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innovation made by experience

ǲȖȔȗȍȚȍȕȞȐȧ Ȋ ȗȘȖȐȏȊȖȌșȚȊȍ 
                        ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ
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Ǵȣ ȘȈȏȘȈȉȈȚȣȊȈȍȔ ȚȍȝȕȐȟȍșȒȐȍ ȘȍȠȍȕȐȧ șȖȊȔȍșȚȕȖ ș ȕȈȠȐȔȐ ȏȈȒȈȏȟȐȒȈȔȐ 
ǼȐȘȔȈ WKэ ȧȊȓȧȍȚșȧ ȗȖșȚȈȊȡȐȒȖȔ ȓȐȕȐȑ Ȑ țșȚȈȕȖȊȖȒ Ȍȓȧ ȗȘȖȐȏȊȖȌșȚȊȈ ȉȓȖȒȖȊ 
Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈй  

Ǵȣ – șȗȍȞȐȈȓȐșȚȣ ȗȖх

ǪȖșȗȖȓȤȏțȑȚȍșȤ ȗȘȖȊȍȘȍȕȕȖȑ ȚȍȝȕȐȒȖȑ Ȑ ȖȉȠȐȘȕȣȔ ȖȗȣȚȖȔй
WKB - innovation made by experience

ǴȈșșȖȗȖȌȋȖȚȖȊȒȍ

ǺȘȈȕșȗȖȘȚȐȘȖȊȒȍк 
ǻȗȈȒȖȊȒȍ

ǸȍȏȈȚȍȓȤȕȣȔ      
       ȒȖȔȗȓȍȒșȈȔ

АȊȚȖȒȓȈȊȕȖȑ     
              ȖȉȘȈȉȖȚȒȍ  

АȘȔȐȘȖȊȈȕȐȦ / 

ǷȘȖȐȏȊȖȌșȚȊț UиȉȓȖȒȖȊ 
Ȑ ȉȓȖȒȖȊ ș ȖȚȊȍȘșȚȐȍȔ

ǴȖȌȍȘȕȐȏȈȞȐȐк
ǷȖȓȕȖȔț ȖșȕȈȡȍȕȐȦ 
ȏȈȊȖȌȖȊ
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WKэ – ǪȈȠ ȗȈȘȚȕȍȘ Ȋ ȗȘȖȐȏȊȖȌșȚȊȍ ȉȓȖȒȖȊ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ

ǼȐȘȔȈ WKB Systems GmbH ȧȊȓȧȍȚșȧ ȔȍȎȌțȕȈȘȖȌȕȣȔ ȗȘȖ-

ȐȏȊȖȌȐȚȍȓȍȔ ȐȕȕȖȊȈȚȐȊȕȖȋȖ ȊȣșȖȒȖȚȍȝȕȖȓȖȋȐȟȕȖȋȖ ȖȉȖȘț-

ȌȖȊȈȕȐȧ Ȍȓȧ ȗȘȖȔȣȠȓȍȕȕȖșȚȐ șȚȘȖȐȚȍȓȤȕȣȝ ȔȈȚȍȘȐȈȓȖȊй 
Ȕȣ ȗȘȖȍȒȚȐȘțȍȔ Ȑ ȖșȕȈȡȈȍȔ ȏȈȊȖȌȣ «ȗȖȌ ȒȓȦȟ»з Ȉ ȚȈȒȎȍ 
ȗȘȖȐȏȊȖȌȐȔ ȖȚȌȍȓȤȕȣȍ țșȚȈȕȖȊȒȐ Ȑ ȓȐȕȐȐ Ȍȓȧ ȗȘȖȐȏȊȖȌ-

șȚȊȈ ȉȓȖȒȖȊ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈз șȐȓȐȒȈȚȕȖȋȖ ȒȐȘȗȐȟȈ Ȑ 
ȒȍȘȈȔȐȟȍșȒȖȋȖ ȒȐȘȗȐȟȈй      

ǯȈȘȍȒȖȔȍȕȌȖȊȈȕȕȣȍ ȚȍȝȕȖȓȖȋȐȐ – ȊȖ ȊșȍȔ ȔȐȘȍ    

ǶȉȖȘțȌȖȊȈȕȐȍ WKB гȘȈȕȍȍ ȘȈȏȘȈȉȖȚȈȕȕȖȍ Ȑ ȗȘȖȐȏȊȍȌȍȕ-

ȕȖȍ ȜȐȘȔȖȑ W+K Maschinenfabrik GmbH) ȥȒșȗȓțȈȚȐȘțȍȚ-

șȧ ȊȖ Ȋșȍȝ șȚȘȈȕȈȝ ȔȐȘȈ Ȑ ȖȚȓȐȟȕȖ ȏȈȘȍȒȖȔȍȕȌȖȊȈȓȖ șȍȉȧ 
Ȋ ȟȈșȚȕȖșȚȐ Ȋ ȍȊȘȖȗȍз șȚȘȈȕȈȝ ǹȕǫ Ȑ ǩȓȐȎȕȍȋȖ ǪȖșȚȖȒȈз 
ǹШȈ, ȔȍȒșȐȒȍз ȈȜȘȐȒȍз ǲȐȚȈȍ Ȑ ǲȈȕȈȌȍй   

ǹȖȚȘțȌȕȐȟȈȧ ș WKэз Ǫȣ ȗȘȐȖȉȘȍȚȈȍȚȍх

 ǰȕȕȖȊȈȚȐȊȕȣȍ ȘȍȠȍȕȐȧ Ȋ șȖȖȚȊȍȚșȚȊȐȐ ș  ǪȈȠȐȔȐ 
 ȚȘȍȉȖȊȈȕȐȧȔȐ

 ǪȣșȖȒȖȍ ȒȈȟȍșȚȊȖ

 ǶȉȖȘțȌȖȊȈȕȐȍ ș țȟȍȚȖȔ ȖșȖȉȍȕȕȖșȚȍȑ ǪȈȠȍȋȖ ȗȘȖȍȒȚȈ

 ǵȈȌȍȎȕȖȍ ȖȉȖȘțȌȖȊȈȕȐȍ ȊȣșȖȒȖȑ ȗȘȖȐȏȊȖȌȐȚȍȓȤȕȖи
 șȚȐз ȖȚȓȐȟȈȦȡȍȍșȧ ȗȘȖșȚȖȚȖȑ ȚȍȝȕȐȟȍșȒȖȋȖ țȝȖȌȈ 

 ǷȘȍȊȖșȝȖȌȕȖȍ șȖȖȚȕȖȠȍȕȐȍ Ȟȍȕȣ Ȑ ȒȈȟȍșȚȊȈ

WKэх ȒȖȔȗȍȚȍȕȚȕȖșȚȤ – ȐȕȕȖȊȈȚȐȊȕȖșȚȤ –  
ȌȐȕȈȔȐȟȕȖșȚȤ

ȕȈȠ ȔȖȓȖȌȖȑ Ȑ ȔȖȚȐȊȐȘȖȊȈȕȕȣȑ ȒȖȓȓȍȒȚȐȊ șȖșȚȖȐȚ Ȑȏ Ȋȣ-

șȖȒȖȗȘȖȜȍșșȐȖȕȈȓȤȕȣȝ șȗȍȞȐȈȓȐșȚȖȊ ȊȖ Ȋșȍȝ șȜȍȘȈȝ Ȍȍȧ-

ȚȍȓȤȕȖșȚȐ ȒȖȔȗȈȕȐȐ Ȑ ȧȊȓȧȍȚșȧ ȕȈȌȍȎȕȣȔ ȗȈȘȚȕȍȘȖȔ ȕȈ-

ȠȐȝ ȏȈȒȈȏȟȐȒȖȊй ǯȈȒȈȏȟȐȒз Ȋ ȒȈȟȍșȚȊȍ ȗȈȘȚȕȍȘȈз ȗȘȐȕȐȔȈ-

ȍȚ țȟȈșȚȐȍ Ȋ ȒȈȎȌȖȑ șȚȈȌȐȐ ȘȈȏȘȈȉȖȚȒȐ ȗȘȖȍȒȚȈй ǺȈȒȐȔ Ȗȉ-

ȘȈȏȖȔз Ȍȓȧ ȒȈȎȌȖȋȖ ȍȋȖ ȚȘȍȉȖȊȈȕȐȧ ȘȈȏȘȈȉȈȚȣȊȈȍȚșȧ ȐȕȌȐ-

ȊȐȌțȈȓȤȕȖȍ ȘȍȠȍȕȐȍй

ȕȈȠȐ șȗȍȞȐȈȓȐșȚȣ Ȋ ȔȈȠȐȕȖșȚȘȖȍȕȐȐ ȖȉȓȈȌȈȦȚ ȔȕȖȋȖȓȍȚ-
ȕȐȔ ȗȘȖȜȍșșȐȖȕȈȓȤȕȣȔ ȖȗȣȚȖȔз ȖȉȠȐȘȕȣȔ ȕȖțиȝȈț Ȑ Ȉȉ-

șȖȓȦȚȕȖȑ ȖȘȐȍȕȚȈȞȐȍȑ ȕȈ ȚȘȍȉȖȊȈȕȐȧ ȏȈȒȈȏȟȐȒȈз ȐȔȍȧ ȗȘȐ 
ȥȚȖȔ ȕȍȗȖșȘȍȌșȚȊȍȕȕȣȑ ȌȖșȚțȗ Ȓ ȔȍȎȌțȕȈȘȖȌȕȖȔț ȖȗȣȚț 
ȗȘȖȐȏȊȖȌșȚȊȈ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈй ǺȈȒȐȔ ȖȉȘȈȏȖȔ Ȕȣ ȗȘȍȌ-

ȓȈȋȈȍȔ șȖȊȘȍȔȍȕȕȣȍз ȗȘȖȊȍȘȍȕȕȣȍ ȕȈ ȗȘȈȒȚȐȒȍ ȘȍȠȍȕȐȧ 
Ȑȏ ȖȌȕȐȝ ȘțȒх

 ǹȖșȚȈȊȓȍȕȐȍ ȒȈȚȈȓȖȋȈ ȚȘȍȉȖȊȈȕȐȑ  

 ǷȘȖȍȒȚȐȘȖȊȒȈ ȚȍȝȕȐȟȍșȒȖȋȖ ȘȍȠȍȕȐȧ  

 ǲȖȕșȚȘțȒȚȖȘșȒȈȧ Ȑ ȥȓȍȒȚȘȖȚȍȝȕȐȟȍșȒȈȧ ȘȈȏȘȈȉȖȚȒȈ  

 ǷȘȖȐȏȊȖȌșȚȊȖ Ȑ ȔȖȕȚȈȎ   

ǵȈ ȔȍșȚȍ ȏȈȒȈȏȟȐȒȈх   

 ШȍȜиȔȖȕȚȈȎз ȗțșȒȖȕȈȓȈȌȖȟȕȣȍ ȘȈȉȖȚȣ Ȑ ȊȊȖȌ 
 ȖȉȖȘțȌȖȊȈȕȐȧ Ȋ ȥȒșȗȓțȈȚȈȞȐȦ  

 ǶȉțȟȍȕȐȍ ȗȍȘșȖȕȈȓȈ

 ǷȖșȚȈȊȒȐ ȏȈȗȟȈșȚȍȑ Ȑ ȗȖșȓȍȗȘȖȌȈȎȕȖȍ ȖȉșȓțȎȐȊȈȕȐȍ 

 ǴȖȌȍȘȕȐȏȈȞȐȧ ȖȉȖȘțȌȖȊȈȕȐȧ Ȑ ȖȗȚȐȔȐȏȈȞȐȧ 
 ȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȗȘȖȞȍșșȈ
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ǰȕȕȖȊȈȞȐȐ Ȍȓȧ șȈȔȣȝ ȊȣșȖȒȐȝ ȚȘȍȉȖȊȈȕȐȑ

ȇȊȓȧȧșȤ ȐȏȊȍșȚȕȣȔ ȗȘȖȐȏȊȖȌȐȚȍȓȍȔ ȖȉȖȘțȌȖȊȈȕȐȧз ȒȖȔȗȈ-

ȕȐȧ WKB ȗȘȖȊȖȌȐȚ ȗȖȓȕȖȍ ȖșȕȈȡȍȕȐȍ ȏȈȊȖȌȖȊ ȗȖ ȗȘȖȐȏ-
ȊȖȌșȚȊț ȉȓȖȒȖȊ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈй

ǷȖȌ ȌȍȊȐȏȖȔ «ȖȚ ȐȌȍȐ - Ȓ ȔȍȝȈȕȐȏȔț» Ȕȣ ȗȘȍȌȓȈȋȈȍȔ ȗȘȖ-

ȍȒȚȐȘȖȊȈȕȐȍ Ȑ ȘȈȏȘȈȉȖȚȒț ȐȕȌȐȊȐȌțȈȓȤȕȣȝ ȒȖȕȞȍȗȞȐȑ ș 
țȟȍȚȖȔ șțȚȖȟȕȖȑ ȗȘȖȐȏȊȖȌȐȚȍȓȤȕȖșȚȐз  țȘȖȊȕȧ ȈȊȚȖȔȈȚȐȏȈ-

ȞȐȐ Ȑ ȚȍȝȕȖȓȖȋȐȟȍșȒȖȑ ȗȓȈȕȐȘȖȊȒȐй    

ǲȖȔȗȓȍȒșȕȣȍ ȘȍȠȍȕȐȧ Ȑȏ ȖȌȕȐȝ ȘțȒ – Ȕȣ ȘȈȉȖȚȈȍȔ Ȍȓȧ ǪȈȠȍȋȖ țșȗȍȝȈй 

Ǫ șȜȍȘȍ ȗȘȖȐȏȊȖȌșȚȊȈ ȖȉȖȘțȌȖȊȈȕȐȧ Ȍȓȧ ȏȈȊȖ-

ȌȖȊ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ ȜȐȘȔȈ WKB Systems GmbH 

țșȗȍȠȕȖ șȖȚȘțȌȕȐȟȈȍȚ ș ȒȖȔȗȍȚȍȕȚȕȣȔȐ ȗȈȘȚȕȍ-

ȘȈȔȐз șȗȍȞȐȈȓȐșȚȣ ȒȖȚȖȘȣȝ ȖȉȓȈȌȈȦȚ ȔȕȖȋȖȓȍȚ-

ȕȐȔ ȗȘȖȜȍșșȐȖȕȈȓȤȕȣȔ ȖȗȣȚȖȔ ȗȘȖȐȏȊȖȌșȚȊȈ 
ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ ȕȈ ȔȍȎȌțȕȈȘȖȌȕȖȔ țȘȖȊȕȍй 
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ǯȈȊȖȌȣ «ȗȖȌ ȒȓȦȟ»

ǯȌȍșȤ ȉȤȍȚșȧ  
       șȍȘȌȞȍ ȚȍȝȕȐȒȐ!

