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ȵɔɈɡɞɋɓɓɡɏ əɖɔɈɋɓɢ ɍɆɉɖɥɍɓɋɓɎɥ 
ɒɔɖɗɐɔɏ ɗɖɋɊɡ 

ɸʥʪʨʦʧʦʛʝʥʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ 
ʇʨʠʨʦʜʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ 

ȫɗɘɋɗɘɈɋɓɓɡɋ ɈɡɛɔɊɡ 
əɉɑɋɈɔɊɔɖɔɊɔɈ ɗ 
ɒɔɖɗɐɔɉɔ ɊɓɆ 
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Интерес к определению районов естественных проявлений 

углеводородов на морском дне и установлению причин их 

возникновения определяется следующим: 

3)  ȫɗɘɋɗɘɈɋɓɓɡɋ ɕɖɔɥɈɑɋɓɎɏ əɉɑɋɈɔɊɔɖɔɊɔɈ ɥɈɑɥɤɘɗɥ ɕɔɗɘɔɥɓɓɔ 
ɊɋɏɗɘɈəɤɟɎɒɎ ɎɗɘɔɝɓɎɐɆɒɎ ɍɆɉɖɥɍɓɋɓɎɥ, ɐɔɘɔɖɡɋ ɓɋɔɇɛɔɊɎɒɔ əɝɎɘɡɈɆɘɢ 
ɕɖɎ ɔɜɋɓɐɋ ɣɐɔɑɔɉɎɝɋɗɐɔɉɔ ɗɔɗɘɔɥɓɎɥ ɆɐɈɆɘɔɖɎɏ Ɏ ɕɖɎɓɎɒɆɘɢ Ɉɔ ɈɓɎɒɆɓɎɋ 
ɕɖɎ ɎɗɗɑɋɊɔɈɆɓɎɎ ɗɎɓɔɕɘɎɝɋɗɐɎɛ Ɏ ɐɑɎɒɆɘɎɝɋɗɐɎɛ ɎɍɒɋɓɋɓɎɏ ɔɐɋɆɓɆ. 

1)  Ȩɋɖɔɥɘɓɔɋ ɓɆɑɎɝɎɋ ɗɈɥɍɎ ɒɋɌɊə ɋɗɘɋɗɘɈɋɓɓɡɒɎ ɕɖɔɥɈɑɋɓɎɥɒɎ 
əɉɑɋɈɔɊɔɖɔɊɔɈ ɗ ɒɔɖɗɐɔɉɔ ɊɓɆ Ɏ ɓɋɚɘɥɓɡɒɎ Ɏ ɉɆɍɔɈɡɒɎ ɒɋɗɘɔɖɔɌɊɋɓɎɥɒɎ, 
ɝɘɔ ɕɖɋɈɖɆɟɆɋɘ ɣɘɎ əɓɎɐɆɑɢɓɡɋ ɥɈɑɋɓɎɥ Ɉ ɗɈɔɋɉɔ ɖɔɊɆ ɐɖɎɘɋɖɎɏ 
ɓɋɚɘɋɉɆɍɔɕɔɎɗɐɆ 

2)  ȭɓɆɓɎɋ ɖɆɏɔɓɔɈ ɑɔɐɆɑɎɍɆɜɎɎ ɋɗɘɋɗɘɈɋɓɓɡɛ ɕɖɔɥɈɑɋɓɎɏ əɉɑɋɈɔɊɔɖɔɊɔɈ 
ɓɋɔɇɛɔɊɎɒɔ Ɏ Ɋɑɥ ɈɡɇɔɖɆ ɇɋɍɔɕɆɗɓɡɛ ɒɋɗɘ ɗɘɖɔɎɘɋɑɢɗɘɈɆ ɕɔɊɈɔɊɓɡɛ 
ɎɓɌɋɓɋɖɓɡɛ ɗɔɔɖəɌɋɓɎɏ 



GLOBAL OFFSHORE SEEPS DATABASE 
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«ГОРЯЧИЕ ТОЧКИ» 

СПУТНИКОВЫХ НАБЛЮДЕНИЙ 



MARINE SEEPS IN THE SANTA 

BARBARA СHANNEL 

The largest natural oil and gas seeps 

in the Western Hemisphere lie in the 

Santa Barbara Channel. 

 

 According to the California State 

Lands Commission, they comprise 

more than 1,200 of the over 2,000 

active submarine seeps along the 

California coast.  
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COP 



NATURAL OIL SEEPS 

OFF COAL OIL POINT 

(COP), CALIFORNIA 
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Example of an acoustic anomaly recorded by a 

12 kHz echo sounder and interpreted to be from 

gas bubbles rising through the water column 

from a depth of about 90 m. Note that the 

gas-bubble train (water-column anomaly) 

extends as a straight line from a mound on the 

seafloor to the surface. 

A 50 kHz sonar record along the offshore from 

Coal Oil Point 

NATURAL OIL SEEPS 

OFF COAL OIL POINT 

(COP), CALIFORNIA 
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NATURAL OIL SEEPS OFF COAL OIL POINT (COP), CALIFORNIA 

ERS-2 SAR, 10 December 1995 at 18:40 GMT 

ERS-1 SAR, 13 January 1996 at 18:40 GMT 
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The natural  oil  and gas seeps beneath the Santa Barbara Channel cause petroleum to drift  to 

the oceanôs surface, producing  a persistent oil  slick thatôs usually carried north  and west by 

ocean currents, generally coming ashore between Santa Barbara and Gaviota. As the oil  rises 

to the surface and floats, it  coagulates and biodegrades into  tar. This is the same tar that  is 

found on the beaches along the Santa Barbara coastline. 

Photographs showing fresh tar residue at 
Coal Oil Point. 

Photograph showing tarball  morphology 
typically found on Santa Barbara 
Countyôs northern beaches and rocks. 

THE SANTA BARBARA CHANNEL 
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A satellite survey published in January of 2000 

counted at least 600 natural oil seeps within the 

Gulf of Mexico.  And they release a lot of oil. 

The SAR images indicate that water is 

covered with oil amounts to,  

a) conservatively ~850 sq. km of the in the 

northern Gulf of Mexico 

 b) and ~150 sq. km in the southern Gulf of 

Mexico. 
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THE GULF OF MEXICO 
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THE GULF OF MEXICO 
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КАСПИЙСКОЕ МОРЕ 

ʂʘʨʪʠʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʤʠ 

ʧʣʝʥʢʘʤʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʧʨʠʨʦʜʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʛʣʘʚʥʦʡ 

ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʭ 

ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʝʛʦ ʥʝʜʨʘʭ. 

 

ʂʘʩʧʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʢʨʫʧʥʝʡʰʠʤ ʥʝʬʪʷʥʳʤ 

ʧʨʦʚʠʥʮʠʷʤ ʤʠʨʘ, ʠ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ 

ʙʳʣ ʩʦʟʜʘʥ ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʚ ʤʠʨʝ ʤʦʨʩʢʠʭ 

ʧʨʦʤʳʩʣʦʚ.  

 

ʉʦ ʜʥʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʩʝʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ. 

 

ɼʚʘ ʦʩʥʦʚʥʳʭ ʨʘʡʦʥʘ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ: 

1) ʦʙʣʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʠ ɹʘʢʠʥʩʢʦʛʦ 

ʘʨʭʠʧʝʣʘʛʦʚ 

2) ʟʘʧʘʜʥʳʡ ʙʦʨʪ ʖʞʥʦ-ʂʘʩʧʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ  
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ü   ʄʦʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʅʝʬʪʷʥʳʝ ʂʘʤʥʠ, 

ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, 42 ʢʤ 

ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, 100 

ʢʤ ʦʪ ɹʘʢʫ 

 

ü   ʈʘʟʨʘʙʦʪʢʘ ʵʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʯʘʣʘʩʴ ʚ 1949 

ʛʦʜʫ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʩʥʦʚʘʥʠʷ ʙʫʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ, ʙʳʣʦ ʟʘʪʦʧʣʝʥʦ ʩʝʤʴ ʩʧʠʩʘʥʥʳʭ 

ʢʦʨʘʙʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʩʘʤʦʭʦʜʥʳʡ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʥʝʬʪʝʥʘʣʠʚʥʦʡ ʪʘʥʢʝʨ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʚ 1877ð78 ʛʦʜʘʭ ʧʦ ʟʘʢʘʟʫ 

çʊʦʚʘʨʠʱʝʩʪʚʘ ʙʨʘʪʴʝʚ ʅʦʙʝʣʴè ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʢʝʨʦʩʠʥʘ ʥʘʣʠʚʦʤ ʠʟ ɹʘʢʫ ʚ ʎʘʨʠʮʳʥ (ʥʳʥʝ 

ɺʦʣʛʦʛʨʘʜ) ʠ ɸʩʪʨʘʭʘʥʴ. 

 

ü    ʉʝʡʯʘʩ ʅʝʬʪʷʥʳʝ ʂʘʤʥʠ ð ʵʪʦ ʙʦʣʝʝ ʜʚʫʭʩʦʪ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʣʘʪʬʦʨʤ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʵʩʪʘʢʘʜʘʤʠ ʦʙʱʝʡ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 350 

ʢʠʣʦʤʝʪʨʦʚ.  
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Sentinel-1ɸ SAR.  11.06.2015,  14:28 UTC 

S=290 ʢʤ2 

РАЙОН НЕФТЕДОБЫЧИ 

НЕФТЯНЫЕ КАМНИ 



ü ʅʝʧʨʝʨʳʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʬʪʴʶ ʚ ʨʘʡʦʥʝ ʅʝʬʪʷʥʳʭ ʂʘʤʥʝʡ ʦʙʫʩʣʦʚʣʝʥʦ ʚ 

ʦʩʥʦʚʥʦʤ ʥʝ ʫʪʝʯʢʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʥʝʬʪʝʜʦʙʳʯʠ ʠʣʠ 

ʫʩʪʘʨʝʣʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘ ʧʦʩʪʫʧʣʝʥʠʝʤ ʥʝʬʪʠ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʨʠʬʦʥʦʚ (ʚʳʭʦʜ 

ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʷ). 

ü   ɽʩʪʝʩʪʚʝʥʥʳʝ ʚʳʭʦʜʳ ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʷ 

ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʟʘʜʦʣʛʦ ʜʦ ʥʘʯʘʣʘ 

ʥʝʬʪʝʜʦʙʳʯʠ. ʅʝʬʪʴ ʧʨʦʩʘʯʠʚʘʣʘʩʴ ʧʦ ʪʨʝʱʠʥʘʤ ʠʟ 

ʚʳʩʪʫʧʘʶʱʝʡ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʨʷ ʢʘʤʝʥʥʦʡ 

ʛʨʷʜʳ ʏʸʨʥʳʝ ʢʘʤʥʠ, ʢʦʪʦʨʘʷ ʧʦʟʞʝ ʧʦʣʫʯʠʣʘ ʥʦʚʦʝ 

ʥʘʟʚʘʥʠʝ  ʅʝʬʪʷʥʳʝ ʢʘʤʥʠ.  

