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ɄɅɃȿɃũɃɆ 

 

ɀŮ  Ŭɟɢɐ  Űɞ  Űɏɚɞɠ  Űɞɡ  ˊɟɞɖɔɞɨɛŮɜɞ  ŬɘɩɜŬ  ɏɜŬ  Ŭˊɧ  ŰŬ  ɓŬůɘəɎ  ɔɜɤɟɑůɛŬŰŬ  

ŬɜɎˊŰɡɝɖɠ  Űɖɠ  ɜŬɡˊɖɔɘəɐɠ  ɓɘɞɛɖɢŬɜɑŬɠ  ŮɑɜŬɘ  ɖ  ůɡɜŮɢɩɠ  ŬɡɝŬɜɧɛŮɜɖ  ůɡɛɛŮŰɞɢɐ  Űɖɠ  

ɖɚŮəŰɟɞŰŮɢɜɑŬɠ.  ɄŮɜɐɜŰŬ  ɢɟɧɜɘŬ  ˊɟɘɜ  Űɖɜ  ŮɘůŬɔɤɔɐ  Űɖɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ɔɘŬ  

Űɖɜ  Ůəəɑɜɖůɖ  ɛɖɢŬɜɖɛɎŰɤɜ  əŬɘ  ɛɖɢŬɜɘůɛɩɜ  ůŰɖɜ  ɓɘɞɛɖɢŬɜɑŬ  ɞ  űɡůɘəɧɠ  əŬɘ  

ɖɚŮəŰɟɞŰŮɢɜɑŰɖɠ  ɀ.H.Jacob,   Űɞ  ɏŰɞɠ  1838  ɏəŬɜŮ  Űɖɜ ́ɟɩŰɖ  ŭɞəɘɛɐ  ŮűŬɟɛɞɔɐɠ  

ɖɚŮəŰɟɘəɞɨ  əɘɜɖŰɐɟŬ  ɘůɢɨɞɠ  ˊŮɟɑˊɞɡ  0,8 ȾW  ɔɘŬ  Űɖɜ  Ůəəɑɜɖůɖ  12 ï ɛŮɚɞɨɠ  ɚɏɛɓɞɡ  

ɛŮ  ŰŬɢɨŰɖŰŬ  4  Km/h.  ȼ  ŭɞəɘɛɐ  ŬɡŰɐ  ŭŮɜ  ɏűŮɟŮ  ɧɛɤɠ  ́ ɟŬəŰɘəɎ  ŬˊɞŰŮɚɏůɛŬŰŬ. 

ɇɞ  ɏŰɞɠ  1879  ɛŮ  Űɖɜ  ŮɘůŬɔɤɔɐ  ŰɞɝɞŮɘŭɩɜ  ɚɡɢɜɘɩɜ  əŬɘ  Űɖɜ  ŮɔəŬŰɎůŰŬůɖ  115  

ɚŬɛˊŰɐɟɤɜ  ́ ɡɟɎəŰɤůɖɠ  ɛŮ  ɜɐɛŬ  ɎɜɗɟŬəŬ,  ɡˊɧ  Űɖɜ  ŮˊɘɓɚɏɣŮɘ  Űɞɡ  ɇ.ȷ.Addison  

ůŰɞ  ŮˊɘɓŬŰɘəɧ  ˊɚɞɑɞ  <<  Columbia >>,  ɗŮɤɟɞɨɛŮ  Űɖɜ  Ŭɟɢɐ  ŮɘůŬɔɤɔɐɠ  Űɖɠ  

ɖɚŮəŰɟɞŰŮɢɜɑŬɠ  ůŰŬ  ˊɚɞɑŬ.  ȷˊɧ  Űɞ  ɏŰɞɠ  1879  əŬɘ  ɛŮŰɎ  ɖ  ˊɟɧɞŭɞɠ  ůŰɞ  

ŮɝɖɚŮəŰɟɘůɛɧ  Űɤɜ  ˊɚɞɑɤɜ  ɡˊɐɟɝŮ  ɟŬɔŭŬɑŬ  Ŭˊɧ  Űɘɠ  ɓŬůɘəɏɠ  ɢɟɞɜɞɚɞɔɑŮɠ  ůŰɖɜ  

Ůɝɏɚɘɝɖ  Űɖɠ  ɖɚŮəŰɟɞŰŮɢɜɑŬɠ  ůŰŬ  ˊɚɞɑŬ  ŬɝɑɕŮɘ  ɜŬ  ŬɜŬűɏɟɞɡɛŮ  Űɘɠ  ŬəɧɚɞɡɗŮɠ.   

Ŭ)  1886 ï əɑɜɖůɖ  ɛŮ  ɖɚŮəŰɟɘəɧ  əɘɜɖŰɐɟŬ  ɘůɢɨɞɠ  3,6 KW  Űɖɠ  20 ïɛɏɚɞɡɠ ɚɏɛɓɞɡ   

<<  Electra  >>. 

ɓ)  (  1890 ï 1900  ) -  ɢɟɖůɘɛɞˊɞɑɖůɖ  ɖɚŮəŰɟɘəɩɜ  əɘɜɖŰɐɟɤɜ  ůŰɖɜ  Ůəəɑɜɖůɖ  

ɓɞɖɗɖŰɘəɩɜ  ɛɖɢŬɜɖɛɎŰɤɜ  (  ŬɜŰɚɑŮɠ,  ŬɜŮɛɘůŰɐɟŮɠ  ə.Ű.ɚ  ) 

ɔ)  1902  ï  ɖɚŮəŰɟɘəɐ  əɑɜɖůɖ  ˊɖŭŬɚɑɞɡ. 

ŭ)  1903  -  ɖɚŮəŰɟɞˊɟɧɤůɖ  ́ ɚɞɑɞɡ  ɘůɢɨɞɠ  810  KW  (  ˊɟɧəŮɘŰŬɘ  ɔɘŬ  ŭŮɝŬɛŮɜɧˊɚɞɘŬ  

2  Űɞɜ  Ŭɟɘɗɛɧ  ŮəŰɞˊɑůɛŬŰɞɠ  1100 t əŬŰŬůəŮɡŬůɛɏɜŬ  ůŰɖ  ɆɞɡɖŭɑŬ  ɔɘŬ  ɚɞɔŬɟɘŬůɛɧ  

Űɖɠ  ɅɤůɑŬɠ). 

Ů)  1911 ï ɖɚŮəŰɟɘəɐ  əɑɜɖůɖ  ɓŬɟɞɨɚəɞɡ  űɞɟŰɞŮəűɧɟŰɤůɖɠ. 

ɕ)  1914 ï ˊɟɩŰŮɠ  ŭɞəɘɛɏɠ  ŮűŬɟɛɞɔɐɠ  ŮɜŬɚɚŬůůɞɛɏɜɞɡ  ɟŮɨɛŬŰɞɠ. 

ɖ)  ȷˊɧ  Űɞ  1930 ï ɡˊŮɟɞɢɐ  (  ůŰɘɠ  ɜɏŮɠ  əŬŰŬůəŮɡɏɠ  ˊɚɞɑɤɜ  )  Űɖɠ  ɖɚŮəŰɟɞəɑɜɖůɖɠ  

Űɤɜ  ɓɞɖɗɖŰɘəɩɜ  ɛɖɢŬɜɖɛɎŰɤɜ. 

ɗ)  ȷˊɧ  Űɞ  1953 ï ɔɟɐɔɞɟɖ  Ɏɜɞŭɞɠ  ŮűŬɟɛɞɔɐɠ  Űɞɡ  ŮɜŬɚɚŬůůɧɛŮɜɞɡ  ɟŮɨɛŬŰɞɠ  əŬɘ  

Ɏɜɞŭɞɠ  Űɖɠ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɘəɐɠ  ɘůɢɨɞɠ. 

ɘ)  ȷˊɧ  Űɞ  1961 ï ɢɟɖůɘɛɞˊɞɑɖůɖ  Űɖɠ  ɖɚŮəŰɟɞɜɘəɐɠ  əŬɘ  ŮɘůŬɔɤɔɐ  Űɤɜ  ɡˊɞɚɞɔɘůŰɩɜ  

ůŰŬ  ˊɚɞɑŬ. 

 

          ȼ  ɔɟɐɔɞɟɖ  ŬɜɎˊŰɡɝɖ  Űɞɡ  ŮɝɖɚŮəŰɟɘůɛɞɨ  Űɤɜ  ˊɚɞɑɤɜ  ůŰɖɜ  ˊŮɟɑɞŭɞ  ɛŮŰɎ  Űɞ  

ȹŮɨŰŮɟɞ  ɄŬɔəɧůɛɘɞ  ɄɧɚŮɛɞ  əŬɘ  əɡɟɑɤɠ  ɖ  əŬɗɞɚɘəɐ  ŮɘůŬɔɤɔɐ  Űɞɡ  ŮɜŬɚɚŬůůɧɛŮɜɞɡ  
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ɟŮɨɛŬŰɞɠ  ɏɢŮɘ  ɛŮɔŬɚɩůŮɘ  Űɖɜ  ɏəŰŬůɖ  Űɤɜ  ŰŮɢɜɘəɩɜ  ɗŮɛɎŰɤɜ  ˊɟɞ  Űɤɜ  ɞˊɞɑɤɜ  

ɓɟɑůəŮŰŬɘ  ɞ  ɛŮɚŮŰɖŰɐɠ,  əŬŰŬůəŮɡŬůŰɐɠ  əŬɘ  ˊɚɞɘɞəŰɐŰɖɠ. 

          ȼ  ˊŬɟɞɨůŬ  ŮɟɔŬůɑŬ  ŬůɢɞɚŮɑŰŬɘ  ɛŮ  ŰŬ  ɓɟŬɢɡəɡəɚɩɛŬŰŬ  ˊɞɡ  ŮɑɜŬɘ  ˊɘɗŬɜɧɜ  ɜŬ  

ˊŬɟɞɡůɘŬůŰɞɨɜ  ůŮ  ɛɘŬ  ɜŬɡŰɘəɐ  ŮɔəŬŰɎůŰŬůɖ,  ˊɞɡ  ůɡɜɐɗɤɠ  ˊŬɟɞɡůɘɎɕɞɜŰŬɘ,  ˊɤɠ  

ɡˊɞɚɞɔɑɕɞɜŰŬɘ,  əŬɘ  ˊɤɠ  ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ.  ȼ  ŮɟɔŬůɑŬ  ŬˊɞŰŮɚŮɑŰŬɘ  Ŭˊɧ  ŰɏůůŮɟŬ  

əŮűɎɚŬɘŬ.   

Ŭ)  ɇɞ  ˊɟɩŰɞ  əŮűɎɚŬɘɞ  ŬɜŬűɏɟŮŰŬɘ  ůŰɖɜ  ˊŬɟŬɔɤɔɐ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ůŮ  ɏɜŬ  

ˊɚɞɑɞ,  ůŰŬ  ůɡůŰɐɛŬŰŬ  Űɤɜ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  ˊɞɡ  ɡˊɎɟɢɞɡɜ  ůŰɞ  ˊɚɞɑɞ,  əŬɘ  Űɖɜ  

Ůˊɘɚɞɔɐ  ɘůɢɨɞɠ  əŬɘ  Ŭɟɘɗɛɞɨ  ɖɚŮəŰɟɞˊŬɟŬɔɩɔɤɜ,  ŬəɧɛŬ  ŬɜŬűɏɟŮŰŬɘ  ůŰɞɡɠ  

ůɨɔɢɟɞɜɞɡɠ  ŮɜŬɚɚŬəŰɐɟŮɠ  (  ɔŮɜɜɐŰɟɘŮɠ  )  ɜŬɡŰɘəɞɨ  Űɨˊɞɡ. 

ɓ)  ɇɞ  ŭŮɨŰŮɟɞ  əŮűɎɚŬɘɞ  ŬůɢɞɚŮɑŰŬɘ  ɛŮ  Űɞɜ  ůɡɜŭɡŬůɛɧ  ŭɘəŰɨɤɜ  əŬɘ  ŭɘŬɜɞɛɐɠ  

ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ,  ŬůɢɞɚŮɑŰŬɘ  ŬəɧɛŬ  ɛŮ  ŰŬ  ůɡůŰɐɛŬŰŬ  ŭɘŬɜɞɛɐɠ  ɖɚŮəŰɟɘəɐɠ  

ŮɜɏɟɔŮɘŬɠ  əŬɘ  ŮɘŭɘəɎ  ɛŮ  ŰŬ  ůɡůŰɐɛŬŰŬ  ŭɘŬɜɞɛɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ůŮ  

ɖɚŮəŰɟɘəɞɨɠ  ůŰŬɗɛɞɨɠ  ɛŮɔɎɚɖɠ  ɘůɢɨɞɠ  əŬɘ  ůŰŬ  ŮɝŬɟŰɐɛŬŰŬ  ŭɘŬɜɞɛɐɠ. 

ɔ)  ɇɞ  ŰɟɑŰɞ  əŮűɎɚŬɘɞ  ɏɢɞɜŰŬɠ  əɎɜŮɘ  ɛɘŬ  ɘəŬɜɞˊɞɘɖŰɘəɐ  ŮɘůŬɔɤɔɐ  ůŰɘɠ  ɛɞɜɎŭŮɠ  

ˊŬɟŬɔɤɔɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  əŬɘ  ůŰŬ  ŭɑəŰɡŬ  ŭɘŬɜɞɛɐɠ  ˊɚɞɑɤɜ  ŮɘůŮɟɢɧɛŬůŰŮ  

ůŰŬ  ɓɟŬɢɡəɡəɚɩɛŬŰŬ  ˊɞɡ  ˊŬɟɞɡůɘɎɕɞɜŰŬɘ  ůŮ  ɛɘŬ  ɜŬɡŰɘəɐ  ŮɔəŬŰɎůŰŬůɖ.  

ɄŬɟɞɡůɘɎɕŮŰŬɘ  ɛɘŬ  Űɡˊɘəɐ  ɜŬɡŰɘəɐ  ɖɚŮəŰɟɞɚɞɔɘəɐ  ŮɜŮɟɔŮɘŬəɐ  ŮɔəŬŰɎůŰŬůɖ  Ůɜɧɠ  

űɞɟŰɖɔɞɨ  ˊɚɞɑɞɡ  əŬɘ  ˊɎɜɤ  ůŰŬ  ŭŮŭɞɛɏɜŬ  Űɖɠ  ŮɔəŬŰɎůŰŬůɖɠ  ŬůɢɞɚɞɨɛŬůŰŮ  ɛŮ  ŰŬ  

ɓɟŬɢɡəɡəɚɩɛŬŰŬ  ˊɞɡ  ŮɛűŬɜɑɕɞɜŰŬɘ  əŬɘ  ˊɤɠ  ɡˊɞɚɞɔɑɕɞɜŰŬɘ.  Ʉɞɘɞ  ůɡɔəŮəɟɘɛɏɜŬ  

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ  ˊɏɜŰŮ  ŭɘŬűɞɟŮŰɘəɏɠ  ɛɏɗɞŭɞɘ  ɡˊɞɚɞɔɘůɛɞɨ  ɓɟŬɢɡəɡəɚɤɛɎŰɤɜ  əŬɘ  Űɘɠ  

ŬɝɘɞɚɞɔɞɨɛŬɘ.   

ŭ)  ɇɞ  ŰɏŰŬɟŰɞ  əŮűɎɚŬɘɞ  ˊŮɟɘɚŬɛɓɎɜŮɘ  ́ ɟɞůɤˊɘəɏɠ  ŮɛˊŮɘɟɑŮɠ  ˊɞɡ  ŮɑɢŬ  əŬŰɎ  Űɞ  

ˊŬɟŮɚɗɧɜ  Ŭˊɧ  Űɖ  ɗɏůɖ  ˊɞɡ  ŮɑɢŬ  ůŬɜ  ɛɖɢŬɜɘəɧɠ  ˊɤɚɐůŮɤɜ  Űɖɠ  MITSUBISHI 

ELECTRIC  əŬɘ  ŮɑɢŬ  ŬůɢɞɚɖɗŮɑ  ɛŮ  ɡɚɘəɎ  ˊɟɞůŰŬůɑŬɠ  ɔŮɜɜɖŰɟɘɩɜ.  Ʉɞɘɞ  

ůɡɔəŮəɟɘɛɏɜŬ  ˊŬɟŬɗɏŰɤ  Űɖɜ  ɛŮɗɞŭɞɚɞɔɑŬ  ɟɨɗɛɘůɖɠ  ŭɘŬəɞˊŰɩɜ  ˊɟɞůŰŬůɑŬɠ  

ɔŮɜɜɖŰɟɘɩɜ  ˊɞɡ  ŬəɞɚɞɡɗŮɑ  ɖ  MITSUBISHI ELECTRIC  əŬɘ  ɔɘŬ  ŬɡŰɧ  Űɞ  ɚɧɔɞ  ŮɑɢŬ  

ŮəˊŬɘŭŮɡŰŮɑ  ůŰɖɜ  ȽŬˊɤɜɑŬ.  ɀŮ  ŬɡŰɐ  Űɖɜ  ŮɟɔŬůɑŬ  Ůɚˊɑɕɤ  ɜŬ  ɓɞɖɗɐůɤ  ůŰɖɜ  

ˊɚɖɟɏůŰŮɟɖ  əŬŰŬɜɧɖůɖ  Űɤɜ  ɓɟŬɢɡəɡəɚɤɛɎŰɤɜ  əŬɘ  Űɤɜ  ŮɝŬɟŰɖɛɎŰɤɜ  ˊɟɞůŰŬůɑŬɠ,  

ůŮ  ɛɘŬ  ɖɚŮəŰɟɞɚɞɔɘəɐ  ŮɔəŬŰɎůŰŬůɖ,  ˊɟɞůˊŬɗɩɜŰŬɠ  ɜŬ  ůɡɜŭɡɎůɤ  Űɖ  ɗŮɤɟɑŬ  ɛŮ  Űɖɜ  

ˊɟɎɝɖ. 
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PROLOGUE 

 

At the beginning of the last century, one of the key features of the ship building industries 

growth is the ever- increasing participation of electrotechnics. Fifty years before the 

introduction of electricity to start machinery and machinery in the industry, the natural 

and electrotechnical MJ Jacob, in 1838, made the first test of application of an electric 

motor with a power of about 0,8 KW for the start of a 12 ï member speedboat at a speed 

of 4 Km / h. This test did not have any practical results. 

In the year 1879, with the introduction of arcuate bulbs and the installation of 115 carbon 

fiber filament lamps under the supervision of TA Addison on the  çColumbiaè passenger 

ship, we consider the principle of the introduction of electrotechnical engineering into 

ships. From 1879 onwords, the advancement in ship electrification has been rapid since 

the key dates in the evolution of electrotechnics on ships in worth mentioning the 

following. 

a) 1886 ï an electric motor with a power of 3,6 KW of 20 ï member boat çElectraè. 

b) (1890 -1900) ï use of electric motors to start auxiliary equipment ( pumps, fans, 

etc. 

c) 1902 ï electric rudder movement. 

d) 1903 ï ship power of 810 KW ( tankers 2, the 1100 tone displacement 

manufactured in Sweden on behalf of Russia ) 

e) 1911 ï Electric cargo of loading and unloading winches. 

f) 1914 ï first alternating current applications. 

g) Since 1930 ï the supremacy ( in the new ship building ) of electrification of 

auxiliary machines. 

h) Since 1953 ï a rapid rise in the application of alternating current and an increase 

in power generation. 

i) From 1961 ï the use of electronics and the introduction of computers into ships. 

 

 

The rapid development of ship electrification in the power ï World War II period 

and, above all, the universal introduction of AC has increased the scope of 

technical issues ahead of the designer, manufacturer and ship - power. 

 

This paper deals with short circuit that are likely to occur in a naval installation, 
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which are usually presented, how they are calculated, and how they are dealt with. 

This thesis consist of four chapters. 

 

a) The first chapter refers  to the generation of electricity on a ship, to the systems of 

the power stations on board, and the choice of power and number of generators, 

still refers to modern naval type generators. 

b) The second chapter deals with the combination of electricity distribution networks 

and distribution, it is still dealing with electricity distribution systems, and 

especially with power distribution systems in high power, power stations and 

distribution components. 

c) The third chapter, have been made a satisfactory introduction to the power plans 

and the distribution networks, is entering the short circuit present in a naval 

installation. We present a typical naval electrical energy installation of a cargo 

ship and over the installation data we deal with the short circuit that are displayed 

and how they are calculated. What exactly are five different methods for 

calculating short circuit and I evaluate them. 

d) The fourth chapter includes personal experiences that I had in the past from the 

position I had as a sales engineer of MITSUBISHI ELECTRIC and I have been 

dealing with generator protection materials. Specifically I quote the MITSUBISHI 

ELECTRIC Generator Protection Switch Configuration Methodology and for this 

reason I have been trained in Japan. With this work I hope to help in 

understanding the short circuit and protection components more fully in an 

electrical installation, trying to combine theory and practice. 
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ȾŮűɎɚŬɘɞ  1. ɄŬɟŬɔɤɔɐ  ȼɚŮəŰɟɘəɐɠ  ȺɜɏɟɔŮɘŬɠ. 

1.1   ɆɡůŰɐɛŬŰŬ  ȼɚŮəŰɟɘəɩɜ  ɆŰŬɗɛɩɜ. 

          ɇɞ  Ůɑŭɞɠ  Űɖɠ  əɨɟɘŬɠ  ˊɖɔɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ůŰɞ  ˊɚɞɑɞ,  ˊɞɡ  ˊɟɞɞɟɑɕŮŰŬɘ  

ɔɘŬ  Űɖɜ  Ůəəɑɜɖůɖ  Űɖɠ  ɏɚɘəŬɠ  ( ɖɚŮəŰɟɞˊɟɧɤůɖ )  ɏɢŮɘ  ůɖɛŬɜŰɘəɐ  ŮˊɑŭɟŬůɖ  ůŰɞɜ  

Űɨˊɞ  Űɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɕŮɡɔɩɜ  əŬɘ  əŬŰɎ  ůɡɜɏˊŮɘŬ  ůŰɞɜ  Űɨˊɞ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  

ůŰŬɗɛɞɨ. 

          ɆɐɛŮɟŬ  ɔɘŬ  Űɖɜ  Ůəəɑɜɖůɖ  Űɖɠ  ɏɚɘəŬɠ  Űɞ  85%  Űɤɜ  ˊɚɞɑɤɜ  ɢɟɖůɘɛɞˊɞɘŮɑ  

əɘɜɖŰɐɟŮɠ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ,  əŬɘ  Űɞ  15%  ɢɟɖůɘɛɞˊɞɘŮɑ  ɖɚŮəŰɟɘəɞɨɠ  əɘɜɖŰɐɟŮɠ.  

ɄɟɧůűŬŰŬ  ɛɘŬ  ɏɟŮɡɜŬ  ůŮ  ˊŬɔəɧůɛɘŬ  əɚɑɛŬəŬ  ŬˊɏŭŮɘɝŮ  Űɖɜ  Ŭəɧɚɞɡɗɖ  ɓŬůɘəɐ  

əŬŰŬɜɞɛɐ  Űɤɜ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  ůŰŬ  ˊɚɞɑŬ. 

1 ï ɖɚŮəŰɟɘəɞɑ  ůŰŬɗɛɞɑ  ɛŮ  əɑɜɖůɖ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɛŮ  əɘɜɖŰɐɟŮɠ  ŮůɤŰŮɟɘəɐɠ  

əŬɨůɖɠ  76%. 

2 ï ɖɚŮəŰɟɘəɞɑ  ůŰŬɗɛɞɑ  ɛŮ  ɛŮɘəŰɐ  əɑɜɖůɖ  (  ɛŮ  ŬŰɛɞůŰɟɧɓɘɚɞɡɠ  əŬɘ  əɘɜɖŰɐɟŮɠ  

ŮůɤŰŮɟɘəɐɠ  əŬɨůŮɤɠ  )  16%. 

3 ï ɖɚŮəŰɟɘəɞɑ  ůŰŬɗɛɞɑ  ɛŮ  ŮɝŬɟŰɖɛɏɜɖ  əɑɜɖůɖ  8%. 

 

1.1.1 ȼɚŮəŰɟɘəoɑ  ɆŰŬɗɛɞɑ  ɛŮ  Ⱦɑɜɖůɖ  ȾɘɜɖŰɐɟɤɜ  ȺůɤŰŮɟɘəɐɠ  

ȾŬɨůɖɠ. 

 
          ȳˊɤɠ ˊɟɞəɨˊŰŮɘ  Ŭˊɧ  Űɞɡɠ  Ŭɟɘɗɛɞɨɠ  Űɖɠ  ˊŬɟŬˊɎɜɤ  ɏɟŮɡɜŬɠ,  ɖ  ɢɟɐůɖ  Űɤɜ  

ɛɖɢŬɜɞůŰŬůɑɤɜ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ  ɛŮ  ɝɏɢɤɟŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɎ  ɕŮɨɔɖ,  ŮɑɜŬɘ  ɖ  

ůɡɢɜɧŰŮɟɖ  ˊŮɟɑˊŰɤůɖ. 

ũɘŬ  Űɖɜ  Ůəəɑɜɖůɖ  Űɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɛŮ  əɘɜɖŰɐɟŮɠ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ,  

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ  ŰŮŰɟɎɢɟɞɜɞɘ  əɘɜɖŰɐɟŮɠ  Ŭˊɧ  375  ɏɤɠ  1800  ů/ɚ. 

Ƀ  Ŭɟɘɗɛɧɠ  Űɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɕŮɡɔɩɜ  ˊɞɘəɑɚŮɘ  əŬɘ  əɡɛŬɑɜŮŰŬɘ  ɛŮŰŬɝɨ  2  əŬɘ  6. 

ɇŬ  əɡɟɘɧŰŮɟŬ  ůɡɔəɟɞŰɐɛŬŰŬ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  ŮɑɜŬɘ  ŰŬ  Ůɝɐɠ : 

 

1 ï ůɡɔəɟɞŰɐɛŬŰŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɑŭɘŬɠ  ɘůɢɨɞɠ  60%. 

2 ï ůɡɔəɟɞŰɐɛŬŰŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɑŭɘŬɠ  ɘůɢɨɞɠ  əŬɘ  ɛŮ  ɏɜŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɧ  

ŬɜɎɔəɖɠ  20%. 

3 ï ůɡɔəɟɞŰɐɛŬŰŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ŭɘŬűɞɟŮŰɘəɐɠ  ɘůɢɨɞɠ  20%. 
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ɆŰŬ  ŮˊɘɓŬŰɖɔɎ  əŬɘ  ɞɢɖɛŬŰŬɔɤɔɎ  ˊɚɞɑŬ  ɧˊɞɡ  ɞɘ  əŬɜɞɜɘůɛɞɑ  Űɤɜ  ŭɘŬűɧɟɤɜ  

ɞɟɔŬɜɘůɛɩɜ  əŬŰɎŰŬɝɖɠ  (  ɜɖɞɔɜɩɛɞɜŮɠ  )  ŮˊɘɓɎɚɚɞɡɜ  Űɖɜ  ŮɔəŬŰɎůŰŬůɖ  

ɖɚŮəŰɟɞˊŬɟŬɔɤɔɞɨ  ŬɜɎɔəɖɠ.  ȼ  əŬŰŬɜɞɛɐ  Űɤɜ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  ŮɑɜŬɘ  ɖ  Ůɝɐɠ : 

1 ï ɖɚŮəŰɟɘəɞɑ  ůŰŬɗɛɞɑ  ɛŮ  ŰɟɑŬ  ɧɛɞɘŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɎ  əŬɘ  ɏɜŬ  ŬɜɎɔəɖɠ  40%. 

2 ï ɖɚŮəŰɟɘəɞɑ  ůŰŬɗɛɞɑ  ɛŮ  ŰɏůůŮɟŬ  ɧɛɞɘŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɎ  əŬɘ  ɏɜŬ  ŬɜɎɔəɖɠ  50%. 

3 ï Ɏɚɚɞɠ  Űɨˊɞɠ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  10%. 

 

 

1.1.2 ȼɚŮəŰɟɘəɞɑ  ɆŰŬɗɛɞɑ  ɛŮ ɀŮɘəŰɐ Ⱦɑɜɖůɖ  

ȼɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ. 

 
          Ƀɘ  ɖɚŮəŰɟɘəɞɑ  ůŰŬɗɛɞɑ  ɛŮ  ɛŮɘəŰɐ  əɑɜɖůɖ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  ŭɖɚŬŭɐ  ɛŮ  

əɘɜɖŰɐɟŮɠ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ  əŬɘ  ɛŮ  ůŰɟɞɓɑɚɞɡɠ  ɢŬɛɖɚɐɠ  ˊɑŮůɖɠ  ŰɟɞűɞŭɞŰɞɨɛŮɜɞɘ  

ɛŮ  ŬŰɛɧ  Ŭˊɧ  ɚɏɓɖŰŮɠ  ɞɘ  ɞˊɞɑɞɘ  ɗŮɟɛŬɑɜɞɜŰŬɘ  ɛŮ  ŰŬ  əŬɡůŬɏɟɘŬ  Űɖɠ  əɨɟɘŬɠ  ɛɖɢŬɜɐɠ  

ɎɟɢɘůŬɜ  ɜŬ  əŬŰŬůəŮɡɎɕɞɜŰŬɘ,  ɛŮŰɎ  Űɞ  1970,  ɢɤɟɑɠ  ɧɛɤɠ  ɜŬ  ɏɢɞɡɜ  ˊɎɟŮɘ  ɛŮɔɎɚɖ  

ɏəŰŬůɖ. 

ɆŰɞ  ˊŬɟŬəɎŰɤ  ůɢɐɛŬ  ˊŬɟɞɡůɘɎɕŮŰŬɘ  ɖ  ɛɏɔɘůŰɖ  ŬˊɞəŰɖɛɏɜɖ  ɘůɢɨɠ  ɖɚŮəŰɟɘəɐɠ  

ŮɜɏɟɔŮɘŬɠ  Ŭˊɧ  Űɘɠ  ůŰɟɞɓɘɚɞɔŮɜɜɐŰɟɘŮɠ  ůŮ  ůɡɜɎɟŰɖůɖ  ɛŮ  Űɖɜ  ɘˊˊɞŭɨɜŬɛɖ  Űɖɠ  əɨɟɘŬɠ  

ɛɖɢŬɜɐɠ.                                                           
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 ɆɢɐɛŬ     1.1 
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          ɀɏɔɘůŰɖ  ɘůɢɨɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ŬˊɞəŰɖɛɏɜɖ  Ŭˊɧ  ůŰɟɞɓɘɚɞɔŮɜɜɐŰɟɘŮɠ  ůŮ  

ůɡɜɎɟŰɖůɖ   Űɖɠ  ɘˊˊɞŭɨɜŬɛɖɠ  əɡɟɑŬɠ  ɛɖɢŬɜɐɠ. 

 

          ŪŮɟɛɞəɟŬůɑŬ  əŬɡůŬŮɟɑɤɜ  ŮɝŬɔɤɔɐɠ  285
0
 C  ɡˊɧ  ˊɑŮůɖ  ŬŰɛɞɨ  6 Kg / cm. 

1. ɡɔɟɧɠ  ŬŰɛɧɠ  ɢ = 0,98  ŬɜŰɑɗɚɘɣɖ  0,1  Kg /cm. 

2. ɡɔɟɧɠ  ŬŰɛɧɠ  ɢ = 0,98  ŬɜŰɑɗɚɘɣɖ  0,05  Kg / cm. 

3. ɡˊɏɟɗŮɟɛɞɠ  ŬŰɛɧɠ  285 0
 C  ŬɜŰɑɗɚɘɣɖ  0,10  Kg / cm. 

4. ɡˊɏɟɗŮɟɛɞɠ  ŬŰɛɧɠ  285 0
 C  ŬɜŰɑɗɚɘɣɖ  0,05  Kg / cm. 

 

ŪŮɟɛɞəɟŬůɑŬ  əŬɡůŬŮɟɑɤɜ  ŮɝŬɔɤɔɐɠ  360
 0  

C  ɡˊɧ  ˊɑŮůɖ  ŬŰɛɞɨ  8 Kg / cm. 

5.   ɡɔɟɧɠ  ŬŰɛɧɠ  ɢ = 0,98  ŬŰɑɗɚɘɣɖ  0,1  Kg / cm. 

6.   ɡɔɟɧɠ  ŬŰɛɧɠ  ɢ = 0,98  ŬŰɑɗɚɘɣɖ  0,05  Kg / cm. 

7.   ɡˊɏɟɗŮɟɛɞɠ  ŬŰɛɧɠ  360
 0
 C  ŬŰɑɗɚɘɣɖ  0,10  Kg / cm. 

8.   ɡˊɏɟɗŮɟɛɞɠ  ŬŰɛɧɠ  360
 0
 C  ŬŰɑɗɚɘɣɖ  0,05  Kg / cm.  

9.   ɖɚŮəŰɟɘəɧ  űɞɟŰɑɞ  ( KW )  əŬɜɞɜɘəɐɠ  ɕɐŰɖůɖɠ  Ůɜ ï ˊɚɤ. 

10.  ɖɚŮəŰɟɘəɧ  űɞɟŰɑɞ  ( KW )  ɛɏɔɘůŰɖɠ   ɕɐŰɖůɖɠ  Ůɜ ï ˊɚɤ. 

11.  ɖɚŮəŰɟɘəɧ  űɞɟŰɑɞ  ( KW )  ɛɏɔɘůŰɖɠ  ɕɐŰɖůɖɠ  Ůɜ ï ɧɟɛɞ. 

 n.   ɓŬɗɛɧɠ  Ŭˊɧŭɞůɖɠ  ůŰɟɞɓɘɚɞɔŮɜɜɐŰɟɘŬɠ. 

Sn.   ɖɚŮəŰɟɘəɐ  ɞɜɞɛŬůŰɘəɐ  ɘůɢɨɠ.    

