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ˢΉ͙ͪͦͦͫͣ͟;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͍ 

͔ͤͺ͔͎͍͚ͭ͊ͦͦ͘ ͎͔͎͙͙ͦͦ͡Φп ͔ͫͫ͊͡ ͊ͤ͘Ύ͙͔ͭΦ 
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ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ (ʢʦʤʧʴʶʪʝʨʥʦʝ) 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ.  

 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʟʘʜʘʯ: 

Å ʚʠʟʫʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ; 

Å ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʷʨʢʦʩʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʠʭ ʢʦʨʨʝʢʮʠʶ; 

Å ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ 

ʧʝʨʚʠʯʥʳʤ; 

Å ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ; 

Å ʩʦʙʩʪʚʝʥʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ 

ʩʥʠʤʢʦʚ (ʢʣʘʩʩʠʬʠʢʘʮʠʷ). 

ʇʝʨʚʳʝ ʪʨʠ ʟʘʜʘʯʠ ʨʫʪʠʥʥʳʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ ʚ ʬʦʪʦʰʦʧʝ 

(Adobe Photoshop). 
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ˤ͔͚͊͗ͤ΄͔͚ ͻ͔͙͙͚͊ͪ͊ͭͪͫͭͦ͟͟ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ 
Ύ͍͡Ύ͔ͭͫΎ ͺ͙ͦͭͦͪͫͯͤͦ͟Σ ͨͦ͊͘͟·͍͊Ό΅͙͚ ͔͎ͦ 
͔ͭͫͭͯͪͯ͟Φ ˩͎ͦ ͍͔͚͊͗ͤ΄͔͔ ͔͙ͨͪͣͯ΅͔͍ͫͭͦ ς ͍  
͚ͯͫͭͦ;͙͍͙ͦͫͭΦ  
˻͚͒ͤͦ ͙͘ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͎ͨͪͦͪ͊ͣͣ 
͍ͨͦͦ͘͡ΎΌ΅͙ͻ ͺ͙͍ͦͪͣ͊ͦ͊ͭ͘͡Έ ͔ͭͫͭͯͪͯ͟ 
͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͙ ͍·͔͒͡ΎΌ΅͙ͻ ͙͔͔ͤ͊ͣͤͭ͡· 
Ύ͍͡Ύ͔ͭͫΎ ͎ͨͪͦͪ͊ͣͣ͊ LESSA (Lineament 
Extraction and Stripe Statistical AnalysisΣ ͍͊ͭͦͪ 
ˢ͔ͫ͊ͤ͒ͪ͟͡ ˢ͍͙ͪͦͤͦ; ˭͊ͭͦͨͦ͡͡Έ͙͚ͫ͟)  
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ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʦʨʠʝʥʪʘʮʠʶ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʨʦʟ - 

ʜʠʘʛʨʘʤʤ, ʧʣʦʪʥʦʩʪʝʡ ʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʷʚʣʷʪʴ ʧpʦʪʷʞʝʥʥʳʝ 

ʣʠʥʝʘʤʝʥʪʳ.  
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˾ͦ͘·-͙͎͒͊ͪ͊ͣͣ·Σ ͔ͨͦͫͭͪͦͤͤ·͔ ͨͦ 
͙ͪ͊͘͡;ͤ·ͣ ͔͙͙ͭͪͪͭͦͪΎͣ ˴͚ͪ͊ͫͤͦ ͔͙ͪ͟Υ  ͊ς 
͙͒ͦͤ͡·Σ ͋ - ͒ ͔͡Έͭ· 

͎͔̅ͪ͊ͣͤͭ· ͙ͦͫͣ͟;͔͎ͫͦͦ͟ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͫ 
͙ͪ͊͘͡;ͤ·ͣ ͺ͙ͦͭͦͪͫͯͤͦͣ͟ ( ύ͊ ͙ ͙ͻ ΄͙ͭͪͻ͙ 
( ύ͋Φ ˹͙͔͔͗ͤ ͔ͭ;͔͙͔ͤ ˴͚ͪ͊ͫͤͦ ͔͙ͪ͟Φ ˤΈ͔ͭͤ͊ͣ 
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 ˮ ͔͙͍ͤͭͤͫͤͦͫͭΈ ΄͙ͭͪͻ͍ͦ 
ͤ͊ ͙ͪ͊͘͡;ͤ·ͻ 
͔͙͙ͭͪͪͭͦͪΎͻΥ  ͊- ͒ ͙ͦͤ͊͡Σ  ͋
ς ͒ ͔͡Έͭ͊ ˴͚ͪ͊ͫͤͦ ͔͙ͪ͟  
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˿͙͙ͤͣ͟ ͙ͪ͊͘͡;ͤ·ͻ ͔͙͙͚ͭͪͪͭͦͪ όύ͊ ͙ ͙ͦ͋͟͡ 
͙ͻ ͪͦ͘-͙͎͒͊ͪ͊ͣͣ όύ͋Υ ͍͍͔ͪͻͯ ͙͒ͦͤ͊͡Σ ͍͙ͤͯ͘ 
ς ͒ ͔͡Έͭ͊ ˴͚ͪ͊ͫͤͦ ͔͙ͪ͟ όˤΈ͔ͭͤ͊ͣύ 

˿͙͙ͤͣ͟ ͙ͪ͊͘͡;ͤ·ͻ ͔͙͙͚ͭͪͪͭͦͪ όύ͊ ͙ 
͍͔ͭͦͪ͟ ͙ͻ ͙͔͙ͯ͒ͤͤ͡Ύ όύ͋Υ ͍͍͔ͪͻͯ 
͙͒ͦͤ͊͡Σ ͍͙ͤͯ͘ ς ͒ ͔͡Έͭ͊ ˴͚ͪ͊ͫͤͦ ͔͙ͪ͟ 
όˤΈ͔ͭͤ͊ͣύ 



ˢΉ͙ͪͦͦͫͣ͟;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͍ 
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˿͙͙ͤͣ͟ ͙ͪ͊͘͡;ͤ·ͻ ͔͙͙͚ͭͪͪͭͦͪ όύ͊Σ ͙ͦ͋͟͡ ͙ͻ ͪͦ͘-͙͎͒͊ͪ͊ͣͣ όύ͋ ͙ ͙͙͙ͤ͡ 
͙͔͙ͯ͒ͤͤ͡ΎΦ ˣ͔͚͊ͫͫͤ ˴͚ͪ͊ͫͤͦ ͔͙ͪ͟ όˤΈ͔ͭͤ͊ͣύ  
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˽͔ͪͦ͟ͼ͙͙ ͤ͊ 
͎͙ͦͪͦͤͭ͊͘͡ΈͤͯΌ 
ͨͦͫͦͫͭ͟͡Έ 
͍͔͙͚ͤ͊ͨͪ͊ͤ͡ 
͙ͫ͗͊ͭΎ ͙ 
ͪ͊ͫͭΎ͔͙͗ͤΎΦ 
˿͔͍͔ͪͦ-˽ͦ͊͟;͔͍͔ͫͦ͟ 
͔͔͙͔ͣͫͭͦͪͦ͗͒ͤ 



ˢΉ͙ͪͦͦͫͣ͟;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͍ 
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10 