ǹȖȊȔȍșȚȕȖ Ȕȣ ȗȘȍȌȓȈȋȈȍȔх

 ǺȍȝȕȐȟȍșȒȐȍ ȒȖȕșțȓȤȚȈȞȐȐ

 ǷȘȖȍȒȚȐȘȖȊȈȕȐȍ Ȑ ȒȖȕșȚȘțȐȘȖȊȈȕȐȍ

 ǷȘȖȐȏȊȖȌșȚȊȖз ȠȍȜиȔȖȕȚȈȎ Ȑ ȗȘȖȋȘȈȔȔȐȘȖȊȈȕȐȍ

 ǷțșȒ Ȋ ȥȒșȗȓțȈȚȈȞȐȦ Ȑ ȖȉțȟȍȕȐȍ ȗȍȘșȖȕȈȓȈ 
 ȕȈ ǪȈȠȍȔ ȏȈȊȖȌȍ

 ǸȈȏȘȈȉȖȚȒț Ȑ ȊȕȍȌȘȍȕȐȍ ȐȕȌȐȊȐȌțȈȓȤȕȣȝ 
 ȘȍȠȍȕȐȑ șȖȊȔȍșȚȕȖ ș ȏȈȒȈȏȟȐȒȖȔ

 ǶȚșȓȍȎȐȊȈȕȐȍ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȗȘȖȞȍșșȈ

 ǷȖȌȌȍȘȎȒț ȏȈȒȈȏȟȐȒȈ Ȋ ȚȍȟȍȕȐȍ ȊșȍȋȖ ȗȘȖȍȒȚȈ 

ǰșșȓȍȌȖȊȈȕȐȍ ȊȖȏȔȖȎȕȖșȚȐ ȘȍȈȓȐȏȈȞȐȐ ȗȘȖȍȒȚȈз ȗȘȍȌȊȈ-

ȘȐȚȍȓȤȕȣȑ ȈȕȈȓȐȏ șȣȘȤȍȊȣȝ ȔȈȚȍȘȐȈȓȖȊ Ȑ ȕȈȌȍȎȕȣȑ șȍȘ-

ȊȐș ȕȈ ȊȣșȠȍȔ țȘȖȊȕȍ ȖȉȍșȗȍȟȈȚ ǪȈȔ ȖȚȓȈȎȍȕȕȣȑ ȗȘȖȐȏ-
ȊȖȌșȚȊȍȕȕȣȑ ȗȘȖȞȍșșй 

ǪȣșȖȒȐȍ șȚȈȕȌȈȘȚȣ ȉȓȈȋȖȌȈȘȧ ȚȍȝȕȖȓȖȋȐȐ WKэ 

ǻȟȐȚȣȊȈȧ ȚȘȍȉȖȊȈȕȐȧ ȕȈȠȐȝ ȏȈȒȈȏȟȐȒȖȊз ȐȕȎȍȕȍȘȣ WKэ 
ȘȈȏȘȈȉȈȚȣȊȈȦȚ șȗȍȞȐȈȓȤȕȣȍ ȉȈȏȖȊȣȍ ȒȖȕȞȍȗȞȐȐ Ȍȓȧх 

 ȔȈșșȖȗȖȌȋȖȚȖȊȒȐ Ȑ șȔȍșȐȚȍȓȤȕȖȋȖ ȖȚȌȍȓȍȕȐȧ

 ǻȟȈșȚȒȈ ȘȍȏȒȐ Ȑ ȘȈșȗȐȓȈ

 ǻȟȈșȚȒȈ ȈȊȚȖȒȓȈȊȐȘȖȊȈȕȐȧ ș ȗȈȘȖȗȖȌȋȖȚȖȊȐȚȍȓȤȕȣȔ  
 ȖȚȌȍȓȍȕȐȍȔ

 ǺȘȈȕșȗȖȘȚȐȘȖȊȒȐ Ȑ ȖȚșȓȍȎȐȊȈȕȐȧ ȗȘȖȌțȒȞȐȐ 

 ǻȟȈșȚȒȈ ȗȈȒȍȚȐȘȖȊȈȕȐȧ Ȑ ȝȘȈȕȍȕȐȧ ȗȘȖȌțȒȞȐȐ

 ǻȗȘȈȊȓȍȕȐȧ Ȑ ȊȐȏțȈȓȐȏȈȞȐȐ
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ȒȊȈȘȞȍȊȣȑ ȗȍșȖȒ

ȈȕȋȐȌȘȐȚ ȐȏȊȍșȚȤ ȕȍȋȈȠȍȕȈȧ

ȞȍȔȍȕȚ ȈȓȦȔȐȕȐȑ

ȇȟȍȐșȚȣȑ ȉȍȚȖȕ – șȚȘȖȐȚȍȓȤȕȣȑ ȔȈȚȍȘȐȈȓ ș ȖȚȓȐȟȕȣȔȐ șȊȖȑșȚȊȈȔȐй 
ǪȒȓȈȌ Ȋ ȗȘȖȟȕȖȍ șȚȘȖȐȚȍȓȤșȚȊȖй

ȇȟȍȐșȚȣȑ ȉȍȚȖȕ – șȚȘȖȐȚȍȓȤȕȣȑ ȔȈȚȍȘȐȈȓ ș ȖșȖȉȍȕ-

ȕȣȔȐ ȝȈȘȈȒȚȍȘȐșȚȐȒȈȔȐ

ȇȟȍȐșȚȣȑ ȉȍȚȖȕ șȖșȚȖȐȚ Ȑȏ ȗȘȐȘȖȌȕȣȝ ȔȈȚȍȘȐȈȓȖȊх ȒȊȈȘ-

ȞȍȊȖȋȖ ȗȍșȒȈз ȐȏȊȍșȚȐз ȞȍȔȍȕȚȈ Ȑ ȈȕȋȐȌȘȐȚȈ ȐȓȐ ȋȐȗșȈ Ȋ 
ȒȈȟȍșȚȊȍ ȊȧȎțȡȍȋȖ Ȑ ȊȖȌȣй Ǫ ȒȈȟȍșȚȊȍ ȋȈȏȖȖȉȘȈȏȖȊȈȚȍȓȧ 
ȐșȗȖȓȤȏțȍȚșȧ ȕȍȉȖȓȤȠȖȍ ȒȖȓȐȟȍșȚȊȖ ȈȓȦȔȐȕȐȍȊȖȑ ȗȈșȚȣ 
ȐȓȐ ȗțȌȘȣй

ǰȏ 1 ȔЙ ȚȊȍȘȌȖȋȖ șȣȘȤȧ ȗȘȖȐȏȊȖȌȐȚșȧ ȌȖ 5 ȔЙ ȧȟȍȐșȚȖȋȖ ȉȍ-

ȚȖȕȈй ǺȈȒȖȍ ȥȜȜȍȒȚȐȊȕȖȍ ȐșȗȖȓȤȏȖȊȈȕȐȍ ȘȍșțȘșȖȊ ȗȖȏȊȖ-

ȓȧȍȚ ȏȕȈȟȐȚȍȓȤȕȖ șȖȒȘȈȡȈȚȤ ȏȈȚȘȈȚȣ ȗȘȖȐȏȊȖȌșȚȊȈй 

ȇȟȍȐșȚȣȑ ȉȍȚȖȕ ȧȊȓȧȍȚșȧ ȖȚȓȐȟȕȣȔ ȚȍȗȓȖȐȏȖȓȧȚȖȘȖȔз șȖ-

șȚȖȧȡȐȔ Ȑȏ 80 % ȊȖȏȌțȝȈ Ȑ ȚȖȓȤȒȖ 20 % ȚȊȍȘȌȣȝ ȊȍȡȍșȚȊй 
Ǫ ȘȍȏțȓȤȚȈȚȍ ȜȍȘȔȍȕȚȐȘȖȊȈȕȐȧ Ȑ ȈȊȚȖȒȓȈȊȐȘȖȊȈȕȐȧ Ȗȕ 
ȗȘȐȖȉȘȍȚȈȍȚ șȊȖȑșȚȊȍȕȕȣȍ ȍȔț ȝȈȘȈȒȚȍȘȐșȚȐȒȐх 

 ǷȖȘȐșȚȈȧ șȚȘțȒȚțȘȈ

 ǴȈȓȣȑ ȖȉȢȍȔȕȣȑ Ȋȍș

 ǪȣșȖȒȈȧ ȗȘȖȟȕȖșȚȤ 

 ǶȚȓȐȟȕȈȧ ȚȍȗȓȖȐȏȖȓȧȞȐȧ

 ǯȊțȒȖȐȏȖȓȧȞȐȧз șȖȖȚȊȍȚșȚȊțȦȡȈȧ ȕȖȘȔȈȔ

 ǶȚȓȐȟȕȈȧ ȗȘȖȚȐȊȖȗȖȎȈȘȕȈȧ ȏȈȡȐȚȈ

 ǷȘȐȋȖȌȕȖșȚȤ Ȍȓȧ ȗȘȐȔȍȕȍȕȐȧ Ȋ 
 șȍȑșȔȐȟȍșȒȐȝ ȘȈȑȖȕȈȝ

 ǷȖȟȚȐ ȕȍȖȋȘȈȕȐȟȍȕȕȣȑ șȘȖȒ ȥȒșȗȓțȈȚȈȞȐȐ

ǩȓȖȒȐ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ ȗȘȍȌȕȈȏȕȈȟȍȕȣ ȒȈȒ Ȍȓȧ șȚȘȖȐи
ȚȍȓȤșȚȊȈ ȕȖȊȣȝз ȚȈȒ Ȑ Ȍȓȧ ȘȍȒȖȕșȚȘțȒȞȐȐ șȚȈȘȣȝ ȔȈȓȖи
ȥȚȈȎȕȣȝ Ȑ ȔȕȖȋȖȥȚȈȎȕȣȝ ȎȐȓȣȝ Ȑ ȗȘȖȔȣȠȓȍȕȕȣȝ ȗȖȔȍ-

ȡȍȕȐȑй
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ȇȟȍȐșȚȣȑ ȉȍȚȖȕ Ȋ ȒȈȟȍșȚȊȍ 
șȚȘȖȐȚȍȓȤȕȖȋȖ ȔȈȚȍȘȐȈȓȈ

ǼȐȏȐȒȖиȔȍȝȈȕȐȟȍșȒȐȍ ȗȖȒȈȏȈȚȍȓȐх  

  ǶȉȢȍȔȕȈȧ ȗȓȖȚȕȖșȚȤх лзол и мзлл ȒȋкȌȔЙй

 ǷȘȖȟȕȖșȚȤх șȘȍȌȕȍȍ ȏȕȈȟȍȕȐȍ ȗȘȖȟȕȖșȚȐ ȕȈ șȎȈȚȐȍ 
 șȖșȚȈȊȓȧȍȚ 2,5 - 10,0 ȕкȔȔИй ЭȚȖ ȗȖȏȊȖȓȧȍȚ ȐșȗȖȓȤȏȖи 
 ȊȈȚȤ ȥȓȍȔȍȕȚȣ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ Ȋ ȒȈȟȍșȚȊȍ ȕȍșțи 
 ȡȐȝ ȥȓȍȔȍȕȚȖȊ Ȋ ȏȌȈȕȐȧȝ ȊȣșȖȚȖȑ ȌȖ ȌȍȊȧȚȐ ȥȚȈȎȍȑй  
 ǷȘȖȟȕȖșȚȤ ȗȘȐ ȘȈșȚȧȎȍȕȐȐ șȖșȚȈȊȓȧȍȚ ȖȒй 10 % ȖȚ Ȓțи 
 ȉȐȒȖȊȖȑ ȗȘȖȟȕȖșȚȐ ȕȈ șȎȈȚȐȍй ǯȕȈȟȍȕȐȍ ȗȘȖȟȕȖșȚȐ ȕȈ  
 ȘȈșȚȧȎȍȕȐȍ ȗȘȐ șȋȐȉȍ șȖșȚȈȊȓȧȍȚ ȖȌȕț ȗȧȚțȦ ȖȚ ȒțȉȐи 
 ȒȖȊȖȑ ȗȘȖȟȕȖșȚȐ ȕȈ șȎȈȚȐȍз Țйȍй лзр и нзл ȕкȔȔИй

