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!ƭǳƭƝǊƻǘǘ {ǘŜƛƴŜǊ IŜƴǊƛŜǘǘŜΣ ǎȊƛƎƻǊƭƽ ƘŀƭƭƎŀǘƽ ƪƛƧŜƭŜƴǘŜƳΣ ƘƻƎȅ ŜȊǘ ŀ ŘƛǎǎȊŜǊǘłŎƛƽǘ meg nem 

ŜƴƎŜŘŜǘǘ ǎŜƎƝǘǎŞƎ ƴŞƭƪǸƭΣ ǎŀƧłǘ ƳŀƎŀƳ ƪŞǎȊƝǘŜǘǘŜƳΣ Ŏǎŀƪ ŀ ƳŜƎŀŘƻǘǘ ŦƻǊǊłǎƻƪŀǘ όǎȊŀƪƛǊƻŘŀƭƻƳΣ 

ŜǎȊƪǀȊǀƪΣ ǎǘōΦύ ƘŀǎȊƴłƭǘŀƳ ŦŜƭΦ aƛƴŘŜƴ ƻƭȅŀƴ ǊŞǎȊǘΣ ƳŜƭȅŜǘ ǎȊƽ ǎȊŜǊƛƴǘΣ ǾŀƎȅ ŀȊƻƴƻǎ ŞǊǘŜƭŜƳōŜƴ, 

ŘŜ łǘŦƻƎŀƭƳŀȊǾŀ Ƴłǎ ŦƻǊǊłǎōƽƭ łǘǾŜǘǘŜƳΣ ŜƎȅŞǊǘŜƭƳǼŜƴΣ ŀ ŦƻǊǊłǎ ƳŜƎŀŘłǎłǾŀƭ ƳŜƎƧŜƭǀƭǘŜƳΦ 

¢ǳŘƻƳłǎǳƭ ǾŜǎȊŜƳΣ ƘƻƎȅ ŀȊ ŜƭƪŞǎȊǸƭǘ ŞǊǘŜƪŜȊŞǎōŜƴ ǘŀƭłƭƘŀǘƽ ŜǊŜŘƳŞƴȅŜƪŜǘ ŀ .ǳŘŀǇŜǎǘƛ 

aǼǎȊŀƪƛ Şǎ DŀȊŘŀǎłƎǘǳŘƻƳłƴȅƛ 9ƎȅŜǘŜƳΣ ŀ ŦŜƭŀŘŀǘƻǘ ƪƛƝǊƽ ŜƎȅŜǘŜƳƛ ƛƴǘŞȊƳŞƴȅ ǎŀƧłǘ ŎŞljaira 

ŦŜƭƘŀǎȊƴłƭƘŀǘƧŀΦ 

 

 

 

 

 

 

 

 

 

YŜƭǘΥ .ǳŘŀǇŜǎǘΣ нлмрΦ ŦŜōǊǳłǊ мм. 

 

 ..................................................................... 
Steiner Henriette 



 3 

Tartalomjegyz®k 

 
!Ȋ ŜƳōŜǊƛ ƳƻȊƎłǎ ƻǇǘƛƪŀƛ ƪǀǾŜǘŞǎŜ ..................................................................................................... 1 

TartalomjegyȊŞƪ .................................................................................................................................... 3 

mǎǎȊŜŦƻƎƭŀƭƽ .......................................................................................................................................... 6 

Abstract ................................................................................................................................................. 8 

1. tǊƻōƭŞƳŀŦŜƭǾŜǘŞǎ ........................................................................................................................ 10 

2. LǊƻŘŀƭƳƛ łǘǘŜƪƛƴǘŞǎ ...................................................................................................................... 14 

2.1. .ŜǾŜȊŜǘŞǎ .................................................................................................................................... 14 

2.2. !Ȋ ƽƪƻǊ ........................................................................................................................................ 15 

2.3. ! ƪǀȊŞǇƪƻǊ Şǎ ŀ ǊŜƴŜǎȊłƴǎȊ ......................................................................................................... 16 

2.4. ! CŜƭǾƛƭłƎƻǎƻŘłǎ ƪƻǊŀ .................................................................................................................. 17 

2.5. !Ȋ ǵƧƪƻǊ ....................................................................................................................................... 17 

2.6. ! ƭŜƎǵƧŀōō ŜǊŜŘƳŞƴȅŜƪ ς ƳƻȊƎłǎŜƭŜƳȊŞǎ ................................................................................. 18 

2.6.1. MEDTRONIC ς Treon Medtronic Inc. ........................................................................................ 19 

2.6.2. Vicon ......................................................................................................................................... 22 

2.6.3. Ariel Performance Analysis System (APAS) .............................................................................. 24 

3. ! DƻŜǘƘŜ Dŀƛǘ [ŀō ƳƻȊƎłǎǾƛȊǎƎłƭƽ ƭŀōƻǊŀǘƽǊƛum ....................................................................... 25 

3.1. ! ƭŀōƻǊ ƳŜƎŀƭŀƪǳƭłǎŀ .................................................................................................................. 25 

3.2. ! ƳƻȊƎłǎǾƛȊǎƎłƭŀǘ ŀƭŀǇƧŀƛ ............................................................................................................ 25 

3.3. ! ƳƻȊƎłǎǾƛȊǎƎłƭŀǘ ƭŞǇŞǎŜƛ ........................................................................................................... 27 

3.4. ! ƳŞǊŞǎƛ ƪǀǊƴȅŜȊŜǘ ƪƛŀƭŀƪƝǘłǎŀ .................................................................................................... 28 

3.4.1. ! ƘłǘǘŞǊ ƪƛǾłƭŀǎȊǘłǎŀ ................................................................................................................. 29 

3.4.2. ! ƳŜƎǾƛƭłƎƝǘłǎ ........................................................................................................................... 36 

3.4.3. ! Ƨƻōō ƪŀƭƛōǊłƭƘŀǘƽǎłƎ ŞǊŘŜƪŞōŜƴ ŀ ƪŀƳŜǊłƪ Ǉƻƴǘƻǎ ƘŜƭȅȊŜǘŞƴŜƪ ƳŜƎƘŀǘłǊƻȊłǎŀ ................ 38 

3.4.4. ΧŞǎ ŀȊ Ŝōōǃƭ ǎȊǸƭŜǘǃ ŜƭǊŜƴŘŜȊŞǎ .............................................................................................. 42 

3.4.5. ! ƪŀƳŜǊłƪ Ǉƻƴǘƻǎ ƘŜƭȅȊŜǘŞƴŜƪ ƳŜƎƘŀǘłǊƻȊłǎŀΦ...................................................................... 45 

3.4.6. Automaǘƛƪǳǎ ƪŀƳŜǊŀƪŜȊŜƭŞǎΥ ƴŞƎȅ ǾŀƎȅ ǘǀōō ƪŀƳŜǊŀ ƻƴƭƛƴŜ ƳƽŘƻƴΣ ǎȊƛƴƪǊƻƴōŀƴ ǘǀǊǘŞƴǃ 

ƘŀǎȊƴłƭŀǘŀ .............................................................................................................................................. 47 

3.5. ! ƪŀƭƛōǊłŎƛƽ .................................................................................................................................. 50 

3.5.1. tƻƴǘƻǎǎłƎ ƛƎŀȊƻƭłǎŀ .................................................................................................................. 55 

3.5.2. 9ƭǎǃ ǘŞȊƛǎ ................................................................................................................................... 60 



 4 

3.6. ! ƳŀǊƪŜǊŜƪ ŦŜƧƭŜǎȊǘŞǎŜ ................................................................................................................ 61 

3.6.1. ! ƳŀǊƪŜǊŜƪ ǘƝǇǳǎŀƛ .................................................................................................................... 61 

3.6.2. A fejlesztett markerek .............................................................................................................. 63 

3.6.3. ałǎƻŘƛƪ ǘŞȊƛǎ ............................................................................................................................ 66 

3.7. ! ǘŜǎǘƳƻŘŜƭƭ ƪƛŀƭŀƪƝǘłǎŀ .............................................................................................................. 67 

3.7.1. ! ƳŀǊƪŜǊŜƪ ǘŜǎȊǘŜƭŞǎŜ .............................................................................................................. 73 

3.7.2. ! ǾƛȊǎƎłƭŀǘ ŜǊŜŘƳŞƴȅŜƛ ............................................................................................................. 77 

3.7.3. IŀǊƳŀŘƛƪ ǘŞȊƛǎ .......................................................................................................................... 81 

3.8. !Ȋ ŀŘŀǘōłȊƛǎ ƭŞǘǊŜƘƻȊłǎŀ ............................................................................................................. 81 

3.9. !Ȋ ŀŘŀǘƻƪ ŜƭŜƳȊŞǎŜ ..................................................................................................................... 82 

3.9.1. bŜƎȅŜŘƛƪ ǘŞȊƛǎ ........................................................................................................................... 84 

3.10. A mobil rendszer ......................................................................................................................... 85 

3.11. !Ȋ ǵƧ ƳŞǊŞǎƛ ŜƭǊŜƴŘŜȊŞǎ ƎȅŀƪƻǊƭŀǘōŀƴ ǘǀǊǘŞƴǃ ŀƭƪŀƭƳŀȊłǎŀ ....................................................... 85 

4. mǎǎȊŜƎȊŞǎ .................................................................................................................................... 89 

5. ¢ƻǾłōōƛ ŎŞƭƻƪ .............................................................................................................................. 92 

6. aŜƭƭŞƪƭŜǘ ..................................................................................................................................... 93 

6.1. ! ŦŜƭŞǇƝǘŜǘǘ ǊŜƴŘǎȊŜǊ ǘŜŎƘƴƛƪŀƛ ŜƭŜƳŜƛ ........................................................................................ 93 

6.1.1. ! ŦŜƭŞǇƝǘŞǎ ŜƎȅ ƭŜƘŜǘǎŞƎŜǎ ƳŜƎǾŀƭƽǎƝǘłǎa ................................................................................ 93 

6.1.2. ! ƪǀȊǇƻƴǘƛ ǎȊłƳƝǘƽƎŞǇƘŜȊ ǎȊǸƪǎŞƎŜǎ ǎȊƻŦǘǾŜǊŜƪ ƭƛǎǘłƧŀ ........................................................... 94 

6.1.3. !ŘŀǘŜƭŜƳȊǃ ǎȊłƳƝǘƽƎŞǇ ........................................................................................................... 94 

6.1.4. !Ȋ ŀŘŀǘŜƭŜƳȊǃ ǎȊłƳƝǘƽƎŞǇƘŜȊ ǎȊǸƪǎŞƎŜǎ ǎȊƻŦǘǾŜǊŜƪ ƭƛǎǘłƧŀ .................................................... 94 

6.1.5. aƻōƛƭ ǊŜƴŘǎȊŜǊ łƭǘŀƭŀƳ ǀǎǎȊŜłƭƭƝǘƻǘǘ ŀƭƪƻǘƽŜƭŜƳŜƛ .................................................................. 95 

6.1.6. ! Ƴƻōƛƭ ŜƎȅǎŞƎƘŜȊ ǎȊǸƪǎŞƎŜǎ ǎȊƻŦǘǾŜǊŜƪ ƭƛǎǘłƧŀΥ ...................................................................... 95 

6.1.7. ! ǊŜŦƭŜƪǘƻǊ ƳǼǎȊŀƪƛ ǊŀƧȊŀ .......................................................................................................... 96 

6.1.8. ! ƪŀƭƛōǊłƭƽ ǘŜǎǘŜƪ ƳŞǊŜǘŜƛ ........................................................................................................ 97 

6.1.9. !Ȋ ŀƭƪŀƭƳŀȊƻǘǘ ƪŀƭƛōǊłƭƽ ǘŜǎǘ ǊŜƭŀǘƝǾ ƪƻƻǊŘƛƴłǘłƛ .................................................................... 104 

6.1.10. ! ƳŀǊƪŜǊŜƪ ƳǼǎȊŀƪƛ ǊŀƧȊŀƛ ...................................................................................................... 105 

6.1.11. ! ǘŜǎǘƳƻŘŜƭƭΥ ŀ ǘŜǎǘǎȊŜƎƳŜƴǎŜƪ ƳŜƎƘŀǘłǊƻȊłǎłƘƻȊ ǎȊǸƪǎŞƎŜǎ ŀƴŀǘƽƳƛŀƛ ƛƴŦƻǊƳłŎƛƽƪΦ ...... 107 

6.2. !Ȋ ǵƧ ƳŞǊŞǎƛ ŜƭǊŜƴŘŜȊŞǎŜƪ Şǎ ŜƭƧłǊłǎƻƪ ƎȅŀƪƻǊƭŀǘƛ ŦŜƭƘŀǎȊƴłƭłǎŀ ............................................. 108 

6.2.1. .ŜǾŜȊŜǘŞǎ ................................................................................................................................ 108 

6.2.2. ! ƴƻǊƳłƭ ƳƻȊƎłǎ .................................................................................................................... 109 

6.2.3. !Ȋ ƻǊǾƻǎƛ ŘƛŀƎƴƽȊƛǎ ǎŜƎƝǘŞǎŜ ................................................................................................... 113 

6.2.4. ! ǘŜǊłǇƛŀ Ƙŀǘłǎłƴŀƪ ǾƛȊǎƎłƭŀǘŀ ............................................................................................... 118 

6.3. {ŜƎŞŘŜǎȊƪǀȊǀƪ ǾƛȊǎƎłƭŀǘŀ .......................................................................................................... 161 

6.3.1. YŜǊŜƪŜǎǎȊŞƪ ƪƛǾłƭŀǎȊǘłǎŀ ........................................................................................................ 161 



 5 

6.3.2. wŜǳƳŀǘƘƻƛŘ ŀǘƘǊƛǘƛǎōŜƴ ƘŀǎȊƴłƭǘ ƧłǊƽōƻǘ Şǎ ǘŜǊłǇƛŀ ƪƛŀƭŀƪƝǘłǎŀ ............................................ 162 

#ōǊŀƧŜƎȅȊŞƪ ....................................................................................................................................... 165 

tǳōƭƛƪłŎƛƽƪ ƧŜƎȅȊŞƪŜ ......................................................................................................................... 170 

LǊƻŘŀƭƻƳƧŜƎȅȊŞƪ ................................................................................................................................ 177 

YǀǎȊǀƴŜǘƴȅƛƭǾłƴƝǘłǎ .......................................................................................................................... 181 

Szponzorok ........................................................................................................................................ 182 

 

 



 6 

¥sszefoglal· 

A dolgozatban bemutatott rendszer ŎŞƭƧŀ ŀȊ !ǊƛŜƭ tŜǊŦƻǊƳŀƴŎŜ !ƴŀƭȅǎƛǎ {ȅǎǘŜƳ ό!t!{ύ ƴŜǾǼΣ 

ƻǇǘƛƪŀƛ ŜƭǾŜƴ ƳǼƪǀŘǃΣ ǾƛŘŜƽ ŀƭŀǇǵΣ ǎȊłƳƝǘƽƎŞǇǇŜƭ ǾŜȊŞǊŜƭǘ ƳƻȊƎłǎŀƴŀƭƛȊłƭƽ ǎȊƻŦǘǾŜǊ ǎŜƎƝǘǎŞƎŞǾŜƭ 

ƪǸƭǀƴōǀȊǃ ōƛƻƳŜŎƘŀƴƛƪŀƛ ƳŞǊŞǎŜƪ elǾŞƎȊŞǎŜ ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅǼ Şǎ ƴƻǊƳłƭƛǎǘƽƭ ŜƭǘŞǊǃ ŦŜƧƭǃŘŞǎǼ ǾƛȊǎƎłƭŀǘƛ 

ǎȊŜƳŞƭȅŜƪ ƪǀǊŞōŜƴΣ ǾŀƭŀƳƛƴǘ ǎǇŜŎƛłƭƛǎ ƳŞǊƴǀƪƛ ŜƭǊŜƴŘŜȊŞǎŜƪ Şǎ ŜƭƧłǊłǎƻƪΣ ŜƭǎǃǎƻǊōŀƴ biomechanikai 

ƳƻȊƎłǎǾƛȊǎƎłƭŀǘƻƪ ƪƛǾƛǘŜƭŜȊŞǎŜΣ ƳŜƭȅŜƪ ǎƻǊłƴ ŀȊ ŜƎŞǎȊǎŞƎǸƎȅōŜƴ ŦŜƧƭŜǎȊǘŜǘǘ Şǎ ŀƭƪŀƭƳŀȊƻǘǘ ƻǊǘŞȊƛsek, 

ǇǊƻǘŞȊƛǎŜƪ Şǎ ƛƳǇƭŀƴǘłǘǳƳƻƪ ƪŜǊǸƭƴŜƪ ƪƛŀƭŀƪƝǘłǎǊŀ Şǎ ǘŜǎȊǘŜƭŞǎǊŜΦ CŜƴǘƛ ŎŞƭƻƪ ŜƭŞǊŞǎŞǊŜ az amerikai 

!ǊƛŜƭ 5ȅƴŀƳƛŎǎ LƴŎΦ ŎŞƎ łƭǘŀƭ ŦŜƧƭŜǎȊǘŜǘǘ !ǊƛŜƭ tŜǊŦƻǊƳŀƴŎŜ !ƴŀƭȅǎƛǎ {ȅǎǘŜƳ ό!t!{ύ ǎȊƻŦǘǾŜǊǘ ŀȊ ŀƭłōōƛ 

ŜƭǊŜƴŘŜȊŞǎ ς Şǎ ŜƭƧłǊłǎ ς ƳƽŘƻǎƝǘłǎƻƪƪŀƭ ƭłǘǘŀƳ el: 

1. !ǳǘƻƳŀǘƛƪǳǎ ƪŀƳŜǊŀƪŜȊŜƭŞǎ: ƴŞƎȅ ǾŀƎȅ ǘǀōō ƪŀƳŜǊŀ ƻƴƭƛƴŜ ƳƽŘƻƴΣ ǎȊinkronban 

ǘǀǊǘŞƴǃ ƘŀǎȊƴłƭŀǘŀ, 

2. ƳŞǊŞǎƛ ƪǀǊƴȅŜȊŜǘ ŦŜƧƭŜǎȊǘŞǎŜΥ a jobb ƪŀƭƛōǊłƭƘŀǘƽǎłƎ ŞǊŘŜƪŞōŜƴ ŀ ƪŀƳŜǊłƪ Ǉƻƴǘƻǎ 

ƘŜƭȅȊŜǘŞƴŜƪ ƳŜƎƘŀǘłǊƻȊłǎŀ, 

3. ƪŀƭƛōǊłƭƽ ǘŜǎǘŜƪ ŦŜƧƭŜǎȊǘŞǎŜ, 

4. ŀǳǘƻƳŀǘƛƪǳǎ ƳŀǊƪŜǊŦŜƭƛǎƳŜǊŞǎƘŜȊ ǊŜŦƭŜƪǘƻǊ ŦŜƧƭŜǎȊǘŞǎŜΣ  

5. automatikus ŦŜƭƛǎƳŜǊŞǎƘŜȊ alkalmas markerek ŜƭǃłƭƭƝǘłǎŀ, 

6. ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅǼ ǇłŎƛŜƴǎŜƛƴƪ ǊŞǎȊŞǊŜ ƳŀǊƪŜǊŜƪ ŦŜƧƭŜǎȊǘŞǎŜΣ  

7. ŀ ƪǀǊƴȅŜȊŜǘ ōƛȊǘƻƴǎłƎǘŜŎƘƴƛƪŀƛ ƪƛŀƭŀƪƝǘłǎŀ ŦƻƎȅŀǘŞƪƻǎƻƪ ǎȊłƳłǊŀ, 

8. ǘŜƭƧŜǎ ǘŜǎǘŜƴ ƳŞǊǃ ǘŜǎǘƳƻŘŜƭƭ ƳƽŘƻǎƝǘƻǘǘ ƳŀǊƪŜǊǎŜǘƧŞƴŜƪ ǀǎǎȊŜłƭƭƝǘłǎŀΣ 

9. ŀ ǘŜǎǘƳƻŘŜƭƭ ǇŀǊŀƳŞǘŜǊŜƛƴŜƪ ǎȊłƳƝǘłǎłƘƻȊ ŀŘŀǘōłȊƛǎ Şǎ ƳŀǘŜƳŀǘƛƪŀƛ ŜƭƧłǊłǎ 

ƪƛŀƭŀƪƝǘłǎŀΣ  

10. ŀ ǇłŎƛŜnsek adatƴȅƛƭǾłƴǘŀǊǘłǎłƴŀƪ ƪƛŘƻƭƎƻȊłǎŀ, 

11. a ǊŜƴŘǎȊŜǊƪǀǊƴȅŜȊŜǘ ƪƻƳǇŀǘƛōƛƭƛǘłǎłƴŀƪ ƪƛŀƭŀƪƝǘłǎŀΣ  

12. ŀŘŀǘƻƪ ƪƛƴȅŜǊŞǎŜ ŀ ƳŞǊŞǎƛ ƪǀǊƴȅŜȊŜǘōǃƭ ǎǘŀǘƛǎȊǘƛƪŀƛ ŀŘŀǘŦŜƭŘƻƭƎƻȊłǎ ƪƛŀƭŀƪƝǘłǎŀΦ 

9ȊŜƴ ǾłƭǘƻȊǘŀǘłǎƻƪƪŀƭ ŜƭŞǊƘŜǘǃΣ ƘƻƎȅ ŀ ƳƻȊƎłǎǾƛȊǎƎłƭŀǘƻƪ ƎȅƻǊǎŀƴΣ ŜƎȅǎȊŜǊǼŜƴ Şǎ 

ŦłƧŘŀƭƻƳƳŜƴǘŜǎŜƴ ƪƛǾƛǘŜƭŜȊƘŜǘǃŜƪ ƭŜƎȅŜƴŜƪΦ NƎȅ ǎŜƳ ŦƛȊƛƪŀƛΣ ǎŜƳ ǇǎȊƛŎƘŞǎ ƳŜƎǘŜǊƘŜƭŞǎǘ ƴŜƳ ƧŜƭŜƴǘ ŀ 

ǇłŎƛŜƴǎƴŜƪ ŀ ǾƛȊǎƎłƭŀǘ ŜƭǾŞƎȊŞǎŜΦ Ugyanakkor aȊ ƻǊǾƻǎƛ ƳƽŘǎȊŜǊŜƪ ŜƎȅǊŞǎȊǘ ƪǀƭǘǎŞƎŜǎŜƪΣ Şǎ ŜȊŞǊǘ 

nagyƻƴ ƳŜƎ ƪŜƭƭ Ŧƻƴǘƻƭƴƛ ŀƭƪŀƭƳŀȊłǎǳƪŀǘΣ ƳłǎǊŞǎȊǘ ǎǘŀǘƛƪǳǎŀƪΣ ŜȊŞǊǘ ƳƻȊƎłǎ ƪǀȊōŜƴ ƴŜƳ ƪŞǇŜǎŜƪ 

ŀŘŀǘƻƪŀǘ ǎȊƻƭƎłƭǘŀǘƴƛΦ 9ȊŞǊǘ ŀƭƪŀƭƳŀȊȊǳƪ ŀȊ ƻǇǘƛƪŀƛ ƪǀǾŜǘŞǎ ƳƽŘǎȊŜǊŞǘΦ 9Ȋ ŀȊ ƻǊǾƻǎǘ ƘłǊƻƳ ǘŜǊǸƭŜǘŜƴ 

ǘǳŘƧŀ ǎŜƎƝǘŜƴƛΥ 

1. ! ŘƛŀƎƴƽȊƛǎ ƳŜƎƘŀǘłǊƻȊłǎŀ 

2. ! ǘŜǊłǇƛŀ ƪƛǾłƭŀǎȊǘłǎŀ Şǎ ŀ ǘŜǊłǇƛŀ ƘŀǘŞƪƻƴȅǎłƎłƴŀƪ ŜƭŜƳȊŞǎŜ 

3. ! ǎŜƎŞŘŜǎȊƪǀȊǀƪ ƪƛǾłƭŀǎȊǘłǎŀΣ ǘŜǊǾŜȊŞǎŜ 
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aƛƴŘƘłǊƻƳ ǘŜǊǸƭŜǘŜƴ ƭŜƘŜǘǃǎŞƎ ƴȅƝƭƛƪ ŀ Ƨƻōō ŜƭƧłǊłǎƻƪ Şǎ ǘŜǊłǇƛłƪ ƪƛŘƻƭƎƻȊłǎłǊŀΦ ! DƻŜǘƘŜ 

Dŀƛǘ [ŀō ƭŞǘǊŜƘƻȊłǎłǾŀƭ Şǎ ƳǼƪǀŘǘŜǘŞǎŞǾŜƭ ŀȊ Ǿƻƭǘ ŀ ŎŞƭΣ ƘƻƎȅ ŜōōŜƴ ŀ Ŧƻƴǘƻǎ Ƴǳƴƪłōŀƴ ŀ ƴƻǊƳłƭƛǎǘƽƭ 

ŜƭǘŞǊǃ ƳƻȊƎłǎŦŜƧƭǃŘŞǎ ŜǎŜǘŞƴ ǘǳŘƧǳƴƪ ǎŜƎƝǘŜƴƛΦ 9ƘƘŜȊ ƘŀǘŞƪƻƴȅ Şǎ Ǉƻƴǘƻǎ ƳŞǊŞǎƛ ŜƭƧłǊłǎǘ ƛƎȅŜƪŜȊǘŜƳ 

kidolgozni. 

