
²°³³ª«³¬¡Á ¡¬¡¥¦®ªÁ ¯¡µ¬

µ³±¦·ª ¶ª©ª¹¦³¬ª· ¯¡µ¬
2012, ÕÑÏ 182
¨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«, .±. ¤²ª»µ¬, 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" (ÔÑÍÓÂÜÈÐÐÑ 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
2011 ÅÅ.

¯Â ÔÂÌÕÇ www.ufn.ru ÃÖÆÖÕ ÓÂÊÏÇÜÇÐÞ ÏÂÕÇÓËÂÎÞ, ÒÑÔÄâÜÈÐÐÞÇ ÒÂÏâÕË ±ÇÕÓÂ ¯ËÍÑÎÂÇÄËÚÂ ÇÃÇÆÇÄÂ.

¡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" 2012

±¡®Á´ª ±¦´²¡ ¯ª¬°¡¦£ª¹¡ ¦¢¦¥¦£¡

100 ÎÇÕ ÐÂÊÂÆ, 14 ÏÂÓÕÂ 1912 Å., ÐÇ ÔÕÂÎÑ ÍÓÖÒÐÇÌÛÇÅÑ ÓÑÔÔËÌÔÍÑÅÑ
×ËÊËÍÂ, ÔÑÊÆÂÕÇÎâ ÒÇÓÄÑÌ ÑÕÇÚÇÔÕÄÇÐÐÑÌ ÛÍÑÎÞ ×ËÊËÍÑÄ ì ±ÇÕÓÂ
¯ËÍÑÎÂÇÄËÚÂ ÇÃÇÆÇÄÂ. °Ð ÒÇÓÄÞÏ Ä ÏËÓÇ Ä ÕÑÐÚÂÌÛËØ ÑÒÞÕÂØ
ËÊÏÇÓËÎ ÆÂÄÎÇÐËÇ ÔÄÇÕÂ ÐÂ ÕÄÈÓÆÞÇ ÕÇÎÂ, ÚÕÑ âÄËÎÑÔß ÐÇÑÒÓÑÄÇÓ-
ÉËÏÞÏ ÆÑÍÂÊÂÕÇÎßÔÕÄÑÏ ÕÇÑÓËË ®ÂÍÔÄÇÎÎÂ. £ÒÇÚÂÕÎÇÐËâ ÔÑÄÓÇ-
ÏÇÐÐËÍÑÄ ÑÕ àÕËØ ÊÂÏÇÚÂÕÇÎßÐÞØ ÑÒÞÕÑÄ ÄÞÓÂÉÇÐÞ Ä ÔÎÑÄÂØ,
ÔÍÂÊÂÐÐÞØ ÎÑÓÆÑÏ ¬ÇÎßÄËÐÑÏ ¬.¡. ´ËÏËÓâÊÇÄÖ (Ë ÄÑÔÒÓÑËÊÄÇÆÈÐ-
ÐÞØ Ä ÔÕÂÕßÇ Ä µ¶¯ (Õ. XVII, ÄÞÒ. 4, 1937 Å.) ÖÚÇÐËÍÑÏ Ë
ÒÓÑÆÑÎÉÂÕÇÎÇÏ ÆÇÎ ÇÃÇÆÇÄÂ ÒÑÔÎÇ ÇÅÑ ÔÏÇÓÕË ì ±.±. ÂÊÂÓÇ-
ÄÞÏ): "£Þ, ÏÑÉÇÕ ÃÞÕß, ÊÐÂÇÕÇ, ÚÕÑ â ÄÔá ÉËÊÐß ÄÑÇÄÂÎ Ô
®ÂÍÔÄÇÎÎÑÏ, ÐÇ ÒÓËÊÐÂÄÂâ ÇÅÑ ÔÄÇÕÑÄÑÅÑ ÆÂÄÎÇÐËâ, Ë ÄÑÕ ÄÂÛ
ÇÃÇÆÇÄ ÊÂÔÕÂÄËÎ ÏÇÐâ ÔÆÂÕßÔâ ÒÇÓÇÆ ÇÅÑ ÑÒÞÕÂÏË!" ¡ ÚÇÓÇÊ 10 ÎÇÕ
(ÒÓÇÑÆÑÎÇÄ ÏÂÔÔÖ àÍÔÒÇÓËÏÇÐÕÂÎßÐÞØ ÊÂÕÓÖÆÐÇÐËÌ, ÍÑÕÑÓÞÇ ÏÐÑ-
ÅËÏ ÃÎÇÔÕâÜËÏ ×ËÊËÍÂÏ ÕÑÅÑ ÄÓÇÏÇÐË ÍÂÊÂÎËÔß ÐÇÒÓÇÑÆÑÎËÏÞÏË)
