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YǀǎȊǀƴǘǃ 

 
¢ƛǎȊǘŜƭŜǘǘŜƭ ƪǀǎȊǀƴǘƧǸƪ mƴǘΣ YŜŘǾŜǎ YƻƭƭŞƎŀΣ ¢ƛǎȊǘŜƭǘ hƭǾŀǎƽΗ 
 
LǎƳŞǘ ŜƭǘŜƭǘ ŜƎȅ ŜǎȊǘŜƴŘǃΦ {ƛƪŜǊŜŘŜǘǘ ǎȊǼƪǀǎ ŜǊǃŦƻǊǊłǎŀƛƴƪ ƳŜƭƭŜǘǘΣ ƛƎŜƴ ǎƻƪ ƪǸƭǎǃ 
ǎŜƎƝǘǎŞƎƎŜƭ Şǎ ǘłƳƻƎŀǘłǎǎŀƭ ƳƛƴŘƪŜǘǘǃ ǎȊŀƪƳŀƛ-ǘǳŘƻƳłƴȅƻǎ ƪƻƴŦŜǊŜƴŎƛłƴƪŀǘ 
ŜǊŜŘƳŞƴȅŜǎŜƴ ς Şǎ ƳŜƎƝǘŞƭŞǎŜƳ ǎȊŜǊƛƴǘ ǎƛƪŜǊŜǎŜƴ ς megrendezni. 
 
LŘŞƴ nyolc Ŧƛŀǘŀƭ ǘƛǎȊǘ ƪŜǊǸƭǘ ŀ IƝǊŀŘƽƪ ƴŀƎȅ ŎǎŀƭłŘƧłōŀΥ 
 

.ŜǊǘƽƪ #ŘłƳ hdgy. {Ȋŀōƽ DŜǊƎǃ hdgy. 

5ƻƳƻƪƻǎ ałǘŞ hdgy. {Ȋŀōƽ YǊƛǎǘƽŦ hdgy. 

DǀƳǀǊ wŞƪŀ hdgy. {Ȋŀōƽ {ȊƛƭǾƛŀ hdgy. 

Kappeller Zsolt hdgy. {Ȋŀƴȅƛ {łƴŘƻǊ hdgy. 

 
!Ȋ 9w!{a¦{ Ƴƻōƛƭƛǘłǎƛ ǇǊƻƎǊŀƳ ƪŜǊŜǘŞōŜƴ ƭŜƘŜǘǃǎŞƎǸƴƪ Ǿƻƭǘ ŜƎȅ Ŧǃ ς Ƴƻǎǘ ƳłǊ 
ƴŜƎȅŜŘŞǾŜǎ ƘŀƭƭƎŀǘƽ ς ƭŜƴƎȅŜƭƻǊǎȊłƎƛ ƪŞǇȊŞǎŞǊŜ. Iŀǎƻƴƭƽŀƴ ŀȊ ŜƭƳǵƭǘ ŞǾƘŜȊΣ 
ǎȊƛƴǘŞƴ ŀȊ 9w!{a¦{ ǇǊƻƎǊŀƳƴŀƪ ƪǀǎȊǀƴƘŜǘǃŜƴ ŀ ƪǸƭŦǀƭŘƛ ƘŀƭƭƎŀǘƽƛ ǊŞǎȊƪŞǇȊŞǎ 
ƳŜƭƭŜǘǘ Ŧƛŀǘŀƭ ƻƪǘŀǘƽ ƪƻƭƭŞƎłƛƴƪ ǊŜƴŘǎȊŜǊŜǎŜƴ ǘŀǊǘƻǘǘŀƪ ŜƭǃŀŘłǎƻƪŀǘ 
ǘłǊǎƛƴǘŞȊƳŞƴȅŜƛƴƪōŜƴ ŀ ƪǀǊƴȅŜȊǃ ƻǊǎȊłƎƻƪōŀƴΣ ǾŀƭŀƳƛƴǘ ƪǸƭǀƴōǀȊǃ ƴŜƳȊŜǘƪǀȊƛ 
ƪƻƴŦŜǊŜƴŎƛłƪƻƴΦ 
 
{ŀƧƴłƭŀǘƻǎ ƳƽŘƻƴ ǘŀƴǎȊŞƪǸƴƪ łƭƭƻƳłƴȅŀ ŀ ǘŀƴŞǾ ƪŜȊŘŜǘŜ ƽǘŀ ƘłǊƻƳ ƪƛǾłƭƽ 
ƻƪǘŀǘƽǾŀƭ ŎǎǀƪƪŜƴǘΣ ŜƴƴŜƪ ŜƭƭŜƴŞǊŜ ƪǀȊǀǎǎŞƎǸƴƪ ǘƻǾłōōǊŀ ƛǎ ƪŞǎȊ ŀǊǊŀΣ ƘƻƎȅ ŀȊ 
ǵƧŞǾōŜƴ is folytassa ƻƪǘŀǘłǎƛΣ ƪǳǘŀǘłǎƛ Şǎ ǘǳŘƻƳłƴȅƻǎ ƳǳƴƪłƧłǘ ǎȊŀƪƳŀƛ ƪǳƭǘǵǊłƴƪ 
ŜƭƳŞƭȅƝǘŞǎŜ Şǎ ƘƝǊƴŜǾǸƴƪ ōǃǾƝǘŞǎŜ ŞǊŘŜƪŞōŜƴΦ 
 
Mindezen ƎƻƴŘƻƭŀǘƻƪ ƧŜƎȅŞōŜƴ ƪƝǾłƴǳƴƪ .ƻƭŘƻƎ ¨ƧŞǾŜǘΣ ƛƭƭŜǘǃƭŜƎ kellemes 
ƛŘǃǘǀƭǘŞǎǘ ŀȊ ƛŘŜƛ ŞǾ ƳłǎƻŘƛƪ ǎȊłƳłƴŀƪ łǘǘŜƪƛƴǘŞǎŞƘŜȊΗ 
 
 
Budapest, 2015. december 31. 
 
 
 YŜǊǘƛ !ƴŘǊłǎ 
 ŀ {ȊŜǊƪŜǎȊǘǃōƛȊƻǘǘǎłƎ 
 ŜƭƴǀƪŜ 
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In Memoriam 5ǊΦ ƘŀōƛƭΦ tłƴŘƛ 9Ǌƛƪ 

 

 
 
5ǊΦ ƘŀōƛƭΦ tłƴŘƛ 9ǊƛƪΣ ŀ bŜƳȊŜǘƛ YǀȊǎȊƻƭƎłƭŀǘƛ 9ƎȅŜǘŜƳ ŜƎȅŜǘŜƳƛ ŘƻŎŜƴǎŜ ŞƭŜǘŞƴŜƪ 
прΦ ŞǾŞōŜƴ ǘǊŀƎƛƪǳǎ ƘƛǊǘŜƭŜƴǎŞƎƎŜƭ elhunyt. 
! .ƻƭȅŀƛ Włƴƻǎ Yŀǘƻƴŀƛ aǼǎȊŀƪƛ Cǃƛǎƪƻƭłǘ ƪƛǘǸƴǘŜǘŞǎǎŜƭ ǾŞƎŜȊǘŜ Ŝƭ мффо-ban, majd 
1996-ōŀƴ ŀȊ 9ǀǘǾǀǎ [ƽǊłƴŘ ¢ǳŘƻƳłƴȅŜƎȅŜǘŜƳŜƴ ǎȊŜǊȊŜǘǘ ŜƎȅŜǘŜƳƛ ŘƛǇƭƻƳłǘΦ 
2005-ōŜƴ α{ǳƳƳŀ /ǳƳ [ŀǳŘŜέ ƳƛƴǃǎƝǘŞǎǎŜƭ tƘ5 ŦƻƪƻȊŀǘƻǘ ǎȊŜǊȊŜǘǘΣ ƳŀƧŘ нлмл-
ōŜƴ ŀ ½ǊƝƴȅƛ aƛƪƭƽǎ bŜƳȊŜǘǾŞŘŜƭƳƛ 9ƎȅŜǘŜƳŜƴ ƘŀōƛƭƛǘłƭǘΦ 
! ǊŜƴŘǃǊǎŞƎƴŞƭ Şǎ ŀ ōŜƭǸƎȅƛ ǎȊŜǊǾŜƪƴŞƭ ƳŞǊƴǀƪƛΣ ŀƭƻǎȊǘłƭȅǾŜȊŜǘǃƛΣ ƻǎȊǘłƭȅǾŜȊŜǘǃƛΣ 
ŦǃƻǎȊǘłƭȅǾŜȊŜǘǃ ƘŜƭȅŜǘǘŜǎƛ Şǎ ŦǃƻǎȊǘłƭȅǾŜȊŜǘǃƛ ōŜƻǎȊǘłǎƻƪōŀƴ ǘŜǾŞƪŜƴȅƪŜŘŜǘǘΣ 
ŜƎȅǵǘǘŀƭ ǊŜƴŘǃǊǎŞƎƛ ŦǃǘŀƴłŎǎƻǎ ǾƻƭǘΦ 
Az NKE-ƴ Şǎ ƧƻƎŜƭǃŘƧŞƴΣ a ZMNE-Ŝƴ Ŧǃƛǎƪƻƭŀƛ ǘŀƴłǊƛ Şǎ ŜƎȅŜǘŜƳƛ ŘƻŎŜƴǎƛ 
ƳǳƴƪŀƪǀǊōŜƴ ŜƎȅ ŞǾǘƛȊŜŘŜƴ łǘ ƻƪǘŀǘƻǘǘ Şǎ нллф-нлмн ƪǀȊǀǘǘ ǘŀƴǎȊŞƪǾŜȊŜǘǃƛ 
ōŜƻǎȊǘłǎōŀƴ ƭłǘǘŀ Ŝƭ ŦŜƭŀŘŀǘłǘ ŀ IƝǊŀŘƽ ¢ŀƴǎȊŞƪŜƴΦ 
¢ǳŘƻƳłƴȅƻǎ ƳǳƴƪłǎǎłƎłǘ ǘǀōōΣ Ƴƛƴǘ ǎȊłȊǀǘǾŜƴ ǇǳōƭƛƪłŎƛƽΣ ƧŜƎȅȊŜǘΣ ǘŀƴƪǀƴȅǾΣ 
ǘǳŘƻƳłƴȅƻǎ ǇŜǊƛƻŘƛƪǳƳƻƪ ŦǃǎȊŜǊƪŜǎȊǘǃǎŞƎŜΣ ǇłƭȅłȊŀǘƻƪΣ ǘǳŘƻƳłƴȅƻǎ 
ƪƻƴŦŜǊŜƴŎƛłƪ ǾŜȊŜǘŞǎŜΣ ƘŀƭƭƎŀǘƽƪ Şǎ ŘƻƪǘƻǊŀƴŘǳǎȊƻƪ ǘŞƳŀǾŜȊŜǘŞǎŜ ŦŞƳƧŜƭȊƛΦ 
5ǊΦ ƘŀōƛƭΦ tłƴŘƛ 9Ǌƛƪ ŜƎȅŜǘŜƳƛ ŘƻŎŜƴǎ ǎȊŜƳŞƭȅŜ Şǎ ƪƛŜƳŜƭƪŜŘǃ ǘǳŘƻƳłƴȅƻǎ-szakmai 
ǘŜǾŞƪŜƴȅǎŞƎŜ ƴŀƎȅ ǼǊǘ ƘŀƎȅƻǘǘ ƘłǘǊŀΦ ¢ŜƳŜǘŞǎŞǊǃƭ ƪŞǎǃōō ƛƴǘŞȊƪŜŘƴŜƪΦ 
 
9ƳƭŞƪŞǘ ŀ bŜƳȊŜǘƛ YǀȊǎȊƻƭƎłƭŀǘƛ 9ƎȅŜǘŜƳ Şǎ ŀ IƝǊŀŘƽ ¢ŀƴǎȊŞƪ ƳǳƴƪŀǘłǊǎŀƛ 
ƪŜƎȅŜƭŜǘǘŜƭ ǃǊȊƛƪΦ 
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a9D¸9wL [ŀƧƻǎΥ bŀƎȅ ŜƴŜǊƎƛłƧǵ ǊłŘƛƽŦǊŜƪǾŜƴŎƛłǎ ƘǳƭƭłƳƻƪ Şǎ ƭŞȊŜǊŜƪ ƪŀǘƻƴŀƛ 
ŀƭƪŀƭƳŀȊłǎƛ ƭŜƘŜǘǃǎŞƎŜƛ 

 
Absztrakt 
! ƳƻŘŜǊƴ ƴŜƳ Ƙŀƭłƭƻǎ ŦŜƎȅǾŜǊŜƪ ƪƛŀƭŀƪǳƭłǎŀ Şǎ ŦŜƧƭŜǎȊǘŞǎŜ ŜƭǎǃǎƻǊōŀƴ ŀȊ 
ŜƭŜƪǘǊƻƴƛƪŀ ŦŜƧƭǃŘŞǎŞƴŜƪ Şǎ ǘŀƭłƭƳłƴȅŀƛƴŀƪ ƪǀǎȊǀƴƘŜǘǃΦ ! ǇƻƭƎłǊƛ ŞƭŜǘōŜƴ 
ƘŀǎȊƴłƭŀǘƻǎ ǘŜŎƘƴƻƭƽƎƛłƪ łǘŀƭŀƪƝǘłǎłǾŀƭ ƻƭȅŀƴ ŜǎȊƪǀȊǀƪ ƪŞǎȊƝǘƘŜǘǃŜƪΣ ƳŜƭȅŜƪ 
Ƙŀǘłǎƻǎŀƴ ŀƭƪŀƭƳŀȊƘŀǘƽƪ ŞƭǃŜǊǃǾŜƭ ǎȊŜƳōŜƴΣ ŜƭƪŜǊǸƭǾŜ ŀȊ ŜƳōŜǊƛ ŞƭŜǘ ƪƛƻƭǘłǎłǘ Şǎ 
ƳŜƎǘŀǊǘǾŀ ŀ ŎŞƭǇƻƴǘōŀƴ ƭŞǾǃ ǎȊƛƴǘŜ ǾŀƭŀƳŜƴƴȅƛ ƛƴŦǊŀǎǘǊǳƪǘǵǊłǘ Şǎ ƘŀŘƛǘŜŎƘƴƛƪŀƛ 
ŜǎȊƪǀȊǘΦ WŜƭŜƴ ŎƛƪƪōŜƴ ŀ ǎȊŜǊȊǃ ƛǎƳŜǊǘŜǘƛ ŀ ƴŜƳ Ƙŀƭłƭƻǎ ŦŜƎȅǾŜǊŜƪ ǘǀōō ŦŀƧǘłƧłǘΣ 
ǾŀƭŀƳƛƴǘ ƳǼƪǀŘŞǎƛ ŜƭǾǸƪŜǘΦ  
 

Abstract 
The modern development of non-lethal weapons and the development and 
improvement is primarily due to the invention of the electronics.Transformation 
technologies for use in civil life of devices can be created, which can be used 
effectively against anybody, avoiding the loss of life and keeping almost all the 
infrastructure and equipment of military technology in the destination.In this paper 
the author describes the non-lethal weapons more basic types, and concept of 
operation. 
 
Kulcsszavak: ƴŜƳ Ƙŀƭłƭƻǎ ŦŜƎȅǾŜǊ ƛǊłƴȅƝǘƻǘǘ ŜƴŜǊƎƛłƧǵ ŦŜƎȅǾŜǊΣ ǊłŘƛƽƘǳƭƭłƳƻƪΣ ƭŞȊŜǊŜƪ Ϥ 
non leithal weapon, directed energy weapon, radiowaves, lazer 

 
bŀƎȅ ŜƴŜǊƎƛłƧǵ ǊłŘƛƽŦǊŜƪǾŜƴŎƛłǎ ŦŜƎȅǾŜǊŜƪ 
 

! ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ǊłŘƛƽŦǊŜƪǾŜƴŎƛłǎ ƪƛǎǳƎłǊȊłǎƻƪ ŀƭƪŀƭƳŀȊłǎłƴŀƪ ŎŞƭƧŀ 
ŜƭǎǃǎƻǊōŀƴ ŀ ŦŞƭǾŜȊŜǘǃƪΣ ƛƴǘŜƎǊłƭǘ łǊŀƳƪǀǊǀƪ ǘǵƭǘŜǊƘŜƭŞǎŜΣ ƪłǊƻǎƝǘłǎŀΣ ŀ ǾƛƭƭŀƳƻǎ 
ŀƭƪŀǘǊŞǎȊŜƪ ǎȊƛƎŜǘŜƭŞǎŜƛƴŜƪ łǘǸǘŞǎŜΣ ǾŞƎǎǃ ǎƻǊƻƴ ŀȊ ŜƭŜƪǘǊƻƴƛƪŀƛ ŜǎȊƪǀȊǀƪ ǘǀƴƪǊŜ 
ǘŞǘŜƭŜΦ 

 
! ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ǊłŘƛƽŦǊŜƪǾŜƴŎƛłǎ ŦŜƎȅǾŜǊŜƪ łƭǘŀƭłƴƻǎ ŦŜƭŞǇƝǘŞǎŜΥ 
 
9ƴŜǊƎƛŀŦƻǊǊłǎ, ƳŜƭȅ ŀ ƳƛƪǊƻƘǳƭƭłƳƻƪ ƎŜƴŜǊłƭłǎłƘƻȊ ǎȊǸƪǎŞƎŜǎ ƴŀƎȅ ƳŜƴƴȅƛǎŞƎǼ 
ŜƴŜǊƎƛłǘ ŜƭǃłƭƭƝǘƧŀΣ ǘłǊƻƭƧŀΦ aŜƎǾŀƭƽǎƝǘłǎłƴŀƪ ŜƎȅƛƪ ǾłƭǘƻȊŀǘŀΥ 
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- aŀǊȄ ƎŜƴŜǊłǘƻǊΥ 9Ǌǿƛƴ hǘǘƻ aŀǊȄ ǘŀƭłƭǘŀ ŦŜƭ мфнпΦ-ben. Az Amerikai 
{ȊŀōŀŘŀƭƳƛ IƛǾŀǘŀƭōŀƴ рΣоунΣуор ǎȊłƳƻƴ ōŜƧŜƎȅȊŜǘǘ a!w· ƎŜƴŜǊłǘƻǊ ƭŞƴȅŜƎŞōŜƴ 
ŜƎȅ ŜƭƭŜƴłƭƭłǎƻƪōƽƭΣ ƪƻƴŘŜƴȊłǘƻǊƻƪōƽƭΣ Şǎ ǎȊƛƪǊŀƪǀȊǀƪōǃƭ ƪƛŀƭŀƪƝǘƻǘǘ ŜƴŜǊƎƛŀŦƻǊǊłǎΦ 
!Ȋ łǊŀƳƪǀǊ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǊŜ ŦŜƭǘǀƭǘǀǘǘ ƪƻƴŘŜƴȊłǘƻǊƻƪ ǎƻǊƻȊŀǘŀΣ ŀƳŜƭȅ 
ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼΣ όŀƪłǊ н a±ύ ƛƳǇǳƭȊǳǎƻƪ ŜƭǃłƭƭƝǘłǎłǊŀ ŀƭƪŀƭƳŀǎ ƴǎ ƴŀƎȅǎłƎǊŜƴŘǼ 
ideig. 

 

пΦ łōǊŀ aŀǊȄ ƎŜƴŜǊłǘƻǊ ƳǼƪǀŘŞǎƛ ŜƭǾŜ ώ1] 

!ƭǘŜǊƴŀǘƝǾ ŜƴŜǊƎƛŀŦƻǊǊłǎ ƭŜƘŜǘ ƳŞƎ ŀ aŀƎƴŜǘƻ ƘƛŘǊƻŘƛƴŀƳƛƪǳǎ DŜƴŜǊłǘƻǊΣ 
ŀƳŜƭȅōŜƴ ŀȊ łƭƭŀƴŘƽ ƳłƎƴŜǎŜǎ ǘŞǊōŜƴ łǊŀƳƭƽ ŦƻǊǊƽ ǾŜȊŜǘǃ ŀƴȅŀƎ ς ƎłȊǇƭŀȊƳŀ - 
ƴŀƎȅ ǎŜōŜǎǎŞƎƎŜƭ Ǿŀƭƽ łǊŀƳƭłǎŀ ƪŜƭǘ ƴŀƎȅ ŜƭŜƪǘǊƻƳƻǎ ŦŜǎȊǸƭǘǎŞƎŜǘΦώ2] 
 
aƛƪǊƻƘǳƭƭłƳǵ ǊŜȊƎŞǎƪŜƭǘǃΣ ŀƳŜƭȅ ŀ ƴŀƎȅŦǊŜƪǾŜƴŎƛłǎ ƧŜƭŜƪŜǘ ŜƭǃłƭƭƝǘƧŀΦ 
aŜƎǾŀƭƽǎƝǘłǎłƴŀƪ ŜƎȅƛƪ ǾłƭǘƻȊŀǘŀ ŀ Ŧrekvencia-ǎƻƪǎȊƻǊƻȊƽ ƪƭƛǎȊǘǊƻƴΣ amely egy 
ǸǊŜƎǊŜȊƻƴłǘƻǊƻǎ ƳƛƪǊƻƘǳƭƭłƳǵ ŜƭŜƪǘǊƻƴŎǎǃΦ !Ȋ ǸǊŜƎǊŜȊƻƴłǘƻǊ ƻƭȅŀƴ ǊŜȊƎǃƪǀǊΣ 
ŀƳŜƭȅƴŜƪ ƳŞǊŜǘŜƛ ǀǎǎȊŜƳŞǊƘŜǘǃŜƪ ŀ ƘǳƭƭłƳƘƻǎǎȊŀƭ Şǎ ŀ ǊŜȊƻƴŀƴŎƛŀ-
ŦǊŜƪǾŜƴŎƛłƧłƴŀƪ ƳŜƎŦŜƭŜƭǃ ŜƭŜƪǘǊƻƳƻǎ ǊŜȊƎŞǎŜƪ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ łƭƭƽƘǳƭƭłƳƻƪŀǘ 
ƪŜƭǘŜƴŜƪ ōŜƴƴǸƪΦ ! ŦǊŜƪǾŜƴŎƛŀ-ǎƻƪǎȊƻǊƻȊƽ ƪƭƛǎȊǘǊƻƴƻƪƴłƭ ŀ ƪƛƳŜƴǃƧŜƭ ŦǊŜƪǾŜƴŎƛłƧŀ 
10-15-ǎȊǀǊǀǎŜ ŀ ōŜƳŜƴǃƧŜƭ ǊŜȊƎŞǎǎȊłƳłƴŀƪΣ ŀȊƻƴōŀƴ ŀ Ŏǎǃ ƪƛƳŜƴŜǘƛ ǘŜƭƧŜǎƝǘƳŞƴȅŜ 
Şǎ ƘŀǘłǎŦƻƪŀ ƪƛŎǎƛΦ 9ȊŜƴ ƪƭƛǎȊǘǊƻƴŦŀƧǘłǘ ƴŀƎȅ ǎǘŀōƛƭƛǘłǎǵΣ ƳƛƪǊƻƘǳƭƭłƳǵ ƧŜƭ 
ŜƭǃłƭƭƝǘłǎłƴłƭ ŀƭƪŀƭƳŀȊȊłƪ ƻƭȅ ƳƽŘƻƴΣ ƘƻƎȅ ŜƎȅ ƪǾŀǊŎƻǎȊŎƛƭƭłǘƻǊ ƧŜƭŞǘ Ŝƭǃōō 
ƘŀƎȅƻƳłƴȅƻǎ ƳƽŘƻƴΣ ƳŀƧŘ ŀ ƳƛƪǊƻƘǳƭƭłƳǵ ǘŀǊǘƻƳłƴȅōŀƴ ŦǊŜƪǾŜƴŎƛŀ-ǎƻƪǎȊƻǊƻȊƽ 
klisztonnal soƪǎȊƻǊƻȊȊłƪΦ 9Ȋ ŀ ǎƻƪǎȊƻǊƻȊłǎƛ ŜƭǾ мл DIȊ-ƛƎ ŀƭƪŀƭƳŀȊƘŀǘƽΦ ! 
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frekvencia-ǎƻƪǎȊƻǊƻȊƽ ƪƭƛǎȊǘǊƻƴ ƪǀƴƴȅŜƴ ŦŜƭƛǎƳŜǊƘŜǘǃ ŀǊǊƽƭΣ ƘƻƎȅ ŀ ƪŀǘƽŘ ŦŜƭǃƭƛ 
ǸǊŜƎŜ ƴŀƎȅƻōōΣ Ƴƛƴǘ ŀ ƪƻƭƭŜƪǘƻǊ ŦŜƭǀƭƛ ƪƛƳŜƴǃ ǸǊŜƎŜΦώ3] 

Antenna, ŀƳŜƭȅ ŀ ƎŜƴŜǊłƭǘ ƳƛƪǊƻƘǳƭƭłƳƻƪŀǘ ŀ ƪƝǾłƴǘ ƛǊłƴȅōŀ ǎǳƎłǊƻȊȊŀ ƪƛΦ 
[ŜƘŜǘƴŜƪ ǘǀƭŎǎŞǊǎǳƎłǊȊƽƪΣ ƘŜƭƛȄ ŀƴǘŜƴƴłƪ ǾŀƎȅ ŜƎȅŞō ǎǇŜŎƛłƭƛǎ ƪƛŀƭŀƪƝǘłǎǵ ŀƴǘŜƴƴłƪΦ 

CłȊƛǎǾŜȊŞǊŜƭǘ ŀƴǘŜƴƴŀΥ ! ŦłȊƛǎǾŜȊŞǊŜƭǘ ŀƴǘŜƴƴŀǊŜƴŘǎȊŜǊŜƪ ǎƻǊōŀƴ ǾŀƎȅ н 
ŘƛƳŜƴȊƛƽōŀƴ ŜƭƘŜƭȅŜȊŜǘǘ ŘƛǎȊƪǊŞǘ ǎǳƎłǊȊƽ ŜƭŜƳŜƪōǃƭ łƭƭƽ ǊłŎǎƻƪΣ ƳŜƭȅŜƪōŜƴ ŀ 
ƪƛōƻŎǎłǘƻǘǘ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƴȅŀƭłō ƛǊłƴȅƝǘłǎŀ Şǎ ŦƻǊƳłƭłǎŀΣ ŦƽƪǳǎȊłƭłǎŀ ŀȊ ŜƎȅŜǎ 
ŀƴǘŜƴƴŀŜƭŜƳŜƪǊŜ ŀŘƻǘǘ ƧŜƭŜƪ ŦłȊƛǎłƴŀƪ ǾłƭǘƻȊǘŀǘłǎłǾŀƭ ǘǀǊǘŞƴƛƪΣ ǵƎȅΣ ƘƻƎȅ ŀȊ 
ŜƭŜƳŜƪǊǃƭ ŞǊƪŜȊǃ ƘǳƭƭłƳƻƪ ŀ ƪƝǾłƴǘ ƘŜƭȅŜƪŜƴ ƪƻƴǎǘǊǳƪǘƝǾ ƛƴǘŜǊŦŜǊŜƴŎƛłǾŀƭ ŜǊǃǎƝǘƛƪ 
ŜƎȅƳłǎǘΣ ŀ ƴŜƳ ƪƝǾłƴǘ ƘŜƭȅŜƪŜƴ ǇŜŘƛƎ ƎȅŜƴƎƝǘƛƪΣ ƛƭƭŜǘǾŜ ƪƛƻƭǘƧłƪ ŜƎȅƳłǎǘ όŘŜǎǘǊǳƪǘƝǾ 
interferencia).[4] 

 
рΦ łōǊŀ CłȊƛǎǾŜȊŞǊŜƭǘ ŀƴǘŜƴƴŀǊłŎǎ ƳǼƪǀŘŞǎŞƴŜƪ ǾłȊƭŀǘŀ ώ5] 

 
L: az antenna hossza, yk: a k.-ƛƪ ŜƭŜƳ ƪƻƻǊŘƛƴłǘłƧŀΣ c: ŀ ƘǳƭƭłƳ ǘŜǊƧŜŘŞǎƛ ǎŜōŜǎǎŞƎŜΣ 
ɽ: ŀ ƘǳƭƭłƳƘƻǎǎȊŀΣ :̒ ŀ ǘŜǊƧŜŘŞǎƛ ƛǊłƴȅ ƴƻǊƳłƭƛǎǎŀƭ ōŜȊłǊǘ ǎȊǀƎŜΣ :̱ ŀȊ ŀŘƻǘǘ ƛǊłƴȅƘƻȊ 
ǘŀǊǘƻȊƽ ƳŀȄƛƳłƭƛǎ ƛŘǃƪŞǎƭŜƭǘŜǘŞǎ  

! ƪƛǎǳƎłǊȊŀƴŘƽ ƧŜƭŜǘ ŀȊ ŜƎȅŜǎ ŀƴǘŜƴƴŀŜƭŜƳŜƪƘŜȊ ǘŀǊǘƻȊƽ ŦłȊƛǎǘƻƭƽƪǊŀ ƪŀǇŎǎƻƭƧłƪΣ 
ƳŜƭȅŜƪ ŦłȊƛǎǘƻƭłǎŀ ǾłƭǘƻȊǘŀǘƘŀǘƽ ŀ ƪƝǾłƴǘ ƴȅŀƭłōŀƭŀƪƴŀƪ Şǎ ƛǊłƴȅƴŀƪ ƳŜƎŦŜƭŜƭǃŜƴΦ 
{ȊǸƪǎŞƎ ŜǎŜǘŞƴ ŀ ǎǳƎłǊȊƽ ŜƭŜƳŜƪ Ŝƭǃǘǘ ŜǊǃǎƝǘǃƪ ƛǎ ǾŀƴƴŀƪΦ 
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Vircator (Virtual Cathode Oscillator) 
 
!Ȋ ŀȄƛŀƭ ǾƛǊŎŀǘƻǊ ŜƎȅǎȊŜǊǼ ŦŜƭŞǇƝǘŞǎǼ Şǎ ŀ ǾƛǊŎŀǘƻǊƻƪ ƪǀȊǘ ŀ ƭŜƎƴŀƎȅƻōō ƪƛƳŜƴǃ 

ǘŜƭƧŜǎƝǘƳŞƴȅǘ ǘǳŘƧŀ ōƛȊǘƻǎƝǘŀƴƛΦ ! ŦŜŘŞƭȊŜǘƛ ǊłŘƛƽŦǊŜƪǾŜƴŎƛłǎ ŦŜƎȅǾŜǊƪŞƴǘ ƪŞǇŜǎ 
ƛƳǇǳƭȊǳǎ ƧŜƭƭŜƎǼ ŜƴŜǊƎƛŀ ƪƛǎǳƎłǊȊłǎǊŀΣ ǘǀōōǎȊǀǊ ŦŜƭƘŀǎȊƴłƭƘŀǘƽ ŜǎȊƪǀȊΦ !z impulzus 
ƛŘǃ łƭǘŀƭłōŀƴ ˃ǎ ƴŀƎȅǎłƎǊŜƴŘǼΦ tŀǊŀōƻƭŀ ǾŀƎȅ ǘǀƭŎǎŞǊǎǳƎłǊȊƽ ŀƴǘŜƴƴłƧŀ 
ǎŜƎƝǘǎŞƎŞǾŜƭ ƛǊłƴȅƝǘƻǘǘ ƴȅŀƭłō ŦƻǊƳłƧłōŀƴ ǘƻǾłōōƝǘƧŀ ŀȊ ŜƴŜǊƎƛłǘΦ  

 
сΦ łōǊŀ !Ȅƛŀƭ ±ƛǊŎŀǘƻǊ ŜƭǾƛ ŦŜƭŞǇƝǘŞǎŜ ώ6] 

 
aǼƪǀŘŞǎŜΥ ! ƪŀǘƽŘōƽƭ ŦŜƭƎȅƻǊǎǳƭǘ ŜƭŜƪǘǊƻƴłǊŀƳƭłǎ ƛƴŘǳƭ ŀȊ ŀƴƽŘ ǊłŎǎŀ ŦŜƭŞΦ 

!Ȋ ŜƭŜƪǘǊƻƴƻƪ ƴŀƎȅ ǊŞǎȊŜ łǘƧǳǘ ŀȊ ŀƴƽŘ ǊłŎǎƻƴ Şǎ ōǳōƻǊŞƪǎȊŜǊǼ ǾłƪǳǳƳƻǘ ƘƻȊ ƭŞǘǊŜ 
ŀȊ ŀƴƽŘ ƳǀƎǀǘǘΦ aŜƎŦŜƭŜƭǃ ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘ ŜōōŜƴ ŀ ŦŜƭǀƭǘǃŘǀǘǘ ǾłƪǳǳƳōŀƴ 
ƳƛƪǊƻƘǳƭƭłƳǵ ŦǊŜƪǾŜƴŎƛŀ ƪŞǇȊǃŘƛƪ όƻǎȊŎƛƭƭłƭƽŘƛƪύΦ Iŀ ŜȊ ŀ ǾłƪǳǳƳ ŜƎȅ ǊŜȊƻƴłƴǎ 
ǸǊŜƎōŜƴ Ƨǀƴ ƭŞǘǊŜΣ ŀƳŜƭȅƛƪ ǘƻǾłōōǾŜȊŜǘƛΣ ƛƎŜƴ ƳŀƎŀǎ ŎǎǵŎǎŦŜǎȊǸƭǘǎŞƎ ŞǊƘŜǘǃ ŜƭΦ 
IŀƎȅƻƳłƴȅƻǎ ƳƛƪǊƻƘǳƭƭłƳǵ ƳŞǊƴǀƪƛ ǘŜŎƘƴƻƭƽƎƛłǾŀƭ ǘƻǾłōō ƴǀǾŜƭƘŜǘǃ ŀ ŦŜǎȊǸƭǘǎŞƎΦ 
A kimeneti ǘŜƭƧŜǎƝǘƳŞƴȅ мтл ƪ² Şǎ пл a² ƪǀȊǀǘǘ ƭŜƘŜǘΣ ŀ ŦǊŜƪǾŜƴŎƛŀ ŀ ŎƳ Şǎ ŘƳ 
ƘǳƭƭłƳǘŀǊǘƻƳłƴȅōŀ ŜǎƛƪΦώ7] 
 
LƳǇǳƭȊǳǎ ōƻƳōłƪ 
 

! ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎ ǘŜŎƘƴƻƭƽƎƛłƧŀ Şǎ ŀ ƴŀƎȅ ŜƴŜǊƎƛłƧǵ 
ƳƛƪǊƻƘǳƭƭłƳǵ ǘŜŎƘƴƻƭƽƎƛŀ ŜƭƧǳǘƻǘǘ ŀǊǊŀ ŀ ǎȊƛƴǘǊŜΣ ƘƻƎȅ ŀ ƘŀƎȅƻƳłƴȅƻǎ 9 ōƻƳōŀ 
ǘŜŎƘƴƛƪŀƛƭŀƎ ƛǎ ƳŜƎǾŀƭƽǎƝǘƘŀǘƽǾł ǾłƭǘΣ ǵƧ ƭŜƘŜǘǃǎŞƎŜƪŜǘ ƴȅƛǘǾŀ ŀȊ ƛƴŦƻǊƳłŎƛƽǎ 
ƘŀŘǾƛǎŜƭŞǎ ǘŜǊǸƭŜǘŞƴΦ 
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α! {ƛǾŀǘŀƎƛ ±ƛƘŀǊέ ƘŀŘƳǼǾŜƭŜǘ ƭŞƎƛ ƳǼǾŜƭŜǘŜƛ ǎƻǊłƴ ǾƛƭłƎƻǎǎł ǾłƭǘΣ ƘƻƎȅ ŀ ƭŞƎƛ 
ŦǀƭŞƴȅ ŜƭŞǊŞǎŞƴŜƪ ŜƎȅƛƪ ŦŜƭǘŞǘŜƭŜ ƭŜƘŜǘ ŀȊ ŜƭƭŜƴǎŞƎ ƛƴŦƻǊƳłŎƛƽǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊłƧłƴŀƪ ŀ 
ƳŜƎȊŀǾŀǊłǎŀΣ ƳǼƪǀŘŞǎƪŞǇǘŜƭŜƴƴŞ ǘŞǘŜƭŜΣ ƳŜƎǎŜƳƳƛǎƝǘŞǎŜΦ 9ȊȊŜƭ ŀ ƳǼǾŜƭŜǘǘŜƭ 
ŜƭŜƪǘǊƻƴƛƪǳǎŀƴ αƳŜƎǾŀƪƝǘƘŀǘƧłƪέ ŀȊ ŜƭƭŜƴǎŞƎŜǘΣ ƴŜ ƭŜƎȅŜƴ ƪŞǇŜǎ ŀ ƭŞƎƛ ŎŞƭƻƪ 
ŀȊƻƴƻǎƝǘłǎłǊŀΦ ! ƘŀŘƳǼǾŜƭŜǘ Ŝƭǎǃ ŞƧǎȊŀƪłƧłƴ ŀ ƘŀƎȅƻƳłƴȅƻǎ ǊƻōōŀƴƽŦŜƧƧŜƭ Ŝƭƭłǘƻǘǘ 
ōƻƳōłȊƽƪ ǘǵƭ ŜƭŦƻƎƭŀƭǘŀƪ Ǿƻƭǘŀƪ ŀƘƘƻȊΣ ƘƻƎȅ ǎǇŜŎƛłƭƛǎŀƴ ŀȊ ƛƴŦƻǊƳłŎƛƽǎ 
ƛƴŦǊŀǎǘǊǳƪǘǵǊłǘ ǘłƳŀŘƧłƪΣ ŀ ŎŞƭǇƻƴǘƻƪ ƪƛƧŜƭǀƭŞǎŜ ǎŜƳ Ǿƻƭǘ ƳŜƎǾŀƭƽǎƝǘƘŀǘƽΦ  
! ƳƻŘŜǊƴ ƛǇŀǊƛ ƭŞǘŜǎƝǘƳŞƴȅŜƪ ŜƭƭŜƴƛ ŜǊŜŘƳŞƴȅŜǎ ǘłƳŀŘłǎ ŦŜƭǘŞǘŜƭŜ ǎǇŜŎƛłƭƛǎ 
ŜǎȊƪǀȊǀƪ ƘŀǎȊƴłƭŀǘŀ ŀȊ ƛƴŦƻǊƳłŎƛƽǎ ǊŜƴŘǎȊŜǊŜƪ ƳŜƎǎŜƳƳƛǎƝǘŞǎŞƘŜȊΦ 9ōōǃƭ ŀ ŎŞƭōƽƭ 
ŞǇƝǘŜǘǘŞƪ ŀȊ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ōƻƳōłǘΣ ƳŜƭȅ ƴŀƎȅƻƴ Ƙŀǘłǎƻǎ ŀȊ ƛƴŦƻǊƳłŎƛƽǎ 
ǊŜƴŘǎȊŜǊŜƪ ƳŜƎǎŜƳƳƛǎƝǘŞǎŞǊŜΦώ8] 

9ƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎ Ƙŀǘłǎ ό9ƭŜŎǘǊƻ aŀƎƴŜǘƛŎ tǳƭǎŜ - EMP): 
!Ȋ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎ Ƙŀǘłǎłǘ ƳłǊ ŀ ƴŀƎȅ ƳŀƎŀǎǎłƎǵ ƴǳƪƭŜłǊƛǎ 

Ǌƻōōŀƴǘłǎƻƪ ƪŜȊŘŜǘƛ ǎȊŀƪŀǎȊłōŀƴ ŦŜƭŦŜŘŜȊǘŞƪΦ 9Ȋ ŀ Ƙŀǘłǎ ŜƎȅ ƎȅƻǊǎ ƭŜŦǳǘłǎǵ όнлл ς 
400 ns), de ƛƴǘŜƴȊƝǾ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎΣ ŀƳŜƭȅ ŀ ƴǳƪƭŜłǊƛǎ Ǌƻōōŀƴłǎ ŜƎȅƛƪ 
ƘŀǘłǎŀƪŞƴǘ ŀ Ǌƻōōŀƴǘłǎ ƘŜƭȅŞǘǃƭ ƴǀǾŜƪǾǃ ƎǀƳōǎȊŜǊǼŜƴ ǘŜǊƧŜŘΦ !Ȋ ŜƴŜǊƎƛŀƛƳǇǳƭȊǳǎ 
ŜǊǃǎ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƳŜȊǃǘ ƘƻȊ ƭŞǘǊŜΣ ƪǸƭǀƴǀǎŜƴ ŀ Ǌƻōōŀƴłǎ ƪǀȊŜƭŞōŜƴΦ ! ƳŜȊǃ 
ƻƭȅŀƴ ŜǊǃǎΣ ƘƻƎȅ ǊǀǾƛŘ ŞƭŜǘǼ ǘǊŀƴȊƛŜƴǎ ŦŜǎȊǸƭǘǎŞƎŜƪŜǘ ƘƻȊ ƭŞǘǊŜ ǘǀōō ƪ± ŦŜǎȊǸƭǘǎŞƎƎŜƭ 
ŀȊ ŜƭŞǊƘŜǘǃ ǾŜȊŜǘǃ ŀƴȅŀƎƻƪƻƴΣ ǾŜȊŜǘŞƪŜƪŜƴΣ łǊŀƳƪǀǊǀƪǀƴΦ 

Yŀǘƻƴŀƛ ǎȊŜƳǇƻƴǘōƽƭ ŦƻƴǘƻǎΣ ƘƻƎȅ ǾŞƎƭŜƎŜǎŜƴ ƪłǊƻǎƝǘƧŀ ŀȊ łǊŀƳŜƭƭłǘƽ Şǎ 
ŜƭŜƪǘǊƻƴƛƪŀƛ ŜǎȊƪǀȊǀƪ ƭŜƎǘǀōōƧŞǘΣ ƪǸƭǀƴǀǎŜƴ ŀ ǎȊłƳƝǘƽƎŞǇŜƪŜǘΣ ǊłŘƛƽƪŀǘ Şǎ 
radarokat. 

!Ȋ łǘƭŀƎƻǎ ǎȊłƳƝǘƽƎŞǇŜƪ ƛƎŜƴ ŞǊȊŞƪŜƴȅŜƪ ŀ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ƛƳǇǳƭȊǳǎƻƪǊŀΣ 
ƳŜǊǘ ŀƭƪŀǘǊŞǎȊŜƛƪ ƴŀƎȅ ǊŞǎȊŜ aŜǘŀƭ hȄƛŘŜ {ŜƳƛŎƻƴŘǳŎǘƻǊ όah{ύ ŀƭƪŀǘǊŞǎȊŜƪōǃƭ łƭƭΦ 
9ȊŜƪŜǘ ŀȊ ŜǎȊƪǀȊǀƪŜǘ ƴŀƎȅƻƴ ƪƛǎ ŜƴŜǊƎƛłƧǵΣ ŀȊ ŜǎȊƪǀȊ ōŜƭǎŜƧŞōŜƴ ƴŞƘłƴȅ мл ±-ot 
ŜƭŞǊǃ ǎǳƎłǊȊłǎǎŀƭ ǘǀƴƪǊŜ ǘŜƘŜǘƛƪΦ !Ȋ ƛƳǇǳƭȊǳǎƻƪ ŜƭƭŜƴƛ ǾŞŘŜƪŜȊŞǎ ƴŜƳ ƻƭŘƘŀǘƽ ƳŜƎ 
ǘŜƭƧŜǎ ƪǀǊǼŜƴΣ ƳŜǊǘ Ƙƛłōŀ łǊƴȅŞƪƻƭƧłƪ ƭŜ ŀȊ ŜǎȊƪǀȊǀƪŜǘ ŜƭŜƪǘǊƻƳƻǎ ǎȊŜƳǇƻƴǘōƽƭΣ ŀ 
ōŜ Şǎ ƪƛǾŜȊŜǘǃ ƪłōŜƭŜƪ ŀƴǘŜƴƴŀƪŞƴǘ ƳǼƪǀŘƴŜƪ Şǎ ŀȊ ŜǎȊƪǀȊōŜ ǾŜȊŜǘƛƪ ŀ ƪłǊǘ ƻƪƻȊƽ 
ŦŜǎȊǸƭǘǎŞƎŜǘΦ 

! ǎȊłƳƝǘƽƎŞǇŜǎ ŀŘŀǘŦŜƭŘƻƭƎƻȊƽ ǊŜƴŘǎȊŜǊŜƪΣ ƘƝǊŀŘƽ ǊŜƴŘǎȊŜǊŜƪΣ ƪǀȊǵǘƛ Şǎ 
Ǿŀǎǵǘƛ ƧŜƭȊǃǊŜƴŘǎȊŜǊŜƪΣ ƧŜƭŦŜƭŘƻƭƎƻȊƽ ŜƎȅǎŞƎŜƪΣ ǊŜǇǸƭŞǎƛǊłƴȅƝǘłǎƛ ǊŜƴŘǎȊŜǊŜƪΣ 
ŦŜŘŞƭȊŜǘƛ ǎȊłƳƝǘƽƎŞǇ ǾŜȊŞǊƭŞǎǼ ƧłǊƳǼǾŜƪ ǇƻǘŜƴŎƛłƭƛǎ łƭŘƻȊŀǘŀƛ ƭŜƘŜǘƴŜƪ ŀȊ 
ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎ ƘŀǘłǎłƴŀƪΦ {ǵƭȅƻǎŀƴ ǎŞǊǸƭƘŜǘƴŜƪ ŀ ǘŜƭŜƪƻƳƳǳƴƛƪłŎƛƽǎ 
ƘłƭƽȊŀǘƻƪΣ ŀȊ ŀȊƻƪŀǘ ǀǎǎȊŜƪǀǘǃ ǊŞȊƪłōŜƭŜƪ ƘƻǎǎȊłǘƽƭ ŦǸƎƎǃŜƴΦ ! ƪǸƭǀƴōǀȊǃ 
ǾŜǾǃŜƎȅǎŞƎŜƪ ƪǸƭǀƴǀǎŜƴ ŞǊȊŞƪŜƴȅŜƪ ŀȊ 9at ƘŀǘłǎŀƛǊŀΣ ŀ ƪƛǎƳŞǊŜǘǼ 
ƴŀƎȅŦǊŜƪǾŜƴŎƛłǎ ǘǊŀƴȊƛǎȊǘƻǊƻƪ Şǎ ŘƛƽŘłƪ ƪǀƴƴȅŜƴ ǎŞǊǸƭƴŜƪΣ ǊŜƴŘǎȊŜǊƛƴǘ ǘǀƴƪǊŜ 
mennek a naƎȅŦŜǎȊǸƭǘǎŞƎǼ ƛƳǇǳƭȊǳǎ ƘŀǘłǎłǊŀΦ !Ȋ ŜƭŜƪǘǊƻƴƛƪŀƛ ƘŀǊŎ ŜǎȊƪǀȊŜƛǘΣ 
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ƳǼƘƻƭŘŀƪŀǘΣ ǾŀƭŀƳŜƴƴȅƛ ƘǳƭƭłƳǎłǾōŀƴ ƳǼƪǀŘǃ ƪƻƳƳǳƴƛƪłŎƛƽǎ ŜǎȊƪǀȊǘ 
ǇƻǘŜƴŎƛłƭƛǎŀƴ ǾŜǎȊŞƭȅŜȊǘŜǘƛ ŀȊ 9at ƛƳǇǳƭȊǳǎΦώ9] 

!Ȋ 9at ǎǳƎłǊȊłǎ ƪŞǘŦŞƭŜƪŞǇǇŜƴΣ ŀȊ αŜƭǎǃ ŀƧǘƽƴέ όαCǊƻƴǘ-ŘƻƻǊέύΣ Şǎ ŀ αƘłǘǎƽ 
ajtƽƴέ όα.ŀŎƪ-ŘƻƻǊέύ ƘŀǘƻƭƘŀǘ ōŜ ŜƎȅ ǊŜƴŘǎȊŜǊōŜΦ ! αCǊƻƴǘ-ŘƻƻǊέ ōŜƘŀǘƻƭłǎ 
ŀƴǘŜƴƴłƴ ƪŜǊŜǎȊǘǸƭ ǘǀǊǘŞƴƛƪΣ ƝƎȅ ƻƪƻȊǾŀ ƪłǊƻƪŀǘ ŀ ƘƝǊƪǀȊƭǃ ōŜǊŜƴŘŜȊŞǎōŜƴΣ ƳŜƭȅ ŀȊ 
ŀƴǘŜƴƴłƘƻȊ ƪŀǇŎǎƻƭƽŘƛƪΦ 9Ȋ ŀƪƪƻǊ ŀ ƭŜƎƘŀǘłǎƻǎŀōōΣ Ƙŀ ŀȊ 9at ŦǊŜƪǾŜƴŎƛłƧŀ ŜƎȅŜȊƛƪ 
ŀ ŦǊŜƪǾŜƴŎƛłǾŀƭΣ ƳŜƭȅŜƴ ŀȊ ŀŘƻǘǘ ōŜǊŜƴŘŜȊŞǎǘΣ ŀƴǘŜƴƴłǘ ǸȊŜƳŜƭǘŜǘƛƪΦ  

α.ŀŎƪ-ŘƻƻǊέ ōŜƘŀǘƻƭłǎ Ƨǀƴ ƭŞǘǊŜΣ ŀƳƛƪƻǊ ŀȊ 9at ƘŀǘłǎłǊŀ ŀ ōŜǊŜƴŘŜȊŞǎ 
ǾŜȊŜǘŞƪŜƛƴΣ ōŜƭǎǃ ǀǎǎȊŜƪǀǘǘŜǘŞǎŜƛƴ ǘǊŀƴȊƛŜƴǎ łǊŀƳƻƪ όŀƭŀŎǎƻƴȅŀōō ŦǊŜƪǾŜƴŎƛłƪƻƴύΣ 
łƭƭƽƘǳƭƭłƳƻƪ όƳŀƎŀǎŀōō ŦǊŜƪǾŜƴŎƛłƪƻƴύ ŀƭŀƪǳƭƴŀƪ ƪƛΣ Şǎ Ŝ ǾŜȊŜǘǃƪƘǀȊ ƪŀǇŎǎƻƭƽŘƽ 
łǊŀƳƪǀǊǀƪōŜƴ ƪłǊƻƪ ƪŜƭŜǘƪŜȊƘŜǘƴŜƪΦ ! ƪŞǎȊǸƭŞƪŜƪ ōƻǊƝǘłǎłƴ ƪƛŀƭŀƪƝǘƻǘǘ 
ƘǼǘǃǊŞǎŜƪŜƴΣ ǾŜƴǘƛƭƭłǘƻǊ-ǊŞǎŜƪŜƴΣ ŀ ŦŞƳƭŜƳŜȊŜƪ Ǉƻƴǘŀǘƭŀƴ ƛƭƭŜǎȊƪŜŘŞǎŜƛ ƳŜƴǘŞƴ ŀ 
ƳƛƪǊƻƘǳƭƭłƳǵ ǎǳƎłǊȊłǎ ƪǀƴƴȅŜōōŜƴ łǘƘŀǘƻƭΣ Ƴƛƴǘ ŀȊ ŀƭŀŎǎƻƴȅŀōō ŦǊŜƪǾŜƴŎƛłƧǵ 
ǎǳƎłǊȊłǎΦώ10] 

! ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ŦŜƎȅǾŜǊŜƪ ƪǀȊǸƭ ŀȊ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ 
ƛƳǇǳƭȊǳǎōƻƳōŀ ό9atύ ŀ ƭŜƎƘŀǘŞƪƻƴȅŀōōΦ !Ȋ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎŦŜƎȅǾŜǊŜƪ 
ƘŀǘŞƪƻƴȅŀƴ ǾŜǘƘŜǘǃŜƪ ōŜ ŜƭŜƪǘǊƻƴƛƪǳǎ ƘŀŘǾƛǎŜƭŞǎōŜƴ Şǎ ƭŞƎƛǘłƳŀŘłǎ ǎƻǊłƴΦ !Ȋ 9-
ōƻƳōŀƪŞƴǘ ƛǎ ƛǎƳŜǊǘ ŜǎȊƪǀȊƴŜƪ Ǿŀƴƴŀƪ ƴǳƪƭŜłǊƛǎ Şǎ ƴŜƳ ƴǳƪƭŜłǊƛǎ ŀƭŀǇǵ 
ƛƳǇƭŜƳŜƴǘłŎƛƽƛ ƛǎΦ !Ȋ 9at ŦŜƎȅǾŜǊ ƴǳƪƭŜłǊƛǎ ǾłƭǘƻȊŀǘŀ ŀ ƴŀƎȅ ƳŀƎŀǎǎłƎōŀƴ 
ŦŜƭǊƻōōŀƴǘƻǘǘ ƴǳƪƭŜłǊƛǎ ǘǀƭǘŜǘ łƭǘŀƭ ƪŜƭǘŜǘǘ ƛƴǘŜƴȊƝǾΣ ŘŜ ǊǀǾƛŘ ƛŘŜƛƎ ǘŀǊǘƽ 
ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƳŜȊǃ Ƙŀǘłǎŀƛǘ ƘŀǎȊƴłƭƧŀ ƪƛΦ ! ǊƻōōŀƴłǎƪƻǊ ƪŜƭŜǘƪŜȊǃ ǘǀōō ŜȊŜǊ 
Ǿƻƭǘƻǎ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƭǀƪŞǎƘǳƭƭłƳ ǾƛǎǎȊŀŦƻǊŘƝǘƘŀǘŀǘƭŀƴ ƪłǊƻǎƻŘłǎǘ ƻƪƻȊ ŀ 
ǘŜǊǸƭŜǘŜƴ ŜƭƘŜƭȅŜȊƪŜŘǃ ŜƭŜƪǘǊƻƴƛƪǳǎ ŜǎȊƪǀȊǀƪōŜƴΦ ! ƴŜƳ ƴǳƪƭŜłǊƛǎ 
ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎŦŜƎȅǾŜǊŜƪ ŜƎȅŞō ƳŜƎƻƭŘłǎƻƪŀǘ ƘŀǎȊƴłƭƴŀƪ ŀ ƴŀƎȅ 
ŜƴŜǊƎƛłƧǵ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƭǀƪŞǎƘǳƭƭłƳ ŜƭǃłƭƭƝǘłǎłǊŀΦ  

9ȊŜƪ ŀ ŦŜƎȅǾŜǊŜƪ ƪƛǎŜōō ƘŀǘƽŜǊǃǾŜƭ ǊŜƴŘŜƭƪŜȊƴŜƪΣ ŘŜ ƴƛƴŎǎ ǊŀŘƛƻŀƪǘƝǾ 
ƪƛǎȊƽǊƽŘłǎǳƪΣ ƝƎȅ Ƨƻōōŀƴ ŀƭƪŀƭƳŀȊƘŀǘƽŀƪ ǇǊŜŎƝȊƛƽǎ ƳǼǾŜƭŜǘŜƪōŜƴΦ ! ǘłǇŜƴŜǊƎƛłǘ 
ŜƭǃłƭƭƝǘƽ ŜǎȊƪǀȊ ƭŜƘŜǘ ŀ aŀǊȄ ƎŜƴŜǊłǘƻǊ ǾŀƎȅ ŀ ŦƭǳȄǳǎ ƪƻƳǇǊŜǎǎȊƛƽǎ ƎŜƴŜǊłǘƻǊΦ ! 
fluxus komprŜǎǎȊƛƽǎ ƎŜƴŜǊłǘƻǊ ǘǀōō aW ŜƴŜǊƎƛłƧǵ ŜƭŜƪǘǊƻƳƻǎ ŜƴŜǊƎƛłǘ ƪŞǇŜǎ 
ŜƭǃłƭƭƝǘŀƴƛ ǊǀǾƛŘ όмл-млл ˃ǎύ ƛŘŜƛƎΦ ! ǾƛǎȊƻƴȅƭŀƎ ƪƛǎƳŞǊŜǘǼ ŜǎȊƪǀȊ ǘǀōō a² 
ƛƳǇǳƭȊǳǎǘŜƭƧŜǎƝǘƳŞƴȅǼ ŜƴŜǊƎƛŀŦƻǊǊłǎƴŀƪ ǎȊłƳƝǘΦ aǼƪǀŘŞǎƛ ŜƭǾŜ ŀȊƻƴ ŀƭŀǇǳƭΣ ƘƻƎȅ 
ŜƎȅ ƛƴŘǳƪǘƝǾ ŜƴŜǊƎƛŀǘłǊƻƭƽōŀƴ ǘłǊƻƭǘ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ŜƴŜǊƎƛłǘ ǊƻōōŀƴǘłǎǎŀƭΣ ŀ 
ǘŜƪŜǊŎǎ ƳŜƴŜǘŜƛƴŜƪ ǊǀǾƛŘǊŜ ȊłǊłǎłǾŀƭ łǊŀƳƛƳǇǳƭȊǳǎǎł ŀƭŀƪƝǘƧŀΦ 
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!ƭƪŀǘǊŞǎȊ ǘƝǇǳǎŀ 9ƴŜǊƎƛŀ ώWϐ όм ҡǎ-os impulzussal) 

GaAs MESFET 10-7 ς 10-6 

MMIC тҎмл-7 ς рҎмл-6 

aƛƪǊƻƘǳƭƭłƳǵ ŘƛƽŘłƪ нҎмл-6 ς рҎмл-4 

VLSI нҎмл-6 ς нҎмл-5 

.ƛǇƻƭłǊƛǎ ǘǊŀƴȊƛǎȊǘƻǊƻƪ 10-5 ς 10-4 

CMOS RAM тҎмл-5 ς 10-4 

aǼǾŜƭŜǘƛ ŜǊǃǎƝǘǃƪ нҎмл-3 ς сҎмл-3 

1Φ ǘłōƭłȊŀǘ 9ƭŜƪǘǊƻƴƛƪǳǎ ŜǎȊƪǀȊǀƪ ǘǀƴƪǊŜǘŞǘŜƭŞƘŜȊ ǎȊǸƪǎŞƎŜǎ ŜƴŜǊƎƛŀǎȊƛƴǘŜƪΦώ11] 
 