˴͊ͪͭ· ͙͔͔͍ͤ͊ͣͤͭͦ͡ 
͔ͨͦͫͭͪͦͤͤ·͔ ͙ͨͪ ͙ͪ͊͘͡;ͤ·ͻ 
͚ͤ͊ͫͭͪͦ͊͟ͻ ͙ ͙ͻ ͪͦ͘·-
͙͎͒͊ͪ͊ͣͣ·Υ  ͊- ͙ ͫͻͦ͒ͤ·͚ 
͙ͫͤͣͦ͟Τ  ͋- ͅ ͎͔ͪ͊ͣͤͭ 
͎͔͎͙ͦͦ͡;͔͚ͫͦ͟ ͊ͪͭ͟· ˤΈ͔ͭͤ͊ͣ͊ 
όͨͪΎ͎ͣͦͯͦ͡Έ͙ͤͦͣ͟ ͨͦ͊͊ͤ͊͘͟ 
ͨͦ͡΅͊͒Έ ͙ͫͤͣ͊͟ύΤ  ͍- ͨ ͎ͦͪͦ пл 
ζ͙͔ͦͪͦͭ͟͟η ͙͔͔ͤ͊ͣͤͭ͡· όлΣоύΤ  ͎
- ͨ ͎ͦͪͦ пл ζ͙͒ͤͤ͡·͔η 
͙͔͔ͤ͊ͣͤͭ͡·Τ  ͒- ͨ ͎ͦͪͦ рлΣ 
ζ͙͔ͦͪͦͭ͟͟η ͙͔͔ͤ͊ͣͤͭ͡· όлΣоύΤ  ͔
- ͨ ͎ͦͪͦ рл ζ͙͒ͤͤ͡·͔η 
͙͔͔ͤ͊ͣͤͭ͡·Τ  ͗- ͨ ͎ͦͪͦ слΣ 
ζ͙͔ͦͪͦͭ͟͟η ͙͔͔ͤ͊ͣͤͭ͡· όлΣоύΤ  ͘
- ͨ ͎ͦͪͦ слΣ ζ͙͒ͤͤ͡·͔η 
͙͔͔ͤ͊ͣͤͭ͡· 
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ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ: ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʠʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ LESSA ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʝʝ  

ʨʝʟʫʣʴʪʘʪʦʚ 

ɿʘʜʘʯʠ: 

Å ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʠʢʠ ʧʦʜʛʦʪʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ 

LESSA; 

Å ʦʚʣʘʜʝʥʠʝ ʧʨʠʝʤʘʤʠ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ 

Å ʫʩʚʦʝʥʠʝ ʧʨʘʚʠʣ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ, 

Å ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʨʠʥʮʠʧʘʤʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ;  

Å ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʘʚʠʣ ʦʬʦʨʤʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ (ʛʨʘʬʠʯʝʩʢʠ ʠ 

ʪʝʢʩʪʫʘʣʴʥʦ).  

ʅʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʳ: ʢʦʤʧʴʶʪʝʨ ʩ ʚʳʭʦʜʦʤ ʚ 

ʠʥʪʝʨʥʝʪ, Google Earth, Adobe Photoshop (ʠʣʠ ʜʨʫʛʦʡ ʛʨʘʬʠʯʝʩʢʠʡ 

ʨʝʜʘʢʪʦʨ), VLessa, ʧʨʠʥʪʝʨ, ʩʨʝʜʩʪʚʦ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ (ʧʨʠʤʝʨʥʦ 1-2 

GB). 

ʆʪʯʝʪʥʳʡ ʤʘʪʝʨʠʘʣ: ʩʭʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʨʘʡʦʥʘ 

ʠʥʪʝʨʝʩʦʚ ʠ ʦʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ ʥʝʡ 

ɼʣ ̫ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 4 ʯʘʩʘ ʘʫʜʠʪʦʨʥʦʡ ʠ 6 ʯʘʩʦʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 
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ɿʘʜʘʯʘ 1. ʇʦʜʛʦʪʦʚʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ LESSA. 

ʊʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʧʦʣʫʪʦʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

(ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦ, 8 ʙʠʪ ʥʘ ʧʠʢʩʝʣ, ʩʥʘʯʘʣʘ ʪʨʝʙʫʝʪʩʷ ʧʨʠʛʦʪʦʚʠʪʴ ʢ 

ʨʘʙʦʪʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

Å ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Photoshop, ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʨʘʩʪʨʦʚʦʡ 

ʧʨʦʛʨʘʤʤʳ (ʤʝʪʦʜʠʢʘ ʙʫʜʝʪ ʦʧʠʩʘʥʘ ʥʘ ʧʨʠʤʝʨʝ Photoshop) 

çʚʳʨʝʟʘʪʴè ʠʟ ʩʥʠʤʢʘ ʥʫʞʥʳʡ ʜʣ ̫ʨʘʙʦʪʳ ʬʨʘʛʤʝʥʪ ʠ, ʝʩʣʠ ʦʥ ʙʳʣ 

ʮʚʝʪʥʳʤ (ʥʘʧʨʠʤʝʨ, ʚ ʨʝʞʠʤʝ RGB), ʠ ʧʝʨʝʚʝʩʪʠ ʝʛʦ ʚ ʨʝʞʠʤ 

çʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦè. 

Å ɿʘʧʣʘʥʠʨʦʚʘʪʴ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʠʢʩʝʣʷʭ ʠ ʧʝʨʝʚʝʩʪʠ ʝʛʦ ʚ 

ʟʘʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ, ʚʘʨʴʠʨʫʷ ʯʠʩʣʦ ʧʠʢʩʝʣʝʡ. ʋʜʦʙʥʦ ʨʘʙʦʪʘʪʴ ʩ 

ʢʘʨʪʠʥʢʦʡ ʨʘʟʤʝʨʦʤ ʧʨʠʤʝʨʥʦ 1000ʭ1000 ʧʠʢʩʝʣʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʳʜʝʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ ʰʪʨʠʭʦʚ ʠ ʨʦʟ-ʜʠʘʛʨʘʤʤ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʣʘʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʢʘʨʪʘ, ʦʙʳʯʥʦ ʭʚʘʪʘʝʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʘ.  

Å ɺ ʤʝʥʶ Photoshop çʀʟʦʙʨʘʞʝʥʠʝè Ý ʨʝʞʠʤ Ý ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦè 

ʫʙʨʘʪʴ ʮʚʝʪʘ. ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʧʨʠ 8 ʛʨʘʜʘʮʠʷʭ ʩʝʨʦʛʦ.  

Å ʉʜʝʣʘʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʦʡ ɺ ʤʝʥʶ 

çʀʟʦʙʨʘʞʝʥʠʝ Ý ʢʦʨʨʝʢʮʠʷ Ý ʫʨʦʚʥʠè ʂʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʦʧʠʩʘʥʦ ʚ 

ʨʘʙʦʪʝ ʧ.ʨ.1. çɿʘʜʘʯʘ 2. ʀʟʤʝʥʝʥʠʝ ʛʠʩʪʦʛʨʘʤʤʳè. 

Å ʉʦʟʜʘʪʴ ʧʘʧʢʫ ʠ ʩʦʭʨʘʥʠʪʴ ʚ ʥʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʦʜʠʥʘʢʦʚʦʛʦ 

ʨʘʟʤʝʨʘ ʠʩʭʦʜʥʦʝ ʮʚʝʪʥʦʝ ʠ ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ çTiffè. 
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ɿʘʜʘʯʘ 2. ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ LESSA 

ʇʦʜʨʦʙʥʝʝ ʦ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ LESSA ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʥʘ 

ʩʘʡʪʝ ɸ.ɸ. ɿʣʘʪʦʧʦʣʴʩʢʦʛʦ http://www.lineament.ru/. ɿʜʝʩʴ ʞʝ 

ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʪʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ʅʘʯʘʣʦ ʨʘʙʦʪʳ 

ʐʘʛ 1. ɿʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʠ ʦʪʢʨʳʪʴ ʧʦʣʫʪʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

(ʨʠʩ. 4.1).  