 ǲȖȥȜȜȐȞȐȍȕȚ ȚȍȗȓȖȗȘȖȊȖȌȕȖșȚȐх Ǫ șȊȧȏȐ ș ȕȐȏи
 ȒȐȔ ȗȖȒȈȏȈȚȍȓȍȔ ȚȍȗȓȖȗȘȖȊȖȌȕȖșȚȐ 0,09 ǪȚкгȔеǲд ȕȍȚ  
 ȕȍȖȉȝȖȌȐȔȖșȚȐ Ȋ ȊȖȏȊȍȌȍȕȐȐ ȔȕȖȋȖșȓȖȑȕȣȝ ȕȈȘțȎȕȣȝ  
 șȚȍȕз ȟȚȖ ȖȉȡȍȗȘȐȕȧȚȖ ȗȘȐ ȐșȗȖȓȤȏȖȊȈȕȐȐ ȌȘțȋȐȝ  
 șȚȘȖȐȚȍȓȤȕȣȝ ȔȈȚȍȘȐȈȓȖȊй

 ǺȍȗȓȖȈȒȒțȔțȓȐȘțȦȡȐȍ ȝȈȘȈȒȚȍȘȐșȚȐȒȐх ǺȍȗȓȖи
 ȈȒȒțȔțȓȐȘțȦȡȈȧ șȗȖșȖȉȕȖșȚȤ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ ȕȈȝȖи 
 ȌȐȚșȧ Ȋ ȗȘȍȌȍȓȈȝ ȗȖȒȈȏȈȚȍȓȍȑ ȗȘȐ șȚȘȖȍȕȐȐ ȒȘȈȑȕȍ  
 ȓȍȋȒȐȝ ȒȖȕșȚȘțȒȞȐȑ гȕȈȗȘȐȔȍȘз ȒȖȕșȚȘțȒȞȐȑ Ȑȏ ȌȍȘȍи 
 Ȋȧȕȕȣȝ ȖȉȓȐȞȖȊȖȟȕȣȝ ȗȈȕȍȓȍȑ ȖȒй 50 ȒǬȎкгȔИдеKд Ȑ  
 ȔȈșșȐȊȕȖȔ șȚȘȖȍȕȐȐ гȒȈȔȍȕȕȈȧ șȚȍȕȈ ȐȓȐ ȎȍȓȍȏȖȉȍи 
 ȚȖȕ ȖȒй 250 ȒǬȎкгȔИдеKдй ǹȖȖȚȊȍȚșȚȊțȦȡȐȑ ȗȖȒȈȏȈи 
 ȚȍȓȤ Ȍȓȧ șȚȍȕȣ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ șȖșȚȈȊȓȧȍȚ ȖȒй  
 фл ȒǬȎкгȔИдеKй 

ǸȈ
șȝ

ȖȌ
 ȗ

ȍȘ
ȊȐ

ȟȕ
Ȗȑ

 ȥ
ȕȍ

Șȋ
ȐȐ

з Ȓ
ǪȚ

ȟк
Ȕ

Й

ǸȈșȝȖȌ ȗȍȘȊȐȟȕȖȑ ȥȕȍȘȋȐȐ Ȋ ȗȘȖȐȏȊȖȌșȚȊȍ ȖșȕȖȊȕȣȝ 
șȚȘȖȑȔȈȚȍȘȐȈȓȖȊ 

ǲȍȘȈȔȐȟȍșȒȐȑ 
ȒȐȘȗȐȟ 

ρшмзн ȒȋкȌȔЙ

ǷȖȘȐȏȖȊȈȕȕȣȑ 
ȉȓȖȒ 

ρшлзу ȒȋкȌȔЙ

ǹȐȓȐȒȈȚȕȣȑ 
ȒȐȘȗȐȟ

ρшмзп ȒȋкȌȔЙ

ȇȟȍȐșȚȣȑ 
ȉȍȚȖȕ

ρшлзп ȒȋкȌȔЙ ЭȒȖȕȖȔȐȧ ȥȕȍȘȋȐȐ и     
        șȕȐȎȍȕȐȍ ȏȈȚȘȈȚ
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ǷȘȖȐȏȊȖȌșȚȊȖ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ

ǷȖȌȋȖȚȖȊȒȈ

ǷȍșȖȒ

ȈȕȋȐȌȘȐȚкȋȐȗș

ǰȏȊȍșȚȤ Ȑ ȞȍȔȍȕȚ

ȔȈȚȍȘȐȈȓȣ Ȑȏ ȊȚȖȘȐȟȕȖȑ 
ȗȍȘȍȘȈȉȖȚȒȐ 

ǪȖȌȈ 

ǫȈȏȖȖȉȘȈȏȖȊȈȚȍȓȤ

ǹȊȈȘȒȈ ǯȈȡȐȚȈ ȖȚ ȒȖȘȘȖȏȐȐ ǸȈȏȔȍȡȍȕȐȍ

ǹȣȘȤȍȊȣȍ ȔȈȚȍȘȐȈȓȣ

АȘȔȐȘȖȊȈȕȐȍ

ǯȈȓȐȊ

ǹȒȓȈȌз șȚȘȖȑȒȈ

ǼȍȘȔȍȕȚȈȞȐȧ

ǹȝȊȈȚȣȊȈȕȐȍ

ǸȍȏȒȈ

ȈȊȚȖȒȓȈȊȐȘȖȊȈȕȐȍ

ǬȖȏȐȘȖȊȈȕȐȍ 
Ȑ șȔȍȠȐȊȈȕȐȍ

ǸȈȏȔȖȓз șȔȍȠȐȊȈȕȐȍз ȏȈȓȐȊȒȈз  
ȚȘȈȕșȗȖȘȚȐȘȖȊȒȈ и WKэ ȗȘȍȌȓȈȋȈȍȚ ȘȍȠȍȕȐȧй

ǹȣȘȤȍȊȣȍ ȔȈȚȍȘȐȈȓȣ

Ǭȓȧ ȗȘȖȐȏȊȖȌșȚȊȈ ȐȏȌȍȓȐȑ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ ȐșȗȖȓȤȏțȦȚ 
ȚȖȕȒȖ ȐȏȔȍȓȤȟȍȕȕȣȑ ȒȊȈȘȞȍȊȣȑ ȗȍșȖȒз ȈȕȋȐȌȘȐȚз ȐȏȊȍșȚȤ 
ȕȍȋȈȠȍȕțȦ ȒȈȓȤȞȐȍȊțȦ Ȑ ȞȍȔȍȕȚ гȊ ȒȈȟȍșȚȊȍ ȊȧȎțȡȍȋȖдз 
ȈȓȦȔȐȕȐȍȊțȦ ȗțȌȘț ȐȓȐ ȗȈșȚț гȊ ȒȈȟȍșȚȊȍ ȋȈȏȖȖȉȘȈȏțȦȡȍȑ 
ȌȖȉȈȊȒȐдз Ȉ ȚȈȒȎȍ ȊȖȌțй 

Ǫ ȒȈȟȍșȚȊȍ ȈȓȤȚȍȘȕȈȚȐȊȣ ȊȔȍșȚȖ ȗȍșȒȈ ȊȖȏȔȖȎȕȖ ȐșȗȖȓȤȏȖ-

ȊȈȕȐȍ ȓȍȚțȟȍȑ ȏȖȓȣз ȗȘȐȋȖȌȕȖșȚȤ ȒȖȚȖȘȖȑ ȖȗȘȍȌȍȓȧȍȚșȧ ȕȈ 
ȖșȕȖȊȍ ȈȕȈȓȐȏȖȊ Ȑ ȐșȗȣȚȈȕȐȑй Ǫ șȓțȟȈȍ ȗȘȐȔȍȕȍȕȐȧ ȏȖȓȣ 
ȗȘȖȐȏȊȖȌșȚȊȖ ȈȘȔȐȘȖȊȈȕȕȣȝ ȐȏȌȍȓȐȑ ȕȍȊȖȏȔȖȎȕȖй

Ǭȓȧ ȒȈȎȌȖȋȖ ȗȘȖȞȍșșȈ șȔȍȠȐȊȈȕȐȧ șȣȘȤȍȊȣȍ ȔȈȚȍȘȐȈȓȣ гȊ 
ȏȈȊȐșȐȔȖșȚȐ ȖȚ Ȑȝ ȒȈȟȍșȚȊȈд ȗȖȌȈȦȚșȧ ȗȖ ȖȚȌȍȓȤȕȖșȚȐ Ȋ Ȋȍ-

șȖȊȣȍ ȍȔȒȖșȚȐз Ȉ ȏȈȚȍȔ ȗȖșȚțȗȈȦȚ Ȋ șȚȘȖȋȖ țșȚȈȕȖȊȓȍȕȕȖȑ 
ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȐ Ȋ șȔȍșȐȚȍȓȤȕțȦ țșȚȈȕȖȊȒț șȖ șȗȍȞȐ-

ȈȓȤȕȣȔȐ ȔȍȠȈȓȒȈȔȐй ǺȖȟȕȖȍ ȌȖȏȐȘȖȊȈȕȐȍ șȣȘȤȍȊȣȝ ȔȈȚȍ-

ȘȐȈȓȖȊ Ȑ ȊȣșȖȒȈȧ șȒȖȘȖșȚȤ șȔȍȠȐȊȈȕȐȧ ȧȊȓȧȦȚșȧ ȋȈȘȈȕȚȖȔ 
ȉȣșȚȘȖȋȖ ȗȖȓțȟȍȕȐȧ ȖȌȕȖȘȖȌȕȖȑ ȔȈșșȣ Ȑȏ ȗȍșȟȈȕȖȋȖ ȠȓȈ-

ȔȈз ȐȏȊȍșȚȐз ȞȍȔȍȕȚȈз ȈȕȋȐȌȘȐȌȈз Ȉ ȚȈȒȎȍ ȌȖȗȖȓȕȐȚȍȓȤȕȖ-

ȋȖ ȒȖȓȐȟȍșȚȊȈ ȊȖȌȣй 
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 ǶȚ șȣȘȤȧ ȌȖ  
    «șȣȘȖȋȖ» ȔȈșșȐȊȈ

ǯȈȓȐȊȕȈȧ ȜȖȘȔȈ

ǶȗȘȍȌȍȓȍȕȕȖȍ ȒȖȓȐȟȍșȚȊȖ ȧȟȍȐșȚȖȉȍȚȖȕȕȖȑ șȔȍșȐ ȗȖȌȈȍȚ-
șȧ Ȑȏ șȔȍșȐȚȍȓȤȕȖȑ țșȚȈȕȖȊȒȐ Ȋ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖ șȔȈȏȈȕ-

ȕțȦ ȋȍȘȔȍȚȐȟȕțȦ ȜȖȘȔțз șȖșȚȖȧȡțȦ Ȑȏ ȌȊțȝ ȟȈșȚȍȑй ǹȖ-

ȏȘȍȊȈȕȐȍ ȔȈșșȐȊȈ ȗȘȖȐșȝȖȌȐȚ Ȋ ȚȍȗȓȖȊȖȑ ȒȈȔȍȘȍ Ȋ ȚȍȟȍȕȐȍ 
2,5 ȟȈșȖȊ Ȍȓȧ ȌȖșȚȐȎȍȕȐȧ ȊșȗțȟȐȊȈȕȐȧ Ȑ șȝȊȈȚȣȊȈȕȐȧ ȗȘȐ 
ȚȖȟȕȖ ȊȣȉȘȈȕȕȣȝ ȚȍȔȗȍȘȈȚțȘȈȝй 

ǯȈȓȐȊȕȣȍ ȜȖȘȔȣ șȗȍȞȐȈȓȤȕȖ ȘȈȏȘȈȉȖȚȈȕȣ Ȍȓȧ ȗȖșȓȍȌțȦ-

ȡȍȋȖ ȗȘȖȞȍșșȈ ȒȈȕȚȖȊȈȕȐȧй ǶȕȐ ȗȘȍȌșȚȈȊȓȧȦȚ șȖȉȖȑ șȚȈ-

ȉȐȓȤȕțȦ ȒȖȕșȚȘțȒȞȐȦ ș ȒȖȕțșȖȊȐȌȕȣȔȐ ȉȖȘȚȈȔȐз ȗȖȌȕȐ-

ȔȈȦȡȐȔȐșȧ ȊȊȍȘȝз ȟȚȖ ȋȈȘȈȕȚȐȘțȍȚ ȖșȚȖȘȖȎȕȖȍ Ȑ ȡȈȌȧȡȍȍ 
ȖȚȌȍȓȍȕȐȍ ȔȈșșȐȊȈ ȖȚ ȒȖȘȗțșȈ ȜȖȘȔȣй ǲ ȒȈȎȌȖȔț ȗȖȌȌȖȕț 
ȜȖȘȔȣ ȔȖȎȕȖ ȗȖȌȖȉȘȈȚȤ ȉȖȘȚȈз ȒȖȚȖȘȣȍ ȖȉȘȈȏțȦȚ ș ȗȖȌ-