!Ȅƛłƭƛǎ C/D ό9ȄǇƻǎƛǾŜƭȅ tǳƳǇŜŘ CƭǳȄ /ƻƳǇǊŜǎǎƛƻƴ DŜƴŜǊŀǘƻǊύ 
 

! ƭŜƎƪƛŦƻǊǊƻǘǘŀōō ǘŜŎƘƴƻƭƽƎƛłƧŀ ŀ ōƻƳōŀ ŦƻǊƳłƧǵ C/DςƴŜƪ ǾŀƴΦ 9ƭǎǃƪŞƴǘ 
/ƭŀǊŜƴŎŜ CƻǿƭŜǊ Ƴǳǘŀǘǘŀ ōŜ ŀ [ƻǎ !ƭŀƳƻǎƛ bŜƳȊŜǘƛ [ŀōƻǊŀǘƽǊƛǳƳōŀƴ ό[!b[ύ ŀȊ 
ǀǘǾŜƴŜǎ ŞǾŜƪ ǾŞƎŞƴΦ !Ȋƽǘŀ ŀȊ C/D ŜǎȊƪǀȊǀƪ ǎȊŞƭŜǎ ǎƪłƭłƧłǘ ŦŜƧƭŜǎȊǘŜǘǘŞƪ ƪƛ ǵƎȅ ŀȊ 
9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪōŀƴΣ Ƴƛƴǘ ŀ {ȊƻǾƧŜǘǳƴƛƽōŀƴΦ 

!Ȋ C/D ŜǎȊƪǀȊ ƪŞǇŜǎ ƴŞƘłƴȅ мл aW ŜƴŜǊƎƛŀ ŜƭǃłƭƭƝǘłǎłǊŀ мл-млл ˃ǎ 
ƛŘǃǘŀǊǘŀƳǊŀ ǾƛǎȊƻƴȅƭŀƎ ǀǎǎȊŜǘŀǊǘƽ ƴȅŀƭłōōŀƴΦ ! ŎǎǵŎǎǘŜƭƧŜǎƝǘƳŞƴȅ ǎȊƛƴǘ ƴŞƘłƴȅ  
TW-ǘƽƭ ƴŞƘłƴȅǎȊƻǊ мл ¢² ǘŜǊƧŜŘΦ !Ȋ C/D ƘŀǎȊƴłƭƘŀǘƽ ǀƴłƭƭƽŀƴ ǾŀƎȅ ŜƎȅƭǀǾŜǘǼ 
ƛƳǇǳƭȊǳǎ ǘłǇ ŜƴŜǊƎƛŀ Ŝƭƭłǘłǎǘ ƴȅǵƧǘƘŀǘ ŜƎȅ ƳƛƪǊƻƘǳƭƭłƳǵ ŎǎǃƴŜƪΦ 9Ȋ ŀ ǘŜƭƧŜǎƝǘƳŞƴȅ 
kb. 10-100 - ǎȊƻǊƻǎŀ ŜƎȅ łǘƭŀƎƻǎ ǾƛƭƭłƳ ŜƭŜƪǘǊƻƳƻǎ ǘŜƭƧŜǎƝǘƳŞƴȅŞƴŜƪΦ !Ȋ ŀȄƛłƭƛǎ C/D 
ŜǎȊƪǀȊ ŦŜƭŞǇƝǘŞǎŜ ƭłǘƘŀǘƽ ŀ тΦ łōǊłƴΦ 

! ƪƻƴǎǘǊǳƪŎƛƽ ŀƭŀǇǀǘƭŜǘŜ ŀȊΣ ƘƻƎȅ ƴŀƎȅ ǎŜōŜǎǎŞƎǼ Ǌƻōōŀƴƽ ŀƴȅŀƎƎŀƭΣ ŜƎȅ 
ƳłƎƴŜǎŜǎ ǘŞǊǊŜƭ ǊŜƴŘŜƭƪŜȊǃ ǘŜƪŜǊŎǎ ƳŜƴŜǘŜƛǘ ŜƎȅƳłǎƘƻȊ ǇǊŞǎŜƭƛƪ ŀ Ǌƻōōŀƴłǎ 
ǎŜōŜǎǎŞƎŞǾŜƭ ŀȊ ŜǊŜŘŜǘƛ ƳłƎƴŜǎŜǎ ƳŜȊǃǘ ŜȊȊŜƭ ƘŀǘŀƭƳŀǎ ƳŞǊǘŞƪōŜƴ ƳŜƎƴǀǾŜƭǾŜΦ ! 
ƪŜȊŘŜǘƛ ƳłƎƴŜǎŜǎ ƳŜȊǃǘ ƪǸƭǎǃ ǘłǇŦƻǊǊłǎǎŀƭ ōƛȊǘƻǎƝǘƧłƪΣ ǇŞƭŘłǳƭ ŜƎȅ aŀǊȄ 
ƎŜƴŜǊłǘƻǊǊŀƭΦώ12ϐ !Ȋ C/D ƳǼƪǀŘŞǎŜ ƭłǘƘŀǘƽ ŀ уΦ łōǊłƴ. 
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тΦ łōǊŀ !Ȅƛłƭƛǎ C/D ŜƭǾƛ ǾłȊƭŀǘŀ ώ13] 

 
уΦ łōǊŀ !Ȅƛłƭƛǎ C/D ƳǼƪǀŘŞǎŜ ώ14] 

 
!Ȋ α9έ ōƻƳōŀ 
 

Az E- ōƻƳōŀ ǘǳƭŀƧŘƻƴƪŞǇǇŜƴ ŀȊ C/D ǾŀƎȅ ŀ ±ƛǊŎŀǘƻǊ ŀƭƪŀƭƳŀȊłǎŀ 
ƘŀƎȅƻƳłƴȅƻǎ ōƻƳōŀǘŜǎǘōŜ ǎȊŜǊŜƭǾŜΦ Az E-ōƻƳōŀ ŎŞƭōŀ ƧǳǘǘŀǘłǎłǊŀ ƘƻǊŘƻȊƽ 
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ǊŜǇǸƭǃƎŞǇŜǘΣ ǾŀƎȅ ŎƛǊƪłƭƽǊŀƪŞǘłǘ ƘŀǎȊƴłƭƴŀƪΦ ! ǊŜƴŘǎȊŜǊ ŀȊ ŀƭƪŀƭƳŀȊłǎ 
ǎȊŜƳǇƻƴǘƧłōƽƭ ƻǇǘƛƳłƭƛǎ ƳŀƎŀǎǎłƎōŀƴ ǾŞƎǊŜƘŀƧǘƧŀ ŀ ƘŀǊŎƛ ǊŞǎȊ ƛƴŘƝǘłǎłǘΣ ŀȊŀȊ ŀȊ 
ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎ ƎŜǊƧŜǎȊǘŞǎŞǘΦ ¢ŜǊƳŞǎȊŜǘŜǎŜƴ ŀȊ ŜƭŜƪǘǊƻƴƛƪŀƛ ŜǎȊƪǀȊǀƪǊŜ 
ƎȅŀƪƻǊƻƭǘ Ƙŀǘłǎ ƪǀǊȊŜǘŜ Ƨƽƭ ƳŜƎƘŀǘłǊƻȊƘŀǘƽΣ ƳƛǾŜƭ ƛǊłƴȅƝǘƻǘǘ ǎǳƎŀǊŀǘ łƭƭƝǘ ŜƭǃΣ ƴŜƳ 
ǇŜŘƛƎ ƳŀƎŀǎ ƭŞƎƪǀǊƛ ŀǘƻƳǊƻōōŀƴǘłǎǘΦ ! ƴŜƳ ƪƛŦŜƧŜȊŜǘǘŜƴ ŎŞƭƻōƧŜƪǘǳƳƻƪ ǾŞŘŜƭƳŜ 
ŜȊ łƭǘŀƭ ōƛȊǘƻǎƝǘƘŀǘƽΣ ŀ ŎŞƭƻƪ ƛǎ ǎȊŜƭŜƪǘłƭƘŀǘƽŀƪΣ ŀ ŦŜƭŜǎƭŜƎŜǎ ǊƻƳōƻƭłǎƻƪŀǘ ŀ 
ƳƛƴƛƳłƭƛǎǊŀ ƭŜƘŜǘ ƪƻǊƭłǘƻȊƴƛΦώ15ϐ ! уΦ łōǊŀ ŀ YŞǘŦƻƪƻȊŀǘǵ ŦƭǳȄǳǎƪƻƳǇǊŜǎǎȊƛƽǎ 
ƎŜƴŜǊłǘƻǊǊŀƭ Şǎ ±ƛǊŎŀǘƻǊǊŀƭ ǊŜƴŘŜƭƪŜȊǃ 9-ōƻƳōŀ ŦŜƭŞǇƝǘŞǎŞƴŜƪ ŜƎȅ ǾłƭǘƻȊŀǘłǘ 
ƳǳǘŀǘƧŀ ōŜΦ ! ōƻƳōŀ ǘǀƳŜƎŜΥ фллƪƎΣ ƘƻǎǎȊŀΥ оΣупƳΣ łǘƳŞǊǃƧŜΥ лΣпс ƳΦ  
 

 
фΦ łōǊŀ YŞǘŦƻƪƻȊŀǘǵ ŦƭǳȄǳǎƪƻƳǇǊŜǎǎȊƛƽǎ ƎŜƴŜǊłǘƻǊǊŀƭ Şǎ ±ƛǊŎŀǘƻǊǊŀƭ ǊŜƴŘŜƭƪŜȊǃ aY 

уп ōǳǊƪƻƭǘōŀ ŞǇƝǘŜǘǘ 9-ōƻƳōŀ ŦŜƭŞǇƝǘŞǎŜ ώ16] 
 

Az E ς ōƻƳōŀ ŎŞƭōŀ Ƨǳǘǘŀǘłǎłƴŀƪ ŜƎȅƛƪ ƳƽŘƧŀ ƭłǘƘŀǘƽ ŀ млΦ łōǊłƴΥ 

 
млΦ łōǊŀ 9- ōƻƳōŀ ŎŞƭōŀ Ƨǳǘǘŀǘłǎŀ Şǎ ƘŀǘƽǎǳƎŀǊłƴŀƪ ƳƻŘŜƭƭŜȊŞǎŜ [17] 
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!Ȋ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƛƳǇǳƭȊǳǎ ƪŞȊƛƎǊłƴłǘ 

 
!Ȋ ŜǎȊƪǀȊ ƧŜƭŜƴ Ǉƛƭƭŀƴŀǘōŀƴ ƳŞƎ Ŏǎŀƪ ǘŜǊǾΣ ŀȊ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪ ǇłƭȅłȊŀǘƻǘ ƝǊǘ 

ƪƛ ŀ ƪƛŦŜƧƭŜǎȊǘŞǎŞǊŜΦ ! Ita όIƛƎƘ tƻǿŜǊ aƛŎǊƻǿŀǾŜύ ƎǊłƴłǘǊŀ ŀȊŞǊǘ ƭŜƴƴŜ ǎȊǸƪǎŞƎΣ 
ƘƻƎȅ ŜƭŜƪǘǊƻƴƛƪłǘ ƘŀǎȊƴłƭƽ ŜǎȊƪǀȊǀƪŜǘ ǎŜƳƭŜƎŜǎƝǘǎŜƴŜƪ ǾŜƭŜ ǎȊŀƪǎȊŜƳŞƭȅȊŜǘ ƴŞƭƪǸƭΣ 
ǇŞƭŘłǳƭ ŜƎȅ ƘłȊƛƭŀƎ ƎȅłǊǘƻǘǘ ōƻƳōŀ ŘŜǘƻƴłǘƻǊłǘΦ !Ȋ ŜƭƪŞǇȊŜƭŞǎ ǎȊŜǊƛƴǘ ŀƪƪƻǊłƴŀƪ 
ƪŜƭƭ ƭŜƴƴƛŜΣ ŀƳŜƪƪƻǊłǘ ŜƎȅ ƪŀǘƻƴŀ ƪŞȊƛ ŜǊǃǾŜƭ ƛǎ ƳƻȊƎŀǘƴƛ ǘǳŘΦ ! ǇłƭȅłȊŀǘƛ ƪƛƝǊłǎōŀƴ 
ƳŜƎƧŜƎȅŜȊǘŞƪΥ ƻƭȅŀƴ ŜǎȊƪǀȊǊŜ ƭŜƴƴŜ ǎȊǸƪǎŞƎǸƪΣ ŀƳƛ пл ƳƛƭƭƛƳŞǘŜǊŜǎ ƎǊłƴłǘǾŜǘǃǾŜƭΣ 
RPG-ǾŜƭΣ ƛƭƭŜǘǾŜ {ǘƛƴƎŜǊΣ IȅŘǊŀ Şǎ WŀǾŜƭƛƴ ǘƝǇǳǎǵ ǊŀƪŞǘŀǾŜǘǃƪƪŜƭ ƛǎ ƪƛƭǃƘŜǘǃΦ !Ȋ 
ŜƭƪŞǇȊŜƭŞǎ ōƝǊłƭƽƛ ǎȊŜǊƛƴǘ ŀȊ ŜƭǃłƭƭƝǘłǎ ŀǊłƴȅǘŀƭŀƴǳƭ ŘǊłƎŀ ƭŜǎȊ Şǎ ŀ ŦŜƎȅǾŜǊ ƘŀǘłǎŦƻƪŀ 
ƛǎ ƪŞǘǎŞƎŜǎΣ ǇǊƛƳƛǘƝǾŜōō ǘŜŎƘƴƻƭƽƎƛłƧǵ Ǌƻōōŀƴƽ ŜǎȊƪǀȊǀƪǊŜ ƴŜƳ ƭŜǎȊ ƪŜƭƭǃ ƘŀǘłǎǎŀƭΦ 

!Ȋ ŜǎȊƪǀȊ ƪŞǇȊŜƭŜǘōŜƭƛ ǾłƭǘƻȊŀǘŀ ƳłǊ ǊŞƎƽǘŀ ƭŞǘŜȊƛƪ ǇŞƭŘłǳƭ ŀ I![h ǾŀƎȅ ŀ /ŀƭƭ 
ƻǎ 5ǳǘȅ ǎȊłƳƝǘƽƎŞǇŜǎ ƧłǘŞƪƻƪōŀƴΦώ18] 

! ǊłŘƛƽŦǊŜƪǾŜƴŎƛłǎ ŦŜƎȅǾŜǊŜƪ ŜƭǎǃǎƻǊōŀƴ ŀȊ ŜƭŜƪǘǊƻƴƛƪǳǎ ŜǎȊƪǀȊǀƪŜǘ ǘłƳŀŘƧłƪΣ 
ǎŜƳƳƛǎƝǘƛƪ ƳŜƎΣ 9ōōǃƭ ŀ ǎȊŜƳǇƻƴǘōƽƭ ƴŜǾŜȊƘŜǘƧǸƪ ŜȊŜƪŜǘ ŀƪłǊ ƘǳƳłƴǳǎ 
ŦŜƎȅǾŜǊŜƪƴŜƪ ƛǎΦ 9ǎŜǘŜƴƪŞƴǘ ōƛȊƻƴȅƻǎ ǘŜƭƧŜǎƝǘƳŞƴȅǎǼǊǼǎŞƎ ƳŜƭƭŜǘǘ Ƙŀƭłƭǘ ƛǎ 
ƻƪƻȊƘŀǘƴŀƪΦ aŞǊŜǘǘǃƭ Şǎ ŀȊ ŀƭƪŀƭƳŀȊłǎ ƳƽŘƧłǘƽƭ ŦǸƎƎǃŜƴΣ ƘŀǊŎłǎȊŀǘƛΣ ŘŜ ŀƪłǊ 
ƘŀŘƳǼǾŜƭŜǘƛ ƧŜƭŜƴǘǃǎŞƎǼ ƳǼǾŜƭŜǘŜƪ ǎƛƪŜǊŜǎ ǾŞƎǊŜƘŀƧǘłǎłǘ ƛǎ ǘłƳƻƎŀǘƘŀǘƧłƪΦ  

 
[ŞȊŜǊ ŦŜƎȅǾŜǊŜƪ 

 
! ƭŞȊŜǊ: ŜƎȅ ƻƭȅŀƴ ŦŞƴȅŦƻǊǊłǎΣ ŀƳŜƭȅ ƛƴŘǳƪłƭǘ ŜƳƛǎǎȊƛƽǘ ƘŀǎȊƴłƭ ŜƎȅōŜŦǸƎƎǃ 

ŦŞƴȅǎǳƎłǊ ƭŞǘǊŜƘƻȊłǎłǊŀΦ bŜǾŜ ŀȊ angol Light Amplification by Stimulated Emission 
of Radiation ƪƛŦŜƧŜȊŞǎ ǊǀǾƛŘƝǘŞǎŜΣ ŀ ƭŀǎŜǊ ƳŀƎȅŀǊƻǎƝǘłǎłōƽƭ ǎȊłǊƳŀȊƛƪΦ !Ȋ Ŝƭǎǃ ƭŞȊŜǊǘ 
az amerikai Theodore H. Maiman fejlesztette ki 1960-ban. 

 
! ƭŞȊŜǊ ŜƭǃłƭƭƝǘłǎłƴŀƪ ŦƛȊƛƪŀƛ ŀƭŀǇƧŀƛΥ 
! ƭŞȊŜǊŜƪ ƻƭȅŀƴ ŦŞƴȅŦƻǊǊłǎƻƪΣ ŀƳŜƭȅŜƪ ƛƎŜƴ ǾŞƪƻƴȅΣ ƴŀƎȅƻƴ ƪƛǎ ǎȊŞǘǘŀǊǘłǎǵ 

ŦŞƴȅƴȅŀƭłōƻǘ ǎǳƎłǊƻȊƴŀƪ ƪƛΣ ƳŜƭȅōŜƴ ŀ ǘŜƭƧŜǎƝǘƳŞƴȅǎǼǊǼǎŞƎ ƛƎŜƴ ƴŀƎȅ ƭŜƘŜǘΦ ! ƭŞȊŜǊ 
ŜƎȅǎȊƝƴǼ όƳŜƎƘŀǘłǊƻȊƻǘǘ ƘǳƭƭłƳƘƻǎǎȊǵǎłƎǵύ ŦŞƴȅǘ ōƻŎǎłǘ ƪƛΦ Iŀ ŜƎȅ ŀǘƻƳōŀƴ ƭŞǾǃ 
ŜƭŜƪǘǊƻƴǘ ƎŜǊƧŜǎȊǘǸƴƪΣ ŀƪƪƻǊ ŀȊ ŜƭŜƪǘǊƻƴ łƭǘŀƭłōŀƴ ǊǀǾƛŘ ƛŘǃ ƳǵƭǾŀ ŀƭŀŎǎƻƴȅŀōō 
ŜƴŜǊƎƛłƧǵ łƭƭŀǇƻǘōŀΣ ƎȅŀƪǊŀƴ ŀƭŀǇłƭƭŀǇƻǘōŀƴ ǳƎǊƛƪΣ ƳƛƪǀȊōŜƴ ŀȊ ŀǘƻƳ ŀ ƪŞǘ 
ŜƴŜǊƎƛŀǎȊƛƴǘ ƪǸƭǀƴōǎŞƎŞǾŜƭ ƳŜƎŜƎȅŜȊǃ ŜƴŜǊƎƛłƧǵ Ŧƻǘƻƴǘ ǎǳƎłǊƻȊ ƪƛΦ !ƭōŜǊǘ 9ƛƴǎǘŜƛƴ 
mutatta meg 1917-bŜƴΣ ƘƻƎȅ ŜȊ ŀ ƪƛǎǳƎłǊȊłǎƛ ŦƻƭȅŀƳŀǘ ŜƎȅ ǳƎȅŀƴƛƭȅŜƴ ŜƴŜǊƎƛłƧǵ 
Ŧƻǘƻƴ ǎŜƎƝǘǎŞƎŞǾŜƭ ōŜŦƻƭȅłǎƻƭƘŀǘƽΦ 9Ȋǘ ŀ Ƙŀǘłǎǘ ƛƴŘǳƪłƭǘ ŜƳƛǎǎȊƛƽƴŀƪ ƴŜǾŜȊȊǸƪΦ ! 
ƎŜǊƧŜǎȊǘŜǘǘ ŀǘƻƳǊŀ ǳƎȅŀƴƻƭȅŀƴ ŜƴŜǊƎƛłƧǵ Ŧƻǘƻƴ ŜǎƛƪΣ Ƴƛƴǘ ŀƳƛƭȅŜƴǘ ƳŀƎłōƽƭ 
ƪƛǎǳƎłǊƻȊƴŀΦ ! ōŜŜǎŞǎ Ǉƛƭƭŀƴŀǘłōŀƴ ŀ ōŜŜǎǃ Ŧƻǘƻƴ ƘŀǘłǎłǊŀ ŀȊƻƴƴŀƭ ƳŜƎǘǀǊǘŞƴƛƪ ŀ 

http://hu.wikipedia.org/wiki/Angol_nyelv
http://hu.wikipedia.org/wiki/Amerikai_Egyes%C3%BClt_%C3%81llamok
http://hu.wikipedia.org/wiki/1960
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ƪƛǎǳƎłǊȊłǎΣ ŜȊŞǊǘ ƴŜǾŜȊȊǸƪ ŀ ŦƻƭȅŀƳŀǘƻǘ ƛƴŘǳƪłƭǘ ŜƳƛǎǎȊƛƽƴŀƪ όƪƛōƻŎǎłǘłǎƴŀƪύΦ 
LƭȅŜƴƪƻǊ ŀ ōŜŜǎǃ Ŧƻǘƻƴ ƴŜƳ ƴȅŜƭǃŘƛƪ ŜƭΣ ƘŀƴŜƳ ǳƎȅŀƴŀōōŀƴ ŀȊ ƛǊłƴȅōŀƴ ŦƻƭȅǘŀǘƧŀ 
ǵǘƧłǘΦ ! ƪƛǎǳƎłǊȊƻǘǘ ƳłǎƻŘƛƪ Ŧƻǘƻƴ ƛǎ ǳƎȅŀƴŜōōŜƴ ŀȊ ƛǊłƴȅōŀƴ ƘŀƭŀŘΣ ŀȊ Ŝƭǎǃ 
Ŧƻǘƻƴƴŀƭ ƳŜƎŜƎȅŜȊǃ ŦǊŜƪǾŜƴŎƛłǾŀƭΣ ǎǃǘ ǾŜƭŜ ŀȊƻƴƻǎ ŦłȊƛǎōŀƴΦ ! ōŜŜǎǃ Şǎ ŀ 
ǘƻǾłōōƘŀƭŀŘƽ Ŧƻǘƻƴƻƪ ǎȊŜƳǇƻƴǘƧłōƽƭ ŀ ƧŜƭŜƴǎŞƎŜǘ ŀ Ŧƻǘƻƴ ƳŜƎƪŞǘǎȊŜǊŜȊǃŘŞǎŞƴŜƪ 
ǘŜƪƛƴǘƘŜǘƧǸƪΦ 

! ƭŞȊŜǊŜȊŞǎ ŀȊǘ ƧŜƭŜƴǘƛΣ ƘƻƎȅ ŀȊ ƛƴŘǳƪłƭǘ ŜƳƛǎǎȊƛƽ ŜƎȅƳłǎǳǘłƴ ǎƻƪǎȊƻǊ 
ƳŜƎǘǀǊǘŞƴƛƪΦ NƎȅ ƳŜƎƘŀǘłǊƻȊƻǘǘ ŦǊŜƪǾŜƴŎƛłƧǵΣ ŀȊƻƴƻǎ ƛǊłƴȅōŀƴ ƘŀƭŀŘƽΣ ŜƎȅƳłǎǎŀƭ 
ƳŜƎŜƎȅŜȊǃ ŦłȊƛǎǵ ŦƻǘƻƴƻƪŀǘΣ ǾŀƎȅƛǎ ƭŞȊŜǊǎǳƎŀǊŀǘ ƪŀǇǳƴƪΦ 

! ƭŞȊŜǊŜȊŞǎ ƳŜƎǾŀƭƽǎǳƭłǎłƘƻȊ ƴŞƘłƴȅ ŀƭŀǇǾŜǘǃ ŦŜƭǘŞǘŜƭƴŜƪ ǘŜƭƧŜǎǸƭƴƛŜ ƪŜƭƭΦ 
9ƭǃǎȊǀǊ ƛǎ ŜƎȅ ŀƪǘƝǾ ƪǀȊŜƎǊŜΣ ŀ ƭŞȊŜǊŀƴȅŀƎǊŀ Ǿŀƴ ǎȊǸƪǎŞƎǸƴƪΣ ŀƳŜƭȅƴŜƪ ŀǘƻƳƧŀƛ ǾŀƎȅ 
ƳƻƭŜƪǳƭłƛ ƪƛǎǳƎłǊƻȊȊłƪ ŀ ŦŞƴȅǘΦ ałǎƻŘǎȊƻǊ ŜƎȅ ƻƭȅŀƴ ƳƽŘǎȊŜǊǊŜƭ ƪŜƭƭ 
ǊŜƴŘŜƭƪŜȊƴǸƴƪΣ ŀƳŜƭƭȅŜƭ ŀ ƭŞȊŜǊŀƴȅŀƎ ŀǘƻƳƧŀƛƴŀƪ ƧŜƭŜƴǘǃǎ ǎȊłƳłǘ ƎŜǊƧŜǎȊǘŜǘǘ 
łƭƭŀǇƻǘōŀ ƘƻȊƘŀǘƧǳƪΦ ! ƭŞȊŜǊŀƴȅŀƎ ƎŜǊƧŜǎȊǘŞǎƛ ŦƻƭȅŀƳŀǘłǘ ǇǳƳǇłƭłǎƴŀƪ ƴŜǾŜȊȊǸƪΦ 
±ŞƎǸƭ ƳŜƎ ƪŜƭƭ ǘŀƭłƭƴǳƴƪ ŀ ƳƽŘƧłǘΣ ƘƻƎȅŀƴ ŞǊƘŜǘƧǸƪ ŜƭΣ ƘƻƎȅ ŀ ŦŞƴȅ ƴŜ ǎȊǀƪƧǀƴ ƪƛ 
ŀŘŘƛƎ ŀ ƭŞȊŜǊŀƴȅŀƎōƽƭΣ ŀƳƝƎ ƪŜƭƭǃŜƴ ǎƻƪ ƛƴŘǳƪłƭǘ ŜƳƛǎǎȊƛƽǎ ŦƻǘƻƴƪŞǘǎȊŜǊŜȊŞǎ ƴŜƳ 
ǘǀǊǘŞƴƛƪΦ 9Ȋǘ ǵƎȅ ǾŀƭƽǎƝǘƘŀǘƧǳƪ ƳŜƎΣ ƘƻƎȅ ŀ ƭŞȊŜǊŀƴȅŀƎƻǘ ǵƎȅƴŜǾŜȊŜǘǘ ƻǇǘƛƪŀƛ 
ǊŜȊƻƴłǘƻǊōŀ ƘŜƭȅŜȊȊǸƪΣ ŀƳŜƭȅōŜƴ ǘǸƪǊǀƪǀƴ ǾŜǊǃŘƛƪ ƻŘŀ-ǾƛǎǎȊŀ ŀ ŦŞƴȅΦ ! ǘǸƪǊǀƪ 
ƪǀȊǀǎ ǘŜƴƎŜƭȅŞƴŜƪ ƛǊłƴȅłōŀƴ ƪƛǎǳƎłǊȊƻǘǘ ŦŞƴȅ ǎƻƪ ǘƻǾłōōƛ ƛƴŘǳƪłƭǘ ŜƳƛǎǎȊƛƽǘ ƻƪƻȊΣ 
ƳƝƎ ŀ ǘŜƴƎŜƭȅǘǃƭ ŜƭǘŞǊǃ ƛǊłƴȅǵ ŦŞƴȅ ƎȅƻǊǎŀƴ ŜƭƘŀƎȅƧŀ ŀ ǊŜƴŘǎȊŜǊǘΦώ19] 

! ƭŞȊŜǊ ŦŞƴȅ ǘǳƭŀƧŘƻƴǎłƎŀƛΥ 
- ŀ ƭŞǘǊŜƧǀǘǘ ŦŞƴȅ ƛŘǃōŜƴ Şǎ ǘŞǊōŜƴ ƪƻƘŜǊŜƴǎΣ ŀ ƭŞȊŜǊ łƭǘŀƭ ƪƛōƻŎǎłǘƻǘǘ ƘǳƭƭłƳƻƪ 
ŦłȊƛǎŀ ŀ ǎǳƎłǊ ƳƛƴŘŜƴ ƪŜǊŜǎȊǘƳŜǘǎȊŜǘŞƴŞƭ ŀȊƻƴƻǎΤ 
- ŀ ƭŞȊŜǊƴȅŀƭłō ƪŜǎƪŜƴȅ Şǎ ƴŀƎȅƻƴ ƪƛǎ ǎȊŞǘǘŀǊǘłǎǵ ƴȅŀƭłōΦ ! ƭŞȊŜǊŦŞƴȅ 
ƴŀƎȅǊŞǎȊǘ ǇłǊƘǳȊŀƳƻǎ ŦŞƴȅǎǳƎŀǊŀƪōƽƭ łƭƭΣ ƴŀƎȅƻƴ ƪƛǎ ǎȊƽǊƽŘłǎƛ ǎȊǀƎƎŜƭΦ 9ȊȊŜl 
ƴŀƎȅ ŜƴŜǊƎƛŀǎǼǊǼǎŞƎ ŞǊƘŜǘǃ Ŝƭ ǎȊǼƪ ǎǳƎłǊōŀƴΣ ƴŀƎȅ ǘłǾƻƭǎłƎƻƪōŀƴ ƛǎΤ 
- ŀ ƭŞȊŜǊŜƪ ŜƴŜǊƎƛłƧŀ ƪƛǎ ǘŞǊǊŞǎȊōŜƴ ƪƻƴŎŜƴǘǊłƭƽŘƛƪΣ ŀ ƭŞȊŜǊŦŞƴȅ 
ǘŜƭƧŜǎƝǘƳŞƴȅǎǼǊǼǎŞƎŜ ŀ ƳŜƎǎȊƻƪƻǘǘ ŦŞƴȅŦƻǊǊłǎƻƪŞƴŀƪ ǎƻƪǎȊƻǊƻǎŀ ƭŜƘŜǘΤ 
-  ŀ ƭŞȊŜǊ łƭǘŀƭ ƪƛōƻŎǎłǘƻǘǘ ƘǳƭƭłƳƻƪ ƳłƎƴŜǎŜǎ ƳŜȊŜƧŞƴŜƪ ƛǊłƴȅŀ łƭƭŀƴŘƽΤ 
-  ŀ ƭŞȊŜǊŜƪ ŦŞƴȅŜ ŜƎȅǎȊƝƴǼΦ ! ƭŞȊŜǊǎǳƎłǊ ŜƎȅ ƻƭȅŀƴ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƘǳƭƭłƳΣ 
ŀƳŜƭȅ ƪǀȊŜƭ ŜƎȅŜǘƭŜƴ ƘǳƭƭłƳƘƻǎǎȊǵ ǀǎǎȊŜǘŜǾǃōǃƭ łƭƭΦώ20] 
 

! ƭŞȊŜǊŜƪ ǇƻƭƎłǊƛ ƘŀǎȊƴƻǎƝǘłǎŀ 
 

Napjainkban ƴŀƎȅƻƴ ǎƻƪ ƭŞȊŜǊǘ ƘŀǎȊƴłƭǳƴƪΣ ǎƻƪǎȊƻǊ ǎȊƛƴǘŜ ŞǎȊǊŜ ǎŜƳ ǾŜǎǎȊǸƪΦ 
Ilyenek a CD-ƭŜƧłǘǎȊƽƪōŀƴΣ 5±5-kben, CD-ƝǊƽƪōŀƴ ƳǼƪǀŘǃ ƭŞȊŜǊŜƪΣ ǾŀƎȅ ŀ 
ƭŞȊŜǊƴȅƻƳǘŀǘƽƪōŀƴ ƭŞǾǃƪΦ 9ȊŜƪ ƴŜƳ ƎłȊƭŞȊŜǊŜƪΣ ƘŀƴŜƳ ǵƎȅƴŜǾŜȊŜǘǘ ŦŞƭǾŜȊŜǘǃ 
ƭŞȊŜǊŜƪΣ ŀƳŜƭȅŜƪōŜƴ Ǉƻƴǘƻǎŀƴ ǇłǊƘǳȊŀƳƻǎ ŦŀƭǵǊŀ ŎǎƛǎȊƻƭǘ ŦŞƭǾŜȊŜǘǃ ƪǊƛǎǘłƭȅƻƪ ŀŘƧłƪ 

http://hu.wikipedia.org/wiki/Monokromatikus_sug%C3%A1rz%C3%A1s
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ŀ ƭŞȊŜǊŜǎ ƘŀǘłǎǘΦ ! ǇłǊƘǳȊŀƳƻǎ Ŧŀƭŀƪŀǘ ŦŞƳƳŜƭ ǾƻƴƧłƪ ōŜΣ ŜȊŜƪ ǘǸƪǊǀȊƴŜƪΦ ! 
ǇǳƳǇłƭłǎ ŀ ŦŞƭǾŜȊŜǘǃ łǘƳŜƴŜǘƛ ǊŞǘŜƎŜƪōŜƴ ǘǀǊǘŞƴƛƪΣ ǵƎȅƴŜǾŜȊŜǘǘ ŜƭŜƪǘǊƻƴ-lyuk 
ǇłǊƻƪ ƳŜƎǎŜƳƳƛǎǸƭŞǎŜƪƻǊ ƪŜƭŜǘƪŜȊƴŜƪ ŀ ƭŞȊŜǊŜȊŞǎǊŜ ŀƭƪŀƭƳŀǎ ŦƻǘƻƴƻƪΦ 

[ŞȊŜǊŜƪ ǘƝǇǳǎŀƛ Şǎ Ŧǃōō ŦŜƭƘŀǎȊƴłƭłǎƛ ǘŜǊǸƭŜǘǸƪΥ 
D#½[;½9w9YΥ όD!{ [!{9w{ύ 
- IŞƭƛǳƳ-ƴŜƻƴ ƭŞȊŜǊ όрпоΦр ƴƳ - оΦофмо ˃Ƴύ IƻƭƻƎǊłŦƛŀΣ ǎȊƝƴƪŞǇŜƭŜƳȊŞǎΣ ǾƻƴŀƭƪƽŘ 
ƳŜƎǾƛȊǎƎłƭłǎΣ ōŜƛƎŀȊƝǘłǎΣ ƻǇǘƛƪŀƛ ŘŜƳƻƴǎǘǊłŎƛƽƪ. 
- !ǊƎƻƴ ƭŞȊŜǊ όпууΦл ƴƳ - 528.7 nm) wŜǘƛƴłƭƛǎ ŦƻǘƽǘŜǊłǇƛŀ όŎǳƪƻǊōŜǘŜƎǎŞƎŞǊǘύΣ 
ƪǃƴȅƻƳłǎΣ Ƴłǎ ƭŞȊŜǊŜƪ ǇǳƳǇłƭłǎŀΣ ƭƛǘƻƎǊłŦƛŀ. 
- YǊƛǇǘƻƴ ƭŞȊŜǊ όпмс ƴƳ - 799.3 nm) ¢ǳŘƻƳłƴȅƻǎ ƪǳǘŀǘłǎΣ ŀǊƎƻƴƴŀƭ ƪŜǾŜǊƛƪ, hogy 
ŦŜƘŞǊ-ǾƛƭłƎƻǎ ƭŞȊŜǊŜƪŜǘ ƘƻȊȊƻƴ ƭŞǘǊŜΣ ǎȊƽǊŀƪƻȊǘŀǘƽ ƳǼǎƻǊƻƪΦ 
- Xenon-ƛƻƴ ƭŞȊŜǊ ό¦± Şǎ Lw ǘŀǊǘƻƳłƴȅōŀƴ ǎȊŞƭŜǎ ǎǇŜƪǘǊǳƳύ ¢ǳŘƻƳłƴȅƻǎ ƪǳǘŀǘłǎΦ 
- bƛǘǊƻƎŞƴƭŞȊŜǊ όоотΦм ƴƳύ ałǎ ƭŞȊŜǊŜƪ ǇǳƳǇłƭłǎŀΣ ƭŞƎǎȊŜƴƴȅŜȊŞǎ ƳŞǊŞǎΣ 
ǘǳŘƻƳłƴȅƻǎ ƪǳǘŀǘłǎΣ ǊŜȊƻƴłǘƻǊǸǊŜƎ ƴŞƭƪǸƭ ƳǼƪǀŘƘŜǘƴŜƪ. 
- {ȊŞƴŘƛƻȄƛŘ-ƭŞȊŜǊ όмлΦс ˃ƳΣ фΦп ˃Ƴύ Anyagok ǾłƎłǎŀΣ ƻƭǾŀǎȊǘłǎŀΣ ǎŜōŞǎȊŜǘΣ 
ŀƴȅŀƎƳŜƎƳǳƴƪłƭłǎ. 
- {ȊŞƴƳƻƴƻȄƛŘ-ƭŞȊŜǊ όнΦс - п ˃Ƴ Τ пΦу - уΦо ˃Ƴύ Cƻǘƽ ŀƪǳǎȊǘƛƪǳǎ ǎȊƝƴƪŞǇŜƭŜƳȊŞǎΣ 
ǾłƎłǎΣ ƘŜƎŜǎȊǘŞǎ. 
- 9ȄŎƛƳŜǊ ƭŞȊŜǊ όмфо ƴƳϝ ό!ǊCύΣ нпу ƴƳϝ όYǊCύΣ олу ƴƳϝ ό·Ŝ/ƭύΣ оро ƴƳϝ ό·ŜCύύ 
[!{LYΣ ǎŜōŞǎȊŜǘΣ ŦŞƭǾŜȊŜǘǃ ƎȅłǊǘłǎƘƻȊ ƘŀǎȊƴłƭƧłƪ ƳŞƎ. 
±9D¸L [;½9w9YΥ ό/I9aL/![ [!{9w{ύ 
- IƛŘǊƻƎŞƴ-ŦƭǳƻǊƛŘ ƭŞȊŜǊ όнΦт-нΦф ˃Ƴύ [ŞȊŜǊ ŦŜƎȅǾŜǊ ƪǳǘŀǘłǎΣ a² όƳŜƎŀǿŀǘǘύ 
ǘŀǊǘƻƳłƴȅōŀƴ 
- bŜƘŞȊƘƛŘǊƻƎŞƴ-ŦƭǳƻǊƛŘ ƭŞȊŜǊ όоΦс - пΦн ˃Ƴύ aLw!/[Σ ǇǳƭȊłƭǘ ŜƴŜǊƎƛŀƭǀǾŜŘŞƪΣ 
ǘŀƪǘƛƪŀƛ ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊ. 
- YŞƳƛŀƛ ƻȄƛƎŞƴ-ƧƽŘ ƭŞȊŜǊ (мΦомр ˃Ƴ) [ŞȊŜǊŦŜƎȅǾŜǊȊŜǘΣ ǘǳŘƻƳłƴȅƻǎ ŀƴȅŀƎƪǳǘŀǘłǎΣ ŀȊ 
U.S.-ōŜƴ ŀ ƘŀŘǎŜǊŜƎ ƭŞȊŜǊŜΣ ƳŜƎŀǿŀǘǘ ǘŀǊǘƻƳłƴȅōŀƴ ƳŜƎȅ. 
{½L[#w5¢9{¢ [;½9w9Y ό{h[L5-STATE LASERS) 
- Rubin-ƭŞȊŜǊ όсфпΦо ƴƳύ IƻƭƻƎǊłŦƛŀΣ ǘŜǘƻǾłƭłǎ ŜƭǘǸƴǘŜǘŞǎΣ ƳƛƴŘŜƴ ƛŘǃƪ Ŝƭǎǃ ƭŞȊŜǊŜ. 
- bŘΥ¸!D όмΦлсп ˃Ƴ Τ мΦон ˃Ƴύ !ƴȅŀƎŀƭŀƪƝǘłǎΣ ǾłƎłǎΣ ƭŞȊŜǊŜǎ ŎŞƭƪƛƧŜƭǀƭŞǎΣ ǎŜōŞǎȊŜǘΣ 
ƪǳǘŀǘłǎΣ ȊǀƭŘ ƭŞȊŜǊ ǇǳƳǇłƭłǎΣ ƛƳǇǳƭȊǳǎƻǎΣ ƎȅŀƪƻǊƛ. 
- bŘΥ¸/h. bŘΥ¸/ŀпhό.hоύо όbŜƻŘȅƳƛǳƳ ƛǘǘǊƛǳƳ ƪŀƭŎƛǳƳ ƻȄƻōƻǊłǘύ όмΦлсл ˃Ƴύ 
bŀƎȅ ŦŞƴȅŜǊŜƧǼ ȊǀƭŘ ƭŞȊŜǊŜƪƘŜȊ ƘŀǎȊƴłƭƧłk. 
-  ŘΥDƭŀǎǎ ό«ǾŜƎύ όмΦлсн ˃Ƴ Τ мΦлрп ˃Ƴύ 9ȄǘǊŀ ƴŀƎȅ ǘŜƭƧŜǎƝǘƳŞƴȅŜƴ ƘŀǎȊƴłƭƧłƪ 
όǘŜǊǊŀǿŀǘǘύ ŦǵȊƛƽǎ ǎŜƎŞŘƭŞȊŜǊΣ оΦ ŦŜƭƘŀǊƳƽƴƛƪǳǎłǘ ƘŀǎȊƴłƭƧłƪ. 
- ¢ƛΥǎŀǇǇƘƛǊŜ ό¢ƛǘłƴƛǳƳ ȊŀŦƝǊύ όсрлƳ-1100nm) {ȊƝƴƪŞǇŜƭŜƳȊŞǎΣ [L5!wΣ ƪǳǘŀǘłǎΣ 
ǳƭǘǊŀŜǊǃǎ ǳƭǘŀǊǀǾƛŘ ƛƳǇǳƭȊǳǎƻƪ Lw ǘŀǊǘƻƳłƴȅōŀƴΦ 
- ¢ƳΥ¸!D ό¢ǵƭƛǳƳ ¸!Dύ όнΦл ˃Ƴύ LIDAR 
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- ¸ōΥ¸!D όLǘǘŜǊōƛǳƳ ¸!Dύ όмΦло ˃Ƴύ Yƛƭƻǿŀǘǘƻǎ ŦƻƭȅŀƳŀǘƻǎǸȊŜƳΣ ǘŜƭŜƪƻƳƳǳƴƛƪłŎƛƽΣ 
25% elektrƻƳƻǎ ƘŀǘłǎŦƻƪΣ ƘŜƎŜǎȊǘŞǎΣ ǾłƎłǎΦ 
- IƻΥ¸!D όIƻƭƳƛǳƳ ¸!Dύ όнΦм ˃Ƴύ {ȊǀǾŜǘŜƭǘłǾƻƭƝǘłǎΣ ǾŜǎŜƪǃ ŜƭǘłǾƻƭƝǘłǎΣ ŦƻƎłǎȊŀǘ. 
C;[±9½9¢p [;½9w9Y ό{9aL/hb5¦/¢hw [!{9w{ύ 
- !ƭDŀ!ǎ όлΦсо ˃Ƴ-лΦф ˃Ƴύ ό!ƭǳƳƝƴƛǳƳ-ƎŜǊƳłƴƛǳƳ-arzenid) hǇǘƛƪŀƛ ƭŜƴŎǎŞƪΣ ƭŞȊŜǊ 
ǇƻƛƴǘŜǊŜƪΣ ǘŜƭŜƪƻƳƳǳƴƛƪłŎƛƽΣ /5-ƻƭǾŀǎƽ ƭŞȊŜǊ όтулƴƳύΣ ǇǳƳǇłƭłǎ 
- LƴDŀ!ǎt όмΦл ˃Ƴ-нΦм ˃Ƴύ όLƴŘƛǳƳ-ƎŜǊƳłƴƛǳƳ-ŀǊȊŜƴƛŘŦƻǎȊŦłǘύ ¢ŜƭŜƪƻƳƳǳƴƛƪłŎƛƽΣ 
Ƴłǎ ƭŞȊŜǊ ǇǳƳǇłƭłǎŀΣ ƎȅƽƎȅłǎȊŀǘΣ ƳŜƎƳǳƴƪłƭłǎ. 
- jƭƻƳǎƽ όо ˃Ƴ-нл ˃Ƴύ CǸƎƎǃƭŜƎŜǎ ǸǊŜƎŦŜƭǎȊƝƴ ŜƳƛǘǘłƭƽ ƭŞȊŜǊ ό±/{9[ύ όурл ƴƳ-1500 
nm) ¢ŜƭŜƪƻƳƳǳƴƛƪłŎƛƽ. 
- Kvantum-ƪŀǎȊƪłŘ ƭŞȊŜǊ όƪǀȊŞǇ Lw -ǘǃƭ ƳŞƭȅ Lw -ig) YǳǘŀǘłǎΣ ǸǘƪǀȊŞǎ-ŜƭƪŜǊǸƭŞǎ-radart 
tartalmazhatnak, ipari-ŦƻƭȅŀƳŀǘǾŜȊŞǊƭŞǎΣ Şǎ ƻǊǾƻǎƛ ŘƛŀƎƴƻǎȊǘƛƪŀΣ Ƴƛƴǘ ǇŞƭŘłǳƭ ŀ 
ƭŞƭŜƎȊŜǘŜƭŜƳȊǃƪΦ 
- IƛōǊƛŘ ǎȊƛƭƛƪƻƴ ƭŞȊŜǊ όƪǀȊŜǇŜǎ Lwύ ώ21] 
 
Yƛǎ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊŜƪ ό5ŀȊȊƭŜǊύ 
 

{ȊŜƳ ƪłǇǊłȊǘŀǘłǎłǊŀΣ ƛŘŜƛƎƭŜƴŜǎ ǾŀƪƝǘłǎǊŀΣ ƘŀǎȊƴłƭƴŀƪ ŀ ƭłǘƘŀǘƽ ŦŞƴȅ 
ǘŀǊǘƻƳłƴȅłōŀƴ ƳǼƪǀŘǃ ƭŞȊŜǊŜƪŜǘΣ ǎȊŀƪƳŀƛ ǎȊƽƘŀǎȊƴłƭŀǘǘŀƭ ŘŀȊȊƭŜǊŜƪŜǘ όŘŀȊȊƭƛƴƎ 
κƪłǇǊłȊǘŀǘƽκ ƭŞȊŜǊύΦ ! ƪƛǎ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊ αǊŜŦƭŜƪǘƻǊέ łǘƳŜƴŜǘƛƭŜƎ ƳŜƎȊŀǾŀǊƧŀ ŀȊ 
ŜƭƭŜƴǎŞƎŜǘ ŀǊǊŀ ƪŞƴȅǎȊŜǊƝǘǾŜΣ ƘƻƎȅ ŦƻǊŘǳƭƧƻƴ Ŝƭ ŀ ŦŞƴȅŦƻǊǊłǎǘƽƭ ǾŀƎȅ ƘǳƴȅƧŀ ōŜ ŀ 
ǎȊŜƳŞǘΦ aŜƎŦŜƭŜƭǃŜƴ ƪƛƪŞǇȊŜǘǘ łƭƭƻƳłƴȅ ǎȊłƳłǊŀ ŜȊ ŀȊ ƛŘǃ ŜƭŜƎŜƴŘǃΣ ƘƻƎȅ ŀ 
ǎȊǸƪǎŞƎŜǎ ŜƭƭŜƴƛƴǘŞȊƪŜŘŞǎŜƪŜǘ ƳŜƎǘŜƎȅŜΦ 

 
A SABER 203 
 

{ŀōŜǊ нло ƭŀǎŜǊ ƛƭƭǳƳƛƴłǘƻǊ łǘƳŜƴŜǘƛƭŜƎ ǊƻƴǘƧŀ ŀȊ ŜƭƭŜƴǎŞƎ ǘǼȊƪƛǾłƭǘƽ 
ƪŞǇŜǎǎŞƎŞǘΦ ! ƭŞȊŜǊ Ƙŀǘłǎƻǎ ƘŀǘƽǘłǾƻƭǎłƎŀ ƪōΦ нлл-олл ƳΦ ! ǾŜȊŞǊƭǃ ŜƎȅǎŞƎ 
ŦŞƭǾŜȊŜǘǃ ŀƭŀǇǵ ƭŞȊŜǊǘ ƘŀǎȊƴłƭΣ ŀȊ łǘŀƭŀƪƝǘƻǘǘ пл ƳƳ-Ŝǎ ƎǊłƴłǘǾŜǘǃōŜ ǎȊŜǊŜƭǾŜΦ ! 
ƭŞȊŜǊǘ ŜƎȅ ƎǊłƴłǘ ōŜǘǀƭǘŞǎƛ ƳƻȊŘǳƭŀǘǘŀƭ ƭŜƘŜǘ ŀ ƘŜƭȅŞǊŜ ǊǀƎȊƝǘŜƴƛΣ Şǎ ŀ ǾŜȊŞǊƭǃ 
ŜƎȅǎŞƎ ƻƭŘŀƭłƴ ƭŞǾǃ ƎƻƳōōŀƭ ƭŜƘŜǘ ƳǼƪǀŘǘŜǘƴƛ ŀ ƭŞȊŜǊǘΣ ŀƳƛ ŜƎȅ ŦƻƭȅŀƳŀǘƻǎ 
ǎǳƎłǊƪŞƴǘ ǾƛƭłƎƝǘƧŀ ƳŜƎ ŀ ŎŞƭǘΦ ±ŞǎȊƘŜƭȅȊŜǘōŜƴ ŀȊƻƴƴŀƭ ƪƛǾŜƘŜǘǃ Şǎ ŀ ƎǊłƴłǘǾŜǘǃ 
ŜǊŜŘŜǘƛ ŦŜƭŀŘŀǘłƴŀƪ ŜƭƭłǘłǎłǊŀ ŀȊƻƴƴŀƭ ŀƭƪŀƭƳŀǎ 

A SABER-нло ŀƭƪŀƭƳŀȊłǎŀ ǎƻǊłƴ ƳŜƎŦƛƎȅŜƭǘŞƪΣ ƘƻƎȅ ŀȊ ŜǎȊƪǀȊ ƳŞƎ ǇƽǘƭƽƭŀƎƻǎ 
ǇǎȊƛŎƘŞǎ ŜƭǊŜǘǘŜƴǘǃ Ƙŀǘłǎǎŀƭ ƛǎ ǊŜƴŘŜƭƪŜȊƛƪΦ ¦ƎȅŀƴƛǎΣ ŀƳƛƪƻǊ ŀ ŎŞƭǎȊŜƳŞƭȅ ǊłƧǀƴΣ 
ƘƻƎȅ ƳŜƎǾƛƭłƎƝǘƻǘǘłƪΣ Şǎ ŦŜƎȅǾŜǊ ƛǊłƴȅǳƭ ǊłΣ łƭǘŀƭłōŀƴ ŜƭǊŜƧǘǃȊƛƪ ǾŀƎȅ ŜƭƳŜƴŜƪǸƭΦ !Ȋ 
ŜǎȊƪǀȊǘ ŀ Directed Energy Directorate (DE) of the U.S. Air Force Research 
Laboratory (AFRL) fejlesztette ki 2005-ben [22] 

http://web.archive.org/web/20060513085251/http:/www.de.afrl.af.mil/
http://web.archive.org/web/20060513085251/http:/www.de.afrl.af.mil/
http://web.archive.org/web/20060513085251/http:/www.de.afrl.af.mil/
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! ŘŀȊȊƭƛƴƎ ƭŞȊŜǊŜƪŜǘ ŀ ǎȊŜƳŞƭȅŜƪŜƴ ƪƝǾǸƭ ǘŜŎƘƴƛƪŀƛ ŜǎȊƪǀȊǀƪ ƻǇǘƛƪŀƛ ŜƭŜƳŜƛƴŜƪ 
ǾŀƪƝǘłǎłǊŀ ƛǎ ƘŀǎȊƴłƭƘŀǘƧłƪΦ ¢ŜƭŜǇƝǘŞǎǸƪ ōłǊƳƛƭȅŜƴ ƧłǊƳǼǊŜ ƭŜƘŜǘǎŞƎŜǎΦ ! ǊŜƴŘǎȊŜǊ 
ƘŀǘŞƪƻƴȅǎłƎŀ ǎǘǊƻōƻǎȊƪƽǇƛƪǳǎ ŦŞƴȅƘŀǘłǎǎŀƭ ƪƻƳōƛƴłƭǾŀΣ ƴǀǾŜƭƘŜǘǃΦ hǇǘƛƪŀƛ 
ŞǊȊŞƪŜƭǃƪ ŜƭƭŜƴ ŀƭƪŀƭƳŀȊǾŀ ƪŞǇŜǎ ƛƴŦǊŀǾǀǊǀǎ ǘŀǊǘƻƳłƴȅōŀƴ ƛǎ ƳǼƪǀŘƴƛΦ [ŜƘŜǘǎŞƎŜǎ 
ǾŞŘŜƪŜȊŞǎƛ ƳƽŘ ŀȊ ƛƭȅŜƴ ŦŜƎȅǾŜǊŜƪ ŜƭƭŜƴ ƪŜǎƪŜƴȅǎłǾǵ ƻǇǘƛƪŀƛ ǎȊǼǊǃƪ ŀƭƪŀƭƳŀȊłǎŀΣ 
ƳŜƭȅŜƪ ŀ ƭŞȊŜǊ ŦǊŜƪǾŜƴŎƛłƧłƴ ǎȊǼǊƛƪ ŀ ŦŞƴȅǘΦ 

! {ŀōŜǊ{Ƙƻǘ  αǇƘƻǘƻƴƛŎ ŘƛǎǊǳǇǘƻǊέ ό[ŀǎŜǊ 5ŀȊȊƭŜǊύΣ ƴŀƎȅ ŦŜƭōƻƴǘłǎǵ ŦǀƭŘ ƭŞȊŜǊǘ 
ƘŀǎȊƴłƭΣ ƘƻƎȅ łǘƳŜƴŜǘƛƭŜƎ ƳŜƎǾŀƪƝǘǎŀ Şǎ ǀǎǎȊŜȊŀǾŀǊƧŀ ŀȊ ŜƭƭŜƴǎŞƎŜǘ ƴŀƎȅ 
ƳŞƭȅǎŞƎōŜƴΦ !Ȋ ŜǎȊƪǀȊ ǊŜƴŘǎȊŜǊŜǎƝǘǾŜ Ǿŀƴ ŀȊ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪ ƘŀŘŜǊǃƛƴŞƭΦ ! 
Dazzlerek a lŜƎƪǸƭǀƴōǀȊǃōō ŦƻǊƳłƪōŀƴ ƭŞǘŜȊƴŜƪΣ ŀ ǘƻƭƭ ƳŞǊŜǘǼǘǃƭΣ ƳŜƭȅƴŜƪ 
ƘŀǘƽǘłǾƻƭǎłƎŀ нлл ƳΣ ŀ ǇǳƭȊłƭƽ ǘƝǇǳǎƻƪŞ рлл ƳΣ ŀ Ǉǳǎƪŀ ƳŞǊŜǘǼƛƎΣ ƳŜƭȅƴŜƪ 
ƘŀǘƽǘłǾƻƭǎłƎŀ ŜƭŞǊƛ ŀ н ƪƳ-t [23]. 