ʐʘʛ 2. ɺ ʤʝʥʶ çʥʘʩʪʨʦʡʢʠè ʫʙʨʘʪʴ ʬʣʘʞʦʢ ʚ ʦʢʦʰʢʝ çʜʣʠʥʥʳʝè ʠ 

ʚʳʙʨʘʪʴ ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ (Mʠʥ. ʜʣʠʥ.) 0,2, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ ʨʠʩ. ʧ.ʨ.4.2. ʕʪʦʪ ʬʣʘʞʦʢ ʟʘʚʝʜʫʝʪ ʜʣʠʥʦʡ ʣʠʥʝʘʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʚʳʜʝʣʷʪʴ ʧʨʦʛʨʘʤʤʘ ï ʧʨʦʪʷʛʠʚʘʶʱʠʝʩʷ ʯʝʨʝʟ ʚʩʝ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʠʣʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʪʨʝʟʦʢ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʳ 

ʚʳʙʨʘʣʠ 0,2 ʯʘʩʪʠ ʦʪ ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʝʨʘ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʦʪʨʝʟʢʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʷʪ 

ʣʦʤʘʥʥʳʤʠ ʣʠʥʠʷʤʠ ʙʦʣʝʝ ʜʣʠʥʥʳʝ.  

ʐʘʛ 3. ʅʘ ʧʘʥʝʣʠ ʩʣʝʚʘ ʧʦʩʪʘʚʠʪʴ ʬʣʘʞʢʠ ʚ ʦʢʥʘʭ çʰʪʨʠʭʠè, 

çʨʦʟʳ ʚ ʦʢʥʝè, çʣʠʥʝʘʤʝʥʪʳè ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʘʩʯʝʪè  

http://www.lineament.ru/
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˹͊;͊ͦ͡ ͪ͊͋ͦͭ· ͫ ͎͚ͨͪͦͪ͊ͣͣͦ LESSA 
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˽͔͍ͪͦͤ͊;͊͡Έͤ·͔ ͚͙ͤ͊ͫͭͪͦ͟ ͙͒ͤ͡· ͙͔͔͍ͤ͊ͣͤͭͦ͡ 
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˭͊ͨͯͫ͟ ͎ͨͪͦͪ͊ͣͣ·  

˴͎ͦ͒͊ ͎ͨͪͦͪ͊ͣͣ͊ ͊ͦͤ͘͟;͙ͭ 
ͫ;͙ͭ͊ͭΈ ͤ͊ ͍͔ͪͻ͔͚ͤ ͔͙ͨ͊ͤ͡ 
ͦͭͪ͟·͍͔͊ͣ ͍·ͨ͊͒͊Ό΅͔͔ ͔ͣͤΌ 
ζ͍͙͒η ͙ ͍·͙͔͋ͪ͊ͣ ͨͯͤͭ͟ 
ζ΄͙ͭͪͻ͙ηΦ ˸· ͍͙͙ͯ͒ͣ ͔ͨͦ͡ 
͍·͔͔͒ͤͤ͡·ͻ ͎͚ͨͪͦͪ͊ͣͣͦ 
Ή͔͔ͣͤͭ͊ͪͤ͡·ͻ ΄͙ͭͪͻ͍ͦ 
͔ͪ͊ͣͪͦͣ͘ н-мл ͙͔͔͚ͨͫ͟͡Σ 
͔͔ͦͨͪ͒͡Ύ͔ͣ·ͻ ͚ͫͭͪͯͭͯͪͦ͟ 
͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΦ  
͙̊ͭͪͻ͙ ͙ͪ͊͘͡;ͤ·ͻ 

͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͦͪ͊͟΄͔ͤ· ͍ 
͙ͪ͊͘͡;ͤ·͔ ͼ͍͔ͭ͊Φ ˮͻ ͣͦ͗ͤͦ 
͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈ ͤ͊ ;͔ͪͤͦͣ ͺ͔ͦͤΣ 
͊͟͟ ͤ͊ ͙͔ͪͫͯͤ͟ ͙͙͡ ͤ͊ ͺ͔ͦͤ 
͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΦ ̉ͭͦ͋· ͫͦͻ͙ͪ͊ͤͭΈ 
͙ͻ ͊͘ͻ͙ͦ͒ͣ ͍ ͔ͣͤΌ ζͺ͚͊͡η ͙ 
͔͊ͭͣ͘ ͤ͊ ͫͭͪͦ;ͯ͟ ζͫͦͻ͙ͪ͊ͤͭΈ 
ͪ͊ͫͭͪη ό͍·͙͔͋ͪ͊ͣ ͪ͊ͫ΄͙͔͙͔ͪͤ 
ζtiffη ͨͦ͒ ͙͔͔ͣͤͣ ζ΄͙ͭͪͻ͙η 
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Η ˤ͊͗ͤͦΗ ˽͔͔ͪ͗͒Σ ;͔ͣ ͨͪͦ͒ͦ͗͊ͭ͡Έ ͪ͊͋ͦͭͯ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͔͙ͦͨͪ͒ͭ͡Έ ͊ͤ͒͡΄͊ͺͭͤͯΌ ͙ͨͪͪͦ͒ͯ 
͍·Ύ͍͔ͤͤ͡·ͻ ΄͙ͭͪͻ͍ͦΦ ˩͙ͫ͡ ͙ͦͤΣ ͊͟͟ Ήͭͦ ;͊ͫͭͦ ͋·͍͔͊ͭΣ ͍͔ͦ͋ͯͫͦͤ͡͡· ͔͚ͣͦ͟͡ ͎͙͔͒ͪͦͫͭΈΌ, 
ͫͨͪΎ͔ͣͤͤ͡·͙ͣ Ή͔͔͙ͣͤͭ͊ͣ͡ ͊ͤ͒͡΄͊ͺͭ͊ ͙ ͎͙͙͒ͪͯͣ ͊ͤ͒͡΄͊ͺͭͤ·͙ͣ Ή͔͔͙ͣͤͭ͊ͣ͡Σ 
Ύ͍͡ΎΌ΅͙͙ͣͫΎ  ͔͒΄͙ͺ͍ͪͦͦ;ͤ·͙ͣ ͙͙ͨͪͤ͊͊ͣ͘͟ ͪ͊ͪ͘·͍͍ͦΣ ͨͦ ͙ͤͣ ͣͦ͗ͤͦ ͍͙ͨͪͦͦ͒ͭΈ 
͙͙ͫͭ͊ͭͫͭ;͔͙͚ͫ͟Σ ͙ ͔͊ͭͣ͘ ς ͫ ͭͪͯͭͯͪͤ͟·͚ ͙͊ͤ͊͘͡ ͙͔͔͍ͤ͊ͣͤͭͦ͡Φ 

ɽʩʣʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʰʪʨʠʭʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ï ʧʨʦʩʝʢʘʤʠ ʚ ʣʝʩʫ, ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʧʨʦʬʠʣʷʤʠ, ʫʣʠʮʘʤʠ ʠ ʪ.ʜ., 

ʥʝʦʙʭʦʜʠʤʦ çʦʪʩʪʨʦʠʪʩʷè ʦʪ ʥʠʭ, ʤʝʥʷʷ ʨʘʟʨʝʰʝʥʠʝ ʩʥʠʤʢʘ, ʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʜʚʝʨʛʥʫʚ ʩʥʠʤʦʢ ʬʠʣʴʪʨʘʮʠʠ çʨʘʟʤʳʪʠʝ ʧʦ ɻʘʫʩʩʫè, ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʚ ʨʘʙʦʪʝ 

ʧ.ʨ.1. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʰʪʨʠʭʦʚ ʠʤʝʶʪ ʛʨʘʥʠʮʳ ʠ ʩʪʨʫʢʪʫʨʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʪʘʢʞʝ ʠʤʝʶʪ ʧʨʷʤʦʣʠʥʝʡʥʳʝ 