ü  ʆʙʨʘʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʨʠʬʦʥʦʚ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʤʦʨʩʢʦʡ 

ʨʘʟʚʝʜʢʠ ʠ ʥʝʬʪʝʜʦʙʳʯʠ. 

ü  ɿʘ ʚʨʝʤʷ ʨʘʟʙʫʨʠʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʅʝʬʪʷʥʳʝ 

ʢʘʤʥʠ" ʜʦ 1958 ʛ. ʛʨʠʬʦʥʦʦʙʨʘʟʦʚʘʥʠʝ ʠʤʝʣʦ ʤʝʩʪʦ ʚ 

37 ʩʢʚʘʞʠʥʘʭ. ʇʨʠ ʵʪʦʤ ʛʨʠʬʦʥʳ ʥʝʢʦʪʦʨʳʭ 

ʩʢʚʘʞʠʥ ʜʝʡʩʪʚʦʚʘʣʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ 2 ʣʝʪ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʩʳʚʘʝʤʦʡ ʥʝʬʪʠ ʚʦ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ 

ʛʨʠʬʦʥʘ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 100 ʜʦ 500 ʪ ʚ ʩʫʪʢʠ [ʄʘʠʣʷʥ, 

1966].  

ü  ʀ ʩʝʛʦʜʥʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʛʨʠʬʦʥʳ ʦʩʪʘʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʩʧʠʷ.  

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

РАЙОН НЕФТЕДОБЫЧИ 

НЕФТЯНЫЕ КАМНИ 

OLI-TIRS  ʀʉɿ  Landsat-8. 19.08. 2015, 07:19 UTC 

S= 330 ʢʤ2 

Ȩ ɔɇɑɆɗɘɎ ɗɔɑɓɋɝɓɔɉɔ ɇɑɎɐɆ, ɓɋɚɘɋɗɔɊɋɖɌɆɟɎɋ 
ɕɑɦɓɐɎ Ɏɒɋɤɘ ɕɔɈɡɞɋɓɓəɤ ɥɖɐɔɗɘɢ Ɏ 
ɕɖɔɥɈɑɥɤɘɗɥ ɐɆɐ ɗɈɋɘɑɡɋ ɗɘɖəɐɘəɖɡ, ɔɐɖəɌɦɓɓɡɋ 
ɘɦɒɓɡɒ ɔɖɋɔɑɔɒ 



ü  ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʨʘʡʦʥʘ ʥʝʬʪʝʜʦʙʳʯʠ 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʥʝʬʪʷʥʳʝ ʧʷʪʥʘ, ʧʨʠʯʝʤ 

ʩʣʝʜʳ ʥʝʬʪʠ ʚʳʷʚʣʷʶʪʩʷ ʟʘʯʘʩʪʫʶ ʥʘ 

ʧʣʦʱʘʜʠ ʙʦʣʝʝ 800 ʢʤ2 ʚʦʢʨʫʛ ʤʦʨʩʢʠʭ 

ʙʫʨʦʚʳʭ ʧʣʘʪʬʦʨʤ. 

ü   ʈʘʟʤʝʨ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʷʪʥʘ ʟʘʚʠʩʷʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʤʝʪʝʦʫʩʣʦʚʠʡ.  

 

ü  ʈʘʡʦʥ ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʅʝʬʪʷʥʳʝ ʂʘʤʥʠè 

ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʩʚʦʝʦʙʨʘʟʥʦʡ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʛʜʝ ʤʦʞʥʦ 

ʠʩʩʣʝʜʦʚʘʪʴ: ʚʣʠʷʥʠʝ ʚʝʪʨʘ ʠ ʪʝʯʝʥʠʡ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʬʪʷʥʦʛʦ ʧʷʪʥʘ, ʘ ʪʘʢʞʝ 

ʟʘʚʠʩʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚ ʥʝʬʪʷʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ ʦʪ ʫʩʣʦʚʠʡ ʥʘʙʣʶʜʝʥʠʷ.  

TM Landsat 5  

30.05.2009, 07:07 UTC 

 ʚ ʟʦʥʝ ʩʦʣʥʝʯʥʦʛʦ ʙʣʠʢʘ 

S=280 ʢʤ2 

 

ASAR Envisat . 

 31.05.09.18:20 UTC 

S=800 ʢʤ2 

РАЙОН НЕФТЕДОБЫЧИ 

НЕФТЯНЫЕ КАМНИ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ʅʝʬʪʷʥʘʷ ʧʣʸʥʢʘ, ʧʦʢʨʳʚʘʶʱʘʷ ʤʦʨʩʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʦʙʨʘʟʫʶʱʘʷ ʩʣʠʢʦʚʫʶ ʦʙʣʘʩʪʴ, 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʈʃʀ ʚ ʚʠʜʝ ʦʙʰʠʨʥʳʭ ʪʝʤʥʳʭ 

ʦʙʣʘʩʪʝʡ ʧʦʥʠʞʝʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʥʘ ʬʦʥʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʝʪʣʦʡ ʚʟʚʦʣʥʦʚʘʥʥʦʡ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

 

 ʆʩʣʘʙʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʪʥʦ-ʨʘʩʩʝʷʥʥʦʛʦ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʩʣʠʢʦʚʦʡ ʦʙʣʘʩʪʠ 

ʜʦʩʪʠʛʘʝʪ 2 - 11 dB, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʱʠʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʸʥʢʠ, ʩʢʦʨʦʩʪʴʶ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ, ʘ ʪʘʢʞʝ ʧʦʣʷʨʠʟʘʮʠʝʡ 

ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ 

ʈʃʀ Sentinel-1ɸ SAR, 29.05.2015, 02:43 UTC 

 S=375 ʢʤ2 

Envisat ASAR 7 .05.2010, 06:45 UTC,  

S = 290 ʢʤ2  
ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

РАДИОЛОКАЦИОННЫЕ 

ОБРАЗЫ НЕФТЯНЫХ 

ЗАГРЯЗНЕНИЙ ПРИ 

УМЕРЕННЫХ ВЕТРАХ 



ü ʉʠʣʴʥʳʡ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʚʝʪʝʨ (ʙʦʣʝʝ 9-

10 ʤ/ʩ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʚʠʪʳʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʚʦʣʥʝʥʠʝʤ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʦʙʰʠʨʥʦʛʦ ʩʣʠʢʘ, ʪ.ʢ. ʧʨʠ ʙʦʣʴʰʠʭ 

ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʣʝʥʢʠ, ʢʘʢ 

ʥʝʬʪʷʥʳʝ, ʪʘʢ ʠ ʙʠʦʛʝʥʥʳʝ, ʥʘʯʠʥʘʶʪ 

ʨʘʟʨʫʰʘʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ ʠ 

ʚʦʣʥʝʥʠʷ ʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʈʃʀ. 

ü  ɺʘʨʠʘʮʠʠ ʧʦʣʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʥʚʝʢʪʠʚʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʚ 

ʧʨʠʚʦʜʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ, ʧʨʠʚʦʜʷʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʥʘ ʈʃʀ ʷʯʝʠʩʪʳʭ ʩʪʨʫʢʪʫʨ. 

ü  ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʦʢʫʧʥʦʛʦ ʚʣʠʷʥʠʷ 

ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʬʘʢʪʦʨʦʚ ʥʝʬʪʷʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʩʣʘʙʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ 

ʩʧʫʪʥʠʢʦʚʦʤ ʈʃʀ  ʨʘʟʣʠʯʠʤ ʪʦʣʴʢʦ ʦʯʝʥʴ 

ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ ʧʦʥʠʞʝʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʧʣʘʪʬʦʨʤʳ. 

ü ɺʘʨʠʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʪʥʦ-

ʨʘʩʩʝʷʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʝʬʪʷʥʦʡ ʧʣʸʥʢʠ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʚʝʣʠʢʠ ʠ 

ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 1,5-2 ʜɹ 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 4 ʢʤ2 , 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʣʘʪʬʦʨʤʳ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

РАДИОЛОКАЦИОННЫЕ 

ОБРАЗЫ НЕФТЯНЫХ 

ЗАГРЯЗНЕНИЙ ПРИ СИЛЬНОМ 

ВЕТРЕ / АКТИВНЫХ 

АТМОСФЕРНЫХ ПРОЦЕССАХ В 

ПРИВОДНОМ СЛОЕ 

Sentinel-1ɸ SAR   

18.03.2015, 02:43 UTC 



ʌʨʘʛʤʝʥʪ ʈʃʀ ASAR Envisat ʦʪ 4 ʠʶʥʷ 2015, 02:43 

UTC, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘʜ ʨʘʡʦʥʦʤ ʥʝʬʪʝʜʦʙʳʯʠ 

ʅʝʬʪʷʥʳʝ ʂʘʤʥʠ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʛʦ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ.  

ɺʳʷʚʠʪʴ ʥʘ ʵʪʦʤ ʈʃʀ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʢʨʫʛ 

ʧʣʘʪʬʦʨʤ, ʘ ʪʝʤ ʙʦʣʝʝ, ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʧʣʦʱʘʜʴ, ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

ʅʘ ʈʃʀ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʛʦ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ, ʚʳʷʚʣʷʶʪʩʷ 

ʦʙʰʠʨʥʳʝ ʪʸʤʥʳʝ ʦʙʣʘʩʪʠ ʧʦʥʠʞʝʥʥʦʛʦ 

ʨʘʩʩʝʷʥʠʷ.  

 

ʇʨʠ ʩʣʘʙʦʤ ʚʝʪʨʝ ʠʣʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʢʘʧʠʣʣʷʨʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʧʦʣʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʦʣʥʝʥʠʷ, ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ 

ɹʨʝʛʛʦʚʩʢʦʝ ʨʝʟʦʥʘʥʩʥʦʝ ʨʘʩʩʝʷʥʠʝ, ʤʦʞʝʪ ʥʝ 

ʫʩʧʝʪʴ ʨʘʟʚʠʪʴʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʩʣʘʙʣʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʙʨʘʪʥʦ-ʨʘʩʩʝʷʥʥʦʛʦ ʩʠʛʥʘʣʘ.  