 

    
фΦ ƪŞǇ {!.9w нло [ŞȊŜǊ ŦŞƴȅǾŜǘǃ a-нло ƎǊłƴłǘǾŜǘǃ ŎǎǀǾŞōŜƴ ώ24] 

 
9ƭŜƪǘǊƻƭŞȊŜǊŜƪ 
 

!Ȋ ŜƭŜƪǘǊƻƭŞȊŜǊ ŀȊ ŜƭŜƪǘǊƻǎƻƪƪ ŦŜƎȅǾŜǊŜƪ ŜƎȅƛƪ ŦŀƧǘłƧŀΦ [ŞȊŜǊ ǎŜƎƝǘǎŞƎŞǾŜƭ ŜƎȅ 
ŜƭŜƪǘǊƻƳƻǎŀƴ ǾŜȊŜǘǃ ǇƭŀȊƳŀ ŎǎŀǘƻǊƴłǘ (laser-induced plasma channel LIPC) hoznak 
ƭŞǘǊŜ ŀ ƭŜǾŜƎǃōŜƴΦ ! ƭŞȊŜǊ ƴŀƎȅƻƴ ǊǀǾƛŘ ƛŘǃǊŜ ŦŜƭŦƻǊǊƽǎƝǘƧŀ ŀ ƭŜǾŜƎǃǘ ŀ ŎŞƭǘłǊƎȅƛƎΣ 
ƛƻƴƛȊłƭƧŀ ŀ ƭŜǾŜƎǃǘΦ Iŀ ŜƭŞƎ ƛƴǘŜƴȊƝǾ ŀ ƭŞȊŜǊǎǳƎłǊΣ ŀȊ ŜƭŜƪǘǊƻƳłƎƴŜǎŜǎ ƳŜȊǃƧŜ ŜƭŞƎ 
ŜǊǃǎ ŀƘƘƻȊΣ ƘƻƎȅ ŜƭŜƪǘǊƻƴƻƪŀǘ ǎȊŀƪƝǘǎƻƴ ƪƛ ŀ ƭŜǾŜƎǃ ƳƻƭŜƪǳƭłƛōƽƭ ŜȊłƭǘŀƭ 
ŜƭŜƪǘǊƻƳƻǎŀƴ ǾŜȊŜǘǃ ǇƭŀȊƳŀŎǎŀǘƻǊƴłǘ ƪŞǇŜȊ ŀ ŎŞƭǘłǊƎȅ ƛǊłƴȅłōŀ. 
Egy 10ҍ12 s ƛŘŜƛƎ ǘŀǊǘƽ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ƛƳǇǳƭȊǳǎǘ ƪǸƭŘŜƴŜƪ łǘ ŀ ǾŜȊŜǘǃǾŞ Ǿłƭǘ 
ǇƭŀȊƳŀŎǎŀǘƻǊƴłƴ ŀ ŎŞƭōŀΦ !Ȋ ƛƳǇǳƭȊǳǎ ŦŜǎȊǸƭǘǎŞƎŞǘǃƭ ŦǸƎƎǃŜƴ ƭŜƘŜǘ Ƙŀƭłƭƻǎ ǾŀƎȅ 
ƴŜƳ Ƙŀƭłƭƻǎ ŀȊ ŜƴŜǊƎƛŀǎȊƛƴǘΦ !Ȋ ƛƭȅŜƴ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ƛƳǇǳƭȊǳǎƻƪ ƪƛǎǸƭŞǎŜ ƭłǘƘŀǘƽ ŀ 
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млΦ ƪŞǇŜƴΦ ! ƭŞȊŜǊ ǎŜƎƝǘǎŞƎŞǾŜƭ ǘƻǾłōōƝǘƻǘǘ ŜƴŜǊƎƛŀ όLaser Guided Energy [D9ϰύ 
ǘŜŎƘƴƻƭƽƎƛłƧłǘ нллн-ōŜƴ ƪŜȊŘǘŞƪ ƪƛŦŜƧƭŜǎȊǘŜƴƛ ŀȊ ŀƳŜǊƛƪŀƛ !ǇǇƭƛŜŘ 9ƴŜǊƎŜǘƛŎǎ ŎŞƎƴŞƭ 
ŀ ¦{! ǾŞŘŜƭƳƛ ƳƛƴƛǎȊǘŞǊƛǳƳłǾŀƭ ƪǀǘǀǘǘ ǎȊŜǊȊǃŘŞǎ ŀƭŀǇƧłƴ ŀȊ ¦{! ǘŜƴƎŜǊŞǎȊŜǘŜ Şǎ 
ƭŞƎƛŜǊŜƧŜ ǎȊłƳłǊŀΦ bŀǇƧŀƛƴƪōŀƴ ŀǊǊŀ ǘǀǊŜƪŜŘƴŜƪΣ ƘƻƎȅ ŦƛƴƻƳƝǘǎłƪ ŀȊ [D9 
ǊŜƴŘǎȊŜǊŜƛƴŜƪ ƘŀǎȊƴłƭƘŀǘƽǎłƎłǘ Şǎ ŀƭƪŀƭƳŀǎǎł ǘŜƎȅŞƪ ƪŀǘƻƴŀƛ ŀƭƪŀƭƳŀȊłǎǊŀΦ 
¢ŜŎƘƴƻƭƽƎƛłƪŀǘ ŘƻƭƎƻȊƴŀƪ ƪƛ ŀȊ L95-k (Improvised Explosive Device - ƘłȊƛ ƪŞǎȊƝǘŞǎǼ 
robbanƽ ǎȊŜǊƪŜȊŜǘύ ǎŜƳƭŜƎŜǎƝǘŞǎŞǊŜΦ !Ȋ [D9 ƭŜƘŜǘ ŀ ƪǀǾŜǘƪŜȊǃ ƭŞǇŞǎ ŜōōŜƴ ŀ Ŧƻƴǘƻǎ 
ƳƛǎǎȊƛƽōŀƴΣ ƭŜƘŜǘǃǾŞ ǘŞǾŜ ŀȊ L95 ςƪ ǎŜƳƭŜƎŜǎƝǘŞǎŞǘ ōƛȊǘƻƴǎłƎƻǎ ǘłǾƻƭǎłƎōƽƭ. [25] 

 
! ǘŞƳłōŀƴ ƧŜƭŜƴƭŜƎ Ǉǳōƭƛƪłƭǘŀƴ ŀȊ ŀƳŜǊƛƪŀƛ tƛŎŀǘƛƴƴȅ !ǊǎŜƴŀƭ ŎŞƎ Ŧƻƭȅǘŀǘ 
ƪǳǘŀǘłǎƻƪŀǘΣ ŀ ŦŜƎȅǾŜǊ ŜƭƪŞǎȊǸƭǘŞǊǃƭ ƴƛƴŎǎ ƘƛǾŀǘŀƭƻǎ ƛƴŦƻǊƳłŎƛƽ ώ26] 

 
млΦ ƪŞǇ bŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ƪƛǎǸƭŞǎ ŀ [Lt/ ŎǎŀǘƻǊƴłƴΣ ŀ ƳŜǎǘŜǊǎŞƎŜǎ ǾƛƭƭłƳ ƪƝǎŞǊƭŜǘ ώ27] 

 

VŀƪƝǘƽ ƭŞȊŜǊŜƪΣ ƭŞȊŜǊŦŜƎȅǾŜǊŜƪ ǊŜǇǸƭǃ ǀƴǾŞŘŜƭƳƛ ŀƭƪŀƭƳŀȊłǎōŀƴ 
 
! ǊŜǇǸƭǃ ŜǎȊƪǀȊǀƪ ŜƭƭŜƴ ŀƭƪŀƭƳŀȊƻǘǘ ƛƴŦǊŀǾǀǊǀǎ ƪŜǊŜǎǃǊŜƴŘǎȊŜǊǼ ǊŀƪŞǘłƪ 

ƪŜǊŜǎǃŦŜƧŞƴŜƪ ȊŀǾŀǊłǎłǊŀ ƪƛŦŜƧƭŜǎȊǘŜǘǘ ŀƪǘƝǾ ŜƭƧłǊłǎΦ 
Guardian 
нлло ƴƻǾŜƳōŜǊŞōŜƴ ŜƎȅ ǳǘŀǎǎȊłƭƭƝǘƽ ǊŜǇǸƭǃƎŞǇ ŜƭƭŜƴƛ ǊŀƪŞǘŀǘłƳŀŘłǎ Ƴƛŀǘǘ ŀ 

5I[ ŀȊ ǀǎǎȊŜǎ ǊŜǇǸƭǃƎŞǇŞǘ ƪƛǾƻƴǘŀ ŀ ōŀƎŘŀŘƛ ǊŜǇǸƭǃǘŞǊǊǃƭΦ ! ǊŀƪŞǘłǘ ƴŜƳ ŜƎȅ Ƴłǎƛƪ 
ǊŜǇǸƭǃǊǃƭ ǾŀƎȅ ǎǘŀōƛƭ ǘŜƭŜǇƝǘŞǎǼ ǊŀƪŞǘŀ ƪƛƭǀǾǃ łƭƭǾłƴȅǊƽƭΣ ƛƴŘƝǘƻǘǘłƪΣ ƘŀƴŜƳ ŜƎȅ 
ǾłƭƭǊƽƭ ƛƴŘƝǘƘŀǘƽ ǊŀƪŞǘłǘ ƘŀǎȊƴłƭǘŀƪΣ ƳŜƭȅŜǘ ŜƎȅΣ ƭŜƎŦŜƭƧŜōō ƪŞǘ Ŧǃǎ ǎȊŜƳŞƭȅȊŜǘ ƛǎ 
ƪŞǇŜǎ ƪŜȊŜƭƴƛΦ Iŀǎƻƴƭƽ ǘłƳŀŘłǎǘ ƘŀƧǘƻǘǘŀƪ ǾŞƎǊŜ ŀȊ ŀƭ-vŀƛŘŀ ǘŜǊǊƻǊƛǎǘłƛ ŜƎȅ ƛȊǊŀŜƭƛ 
ƎŞǇŜǘ ŦŜƴȅŜƎŜǘǾŜ ŦŜƭǎȊłƭƭłǎ ƪǀȊōŜƴ ŀ ƪŜƴȅŀƛ ǊŜǇǸƭǃǘŞǊŜƴ нллн ŞǾ ǾŞƎŞƴΦ 

!ƴƴŀƪ ŜƭƭŜƴŞǊŜΣ ƘƻƎȅ ŀȊ ƛƴŎƛŘŜƴǎŜƪōŜƴ ǎŜƴƪƛ ƴŜƳ Ƙŀƭǘ ƳŜƎΣ ŀ ǎȊŀƪŞǊǘǃƪ 
ǎȊŜǊƛƴǘ Ŏǎŀƪ ƛŘǃ ƪŞǊŘŞǎŜΣ ƘƻƎȅ ǎȊłȊŀƪ ƘŀƭƧŀƴŀƪ ƳŜƎ ŜƎȅ Ƙŀǎƻƴƭƽ ǘłƳŀŘłǎōŀƴΦ ! 

http://www.appliedenergetics.com/downloads/product-offerings/laser-guided-energy.pdf
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ƪŀǘŀǎȊǘǊƽŦŀǾŜǎȊŞƭȅ ŀǊǊŀ ƪŞǎȊǘŜǘǘŜ ŀ bŜƳȊŜǘǾŞŘŜƭƳƛ aƛƴƛǎȊǘŞǊiumot, hogy egy 
ƘłǊƻƳ ŞǾŜǎ ǇǊƻƧŜƪǘ ƪŜǊŜǘŞōŜƴ ƪƛŦŜƧƭŜǎǎȊŜƴŜƪ ŜƎȅ ǳǘŀǎǎȊłƭƭƝǘƽ ƎŞǇŜƪŜƴ ƘŀǎȊƴłƭƘŀǘƽ 
ǊŀƪŞǘŀǾŞŘŜƭƳƛ ǊŜƴŘǎȊŜǊǘΦ 

! DǳŀǊŘƛŀƴǘ ǵƎȅ ǘŜǊǾŜȊǘŞƪΣ ƘƻƎȅ ǀƴłƭƭƽŀƴ ƳǼƪǀŘƧǀƴΣ ŀ ǊŜǇǸƭǃ ǎȊŜƳŞƭȅȊŜǘ 
ōŜŀǾŀǘƪƻȊłǎŀ ƴŞƭƪǸƭΦ 9Ǝȅ ŞǊȊŞƪŜƭǃ ǎȊŜƴȊƻǊǎƻǊ ŦŜƭŦŜŘŜȊƛ ŀ ƪǀȊŜƭŜŘǃ ǊŀƪŞǘłǘΣŀƳŜƭȅ ŀ 
ǊŜǇǸƭǃ ŦŜƭŞ ƪǀȊŜƭŜŘƛƪΣ Şǎ ŀȊ ƛƴŦƻǊƳłŎƛƽǘ ǘƻǾłōōƝǘƧŀ ŀȊ ƛƴŦǊŀǾǀǊǀǎ ǇƻȊƝŎƛƽ ŀȊƻƴƻǎƝǘƽ 
ƪŀƳǊłƴŀƪΦ ! ǊŜƴŘǎȊŜǊ ǎȊłƳƝǘƽƎŞǇŜ ŜƭŜƳȊƛ ŀ ōŜƧǀǾǃ ƧŜƭŜƪŜǘΣ ƘƻƎȅ ŀȊƻƴƻǎƝǘǎŀ ŀ 
ǾŜǎȊŞƭȅ ǾŀƭƽŘƛǎłƎłǘ ŜȊǳǘłƴ ƪǀȊǾŜǘƭŜƴ ƛƴŦǊŀǾǀǊǀǎ ƭŞȊŜǊǎǳƎŀǊŀǘ ōƻŎǎłǘ ŀ ƪǀȊŜƭŜŘǃ 
ƻōƧŜƪǘǳƳǊŀΦ ! ƭŞȊŜǊ ƘŀƳƛǎ ŎŞƭƛƴŦƻǊƳłŎƛƽǘ ƧŜƭŜƴƝǘ ƳŜƎ ŀ ǊŀƪŞǘŀ ƛǊłƴȅƝǘƽ-
ǊŜƴŘǎȊŜǊŞōŜƴΣ ƝƎȅ ŀȊ ŜƭŦƻǊŘǳƭ ŀ ǊŜǇǸƭǃ ƛǊłƴȅłǘƽƭΦ !Ȋ ŞǎȊƭŜƭŞǎΣ ōŜƘŀǘłǊƻƭłǎΣ ȊŀǾŀǊłǎ 
ƳǼǾŜƭŜǘŜƪ ŜƎȅǸǘǘŜǎ ƛŘŜƧŜ н-о ǎΦ ! ǊŜƴŘǎȊŜǊ ŀǳǘƻƳŀǘƛƪǳǎŀƴ ƧŜƭȊƛ ŀ Ǉƛƭƽǘłƴŀƪ Şǎ ŀ 
ƭŞƎƛƛǊłƴȅƝǘƽ ƪǀȊǇƻƴǘƴŀƪΣ ƘƻƎȅ ȊŀǾŀǊłǎǘ Ǿłƭǘƻǘǘ ƪƛ ŜƎȅ ŦŜƴȅŜƎŜǘŞǎǊŜΦ  

! ǊŜƴŘǎȊŜǊ ŜƎȅ ƪǸƭǎǃΣ псл ƳƳ όму ƛƴŎƘύ ƘƻǎǎȊǵ ƪƻƴǘŞƴŜǊΣ ǎǵƭȅŀ нрл ƪƎ όррл 
ƭōύ Şǎ ŜȊǘ ŀ ǊŜǇǸƭǃ ǘǀǊȊǎŜ ŀƭł ŦǸƎƎŜǎȊǘƛƪ ŦŜƭΦ 9Ȋ ƭłǘƘŀǘƽ ŀ ммΦ ƪŞǇŜƴΦ ! ƪƻƴǘŞƴŜǊ 
ƭŜǾŜƘŜǘǃ Şǎ Ƴłǎƛƪ ǊŜǇǸƭǃǊŜ łǘǎȊŜǊŜƭƘŜǘǃ ŜƎȅ ƽǊŀ ŀƭŀǘǘΦ ! ǊŜƴŘǎȊŜǊ м Ƴƛƭƭƛƽ ¦{Ϸ 
ǊŜǇǸƭǃƎŞǇŜƴƪŞƴǘΦ ! bƻǊǘƘǊƻǇ DǊǳƳƳŀƴ ŎŞƎΣ ŀ ǊŜƴŘǎȊŜǊ ŦŜƧƭŜǎȊǘǃƧŜ ǵƎȅ ōŜŎǎǸƭƛΣ ŀ 
ǊŜƴŘǎȊŜǊ ƳŜƎǾłǎłǊƭłǎŀ ǳǘŀǎƻƴƪŞƴǘ ƪǀǊǸƭōŜƭǸƭ ǇƭǳǎȊ ŜƎȅ ŘƻƭƭłǊǊŀƭ ŜƳŜƭƛ ƳŜƎ ŀ ƧŜƎȅ 
łǊłǘ ǳǘŀȊłǎƻƴƪŞƴǘΦ 

A Guardiant az AN/AAQ-нп bŜƳŜǎƛǎ ǊŜƴŘǎȊŜǊōǃƭ ŦŜƧƭŜǎȊǘŜǘǘŞƪΣ ŀƳŜƭȅ ŜƎȅ 
katonai, ƛǊłƴȅƝǘƻǘǘ ƛƴŦǊŀǾǀǊǀǎ ŜƭƭŜƴǘŜǾŞƪŜƴȅǎŞƎƛ ǊŜƴŘǎȊŜǊΦ 9ƭŜƳŜƛΥ ǊŀƪŞǘŀ ŜƭǃƧŜƭȊǃ 
ǊŜƴŘǎȊŜǊΣ ƛƴǘŜƎǊłƭƽ ŜƎȅǎŞƎΣ ƭŞȊŜǊ ǘƻǊƻƴȅΦ мффт-ōŜƴ ƪŞǎȊǸƭǘ Ŝƭ Şǎ нлллΦ ŞǾōŜƴ 
łƭƭƝǘƻǘǘłƪ ǊŜƴŘǎȊŜǊōŜ ŀ ƪƛǎƳŞǊŜǘǼΣ ƳŜǊŜǾǎȊłǊƴȅŀǎ ƎŞǇŜƪ Şǎ ƘŜƭƛƪƻǇǘŜǊŜƪ ǾŞŘŜƭƳŞǊŜΦ 
[28] 
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ммΦ ƪŞǇ ! DǳŀǊŘƛŀƴ ǊŀƪŞǘŀ ŜƭƘłǊƝǘƽ ǊŜƴŘǎȊŜǊ ƪƻƴǘŞƴŜǊŜ ŀ ǊŜǇǸƭǃ ƻǊǊŀ ŀƭŀǘǘ ώ28] 
 

.ŜŎǎƭŞǎŜƪ ǎȊŜǊƛƴǘΣ ƳƛƴǘŜƎȅ тлл ллл ǾłƭƭǊƽƭ ƛƴŘƝǘƘŀǘƽ ǊŀƪŞǘŀ όa!bt!5ύ ƪŞǎȊǸƭǘ 
ŀ ǾƛƭłƎƻƴ ǎȊłƳƻǎ ƻǊǎȊłƎōŀƴΦ {ŀƧƴƻǎ ǘǀōō ŜȊŜǊ ŘŀǊŀō ŜƭƭŜƴǃǊƛȊŜǘƭŜƴ ƘŜƭȅŜƴ ǾŀƴΣ 
ŦŜƪŜǘŜ ǇƛŀŎƛ ƪŜǊŜǎƪŜŘŜƭŜƳōŜ ƪŜǊǸƭǘΣ ŀƘƻƭ ŀƪłǊ ǘŜǊǊƻǊƛǎǘłƪ ƛǎ ƳŜƎǾłǎłǊƻƭƘŀǘƧłƪ 
ǾƛǎȊƻƴȅƭŀƎ ƻƭŎǎƽƴΦ ! ǾłƭƭǊƽƭ ƛƴŘƝǘƘŀǘƽ ǊŀƪŞǘłƪ ƭŜƎŦǃōō ŎŞƭǇƻƴǘƧŀƛ ŀ ǊŜǇǸƭǃƎŞǇŜƪΣ 
ŀƳŜƭȅŜƪ ƪǸƭǀƴǀǎŜƴ ǎŜōŜȊƘŜǘǃŜƪ ŦŜƭ ƛƭƭŜǘǾŜ ƭŜǎȊłƭƭłǎƪƻǊΦ 9ŘŘƛƎ ƪǀǊǸƭōŜƭǸƭ мллл ŎƛǾƛƭ 
łƭŘƻȊŀǘŀ Ǿŀƴ ŀȊ ƛƭȅŜƴ ǘƝǇǳǎǵ ǘłƳŀŘłǎƻƪƴŀƪΦ  

 
#ǘŞƎŜǘǃ ǘƝǇǳǎǵ ƭŞȊŜǊŜƪΣ ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊŜƪ 
 

tƻƭƎłǊƛ ŎŞƭǵ ŀƭƪŀƭƳŀȊłǎΥ 
bŀƎȅ ǘŜƭƧŜǎƝǘƳŞƴȅǼ ƭŞȊŜǊ ŦŜƧŜǎ ǾłƎƽŜǎȊƪǀȊǀƪŜǘ ŀƭƪŀƭƳŀȊƴŀƪ ŀ ƭŜƎƪǸƭǀƴōǀȊǃōōΣ 

ŜƭǎǃǎƻǊōŀƴ ŦŞƳǾłƎƽΣ ŀǇǊƝǘƽ ƎŞǇŜƪōŜƴΦ 
¢ǳŘƻƳłƴȅƻǎ ƪǳǘŀǘłǎƻƪōŀƴ ƘŀǎȊƴłƭƧłƪ ǇŞƭŘłǳƭ ŀ ƧǀǾǃ ǎǳƎłǊƪŜȊŜƭŞǎŜΣ ŀȊ 

ǵƎȅƴŜǾŜȊŜǘǘ ƘŀŘǊƻƴǘŜǊłǇƛŀ ƪǳǘŀǘłǎƘƻȊΣ ŀƳŜƭȅƴŜƪ ǎƻǊłƴ ŀ Ǌłƪƻǎ ŘŀƎŀƴŀǘ ƴȅŜƭƛ Ŝƭ ŀ 
Ǌł ƛǊłƴȅƝǘƻǘǘ ŜƴŜǊƎƛŀ ƴŀƎȅ ǊŞǎȊŞǘΣ ŀ ƪǀǊƴȅŜȊǃ ǎŜƧǘŜƪ ǇŜŘƛƎ ƪŜǾŜǎŜōōŜǘ ƪŀǇƴŀƪ ŀ 
ǎǳƎłǊȊłǎōƽƭΦ  

CŜƘŞǊƧŜƳƻƭŜƪǳƭłƪ ōŜƭǎǃ ǎȊŜǊƪŜȊŜǘŞǘ ƛǎ ǾƛȊǎƎłƭƘŀǘƧłƪ ǾŜƭŜΣ ŀƳƛōǃƭ ŀ 
ƎȅƽƎȅǎȊŜǊƪǳǘŀǘłǎ ǇǊƻŦƛǘłƭƘŀǘΦ !Ȋ ŀƴȅŀƎƪǳǘŀǘłǎōŀƴ ŀ ƭŞȊŜǊŦƛȊƛƪŀ łƭǘŀƭ ƭŜƘŜǘǃǾŞ ǘŜǘǘ 
ƪƝǎŞǊƭŜǘŜƪ ƻƭȅŀƴ ŦŜƭŦŜŘŜȊŞǎŜƪƘŜȊ ǾŜȊŜǘƘŜǘƴŜƪΣ ŀƳŜƭȅŜƪ ŀ ƴǳƪƭŜłǊƛǎ ǊŜŀƪǘƻǊƻƪ 
ǀǊŜƎŜŘŞǎƛ ŦƻƭȅŀƳŀǘŀƛƴŀƪ ƭŀǎǎƝǘłǎłǘ ǘŜǎȊƛƪ ƭŜƘŜǘǃǾŞΦ 9ƭŜƳŜƪ łǘŀƭŀƪƝǘłǎłǘΣ ŀ ǊŀŘƛƻŀƪǘƝǾ 
ƘǳƭƭŀŘŞƪƻƪ ƪŜȊŜƭŞǎŞƴŜƪ ǇǊƻōƭŞƳłƛǘ ƛǎ ƪǳǘŀǘƘŀǘƧłƪ 

! ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊŜƪ ŦŜƧƭŜǎȊǘŞǎŜ ŀȊ мфсл-ŀǎ ŞǾŜƪōŜƴ ƪŜȊŘǃŘǀǘǘ ŜƎȅ ǎƻǊ 
ǘǳŘƻƳłƴȅƻǎ łǘǘǀǊŞǎ Şǎ ƳŞǊƴǀƪƛ ǘŀƭłƭƳłƴȅ ŜǊŜŘƳŞƴȅŜƪŞǇǇŜƴΦ YŜȊŘŜǘōŜƴ ŀ Ŧǃ 
ǇǊƻōƭŞƳłǘ ŀȊ ƻƪƻȊǘŀΣ ƘƻƎȅ ŀ ƭŞȊŜǊŜƪ ŜƭǃłƭƭƝǘłǎōŀ ǇǳƳǇłƭǘ ƪ² ǾŀƎȅ a² ŜƴŜǊƎƛłƪƴŀƪ 
Ŏǎŀƪ ƴŞƘłƴȅ мл ǎȊłȊŀƭŞƪŀ ƘŀǎȊƴƻǎǳƭǘΣ ŀ ǘǀōōƛ Ƙǃ ǾŜǎȊǘŜǎŞƎƎŞ ǾłƭǘΦ 

!Ȋ ¦{! ƭŞƎƛŜǊŜƧŞƴŜƪ ƭŞƎƛ ǎȊłƭƭƝǘłǎǵ ƭŞȊŜǊ ƭŀōƻǊŀǘƽǊƛǳƳłōŀƴ ό¦{ !ƛǊ CƻǊŎŜ 
!ƛǊōƻǊƴŜ [ŀǎŜǊ [ŀōƻǊŀǘƻǊȅύ ŦŜƧƭŜǎȊǘŜǘǘŞƪ ƪƛ ŜƭǎǃƪŞƴǘ ŀ ƘŀǎȊƴłƭƘŀǘƽ ƪŞƳƛŀƛ ƭŞȊŜǊ 
ǘŜŎƘƴƻƭƽƎƛłǘ ¸!L-м! !.[ ƴŞǾŜƴΣ мфтт-ben.[29] 

! ƴŞǇǎȊŜǊǼ ƴŞȊŜǘ ǎȊŜǊƛƴǘ ŀ ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊ όI9[ IƛƎƘ 9ƴŜǊƎȅ [ŀǎŜǊύ ŀ 
ŎŞƭǊŀ ƛǊłƴȅƝǘǾŀ ŜƭǇłǊƻƭƻƎǘŀǘƧŀ ŀȊǘΦ ! ǾŀƭƽǎłƎōŀƴ ŜȊ ƴƛƴŎǎ ǘŜƭƧŜǎŜƴ ƝƎȅΦ YǸƭǀƴƭŜƎŜǎ 
ǘŜŎƘƴƻƭƽƎƛŀƛ ŜƭƧłǊłǎƻƪƪŀƭ ōƻƴȅƻƭǳƭǘ ŜƭƧłǊłǎƻƪƪŀƭ ǘǳŘƴŀƪ Ŏǎŀƪ Ǿŀƭƽōŀƴ Ƙŀǘłǎƻǎ Şǎ 
ōŜǾŜǘƘŜǘǃ I9[ ŦŜƎȅǾŜǊǘ ƪŞǎȊƝǘŜƴƛΦ 

A HELςƴŜƪ Ǿŀƴ ŀ ƭŜƎƴŀƎȅƻōō ŜǎŞƭȅŜ ŀ ƪǀȊŜƭƧǀǾǃōŜƴΣ ƘƻƎȅ ƴŀƎȅ ƧŜƭŜƴǘǃǎŞƎǼ 
ŜǎȊƪǀȊȊŞ ǾłƭƧƻƴΦ WŜƭŜƴƭŜƎ ŀ ǎǳƎłǊŦŜƎȅǾŜǊŜƪ ōłǊ ŜƳƭŞƪŜȊǘŜǘƴŜƪ ŀ ǎŎƛ-Ŧƛ ōƛǊƻŘŀƭƳłǊŀΣ 
ǘŜǊƧŜŘŜƭƳǸƪ Şǎ ƳŀƎŀǎ łǊǳƪ Ƴƛŀǘǘ ƳŞƎ ƴŜƳ ǘŀǊǘƻȊƴŀƪ ŀ ƘŀŘǎŜǊŜƎŜƪ łƭǘŀƭłƴƻǎŀƴ 
ƘŀǎȊƴłƭǘ ŜǎȊƪǀȊŜƛ ƪǀȊŞΦ 
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! ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊΣ ŦŜƎȅǾŜǊΣ Ƴƛƴǘ ǊŜƴŘǎȊŜǊŜǎƝǘŜǘǘ ŜǎȊƪǀȊ ŀ ƴŀƎȅƘŀǘŀƭƳŀƪ 
ŦŜƎȅǾŜǊǘłǊłōŀƴΣ ƴŀǇƧŀƛƴƪōŀƴ ōǳƪƪŀƴǘ ŦŜƭΦ 9ȊŜƪ ŀȊ ŜǎȊƪǀȊǀƪ ƪǸƭǀƴƭŜƎŜǎ ƭŜƘŜǘǃǎŞƎŜǘ 
ƴȅǵƧǘŀƴŀƪ ŎŞƭǇƻƴǘƻƪ ǘłƳŀŘłǎłǊŀ ŦŞƴȅǎŜōŜǎǎŞƎƎŜƭΦ Iŀǘłǎƻǎŀƴ ǘłƳŀŘƘŀǘƽƪ ǾŜƭŜ ŀ 
ƭŜƎƪǸƭǀƴōǀȊǃōō ŦŜƎȅǾŜǊ ǘƝǇǳǎƻƪΣ ƪǸƭǀƴǀǎŜƴ ŀ ōŀƭƭƛǎȊǘƛƪǳǎ ŜǎȊƪǀȊǀƪΦ 9ȊŜƪ ŀ 
ŦŜƎȅǾŜǊŜƪ ƴŜƳ ƳǼƪǀŘƴŜƪ ƳƛƴŘŜƴ ƛŘǃƧłǊłǎƛ ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘ ŜƎȅŦƻǊƳłƴΣ 
ƭŜƎƘŀǘłǎƻǎŀōōŀƪ ǘƛǎȊǘŀ Şǎ ǎȊłǊŀȊ ƛŘǃōŜƴΦ 

! ƴŀƎȅƘŀǘŀƭƳŀƪ ŦƻƭȅŀƳŀǘƻǎŀƴ ƴŀƎȅ ŜǊǃŦŜǎȊƝǘŞǎŜƪŜǘ ǘŜǎȊƴŜƪ ŀ ƴŀƎȅ ŜƴŜǊƎƛłƧǵ 
ǎȊƛƭłǊŘǘŜǎǘ ƭŞȊŜǊŜƪ ŜƭǃłƭƭƝǘłǎłǊŀΣ ŀƳŜƭȅŜƪ ŀ ƭŞȊŜǊ ŘƛƽŘłƪ ŀƭƪŀƭƳŀȊłǎłǘ ƧŜƭŜƴǘƛƪ ƳŀƧŘΦ 
Iŀ ƳŜƎǾŀƭƽǎǳƭΣ ƴŀƎȅƻǘ ƭŜƴŘƝǘ ƳŀƧŘ ŀ ƭŞȊŜǊ ŜǎȊƪǀȊǀƪ ƪŀǘƻƴŀƛ ŀƭƪŀƭƳŀȊƘŀǘƽǎłƎłƴ 
ƪƛǎŜōō ǎǵƭȅŀ ŜƎȅǎȊŜǊǼōō ƪŜȊŜƭƘŜǘǃǎŞƎŜΣ ǎȊŞƭǎǃǎŞƎŜǎ ǾƛǎȊƻƴȅƻƪŀǘ Ƨƻōōŀƴ ǘǼǊǃ 
ƪŞǇŜǎǎŞƎŜ ƳƛŀǘǘΦ WŜƭŜƴƭŜƎ ŀ ƳŜƎƻƭŘŀƴŘƽ ǇǊƻōƭŞƳŀ ŀȊΣ ƘƻƎȅ ŀ ƳŜƎŞǇƝǘƘŜǘǃ нр ƪ²-
ƻǎ ƭŞȊŜǊ ŜǎŜǘŞōŜƴ ŀ ōŜǘłǇƭłƭǘ ǘŜƭƧŜǎƝǘƳŞƴȅ фл ǎȊłȊŀƭŞƪŀ Ƙǃ ǾŜǎȊǘŜǎŞƎƎŞ ǾłƭƛƪΣ Şǎ ŜȊǘ 
ŀ Ƙǃǘ Ŝƭ ƛǎ ƪŜƭƭ ǾŜȊŜǘƴƛ ŀȊ ŜǎȊƪǀȊǊǃƭΦ   

!Ȋ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪ мфуо-ban bejelentette a StraǘŞƎƛŀƛ ±ŞŘŜƭƳƛ 
YŜȊŘŜƳŞƴȅŜȊŞǎǘ ό{ǘǊŀǘŜƎƛŎ 5ŜŦŜƴǎŜ LƴƛǘƛŀǘƛǾŜ - {5LύΣ ƳŜƭȅ ŎǎƛƭƭŀƎƘłōƻǊǵǎ ǇǊƻƎǊŀƳ 
ƴŞǾŜƴ Ǿłƭǘ ƛǎƳŜǊǘǘŞΦ  

Cǃ ŎŞƭƪƛǘǼȊŞǎŜ ŀȊ ǾƻƭǘΣ ƘƻƎȅ ƪƛŦŜƧƭŜǎǎȊŜƴ Şǎ ǘŜƭŜǇƝǘǎŜƴ ŜƎȅ CǀƭŘ Şǎ ǼǊǾŞŘŜƭƳƛ 
ǊŜƴŘǎȊŜǊǘ ŀōōƽƭ ŀ ŎŞƭōƽƭΣ ƘƻƎȅ ƳŜƎǾŞŘƧŜ ŀȊ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪŀǘ ŀ ƴǳƪƭŜłǊƛǎ 
ōŀƭƭƛǎȊǘƛƪǳǎ ǊŀƪŞǘłƪ ǘłƳŀŘłǎǘƽƭΦ IłǊƻƳ ƭŞǇŎǎǃǎ ǾŞŘŜƭƳƛ ǊŜƴŘǎȊŜǊǘ ǘŜǊǾŜȊǘŜƪΦ 9ƭǎǃ 
ƭŞǇŎǎǃōŜƴ ŀ ǘłƳŀŘƽ ǊŀƪŞǘŀ ƳŜƎǎŜƳƳƛǎƝǘŞǎŜ ŀȊ ƛƴŘƝǘłǎƪƻǊΣ ŀ ǊŜǇǸƭŞǎ ƪǀȊŞǇǎǃ ƛƭƭŜǘǾŜ 
ǾŞƎǎǃ ŦłȊƛǎłōŀƴΣ ŀȊ ƻƪƻȊƻǘǘ Ƙŀǘłǎ ƳƛƴƛƳŀƭƛȊłƭłǎłǊŀΦ ! ǘŜǊǾŜƪōŜƴ ŦǀƭŘƛ ǘŜƭŜǇƝǘŞǎǼ 
ƭŞȊŜǊ ŦŜƎȅǾŜǊŜƪƪŜƭΣ ŀȊ ǼǊōŜƴ ǘŜƭŜǇƝǘŜǘǘ ǘǸƪǊǀƪ ǎŜƎƝǘǎŞƎŞǾŜƭ ŎŞƭƻȊǘłƪ Ǿƻƭƴŀ ƳŜƎ ŀȊ 
ŜƭƭŜƴǎŞƎŜǎ ǊŀƪŞǘłƪŀǘΦ 

! ǘŜŎƘƴƛƪŀƛ ƳŜƎǾŀƭƽǎƝǘłǎǊŀ ƳŞƎ ƭŜƎŀƭłōō ǘƝȊ ŞǾ ƪǳǘŀǘƽƳǳƴƪłǊŀ ƭŜǘǘ Ǿƻƭƴŀ 
ǎȊǸƪǎŞƎΦ IŀȊŀƛ Şǎ ƴŜƳȊŜǘƪǀȊƛ Ǉƻƭƛǘƛƪŀƛ ƴȅƻƳłǎǊŀΣ ǘŜƪƛƴǘŜǘǘŜƭ ŀ ǾłǊƘŀǘƽ ƪƛŀŘłǎƻkra a 
ƪŜȊŘŜƳŞƴȅŜȊŞǎ ƳłǊ ŀ ƪŜȊŘŜǘƪƻǊ ƪǳŘŀǊŎǊŀ Ǿƻƭǘ ƝǘŞƭǾŜΦ ! ǊŜƴŘǎȊŜǊ ƴŜƳ ƪŞǎȊǸƭǘ Ŝƭ Şǎ 
ƴŜƳ ŀƭƪŀƭƳŀȊǘłƪΦ !Ȋ ŀƭƪŀƭƳŀȊƻǘǘ ǵƧƝǘłǎƻƪ Şǎ ǘǳŘƻƳłƴȅƻǎ ŜǊŜŘƳŞƴȅŜƪ ŀȊƻƴōŀƴ 
ǊŞǎȊŞǘ ƪŞǇŜȊƛƪ ŀ Ƴŀ ƘŀǎȊƴłƭŀǘƻǎ ǊŀƪŞǘŀŜƭƘłǊƝǘƽ ǊŜƴŘǎȊŜǊŜƪƴŜƪΦώ30] 
 
[ŞƎƛǎȊłƭƭƝǘłǎǵ ƭŞȊŜǊ  ![-1A Airborne Laser (ABL) 

 
! ƘƛŘŜƎƘłōƻǊǵ ōŜŦŜƧŜȊǃŘŞǎŞǾŜƭΣ ŀ ǎǘǊŀǘŞƎƛŀƛ ǾŞŘŜƭƳƛ ƪŜȊŘŜƳŞƴȅŜȊŞǎ ƭŜłƭƭǘΣ ŘŜ 

ƴŞƘłƴȅ ǘŜǊǾ ǘǵƭŞƭǘŜΦ мффс-ōŀƴ ŀȊ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪ ƭŞƎƛŜǊŜƧŜ ǎȊŜǊȊǃŘŞǎǘ ƪǀǘǀǘǘ ŀ 
Boeing ς ¢w² Şǎ [ƻŎƪƘŜŜŘ aŀǊǘƛƴ ŎŞƎŜƪƪŜƭ ŜƎȅ !.[ ǊŜƴŘǎȊŜǊ ǇǊƻǘƻǘƝǇǳǎłƴŀƪ 
ŜƭƪŞǎȊƝǘŞǎŞǊŜ ŜƎȅ .ƻŜƛƴƎ тпт ǊŜǇǸƭǃƎŞǇŜƴΦ !Ȋ ŜƭƪŞǎȊǸƭǘ !.[ ǊŜǇǸƭǃƎŞǇ ƭłǘƘŀǘƽ ŀ мнΦ 
ƪŞǇŜƴΦ  !Ȋ !.[ a² ǘŜƭƧŜǎƝǘƳŞƴȅǼ ƭŞȊŜǊǊŜƭ Şǎ ŀȊ ŀǘƳƻǎȊŦŞǊƛƪǳǎ ǘƻǊȊƝǘłǎǘ ƪƛŜƎȅŜƴƭƝǘǃ 
ǊŜƴŘǎȊŜǊǊŜƭ ƪŞǎȊǸƭǘΣ ŀƳƛ ƭŜƘŜǘǃǾŞ ǘŜǘǘŜ ŀ ōŀƭƭƛǎȊǘƛƪǳǎ ǊŀƪŞǘłƪ ƛƴŘƝǘłǎƛ ŦłȊƛǎōŀƴ 
ǘǀǊǘŞƴǃ ƳŜƎǎŜƳƳƛǎƝǘŞǎŞǘΦ 
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мнΦ ƪŞǇ .ƻŜƛƴƎκ¢w²κ[a ¸![-1A Airborne Laser Concept (USAF) [29] 

 
!Ȋ !.[ ǊŜƴŘǎȊŜǊ ǾŞŘŜƭƳƛ ƘŀǘƽƪǀǊŜ ǘǀōō ǎȊłȊ ƪƳ łǘƳŞǊǃƧǼ ƪǀǊΣ ŀƳŜƭȅōŜƴ 

ƪŞǇŜǎ ƳŜƎǎŜƳƳƛǎƝǘŜƴƛ ŀȊ ŜƭƛƴŘƝǘƻǘǘ ōŀƭƭƛǎȊǘƛƪǳǎ ǊŀƪŞǘłƪŀǘ ŀȊ ƛƴŘƝǘłǎƛ ŦłȊƛǎōŀƴΣ 
ŀƳƛƪƻǊ ŀ ƭŜƎƪǀƴƴȅŜōōŜƴ ŞǎȊƭŜƭƘŜǘǃŜƪ Şǎ ƭŜƎǎŞǊǸƭŞƪŜƴȅŜōōŜƪΦ 

! ǘŜǊǾ ǎȊŜǊƛƴǘ ŀ ǊŜǇǸƭǃƎŞǇŜǘ ŀ ōŀƭƭƛǎȊǘƛƪǳǎ ǊŀƪŞǘŀ ƛƴŘƝǘłǎłǾŀƭ ŦŜƴȅŜƎŜǘǃ ƻǊǎȊłƎ 
ƘŀǘłǊłǊŀ ƪǸƭŘŜƴŞƪΣ ƘƻƎȅ ƳŜƎǎŜƳƳƛǎƝǘǎŜ ŀ ōŀƭƭƛǎȊǘƛƪǳǎ ǊŀƪŞǘłƪŀǘ ƳŞƎ ŀȊ ƛƴŘƝǘłǎ 
ƘŜƭȅŞƴΦ ! ŦŜƎȅǾŜǊ нл-пл ǊŀƪŞǘŀ ƳŜƎǎŜƳƳƛǎƝǘŞǎŞǊŜ ŀƭƪŀƭƳŀǎ ŀ мн-му ƽǊłǎ ōŜǾŜǘŞǎ 
ŀƭŀǘǘΦ !Ȋ !.[ Ƴłǎƛƪ ŀƭƪŀƭƳŀȊłǎŀ ŀȊ ŀƭŀŎǎƻƴȅ Ǉłƭȅłƴ ƪŜǊƛƴƎǃ ŦŜƭŘŜǊƝǘǃ Şǎ ƪŞƳ 
ƳǼƘƻƭŘŀƪ ǘǀƴƪǊŜǘŞǘŜƭŜ ǾŀƎȅ ƳŜƎǎŜƳƳƛǎƝǘŞǎŜΦ [ŜƎŦŜƭǘǼƴǃōō ƧŜƭƭŜƎȊŜǘŜǎǎŞƎŜ ŀȊ !.[-
ƴŜƪ ŀ ƎŞǇ ƻǊǊłōŀ ŞǇƝǘŜǘǘ ƻǇǘƛƪŀƛ ǘƻǊƻƴȅ ƳŜƭȅōŜ ŀȊ ŜƭǎǃŘƭŜƎŜǎ ƭŞȊŜǊ ǘǸƪǊǀǘ ǎȊŜǊŜƭǘŞƪΦ 

 
моΦ ƪŞǇ /hL[ ǘƻǊƻƴȅ ŀ ǘǸƪǀǊǊŜƭ ώ29] 



INw±L[[#a ςSIGNAL BADGE 
2015/2. ǎȊłƳ 

 

 34 

 
¢ŀƪǘƛƪŀƛΣ ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊ ό¢ŀŎǘƛŎŀƭ IƛƎƘ 9ƴŜǊƎȅ [ŀǎŜǊύ ό¢I9[ύ 
 

! ¢I9[ ƭŞȊŜǊ ŦŜƎȅǾŜǊǘ ŀȊ ¦{! Şǎ LȊǊŀŜƭ ƪǀȊǀǎŜƴ ŦŜƧƭŜǎȊǘŜǘǘŜ ƪƛ мффс-ōŀƴΦ YŞǘ 
ǾłƭǘƻȊŀǘŀ ǾŀƴΣ ŀ ǎǘŀōƛƭ ǘŜƭŜǇƝǘŞǎǼ Şǎ ŀ Ƴƻōƛƭ ǾłƭǘƻȊŀǘΦ όa¢I9[ύΦ ! Ƴƻōƛƭ ǾłƭǘƻȊŀǘ ŀ мпΦ 
ƪŞǇŜƴ ƭłǘƘŀǘƽΦ 

 
мпΦ ƪŞǇ aƻōƛƭ ǘŜƭŜǇƝǘŞǎǼ ¢I9[ ώ29] 

 
! ŦŜƧƭŜǎȊǘŞǎ ŎŞƭƧŀ ŀȊ ǾƻƭǘΣ ƘƻƎȅ ƳŜƎǎŜƳƳƛǎƝǘǎŜƴ ǘǸȊŞǊǎŞƎƛ ǊŀƪŞǘłƪŀǘ όYŀǘȅǳǎŀύΣ 

ǘǸȊŞǊǎŞƎƛ ƎǊłƴłǘƻƪŀǘΣ ŀƪƴŀǾŜǘǃ ƎǊłƴłǘƻƪŀǘΣ ŀƭŀŎǎƻƴȅŀƴ ǎȊłƭƭƽ ǊŜǇǸƭǃƎŞǇŜƪŜǘΦ нллл 
Şǎ нллп ƪǀȊǀǘǘ ǘŜǎȊǘŜƭŞǎ ŀƭŀǘǘ ƳŜƎǎŜƳƳƛǎƝǘŜǘǘŜƪ ǾŜƭŜ мннƳƳ Şǎ мсл ƳƳ-es 
Yŀǘȅǳǎŀ ǊŀƪŞǘłƪŀǘΣ ƪǸƭǀƴōǀȊǃ ǘǸȊŞǊǎŞƎƛ ƭǀǾŜŘŞƪŜƪŜǘ ōŜƭŜŞǊǘǾŜ ŀƪƴŀǾŜǘǃ 
sorozatokat is. 
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ммΦ łōǊŀ ! ¢I9[ ǊŜƴŘǎȊŜǊ ƳǼƪǀŘŞǎŞƴŜƪ ǾłȊƭŀǘŀ ώ29] 

 
! ¢I9[ ǊŜƴŘǎȊŜǊ ŘŜǳǘŞǊƛǳƳ ŦƭǳƻǊƛŘ ƪŞƳƛŀƛ ƭŞȊŜǊǘ ƘŀǎȊƴłƭΦ 9Ȋǘ ŀ ǘƝǇǳǎǵ ƭŞȊŜǊǘ 

ŜƭǎǃƪŞƴǘ ŀȊ ¦{! ǘŜƴƎŜǊŞǎȊŜǘƛ ŜǊǃƛƴŞƭ ŀƭƪŀƭƳŀȊǘłƪ aLw!/[ όaƛŘ-Infrared Advanced 
/ƘŜƳƛŎŀƭ [ŀǎŜǊύ ƴŞǾŜƴΦ мфуо-ǘƽƭ ƪŜȊŘǾŜ ǎȊŞƭŜǎ ƪǀǊǼ ǘǳŘƻƳłƴȅƻǎ ƪǳǘŀǘłǎǘ Ŧƻƭȅǘŀǘǘŀƪ 
¨Ƨ aŜȄƛƪƽōŀƴΣ ŀ ƴŀƎȅŜƴŜǊƎƛłƧǵΣ a² ƴŀƎȅǎłƎǊŜƴŘǼΣ ƭŞȊŜǊ ƭŞǘǊŜƘƻȊłǎłǊŀΦ 

A kutatłǎƻƪ ŜǊŜŘƳŞƴȅŜƪŞƴǘ ǎȊǸƭŜǘŜǘǘ ŀ ¢I9[Σ ŀƳŜƭȅ ŦłȊƛǎǾŜȊŞǊŜƭǘ ǊŀŘŀǊƻƪŀǘ 
ƘŀǎȊƴłƭ ŀ ŎŞƭƻƪ ŦŜƭŘŜǊƝǘŞǎŞǊŜ Şǎ ŀ ƭŞȊŜǊ ǎǳƎłǊ ƛǊłƴȅƝǘłǎłǊŀΦ ! ¢I9[ ǾƛǎȊƻƴȅƭŀƎ ƪƛǎ 
ƘŀǘƽǘłǾƻƭǎłƎǵ ŜǎȊƪǀȊΣ ŀ ǾŞŘŜƴŘǃ ǘŜǊǸƭŜǘ ƘŀǘłǊłƴ ƪŜƭƭ ǘŜƭŜǇƝǘŜƴƛΣ ǎȊŜƳōŜƴ Ƴłǎ 
ƴŀƎȅƻōō ƘŀǘƽǘłǾƻƭǎłƎǵ ǾŞŘŜƭƳƛ ǊŜƴŘǎȊŜǊŜƪƪŜƭΦ Ƴƛƴǘ ǇŞƭŘłǳƭ ŀ {!a ό{ǳǊŦŀŎŜ ǘƻ !ƛǊ 
Missile). 

 
CŜƧƭŜǘǘ ǘŀƪǘƛƪŀƛ ƭŞȊŜǊ ό¢ƘŜ ŀŘǾŀƴŎŜŘ ǘŀŎǘƛŎŀƭ ƭŀǎŜǊύ ό!¢[ύ 

 
!Ȋ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪ ƪŀǘƻƴŀƛ ǇǊƻƎǊŀƳƧŀ ƻƭȅŀƴ ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ƭŞȊŜǊŦŜƎȅǾŜǊ 

ƪƛŦŜƧƭŜǎȊǘŞǎŞǊŜΣ ŀƳŜƭȅ ŜƭŦŞǊ ŜƎȅ ±-нн ƪŞǘǊƻǘƻǊƻǎ ƪƻƴǾŜǊǘƛǇƭłƴƻƴ ǾŀƎȅ ŜƎȅ /-130 
ǊŜǇǸƭǃƎŞǇŜƴΦ ! ƭŞȊŜǊ ŀȊ !ƛǊōƻƴŜ [ŀǎŜǊ ǘƻǾłōōŦŜƧƭŜǎȊǘŞǎŜΣ ƘŀǘƽǘłǾƻƭǎłƎłǘ нл ƪƳ-re 
ǘŜǊǾŜȊƛƪΦ Iŀǘłǎƻǎŀƴ ŀƭƪŀƭƳŀȊƘŀǘƽ ŎƛǊƪłƭƽ ǊŀƪŞǘłƪ Şǎ ƴŀƎȅƻōō ǘǸȊŞǊǎŞƎƛ 
ƭǀǾŜŘŞƪŜƪƪŜƭ ǎȊŜƳōŜƴΦ ! ƭŞȊŜǊ a² ǘŜƭƧŜǎƝǘƳŞƴȅǼ ƻȄƛƎŞƴ ƛƻƴƛŘ ό/hLbύ ǘƝǇǳǎǵΦώ36]  
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! ǊŜƴŘǎȊŜǊǘ ǘǀōōǎȊǀǊ ǘŜǎȊǘŜƭǘŞƪΣ ƘŀǊŎƛ ŀƭƪŀƭƳŀȊłǎǊŀ ƳŞƎ ƴŜƳ łƭƭ ƪŞǎȊŜƴΦ ! 
ōŜǊŜƴŘŜȊŞǎ ƴŀƎȅ ƳŞǊŜǘŜΣ ƽǊƛłǎƛ ŜƴŜǊƎƛŀ ǎȊǸƪǎŞƎƭŜǘŜΣ Şǎ ŀƴƴŀƪ ŀƭŀŎǎƻƴȅ Ŧƻƪǵ 
ƘŀǎȊƴƻǎƝǘłǎŀΣ ƪƛǎ ƘŀǘƽǘłǾƻƭǎłƎŀ ƳƛƴŘ ƪƛƪǸǎȊǀōǀƭŜƴŘǃ ǇǊƻōƭŞƳŀΣ ƳŜƭȅŜƪŜǘ ŀ ƴŀƎȅ 
ŜƴŜǊƎƛłƧǵ ǎȊƛƭłǊŘǘŜǎǘ ƭŞzerek kifejleǎȊǘŞǎŞǾŜƭ ǘŜǊǾŜȊƴŜƪ ƳŜƎƻƭŘŀƴƛΦώнф] 
 
! ƭŞȊŜǊ ŦŜƎȅǾŜǊŜƪ ŀƭƪŀƭƳŀȊłǎŀ ƴŀǇƧŀƛƴƪōŀƴ ƳłǊ ŜƭŞǊƘŜǘǃ ǘŜŎƘƴƻƭƽƎƛŀΣ ŘŜ ŀ ƧǀǾǃ 
ǘǳŘƻƳłƴȅƻǎ ŦŜƭŦŜŘŜȊŞǎŜƛ ǘƻǾłōō ƴǀǾŜƭƘŜǘƛƪ ƳŀƧŘ ƧŜƭŜƴǘǃǎŞƎŞǘ ŀ ƪŀǘƻƴŀƛ 
ŀƭƪŀƭƳŀȊłǎƻƪ ǘŜǊŞƴ WŜƭŜƴƭŜƎ ŀ ƪƛƴŜǘƛƪǳǎ ŜƴŜǊƎƛłƧǵ ŦŜƎȅǾŜǊŜƪŜǘ ƳŞƎ ƴŜƳ Ǿłƭǘƻǘǘŀ ƭŜ 
ŜȊ ŀ ƳƻŘŜǊƴ ǘŜŎƘƴƻƭƽƎƛŀΦ ¢ŀƪǘƛƪŀƛ Şǎ ƘŀǊŎłǎȊŀǘƛ ǎȊƛƴǘǼ ƳǼǾŜƭŜǘŜƪ ǎƛƪŜǊŜǎ 
ƳŜƎǾƝǾłǎłǘ ƳłǊ Ƴŀ ŜƭǃǎŜƎƝǘƛ ŀ ƭŞȊŜǊ ŦŜƎȅǾŜǊŜƪ ŀƭƪŀƭƳŀȊłǎŀΣ ŜƭǎǃǎƻǊōŀƴ ŀȊ 
ŜƭƭŜƴǎŞƎŜǎ ǊŀƪŞǘłƪ ŜƭƭŜƴƛ ǾŞŘŜƪŜȊŞǎ ǘŜƪƛƴǘŜǘŞōŜƴΦ 
 
mǎǎȊŜŦƻƎƭŀƭƽ 

 
!Ȋ ƛǊłƴȅƝǘƻǘǘ ŜƴŜǊƎƛłƧǵ ŦŜƎȅǾŜǊŜƪ ŀ ƳƻŘŜǊƴ ƪƻǊ ŜǎȊƪǀȊŜƛΣ ŀ ǘǳŘƻƳłƴȅƻǎ 

ŦŜƭŦŜŘŜȊŞǎŜƪƪŜƭ ǇłǊƘǳȊŀƳƻǎŀƴ ŦƻƭȅŀƳŀǘƻǎŀƴ ǘǀƪŞƭŜǘŜǎŜŘƴŜƪ ƛƭƭŜǘǾŜ ǵƧ ŦŜƎȅǾŜǊŦŀƧǘłƪ 
ƧŜƭŜƴƘŜǘƴŜƪ ƳŜƎΦ bŀƎȅ ŜƭǃƴȅǸƪΣ ƘƻƎȅ ǘǀōōǎŞƎǸƪōŜƴ ǎƪłƭłȊƘŀǘƽ ŀ ƘŀǘłǎǳƪΣ ŀȊ 
ƛǊǊƛǘłƭƽ ƪŜƭƭŜƳŜǘƭŜƴ Ƙŀǘłǎǘƽƭ ŀ ƴŀƎȅ ŜƴŜǊƎƛłƧǵ łǘŞƎŜǘǃ ƭŞȊŜǊŜƪƛƎΦ 9Ȋ ŀ ŦŜƭƘŀǎȊƴłƭłǎƛ 
ǘŜǊǸƭŜǘŜƪ ǎȊŞƭŜǎ ǎƪłƭłƧłǘ ǘŜǎȊƛ ƭŜƘŜǘǃǾŞΦ ! ƴŜƳ Ƙŀƭłƭƻǎ ŦŜƎȅǾŜǊŜƪ  ƭŜƘŜǘǃǎŞƎŜǘ 
ōƛȊǘƻǎƝǘŀƴŀƪ ŀ ǇŀǊŀƴŎǎƴƻƪƻƪΣ ƪŀǘƻƴłƪ ǎȊłƳłǊŀ ŀ ƘłōƻǊǵǎ Şǎ ƴŜƳ ƘłōƻǊǵǎ ƪŀǘƻƴŀƛ 
ƳǼǾŜƭŜǘŜƪ ǾŞƎǊŜƘŀƧǘłǎŀ ǎƻǊłƴ ŀƳƛƪƻǊ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŦŜƎȅǾŜǊŜƪ ŀƭƪŀƭƳŀȊłǎŀ 
ǾŀƭŀƳƛƭȅŜƴ ƻƪƴłƭ ŦƻƎǾŀ ƴŜƳ ƭŜƘŜǘǎŞƎŜǎΣ ƪŀǘƻƴŀƛƭŀƎ ƴŜƳ ƛƴŘƻƪƻƭǘΣ ƴŜƳ ŎŞƭǎȊŜǊǼΣ 
ǾŀƎȅ ŀƭƪŀƭƳŀȊłǎǳƪ ǘǵƭȊƻǘǘ ƳŞǊǘŞƪǼ ƭŜƴƴŜΦ 

! ƴŀƎȅ ŜƴŜǊƎƛłƧǵ ǊłŘƛƽŦǊŜƪǾŜƴŎƛłǎ ŦŜƎȅǾŜǊŜƪǊŜ ƧŜƭƭŜƳȊǃΣ ƘƻƎȅ Ƙŀǘłǎłǘ ǎȊƛƴǘŜ 
ƪƛȊłǊƽƭŀƎ ŀȊ ŜƭŜƪǘǊƻƳƻǎ ōŜǊŜƴŘŜȊŞǎŜƪǊŜ ŦŜƧǘƛ ƪƛΦ !Ȋ ŜƭŜƪǘǊƻƴƛƪŀƛ ōŜǊŜƴŘŜȊŞǎŜƪǊŜ 
ƴŞȊǾŜ ǾƛǎǎȊŀŦƻǊŘƝǘƘŀǘŀǘƭŀƴ ƪłǊƻǎƻŘłǎƻƪŀǘ ƻƪƻȊΦ !Ȋ ƛƭȅŜƴ ŦŜƎȅǾŜǊǘ ƘŀǎȊƴłƭƽ 
ǘłƳŀŘƽƴŀƪ ƴƛƴŎǎŜƴ ǎȊǸƪǎŞƎŜ ŀǊǊŀΣ ƘƻƎȅ ƛǎƳŜǊƧŜ ǘłƳŀŘƻǘǘ ǊŜƴŘǎȊŜǊǘΣ ŀ Ƙŀǘłǎ 
ǾƛǎǎȊŀŦƻǊŘƝǘƘŀǘŀǘƭŀƴΣ ŀƪƪƻǊ ƛǎ ƪłǊǘ ƻƪƻȊƴŀƪ ŀ ŎŞƭǊŜƴŘǎȊŜǊōŜƴΣ Ƙŀ ŀȊƻƪ ƴŜƳ 
ƳǼƪǀŘƴŜƪ όƪƛƪŀǇŎǎƻƭǘ łƭƭŀǇƻǘōŀƴ ǾŀƴƴŀƪΣ ǾŀƎȅ łǊŀƳǘŀƭŀƴƝǘƻǘǘŀƪύ 