ÇÃÇÆÇÄ ÄÞÒÑÎÐËÎ ÇÜÈ ÃÑÎÇÇ ÔÎÑÉÐÞÇ ÑÒÞÕÞ ÒÑ ËÊÏÇÓÇÐËá
ÔÄÇÕÑÄÑÅÑ ÆÂÄÎÇÐËâ ÐÂ ÅÂÊÞ. £ 1910 Å. àÕÑÕ ÄÞÆÂáÜËÌÔâ ÓÇÊÖÎßÕÂÕ
ÃÞÎ ÑÒÖÃÎËÍÑÄÂÐ. ¿ÕÑ ÃÞÎ ÐÂÔÕÑâÜËÌ ÕÓËÖÏ×: àÍÔÒÇÓËÏÇÐÕÂÎß-
ÐÑÏÖ ÏÂÔÕÇÓÔÕÄÖ ÇÃÇÆÇÄÂ ÓÖÍÑÒÎÇÔÍÂÎË ÍÂÍ ÐÂ ÓÑÆËÐÇ, ÕÂÍ Ë ÊÂ
ÓÖÃÇÉÑÏ, ÚÕÑ ÄÞÓÂÊËÎÑÔß Ä ËÊÃÓÂÐËË ÇÅÑ, ÒÇÓÄÞÏ ËÊ ÓÖÔÔÍËØ
×ËÊËÍÑÄ, ÒÑÚÈÕÐÞÏ ÚÎÇÐÑÏ ¬ÑÓÑÎÇÄÔÍÑÅÑ ÑÃÜÇÔÕÄÂ £ÇÎËÍÑÃÓËÕÂ-
ÐËË. ÇÃÇÆÇÄ ÃÞÎ ÐÇ ÕÑÎßÍÑ ÄÞÆÂáÜËÏÔâ àÍÔÒÇÓËÏÇÐÕÂÕÑÓÑÏ, ÐÑ Ë
ÒÓÇÍÓÂÔÐÞÏ ÐÂÖÚÐÞÏÓÖÍÑÄÑÆËÕÇÎÇÏ.±ÑÚÇÓÒÐÖÄÏÐÑÅÑÇ ÆÎâ ÔÇÃâ Ä
áÐÑÔÕË Ä ¤ÇÓÏÂÐËË ÒÑÆ ÓÖÍÑÄÑÆÔÕÄÑÏ ÄÞÆÂáÜËØÔâ ÐÇÏÇÙÍËØ
×ËÊËÍÑÄ ¬ÖÐÆÕÂ Ë ¤ÇÎßÏÅÑÎßÙÂ, ÇÃÇÆÇÄ ÒÑÔÕÂÓÂÎÔâ ÄÑÔÒÓÑËÊÄÇ-
ÔÕË Ä ®ÑÔÍÄÇ ÄÔÇ ÎÖÚÛËÇ ÔÕÑÓÑÐÞ ÐÇÏÇÙÍÑÌ ÐÂÖÚÐÑÌ ÛÍÑÎÞ Ë
ÒÇÓÇÆÂÕß àÕË ÕÓÂÆËÙËË ÔÄÑËÏ ÖÚÇÐËÍÂÏ. ÇÃÇÆÇÄ ÒËÔÂÎ: "µÚÈÐÂâ
ÔËÎÂ ÍÓÑÇÕÔâ Ä ÒÓÇÇÏÔÕÄÇÐÐÑÔÕË ÊÐÂÐËÌ". ¯ÇÔÏÑÕÓâ ÐÂ ÓÂÐÐáá
ÔÏÇÓÕß ÇÃÇÆÇÄÂ (ÄÔÇÅÑ Ä 46 ÎÇÕ!), ÇÅÑ ÖÚÇÐËÍÂÏ (Ë, Ä ÒÇÓÄÖá
ÑÚÇÓÇÆß, ±.±. ÂÊÂÓÇÄÖ) ÖÆÂÎÑÔß ÔÑØÓÂÐËÕß àÕË ÕÓÂÆËÙËË, ÒÓÑÐÇÔâ
ËØ ÚÇÓÇÊ ÔÕÓÂÛÐÞÇ ÅÑÆÞ ÄÑÌÐ Ë ÓÇÄÑÎáÙËÌ, Ë ÒÇÓÇÆÂÕß ËØ
ÔÎÇÆÖáÜËÏ ÒÑÍÑÎÇÐËâÏ ×ËÊËÍÑÄ ÐÂÛÇÌ ÔÕÓÂÐÞ. ®ÐÑÅËÇ ÄÞÆÂá-
ÜËÇÔâ ÆÑÔÕËÉÇÐËâ ÑÕÇÚÇÔÕÄÇÐÐÑÌ ×ËÊËÍË ÃÇÓÖÕ ÔÄÑÈ ÐÂÚÂÎÑ Ä
ÕÓÂÆËÙËâØ Ë ÑÒÞÕÇ ÇÃÇÆÇÄÔÍÑÌ ÐÂÖÚÐÑÌ ÛÍÑÎÞ. °ÔÑÊÐÂÄÂâ
ÄÞÆÂáÜËÌÔâ ÄÍÎÂÆ ±.¯. ÇÃÇÆÇÄÂ Ë ÇÅÑ ÛÍÑÎÞ ÄÑ ÏÐÑÅËÇ ÂÔÒÇÍÕÞ
ÐÂÛÇÌ ÔÑÄÓÇÏÇÐÐÑÌ ÉËÊÐË, ÏÞ Ô ÃÎÂÅÑÆÂÓÐÑÔÕßá ÚÕËÏ ÇÅÑ ÔÄÇÕÎÖá
ÒÂÏâÕß.