        

          ȳˊɤɠ  ˊɟɞəɨˊŰŮɘ  Ŭˊɧ  Űɖɜ  ɔɟŬűɘəɐ  ˊŬɟɎůŰŬůɖ  ůŰɖɜ  ˊŮɟɑˊŰɤůɖ  Űɤɜ  ɗŮɟɛɩɜ  

əɘɜɖŰɐɟɤɜ,  ŭɖɚŬŭɐ  əɘɜɖŰɐɟɤɜ  ɛŮ  ɡɣɖɚɏɠ  ɗŮɟɛɞəɟŬůɑŮɠ  əŬɨůɖɠ,  ɔɘŬ  ɜŬ  əŬɚɨɣɞɡɛŮ  

Űɖɜ  əŬɜɞɜɘəɐ  ɚŮɘŰɞɡɟɔɑŬ  Űɞɡ  ˊɚɞɑɞɡ  ůŮ  ɖɚŮəŰɟɘəɐ  ŮɜɏɟɔŮɘŬ  Ůɜ ï ˊɚɤ,  ɖ  ɘůɢɨɠ  Űɖɠ  

əɨɟɘŬɠ  ɛɖɢŬɜɐɠ  ˊɟɏˊŮɘ  ɜŬ  ŮɑɜŬɘ  Ɏɜɤ  Űɤɜ  4000  Ȳˊˊɤɜ  Ůɜɩ  ůŰɖ  ˊŮɟɑˊŰɤůɖ  Űɤɜ  

ɣɡɢɟɩɜ  əɘɜɖŰɐɟɤɜ,  ŭɖɚŬŭɐ  əɘɜɖŰɐɟɤɜ  ɛŮ  ɢŬɛɖɚɏɠ  ɗŮɟɛɞəɟŬůɑŮɠ  əŬɨůɖɠ,  ɖ  ɘůɢɨɠ  

Űɖɠ  əɨɟɘŬɠ  ɛɖɢŬɜɐɠ  ŮɑɜŬɘ  ́ Ůɟɑˊɞɡ  9000  Ȳˊˊɞɘ.  ȸɚɏˊɞɡɛŮ  ɚɞɘˊɧɜ,  Űɞ  ɚɧɔɞ  ɔɘŬ  Űɞɜ  

ɞˊɞɑɞ  ɞɘ  ɖɚŮəŰɟɘəɞɑ  ůŰŬɗɛɞɑ  Űɞɡ  Űɨˊɞɡ  ŬɡŰɞɨ  ŭŮɜ  ɏɚŬɓŬɜ  ɛŮɔɎɚɖ  ɏəŰŬůɖ.  ɆŰɘɠ  

ɛɘəɟɏɠ  ɘˊˊɞŭɨɜŬɛŮɘɠ  əɡɟɑɤɜ  ɛɖɢŬɜɩɜ,  ɐ  ůŰŬ  ɛŮɔɎɚŬ  ɖɚŮəŰɟɘəɎ  űɞɟŰɑŬ  ɖ  ˊɞůɧŰɖŰŬ  

ŬŰɛɞɨ  Ŭˊɧ  Űɞɡɠ  ɚɏɓɖŰŮɠ  ŮɑɜŬɘ  ŬɜŮˊŬɟəɐɠ  ɔɘŬ  Űɖɜ  əɎɚɡɣɖ  ŬɜŬɔəɩɜ  ůŮ  ɗɏɟɛŬɜůɖ  

əŬɘ  ɖɚŮəŰɟɘəɐ  ŮɜɏɟɔŮɘŬ.  ɇŬ  ˊɚɞɑŬ  ŰŬ  ɞˊɞɑŬ  ɏɢɞɡɜ  ŰɏŰɞɘɞɡ  Ůɑŭɞɡɠ  ɖɚŮəŰɟɘəɞɨɠ  

ůŰŬɗɛɞɨɠ,  ŰŬ  ůɡɔəɟɞŰɐɛŬŰŬ  ˊɞɡ  ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ  ŮɑɜŬɘ  ˊŮɟɑˊɞɡ  14  Űɨˊɤɜ. 
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          Ƀ  ůɡɢɜɧŰŮɟɞɠ  Űɨˊɞɠ  ˊɞɡ  ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ  ŮɑɜŬɘ  ɏɜŬ  əɘɜɞɨɛŮɜɞ  ɛŮ  

ŬŰɛɞůŰɟɧɓɘɚɞ  əŬɘ  ŭɨɞ  əɘɜɞɨɛŮɜŬ  ɛŮ  əɘɜɖŰɐɟŮɠ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ  (  ůɡɜɐɗɤɠ  ŰŬ  

ˊɚɞɑŬ  ŬɡŰɎ  ŮɑɜŬɘ  ŭŮɝŬɛŮɜɧˊɚɞɘŬ  ). 

          ɇɞɜ  ŰŮɚŮɡŰŬɑɞ  əŬɘɟɧ  ŬɜŰɑ  Űɤɜ  ŬŰɛɞůŰɟɧɓɘɚɤɜ  ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ  

ŬŮɟɞůŰɟɧɓɘɚɞɘ.   

Ƀ  ŬŮɟɞůŰɟɧɓɘɚɞɠ  ůŰɖ  ɛɞɟűɐ  ɛɞɘɎɕŮɘ  ɛŮ  Űɞɜ  ŬŰɛɞůŰɟɧɓɘɚɞ,  ŭɘŬűɏɟŮɘ  ɧɛɤɠ  Ŭˊɧ  

ŬɡŰɧɜ  ůŰɞ  ɧŰɘ  ŭŮɜ  ŭɞɡɚŮɨŮɘ  ɛŮ  ŬŰɛɧ  ŬɚɚɎ  ɛŮ  əŬɡůŬɏɟɘŬ  ɡɣɖɚɐɠ  ˊɑŮůɖɠ.  Ⱥˊɑůɖɠ  

ŭɘŬűɏɟŮɘ  ůŰɞɜ  ɎɝɞɜŬ.  Ƀ  ɎɝɞɜŬɠ  Űɞɡ  ŬŮɟɞůŰɟɧɓɘɚɞɡ  ŭɑɜŮɘ  ˊŮɟɘůŰɟɞűɐ  ůô ɏɜŬ  

ŬŮɟɞůɡɛˊɘŮůŰɐ  ˊɞɡ  ɏɢŮɘ  ˊŰŮɟɨɔɘŬ.  Ƀ  ŬŮɟɞůɡɛˊɘŮůŰɐɠ  ŬɡŰɧɠ  ůŰɏɚɜŮɘ  ŬɏɟŬ  ɛŮ  ˊɑŮůɖ  

ůŰɞɡɠ  ɗŬɚɎɛɞɡɠ  əŬɨůɖɠ,  ůŰɞɡɠ  ɞˊɞɑɞɡɠ  ɣŮəɎɕŮŰŬɘ  ˊŮŰɟɏɚŬɘɞ.  ȾŬɗɩɠ  əŬɑɔŮŰŬɘ  Űɞ  

ˊŮŰɟɏɚŬɘɞ  ɛɏůŬ  ůŰɞ  ůɡɛˊɘŮůɛɏɜɞ  ŬɏɟŬ  ˊŬɟɎɔɞɜŰŬɘ  əŬɡůŬɏɟɘŬ  ɡɣɖɚɐɠ  ˊɑŮůɖɠ,  ŰŬ  

ɞˊɞɑŬ  ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ  ɔɘŬ  Űɖ  ɚŮɘŰɞɡɟɔɑŬ  Űɞɡ  ŬŮɟɞůŰɟɧɓɘɚɞɡ.   

          ɇŬ  ŰŮɚŮɡŰŬɑŬ  ɢɟɧɜɘŬ  ɔɑɜɞɜŰŬɘ  ɧɚɞ  əŬɘ  ˊɞɘɞ  ŮˊɘŰɡɢɖɛɏɜŮɠ  ŰŮɚŮɘɞˊɞɑɖůɖɠ  ůŰɘɠ  

əŬŰŬůəŮɡɏɠ  Űɤɜ  ŬŮɟɞůŰɟɧɓɘɚɤɜ.  

 

          1.1.3   ȼɚŮəŰɟɘəɞɑ  ɆŰŬɗɛɞɑ  ɛŮ  ȺɝŬɟŰɖɛɏɜɖ  Ⱦɑɜɖůɖ. 

 

          ȯɚɚɖ  ɛɏɗɞŭɞɠ  ɡɚɞˊɞɑɖůɖɠ  ŮɟŮɡɜɩɜ  ŮɨɟŮůɖɠ  Űɟɧˊɞɡ  ɛŮɑɤůɖɠ  Űɖɠ  ŭŬˊɎɜɖɠ  

ŮəɛŮŰɎɚɚŮɡůɖɠ  Űɞɡ  ˊɚɞɑɞɡ  ŮɑɜŬɘ  ɖ  ɢɟɖůɘɛɞˊɞɑɖůɖ  ɔɘŬ  Űɖɜ  ˊŬɟŬɔɤɔɐ  ɖɚŮəŰɟɘəɐɠ  

ŮɜɏɟɔŮɘŬɠ  Űɞɡ  əɡɟɑɞɡ  ůɡůŰɐɛŬŰɞɠ  əɑɜɖůɖɠ  Űɖɠ  ˊɟɞˊɏɚŬɠ  Űɞɡ  ˊɚɞɑɞɡ  ɛŮ  ŭɘɎűɞɟɞɡɠ  

Űɟɧˊɞɡɠ,  ɔɑɜŮŰŬɘ  ɛŮ  ɛɖɢŬɜɘəɐ  ůɨɜŭŮůɖ  ɛŮŰŬɝɨ  əɡɟɑɞɡ  ɎɝɞɜŬ  əŬɘ ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬɠ.  

ɇŬ  ɞűɏɚɖ  ŰŬ  ɞˊɞɑŬ  ˊɟɞəɨˊŰɞɡɜ  Ŭˊɧ  Űɖɜ  ɢɟɖůɘɛɞˊɞɑɖůɖ  Űɤɜ  Ŭɝɞɜɘəɩɜ  

ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  ŮɑɜŬɘ  ɎɛŮůŬ  əŬɘ  ɏɛɛŮůŬ.  ɄŬɟô ɧɚɞɡ  ˊɞɡ  ŰŬ  ɞűɏɚɖ  ŬɡŰɎ  ŮɑɜŬɘ  

ɛɘəɟɐɠ ŬɝɑŬɠ,  ˊɟɏˊŮɘ  ɜŬ  ɚŬɛɓɎɜɞɜŰŬɘ  ɡˊɧɣɖ  ůŰɖɜ  ŰŮɚɘəɐ  Ůˊɘɚɞɔɐ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  

ůŰŬɗɛɞɨ.   

ɇŬ  ɎɛŮůŬ  ɞűɏɚɖ  ˊɞɡ  ˊɟɞəɨˊŰɞɡɜ  ŮɑɜŬɘ  ŰŬ  ˊŬɟŬəɎŰɤ: 

1.  ɀŮɔŬɚɨŰŮɟɞɡ  ɓŬɗɛɞɨ  Ŭˊɧŭɞůɖɠ  Űɖɠ  əɡɟɑŬɠ  ɛɖɢŬɜɐɠ  ˊɟɧɤůɖɠ  Ŭˊɧ  ŮəŮɑɜɞɡ  Űɤɜ  

ɓɞɖɗɖŰɘəɩɜ  əɘɜɖŰɐɟɤɜ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ,  ůɡɜŮˊɩɠ  ŮɚɎɢɘůŰɖ  ɢɟɐůɖ  Űɞɡ  Ůɘŭɘəɞɨ  

əŬɡůɑɛɞɡ. 

2.  ȺɚɎɢɘůŰɖ  ɢɟɐůɖ  ɚɘˊŬɜŰɘəɞɨ  ŮɚŬɑɞɡ  əɡɟɑŬɠ  ɛɖɢŬɜɐɠ. 

3.  ȿŮɘŰɞɡɟɔɑŬ  əɡɟɑŬɠ  ɛɖɢŬɜɐɠ  ɛŮ  ˊŮŰɟɏɚŬɘɞ  ɓŬɟɏɞɡ  Űɨˊɞɡ,  ŭɖɚŬŭɐ  ˊŮŰɟɏɚŬɘɞ  

ɚŮɓɐŰɤɜ  ɛŮ  ɢŬɛɖɚɧ  Ůɘŭɘəɧ  əɧůŰɞɠ. 

4.  ɀɘəɟɧŰŮɟɞ  əɧůŰɞɠ  ŮˊɘůəŮɡɩɜ  Ůɜ ï  ́ ɚɤ,  ɚɧɔɤ  ɛɖ  ɚŮɘŰɞɡɟɔɑŬɠ  Űɤɜ  ɓɞɖɗɖŰɘəɩɜ  

əɘɜɖŰɐɟɤɜ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ. 
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ɇŬ  ɏɛɛŮůŬ  ɞűɏɚɖ  ŮɑɜŬɘ  ŰŬ  Ůɝɐɠ  : 

1.  ȾŬɚɨŰŮɟŮɠ  ůɡɜɗɐəŮɠ  ŮɟɔŬůɑŬɠ  Űɞɡ  ˊɚɖɟɩɛŬŰɞɠ  ɛɖɢŬɜɞůŰŬůɑɞɡ  Ůɜ ï ˊɚɤ.  ɆŰŬ  

ɛɖɢŬɜɞəɑɜɖŰŬ  ˊɚɞɑŬ  ɖ  ˊɖɔɐ  Űɞɡ  ɗɞɟɨɓɞɡ  ɛŮɔɎɚɖɠ  ɏɜŰŬůɖɠ  Űɞɡ  ɐɢɞɡ  ŮɑɜŬɘ  ɞɘ  

ˊɞɚɨůŰɟɞűɞɘ  əɘɜɖŰɐɟŮɠ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ. 

2.  ŪŮŰɘəɐ  Ůˊɘɟɟɞɐ  Űɖɠ  ŮɝŬɟŰɖɛɏɜɖɠ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬɠ  ůŰɖ  ɚŮɘŰɞɡɟɔɑŬ  Űɖɠ  əɡɟɑŬɠ  

ɛɖɢŬɜɐɠ  ˊɟɧɤůɖɠ.  Ƀɘ  ŭɘɎűɞɟŮɠ  ŭɞəɘɛɏɠ  ŮəɛŮŰɎɚɚŮɡůɖɠ  Űɞɡ  ˊɚɞɑɞɡ  ŬˊɏŭŮɘɝŬɜ  ɧŰɘ  ɖ  

əɡɟɑŬ  ɛɖɢŬɜɐ  ˊɟɧɤůɖɠ  ɛŮ  ŮɝŬɟŰɖɛɏɜɖ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬ  ŮɟɔɎɕŮŰŬɘ  ˊɞɘɞ  ɐɟŮɛŬ  ůŮ  

əŬɘɟɧ  ŰɟɘəɡɛɑŬɠ,  ŮˊŮɘŭɐ  ɖ  ŰŬɚɎɜŰɤůɖ  Űɤɜ  ůŰɟɞűɩɜ  ɚɧɔɤ  ŬɜɎŭɡůɖɠ  Űɖɠ  ˊɟɞˊɏɚŬɠ  

Ŭˊɧ  Űɞ  ɜŮɟɧ  ŬˊɞůɓɐɜŮŰŬɘ  ɛŮ  Űɖ  ɚŮɘŰɞɡɟɔɑŬ  Űɖɠ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬɠ. 

ɇɞ  əɡɟɘɧŰŮɟɞ  ɛŮɘɞɜɏəŰɖɛŬ  Űɤɜ  ŮɝŬɟŰɖɛɏɜɤɜ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  ŮɑɜŬɘ  Űɞ  ˊŮɟɑˊɚɞəɞ  

ɖɚŮəŰɟɘəɧ  ůɨůŰɖɛŬ. 

ɇŮɚŮɡŰŬɑŬ,  ɛŮŰɎ  Űɞ  1985  ɔɑɜɞɜŰŬɘ  ɧɚɞ  əŬɘ  ˊɘɞ  ˊɞɚɚɏɠ  ɏɟŮɡɜŮɠ  əŬɘ  ŭɞəɘɛɏɠ  ůŰɖ  

ɢɟɖůɘɛɞˊɞɑɖůɖ  ɜɏɤɜ  ůŰɞɘɢŮɑɤɜ  Űɤɜ  ɖɛɘŬɔɤɔɩɜ  ɔɘŬ  Űɖ  ůŰŬɗŮɟɞˊɞɑɖůɖ  Űɖɠ  

ůɡɢɜɧŰɖŰŬɠ,  əŬɗɩɠ  Ůˊɑůɖɠ  ůŰɖ  ɓŮɚŰɑɤůɖ  Űɤɜ  ɟɡɗɛɘůŰɩɜ  űɞɟŰɑɞɡ  əɡɟɑɤɜ  ɛɖɢŬɜɩɜ  

ˊɟɧɤůɖɠ. 

 

 

 1.2    Ⱥˊɘɚɞɔɐ  Ƚůɢɨɞɠ  əŬɘ  ȷɟɘɗɛɞɨ  ȼɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ. 

 

   ȼ  Ɏɜɞŭɞɠ  Űɤɜ  ɖɚŮəŰɟɞəɑɜɖŰɤɜ  ɛɖɢŬɜɘůɛɩɜ  əŬɘ  ɛɖɢŬɜɖɛɎŰɤɜ  ůŰŬ  ˊɚɞɑŬ  ŮˊɘɓɎɚŮɘ  

Űɖɜ  Ŭɨɝɖůɖ  ŮɔəŬŰŮůŰɖɛɏɜɖɠ  ɘůɢɨɞɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ,  ɛŮ  ŬˊɞŰɏɚŮůɛŬ  Űɖɜ  

ŮˊŮɝŮɟɔŬůɑŬ  ůɡɔəŮəɟɘɛɏɜɖɠ  ɛŮɗɧŭɞɡ  Ůˊɘɚɞɔɐɠ  ŬɡŰɐɠ. 

  

 

     1.2.1  ȾɟɘŰɐɟɘŬ  Ⱥˊɘɚɞɔɐɠ  ȷɟɘɗɛɞɨ  əŬɘ  Ƚůɢɨɞɠ  ȼɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ. 

 

          ɆŰɖɜ  Ůˊɘɚɞɔɐ  Ŭɟɘɗɛɞɨ  əŬɘ  ɘůɢɨɞɠ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɕŮɡɔɩɜ,  ɞɘ  ɞɟɔŬɜɘůɛɞɑ  

əŬŰɎŰŬɝɖɠ  Űɤɜ  ˊɚɞɑɤɜ  ŬˊŬɘŰɞɨɜ  ɛɧɜɞ  Űɖɜ  ŬůűŬɚɐ  ɚŮɘŰɞɡɟɔɑŬ  Űɤɜ  ɞɡůɘɤŭɩɜ  

əŬŰŬɜŬɚɩůŮɤɜ  əɑɜɖůɖɠ  Űɞɡ  ́ ɚɞɑɞɡ,  əŬɗɩɠ  Ůˊɑůɖɠ  Űɖɜ  ˊɟɞůŰŬůɑŬ  Űɞɡ  űɞɟŰɑɞɡ  ůŰɖɜ  

ˊŮɟɑˊŰɤůɖ  ˊɞɡ  ɏɜŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɧ  ɔɘŬ  ŭɘɎűɞɟɞɡɠ  ɚɧɔɞɡɠ  ŰŮɗŮɑ  ŮəŰɧɠ 

ɚŮɘŰɞɡɟɔɑŬɠ. ȺəŰɧɠ  Űɖɠ  ˊŬɟŬˊɎɜɤ  ɓŬůɘəɐɠ  ŬˊŬɑŰɖůɖɠ,  Ŭˊɧ  Űɖɜ  ɞˊɞɑŬ  ɛˊɞɟɞɨɛŮ  ɜŬ  

əŬɗɞɟɑůɞɡɛŮ  Űɞɜ  Ŭɟɘɗɛɧ  əŬɘ  Űɖɜ  ɘůɢɨ  Űɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɕŮɡɔɩɜ  ůŮ  ŭɘɎűɞɟŮɠ  

ɢŬɟŬəŰɖɟɘůŰɘəɏɠ  əŬŰŬůŰɎůŮɘɠ  ŮɟɔŬůɑŬɠ  Űɞɡ  ˊɚɞɑɞɡ,  ɡˊɎɟɢɞɡɜ  Ŭəɧɛɖ  əŬɘ  ɞɘ  Ůɝɐɠ:  
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ɞɘəɞɜɞɛɘəɐ  Ůˊɏɜŭɡůɖ  əŬɘ  ŭŬˊɎɜŮɠ  ˊŬɟŬɔɤɔɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ,  ůɡɜŭŮŭŮɛɏɜŮɠ  

ɛŮ  Űɘɠ  ŭŬˊɎɜŮɠ  ŮˊɘůəŮɡɩɜ,  ŮɝɡˊɖɟŮŰɐůŮɤɜ  əŬɘ  Űɖɜ  ŬˊɚɧŰɖŰŬ  ŬɡŰɩɜ. 

          1.2.2     Ɇɡɚɚɞɔɐ  ɆŰŬŰɘůŰɘəɩɜ  ȺɜŮɟɔŮɘŬəɩɜ  ȹŮŭɞɛɏɜɤɜ. 

 

          Ƀɘ  ŮɟɔŬůɑŮɠ  ůŰɞɜ  ŰɞɛɏŬ  Űɖɠ  ůɡɚɚɞɔɐɠ  ůŰŬŰɘůŰɘəɩɜ  ŭŮŭɞɛɏɜɤɜ  ɏɢɞɡɜ  ŬɟɢɑůŮɘ  

Ŭˊɧ  əŬɘɟɧ  ůŮ  ɞɚɧəɚɖɟɞ  Űɖɜ  ɡŭɟɧɔŮɘɞ.   

Ƀɘ  ŭɘŮɝŬɔɧɛŮɜŮɠ  ɛŮŰɟɐůŮɘɠ  Ŭűɞɟɞɨɜ  ŰŬ  űɞɟŰɑŬ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ,  Űɖɜ  ɚɐɣɖ  

ɘůɢɨɞɠ  əŬɘ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  Ŭˊɧ  Űɞɡɠ  əŬŰŬɜŬɚɤŰɏɠ  ɖ  ɞɛɎŭŬ  əŬŰŬɜŬɚɤŰɩɜ.  

ȷɜŮɝɎɟŰɖŰŬ  Ŭˊɧ  Űɘɠ  ɛŮŰɟɐůŮɘɠ  ŬɡŰɏɠ  ɞɘ  ɞˊɞɑŮɠ  ŬˊɞŰŮɚɞɨɜ  Űɖɜ  ŮɟɔŬůɑŬ  Űɤɜ  

ŮɟŮɡɜɩɜ  ŬɡŰɩɜ,  ůɡɢɜɎ  ŮɔəŬɗɑůŰŬɜŰŬɘ  ůŰŬ  ˊɚɞɑŬ  ɛŮŰɟɖŰɏɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ,  ɤɠ  

Űɡˊɘəɧ  ŮɝɎɟŰɖɛŬ  Űɤɜ  ŮɟŮɡɜɩɜ  ŬɡŰɩɜ. 

ɇŬ  ŮɘůŮɟɢɧɛŮɜŬ  ŭŮŭɞɛɏɜŬ  ɧɛɤɠ  Űɘɠ  ˊŮɟɘůůɧŰŮɟŮɠ  űɞɟɏɠ  ŮɑɜŬɘ  ŬˊɞůˊŬůɛŬŰɘəɎ  əŬɘ  

ˊɞɚɨ  ůɡɢɜɎ  ˊɘůŰɞˊɞɘɞɨɜ  Űɖɜ  ŰɡɢŬɑŬ  Ůəɚɞɔɐ  ɛɖɢŬɜɘůɛɩɜ  əŬɘ  ɛɖɢŬɜɖɛɎŰɤɜ  ɐ  Űɖɜ  

ɛɖ  ɞɟɗɞɚɞɔɘəɐ  ŮəɛŮŰɎɚɚŮɡůɖ  Űɤɜ  ɛɖɢŬɜɘůɛɩɜ  ŬɡŰɩɜ. 

ȷˊɞŭŮɘəɜɨŮŰŬɘ  ɚɞɘˊɧɜ,  ɧŰɘ  ŮɜŮɟɔŮɘŬəɐ  ɞɘəɞɜɞɛɑŬ  ůŰŬ  ˊɚɞɑŬ  Ŭəɧɛɖ  əŬɘ  ůɐɛŮɟŬ  

ŮɑɜŬɘ  ŬɛŮɚɖŰɏŬ.   

  

 

          1.2.3 ȾŬŰŬůŰɎůŮɘɠ Ƀɘəɞɜɞɛɘəɐɠ ȿŮɘŰɞɡɟɔɑŬɠ ȾɘɜɖŰɐɟɤɜ  

ȺůɤŰŮɟɘəɐɠ ȾŬɨůɖɠ  ůŰɖɜ  Ⱥəəɑɜɖůɖ  Űɤɜ  ȼɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ. 

        

          Ƀɘ  əɘɜɖŰɐɟŮɠ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ  ŮɑɜŬɘ  ɖ  əɨɟɘŬ  ˊɖɔɐ  Ůəəɑɜɖůɖɠ  Űɤɜ  

ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  ůŰɞɡɠ  ɖɚŮəŰɟɘəɞɨɠ  ůŰŬɗɛɞɨɠ  ˊɚɞɑɤɜ. 

ɇɞ  ůɢɐɛŬ  1.2  ˊŬɟɞɡůɘɎɕŮɘ  ŰŬ  ŬˊɞŰŮɚɏůɛŬŰŬ  Űɤɜ  ɛŮŰɟɐůŮɤɜ  əŬŰŬɜɎɚɤůɖɠ  Ůɘŭɘəɞɨ  

əŬɨůɘɛɞɡ  Ŭˊɧ  ŰɟɑŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɎ  ɕŮɨɔɖ  əɘɜɞɨɛŮɜŬ  ɛŮ  əɘɜɖŰɐɟŮɠ  ŮůɤŰŮɟɘəɐɠ  

əŬɨůɖɠ  ůŮ  ůɡɜɎɟŰɖůɖ  Űɞɡ  űɞɟŰɑɞɡ  Űɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ŬɡŰɩɜ.   

ȷˊɧ  Űɞ  ŭɘɎɔɟŬɛɛŬ  Űɞɡ  ůɢɐɛŬŰɞɠ  1.2  ŬˊɞɟɟɏŮɘ  ɧŰɘ  ɖ  ɞɘəɞɜɞɛɘəɐ  ŮəɛŮŰɎɚɚŮɡůɖ  Űɤɜ  

ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɕŮɡɔɩɜ  ŮɝŬɟŰɎŰŬɘ  əɡɟɑɤɠ  Ŭˊɧ  Űɞ  űɞɟŰɑɞ  Űɞɡɠ.   

ɀˊɞɟɞɨɛŮ  ɜŬ  ɗŮɤɟɐůɞɡɛŮ  ɧŰɘ  Űɞ  ɞɘəɞɜɞɛɘəɧŰŮɟɞ  ɏɟɔɞ  Űɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  

ŮɑɜŬɘ  ɛŮŰŬɝɨ  70%  əŬɘ  90%  Űɞɡ  űɞɟŰɑɞɡ  Űɖɠ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬɠ.  ȹɘŬˊɘůŰɩɜɞɡɛŮ,  

ɚɞɘˊɧɜ,  ˊɧůɞ  ůɖɛŬɜŰɘəɐ  ŮɑɜŬɘ  ɖ  Ůˊɘɚɞɔɐ  Űɖɠ  ɘůɢɨɞɠ  əŬɘ  Űɞɡ  Ŭɟɘɗɛɞɨ  Űɤɜ  

ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɕŮɡɔɩɜ  ɔɘŬ  Űɖ  ůɤůŰɐ  ɚŮɘŰɞɡɟɔɑŬ  əŬɘ  ŬɜŰŬˊɧəɟɘůɖ  ůŮ  ɧɚŮɠ  Űɘɠ  

əŬŰŬůŰɎůŮɘɠ  Űɞɡ  ˊɚɞɑɞɡ.   
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ȷˊɧ  Űɘɠ  ɛɏɢɟɘ  ŰɩɟŬ  ˊɟŬəŰɘəɏɠ  ŮűŬɟɛɞɔɏɠ  ɖ  ɞɘəɞɜɞɛɘəɧŰŮɟɖ  ɚɨůɖ  ŮɑɜŬɘ  ɖ  

ŮɔəŬŰɎůŰŬůɖ  Űɟɘɩɜ  ɧɛɞɘɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɛŮ  ŬɡŰɧɛŬŰɞ  ůɨůŰɖɛŬ  ůɡɔɢɟɞɜɘůɛɞɨ  

əŬɘ  űɞɟŰɩɛŬŰɞɠ.  ȷɡŰɧ  ɛˊɞɟŮɑ  ŮˊɘŰŮɡɢɗŮɑ  ůŮ  ˊɚɞɑŬ  ɞɟɘɕɧɛŮɜɤɜ  ˊɚɧɤɜ  əŬɘ  

əŬŰŬůŰɎůŮɤɜ  űɞɟŰɑɤɜ.   

ɆŰŬ  ˊɞɜŰɞˊɧɟŬ  űɞɟŰɖɔɎ  ˊɚɞɑŬ  ɧˊɞɡ  ɞɘ  əɚɘɛŬŰɞɚɞɔɘəɏɠ  ůɡɜɗɐəŮɠ  ɛŮŰŬɓɎɚɚɞɜŰŬɘ  

ůɡɜŮɢɩɠ  əŬɘ  ɏɢɞɡɛŮ  ɛŮɔɎɚɖ  ŭɘŬəɨɛŬɜůɖ  Űɤɜ  ɖɚŮəŰɟɘəɩɜ  űɞɟŰɑɤɜ  ɞɘ  ɖɚŮəŰɟɘəɞɑ  

ůŰŬɗɛɞɑ  ˊɟɏˊŮɘ  ɜŬ  ŮˊɘɚɏɔɞɜŰŬɘ  ɛŮ  ˊɞɚɨ  ˊɟɞůŮəŰɘəɐ  ɞɘəɞɜɞɛɞŰŮɢɜɘəɐ  ɛŮɚɏŰɖ. 

 

ɆɢɐɛŬ 1.2 ȾŬŰŬɜɎɚɤůɖ Ůɘŭɘəɞɨ əŬɡůɑɛɞɡ ɖɚŮəŰɟɞˊŬɟŬɔɩɔɤɜ ůŮ ůɡɜɎɟŰɖůɖ Űɞɡ 

ɖɚŮəŰɟɘəɞɨ űɞɟŰɑɞɡ. 
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         1.2.4 ȾŬŰŬɜɞɛɐ  ůŮ  ɃɛɎŭŮɠ  ȾŬŰŬɜŬɚɤŰɩɜ  ȼɚŮəŰɟɘəɐɠ  ȺɜɏɟɔŮɘŬɠ. 

  

          ȼ  ɛŮŰŬɓɞɚɐ  Űɞɡ  űɞɟŰɑɞɡ  ůŰɞɡɠ  ɖɚŮəŰɟɘəɞɨɠ  ůŰŬɗɛɞɨɠ  Űɤɜ  ˊɚɞɑɤɜ  ŮɝŬɟŰɎŰŬɘ  

Ŭˊɧ  Űɞ  Ůɑŭɞɠ  Űɖɠ  ŮɟɔŬůɑŬɠ  Űɤɜ  əŬŰŬɜŬɚɤŰɩɜ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ.  Ƀ  Űɟɧˊɞɠ  

ɢɟɐůɖɠ  ŮɝŬɟŰɎŰŬɘ  Ŭˊɧ  Űɘɠ  ɢŬɟŬəŰɖɟɘůŰɘəɏɠ  əŬŰŬůŰɎůŮɘɠ  əŬɘ  Űɖɜ  əɚɘɛŬŰɞɚɞɔɘəɐ  

ɕɩɜɖ  ůŰɖɜ  ɞˊɞɑŬ  ɓɟɑůəŮŰŬɘ  Űɞ  ˊɚɞɑɞ.  ȷˊɧ  ŮɜŮɟɔŮɘŬəɐɠ  ́ ɚŮɡɟɎɠ  ɧɚɞɘ  ɞɘ  

əŬŰŬɜŬɚɤŰɏɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ˊɟɏˊŮɘ  ɜŬ  əŬŰŬɜŮɛɖɗɞɨɜ  ůŮ  ɓŬůɘəɏɠ  ɞɛɎŭŮɠ  Űɖɠ  

ɑŭɘŬɠ  ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ.  ȼ  əŬŰŬɜɞɛɐ  ŬɡŰɐ  ŮɝŬɟŰɎŰŬɘ  ˊɎɟŬ  ˊɞɚɨ  Ŭˊɧ  Űɞ  Ůɑŭɞɠ  Űɞɡ  

ˊɚɞɑɞɡ  əŬɘ  Ŭˊɧ  Űɞɜ  Űɨˊɞ  Űɖɠ  əɡɟɑŬɠ  ɛɖɢŬɜɐɠ  ˊɟɧɤůɖɠ.  ũɘŬ  űɞɟŰɖɔɎ  ˊɚɞɑŬ,  

əɟɞɡŬɕɘŮɟɧˊɚɞɘŬ  əŬɘ  ɞɢɖɛŬŰŬɔɤɔɎ  ɛŮ  əɨɟɘŬ  ˊɟɧɤůɖ  ɛɖɢŬɜɐ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ,  ɖ  

əŬŰŬɜɞɛɐ  Űɤɜ  əŬŰŬɜŬɚɤŰɩɜ  ŮɑɜŬɘ  ɖ  Ůɝɐɠ : 

         1.  ɛɖɢŬɜɘůɛɞɑ  əɨɟɘŬɠ  ɛɖɢŬɜɐɠ  ˊɟɧɤůɖɠ. 

         2.  ɓɞɖɗɖŰɘəɞɑ  ɛɖɢŬɜɘůɛɞɑ  ɛɖɢŬɜɞůŰŬůɑɞɡ. 

         3.  ɛɖɢŬɜɘůɛɞɑ  əŬŰŬůŰɟɩɛŬŰɞɠ. 

         4.  ŬŮɟɘůɛɧɠ  əŬɘ  əɚɘɛŬŰɘůɛɧɠ. 

         5.  ɛŬɔŮɘɟŮɑŬ  əŬɘ  ŬɜŬɣɡəŰɐɟɘŬ. 

         6.  ɣɡəŰɘəɞɑ  ɛɖɢŬɜɘůɛɞɑ. 

         7.  űɤŰɘůɛɧɠ. 

         8.  ɛɖɢŬɜɘůɛɞɑ  əŬɘ  ůɡůəŮɡɏɠ  ŬůɨɟɛŬŰɤɜ,  ŰɖɚŮˊɘəɞɘɜɤɜɑŬɠ  əŬɘ  ɜŬɡůɘˊɚɞȶŬɠ. 

 

 

          1.2.5         ȷɜɎɚɡůɖ  ȺɟɔŬůɑŬɠ  Űɤɜ  ɃɛɎŭɤɜ  ȾŬŰŬɜŬɚɤŰɩɜ. 
 

          Ƀ  ɓŬůɘəɧŰŮɟɞɠ  əŬŰŬɜŬɚɤŰɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ůŰŬ  ˊɚɞɑŬ  ŮɑɜŬɘ  ɞ  

ɖɚŮəŰɟɘəɧɠ  əɘɜɖŰɐɟŬɠ.  ȼ  ůɤůŰɐ  Ůˊɘɚɞɔɐ  Űɖɠ  ɘůɢɨɞɠ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  əɘɜɖŰɐɟŬ  ɏɢŮɘ  

ɛŮɔɎɚɖ  ůɖɛŬůɑŬ  ůŰɞ  ŮɜŮɟɔŮɘŬəɧ  ɘůɞɚɞɔɘůɛɧ  Űɞɡ  ˊɚɞɑɞɡ,  ůɡɜŮˊɩɠ  əŬɘ  ůŰɞ  ɛɏɔŮɗɞɠ  

Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ.  ȼ  ɛɏɔɘůŰɖ  Űɘɛɐ  ɘůɢɨɞɠ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  əɘɜɖŰɐɟŬ  ůŰɞɜ  

ɎɝɞɜɎ  Űɞɡ,  ˊɟɏˊŮɘ  ɜŬ  ŮɑɜŬɘ  ɑůɖ  ɛŮ  Űɖ  ɛɏɔɘůŰɖ  Űɘɛɐ  ɘůɢɨɞɠ  Űɞɡ  əɘɜɞɨɛŮɜɞɡ  

ɛɖɢŬɜɘůɛɞɨ  ŮˊŬɡɝɖɛɏɜɖ  əŬŰɎ  10%   ( ŬˊɩɚŮɘŮɠ  ɚɧɔɞ  Űɟɘɓɐɠ  Űɞɡ  ɛɖɢŬɜɘůɛɞɨ  ). 

  Ŭ)  ȺɟɔŬůɑŬ  ɛɖɢŬɜɘůɛɩɜ  əɡɟɑŬɠ  ɛɖɢŬɜɐɠ  ˊɟɧɤůɖɠ. 

