
 

ɈɄɃɈɅũȺȽɃ ɄȷȽȹȺȽȷɆ  
ȾȷȽ ŪɅȼɆȾȺɈɀȷɇɋɁ  
Ƚ.ɇ.Ɉ.Ⱥ. çȹȽɃūȷɁɇɃɆè 

 

ɉŬɟɎɚŬɛˊɞɠ ȿŮɛɞɜɑŭɖɠ 
ȷɗŬɜɎůɘɞɠ ŪŮɞŭɩɟɞɡ 
ȷɢɘɚɚɏŬɠ ȾŬɣɎɚɖɠ 

ȹɖɛɐŰɟɘɞɠ ɄɜŮɡɛŬŰɘəɧɠ 
 
 
 

ɀŬɗɖɛŬŰɘəɎ 
 
 

ɀŬɗɖɛŬŰɘəɎ Űɖɠ ūɨůɖɠ  
əŬɘ Űɖɠ Ȼɤɐɠ 

 
 

ɇŮŰɟɎŭɘɞ ȺɟɔŬůɘɩɜ 
ŭȭ ŰŮɨɢɞɠ 
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ɀŬɗɖɛŬŰɘəɎ ȷȭ ȹɖɛɞŰɘəɞɨ 
 
 

ɀŬɗɖɛŬŰɘəɎ Űɖɠ ūɨůɖɠ  
əŬɘ Űɖɠ Ȼɤɐɠ 

 
 

ɇŮŰɟɎŭɘɞ ȺɟɔŬůɘɩɜ 
 

ɇȺɇȷɅɇɃ ɇȺɈɉɃɆ 
 
 
 

 
 
 



 

 

ũȭ Ⱦ.Ʉ.Ɇ. / ȺɄȺȷȺȾ ȽȽ / ȺɜɏɟɔŮɘŬ 2.2.1 / 
ȾŬŰɖɔɞɟɑŬ ɄɟɎɝŮɤɜ 2.2.1.Ŭ: 
çȷɜŬɛɧɟűɤůɖ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ 
ůˊɞɡŭɩɜ əŬɘ ůɡɔɔɟŬűɐ ɜɏɤɜ 
ŮəˊŬɘŭŮɡŰɘəɩɜ ˊŬəɏŰɤɜè 

 

ɄȷȽȹȷũɋũȽȾɃ ȽɁɆɇȽɇɃɈɇɃ 
ɀɘɢɎɚɖɠ ȷɔ. ɄŬˊŬŭɧˊɞɡɚɞɠ 
ɃɛɧŰɘɛɞɠ ȾŬɗɖɔɖŰɐɠ Űɞɡ ȷ.Ʉ.Ū 
ɄɟɧŮŭɟɞɠ Űɞɡ ɄŬɘŭŬɔɤɔ. ȽɜůŰɘŰɞɨŰɞɡ 

 

ɄɟɎɝɖ ÕŮ ŰɑŰɚɞ: çɆɡɔɔɟŬűɐ ɜɏɤɜ 
ɓɘɓɚɑɤɜ əŬɘ ˊŬɟŬɔɤɔɐ 
ɡˊɞůŰɖɟɘəŰɘəɞɨ ŮəˊŬɘŭŮɡŰɘəɞɨ ɡɚɘəɞɨ 
ÕŮ ɓɎůɖ Űɞ ȹȺɄɄɆ əŬɘ ŰŬ ȷɄɆ ɔɘŬ Űɞ 
ȹɖÕɞŰɘəɧ əŬɘ Űɞ NɖˊɘŬɔɤɔŮɑɞè 

 

ȺˊɘůŰɖÕɞɜɘəɧɠ ɈˊŮɨɗɡɜɞɠ Ȱɟɔɞɡ 
ũŮɩɟɔɘɞɠ ɇɨˊŬɠ 
MɧɜɘÕɞɠ ɄɎɟŮŭɟɞɠ Űɞɡ ɄŬɘŭ. ȽɜůŰɘŰ. 

 

ȷɜŬˊɚɖɟɤŰɐɠ ȺˊɘůŰɖÕ. ɈˊŮɨɗ. Ȱɟɔɞɡ 
ũŮɩɟɔɘɞɠ ɃɘəɞɜɧÕɞɡ 
MɧɜɘÕɞɠ ɄɎɟŮŭɟɞɠ Űɞɡ ɄŬɘŭ. ȽɜůŰɘŰ. 

 

Ȱɟɔɞ ůɡɔɢɟɖÕŬŰɞŭɞŰɞɨÕŮɜɞ 75% Ŭˊɧ 
Űɞ ȺɡɟɤˊŬɥəɧ Ⱦɞɘɜɤɜɘəɧ ɇŬɛŮɑɞ əŬɘ 
25% Ŭˊɧ Ůɗɜɘəɞɨɠ ˊɧɟɞɡɠ. 



ɆɈũũɅȷūȺȽɆ 
ɉŬɟɎɚŬɛˊɞɠ ȿŮɛɞɜɑŭɖɠ, ǬŬȅȄȂȄŰǾȎ  
ŰȌȏ ǲŬȊŮɸ/ȉǿȌȏ ǧȏŰȆȇǾȎ ǮŬȇŮŭȌȊǿŬȎ 
ȷɗŬɜɎůɘɞɠ ŪŮɞŭɩɟɞɡ, ǨȇɸŬȆŭ/ȇȕȎ  
ȷɢɘɚɚɏŬɠ ȾŬɣɎɚɖɠ, ǬŬȅȄȂȄŰǾȎ  

