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ɸʪʣʘʩʤʦʨʬʦʣʦʛʽʯʥʠʭʪʘ̔ʜʝʥʪʠʬʽʢʘʮʽʡʥʠʭʦʟʥʘʢʩʦʨʪʽʚ(ʛʽʙʨʠʜʽʚ,ʣʽʥʽʡ)ʩʦʥʷʰʥʠʢʫʦʜʥʦʨʽʯʥʦʛʦʥ̒ʘʦʯʥʠʤʜʦʧʦʚʥʝʥʥʷʤʜʦ

çʄʝʪʦʜʠʢʠʧʨʦʚʝʜʝʥʥʷʽʥʩʧʝʢʪʫʚʘʥʥʷʥʘʩʽʥʥʠʮʴʢʠʭʧʦʩʽʚʽʚʩʦʥʷʰʥʠʢʫʦʜʥʦʨʽʯʥʦʛʦHelianthusannuusL.è. ɸʪʣʘʩʚʢʣʶʯʘʻʷʢʽʩʥʽ,

ʢʽʣʴʢʽʩʥʽʪʘʧʩʝʚʜʦʷʢʽʩʥʽʦʟʥʘʢʠʩʦʨʪʽʚ(ʛʽʙʨʠʜʽʚ,ʣʽʥʽʡ)ʩʦʥʷʰʥʠʢʫʦʜʥʦʨʽʯʥʦʛʦ,ʷʢʤ̔ʘʶʪʩɹʚʦʛʁʨʘʜʘʮʽʶ,ʩʪʫʧʽʥʴʧʨʦʷʚʫ,

ʛʨʘʥʠʯʥʽʤʝʞʪ̔ʘʩʪʫʧʝʥʽʤʽʥʣʠʚʦʩʪʽʦʟʥʘʢ.

ɸʪʣʘʩʨʦʟʨʘʭʦʚʘʥʦʥʘʩʧʝʮʽʘʣʽʩʪʽʚ,ʷʢʧ̔ʨʦʚʦʜʷʪʴʧʦʣʴʦʚʝʽʥʩʧʝʢʪʫʚʘʥʥʷʥʘʩʽʥʥʠʮʴʢʠʭʧʦʩʽʚʽʚ,ʜʽʣʷʥʢʦʚʠʡʩʦʨʪʦʚʠʡ

ʢʦʥʪʨʦʣʴ,ʢʚʘʣʽʬʽʢʘʮʽʡʥʫʝʢʩʧʝʨʪʠʟʫʩʦʨʪʽʚ-ʢʘʥʜʠʜʘʪʽʚʱʦʜʦʚʠʟʥʘʯʝʥʥʷʢʨʠʪʝʨʽʾʚʚʽʜʤʽʥʥʦʩʪʽ,ʦʜʥʦʨʽʜʥʦʩʪʽʪʘʩʪʘʙʽʣʴʥʦʩʪʽ,
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ʩʧʝʮʽʘʣʽʟʘʮʽʷçʉʦʨʪʦʚʠʚʯʝʥʥʷʪʘʦʭʦʨʦʥʘʧʨʘʚʥʘʩʦʨʪʠʨʦʩʣʠʥè. ʇʦʩʽʙʥʠʢʧʨʘʢʪʠʯʥʦʜʦʧʦʤʦʞʝʽʥʩʧʝʢʪʦʨʫ-ʢʦʥʪʨʦʣʝʨʫ,ʝʢʩʧʝʨʪʫ

ʪʘʩʝʣʝʢʮʽʦʥʝʨʫʚʩʪʘʥʦʚʠʪʠʢʦʜʧʨʦʷʚʫʤʦʨʬʦʣʦʛʽʯʥʦʾʦʟʥʘʢʠ,ʚʠʟʥʘʯʠʪʠʥʝʪʠʧʦʚʽʨʦʩʣʠʥʠʚʥʘʩʽʥʥʠʮʴʢʠʭʧʦʩʽʚʘʭʧʽʜʯʘʩ

ʚʩʪʘʥʦʚʣʝʥʥʷʩʦʨʪʦʚʦʾʯʠʩʪʦʪʠ. ʁʦʛʦʤʦʞʫʪʴʚʠʢʦʨʠʩʪʘʪʠʩʝʣʝʢʮʽʦʥʝʨʠʜʣʦ̫ʧʠʩʫʥʦʚʦʛʦʩʦʨʪʫ,ʷʢʠʡʧʣʘʥʫʻʪʴʩʷʟʘʷʚʠʪʠʟʤʝʪʦʶ

ʥʘʙʫʪʪʷʤʘʡʥʦʚʦʛʦʧʨʘʚʘʥʘʩʦʨʪʯʠʡʦʛʦʧʦʰʠʨʝʥʥʷʚʋʢʨʘʾʥʽ. ɸʪʣʘʩʤʦʞʥʘʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʷʢʥʘʦʯʥʠʡʧʦʩʽʙʥʠʢʟʧʨʠʢʣʘʜʥʦʾ

