ×ÏÌÎ × ÚÁÄÁÞÅ ÄÉÆÒÁË�ÉÉ ÎÁ ÎÅÏÄ-ÎÏÒÏÄÎÏÍ �ÉÌÉÎÄÒÅ �ÒÏÉÚ×ÏÌØÎÏÇÏ ÓÅÞÅÎÉÑ. | é÷õú 10, No. 5 (1967), 699{711.3. V. M. Babi
h, Boundary layer approa
h to des
ribe an interferen
e head wave. |Wave motion 46 (2009), 169{173.4. ÷. í. âÁÂÉÞ, ðÏÇÒÁÎÓÌÏÊÎÙÊ �ÏÄÈÏÄ Ë Ï�ÉÓÁÎÉÀ ÇÏÌÏ×ÎÏÊ ×ÏÌÎÙ ÉÎÔÅÒÆÅÒÅÎ-�ÉÏÎÎÏÇÏ ÔÉ�Á. íÁÔÅÍÁÔÉÞÅÓËÉÅ ×Ï�ÒÏÓÙ ÔÅÏÒÉÉ ÒÁÓ�ÒÏÓÔÒÁÎÅÎÉÑ ×ÏÌÎ. |úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 43 (2014), 18{26.5. J. B. Keller, Di�ra
tion by an 
onvex 
ylinder. | IRE Trans. on Antennas andProp., AP-4, No. 3 (1956).6. á. á. íÁ�ËÏ×ÓËÉÊ, ëÏÒÏÔËÏ×ÏÌÎÏ×ÙÊ ÔÏÞÅÞÎÙÊ ÉÓÔÏÞÎÉË ËÏÌÅÂÁÎÉÊ ×ÂÌÉ-ÚÉ ÎÅÏÄÎÏÒÏÄÎÏÊ �ÏÌÕ�ÌÏÓËÏÓÔÉ. íÁÔÅÍÁÔÉÞÅÓËÉÅ ×Ï�ÒÏÓÙ ÔÅÏÒÉÉ ÒÁÓ�ÒÏ-ÓÔÒÁÎÅÎÉÑ ×ÏÌÎ. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 409 (2013), 107{20.7. á. á. íÁ�ËÏ×ÓËÉÊ, çÏÌÏ×ÎÁÑ ×ÏÌÎÁ ÉÎÔÅÒÆÅÒÅÎ�ÉÏÎÎÏÇÏ ÔÉ�Á × ÚÁÄÁÞÅ ÄÉ-ÆÒÁË�ÉÉ ×ÏÌÎ ÔÏÞÅÞÎÏÇÏ ÉÓÔÏÞÎÉËÁ ÎÁ ÎÅÏÄÎÏÒÏÄÎÏÊ �ÏÌÕ�ÌÏÓËÏÓÔÉ. |ö÷í É íæ.(�ÒÉÎÑÔÏ Ë �ÅÞÁÔÉ)8. ÷. í. âÁÂÉÞ, ÷. ó. âÕÌÄÙÒÅ×, áÓÉÍ�ÔÏÔÉÞÅÓËÉÅ ÍÅÔÏÄÙ × ÚÁÄÁÞÁÈ ÄÉÆÒÁË�ÉÉËÏÒÏÔËÉÈ ×ÏÌÎ. í., îÁÕËÁ, 1972.
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h V. M., Matskovskiy A. A. An interferen
e head wave (Buldyrev'swave) and lo
alization prin
iple.In the series of arti
les V. S. Buldyrev was 
onsidering interferen
e headwaves. We will 
all these waves as Buldyrev waves. Our main goal is toobtain formulas des
ribing Buldyrev's wave using lo
alization prin
iple.Similar formulas were dedu
ed (from another but also heuristi
 
onsider-ations) by V. S. Buldyrev earlier. Di�erent point of view on a Buldyrev'swave was proposed by V. M. Babi
h. Some formulas for the waves of this
lass 
ontain an illusory 
ontradi
tion with 
on
ept of lo
alization. Wedemonstrate that the 
ontradi
tion is �
titious and formulas dedu
ed byV. S. Buldyrev and results obtained later agree with lo
alization prin
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