          Ƀɘ  ɛɖɢŬɜɘůɛɞɑ  Űɖɠ  əɡɟɑŬɠ  ɛɖɢŬɜɐɠ  ˊɟɧɤůɖɠ  ɚŮɘŰɞɡɟɔɞɨɜ  ɛɧɜɞ  əŬŰɎ  Űɖ  

ŭɘɎɟəŮɘŬ  Űɞɡ  ŰŬɝɘŭɘɞɨ  ůŰɖ  ɗɎɚŬůůŬ.  Ƀ  ɓŬɗɛɧɠ  Ŭɝɘɞˊɞɑɖůɖɠ  ŮɔəŬŰŮůŰɖɛɏɜɖɠ  ɘůɢɨɞɠ  
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ɞɚɧəɚɖɟɖɠ  Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  əɡɛŬɑɜŮŰŬɘ  Ŭˊɧ  0,7  ɏɤɠ  0,9.  ȼ  ůɡɛɛŮŰɞɢɐ,  ɚɞɘˊɧɜ  

Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  ůŰɞɜ  ŮɜŮɟɔŮɘŬəɧ  ɘůɞɚɞɔɘůɛɧ  ŮɑɜŬɘ  ŬɟəŮŰɎ  ɛŮɔɎɚɖ.  Ƀ  

ůɡɜŰŮɚŮůŰɐɠ  ɢɟɐůɖɠ  Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  ŮɑɜŬɘ  ȾŬ  =  1  əŬɘ  ɞ  ɛɏůɞɠ  ůɡɜŰŮɚŮůŰɐɠ  

Ŭɝɘɞˊɞɑɖůɖɠ  Űɖɠ  ɘůɢɨɞɠ  ŮɑɜŬɘ  : Ⱦ1  =  (  0,7  +  0,9  ) /  2  =  0,8  ɎɟŬ  ɖ  ɛɏůɖ  ɘůɢɨɠ  

ŮɑɜŬɘ  Sm  =   ×  Ⱦ1  Ā  Sn. 

  ɓ)  ȺɟɔŬůɑŬ  ɓɞɖɗɖŰɘəɩɜ  ɛɖɢŬɜɘůɛɩɜ  ɛɖɢŬɜɞůŰŬůɑɞɡ. 

          ɆŰɖ  ůɨɜɗŮůɖ  Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  Ŭɜɐəɞɡɜ  ɞɘ  ɛɖɢŬɜɘůɛɞɑ  ɛŮ  ŭɘŬəŮəɞɛɛɏɜɖ  

ŮɟɔŬůɑŬ  əŬɘ  ŮəˊɏŰŬůɛŬ  ɘůɢɨɞɠ  (  Ŭˊɧ  0,1  ɏɤɠ  250  KW  )  ɧˊɤɠ  ɛɖɢŬɜɘůɛɞɑ  

ˊɟɞŮŰɞɘɛŬůɑŬɠ  ɛɏůɤɜ  Ůəəɑɜɖůɖɠ,  ɚɑˊŬɜůɖɠ,  ŬŮɟɞůɡɛˊɘŮůŰɏɠ,  ŬɜŰɚɑŮɠ  ɏɟɛŬŰɞɠ,  

ŬɜŰɚɑŮɠ  ůŮɜŰɘɜɩɜ,  ŬɜŰɚɑŮɠ  ˊɡɟəŬɔɘɎɠ,  ɛɖɢŬɜɘůɛɞɑ  ůɡɜŮɟɔŮɑɤɜ  ə.Ű.ɚ.  ȼ  ɛɏůɖ  

Ŭɝɘɞˊɞɘɖɛɏɜɖ  ɘůɢɨɠ  Űɖɠ  ůɡɔəŮəɟɘɛɏɜɖɠ  ɞɛɎŭŬɠ  ůŮ  ɧɚŮɠ  Űɘɠ  əŬŰŬůŰɎůŮɘɠ  

ɡˊɞɚɞɔɑɕŮŰŬɘ  ůɨɛűɤɜŬ  ɛŮ  Űɖɜ  Ůɝɐɠ  ůɢɏůɖ  : 

  Sm  =  Kȭ1 Ț Sn1  +  K2  Ā  K1  Ā  Sns    ɧˊɞɡ  :      

            Ⱦȭ1 ï ůɡɜŰŮɚŮůŰɐɠ  Ŭɝɘɞˊɞɑɖůɖɠ  ɘůɢɨɞɠ  ɛŮɔŬɚɨŰŮɟɞɡ  əɘɜɖŰɐɟŬ  (  0,8  ) 

            Ⱦ1    ï ůɡɜŰŮɚŮůŰɐɠ     Ŭɝɘɞˊɞɑɖůɖɠ  ɘůɢɨɞɠ  ɡˊɧɚɞɘˊɤɜ  ɖɚŮəŰɟɘəɩɜ  əɘɜɖŰɐɟɤɜ  

ɛŮ  ŬɗɟɞɘůŰɘəɐ  ɘůɢɨ  Sns                           

            K2  ï  ůɡɜŰŮɚŮůŰɐɠ  ɢɟɐůɖɠ  ɡˊɞɚɞɑˊɤɜ  ɖɚŮəŰɟɘəɩɜ  əɘɜɖŰɐɟɤɜ. 

            Sn1 ï  ɞɜɞɛŬůŰɘəɐ  ɖɚŮəŰɟɘəɐ  ɘůɢɨɠ  ɛŮɔŬɚɨŰŮɟɞɡ  əɘɜɖŰɐɟŬ. 

            Űɞ  ɔɘɜɧɛŮɜɞ  Ⱦ2  Ā  Ⱦ1  əɡɛŬɑɜŮŰŬɘ  ɛŮŰŬɝɨ  0,1  əŬɘ  0,2. 

 

 

  ɔ)  ȺɟɔŬůɑŬ  ɛɖɢŬɜɘůɛɩɜ  əŬŰŬůŰɟɩɛŬŰɞɠ. 

          ɆŰɖ  ůɨɜɗŮůɖ  Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  Ŭɜɐəɞɡɜ  ɛɖɢŬɜɘůɛɞɑ,  ɧˊɤɠ  ɛɖɢŬɜɘůɛɧɠ  

ˊɖŭŬɚɑɞɡ,  ɓŬɟɞɨɚəŬ  Ŭɔəɡɟɩɜ,  ɓŬɟɞɨɚəŬ  ˊɟɡɛɜŬɑɤɜ  ˊɟɞůŭɏůŮɤɜ,  ˊɟɤɟŬɑɞɘ  

ɟ́ɞɤɗɖŰɘəɞɑ   ɛɖɢŬɜɘůɛɞɑ,  ɓŬɟɞɨɚəŬ  űɞɟŰɞŮəűɧɟŰɤůɖɠ,  ŬɜŮɚəɡůŰɐɟŮɠ  ˊɟɞůɩˊɤɜ  

əŬɘ  Űɟɞűɑɛɤɜ.   

ȾŬŰɎ  Űɖ  ŭɘɎɟəŮɘŬ  ŰŬɝɘŭɘɞɨ  ůŰɖ  ɗɎɚŬůůŬ  ɞɘ  ɛɧɜɞɘ  ɛɖɢŬɜɘůɛɞɑ  ˊɞɡ  ŮɟɔɎɕɞɜŰŬɘ  ŮɑɜŬɘ 

: o  ɛɖɢŬɜɘůɛɧɠ  Űɞɡ  ˊɖŭŬɚɑɞɡ  əŬɘ  ɞɘ  ŬɜŮɚəɡůŰɐɟŮɠ,  Ůɜɩ  ůŰɞ  ɚɘɛɎɜɘ  (  űɞɟŰɖɔɎ  

ˊɚɞɑŬ  )  əŬŰɎ  Űɖɜ  űɞɟŰɞŮəűɧɟŰɤůɖ,  ŰŬ  ɓŬɟɞɨɚəŬ  űɞɟŰɞŮəűɧɟŰɤůɖɠ  əŬɘ  ɞɘ  

ŬɜŮɚəɡůŰɐɟŮɠ.  ɇɖ  ɛŮɔŬɚɨŰŮɟɖ  ůɡɛɛŮŰɞɢɐ  ůŰɞɜ  ŮɜŮɟɔŮɘŬəɧ  ɘůɞɚɞɔɘůɛɧ  Űɖɠ  ɞɛɎŭŬɠ  

ŬɡŰɐɠ  ɏɢɞɡɛŮ  ůŰɖɜ  əŬŰɎůŰŬůɖ  Ůɚɘɔɛɩɜ.   

ɆŰɖɜ  əŬŰɎůŰŬůɖ  ŬɡŰɐ  ɞɘ  ɛɧɜɞɘ  ɛɖɢŬɜɘůɛɞɑ  ˊɞɡ  ŭŮɜ  ůɡɛɛŮŰɏɢɞɡɜ  ɧˊɤɠ  əŬɘ  ůŰɖɜ  

əŬŰɎůŰŬůɖ  ŰŬɝɘŭɘɞɨ  ůŰɖ  ɗɎɚŬůůŬ,  ŮɑɜŬɘ  ŰŬ  ɓŬɟɞɨɚəŬ  űɞɟŰɞŮəűɧɟŰɤůɖɠ.   

ȼ  Ŭɝɘɞˊɞɘɖɛɏɜɖ  ɘůɢɨɠ  Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  ŮɑɜŬɘ:    
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ɔɘŬ  Űɖɜ  əŬŰɎůŰŬůɖ  ŰŬɝɘŭɘɞɨ  ůŰɖ  ɗɎɚŬůůŬ  Sm  =  K1  (  SnSG   +  SnEL  )    K1  =  0,3. 

ũɘŬ  Űɖɜ  əŬŰɎůŰŬůɖ  Ůɚɘɔɛɩɜ    :  Sm  =  K1SnSG  +  Kȭ1Ț Ⱦ2  (  SnBT  +  Snw  +  Snc  )   ɧˊɞɡ  : 

SnSG   ï  ɞɜɞɛŬůŰɘəɐ  ɘůɢɨɠ  ɛɖɢŬɜɘůɛɞɨ  ˊɖŭŬɚɑɞɡ. 

SnBT   ï  ɞɜɞɛŬůŰɘəɐ  ɘůɢɨɠ  ˊɟɞɤɟŬɑɞɡ  ́ ɟɞɤɗɖŰɘəɞɨ  ɛɖɢŬɜɘůɛɞɨ. 

Snw      ï  ɞɜɞɛŬůŰɘəɐ  ɘůɢɨɠ  ɓŬɟɞɨɚəɞɡ  ɎɔəɡɟŬɠ. 

Snc     ï  ɞɜɞɛŬůŰɘəɐ  ɘůɢɨɠ  ɓŬɟɞɨɚəɞɡ  ˊɟɡɛɜŬɑɤɜ  ˊɟɞůŭɏůŮɤɜ 

          Ⱦ1  =  0,5         Ⱦȭ1   Ā  Ⱦ 2  =  (  0,6 ï 0,7  ) 

ɆŰɖɜ  ˊŮɟɑˊŰɤůɖ  űɞɟŰɖɔɩɜ  ˊɚɞɑɤɜ  ɛŮ  ɓŬɟɞɨɚəŬ  űɞɟŰɞŮəűɧɟŰɤůɖɠ,  ɖ  ɛɏůɖ  

Ŭɝɘɞˊɞɘɖɛɏɜɖ  ɘůɢɨɠ  ůŰɖɜ  əŬŰɎůŰŬůɖ  űɞɟŰɞŮəűɧɟŰɤůɖɠ  ŮɑɜŬɘ  : 

                                     Sm  =  K ×  Sn  Wn  

    ɧˊɞɡ  :   SnWn  ï  ŬɗɟɞɘůŰɘəɐ  ɘůɢɨɠ  Űɤɜ  Ůɜ  ɚŮɘŰɞɡɟɔɑŬ  ɓŬɟɞɨɚəɤɜ. 

      Ⱦ  ï  Űɞ  ɔɘɜɧɛŮɜɞ  ůɡɜŰŮɚŮůŰɐ  ɢɟɐůɖɠ  əŬɘ  ůɡɜŰŮɚŮůŰɐ  űɞɟŰɑɞɡ,  ɔɘŬ  ɓŬɟɞɨɚəŬ  

                     əɘɜɞɨɛŮɜŬ  ɛŮ  əɘɜɖŰɐɟŮɠ  ůɡɜŮɢɞɨɠ  ɟŮɨɛŬŰɞɠ 

      Ⱦ  =  [  2  +  0,2  (  n ï 2  )  ]  /  n 

ɔɘŬ  ɓŬɟɞɨɚəŬ  əɘɜɞɨɛŮɜŬ  ɛŮ  əɘɜɖŰɐɟŮɠ  ŮɜŬɚɚŬůůɞɛɏɜɞɡ  ɟŮɨɛŬŰɞɠ 

      Ⱦ  =  [  2  +  0,37  (  n ï 2  )  ]  /  n 

      ɎŮɟɔɞɠ  ɘůɢɨɠ 

      Ⱦ  =  [  2  +  0.47  (  n ï 2  )  ]  /  n 

      ɔɘŬ  ɓŬɟɞɨɚəŬ  ůŰɞ  ůɨůŰɖɛŬ  (  Ward ï Leonard  ) 

      K  =  [  2  +  0,18  (  n ï 2  )  ]  /  n                                                        

 ɧˊɞɡ  :  n  ï  Ŭɟɘɗɛɧɠ  Ůɜ  ɚŮɘŰɞɡɟɔɑŬ  ɓŬɟɞɨɚəɤɜ. 

 

ŭ)  ȺɟɔŬůɑŬ  ɛɖɢŬɜɘůɛɩɜ  ŬŮɟɘůɛɞɨ ï əɚɘɛŬŰɘůɛɞɨ. 

          ɆŰɖ  ůɨɜɗŮůɖ  Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  Ŭɜɐəɞɡɜ  ɞ  əɚɘɛŬŰɘůɛɧɠ  ɢɩɟɤɜ  ŮɜŭɘŬɑŰɖůɖɠ,  

ŬŮɟɘůɛɧɠ  ɢɩɟɞɡ  ɛɖɢŬɜɩɜ,  ŬŮɟɘůɛɧɠ  ɢɩɟɞɡ  űɞɟŰɑɞɡ.  ɇɖ  ɛŮɔŬɚɨŰŮɟɖ  ŮɔəŬŰŮůŰɖɛɏɜɖ  

ɘůɢɨ  ůŰɖɜ  ɞɛɎŭŬ  ŬɡŰɐ  ɏɢɞɡɜ  ŰŬ  Ⱥ / ũ  ï  Ƀ / ũ  ˊɚɞɑŬ. 

ɄŬɟŬŭŮɑɔɛŬŰŬ  ŭŮɑɢɜɞɡɜ  Űɞ  ɛɏɔŮɗɞɠ  ŮɔəŬŰŬůŰɖɛɏɜɖɠ  ɘůɢɨɞɠ  ŭɘŬűɧɟɤɜ  Űɨˊɤɜ  

ˊɚɞɑɤɜ,  ŰŬ  ɞˊɞɑŬ  ŮɑɜŬɘ.                                                                                                                                                                    

űɞɟŰɖɔɎ  ˊɚɞɑŬ  ɔŮɜɘəɞɨ  Űɨˊɞɡ     

80  ï  140  KW.   

űɞɟŰɖɔɎ  ˊɚɞɑŬ  ɝɖɟɞɨ  Űɨˊɞɡ       

100 ï 170  KW 

ŭŮɝŬɛŮɜɧˊɚɞɘŬ                               

200 ï 250  KW. 
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Ⱥ / ũ ï Ƀ / ũ  ˊɚɞɑŬ  ɔɟŬɛɛɐɠ  ɔɘŬ  500  ŮˊɘɓɎŰŮɠ  əŬɘ  100  ɞɢɐɛŬŰŬ   

300 ï 500  KW. 

Ⱥ / ũ ï Ƀ / ũ  ˊɚɞɑŬ  ɔɟŬɛɛɐɠ  ɔɘŬ  1000  ŮˊɘɓɎŰŮɠ  əŬɘ  200  ɞɢɐɛŬŰŬ   

800  ï  1200 KW. 

ȼ  Ŭɝɘɞˊɞɘɖɛɏɜɖ  ɘůɢɨɠ  Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  ŮɑɜŬɘ  : 

    Sm  =  K × Sn       ɧˊɞɡ  : 

Ƀ  ůɡɜŰŮɚŮůŰɐɠ  Ⱦ  ŮɑɜŬɘ  Űɞ  ɔɘɜɧɛŮɜɞ  Űɞɡ  ůɡɜŰŮɚŮůŰɐ  ɢɟɐůɖɠ  əŬɘ  Űɞɡ  űɞɟŰɑɞɡ,  ɔɘŬ  

Űɖɜ  əŬŰɎůŰŬůɖ  ŰŬɝɘŭɘɞɨ  ůŰɖ  ɗɎɚŬůůŬ    (  Ⱦ  =  0,6 ï 0,8  ). 

ũɘŬ  Űɖɜ  əŬŰɎůŰŬůɖ  ˊŬɟŬɛɞɜɐɠ  ůŰɞ  ɚɘɛɎɜɘ  ŮɑɜŬɘ  Ⱦ  =  (  0,5 ï 0,6  ). 

ũɘŬ  Űɖɜ  əŬŰɎůŰŬůɖ  Ůɚɘɔɛɩɜ    Ⱦ  =  0,7.   

 

Ů)  ȺɟɔŬůɑŬ  ůɡůəŮɡɩɜ  ɛŬɔŮɘɟŮɑɤɜ  əŬɘ  ŬɜŬɣɡəŰɖɟɑɤɜ. 

          ɆŰɖɜ  ɞɛɎŭŬ  ŬɡŰɐ  Ŭɜɐəɞɡɜ  ŬɜŰɘůŰɎůŮɘɠ  ɗɏɟɛŬɜůɖɠ  Űɤɜ  ɛŬɔŮɘɟŮɑɤɜ,  ɞɘ  ɞˊɞɑŮɠ  

ɏɢɞɡɜ  Űɖ  ɛŮɔŬɚɨŰŮɟɖ  Ůˊɘɟɟɞɐ  ůŰɞ  űɞɟŰɑɞ  Űɤɜ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  ɧˊɤɠ  əŬɘ  ůŰɖɜ  

ɞɛɎŭŬ  Űɞɡ  əɚɘɛŬŰɘůɛɞɨ ï ŬŮɟɘůɛɞɨ,  Űɖɜ  ɛŮɔŬɚɨŰŮɟɖ  ŮɔəŬŰŮůŰɖɛɏɜɖ  ɘůɢɨ  ɏɢɞɡɜ  ŰŬ  

Ⱥ / ũ ï Ƀ / ũ  ˊɚɞɑŬ  ɖ  ɞˊɞɑŬ  əɡɛŬɑɜŮŰŬɘ  ɛŮŰŬɝɨ  150  KW  əŬɘ  500KW  ŬɜɎɚɞɔŬ  ɛŮ  

Űɞ  Ůɑŭɞɠ  əŬɘ  Űɖ  ɔɟŬɛɛɐ  Űɞɡ  ˊɚɞɑɞɡ.  Ƀ  ůɡɜŰŮɚŮůŰɐɠ  Ⱦ  Űɖɠ  ɞɛɎŭŬɠ  ŬɡŰɐɠ  

əɡɛŬɑɜŮŰŬɘ  ɛŮŰŬɝɨ  0,3 ï 0,4.   

 

ůŰ)  ūɤŰɘůɛɧɠ. 

         ɆŮ  ɧɚɞɡɠ  Űɞɡɠ  Űɨˊɞɡɠ  Űɤɜ  űɞɟŰɖɔɩɜ  ˊɚɞɑɤɜ  ɞ  űɤŰɘůɛɧɠ  ŭŮɜ  ɏɢŮɘ  ɛŮɔɎɚɖ  

Ůˊɘɟɟɞɐ  ůŰɖɜ  ɘůɢɨ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  ŬɜŰɑɗŮŰŬ  ɧɛɤɠ  ůŰŬ  Ⱥ / ũ ï Ƀ / ũ  ˊɚɞɑŬ  

ɚɧɔɞ  ɛŮɔɎɚɖɠ  ŮɔəŬŰŮůŰɖɛɏɜɖɠ  ɘůɢɨɞɠ  ɏɢŮɘ  ɛŮɔɎɚɖ  Ůˊɘɟɟɞɐ.  Ƀ  ůɡɜŰŮɚŮůŰɐɠ  Ⱦ  ɔɘŬ  

ŰŬ  űɞɟŰɖɔɎ  ˊɚɞɑŬ  əɡɛŬɑɜŮŰŬɘ  ɛŮŰŬɝɨ  Űɞɡ  0,3  ï  0,5  əŬɘ  ɔɘŬ  ŰŬ  Ⱥ / ũ ï Ƀ / ũ  ɛŮŰŬɝɨ  

Űɞɡ  0,7 ï 0,8. 

 

          1.2.6          ɀɏɗɞŭɞɘ  Ⱥˊɘɚɞɔɐɠ  ȼɚŮəŰɟɘəɩɜ  ɆŰŬɗɛɩɜ. 
          

       ȺɜŮɟɔŮɘŬəɧɠ  Ƚůɞɚɞɔɘůɛɧɠ. 

ȼ  ˊɘɞ  ůɡɜɖɗɘůɛɏɜɖ  ɛɏɗɞŭɞɠ   ůŰɖɜ  Ůˊɘɚɞɔɐ  Űɤɜ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  ŮɑɜŬɘ  ɖ  

əŬŰŬɜɞɛɐ  ůŮ  ɞɛɎŭŮɠ  ɧɚɤɜ  Űɤɜ  ɖɚŮəŰɟɘəɩɜ  əŬŰŬɜŬɚɩůŮɤɜ.  

 ɆŰɞɜ  ˊɑɜŬəŬ  1.1  ˊŬɟɞɡůɘɎɕŮŰŬɘ  ŮɜŭŮɘəŰɘəɎ  ɞ  ŮɜŮɟɔŮɘŬəɧɠ  ɘůɞɚɞɔɘůɛɧɠ  Űɞɡ  Ⱥ / ũ ï 

Ƀ / ũ  ȹŬɑŭŬɚɞɠ  Űɖɠ  ŮŰŬɘɟɑŬɠ  <<   ɀɘɜɤɘəɏɠ  ũɟŬɛɛɏɠ   >>. 
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ȼ  ɛɏɗɞŭɞɠ  ŬɡŰɐ,  ˊŬɟô ɧɚɞ  ˊɞɡ  ŭɏɢŰɖəŮ  əŬɘ  ŭɏɢŮŰŬɘ  ŬəɧɛŬ  əɟɘŰɘəɐ  ŮɝŬɘŰɑŬɠ  Űɖɠ  

ŭɨůəɞɚɖɠ  Ůˊɘɚɞɔɐɠ  əŬŰɎɚɚɖɚɤɜ  ůɡɜŰŮɚŮůŰɩɜ  əŬɘ  ɏɚɚŮɘɣɖɠ  ŭɡɜŬŰɧŰɖŰŬɠ  

ˊŬɟŬəɞɚɞɨɗɖůɖɠ  Űɤɜ  ˊɟŬɔɛŬŰɘəɩɜ  ɛŮŰŬɓɞɚɩɜ  űɞɟŰɑɤɜ,  ŮűŬɟɛɧɕŮŰŬɘ  ɛŮ  ŭɘɎűɞɟɞɡɠ  

Űɟɧˊɞɡɠ,  Ŭˊɧ  Űɞɡɠ  ɛɖɢŬɜɘəɞɨɠ,  ɛŮɚŮŰɖŰɏɠ  ɖɚŮəŰɟɞɚɞɔɘəɩɜ  ŮɔəŬŰŬůŰɎůŮɤɜ  ˊɚɞɑɤɜ. 

ɆŰɖɜ  ˊɟŬɔɛŬŰɘəɧŰɖŰŬ  Űɞ  ŮɟɔɎůɘɛɞ  űɞɟŰɑɤɜ  Űɤɜ  ɞɛɎŭɤɜ  ůŮ  ŭɘɎűɞɟŮɠ  əŬŰŬůŰɎůŮɘɠ  

Űɞɡ  ˊɚɞɑɞɡ  ŮɑɜŬɘ  ɢŬɛɖɚɧŰŮɟɞ,  ŭɘɧŰɘ  ɞ  ůɡɜŰŮɚŮůŰɐɠ  ŭɘŬűɞɟɞˊɞɑɖůɖɠ,  ˊɞɡ  ŮɑɜŬɘ  Űɞ  

ɔɘɜɧɛŮɜɞ  Űɞɡ  ůɡɜŰŮɚŮůŰɐ  ɢɟɐůɖɠ  əŬɘ  Űɞɡ  ůɡɜŰŮɚŮůŰɐ  űɞɟŰɑɞɡ,  ŮɑɜŬɘ  ɢŬɛɖɚɧŰŮɟɞɠ. 

 

 Ɉˊɞɚɞɔɘůɛɧɠ  ɘůɢɨɞɠ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  əŬŰɎ  ˊɟɞůɏɔɔɘůɖ. 

 

ɄɞɚɚɎ  ɜŬɡˊɖɔɘəɎ  ɔɟŬűŮɑŬ  ůŰɞ  Ŭɟɢɘəɧ  ůŰɎŭɘɞ  ɛŮɚɏŰɖɠ  Ůɜɧɠ  ˊɚɞɑɞɡ  ˊɟɞəŮɘɛɏɜɞɡ  ɜŬ  

ŭɩůɞɡɜ  ůŰɞɜ  ˊɚɞɘɞəŰɐŰɖ  Űɘɠ  ŭŬˊɎɜŮɠ  Űɞɡ  ˊɚɞɑɞɡ  ŬɡŰɞɨ,  ɡˊɞɚɞɔɑɕɞɡɜ  Űɖɜ  ɘůɢɨ  Űɞɡ  

ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  ɤɠ  Ůɝɐɠ  :   

Ŭ)  ũɘŬ  Űɖɜ  əŬŰɎůŰŬůɖ  ŰŬɝɘŭɘɞɨ  ůŰɖ  ɗɎɚŬůůŬ    SST  =  6  +  0,024 N  +  Sd            ɧˊɞɡ  

: 

          N  ï  ɘůɢɨɠ  əɨɟɘŬɠ  ɛɖɢŬɜɐɠ  ˊɟɧɤůɖɠ  ůŮ  HP. 

          Sd  ï ɖɚŮəŰɟɘəɐ  ɘůɢɨɠ  ɛŮɔŬɚɨŰŮɟɖɠ  əŬŰŬɜɎɚɤůɖɠ  ɛŮ  ŭɘŬəŮəɞɛɛɏɜɖ  ŮɟɔŬůɑŬ  

ůŰɖɜ  əŬŰŬɜɎɚɤůɖ  [  KW  ]. 

ɓ)  ũɘŬ  əŬŰɎůŰŬůɖ  ˊŬɟŬɛɞɜɐɠ  ˊɚɞɑɞɡ  ůŰɞ  ɚɘɛɎɜɘ    Sp = 11  +  0,002 D  +  Sd          

ɧˊɞɡ  :  D  ï  ŮəŰɧˊɘůɛŬ  ˊɚɞɑɞɡ  [  t  ]. 

ɔ)   ũɘŬ  Űɖɜ  əŬŰɎůŰŬůɖ  Ůɚɘɔɛɩɜ  ˊɚɞɑɞɡ   S m =  S st  +  0,8  ( S W  +  S ac  +  S BT )   ɧˊɞɡ 

: 

          S st  ï  ɖɚŮəŰɟɘəɐ  ɘůɢɨɠ  əŬŰɎůŰŬůɖɠ  ˊŬɟŬɛɞɜɐɠ  ˊɚɞɑɞɡ  ůŰɞ  ɚɘɛɎɜɘ. 

          S W  ï  ɖɚŮəŰɟɘəɐ  ɘůɢɨɠ  ɓŬɟɞɨɚəɞɡ  Ŭɔəɡɟɩɜ. 

          S ac  ï  ɖɚŮəŰɟɘəɐ  ɘůɢɨɠ  ŬŮɟɞůɡɛˊɘŮůŰɐ  ˊɟɞəɨɜɖůɖɠ. 

          S BT  ï  ɖɚŮəŰɟɘəɐ  ɘůɢɨɠ  ˊɟɤɟŬɑɞɡ  ˊɟɞɤɗɖŰɘəɞɨ  ɛɖɢŬɜɘůɛɞɨ. 
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ɄɑɜŬəŬɠ  1.1 

ȺɜŮɟɔŮɘŬəɧɠ  ɘůɞɚɞɔɘůɛɧɠ  Ⱥ / ũ  -  Ƀ / ũ  ȹŬɑŭŬɚɞɠ 

 

         1.2.7         ȹŬˊɎɜŮɠ  ɄŬɟŬɔɤɔɐɠ  ȼɚŮəŰɟɘəɐɠ  ȺɜɏɟɔŮɘŬɠ. 
 

          ɇɞ  ɕɐŰɖɛŬ  Űɖɠ  ˊŬɟŬɔɤɔɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ůŰŬ  ˊɚɞɑŬ  ŮɑɜŬɘ  ůŰɖɜ  Ůˊɞɢɐ  

ɛŬɠ  Űɞ  ŬɜŰɘəŮɑɛŮɜɞ  ́ ɞɚɚɩɜ  ůɡɕɖŰɐůŮɤɜ  əŬɘ  ŬɜŬɚɨůŮɤɜ.  ɇɞ  ůɨɜɞɚɞ  Űɤɜ  ŭŬˊŬɜɩɜ  

ˊŬɟŬɔɤɔɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ɛŮ  Űɖɜ  ůɡɛɓŬŰɘəɐ  ɛɏɗɞŭɞ  ŭɘŬɘɟŮɑŰŬɘ  ůŮ  ˊɏɜŰŮ  

ɞɛɎŭŮɠ : 

          1.  ï  ŭŬˊɎɜɖ  ɔɘŬ  əŬɨůɘɛŬ  (  Ⱦ Fuel  ). 

          2.  ï  ŭŬˊɎɜɖ  ɔɘŬ  ɚɘˊŬɜŰɘəɎ  (  K ɚɘˊ.  ).         

          3.  ï  ŭŬˊɎɜɖ  ɔɘŬ  ůɡɜŰɐɟɖůɖ  əŬɘ  ŮˊɘůəŮɡɏɠ  (  Ⱦ ůɡɜŰ.  ). 

          4.  ï  ŭŬˊɎɜɖ  ɔɘŬ  ŬůűɎɚɘůɖ  (  Ⱦ Ŭůű.  ).    

          5.  ï  ŭŬˊɎɜɖ  ɢɟŮɞɚɨůɘŬ  (  Ⱦ ɢɟ.  ). 
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1.  ȼ  ŭŬˊɎɜɖ  ɔɘŬ  ŰŬ  əŬɨůɘɛŬ  ŮɑɜŬɘ  ŬɜɎɚɞɔɖ  ůŰɖɜ  ˊŬɟŬɔɧɛŮɜɖ  ɖɚŮəŰɟɘəɐ  ŮɜɏɟɔŮɘŬ 

         KFuel  =            (   ú  /  ȾWh   )                       ɧˊɞɡ  : 

          be  ï  əŬŰŬɜɎɚɤůɖ  Ůɘŭɘəɞɨ  əŬɨůɘɛɞɡ  Ŭˊɧ  ɛɖɢŬɜɐ  diesel  (  Kg /  HPh  ). 

          Ⱦr  ï  Űɘɛɐ  Űɞɡ  Ůɘŭɘəɞɨ  əŬɨůɘɛɞɡ  (  ú  /  Kg  ).     

          ng  ï  o  ɓŬɗɛɧɠ  Ŭˊɧŭɞůɖɠ  ŮɜŬɚɚŬəŰɐɟŬ.  

 

2.  ȼ  ŭŬˊɎɜɖ  Űɤɜ  əŬŰŬɜŬɚɤɛɏɜɤɜ  ɚɘˊŬɜŰɘəɩɜ  ŮɑɜŬɘ  ůŰɖɜ  ɞɡůɑŬ  ŬɜŮɝɎɟŰɖŰɖ  Ŭˊɧ  Űɞ   

     űɞɟŰɑɞ,  ŮɝŬɟŰɎŰŬɘ  ɧɛɤɠ  Ŭˊɧ  Űɞ  ɢɟɧɜɞ  ɢɟɖůɘɛɞˊɞɑɖůɖɠ.                                                                                                                                                                      

      ɀŮ  ůəɞˊɧ  Űɖ  ɛŮŰŬŰɟɞˊɐ  ůŮ  ŭŬˊɎɜɖ  ɛɞɜɎŭŬɠ   ˊŬɟŬɔɧɛŮɜɖɠ  ŮɜɏɟɔŮɘŬɠ,  ˊɟɏˊŮɘ  

ɜŬ  ɞɟɘůɗŮɑ  ɞ  ůɡɜŰŮɚŮůŰɐɠ  ɢɟɐůɖɠ  Űɖɠ  ŮɔəŬŰŬůŰɖɛɏɜɖɠ  ɖɚŮəŰɟɘəɐɠ  ɘůɢɨɞɠ,  ɞ ɞˊɞɑɞɠ   

      ŮɝŬɟŰɎŰŬɘ  Ŭˊɧ  Űɖ  ɢŬɟŬəŰɖɟɘůŰɘəɐ  əŬŰɎůŰŬůɖ  ȷ. 

               

                                                           ɧˊɞɡ  : 

 

                             L  =   

         Ŭ m  ï  ůɡɜŰŮɚŮůŰɐɠ  ɢɟɐůɖɠ  ɞɜɞɛŬůŰɘəɐɠ  ɘůɢɨɞɠ  ŰŬɝɘŭɘɞɨ  ůŰɖ  ɗɎɚŬůůŬ. 

         Ŭ ɟ   ï  ůɡɜŰŮɚŮůŰɐɠ  ɢɟɐůɖɠ  ɞɜɞɛŬůŰɘəɐɠ  ɘůɢɨɞɠ  ˊŬɟŬɛɞɜɐɠ  ůŰɞ  ɚɘɛɎɜɘ  ɢɤɟɑɠ  

Űɖ űɞɟŰɞŮəűɧɟŰɤůɖ. 

      Ŭ l   ï  ůɡɜŰŮɚŮůŰɐɠ  ɢɟɐůɖɠ  ɞɜɞɛŬůŰɘəɐɠ  ɘůɢɨɞɠ  ˊŬɟŬɛɞɜɐɠ  ůŰɞ  ɚɘɛɎɜɘ  ɛŮ  Űɖ 

                 űɞɟŰɞŮəűɧɟŰɤůɖ.  

         ȼ  ŭŬˊɎɜɖ  ɔɘŬ  ɚɘˊŬɜŰɘəɎ  ŮɑɜŬɘ  : 

 

                             

 

         F  ï  ɖ  ˊɞůɧŰɖŰŬ  ɚɘˊŬɜŰɘəɩɜ  ɛɑŬɠ  ˊɚɐɟɤůɖɠ  [  Ⱦg  ]. 

         Ⱦɚɘˊ  ï  ɖ  Űɘɛɐ  Űɞɡ  ɚɘˊŬɜŰɘəɞɨ  (  ú / Ⱦg  ). 

         Sn      ï   ɖ  ɘůɢɨɠ  Űɞɡ  ŮɜŬɚɚŬəŰɐɟŬ  (  ȾW  ). 

          z       ï  o  ɢɟɧɜɞɠ  ŮɟɔŬůɑŬɠ  Űɞɡ  ɚɘˊŬɜŰɘəɞɨ  ( Ŭˊɧ  ɛɑŬ  ŬɚɚŬɔɐ  ůŰɖɜ  Ɏɚɚɖ )  ůŮ   

( h ). 