ʦʧʠʩʦʚʦʾʤʦʨʬʦʣʦʛʽʾ,ʦʨʛʘʥʦʛʨʘʬʽʾʪʘʘʨʭʽʪʝʢʪʦʥʽʢʠʩʦʥʷʰʥʠʢʫʦʜʥʦʨʽʯʥʦʛʦ.
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˿ͦͤΎ΄͙ͤͦ͒ͤͦͪ͟͜;͙͚ͤHelianthus annuus

ɼʦʤʝʥ: ɽʫʢʘʨʽʦʪʠ(Eukaryota)

ʎʘʨʩʪʚʦ: ɿʝʣʝʥʽʨʦʩʣʠʥʠ(Viridiplantae)

ʅʘʜʢʣʘʩ: ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ(Magnoliophyta)

ʂʣʘʩ: ɽʫʜʽʢʦʪʠ(Eudicots)

ʇʽʜʢʣʘʩ: ɸʡʩʪʝʨʠʜʠ(Asterids)

ʇʦʨʷʜʦʢ: ɸʡʩʪʨʦʮʚʽʪʽ(Asterales)

ʈʦʜʠʥʘ: ɸʡʩʪʨʦʚʽ(Asteraceae)

ʇʽʜʨʦʜʠʥʘ: Helianthoideae

ʊʨʠʙʘ: Heliantheae

ʈʽʜ: ʉʦʥʷʰʥʠʢ(Helianthus) L.

ɹɯʅɸʃʔʅɸ ʂʃɸʉʀʌɯʂɸʎɯʗ  Helianthus annuus L.

http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BC%D0%B5%D0%BD_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%95%D1%83%D0%BA%D0%B0%D1%80%D1%96%D0%BE%D1%82%D0%B8
http://uk.wikipedia.org/wiki/%D0%A6%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%BE_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BB%D0%B5%D0%BD%D1%96_%D1%80%D0%BE%D1%81%D0%BB%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BB%D0%B5%D0%BD%D1%96_%D1%80%D0%BE%D1%81%D0%BB%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BB%D0%B5%D0%BD%D1%96_%D1%80%D0%BE%D1%81%D0%BB%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B4%D0%BA%D0%BB%D0%B0%D1%81_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%B8%D1%82%D0%BE%D0%BD%D0%B0%D1%81%D1%96%D0%BD%D0%BD%D1%96
http://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%95%D1%83%D0%B4%D1%96%D0%BA%D0%BE%D1%82%D0%B8
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B4%D0%BA%D0%BB%D0%B0%D1%81_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%90%D0%B9%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%B4%D0%B8
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%8F%D0%B4%D0%BE%D0%BA_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%90%D0%B9%D1%81%D1%82%D1%80%D0%BE%D1%86%D0%B2%D1%96%D1%82%D1%96
http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%90%D0%B9%D1%81%D1%82%D1%80%D0%BE%D0%B2%D1%96
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B4%D1%80%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/w/index.php?title=Helianthoideae&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B1%D0%B0_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/w/index.php?title=Heliantheae&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B4_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/Carolus_Linnaeus
http://uk.wikipedia.org/wiki/Carolus_Linnaeus


͔͎̅ͤͦͦ͜͡;ͤ͜ ͺ͙͊͘ 
ͪͦͫͭͯ ͜ ͍͙ͪͦͭͯ͘͟ ͫͦͤΎ΄͙ͤͯ͟ ͦ͒ͤͦͪ͜;͎ͤͦͦ



ͤ͊ͫͤͤ͜Ύ ͫͦͤΎ΄͙ͤͯ͟ ͍ 
ͤ͊ͭͯͪ͊͡Έͤͯ ͍͔͙͡;͙ͤͯ

ˤ͔͎͔͙͍ͭ͊ͭͤ͊ ͫͭ͊͒͜Ύ - 00 - 51 ˾͔͙͍ͨͪͦ͒ͯͭͤ͊͟ ͫͭ͊͒͜Ύ  - 57 -69 

͔͎̅ͤͦͦ͜͡;ͤ͜ͺ͙͊͘
ͪͦͫͭͯ ͜ ͍͙ͪͦͭͯ͘͟ ͫͦͤΎ΄͙ͤͯͦ͒ͤͦͪ͟͜;͎ͤͦͦ

˭ͪͫͭ͜͜͡Έ ς85 - 99˾͔͙͍ͨͪͦ͒ͯͭͤ͊͟ ͫͭ͊͒͜Ύ  - 57 -69 



͍̇ͭͤͤ͜͜Ύ ͭ͊ ͙͎͒ͦͫͭ͊ͤͤΎ ͤ͊ͫͤͤ͜Ύ
̉͊ͫ ͼ͍ͭͤͤ͜͜Ύ ͚͊ͣ͊͘Ί ͍͒͜ у ͒ͦ мн ͍͒ͤ͜ ς͍  ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͍ͯͣͦ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊ ͭ͊ ͪͦͣͪͯ͘͜ ͦ͟΄͙͊͟Φ ͍̇ͭͤͤ͜͜Ύ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͍͒͜ ͪ͊͟Ό ͜ ͍ͨͦͫͭͯͨͦͦ 

