
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
²ÇÆÂÍÙËÑÐÐÂâ ÍÑÎÎÇÅËâ: ®.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 ÐÂÖÍ. ±ÓÇÆÐÂÊÐÂÚÂÇÕÔâ ÆÎâ ÐÂÖÚÐÞØ ÓÂÃÑÕÐËÍÑÄ, ÂÔÒËÓÂÐÕÑÄ, ÔÕÖÆÇÐÕÑÄ-×ËÊËÍÑÄ ÔÕÂÓÛËØ ÍÖÓÔÑÄ, ÒÓÇÒÑÆÂÄÂÕÇÎÇÌ.
£ÞØÑÆËÕ 12 ÓÂÊ Ä ÅÑÆ (1 ÕÑÏì 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, 2013, 2014 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" 2015

±ÑÃÇÆËÕÇÎß Ë ÎÂÖÓÇÂÕÞ ÍÑÐÍÖÓÔÂ
"ÖÚÛËÇ ÑÃÊÑÓÞ Ë ÔÕÂÕßË 2013 ÅÑÆÂ"
ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ"

³ÕÂÕßË (ÒÑÃÇÆËÕÇÎß Ë ÎÂÖÓÇÂÕÞ ÍÑÐÍÖÓÔÂ)

ÐÂ ÂÐÅÎËÌÔÍÑÏ âÊÞÍÇ ÃÖÆÖÕ ÄÇÔß 2015 ÅÑÆ

ÐÂØÑÆËÕßÔâ Ä ÑÕÍÓÞÕÑÏ ÆÑÔÕÖÒÇ ÐÂ ÔÂÌÕÇ ÐÂÛËØ

ÒÂÓÕÐÈÓÑÄ Institute of Physics (IOP):
http://iopscience.iop.org/1063-7869/page/Highlights-of-2013

±ÑÆÓÑÃÐÇÇ Ñ ÍÑÐÍÖÓÔÇ ÔÏ. ÐÂ ÔÕÓ. 2 àÕÑÅÑÐÑÏÇÓÂµ¶¯.

ÖÚÛËÇ ÑÃÊÑÓÞ 2013 Å. (ÎÂÖÓÇÂÕÞ ÍÑÐÍÖÓÔÂ):
1. ¥ÓÈÏËÐ ª® "µÒÓÖÅÑÇ ÓÂÔcÇâÐËÇ ÂÆÓÑÐÑÄ" µ¶¯ 183 3 ë 32 (2013) [DreminIM "Elastic scattering of hadrons"

Phys. Usp. 56 3 ë 28 (2013)]
2. ©ÇÎÈÐÞÌ®,¯ÇÌÛÕÂÆÕ¡ª,¡ÓÕÇÏßÇÄ¡£, £ÂÌÐÛÕÇÌÐ¥,®ÂÎÑÄÂ·£ "¬ÄÂÊËÂÆËÂÃÂÕËÚÇÔÍÑÇ ÑÒËÔÂÐËÇ

ÆËÐÂÏËÍË ÊÂÓâÉÇÐÐÞØ ÚÂÔÕËÙ Ä ÍÑÔÏËÚÇÔÍÑÌ ÒÎÂÊÏÇ"µ¶¯ 183 365 ë 415 (2013) [Zelenyi L M, Neishtadt A I,
Artemyev A V, Vainchtein D L, Malova H V "Quasiadiabatic dynamics of charged particles in a space plasma"
Phys. Usp. 56 347 ë 394 (2013)]

3. ¢ÖÎÂÐÑÄ ³ £, ¦ÔËÓÍÇÒÑÄ ´¨, ¬ÂÐÆÑ®, ±ËÓÑÉÍÑÄ ¡ ³, ²ÑÊÂÐÑÄ ¯¯ "²ÇÎâÕËÄËÔÕÔÍËÇ ÊÇÓÍÂÎÂ Ä ÒÎÂÊÏÇì
ÐÑÄÞÇ ÓÇÊÖÎßÕÂÕÞ Ë ÒÇÓÔÒÇÍÕËÄÞ" µ¶¯ 183 449 ë 486 (2013) [Bulanov S V, Esirkepov T Zh, Kando M,
Pirozhkov A S, Rosanov N N "Relativistic mirrors in plasmas ì novel results and perspectives" Phys. Usp. 56
429 ± 464 (2013)]