Az ŜƭǊŜƴŘŜȊŞǎ ŀƭƪƻǘƽǊŞǎȊŜƛ ƪŀƳŜǊłƪΣ melyek ƪǸƭǀƴςƪǸƭǀƴ A/D konvertereken Şǎ ƪǸƭǀƴςƪǸƭǀƴ 

ŦƛǊŜǿŀǊŜ ƪłǊǘȅłƪƻƴΣ ǾŀƭŀƳƛƴǘ ƪǸƭǀƴςƪǸƭǀƴ t/L ǎƝƴŜƪŜƴ ƪŜǊŜǎȊǘǸƭ ŎǎŀǘƭŀƪƻȊƴŀƪ ŀ ƪǀȊǇƻƴǘƛ 

ǎȊłƳƝǘƽƎŞǇƘŜȊ Şǎ ƻƴƴŀƴ ŀȊ ŀŘŀǘŦŜƭŘolƎƻȊłǎǘ ǾŞƎȊǃ ǎȊłƳƝǘƽƎŞǇƘŜȊ. 

A ƳƻȊƎłǎƭŀōƻǊ ŀ megadott ŜƭǊŜƴŘŜȊŞǎōŜƴ ƴŞƎȅ ǾƛŘŜƻƪŀƳŜǊłǘ Şǎ ŜƎȅ ƪǀȊǇƻƴǘƛ ǎȊłƳƝǘƽƎŞǇŜǘ 

tartalmaz. 

 A ƪŀƭƛōǊłƭłǎ ŜƭƧłǊłǎa ǎƻǊłƴ ƪŀƭƛōǊłƭƽ ǘŜǎǘŜǘ ƘŀǎȊƴłƭƻƪΦ ! ǘŜǎǘ ǀǎǎȊŜƪǀǘǃ ǎȊŀƪŀǎȊƻƪōƽƭΣ Şǎ 

ƪƛǘǸƴǘŜǘŜǘǘ ŜƎȅǎŞƎŜƪōǃƭΣ ǵƴΦ ƪŀƭƛōǊłƭƽ Ǉƻƴǘƻƪōƽƭ łƭƭΦ ! ǾƛȊǎƎłƭŀǘƛ ƻōƧŜƪǘǳƳ ƳŜƎƧŜƭǀƭŞǎŞǊŜ markereket 

alkalmaztam, melyek ŀƪǘƝǾŀƪΣ ƛƭƭΦ ǇŀǎǎȊƝǾŀƪ, ŀǘǘƽƭ ŦǸƎƎǃŜƴΣ ƘƻƎȅ ǊŜƴŘŜƭƪŜȊƴŜƪςŜ ǎŀƧłǘ ŦŞƴȅŦƻǊǊłǎǎŀƭ. A 

ǇŀǎǎȊƝǾ ƳŀǊƪŜǊŜƪ ŜǎŜǘŞƴ [95ςōǃƭ ŞǇƝǘŜǘǘΣ ŀ ŦŞƴȅŦƻǊǊłǎƻƪŀǘ ƳŜƎƘŀǘłǊƻȊƻǘǘ ŘǃƭŞǎǎȊǀƎōŜƴ ǘŀǊǘŀƭƳŀȊƽΣ ŀ 

ƪŀƳŜǊłƪ ƻōƧŜƪǘƝǾŜ ŦǀƭŞ ǎȊŜǊŜƭƘŜǘǃ ƪƛǎ ƘǃǘŜǊƳŜƭŞǎǼ ǊŜŦƭŜƪǘƻǊǘ ŀƭƪŀƭƳŀȊǘŀƳ. 

! ǘŜǎǘƳƻŘŜƭƭ ƭŞƴȅŜƎŜΣ ƘƻƎȅ ƳƛƴŞƭ Ƨƻōōŀƴ ƪǀȊŜƭƝǘǎŜ ŀȊ ƝȊǸƭŜǘƛ ŦŜƭǎȊƝƴŜƪ ƘŜƭȅŞǘΦ 9ȊŞǊǘ ǵƎȅ 

ŀƭŀƪƝǘƻǘǘŀƳ kiΣ ƘƻƎȅ ƘłǊƻƳ ƛǊłƴȅōƽƭ ƘŜƭȅŜȊǘŜƳ ŦŜƭ ŜƎȅŜǘƭŜƴ ŀƴŀǘƽƳƛŀi ƝȊǸƭŜǘ ƪǀǊŞ ƳŀǊƪŜreket. A 

ǎȊƻŦǘǾŜǊ ŜȊŜƪ łǘƭŀƎłǾŀƭ ǎȊłƳƻƭΣ ŀȊ ŀƴŀǘƽƳƛŀƛ ƪŞǇƭŜǘ ǾƛǊǘǳłƭƛǎ ƪǀȊŞǇǇƻƴǘƧłǘΣ ŀ ƳƻȊƎłǎ ǘŜƴƎŜƭȅŞǘ ƪŜǊŜǎǾŜΦ 

A modell ŜƘƘŜȊ ŀ ǇǊƻƎǊŀƳ łƭǘŀƭ ƳŜƎŜƴƎŜŘŜǘǘ ƳƽŘƻƴ ƪŜǊǸƭ ƳƽŘƻǎƝǘłǎǊŀΣ ǵƎȅΣ ƘƻƎȅ ƳƛƴŘŜƴ 

ƳƻȊƎłǎǎȊŜƎƳŜƴǎ ƳŞǊŜǘŞǘ ƭŜƝǊƽΣ Şǎ ŀ ǎȊŜƎƳŜƴǎ ǊŞǎȊǘǀƳŜƎƪǀȊŞǇǇƻƴǘƧłōƽƭ ŀ ƳŞǊǘ Şǎ ƳŜƎŀŘƻǘǘ 

ŀƴǘǊƻǇƻƳŜǘǊƛŀƛ ŀŘŀǘƻƪ ŀƭŀǇƧłƴ ǎȊłƳƻƭƘŀǘƽ ŞǊǘŞƪŜƪƪŜƭ ƪƛŜƎŞǎȊǸƭǾŜ ƪŜǊǸƭƧǀƴ ƳŜƎƘŀǘłǊƻȊłǎǊŀΦ 

 Az adat feldolgƻȊłǎłǘ ǎŜƎƝǘǃ ŜƭƧłǊłǎ ƭŞǇŞǎŜƛ ŀ ƪǀǾŜǘƪŜȊǃƪΥ ŀȊ ŀŘŀǘōŜƻƭǾŀǎłǎ ŀȊ !t!{ łƭǘŀƭ 

ōƛȊǘƻǎƝǘƻǘǘ a{ 9ȄŎŜƭ ŦƛƭŜςok ƳŀƪǊƽǾŀƭ ǘǀǊǘŞƴǃ ōŜƻƭǾŀǎłǎŀΣ ŀȊ łǘƪƽŘƻƭłǎƻƪ, (melyek ŀȊ ŀŘŀǘƻƪ ŜƭŜƳȊŞǎŞǘ 

ƳŜƎƪǀƴƴȅƝǘǃ ƪƽŘƻƭłǎƻƪΣ Şǎ ŜƭǾŞƎȊŞǎǸƪ az SPSS 19 program ǎŜƎƝǘǎŞƎŞǾŜƭ ǘǀǊǘŞƴƛƪύΣ ŀ ƘŜƭȅȊŜǘŦǸƎƎǾŞƴȅŜƪ 

ƭƻƪłƭƛǎ ǎȊŞƭǎǃŞǊǘŞƪŞƴŜƪ ƳŜƎƘŀǘłǊƻȊłǎŀ ŀȊ ŜƎȅƳłǎǘ ƪǀǾŜǘǃ ŀŘŀǘƻƪ ƪǸƭǀƴōǎŞƎŞƴŜƪ ǎŜƎƝǘǎŞƎŞǾŜƭΣ ƳŀƧŘ 

ŀȊ ŜǊŜŘŜǘƛ ƘŜƭȅȊŜǘŦǸƎƎǾŞƴȅ ǎǘŀǘƛǎȊǘƛƪŀƛ ƧŜƭƭŜƳȊŞǎŜ ŀ ƳŜƎƘŀǘłǊƻȊƻǘǘ ƭƻƪłƭƛǎ ǎȊŞƭǎǃŞǊǘŞƪŜƪ ς valamint a 

ƳŜƎƘŀǘłǊƻȊƻǘǘ ƭƻƪłƭƛǎ ǎȊŞƭǎǃŞǊǘŞƪŜƪ ŀdatpont ǘłǾƻƭǎłƎłƴŀƪ ǎŜƎƝǘǎŞƎŞǾŜƭΣ ƛƭƭΦ ƳƛƴŘŜȊŜƪ ŜƭŜƳȊŞǎŜ 

ǎǘŀǘƛǎȊǘƛƪŀƛ ƳƽŘǎȊŜǊŜƪ ƘŀǎȊƴłƭŀǘłǾŀƭ. 

!Ȋ ƝƎȅ ƴȅŜǊǘ ŀŘŀǘƻƪ ŀƭƪŀƭƳŀǎŀƪ ŀǊǊŀΣ ƘƻƎȅ ŀ ǘŜǎǘƳƻŘŜƭƭ łƭǘŀƭ ƳŜƎƘŀǘłǊƻȊƻǘǘ ƳƽŘƻƴ ŀ ǾƛȊǎƎłƭǘ 

ǘŜǎǘǇƻƴǘƻƪ Şǎ ŀ ƳŜƎƘŀǘłǊƻȊƻǘǘ ǎȊŜƎƳŜƴǎŜƪ ƘŜƭȅȊŜǘŜ ŀƭŀǇƧłƴ az adott pƻƴǘ ƘŜƭȅȊŜǘŞǘΣ ǎŜōŜǎǎŞƎŞǘ Şǎ 

ŘƛƴŀƳƛƪłƧłǘ όŀ Ǉƛƭƭŀƴŀǘƴyi gȅƻǊǎǳƭłǎǘύ ǘǳŘƧǳƪ ƳŜƎƘŀǘłǊƻȊƴƛΣ ǾŀƭŀƳƛƴǘ ƛƴŦƻǊƳłŎƛƽǘ ƴȅŜǊƘŜǘǸƴƪ ŀȊ 

ƝȊǸƭŜǘŜƪ ƳƻȊƎłǎłƴŀƪ ǎȊǀƎǘŜǊƧŜŘŜƭƳŞǊǃƭ ƳƛƴŘƘłǊƻƳ ǘŞǊƛǊłƴȅōŀƴΦ 9ȊŜƴ ƳŞǊŞǎŜƪ ƴŀƎȅ ŜƭǃƴȅŜΣ ƘƻƎȅ ŀƪǘƝǾ 

ƳƻȊƎłǎ ƪǀȊōŜƴ ǾŞƎŜȊƘŜǘƧǸƪ ƳŞǊŞǎŜƛƴket, ƝƎȅ ŜȊȊŜƭ ŀȊ ƻǊǾƻǎƻƪ ƳǳƴƪłƧłǘ ƴŀƎȅōŀƴ ǎŜƎƝǘƘŜǘƧǸƪΦ  
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Abstract 

The purpose of the system presented in this paper is to perform different biomechanical 

measurements among persons with special needs or malformations, as well as implementing special 

engineering arrangements and procedures, especially biomechanical motion tests, during which 

orthoses, prostheses and implants applied in health care will be developed and tested with the help of 

Ariel Performance Analysis System (APAS), a video-based, computer-controlled motion-analysis 

software acting on optical principle. To achieve the above objectives, I have made the following 

modifications to the arrangement - and method - of Ariel Performance Analysis System (APAS) 

developed by the American Ariel Dynamics Inc.: 

1. Automatic camera management: synchronous usage of four or more online cameras, 

2. development of the measurement environment: determining the accurate position of the 
cameras to ensure better calibration, 

3. development of calibration solids, 

4. development of illumination for automatic marker-recognition, 

5. production of markers suitable for automatic recognition, 

6. development of markers for our subjects with special needs, 

7. development of environment safety for disabled persons, 

8. composition of modified marker sets for full-body measurement model, 

9. design of database and mathematical process for calculation of parameters of physical body-
model, 

10. elaboration of subject data records, 

11. compatibility design of the system environment, 

12. retrieval of data from measurement environment and design of statistical data processing. 

Thanks to these changes, the motion tests can be performed quickly, simply and painlessly. Thus, the 

execution of the investigation does not cause either physical or psychological stress to the subject. 

However, the medical methods are on the one hand expensive and therefore their application is to be 

considered, on the other hand the methods are static and therefore they cannot provide data during 

motion. That is the reason why we use the optical tracking method. This can help the doctor in three 

areas: 

1. Determination of diagnosis, 

2. Selection of the therapy and analysis of the therapeutic efficiency, 

3. Selection and design of aids. 
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It will be possible in all three areas to develop better procedures and therapies. The goal of the 

creation and operation of the Goethe Gait Lab was to help this important work in case of abnormal motion 

development. In order to do this, I tried to develop an efficient and accurate measurement procedure.  

The components of the arrangement are cameras, which are connected to the central computer 

one-by-one through A/D converters, through FireWire cards and via PCI bus, and from there further to 

the computer performing data processing. 

The motion laboratory in the specified layout comprises four video cameras and a central 

computer. 

During the calibration procedure I use a calibration solid. The solid consists of connecting 

sections and special units, so-called calibration points. To indicate the test object, I used markers that 

are either active or passive, depending on whether they have their own light source. In the case of 

passive markers, I used low temperature emission illuminations mounted over the camera lenses, built 

from LED light sources placed in specific angular offset. 

The main purpose of the physical body-model is to approximate the location of the joint 

surfaces. Therefore, I designed it by placing the markers in three directions around a single anatomical 

joint. The software calculates with the average of these, in search of the virtual centre of anatomical 

structures, the motion axis. To do so, the model is modified within the limits permitted by the software 

in a way that it is determined with the additional values calculated from the data describing the size of 

every motion segment as well as from the measured and specified anthropometric data obtained from 

the partial centre of mass of the segments. 

The steps to help the processing of data processing are the following:  data acquisition, from MS 

Excel files using macros provided by APAS,  transcoding, (which facilitate data analysis and is carried 

out by SPSS 19 software), the determination of local extrema of the position functions using the 

differences between successive data, then the statistical characterization of the original position 

function with the determined local extrema ς as well as with the data point distances of the 

determined extrema and the analysis of all these using statistical methods. 

Such data are feasible to determine the position, velocity and dynamics (current acceleration) 

of the specified point, based on the position of the examined body points and the specified segments, 

as well as to obtain information about the angle range of joint motion in all three space directions. The 

great advantage of these measurements is that we can perform our measurements during active 

motion, so we can significantly help the job of doctors. 

 

 

 

http://dictzone.com/angol-magyar-szotar/from%20there
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1. Probl®mafelvet®s 

!ōōŀƴ ŀ ǎȊŜǊŜƴŎǎŞǎ ƘŜƭȅȊŜǘōŜƴ ǾŀƎȅǳƴƪΣ ƘƻƎȅ ǵƧ ƪƻǊ ƘŀƧƴŀƭłƴ ŞƭƘŜǘǸƴƪΦ 9Ȋ ŀ ƪƻǊǎȊŀƪ ǎȊłƳƻǎ 

ǾłƭǘƻȊłǎǘ ƘƻȊ ƳƛƴŘ ŀ ƴŀƎȅǾƛƭłƎōŀƴΣ ƳƛƴŘ ǎȊǼƪŜōō ƪǀǊƴȅŜȊŜǘǸƴƪōŜƴΦ 9ȊŜƴ ǾłƭǘƻȊłǎƻƪ ŀȊ ŞƭŜǘ ǎȊłƳƻǎ 

ǘŜǊǸƭŜǘŞƴ ƳŜƎƳǳǘŀǘƪƻȊƴŀƪΣ ŀȊƻƴōŀƴ ƧŜƭŜƴ ŘƻƭƎƻȊŀǘ ǎȊŜƳǇƻƴǘƧłōƽƭ ŀȊ ŜƎŞǎȊǎŞƎǸƎȅōŜƴ ǘŀǇŀǎȊǘŀƭƘŀǘƽ 

ǾłƭǘƻȊłǎƻƪ ŀ ƭŜƎŦƻƴǘƻǎŀōōŀƪΦ !Ȋ ŜƎŞǎȊǎŞƎǸƎȅ ƳƛƴŘ ŀ ǾƛƭłƎōŀƴΣ ƳƛƴŘ ƘŀȊłƴƪōŀƴ ƧŜƭŜƴǘǃǎ łǘŀƭŀƪǳƭłǎƻƴ 

ƳŜƎȅ ƪŜǊŜǎȊǘǸƭΦ  

9Ȋ ŀȊ łǘŀƭŀƪǳƭłǎ ŀ ƎŀȊŘŀǎłƎƛ ƪŞǊŘŞǎŜƪŜǘ ŞǇǇŜƴ ǵƎȅ ŞǊƛƴǘƛΣ Ƴƛƴǘ ŀ ƎȅƽƎȅƝǘłǎ ƳƽŘǎȊŜǊǘŀƴłǘΣ 

ŜǎȊƪǀȊŜƛǘΣ ǾŀƎȅ ŀȊǘ ŀȊ ŜƳōŜǊŎǎƻǇƻǊǘƻǘΣ ŀƳŜƭȅ ǇłŎƛŜƴǎƪŞƴǘ ƧŜƭŜƴƛƪ ƳŜƎ ŜōōŜƴ ŀ ǎȊŦŞǊłōŀƴΦ ;ǇǇŜƴ ŜȊŞǊǘ 

ƴŀƎȅƻƴ ƧŜƭŜƴǘǃǎ ǇǊƻōƭŞƳŀ ŀ ǾłƭǘƻȊłǎƻƪ ŦŜƭǘŞǊƪŞǇŜȊŞǎŜΣ ŜƎȅŜǎ ŦŜƭŀŘŀǘƻƪ ǵƧǊŀƎƻƴŘƻƭłǎŀΣ ǵƧ ƳƽŘǎȊŜǊŜƪΣ 

ŜƭƧłǊłǎƻƪ Şǎ ŜǎȊƪǀȊǀƪ ŦŜƧƭŜǎȊǘŞǎŜΣ ƳŜƭȅŜƪŜǘ ŀ ƳŜƎǾłƭǘƻȊƻǘǘ ƪǀǊǸƭƳŞƴȅŜƪƘŜȊ ǘǳŘǳƴƪ ƛƎŀȊƝǘŀƴƛΦ 

9Ǝȅ ŜƎŞǎȊǎŞƎǸƎȅƛ ƳŞǊƴǀƪ ǎȊłƳłǊŀ ƪǸƭǀƴǀǎŜƴ ƛȊƎŀƭƳŀǎ ŀ ŦŜƭŀŘŀǘΣ Ƙŀ ŜƎȅ ƳŜƎƭŞǾǃ ǘłǊǎŀŘŀƭƳƛ 

ƛƎŞƴȅ łƭǘŀƭ ŞƭŜǘǊŜ ƘƝǾƻǘǘ αƪŞǊŘŞǎǊŜέ ŜƎȅ ŜǎȊƪǀȊΣ ŜƎȅ ƭŜƘŜǘǎŞƎŜǎ ǾƛȊǎƎłƭŀǘƛ ƳƽŘǎȊŜǊ ŦŜƧƭŜǎȊǘŞǎŞǾŜƭΣ 

ǘƻǾłōōgondƻƭłǎłǾŀƭ ǎŜƎƝǘƘŜǘƛ ŀ ƎȅƽƎȅƝǘƽƪ όƻǊǾƻǎƻƪΣ ǘŜǊŀǇŜǳǘłƪ) ƳǳƴƪłƧłǘ, Şǎ ƝƎȅ ƪǀȊǾŜǘŜǘǘ ǊŞǎȊŜ ƭŜƘŜǘ 

ŀ ǇłŎƛŜƴǎŜƪ ŞƭŜǘƳƛƴǃǎŞƎŞƴŜƪ ƧŀǾƝǘłǎłōŀƴΦ 

WŜƭŜƴ ŘƻƭƎƻȊŀǘ ŀ ƎȅƽƎȅƝǘłǎ ŜƎȅ ƴŀƎȅƻƴ ƪƛǎ ǎȊŜƭŜǘŞǘ ǾŜǎȊƛ ƎƽǊŎǎǃ ŀƭłΥ ŀȊ ŜƳōŜǊƛ ƳƻȊƎłǎ ǾƛȊǎƎłƭŀǘłǘΦ 

¢ŜǊƳŞǎȊŜǘŜǎŜƴ ŀȊ ŜƳōŜǊƛ ƳƻȊƎłǎ ŜƭŜƳȊŞǎŞƴŜƪΣ ƻǊǾƻǎƛ ǾƛȊǎƎłƭŀǘłƴŀƪ ƧŜƭŜƴƭŜƎ ƛǎ ǎȊłƳƻǎ ŜƭŜƳŜ ŜƭŞǊƘŜǘǃ 

ƘŀȊłƴƪōŀƴΣ ƘƛǎȊŜƴ ƳƛƴŘ ŀ ŦǃǾłǊƻǎōŀƴ, ƳƛƴŘ ǾƛŘŞƪŜƴ ƳǼƪǀŘƴŜƪ ƻǊǘƻǇŞŘƛŀƛ ƻǎȊǘłƭȅƻƪΣ ahol ezeket a 

ōŜǘŜƎŜƪŜǘ ŜƭƭłǘƧłƪΦ 

±ƛȊǎƎłƭŀǘǳƪ ǎƻǊłƴ ǎȊłƳƻǎ ŜǎȊƪǀȊǘ ōŜ ǘǳŘ ǾŜǘƴƛ ŀȊ ƻǊǾƻǎΥ  

× mŜƎǘŜƪƛƴǘŞǎ, 

× mŀƴǳłƭƛǎ ǾƛȊǎƎłƭŀǘ, 

× kŞǇŀƭƪƻǘƽ ŜƭƧłǊłǎƻƪ 

ï rǀƴǘƎŜƴ, 

ï /¢ ό/ƻƳǇǳǘŜǊ ǘƻƳƻƎǊłŦƛŀύ, 

ï awL όałƎƴŜǎŜǎ ǊŜȊƻƴŀƴŎƛŀύ, 

ï t9¢ όǇƻȊƛǘǊƻƴ ŜƳƛǎǎȊƛƽǎ ǘƻƳƻƎǊłŦƛŀύ, 

ï SPECT (single photon emission computer tomography). 

 

9ȊŜƴ ǾƛȊǎƎłƭŀǘƻƪ ŀȊƻƴōŀƴ ōƛȊƻƴȅƻǎ ŞǊǘŜƭŜƳōŜƴ ƪƻǊƭłǘƻȊƻǘǘŀƪΦ 9ƎȅǊŞǎȊǘ ŀ Ƴŀƴǳłƭƛǎ ǾƛȊǎƎłƭŀǘƻƪ 

Ŏǎŀƪ ōƛȊƻƴȅƻǎ ƛƴŦƻǊƳłŎƛƽǘ ŀŘƘŀǘƴŀƪΣ ƘƛǎȊŜƴ ƘŀǘłǊǘ ǎȊŀō ŀȊ ƻǊǾƻǎ ŞǊȊŞƪǎȊŜǊǾŜƛƴŜƪ ŀƭƪŀƭƳŀȊłǎŀ όǇƭΦ ŜƎȅ 

ǘǀǊŞǎ ƴŜƳ ƳƛƴŘŜƴ ŜǎŜǘōŜƴ ŘƛŀƎƴƻǎȊǘƛȊłƭƘŀǘƽ ǎȊŀōŀŘ ǎȊŜƳƳŜƭύΣ Şǎ ƪŜƭƭǃ ƎȅŀƪƻǊƭŀǘΣ ǘŀǇŀǎȊǘŀƭŀǘ ƛǎ 

ǎȊǸƪǎŞƎŜǎΣ ŀƳŜƭȅ ŀȊƻƴōŀƴ ǘŀƭłƴ ŀǊłƴȅƻǎ ŀ ǎȊŀƪƳłōŀƴ Ŝƭǘǀƭǘǀǘǘ ŞǾŜƪ ǎȊłƳłǾŀƭΦ ałǎǊŞǎȊǘ ŀȊ ƻǊǾƻǎƛ 

ƪŞǇŀƭƪƻǘƽ ǊŜƴŘǎȊŜǊŜƪ ς ōłǊ ŀȊ ŜƳōŜǊƛ ǘŜǎǘ ƳŞƭȅŜōō ǊŞǘŜƎŜƛǊǃƭ ƛǎ ƛƴŦƻǊƳłŎƛƽǘ ǎȊƻƭƎłƭǘŀǘƴŀk ς minden 
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ŜǎŜǘōŜƴ ƪǀƭǘǎŞƎŜǎ Şǎ ƛŘǃƛƎŞƴȅŜǎ ǾƛȊǎƎłƭŀǘƻƪŀǘ ƛƎŞƴȅŜƭƴŜƪΣ ƳŜƭȅŜƪ ǎƻƪǎȊƻǊ ŀ ǎȊŜǊǾŜȊŜǘŜǘ ƛǎ ƧŜƭŜƴǘǃǎŜƴ 

megterhelhetik. Cƻƴǘƻǎ ƘłǘǊłƴȅǳƪ ǘƻǾłōōłΣ ƘƻƎȅ ǎǘŀǘƛƪǳǎ ƪŞǇŜǘ ǎȊƻƭƎłƭǘŀǘƴŀƪΣ ƴŜƳ ƪŞǇŜǎŜƪ ŀ ƳƻȊƎłǎ 

ƪǀǾŜǘŞǎŞǊŜ (1Φ ǘłōƭłȊŀǘ). 

aŜƎƴŜǾŜȊŞǎ Ŝƭǃƴȅ ƘłǘǊłƴȅ h9t łǊ  ǊŜƴŘŜƭǃƛ łǊ 

ƳŜƎǘŜƪƛƴǘŞǎ ƻƭŎǎƽΣ ƎȅƻǊǎ ǘŀǇŀǎȊǘŀƭŀǘ ǎȊǸƪǎŞƎŜǎ ƘƻȊȊł 749 15000 

Ƴŀƴǳłƭƛǎ ǾƛȊǎƎłƭŀǘ ƻƭŎǎƽΣ ŜƎȅǎȊŜǊǼ ǘŀǇŀǎȊǘŀƭŀǘ ǎȊǸƪǎŞƎŜǎ ƘƻȊȊł 749 15ς20000 

ǊǀƴǘƎŜƴ ƻōƧŜƪǘƝǾΣ ƎȅƻǊǎ ǎǳƎłǊǘŜǊƘŜƭŞǎǘ ƧŜƭŜƴǘΣ 

 łǊƴȅŞƪƻǘ ƪŞǎȊƝǘ 

statikus 

1087 8000 

CT Ƨƽ ŦŜƭōƻƴǘłǎǵ 

ƪŞǇŀƭƪƻǘłǎ 

ǎȊŜƭŜǘŜƪŜǘ ƪŞǎȊƝǘ 

ǎǳƎłǊǘŜǊƘŜƭŞǎ 

statikus 

10137 45000 

MRI ƳłƎƴŜǎŜǎ ŜƭǾǼΣ ƴƛƴŎǎ 

ǎǳƎłǊǘŜǊƘŜƭŞǎ 

teljes testre is 

alkalmas 

ƭŀǎǎǵΣ ŘǊłƎŀΣ 

statikus 

30889 

pont 

55000 

SPECT ǊŞǎȊƭŜǘƎŀȊŘŀƎŀōō statikus,  10657  

PET rŞǎȊƭŜǘ ƎŀȊŘŀƎ, 

folyamatok ƪǀǾŜǘŞǎŜ 

ƪƻƴǘǊŀǎȊǘŀƴȅŀƎ ŀƭƪŀƭƳŀȊłǎŀΣ 

statikus 

0  

 

 1Φ ǘłōƭłȊŀǘ ! ƪŞǇŀƭƪƻǘƽ ŜƭƧłǊłǎƻƪ ŜƭǃƴȅŜƛ Şǎ ƘłǘǊłƴȅŀƛ 

Ugyanakkor teƪƛƴǘŜǘōŜ ƪŜƭƭ ǾŜƴƴǸƴƪΣ ƘƻƎȅ ŀ ǇłŎƛŜƴǎŜƪ ŜƎȅ ƧŜƭŜƴǘǃǎ ǎȊłȊŀƭŞƪŀ ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅǼΦ 

[4]. 9Ȋ ƴŜƳ Ŏǎŀƪ ƳƻȊƎłǎǳƪ łƭƭŀǇƻǘłōŀƴΣ ƘŀƴŜƳ ƳŜƴǘłƭƛǎ ƪŞǇŜǎǎŞƎŜƛkben is sokszor megmutatkozik, 

tŜƘłǘ ƴŀƎȅƻƴ ŜƭǘŞǊǃ ƪŞǇŜǎǎŞƎǼΣ ŦŜƧƭŜǘǘǎŞƎǼ ǇłŎƛŜƴǎǘ ƪŜƭƭ ŜƭƭłǘƴƛΦ 9Ȋ ŀ ǘŞƴȅ ƪǸƭǀƴǀǎŜƴ ŀ ƎȅŜǊƳŜƪŜƪ 

ŜǎŜǘŞōŜƴ ƪǊƛǘƛƪǳǎΣ ƳŜǊǘ ŀȊ ǃ ǊŜƘŀōƛƭƛǘłŎƛƽƧǳƪōŀƴΣ ƘŀōƛƭƛǘłŎƛƽƧǳƪōŀƴ ŀ ƘŀǘŞƪƻƴȅǎłƎƻǘ ƳŞƎ ƛƴƪłōō 

ŦƛƎȅŜƭŜƳōŜ ƪŜƭƭ ǾŜƴƴƛΣ ŞƭŜǘƳƛƴǃǎŞƎǸƪǊŜ ƪǸƭǀƴǀǎŜƴ ǘŜƪƛƴǘŜǘǘŜƭ ƪŜƭƭ ƭŜƴƴƛ [4,5]. 