²ÇÆÂÍÙËÑÐÐÂâ ÍÑÎÎÇÅËâ Ë ÓÇÆÂÍÙËâ ÉÖÓÐÂÎÂ µ¶¯
±§´² ¯ª¬°¡¦£ª¹ ¦¢¦¥¦£

08.03.1866 ë 14.03.1912



The English speaking reader is referred to Physics ±Uspekhi
55 (3) (2012) for a cover-to-cover translation

CONTENTS

REVIEWS OF TOPICAL PROBLEMS

233 S.N. Gurbatov, A.I. Saichev, S.F. Shandarin. Large-scale structure of the Universe.

The Zeldovich approximation and the adhesion model

263 N.V. Volkov. Spintronics: manganite-based magnetic tunnel structures

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

INSTRUMENTS AND METHODS OF INVESTIGATION

287 A.D. Pogrebnjak, A.G. Ponomarev, A.P. Shpak , Yu.A. Kunitskii. Application of

micro-nanoprobes to the analysis of small-size 3D materials, nanosystems and

nanoobjects

CONFERENCES AND SYMPOSIA

323 Commemoration of the centenary of the birth of Academician V.V. Migulin (Scientific

session of the Physical Sciences Division of the Russian Academy of Sciences,

28 September 2011)

323 Yu.V. Gulyaev. Opening address

324 S.P. Vyatchanin. Parametric oscillatory instability in laser gravitational

antennas

327 V.D. Kuznetsov. Solar terrestrial physics and its applications

LETTERS TO THE EDITORS

337 A.E. Dubinov, L.A. Mytareva. Is singularity-free cloaking possible? New cloaking

ideas (a reply to comments on the paper "Invisible cloaking of material bodies using

the wave flow method" [Usp. Fiz. Nauk 180 475 (2010)])

342 V.V. Shevchenko. Corrigenda to "Localization of a stationary electromagnetic field

by a planar boundary of a metamaterial" (Usp. Fiz. Nauk 181 1171 (2011))

BIBLIOGRAPHY

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

µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ, Õ. 182, å 3
£ÞÒÖÔÍÂáÜËÌ ÐÂÖÚÐÞÌ ÓÇÆÂÍÕÑÓ ³.®. ¡ÒÇÐÍÑ.

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

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

³ÆÂÐÑ Ä ÐÂÃÑÓ 30.12.2011 Å. ±ÑÆÒËÔÂÐÑ Í ÒÇÚÂÕË 02.03.2012 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. 17,6. ´ËÓÂÉ 500 àÍÊ. ©ÂÍÂÊ 239.
µÔÎÑÄËâ Ñ×ÑÓÏÎÇÐËâ ÒÑÆÒËÔÍË ÐÂ ÉÖÓÐÂÎ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÐÂ 2012 Å. ÔÏ. ÐÂ c. 262 àÕÑÅÑ ÐÑÏÇÓÂ

³ÕÑËÏÑÔÕß ÑÕÆÇÎßÐÑÅÑ ÐÑÏÇÓÂ ÉÖÓÐÂÎÂ ÊÂ 1994 ë 2011 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¦

°¢©°²½ ¡¬´µ¡¾¯½· ±²°¢¦®

233 ³.¯. ¤ÖÓÃÂÕÑÄ, ¡.ª. ³ÂËÚÇÄ, ³.¶. ºÂÐÆÂÓËÐ. ¬ÓÖÒÐÑÏÂÔÛÕÂÃÐÂâ ÔÕÓÖÍÕÖÓÂ
£ÔÇÎÇÐÐÑÌ. ±ÓËÃÎËÉÇÐËÇ ©ÇÎßÆÑÄËÚÂ Ë ÏÑÆÇÎß ÔÎËÒÂÐËâ