ȌȖȕȖȔ ȍȌȐȕȖȍ ȞȍȓȖȍй

ǸȈȏȢȍȌȐȕȍȕȐȍ ȜȖȘȔȣ Ȑ ȔȈșșȐȊȈз ȚȈȒ ȕȈȏȣȊȈȍȔȈȧ ȘȈșȗȈȓțȉ-

ȒȈз Ȉ ȚȈȒȎȍ ȌȈȓȤȕȍȑȠȈȧ ȚȘȈȕșȗȖȘȚȐȘȖȊȒȈ ȖșțȡȍșȚȊȓȧȦȚ-

șȧ ȗȖșȘȍȌșȚȊȖȔ ȗȖȘȚȈȓȤȕȖȑ țșȚȈȕȖȊȒȐй ǶȉȖȘțȌȖȊȈȕȐȍ WKB 

ȖȟȍȕȤ ȖșȚȖȘȖȎȕȖ ȗȍȘȍȔȍȡȈȍȚ «șȣȘȖȑ» ȔȈșșȐȊз ȟȚȖ ȐșȒȓȦ-

ȟȈȍȚ ȗȖȧȊȓȍȕȐȍ ȗȖȊȘȍȎȌȍȕȐȑз ȚȈȒȐȝ ȒȈȒ ȚȘȍȡȐȕз ȒȖȚȖȘȣȍ 
ȊȐȌȕȣ ȓȐȠȤ ȗȖșȓȍ ȈȊȚȖȒȓȈȊȐȘȖȊȈȕȐȧй  
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ǳȐȕȐȐ ȘȍȏȒȐ WKэ юL м Ȑ н

ǷȖșȓȍ ȗȘȖȞȍșșȈ ȘȈșȗȈȓțȉȒȐ ȔȈșșȐȊ ȗȖșȚțȗȈȍȚ ȕȈ țȟȈșȚȖȒ 
ȘȍȏȒȐй ǳȐȕȐȐ ȘȍȏȒȐ WKB CL 1 Ȑ 2 șȖșȚȖȧȚ Ȑȏ șȓȍȌțȦȡȐȝ 
țȏȓȖȊх 

  ǷȘȍȌȊȈȘȐȚȍȓȤȕȈȧ ȘȍȏȒȈх  ȕȈ ȌȈȕȕȖȔ țȟȈșȚȒȍ ȕȈ 
 ȋȖȘȐȏȖȕȚȈȓȤȕȖ ȘȈșȗȖȓȖȎȍȕȕȖȔ ȔȈșșȐȊȍ ȖȚȘȍȏȈȍȚșȧ  
 ȕȍȘȖȊȕȖșȚȤ гȕȈȒȓȖȕд ȔȈșșȐȊȈй

 ǷȖȊȖȘȖȚȕȣȑ șȚȖȓ гȒȈȕȚȖȊȈȚȍȓȤдх ȔȈșșȐȊ ȗȍȘȍȊȖȘȈи
 ȟȐȊȈȍȚșȧ ȕȈ 90°, țșȚȈȕȈȊȓȐȊȈȍȚșȧ ȊȍȘȚȐȒȈȓȤȕȖ гȕȈ  
 ȘȍȉȘȖд ȕȈ ȘȍȏȈȚȍȓȤȕȖȔ ȗȖȌȌȖȕȍй

 ǲȈȓȐȉȘȖȊȒȈх ȏȌȍșȤ ȗȖȌȘȍȏȈȦȚșȧ ȉȖȒȈ ȊȍȘȚȐȒȈȓȤи
 ȕȖ ȘȈșȗȖȓȖȎȍȕȕȖȋȖ ȔȈșșȐȊȈ Ȑ ȖșțȡȍșȚȊȓȧȍȚșȧ ȕȈȘȍȏȒȈ  
 «ȗȈȏȈи ȋȘȍȉȕȧ».

 ǫȖȘȐȏȖȕȚȈȓȤȕȈȧ ȘȍȏȒȈх ȗȕȍȊȔȈȚȐȟȍșȒȐ ȕȈȚȧȕțȚȣȍ 
 ȔȍȚȈȓȓȐȟȍșȒȐȍ șȚȘțȕȣз ȘȈșȗȖȓȖȎȍȕȕȣȍ Ȋ șȔȍȡȍȕȕȖȔ  
 ȗȖȓȖȎȍȕȐȐз ȊȝȖȌȧȚ Ȑ ȊȣȝȖȌȧȚ Ȑȏ ȔȈșșȐȊȈ ȗȖȌ țȋȓȖȔ  
 0-60°. ǪȖȏȔȖȎȕȈ ȉȍșșȚțȗȍȕȟȈȚȈȧ ȕȈșȚȘȖȑȒȈ țȋȓȈй ЭȚȖ  
 ȋȈȘȈȕȚȐȘțȍȚ ȊȣȊȖȌ șȚȘțȕ ȉȍȏ ȗȖȊȘȍȎȌȍȕȐȧ ȔȈșșȐȊȈй

 ǪȍȘȚȐȒȈȓȤȕȈȧ ȘȍȏȒȈх ȕȈȚȧȕțȚȣȍ șȚȘțȕȣз ȘȈșȗȖȓȖи
 Ȏȍȕȕȣȍ ȌȘțȋ Ȓ ȌȘțȋț Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȜȖȘȔȈȚȈ ȉȓȖȒȖȊз  
 ȌȊȐȋȈȦȚșȧ Ȋ ȗȘȖȚȐȊȖȗȖȓȖȎȕȖȔ ȕȈȗȘȈȊȓȍȕȐȐ ȖșȞȐȓи 
   ȊȐșșȈȔ ȏȍȘȍȟ ȚȧȌȖȝȖȘȗ ȐȕǶ .ȐȔȧȐȕȍȎȐȊȌ ȐȔȣȕȕȈȊȖȘȐȓ  

 șȊȍȘȝț ȊȕȐȏй ǷȘȐ ȕȍȖȉȝȖȌȐȔȖșȚȐ ȊȖȏȔȖȎȍȕ ȕȈȘȍȏ  
 ȏȈȝȊȈȚȖȊ ȜȘȍȏȖȑй ǪȈȒțțȔȕȣȑ ȖȚșȖș țȌȍȘȎȐȊȈȍȚ ȊȍȘȝȕȐȑ  
 ȗȖȌȘȍȏȕȖȑ șȓȖȑ г«ȋȖȘȉțȠȈ»дз ȒȖȚȖȘȣȑ ȗȖȏȎȍ ȗȈȌȈȍȚ Ȋ  
 ȗȘȐȧȔȖȒ Ȑ ȗȘȐ ȗȖȔȖȡȐ șȒȘȍȉȒȖȊȖȋȖ ȚȘȈȕșȗȖȘȚȍȘȈ ȗȖȌȈи 
 ȍȚșȧ șȕȖȊȈ Ȋ ȗȘȖȐȏȊȖȌșȚȊȖ. Ǫ ȏȈȒȓȦȟȍȕȐȍ ȖșțȡȍșȚȊȓȧи 
 ȍȚșȧ ȗȖȌȘȍȏȒȈ ȗȍȘȍȌȕȍȑ Ȑ ȏȈȌȕȍȑ ȟȈșȚȐ ȔȈșșȐȊȈй

ǰȕȕȖȊȈȚȐȊȕȣȑ ȗȘȖȞȍșș ȘȍȏȒȐ ȔȈșșȐȊȈ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈй   
Ǵȣ ȗȘȍȌȓȈȋȈȍȔ ȘȍȠȍȕȐȧ Ȋ șȖȖȚȊȍȚșȚȊȐȐ ș ȚȘȍȉȖȊȈȕȐȧȔȐ ȕȈȠȐȝ ȏȈȒȈȏȟȐȒȖȊй 

ǰȕȌȐȊȐȌțȈȓȤȕȖșȚȤ и 
   ǰȕȕȖȊȈȞȐȧ и ǺȖȟȕȖșȚȤ

11

ǳȐȕȐȐ ȘȍȏȒȐ WKэ

ǲȖȔȗȈȒȚȕȈȧ ȓȐȕȐȧ ȘȍȏȒȐ WKэ юL п
ǲȖȔȗȈȒȚȕȈȧ ȒȖȕșȚȘțȒȞȐȧх ȕȍȏȕȈȟȐȚȍȓȤȕȈȧ  
ȗȓȖȡȈȌȤ țșȚȈȕȖȊȒȐ

ǷȖ  șȘȈȊȕȍȕȐȦ ș țșȚȈȕȖȊȒȈȔ WKB CL 1 Ȑ 2 ȒȖȔȗȈȒȚȕȈȧ ȓȐ-

ȕȐȧ WKB CL 4 ȘȈȉȖȚȈȍȚ ȚȖȓȤȒȖ ș ȖȌȕȐȔ ȗȖȊȖȘȖȚȕȣȔ șȚȖ-

ȓȖȔ гȒȈȕȚȖȊȈȚȍȓȍȔдз Ȑ șȚȖȧȡȐȑ ȕȈ ȔȍșȚȍз ȊȍȘȚȐȒȈȓȤȕȖ ȘȈș-
ȗȖȓȖȎȍȕȕȣȑ ȔȈșșȐȊ ȖȉȘȈȉȈȚȣȊȈȍȚșȧ ȖȚȌȍȓȤȕȣȔȐ ȔȖȌțȓȧ-

ȔȐ ȓȐȕȐȐй 

ǻșȚȈȕȖȊȒȐ гȔȖȌțȓȐд ȗȘȖȝȖȌȧȚ șȒȊȖȏȤ ȊȍȘȚȐȒȈȓȤȕȖ ȘȈșȗȖ-

ȓȖȎȍȕȕȣȑ ȔȈșșȐȊй ǻșȚȈȕȖȊȒȈ ȒȈȓȐȉȘȖȊȒȐ Ȑ țșȚȈȕȖȊȒȈ ȋȖ-

ȘȐȏȖȕȚȈȓȤȕȖȑ ȘȍȏȒȐ ȗȘȍȌșȚȈȊȓȧȦȚ șȖȉȖȑ ȗȍȘȍȌȊȐȎȕȣȍ ȔȖ-

ȌțȓȐ Ȑ ȖȉȘȈȉȈȚȣȊȈȦȚ ȔȈșșȐȊ ȖȌȕȖȊȘȍȔȍȕȕȖй ǲȈȓȐȉȘȖȊȒȖȑ 
ȗȖȌȘȍȏȈȦȚșȧ ȉȖȒȈ ȔȈșșȐȊȈ ȗȘȐ ȗȖȔȖȡȐ șȚțȗȍȕȟȈȚȖ ȘȈșȗȖ-

ȓȖȎȍȕȕȣȝ șȚȘțȕ Ȑ ȕȈȕȖșȐȚșȧ șȐșȚȍȔȈ «ȗȈȏиȋȘȍȉȍȕȤ»й ǻșȚȈ-

ȕȖȊȒȈ ȋȖȘȐȏȖȕȚȈȓȤȕȖȑ ȘȍȏȒȐ ȖșțȡȍșȚȊȓȧȍȚ ȕȈȘȍȏ ȉȓȖȒȖȊ ȕȈ 
ȕțȎȕțȦ ȌȓȐȕțй 

Ǫ ȏȈȒȓȦȟȍȕȐȍ ȟȍȘȍȏ ȔȈșșȐȊ ȗȘȖȝȖȌȐȚ țșȚȈȕȖȊȒȈ ȊȍȘȚȐȒȈȓȤ-

ȕȖȑ ȘȍȏȒȐ ș ȗȘȖȚȐȊȖȗȖȓȖȎȕȖ ȌȊȐȋȈȦȡȐȔȐșȧ șȚȘțȕȈȔȐз ȘȈș-
ȗȖȓȖȎȍȕȕȣȔȐ Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȗȘȖȐȏȊȖȌȐȔȖȋȖ ȜȖȘȔȈȚȈй Ǫ 
ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȜȖȘȔȈȚȈ ȖșțȡȍșȚȊȓȧȍȚșȧ ȕȈȘȍȏ ȏȈȝȊȈȚȖȊ Ȋ 
ȔȈșșȐȊȍй  

ǴȖȌȍȘȕȐȏȈȞȐȧх ȊȖȏȔȖȎȕȖșȚȤ ȐȕȚȍȋȘȐȘȖȊȈȕȐȧ Ȋ ȓȦ-

ȉȖȍ ȗȘȖȐȏȊȖȌșȚȊȖ

ǹ ȗȖȔȖȡȤȦ ȓȐȕȐȐ ȘȍȏȒȐ WKB CL 4 ȜȐȘȔȈ WKB țȌȖȊȓȍȚ-

ȊȖȘȧȍȚ ȊȖȏȘȖșȠȐȑ șȗȘȖș ȕȈ ȒȖȕȞȍȗȞȐȐ ȗȖ ȘȍȒȖȕșȚȘțȒȞȐȐ 
ȗȘȖȐȏȊȖȌșȚȊȈ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈй ȔȕȖȋȐȍ ȏȈȒȈȏȟȐȒȐ ȎȍȓȈ-

ȦȚ ȏȈȔȍȕȐȚȤ șȊȖȐ șȚȈȘȣȍ ȓȐȕȐȐ ȘȍȏȒȐй Ǫ ȘȍȏțȓȤȚȈȚȍ ȉȣȓȈ 
ȘȈȏȘȈȉȖȚȈȕȈ ȒȖȔȗȈȒȚȕȈȧ ȓȐȕȐȧ ȘȍȏȒȐз ȒȖȚȖȘȈȧ ȉȓȈȋȖȌȈȘȧ 
ȍȍ ȒȖȔȗȈȒȚȕȖșȚȐ ȔȖȎȍȚ ȉȣȚȤ țșȚȈȕȖȊȓȍȕȈ ȕȈ ȗȘȈȒȚȐȟȍșȒȐ 
ȓȦȉȖȔ ȏȈȊȖȌȍй