9ȊŞǊǘ fontosnak tartottamΣ ƘƻƎȅ ŀ ƳŀƎȅŀǊƻǊǎȊłƎƛ Şǎ ƴŜƳȊŜǘƪǀȊƛ ǾƛǎȊƻƴȅƻƪŀǘ ŦƛƎȅŜƭŜƳōŜ ǾŞǾŜ 

ŜƎȅ ƻƭȅŀƴ ŜƭƧłǊłǎǘ Şǎ ƳŞǊŞǎƛ ŜƭǊŜƴŘŜȊŞǎǘ ƘƻȊȊƻƴ ƭŞǘǊŜΣ ƳŜƭȅ ƪŜƭƭǃŜƴ ƴŀƎȅǎȊłƳǵ ŀŘŀǘƻǘ ǎȊƻƭƎłƭǘŀǘ 

όƘŀǎƻƴƭƽŀƴ ŀ ƪŞǇŀƭƪƻǘƽ ŜƭƧłǊłǎƻƪƘƻȊύ ŀ ǾƛȊǎƎłƭǘ ǎȊŜƳŞƭȅŜƪ łƭƭŀǇƻǘłǊƽƭΦ !Ȋ ƝƎȅ ƴȅŜǊǘ ŜǊŜŘƳŞƴȅŜƪƴŜƪ 

ƪǾŀƴǘƛǘŀǘƝǾŀƴ Şǎ ƪǾŀƭƝǘŀǘƝǾŜƴ ŜƎȅŀǊłƴǘ ƪƛŞǊǘŞƪŜƭƘŜǘǃƪƴŜƪ ƪŜƭƭ ƭŜƴƴƛǸƪΣ ǾŀƭŀƳƛƴǘ ŀ ǎǘŀǘƛǎȊǘƛƪŀƛ ŀƴŀƭƝȊƛǎ 

ǎȊŀōłƭȅŀƛƴŀƪ ƛǎ ƳŜƎ ƪŜƭƭ ŦŜƭŜƭƴƛǸƪΦ ¦ƎȅŀƴŀƪƪƻǊ ƴŜƳ ǎȊŀōŀŘ ŜƭŦŜƭŜƧǘŜƴƛΣ ƘƻƎȅ ŀ ǾƛȊǎƎłƭŀǘƛ ŎǎƻǇƻǊǘ 

ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅǼΣ ŀȊŀȊ ŀ ƴƻǊƳłƭƛǎǘƽƭ ŜƭǘŞǊǃ ŦŜƧƭǃŘŞǎǼ ǎȊŜƳŞƭȅŜƪ ǎȊłƳłǊŀ ƛǎ ƪƛǾƛǘŜƭŜȊƘŜǘǃΣ ōƛȊǘƻƴǎłƎƻǎ ς 

Şǎ ƴŜƳ ǳǘƻƭǎƽ ǎƻǊōŀƴΗ ς ŦłƧŘŀƭƻƳƳŜƴǘŜǎΣ ƴƻƴςƛƴǾŀȊƝǾ ǾƛȊǎƎłƭŀǘƛ ŜƭƧłǊłǎǊŀ Ǿŀƴ ǎȊǸƪǎŞƎ ώ9, 59]. 
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YǳǘŀǘƽŎǎƻǇƻǊǘƻƳ ǾłƭŀǎȊǘłǎŀ ŜȊŜƴ ǘŞƴȅŜȊǃƪ Ƴƛŀǘǘ ŜǎŜǘǘ ŀ 

ōƛƻƳŜŎƘŀƴƛƪŀƛ ƳƻȊƎłǎǾƛȊǎƎłƭŀǘǊŀΦ 

9ȊȊŜƭ ŀ ƳƽŘǎȊŜǊǊŜƭ ǳƎȅŀƴƛǎ ŀ ǘŜƭƧŜǎ ǘŜǎǘ ƳŜƎŦƛƎȅŜƭƘŜǘǃΣ ŀ ƳƻȊƎłǎ ƛŘǃōŜƴ Şǎ ǘŞǊōŜƴ Ƨƽƭ ƪǀǾŜǘƘŜǘǃǾŞ Ǿłlik. 

9Ȋ ŀ ŦŀƧǘŀ ǾƛȊǎƎłƭŀǘ ŀ ŦŜƴǘŜōō ǘłƳŀǎȊǘƻǘǘ ƛƎŞƴȅŜƪŜǘ Ƨƽƭ ƪƛŜƭŞƎƝǘƛΥ 

× fłƧŘŀƭƻƳƳŜƴǘŜǎ, 

× eƎȅǎȊŜǊǼ ŀ ǇłŎƛŜƴǎ ǎȊłƳłǊŀΣ ŜȊŞǊǘ ŀ ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅǼ ŎǎƻǇƻǊǘƻƪŀǘ ƛǎ ƪƛǎȊƻƭƎłƭƧŀ, 

× gyors,  

× pontos, 

× oƭŎǎƽ, 

× mƻōƛƭƛȊłƭƘŀǘƽ, 

× jƽ ŀŘŀǘƻƪŀǘ ǎȊƻƭƎłƭǘŀǘƽ, 

× 3 Dςǎ ŀŘŀǘǎȊƻƭƎłƭǘŀǘłǎ, 

× ǀǎǎȊŜƘŀǎƻƴƭƝǘłǎƻƪ ŜƭƪŞǎȊƝǘŞǎŞǊŜ ƪŞǇŜǎ. 

A ƪƛŀƭŀƪƝǘƻǘǘ ŜǎȊƪǀȊŦŜƧƭŜǎȊǘŞǎƛ ƛǊłƴƴȅŀƭ Şǎ ŀȊ ǵƧ ŜƭƳŞƭŜǘƛ ƛǊłƴȅƻƪ ǘŜǊǾŜȊŞǎŞǾŜƭ Şǎ ƪƛǾƛǘŜƭŜȊŞǎŞǾŜƭ ŀȊ 

ŀƭłōōƛ ƪŞǊŘŞǎŜƪǊŜ ƪŜǊŜǎǘŜƳ ŀ ǾłƭŀǎȊǘΥ 

1. IƻƎȅŀƴ ǘŞǊƪŞǇŜȊƘŜǘǃ ŦŜƭ ŀȊ ŜƳōŜǊƛ ƳƻȊƎłǎΚ 

2. aƛƭȅŜƴ ŜƎȅǎȊŜǊǼ ƳƻȊƎłǎŦƻǊƳłƪ ǾƛȊǎƎłƭƘŀǘƽŀƪ ƘŀǘŞƪƻƴȅŀƴΚ 

3. ! ƳƻȊƎłǎ ǾƛȊǎƎłƭŀǘłƘƻȊ ƳƛƭȅŜƴ ǎǇŜŎƛłƭƛǎ ŜǎȊƪǀȊǀƪǊŜ Ǿŀƴ ǎȊǸƪǎŞƎΚ 

4. aŜƭȅŜƪ ŀȊƻƪ ŀ ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅŜƪΣ ŀƳŜƭȅŜƪ ŀ ƳƻȊƎłǎ ǾƛȊǎƎłƭŀǘłǘ 

ƳŜƎƴŜƘŜȊƝǘƘŜǘƛƪΚ 

5. IƻƎȅŀƴ ǘŜƘŜǘǃ ŜȊ ŀ ŦŀƧǘŀ ǾƛȊǎƎłƭŀǘ ǇƻƴǘƻǎŀōōłΚ 

6. aƛƭȅŜƴ ƳƽŘƻǎƝǘłǎƻƪŀǘ ƪŜƭƭŜƴŜ ŀƭƪŀƭƳŀȊƴƛ ŀ ǇłŎƛŜƴǎŜƪ ƪŞƴȅŜƭƳŜ 

όŦłƧŘŀƭƻƳƳŜƴǘŜǎǎŞƎ Şǎ ƳƛƴƛƳłƭƛǎ ŜǎȊƪǀȊƛƎŞƴȅύ Şǎ ŀȊ ŜƎȅǎȊŜǊǼ ƪŜȊŜƭƘŜǘǃǎŞƎ 

ŞǊŘŜƪŞōŜƴΚ 

7. IƻƎȅŀƴ ƘŀǎȊƴłƭƘŀǘƽŀƪ ŦŜƭ ŀȊ ƝƎȅ ŜƭŞǊǘ ŜǊŜŘƳŞƴȅŜƪ ŀ ƎȅŀƪƻǊƭŀǘōŀƴΚ 

 

aǳƴƪŀƘƛǇƻǘŞȊƛǎŜƳ ŜȊŞǊǘ ŀ ƪǀǾŜǘƪŜȊǃ ǾƻƭǘΥ  

!ƳŜƴƴȅƛōŜƴ ŀ ƳƻȊƎłǎ ǾƛȊǎƎłƭŀǘŀ ōƛƻƳŜŎƘŀƴƛƪŀƛ ǵǘƻƴ ƳŜƎǾŀƭƽǎƝǘƘŀǘƽΣ Şǎ ŀȊ ŀƭŀǇǾŜǘǃŜƴ 

ŜƭƪǸƭǀƴƝǘƘŜǘǃ ƳƻȊƎłǎƳƛƴǘłȊŀǘƻƪ ƴȅƻƳƻƴ ƪǀǾŜǘƘŜǘǃŜƪ ƳƛƴŘ ǘŞǊōŜƴ ƳƛƴŘ ƛŘǃōŜƴΣ ŀƪƪƻǊ ŜȊŜƴ 

ŀƭƪŀƭƳŀȊłǎ ƭŜƘŜǘǃǾŞ ǘŜǎȊƛ ƴŜƳ Ŏǎŀƪ ŀ ƳƻȊƎłǎ ǘǳŘƻƳłƴȅƻǎ ƛƎŞƴȅǼ ǾƛȊǎƎłƭŀǘłǘΣ ƘŀƴŜƳ ƻƭȅŀƴ ǵƧ ŜƭƧłǊłǎƻƪ 

Şǎ ŜƭǊŜƴŘŜȊŞǎŜƪ ƪƛŀƭŀƪƝǘłǎłǘ ƛǎΣ ƳŜƭȅŜƪ ŀ ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅǼ ǾƛȊǎƎłƭŀǘƛ ǎȊŜƳŞƭȅŜƪ ǎȊłƳłǊŀ ŀƪŀŘłƭȅǘŀƭŀƴǳƭ 

ƘŀǎȊƴłƭƘŀǘƽŀƪΣ Şǎ ŀȊ ƛƴ ǾƛǾƻ ǾƛȊǎƎłƭŀǘƻƪ ŦƛȊƛƪŀƛ Şǎ ǇǎȊƛŎƘƻƭƽƎƛŀƛ ƳŜƎǘŜǊƘŜƭŞǎǘ ƴŜƳ ƧŜƭŜƴǘŜƴŜƪΦ 
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! ƪǳǘŀǘłǎ ŎŞƭƧŀ ǘŜƘłǘ ŀ ŦŜƴǘƛ ƪŞǊŘŞǎŜƪŜǘ ƳŜƎǾłƭŀǎȊƻƭǾŀ ŜƎȅ ƘłǊƻƳŘƛƳŜƴȊƛƽǎ ŀŘŀǘƻƪŀǘ 

ǎȊƻƭƎłƭǘŀǘƽΣ ǇƻƴǘƻǎΣ ǎȊłƭƭƝǘƘŀǘƽΣ ƎȅƻǊǎŀƴ ƪŀƭƛōǊłƭƘŀǘƽΣ ƴƻƴ ƛƴǾŀȊƛǾ ƳƻȊƎłǎǾƛȊǎƎłƭƽ ŜƭǊŜƴŘŜȊŞǎ Şǎ ŜƭƧłǊłǎ 

ƪƛŘƻƭƎƻȊłǎŀΣ ƳŜƭȅ ŀƭƪŀƭƳŀǎ ŀȊ ŜƎŞǎȊǎŞƎŜǎǘǃƭ ŜƭǘŞǊǃ ŦŜƧƭǃŘŞǎǼ ǾƛȊǎƎłƭŀǘƛ ǎȊŜƳŞƭȅŜƪ ŦƻƎŀŘłǎłǊŀΦ 

 

! ŦŜƴǘŜōō ŦŜƭǎƻǊƻƭǘ ƧŜƭƭŜƳȊǃƪ ƪǀȊǸƭ ǎŀƧłǘ ŦŜƧƭŜǎȊǘŞǎŜƛƳ ŀ ƎȅƻǊǎŀǎłƎƻǘΣ ŀ ǇƻƴǘƻǎǎłƎƻǘ Şǎ a 

mobilƛȊłƭƘŀǘƽǎłƎƻǘ ǾŜǘǘŞƪ ƎƽǊŎǎǃ ŀƭłΦ WŜƭŜƴǘǃǎ ƳƽŘƻǎƝǘłǎƻƪΣ ŦŜƧƭŜǎȊǘŞǎŜƪ ǘǀǊǘŞƴǘŜƪ e 

ǇŀǊŀƳŞǘŜǊŜƪōŜƴΣ ƛƭƭΦ ƪƻƳǇƭŜȄ ǊŜƴŘǎȊŜǊ ƪŜǊǸƭǘ ƪƛŘƻƭƎƻȊłǎǊŀ ŀ ƳƻȊƎłǎŀƴŀƭƝȊƛǎ ŀŘŀǘŀƛƴŀƪ 

ŞǊǘŞƪŜƭŞǎŞƘŜȊΦ 

aƛǾŜƭ ŦŜƧƭŜǎȊǘŞǎŜƛƳ ŎŞƭƧŀ ŀȊ !ǊƛŜƭ tŜǊŦƻǊƳŀƴŎŜ !ƴŀƭȅǎƛǎ {ȅǎǘŜƳ ό!t!{ύ ƴŜǾǼΣ ƻǇǘƛƪŀƛ ŜƭǾŜƴ 

ƳǼƪǀŘǃΣ ǾƛŘŜƽ ŀƭŀǇǵΣ ǎȊłƳƝǘƽƎŞǇǇŜƭ ǾŜȊŞǊŜƭǘ ƳƻȊƎłǎŀƴŀƭƛȊłƭƽ ǎȊƻŦǘǾŜǊ ǎŜƎƝǘǎŞƎŞǾŜƭ ƪǸƭǀƴōǀȊǃ 

ōƛƻƳŜŎƘŀƴƛƪŀƛ ƳŞǊŞǎŜƪ elǾŞƎȊŞǎŜ ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅǼ Şǎ ƴƻǊƳłƭƛǎǘƽƭ ŜƭǘŞǊǃ ŦŜƧƭǃŘŞǎǼ ǾƛȊǎƎłƭŀǘƛ ǎȊŜƳŞƭȅŜƪ 

ƪǀǊŞōŜƴΣ ǾŀƭŀƳƛƴǘ ǎǇŜŎƛłƭƛǎ ƳŞǊƴǀƪƛ ŜƭǊŜƴŘŜȊŞǎŜƪ Şǎ ŜƭƧłǊłǎƻƪΣ ŜƭǎǃǎƻǊōŀƴ biomechanikai 

ƳƻȊƎłǎǾƛȊǎƎłƭŀǘƻƪ ƪƛǾƛǘŜƭŜȊŞǎŜΣ ƳŜƭȅŜƪ ǎƻǊłƴ ŀȊ ŜƎŞǎȊǎŞƎǸƎȅōŜƴ ŦŜƧƭŜǎȊǘŜǘǘ Şǎ ŀƭƪŀƭƳŀȊƻǘǘ ƻǊǘŞȊƛsek, 

ǇǊƻǘŞȊƛǎŜƪ Şǎ ƛƳǇƭŀƴǘłǘǳƳƻƪ ƪŜǊǸƭƴŜƪ ƪƛŀƭŀƪƝǘłǎǊŀ Şǎ ǘŜǎȊǘŜƭŞǎǊŜΣ ŜȊŞǊǘ ŀȊ Ariel Performance Analysis 

System (APAS) szoftvert az ŀƭłōōƛ ŜƭǊŜƴŘŜȊŞǎ ς Şǎ ŜƭƧłǊłǎ ς ƳƽŘƻǎƝǘłǎƻƪƪŀƭ ƭłǘǘŀƳ el: 

1. !ǳǘƻƳŀǘƛƪǳǎ ƪŀƳŜǊŀƪŜȊŜƭŞǎ: ƴŞƎȅ ǾŀƎȅ ǘǀōō ƪŀƳŜǊŀ ƻƴƭƛƴŜ ƳƽŘƻƴΣ ǎȊƛƴƪǊƻƴōŀƴ 

ǘǀǊǘŞƴǃ ƘŀǎȊƴłƭŀǘŀ, 

2. ƳŞǊŞǎƛ ƪǀǊƴȅŜȊŜǘ ŦŜƧƭŜǎȊǘŞǎŜΥ ŀ Ƨƻōō ƪŀƭƛōǊłƭƘŀǘƽǎłƎ ŞǊŘŜƪŞōŜƴ ŀ ƪŀƳŜǊłƪ Ǉƻƴǘƻǎ 

ƘŜƭȅȊŜǘŞƴŜƪ ƳŜƎƘŀǘłǊƻȊłǎŀΣ 

3. ƪŀƭƛōǊłƭƽ ǘŜǎǘŜƪ ŦŜƧƭŜǎȊǘŞǎŜΣ 

4. ŀǳǘƻƳŀǘƛƪǳǎ ƳŀǊƪŜǊŦŜƭƛǎƳŜǊŞǎƘŜȊ ǊŜŦƭŜƪǘƻǊ ŦŜƧƭŜǎȊǘŞǎŜΣ  

5. ŀǳǘƻƳŀǘƛƪǳǎ ƳŀǊƪŜǊŦŜƭƛǎƳŜǊŞǎƘŜȊ ƳŀǊƪŜǊŜƪΣ 

6. ǎǇŜŎƛłƭƛǎ ƛƎŞƴȅǼ ǇłŎƛŜƴǎŜƛƴƪ ǊŞǎȊŞǊŜ ƳŀǊƪŜǊŜƪ ŦŜƧƭŜǎȊǘŞǎŜΣ  

7. ŀ ƪǀǊƴȅŜȊŜǘ ōƛȊǘƻƴǎłƎǘŜŎƘƴƛƪŀƛ ƪƛŀƭŀƪƝǘłǎŀ ŦƻƎȅŀǘŞƪƻǎƻƪ ǎȊłƳłǊa, 

8. ǘŜƭƧŜǎ ǘŜǎǘŜƴ ƳŞǊǃ ǘŜǎǘƳƻŘŜƭƭ ƳƽŘƻǎƝǘƻǘǘ ƳŀǊƪŜǊǎŜǘƧŞƴŜƪ ǀǎǎȊŜłƭƭƝǘłǎŀΣ 

9. ŀ ǘŜǎǘƳƻŘŜƭƭ ǇŀǊŀƳŞǘŜǊŜƛƴŜƪ ǎȊłƳƝǘłǎłƘƻȊ ŀŘŀǘōłȊƛǎ Şǎ ƳŀǘŜƳŀǘƛƪŀƛ ŜƭƧłǊłǎ 

ƪƛŀƭŀƪƝǘłǎŀΣ  

10. ŀ ǇłŎƛŜƴǎŜƪ ŀŘŀǘŀƛƴŀƪ ƴȅƛƭǾłƴǘŀǊǘłǎłƴŀƪ ƪƛŘƻƭƎƻȊłǎŀ 

11. a ǊŜƴŘǎȊŜǊƪǀǊƴȅŜȊŜǘ ƪƻƳǇŀǘƛōƛƭƛǘłǎłƴŀƪ ƪƛŀƭŀƪƝǘłǎŀΣ  

12. ŀŘŀǘƻƪ ƪƛƴȅŜǊŞǎŜ ŀ ƳŞǊŞǎƛ ƪǀǊƴȅŜȊŜǘōǃƭ, majd ǎǘŀǘƛǎȊǘƛƪŀƛ ŀŘŀǘŦŜƭŘƻƭƎƻȊłǎ ƪƛŀƭŀƪƝǘłǎŀΦ 
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2. Irodalmi §ttekint®s 

2.1. Bevezet®s 

! Ƴŀƛ ƪƻǊ ǘŜŎƘƴƛƪŀƛ ǾƝǾƳłƴȅŀƛ ƛƎȅŜƪŜȊƴŜƪ ǎŜƎƝǘŜƴƛ ŀ ƳŜƎƛǎƳŜǊŞǎǸƴƪŜǘΣ ŘŜ ǘŜǊƳŞǎȊŜǘŜǎŜƴ ƴŜƳ 

ƘŜƭȅŜǘǘŜǎƝǘƘŜǘƛƪ ŀȊ ŜƳōŜǊǘ ŜōōŜƴ ŀ ŦƻƭȅŀƳŀǘōŀƴΥ ŀȊ ǀǘƭŜǘŜƪ ƳŜƎŀƭƪƻǘłǎŀΣ ŀ ƪǀǾŜǘƪŜȊǘŜǘŞǎŜƪ ƭŜǾƻƴłǎŀ 

Şǎ ƳŞƎ ƴŀƎȅƻƴ ǎƻƪ ƭŞǇŞǎ ŜōōŜƴ ŀ ǘǳŘƻƳłƴȅƻǎ ŦƻƭȅŀƳŀǘōŀƴ ƴŜƳ ƎŞǇŜǎƝǘƘŜǘǃΦ  

!Ȋ Şƭǃ ŜƎȅƛƪ Ŧƻƴǘƻǎ ƧŜƭƭŜƎȊŜǘŜǎǎŞƎŜ a ƳƻȊƎłǎ ƪŞǇŜǎǎŞƎŜΦ !ƘƻƎȅŀƴ [ŜƻƴŀǊŘƻ ƝǊƧŀΥ aƛƴŘŜƴ ŞƭŜǘ 

ŦƻǊǊłǎŀ ŀ ƳƻȊƎłǎΦ SzŜƳǸƴƪƪŜƭ ƭłǘƘŀǘƽ Şǎ ǎȊłƳǳƴƪra ƳłǊ ƭłǘƘŀǘŀǘƭŀƴΣ ōłǊ ōƛȊƻƴȅƻǎ ƪŞǇŀƭƪƻǘƽ 