ŰȌȏ ǲŬȊŮɸȆůŰȄȉǿȌȏ ǮŬȇŮŭȌȊǿŬȎ 
ȹɖɛɐŰɟɘɞɠ ɄɜŮɡɛŬŰɘəɧɠ, ȿɏəŰɞɟŬɠ  

ŰȌȏ ǲŬȊŮɸ/ȉǿȌȏ ǧȏŰȆȇǾȎ ǮŬȇŮŭȌȊǿŬȎ 
 

ȾɅȽɇȺɆ - ȷɂȽɃȿɃũȼɇȺɆ 
ŪŮɞŭɧůɘɞɠ ȻŬɢŬɟɘɎŭɖɠ, ǥȊŬɸȈȄȍ. 
ǬŬȅȄȂȄŰǾȎ ŰȌȏ ǲŬȊ/ȉǿȌȏ ǥȅȄȊȗȊ  

ɀŬɟɑŬ ȾɞŰůŬəɩůŰŬ,  
ǴȐȌȈȆȇǾ ǴȖȉȁȌȏȈȌȎ  

ŪŮɧűɘɚɞɠ ɇɕɩɟŰɕɖɠ, ǨȇɸŬȆŭŮȏŰȆȇȕȎ 
 

ȺȽȾɃɁɃũɅȷūȼɆȼ 
ȾɤɜůŰŬɜŰɑɜɞɠ ȷɟɩɜɖɠ,  

ǴȇȆŰůȌȂȍǼűȌȎ ï ǨȆȇȌȊȌȂȍǼűȌȎ 
 

ūȽȿɃȿɃũȽȾȼ ȺɄȽɀȺȿȺȽȷ 
ūɟɧůɤ ɂɘɝɐ, ūȆȈȕȈȌȂȌȎ 

 



ɈɄȺɈŪɈɁɃɆ ɇɃɈ ɀȷŪȼɀȷɇɃɆ 
Ⱦȷɇȷ ɇȼ ɆɈũũɅȷūȼ  

ũŮɩɟɔɘɞɠ ɇɨˊŬɠ, ǮȕȊȆȉȌȎ  
ǲǼȍŮŭȍȌȎ ŰȌȏ ǲŬȆŭŬȂ. ǫȊůŰȆŰȌȖŰȌȏ 

 

ɈɄȺɈŪ. ɇɃɈ ɈɄɃȺɅũɃɈ 
ɀŬɟɑŬ ɉɘɞɜɑŭɞɡ - ɀɞůəɞűɧɔɚɞɡ  
ǨɸǿȇȌȏȍȌȎ ǬŬȅȄȂ. ǲŬȊ/ȉǿȌȏ ǥȆȂŬǿȌȏ 

 

ȺɂɋūɈȿȿɃ 
ȷɜŭɟɏŬɠ ũəɞɚűɘɜɧˊɞɡɚɞɠ,  

ǨȆȇŬůŰȆȇȕȎ ǬŬȈȈȆŰǽȐȊȄȎ 
 

ɄɅɃȺȾɇ. ȺɅũȷɆȽȺɆ 
ACCESS ũɟ. ɇɏɢɜŮɠ ȷ.Ⱥ. 
 

ȼ ˊɟɞůŬɟɛɞɔɐ Űɞɡ ɓɘɓɚɑɞɡ ɏɔɘɜŮ 
Ŭˊɧ Űɖɜ ɃɛɎŭŬ ŬɜɎˊŰɡɝɖɠ ɣɖűɘŬ-
əɞɨ ŮəˊŬɘŭŮɡŰɘəɞɨ ɡɚɘəɞɨ ˊɟɞůɓɎ-
ůɘɛɞɡ Ŭˊɧ ŬɛɓɚɨɤˊŮɠ ɛŬɗɖŰɏɠ, Űɞɡ 
ɏɟɔɞɡ çɆɢŮŭɘŬůɛɧɠ əŬɘ ȷɜɎˊŰɡɝɖ 
ˊɟɞůɓɎůɘɛɞɡ ŮəˊŬɘŭŮɡŰɘəɞɨ əŬɘ 
ŮˊɞˊŰɘəɞɨ ɡɚɘəɞɨ ɔɘŬ ɛŬɗɖŰɏɠ ɛŮ 
ŬɜŬˊɖɟɑŮɠ ï ɃɟɘɕɧɜŰɘŬ ɄɟɎɝɖè. 



ɈɄɃɈɅũȺȽɃ ɄȷȽȹȺȽȷɆ   
ȾȷȽ ŪɅȼɆȾȺɈɀȷɇɋɁ  
Ƚ.ɇ.Ɉ.Ⱥ. çȹȽɃūȷɁɇɃɆè 

 

ɉ. ȿŮɛɞɜɑŭɖɠ ȷ. ŪŮɞŭɩɟɞɡ 
ȷ. ȾŬɣɎɚɖɠ  ȹ. ɄɜŮɡɛŬŰɘəɧɠ 

 

ȷɁȷȹɃɉɃɆ ɆɈũũɅȷūȼɆ: 
ȺȿȿȼɁ. ũɅȷɀɀȷɇȷ  ȷ.Ⱥ. 