9ȊŜƪƴŜƪ ŀ ŦŜƎȅǾŜǊŜƪƴŜƪ ŀ ǎȊŞƭŜǎƪǀǊǼ ŀƭƪŀƭƳŀȊłǎłǘ Ƴŀ ƳŞƎ ŀ ōƻƴȅƻƭǳƭǘ 
ŦŜƭŞǇƝǘŞǎǸƪ ƎłǘƻƭƧŀΣ ƳŞƎ ƴŜƳ ƳǼƪǀŘƴŜƪ ƳƛƴŘŜƴ ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘ ƳŜƎōƝȊƘŀǘƽŀƴΣ 
ƭŜƎŀƭłōōƛǎ ŀ ƪƛƴŜǘƛƪǳǎ ŜƴŜǊƎƛłǘ ƘŀǎȊƴłƭƽΣ ƘŀƎȅƻƳłƴȅƻǎ ŦŜgyverekkel szemben. Az 
9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪ ǊŀƪŞǘŀ ǾŞŘŜƭƳƛ ǎǘǊŀǘŞƎƛłƧŀ ƛǎ ƳŞƎ ŀ ƘŀƎȅƻƳłƴȅƻǎ ƪƛƴŜǘƛƪǳǎ 
ǘǀƭǘŜǘŜǘ ƘƻǊŘƻȊƽ ǊŀƪŞǘłƪ ƘŀǎȊƴłƭŀǘłǘ ǊŞǎȊŜǊƝǘƛ ŜƭǃƴȅōŜƴΦ 

!Ȋ ŜƭƪǀǾŜǘƪŜȊǃ ŞǾŜƪōŜƴ ŀȊ ƛǊłƴȅƝǘƻǘǘ ŜƴŜǊƎƛłƧǵ ŦŜƎȅǾŜǊŜƪ ŀƭƪŀƭƳŀȊłǎłƴŀƪ 
ƧŜƭŜƴǘǃǎŞƎŜ ǘƻǾłōō ƴǀǾŜƪǎȊƛƪ ƳŀƧŘΦ !Ȋ ƛƴŦƻǊƳłŎƛƽǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊłƪ ŦƻƭȅŀƳŀǘƻǎ 
ǘŞǊƘƽŘƝǘłǎłǾŀƭΣ ŀ ƪŀǘƻƴŀƛ ǾŜȊŜǘŞǎƛ ǇƻƴǘƻƪΣ ƛƭƭŜǘǾŜ ŀ ƘŀǊŎƳŜȊǃ ƛƴŦƻǊƳŀǘƛȊłƭƽŘłǎłǾŀƭ 
ƽǊƛłǎƛ ƳŞǊǘŞƪōŜƴ ƳŜƎƴǃǘǘ ŀ ƪŀǘƻƴŀƛ ǾŜȊŜǘŞǎƛ ς ƛǊłƴȅƝǘłǎƛ ǊŜƴŘǎȊŜǊŜƪ ǎŞǊǸƭŞƪŜƴȅǎŞƎŜ 
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ŜƎȅ ŜǎŜǘƭŜƎŜǎ ƛƳǇǳƭȊǳǎ ƧŜƭƭŜƎǼ ǘłƳŀŘłǎǎŀƭ ǎȊŜƳōŜƴΦ 9Ǝȅ ƛƭȅŜƴ ƧŜƭƭŜƎǼ ǘłƳŀŘłǎǎŀƭ 
ǎȊŜƳōŜƴƛ ǾŞŘŜƪŜȊŞǎ ƪǀƭǘǎŞƎŜǎ Şǎ ǘŜƭƧŜǎ ƳŞǊǘŞƪōŜƴ ƴŜƳ ƛǎ ȊłǊƘŀǘƧŀ ƪƛ ŀ 
ǊŜƴŘǎȊŜǊŜƭŜƳŜƪ ǎŞǊǸƭŞǎŞǘΦ ±ŞƭŜƳŞƴȅŜƳ ǎȊŜǊƛƴǘ ŀ ŦŜƴǘƛŜƪ ŀƭŀǇƧłƴ ƪƛƧŜƭŜƴǘƘŜǘǃΣ ƘƻƎȅ 
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NYIKES ½ƻƭǘłƴΥ ! αbŀƎȅ !ŘŀǘέΣ Ƴƛƴǘ ŀ ƭŞǘŦƻƴǘƻǎǎłƎǵ ǊŜƴŘǎȊŜǊŜƪ ǊŞǎȊŜ 

 
Absztrakt 
 
bŀǇƧŀƛƴƪ ƛƴŦƻǊƳłŎƛƽ ƳŜƴƴȅƛǎŞƎŜ Şǎ ŀƴƴŀƪ ǎȊǸƪǎŞƎƭŜǘŜ ƽǊƛłǎƛ ƳŞǊǘŞƪōŜƴ ƴǀǾŜƪǎȊƛƪΣ 
ŀȊ ŞǾŜƪ ŀƭŀǘǘ ƳŜƎǎƻƪǎȊƻǊƻȊƽŘƛƪΦ ! ƪǊƛǘƛƪǳǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ ōƛȊǘƻǎƝǘƧŀ ŀȊ łƭƭŀƳ Şǎ 
ǇƻƭƎłǊŀƛ ƧƽƭŞǘŞǘΦ ! ƳƛƴŘŜƴƴŀǇƛ ŘǀƴǘŞǎƘƻȊŀǘŀƭƻƪΣ ŜƎȅǊŜ ǘǀōō Şǎ ƪǸƭǀƴōǀȊǃ 
ƛƴŦƻǊƳłŎƛƽǘ ƛƎŞƴȅŜƭƴŜƪΦ ! ǇǳōƭƛƪłŎƛƽōŀƴ ŀ .ƛƎ 5ŀǘŀ Şǎ ŀ ƪǊƛǘƛƪǳǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ 
ƪŀǇŎǎƻƭŀǘŀ ƪŜǊǸƭ ōŜƳǳǘŀǘłǎǊŀΦ !Ȋ ŜƭƳǵƭǘ ƛŘǃǎȊŀƪōŀƴ ŀ .ƛƎ 5ŀǘŀ ƳŜƎƧŜƭŜƴŞǎŜ Şǎ 
ŀƭƪŀƭƳŀȊłǎŀ ƴŀƎȅ ƘŀƴƎǎǵƭȅǘ ƪŀǇƻǘǘΦ ! ǇǳōƭƛƪłŎƛƽ ōŜƳǳǘŀǘƧŀ ŀ .ƛƎ 5ŀǘŀ ƧŜƭŜƴǎŞƎŜǘΣ 
ŦƻƎŀƭƳƛ Şǎ ƎȅŀƪƻǊƭŀǘƛ ǎȊƛƴǘŜƴΦ .ŜƳǳǘŀǘłǎǊŀ ƪŜǊǸƭ ŀ .ƛƎ 5ŀǘŀ ǘǀǊǘŞƴŜǘŜΦ 
aŜƎǾƛȊǎƎłƭłǎǊŀ ƪŜǊǸƭ ŀȊ ŀƭƪŀƭƳŀȊłǎłƴŀƪ ŦŜƭǘŞǘŜƭŜƛ Şǎ ƭŜƘŜǘǃǎŞƎŜƛΣ ƳŜƭȅ ŀȊ 
ŜƭƪǀǾŜǘƪŜȊŜƴŘǃ ƛŘǃǎȊŀƪ ƎŀȊŘŀǎłƎƛ ƴǀǾŜƪŜŘŞǎŞǘ ŦƻƎƧŀ ǎȊƻƭƎłƭƴƛΦ .ŜƳǳǘŀǘłǎǊŀ ƪŜǊǸl a 
5ƛƎƛǘłƭƛǎ bŜƳȊŜǘƛ CŜƧƭŜǎȊǘŞǎŜƛ tǊƻƎǊŀƳΣ ŀƳƛ aŀƎȅŀǊƻǊǎȊłƎ ƪƻǊƳłƴȅȊŀǘŀ Şǎ ŀȊ 
9ǳǊƽǇŀƛ ¦ƴƛƽ ŦƛƴŀƴǎȊƝǊƻȊłǎłōŀƴ ƭŞǘǊŜƧǀǾǃ ŦŜƧƭŜǎȊǘŞǎΣ ŀƳŜƭȅ ŀ ƳŀƎȅŀǊ ǘłǊǎŀŘŀƭƻƳ 
ƧƽƭŞǘŞǘ ƴǀǾŜƭǃ ōŜǊǳƘłȊłǎΣ ƳŜƭȅƴŜƪ ŀƭƪŀƭƳŀȊłǎłǾŀƭ ŀ .ƛƎ 5ŀǘŀ ƳƛƴŘŜƴƪƛ ǎȊłƳłǊŀ 
ƪǀƴƴȅŜōōŜƴ ŜƭŞǊƘŜǘǃ ŘƛƎƛǘłƭƛǎ ǎȊƻƭƎłƭǘŀǘłǎ ƭŜƘŜǘΦ aŜƎǾƛȊǎƎłƭłǎǊŀ ƪŜǊǸƭ .ƛƎ 5ŀǘŀ 
ƪƻŎƪłȊŀǘƛ ŀ ōƛȊǘƻƴǎłƎƛ ǘŞƴȅŜȊǃƛΣ ƳŜƭȅŜƪ ŜƭŜƴƎŜŘƘŜǘŜǘƭŜƴŜƪ ŀ ƪǊƛǘƛƪǳǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ 
ǾŞŘŜƭŜƳŞƴŜƪΣ Şǎ ŀ ǎȊŜƳŞƭȅŜǎ ŀŘŀǘƻƪ ǾŞŘŜƭƳŞƴŜƪ ƘŀǘŞƪƻƴȅ ōƛȊǘƻǎƝǘłǎłƘƻȊ. 
 
Abstract 
 
In the article the writer shows the connection between Big Data and Critical 
Infrastructure. He deals with the history of Big Data, the possible use of it, which 
supports the near real time economic growth. 

Kulcsszavak: .ƛƎ 5ŀǘŀΣ ƴŀƎȅ ŀŘŀǘΣ ŀŘŀǘǾŀƎȅƻƴΣ ŀŘŀǘŦŜƭƘŀƭƳƻȊłǎΣ п± ƳƻŘŜƭƭΣ 
adatgyǼƧǘŞǎΣ ŀŘŀǘŦŜƭŘƻƭƎƻȊłǎΣ ŀŘŀǘƪŜȊŜƭŞǎΣ ŀŘŀǘǾŀƎȅƻƴ-ƎŀȊŘłƭƪƻŘłǎΣ ǎƳŀǊǘ ŎƛǘȅΣ 
ƻƪƻǎ ǾłǊƻǎΣ 5ƛƎƛǘłƭƛǎ bŜƳȊŜǘƛ CŜƧƭŜǎȊǘŞǎƛ tǊƻƎǊŀƳΣ ǎȊǳǇŜǊƎȅƻǊǎ ƛƴǘŜǊƴŜǘΣ ŘƛƎƛǘłƭƛǎ 
ƪǀȊǀǎǎŞƎΣ ŘƛƎƛǘłƭƛǎ ƎŀȊŘŀǎłƎΣ 9-ƪǀȊƛƎŀȊƎŀǘłǎΣ ŘƛƎƛǘłƭƛǎ ƪƻƳǇŜǘŜƴŎƛŀΣ bŜƳȊŜǘƛ 
5ƛƎƛǘłƭƛǎ YǀȊƳǼ 

 
1. Mi az a Big Data? 
 

!Ȋ ƛǇŀǊƛ ǘłǊǎŀŘŀƭƳŀǘ ŀ ··Φ ǎȊłȊŀŘ ǾŞƎŞƴ ŦŜƭǾłƭǘƻǘǘŀ ŀȊ ƛƴŦƻǊƳłŎƛƽǎΣ ǘǳŘłǎŀƭŀǇǵ 
ǘłǊǎŀŘŀƭƻƳΦ 9Ȋ ŀ ǾłƭǘƻȊłǎ ƧŜƭŜƴǘǃǎŜƴ łǘŀƭŀƪƝǘƻǘǘŀ ŀ ƳƛƴŘŜƴƴŀǇƧŀƛƴƪŀǘΦ ! ǊŜƴƎŜǘŜƎ 
ŘƛƎƛǘłƭƛǎ ŜǎȊƪǀȊ ƘŀǎȊƴłƭŀǘ ŀ 90-es ŞǾŜƪǘǃƭ ƪŜȊŘǃŘǃŜƴΣ ŜƎȅǊŜ ǘǀōō Şǎ ǘǀōō ŘƛƎƛǘłƭis 
ŀŘŀǘ ƎŜƴŜǊłƭƽŘłǎłǘΣ ŦŜƭƘŀƭƳƻȊƽŘłǎłǘ ŜǊŜŘƳŞƴȅŜȊǘŜΦ aŀƛ ǾƛƭłƎǳƴƪōŀƴ ƳłǊ ŀ 
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ǘŜǊŀōłƧǘ Şǎ ŀ ǇŜǘŀōłƧǘ ŦƻƎŀƭƳŀƪ ƭŀǎǎŀƴ ƘŞǘƪǀȊƴŀǇƛǾł ǾłƭǘŀƪΣ ǾłƭƴŀƪΦ !ƪƛ ŀȊ 
ƛƴŦƻǊƳłŎƛƽǎ ǘŜŎƘƴƻƭƽƎƛłǾŀƭ ŦƻƎƭŀƭƪƻȊƛƪΣ ŀƴƴŀƪ ƳłǊ ƴŜƳ ƛŘŜƎŜƴŜƪ ŀȊ ŜȄŀōłƧǘ Şǎ ŀ 
ȊŜǘǘŀōłƧǘ ŦƻƎŀƭƳŀƪΦ 9ȊŜƪ ƳłǊ ŀƪƪƻǊŀ ŀŘŀǘǘǀƳŜƎŜƪΣ ŀƳŜƭȅŜƪ ŦŜƭŘƻƭƎƻȊłǎŀΣ ǘłǊƻƭłǎŀ 
ƪƻƳƻƭȅ ƛƴŦǊŀǎǘǊǳƪǘǵǊłǘ Şǎ ŜǊǃŦƻǊǊłǎ-ōŜǾƻƴłǎǘ ƛƎŞƴȅŜƭΦ 9ȊŜƴ ŀŘŀǘǘǀƳŜƎŜƪΣ ƛƭƭŜǘǾŜ ŀ 
ƘƻȊȊł ƪŀǇŎǎƻƭƽŘƽ ǘŜǾŞƪŜƴȅǎŞƎŜƪ ǀǎǎȊŜŦƻƎƭŀƭƽ ŜƭƴŜǾŜȊŞǎŜƪŞƴ ƳŜƎƧŜƭŜƴǘ ŀ α.ƛƎ 
5ŀǘŀέfogalom, mely napjainkban egyre divatosabō ƪƛŦŜƧŜȊŞǎǎŞ ƪŜȊŘ ǾłƭƴƛΦ  

 
1.1 !Řŀǘŀƛƴƪ Şǎ ƳŞǊŜǘŜƛ 

 

!ƘƘƻȊΣ ƘƻƎȅ ŜȊŜƪƴŜƪ ŀȊ ƛǊŘŀǘƭŀƴ ŀŘŀǘ ǘǀƳŜƎŜƪƴŜƪ Ƨƻōōŀƴ ǎȊŜƳƭŞƭƘŜǘǃōōŜƪ 
ƭŜƎȅŜƴŜƪΣ ŀȊ ŀƭłōōƛŀƪōŀƴ ƴŞƘłƴȅ ǇŞƭŘłƴ ƪŜǊŜǎȊǘǸƭ ōŜƳǳǘŀǘłǎǊŀ ƪŜǊǸƭ ŀȊ ŀŘŀǘƻƪ 
ƳŜƴƴȅƛǎŞƎŜΦ 

¶ 9Ǝȅ ƎŞǇŜƭǘ ƻƭŘŀƭ ƳŜƎƪǀȊŜƭƝǘǃƭŜƎ ол ƪƛƭƻōłƧǘ adatot jelent. 

¶ Egy MP31-ŀǎ ȊŜƴŜǎȊłƳ р ƳŜƎŀōłƧǘƻǘ ƧŜƭŜƴǘΦ 

¶ 9Ǝȅ ƳƻȊƛŦƛƭƳ ƳŜƎƪǀȊŜƭƝǘƛ ŀȊ р ƎƛƎŀōłƧǘƻǘΦ 

¶ 9Ǝȅ ǘŜǊŀōłƧǘ ŀŘŀǘ ōŜŎǎƭŞǎŜƪ ǎȊŜǊƛƴǘ с Ƴƛƭƭƛƽ ƪǀƴȅǾ ǘłǊƻƭłǎłǘ ǘŜǎȊƛ ƭŜƘŜǘǃǾŞΦ 

¶ IƻƎȅƘŀ м ǇŜǘŀōłƧǘ ŀŘŀǘƻǘ 5±52-ƪǊŜ ƪŜƭƭŜƴŜ ƪƛƝǊƴƛΣ ŀƪƪƻǊ ǵƎȅ рр ŜƳŜƭŜǘƴȅƛ 

DVD-t ƪŜƭƭŜƴŜ ōŜǎȊŜǊŜȊƴƛ ƘƻȊȊłΦ 

¶ A 2003-ŀǎ ŜǎȊǘŜƴŘǃōŜƴ ŀ ǾƛƭłƎƻƴ ƪǀǊǸƭōŜƭǸƭ р ŜȄŀōłƧǘ ŀŘŀǘ ƪŜƭŜǘƪŜȊŜǘǘΦ 

¶ 9Ȋ ŀ ǎȊłƳ нлмм-ōŜƴ ƳłǊ мΦу ȊŜǘǘŀōłƧǘǊŀ ŜƳŜƭƪŜŘŜǘǘ ŀ ǾƛƭłƎ ŀŘŀǘǘŜǊƳŜƭŞǎŜ 

ǾƻƴŀǘƪƻȊłǎłōŀƴΦ 

! ǘƻǾłōōƛ ǇŞƭŘŀ ŜƭƎƻƴŘƻƭƪƻŘǘŀǘƽ Şǎ ƛƧŜǎȊǘǃ ŀ ƧǀǾǃǊŜ ƴŞȊǾŜΦ !Ȋ b{!3 łƭǘŀl a 
2013-ŀǎ ŞǾ ǾŞƎŞƴ łǘŀŘłǎǊŀ ƪŜǊǸƭǘ ǵƧ ŀŘŀǘƪǀȊǇƻƴǘ ¦ǘŀƘōŀƴ4 м ȅƻǘǘŀōłƧƴȅƛ ŀŘŀǘ 
ǘłǊƻƭłǎłǊŀ ŀƭƪŀƭƳŀǎΦ 
Az Intel5 ŎŞƎ нлмо-ŀǎ ŦŜƭƳŞǊŞǎŜ ŀƭŀǇƧłƴΣ ŀȊ ƛƴǘŜǊƴŜǘŜƴ ǇŜǊŎŜƴƪŞƴǘ спл ǘŜǊŀōłƧǘ ŀŘŀǘ 
ǘƻǾłōōƝǘƽŘƛƪΣ ŀƳŜƭȅ нлп Ƴƛƭƭƛƽ Ŝ-mail-ǘΣ ǘǀōō Ƴƛƴǘ о Ƴƛƭƭƛƽ ƪŜǊŜǎŞǎǘΣ с Ƴƛƭƭƛƽ 
CŀŎŜōƻƻƪ ōŜƧŜƎȅȊŞǎǘΣ ол ƽǊłƴȅƛ ǾƛŘŜƽ ŦŜƭǘǀƭǘŞǎǘ Şǎ мΣо Ƴƛƭƭƛƽ ǾƛŘŜƽ ƳŜƎƴŞȊŞǎŞǘ 

                                                      
1  atоΤ ŜƎȅ ǾŜǎȊǘŜǎŞƎŜǎ ǘǀƳǀǊƝǘŞǎŜƴ ŀƭŀǇǳƭƽΣ ȊŜƴŜ ǘłǊƻƭłǎłǊŀ ƘŀǎȊƴłƭǘ ŦłƧƭŦƻǊƳłǘǳƳΣ

 

2  DVD - α5ƛƎƛǘŀƭ ±ŜǊǎŀǘƛƭŜ 5ƛǎŎέΤ ŘƛƎƛǘłƭƛǎ ǎƻƪƻƭŘŀƭǵ ƭŜƳŜȊΣ ŀƳŜƭȅ ƪǀǊǸƭōŜƭǸƭ пΣт D. ŀŘŀǘƻǘ ƪŞǇŜǎŜƪ ǘłǊƻƭƴƛ ŜƎȅ ǊŞǘŜƎŜƴΣ
 

3  bŀǘƛƻƴŀƭ {ŜŎǳǊƛǘȅ !ƎŜƴŎȅ όbŜƳȊŜǘōƛȊǘƻƴǎłƎƛ «ƎȅƴǀƪǎŞƎύΤ ŀȊ !ƳŜǊƛƪŀƛ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪ ǊłŘƛƽŜƭŜƪǘǊƻƴƛƪŀƛ ƘƝǊǎȊŜǊȊǃ ǎȊŜǊǾŜȊŜǘŜΣ
 

4  !Ȋ !ƳŜǊƛƪŀƛ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪ прΦ łƭƭŀƳŀ
 

5  LƴǘŜƭ /ƻǊǇƻǊŀǘƛƻƴ ŜƎȅ ŜǊŜŘŜǘƛƭŜƎ ŀƳŜǊƛƪŀƛ ǾłƭƭŀƭŀǘΣ ƳŜƭȅ ƳłǊŀ ƴŜƳȊŜǘƪǀȊƛǾŞ ƴǃǘǘŜ ƪƛ ƳŀƎłǘΦ 9ƭǎǃǎƻǊōŀƴ ƳƛƪǊƻǇǊƻŎŜǎǎȊƻǊŀƛǊƽƭ ƛǎmert.
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jelent a YouTube6-ƻƴΣ ƛƭƭŜǘǾŜ рл ƎƛƎŀōłƧǘƴȅƛ ŀŘŀǘ ǘŜǊƳŜƭǃŘƛƪ ǇŜǊŎŜƴƪŞƴǘ ŀ [ŀǊƎŜ 
Hadron Collider7 ŜǎŜǘŞōŜƴΦ ώоϐ 
.ŜƭłǘƘŀǘƽΣ ƘƻƎȅ ŜȊ ŀ ǊŜƴƎŜǘŜƎ ŀŘŀǘ ƻƭȅŀƴ ǘŜƪƛƴǘŞƭȅǘ ǇŀǊŀƴŎǎƻƭƽΣ ƘƻƎȅ ŞǊŘŜƳōŜƴ ƛƭƭƛƪ 
vele foglalkozni. 
 
2. ! .ƛƎ 5ŀǘŀ ƧŜƭŜƴǎŞƎ 
 

!Ȋ ŞƭŜǘ ǘŜǊƳŞǎȊŜǘŜǎ ǾŜƭŜƧłǊƽƧŀΣ ƘƻƎȅ ƳƛƴŘƛƎ ǵƧ Şǎ ǵƧŀōō ŘƻƭƎƻƪŀǘ ƪŜƭƭ ƪƛǘŀƭłƭƴƛΣ 
ǾŀƎȅ ŞǇǇŜƴ ǊŞƎƛŜƪŜǘ łǘŦŀȊƻƴƝǊƻȊǾŀ ǵƧƴŀƪ ōŜłƭƭƝǘŀƴƛΦ !Ȋ ƛƴŦƻǊƳŀǘƛƪŀƛ ǇƛŀŎ ƛǎ 
ŜƭǃǎȊŜǊŜǘŜǘǘŜƭ Řƻō ōŜ ƪǀƴƴȅŜƴ ƳŜƎƧŜƎȅŜȊƘŜǘǃ ƪƛŦŜƧŜȊŞǎŜƪŜǘΣ ƳŜƭȅŜƪ ƳǀƎŞ ǘǊŜƴŘŜǘ 
Şǎ ǘŜǊƳŞǎȊŜǘŜǎŜƴ ǘŜǊƳŞƪŜǘΣ ǎȊƻƭƎłƭǘŀǘłǎǘ ƛǎ ǘłǊǎƝǘΦ YƻǊǳƴƪ ŜƎȅƛƪ ƛƭȅŜƴ ƘƝǾƽǎȊŀǾŀ ŀ 
Big Data ƭŜǘǘΣ ŀƳŜƭȅǊǃƭ ƴŜƳ ƪƛǎŜōō ŘƻƭƎƻǘ łƭƭƝǘŀƴŀƪ ŀ ǎȊŀƪŜƳōŜǊŜƪΣ ƳƛƴǘƘƻƎȅ ŜȊ ŀ 
ǘŜǊǸƭŜǘ ƭŜǎȊ ŀ нмΦ ǎȊłȊŀŘ ƻƭŀƧŀ. Azaz az adŀǘƻƪ ƳƛƴŞƭ ǘŜƭƧŜǎŜōō ƪǀǊǼ ǀǎǎȊŜƎȅǼƧǘŞǎŜΣ 
ǎǘǊǳƪǘǳǊłƭłǎŀ Şǎ ŜƭŜƳȊŞǎŜ ŦƻƎƧŀ ƳŜƎƘŀǘłǊƻȊƴƛ Şǎ ŜƭǃǊŜ Ǿƛƴƴƛ ŀ ǾƛƭłƎ ƎŀȊŘŀǎłƎłǘΦ 
A Big Data ŘŜŦƛƴƝŎƛƽƧŀ ǳƎȅŀƴ ƴŜƳ ƪǊƛǎǘłƭȅƻǎƻŘƻǘǘ ƪƛΣ ŘŜ ŀȊ ŜƭŦƻƎŀŘƘŀǘƽΣ ƘƻƎȅ ŀ 
ǾƛƭłƎōŀƴ ŜƎȅǊŜ ƴŀƎȅƻōō ƳŜƴƴȅƛǎŞƎōŜƴ Şǎ ŜƎȅǊŜ ǾłƭǘƻȊŀǘƻǎŀōō ŦƻǊƳłōŀƴ ŦŜƭƭŜƭƘŜǘǃ 
ƪƻƳǇƭŜȄ ŀŘŀǘǘǀƳŜƎŜƪ ƳƽŘǎȊŜǊŜǎ ōŜƎȅǼƧǘŞǎŞǘΣ ŀƴŀƭƛȊłƭłǎłǘ ƪŜƭƭ ŞǊǘŜƴƛ ŀƭŀǘǘŀΦ !Ȋ 
ŜƭŜƳȊŞǎƛ ŦƻƭȅŀƳŀǘ ǾŞƎŞƴ ƻƭȅŀƴ ƪǀǾŜǘƪŜȊǘŜǘŞǎŜƪǊŜ ƧǳǘƘŀǘƴŀƪ ŀ ƪŀǇƻǘǘ 
ƛƴŦƻǊƳłŎƛƽƪōƽƭ ŀ ŘǀƴǘŞǎƘƻȊƽƪΣ ŀƳŜƭȅŜƪƪŜƭ ƴŀƎȅƻōō ǸȊƭŜǘƛ ŞǊǘŞƪŜǘ ƪŞǇŜǎŜƪ 
felmutatni, minǘ ŀōōŀƴ ŀȊ ŜǎŜǘōŜƴΣ ŀƳƛƪƻǊ ƴŜƳ ƘŀǎȊƴłƭƴŀƪ ōƛƎ ŘŀǘłƘƻȊ ƪǀǘƘŜǘǃ 
ƳƽŘǎȊŜǊŜƪŜǘΦ ώсϐ 
A αōƛƎέ ŀȊǘ ƧŜƭŜƴǘƛΣ ƘƻƎȅ ƴŀƎȅƻƴ ǎƻƪ ŀŘŀǘōƽƭ łƭƭƽ ŀŘŀǘōłȊƛǎ ǾŀƎȅ ŀŘŀǘƪŞǎȊƭŜǘΦ hƭȅŀƴ 
ǎƻƪōƽƭΣ ƘƻƎȅ ŀȊǘ ƳłǊ ƴŜƘŞȊ ŀ ƳŜƎǎȊƻƪƻǘǘΣ łƭǘŀƭłƴƻǎŀƴ ǊŜƴŘŜƭƪŜȊŞǎǊŜ łƭƭƽ ŀŘŀǘōłȊƛǎ-
ƪŜȊŜƭǃŀƭƪŀƭƳŀȊłǎƻƪƪŀƭ ƳŀƴƛǇǳƭłƭƴƛΦ jǊƛłǎƛ ŀŘŀǘǘǀƳŜƎΣ ŀƳŜƭȅƴŜƪ ƪŜȊŜƭŞǎŜ 
όƭŞǘǊŜƘƻȊłǎŀΣ ǘłǊƻƭłǎŀΣ ŦŜƭŘƻƭƎƻȊłǎŀΣ ǘƻǾłōōƝǘłǎŀΣ ƭŜƪŞǊŘŜȊŞǎŜ ǎǘōΦύ ŀ ǘŜŎƘƴƛƪŀƛ 
ƭŜƘŜǘǃǎŞƎŜƪ ƘŀǘłǊłǘ ŦŜǎȊŜƎŜǘƛΦ  
A Big Data ƧŜƭŜƴǎŞƎŜǘ ŀ ƪǀǾŜǘƪŜȊǃƪŞǇǇŜƴ ƝǊƘŀǘƧǳƪ ƭŜΥ ƘŀǘŀƭƳŀǎΣ ƴŀƎȅŦƻƪǵ 
ǾłƭǘƻȊŀǘƻǎǎłƎƎŀƭ Şǎ ƪƻƳǇƭŜȄƛǘłǎǎŀƭ ƧŜƭƭŜƳŜȊƘŜǘǃΣ ƎȅƻǊǎŀƴ ƪŜƭŜǘƪŜȊǃ Şǎ ǎȊŀǇƻǊƻŘƽ 
ŀŘŀǘǘǀƳŜƎŜƪ ƳŜƎƧŜƭŜƴŞǎŜΣ ŀƳŜƭȅƴŜƪ ƘŀǎȊƴƻǎƝǘłǎłǊŀ ƪŜǾŞǎ ƛŘǃ łƭƭ ǊŜƴŘŜƭƪŜȊŞǎǊŜΦ ώтϐ 
 
 
 
 
 

                                                      
6  Yƻǳ¢ǳōŜΤ ŜƎȅ ǾƛŘŜƽƳŜƎƻǎȊǘƽ ǿŜōƭŀǇΣ ŀƘƻƭ ŀ ŦŜƭƘŀǎȊƴłƭƽƪ ǾƛŘŜƻƪƭƛǇŜƪŜǘ ǘǀƭǘƘŜǘƴŜƪ ŦŜƭ Şǎ ƴŞȊƘŜǘƴŜƪ ƳŜƎ

 

7  [ŀǊƎŜ IŀŘǊƻƴ /ƻƭƭƛŘŜǊΤ bŀƎȅ ƘŀŘǊƻƴǸǘƪǀȊǘŜǘǃ ŀ /9wb нллу-ōŀƴ łǘŀŘƻǘǘ ǊŞǎȊŜŎǎƪŜƎȅƻǊǎƝǘƽƧŀ Şǎ ǸǘƪǀȊǘŜǘǃƎȅǼǊǼƧŜ
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2.1 A 4V modell 
 

Sokkal ǘǀōō ŀŘŀǘ ƭŞǘŜȊƛƪ ƴŀǇƧŀƛƴƪōŀƴΣ Ƴƛƴǘ ƴŞƘłƴȅ ŞǾǾŜƭ ŜȊŜƭǃǘǘΣ Şǎ ŎŞƭƭł Ǿłƭǘ 
Ŝ ƪǸƭǀƴŦŞƭŜ ŦƻǊǊłǎƻƪōƽƭ ǎȊłǊƳŀȊƽ ŀŘŀǘƘŀƭƳŀȊƻƪ ǀǎǎȊŜǎƝǘŞǎŜΣ ǎȊƛƴǘŜǘƛȊłƭłǎŀΣ 
ƳŞƎƘƻȊȊł ŀ ƧƻōōΣ ǎƛƪŜǊŜǎŜōō ǸȊƭŜǘƛ ŘǀƴǘŞǎŜƪ ƳŜƎƘƻȊŀǘŀƭŀ ŞǊŘŜƪŞōŜƴΦ 
α±ƻƭǳƳŜέ - ŀȊ ƛƴŦƻǊƳłŎƛƽ ƳŜƴƴȅƛǎŞƎŜΦ !Ȋ ŀŘŀǘƻƪ ƳŜƴƴȅƛǎŞƎŜ ƴŀǇƧŀƛƴƪǊŀ Ǿŀƭƽōŀƴ 
ǎƻƪƪƻƭƽ ƳŞǊŜǘŜƪŜǘ ǀƭǘǀǘǘΦ 
α±ŀǊƛŜǘȅέ - ŀȊ ŀŘŀǘƻƪ ǎƻƪŦŞƭŜǎŞƎŜΣ ǾłƭǘƻȊŀǘƻǎǎłƎŀΦ ! ƪǀȊǀǎǎŞƎƛ ƳŞŘƛŀ Ŏǎŀƪ ŜƎȅ ǊŞǎȊŜ 
a Big Data-ƴŀƪΣ ōłǊ ƪŞǘǎŞƎƪƝǾǸƭ ƧŜƭŜƴǘǃǎ ǊŞǎȊŜΦ LŘŜ ǎƻǊƻƭƘŀǘƽŀƪ ƳŞƎ ŀ ǾƛǎŜƭƪŜŘŞǎǘŀƴƛ 
όŦƻƎȅŀǎȊǘƽƛ ƳŀƎŀǘŀǊǘłǎǎŀƭ ƪŀǇŎǎƻƭŀǘƻǎύ ŀŘŀǘƘŀƭƳŀȊƻƪΣ ŀ ǘǊŀƴȊŀƪŎƛƽǎ ŀŘŀǘƻƪΣ ŀ 
ǾƛŘŜƽƪΣ ŀ ŦŞƴȅƪŞǇŜƪΣ ŀ Dt{ ŀŘŀǘƻƪΣ ŀ ƘŀƴƎŦŜƭǾŞǘŜƭŜƪ ǎǘōΦ 
α±ŜƭƻŎƛǘȅέ - ŀȊ ŀŘŀǘƻƪ ǘŜǊƧŜŘŞǎƛ ǎŜōŜǎǎŞƎŜΦ !Ȋ ŀŘŀǘƻƪƘƻȊ Ǿŀƭƽ ƘƻȊȊłŦŞǊŞǎ Şǎ ŀȊ 
ŀŘŀǘŜƭŜƳȊŞǎ ǎŜōŜǎǎŞƎŜ ƴŀƎȅƻƴ ƳŜƎǳƎǊƻǘǘΣ ƭŜƘŜǘǃǾŞ ǘŞǾŜ ŜȊȊŜƭ ŀȊ ǵƴΦ ǎǘreaming 
ŀŘŀǘƻƪ όŀŘŀǘŦƻƭȅŀƳƻƪύ ŜƭŜƳȊŞǎŞǘΦ 
α±ŜǊŀŎƛǘȅέ - !Ȋ ŀŘŀǘƻƪ ŞǊǾŞƴȅŜǎǎŞƎŜΦ ! ŦŜƴǘƛŜƪ ŜƎȅƛƪŜ ǎŜƳ ŞǊ ǎŜƳƳƛǘΣ Ƙŀ ŀȊ 
ŀŘŀǘƻƪŀǘ ƴŜƳ ǎƛƪŜǊǸƭ Ǿŀƭƽǎ ƛŘǃōŜƴΣ ŀ Ǿłƭƭŀƭŀǘƻƪ ǎȊłƳłǊŀ ŀȊ ǸȊƭŜǘƛ ŘǀƴǘŞǎŜƪŜǘ ǎŜƎƝǘǃ 
ƳƽŘƻƴ ƛƴǘŜƎǊłƭƴƛ Şǎ ǎȊƛƴǘŜǘƛȊłƭƴƛΦ ώуϐ 
 
3. A Big Data kiŀƪƴłȊłǎłƘƻȊ ǎȊǸƪǎŞƎŜǎ ŦŜƭǘŞǘŜƭŜƪ 
 
!ŘŀǘƎȅǼƧǘŞǎΥ 9Ǝȅ ƛƴǘŞȊƳŞƴȅ ƪǸƭǀƴōǀȊǃ ŀŘŀǘŦƻǊǊłǎƻƪōƽƭ ƎȅǼƧǘƛ ǀǎǎȊŜ ŀȊ ŀŘŀǘƻƪŀǘΣ 
ŀƳŜƭȅŜƪŜǘ ŀȊǘłƴ ƳŀǎǎȊƝǾŀƴ ǇłǊƘǳȊŀƳƻǎƝǘƻǘǘ ǊŜƴŘǎȊŜǊŜƪ ǎŜƎƝǘǎŞƎŞǾŜƭ - gyakran 
grid8 ǘŜŎƘƴƻƭƽƎƛŀ ŀƭƪŀƭƳŀȊłǎłǾŀƭ - ƻǎȊǘ ǎȊŞǘΤ ƳƛƴŘŜƴ ŜƎȅŜǎ ŎǎƻƳƽǇƻƴt az adatok 
ŜƎȅ ǊŞǎȊƘŀƭƳŀȊłǘ ŘƻƭƎƻȊȊŀ ŦŜƭΦ 
CŜƭŘƻƭƎƻȊłǎΥ ! ǊŜƴŘǎȊŜǊ ǳƎȅŀƴŜȊǘ ŀ ƴŀƎȅ ǘŜƭƧŜǎƝǘƳŞƴȅǼ ǇłǊƘǳȊŀƳƻǎǎłƎƻǘ ƘŀǎȊƴłƭƧŀ 
ŦŜƭ ŀƴƴŀƪ ŞǊŘŜƪŞōŜƴΣ ƘƻƎȅ ƎȅƻǊǎ ǎȊłƳƝǘłǎƻƪŀǘ ǾŞƎŜȊȊŜƴ ŀȊ ŀŘŀǘƻƪƻƴ ƳƛƴŘŜƴ ŜƎȅŜǎ 
ŎǎƻƳƽǇƻƴǘōŀƴΣ ŀƳŜƭȅŜƪ ŀȊ ŜǊŜŘƳŞƴȅŜƪŜǘ Ƨƻōōŀƴ ŦŜƭƘŀǎȊƴłƭƘŀǘƽ ŀŘŀǘƘŀƭƳŀȊƻƪƪł 
ŎǎǀƪƪŜƴǘƛƪΦ 
!ŘŀǘƪŜȊŜƭŞǎΥ ! ŦŜƭŘƻƭƎƻȊŀƴŘƽ ƴŀƎȅ ƳŜƴƴȅƛǎŞƎǼ ŀŘŀǘƻƪ ƎȅŀƪǊŀƴ ƘŜǘŜǊƻƎŞƴŜƪΣ ƳƛǾŜƭ 
ƪǸƭǀƴōǀȊǃ ǊŜƴŘǎȊŜǊŜƪōǃƭ ǎȊłǊƳŀȊƴŀƪΦ /ǎŀƪƴŜƳ ƳƛƴŘŜƴ ŜǎŜǘōŜƴ ǎȊǸƪǎŞƎ Ǿŀƴ ŀȊ 
ŀŘŀǘƻƪ ŞǊǘŜƭƳŜȊŞǎŞǊŜΣ ŘŜŦƛƴƛłƭłǎłǊŀΣ ǘƛǎȊǘƝǘłǎłǊŀΣ ƎŀȊŘŀƎƝǘłǎłǊŀ Şǎ ōƛȊǘƻƴǎłƎƛ 
ŎŞƭƻƪōƽƭ ǘǀǊǘŞƴǃ ŀǳŘƛǘłƭłǎłǊŀΦ 
aŞǊŞǎΥ !Ȋ ŀƭƪŀƭƳŀȊƽ ǎȊŜǊǾŜȊŜǘŜƪƴŜƪ ŦƻƭȅŀƳŀǘƻǎŀƴ ƳŞǊƴƛǸƪΣ ƳƻƴƛǘƻǊƻȊƴƛǳƪ ƪŜƭƭ 
ŀŘŀǘŀƛƪ ƳƛƴǃǎŞƎŞǘΣ ōƛȊǘƻǎƝǘŀƴƛǳƪ ƪŜƭƭ ŀŘŀǘŀƛƪ ǀǎǎȊŜƪŀǇŎǎƻƭƘŀǘƽǎłƎłǘΦ ! ŦŜƭƘŀǎȊƴłƭƽƛ 

                                                      
8  ! ƎǊƛŘ ŜƎȅ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀΣ ƳŜƭȅ ƪǀȊǾŜǘƭŜƴ ƘƻȊȊłŦŞǊŞǎǘ ōƛȊǘƻǎƝǘ ŀ ƎŞǇƛ ŦŜƭŘƻƭƎƻȊƽŜǊǃƘǀȊ Şǎ ŀȊ ŀŘŀǘǘłǊƻƭƽ ƪŀǇŀŎƛǘłǎƘƻȊ ƛǎΣ ƳŜƭȅ ƳŜƎƻǎȊǘǾŀ 

ƘŜƭȅŜȊƪŜŘƛƪ Ŝƭ ŀ CǀƭŘǀƴ
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ƪǀǾŜǘŜƭƳŞƴȅŜƪ ƘŀǘłǊƻȊȊłƪ ƳŜƎΣ ƘƻƎȅ Ǉƻƴǘƻǎŀƴ Ƴƛǘ ǎȊǸƪǎŞƎŜǎ ƳŞǊƴƛ Şǎ ƳƛƭȅŜƴ ŎŞƭǘ 
ŞǊŘŜƳŜǎ ƪƛǘǼȊƴƛ ŀȊ ŀŘŀǘƻƪ ƳƛƴǃǎŞƎŞǾŜƭ ƪŀǇŎǎƻƭŀǘōŀƴΦ 
CŜƭƘŀǎȊƴłƭłǎΥ !Ȋ ŀŘŀǘƻƪ ŦŜƭƘŀǎȊƴłƭłǎłƴŀƪ ǀǎǎȊƘŀƴƎōŀƴ ƪŜƭƭ ƭŜƴƴƛŜ ŀ ŦŜƭŘƻƭƎƻȊłǎ 
ŜǊŜŘŜǘƛ ƪǀǾŜǘŜƭƳŞƴȅŜƛǾŜƭΦ  
¢łǊƻƭłǎΥ !Ȋ ŀŘŀǘŦŜƭƘǃ όŘŀǘŀ-as-a-ǎŜǊǾƛŎŜύ ǘǊŜƴŘ ƪƛŀƭŀƪǳƭłǎłǾŀƭ ŀȊ ŀŘŀǘƻƪ ŜƎyre 
ƛƴƪłōō ŜƎȅ ŀŘƻǘǘ ƘŜƭȅŜƴ ǘŀƭłƭƘŀǘƽƪ ƳŜƎΣ ƳƝƎ ŀȊ ŀȊƻƪŀǘ ŜƭŞǊǃ ǇǊƻƎǊŀƳƻƪ ƘŜƭȅŜ ƴŜƳ 
ǊǀƎȊƝǘŜǘǘΦ !ƪłǊ ǊǀǾƛŘ ǘłǾǵ ƪǀǘŜƎŜƭǘ ŦŜƭŘƻƭƎƻȊłǎΣ ŀƪłǊ ƘƻǎǎȊǵ ǘłǾǵ ƳŜƎǃǊȊŞǎ ŎŞƭƧłōƽƭ 
ǘłǊƻƭƧŀ ŀ ǎȊŜǊǾŜȊŜǘ ŀȊ ŀŘŀǘƻƪŀǘΣ ŀ ǘłǊƻƭłǎƛ ƳŜƎƻƭŘłǎƻƪŀǘ ǘǳŘŀǘƻǎŀƴ ƪŜƭƭ ƪŜȊŜƭƴƛŜΦ 
Adatvagyon-ƎŀȊŘłƭƪƻŘłǎΥ !Ȋ ŀŘŀǘƻƪƪŀƭ ƪŀǇŎǎƻƭŀǘƻǎ ŦŜƭƘŀǎȊƴłƭƽƛ ǎȊŜƳǇƻƴǘǵ 
ƛǊłƴȅŜƭǾŜƪŜǘ Şǎ ŦŜƭǸƎȅŜƭŜǘŜǘ ǀƭŜƭƛ ŦŜƭΣ ŀƳŜƭȅ ŀȊ ŜƭǃȊǃ с ƭŞǇŞǎ ƳƛƴŘŜƎȅƛƪŞǊŜ 
vonatkozik. [9] 
 
4. .ƛƎ 5ŀǘŀ ŀƭƪŀƭƳŀȊłǎŀ 
 
4.1 !ƴŀƭƛǘƛƪŀ ŀ ƪǀȊǎȊŦŞǊłōŀƴ 
 

! ƴŀƎȅ ƳŜƴƴȅƛǎŞƎǼ ŀŘŀǘƻƪ ƪƛŀƪƴłȊłǎłōŀƴ ǊŜƧƭǃ ƭŜƘŜǘǃǎŞƎŜƪƪŜƭ Şǎ 
ƪƛƘƝǾłǎƻƪƪŀƭ ŀ ƪǀȊǎȊŦŞǊŀ ǎȊŜǊŜǇƭǃƛ ƛǎ ǎȊŜƳōŜǎǸƭƴŜƪ ς ŀȊ ǃ ƳǳƴƪłƧǳƪŀǘΣ ōŜƭŜŞǊǘǾŜ ŀ 
ƪƻǊƳłƴȅȊŀǘƛ ŘǀƴǘŞǎƘƻȊŀǘŀƭǘ ƛǎΣ ǎȊƛƴǘŞƴ ƘŀǘŞƪƻƴȅŀƴ ǘłƳƻƎŀǘƘŀǘƧłƪ ŀȊ ŀƴŀƭƛǘƛƪŀƛ 
ƳŜƎƻƭŘłǎƻƪΦ ! YǀȊǇƻƴǘƛ {ǘŀǘƛǎȊǘƛƪai Hivatal όY{Iύ ǇŜŘƛƎ ŀ нлммΦ ŞǾƛ ƴŞǇǎȊłƳƭłƭłǎ 
ŀŘŀǘŀƛƴŀƪ ƪǀȊǇƻƴǘƛ ŦŜƭŘƻƭƎƻȊłǎŀ ǎƻǊłƴ ƘŀǎȊƴłƭƧŀ ŀ {!{ ŜǎȊƪǀȊŞǘ9. [10] 
!Ȋ ŀŘŀǘǊƻōōŀƴłǎ ƳŞǊǘŞƪŞǘ Ƨƽƭ ŞǊȊŞƪŜƭǘŜǘƛΣ ƘƻƎȅ ŀȊ ŀŘƽƘŀǘƽǎłƎƴłƭ мфуу Şǎ нллл 
ƪǀȊǀǘǘ ǀǎǎȊŜǎŜƴ ƎȅǼƭǘ ǀǎǎȊŜ ŀƴƴȅƛ ŀŘŀǘΣ Ƴƛƴǘ ŀ нлмо Ŝƭǎǃ ƴŞƎȅ ƘƽƴŀǇƧłōŀƴΦ ! 
ŦŜƭŘƻƭƎƻȊłǎ ƳłǊ ƧƽǊŞǎȊǘ ƻƴƭƛƴŜ ŦƻƭȅŀƳŀǘΣ ŀȊ ŞǾƛ ул Ƴƛƭƭƛƽ ǸƎȅōǃƭ Ŏǎŀƪ ƳłǎŦŞƭ Ƴƛƭƭƛƽǘ 
ƛƴǘŞȊƴŜƪ ǇŀǇƝǊŀƭŀǇƻƴΦ 
! ōŜǎȊŜǊȊŜǘǘ ǇŜǘŀōłƧǘƻǎ ǘłǊƻƭƽ ƳŜƭƭŜǘǘ ǇŜŘƛƎ ŜƎȅǊŜ ōƻƴȅƻƭǳƭǘŀōō ƳŀǘŜƳŀǘƛƪŀƛ 
ƳƻŘŜƭƭŜƪǊŜΣ ŜƭŜƳȊǃƪŞǇŜǎǎŞƎŜƪǊŜ Ǿŀƴ ǎȊǸƪǎŞƎΦ ώммϐ 
 
4.2 Big 5ŀǘŀ ŀ ƴŞǇǎȊłƳƭłƭłǎ ǎŜƎƝǘǎŞƎŞōŜƴ 
 

! ƳŀƎȅŀǊ ƴŞǇǎȊłƳƭłƭłǎ ǎƻǊłƴ ммΣп Ƴƛƭƭƛƽ ƪƛǘǀƭǘǀǘǘ ƪŞǊŘǃƝǾ ƪŜǊǸƭǘ ŦŜƭŘƻƭƎƻȊłǎǊŀ 
a KSH-ōŀƴΦ ! ǘƻǾłōōƭŞǇŞǎ ƭŜƘŜǘǃǎŞƎŜ ŀȊ ŀŘŀǘōłȊƛǎƻƪ ǀǎǎȊŜƪǀǘŞǎŞōŜƴ ǊŜƧƭƛƪΦ tŞƭŘłǳƭ 
ŀ ŦŜƭǎǃƻƪǘŀǘłǎōŀƴ ǾŞƎȊŜǘǘŜƪ ŜƭƘŜƭȅŜȊƪŜŘŞǎŞǘ ŦƛƎȅŜƭǃΣ ŀ ŘƛǇƭƻƳłǎ ǇłƭȅŀƪǀǾŜǘǃ 
ǊŜƴŘǎȊŜǊ ƳŞƎ Ŏǎŀƪ ŀ b!± Şǎ ŀȊ h9t10 ŀŘŀǘōłȊƛǎŀƛǾŀƭ Ǿŀƴ ǀǎǎȊŜƪǀǘǾŜΣ ŘŜ Ƙŀ ŀ 

                                                      
9  {!{ ŜƎȅ ǸȊƭŜǘƛ ŀƴŀƭƛǘƛƪŀƛ ǎȊƻŦǘǾŜǊŜƪŜǘ ǎȊƻƭƎłƭǘŀǘłǎƻƪŀǘ Şǎ ǸȊƭŜǘƛ ƛƴǘŜƭƭƛƎŜƴŎƛłǘ ŦŜƧƭŜǎȊǘǃ ƳǳƭǘƛƴŀŎƛƻƴłƭƛǎ ŎŞƎΣ 

10  hǊǎȊłƎƻǎ 9ƎŞǎȊǎŞƎōƛȊǘƻǎƝǘłǎƛ tŞƴȊǘłǊ 
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ŦƻƎƭŀƭƪƻȊǘŀǘłǎƛ ƘƛǾŀǘŀƭ ŀŘŀǘōłȊƛǎłǾŀƭ ƛǎ ǀǎǎȊŜƪŀǇŎǎƻƭƽŘƴŀΣ ŀƪƪƻǊ ŀ ǊŜƴŘǎȊŜǊ ƴŜƳ 
Ŏǎŀƪ ǊŜƎƛǎȊǘǊłƭƴƛ ǘǳŘƴłΣ ŘŜ ƳǳƴƪŀƭŜƘŜǘǃǎŞƎŜǘ ƛǎ ŀƧłƴƭŀƴŀΦ ώммϐ 

 
4.3 Big Data a magyar mŜȊǃƎŀȊŘŀǎłƎōŀƴ 
 

hƭȅŀƴ ƪǀǊƴȅŜȊŜǘōŜƴΣ Ƴƛƴǘ ŀ ƳŜȊǃƎŀȊŘŀǎłƎƛ ǘŜǊƳŜƭŞǎΣ ƪǸƭǀƴǀǎŜƴ ƴŀƎȅ 
ŜǊŜŘƳŞƴȅŜƪŜǘ ƭŜƘŜǘ ŜƭŞǊƴƛ ŜƎȅ ƘŀǘŞƪƻƴȅ ƛƴŦƻǊƳłŎƛƽǎ ǊŜƴŘǎȊŜǊǊŜƭΣ ƳƛǾŜƭ ŀ 
ǊŜƴŘŜƭƪŜȊŞǎǊŜ łƭƭƽ ǘǳŘłǎ ƪƛƘŀǎȊƴłƭłǎŀ ƴŜƘŞȊƪŜǎΦ aŜȊǃƎŀȊŘŀǎłƎƛ ǘǳŘłǎƪǀȊǇƻƴǘ 
ƭŞǘǊŜƘƻȊłǎłǘ ŎŞƭȊƽ ƪǳǘŀǘłǎǘ ƛƴŘƝǘƻǘǘ ŀ Hewlett-Packard Informatikai Kft., a {ȊŞŎƘŜƴȅƛ 
LǎǘǾłƴ 9ƎȅŜǘŜƳ, a aŀƎȅŀǊ ¢ǳŘƻƳłƴȅƻǎ !ƪŀŘŞƳƛŀ {ȊłƳƝǘłǎǘŜŎƘƴƛƪŀƛ Şǎ 
!ǳǘƻƳŀǘƛȊłƭłǎƛ YǳǘŀǘƽƛƴǘŞȊŜǘŜ όa¢! {½¢!YLύΣ Şǎ ŀȊ Ŝb9¢ LƴǘŜǊƴŜǘƪǳǘŀǘƽ Şǎ 
¢ŀƴłŎǎŀŘƽ YŦǘΦΣ ŀ ǇǊƻƧŜƪǘƘŜȊ ŀ ƪƻƴȊƻǊŎƛǳƳ ǘǀōōΣ Ƴƛƴǘ 2 milƭƛłǊŘ ŦƻǊƛƴǘ ǘłƳƻƎŀǘłǎǘ 
nyert az ̈ Ƨ {ȊŞŎƘŜƴȅƛ ¢ŜǊǾ ǇłƭȅłȊŀǘłƴ - ƪǀȊǀƭǘŞƪ ŀ ǊŞǎȊǘǾŜǾǃƪ ŀȊ a¢L-vel. 
! ǇǊƻƧŜƪǘ ŎŞƭƧŀ ŜƎȅ ǎȊŞƭŜǎƪǀǊǼ ǘǳŘłǎōłȊƛǎ ƭŞǘǊŜƘƻȊłǎŀ ŀ Ϧ.ƛƎ 5ŀǘŀϦ ŜƭŜƳȊǃ ǊŜƴŘǎȊŜǊ 
ƳŜȊǃƎŀȊŘŀǎłƎƛ ǘŜǊǸƭŜǘǊŜ ǘǀǊǘŞƴǃ ƛƳǇƭŜƳŜƴǘłƭłǎłǾŀƭΦ ! ƪǳǘŀǘłǎ ǎƻǊłƴΣ ŀȊ ƻǊǎȊłƎ 
ǘŜǊǸƭŜǘŞƴ ŜƭǎȊƽǊǘŀƴ ŜȊŜǊ ǎȊŜƴȊƻǊŜƎȅǎŞƎŜǘ ƘŜƭȅŜȊƴŜƪ ƪƛΣ ǎ ŀȊ ŀŘŀǘƻƪōƽƭΣ ƛƭƭŜǘǾŜ ŀȊ 
ŀŘŀǘōłȊƛǎƻƪōƽƭ Şǎ ǘǀōō ŜƎȅŞō ƴŜƳȊŜǘƪǀȊƛ ƴȅƝƭǘ ǘǳŘłǎōłȊƛǎ ǎŜƎƝǘǎŞƎŞǾŜƭ 
ƪƛŦŜƧƭŜǎȊǘŜƴŜƪ ŜƎȅ ƪƻƳǇƭŜȄ ŜƭŜƳȊǃΣ ŜƭǃǊŜƧŜƭȊǃ Şǎ ŘǀƴǘŞǎǘłƳƻƎŀǘƽ ƳŜƎƻƭŘłǎǘΦ ώмнϐ 
 
4.4 Big Data alkalmaȊłǎŀ ƪǸƭŦǀƭŘǀƴ 
 
! ƘƻƭƭŀƴŘ ǾƝȊǸƎȅƛ ŀƭƪŀƭƳŀȊłǎ 
 

IƻƭƭŀƴŘƛłōŀƴ ŜƭƛƴŘǳƭǘ ŀ Digital Delta ǇǊƻƎǊŀƳΣ ŀƳƛ ŀ .ƛƎ 5ŀǘŀ ƘŀǘŞƪƻƴȅŀōō 
ŜƭŜƳȊŞǎǎŜƭ ƧłǊǳƭ ƘƻȊȊł ŀȊ łǊǾƝȊǾŞŘŜƭŜƳ ŦŜƧƭŜǎȊǘŞǎŞƘŜȊ Şǎ ŀ ƘƻƭƭŀƴŘ ǾƝȊƎŀȊŘłƭƪƻŘłǎƛ 
ǊŜƴŘǎȊŜǊ ƻǇǘƛƳŀƭƛȊłƭłǎłƘƻȊΦ ! ƪŜȊŘŜƳŞƴȅŜȊŞǎ ŎŞƭƧŀ ŀ ƪŀǘŀǎȊǘǊƽŦłƪ Şǎ ŀ 
ƪǀǊƴȅŜȊŜǘƪłǊƻǎƻŘłǎ ƳŜƎŀƪŀŘłƭȅƻȊłǎŀΣ ŘŜ ŀ ǊŜƴŘǎȊŜǊ мр ǎȊłȊŀƭŞƪƪŀƭ ŎǎǀƪƪŜƴǘƘŜǘƛ ŀ 
ǾƝȊǸƎȅƛ ŦŜƭŀŘŀǘƻƪ ƪǀƭǘǎŞƎŜƛǘ ƛǎΦ 
! ǇǊƻƎǊŀƳ ǎƻǊłƴ ŦŜƭłƭƭƽ ǵƧ ŦŜƭǸƎȅŜƭŜǘƛ ǊŜƴŘǎȊŜǊ ŀ .ƛƎ 5ŀǘŀ ŜƭŜƳȊŞǎŜ ǎƻǊłƴ ƻƭȅŀƴ 
ǇǊƻōƭŞƳłƪǊŀ ƪŜǊŜǎ ƳŜƎƻƭŘłǎǘΣ Ƴƛƴǘ ŀȊ ƛǾƽǾƝȊ ƳƛƴǃǎŞƎǊƻƳƭłǎŀΣ ŀ ǎȊŞƭǎǃǎŞƎŜǎ 
ƛŘǃƧłǊłǎΣ ǾŀƎȅ ŀȊ łǊǾƝȊ- Şǎ ŀǎȊłƭȅǾŜǎȊŞƭȅΦ  ώмоϐ 
 