ŜƭƧłǊłǎƻƪƪŀƭ ƭłǘƘŀǘƽǾł ǘŜƘŜǘǃ ƳƻȊƎłǎƻƪ ǘŀǊǘƧłƪ ŦŜƴƴ ŀȊ ŞƭŜǘ ŘƛƴŀƳƛȊƳǳǎłǘΦ ! Ƴŀƛ ƪƻǊōŀƴ ƳŜƎŜǊǃǎǀŘǀtt 

ŜƎȅ ǵƧ ǘǳŘƻƳłƴȅǘŜǊǸƭŜǘΣ ŀ biomechanika, ŀ ƳƻȊƎłǎƻƪ ǾƛȊǎƎłƭŀǘłǾŀƭ is foglalkozik. MŜƎǎȊǸƭŜǘŞǎŞƴŜƪ 

ǘǀǊǘŞƴŜǘŜΣ ŀƘƻƎȅŀƴ ǘǀōō ǘǳŘƻƳłƴȅ ǘŀƭłƭƪƻȊłǎłōƽƭ ƪƻǊǎȊŀƪƻƪƻƴ łǘƝǾŜƭǃ ƳƽŘƻƴ ƪƛōƻƴǘŀƪƻȊƻǘǘΣ ŀ 

ƳƻȊƎłǎ ǾƛȊǎƎłƭŀǘłƴŀƪ ǘǀǊǘŞƴŜǘŜ ƛǎΦ  

!Ȋ ŜƳōŜǊŜƪ ǎȊłƳłǊŀ ǘŀƭłƴ ƳƛƴŘƛƎ Ŧƻƴǘƻǎ Ǿƻƭǘ ŀ ƪǸƭǀƴōǀȊǃ ƳƻȊƎłǎƻƪ ƳŜƎŦƛƎȅŜƭŞǎŜ Şǎ ǾƛȊǎƎłƭŀǘŀΦ 

¢ŜǘǘŞƪ ŜȊǘ ŀȊŞǊǘΣ ƳŜǊǘ hamar felfedŜȊǘŞƪΣ ƘƻƎȅ ŀ ƳƻȊƎłǎ ŀȊ ŞƭǃƭŞƴȅŜƪ ǎŀƧłǘƻǎǎłƎŀΣ Şǎ ŜȊŞǊǘ ŀ ƳƻȊƎłǎ 

Ƨƻōō ƳŜƎƛǎƳŜǊŞǎŜ ŀȊ ŞƭŜǘ Şǎ ŀ ƪǀǊǸƭǀǘǘǸƴƪ ƭŞǾǃ ǾƛƭłƎ ƳŜƎƛǎƳŜǊŞǎŞƘŜȊ ǾŜȊŜǘƘŜǘ ŜƭΦ ! ǊŞƎŜōōƛ ƪƻǊƻƪōŀƴ 

ǘŜǊƳŞǎȊŜǘŜǎŜƴ Ƴłǎ ƳƽŘƻƴ Şǎ ŜǎȊƪǀȊǀƪƪŜƭ ŦƛƎȅŜƭǘŞƪ ƳŜƎ Şǎ ƝǊǘłƪ ƭŜ ŀ ƳƻȊƎłǎǘΣ Ƴƛƴǘ ƧŜƭŜƴǎŞƎŜǘ. Ennek 

ƳŜƎƝǘŞƭŞǎŜƪƻǊ ǎƻƘŀ ƴŜƳ ǎȊŀōŀŘ ŀ ǊŞƎƛ ƪƻǊƻƪ ŜƳōŜǊŞǘ Ƴŀƛ ƳŞǊŎŞǾŜƭ ƳŞǊni: egyetlen ǘŜǊƳŞǎȊŜǘǘǳŘƽǎ 

ǎŜƳ ŜƭǾłƭŀǎȊǘƘŀǘŀǘƭŀƴ ŀǘǘƽƭ ŀ ƪƻǊǘƽƭΣ ƳŜƭȅōŜƴ Şƭ όŞƭǘύΦ 9ȊŞǊǘ ŀ ōƛƻƳŜŎƘŀƴƛƪŀ ǘǀǊǘŞƴŜǘŞǘ ƪƻǊǎȊŀƪƻƴƪŞƴǘ 

ŦƻƎƧǳƪ ŀ ƧŜƭŜƴ ƝǊłǎƳǼōŜƴ łǘǘŜƪƛƴǘŜƴƛΣ ƘƻƎȅ ƴȅƻƳƻƴ ƪǀǾŜǘƘŜǎǎǸƪ ŜȊǘ ŀ ǾłƭǘƻȊłǎǘΦ  

! ōƛƻƳŜŎƘŀƴƛƪŀ ƭŜƎǘǀƳǀǊŜōō ŘŜŦƛƴƝŎƛƽƧŀ ŀ ƴŞƳŜǘ IŜƭƳƘƻƭǘȊǘƽƭ ǎȊłǊƳŀȊƛƪΥ α! ōƛƻƳŜŎƘŀƴƛƪŀ a 

ƳŜŎƘŀƴƛƪŀ ǘǳŘƻƳłƴȅłƴŀƪ ŀƭƪŀƭƳŀȊłǎŀ ŞƭǃΣ ōƛƻƭƽƎƛŀƛ ǊŜƴŘǎȊŜǊŜƪ ǾƛȊǎƎłƭŀǘłǊŀΦέ 

A biomechaniƪłǘ Şǎ ŀ ƳƻȊƎłǎǾƛȊǎƎłƭŀǘƻƪŀǘ ǵƎȅ ƛǎ ƳŜƎƪǀȊŜƭƝǘƘŜǘƧǸƪΣ Ƙŀ ŦŜƭǘŜǎǎȊǸƪ ŀ ƪŞǊŘŞǎǘΥ 

aƛ ǘŜǎȊƛ ŀȊ ŜƳōŜǊǘ ŜƳōŜǊǊŞΚ aƛ ƪǸƭǀƴōǀȊǘŜǘƛ ƳŜƎ ŀȊ łƭƭŀǘǾƛƭłƎǘƽƭΚ 

9ǊǊŜ ŀȊ ŀƴǘǊƻǇƻƭƽƎƛŀ ǎȊłƳƻǎ ǾłƭŀǎȊ ŀŘΣ ŜȊŜƪ ƪǀȊǸƭ Ŏǎŀƪ ŀ ƭŜƎŦƻƴǘƻǎŀōōŀƪŀǘ ŜƳŜƭƴŞƳ ƪƛΥ 

1. CŜƭŜƎȅŜƴŜǎŜŘŜǘǘ ƧłǊłǎΣ 

2. ;ǊǘŜƭƳŜǎ ōŜǎȊŞŘΣ 

3. [ƻƎƛƪǳǎ ƎƻƴŘƻƭƪƻŘłǎΦ 

! ƳƻȊƎłǎǾƛȊǎƎłƭŀǘƻƪ ǘŜƘłǘ ŀ ǘǳŘƻƳłƴȅƴŀƪ ŜƎȅ ƻƭȅŀƴ ǎȊŜƎƳŜƴǎŞǘ ƪŞǇŜȊƛƪΣ ƳŜƭȅ ŀ 

ŦŜƭŜƎȅŜƴŜǎŜŘŜǘǘ ƧłǊłǎ ŜƭŜƳȊŞǎŜ ǊŞǾŞƴ ŜƎȅ ƻƭȅŀƴ ǊŞǎȊǘŜǊǸƭŜǘŜǘŜǘ ǾƛȊǎƎłƭΣ ƳŜƭȅ ŀȊ ŜƳōŜǊǘ ŜƳōŜǊŞ ǘŜǎȊƛΦ 

9ȊŞǊǘ ŜƎŞǎȊǎŞƎŜΣ łƭƭŀǇƻǘŀ ƪŀǊŘƛƴłƭƛǎƴŀƪ ƳƻƴŘƘŀǘƽ ώмϐΦ 

NŀǇƧŀƛƴƪōŀƴ ŀ ŘƛƎƛǘłƭƛǎ ƧŜƭŦŜƭŘƻƭƎƻȊłǎ ǊƻōōŀƴłǎǎȊŜǊǼ ŦŜƧƭǃŘŞǎŞǘ ŞƭƧǸƪΦ !Ȋ ƻǊǾƻǎǘŜŎƘƴƛƪłōŀƴ ŜƎȅǊŜ 

ƎȅŀƪǊŀōōŀƴ ŀƭƪŀƭƳŀȊƴŀƪ ŘƛƎƛǘłƭƛǎ ƧŜƭŦŜƭŘƻƭƎƻȊƽ ƳƽŘǎȊŜǊŜƪŜǘ όǇΦ 9YDΣ ƪŞǇǘǀƳǀǊƝǘŞǎΣ ōŜǎȊŞŘŦŜƭƛǎƳŜǊŞǎύΦ 

Az ŀƴŀƭƽƎ ƧŜƭŦŜƭŘƻƭƎƻȊłǎ ŦŜƧƭŜǘǘŜōō ǎȊƛƴǘƧŞōǃƭ ƪƛƛƴŘǳƭǾŀ Şǎ ŀȊ ƛƴŦƻǊƳŀǘƛƪŀ ŦŜƧƭǃŘŞǎŞǘ ƪƛƘŀǎȊƴłƭǾa ezek a 

ǘŜŎƘƴƻƭƽƎƛłƪ ŀȊ ŜƭƳǵƭǘ ŜƎȅ-ƪŞǘ ŞǾǘƛȊŜŘōen alapvetǃŜƴ ƳŜƎǾłƭǘƻȊǘŀǘǘłƪ ŀ ǾƛƭłƎƻǘΦ ¢ŜǊƳŞǎȊŜǘŜǎ ǘŜƘłǘΣ 
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ƘƻƎȅ ŀ ōƛƻƭƽƎƛŀi ŦƻƭȅŀƳŀǘƻƪ ƳŜƎŦƛƎȅŜƭŞǎŞōŜƴ Şǎ ŀ ŘƛŀƎƴƻǎȊǘƛƪłōŀƴ ŜƎȅǊŜ ǎǼǊǼōōŜƴ ŀƭƪŀƭƳŀȊȊǳƪ ŜȊŜƪŜǘΦ 

Wƽ ǇŞƭŘŀ erre ƴŜƳ Ŏǎŀƪ ŀ ƪŞǇŀƭƪƻǘƽ ŜƭƧłǊłǎƻƪ ŜƭǘŜǊƧŜŘŞǎŜΣ ƘŀƴŜƳ ǇŞƭŘłǳƭ ŀȊ 9YD ǎǇŜŎƛłƭƛǎ ŦƻǊƳłƛƴŀƪ 

alkaƭƳŀȊłǎŀΣ ƛƭƭΦ ŀ ŎǎŜŎǎŜƳǃǎƝǊłǎ ŀƭŀǇƧłƴ ŀ ƪƻǊŀƛ ƘŀƭƭłǎƪłǊƻǎƻŘłǎ ƭŜƘŜǘǃǎŞƎŞƴŜƪ ǇǊƻŦŜǎǎȊƛƻƴłƭƛǎ 

ŘƛŀƎƴƻǎȊǘƛȊłƭłǎŀ ƛǎ ώпрΣ псΣ птϐΦ 

 

2.2. Az ·kor 

!Ȋ ƽƪƻǊƛ ŜƎȅƛǇǘƻƳƛŀƪ ƪƻǊǳƪ ƪƛǘǼƴǃ ƎȅƽƎȅƝǘƽƛƪŞƴǘ ǾŀƭƽǎȊƝƴǼƭŜƎ ǎȊłƳƻǎ ƻƭȅŀƴ ƳƻȊƎłǎǎȊŜǊǾƛ 

ōŜǘŜƎǎŞƎƎŜƭΣ ōŀƭŜǎŜǘōǃƭΣ ƘłōƻǊǵƪōƽƭ ǎȊłǊƳŀȊƽ ǎŞǊǸƭŞǎǎŜƭ ǘŀƭłƭƪƻȊǘŀƪΣ ƳŜƭȅƴŜƪ ƎȅƽƎȅƝǘłǎłǘ ƳŜƎ ƪŜƭƭŜǘǘ 

oƭŘŀƴƛǳƪΦ .ƛȊƻƴȅƝǘŞƪ ŜǊǊŜ ŀ YǊΦ ŜΦ мулл ƪǀǊǸƭ ƪŜƭŜǘƪŜȊŜǘǘ 9Řǿƛƴ {ƳƛǘƘ tŀǇȅǊǳǎΦ ! ǇŀǇƛǊǳǎȊ ǎȊŜǊȊǃƧŜ 

ƛǎƳŜǊŜǘƭŜƴΣ ŀƴƴȅƛǘ ǘǳŘǳƴƪ ǊƽƭŀΣ ƘƻƎy Kr. e 3000ςнрлл ƪǀȊǀǘǘ ŞƭƘŜǘŜǘǘΣ Şǎ ƝǊłǎłƘƻȊ ǇłǊ ǎȊłȊ ŞǾǾŜƭ ƪŞǎǃōō 

(Kr. eΦ муллύ ƪƻƳƳŜƴǘłǊƻƪŀǘ ŦǼȊǘŜƪΦ ! ǘŜƪŜǊŎǎΣ ƳŜƭȅŜǘ 9Řǿƛƴ {ƳƛǘƘ муснςben ǾłǎłǊƻƭǘ ƳŜƎ [ǳȄƻǊōŀƴ 

(innen, ŀȊŀȊ Ŝƭǎǃ ǘǳƭŀƧŘƻƴƻǎłǊƽƭ Şǎ ŦƻǊŘƝǘƽƧłǊƽƭ ƪŀǇǘŀ ŀ ƴŜǾŞǘύΣ ǎ ŀ ǘŜƭƧŜǎ ŦƻǊŘƝǘłǎłǘ pedig James H. 

BǊŜŀǎǘŜŘ ƪŞǎȊƝǘŜǘǘŜ Ŝƭ мфолςban, пу ƻǊǾƻǎƛ ŜǎŜǘ ǊŞǎȊƭŜǘŜǎ ƭŜƝǊłǎłǘ Şǎ ƎȅƽƎȅƳƽŘƧłǘΣ az ezzel kapcsolatos 

ƳŜƎŦƛƎȅŜƭŞǎŜƪŜǘ ǘŀǊǘŀƭƳŀȊȊŀΦ {ȊłƳǳƴƪǊŀ ŀ ƴȅƻƭŎŀŘƛƪ ŜǎŜǘƭŜƝǊłǎ ŀȊ ŞǊŘŜƪŜǎΥ ǊŞǎȊƭŜǘŜǎ ƛƴŦƻǊƳłŎƛƽƪŀǘ 

ǘŀƭłƭƘŀǘǳƴƪ ƛǘǘ ŜƎȅ ƪƻǇƻƴȅŀǎŞǊǸƭǘǊǃƭΣ ŀƪƛ ŀ ǎŞǊǸƭŞǎ ƪǀǾŜǘƪŜȊǘŞōŜƴ ŀȊ ŞǊƛƴǘŜǘǘ ƻƭŘŀƭƻƴ Ŏǎŀƪ ŎǎƻǎȊƻƎƽ 

ƧłǊłǎǊŀΣ ƭŞǇŞǎ ƘŜƭȅŜǘǘ ŀ ǘŀƭǇ ŎǎǵǎȊǘŀǘłǎłǊŀ Ǿƻƭǘ ƪŞǇŜǎΦ 9Ǝȅ ƪƻǊǎȊŀƪƪŀƭ ƪŞǎǃōōΣ ŀ ƎǀǊǀƎ ƪǳƭǘǵǊłōŀƴ ƛǎ ǎƻƪŀǘ 

ǾƛȊǎƎłƭǘłƪ ŀ ƪǸƭǀƴōǀȊǃ ƳƻȊƎłǎƻƪŀǘΣ ŀ ƳŜƎŦƛƎȅŜƭǃ ǎȊŜƳǇƻƴǘƧŀƛ ǎȊŜǊƛƴǘ ǾłƭǘƻȊƻǘǘΣ ƘƻƎȅ Ƴƛǘ Şǎ hogyan 

ǾŜǘǘ ƎƽǊŎǎǃ ŀƭłΦ  

tƭŀǘƽƴ (Kr.e. 428ς348), aki eƭǃƪŜƭǃ ŀǘƘŞƴƛ ŎǎŀƭłŘ ǎŀǊƧŀƪŞƴǘ ǎȊǸƭŜǘŜǘǘΣ ƪƛǘǼƴǃ ǘŜǎǘƛ Şǎ ǎȊŜƭƭŜƳƛ 

ƪŞǇȊŞǎōŜƴ ǊŞǎȊŜǎǸƭǘΦ ! Ǉƭŀǘƽƴƛ ǾƛƭłƎǎȊŜƳƭŞƭŜǘ ŀƭŀǇǾŜǘǃŜƴ ŘǳŀƭƛǎǘŀΥ ŀȊ ƛŘŜłƪ ǾƛƭłƎŀ (lelkiκǎȊŜƭƭŜƳƛ ǾƛƭłƎύ 

Şǎ ŀȊ ŞǊȊŞƪŜƭƘŜǘǃ ŦƻǊƳłƪ Ǿƛƭłga (fizikai ǾƛƭłƎύ ŀƭƪƻǘƧŀ ŀ ƪŜǘǘǃǎǎŞƎŜǘΦ bŞȊŜǘŜ ǎȊŜǊƛƴǘ ƳƛƴŘŜƴƴŜƪ ŀ ƎȅǀƪŜǊŜ 

ŀȊ ƛŘŜłƪōŀƴ ǘŀƭłƭƘŀǘƽΣ Şǎ ŀ ŦƛȊƛƪŀƛ ǾƛƭłƎōŀƴ ŀȊ ƛŘŜłƪ ǎŜƎƝǘǎŞƎŞǾŜƭ Ǿŀƭƽǎǳƭ ƳŜƎ, a ƳƻȊƎłǎǘ ƛǎ ŀȊ ƛŘŜłƪ 

ǾƛƭłƎłōƽƭ ŜǊŜŘǃƴŜƪ ǘŜƪƛƴǘƛ. 

Kr.e. 387ςōŜƴ ƳŜƎǾłǎłǊƻƭƧŀ !ƪŀŘŞƳƻǎȊ IŞǊƻǎȊ ligetŞǘΣ ǎ ƳŜƎŀƭŀǇƝǘƧŀ ŀȊ !ƪŀŘŞƳƛłǘΦ ό!Ȋ 

ƛǎƪƻƭłōŀƴ ŀƭŀǇǾŜǘǃ Ǿƻƭǘ ŀ ƎŜƻƳŜǘǊƛŀ Şǎ ŀ ƳŀǘŜƳŀǘƛƪŀ ƛǎƳŜǊŜǘŜΣ ŜȊǘ ƪǀǾŜǘǘŜ ŀ ǾƻƭǘŀƪŞǇǇŜƴƛ ŦƛƭƻȊƽŦƛŀƛ 

ƪŞǇȊŞǎύΦ !ǊƛǎȊǘƻǘŜƭŞǎȊ (384ς322), tƭŀǘƽƴ !ƪŀŘŞƳƛłƧłƴ ǘŀƴǳƭ ŜƎŞǎȊŜƴ ƳŜǎǘŜǊŜ ƘŀƭłƭłƛƎ.  

 !Ȋ łƭƭŀǘƻƪ ƳƻȊƎłǎłǊƽƭ ƝǊǘ ƳǳƴƪłƧłōŀƴ ǾƛȊǎƎłƭƽŘƛƪ ŀ ƳƻȊƎłǎ ǘŞƳŀƪǀǊŞōŜƴΦ 9Ȋ ŀȊ ƝǊłǎ Ƨƽƭ ǘǸƪǊǀȊƛ ŀ 

ŦƛƭƻȊƽŦƛŀ ƭłǘłǎƳƽŘƻǘΥ ŀ ǘŜǊƳŞǎȊŜǘ ƳŜƎŦƛƎȅŜƭŞǎŞƴ łǘ ƻƭȅŀƴ ǘŞƳłƪƪŀƭ Şǎ ƪŞǊŘŞǎŦŜƭǾŜǘŞǎŜƪƪŜƭ foglalkozik, 

mint: 

- MƛŞǊǘ Ǿŀƴ ŀȊΣ ƘƻƎȅ ŀ ǾŞǊǊŜƭ ǊŜƴŘŜƭƪŜȊǃ łƭƭŀǘƻƪƴŀƪ łƭǘŀƭłōŀƴ п ǾŞƎǘŀƎƧǳƪ όƭłōǳƪύ ǾŀƴΣ ƳƝƎ ŀ 

ǾŞǊǘŜƭŜƴ łƭƭŀǘƻƪƴŀƪ łƭǘŀƭłōŀƴ ƴŞƎȅƴŞƭ ǘǀōō? 

- Mƛ ƘŀǘłǊƻȊȊŀ ƳŜƎ ŀ ǾŞƎǘŀƎƻƪ ǎȊłƳłǘ? 

aǼǾŜƛōŜƴ ǘǀōō Ŧƻƴǘƻǎ ƳŜƎłƭƭŀǇƝǘłǎǘ ǘŀƭłƭƘŀǘǳƴƪΥ 
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- AȊ łƭƭŀǘƻƪ ǵƎȅ ƪŞǇŜǎŜƪ ƳƻȊƻƎƴƛΣ ƘƻƎȅ ƴȅƻƳłǎǘ ƎȅŀƪƻǊƻƭƴŀƪ ŀǊǊŀΣ ŀƳƛ ŀƭŀǘǘǳƪ Ǿŀƴ. 

- A ƳƻȊƎłǎƻƪ łƭǘŀƭłōŀƴ ƧƻōōƻƭŘŀƭƻƴ ƪŜȊŘǃŘƴŜƪ, ŀ Ƨƻōō ƻƭŘŀƭ ŘƻƳƛƴłƴǎ ŀ ƳƻȊƎłǎƻƪ ǎƻǊłƴ. 

- FƭŜȄƛƽ ƭŞǘǊŜƧǀǘǘŜ ƴŞƭƪǸƭ ƴŜƳ ƭŜƘŜǘ ǵǎȊƴƛΣ ǊŜǇǸƭƴƛ Şǎ ƧłǊƴƛ. 

- AȊ łƭƭŀǘƻƪƴŀƪ ŀ ƳƻȊƎłǎƘƻȊ ŜƭƭŜƴǘŞǘŜǎ ƻƭŘŀƭƛ ǾŞƎǘŀƎƧŀƛƪŀǘ ƪŜƭƭ ƘŀǎȊƴłƭƴƛǳƪΣ Şǎ ŀ ǘŜǎǘǎǵƭȅ 

ǘŜǊƘŜƭŞǎŞǘ έƭŜ ƪŜƭƭ ŜƳŜƭƴƛǸƪέ ŀǊǊƽƭ ŀ ǾŞƎǘŀƎǊƽƭΣ ƳŜƭȅ ŜƭǃǊŜ ƘŀƭŀŘέ. 

