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ʉʇʀʉʆʂ ɸɺʊʆʈɯɺ 

 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ  

ɼʠʨʝʢʪʦʨ ʋʢʨʅʎɽʄ, 

ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ,  

ʩʪʘʨʰ. ʥʘʫʢ. ʩʧʽʚʨʦʙʽʪʥʠʢ  

 

 

_________________ 
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ʚʠʩʥʦʚʢʠ) 
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ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ï 

ʥʘʯʘʣʴʥʠʢ ʤʦʨʩʴʢʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʛʦ ʮʝʥʪʨʫ, 

ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ  

 

_________________ ɺ.ɺ. ʋʢʨʘʾʥʩʴʢʠʡ 

(ʨʝʬʝʨʘʪ, ʚʩʪʫʧ)  

ɺʯʝʥʠʡ ʩʝʢʨʝʪʘʨ,  

ʢʘʥʜ. ʭʽʤ. ʥʘʫʢ 

_________________ ɯ. ɻ. ʆʨʣʦʚʘ 

(ʚʠʩʥʦʚʢʠ, ʥʘʫʢʦʚʘ 

ʨʝʜʘʢʮʽʷ ʟʚʽʪʫ) 

   

ʅʘʫʢ. ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʽʜʜʽʣʫ 

ʘʥʘʣʽʟʫ ʤʦʨʩʴʢʠʭ 

ʝʢʦʩʠʩʪʝʤ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

_________________ ɸ. ʉ. ʊʽʪʷʧʢʠʥ 

(ʜʦʜʘʪʦʢ ɸ, 

ʪʝʭʥʽʯʥʘ ʨʝʜʘʢʮʽʷ 

ʟʚ̔ʪʫ)  
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ʈɽʌɽʈɸʊ 

 

ɿʚʽʪ ʧʨʦ ʅɼʈ: 67 ʩ., 2 ʨʠʩ., 130 ʜʞʝʨʝʣ, 1 ɼʦʜʘʪʦʢ. 

 

ɿɸɹʈʋɼʅʖʖʏɯ ɯ ʊʆʂʉʀʏʅɯ ʈɽʏʆɺʀʅʀ, ʄʆʈʉʔʂɽ 

ʉɽʈɽɼʆɺʀʑɽ, ʉɺɯʊʆɺʀʁ ʆʂɽɸʅ, ʏʆʈʅɽ ʄʆʈɽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʙʨʫʜʥʶʶʯʠ ʪʘ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ʚ ʤʦʨʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʤʦʨʽʚ ʚʢʣʶʯʘʶʯʠ ʏʦʨʥʝ ʤʦʨʝ. 

ʄʝʪʘ ʅɼʈ ï ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʽʥʛʨʝʜʽʻʥʪʽʚ ʾʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʫʤʦʚ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʚ ʤʦʨʩʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʩʪʫʧʝʥʶ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʦʭʦʨʦʥʠ ʤʦʨʩʴʢʦʛʦ ʜʦʚʢʽʣʣʷ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚ ʅɼʈ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ ʪʘ ʾʭ ʘʥʘʣʽʟʫ, ʥʘ ʧʽʜʩʪʘʚʽ 

ʰʠʨʦʢʦʛʦ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʦʛʣʷʜʽʚ ʚʤʽʩʪʫ ʽ 

ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʢʦʥʘʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʨʝʮʝʥʟʦʚʘʥʠʭ ʩʪʘʪʝʡ ʽ ʢʥʠʛ, ʘ ʪʘʢʦʞ ʜʦʧʦʚʽʜʝʡ, ʦʮʽʥʦʢ, ʧʨʦʧʦʟʠʮʽʡ 

ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʝʢʪʽʚ, ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʽʥʰʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ 

ʧʨʠʚʦʜʫ ʚʠʥʠʢʥʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʤʦʨʩʴʢʠʭ ʚʦʜʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʘ 

ʩʧʝʮʠʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʪʦʢʩʠʯʥʽʩʪʴ ʚ ʤʦʨʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ (ʙʽʦʮʠʜʠ ʚ 

ʩʫʜʥʦʚʠʭ ʬʘʨʙʘʭ ʱʦ ʥʝ ʦʙʨʦʩʪʘʶʪʴ, ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʤʦʨʩʴʢʦʶ ʘʢʚʘʢʫʣʴʪʫʨʦʶ, ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʜʘʤʧʽʥʛʫ ʚ ʤʦʨʝ). 

ʅʘʜʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ 

ʘʢʪʽʚ ʪʘ ʧʨʦʛʨʘʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʮʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʘʥʘʣʽʟ ʦʭʦʧʣʝʥʥʷ ʚ ʤʦʨʝ ʛʦʩʧʦʜʘʨʯʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ 

ʧʦʪʨʘʧʣʷʶʪʴ ʮʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʫ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ. 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ ʊɸ ʋʄʆɺʅʀʍ ʇʆɿʅɸʂ 

 

ɼɼʊ                     - ʜʽʭʣʦʨʜʽʬʝʥʽʣ ʪʨʠʭʣʦʨʝʪʘʥ 

ʄɸʈʇʆʃ                    -  ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʽʷ ʧʦ ʟʘʧʦʙʽʛʘʥʥʶ  

                                          ʟʘʙʨʫʜʥʝʥʥʷ ʩ ʩʫʜʝʥ 

ʄɸɻɸʊɽ                    - ʄʽʞʥʘʨʦʜʥʝ ʘʛʝʥʪʩʪʚʦ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ 

ARPEL                    - ʆʙʣʘʩʥʘ ʘʩʦʮʽʘʮʽʷ ʥʘʬʪʠ, ʛʘʟʫ ʽ ʙʽʦʧʘʣʠʚʥʠʭ  

                                         ʩʝʢʪʦʨʥʠʭ  ʢʦʤʧʘʥʽʡ  ʚ ʃʘʪʠʥʩʴʢʽʡ ɸʤʝʨʠʮʽ ʽ  

                                         ʂʘʨʠʙʩʴʢʦʤʫ ʙʘʩʝʡʥʽ   

California  

State Lands  

Commission                 - ɿʝʤʝʣʴʥʘ ʢʦʤʽʩʽʷ ʰʪʘʪʫ ʂʘʣʽʬʦʨʥʽʷ  

CIESM                  - Commission Internationale pour l'Exploration  

                                        Scientifique de la Méditerranée - ʉʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʘ  

                                        ʥʘʫʢʦʚʘ ʢʦʤʽʩʽʷ, ʤʽʞʫʨʷʜʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 

CuPT                   - ʤʽʜʴ ʧʽʨʽʬʽʦʥ 

DNT                   - ʜʠʥʽʪʨʦʪʦʣʫʦʣ 

EEZ                   - ʝʢʩʢʣʶʟʠʚʥʘ ʝʢʦʥʦʤʽʯʥʘ ʟʦʥʘ 

EMSA                    - European Maritime Safeti Agency - ɭʚʨʦʧʝʡʩʴʢʝ  

                                       ɸʛʝʥʪʩʪʚʦ ʤʦʨʩʴʢʦʾ ʙʝʟʧʝʢʠ 

EMBLAS                 - Environmental Monitoring in the Black Sea ï 

                                     ʄʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʏʦʨʥʦʤʫ ʦʨʽ                                            

EQS                  - Environmental Quality Standard - ʝʢʦʣʦʛʽʯʥʠʡ  ʩʪʘʥʜʘʨʪ 

                                       ̫ ʢʦʩʪʽ 

Fisheries and  

Oceans Canada           - ʈʠʙʘʣʴʩʪʚʦ ʪʘ ʦʢʝʘʥʠ ʂʘʥʘʜʘ 

HCBs                  - ʛʝʢʩʘʭʣʦʨʦʙʝʥʟʝʥʠ 

HELCOM                 - ʄʽʞʫʨʷʜʦʚʘ ʢʦʤʽʩʽʷ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʜʦʪʨʠʤʘʥʥʷ 

                                      ɻʝʣʴʩʽʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ... 

ISA                 - International Studies Association - ʤʽʞʥʘʨʦʜʥʘ  
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                                      ʘʩʦʮʽʘʮʽʷ ʜʦʩʣʽʜʞʝʥʴ 

MARPOL                - ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʽʷ ʧʦ ʟʘʧʦʙʽʛʘʥʥʶ ʟʘʙʨʫʜʥʝʥʥʷ ʩ  

                                      ʩʫʜʝʥ  (International Convention for the Prevention of  

                                      Pollution from  Ships, MARPOL...)  

Marine Institute for SWRBD (SOUTH WESTERN RIVER BASIN DISTRICT)  

                                  - ʄʦʨʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʨʘʡʦʥʫ ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʦʛʦ  

                                     ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ 

MSFD                       - Marine Strategy Framework Directive ï ʈʘʤʢʦʚʘ 

                                    ʜʠʨʝʢʪʠʚʘ ʤʦʨʩʴʢʦʾ ʩʪʨʘʪʝʛʽʾ 

OSPAR              - ʂʦʥʚʝʥʮʽʷ ʧʦ ʟʘʭʠʩʪʫ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

                                    ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʾ ɸʪʣʘʥʪʠʢʠ ʦʙôʻʜʥʫʻ ʢʦʥʚʝʥʮʽʶ ʚ 

                                    ʆʩʣʦ (1972 ʨ.) ʽ ʚ  ʇʘʨʠʞʽ (1972 ʨ.) ʆʉʇɸʈ 

PAHs               - ʧʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ  

PBDEs                      - ʧʦʣʽʙʨʦʤʽʥʦʚʘʥʽ ʜʽʬʝʥʽʣ ʝʬʽʨʠ 

PCBs               - ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʙʽʬʝʥʽʣʠ 

PCDDs              - ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʜʠʙʝʥʟʦʜʽʦʢʩʠʥʠ 

PCDFs                      - ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʜʠʙʝʥʟʦʣʠ 

PDMS                      - ʧʦʣʽʜʽʤʝʪʽʣʩʽʣʦʢʩʽʥ 

PLONOR              - Pose Little or No Risk ï ʧʦʟʫʡʪʝ ʤʘʣʝʥʴʢʦ ʘʙʦ ʥʝ  

                                    ʨʠʟʠʢʫʡʪʝ  

PS               - Priority substances - ʧʨʽʦʨʠʪʝʪʥʽ ʨʝʯʦʚʠʥʠ 

Research Council of  Norway     - ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʘʜʘ ʅʦʨʚʝʛʽʾ 

Science for Environment Policy - ʥʘʫʢʘ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

TBT               - Toxic anti-fouling paints ï ʪʦʢʩʠʯʥʘ ʧʨʦʪʠʦʙʨʦʩʪʘʶʯʘ  

                                    ʬʘʨʙʘ 

TNT                      - ʪʨʠʥʽʪʨʪʦʣʫʦʣ 

UNCLOS             - ʂʦʥʚʝʥʮʽʷ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ ʧʦ ʤʦʨʩʴʢʦʤʫ 

                                   ʧʨʘʚʫ 

WFD              - Water Framework Directive - ʚʦʜʥʘ ʨʘʤʢʦʚʘ ʜʠʨʝʢʪʠʚʘ  
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ɺʉʊʋʇ 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʜʞʝʨʝʣ ʪʦʢʩʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʤʦʨʩʴʢʦʛʦ ʜʦʚʢʽʣʣʷ ʽʥʬʦʨʤʘʮʽʷ ʙʫʣʘ ʟʽʙʨʘʥʘ ʰʣʷʭʦʤ ʰʠʨʦʢʦʛʦ ʦʛʣʷʜʫ 

ʽʩʥʫʶʯʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʨʝʮʝʥʟʦʚʘʥʠʭ ʩʪʘʪʝʡ ʽ ʢʥʠʛ, ʘ ʪʘʢʦʞ 

ʜʦʧʦʚʽʜʝʡ, ʦʮʽʥʦʢ ʽ ʧʨʦʧʦʟʠʮʽʡ ʟ RSCs ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʝʢʪʽʚ, ʢʦʥʬʝʨʝʥʮʽʡ 

ʪʘ ʽʥʰʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ ʧʨʠʚʦʜʫ ʚʠʥʠʢʥʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʚ ʤʦʨʩʴʢʠʭ ʚʦʜʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʧʝʮʠʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ 

ʪʦʢʩʠʯʥʽʩʪʴ ʚ ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ (ʙʽʦʮʠʜʠ ʚ ʩʫʜʥʦʚʠʭ ʧʨʦʪʠʦʙʨʘʟʠʚʥʠʭ ʬʘʨʙʘʭ, ʣʽʢʘʨʩʴʢʽ 

ʧʨʝʧʘʨʘʪʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʦʨʩʴʢʦʶ ʘʢʚʘʢʫʣʴʪʫʨʦʶ, ʦʩʥʦʚʥʽ 

ʩʢʣʘʜʦʚʽ ʜʘʤʧʽʥʛʫ ʚ ʤʦʨʝ). ɿʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʤʦʨʩʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʮʴʦʛʦ ʦʛʣʷʜʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʙʨʫʜʥʶʶʯʠ ʪʘ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ʚ ʤʦʨʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʤʦʨʽʚ ʚʢʣʶʯʘʶʯʠ ʏʦʨʥʝ ʤʦʨʝ. 

ʄʝʪʘ ʅɼʈ ï ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʽʥʛʨʝʜʽʻʥʪʽʚ ʾʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʫʤʦʚ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʚ ʤʦʨʩʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʩʪʫʧʝʥʶ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʦʭʦʨʦʥʠ ʤʦʨʩʴʢʦʛʦ ʜʦʚʢʽʣʣʷ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚ ʅɼʈ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ ʪʘ ʾʭ ʘʥʘʣʽʟʫ, ʥʘ ʧʽʜʩʪʘʚʽ 

ʰʠʨʦʢʦʛʦ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʦʛʣʷʜʽʚ ʚʤʽʩʪʫ ʽ 

ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽ ʚʠʢʦʥʘʥʦʛʦ ʾʭ ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʜʽʡʩʥʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʽʥʛʨʝʜʽʻʥʪʽʚ ʾʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʫʤʦʚ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʚ ʤʦʨʩʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʩʪʫʧʝʥʶ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʦʭʦʨʦʥʠ ʤʦʨʩʴʢʦʛʦ ʜʦʚʢʽʣʣʷ.  

ɿʽʙʨʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ 

ʨʝʯʦʚʠʥ ʫ ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʾʭ ʭʽʤʽʯʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʽ 
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ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ. ʎʝʡ ʩʧʠʩʦʢ ʪʘʢʦʞ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʪʘ ʧʨʦʛʨʘʤ 

ʤʦʥʽʪʦʨʠʥʛʫ RSC, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʮʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟ ʾʭ 

ʦʭʦʧʣʝʥʥʷ ʚ ʤʦʨʝ ʛʦʩʧʦʜʘʨʯʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʧʦʪʨʘʧʣʷʶʪʴ 

ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʫ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ. 
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1 ɿɸɹʈʋɼʅɽʅʅʗ ʄʆʈʉʔʂʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʊʆʂʉʀʏʅʀʄʀ ɯ 

ʂɸʅʎɽʈʆɻɽʅʅʀʄʀ ʈɽʏʆɺʀʅɸʄʀ 

 

ʄʦʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʫ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʨʽʟʢʦ ʟʨʦʩʣʠ ʟʘ ʦʩʪʘʥʥʽ 20 

ʨʦʢʽʚ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʠʚʩʷ ʨʠʟʠʢ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʢʣʠʢʘʥʠʡ ʩʫʜʥʦʧʣʘʚʩʪʚʦʤ 

[1]. ʍʦʯʘ ʝʢʦʣʦʛʽʯʥʽ ʥʦʨʤʠ ʻ ʩʪʨʦʛʠʤʠ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʤʢʘʭ ʂʦʥʚʝʥʮʽʾ 

ʄɸʈʇʆʃ (ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʽʷ ʧʨʦ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʩʫʜʝʥ), 

ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʧʨʦʜʦʚʞʫʶʪʴ ʧʦʪʨʘʧʣʷʪʠ ʚ ʤʦʨʝ, ʯʘʩʪʦ ʥʝʟʘʢʦʥʥʦ [2].  