 
 

ɀŬɗɖɛŬŰɘəɎ ȷȭ ȹɖɛɞŰɘəɞɨ 
 

ɀŬɗɖɛŬŰɘəɎ Űɖɠ ūɨůɖɠ  
əŬɘ Űɖɠ Ȼɤɐɠ 

 

ɇŮŰɟɎŭɘɞ ȺɟɔŬůɘɩɜ 
 

ɇȺɇȷɅɇɃ ɇȺɈɉɃɆ 



ǧȌȉǾ ŰȌȏ ȁȆȁȈǿȌȏ 

 

ǷȍȒȉŬŰȆȇǼ ůȖȉȁȌȈŬ 
ȾɎɗŮ əŮűɎɚŬɘɞ, ŬɜɎɚɞɔŬ ɛŮ 
Űɖ ɗŮɛŬŰɘəɐ ˊŮɟɘɞɢɐ ůŰɖɜ 
ɞˊɞɑŬ ŬɜŬűɏɟŮŰŬɘ, ɏɢŮɘ ɏɜŬ 
ɢɟɩɛŬ. Ƀɘ ˊŮɟɘɞɢɏɠ ŮɑɜŬɘ: 
 
ȷɟɘɗɛɞɑ 

ɄɟɎɝŮɘɠ 

ũŮɤɛŮŰɟɑŬ 

ɀŮŰɟɐůŮɘɠ 

ɄɟɞɓɚɐɛŬŰŬ 

ȺˊŬɜɎɚɖɣɖ 
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ǨȆȇȌȊǿŭȆŬ (ůȖȉȁȌȈŬ 
ȇȈŮȆŭȆǼ) 
ɆŰɖɜ ˊɎɜɤ ŬɟɘůŰŮɟɐ ɔɤɜɑŬ 
əɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɡˊɎɟ-
ɢŮɘ ɏɜŬ Ŭˊɧ ŰŬ ˊŬɟŬəɎŰɤ 
ůɨɛɓɞɚŬ: 
 

Ǳ ǲȏȅŬȂȕȍŬȎ ɸȌȏ ůȇǽ-
űŰŮŰŬȆ ï ǴȖȉȁȌȈȌ ůȇǽȑȄȎ: 
ȺɛűŬɜɑɕŮŰŬɘ ůŮ 
ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɜɞŮɟɩɜ 
ɡˊɞɚɞɔɘůɛɩɜ. 

 

Ǫ ȉǽȈȆůůŬ ï ǴȖȉȁȌȈȌ  
ŮȍȂŬŰȆȇȕŰȄŰŬȎ: ȺɛűŬɜɑ-
ɕŮŰŬɘ ůŮ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ 
ŮűŬɟɛɞɔɐɠ əŬɘ Ůɛˊɏŭɤůɖɠ. 
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Ǳ ůȇȖȈȌȎ ȆȐȊȄȈǼŰȄȎ ï  
ǴȖȉȁȌȈȌ ŬȊŬȇǼȈȏȑȄȎ: 
ȺɛűŬɜɑɕŮŰŬɘ ůŰɘɠ ŭɟŬůŰɖ-
ɟɘɧŰɖŰŮɠ ˊɞɡ ŮɘůɎɔɞɡɜ Űɞɡɠ 
ɛŬɗɖŰɏɠ ůŰɖ ɜɏŬ ɔɜɩůɖ. 

 

Ǳ ŮȈǽűŬȊŰŬȎ - ǴȖȉȁȌȈȌ  
ȉȊǾȉȄȎ: ȺɛűŬɜɑɕŮŰŬɘ ůŰɘɠ 
ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŮˊŬɜɎɚɖ-
ɣɖɠ. 

 

ǱȉǼŭŬ ȉŬȅȄŰȗȊ ï 
ǴȖȉȁȌȈȌ ȌȉŬŭȆȇȕŰȄŰŬȎ: 
ȺɛűŬɜɑɕŮŰŬɘ ůŮ ŭɟŬůŰɖ-
ɟɘɧŰɖŰŮɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ 
ɔɑɜɞɡɜ ůŮ ɞɛɎŭŮɠ. 
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ȷɟɘɗɛɧɠ  ɇɑŰɚɞɠ 
əŮűŬɚŬɑɞɡ  əŮűŬɚŬɑɞɡ   
 

ǱȆ ŬȍȆȅȉȌǿ Ŭɸȕ ŰȌ 1  
 ǽȒȎ ŰȌ 5  

 

Ɇɨɛɓɞɚɞ ï əɚŮɘŭɑ  
ɔɘŬ Űɞ Ůɑŭɞɠ Űɖɠ ŮɟɔŬůɑŬɠ 
ˊɞɡ ŬəɞɚɞɡɗŮɑ 
 

 
 

 

ȷɟɘɗɛɧɠ  
ŭɟŬůŰɖɟɘɧŰɖŰŬɠ  
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ȹɘŭŬəŰɘəɞɑ ůŰɧɢɞɘ Űɞɡ 
əŮűŬɚŬɑɞɡ ˊ.ɢ. 
 

 1. ǧŮǿȐȊȌȏȉŮ ŰȆȎ ȇŬȍŰǽȈŮȎ ȉŮ  
 ŰȌȏȎ ŬȍȆȅȉȌȖȎ, ŰȌȏȎ ȌɸȌǿȌȏȎ  

ŭȆŬȁǼȃȌȏȊ ȌȆ ȉŬȅȄŰǽȎ. 

 
ɆɖɛŮɑɤůɖ ɔɘŬ Űɞɜ ŭɎůəŬɚɞ 
ůŰɞɡɠ ɜɞŮɟɞɨɠ 
ɡˊɞɚɞɔɘůɛɞɨɠ ˊ.ɢ. 
 

4. ǧŮǿȐȊȌȏȉŮ ŰȆȎ ȇŬȍŰǽȈŮȎ ȉŮ 
ŰȆȎ ȇȌȏȇȇǿŭŮȎ ȇŬȆ ȌȆ ȉŬȅȄŰǽȎ 

ȁȍǿůȇȌȏȊ ɸȕůŮȎ ŮǿȊŬȆ. 

 

ȷɟɘɗɛɧɠ ůŮɚɑŭŬɠ 
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ǱȆ ǾȍȒŮȎ ŰȌȏ ȁȆȁȈǿȌȏ 
 

ǲȏȅŬȂȕȍŬȎ  
Ȍ ǴǼȉȆȌȎ (ɸŮȍǿɸȌȏ 
600 ɸ.Ȑ.) 
 

