
®ÑÔÍÄÂ
²ÇÆÂÍÙËâÉÖÓÐÂÎÂ
äµÔÒÇØË×ËÊËÚÇÔÍËØ ÐÂÖÍã

³°¥¦²¨¡¯ª¦

°¢©°²½ ¡¬´µ¡¾¯½· ±²°¢¦®

1241 ¿.¿. ¢ÑÑÔ, °.¦. ¢ÓÂÐÆÕ, ¥.³. ¥ÇÐËÔÑÄ, ³.±. ¥ÇÐËÔÑÄ, ±.¥ ¤ÓÂÐÐËÔ. ´ÑÒ-
ÍÄÂÓÍ (Í 20-ÎÇÕËá ÑÕÍÓÞÕËâ)

1271 ±.ª. ¡ÓÔÇÇÄ. ° ÆËÂÅÓÂÏÏÐÑÌ ÕÇØÐËÍÇ ÆÎâ ÐÇÓÂÄÐÑÄÇÔÐÞØ ÔËÔÕÇÏ: ÄÞÄÑÆ,
ÐÇÍÑÕÑÓÞÇ ÑÔÑÃÇÐÐÑÔÕË Ë ÐÇÍÑÕÑÓÞÇ ÒÓËÏÇÐÇÐËâ

¶ª©ª¬¡ ¯¡ºª· ¥¯¦«

1323 ¤.³. ¤ÑÎËÙÞÐ. ³ÍÑÒÎÇÐËâ ÅÂÎÂÍÕËÍ, ÒÂÓÂÏÇÕÓÞ ÒÑÆÑÃËâ Ë ÔÑÑÕÐÑÛÇÐËâ ÏÇÉÆÖ
ËØ ËÊÏÇÓâÇÏÞÏË ØÂÓÂÍÕÇÓËÔÕËÍÂÏË

®¦´°¥ª¹¦³¬ª¦ ©¡®¦´¬ª

1333 ¯.¡. ®ËÔÍËÐÑÄÂ, ¢.¯. ºÄËÎÍËÐ. ° ÒÓÑØÑÉÆÇÐËË ÒÎÂÊÏÑËÆÂ ÚÇÓÇÊ ÔÕÇÍÎÑ

1336 ¯ÑÄÑÔÕË ×ËÊËÍË Ä ÔÇÕË Internet (À.¯. ¦ÓÑÛÇÐÍÑ)

±ª³¾®¡ £ ²¦¥¡¬¸ªÀ

1337 £.¶. ¨ÖÓÂÄÎÈÄ. ¦ÜÈ ÓÂÊ Ñ ÆËÐÂÏËÍÇ ÍÇÎßÕÔÍÑÅÑ ÍÂÏÐâ
1339 ¡.£. ¢ÑÓËÔÑÄ, ª.³. ®ÂÏÂÇÄ. ©ÂÏÇÚÂÐËâ Ñ ÐÑÄÞØ ÏÑÆÇÎâØ ÕÓÇÐËâ Ë ÐÇÅÑÎÑÐÑÏ-

ÐÑÌ ÏÇØÂÐËÍÇ
1342 ³.±. ¬ÖÊÐÇÙÑÄ. ¬ ÄÑÒÓÑÔÖ Ñ ÒÓÂÄÑÏÇÓÐÑÔÕË ÐÇÅÑÎÑÐÑÏÐÑÌ ÏÑÆÇÎË ÆËÐÂÏËÍË

ÍÇÎßÕÔÍÑÅÑ ÍÂÏÐâ

PERSONALIA

1345 ±ÂÏâÕË ßÄÂ ¢ÑÓËÔÑÄËÚÂ °ÍÖÐâ

¢ª¢ª°¤²¡¶ªÁ

1347 ¯ÑÄÞÇ ÍÐËÅË ÒÑ ×ËÊËÍÇ Ë ÔÏÇÉÐÞÏ ÐÂÖÍÂÏ (¦.£. ©ÂØÂÓÑÄÂ)
1348 ¤ÑÆÑÄÑÌ ÖÍÂÊÂÕÇÎß ÂÄÕÑÓÑÄ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ì ÕÑÏ 185,

2015 Å. (¯.£. ¤ÓËÃÍÑÄÂ)

IS
S
N

00
42

ì
12

94
.
µ
¶
¯
.
20

15
,
Æ
ÇÍ
ÂÃ

Ó
ß.

´
.
18
5,

å
12
.
12
41

ë
13
52
.



IISSSSNN 00004422 -- 11229944

2015dekabrx

tom185 12

Ö̈ÓÐÂÎ ÑÔÐÑÄÂÐ Ä 1918 Å.