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʉʧʽʣʴʥʠʭ ʏʦʨʥʦʤʦʨʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʝʞʘʭ 

ʧʨʦʝʢʪʫ EMBLAS [3], [4] ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʧʝʨʝʣʽʢʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʏʦʨʥʦʛʦ ʤʦʨʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚ ʝʣʝʤʝʥʪʘʭ ʤʦʨʩʴʢʦʾ 

ʝʢʦʩʠʩʪʝʤʽ (ʤʦʨʩʴʢʽʡ ʚʦʜʽ, ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʪʘ ʨʠʙʽ ʽ ʤʦʣʶʩʢʘʭ) ʙʽʣʴʰʝ 2100 

ʨʝʯʦʚʠʥ-ʟʘʙʨʫʜʥʠʢʽʚ. ɼʦ ʥʠʭ ʫʚʽʡʰʣʠ ʧʨʽʦʨʠʪʝʪʥʽ ʨʝʯʦʚʠʥʠ-ʟʘʙʨʫʜʥʠʣʠ, 

ʟʘʟʥʘʯʝʥʽ ʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ɭʉ, ʪʘ ʦʙʦʚôʷʟʢʦʚʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʩʽʤʘ ʢʨʘʾʥʘʤʠ 

ɭʚʨʦʧʠ, ʪʘ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʡʰʣʠ ʚ ʽʥʰʠʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʦʨʷʭ, ʪʘ ʧʦʯʘʣʠ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʾʭʥʽʡ ʰʢʦʜʽ ʜʣʷ ʤʦʨʩʴʢʦʛʦ 

ʜʦʚʢʽʣʣʷ, ʪʘʢʽ ʷʢ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʧʝʩʪʠʮʠʜʠ, ʙʽʦʮʠʜʠ, ʚʦʛʥʝʟʘʭʠʩʥʽ 

ʨʝʯʦʚʠʥʠ, ʧʨʦʤʠʩʣʦʚʽ ʭʽʤʽʢʘʪʠ, ʧʨʦʜʫʢʪʠ ʾʭ ʨʦʟʧʘʜʫ. ɹʽʣʴʰʽʩʪʴ ʟ ʮʠʭ ʨʝʯʦʚʠʥ 

ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʝʨʰʝ ʥʝ ʪʽʣʴʢʠ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʛʨʫʟʠʥʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʚʦʜʘʭ, ʘ ʽ ʟʘʛʘʣʦʤ ʚ ʫʩʴʦʤʫ ʏʦʨʥʦʤʫ ʤʦʨʽ. ɿ ʫʩʽʭ ʤʦʞʣʠʚʠʭ 

ʙʽʣʴʰʝ ʥʽʞ 2100 ʚʽʜʦʤʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʚʩʴʦʛʦ ʟʥʘʡʜʝʥʦ 145 

ʨʝʯʦʚʠʥ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʥʘʷʚʥʽʩʪʴ ʚ ʧʨʦʙʘʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʚ 

ʤʦʨʝ: ʭʣʦʨ- ʽ ʬʦʩʬʦʨ-ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʥʘʬʪʦʚʽ ʚʫʛʣʝʚʦʜʥʽ, ʚʘʞʢʽ ʤʝʪʘʣʠ, 

ʘʥʪʠʧʠʨʝʥʠ, ʨʝʯʦʚʠʥʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʽʥʰʠʭ. ɯ, ʷʢʱʦ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʦʤʽ 

ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʪʘʢʽ 

ʜʞʝʨʝʣʘ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʚʽʜʦʤʽ. 

ʊʘʢ, ʟʥʘʡʜʝʥʦ ʥʘʬʪʦʚʽ ʚʫʛʣʝʚʦʜʥʽ, ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʚʽʜ ʤʦʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʘ ʩʘʤʝ: ʧʦʣʽʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ. ɰʭʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʘʩʪʦ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʚʠʟʥʘʯʝʥʽ ʨʽʚʥʽ ʪʦʢʩʠʯʥʦʩʪʽ. ʅʘʡʙʽʣʴʰʫ ʢʦʥʮʝʥʪʨʘʮʽʶ 
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ʧʝʨʬʪʦʨʚʫʛʣʝʚʦʜʥʽʚ, ʷʢʘ ʤʦʞʝ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʘʭ, ʪʘ ʚ 

ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ - ʚ ʪʽʣʽ ʣʶʜʠʥʠ, ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʙʽʣʷ ʚʧʘʜʽʥʥʷ ɼʫʥʘʶ. 

ʎʷ ʨʝʯʦʚʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʚʦʜʦʚʽʜʰʪʦʚʭʫʶʯʘ, ʥʘʧʨʠʢʣʘʜ, ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʛʦ ʦʜʷʛʫ ʪʘ ʚʟʫʪʪʷ, ʧʘʧʝʨʦʚʠʭ ʩʪʘʢʘʥʯʠʢʘʭ ʪʘ 

ʢʦʨʦʙʢʘʭ ʚʽʜ ʧʽʮʠ. ɺʦʥʘ ʙʫʣʘ ʪʘʢʦʞ ʟʥʘʡʜʝʥʘ ʫ ʟʥʘʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʽʜ 

ʯʘʩ ʩʧʽʣʴʥʠʭ ʜʫʥʘʡʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʫ 2013 ʨ. ɺ ʨʠʙʽ ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ ʽʥʰʽ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ʫ ʰʢʽʜʣʠʚʠʭ ʜʣʷ ʦʨʛʘʥʽʟʤʽʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, 

ʘ ʩʘʤʝ: ʨʪʫʪʴ ʪʘ ʜʽʦʢʩʠʥʠ. ɺʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʫʞʝ ʪʦʢʩʠʯʥʠʭ ʧʝʩʪʠʮʠʜʽʚ 

(ʮʠʧʝʨʤʝʪʨʽʥ, ʛʝʧʪʘʭʣʦʨ ʪʘ ʛʝʧʪʘʭʣʦʨʝʧʦʢʩʽʜ) ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʙʣʠʟʫ 

ʫʟʙʝʨʝʞʞʷ ɻʨʫʟʽʾ.  

ʉʝʨʝʜ ʽʥʰʠʭ ʨʝʯʦʚʠʥ, ʧʨʠʩʫʪʥʽʩʪʴ ʷʢʠʭ ʻ ʟʘʛʨʦʟʣʠʚʦʶ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ 

ʏʦʨʥʦʛʦ ʤʦʨʷ, ʙʫʣʠ ʧʝʩʪʠʮʠʜʠ, ʪʘʢʽ ʷʢ ʽʤʽʜʘʢʣʦʧʨʽʜ (ʩʠʩʪʝʤʥʠʡ ʽʥʩʝʢʮʠʜ ï 

ʘʥʪʠʙʣʦʰʠʥʠʡ ʟʘʩʽʙ); ʜʽʥʦʪʝʨʙ ʪʘ ʤʝʪʦʧʘʭʣʦʨ (ʛʝʨʙʽʮʠʜʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʪʠ ʙʫʨôʷʥʫ ʫ ʟʝʨʥʦʚʠʭ ʪʘ ʢʫʢʫʨʫʟʽ); ʣʽʥʜʘʥ 

(ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʽʥʩʝʢʮʠʜ) ʪʘ ʬʽʧʨʦʥʽʣ (ʽʥʩʧʝʢʮʠʜ ʰʠʨʦʢʦʛʦ ʧʨʦʬʽʣʶ, 

ʦʩʦʙʣʠʚʦ ʪʦʢʩʠʯʥʠʡ ʜʣʷ ʨʠʙʠ ʪʘ ʙʜʞʽʣ). ʋ ʤʦʨʩʴʢʽʡ ʚʦʜʽ ʙʫʣʦ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʦ ʟʥʘʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘʢʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢ 

ʘʜʝʥʦʮʠʥ (ʧʨʦʪʠ ʘʨʠʪʤʽʾ) ʪʘ ʪʝʣʤʽʩʘʨʪʘʥ (ʧʨʦʪʠ ʛʽʧʝʨʪʦʥʽʾ). ʊʘʢʦʞ ʙʫʣʠ 

ʟʥʘʡʜʝʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʙʽʩʬʝʥʦʣ A 

(ʝʥʜʦʢʨʠʥʥʠʡ ʙʣʦʢʫʚʘʣʴʥʠʢ), ʧʨʠʩʫʪʥʽʡ ʫ ʙʽʣʴʰʦʩʪʽ ʪʦʚʘʨʽʚ ʰʠʨʦʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ: ʧʣʘʩʪʠʢʦʚʽ ʧʣʷʰʢʠ, ʩʧʦʨʪʠʚʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʜʽʙʫʪʠʣ ʬʪʘʣʘʪ, 

ʷʢʠʡ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʦʤôʷʢʰʫʚʘʯ ʽ, ʤʦʞʣʠʚʦ, ʪʘʢʦʞ ʙʣʦʢʫʻ 

ʝʥʜʦʢʨʠʥʥʫ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʦʞ ʤʦʥʦʙʫʪʽʣʝʥ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

ʩʪʘʙʽʣʽʟʘʪʦʨ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ - ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʧʦʣʽʤʝʨʫ. ʈʝʯʦʚʠʥʘ, ʷʢʘ 

ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʩʦʥʮʝʟʘʭʠʩʥʦʛʦ ʢʨʝʤʫ, ʙʫʣʘ ʟʥʘʡʜʝʥʘ ʧʦʙʣʠʟʫ ʫʟʙʝʨʝʞʞʷ 

ɻʨʫʟʽʾ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʷʢʽ ʻ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɿôʻʜʥʘʥʥʷ 

ʦʨʛʘʥʦʬʦʩʬʘʪʽʚ ï ʮʝ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʚʦʛʥʝʟʘʭʠʩʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʡʞʝ ʚ ʫʩʽʭ ʧʨʦʜʫʢʪʘʭ, ʷʢʠʤʠ ʤʠ ʢʦʨʠʩʪʫʻʤʦʩʷ ʢʦʞʝʥ ʜʝʥʴ, 

ʪʘʢʠʭ ʷʢ ʪʝʢʩʪʠʣʴ, ʤʝʙʣʽ, ʢʦʤʧôʶʪʝʨʠ, ʪʦʱʦ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘ ʢʦʞʥʽʡ 

ʩʪʘʥʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ. ɿʘ ʩʫʤʘʨʥʠʤ ʟʥʘʯʝʥʥʷʤ ʥʘʡʙʽʣʴʰʝ ʮʠʭ ʨʝʯʦʚʠʥ 
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ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʜʝʣʴʪʽ ɼʫʥʘʶ, ʧʨʦʪʝ ʥʘʡʙʽʣʴʰʽ ʦʜʥʦʨʘʟʦʚʽ ʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʨʘʡʦʥʽ ɼʥʽʩʪʨʘ ʪʘ ʫ ʚʦʜʘʭ ɻʨʫʟʽʾ. 

ɼʣʷ ʙʽʣʴʰ çʪʦʥʢʦʛʦè ʘʥʘʣʽʟʫ ʤʦʨʩʴʢʠʭ ʚʦʜ ʚ ʦʢʨʝʤʠʭ ʪʦʯʢʘʭ, ʟ ʤʝʪʦʶ 

çʫʣʦʚʣʝʥʥʷè ʚʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʧʽʜ ʯʘʩ ʨʫʭʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ 

ʩʫʜʥʘ) ʤʦʨʩʴʢʘ ʚʦʜʘ ʬʽʣʴʪʨʫʚʘʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ï 

çʧʘʩʠʚʥʦʛʦè ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʝʯʦʚʠʥʠ ʢʦʥʮʝʥʪʨʠʨʫʚʘʣʠʩʷ ʥʘ 

ʬʽʣʴʪʨʘʭ ʩʦʨʙʝʥʪʘʭ. ʉʦʨʙʝʥʪʠ ʟ çʭʽʤʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʶè ʧʨʦ 

ʙʘʛʘʪʦʢʽʣʦʤʝʪʨʦʚʽ ʜʽʣʷʥʢʠ ʏʦʨʥʦʛʦ ʤʦʨʷ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʫ ʩʧʝʮʽʘʣʴʥʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʜʝʢʽʣʴʢʘ ʪʠʞʥʽʚ ʧʘʩʠʚʥʽ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʠ ʙʫʣʠ 

ʨʦʟʤʽʱʝʥʽ ʫ ʆʜʝʩʴʢʽʡ ʟʘʪʦʮʽ ʪʘ ʙʽʣʷ ʦʩʪʨʦʚʘ ɿʤʽʾʥʠʡ, ʱʦʙ çʫʭʦʧʠʪʠè ʚʩʽ 

ʟʘʙʨʫʜʥʠʢʠ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʪʘʤ ʚʧʨʦʜʦʚʞ ʨʽʟʥʠʭ ʩʝʟʦʥʽʚ ʨʦʢʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʥʦʚʫ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ ʪʝʢʩʪʠʣʶ, ʚʟʫʪʪʷ, ʫʧʘʢʦʚʢʠ ʜʣʷ ʧʽʮʠ; ʬʘʨʤʘʮʝʚʪʠʯʥʽ 

ʧʨʝʧʘʨʘʪʠ, ʥʘʧʨʠʢʣʘʜ ʧʘʨʘʮʝʪʘʤʦʣ, ʘ ʪʘʢʦʞ ʟʘʩʽʙ ʚʽʜ ʢʦʤʘʭ. ɺ ʫʢʨʘʾʥʩʴʢʠʭ 

ʚʦʜʘʭ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʟʥʘʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʘʮʝʪʘʤʦʣʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʠʱʽ 

ʨʽʚʥʽ ʢʦʬʝʾʥʫ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʽʜʢʨʠʪʦʤʫ ʤʦʨʽ. ʊʘʢʦʞ ʜʝʷʢʽ ʧʝʩʪʠʮʠʜʠ, 

ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʛʝʨʙʽʮʠʜʽʚ, ʬʫʥʛʽʮʠʜʽʚ ʪʘ ʽʥʩʝʢʮʠʜʽʚ, ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʧʦ ʚʩʽʡ 

ʤʦʨʩʴʢʽʡ ʘʢʚʘʪʦʨʽʾ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʟʘʬʽʢʩʫʚʘʣʦ ʥʘʷʚʥʽʩʪʴ ʧʦʣʽʙʨʦʤʽʥʦʚʘʥʦʛʦ 

ʜʠʬʝʥʽʣʝʬʽʨʫ ʪʘ ʥʦʚʽʪʥʽ ʚʦʛʥʝʟʘʭʠʩʥʽ ʨʝʯʦʚʠʥʠ ʫ ʤʦʨʩʴʢʽʡ ʚʦʜʽ, ʷʢʽ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ, ʧʣʘʩʪʠʢʦʚʠʭ ʚʠʨʦʙʘʭ ʪʘ 

ʤʝʙʣʷʭ.  

ʈʝʯʦʚʠʥʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʯʝʡ, ʷʢʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʚ ʣʽʢʘʭ ʚʽʜ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ, ʚ ʢʨʝʤʽ ʜʣʷ ʚʟʫʪʪʷ, 

ʤʘʶʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʝʢʦʩʠʩʪʝʤʠ ʏʦʨʥʦʛʦ ʤʦʨʷ, ʥʘʚʽʪʴ ʫ ʡʦʛʦ 

ʛʣʠʙʦʢʦʚʦʜʥʽʡ ʯʘʩʪʠʥʽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟ ʨʦʟʚʠʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʚʢʣʘʜʘʪʠ ʢʦʰʪʠ ʚ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ, 

ʱʦʙ ʟʘʪʨʠʤʫʚʘʪʠ ʮʽ ʰʢʽʜʣʠʚʽ ʩʧʦʣʫʢʠ. ɯʥʘʢʰʝ, ʥʘʰʝ ʏʦʨʥʝ ʤʦʨʝ ʙʫʜʝ ʧʽʜ 

ʥʝʧʦʤʽʪʥʦʶ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʘʣʝ ʚʝʩʴ ʯʘʩ ʟʨʦʩʪʘʶʯʦʶ ʟʘʛʨʦʟʦʶ. ʂʦʞʥʘ 

ʧʨʦʙʘ ʚʦʜʠ ʟʘʟʚʠʯʘʡ ʤʦʞʝ ʤʽʩʪʠʪʠ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʝʯʦʚʠʥ. ʇʨʦ ʜʝʷʢʽ ʟ ʥʠʭ 
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ʩʴʦʛʦʜʥʽ ʤʠ ʱʝ ʥʽʯʦʛʦ ʥʝ ʟʥʘʻʤʦ, ʘʣʝ ʤʘʡʙʫʪʥʽ ʜʦʩʣʽʜʥʠʢʠ ʤʦʛʣʠ ʙ ʜʦʩʣʽʜʠʪʠ 

ʾʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʦʚʽ ʤʝʪʦʜʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʧʨʦʙʠ ʚʦʜʠ ʜʣʷ 

ʤʘʡʙʫʪʥʴʦʛʦ, ʚ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʚʦʥʠ ʟʘʤʦʨʦʞʫʶʪʴʩʷ ʽ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʚ ɹʘʥʢ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙ, ʟ ʪʠʤ, ʱʦʙ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚʯʝʥʽ ʤʦʛʣʠ ʙʨʘʪʠ ʟʨʘʟʢʠ ʟ 

ʙʘʥʢʫ ʽ ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʧʨʦ ʚʧʣʠʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʥʘ ʧʨʠʨʦʜʫ. ɸʣʝ ʪʝʧʝʨ ʨʦʟʨʦʙʣʝʥʠʡ ʥʦʚʠʡ, ʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʟʙʝʨʝʞʝʥʥʷ 

ʥʝʚʽʜʦʤʠʭ ʨʝʯʦʚʠʥ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ çʇʣʘʪʬʦʨʤʘ ʮʠʬʨʦʚʦʛʦ ʟʘʤʦʨʦʞʝʥʥʷ 

ʧʨʦʙè. ɼʣʷ ʮʴʦʛʦ ʧʨʦʙʠ ʚʦʜʠ, ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʪʢʘʥʠʥ ʨʠʙʠ ʽ ʤʦʣʶʩʢʽʚ 

ʘʥʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʨʽʜʠʥʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ - ʤʘʩ-

ʩʧʝʢʪʨʦʤʝʪʨʘ, ʧʨʠʢʣʘʜ ʩʧʝʢʪʨʦʛʨʘʤʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.1. ɹʫʣʠ ʦʪʨʠʤʘʥʽ 

ʩʧʝʢʪʨʦʛʨʘʤʠ ʚʩʽʭ ʟ 2000 - 3000 ʨʝʯʦʚʠʥ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ ʢʦʞʥʽʡ ʧʨʦʙʽ. 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ʉʧʝʢʪʨʦʛʨʘʤʘ ʘʥʘʣʽʟʫ ʧʨʦʙʠ ʚʦʜʠ ʏʦʨʥʦʛʦ ʤʦʨʷ 

ʭʨʦʤʘʪʦʛʨʘʬʦʤ ï ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨoʤ, ʜʝ ʢʦʞʝʥ ʧʽʢ ï ʮʝ ʦʢʨʝʤʘ ʨʝʯʦʚʠʥʘ. 