ʛʨʘʥʠʮʳ. ʆʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʧʨʘʚʣʝʥʠʷ ʵʪʠʭ ʛʨʘʥʠʮ ʦʙʫʩʣʦʚʣʝʥʳ ʛʠʜʨʦʩʝʪʴʶ, 

ʠ ʩʠʩʪʝʤʳ ʰʪʨʠʭʦʚ ʚ ʪʘʢʠʭ ʨʘʡʦʥʘʭ ʥʝʨʝʜʢʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺʘʞʥʦ ʦʮʝʥʠʪʴ ʧʨʠʤʝʨʥʳʡ ʨʘʟʤʝʨ ʰʪʨʠʭʦʚ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʤʝʥʠʪʴ 

ʬʦʨʤʫʣʫ L /n *m, ʛʜʝ  L ï ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʤʝʪʨʘʭ, ʠʣʠ ʢʠʣʦʤʝʪʨʘʭ (ʜʣʠʥʘ, 

ʠʣʠ ʰʠʨʠʥʘ), n ï ʯʠʩʣʦ ʧʠʢʩʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʫʢʘʟʘʥʦ ʚ 

ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʩʪʨʦʯʢʝ ʥʘ ʩʠʥʝʤ ʧʦʣʝ), m ï ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʚ 

ʰʪʨʠʭʝ. ʈʘʟʤʝʨʥʦʩʪʴ ʰʪʨʠʭʘ ʙʫʜʝʪ ʪʘ ʞʝ, ʯʪʦ ʠ ʨʘʟʤʝʨʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ï ʚ 

ʤʝʪʨʘʭ, ʠʣʠ ʢʠʣʦʤʝʪʨʘʭ. ʉʜʝʣʘʚ ʪʘʢʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʧʦʥʷʪʴ ʩ 

ʦʙʲʝʢʪʘʤʠ ʢʘʢʦʛʦ ʨʘʟʤʝʨʘ ʤʳ ʜʘʣʝʝ ʙʫʜʝʤ ʨʘʙʦʪʘʪʴ  
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ɺʳʯʠʩʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

çʰʪʨʠʭʦʚè  

ʐʘʛ 4. ʇʦʩʪʨʦʝʥʠʝ ʨʦʟʳ-ʜʠʘʛʨʘʤʤʳ çʰʪʨʠʭʦʚè. 

çɺʳʢʣʶʯʘʝʤè ʩʪʨʦʯʢʫ çʰʪʨʠʭʠè ʚ ʣʝʚʦʡ ʧʘʥʝʣʠ, 

ʚʦʟʚʨʘʱʘʝʤʩʷ ʚ ʚʝʨʭʥʝʝ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ çʚʠʜè ʠ 

ʱʝʣʢʘʝʤ ʧʦ ʩʪʨʦʯʢʝ çʛʣʦʙʘʣʴʥʘʷ ʨʦʟʘè ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ 

ʢʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʰʪʨʠʭʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ. ʉʦʭʨʘʥʷʝʤ ʨʦʟʫ-ʜʠʘʛʨʘʤʤʫ ʰʪʨʠʭʦʚ. 

ʐʘʛ 5. ɿʘʭʦʜʠʤ ʚ ʤʝʥʶ çʬʘʡʣè ʠ ʩʦʭʨʘʥʷʝʤ 

ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ çtiffè ʧʦʜ ʠʤʝʥʝʤ 

çʛʣʦʙʘʣʴʥʘʷ ʨʦʟʘè.  ɼʣ ̫ ʵʪʦʛʦ ʠʜʝʤ ʥʘ ʩʪʨʦʯʢʫ 

çʩʦʭʨʘʥʠʪʴ ʨʘʩʪʨè. ʋʜʘʣʷʝʤ ʢʘʨʪʠʥʢʫ ʩ ʵʢʨʘʥʘ, ʫʙʨʘʚ 

ʬʣʘʞʦʢ ʚ ʣʝʚʦʤ ʤʝʥʶ. 
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нлмфΦ ˸͙͔͍ͦͫͪ͒ͦ͊͡ ˶ΦˤΦ 
19 

ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʰʪʨʠʭʦʚ 

ʐʘʛ 6. ɿʘʭʦʜʠʤ ʚ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʥʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ çʚʠʜè ʠ 

ʠʜʝʤ ʚ ʩʪʨʦʯʢʫ çʧʘʥʝʣʴ ʧʦʢʘʟʘ ʨʦʟè. ʉʧʨʘʚʘ ʧʦʷʚʠʪʩʷ ʥʦʚʦʝ ʤʝʥʶ. 

ɺʳʙʠʨʘʝʤ çʧʣʦʪʥʦʩʪʴè (ʩʪʨʝʣʢʘ 1) ʠ çʧʦʢʘʟʘʪʴè (ʩʪʨʝʣʢʘ 2). 

ʇʦʷʚʣʷʝʪʩʷ ʮʚʝʪʥʘʷ ʢʘʨʪʠʥʢʘ. ʎʚʝʪʘ ʥʘ ʥʝʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʯʠʩʣʫ 

ʰʪʨʠʭʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʵʣʝʤʝʥʪʘʨʥʦʝ ʦʢʥʦ ʨʘʟʤʝʨʦʤ 9ʭ9 ʧʠʢʩʝʣʝʡ. 
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ʈʠʩ. ʧ.ʨ.4.6. ʃʝʚʘʷ ʧʘʥʝʣʴ ʠ ʰʢʘʣʘ ʮʚʝʪʦʚ 

 

 

Max                                                                    Min 

˹͊ ͔͍͚ͦ͡ ͔͙ͨ͊ͤ͡ 
ͨͦΎ͍͙ͭͫΎ ͔΅͔ ͦ͒ͤ͊ 
ͫͭͪͦ;͊͟Σ 
͍͔͍ͫͦͦͭͭͫͭͯΌ΅͊Ύ 
͍ͤͦͦͣͯ Ήͪ͊ͤͯ͟ - 
ͨͦ͊͊ͤͦ͘͟ ͔͚ͫͭͪͦ͟͡ мΣ ͊ 
͍͔ͤ͊ͪͻͯ ς ́ ͊͊͟͡ 
ͼ͍͔͍ͭͦ ͦͭ ͙͔͎ͫͤͦ 
ό͙͙ͣͤͣ͊͡Έ͎ͤͦͦύ ͒ͦ 
͙͔͔͍͎ͫͪͤͦͦ 
ό͙ͣ͊ͫͣ͊͟͡Έ͎ͤͦͦύΣ ̂ 
͎ͨͪͦͪ͊ͣͣ· ͔ͫͭΈ 
͍ͦͣͦ͗ͤͦͫͭ͘Έ ͨͦ 
͎͒ͪͯͦͣͯ ͔͍ͨͪ͒ͫͭ͊͡ΎͭΈ 
ͼ͍͔ͭ͊Σ ͤͦ ͣ· ͔ͤ ͔͋ͯ͒ͣ 
͙ͻ ͊ͫ͊ͭ͟ΈͫΎΣ ͊ 
ͫͦͻ͙ͪ͊ͤͣ ͪ͊ͫͭͪ ͨͦ͒ 
͙͔͔ͣͤͣ ζͨͦͭͤͦͫͭ͡ΈηΣ 
͙͙͡ ζ͙͔͙͍ͤͭͤͫͤͦͫͭΈηΣ 
͎͙͊ͤ͊ͦ͡;ͤͦ ͭͦͣͯΣ ͊͟͟ 
ͣ· ͫͦͻͪ͊ͤΎ͙͡ 
͔ͨͪ͒·͒ͯ΅͙͔ ͺ͚͊͡·. 
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ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪʦʛʨʘʤʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ çʰʪʨʠʭʦʚè  