4. ¬ÓÂÔÐÑÍ¡¦,®ÂÍÔËÏÑÄª³,¥ÇÐËÔáÍ¡ª,¢ÇÎÑÄ±¡,®ËÓÑÛÐËÚÇÐÍÑ¡¦, ³ËÏÑÄÔÍËÌ¬²,¬ËÄÛÂÓßÀ³
"°ÒÕËÚÇÔÍËÇ ÐÂÐÑÂÐÕÇÐÐÞ" µ¶¯ 183 561 ë 589 (2013) [Krasnok A E, Maksymov I S, Denisyuk A I, Belov P A,
Miroshnichenko A E, Simovskii C R, Kivshar Yu S "Optical nanoantennas" Phys. Usp. 56 539 ë 564 (2013)]

5. ¬ÑÐÔÕÂÐÆËÐ ´ "¬ÄÂÐÕÑÄÂâ ÕÇÑÓËâ âÄÎÇÐËÌ ÒÇÓÇÐÑÔÂ Ë àÎÇÍÕÓÑÔÎÂÃÞÌ ÃÂÓËÑÅÇÐÇÊËÔ" µ¶¯ 183 785 ë 814
(2013) [Konstandin T "Quantum transport and electroweak baryogenesis" Phys. Usp. 56 747 ë 771 (2013)]

ÖÚÛÂâ ÔÕÂÕßâ 2013 Å. (ÒÑÃÇÆËÕÇÎß ÍÑÐÍÖÓÔÂ):
¶ÂÆÆÇÇÄ  ¥ "¯ÑÄÂâ ÉËÊÐß ÒÑÎÐÑÌ ËÐÕÇÅÓËÓÖÇÏÑÔÕË" µ¶¯ 183 487 ë 495 (2013) [Faddeev LD "New life of

complete integrability" Phys. Usp. 56 465 ë 472 (2013)]

"ÖÚÛËÇ ÔÕÂÕßË 2013 Å." (ÎÂÖÓÇÂÕÞ ÍÑÐÍÖÓÔÂ):
1. ¢ÇÔÍËÐ £ ³, ªÔÕÑÏËÐ Á ¯, ¶ËÎËÒÒÑÄ ¡ ¡ "²ÂÆËÑÒÖÎßÔÂÓÞ ì ÒÑËÔÍË ËÔÕËÐÞ" µ¶¯ 183 179 ë 194 (2013)

[Beskin V S, Istomin Ya N, Philippov A A "Radio pulsars: the search for truth" Phys. Usp. 56 164 ë 179 (2013)]
2. ¡ÓÂÐÔÑÐª³"¡ÍÕËÄÐÞÇ ÍÑÎÎÑËÆÞ"µ¶¯ 183 87 ë 102 (2013) [Aranson I S "Active colloids"Phys. Usp. 56 79 92

(2013)]



The English speaking reader is referred to Physics ±Uspekhi
58 (1) (2015) for a cover-to-cover translation

CONTENTS

2 On the contest "Best reviews and articles published in Physics ±Uspekhi journal

in 2013"

REVIEWS OF TOPICAL PROBLEMS

3 B.M. Karnakov, V.D. Mur, S.V. Popruzhenko, V.S. Popov. Current progress in

developing the nonlinear ionization theory of atoms and ions

35 G.V. Kozlov. Structure and properties of particulate-filled polymer nanocomposites

PHYSICS OF OUR DAYS

65 I.M. Dremin. The interaction region of high energy protons

CONFERENCES AND SYMPOSIA

77 Ultrastrong light fields (Scientific session of the Physical Sciences Division of the

Russian Academy of Sciences, 29 October 2014)