µ
¶
¯
�Õ

Ñ
Ï

1
8
5
å

12
1
2
4
1
ë
1
3
5
2
2
0
1
5



²°³³ª«³¬¡Á ¡¬¡¥¦®ªÁ ¯¡µ¬. µ³±¦·ª ¶ª©ª¹¦³¬ª· ¯¡µ¬. 2015, ÕÑÏ 185. ¨ÖÓÐÂÎ ËÊÆÂÈÕÔâ Ô ÂÒÓÇÎâ 1918 Å.

¤ÎÂÄÐÞÌ ÓÇÆÂÍÕÑÓ .£. ¬¦¥½º, ÒÇÓÄÞÌ ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ £.¡. ²µ¢¡¬°£

²¦¥¡¬¸ª°¯¯½« ³°£¦´: .±. ±ª´¡¦£³¬ª« (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ), ¦.¢. ¡¦¬³¡¯¥²°£, ¶.ª. ¡´¡µ¡·¡¯°£,
À.£. ¤µÁ¦£, ³.±. ¥¦¯ª³°£, .®. ©¦§¯½«, ¡.¡. ¬¡±Á¯³¬ª«, °.¡. ¬°¹¡²°£³¬¡Á, ¤.¯. ¬µª±¡¯°£, ¡.¤. ª´£¡¬,
¤.¡. ®¦³Á¸, .¢. °¬µ¯¾ , ².¡. ³À¯Á¦£, £.¦. ¶°²´°£, ¡.². ·°·°£, ¡.®. ¹¦²¦±¡»µ¬

²¦¥¡¬¸ª°¯¯¡Á ¬°¦¤ªÁ: °.£. ²µ¥¦¯¬° (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ), ®.³. ¡¬³¦¯´¾¦£¡ (ÑÕÄÇÕÔÕÄÇÐÐÞÌ ÔÇÍÓÇÕÂÓß),
±.ª. ¡²³¦¦£, £.³. ¢¦³¬ª¯, ¡.¦. ¢°¯¥¡²¾, £.£. ¢²¡¨¬ª¯, ³.£. ¢µ¡¯°£, ®.¡. £¡³ª¾¦£, ®.ª. £½³°¸¬ª«,
ª.®. ¥²¦®ª¯, ¡.®. ¨§´ª¬°£, ¤.². ª£¡¯ª¸¬ª«, ¥.ª. ¬¡©¡¬°£, £.£. ¬£¦¥¦², ¯.¯. ¬°¡¹¦£³¬ª«, ©.¶. ¬²¡³ª¾-
¯ª¬, ¦.¡. ¬µ©¯¦¸°£, ³.¡. ¯ª¬ª´°£, £.¶. °¢²¡©¸°£, ±.¯. ±¡·°£, ¬.¡. ±°³´¯°£, £.ª. ²ª´µ³, ¤.ª. ²µ¢¸°£,
®.£. ³¡¥°£³¬ª«, ¡.®. ³¦²¤¦¦£, ¢.®. ³®ª²¯°£, ².¡. ³µ²ª³, ¥.². ·°·°£, ®.£. ¹¦·°£¡, ¦.®. ¹µ²¡©°£

"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).

# ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ÇÃÇÆÇÄÂ
²ÑÔÔËÌÔÍÑÌ ÂÍÂÆÇÏËË ÐÂÖÍ, "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" 2015

°¬µ¯¾ ¦£ ¢°²ª³°£ª¹
(07.07.1929 ë 23.11.2015)

²ÇÆÂÍÙËÑÐÐÂâ ÍÑÎÎÇÅËâ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" Ô ÒÓËÔÍÑÓÃËÇÏ ÔÑÑÃÜÂÇÕ, ÚÕÑ
23 ÐÑâÃÓâ 2015 Å. ÐÂ 87-Ï ÅÑÆÖ ÉËÊÐË ÒÑÔÎÇ ÕâÉÈÎÑÌ ÒÓÑÆÑÎÉËÕÇÎßÐÑÌ ÃÑÎÇÊÐË ÔÍÑÐÚÂÎÔâ
ÊÂÏÇÚÂÕÇÎßÐÞÌ ÖÚÈÐÞÌ, ÄÞÆÂáÜËÌÔâ ×ËÊËÍ-ÕÇÑÓÇÕËÍ, ÂÄÕÑÓ µ¶¯ Ô 1957 Å. Ë Ô 1967 Å. ÚÎÇÐ
ÓÇÆÂÍÙËÑÐÐÑÌ ÍÑÎÎÇÅËË ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ", ÄÑ ÏÐÑÅÑÏ ÑÒÓÇÆÇÎâÄÛËÌ ÎËÙÑ