 

3.  ï  ȼ  ŭŬˊɎɜɖ  ɔɘŬ  ůɡɜŰɐɟɖůɖ  əŬɘ  ŮˊɘůəŮɡɏɠ. 
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                            ȾůɡɜŰ  =    ( ) ɧˊɞɡ  :  

 

         Sm      ï  ŮɔəŬŰŮůŰɖɛɏɜɖ  ɘůɢɨs  əɘɜɖŰɐɟŬ  diesel  (  HP  ). 

         r        ï  ůŰɞɘɢŮɘɩŭɖ  ŭŬˊɎɜɖ  ůɡɜŰɐɟɖůɖɠ  (  ú /  HP    ŬɜɎ  ɏŰɞɠ  ). 

         U  =  Sn  Ā  8760  Ā  A  (  KWh /  ɏŰɞɠ  ). 

          ɆŰɖɜ  ɤɠ  Ɏɜɤ  ŭŬˊɎɜɖ  ŮɘůɏɟɢɞɜŰŬɘ  ɞɘ  Ŭˊɞŭɞɢɏɠ  Űɞɡ  ˊɚɖɟɩɛŬŰɞɠ  ˊɞɡ  

ŬůɢɞɚŮɑŰŬɘ  ɛŮ  Űɖɜ  ůɡɜŰɐɟɖůɖ  əŬɘ  Űɘɠ  ɛɘəɟɞŮˊɘůəŮɡɏɠ.  

    

                            

 

       Ɋ   ï   ɢɟɧɜɞɠ  ůɡɜŰɐɟɖůɖɠ  (  h  ). 

       H   ï   ɤɟɞɛɑůɗɘɞ  ˊɚɖɟɩɛŬŰɞɠ  (  ú / h  ). 

       ɇ    ï  ɢɟɧɜɞɠ  ŮɟɔŬůɑŬɠ  (  Ŭˊɧ  ɛɘŬ  ůɡɜŰɐɟɖůɖɠ  ůŰɖɜ  Ɏɚɚɖ  )  ( h ). 

 

4.  ï  ȼ  ŭŬˊɎɜɖ  ɔɘŬ  ŬůűɎɚɘůɖ. 

             ȾŬůű. =  [  ( Pə  +  PŰɞˊ  ) Ț S ə  +  Pe Ț S mp  ]  Ā  (  V / U  )  [   ]                   

ɧˊɞɡ  : 

 

         Pə     ï  Űɘɛɐ  ɛɞɜɎŭŬɠ  əɘɜɖŰɐɟɤɜ  diesel  (  ú / HP  ). 

         S ə       ï  ɘůɢɨɠ  əɘɜɖŰɐɟŬ  diesel  (  HP  ).  

         Pe     ï  Űɘɛɐ  ɛɞɜɎŭŬɠ  ŮɜŬɚɚŬəŰɐɟɤɜ  (  ú / KW  ). 

         V      ï  ŮŰɐůɘŬ  ůɡɛɛŮŰɞɢɐ  ůŰɖɜ  ůɡɜŭɟɞɛɐ  ŬůűɎɚɘůɖɠ. 

         PŰɞ.́ ï  Űɘɛɐ  ɛɞɜɎŭŬɠ  ŰɞˊɞɗɏŰɖůɖɠ  əɘɜɖŰɐɟɤɜ  diesel  (  ú / HP  ). 

         Smp    ï  ɘůɢɨɠ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ. 

 

      ɆɞɓŬɟɧ  ˊɞůɞůŰɧ  ůɡɛɛŮŰɞɢɐɠ  ůŰɘɠ  ŭŬˊɎɜŮɠ  ˊŬɟŬɔɤɔɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  

ɏɢɞɡɜ  : 

 

5.      ȹŬˊɎɜŮɠ  ɢɟŮɞɚɨůɘŮɠ. 

      ȷɡŰɏɠ  Űɘɠ  ŭŬˊɎɜŮɠ  ɡˊɞɚɞɔɑɕɞɡɛŮ  ɧˊɤɠ  əŬɘ  Űɘɠ  ŭŬˊɎɜŮɠ  ŬůűɎɚɘůɖɠ. 

                   Ⱦ ɢɟ  =  [  (  Ʌə  +  ɅŰɞˊ.  ) Ț Sə  +  PŮ Ț Smp  ]      (   )                        ɧˊɞɡ  : 

         f     ï    ŮŰɐůɘŬ  ŭɧůɖ  ŬɜŰɑŰɘɛɞɡ  ɢɟŮɞɚɡůɑɞɡ. 
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      ɀŮŰɎ  Űɖɜ  Ɏɗɟɞɘůɖ  ɧɚɤɜ  Űɤɜ  Ɏɜɤ  ŭŬˊŬɜɩɜ,  ɖ  ŭŬˊɎɜɖ  ˊŬɟŬɔɤɔɐɠ  ɖɚŮəŰɟɘəɐɠ 

      ŮɜɏɟɔŮɘŬɠ  ůŰɞ  ˊɚɞɑɞ  ŮɑɜŬɘ  : 

 

                   Ⱦ  =  K F  +  K ɚɘˊ +  K ůɡɜŰ+  Ⱦ ɚɘ+́  Ⱦ Ŭůű+  K ɢɟ  (  ú / KWh  ).  

 

         ɀŮ  ɓɎůɖ  Űɖɠ  ŬɜɤŰɏɟɤ  ůɢɏůɖɠ  ɏɢɞɡɜ  ɡˊɞɚɞɔɘůɗŮɑ  ɞɘ  ŭŬˊɎɜŮɠ  ˊŬɟŬɔɤɔɐɠ  

ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ůŰɞ  ȹ / ɂ   <<  ȷȹɅȽȷɇȽȾȼ  >>  Űɖɠ  ɜŬɡŰɘəɐɠ  ŮŰŬɘɟɑŬɠ                               

ç  ȺȿȿȼɁȽȾȷ  ȹȺɂȷɀȺɁɃɄȿɃȽȷ  è  ȷ.Ⱥ.  ůŮ  űɞɟŰɑɞ  ŮɜŬɚɚŬəŰɐɟɤɜ  100 %, 75 %, 

50 %   əŬɘ  ɔɘŬ  ɢɟɞɜɘəɐ  Ŭɝɘɞˊɞɑɖůɖ  ŮɜŬɚɚŬəŰɐɟɤɜ  ůŰɞ  50 %,  60 %,  70 %,  80 %  əŬɘ  

90 %.   

ȼ  ɢŬɛɖɚɧŰŮɟɖ  ŭŬˊɎɜɖ  ˊŬɟŬɔɤɔɐɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ŮɑɜŬɘ  ůŰɞ  100 %  Űɞɡ  

űɞɟŰɩɛŬŰɞɠ   əŬɘ  90 %  Űɖɠ  Ŭɝɘɞˊɞɑɖůɖɠ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ,  Ůɜɩ  ɖ  ɛŮɔŬɚɨŰŮɟɖ  

ŭŬˊɎɜɖ  ŮɑɜŬɘ  ůŰɞ  50 %  Űɞɡ  űɞɟŰɑɞɡ  əŬɘ  50 %  Ŭɝɘɞˊɞɑɖůɖɠ.        
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                   ɆɢɐɛŬ 1.3 ɆɢŮŰɘəɐ ŭŬˊɎɜɖ ɛɞɜɎŭŬɠ ˊŬɟŬɔɤɔɐɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

ŮɝŬɟŰɖɛɎŰɤɜ Ŭˊɧ ŭɘɎűɞɟŮɠ ɓŬɗɛɑŭŮɠ Ŭɝɘɞˊɞɑɖůɖɠ ŮɜŬɚɚŬəŰɐɟɤɜ Űɞɡ ȹ / ɂ ȷȹɅȽȷɇȽȾȼ 

ɉɟɧɜɞɠ Ŭɝɘɞˊɞɑɖůɖɠ  

1 ï 90% 2 ï 80% 3 ï 70% 4 ï 60% 5 ï 50%                                                                                                                                         
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1.3         Ɇɨɔɢɟɞɜɞɘ  ȺɜŬɚɚŬəŰɐɟŮɠ  ɁŬɡŰɘəɞɨ  ɇɨˊɞɡ 
         

         ɀŮ  Űɖɜ  ɢɟɖůɘɛɞˊɞɑɖůɖ  ůŰŬ  ˊɚɞɑŬ  ɔɘŬ  Űɖɜ  Ůəəɑɜɖůɖ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  

ˊɞɚɨůŰɟɞűɤɜ  əɘɜɖŰɐɟɤɜ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ  Űɤɜ  1500  ɐ  1800  ů / ɚ  əŬɘ  ůŰŬŰɘəɩɜ  

ůɡůŰɖɛɎŰɤɜ  ɟɨɗɛɘůɖɠ  ŰɎůɖɠ,  ŰɞˊɞɗŮŰɞɨɜŰŬɘ  ɞɟɘůɛɏɜŮɠ  ŬˊŬɘŰɐůŮɘɠ  ɤɠ  ˊɟɞɠ  Űɘɠ  

əŬŰŬůəŮɡŬůŰɘəɏɠ  əŬɘ  űɡůɘəɏɠ  ˊŬɟŬɛɏŰɟɞɡɠ.  ɆŰɘɠ  ŬˊŬɘŰɐůŮɘɠ  ŬɡŰɏɠ  ɛˊɞɟɞɨɛŮ  ɜŬ  

ɢɟŮɩůɞɡɛŮ  Űɘɠ  Ůɝɐɠ  : 

       1.   ï  ȺˊɘŰɟŮˊŰɏɠ  ŬɡɝɐůŮɘɠ  Űɖɠ  ɗŮɟɛɞəɟŬůɑŬɠ  ůŮ  ŭɘɎűɞɟŬ  ɛɏɟɖ  Űɞɡ  

ŮɜŬɚɚŬəŰɐɟŬ, əɡɟɑɤɠ  ůŰɖɠ  ́ ŮɟɘŮɚɑɝŮɘɠ  əŬɘ  ůŰɞɡɠ  ŭŬəŰɡɚɑɞɡɠ.  ȼ  ŬˊŬɑŰɖůɖ  ŬɡŰɐ  

ŮɑɜŬɘ  ůɡɜŭŮŭŮɛɏɜɖ   ɛŮ  Űɞ  Ůɑŭɞɠ  Űɖɠ  ɢɟɖůɘɛɞˊɞɘɖɛɏɜɖɠ  ɛɧɜɤůɖɠ  əŬɘ  Űɖɠ  ŭŮɢɧɛŮɜɖɠ  

ɗŮɟɛɞəɟŬůɑŬɠ   Űɞɡ   ɣɡəŰɘəɞɨ  ˊŬɟɎɔɞɜŰŬ. 

 

       2.   ï  ȷˊŬɑŰɖůɖ  ˊɞɡ  ŬűɞɟɎ  Űɖɜ  ŮˊɘŰɟŮˊŰɐ  ɡˊŮɟűɧɟŰɤůɖ  əŬɘ  ɢɟɧɜɞ  ŭɘɎɟəŮɘŬɠ  

ŬɡŰɐɠ. ȼ  ́ ɚɏɞɜ  Űɡˊɘəɐ,  ɎɚɚŬ  əŬɘ  ɚɞɔɘəɐ  ŬˊŬɑŰɖůɖ  ɡˊŮɟűɧɟŰɤůɖɠ  ŮɑɜŬɘ  125 %  Űɞɡ   

ɞɜɞɛŬůŰɘəɞɨ  űɞɟŰɑɞɡ  ůŮ  ɢɟɧɜɞ  2  ɤɟɩɜ  əŬɘ  150 %  ůŮ  ɢɟɧɜɞ  1  ɚŮˊŰɞɨ.  ȼ  ŭɞəɘɛɐ  

ɡˊŮɟűɧɟŰɤůɖɠ  ˊɟɏˊŮɘ  ɜŬ  ɔɑɜŮŰŬɘ  ɧŰŬɜ  ɞ  əɘɜɖŰɐɟŬɠ  diesel  ɛŮ  ůɡɜŮɢɏɠ ɞɜɞɛŬůŰɘəɧ  

űɞɟŰɑɞ  ŬˊɞəŰɐůŮɘ  Űɘɠ  ŮˊɘŰɟŮˊŰɏɠ  ɞɟɘŬəɏɠ  ɗŮɟɛɞəɟŬůɑŮɠ. 

       

       3.   ï  ȷˊŬɑŰɖůɖ  ˊɞɡ  ŬűɞɟɎ  Űɖ  ŭɘŬŭɟɞɛɐ  Űɖɠ  ŮɝɤŰŮɟɘəɐɠ  ɢŬɟŬəŰɖɟɘůŰɘəɐɠ   Ŭˊɧ  

Űɖɜ  ɞˊɞɑŬ  ŮɘůɎɔŮŰŬɘ  ɖ  ŮˊɘŰɟŮˊŰɐ  ɛŮŰŬɓɞɚɐ  Űɖɠ  ŰɎůɖɠ  ɖ  ɞˊɞɑŬ,  ůɡɛűɤɜɎ  ɛŮ  Űɘɠ   

ůɡůŰɎůŮɘɠ  Űɤɜ  ˊŮɟɘůůɧŰŮɟɤɜ  ɞɟɔŬɜɘůɛɩɜ  əŬŰɎŰŬɝɖɠ,  ŭŮɜ  ˊɟɏˊŮɘ  ɜŬ  

ɡˊŮɟɓŬɑɜŮɘ  Űɞ  Ñ  2,5 %  Űɖɠ  ɞɜɞɛŬůŰɘəɐɠ  ŰɎůɖɠ.  ȼ  ŬˊŬɑŰɖůɖ  ŬɡŰɐ  ŬűɞɟɎ   

ɞɚɧəɚɖɟɞ  Űɞ  ůɨůŰɖɛŬ,  ŭɖɚŬŭɐ,  Űɞɜ  əɘɜɖŰɐɟŬ  ŮůɤŰŮɟɘəɐɠ  əŬɨůɖɠ,  Űɞɡ   

ŮɜŬɚɚŬəŰɐɟŬ  əŬɘ  Űɞɜ  ɟɡɗɛɘůŰɐ  ŰɎůɖɠ  Űɞɡ  ŮɜŬɚɚŬəŰɐɟŬ. 

 

       4.   ï  ȾŬŰŬůəŮɡŬůŰɘəɏɠ  ŬˊŬɘŰɐůŮɘɠ  ˊɞɡ  Ŭűɞɟɞɨɜ  Űɞɜ  əɘɜɖŰɐɟŬ  ŮůɤŰŮɟɘəɐɠ  

əŬɨůɖɠ, Űɞɡ  ŮɜŬɚɚŬəŰɐɟŬ  əŬɘ  Űɞ  ůɨůŰɖɛŬ  ɕŮɨɝɖɠ  ŬɡŰɩɜ.         
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 ȾŮűɎɚŬɘɞ  2 .ɆɡɜŭɡŬůɛɧɠ  ȹɘəŰɨɤɜ  əŬɘ  ȹɘŬɜɞɛɐ  

ȼɚŮəŰɟɘəɐɠ  ȺɜɏɟɔŮɘŬɠ . 

 2.1  ɆɡɜŭɡŬůɛɧɠ  ȹɘəŰɨɤɜ. 

           2.1.1    ɆɡɜŭɡŬůɛɧɠ  ȹɘəŰɨɤɜ  ɉŬɛɖɚɐɠ  ɇɎůɖɠ. 
 

          ɆŰɘɠ  ůɡůŰɎůŮɘɠ  ŬɟəŮŰɩɜ  ɓŬůɘəɩɜ  ɞɟɔŬɜɘůɛɩɜ  əŬŰɎŰŬɝɖɠ  ˊɚɞɑɤɜ,  

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ  əŬɘ  Űɞɡ  Ⱥɚɚɖɜɘəɞɨ  ɁɖɞɔɜɩɛɞɜŬ  ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ  ɞɘ  əɎŰɤɗɘ  

ůɡɜŭɡŬůɛɞɑ  ŭɘəŰɨɤɜ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ  : 

       Ŭ).  ŭɨɞ  Ŭɔɤɔɩɜ  ůɡɜŮɢɞɨɠ  ɟŮɨɛŬŰɞɠ  ɐ  ɛɞɜɞűŬůɘəɞɨ  Ⱥ.Ʌ. 

       ɓ).  Űɟɘɩɜ  Ŭɔɤɔɩɜ  ŰɟɘűŬůɘəɞɨ  Ⱥ.Ʌ.  ɛŮ  ɛɞɜɤɛɏɜɞ  Űɞɜ  ɞɡŭɏŰŮɟɞ  əɧɛɓɞ. 

       ɔ).   Űɟɘɩɜ  Ŭɔɤɔɩɜ  Ɇ.Ʌ.  ɛŮ  ɔŮɘɤɛɏɜɞ  Űɞɜ  Ŭɔɤɔɧ  ŮˊɘůŰɟɞűɐɠ. 

       ŭ).   ŰŮůůɎɟɤɜ  Ŭɔɤɔɩɜ  ŰɟɘűŬůɘəɞɨ  Ⱥ.Ʌ.  ɛŮ  ɔŮɘɤɛɏɜɞ  Űɞɜ  ɞɡŭɏŰŮɟɞ  əɧɛɓɞ. 

ɀŮɟɘəɞɑ  ɞɟɔŬɜɘůɛɞɑ  əŬŰɎŰŬɝɖɠ  ˊɚɞɑɤɜ  ŮˊɘŰɟɏˊɞɡɜ  Űɞ  ůɡɜŭɡŬůɛɧ  Ůɜɧɠ  Ŭɔɤɔɞɨ  ůŰɞ  

ůɡɜŮɢɏɠ  əŬɘ  ɛɞɜɞűŬůɘəɧ  ŮɜŬɚɚŬůůɧɛŮɜɞ  ɟŮɨɛŬ  ɛŮ  ɢɟɖůɘɛɞˊɞɑɖůɖ  Űɞɡ  ůəɎűɞɡɠ  ɤɠ  

Ŭɔɤɔɧ  ŮˊɘůŰɟɞűɐɠ  (  ɛɧɜɞ  ɔɘŬ  ŰɎůŮɘɠ  ɏɤɠ  30 V  ). 

ɋɠ  Ůˊɑ  Űɞ  ˊɚŮɑůŰɞɜ  ɞ  ŮɝɖɚŮəŰɟɘůɛɧɠ  Űɤɜ  ˊɚɞɑɤɜ  ɔɑɜŮŰŬɘ  ɛŮ  ŮɜŬɚɚŬůůɧɛŮɜɞ  ɟŮɨɛŬ, 

əŬŰɎ  ůɡɜɏˊŮɘŬ  ˊɟɏˊŮɘ  ɜŬ  ɔɑɜŮɘ  ɡˊŮɜɗɨɛɘůɖ  Űɤɜ  ůŰɞɘɢŮɘɤŭɩɜ  ɔɜɤɟɘůɛɎŰɤɜ  

ŰɟɘűŬůɘəɩɜ  ŭɘəŰɨɤɜ  ï  ɛŮ ɛɞɜɤɛɏɜɞ  ŭɑəŰɡɞ,  ŭɖɚŬŭɐ  ɛŮ ɛɞɜɤɛɏɜɞ  Űɞɜ  ɞɡŭɏŰŮɟɞ  

əɧɛɓɞ  əŬɘ  Űɤɜ ŰɟɘűŬůɘəɩɜ  ɔŮɘɤɛɏɜɤɜ  ŭɘəŰɨɤɜ,  ŭɖɚŬŭɐ  ɛŮ  ɔŮɘɤɛɏɜɞ  Űɞɜ  ɞɡŭɏŰŮɟɞ  

əɧɛɓɞ. 

          ɆŰɞ  ɛŮ ɛɞɜɤɛɏɜɞ  ŰɟɘűŬůɘəɧ  ŭɑəŰɡɞ,  ɧˊɞɡ  ɖ  ˊɟɞɓɞɚɐ  Űɖɠ  ɢɤɟɖŰɘəɧŰɖŰŬɠ   ůŮ  

ůɢɏůɖ  ɛŮ  Űɞ  ůəɎűɞɠ  ŮɑɜŬɘ  ŮɚɎɢɘůŰɖ  ɖ  ŰŬ  ɢɤɟɖŰɘəɎ  ɟŮɨɛŬŰŬ  ůŮ  ůɢɏůɖ  ɛŮ  Űɞ  

ůəɎűɞɠ  ŮɑɜŬɘ  ŬɜŰɘůŰŬɗɛɘůɛɏɜŬ,  ɞ  əɑɜŭɡɜɞɠ  ɖɚŮəŰɟɞˊɚɖɝɑŬɠ  ŮɑɜŬɘ  ɛɘəɟɧŰŮɟɞɠ  Ŭˊɧ  Űɞ  

ŰɟɘűŬůɘəɧ  ɔŮɘɤɛɏɜɞ  ŭɑəŰɡɞ.  Ⱥˊɑůɖɠ,  Ŭˊɧ  ˊɚŮɡɟɎɠ  əɘɜŭɨɜɞɡ  ˊɡɟəŬɔɘɎɠ,  Űɞ  ɛŮ 

ɛɞɜɤɛɏɜɞ  ŭɑəŰɡɞ  ŮɑɜŬɘ  ŬůűŬɚɏůŰŮɟɞ  Űɞɡ  ɔŮɘɤɛɏɜɞɡ  ŭɘəŰɨɞɡ əŬɘ  ŬɡŰɧ  ɚɧɔɤ  

ůɖɛŬɜŰɘəɩɜ  ɟŮɡɛɎŰɤɜ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ůŰɞ  ůəɎűɞɠ.  ȷɡŰɧ  ŮɑɜŬɘ  ɖ  əɡɟɑŬ  ŬɘŰɑŬ  

ˊɞɡ  ůŰŬ  ŭŮɝŬɛŮɜɧˊɚɞɘŬ  ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ  Űɞ  ɛŮ ɛɞɜɤɛɏɜɞ  ŭɑəŰɡɞ. 

Ƀ  ůɨɔɢɟɞɜɞɠ  Ůɝɞˊɚɘůɛɧɠ  ŮɜŰɧˊɘůɖɠ  ɓɟŬɢɡəɡəɚɤɛɎŰɤɜ  ɛŮ  Űɞ  ůəɎűɞɠ  ůŰŬ  ɛŮ 

ɛɞɜɤɛɏɜŬ  ŭɑəŰɡŬ  ŮɑɜŬɘ  ˊŮɟɑˊɚɞəɞɠ  əŬɘ  ŭŮɜ  ŮɜŰɞˊɑɕŮŰŬɘ  ůɡɔəŮəɟɘɛɏɜŬ  Űɞ  ɛɏɟɞɠ  

ɓɚɎɓɖɠ  Űɞɡ  ŭɘəŰɨɞɡ,  ůɡɜŮˊɩɠ  ɡˊɎɟɢŮɘ  əŬɗɡůŰɏɟɖůɖ  ŬˊɞəŬŰɎůŰŬůɖɠ  Űɖɠ  ɓɚɎɓɖɠ.  

ȺɛűŬɜɑɕŮŰŬɘ  ɚɞɘˊɧɜ,  ɛŬəɟɞɢɟɧɜɘŬ  ŬɓŬɟɑŬ  ŮɟɔŬůɑŬɠ  Űɞɡ  ůɡůŰɐɛŬŰɞɠ  ɛŮ  Űɖ  ɔŮɑɤůɖ 

(ůəɎűɞɠ )  əŬɘ  ŬɡŰɧ  ŬɜɞɑɔŮɘ  ɞɝɨŰŮɟŮɠ  ůɡɜɗɐəŮɠ  ůŰɖɜ  ŰɎůɖ  Űɤɜ  ŬɡŰɧɛŬŰɤɜ  

ŭɘŬəɞˊŰɩɜ,  ˊɞɡ  ŮəŮɑɜɖ  Űɖ  ůŰɘɔɛɐ  Ŭˊɞůɡɜŭɏɞɡɜ  ŰŬ  ɟŮɨɛŬŰŬ  ŮɟɔŬůɑŬɠ  ɐ  

ɓɟŬɢɡəɡəɚɩůŮɤɠ. ɇŬ  ɔŮɘɤɛɏɜŬ  ŭɑəŰɡŬ  ŭŮɜ  ɏɢɞɡɜ  ŬɡŰɎ  ŰŬ  ɛŮɘɞɜŮəŰɐɛŬŰŬ.  
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ɆŰŬ  ɛŮɛɞɜɤɛɏɜŬ  ŭɑəŰɡŬ  ŰŬ  ɛɖ  ŰŬɡŰɧɢɟɞɜŬ  ɟŮɨɛŬŰŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ,  ŭɖɚŬŭɐ  

ŬɡŰɎ  ˊɞɡ  ɝŮəɘɜɞɨɜ  Ŭˊɧ  ŭɘűŬůɘəɧ  ɓɟŬɢɡəɨəɚɤɛŬ  əŬɘ  ɛŮ  Űɞ  ˊɏɟŬůɛŬ  əɎˊɞɘɞɡ  

ɢɟɧɜɞɡ  ( ˊ.ɢ.  ɛŮɟɘəɩɜ  ŮəŬŰɞɛɛɡɟɘɞůŰɩɜ  Űɞɡ  ŭŮɡŰŮɟɞɚɏˊŰɞɡ )  ŮˊɏɟɢŮŰŬɘ  Űɞ  

ŰɟɘűŬůɘəɧ  ɓɟŬɢɡəɨəɚɤɛŬ,  ɛˊɞɟɞɨɜ  ɜŬ  ŮɑɜŬɘ  ɛŮɔŬɚɨŰŮɟŬ  Ŭˊɧ  ŰŬɡŰɧɢɟɞɜŬ  ɟŮɨɛŬŰŬ.  

ɇɞ  ɔŮɘɤɛɏɜɞ  ŭɑəŰɡɞ  Űɖɜ  ɘŭɘɧŰɖŰŬ  ŬɡŰɐ  ŭŮɜ  Űɖɜ  əŬŰŬɚɞɔɐ.   

          ɃɜɞɛŬůŰɘəɐ  ŰɎůɖ. 

          Ƀɘ  Űɘɛɏɠ  Űɤɜ  ɛɏɔɘůŰɤɜ  ɞɜɞɛŬůŰɘəɩɜ  ŰɎůŮɤɜ,  ůɨɛűɤɜŬ  ɛŮ  Űɘɠ  ůɡůŰɎůŮɘɠ  Űɤɜ  

ɞɟɔŬɜɘůɛɩɜ  əŬŰɎŰŬɝɖɠ  ˊɚɞɑɤɜ,  ˊɞɘəɑɚɚɞɡɜ  əŬɘ  ŮɝŬɟŰɩɜŰŬɘ  Ŭˊɧ  Űɞ  Ůɑŭɞɠ  Űɖɠ  

ɖɚŮəŰɟɘəɐɠ  ůɡůəŮɡɐɠ  əŬɘ  Űɞɜ  Űɟɧˊɞ  ɢɟɖůɘɛɞˊɞɑɖůɖɠ  Űɖɠ  ŮɔəŬŰɎůŰŬůɖɠ.   

Ƀɘ  ˊŮɟɘůůɧŰŮɟɞɘ  ɁɖɞɔɜɩɛɞɜŮɠ  ŮˊɘŰɟɏˊɞɡɜ  Űɖ  ɢɟɖůɘɛɞˊɞɑɖůɖ  ŰɎůɖɠ  ɏɤɠ  əŬɘ  500 V  

ůɡɜŮɢɞɨɠ  əŬɘ  ŮɜŬɚɚŬůůɧɛŮɜɞɡ  ɟŮɨɛŬŰɞɠ  ůŮ  əɘɜɖŰɐɟŮɠ  ɗɏɟɛŬɜůɖɠ  əŬɘ  ůɡůəŮɡɏɠ  

ɛŬɔŮɘɟɑɤɜ  Ɏɜɤ  Űɤɜ  5 KW  ɛɞɜɑɛɤɠ  ŮɔəŬŰŬůŰɖɛɏɜɤɜ  əŬɘ  ɛɞɜɑɛɤɠ  ůɡɜŭŮŭŮɛɏɜɤɜ  ɛŮ  

Űɖɜ  ɖɚŮəŰɟɘəɐ  ŮɔəŬŰɎůŰŬůɖ. 

ɆŰɖɜ  ˊŮɟɑˊŰɤůɖ  ˊɖɔɩɜ  űɤŰɘůɛɞɨ  ˊɟɞůɤˊɘəɩɜ  ůɡůəŮɡɩɜ  ɗɏɟɛŬɜůɖɠ  əŬɘ  

ɟŮɡɛŬŰɞŭɞŰɩɜ  ɞɘ  ɞɟɔŬɜɘůɛɞɑ  əŬŰɎŰŬɝɖɠ  ˊɚɞɑɤɜ  ŮˊɘŰɟɏˊɞɡɜ  ŰɎůɖ  ɏɤɠ  əŬɘ  250 V  

ůɡɜŮɢɞɨɠ  ɐ  ŮɜŬɚɚŬůůɞɛɏɜɞɡ  ɟŮɨɛŬŰɞɠ.  ȺəŮɑ  ˊɞɡ  ɡˊɎɟɢŮɘ  ɛŮɔɎɚɞɠ  əɑɜŭɡɜɞɠ  

ɖɚŮəŰɟɞˊɚɖɝɑŬɠ,  ɧˊɤɠ  ůŰɖɜ  ˊŮɟɑˊŰɤůɖ  Űɤɜ  űɞɟɖŰɩɜ  ůɡůəŮɡɩɜ  əŬɘ  űɞɟɖŰɞɨ  

űɤŰɘůɛɞɨ,  ɞɘ  ɞɟɔŬɜɘůɛɞɑ  əŬŰɎŰŬɝɖɠ  ˊɚɞɑɤɜ  ůɡɜɘůŰɞɨɜ  Űɖ  ɢɟɖůɘɛɞˊɞɑɖůɖ  

ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ  ɛŮ  ŰɎůɖ  Ůɝɧŭɞɡ  ɏɤɠ  42 V  ɔɘŬ  Űɞ  ŮɜŬɚɚŬůůɧɛŮɜɞ  ɟŮɨɛŬ  əŬɘ  

ůɡůůɤɟŮɡŰɩɜ  12  ɐ  24 V  ɔɘŬ  Űɞ  ůɡɜŮɢɏɠ  ɟŮɨɛŬ. 

 

           2.1.2       ɆɡɜŭɡŬůɛɧɠ  ȹɘəŰɨɤɜ  Ɉɣɖɚɐɠ  ɇɎůɖɠ. 
 

         ȼ  ŬɜɎɔəɖ  ŮɔəŬŰɎůŰŬůɖɠ  ůŰŬ  ˊɚɞɑŬ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  ɛŮɔɎɚɖɠ  ɘůɢɨɞɠ  

ŭɖɛɘɞɡɟɔŮɑŰŬɘ  Ŭˊɧ  Űɞɡɠ  Ŭəɧɚɞɡɗɞɠ  ɚɧɔɞɡɠ  : 

         1. ï  ȯɜɞŭɞɠ  ɓŬɗɛɞɨ  ŮɝɖɚŮəŰɟɘůɛɞɨ  Űɤɜ  ˊɚɞɑɤɜ  ɛŮ  ɛɘəɟɐ  ŭɡɜŬŰɧŰɖŰŬ  űɧɟŰɞɡ 

ȾŬɡůɑɛɞɡ  əɡɟɑŬɠ  ɛɖɢŬɜɐɠ  ( ˊ.ɢ.  ůŰŬ  ŬɚɘŮɡŰɘəɎ  ˊɚɞɑŬ ),  ɧˊɞɡ  Űɞ  ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ  

əŬŰŬɜɎɚɤůɖɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ŮɑɜŬɘ  ɔɘŬ  Űɖɜ  ŮˊŮɝŮɟɔŬůɑŬ  Űɞɡ ŬɚɘŮɨɛŬŰɞɠ. 

         2. ï  ȾŬŰŬůəŮɡɐ  ˊɚɞɑɤɜ  ɛŮ  ɖɚŮəŰɟɘəɐ  əɡɟɑŬ  əɑɜɖůɖ  ( ɖɚŮəŰɟɞˊɟɧɤůɖ ). 

         3. ï  ȾŬŰŬůəŮɡɐ  ˊɚɞɑɤɜ  ɛŮ  ůɡɛɓŬŰɘəɐ  əɡɟɑŬ  əɑɜɖůɖ,  ŬɚɚɎ  ɛŮ  ɛɖɢŬɜɘůɛɞɨɠ 

ɛŮɔŬɚɨŰŮɟɖɠ  ɘůɢɨɞɠ,  ɧˊɤɠ  ɞɘ  ɛɖɢŬɜɘůɛɞɑ  əŬŰŬůŰɟɩɛŬŰɞɠ  əŬɘ  ɞɘ  ɓɞɖɗɖŰɘəɞɑ 

ɛɖɢŬɜɘůɛɞɑ  ɛɖɢŬɜɞůŰŬůɑɞɡ. 

         4. ï  ȷɜŰɘəŬŰɎůŰŬůɖ  ɛɖɢŬɜɘəɐɠ  əɑɜɖůɖɠ  ŬɜŰɚɘɩɜ  űɞɟŰɑɞɡ  ɛŮ  ɖɚŮəŰɟɘəɐ  əɑɜɖůɖ  

ůŰŬ ŭŮɝŬɛŮɜɧˊɚɞɘŬ. 
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         5. ï  ȾŬŰŬůəŮɡɐ  ɛŮɔɎɚɤɜ  Ⱥ / ũ  ï  Ƀ / ũ  ˊɚɞɑɤɜ.       

         6. ï  ȾŬŰŬůəŮɡɐ  Ůɘŭɘəɩɜ  ˊɚɞɑɤɜ,  ɧˊɤɠ  ŬɡŰɎ  ˊɞɡ  ŰɟɞűɞŭɞŰɞɨɜ  ɛŮ  ɖɚŮəŰɟɘəɐ 

ŮɜɏɟɔŮɘŬ  ůɡůəŮɡɏɠ  ɝɖɟɎɠ  ɛŮɔɎɚɖɠ  ɘůɢɨɞɠ  ˊɚɤŰɏɠ  ŮɝɏŭɟŮɠ  ə.Ű.ɚ.  

 ȼ  ŬɜɎɔəɖ  ŮɘůŬɔɤɔɐɠ  ůŰŬ  ˊɚɞɑŬ  ɡɣɖɚɐɠ  ŰɎůɖɠ   ˊ.ɢ.  3 KV  ɐ  6 KV  ŬɜŰɑ  Űɤɜ  

ŰɎůŮɤɜ 400 V  ɐ  450 V   ŬˊɞɟɟɏŮɘ  Ŭəɧɛɖ  Ŭˊɧ  ŭɘɎűɞɟŮɠ  ɞɘəɞɜɞɛɘəɏɠ  ŭɘŬˊɘůŰɩůŮɘɠ  

ůɡɜŭŮɛɏɜŮɠ ɛŮ  Űɖ  ŭɘŬɜɞɛɐ  əŬɘ  Űɖɜ  Ŭɝɘɞˊɞɑɖůɖ  Űɖɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ.   

Ƀɘ  ŭɘŬˊɘůŰɩůŮɘɠ  ŬɡŰɏɠ  ŮɑɜŬɘ  : 

         1. ï  Ƀɘ  ŮɜŬɚɚŬəŰɐɟŮɠ  əŬɘ  ɞɘ  əɘɜɖŰɐɟŮɠ  ɛŮɔɎɚɖɠ  ɘůɢɨɞɠ  ůŮ  ŰɎůɖ  3 KV  ɐ  6 

KV ɏɢɞɡɜ  ɛɘəɟɧŰŮɟɞ  əɧůŰɞɠ  əŬŰŬůəŮɡɐɠ  Ŭˊɧ  ŬɡŰɞɨɠ  ůŮ  ŰɎůɖ  400  ɐ  450 V. 