͔͔ͨͪͻ͙ͦ͒ͭΈ ͒ͦ ͼ͔ͤͭͪͯ ͦ͟΄͙͊͟

ʈʦʟʢʨʠʚʘʶʪʴʩʷ 

ʷʟʠʯʢʦʚʽ 

(ʙʦʢʦʚʽ) ʢʚʽʪʢʠ

˽͍͙ͦͦͤ͊͡ 
ͭͪͯ͋;͙͊ͫͭͻ 
͍ͭͦ͟͜͟ 

͙ͪͦͪͭ͊͘͟Σ ͍ ͼ͔͚ 
;͊ͫ ͨͪͦͻ͙ͦ͒ͭΈ 
͙͔͊ͨͤͤ͘͡Ύ

˽͙ͪ͊ͭ͟;ͤͦ ͍ͫ͜ 
ͭͪͯ͋;͊ͫͭ͜ ͍͙ͭ͟͜͟ 
͙ͪͦͪͭ͘͟͜Φ ˤ 
͔͒Ύ͙͟ͻ ͨͦ;͊ͭͦ͟ 
͍͊͘ϥΎ͘͜ ͙͙ͤ͊ͫͤͤ͜Φ

͙̒͘;͍ͦ͟͜ 
ό͍͋ͦͦ͟͜ύ ͍͙ͭ͟͜͟ 
ͦͨ͊͒͊ΌͭΈΣ 

͍ͨͪͦ͒ͦ͗ͯΊͭΈͫΎ 
͍͒ͦͪ͊ͤͤ͘͜Ύ 
ͤ͊ͫͤͤ͜ΎΦ

˨͍ͦͪ͊ͤͤ͘͜Ύ 
͍͔͊ͪ͘΄ͯΊͭΈͫΎΦ 
˨͔ͦͪ͘͜͡ 
ͤ͊ͫͤͤ͜ΎΦ



ʉʦʥʷʰʥʠʢ ʦʜʥʦʨʽʯʥʠʡ

(Helianthus annuusL.)

ʎʝʥʪʨʘʣʴʥʠʡ ʢʦʰʠʢ

ɻʦʣʦʚʥʝ ʩʪʝʙʣʦ

ɹʽʯʥʠʡ ʢʦʰʠʢ

ɹʽʯʥʝ ʛʽʣʢʫʚʘʥʥʷ

ʃʠʩʪʢʠ



˴ͯͭ ͪͦ͘ͻ͔ͦ͒͗ͤͤΎ ͙͔͔͗ͦ̉ͪ͟͡΄ͦ͟˴ ͙ͪ͊͡ ͙ͫͭ͊͟͡ ό͍͒ͫͯͭͤ͜͜ ͊͋ͦ ͔͒ͯ͗ 
ͫ͊͋ͦ͟͡ ͍͙͔ͪ͊͗ͤ͜ύ

ˤͯͻͦ 
͙ͫͭ͊͟͡

͔̇ͤͭͪ͊͡Έͤ͊
͙͗͊͟͡

ˤ͔ͪͻ͍͊͜͟

˭ͯ͋;͙͟

˴͚ͪ͊ ͙͙ͨ͊ͫͭͤ͟͡



ʉʫʮʚʽʪʪʷ: ʢʦʰʠʢ 

ʃʠʩʪʢʠ ʦʙʛʦʨʪʢʠ

ɼʠʩʢ ʟ ʪʨʫʙʯʘʩʪʠʤʠ 

ʢʚʽʪʢʘʤʠ

ʗʟʠʯʢʦʚʽ ʢʚʽʪʢʠ



ʆʈɻɸʅʆɻʈɸʌɯʗ ʂɺɯʊʂʀ ʉʆʅʗʐʅʀʂʋ

ʗʟʠʯʢʦʚʘ (ʢʨʘʡʦʚʘ) ʢʚʽʪʢʘ

ʇʝʣʶʩʪʢʘ

ʏʘʰʝʯʢʘ



ʇʣʽʜ: ʩʽʤ'ʷʥʢʘ

ʇʦʚʽʪʨʷʥʘ ʢʘʤʝʨʘ

ʇʣʦʜʦʚʘ ʦʙʦʣʦʥʢʘ

ʅʘʩʽʥʥʻʚʘ ʦʙʦʣʦʥʢʘ

ʉʽʤ'ʷʜʦʣʽ 

ɿʘʨʦʜʦʢ

ʇʦʚʽʪʨʷʥʘ ʢʘʤʝʨʘ



ʇɽʈɽʃɯʂ ʆʉʅʆɺʅʀʍ ʉʆʈʊʆɺʀʍ ɺɯɼʄɯʊʅʀʍ ʆɿʅɸʂ, ʗʂɯ 

ɺʀʂʆʈʀʉʊʆɺʋʖʊʔ ɿɸ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ʉʆʈʊɯɺ ʉʆʅʗʐʅʀʂʋ

(ʧʦʧʝʨʝʜʥʻ ʽʥʩʧʝʢʪʫʚʘʥʥʷ)

ʌʘʟʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ

ʄʽʩʮʝ ʚʠʷʚʣʝʥʥʷ 

ʩʦʨʪʦʚʦʾ ʦʟʥʘʢʠʆʟʥʘʢʘ ɺʘʨʽʶʚʘʥʥʷ

ʈʦʟʢʨʠʪʪʷʙʫʪʦʥʘ
ʣʠʩʪʦʢ

ʬʦʨʤʘ ʚʽʜ ʣʘʥʮʝʪʥʦʾ ʜʦ ʦʢʨʫʛʣʦʾ

ʢʦʣʽʨ ʚʽʜ ʩʚʽʪʣʦʛʦ ʜʦ ʪʝʤʥʦʛʦ

ʎʚʽʪʽʥʥʷ(ʪʨʠʟʦʚʥʽʰʥʽʨʷʜʢʠ

ʪʨʫʙʯʘʩʪʠʭʢʚʽʪʦʢʤʘʶʪʴ

ʧʠʣʷʢʠʪʘʨʦʟʛʦʨʥʫʪʽʨʠʣʴʮʷ

ʧʨʠʡʤʦʯʢʠ)

ʢʦʰʠʢ ʯʘʩ ʮʚʽʪʽʥʥʷ
ʚʽʜ ʜʫʞʝ ʨʘʥʥʴʦʛʦ ʜʦ ʜʫʞʝ 

ʧʽʟʥʴʦʛʦ

ʷʟʠʯʢʦʚʽ ʢʚʽʪʢʠʟʘ ʬʦʨʤʦʶʚʽʜ ʚʝʨʝʪʝʥʦʚʠʜʥʠʭ ʜʦ ʦʢʨʫʛʣʠʭ

ʷʟʠʯʢʦʚʽ ʢʚʽʪʢʠʟʘ ʢʦʣʴʦʨʦʤ
ʚʽʜ ʞʦʚʪʫʚʘʪʦ-ʙʽʣʠʭ ʜʦ 

ʩʪʨʦʢʘʪʠʭ

ʪʨʫʙʯʘʩʪʽ ʢʚʽʪʢʠʟʘ ʢʦʣʴʦʨʦʤʚʽʜ ʞʦʚʪʠʭ ʜʦ ʧʫʨʧʫʨʦʚʠʭ

ɼʦʩʪʠʛʘʥʥʷ(ʷʟʠʯʢʦʚʽʢʚʽʪʢʠ

ʚʽʜʧʘʜʘʶʪʴ,ʟʪʠʣʴʥʦʛʦʙʦʢʫ

ʢʦʰʠʢʤʘʟ̒ʝʣʝʥʠʡʢʦʣʽʨ)

ʨʦʩʣʠʥʘ
ʧʨʠʨʦʜʥʘ 

ʚʠʩʦʪʘ
ʚʽʜ ʜʫʞʝ ʥʠʟʴʢʦʾ ʜʦ ʚʠʩʦʢʦʾ

ɼʦʩʪʠʛʘʥʥʷ(ʟʪʠʣʴʥʦʛʦʙʦʢʫ

ʢʦʰʠʢʘʟ'ʷʚʣʷʶʪʴʩʷʢʦʨʠʯʥʝʚʽ

ʧʣʷʤʠ; ʦʮʚʽʪʠʥʘʢʦʨʠʯʥʝʚʘ;

ʩʪʝʙʣʦʧʦʯʠʥʘʚ̒ʩʠʭʘʪʠ;

ʚʦʣʦʛʽʩʪʴʥʘʩʽʥʥʷʤʘʡʞʝ15%)

ʢʦʰʠʢ ʧʦʣʦʞʝʥʥʷ

ʚʽʜ  ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʦ 

ʦʙʝʨʥʝʥʦʛʦ ʜʦʥʠʟʫ ʨʘʟʦʤ ʽʟ 

ʩʠʣʴʥʠʤ ʚʠʢʨʠʚʣʝʥʥʷʤ ʩʪʝʙʣʘ



ʃʠʩʪʦʢ: ʬʦʨʤʘ

ʣʘʥʮʝʪʥʠʡ ʚʫʟʴʢʦʪʨʠʢʫʪʥʠʡʰʠʨʦʢʦʪʨʠʢʫʪʥʠʡ

ʚʽʜ ʰʠʨʦʢʦʪʨʠʢʫʪʥʦʛʦ

ʜʦ ʦʢʨʫʛʣʦʛʦ
ʦʢʨʫʛʣʠʡ



ʃʠʩʪʦʢ:ʟʝʣʝʥʠʡʢʦʣʽʨ

ʩʚʽʪʣʠʡ 

ʧʦʤʽʨʥʠʡ 

ʪʝʤʥʠʡ 



ʈʦʩʣʠʥʘ: ʯʘʩ ʮʚʽʪʽʥʥʷ

ʜʫʞʝ ʨʘʥʥʽʡ       ʨʘʥʥʽʡ            ʩʝʨʝʜʥʽʡ            ʧʽʟʥʽʡ           ʜʫʞʝ ʧʽʟʥʽʡ 

ʏʘʩʮʚʽʪʽʥʥʷʦʙʣʽʢʦʚʫʶʪʴ,ʢʦʣʠ50 % ʨʦʩʣʠʥʤʘʶʪʨɹʦʟʢʨʠʪʠʡʢʦʰʠʢ̔ʟʟʘʙʘʨʚʣʝʥʠʤʠ

ʷʟʠʯʢʦʚʠʤʠʢʚʽʪʢʘʤʠ.