ʐʘʛ 7. ʉʥʦʚʘ ʧʝʨʝʡʜʝʤ ʢ ʧʨʘʚʦʡ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ çʢʣʠʢʘʷè ʥʘ ʩʪʨʦʯʢʠ, 

ʚʳʟʦʚʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʨʪʦʛʨʘʤʤʳ ʠ ʩʦʭʨʘʥʠʤ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ çʨʦʟʳè, çʚʝʢʪʦʨ ʚʳʪʷʥʫʪʦʩʪʠè, 

çʣʠʥʠʠ ʚʳʪʷʥʫʪʦʩʪʠè ʜʦʙʘʚʠʤ ʥʦʚʳʡ ʩʣʦʡ, ʢʣʠʢʥʫʚ ʥʘ 

ʧʨʘʚʦʡ ʧʘʥʝʣʠ ʠ ʚʳʟʦʚʠʤ ʬʘʡʣ çʦʨʪʦʛʦʥʘʣʴʥʳʝ 

ʣʠʥʠʠè 



ˢΉ͙ͪͦͦͫͣ͟;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͍ 
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ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʣʠʥʝʘʤʝʥʪʦʚ 

ʐʘʛ 8. ʇʝʨʝʡʜʝʤ ʥʘ ʚʝʨʭʥʶʶ 

ʧʘʥʝʣʴ ʠ ʚʳʟʦʚʝʤ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ 

çʚʠʜè. ɺ ʥʝʤ ʱʝʣʢʥʝʤ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ ʩʪʨʦʯʢʫ çʧʘʥʝʣʴ ʧʦʢʘʟʘ 

ʣʠʥʝʘʤʝʥʪʦʚè. ʉʧʨʘʚʘ ʧʦʷʚʠʪʩʷ 

ʜʨʫʛʦʝ ʤʝʥʶ. ʅʘ ʵʪʦ ʧʘʥʝʣʠ 

ʫʩʪʘʥʦʚʠʤ ʥʘʚʝʨʭʫ ʤʝʪʢʫ ʥʘ ʩʪʨʦʯʢʫ 

çʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷè (ʦʙʳʯʥʦ ʦʥʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʧʦ ʫʤʦʣʯʘʥʠʶ), ʘ çʧʦʨʦʛè 

ʥʘ ʫʨʦʚʥʝ 50 (ʧʦʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ). 

ʂʣʠʢʘʝʤ ʥʘ ʢʥʦʧʢʫ çʧʦʢʘʟʘʪʴè.  

ʐʘʛ 9. ʅʘ ʧʨʘʚʦʡ ʧʘʥʝʣʠ 

ʧʦʩʪʘʚʠʪʴ çʬʣʘʞʦʢè ʥʘ ʩʪʨʦʯʢʝ 

çʧʦʢʘʟʳʚʘʪʴ ʨʦʟʳè ʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çʧʦʢʘʟʘʪʴè. ɹʫʜʝʪ 

ʧʦʢʘʟʘʥʘ ʨʦʟʘ-ʜʠʘʛʨʘʤʤʘ 

ʧʦʩʪʨʦʝʥʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ. 

ʉʦʭʨʘʥʠʪʴ. 
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ɿʘʜʘʯʘ 3. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʢʘʨʪ ʜʣ ̫ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠ 

ʦʪʯʝʪʦʚ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʠʘʛʨʘʤʤ. 

ʇʨʦʛʨʘʤʤʘ ʩʦʭʨʘʥʷʝʪ ʧʦʩʪʨʦʝʥʥʳʝ ʢʘʨʪʳ ʢʘʢ ʨʘʩʪʨʦʚʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʬʦʨʤʘʪʝ tiff ʥʘ ʯʝʨʥʦʤ ʬʦʥʝ ʪʦʥʢʠʝ ʢʨʘʩʥʳʝ ʣʠʥʠʠ. 

ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʯʠʪʘʝʤʳʤ, ʚ ʧʨʦʛʨʘʤʤʝ çʈhotoshopè 

ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʠʥʚʝʨʩʠʶ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʮʚʝʪ, çʫʪʦʣʩʪʠʪʴè ʣʠʥʠʠ ʚ 

ʤʝʥʶ ʬʠʣʴʪʨ Ÿ ʜʨʫʛʠʝ Ÿ ʤʠʥʠʤʫʤ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʦʝʜʠʥʠʪʴ 

ʢʘʨʪʠʥʢʠ, ʥʘʧʨʠʤʝʨ, ʚʤʦʥʪʠʨʦʚʘʪʴ ʨʦʟʳ-ʜʠʘʛʨʘʤʤʳ ʚ ʢʘʨʪʳ 

ʣʠʥʝʘʤʝʥʪʦʚ.  

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʤʘʪʝʨʠʘʣʦʚ ʢ ʦʪʯʝʪʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ 

ʧʨʝʟʝʥʪʘʮʠʡ ʥʘʢʣʘʜʳʚʘʪʴ ʥʘ ʠʩʭʦʜʥʦʝ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʤʦʞʥʦ 

ʧʨʠʛʣʫʰʠʪʴ ʷʨʢʦʩʪʴ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʭʝʤʫ, ʧʦʩʪʨʦʝʥʥʫʶ 

ʧʨʦʛʨʘʤʤʦʡ LESSA. ʈʠʩʫʥʢʠ ʜʣʷ ʧʝʯʘʪʠ ʤʦʞʥʦ ʪʘʢʞʝ ʜʝʣʘʪʴ ʥʘ ʙʝʣʦʤ 

ʬʦʥʝ. 

ɼʣ ̫ʪʦʛʦ ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʪʜʝʰʠʬʨʠʨʦʚʘʥʥʳʝ ʣʠʥʝʘʤʝʥʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʧʨʠʨʦʜʝ ʦʙʲʝʢʪʘʤ, ʘ ʥʝ 

ʷʚʣʷʶʪʩʷ ʦʧʪʠʯʝʩʢʦʡ ʠʣʣʶʟʠʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ ʠʭ 

ʣʘʥʜʰʘʬʪʥʫʶ ʧʨʠʨʦʜʫ. ɼʣ ̫ʵʪʦʛʦ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʭʘʨʘʢʪʝʨʥʳʭ 

ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʝ ʢʘʢ ʵʣʝʤʝʥʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ, ʘ ʢʘʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ.  
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ʆʬʦʨʤʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ 

çPhotoshopè) 

ʌʘʡʣʳ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʦʛʨʘʤʤʦʡ LESSA ʥʘ ʯʝʨʥʦʤ ʬʦʥʝ ʚ ʨʘʩʰʠʨʝʥʠʠ 

tiff ʠ ʣʠʥʠʠ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʥʘʩʪʦʣʴʢʦ ʪʦʥʢʠʤʠ, ʯʪʦ ʧʦʯʪʠ ʥʝʟʘʤʝʪʥʳ. 

ʇʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪ ʫʜʦʙʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʚʠʜʝ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʬʘʡʣʘ, ʯʪʦ 

ʫʜʦʙʥʦ ʜʣ ̫ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʘ ʧʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʘʚʠʣʴʥʦ ʦʬʦʨʤʣʝʥʥʳʝ ʨʠʩʫʥʢʠ (ʧʨʠʤʝʨʥʦ ʪʘʢ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ). 

ɺʩʝ ʬʘʡʣʳ ʦʬʦʨʤʣʷʶʪʩʷ ʩʭʦʜʥʳʤ ʦʙʨʘʟʦʤ: 

Å ʆʪʢʨʳʚʘʝʤ ʠʟʦʙʨʘʞʝʥʠʝ.  