Ǭȓȧ  ȗȖȓțȟȍȕȐȧ ȖȗȚȐȔȈȓȤȕȖȋȖ ȘȍȏțȓȤȚȈȚȈ ȔȈșșȐȊ ȖȉȌțȊȈ-

ȍȚșȧ șȎȈȚȣȔ ȊȖȏȌțȝȖȔз ȗȖȌȈȊȈȍȔȣȔ ȟȍȘȍȏ ȜȖȘșțȕȒȐ ȗȖ-

șȓȍ ȏȈȊȍȘȠȍȕȐȧ ȗȘȖȞȍșșȈ ȘȍȏȒȐй ǺȈȒȐȔ ȖȉȘȈȏȖȔз ș ȔȈșșȐȊȈ 
țȌȈȓȧȦȚșȧ ȊȖȏȔȖȎȕȣȍ ȖșȚȈȚȒȐй

ǳȐȕȐȐ ȘȍȏȒȐ WKB ȖȚȊȍȟȈȦȚ ȗȖșȓȍȌȕȐȔ ȚȘȍȉȖȊȈȕȐ-

ȧȔ ȚȍȝȕȐȒȐ Ȑ ȖȉȢȍȌȐȕȧȦȚ ȐȕȕȖȊȈȞȐȦ Ȑ ȗȘȖșȚȖȚț 
ȗȖȓȤȏȖȊȈȕȐȧй

 

ǪȍȘȚȐȒȈȓȤȕȈȧ ȘȍȏȒȈ WKэ юL п

ǫȖȘȐȏȖȕȚȈȓȤȕȈȧ ȘȍȏȒȈ WKэ юL п

ǲȈȓȐȉȘȖȊȒȈ WKэ юL п

Ǫșȍ ȓȐȕȐȐ ȘȍȏȒȐ ȔȖȋțȚ ȉȣȚȤ ȈȌȈȗȚȐ-

ȘȖȊȈȕȣ șȖȋȓȈșȕȖ ȐȕȌȐȊȐȌțȈȓȤȕȣȔ 
ȚȘȍȉȖȊȈȕȐȧȔ ȕȈȠȐȝ ȏȈȒȈȏȟȐȒȖȊз ȕȈ-

ȗȘȐȔȍȘ ȜȖȘȔȈȚ ȉȓȖȒȖȊй
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ǶȗȚȐȔȐȏȈȞȐȧ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȗȘȖȞȍșșȈ ȗțȚȍȔ 
ȐșȗȖȓȤȏȖȊȈȕȐȧ ȌȊțȝ ȒȈȕȚȖȊȈȚȍȓȍȑй

ǪȖ ȊȘȍȔȧ ȊȚȖȘȖȋȖ ȗȘȖȞȍșșȈ ȒȈȕȚȖȊȈȕȐȧ ȔȈșșȐȊ ȗȍȘȍȊȖȘȈ-

ȟȐȊȈȍȚșȧ ȕȈ 90° ȕȈ șȚȖȧȡȐȑ ȈȊȚȖȒȓȈȊȕȣȑ ȗȖȌȌȖȕз ȗȍȘȍ-

ȔȍȡȈȦȡȐȑșȧ ȌȈȓȍȍ Ȋ ȗȖȗȍȘȍȟȕȖȔ ȕȈȗȘȈȊȓȍȕȐȐй ȕȐȎȕȐȑ 
șȓȖȑ ȔȈșșȐȊȈ ȏȈȌȍȘȎȐȊȈȍȚșȧ ȕȈ ȘȍȏȈȚȍȓȤȕȖȔ ȗȖȌȌȖȕȍ ȊȈ-

ȒțțȔȕȣȔ ȏȈȝȊȈȚȖȔй 

ǲȈȒ ȚȖȓȤȒȖ ȈȊȚȖȒȓȈȊȕȣȑ ȗȖȌȌȖȕ ȖȚȝȖȌȐȚ ȖȚ țȟȈșȚȒȈ ȘȍȏȒȐз 
ȊȈȒțțȔȕȣȑ ȏȈȝȊȈȚ ȖșȓȈȉȓȧȍȚ șȊȖȍ ȌȍȑșȚȊȐȍз ȕȐȎȕȐȑ șȓȖȑ 
ȔȈșșȐȊȈ ȗȖȗȈȌȈȍȚ Ȋ ȗȘȐȧȔȖȒ Ȑ ȗȖȌȈȍȚșȧ ȕȈ țșȚȈȕȖȊȒț Ȑș-
ȗȖȓȤȏȖȊȈȕȐȧ ȖȉȘȈȚȕȖȋȖ ȠȓȈȔȈй

ǨȊȚȖȒȓȈȊȕȣȑ ȗȖȌȌȖȕ ș ȕȈȘȍȏȈȕȕȣȔ ȔȈșșȐȊȖȔ ȗȖȌȈȍȚșȧ ȕȈ 
țȟȈșȚȖȒ ȗȖȋȘțȏȒȐз ȋȌȍ ȏȈȝȊȈȚ ȘȈȏȔȍȡȈȍȚ ȗȖȌȌȖȕȣ ȕȈ ȈȊȚȖ-

ȒȓȈȊȕȖȑ ȊȈȋȖȕȍȚȒȍй

ǰȕȕȖȊȈȚȐȊȕȣȑ șȗȖșȖȉ ȠȚȈȉȍȓȐȘȖȊȈȕȐȧ

ǩȓȈȋȖȌȈȘȧ șȗȖșȖȉț ȠȚȈȉȍȓȐȘȖȊȈȕȐȧ WKB ȊȖȏȔȖȎȕȖ ȘȈȏȔȍ-

ȡȍȕȐȍ ȚȘȍȝ ȈȊȚȖȒȓȈȊȕȣȝ ȗȖȌȌȖȕȖȊ ȕȈ ȖȌȕȖȑ ȈȊȚȖȒȓȈȊȕȖȑ 
ȊȈȋȖȕȍȚȒȍй ǷȘȐ ȥȚȖȔ ȖȌȐȕ ȈȊȚȖȒȓȈȊȕȣȑ ȗȖȌȌȖȕ ȘȈȏȔȍȡȈȍȚ-
șȧ ȕȈ ȌȊțȝ șȚȖȧȡȐȝ ȘȧȌȖȔ ȗȖȌȌȖȕȈȝй ЭȚȖȚ ȕȖȊȣȑ șȗȖșȖȉ ȋȈ-

ȘȈȕȚȐȘțȍȚ ȖȗȚȐȔȈȓȤȕȖȍ ȐșȗȖȓȤȏȖȊȈȕȐȍ ȈȊȚȖȒȓȈȊȈ Ȑ ȏȕȈȟȐ-

ȚȍȓȤȕȖȍ șȕȐȎȍȕȐȍ ȘȈșȝȖȌȖȊ ȕȈ ȥȓȍȒȚȘȖȥȕȍȘȋȐȦй 

ǸȈȉȖȟȍȍ ȌȈȊȓȍȕȐȍ șȚȈȕȌȈȘȚȕȖȋȖ ȈȊȚȖȒȓȈȊȈ șȖșȚȈȊȓȧȍȚ 12 

ǩȈȘй ȈȊȚȖȒȓȈȊ ȌȓȐȕȖȑ 39 Ȕ Ȑ 2,75 Ȕ Ȋ ȌȐȈȔȍȚȘȍ ȊȔȍȡȈȍȚ 6 

ȊȈȋȖȕȍȚȖȒ ș о ȈȊȚȖȒȓȈȊȕȣȔȐ ȗȖȌȌȖȕȈȔȐз Țйȍй му ȔȈșșȐȊȖȊй 

ЭȒȖȕȖȔȐȧ ȥȓȍȒȚȘȖȥȕȍȘȋȐȐ – ȚȍȔȈ ȕȖȊȖȋȖ ȗȖȒȖȓȍȕȐȧй 

ǹȗȖșȖȉ ȠȚȈȉȍȓȐȘȖȊȈȕȐȧ ȗȖ ȚȍȝȕȖȓȖȋȐȐ WKэ ȋȈȘȈȕȚȐȘțȍȚ ȥȜȜȍȒȚȐȊȕȖȍ 
ȐșȗȖȓȤȏȖȊȈȕȐȍ ȈȊȚȖȒȓȈȊȈй
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АȊȚȖȒȓȈȊȕȈȧ  
           ȖȉȘȈȉȖȚȒȈ

ЭȒȖȕȖȔȐȧ ȥȕȍȘȋȐȐ ȉȓȈȋȖȌȈȘȧ ȥȜȜȍȒȚȐȊȕȖȔț Ȑș-

ȗȖȓȤȏȖȊȈȕȐȦ ȈȊȚȖȒȓȈȊȈ

ǷȘȍȐȔțȡȍșȚȊȖȔ ȥȚȖȑ ȚȍȝȕȖȓȖȋȐȐ ȧȊȓȧȍȚșȧ ȕȍ ȚȖȓȤȒȖ țȔȍȕȤ-

ȠȍȕȐȍ ȒȖȓȐȟȍșȚȊȈ ȐșȗȖȓȤȏțȍȔȖȋȖ ȔȈȚȍȘȐȈȓȈз ȕȖ Ȑ ȗȘȍȎȌȍ 
ȊșȍȋȖ ȖȚȒȈȏ ȖȚ ȗȘȖȞȍșșȈ ȚȊȍȘȌȍȕȐȧ ȕȐȎȕȍȑ ȟȈșȚȐ ȔȈșșȐȊȈз 
ȒȖȚȖȘȣȑ ȊșȚȘȍȟȈȍȚșȧ Ȋ ȌȘțȋȐȝ ȚȍȝȕȖȓȖȋȐȧȝ ȗȘȖȐȏȊȖȌșȚȊȈ 
ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈй 

ǭȡȍ ȖȌȕȖ ȗȘȍȐȔțȡȍșȚȊȖ șȖșȚȖȐȚ Ȋ ȚȖȔз ȟȚȖ ȖȚȌȍȓȤȕȣȍ ȉȓȖ-

ȒȐ ȘȈșȗȖȓȈȋȈȦȚșȧ ȕȈ ȚȣȟȒȖȊȖȑ șȚȖȘȖȕȍ ȕȈ ȈȊȚȖȒȓȈȊȕȖȔ 
ȗȖȌȌȖȕȍ Ȑз ȒȈȒ ȗȘȈȊȐȓȖз ȕȍ șȒȓȍȐȊȈȦȚșȧ Ȋ ȗȘȖȞȍșșȍ ȈȊȚȖ-

ȒȓȈȊȐȘȖȊȈȕȐȧй ǺȈȒȐȔ ȖȉȘȈȏȖȔз Ȋ ȌȈȓȤȕȍȑȠȍȔ ȔȖȎȕȖ ȖȚȒȈ-

ȏȈȚȤșȧ ȖȚ ȘȈȏȌȍȓȐȚȍȓȤȕȖȋȖ țȏȓȈй

ǸȍȋȍȕȍȘȈȞȐȧ ȚȍȗȓȈ 

ǨȊȚȖȒȓȈȊȐȘȖȊȈȕȐȍ ȔȈșșȐȊȈ ȧȊȓȧȍȚșȧ ȥȚȈȗȖȔ ȗȘȖȐȏȊȖȌ-

șȚȊȈз ȒȖȚȖȘȣȑ ȚȘȍȉțȍȚ ȐșȗȖȓȤȏȖȊȈȕȐȧ ȕȈȐȉȖȓȤȠȍȋȖ ȖȉȢȍȔȈ 
ȗȈȘȈй ǶȉȣȟȕȖ Ȋ ȗȘȖȞȍșșȍ ȈȊȚȖȒȓȈȊȐȘȖȊȈȕȐȧ ȐșȗȖȓȤȏțȦȚșȧ 
ȕȍșȒȖȓȤȒȖ ȈȊȚȖȒȓȈȊȖȊз ȘȈȉȖȚȈȦȡȐȝ ș ȖȚșȘȖȟȒȖȑ ȊȖ ȊȘȍȔȍ-

ȕȐ Ȑ ȗȘȐȔȍȕȧȍȚșȧ ȗȈȘȖȈȒȒțȔțȓȧȚȖȘ Ȍȓȧ ȟȈșȚȐȟȕȖȑ Șȍȋȍȕȍ-

ȘȈȞȐȐ ȚȍȗȓȈй

ǸȍȋȍȕȍȘȈȞȐȧ ȚȍȗȓȈ ȖȏȕȈȟȈȍȚ ȐșȗȖȓȤȏȖȊȈȕȐȍ ȒȖȕȌȍȕșȈȚȈ Ȑ 
ȊȚȖȘȐȟȕȖȍ ȐșȗȖȓȤȏȖȊȈȕȐȍ ȗȈȘȈз ȖȉȘȈȏțȦȡȍȋȖșȧ Ȋ ȗȘȖȞȍș-
șȍ ȈȊȚȖȒȓȈȊȐȘȖȊȈȕȐȧй  

ǷȘȐ șȕȐȎȍȕȐȐ ȌȈȊȓȍȕȐȧ Ȋ ȈȊȚȖȒȓȈȊȍ ȊȣȌȍȓȧȦȡȐȑșȧ ȗȈȘ 
șȖȝȘȈȕȧȍȚșȧ Ȑ ȊȚȖȘȐȟȕȖ ȐșȗȖȓȤȏțȍȚșȧ Ȋ șȓȍȌțȦȡȍȔ ȗȘȖ-

Ȟȍșșȍ ȈȊȚȖȒȓȈȊȐȘȖȊȈȕȐȧз Ȍȓȧ ȖȚȖȗȓȍȕȐȧ ȗȖȔȍȡȍȕȐȑ Ȑ ȗȘȖ-

ȋȘȍȊȈ ȊȖȌȣй 

ǷȖȊȣȠȍȕȐȍ ȥȜȜȍȒȚȐȊȕȖșȚȐх 
șȗȖșȖȉ ȠȚȈȉȍȓȐȘȖȊȈȕȐȧ WKэ

ǹ ȗȖȔȖȡȤȦ ȚȍȗȓȖȖȉȔȍȕȕȐȒȈ ȊȖȏȔȖȎȕȖ ȗȖȓțȟȍȕȐȍ ȚȍȗȓȈ Ȑȏ ȒȖȕ-

ȌȍȕșȈȚȈ Ȍȓȧ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖȋȖ ȗȘȖȋȘȍȊȈ ȊȖȌȣ Ȑ ȒȈȔȍȘ șȖȏȘȍȊȈ-

ȕȐȧз Ȉ ȚȈȒȎȍ ȖȚȖȗȓȍȕȐȧ ȗȖȔȍȡȍȕȐȑй  

ǰșȗȖȓȤȏțȑȚȍ ȐȕȕȖȊȈȚȐȊȕȣȍ ȚȍȝȕȖȓȖȋȐȐ WKB Ȍȓȧ ȗȖȊȣ-

ȠȍȕȐȧ ȥȒȖȕȖȔȐȟȕȖșȚȐ ǪȈȠȍȋȖ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȗȘȖ-

ȞȍșșȈй
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ǷȘȍȊȖșȝȖȌȕȈȧ ȓȖȋȐșȚȐȒȈ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȗȘȖȞȍșșȈ ȉȓȈȋȖȌȈȘȧ ȓȐȕȐȧȔ WKэ.