Ƀ ɄɡɗŬɔɧɟŬɠ ɐŰŬɜ ɏɜŬɠ 
ůˊɞɡŭŬɑɞɠ ɛŬɗɖɛŬŰɘəɧɠ 
Űɖɠ ŬɟɢŬɘɧŰɖŰŬɠ ˊɞɡ 
ɔŮɜɜɐɗɖəŮ ůŰɖ ɆɎɛɞ. 
ȲŭɟɡůŮ ɛɘŬ ůɢɞɚɐ, Űɞɡɠ 
ɄɡɗŬɔɧɟŮɘɞɡɠ, ɞɘ ɞˊɞɑɞɘ 
ɛŮɚŮŰɞɨůŬɜ Űɖɜ űɘɚɞůɞűɑŬ, 
ŰŬ ɛŬɗɖɛŬŰɘəɎ əŬɘ Űɘɠ Ůˊɘ-
ůŰɐɛŮɠ. ȺɑɢŮ ŭɎůəŬɚɞɡɠ 
ɛŮɔɎɚɞɡɠ ůɞűɞɨɠ Űɖɠ 
ŬɟɢŬɘɧŰɖŰŬɠ əŬɘ ŰŬɝɑŭŮɣŮ  
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ůŰɖɜ ȷůɑŬ əŬɘ Űɖɜ ȷɑɔɡˊŰɞ 
ɧˊɞɡ ɛŮɚɏŰɖůŮ Űɖɜ Ŭɘɔɡ-
ˊŰɘŬəɐ űɘɚɞůɞűɑŬ, ŰŬ 
ɛŬɗɖɛŬŰɘəɎ, Űɖɜ ŬůŰɟɞɜɞ-
ɛɑŬ əŬɘ Űɖɜ ɘŬŰɟɘəɐ. Ƀ 
ɄɡɗŬɔɧɟŬɠ ɏɛŮɘɜŮ ɔɜɤůŰɧɠ 
ɤɠ ɞ Ɏɜɗɟɤˊɞɠ ˊɞɡ 
ɏɓɚŮˊŮ ˊŬɜŰɞɨ Ŭɟɘɗɛɞɨɠ. 
 

 
 

Ǳ ǲȏȅŬȂȕȍŬȎ 
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Ǫ ǬȌȍǿȊŬ 
 
 
 
 
 

ǶɸŬŰǿŬ Ȅ ǥȈŮȋŬȊŭȍȆȊǾ  
(3 0 - 415 ȉ.Ȑ.)  
 

ȼ ɈˊŬŰɑŬ ɐŰŬɜ ɖ ˊɟɩŰɖ 
ɔɡɜŬɑəŬ ɛŬɗɖɛŬŰɘəɧɠ ůŰɖɜ 
ȽůŰɞɟɑŬ əŬɘ ɔŮɜɜɐɗɖəŮ ůŰɖɜ 
ȷɚŮɝɎɜŭɟŮɘŬ. 
ȱŰŬɜ əɧɟɖ Űɞɡ űɘɚɧůɞűɞɡ 
ŪɏɤɜŬ, ŭɘŮɡɗɡɜŰɐ Űɞɡ ɄŬɜŮ-
ˊɘůŰɖɛɑɞɡ Űɖɠ ȷɚŮɝɎɜ-
ŭɟŮɘŬɠ. ũɘô ŬɡŰɧɜ Űɞɜ ɚɧɔɞ   
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ŮɑɢŮ Űɖɜ Űɨɢɖ ɜŬ ŬˊɞəŰɐůŮɘ 
ɛɘŬ ůˊɎɜɘŬ ɛɧɟűɤůɖ ůŮ 
ɛɘŬ Ůˊɞɢɐ ˊɞɡ ɖ ɗɏůɖ Űɖɠ 
ɔɡɜŬɑəŬɠ ůŰɖɜ əɞɘɜɤɜɑŬ 
ɐŰŬɜ ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɐ Ŭˊɧ 
ɧ,Űɘ ůɐɛŮɟŬ. ɆɡɜɏɢɘůŮ Űɘɠ 
ůˊɞɡŭɏɠ Űɖɠ ůŰɖɜ ȷɗɐɜŬ 
əŬɘ ůŰɖ Ʌɩɛɖ ŮɜŰɡˊɤůɘɎ-
ɕɞɜŰŬɠ ɧůɞɡɠ Űɖɜ ůɡɜŬɜŬ-
ůŰɟɏűɞɜŰŬɜ ɛŮ Űɞ ˊɜŮɨɛŬ, 
Űɖ ůŮɛɜɧŰɖŰŬ, Űɖɜ ɞɛɞɟűɘɎ 
əŬɘ Űɖɜ ŮɡɔɚɤŰŰɑŬ Űɖɠ. 
ȺˊɘůŰɟɏűɞɜŰŬɠ ůŰɖɜ 
ȷɚŮɝɎɜŭɟŮɘŬ ˊɞɚɨ ůɨɜŰɞɛŬ 
ŬɜŬŭŮɑɢɗɖəŮ ůŮ ɛŮɔɎɚɖ 
ŭŬůəɎɚŬ Űɖɠ űɘɚɞůɞűɑŬɠ 
əŬɘ Űɤɜ ɛŬɗɖɛŬŰɘəɩɜ. 
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Ǫ ǶɸŬŰǿŬ 
 
 
 
 
 
 
 
 