ʅʘ ʈʃʀ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʛʦ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ, ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʤʥʦʛʦ ʦʙʣʘʩʪʝʡ ʧʦʥʠʞʝʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ, 

ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

çʣʦʞʥʦʡ ʪʨʝʚʦʛʠè ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ 

ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ 

ʢ ʟʘʚʳʰʝʥʠʶ ʠʭ ʧʣʦʱʘʜʠ  

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

РАДИОЛОКАЦИОННЫЕ ОБРАЗЫ 

НЕФТЯНЫХ ЗАГРЯЗНЕНИЙ ПРИ 

СЛАБЫХ ВЕТРАХ 



ȵɑɔɟɆɊɢ ɓɋɚɘɥɓɔɉɔ ɍɆɉɖɥɍɓɋɓɎɥ, 
ɔɕɖɋɊɋɑɥɋɒɆɥ ɎɗɐɑɤɝɎɘɋɑɢɓɔ ɕɔ 
ɖɆɊɎɔɑɔɐɆɜɎɔɓɓɡɒ ɊɆɓɓɡɒ 
ɒɔɌɋɘ ɔɐɆɍɆɘɢɗɥ ȭȦȳȮȬȫȳȳȴȯ, 
ɋɗɑɎ ɊɆɓɓɡɋ ɕɔɑəɝɋɓɡ Ɉ 
ɕɖɎɗəɘɗɘɈɎɎ ɍɓɆɝɎɘɋɑɢɓɡɛ 
ɈɔɍɒəɟɋɓɎɏ Ɉ ɕɖɎɈɔɊɓɔɒ ɗɑɔɋ 
Ɇɘɒɔɗɚɋɖɡ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

ȵɑɔɟɆɊɢ ɓɋɚɘɥɓɔɉɔ 
ɍɆɉɖɥɍɓɋɓɎɥ, ɔɕɖɋɊɋɑɥɋɒɆɥ 
ɎɗɐɑɤɝɎɘɋɑɢɓɔ ɕɔ 
ɖɆɊɎɔɑɔɐɆɜɎɔɓɓɡɒ ɊɆɓɓɡɒ 
ɒɔɌɋɘ ɔɐɆɍɆɘɢɗɥ 
ȭȦȨɁȾȫȳȳȴȯ, ɋɗɑɎ ɊɆɓɓɡɋ 
ɕɔɑəɝɋɓɡ ɕɖɎ ɗɑɆɇɡɛ ɈɋɘɖɆɛ 
ɎɑɎ Ɉ ɞɘɎɑɋɈɡɛ əɗɑɔɈɎɥɛ 



69% ɗɑəɝɆɋɈ - ɓɋɚɘɥɓɔɋ ɍɆɉɖɥɍɓɋɓɎɋ 
ɗ əɈɋɖɋɓɓɔɗɘɢɤ ɈɡɥɈɑɥɋɘɗɥ. 
 
22% ɗɑəɝɆɋɈ - ɓɋɚɘɥɓɡɋ 
ɍɆɉɖɥɍɓɋɓɎɥ ɓɋ ɈɡɥɈɑɋɓɡ, ɕɔɘɔɒə 
ɝɘɔ Ɏɛ ɕɖɔɥɈɑɋɓɎɥ ɒɆɗɐɎɖɔɈɆɑɎɗɢ 
ɖɆɊɎɔɑɔɐɆɜɎɔɓɓɡɒɎ ɔɇɖɆɍɆɒɎ 
ɆɐɘɎɈɓɡɛ Ɇɘɒɔɗɚɋɖɓɡɛ ɕɖɔɜɋɗɗɔɈ 
ɑɎɇɔ ɕɔɘɔɒə, ɝɘɔ ɗɠɋɒɐɎ 
ɕɖɔɈɔɊɎɑɎɗɢ Ɉ əɗɑɔɈɎɥɛ ɗɎɑɢɓɔɉɔ 
ɕɖɎɕɔɈɋɖɛɓɔɗɘɓɔɉɔ ɈɋɘɖɆ.  
 
9% ɗɑəɝɆɋɈ - ɓɆ ɒɔɒɋɓɘ ɗɠɋɒɐɎ Ɉ 
ɖɆɏɔɓɋ ɎɓɘɋɖɋɗɆ ɓɆɇɑɤɊɆɑɗɥ 
ɗɑɆɇɡɏ ɕɖɎɕɔɈɋɖɛɓɔɗɘɓɡɏ Ɉɋɘɋɖ 
ɎɑɎ əɗɑɔɈɎɥ, ɇɑɎɍɐɎɋ ɐ ɞɘɎɑɋɈɡɒ. 
ȳɆ ȶȱȮ ɕɖɎɗəɘɗɘɈəɋɘ ɔɇɞɎɖɓɆɥ 
ɔɇɑɆɗɘɢ ɕɔɓɎɌɋɓɓɔɉɔ ɖɆɗɗɋɥɓɎɥ Ɏ 
əɈɋɖɋɓɓɔ ɈɡɊɋɑɎɘɢ ɓɋɚɘɥɓɔɋ 
ɍɆɉɖɥɍɓɋɓɎɋ ɓɋ əɊɆɦɘɗɥ. 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

ЗАВИСИМОСТЬ ФОРМИРОВАНИЯ 

РАДИОЛОКАЦИОННЫХ ОБРАЗОВ 

НЕФТЯНЫХ ЗАГРЯЗНЕНИЙ ОТ 

УСЛОВИЙ НАБЛЮДЕНИЯ 



ʇʨʠʚʣʝʯʝʥʠʝ ʢ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʩʝʥʩʦʨʘʤʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʚ ʟʦʥʝ ʩʦʣʥʝʯʥʦʛʦ ʙʣʠʢʘ ʚ 

ʙʣʠʟʢʦʝ ʚʨʝʤʷ ʥʘʜ ʪʝʤ ʞʝ ʨʘʡʦʥʦʤ, 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʬʪʷʥʳʝ ʧʷʪʥʘ ʠ 

ʠʩʢʣʶʯʠʪʴ ʦʙʣʘʩʪʠ ʦʩʣʘʙʣʝʥʠʷ ʚʝʪʨʘ.  

Envisat ASAR 

19.07.2010, 

06:50 UTC 

ʂʦʤʧʦʟʠʪ Envisat ASAR + 

TM ʀʉɿ Landsat-5 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

СОВМЕСТНЫЙ АНАЛИЗ 

РАДИОЛОКАЦИОННЫХ 

ДАННЫХ И ДАННЫХ 

ОПТИЧЕСКОГО ДИАПАЗОНА 



СОВМЕСТНЫЙ АНАЛИЗ РАДИОЛОКАЦИОННЫХ 

ДАННЫХ И ДАННЫХ ОПТИЧЕСКОГО ДИАПАЗОНА 

ʇʨʠʤʝʨ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʘ  ï ʌʨʘʛʤʝʥʪ ʈʃʀ Sentinel-1ɸ SAR  ʦʪ 8.03.2016, 03:16 UTC;  

ʙ ï ʬʨʘʛʤʝʥʪ ʮʚʝʪʦʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʝʥʩʦʨʘ Landsat-8 OLI (4, 2 ʠ 1 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ) ʦʪ 8.03.2016, 07:55 UTC.  

1ðʥʝʬʪʝʩʦʜʝʨʞʘʱʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʣʸʥʢʠ;  

2ðʙʠʦʛʝʥʥʳʝ ʧʣʸʥʢʠ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ʌʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʘʟʤʝʨ, ʬʦʨʤʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʣʘʪʬʦʨʤʳ: 

 

ü ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʚʝʪʝʨ; 

ü ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʪʝʯʝʥʠʷ.   

 

ʈʘʡʦʥ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ï ʵʪʦ ʩʘʤʳʡ 

ʙʫʨʥʳʡ ʨʘʡʦʥ ʥʘ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ.  

 

ʆʨʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʤʳʩʦʚʦʡ ʵʬʬʝʢʪʳ ʩʦʟʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʝʪʨʘ, 

ʥʘʙʣʶʜʘʶʪʩʷ ʯʘʩʪʳʝ ʰʪʦʨʤʦʚʳʝ ʚʝʪʨʳ.  

 

ʉʠʩʪʝʤʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʦʡ ʠ ʦʪʣʠʯʘʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ.  

 

ʅʘʙʣʶʜʘʶʪʩʷ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ, ʤʝʞʜʫ ʦ. ɾʠʣʦʡ ʠ 

ʅʝʬʪʷʥʳʤʠ ʂʘʤʥʷʤʠ, ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100 

ʩʤ/ʩʝʢ 

ВЛИЯНИЕ 

ПРИПОВЕРХНОСТНОГО ВЕТРА 

И ПОВЕРХНОСТНЫХ ТЕЧЕНИЙ 

НА РАСПРОСТРАНЕНИЕ 

ЗАГРЯЗНЕНИЙ  

OLI-TIRS ʀʉɿ Landsat-8, 5.08.2016 , 07:19 UTC 

ɺʦʚʣʝʯʝʥʥʳʝ ʚ ʚʠʭʨʝʚʳʝ ʜʚʠʞʝʥʠʷ ʧʣʝʥʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 20 ʢʤ ʠ ʚ ʶʛʦ-

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 10 

ʢʤ. ʇʣʦʱʘʜʴ ʟʘʛʨʷʟʥʝʥʠʷ 200 ʢʚ. ʢʤ. 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



OLI-TIRS  ʀʉɿ Landsat-8, 4.07.2016, 07:19 UTC 

ВЛИЯНИЕ 

ПРИПОВЕРХНОСТНОГО ВЕТРА 

И ПОВЕРХНОСТНЫХ ТЕЧЕНИЙ 

НА РАСПРОСТРАНЕНИЕ 

ЗАГРЯЗНЕНИЙ  

ü ʇʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʥʘ ʤʦʤʝʥʪ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʘʡʦʥʝ ʠʥʪʝʨʝʩʘ 

ʩʝʚʝʨʥʦʛʦ ʚʝʪʨʘ.  

ü ʉʣʠʢʠ ʚʳʪʷʛʠʚʘʶʪʩʷ ʧʦ ʚʝʪʨʫ ʢ 

ʶʛʫ ʦʪ ʧʣʘʪʬʦʨʤʳ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʦʢʦʣʦ 5 ʢʤ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20 

ʢʤ2 .  

ü ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʵʪʦʛʦ ʨʘʡʦʥʘ, 

ʧʣʦʱʘʜʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ 

ʜʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ. 

ȳɆ ɕɋɖɈɔɒ ɣɘɆɕɋ  ɗɈɔɋɏ ɣɈɔɑɤɜɎɎ ɕɔɗɑɋ ɈɗɕɑɡɘɎɥ ɓɆ ɕɔɈɋɖɛɓɔɗɘɢ 
ɓɋɚɘɥɓɔɋ ɍɆɉɖɥɍɓɋɓɎɋ ɖɆɗɘɋɐɆɋɘɗɥ Ɏ ɖɆɗɕɖɔɗɘɖɆɓɥɋɘɗɥ Ɉ ɔɗɓɔɈɓɔɒ ɕɔɊ 
ɊɋɏɗɘɈɎɋɒ ɕɖɎɕɔɈɋɖɛɓɔɗɘɓɔɉɔ ɈɋɘɖɆ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ɼʚʘ ʵʪʘʧʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʷʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ: 

 

I. ʅʝʬʪʷʥʳʝ ʧʣʸʥʢʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʠ 

ʨʘʩʪʝʢʘʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʣʦʢʘʣʴʥʦʛʦ 

ʚʝʪʨʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʦʢʘʟʳʚʘʶʪʩʷ 

ʟʘʭʚʘʯʝʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʪʝʯʝʥʠʷʤʠ 

 

II. ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʟʘʭʚʘʯʝʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʪʝʯʝʥʠʷʤʠ, 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʵʪʠʤʠ ʪʝʯʝʥʠʷʤʠ ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠʣʠ ʞʝ 

ʦʢʘʟʘʪʴʩʷ ʚʦʚʣʝʯʝʥʥʳʤ ʚ  ʚʠʭʨʝʚʳʝ 

ʜʚʠʞʝʥʠʷ. ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, 

ʟʘʭʚʘʯʝʥʥʦʝ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʪʝʯʝʥʠʷʤʠ, 

ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʚʧʣʦʪʴ ʜʦ 70 ʢʤ, ʚ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʥʝ ʩʦʚʧʘʜʘʶʱʠʭ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ.  