ǹȌȍȓȈȑȚȍ ǪȈȠ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȣȑ ȗȘȖȞȍșș ȉȖȓȍȍ ȥȜȜȍȒȚȐȊȕȣȔ!

ǰȕȕȖȊȈȞȐȐ Ȍȓȧ șȈȔȣȝ 
ȊȣșȖȒȐȝ ȚȘȍȉȖȊȈȕȐȑ

ǹȐșȚȍȔȣ ȚȘȈȕșȗȖȘȚȐȘȖȊȒȐ Ȑ ȗȖȌȈȟȐ ȐȋȘȈȦȚ ȘȍȠȈȦȡțȦ 
ȘȖȓȤ ȕȍ ȚȖȓȤȒȖ Ȋ șȕȈȉȎȍȕȐȐ ȗȘȖȐȏȊȖȌșȚȊȈ ȔȈȚȍȘȐȈȓȖȔ ȐȓȐ 
Ȋ șȒȓȈȌșȒȖȔ Ȍȍȓȍз ȕȖ Ȑ Ȋ ȈȊȚȖȔȈȚȐȏȈȞȐȐ ȗȘȖȐȏȊȖȌșȚȊȍȕ-

ȕȣȝ ȗȘȖȞȍșșȖȊй 

ǶȕȐ ȧȊȓȧȦȚșȧ ȘȍȠȈȦȡȐȔ ȜȈȒȚȖȘȖȔ Ȍȓȧ ȊȖȏȔȖȎȕȖȋȖ șȕȐ-

ȎȍȕȐȧ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȣȝ ȘȈșȝȖȌȖȊ Ȑ ȥȒȖȕȖȔȐȐ ȊȘȍȔȍȕȐз 
ȗȖȊȣȠȈȧз ȚȈȒȐȔ ȖȉȘȈȏȖȔз ȘȍȕȚȈȉȍȓȤȕȖșȚȤ ȗȘȖȐȏȊȖȌșȚȊȈй 

ǪȈȔ ȕȍȖȉȝȖȌȐȔȣ ȐȕȕȖȊȈȚȐȊȕȣȍ ȘȍȠȍȕȐȧ șȐșȚȍȔ ȗȖȌȈȟȐз 
ȓȐȕȐȑ ȚȘȈȕșȗȖȘȚȐȘȖȊȒȐ Ȑ ȗȈȒȍȚȐȘȖȊȈȕȐȧ ȗȘȖȌțȒȚȖȊ Ȑȏ 
ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈъ WKэ ȗȖȔȖȎȍȚ ǪȈȔ Ȋ ȥȚȖȔ!

Ǭȓȧ ȚȖȟȕȖȋȖ ȊȣȗȖȓȕȍȕȐȧ șȗȍȞȐȈȓȤȕȣȝ ȗȖȋȘțȏȖȟȕȖи
ȘȈȏȋȘțȏȖȟȕȣȝ ȖȗȍȘȈȞȐȑ ȗȘȐȔȍȕȧȦȚșȧ ȗȖȘȚȈȓȤȕȣȍ ȏȈȝȊȈȚȣ 
Ȑ ȘȈȏȓȐȟȕȣȍ ȋȘțȗȗȐȘțȦȡȐȍ șȐșȚȍȔȣз Ȉ ȚȈȒ Ȏȍ  șȗȍȞȐȈȓȤȕȖ 
ȘȈȏȘȈȉȖȚȈȕȕȣȍ șȖȚȘțȌȕȐȒȈȔȐ WKэ șȐșȚȍȔȣ ȗȖȌȈȟȐй 

ǰȕȕȖȊȈȚȐȊȕȖ – ȐȕȌȐȊȐȌțȓȤȕȖ – ȘȈȏȘȈȉȖȚȈȕȖ ș țȟȍ-

ȚȖȔ ǪȈȠȐȝ ȚȘȍȉȖȊȈȕȐȑ

ǸȈȏȓȐȟȕȣȍ șȐșȚȍȔȣ ȚȘȈȕșȗȖȘȚȐȘȖȊȒȐ гțșȚȈȕȖȊȒȐ ȒȈȕȈȚȕȖȑ 
ȚȧȋȐз ȚȖȓȒȈȚȍȓȐз ȥȓȍȒȚȘȖȗȍȘȍȌȈȚȖȟȕȣȍ ȔȖșȚȣд ȋȈȘȈȕȚȐȘț-

ȦȚ ȕȈȌȍȎȕțȦ ȚȘȈȕșȗȖȘȚȐȘȖȊȒț ȗȘȖȌțȒȞȐȐ ȕȈ ȚȍȘȘȐȚȖȘȐȐ 
ǪȈȠȍȋȖ ȏȈȊȖȌȈй ǷȘȐ ȥȚȖȔ ȗȘȐȔȍȕȧȦȚșȧ Ȟȍȗȕȣȍз ȘȖȓȐȒȖ-

Ȋȣȍз ȓȍȕȚȖȟȕȣȍ Ȑ ȘȍȔȍȕȕȣȍ ȚȘȈȕșȗȖȘȚȍȘȣй  

1515

ǻșȚȈȕȖȊȒȐ ȚȘȈȕșȗȖȘȚȐȘȖȊȒȐ  
     Ȑ ȗȈȒȍȚȐȘȖȊȈȕȐȧ

ǻȗȈȒȖȊȒȈ

ǷȖșȓȍ ȗȘȖȞȍșșȈ ȈȊȚȖȒȓȈȊȐȘȖȊȈȕȐȧ ȈȊȚȖȒȓȈȊȕȣȍ ȗȖȌȌȖȕȣ 
șȕȐȔȈȦȚșȧ ș ȈȊȚȖȒȓȈȊȕȖȑ ȊȈȋȖȕȍȚȒȐ ȗȘȐ ȗȖȔȖȡȐ ȗȖȘȚȈȓȤ-

ȕȖȑ ȋȘȍȑȜȍȘȕȖȑ țșȚȈȕȖȊȒȐ Ȑ ȚȘȈȕșȗȖȘȚȐȘțȦȚșȧ Ȓ ȚȘȍȚȤȍ-

Ȕț ȒȈȕȚȖȊȈȚȍȓȦй 

ǯȌȍșȤ ȗȖȘȚȈȓȤȕȈȧ țșȚȈȕȖȊȒȈ ȗȍȘȍȔȍȡȈȍȚ ȊȍșȤ ȗȈȒȍȚ ș ȏȈ-

ȚȊȍȘȌȍȊȠȐȔȐ ȉȓȖȒȈȔȐ ș ȈȊȚȖȒȓȈȊȕȖȑ ȊȈȋȖȕȍȚȒȐ ȕȈ ȒȈȕȚȖ-

ȊȈȚȍȓȤй ǹȓȍȌțȦȡȐȔ ȠȈȋȖȔ ȊȚȖȘȖȑ ȗȈȒȍȚ ș ȉȓȖȒȈȔȐ șȚȈȊȐȚ-
șȧ ȕȈ ȗȍȘȊȣȑ Ȑ ȒȈȕȚȖȊȈȚȍȓȤ ȗȍȘȍȊȖȘȈȟȐȊȈȍȚ Ȑȝ ȕȈ 90° ȕȈ 
ȌȍȘȍȊȧȕȕȣȍ ȗȖȌȌȖȕȣй

ǬȍȘȍȊȧȕȕȣȍ ȗȖȌȌȖȕȣ ș ȉȓȖȒȈȔȐ ȗȖ ȖȌȕȖȔț ȗȖȌȈȦȚșȧ ȕȈ 
țșȚȈȕȖȊȒț țȗȈȒȖȊȒȐй ǶșȖȉȖȑ ȗȖȗțȓȧȘȕȖșȚȤȦ ȗȖȓȤȏțȍȚșȧ 
țȗȈȒȖȊȒȈ Ȋ ȗȓȍȕȒțиșȚȘȍȟй ЭȚȖȚ ȊȐȌ țȗȈȒȖȊȒȐ ȔȖȎȍȚ ȗȘȖȊȖ-

ȌȐȚșȧ ȘȈȏȓȐȟȕȣȔȐ șȗȖșȖȉȈȔȐй ǶȌȕȐȔ ȊȈȘȐȈȕȚȖȔ ȧȊȓȧȍȚșȧ 
ȐșȗȖȓȤȏȖȊȈȕȐȍ ȔȍȠȒȈ Ȑȏ șȚȘȍȟиȗȓȍȕȒȐз ȒȖȚȖȘȣȑ șȖȉȐȘȈȍȚ-
șȧ Ȑ ȘȈșȚȧȋȐȊȈȍȚșȧ ȕȈ ȌȍȘȎȈȚȍȓȍй ǯȈȚȍȔ Ȗȕ ȕȈȉȘȈșȣȊȈȍȚșȧ 
ȕȈ ȉȓȖȒȐ Ȑ ȏȈȚȧȋȐȊȈȍȚșȧз ȏȈȒȓȦȟȈȧ ȉȓȖȒȐ Ȑȏ ȧȟȍȐșȚȖȋȖ ȉȍ-

ȚȖȕȈ Ȋ ȊȖȌȖи Ȑ ȗȣȓȍȕȍȗȘȖȕȐȞȈȍȔțȦ țȗȈȒȖȊȒț ș ȊȖȏȔȖȎȕȖ-

șȚȤȦ ȏȈȗȈȑȒȐ ȔȍȠȒȈ ȗȖȌ ȗȖȌȌȖȕȖȔз Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȊȐȌȈ 
ȗȖȌȌȖȕȈй

ǻșȚȈȕȖȊȒȈ ȕȈȔȖȚȒȐ ȍȡȍ ȘȈȏ ȖȉȔȈȚȣȊȈȍȚ ȋȖȚȖȊȣȍ ȗȖȌȌȖȕȣ 
șȚȘȍȟиȗȓȍȕȒȖȑй ǺȈȒȎȍ ȖȟȍȕȤ ȗȖȗțȓȧȘȕȖ ȐșȗȖȓȤȏȖȊȈȕȐȍ ȈȊ-

ȚȖȔȈȚȖȊ Ȍȓȧ ȖȉȔȖȚȒȐ ȗȈȒȍȚȈ ȚȍȘȔȖțșȈȌȖȟȕȖȑ ȗȓȍȕȒȖȑй

ǷȖșȓȍ țșȚȈȕȖȊȒȐ țȗȈȒȖȊȒȐ ȗȈȒȍȚȣ ș ȉȓȖȒȈȔȐ Ȑȏ ȧȟȍȐșȚȖ-

ȋȖ ȉȍȚȖȕȈ ȚȘȈȕșȗȖȘȚȐȘțȦȚșȧ ȗȘȐ ȗȖȔȖȡȐ ȊȐȓȖȟȒȖȊȖȋȖ ȗȖ-

ȋȘțȏȟȐȒȈ Ȋ șȒȓȈȌ Ȍȓȧ ȖȚȗȘȈȊȒȐ ȗȖȚȘȍȉȐȚȍȓȦй
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  Ǫȣ ȐȔȍȍȚȍ ȊȖȏȔȖȎȕȖșȚȤ ȗȖ ȕȖȊȖȔț ȖȜȖȘȔȐȚȤ ȈșșȖȘȚȐȔȍȕȚ ǪȈȠȍȑ ȗȘȖȌțȒȞȐȐ! 
ШȈȋȐ ȕȈȊșȚȘȍȟț ȎȍȓȈȕȐȧȔ ȏȈȒȈȏȟȐȒȈ țȊȍȓȐȟȐȊȈȦȚ ǪȈȠ ȘȣȕȖȟȕȣȑ ȗȖȚȍȕȞȐȈȓй

ǷȘȖȐȏȊȖȌșȚȊȖ UиȖȉȘȈȏȕȣȝ ȗȍȘȍȔȣȟȍȒ / ȉȓȖȒȖȊ ș  
ȖȚȊȍȘșȚȐȍȔ – ȕȖȊȣȍ ȗȍȘșȗȍȒȚȐȊȣ ȘȈȏȊȐȚȐȧ ȘȣȕȒȈ

ǹ ȞȍȓȤȦ ȘȈșȠȐȘȍȕȐȧ ȈșșȖȘȚȐȔȍȕȚȈ ȗȘȖȌțȒȞȐȐ ȊȖȏȔȖȎ-

ȕȖ ȗȘȖȐȏȊȖȌșȚȊȖ UиȖȉȘȈȏȕȣȝ ȗȍȘȍȔȣȟȍȒ Ȑ ȉȓȖȒȖȊ ș ȖȚ-
ȊȍȘșȚȐȍȔй Ǭȓȧ ȥȚȖȋȖ ȕȍȖȉȝȖȌȐȔȖ țșȚȈȕȖȊȐȚȤ ȓȐȠȤ ȖȌȕț  
ȌȖȗȖȓȕȐȚȍȓȤȕțȦ țșȚȈȕȖȊȒț ȕȈ ȏȈȊȖȌȍ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈй  

ǼȐȘȔȈ WKB ȗȘȍȌȓȈȋȈȍȚ ȌȊȈ șȗȖșȖȉȈ ȗȘȖȐȏȊȖȌșȚȊȈ UиȖȉȘȈȏи
ȕȣȝ ȗȍȘȍȔȣȟȍȒ.

