
®ÑÔÍÄÂ
²ÇÆÂÍÙËâÉÖÓÐÂÎÂ
äµÔÒÇØË×ËÊËÚÇÔÍËØ ÐÂÖÍã

³°¥¦²¨¡¯ª¦

°¢©°²½ ¡¬´µ¡­¾¯½· ±²°¢­¦®

1257 ¦.°. ¢ÂÃËÚÇÄ, £.ª. ¥ÑÍÖÚÂÇÄ, À.¯. ¦ÓÑÛÇÐÍÑ. ¹ÈÓÐÞÇ ÆÞÓÞ Ä ÒÓËÔÖÕÔÕÄËË
ÕÈÏÐÑÌ àÐÇÓÅËË

1281 ¥.¬. ¢ÇÎÂÜÇÐÍÑ. ¬ÑÏÒßáÕÇÓÐÑÇ ÏÑÆÇÎËÓÑÄÂÐËÇ ÉËÆÍËØ ÏÇÕÂÎÎÑÄ
1323 £.£. ¬ÎËÐßÛÑÄ, £.ª. ¯ÇÍÑÓÍËÐ. ³ËÐØÓÑÐËÊÂÙËâ ÂÄÕÑÍÑÎÇÃÂÕÇÎßÐÞØ ÔÇÕÇÌ Ô

ÊÂÒÂÊÆÞÄÂáÜËÏË ÔÄâÊâÏË

®¦´°¥ª¹¦³¬ª¦ ©¡®¦´¬ª

1337 ¡.¡. ¤ÓËÃ. ¬ ÄÑÒÓÑÔÖ ÑÃ ËÐÕÇÓÒÓÇÕÂÙËË ÍÄÂÐÕÑÄÑÌ ×ËÊËÍË
1353 ª.°. ©ÑÎÑÕÑÄÔÍËÌ, ².¯. ®ËÐÄÂÎËÇÄ, ¥.ª. ³ÇÏÇÐÙÑÄ. ¥ËÐÂÏËÍÂ ÚÂÔÕÑÕÐÑ-

ÏÑÆÖÎËÓÑÄÂÐÐÞØ ÄÑÎÐÑÄÞØ ÒÂÍÇÕÑÄ Ä ÔÄÇÕÑÄÑÆÂØ Ô ÍÑÏÒÎÇÍÔÐÞÏË ÏÂÕÇÓË-
ÂÎßÐÞÏË ÒÂÓÂÏÇÕÓÂÏË

1366 ¯ÑÄÑÔÕË ×ËÊËÍË Ä ÔÇÕË Internet (À.¯. ¦ÓÑÛÇÐÍÑ)

¢ª¢­ª°¤²¡¶ªÁ

1367 ¤ÑÆÑÄÑÌ ÖÍÂÊÂÕÇÎß ÂÄÕÑÓÑÄ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ì ÕÑÏ 183,
2013 Å. (¯.£. ¤ÓËÃÍÑÄÂ)

1371 ¤ÑÆÑÄÑÌ ÕÇÏÂÕËÚÇÔÍËÌ ÖÍÂÊÂÕÇÎß Í ÉÖÓÐÂÎÖ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ì
ÕÑÏ 183, 2013 Å., ÔÑÔÕÂÄÎÇÐÐÞÌ Ä ÔÑÑÕÄÇÕÔÕÄËË Ô ÏÇÉÆÖÐÂÓÑÆÐÑÌ ÍÎÂÔÔË×ËÍÂ-
ÙËÇÌ ÒÑ ×ËÊËÍÇ Ë ÂÔÕÓÑÐÑÏËË (PACS 2010) (¦.¡. ¶ÓËÏÇÓ)

IS
S
N

00
42

ì
12

94
.
µ
¶
¯
.
20

13
,
Æ
ÇÍ
ÂÃ

Ó
ß.

´
.
18
3,

å
12
.
12
57

ë
13
76
.



IISSSSNN 00004422 -- 11229944

2013dekabrx

tom183 12

Ö̈ÓÐÂÎ ÑÔÐÑÄÂÐ Ä 1918 Å.