ʆʙʨʘʥʠʡ ʧʽʢ ï ʮʝ ʜʽʢʣʦʬʝʥʘʢ (ʮʠʬʨʦʚʠʡ çʚʽʜʙʠʪʦʢè ï ʚ ʮʝʥʪʨʽ ʨʠʩʫʥʢʘ) 

 

ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʪʦʢʩʠʯʥʦʩʪʽ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʩʠʛʥʘʣ ʷʢʦʛʦ ʟʘʧʠʩʘʥʠʡ ʟʘʚʜʷʢʠ ʦʪʨʠʤʘʥʦʤʫ 

ʪʦʯʥʦʤʫ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʫ, ʩʪʚʦʨʝʥʦ ɹʘʥʢ ʝʢʦʣʦʛʽʯʥʠʭ ʟʨʘʟʢʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʙ, ʟʽʙʨʘʥʠʭ ʚ ʭʦʜʽ ʩʧʽʣʴʥʠʭ ʯʦʨʥʦʤʦʨʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʪʘʢʫ ʮʠʬʨʦʚʫ çʙʽʙʣʽʦʪʝʢʫè ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ɺʦʥʘ 

ʥʘʟʠʚʘʻʪʴʩʷ çʏʦʨʥʦʤʦʨʩʴʢʘ ʙʘʟʘ ʜʘʥʠʭ ʥʝʚʽʜʦʤʠʭ ʨʝʯʦʚʠʥè, ʽ ʚʦʥʘ ʚʞʝ 
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ʥʘʣʽʯʫʻ ʙʽʣʴʰʝ 17 ʪʠʩʷʯ çʚʽʜʙʠʪʢʽʚè. ʎʝ ʧʝʨʰʘ ʜʦʩʪʫʧʥʘ ʜʣʷ ʚʩʴʦʛʦ ʉʚʽʪʫ 

ʙʘʟʘ ʜʘʥʠʭ, ʷʢʘ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʙʫʜʝ ʨʦʟʰʠʨʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʟ ʌʨʘʥʮʽʾ, 

ʅʦʨʚʝʛʽʾ ʪʘ ʅʽʤʝʯʯʠʥʽ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʤʝʨʝʞʽ NORMAN 

(www.normannetwork.net). 

ɼʣʷ ʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʥʝ ʽʩʥʫʻ ʨʝʻʩʪʨʫ ʚʩʽʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɹʝʟ ʪʘʢʦʛʦ ʨʝʻʩʪʨʫ ʻ ʥʝʤʦʞʣʠʚʠʤ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ, 

ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʜʦʙʨʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʅʘʮʽʦʥʘʣʴʥʠʭ ʄʦʨʩʴʢʠʭ ʩʪʨʘʪʝʛʽʡ 

ʯʦʨʥʦʤʦʨʩʴʢʠʭ ʢʨʘʾʥ. ɼʘʣʽ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ ʜʦʩʚʽʜ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʉʚʽʪʦʚʘ 

ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʨʽʚ ʪʘ ʦʢʝʘʥʽʚ. 

 

  

http://www.normannetwork.net/
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2 ɭɺʈʆʇɽʁʉʔʂɽ ɿɸʂʆʅʆɼɸɺʉʊɺʆ ʑʆɼʆ ʇʆʃɯʇʐɽʅʅʗ 

ʉʊɸʅʋ ʄʆʈʉʔʂʆɻʆ ɼʆɺʂɯʃʃʗ 

 

 

ɼʠʨʝʢʪʠʚʘ 2000/60/EC (WFD) ʧʝʨʝʜʙʘʯʘʻ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʪʘ ʟʤʝʥʰʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɭ ʜʚʽ ʩʢʣʘʜʦʚʽ ï ʚʽʜʙʽʨ 

ʽ ʨʝʛʫʣʷʮʽʷ ʨʝʯʦʚʠʥ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ (ʧʨʽʦʨʠʪʝʪʥʽ ʨʝʯʦʚʠʥʠ, PS) ʷʢ ʟʘʩʽʙ 

ʦʮʽʥʢʠ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʚʦʜʦʡʤ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʤʦʨʩʴʢʠʭ ʚʦʜ ʚ ʤʝʞʘʭ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʚʦʜ ʚ 12-ʤʠʣʴʥʽʡ ʟʦʥʽ, ʘ ʪʘʢʦʞ ʚʠʜʽʣʝʥʥʷ ʢʨʘʾʥʘʤʠ ʨʝʯʦʚʠʥ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʙʦ ʤʽʩʮʝʚʦʛʦ ʥʘʙʦʨʫ (ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʨʽʯʢʦʚʦʛʦ 

ʙʘʩʝʡʥʫ, RBSP), ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʯʘʩʪʠʥʫ ʷʢʽʩʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ çʜʦʙʨʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫè. ʋ 2001 ʨ. ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʧʝʨʰʠʡ ʩʧʠʩʦʢ 33 PS (ʈʽʰʝʥʥʷ 

ɭʉ 2455/2001), ʘ ʚ 2008 ʨ. ï ʩʪʘʥʜʘʨʪʠ ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(EQSs) ʜʣʷ ʮʠʭ ʨʝʯʦʚʠʥ ʽ ʚʽʩʽʤ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʞʝ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʥʘ ʨʽʚʥʽ ɭʉ, ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ɼʠʨʝʢʪʠʚʦʶ 2008/105/EC (ʘʙʦ 

ɼʠʨʝʢʪʠʚʘ EQS), ʷʢʘ ʙʫʣʘ ʟʤʽʥʝʥʘ ɼʠʨʝʢʪʠʚʦʶ 2013/39/EU. 

ʈʘʤʢʦʚʘ ɼʠʨʝʢʪʠʚʘ ʟ ʤʦʨʩʴʢʦʾ ʩʪʨʘʪʝʛʽʾ (MSFD, 2008/56/EC) ʧʦʢʣʠʢʘʥʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʛʨʘʣʴʥʫ ʤʦʨʩʴʢʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʨʦʟʛʣʷʜʘʻ ʷʢ ʧʨʠʙʝʨʝʞʥʝ, ʪʘʢ ʽ ʰʝʣʴʬʦʚʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʽʜʭʽʜ, ʚʟʷʪʠʡ ʜʣʷ 

ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʟʥʘʯʝʥʠʡ ʷʢ ɼʝʩʢʨʠʧʪʦʨ 8 MSFD "ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʨʽʚʥʷʭ, ʱʦ ʥʠʞʯʝ ʨʽʚʥʽʚ, ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʜʦ "ʚʧʣʠʚʫ 

ʟʘʙʨʫʜʥʝʥʥʷ", ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʣʝʞʥʠʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʽʩʥʫʶʯʠʤ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɭʉ ʱʦʜʦ PS ʽ EQS ʧʽʜ WFD. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʝ 

ʧʝʨʝʨʘʭʦʚʘʥʽ ʷʢ WFD PS ʘʙʦ RBSP, ʘʣʝ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʨʠʟʠʢ ʜʣʷ ʩʪʘʥʫ 

ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʯʘʩʪʠʥʦʶ ʧʦʣʦʞʝʥʴ MSFD (ʈʽʰʝʥʥʷ ʂʦʤʽʩʽʾ 

2010/477/EU). 

ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ, ʱʦ ʛʘʨʤʦʥʽʟʘʮʽʷ ʚ MSFD ɼʝʩʢʨʠʧʪʦʨ 8 ʙʫʜʝ 

ʟʜʽʡʩʥʝʥʘ ʰʣʷʭʦʤ ʢʦʤʧʽʣʷʮʽʾ ʩʧʠʩʢʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ 

ʨʠʟʠʢ ʩʪʘʥʫ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [5]. ʎʝʡ ʧʨʦʮʝʩ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʧʦʣʦʞʝʥʥʷ WFD ʜʣʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʪʘ/ʘʙʦ ʧʨʠʙʝʨʝʞʥʠʭ ʚʦʜ, ʘ 
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ʪʘʢʦʞ ʜʽʷʣʴʥʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʦʨʩʴʢʠʭ ʢʦʥʚʝʥʮʽʡ (ʈʄʂ), ʷʢʽ ʦʭʦʧʣʶʶʪʴ 

ʤʦʨʩʴʢʽ ʨʝʛʽʦʥʠ ɭʉ ʘʙʦ ʩʫʙʨʝʛʽʦʥʠ: ʆʉʇɸʈ (ʂʦʥʚʝʥʮʽʷ ʧʨʦ ʦʭʦʨʦʥʫ 

ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ɸʪʣʘʥʪʠʮʽ), HELCOM (ʂʦʥʚʝʥʮʽʷ 

ʧʨʦ ʦʭʦʨʦʥʫ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ ʤʦʨʽ), ɹʘʨʩʝʣʦʥʩʴʢʘ 

ʂʦʥʚʝʥʮʽʷ (ʂʦʥʚʝʥʮʽʷ ʧʨʦ ʦʭʦʨʦʥʫ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʠʙʝʨʝʞʥʦʛʦ 

ʨʝʛʽʦʥʫ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ), ʽ ɹʫʭʘʨʝʩʪʩʴʢʘ ʢʦʥʚʝʥʮʽʷ (ʂʦʥʚʝʥʮʽʷ ʧʨʦ 

ʦʭʦʨʦʥʫ ʏʦʨʥʦʛʦ ʤʦʨʷ). 
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3 ʇʆʊɽʅʎɯʁʅɯ ɼɾɽʈɽʃɸ ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ ɿɸɹʈʋɼʅɽʅʅʗ 

ʄʆʈʉʔʂʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

 

ɺ [6] ʨʦʟʛʣʷʥʫʪʦ ʜʦʩʪʫʧʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʻ ʚ ʜʘʥʠʡ ʯʘʩ, ʘʙʦ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʚ ʤʦʨʩʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʨʝ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʦʛʣʷʜʦʤ ʧʦʣʽʪʠʢʠ ʽ 

ʧʨʘʚʠʣ ʧʦ ʾʭ ʫʧʨʘʚʣʽʥʥʶ ʪʘ ʢʦʥʪʨʦʣʶ ʚ ɭʉ. ʆʜʥʘʢ ʚʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʜʣʷ ʨʝʯʦʚʠʥ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʾʭ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ/ʘʙʦ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʦʮʽʥʢʫ 

ʨʠʟʠʢʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʩʧʠʩʦʢ ʚ ʜʦʜʘʪʢʫ ɸ ʪʘʙʣ. ɸ1 ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʥʘʣʘʰʪʫʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʋʢʨʘʾʥʽ, 

ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʮʽʣʴʦʚʽ ʩʭʝʤʠ ʩʢʨʠʥʽʥʛʫ, ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʜʦʧʦʤʦʛʪʠ ʫ 

ʚʠʙʦʨʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʦʮʽʥʢʠ ɼʝʩʢʨʠʧʪʦʨʘ 8 MSFD. 

 

 

3.1 ɸʚʘʨʽʡʥʽ ʨʦʟʣʠʚʠ  

 

 

ʈʦʟʣʠʚʠ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʉʫʜʥʦʧʣʘʚʩʪʚʦ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʝʣʝʤʝʥʪʦʤ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʚʥʦʩʠʪʴ ʚ ʤʦʨʝ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʽ ʰʢʽʜʣʠʚʠʤʠ (HNS). ʊʘʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ 

ʨʝʯʦʚʠʥʘ, ʢʨʽʤ ʥʘʬʪʠ, ʷʢʘ, ʷʢʱʦ ʧʦʧʘʜʘʻ ʚ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ, ʰʚʠʜʰʝ ʟʘ 

ʚʩʝ, ʩʪʚʦʨʶʻ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʤʦʞʝ ʟʘʧʦʜʽʷʪʠ ʰʢʦʜʫ 

ʤʦʨʩʴʢʠʤ ʦʨʛʘʥʽʟʤʘʤ, ʧʦʰʢʦʜʞʫʻ ʽʩʥʫʶʯʠ ʟʚôʷʟʢʠ ʪʘ/ʘʙʦ ʚʧʣʠʚʘʪʠ ʥʘ ʽʥʰʽ 

ʰʣʷʭʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʩʴʢʠʭ ʨʝʩʫʨʩʽʚ (ɯʄʆ, 2000, [7]).  

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʙʣʠʟʴʢʦ 2000 ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ, ʧʦʩʪʽʡʥʦ ʮʠʨʢʫʣʶʶʪʴ ʫ ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚ ʨʦʟʯʠʥʝʥʦʤʫ ʯʠ ʚ ʽʥʰʦʤʫ (ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ) ʚʠʛʣʷʜʽ. ɿʘ ʦʮʽʥʢʘʤʠ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʤʦʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʢʽʣʴʢʽʩʪʴ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 2015 ʨ. 
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ʜʦʩʷʛʘʣʘ 15 000 000 ʪʦʥ [8]. ɿʘ ʜʘʥʠʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʤʦʨʩʴʢʦʾ 

ʙʝʟʧʝʢʠ (EMSA), ʘʚʘʨʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʩʢʠʜʠ HNS, ʨʝʛʫʣʷʨʥʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʚʦʜʘʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʦʨʽʚ (EMSA, 2007, 2008, 2009, 2010, 

[9]). ɽʢʦʣʦʛʽʯʥʽ ʥʝʙʝʟʧʝʢʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤʠ ʨʦʟʣʠʚʘʤʠ, ʤʝʥʰ ʚʠʟʥʘʥʽ ʽ 

ʟʨʦʟʫʤʽʣʽ, ʥʽʞ ʪʽ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʬʪʦʶ [10]. ʃʦʛʽʯʥʠʤ ̒ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʧʝʨʝʚʦʟʷʪʴʩʷ, ʰʚʠʜʰʝ 

ʟʘ ʚʩʝ, ʡ ʙʫʜʫʪʴ ʬʽʛʫʨʫʚʘʪʠ ʚ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʊʘʢ ʱʦ ʦʥʦʚʣʝʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʰʣʷʭʠ ʾʭ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʙʫʜʝ ʧʝʨʰʠʤ 

ʢʨʦʢʦʤ, ʷʢʠʡ ʙʫʜʝ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʪʘ 

ʥʘʩʣʽʜʢʽʚ ʤʦʞʣʠʚʠʭ ʽʥʮʠʜʝʥʪʽʚ  [11]. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʩʢʣʘʩʪʠ ʧʦʚʥʠʡ ʩʧʠʩʦʢ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʻ ʥʝʤʦʞʣʠʚʠʤ 

ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ HNS. ʂʨʽʤ ʪʦʛʦ, ʜʘʥʽ ʧʨʦ ʦʙʩʷʛʠ 

ʭʽʤʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ɭʉ ʦʙʤʝʞʝʥʽ ʽ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ, ʘ ʪʦʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʝʨʝʚʦʟʷʪʴʩʷ ʽ ʧʨʦʣʠʪʘ, ʯʘʩʪʦ ʥʝ 

ʜʦʩʪʫʧʥʘ [12, 13]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʻ ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʟʽʙʨʘʣʠ ʜʫʞʝ 

ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɺ ʧʫʙʣʽʢʘʮʽʾ [14] ʟʽʙʨʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʽ ʚʧʣʠʚ HNS, 

ʧʨʦʣʠʪʦʾ ʫ ʤʦʨʝ ʧʦ ʚʩʽʡ ɿʝʤʣʽ; ʪʘʢʦʞ ʩʪʚʦʨʝʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʷʢʘ ʜʦʩʪʫʧʥʘ 

ʰʠʨʦʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʫ.  