Ǫ 
ǦǼůȒ 

Ǳ 
ǮŮȈǽŰȄȎ 

Ǫ 
ǠȈȊŰŬ 
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ũȭ ɄŮɟɑɞŭɞɠ 

ǥȍȆȅȉȌǿ: Ƀɘ Ŭɟɘɗɛɞɑ ɛɏɢɟɘ 
Űɞ 100  

ǲȍǼȋŮȆȎ: ɄɟɞůɗɏůŮɘɠ əŬɘ 
ŬűŬɘɟɏůŮɘɠ ŭɘɣɐűɘɤɜ 
əŬɘ ɛɞɜɞɣɐűɘɤɜ 
Ŭɟɘɗɛɩɜ ï ɄɟɞůɗɏůŮɘɠ 
əŬɘ ŬűŬɘɟɏůŮɘɠ ɛŮ 
ɡˊɏɟɓŬůɖ Űɖɠ ŭŮəɎŭŬɠ - 
ɄɞɚɚŬˊɚŬůɘŬůɛɧɠ 

ũŮȒȉŮŰȍǿŬ: ɉŬɟɎɝŮɘɠ, ˊŬɕɚ, 
ˊɚŬəɧůŰɟɤŰɞ əŬɘ 
ɛɤůŬɥəɎ ï ũŮɤɛŮŰɟɘəɎ 
ůɢɐɛŬŰŬ ï ɆɡɛɛŮŰɟɑŬ 

ǮŮŰȍǾůŮȆȎ: ɀɏŰɟɖůɖ 
ůɡɜŮɢɩɜ ɛŮɔŮɗɩɜ ï 
ȸɎɟɞɠ ï ɁɞɛɑůɛŬŰŬ 
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ǱȆ ŬȍȆȅȉȌǿ ȉǽȐȍȆ 
ŰȌ 70 

 
 

ǲȌȆȌȆ ŬȍȆȅȉȌǿ ŮǿȊŬȆ; 
 
 = ȹŮəɎŭŮɠ = ɀɞɜɎŭŮɠ 
 
 
 
 
 

ǮŮŰȍȗ ȇŬȆ ȂȍǼűȒ ŰȆȎ 
ŭŮȇǼŭŮȎ ȇŬȆ ŰȆȎ ȉȌȊǼŭŮȎ. 

 
 
 

ȹ ɀ ȹ ɀ ȹ ɀ 
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52 



ǴȐȄȉŬŰǿȃȒ ŰȌȏȎ ŬȍȆȅȉȌȖȎ 
ůŰȌȏȎ ǼȁŬȇŮȎ. 

 
 
 

 

 
 
 
 

ũȍǼűȒ ŰȌȏȎ ŬȍȆȅȉȌȖȎ. 
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    ǶɸȌȈȌȂǿȃȒ ȇŬȆ ȂȍǼűȒ 

ŰȆȎ ɸȍǼȋŮȆȎ 
 
 
 
 

 2. ǲȍȌŰŮǿȊȌȏȉŮ ɸȍȌůȅǽůŮȆȎ  
ȇŬȆ ŬűŬȆȍǽůŮȆȎ ŭȆȑǾűȆȒȊ 
ŬȍȆȅȉȗȊ ȉŮ ɸȈǾȍŮȆȎ ŭŮȇǼŭŮȎ 
ȉǽȐȍȆ ŰȌ 0 (ɸ.Ȑ. 30 + 40, 0 - 

20 ȇ.Ȉɸ.). ǲȍȌŰŮǿȊȌȏȉŮ ŮɸǿůȄȎ 
ɸȍȌůȅǽůŮȆȎ ȇŬȆ ŬűŬȆȍǽůŮȆȎ 
ŭȆȑǾűȆȒȊ ŬȍȆȅȉȗȊ ȇŬŰǼ ŰȆȎ 
ȌɸȌǿŮȎ Ȍ ŭŮȖŰŮȍȌȎ ŬȍȆȅȉȕȎ 
ŮǿȊŬȆ ŭȆȑǾűȆȌȎ ȉŮ ɸȈǾȍŮȆȎ 
ŭŮȇǼŭŮȎ (ɸ.Ȑ. 34 + 20, 66 - 30 
ȇ.Ȉɸ.).
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6ɞɠ  61  63 64  66   69 0 

 51  53 54  56  58  60 
4ɞɠ 41 42 43 44 45  4   49 50 

3ɞɠ 31 32 33 34  36 3  38 39 40 

 21 22 23  25 26 2   29 30 

1ɞɠ 11 12 13  15 16  18 19 20 
Ƚů. 1 2 3  5 6 8 9 10 

 

HHHOOOTTTEEELLL   
ɂ 
Ⱥ 
Ɂ 
Ƀ 
ȹ 
Ƀ 
ɉ 
Ⱥ 
Ƚ 
Ƀ 

20 / 11 

3 



ɈˊɧɛɜɖɛŬ: 
1ɞɠ: 1ɞɠ  ɧɟɞűɞɠ 
3ɞɠ: 3ɞɠ  ɧɟɞűɞɠ 
4ɞɠ: 4ɞɠ  ɧɟɞűɞɠ 
6ɞɠ: 6ɞɠ  ɧɟɞűɞɠ 
Ƚů. : ȽůɧɔŮɘɞ 

 

ǴŮ ȇǼȅŮ ȕȍȌűȌ ȏɸǼȍȐȌȏȊ 
10 ŭȒȉǼŰȆŬ. 

Ƀ ɄŮɟɘəɚɐɠ ɛɏɜŮɘ ůŰɞ 
ŭɤɛɎŰɘɞ 54. ɆŮ ˊɞɘɞɜ 

ɧɟɞűɞ ŮɑɜŬɘ; 
ȺɑɜŬɘ ůŰɞɜ é ɧɟɞűɞ. 
ȼ ɁŬŰŬɚɑŬ ɛɏɜŮɘ ůŰɞ 

ŭɤɛɎŰɘɞ 48 əŬɘ ɞ ũɘɎɜɜɖɠ 
ůŰɞ ŭɤɛɎŰɘɞ 0. 