ʇʦʩʣʝ ʚʩʧʣʳʪʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ (ʛʦʣʫʙʘʷ ʩʪʨʝʣʦʯʢʘ ʥʘ ʨʠʩʫʥʢʝ). ʅʘ ʨʘʩʩʪʦʷʥʠʠ 6,5 ʢʤ ʦʪ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʬʪʷʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʟʘʭʚʘʯʝʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʪʝʯʝʥʠʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʚʠʭʨʝʚʳʤ 

ʜʠʧʦʣʝʤ, ʧʦʚʝʨʥʫʣʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ, ʘ ʟʘʪʝʤ, ʫʚʣʝʯʸʥʥʦʝ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʚʠʭʨʝʚʦʤʫ ʜʠʧʦʣʶ ʪʝʯʝʥʠʝʤ, 

ʧʨʦʜʦʣʞʠʣʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʶʛʦ-ʟʘʧʘʜ, ʪ.ʝ. ʧʨʦʪʠʚ ʚʝʪʨʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 40 ʢʤ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ.  

Envisat ASAR 

24.06.2010,  06:36 

UTC. S= 325 ʢʤ2 
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ВЛИЯНИЕ 

ПРИПОВЕРХНОСТНОГО ВЕТРА 

И ПОВЕРХНОСТНЫХ ТЕЧЕНИЙ 

НА РАСПРОСТРАНЕНИЕ 

ЗАГРЯЗНЕНИЙ  



ü   ʇʣʦʱʘʜʴ ʘʢʚʘʪʦʨʠʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚʙʣʠʟʠ ʨ-ʥʘ 

ʥʝʬʪʝʜʦʙʳʯʠ ʅʝʬʪʷʥʳʝ ʂʘʤʥʠ 

ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʯʘʩʪʦʪʦʡ  

ʧʦʜʚʝʨʛʘʶʱʘʷʩʷ ʥʝʬʪʷʥʦʤʫ 

ʟʘʛʨʷʟʥʝʥʠʶ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

5000 ʢʤ2, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʝʨʴʸʟʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʨʷʜʫ ʥʝʛʘʪʠʚʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ 

ʫʭʫʜʰʘʶʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ 

 

ü    ʇʨʝʚʘʣʠʨʫʝʪ ʧʝʨʝʥʦʩ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

75 ʢʤ 

ʉʚʦʜʥʘʷ ʢʘʨʪʘ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʨʘʡʦʥʘ ʥʝʬʪʝʜʦʙʳʯʠ  ʅʝʬʪʷʥʳʝ ʂʘʤʥʠ, ʚʳʷʚʣʝʥʥʳʭ ʧʦ 

ʩʧʫʪʥʠʢʦʚʳʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʤ ʜʘʥʥʳʤ  
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РАЙОН НЕФТЕДОБЫЧИ НЕФТЯНЫЕ КАМНИ 
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ʀʟʤʝʥʯʠʚʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʥʝʬʪʷʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʡʦʥʝ 

ʥʝʬʪʝʜʦʙʳʯʠ çʅʝʬʪʷʥʳʝ ʢʘʤʥʠè,  

ʚʳʷʚʣʝʥʥʳʭ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʣʦʱʘʜʴʶ ʧʦʨʷʜʢʘ 

400 ʢʤ2, ʦʜʥʘʢʦ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʠʭ ʧʣʦʱʘʜʠ ʤʦʛʫʪ 

ʧʨʝʚʳʰʘʪʴ 900 ʢʤ2.   

 

ʆʮʝʥʢʠ ʙʘʟʠʨʫʶʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ 

ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʠ ʤʦʛʫʪ ʚ 

ʪʫ ʠʣʠ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʟʤʝʨʝʥʠʡ  in 

situ. 
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РАЙОН НЕФТЕДОБЫЧИ НЕФТЯНЫЕ КАМНИ 



ʀʟʤʝʥʯʠʚʦʩʪʴ ʫʩʨʝʜʥʸʥʥʳʭ ʟʘ ʤʝʩʷʮ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ 

ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʭ ʥʘ 

ʩʧʫʪʥʠʢʦʚʳʭ ʈʃʀ ʚ ʨʘʡʦʥʝ ʥʝʬʪʝʜʦʙʳʯʠ 

ʅʝʬʪʷʥʳʝ ʂʘʤʥʠ 

ȵɑɔɟɆɊɎ ɍɆɉɖɥɍɓɋɓɎɏ, 
ɈɡɥɈɑɥɋɒɡɋ ɓɆ ȶȱȮ, 
ɕɔɑəɝɋɓɓɡɛ Ɉ ɛɔɑɔɊɓɡɏ 
ɕɋɖɎɔɊ ɗ ɔɐɘɥɇɖɥ ɕɔ Ɇɕɖɋɑɢ 

 ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɈɋɑɎɐɎ.  
 
Ƀɘɔɘ ɚɆɐɘ ɒɔɌɋɘ ɇɡɘɢ 
ɔɇɠɥɗɓɦɓ ɘɋɒ, ɝɘɔ Ɉ ɣɘɔɘ 
ɕɋɖɎɔɊ Ɉ ɖɆɏɔɓɋ ɎɓɘɋɖɋɗɆ 
ɎɓɘɋɓɗɎɚɎɜɎɖəɤɘɗɥ 
Ɇɘɒɔɗɚɋɖɓɡɋ ɕɖɔɜɋɗɗɡ Ɏ 
ɓɋɖɋɊɐɔ ɓɆɇɑɤɊɆɤɘɗɥ 
ɗɎɑɢɓɡɋ ɈɋɘɖɆ Ɏ ɞɘɔɖɒɆ.  
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РАЙОН НЕФТЕДОБЫЧИ НЕФТЯНЫЕ КАМНИ 



ü  ɿʘʧʘʜʥʳʡ ʙʦʨʪ ʖʞʥʦ-ʂʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ 

ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʠ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʨʝʛʠʦʥʦʤ ʨʘʟʚʠʪʠʷ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ.  

ü  ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʚʫʣʢʘʥʦʚ, ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʦʥ ʥʝ ʠʤʝʝʪ 

ʘʥʘʣʦʛʦʚ ʚ ʤʠʨʝ.  

ü  ɹʦʣʴʰʠʥʩʪʚʦ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʖʞʥʦ-

ʂʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʡ ʛʨʠʬʦʥʥʦ-ʩʘʣʴʟʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʪ.ʝ. ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʜʝʣʷʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʛʘʟʦʚ, ʛʨʷʟʠ 

ʠ ʚʦʜʳ ʩ ʯʘʩʪʠʮʘʤʠ ʥʝʬʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʥʘ ʚʦʜʝ ʛʨʷʟʝʚʳʭ ʠ ʥʝʬʪʷʥʳʭ 

ʧʷʪʝʥ. 

ü  ɸʢʪʠʚʠʟʘʮʠʷ ʧʦʜʚʦʜʥʳʭ ʚʫʣʢʘʥʦʚ ʠ 

ʛʨʠʬʦʥʦʚ ʚ ʤʝʩʪʘʭ ʨʘʟʛʨʫʟʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʷʟʝʚʳʭ ʠ ʥʝʬʪʷʥʳʭ ʧʷʪʝʥ, 

ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳʭ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘʭ.  

 
MSI  ʀʉɿ Sentinel-2, 19.08.2016 

НЕФТЕПРОЯВЛЕНИЯ, 

ОБУСЛОВЛЕННЫЕ 

ГРЯЗЕВЫМ ВУЛКАНИЗМОМ  
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Sentinel-1ɸ SAR.  4.06. 2015, 14:36 UTC 

OLI-TIRS ʀʉɿ Landsat-8. 3.08.2015, 07:19 UTC 

ʇʣʸʥʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʠʜʝ 

ʭʦʨʦʰʦ ʫʟʥʘʚʘʝʤʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ, 

ʩʝʨʧʦʚʠʜʥʳʭ, ʧʦʜʢʦʚʦʦʙʨʘʟʥʳʭ ʠ ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʝ 

ʩʪʨʫʢʪʫʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ.  

 

ʇʣʦʱʘʜʴ ʦʪʜʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʘʨʴʠʨʫʝʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʧʨʝʜʝʣʘʭ 0,5  4 ʢʤ2. 

 

ʇʣʦʱʘʜʠ ʧʷʪʝʥ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʘʟʛʨʫʟʢʠ, ʤʦʛʫʪ 

ʜʦʩʪʠʛʘʪʴ 20 ʢʤ2 .   

НЕФТЕПРОЯВЛЕНИЯ, 

ОБУСЛОВЛЕННЫЕ 

ГРЯЗЕВЫМ 

ВУЛКАНИЗМОМ  

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ʉʚʦʜʥʘʷ ʢʘʨʪʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ 

ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ  

ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ  

ȵɖɔɗɘɖɆɓɗɘɈɋɓɓɆɥ ɑɔɐɆɑɎɍɆɜɎɥ 
ɕɑɦɓɔɝɓɡɛ ɍɆɉɖɥɍɓɋɓɎɏ ɓɆ 
ɗɕəɘɓɎɐɔɈɡɛ ɎɍɔɇɖɆɌɋɓɎɥɛ ɤɉɔ-
ɍɆɕɆɊɓɔɏ ɝɆɗɘɎ ȰɆɗɕɎɏɗɐɔɉɔ ɒɔɖɥ 

ʂʘʨʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ 

ʖʞʥʦ-ʂʘʩʧʠʡʩʢʦʛʦ. ʂʨʘʩʥʳʤ ʵʣʣʠʧʩʦʤ 

ʦʪʤʝʯʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʚʳʷʚʣʝʥʥʳʭ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ü ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʯʘʩʪʦʪʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʩʧʫʪʥʠʢʦʚʳʭ 

ʜʘʥʥʳʭ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʛʥʠʪʫʜ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʖʞʥʦʤ ʂʘʩʧʠʠ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʨʘʡʦʥʘʭ.  

 

ü ɺʳʷʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʨʠʬʦʥʦʚ ʥʘ 

ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʤʘʛʥʠʪʫʜʦʡ 3 ï 4 ʙʘʣʣʘ.  