.ƛƎ 5ŀǘŀ ŀƭƪŀƭƳŀȊłǎŀ ŀȊ ¦{! ōǼƴǸƭŘǀȊŞǎŞōŜƴ 
 

A BBC11 α¢ƘŜ ŀƎŜ ƻŦ .ƛƎ 5ŀǘŀέ ŎƝƳǼ ŘƻƪǳƳŜƴǘǳƳŦƛƭƳƧŞōŜƴ ώмпϐ ŀ [ƻǎ !ƴƎŜƭŜǎ 
ŜƎȅƛƪ ƪǀǊȊŜǘŞōŜƴ ȊŀƧƭƽ ǊŜƴŘǃǊƛ Ƴǳƴƪłǘ ƳǳǘŀǘƧłƪ ōŜ ŜƭǎǃƪŞƴǘΦ ! ǊŜƴŘǃǊǎŞƎƛ 

                                                      
11  BBC ς .ǊƛǘƛǎƘ .ǊƻŀŘŎŀǎǘƛƴƎ /ƻǊǇƻǊŀǘƛƻƴΣ łƭƭŀƳƛ ǘǳƭŀƧŘƻƴǵΣ ōǊƛǘ ƪǀȊǎȊƻƭƎłƭŀǘƛ ƳǼǎƻǊǎȊƻƭƎłƭǘŀǘƽΣ ŜƎȅōŜƴ ŀ ǾƛƭłƎ ƭŜƎƴŀƎȅƻōō ƳǼǎƻǊǎȊƻƭƎłƭǘŀǘƽƧŀΦ
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ŀŘŀǘōłȊƛǎ ŞǾǘƛȊŜŘŜƪǊŜ ǾƛǎǎȊŀƳŜƴǃƭŜƎ ǘłǊƻƭƧŀ ŀ ƪǸƭǀƴōǀȊǃ ōǼƴŜǎŜǘŜƪŜǘΦ !Ȋ 
ŀŘŀǘōłȊƛǎǘ ŜƎȅ ƪǳǘŀǘƽŎǎƻǇƻǊǘ ǾƛȊǎƎłƭǘŀΣ ŜƎȅ ŀƭƎƻǊƛǘƳǳǎ ǎŜƎƝǘǎŞƎŞǾŜl, amely a 
ƳŜƎǘǀǊǘŞƴǘ ōǼƴǘŞƴȅŜƪ ƳƛƴǘłȊŀǘŀ ŀƭŀǇƧłƴ ƳƛƴŘŜƴ ƴŀǇ ŜƭƪŞǎȊƝǘ ŜƎȅ ŜƭǃǊŜƧŜƭȊŞǎǘΣ 
ŀƳŜƭȅōŜƴ ƪƛŜƳŜƭƛ ŀȊ ŜƭǃȊǃ ƴŀǇƻƪ ŜǎŜƳŞƴȅŜƛ Şǎ ŀ ƳǵƭǘōŜƭƛ ǘŀǇŀǎȊǘŀƭŀǘƻƪ ŀƭŀǇƧłƴ ŀȊ 
ŀŘƻǘǘ ƴŀǇƻƴ ƪƛŜƳŜƭǘ ƪƻŎƪłȊŀǘǵƴŀƪ ƳƛƴǃǎǸƭǃ ƘŜƭȅŜƪŜǘΦ ! ƧłǊǃǊǀƪ ƪŞȊƘŜȊ ƪŀǇǘłƪ ŀ 
ƪƻŎƪłȊŀǘƻǎ Ȋƽƴłƪŀǘ ƧŜƭǀƭǃ ǘŞǊƪŞǇŜƪŜǘ Şǎ ŀȊ ŀŘƻǘǘ ǘŞǊǎŞƎŜƪŜǘ ƧƽǾŀƭ ƎȅŀƪǊŀōōŀƴ 
ŞǊƛƴǘŜǘǘŞƪ ŀ ƳŜƴŜǘǊŜƴŘǎȊŜǊƛ ŎƛǊƪłƭłǎ ƪǀȊŜǇŜǘǘŜΦ !Ȋ ŜǊŜŘƳŞƴȅ ƳŜƎŘǀōōŜƴǘǃΥ ŀ 
ƪǀǊȊŜǘ ŜƎŞǎȊ Los Angelesben 26%-kal ŎǎǀƪƪŜƴǘ ŀ Ǌŀōƭłǎƻƪ ǎȊłƳŀΣ 12%-kal a 
ǾŀƎȅƻƴǘłǊƎȅ ŜƭƭŜƴ ŜƭƪǀǾŜǘŜǘǘ ōǼƴŎǎŜƭŜƪƳŞƴȅŜƪ ƳŜƴƴȅƛǎŞƎŜΦ ! ǎƛƪŜǊŜƴ ŦŜƭōǳȊŘǳƭǾŀ 
ŀȊ ŜƎŞǎȊ ǾłǊƻǎǊŀ ƪƛǘŜǊƧŜǎȊǘŜǘǘŞƪ ŀ ǇǊƻƎǊŀƳƻǘΣ Şǎ ŜƎȅǊŜ ǘǀōō ƪǀȊǎŞƎ ǾŜǎȊƛ ŀȊǘ łǘΦ 

 
.ƛƎ 5ŀǘŀ ŀȊ ƻǊǾƻǎǘǳŘƻƳłƴȅ ǎȊƻƭƎłƭŀǘłōŀƴ 
 

!Ȋ ƻǊǾƻǎǘǳŘƻƳłƴȅ Şǎ ŀ αbŀƎȅ !Řŀǘέ ƧŜƭŜƴǎŞƎ ǀǎǎȊŜŦƻƴƽŘłǎŀ ǘŜƭƧŜǎŜƴ 
ǘŜǊƳŞǎȊŜǘŜǎΣ ŜƭƪŜǊǸƭƘŜǘŜǘƭŜƴ ƧŜƭŜƴǎŞƎΦ ! ǎŀƧłǘ 5b{12-ǸƴƪΣ ƳŜƭȅ ƪǀȊŜƭ о ƳƛƭƭƛłǊŘ 
ƪŀǊŀƪǘŜǊ ŦƻǊƳłƧłōŀƴ ƪƽŘƻƭƧŀ ǀƴƴǀƴ ǘŜǊǾǊŀƧȊǳƴƪŀǘ Şǎ ƘŀǎȊƴłƭŀǘƛ ǳǘŀǎƝǘłǎǳƴƪŀǘΦ YŜǾŞǎ 
ŘƻƭƻƎ ŦŜƧƭǃŘƛƪ ƻƭȅŀƴ ǸǘŜƳōŜƴΣ Ƴƛƴǘ ŀ ƎŜƴƻƳǎȊŜƪǾŜƴłƭłǎ13Φ ! ǎȊŜƪǾŜƴłƭłǎ ǎŜōŜǎǎŞƎŜ 
ƭŜƎŀƭłōō ŀƴƴȅƛǊŀ Ŧƻƴǘƻǎ ǇŀǊŀƳŞǘŜǊΣ Ƴƛƴǘ ŀȊ łǊŀΦ aƝƎ ŜƎȅ ŞǾǘƛȊŜŘŘŜƭ ŜȊŜƭǃǘǘ ŀ 5b{ 
ŀƴŀƭƝȊƛǎ ƪǀƭǘǎŞƎŞƴŜƪ 80%-łǘ ƳŀƎŀ ŀ ǎȊŜƪǾŜƴłƭłǎ ƧŜƭŜƴǘŜǘǘŜΣ ŀŘŘƛƎ Ƴƻǎǘ ŜȊ Ŏǎŀƪ 
ǇŀǊłƴȅƛ ǘǀǊŜŘŞƪŜ ŀ ƪƛŀŘłǎƻƪƴŀƪΦ ! ƪǀƭǘǎŞƎŜƪ 60%-łǘ Ƴŀ ŀȊ ŀŘŀǘƻƪ ŦŜƭŘƻƭƎƻȊłǎŀ 
ŀŘƧŀΦ ! ƪƛƘƝǾłǎǘ ƴŜƳ ŀ ƴȅŜǊǎ ŀŘŀǘƻƪ ŜƭǃłƭƭƝǘłǎŀ ƧŜƭŜƴǘƛΣ ƘŀƴŜƳ ŀȊƻƪ ŦŜƭŘƻƭƎƻȊłǎŀΦ 
aƻǎǘ ƭŜƘŜǘǃǎŞƎ Ǿŀƴ ŀǊǊŀΣ ƘƻƎȅ ŜƎȅ ǾŞǊǾŞǘŜƭǘ ƪǀǾŜǘǃŜƴ ŜƭƻƭǾŀǎǎłƪ ŀ ǇłŎƛŜƴǎ 5b{-ŞǘΣ 
Şǎ ŀōōƽƭ ƪǀǾŜǘƪŜȊǘŜǎǎŜƴŜƪ ŀǊǊŀΣ ƘƻƎȅ ƳŜƭȅ ǇǊƻǘŜƛƴŜƪ ǘŜǊƳŜƭŞǎŜ ǾŀƎȅ ƳǼƪǀŘŞǎŜ ǘŞǊ 
Ŝƭ ŀȊ ŜƭǾłǊǘǘƽƭΦ 9Ȋ ŀ Ǿłƭǘłǎ ƪǸƭǀƴǀǎŜƴ ƎȅǸƳǀƭŎǎǀȊǃ ƭŜƘŜǘ ŀ Ǌłƪƻǎ ƳŜƎōŜǘŜƎŜŘŞǎŜƪ 
ŜƭƭŜƴ Ŧƻƭȅǘŀǘƻǘǘ ƪǸȊŘŜƭŜƳōŜƴΦ ώмрϐ 

 
.ƛƎ 5ŀǘŀ ŀȊ άƻƪƻǎ ǾłǊƻǎƻƪōŀƴέ 
 

wƛƻ ŘŜ WŀƴŜƛǊƽōŀƴ14 a pontos ƛŘǃƧłǊłǎ ŜƭǃǊŜƧŜƭȊŞǎ ƎŀǊŀƴǘłƭƧŀ ŀ ƳŜƎŀǇƻƭƛǎȊ 
ƪǀȊƭŜƪŜŘŞǎōƛȊǘƻƴǎłƎłǘ, Birminghamben15  ƳƻōƛƭŀǇǇƭƛƪłŎƛƽ ǎŜƎƝǘ ŀ ǇŀǊƪƻƭƽƘŜƭȅ 

                                                      
12  DNS ς ŘŜȊƻȄƛǊƛōƻƴǳƪƭŜƛƴǎŀǾΤ ŀƴƎƻƭ ǊǀǾƛŘƝǘŞǎŜΥ 5b! - ŘŜƻȄȅǊƛōƻƴǳŎƭŜƛŎ ŀŎƛŘΣ ǀǊǀƪƝǘǃ ŀƴȅŀƎ 

13  Genomszekvencia ς ōƛƻƛƴŦƻǊƳŀǘƛƪŀƛ ǵǘƻƴ ǘǀǊǘŞƴǃ ŦŜƘŞǊƧŜƪƽŘƻƭƽ ƎŞƴŜƪ ŀȊƻƴƻǎƝǘłǎŀΦ 

14  wƛƻ ŘŜ WŀƴŜƛǊƽ .ǊŀȊƝƭƛŀ ŜƎȅƛƪ ƭŜƎƛǎƳŜǊǘŜōō ǾłǊƻǎŀ 

15  .ƛǊƳƛƴƎƘŀƳ ŀȊ 9ƎȅŜǎǸƭǘ YƛǊłƭȅǎłƎ ƳłǎƻŘƛƪ ƭŜƎƴŀƎȅƻōō ǎŀƧłǘ ǀƴƪƻǊƳłƴȅȊŀǘǘŀƭ ǊŜƴŘŜƭƪŜȊǃ ǾłǊƻǎŀΦ 
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ƪŜǊŜǎŞǎŞōŜƴΣ ƳƝƎ {ȊƛƴƎŀǇǵǊōŀƴ16 a forƎŀƭƻƳ Ǿŀƭƽǎ ƛŘŜƧǼ ƪǀǾŜǘŞǎŞǾŜƭ ŘƻƭƎƻȊƴŀƪ ŀ 
ŘǳƎƽƪ ŜƭƘłǊƝǘłǎłƴ ŀ ǾłǊƻǎŦŜƧƭŜǎȊǘǃƪΦ ώмсϐ 

 
! ōǊƛǘ Ƴƛƴǘŀ ŀȊ ŀŘŀǘōłȊƛǎƻƪ ŜƎȅŜǎƝǘŞǎŞǊŜ 
 

! ōǊƛǘ ƪƻǊƳłƴȅ ŜƎȅƛƪ ƭŜƎƴŀƎȅƻōō ƧŜƭŜƴƪƻǊƛ ǇǊƻōƭŞƳłƧŀ ŀȊΣ ƘƻƎȅ ƳƛƴŘŜƴ ŜƎȅŜǎ 
ǊŞǎȊƭŜƎŜ Ƴłǎ Şǎ Ƴłǎ ŀŘŀǘōłȊƛǎōŀƴ ŘƻƭƎƻȊƛƪΣ ŀȊ ŀŘŀǘƻƪ ƳŜƎƻǎȊǘłǎłǘ ǇŜŘƛƎ ǊƻǎǎȊǳƭ 
ƛƴǘŞȊƛƪ ŜƎȅƳłǎ ƪǀȊǀǘǘΦ ! ƪƻǊƳłƴȅ ŀȊƻƴ ƎƻƴŘƻƭƪƻȊƛƪΣ ƘƻƎȅ ŀ ƭŞǘŜȊǃ ǀǎǎȊŜǎ ŀŘŀǘōłȊƛǎǘ 
ŜƎȅŜǎƝǘƛΦ aƛƴŘŜȊ ǇŜǊǎȊŜ ŀȊǘ ƧŜƭŜƴǘƛΣ ƘƻƎȅ ŀȊ ŜƳōŜǊŜƪǊǃƭ ƳƛƴŘŜƴ ŀŘŀǘ ŜƎȅ ƘŜƭȅŜƴ 
ƭŜƴƴŜΦ ! Ƙƛōłƪ ƪƛƪǸǎȊǀōǀƭŞǎŞǾŜƭ ƳƛƴŘŜƴŜǎŜǘǊŜ пс ƳƛƭƭƛłǊŘ ŜǳǊƽǎ ƳŜƎǘŀƪŀǊƝǘłǎǘ 
ǊŜƳŞƭƴŜƪΦ ώмтϐ 

 
5. ! .ƛƎ 5ŀǘŀ Şǎ ŀ ƧǀǾǃ ƪƛƘƝǾłǎŀ 
 
5.1 ! άƴŀƎȅ ŀŘŀǘ ǘǳŘƽǎέ 
 

! .ƛƎ 5ŀǘŀ ƳƽŘǎȊŜǊƴŜƪ ƪǀǎȊǀƴƘŜǘǃŜƴ ƭŞǘǊŜƧǀǘǘ ǵƧ ƪǳǘŀǘłǎƛ ŜǎȊƪǀȊǀƪ 
ŦƻƭȅŀƳŀǘƻǎŀƴ ǾłƭǘƻȊƴŀƪΣ ƭŜƘŜǘǃǎŞƎŜǘ ǘŜǊŜƳǘǾŜ ŀȊ ŜƭǃǊŜƧŜƭȊǃ ŜƭŜƳȊŞǎǊŜΦ 9Ȋ ŀ 
ŦƻƭȅŀƳŀǘ ƧŜƭŜƴǘǃǎ Şǎ ǎǸǊƎŜǘǃ ƛƎŞƴȅǘ ƎŜƴŜǊłƭǘ ŀȊ ǵƴΦ Řŀǘŀ ǎŎƛŜƴǘƛǎǘ17. [8] 
! ǾłƭǘƻȊłǎŦƻƭȅŀƳŀǘ ŀ ǎȊŜǊǾŜȊŜǘŜƪ ƳƛƴŘŜƴ ǘŜǊǸƭŜǘŞǘ ŞǊƛƴǘŜƴƛ ŦƻƎƧŀΣ ŜƭǎǃƪŞƴǘ 
ǘŜǊƳŞǎȊŜǘŜǎŜƴ ŀȊ L¢18-ǊŞǎȊƭŜƎŜǘΦ aƛƴǃǎŞƎƛ Ǿłƭǘłǎ ƳŜƎȅ ǾŞƎōŜ ŀȊ ǵƧ ƳǳƴƪŀƪǀǊǀƪ 
ƭŞǘǊŜƧǀǘǘŞǾŜƭ όǘǳŘƻƳłƴȅƻǎ ŀŘŀǘŜƭŜƳȊǃύΣ Şǎ ǀǎǎȊŜǎǎŞƎŞōŜƴ ŀȊ L¢ ǘƻǾłōōƛ 
ƳǳƴƪŀƘŜƭȅŜƪŜǘ ǘŜǊŜƳǘΦ ¦Ǝȅŀƴ ŀȊ ŀŘŀǘƻƪ ƪŜȊŜƭŞǎŞǘ ƛƴŦƻǊƳŀǘƛƪǳǎƻƪ ǾŞƎȊƛƪ ƳŀƧŘΣ 
ǾƛǎȊƻƴǘ ŀ ǎǇŜŎƛłƭƛǎ ǎȊŀƪƳŀƛ ǘǳŘłǎǘ ŀ ǘǀōōƛ ǊŞǎȊƭŜƎ όǇŞƴȊǸƎȅΣ ƳŀǊƪŜǘƛƴƎ ǎǘōΦύ ŀŘƧŀ 
ƘƻȊȊłΣ ŘŜ ŀ ǇŀǊǘƴŜǊǎŞƎƛ ǾƛǎȊƻƴȅƻƪŀǘ ŀȊ L¢ ŦƻƎƧŀ ƳŀƧŘ ǀǎǎȊŜΦ  
!Ȋ ŜƎŞǎȊ ŀƪƪƻǊ ƘŀǘŞƪƻƴȅΣ Ƙŀ ŀȊ ŀŘŀǘŦŜƭŘƻƭƎƻȊłǎ ƛƴǘŜƭƭƛƎŜƴǎ ŜǎȊƪǀȊǀƪƪŜƭ ƳłǊ ƻǘǘ 
ƭŜȊŀƧƭƛƪΣ ŀƘƻƭ ƪŜƭŜǘƪŜȊƛƪ ŀȊ ŀŘŀǘΣ ƪǸƭǀƴōŜƴ ƘŀǘŀƭƳŀǎ ƘłƭƽȊŀǘƛ- Şǎ ǘłǊƻƭƽƪŀǇŀŎƛǘłǎƛ 
ƛƎŞƴȅ ƪŜƭŜǘƪŜȊƛƪΦ  
!Ȋ ŀŘŀǘƪǀȊǇƻƴǘƻƪƴłƭ Ƴƻǎǘ ǳƎȅŀƴŀȊ ŀ ǾłƭǘƻȊłǎ ƳŜƎȅ ǾŞƎōŜΣ Ƴƛƴǘ ŀƳƛ ŜƎȅ ŞǾǘƛȊŜŘŘŜƭ 
ŜȊŜƭǃǘǘ ǇŞƭŘłǳƭ ŀ t/-ƴŞl lezajlott. [18] 
 
 
 

                                                      
16  {ȊƛƴƎŀǇǵǊ ŦǸƎƎŜǘƭŜƴ ƻǊǎȊłƎΣ ǾłǊƻǎłƭƭŀƳ #Ȋǎƛŀ ŘŞƭƪŜƭŜǘƛ ǊŞǎȊŞƴΦ 

17  data scientist ς ǘǳŘƻƳłƴȅƻǎ ŀŘŀǘŜƭŜƳȊǃ
 

18  IT ς LƴŦƻǊƳŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅΤ ƛƴŦƻǊƳłŎƛƽǎ ǘŜŎƘƴƻƭƽƎƛŀ
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5.2 Big Data-diploma 
 

! ƪǀǾŜǘƪŜȊǃ ƪŞǘ ŞǾōŜƴ ǾƛƭłƎǎȊŜǊǘŜ пΣп Ƴƛƭƭƛƽ ƳǳƴƪŀƘŜƭȅŜǘ ƪŜƭƭ ƳŀƧŘ ōŜǘǀƭǘŜƴƛ 
Big Data-ŜƭŜƳȊŞǎōŜƴ ƧłǊǘŀǎ ǎȊŀƪŜƳōŜǊŜƪƪŜƭΦ ¢ǳŘłǎǳƪ ŀōōŀƴ ŀ 2500 metropoliszban 
ƛǎ ƴŞƭƪǸƭǀȊƘŜǘŜǘƭŜƴ ƭŜǎȊΦ ! Ǿłƭƭŀƭŀǘ ŜȊŜǊƴŞƭ ǘǀōō ŦŜƭǎǃƻƪǘŀǘłǎƛ ƛƴǘŞȊƳŞƴƴȅŜƭ ƛƴŘƝǘƻǘǘ 
ƳłǊ ƪŞǇȊŞǎƛ ŜƎȅǸǘǘƳǼƪǀŘŞǎǘΣ NǊƻǊǎȊłƎōŀƴ ƳłǊ ƳŜǎǘŜǊǎȊŀƪƻƴ ƛǎ ƭŜƘŜǘ Big Data-
ŘƛǇƭƻƳłǘ szerezni. [19] 

 
6. LƴŦǊŀǎǘǊǳƪǘǵǊŀŦŜƧƭŜǎȊǘŞǎ 
 
6.1 ! ƘŀǊŘǾŜǊ Şǎ ǎȊƻŦǘǾŜǊ ŦŜƧƭŜǎȊǘŞǎŜ 
 

AȊ ŀŘŀǘƻƪƴŀƪΣ ƛƭƭŜǘǾŜ ŀŘŀǘōłȊƛǎƻƪƴŀƪ ǘǀōō ǎȊŀƪŀǎȊōƽƭ łƭƭƽΣ ŀ ƪŜƭŜǘƪŜȊŞǎǘǃƭ ŀȊ 
ƛǎƳŞǘŜƭǘ ŦŜƭƘŀǎȊƴłƭłǎƛƎ ǘŜǊƧŜŘǃ ŞƭŜǘŎƛƪƭǳǎŀ ǾŀƴΣ ŀƳŜƭȅŜƪ ƳƛƴŘŜƎȅƛƪŞƘŜȊ ƳŜƎŦŜƭŜƭǃ 
ǘŜŎƘƴƛƪŀƛ ƘłǘǘŜǊŜǘ Şǎ ǘłƳƻƎŀǘłǎǘ ƪŜƭƭ ōƛȊǘƻǎƝǘŀƴƛΦ 9ǊǊŜ ŀȊ łƭǘŀƭłƴƻǎ ŀǎȊǘŀƭƛ ƎŞǇŜƪ 
ŜƎȅǊŜ ƪŜǾŞǎōŞ ŀƭƪŀƭƳŀǎŀƪΦ !Ȋ ŀŘŀǘƻƪ ŦŜƭŘƻƭƎƻȊłǎŀ ƴǀǾŜƪǾǃ ǊŞǎȊōŜƴ ƳŜƎƻǎȊǘƻǘǘ 
ǊŜƴŘǎȊŜǊŜƪŜƴΣ ƪǸƭǀƴƭŜƎŜǎΣ ƎƛƎŀƴǘƛƪǳǎ ƳŞǊŜǘǼΣ ǊŜƴƎŜǘŜƎ ŜƎȅƳłǎƘƻȊ ƪŀǇŎǎƻƭǘ ƎŞǇōǃƭ 
όŎƻƳǇǳǘŜǊ ƎǊƛŘύ łƭƭƽ ŀŘŀǘƪǀȊǇƻƴǘƻƪōŀƴΣ ŀȊ ǵƎȅƴŜǾŜȊŜǘǘ αǎȊłƳƝǘłǎǘŜŎƘƴƛƪŀƛ 
ŦŜƭƘǃƪōŜƴέ ǘǀǊǘŞƴƛƪΦ ! ƴȅƛǘƻǘǘ ŦƻǊǊłǎƪƽŘǵ ǎȊƻŦǘǾŜǊŜƪ ƳŜƎƧŜƭŜƴŞǎŜ Şǎ ŜƭǘŜǊƧŜŘŞǎŜΣ ŀ 
ǿŜōŜǎ ǎȊƻƭƎłƭǘŀǘłǎƻƪ ŜƎȅǊŜ ŀƭŀŎǎƻƴȅŀōōǊŀ ƪŞƴȅǎȊŜǊƝǘƛƪ ŀ ōŜƭŞǇŞǎƛ ƪƻǊƭłǘƻƪŀǘΣ ŀƳƛ 
ƻƭŎǎƽōōł ǘŜǎȊƛ ŀ ƘŀǎȊƴłƭŀǘłǘΦ !Ȋ ƛƴǘŜǊƴŜǘŜƴ ƴȅǵƧǘƻǘǘ ǎȊƻƭƎłƭǘŀǘłǎƻƪƘƻȊ Şǎ ŀ 
ƎƛƎŀƴǘƛƪǳǎ ŀŘŀǘōłȊƛǎƻƪ ǘƻǾłōōƝǘłǎłƘƻȊ ƳŜƎōƝȊƘŀǘƽ ǎȊŞƭŜǎǎłǾǵ ƪŀǇŎǎƻƭŀǘƻƪ ƪŜƭƭŜƴŜƪΦ 
mƴƳŀƎłōŀƴ ŀ ƘŀǊŘǾŜǊ ƴŜƳ ŜƭŜƎŜƴŘǃΥ ǎȊƻŦǘǾŜǊǊŜ ƛǎ ǎȊǸƪǎŞƎ ǾŀƴΣ ŀƳƛ ŀƭŀǘǘ ƴŜƳ Ŏǎŀƪ 
ŀ ǇǊƻƎǊŀƳƻƪŀǘ ŞǊǘƧǸƪΦ ! α.ƛƎ 5ŀǘŀέ ƧŜƭŜƴǎŞƎ ƭŜƘŜǘǃǎŞƎŜǘ ƴȅǵƧǘ ŀƘƘƻȊΣ ƘƻƎȅ ŀ 
ǘǳŘƻƳłƴȅłƎŀƪ ƳǼǾŜƭǃƛ ŀ ƳŜƎŦƻƎŀƭƳŀȊƻǘǘ ƪŞǊŘŞǎŜƪǊŜ ƳŀǘŜƳŀǘƛƪŀƛ ǎǘŀǘƛǎȊǘƛƪŀƛΣ 
aŘŀǘōłƴȅłǎȊŀǘƛ ŜǎȊƪǀȊǀƪƪŜƭ ƪŜǊŜǎǎŜƴŜƪ ǾłƭŀǎȊǘΣ ŀȊ ŀŘŀǘǘǀƳŜƎōŜƴ ƳƛƴǘłȊŀǘƻƪΣ 
ǎƻƪǎȊƻǊ ƴŀƎȅƻƴ ōƻƴȅƻƭǳƭǘΣ ǎƻƪǾłƭǘƻȊƽǎ ǀǎǎȊŜŦǸƎƎŞǎŜƪ ǳǘłƴ ƪǳǘŀǎǎŀƴŀƪ ǘŀƴǳƭłǎǊŀ ƛǎ 
ƪŞǇŜǎ ŀƭƪŀƭƳŀȊłǎƻƪƪŀƭΦ  
! ǎȊłƳǘŀƭŀƴ ŦŞƭŜ ŦƻǊǊłǎōƽƭ ƪŀǇƻǘǘΣ ǎƻƪŦŀƧǘŀ ƳƽŘƻƴ ƪŜƭŜǘƪŜȊǘŜǘŜǘǘ ŀŘŀǘ 
feldolgƻȊłǎłƘƻȊΣ ƪƻƳōƛƴłƭłǎłƘƻȊ Şǎ ƭŜƪŞǊŘŜȊŞǎŞƘŜȊ ǎȊŀōǾłƴȅƻƪǊŀ Şǎ ǎȊŀōǾłƴȅƻǎ 
meta adatokra19 ƛǎ ǎȊǸƪǎŞƎ ǾŀƴΦ ώтϐ 
! α.ƛƎ 5ŀǘŀέ ǎȊŜƳǇƻƴǘƧłōƽƭ ƴȅƛƭǾłƴǾŀƭƽŀƴ Ŧƻƴǘƻǎŀƪ ŀ Ǿłƭƭŀƭŀǘƛ ƛƴŦƻǊƳŀǘƛƪŀƛ 
ōŜǊǳƘłȊłǎƻƪΣ ŀƳŜƭȅŜƪ ŞǾŜǎ ƴŀƎȅǎłƎŀ ƳŀƴŀǇǎłƎ ǘǀōō ǘǊƛƭƭƛƽ ŘƻƭƭłǊǊŀ ǊǵƎ Şǎ ŀȊ ŜƭƳǵƭǘ 
ŞǾŜƪōŜƴ ƧŜƭŜƴǘǃǎ ŜƳŜƭƪŜŘŞǎǘ ƳǳǘŀǘƻǘǘΦ 

                                                      
19  aŜǘŀ ŀŘŀǘ ƧŜƭŜƴǘŞǎŜΥ ǎǘǊǳƪǘǳǊłƭǘ ŀŘŀǘƻƪ ŀȊ ŀŘŀǘƻƪǊƽƭΦ LƭȅŜƴŜƪ ŀ ƪǀƴȅǾǘłǊƛ ƪŀǘŀƭƽƎǳǎƻƪΣ ŀ ǘłǊƎȅǎȊƽ

 
ƛƴŘŜȄŜƪΣ ǵƧŀōō ŦƻǊƳłƧǳƪōŀƴ ŀ ǿŜōŜƴ 

ǘŀƭłƭƘŀǘƽ ŘƻƪǳƳŜƴǘǳƳƻƪ ƭŜƝǊƽ ŀŘŀǘŀƛΦ
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9ƪǀȊōŜƴ ŀȊ ƛƴŦƻǊƳłŎƛƽƪ ƪŜƭŜǘƪŜȊǘŜǘŞǎŞƴŜƪΣ ƳŜƴŜŘȊǎŜƭŞǎŞƴŜƪ Şǎ ǘłǊƻƭłǎłƴŀƪ 
ŦŀƧƭŀƎƻǎ ƪǀƭǘǎŞƎŜ ŀȊ ŜƭƳǵƭǘ ǀǘ ŞǾōŜƴ ŀ ƘŀǘƻŘłǊŀ ȊǎǳƎƻǊƻŘƻǘǘΦ ώнлϐ 
 
6.2 5ƛƎƛǘłƭƛǎ bŜƳȊŜǘƛ CŜƧƭŜǎȊǘŞǎƛ tǊƻƎǊŀƳ 
 

IŀȊłƴƪōŀƴ ƛǎΣ Ƴƛƴǘ ŀȊ 9ǳǊƽǇŀƛ ¦ƴƛƽ ǘǀōōƛ ƻǊǎȊłƎłōŀƴΣ ōŜƛƴŘǳƭǘ ŀ 5ƛƎƛǘłƭƛǎ 
bŜƳȊŜǘƛ CŜƧƭŜǎȊǘŞǎƛ tǊƻƎǊŀƳΣ ŀƳŜƭȅ ŀ ǎȊǳǇŜǊƎȅƻǊǎ ƛƴǘŜǊƴŜǘōǃƭ, a ŘƛƎƛǘłƭƛǎ ƪǀȊǀǎǎŞƎ 
Şǎ ƎŀȊŘŀǎłƎ ŦŜƧƭŜǎȊǘŞǎŞōǃƭ, az E-ƪǀȊƛƎŀȊƎŀǘłǎƛ ǎȊƻƭƎłƭǘŀǘłǎƻƪōƽƭΣ Şǎ ŀ ŘƛƎƛǘłƭƛǎ 
ƪƻƳǇŜǘŜƴŎƛłƪ ŦŜƧƭŜǎȊǘŞǎŞōǃƭ ǘŜǾǃŘƛƪ ǀǎǎȊŜΦ ! ƪƻǊƳłƴȅȊŀǘ нлму-ra szupergyors 
ƛƴǘŜǊƴŜǘ ƭŜŦŜŘŜǘǘǎŞƎŜǘ ǎȊŜǊŜǘƴŜ ƪƛŞǇƝǘŜƴƛ ŀȊ ŜƎŞǎȊ ƻǊǎȊłƎ ǘŜǊǸƭŜǘŞƴΣ ŀƳƛ ŀȊǘ ƧŜƭŜƴǘƛΣ 
ƘƻƎȅ ƳƛƴŘŜƴ ƘłȊǘŀǊǘłǎ Şǎ ƛƴǘŞȊƳŞƴȅ ǎȊłƳłǊŀ ƭŜƎŀƭłōō 30 Mb/s ǎłǾǎȊŞƭŜǎǎŞƎǼ 
ƛƴǘŜǊƴŜǘ ŜƭŞǊŞǎǘ ƪƝǾłƴ ōƛȊǘƻǎƝǘŀƴƛΦ ! ǇǊƻƎǊŀƳ ƪŜǊŜǘŞōŜƴ ŜȊ ŀ bŜƳȊŜǘƛ 5ƛƎƛǘłƭƛǎ 
YǀȊƳǼ όb5Yύ ƴŜǾŜǘ ǾƛǎŜƭƛΦ ! ǇǊƻƎǊŀƳ ŎŞƭƧŀ ŀ ǎƻƪƪŀƭ ǎȊƻŦƛǎȊǘƛƪłƭǘŀōō ŜƭŞǊƘŜǘǃǎŞƎΣ ŀȊ 
ŞƭŜǘƳƛƴǃǎŞƎ ƧŀǾƝǘłǎŀΣ ŀ ǘŜƭƧŜǎ ƭŜŦŜŘŜǘǘǎŞƎ ōƛȊǘƻǎƝǘłǎŀΦ ! ŎŞƭ ǘŜƘłǘ ƴŜƳ Ŏǎŀƪ ŀȊ 
ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ ǾŞƎƭŜƎŜǎ ƪƛŞǇƝǘŞǎŜΣ ƘŀƴŜƳ ŀ ƘƻȊȊłŀŘƻǘǘ ŞǊǘŞƪƪŜƭ ƴǀǾŜƭƴƛ ŀȊ 
ŞƭŜǘƳƛƴǃǎŞƎ ǎȊƝƴǾƻƴŀƭłǘ ŀ ƳŀƎȅŀǊ ƭŀƪƻǎǎłƎ ǎȊłƳłǊŀΦ ώнмϐ 

 
! ƪǀȊƛƎŀȊƎŀǘłǎ ŎŞƭƧŀƛ ŀ ŦŜƧƭŜǎȊǘŞǎǎŜƭ 
 

WŜƭŜƴ ǘłǊǎŀŘŀƭƳǳƴƪōŀƴ ŀȊ ƛƴŦƻǊƳłŎƛƽ ƧŜƭŜƴǘǃǎŜƴ ōŜŦƻƭȅłǎƻƭƧŀ ŀ ǘłǊǎŀŘŀƭƳƛ 
ƪŀǇŎǎƻƭŀǘƻƪŀǘΦ YǀȊǇƻƴǘƛ ŜƭŜƳ ŀȊ ƛƴŦƻǊƳłŎƛƽ Şǎ ŜƴƴŜƪ ŎǎŀǘƻƭƳłƴȅŀ ŀȊ internet. A 
ƭŀƪƻǎǎłƎ ƪǀǊŞōŜƴ ŀȊ E-ǾłǎłǊƭłǎ ŜƎȅǊŜ ƴŞǇǎȊŜǊǼōōΣ ƳŜǊǘ ƪŞƴȅŜƭƳŜǎ Şǎ ƎȅƻǊǎΗ ! 
ƘƛǾŀǘŀƭƛ ǸƎȅƛƴǘŞȊŞǎ ƛǎ ŜƎȅǊŜ ƴŞǇǎȊŜǊǼōōΣ ōłǊ ŀ ƳŜƎƭŞǾǃ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ Şǎ ŀȊ ŜƭŞǊƘŜǘǃ 
ƘƛǾŀǘŀƭƛ ǎȊƻƭƎłƭǘŀǘłǎƻƪ ŦŜƧƭŜǎȊǘŞǎŜΣ ōǃǾƝǘŞǎŜ ŜƭŜƴƎŜŘƘŜǘŜǘƭŜƴ Şǎ ǎȊǸƪǎŞƎŜǎ. A 
ƪǀȊƛƎŀȊƎŀǘłǎƛ ŎŞƭΣ ƘƻƎȅ ƳŜƎƧŜƭŜƴƧŜƴŜƪ ŀȊ ƛƴǘŜǊƴŜǘŜƴΣ ƳƛƴŞƭ ǎȊŞƭŜǎŜōō ǎȊƻƭƎłƭǘŀǘłǎƛ 
ǇŀƭŜǘǘłǾŀƭΣ Şǎ ƳƛƴŞƭ ƴŀƎȅƻōō ǎȊłƳǵ ŦŜƭƘŀǎȊƴłƭƽǘ ŜƭŞǊǾŜΦ ! нлмл-Ŝǎ ŞǾŜƪōŜƴ ŀȊ 
ƛƴǘŜǊŀƪǘƝǾ ƭŜƘŜǘǃǎŞƎ mellett az E-ƪǀȊƛƎŀȊƎŀǘłǎōŀƴ ŀ ŦƻƎȅŀǎȊǘƽōŀǊłǘ ŦŜƭƘŀǎȊƴłƭłǎǊŀ 
ƪŜƭƭ ǘǀǊŜƪedni. 
aŀƎȅŀǊƻǊǎȊłƎ ŀȊ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ ŦŜƧƭŜǎȊǘŞǎŞōŜƴ Ƨƽƭ łƭƭΣ ƪƻƳƻƭȅ ŜƭǃǊŜƭŞǇŞǎŜƪ 
ǘǀǊǘŞƴǘŜƪ ƳƛƴŘ ŀ ǾŜȊŜǘŞƪŜǎΣ ƳƛƴŘ ŀ Ƴƻōƛƭ ǎȊŞƭŜǎ ǎłǾǵ ƭŜŦŜŘŜǘǘǎŞƎōŜƴΦ 9ƴƴŜƪ 
ŜƭƭŜƴŞǊŜ Ǿŀƴƴŀƪ ƻƭȅŀƴ ǘŜǊǸƭŜǘŜƪ ŀȊ ƻǊǎȊłƎōŀƴΣ ŀƘƻǾŀ ƴŜƳ ŞǊǘ Ŝƭ ŀ ŦŜƧƭŜǎȊǘŞǎΦ ! 
ŘƛƎƛǘłƭƛǎ ƻǘǘƘƻƴΣ ŀ ǎmart city, az E-ƪǀȊƛƎŀȊƎŀǘłǎ ŦŜƧƭŜǎȊǘŞǎŜ ƪƛŜƳŜƭǘ ōŜǊǳƘłȊłǎƴŀƪ 
ǎȊłƳƝǘΦ ! α{ƛƪŜǊƪǊƛǘŞǊƛǳƳƻƪέ ŀ ŎŞƭƻƪΣ ƪŜǊŜǘŜƪΣ ǎȊŜǊŜǇƭǃƪ Şǎ ŦŜƭŜƭǃǎǎŞƎ ƴŞƎȅŜǎŜƪŞƴǘ 
ŞǊǘŜƴŘǃΦ ! ŎŞƭƻƪΥ ŀȊ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀΣ ŀ ǎȊƻƭƎłƭǘŀǘłǎƻƪΣ ƪƻƳǇŜǘŜƴŎƛŀ ŦŜƧƭŜǎȊǘŞǎŜΦ ! 
ǎȊŜǊŜǇƭǃƪΥ ŀȊ łƭƭŀƳΣ ŀ ǇƛŀŎΣ Şǎ ŀȊ 9¦Φ ! keretekΥ ŀȊ ŀŘƽƪΣ ŀȊ 9¦-ǎ ŦƻǊǊłǎƻƪΣ Şǎ ŀ 
ǎȊŀōłƭȅƻȊłǎΦ ! ŦŜƭŜƭǃǎǎŞƎΥ ŀȊ ŜŘǳƪłŎƛƽΣ ŀȊ ǀǎǎȊƘŀƴƎΣ Şǎ ŀȊ ŜƎȅǸǘǘƳǼƪǀŘŞǎΦ 
aŀƎȅŀǊƻǊǎȊłƎƻƴ ƳŜƎƪŜȊŘǃŘǀǘǘ ŀ ƳŜƎŦŜƭŜƭǃ ǎȊŀōłƭȅƻȊłǎƛ ƪǀǊƴȅŜȊŜǘ ƪƛŀƭŀƪƝǘłǎŀΦ ! 
ǇǊƻƎǊŀƳ ƪƻƳǇƭŜȄΣ ƳŜǊǘ ǘŀǊǘŀƭƳŀȊȊŀ ŀ ƘłƭƽȊŀǘΣ ŀ ƪƻƳǇŜǘŜƴŎƛŀ Şǎ ŀ ǎȊƻƭƎłƭǘŀǘłǎ 
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ŦŜƧƭŜǎȊǘŞǎŜƛǘΦ 9ȊŜƴ ǇǊƻƎǊŀƳ ŀȊ 9ǳǊƽǇŀƛ 5ƛƎƛǘłƭƛǎ aŜƴŜǘǊŜƴŘ Şǎ ŀ Nemzeti 
LƴŦƻƪƻƳƳǳƴƛƪłŎƛƽǎ {ǘǊŀǘŞƎƛŀ, a tŀǊǘƴŜǊǎŞƎ ŀ 5ƛƎƛǘłƭƛǎ aŀƎȅŀǊƻǊǎȊłƎŞǊǘ programok 
Şǎ ǘŜǊǾŜƪ ƪŜǊŜǘŞōŜƴ ǾŀƭƽǎǳƭƘŀǘ ƳŜƎΦ ! Next Generation Access όbD!ύ ƭŜŦŜŘŜǘǘǎŞƎ 
aŀƎȅŀǊƻǊǎȊłƎƻƴ нлмо-ōŀƴ ƳłǊ 75,7% ǾƻƭǘΦ ! ǇǊƻƧŜƪǘ ƳŜƎǾŀƭƽǎǳƭłǎŀ ǎƻǊłƴ ŀ ƘƻǎǎȊǵ 
ǘłǾǵ Ŝƭǃƴȅǀƪ ƳŜǎǎȊŜ ƳŀƎŀǎŀōōŀƪΣ Ƴƛƴǘ ŀȊǘ ƎƻƴŘƻƭƴłƴƪΦ ! ǇǊƻƧŜƪǘ ŀȊ ŜƭǃƪŞǎȊƝǘŞǎƛΣ ŀ 
ǘŜǊǾŜȊŞǎƛΣ ŀ ǇłƭȅłȊǘŀǘłǎƛ ŦłȊƛǎƻƪ ǳǘłƴΣ ŀ ƘłƭƽȊŀǘƻƪΣ ŀȊƻƴ ōŜƭǸƭ ƛǎ ŀ ƘŜƭȅƛ ƘłƭƽȊŀǘƻƪΣ Şǎ 
azon ǘǵƭ ŀ ƪƛƳŀǊŀŘǘ ǘŜǊǸƭŜǘŜƪ ŞǇƝǘŞǎŞǘ ǘŀǊǘŀƭƳŀȊȊŀΦ 9Ȋ ŀȊ ŜƭƳǵƭǘ ƛŘǃƪ ƭŜƎƴŀƎȅƻōō 
ƘƝǊƪǀȊƭŞǎƛ ŦŜƧƭŜǎȊǘŞǎƛ ǇǊƻƧŜƪǘƧŜΦ ! 64/2014 EU ƛǊłƴȅŜƭǾ, melynek folyamatban van a 
ƘƻƴƻǎƝǘłǎŀΣ ƛǊłƴȅŀŘƽ ŀȊ ƻǊǎȊłƎƻǎ ŜƭŞǊƘŜǘǃǎŞƎǼΣ ŀȊ łƭƭŀƳ łƭǘŀƭ ōƛȊǘƻǎƝǘƻǘǘ ƘłƭƽȊŀǘƛ 
ƭŜŦŜŘŜǘǘǎŞƎ ƪƛŞǇƝǘŞǎŜ ǎȊŜƳǇƻƴǘƧłōƽƭΦ 
! ǇǊƻƧŜƪǘ ŀȊ 9ǳǊƽǇŀƛ 5ƛƎƛǘłƭƛǎ aŜƴŜǘǊŜƴŘ COM(2010)245; az 9ǳǊƽǇŀƛ tŀǊƭŀƳŜƴǘ Şǎ 
¢ŀƴłŎǎ нлмпκсмκ9¦ ƛǊłƴȅŜƭǾŜ ŀ ƴŀƎȅ ǎŜōŜǎǎŞƎǼ ŜƭŜƪǘǊƻƴƛƪǳǎ ƘƝǊƪǀȊƭǃ ƘłƭƽȊŀǘƻƪ 
ƪƛŞǇƝǘŞǎƛ ƪǀƭǘǎŞƎŜƛƴŜƪ ŎǎǀƪƪŜƴǘŞǎŞǊŜ ƛǊłƴȅǳƭƽ ƛƴǘŞȊƪŜŘŞǎŜƪǊǃƭΣ ŀ bŜƳȊŜǘƛ 
InfoƪƻƳƳǳƴƛƪłŎƛƽǎ {ǘǊŀǘŞƎƛŀΣ ŀ ммснκнлмпΦ όLLLΦ нрΦύ YƻǊƳΦ ƘŀǘłǊƻȊŀǘŀ ŀ 5ƛƎƛǘłƭƛǎ 
bŜƳȊŜǘ CŜƧƭŜǎȊǘŞǎƛ tǊƻƎǊŀƳǊƽƭΣ ŀ мсомκнлмпΦ ό·LΦ сΦύ YƻǊƳΦ ƘŀǘłǊƻȊŀǘŀ ŀ α5ƛƎƛǘłƭƛǎ 
bŜƳȊŜǘ CŜƧƭŜǎȊǘŞǎƛ tǊƻƎǊŀƳέ ƳŜƎǾŀƭƽǎƝǘłǎłǊƽƭ ǎȊƽƭƽ ƛƴǘŞȊƪŜŘŞǎŜƪ ǘŜǊŜƳǘƛƪ ƳŜƎ ŀ 
ƧƻƎǎȊŀōłƭȅƛ ƘłǘǘŜǊŜǘ ŀƴƴŀƪΣ ƘƻƎȅ ŀȊ LY¢Σ Ƴƛƴǘ ƛǇŀǊłƎ нлнл-ƛƎ ƳƛƭȅŜƴ ƛǊłƴȅǵ 
ŦŜƧƭǃŘŞǎŜƴ ƪŜƭƭΣ ƘƻƎȅ ƪŜǊŜǎȊǘǸƭŜǎǎŜƴΣ Şǎ ŜȊ łƭǘŀƭ ƘƻȊȊł ƧłǊǳƭƧƻƴ ŀȊ 9ǳǊƽǇŀƛ ƎŀȊŘŀǎłƎ 
ƳǼƪǀŘŞǎŞƘŜȊΦ ! Szupergyors Internet Projekt ό{½Ltύ ƳŜƎǾŀƭƽǎǳƭłǎłƘƻȊ ŦŜƭǘŞǘƭŜƴǸƭ 
ǎȊǸƪǎŞƎŜǎ ŀȊ ŀŘƳƛƴƛǎȊǘǊłŎƛƽǎ ŀƪŀŘłƭȅƻƪ ƭŜōƻƴǘłǎŀΣ ŀ ōŜǊǳƘłȊłǎƻƪ ǀǎȊǘǀƴȊŞǎŜ ŀ 
ǎǘǊŀǘŞƎƛŀƛ ŎŞƭƻƪ ŜƭŞǊŞǎŜ ŞǊŘŜƪŞōŜƴΦ ώнмϐ 
 
! ƳŀƎȅŀǊ άǎƳŀǊǘ Ŏƛǘȅέ 
 

! ƪǀǾŜǘƪŜȊǃ ƪŞǊŘŞǎ ŀ 5ƛƎƛǘłƭƛǎ aŜƴŜǘǊŜƴŘōŜƴΣ ƘƻƎȅ Ƴƛǘǃƭ ƭŜǎȊ ŜƎȅ ǾłǊƻǎ 
ŘƛƎƛǘłƭƛǎΚ [ŜƘŜǘ ǎƻǊƻƭƴƛΣ ƘƻƎȅ ŀȊ ƛƴŦƻǊƳŀǘƛƪŀΣ ŀ ƘłƭƽȊŀǘƻƪΣ ŀ Ƴƻōƛƭ ǇŜƴŜǘǊłŎƛƽΦ 
±ŀƭŀƳƛƴǘ ƛŘŜ ƭŜƘŜǘ ǎƻǊƻƭƴƛ ŀ ǎȊƻƭƎłƭǘŀǘƽǘΣ ǵƎȅƳƛƴǘ ŀȊ łƭƭŀƳΣ ŀȊ ǀƴƪƻǊƳłƴȅȊŀǘƻƪ Şǎ ŀ 
ǇƛŀŎΣ ǘƻǾłōōł ŀ ŦƻƎȅŀǎȊǘƽǘΣ Ƴƛƴǘ łƭƭŀƳǇƻƭƎłǊƻƪΣ ǾłƭƭŀƭŀǘƻƪΦ ! αǎƳŀǊǘ Ŏƛǘȅέ ŀ 
ƪǀȊōƛȊǘƻƴǎłƎ ƧŀǾƝǘłǎŀΣ ŀ ǾłǊƻǎƪłǊǘȅŀ ƘŀǎȊƴłƭŀǘłƴŀƪ ƴǀǾŜƭŞǎŜΣ ŀȊ ŜǎȊƪǀȊōƛȊǘƻǎƝǘłǎ Şǎ 
a ƪŞǇȊŞǎ ƪŜǊŜǘŞōŜƴ ƪŜȊŘǃŘǀǘǘ ƳŜƎ ƘŀȊłƴƪōŀƴ ǘǀōō ǾƛŘŞƪƛ ƴŀƎȅǾłǊƻǎōŀƴΣ ǇƭΦ 
aƛǎƪƻƭŎƻƴΣ bȅƝǊŜƎȅƘłȊłƴΣ {ŀƭƎƽǘŀǊƧłƴōŀƴΦ  
! ŘƛƎƛǘłƭƛǎ ǾłǊƻǎΣ Ƴƛƴǘ αŀ ƳłǊ ƳŜƎǾŀƭƽǎǳƭǘ ƧǀǾǃέΣ ŀ ²ƛ-Cƛ ǎȊƻƭƎłƭǘŀǘłǎǘ ƛǎ ǘŀǊǘŀƭƳŀȊȊŀ 
ŀ ƭŀƪƻǎǎłƎ ǊŞǎȊŞǊŜΦ 5Ŝ ŀ αǎƳŀǊǘ Ŏƛǘȅέ ǇǊƻƧŜƪǘ ōŜǾŞǘŜƭǘ ƛǎ termel ŀȊ ŀȊǘ ŀƭƪŀƭƳŀȊƽ 
ƪǀȊƛƎŀȊƎŀǘłǎƛ ŜƎȅǎŞƎ ǎȊłƳłǊŀΦ !Ȋ ƛƴǘŜǊƴŜǘŜƴ ŦƻƎƭŀƭǘ ǎȊłƭƭłǎƻƪ 60%-ban ōǃǾǸƭǘŜƪΦ 9Ȋ 
ŀ ōǃǾǸƭŞǎ ŀ ŦƻƎƭŀƭƪƻȊǘŀǘłǎƻƪ ǎȊłƳłǘ ƛǎ ƴǀǾŜƭƛΦ  
! ǇƛŀŎƛ ǎȊŜǊŜǇƭǃƪ ǎȊłƳłǊŀ łǊōŜǾŞǘŜƭ ƴǀǾŜƪŜŘŞǎǘ ƧŜƭŜƴǘΣ Ƙŀ ŀ ŦŜƭƘŀǎȊƴłƭƽƪ ŘƛƎƛǘłƭƛǎ 
ƝǊłǎǘǳŘłǎŀ ƴǀǾŜƪǎȊƛƪΦ  ! ǘłǊǎŀŘŀƭƳƛ Ǝłǘŀƪǘ łǘ ƪŜƭƭ ǘǀǊƴƛ ŀ ƳŀǘŜǊƛłƭƛǎ ŘƻƭƎƻƪ Şǎ ŀ 
ŘƛƎƛǘłƭƛǎ ŜǎȊƪǀȊǀƪ ƪǀȊǀǘǘΦ !ƳŜŘŘƛƎ ŜȊ ŀ Ǝłǘ ŜƭǎȊŜǇŀǊłƭƧŀ ŜƎȅƳłǎǘƽƭ ŀȊ ŜƳōŜǊŜƪŜǘ Şǎ 
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ŀ ŘƛƎƛǘłƭƛǎ ǾƛƭłƎ łƭǘŀƭ ƴȅǵƧǘƻǘǘŀ ǎȊƻƭƎłƭǘŀǘłǎƻƪŀǘΣ ŀŘŘƛƎ ŀ ƳŜƎłƭƳƻŘƻǘǘ ƧǀǾǃ Ŏǎŀƪ ŜƎȅ 
łƭƻƳ ƳŀǊŀŘΣ ŀƳŜƭȅŜǘ Ŏǎŀƪ ƴŀƎȅƻƴ ƪŜǾŜǎŜƴ ǘǳŘƴŀƪ ŀ ǎŀƧłǘ ƧƽƭŞǘǸƪ ƳŜƎǘŜǊŜƳǘŞǎŞǊŜ 
Şǎ ŦŜƴƴǘŀǊǘłǎłǊŀ ŦƻǊŘƝǘŀƴƛΦ ! Ǝłǘŀƪŀǘ ŀ ƪǀƭǘǎŞƎƘŀǘŞƪƻƴȅǎłƎƎŀƭ ƭŜƘŜǘ ŦŜƭǎȊłƳƻƭƴƛΦ ώнмϐ 
 