ÉÖÓÐÂÎÂ µ¶¯ ÐÂ ÒÓÑÕâÉÇÐËË ÒÑÚÕË ÒÑÎÖÄÇÍÂ, ÂÍÂÆÇÏËÍ ²ÑÔÔËÌÔÍÑÌ ÂÍÂÆÇÏËË ÐÂÖÍ

¦£ ¢°²ª³°£ª¹ °¬µ¯¾

²ÇÆÂÍÙËÑÐÐÞÌ ÔÑÄÇÕ, ÓÇÆÂÍÙËÑÐÐÂâ ÍÑÎÎÇÅËâ Ë ÓÇÆÂÍÙËâ µ¶¯ ÄÞÓÂÉÂáÕ ÅÎÖÃÑÚÂÌÛËÇ
ÔÑÃÑÎÇÊÐÑÄÂÐËâ ÓÑÆÐÞÏ, ÃÎËÊÍËÏ Ë ÍÑÎÎÇÅÂÏßÄÂ ¢ÑÓËÔÑÄËÚÂ°ÍÖÐâ Ë ÔÍÑÓÃâÕ ÄÏÇÔÕÇ Ô £ÂÏË.



The English speaking reader is referred to Physics ±Uspekhi
58 (12) (2015) for a cover-to-cover translation

CONTENTS

REVIEWS OF TOPICAL PROBLEMS

1241 E.E. Boos, O.E. Brandt, D.S. Denisov, S.P. Denisov, P.D. Grannis. The top quark

(20 years after the discovery)

1271 P.I. Arseev. On the nonequilibrium diagram technique: derivation, some features

and applications

PHYSICS OF OUR DAYS

1323 G.S. Golitsyn. Galaxy clusters, similarity parameters and ratios between measurable

characteristics

METHODOLOGICAL NOTES

1333 N.A. Miskinova, B.N. Shvilkin. On the penetration of a plasmoid through glass

1336 Physics news on the Internet (Yu.N. Eroshenko)

LETTERS TO THE EDITORS

1337 V.F. Zhuravlev. Once more on the dynamics of the rattleback

1339 A.V. Borisov, I.S. Mamaev. Notes on new friction models and nonholonomic

mechanics

1342 S.P. Kuznetsov. On the validity of nonholonomic model of the rattleback

PERSONALIA

1345 In memory of Lev Borisovich Okun

BIBLIOGRAPHY

1347 New books on physics and related sciences (E.V. Zakharova)
1348 Author index to Vol. 185, 2015 (N.V. Gribkova)

µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ, Õ. 185, å 12
£ÞÒÖÔÍÂáÜËÌ ÐÂÖÚÐÞÌ ÓÇÆÂÍÕÑÓ ³.®. ¡ÒÇÐÍÑ.
²ÇÆÂÍÕÑÓÞ ®.³. ¡ÍÔÇÐÕßÇÄÂ, ´.±. ²ÑÏÂÐÑÄÂ.
ËÕÇÓÂÕÖÓÐÞÌ ÓÇÆÂÍÕÑÓ ´.¢. ÂÓËÑÐÑÄÂ.

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

³ÆÂÐÑ Ä ÐÂÃÑÓ 01.10.2015 Å. ±ÑÆÒËÔÂÐÑ Í ÒÇÚÂÕË 02.12.2015 Å. ¶ÑÓÏÂÕ 60 � 88/8.
¢ÖÏÂÅÂ Ñ×ÔÇÕÐÂâ å 1. ±ÇÚÂÕß Ñ×ÔÇÕÐÂâ. µÔÎ. ÒÇÚ. Î. 13,72. µÔÎ. ÍÓ.-ÑÕÕ. 14,22.

¶ËÊ. Î. 14,00. µÚ.-ËÊÆ. Î. 17,00. ´ËÓÂÉ 500 àÍÊ. ©ÂÍÂÊ 1794.
µÔÎÑÄËâ Ñ×ÑÓÏÎÇÐËâ ÒÑÆÒËÔÍË ÐÂ ÉÖÓÐÂÎ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÐÂ 2016 Å. ÔÏ. ÐÂ c. 1270 àÕÑÅÑ ÐÑÏÇÓÂ.

³ÕÑËÏÑÔÕß ÑÕÆÇÎßÐÑÅÑ ÐÑÏÇÓÂ ÉÖÓÐÂÎÂ ÊÂ 1994 ë 2014 ÅÅ. ÆÎâ ÑÓÅÂÐËÊÂÙËÌ ì 400 ÓÖÃ.;
ÆÎâ ËÐÆËÄËÆÖÂÎßÐÞØ ÒÑÆÒËÔÚËÍÑÄ ì 200 ÓÖÃ.

(ÊÂÍÂÊ Ä ²ÇÆÂÍÙËË ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÒÑ ÕÇÎ. (499) 190-34-52, (499) 190-42-44
ËÎË ÒÑ ÂÆÓÇÔÖ 123182 ®ÑÔÍÄÂ, ÖÎ. »ÖÍËÐÔÍÂâ Æ. 12, ÍÑÓÒ. 1).

¡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