         2. ï  ɆŰɞɡɠ  ɖɚŮəŰɟɘəɞɨɠ  ůŰŬɗɛɞɨɠ  ɛŮɔɎɚɖɠ  ɘůɢɨɞɠ  Ŭ́ɟɞɡůɘɎɕɞɜŰŬɘ  ɛŮɔɎɚŬ  

ɟŮɨɛŬŰŬ ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ,  Űɤɜ  ɞˊɞɑɤɜ  ɞɘ  ɛɖɢŬɜɘůɛɞɑ  ˊɟɞůŰŬůɑŬɠ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ 

Ŭˊɧ  Ɏɞ́ɣɖ  ɘəŬɜɧŰɖŰŬɠ  ŬŭɡɜŬŰɞɨɜ  ɜŬ  ŬɜŰɘɛŮŰɤˊɑůɞɡɜ  ŰŬ  ˊɟɞɓɚɐɛŬŰŬ  ŬɡŰɎ. 

         3. ï  ɇŬ  ɛŮɔɎɚŬ  ɟŮɨɛŬŰŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ůŰɖ  ɢŬɛɖɚɐ  ŰɎůɖ  ˊɟɞɝŮɜɞɨɜ   

                  ɛŮɔŬɚɨŰŮɟɖ  ŭŬˊɎɜɖ  əŬŰŬůəŮɡɐɠ  əɡɟɑɤɜ  ˊɘɜɎəɤɜ  ŭɘŬɜɞɛɐɠ,  ɚɧɔɤ  ɧɔəɞɡ   

                  əŬɘ  ɓɎɟɞɡɠ  Űɤɜ  ůɡůəŮɡɩɜ  ˊɟɞůŰŬůɑŬɠ  əŬɘ  Űɖɜ  ŬɜɎɔəɖ  ŮɝŬůűɎɚɘůɖɠ   

                  ŬɜŰɘůŰɎůŮɤɜ  ůŰɘɠ  ŭɡɜŬɛɘəɏɠ  əŬɘ  ɗŮɟɛɘəɏɠ  ŮɜɏɟɔŮɘŮɠ  Űɞɡ  ɟŮɨɛŬŰɞɠ. 

         4. ï  ȼ  ŭŬˊɎɜɖ  əŬŰŬůəŮɡɐɠ  Űɤɜ  əŬɚɤŭɑɤɜ  ɡɣɖɚɐɠ  ŰɎůɖɠ  ŮɑɜŬɘ  ɢŬɛɖɚɧŰŮɟɖ  

Ŭˊɧ ŮəŮɑɜɖ  Űɤɜ  əŬɚɤŭɑɤɜ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ  ɚɧɔɤ  Űɖɠ  Űɘɛɐɠ  Űɞɡ  ɢŬɚəɞɨ,  ɖ  ŭŮ 

ŭɘŬűɞɟɎ  ŭŬˊɎɜɖɠ  ɚɧɔɤ  ɛɧɜɤůɖɠ  ŮɑɜŬɘ  ɛɖŭŬɛɘɜɐ,  ŮɝɎɚɚɞɡ  Űɞ  ˊɎɢɞɠ  Űɞɡ ɛɞɜɤŰɘəɞɨ  

ůŰɟɩɛŬŰɞɠ  Űɤɜ  əŬɚɤŭɑɤɜ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ  əŬɘ  Űɤɜ  əŬɚɤŭɑɤɜ ůŮ  ŰɎůɖ  3 KV ɐ  6 KV  

ŮɑɜŬɘ  ˊŮɟɑˊɞɡ  ɑŭɘɞ. ɀŮɔɎɚɖ  ɘůɢɨɠ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  ɛˊɞɟɞɨɛŮ  ɜŬ  ŬˊɞəŰɐůɞɡɛŮ  

ɛŮ  ŭɨɞ  Űɟɧˊɞɡɠ.    Ƀ  ɏɜŬɠ  Űɟɧˊɞɠ  ɓŬůɑɕŮŰŬɘ  ůŰɖ  ɢɟɖůɘɛɞˊɞɑɖůɖ  ɛŮɔɎɚɞɡ  Ŭɟɘɗɛɞɨ  

ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɛɘəɟɐɠ  ɘůɢɨɞɠ  əŬɘ  ɞ  ŭŮɨŰŮɟɞɠ  Űɟɧˊɞɠ  ůŰɖ  ɢɟɖůɘɛɞˊɞɑɖůɖ  

ɛɘəɟɞɨ  Ŭɟɘɗɛɞɨ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɛŮɔɎɚɖɠ  ɘůɢɨɞɠ. 

Ƀ  ŰŮɚŮɡŰŬɑɞɠ  Űɟɧˊɞɠ  ŮɑɜŬɘ  ŬɟəŮŰɎ  ɞɘəɞɜɞɛɘəɧŰŮɟɞɠ  ŮɝŬɘŰɑŬɠ  Űɖɠ  ɛɘəɟɐɠ  ŭŬˊɎɜɖɠ  

Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  Űɖɠ  űɗɖɜɐɠ  ŮəɛŮŰɎɚɚŮɡůɖɠ  əŬɘ  Űɞɡ  ɛɘəɟɞɨ  ɢɩɟɞɡ  ˊɞɡ  

əŬŰŬɚŬɛɓɎɜɞɡɜ  ŰŬ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɎ  ŬɡŰɎ.  ɆɨɛűɤɜŬ  ɛŮ  ɔŮɟɛŬɜɘəɏɠ  əŬɘ  ɓɟŮŰŬɜɘəɏɠ 

ˊɖɔɏɠ,  ɖ  ŭŬˊɎɜɖ  Űɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  ɛŮ  ɘůɢɨ  Ɏɜɤ  Űɤɜ  1,5 MW  ůŮ  ŰɎůɖ  3,3 

KV ŮɑɜŬɘ  ɛɘəɟɧŰŮɟɖ  Ŭˊɧ  Űɖ  ŭŬˊɎɜɖ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ  Űɖɠ  ɑŭɘŬɠ  ɘůɢɨɞɠ  ůŮ  ŰɎůɖ  

400  ɐ 450 V.  ȺɝŬɘŰɑŬɠ  ŬɡŰɩɜ,  ůŰŬ  ˊɚɞɑŬ  ɛŮ  ɛŮɔɎɚɖ  ŮɔəŬŰŮůŰɖɛɏɜɖ  ɘůɢɨ,  ɗŬ  ɐŰŬɜ  

ˊŮɟɘůůɧŰŮɟɞ ŬˊɞŭŮəŰɞɑ  ɞɘ  ŮɜŬɚɚŬəŰɐɟŮɠ  ɛŮ  ɞɜɞɛŬůŰɘəɐ  ŰɎůɖ  3 KV  ɐ  ŬəɧɛŬ  6 KV. 

ȾŬŰɎ  Űɖ  ɔɜɩɛɖ  ɓɟŮŰŬɜɩɜ  ůɡɔɔɟŬűɏɤɜ  ɞɘ  ŰŮŰɟŬˊɞɚɘəɞɑ  ŮˊŬɔɤɔɘəɞɑ  əɘɜɖŰɐɟŮɠ  ɛŮ  

ɘůɢɨ  Ɏɜɤ  Űɤɜ  1500 HP  ůŮ  ŰɎůɖ  3,3  KV  ŮɑɜŬɘ  űɗɖɜɧŰŮɟɞɘ  Ŭˊɧ  ŬɡŰɞɨɠ  ůŮ  ŰɎůɖ  

440 V. 
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          Ƀɘ  ɖɚŮəŰɟɘəɞɑ  əɘɜɖŰɐɟŮɠ  ɛŮ  ɛŮɔŬɚɨŰŮɟɞ  Ŭɟɘɗɛɧ  ˊɧɚɤɜ  ŮɑɜŬɘ  űɗɖɜɧŰŮɟɞɘ  

Ŭəɧɛɖ  əŬɘ  ůŮ  ɛɘəɟɧŰŮɟŮɠ  ɘˊˊɞŭɡɜɎɛŮɘɠ.  ɆɨɛűɤɜŬ  ɧɛɤɠ  ɛŮ  ɔŮɟɛŬɜɞɨɠ  ůɡɔɔɟŬűŮɑɠ  

ɞɘ  ɖɚŮəŰɟɘəɞɑ  əɘɜɖŰɐɟŮɠ  ɛŮ  ɘůɢɨ  əɎŰɤ  Űɤɜ  250 KW,  ůŮ  ŰɎůɖ  6 KV  ɐ  10 KV,  ŮɑɜŬɘ  

ŭɨůəɞɚɖ  ɖ  əŬŰŬůəŮɡɐ  Űɞɡɠ,  ɚɧɔɞ  Űɖɠ  ˊɞɚɨ  ɛɘəɟɐɠ  ɛɖɢŬɜɘəɐɠ  ŬɜŰɞɢɐɠ  Űɤɜ  ɚŮˊŰɩɜ  

ůɡɟɛɎŰɤɜ  əŮɜŰɟɘəɩɜ  ůɡɜŭɏůŮɤɜ.  ɋɠ  ˊɟɞɠ  ŰŬ  ŬɜɩŰŮɟɞ,  ɜɞɛɑɕɤ,  ɗŬ  ůɡɛűɤɜɞɨůŬɜ  

ˊɞɚɚɞɑ  ɛɖɢŬɜɘəɞɑ  ɖɚŮəŰɟɞɚɧɔɞɘ. 

 ȼ  Ůˊɘɚɞɔɐ  Űɤɜ  ŭɘŬəɞˊŰɩɜ  ɔɘŬ  əŬŰŬůŰɎůŮɘɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ůŰŬ  ˊɚɞɑŬ,  ɔɑɜŮŰŬɘ  

ůɨɛűɤɜŬ  ɛŮ  Űɖɜ  ɞɜɞɛŬůŰɘəɐ  ɘəŬɜɧŰɖŰŬ  ɕŮɨɝɖɠ,  ůŰɞ  ɓɟŬɢɡəɨəɚɤɛŬ  Űɤɜ  ŭɘŬəɧˊŰɤɜ  

ŬɡŰɩɜ.  ȳˊɤɠ  ɗŬ  ŭɞɨɛŮ  əŬɘ  ˊɘɞ  əɎŰɤ,  ůŰɖɜ  ˊŮɟɘɔɟŬűɐ  Űɖɠ  ŭɘŬɜɞɛɐɠ  ɖɚŮəŰɟɘəɐɠ  

ŮɜɏɟɔŮɘŬɠ  ɔɘŬ  ˊɚɞɑŬ  ɛŮ  ́ ŮŰɟŮɚŬɘɞəɑɜɖůɖ  əŬɘ  ɛŮ  Ŭɟɘɗɛɧ  ŮɔəŬŰŮůŰɖɛɏɜɤɜ  

ŮɜŬɚɚŬəŰɐɟɤɜ       n  =  3,  ůŰɖɜ  ˊŮɟɑˊŰɤůɖ  Űɤɜ  ŬɡŰɞɛɎŰɤɜ  ŭɘŬəɞˊŰɩɜ  ˊɟɞůŰŬůɑŬɠ  

ŮɜŬɚɚŬəŰɐɟɤɜ  ɛŮ        ɘəŬɜɧŰɖŰŬ  ŬɜŰɞɢɐɠ  ůŰɞ  ɓɟŬɢɡəɨəɚɤɛŬ  100 Ⱦȷ,  ɖ  ɘůɢɨɠ  Űɞɡ  

ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  ŮɟɔŬɕɞɛŮɜɖɠ   ůŮ  əɞɘɜɏɠ  ɛɖ  ŭɘŬɘɟɞɨɛŮɜŮɠ  ɟɎɓŭɞɡɠ  (  ɛˊɎɟŮɠ  ),  

ŭŮ  ɛˊɞɟŮɑ  ɜŬ  ŮɑɜŬɘ  ɛŮɔŬɚɨŰŮɟɖ  Ŭˊɧ  3 MVA . 

ɆŰɘɠ  ɑŭɘŮɠ  ŬɡŰɏɠ  ůɡɜɗɐəŮɠ,  ŬɜŮɝɎɟŰɖŰŬ  Ŭˊɧ  Űɞɜ  Ŭɟɘɗɛɧ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ,  ɖ  

ɛŮɔŬɚɨŰŮɟɖ  ɘůɢɨ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  ˊŮɟɘɞɟɘůɛɏɜɖ  Ŭˊɧ  Űɖɜ  ɘəŬɜɧŰɖŰŬ  ɕŮɨɝɖɠ  Űɤɜ  

ŭɘŬəɞˊŰɩɜ  Ůɝɧŭɞɡ,  ŭŮɜ  ɛˊɞɟŮɑ  ɜŬ  ŮɑɜŬɘ  ɛŮɔŬɚɨŰŮɟɖ  Ŭˊɧ  3 MVA .  ɆŮ  ˊŮɟɑˊŰɤůɖ  

ŬɜɎɔəɖɠ  ɢɟɖůɘɛɞˊɞɑɖůɖɠ  ɛŮɔŬɚɨŰŮɟɖɠ  ɘůɢɨɞɠ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  ŮɟɔŬɕɧɛŮɜɖɠ  ůŮ  

əɞɘɜɏɠ  ɛɖ  ŭɘŬɘɟɞɨɛŮɜŮɠ  ɟɎɓŭɞɡɠ  Ŭˊɧ  ɧŰɘ  ŭɑɜŮŰŬɘ  ˊɘɞ  ˊɎɜɤ,  ŮɘůɏɟɢŮŰŬɘ  ɖ  ŬɜɎɔəɖ  

ɢɟɖůɘɛɞˊɞɑɖůɖɠ  ɡɣɖɚɐɠ  ŰɎůɖɠ.   

          ȼ  ɡɣɖɚɐ  Űɘɛɐ  Űɞɡ  ɢŬɚəɞɨ,  ɖ  ɞˊɞɑŬ  ůɡɜŮɢɩɠ  ɏɢŮɘ  əɚɑůɖ  Ŭɜɧŭɞɡ,  ˊɟɞəŬɚŮɑ  

Űɖɜ  ŬɜɎɔəɖ  ɢɟɖůɘɛɞˊɞɑɖůɖɠ  əŬɚɤŭɑɤɜ  ɡɣɖɚɐɠ  ŰɎůɖɠ  ́ Ŭɟɧɚɞ,  ˊɞɡ  ŰŬ  əŬɚɩŭɘŬ  

ŬɡŰɎ  ŬˊŬɘŰɞɨɜ  ŬɜɗŮəŰɘəɧŰŮɟɖ  ɛɧɜɤůɖ  Ŭˊɧ  ŰŬ  əŬɚɩŭɘŬ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ  400 V.  ȼ  

ɛɧɜɤůɖ  Űɤɜ  əŬɚɤŭɑɤɜ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ  ŮɑɜŬɘ  ůɡɜɐɗɤɠ  ɡˊɏɟɛŮŰɟɖ  (  ŬɜŬűɞɟɎ  Űɤɜ  

ɖɚŮəŰɟɘəɩɜ  ŬˊŬɘŰɐůŮɤɜ  ).  ɀŮ  Űɖɜ  ŬɘŰɑŬ  ŬɡŰɐ  ˊ.ɢ.  əŬɚɩŭɘŬ  Űɖɠ  ɑŭɘŬɠ  ŭɘŬŰɞɛɐɠ  ůŮ  

ŰɎůɖ  3 KV ,  ŮɑɜŬɘ  ŮɚŬűɟɩɠ  űɗɖɜɧŰŮɟŬ  (  10 ï 15  %  )  Ŭˊɧ  ŰŬ  əŬɚɩŭɘŬ  ɢŬɛɖɚɐɠ  

ŰɎůɖɠ  400 V.         

          ɄɟɞɓɚɐɛŬŰŬ  ŬůűɎɚŮɘŬɠ  ůŰŬ  ˊɚɞɑŬ  ɛŮ  Űɖɜ Ůɘůŭɞɢɐ  ɡɣɖɚɐɠ  ŰɎůɖɠ. 

 ɇŬ  ɓŬůɘəɎ  ˊɟɞɓɚɐɛŬŰŬ  ɛŮ  Űɖɜ  Ůɘůŭɞɢɐ  ůŰŬ  ˊɚɞɑŬ  ɡɣɖɚɐɠ  ŰɎůɖɠ  ŮɑɜŬɘ  ɞ  əɑɜŭɡɜɞɠ 

ˊɡɟəŬɔɘɎɠ  əŬɘ  ɞ  əɑɜŭɡɜɞɠ  ɖɚŮəŰɟɞˊɚɖɝɑŬɠ.  ȼ  ˊɡɟəŬɔɘɎ  ůŰɞ  ˊɚɞɑɞ  ˊɟɞəŬɚŮɑ     

 ˊŮɟɘůůɧŰŮɟɞɡɠ  əɘɜŭɨɜɞɡɠ  Ŭˊɧ  ɧŰɘ  ůŰɖɜ  ɝɖɟɎ.  Ⱥˊɑůɖɠ,  ɞ  əɑɜŭɡɜɞɠ  ɖɚŮəŰɟɞˊɚɖɝɑŬɠ  

ůŰɞ ˊɚɞɑɞ  ŮɑɜŬɘ  ɛŮɔŬɚɨŰŮɟɞɠ,  ŮˊŮɘŭɐ  ɞ  Ɏɜɗɟɤˊɞɠ  ɛˊɞɟŮɑ  ˊɘɞ  ŮɨəɞɚŬ  ɜŬ  ɏɟɗŮɘ  ůŮ  

ŮˊŬűɐ  ɛŮ  ɛɖɢŬɜɘůɛɧ  ɐ  ůɡůəŮɡɐ,  ɧˊɞɡ  ɡˊɎɟɢŮɘ  ŭɘŬɟɟɞɐ  ŰɎůɖɠ. 
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Ⱦɑɜŭɡɜɞɠ  ˊɡɟəŬɔɘɎɠ. 

 Ƀ  əɑɜŭɡɜɞɠ  ˊɡɟəŬɔɘɎɠ  ŮɝŬɟŰɎŰŬɘ  Ŭˊɧ  Űɖɜ  Űɘɛɐ  Űɞɡ  ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ,  

Űɞɡ ɞˊɞɑɞɡ  Űɞ  ɗŮɟɛŬɜŰɘəɧ  ŬˊɞŰɏɚŮůɛŬ  ŮˊɑŭɟŬůɖɠ  ŮɑɜŬɘ  ŬɜɎɚɞɔɞ  ůŰɞ  ŰŮŰɟɎɔɤɜɞ  Űɞɡ           

 ɟŮɨɛŬŰɞɠ.  ũɘŬ  ˊŬɟɎŭŮɘɔɛŬ,  ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ɛŮ  Űɘɛɐ  45  KA  əŬɘ  ɢɟɧɜɞ  

ɟɞɐɠ 0,5 sec.  ɗŮɟɛŬɑɜŮɘ  ɢɎɚəɘɜɞ  əŬɚɩŭɘɞ  ɛŮ  ŭɘŬŰɞɛɐ  120 mm  Ŭˊɧ  ɗŮɟɛɞəɟŬůɑŬ  35 
0 

C  ůŮ 280 
0 
C. ȼ  Űɘɛɐ  Űɞɡ  ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ŮɑɜŬɘ  ŬɜɎɚɞɔɖ  Űɖɠ  ɘůɢɨɞɠ  

Űɤɜ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  əŬɘ  ŬɜŰɘɗɏŰɤɠ  ŬɜɎɚɞɔɖ  Űɖɠ  ɡˊɞɛŮŰŬɓŬŰɘəɐɠ  ŬɜŰɑŭɟŬůɖɠ  Űɤɜ  

ůɡɜŭŮɛɏɜɤɜ  ůŮ  əɞɘɜɞɨɠ  ɕɡɔɞɨɠ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ.  ȺɜŬɚɚŬəŰɐɟŬɠ  ɞɜɞɛŬůŰɘəɐɠ  

ɘůɢɨɞɠ    10 MVA   ɏɢŮɘ  ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  75 KA  ůŮ  ŰɎůɖ  440 V,  Ůɜɩ  ɞ  ɑŭɘɞɠ  

ŮɜŬɚɚŬəŰɐɟŬɠ  ůŮ  ŰɎůɖ  3,3 KV  ɏɢŮɘ  ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ɛɧɜɞ  10 Ⱦȷ.  ɆŰɖɜ  

ŰɎůɖ  3,3 KV  Űɞ  ɗŮɟɛŬɜŰɘəɧ  ŬˊɞŰɏɚŮůɛŬ  ŮˊɑŭɟŬůɖɠ  ůŰɘɠ  ɑŭɘŮɠ  əŬŰŬůŰɎůŮɘɠ  əŬɘ  ůŰɞɜ  

ɑŭɘɞ  ɢɟɧɜɞ  ɟɞɐɠ  ŮɑɜŬɘ  ˊŮɟɑˊɞɡ  56  űɞɟɏɠ  ɛɘəɟɧŰŮɟɞ.  ɄɟɞəɨˊŰŮɘ  ɚɞɘˊɧɜ,  ɧŰɘ  ɞ  

əɑɜŭɡɜɞɠ  ˊɡɟəŬɔɘɎɠ  ŮɑɜŬɘ  ɛɘəɟɧŰŮɟɞɠ  ůŰɖɜ  ˊŮɟɑˊŰɤůɖ  ŮɔəŬŰɎůŰŬůɖɠ  ůŰɞ  ˊɚɞɑɞ  

ɡɣɖɚɐɠ  ŰɎůɖɠ. 

          Ⱦɑɜŭɡɜɞɠ  Ŭˊɧ  ɖɚŮəŰɟɞˊɚɖɝɑŬ. 

 Ƀ  əɑɜŭɡɜɞɠ  Ŭˊɧ  ɖɚŮəŰɟɞˊɚɖɝɑŬ  ŮɝŬɟŰɎŰŬɘ  Ŭˊɧ  Űɖɜ  ɞɜɞɛŬůŰɘəɐ  ŰɎůɖ  Űɞɡ  ŭɘəŰɨɞɡ.   

 ȾŬŰŬűŬɜɐɠ  Űɟɧˊɞɠ  ˊɟɞůŰŬůɑŬɠ  Ŭˊɧ  əɘɜŭɨɜɞɡɠ  ɖɚŮəŰɟɞˊɚɖɝɑŬɠ  ŮɑɜŬɘ  ɞ  ŮűɞŭɘŬůɛɧɠ  

Űɤɜ əŬɚɤŭɑɤɜ  ɛŮ  ɞɟɗɐ  ɔŮɘɤɛɏɜɖ  ɛŮŰŬɚɚɘəɐ  Ůˊɏɜŭɡůɖ.  ɆŰŬ  ɛɞɜɞűŬůɘəɎ  əŬɚɩŭɘŬ  Űɞ                                                         

 ɢɤɟɖŰɘəɧ  ɟŮɨɛŬ  Űɖɠ  əŬəɐɠ  ɔŮɑɤůɖɠ  ɛŮŰŬɚɚɘəɐɠ  Ůˊɏɜŭɡůɖɠ  ɛŮ  Űɞ  ůəɎűɞɠ  ́ ɟɞəŬɚŮɑ 

əɘɜŭɨɜɞɡɠ  ɛŮ  Űɖɜ  ŮˊŬűɐ  Űɖɠ  ŰɎůɖɠ  Ŭˊɧ  Űɞɡɠ  Ŭɜɗɟɩˊɞɡɠ.  ɆŰŬ  ŰɟɘűŬůɘəɎ  əŬɚɩŭɘŬ 

ŰɏŰɞɘŬ  ůɡɜɗɐəɖ  ɛˊɞɟŮɑ  ɜŬ  ŭɖɛɘɞɡɟɔɖɗŮɑ  ɛɧɜɞ  ůŮ  ˊŮɟɑˊŰɤůɖ  ůűɎɚɛŬŰɞɠ.                                                 

 (  ˊ.ɢ.  ɔŮɑɤůɖɠ  ɛɑŬɠ  űɎůɖɠ  ) 

 ȼ  ɛɘəɟɧŰŮɟɖ  ŮˊɘŰɟŮˊŰɐ  Űɘɛɐ  ɟŮɨɛŬŰɞɠ,  ɖ  ɞˊɞɑŬ  ɗŬ  ɛˊɞɟɞɨůŮ  ɜŬ  ŭɖɛɘɞɡɟɔɐůŮɘ  

ŬŰɨɢɖɛŬ ŮɑɜŬɘ   0,2m A.  ɆŰɖɜ  ˊɟŬɔɛŬŰɘəɧŰɖŰŬ,  ɖ  ɗŬɜŬŰɖűɧɟŬ  Űɘɛɐ  ɟŮɨɛŬŰɞɠ  ůŮ  

ɢɟɧɜɞ  ŭɘɏɚŮɡůɖɠ 10 sec  ŮɑɜŬɘ  Ŭˊɧ  6  ɏɤɠ  20m A. 

 ȼ  Űɘɛɐ  Űɞɡ  ɟŮɨɛŬŰɞɠ  0,2m A  ůŮ  ŰɎůɖ  ŭɘəŰɨɞɡ  3,3 KV  ŭɘɏɟɢŮŰŬɘ  ɧŰŬɜ  Űɞ  ɛɐəɞɠ  

Űɞɡ əŬəɩɠ  ɔŮɘɤɛɏɜɞɡ  ˊɚɏɔɛŬŰɞɠ  əŬɚɤŭɑɞɡ  ŮɑɜŬɘ  ˊŮɟɑˊɞɡ  1,2 m,  Ůɜɩ  ůŮ  ŰɎůɖ  

ŭɘəŰɨɞɡ  400 V Űɞ  ɛɐəɞɠ  ŮɑɜŬɘ  ˊŮɟɑˊɞɡ  10 m.  H   ɛŮŰŬɚɚɘəɐ  əŬŰŬůəŮɡɐ  Űɞɡ  

ˊɚɏɔɛŬŰɞɠ  əŬɚɤŭɑɞɡ  ɡɣɖɚɐɠ   ŰɎůɖɠ  (  ůŮ  ˊŮɟɑˊŰɤůɖ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ɛŮ  ŬɡŰɧ  ),  

ŭŮɜ  ˊɟɏˊŮɘ  ɜŬ  ŮˊɘŰɟɏˊŮɘ  Űɖɜ  ŮˊɘůŰɟɞűɐ  ɟŮɨɛŬŰɞɠ  ůŰɖɜ  ˊɖɔɐ.  Ⱥˊɞɛɏɜɤɠ  Űɞ  ɟŮɨɛŬ  

ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ˊɟɏˊŮɘ  ɜŬ ŮˊɘůŰɟɏűŮɘ  ɛɏůɤ  Űɞɡ  əŮɚɨűɞɡɠ  Űɞɡ  ůəɎűɞɡɠ  ůŰɞ  

ɔŮɘɤɛɏɜɞ  əɧɛɓɞ  Űɞɡ  ŭɘəŰɨɞɡ. 

 ɆŮ  ŮˊŬűɐ  Űɞɡ  əŬɚɤŭɑɞɡ  ɛŮ  Űɖɜ  ŮɝɤŰŮɟɘəɐ  ɛɞɜɤŰɘəɐ  Ůˊɏɜŭɡůɖ,  ŭŮɜ  ɡˊɎɟɢŮɘ  

əɑɜŭɡɜɞɠ ɖɚŮəŰɟɞˊɚɖɝɑŬɠ  (  Űɞ  ɟŮɨɛŬ  ˊɞɡ  ŭɘŬɟɟɏŮɘ  ůŰɞ  ɢɏɟɘ,  ŬəɧɛŬ  əŬɘ  ůŰŬ  ŭɨɞ  
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ɢɏɟɘŬ  ŭŮɜ  ŮɑɜŬɘ ɛŮɔɎɚɞ  ).  ɆŮ  ůɡɜɏɢŮɘŬ  əŬɚɩŭɘŬ  ɢɤɟɑɠ  ŮɝɤŰŮɟɘəɐ  Ůˊɏɜŭɡůɖ  ŮɑɜŬɘ  

ŮəŰŮɗŮɘɛɏɜŬ  ůŮ ɛɖɢŬɜɘəɐ  ɓɚɎɓɖ  ɛɧɜɤůɖɠ. 

 ɇŬ  əŬɚɩŭɘŬ  ɡɣɖɚɐɠ  ŰɎůɖɠ  ɛɖ  əŬɚɡɛɛɏɜŬ  ɛŮ  ɛŮŰŬɚɚɘəɏɠ  ůɤɚɐɜŮɠ,  ɛˊɞɟɞɨɜ  ɜŬ  

ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ  ůŮ  ɓɟŬɢɑɞɜŮɠ  ɡˊɧ  Űɞɜ  ɧɟɞ  ŭɘŬŰɐɟɖůɖɠ  Űɖɠ  ŮɝɤŰŮɟɘəɐɠ  

ɛŮŰŬɚɚɘəɐɠ Ůˊɏɜŭɡůɖɠ  ůŮ  ůɡɜŮɢɐ  ŮɜŮɟɔɐ  ɔŮɑɤůɖ.  ɆŮ  əŬɛɑŬ  ˊŮɟɑˊŰɤůɖ,  ŬəɧɛŬ  əŬɘ  

ůŰɞ  ɛɘəɟɧŰŮɟɞ ŰɛɐɛŬ,  ŭŮɜ  ɛˊɞɟŮɑ  Űɞ  əŬɚɩŭɘɞ  ɜŬ  ŮɑɜŬɘ  ŬəɎɚɡˊŰɞ.  ɆŰɞ  ůɤɚɐɜŬ  ŭŮɜ  

ˊɟɏˊŮɘ  ɜŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ  ɎɚɚŬ  əŬɚɩŭɘŬ.  ȹŮɜ  ˊɟɏˊŮɘ  Ůˊɑůɖɠ,  ɧůɞ  ŬɡŰɧ  ŮɑɜŬɘ  ŭɡɜŬŰɧ  

ŰŬ  əŬɚɩŭɘŬ ɜŬ  ŭɘɏɟɢɞɜŰŬɘ  Ŭˊɧ  ɢɩɟɞɡɠ  ŭɘŬɛɞɜɐɠ  (  əŬɛˊɑɜŮɠ,  ŰɟŬˊŮɕŬɟɑŮɠ  əŬɘ  

ůŬɚɧɜɘŬ  ). ɇŬ  əŬɚɩŭɘŬ  ɡɣɖɚɐɠ  ŰɎůɖɠ  ˊɟɏˊŮɘ  ɜŬ  ŮɑɜŬɘ  ɏŰůɘ  əŬɗɞɟɘůɛɏɜŬ,  ˊɞɡ  ɖ  

ŭɘɎəɟɘůɐ  Űɞɡɠ ɜŬ  ŮɑɜŬɘ  ŮɛűŬɜɐɠ.   

          

Ⱥˊɘɚɞɔɐ  ɓŬůɘəɞɨ  ůɡůŰɐɛŬŰɞɠ  ŭɘəŰɨɞɡ. 

  

ɆŰŬ  ůɡůŰɐɛŬŰŬ  ŭɘəŰɨɤɜ  Űɤɜ  ˊɚɞɑɤɜ  ɡˊŮɟŰŮɟɞɨɜ ŰŬ  ŭɑəŰɡŬ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ  ɛŮ  

ɛɞɜɤɛɏɜɞ Űɞɜ  ɞɡŭɏŰŮɟɞ  əɧɛɓɞ.  ȼ  ɚɨůɖ  ŬɡŰɐ,  ůŰɖɜ  ˊŮɟɑˊŰɤůɖ  ŮˊŬűɐɠ  ɛɑŬɠ  űɎůɖɠ  

ɛŮ Űɞ  ůəɎűɞɠ, ŮˊɘŰɟɏˊŮɘ  Űɖɜ  ůɡɜɏɢɘůɖ  Űɖɠ  əɑɜɖůɖɠ.  ɆŰɘɠ  əŬŰŬůŰɎůŮɘɠ  ŬɡŰɏɠ  

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ  ɡˊŮɟŰɎůŮɘɠ ůɡɜŭŮŭŮɛɏɜŮɠ  ɛŮ  Űɖ  ŭɘŬəɞˊɐ  Űɞɡ  ɢɤɟɖŰɘəɞɨ  ɟŮɨɛŬŰɞɠ, 

ɞŭɖɔɩɜŰŬɠ  Űɖ  ŭɘŬűɞɟɎ  ŭɡɜŬɛɘəɞɨ Űɤɜ  ɡɔŮɘɩɜ  űɎůŮɤɜ  ůŮ  ůɢɏůɖ  ɛŮ  Űɞ  ůəɎűɞɠ  

ůŰɖɜ  ˊɞɚɚŬˊɚɐ  Ŭɨɝɖůɖ,  ɛŮ  ŬˊɞŰɏɚŮůɛŬ Űɖɜ  əŬŰŬůŰɟɞűɐ  Űɤɜ  ɛɞɜɩůŮɤɜ.   

 ȼ  ŭɘŬŭɘəŬůɑŬ  ɔɏɜŮůɖɠ  ŰɏŰɞɘɤɜ  ɡˊŮɟŰɎůŮɤɜ  ˊŬɟɞɡůɘɎɕŮŰŬɘ  ůŰɞ  ůɢɐɛŬ  2.1.   

  ɇɞ  ɢɤɟɖŰɘəɧ  ɟŮɨɛŬ,   əɚŮɘůɛɏɜɞ  ɛŮŰŬɝɨ  űɎůɖɠ  ɇ  əŬɘ  ɡɔɘɩɜ  űɎůŮɤɜ  R  əŬɘ  S  ůŰɞ 

ůɖɛŮɑɞ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ɛŮ  Űɞ  ůəɎűɞɠ  ɛˊɞɟŮɑ  ɜŬ  əɚŮɑɜŮŰŬɘ  ɛŮ  Űɞ  ɖɚŮəŰɟɘəɧ  Űɧɝɞ. 