 

ü ʈʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ 

ʥʝʤʘʣʦ ʬʘʢʪʦʚ, ʢʦʛʜʘ ʠʟʚʝʨʞʝʥʠʷ ʛʨʷʟʝʚʳʭ 

ʚʫʣʢʘʥʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʵʧʠʮʝʥʪʨʳ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ 

ʚʫʣʢʘʥʦʚ, ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʣʥʳ 

ʧʝʨʝʜʘʶʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤ ʦʧʦʟʜʘʥʠʝʤ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʦʙʫʞʜʝʥʠʶ ʚʫʣʢʘʥʘ ʥʝ ʚ ʪʦʪ 

ʜʝʥʴ, ʘ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʠ ʜʘʞʝ ʥʝʜʝʣʴ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʣʴʥʦʩʪʠ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʚʫʣʢʘʥʦʤ ʠ ʵʧʠʮʝʥʪʨʦʤ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʤʘʛʥʠʪʫʜʳ ʧʦʩʣʝʜʥʝʛʦ ʠ 

ʛʣʫʙʠʥʳ ʝʛʦ ʦʯʘʛʘ 

ɻʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʖʞʥʦʤ ʂʘʩʧʠʠ ʥʘ 

ʩʧʫʪʥʠʢʦʚʦʤ ʈʃʀ ASAR Envisat ʦʪ 28  ʤʘʷ  2011 ʛ. , 

06:59 UTC 

ʅʘʢʘʥʫʥʝ, 27 ʤʘʷ 2011 ʛ., ʥʘ ʜʥʝ ʂʘʩʧʠʷ ʚ 166 

ʢʠʣʦʤʝʪʨʘʭ ʦʪ ɹʘʢʫ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʤʘʛʥʠʪʫʜʘ ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 3,90.  

СВЯЗЬ ГРЯЗЕВОГО ВУЛКАНИЗМА 

С СЕЙСМИЧНОСТЬЮ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ʂʨʘʩʥʳʝ ʪʦʯʢʠ ï ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʤʝʪʘʥʦʚʳʝ 

ʚʳʜʝʣʝʥʠʷ.  

ʏʝʨʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ï ʚʳʭʦʜʳ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ.  

ɻ- ʛʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ 

ʈʘʡʦʥʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʨʘʟʛʨʫʟʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʛʘʟʦʚ ʠʟ ʥʝʜʨ ʚ ʪʦʣʱʫ ʚʦʜʳ :  

ï ʰʝʣʴʬ ɹʦʣʛʘʨʠʠ (ʩʚʳʰʝ 480 ʚʳʭʦʜʦʚ 

ʛʘʟʘ ʥʘ ʜʥʝ ʤʦʨʷ); 

ï ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʰʝʣʬ ʏʝʨʥʦʛʦ ʤʦʨʷ 

(ʦʢʦʣʦ 200); 

ï ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʠʡ ʰʝʣʴʬ; 

ï ʰʝʣʴʬ ʈʦʩʩʠʠ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʉʦʯʠ-

ɸʜʣʝʨʩʢʦʡ ʜʝʧʨʝʩʩʠʠ; 

ï ʛʨʫʟʠʥʩʢʠʡ ʰʝʣʴʬ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʩʢʣʦʥ (565); 

ï ʪʫʨʝʮʢʠʡ ʰʝʣʴʬ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ 

ʚʦʩʪʦʯʥʳʭ ʇʦʥʪʠʜ ʚ ʨʘʡʦʥʝ ʈʠʟʝ; 

ï ʛʣʫʙʦʢʦʚʦʜʥʘʷ ʯʘʩʪʴ. ʉʚʳʰʝ 60ïʪʠ 

ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʦ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʏʸʨʥʦʤ ʤʦʨʝ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʝʛʦ 

ʯʘʩʪʠ ʠ ʚ ʧʨʦʛʠʙʝ ʉʦʨʦʢʠʥʘ ʥʘ ʛʣʫʙʠʥʘʭ 

ʩʚʳʰʝ 1500 ʤ  

КАРТА-СХЕМА  РАСПРЕДЕЛЕНИЯ МЕТАНОВЫХ ГАЗОВЫДЕЛЕНИЙ В 

ЧЁРНОМ МОРЕ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ɹʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʦʨʩʢʦʛʦ ʜʥʘ ʚ ʛʨʫʟʠʥʩʢʦʤ ʩʝʢʪʦʨʝ 

ʏʝʨʥʦʛʦ ʤʦʨʷ ʩ ʥʘʥʝʩʸʥʥʳʤʠ ʥʘ ʥʝʸ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ 

ʤʝʪʘʥʦʚʳʤʠ ʩʠʧʘʤʠ 

ВОСТОЧНАЯ ЧАСТЬ 

АКВАТОРИИ ЧЁРНОГО 

МОРЯ В РАЙОНЕ 

КОНТИНЕНТАЛЬНОГО 

СКЛОНА ВБЛИЗИ 

ПОБЕРЕЖЬЯ ГРУЗИИ 

ʅʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ 

ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʘʢʚʘʪʦʨʠʠ 

ʚʳʷʚʣʷʶʪʩʷ ʩʣʠʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʘʜʠʢʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ 

ʩʚʦʠʤ ʩʪʨʫʢʪʫʨʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʘʢ ʦʪ 

ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʩʣʠʢʦʚ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʫʜʦʚʳʭ ʩʙʨʦʩʦʚ, ʪʘʢ ʠ ʦʪ ʩʣʠʢʦʚ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʸʥʢʘʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʧʦʩʪʦʷʥʥʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ.  

 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ʆʧʨʝʜʝʣʷʶʱʠʡ ʧʨʠʟʥʘʢ ʵʪʦʛʦ 

ʢʣʘʩʩʘ ʩʣʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ: 

 

ʩʪʨʦʛʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʪʦʯʢʝ, ʷʚʣʷʶʱʝʡʩʷ ʠʩʭʦʜʥʦʡ 

ʪʦʯʢʦʡ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʚʳʷʚʣʝʥʥʳʭ 

ʥʘʤʠ ʩʣʠʢʦʚʳʭ ʩʪʨʫʢʪʫʨ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʬʦʨʤʦʡ, ʨʘʟʤʝʨʘʤʠ 

ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

ПРИМЕРЫ ПРОЯВЛЕНИЙ 

СЛИКОВЫХ СТРУКТУР НА 

РЛИ МП В РАЙОНЕ 

ГРУЗИНСКОГО 

КОНТИНЕНТАЛЬНОГО 

СКЛОНА 

ASAR Envisat 

16.06.10  07:28 UTC 
ASAR Envisat 

14.07.10  19:03 UTC 

ASAR Envisat 

05.06.11 07:34 UTC 

ASAR Envisat 

06.01.11  07:32 UTC 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



Oɇɔɇɟɋɓɡ ɖɋɍəɑɢɘɆɘɡ ɆɓɆɑɎɍɆ ɇɔɑɢɞɔɉɔ ɔɇɠɦɒɆ 
ɖɆɍɓɔɖɔɊɓɡɛ ɗɕəɘɓɎɐɔɈɡɛ ɊɆɓɓɡɛ 
 
ȨɡɊɈɎɓəɘɆ ɉɎɕɔɘɋɍɆ ɔ ɓɆɑɎɝɎɎ ɉɋɓɋɘɎɝɋɗɐɔɏ ɗɈɥɍɎ ɒɋɌɊə 
ɕɔɈɋɖɛɓɔɗɘɓɡɒɎ ɕɖɔɥɈɑɋɓɎɥɒɎ  ɕɑɦɓɔɝɓɡɛ ɍɆɉɖɥɍɓɋɓɎɏ 
ɣɘɔɉɔ ɘɎɕɆ Ɏ ɋɗɘɋɗɘɈɋɓɓɡɒɎ ɉɆɍɔ- Ɏ ɓɋɚɘɋɕɖɔɥɈɑɋɓɎɥɒɎ Ɉ 
ɣɘɔɒ ɖɆɏɔɓɋ . 
 
Ȫɑɥ ɕɔɊɘɈɋɖɌɊɋɓɎɥ ɈɡɊɈɎɓəɘɔɏ ɉɎɕɔɘɋɍɡ ɐ ɖɆɗɗɒɔɘɖɋɓɎɤ 
ɇɡɑɎ ɕɖɎɈɑɋɝɋɓɡ ɔɕəɇɑɎɐɔɈɆɓɓɡɋ Ɉ ɓɆəɝɓɔɏ ɕɋɝɆɘɎ 
ɖɋɍəɑɢɘɆɘɡ ɓɆɘəɖɓɡɛ ɎɍɒɋɖɋɓɎɏ. 
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ȳȮȷ çȵɖɔɚɋɗɗɔɖ ȨɔɊɥɓɎɜɐɎɏè (42ïɏ ɖɋɏɗ, Ɏɤɓɢ 1993 ɉ.). 
 
ȳȮȷ çȵɖɔɚɋɗɗɔɖ ȨɔɊɥɓɎɜɐɎɏè (46ïɏ ɖɋɏɗ, ɆɈɉəɗɘ 1994),  
 
çȵɔɗɋɏɊɔɓè (ȩɋɖɒɆɓɎɥ) (317ïɏ ɖɋɏɗ, ɔɐɘɥɇɖɢ ï ɓɔɥɇɖɢ 2004 ɉ.)  
 
ȳȮȷ çȵɖɔɚɋɗɗɔɖ ȱɔɉɆɝɋɈè (26-ɏ ɖɋɏɗ, Ɏɤɓɢ 2005ɉ) -  ɝɆɗɘɢ əɝɋɇɓɔɏ Ɏ 
ɎɗɗɑɋɊɔɈɆɘɋɑɢɗɐɔɏ ɕɖɔɉɖɆɒɒɡ ɄȳȫȷȰȴ  
 
çȲɋɘɋɔɖè     (ȩɋɖɒɆɓɎɥ)  (72ïɏ ɖɋɏɗ, ɒɆɖɘ ï Ɇɕɖɋɑɢ 2007 ɉ.,  
                                                  
                                                  84-ɏ  ɖɋɏɗ, ɒɆɖɘ 2011 ɉ) - ɕɖɔɋɐɘ METRO  
                                                   (Methane  and methane hydrates within the Black Sea).  
 

ЭКСПЕДИЦИОННЫЕ РАБОТЫ  В 
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I. ȩɑəɇɔɐɔɈɔɊɓɡɋ ɗɎɕɡ Ɉ ɉɖəɍɎɓɗɐɎɛ ɈɔɊɆɛ ɕɖɋɊɗɘɆɈɑɥɤɘ ɗɔɇɔɏ 
əɓɎɐɆɑɢɓɡɏ Ɋɑɥ Ƚɦɖɓɔɉɔ ɒɔɖɥ ɘɎɕ ɗɘɖəɏɓɡɛ ɉɆɍɔɈɡɊɋɑɋɓɎɏ, Ɉ 
ɐɔɘɔɖɡɛ ɒɋɘɆɓ ɗɔɗəɟɋɗɘɈəɋɘ ɔɊɓɔɈɖɋɒɋɓɓɔ Ɉ ɗɈɔɇɔɊɓɔɏ ɚɔɖɒɋ Ɏ Ɉ 
ɈɎɊɋ ɉɆɍɔɉɎɊɖɆɘɔɈ.   
 