! ŘƛƎƛǘłƭƛǎ ƝǊłǎǘǳŘłǎ ŦŜƧƭŜǎȊǘŞǎŜ 
 

! ŘƛƎƛǘłƭƛǎ ƝǊłǎǘǳŘŀǘƭŀƴǎłƎ ǘłǊǎŀŘŀƭƳƛ ŎǎǀƪƪŜƴǘŞǎŜ ŞǊŘŜƪŞōŜƴ ǘǀōō ǇǊƻƎǊŀƳ ƛǎ 
elƛƴŘƝǘłǎǊŀ ƪŜǊǸƭǘ ŀȊ łƭƭŀƳ łƭǘŀƭΣ ƛƭȅŜƴ ǇŞƭŘłǳƭ ŀ ¢#aht нΦмΦн-1/1, amely az idegen 
ƴȅŜƭǾƛ Şǎ ƛƴŦƻǊƳŀǘƛƪŀƛ ƪƻƳǇŜǘŜƴŎƛłƪ ŦŜƧƭŜǎȊǘŞǎŞǊŜ ƛǊłƴȅǳƭǘΣ ǾŀƭŀƳƛƴǘ ŀ ŘƛƎƛǘłƭƛǎ 
ǘŀƴƪǀƴȅǾ program, valamint a ƪǳǘŀǘłǎ-ŦŜƧƭŜǎȊǘŞǎƛ ǘłƳƻƎŀǘłǎƻƪΣ Şǎ ƴŜƳ ǳǘƻƭǎƽ 
sorban a programoȊłǎ ƻƪǘŀǘłǎłƴŀƪ ŜǊǃǎƝǘŞǎŜΦ ! ŘƛƎƛǘłƭƛǎ ƝǊłǎǘǳŘŀǘƭŀƴǎłƎ 
ŎǎǀƪƪŜƴǘŞǎŞǘ ǎŜƎƝǘƛ Ŝƭǃ ŀ ƴŀƎȅ ǎȊłƳōŀƴ ǘŜǊƧŜŘǃ Ƴƻōƛƭ ŀƭƪŀƭƳŀȊłǎƛ ƭŜƘŜǘǃǎŞƎŜƪ 
ƻƪǘŀǘłǎƛ ŎŞƭǵ ŦŜƭƘŀǎȊƴłƭłǎŀΦ ¨ƎȅΣ Ƴƛƴǘ ŀ Ƴƻōƛƭ ǇƭŀǘŦƻǊƳƻƪƻƴ Ŧǳǘƽ ǘŀƴŀƎȅŀƎƻƪ Şǎ 
ǘŀƴƝǘłǎǘ-Σ ǘŀƴǳƭłǎǘ ǘłƳƻƎŀǘƽ ŀƭƪŀƭƳŀȊłǎƻƪ ŦŜƧƭŜǎȊǘŞǎŜΦ 
Sajnos a mai мр ŞǾƴŞƭ ƛŘǃǎŜōō ƪƻǊƻǎȊǘłƭȅ ǘŀƎƧŀƛ ƪǀȊǀǘǘ 40,2%, ŀȊŀȊ ƳŜƎƪǀȊŜƭƝǘǃƭŜƎ 3 
Ƴƛƭƭƛƽ ŜƳōŜǊ ŘƛƎƛǘłƭƛǎŀƴ ƴŜƳ ƪƻƳǇŜǘŜƴǎ Ƴŀ aŀƎȅŀǊƻǊǎȊłƎƻƴΦ 5Ŝ ŜȊ ŀ ǎȊłƳ ǎŀƧƴƻǎ 
ƴŜƳ ŀȊǘ ƧŜƭŜƴǘƛΣ ƘƻƎȅ ŀ ƳŀǊŀŘŞƪ т Ƴƛƭƭƛƽ ŜƳōŜǊ ŘƛƎƛǘłƭƛǎŀƴ ƪƻƳǇŜǘŜƴǎ ƭŜƴƴŜΣ ƳŜǊǘ 
ezeƪ ŀȊ ŜƳōŜǊŜƪ ǎŜ ƘŀǎȊƴłƭƴŀƪ ƻƭȅŀƴ ǘŀǊǘŀƭƳŀƪŀǘΣ ŀƳŜƭȅŜƪ ƳƛƴŘŜƎȅƛƪŜ ƪƛƳŜǊƝǘƛ ŀ 
ŘƛƎƛǘłƭƛǎ ƝǊłǎǘǳŘłǎ ƪŜǊŜǘŞǘΦ 9ƴƴŜƪ ŀȊ ƻƪŀ ƭŜƘŜǘ ŀȊΣ ƘƻƎȅ ŀȊ ŜƳōŜǊŜƪ ŦŞƭƴŜƪ ŀ 
ŦŜƭŦŜŘŜȊƴƛ ƳŀƎǳƪƴŀƪ ŀ ŘƛƎƛǘłƭƛǎ ǾƛƭłƎƻǘΣ ƴŜƳ ŞǊȊƛƪ ƳŀƎǳƪŞƴŀƪΣ ŀƳŜƭȅ ŀȊŞǊǘ ƻƪƻȊ 
ǇǊƻōƭŞƳłǘΣ ƳŜǊǘ ƴŜƳ ƳŞƭȅednek el azokban az ismeretekben, nem alakulnak ki 
ŀȊƻƪ ŀ ŘƛƎƛǘłƭƛǎ ƪŞǎȊǎŞƎŜƪΣ ŀƳŜƭȅŜƪ ǎȊǸƪǎŞƎŜǎŜƪ ƭŜƴƴŞƴŜƪ ŀƘƘƻȊΣ ƘƻƎȅ ƳŜƎŦŜƭŜƭǃ 
ǎȊƛƴǘŜƴ ǘǳŘƧłƪ ƘŀǎȊƴłƭƴƛΣ ƪƛƘŀǎȊƴłƭƴƛ ŀ ŘƛƎƛǘłƭƛǎ ǾƛƭłƎ łƭǘŀƭ ƴȅǵƧǘƻǘǘ ƧƽƭƭŞǘƛ ƧŀǾŀƪŀǘΦ ! 
ŘƛƎƛǘłƭƛǎ ǘŀǊǘŀƭƳŀƪ ŀƭŀŎǎƻƴȅ ǎȊłƳǵ ŀƭƪŀƭƳŀȊłǎłƴŀƪ ŀ ǘłǊǎŀŘŀƭƻƳ ƪǀǊŞōŜƴ ƳŞƎ ƭŜƘŜǘ 
ƻƪŀ ŀȊ ƛǎΣ ƘƻƎȅ ŀ ōƛȊǘƻƴǎłƎƛ ƪŞǊŘŞǎ ŦƻƭȅŀƳŀǘƻǎŀƴ ƴŀǇƛǊŜƴŘŜƴ ǾŀƴΦ 9Ȋǘ 
ƳŜƎƻƭŘŀƴŘƽŀƴ ŀ ōƛȊǘƻƴǎłƎ ƪŞǊŘŞǎŜ ŀ ƪƻƳǇŜǘŜƴŎƛŀ ŦŜƧƭŜǎȊǘŞǎŞƴŜƪ Ŧƻƴǘƻǎ ǊŞǎȊŞǘ 
ƪŞǇŜȊƛΣ ǵƎȅƳƛƴǘ ŀ ōƛȊǘƻƴǎłƎƻǎ ŀŘŀǘǘłǊƻƭłǎ Şǎ ōƛȊǘƻƴǎłƎƻǎ ǸȊŜƳŜƭǘŜǘŞǎ ƪŞǊŘŞǎŜΦ ώнмϐ 
 
7. ! ƪƻŎƪłȊŀǘŀƛ Şǎ ŀ ōƛȊǘƻƴǎłƎƛ ƪŞǊŘŞǎŜƪ 
 

! ƪǊƛǘƛƪǳǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ ǾŞŘŜƭƳŞǘ ǎȊŀōłƭȅȊƽƛ ǎȊƛƴǘŜƴ ŀȊ łƭƭŀƳ ōƛȊǘƻǎƝǘƧŀ ŀ 
YǊƛǘƛƪǳǎ LƴŦǊŀǎǘǊǳƪǘǵǊŀ ±ŞŘŜƭŜƳ bŜƳȊŜǘƛ tǊƻƎǊŀƳǊƽƭ ǎȊƽƭƽ нлулκнллуΦ ό±LΦолΦύ 
YƻǊƳΦ ƘŀǘłǊƻȊŀǘǘŀƭΦ ±ŀƭŀƳƛƴǘ ŜȊŜƴ ƪƻǊƳłƴȅƘŀǘłǊƻȊŀǘ ŀƭŀǇƧłƴ ƪƛŀŘƻǘǘΣ ŀ 
ƭŞǘŦƻƴǘƻǎǎłƎǵ ǊŜƴŘǎȊŜǊŜƪ Şǎ ƭŞǘŜǎƝǘƳŞƴȅŜƪ ŀȊƻƴƻǎƝǘłǎłǊƽƭΣ ƪƛƧŜƭǀƭŞǎŞǊǃƭ Şǎ 
ǾŞŘŜƭƳŞǊǃƭ ǎȊƽƭƽ нлмнΦ ŞǾƛ /[·±LΦ ¢ǀǊǾŞƴƴȅŜƭ Şǎ ŀƴƴŀƪ ǾŞƎǊŜƘŀƧǘłǎłǊƽƭ ǎȊƽƭƽ 
срκнлмоΦ όLLΦуΦύ YƻǊƳΦ ǊŜƴŘŜƭŜǘΦ ! ƳŀƎȅŀǊƻǊǎȊłƎƛ ƪǊƛǘƛƪǳǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊłƪŀǘΣ ŀzon 
ōŜƭǸƭ ƛǎ ŀ ƪǊƛǘƛƪǳǎ ƛƴŦƻǊƳłŎƛƽǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊłǘΣ ƳŜƭȅ ƳŀƎłōŀƴ ŦƻƎƭŀƭƧŀ ŀȊ ƛƴŦƻǊƳŀǘƛƪŀƛ 
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ƪǀȊƳǼǾŜƪŜǘΣ ǾŀƭŀƳƛƴǘ ŀȊƻƪ ǾŞŘŜƭƳŞǘ aŀƎȅŀǊƻǊǎȊłƎ ǾƛǎȊƻƴȅƭŀǘłōŀƴ ŀ ǎȊŀōłƭȅƻȊłǎŀ 
ƭŜŦŜŘƛ ŀ ǾŞŘŜƭŜƳ ƪƛŀƭŀƪƝǘłǎłƘƻȊ ǎȊǸƪǎŞƎŜǎ ǘŜǊǸƭŜǘŜǘΦ ώннϐ 
 
7.1 YƻŎƪłȊŀǘƻƪ ŎǎǀƪƪŜƴǘŞǎŜ 
 

! .ƛƎ 5ŀǘŀ ƧŜƭŜƴǎŞƎ ŀ ŦŜƴǘƛŜƪ ŀƭŀǇƧłƴ ŀȊǘ ŀ ōŜƴȅƻƳłǎǘ ƪŜƭǘƛΣ ƪŜƭǘƘŜǘƛΣ ƘƻƎȅ ŜȊ 
az αŀŘŀǘ-ōƻƻƳέ ƳƛƴŘŜƴƪƛ ǎȊłƳłǊŀ Ŏǎŀƪ ǇƻȊƛǘƝǾ Ƙŀǘłǎǎŀƭ ƧłǊΦ {ŀƧƴƻǎΣ Ƴƛƴǘ 
ƳƛƴŘŜƴƴŜƪΣ ŜƴƴŜƪ ƛǎ ƳŜƎǾŀƴƴŀƪ ŀ ƳŀƎŀ ƴŜƎŀǘƝǾ ǘǳƭŀƧŘƻƴǎłƎŀƛΦ 
A αŘƛƎƛǘłƭƛǎ łǊƴȅŞƪέ-nak (digital shadow) nevŜȊŜǘǘ ŀŘŀǘƻƪ ǘǀƳŜƎŜ ŀȊΣ ŀƳƛ ŜƎȅ-egy 
ŜƳōŜǊǊŜƭ ƪŀǇŎǎƻƭŀǘōŀƴ ŦƻƭȅŀƳŀǘƻǎŀƴ ƭŞǘǊŜƧǀƴΦ 9ȊŜƪƴŜƪ ŀ ŘƛƎƛǘłƭƛǎ όƭłōύƴȅƻƳƻƪƴŀƪ 
ŜƎȅ ǊŞǎȊŜ ŀȊ αłǊƴȅŞƪέ ƎŀȊŘłƧŀ łƭǘŀƭ ǘǳŘŀǘƻǎŀƴ ƪŜƭŜǘƪŜȊŜƛƪΣ Ƴłǎƛƪ ǊŞǎȊŜ ŀȊƻƴōŀƴ 
ƛǎƳŜǊŜǘƭŜƴ ŀ ǘǳƭŀƧŘƻƴƻǎ ǎȊłƳłǊŀΦ 9ƴƴŜƪ ƻƪłƴ ŀ ǎȊŜƳŞƭȅŜǎ ŀŘŀǘƻƪ ǾŞŘŜƭƳŜΣ 
ƴŀǇƧŀƛƴƪōŀƴ ŜƎȅǊŜ ƴŀƎȅƻōō ƘŀƴƎǎǵƭȅǘ ƪŀǇΦ aŀƎȅŀǊƻǊǎȊłƎƻƴ ŜƭŦƻƎŀŘłǎǊŀ ƪŜǊǸƭǘ ŀ 
нлммΦ ŞǾƛ /·LLΦ ǘǀǊǾŞƴȅ ŀȊ ƛƴŦƻǊƳłŎƛƽǎ ǀƴǊŜƴŘŜƭƪŜȊŞǎƛ ƧƻƎǊƽƭ Şǎ ŀȊ 
ƛƴŦƻǊƳłŎƛƽǎȊŀōŀŘǎłƎǊƽƭΦ 9Ȋ ŀ ǘǀǊǾŞƴȅ ŀȊ ƛƴŦƻǊƳłŎƛƽǎ ǀƴǊŜƴŘŜƭƪŜȊŞǎƛ ƧƻƎ Şǎ ŀȊ 
ƛƴŦƻǊƳłŎƛƽǎȊŀōŀŘǎłƎ ōƛȊǘƻǎƝǘłǎŀ ŞǊŘŜƪŞōŜƴΣ ŀ ǎȊŜƳŞƭȅŜǎ ŀŘŀǘƻƪ ǾŞŘŜƭƳŞǘΣ 
ǾŀƭŀƳƛƴǘ ŀ ƪǀȊŞǊŘŜƪǼ Şǎ ŀ ƪǀȊŞǊŘŜƪōǃƭ ƴȅƛƭǾłƴƻǎ ŀŘŀǘƻƪ ƳŜƎƛǎƳŜǊŞǎŞƘŜȊ Şǎ 
ǘŜǊƧŜǎȊǘŞǎŞƘŜȊ Ǿŀƭƽ ƧƻƎ ŞǊǾŞƴȅŜǎǸƭŞǎŞǘ ǎȊƻƭƎłƭƽ ŀƭŀǇǾŜǘǃ ǎȊŀōłƭȅƻƪǊƽƭΣ ǾŀƭŀƳƛƴǘ ŀȊ 
ŜȊŜƴ ǎȊŀōłƭȅƻƪ ŜƭƭŜƴǃǊȊŞǎŞǊŜ ƘƛǾŀǘƻǘǘ ƘŀǘƽǎłƎǊƽƭ ŀȊ !ƭŀǇǘǀǊǾŞƴȅ ǾŞƎǊŜƘŀƧǘłǎłǊŀΣ ŀȊ 
!ƭŀǇǘǀǊǾŞƴȅ ±LΦ20 ŎƛƪƪŜ ŀƭŀǇƧłƴ ƪŞǎȊǸƭǘΦ 
! ŦŜƴǘƛ ǘǀǊǾŞƴȅ Şǎ ŀȊ łƭǘŀƭŀ ŞƭŜǘǊŜ ƘƝǾƻǘǘ bŜƳȊŜǘƛ !ŘŀǘǾŞŘŜƭƳƛ Şǎ 
LƴŦƻǊƳłŎƛƽǎȊŀōŀŘǎłƎ IŀǘƽǎłƎ łƭǘŀƭ ƳŀƎȅŀǊƻǊǎȊłƎƛ ǾƛǎȊƻƴȅƭŀǘōŀƴ ōƛȊǘƻǎƝǘƧŀ ŀ 
ǎȊŜƳŞƭȅŜǎ ŀŘŀǘƻƪ ǾŞŘŜƭƳŞǘΦ ώтϐώноϐ 
 
 
 
 

                                                      
20  aŀƎȅŀǊƻǊǎȊłƎ !ƭŀǇǘǀǊǾŞƴȅŜ L±Φ ŎƛƪƪΥ όмύ aƛƴŘŜƴƪƛƴŜƪ ƧƻƎŀ Ǿŀƴ ŀ ǎȊŀōŀŘǎłƎƘƻȊ Şǎ ŀ ǎȊŜƳŞƭȅƛ ōƛȊǘƻƴǎłƎƘƻȊΦ 

 όнύ {Ŝƴƪƛǘ ƴŜƳ ƭŜƘŜǘ ǎȊŀōŀŘǎłƎłǘƽƭ ƳłǎƪŞƴǘΣ Ƴƛƴǘ ǘǀǊǾŞƴȅōŜƴ ƳŜƎƘŀǘłǊƻȊƻǘǘ ƻƪƻƪōƽƭ Şǎ ǘǀǊǾŞƴȅōŜƴ ƳŜƎƘŀǘłǊƻȊƻǘǘ ŜƭƧłǊłǎ ŀƭŀǇƧłƴ 

ƳŜƎŦƻǎȊǘŀƴƛΦ ¢ŞƴȅƭŜƎŜǎ ŞƭŜǘŦƻƎȅǘƛƎ ǘŀǊǘƽ ǎȊŀōŀŘǎłƎǾŜǎȊǘŞǎ Ŏǎŀƪ ǎȊłƴŘŞƪƻǎΣ ŜǊǃǎȊŀƪƻǎ ōǼƴŎǎŜƭŜƪƳŞƴȅ ŜƭƪǀǾŜǘŞǎŜ Ƴƛŀǘǘ ǎȊŀōƘŀǘƽ ƪi. 

 όоύ ! ōǼƴŎǎŜƭŜƪƳŞƴȅ ŜƭƪǀǾŜǘŞǎŞǾŜƭ ƎȅŀƴǵǎƝǘƻǘǘ Şǎ ǃǊƛȊŜǘōŜ ǾŜǘǘ ǎȊŜƳŞƭȅǘ ŀ ƭŜƘŜǘǃ ƭŜƎǊǀǾƛŘŜōō ƛŘǃƴ ōŜƭǸƭ ǎȊŀōŀŘƻƴ ƪŜƭƭ ōƻŎǎłǘŀƴƛΣ ǾŀƎȅ 

ōƝǊƽǎłƎ ŜƭŞ ƪŜƭƭ łƭƭƝǘŀƴƛΦ ! ōƝǊƽǎłƎ ƪǀǘŜƭŜǎ ŀȊ ŜƭŞ łƭƭƝǘƻǘǘ ǎȊŜƳŞƭȅǘ ƳŜƎƘŀƭƭƎŀǘƴƛ Şǎ ƝǊłǎōŜƭƛ ƛƴŘƻƪƻƭłǎǎŀƭ Ŝƭƭłǘƻǘǘ ƘŀǘłǊƻȊŀǘōŀƴ ǎȊŀōŀŘƭłōǊŀ ƘŜƭȅŜȊŞǎŞǊǃƭ ǾŀƎȅ 

ƭŜǘŀǊǘƽȊǘŀǘłǎłǊƽƭ ƘŀƭŀŘŞƪǘŀƭŀƴǳƭ ŘǀƴǘŜƴƛΦ 

 (4) Akinek szŀōŀŘǎłƎłǘ ŀƭŀǇǘŀƭŀƴǳƭ ǾŀƎȅ ǘǀǊǾŞƴȅǎŞǊǘǃŜƴ ƪƻǊƭłǘƻȊǘłƪΣ ƪłǊłƴŀƪ ƳŜƎǘŞǊƝǘŞǎŞǊŜ ƧƻƎƻǎǳƭǘΦ 
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7.2 .ƛȊǘƻƴǎłƎƛ ŦŜƭǘŞǘŜƭŜƪ ƪƛŀƭŀƪƝǘłǎŀ 
 

A BalaBit21  syslog-ƴƎ ƴŜǾǼ ƳŜƎƻƭŘłǎŀ ŀȊ ƛƴŦƻǊƳŀǘƛƪŀƛ ǊŜƴŘǎȊŜǊŜƪōŜƴ 
ƪŜƭŜǘƪŜȊǃ ƴŀǇƭƽǸȊŜƴŜǘŜƪ ƎȅǼƧǘŞǎŞǘ Şǎ ŦŜƭŘƻƭƎƻȊłǎłǘ ǾŀƭƽǎƝǘƧŀ ƳŜƎΦ WŜƭŜƴƭŜƎ ŀȊƻƴōŀƴ 
ŀ ǇƛŀŎƻƴ ǘŀƭłƭƘŀǘƽ ǎȊƻŦǘǾŜǊŜƪ ŀȊ ƻǇŜǊłŎƛƽǎ ǊŜƴŘǎȊŜǊŜƪ Şǎ ŀƭŀǇǾŜǘǃ 
ǊŜƴŘǎȊŜǊŀƭƪŀƭƳŀȊłǎƻƪ ƴŀǇƭƽǸȊŜƴŜǘŜƛǊŜ ŦƽƪǳǎȊłƭƴŀƪΣ ŀ ŦŜƭƘŀǎȊƴłƭƽƪ Ŧǃ ƳƻǘƛǾłŎƛƽƧŀ 
ǇŜŘƛƎ ŀȊ ŀŘŀǘǾŞŘŜƭƳƛ ǎȊŀōłƭȅƻȊłǎƻƪƴŀƪ Ǿŀƭƽ ƳŜƎŦŜƭŜƭŞǎΣ ƛƴŦƻǊƳŀǘƛƪŀƛ ōƛȊǘƻƴǎłƎƛ 
ƪƻƴǘǊƻƭƭ Şǎ ŀȊ ǸȊŜƳŜƭǘŜǘŞǎ ǘłƳƻƎŀǘłǎŀΦ !Ȋ ŀƭƪŀƭƳŀȊłǎƻƪōƽƭ Ǿŀƭƽ ƛƴŦƻǊƳłŎƛƽƎȅǼƧǘŞǎ 
ǾƛǎȊƻƴǘ ŜƎȅ ŜƎŞǎȊŜƴ Ƴłǎ ƳŜƎƪǀȊŜƭƝǘŞǎǘ ƛƎŞƴȅŜƭΦ 9ƭŞƎΣ Ƙŀ ŜƎȅ 9wt22 rendszerben, 
ƻƴƭƛƴŜ ōŀƴƪōŀƴ ǾŀƎȅ ƪǀȊǀǎǎŞƎƛ ǇƻǊǘłƭƻƴ ǾŞƎȊŜǘǘ ŦŜƭƘŀǎȊƴłƭƽƛ ŀƪǘƛǾƛǘłǎǊŀ ƎƻƴŘƻƭǳƴƪΦ 
[24] 

 
mǎǎȊŜŦƻƎƭŀƭłǎ 
 

! .ƛƎ 5ŀǘŀΣ Ƴƛƴǘ ŀ ƧǀǾǃ άƻƭŀƧŀέΣ vagy άŀǊŀƴȅōłƴȅłƧŀέ Ƴƛǘ ǎŜƳ ŞǊΣ ƘƻƎȅƘŀ ŀȊǘ 
ƴŜƳ ǘǳŘƧǳƪ ōƛȊǘƻƴǎłƎƻǎ ƳƽŘƻƴ ŜƭŞǊƴƛΣ ǘłǊƻƭƴƛΦ [łǘƘŀǘƽΣ ŀ ƭŞǘŦƻƴǘƻǎǎłƎǵ ƛƴŦƻǊƳłŎƛƽǎ 
ƪǀȊƳǼǾŜƪΣ Ƴƛƴǘ ŀ ƪǊƛǘƛƪǳǎ ƛƴŦƻǊƳłŎƛƽǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ ǊŞǎȊŜƛΣ ōƛȊǘƻǎƝǘƧłƪ ŀ ƧƽƭŞǘǸƴƪŜǘΣ 
ƳŜƭȅƴŜƪ ŀ нмΦ ǎȊłȊŀŘ ƳłǎƻŘƛƪ ŞǾǘƛȊŜŘŞōŜƴ ƳłǊŀ ŜƭŜƴƎŜŘƘŜǘŜǘƭŜƴ ǊŞǎȊŞǘ ƪŞǇŜȊƛ ŀ 
ŘƛƎƛǘłƭƛǎ ƧƽƭŞǘƴŜƪΦ ! ŘƛƎƛǘłƭƛǎ ƧƽƭŞǘ ŀ ǎȊǸƪǎŞƎŜǎ Şǎ ƪŜƭƭǃ ƳŜƴƴȅƛǎŞƎǼ Ǉǳōlikus 
ƛƴŦƻǊƳłŎƛƽ ŜƭŜƪǘǊƻƴƛƪǳǎ ǵǘƻƴ ǘǀǊǘŞƴǃ ŦŜƭǘŞǘŜƭ ƴŞƭƪǸƭƛ ŜƭŞǊŞǎŞǘ ƧŜƭŜƴǘƛΦ bŀǇΣ Ƴƛƴǘ ƴŀǇ 
ŘǀƴǘŞǎŜƪ ǎƻǊƻȊŀǘłǘ ƪŜƭƭ ƳŜƎƘƻȊƴƛΦ ! ƳƛƴŞƭ Ǉƻƴǘƻǎŀōō ŘǀƴǘŞǎŜƪ ƳŜƎƘƻȊŀǘŀƭŀ 
ŞǊŘŜƪŞōŜƴ ŀ ƎȅƻǊǎΣ ǇƻƴǘƻǎΣ ƴŀǇǊŀƪŞǎȊΣ ǎƻƪ ŦŞƭŜ ƳŜƎƧŜƭŜƴŞǎǼ Şǎ ƴŀƎȅ ƳŜƴƴȅƛǎŞƎǼ 
ƛƴŦƻǊƳłŎƛƽǊŀ Ǿŀƴ ǎȊǸƪǎŞƎΦ ¢ŜƘłǘ ŜȊ ŜǎŜǘōŜƴ ŀ .ƛƎ 5ŀǘł-ǘ ƧŜƭƭŜƳȊǃ п± ƳƻŘŜƭƭ 
ŞǊǾŞƴȅŜǎǸƭΦ ! .ƛƎ 5ŀǘŀ ŜȊǘ ƪǀǾŜǘǃ ŞƭŜǘǸƴƪ ƧŜƭŜƴǘǃǎ ǊŞǎȊŞǘ ŦƻƎƧŀ ƪŞǇŜȊƴƛΦ DƻƴŘƻƭǾŀ 
ƛǘǘ ŀ ƎŀȊŘŀǎłƎƛ ƴǀǾŜƪŜŘŞǎǊŜΣ ƳŜƭȅ ŀ ǎƻƪ ŦƻǊƳłōŀƴ ƳŜƎƧŜƭŜƴƘŜǘΣ ǵƎȅΣ Ƴƛƴǘ ŀ 
ŦƻƎƭŀƭƪƻȊǘŀǘłǎ ƴǀǾŜƪŜŘŞǎŜΣ ǵƧ ǎȊŀƪƳłƪ ƪƛŀƭŀƪǳƭłǎŀΣ ŜȊłƭǘŀƭ ŀȊ ƻƪǘŀǘłǎƛ ǎǘǊǳƪǘǵǊŀ 
łǘŀƭŀƪǳƭłǎŀΦ ±ŀƭŀƳƛƴǘ ŀȊ ŜƎŞǎȊǎŞƎǸƎȅ ƳƻŘŜǊƴƛȊłŎƛƽƧŀΣ ŀ ōŜǘŜƎǎŞƎŜƪ ƎȅƻǊǎŀōō 
Ǉƻƴǘƻǎŀōō ŘƛŀƎƴƻǎȊǘƛȊłƭłǎŀΣ ƎȅƽƎȅƝǘłǎŀΦ !Ȋ ŀŘŀǘƻƪ ƎȅƻǊǎ Şǎ ōƛȊǘƻƴǎłƎƻǎ łǘǾƛǘŜƭŞǘ ŀȊ 
łƭƭŀƳ ŀ ōŜƳǳǘŀǘƻǘǘ 5ƛƎƛǘłƭƛǎ bŜƳȊŜǘƛ CŜƧƭŜǎȊǘŞǎƛ tǊƻƎǊŀƳ ƪŜǊŜǘŞōŜƴ ƪƝǾłƴƧŀ 
ƳŜƎǘŜǊŜƳǘŜƴƛΦ 9Ȋ ŀ ǇǊƻƧŜƪǘ ŀ ƪǊƛǘƛƪǳǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀ ŦŜƧƭŜǎȊǘŞǎŞǘ ƧŜƭŜƴǘƛΦ !ƘƘƻȊΣ ƘƻƎȅ 
ŀ ŘƛƎƛǘłƭƛǎ ƧƽƭŞǘ ƳŜƎǾŀƭƽǎǳƭƘŀǎǎƻƴΣ ƪƛ ƪŜƭƭ ŀƭŀƪƝǘŀƴƛ ŀȊ ŜƭŞǊŞǎ ƭŜƘŜǘǃǎŞƎŞǘΣ ŀ 
ŜƭŞǊƘŜǘǃǾŞ ƪŜƭƭ ǘŜƴƴƛ ŀ ƪǸƭǀƴōǀȊǃ ǎȊƻƭƎłƭǘŀǘłǎƻƪŀǘΣ ƳŜƎŦŜƭŜƭǃ ǘŀǊǘŀƭƻƳƳŀƭ ŜƭƭłǘǾŀΦ 
aƛƴŘŜƴƪŞǇǇ ǎȊǸƪǎŞƎŜǎ ŀ ŘƛƎƛǘłƭƛǎ ƝǊłǎǘǳŘłǎ ƴǀǾŜƭŞǎŜΣ ŀƳŜƭȅ ŀ ŦǳƴƪŎƛƻƴŀƭƛǘłǎǘ ǎŜƳ 
ƴŞƭƪǸƭǀȊƛΦ aƛƴŘŜȊ ŀƪƪƻǊ ƘŀǘŞƪƻƴȅΣ ƘƻƎȅƘŀ ƳŜƎŦŜƭŜƭǃŜƴ Ǿŀƴƴŀƪ ǾŞŘǾŜ ŀȊ ŀŘŀǘŀƛƴƪ 
Şǎ ŀȊ ŀ ƪǀȊŜƎ ŀƘƻƭ ŀȊ ƛƴŦƻǊƳłŎƛƽƛƴƪ ǘłǊƻƭƽŘƴŀƪ Şǎ ǘƻǾłōōƝǘƽŘƴŀƪΦ 

                                                      
21  BalaBit ς ŀ ǾƛƭłƎ ŜƎȅƛƪ ǾŜȊŜǘǃ L¢-ōƛȊǘƻƴǎłƎƛ ǎȊƻŦǘǾŜǊŦŜƧƭŜǎȊǘǃ Ǿłƭƭŀƭŀǘŀ 

22  ERP ς 9ƴǘŜǊǇǊƛǎŜ wŜǎƻǳǊŎŜ tƭŀƴƴƛƴƎ {ȅǎǘŜƳΤ ƛƴǘŜƎǊłƭǘ ǾłƭƭŀƭŀǘƛǊłƴȅƝǘłǎƛ ǊŜƴŘǎȊŜǊ 
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5hahYh{ ałǘŞΥ ! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ csoportok elvi ŦŜƭŞǇǘŞǎŜ Şs 
feladatrendszere 

 
Absztrakt 
 

 ! ǎȊŜǊȊǃ ŀ ŎƛƪƪōŜƴ ōŜƳǳǘŀǘƧŀ ŜƎȅ ƪǸƭǀƴƭŜges mǼǾŜƭŜǘƛ csoport elvi ŦŜƭŞǇǘŞǎŞǘ 
Şǎ ŦŜƭŀŘŀǘǊŜƴŘǎȊŜǊŞǘΣ ŜƴƴŜƪ ƳŜƎŦŜƭŜƭǃŜƴ ƳǼƪǀŘŞǎŞƴŜƪ ǊŜƴŘƧŞǘΣ Şǎ ŀȊ ŜƎȅŜǎ 
ǎȊŜǊǾŜȊŜǘƛ ŜƭŜƳŜƪ ŀƭƪŀƭƳŀȊłǎłƴŀƪ ƭŜƘŜǘǃǎŞƎŞǘ ƘŀǊŎƛ ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘΦ 
 
Abstract 
 

The author of the article presents the organisation and task system of a 
Special Operation Team, according of these its operationΩǎ schedule and the 
possibility use of individual organizational elements in combat conditions. 
 
Kulcsszavak: ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘŜƪΣ ƘŀŘƳǼǾŜƭŜǘƛ ƪǀȊǇƻƴǘΣ ƘƝǊŀŘƽ ƪǀȊǇƻƴǘΣ ¦{ 
Mobile Training ¢ŜŀƳΣ ƎȅƻǊǎǊŜŀƎłƭłǎǵ ŜǊǃƪ 
 
A ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŜǊǃƪ 
 

! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŜǊǃƪ ǇŀǊŀƴŎǎƴƻƪǎłƎŀ Ƙŀǎƻƴƭƽ ŦŜƭŀŘŀǘƪǀǊǊŜƭ ōƝǊΣ Ƴƛƴǘ 
egy ƘŀƎȅƻƳłƴȅƻǎ ƭǀǾŞǎȊȊłǎȊƭƽŀƭƧ ǾŜȊŜǘǃǎŞƎŜΦ ! ǇŀǊŀƴŎǎƴƻƪǎłƎΣ ŀ ǘǀǊȊǎ ŀƪǘƝǾ 
ƪǀȊǊŜƳǼƪǀŘŞǎŞǾŜƭ ǾŜȊŜǘƛΣ Şǎ ƛǊłƴȅƝǘƧŀ ŀȊ ŀƭłǊŜƴŘŜƭǘ ŀƭŜƎȅǎŞƎŜƪŜǘΣ ōŜƭŜŞǊǘǾŜ ŀ 
ƘŀǊŎƻƭƽ ǎȊłȊŀŘƻƪŀǘ Şǎ ŀ ǘłƳƻƎŀǘƽ ŜƭŜƳŜƪŜǘ ŜƎȅŀǊłƴǘΦ pƪ ŦŜƭŜƭƴŜƪ ǘƻǾłōōł ŀ 
ŦƻƭȅŀƳŀǘƻǎ ƪƛƪŞǇȊŞǎŞǊǘΣ ŀ ƴŀǇƛǊŜƴŘ Şǎ ŀ ŦŜƭŀŘŀǘƻƪ ƪƛƻǎȊǘłǎłŞǊǘΣ Şǎ ŀ ƪƛǎȊŀōƻǘǘ 
ǾŀƭŀƳƛƴǘ ŜƭǾŞƎȊŜǘǘ ŦŜƭŀŘŀǘƻƪ ǾƛǎǎȊŀŜƭƭŜƴǃǊȊŞǎŞŞǊǘ ƛǎΦ DȅŀƪƻǊƭŀǘƻƪΣ Şǎ ŞƭŜǎ Ƙŀrci 
ƳǼǾŜƭŜǘŜƪ ǎƻǊłƴ ŀ ǘŜǾŞƪŜƴȅǎŞƎŜƪ ƛǊłƴȅƝǘłǎłǘ ŀ ¢ŀƪǘƛƪŀƛ aǼǾŜƭŜǘƛ YǀȊǇƻƴǘ ό¢ŀŎǘƛŎŀƭ 
Operation Center ς TOC) ƪƻƻǊŘƛƴłƭƧłƪΣ ŀƘƻƭ ŀ ǾŜȊŜǘǃ ǎȊŜǊǾŜƪ ƘłǊƻƳ ǊŞǎȊƭŜƎǊŜ 
ǘŀƎƻȊƽŘƴŀƪΥ 

ς IŀŘƳǼǾŜƭŜǘƛ YǀȊǇƻƴǘ όIY ς Operation Center - OPCEN). ! IŀŘƳǼǾŜƭŜǘƛ 
YǀȊǇƻƴǘ ŦŜƭŜƭ ŀ ƳǼǾŜƭŜǘŜƪ ƳŜƎǘŜǊǾŜȊŞǎŞŞǊǘΣ ŀ ŦŜƭŘŜǊƝǘŞǎŞǊǘ Şǎ ŀȊ łƭǘŀƭǳƪ 
ǎȊƻƭƎłƭǘŀǘƻǘǘ ƛƴŦƻǊƳłŎƛƽƪ ŦŜƭŘƻƭƎƻȊłǎłŞǊǘ Şǎ ƻǎȊǘłƭȅƻȊłǎłŞǊǘΦ ¢ƻǾłōōł 
ƛǊłƴȅƝǘłǎǳƪ ŀƭł ǘŀǊǘƻȊƛƪ ŀ ƘŀǊŎƻƭƽ ŜƎȅǎŞƎŜƪ ƪǀȊǾŜǘƭŜƴ ǘłƳƻƎŀǘƽ ŜǊǃƛƴŜƪ ŀȊ 
ƛǊłƴȅƝǘłǎŀΣ ƛŘŜ ǘŀǊǘƻȊƴŀƪ ǇŞƭŘłǳƭ ŀ ƎȅƻǊǎǊŜŀƎłƭłǎǵ ŜǊǃƪΣ ǾŀƎȅ ŀ ƭŞƎƛ ǘłƳƻƎŀǘƽ 
elemek. 
ς ¢łƳƻƎŀǘƽ YǀȊǇƻƴǘ ό[Y ς Support Center - SUPCEN).! ¢łƳƻƎŀǘƽ YǀȊǇƻƴǘ 
ŦŜƭŜƭ ŀ ƭƻƎƛǎȊǘƛƪŀƛ ǘłƳƻƎŀǘłǎŞǊǘΣ ƳƛƴŘŜƴƴŜƳǼ ǳǘłƴǇƽǘƭłǎ ōƛȊǘƻǎƝǘłǎłŞǊǘΣ Şǎ ŀ 
ǎȊłƭƭƝǘłǎƻƪ ƳŜƎǘŜǊǾŜȊŞǎŞŞǊǘ Şǎ ƭŜōƻƴȅƻƭƝǘłǎłŞǊǘΦ 
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ς IƝǊŀŘƽ YǀȊǇƻƴǘ όIƝY ς Signal Center - SIGCEN). ! ƘƝǊŀŘƽ ƪǀȊǇƻƴǘ ŦŜƭŀŘŀǘŀΣ 
ŀȊ ŀƭŜƎȅǎŞƎŜƪ ŜƎȅƳłǎ Şǎ ŀ ǇŀǊŀƴŎǎƴƻƪǎłƎ ƪǀȊǀǘǘƛ ŦƻƭȅŀƳŀǘƻǎ Şǎ 
ȊŀǾŀǊƳŜƴǘŜǎ ƪƻƳƳǳƴƛƪłŎƛƽ ŦŜƴƴǘŀǊǘłǎŀΣ ŀ ƘƝǊŀŘłǎ ƳŜƎǎȊŜǊǾŜȊŞǎŜΣ ŀ ƘƝǊŀŘƽ 
ƪŀǘƻƴłƪ ŦŜƭŀŘŀǘǊŀ Ǿŀƭƽ ŦŜƭƪŞǎȊƝǘŞǎŜ Şǎ ƛǊłƴȅƝǘłǎŀΦ CŜƭŜƭǃǎǎŞƎǸƪ ŀƭł ǘŀǊǘƻzik 
ǘƻǾłōōł ŀ ŎǎŀǇŀǘƻƪ ƘƝǊŀŘƽ ŜǎȊƪǀȊȊŜƭ Ǿŀƭƽ Ŝƭƭłǘłǎŀ ƛǎΦ 

 
! ƘŀǊŎōƛȊǘƻǎƝǘƽ ŜǊǃƪ ŦŜƭŀŘŀǘŀΣ ŀ ǘłƳƻƎŀǘƽ ŀƭŜƎȅǎŞƎŜƪ ƛǊłƴȅƝǘłǎŀΣ ŀƪƛƪ ŀz 

ŀŘƳƛƴƛǎȊǘǊŀǘƝǾΣ ƭƻƎƛǎȊǘƛƪŀƛ ƧŜƭƭŜƎǼ ƪƛǎȊƻƭƎłƭłǎłǘ ǾŞƎȊƛƪΦ ! ǘłƳƻƎŀǘƽ ŜǊǃƪ 
ƎƻƴŘƻǎƪƻŘƴŀƪ ŀ ŦŜƭǎȊŜǊŜƭŞǎŜƪΣ ŀ ƘŀŘƛŀƴȅŀƎΣ Şǎ ŀȊ ŞƭŜƭŜƳ ƪƛƧǳǘǘŀǘłǎłƴŀƪ 
ƳŜƎǘŜǊǾŜȊŞǎŞŞǊǘ ŀ ƳǼǾŜƭŜǘƛ ǘŜǊǸƭŜǘǊŜ Şǎ ƳŀƎłŞǊǘ ŀ ǎȊłƭƭƝǘłǎŞǊǘ ƛǎΦ !Ȋ ǃ ŦŜƭŜƭǃǎǎŞƎǸƪ 
ŀ ƪŞǎǃōōƛŜƪōŜƴΣ ŀ ŦŜƭŀŘŀǘƻǘ ǾŞƎǊŜƘŀƧǘƽ ŎǎƻǇƻǊǘƻƪ ǘłƳƻƎŀǘłǎŀ Şǎ Ŝƭƭłǘłǎŀ ƛǎΦ !Ȋ 
ƘƻƎȅ ŜƎȅ ŀŘƻǘǘ ǘłƳƻƎŀǘƽ ŜǊǃƪ kapnak-Ŝ ƳŜƎŜǊǃǎƝǘŞǎǘΣ ŀȊ ŀ ŦŜƭŀŘŀǘ ƧŜƭƭŜƎŞƴ ƳǵƭƛƪΦ 
pƪ ǀǎǎȊŜŘƻƭƎƻȊǾŀ ƘƻȊȊłƪ ƭŞǘǊŜ ŀȊ ¢ŀƪǘƛƪŀƛ aǼǾŜƭŜǘƛ YǀȊǇƻƴǘ ǘŜƭƧŜǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊłƧłǘΣ 
ŀ ƘƝǊŀŘƽ Şǎ ƛƴŦƻǊƳŀǘƛƪŀƛ ōƛȊǘƻǎƝǘłǎłǘΣ Şǎ ǘŜǾŞƪŜƴȅŜƴ ǊŞǎȊǘ ǾŜǎȊƴŜƪ ŀȊ ƻōƧŜƪǘǳƳ 
ǃǊȊŞǎ ǾŞŘŜƭƳŞōŜƴ ƛǎΦ 

! ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ǎŀƧłǘƻǎ ŦŜƭŀŘŀǘǊŜƴŘǎȊŜǊǸƪƴŜƪ ƪǀǎȊǀƴƘŜǘǃŜƴΣ ŜƭǘŞǊǃ 
ŦŜƭŞǇƝǘŞǎǎŜƭ ǊŜƴŘŜƭƪŜȊƴŜƪΣ Ƴƛƴǘ ŀ aŀƎȅŀǊ IƻƴǾŞŘǎŞƎ Ƴłǎ ŀƭŀƪǳƭŀǘŀƛΦ [1] 
 

! ƪŜȊŘŜǘƛ ƛŘǃǎȊŀƪōŀƴ ŀ ƪŞǇȊŞǎ Şǎ ƪƛƪŞǇȊŞǎ ǘŜǊǸƭŜǘŞƴ ǊŜƴŘƪƝǾǸƭ ƴŀƎȅ ǎŜƎƝǘǎŞƎŜǘ 
ƴȅǵƧǘƻǘǘ ŀȊ !ƳŜǊƛƪŀƛ 9ƎȅŜǎǸƭǘ #ƭƭŀƳƻƪΦ [ŜƘŜǘǃǎŞƎŜǘ ōƛȊǘƻǎƝǘƻǘǘŀƪ ŀǊǊŀΣ ƘƻƎȅ ƳŀƎȅŀǊ 
ƪŀǘƻƴłƪ ŀ ǘŜƴƎŜǊŜƴ ǘǵƭǊŀ ǳǘŀȊǾŀ ƘŀƧǘǎŀƴŀƪ ǾŞƎǊŜ ōŜǾłƭǘ ƪƛƪŞǇȊŞǎƛ ǇǊƻƎǊŀƳƻƪŀǘΣ 
ŀƳƛƪŜǘ ǘŀǇŀǎȊǘŀƭǘ ƪŀǘƻƴłƪ ŦŜƭǸƎȅŜƭǘŜƪΦ 9Ȋ ŀ ƭŜƘŜǘǃǎŞƎ ƛƎŀȊ ƪƻǊƭłǘƻȊƻǘǘ ǎȊłƳǵ 
ƳŀƎȅŀǊƴŀƪ ŀŘŀǘƛƪ ƳŜƎΣ ŘŜ ŀȊ ŀƳŜǊƛƪŀƛ ŦŞƭ ŀ Ƴŀƛ ƴŀǇƛƎ ŦƻƎŀŘƧŀ ƘŀȊłƴƪ ƪŀǘƻƴłƛǘΣ Şǎ 
ƴŀƎȅ ǎȊŀƪŞǊǘŜƭŜƳƳŜƭ ƪŞǇȊƛ ǃƪŜǘΦ ¢ƻǾłōōł ŀȊ łƭǘŀƭǳƪ ōƛȊǘƻǎƝǘƻǘǘ aƻōƛƭŜ ¢ǊŀƛƴƛƴƎ 
¢ŜŀƳ ό¢ƻǾłōōƛŀƪōŀƴΥ ¦{ a¢¢ύ ƪƛƪŞǇȊǃƛΣ ŦłǊŀŘǎłƎƻǎ Ƴǳƴƪŀ łǊłƴ ƪŞǇŜȊǘŞƪ ŀȊ Ŝƭǎǃ 
ƳƻŘŜǊƴ ƳŀƎȅŀǊ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ƪŀǘƻƴłƪŀǘΦ ¢ǳŘłǎǳƪŀǘ ŦƻƪƻȊŀǘƻǎŀƴ łǘŀŘǾŀ 
ŜƎȅǊŜ ǎȊŀōŀŘŀōō ƪŜȊŜǘ ŀŘǘŀƪ ŀȊ łƭǘŀƭǳƪ ƪƛƪŞǇȊŜǘǘ ƳŀƎȅŀǊ ƪŀǘƻƴłƪƴŀƪΦ 9Ȋ ŀȊŞǊǘ Ǿƻƭǘ 
ŦƻƴǘƻǎΣ ƳŜǊǘ ƪƻǊłōōŀƴ ŀ aŀƎȅŀǊ IƻƴǾŞŘǎŞƎ ƴŜƳ ǊŜƴŘŜƭƪŜȊŜǘǘ ŜƭŜƎŜƴŘǃ 
ǘŀǇŀǎȊǘŀƭŀǘǘŀƭ ŀƘƘƻȊΣ ƘƻƎȅ ǀƴłƭƭƽŀƴ ƪŞǇŜȊȊŜƴ ƻƭȅŀƴ ƪŀǘƻƴłƪŀǘΣ ŀƪƛƪ ƘŀǘŞƪƻƴȅŀƴ 
ƪŞǇŜǎŜƪ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘŜƪŜǘ ǾŞƎǊŜƘŀƧǘŀƴƛΦ !Ȋ ¦{ a¢¢ ƪŀǘƻƴłƛƴŀƪ 
ƪǀǎȊǀƴƘŜǘǃŜƴΣ ƳłǊŀ ƪŀǘƻƴłink ƻƭȅŀƴ ǎȊƛƴǘǊŜ ƧǳǘƻǘǘŀƪΣ ƘƻƎȅ ǀƴłƭƭƽŀƴ ƘŀƧǘƧłƪ ǾŞƎǊŜ ŀ 
ŦǊƛǎǎŜƴ ƧŜƭŜƴǘƪŜȊǃ łƭƭƻƳłƴȅ ƪƛƪŞǇȊŞǎŞǘΦ ! ƪŀǘƻƴłƪ ǘŀǇŀǎȊǘŀƭŀǘǎȊŜǊȊŞǎŞōŜƴ ƪƻƳƻƭȅ 
ǎȊŜǊŜǇŜǘ ƧłǘǎȊƻǘǘ ŀȊ ƛǊŀƪƛ Şǎ ŀȊ ŀŦƎŀƴƛǎȊǘłƴƛ ƳƛǎǎȊƛƽǎ ǎȊŜǊŜǇǾłƭƭŀƭłǎ ƛǎΣ ŀƘƻƭ ŀ ƳŀƎȅŀǊ 
ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ƪƻƳƻƭȅŀōō ǘŀǇŀǎȊǘŀƭŀǘƻƪƪŀƭ ǊŜƴŘŜƭƪŜȊǃ ƴŜƳȊŜǘǘŜƪƪŜƭ ƘŀƧǘƻǘǘŀƪ 
ǾŞƎǊŜ ƪǀȊǀǎ ƳǼǾŜƭŜǘŜƪŜǘΦ 9ȊŜƪōǃƭ ŀ ǘŀǇŀǎȊǘŀƭŀǘƻƪōƽƭ ǘłǇƭłƭƪƻȊǾŀ ŀ ƪŀǘƻƴłƪ 
ƘƛǘŜƭŜǎŜƴ łǘ ǘǳŘǘłƪ ŀŘƴƛ ǘǳŘłǎǳƪŀǘ ŀ Ŧƛŀǘŀƭŀōō ƎŜƴŜǊłŎƛƽ ǎȊłƳłǊŀΦ ! ƳŀƎȅŀǊ 
ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ƳƛǎǎȊƛƽǎ ǎȊŜǊŜǇǾłƭƭŀƭłǎŀ ǘƻǾłōōł ƪƛǾƝǾǘŀ ŀ ǎȊǀǾŜǘǎŞƎŜǎ ƴŜƳȊŜǘŜƪ 
ǘƛǎȊǘŜƭŜǘŞǘΣ ƘƛǎȊŜƴ ŦŜƭƪŞǎȊǸƭǘǎŞƎǸƪ Şǎ ŦŜƭŀŘŀǘ ǾŞƎǊŜƘŀƧǘłǎǳƪ ƴŜƳ ƳŀǊŀŘǘ Ŝƭ ŀȊƻƴ 
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ƴŜƳȊŜǘŜƪŞǘǃƭΣ ŀƪƛƪ ƳłǊ ǎƻƪƪŀƭ ǊŞƎŜōō ƽǘŀ ŀƭƪŀƭƳŀȊȊłƪ ŀ ǎǇŜŎƛłƭƛǎŀƴ ƪŞǇȊŜǘǘ ŜǊǃƪŜǘΦ 
[2] 

 
! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŎǎƻǇƻǊǘƻƪ elvi ŦŜƭŞǇƝǘŞǎŜ 
 

! ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪΣ ŀ ƘŀƎȅƻƳłƴȅƻǎǘƽƭ ŜƭǘŞǊǃ ŦŜƭŀŘŀǘǊŜƴŘǎȊŜǊǸƪƴŜƪ 
ƪǀǎȊǀƴƘŜǘǃŜƴΣ ŜƭǘŞǊǃ ǎȊŜǊǾŜȊŜǘƛ ǎǘǊǳƪǘǵǊŀ ŀƭŀǇƧłƴ ŞǇǸƭƴŜƪ ŦŜƭΦ 9Ǝȅ ƘŀƎȅƻƳłƴȅƻǎ 
ȊłǎȊƭƽŀƭƧ łƭǘŀƭłōŀƴ ŀ ǘǀǊȊǎōǃƭΣ о-п ǎȊłȊŀŘōƽƭΣ ŀ ǎȊłȊŀŘƻƪ ǇŜŘƛƎ о-п ǎȊŀƪŀǎȊōƽƭ łƭƭƴŀƪΦ 
9Ǝȅ ǎȊŀƪŀǎȊ ƛŘŜłƭƛǎ ŜǎŜǘōŜn 30-ор Ŧǃǘ ǎȊłƳƭłƭΦ ! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ƪǀǘŜƭŞƪŜƪben a 
ǎȊłȊŀŘƻƪΣ ŀ ǎȊƻƪłǎƻǎǘƽƭ ŜƭǘŞǊǃŜƴ ƴŜƳ ǎȊŀƪŀǎȊƻƪǊŀΣ ƘŀƴŜƳ мн Ŧǃǎ ƪǸƭǀƴƭŜƎŜǎ 
ƳǼǾŜƭŜǘƛ ŎǎƻǇƻǊǘƻƪǊŀ ǘŀƎƻƭƽŘƴŀƪΣ ŜȊ ƧŜƭŜƴǘǃǎ ǎȊŜǊǾŜȊŜǘƛ ŜƭǘŞǊŞǎ ŀ ƘŀƎȅƻƳłƴȅƻǎ 
ŦŜƭƻǎȊǘłǎƘƻȊ ƪŞǇŜǎǘΦ IƻƎȅƘŀ ŀ ŦŜƭŀŘŀǘ ƧŜƭƭŜƎŜ ƳŜƎƪǀǾŜǘŜƭƛΣ ŀ ŎǎƻǇƻǊǘƻƪ ƪŞǇŜǎŜƪ 
ƪǀȊǀǎŜƴ ƛǎ ƳǼǾŜƭŜǘŜǘ ǾŞƎǊŜƘŀƧǘŀƴƛΦ ! ƎȅŀƪƻǊƭŀǘ ŀȊǘ ƳǳǘŀǘƧŀΣ ƘƻƎȅ łƭǘŀƭłōŀƴ ƪŜǘǘǃ 
ŎǎƻǇƻǊǘ ƳǼƪǀŘƛƪ ŜƎȅǸǘǘΣ ŘŜ ǘŜǊƳŞǎȊŜǘŜǎŜƴ ŜȊǘ ŀ ŦŜƭŀŘŀǘ ƧŜƭƭŜƎŜ ƘŀǘłǊƻȊȊŀ ƳŜƎΦ 
!ōōŀƴ ŀȊ ŜǎŜǘōŜƴΣ ƘƻƎȅƘŀ ƪŞǘ ŎǎƻǇƻǊǘ ǎȊƻǊƻǎŀƴ ŘƻƭƎƻȊƛƪ ŜƎȅǸǘǘΣ ŀ ƪŞǘ 
ŎǎƻǇƻǊǘǇŀǊŀƴŎǎƴƻƪ ƪǀȊǸƭ ǊŀƴƎƛŘǃǎ ƪŜǊǸƭ ƪƛƧŜƭǀƭŞǎǊŜΦ ! ǊŀƴƎƛŘǃǎ ƭŜǎȊ ŀȊΣ ŀƪƛ ŀ 
ƳǼǾŜƭŜǘ ǘŜƭƧŜǎ ƛŘŜƧŜ ŀƭŀǘǘ ǇŀǊŀƴŎǎƻƪŀǘ ŀŘ ƳƛƴŘƪŞǘ ŎǎƻǇƻǊǘ ǎȊŜƳŞƭȅƛ łƭƭƻƳłƴȅłƴŀƪΦ 
[2] 

! ƘŀǊŎƻƭƽ ŎǎƻǇƻǊǘƻƪ Ŧǃ ŦŜƭŀŘŀǘŀΣ ŀ ƪŀǘƻƴŀƛ ŦŜƭǎǃ ǾŜȊŜǘŞǎ łƭǘŀƭΣ ǎȊłƳǳƪǊŀ 
ƪƛǎȊŀōƻǘǘ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŦŜƭŀŘŀǘ ƳŜƎǘŜǊǾŜȊŞǎŜ ŀȊ ŀǊǊŀ ǘǀǊǘŞƴǃ ŦŜƭƪŞǎȊǸƭŞǎ 
ƭŜōƻƴȅƻƭƝǘłǎŀ Şǎ ƳŀƎłƴŀƪ ŀ ŦŜƭŀŘŀǘƴŀƪ ŀ ƳƛƴŞƭ ƳŀƎŀǎŀōō ǎȊƝƴǾƻƴŀƭǵ ǾŞƎǊŜƘŀƧǘłǎŀΦ 
9Ȋ ŀȊǘ ƧŜƭŜƴǘƛΣ ƘƻƎȅ ŀ ŎǎƻǇƻǊǘ ǘŀƎƧŀƛ ŜƎȅƳłǎǎŀƭ ǎȊƻǊƻǎ ŜƎȅǸǘǘƳǼƪǀŘŞǎōŜƴ ǎȊŜǊǾŜȊƛƪ 
ƳŜƎ ŀ ƳǼǾŜƭŜǘŜƛƪŜǘΣ ǇŜǊŎǊǃƭ ǇŜǊŎǊŜ ƭŜōƻƴǘǾŀ ŀȊƻƪ Ǉƻƴǘƻǎ ƳŜƴŜǘŞǘΦ 9Ȋǘ ƪǀǾŜǘǃŜƴ ŀ 
ŎǎƻǇƻǊǘ ǇŀǊŀƴŎǎƴƻƪłƴŀƪ ŀ ŦŜƭŜƭǃǎǎŞƎŜΣ ƘƻƎȅ ŀ ƳǼǾŜƭŜǘ ǾŞƎǊŜƘŀƧǘłǎłƘƻȊ 
ŜƭŜƴƎŜŘƘŜǘŜǘƭŜƴ ƛƴŦƻǊƳłŎƛƽƪŀǘ ƪǀȊǀƭƧŜ ōŜƻǎȊǘƻǘǘƧŀƛǾŀƭΣ ŀƪƛƪ ǇŜŘƛƎ ƪǸƭǀƴōǀȊǃ 
ǎȊŀƪōŜƻǎȊǘłǎǳƪƴŀƪ ƳŜƎŦŜƭŜƭǃŜƴ ƳŜƎƛƎŞƴȅƭƛƪ Şǎ łǘǾŜǎȊƛƪ ŀȊ ŀŘƻǘt feladat 
ǾŞƎǊŜƘŀƧǘłǎłƘƻȊ ǎȊǸƪǎŞƎŜǎ ŀƴȅŀƎƻƪŀǘΣ Şǎ ŦŜƭǎȊŜǊŜƭŞǎŜƪŜǘΦ !Ȋ ŀƴȅŀƎƻƪ ƛƎŞƴȅƭŞǎŞōŜƴ 
Şǎ ōŜǎȊŜǊȊŞǎŞōŜƴ ŀ logisztikusok ƴȅǵƧǘŀƴŀƪ ǎŜƎƝǘǎŞƎŜǘΦ 