µ
¶
¯
�Õ

Ñ
Ï

1
8
3
å

12
1
2
5
7
ë
1
3
7
6

2
0
1
3



²°³³ª«³¬¡Á ¡¬¡¥¦®ªÁ ¯¡µ¬

µ³±¦·ª ¶ª©ª¹¦³¬ª· ¯¡µ¬
2013, ÕÑÏ 183
¨ÖÓÐÂÎ ËÊÆÂÈÕÔâ Ô ÂÒÓÇÎâ 1918 Å.

¤ÎÂÄÐÞÌ ÓÇÆÂÍÕÑÓ ­.£. ¬¦­¥½º

²¦¥¡¬¸ª°¯¯¡Á ¬°­­¦¤ªÁ:

®.³. ¡¬³¦¯´¾¦£¡ (ÑÕÄÇÕÔÕÄÇÐÐÞÌ ÔÇÍÓÇÕÂÓß), ¦.¢. ¡­¦¬³¡¯¥²°£, ±.ª. ¡²³¦¦£,
£.³. ¢¦³¬ª¯, £.¢. ¢²¡¤ª¯³¬ª«, À.£. ¤µ­Á¦£, ³.±. ¥¦¯ª³°£, ª.®. ¥²§®ª¯,
¤.². ª£¡¯ª¸¬ª«, ¡.¡. ¬¡±­Á¯³¬ª«, ¤.¯. ¬µ­ª±¡¯°£, ®.¢. ®¦¯³¬ª«,
¤.¡. ®¦³Á¸, ­.¢. °¬µ¯¾, ­.±. ±ª´¡¦£³¬ª« (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ), £.ª. ²ª´µ³,
£.¡. ²µ¢¡¬°£ (ÒÇÓÄÞÌ ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ), °.£. ²µ¥¦¯¬° (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ),
®.£. ³¡¥°£³¬ª«, ¢.®. ³®ª²¯°£, £.¦. ¶°²´°£

"µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" (ÔÑÍÓÂÜÇÐÐÑ µ¶¯) ì ÉÖÓÐÂÎ, ÒÖÃÎËÍÖáÜËÌ ÑÃÊÑÓÞ ÔÑÄÓÇÏÇÐÐÑÅÑ ÔÑÔÕÑâÐËâ ÐÂËÃÑÎÇÇ ÂÍÕÖÂÎßÐÞØ ÒÓÑÃÎÇÏ
×ËÊËÍË Ë ÔÏÇÉÐÞØ Ô ÐÇá ÐÂÖÍ. ±ÓÇÆÐÂÊÐÂÚÂÇÕÔâ ÆÎâ ÐÂÖÚÐÞØ ÓÂÃÑÕÐËÍÑÄ, ÂÔÒËÓÂÐÕÑÄ, ÔÕÖÆÇÐÕÑÄ-×ËÊËÍÑÄ ÔÕÂÓÛËØ ÍÖÓÔÑÄ, ÒÓÇÒÑÆÂÄÂÕÇÎÇÌ.
£ÞØÑÆËÕ 12 ÓÂÊ Ä ÅÑÆ (1 ÕÑÏ, ÄÍÎáÚÂáÜËÌ 12 ÐÑÏÇÓÑÄ; ÒÓË ÙËÕËÓÑÄÂÐËË ÔÕÂÕÇÌ 1990 ë 1993 ÅÅ. ÑÃâÊÂÕÇÎßÐÑ ÖÍÂÊÞÄÂÇÕÔâ ÐÑÏÇÓ ÉÖÓÐÂÎÂ).
³ÒËÔÑÍ ÖÍÂÊÂÕÇÎÇÌ Í ÄÞÛÇÆÛËÏ ÕÑÏÂÏ ÒÑÏÇÜÂÎÔâ ÐÂ ÒÇÓÄÑÌ ÔÕÓÂÐËÙÇ ÅÑÆÑÄÑÅÑ ÖÍÂÊÂÕÇÎâ ÔÕÂÕÇÌ Ä ÆÇÍÂÃÓßÔÍËØ ÐÑÏÇÓÂØ 1990 ë 1995, 1997 ë
2010, 2012 ÅÅ.