II. ȴɘɑɎɝɎɘɋɑɢɓɔɏ ɝɋɖɘɔɏ ɣɘɎɛ ɗɎɕɔɈ ɥɈɑɥɋɘɗɥ ɕɖɎɗəɘɗɘɈɎɋ ɗɑɋɊɔɈ 
ɓɋɚɘɎ Ɉ Ɋɔɓɓɡɛ ɉɆɍɔɉɎɊɖɆɘɆɛ Ɏ ɕɔɑɓɔɋ ɔɘɗəɘɗɘɈɎɋ ɕɖɎɍɓɆɐɔɈ 
ɉɖɥɍɋɈɔɉɔ ɈəɑɐɆɓɎɍɒɆ.  
 

III. ȳɆ ɕɔɈɋɖɛɓɔɗɘɎ ɒɔɖɥ Ɉ ɖɆɏɔɓɆɛ ɔɇɓɆɖəɌɋɓɎɥ ɣɘɎɛ ɗɎɕɔɈ 
ɖɆɍɑɎɝɓɡɒɎ ɎɗɗɑɋɊɔɈɆɘɋɑɥɒɎ ɔɘɒɋɝɆɑɔɗɢ ɕɖɎɗəɘɗɘɈɎɋ ɓɋɚɘɥɓɡɛ 
ɕɥɘɋɓ ɕɖɎɖɔɊɓɔɉɔ ɕɖɔɎɗɛɔɌɊɋɓɎɥ. 

ЭКСПЕДИЦИОННЫЕ РАБОТЫ  В 

ГРУЗИНСКОМ СЕКТОРЕ ЧЕРНОГО МОРЯ 

 

ВЫВОДЫ: 
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Gas hydrate experiment Gas bubble catcher 

Á ȦɐəɗɘɎɝɋɗɐɎɋ ɎɗɗɑɋɊɔɈɆɓɎɥ 
Á ȪɋɘɆɑɢɓɡɋ ɉɋɔɛɎɒɎɝɋɗɐɎɋ ɆɓɆɑɎɍɡ 
Á ȭɆɇɔɖɡ ɕɖɔɇ ɉɖəɓɘɆ 
Á ȴɕɖɋɊɋɑɋɓɎɋ ɗɔɗɘɆɈɆ ɉɆɍɔɉɎɊɖɆɘɔɈ 
Ɏ ɈɡɊɋɑɥɤɟɎɛɗɥ ɉɆɍɔɈ 

ЭКСПЕДИЦИОННЫЕ 

РАБОТЫ  В ГРУЗИНСКОМ 

СЕКТОРЕ ЧЕРНОГО 

МОРЯ 
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ʇʦ ʜʘʥʥʳʤ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʯʠʩʣʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʜʥʘ. 

 

ɼʚʘ ʢʦʥʫʩʦʦʙʨʘʟʥʳʭ ʧʦʜʥʷʪʠʷ:  

1) ʜʠʘʧʠʨʦʚʘʷ ʛʦʨʘ ʇʝʯʦʨʠ, ʜʠʘʤʝʪʨʦʤ 2-2,5 ʢʤ ʠ ʚʳʩʦʪʦʡ 75 ʤ  

2) ʜʠʘʧʠʨ ʫ ʩʠʧʘ ʂʦʣʭʝʪʠ ʜʠʘʤʝʪʨʦʤ 1,4 ʢʤ ʠ ʚʳʩʦʪʦʡ 20 ʤ 

ʂʨʘʩʥʳʝ ʟʚʝʟʜʦʯʢʠ ï ʪʦʯʢʠ ʧʨʦʷʚʣʝʥʠʷ 

ʥʝʬʪʷʥʳʭ ʩʣʠʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʠʥʠʝ ʟʚʝʟʜʦʯʢʠ ï ʛʘʟʦʚʳʝ ʬʘʢʝʣʳ, 

 ɾʸʣʪʳʝ ʪʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ 

ʘʥʦʤʘʣʠʷʤ ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ 

• ȪɎɆɕɎɖ (ɔɘ ɉɖɋɝ. diapeiro  ð ɕɖɔɘɡɐɆɤ, ɕɖɔɓɍɆɤ) ð ɐəɕɔɑɔ- 
ɎɑɎ ɈɆɑɔɔɇɖɆɍɓɡɋ ɆɓɘɎɐɑɎɓɆɑɢɓɡɋ ɗɐɑɆɊɐɎ.  

• ȪɎɆɕɎɖɔɈɡɋ ɗɐɑɆɊɐɎ Ɏ ɐəɕɔɑɆ ɔɇɡɐɓɔɈɋɓɓɔ ɈɔɍɓɎɐɆɤɘ ɍɆ 
ɗɝɦɘ ɈɡɊɆɈɑɎɈɆɓɎɥ Ɏɍ ɓɎɌɓɎɛ ɉɔɖɎɍɔɓɘɔɈ 
ɈɡɗɔɐɔɕɑɆɗɘɎɝɓɡɛ ɕɔɖɔɊ ð ɗɔɑɋɏ, ɉɑɎɓ. 

• ȵɖɔɜɋɗɗ ɈɡɍɈɆɓ ɊɋɏɗɘɈɎɋɒ ɗɎɑɡ ɘɥɌɋɗɘɎ Ɏ 
ɕɋɖɋɖɆɗɕɖɋɊɋɑɋɓɎɋɒ ɒɆɗɗ. ȵɖɎ ɣɘɔɒ ɇɔɑɋɋ ɑɦɉɐɎɋ ɕɑɆɗɘɡ 
ɕɖɔɘɡɐɆɤɘ Ɏ ɕɖɎɕɔɊɓɎɒɆɤɘ ɈɡɞɋɑɋɌɆɟɎɋ ɗɑɔɎ.  

ЭКСПЕДИЦИОННЫЕ РАБОТЫ  В ГРУЗИНСКОМ СЕКТОРЕ 

ЧЕРНОГО МОРЯ 
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PARASOUND echograms showing acoustic anomalies 
(óflaresô) originating from rising gas bubbles or oil coated 
gas bubbles. Pechory mound Two flares at the Colkheti  

seep 

ȵɔɊɈɔɊɓɡɋ ɈɡɛɔɊɡ ɉɆɍɔɈ:  
(Ȧ) - ɊɈɆ ɉɆɍɔɈɡɛ ɚɆɐɋɑɆ ɗɎɕɆ ȰɔɑɛɋɘɎ, ɚəɓɐɜɎɔɓɎɖəɤɟɎɋ 
ɔɊɓɔɈɖɋɒɋɓɓɔ 
(ȧ) - ɉɆɍɔɈɡɏ ɚɆɐɋɑ Ɏɍ ɐɖɆɘɋɖɆ ɊɎɆɕɎɖɔɈɔɏ ɉɔɖɡ ȵɋɝɔɖɎ  

ȾɎɖɎɓɆ ɉɆɍɔɈɡɛ ɚɆɐɋɑɔɈ ɗɔɔɘɈɋɘɗɘɈəɋɘ 
ɞɎɖɎɓɋ ɐɖɆɘɋɖɔɈ ə ɉɔɖɡ ȵɋɝɔɖɎ Ɏ ɗɎɕɆ 
ȰɔɑɛɋɘɎ 

ȴɗɑɆɇɑɋɓɎɋ ɎɓɘɋɓɗɎɈɓɔɗɘɎ ɔɘɖɆɌɦɓɓɔɉɔ Ɉ 
ɉɆɍɔɈɔɒ ɚɆɐɋɑɋ ɣɛɔ-ɗɎɉɓɆɑɆ ɕɔ 
ɓɆɕɖɆɈɑɋɓɎɤ ɔɘ ɒɔɖɗɐɔɉɔ ɊɓɆ ɐ 
ɕɔɈɋɖɛɓɔɗɘɎ ɗɈɎɊɋɘɋɑɢɗɘɈəɋɘ ɔ ɘɔɒ, ɝɘɔ 
ɕɔɘɋɓɜɎɆɑɢɓɔ ɒɔɖɗɐɔɏ ɕɔɈɋɖɛɓɔɗɘɎ 
ɊɔɗɘɎɉɆɤɘ ɑɎɞɢ ɊɔɗɘɆɘɔɝɓɔ ɐɖəɕɓɡɋ 
ɕəɍɡɖɢɐɎ ɊɎɆɒɋɘɖɔɒ ɔɐɔɑɔ 1 ɗɒ 
ɇɔɑɋɋ ɒɋɑɐɎɋ ɕəɍɡɖɢɐɎ ɕɖɎ ɈɗɕɑɡɘɎɎ 
ɖɆɍɖəɞɆɤɘɗɥ ɓɆ ɕɋɖɈɡɛ 100 ɒ  

Ȧ 

ȧ ЭКСПЕДИЦИОННЫЕ РАБОТЫ  В 
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I. ɻʘʟʦʚʳʝ ʧʫʟʳʨʴʢʠ  - ʧʦ ʤʝʨʝ ʚʩʧʣʳʪʠʷ 

ʙʳʩʪʨʦ ʨʘʟʨʫʰʘʶʪʩʷ, ʥʘʩʳʱʘʷ ʪʦʣʱʫ 

ʤʦʨʩʢʦʡ ʚʦʜʳ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ 

 

II.  ʂʘʧʣʠ ʞʠʜʢʦʩʪʠ  

ɾʠʜʢʠʝ ʢʘʧʣʠ, ʠʤʝʶʱʠʝ  ʙʦʣʴʰʫʶ 

ʧʣʦʪʥʦʩʪʴ, ʦʭʣʘʞʜʘʶʪʩʷ ʧʨʠ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʠ 

ʦʧʫʩʢʘʶʪʩʷ ʥʘ ʜʥʦ ʚʙʣʠʟʠ ʢʨʘʪʝʨʘ. ɾʠʜʢʠʝ 

ʢʘʧʣʠ ʩ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦ ʤʝʨʝ 

ʚʩʧʣʳʪʠʷ ʩ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ ʨʘʩʪʚʦʨʷʶʪʩʷ 

ʠʣʠ ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʩ ʚʦʜʦʡ. 

 

III. ɿʘʧʦʣʥʝʥʥʳʝ ʛʘʟʦʤ ʧʫʟʳʨʴʢʠ ʩ 

ʥʝʬʪʷʥʦʡ ʦʙʦʣʦʯʢʦʡ. 

 ʀʤʝʶʪ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʙʲʸʤʝ 

ʥʝʙʦʣʴʰʫʶ ʤʘʩʩʫ.  

ʆʢʘʟʳʚʘʶʪʩʷ ʩʧʦʩʦʙʥʳ  ʧʨʝʦʜʦʣʝʪʴ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. 