ʋ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʧʨʦʝʢʪʽ HASREP (ʚʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ ʥʘ ʰʢʽʜʣʠʚʽ 

ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʨʦʣʠʪʽ ʫ ʤʦʨʝ) ʚʠʟʥʘʯʝʥʦ 100 ʪʦʥ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʧʝʨʝʚʦʟʷʪʴʩʷ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʦʜʘʭ ʽ ʚʠʷʚʣʝʥʦ, ʱʦ 15 HNSs, ʩʝʨʝʜ ʷʢʠʭ ʻ 

ʧʘʣʴʤʦʚʝ ʪʘ ʽʥʰʽ ʨʦʩʣʠʥʥʽ ʤʘʩʣʘ, ʤʝʪʘʥʦʣ, ʙʝʥʟʦʣ ʽ ʡʦʛʦ ʩʫʤʽʰʽ, ʛʽʜʨʦʢʩʠʜ 

ʥʘʪʨʽʶ, ʢʩʠʣʦʣ, ʩʪʠʨʦʣ, ʤʝʣʷʩʘ, ʘʤʽʘʢ, ʝʪʘʥʦʣ, ʬʝʥʦʣ, ʬʦʩʬʦʨʥʘ ʢʠʩʣʦʪʘ, 

ʢʠʩʣʦʪʘ ʩʽʨʯʘʥʘ, ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ ʽ ʪʚʘʨʠʥʥʠʡ ʞʠʨ (HASREP, 2005, [15]).  

ʎʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʙʫʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʪʘʢʽ ʞ, ʷʢ ʽ ʪʽ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ / ʦʙʨʦʙʣʷʶʪʴʩʷ ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ ʤʦʨʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

Chembaltic ʧʨʦʝʢʪʫ (ʨʠʟʠʢʠ ʤʦʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ɹʘʣʪʽʡʩʴʢʦʤʫ ʤʦʨʽ) [12]. ɿʘ ʜʘʥʠʤʠ EMSA ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ ʫ 

ʧʝʨʽʦʜ ʟ 1978 ʧʦ 2013 ʨʨ. ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʦʜʘʭ ʙʫʣʠ: ʩʪʠʨʦʣ, ʩʽʨʯʘʥʘ ʢʠʩʣʦʪʘ, 
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ʙʝʥʟʦʣ ʽ ʬʦʩʬʦʨʥʘ ʢʠʩʣʦʪʠ. ɯʥʰʽ ʩʢʠʥʫʪʽ ʨʝʯʦʚʠʥʠ ʚʢʣʶʯʘʶʪʴ: ʤʝʪʠʣ-ʢʝʪʦʥ, 

ʧʨʦʧʘʥ, ʬʝʥʦʣʠ, ʽʟʦʧʨʦʧʽʣʦʚʠʡ ʩʧʠʨʪ, ʘʢʨʠʣʦʥʽʪʨʠʣ, ʘʮʝʪʦʥ, ʩʧʦʣʫʢʠ ʢʘʣʽʶ, 

ʮʠʥʢʫ, ʢʘʣʴʮʽʶ, ʙʘʨʽʶ, ʩʚʠʥʮʶ ʪʘ ʥʘʪʨʽʶ (EMSA, 2013a, [13]). 

ɹʘʛʘʪʦ ʟ ʮʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʻ ʧʦʪʝʥʮʽʡʥʦ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ, 

ʭʦʯʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʥʝ ʽʩʥʫʻ [16, 17]. ɭ 

ʧʨʘʢʪʠʯʥʦ ʥʝʟʜʽʡʩʥʝʥʠʤ ʧʦʚʥʝ ʝʢʦʪʦʢʩʠʢʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʜʣʷ ʚʩʽʭ ʮʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢ ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʧʨʽʦʨʠʪʝʪʽ HNS. ʎʝ ʚʠʟʠʚʘʻ ʚʠʩʦʢʠʡ 

ʨʠʟʠʢ ʜʣʷ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʤʝʥʰʫʻ ʤʦʞʣʠʚʽʩʪʴ ʛʦʪʦʚʥʦʩʪʽ ʽ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ [11, 18]. 

ʉʧʠʩʦʢ ʟ 23 ʧʨʽʦʨʠʪʝʪʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʚ 

ʘʪʣʘʥʪʠʯʥʦʤʫ ʨʝʛʽʦʥʽ ɭʉ ʥʘ ʧʣʘʪʬʦʨʤʽ ARCOPOL (ɸʪʣʘʥʪʠʯʥʠʡ ʨʝʛʽʦʥ - 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʙʝʨʝʞʥʠʭ ʨʘʡʦʥʽʚ), ʥʘ ʦʩʥʦʚʽ ʦʙʩʷʛʽʚ 

ʧʝʨʝʚʝʟʝʥʠʭ HNS, ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʽʥʮʠʜʝʥʪʠ ʟ HNS, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʪʦʢʩʠʯʥʦʩʪʽ HNS ʜʣʷ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ [10]. ʇʦʜʽʙʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʧʨʦʝʢʪʽ RAMOCS (ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ 

ʨʠʟʠʢʽʚ ʜʣʷ ʥʘʬʪʦʚʠʭ ʽ ʭʽʤʽʯʥʠʭ ʨʦʟʣʠʚʽʚ ʚ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʤʦʨʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ), ʱʦ ʜʦʟʚʦʣʠʣʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 20 ʪʦʥ HNS ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʦʜʘʭ 

[19]. 

 

 

3.2 ʅʘʬʪʦʚʽ ʨʦʟʣʠʚʠ 

 

 

ʄʦʨʩʴʢʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʢʣʠʢʘʥʝ ʘʚʘʨʽʡʥʠʤʠ ʨʦʟʣʠʚʘʤʠ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʻ ʚʽʜʦʤʦʶ ʛʣʦʙʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. ʅʘ ʥʘʬʪʦʚʽ ʪʘʥʢʝʨʘ 

ʧʨʠʧʘʜʘʻ 10 ï 15% ʚʩʽʻʾ ʥʘʬʪʠ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʫ ʉʚʽʪʦʚʠʡ ʦʢʝʘʥ ʱʦʨʦʢʫ. ʍʦʯʘ 

ʻ ʜʦʢʘʟʠ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʦʨʩʴʢʠʭ ʽʥʮʠʜʝʥʪʽʚ, ʦʩʥʦʚʥʽ ʘʚʘʨʽʡʥʽ ʪʘʥʢʝʨʥʽ 

ʨʦʟʣʠʚʠ ʥʘʬʪʠ ʚʩʝ ʱʝ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʦʜʘʭ (EEA, 2008, [20]). 

ʉʪʫʧʽʥʴ ʟʙʠʪʢʫ, ʟʘʧʦʜʽʷʥʦʛʦ ʨʦʟʣʠʚʘʤʠ ʥʘʬʪʠ, ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʣʠʪʦʾ ʨʝʯʦʚʠʥʠ, ʾʾ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʯʫʪʣʠʚʦʩʪʽ ʤʦʨʩʴʢʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʚ ʤʦʤʝʥʪ ʘʚʘʨʽʾ. ʉʠʨʘ ʥʘʬʪʘ ʥʝ ʻ ʻʜʠʥʦʶ 

ʨʝʯʦʚʠʥʦʶ, ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʠʩʷʯ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʽ ʾʾ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ ʟʤʽʥʶʻʪʴʩʷ ʜʠʥʘʤʽʯʥʦ ʧʽʩʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ ʪʠʩʷʯʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʠʨʦʾ ʥʘʬʪʠ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ [21]. 

ʇʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ (PAHs) ʯʘʩʪʦ ʩʪʘʥʦʚʣʷʪʴ ʜʦ 10% 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʩʠʨʦʾ ʥʘʬʪʠ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʪʨʘʩʝʨʽʚ 

ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʈʦʟʣʠʚʠ ʥʘʬʪʠ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ ʛʝʢʩʘʥ, ʛʝʧʪʘʥ, ʦʢʪʘʥ, ʽʟʦʤʝʨʠ ʙʝʥʟʦʣʫ, ʪʦʣʫʦʣʫ, 

ʤʝʪʠʣʙʝʥʟʦʣʫ, ʢʩʠʣʦʣʫ (BTEX) ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ [22]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ 

ʥʘʬʪʠ, ʪʘʢʠʭ ʷʢ ʩʧʦʣʫʢʠ ʘʟʦʪʫ, ʩʽʨʢʠ ʽ ʢʠʩʥʶ, ʝʬʽʨʠ, ʢʝʪʦʥʠ, ʬʝʥʦʣʠ ʽ ʤʝʪʘʣʠ, 

ʪʘʢʽ ʷʢ ʟʘʣʽʟʦ, ʥʽʢʝʣʴ, ʤʽʜʴ, ʭʨʦʤ ʽ ʚʘʥʘʜʽʡ [23]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʫ ʢʽʣʴʢʽʩʪʴ, ʚʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʤʦʨʩʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ  [24]. 

ʇʽʩʣʷ ʨʦʟʣʠʚʫ ʥʘʬʪʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʦʨʩʴʢʽ 

ʝʢʦʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ. ʍʦʯʘ ʦʩʥʦʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʦʟʣʠʚʠ, ʟʘʟʚʠʯʘʡ, ʻ ʟʙʽʨ ʥʘʬʪʠ ʟ ʤʦʨʩʴʢʦʾ 

ʧʦʚʝʨʭʥʽ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʭʽʤʽʯʥʽ 

ʜʠʩʧʝʨʛʘʪʦʨʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʥʘʬʪʠ ʟ ʤʦʨʩʴʢʦʾ ʧʦʚʝʨʭʥʽ ʫ ʪʦʚʱʫ ʚʦʜʠ ʫ 

ʚʠʛʣʷʜʽ ʜʫʞʝ ʜʨʽʙʥʠʭ ʢʨʘʧʝʣʴʦʢ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʝʜʝʥʥʷʤ ʚ ʜʫʞʝ ʚʝʣʠʢʦʤʫ 

ʦʙʩʷʛʫ ʚʦʜʠ, ʱʦ ʧʦʣʝʛʰʫʻ ʧʨʠʨʦʜʥʠʡ ʧʨʦʮʝʩ ʙʽʦʣʦʛʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ [25]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʜʠʩʧʝʨʛʘʪʦʨʽʚ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʦʜʘʚʘʥʥʷ ʱʝ 

ʦʜʥʦʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ ʫ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʣʽʧʰʝʥʥʷ 

ʩʠʪʫʘʮʽʾ, ʪʦʢʩʠʯʥʽʩʪʴ ʜʠʩʧʝʨʛʘʪʦʨʽʚ ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʜʣʷ ʤʦʨʩʴʢʦʾ ʙʽʦʪʠ ʻ 

ʥʝʙʝʟʧʝʯʥʦʶ [26]. 

ʋ ʨʘʤʢʘʭ ɭʉ ʨʽʰʝʥʥʷ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʩʧʝʨʛʘʪʦʨʽʚ, ʷʢ ʩʪʨʘʪʝʛʽʾ 

ʨʝʘʛʫʚʘʥʥʷ ʨʦʟʣʠʚʽʚ ʥʘʬʪʠ, ʧʦʚʥʽʩʪʶ ʣʝʞʠʪʴ ʥʘ ʧʦʩʪʨʘʞʜʘʣʠʭ ʧʨʠʙʝʨʝʞʥʠʭ 

ʢʨʘʾʥ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʧʝʨʛʘʪʦʨʽʚ ʜʣʷ 

ʥʘʬʪʦʚʠʭ ʨʦʟʣʠʚʽʚ ʟ ʧʝʚʥʠʤʠ ʟʘʩʪʝʨʝʞʝʥʥʷʤʠ. ɿ 2005 ʨʦʢʫ EMSA ʨʝʛʫʣʷʨʥʦ 
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ʧʫʙʣʽʢʫʻ "ɯʥʚʝʥʪʘʨʠʟʘʮʽʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʠʩʧʝʨʛʘʪʦʨʽʚ ʨʦʟʣʠʚʫ ʥʘʬʪʠ ʚ ʜʝʨʞʘʚʘʭ-ʯʣʝʥʘʭ ɭʉ", ʷʢʠʡ ʨʝʛʫʣʷʨʥʦ 

ʦʥʦʚʣʶʻʪʴʩʷ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʦʩʪʘʥʥʽʡ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ, ʦʧʫʙʣʽʢʦʚʘʥʦʾ (EMSA, 

2014, [27]), ʻ ʧʨʠʙʣʠʟʥʦ 75 ʤʘʨʦʢ ʜʠʩʧʝʨʛʘʪʦʨʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʨʘʾʥʘʭ ɭʉ/ɭɸɺʊ (ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ).  

 

 

3.3 ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʩʢʠʜʠ 

 

 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʩʢʠʜʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʟ ʩʫʜʝʥ, ʱʦ ʥʝ 

ʦʙʤʝʞʫʶʪʴʩʷ ʘʚʘʨʽʷʤʠ, ʽ ʾʭ ʤʦʞʣʠʚʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʝʬʝʢʪʠʚʥʦ ʫʥʠʢʥʫʪʠ 

ʚʠʢʦʥʫʶʯʽ ʧʨʦʮʝʜʫʨʠ, ʧʝʨʝʜʙʘʯʝʥʽ ʽʩʥʫʶʯʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʘʢʪʘʤʠ 

ʢʦʥʪʨʦʣʶ, ʤʦʥʽʪʦʨʠʥʛʦʤ ʽ ʥʘʛʣʷʜʦʤ ʟʘ ʤʦʨʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ [28]. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʘ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʩʫʜʝʥ ʚʢʣʶʯʘʻ ʚʦʜʠ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ 

ʙʘʣʘʩʪʥʽ ʚʦʜʠ. ʍʦʯʘ ʝʢʦʣʦʛʽʯʥʽ ʥʦʨʤʠ ʜʣʷ ʮʠʭ ʦʧʝʨʘʮʽʡ ʻ ʜʦʩʠʪʴ ʩʪʨʦʛʠʤʠ, 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʩʢʠʜʠ ʻ ʚʩʝ ʱʝ ʯʘʩʪʠʤʠ [9], [29], [30]. 

ʍʨʦʥʽʯʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʦʟʣʠʚʽʚ ʚʘʞʯʝ 

ʦʮʽʥʠʪʠ, ʥʽʞ ʪʘʢʽ, ʱʦ ʚʠʢʣʠʢʘʥʽ ʚʝʣʠʢʠʤʠ ʢʘʪʘʩʪʨʦʬʽʯʥʠʤʠ ʨʦʟʣʠʚʘʤʠ. 

ʉʢʠʜʠ ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʥʘʬʪʦʶ, ʘ ʡ ʚʢʣʶʯʘʶʪʴ ʽʥʰʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, 

ʪʘʢʽ ʷʢ ʤʠʶʯʽ ʟʘʩʦʙʠ ʪʘ ʦʯʠʩʥʠʢʠ, ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʟ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʦʛʥʝʛʘʩʥʠʢʽʚ. ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʻ ʚʘʞʣʠʚʠʤ ʟʘʭʦʜʦʤ ʜʣʷ ʦʮʽʥʢʠ ʾʭ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ʆʜʥʘʢ, ʽʥʬʦʨʤʘʮʽʷ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʘ [31], [32]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʧʨʦʚʝʜʝʥʝ ʚ 1988 ʨ. ʫ ʇʽʚʥʽʯʥʦʤʫ ʤʦʨʽ, ʧʦʢʘʟʘʣʦ, ʱʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʝʚʥʠʭ ʮʽʣʴʦʚʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʨʘʭʫʥʦʢ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʩʢʠʜʽʚ ʚʽʜ ʭʽʤʽʯʥʠʭ ʪʘʥʢʝʨʽʚ ʙʫʣʘ ʚʢʨʘʡ ʥʠʟʴʢʦʶ ʽ ʥʠʞʯʦʶ, ʥʽʞ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ɼʦʜʘʪʢʫ II MARPOL [33]. 

ɸʛʝʥʪʩʪʚʦ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʉʐɸ (ʉʐɸ EPA) 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʦ ʨʽʟʥʽ ʪʠʧʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʢʠʜʽʚ ʟ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʩʫʜʝʥ ʽ 
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ʥʘʜʘʣʦ ʩʧʠʩʦʢ ʚʠʷʚʣʝʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʪʝʥʮʽʡʥʦ 

ʩʪʘʥʦʚʠʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʘʙʦ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʤʽʜʴ ʽ ʤʠʰ'ʷʢ ʧʨʝʜʩʪʘʚʣʷʻ ʥʘʡʙʽʣʴʰʫ ʝʢʦʣʦʛʽʯʥʫ 

ʟʘʛʨʦʟʫ, ʧʦʚôʷʟʘʥʫ ʽʟ ʩʢʠʜʘʤʠ ʟ ʩʫʜʝʥ. ɯʥʰʽ ʟʘʙʨʫʜʥʶʚʘʯʽ ʚʢʣʶʯʘʣʠ ʤʝʪʘʣʠ, 

ʪʘʢʽ ʷʢ ʘʣʶʤʽʥʽʡ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʢʘʜʤʽʡ, ʩʚʠʥʝʮʴ ʽ ʮʠʥʢ, ʥʘʧʽʚ-ʣʝʪʶʯʽ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ (SVOCs), ʪʘʢʽ ʷʢ ʙʝʥʟʦʣ [34]. 