¡ÆÓÇÔ ÓÇÆÂÍÙËË:
119991 ®ÑÔÍÄÂ, ­ÇÐËÐÔÍËÌ ÒÓÑÔÒÇÍÕ 53, ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ­ÇÃÇÆÇÄÂ ²¡¯,
²ÇÆÂÍÙËâ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ"
´ÇÎ. (499) 132-62-65. ´ÇÎ./×ÂÍÔ (499) 132-63-48
´ÇÎ./×ÂÍÔ (499) 190-42-44, (499) 190-34-52
E-mail: ufn@ufn.ru

# ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ­ÇÃÇÆÇÄÂ
²ÑÔÔËÌÔÍÑÌ ÂÍÂÆÇÏËË ÐÂÖÍ,

"µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" 2013

£ÐËÏÂÐËá ÚËÕÂÕÇÎÇÌ!
µÔÎÑÄËâ Ñ×ÑÓÏÎÇÐËâ ÒÑÆÒËÔÍË ÐÂ ÉÖÓÐÂÎ

"µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÐÂ 2014 Å.
ÔÏ. ÐÂ c. 1376 àÕÑÅÑ ÐÑÏÇÓÂ.

±ÓÂÄËÎÂ Ñ×ÑÓÏÎÇÐËâ ÓÖÍÑÒËÔÇÌ (ÆÎâ ÂÄÕÑÓÑÄ)
ÔÏ. ÐÂ Ô. 1216, Õ. 182, å 11, 2012 Å.

¿ÎÇÍÕÓÑÐÐÞÇ ÒÓÇÒÓËÐÕÞ ÔÕÂÕÇÌ, ÑÒÖÃÎËÍÑÄÂÐÐÞØ Ä ÉÖÓÐÂÎÇ µ¶¯,
ÆÑÔÕÖÒÐÞ ÚÇÓÇÊ Internet Ô 26 ÆÇÍÂÃÓâ 1994 ÅÑÆÂ (www.ufn.ru)



The English speaking reader is referred to Physics ±Uspekhi
56 (12) (2013) for a cover-to-cover translation

CONTENTS

REVIEWS OF TOPICAL PROBLEMS

1257 E.O. Babichev, V.I. Dokuchaev, Yu.N. Eroshenko. Black holes in the presence of

dark energy

1281 D.K. Belashchenko. Computer simulation of liquid metals

1323 V.V. Klinshov, V.I. Nekorkin. Synchronization of delay-coupled oscillator networks

METHODOLOGICAL NOTES

1337 A.A. Grib. On the problem of the interpretation of quantum physics

1353 I.O. Zolotovskii, R.N. Minvaliev, D.I. Sementsov.Dynamics of frequency-modulated

wave packets in optical guides with complex-valued material parameters

1366 Physics news on the Internet (Yu.N. Eroshenko)

BIBLIOGRAPHY

1367 Authors index to Vol. 183, 2013 (N.V. Gribkova)

1371 Subject index to Vol. 183, 2013 (E.A. Frimer)

µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ, Õ. 183, å 12
£ÞÒÖÔÍÂáÜËÌ ÐÂÖÚÐÞÌ ÓÇÆÂÍÕÑÓ ³.®. ¡ÒÇÐÍÑ.

²ÇÆÂÍÕÑÓÞ ®.³. ¡ÍÔÇÐÕßÇÄÂ, ´.±. ²ÑÏÂÐÑÄÂ, ¦.¡. ¶ÓËÏÇÓ.
­ËÕÇÓÂÕÖÓÐÞÌ ÓÇÆÂÍÕÑÓ ´.¢. ­ÂÓËÑÐÑÄÂ.

³ÕËÎËÔÕËÚÇÔÍÑÇ ÓÇÆÂÍÕËÓÑÄÂÐËÇ ÂÐÅÎËÌÔÍËØ ÕÇÍÔÕÑÄ ¦.¤. ³ÕÓÇÎßÚÇÐÍÑ.
²ÇÆÂÍÕÑÓ-ÃËÃÎËÑÅÓÂ× ¦.£. ©ÂØÂÓÑÄÂ.

³ÆÂÐÑ Ä ÐÂÃÑÓ 01.10.2013 Å. ±ÑÆÒËÔÂÐÑ Í ÒÇÚÂÕË 02.12.2013 Å. ¶ÑÓÏÂÕ 60 � 88/8.
¢ÖÏÂÅÂ Ñ×ÔÇÕÐÂâ å 1. ±ÇÚÂÕß Ñ×ÔÇÕÐÂâ. µÔÎ. ÒÇÚ. Î. 14,7. µÔÎ. ÍÓ.-ÑÕÕ. 15,2.