 ʅʘʭʦʜʷʱʘʷʩʷ ʚʥʫʪʨʠ ʧʫʟʳʨʴʢʘ ʢʘʧʣʷ ʥʝʬʪʠ 

ʟʘʱʠʱʝʥʘ ʦʙʦʣʦʯʢʦʡ ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʩ ʚʦʜʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ ʜʦʩʪʠʯʴ 

ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʛʜʝ ʦʙʦʣʦʯʢʘ 

ʣʦʧʘʝʪʩʷ, ʛʘʟ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ, 

ʘ ʥʝʬʪʴ ʦʩʪʘʸʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ТРИ ФОРМЫ ВЫХОДА  

НЕФТЕГАЗОВЫХ КОМПОНЕНТ 

ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʳʭʦʜʘʭ ʫʛʣʝʚʦʜʦʨʦʜʘ ʪʦʣʴʢʦ ʤʘʣʘʷ 

ʯʘʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʧʘʜʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʤʦʨʷ ʚ ʚʠʜʝ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ, ʪʦʛʜʘ ʢʘʢ ʥʘʠʙʦʣʴʰʠʤ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʟʘʛʨʷʟʥʝʥʠʷʤ ʧʦʜʚʝʨʞʝʥʳ ʤʦʨʩʢʦʝ ʜʥʦ 

ʠ ʥʠʞʥʠʝ ʩʣʦʠ ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ.  
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ʌʨʘʛʤʝʥʪ ʈʃʀ SAR Sentinel -1A ʦʪ  

24.05.2016, 03:24 UTC 

ПРОСТРАНСТВЕННАЯ СТРУКТУРА  

НЕФТЕПРОЯВЛЕНИЙ В 

НЕПОСРЕДСТВЕННОЙ БЛИЗОСТИ 

ОТ ТОЧКИ ВЫХОДА НА МОРСКУЮ 

ПОВЕРХНОСТЬ  

ʍʘʨʘʢʪʝʨʥʳʡ ʧʨʠʟʥʘʢ, ʦʙʱʠʡ ʜʣʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ï ʠʭ 

çʧʦʣʦʩʯʘʪʘʷè ʩʪʨʫʢʪʫʨʘ.  

ʌʘʢʪ ʥʘʣʠʯʠʷ ʪʨʝʭ ʯʝʪʢʦ ʨʘʟʣʠʯʠʤʳʭ ʧʦʣʦʩ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʝʬʪʴ ʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ 

ʤʦʨʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʘʟʦʚʳʤʠ ʧʫʟʳʨʴʢʘʤʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʨʸʭ 

ʛʘʟʦʚʳʭ ʬʘʢʝʣʦʚ: ʠʟ ʛʦʨʳ ʇʝʯʦʨʠ ʠ ʜʚʫʭ ʷʜʝʨ 

ʧʨʦʨʳʚʘʥʠʷ ʩʠʧʘ ʂʦʣʭʝʪʠ 

ɺʙʣʠʟʠ ʪʦʯʢʠ ʚʩʧʣʳʪʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʠ 

ʩʣʠʢʦʚʳʝ ʧʦʣʦʩʳ ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʳ. ɺ 

ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʠ ʜʨʝʡʬʘ ʩʣʠʢʘ ʵʪʠ 

ʧʦʣʦʩʳ ʤʦʛʫʪ ʩʣʠʪʴʩʷ, ʘ ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴ 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʥʭʨʦʥʥʦ, 

ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʩʚʦʶ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ.  

ʅʘʠʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ ʧʣʸʥʢʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʙʣʠʟʠ ʪʦʯʢʠ ʚʩʧʣʳʪʠʷ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʠʢ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʣʷ ʚʝʪʨʘ ʠ 

ʪʝʯʝʥʠʡ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʸʥʢʘ ʣʠʙʦ ʚʳʪʷʛʠʚʘʝʪʩʷ 

ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ, 

ʣʠʙʦ ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʚʠʭʨʝʚʳʝ ʜʚʠʞʝʥʠʷ ʚʦʜʳ. 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ȶȱȮ ASAR Envisat ɔɘ  27.10.2010, 07:32 UTC  

ȵɔɗɑɋ ɈɗɕɑɡɘɎɥ ɓɆ ɕɔɈɋɖɛɓɔɗɘɢ 
ɓɋɚɘɥɓɆɥ ɕɑɦɓɐɆ ɓɆɝɎɓɆɋɘ 
ɖɆɗɕɖɔɗɘɖɆɓɥɘɢɗɥ Ɉ ɗɋɈɋɖɔ-
ɍɆɕɆɊɓɔɒ ɓɆɕɖɆɈɑɋɓɎɎ, ɕɖɎɓɎɒɆɥ 
ɕɔɊ ɈɑɎɥɓɎɋɒ ɗɎɑɢɓɔɉɔ 
ɕɖɎɕɔɈɋɖɛɓɔɗɘɓɔɉɔ ɈɋɘɖɆ ɚɔɖɒə 
əɍɐɔɏ Ɉɡɘɥɓəɘɔɏ ɎɍɈɎɑɎɗɘɔɏ 
ɕɔɑɔɗɡ.  
 
ȳɆ ɖɆɗɗɘɔɥɓɎɎ ɔɐɔɑɔ 39 ɐɒ ɔɘ 
ɓɆɝɆɑɢɓɔɏ ɘɔɝɐɎ ɓɋɚɘɥɓɆɥ ɕɑɦɓɐɆ 
ɍɆɛɈɆɘɡɈɆɋɘɗɥ ɕɔɈɋɖɛɓɔɗɘɓɡɒ 
ɘɋɝɋɓɎɥɒ, ɈɔɈɑɋɐɆɋɘɗɥ Ɉ ɈɎɛɖɋɈɡɋ 
ɊɈɎɌɋɓɎɥ Ɏ ɕɖɔɊɔɑɌɆɋɘ 
ɒɎɉɖɎɖɔɈɆɘɢ Ɉɒɋɗɘɋ ɗ ɈɎɛɖɋɈɔɏ 
ɗɘɖəɐɘəɖɔɏ.  
 
ȴɇɟɆɥ ɕɑɔɟɆɊɢ ɓɋɚɘɋɗɔɊɋɖɌɆɟɋɉɔ 
ɗɑɎɐɆ - 44,5 ɐɒ2. 
 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 
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ʈʃʀ SAR Sentinel -1A ʦʪ  08.11.2014, 15:10 UTC 

ʊʨʠ ʩʣʠʢʦʚʳʭ ʧʦʣʦʩʳ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʳʰʝʜʰʝʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʦʡ.  

ʇʦʩʣʝ ʚʩʧʣʳʪʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʬʪʷʥʳʝ ʧʣʸʥʢʠ  

ʥʝʤʝʜʣʝʥʥʦ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʜʚʠʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʩʫʙʤʝʟʦʤʘʩʰʪʘʙʥʳʤ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʤ ʚʠʭʨʝʤ, 

ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʪʦʯʢʠ 

ʚʳʭʦʜʘ ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ.  

ɺʙʣʠʟʠ ʪʦʯʢʠ ʚʩʧʣʳʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʣʘʩʪʴ, ʧʦʢʨʳʪʘʷ 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʩʪʦʡ ʧʣʸʥʢʦʡ, ʧʦ ʤʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʣʠʢʠ ʠʟʛʠʙʘʶʪʩʷ, ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ ʫʤʝʥʴʰʘʝʪʩʷ.  

ʇʨʦʡʜʷ ʧʦ ʜʫʛʝ ʦʢʦʣʦ 24 ʢʤ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ  14 ʢʤ ʢ ʶʛʦ-

ʟʘʧʘʜʫ ʦʪ ʪʦʯʢʠ ʚʩʧʣʳʪʠʷ, ʩʣʠʢ ʠʟʣʘʤʳʚʘʝʪʩʷ ʧʦʜ 

ʦʩʪʨʳʤ ʫʛʣʦʤ ʠ ʧʣʝʥʢʘ ʥʘʯʠʥʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ 

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʩʪʦʨʦʥʫ ʙʝʨʝʛʘ, ʧʝʨʝʤʝʱʘʷʩʴ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 54 ʢʤ.  

ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʙʝʨʝʛʘ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʩʣʠʢʘ ʦʪʚʝʪʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ, ʟʘʭʚʘʯʝʥʥʳʝ 

ʥʘ ʵʪʦʪ ʨʘʟ ʫʞʝ ʚʜʦʣʴʙʝʨʝʛʦʚʳʤ ʪʝʯʝʥʠʝʤ, ʠ ʥʘʯʠʥʘʶʪ 

ʜʚʠʛʘʪʴʩʷ ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʯʝʨʪʳ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʛʦ ʩʣʠʢʘ - ʦʢʦʣʦ 28 ʢʤ2. 
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ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ʇʣʸʥʢʘ  ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʷʤʦʣʠʥʝʡʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ  ʚ ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʩʪʦʨʦʥʫ ʙʝʨʝʛʦʚʦʡ 

ʯʝʨʪʳ, ʬʦʨʤʠʨʫʷ ʧʘʨʘʣʣʝʣʴʥʳʝ 

ʩʫʞʘʶʱʠʝʩʷ  ʧʦʣʦʩʳ, ʧʦʩʪʦʷʥʥʦ 

ʧʨʝʚʨʘʱʘʶʱʠʝʩʷ ʚ ʪʦʥʢʠʝ ʥʠʪʝʚʠʜʥʳʝ 

ʩʣʠʢʠ, ʧʨʦʩʤʘʪʨʠʚʘʶʱʠʝʩʷ ʥʘ ʈʃʀ 

ʚʧʣʦʪʴ ʜʦ ʨʘʩʩʪʦʷʥʠʷ 37 ʢʤ ʦʪ ʪʦʯʢʠ 

ʚʩʧʣʳʪʠʷ.  

ʍʦʨʦʰʦ ʟʘʤʝʪʥʘ çʧʦʣʦʩʯʘʪʘʷè 

ʩʪʨʫʢʪʫʨʘ ʩʣʠʢʦʚ.  

 ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ  - 45,5 ʢʤ2. 

ȶȱȮ SAR Sentinel -1A ɔɘ  16.09.2015, 
15:10 UTC 
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ʇʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʬʪʷʥʘʷ 

ʧʣʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʝʢʘʷʩʴ ʠ 

ʧʨʠʥʠʤʘʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʣʦʞʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʝʯʝʥʠʡ ʧʨʠʭʦʪʣʠʚʫʶ 

ʠʟʣʦʤʘʥʥʫʶ ʬʦʨʤʫ. 

ʇʦʩʪʝʧʝʥʥʦ ʩʣʠʢ ʩʫʞʘʝʪʩʷ, ʘ ʟʘʪʝʤ, 

ʚʦʚʣʝʢʘʷʩʴ ʚ ʚʠʭʨʝʚʳʝ ʜʚʠʞʝʥʠʷ,  

ʩʠʣʴʥʦ ʠʩʢʨʠʚʣʷʝʪʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʚ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʛʦ 

ʩʣʠʢʘ ï ʦʢʦʣʦ 60 ʢʤ2. 