 

 

3.4 ɺʧʣʠʚ ʚʽʜ ʘʥʪʠʦʙʨʦʩʪʘʶʯʠʭ ʬʘʨʙ 

 

 

ʅʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʥʘ ʢʦʨʧʫʩʽ ʩʫʜʝʥ ʤʦʞʝ ʟʤʝʥʰʠʪʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʩʫʜʝʥ ʽ ʟʙʽʣʴʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ. ɹʽʦʮʠʜʠ 

ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʥʪʠʦʙʨʦʩʪʘʻʤʥʠʭ ʬʘʨʙʘʭ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʨʦʩʪʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʦʙʨʦʩʪʘʥʥʷ ʦʨʛʘʥʽʟʤʘʤʠ. ʆʜʥʘʢ, ʙʽʦʮʠʜ ʤʦʞʝ ʙʫʪʠ 

ʰʢʽʜʣʠʚʠʤ ʜʣʷ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʟ ʥʘʡʙʽʣʴʰ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʘʥʪʠʦʙʨʦʩʪʘʶʯʠʭ ʬʘʨʙʘʭ 

ʙʫʚ ʪʨʠʙʫʪʽʣʝʥ (TBT), ʷʢʠʡ ʤʘʻ ʚʧʣʠʚ ʥʘ ʝʥʜʦʢʨʠʥʥʫ ʩʠʩʪʝʤʫ, ʦʩʦʙʣʠʚʦ 

ʤʦʣʶʩʢʽʚ [35]. ɻʣʦʙʘʣʴʥʘ ʟʘʙʦʨʦʥʘ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʊBʊ-ʬʘʨʙ ʙʫʣʘ 

ʨʘʪʠʬʽʢʦʚʘʥʘ ʫ 2008 ʨ., ʭʦʯʘ ʥʘʩʣʽʜʢʠ TBT ʚʩʝ ʱʝ ʚʠʢʣʠʢʘʶʪʴ ʟʘʥʝʧʦʢʦʻʥʥʷ 

ʚ ʜʝʷʢʠʭ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʨʠʙʝʨʝʞʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ [36]. 

ɹʽʦʮʠʜʠ, ʪʘʢʽ ʷʢ ʩʦʣʽ ʤʽʜʽ, ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʠʛʣʷʜʽ ʦʢʩʠʜʫ ʤʽʜʽ (Cu2O) ʽ 

ʪʽʮʽʘʥʘʪʫ ʤʽʜʽ (CuCHNS), ʙʫʣʠ ʛʦʣʦʚʥʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʜʣʷ TBT ʫ 

ʙʘʛʘʪʴʦʭ ʘʥʪʠʦʙʨʦʩʪʘʶʯʠʭ ʧʦʢʨʠʪʪʷʭ. ɺʪʨʘʪʠ ʤʽʜʽ ʥʘ ʤʦʨʽ ʚʽʜ ʧʦʢʨʠʪʪʽʚ 

ʩʫʜʝʥ ʚʚʘʞʘʶʪʴʩʷ ʟʥʘʯʥʠʤ (OSPAR, 2010a, [37]). ʍʦʯʘ ʥʘʙʘʛʘʪʦ ʤʝʥʰ 

ʪʦʢʩʠʯʥʘ, ʥʽʞ TBT, ʤʽʜʴ ʤʦʞʝ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʦʨʛʘʥʽʟʤʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʠʱʝ, ʥʽʞ ʬʽʟʽʦʣʦʛʽʯʥʦ ʥʝʦʙʭʽʜʥʽ, ʽ ʡʦʛʦ ʨʠʟʠʢʘʤʠ ʥʘ ʤʦʨʩʴʢʽ 

ʝʢʦʩʠʩʪʝʤʠ ʥʝ ʩʣʽʜ ʥʝʭʪʫʚʘʪʠ [38], [39]. 

ʌʘʨʙʠ ʥʘ ʦʩʥʦʚʽ Cu ʪʝʧʝʨ ʜʦʧʦʚʥʶʶʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʙʽʦʮʠʜʘʤʠ, ʱʦ 

ʥʘʟʠʚʘʶʪʴʩʷ "ʧʦʩʠʣʝʥʠʤʠ ʙʽʦʮʠʜʘʤʠ", ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
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ʧʨʦʪʠ ʙʽʣʴʰ ʩʪʽʡʢʠʭ ʚʦʜʦʨʦʩʪʝʡ [40]. ʉʧʠʩʦʢ ʧʦʪʝʥʮʽʡʥʠʭ ʙʽʦʮʠʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʻ ʟʥʘʯʥʠʤ, ʘʣʝ ʥʝ ʚʩʽ ʩʧʦʣʫʢʠ ʧʨʦʜʘʶʪʴʩʷ [41]. ʊʠʧʦʚʠʡ 

ʦʣʦʚʦ-ʚʽʣʴʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʙʽʦʮʠʜʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ 

[35], [42]. 

ʆʜʥʘʢ ʪʦʯʥʘ ʧʦʪʦʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʽ ʪʠʧʠ ʥʘʡʙʽʣʴʰ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʙʽʦʮʠʜʽʚ ʧʦ ʚʩʴʦʤʫ ʉʚʽʪʫ, ʘʙʦ ʥʘʚʽʪʴ ʥʘ ʥʘʮʽʦʥʘʣʴʥʽʡ 

ʪʝʨʠʪʦʨʽʾ, ʻ ʤʽʟʝʨʥʠʤʠ. ɿʦʙʨʘʞʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʙʽʦʮʠʜʽʚ ʽ ʾʭʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʦʜʘʭ ʚʠʥʠʢʣʠ ʟ ʧʨʦʝʢʪʫ çʆʮʽʥʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʘʥʪʠʦʙʨʦʩʪʘʥʥʷ 

ʚ ʧʨʠʙʝʨʝʞʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭè (ACE), ʟ 1999 ʜʦ 2002 [43], [44]. ɿ ʮʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʜʽʫʨʦʥ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʡʚʠʱʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʨʽʚʥʝʤ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ɭʚʨʦʧʽ. ɯʨʘʛʦʣ 1051 ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʥʠʞʯʝ ʟʘ ʩʝʨʝʜʥʽ, ʥʽʞ ʜʽʫʨʦʥ, ʟ ʥʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʠʤ 

ʧʨʠʙʝʨʝʞʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ. ɯʥʰʽ ʙʽʦʮʠʜʠ, ʪʘʢʽ ʷʢ 

ʭʣʦʨʘʣʦʽʣ, ʜʠʭʣʦʬʣʶʘʥʽʜ ʽ ʤʦʨʝ-9 211, ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ ʚ 

ʉʝʨʝʜʟʝʤʥʦʤʫ ʤʦʨʽ [45]. 

 

 

3.5 ʄʘʨʠʢʫʣʴʪʫʨʘ 

 

 

ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ ʚʽʜʤʽʯʘʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʽʚ ʟʨʦʩʪʘʥʥʷ ʽʥʜʫʩʪʨʽʾ 

ʘʢʚʘʢʫʣʴʪʫʨʠ ʷʢ ʟʘʩʦʙʫ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʚʠʤʦʛ ʤʦʨʝʧʨʦʜʫʢʪʽʚ ʽ ʷʢ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʞʝʨʝʣʘ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ (EC, 2012, [46] ). 

ʍʦʯʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʘʢʚʘʢʫʣʴʪʫʨʠ, ʰʚʠʜʢʝ ʨʦʟʰʠʨʝʥʥʷ ʮʴʦʛʦ ʩʝʢʪʦʨʘ ʪʘʢʦʞ ʤʦʞʝ 

ʤʘʪʠ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʌʝʨʤʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ 

ʟʨʦʩʪʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʥʪʠʙʽʦʪʠʢʠ ï ʜʣʷ ʢʦʥʪʨʦʣʶ ʭʚʦʨʦʙ, ʧʝʩʪʠʮʠʜʠ ï ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʧʘʨʘʟʠʪʽʚ ʽ ʘʥʪʽʬʦʫʣʷʥʪʠ [47].  

ʅʘʡʚʠʱʘ ʢʽʣʴʢʽʩʪʴ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 
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ʘʢʚʘʢʫʣʴʪʫʨʽ, ʧʦʚ'ʷʟʘʥʘ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʣʘʛʽʯʥʠʭ ʨʠʙ. ʊʠʩʢ, 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ ʤʦʣʶʩʢʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʚʚʘʞʘʻʪʴʩʷ ʤʝʥʰ ʩʫʚʦʨʠʤ 

(EEA, 2011, [48]).  

ɹʘʛʘʪʦ ʟ ʮʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʤʦʞʝ ʤʘʪʠ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʝʮʽʣʴʦʚʽ ʦʨʛʘʥʽʟʤʠ. ʆʜʥʘʢ ʪʦʯʥʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʬʘʢʪʠʯʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʛʘʣʫʟʽ ʘʢʚʘʢʫʣʴʪʫʨʠ ʥʝ ʟʘʚʞʜʠ 

ʜʦʩʪʫʧʥʘ ʽ ʩʢʣʘʜʘʥʥʷ ʧʦʚʥʦʛʦ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʧʝʨʝʣʽʢʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʻ ʚ 

ʦʩʥʦʚʥʦʤʫ ʥʝʜʦʩʷʞʥʦʶ ʤʝʪʦʶ. ʊʠʤ ʥʝ ʤʝʥʰ, ʻ ʜʝʷʢʽ ʦʛʣʷʜʠ, ʷʢʽ ʥʘʜʘʶʪʴ 

ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʥʘʧʨʠʢʣʘʜ, [49], [50], [51], [52]). ɺʠʜʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʢʦʣʠʚʘʻʪʴʩʷ ʤʽʞ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʘʢʚʘʢʫʣʴʪʫʨʠ 

ʛʦʩʧʦʜʘʨʩʪʚ, ʤʽʞ ʢʨʘʾʥʘʤʠ ʽ ʤʽʞ ʦʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ 

ʢʨʘʾʥʠ [53]. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʟʨʦʟʫʤʽʣʦ, ʷʢʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʙʫʜʫʪʴ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʢʨʠʥʽʥʛʫ ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ ʩʝʨʝʜʦʚʠʱʘʭ ʽ ʧʨʦʜʫʢʪʽʚ 

ʘʢʚʘʢʫʣʴʪʫʨʠ [54], [55]. 

ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. ʈʠʙʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ 

ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʫʟʘʢʦʥʝʥʠʭ ʣʽʢʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʚʘʨʠʥ. ɭ ʣʠʰʝ 

14 ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʦʚʥʽʩʪʶ ʫʟʘʢʦʥʝʥʠʭ ʽ ʟʘʪʚʝʨʜʞʝʥʠʭ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʦʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚ ɭʚʨʦʧʽ (ʘʤʦʢʩʠʮʠʣʽʥ, 

ʘʟʝʤʝʤʝʪʦʤʦʩ, ʙʨʦʥʧʦʣʴ, ʮʠʧʨʦʥʠʛʮʠʥ, ʝʤʘʤʽʝʢʪʠʥʦʤ ʙʝʥʟʦʘʪ, ʧʝʨʝʢʠʩ 

ʚʦʜʥʶ, ʱʘʚʦʣʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʦʢʩʠʪʝʪʨʘʮʠʢʣʽʥ, ʩʘʨʘʬʣʦʢʩʘʮʠʥ, ʩʫʣʴʬʘʜʘʟʠʥ: 

ʪʨʠʤʝʪʦʧʨʠʤ, ʪʝʬʣʫʙʝʥʟʫʨʦʥ, ʪʘ ʪʨʠʢʘʾʥ ʩʫʣʴʬʘʪ ʤʝʪʘʥʫ). ʂʨʽʤ ʪʦʛʦ, ʩʧʠʩʦʢ 

ʣʽʮʝʥʟʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚʘʨʽʶʻ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʝʨʝʜ ʢʨʘʾʥ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʝʛʫʣʷʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʚʠʜʘʻʪʴʩʷ, ʱʦ ʙʘʛʘʪʦ ʟ'ʻʜʥʘʥʴ, ʷʢ ʽ 

ʨʘʥʽʰʝ, ʻ ʶʨʠʜʠʯʥʦ ʜʦʩʪʫʧʥʠʤʠ ʽ ʥʘʚʽʪʴ ʷʢʱʦ ʥʝ ʧʦʚʥʽʩʪʶ ʣʽʮʝʥʟʦʚʘʥʽ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʦʩʥʦʚʽ ʤʘʨʢʫʚʘʥʥʷ [56], [53]. 

ɸʥʪʠʙʽʦʪʠʢʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʨʽʟʢʦ 

ʩʢʦʨʦʪʠʣʘʩʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʢʮʠʥʘʮʽʾ ʽ ʧʦʣʽʧʰʝʥʥʷ ʧʨʘʢʪʠʢʠ 

ʨʠʙʥʠʮʪʚʘ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʪʝʨʘʧʽʷ ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ, ʷʢ ʽ ʨʘʥʽʰʝ, ʟʘʣʠʰʘʻʪʴʩʷ 

ʦʩʪʘʥʥʽʤ ʟʘʩʦʙʦʤ ʙʦʨʦʪʴʙʠ ʟ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʽʥʬʝʢʮʽʷʤʠ ʨʠʙ [52], [48]. 

ɸʥʪʠʙʽʦʪʠʢʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʚʢʣʶʯʘʶʪʴ ʦʢʩʠʪʝʪʨʘʮʠʢʣʽʥ, 
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ʱʘʚʦʣʽʥʦʚʫ ʢʠʩʣʦʪʫ ʽ ʬʣʶʫʣʮʠʥ, ʭʦʯʘ ʤʦʜʝʣʴ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʽ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ [57]. ʗʢ ʧʨʘʚʠʣʦ, ʘʥʪʠʙʽʦʪʠʢʠ ʚʚʦʜʷʪʴʩʷ 

ʦʨʘʣʴʥʦ ʟ ʢʦʨʤʦʤ, ʘʣʝ ʧʨʷʤʝ ʚʚʝʜʝʥʥʷ ʽ/ʘʙʦ ʨʦʟʯʠʥʠ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʚʘʥʥʽ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʮʽ ʨʝʯʦʚʠʥʠ, ʾʭ ʤʝʪʘʙʦʣʽʪʠ ʪʘ/ʘʙʦ 

ʾʭ ʧʨʦʜʫʢʪʠ ʜʝʛʨʘʜʘʮʽʾ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɺ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʠʙʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʨʠʙʣʠʟʥʦ 70 % ï 80 % 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʷʢ ʣʽʢʫʚʘʣʴʥʽ ʢʦʨʤʦʚʽ ʛʨʘʥʫʣʠ, 

ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [58]. ɿʘʛʨʦʟʠ 

ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ ʻ ʤʥʦʞʠʥʥʠʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʨʽʥʥʠʭ, ʥʝʮʽʣʴʦʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ ʽʥʜʫʢʮʽʾ ʣʽʢʘʨʩʴʢʦʾ ʩʪʽʡʢʦʩʪʽ ʚ 

ʤʽʢʨʦʙʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʷʮʽʷʭ [55], [59]. 

ɿʘʩʦʙʠ ʜʣʷ ʟʥʠʱʝʥʥʷ ʧʘʨʘʟʠʪʽʚ. ʂʽʣʴʢʘ ʘʥʪʠʧʘʨʘʟʠʪʠʯʠʭ ʨʝʯʦʚʠʥ, 

ʟʘʟʚʠʯʘʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʝʟʠʥʩʝʢʮʽʾ ʚʠʨʦʱʫʚʘʥʠʭ ʨʠʙ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʧʠʨʝʪʨʦʾʜʠ, ʪʘʢʽ ʷʢ ʜʝʣʴʪʘʤʝʪʨʠʥ, ʦʨʛʘʥʦʬʦʩʬʦʨʥʽ ʨʝʯʦʚʠʥʠ ʪʘʢʽ ʷʢ 

ʘʟʘʤʝʪʠʬʦʩ, ʘ ʪʘʢʦʞ ʙʝʥʟʘʤʽʜ ʽ ʘʚʝʨʤʝʢʪʽʥ, ʙʝʥʟʦʘʪ ʥʘʪʨʽʶ. ʉʧʦʣʫʢʠ ʘʙʦ 

ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʚʦʜʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚ ʙʘʩʝʡʥʘʭ, ʘʙʦ 

ʚʚʦʜʷʪʴ ʦʨʘʣʴʥʦ ʯʝʨʝʟ ʢʦʨʤ [60], [59]. ʇʽʩʣʷ ʧʝʨʽʦʜʫ ʣʽʢʫʚʘʥʥʷ, ʮʽ ʨʝʯʦʚʠʥʠ 

ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦ 

ʚʩʽʡ ʚʦʜʥʽʡ ʪʦʚʱʽ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʯʝʨʝʟ ʥʝʟ'ʾʜʝʥʠʡ ʢʦʨʤ, 

ʬʝʢʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʽ ʚ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʟ ʩʝʯʽʻʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʽ ʚʦʜʥʘ ʪʦʚʱʘ, ʽ ʤʦʨʩʴʢʝ ʜʥʦ ʧʦʪʝʥʮʽʡʥʦ ʟʘʙʨʫʜʥʶʶʪʴʩʷ 

ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʽ ʾʭ ʤʝʪʘʙʦʣʽʪʘʤʠ ʚʽʜ ʧʨʦʮʝʜʫʨʠ ʣʽʢʫʚʘʥʥʷ  [61]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ 

ʚʽʜ ʧʨʦʮʝʜʫʨ, ʷʢʱʦ ʚʦʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʻ ʥʝʟʥʘʯʥʠʤʠ ʽ ʙʫʜʫʪʴ ʦʙʤʝʞʝʥʽ ʚ 

ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʯʘʩʦʚʠʭ ʤʘʩʰʪʘʙʘʭ. ʆʜʥʘʢ, ʜʘʥʽ ʱʦʜʦ ʮʴʦʛʦ ʦʙʤʝʞʝʥʽ [62], 

[54]. 