!ǊƛǎȊǘƻǘŜƭŞǎȊ Ƴǳƴƪłƛōŀƴ ƝǊ ŀȊ ƛȊƳƻƪ ǎȊŜǊŜǇŞǊǃƭ ŀ ƳƻȊƎłǎ ǎƻǊłƴΣ ǎ ƴŀƎȅƻƴ Ǉƻƴǘƻǎ 

ƳŜƎŦƛƎȅŜƭŞǎŜƪŜǘ ǘŜǎȊ ŀȊ ƝȊǸƭŜǘŜƪōŜƴ ǘǀǊǘŞƴǃ ŦƻǊƎƽƳƻȊƎłǎƻƪƪŀƭ ƪŀǇŎǎƻƭŀǘōŀƴΥ ƪƛŜƳŜƭƛΣ ƘƻƎȅ ŀ ŦƻǊƎƽ 

ƳƻȊƎłǎƻƪ ƘƻƎȅŀƴ ŀƭŀƪƝǘƘŀǘƽƪ łǘ ǘǊŀƴǎȊƭłŎƛƽǎ ƳƻȊƎłǎǎłΦ {ȊłƳƻǎ ƻƭȅŀƴ ƳŜƎłƭƭŀǇƝǘłǎǘ fogalmazott meg 

ŀ ƎǊŀǾƛǘłŎƛƽǊƽƭ Şǎ ŀ ƳƻȊƎłǎ ǘǀǊǾŞƴȅǎȊŜǊǼǎŞƎŜƛǊǃƭΣ ƳŜƭȅŜƪŜǘ ŀ ƪŞǎǃōōƛ ƪƻǊƻƪ ǘǳŘƻƳłƴȅƻǎ Ƴǳƴƪłƛƴŀƪ 

όǇƭΦ [ŜƻƴŀǊŘƻύ ŜƭǃŦǳǘłǊŀƛƴŀƪ ǘŜƪƛƴǘǸƴƪΦ 

A wƽƳŀƛ .ƛǊƻŘŀƭƻƳban Şƭǃ Galenus (Kr.e. 131ςнлмύ ƻǊǾƻǎ ǾƻƭǘΣ ŀƪƛ ŀ ƎƭŀŘƛłǘƻǊƻƪ ǎŞǊǸƭŞǎŜƛǘ 

kezelte. Fǃ ƳǼǾŞōŜƴ ŀ 5Ŝ aƻǘǳ aǳǎŎǳƭƻǊǳƳōŀƴ όŀȊ ƛȊƳƻƪ ƳƻȊƎłǎłǊƽƭύ ƳłǊ ƪǸƭǀƴōǎŞƎŜǘ ǘŜǎȊ ŀ 

ƳƻǘƻǊƻǎ Şǎ ŞǊȊǃƛŘŜƎŜƪΣ ŀȊ ŀƎƻƴƛǎǘŀ Şǎ ŀƴǘŀƎƻƴƛǎǘŀ ƛȊƳƻƪ ƪǀȊǀǘǘΣ ōŜǾŜȊŜǘǘŜ ŀ ǎȅƴŀǊǘǊƻȊƛǎ Şǎ ŀ ŘƛŀǊǘǊƻȊƛǎ 

ŦƻƎŀƭƳłǘΦ ̈ Ǝȅ ƎƻƴŘƻƭǘŀΣ ƘƻƎȅ ŀȊ ƛȊƻƳƪƻƴǘǊŀƪŎƛƽ ŀȊ αłƭƭŀǘƛ ǎȊŜƭƭŜƳκƭŞƭŜƪέƳƻȊƎłǎłƴŀƪ ŜǊŜŘƳŞƴȅŜΣ ƳŜƭȅ 

ŀȊ ŀƎȅōƽƭ ƛƴŘǳƭ, Şǎ ŀȊ ƛŘŜƎŜƪŜƴ ƪŜǊŜǎȊǘǸƭ Ƨǳǘ Ŝƭ ŀȊ ƛȊƳƻƪƘƻȊΦ bŞƘłƴȅ ƪŞǎǃōōƛ ǎȊŜǊȊǃ ǵƎȅ ƎƻƴŘƻƭƧŀΣ ƘƻƎȅ 

ƳǳƴƪłƧŀ ŀȊ Ŝƭǎǃ ƪƛƴŜȊƛƻƭƽƎƛŀ ƪŞȊƛƪǀƴȅǾƴŜƪ ǘŜƪƛƴǘƘŜǘǃΣ ǎ DŀƭŜƴǳǎǘ ǘŀǊǘƧłƪ ŀ ǎǇƻǊǘƻǊǾƻǎƭłǎ ŀǘȅƧłƴŀƪΦ 9 

ƪƻǊ ŦŜƭŦƻƎłǎŀ ǎȊŜǊƛƴǘ ǘƛƭƻǎ Ǿƻƭǘ ŀȊ ŜƳōŜǊƛ ǘŜǎǘŜƪ ōƻƴŎƻƭłǎŀΣ ŜȊŞǊǘ DŀƭŜƴǳǎ ŘƛǎȊƴƽƪŀǘΣ ƪǳǘȅłƪŀǘΣ ƳŀƧƳƻƪŀǘ 

boncolt ς Ŧƻƴǘƻǎ ǘǳŘŀǘƻǎƝǘŀƴƛΣ ƘƻƎȅ ƳƛƴŘŜƴ ŜǊŜŘƳŞƴȅŜΣ ƪǀǾŜǘƪŜȊǘŜǘŞǎŜ ŜȊŜƴ ŀ ǘŞƴȅŜƴ ŀƭŀǇǳƭΦ 

2.3. A kºz®pkor ®s a renesz§nsz 

Leonardo da Vinci (1452ς1519) ƪƻǊłƴŀƪ ƪƛǘǼƴǃ ǘǳŘƽǎŀΣ ƳŞǊƴǀƪŜΣ ƳǼǾŞǎȊŜ ǾƻƭǘΦ aŞƭȅŜƴ 

ŞǊŘŜƪŜƭǘŜ ŀȊ ŜƳōŜǊƛ ǘŜǎǘ ŦŜƭŞǇƝǘŞǎŜ Şǎ ƳǼƪǀŘŞǎŜΣ ŜȊŞǊǘ ƳƛƴŘŜƴǘ ƳŜƎǘŜǘǘ ŀȊŞǊǘΣ ƘƻƎȅ ŜȊǘ 

megismerhesse: mivel ebben a korban is ǘƛƭƻǎ Ǿƻƭǘ ŜƳōŜǊƛ ǘŜǎǘŜǘ ōƻƴŎƻƭƴƛΣ ŜȊŞǊǘ ŞƧƴŜƪ ŞǾŀŘƧłƴΣ 

ǘŜƳŜǘǃōǃƭ ǎȊŜǊȊŜǘǘ ǘŜǎǘŜƪŜƴ ǾŞƎŜȊǘŜ ōƻƴŎƻƭłǎŀƛǘΦ SȊłƳƻǎ ǊŀƧȊŀ Şǎ ǘŀƴǳƭƳłƴȅŀ ƳŀǊŀŘǘ Ǌłƴƪ ŀȊ ŜƳōŜǊƛ 

ǘŜǎǘ łōǊłȊƻƭłǎłǊƽƭΣ ŜȊŜƪ ƪǀȊǸƭ ǘŀƭłƴ ƪŞǘ ƭŜƎƛǎƳŜǊǘŜōō ŀ ƳŀƎȊŀǘ ŜƭƘŜƭȅŜȊƪŜŘŞǎŞǊǃƭ ƪŞǎȊǸƭǘΣ ill. az emberi 

ǘŜǎǘ ŀǊłƴȅŀƛǘ ōŜƳǳǘŀǘƽ ǵƴΦ ±ƛǊǘǳǘǳǎςƪłƴƻƴΦ bŀƎȅ ŞǊŘŜƳŜΣ ƘƻƎȅ ƭŜƝǊłǎƻƪŀǘΣ ǊŀƧȊƻƪŀǘ ƪŞǎȊƝǘŜǘǘ ŀȊ ŜƳōŜǊƛ 

tŜǎǘ ƳŜŎƘŀƴƛƪłƧłǊƽƭ łƭƭłǎΣ Ǹƭǃ ǇƻȊƝŎƛƽōŀƴ ǘǀǊǘŞƴǃ ŦŜƭłƭƭłǎΣ ƧłǊłǎΣ ƭŞǇŎǎǃƴ ǘǀǊǘŞƴǃ ŦŜƭ Şǎ ƭŜŦŜƭŞ ƛǊłƴȅǳƭƽ 

ƎȅŀƭƻƎƭłǎΣ Ŧǳǘłǎ ŜǎŜǘŞƴΦ aǳƴƪłǎǎłƎłōŀƴ ŀȊ ŜƳōŜǊƛ ǘŜǎǘ ƳǼǾŞǎȊƛ Şǎ ŀƴŀǘƽƳƛŀƛ ǇƻƴǘƻǎǎłƎǵ łōǊłȊƻƭłǎǊŀ 

ǘǀǊŜƪǎȊƛƪΣ ǎƻƪŀǘ ŦƻƎƭŀƭƪƻȊƛƪ ŀ ǘŜǎǘ Ǉƻƴǘƻǎ ŀǊłƴȅŀƛƴŀƪ ƳŜƎƘŀǘłǊƻȊłǎłǾŀƭΣ ŀ ǘǀƳŜƎƪǀȊŞǇǇƻƴǘ 

ƘŜƭȅȊŜǘŞǾŜƭΣ ŀȊ ŜƎȅŜƴǎǵƭȅ ƪŞǊŘŞǎŜƛǾŜƭΦ 9ǊŜŘƳŞƴȅŜƛǘ ƳƛƴŘ ŀȊ ƻǊǾƻǎƭłǎΣ ƳƛƴŘ ŀ ƳǼǾŞǎȊŜǘ ƛǎƳŜǊƛ Şǎ 

ŦŜƭƘŀǎȊƴłƭƧŀΦ 

Galileo Galilei (1564ς1642) ƻǊǾƻǎƛ ǘŀƴǳƭƳłƴȅƻƪŀǘ ŦƻƭȅǘŀǘƻǘǘΣ ƳƛŜƭǃǘǘ ŦƛȊƛƪłǾŀƭ ƪŜȊŘŜǘǘ Ǿƻƭƴŀ 

ŦƻƎƭŀƭƪƻȊƴƛΦ 9ȊŞǊǘ ƛǎ ƘŀǎȊƴłƭǘ ŜƎȅ ƛƴƎłǘ ŀ ǾŞǊƴȅƻƳłǎ ƳŜƎłƭƭŀǇƝǘłǎłǊŀ 
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Giovanni Alfonso Borelli (1608ς1679) kƛǘǼƴǃ ƻƭŀǎȊ ƳŀǘŜƳŀǘƛƪǳǎ Şǎ ŎǎƛƭƭŀƎłǎȊΣ ŀƪƛ ŀȊ ŀƴŀǘƽƳƛłǘΣ 

ŀ ŦƛȊƛƪłǘ Şǎ ŀ ƳŀǘŜƳŀǘƛƪłǘ ǀǘǾǀȊƛΦ 5Ŝ aƻǘǳ !ƴƛƳŀƭǳƳ (Az łƭƭŀǘƻƪ ƳƻȊƎłǎłǊƽƭύ ŎƝƳǼ ƳǳƴƪłƧŀΣ mely 

1680ςban jelent meg, ƪƭŀǎǎȊƛƪǳǎƴŀƪ ǎȊłƳƝǘΦ 9ǊŜŘƳŞƴȅŜǎŜƴ ǾƛȊǎƎłƭǘŀ ŀ ǘŜǎǘ ŘƛƴŀƳƛƪłƧłǘ Şǎ ŀȊ 

ƛȊƻƳƳǳƴƪłǘΦ 

!Ȋ ŜƳōŜǊƛ ǘŜǎǘ ǘǀƳŜƎƪǀȊŞǇǇƻƴǘƧłǘ ǃ ƘŀǘłǊƻȊǘŀ ƳŜƎ ŜƭǃǎȊǀǊΣ ŀȊ ǵƴΦ ς ǎ ŀȊƽǘŀ ƪƭŀǎǎȊƛƪǳǎƴŀƪ 

ǎȊłƳƝǘƽ ς ƘƻǎǎȊǵ platformςƳƽŘǎȊŜǊ ǎŜƎƝǘǎŞƎŞǾŜƭΦ ! ƳƽŘǎȊŜǊ ƭŞƴȅŜƎŜ ǊǀǾƛŘŜƴ ŀ ƪǀǾŜǘƪŜȊǃΥ ŜƎȅ ƳŜǊŜǾ 

ŦŜƭǸƭŜǘǊŜκƭŀǇǊŀ ŦŜƪǘŜǘƛƪ ŀȊ ŜƳōŜǊƛ ǘŜǎǘŜǘΣ ǎ ŜȊ ŀ ƭŀǇ όǇƭŀǘŦƻǊƳύ ǾŞƪƻƴȅ Şƭ ǎŜƎƝǘǎŞƎŞǾŜƭ Ǿŀƴ ŀƭłǘłƳŀǎȊǘǾŀΦ 

Megkeresik azt a ǇƻȊƝŎƛƽǘΣ ŀƘƻƭ ŀ ŦŜƭǸƭŜǘ Şǎ ŀ ǊŀƧǘŀ ŦŜƪǾǃ ǘŜǎǘ ŜƎȅŜƴǎǵƭȅōŀ ƪŜǊǸƭΣ ǎ ŜȊ ƳŜƎmutatja a test 

ǘǀƳŜƎƪǀȊŞǇǇƻƴǘƧłǘ. 

2.4. A Felvil§gosod§s kora 

Luigi Galvani (1737ςмтфуύ мтус ƴȅŀǊłƴ ŀ ƭŞƎƪǀǊ ŜƭŜƪǘǊƻƳƻǎǎłƎłƴŀƪ Ƙŀǘłǎłǘ ǾƛȊǎƎłƭǘŀ ƛȊƻƭłƭǘ 

ōŞƪŀƛȊƳƻƪƻƴΦ aŜƎŦƛƎȅŜƭŞǎŜƛ ŀƭŀǇƧłƴ Ƨǳǘƻǘǘ ŀǊǊŀ ŀ ƪǀǾŜǘƪŜȊǘŜǘŞǎǊŜΣ ƘƻƎȅ αŀȊ ƛŘŜƎ ǘŜƭƧŜǎ ƘƻǎǎȊłōŀƴ 

ŜƭŜƪǘǊƻƳƻǎǎłƎ ǘŀƭłƭƘŀǘƽέΦ aǳƴƪłƧŀ όAz elektrƻƳƻǎǎłƎ Ƙŀǘłǎŀ ŀȊ ƛȊƻƳƳƻȊƎłǎǊŀΣ Commentary on their 

Effects of Electricity on Muscular Motion ς мтфмύΣ ǘŀƭłƴ ŀȊ ŜƎȅƛƪ ƭŜƎƪƻǊłōōƛ ƭŜƝǊłǎŀ ŀȊ ƛŘŜƎ Şǎ ƛȊƻƳ 

ƪǀȊǀǘǘƛ ŜƭŜƪǘǊƻƳƻǎ ƪŀǇŎǎƻƭŀǘƴŀƪΦ 9ȊŞǊǘ ŀ ŦŜƭŦŜŘŜȊŞǎŞǊǘ DŀƭǾŀƴƛǘ ŀ ƪƝǎŞǊƭŜǘƛ ƴŜǳǊƻƭƽƎƛŀ ŀǘȅƧłƴŀƪ ǘŀǊǘƧłƪΦ 

Emst Heinrich (1795ς1878), Wilhelm Eduard (1804ς1891) & Eduard Friedrick Wilhelm Weber 

(1806ς1871), akik az ŀȊ Ŝƭǎǃƪ voltak, akik αDie Mechanik Der Menschlichen Gerverzeugeέ (1836) ŎƝƳǼ 

ƳǳƴƪłƧǳƪōŀƴ ƭŜƝǊǘłƪ ŀ ǘŜǎǘ ǘǀƳŜƎƪǀȊŞǇǇƻƴǘƧłƴŀƪ ƳƻȊƎłǎłǘ Şǎ ǃƪ ǎȊłƳƻƭǘłƪ ƪƛ ŜƭǃǎȊǀǊ ŀ ǘŜǎǘ ƴŞƘłƴȅ 

ŀƴǘǊƻǇƻƳŜǘǊƛŀƛ ǇŀǊŀƳŞǘŜǊŞǘΦ aǳƴƪłǎǎłƎǳƪ ǎƻǊłƴ ǎƻƪŀǘ ŦƻƎƭŀƭƪƻȊǘŀƪ ŀ ƧłǊłǎ ǾƛȊǎƎłƭŀǘłǾŀƭΣ ƴŞȊŜǘǸƪ 

ǎȊŜǊƛƴǘ ŀ ŎƻƳō ƛƴƎŀǎȊŜǊǼ ƭŜƴƎǃƳƻȊƎłǎǘ ǾŞƎŜȊΦ 

Harless uƎȅŀƴŀȊȊŀƭ ŀ ƳƽŘǎȊŜǊǊŜƭΣ ƳŜƭƭȅŜƭ ²ŜōŜǊŞƪ ŘƻƭƎƻȊǘŀƪΣ ƳŜƎƘŀǘłǊƻȊǘŀ ŀ ǘŜǎǘ 

ǎȊŜƎƳŜƴǎŜƛƴŜƪ ŞǊǘŞƪŜƛǘΣ ǾŀƭŀƳƛƴǘ ƳŜƎƘŀǘłǊƻȊǘŀ ŀ ǘŜǎǘ ǘǀƳŜƎƪǀȊŞǇǇƻƴǘƧłƴŀƪ ŀōǎȊƻƭǵǘ Şǎ ǊŜƭŀǘƝǾ 

ƘŜƭȅȊŜǘŞǘ ŀ Ƙƻǎszanti tengely (ƭƻƴƎƛǘǳŘƛƴłƭƛǎύ ƳŜƴǘŞƴΦ 9ƴƴŜƪ ŜǊŜŘƳŞƴȅƪŞƴǘ му ǎȊŜƎƳŜƴǎǊŜ ƻǎȊǘƻǘǘŀ ŀ 

ǘŜǎǘŜǘΦ aŞǊŞǎŜƛ ōŜōƛȊƻƴȅƝǘƻǘǘłƪΣ ƘƻƎȅ ŀ ǘŜǎǘ ǘǀƳŜƎƪǀȊŞǇǇƻƴǘƧłƴŀƪ ƘŜƭȅȊŜǘŞǘ Şǎ ŀ szegmensekre kapott 

ŞǊǘŞƪŜƪŜǘ ōŜŦƻƭȅłǎƻƭƧŀ ŀ ƴŜƳ Şǎ ŀȊ ŞƭŜǘƪƻǊΦ 

2.5. Az ¼jkor 

!Ȋ ǵƧƪƻǊ ǘŜŎƘƴƛƪŀƛ Ǌƻōōŀƴłǎŀ ƭŜƘŜǘǃǾŞ ǘŜǘǘŜ ŀ ƳƻȊƎłǎ Ǉƻƴǘƻǎ ǾƛȊǎƎłƭŀǘłǘΦ 9Ȋ ŀȊ ŀ ƪƻǊǎȊŀƪΣ ƳŜƭȅ ŀ 

ŦŜƭǾƛƭłƎƻǎƻŘłǎ ƪƻǊłƴŀƪ ŜǊŜƧŞōǃƭ ǘłǇƭłƭƪƻȊǾŀ όa tudomłƴȅƻǎ ƛƎŞƴȅŜǎǎŞƎ ŜƭǘŜǊƧŜŘŞǎŞǾŜƭ) ǎȊłƳƻǎ 

ǘǳŘƻƳłƴȅƻǎ ŦŜƭŦŜŘŜȊŞǎ ǊŞǾŞƴ ǎƻƪ ǵƧ ǘŜǊǸƭŜǘ łƭǘŀƭ ŦŜƭǘŜǘǘ ƪŞǊŘŞǎ megǾłƭŀǎȊƻƭłǎłǊŀ ǘǀǊŜƪǎȊƛƪΦ  

Daguerre (1787ς1851) hŀǊƳƛƴŎŀǎ ŞǾŜƛƴŜƪ ŘŜǊŜƪłƴ ƳŜƎǘŜǊǾŜȊǘŜ ŀ 5ƛƻǊłƳłǘΣ ŀƳŜƭȅ ƪǸƭǀƴƭŜƎŜǎ 

ŦŞƴȅŜŦŦŜƪǘǳǎƻƪƪŀƭ ŜƭƭłǘƻǘǘΣ ƪǀǊ ŀƭŀƪōŀƴ ŜƭǊŜƴŘŜȊŜǘǘ ŦŜǎǘƳŞƴȅŜƪōǃƭ łƭƭǘΦ aƝƎ ŜȊŜƴ ŀ Ƴǳƴƪłƴ ŘƻƭƎƻȊƻǘǘΣ 

ŜƭƪŜȊŘŜǘǘ ŜƎȅ ƻƭȅŀƴ ƎŞǇŜȊŜǘŜƴ ŘƻƭƎƻȊƴƛΣ ŀƳŜƭȅ ƪŞǇŜǎ ƭŜƴƴŜ ŜŎǎŜǘ Şǎ ŦŜǎǘŞƪ ƴŞƭƪǸƭΣ ǀƴƳǼƪǀŘǃŜƴ 
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ƪŞǇŜƪŜǘ ƭŞǘǊŜƘƻȊƴƛ ŀ ǾƛƭłƎǊƽƭ ς ǾŀƎȅƛǎ ŀ ŦŞƴȅƪŞǇŜȊǃƎŞǇŜƴΦ муотςǊŜ ǎƛƪŜǊǸƭǘ ƪƛŦŜƧƭŜǎȊǘŜƴƛŜ ŀ ŦŞƴȅƪŞǇŜȊŞǎ 

egy ƳǼƪǀŘǃ ǊŜƴŘǎȊŜǊŞǘΣ ŀ ŘŀƎŜǊǊƻǘƝǇƛłǘΦ 

;ǘƛŜƴƴŜ WǳƭŜǎ aŀǊŜȅ όмуолς1904) mǳƴƪłǎǎłƎŀ ǎƻǊłƴ ŀ ƧłǊłǎ ǾƛȊǎƎłƭŀǘłǾŀƭΣ Şǎ ŀȊ ƛȊƻƳƳǳƴƪŀ 

ƪǀȊōŜƴ ŦŜƭƭŞǇǃ ŜǊǃƘŀǘłǎƻƪ ŞǊǘŞƪŜƭŞǎŞǾŜƭ ŦƻƎƭŀƭƪƻȊƻǘǘΦ ! ƪŞǇŀƭƪƻǘłǎ ƛǎ ŞǊŘŜƪŜƭǘŜΥ ƭŞǘǊŜƘƻȊǘŀ ŀ 

ŎǊƻƴƻŦƻǘƻƎǊłŦƛƪǳǎ ǇǳǎƪłǘΣ ƳŜƭƭȅŜƭ ǎƻǊƻȊŀǘƪŞǇŜƪ ƪŞǎȊƝǘŞǎŞǾŜƭ ƳłǊ Ƨƽƭ ƭŜƘŜǘŜǘǘ ƪǀǾŜǘƴƛ ŀ ƳƻȊƎłǎƻƪŀǘΦ 

bŜƪƛ ƪǀǎȊǀƴƘŜǘǃ ŀȊ Ŝƭǎǃ ƴŀƎȅǎŜōŜǎǎŞƎǼ ƪŀƳŜǊŀ ƛǎΣ ƳŜƭƭȅŜƭ ƳłǊ ŜƎȅ ƭŀōŘŀ ȊǳƘŀƴłǎłǘ ƛǎ ƳŜƎŦŜƭŜƭǃ 

ƪŞǇƳƛƴǃǎŞƎ ōƛȊǘƻǎƝǘłǎŀ ƳŜƭƭŜǘǘ ǊǀƎȊƝǘŜƴƛ ƭŜƘŜǘŜǘǘΦ 

 

2.6. A leg¼jabb eredm®nyek ï mozg§selemz®s 

A XX. szłȊŀŘ ŜƭŜƧŞƴ ŀ ƳƻȊƎłǎƻƪ ǾƛȊǎƎłƭŀǘŀ ŀƭŀǇǾŜǘǃŜƴ ǵƧ ƭŜƴŘǸƭŜǘŜǘ ƪŀǇƻǘǘΦ 9ƴƴŜƪ ƻƪŀ ŀƭŀǇǾŜǘǃŜƴ 

az volt, hoƎȅ ŀ ƳŞǊŞǎǘŜŎƘƴƛƪŀƛ ŜǎȊƪǀȊǀƪ ǊƻƘŀƳƻǎ ŦŜƧƭǃŘŞǎƴŜƪ ƛƴŘǳƭǘŀƪΣ ƳŜƎƧŜƭŜƴǘ ŀ ǎȊłƳƝǘƽƎŞǇΣ ƳŜƭȅ 

ŦŜƧƭǃŘŞǎŞǾŜƭ ƭŜƘŜǘǃǾŞ Ǿłƭǘ ŀ ƎȅƻǊǎ ŀŘŀǘǊǀƎȊƝǘŞǎ Şǎ ŦŜƭŘƻƭƎƻȊłǎΦ ! ŦƛƭƳ Şǎ ƪŞǎǃōō ŀ video ipar ŞƭŜǘǊŜ ƘƝǾǘŀ 

Şǎ ŜƭŞǊƘŜǘǃǾŞ ǘŜǘǘŜΣ ŀȊ ŜƎȅǊŜ pontosabbΣ Ƨƻōō Şǎ łǊłōŀƴ ƛǎ ŜƭŞǊƘŜǘǃōō ŦŞƴȅƪŞǇŜȊǃƎŞǇŜƪŜǘΣ 

ǾƛŘŜƻƪŀƳŜǊłƪŀǘΣ ƛƴŦǊŀƪŀƳŜǊłƪŀǘΦ ! ǎȊłƳƝǘłǎǘŜŎƘƴƛƪŀ Şǎ ŀ ŦƛƭƳŜȊŞǎ ƘłȊŀǎǎłƎłōƽƭ ǎȊǸƭŜǘǘŜƪ ŀȊƻƪ ŀ 

ƳƻȊƎłǎŀƴŀƭƛȊłƭƽ ǊŜƴŘǎȊŜǊŜƪΣ ƳŜƭȅŜƪƴŜƪ ŦŜƧƭŜǘǘŜōō ǾłƭǘƻȊŀǘŀƛ Ƴŀ ƭŜƘŜǘǃǾŞ ǘŜǎȊƛƪ ŀ ƳƻȊƎłǎ ŜƭŜƳȊŞǎŞǘΦ 

9ȊŜƴ ƳŞǊŞǎŜƪ Ǉƻƴǘƻǎ ŜƭǾŞƎȊŞǎŞǊŜ ǳƎȅŀƴƛǎ ŜƎȅǊŜ ƴŀƎȅƻōō ƛƎŞƴȅ ƳǳǘŀǘƪƻȊƻǘǘΥ ŀ ǎǇƻǊǘΣ ŀ ǊŜƘŀōƛƭƛǘłŎƛƽΣ 

ƘŀōƛƭƛǘłŎƛƽΣ ŀ ƘǳƳłƴǀƪƻƴƽƳƛŀΥ ŀȊ ŀǳǘƽƛǇŀǊΣ ŀ ǎǇƻǊǘǎȊŜǊƎȅłǊǘłǎΣ ŀ ōǵǘƻǊƛǇŀǊ ƳƛƴŘςƳƛƴŘ Ŝƭǃłƭƭǘ ƻƭȅŀƴ 

ƛƎŞƴȅŜƪƪŜƭΣ ƳŜƭȅŜƪ ŜƎȅǊŜ Ƨƻōōŀƴ ǎȊǸƪǎŞƎŜǎǎŞ ǘŜǘǘŞƪ ŀȊ ŜƳōŜǊƛ ƳƻȊƎłǎ ƳŞǊŞǎŞǘΦ  

 YƝǾłƴŀƭƻƳƳł Ǿłƭǘ ŀ ƴŀƎȅ ŜƭŜƳǎȊłƳǵ Şǎ Ǉƻƴǘƻǎ ƳŞǊŞǎŜƪ ŜƭǾŞƎȊŞǎŜΦ 9Ȋǘ ŀȊ ƛƎŞƴȅǘ ƳłǊ ƴŜƳ 

ƭŜƘŜǘŜǘǘ ƪƛŜƭŞƎƝǘŜƴƛ ŦŞƴȅƪŞǇŜƪƪŜƭ ƪŞǎȊǸƭǘ ŜƭŜƳȊŞǎŜƪƪŜƭ. 