9ƳŜƭƭŜǘǘ ƘŜƭȅŜǘ ƪŀǇ ƳŞƎ ƪŞǘ ǎǇŜŎƛłƭƛǎ ŎǎƻǇƻǊǘΣ ŀƪƛƪ ǾƝȊƛ Şǎ ǾƝȊ ŀƭŀǘǘƛ ƳǼǾŜƭŜǘŜƪ 
ǾŞƎǊŜƘŀƧǘłǎłǊŀ ǎǇŜŎƛŀƭƛȊłƭƽŘǘŀƪΣ ǾŀƭŀƳƛƴǘ ƪŞǘ ŎǎƻǇƻǊǘΣ ŀƪƛƪ ŜƧǘǃŜǊƴȅǃǎ 
ƪŞǇŜǎǎŞƎŜƪƪŜƭ ǊŜƴŘŜƭƪŜȊƴŜƪΦ 9ȊŜƴ ŦŜƭǸƭ ƳƛƴŘŜƴ ƘŀǊŎƻƭƽ ŎǎƻǇƻǊǘ ƪƛƪŞǇȊŞǎǘ ƪŀǇ ŀǊǊŀΣ 
ƘƻƎȅ ƘŀǘŞƪƻƴȅŀƴ Şǎ ƳŀƎŀǎ ǎȊƝƴǾƻƴŀƭƻƴ ƪŞǇŜǎŜƪ ƭŜƎȅŜƴŜƪ ŀ ƘŜƭȅǎŞƎƘŀǊŎƻƪΣ ŀ 
ƳŀƎŀǎƘŜƎȅƛ ƳǼǾŜƭŜǘŜƪΣ ŀ ǾƝȊŦŜƭǎȊƝƴƛ ŦŜƭŀŘŀǘƻƪΣ Şǎ ŀ ƴŀƎȅ ǘłǾƻƭǎłƎǵ ƎŞǇƧłǊƳǼǾŜǎ 
feladŀǘƻƪ ǾŞƎǊŜƘŀƧǘłǎłǊŀΣ ŀǎȊŜǊƛƴǘΣ ƘƻƎȅ ŀȊǘ ŀȊ ŞǇǇ ǾŞƎǊŜƘŀƧǘŀƴƛ ƪƝǾłƴǘ ŦŜƭŀŘŀǘ 
ƳŜƎƪǀǾŜǘŜƭƛΦ 9ƴƴŜƪ ƳŜƎŦŜƭŜƭǃŜƴ ƳƛƴŘŜƴ ŎǎƻǇƻǊǘ ƪŞǇŜǎ ƳŜƎǘŜǊǾŜȊƴƛ ǎŀƧłǘ 
ƳǼǾŜƭŜǘŞǘΣ ŦǀƭŘǀƴΣ ǾƝȊŜƴ Şǎ ƭŜǾŜƎǃōŜƴΣ ǾŞƎǊŜƘŀƧǘŀƴƛ ŀȊ ŀŘƻǘǘ ǘŜǊǸƭŜǘǊŜ Ǿŀƭƽ ŜƭƧǳǘłǎǘΣ 
Şǎ ŀȊ ƻǘǘŀƴƛ ŜŦŦŜƪǘƝǾ ǘŜǾŞƪŜƴȅǎŞƎ ǾŞƎǊŜƘŀƧǘłǎłǘΦ 9ƘƘŜȊ ǘŜǊƳŞǎȊŜǘŜǎŜƴ ǎȊǸƪǎŞƎǸƭ Ǿŀƴ 
ŀ ƭƻƎƛǎȊǘƛƪŀ ŦƻƭȅŀƳŀǘƻǎ ǘłƳƻƎŀǘłǎłǊŀΣ Şǎ ŀ ǇŀǊŀƴŎǎƴƻƪǎłƎ Şǎ ŀ ŦŜƭŘŜǊƝǘŞǎǘ ǾŞƎȊǃ 
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ƪŀǘƻƴłƪ ƛƴŦƻǊƳłŎƛƽƛǊŀΦ ! ŎǎƻǇƻǊǘƻƪƴŀƪ ƘŀǘŞƪƻƴȅŀƴ ƪŜƭƭ ŦŜƭŀŘŀǘƻǘ ǾŞƎǊŜƘŀƧǘŀƴƛǳƪ 
ƴŜƳȊŜǘƪǀȊƛ ƪǀǊƴȅŜȊŜǘōŜƴΣ ŜƎȅǸǘǘƳǼƪǀŘǾŜ Ƴłǎ ƻǊǎȊłƎƻƪ ŜǊǃƛǾŜƭ ŀōōŀƴ ŀȊ ŜǎŜǘōŜƴ 
ƛǎΣ ƘƻƎȅƘŀ ŜƭǎȊƛƎŜǘŜƭǘŜƴ ŜƭƭŜƴǎŞƎŜǎ ƪǀǊƴȅŜȊŜǘōŜƴ ǘŜǾŞƪŜƴȅƪŜŘƴŜƪΣ Şǎ Ŏǎŀƪ 
ƳƛƴƛƳłƭƛǎ ŦŜƭǎǃōō ǳǘŀǎƝǘłǎƻƪŀǘ ƪŀǇƴŀƪ ŀȊ ŜƭǀƭƧłǊƽƪǘƽƭΦ IƻƎȅƘŀ ƪǀȊǀǎ 
ŜƎȅǸǘǘƳǼƪǀŘŞǎǊŜ ƪŜǊǸƭ ŀ ǎƻǊΣ ŀƪƪƻǊ ŀ ƪƻƳƳǳƴƛƪłŎƛƽ ƴȅŜƭǾŜ ƪƛȊłǊƽƭŀƎƻǎŀƴ ŀȊ ŀƴƎƻƭ 
ŦǸƎƎŜǘƭŜƴǸƭ ŀȊ ŜƎȅǸǘǘƳǼƪǀŘǃ ƴŜƳȊŜǘŜƪ ƴŜƳȊŜǘƛǎŞƎŞǘ ǘŜƪƛƴǘǾŜΦ  

! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŎǎƻǇƻǊǘƻƪōŀƴ ƳƛƴŘŜƴ ƪŀǘƻƴłƴŀƪ ƳŜƎǾŀƴ ŀ ǎŀƧłǘ 
ŦŜƭŀŘŀǘŀΣ ŀƳƛǊŜ ŀ ƪƛƪŞǇȊŞǎ ǎƻǊłƴ ǎǇŜŎƛŀƭƛȊłƭƽŘƛƪΣ ƛƭȅŜƴŜƪ ŀȊ ŜƎŞǎȊǎŞƎǸƎȅƛΣ ƘƝǊŀŘƽΣ 
ƳǼǎȊŀƪƛΣ Şǎ ŀ ŦŜƎȅǾŜǊŜǎ ǎǇŜŎƛŀƭƛǎǘłƪΦ ¢ŜǊƳŞǎȊŜǘŜǎŜƴ ŜȊŜƪ ƳŜƎŦŜƭŜƭǃƛ 
ƳŜƎǘŀƭłƭƘŀǘƽŀƪ ŀȊƻƴ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŎǎƻǇƻǊǘƻƪōŀƴ ƛǎΣ ŀƳƛƪ ǾƝȊƛ ƛƭƭŜǘǾŜ ƭŞƎƛ 
ƳǼǾŜƭŜǘŜƪǊŜ ƭŜǘǘŜƪ ƪƛƪŞǇŜȊǾŜΦ aƛƴŘŜƴ ŦŜƭŀŘŀǘǊŀ ƪŞǘ-ƪŞǘ ƪŀǘƻƴłǘ ƪŞǇŜȊƴŜƪ ƪƛΣ 
ŜƎȅƛƪǸƪ ŜƎȅ ŀƭǘƛǎȊǘ όǎŜƴƛƻǊύ ƳłǎƛƪƧǳƪ ǘƛǎȊǘŜǎ όƧǳƴƛƻǊύΦ ! ŎǎƻǇƻǊǘ ǘŀƎƧŀƛǘ ǵƎȅ ƪŞǇȊƛƪ ƪƛΣ 
ƘƻƎȅ ŀƭŀǇǎȊƛƴǘŜƴ ƳƛƴŘŜƴƪƛ ŞǊǘǎŜƴ ŀ ǘłǊǎŀƛ ŦŜƭŀŘŀǘłƘƻȊ ƛǎΣ ƘƛǎȊŜƴ ƘŀǊŎŞǊƛƴǘƪŜȊŞǎ 
ǎƻǊłƴ ǾŞƎȊŜǘŜǎ ƭŜƘŜǘ ŜƎȅ-ŜƎȅ ǎǇŜŎƛŀƭƛȊłƭƽŘƻǘǘ ƪŀǘƻƴŀ ŜƭǾŜǎȊǘŞǎŜΣ ŀōōŀƴ ŀȊ ŜǎŜǘōŜƴ 
Ƙŀ ǘłǊǎŀƛƪ ƴŜƳ ǘǳŘƧłƪ ƭŜƎŀƭłōō ǊŞǎȊōŜƴ łǘǾŜƴƴƛ ǘłǊǎŀƛƪ ǎȊŜǊŜǇŞǘΦ  

! ŎǎƻǇƻǊǘƻƪōŀƴ ƘŜƭȅŜǘ ƪŀǇ ǘƻǾłōōł ŜƎȅ ŦŜƭŘŜǊƝǘŞǎŞǊǘ ŦŜƭŜƭǃǎ ŀƭǘƛǎȊǘΣ Şǎ ŜƎȅ 
ƘŀŘƳǼǾŜƭŜǘƛ ŀƭǘƛǎȊǘ ƛǎΣ ŀƪƛƪ ŀ ƳǼǾŜƭŜǘŜƪ ŜƭǃȊŜǘŜǎ ƳŜƎǘŜǊǾŜȊŞǎŞōŜƴ ƧƽŎǎƪłƴ ƪƛǾŜǎȊƛƪ 
ŀ ǊŞǎȊǸƪŜǘΦ 9Ǝȅ-ŜƎȅ ǎǇŜŎƛŀƭƛȊłŎƛƽǊŀ ŦƻǊŘƝǘƻǘǘ ƪŞǇȊŞǎƛ ƛŘǃ мл ƘƽƴŀǇƻǘ ǾŜǎȊ ƛƎŞƴȅōŜΦ 
9Ȋǘ ƳŜƎŜƭǃȊǃŜƴ ƪŜƭƭ ǊŞǎȊǘ ǾŜƴƴƛ ŜƎȅ ƪƻƳǇƭŜȄ ƻǊǾƻǎƛ ǾƛȊǎƎłƭŀǘƻƴΣ Şǎ ǎƛƪŜǊŜǎŜƴ ƪŜƭƭ 
ŀōǎȊƻƭǾłƭƴƛ ŀ YǸƭǀƴƭŜƎŜǎ 9Ǌǃƪ ƪƛǾłƭŀǎȊǘƽ ƪƛƪŞǇȊŞǎŞǘΦ [3] 

 
Parancsnok (18A) 
 

! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŎǎƻǇƻǊǘƻƪ ǇŀǊŀƴŎǎƴƻƪŀΣ łƭǘŀƭłōŀƴ ǎȊłȊŀŘƻǎƛ 
ǊŜƴŘŦƻƪƻȊŀǘǘŀƭ ōƝǊΣ ƘŜƭȅŜǘǘŜǎŜ ǇŜŘƛƎ ƪŞǘ ȊłǎȊƭƽǎΦ 9ƎȅƛƪǸƪ ōŜƻǎȊǘłǎłǘ ǘŜƪƛƴǘǾŜ ƛǎ ŀ 
ǇŀǊŀƴŎǎƴƻƪ ƘŜƭȅŜǘǘŜǎΣ ŀ Ƴłǎƛƪ ŀ ŦŜƭŘŜǊƝǘǃ ŀƭǘƛǎȊǘΦ ! ƎȅŀƪƻǊƭŀǘƛ ŦŜƭŞǇƝǘŞǎ ŀ 
ǊŜƴŘŦƻƪƻȊŀǘƻƪōŀƴ ŜƭǘŞǊƘŜǘΣ ŘŜ ƳŜƎƪǀȊŜƭƝǘǃƭŜƎ ŀȊ ǾŀƭƽǎłƎōŀƴ ƛǎ ƝƎȅ ŞǇǸƭƴŜƪ ŦŜƭ ŀ 
ŎǎƻǇƻǊǘƻƪΦ aǼǾŜƭŜǘŜƪ ǾŞƎǊŜƘŀƧǘłǎŀ ŜƭǃǘǘΣ ŀ ǇŀǊŀƴŎǎƴƻƪ ŀ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ 
ŎǎƻǇƻǊǘƧŀ ŀƪǘƝǾ ƪǀȊǊŜƳǼƪǀŘŞǎŞǾŜƭ ǎȊŜǊǾŜȊƛ ƳŜƎ ŀ ŦŜƭŀŘŀǘƻǘΣ ŀƳƛǘ ŀȊǘłƴ ƛǎƳŜǊǘŜǘ ŀ 
ŎǎƻǇƻǊǘƧŀ ƳƛƴŘŜƴ ǘŀƎƧłǾŀƭΦ ! ǊŜƴŘŜƭƪŜȊŞǎǸƪǊŜ łƭƭƽ ƛƴŦƻǊƳłŎƛƽƪōƽƭ ŘƻƭƎƻȊƴŀƪΣ 
ŀƳƛƪŜǘ ŀ ŦŜƭŘŜǊƝǘŞǎ ǎȊƻƭƎłƭǘŀǘ ƴŜƪƛƪΦ aƛƴŘŜƴ ǎǇŜŎƛŀƭƛǎǘŀ ōŜŘƻƭƎƻȊȊŀ ŀ ǘŜǊǾōŜ ŀȊ ǃǊł 
ǾƻƴŀǘƪƻȊƽ ǊŞǎȊǘΣ ŀƳƛǘ ǘŜǊƳŞǎȊŜǘŜǎŜƴ ŀ ǇŀǊŀƴŎǎƴƻƪƴŀƪ ƧƽǾł ƪŜƭƭ ƘŀƎȅƴƛŀ ŀ 
ǾŞƎƭŜƎŜǎƝǘŞǎ ŜƭǃǘǘΦ ! ǇŀǊŀƴŎǎƴƻƪ ǘłōƻǊƛ ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘΣ ŀ ƪŀǘƻƴłƛ ƪƛƪŞǇȊŞǎŞǘ ƛǎ 
ƪƻƻǊŘƛƴłƭƧŀ Şǎ ŜƭƭŜƴǃǊȊƛΣ ŦŜƭŀŘŀǘƻǘ ǎȊŀō ŀ ǎȊłƳǳƪǊŀΣ ŦŜƴƴǘŀǊǘƧŀ ŀ ƪŀǘƻƴłƪ ŞōŜǊǎŞƎŞǘΣ 
Şǎ ƎƻƴŘƧŀ Ǿŀƴ ƪŀǘƻƴłƛ ŦŜƭǎȊŜǊŜƭŞǎŞƴŜƪ łƭƭŀǇƻǘłǊŀ ƛǎΦ !Ȋ ǃ ŦŜƭŜƭǃǎǎŞƎŜ ǘƻǾłōōł ŀ 
ōŜƻǎȊǘƻǘǘƧŀƛǾŀƭ ƪŀǇŎǎƻƭŀǘƻǎ ƳƛƴŘŜƴƴŜƳǼ ŀŘƳƛƴƛǎȊǘǊŀǘƝǾ Ƴǳƴƪŀ ŜƭǾŞƎȊŞǎŜ ǾŀƎȅ 
ŜƭǾŞƎŜȊǘŜǘŞǎŜ Şǎ ŀȊƻƪ ŜƭƭŜƴǃǊȊŞǎŜ ƳƛǎǎȊƛƽǎ ǘŜǊǸƭŜǘŜƴ Şǎ ƘŀȊŀƛ ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘ 
ŜƎȅŀǊłƴǘΦ Kiemelten fontƻǎ ŀ ŦŜƭŀŘŀǘƻƪ ƳŜƎŦŜƭŜƭǃ ŜƭƻǎȊǘłǎŀΦ bŜƳ ǎȊŀōŀŘ ŀōōŀ ŀ 
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Ƙƛłōŀ ŜǎƴƛΣ ƘƻƎȅ ƴŜƳ ŜƎȅŜƴƭŜǘŜǎŜƴ ƻǎȊǘƧǳƪ Ŝƭ ŀ ƳǳƴƪłǘΣ ƘƛǎȊŜƴ Ƙŀ ƳƛƴŘƛƎ 
ǳƎȅŀƴŀȊƻƪ ŀȊ ŜƳōŜǊŜƪ ƪŀǇƴŀƪ ŦŜƭŀŘŀǘƻǘΣ ƳŜƎōƝȊłǎƻƪŀǘΣ ŀȊ ƴŜƳŎǎŀƪ ŀȊ ŜƎȅŞƴ 
ǎȊŜƳǇƻƴǘƧłōƽƭ ƪłǊƻǎΣ ŘŜ ŀ ǎȊŜǊǾŜȊŜǘ ǘŜƪƛƴǘŜǘŞōŜƴ ǎŜƳ ƧƽΦ [4] 
 
Fegyveres specialista (18B) 
 

! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŎǎƻǇƻǊǘƻƪ ŦŜƎȅǾŜǊŜǎ ǎǇŜŎƛŀƭƛǎǘłƛ ŦƻƎƭŀƭƪƻȊƴŀƪ ŀ 
ŦŜƎȅǾŜǊŜƪƪŜƭ Şǎ ŀ ƭǃǎȊŜǊŜƪƪŜƭ ƪŀǇŎǎƻƭŀǘƻǎ ŦŜƭŀŘŀǘƻƪ ŜƭƭłǘłǎłŞǊǘΦ !Ȋ ǃ ŦŜƭŀŘŀǘǳƪ ŀ 
ƳǼǾŜƭŜǘŜƪ Ŝƭǃǘǘƛ ƭǃǎȊŜǊŦŜƭƘŀǎȊƴłƭłǎ ƳŜƎōŜŎǎƭŞǎŜΣ Şǎ ŀ ƳǳƴƝŎƛƽ ƪƛƻǎȊǘłǎa. A 
ŦŜƎȅǾŜǊŜǎ ǎǇŜŎƛŀƭƛǎǘłƪ ŀ ŦŜƭŀŘŀǘ ŦǸƎƎǾŞƴȅŞōŜƴ ƛƎŞƴȅŜƭƴŜƪ ƻƭȅŀƴ ƎǊłƴłǘƻƪŀǘΣ 
ǎǇŜŎƛłƭƛǎ ǊƻōōŀƴƽŜǎȊƪǀȊǀƪŜǘΣ ǾŀƎȅ ŜǎŜǘƭŜƎ ƭǃŦŜƎȅǾŜǊŜƪŜǘΣ ŀƳƛƪ ǊŜƳŞƭƘŜǘǃƭŜƎ 
ŜƭǃǊŜƳƻȊŘƝǘƧłƪ ŀ ŎǎƻǇƻǊǘ łƭǘŀƭ ǾŞƎǊŜƘŀƧǘŀƴƛ ƪƝǾłƴǘ ƳǼǾŜƭŜǘ ǎƛƪŜǊŜǎǎŞƎŞǘΦ 

 
aǼǎȊŀƪƛ ǎǇŜŎƛŀƭƛǎǘŀ όму/) 

 
! ƳǼǎȊŀƪƛ ǎǇŜŎƛŀƭƛǎǘłƪ ŦŜƭŀŘŀǘŀ ƛƎŜƴ ǀǎǎȊŜǘŜǘǘΦ ! ŦŜƭŜƭǃǎǎŞƎƛ ƪǀǊǸƪōŜ ǎȊłƳƻǎ 

Ŧƻƴǘƻǎ ŦŜƭŀŘŀǘ ǾŞƎǊŜƘŀƧǘłǎŀ ǘŀǊǘƻȊƛƪΦ !Ȋ ǃ ŘƻƭƎǳƪΣ ŀ ƪǀȊƭŜƪŜŘŞǎǎŜƭΣ ƎŞǇƧłǊƳǼǾŜƪƪŜƭ 
Şǎ ŀȊ ŜȊŜƪƪŜƭ ǀǎǎȊŜŦǸƎƎǃ ǘǸȊŜƭǃ- Şǎ ǸȊŜƳŀƴȅŀƎƻƪƪŀƭ ƪŀǇŎǎƻƭŀǘƻǎ ƳǼǎȊŀƪƛ Şǎ 
ŀŘƳƛƴƛǎȊǘǊŀǘƝǾ Ƴǳƴƪŀ ŜƭǾŞƎȊŞǎŜΦ pƪ ŀ ŦŜƭŜƭǃǎŜƪ ŀ ŎǎƻǇƻǊǘ ǘŀƎƧŀƛƴŀƪ ŜƭƘŜƭȅŜȊŞǎŞŞǊǘΣ 
ǘƻǾłōōł ŀ ǊǳƘłȊŀǘƛ ŀƴȅŀƎƻƪƪŀƭ ƪŀǇŎǎƻƭŀǘƻǎ ŦŜƭŀŘŀǘƻƪ ŜƭƭłǘłǎłŞǊǘ ƛǎΦ ! ǊǳƘłȊŀǘƛ 
ŀƴȅŀƎƻƪƪŀƭ ƪŀǇŎǎƻƭŀǘƻǎ ǘŜŜƴŘǃƪ ƳŀƎǳƪōŀ ŦƻƎƭŀƭƧłƪ ŀ ǎȊŜƳŞƭȅŜǎ ǾŞŘǃŜǎȊƪǀȊǀƪ 
ōƛȊǘƻǎƝǘłǎłǘ ŀ ŎǎƻǇƻǊǘ ǘŀƎƧŀƛƴŀƪ ǎȊłƳłǊŀΦ !Ȋ ǳǘƻƭǎƽ ŦŜƭŜƭǃǎǎŞƎƛ ǘŜǊǸƭŜǘŜ ŀ ƳǼǎȊŀƪƛ 
ǎǇŜŎƛŀƭƛǎǘłƪƴŀƪΣ ŀ ǾŜƎȅǾŞŘŜƭƳƛ ǎȊŀƪŀƴȅŀƎƻƪƪŀƭ ǘǀǊǘŞƴǃ ŦŜƭŀŘŀǘƻƪ ŜƭǾŞƎȊŞǎŜΦ 

 
IƝǊŀŘƽ ǎǇŜŎƛŀƭƛǎǘŀ όму9ύ 
 

! ƘƝǊŀŘƽ ǎǇŜŎƛŀƭƛǎǘŀ ŦŜƭŜƭ ŀ ŎǎƻǇƻǊǘƻƴ ōŜƭǸƭƛΣ Şǎ ŀ ŎǎƻǇƻǊǘƻƴ ƪƝǾǸƭǊŜ ƛǊłƴȅǳƭƽ 
ƪƻƳƳǳƴƛƪłŎƛƽ ōƛȊǘƻǎƝǘłǎłŞǊǘΣ ŀ ǊŜƴŘŜƭƪŜȊŞǎǊŜ łƭƭƽ ƭŜƎƳŜƎŦŜƭŜƭǃōō ŦǊŜƪǾŜƴŎƛŀ 
ƳŜƎǾłƭŀǎȊǘłǎłŞǊǘΣ Şǎ ŀȊ ǀǎǎȊŜƪǀǘǘŜǘŞǎ ƳƛƴǃǎŞƎŞƴŜƪ ŦƛƎȅŜƭŞǎŞŞǊǘΦ ! ƘƝǊŀŘƽ 
ǎǇŜŎƛŀƭƛǎǘłƴŀƪ ŦƻƭȅŀƳŀǘƻǎ ƪƻƴǘŀƪǘōŀƴ ƪŜƭƭ ƭŜƴƴƛŜ ŀ ŎǎƻǇƻǊǘ ǇŀǊŀƴŎǎƴƻƪłǾŀƭΣ 
ǾŀƭŀƳƛƴǘ ŦƻƭȅŀƳŀǘƻǎ ǀǎǎȊŜƪǀǘǘŜǘŞǎǘ ƪŜƭƭ ŦŜƴƴǘŀǊǘŀƴƛŀ ŀȊ ŜƭǀƭƧłǊƽ ǎȊŜǊǾŜƪƪŜƭΦ ! 
ōŜŞǊƪŜȊǃ ǳǘŀǎƝǘłǎƻƪŀǘ ŀȊƻƴƴŀƭ ǘƻǾłōōƝǘŀƴƛŀ ƪŜƭƭ ŀ ŎǎƻǇƻǊǘ ǇŀǊŀƴŎǎƴƻƪŀ ŦŜƭŞ ƝƎȅ 
ōƛȊǘƻǎƝǘǾŀ ŀ ǾŜȊŜǘŞǎ ƛǊłƴȅƝǘłǎ ƳŜƎǾŀƭƽǎǳƭłǎłǘΦ aƛƴŘŜƴ ŎǎƻǇƻǊǘ ŜƭǘŞǊǃ ǎȊƛǎȊǘŞƳłǘ 
ƪǀǾŜǘΣ ŘŜ łƭǘŀƭłōŀƴ ŀ ƘƝǊŀŘƽ ǎǇŜŎƛŀƭƛǎǘłƪƴłƭ Ǿŀƴ ƳƛƴŘŜƴ ƻƭȅŀƴ ŜǎȊƪǀȊΣ ŀƳƛǾŜƭ ŀȊ 
eƭǀƭƧłǊƽǘ Ŝƭ ƭŜƘŜǘ ŞǊƴƛΦ 9ƴƴŜƪ ƻƪŀ ŀȊΣ ƘƻƎȅƘŀ ŀȊ ǀǎǎȊŜƪǀǘǘŜǘŞǎ ƳƛƴǃǎŞƎŜ ǊƻƳƭƛƪΣ ǾŀƎȅ 
ŀ ƪƻƳƳǳƴƛƪłŎƛƽ ǘŜƭƧŜǎŜƴ ƳŜƎǎȊŀƪŀŘ ŀ ƘƝǊŀŘƽ ǎǇŜŎƛŀƭƛǎǘŀ ŀȊ, ŀƪƛ ŀ ƭŜƎƧƻōōŀƴ ŞǊǘ ŀ 
ǊłŘƛƽƪƘƻȊΣ Şǎ ŀȊƻƪŀǘ ŜƭƭŜƴǃǊƛȊǾŜ łǘƘƛŘŀƭƘŀǘƧŀ ŀȊ ŜǎŜǘƭŜƎŜǎ ƘƛōłƪŀǘΦ !Ȋ ƛƭȅŜƴ 
ǇǊƻōƭŞƳłƪŀǘ ƭŜƎǘǀōōǎȊǀǊ ŀ ŎǎŀǘƭŀƪƻȊƽƪ ǎȊŞǘŎǎǵǎȊłǎŀΣ ǾŀƎȅ ŀ ŦǊŜƪǾŜƴŎƛŀ ǊƻǎǎȊ 
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ƳŜƎǾłƭŀǎȊǘłǎŀΣ ǾŀƎȅ ŀ ǾłƭǘƻȊƽ ƛŘǃƧłǊłǎƛ ƪǀǊǸƭƳŞƴȅŜƪ ƻƪƻȊȊłƪΦ !Ȋ ƛŘǃƧłǊłǎ ƭŜƎƧƻōōŀƴ 
ŀ ǊǀǾƛŘ Şǎ ŀ ƳƛƪǊƻƘǳƭƭłƳǵ ǘŜǊƧŜŘŞǎǘ ōŜŦƻƭȅłǎƻƭƧŀΦ 

! ƘƝǊŀŘƽ ǎǇŜŎƛŀƭƛǎǘłƪ ŦŜƭŀŘŀǘŀ ǘƻǾłōōłΣ ƘƻƎȅ ŀ ŦŜƭŀŘŀǘ ŦǸƎƎǾŞƴȅŞōŜƴ 
ǀǎǎȊŜƪǀǘǘŜǘŞǎǘ ƭŞǘŜǎƝǘǎŜƴŜƪ ŀ ǘłƳƻƎŀǘƽ ŜǊǃƪƪŜƭΣ ŀ
QRF1  ƪŀǘƻƴłƛǾŀƭΣ ǾŀƎȅ Ƴłǎ ǎȊǀǾŜǘǎŞƎŜǎ ŎǎŀǇŀǘƻƪƪŀƭΦ 9ȊŜƴ ŜǎŜǘŜƪōŜƴ ŀȊ 
ǀǎǎȊŜƪǀǘǘŜǘŞǎ ŦŜƭǾŞǘŜƭŞƴŜƪ ŦŜƭǘŞǘŜƭŜƛ Şǎ Ǉƻƴǘƻǎ ǇŀǊŀƳŞǘŜǊŜƛ όƳŜƭȅƛƪ ŜǎȊƪǀȊǀƴΣ 
ƳƛƭȅŜƴ ŦǊŜƪǾŜƴŎƛłƴΣ ǎǘōΦύ ƪƻǊłōōŀƴ ƳŜƎōŜǎȊŞƭŞǎǊŜ ƪŜǊǸƭƴŜƪΦ IƻƎȅƘŀ ǾłǊŀǘƭŀƴǳƭ ƪŜƭƭ 
ƛƭȅŜǎŦŀƧǘŀ ǀǎǎȊŜƪǀǘǘŜǘŞǎǘ ƭŞǘŜǎƝǘŜƴƛΣ ŀ ǎȊǸƪǎŞƎŜǎ ƛƴŦƻǊƳłŎƛƽƪŀǘ ŀȊ ŜƭǀƭƧłǊƽ ǘƛǘƪƻǎƝǘƻǘǘ 
ŦƻǊƳłōŀƴ ŜƭƧǳǘǘŀǘƘŀǘƧŀ ŀ ŎǎƻǇƻǊǘ ƘƝǊŀŘƽ ǎǇŜŎƛŀƭƛǎǘłƧłƴŀƪΦ ! ǘǀōōƴŜƳȊŜǘƛ ƳǼǾŜƭŜǘŜƪ 
ŜǎŜǘŞōŜƴ ŀ ŦƻǊƎŀƭƳŀȊłǎ ƴȅŜƭǾŜ ƪƛȊłǊƽƭŀƎƻǎŀƴ ŀȊ ŀƴƎƻƭΦ 9Ȋ ŀƭƽƭ ƪƛǾŞǘŜƭǘ ƪŞǇŜȊƴŜƪ 
olyan esetek, amikor egy bizonyos nemȊŜǘƛǎŞƎǼ ŎǎƻǇƻǊǘ ǵƎȅ ƘŀƧǘ ǾŞƎǊŜ ƳǼǾŜƭŜǘŜǘΣ 
ƘƻƎȅ ǎƻǊŀƛōŀƴ Ŏǎŀƪ ŀȊ ŀŘƻǘǘ ƴŜƳȊŜǘ ƪŀǘƻƴłƛ ƘŀǊŎƻƭƴŀƪΦ LƭȅŜƴƪƻǊ ŎǎƻǇƻǊǘƻƴ ōŜƭǸƭ 
ƳŀƎǳƪ ƪǀȊǀǘǘ ŦƻǊƎŀƭƳŀȊƘŀǘƴŀƪ ǎŀƧłǘ ŀƴȅŀƴȅŜƭǾǸƪǀƴ ƛǎΦ 

 
9ƎŞǎȊǎŞƎǸƎȅƛ ǎǇŜŎƛŀƭƛǎǘŀ όму5ύ 
 

!Ȋ ŜƎŞǎȊǎŞƎǸƎȅƛ ǎǇŜŎƛŀƭƛǎǘŀ ŦŜƭŀŘŀǘŀ ŀȊΣ ƘƻƎȅ ŀ ƘŀǊŎŞǊƛƴǘƪŜȊŞǎŜƪ ǎƻǊłƴ 
ƳŜƎǎŜōŜǎǸƭǘ ǘłǊǎŀƛǘ ƎȅƻǊǎ ŜƭǎǃǎŜƎŞƭȅōŜƴ ǊŞǎȊŜǎƝǘǎŜΦ !Ȋ ŜƎŞǎȊǎŞƎǸƎȅƛ ǎǇŜŎƛŀƭƛǎǘłƪ 
ǎȊŜǊŜǇŜ ǘŜƘłǘ ǎȊƛƴǘŞƴ ƪƛŜƳŜƭǘ ŦƻƴǘƻǎǎłƎƎŀƭ ōƝǊΣ ƘƛǎȊŜƴ ǎȊŀƪǘǳŘłǎǳƪ ŞƭŜǘŜƪŜǘ 
ƳŜƴǘƘŜǘ ŀ ƘŀǊŎǘŞǊŜƴΦ !Ȋ ŜƎŞǎȊǎŞƎǸƎȅƛ ǎǇŜŎƛŀƭƛǎǘłƪΣ ǘǀōōŜƪ ƪǀȊǀǘǘ /[S 2 
ǾŞƎȊŜǘǘǎŞƎƎŜƭ ƛǎ ǊŜƴŘŜƭƪŜȊƴŜƪΣ ŀƳƛƴŜƪ ƪǀǎȊǀƴƘŜǘǃŜƴ ŦŜƭŀŘŀǘǳƪŀǘ ƳŀƎŀǎ ǎȊƛƴǘǼ 
ǎȊŀƪŞǊǘŜƭŜƳƳŜƭ ǾŞƎȊƛƪΦ ! ǎŞǊǸƭǘ ōƛȊǘƻƴǎłƎƻǎ ƘŜƭȅǊŜ Şǎ Ƨƽƭ ŦŜƭǎȊŜǊŜƭǘ ƪƽǊƘłȊōŀ 
ǎȊłƭƭƝǘłǎłǊƽƭ ŀ a959±!/3 ƪŞǊŞǎ ǎƻǊłƴ ŞǊƪŜȊǃ ƘŜƭƛƪƻǇǘŜǊ ƎƻƴŘƻǎƪƻŘƛƪΦ ! a959±!/ 
ƧŜƭŜƴǘŞǎǘ ŀ ƘƝǊŀŘƽ ǎǇŜŎƛŀƭƛǎǘŀ ŀŘƧŀ ƭŜΣ ŜƎȅ ƻƭȅŀƴ ƪƻǊłōōŀƴ ŜƭƪǸƭǀƴƝǘŜǘǘ ŎǎŀǘƻǊƴłƴΣ 
ŀƳƛǘ Ŏǎŀƪ Şǎ ƪƛȊłǊƽƭŀƎ ŜǊǊŜ ŀ ŎŞƭǊŀ ƭŜƘŜǘ ƛƎŞƴȅōŜ ǾŜƴƴƛΦ ! ǎŜōŜǎǸƭǘ ƪƛŜƳŜƭŞǎŞǘΣ ŜƎȅ 
ƪƛŦŜƧŜȊŜǘǘŜƴ ŜǊǊŜ ŀ ŦŜƭŀŘŀǘǊŀ ŦŜƭǎȊŜǊŜƭǘ ƘŜƭƛƪƻǇǘŜǊǊŜƭ ǾŞƎȊƛƪΦ !ōōŀƴ ŀȊ ŜǎŜǘōŜƴΣ 
ƘƻƎȅƘŀ ƴƛƴŎǎ ƭŜƘŜǘǃǎŞƎ ŀǊǊŀΣ ƘƻƎȅ ƪǸƭǀƴ ŎǎŀǘƻǊƴłǘ ƪǸƭǀƴƝǘǎŜƴŜƪ Ŝƭ ŀ a959±!/ 
ƛƎŞƴȅŜƪ ǎȊłƳłǊŀ ŀȊ ǸȊŜƳƛ ŦǊŜƪǾŜƴŎƛłƴ ŀŘƧłƪ ƭŜ ŀȊƻƪŀǘΦ LƭȅŜƴƪƻǊ ŀ a959±!/ ƪŞǊŞǎŜƪ 
ƳƛƴŘŜƴ ŜǎŜǘōŜ ǇǊƛƻǊƛǘłǎǘ ŞƭǾŜȊƴŜƪ ŀ ǘǀōōƛ ƪǀȊƭŜƳŞƴƴȅŜƭ ǎȊŜƳōŜƴΦ ! 
ǎŜōŜǎǸƭǘƳŜƴǘŞǎƛ ƛƎŞƴȅǘ ƪƽŘƴŜǾŜƪ ŀƭŀǇƧłƴ ŀŘƧłƪ ƭŜΣ ŀ ƪƛŞǊƪŜȊǃ ƘŜƭƛƪƻǇǘŜǊt pedig a 
ŎǎƻǇƻǊǘōŀƴ ŀȊ ŜǊǊŜ ƪƛƪŞǇȊŜǘǘ ƪŀǘƻƴŀ ƛǊłƴȅƝǘƧŀ ŜƎȅ ŀƭƪŀƭƳŀǎ ƭŜǎȊłƭƭƽƘŜƭȅ ŦŜƭŞΦ ! 
ƪƛŜƳŜƭŞǎǘ ƪǀǾŜǘǃŜƴΣ ŀ ƘŜƭƛƪƻǇǘŜǊŜƴ ƳłǊ ƻǊǾƻǎƻƪ ƪŜȊŜƭƛƪ ŀ ǎŞǊǸƭǘŜǘΣ ŀƪƛǘ ƭŜƘŜǘǃǎŞƎ 
ǎȊŜǊƛƴǘ ŀȊƻƴƴŀƭ ƪƻǊƘłȊōŀ ǎȊłƭƭƝǘŀƴŀƪΦ [5] 
                                                      
1 QRF ς Quick Reaction Force ς ƎȅƻǊǎǊŜŀƎłƭłǎǵ ŜǊǃƪ 

2 CLS ς Combat Life Saver ς ƘŀǊŎǘŞǊƛ ŞƭŜǘƳŜƴǘǃ 

3 MEDEVAC ς Medical Evacuation ς ǎŜōŜǎǸƭǘ ƪƛƳŜƴǘŞǎ 
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A ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŎǎƻǇƻǊǘ feladatrendszere 
 

αYǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘŜƪ ƻƭȅŀƴ ƪŀǘƻƴŀƛ ǘŜǾŞƪŜƴȅǎŞƎŜƪΣ ŀƳŜƭȅŜƪŜǘ 
ǎǘǊǳƪǘǵǊłƧłōŀƴ ŜǊǊŜ ŀ ŎŞƭǊŀ ƪƛŀƭŀƪƝǘƻǘǘΣ ǎȊŜǊǾŜȊŜǘǘΣ ǎǇŜŎƛłƭƛǎŀƴ ƪƛƪŞǇȊŜǘǘ Şǎ ŦŜƭǎȊŜǊŜƭǘΣ 
ƪƛǎ ƭŞǘǎȊłƳǵ ƪŀǘƻƴŀƛ ŜƎȅǎŞƎŜƪ ƘŀƧǘŀƴŀƪ ǾŞƎǊŜ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŦŜƎȅǾŜǊŜǎ ŜǊǃƪ łƭǘŀƭ 
ǘǀōōƴȅƛǊŜ ƴŜƳ ŀƭƪŀƭƳŀȊƻǘǘ ƘŀǊŎŜƭƧłǊłǎƻƪ Şǎ ŀƭƪŀƭƳŀȊłǎƛ ƳƽŘƻƪ ŦŜƭƘŀǎȊƴłƭłǎłǾŀƭΦ 
9ȊŜƴ ǘŜǾŞƪŜƴȅǎŞƎŜƪŜǘ ŀ ƪŀǘƻƴŀƛ ƳǼǾŜƭŜǘŜƪ ǘŜƭƧŜǎ ǎǇŜƪǘǊǳƳłōŀƴ όōŞƪŜƳǼǾŜƭŜǘŜƪΣ 
ǾłƭǎłƎƘŜƭȅȊŜǘΣ ƘŀŘƛłƭƭŀǇƻǘύ ŀ ǎǘǊŀǘŞƎƛŀƛ ǾŀƎȅ ƘŀŘƳǼǾŜƭŜǘƛ ŎŞƭƪƛǘǼȊŞǎŜƪ ŜƭŞǊŞǎŜ 
ŞǊŘŜƪŞōŜƴ ǀƴłƭƭƽŀƴΣ ǾŀƎȅ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŦŜƎȅǾŜǊŜǎ ŜǊǃƪ ǘǀōōƛ ƘŀŘŜǊǃƴŜƳŞǾŜƭ 
ŜƎȅǸǘǘƳǼƪǀŘŞǎōŜƴ ƘŀƧǘƧłƪ ǾŞƎǊŜΦέ [6] 

 
! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘŜƪ ŜǎŜǘŞōŜƴΣ ŀ ƪŀǘƻƴŀƛ ƘŀŘǾƛǎŜƭŞǎ ŀƭŀǇŜƭǾŜƛ ŞǇǇǵƎȅ 

ŞǊǾŞƴȅŜǎŜƪΣ Ƴƛƴǘ ōłǊƳŜƭȅ Ƴłǎ ƪŀǘƻƴŀƛ ƳǼǾŜƭŜǘ ŜǎŜǘŞōŜƴΦ !Ȋƻƴōŀƴ ŜƭǃŦƻǊŘǳƭƴŀƪ 
ƻƭȅŀƴ ǎǇŜŎƛłƭƛǎ ƘŜƭȅȊŜǘŜƪΣ ŀƳƛƪƻǊ ŀ ŦŜƭŀŘŀǘ ƧŜƭƭŜƎŜ ƳŜƎƪƝǾłƴƧŀΣ ƘƻƎȅ ōƛȊƻƴȅƻǎ 
ŀƭŀǇŜƭǾŜƪǊŜ ƴŀƎȅƻōō ƘŀƴƎǎǵƭȅǘ ŦŜƪǘŜǎǎǸƴƪΦ 9ȊŜƴ ƘŜƭȅȊŜǘŜƪōŜƴ ŀȊ ŀƭŀǇŜƭǾŜƪǘǃƭ Ǿŀƭƽ 
ǊŞǎȊƭŜƎŜǎ ŜƭǘŞǊŞǎǘ ǘǀōōŜƪ ƪǀȊǀǘǘ ŀȊ ŀ ǘŞƴȅ ƪǀǾŜǘŜƭƛ ƳŜƎΣ ƘƻƎȅ ŀ ƪǸƭǀƴƭŜƎŜǎ 
ƳǼǾŜƭŜǘŜƪŜǘ ǾŞƎǊŜƘŀƧǘƽ ŀƭŜƎȅǎŞƎŜƪ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪƪŜƭ ǎȊemben maximum egy 
ǎȊŀƪŀǎǎȊŀƭ ƳŜƎŜƎȅŜȊǃ ƭŞǘǎȊłƳǵ ƪŀǘƻƴłǾŀƭΣ Şǎ ǎȊłƳƻǘǘŜǾǃ ǘŀǊǘŀƭŞƪ ǾŀƎȅ ǳǘłƴǇƽǘƭłǎ 
ƴŞƭƪǸƭ ƘŀƧǘŀƴŀƪ ǾŞƎǊŜ ƪƻƳƻƭȅŀōō ŦŜƭƪŞǎȊǸƭŞǎǘ ƛƎŞƴȅƭǃ ōƻƴȅƻƭǳƭǘ ŦŜƭŀŘŀǘƻƪŀǘΦ [6] Az 
ŀƭŀŎǎƻƴȅ ƭŞǘǎȊłƳǵΣ ŘŜ ǎǇŜŎƛłƭƛǎŀƴ ƪŞǇȊŜǘǘ ƪŀǘƻƴłƪ ŎǎƻǇƻǊǘƧŀ ŀ ƭŜƎƘŀǘŞƪƻƴȅŀōb a 
ƪǸƭǀƴƭŜƎŜǎ ŦŜƭŀŘŀǘƻƪ ǾŞƎǊŜƘŀƧǘłǎłƴŀƪ ǾƻƴŀǘƪƻȊłǎłōŀƴΦ !Ȋƻƪƴŀƪ ŀ 
ǇŀǊŀƴŎǎƴƻƪƻƪƴŀƪ ǘŜƘłǘΣ ŀƪƛƪ ŀ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘŜƪŜǘ ǘŜǊǾŜȊƛƪΣ Ǉƻƴǘƻǎŀƴ 
ƛǎƳŜǊƴƛǸƪ ƪŜƭƭ ŀ ƘŀŘǾƛǎŜƭŞǎ ŀƭŀǇŜƭǾŜƛǘ Şǎ ŀȊǘ ƛǎΣ ƘƻƎȅ ŀȊƻƪŀǘ ƘƻƎȅŀƴ ŀƭƪŀƭƳŀȊȊłƪ ŀ 
ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŦŜƭŀŘŀǘƻƪ ǘǸƪǊŞōŜƴΦ CƛƎȅŜƭŜƳōŜ ƪŜƭƭ ǾŜƴƴƛǸƪ ŀ ǘŜǊǾŜȊŞǎ ǎƻǊłƴ 
ŀȊǘΣ ƘƻƎȅ ŀ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŜǊǃƪ ƴŜƳ ƘŜƭȅŜǘǘŜǎƝǘƛƪ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪŜǘΣ 
ǾƛǎȊƻƴǘ ƪǀǊǸƭǘŜƪƛƴǘǃ ŀƭƪŀƭƳŀȊłǎǳƪ ŜǎŜǘŞƴ ƧŜƭŜƴǘǃǎŜƴ ƴǀǾŜƭƘŜǘƛƪ ŀȊƻƪ ƘŀǘŞƪƻƴȅǎłƎłǘΦ  
Cƻƴǘƻǎ ǘƻǾłōōł ŦŜƭƳŞǊƴƛ ŀȊǘ ƛǎΣ ƘƻƎȅ ŀ ǘłƳƻƎŀǘƽΣ ƛƭƭŜǘǾŜ ŀ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ 
ŦŜƭŀŘŀǘƻƪōŀ ōŜǾƻƴǘ ŜǊǃƪ ŀƭƪŀƭƳŀǎŀƪ-Ŝ ŀǊǊŀΣ ƘƻƎȅ ƪƛǎȊƻƭƎłƭƧłƪΣ ŀŘƻǘǘ ŜǎŜǘōŜƴ 
ǀǎǎȊŜŘƻƭƎƻȊȊŀƴŀƪ ŀ ǎǇŜŎƛłƭƛǎ ŦŜƭŀŘŀǘƻƪŀǘ ǾŞƎǊŜƘŀƧǘƽ ŀƭŜƎȅǎŞƎŜƪƪŜƭΣ ƘƛǎȊŜƴ ŀōōŀƴ ŀȊ 
ŜǎŜǘōŜƴΣ Ƙŀ ŀ ƪƻƻǇŜǊłŎƛƽ ƴŜƳ ƳǼƪǀŘƛƪΣ ŀȊ ŀ ƳǼǾŜƭŜǘ ǎƛƪŜǊǘŜƭŜƴǎŞƎŞƘez vezethet. 

! ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ŜƎȅǸǘǘƳǼƪǀŘŞǎŞǘ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪƪŜƭΣ ƪŞǘ ǊŞǎȊǊŜ 
ōƻƴǘǾŀ ǎȊŜƳƭŞƭǘŜǘƘŜǘƧǸƪ ŀ ƭŜƎƳŜƎŦŜƭŜƭǃōōŜƴΦ !ƘƻƎȅŀƴ ƪƻǊłōōŀƴ ŜƳƭƝǘŜǘǘŜƳΣ ŀ 
ƘŀƎȅƻƳłƴȅƻǎǘƽƭ ŜƭǘŞǊǃ ƘŀǊŎŜƭƧłǊłǎƻƪŀǘ Şǎ ŦŜƭǎȊŜǊŜƭŞǎŜƪŜǘ ŦŜƭǎƻǊŀƪƻȊǘŀǘƽ ƪǸƭǀƴƭŜƎŜǎ 
ƳǼǾŜƭŜǘƛ ŜǊǃƪ ƪƛŦŜƧŜȊŜǘǘŜƴ ŀƭƪŀƭƳŀǎŀƪ ŀǊǊŀΣ ƘƻƎȅ ŦŜƭǾŜƎȅŞƪ ŀ ƘŀǊŎƻǘ ŀȊ ǵƧŦŀƧǘŀ 
ƪŀǘƻƴŀƛ ŦŜƴȅŜƎŜǘŞǎŜƪƪŜƭ ǎȊŜƳōŜƴΦ ! ǎǇŜŎƛłƭƛǎŀƴ ŦŜƭƪŞǎȊƝǘŜǘǘ ŀƭŜƎȅǎŞƎŜƪŜǘ ƪŞǇŜǎǎŞ 
ƪŜƭƭ ǘŜƴƴƛ ŀǊǊŀΣ ƘƻƎȅ ǎȊŜƳōŜ ǘǳŘƧŀƴŀƪ ǎȊłƭƭƴƛΣ Şǎ ƭŜ ǘǳŘƧłƪ ƪǸȊŘŜƴƛ ŀ ŦƻƭȅŀƳŀǘƻǎŀƴ 
ǾłƭǘƻȊƽ ƪƛƘƝǾłǎƻƪŀǘΦ CŜƭŀŘŀǘǊŜƴŘǎȊŜǊǸƪŜǘ ƘƻȊȊł ƪŜƭƭ ƛƎŀȊƝǘŀƴƛ ŀȊ ŀŘƻǘǘ ǘŞǊǎŞƎ łƭǘŀƭ 
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ǎȊŀōƻǘǘ ƪǀǾŜǘŜƭƳŞƴȅŜƪƘŜȊΣ ƘƛǎȊŜƴ ƳƛƴŘŜƴ ŜƎȅŜǎ ƳƛǎǎȊƛƽǎ ǘŜǊǸƭŜǘ ǎŀƧłǘƻǎ ƪƭƝƳłǾŀƭΣ 
ŘƻƳōƻǊȊŀǘǘŀƭΣ Şǎ ƘŜƭȅƛ ƪǳƭǘǵǊłǾŀƭ ǊŜƴŘŜƭƪŜȊƛƪΦ ! ƪǀȊǾŜǘŜǘǘ όƴƻƴ-ƪƛƴŜǘƛŎύ ƪŞǇŜǎǎŞƎ 
ŜǎŜǘŞōŜƴ ŀ ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ǘŜǾŞƪŜƴȅǎŞƎŞǘ ǎȊƻǊƻǎŀƴ ŜƎȅǸǘǘƳǼƪǀŘǾŜ ŀ 
ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪ ǘłƳƻƎŀǘƧłƪΦ 9ȊŜƴ ŦŜƭŀŘŀǘƪǀǊǘ ǘŜƪƛƴǘǾŜΣ ŀ ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ 
ŦƻƭȅŀƳŀǘƻǎ ƧŜƭŜƴƭŞǘǸƪǊŜΣ Şǎ ƪƻƳƻƭȅ ƘŜƭȅƛ ƛǎƳŜǊŜǘŜƛƪǊŜ ǘłƳŀǎȊƪƻŘǾŀ ōƛƭƭŜƴǘƛƪ ǇƻȊƛǘƝǾ 
ƛǊłƴȅōŀ ŀ ǾłƭǎłƎƘŜƭȅȊŜǘ ŀƭŀƪǳƭłǎłǘΦ 9ȊŜƴ ŜǎŜǘōŜƴ ŀ ǾŞƎǊŜƘŀƧǘŀƴŘƽ ƳǼǾŜƭŜtek 
ƪŜǾŞǎōŞ ƪƻŎƪłȊŀǘƻǎŀƪΦ ! Ƴłǎƛƪ ƪŀǘŜƎƽǊƛŀ ŀ ƪǀȊǾŜǘƭŜƴ όƪƛƴŜǘƛŎύ ƪŞǇŜǎǎŞƎΦ 
!ƭƪŀƭƳŀȊłǎŀ ǎƻǊłƴ ŀ ƪŀǘƻƴłƪ ŦŜƭŀŘŀǘŀ ƪƻƳƻƭȅŀōō ǘŜǊǾŜȊŞǎǘ Şǎ ŦŜƭƪŞǎȊǸƭŞǎƛ ƛƎŞƴȅŜƭΦ 
! ƪǀȊǾŜǘƭŜƴ ƳǼǾŜƭŜǘŜƪ ƻƭȅŀƴ ŦŜƭŀŘŀǘƻƪŀǘ ŦƻƎƭŀƭƴŀƪ ƳŀƎǳƪōŀΣ ŀƳƛƪ ǎƻǊłƴ ŀ 
ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ŀȊƻƴ ƪŞǇŜǎǎŞƎŜƛǘ ƘŀǎȊƴłƭƧłƪ ƪƛΣ ŀƳƛƪ ƳŜƎƪǸƭǀƴōǀȊǘŜǘƛƪ ǃƪŜǘ ŀ 
ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪǘǃƭΦ ! ƪǀȊǾŜǘƭŜƴ ƳǼǾŜƭŜǘŜƪ ŀƭƪŀƭƳłǾŀƭ ŀ ƪŀǘƻƴłƪΣ ǎǇŜŎƛłƭƛǎ 
ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘ ŀŘƻǘǘ ŦŜƭŜƭǃǎǎŞƎƛ ƪǀǊȊŜǘŜƴ ōŜƭǸƭ ƘŀƧǘƧłƪ ǾŞƎǊŜ ŦŜƭŀŘŀǘŀƛƪŀǘΦ ! 
ƳǼǾŜƭŜǘƛ ǘŜǊǸƭŜǘǊŜ ŞǊƪŜȊǾŜ ƳŜƎǘŀƭłƭƴŀƪΣ ŀȊƻƴƻǎƝǘŀƴŀƪ Şǎ ǎŜƳƭŜƎŜǎƝǘŜƴŜƪ ƻƭȅŀƴ 
ƪƛŜƳŜƭǘŜƴ Ŧƻƴǘƻǎ ǎǘǊŀǘŞƎƛŀƛ ŎŞƭǇƻƴǘƻƪŀǘΣ ŀƳƛƪ ƭŜƪǸȊŘŞǎŜ ǇƻȊƛǘƝǾ ƛǊłƴȅōŀ ƳƻȊŘƝǘƧŀ ŀȊ 
ŀŘƻǘǘ ǘŞǊǎŞƎŜƴ ōŜƭǸƭ ȊŀƧƭƽ ƪŀǘƻƴŀƛ ǘŜǾŞƪŜƴȅǎŞƎŜƪŜǘΦ 9ȊŜƴ ŜǎŜǘŜƪōŜƴ łƭǘŀƭłōŀƴ ŀ 
ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŜǊǃƪ ǘłƳƻƎŀǘƧłƪ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪ ŦŜƭŀŘŀǘ-vŞƎǊŜƘŀƧǘłǎłǘΦ 

! ƘŀƎȅƻƳłƴȅƻǎǘƽƭ ŜƭǘŞǊǃ ƳƽŘǎȊŜǊŜƪŜǘ Şǎ ƘŀǊŎŜƭƧłǊłǎƻƪŀǘ ŀƭƪŀƭƳŀȊƽΣ 
ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŜǊǃƪ ŦŜƭǎȊŜǊŜƭŞǎŜ ƛǎ ƴŀƎȅōŀƴ ŜƭǘŞǊ ŀ aŀƎȅŀǊ IƻƴǾŞŘǎŞƎōŜƴ 
ƳŜƎǎȊƻƪƻǘǘƽƭΦ CŜƭŀŘŀǘŀƛƪŀǘ ŀ ƪŀǘƻƴŀƛ ƳǼǾŜƭŜǘŜƪ ǘŜƭƧŜǎ ǎǇŜƪǘǊǳƳłōŀƴΣ ōŞƪŞōŜƴΣ 
ǾłƭǎłƎōŀƴΣ Şǎ ƪƻƴŦƭƛƪǘǳǎōŀƴ ƛǎ ƳŜƎōƝȊƘŀǘƽŀƴ ƪŞǇŜǎŜƪ ǾŞƎǊŜƘŀƧǘŀƴƛΣ ǎǘǊŀǘŞƎƛŀƛ Şǎ 
ƘŀŘƳǼǾŜƭŜǘƛ ŎŞƭƻƪ ŜƭŞǊŞǎŞƴŜƪ ŞǊŘŜƪŞōŜƴΦ aǼǾŜƭŜǘŜƛƪŜǘ ƪŞǇŜǎŜƪ ǀƴłƭƭƽŀƴΣ ǾŀƎȅ 
ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪƪŜƭ ŜƎȅǸǘǘƳǼƪǀŘǾŜ ǾŞƎǊŜƘŀƧǘŀƴƛΣ ŘŜ ǎȊłƳƻǎ ŜǎŜǘōŜƴ 
ƪƻƻǇŜǊłƭƴŀƪ ƪǸƭŦǀƭŘƛ ƪǸƭǀƴƭŜƎŜǎΣ ǾŀƎȅ ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪƪŜƭ ƛǎΦ ! ƪǸƭǀƴƭŜƎŜǎ 
ŦŜƭŀŘŀǘƻƪƴŀƪ ŘƛƴŀƳƛƪǳǎŀƴ ƪŜƭƭ ƪǀǾŜǘƴƛǸƪ ŀȊ ŀƪǘǳłƭƛǎ ƳǼǾŜƭŜǘƛ ǘŜǊǸƭŜǘ Ǉƻƭƛǘƛƪŀƛ Şǎ 
ƪŀǘƻƴŀǇƻƭƛǘƛƪŀƛ ǾłƭǘƻȊłǎŀƛǘΣ ŀ ōƛȊǘƻƴǎłƎǇƻƭƛǘƛƪŀƛ Şǎ ƪŀǘƻƴŀƛ ǎǘǊŀǘŞƎƛŀƛ ǾłƭǘƻȊłǎƻƪ 
ǳƎȅŀƴƛǎΣ ŀ ǘŜŎƘƴƛƪŀƛ ŦŜƧƭǃŘŞǎǎŜƭ ƪƛŜƎŞǎȊǸƭǾŜ ƴŀƎȅōŀƴ ōŜŦƻƭȅłǎƻƭƘŀǘƧłƪ ŀ ƪǸƭǀƴƭŜƎŜǎ 
ŜǊǃƪ ŀƭƪŀƭƳŀȊłǎłƴŀƪ ƭŜƘŜǘǃǎŞƎŜƛǘΦ 

! ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ƳǼǾŜƭŜǘƛ ǘŜǊǸƭŜǘŜƴΣ ŀȊ ŀŘƻǘǘ ƘŀŘǎȊƝƴǘŞǊ ǇŀǊŀƴŎǎƴƻƪłƴŀƪ 
ŜƭƎƻƴŘƻƭłǎŀƛ ŀƭŀǇƧłƴ ƘŀƧǘƧłƪ ǾŞƎǊŜ ŦŜƭŀŘŀǘŀƛƪŀǘ ŀƴƴŀƪ ŞǊŘŜƪŞōŜƴΣ ƘƻƎȅ ǘłƳƻƎŀǎǎłƪ 
ŀ ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪ ƳǼǾŜƭŜǘŜƛǘΣ Şǎ ƳŜƎŦŜƭŜƭǃ ŦŜƭǘŞǘŜƭŜƪŜǘ ǘŜǊŜƳǘǎŜƴŜƪ ǎȊłƳǳƪǊŀ ŀ 
ƘŀǊŎ ƳŜƎǾƝǾłǎłƘƻȊΦ ! ǎǇŜŎƛłƭƛǎ ƪŞǇŜǎǎŞƎŜƪƪŜƭ ǊŜƴŘŜƭƪŜȊǃ ƪǸƭǀƴƭŜƎŜǎŜƴ ƪŞǇȊŜǘǘ 
ŜǊǃƪΣ Ƴłǎ ŎǎŀǇŀǘƻƪƪŀƭ ǎȊŜƳōŜƴ ŀƭƪŀƭƳŀǎŀƪ ŀǊǊŀΣ ƘƻƎȅ ŦŜƭŀŘŀǘŀƛƪŀǘ ǊŜƧǘŜǘǘŜƴ 
ǾŞƎŜȊȊŞƪΣ ŦƻƪƻȊƻǘǘŀƴ ƴŜƘŞȊ ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘΣ ƳŜƎŜƭǃȊǾŜ ƝƎȅ ŀȊƻƴ ƧŜƭŜƴǎŞƎŜƪŜǘΣ 
aƳƛƪ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪ ŀƭƪŀƭƳŀȊłǎŀ ǎƻǊłƴ ƭŞǇƴŞƴŜƪ ŦŜƭΦ 