ɸʥʝʩʪʝʪʠʢʠ. ɸʥʝʩʪʝʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ ʱʦʙ 

ʜʦʧʦʤʦʛʪʠ ʟʥʝʨʫʭʦʤʠʪʠ ʦʨʛʘʥʽʟʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʩʧʦʢʦʻʥʥʷ ʪʚʘʨʠʥ ʧʽʜ ʯʘʩ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʜʢʦ ʽ ʚ ʥʠʟʴʢʠʭ ʜʦʟʘʭ, ʪʠʤ ʩʘʤʠʤ 
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ʦʙʤʝʞʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [54]. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʽʩʥʫʻ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʾʭ ʧʝʨʝʥʦʩʠʤʽʩʪʴ ʽ ʧʦʚ'ʷʟʘʥʫ ʟ 

ʮʠʤ ʧʦʚʝʜʽʥʢʫ ʨʠʙʠ, ʷʢ ʨʝʘʢʮʽʶ ʥʘ ʚʧʣʠʚ [41]. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʘʥʝʩʪʝʟʫʶʯʽ ʨʝʯʦʚʠʥʠ ʚʢʣʶʯʘʶʪʴ ʙʝʥʟʠʮʝʟʠʥ, ʭʽʥʘʣʜʽʥ ʽ ʩʽʨʯʘʥʦʘʪ-ʤʝʪʘʥ 

(MS-222) [49], [50]. 

ɼʝʟʽʥʬʽʢʫʶʯʽ ʟʘʩʦʙʠ. ɼʝʟʽʥʬʽʢʫʶʯʽ ʟʘʩʦʙʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʽ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʛʽʛʽʻʥʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ ʽ, ʽʥʦʜʽ, ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙ [49]. ʌʦʨʤʘʣʽʥ ʽ ʡʦʜʦʬʦʨ ʻ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʜʝʟʽʥʬʝʢʪʦʨʘʤʠ ʚ ʻʚʨʦʧʝʡʩʴʢʽʡ ʘʢʚʘʢʫʣʴʪʫʨʽ [50]. ʊʠʤ 

ʥʝ ʤʝʥʰ, ʻ ʜʫʞʝ ʤʘʣʦ ʜʘʥʠʭ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʽ ʥʘʩʣʽʜʢʠ ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ ʚ 

ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝ ʽʩʥʫʻ ʥʽʷʢʠʭ ʧʨʘʚʠʣ ʱʦʜʦ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʍʘʨʯʦʚʽ ʜʦʙʘʚʢʠ ʪʘ ʟʘʙʨʫʜʥʶʚʘʯʽ. ʍʘʨʯʦʚʽ ʜʦʙʘʚʢʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ 

ʰʪʫʯʥʽ ʽ ʥʘʪʫʨʘʣʴʥʽ ʧʽʛʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʘʩʪʘʢʩʘʥʪʠʥ ʽ ʢʘʥʪʘʢʩʘʥʪʠʥ, ʚʘʢʮʠʥʠ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʪʘʢʽ ʷʢ ʙʫʪʠʣʽʨʦʚʘʥʥʠʡ ʛʽʜʨʦʢʩʠʪʦʣʫʦʣ ʽ ʘʤʝʪʦʢʩʠʢʝʥ, ʽ 

ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʠ, ʪʘʢʽ ʷʢ ʚʽʪʘʤʽʥʠ ʉ ʽ ɽ. ʎʽ ʩʧʦʣʫʢʠ ʥʘʚʨʷʜ ʯʠ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʙʫʜʴ-ʷʢʽ ʝʬʝʢʪʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ, ʷʢ ʧʨʘʚʠʣʦ, 

ʚʠʟʥʘʶʪʴʩʷ ʙʝʟʧʝʯʥʠʤʠ [49], [63]. 

ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʤʝʪʘʣʘʤʠ ʫ 

ʚʽʜʢʣʘʜʘʭ ʧʽʜ ʨʠʙʥʠʤʠ ʢʣʽʪʢʘʤʠ, ʷʢʽ ʜʦʧʦʚʥʶʶʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʘʣʘʤʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʚʠʤʦʛ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʠʙ (Grigorakis and Rigos, 2011; 

Simpson et al., 2013, [55], [64] ). ʄʝʪʘʣʠ ʚ ʢʦʨʤʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʢʣʶʯʘʶʪʴ ʤʽʜʴ, 

ʮʠʥʢ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʢʦʙʘʣʴʪ, ʤʠʰ'ʷʢ, ʤʘʛʥʽʡ ʽ ʩʝʣʝʥ [65], [54]. 

ʍʘʨʯʫʚʘʥʥʷ ʚʠʨʦʱʫʚʘʥʠʭ ʨʠʙ ʪʘʢʦʞ ʻ ʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʜʠʙʝʥʟʦʜʽʦʢʩʠʥʠ (PCDDs), 

ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʜʠʙʝʥʟʦʣʠ (PCDFs), ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʙʽʬʝʥʽʣʠ (PCBs), PAHs, 

ʛʝʢʩʘʭʣʦʨʦʙʝʥʟʝʥʠ (HCBs), ʭʣʦʨʦʨʛʘʥʽʯʥʽ ʧʝʩʪʠʮʠʜʠ, ʥʘʧʨʠʢʣʘʜ ɼɼʊ, 

ʧʦʣʽʙʨʦʤʽʥʦʚʘʥʽ ʜʽʬʝʥʽʣ ʝʬʽʨʠ (PBDEs) [55]. ʂʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ 

ʙʽʣʴʰ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʘʭ, ʷʢʽ ʚʠʨʦʱʝʥʽ 

ʚ ʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʥʽʞ ʫ ʧʨʠʨʦʜʥʽʡ ʨʠʙʽ [66]. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
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ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʤʦʨʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʅʘʧʨʠʢʣʘʜ, ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ, ʟʽʙʨʘʥʽ ʙʣʠʟʴʢʦ ʜʦ ʬʝʨʤʠ ʤʦʨʩʴʢʦʾ 

ʨʠʙʠ ʫ ʐʦʪʣʘʥʜʽʾ, ʟʣʝʛʢʘ ʟʘʙʨʫʜʥʝʥʽ PCBs, ʘʣʝ ʥʘ ʾʭ ʨʽʚʥʽ ʥʘʚʨʷʜ ʯʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʧʨʠʡʥʷʪʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ [52], [67]. 

 

 

3.6 ʇʨʦʪʠʚʦʦʙʨʘʩʪʘʶʯʽ ʙʽʦʮʠʜʠ 

 

 

ɸʢʚʘʢʫʣʴʪʫʨʘ ʚ ʮʽʣʦʤʫ, ʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʨʠʙʥʠʮʪʚʘ ʟʦʢʨʝʤʘ, ʟʥʘʯʥʦ 

ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʥʘʩʣʽʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʠʚʦʦʙʨʘʩʪʘʶʯʠʭ ʙʽʦʮʠʜʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʮʠʜʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʧʽʜʚʦʜʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʽ ʢʣʽʪʢʘʭ ʚʩʝ 

ʱʝ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ. ʇʨʠ ʣʽʢʚʽʜʘʮʽʾ TBT, 

ʘʥʪʠʦʙʨʦʩʪʘʶʯʽ ʬʘʨʙʠ ʙʫʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʦʩʥʦʚʽ ʤʽʜʽ, ʷʢ ʧʨʘʚʠʣʦ, ï ʫ 

ʚʠʛʣʷʜʽ ʦʢʩʠʜʫ ʤʽʜʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʦ, ʱʦ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʧʦʙʣʠʟʫ ʜʦ 

ʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʤʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʽʜʽ, ʯʘʩʪʦ ʚʠʱʠʡ, ʥʽʞ 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʥʦʨʤʠ ʷʢʦʩʪʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ  [68], [64]. ʐʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʮʠʜʽʚ ʘʥʪʠ-ʦʙʨʦʩʪʘʥʥʷ ʪʘʢʦʞ ʚʚʘʞʘʻʪʴʩʷ ʧʦʪʝʥʮʽʡʥʠʤ 

ʜʞʝʨʝʣʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʤʝʪʘʣʽʚ ʫ ʚʠʨʦʱʫʚʘʥʠʭ ʨʠʙʘʭ, ʷʢʽ ʙʫʣʠ ʧʦʚ'ʷʟʘʥʽ ʽʟ 

ʚʧʣʠʚʦʤ ʥʘ ʽʤʫʥʥʦ-ʟʘʭʠʩʥʠʡ ʤʝʭʘʥʽʟʤ ʨʠʙʠ ʽʟ ʩʤʝʨʪʝʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠʽ  

[69]. 

ɯʥʰʽ ʩʧʦʣʫʢʠ ʘʥʪʠʦʙʨʦʩʪʘʥʥʷ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʽ, ʚʢʣʶʯʘʶʪʴ ʤʽʜʴ ʧʽʨʽʬʽʦʥ (CuPT), ʜʽʫʨʦʥ, ʽʨʘʛʦʣ-1051, ʊʄʉ 

ʧʠʨʽʜʽʥ, ʮʠʥʢ ʧʽʨʽʪʦʥ, ʽ ʟʽʥʝʙ  [47]. 

 

 

3.7 ʈʦʟʚʽʜʢʘ ʪʘ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʥʘ ʰʝʣʴʬʽ 

 

 

ʅʘʡʚʠʱʽ ʨʠʟʠʢʠ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ ʜʽʷʣʴʥʽʩʪʶ ʥʘ 
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ʰʝʣʴʬʽ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚ'ʷʟʘʥʽ ʟ ʥʘʬʪʦʛʘʟʦʚʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ. ʏʘʩʪʢʠ 

ʚʠʚʽʣʴʥʦʾ ʧʨʠ ʙʫʨʽʥʥʽ ʧʦʨʦʜʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʠ ʟʤʽʰʘʥʦʾ ʟ ʚʫʛʣʝʚʦʜʥʷʤʠ 

(ʚʠʨʦʙʣʝʥʘ ʚʦʜʘ) ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʤʦʨʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʦʧʝʨʘʮʽʡ [70]. 

ɯʩʥʫʻ ʦʙʤʝʞʝʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʢʽʣʴʢʦʩʪʽ ʩʢʠʜʽʚ ʜʦ ʤʦʨʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤ, ʽ, ʦʪʞʝ, 

ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʡʦʛʦ ʧʦʩʠʣʝʥʥʽ [71]. ʎʝ ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʟ ʦʛʣʷʜʫ 

ʥʘ ʪʝ, ʱʦ ɭʚʨʦʧʝʡʩʴʢʘ ʥʘʬʪʦʛʘʟʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʛʣʠʙʰʠʭ 

ʨʝʛʽʦʥʽʚ ʦʢʝʘʥʫ, ʧʨʦ ʷʢʽ ʽʩʥʫʻ ʜʫʞʝ ʤʘʣʦ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʚʠʜʠ, ʷʢʽ 

ʥʘʩʝʣʷʶʪʴ ʾʭ, ʽ ʜʝ ʮʝ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʥʦʨʤʘʪʠʚʥʽ ʨʘʤʢʠ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʰʢʦʜʠ ʜʦʚʢʽʣʣʶ [72]. 

ɺʽʜʭʦʜʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʫʨʽʥʥʷ. ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʦʨʦʜʞʫʻ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ. ʎʝ ʚʽʜʭʦʜʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ ʽ ʯʘʩʪʦʢ, ʱʦ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ. ɹʫʨʦʚʽ ʨʽʜʠʥʠ (ʙʫʨʦʚʽ ʛʨʷʟʽ) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʥʷʪʪʷ ʙʫʨʦʚʠʭ ʧʦʨʽʜ ʜʦ ʧʦʚʝʨʭʥʽ, ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ 

ʥʘʜʨ, ʦʯʠʱʝʥʥʷ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʥʠʞʥʴʦʛʦ ʦʪʚʦʨʫ, ʘ ʪʘʢʦʞ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʩʪʽʡʢʦʩʪʽ ʦʙʩʘʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ʩʚʝʨʜʣʦʚʠʥʠ [73]. ʏʘʩʪʠʥʢʠ, ʱʦ 

ʚʠʚʽʣʴʥʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʫʨʽʥʥʷ, ʚʠʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʣʽʬʫʚʘʣʴʥʦʾ ʜʽʾ ʩʚʝʨʜʣʘ, ʢʦʣʠ ʚʽʥ ʧʨʦʥʠʢʘʻ ʚ ʟʝʤʣʶ [74]. 

ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʫʨʦʚʠʭ ʛʨʷʟʝʡ ʻ ʙʘʟʦʚʘ ʨʽʜʠʥʘ (ʚʦʜʘ, ʥʘʬʪʘ, 

ʘʙʦ ʽʥʰʽ ʦʨʛʘʥʽʯʥʽ ʨʽʜʠʥʠ, ʪʘʢʽ ʷʢ ʝʬʽʨʠ, ʘʙʦ ʦʣʝʬʽʥʠ) ʽ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ, 

ʯʘʩʪʦ ʙʘʨʠʪʫ (ʩʫʣʴʬʘʪʫ ʙʘʨʽʶ). ʈʽʟʥʽ ʜʦʙʘʚʢʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʷʟʝʡ, ʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʭʦʜʽ ʙʫʨʽʥʥʷ. 

ʍʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʦʙʘʚʢʠ, ʚʢʣʶʯʘʶʪʴ 

ʚʽʩʢʦʟʠʢʘʪʦʨʠ, ʙʽʦʮʠʜʠ, ʽʥʛʽʙʽʪʦʨʠ ʢʦʨʦʟʽʾ, ʩʣʘʥʮʝʚʽ ʽʥʛʽʙʽʪʦʨʠ, ʝʤʫʣʴʛʘʪʦʨʠ, 

ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ, ʩʦʣʽ ʽ 

ʦʨʛʘʥʽʯʥʽ ʧʦʣʽʤʝʨʠ, ʽ ʚ ʦʩʥʦʚʥʦʤʫ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ PLONOR ʧʦ OSPAR  

[74], [70]. ʍʦʯʘ 1000 ʧʨʦʜʫʢʪʽʚ ʜʦʩʪʫʧʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ, 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʛʨʝʜʽʻʥʪʽʚ ʫ ʙʽʣʴʰʦʩʪʽ ʙʫʨʦʚʠʭ ʢʽʣʴʢʽʩʪʴ ʨʽʜʠʥ ï ʚ 

ʜʽʘʧʘʟʦʥʽ 8 ï 12 [73]. ʂʨʽʤ ʪʦʛʦ, ʢʽʣʴʢʘ ʤʝʪʘʣʽʚ ʧʨʠʩʫʪʥʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʦʜʥʠʭ 
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ʦʩʥʦʚ ʙʫʨʦʚʠʭ ʛʨʷʟʝʡ, ʪʘʢʽ ʷʢ ʤʠʰ'ʷʢ, ʙʘʨʽʡ, ʭʨʦʤ, ʢʘʜʤʽʡ, ʤʽʜʴ, ʟʘʣʽʟʦ, 

ʩʚʠʥʝʮʴ, ʨʪʫʪʴ, ʥʽʢʝʣʴ, ʮʠʥʢ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʩʪʫʨʙʦʚʘʥʽʩʪʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʧʦʪʝʥʮʽʡʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ [74], [75].  

ʏʘʩʪʢʠ, ʱʦ ʚʠʚʽʣʴʥʝʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʫʨʽʥʥʷ, ʤʽʩʪʷʪʴ, ʢʨʽʤ ʫʪʚʦʨʝʥʥʷ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʜʢʠʭ ʽ ʪʚʝʨʜʠʭ ʙʫʨʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʚ ʨʽʜʠʥʽ ʙʫʨʽʥʥʷ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ, ʚʘʨʽʶʶʪʴ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜ ʧʨʦʙʫʨʝʥʦʾ ʚʝʨʩʪʚʠ. ʏʘʩʪʢʠ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʙʫʨʦʚʠʭ ʛʨʷʟʝʡ, ʤʦʞʫʪʴ 

ʤʽʩʪʠʪʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʫʛʣʝʚʦʜʥʽʚ [74]. ʂʨʽʤ ʪʦʛʦ, ʜʦʙʨʝ ʚʽʜʦʤʦ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʨʽʜʢʠʭ ʽ ʪʚʝʨʜʠʭ ʛʘʟʦʚʠʭ ʚʽʜʭʦʜʘʭ, ʩʪʚʦʨʝʥʠʭ ʧʨʠ 

ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʚʝʨʜʝʣ, ʪʦ ʚʘʞʣʠʚʠʤʠ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʻ 226Ra, 228Ra, ʪʘ ʽʥʰʽ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚʽʜ ʾʭ ʨʦʟʧʘʜʫ, 

ʥʘʧʨʠʢʣʘʜ, 210Pb [76]. 