ǹȗȖșȖȉ ȊȣȗȐȓȐȊȈȕȐȧх
ЭȚȖȚ șȗȖșȖȉ ȏȈȒȓȦȟȈȍȚșȧ Ȋ ȐșȗȖȓȤȏȖȊȈȕȐȐ ȜȘȍȏȍȘȕȖȋȖ țȏȓȈз 
ȒȖȚȖȘȣȑ ȊȣȗȐȓȐȊȈȍȚ ȗȈȏ Ȋ ȉȓȖȒȍ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈй ǺȈȒȐȔ Ȗȉ-

ȘȈȏȖȔ ȖȉȘȈȏțȍȚșȧ ȖȟȍȕȤ ȗȘȖȟȕȈȧ UиȖȉȘȈȏȕȈȧ ȗȍȘȍȔȣȟȒȈй 
 

ǹȗȖșȖȉ șȒȓȍȐȊȈȕȐȧх
Ǭȓȧ ȥȚȖȑ ȞȍȓȐ ȒȖȔȗȈȕȐȧ WKB Systems GmbH ȘȈȏȘȈȉȖȚȈ-

ȓȈ ȗȖȓȕȖșȚȤȦ ȈȊȚȖȔȈȚȐȏȐȘȖȊȈȕȕțȦ țșȚȈȕȖȊȒț șȒȓȍȐȊȈȕȐȧ 
UиȖȉȘȈȏȕȣȝ ȗȍȘȍȔȣȟȍȒй Ǫ ȕȈȟȈȓȍ ȘȖȉȖȚ ȗȘȐȕȐȔȈȍȚ ȉȓȖȒ ȧȟȍ-

ȐșȚȖȋȖ ȉȍȚȖȕȈ ș ȗȖȌȌȖȕȈ Ȑ ȗȖȌȈȍȚ ȍȋȖ ȕȈ țȟȈșȚȖȒ ȘȈșȗȐȓȈй 
ǯȌȍșȤ ȗȐȓȈ ȘȈșȗȐȓȐȊȈȍȚ ȉȓȖȒ ȕȈ ȗȓȐȚȣ ȗȖȌȝȖȌȧȡȍȋȖ ȘȈȏȔȍȘȈй 
 

ǯȈȚȍȔ ȕȈ țȏȓȍ șȒȓȍȐȊȈȕȐȧ ȗȓȐȚȣ șȒȓȍȐȊȈȦȚșȧ Ȋ ȜȖȘȔȍ ȗȘȖȟ-

ȕȖȑ UиȖȉȘȈȏȕȖȑ ȗȍȘȍȔȣȟȒȐ ȗȖșȘȍȌșȚȊȖȔ șȗȍȞȐȈȓȤȕȖȋȖ Ȓȓȍȧй Ǫ 
ȏȈȒȓȦȟȍȕȐȍ ȘȖȉȖȚ ȗȘȐȕȐȔȈȍȚ ȋȖȚȖȊțȦ ȗȍȘȍȔȣȟȒț Ȑ ȘȈȏȔȍȡȈ-

ȍȚ ȍȍ ȕȈ ȗȖȌȌȖȕȍй ǼȐȘȔȈ WKB Systems GmbH ȗȘȍȌȓȈȋȈȍȚ ȚȈȒ-

Ȏȍ țșȚȈȕȖȊȒț Ȍȓȧ ȗȘȖȐȏȊȖȌșȚȊȈ UиȖȉȘȈȏȕȣȝ ȗȍȘȍȔȣȟȍȒ ș ȗȖ-

           .ȍȔȐȎȍȘ ȔȖȕȟțȘ Ȋ ȐȐȞȒțȌȖȘȗ ȑȖȊȖȚȖȋ ȔȖȔȍȐȘȗ Ȑ  ȊȖȒȖȓȉ ȑȍȟȈȌ  

 

Ǫ ȗȘȖȐȏȊȖȌșȚȊȍ ȉȓȖȒȖȊ ș ȖȚȊȍȘșȚȐȍȔ ȐșȗȖȓȤȏțȍȚșȧ ȔȖȡȕȣȑ 
șȊȍȘȓȐȓȤȕȣȑ țȏȍȓй ǹȕȈȟȈȓȈ ȘȖȉȖȚ ȗȍȘȍȔȍȡȈȍȚ ȉȓȖȒ ș ȗȖȌȌȖ-

ȕȈ Ȓ ȗȖȊȖȘȖȚȕȖȔț țșȚȘȖȑșȚȊțз ȒȖȚȖȘȖȍ ȗȍȘȍȊȖȘȈȟȐȊȈȍȚ ȍȋȖ 
ȕȈ 90°. ǯȈȚȍȔ ȘȖȉȖȚ ȘȈȏȔȍȡȈȍȚ ȉȓȖȒ ȕȈ șȊȍȘȓȐȓȤȕȖȔ țȏȓȍй 
ǯȌȍșȤ ȗȘȖȐșȝȖȌȐȚ ȊȣșȊȍȘȓȐȊȈȕȐȍ ȒȈȕȈȓȖȊ Ȍȓȧ ȊȣȊȖȌȈ ȈȘȔȈ-

ȚțȘȣ Ȑ țȒȓȈȌȒȐ ȊȖȌȖȗȘȖȊȖȌȈз șȐșȚȍȔ ȒȈȕȈȓȐȏȈȞȐȐз ȥȓȍȒȚȘȖȒȈ-

ȉȍȓȧ ȐȓȐ ȚȍȓȍȜȖȕȕȣȝ ȓȐȕȐȑй ǬȈȓȍȍ ȘȖȉȖȚ ȗȍȘȍȔȍȡȈȍȚ ȋȖȚȖ-

Ȋȣȑ ȉȓȖȒ Ȓ ȗȖȊȖȘȖȚȕȖȔț țșȚȘȖȑșȚȊțз ȋȌȍ Ȗȕ ȊȕȖȊȤ ȗȍȘȍȊȖȘȈ-

ȟȐȊȈȍȚșȧ ȕȈ фл°з Ȑ ȘȈȏȔȍȡȈȍȚșȧз ȏȈȚȍȔз ȕȈ ȗȖȌȌȖȕȍй 
17

АȘȔȐȘȖȊȈȕȕȣȍ ȐȏȌȍȓȐȧ к 
ǷȘȖȐȏȊȖȌșȚȊȖ UиȖȉȘȈȏȕȣȝ 
ȗȍȘȍȔȣȟȍȒ к ȉȓȖȒȖȊ ș 
ȖȚȊȍȘșȚȐȍȔ

АȘȔȐȘȖȊȈȕȕȣȍ ȐȏȌȍȓȐȧ – Ȍȓȧ ȘȈșȠȐȘȍȕȐȧ ȈșșȖȘȚȐ-

ȔȍȕȚȈ ȗȘȖȌțȒȞȐȐ

Ǭȓȧ ȗȖȌȌȍȘȎȒȐ ȗȘȖȐȏȊȖȌȐȚȍȓȧ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ Ȋ țșȓȖ-

ȊȐȧȝ ȘȣȕȖȟȕȖȑ ȒȖȕȒțȘȍȕȞȐȐ Ȑ ȘȈșȠȐȘȍȕȐȧ ȈșșȖȘȚȐȔȍȕȚȈ 
ȗȘȖȌțȒȞȐȐ ȜȐȘȔȈ WKB ȗȘȍȌȓȈȋȈȍȚ ȖȉȖȘțȌȖȊȈȕȐȍ Ȍȓȧ ȗȘȖ-

ȐȏȊȖȌșȚȊȈ ȈȘȔȐȘȖȊȈȕȕȣȝ ȐȏȌȍȓȐȑй

ǨȘȔȐȘțȦȡȐȍ ȥȓȍȔȍȕȚȣ ȗȘȍȌșȚȈȊȓȧȦȚ șȖȉȖȑ ȒȈȘȒȈș Ȑȏ 
șȚȈȓȤȕȣȝ ȗȘțȚȤȍȊз ȐȕȖȋȌȈ șȖȋȕțȚȣȝз ȒȖȚȖȘȣȍ șȖȍȌȐȕȧȦȚșȧ 
ȔȍȎȌț șȖȉȖȑ Ȋ ȖȗȍȘȍȌȍȓȍȕȕȖȔ ȗȖȘȧȌȒȍ ȗȘȐ ȗȖȔȖȡȐ ȚȖȟȍȟ-

ȕȖȑ șȊȈȘȒȐ Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȖȉȓȈșȚȐ ȗȘȐȔȍȕȍȕȐȧ ȈȘȔȐȘȖ-

ȊȈȕȕȣȝ ȐȏȌȍȓȐȑй  

ǺȈȒ ȒȈȒ ȧȟȍȐșȚȣȑ ȉȍȚȖȕ ȕȍ ȧȊȓȧȍȚșȧ ȐȌȍȈȓȤȕȖȑ ȏȈȡȐȚȖȑ 
ȖȚ ȒȖȘȘȖȏȐȐ ȔȍȚȈȓȓȈз ȈȘȔȐȘțȦȡȐȍ ȥȓȍȔȍȕȚȣ ȗȖȒȘȣȊȈȦȚ-
șȧ ȈȕȚȐȒȖȘȘȖȏȐȑȕȣȔ ȗȖȒȘȣȚȐȍȔ Ȋ țșȚȈȕȖȊȒȍ ȗȖȋȘțȎȍȕȐȧй 

ǲȖȘȖȉȣ ȜȐȒșȐȘțȦȚșȧ Ȋ ȏȈȓȐȊȕȣȝ ȜȖȘȔȈȝ șȗȍȞȐȈȓȤȕȣȔȐ 
ȒȘȍȗȓȍȕȐȧȔȐз ȦșȚȐȘțȦȚșȧ Ȑ ȏȈȓȐȊȈȦȚșȧ șȣȘȞȖȊȣȔ ȠȓȈ-

ȔȖȔй ǺȖȟȕȖȍ ȗȖȓȖȎȍȕȐȍ ȒȖȘȖȉȈ Ȋ ȔȈșșȐȊȍ ȟȘȍȏȊȣȟȈȑȕȖ 
ȊȈȎȕȖз ȚȈȒ ȒȈȒ ȔȈșșȐȊ ȗȖșȓȍ șȖȏȘȍȊȈȕȐȧ ȗȖȌȊȍȘȋȈȍȚșȧ Șȍȏ-
Ȓȍй 

ǹȚȈȕȌȈȘȚȕȣȔȐ ȈȘȔȐȘȖȊȈȕȕȣȔȐ ȐȏȌȍȓȐȧȔȐ ȧȊȓȧȦȚșȧ șȚȍȕȖ-

Ȋȣȍ ȗȈȕȍȓȐз ȒȘȖȊȍȓȤȕȣȍ ȗȓȐȚȣ Ȑ ȗȈȕȍȓȐ ȗȍȘȍȒȘȣȚȐȧ ȠȐ-

ȘȐȕȖȑ 625 ȔȔ Ȑ ȌȓȐȕȖȑ 6000 ȔȔ гȊ ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȘȈȏȔȍ-

ȘȈ ȏȈȓȐȊȕȖȑ ȜȖȘȔȣдй ǺȖȓȡȐȕȈ ȗȈȕȍȓȍȑ ȏȈȊȐșȐȚ ȖȚ ȖȉȓȈ-

șȚȐ ȗȘȐȔȍȕȍȕȐȧ Ȑ ȗȘȍȌȗȖȓȈȋȈȍȔȖȑ ȕȈȋȘțȏȒȐй Ǫ șȓțȟȈȍ ȕȍ-

ȖȉȝȖȌȐȔȖșȚȐ ȘȈȏȔȍȘȣ ȗȈȕȍȓȍȑ ȔȖȋțȚ ȉȣȚȤ ȐȏȔȍȕȍȕȣй ǶȌ-

ȕȈȒȖ Ȍȓȧ ȗȖȌȋȖȕȈ ȌȓȐȕȣ Ȑ șȗȍȞȐȈȓȤȕȣȝ ȕȈȘȍȏȖȊ ȕȍȖȉȝȖȌȐ-

ȔȖ ȗȘȍȖȉȘȍȚȍȕȐȍ ȗȐȓȣ șțȝȖȋȖ ȘȈșȗȐȓȈй 

ǸȈșȠȐȘȍȕȐȍ ȏȈȊȖȌȈ ȧȟȍȐșȚȖȋȖ ȉȍȚȖȕȈ ȓȐȕȐȍȑ ȗȘȖȐȏȊȖȌșȚȊȈ 
ȈȘȔȐȘȖȊȈȕȕȣȝ ȐȏȌȍȓȐȑз ȚȈȒȐȝ ȒȈȒ șȚȍȕȖȊȣȍ ȗȈȕȍȓȐз ȒȘȖ-