 ɇɞ  ɡˊɞəŬŰɎůŰŬŰɞ  ůɢɐɛŬ  ŰɏŰɞɘɞɡ  ŰɟɘűŬůɘəɞɨ  ůɡůŰɐɛŬŰɞɠ  ɛˊɞɟŮɑ  ɜŬ  ˊŬɟɞɡůɘŬůŰŮɑ  

ůŮ ůɢɐɛŬ  ŭɘűŬůɘəɞɨ  əɡəɚɩɛŬŰɞɠ,  ůŰɞ  ɞˊɞɑɞ  ɞɘ  űɎůŮɘɠ  R  əŬɘ  S  ŬˊɞŰŮɚɞɨɜ  ɏɜŬ  

ˊɧɚɞ,  əŬɘ  ůŮ ůŮɘɟɎ  ɛŮ  Űɞ  Űɧɝɞ  ŮɑɜŬɘ  ůɡɜŭŮŭŮɛɏɜɖ  ɖ  ŮˊŬɔɤɔɐ  L  Űɞɡ 

ɓɟŬɢɡəɡəɚɤɛɏɜɞɡ əɡəɚɩɛŬŰɞɠ.  ɆŰɖɜ  ˊŮɟɑˊŰɤůɖ  ŬɡŰɐ,  əŬŰɎ  Űɖ  ɛŮŰɎɓŬůɖ  Űɞɡ  

ɟŮɨɛŬŰɞɠ  Ŭˊɧ  Űɞ  ɛɖŭɏɜ (  ŭɘɎɔɟŬɛɛŬ  C  ),  ŬəɞɚɞɡɗŮɑ  Űɞ  ůɓɐůɘɛɞ  Űɞɡ  Űɧɝɞɡ.  ȷɡŰɧ  

ɔɑɜŮŰŬɘ  Űɖ  ůŰɘɔɛɐ  ˊɞɡ ɖ Űɘɛɐ  Űɖɠ  ŰɎůɖɠ  V1  ŮɑɜŬɘ  ɛɏɔɘůŰɖ.  ȺɎɜ  Űɞ  Űɧɝɞ  ŭŮ  

ɝŬɜŬɜɎɣŮɘ,  ŰɧŰŮ  ůŰɖɜ  ɢɤɟɖŰɘəɧŰɖŰŬ C1 ( ɖ  ɞˊɞɑŬ  ŮɑɜŬɘ  ɡˊɞəŬŰɎůŰŬŰɖ  Űɤɜ  ɡɔɘɩɜ  

űɎůŮɤɜ  S  əŬɘ  T ),  ɗŬ  ˊŬɟŬɛɏɜŮɘ  ɖ ŰɎůɖ  V2,  ɑůɖ  ɛŮ  Űɖɜ  Űɘɛɐ  Űɖɠ  ŰɎůɖɠ  V1.  Ƀɘ  

ɡˊŮɟŰɎůŮɘɠ  ŬɡŰɏɠ  ůŰɖɜ  ́ ŮɟɑˊŰɤůɖ  Űɞɡ ŭɘəŰɨɞɡ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ  ŮɑɜŬɘ  ŬəɑɜŭɡɜŮɠ, ŭɘɧŰɘ 

Űɞ  ůɨůŰɖɛŬ  ɛɧɜɤůɖɠ  ɏɢŮɘ  ŬɟəŮŰɐ ŮűŮŭɟɘəɐ  ŬɜŰɞɢɐ.  ɆŰɖɜ  ˊŮɟɑˊŰɤůɖ  ɧɛɤɠ  Űɞɡ  

ŭɘəŰɨɞɡ  ɡɣɖɚɐɠ  ŰɎůɖɠ,  ɖ  ŮűŮŭɟŮɑŬ  ŬɡŰɐ ŮɑɜŬɘ  ŮɚɎɢɘůŰɖ,  əŬɘ  ɔɘŬ  ŬɡŰɧ  Űɞ  ŭɑəŰɡɞ  

ɡɣɖɚɐɠ  ŰɎůɖɠ  ɛŮ  ɔŮɘɤɛɏɜɞ  Űɞɜ  ɞɡŭɏŰŮɟɞ,  ɛˊɞɟŮɑ  ɜŬ  ɔɑɜŮɘ  Ŭůɨɛűɞɟɞ.  ȷəɧɛɖ  Űɞ  
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ŭɑəŰɡɞ  ŬɡŰɧ,  ɛŮ  ɛɞɜɤɛɏɜɞ  Űɞɜ  ɞɡŭɏŰŮɟɞ  əɧɛɓɞ, ɏɢŮɘ  Űɞ  ɛŮɘɞɜɏəŰɖɛŬ  ɧŰɘ  ůŰɞɜ  

Ŭɔɤɔɧ  Űɞɡ  əɧɛɓɞɡ  ɛˊɞɟŮɑ  ɜŬ  ˊŬɟɞɡůɘŬůŰɞɨɜ  ŬɟəŮŰɎ ɟŮɨɛŬŰŬ  ŰɟɑŰɖɠ  Ŭɟɛɞɜɘəɐɠ,  

ŭɡɜŬɛɤɛɏɜŬ  Ŭˊɧ  Űɖɜ  ŮˊɑŭɟŬůɖ  Űɖɠ  ŰɟɑŰɖɠ  Ŭɟɛɞɜɘəɐɠ  ŰɎůɖɠ ůŰɞɜ  ŮɜŬɚɚŬəŰɐɟŬ. 

 ȷɜŬűɞɟɘəɎ  ɛŮ  Űɖɜ  ŬɜŰɑůŰŬůɖ  Űɞɡ  ɞɡŭɏŰŮɟɞɡ  əɧɛɓɞɡ,  ɞɘ  əŬɜɞɜɘůɛɞɑ  ůɡɜɘůŰɞɨɜ,  

ɧˊɤɠ  ɖ  Űɘɛɐ  Űɖɠ,  ˊɟɏˊŮɘ  ɜŬ  ˊŮɟɘɞɟɑɕŮɘ  Űɞ  ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ,  ůŮ  Űɘɛɐ  ɧɢɘ  

ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ  Űɖɜ  ɞɜɞɛŬůŰɘəɐ  Űɘɛɐ  Űɞɡ  ɟŮɨɛŬŰɞɠ  Űɞɡ  ɛŮɔŬɚɨŰŮɟɞɡ  ŮɜŬɚɚŬəŰɐɟŬ,  

ŮɟɔŬɕɞɛɏɜɞɡ ůŮ  əɞɘɜɞɨɠ  ɕɡɔɞɨɠ  ɛŮ  Űɞɜ ˊɑɜŬəŬ  ŭɘŬɜɞɛɐɠ,  ŬɚɚɎ  ɧɢɘ  əŬɘ  ɛɘəɟɧŰŮɟɖ  

Ŭˊɧ  Űɖɜ  ŰɟɘˊɚɎůɘŬ ɞɜɞɛŬůŰɘəɐ  Űɘɛɐ  Űɞɡ  ŮɜŮɟɔɞɨ  ɟŮɨɛŬŰɞɠ  əɎɗŮ  ůɡůəŮɡɐɠ 

ˊɟɞůŰŬůɑŬɠ. 

 Ƀɘ  əɧɛɓɞɘ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  ɛˊɞɟɞɨɜ  ɜŬ  ɏɢɞɡɜ  əɞɘɜɧ  ůɖɛŮɑɞ  ůɨɜŭŮůɖɠ  ɡˊɧ  Űɞɜ 

ɧɟɞ  ɧŰɘ  ɖ  ŰɟɑŰɖ  Ŭɟɛɞɜɘəɐ,  ůŰɖɜ  ɖɛɘŰɞɜɞŮɘŭɐ  əŬɛˊɨɚɖ  Űɖɠ  ŰɎůɖɠ  əɎɗŮ  

ŮɜŬɚɚŬəŰɐɟŬ,  ŭŮɜ  ɡˊŮɟɓŬɑɜŮɘ  Űɞ  5%.  

ȺɎɜ  ɞ  əɨɟɘɞɠ  ˊɑɜŬəŬɠ  ŭɘŬɜɞɛɐɠ  ŬˊɞŰŮɚŮɑŰŬɘ  Ŭˊɧ  ŬɟəŮŰɎ  ŬɜŮɝɎɟŰɖŰŬ  ɛɏɟɖ  ɐ  ŮɎɜ  

ůŰɞ ˊɚɞɑɞ  ŮɑɜŬɘ  ŮɔəŬŰŮůŰɖɛɏɜɞɘ  ŬɟəŮŰɞɑ  ŬɜŮɝɎɟŰɖŰɞɘ  ˊɑɜŬəŮɠ  ŭɘŬɜɞɛɐɠ,  ŰɧŰŮ  ůŰɖɜ  

ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ  Űɞ  əɎɗŮ  ɛɏɟɞɠ  Űɞɡ  əɨɟɘɞɡ  ˊɑɜŬəŬ  ŭɘŬɜɞɛɐɠ,  ˊɟɏˊŮɘ  ɜŬ  ɏɢŮɘ ŭɘəɐ  

Űɞɡ ŬɜŰɑůŰŬůɖ  əŬɘ  ůŰɖ  ŭŮɨŰŮɟɖ  ˊŮɟɑˊŰɤůɖ,  ɞ  əɎɗŮ  ɝŮɢɤɟɘůŰɧɠ  ́ ɑɜŬəŬɠ  ɜŬ  ɏɢŮɘ  Űɖɜ  

ŬɜŰɘůŰŬůɐ  Űɞɡ.  ȳɚŮɠ  ɞɘ  ŬɜŰɘůŰɎůŮɘɠ  ˊɟɏˊŮɘ  ɜŬ  ŮɑɜŬɘ  ůɡɜŭŮŭŮɛɏɜŮɠ  ɛŮ  Űɞ  əɏɚɡűɞɠ  

Űɞɡ  ˊɚɞɑɞɡ. 

 ɀŮ  ůəɞˊɧ  Űɖɜ  ŬˊɎɚŮɘɣɖ  Űɖɠ  Ůˊɘɟɟɞɐɠ  Űɤɜ  Ůɝɘůɞɟɟɞˊɖɛɏɜɤɜ  ɟŮɡɛɎŰɤɜ  ůŰɞ  

ɟŬɜŰɎɟ,   ŬůɡɟɛɎŰɤɜ  əŬɘ  Ɏɚɚɤɜ,  ůɡůŰɐɜŮŰŬɘ  ɖ  əɞɘɜɐ  ůɨɜŭŮůɖ  ɧɚɤɜ  Űɤɜ  

ŬɜŰɘůŰɎůŮɤɜ  Ŭˊɧ  Űɞ   ɛɏɟɞɠ  Űɖɠ  ɔŮɑɤůɖɠ.  ȼ  əɞɘɜɐ  ŬɡŰɐ  ɔŮɑɤůɖ  ˊɟɏˊŮɘ  ɜŬ  ŮɑɜŬɘ  

ůɡɜŭŮŭŮɛɏɜɖ  ɛŮ  Űɞ  əɏɚɡűɞɠ  Űɞɡ  ůəɎűɞɡɠ  ɢɤɟɘůŰɎ  Ŭˊɧ  ɎɚɚŮɠ  ɔŮɘɩůŮɘɠ  

ɛɖɢŬɜɖɛɎŰɤɜ  ɐ  ůɡůəŮɡɩɜ.  ɆŰŬ  ůɡůŰɐɛŬŰŬ  ɛŮ  ɔŮɘɤɛɏɜɞ  Űɞɜ  ɞɡŭɏŰŮɟɞ  əɧɛɓɞ  ɞɘ  

ŮɜŬɚɚŬəŰɐɟŮɠ  ˊɟɏˊŮɘ  ɜŬ ɏɢɞɡɜ ŭɘɎŰŬɝɖ  ˊɟɞůŰŬůɑŬɠ  ɏɜŬɜŰɘ  ŮůɤŰŮɟɘəɩɜ  

ɓɟŬɢɡəɡəɚɤɛɎŰɤɜ.  ɇɏŰɞɘɞɡ  Ůɑŭɞɡɠ  ŭɘŬŰɎɝŮɘɠ ˊɟɞůŰŬůɑŬɠ  ůɡůŰɐɜŮŰŬɘ  Ůˊɑůɖɠ  əŬɘ  ůŰŬ  

ůɡůŰɐɛŬŰŬ  ɛŮ  ɛɞɜɤɛɏɜɞ  Űɞɜ  ɞɡŭɏŰŮɟɞ  əɧɛɓɞ. ɇɞ  əɎɗŮ  əɨəɚɤɛŬ  ɢŬɛɖɚɐɠ  ŰɎůɖɠ  

ˊɞɡ  ŰɟɞűɞŭɞŰŮɑŰŬɘ  ɛɏůɤ  ɛŮŰŬůɢɖɛŬŰɘůŰɐ  Ŭˊɧ  Űɞ ŭɑəŰɡɞ  ɡɣɖɚɐɠ  ŰɎůɖɠ  ˊɟɏˊŮɘ  ɜŬ  

ŮɑɜŬɘ  əŬɚɎ  ɔŮɘɤɛɏɜɞ. 

         ũɘŬ  Űɖɜ  ˊɟɞůŰŬůɑŬ  Ŭˊɧ  ɓɟŬɢɡəɡəɚɩɛŬŰŬ  əŬɘ  ɡˊŮɟŮɜŰɎůŮɘɠ,  ɛˊɞɟɞɨɜ  ɜŬ 

 ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ  ŬɡŰɧɛŬŰɞɘ  ŭɘŬəɧˊŰŮɠ  ɐ  ŬůűɎɚŮɘŮɠ.  Ƀɘ  ŬɡŰɧɛŬŰɞɘ  ŭɘŬəɧˊŰŮɠ  ŭŮɜ  

 ˊɟɏˊŮɘ  ɜŬ  ŭɖɛɘɞɡɟɔɞɨɜ  ŭɡɜŬŰɧŰɖŰŮɠ  ˊɡɟəŬɔɘɎɠ,  ɔɘô  ŬɡŰɧ  ˊɟɏˊŮɘ  ɜŬ  

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŭɘŬəɧˊŰŮɠ  ɛŮ  ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐ  Ůəəɏɜɤůɖ. 
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 ɆŰɞ  ŭɑəŰɡɞ  ɡɣɖɚɐɠ  ŰɎůɖɠ  ůɡɜɎɔŮŰŬɘ  ɖ  ŬɜɎɔəɖ  ɢɟɖůɘɛɞˊɞɑɖůɖɠ  ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ  

ɛŮ ŬɟəŮŰɎ  ɛŮɔɎɚɖ  ɘůɢɨ.  ȺˊɘɗɡɛɖŰɞɑ  ŮɑɜŬɘ  ɞɘ  ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ  űɡůɘəɐɠ  ɣɨɝɖɠ  ɛŮ  

ɎəŬɡůŰɖ ůŰŬɗŮɟɐ  ɛɧɜɤůɖ.         
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      ɆɢɐɛŬ  2.1 
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 ȺˊŮɝɐɔɖůɖ   ŬɘŰɑɤɜ   ɔɏɜŮůɖɠ   ɡˊŮɟŰɎůŮɤɜ   ůŮ   ɓɟŬɢɡəɨəɚɤɛŬ   ɛɑŬɠ   űɎůɖɠ   ɛŮ  Űɞ  

ůəɎűɞɠ  Űɞɡ  ˊɚɞɑɞɡ. 

          Ŭ)  ï  ŰɟɘűŬůɘəɧ  ɛŮɛɞɜɤɛɏɜɞ  ŭɑəŰɡɞ. 

          ɓ)  ï  ɡˊɞəŬŰɎůŰŬŰɞ  ŭɑəŰɡɞ. 

          ɔ)  ï  ŭɘɎɔɟŬɛɛŬ  ŰɎůɖɠ  əŬɘ  ɏɜŰŬůɖɠ  ɧˊɞɡ  : 

                    V1  ï  ŰɎůɖ  ůŮ  ɢɤɟɖŰɘəɧŰɖŰŬ  C1. 

                    V2  ï  ŰɎůɖ    ůŮ  ɢɤɟɖŰɘəɧŰɖŰŬ  C1  ɑůɖ  ɛŮ  Űɞ  ɎɗɟɞɘůɛŬ  Űɖɠ 

ɢɤɟɖŰɘəɧŰɖŰŬɠ űɎůɖɠ  R  əŬɘ  S  ůŰɞ  ůəɎűɞɠ. 

                     L   ï  ŮˊŬɔɤɔɐ  əɡəɚɩɛŬŰɞɠ.       

 

 2.2   ũŮɜɘəɏɠ  ŬˊŬɘŰɐůŮɘɠ  ˊɞɡ  ȷűɞɟɞɨɜ  Űɞɡɠ  ȼɚŮəŰɟɘəɞɨɠ  ɆŰŬɗɛɞɨɠ   əŬɘ  

Űɖɜ  ȹɘŬɜɞɛɐ  ȼɚŮəŰɟɘəɐɠ  ȺɜɏɟɔŮɘŬɠ. 

 

        ȼ  ɖɚŮəŰɟɘəɐ  ŮɜɏɟɔŮɘŬ  Ŭˊɧ  Űɘɠ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŮɠ  ɛŮŰŬűɏɟŮŰŬɘ  ůŰɞɡɠ  ɕɡɔɞɨɠ 

Űɞɡ əɡɟɑɞɡ  ˊɑɜŬəŬ,  Ŭˊɧ  Űɞɜ  ɞˊɞɑɞ  ŭɘŬɜɏɛŮŰŬɘ  ůŰɞɡɠ  əŬŰŬɜŬɚɤŰɏɠ. ɇɞ 

ŮɜŮɟɔɞɖɚŮəŰɟɘəɧ ůɨůŰɖɛŬ  ɚɞɘˊɧɜ,  ŬˊɞŰŮɚŮɑŰŬɘ  Ŭˊɧ  ŰŬ  Ůɝɐɠ  ɛɏɟɖ: 

   Ŭ)  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŮɠ. 

   ɓ)  ɕɡɔɞɨɠ  əɡɟɑɞɡ  ˊɑɜŬəŬ  ŭɘŬɜɞɛɐɠ  əŬɘ  Űɘɠ  ůɡɜŭɏůŮɘɠ  ɛŮŰŬɝɨ  ŬɡŰɩɜ. 

   ɔ)  ɧˊɤɠ  Ůˊɑůɖɠ,  Ŭˊɧ  Űɞ  ɛɏɟɞɠ  Űɤɜ  ůɡɜŭɏůŮɤɜ  ɛŮ  Ŭɟɢɐ  Űɞɜ  əɨɟɘɞ  ˊɑɜŬəŬ  əŬɘ  

Űɏɚɞɠ Űɞɡɠ  əŬŰŬɜŬɚɤŰɏɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ. 

 ɇɞ  (Ŭ)  ɛɏɟɞɠ  ŬűɞɟɎ  Űɖɜ  ˊŬɟŬɔɤɔɐ  Űɖɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ,  ŭɖɚŬŭɐ  Űɞɡɠ  

ɖɚŮəŰɟɘəɞɨɠ ůŰŬɗɛɞɨɠ  əŬɘ  Űɞ  (ɓ)  &  (ɔ)  ŬűɞɟɎ  Űɖ  ŭɘŬɜɞɛɐ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ.  

 ɆŰɖ  ůɨɜŰŬɝɖ  ůɡůŰɖɛɎŰɤɜ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  əŬɘ  ˊɘɜɎəɤɜ  ŭɘŬɜɞɛɐɠ  ɖɚŮəŰɟɘəɐɠ 

ŮɜɏɟɔŮɘŬɠ,  ˊɟɏˊŮɘ  ɜŬ  ɚŬɛɓɎɜɞɜŰŬɘ  ɡˊɧɣɖ  ɞɘ  ŬˊŬɘŰɐůŮɘɠ  Űɤɜ  ɞɟɔŬɜɘůɛɩɜ  əŬŰɎŰŬɝɖɠ 

ˊɚɞɑɤɜ  əŬɘ  Űɖɠ  ȹɘŮɗɜɞɨɠ  ȺˊɘŰɟɞˊɐɠ  ȼɚŮəŰɟɞɚɞɔɑŬɠ  (  I. E.C. ),  ˊɞɡ  Ŭűɞɟɞɨɜ  Űɖɜ 

ŬůűŬɚɐ  ůɡɜɏɢŮɘŬ  Űɖɠ  ˊŬɟɞɢɐɠ,  Űɖɜ  ŬˊɚɧŰɖŰŬ  əŬɘ  Űɖɜ  Ůɨəɞɚɖ  ůɡɜŰɐɟɖůɖ,  əŬɗɩɠ 

əŬɘ  Űɖɜ  ɞɘəɞɜɞɛɑŬ  Űɤɜ  ůɡůŰɖɛɎŰɤɜ  ŬɡŰɩɜ. 

 Ƀ  ɓŬɗɛɧɠ  ŬůűŬɚɞɨɠ  əŬɘ  ůɡɜŮɢɞɨɠ  ˊŬɟɞɢɐɠ  ŮɝŬɟŰɎŰŬɘ  Ŭˊɧ  Űɞ  Ůɑŭɞɠ  Űɞɡ  ˊɚɞɑɞɡ,  

Űɞɜ Ŭɟɘɗɛɧ  ˊɟɞůɩˊɤɜ  ˊɞɡ  ŬůɢɞɚɞɨɜŰŬɘ  ɛŮ  Űɖɜ  ŮˊɘůəŮɡɐ  əŬɘ  ůɡɜŰɐɟɖůɖ,  əŬɗɩɠ  

Ůˊɑůɖɠ, Ŭˊɧ  Űɞ  Ůɑŭɞɠ  əŬɘ  ˊɟɞɞɟɘůɛɧ  Űɤɜ  əŬŰŬɜŬɚɤŰɩɜ.   

 ɀŮ  ůəɞˊɧ  Űɖɜ  ŮɝŬůűɎɚɘůɖ  Űɖɠ  ŬůűŬɚɞɨɠ  əŬɘ  ůɡɜŮɢɞɨɠ  ˊŬɟɞɢɐɠ  ůŮ  ŮɚŮɨŰŮɟŮɠ   

 əŬŰŬůŰɎůŮɘɠ  ŮɟɔŬůɑŬɠ  Űɞɡ  ˊɚɞɑɞɡ  ˊɟɞɓɚɏˊɞɜŰŬɘ  ɔŮɜɘəɎ  ŰŬ  ŬəɧɚɞɡɗŬ  ɛɏůŬ: 

         Ŭ  ï  ɉɟɖůɘɛɞˊɞɑɖůɖ  ŮűŮŭɟɘəɩɜ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  ɔɘŬ  Űɖɜ  ŰɟɞűɞŭɧŰɖůɖ  

Ůɘŭɘəɩɜ ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ  ɛŮŰŬɚɚŬəŰɩɜ  əŬɘ  ŬɜɞɟɗɤŰɘəɩɜ  ůɡůŰɖɛɎŰɤɜ. 
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         ɓ  ï  ȹɘŬɑɟŮůɖ  ŰɟɞűɞŭɞŰɘəɩɜ  ŭɘəŰɨɤɜ  ůŮ  ŬɟəŮŰɎ  ŬɜŮɝɎɟŰɖŰŬ  ɛɏɟɖ. 

         ɔ  ï  Ʉɚɐɟɖɠ  ŬɡŰɞɛŬŰɘůɛɧɠ  ůŰɞɡɠ  ɖɚŮəŰɟɘəɞɨɠ  ůŰŬɗɛɞɨɠ   ɧˊɤɠ:  ŬɡŰɧɛŬŰɖ  

Ůəəɑɜɖůɖ ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ,  ŬɡŰɧɛŬŰɞɠ  ůɡɔɢɟɞɜɘůɛɧɠ  əŬɘ  ɕŮɨɝɖ,  ŬɡŰɧɛŬŰɞ  

űɧɟŰɤɛŬ əŬɘ  ɝŮűɧɟŰɤɛŬ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ. 

         ŭ  ï  ɉɟɖůɘɛɞˊɞɑɖůɖ  ŮˊɘɚŮəŰɘəɩɜ  ůɡůŰɖɛɎŰɤɜ  ˊɟɞůŰŬůɑŬɠ,  ɛŮ  ɧůɞ  Űɞ  ŭɡɜŬŰɧ 

ɛɘəɟɧŰŮɟɞ  ɢɟɧɜɞ  ŮɜŮɟɔɞˊɞɑɖůɖɠ. 

 ɇɞ  ŮɜŮɟɔɞɖɚŮəŰɟɘəɧ  ůɨůŰɖɛŬ  ɛˊɞɟŮɑ  ɜŬ  ɗŮɤɟɖɗŮɑ  ŮɚŬůŰɘəɧ,  ɧŰŬɜ  ɡˊɎɟɢŮɘ 

ŭɡɜŬŰɧŰɖŰŬ ɚŮɘŰɞɡɟɔɑŬɠ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  əŬŰɎ  Űɖ  ŭɘɎɟəŮɘŬ  Űɤɜ  ŮˊɘůəŮɡɩɜ  

əŬɘ  ŰŬɡŰɧɢɟɞɜɖɠ ɓɚɎɓɖɠ  ɛɏɟɞɡɠ  ůɨɜɗŮůɖɠ  Űɞɡ  ůɡůŰɐɛŬŰɞɠ. 

 ɇɖɜ  ŮɚŬůŰɘəɧŰɖŰŬ  ŬɡŰɐ  Űɖɜ  ŬˊɞəŰɞɨɛŮ  ɛŮ  Űɖɜ  ˊŬɟɎɚɚɖɚɖ  ɚŮɘŰɞɡɟɔɑŬ  Űɤɜ                                                   

 ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ,  ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ  ə.ɞ.ə.  ɇɖɜ  Ůɨəɞɚɖ  ˊɟɞůŬɟɛɞɔɐ  Űɞɡ  

ůɡůŰɐɛŬŰɞɠ ůŰɘɠ  űɞɟŰɘəɏɠ  ŬɚɚŬɔɏɠ,  ɡɚɞˊɞɘɞɨɛŮ  ɛŮ  Űɖɜ  ůɤůŰɐ  Ůˊɘɚɞɔɐ  Űɞɡ  Ŭɟɘɗɛɞɨ  

əŬɘ  Űɖɠ  ɘůɢɨɞɠ Űɤɜ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  əŬɘ  Űɞɜ  Űɟɧˊɞ  ɚŮɘŰɞɡɟɔɑŬɠ  ŬɡŰɩɜ. 

 ɇɞ  ŮˊɘɚŮɔɛɏɜɞ  ůɨůŰɖɛŬ  ɗŬ  ŮɑɜŬɘ  ɞɘəɞɜɞɛɘəɧ  ɧŰŬɜ,  ŰŬ  ŮŰɐůɘŬ  ɏɝɞŭŬ  Űɖɠ  

ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ  ŮɑɜŬɘ  ŰŬ   ɢŬɛɖɚɧŰŮɟŬ  ŭɡɜŬŰɎ  ɛŮ  Űɖɜ  ŰŬɡŰɧɢɟɞɜɖ  Ůəˊɚɐɟɤůɖ  

Űɤɜ  ˊŬɟŬˊɎɜɤ ŬˊŬɘŰɐůŮɤɜ. ɄɟɏˊŮɘ  ɜŬ  ŰɞɜɘůɗŮɑ  Ůŭɩ  ɧŰɘ  ɖ  ŬˊŬɑŰɖůɖ  Űɖɠ  ŬůűŬɚɞɨɠ  

əŬɘ  ůɡɜŮɢɞɨɠ ŰɟɞűɞŭɧŰɖůɖɠ  Űɤɜ  əŬŰŬɜŬɚɤŰɩɜ  ˊɟɏˊŮɘ  ɜŬ  ŬɜŰŬˊɞəɟɑɜŮŰŬɘ  ůŰɞ  ɓŬɗɛɧ  

ůɖɛŬɜŰɘəɧŰɖŰŬɠ  Űɤɜ  əŬŰŬɜŬɚɤŰɩɜ. 

ȷˊɧ  ˊɚŮɡɟɎɠ  ůɖɛŬɜŰɘəɧŰɖŰŬɠ  ɚŮɘŰɞɡɟɔɑŬɠ  ɞɘ  əŬŰŬɜŬɚɤŰɏɠ  ɢɤɟɑɕɞɜŰŬɘ  ůŮ  ŰɟŮɑɠ  

ɞɛɎŭŮɠ.  ɆŰɖɜ  ˊɟɩŰɖ  ɞɛɎŭŬ  ůɨɛűɤɜŬ  ɛŮ  Űɘɠ  ůɡůŰɎůŮɘɠ  Űɤɜ  ɞɟɔŬɜɘůɛɩɜ  əŬŰɎŰŬɝɖɠ  

Ŭɜɐəɞɡɜ  əŬŰŬɜŬɚɤŰɏɠ  ŮɝŬɘɟŮŰɘəɎ  ɞɡůɘɩŭŮɘɠ  Űɤɜ  ɞˊɞɑɤɜ  ɖ  ŭɘŬəɞˊɐ  ɚŮɘŰɞɡɟɔɑŬɠ  

ˊɟɞəŬɚŮɑ  ɎɛŮůɞ  əɑɜŭɡɜɞ  ůŰɖ  ɕɤɐ  Űɤɜ  Ŭɜɗɟɩˊɤɜ  Űɞɡ  ˊɚɞɑɞɡ  əŬɘ  Űɞɡ  ɛŮŰŬűɏɟɞɜŰɞɠ  

űɞɟŰɑɞɡ.   Ƀɘ  əŬŰŬɜŬɚɤŰɏɠ  ŬɡŰɞɑ  ůŮ  ŬəŰɘɜɞŮɘŭɏɠ  əŬɘ  ɛŮɘəŰɧ  ůɨůŰɖɛŬ  ŭɘŬɜɞɛɐɠ  

ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ ˊɟɏˊŮɘ  ɜŬ  ŰɟɞűɞŭɞŰɞɨɜŰŬɘ  ŬˊŮɡɗŮɑŬɠ  Ŭˊɧ  Űɞɡɠ  ɕɡɔɞɨɠ  Űɞɡ  

əɨɟɘɞɡ  ˊɑɜŬəŬ.  ɆŰɞɡɠ  əŬŰŬɜŬɚɤŰɏɠ  Űɖɠ  ˊɟɩŰɖɠ  ɞɛɎŭŬɠ  Ŭɜɐəɞɡɜ  :        

                               

   1 ï ɛɖɢŬɜɘůɛɧɠ  ˊɖŭɎɚɘɞɡ. 

   2 ï ɓŬɟɞɨɚəŬ  Ŭɔəɡɟɩɜ. 

   3 ï ŬɜŰɚɑŮɠ  ɟŬɜŰɘůɛɞɨ. 

   4 ï ŬɜŰɚɑŮɠ  ˊɡɟəŬɔɘɎɠ. 

   5 ï ŬɜŰɚɑŮɠ  ɏɟɛŬŰɞɠ. 

   6 ï ˊɑɜŬəŬɠ  ŬůɨɟɛŬŰɞɡ. 

   7 ï ˊɑɜŬəŬɠ  ůɡůəŮɡɩɜ  əŬɘ  ɛɖɢŬɜɘůɛɩɜ  ɜŬɡůɘˊɚɞȶŬɠ. 

   8 ï ůɨůŰɖɛŬ  ůɡɜŬɔŮɟɛɞɨ.  
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   9 ï ůɨůŰɖɛŬ  ŬɜɑɢɜŮɡůɖɠ  ˊɡɟəŬɔɘɎɠ. 

   10 ï ˊɑɜŬəŬɠ  əŬŰŮɨɗɡɜůɖɠ  əŬɘ  Ůɚɏɔɢɞɡ. 

   11 ï ˊɑɜŬəŬɠ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬɠ  ŬɜɎɔəɖɠ  (  ŮɎɜ  ɡˊɎɟɢŮɘ  ). 

   12 ï űɤŰɘůɛɧɠ  ˊɚɞɑɞɡ. 

ɀŮɟɘəɞɑ  Ŭˊɧ  Űɞɡɠ  əŬŰŬɜŬɚɤŰɏɠ  Űɖɠ  ˊɟɩŰɖɠ  ɞɛɎŭŬɠ  (  ɛɖɢŬɜɘůɛɧɠ  ˊɖŭɎɚɘɞɡ,  ŬɜŰɚɑŬ 

ɟŬɜŰɘůɛɞɨ,  ˊɑɜŬəŬɠ  űɩŰɤɜ  ɜŬɡůɘˊɚɞȶŬɠ  ),  ůɨɛűɤɜŬ  ɛŮ  Űɘɠ  ůɡůŰɎůŮɘɠ  Űɤɜ  

ɞɟɔŬɜɘůɛɩɜ  əŬŰɎŰŬɝɖɠ  ˊɚɞɑɤɜ,  ˊɟɏˊŮɘ  ɜŬ  ŰɟɞűɞŭɞŰɞɨɜŰŬɘ  Ŭˊɧ  ŭɨɞ  ŬɜŮɝɎɟŰɖŰŬ  

əɡəɚɩɛŬŰŬ.   

ɆŰŬ  Ⱥ/ũ ï Ƀ/ũ  ˊɚɞɑŬ  ɧˊɞɡ  ɞɘ  əŬɜɞɜɘůɛɞɑ  ŮˊɘɓɎɚɞɡɜ  Űɖɜ  ŮɔəŬŰɎůŰŬůɖ  

ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬɠ  ŬɜɎɔəɖɠ,  ɞɘ  əŬŰŬɜŬɚɤŰɏɠ  Űɖɠ  ˊɟɩŰɖɠ  ɞɛɎŭŬɠ  ˊɞɡ  ˊɟɏˊŮɘ  ɜŬ  

ŰɟɞűɞŭɞŰɖɗɞɨɜ  əŬɘ  Ŭˊɧ  Űɞɜ  ˊɑɜŬəŬ  ŬɜɎɔəɖɠ,  ŮɑɜŬɘ : 

1 ï ɛɖɢŬɜɘůɛɧɠ  ˊɖŭŬɚɑɞɡ. 

2 ï ŬɜŰɚɑŬ  ɟŬɜŰɘůɛɞɨ. 

3 ï ɛɘŬ  ŬɜŰɚɑŬ  ˊɡɟəŬɔɘɎɠ. 

4 ï ɛɘŬ  ŬɜŰɚɑŬ  ůŮɜŰɘɜɩɜ. 

5 ï ůɨůŰɖɛŬ  ůŰŮɔŬɜɩɜ  ɗɡɟɩɜ. 

6 ï ůɨůŰɖɛŬ  ůɡɜŬɔŮɟɛɩɜ  əŬɘ  ŬɜŬɔɔŮɚɘɩɜ. 

7 ï ůɨůŰɖɛŬ  ŬɜɑɢɜŮɡůɖɠ  ˊɡɟəŬɔɘɎɠ. 

8 ï ˊɑɜŬəŬɠ  ŬůɨɟɛŬŰɞɡ.  

9 ï ˊɑɜŬəŬɠ  ůɡůəŮɡɩɜ  əŬɘ  ɛɖɢŬɜɘůɛɩɜ  ɜŬɡůɘˊɚɞȶŬɠ. 

10 ï ˊɑɜŬəŬɠ  ŭɘŮɨɗɡɜůɖɠ  əŬɘ  Ůɚɏɔɢɞɡ. 

11 ï űɤŰɘůɛɧɠ  ŬɜɎɔəɖɠ. 

Ƀ  ɢɟɧɜɞɠ  ŭɘŬəɞˊɐɠ  Űɖɠ  ŰɟɞűɞŭɧŰɖůɖɠ  Űɤɜ  ŮɝŬɘɟŮŰɘəɎ  ɞɡůɘɤŭɩɜ  əŬŰŬɜŬɚɤŰɩɜ  əŬɘ  

Űɖɠ  ŬɡŰɧɛŬŰɖɠ  ŮˊŬɜŬůɨɜŭŮůɖɠ  ŬɡŰɩɜ  ɛŮ  Űɖɜ  ˊɖɔɐ  ŬɜɎɔəɖɠ,  ůɨɛűɤɜŬ  ɛŮ  ŰŬ  

ŮˊɘŰɟŮˊɧɛŮɜŬ  Űɤɜ  ɞɟɔŬɜɘůɛɩɜ  əŬŰɎŰŬɝɖɠ  Űɤɜ  ˊɚɞɑɤɜ,  ŭŮɜ  ˊɟɏˊŮɘ  ɜŬ  ŮɑɜŬɘ  

ɛŮɔŬɚɨŰŮɟɞɠ  Ŭˊɧ  10  Sec.  ɆŰɖɜ  ŭŮɨŰŮɟɖ  ɞɛɎŭŬ  Ŭɜɐəɞɡɜ  ɞɡůɘɩŭŮɠ  əŬŰŬɜŬɚɤŰɏɠ  

ɧˊɤɠ  : 

1 ï ŬɜŰɚɑŮɠ  əŬɘ  ɛɖɢŬɜɘůɛɞɑ  Űɖɠ  əɨɟɘŬɠ  ɛɖɢŬɜɐɠ  ˊɟɧɤůɖɠ. 

2 ï ɓŬɟɞɨɚəŬ  ˊɟɡɛɜŬɑɤɜ  ˊɟɞůŭɏůŮɤɜ. 

3 ï ɓŬɟɞɨɚəŬ  űɞɟŰɞŮəűɧɟŰɤůɖɠ. 

4 ï ɛɖɢŬɜɘůɛɞɑ  ˊɟɞŮŰɞɘɛŬůɑŬɠ  ɛɏůɤɜ  Ůəəɑɜɖůɖɠ  əŬɘ  ɚɑˊŬɜůɖɠ. 

5 ï ŬŮɟɞůɡɛˊɘŮůŰɏɠ. 

6 ï ɣɡəŰɘəɏɠ  űɞɟŰɑɞɡ. 