ʅʘ ʧʨʘʢʪʠʮʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʩʢʠʜʠ ʩʴʦʛʦʜʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʽʣʴʢʠ ʟ 

ʙʫʨʽʥʥʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʙʫʨʦʚʠʭ ʛʨʷʟʝʡ, ʪʘʢ ʷʢ ʩʢʠʜʠ ʥʘʬʪʦʚʠʭ ʛʨʷʟʝʡ ʽ 

ʩʠʥʪʝʪʠʯʥʠʭ ʛʨʷʟʝʡ ʧʦʩʪʫʧʦʚʦ ʚʠʡʰʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʩʝʨʝʜʠʥʠ 90-ʭ ʚ ʩʠʣʫ 

ʝʢʦʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ [74], [70]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʝʢʦʣʦʛʽʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʥʝ ʟʥʘʡʰʦʚ ʚʧʣʠʚʫ ʥʘ ʞʠʚʽ ʨʝʩʫʨʩʽ ʥʘ ʚʽʜʩʪʘʥʽ 250 ʤ ʚʽʜ ʙʫʨʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʽ ʮʝʡ ʚʧʣʠʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʬʽʟʠʯʥʦʤʫ ʚʧʣʠʚʽ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʥʝʙʘʞʘʥʠʭ ʭʽʤʽʯʥʠʭ ʝʬʝʢʪʽʚ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʽʦʜʫ [77], [70]. 

ɹʽʣʴʰʽʩʪʴ ʟ ʮʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʩʫʪʥʽ ʧʨʠ ʜʫʞʝ 

ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʽ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʠʡ ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʦʾ ʜʠʩʧʝʨʩʽʾ ʽ ʧʨʦʮʝʩʽʚ ʙʽʦʜʝʛʨʘʜʘʮʽʾ. ʆʪʞʝ, ʙʫʜʴ-ʷʢʽ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʥʝʛʘʪʠʚʥʽ ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʚʠʨʦʙʣʝʥʦʾ ʚʦʜʠ ʥʘ ʦʬʰʦʨʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ, ʡʤʦʚʽʨʥʦ, ʙʫʜʫʪʴ ʥʝʟʥʘʯʥʠʤʠ, ʟ ʤʦʞʣʠʚʠʤ ʚʠʢʣʶʯʝʥʥʷʤ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʤʦʣʶʩʢʽʚ [78], [79]. ʊʠʤ ʥʝ ʤʝʥʰ, ʻ ʱʝ ʧʦʪʨʝʙʘ ʚ 

ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʽ ʚʠʨʦʙʣʝʥʦʛʦ ʩʢʣʘʜʦʚʠʭ ʚʦʜʠ ʽ ʧʦʪʝʥʮʽʡʥʠʭ ʝʬʝʢʪʽʚ, 

ʦʩʦʙʣʠʚʦ ʭʨʦʥʽʯʥʠʭ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ [78], 

[70]. ɿ-ʟʘ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʚʠʧʠʩʘʥʠʭ ʝʬʝʢʪʽʚ, ʙʫʨʽʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ 
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ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʠʟʠʚʘʻ ʟʥʘʯʥʝ 

ʟʘʥʝʧʦʢʦʻʥʥʷ [80], [81]. 

 

 

3.8 ɯʥʰʽ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ ʥʘ ʰʝʣʴʬʽ 

 

 

ʇʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʫ ʟʚ'ʷʟʢʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʧʽʜʚʦʜʥʠʭ ʢʘʙʝʣʽʚ ʘʙʦ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʙʝʟʫʤʦʚʥʦ, ʽʩʥʫʶʪʴ, ʘʣʝ ʚ ʦʩʥʦʚʥʦʤʫ ʚʦʥʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʚʠʚʽʣʴʥʝʥʥʷʤ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʙʫʣʠ ʜʝʧʦʥʦʚʘʥʽ ʚ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʘʭ, ʢʦʣʠ ʧʦʨʫʰʫʻʪʴʩʷ ʤʦʨʩʴʢʝ ʜʥʦ ʽ, ʦʪʞʝ, ʦʯʽʢʫʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 

ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɺʠʚʽʣʴʥʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ 

ʩʘʤʦʛʦ ʢʘʙʝʣʶ ʤʦʞʝ ʩʪʘʪʠʩʷ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʢʘʙʝʣʽ ʥʝ 

ʚʠʜʘʣʷʶʪʴʩʷ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʽ ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʟʘʧʦʚʥʝʥʽ ʨʽʜʠʥʦʶ ʢʘʙʝʣʽ (MeiÇner et al., 2006, [82]). ʆʩʥʦʚʥʽ ʧʦʙʦʶʚʘʥʥʷ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʰʝʣʴʬʦʚʠʤʠ ʩʧʦʨʫʜʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ (ʚʽʪʝʨ, ʭʚʠʣʷ ʽ ʧʨʠʣʠʚʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ) ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʰʫʤʫ ʽ ʨʠʟʠʢ ʟʽʪʢʥʝʥʥʷ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʤʦʞʝ ʙʫʪʠ ʧʨʦʙʣʝʤʦʶ ʫ ʟʚ'ʷʟʢʫ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʫʭʦʤ ʩʫʜʝʥ ʽ ʤʦʞʣʠʚʽʩʪʶ 

ʨʦʟʣʠʚʽʚ, ʘʙʦ ʚʽʜ ʧʦʨʫʰʝʥʴ ʤʦʨʩʴʢʦʛʦ ʜʥʘ [83]. 

ɯʩʥʫʻ ʪʘʢʦʞ ʨʠʟʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʯʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʚʠʚʽʣʴʥʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜ 

ʘʥʪʠʦʙʨʦʩʪʘʶʯʠʭ ʬʘʨʙ ʽ ʘʚʘʨʽʡʥʦʛʦ ʨʦʟʣʠʚʫ ʛʽʜʨʘʚʣʽʯʥʦʾ ʨʽʜʠʥʠ ʘʙʦ ʤʘʩʪʠʣʘ 

ʟ ʧʨʠʣʘʜʽʚ [84].  

ɿʘʙʨʫʜʥʝʥʥʷ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʽ ʟ ʤʦʨʩʴʢʠʭ ʧʦʥʦʚʣʶʚʘʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʚʢʣʶʯʘʶʪʴ ʤʝʪʘʣʠ, ʪʘʢʽ ʷʢ ʘʣʶʤʽʥʽʡ, ʤʽʜʴ, ʮʠʥʢ; ʙʽʦʮʠʜʠ, ʪʘʢʽ 

ʷʢ ʜʽʫʨʦʥ ʪʘ ʽʨʛʘʨʦʣ; ʚʫʛʣʝʚʦʜʥʽ, ʪʘʢʽ ʷʢ BTEX ʽ PAHs (ʥʘʧʨʠʢʣʘʜ, ʥʘʬʪʘʣʽʥ), 

ʘ ʪʘʢʦʞ ʜʽʝʣʝʢʪʨʠʯʥʽ ʨʽʜʠʥʠ, ʩʠʣʽʢʦʥʦʚʽ ʨʽʜʠʥʠ (ʥʘʧʨʠʢʣʘʜ, 

ʧʦʣʽʜʽʤʝʪʽʣʩʽʣʦʢʩʽʥ, PDMS), ʤʽʥʝʨʘʣʴʥʽ ʤʘʩʣʘ (ʥʘʧʨʠʢʣʘʜ, ʥʘʬʪʝʥʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʥʘʬʪʠ), ʙʽʦʜʠʟʝʣʴ, ʥʘʪʫʨʘʣʴʥʽ ʨʦʩʣʠʥʥʽ ʦʣʽʾ (ʥʘʧʨʠʢʣʘʜ, ʩʦʷ, 



30 

 

ʨʽʧʘʢ, ʢʫʢʫʨʫʜʟʷʥʘ ʽ ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ), ʩʠʥʪʝʪʠʯʥʽ ʝʬʽʨʠ (ʥʘʧʨʠʢʣʘʜ, midel 

7131), ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʣʽʪʠ, ʪʘʢʽ ʷʢ ʩʽʨʯʘʥʘ ʢʠʩʣʦʪʘ [85], [86], [87]. 

 

 

3.9 ʈʦʟʨʦʙʢʘ ʤʦʨʩʴʢʦʛʦ ʜʥʘ 

 

 

ʈʦʟʨʦʙʢʘ ʤʦʨʩʴʢʦʛʦ ʜʥʘ ï ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʰʫʢʦʤ 

ʤʽʥʝʨʘʣʽʚ ʥʘ ʤʦʨʩʴʢʦʤʫ ʜʥʽ. ʇʨʦʤʠʩʣʦʚʘ ʨʦʟʨʦʙʢʘ ʤʦʨʩʴʢʦʛʦ ʜʥʘ ʜʦ ʮʠʭ ʧʽʨ 

ʦʙʤʝʞʫʻʪʴʩʷ ʤʽʣʢʦʚʦʜʜʷʤ, ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʧʽʱʘʥʦ-ʛʨʘʚʽʡʥʠʭ 

ʩʫʤʽʰʝʡ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʣʷʞʽʚ, ʽ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʪʘʢʽ ʷʢ 

ʦʣʦʚʦ, ʬʦʩʬʘʪʠ, ʟʘʣʽʟʥʽ ʨʫʜʠ ʽ ʘʣʤʘʟʠ. ʇʨʦʤʠʩʣʦʚʘ ʛʽʨʥʠʯʘ ʜʽʷʣʴʥʽʩʪʴ ʚ 

ʛʣʠʙʦʢʦʤʫ ʤʦʨʽ (ʪʦʙʪʦ ʟʘ ʤʝʞʘʤʠ 500 ʤ) ʥʽʢʦʣʠ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ. ʊʠʤ ʥʝ 

ʤʝʥʰ, ʰʚʠʜʢʝ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʚʦʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ 

ʚʠʭʦʜʷʯʠ ʽʟ ʚʠʤʦʛ ʜʦ ʙʝʟʧʝʢʠ ʧʦʩʪʘʯʘʥʥʷ ʩʠʨʦʚʠʥʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʟʘʦʭʦʯʫʶʪʴ ʜʦʙʫʚʥʽ ʢʦʤʧʘʥʽʾ ʨʦʟʛʣʷʥʫʪʠ ʤʝʪʦʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʚ ʤʦʨʽ. ʂʽʣʴʢʽʩʪʴ ʢʦʥʪʨʘʢʪʽʚ, ʥʘʜʘʥʠʭ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʤʽʥʝʨʘʣʽʚ ʥʘ ʤʦʨʩʴʢʦʤʫ ʜʥʽ, ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʘ ʧʨʦʤʠʩʣʦʚʫ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʜʥʘ ʧʣʘʥʫʻʪʴʩʷ ʨʦʟʧʦʯʘʪʠ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ [88]. ɼʦ 2020. 

ɻʣʠʙʦʢʦʚʦʜʥʘ ʨʦʟʨʦʙʢʘ ʤʦʨʩʴʢʦʛʦ ʜʥʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦ 5% ʤʽʥʝʨʘʣʽʚ 

ʩʚʽʪʫ, ʚʢʣʶʯʘʶʯʠ ʢʦʙʘʣʴʪ, ʤʽʜʴ ʽ ʮʠʥʢ, ʽ ʮʷ ʮʠʬʨʘ ʤʦʞʝ ʟʨʦʩʪʠ ʜʦ 10% ʜʦ 

2030 ʨ. (EC, 2012, [46]). 

ʈʦʟʨʦʙʢʘ ʤʦʨʩʴʢʦʛʦ ʜʥʘ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʥʦʚʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ ʩʝʨʡʦʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. 

ɻʣʠʙʦʢʦʚʦʜʥʽ ʙʽʦʮʝʥʦʟʠ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʝ ʽ ʙʘʛʘʪʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʷʢʝ ʛʨʘʻ 

ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. ɽʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʠʜʦʙʫʪʢʫ ʚ ʮʴʦʤʫ 

ʚʦʨʦʞʦʤʫ ʽ ʚʨʘʟʣʠʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʭʦʚʘʥʽ ʽ ʪʘʢʠʤʠ, ʱʦ 

ʚʘʞʢʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ [89], [90]. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʦʩʝʣʠʱ ʪʘ ʽʥʰʠʭ 

ʧʨʷʤʠʭ ʬʽʟʠʯʥʠʭ ʚʧʣʠʚʽʚ, ʤʦʨʩʴʢʽ ʦʨʛʘʥʽʟʤʠ ʙʽʣʷ ʤʽʩʮʴ ʚʠʜʦʙʫʪʢʫ ʤʦʞʫʪʴ 

ʧʽʜʜʘʚʘʪʠʩʷ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ. 
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ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʟʘʙʨʫʜʥʝʥʥʷ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʛʽʨʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʽ ʤʽʮʥʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʨʠʜʦʥʥʠʭ ʪʝʯʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʻ 

ʤʦʞʣʠʚʠʤ ʪʦʢʩʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʝʣʠʢʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʘʡʦʥʽʚ [91], [89]. 

ʇʦʨʷʜ ʟ ʥʦʨʤʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʘʚʘʨʽʡʥʽ ʛʽʜʨʘʚʣʽʯʥʽ ʩʪʦʢʠ, ʨʦʟʣʠʚ 

ʧʘʣʠʚʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ, ʨʦʟʩʠʧʠ ʨʫʜʠ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʛʨʫʟʢʠ ʟ ʩʫʜʥʘ ʽ 

ʘʚʘʨʽʡʥʽ ʟʽʪʢʥʝʥʥʷ ʤʦʞʫʪʴ ʪʘʢʦʞ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʧʘʜʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ [92]. 

ɯʩʥʫʻ ʜʫʞʝ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʧʣʠʚʫ ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʣʠʙʦʢʦʚʦʜʥʦʾ 

ʨʦʟʨʦʙʢʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʪʦʤʫ ʚʘʞʢʦ ʧʝʨʝʜʙʘʯʠʪʠ, ʷʢʽ ʥʘʩʣʽʜʢʠ ʙʫʜʫʪʴ 

ʚʽʜʙʫʚʘʪʠʩʷ ʽ ʥʘʩʢʽʣʴʢʠ ʟʥʘʯʥʠʤʠ ʚʦʥʠ ʙʫʜʫʪʴ [93]. ʆʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʥʘʜʭʦʜʞʝʥʥʷʤ ʤʝʪʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʮʠʥʢ, ʤʽʜʴ, ʢʘʜʤʽʡ ʽ ʨʪʫʪʴ), ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʢʩʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʧʝʣʘʛʽʯʥʫ ʙʽʦʪʫ, ʚʢʣʶʯʘʶʯʠ 

ʙʽʦʘʢʫʤʫʣʷʮʽʶ ʯʝʨʝʟ ʭʘʨʯʦʚʠʡ ʣʘʥʮʶʛ, ʽ ʚʧʣʠʚʘʪʠ ʥʘ ʤʦʨʩʴʢʽ ʝʢʦʩʠʩʪʝʤʠ 

[94], [95]. ʌʘʢʪʠʯʥʦ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʽʷʣʴʥʽʩʪʴ ʟ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʛʣʠʙʦʢʦʚʦʜʥʽʡ 

ʯʘʩʪʠʥʽ ʤʦʨʷ ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚʠ ʫ 4000 ʨʘʟʽʚ [91]. 

ɯʥʰʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʨʫʜʠ, 

ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʜʦ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʤʦʨʩʴʢʽ 

ʦʨʛʘʥʽʟʤʠ, ʘʣʝ ʽʩʥʫʻ ʜʫʞʝ ʤʘʣʦ ʽʥʬʦʨʤʘʮʽʾ [96]. ʊʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʝʨʽʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʛʣʠʙʦʢʦʚʦʜʥʠʤ ʚʠʜʦʙʫʪʢʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ [92]. 

ɻʣʠʙʦʢʦʚʦʜʥʠʡ ʚʠʜʦʙʫʪʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ 

ʟʘʢʦʥʦʜʘʚʩʪʚʽ ɭʉ, ʪʦʤʫ MSFD ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ ʚʘʞʣʠʚʠʡ ʤʝʭʘʥʽʟʤ 

ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʮʽʻʶ ʜʽʷʣʴʥʽʩʪʶ (EC, 2014, 

[97]). ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʛʣʠʙʦʢʦʚʦʜʥʠʭ 

ʨʦʟʨʦʙʦʢ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ, ʯʠ ʧʨʦʭʦʜʷʪʴ ʚʦʥʠ ʚʩʝʨʝʜʠʥʽ, 

ʘʙʦ ʟʘ ʤʝʞʘʤʠ ʩʫʚʝʨʝʥʥʠʭ ʚʦʜ ʢʨʘʾʥʠ. ʇʨʠ ʨʦʙʦʪʽ ʚ ʤʝʞʘʭ ʝʢʩʢʣʶʟʠʚʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʟʦʥʠ (EEZ) (ʜʦ 200 ʤʦʨʩʴʢʠʭ ʤʠʣʴ ʚʽʜ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 

ʤʦʨʩʴʢʦʛʦ ʥʘʧʨʷʤʢʫ) ʧʝʚʥʦʾ ʢʨʘʾʥʠ, ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʘʜʘʻ ʧʽʜ ʚʥʫʪʨʽʰʥʻ 
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ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʢʨʘʾʥʠ. ʆʜʥʘʢ, ʢʦʣʠ ʚʠʜʦʙʫʚʥʽ ʦʧʝʨʘʮʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʤʦʨʩʴʢʦʤʫ ʜʥʽ ("ʧʣʦʱʘ", ʷʢʘ ʻ ʤʦʨʩʴʢʠʤ ʜʥʦʤ ʽ ʜʥʦʤ ʦʢʝʘʥʫ, ʽ 

ʥʘʜʨ ʾʭ ʟʘ ʤʝʞʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʶʨʠʩʜʠʢʮʽʾ), ʜʽʶʪʴ ʧʨʘʚʠʣʘ ʂʦʥʚʝʥʮʽʾ 

ʆʨʛʘʥʽʟʘʮʽʾ ʆʙ'ʻʜʥʘʥʠʭ ʅʘʮʽʡ ʟ ʤʦʨʩʴʢʦʛʦ ʧʨʘʚʘ 1982 ʨ. (UNCLOS). 