Å ʀʟʦʙʨʘʞʝʥʠʝ Ý ʢʦʨʨʝʢʮʠʷ Ý ʠʥʚʝʨʩʠʷ. ʌʦʥ ʩʪʘʣ ʙʝʣʳʤ, ʘ ʢʘʨʪʠʥʢʘ ʠʟ 

ʢʨʘʩʥʦʡ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʛʦʣʫʙʫʶ. 

Å ʀʟʦʙʨʘʞʝʥʠʝ Ý ʢʦʨʨʝʢʮʠʷ Ý ʮʚʝʪʦʚʦʡ ʪʦʥ/ʥʘʩʳʱʝʥʥʦʩʪʴ. ɼʚʠʞʦʢ 

ʧʝʨʝʤʝʱʘʝʤ ʚ ʢʨʘʡʥʶʶ ʣʝʚʫʶ ʧʦʟʠʮʠʶ ʠ ʢʘʨʪʠʥʢʘ ʩʪʘʥʝʪ ʢʨʘʩʥʦʡ ʥʘ 

ʙʝʣʦʤ ʬʦʥʝ. 

Å ɽʩʣʠ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ɺʘʤ ʩʣʠʰʢʦʤ ʪʦʥʢʠʤʠ ʬʠʣʴʪʨʫʝʤ 

ʠʟʦʙʨʘʞʝʥʠʝ. ɼʣ ̫ ʵʪʦʛʦ ʧʝʨʝʭʦʜʠʤ ʚʦ ʚʢʣʘʜʢʫ ʌʠʣʴʪʨ Ý ʜʨʫʛʠʝ Ý 

ʤʠʥʠʤʫʤ. ʇʦʚʪʦʨʷʝʤ ʵʪʫ ʧʨʦʮʝʜʫʨʫ ʧʦʢʘ ʪʦʣʱʠʥʘ ʣʠʥʠʡ ʥʝ ʩʪʘʥʝʪ 

ʦʧʪʠʤʘʣʴʥʦʡ. ʉʦʭʨʘʥʷʝʤ. 

ʄ  rʤʦʞʝʤ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪ ʥʘ ʙʝʣʦʤ ʬʦʥʝ, ʧʦʤʝʩʪʠʚ ʨʷʜʦʤ 

ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʠʣʠ ʥʘ ʬʦʥʝ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʜʝʣʘʚ ʬʦʥ 

ʧʦʣʫʧʨʦʟʨʘʯʥʳʤ. 
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ʅʝʦʙʭʦʜʠʤʳʝ ʨʠʩʫʥʢʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʪʝʢʩʪ ʜʣ ̫ʦʪʯʝʪʘ 

 
Å ʅʘʟʚʘʥʠʝ, ʘʚʪʦʨ, ʮʝʣʠ, ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

Å ʀʩʭʦʜʥʳʡ (ʥʘʯʘʣʴʥʳʡ) ʤʘʪʝʨʠʘʣ. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʤʦʞʥʦ ʮʚʝʪʥʦʝ, ʠʣʠ 

ʧʩʝʚʜʦʮʚʝʪʥʦʝ. ʋʢʘʟʘʪʴ ʝʛʦ ʧʘʩʧʦʨʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʩʪʦʯʥʠʢ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʣʠʥʝʡʥʳʡ ʤʘʩʰʪʘʙ, ʯʠʩʣʦ ʧʠʢʩʝʣʝʡ. ʄʦʞʝʪʝ ʧʨʠʚʝʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʫʶ, ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ, 

ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʢʘʨʪʳ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʢʨʘʪʢʦ ʦʧʠʩʘʪʴ ʝʝ ʣʘʥʜʰʘʬʪʳ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ. 

Å ʐʪʨʠʭʠ ʠ ʛʣʦʙʘʣʴʥʘʷ ʨʦʟʘ-ʜʠʘʛʨʘʤʤʘ. ʋʢʘʟʘʪʴ ʦʜʥʦʨʦʜʥʦʝ, ʠʣʠ ʥʝʦʜʥʦʨʦʜʥʦʝ ʧʦʣʝ 

ʰʪʨʠʭʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʢʘʟʘʪʴ ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʣʘʥʜʰʘʬʪʘ ʧʨʦʛʨʘʤʤʘ 

ʚ, ʦʩʥʦʚʥʦʤ, ʦʧʦʟʥʘʣʘ ʢʘʢ ʰʪʨʠʭʠ. ʄʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʆʧʠʩʘʪʴ ʨʦʟʫ-ʜʠʘʛʨʘʤʤʫ ï ʥʘʩʢʦʣʴʢʦ ʚʳʨʘʞʝʥʳ ʣʫʯʠ, ʩʢʦʣʴʢʦ ʠʭ ʠ ʚ ʢʘʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ. 

Å ʂʘʨʪʘ ʧʣʦʪʥʦʩʪʝʡ ʰʪʨʠʭʦʚ. ʋʢʘʟʘʪʴ ʢʘʢ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʠ ʤʠʥʠʤʫʤʳ 

ʧʣʦʪʥʦʩʪʝʡ ʰʪʨʠʭʦʚ ʠ ʢʘʢʠʤ ʵʣʝʤʝʥʪʘʤ ʣʘʥʜʰʘʬʪʘ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ. ɽʩʪʴ ʣʠ ʧʷʤʦʣʠʥʝʡʥʳʝ 

ʟʦʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʛʨʘʜʠʝʥʪʦʚ (ʦʥʠ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʛʨʘʥʠʮʫ ʚʦʟʜʳʤʘʶʱʠʭʩʷ ʠ 

ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʙʣʦʢʦʚ. ɻʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʰʪʨʠʭʦʚ ʠ ʤʦʛʫʪ ʣʠ ʫʜʣʠʥʝʥʥʳʝ 

ʤʘʢʩʠʤʫʤʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʦʥʘʤ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʥʷʪʠʡ. ʆʧʠʩʘʪʴ ʠʭ. 

Å ʂʘʨʪʦʛʨʘʤʤʳ ʨʦʟ-ʜʠʘʛʨʘʤʤ ʠ ʚʝʢʪʦʨʦʚ ʫʜʣʠʥʝʥʠʡ. ʋʢʘʟʘʪʴ, ʦʙʨʘʟʫʶʪʩʷ ʣʠ ʢʣʘʩʪʝʨʳ 

ʩʭʦʜʥʳʭ ʨʦʟ (ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʢʪʦʨʦʚ). ɽʩʣʠ ʚʳʜʝʣʷʶʪʩʷ ï ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʤ ʯʘʩʪʷʤ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ, ʠ ʤʦʛʫʪ ʣʠ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʣʦʢʠ, ʨʘʟʜʝʣʝʥʥʳʝ ʨʘʟʣʦʤʘʤʠ. 

Å ʉʭʝʤʘ ʣʠʥʠʠ ʫʜʣʠʥʝʥʠʡ ʨʦʟ-ʜʠʘʛʨʘʤʤ. ʕʪʘ ʩʭʝʤʘ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʦʜʥʦʨʦʜʥʦʩʪʴ/ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ. ʇʦʚʦʨʦʪʳ ʠ ʧʝʨʝʨʳʚʳ ʣʠʥʠʡ ʫʢʘʟʳʚʘʶʪ 

ʣʠʙʦ ʥʘ ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʤʝʭʠ, ʣʠʙʦ ʥʘ ʙʣʦʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʠʣʝʤ. ʆʧʠʩʘʪʴ ʠʭ. 

Å ɼʣʠʥʥʳʝ ʣʠʥʝʘʤʝʥʪʳ. ʆʥʠ, ʘ ʦʩʦʙʝʥʥʦ ʠʭ ʧʫʯʢʠ, ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʣʦʤʘʤ. 

ʆʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʫʯʢʠ ʣʠʥʝʘʤʝʥʪʦʚ. ʇʨʠʚʝʜʠʪʝ ʨʦʟʫ-ʜʠʘʛʨʘʤʤʫ 

ʣʠʥʝʘʤʝʥʪʦʚ. ʆʧʠʰʠʪʝ ʠʭ. 

Å ʉʦʩʪʘʚʴʪʝ, ʝʩʣʠ ʩʫʤʝʝʪʝ ʦʙʦʙʱʝʥʥʫʶ ʩʭʝʤʫ ʣʠʥʝʘʤʝʥʪʦʚ ʠ ʙʣʦʢʦʚ ʠ ʦʧʠʰʠʪʝ ʝʝ. 
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ʇʈɸʂʊʀʏɽʉʂɸʗ ʈɸɹʆʊɸ ˉ 4. 

ʉʊɸʊʀʉʊʀʏɽʉʂɸʗ ʆɹʈɸɹʆʊʂɸ ʀɿʆɹʈɸɾɽʅʀʁ ʉ ʇʆʄʆʑʔʖ 

ʇʈʆɻʈɸʄʄʓ LESSA ʀ ʀʅʊɽʈʇʈɽʊɸʎʀʗ ʈɽɿʋʃʔʊɸʊʆɺ 

ɺʳʧʦʣʥʠʣ(ʘ) ʩʪʫʜʝʥʪ(ʢʘ) ʛʨ. ___, ________________ 

ʇʨʦʚʝʨʠʣ ʜʦʮʝʥʪ _____________________ 

ʊʈɽɹʋɽʊʉʗ: ʧʦʜʛʦʪʦʚʠʪʴ ʢ ʦʙʨʘʙʦʪʢʝ, ʦʙʨʘʙʦʪʘʪʴ ʠ 

ʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʦʩʤʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

LESSA 

Å ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

ɼʣ ̫ ʘʥʘʣʠʟʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʬʨʘʛʤʝʥʪ ʤʦʟʘʠʢʠ, ʩʦʟʜʘʥʥʳʡ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʧʦ ʚʦʟʜʫʭʦʧʣʘʚʘʥʠʶ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʳʣʦʞʝʥʥʳʡ ʥʘ ʦʬʠʮʠʘʣʴʥʳʡ ʧʦʨʪʘʣ ʜʣʷ 

ʩʚʦʙʦʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʘʜʨʝʩʫ 

http://zulu.ssc.nasa.gov/mrsid/mrsid.pl. ʌʨʘʛʤʝʥʪ ʧʩʝʚʜʦʮʚʝʪʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʖʨʫʙʯʝʥʦ-ʊʦʭʦʤʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʃʝʥʦ-

ʊʫʥʛʫʩʩʢʘʷ ʅʝʬʪʝʛʘʟʦʥʦʩʥʘʷ ʧʨʦʚʠʥʮʠʷ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʘʷ 

ʧʣʘʪʬʦʨʤʘ. ʊʘʝʞʥʘʷ ʟʦʥʘ. ʂʦʦʨʜʠʥʘʪʳ ʛʨʘʥʠʮ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1. ʉʚʝʞʠʝ ʛʘʨʠ ʠ ʚʳʨʫʙʢʠ ʠʟʦʙʨʘʟʠʣʠʩʴ 

ʩʠʨʝʥʝʚʳʤ ʮʚʝʪʦʤ, ʟʘʨʦʩʰʠʝ ʢʫʩʪʘʨʥʠʢʦʤ ʛʘʨʠ ï (ʨʠʩ. ʧ.ʨ.4.10).  

http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
http://zulu.ssc.nasa.gov/mrsid/mrsid.pl
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ʐʠʨʦʪʘ ɼʦʣʛʦʪʘ 

ʉɿ 60.666667Á 95.500000Á 

ʉɺ 60.666667Á 97.500000Á 

ʖɺ 59.900000Á 97.500000Á 

ʖɿ 59.900000Á 95.500000Á 

ˮͫͻ͔ͦ͒ͤͦ ͙͔͙͔ͦ͋ͪ͊͗ͤ͘ ͙ ͎͙ͪ͊ͤͼ· 
͔͙͙͙ͭͪͪͭͦͪ ͙͡ͼ͔͙͎ͤͦͤͤͦͦ͘ ͯ;͊ͫͭ͊͟ 
̑ͪͯ͋;͔ͤͦ-́ͦͻ͎ͦͣͫͦͦ͟ 
͔ͤͺ͔͎͔͎ͭ͊ͦͦͤ͒ͤͫ͊ͭͤͦͦ͘͟ ͔͔͙ͣͫͭͦͪͦ͗͒ͤΎ 
͙͙ͦͣͨ͊ͤ͟ ζ˾͔ͦͫͤͺͭΈη  
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Å ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ 

ɺ ʧʨʦʛʨʘʤʤʝ Photoshop ʀʟʦʙʨʘʞʝʥʠʝ ʙʳʣʦ ʧʨʠʚʝʜʝʥʦ ʢ ʨʘʟʤʝʨʫ 1200ʭ850 ʧʠʢʩʝʣʝʡ ʠ ʚ ʨʝʞʠʤ 

ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦ 8 ʙʠʪ/ʢʘʥʘʣ. ɿʘʪʝʤ ʦʥʦ ʙʳʣʦ ʟʘʛʨʫʞʝʥʦ ʚ ʧʨʦʛʨʘʤʤʫ WinLessa, ʧʨʦʚʝʜʝʥʳ ʥʘʩʪʨʦʡʢʠ 

(ʫʙʨʘʥ çʬʣʘʞʦʢè ʚ ʦʢʥʝ çʜʣʠʥʥʳʝè ʠ ʚʳʙʨʘʥ ʨʘʟʤʝʨ 0,2). ʇʦʩʣʝ ʵʪʦʛʦ ʟʘʧʫʱʝʥʘ ʧʨʦʛʨʘʤʤʘ, ʚʳʜʝʣʝʥʳ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ ʰʪʨʠʭʠ.  

ɺʳʜʝʣʝʥʥʦʝ ʧʦʣʝ ʰʪʨʠʭʦʚ ʙʳʣʦ ʩʦʧʦʩʪʘʚʣʝʥʦ ʩ ʠʩʭʦʜʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʤʳ 

ʫʙʝʜʠʣʠʩʴ, ʯʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʰʪʨʠʭʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʨʝʟʦʚ ʚʦʜʦʪʦʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʦʨʷʜʢʘ. 

ʈʘʟʤʝʨ ʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ, ʧʦ ʢʦʪʦʨʳʤ ʩʬʦʨʤʠʨʦʚʘʥʳ ʰʪʨʠʭʠ 50-200 ʤ.  

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʰʪʨʠʭʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʭʘʦʪʠʯʝʩʢʠ. ʆʙ ʵʪʦʤ ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ 

ʨʦʟʘ-ʜʠʘʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʙʣʠʟʢʘ ʢ ʢʨʫʛʫ. ʆʜʥʘʢʦ ʚ ʧʦʣʝ ʰʪʨʠʭʦʚ ʚʳʜʝʣʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʘʟʠʤʫʪʦʤ 30Á, 

60Á, 150Á.  