ʗʟʠʯʢʦʚʽ ʢʚʽʪʢʠ: ʟʘ ʬʦʨʤʦʶ

ʦʢʨʫʛʣʽ 

ʚʝʨʝʪʝʥʦʚʠʜʥʽ

ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʽ

ʚʫʟʴʢʦʷʡʮʝʚʠʜʥʽ 



ʗʟʠʯʢʦʚʽ ʢʚʽʪʢʠ: ʟʘ ʢʦʣʴʦʨʦʤ

ʩʚʽʪʣʦ-ʞʦʚʪʽ ʧʦʤʽʨʥʦ-ʞʦʚʪʽ 

ʧʫʨʧʫʨʦʚʽ ʩʪʨʦʢʘʪʽ 

ʞʦʚʪʫʚʘʪʦ-ʙʽʣʽ ʦʨʘʥʞʝʚʦ-ʞʦʚʪʽ 

ʦʨʘʥʞʝʚʽ ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʽ 



ʊʨʫʙʯʘʩʪʽ ʢʚʽʪʢʠ: ʟʘ ʢʦʣʴʦʨʦʤ

ʧʫʨʧʫʨʦʚʽ ʦʨʘʥʞʝʚʽ ʞʦʚʪʽ 



ʈʦʩʣʠʥʘ: ʟʘ ʚʠʩʦʪʦʶ

ʜʫʞʝ ʚʠʩʦʢʘ  (ʧʦʥʘʜ 180 ʩʤ)

ʚʠʩʦʢʘ   (141 ï180 ʩʤ)

ʩʝʨʝʜʥʷ  (101 ï140 ʩʤ)

ʥʠʟʴʢʘ  (60 ï100 ʩʤ)

ʜʫʞʝ ʥʠʟʴʢʘ  (ʤʝʥʰʝ 60 ʩʤ)



ʂʦʰʠʢ: ʧʦʣʦʞʝʥʥʷ

ʛʦʨʠʟʦʥʪʘʣʴʥʝ  ʚʝʨʪʠʢʘʣʴʥʝ 
ʥʘʧʽʚʦʙʝʨʥʝʥʝ ʜʦʥʠʟʫ ʟ ʧʨʷʤʠʤ 

ʩʪʝʙʣʦʤ

ʥʘʧʽʚʦʙʝʨʥʝʥʝ ʜʦʥʠʟʫ ʟ 

ʟʽʛʥʫʪʠʤ ʩʪʝʙʣʦʤ 

ʦʙʝʨʥʝʥʝ ʜʦʥʠʟʫ ʟʽ  ʟʣʝʛʢʘ 

ʟʽʛʥʫʪʠʤ ʩʪʝʙʣʦʤ

ʦʙʝʨʥʝʥʝ ʜʦʥʠʟʫ ʟ ʧʨʷʤʠʤ 

ʩʪʝʙʣʦʤ  ʦʙʝʨʥʝʥʝ ʜʦʥʠʟʫ ʟ ʩʠʣʴʥʦ ʟʽʛʥʫʪʠʤ 

ʩʪʝʙʣʦʤ 

ʜʫʞʝ

ʦʙʝʨʥʝʥʝ 



ʇɽʈɽʃɯʂ ʉʆʈʊʆɺʀʍ ɺɯɼʄɯʊʅʀʍ ʆɿʅɸʂ, ʗʂɯ ɺʀʂʆʈʀʉʊʆɺʋʖʊʔ ɿɸ ɺʉʊɸʅʆɺʃɽʅʅʗ 

ʉʆʈʊʆɺʆɰ ʏʀʉʊʆʊʀ ʉʆʈʊɯɺ ʉʆʅʗʐʅʀʂʋ  (ʦʩʪʘʪʦʯʥʝ ʽʥʩʧʝʢʪʫʚʘʥʥʷ)

ʌʘʟʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ
ʄʽʩʮʝ 

ʚʠʷʚʣʝʥʥʷ
ʆʟʥʘʢʘ ɺʘʨʽʶʚʘʥʥʷ

ʧʨʦʨʦʩʪʘʥʥʷï ʧʦʷʚʘʩʭʦʜʽʚ(ʧʦʷʚʘ

ʩʽʤô̫ ʜʦʣʝʡʧ̔ʝʨʰʠʭʣʠʩʪʢʽʚ)

ʛʽʧʦʢʦʪʠʣʴʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʥʪʦʮʽʘʥʦʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ

ʚʽʜʩʫʪʥʻʘʙʦʜʫʞʝʩʣʘʙʢʝïʩʠʣʴʥʝ

ʨʦʟʢʨʠʪʪʷ ʙʫʪʦʥʘʣʠʩʪʦʢ

ʨʦʟʤʽʨ ʚʽʜʤʘʣʝʥʴʢʦʛʦʜʦʚʝʣʠʢʦʛʦ

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʥʪʦʮʽʘʥʦʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ

ʚʽʜʩʫʪʥʻʘʙʦʜʫʞʝʩʣʘʙʢʝïʩʠʣʴʥʝ

ʛʣʷʥʮʫʚʘʪʽʩʪʚɹʽʜʩʣʘʙʢʦʾʜʦʩʠʣʴʥʦʾ

ʧʫʭʠʨʯʘʪʽʩʪʚɹʽʜʩʫʪʥʷ/ʜʫʞʝʩʣʘʙʢʘʜʦʜʫʞʝʩʠʣʴʥʘ

ʭʚʠʣʷʩʪʽʩʪʴʢʨʘʶ ʚʽʜʩʣʘʙʢʦʾʜʦʩʠʣʴʥʦʾ

ʯʘʩʪʦʪʘ ʟʫʙʮʽʚʚʽʜʜʨʽʙʥʠʭʜʦʚʝʣʠʢʠʭ

ʬʦʨʤʘ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽʚʽʜʩʣʘʙʦʫʚʽʛʥʫʪʦʾʜʦʩʠʣʴʥʦʚʠʧʫʢʣʦʾ

ʢʨʠʣʘ ʚʽʜʩʫʪʥʽʘʙʦʩʣʘʙʢʦʚʠʨʘʞʝʥʽïʩʠʣʴʥʦ

ʚʠʨʘʞʝʥʽ

ʨʦʟʢʨʠʪʪʷ ʙʫʪʦʥʘʣʠʩʪʦʢ

ʢʫʪ ʤʽʞ ʥʘʡʥʠʞʯʠʤʠ ʙʽʯʥʠʤʠ 

ʞʠʣʢʘʤʠ
ʚʽʜ ʛʦʩʪʨʦʛʦ ʜʦ ʪʫʧʦʛʦ

ʧʦʣʦʞʝʥʥʷ ʚʝʨʭʽʚʢʠʣʠʩʪʢʘ 

ʚʽʜʥʦʩʥʦ ʤʽʩʮʷ ʧʨʠʢʨʽʧʣʝʥʥʷ 

ʧʣʘʩʪʠʥʢʠ

ʚʠʱʝ -ʥʠʞʯʝ

ʥʘʷʚʥʽʩʪʴ ʚʫʰʦʢ
ʚʽʜ ʚʽʜʩʫʪʥʽʭ ʘʙʦ ʜʫʞʝ ʤʘʣʠʭ ʜʦ ʜʫʞʝ 

ʚʝʣʠʢʠʭ

ʮʚʽʪʽʥʥʷ  (ʢʚʽʪʢʦʚʘ ʙʨʫʥʴʢʘ ʥʘʭʠʣʷʻʪʴʩʷ; 

ʷʟʠʯʢʦʚʽ ʢʚʽʪʢʠ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʜʠʩʢʘ)
ʩʪʝʙʣʦ

ʦʧʫʰʝʥʽʩʪʴ ʚʝʨʭʽʚʢʠ  (5 ʩʤ)ʚʽʜʩʫʪʥʷ ʘʙʦ ʜʫʞʝ ʩʣʘʙʢʘ ïʜʫʞʝ ʩʠʣʴʥʘ

ʯʠʩʣʦ ʣʠʩʪʢʽʚ ʥʘ ʛʦʣ. ʩʪʝʙʣʽʚʽʜ ʤʘʣʦʾ ʜʦ ʚʝʣʠʢʦʾ

ʎʚʽʪʽʥʥʷ (ʪʨʠ ʟʦʚʥʽʰʥʽ ʨʷʜʢʠ ʪʨʫʙʯʘʩʪʠʭ 

ʢʚʽʪʦʢ ʤʘʶʪʴ ʧʠʣʷʢʠ ʪʘ ʨʦʟʛʦʨʥʫʪʽ ʨʠʣʴʮʷ)

ʷʟʠʯʢʦʚʽ 

ʢʚʽʪʢʠ ʟʘ ʱʽʣʴʥʽʩʪʶ ʚʽʜ ʥʝʱʽʣʴʥʠʭ ʜʦ ʱʽʣʴʥʠʭ



ʧʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ
ʮʚʽʪʽʥʥʷ(ʪʨʠʟʦʚʥʽʰʥʽʨʷʜʢʠʪʨʫʙʯʘʩʪʠʭʢʚʽʪʦʢʤʘʶʪʴ

ʧʠʣʷʢʠʪʘʨʦʟʛʦʨʥʫʪʽʨʠʣʴʮʷ)

ʪʨʫʙʯʘʩʪʽ 

ʢʚʽʪʢʠ

ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʘʥʪʦʮʽʘʥʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ

ʚʽʜʩʫʪʥʻ ʘʙʦ ʜʫʞʝ ʩʣʘʙʢʝ ï

ʩʠʣʴʥʝ

ɼʦʩʪʠʛʘʥʥʷ

(ɿʪʠʣʴʥʦʛʦʙʦʢʫʢʦʰʠʢʘʟ'ʷʚʣʷʶʪʴʩʷʢʦʨʠʯʥʝʚʽʧʣʷʤʠ.