!ƭŀǇǾŜǘǃ ŦŜƭŀŘŀǘƻƪΥ 
мΦ YǸƭǀƴƭŜƎŜǎ ŦŜƭŘŜǊƝǘŞǎ Şǎ ƳŜƎŦƛƎȅŜƭŞǎΦ ό{ǇŜŎƛŀƭ wŜŎƻƴƴŀƛǎǎŀƴŎŜ ς SR) 
нΦ YǀȊǾŜǘƭŜƴ ŀƪŎƛƽƪΦ ό5ƛǊŜŎǘ !Ŏǘƛƻƴ ς DA) 
оΦ Yŀǘƻƴŀƛ ǎŜƎƝǘǎŞƎƴȅǵƧǘłǎΦ όaƛƭƛǘŀǊȅ !ǎǎƛǎǘŀƴŎŜ ς MA) 
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! ƘłǊƻƳ ŦŞƭŜ ŀƭŀǇǾŜǘǃ ŦŜƭŀŘŀǘǊŜƴŘǎȊŜǊǘΣ ƪŞǘ Ƨƽƭ ŜƭƪǸƭǀƴƝǘƘŜǘǃ ǘŜǊǸƭŜǘŜƴ ōŜƭǸƭ 
ƻǎȊǘƧǳƪ ǎȊŞǘΦ ! ƪŀǘƻƴŀƛ ǎŜƎƝǘǎŞƎƴȅǵƧǘłǎ ŦŜƭŀŘŀǘƪǀǊŞǘ ŀȊ ƛƴŘƛǊŜƪǘΣ ŀȊŀȊ ƪǀȊǾŜǘŜǘǘ 
ƳǼǾŜƭŜǘŜƪ ƪǀȊŞ ǎƻǊƻƭƧǳƪΦ LƴŘƛǊŜƪǘ ƳǼǾŜƭŜǘƛ ǘŜǾŞƪŜƴȅǎŞƎ ǾŞƎǊŜƘŀƧǘłǎŀ ǎƻǊłƴΣ ŀ 
ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ƻƭȅŀƴ ǘŜǾŞƪŜƴȅǎŞƎŜǘ ŦƻƭȅǘŀǘƴŀƪΣ ŀƳƛƴŜƪ ƪǀǾŜǘƪŜȊǘŞōŜƴ ŦŜƭŜƭǃǎǎŞƎƛ 
ǘŜǊǸƭŜǘǸƪǀƴ ōŜƭǸƭ ƻƭȅ ƳƽŘƻƴ ŀƭŀƪƝǘƧłƪ Şǎ ōŜŦƻƭȅłǎƻƭƧłƪ ƪǀǊƴȅŜȊŜǘǸƪŜǘΣ ƘƻƎȅ łƭƭŀƴŘƽ 
ƧŜƭŜƴƭŞǘǸƪƪŜƭ ǇƻȊƛǘƝǾ ƛǊłƴȅōŀ ƳƻȊŘƝǘǎłƪ Ŝƭǃ ŀȊ ŀŘƻǘǘ ǘŞǊǎŞƎ ƪŀǘƻƴŀƛ ƳǼǾŜƭŜǘŜƛƴŜƪ 
ǎƛƪŜǊŜǎǎŞƎŞǘΦ ! Ƴłǎƛƪ ƪŀǘŜƎƽǊƛŀΣ ŀƳƛōŜ ŀ ƪǀȊǾŜǘƭŜƴ ŀƪŎƛƽƪŀǘ Şǎ ŀ ƪǸƭǀƴƭŜƎŜǎ 
ŦŜƭŘŜǊƝǘŞǎǘ Şǎ ƳŜƎŦƛƎȅŜƭŞǎǘ ǎƻǊƻƭƧǳƪ ŀ ŘƛǊŜƪǘΣ ŀȊŀȊ ƪǀȊǾŜǘƭŜƴ ƳǼǾŜƭŜǘŜƪ ƳŜƎƴŜǾŜȊŞǎǘ 
ƪŀǇǘŀΦ 9ȊŜƴ ƳǼǾŜƭŜǘŜƪ ǎƻǊłƴΣ ŀ ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ƪƛŜƳŜƭƪŜŘǃ ƪŞǇŜǎǎŞƎŜƛƪƴŞƭ ŦƻƎǾŀ 
ƴŀƎȅ ƘŀǘŞƪƻƴȅǎłƎƎŀƭ ŀƭƪŀƭƳŀȊƘŀǘƽŀƪ ƻƭȅŀƴ ŦŜƭŀŘŀǘƻƪ ǾŞƎǊŜƘŀƧǘłǎłǊŀ ŀƘƻƭ ŀ 
ƘŀƎȅƻƳłƴȅƻǎǘƽƭ ŜƭǘŞǊǃ ŀ ƪǀǊƴȅŜȊŜǘΣ ŀ ŦŜƭŀŘŀǘ ƧŜƭƭŜƎŜΣ ƝƎȅ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŜǊǃƪ 
ƪŞǇǘŜƭŜƴŜƪ ƭŜƴƴŞƴŜƪ ǎƛƪŜǊǘ ŜƭŞǊƴƛΦ LƭȅŜƴ ŦŜƭŀŘŀǘƻƪ ŜǎŜǘŞōŜƴΣ ŀȊ ŜƳƭƝǘŜǘǘ ǎǇŜŎƛłƭƛǎ 
ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘ ŀ ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ƪŀǘƻƴłƪƴŀƪ ƪǀȊǾŜǘƭŜƴ ōŜŀǾŀǘƪƻȊƽ 
ŜǊǃƪŞƴǘ ƪŜƭƭ ŦŜƭƭŞǇƴƛǸƪΣ ŦŜƭ ƪŜƭƭ ƪǳǘŀǘƴƛǳƪΣ ŀȊƻƴƻǎƝǘŀƴƛ Şǎ ǎŜƳƭŜƎŜǎƝǘŜƴƛ ŀȊ ŜƭƭŜƴǎŞƎŜǎ 
ŦŜƎȅǾŜǊŜǎ ŜǊǃƪŜǘΦ [8] 
 
mǎǎȊŜƎȊŞǎ 
 

A cikkben bemutattam egy ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ csoport ŦŜƭŞǇƝǘŞǎŞǘ Şǎ 
ŦŜƭŀŘŀǘŀƛǘΦ YƛǘŞǊǘŜƳ ŀǊǊŀΣ hogy ƳŜƭȅŜƪ ŀȊƻƪ ŀ ǎȊŜƳǇƻƴǘƻƪ ŀƳƛƪ ƳŜƎƘŀǘłǊƻȊȊłƪ ŜƎȅ 
ƛƭȅŜƴ ŀƭŀƪǳƭŀǘ ǎȊŜǊǾŜȊŜǘƛ ŦŜƭŞǇƝǘŞǎŞǘ Şǎ ǘŜŎƘƴƛƪŀƛ ƘłǘǘŜǊŞǘΦ YƛŦŜƧǘŜǘǘŜƳ ŀ csoportok 
ŀƭł- ŦǀƭŞǊŜƴŘŜƭǘǎŞƎƛ ǾƛǎȊƻƴȅŀƛǘΣ Şǎ ŀ ƪǸƭǀƴƭŜƎŜǎ ŀƭŀƪǳƭŀǘƻƪ ŦƻƴǘƻǎǎłƎłǘ ŀ Ƴŀƛ 
ƘŀŘǎȊƝƴǘŜǊŜƪŜƴΦ LǎƳŜǊǘŜǘǘŜƳ ŀ ǎŀƧłǘƻǎ ǎǘǊǳƪǘǵǊłǘ ŀ ŦŜƭǎȊŜǊŜƭŞǎ Şǎ ŦŜƭŀŘŀǘǊŜƴŘǎȊŜǊ 
ōŞƭƛ ǎŀƧłǘƻǎǎłƎƻƪŀǘΣ ƘƛǎȊŜƴ ŜȊŜƪ ŀȊƻƪ ŀ ǎȊŜƳǇƻƴǘƻƪ ŀƳƛƪ ŀ ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪƴŞƭ 
ƴŀƎȅōŀƴ ŜƭǘŞǊƴŜƪ ŀ ƘŀƎȅƻƳłƴȅƻǎ ŀƭŀƪǳƭŀǘƻƪǘƽƭΦ 
 
CŜƭƘŀǎȊƴłƭǘ ƛǊƻŘŀƭƻƳ  
 
ώмϐ .ƻŘƻǊƽŎȊƪƛ WłƴƻǎΥ ! ƪǸƭǀƴƭŜƎŜǎ ŜǊǃƪ ǘǀǊǘŞƴŜǘŞƴŜƪ łǘǘŜƪƛƴǘŞǎŜΣ IŀŘǘǳŘƻƳłƴȅƛ 
Szemle, 2013. сΦ ŞǾŦƻƭȅŀƳ пΦ ǎȊłƳΣ .ǳŘŀǇŜǎǘΣ нлмоΦ, pp.1-10. 
ώнϐ 5ǊΦ CƻǊǊŀȅ [łǎȊƭƽΥ A YǸƭǀƴƭŜƎŜǎ aǼǾŜƭŜǘƛ ½łǎȊƭƽŀƭƧ ƧŀǾŀǎƻƭǘ ǎȊŜǊǾŜȊŜǘƛ ŦŜƭŞǇƝǘŞǎŜΣ 
IŀŘǘǳŘƻƳłƴȅƛ {ȊŜƳƭŜΣ Budapest, 2012. рΦ ŞǾŦƻƭȅŀƳ м-нΦ ǎȊłƳΣ .ǳŘŀǇŜǎǘΣ нлмнΦ 
[3] ! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ȊłǎȊƭƽŀƭƧ ŀƭƪŀƭƳŀȊłǎƛ ŜƭǾŜƛΣ bȅǘΦ ǎȊłƳΥ нотκмоуΦ нлмлΦ 
ώпϐ {ȊŜƭŜƛ LƭŘƛƪƽΥ ! ƳƛƴŘŜƴƴŀǇƻƪ ǇŜŘŀƎƽƎƛłƧŀ ŀ ǇŀǊŀƴŎǎƴƻƪƛΣ ǾŜȊŜǘǃƛ ƳǳƴƪłōŀƴΣ 
IƻƴǾŞŘǎŞƎƛ {ȊŜƳƭŜΣ ! aŀƎȅŀǊ IƻƴǾŞŘǎŞƎ ƪǀȊǇƻƴǘƛ ŦƻƭȅƽƛǊŀǘŀΣ ǇǇΦΥ рс-59. (2012) 
[5] FM 3-05.20 (FM 31-20), Special Forces Operations, Headquarters, Department 
of the Army, Washington DC, 1 April 2004. 
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[6] ! ƪǸƭǀƴƭŜƎŜǎ ƳǼǾŜƭŜǘƛ ŜǊǃƪ ŀƭƪŀƭƳŀȊłǎƛ ƛǊłƴȅŜƭǾŜƛΣ aI mǎǎȊƘŀŘŜǊǃƴŜƳƛ 
tŀǊŀƴŎǎƻƪǎłƎ ƪƛŀŘǾłƴȅŀΣ ƴȅǘΦǎȊłƳΥ фп-658/2008, p. 4 
ώтϐ ¢ƽǘƘ !ƴŘǊłǎΣ CŀǊƪŀǎ ¢ƛōƻǊΣ tłƴŘƛ 9ǊƛƪΥ ! ǾłƭǎłƎǊŜŀƎłƭƽ ƳǼǾŜƭŜǘŜƪ ƘƝǊŀŘƽ Şǎ 
ƛƴŦƻǊƳŀǘƛƪŀƛ ǘłƳƻƎŀǘłǎłƴŀƪ ŜƭƳŞƭŜǘƛ ŀƭŀǇƧŀƛΤ IƝǊǾƛƭƭłƳ мΦ ŞǾŦƻƭȅŀƳ мΦ ǎȊłƳΣ 
Budapest 2010, pp. 32-44. 
[8] FM 3-05.130, Army Special Operations Forces Unconventional Warfare, 
Headquarters, Department of the Army, Washington DC, 30 September 2008 
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HRONYECZ Erika ς Y9w¢L !ƴŘǊłǎΥ An analyze on the attacks against critical 
infrastructure in Hungary, especially with internet media in scope 

 
Absztrakt 
 
! ƪǊƛǘƛƪǳǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊłƪ όYLύ ǾŞŘŜƭƳŜ ŀȊ ǳǘƽōōƛ ŞǾŜƪ ŜǎŜƳŞƴȅŜƛ ƘŀǘłǎłǊŀ ŀƭŀǇǾŜǘǃ 
ŦƻƴǘƻǎǎłƎǵǾł ǾłƭǘΦ ! ǎȊŀƪƛǊƻŘŀƭƻƳ ŦŜƭŘƻƭƎƻȊłǎŀ ǎƻǊłƴ ŀȊƻƴōŀƴ ŦŜƭǘǼƴǘΣ ƘƻƎȅ ŀ 
ŎƛƪƪŜƪΣ ǘŀƴǳƭƳłƴȅƻƪ Şǎ ŜƎȅŞō ƳǼǾŜƪ ǾŀƎȅ łƭǘŀƭłƴƻǎǎłƎōŀƴ ŦƻƎƭŀƭƪƻȊƴŀƪ ŀ ǘŞƳłǾŀƭΣ 
ǾŀƎȅ ŀ ƪǸƭŦǀƭŘǀƴ ƳŜƎǘǀǊǘŞƴǘ ŜǎŜǘŜƪŜǘ ŘƻƭƎƻȊȊłƪ ŦŜƭΣ ƴŜƳ ǘŀƭłƭǘǳƴƪ ƻƭȅŀƴ 
ǘǳŘƻƳłƴȅƻǎ ǇǳōƭƛƪłŎƛƽǘΣ ŀƳŜƭȅ ŀ ƘŀȊŀƛ YL-ǘ ŞǊǘ αǘłƳŀŘłǎƻƪŀǘέ ŘƻƭƎƻȊƴł ŦŜƭΦ 
/ƛƪƪǸƴƪōŜƴ ŀȊ ƛƴǘŜǊƴŜǘŜƴ ŜƭŞǊƘŜǘǃ ŦƻǊǊłǎƻƪǊŀ  ƘŀǎȊƴłƭƧǳƪ  ƳŜǊǘ ŀȊ ƛƴǘŜǊƴŜǘ 
ǘłǊǎŀŘŀƭƳƛ ǘǳŘŀǘŦƻǊƳłƭƽ ǘŞƴȅŜȊǃǾŞ ǾłƭǘΣ ŀ YL-ǘ ŦŜƭƘŀǎȊƴłƭƽ ƭŀƪƻǎǎłƎ ȊǀƳŜ ƛǎ ƛƴƴŜƴ 
ǎȊŜǊȊƛ ōŜ ƛƴŦƻǊƳłŎƛƽƛƴŀƪ ƴŀƎȅ ǊŞǎȊŞǘΣ Şǎ ƴŜƳ ǳǘƻƭǎƽ ǎƻǊōŀƴ ƴŀƎȅƻƴ ŜƎȅǎȊŜǊǼ Şǎ 
gyors az iƴŦƻǊƳłŎƛƽƪ ǾƛǎǎȊŀƪŜǊŜǎƘŜǘǃǎŞƎŜΦ 
 
Abstract 
 
In this article, the authors describe the main definitions of the Critical Infrastructure 
that is the foundation for the future research. They demonstrate the fundamentals 
of the hungarian regulation, and specialize the disaster situations in recent years in 
Hungary, which were threatened the Critical Infrastructure. Above all the authors 
analyze the measures and conclusions of snow emergency in 2013. 
 
Kulcsszavak: ƪǊƛǘƛƪǳǎ ƛƴŦǊŀǎǘǊǳƪǘǵǊŀΣ ƘŜƪƪŜǊ ǘŜǾŞƪŜƴȅǎŞƎŜƪΣ ƛƴŦƻǊƳłŎƛƽǾŞŘŜƭŜƳΣ 
ƛƴǘŜǊƴŜǘŜǎ ǘłƳŀŘłǎ 
 
Introduction 
 

Protection of Critical Infrastructure (CI) became of substantial importance, 
because of the events of recent years ς increasing tendencies of terrorism, natural 
disasters etc. [1] ς as can be seen from the great amount of scientific publications 
referring to this field. Analyzing the literature it can be said, that the works are 
handling the field either in general, or based on foreign events, and we hardly 
manage to find such scientific publication, which elaborates the attacks against 
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domestic CI1. This is most certainly because treating this field, one can easily cross 
the moorland of politics. Our opinion is however, that objective handling of the 
events happened, based solely on professional and scientific work is inevitable. We 
regard this kind of work most important to get a picture of the actual state of 
critical infrastructure-protection on one hand, and to be able to increase the 
quality of the protection based on these researches on the other.  

In this paper we refer to sources reachable on the internet ς online news, 
regulations, and other kind of media ς because during the process of protecting CI, 
great amount of sensitive and certified data can be created, and we are not meant 
to get into the act of violating any secrets. Other reason is that the internet became 
a force, shaping the mind of the society, since the main part of the population, 
using CI gets its information from the very same source Last but not least retrieving 
the information is very easy and quick by this mean.    

Using the internet hides the trap anyhow, that too much and unsettled 
information can be reached, thus not all publications regarding the field, and not 
even all the events have been discussed, only those, which are regarded as to be 
important concerning the main goal of this paper. 
 
Basic terms and the analyzed cases 
 

Before going any further, we have to clarify two things; first the terms, being 
relevant to our research and their meaning, and second the cases being researched, 
and the reason, why exactly these have been analyzed. We would like to clarify 
three basic terms, these being: critical infrastructure, vital system-element, and 
attack. Regarding the first two ones, Hungarian regulation makes them clear: 

/ǊƛǘƛŎŀƭ LƴŦǊŀǎǘǊǳŎǘǳǊŜ αώΧϐ ƳŜŀƴǎ ǎǳŎƘ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘΣ ƛƴǘŜractive and 
mutually dependent network of infrastructural elements, objects, service, systems 
and procedures, which are of vital importance to the country (population, economy 
and government) and have a substantive part in maintaining a socially expected 
minimal law, order and national security, economic operability, healthcare and 
ŜŎƻƭƻƎƛŎ ŎƻƴŘƛǘƛƻƴǎΦέ[1.] 

ά±ƛǘŀƭ ǎȅǎǘŜƳ-element: such part of a tool, object or system belonging to one 
of the branches defined by law, which is inevitable to secure the vital social tasks, 
ώΦΦΦϐ ŀƴŘ ǘƘŀǘΩǎ ōǊŜŀƪŘƻǿƴ ǿƻǳƭŘ ŎŀǳǎŜ ǘƘŜ ƭŀŎƪ ƛƴ ǎŜŎǳǊƛƴƎ ǎǳŎƘ ǘŀǎƪǎΣ ǘƘǳǎ ǿƻǳƭŘ 
cause serious consequences.έ[2.] 

                                                      
1 We apologize to those authors, whose work we were not being aware of!  
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Thus the vital system-elements are the basically most important parts of the 
ŎǊƛǘƛŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎΦ ²ƘƛŎƘ ŜƭŜƳŜƴǘǎ ŎƻǳƭŘ Ǉƻǎǎƛōƭȅ Ŧƛǘ ƛƴǘƻ ǘƘŜ ǘŜǊƳ άǾƛǘŀƭέΚ ¢Ƙƛǎ 
has to be defined by the government, and more definitely by the departmental 
ministers. The law on defining vital systems and facilities[2] marks 42 sub-fields of 
10 fields, where vital system-elements may be. Among others, the facilities of 
electric energy system, railroad traffic, and broadcasting are such. We made a 
distinction in favour of these, because in our opinion, these where the fields 
suffering some kind of attack in the last years.  

In opposite to the other two terms, attack has to be clarified in this article. 
Speaking of an attack, we mostly think of some kind of human interact, like armed 
ŀǘǘŀŎƪΣ ƻǊ ƘŀŎƪŜǊ ŀŎǘƛǾƛǘȅΦ ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ǘƻ Ǝƻ ŦŀǊ ƘƻǿŜǾŜǊΣ ǘƻ ŦƛƴŘ ŜȄŀƳǇƭŜǎ ƻŦ 
ƻǘƘŜǊ ƪƛƴŘ ƻŦ ŀǘǘŀŎƪǎΣ ƛŦ ǿŜ ǘƘƛƴƪ ŀōƻǳǘ ǘƘƻǎŜ ƻŦ άDŜƴŜǊŀƭ ²ƛƴǘŜǊέ ŦƻǊ ŜȄŀƳǇƭŜΦ 
Thus every factor, which can potentially cause damage, is regarded as peril until 
only possibility occurs, but in case of real damage, we speak of an attack. [3] 

On the particular threats and possible attacks on CI-s, we get some 
ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜ IǳƴƎŀǊƛŀƴ άDǊŜŜƴ .ƻƻƪέ ώмϐΥ  

άLƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ tb/L2, we distinguish especially the following threats 
[...]: 

- threats in conjunction with intentional, and harming acts, and activities e. g.: 

= criminal acts (e.g. arson, abuse, stealing, theft, sabotage, criminal acts against 
computer systems and data, jamming of communal facility),   
= abuse of, and cyber attacks against critical informatic systems and networks, out 
of economic or political motive (cyber-terrorism, DDOS attacks, mass phising 
incidents), 
= acts of terrorism, with its means and collateral actions (first of all abuse of 
explosives and arms, CBRN attacks), 
= armed conflicts (e.g. war, attack of armed groups, civil war), 
 

- threats of natural origin, which occur independently from human action, as 
natural disasters, as a result of climatic change, and the forces of nature, 
e.g.: 

= flood, 
= earthquake, devolution, 
= wood fire 

                                                      
2 Protection of National Critical Infrastructure 
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= extreme weather conditions (windstorms, downpour, long-term drought, 
extreme cold, swelter, great snowfalls, snow-storms), 
= sleety rain, constant fog, intense icing. 
 

- Threats of civilization origins, technological threats, which are in 

conjunction with human action, and occur because of inappropriate human 

intervention, default, lack of caution, or technical constructional failures, 

e.g.: 

= informatic programming failure, 
= planning, and constructional failure, 
= impact of a space object 
= roadway, railroad, water and air traffic accidents, 
= damage of environment, pollution of surface water, air pollution, 
= accident in a dangerous industrial facility, exploitation of hydrocarbons, storing 
and transport of dangerous material, 
= technological-technical accident, jamming of industrial facilities, 
= nuclear accident, 
= conflagration, 
Ґ ŜǇƛŘŜƳƛŎΦέ  
 

²ƛǘƘ ǘƘŜ ǘŜǊƳǎ ƘŀǾƛƴƎ ōŜŜƴ ŎƭŀǊƛŦƛŜŘΣ ƭŜǘΩǎ ǎŜŜΣ ǿƘƛŎƘ ŜǾŜƴǘǎ ƻŦ ǘƘŜ ƭŀǎǘ ȅŜŀǊǎ 
can be measured as attacks against critical infrastructure in our opinion:  

- extreme weather conditions between March 14-16 2013, because of which 

the roadway and railroad traffic of Trans-Danubian territory became faint for 

days, and several settlement of Borsod-!ōŀǵƧ-½ŜƳǇƭŞƴ ό.!½ύ /ƻǳƴǘȅ 

remained without electricity. 

- in January 2009, again because of extreme weather, electricity fell out for 2-

3 days in some 120 villages.  

- in Mŀȅ нлмлΣ ŎǊŜŀƪǎ {ŀƧƽΣ .ƽŘǾŀΣ .ƻŘǊƻƎ ŀƴŘ IŜǊƴłŘ ŦƭƻƻŘŜŘΣ ŘŜŦŜƴǎƛǾŜ 

work became necessary, houses and roads got under water in some 208 

settlements only in BAZ County, and in the villages involved electricity had 

been jammed. 

- on October 4. 2010, the dam of the red sludge dump of Hungarian 

Aluminium Production and Trading Zrt. between Ajka and Devecser broke 

ǘƘǊƻǳƎƘΦ ¢ƘŜ ǎƭƻǇ ŦƭŜŘ ǘƘŜ ŘŜŜǇŜǊ ƭȅƛƴƎ ǇŀǊǘǎ ƻŦ YƻƭƻƴǘłǊΣ 5ŜǾŜŎǎŜǊ ŀƴŘ 
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{ƻƳƭƽǾłǎłǊƘŜƭȅΦ Lǘ ŘŜǎǘǊƻȅŜŘ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴ ǘƘŜ ǘŜǊǊƛǘƻǊƛŜǎ ŎƻƴŎŜǊƴŜŘ 

totally. 

- in June 2013, a mass of water, braking all records ever since, arrived Hungary. 

Despite the defence being successful, it hindered railroad-traffic at 

!ƭƳłǎŦǸȊƛǘǃΣ ŀƴŘ ƛǘ ŘŀƳŀƎŜŘ ŜƭŜŎǘǊƛŎ-, communication- and road-system in 

the floodlands. 

- in September 2006, protesters against the ruling government seizured the 

hall of the public media, and caused more than 200 million HUF damage in 

the facility.  

 

Our list is not complete, but it can be outlined from these events, that no 

main attack against critical infrastructure, concerning the whole of the country did 

occur, only some of regional level. [4] The attacks and the critical infrastructure, 

being attacked in them, are summarized in the following table: 

No. date event attacker (threat) infrastructure 
being attacked 

(threaten) 

1. September 
2006 

siege of the hall 
of public media  

acts of intentional 
harm 

broadcast 

2. January 
2009 

extreme winter 
weather  

extreme weather 
conditions 

electric system, 
roadway-, and 
railroad traffic 

3. May 2010 flood in 
Northern 
Hungary 

flood electric system, 
roadway-, and 
railroad traffic 

4. October 
2010 

red sludge 
catastrophe 

technological-
technical failure 
occurring in 
industrial facility 

whole of 
infrastructure 

5. March 2013 extreme 
weather 

extreme weather 
conditions 

electric system, 
roadway-, and 
railroad traffic 

6. June 2013 flood on the 
Danube 

flood electric system, 
roadway-, and 
railroad traffic 
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Conclusions 
 

The extreme snow situation of March 2013, like a veterinary horse, 
incorporated lots of problems, from which there is many to be learned in favour of 
protecting critical infrastructure. Anyhow it can be said, that the ones, participating 
in the rescue, have done anything and everything possible: 

ά{ƻΣ ŀ ǎǳƳ ƻŦ ол ǘƘƻǳǎŀƴŘ ǇŜƻǇƭŜ ǘƻƻƪ ǇŀǊǘ ƛƴ ǘƘŜ ǊŜǎŎǳŜ ǿƻǊƪǎ, civilians, and 
the members of municipalities as many as 6500 grabbed shovels. The 14 thousand 
people stuck on the roads (9 thousand cars, and 23 trains had to stay put on 15. 
March) had got shelter assigned in 227 settlements and 40 vehicles. Some 146 
settlements could not have been reached by railroad, but till Saturday evening, 
ŜǾŜǊȅ ƻŦ ǘƘŜƳ ƘŀǾŜ ōŜŜƴ ǊŜƭŜŀǎŜŘΦέ[7.] 

If works of such great volume have been going on, why wrote the media 
ŀōƻǳǘ αǎƴƻǿ ŎƘŀƻǎέΣ ŀƴŘ ǘƘŜ ƛƴŎƻƳǇŜǘŜƴŎŜ ƻŦ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘŀƭ ŀǳǘƘƻǊƛǘƛŜǎΚ bƻǘ 
to speak of the everyday political fighting, the answer to our question lies in the 
supply with information, better said in its lack. It is truism, that we live in an 
information society, the Gulf War in 1991 being the first one that had been 
watched by the world from the armchair, through television. The population is 
craving news ever since, and the more involved in the events, the more this is true. 

If we take a look on the report of the Ministry of Internal Affairs, it can be 
seen, that the discontent with the work of those involved in the rescue was 
increasing linear with the growing of physical distance from the events. From own 
experience by speaking with those concerned, it can be said, that they suffered 
greatly from the lack of information.  

It can be laid down however, that the authorities involved in the rescue were 
not failing, if we have attention on the legislative background. Hungarian rule of 
ƭŀǿώмϐΣ ōǳǘ ŜǾŜƴ ǘƘŜ ǊǳƭƛƴƎ ƻŦ ǘƘŜ 9¦ ŘƻŜǎƴΩǘ ǇǊŜǎŎǊƛōŜ ǘƘŜ ƻōƭƛƎŀǘƛƻƴ ƻŦ ǇǳōƭƛŎ 
information.3[8.]. The regulations mentioned are only dealing with sensitive 
information on protecting critical infrastructure. Protection of critical information is 
ōǳǘ ŀ ƴŀǘƛƻƴǿƛŘŜ ǘŀǎƪΥ άŜǾŜǊȅ ŀŎǘƻǊ όƎƻǾŜǊƴƳŜƴǘŀƭΣ ōǊŀƴŎƘκōǳǎƛƴŜǎǎ ŀƭƭƛŀƴŎŜǎΣ 
standardization authorities, owners, operators) take part in the running of critical 
infrastructure. Every actor has to cooperate in accordance with its given tasks and 
ǊŜǎǇƻƴǎƛōƛƭƛǘȅΣ ŀƴŘ Ƙŀǎ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ŘŜŦƛƴƛƴƎ ŀƴŘ ǊŜŀƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ tb/LΦέώмϐ 
In this case, population is also amongst the actors. Protection, here repulse can 
only be maintained effectively, when everyone gets the information required. 

                                                      
3 Lǘ Ƙŀǎ ǘƻ ōŜ ƻǳǘƭƛƴŜŘ ƘŜǊŜΣ ǘƘŀǘ ǇǳōƭƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎƴΩǘ ǘƘŜ ǎŀƳŜ ŀǎ ǇǳōƭƛŎ ŀƭŀǊƳΗ 
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[ŜǘΩǎ ǎŜŜ ŀƴ ŜȄŀƳǇƭŜΣ ƛƴ ǿƘƛŎƘ ŀƴ ƻƴƭƛƴŜ ƴŜǿǎǇŀǇŜǊ ǿǊƛǘŜǎ ŀōƻǳǘ ǘƘŜ ŎŀǎŜΣ 
when some had to dig themselves out of snow in four hours, after waiting some 20 
hours for nothing.[8] How does this connect here? Had these people have got the 
ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ƴƻǘ ōŜƛƴƎ ŀōƭŜ ǘƻ ōŜ ǊŜǎŎǳŜŘ ƛƴ ƭŜǘΩǎ ǎŀȅ ŦƛǾŜ ƘƻǳǊǎΣ ǎƛƴŎŜ ǊŜǎŎǳŜ 
work cannot have been started everywhere at the same time, after waiting a 
rational amount of time ς 1-2 hours ς they could have began with the work earlier, 
they could have escaped earlier, and the road section could have been released 
earlier as well. The same can be confirmed from the case, where a father, together 
with his whole family was being held under snow all night long, and being worst, he 
said, was that next day, by daylight they had to learn, that some 200 meters away 
the road could have been passed easily.[10]    

άIŜƭǇ ȅƻǳǊǎŜƭŦ ŀƴŘ DƻŘ ǿƛƭƭ ƘŜƭǇ ȅƻǳέΦ CǊƻƳ ǘƘŜǎŜ ŜȄŀƳǇƭŜǎ ƛǘ Ŏŀƴ ōŜ ǎŜŜƴΣ 
that people have willingness to help, and they like to help in emergency situations. 
This can also be said, when they are not concerned immediately by the events. Best 
example is the case of the flood in June 2013, when thousands of people have 
helped voluntarily to build sandbag-walls.[11][12] With the aid of volunteer 
engagement, work can be more effective, consequences can be mopped up quicker. 

It is important to lay down anyhow, that volunteer work is not the same as 
defence duty, prescribed by the emergency law: 

άмсΦϠ  5ǳǊƛƴƎ ǘƘŜ ŘŜŦŜƴŎŜΣ ǘƘŜ ƳŀȅƻǊΥ 
c) is assured to engage the citizen being under obligation of civil defence, to 

stand his/her duty by ǊŜǎƻƭǳǘƛƻƴΦέώм3] 
The latter can be ordered by the mayor, and is obligate, thus it can be more 

planned and calculated. Volunteer engagement in contrast, can be by far more 
effective, if we are able to utilize the zeal of the volunteers involved. Anyhow, given 
by the nature of this institute, the volunteers can most likely be used for auxiliary 
work only, since their number is hardly predictable, and the usefulness of their 
profession can change in accordance with the place of involvement and possibly 
even with the time of the day.   

Question may be asked, how volunteer work can be utilized more effectively. 
²ŜΩǊŜ ǎǳǇǇƻǎŜŘ ǘƻ ŦƛƴŘ ŀƴ ŀƴǎǿŜǊ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ ŎƻƴǘǊƻƭƭƛƴƎΦ ! ōƭƻƎΣ ƴŀƳŜŘ 
άпппέώм4] writes in a rather critical voice about the problems, irritating the 
volunteers involved in the rescue work against the flood. It can be said, that here 
ǘƻƻΣ ǘƘŜ ƭŀŎƪ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ƳŜŀƴǘ ǘƘŜ ōƛƎƎŜǎǘ ǇǊƻōƭŜƳΦ Lǘ ƛǎƴΩǘ ŀ ǇǊƻōƭŜƳΣ ǘƻ ƘŀǾŜ 
to wait for a phaǎŜ ƻŦ ǿƻǊƪΣ ǊŀǘƘŜǊ ƛŦ ƛǘ ǎŜŜƳǎ ǘƻ ōŜ ǳƴƴŜŎŜǎǎŀǊȅΣ ŀƴŘ ƛǘΩǎ ǳƴƪƴƻǿƴΣ 
why, and how much has to be waited. Own experience says that the people have to 
feel, that what they are doing is important. To this reason, they also have to know, 
if at the given place no adequate task to the given number of volunteers may 
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ŀŎǘǳŀƭƭȅ ōŜΦ CƻǊ ǎǳŎƘ ŎŀǎŜǎΣ ƛǘ ƛǎƴΩǘ ǳǎŜƭŜǎǎ ǘƻ ǇǊŜǇŀǊŜ ŦƻǊ ǘǊŀƴǎǇƻǊǘƛƴƎ ǘƘŜ ǎǳǊǇƭǳǎ 
number of workers to places, where there is lack of them.      

By the time of writing, we could manage to determine only magnitude of the 
people taking part in the defence against the flood voluntarily in 2013. It could be 
some sort of acknowledgement for the volunteers, if they could show their friend 
e.g. on the internet, when and where they did their part of engagement. This 
ǿƻǳƭŘƴΩǘ ƳŜŀƴ ƳǳŎƘ ŜȄǘǊŀ ǿƻǊƪΣ ǎƛƴŎŜ ŜǾŜƴ ǘƘŜ ŎǊƛǘƛŎŀƭ ōƭƻƎΣ ƳŜƴǘƛƻƴŜŘ ŜŀǊƭƛŜǊ Ƙŀǎ 
to recognize, that by their arrival at place, administration had been sufficient.[14] 
Acknowledgement could also increase efficiency. 

Other form of utilizing volunteer work is the partaking in organizing the flow 
of information. A tendency to this, already evolving spontaneous, can be reached in 
the following online article: 

ά!ǘ ǘƘŜ ǘƛƳŜΣ ǿƘŜƴ ǘƘŜ ǿŜōǎƛǘŜǎ ƻŦ ǘƘŜ ƘƛƎƘǿŀȅ ŎƻƴǘǊƻƭ ŀƴŘ ƻǘƘŜǊ ŀǳǘƘƻǊƛǘƛŜǎ 
where impossible to reach, community media has shown an outstanding 
performance: people were able to refresh their information about road-blocks 
from blogs, the Facebook and other Web2 channels constantly. Many asked here 
for help or offered some for them being in trouble. Speaking of Web2, the blog 
Media 2.0 is worth mentioning, where a real comment-tsunami evolved, when a 
poster stated: in place of the state media and leading news portals, the country-
side radio-stations and community media saved the car drivers from freezing 
ŘŜŀǘƘΦέώм5] 

Nowadays many possess devices securing mobile internet reaching, and they 
also get information online. At the snow emergency in March 2013 official web 
pages broke down, possibly due to a spontaneous DDoS attack caused by too many 
visitors. In our opinion, this leads to two possibilities and tasks for official 
organizations:  

- Develop their own technical conditions, secure greater server capacity, and 

higher reaching speed.  

- Utilize community pages, Web2 and the possibilities given by the ability and 

will of volunteers to communicate.    

¦ǘƛƭƛȊƛƴƎ ²Ŝōн ƛǎƴΩǘ ŀƴ ƛŘŜŀ ƻŦ ǘƘŜ ŀǳǘƘƻǊǎΤ IǳƴƎŀǊƛŀƴ 5ŜŦŜƴŎŜ CƻǊŎŜ ƭƛǾŜŘ ǳǇ 
the opportunity during the snow emergency: 

άI5C ŎƻǾŜǊŜŘ ǘƘŜ ŜǾŜƴǘǎ ƻƴ ƛǘǎ CŀŎŜōƻƻƪ ǇŀƎŜ ǎŎǊǳǇǳƭƻǳǎ ŦƻǊ ŘŀȅǎΤ ǿƘŜǊŜ 
the soldiers were at, in what kind of rescue work they were involved. Followers 
could get information first hand, in which hospital parturient women had been 
brought by tracked or other high performance military vehicles, or where seriously 
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ill people had been rescued, to whom the ambulance stuck in snow, could not 
ǊŜŀŎƘΦέώм5] 

Everyone recalls the SMS sent by the BM on 15. March 2013, regarding the 
snow emergency. It got into focus of jokes and the crossfire of opposition, but in 
our opinion it has been an engagement leading forwards. In case, we learn from 
the failures during the mentioned procedure, we get a tool good to go in an 
emergency situation to reduce the effects of an attack against critical infrastructure.  

[ŜǘΩǎ ŀƴŀƭȅȊŜ ǿƘƛŎƘ ŦŀƛƭǳǊŜǎ ǘƘŜ ƻƳƛƴƻǳǎ {a{ ƘŀŘ ƎƻǘΥ 
1. It had been delivered to every person possessing a cell phone of 

Vodafone and T-mobile network, even being hundreds of kilometres 

away from the events. 

2. Lǘ ŎƻƴǎƛǎǘŜŘ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ōŜƛƴƎ ǘƻƻ ǳƴƛǾŜǊǎŀƭΦ ¢ƘŜ ǘŜȄǘΥ ά²Ŝ ǿƛƭƭ ƘŜƭǇΗ 

5ƻƴΩǘ ŀōŀƴŘƻƴ ȅƻǳǊ ǾŜƘƛŎƭŜΗ Lf you run out of petrol, sit into another 

ǾŜƘƛŎƭŜΗ aƛƴƛǎǘǊȅ ƻŦ LƴǘŜǊƛƻǊέ ƘŜƭŘ ƴƻ ƛƴŦƻǊƳŀǘƛƻƴ ōŜƛƴƎ ǳǎŜŦǳƭ ǘƻ ǘƘŜ 

ones stuck in the snow. 

3. It reached the people too late. The road blocks caused by the weather 

ŎƻƳƛƴƎ ŦǊƻƳ ŘƛǊŜŎǘƛƻƴ ǿŜǎǘΣ ŘƛŘƴΩǘ ƻŎŎǳǊ ŜǾŜǊȅǿƘŜre at the same time, 

but cars stuck in the snow already in the afternoon of 14. March. The 

{a{ ƘŀŘ ōŜŜƴ ǎŜƴǘ ƻƴƭȅ ŀŦǘŜǊ мп ƻΩŎƭƻŎƪ ƻƴ мрΦ aŀǊŎƘΣ ŎŀǳǎƛƴƎ Ƴŀƴȅ ǘƻ 

spend many hours already in custody of the weather.  

CŀƛƭǳǊŜ мΥ ƛǎƴΩǘ ŀ ŦŀƛƭǳǊŜΣ ōǳǘ ŀ ƭŀŎƪ ƻŦ legislation in reality. According to Attila 
Samu, senior adviser to the Ministry of Interior[5] the cell phone providers are not 
obligated to send messages of this kind. Thus, in emergency, like this, we are 
depending on the well-meaning of the providers. 

Question is, if the circumstances, regarded by us as failure are somehow to 
ōŜ ƳŀƛƴǘŀƛƴŜŘΦ ²Ŝ ƘŀǾŜ ǘƘŜ ƻǇƛƴƛƻƴ ǘƘŀǘ ǘƘŜ ŀƴǎǿŜǊ ƛǎ ȅŜǎΦ [ŜǘΩǎ ǎŜŜ ǘƘŜ 
possibilities in order: 

First failure, according to the chief executive, was that the SMS could only 
have been delivered in this form, involving everyone in the same network. It is 
most likely, that this is also the case nowadays, but technically it is possible to 
maintain the identification of active cell phones at a certain territory. It is widely 
known that those cell phones are communicating constantly with the regional 
ǘƻǿŜǊ ōŜƛƴƎ ƴŜȄǘ ǘƻ ǘƘŜƳΣ ŜǾŜƴ ǿƘŜƴ ǿŜ ŘƻƴΩǘ ŘƛŀƭΣ ƻǊ ǊŜŎŜƛǾŜ ŀƴȅ ŎŀƭƭǎΦ bŀǘǳǊŀƭƭȅ 
this communication involves also the number of the given cell phone. It is 
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practically only the question of HW and SW that if necessary, a list of the devices in 
reach of the given tower could be received. It is understand, that an SMS could be 
sent to more users simultaneously. 

Even in this case it cannot be ruled out of course that also people would get 
the message, who are not concerned in any form by the events given. If we think 
about the events above: the highway is only a part of the territory covered by a 
certain tower, so if an SMS would have been sent in the manner consulted, some 
would have got it within the security of their room, outside the emergency on the 
road. However, this circle would even have been smaller this way, as it was in 
reality as the events occurred. 

In our concern, a legal question is regarded as a greater problem. Namely the 
protection of personal data. Where and when one be, is regarded as personal data, 
and it can even possibly be a special kind of personal data. Collection and settling 
of such personal data is regulated by law[6], thus the list of data suggested by us to 
be collected in an emergency has to be clarified. 

  The second failure: Analyzing the information held in the message, question 
may occur, what the 160 characters of an SMS could be enough for. It seems to be 
quite small portion, if we consider that in favour to avoid misunderstandings, the 
regular shortenings of everyday messaging must not be used in this case. Our 
opinion is despite the above, that much of useful information can be sent this way, 
with the psychical effect being of even more importance, since the ones concerned 
by the events have not to feel themselves alone, and being abandoned in their 
situation. What kind of information may it be? For example: 

- Certain information regarding the place of rescue: ά.ŀǎŜŘ ƻƴ ƻǳǊ ƛƴŦƻǊƳŀǘƛƻƴ 

you are being near an emergency situation, help is expected to arrive in one 

ƘƻǳǊΗέ 

- Referring to a broader source of information. During the flood of June 2013, 

ǘƘŜ ǊŀŘƛƻ ǎǘŀǘƛƻƴ ƻŦ DȅǃǊ Ŏƛǘȅ ŀƭǊŜŀŘȅ ōǊƻŀŘŎŀǎǘŜŘ Řŀǘŀ ŀōƻǳǘ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭ 

and the defensive works before the arrival of the flood. Similar to this, public 

media ran flood emergency radio, using the frequency of the station Neo FM. 

Utilizing this opportunity, attention of those in trouble can be called: ά.ŀǎŜŘ 

on our information, you are being near an emergency situation. For further 

information, please listen to XXXXXX radio station ƻƴ ŦǊŜǉǳŜƴŎȅ фнΦр aIȊΗέ  
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The above are only some kind of ideas, content of the information has always 
to be aligned to the events, but from these two examples it can be seen that this 
kind of communication can also be useful. 

Third failure was caused by tƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ ƛǎƴΩǘ ǇǊŜǇŀǊŜŘ ŦƻǊ ǎǳŎƘ 
kind of communication. According to Attila Samu[5ϐΥ ά5ǳǊƛƴƎ ǘƘŜ ŦƛǊǎǘ ǇƘŀǎŜ ƻŦ ǘƘŜ 
rescue, biggest problem seemed to be, how to reach those trapped in snow. They 
have had to be calmed, and informed. Many possibilities had been analyzed, and it 
ǘǳǊƴŜŘ ƻǳǘ ǘƘŀǘ ǎŜƴŘƛƴƎ ŀƴ {a{ ǿƻǳƭŘ ōŜ ǘƘŜ ŜŀǎƛŜǎǘ ǿŀȅΦέ 

We are sure, that in case, the technical and organizational measures had 
been introduced, and regulation obstacles would be tackled, in certain cases the 
staff coordinating rescue or defence, would be able even in the first hour to live up 
the opportunity given by sending SMS.  

Dealing with the fourth failure is a task for the law-maker. We would like to 
reflect on some other issues that require legal regulation as well.  

The first two questions of legal regulation have already been mentioned; 
namely the ability to collect data of personal kind during protection of critical 
infrastructure, and the responsibility of the operator by helping the flow of 
information in SMS. 

¢ƘŜ ƭŀǿ ƻƴ ŜƭŜŎǘǊƻƴƛŎ ƳŜŘƛŀ ǊŜƎǳƭŀǘŜǎ ƛƴ ƛǘǎ мртΦϠ ǿƘƛŎƘ Řŀǘŀ ǘƘŜ ƻǇŜǊŀǘƻǊǎ 
ŀǊŜ ŀǎǎǳǊŜŘ ǘƻ ƘŀƴŘƭŜ ŘǳǊƛƴƎ ǘƘŜƛǊ ǿƻǊƪΦ !ƳƻƴƎ ƻǘƘŜǊǎΣ Ǉƻƛƴǘ όнύŦύ ƳŜƴǘƛƻƴǎ άǘƘŜ 
type of call or other service, the direction, starting and timeframe of 
communication, volume of data transmitted, the ID of the network, cell and the 
ǇŀǊǘƛŎǳƭŀǊ ŘŜǾƛŎŜ ǳǎƛƴƎ ǘƘŜ ǎŜǊǾƛŎŜ όLa9LύΣ ƛƴ ŎŀǎŜ ƻŦ Lt ƴŜǘǿƻǊƪǎΣ ǘƘŜ ƛŘŜƴǘƛŦƛŜǊǎέώм6] 
used,  as collectible. Point (10) of the same paragraph regulates the case of handing 
over data: 

ά¢ƘŜ ŜƭŜŎǘǊƻƴic communication provider ς to assure the fulfilling of the 
regulated tasks of investigating authorities, prosecution, court, and national 
security agency authorized to acquire data by law ς is obligated to hand the 
required data over, or secure access to ǘƘŜƳΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǎŜŎǘƛƻƴ όнύέώм6]   

Thus the law-maker has only to clarify in law, who and in which form has to 
deliver the data necessary to send the separated SMS in case of protection of 
Critical Infrastructure, or mop up of a catastrophe.   

As a summarized conclusion of the attacks on CI analyzed above, we can say 
that in reduction of such attacks, information of the population, especially those 
concerned, is inevitable. With proper information it can be maintained, that 
volunteer engagement becomes more effective, and those suffering from the 
events can be of more confidence towards those participating in their rescue. Both 
are important factors in the judging of the rescue work. Every possible tool is to be 
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utilized during the information of the population, anyhow technical and legal 
problems have to be solved to maintain this. 
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LUTER Tibor: Szimpla MOSFET ƳŜƎƘŀƧǘłǎǵ ǇƭŀȊƳŀƘŀƴƎǎȊƽǊƽ ƪŀǇŎǎƻƭłǎ Şǎ ŀƴƴŀƪ 
ŞǊǘŞƪŜƭŞǎŜ 

 
Absztrakt: 
 
! ǇƭŀȊƳŀƘŀƴƎǎȊƽǊƽ ŜƭŜƪǘǊƻƳƻǎ ƝǾƪƛǎǸƭŞǎ ǵǘƧłƴ łƭƭƝǘ Ŝƭǃ ƘŀƴƎƻǘΦ ! ƭŜǾŜƎǃǘ ƳŜƭŜƎƝǘǾŞƴ 
ŀ ƪŞǘ ŜƭŜƪǘǊƽŘŀ ƪǀȊǀǘǘΣ ŀƴƴŀƪ ǘłƎǳƭłǎłǘ όƘǃǘłƎǳƭłǎłǘύ ƻƪƻȊȊŀΣ ƳŜƭȅ 
ǘŞǊŦƻƎŀǘǾłƭǘƻȊłǎǘ ƪŞǇŜǎŜƪ ǾŀƎȅǳƴƪ ƳƻŘǳƭłƭƴƛ Şǎ ŀȊ ƝƎȅ ƪŜƭŜǘƪŜȊŜǘǘ ǇƛŎƛ 
ƭǀƪŞǎƘǳƭƭłƳƻƪ ǎƻǊƻȊŀǘłǘ ƘŀƴƎƴŀƪ ǾŀƎȅ ȊŜƴŞƴŜƪ ƘŀƭƭƧǳƪΦ YŜǾŞǎ ŜƳōŜǊ Ǿŀƴ ǘƛǎȊǘłōŀƴ 
Ŝ ƭŜƘŜǘǃǎŞƎ ƛƭƭŜǘǾŜ ŜǎȊƪǀȊ ƳŜƎƭŞǘŞǾŜƭ ƪŀǇŎǎƻƭŀǘōŀƴΣ ŀƳƛ ǊŞǎȊōŜƴ ƪǀǎȊǀƴƘŜǘǃΣ ƘƻƎȅ ŀ 
ǇƛŀŎƻƴ Ŏǎŀƪ ŜƭǾŞǘǾŜ ŦƻǊŘǳƭ Ŝƭǃ ŜƎȅ-egy modell. 
! Ƴŀƛ łƭƭłǎ ǎȊŜǊƛƴǘ ƪŞǘ ƪŀǘŜƎƽǊƛłǘ ƭŜƘŜǘ ǎȊƛƎƴƛŦƛƪłƴǎŀƴ ƳŜƎƪǸƭǀƴōǀȊǘŜǘƴƛ ŀ 
ǇƭŀȊƳŀƘŀƴƎǎȊƽǊƽǾŀƭ ƪŀǇŎǎƻƭŀǘōŀƴ ς Ǿŀƴƴŀƪ ƘƻōōƛŎŞƭǵ ŞǇƝǘǃƪŞǎȊƭŜǘŜƪ Şǎ ƛƎŜƴ ŘǊłƎŀ 
ŎǎǵŎǎƳƛƴǃǎŞƎǼ ƳŀƎŀǎƘŀƴƎǎǳƎłǊȊƽƪΦ  
! ƘƻōōƛŎŞƭǵ ŜǎȊƪǀȊǀƪ łƭǘŀƭłōŀƴ 5L¸ ƳƽŘƻƴ ŜƭƪŞǎȊƝǘƘŜǘǃŜƪ Şǎ ƴŜƳ ƪŞǇŜǎŜƪ 
ŞǊǘŞƪŜƭƘŜǘǃ ƘŀƴƎƳƛƴǃǎŞƎ ǇǊƻŘǳƪłƭłǎłǊŀΦ ! Ƴłǎƛƪ ƪŀǘŜƎƽǊƛŀ ƪŞǎȊǘŜǊƳŞƪŜƛ 
ƛǊǊŜƭŜǾłƴǎŀƴ ŘǊłƎłƪ ƝƎȅ ŜƎȅ łǘƭŀƎƻǎ ƘłȊǘŀǊǘłǎōŀƴ ƴƛƴŎǎ ƘŜƭȅŜΣ ŀȊ ƻǘǘƘƻƴƛ 
ŦŜƭƘŀǎȊƴłƭłǎ ǎȊƛƴǘŜ ƭŜƘŜǘŜǘƭŜƴΦ 
9ōōŜƴ ŀ ŎƛƪƪōŜƴ ŜƳƭƝǘŞǎǘ ǘŜǎȊŜƪ ƪǸƭǀƴōǀȊǃ ǊŞƎŜōōǊǃƭ ǎȊłǊƳŀȊƽ ŜǎȊƪǀȊǀƪǊǃƭ Şǎ 
ōŜƳǳǘŀǘƻƳ ŀȊ łƭǘŀƭŀƳ ƪŞǎȊƝǘŜǘǘ ƪŀǇŎǎƻƭłǎǘ ŀ ǘŜǊǾŜȊŞǎƛ ŦłȊƛǎǘƽƭ ƪŜȊŘǾŜ ŀ ǘŜǎȊǘŜƭŞǎƛƎΦ  
! ƪƝǎŞǊƭŜǘƛ ŜǊŜŘƳŞƴȅŜƪ ŀȊǘ ƳǳǘŀǘƧłƪΣ ƘƻƎȅ ƳŞƎ ŜƎȅ αƭƻǿ-Ŏƻǎǘέ ǇƭŀȊƳŀƘŀƴƎǎǳƎłǊȊƽ 
ƛǎΣ ƪƻƳōƛƴłƭǾŀ ŜƎȅ ǎƛƳŀ ŜƭŜƪǘǊƻƳŜŎƘŀƴƛƪǳǎ ƳŞƭȅƘŀƴƎǎȊƽǊƽǾŀƭ ƪŞǇŜǎ ƳƛƴǃǎŞƎƛ 
ŦǊŜƪǾŜƴŎƛŀƳŜƴŜǘŜǘ Şǎ ŞƭǾŜȊƘŜǘǃ ƘŀƴƎƪŞǇŜǘ ǇǊƻŘǳƪłƭƴƛΦ 
 
Abstract: 
 
¢ƘŜ ǿǊƛǘŜǊ ǎƘƻǿǎ ƛƴǘ ǘƘƛǎ ǇŀǇŜǊ Ƙƛǎ αƭƻǿ Ŏƻǎǘέ ǇƭŀǎƳŀ ǎǇŜŀƪŜǊ ŀƴŘ ǘƘŜ ǎǿƛǘŎƘ ƻŦ ƛǘ 
which is made also by the writer. He got the result, that the plasma speaker 
combined with electromechanic speaker able to produce good quality of voice and 
frequency response. 
 
Kulcsszavak: ǇƭŀȊƳŀƘŀƴƎǎȊƽǊƽΣ ah{C9¢Σ ƳƻŘǳƭłŎƛƽΣ LƳǇǳƭȊǳǎǎȊŞƭŜǎǎŞƎ-ƳƻŘǳƭłŎƛƽΣ 
{ȊƛƳǇƭŀ ǘǊŀƴȊƛǎȊǘƻǊƻǎ ƪŀǇŎǎƻƭłǎ 
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.ŜǾŜȊŜǘŞǎ 
 

! ƘŀƎȅƻƳłƴȅƻǎ ƘŀƴƎǎȊƽǊƽƪ ƳǼƪǀŘŞǎǸƪ ǎƻǊłƴ ŜƎȅ łƭƭŀƴŘƽ ƳłƎƴŜǎŜǎ ǘŞǊōŜƴ 
ǎȊŀōŀŘƻƴ ƳƻȊƎƽ ǘŜƪŜǊŎǎ łƭǘŀƭ ƪŜƭǘŜƴŜƪ ƘŀƴƎƻǘΦ ! ǘŜƪŜǊŎǎ ŀ ƳŜƳōǊłƴǘ ƻŘŀ-vissza, 
ki-ōŜ ƳƻȊƎŀǘƧŀ Şǎ ŀȊ ƝƎȅ ƪŜƭŜǘƪŜȊǃ ƴȅƻƳłǎΣ ƴȅƻƳłǎƪǸƭǀƴōǎŞƎŜǘ ƪŜƭǘƛƪ ŀ ƘŀƴƎƻǘΦ 
9ȊŜƴ ƘŀƴƎŦƻǊǊłǎƻƪ ǎȊƛƴǳǎȊƻǎ ƧŜƭƭŜƭ ǸȊŜƳŜƭƴŜƪ ƳƛǾŜƭ ŀ ƳŜƳōǊłƴ ŀ ǘǀƳŜƎŞƴŞƭ ŦƻƎǾŀ 
ƴŜƳ Ǿƻƭƴŀ Şǎ ƴŜƳ ƛǎ ƪŞǇŜǎ ŀ ƴŞƎȅǎȊǀƎƧŜƭ ƘƛǊǘŜƭŜƴ ǾłƭǘƻȊłǎŀƛǘ όŀ ƪƛ Şǎ ōŜƳƻȊŘǳƭłǎǘύ 
ŀȊƻƴƴŀƭ ǊŜǇǊƻŘǳƪłƭƴƛΦ 

 
1Φ łōǊŀ 

aǼƪǀŘŞǎƛ ŜƭǾ 
 

{ȊłƳƻǎ ƳŜƎƻƭŘłǎ ƭŞǘŜȊƛƪ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ƛƳǇǳƭȊǳǎƻƪ ƎŜƴŜǊłƭłǎłǊŀΦ ! 
ƪŞǎǀōōƛŜƪōŜƴ ōŜƳǳǘŀǘƻƳ ŀȊ łƭǘŀƭŀƳ ƘŀǎȊƴłƭǘŀǘΦ 

! ǇƭŀȊƳŀƘŀƴƎǎȊƽǊƽ ǘŜƘłǘ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ƝǾƪƛǎǸƭŞǎŜƪ ǎƻǊƻȊŀǘłǘ łƭƭƝǘƧŀ ŜƭǃΣ 
ƳŜƭȅ ŀ ƭŜǾŜƎǃǘ όŦǃƭŜƎ bн Şǎ hнύ ŦŜƭŦƻǊǊƽǎƝǘǾŀ ŀ ƪǀǊƴȅŜȊŜǘŞōŜƴ ŀƴƴŀƪ ƛƻƴƛȊłŎƛƽƧłǘ 
ŜǊŜŘƳŞƴȅŜȊƛ ŀ ƪŞǘ ŜƭŜƪǘǊƽŘŀ ƪǀȊǀǘǘΦ 9ǊǊŜ ŀ ƧŜƭŜƴǎŞƎǊŜ ŀȊ łƭǘŀƭłƴƻǎ ƎłȊǘǀǊǾŞƴȅ 
ŞǊǾŞƴȅŜǎΥ 

pV = nRT 
 
































































































































































