  

 

ʈʃʀ SAR Sentinel -1A ʦʪ  18.07.2016, 

03:16 UTC 

ПРИМЕР ПОВЕРХНОСТНОГО ПРОЯВЛЕНИЯ ЕСТЕСТВЕННОГО 

НЕФТЯНОГО ЗАГРЯЗНЕНИЯ НА СПУТНИКОВОМ 

РАДИОЛОКАЦИОННОМ  ИЗОБРАЖЕНИИ ЮГО-ВОСТОЧНОЙ ЧАСТИ 

ЧЁРНОГО МОРЯ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʥʘ 

ʮʚʝʪʦʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʦʜʥʘʢʦ, ʜʣʷ ʩʝʥʩʦʨʦʚ 

ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʶ 

ʦʙʣʘʯʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ ʧʨʦʠʛʨʳʚʘʶʪ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʤ 

ʜʘʥʥʳʤ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʸʪ ʦ ʥʝʧʨʝʨʳʚʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʥʘʢʦʧʣʝʥʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

 

 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʟʦʥʝ ʩʦʣʥʝʯʥʦʛʦ ʙʣʠʢʘ, ʟʘʯʘʩʪʫʶ ʧʦʤʦʛʘʝʪ ʨʘʟʨʝʰʠʪʴ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʫʪʦʯʥʠʪʴ ʧʨʠʨʦʜʫ ʧʣʸʥʦʢ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʣʠʢʠ, ʦʪʥʦʩʷ ʠʭ ʢ ʢʣʘʩʩʘʤ 

ʥʝʬʪʷʥʳʭ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʣy ʥʦʢ. 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ʌʨʘʛʤʝʥʪ ʮʚʝʪʦʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʝʥʩʦʨʘ Landsat-8 OLI (4, 3 ʠ 2 ʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ) 

ʦʪ 22.08.2016, 08:02 UTC 

ʆʪʯʸʪʣʠʚʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ  ʪʨʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʪʦʥʢʠʝ ʧʨʦʪʷʞʸʥʥʳʝ ʧʦʣʦʩʳ 

ʧʦʚʳʰʝʥʥʦʡ ʷʨʢʦʩʪʠ,  ʦʢʨʫʞʸʥʥʳʝ ʪʸʤʥʳʤ 

ʦʨʝʦʣʦʤ, ʨʘʩʰʠʨʷʶʱʠʤʩʷ ʧʦ ʤʝʨʝ ʨʘʩʪʝʢʘʥʠʷ 

ʧʣʸʥʢʠ.  

ʇʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʠ ʧʦʣʦʩʳ 

ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʧʨʠʤʝʨʥʦ 10 ʢʤ ʦʪ ʪʦʯʢʠ ʚʩʧʣʳʪʠʷ. 

 ʇʦʩʣʝ ʵʪʦʛʦ, ʜʚʝ ʩʪʨʫʠ ʦʪʢʣʦʥʷʶʪʩʷ ʥʘ ʟʘʧʘʜ, 

ʜʚʠʛʘʷʩʴ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʩʦ ʤʥʦʞʝʩʪʚʦʤ 

ʠʟʣʦʤʦʚ, ʘ ʪʨʝʪʴʷ ʧʦʣʦʩʘ ʧʨʦʜʦʣʞʘʝʪ  ʜʚʠʞʝʥʠʝ  

ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʠ ʥʝʩʢʦʣʴʢʦ 

ʧʦʟʞʝ, ʦʧʠʩʘʚ ʜʫʛʫ, ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʦʙʱʝʡ 

ʪʨʘʝʢʪʦʨʠʠ.  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʛʦ ʩʣʠʢʘ - 53,7 

ʢʤ2.  

ПРИМЕР  ПОВЕРХНОСТНОГО ПРОЯВЛЕНИЯ ЕСТЕСТВЕННОГО 

НЕФТЯНОГО ЗАГРЯЗНЕНИЯ НА СПУТНИКОВОМ  ИЗОБРАЖЕНИИ  

ОПТИЧЕСКОГО ДИАПАЗОНА ЮГО-ВОСТОЧНОЙ ЧАСТИ ЧЕРНОГО 

МОРЯ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ʉʣʦʞʥʘʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ 

ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʩʣʦʞʥʝʥʠʶ 

ʪʨʘʝʢʪʦʨʠʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ  ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʝʪʨʘ ʠ 

ʪʝʯʝʥʠʡ, ʜʝʣʘʷ ʝʸ ʧʣʦʭʦ ʧʨʝʜʩʢʘʟʫʝʤʦʡ. 

 

ʕʪʦ ʧʦʥʠʞʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʥʳʥʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



2010-2011 ʛʛ. SAR ERS-2 ʠ ASAR Envisat 

 

 

SAR Sentiel-1 ʟʘ ʜʚʫʭʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ 2014 ʧʦ 

ʦʢʪʷʙʨʴ 2016 ʛ. ʠ ʜʘʥʥʳʤʠ ʩʝʥʩʦʨʦʚ ʦʧʪʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ.  

РЕТРОСПЕКТИВНЫЙ СРАВНИТЕЛЬНЫЙ  АНАЛИЗ  

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



РЕТРОСПЕКТИВНЫЙ 

СРАВНИТЕЛЬНЫЙ  

АНАЛИЗ  

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

1) 2010-2011 ʛʛ.  - SAR ERS-2 ʠ ASAR 

Envisat 

 

2) SAR Sentiel-1  

ʩ ʦʢʪʷʙʨʷ 2014 ʧʦ ʦʢʪʷʙʨʴ 2016 ʛ.  



РЕТРОСПЕКТИВНЫЙ 

СРАВНИТЕЛЬНЫЙ  

АНАЛИЗ  

ʀʟʤʝʥʯʠʚʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʧʷʪʝʥ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ 

ɺ 2015-2016 ʛʛ. ʨʘʟʛʨʫʟʢʠ ʧʨʦʠʩʭʦʜʠʣʠ ʯʘʱʝ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʥʘʙʣʶʜʘʝʤʦʛʦ 

ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ 

ɹʦʣʝʝ 30%ʚʳʷʚʣʝʥʥʳʭ ʥʘ 

ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ 

ʠʤʝʶʪ ʧʣʦʱʘʜʠ, ʧʨʝʚʳʰʘʶʱʠʝ  

10 ʢʤ2 

 

20% ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ  

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʣʦʱʘʜʠ 

ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ ʧʨʝʚʦʩʭʦʜʷʪ 

20 ʢʤ2.   
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ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



РЕТРОСПЕКТИВНЫЙ 

СРАВНИТЕЛЬНЫЙ  

АНАЛИЗ  
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ɻʦʜ 

ʉʦʚʦʢʫʧʥʳʝ ʧʣʦʱʘʜʠ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ, 

ʚʳʷʚʣʝʥʥʳʝ ʟʘ ʛʦʜ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ.  

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 

ɿʘʤʝʪʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʚʦʢʫʧʥʦʡ ʧʣʦʱʘʜʠ 

ʟʘʛʨʷʟʥʝʥʠʡ ʚ 2016 ʛʛ. 



ОБОБЩЕННАЯ СХЕМА НЕФТЯНОГО ЗАГРЯЗНЕНИЯ МОРСКОЙ 

ПОВЕРХНОСТИ НАД РАЙОНОМ ЕСТЕСТВЕННЫХ ВЫХОДОВ 

УГЛЕВОДОРОДОВ СО ДНА В ЮГО-ВОСТОЧНОЙ ЧАСТИ ЧЕРНОГО 

МОРЯ 

 Ȩ ɔɘɊɋɑɢɓɡɛ ɗɑəɝɆɥɛ 
ɕɑɦɓɐɎ ɕɔɊ ɈɑɎɥɓɎɋɒ ɈɋɘɖɆ 
Ɏ ɘɋɝɋɓɎɏ 
ɖɆɗɕɖɔɗɘɖɆɓɥɤɘɗɥ ɓɆ 
ɖɆɗɗɘɔɥɓɎɥ Ɋɔ 45 ɐɒ ɔɘ 
ɘɔɝɐɎ ɈɡɛɔɊɆ ɓɆ ɒɔɖɗɐəɤ 
ɕɔɈɋɖɛɓɔɗɘɢ. 
 
ȵɑɔɟɆɊɢ ɆɐɈɆɘɔɖɎɎ, 
Ɏɒɋɤɟɋɏ Ɉɡɗɔɐəɤ 
Ɉɋɖɔɥɘɓɔɗɘɢ ɍɆɉɖɥɍɓɋɓɎɥ  
ɕɑɦɓɐɆɒɎ Ɉ ɖɋɍəɑɢɘɆɘɋ 
ɋɗɘɋɗɘɈɋɓɓɡɛ 
ɓɋɚɘɋɕɖɔɥɈɑɋɓɎɏ, 
ɗɔɗɘɆɈɑɥɋɘ ɔɐɔɑɔ 850 ɐɒ2 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 



ȺɔɖɒɆ ɋɗɘɋɗɘɈɋɓɓɡɛ ɓɋɚɘɋɕɖɔɥɈɑɋɓɎɏ ɓɆ ɒɔɖɗɐɔɏ ɕɔɈɋɖɛɓɔɗɘɎ Ɉ 
ɉɖəɍɎɓɗɐɔɒ ɗɋɐɘɔɖɋ Ɉɔɗɘɔɝɓɔɏ ɝɆɗɘɎ Ƚɦɖɓɔɉɔ ɒɔɖɥ ɗɛɔɌɆ ɗ ɚɔɖɒɔɏ 
ɓɋɚɘɋɕɖɔɥɥɈɑɋɓɎɏ ɈɇɑɎɍɎ ɐɆɑɎɚɔɖɓɎɏɗɐɔɉɔ ɕɔɇɋɖɋɌɢɥ Ɏ  
ɕɖɎɓɜɎɕɎɆɑɢɓɔ ɔɘɑɎɝɆɋɘɗɥ ɔɘ ɚɔɖɒɡ ɕɖɔɥɈɑɋɓɎɏ ɋɗɘɋɗɘɈɋɓɓɡɛ 
ɈɡɛɔɊɔɈ əɉɑɋɈɔɊɔɖɔɊɔɈ ɗ ɒɔɖɗɐɔɉɔ ɊɓɆ Ɉ ȲɋɐɗɎɐɆɓɗɐɔɒ ɍɆɑɎɈɋ Ɏ Ɉ 
ȰɆɗɕɎɏɗɐɔɒ ɒɔɖɋ.  

 
 

 ȲɔɌɓɔ ɕɖɋɊɕɔɑɔɌɎɘɢ, ɝɘɔ ɔɊɓɔɏ Ɏɍ ɕɖɎɝɎɓ ɔɘɑɎɝɎɏ ɒɔɌɋɘ 
ɗɑəɌɎɘɢ ɖɆɍɑɎɝɎɋ Ɉ ɒɋɛɆɓɎɍɒɆɛ, ɕɔɗɖɋɊɗɘɈɔɒ ɐɔɘɔɖɡɛ ɓɋɚɘɥɓɆɥ 
ɕɑɦɓɐɆ ɊɔɗɘɆɈɑɥɋɘɗɥ ɓɆ ɒɔɖɗɐəɤ ɕɔɈɋɖɛɓɔɗɘɢ, Ɇ ɘɆɐɌɋ ɋɦ ɚɎɍɎɐɔ-
ɛɎɒɎɝɋɗɐɎɒɎ ɗɈɔɏɗɘɈɆɒɎ. 

 

ɺʦʩʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ: çʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠè. 03.04 - 07.04.2017, ʛ. ʊʘʨʫʩʘ 
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