7 ï ŬŮɟɘůɛɧɠ  ɛɖɢŬɜɞůŰŬůɑɞɡ. 
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8 ï ŬŮɟɘůɛɧɠ  ɢɩɟɞɡ  űɞɟŰɑɞɡ. 

ɆŰɖɜ  ŰɟɑŰɖ  ɞɛɎŭŬ  Ŭɜɐəɞɡɜ  ɛɖ  ɞɡůɘɩŭŮɘɠ  əŬŰŬɜŬɚɤŰɏɠ  ɧˊɤɠ  : 

1 ï ůɡɜŮɟɔŮɑŬ. 

2 ï əɚɘɛŬŰɘůɛɧɠ. 

3 ï ˊɟɞɗŮɟɛŬɜŰɐɟŮɠ. 

4 ï ŭɘɎűɞɟŮɠ  ůɡůəŮɡɏɠ  ɗɏɟɛŬɜůɖɠ. 

5 ï ɛŬɔŮɘɟŮɑŬ. 

6 ï ŬŮɟɘůɛɧɠ  ɢɩɟɞɡ  ŮɜŭɘŬɑŰɖůɖɠ.  

ɆŰɘɠ  ɜɏŮɠ  əŬŰŬůəŮɡɏɠ  ˊɚɞɑɤɜ  ŬɜŮɝɎɟŰɖŰŬ  Ŭˊɧ  Űɞɜ  ˊɟɞɞɟɘůɛɧ  ŮɟɔŬůɑŬɠ  Űɤɜ  ˊɚɞɑɤɜ  

ŬɡŰɩɜ  ɡˊɎɟɢŮɘ  ( ɐ  ˊɟɏˊŮɘ  ɜŬ  ɡˊɎɟɢŮɘ )  ůɨůŰɖɛŬ  ŬɡŰɧɛŬŰɞɡ  ŬˊɞəɚŮɘůɛɞɨ  əŬŰɎ  Űɖɜ  

ɡˊŮɟűɧɟŰɤůɖ  Űɤɜ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  Űɤɜ  əŬŰŬɜŬɚɤŰɩɜ  Űɖɠ  ŰɟɑŰɖɠ  ɞɛɎŭŬɠ  Ŭˊɧ  

Űɞɜ  əɨɟɘɞ  ˊɑɜŬəŬ  ŭɘŬɜɞɛɐɠ. 

ȺəŰɧɠ  Űɤɜ  ŬɜɤŰɏɟɤ  ɓŬůɘəɩɜ  ŬˊŬɘŰɐůŮɤɜ  ɔɘŬ  Űɖɜ  Ůəɚɞɔɐ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  

ɛˊɞɟŮɑ  Ůˊɑůɖɠ  ɜŬ  ɏɢɞɡɜ  ɛŮɔɎɚɖ  Ůˊɘɟɟɞɐ  ŰŬ  ŬɜŬɛŮɜɧɛŮɜŬ  ɟŮɨɛŬŰŬ  ɓɟŬɢɡəɨəɚɤůɖɠ.  

ȺɎɜ  ŰŬ  ɟŮɨɛŬŰŬ  ŬɡŰɎ  ɡˊŮɟɓŬɑɜɞɡɜ  Űɤɜ  ɞɜɞɛŬůŰɘəɩɜ  ɟŮɡɛɎŰɤɜ  ɓɟŬɢɡəɨəɚɤůɖɠ  

ůɡůəŮɡɩɜ  əŬɘ  ɛɖɢŬɜɘůɛɩɜ  ˊɟɞůŰŬůɑŬɠ,  ŰɧŰŮ  ŮɘůɏɟɢŮŰŬɘ  ɖ  ŬɜɎɔəɖ  ŭɘŬɑɟŮůɖɠ  ɕɡɔɩɜ,  

ˊɘɜɎəɤɜ,  ŮɔəŬŰɎůŰŬůɖɠ  ŭɨɞ  ɐ  əŬɘ  ˊŮɟɘůůɧŰŮɟɤɜ  ŬɜŮɝɎɟŰɖŰɤɜ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ 

, ɖ  ŮɔəŬŰɎůŰŬůɖ  ůŰɟŬɔɔŬɚɘůŰɘəɩɜ  ˊɖɜɑɤɜ,  Ůəɚɞɔɐ  ɡɣɖɚɐɠ  ŰɎůɖɠ  ɔɘŬ  Űɞɜ  ɖɚŮəŰɟɘəɧ  

ůŰŬɗɛɧ. 

 

          2.3   ɆɡůŰɐɛŬŰŬ  ȹɘŬɜɞɛɐɠ  ȼɚŮəŰɟɘəɐɠ  ȺɜɏɟɔŮɘŬɠ. 

 

ȳůɞɜ  ŬűɞɟɎ  Űɞɜ  Űɟɧˊɞ  ůɨɜŭŮůɖɠ  Űɤɜ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  ɛŮ  əɞɘɜɞɨɠ  ɕɡɔɞɨɠ  əŬɘ  

Űɖ  ŭɘŬɑɟŮůɖ  Űɤɜ  ɕɡɔɩɜ  ŬɡŰɩɜ,  ŭɘŬəɟɑɜɞɡɛŮ  Űɞɡɠ  Ůɝɐɠ  ůɡɜŭɡŬůɛɞɨɠ  ůɡůŰɖɛɎŰɤɜ  

ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ.   

1 ï ɛŮ  ɏɜŬ  ɛɖ  ŭɘŬɘɟŮŰɧ  ůɨůŰɖɛŬ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ. 

2 ï ɛŮ  ɏɜŬ  ŭɘŬɘɟŮŰɧ  ůɨůŰɖɛŬ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ. 

3 ï ɛŮ  ŬɟəŮŰɎ  ŭɘŬɘɟŮŰɎ  ůɡůŰɐɛŬŰŬ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ. 

ɇɞ  əɎɗŮ  ɏɜŬ  Ŭˊɧ  ŰŬ  ˊŬɟŬˊɎɜɤ  ůɡůŰɐɛŬŰŬ  ɛˊɞɟŮɑ  ɜŬ  ɏɢŮɘ  ŮűŬɟɛɞɔɐ  ůŰŬ  ˊɚɞɑŬ  ɛŮ  

ůɡɛɓŬŰɘəɧ  ɐ  ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ  Űɟɧˊɞ  ɚŮɘŰɞɡɟɔɑŬɠ  Űɤɜ  ůɡůŰɖɛɎŰɤɜ  ˊɟɞůŰŬůɑŬɠ.       

  ɆɡɜŭɡŬůɛɧɠ  ɛŮ  ɏɜŬ  ɛɖ  ŭɘŬɘɟŮŰɧ ůɨůŰɖɛŬ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ. 
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Ƀ  ˊɘɞ  Ŭˊɚɧɠ  ůɡɜŭɡŬůɛɧɠ  ɛŮ  ɏɜŬ  ɛɖ  ŭɘŬɘɟŮŰɧ  ůɨůŰɖɛŬ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ,  Űɞ  ɞˊɞɑɞ  

ŮűŬɟɛɧɕŮŰŬɘ  ůŰɖ  ŭɘŬɜɞɛɐ  Űɞɡ  ůɡɜŮɢɞɨɠ  əŬɘ  ŮɜŬɚɚŬůůɧɛŮɜɞɡ  ɟŮɨɛŬŰɞɠ  ŮɑɜŬɘ  ŬɡŰɧɠ  

ˊɞɡ  ˊŬɟɞɡůɘɎɕŮŰŬɘ  ůŰɞ  ůɢɐɛŬ  2.2. 

 

ɆɢɐɛŬ 2.2  

ɆɢŮŭɘɎɔɟŬɛɛŬ ȾɄȹ ɛŮ ɏɜŬ ɛɖ ŭɘŬɘɟŮŰɧ ůɨůŰɖɛŬ ɕɡɔɩɜ. 

 

 

ɇɞ  ɢŬɟŬəŰɖɟɘůŰɘəɧ  ɔɜɩɟɘůɛŬ  Űɞɡ  ůɡɜŭɡŬůɛɞɨ  ŬɡŰɞɨ  ŮɑɜŬɘ  ɞɘ  ɛɖ  ŭɘŬɘɟŮŰɞɑ  ɕɡɔɞɑ,  

ůŰɞɡɠ  ɞˊɞɑɞɡɠ  ˊɟɞɛɖɗŮɨŮŰŬɘ  ɖ  ɖɚŮəŰɟɘəɐ  ŮɜɏɟɔŮɘŬ  Ŭˊɧ  Űɘɠ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŮɠ. 

Ƀɘ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŮɠ  ŮɑɜŬɘ  ůɡɜŭŮɛɏɜŮɠ  ɛŮ  Űɞɡɠ  ɕɡɔɞɨɠ  ɛɏůɤ  ŬɡŰɞɛɎŰɤɜ  

ŭɘŬəɞˊŰɩɜ,  Ůɜɩ  ŰŬ  əɡəɚɩɛŬŰŬ  ŭɘŬɜɞɛɐɠ  ɛˊɞɟɞɨɜ  ɜŬ  ŮɑɜŬɘ  ŮɑŰŮ  ɛɏůɤ  ŬɡŰɞɛɎŰɤɜ  

ŭɘŬəɞˊŰɩɜ,  ŮɑŰŮ  ɛɏůɤ  ŬůűŬɚŮɘɩɜ.  Ʉɞɚɚɞɑ  ŮɑɜŬɘ  ŮəŮɑɜɞɘ  ˊɞɡ  ɗŮɤɟɞɨɜ  əŬɘ  

ŮűŬɟɛɧɕɞɡɜ  Űɞɜ  ůɡɜŭɡŬůɛɧ  ŬɡŰɧ,  ɤɠ  Űɞɜ  ŮɡəɞɚɧŰŮɟɞ  əŬɘ  ɞɘəɞɜɞɛɘəɧŰŮɟɞ  Űɟɧˊɞ  

ɕŮɨɝɖɠ  əŬɘ  ŭɘŬɜɞɛɐɠ. 
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Ƀ  ůɡɜŭɡŬůɛɧɠ  ɧɛɤɠ  ŬɡŰɧɠ  ˊŬɟɞɡůɘɎɕŮɘ  ɛŮɘɞɜŮəŰɐɛŬŰŬ  əŬɘ  ɛɎɚɘůŰŬ  ŬɟəŮŰɎ  

ůɞɓŬɟɎ.   

ɆŮ  ˊŮɟɑˊŰɤůɖ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ůŰɞɡɠ  ɕɡɔɞɨɠ  ɐ  ůŮ  əŬŰŬɜŬɚɤŰɐ  Űɞɡ  ɞˊɞɑɞɡ  ɞ  

ɛɖɢŬɜɘůɛɧɠ  ˊɟɞůŰŬůɑŬɠ  ŭŮɜ  ŮˊŮɜŮɟɔŮɑ  ůɤůŰɎ,  ŰɧŰŮ  ŮˊŬəɞɚɞɡɗŮɑ  ŬˊɞəɚŮɘůɛɧɠ  Űɞɡ  

ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  Ŭˊɧ  Űɖɜ  ŰɟɞűɞŭɧŰɖůɖ  Űɖɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ,  ɛŮ  

ŬˊɞŰɏɚŮůɛŬ  ɜŬ  ɏɢɞɡɛŮ  ŭɡůɎɟŮůŰŮɠ  əŬŰŬůŰɎůŮɘɠ. 

ɆɞɓŬɟɧ  Ůˊɑůɖɠ  ɛŮɘɞɜɏəŰɖɛŬ  Űɞɡ  ůɡůŰɐɛŬŰɞɠ  ŬɡŰɞɨ  ŮɑɜŬɘ  Űɞ  Ůɝɐɠ,  əŬŰɎ  Űɖɜ  

ŮˊɘůəŮɡɐ  ɐ  ůɡɜŰɐɟɖůɖ  Űɤɜ  ɕɡɔɩɜ,  ˊɟɏˊŮɘ  ɜŬ  ɔɑɜŮɘ  ˊɎɚɘ  ŬˊɞəɚŮɘůɛɧɠ  Űɞɡ  

ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ. 

ɆŰɞ  ɓɟŬɢɡəɨəɚɤɛŬ  ˊɞɚɨ  ŮɚŬůŰɘəɎ  ůɡɛˊŮɟɘűɏɟŮŰŬɘ  Űɞ  ůɨůŰɖɛŬ  ŮɜŬɚɚŬůůɧɛŮɜɞɡ  

ɟŮɨɛŬŰɞɠ  ɛŮ  ˊɖɜɑɞ  ŬɜŰɑŭɟŬůɖɠ.  ȰɜŬ  ŰɏŰɞɘɞ  ůɨůŰɖɛŬ  ˊŬɟɞɡůɘɎɕŮŰŬɘ  ůŰɞ  ůɢɐɛŬ  2.3. 

ɆɢɐɛŬ 2.3  

ɆɢŮŭɘɎɔɟŬɛɛŬ ȾɄȹ ŭɘŬɘɟŮŰɩɜ ɕɡɔɩɜ, ɛŮ Űɖ ɓɞɐɗŮɘŬ ˊɖɜɑɞɡ ŬɜŰɑŭɟŬůɖɠ. 
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Ƀɘ  ɛɖɢŬɜɘůɛɞɑ  ˊɟɞůŰŬůɑŬɠ  Ŭˊɧ  ɓɟŬɢɡəɨəɚɤɛŬ  Űɤɜ  ŬɡŰɧɛŬŰɤɜ  ŭɘŬəɞˊŰɩɜ  Űɤɜ  

ŮɜŬɚɚŬəŰɐɟɤɜ,  ˊɟɏˊŮɘ  ɜŬ  ɏɢɞɡɜ  ŰɏŰɞɘŬ  ŮˊɑŭɟŬůɖ,  ˊɞɡ  ůŰɖɜ  ˊŮɟɑˊŰɤůɖ  

ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ůŮ  ɏɜŬ  ŰɛɐɛŬ  Űɤɜ  ɕɡɔɩɜ  (  ˊɢ.  ůŰɞ  ŰɛɐɛŬ 1 )  ɖ  ɟɞɐ  Űɞɡ  

ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  Ŭˊɧ  Űɞɡɠ  ůɡɜŭŮɛɏɜɞɡɠ  ůŰɞ  ŰɛɐɛŬ  ŬɡŰɧ  ŮɜŬɚɚŬəŰɐɟŮɠ  

ˊɟɏˊŮɘ  ɜŬ  ŭɘŬəɞˊŮɑ  (  ɗŬ  ŮˊŮɜŮɟɔɐůɞɡɜ  ɞɘ  ŬɡŰɧɛŬŰɞɘ  ŭɘŬəɧˊŰŮɠ  ȷ1  əŬɘ  ȷ2  ). 

ȺɎɜ  Űɞ  ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ŭŮɜ  ɡˊɞɢɤɟɐůŮɘ,  ŰɧŰŮ  ɗŬ  ŮɝŬəɞɚɞɡɗŮɑ  ɜŬ  ɟɏŮɘ  

ɟŮɨɛŬ  Ŭˊɧ  Űɞɡɠ  ɏɜŬɚɚŬəŰɐɟŮɠ  Űɞɡ  ŰɛɐɛŬŰɞɠ  2  (  G3  əŬɘ  G4  ). 

ȼ  ɏɜŰŬůɖ  Űɞɡ  ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ɗŬ  ŮɑɜŬɘ  ɛɘəɟɧŰŮɟɖ,  ɧɢɘ  ɛɧɜɞ  ɚɧɔɤ  

ŬˊɞəɚŮɘůɛɞɨ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  G1  əŬɘ  G2,  ŬɚɚɎ  əŬɘ  ɚɧɔɤ  ˊŮɟɘɞɟɘůŰɘəɐɠ  

ŮˊɑŭɟŬůɖɠ  Űɞɡ  ́ ɖɜɑɞɡ  ŬɜŰɑŭɟŬůɖɠ. 

ȼ  ˊɟɞůŰŬůɑŬ  Ŭˊɧ  ɓɟŬɢɡəɨəɚɤɛŬ  ůŰɖɜ  ˊŮɟɑˊŰɤůɖ  ŬɡŰɐ  ŮˊɘɚɏɔŮŰŬɘ  ɛŮ  ŰɏŰɞɘɞ  Űɟɧˊɞ  

ɩůŰŮ  ɛŮŰɎ  Ŭˊɧ  əŬɗɞɟɘůɛɏɜɞ  ɢɟɧɜɞ  ɜŬ  ɔɑɜŮɘ  ŬˊɞəɚŮɘůɛɧɠ  Űɞɡ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  

Ŭˊɧ  Űɞɡɠ  ŬɡŰɧɛŬŰɞɡɠ  ŭɘŬəɧˊŰŮɠ  ȷ3  əŬɘ  ȷ4. 

ȺɎɜ  ɛŮŰɎ  Űɞɜ  ŬˊɞəɚŮɘůɛɧ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  G1  əŬɘ  G2  Űɞ  ɓɟŬɢɡəɨəɚɤɛŬ  

ɡˊɞɢɤɟɐůŮɘ,  ŰɧŰŮ  ɖ  əɑɜɖůɖ  ɗŬ  ůɡɜŮɢɘůŰŮɑ  ɚɧɔɤ  ˊŬɟŬɛɞɜɐɠ  ůŰɞ  ůɨůŰɖɛŬ  Űɤɜ  

ŮɜŬɚɚŬəŰɐɟɤɜ  G3  əŬɘ  G4. 

ɇɞ  ˊŬɟŬˊɎɜɤ  ˊŮɟɘɔɟŬűɘəɧ  ůɨůŰɖɛŬ  ŮɑɜŬɘ  ŬɟəŮŰɎ  ŮɡŬɑůɗɖŰɞ  ůŰŬ  ɛŮŰŬɓŬŰɘəɎ  űɞɟŰɑŬ  

ɚɧɔɤ  ˊɟɧůɗŮŰɖɠ  ŬˊɩɚŮɘŬɠ  ŰɎůɖɠ  ůŰɞ  ˊɖɜɑɞ  ŬɜŰɑŭɟŬůɖɠ. 

ũɘŬ  Űɘɠ  ˊŮɟɘˊŰɩůŮɘɠ  ŮˊɘůəŮɡɩɜ,  ɛŮŰŬůəŮɡɩɜ  ɐ  ůɡɜŰɖɟɐůŮɤɜ  əɨɟɘɤɜ  ɕɡɔɩɜ  

ˊɘɜɎəɤɜ,  ɞ  ůɡɜŭɡŬůɛɧɠ  ɛŮ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬ  ˊɧɟŰɞɡ  ůɡɛˊŮɟɘűɏɟŮŰŬɘ  ŮɚŬůŰɘəɎ.  ȰɜŬ  

ŰɏŰɞɘɞ  ůɨůŰɖɛŬ  ˊŬɟɞɡůɘɎɕŮŰŬɘ  ůŰɞ  ůɢɐɛŬ  2.4.   
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ɆɢɐɛŬ 2.4 

ɆɡɜŭɡŬůɛɧɠ ȾɄȹ ɛŮ ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬ ˊɧɟŰɞɡ. 

 

ɆŰɞ  ůɨůŰɖɛŬ  ŬɡŰɧ  ɖ  ˊŬɟɞɢɐ  Űɞɡ  ɟŮɨɛŬŰɞɠ  Ŭˊɧ  Űɘɠ  əɨɟɘŮɠ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŮɠ  

ɔɑɜŮŰŬɘ  əŬɜɞɜɘəɎ  ɛŮ  Űɞɜ  ŬˊɞɕŮɨəŰɖ  ȷȻ  ůŮ  ɗɏůɖ  əɚŮɘůŰɧɠ.  ɆŮ  ˊŮɟɑˊŰɤůɖ  ŬɜɎɔəɖɠ  

ŮˊɘůəŮɡɐɠ,  ɛŮŰŬůəŮɡɐɠ  ɐ  ůɡɜŰɐɟɖůɖɠ  Űɤɜ  ɕɡɔɩɜ  ɗɏŰɞɡɛŮ  Űɞɜ  ŬˊɞɕŮɨəŰɖ  ȷȻ  ůŮ  

ɗɏůɖ  -  ŬɜɞɘəŰɧɠ  -  ŰɟɞűɞŭɞŰɞɨɛŮ  Űɘɠ  ŬɜŬɔəŬɑŮɠ  əŬŰŬɜŬɚɩůŮɘɠ  (  ɧˊɤɠ  ŬɡŰɏɠ  

ˊŮɟɘɔɟɎűɞɜŰŬɘ  ůŰɞɜ  ŮɜŮɟɔŮɘŬəɧ  ɘůɞɚɞɔɘůɛɞɨ  Űɞɡ  ˊɚɞɑɞɡ  )  Ŭˊɧ  Űɞ  ˊŮŭɑɞ  Űɖɠ  

ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬɠ  ˊɧɟŰɞɡ,  əŬɘ  ˊɟŬɔɛŬŰɞˊɞɘɞɨɛŮ  Űɘɠ  ŬˊŬɟŬɑŰɖŰŮɠ  ŮɟɔŬůɑŮɠ  ɧˊɤɠ  

Ŭəɟɘɓɩɠ  ůɡɛɓŬɑɜŮɘ  ɛŮ  ŰŬ  ˊɚɞɑŬ  ˊɞɡ  ŭɘŬɗɏŰɞɡɜ  ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŬ  ŬɜɎɔəɖɠ. 

ɀŮ  ůəɞˊɧ  Űɖ  ŭɘŮɡəɧɚɡɜůɖ  Űɖɠ  ŮˊɘůəŮɡɐɠ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  ɛˊɞɟɞɨɛŮ  

Ůˊɑůɖɠ  ɜŬ  ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ  ɏɜŬ  ůɨůŰɖɛŬ  ůŰɞ  ɞˊɞɑɞ  ŮəŰɧɠ  Űɤɜ  əɡɟɑɤɜ  ɕɡɔɩɜ, ɜŬ  

ɡˊɎɟɢɞɡɜ  ɓɞɖɗɖŰɘəɞɑ  ɕɡɔɞɑ. (ůɢɐɛŬ 2.5) 
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Ʉɞɚɚɏɠ  űɞɟɏɠ  ɚɧɔɤ  ɛɘəɟɐɠ  ɘəŬɜɧŰɖŰŬɠ  ŭɘŬəɞˊɐɠ  Űɤɜ  ŬɡŰɧɛŬŰɤɜ  ŭɘŬəɞˊŰɩɜ,  ůŰɞ  

ůɨůŰɖɛŬ  ɛŮ  ɛɞɜɧ  ɛɖ  ŭɘŬɘɟŮŰɧ  ůɨůŰɖɛŬ  ɕɡɔɩɜ,  ɞ  ɖɚŮəŰɟɞɚɧɔɞɠ  ɛŮɚŮŰɖŰɐɠ  ŮˊɘŰɟɏˊŮɘ  

Űɖɜ  ˊŬɟɎɚɚɖɚɖ  ɐ  ůɨɔɢɟɞɜɖ  ɚŮɘŰɞɡɟɔɑŬ  ɖɚŮəŰɟɞɔŮɜɜɖŰɟɘɩɜ  ɛɧɜɞ  ůŮ  ˊŮɟɘɞɟɘůɛɏɜɖ  

ɏəŰŬůɖ. 

 

ɆɢɐɛŬ 2.5 

ɆɡɜŭɡŬůɛɧɠ ȾɄȹ ɛŮ ɓɞɖɗɖŰɘəɞɨɠ ɕɡɔɞɨɠ. 

 

ɆɡɜŭɡŬůɛɧɠ  ɛŮ  ɛɞɜɧ  ŭɘŬɘɟŮŰɧ  ůɨůŰɖɛŬ  ɕɡɔɩɜ. 

ȼ  ŰɛɖɛŬŰɞˊɞɑɖůɖ  Űɤɜ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ,  ŭɖɚŬŭɐ  ɖ  ŭɘŬɑɟŮůɖ  ŬɡŰɩɜ  ůŮ  ŬɜŮɝɎɟŰɖŰŬ  

ŰɛɐɛŬŰŬ  (  ůɢɐɛŬ  2.6  ),  ɧˊɞɡ  Űɞ  əɎɗŮ  ŰɛɐɛŬ  ŰɟɞűɞŭɞŰŮɑŰŬɘ  Ŭˊɧ  ŬɜŮɝɎɟŰɖŰɖ  ˊɖɔɐ  

ɟŮɨɛŬŰɞɠ,  ŮˊɘŰɟɏˊŮɘ  Űɖɜ  Ŭˊɞűɡɔɐ  ɛŮɟɘəɩɜ  ɛŮɘɞɜŮəŰɖɛɎŰɤɜ  Űɞɡ  ɛɖ  ŭɘŬɘɟŮŰɞɨ  

ůɡůŰɐɛŬŰɞɠ. 
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ɆɢɐɛŬ  2.6 

ɄŬɟŬŭŮɑɔɛŬŰŬ  ůɡɜŭɡŬůɛɩɜ  ɛŮ  ɏɜŬ  ŭɘŬɘɟŮŰɧ  ůɨůŰɖɛŬ.     
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ȼ  ŮˊɘůəŮɡɐ  əŬɘ  ůɡɜŰɐɟɖůɖ  Űɤɜ  ɕɡɔɩɜ  ůŰɞɡɠ  ůɡɜŭɡŬůɛɞɨɠ  ɛŮ  ɏɜŬ  ŭɘŬɘɟŮŰɧ  

ůɨůŰɖɛŬ  ɕɡɔɩɜ  ŮɑɜŬɘ  Ůɨəɞɚɖ,  ɖ  ŮɚŬůŰɘəɧŰɖŰŬ  ůŰɞ  ɓɟŬɢɡəɨəɚɤɛŬ  ɛŮɔŬɚɨŰŮɟɖ. 

Ƀ  ɓŬɗɛɧɠ  ŮɚŬůŰɘəɧŰɖŰŬɠ  ůŰɞ  ɓɟŬɢɡəɨəɚɤɛŬ  ŮɝŬɟŰɎŰŬɘ  Ŭˊɧ  Űɞɜ  Űɟɧˊɞ  ɕŮɨɝɖɠ  Űɤɜ  

ůɡůŰɖɛɎŰɤɜ.  ȺɎɜ  ůŰɖ  ɕŮɨɝɖ  ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ  Ŭˊɚɞɑ  ɛŮŰŬɚɚɘəɞɑ  ŭŮůɛɞɑ  ɐ  Ŭˊɚɞɑ  

ŬˊɞɕŮɨəŰŮɠ  ŰɧŰŮ  ɖ  ŮɚŬůŰɘəɧŰɖŰŬ  ůŰɞ  ɓɟŬɢɡəɨəɚɤɛŬ  ŮɑɜŬɘ  ɑŭɘŬ  ɛŮ  ŬɡŰɐ  Űɞɡ  ɛɖ  

ŭɘŬɘɟŮŰɞɨ  ůɡůŰɐɛŬŰɞɠ.  ȺɎɜ  ɧɛɤɠ  ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ  ŬɡŰɧɛŬŰɞɘ  ŭɘŬəɧˊŰŮɠ  ɛŮ  

əŬŰɎɚɚɖɚɖ  ŭɘɎŰŬɝɖ  ˊɟɞůŰŬůɑŬɠ  əŬŰɎ  Űɞɡ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ,  ŰɧŰŮ  ɖ  ŮɚŬůŰɘəɧŰɖŰŬ  

ŮɑɜŬɘ  ŬɟəŮŰɎ  ɛŮɔɎɚɖ.  Ⱥˊɑůɖɠ,  ɛŮɔŬɚɨŰŮɟɖ  ŮɑɜŬɘ  ɖ  ŬɝɘɞˊɘůŰɑŬ  Űɖɠ  ůɡɜŮɢɞɨɠ  ˊŬɟɞɢɐɠ  

ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ůŰɞɡɠ  əŬŰŬɜŬɚɤŰɏɠ,  ɧŰŬɜ  ɖ  ɛŮŰŬɔɤɔɐ  Űɖɠ  ˊŬɟɞɢɐɠ  ɔɑɜŮŰŬɘ  

ŬɡŰɧɛŬŰŬ. 

 

     ɆɡɜŭɡŬůɛɧɠ  ŭɘəŰɨɤɜ  ɛŮ  ŬɟəŮŰɎ  ůɡůŰɐɛŬŰŬ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ. 

 

Ƀ  ůɡɜŭɡŬůɛɧɠ  ɛŮ  ŬɟəŮŰɎ  ůɡůŰɐɛŬŰŬ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ  ŮɑɜŬɘ  ˊŮɟɑˊɚɞəɞɠ   

( ůɢɐɛŬ  2.7 ).  Ƀ  ůɡɜŭɡŬůɛɧɠ  ŬɡŰɧɠ  ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ  ɛɧɜɞ  ɤɠ  ɛŮɘəŰɧ  ůɨůŰɖɛŬ  ůŮ  

ɛŮŰŬůəŮɡŬůɛɏɜŬ  ˊɚɞɑŬ,  ůŰŬ  ɞˊɞɑŬ  ɔɑɜŮŰŬɘ  ŮˊɏəŰŬůɖ  Űɤɜ  ŮɔəŬŰŬůŰɎůŮɤɜ.  ɆŰɖɜ  

ȺɚɚɎŭŬ  ŰɏŰɞɘɞɡ  Ůɑŭɞɡɠ  ɛŮŰŬůəŮɡɏɠ  ɏɢɞɡɜ  ɔɑɜŮɘ  əɡɟɑɤɠ  ůŮ  Ⱥ/ũ ï  Ƀ/ũ  ˊɚɞɑŬ. 

ȼ  Ɏɜɞŭɞɠ  Űɖɠ  ŰɞɡɟɘůŰɘəɐɠ  əɑɜɖůɖɠ  ŬűŮɜɧɠ  əŬɘ  ɖ  ˊɟɧɗŮůɖ  Űɤɜ  Ⱥɚɚɖɜɘəɩɜ  

ȾɡɓŮɟɜɐůŮɤɜ  ɔɘŬ  əŬɚɨŰŮɟɖ  ŮɝɡˊɖɟɏŰɖůɖ  Űɤɜ  Ⱥɚɚɖɜɘəɩɜ  Ɂɖůɘɩɜ  ŬűŮŰɏɟɞɡ,  

ɞŭɐɔɖůŬɜ  Űɞɡɠ  ȰɚɚɖɜŮɠ  ŮűɞˊɚɘůŰɏɠ  ůŰɖɜ  ŬɔɞɟɎ  Ůɜɧɠ  ɛŮɔɎɚɞɡ  Ŭɟɘɗɛɞɨ  

ɛŮŰŬɢŮɘɟɘůɛɏɜɤɜ  Ⱥ/ũ ï  Ƀ/ũ  ˊɚɞɑɤɜ. 

ɇɞ  ɛɏɔŮɗɞɠ  ɛŮŰŬůəŮɡɐɠ  Űɤɜ  ˊɚɞɑɤɜ  ŬɡŰɩɜ  ŮɑɜŬɘ  ŬɟəŮŰɎ  ɛŮɔɎɚɞ  ɚɧɔɤ  Ŭɨɝɖůɖɠ  

Űɤɜ  ɢɩɟɤɜ  ŮɜŭɘŬɑŰɖůɖɠ,  ůɡɜŮˊɩɠ  ɡˊɎɟɢŮɘ  Ŭɨɝɖůɖ  Űɤɜ  ɛɞɜɎŭɤɜ  əɚɘɛŬŰɘůɛɞɨ,  

űɤŰɘůɛɞɨ,  ɛŬɔŮɘɟŮɑɤɜ  əŬɘ  ɛˊŬɟ.  ȼ  ɡˊɎɟɢɞɡůŬ  ɖɚŮəŰɟɘəɐ  ŮɜɏɟɔŮɘŬ  Űɤɜ  ˊɚɞɑɤɜ  

ŬɡŰɩɜ  ŭŮɜ  ŮˊŬɟəŮɑ  ɔɘŬ  Űɖɜ  əɎɚɡɣɖ  Űɤɜ  ɜɏɤɜ  ŬɜŬɔəɩɜ,  ɛŮ  ŬˊɞŰɏɚŮůɛŬ  Űɖɜ  

ŮɔəŬŰɎůŰŬůɖ  Ůɜɧɠ  ɖ  əŬɘ  ˊŮɟɘůůɞŰɏɟɤɜ  ɖɚŮəŰɟɞˊŬɟŬɔɤɔɩɜ,  ŬɜɎɚɞɔŬ  ɛŮ  Űɞ  ɛɏɔŮɗɞɠ  

Űɖɠ  ɕɖŰɞɨɛŮɜɖɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ.  ȺɎɜ  Űɞ  ɛɏɔŮɗɞɠ  Űɖɠ  ɕɖŰɞɨɛŮɜɖɠ  Ůˊɘˊɚɏɞɜ  

ŮɜɏɟɔŮɘŬɠ  ŮɑɜŬɘ  ɛɘəɟɧ  əŬɘ  Űɞ  ɡˊɎɟɢɞɜ  ůɨůŰɖɛŬ  ɕŮɨɝɖɠ  əŬɘ  ŭɘŬɜɞɛɐɠ  ( Ŭˊɧ  Ɏˊɞɣɖ  

ɖɚŮəŰɟɘəɐɠ  əŬɘ  ɛɖɢŬɜɘəɐɠ  ŬɜŰɞɢɐɠ ) ɛˊɞɟŮɑ  ɜŬ  ŭŮɢɗŮɑ  Űɖɜ  ŮˊŬɡɝɖɛɏɜɖ  ɖɚŮəŰɟɘəɐ  

ŮɜɏɟɔŮɘŬ,  ŰɧŰŮ  ɞ  ɜɏɞɠ  ɖɚŮəŰɟɘəɧɠ  ůŰŬɗɛɧɠ  ˊɟɞůŬɟɛɧɕŮŰŬɘ  ŮɨəɞɚŬ,  ɢɤɟɑɠ  ɛŮɔɎɚɖ  

ɞɘəɞɜɞɛɘəɐ  ŮˊɘɓɎɟɡɜůɖ  ůŰɞ  ɡˊɎɟɢɞɜ  ŮɜŮɟɔɧ ɖɚŮəŰɟɘəɧ  ůɨůŰɖɛŬ.  ȺɎɜ,  ɧɛɤɠ,  Űɞ  

ɛɏɔŮɗɞɠ  Űɖɠ  ɕɖŰɞɨɛŮɜɖɠ  Ůˊɘˊɚɏɤɜ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ŮɑɜŬɘ  ɛŮɔɎɚɞ,  əŬɘ  Űɞ  

ɡɎ́ɟɢɞɜ  ůɨůŰɖɛŬ  ŬɜɑəŬɜɞ  ɜŬ  Űɖ  ŭŮɢŰŮɑ,  ŰɧŰŮ  ɖ  ŬɜŰɘəŬŰɎůŰŬůɖ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  

ůŰŬɗɛɞɨ  ɛŮ  ɜɏɞ  əŬŰɎɚɚɖɚɞ  ɔɘŬ  ŰŬ  ɜɏŬ  ŭŮŭɞɛɏɜŬ,  ŮɑɜŬɘ  ɞɘəɞɜɞɛɘəɎ  Ŭůɨɛűɞɟɖ. 
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ɆŰɖɜ  ˊŮɟɑˊŰɤůɖ  ŬɡŰɐ  ɔɘŬ  Űɖɜ  ŰɟɞűɞŭɧŰɖůɖ  Űɤɜ  ɜɏɤɜ  əŬŰŬɜŬɚɤŰɩɜ  ŰɞˊɞɗŮŰɞɨɛŮ  

ɏɜŬ  ɜɏɞ  ɖɚŮəŰɟɘəɧ  ůŰŬɗɛɧ ( ůɢɐɛŬ  2.6 ɓ )  ɛŮ  ɝŮɢɤɟɘůŰɧ  ˊɑɜŬəŬ  ɕŮɨɝɖɠ  əŬɘ  

ŭɘŬɜɞɛɐɠ.  Ƀɘ  ɜɏŮɠ  əŬŰŬɜŬɚɩůŮɘɠ  ɛˊɞɟɞɨɜ  ůŮ  ˊŮɟɑˊŰɤůɖ  ɓɚɎɓɖɠ  Űɞɡ  ɜɏɞɡ  

ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  ɜŬ  ŰɟɞűɞŭɞŰɖɗɞɨɜ  əŬɘ  Ŭˊɧ  Űɞɜ  ɡˊɎɟɢɞɜŰŬ  ɖɚŮəŰɟɘəɧ  ůŰŬɗɛɧ  

ɛɏůɤ  Űɤɜ  ɛŮŰŬɔɤɔɘəɩɜ  ŭɘŬəɞˊŰɩɜ  ɘůɢɨɞɠ,  Ůűɧůɞɜ  űɡůɘəɎ  Űɞ  ŮˊɘŰɟɏˊŮɘ  ŬɡŰɧ  ɖ  

ɡˊɎɟɢɞɡůŬ  ŬůűŬɚɘůŰɘəɐ  ŭɘɎŰŬɝɖ. 