77 V.Yu. Bychenkov, A.V. Brantov, E.A. Govras, V.F. Kovalev. Laser acceleration

of ions: recent results and prospects for applications

89 I.Yu. Kostyukov, A.M. Pukhov. Plasma-based methods for electron accelera-

tion: current status and prospects

97 A.V. Mitrofanov, D.A. Sidorov-Biryukov, A.A. Voronin, A. Pugzhlis,

G. Andryukaitis, E.A. Stepanov, S. Alishauskas, T. Fleri, A.B. Fedotov,

V.Ya. Panchenko, A. Baltu�ska, A.M. Zheltikov. Subterawatt femtosecond-

pulses in themid-infrared: A new spatiotemporal dynamics of high-power

electromagnetic fields

103 N.B. Narozhnyi, A.M. Fedotov. Quantum-electrodynamic cascades in intense

laser fields

BIBLIOGRAPHY

111 New books on physics and related sciences (E.V. Zakharova)

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

µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ, Õ. 185, å 1
£ÞÒÖÔÍÂáÜËÌ ÐÂÖÚÐÞÌ ÓÇÆÂÍÕÑÓ ³.®. ¡ÒÇÐÍÑ.

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

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

³ÆÂÐÑ Ä ÐÂÃÑÓ 31.10.2014 Å. ±ÑÆÒËÔÂÐÑ Í ÒÇÚÂÕË 30.12.2014 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. 17,52. ´ËÓÂÉ 500 àÍÊ. ©ÂÍÂÊ 2326.
µÔÎÑÄËâ Ñ×ÑÓÏÎÇÐËâ ÒÑÆÒËÔÍË ÐÂ ÉÖÓÐÂÎ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÐÂ 2015 Å. ÔÏ. ÐÂ c. 1066, Õ. 184, å 10, 2014 Å.

³ÕÑËÏÑÔÕß ÑÕÆÇÎßÐÑÅÑ ÐÑÏÇÓÂ ÉÖÓÐÂÎÂ ÊÂ 1994 ë 2014 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



®ÑÔÍÄÂ
²ÇÆÂÍÙËâÉÖÓÐÂÎÂ
äµÔÒÇØË×ËÊËÚÇÔÍËØ ÐÂÖÍã

³°¥¦²¨¡¯ª¦

2 ° ÍÑÐÍÖÓÔÇ "ÖÚÛËÇ ÑÃÊÑÓÞ Ë ÔÕÂÕßË", ÑÒÖÃÎËÍÑÄÂÐÐÞÇ Ä ÉÖÓÐÂÎÇ
"µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" Ä 2013 ÅÑÆÖ

°¢©°²½ ¡¬´µ¡¾¯½· ±²°¢¦®

3 ¢.®. ¬ÂÓÐÂÍÑÄ, £.¥. ®ÖÓ, ³.£. ±ÑÒÓÖÉÇÐÍÑ, £.³. ±ÑÒÑÄ. ³ÑÄÓÇÏÇÐÐÑÇ
ÓÂÊÄËÕËÇ ÕÇÑÓËË ÐÇÎËÐÇÌÐÑÌ ËÑÐËÊÂÙËË ÂÕÑÏÑÄ Ë ËÑÐÑÄ

35 ¤.£. ¬ÑÊÎÑÄ. ³ÕÓÖÍÕÖÓÂ Ë ÔÄÑÌÔÕÄÂ ÆËÔÒÇÓÔÐÑ-ÐÂÒÑÎÐÇÐÐÞØ ÒÑÎËÏÇÓÐÞØ
ÐÂÐÑÍÑÏÒÑÊËÕÑÄ

¶ª©ª¬¡ ¯¡ºª· ¥¯¦«

65 ª.®. ¥ÓÈÏËÐ. °ÃÎÂÔÕß ÄÊÂËÏÑÆÇÌÔÕÄËâ ÒÓÑÕÑÐÑÄ ÄÞÔÑÍËØ àÐÇÓÅËÌ

¬°¯¶¦²¦¯¸ªª ª ³ª®±°©ªµ®½

77 ³ÄÇÓØÔËÎßÐÞÇ ÔÄÇÕÑÄÞÇ ÒÑÎâ (¯ÂÖÚÐÂâ ÔÇÔÔËâ °ÕÆÇÎÇÐËâ ×ËÊËÚÇÔÍËØ ÐÂÖÍ
²ÑÔÔËÌÔÍÑÌ ÂÍÂÆÇÏËË ÐÂÖÍ, 29 ÑÍÕâÃÓâ 2014 Å.)