 ! ƳƻȊƎłǎŜƭŜƳȊǃ ǊŜƴŘǎȊŜǊŜƪ ǘŜƘłǘ ǀǎǎȊŜƘłȊŀǎƝǘƻǘǘłƪ ŀ ƭŜƎƪƻǊǎȊŜǊǼōō ƪŞǇǊǀƎȊƝǘǃ ŜƭƧłǊłǎƻƪŀǘ Şǎ 

ǎȊłƳƝǘƽƎŞǇŜƪŜǘΦ ±ŀƭŀƳŜƴƴȅƛ ǊŜƴŘǎȊŜǊ ƭŞƴȅŜƎŜΣ ƘƻƎȅ ŀ ƪŞǇŀƭƪƻǘƽ ŜƭƧłǊłǎǎŀƭΣ ǘǀōō ƪǸƭǀƴōǀȊǃ ǎȊǀƎōǃƭ 

ǊǀƎȊƝǘŜǘǘ ƳƻȊƎƽ ƪŞǇŜǘ ŜƎȅ ǎȊłƳƝǘƽƎŞǇ ǎŜƎƝǘǎŞƎŞǾŜƭ αŜƎȅŜǎƝǘƛƪέ ƘłǊƻƳŘƛƳŜƴȊƛƽǎ ƪŞǇǇŞΦ !Ȋ ŜƭƪŞǎȊǸƭǘ 

ƪŞǇŜƪŜǘΣ ƪŞǇƪƻŎƪŀ ǎƻǊƻȊŀǘƻƪŀǘ ǎƝƪ όƪŞǘŘƛƳŜƴȊƛƽǎύ ƪŞǇƪŞƴǘ ƪŜȊŜƭǾŜ ŜƎȅ ŜƭǃǊŜ ǊǀƎȊƝǘŜǘǘ, a rendszertǃƭ 

ŦǸƎƎŜǘƭŜƴ ƪƻƻǊŘƛƴłǘŀ ǊŜƴŘǎȊŜǊ ǎŜƎƝǘǎŞƎŞǾŜƭ όłƭǘŀƭłōŀƴ a ƳŞǊƴǀƪƛ Ƴǳƴƪłōƽƭ ǾŜǘǘ Descartesς kƻƻǊŘƛƴłǘŀ 

rendszer ƘŀǎȊƴłƭŀǘłǾŀƭ) elemzik. ! ǾƛȊǎƎłƭǘ ƳƻȊƎƽ ǘłǊƎȅǊŀΣ ǾŀƎȅ ŀȊ emberi testre helyezett ǎǇŜŎƛłƭƛǎ 

ƧŜƭȊŞǎŜƪŜǘκmarkereket helyeznek, melyek pontos ǘŞǊōŜli ƘŜƭȅȊŜǘŞǘ ŀ ǊŜƴŘǎȊŜǊ valamilyen ƳƽŘƻƴ 

όŦŞƴȅǾƛǎǎȊŀǾŜǊǃŘŞǎΣ ǳƭǘǊŀƘŀƴƎ ǾƛǎǎȊŀǾŜǊǃŘŞǎΣ ƛƴŦǊŀǾǀǊǀǎ ŦŞƴȅǾƛǎǎȊŀǾŜǊǃŘŞǎύ ƪŞǇŜǎ ŦŜƭƛǎƳŜǊƴƛ. A 

ƪŞǇƪƻŎƪŀ ŜƭƪŞǎȊǸƭǘŞƴŜƪ ƛŘŜƧŜ Şǎ ŀ ǾƛȊǎƎłƭǘ Ǉƻƴǘ Ǉƻƴǘƻǎ ǘŞǊōŜƭƛ ƘŜƭȅȊŜǘŜ ƪǀȊǀǘǘƛ ǀǎǎȊŜŦǸƎƎŞǎ ƭŜƘŜǘǃǾŞ 

ǘŜǎȊƛ ŀȊ ŜƭƳƻȊŘǳƭłǎ ƪƛǎȊłƳƝǘłǎłǘ ŀ ǘŞǊ ƘłǊƻƳ ƛǊłƴȅłōŀƴΦ 9ōōǃƭ ƳłǊ ǎȊłƳƝǘƘŀǘƧǳƪ ŀȊ ŀŘƻǘǘ Ǉƻƴǘ 

ǎŜōŜǎǎŞƎŞǘΣ ƎȅƻǊǎǳƭłǎłǘΣ Ƴłǎ ǇƻƴǘƻƪƘƻȊ Ǿŀƭƽ ǾƛǎȊƻƴȅłǘΣ ƪŞǘ Ǉƻƴǘƻǘ ǀǎǎȊŜƪǀǘǃ ǎȊŜƎƳŜƴǎŜƪ ŜƎȅƳłǎƘƻȊ 

ǾƛǎȊƻƴȅƝǘƻǘǘ ƘŜƭȅȊŜǘŞǘΣ ƪŞǘ ǎȊŜƎƳŜƴǎ ōŜȊłǊǘ ǎȊǀƎŞǘΣ a pontƻƪǊŀΣ ǎȊŜƎƳŜƴǎŜƪǊŜ Ƙŀǘƽ ŜǊǃket, stb. Eōōǃƭ 

ŀ ƴŜƳ ǘŜƭƧŜǎ ŦŜƭǎƻǊƻƭłǎōƽƭ ƛǎ Ƨƽƭ ƭłǘǎȊƛƪΣ ƘƻƎȅ ŜȊ ŀ ƳƻȊƎłǎŜƭŜƳȊǃ ƳƽŘǎȊŜǊ ƳƛŞǊǘ Ǿłƭǘ ƴŞǇǎȊŜǊǼǾŞΥ ƴŀƎȅƻƴ 
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ǎƻƪ ǇŀǊŀƳŞǘŜǊǘ ǎȊƻƭƎłƭǘŀǘ ŜƎȅ ŀŘƻǘǘ ƳƻȊƎłǎǎŀƭ ƪŀǇŎǎƻƭŀǘōŀƴΣ ǎ ŜȊȊŜƭ ŜƎȅŜǘƭŜƴ ǾƛȊǎƎłƭŀǘ ƭŜƘŜǘǃǾŞ ǘŜǎȊƛ 

ƴŀƎȅƻƴ ǎƻƪ ǇŀǊŀƳŞǘŜǊ ƪƛƴŜǘƛƪŀƛΣ ƪƛƴŜƳŀǘƛƪŀƛ ǾƛȊǎƎłƭŀǘłǘΦ 

! ƪǀǾŜǘƪŜȊǃ Ǉƻƴǘƻƪōŀƴ ōŜƳǳǘŀǘƻƪ ƴŞƘłƴȅ ƛƭȅŜƴ ŜƭƧłǊłǎǘΦ ! ǇƛŀŎƻƴ ƪŀǇƘŀǘƽ ǎȊłƳƻǎ ǊŜƴdszer 

ƪǀȊǸƭ ŀȊ !t!{ ƳŜƭƭŞ ƪŞǘ Lw ǘŀǊǘƻƳłƴȅōŀƴ ŘƻƭƎƻȊƽ ƻǇǘƛƪŀƛ ǊŜƴŘǎȊŜǊǘ ǾłƭŀǎȊǘƻǘǘŀƳΦ ±łƭŀǎȊǘłǎƻƳ ŀȊŞǊǘ 

ŜǎŜǘǘ ŜƭǎǃƪŞƴǘ ŀ aŜŘǘǊƻƴƛŎ ς Treonra, mert kifeƧŜȊŜǘǘŜƴ ƻǊǾƻǎƛ ŀƭƪŀƭƳŀȊłǎΥ ƎŜǊƛƴŎ ƳǼǘŞǘŜƪ ǎŜƎƝǘŞǎŞǊŜ 

ƘŀǎȊƴłƭƧłƪΦ ! ±ƛŎƻƴ ǇŜŘƛƎ ŀȊ ŜƳōŜǊƛ ƴŀƎȅƳƻȊƎłǎƻƪ ƪǀǾŜǘŞǎŞǊŜ ƪŞǇŜǎΦ 

 

2.6.1. MEDTRONIC ï Treon Medtronic Inc.  

 A c®g Minneapolisban (USA) mŤkºdik 1949 ·ta. Sz®les kºrben gy§rt orvosi 

eszkºzºket, ®s a seb®szeti elj§r§sok seg²t®s®re jºtt l®tre az §ltalunk bemutat§sra ker¿lŖ 

Medtronicï Treon nevŤ rendszer (1. §bra). 

 

1. §bra Medtronic Treon 

Az alkalmaz§s infravºrºs tartom§nyban dolgoz·, optikai elvŤ rendszer. K®t darab 

norm§l sebess®gŤ kamer§j§val az eszkºz 512 passz²v, azaz retroreflekt²v markert k®pes kºvetni 

(hat szabads§gi fok eset®n ez 170 szil§rd testet jelent). A szf®rikus markerek m®rete 1 cm. A 

pontoss§ga 0,01ï0,1 cm kºzºtt van. Ez a pontoss§gi tartom§ny teszi lehetŖv®, hogy 

gerincmŤt®tekn®l alkalmazz§k. A rendszer k¿lºnlegess®ge, hogy a markerek itt nem a 

p§ciensre, hanem az orvosi mŤszerekre ker¿lnek, ®s azok pontos poz²ci·j§nak detekt§l§s§val 

seg²tik a seb®szt. A kºnnyebb detekt§l§s ®rdek®ben speci§lisan kialak²tott markerh§rmasokat 

alkalmaznak (2. §bra). 
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2. §bra A Medtronic Treon haszn§lat kºzben 

 

A rendszer kalibr§ci·ja egy speci§lis s²k, azaz k®tdimenzi·s raszter h§l· seg²ts®g®vel 

tºrt®nik, mely a megfelelŖ koordin§tarendszert §ll²tja be. 
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3. §bra A Medtronic Treon Kalibr§l§sa 

Adatfeldolgoz§sa term®szetesen teljes automatikus, a seb®sz sz§m§ra val·s idejŤ k®pet 

biztos²t mŤt®t kºzben k®sz¿lt ¼n. realïtime rºntgen seg²ts®g®vel. (3. §bra) 

 

4. §bra A Realïtime kºvet®s rºntgen seg²ts®g®vel 

A rendszer hardvere ®s szoftvere a c®g saj§t fejleszt®se, ez®rt nem alak²that·. Az adatok 

feldolgoz§sa realï time tºrt®nik (4. §bra). Ćra 2ï300.000 doll§r kºzºtt mozog. 
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2.6.2. Vicon 

A rendszert fejlesztŖ Vicon Motion Systems Oxfordban mŤkºdik 1984 ·ta. A rendszer 

sz®leskºrŤ alkalmaz§sban haszn§lhat·, a nagy mozg§sok elemz®s®tŖl az anim§ci·ig. 

L§that·hoz kºzeli infravºrºs (near infrared) ®s infravºrºs f®nytartom§nyban dolgozik saj§t 

fejleszt®sŤ IR kamer§k seg²ts®g®vel (50/60Hz), melyekbŖl 2ï16 db haszn§lhat· egyszerre (5. 

§bra) 

 

5. §bra A Vicion IR kamer§ja 

 

 Sz§zºtven akt²v, azaz saj§t IR forr§ssal rendelkezŖ vagy passz²v, azaz retroreflekt²v 

marker egy¿ttes mozg§s§t tudja kºvetni 0,1 cmïes hibahat§rral, melyek m®rete 1ï5 cm kºzºtt 

mozog (6. §bra) [14, 31]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. §bra A Vicon rendszer markerez®se [14]  
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A rendszer minden adatfeldolgoz§si l®p®se teljesen automatikus, ez§ltal gyors, de 

kev®sb® m·dos²that·. Kalibr§ci·ja speci§lis kalibr§l· k®szlettel v®gezhetŖ, melyet a gy§rt· 

biztos²t. 

Egy programcsal§dr·l van sz·, mely a k¿lºnbºzŖ r®szfeladatok/m®r®si ºssze§ll²t§sok 

elv®gz®s®hez k¿lºnbºzŖ hardver ®s szoftver ºssze§ll²t§sokat k²n§l (7. §bra). 

 

 

7. §bra A Vicon rendszer testmodellje 
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2.6.3. Ariel Performance Analysis System (APAS) 

APAS Ariel Dynamics INC 1968, San Diego, CA, USA 

Az egyik legkor§bban l®trejºtt ilyen rendszer Kaliforni§ban sz¿letett meg: a Gideon 

Ariel §ltal vezetett Ariel Dynamics c®g alkotta meg az Ariel Performance Analysis System 

mozg§svizsg§l· rendszert 1970ïes ®vek elej®n. Az APAS 9 kamera kezel®s®re k®pes video 

alap¼ sz§m²t·g®ppel seg²tett rendszer. Szinte a mozg§selemz®s valamennyi ter¿let®n 

alkalmazhat·, a sportban, gy·gy§szatban, m®rnºki munk§ban (pl. sporteszkºzºk, b¼torok 

tervez®se) sŖt, az Ťrkutat§sban ®s a filmiparban is. Eredm®nnyel haszn§lja az Amerikai Egyes¿lt 

Ćllamok ter¿let®n tºbb egyetem, a NASA, Eur·p§ban a stockholmi egyetem [13, 55]. 

Nagy elŖnye, hogy a l§that· f®ny tartom§ny§ban dolgozik, valamint b§rmilyen norm§l 

®s high speed kamer§t k®pes kezelni (50/60Hz), §ltal§ban offline m·dban. Kamera k®p®t tudja 

ut·lag ºsszeszinkroniz§lni. K®prºgz²t®se egyszerŤ AVI file form§tumban tºrt®nik, ezzel 

lehetŖv® teszi a nyert adatok sz®leskºrŤ, rendszertŖl f¿ggetlen felhaszn§l§s§t. Negyven akt²v 

vagy passz²v markert k®pes kºvetni m®r®sïºssze§ll²t§st·l f¿ggŖen 5%ïos hib§val. Az adatok 

feldolgoz§s§ra k®zi ®s automatikus ¼ton egyar§nt lehetŖs®g van, ezzel biztos²tva, hogy a 

folyamatba minden l®p®sn®l kºzbe lehessen avatkozni [32, 33, 34, 35]. 

Alak²that·s§ga miatt ezt a szoftvert v§lasztottuk a piacon kaphat·ak kºz¿l. 
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3. A Goethe Gait Lab mozg§svizsg§l· laborat·rium 

3.1. A labor megalakul§sa 

YǳǘŀǘƽŎǎƻǇƻǊǘƻƳ 2009ςōŜƴ ŀƭŀƪǳƭǘ DƻŜǘƘŜ Dŀƛǘ [ŀō ƴŞǾŜƴΦ ! ƪǳǘŀǘƽƭŀōƻǊŀǘƽǊƛǳƳ ŎŞƭƧŀ ŜƎȅ 

olyan (MagyarorsȊłƎƻƴ ƳƛƴŘŜƴƪŞǇǇŜƴΣ ŘŜ ǘŀƭłƴ 9ǳǊƽǇłōŀƴ ƛǎ ŜƎȅŜŘǸƭłƭƭƽ) ƳƻȊƎłǎǾƛȊǎƎłƭƽ ƪǀȊǇƻƴǘ 

ƳǼƪǀŘǘŜǘŞǎŜ voltΣ ƳŜƭȅ ƪŞǇŜǎ ƴƻǊƳłƭƛǎǘƽƭ ŜƭǘŞǊǃ ŦŜƧƭǃŘŞǎǼ ǾƛȊǎƎłƭŀǘƛ ǎȊŜƳŞƭȅ ŦƻƎŀŘłǎłǊŀΣ łƭƭŀǇƻǘłƴŀƪ 

ŦŜƭƳŞǊŞǎŞǊŜ ōƛȊǘƻƴǎłƎƻǎΣ ƎȅƻǊǎΣ ŦłƧŘŀƭƻƳƳŜƴǘŜǎΣ Şǎ ƳŞƎƛǎ ǎƻƪ ŀŘŀǘƻǘ ǎȊƻƭƎłƭǘŀǘƽ ƳƽŘƻƴΦ 9Ȋłƭǘŀƭ 

ƭŜƘŜǘǃǾŞ ǘŜǎȊƛ ŀȊ ŜƎȅŜǎ ƪƽǊƪŞǇŜƪ Ƨƻōō ŦŜƭǘŞǊƪŞǇŜȊŞǎŞǘΣ ŀȊ ŀƭƪŀƭƳŀȊƻǘǘ ǘŜǊłǇƛłƪ Ƨƻōō ƪƛǾłƭŀǎȊǘłǎłǘΣ 

ǾŀƭŀƳƛƴǘ ƘŀǘłǎƳŜŎƘŀƴƛȊƳǳǎǳƪ Ǉƻƴǘƻǎŀōō ǾƛȊǎƎłƭŀǘłǘΦ 

Fontosnak tartottam ŀ ƳƻȊƎłǎǘ ǎŜƎƝǘǃ ƻǊǾƻǎƛΣ ƎȅƽƎȅłǎȊŀǘƛ ǎŜƎŞŘŜǎȊƪǀȊǀƪΣ ǾŀƭŀƳƛƴǘ ƻǊǘŞȊƛǎŜƪΣ 

ǇǊƻǘŞȊƛǎŜƪ Şǎ ƛƳǇƭŀƴǘłǘǳƳƻƪ ŦǳƴƪŎƛƻƴłƭƛǎ όƘŀǎȊƴłƭŀǘ ƪǀȊōŜƴƛΣ ŀȊŀȊ ŀ ǇłŎƛŜƴǎǎŜƭ ŜƎȅǸǘǘ ǘǀǊǘŞƴǃύ 

ǾƛȊǎƎłƭŀǘłǘΦ 

/ŞƭƻƳ ŜƎȅ ƪƛŜƳŜƭƪŜŘǃ ƪǳǘŀǘłǎƛΣ ƻƪǘŀǘłǎƛ Şǎ ǇǳōƭƛƪłŎƛƽǎ ǘŜǾŞƪŜƴȅǎŞƎŜǘ Ŧƻƭȅǘŀǘƽ ƪǳǘŀǘƽƘŜƭȅ 

ƭŞǘǊŜƘƻȊłǎŀΣ ƪǸƭǀƴǀǎŜƴ ŀƴƴŀƪ ŦŞƴȅŞōŜƴΣ ƘƻƎȅ ŀ ǇǳōƭƛƪłŎƛƽǎ ŀŘŀǘōłȊƛǎƻƪ ŀƭŀǇƧłƴ ǘǳŘƧǳƪΣ ƘƻƎȅ ŀȊ 

łƭǘŀƭǳƴƪ ŀƭƪŀƭƳŀȊƻǘǘ !ǊƛŜƭ tŜǊŦƻǊƳŀƴŎŜ !ƴŀƭȅǎƛǎ {ȅǎǘŜƳ ǎŜƎƝǘǎŞƎŞǾŜƭ ǾƛǎȊƻƴȅƭŀƎ ƪŜǾŞǎ ǇǳōƭƛƪłŎƛƽ 

ƪŞǎȊǸƭǘΦ 9ȊŜƪ ƴŀƎȅǊŞǎȊǘ ŀ ǎǇƻǊǘƪǳǘŀǘłǎ ǘŜǊǸƭŜǘŞǘ ŞǊƛƴǘƛƪΣ ƝƎȅ alacsony eseǘǎȊłƳƳŀƭ ŘƻƭƎƻȊƴŀƪ όłƭǘŀƭłōŀƴ 

ол ŦǃύΦ Cǃ ŎŞƭƻƳ ŀ ƴƻǊƳłƭƛǎǘƽƭ ŜƭǘŞǊǃ ŦŜƧƭǃŘŞǎǼ ǎȊŜƳŞƭȅŜƪ ƳƻȊƎłǎłƴŀƪ ƪǳǘŀǘłǎŀΣ Ŝ ƳƻȊƎłǎǘƝǇǳǎƻƪ 

ǀǎǎȊŜƘŀǎƻƴƭƝǘłǎŀ ƳƛƴŘ ŀȊ ŜƎŞǎȊǎŞƎŜǎ ƳƻȊƎłǎǎŀƭΣ ƳƛƴŘ ǇŜŘƛƎ ǀƴƳŀƎǳƪƪŀƭ (ǇƭΦ ǘŜǊłǇƛŀ ƘŀǘłǎǾƛȊǎƎłƭŀǘΣ 

ŦŜƧƭǃŘŞǎ ƪǀǾŜǘŞǎŜύ. 

Fontosnak tartom ŀ ƴŜƳȊŜǘƪǀȊƛ ƪŀǇŎǎƻƭŀǘƻƪ ŞǇƝǘŞǎŞǘΣ Ƴłǎ ƪǳǘŀǘƽƘŜƭȅŜƪƪŜƭ felvenni a 

ƪŀǇŎǎƻƭŀǘƻǘΣ ŀ ǾƛȊǎƎłƭŀǘƛ ƳƽŘǎȊŜǊǘ Ƴłǎƻƪ ǎȊłƳłǊŀ ƛǎ ŜƭŞǊƘŜǘǃǾŞ ǘŜƴƴƛΦ 9Ȋłƭǘŀƭ ǵƴΦ α!ŘŀǘƎȅǼƧǘǃ 

pontokatέ ƭŞǘŜǎƝǘŜƴƛΣ ƳŜƭȅŜƪ Ƴƻōƛƭƛǎŀƴ ŀƪłǊ ŀȊ ƻǊǎȊłƎ ǘŜǊǸƭŜǘŞƴΣ ŀƪłǊ ƪǸƭŦǀƭŘǀƴ ƘƻȊȊłŦŞǊƘŜǘǃƪƪŞ 

ǾłƭƴŀƪΦ 

3.2. A mozg§svizsg§lat alapjai 

! ƳƻȊƎłǎǾƛȊǎƎłƭŀǘ jelenlegi Ŧǃōō ŀƭƪŀƭƳŀȊłǎƛ ǘŜǊǸƭŜǘŜƛ ŀ ǾƛƭłƎƻƴ: 

× ǎǇƻǊǘƪǳǘŀǘłǎƻƪ όŜŘȊŞstervek), 

× ƳƻȊƎłǎǎŀƭ ƪŀǇŎǎƻƭŀǘƻǎ ƻǊǾƻǎƛ ƪǳǘŀǘłǎƻƪΣ ǊŜƘŀōƛƭƛǘłŎƛƽ, 

× munkaςŀƭƪŀƭƳŀǎǎłƎƛ ǾƛȊǎƎłƭŀǘƻƪΣ 

× ƛǇŀǊƛ ŀƭƪŀƭƳŀȊłǎƻƪ όŜŘȊǃŎƛǇǃ ǾƛȊǎƎłƭŀǘƻƪΣ ǎǘōΦύΣ 

× ōƛƻƭƽƎƛŀƛ ǾƛȊǎƎłƭŀǘƻƪ όłƭƭŀǘƻƪ ƳƻȊƎłǎŀύΣ 

× ǘǀǊǾŞƴȅǎȊŞƪƛ ǾƛȊǎƎłƭŀǘƻƪΣ 

× ǼǊƪǳǘŀǘłǎΣ ŀƴȅŀƎǘŜǎȊǘŜƪΣ ǼǊƘŀƧƽǎƪŞǇȊŞǎΣ 
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× ƳǼǾŞǎȊŜƪ ƪŞǇȊŞǎŜΣ ƳƻȊƎłǎƻƪ łōǊłȊƻƭłǎŀ όŦŜǎǘŞǎȊŜǘΣ ǎȊƻōǊłǎȊŀǘΣ ŦƛƭƳύΦ 

 

! ƳƻȊƎłǎǾƛȊǎƎłƭŀǘ ŀȊ ƻǊǾƻǎƛ ƎȅŀƪƻǊƭŀǘōŀƴ ŀƭƪŀƭƳŀǎ: 

× łƭƭŀǇƻǘŦŜƭƳŞǊŞǎǊŜ ό! ǘŜƭƧŜǎ ǘŜǎǘ ǀǎǎȊŜǘŜǘǘ ƳƻȊƎłǎŀƛ ǾƛȊǎƎłƭƘŀǘƽƪ ς ǇƭΦ ƧłǊłǎΣ ƛƭƭΦ 

ǘŜǎǘǊŞǎȊŜƪ ŜƎȅŜǎ ƝȊǸƭŜǘŜƪ ƳƻȊƎłǎłƴŀƪ ǾƛȊǎƎłƭŀǘŀΥ ŀȊ ƝȊǸƭŜǘŜƪ Şǎ ŀ ƎŜǊƛƴŎ ƘŜƭȅȊŜǘŜ Şǎ 

ƳƻȊƎłǎǘŜǊƧŜŘŜƭƳŜΣ ŀ ƳƻȊƎłǎ ǎŜōŜǎǎŞƎŜΣ ŀ ƳƻȊƎłǎ ŘƛƴŀƳƛƪłƧŀύ, 

× a ƳŜƎŦŜƭŜƭǃ ǘŜǊłǇƛŀ ƪƛǾłƭŀǎȊǘłǎłǊŀ, 

× a ƪŜȊŜƭŞǎ όŜƪύ Ƙŀǘłǎłƴŀƪ ŦƻƭȅŀƳŀǘƻǎ ƪǀǾŜǘŞǎŞǊŜ, valamint a 

× kŜȊŜƭŞǎ ǾŞƎŞƴ ŀȊ łƭƭŀǇƻǘǾłƭǘƻȊłǎ ƳŞǊŞǎŞǊŜ. 