 

ɆɢɐɛŬ  2.7 

ɆɡɜŭɡŬůɛɧɠ  ɛŮ  ŬɟəŮŰɎ  ůɡůŰɐɛŬŰŬ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ. 

Ŭ)  1ȸ ï Űɟɘˊɞɚɘəɧɠ  ŭɘŬəɧˊŰɖɠ  ɘůɢɨɞɠ  Űɟɘɩɜ  ɗɏůŮɤɜ. 

ɓ)  2ȸ ï Űɟɘˊɞɚɘəɧɠ  ŭɘŬəɧˊŰɖɠ  ɘůɢɨɞɠ  ŭɨɞ  ɗɏůŮɤɜ.                                
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     2.4   ɆɡůŰɐɛŬŰŬ  ȹɘŬɜɞɛɐɠ  ȼɚŮəŰɟɘəɐɠ  ȺɜɏɟɔŮɘŬɠ  ůŰɞɡɠ  ȼɚŮəŰɟɘəɞɨɠ  

ɆŰŬɗɛɞɨɠ  ɛŮ  ɀŮɔɎɚɖ  Ƚůɢɨ. 

 

ɀŮ  Űɖɜ  Ɏɜɞŭɞ  Űɖɠ  ɘůɢɨɞɠ  Űɤɜ  ɖɚŮəŰɟɘəɩɜ  ůŰŬɗɛɩɜ  əɡɟɑɤɠ  ŮɜŬɚɚŬůůɞɛɏɜɞɡ  

ɟŮɨɛŬŰɞɠ,  ɞɘ  ɛɖɢŬɜɘůɛɞɑ  ˊɟɞůŰŬůɑŬɠ  Ŭˊɧ  ɓɟŬɢɡəɨəɚɤɛŬ  ɛˊɞɟŮɑ  ɜŬ  ŮɑɜŬɘ  

ŬɜŮ́ŬɟəŮɑɠ  ŮɎɜ  Űɞ  ůɨůŰɖɛŬ  ŭɘŬɜɞɛɐɠ  Űɖɠ  ɖɚŮəŰɟɘəɐɠ  ŮɜɏɟɔŮɘŬɠ  ŭŮɜ  ŮəůɡɔɢɟɞɜɘůŰŮɑ.  

ȳůɞɜ  ŬűɞɟɎ  Űɖɜ  Ůˊɘɚɞɔɐ  Űɤɜ  ɛɖɢŬɜɘůɛɩɜ  ˊɟɞůŰŬůɑŬɠ,  ŮɑɜŬɘ  ŬɜŬɔəŬɑɞɠ  ɞ  

əŬɗɞɟɘůɛɧɠ  Űɖɠ  ɛɏɔɘůŰɖɠ  ŮˊɘŰɟŮˊɧɛŮɜɖɠ  ɘůɢɨɞɠ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  ůŮ  

ůɡɜŭɡŬůɛɧ  ɛŮ  ɛɞɜɧ  ɛɖ  ŭɘŬɘɟŮŰɧ  ůɨůŰɖɛŬ  ɕɡɔɩɜ. 

ȼ  Űɘɛɐ  Űɞɡ  ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ˊɟɘɜ  ŬɡŰɧ  űŰɎůŮɘ  ůŰɞɡɠ  ɛɖɢŬɜɘůɛɞɨɠ  

ˊɟɞůŰŬůɑŬɠ  əŬɘ  Ůɜɩ  ɓɟɑůəŮŰŬɘ  ůŰɘɠ  ŬɜŬɢɤɟɐůŮɘɠ  Űɤɜ  ɕɡɔɩɜ  ŭɘŬɜɞɛɐɠ,  ŮɑɜŬɘ  

ɛŮɔŬɚɨŰŮɟɖ  Ŭˊɧ  ŮəŮɑɜɖ  ůŰɖɜ  ɞˊɞɑŬ  ɞɘ  ŬɡŰɧɛŬŰɞɘ  ŭɘŬəɧˊŰŮɠ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  

ŮɑɜŬɘ  ŮəŰɘɗŮɘɛɏɜɞɘ.   

ɇŬ  ˊŬɟŬˊɎɜɤ  ŬɜɎɔəŬůŬɜ  Űɞɡɠ  əŬŰŬůəŮɡŬůŰɏɠ  Űɤɜ  ŬɡŰɧɛŬŰɤɜ  ŭɘŬəˊŰɩɜ  ɜŬ  

ˊɟɞɓɞɨɜ  ůŮ  ɜɏŮɠ  ɏɟŮɡɜŮɠ  ůŰɞɜ  ŰɞɛɏŬ  Űɤɜ  ɛɖɢŬɜɘůɛɩɜ  ˊɟɞůŰŬůɑŬɠ  Ŭˊɧ  

ɓɟŬɢɡəɨəɚɤɛŬ.  ȰŰůɘ  ůɐɛŮɟŬ  ɞɘ  əŬŰŬůəŮɡŬůŰɘəɞɑ  ɞɑəɞɘ  ɧˊɤɠ  Merlin  Gerin,  ABB,  

General  Electric,  Mitsubishi, Terasaki,  əŬŰŬůəŮɡɎɕɞɡɜ  ŬɡŰɧɛŬŰɞɡɠ  ŭɘŬəɧˊŰŮɠ  ɛŮ  

ɘəŬɜɧŰɖŰŬ  ŭɘŬəɞˊɐɠ  ůŰɞ  ɓɟŬɢɡəɨəɚɤɛŬ  ɏɤɠ  əŬɘ  250  Ⱦȷ  ůŮ  ŰɎůɖ  ŭɘəŰɨɞɡ  500V. 

 

      2.4.1   ȼ  ɀŮɔŬɚɨŰŮɟɖ  Ƚůɢɨɠ  ȼɚŮəŰɟɘəɞɨ  ɆŰŬɗɛɞɨ  ɛŮ  ɛɖ  ȹɘŬɘɟŮŰɞɨɠ  

Ȼɡɔɞɨɠ  ȾɄȹ ůŮ  Ɇɢɏůɖ  Űɖɠ  ȽəŬɜɧŰɖŰŬɠ  ȻŮɨɝɖɠ  Űɤɜ  ȹɘŬəɞˊŰɩɜ. 

 

ȹŮɢɧɛŬůŰŮ  ɧŰɘ  ůŮ  əɞɘɜɞɨɠ  ɕɡɔɞɨɠ  ŮɟɔɎɕɞɜŰŬɘ  ůɡɔɢɟɞɜɘůɛɏɜɞɘ  ( n )  ŮɜŬɚɚŬəŰɐɟŮɠ,  

ɛŮ  ɞɜɞɛŬůŰɘəɐ  ɘůɢɨ  Sn  ( ůɢɐɛŬ  2.8 ).  ȼ  ůɡɜɞɚɘəɐ  ɘůɢɨ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  ŮɑɜŬɘ  Sa 

= n Ā Sn 

ɇɞɡɠ  ŭɘŬəɧˊŰŮɠ  Ŭɏɟɞɠ  ůŰɞ  ŮɜŮɟɔɞɖɚŮəŰɟɘəɧ  ůɨůŰɖɛŬ  Űɞɡ  ˊɚɞɑɞɡ  ŮˊɘɚɏɔɞɡɛŮ  

ůɨɛűɤɜŬ  ɛŮ  Űɖɜ  ɘəŬɜɧŰɖŰŬ  ɕŮɨɝɖɠ  ůŰɞ  ɓɟŬɢɡəɨəɚɤɛŬ  ůŰɖ  Űɘɛɐ  Űɞɡ  əɟɞɡůŰɘəɞɨ  

ɟŮɨɛŬŰɞɠ. 

ȼ  Űɘɛɐ  Űɞɡ  əɟɞɡůŰɘəɞɨ  ɟŮɨɛŬŰɞɠ  ˊɞɡ  ˊɟɞɏɟɢŮŰŬɘ  Ŭˊɧ  Űɞɡɠ  ŮɜŬɚɚŬəŰɐɟŮɠ  əŬɘ  

əɘɜɖŰɐɟŮɠ  Ůɜ  ɚŮɘŰɞɡɟɔɑŬ  Űɖ  ůŰɘɔɛɐ  Űɞɡ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ,  ˊɟɏˊŮɘ  ɜŬ  ŮɑɜŬɘ  ɖ  

ŮɚɎɢɘůŰɖ  Űɘɛɐ  ɟŮɨɛŬŰɞɠ  ɕŮɨɝɖɠ  Űɤɜ  ŭɘŬəɞˊŰɩɜ. 

ɀŮ  ɓɎůɖ  Űɤɜ  ɛɏɢɟɘ  ŰɩɟŬ  ˊŮɘɟŬɛɎŰɤɜ,  ˊɞɡ  Ŭˊɞɟɟɏɞɡɜ  Ŭˊɧ  Űɖɜ  ŬɜɎɚɡůɖ  

ŮɜŮɟɔŮɘŬəɩɜ  ɘůɞɚɞɔɘůɛɩɜ,  ɛˊɞɟɞɨɛŮ  ɜŬ  ɗŮɤɟɐůɞɡɛŮ  ɧŰɘ,  ůŰɖɜ  Ŭɟɢɘəɐ  Űɘɛɐ  Űɖɠ  

ˊŮɟɘɞŭɘəɐɠ  ůɡɜɘůŰɩůŬɠ   Űɞɡ  ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ,  ˊɞɡ  ˊɟɞɏɟɢŮŰŬɘ  Ŭˊɧ  Űɞɡɠ  
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ŮɜŬɚɚŬəŰɐɟŮɠ,  ɞɘ  əɘɜɖŰɐɟŮɠ  ˊɟɞůɗɏŰɞɡɜ  Űɞ  40 ï 50 %  Űɞɡ  ɟŮɨɛŬŰɞɠ  ŬɡŰɞɨ  ɛŮ  

ůɡɜŰŮɚŮůŰɐ  əɟɞɨůɖɠ  1,4.  Ⱥˊɞɛɏɜɤɠ  ɖ  Űɘɛɐ  Űɞɡ  əɟɞɡůŰɘəɞɨ  ɟŮɨɛŬŰɞɠ  ŮɑɜŬɘ :  

1,4 Ā  2  űɞɟɏɠ  ɛŮɔŬɚɨŰŮɟɖ  Ŭˊɧ  Űɖɜ  ŮɜŮɟɔɧ  Űɘɛɐ  Űɖɠ  ˊŮɟɘɞŭɘəɐɠ  ůɡɜɘůŰɩůŬɠ  

Űɞɡ  ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  Ŭˊɧ  Űɞɡɠ  əɘɜɖŰɐɟŮɠ  ŬɡŰɞɨɠ. 

ȺɎɜ  Űɞ  ˊɚɞɑɞ  ɏɢŮɘ  ɖɚŮəŰɟɘəɐ  ˊɟɧɤůɖ  əŬɘ  ɖ  ˊɟɞˊɏɚŬ  əɘɜŮɑŰŬɘ  ɛŮ  ɖɚŮəŰɟɘəɞɨɠ  

əɘɜɖŰɐɟŮɠ  ůɡɜŮɢɞɨɠ  ɟŮɨɛŬŰɞɠ,  ˊɞɡ  ŰɟɞűɞŭɞŰɞɨɜŰŬɘ  Ŭˊɧ  Űɞ  əɨɟɘɞ  ŭɑəŰɡɞ  

ŮɜŬɚɚŬůůɧɛŮɜɞɡ  ɟŮɨɛŬŰɞɠ  ɛɏůɤ  ŬɜɞɟɗɤŰɩɜ,  ŰɧŰŮ  ɞɘ  əɘɜɖŰɐɟŮɠ  ŬɡŰɞɑ  ŭŮ  

ɚŬɛɓɎɜɞɡɜ  ɛɏɟɞɠ  ůŰɖɜ  ŰɟɞűɞŭɧŰɖůɖ  Űɞɡ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ,  ɚɧɔɤ  Űɖɠ  Ŭˊɞəɞˊɐɠ  

ŬɡŰɩɜ  Ŭˊɧ  Űɞɡɠ  ŬɜɞɟɗɤŰɏɠ.  ɆŰɞ  ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ɚŬɛɓɎɜɞɡɜ  ɛɏɟɞɠ  ɛɧɜɞ  

ŰŬ  ɟŮɨɛŬŰŬ  ˊɞɡ  ˊɟɞɏɟɢɞɜŰŬɘ  Ŭˊɧ  əɘɜɖŰɐɟŮɠ  ŮɜŬɚɚŬůůɧɛŮɜɞɡ  ɟŮɨɛŬŰɞɠ. 

ɆɨɛűɤɜŬ  ɛŮ  ŭɘŮɗɜŮɑɠ  ˊɚɖɟɞűɞɟɑŮɠ  ˊɞɡ  ˊɟɞɏɟɢɞɜŰŬɘ  Ŭˊɧ  ɘŭɟɨɛŬŰŬ  ŮɟŮɡɜɩɜ,  Űɞ  

ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ˊɟɞŮɟɢɧɛŮɜɞ  Ŭˊɧ  əɘɜɖŰɐɟŮɠ,  ŬɜɏɟɢŮŰŬɘ  ůŰɞ  20%  Űɖɠ  

Ŭɟɢɘəɐɠ  Űɘɛɐɠ  ˊŮɟɘɞŭɘəɐɠ  ůɡɜɘůŰɩůŬɠ  Űɞɡ  ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ˊɟɞŮɟɢɧɛŮɜɞ  

Ŭˊɧ  Űɞɡɠ  ŮɜŬɚɚŬəŰɐɟŮɠ. 

 

ɆɢɐɛŬ 2.8 

ɆɡɜŭɡŬůɛɧɠ ɖɚŮəŰɟɘəɞɨ ůŰŬɗɛɞɨ ɛŮ ɛɖ ŭɘŬɘɟŮŰɞɨɠ ɕɡɔɞɨɠ ȷ ï ȸ ï C  ɗɏůŮɘɠ 

ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ. 
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ɆŮ  ŬɡŰɐ  Űɖɜ  əŬŰɎůŰŬůɖ  ɔɘŬ  Űɞɡɠ  ˊŮɟŬɘŰɏɟɤ  ɡˊɞɚɞɔɘůɛɞɨɠ  ɚŬɛɓɎɜŮŰŬɘ  Ⱦ =  0,2  ɔɘŬ  

ˊɚɞɑŬ  ɛŮ  ɖɚŮəŰɟɘəɐ  ˊɟɧɤůɖ  əŬɘ  Ⱦ = 0,5  ɔɘŬ  ˊŮŰɟŮɚŬɘɞəɑɜɖŰŬ  ˊɚɞɑŬ.  ɀŮ  Űɞ  Ⱦ  

əŬɗɞɟɑɕŮŰŬɘ  ɞ  ɚɧɔɞɠ  Űɤɜ  Ŭɟɢɘəɩɜ  Űɘɛɩɜ  ˊŮɟɘɞŭɘəɩɜ  ůɡɜɘůŰɤůɩɜ  ɟŮɨɛŬŰɞɠ  

ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ˊɟɞŮɟɢɞɛɏɜɤɜ  Ŭˊɧ  Űɞɡɠ  əɘɜɖŰɐɟŮɠ  ˊɟɞɠ  Űɘɠ  ůɡɜɘůŰɩůŮɠ  

ˊɟɞŮɟɢɞɛɏɜɤɜ   Ŭˊɧ  Űɞɡɠ  ŮɜŬɚɚŬəŰɐɟŮɠ.   

ɄŮɟɘɞɟɘůɛɞɑ  Ŭˊɧ  ɛɏɟɞɠ  Űɤɜ  ŭɘŬəɞˊŰɩɜ  ŮɜŬɚɚŬəŰɐɟɤɜ. 

 

ɆŰɞ  ŭɘŬəɧˊŰɖ  Űɞɡ  ŮɜŬɚɚŬəŰɐɟŬ,  ŰŬ  ɛŮɔŬɚɨŰŮɟŬ  ɟŮɨɛŬŰŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ  ůŰɞ  ŬɜɎůŰɟɞűɞ  ɓɟŬɢɡəɨəɚɤɛŬ  (  ůɢɐɛŬ  2,8  ï  ůɖɛŮɑɞ  ȷ ).  ȷˊɧ  Űɞ  

ŭɘŬəɧˊŰɖ  ɟɏɞɡɜ  ɟŮɨɛŬŰŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  Űɤɜ  ɡˊɞɚɞɑˊɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  ( ŮəŰɧɠ  

Űɞɡ  ŮɜŬɚɚŬəŰɐɟŬ  Űɞɜ  ɞˊɞɑɞ  ˊɟɞůŰŬŰŮɨŮɘ  ŬɡŰɧɠ  ɞ  ŭɘŬəɧˊŰɖɠ ),  ɟŮɨɛŬ  

ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ɧɚɤɜ  Űɤɜ  Ůɜ  ɚŮɘŰɞɡɟɔɑŬ  əɘɜɖŰɐɟɤɜ.  ɆŮ  ɓɟŬɢɡəɨəɚɤɛŬ  ůŰɞ  

ůɖɛŮɑɞ  ȸ  Űɞ  ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ˊɞɡ  ɟɏŮɘ  Ŭˊɧ  Űɞ  ŭɘŬəɧˊŰɖ  Űɞɡ  ŮɜŬɚɚŬəŰɐɟŬ  

ŮɑɜŬɘ  ɑůɞ  ɛŮ  Űɞ  ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  Ůɜɧɠ  ŮɜŬɚɚŬəŰɐɟŬ. 

ɇɞ  əɟɞɡůŰɘəɧ  ɟŮɨɛŬ  Ƚs  ɔɘŬ  ŬɜɎůŰɟɞűɞ  ɓɟŬɢɡəɨəɚɤɛŬ  ɡˊɞɚɞɔɑɕŮŰŬɘ  ɛŮ  Űɖɜ  Ůɝɐɠ  

ůɢɏůɖ : 

       Ƚs  = ɀ  

  ï  ůɡɜŰŮɚŮůŰɐɠ  əɟɞɨůɖɠ  əɡəɚɩɛŬŰɞɠ  ŮɜŬɚɚŬəŰɐɟŬ. 

  ï  ůɡɜŰŮɚŮůŰɐɠ  əɟɞɨůɖɠ  əɡəɚɩɛŬŰɞɠ  ɡˊɞəŬŰɎůŰŬŰɞɡ  əɘɜɖŰɐɟŬ  ɀ.         

K  ï  ŬɜŬɚɞɔɑŬ  Ŭɟɢɘəɩɜ  ˊŮɟɘɞŭɘəɩɜ  ůɡɜɘůŰɤůɩɜ  ɡˊɞəŬŰɎůŰŬŰɞɡ  əɘɜɖŰɐɟŬ  ɀ  ůŰɞ  

ɟŮɨɛŬ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  ŮɜŬɚɚŬəŰɐɟɤɜ. 

 ï Ŭɟɢɘəɐ  Űɘɛɐ  ˊŮɟɘɞŭɘəɐɠ ůɡɜɘůŰɩůŬɠ  ɟŮɨɛŬŰɞɠ  ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ  Ůɜɧɠ  

ŮɜŬɚɚŬəŰɐɟŬ. 

n  ï  Ŭɟɘɗɛɧɠ  ŮɜŬɚɚŬəŰɐɟɤɜ. 

ũɜɤɟɑɕɞɜŰŬɠ  ɧŰɘ                                     ( 2.2 )         ɧˊɞɡ  : 

ɉdȭȭ ï Ůˊɘɛɐəɖɠ  ŬɜŬɚɞɔɘəɐ  ɡˊɞɛŮŰŬɓŬŰɘəɐ  ŬɜŰɑŭɟŬůɖ  ŮɜŬɚɚŬəŰɐɟŬ. 

Ƚn  ï  ɞɜɞɛŬůŰɘəɧ  ɟŮɨɛŬ  ŮɜŬɚɚŬəŰɐɟŬ.   

ȳˊɤɠ  Ůˊɑůɖɠ  ɖ  ɛɏɔɘůŰɖ  ɞɜɞɛŬůŰɘəɐ  ɘůɢɨ  ɧɚɤɜ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  ůŰɖ  ůɨɔɢɟɞɜɖ  

ɚŮɘŰɞɡɟɔɑŬ  ɛŮ  ɞɜɞɛŬůŰɘəɐ  ŰɎůɖ  Un  ŮɑɜŬɘ  ɑůɖ. 

        Smax= n Ā    Un In                                       ( 2.3 ) 

ȺˊŮɘŭɐ  Űɞ  ɛɏɔɘůŰɞ  ɟŮɨɛŬ  ɕŮɨɝɖɠ  Űɞɡ  ŭɘŬəɧˊŰɞɡ  Ƚc  ŮɑɜŬɘ  ɑůɞ  ɛŮ  Űɞ  əɟɞɡůŰɘəɧ  

ɟŮɨɛŬ  Ƚs  ɏɢɞɡɛŮ  :  Smax =n Ā  Un Ig ĀXdȭȭ                                             ɧˊɞɡ: 
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                           ɎɟŬ  ɚŬɛɓɎɜɞɡɛŮ 

                                                      ( 2.4 ) 

ũɘŬ  Űɞɡɠ  ŮɜŬɚɚŬəŰɐɟŮɠ  ˊɚɞɑɤɜ  ŭŮɢɧɛŬůŰŮ   = 1,8,  Ůɜɩ  ɔɘŬ  Űɞɡɠ  əɘɜɖŰɐɟŮɠ  Km = 

1,4. 

ȺɎɜ  ůɡůɢŮŰɑůɞɡɛŮ  Űɘɠ  Űɘɛɏɠ  Űɞɡ  Ⱦ  ŰɧŰŮ  ɔɘŬ  ˊŮŰɟŮɚŬɘɞəɑɜɖŰŬ  ˊɚɞɑŬ  ɚŬɛɓɎɜɞɡɛŮ 

                  
ɀ

 =      ( 2.5 )   

ȾŬɘ ɔɘŬ  ́ ɚɞɑŬ  ɛŮ  ɖɚŮəŰɟɘəɐ  ˊɟɧɤůɖ : 

       Smax=                                                                ( 2.6 ) 

Ⱥɜɩ  ůŮ  ɞɟɘůɛɏɜɖ  ŮˊɘɗɡɛɖŰɐ  ůɡɜɞɚɘəɐ  ɘůɢɨ S ůŰɖ  ůɨɔɢɟɞɜɖ  ɚŮɘŰɞɡɟɔɑŬ  Ůˊɑ  əɞɘɜɞɨɠ  

ɛɖ  ŭɘŬɘɟŮŰɞɨɠ  ɕɡɔɞɨɠ  ɖ  ɘůɧŰɘɛɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ,  Űɞ  ŬˊŬɘŰɞɨɛŮɜɞ  ŮɚɎɢɘůŰɞ  ɟŮɨɛŬ  

ɕŮɨɝɖɠ  ɔɘŬ  ˊŮŰɟŮɚŬɘɞəɑɜɖŰŬ  ˊɚɞɑŬ  ŮɑɜŬɘ :   

                     Ƚcmin= 0,81 (                                             ( 2.7 ) 

əŬɘ  ɔɘŬ  ˊɚɞɑŬ  ɛŮ  ɖɚŮəŰɟɘəɐ  ˊɟɧɤůɖ : 

                   Ƚcmin= 0,81 (                                                 ( 2.8 ) 

 

ɄŮɟɘɞɟɘůɛɞɑ  Ŭˊɧ  Űɞ  ɛɏɟɞɠ  Űɤɜ  ŭɘŬəɞˊŰɩɜ  ŬɜŬɢɤɟɐůŮɤɜ. 

 

ɆŮ  ɓɟŬɢɡəɨəɚɤɛŬ  ůŰɞ  ůɖɛŮɑɞ  C  ( ůɢɐɛŬ  2.8 )  Űɞ  əɟɞɡůŰɘəɧ  ɟŮɨɛŬ  ŮɑɜŬɘ  ɑůɞ : 

       Ƚs =  Km  K n I  

 

ɀŮ  Űɖɜ  Ŭˊɞŭɞɢɐ  Űɤɜ  əŬɗɞɟɘůɛɩɜ  əŬɘ  Űɘɠ  ɛŮŰŬŰɟɞˊɏɠ,  ɧɛɞɘŮɠ  ɛŮ  Űɖ  ůɢɏůɖ  ( 2.1 )  

ɚŬɛɓɎɜɞɡɛŮ :     Smax  =                                                          ( 2.10 ) 

 

ɀŮ  Űɖɜ  ŰɞˊɞɗɏŰɖůɖ  Űɤɜ  ŭŮŭɞɛɏɜɤɜ  Űɘɛɩɜ  Űɞɡ  

Ⱦ  

ȼ  ůɢɏůɖ  ( 2.10 )  ɔɘŬ  ˊŮŰɟŮɚŬɘɞəɑɜɖŰŬ  ˊɚɞɑŬ  ɚŬɛɓɎɜŮɘ  Űɖ  ɛɞɟűɐ : 

       Smax= 0,49  

əŬɘ    ɔɘŬ  ŰŬ  ˊɚɞɑŬ  ɛŮ  ɖɚŮəŰɟɞˊɟɧɤůɖ : 

        Smax= 0,59                                                                         ( 2.12 ) 
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ũɘŬ  Űɖɜ  ŬˊŬɘŰɞɨɛŮɜɖ  ŮɚɎɢɘůŰɖ  Űɘɛɐ  ɟŮɨɛŬŰɞɠ  Icmin əŬɘ  ɔɘŬ  Űɘɠ  ŭɨɞ  ˊŮɟɘˊŰɩůŮɘɠ  

ɚŬɛɓɎɜɞɡɛŮ  ŬɜɎɚɞɔŬ. 

ũɘŬ  ˊŮŰɟŮɚŬɘɞəɑɜɖŰŬ  ˊɚɞɑŬ : 

      Ƚcmin =  2                                                                               ( 2.13 ) 

ũɘŬ  ˊɚɞɑŬ  ɛŮ  ɖɚŮəŰɟɘəɐ  ˊɟɧɤůɖ : 

       Ƚcmin =  1.7                                                                               ( 2.14 ) 

 

ȼ  ɛŮɔŬɚɨŰŮɟɖ  ɘůɢɨ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  ůŮ  ůɢɏůɖ  Űɤɜ  ˊŮɟɘɞɟɘůɛɩɜ  Ŭˊɧ  ŭɘŬəɧˊŰŮɠ  

ŮɜŬɚɚŬəŰɐɟɤɜ  əŬɘ  ŬɜŬɢɤɟɐůŮɤɜ.   

 

ȼ  ɛŮɔŬɚɨŰŮɟɖ  ɘůɢɨ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  ŮɟɔŬɕɞɛɏɜɞɡ  ůŮ  əɞɘɜɞɨɠ  ɕɡɔɞɨɠ  ȾɄȹ  

ŮɝŬɟŰɎŰŬɘ  Ŭˊɧ  Űɖɜ  ɘəŬɜɧŰɖŰŬ  ɕŮɨɝɖɠ  Űɤɜ  ŮɔəŬŰŮůŰɖɛɏɜɤɜ  ŭɘŬəɞˊŰɩɜ.   

Ƀɘ  ɛŮɔŬɚɨŰŮɟŮɠ  Űɘɛɏɠ  Űɞɡ  ɞɜɞɛŬůŰɘəɞɨ  ɟŮɨɛŬŰɞɠ  ɕŮɨɝɖɠ  Űɤɜ  ŭɘŬəɧˊŰɤɜ  ŮɑɜŬɘ  200 

Ⱦȷ.  ɆŰɘɠ  Űɘɛɏɠ  ŬɡŰɏɠ  ŬˊɞəɟɑɜɞɜŰŬɘ  ɟŮɨɛŬŰŬ  ŭɘŬəɞˊɐɠ  100 Ⱦȷ.   

ȷɝɘɞˊɞɘɩɜŰŬɠ  Űɘɠ  ůɢɏůŮɘɠ  ( 2.5 ),  ( 2.6 ),  ( 2.11 )  əŬɘ  ( 2.12 )  ɛˊɞɟɞɨɛŮ  ɜŬ  

ŮəŰɘɛɐůɞɡɛŮ  Űɖ  ɛŮɔŬɚɨŰŮɟɖ  ɘůɢɨ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ,  ůŮ  ůɢɏůɖ  Űɤɜ  ˊŮɟɘɞɟɘůɛɩɜ  

Ŭˊɧ  ɛɏɟɞɠ  Űɤɜ  ŭɘŬəɞˊŰɩɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  əŬɘ  ŬɜŬɢɤɟɐůŮɤɜ.  ɇŬ  ŬˊɞŰŮɚɏůɛŬŰŬ  Űɤɜ  

ɡˊɞɚɞɔɘůɛɩɜ  ˊŬɟɞɡůɘɎɕɞɜŰŬɘ  ůŰɞ  ůɢɐɛŬ  ( 2.9 ). 

ɆŰɞɡɠ  ɡˊɞɚɞɔɘůɛɞɨɠ  ŮɚɐűɗɖůŬɜ  Űɘɛɏɠ :  ɉdȭȭ= 0,1 - 0,2 :  Un = 400V  :  n =2 ï 5 

ɧˊɤɠ   Ůˊɑůɖɠ : Ic =100 KA  əŬɘ  200 KA. 

ȳˊɤɠ  ˊɟɞəɨˊŰŮɘ  Ŭˊɧ  Űɞ  ůɢɐɛŬ  ɔɘŬ  ˊŮŰɟŮɚŬɘɞəɑɜɖŰŬ  ˊɚɞɑŬ,  ɧˊɞɡ  ɞ  Ŭɟɘɗɛɧɠ  

ŮɜŬɚɚŬəŰɐɟɤɜ  ŮɑɜŬɘ  ůɡɜɐɗɤɠ  n = 3  ůŰɖɜ  ˊŮɟɑˊŰɤůɖ  Űɤɜ  ŭɘŬəɞˊŰɩɜ  ɛŮ  ɞɜɞɛŬůŰɘəɧ  

ɟŮɨɛŬ  ɕŮɨɝɖɠ  100 Ⱦȷ,  ɖ  ɘůɢɨ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  ůɡɜŭŮŭŮɛɏɜɖ  ůŮ  əɞɘɜɞɨɠ  

ɕɡɔɞɨɠ  ɔɘŬ  ɛɏůɖ  Űɘɛɐ  ɉdȭȭ = 0,1 ï 0,12  ŭŮ  ɛˊɞɟŮɑ    ɜŬ  ŮɑɜŬɘ  ɛŮɔŬɚɨŰŮɟɖ  Ŭˊɧ  2,5 ï 

3,0 ɀVA.  ɀŮ  Űɖɜ  Ŭɨɝɖůɖ  Űɞɡ  Ŭɟɘɗɛɞɨ  ŮɜŬɚɚŬəŰɐɟɤɜ  ɖ  ɛŮɔŬɚɨŰŮɟɖ  ɘůɢɨ  

ɛŮɘɩɜŮŰŬɘ.  ɆɡɛűɏɟŮɘ  ɚɞɘˊɧɜ,  ɖ  ɢɟɖůɘɛɞˊɞɑɖůɖ  ɛɘəɟɞɨ  Ŭɟɘɗɛɞɨ  ŮɜŬɚɚŬəŰɐɟɤɜ  ɛŮ  

ɛŮɔŬɚɨŰŮɟɖ  ɘůɢɨ  ɏəŬůŰɞɠ. 

ɆŰɘɠ  ɑŭɘŮɠ  ŬɡŰɏɠ  ůɡɜɗɐəŮɠ,  ŬɜŮɝɎɟŰɖŰŬ  Ŭˊɧ  Űɞɜ  Ŭɟɘɗɛɧ  Űɤɜ  ŮɜŬɚɚŬəŰɐɟɤɜ  ɖ  

ɛŮɔŬɚɨŰŮɟɖ  ɘůɢɨɠ  Űɞɡ  ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  ˊŮɟɘɞɟɘůɛɏɜɖ  Ŭˊɧ  Űɖɜ  ɘəŬɜɧŰɖŰŬ  ɕŮɨɝɖɠ  

Űɞɡ  ŭɘŬəɧˊŰɞɡ  Űɖɠ  ŬɜŬɢɩɟɖůɖɠ ŭŮɜ  ɛˊɞɟŮɑ  ɜŬ  ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ  Ŭˊɧ ( 2,5 ï 3 ɀVA ).       
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  ɆɢɐɛŬ  2.9 

 

ȺɝɎɟŰɖůɖ  Űɖɠ  ɛŮɔŬɚɨŰŮɟɖɠ  ŮˊɘŰɟŮˊɧɛŮɜɖɠ  ɘůɢɨɞɠ  Smax  Ŭˊɧ  Űɖɜ  ŬɜŰɑŭɟŬůɖ  Xdò 

ɖɚŮəŰɟɘəɞɨ  ůŰŬɗɛɞɨ  ůɡɜŭŮŭŮɛɏɜɞɡ  ůŮ  əɞɘɜɞɨɠ  ɕɡɔɞɨɠ  Ⱦ.Ʉ.ȹ,  ɔɘŬ  ŭɘɎűɞɟɞɡɠ  

Ŭɟɘɗɛɞɨɠ  ŮɜŬɚɚŬəŰɐɟɤɜ  əŬɘ  ŭɨɞ  Űɘɛɩɜ  ɞɜɞɛŬůŰɘəɐɠ  ɘəŬɜɧŰɖŰŬɠ  ɕŮɨɝɖɠ  ŭɘŬəɞˊŰɩɜ   

( 100 & 200 Ⱦȷ ),  ɧŰŬɜ  ɖ  ɘůɢɨ  ŮɑɜŬɘ  ˊŮɟɘɞɟɘůɛɏɜɖ. 

Ŭ)  Ŭˊɧ  Űɞ  ŭɘŬəɧˊŰɖ  Űɞɡ  ŮɜŬɚɚŬəŰɐɟŬ  ɔɘŬ  ˊŮŰɟŮɚŬɘɞəɑɜɖŰɞ  ˊɚɞɑɞ. 

ɓ)  Ŭˊɧ  Űɞ  ŭɘŬəɧˊŰɖ  Űɞɡ  ŮɜŬɚɚŬəŰɐɟŬ  ɔɘŬ  ˊɚɞɑɞ  ɛŮ  ɖɚŮəŰɟɞˊɟɧɤůɖ. 

ɔ)  Ŭˊɧ  Űɞ  ŭɘŬəɧˊŰɖ  ŬɜŬɢɩɟɖůɖɠ  Ŭˊɧ  Ⱦ.Ʉ.ȹ. 

       1 ï ˊŮŰɟŮɚŬɘɞəɑɜɖŰɞ,  2 ï ɖɚŮəŰɟɞəɑɜɖŰɞ.    
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                                                                             X  

                                                                                      

 

 

 






































































































































































































































