ɀɏɜɞɡɜ ůŰɞɜ ɑŭɘɞ ɧɟɞűɞ; 
ɁȷȽ     ɃɉȽ
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ǨȆůŬȂȒȂǾ ůŰȌȊ  
ɸȌȈȈŬɸȈŬůȆŬůȉȕ 

 
 

ǮŮŰȍȗ ŬȊǼ 2  
ȉǽȐȍȆ ŰȌ 20 

 
 é 
 
 

1. ǱȆ ȉŬȅȄŰǽȎ ȉŮŰȍȌȖȊ ŬȊǼ 2 
ȉǽȐȍȆ ŰȌ 20. ǩȄŰȌȖȉŮ Ŭɸȕ 
ŰȌȏȎ ȉŬȅȄŰǽȎ ȊŬ ȋŮȇȆȊȌȖȊ ȇŬȆ 
 Ŭɸȕ ŬȍȆȅȉȌȖȎ ŭȆŬűȌȍŮŰȆȇȌȖȎ 
Ŭɸȕ ŰȌ ȉȄŭǽȊ (ɸ.Ȑ. Ŭɸȕ ŰȌ 6, 
ŰȌ 12 ȇ.Ȉɸ.). 

2 6 4 20 
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53 



 

 

 

ɇŬ ˊŬɘŭɘɎ, ˊɟɘɜ ɜŬ ɛˊɞɡɜ 
ůŰɞ ŭɤɛɎŰɘɞ, ɏɓɔŬɚŬɜ  
ŰŬ ˊŬˊɞɨŰůɘŬ Űɞɡɠ.  
ɄɧůŬ ˊŬɘŭɘɎ ŮɑɜŬɘ ɛɏůŬ  

ůŰɞ ŭɤɛɎŰɘɞ; 
 
 

 
ȺɑɜŬɘ      ˊŬɘŭɘɎ. 

 
 
 

ǬǼȅŮ ŬůŰŮȍǿŬȎ ǽȐŮȆ  
5 ɸȕŭȆŬ. ǲȕůŬ ɸȕŭȆŬ  
ǽȐȌȏȊ ȌȆ 3 ŬůŰŮȍǿŮȎ; 
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 űɞɟɏɠ Űɞ = 
 
  

Ƀɘ 3 ŬůŰŮɟɑŮɠ ɏɢɞɡɜ 
ˊɧŭɘŬ 

 

 

ǲȕůŬ ɸȕŭȆŬ ǽȐȌȏȊ  
ȌȆ 5 ŬůŰŮȍǿŮȎ; 

 
 
 

űɞɟɏɠ Űɞ = 
 

Ƀɘ 5 ŬůŰŮɟɑŮɠ ɏɢɞɡɜ 
ˊɧŭɘŬ 
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[[ 

 

 

ȼ ȸɎůɤ ŬɔɧɟŬůŮ 4 ˊŬəɏŰŬ 
ɛŮ ɛŬůŰɑɢŮɠ. ȾɎɗŮ ˊŬəɏŰɞ 
ŮɑɢŮ ɛɏůŬ 5 ɛŬůŰɑɢŮɠ. ɄɧůŮɠ 
ŮɑɜŬɘ ɧɚŮɠ ɞɘ ɛŬůŰɑɢŮɠ ˊɞɡ 
ŬɔɧɟŬůŮ ɖ ȸɎůɤ; 

 
  
 
 

űɞɟɏɠ Űɞ = 
 
ȳɚŮɠ ɞɘ ɛŬůŰɑɢŮɠ ŮɑɜŬɘ 
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ǲȕůŬ ɸȕŭȆŬ ǽȐȌȏȊ  
4 ůȇȏȈȆǼ; 

 
 űɞɟɏɠ Űɞ = 
 
 

ɇŬ 4 ůəɡɚɘɎ ɏɢɞɡɜ 
ˊɧŭɘŬ. 

 
 
 

ǮȌȆȍǼȃȒ ŮȋǿůȌȏ 
ŰŬ 12 ŬȁȂǼ ůŰȆȎ 3 űȒȈȆǽȎ. 
ǩȒȂȍŬűǿȃȒ ŰŬ ŬȁȂǼ  
ůŰȆȎ űȒȈȆǽȎ. 
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ɈˊɎɟɢɞɡɜ       ŬɓɔɎ ůŮ 

əɎɗŮ űɤɚɘɎ. 
 
3 űɞɟɏɠ Űɞ = 
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ǮǽŰȍȄůȄ ȉŮȂŮȅȗȊ 
 
 

ɄɧůŬ ŰŮŰɟŬɔɤɜɎəɘŬ ŮɑɜŬɘ  
Űɞ ɛɐəɞɠ əɎɗŮ ɛɞɚɡɓɘɞɨ; 
Ɇɡɛˊɚɖɟɩɜɤ Űɞɡɠ 

ŬɜŰɑůŰɞɘɢɞɡɠ Ŭɟɘɗɛɞɨɠ. 
 

 
 
 
 
 
 

10 
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54 



 

 

 

ǵȍŬȁȗ ȉȆŬ ȂȍŬȉȉǾ ɸȆȌ 
ȉŬȇȍȆǼ Ŭɸȕ ŬȏŰǾ ɸȌȏ 
ȁȈǽɸȒ ȉŮ ȇȕȇȇȆȊȌ ȐȍȗȉŬ 
ȇŬȆ ȉȆŬ ɸȆȌ ȇȌȊŰǾ ȉŮ 
ɸȍǼůȆȊȌ ȐȍȗȉŬ. 