263 ¯.£. £ÑÎÍÑÄ. ³ÒËÐÕÓÑÐËÍÂ: ÏÂÅÐËÕÐÞÇ ÕÖÐÐÇÎßÐÞÇ ÔÕÓÖÍÕÖÓÞ ÐÂ ÑÔÐÑÄÇ
ÏÂÐÅÂÐËÕÑÄ

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

±²ª¢°²½ ª ®¦´°¥½ ª³³¦¥°£¡¯ª«

287 ¡.¥. ±ÑÅÓÇÃÐâÍ, ¡.¤. ±ÑÐÑÏÂÓÇÄ, ¡.±. ºÒÂÍ , À.¡. ¬ÖÐËÙÍËÌ. ±ÓËÏÇÐÇÐËÇ
ÏËÍÓÑ- Ë ÐÂÐÑÊÑÐÆÑÄ ÆÎâ ÂÐÂÎËÊÂ ÏÂÎÑÓÂÊÏÇÓÐÞØ 3D ÏÂÕÇÓËÂÎÑÄ, ÐÂÐÑÔËÔÕÇÏ
Ë ÐÂÐÑÑÃÝÇÍÕÑÄ

¬°¯¶¦²¦¯¸ªª ª ³ª®±°©ªµ®½

323 ¬ 100-ÎÇÕËá ÔÑ ÆÐâ ÓÑÉÆÇÐËâ ÂÍÂÆÇÏËÍÂ £.£. ®ËÅÖÎËÐÂ (¯ÂÖÚÐÂâ ÔÇÔÔËâ
°ÕÆÇÎÇÐËâ ×ËÊËÚÇÔÍËØ ÐÂÖÍ ²ÑÔÔËÌÔÍÑÌ ÂÍÂÆÇÏËË ÐÂÖÍ, 28 ÔÇÐÕâÃÓâ 2011 Å.)

323 À.£. ¤ÖÎâÇÄ. £ÔÕÖÒËÕÇÎßÐÑÇ ÔÎÑÄÑ
324 ³.±. £âÕÚÂÐËÐ. ±ÂÓÂÏÇÕÓËÚÇÔÍÂâ ÍÑÎÇÃÂÕÇÎßÐÂâ ÐÇÖÔÕÑÌÚËÄÑÔÕß Ä

ÎÂÊÇÓÐÞØ ÅÓÂÄËÕÂÙËÑÐÐÞØ ÂÐÕÇÐÐÂØ
327 £.¥. ¬ÖÊÐÇÙÑÄ. ³ÑÎÐÇÚÐÑ-ÊÇÏÐÂâ ×ËÊËÍÂ Ë ÇÈ ÒÓËÎÑÉÇÐËâ

±ª³¾®¡ £ ²¦¥¡¬¸ªÀ

337 ¡.¦. ¥ÖÃËÐÑÄ, .¡. ®ÞÕÂÓÇÄÂ. £ÑÊÏÑÉÐÂ ÎË ÏÂÔÍËÓÑÄÍÂ ÃÇÊ ÔËÐÅÖÎâÓÐÑÔÕÇÌ?
¯ÑÄÞÇ ËÆÇË ÏÂÔÍËÓÑÄÍË (ÑÕÄÇÕÞ ÐÂ ÍÑÏÏÇÐÕÂÓËË Í ÔÕÂÕßÇ "®ÂÔÍËÓÑÄÍÂ
ÏÂÕÇÓËÂÎßÐÞØ ÕÇÎ ÏÇÕÑÆÑÏ ÄÑÎÐÑÄÑÅÑ ÑÃÕÇÍÂÐËâ" [µ¶¯ 180 475 (2010)])

342 £.£. ºÇÄÚÇÐÍÑ. ±ÑÒÓÂÄÍË Í ÔÕÂÕßÇ "ÑÍÂÎËÊÂÙËâ ÔÕÂÙËÑÐÂÓÐÑÅÑ àÎÇÍÕÓÑÏÂÅ-
ÐËÕÐÑÅÑ ÒÑÎâ ÒÓË ÒÑÏÑÜË ÒÎÑÔÍÑÌ ÅÓÂÐËÙÞ ÏÇÕÂÏÂÕÇÓËÂÎÂ" (µ¶¯ 181 1171

(2011))
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343 ¯ÑÄÞÇ ÍÐËÅË ÒÑ ×ËÊËÍÇ Ë ÔÏÇÉÐÞÏ ÐÂÖÍÂÏ (¦.£. ©ÂØÂÓÑÄÂ)
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