! ǾƛȊǎƎłƭŀǘ ƳŜƴŜǘŜ 

! ǾƛȊǎƎłƭŀǘ ¢9[W9{9b C#W5![haa9b¢9{Φ ! ƳŞǊŞǎ ƳŜƎƪŜȊŘŞǎŜ Ŝƭǃǘǘ ŀ ǾƛȊǎƎłƭƴƛ ƪƝǾłƴǘ 

ǘŜǎǘǊŞǎȊǊŜ ŀ ǊŜƴŘǎȊŜǊ ǎȊłƳłǊŀ ǎȊǸƪǎŞƎŜǎ ǎǇŜŎƛłƭƛǎ ƧŜƭȊŞǎŜƪŜǘ, ǵƴΦ mŀǊƪŜǊŜƪŜǘ ƘŜƭȅŜȊǸƴƪ ŦŜƭ όƳŞǊŞǎƛ 

ƘŜƭȅȊŜǘǘǃƭ Şǎ ŦŜƭŀŘŀǘǘƽƭ ŦǸƎƎǃŜƴ ǾŀƎȅ ŀ ōǃǊǊŜ ƪǀȊǾŜǘƭŜƴǸƭΣ ǾŀƎȅ ŦŜƪŜǘŜ ǇŀƳǳǘ ǊǳƘłȊŀǘra, melyet a 

ƘŜƭȅǎȊƝƴŜƴ ōƛȊǘƻǎƝǘǳƴƪύ. 9Ȋǳǘłƴ ǾƛŘŜƻƪŀƳŜǊłƪƪŀƭ ǊǀƎȊƝǘƧǸƪ ŀ ƪƝǾłƴǘ ƳƻȊƎłǎǘΦ ! ǾƛȊǎƎłƭŀǘ ƛŘǃǘŀǊǘŀƳŀ ŜƎȅ 

ǎȊŜƳŞƭȅ ŜǎŜǘŞōŜƴ ƪōΦ ол ǇŜǊŎΦ (8Φ łōǊŀ) 

 

8Φ łōǊŀ ! ƳƻȊƎłǎǾƛȊǎƎłƭŀǘ ƪǀȊōŜƴ 
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3.3. A mozg§svizsg§lat l®p®sei 

 !Ȋ ŜƳōŜǊǘ ǊŞƎƽǘŀ ŦƻƎƭŀƭƪƻȊǘŀǘƧŀ ŀ ƪǸƭǀƴōǀȊǃ ƳƻȊƎłǎƻƪ ǊŞǎȊƭŜǘŜǎ ƳŜƎƛǎƳŜǊŞǎŜΦ 9ȊŞǊǘ ŀƭŀƪǳƭǘ 

ƪƛ ŀȊ ƻǇǘƛƪŀƛ ƪǀǾŜǘŞǎ ǘǳŘƻƳłƴȅŀΣ ƳŜƭȅ ŀ ƭłǘłǎ ƳƻŘŜƭƭŜȊŞǎŞƴŜƪ ǎŜƎƝǘǎŞƎŞǾŜƭ ƎȅǼƧǘ ŀŘŀǘƻƪŀǘ ŀ ƳƻȊƎłǎǊƽƭΦ 

9ȊŜƴ ŜƭƧłǊłǎƻƪŀǘ ŀ ǘǳŘƻƳłƴȅ Şǎ ŀ ƳǼǾŞǎȊŜǘ ǎȊłƳƻǎ ǘŜǊǸƭŜǘŞƴ ƘŀǎȊƴłƭƧłƪΥ ŀȊ ŞƭŜǘǘǳŘƻƳłƴȅƻƪ ƪǀȊǸƭ az 

łƭƭŀǘƻƪ ƳƻȊƎłǎłƴŀƪ ƪǳǘŀǘłǎŀ όƻǇŜƴ ŦƛŜld, labirintus tesztekύΣ ŀ ǎǇƻǊǘΣ ŀȊ ǼǊƪǳǘŀǘłǎ όpl. ŀǎȊǘǊƻƴŀǳǘłƪ 

ƪŞǇȊŞǎŜύΣ ŀ ƪǸƭǀƴōǀȊǃ ōƛƻƳŜŎƘŀƴƛƪŀƛ ǾƛȊǎƎłƭŀǘƻƪΤ ŀ ƳŞǊƴǀƪƛ ǘǳŘƻƳłƴȅƻƪ ŜǎŜǘŞōŜƴ ŀȊ ŜǊƎƻƴƽƳƛŀΣ ŀ 

ǎȊƛƳǳƭłŎƛƽǎ Şǎ ǾƛȊǳŀƭƛȊłŎƛƽǎ ǘŜŎƘƴƛƪłƪ ŞǊŘŜƳŜƭƴŜƪ ŜƳƭƝǘŞǎǘΣ ƳƝƎ ŀȊ ƻǊǾƻǎǘǳŘƻƳłƴȅƻƪ ƪǀǊŞōǃƭ fontos 

ǘŜǊǸƭŜǘŜƪΥ ŀ ǎȊłƳƝǘƽƎŞǇ ǾŜȊŞǊŜƭǘ ǘŜǊłǇƛŀΣ ŀ ŦƻƎ ƛƳǇƭŀƴǘłŎƛƽΣ ŀȊ ƛŘŜƎǎŜōŞǎȊŜǘΣ ŀȊ ƻǊǘƻǇŞŘƛŀ Şǎ ŀ 

ƎŜǊƛƴŎǎŜōŞǎȊŜǘΦ 

 !ƪłǊƳŜƭȅƛƪ ǊŜƴŘǎȊŜǊǊǃƭ ƛǎ ƭŜƎȅŜƴ ŀȊƻƴōŀƴ ǎȊƽΣ ŀ ƳŞǊŞǎ ǘŜŎƘƴƛƪłƧŀ ƭƻƎƛƪŀƛƭŀƎ Ƙŀǎƻƴƭƽ ŜƭǾŜƪŜǘ 

ƪǀǾŜǘ ŀ ƪǀǾŜǘƪŜȊǃ ƳƽŘƻƴ ώсΣтϐΦ 

× YŀƭƛōǊłŎƛƽ: 9Ȋ ŀŘƧŀ ƳŜƎ ŜƎȅ ŀŘƻǘǘ о ŘƛƳŜƴȊƛƽǎ ǘŞǊōŜƴ ŀȊƻƴ ǎƝƪƻƪ ƘŀƭƳŀȊłǘΣ ŀƘƻƭ az 

ŀŘŀǘƎȅǼƧǘŞǎ ǘǀǊǘŞƴƛƪΦ 

× !ŘŀǘōŜƎȅǼƧǘŞǎ όYŞǇ ŦƛƭŜ) ¢ǀōō ƪŀƳŜǊŀłƭƭłǎōƽƭ ǊǀƎȊƝǘƧǸƪ ŀ ƳƻȊƎłǎǘΦ 

× ±łƎłǎΥ YƛǾłƭŀǎȊǘƧǳƪ ŀ ŦŜƭŘƻƭƎƻȊƴƛ ƪƝǾłƴǘ ƳƻȊƎłǎǎȊŀƪŀǎȊǘΦ 

× Adatbevitel ς MARKEREK ƪǀǾŜǘŞǎŜΣ ŀȊŀȊ ŀ ƳƻȊƎƽ ŜƳōŜǊƛ ǘŜǎǘǊŜ ǾŀƎȅ ǘłǊƎȅŀƪǊŀ ŀ 

ƪǀǾŜǘŞǎ ŞǊŘŜƪŞōŜƴ ƳŀǊƪŜǊŜƪŜǘ ƘŜƭȅŜȊǸƴƪΣ ƳŜƭȅŜƪ ŀƴȅŀƎŀ Şǎ ƴŀƎȅǎłƎŀ ǊŜƴŘǎȊŜǊŜƴƪŞƴǘ 

Şǎ ŀ ƳŞǊŞǎ ŎŞƭƧłǘƽƭ ŦǸƎƎǃŜƴ ŜƭǘŞǊǃΦ !ƭŀǇǾŜǘǃŜƴ ƪŞǘ ǘƝǇǳǎǳƪ Ǿŀƴ: ǇŀǎǎȊƝǾΣ mely 

ƳŜƎǾƛƭłƎƝǘłǎǘ ƛƎŞƴȅŜƭ Şǎ ŀ ƪǀǾŜǘŞǎ ŀ ǾƛǎǎȊŀǾŜǊǘ ŦŞƴȅ ŀƭŀǇƧłƴ ǘǀǊǘŞƴƛƪ Şǎ ŀƪǘƝǾ, mikor a 

ƳŀǊƪŜǊ ǎŀƧłǘ ŦŞƴƴȅŜƭ ǊŜƴŘŜƭƪŜȊƛƪΣ ǎ ŀ ƪǀǾŜǘŞǎ ŀ ƪƛōƻŎǎłǘƻǘǘ ŦŞƴȅ ǎŜƎƝǘǎŞƎŞǾŜƭ ȊŀƧƭƛƪΦ 

× ¢ǊŀƴǎȊŦƻǊƳłƭłǎ н5 ς о5 łǘŀƭŀƪƝǘłǎ ! ƴȅŜǊǘ ƪŞǘŘƛƳŜƴȊƛƽǎ ŀŘŀǘƻƪŀǘ ƘłǊƻƳŘƛƳŜƴȊƛƽǎǎł 

ƪŜƭƭ ǘǊŀƴǎȊŦƻǊƳłƭƴƛΦ 

× {ȊǼǊŞǎ !Ȋ ŀŘŀǘǎƻǊƻƪ ǎȊǼǊŞǎŜ ƪǸƭǀƴōǀȊǃ ŦǸƎƎǾŞƴȅŀƭƎƻǊƛǘƳǳǎƻƪ ǎŜƎƝǘǎŞƎŞǾŜƭ. 

× !Řŀǘƻƪ ƪƛƴȅŜǊŞǎŜ 9ƘƘŜȊ ŀ ǇƻƴǘƘƻȊ ǘŀǊǘƻȊƛƪ ŀ ƳƻȊƎłǎ ƪǸƭǀƴōǀȊǃ ŦǸƎƎǾŞƴȅŜƛƴŜƪ όǇƭΦ 

ŜƭƳƻȊŘǳƭłǎΣ ǎŜōŜǎǎŞƎΣ ƎȅƻǊǎǳƭłǎύ ƳŜƎƧŜƭŜƴƝǘŞǎŜΣ ǘłǊƻƭłǎŀΣ Ƴłǎ ŀŘŀǘŦƻǊƳłǘǳƳōŀΣ 

ŀŘŀǘōłȊƛǎōŀ ǘǀǊǘŞƴǃ ƪƻƴǾŜǊǘłƭłǎŀΦ 

× !Řŀǘƻƪ ŦŜƭŘƻƭƎƻȊłǎŀ (statisztika) 

 

! ŘƻƭƎƻȊŀǘ ŦŜƭŞǇƝǘŞǎŞōŜƴ ŜȊŜƪŜƴ ŀ ƭŞǇŎǎǃƪǀƴ ŦƻƎǳƴƪ ǾŞƎƛƎƘŀƭŀŘƴƛ ŀȊ łƭǘŀƭŀƳ ƧŀǾŀǎƻƭǘ 

ƳƽŘƻǎƝǘłǎƻƪŀǘ ƪǀǾŜǘǾŜΦ 

!Ȋ łƭǘŀƭŀƳ ǘŜǊǾŜȊŜǘǘ ƭŀōƻǊ ŀƭƪŀƭƳŀǎǎł Ǿłƭƛƪ ŜȊłƭǘŀƭ ŀ ƳƻȊƎłǎƪǳǘŀǘłǎ ǘŜǊǸƭŜǘŞƴ ǾŞƎȊŜǘǘ 

ōƛƻƳŜŎƘŀƴƛƪŀƛ ǾƛȊǎƎłƭŀǘƻƪ ƭŜŦƻƭȅǘŀǘłǎłǊŀΣ azaz a nƻǊƳłƭƛǎǘƽƭ ŜƭǘŞǊǃ ŦŜƧƭǃŘŞǎǼ ǾƛȊǎƎłƭŀǘƛ ǎȊŜƳŞƭȅŜƪ 

ƳŞǊŞǎŞǊŜΣ ƳŜƭȅōŜ ōŜƭŜǘŀǊǘƻȊƛƪ ŀ ǘŀƴǳƭłǎōŀƴ ŀƪŀŘłƭȅƻȊƻǘǘ, ŀȊ ŜƴȅƘŜΣ ƪǀȊŞǇǎǵƭȅƻǎΣ Şǎ ǎǵƭȅƻǎ Ŧƻƪōŀƴ 

ŞǊǘŜƭƳƛƭŜƎ ŀƪŀŘłƭȅƻȊƻǘǘ, illetve a kǸƭǀƴōǀȊǃ Ŧƻƪōŀƴ ƳƻȊƎłǎƪƻǊƭłǘƻȊƻǘǘ, lłǘłǎǎŞǊǸƭǘ Şǎ ƘŀƭƭłǎǎŞǊǸƭǘ 
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csoport. 9ȊŜƪ ŀ ƳŞǊŞǎŜƪ ƘǳƳłƴ ƳŞǊŜǘǘŀǊǘƻƳłƴȅōŀƴ ȊŀƧƭŀƴŀƪΣ ǎǇŜŎƛŀƭƛǘłǎǳƪŀǘ ŀ ƴŜƳΣ ǾŀƎȅ ƴŜƘŜȊŜƴ 

ŜƎȅǸǘǘƳǼƪǀŘǃ ǾƛȊǎƎłƭŀǘƛ ǎȊŜƳŞƭȅ ƧŜƭŜƴǘƛΣ ǾŀƭŀƳƛƴǘ ŀȊ ŀ ǘŞƴȅΣ ƘƻƎȅ ƛǘǘ ƎȅŀƪǊŀƴ ŀȊ Şƭǃ Şǎ ŞƭŜǘǘŜƭŜƴ ƪŞǇŜȊƛ 

eƎȅǸǘǘŜǎŜƴ ŀ ǾƛȊǎƎłƭŀǘ ǘłǊƎȅłǘ όpl. ǇłŎƛŜƴǎ Ҍ ǘłƳōƻǘύ {ƻƪ ŜǎŜǘōŜƴ ŀ ǾƛȊǎƎłƭŀǘƛ ǎȊŜƳŞƭȅ ǾƛȊǎƎłƭŀǘƛ 

αƘŜƭȅȊŜǘōŜέ ƘƻȊłǎŀ ŀȊŞǊǘ ǎŜƳ ŜƎȅǎȊŜǊǼΣ ƳŜǊǘ ƳƻȊƎłǎƛ Şǎ ŞǊǘŜƭƳƛ ƪŞǇŜǎǎŞƎ ȊŀǾŀǊƻƪ Ƴƛŀǘǘ ŀ ǎǘŀƴŘŀǊŘ 

ǾƛȊǎƎłƭŀǘƛ ƘŜƭȅȊŜǘ ŦŜƭŀŘŀǘŀƛǘ ƴŜƳ ƪŞǇŜǎ ǾŞƎǊŜƘŀƧǘŀƴƛΦ  

! ƴƻǊƳłƭƛǎǘƽƭ ŜƭǘŞǊǃ ƳƻȊƎłǎŦŜƧƭǃŘŞǎǼ ǾƛȊǎƎłƭŀǘƛ ǎȊŜƳŞƭȅŜƪ ƳƻȊƎłǎłƴŀƪ ŜƭŜƳȊŞǎŞƘŜȊ ƻƭȅŀƴ 

ŜƭǊŜƴŘŜȊŞǎǊŜ Ǿŀƴ ǎȊǸƪǎŞƎΣ ƳŜƭȅ ƎȅƻǊǎΣ ǇƻƴǘƻǎΣ Şǎ ŀ ƭŜƘŜǘǃ ƭŜƎǘǀōō ŦǳƴƪŎƛƽƧłǘ ŀǳǘƻƳŀǘƛƪǳǎ ƳƽŘƻƴΣ 

ŜƳōŜǊƛ ōŜŀǾŀǘƪƻȊłǎ ƴŞƭƪǸƭ ƪŞǇŜǎ ǸȊŜƳŜƭǘŜǘƴƛΣ ƭŜǊǀǾƛŘƝǘǾŜ ŜȊȊŜƭ ŀ ǾƛȊǎƎłƭŀǘ ƛŘŜƧŞǘΣ Şǎ ƳŜƎƎȅƻǊǎƝǘǾŀ ŀȊ 

ŀŘŀǘŦŜƭŘƻƭƎƻȊłǎǘ. 

 ałǎƛƪ ƴŀƎȅ ƪǳǘŀǘłǎƛ ǘŜǊǸƭŜǘŜƳ ƻƭȅŀƴ ŜƎŞǎȊǎŞƎǸƎȅƛ ƳŞǊƴǀƪƛ ŦŜƭŀŘŀǘƻƪŀǘ ǘŀǊǘŀƭƳŀȊΣ Ƴƛƴǘ ŀȊ 

ƻǊǘŞȊƛǎŜƪΣ ǇǊƻǘŞȊƛǎŜƪΣ ƛƳǇƭŀƴǘłǘǳƳƻƪΣ ǊŜƘŀōƛƭƛǘłŎƛƽǎ ǎŜƎŞŘŜǎȊƪǀȊǀƪ όǇƭΦ ǘłƳōƻǘΣ ƧłǊƽƪŜǊŜǘΣ ƪƻǊȊŜǘǘ) 

ǾƛȊǎƎłƭŀǘŀ Şǎ ŦŜƧƭŜǎȊǘŞǎŞƴŜƪ ǎŜƎƝǘŞǎŜ ŀȊłƭǘŀƭΣ ƘƻƎȅ ƳǼƪǀŘŞǎǸƪŜǘ ƪǀȊǾŜǘƭŜƴǸƭ ŀȊ ŜƳōŜǊƛ ƳƻȊƎłǎǎŀƭ 

ƪƻƴǘŀƪǘǳǎōŀ ƘƻȊǾŀ ƻōƧŜƪǘƝǾŜƴ ǾƛȊǎƎłƭƘŀǘƧǳƪ ƳŜƎΦ ¦ƎȅŀƴŀƪƪƻǊ ōƛȊƻƴȅƻǎ ƛƳǇƭŀƴǘłǘǳƳƻƪ ŜǎŜǘŞōŜƴ ǇƭΦ 

sztentek, ill. ǎǇŜŎƛłƭƛǎ ƳƻȊƎłǎǇǊƻōƭŞƳłƪ ǇƭΦ ǊŜǳƳŀǘƘƻƛŘ ŀǊǘƘǊƛǘƛǎ ŜǎŜǘŞƴ ǎȊǸƪǎŞƎ Ǿŀƴ ƴŀƎȅƻƴ kis 

ƳŞǊŜǘǘŀǊǘƻƳłƴȅōŀƴ ǘǀǊǘŞƴǃ ŜƭŜƳȊŞǎǊŜΣ ŜȊŞǊǘ ǎȊŞƭŜǎ ƳŞǊŜǘǘŀǊǘƻƳłƴȅōŀƴ ƪŜƭƭ ƳŞǊƴǸƴƪΣ ŀ ƳƛƪǊƻǎȊƪƽǇƛ 

ƳŞǊŜǘǘǃƭ ŀ ƘǳƳłƴ ŜƳōŜǊƛ ƳƻȊƎłǎ ƳŞǊŜǘǘŀǊǘƻƳłƴȅłƛƎΦ 

3.4. A m®r®si kºrnyezet kialak²t§sa 

! ƪŀƭƛōǊłŎƛƽ ŎŞƭƧŀ ŀȊΣ ƘƻƎȅ όƭŜƎƎȅŀƪǊŀōōŀƴ ƳǼǎȊŜǊŜǎ ƳŞǊŞǎ ǎŜƎƝǘǎŞƎŞǾŜƭύ ŀȊ ŀŘƻǘǘ ŜǎȊƪǀȊ ƛŘŜłƭƛǎ 

ƳǼƪǀŘŞǎƛ ƪǀǊǸƭƳŞƴȅŜƛǘΣ ōŜłƭƭƝǘłǎłǘ ōƛȊǘƻǎƝǘǎŀΦ ! ƪŀƭƛōǊłŎƛƽ ǎƻǊłƴ ŀ ƪŀƭƛōǊłƭƴƛ ƪƝǾłƴǘ ŜǎȊƪǀȊ ƳǼƪǀŘŞǎƛ 

ǇŀǊŀƳŞǘŜǊŜƛǘ ƻƭȅŀƴ ŞǊǘŞƪŜƪǊŜ łƭƭƝǘƧłƪ ōŜ όƪŀƭƛōǊłƭƧłƪύΣ ƳŜƭȅŜƪ ŀȊ ŀŘƻǘǘ ŀƭƪŀƭƳŀȊłǎƛ ǘŜǊǸƭŜǘƘŜȊ 

ƻǇǘƛƳłƭƛǎŀƪΣ ǾŀƎȅ ǎȊŀōǾłƴȅ łƭǘŀƭ ŜƭǃƝǊǘŀƪ όǇƭΦΥ ƳƻƴƛǘƻǊ ƪŀƭƛōǊłŎƛƽ ǎƻǊłƴ ŀ ƳŜƎŦŜƭŜƭǃ ǎȊƝƴƘǃƳŞǊǎŞƪƭŜǘΣ 

ƎŀƳƳŀΣ ŦŞƴȅŜǊǃ Şǎ ƪƻƴǘǊŀǎȊǘ ōŜłƭƭƝǘłǎŀύ ώмнϐ.  

!Ȋ !t!{ ǎȊƻŦǘǾŜǊ ŦŜƭƘŀǎȊƴłƭƽƛ ƪŞȊƛƪǀƴȅǾŜ ŎǎǳǇłƴ ŀ ǎȊƻŦǘǾŜǊ ŦŜƭƘŀǎȊƴłƭłǎłƴłƭ ŜƳƭƝǘƛ ŀ 

ƪŀƭƛōǊłƭƽ ŦǳƴƪŎƛƽǘΣ ƴŜƳ ǘŞǊ ƪƛ ŀ ƪŀƭƛōǊłŎƛƽ Ǉƻƴǘƻǎ ǇŀǊŀƳŞǘŜǊeire. 

9Ȋ ŀŘƧŀ ƳŜƎ ŜƎȅ ŀŘƻǘǘ ƘłǊƻƳŘƛƳŜƴȊƛƽǎ ǘŞǊōŜƴ ŀȊƻƴ ǎƝƪƻƪ ƘŀƭƳŀȊłǘΣ ŀƘƻƭ ŀȊ ŀŘŀǘƎȅǼƧǘŞǎ 

ǘǀǊǘŞƴƛƪΦ ! ōƛƻƳŜŎƘŀƴƛƪŀƛ ƳƻȊƎłǎƭŀōƻǊōŀƴ ŜƘƘŜȊ ǘǀōō ǘŞƴȅŜȊǃ ŜƎȅǸǘǘŜǎ ƳŜƎƭŞǘŜ ǎȊǸƪǎŞƎŜǎΥ 

1. mŜƎŦŜƭŜƭǃ ƘłǘǘŞǊ ōƛȊǘƻǎƝǘłǎŀ, 

2. a ƳŜƎǾƛƭłƎƝǘłǎ, 

3. a ƪŀƳŜǊłƪ ǘƝǇǳǎłƴŀƪ Şǎ ƘŜƭȅȊŜǘŞƴŜƪ Ǉƻƴǘƻǎ ƳŜƎƘŀǘłǊƻȊłǎŀ, 

4. a megfelŜƭǃ ƪŀƭƛōǊłƭƽ ǘŜǎǘ ƪƛǾłƭŀǎȊǘłǎŀΣ 

5. a pƻƴǘƻǎǎłƎ ƛƎŀȊƻƭłǎŀ. 
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3.4.1. A h§tt®r kiv§laszt§sa 

! ƳŜƎŦŜƭŜƭǃ ƘłǘǘŞǊ ƳŜƎƘŀǘłǊƻȊłǎłǊƽƭ ŀȊŞǊǘ ƪŜƭƭ ǎȊƽǘ ŜƧǘŜƴǸƴƪΣ ƳŜǊǘ ƻǇǘƛƪŀƛ ǊŜƴŘǎȊŜǊǊǃƭ ƭŞǾŞƴ 

ǎȊƽ, ŀ ƳŜƎŦŜƭŜƭǃ ƘłǘǘŞǊκŜƭǃǘŞǊ ƪƻƴǘǊŀǎȊǘƻǘ ōƛȊǘƻǎƝǘŀƴǳƴƪ ƪŜƭƭΦ !Ȋ ƛƴŦǊŀǾǀǊǀǎ ǘŀǊǘƻƳłƴȅōŀƴ ŘƻƭƎƻȊƽ 

ǊŜƴŘǎȊŜǊŜƪ ŜǎŜǘŞƴ ŜȊ ŀ ǇǊƻōƭŞƳŀ ƪŜǾŞǎōŞ ƭŞǇ ŦŜƭΣ ƘƛǎȊŜƴ ƳŜƎŦŜƭŜƭǃ ǎȊǼǊǃk alkaƭƳŀȊłǎŀƪƻǊ ŀ ƘłǘǘŞǊ 

ƛƴŦƻǊƳłŎƛƽƛ Ƨƽƭ ǎȊǼǊƘŜǘǃƪΦ tŞƭŘłǳƭ ƳŜƎŦŜƭŜƭǃ ƪŀƳŜǊłǘ ǾłƭŀǎȊǘǾŀ ŀȊ ǵƴΦ bƛƎƘǘ {Ƙƻǘ ŦǳƴƪŎƛƽ ƭŜƘŜǘ 

ǎŜƎƝǘǎŞƎǸƴƪǊŜ ώм2]. Ilyenkor a ǎȊŜƳǸƴƪ łƭǘŀƭ ƴŜƳ ŞǊȊŞƪŜƭƘŜǘǃ ƛƴŦǊŀ ŦŞƴȅǘ ƘŀǎȊƴłƭƴŀƪ ŀ ǘŞƳŀ 

ƳŜƎǾƛƭłƎƝǘłǎłƘƻȊΦ ¢ŜƭƧŜǎ ǎǀǘŞǘōŜƴ ƛǎ ƪŞǎȊƝǘƘŜǘǸƴƪ ŦŜƭƛǎƳŜǊƘŜǘǃ ŦŞƴȅƪŞǇŜƪŜǘ. ¦ƎȅŀƴŀƪƪƻǊ ŀ ƭłǘƘŀǘƽ ŦŞƴȅ 

ǘŀǊǘƻƳłƴȅłōŀƴ ŘƻƭƎƻȊǾŀ ǎȊłƳƻǎ ǇǊƻōƭŞƳłǾŀƭ ǎȊŜƳōŜǎǸƭƘŜǘǸƴƪ ŀ ƳŜƎŦŜƭŜƭǃ ƘłǘǘŞǊ/elǃǘŞǊΣ Ƴƛƴǘ 

ƪƻƴǘǊŀǎȊǘƻǘ ōƛȊǘƻǎƝǘƽ ǊŜƴŘǎȊŜǊ ƪƛŀƭŀƪƝǘłǎłƴłƭΦ  

hǇǘƛƪŀƛ ŞǊǘŜƭŜƳōŜƴ ŀǊǊŀ Ǿŀƴ ǎȊǸƪǎŞƎǸƴƪΣ ƘƻƎȅ ŀ ƳŜƎŦŜƭŜƭǃ łǘǾƛǘŜƭƛ ŦǸƎƎǾŞƴȅǘ ǘǳŘƧǳƪ ǾƛȊǎƎłƭƴƛΣ Şǎ 

ƪƛŀƭŀƪƝǘǎǳƪ ŀ ƳŜƎŦŜƭŜƭǃ ǾƛǎȊƻƴȅƻƪŀǘ. Az APAS Szoftver ƴŜƳ ǘŀǊǘƧŀ ǎȊǸƪǎŞƎŜǎƴŜƪ ŀ ƘłǘǘŞǊ ƪƛǾłƭŀǎȊǘłǎłƴak 

ŦƻƴǘƻǎǎłƎłǘΥ ŎǎǳǇłƴ ŀƴƴȅƛǘ ǘǳŘǳƴƪ ƳŜƎΣ ƘƻƎȅ ƪŞǘ ƳƽŘōŀƴ ǸȊŜƳŜƭǘŜǘƘŜǘǃ ŀ ǊŜƴŘǎȊŜǊΥ 

1. vƛƭłƎƻǎ ƘłǘǘŞǊ Ŝƭǃǘǘ ǎǀǘŞǘ, 

2. Şǎ ǎǀǘŞǘ ƘłǘǘŞǊ Ŝƭǃǘǘ ǾƛƭłƎƻǎ ǘŀǊgetek / markerek ŀƭƪŀƭƳŀȊłǎłǾŀƭ [12]. 