 
 
 
 
 

ǷȍȒȉŬŰǿȃȒ ȉŮ ŰȌ ǿŭȆȌ 
ȐȍȗȉŬ ŰȆȎ ȍǼȁŭȌȏȎ  
ɸȌȏ ǽȐȌȏȊ ǿŭȆȌ ȉǾȇȌȎ. 
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ǮȆŬ ȇŬȊǼŰŬ ȂŮȉǿȃŮȆ  
ŭȖȌ ɸȌŰǾȍȆŬ. 

 
 

ǷȍȒȉŬŰǿȃȒ ŰŬ ɸȌŰǾȍȆŬ 
ɸȌȏ ȂŮȉǿȃȌȏȊ ȇǼȅŮ űȌȍǼ 

ȌȆ ȇŬȊǼŰŮȎ. 
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ǲŬȍŬŰȄȍȗ  
ŰŬ ȐȍȒȉŬŰȆůȉǽȊŬ 

ůȐǾȉŬŰŬ. ǷȍȒȉŬŰǿȃȒ ȉŮ  
ŰȌ ŬȊŰǿůŰȌȆȐȌ ȐȍȗȉŬ  
ŰŬ ǿŭȆŬ ůȐǾȉŬŰŬ. 
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ǲȍȕůȅŮůȄ ȇŬȆ  
ŬűŬǿȍŮůȄ ŭȆȑǾűȆȒȊ  
ŬȍȆȅȉȗȊ (ǫ) 

 

 
ǶɸȌȈȌȂǿȃȒ ȇŬȆ ȂȍǼűȒ  
ŰŬ ŬɸȌŰŮȈǽůȉŬŰŬ  
ŰȒȊ ɸȍǼȋŮȒȊ. 

 

 
 
 
 

1. ǲȍȌŰŮǿȊȌȏȉŮ ůŰȌȏȎ 
ȉŬȅȄŰǽȎ ɸȍȌůȅǽůŮȆȎ ȇŬȆ 
ŬűŬȆȍǽůŮȆȎ ȉŮ ŭŮȇǼŭŮȎ  
(ɸ.Ȑ. 60 + 30,50 ï 40 ȇ.Ȉɸ.). 
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1 

55 



 

 

 

 
 
 
 

ɄɧůŬ ɚŮˊŰɎ ɡˊɎɟɢɞɡɜ 
ůŰɞ əɧəəɘɜɞ ˊɞɟŰɞűɧɚɘ; 

 
 20+ 

 

 
 
 
 

 
ɄɧůŬ ɚŮˊŰɎ ɡˊɎɟɢɞɡɜ 

ůŰɞ ˊɟɎůɘɜɞ ˊɞɟŰɞűɧɚɘ; 
 

 20+ 
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ɄɧůŬ ɚŮˊŰɎ ɡˊɎɟɢɞɡɜ əŬɘ 
ůŰŬ ŭɨɞ ˊɞɟŰɞűɧɚɘŬ ɛŬɕɑ; 

 
 
 

 
 

 
 

 
ɇŬ ɢɟɐɛŬŰŬ ˊɞɡ ŮɑɢŮ ɛŬɕɑ 
Űɞɡ ɞ ȷˊɧůŰɞɚɞɠ ɐŰŬɜ ŭɨɞ 
ɜɞɛɑůɛŬŰŬ Űɤɜ 20 ɚŮˊŰɩɜ 
əŬɘ ɏɜŬ Űɤɜ 10 ɚŮˊŰɩɜ. 

ȾȷɅȷɀȺȿȺɆ 
20 ɚŮˊŰɎ 
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ȷɔɧɟŬůŮ Ŭˊɧ Űɞ ˊŮɟɑˊŰŮɟɞ 
əŬɟŬɛɏɚŮɠ əŬɘ ˊɚɐɟɤůŮ 20 
ɚŮˊŰɎ. ɄɧůŬ ɚŮˊŰɎ Űɞɡ 

ɏɛŮɘɜŬɜ; 
 

Ƀ ȷˊɧůŰɞɚɞɠ ŮɑɢŮ .... 
ɚŮˊŰɎ. 

 
ɇɞɡ ɏɛŮɘɜŬɜ .... ɚŮˊŰɎ. 
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ǶɸȌȈȌȂǿȃȒ ȇŬȆ ȂȍǼűȒ  
ŰŬ ŬɸȌŰŮȈǽůȉŬŰŬ  
ŰȒȊ ɸȍǼȋŮȒȊ. 

 
 
 
 

 

ǶɸȌȈȌȂǿȃȒ ȇŬȆ ȂȍǼűȒ ŰȌ 
ŬɸȌŰǽȈŮůȉŬ ŰȒȊ ɸȍǼȋŮȒȊ. 

 

 

 4. ǲȍȌŰŮǿȊȌȏȉŮ ɸȍȌůȅǽůŮȆȎ 
ȇŬȆ ŬűŬȆȍǽůŮȆȎ ȌȆ ȌɸȌǿŮȎ 
ŮȇŰŮȈȌȖȊŰŬȆ ȇŬȆ ȉŮ ȏɸǽȍȁŬůȄ 
ŰȄȎ ŭŮȇǼŭŬȎ. 
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23 
+ 3 

 

34 
+ 20 

 

25 
+ 40 

 

32 
+   

 

50 
+ 20 

 

40 
+ 30 

 

65 
ï 40 

 

59 
ï  3 

 

50 
ï 20 

 

6  

ï  6 

 

60 
ï 30 

 

0 

ï 50 
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ǴȏȉɸȈȄȍȗȊȒ ŰȌȏȎ 
ŬȍȆȅȉȌȖȎ ɸȌȏ ȈŮǿɸȌȏȊ. 