ʆʮʚʽʪʠʥʘʢʦʨʠʯʥʝʚʘ. ʉʪʝʙʣʦʧʦʯʠʥʘʻʚʩʠʭʘʪʠ. ɺʦʣʦʛʽʩʪʴ

ʥʘʩʽʥʥʷʤʘʡʞʝ15%)

ʟʦʚʥʽʰʥʽ 

ʣʠʩʪʢʠ

ʦʙʛʦʨʪʢʠ

ʢʽʣʴʢʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʣʠʩʪʢʽʚʚʽʜ ʤʘʣʦʾ ʜʦ ʚʝʣʠʢʦʾ

ʟʘ ʬʦʨʤʦʶ
ʚʽʜ ʯʽʪʢʦ ʚʠʜʦʚʞʝʥʠʭ ʜʦ 

ʯʽʪʢʦ ʦʢʨʫʛʣʠʭ

ʘʥʪʦʮʽʘʥʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷʥʘʷʚʥʝ ïʚʽʜʩʫʪʥʻ

ɼʦʩʪʠʛʘʥʥʷ

(ʗʟʠʯʢʦʚʽʢʚʽʪʢʠʚʽʜʧʘʜʘʶʪʴ. ɿʪʠʣʴʥʦʛʦʙʦʢʫʢʦʰʠʢʤʘʻ

ʟʝʣʝʥʠʡʢʦʣʽʨ)

ʨʦʩʣʠʥʘ ʛʘʣʫʞʝʥʥʷ ʥʘʷʚʥʝ ïʚʽʜʩʫʪʥʻ

ʨʦʩʣʠʥʘ 

(ʟʘ ʫʤʦʚʠ 

ʛʘʣʫʞʝʥʥʷ)

ʪʠʧ ʛʘʣʫʞʝʥʥʷ
ʣʠʰʝ ʙʽʣʷ ʦʩʥʦʚʠ ïʣʠʰʝ ʥʘ 

ʚʝʨʭʽʚʮʽ

ʧʨʠʨʦʜʥʝ ʧʦʣʦʞʝʥʥʷ 

ʥʘʡʚʠʱʦʛʦ ʙʽʯʥʦʛʦ ʢʦʰʠʢʘ 

ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘʣʴʥʦʛʦ

ʥʠʞʯʝ ïʚʠʱʝ

ɼʦʩʪʠʛʘʥʥʷ(ɿʪʠʣʴʥʦʛʦʙʦʢʫʢʦʰʠʢʘʟ'ʷʚʣʷʶʪʴʩʷ

ʢʦʨʠʯʥʝʚʽʧʣʷʤʠ. ʆʮʚʽʪʠʥʘʢʦʨʠʯʥʝʚʘ. ʉʪʝʙʣʦʧʦʯʠʥʘʻ

ʚʩʠʭʘʪʠ.ɺʦʣʦʛʽʩʪʴʥʘʩʽʥʥʷʤʘʡʞʝ15%)

ʢʦʰʠʢ ʨʦʟʤʽʨ ʚʽʜ ʤʘʣʦʛʦ ʜʦ ʚʝʣʠʢʦʛʦ

ɼʦʩʪʠʛʘʥʥʷ(ɿʪʠʣʴʥʦʛʦʙʦʢʫʢʦʰʠʢʘʟ'ʷʚʣʷʶʪʴʩʷ

ʢʦʨʠʯʥʝʚʽʧʣʷʤʠ. ʆʮʚʽʪʠʥʘʢʦʨʠʯʥʝʚʘ. ʉʪʝʙʣʦʧʦʯʠʥʘʻ

ʚʩʠʭʘʪʠ.ɺʦʣʦʛʽʩʪʴʥʘʩʽʥʥʷʤʘʡʞʝ15%)

ʢʦʰʠʢ ʬʦʨʤʘʟ ʙʦʢʫ ʩʽʤ'ʷʥʢʠʚʽʜ ʜʫʞʝ ʫʚʽʛʥʫʪʦʾ ʜʦ 

ʜʝʬʦʨʤʦʚʘʥʦʾ

ɼʦʩʪʠʛʘʥʥʷ

(ɺʩʽ ʦʨʛʘʥʠ ʨʦʩʣʠʥʠ ʩʪʘʶʪʴ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʤʠ. 

ɺʦʣʦʛʽʩʪʴ ʥʘʩʽʥʥʷ ʤʘʡʞʝ 10%)

ʩʽʤ'ʷʥʢʘ

ʨʦʟʤʽʨ ʚʽʜ ʜʨʽʙʥʦʾ ʜʦ ʜʫʞʝ ʚʝʣʠʢʦʾ

ʬʦʨʤʘ ʚʽʜ ʚʠʜʦʚʞʝʥʦʾ ʜʦ  ʦʢʨʫʛʣʦʾ

ʪʦʚʱʠʥʘ ʚʽʜ ʪʦʥʢʦʾ ʜʦ ʪʦʚʩʪʦʾ

ʦʩʥʦʚʥʠʡ ʢʦʣʽʨʚʽʜ ʙʽʣʦʾ ʜʦ ʯʦʨʥʦʾ

ʢʨʘʧʯʘʩʪʽʩʪʴ ʚʽʜʩʫʪʥʷ ïʥʘʷʚʥʘ

ʩʤʫʛʘʩʪʽʩʪʴʚʽʜ ʩʣʘʙʢʦʾ ʜʦ ʩʠʣʴʥʦʾ

ʢʦʣʽʨ ʩʤʫʞʦʢʚʽʜ ʙʽʣʦʛʦ ʜʦ ʯʦʨʥʦʛʦ

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʤʫʞʦʢʥʘ ʢʨʘʶ ïʤʽʞ ʢʨʘʷʤʠ



ɻʽʧʦʢʦʪʠʣʴ:ʽʥʪʝʥʩʠʚʥʽʩʪʴʘʥʪʦʮʽʘʥʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ

ʩʣʘʙʢʝ ʧʦʤʽʨʥʝ ʩʠʣʴʥʝ 



ʃʠʩʪʦʢ: ʟʘ ʨʦʟʤʽʨʦʤ ïʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʩʤ2

ʈʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ

S=- 0.1063-15.6618*L+17.4572*H+0.574*L2+0.0617*H2

S ïʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ

L ïʜʦʚʞʠʥʘ ʣʠʩʪʢʘ

H ïh ʠʨʠʥʘ ʣʠʩʪʢʘ

ʂʦʜ ʧʨʦʷʚʫ 3 ïʤʘʣʠʡ 

(150-300ʩʤ2)

ʂʦʜ ʧʨʦʷʚʫ 5 ïʩʝʨʝʜʥʽʡ 

(301-450ʩʤ2)

ʂʦʜ ʧʨʦʷʚʫ 7ïʚʝʣʠʢʠʡ 

(451-600 ʩʤ2)



ʚʽʜʩʫʪʥʻ ʘʙʦ ʜʫʞʝ 

ʩʣʘʙʢʝ  

ʩʣʘʙʢʝ  ʩʠʣʴʥʝ  

ʃʠʩʪʦʢ: 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʥʪʦʮʽʘʥʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ



ʃʠʩʪʦʢ: ʛʣʷʥʩʫʚʘʪʽʩʪʴ

ʩʣʘʙʢʘ  ʧʦʤʽʨʥʘ  ʩʠʣʴʥʘ  



ʃʠʩʪʦʢ: ʧʫʭʠʨʯʘʪʽʩʪʴ

ʚʽʜʩʫʪʥʷ ʘʙʦ ʜʫʞʝ 

ʩʣʘʙʢʘ  
ʩʣʘʙʢʘ  ʧʦʤʽʨʥʘ 

ʩʠʣʴʥʘ ʜʫʞʝ ʩʠʣʴʥʘ 



ʃʠʩʪʦʢ: ʭʚʠʣʷʩʪʽʩʪʴ ʢʨʘʶ

ʩʣʘʙʢʘ  ʧʦʤʽʨʥʘ  ʩʠʣʴʥʘ  



ʃʠʩʪʦʢ: ʭʘʨʘʢʪʝʨ ʟʫʙʮʽʚ

ʦʢʨʝʤʽ ʘʙʦ 

ʜʫʞʝ ʜʨʽʙʥʽ 

ʜʨʽʙʥʽ ʧʦʤʽʨʥʽ ʛʨʫʙʽ 

ʜʫʞʝ ʛʨʫʙʽ 



ʃʠʩʪʦʢ:ʬʦʨʤʘ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ

ʩʠʣʴʥʦ ʫʚʽʛʥʫʪʘ 

ʧʣʝʩʢʘʪʘ 

ʩʠʣʴʥʦ ʚʠʧʫʢʣʘ 



ʃʠʩʪʦʢ: ʢʨʠʣʘ

ʚʽʜʩʫʪʥʽ ʘʙʦ 

ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʽ  

ʩʣʘʙʢʦ 

ʚʠʨʘʞʝʥʽ

ʩʠʣʴʥʦ ʚʠʨʘʞʝʥʽ



ʃʠʩʪʦʢ: ʢʫʪ ʤʽʞ ʥʘʡʥʠʞʯʠʤʠ              

ʙʽʯʥʠʤʠ ʞʠʣʢʘʤʠ

ʛʦʩʪʨʠʡ  

ʧʨʷʤʠʡ ʘʙʦ 

ʙʣʠʟʴʢʠʡ ʜʦ 

ʧʨʷʤʦʛʦ  
ʪʫʧʠʡ  



ʃʠʩʪʦʢ: ʚʠʩʦʪʘʚʝʨʭʽʚʢʠʣʠʩʪʢʘ ʩʪʦʩʦʚʥʦʤʽʩʮʷ

ʧʨʠʢʨʽʧʣʝʥʥʷʣʠʩʪʢʦʚʦʾʧʣʘʩʪʠʥʢʠ

ʥʠʞʯʝ  ʥʘ ʨʽʚʥʽ  ʚʠʱʝ  



ʃʠʩʪʦʢ:ʥʘʷʚʥʽʩʪʴ ʪʘ ʨʦʟʤʽʨ ʚʫʰʦʢ

ʚʽʜʩʫʪʥʽ ʘʙʦ 

ʜʫʞʝ ʤʘʣʽ 
ʤʘʣʽ  ʧʦʤʽʨʥʽ  

ʚʝʣʠʢʽ  ʜʫʞʝ ʚʝʣʠʢʽ  