 Arra azonban a szoftver ƴŜƳ ǘŞǊ ƪƛΣ ƘƻƎȅ Ƴƛǘ ŞǊǘǸƴƪ αǎǀǘŞǘέ Şǎ αǾƛƭłƎƻǎέ ƪƛŦŜƧŜȊŞǎŜƪŜƴΣ ƴŜƳ ŀŘ 

ƧŀǾŀǎƭŀǘƻǘ ŀ ƪǀǊƴȅŜȊŜǘ ƪƛŀƭŀƪƝǘłǎłǊŀΣ ƛƭƭΦ ƳŀǊƪŜǊƪŞƴǘ ǎŀƧłǘ ŦŞƴȅǾƛǎǎȊŀǾŜǊǃ ƳŀǊƪŜǊŜƛǘ ŀƧłƴƭƧŀΣ ŀƳŜƭȅek 

Ǉƻƴǘƻǎ ǇŀǊŀƳŞǘŜǊŜƛ ƴŜƳ ƘƻȊȊłŦŞǊƘŜǘǃŜƪΦ 

! ƪŞǇŀƭƪƻǘƽ ǊŜƴŘǎȊŜǊŜƪ ŜǎŜǘŞōŜƴ ƛǎ ŜƭƧłǊƘŀǘǳƴƪ ǵƎȅΣ hogy ŜƎȅ ǇƛƭƭŀƴŀǘǊŀ ŜƭŦŜƭŜƧǘƧǸƪΣ ƘƻƎȅ ƻǇtikai 

ǊŜƴŘǎȊŜǊǊŜƭ Ǿŀƴ ŘƻƭƎǳƴƪΣ Şǎ ŀ ƪŞǇΣ ƛƭƭΦ ǘłǊƎȅǘŞǊōŜƴ ƪŜƭŜǘƪŜȊǃ ƪŞǇŜƪ ƪǀȊǀǘǘƛ ǀǎǎȊŜŦǸƎƎŞǎǘ ƪŜȊŘƧǸƪ 

ǾƛȊǎƎłƭƴƛΦ bŜƳ ŦƻƎƭŀƭƪƻȊǳƴƪ ƛƭȅŜƴƪƻǊ ŀȊȊŀƭΣ ƘƻƎȅ Ƴƛ ƘƻȊȊŀ ƭŞǘǊŜ ŀ ǘǊŀƴǎȊŦƻǊƳłŎƛƽǘΣ Ŏǎŀƪ ŀȊǘ ǾƛȊǎƎłƭƧǳƪΣ 

ƘƻƎȅ ŦǸƎƎǾŞƴȅǘŀƴƛ ŞǊǘŜƭŜƳōŜƴ ƳƛƭȅŜƴ ǀǎǎȊŜŦǸƎƎŞǎ ƝǊƘŀǘƽ ŦŜƭ ŀ ƪŜǘǘǃ ƪǀȊǀǘǘΦ ¢ŜƘłǘ łƭǘŀƭłƴƻǎ 

ŞǊǘŜƭŜƳōŜƴ ǾŞǾŜ ŀȊ ƻǇǘƛƪŀƛ ƭŜƪŞǇŜȊŞǎǘ ǵƎȅ ǘŜƪƛƴǘƧǸƪΣ Ƴƛƴǘ ǘłǊƎȅǘŞǊ Şǎ ŀ ƪŞǇǘŞǊ ŦŞƴȅŜƭƻǎȊƭłǎŀ ƪǀȊǀǘǘƛ 

tǊŀƴǎȊŦƻǊƳłŎƛƽǘΦ aƛƴŘŜƴ ǇƻƴǘƴŀƪΣ ƳƛƴŘ ŀ ǘłǊƎȅƴŀƪΣ ƳƛƴŘ a ƪŞǇŞƴŜƪ Ǿŀƴ ŜƎȅ Ǌł ƧŜƭƭŜƳȊǃ ŦŞƴȅŜǎǎŞƎŜΦ 

LŘŜłƭƛǎ ŜǎŜǘōŜƴ ŀ ǘłǊƎȅ Şǎ ƪŞǇǘŞǊ ƪǀȊǀǘǘ ƘƻƳƻƎŞƴ ƭƛƴŜłǊƛǎ ƪŀǇŎǎƻƭŀǘ łƭƭ ŦŜƴƴΦ !Ȋ łǘǾƛǘŜƭƛ ŦǸƎƎǾŞƴȅ 

ǎȊŜƳǇƻƴǘƧłōƽƭ όŀȊ ƻǇǘƛƪłōŀƴύ ƴŜƳ ŦƻƎƭŀƭƪƻȊǳƴƪ ŀȊ ƛŘǃōŜƭƛǎŞƎƎŜƭΣ ŎǎǳǇłƴ ŀȊ łƭƭŀƴŘƽ ƳŜƎǾƛƭłƎƝǘłǎǵ 

ǘłǊƎȅŀƪ ǎǘŀǘƛƪǳǎ ƪŞǇŞǘ ǾƛȊǎƎłƭƧǳƪΦ CƻƴǘƻǎΣ ƘƻƎȅ ŀ ǊŜƴŘǎȊŜǊ ŀ Ǉƻƴǘƻǘ ǇƻƴǘǘłΣ ŀz egyenes vonalat egyenes 

Ǿƻƴŀƭƭł ŀƭŀƪƝǘǎŀ łǘ ǵƎȅΣ ƘƻƎȅ ƪǀȊōŜƴ ŀ ƪƝǾłƴǘ ƴŀƎȅƝǘłǎ ƭŞǘǊŜƧǀƧƧǀƴΦ !ƭŀǇǾŜǘǃ ƪǊƛǘŞǊƛǳƳΣ ƘƻƎȅ ŀ ƴŀƎȅƝǘłǎ 

ŀ ǘŞǊ ƳƛƴŘŜƴ ǇƻƴǘƧłōŀƴ ƘƻƳƻƎŞƴ ƭŜƎȅŜƴΦ 

! ǊŜƴŘǎȊŜǊǘŜŎƘƴƛƪŀ łƭǘŀƭłƴƻǎƝǘƻǘǘŀ ŀȊ łǘǾƛǘŜƭƛ ŦǸƎƎǾŞƴȅ ƳŜƎƘŀǘłǊƻȊłǎłǘΣ ǵƎȅΣ ƘƻƎȅ az idǃōŜƴ 

ǾłƭǘƻȊƽ ōŜƳŜƴŜǘƛ ƧŜƭŜƪǊŜ Ŧόǘύ ƛŘǃōŜƴ ǾłƭǘƻȊƽ ƪƛƳŜƴŜǘƛ ƧŜƭŜƪŜǘ Ǝόǘύ ƎŜƴŜǊłƭƴŀƪ ǾłƭŀǎȊŦǸƎƎǾŞƴȅƪŞƴǘ (9. 

łōǊŀ). 

  

 

 



 30 

 

           f(t)        g(t) 

 

 

 

9. łōǊŀ 9Ǝȅ ǊŜƴŘǎȊŜǊ ōŜ ς Şǎ ƪƛƳŜƴŜǘƛ ƧŜƭŜ 

 

NƎȅ ŀ ¢ ό˖ύ łǘǾƛǘŜƭƛ ŦǸƎƎǾŞƴȅǘ ǵƎȅ ŘŜŦƛƴƛłƭƘŀǘƧǳƪΣ Ƴƛƴǘ ŀ Cό˖ύ beς Şǎ ƪƛƳŜƴŜǘƛ ƧŜƭŜƪ Dό˖ύ [ŀǇƭŀŎŜ 

ςǘǊŀƴǎȊŦƻǊƳłƭǘƧŀƛƴŀƪ ƘłƴȅŀŘƻǎłǘΦ 

Ὕ‫ ,     (1) 

 

ahol 

Ὂ‫ ὒἀὪὸἁ,      (2) 

Şǎ 

Ὃ‫ ὒἀὫὸἁ       (3) 

 

!Ȋ ƻǇǘƛƪŀƛ łǘǾƛǘŜƭƛ ŦǸƎƎǾŞƴȅǘ ǎȊŜƳƭŞƭŜǘŜǎŜƴ ǵƎȅ ƳŀƎȅŀǊłȊƘŀǘƧǳƪ ƳŜƎΣ ƘƻƎȅ ǾŜǎȊǸƴƪ ς bemeneti 

ƧŜƭƪŞƴǘ ς ŜƎȅ ŎǎƝƪƻǎ ǘłǊƎȅŀǘΦ ! ǘłǊƎȅ ŦŞƴȅŜƭƻǎȊƭłǎŀ ŜōōŜƴ ŀȊ ŜǎŜǘōŜƴ ƴŞƎȅǎzǀƎǎȊŜǊǼ ƭŜǎȊΦ ! ƪŞǇ 

ŦŞƴȅŜƭƻǎȊƭłǎłǘ ǊłǊŀƧȊƻƭƧǳƪ ŀ ǘłǊƎȅŞǊŀ, Şǎ ƝƎȅ ŀȊ ŀƭłōōƛ ƪŞǇŜǘ ƪŀǇƧǳƪ (10Φ łōǊŀ): 

 

RENDSZER 
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10Φ łōǊŀ ! ƪƻƴǘǊŀǎȊǘ ŘŜŦƛƴƝŎƛƽƧŀ 

 

! ǘłǊƎȅ ŦŞƴȅŜƭƻǎȊƭłǎǎŀ ŀ ƴŞƎȅǎȊǀƎ-Σ ŀ ƪŞǇŜ ǇŜŘƛƎ ŀ ǎȊƛƴǳǎǎȊŜǊǼΦ ! ǘŞǊŦǊŜƪǾŜƴŎƛŀ ƴǀǾŜƭŞǎŞǾŜƭ ŀ 

ƪŞǇƪƻƴǘǊŀǎȊǘ ŎǎǀƪƪŜƴ 

 [łǘƘŀǘƽΣ ƘƻƎȅ ŀ ƪŞǇ ƧŜƭǎƻǊƻzata a sarkƻǎ ƴŞƎȅǎȊǀƎƧŜƭōǃƭ ǎȊƛƴǳǎȊǎȊŜǊǼ ŦŞƴȅŜƭƻǎȊƭłǎǎł ŀƭŀƪǳƭΣ Şǎ ŀ 

ƧŜƭ ŀƳǇƭƛǘǵŘƽƧŀ ŀ ǘłǊƎȅŞƘƻȊ ƪŞǇŜǎǘ ŎǎǀƪƪŜƴΦ ! ǘłǊƎȅ Şǎ ŀ ƪŞǇ ƧŜƭŜ ƪǀȊǀǘǘ ŦłȊƛǎŜƭǘƻƭƽŘłǎ ƛǎ ƳŜƎŦƛƎȅŜƭƘŜǘǃ, 

a jel ampƭƛǘǵŘƽƧłƴŀƪ ŎǎǀƪƪŜƴŞǎŜ Şǎ ŀ ŦłȊƛǎŜƭǘƻƭƽŘłǎ ƳŞǊǘŞƪŜ ŀ ǘłǊƎȅ ŦǸƎƎǾŞƴȅ ǎǼǊǼǎŞƎŞǾŜƭ ŜƎȅŜƴŜǎŜƴ 

ŀǊłƴȅƻǎΦ ! ǎǼǊǼōōΣ ǾŀƎȅƛǎ ƴŀƎȅƻōō ǘŞǊŦǊŜƪǾŜƴŎƛłƧǵ ǘłǊƎȅŦǸƎƎǾŞƴȅ ƴŀƎȅƻōō ŀƳǇƭƛǘǵŘƽ ŎǎǀƪƪŜƴŞǎǘ Şǎ 

ƴŀƎȅƻōō ŦłȊƛǎǘƻƭłǎǘ ŜǊŜŘƳŞƴȅŜȊΦ 

Kontrasztƴŀƪ ƴŜǾŜȊȊǸƪ ŀ ǾƛƭłƎƻǎ Şǎ ŀ ǎǀǘŞǘ ǊŞǎȊŜƪ ǾƛǎȊƻƴȅłǘΦ 9 ǾƛǎȊƻƴȅǘ όƳŜƭȅ ŜƎȅ ǎȊłƳŞǊǘŞƪύ ŀ 

ǊŜƴŘǎȊŜǊǘŜŎƘƴƛƪłōƽƭ ƛǎƳŜǊǘ ƳƽŘƻƴ ŀ ƧŜƭ ƪǀȊŞǇǾƻƴŀƭłǘƽƭ ƳŞǊǘ ŀƳǇƭƛǘǵŘƽƪ Şǎ ŀ ƪǀȊŞǇǾƻƴŀƭƴŀƪ ŀ 

ǾƝȊǎȊƛƴǘŜǎ ǘŜƴƎŜƭȅǘǃƭ ƳŞǊǘ ǘłǾƻƭǎłƎŀ ǎŜƎƝǘǎŞƎŞǾŜƭ ŜƎȅ ƘłƴȅŀŘƻǎƪŞƴǘ ƝǊƧǳƪ ƭŜ. 
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ὑ
 

  .      (4) 

ahol 

Imax ŀ ƪƛƳŜƴŜǘƛ ŦǸƎƎǾŞƴȅ maximuma 

Imin ŀ ƪƛƳŜƴŜǘƛ ŦǸƎƎǾŞƴȅ ƳƛƴƛƳǳƳŀ 

K kontraszt 

[łǘƘŀǘƽΣ ƘƻƎȅ ŀ ƪƻƴǘǊŀǎȊǘ ƳŀȄƛƳłƭƛǎ ŞǊǘŞƪŜ ŜƎȅǎŞƎƴȅƛ ƭŜƘŜǘΣ łƭǘŀƭłōŀƴ ǇŜŘƛƎ л-м ƪǀȊŞ ŜǎƛƪΦ ό!ƪƪƻǊ 

ƭŜƘŜǘƴŜ ŜƎȅǎŞƎƴȅƛΣ ǾŀƎȅƛǎ млл҈-ƻǎΣ Ƙŀ ŀȊ L Ƴƛƴ Ґл ƭŜƴƴŜΣ ŜȊ ǇŜŘƛƎ ŀƪƪƻǊ łƭƭƘŀǘ ŜƭǃΣ Ƙŀ ŀȊ ƻǇǘƛƪŀƛ ǊŜƴŘszer 

ŀ ƪŞǇ ŦŜƪŜǘŜ ǘŜǊǸƭŜǘŞǊŜ ǎŜƳƳƛƭȅŜƴ ŦŞƴȅǘ ƴŜƳ ƧǳǘǘŀǘƴŀύΦ 

! ƪƻƴǘǊŀǎȊǘ ŎǎǀƪƪŜƴŞǎŞǘ ǘŜǊƳŞǎȊŜǘŜǎŜƴ ŀ ǘŞǊŦǊŜƪǾŜƴŎƛŀ ŦǸƎƎǾŞƴȅŞōŜƴ ƛǎ łōǊłȊƻƭƘŀǘƧǳƪΣ Ŝƪƪor 

ƪŀǇƧǳƪ ŀ ƪƻƴǘǊŀǎȊǘłǘǾƛǘŜƭƛΣ ǾŀƎȅ ƳƻŘǳƭłŎƛƽǎ ŦǸƎƎǾŞƴȅǘ.  

9ƎȅŜǘƭŜƴ ŞƭłǘƳŜƴŜǘ ƭŜƪŞǇȊŞǎŞƴŜƪ ƘƛłƴȅƻǎǎłƎŀ Ƴƛŀǘǘ łƭƭ ǘŜƘłǘ Ŝƭǃ ŀ ƪƻƴǘǊŀǎȊǘŎǎǀƪƪŜƴŞǎΣ ƘƛǎȊŜƴ ŀ 

ǊŜƴŘǎȊŜǊ Ŏǎŀƪ ōƛȊƻƴȅƻǎ ƳŜǊŜŘŜƪǎŞƎƎŜƭ ƪŞǇŜǎ łǘǾƛƴƴƛ ŀ ƘƛǊǘŜƭŜƴ ŜƳŜƭƪŜŘǃ ƴŞƎȅǎȊǀƎƧŜƭŜǘ ς ƝƎȅ ƳƛƴŞƭ 

ǎǼǊǼōō ŀ ƴŞƎȅǎȊǀƎƧŜƭǎƻǊƻȊŀǘΣ ŀƴƴłƭ ƪƛǎŜōō ŞǊǘŞƪǊŜ ǘǳŘ ŦŜƭŜƳŜƭƪŜŘƴƛ ŀ ǾłƭŀǎȊƧŜƭΣ ƳƛǊŜ ŀ ƴŞƎȅǎȊǀƎƎŜƭ 

ƛǎƳŞǘ ŎǎǀƪƪŜƴƴƛ ƪŜȊŘΦ ¢ŜƘłǘ ŀ ǘŞǊŦǊŜƪǾŜƴŎƛŀ ƴǀǾŜƪŜŘŞǎŞǾŜƭ ŀ ƪƻƴǘǊŀǎȊǘ ŎǎǀƪƪŜƴƴƛ ŦƻƎΦ 

Iŀ ŀ ƪƻƴǘǊŀǎȊǘ ŎǎǀƪƪŜƴŞǎŞǘ ŀ ǘŞǊŦǊŜƪǾŜƴŎƛŀ ŦǸƎƎǾŞƴȅŞōŜƴ łōǊłȊƻƭƧǳƪΣ ƳŜƎƪŀǇƧǳƪ ŀ 

ƪƻƴǘǊŀǎȊǘłǘǾƛǘŜƭƛ ǾŀƎȅ ƳƻŘǳƭłŎƛƽǎ łǘǾƛǘŜƭƛ ŦǸƎƎǾŞƴȅǘΦ 9Ȋ ŀ ŦǸƎƎǾŞƴȅ ŀ ƘǳƭƭłƳƘƻǎǎȊŀƪ ƛƭƭΦ ŀ ǇǳǇƛƭƭŀ 

ƳŞǊŜǘŞƴŜƪ ƛǎƳŜǊŜǘŞōŜƴ ƳŜƎǎȊŜǊƪŜǎȊǘƘŜǘǃΦ ό11Φ łōǊŀύ 9ōōǃƭ Ƨƽƭ ƭłǘƘŀǘƽΣ ƘƻƎȅ ŀ ƪŞƪ ǎȊƝƴΣ ǾŀƎȅ ŦŜƘŞǊ ǎȊƝƴ 

ƪŞƪŜǎ łǊƴȅŀƭŀǘōŀ ǘǀǊǘŞƴǃ ŜƭǘƻƭłǎłǾŀƭ ǘǳŘƧǳƪ ŀ ƭŜƎƧƻōō ŜǊŜŘƳŞƴȅǘ ƭŞǘǊŜƘƻȊƴƛΦ 

 

11Φ łōǊŀ !Ȋ a¢C ŦǸƎƎǾŞƴȅ о ƳƳ-es ǇǳǇƛƭƭŀ ŜǎŜǘŞƴ ŀ ƘłǊƻƳ ŀƭŀǇǎȊƝƴ ƘǳƭƭłƳƘƻǎǎȊłǘ ŦƛƎȅŜƭŜƳōŜǾŞǾŜ 
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12Φ łōǊŀ !Ȋ a¢C ŦǸƎƎǾŞƴȅ т mm-Ŝǎ ǇǳǇƛƭƭŀ ŜǎŜǘŞƴ ŀ ƘłǊƻƳ ŀƭŀǇǎȊƝƴ ƘǳƭƭłƳƘƻǎǎȊłǘ ŦƛƎȅŜƭŜƳōŜǾŞǾŜ 

9ȊŜƴ ƪƝǾǸƭ ŀȊ łōǊłȊƻƭǘ ƪŞǘ ŦǸƎƎǾŞƴȅ ƴŜƳ ƳłǎΣ Ƴƛƴǘ ŀȊ ƻǇǘƛƪŀƛ ŦǸƎƎǾŞƴȅ ŀōǎȊƻƭǵǘ ŞǊǘŞƪŜ Şǎ ŦłȊƛǎŀΦ 

! ǘłǊƎȅ ƪŞǇŜ ǘŜǊƳŞǎȊŜǘŜǎŜƴ ŀ ǾŀƭƽǎłƎōŀƴ ǎƻƘŀ ƴŜƳ ƭŜǎȊ ƛŘŜłƭƛǎΣ ƳŜǊǘ ŀ ǘłǊƎȅ ƴŜƳ periodikus 

ǎǘǊǳƪǘǵǊłƧǵΦ NƎȅ ƪǸƭǀƴŦŞƭŜ ŦǊŜƪǾŜƴŎƛłƧǵ ŦǸƎƎǾŞƴȅŜƪ ǎƻǊŀƪŞƴǘ ƝǊƘŀǘƽ ŦŜƭΦ !Ȋ ŜƎȅŜǎ ǀǎǎȊŜǘŜǾǃ ŦǊŜƪǾŜƴŎƛłƪ 

łǘǾƛǘŜƭŜ ŀȊƻƴōŀƴ nŜƳ ŀȊƻƴƻǎΦ #ƭǘŀƭłƴƻǎǎłƎōŀƴ ŜƭƳƻƴŘƘŀǘƽΣ ƘƻƎȅ ƳŀƎŀǎŀōō ŦǊŜƪǾŜƴŎƛłƪƻƴ ŎǎǀƪƪŜƴ ŀ 

konǘǊŀǎȊǘ Şǎ ƴǀǾŜƪǎȊƛƪ ŀ ŦłȊƛǎƘƛōŀ [10, 11,12]. 

! ƪƻƴǘǊŀǎȊǘ ŀƭŀƪǳƭłǎłƴŀƪ ǾƛȊǎƎłƭŀǘłǘ ŀ ƪǸƭǀƴōǀȊǃ ǎȊƛƴŜƪ ό ƘǳƭƭłƳƘƻǎǎȊƻƪ ŦƛƎȅŜƭŜƳōŜǾŞǘŜƭŞǾŜƭ ŀȊ 

ŀ ƪǀǾŜǘƪŜȊǃ ƧŜƭŜƴǎŞƎŜǘ ŦƛƎȅŜƭƘŜǘƧǸƪ ƳŜƎΥ 
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Bemenet Kimenet 

  

  

 
 

 

13Φ łōǊŀ ! ƪǸƭǀƴōǀȊǃ ǎȊƝƴŜƪ Şǎ ŀ ƪƻƴǘǊŀǎȊǘ 

! ƪŀǇƻǘǘ ŜǊŜŘƳŞƴȅŜƪōǃƭ ƭłǘƘŀǘƽΣ ƘƻƎȅ ŀ ƪŞƪ ǎȊƝƴ ŜǎŜǘŞƴ ƪŀǇƧǳƪ ŀ ƭŜƎƴŀƎȅƻōō ŀƳǇƭƛǘǵŘƽǾŀƭΣ ŜȊŞǊǘ 

ƘƻƎȅ ŀȊ ǀǎǎȊŜǎ ŀƭƪƻǘƽŜƭŜƳŜǘ ŦƛƎȅŜƭŜƳōŜ ǘǳŘƧǳƪ ǾŜƴƴƛΣ ŀ ŦŜƘŞǊ όƪŜǾŜǊŞƪύ ŜƴȅƘŞƴ ƪŞƪ ƛǊłƴȅōŀ Ŝƭǘƻƭǘ 

ǾłƭǘƻȊŀǘłǘ ǘǳŘƧǳƪ ŀƭƪŀƭƳŀȊƴƛΦ  

 

 










































































































































































































































































