 
 
 
 
 
 

11 9 

+ 2 

+ 3 

11 8 5 14 
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ǨȆůŬȂȒȂǾ  
ůŰȄ ůȏȉȉŮŰȍǿŬ 

 
 

ūŬȊŰǼȃȌȉŬȆ ŰȌȊ ŰȍȕɸȌ 
ȉŮ ŰȌȊ ȌɸȌǿȌ ŭȆɸȈȗȊȌȊŰŬȆ 
ȌȆ ŮȆȇȕȊŮȎ ȇŬȆ ŭȆŬȂȍǼűȒ 
ŮȇŮǿȊŮȎ ůŰȆȎ ȌɸȌǿŮȎ ŭŮȊ 
ůȏȉɸǿɸŰȌȏȊ ŰŬ ŭȏȌ ȉǽȍȄ. 
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56 



 

 

 

ǴȏȉɸȈȄȍȗȊȒ ŰŬ ůȐǾȉŬŰŬ, 
ȗůŰŮ ȊŬ ȂǿȊȌȏȊ 

ůȏȉȉŮŰȍȆȇǼ ȒȎ ɸȍȌȎ  
ŰȄȊ ȇȕȇȇȆȊȄ ȂȍŬȉȉǾ. 
ūŬȊŰǼȃȌȉŬȆ ŰȌȊ ŰȍȕɸȌ  
ȉŮ ŰȌȊ ȌɸȌǿȌ ŭȆɸȈȗȊȌȊŰŬȆ 

ȌȆ ŮȆȇȕȊŮȎ. 
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[ 

 

 

ǶɸȌȈȌȂǿȃȒ ȇŬȆ ȂȍǼűȒ  
ŰŬ ŬɸȌŰŮȈǽůȉŬŰŬ  
ŰȒȊ ɸȍǼȋŮȒȊ. 

 
 
 
 
 

 3. ǲȍȌŰŮǿȊȌȏȉŮ ɸȍȌůȅǽůŮȆȎ 
ȇŬȆ ŬűŬȆȍǽůŮȆȎ ȌȆ ȌɸȌǿŮȎ 
ɸȍȌůűǽȍȌȊŰŬȆ ȂȆŬ ŮɸǿȈȏůȄ ȉŮ 
ŰȄȊ ȏɸǽȍȁŬůȄ ŰȄȎ ŭŮȇǼŭŬȎ, 
ŰŬ ŭȆɸȈǼ ŬȅȍȌǿůȉŬŰŬ Ǿ ȉŮ 
ǼȈȈȌȏȎ ŰȍȕɸȌȏȎ (ɸ.Ȑ. 7 + 8, 
18 ï 9, 13 ï 5 ȇ.Ȉɸ.). 
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ǷŬȍǼȃȒ ȉŮ ŰȌ ȐǽȍȆ ȂȆŬ ȊŬ 
ůȏȉɸȈȄȍȗůȒ ŰŬ 

ȂȍǼȉȉŬŰŬ. ǵŬ ȂȍǼȉȉŬŰŬ 
ŮǿȊŬȆ ůȏȉȉŮŰȍȆȇǼ ȒȎ ɸȍȌȎ 
ŰȄȊ ȇȕȇȇȆȊȄ ȂȍŬȉȉǾ. 
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ǦǼȃȒ ůŮ ȇȖȇȈȌ ŰŬ 5 ȈǼȅȄ 
ɸȌȏ ȏɸǼȍȐȌȏȊ ůŰȄȊ 
ɸŬȍŬȇǼŰȒ ŮȆȇȕȊŬ. 
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1 

 

ǨɸŬȊŬȈȄɸŰȆȇȕ  
ȉǼȅȄȉŬ 

 
 

ǶɸȌȈȌȂǿȃȒ ȇŬȆ ȂȍǼűȒ  
ŰŬ ŬɸȌŰŮȈǽůȉŬŰŬ  
ŰȒȊ ɸȍǼȋŮȒȊ. 

 
 
 
1. ǲȍȌŰŮǿȊȌȏȉŮ ůŰȌȏȎ ȉŬȅȄŰǽȎ ȊŬ ȇǼ-
ȊȌȏȊ ɸȍȌůȅǽůŮȆȎ ȇŬȆ ŬűŬȆȍǽůŮȆȎ ŭȆȑǾ-
 űȆȒȊ ŬȍȆȅȉȗȊ ȉŮ ɸȈǾȍŮȆȎ ŭŮȇǼŭŮȎ ȉǽ-
 ȐȍȆ Űɞ 0(ɸ.Ȑ. 30 + 40, 0 ï 20 ȇ.Ȉɸ.). 

 ǨɸǿůȄȎ ɸȍȌŰŮǿȊȌȏȉŮ ɸȍȌůȅǽ-ůŮȆȎ ȇŬȆ 
 ŬűŬȆȍǽůŮȆȎ ŭȆȑǾűȆȒȊ ŬȍȆȅȉȗȊ ȇŬŰǼ  
 ŰȆȎ ȌɸȌǿŮȎ Ȍ ŭŮȖŰŮȍȌȎ ŬȍȆȅȉȕȎ ŮǿȊŬȆ  
 ŭȆȑǾűȆȌȎ ȉŮ ɸȈǾȍŮȆȎ ŭŮȇǼŭŮȎ (ɸ.Ȑ. 34  
 + 20, 56 ï 30 ȇ.Ȉɸ.). 
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ǦǼȃȒ ůŮ ȇȖȇȈȌ 
ŰŬ ȊȌȉǿůȉŬŰŬ ɸȌȏ ɸȍǽɸŮȆ. 
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