˽͔ͦ͡ ΄͙ͭͪͻ͍ͦ ͙ 
ͪͦ͊͘-͙͎͒͊ͪ͊ͣͣ͊ ͙ͻ 
͙͔͙͍͙ͦͪͤͭͪͦ͟ 
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˽ͦ͡Ύ ζ΄͙ͭͪͻ͍ͦη ͍ 
͙ͪ͊͘͡;ͤ·ͻ ;͊ͫͭΎͻ 
͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΥ  ͊ς 
ͼ͔ͤͭͪ͊͡Έͤ͊Ύ ;͊ͫͭΈΦ 
˴ͦ͡Έͼ͔͍͊Ύ 
ͫͭͪͯͭͯͪ͊͟Σ  ͋ς 
ͯ;͊ͫͭͦ͟ ͙͒ͦͤ͡· ͪΦ 
́ͦͻͦͣ͊, ͍  ς Ό͗ͤ͊Ύ 
;͊ͫͭΈ ͚ͪ͊ͦͤ͊Σ  ͎ς 
͍ͦͫͭͦ;ͤ͊Ύ ;͊ͫͭΈ 
͚ͪ͊ͦͤ͊ 

 ͊  ͋

 ͍  ͎
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˽ͦ Ή͙ͭͣ ΄͙ͭͪͻ͊ͣ ͔ͨͦͫͭͪͦͤ͊ ͊ͪͭ͊͟ ͪͦ͘-
͙͎͒͊ͪ͊ͣͣ ͨͦ ͔ͦͭ͒͡Έͤ·ͣ Ή͔͔ͣͤͭ͊ͪͤ͡·ͣ 
ͦͤ͊ͣ͟Φ ͙̏ͭ ͪͦ͘·-͙͎͒͊ͪ͊ͣͣ· ͦ͋ͪ͊ͯ͘Όͭ 
ζ͔͊ͫͭͪ͟͡·η ͫͻͦ͒ͤ·ͻ ͨͦ ͙ͦ͋ͯ͟͡ ͙ 
͙͔͙͍͔ͦͪͤͭͪͦ͟ ͍͎ͦͫͤͦͤͦͦ ͯ͡;͊Φ ˹͊ ͙͔ͪͫͯͤ͟ 
ͨͦ͊͊ͤ͘͟· ͙͔ͨͪͣͪ· ͙͙ͭͨ;ͤ·ͻ ͪͦ͘-͙͎͒͊ͪ͊ͣͣΦ 
˸ͦ͗ͤͦ ͎ͨͦ͊͊ͭ͡ΈΣ ;ͭͦ ͔͊ͫͭͪ͟͡· ͫͻͦ͒ͤ·ͻ ͪͦ͘-
͙͎͒͊ͪ͊ͣͣ ͫ ͔͚ͤͦͭͦͪͦ͟ ͍͔ͪͦΎͭͤͦͫͭΈΌΣ 
͙͔ͨͪͤ͊͒͗͊ͭ͡ ͔͙͒ͤ·ͣ ͔͙ͭͭͦͤ͟;͔͙ͫͣ͟ 
͋ͦ͊ͣ͟͡Σ ͎ͭͦ͒͊ ͊͟͟ ͙ͪ͊͘͡;ͤ·͔ ς ͪ ͊ͤ͘·ͣΦ 



ˢΉ͙ͪͦͦͫͣ͟;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͍ 
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˩͙ͫ͡ ͔͙͙ͫͦ͒ͤͭΈ ͙͒ͤͤ͡·͔ ͙ͦͫ ͪͦ͘-
͙͎͒͊ͪ͊ͣͣ ͎͒ͪͯ ͫ ͎͒ͪͯͦͣΣ 
ͨͦͯ͡;͊ͭͫΎ ͙͙͙ͤ͡ ͙͔͙ͯ͒ͤͤ͡Ύ 
ό͙͙͔ͫͤ ͙͙͙ͤ͡ύΣ ͦͭͦͪ͟·͔ ͣͦ͗ͤͦ 
͙͒ͦͨͦͤͭ͡Έ ͔͔͙ͨͪͨͤ͒ͯ͟͡Ύͪͤ·͙ͣ 
͙ͣ ζͪ͊ͫͤ͟·͙ͣηΦ ˿͍͔͍͔ͦͦͭͭͫͭͤͤͦΣ 
ͯ;͙͊ͫͭ͟Σ ͎͔͒ ͙ͨͪͦͫͻͦ͒Ύͭ ͪ͊ͪ͘·͍· 
͙͙͚ͤ͡ ͙ ͙ͻ ͔͙͔ͪ͘͟ ͍ͨͦͦͪͦͭ· ς Ήͭͦ 
͔͎͔ͨͪ͒ͨͦ͊͊ͣ͡·͔ ͯ;͙͊ͫͭ͟ ͎͙ͪ͊ͤͼ 
͍͋ͦͦ͟͡Σ ͔͙ͫ͡ Ήͭͦ ͔ͤ ͍ͫΎ͊ͤͦ͘  ͫ
͔͙ͭͭͦͤ͟;͔͙͙ͫͣ͟ ͙ͨͪ;͙͙ͤ͊ͣΦ  

ʃʠʥʠʠ ʫʜʣʠʥʝʥʠʷ ʨʦʟ-ʜʠʘʛʨʘʤʤ. ʈʘʟʨʳʚʳ ʠ ʛʣʘʚʥʳʝ ʥʦʨʤʘʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʘ ï ʦʨʠʝʥʪʠʨʦʚʢʘ ʨʘʟʨʳʚʦʚ ʦʪʨʳʚʘ ʠ ʩʢʘʣʳʚʘʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʠʝʥʪʠʨʦʚʢʠ ʛʣʘʚʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ: ʙ ï 

ʚʟʙʨʦʩʳ, ʩʜʚʠʛʠ ʠ ʩʙʨʦʩʳ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʛʣʘʚʥʳʭ 

ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʚ - ʫʜʣʠʥʝʥʠʝ ʨʦʟ-ʜʠʘʛʨʘʤʤ ʠ ʦʨʠʝʥʪʠʨʦʚʢʘ 

ʣʠʥʠʡ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ 
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˻͙͔͙͍ͪͤͭͪͦ͊͟ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͎͍͊ͤ͡·ͻ 
ͤͦͪͣ͊͡Έͤ·ͻ ͤ͊ͨͪΎ͔͙͚͗ͤ ͍ ͔ͦͭ͒͡Έͤ·ͻ 
͋ͦ͊͟͡ͻ 

˽͔͎͔ͪ͒ͨͦ͊͊ͣ͊͡Ύ 
͙͔͙͍ͦͪͤͭͪͦ͊͟ 
͔ͨͪͦ͟ͼ͙͚ ͤ͊ 
͔ͣͤͯ͘Ό 
͍͔ͨͦͪͻͤͦͫͭΈ 
͎͍͊ͤ͡·ͻ 
ͤͦͪͣ͊͡Έͤ·ͻ 
ͤ͊ͨͪΎ͔͙͚͗ͤ 
͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͍ 
͍·͔͔͒ͤͤ͡·ͻ 
͋ͦ͊͟͡ͻ 
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˽͙ͪ ͙ͯ͘;͔͙͙ͤ ͊ͪͭ͟· ͙ͨͦͭͤͦͫͭ͡ ΄͙ͭͪͻ͍ͦ ͣͦ͗ͤͦ 
͍͙͔͒ͭΈΣ ;ͭͦ ͍ͦ-͔͍ͨͪ·ͻΣ ͍·͔͒͡ΎΌͭͫΎ 
ͨͪΎ͙͔͚ͣͦͤͤ͡·͔ ͦͤ͘· ͍ͨͦ·΄͔ͤͤ·ͻ ͎͙͔͍ͪ͊͒ͤͭͦ 
͎ͯͫͭͦͭ· ΄͙ͭͪͻ͍ͦ ͙ ͨͪΎ͙͔͚ͣͦͤͤ͡·͔ ͼ͔ͨͦ;͙͟ 
͍ͨͦ·΄͔ͤͤ·ͻ ͤ͊͘;͔͙͚ͤ ͎ͯͫͭͦͭ· ΄͙ͭͪͻ͍ͦΦ 