¶ËÊ. Î. 15,00. µÚ.-ËÊÆ. Î. 19,00. ´ËÓÂÉ 500 àÍÊ. ©ÂÍÂÊ 4392.
µÔÎÑÄËâ Ñ×ÑÓÏÎÇÐËâ ÒÑÆÒËÔÍË ÐÂ ÉÖÓÐÂÎ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÐÂ 2014 Å. ÔÏ. ÐÂ c. 1376 àÕÑÅÑ ÐÑÏÇÓÂ.

³ÕÑËÏÑÔÕß ÑÕÆÇÎßÐÑÅÑ ÐÑÏÇÓÂ ÉÖÓÐÂÎÂ ÊÂ 1994 ë 2012 ÅÅ. ÆÎâ ÑÓÅÂÐËÊÂÙËÌ ì 200 ÓÖÃ.;
ÆÎâ ËÐÆËÄËÆÖÂÎßÐÞØ ÒÑÆÒËÔÚËÍÑÄ ì 100 ÓÖÃ.

(ÊÂÍÂÊ Ä O°° "¸¦¯´²O¿¬³" ÒÑ ÕÇÎ. (495) 543-32-92 ËÎË ÒÑ ÂÆÓÇÔÖ 125493 ®ÑÔÍÄÂ, Â/â 334).

¡ÆÓÇÔ ÓÇÆÂÍÙËË: 119991 ®ÑÔÍÄÂ, ­ÇÐËÐÔÍËÌ ÒÓÑÔÒÇÍÕ 53, ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ­ÇÃÇÆÇÄÂ ²¡¯,
²ÇÆÂÍÙËâ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ".

´ÇÎ. (499) 132-62-65. ´ÇÎ./×ÂÍÔ (499) 132-63-48. ´ÇÎ./×ÂÍÔ (499) 190-42-44, (499) 190-34-52. E-mail: ufn@ufn.ru

°ÓËÅËÐÂÎ-ÏÂÍÇÕ ÒÑÆÅÑÕÑÄÎÇÐ Ä ²ÇÆÂÍÙËË ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ".
¬ÑÏÒßáÕÇÓÐÞÌ ÐÂÃÑÓ Ë ÄÇÓÔÕÍÂ: ¯.£. ¤ÓËÃÍÑÄÂ, °.£. ®ÑÓÅÖÐÑÄÂ.

¬ÑÏÒßáÕÇÓÐÂâ ÅÓÂ×ËÍÂ Ë ×ÑÕÑÓÂÃÑÕÞ: ¡.£. ¢ÑÃÍÑÄ, ¤.£. £ÂÓÄÂÐËÐÂ.
±ÑÆÆÇÓÉÍÂ ÍÑÏÒßáÕÇÓÐÑÌ ÔËÔÕÇÏÞ Ë ËÐ×ÑÓÏÂÙËÑÐÐÑÇ ÂÆÏËÐËÔÕÓËÓÑÄÂÐËÇ:
¥.¡. °ÎÇÏÔÍÑÌ, ¦.£. ©ÂØÂÓÑÄÂ, À.¯. ¦ÓÑÛÇÐÍÑ, ª.¡. ³ÂÆÑÄÔÍËÌ, ¦.¡. ¶ÓËÏÇÓ.

¯ÑÏÇÓ ÐÂÃÓÂÐ Ë ÔÄÈÓÔÕÂÐ Ô ËÔÒÑÎßÊÑÄÂÐËÇÏ ÔËÔÕÇÏÞ Advent 3B2 Total Publishing System (ÒÓÇÆÑÔÕÂÄÎÇÐÂ ×ËÓÏÑÌ Turpion Ltd.)

°ÕÒÇÚÂÕÂÐÑ Ô ÑÓËÅËÐÂÎ-ÏÂÍÇÕÂ Ä ±±± "´ËÒÑÅÓÂ×Ëâ "¯ÂÖÍÂ", 121099 ®ÑÔÍÄÂ ¤-99, ºÖÃËÐÔÍËÌ ÒÇÓ., 6