77 £.À. ¢ÞÚÇÐÍÑÄ, ¡.£. ¢ÓÂÐÕÑÄ, ¦.¡. ¤ÑÄÓÂÔ, £.¶. ¬ÑÄÂÎÈÄ. ÂÊÇÓÐÑÇ
ÖÔÍÑÓÇÐËÇ ËÑÐÑÄ: ÐÑÄÞÇ ÓÇÊÖÎßÕÂÕÞ, ÒÇÓÔÒÇÍÕËÄÞ ÒÓËÏÇÐÇÐËâ

89 ª.À. ¬ÑÔÕáÍÑÄ, ¡.®. ±ÖØÑÄ. ±ÎÂÊÏÇÐÐÞÇ ÏÇÕÑÆÞ ÖÔÍÑÓÇÐËâ àÎÇÍÕÓÑÐÑÄ:
ÔÑÄÓÇÏÇÐÐÑÇ ÔÑÔÕÑâÐËÇ Ë ÒÇÓÔÒÇÍÕËÄÞ

97 ¡.£. ®ËÕÓÑ×ÂÐÑÄ, ¥.¡. ³ËÆÑÓÑÄ-¢ËÓáÍÑÄ, ¡.¡. £ÑÓÑÐËÐ, ¡. ±ÖÅÉÎËÔ,
¤. ¡ÐÆÓáÍÂÌÕËÔ, ¦.¡. ³ÕÇÒÂÐÑÄ, ³. ¡ÎËÛÂÖÔÍÂÔ, ´. ¶ÎÈÓË, ¡.¢. ¶ÇÆÑÕÑÄ,
£.Á. ±ÂÐÚÇÐÍÑ, ¡. ¢ÂÎÕÖÛÍÂ, ¡.®. ¨ÈÎÕËÍÑÄ. ³ÖÃÕÇÓÂÄÂÕÕÐÞÇ ×ÇÏÕÑÔÇ-
ÍÖÐÆÐÞÇ ËÏÒÖÎßÔÞ ÔÓÇÆÐÇÅÑ ËÐ×ÓÂÍÓÂÔÐÑÅÑ ÆËÂÒÂÊÑÐÂ: ÐÑÄÞÇ à××ÇÍÕÞ
ÒÓÑÔÕÓÂÐÔÕÄÇÐÐÑ-ÄÓÇÏÇÐÐÑÌ ÆËÐÂÏËÍË ÏÑÜÐÞØ àÎÇÍÕÓÑÏÂÅÐËÕÐÞØ ÒÑÎÇÌ

103 ¯.¢. ¯ÂÓÑÉÐÞÌ, ¡.®. ¶ÇÆÑÕÑÄ. ¬ÄÂÐÕÑÄÑ-àÎÇÍÕÓÑÆËÐÂÏËÚÇÔÍËÇ ÍÂÔÍÂÆÞ
Ä ËÐÕÇÐÔËÄÐÑÏ ÎÂÊÇÓÐÑÏ ÒÑÎÇ

¢ª¢ª°¤²¡¶ªÁ

111 ¯ÑÄÞÇ ÍÐËÅË ÒÑ ×ËÊËÍÇ Ë ÔÏÇÉÐÞÏ ÐÂÖÍÂÏ (¦.£. ©ÂØÂÓÑÄÂ)

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

IS
S
N

00
42

ì
12

94
.
µ
¶
¯
.
20

15
,
âÐ

ÄÂ
Ó
ß.

´
.
18
5,

å
1.

1
ë
11
2.



IISSSSNN 00004422 -- 11229944

2015qnwarx

tom185 1

Ö̈ÓÐÂÎ ÑÔÐÑÄÂÐ Ä 1918 Å.

µ
¶
¯
�Õ

Ñ
Ï

1
8
5
å

1
1
ë
1
1
2

2
0
1
5