ȊȍȓȤȕȣȍ ȗȓȐȚȣз ȗȈȕȍȓȐ ȗȍȘȍȒȘȣȚȐȧ Ȑ ȖȗȖȘȣз ȏȕȈȟȐȚȍȓȤȕȖ 
țȊȍȓȐȟȐȊȈȍȚ ȈșșȖȘȚȐȔȍȕȚ ȗȘȖȌțȒȞȐȐз ȖȚȒȘȣȊȈȧ ȕȖȊȣȍ ȗȍȘ-

șȗȍȒȚȐȊȣ ȘȈȏȊȐȚȐȧ ȘȣȕȒȈй

АȓȤȚȍȘȕȈȚȐȊȣ Ȍȓȧ 
ǪȈȠȍȋȖ ȗȘȖȐȏȊȖȌșȚȊȈ
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ǴȖȌȍȘȕȐȏȈȞȐȧ ȖȉȖȘțȌȖȊȈȕȐȧ Ȑ ȖȗȚȐȔȐȏȈȞȐȧ ȚȍȝȕȖ-

ȓȖȋȐȐ ȗȘȖȐȏȊȖȌșȚȊȈ

Ǫȣ ȝȖȚȐȚȍ ȔȖȌȍȘȕȐȏȐȘȖȊȈȚȤ țȎȍ șțȡȍșȚȊțȦȡȐȑ ȏȈȊȖȌъ 
ǰȓȐ ȗȘȖȊȍșȚȐ ȖȗȚȐȔȐȏȈȞȐȦ ȚȍȝȕȖȓȖȋȐȐ ȗȘȖȐȏȊȖȌșȚȊȈъ 
WKB ȗȘȍȌȓȈȋȈȍȚ ȔȖȌțȓȤȕȣȍ ȒȖȕȞȍȗȞȐȐ Ȍȓȧ Ȋșȍȝ ȐȔȍȦȡȐȝ-

șȧ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȝ ȓȐȕȐȑй

ǻ ȕȈș Ȋȣ ȕȈȑȌȍȚȍ ȊȣȋȖȌȕȣȍ ȗȘȖȊȍȘȍȕȕȣȍ ȘȍȠȍȕȐȧ Ȍȓȧ ȔȖ-

ȌȍȘȕȐȏȈȞȐȐ ȗȘȖȐȏȊȖȌșȚȊȈй Ǫ ȘȍȏțȓȤȚȈȚȍ ȔȖȌȍȘȕȐȏȈȞȐȐ ȌȖ-

șȚȐȋȈȍȚșȧ ȕȍ ȚȖȓȤȒȖ ȗȖȊȣȠȍȕȐȍ ȥȜȜȍȒȚȐȊȕȖșȚȐ Ȑ ȘȍȕȚȈ-

ȉȍȓȤȕȖșȚȐ ȗȘȖȐȏȊȖȌșȚȊȈз ȕȖ Ȑ ȏȕȈȟȐȚȍȓȤȕȖȍ țȓțȟȠȍȕȐȍ ȒȈ-

ȟȍșȚȊȈ ȗȘȖȐȏȊȖȌȐȔȖȑ ȗȘȖȌțȒȞȐȐй 

ǻȓțȟȠȍȕȐȍ ȕȖȊȍȑȠȍȋȖ ȚȍȝȕȖȓȖȋȐȟȍșȒȖȋȖ țȘȖȊȕȧ ǪȈȠȍȋȖ ȗȘȍȌȗȘȐȧȚȐȧй 
ǻȊȍȓȐȟȍȕȐȍ ȒȖȕȒțȘȍȕȚȖșȗȖșȖȉȕȖșȚȐ – șȍȑȟȈș Ȑ Ȋ ȉțȌțȡȍȔй

ǲȖȕȒțȘȍȕȚȖșȗȖșȖȉȕȖșȚȤ
      Ȋ ȉțȌțȡȍȔ

ǹȍȘȊȐș Ȑ ȗȖșȚȈȊȒȈ ȏȈȗȈșȕȣȝ ȟȈșȚȍȑ

ǷȖșȓȍ ȗȍȘȍȌȈȟȐ ȖȉȖȘțȌȖȊȈȕȐȧ Ȕȣ ȖȒȈȎȍȔ ǪȈȔ ȗȖșȚȖȧȕȕțȦ 
ȗȖȌȌȍȘȎȒțй ȕȈȠȐ șȗȍȞȐȈȓȐșȚȣ ȗȘȍȌȓȈȋȈȦȚ ȗȖșȚȈȊȒȐ ȏȈȗ-

ȟȈșȚȍȑ Ȑ ȒȖȕșțȓȤȚȈȞȐȐ ȊȖ Ȋșȍȝ șȚȘȈȕȈȝ ȔȐȘȈй Ȕȣ ȚȈȒȎȍ 
ȗȖȌȌȍȘȎȐȔ ǪȈȠ ȗȍȘșȖȕȈȓ ȊȖ Ȋșȍȝ ȊȖȗȘȖșȈȝз ȒȈșȈȦȡȐȝșȧ 
ȗȘȖȐȏȊȖȌșȚȊȈз ș ȗȖȔȖȡȤȦ ȌȐșȚȈȕȞȐȖȕȕȖȋȖ ȖȉșȓțȎȐȊȈȕȐȧ 
Ȑ ȕȍȗȖșȘȍȌșȚȊȍȕȕȖ ȕȈ ǪȈȠȍȔ ȏȈȊȖȌȍз Ȋ șȓțȟȈȍ ȕȍȖȉȝȖȌȐ-

ȔȖșȚȐй  

WKB ȋȈȘȈȕȚȐȘțȍȚ ȋȐȉȒȐȍ Ȑ ȥȜȜȍȒȚȐȊȕȣȍ ȗȖșȚȈȊȒȐ ȏȈȗȈș-
ȕȣȝ ȟȈșȚȍȑ ȊȖ Ȋșȍ șȚȘȈȕȣ ȔȐȘȈй ǩȣșȚȘȈȧ Ȑ ȚȖȟȕȈȧ ȖȉȘȈȉȖȚ-
ȒȈ ȏȈȗȘȖșȖȊ Ȑ ȏȈȒȈȏȖȊз Ȉ ȚȈȒȎȍ ȗȖșȚȖȧȕȕȖȍ ȕȈȓȐȟȐȍ Ȋ Ȉș-
șȖȘȚȐȔȍȕȚȍ Ȋșȍȝ ȖșȕȖȊȕȣȝ ȏȈȗȈșȕȣȝ ȟȈșȚȍȑ Ȑ ȉȣșȚȘȖȐȏȕȈ-

ȠȐȊȈȦȡȐȝșȧ ȌȍȚȈȓȍȑ ȧȊȓȧȦȚșȧ ȖȌȕȐȔ Ȑȏ ȗȘȍȐȔțȡȍșȚȊ șȖ-

ȚȘțȌȕȐȟȍșȚȊȈ ș WKB. 
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MȖȌȍȘȕȐȏȈȞȐȧ  
            ȖȉȖȘțȌȖȊȈȕȐȧ

ǻȊȍȓȐȟȤȚȍ ȒȖȕȒțȘȍȕȚȖșȗȖșȖȉȕȖșȚȤ  
ǪȈȠȍȋȖ ȗȘȍȌȗȘȐȧȚȐȧ – șȍȑȟȈș Ȑ Ȋ ȉțȌțȡȍȔ 

Ǵȣ ȗȘȖȊȍȌȍȔ ȖȗȚȐȔȐȏȈȞȐȦ Ȑ ȔȖȌȍȘȕȐȏȈȞȐȦ ǪȈȠȍȋȖ ȗȘȖ-

ȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȗȘȖȞȍșȈ – ȉȓȈȋȖȌȈȘȧ ȔȖȌțȓȤȕȖȑ ȒȖȕșȚȘțȒ-

ȞȐȐ ȕȈȠȐȝ ȓȐȕȐȑ ȌȈȎȍ ȖȚȌȍȓȤȕȣȍ ȒȖȔȗȖȕȍȕȚȣ ȖȉȖȘțȌȖȊȈ-

ȕȐȧ ȔȖȋțȚ ȉȣȚȤ ȔȖȌȍȘȕȐȏȐȘȖȊȈȕȣй 

Ǵȣ șȗȍȞȐȈȓȐȏȐȘțȍȔșȧ ȕȈх

 ǻșȚȈȕȖȊȒȈȝ șȔȍȠȐȊȈȕȐȧ

 ǳȐȕȐȧȝ ȘȍȏȒȐ

 ǶȉȖȘȖȚȍ ȏȈȓȐȊȕȣȝ ȜȖȘȔ Ȑ ȈȊȚȖȒȓȈȊȕȣȝ ȊȈȋȖȕȍȚȖȒ

 ǷȈȘȖȋȍȕȍȘȈȚȖȘȈȝ

 ǻșȚȈȕȖȊȒȈȝ ȗȈȒȍȚȐȘȖȊȈȕȐȧ

 ǨȊȚȖȔȈȚȐȏȈȞȐȐ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȗȘȖȞȍșșȈ

 Ȑ ȔȕȖȋȖȔ ȌȘțȋȖȔ 

ǳȐȕȐȐ Ȑ țșȚȈȕȖȊȒȐ WKB ȋȈȘȈȕȚȐȘțȦȚ ȊȣșȖȟȈȑȠȍȍ ȒȈȟȍșȚȊȖ 
ǪȈȠȍȑ ȗȘȖȌțȒȞȐȐ Ȑ ȋȐȉȒȖșȚȤ ȗȘȖȐȏȊȖȌșȚȊȈй Ǫ ȘȍȏțȓȤȚȈȚȍ 
țȟȍȚȈ ȒȈȎȌȖȑ ȖșȖȉȍȕȕȖșȚȐ ǪȈȠȍȋȖ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȗȘȖ-

ȞȍșșȈ ȗȘȐ ȘȈȏȘȈȉȖȚȒȍ ȘȍȠȍȕȐȑ ȔȖȌȍȘȕȐȏȈȞȐȐ ȌȖșȚȐȋȈȦȚșȧ 
ȔȈȒșȐȔȈȓȤȕȣȍ ȘȍȏțȓȤȚȈȚȣй 

ǷȘȍȐȔțȡȍșȚȊȈ Ȍȓȧ ǪȈȠȍȋȖ ȗȘȖȐȏȊȖȌșȚȊȈх

 ǷȖȊȣȠȍȕȐȍ ȗȘȖȐȏȊȖȌȐȚȍȓȤȕȖșȚȐ 

 ǹȖȒȘȈȡȍȕȐȍ ȘȈșȝȖȌȖȊ ȕȈ șȖȌȍȘȎȈȕȐȍ ȗȍȘșȖȕȈȓȈ

 ǷȖȊȣȠȍȕȐȍ țȘȖȊȕȧ ȈȊȚȖȔȈȚȐȏȈȞȐȐ

 ǹȖȒȘȈȡȍȕȐȍ ȌȓȐȚȍȓȤȕȖșȚȐ ȘȈȉȖȟȍȋȖ ȞȐȒȓȈ

 ǷȖȊȣȠȍȕȐȍ ȒȈȟȍșȚȊȈ ȗȘȖȐȏȊȖȌȐȔȖȑ ȗȘȖȌțȒȞȐȐ

 ǹȖȒȘȈȡȍȕȐȍ ȘȈșȝȖȌȖȊ ȏȈ șȟȍȚ ȐșȗȖȓȤȏȖȊȈȕȐȧ 
 țȎȍ ȐȔȍȦȡȐȝșȧ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȣȝ ȗȓȖȡȈȌȍȑ

ǹȗȍȞȐȈȓȐșȚȣ WKB ȖȒȈȎțȚ ǪȈȔ ȗȖȌȌȍȘȎȒț Ȋ ȚȍȟȍȕȐȍ 
ȊșȍȋȖ ȗȘȖȍȒȚȈ ȘȍȒȖȕșȚȘțȒȞȐȐ Ȑ ȘȈȏȘȈȉȖȚȈȦȚ ȓțȟ-

Ƞȍȍ ȘȍȠȍȕȐȍ Ȍȓȧ ȉȖȓȍȍ ȥȜȜȍȒȚȐȊȕȖȋȖ ȐșȗȖȓȤȏȖȊȈ-

ȕȐȧ ǪȈȠȐȝ ȗȘȖȐȏȊȖȌșȚȊȍȕȕȣȝ ȔȖȡȕȖșȚȍȑй

ǷȖȊȣșȤȚȍ ǪȈȠț ȒȖȕȒțȘȍȕȚȖșȗȖșȖȉȕȖșȚȤ и 
șȍȑȟȈș Ȑ Ȋ ȉțȌțȡȍȔ