ɼʦʪʨʠʤʘʥʥʷ ʮʠʭ ʧʨʘʚʠʣ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʄʽʞʥʘʨʦʜʥʠʤ ʦʨʛʘʥʦʤ ʱʦʜʦ 

ʤʦʨʩʴʢʦʛʦ ʜʥʘ (ISA), ʤʽʞʫʨʷʜʦʚʠʤ ʦʨʛʘʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʽʜ UNCLOS. 

 

 

3.10 ɼʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʜʘʤʧʽʥʛ ʥʘ ʤʦʨʽ 

 

 

ɼʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʜʘʤʧʽʥʛ ʻ ʘʥʪʨʦʧʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʪʨʘʧʣʷʥʥʷʤ ʚ ʤʦʨʝ ʨʝʯʦʚʠʥ. ɼʦʥʥʽ ʚʽʜʢʣʘʜʠ ʟ 

ʝʩʪʫʘʨʥʠʭ ʪʘ ʧʨʠʙʝʨʝʞʥʠʭ ʨʘʡʦʥʽʚ ʟʘʙʨʫʜʥʶʶʪʴ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ 

ʤʝʪʘʣʘʤʠ ʪʘ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʛʝʥʝʟʠʩ ʚʽʜ ʜʘʚʥʽʭ ʜʦ 

ʪʝʧʝʨʠʰʥʽʭ ʯʘʩʽʚ. 

ɯ, ʥʘʧʨʠʢʽʥʮʽ, ʜʘʤʧʽʥʛ ˇʨʫʥʪʽʚ, ʷʢʠʡ ʩʪʚʦʨʝʥʠʡ ʜʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʚʧʣʠʚʘʻ ʥʘ ʧʦʧʫʣʷʮʽʾ ʙʝʟʭʨʝʙʝʪʥʠʭ ʽ ʨʠʙ [98], [99]. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʧʦʪʝʥʮʽʡʥʽ ʝʢʦʣʦʛʽʯʥʽ ʥʝʙʝʟʧʝʢʠ, ʜʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʦʨʪʽʚ ʽ ʛʘʚʘʥʝʡ ʽ ʥʘʚʽʛʘʮʽʡʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʽ ʪʦʤʫ ʧʦʛʣʠʙʣʶʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʷ ʚ ʢʽʣʴʢʦʭ 

ʢʨʘʾʥʘʭ ʉʚʽʪʫ  [100]. 

ʆʢʝʘʥʩʴʢʠʡ ʜʘʤʧʽʥʛ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ "ʙʫʜʴ-ʷʢʝ ʥʘʚʤʠʩʥʝ ʚʠʜʘʣʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʘʙʦ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʟ ʩʫʜʝʥ, ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʧʣʘʪʬʦʨʤ ʘʙʦ ʽʥʰʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʩʧʦʨʫʜ ʥʘ ʤʦʨʽ". ɼʘʤʧʽʥʛ, ʦʪʞʝ, ʟʘʚʞʜʠ ʻ ʥʘʚʤʠʩʥʠʤ, ʥʝ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʚʘʨʽʡʥʽ ʩʢʠʜʠ ʘʙʦ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴʩʷ 

ʄɸʈʇʆʃ [101]. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ʚʠʣʫʯʘʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʜʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʧʦʪʨʝʙʫʻ ʫʪʠʣʽʟʘʮʽʾ ʥʘ ʤʦʨʽ ʽ ʤʦʞʝ ʪʘʢʦʞ 

ʟʘʰʢʦʜʠʪʠ ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʫ [102]. ɿʘʢʦʥʦʜʘʚʩʪʚʦ ɭʉ ʥʝ ʟʘʯʽʧʘʻ, 

ʟʦʢʨʝʤʘ, ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʡʤʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʥʦʧʦʛʣʠʙʣʝʥʥʷ, ʭʦʯʘ ʥʠʟʢʘ 
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ʜʠʨʝʢʪʠʚ ɭʉ (ʘ ʩʘʤʝ ʈʘʤʢʦʚʘ ɼʠʨʝʢʪʠʚʘ ʧʨʦ ʚʽʜʭʦʜʠ, ʪʝʨʠʪʦʨʽʾ çNature ï 

2000è, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʘʤʢʘʭ ʜʽʾ ʜʠʨʝʢʪʠʚ ʱʦʜʦ ʧʪʘʭʽʚ ʽ ʦʩʝʣʠʱ, WFD ʽ 

MSFD) ʚʧʣʠʚʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʫʤʠʩʥʠʡ ʩʢʠʜ ʚ ʦʢʝʘʥ, ʧʦ ʩʫʪʽ, ʨʝʛʫʣʶʻʪʴʩʷ ʂʦʥʚʝʥʮʽʻʶ ʧʨʦ ʧʨʦʬʽʣʘʢʪʠʢʫ 

ʤʦʨʩʴʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʰʣʷʭʦʤ ʧʦʭʦʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ 1972 

(ʃʦʥʜʦʥʩʴʢʘ ʂʦʥʚʝʥʮʽʷ) ʪʘ ʡʦʛʦ ʧʨʦʪʦʢʦʣʫ 1996 ʨ. (ʃʦʥʜʦʥʩʴʢʠʡ ʧʨʦʪʦʢʦʣ). 

ʇʦʭʦʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʪʦʢʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʙʦʨʦʥʝʥʽ ʃʦʥʜʦʥʩʴʢʦʶ 

ʂʦʥʚʝʥʮʽʻʶ, ʘʣʝ ʚ ʤʠʥʫʣʦʤʫ ʚʩʽ ʚʠʜʠ ʚʽʜʭʦʜʽʚ ʙʫʣʠ ʩʢʠʥʫʪʽ ʚ ʦʢʝʘʥ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʟʘʙʨʫʜʥʝʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ ʽ ʢʘʥʘʣʽʟʘʮʽʡʥʽ ʦʩʘʜʠ. ʍʦʯʘ 

ʥʝʤʘʻ ʧʦʚʥʠʭ ʟʘʧʠʩʽʚ ʧʨʦ ʦʙʩʷʛʠ ʽ ʪʠʧʠ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʦʨʩʴʢʠʭ ʚʦʜʘʭ ʜʦ 1972 ʨ., ʜʝʷʢʽ ʨʘʡʦʥʠ ʟ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ 

ʧʦʭʦʚʘʥʥʷʤʠ ʩʪʘʣʠ ʷʚʥʦ ʟʘʙʨʫʜʥʝʥʠʤʠ ʟ ʚʠʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ PAHs, 

ʢʠʩʣʦʪʥʠʭ ʭʽʤʽʯʥʠʭ ʚʽʜʭʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʭʦʜʠ ʜʚʦʦʢʠʩʫ ʪʠʪʘʥʫ, ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ( [103], [104], [105]. 

ʈʘʜʽʦʘʢʪʠʚʥʽ ʚʽʜʭʦʜʠ, ʙʦʻʧʨʠʧʘʩʠ ʽ ʭʽʤʽʯʥʘ ʟʙʨʦʷ ʪʘʢʦʞ ʨʝʛʫʣʷʨʥʦ 

ʩʢʠʜʘʶʪʴʩʷ ʚ ʤʦʨʝ ʚ ʫʩʴʦʤʫ ʉʚʽʪʽ ʨʘʥʽʰʝ ʽ ʜʦ ʟʘʙʦʨʦʥʠ ʃʦʥʜʦʥʩʴʢʦʶ 

ʂʦʥʚʝʥʮʽʻʶ [106]. 

ʇʝʨʰʘ ʛʣʦʙʘʣʴʥʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʫʪʠʣʽʟʘʮʽʾ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʚ 

ʤʦʨʝ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʫ 1991 ʨʦʮʽ ʄʽʞʥʘʨʦʜʥʠʤ ʘʛʝʥʪʩʪʚʦʤ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ 

(ʄɸɻɸʊɽ), ʘ ʧʦʪʽʤ ʦʥʦʚʣʝʥʘ ʫ 1999 ʪʘ 2015 ʨʨ. ʎʝʡ ʟʚʽʪ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ 

ʜʘʪʫ ʽ ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʫʪʠʣʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʠʧ, ʢʽʣʴʢʽʩʪʴ ʽ ʚʘʛʫ, 

ʘʙʦ ʦʙʩʷʛ ʢʦʥʪʝʡʥʝʨʽʚ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʽʥʬʦʨʤʘʮʽʷ ʥʝʦʜʥʦʨʽʜʥʘ ʯʝʨʝʟ ʨʽʟʥʽ 

ʩʧʦʩʦʙʠ, ʚ ʷʢʠʭ ʢʨʘʾʥʠ ʟʙʝʨʝʛʣʠ ʩʚʦʾ ʜʘʥʥʽ ʽ, ʥʘʞʘʣʴ, ʜʦʢʣʘʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʨʘʜʽʦʥʫʢʣʽʜʥʽ ʩʢʣʘʜʠ ʚʽʜʭʦʜʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʩʫʪʥʷ. ɺ OSPAR ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʾ ɸʪʣʘʥʪʠʢʠ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʧʨʠʙʣʠʟʥʦ 98% ʚʽʜ ʫʪʠʣʽʟʦʚʘʥʠʭ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʩʢʣʘʜʘʚʩʷ ʟ ʙʝʪʘ-ʽ ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʪʨʠʪʽʶ (3H) ʪʘ ʽʥʰʽ, ʪʘʢʽ ʷʢ 90Sr, 134 137 Cs, Fe, Co, Co, ʽ C. ʈʝʰʪʘ 

(2%) ʙʫʣʠ ʘʣʴʬʘ-ʚʠʧʨʦʤʽʥʶʚʘʯʽ ʽ ʩʢʣʘʜʘʣʠʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʧʣʫʪʦʥʽʶ ʽ 

ʽʟʦʪʦʧʽʚ ʘʤʝʨʠʮʽʷ (OSPAR, 2014b, [107]). ʋ ɹʘʣʪʽʡʩʴʢʦʤʫ ʤʦʨʽ ʙʫʣʦ ʦʬʽʮʽʡʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʫ ʛʨʫʥʪʽ ʜʘʤʧʽʥʛʫ ʪʘ ʩʢʠʜʘʭ ʜʝʢʽʣʴʢʘ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ, 
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ʘʣʝ ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʢʣʘʜ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚʽʜʩʫʪʥʷ (HELCOM, 2003, 

[108]). ʅʝʤʘʻ ʦʬʽʮʽʡʥʦʛʦ ʟʘʧʠʩʫ ʽ ʥʝʤʘʻ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʢʘʟʽʚ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʩʢʠʜʘʶʪʴ ʚ ʏʦʨʥʝ ʤʦʨʝ. ʋ ʉʝʨʝʜʟʝʤʥʦʤʫ ʤʦʨʽ ʜʝʪʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʽʩʪʦʨʠʯʥʝ ʧʦʭʦʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʻ ʩʢʣʘʜʥʦʶ ʜʣʷ 

ʜʦʩʪʫʧʫ, ʘʙʦ ʚʽʜʩʫʪʥʷ  [109]. 

ɺʧʣʠʚ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʣʶʜʠʥʫ ʻ 

ʜʦʩʽ ʜʦ ʢʽʥʮʷ ʥʝ ʚʠʟʥʘʯʝʥʠʤ. ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʦʚʝʜʝʥʽ ʧʨʦʪʷʛʦʤ 

ʜʝʷʢʠʭ ʨʦʢʽʚ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʜʘʤʧʽʥʛʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʧʦʢʘʟʘʣʠ, ʱʦ 

ʦʙʯʠʩʣʶʚʘʥʽ ʜʦʟʠ ʜʦ ʣʶʜʠʥʠ ʙʫʣʠ ʥʝʟʥʘʯʥʠʤʠ, ʭʦʯʘ ʥʘʜʽʡʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʚʝʨʥʝʥʦ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʙʘʟʦʚʠʭ ʜʘʥʠʭ (HELCOM, 2003; OSPAR, 2014, [108], [110]). 

 

 

3.11 ɹʦʻʧʨʠʧʘʩʠ ʽ ʭʽʤʽʯʥʘ ʟʙʨʦʷ 

 

 

ʍʽʤʽʯʥʘ ʟʙʨʦʷ ʽ ʟʚʠʯʘʡʥʽ ʙʦʻʧʨʠʧʘʩʠ ʙʫʣʠ ʩʢʠʥʫʪʽ ʚ ʻʚʨʦʧʝʡʩʴʢʽ ʚʦʜʠ 

ʧʽʩʣʷ I ʽ II ʉʚʽʪʦʚʠʭ ʚʦʻʥ, ʚ ʦʩʥʦʚʥʦʤʫ ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ ʤʦʨʽ (Roose et al., 2011; 

Beğdowski et al., 2016, [71], [111]). ɺʝʣʠʢʽ ʦʙʩʷʛʠ ʙʫʣʠ ʪʘʢʦʞ ʩʢʠʥʫʪʽ ʚ 

ʆʉʇɸʈ - ʤʦʨʩʴʢʦʤʫ ʨʘʡʦʥʽ (OSPAR, 2010c, [112]) ʽ ʚ ʉʝʨʝʜʟʝʤʥʦʤʫ ʤʦʨʽ, 

ʦʩʦʙʣʠʚʦ ʚ ʧʽʚʜʝʥʥʽʡ ɸʜʨʽʘʪʠʮʽ, ʷʢʘ ʪʘʢʦʞ ʙʫʣʘ ʙʽʣʴʰ ʥʝʱʦʜʘʚʥʦ 

ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʙʘʣʢʘʥʩʴʢʦʾ ʚʽʡʥʠ [101]. ɹʦʡʦʚʽ ʨʝʯʦʚʠʥʠ ʩʪʘʥʦʚʣʷʪʴ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʢʣʘʩ ʟʘʩʪʘʨʽʣʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʘʣʝ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʪʦʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʝʣʠʯʠʥʠ, ʤʽʩʮʷ ʽ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʮʴʦʛʦ ʩʤʽʪʪʻʟʚʘʣʠʱʘ 

[113]. 

ʍʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʦʭʦʜʷʪʴ ʚʽʜ ʙʦʡʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʦʞʫʪʴ ʚ 

ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʦʪʨʘʧʣʷʪʠ ʚ ʤʦʨʝ ʽ ʧʦʰʠʨʶʚʘʪʠʩʷ ʟ ʜʽʣʷʥʦʢ ʫʪʠʣʽʟʘʮʽʾ 

ʜʦ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ ʨʘʡʦʥʽʚ. ɺʠʪʽʢ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ʟ ʢʦʨʦʟʽʡʥʠʭ 

ʙʦʻʧʨʠʧʘʩʽʚ ʙʫʚ ʥʝʱʦʜʘʚʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ ʩʤʽʪʪʻʟʚʘʣʠʱʽ ɹʘʣʪʽʡʩʴʢʦʛʦ 

ʤʦʨʷ [114], [115] ʽ ɸʜʨʽʘʪʠʯʥʦʛʦ ʤʦʨʷ [116], ʽ ʻ ʧʨʦʛʥʦʟʠ, ʱʦ ʢʦʨʦʟʽʷ ʧʨʠʚʝʜʝ 
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ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʚʠʪʦʢʫ ʚ ʩʝʨʝʜʠʥʽ 21-ʛʦ ʩʪʦʣʽʪʪʷ [71]. ʂʨʽʤ ʪʦʛʦ, 

ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʤʦʨʽ, ʪʘʢʽ ʷʢ ʰʝʣʴʬʦʚʽ 

ʚʽʪʨʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʽ ʪʨʫʙʦʧʨʦʚʦʜʠ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʚ ʛʘʣʫʟʽ ʨʠʙʘʣʴʩʪʚʘ, 

ʧʽʜʥʷʣʠ ʥʦʚʽ ʧʠʪʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʽ ʟʘʭʦʜʠ ʤʦʞʫʪʴ ʪʘʢʦʞ ʟʘʪʨʦʥʫʪʠ ʩʭʦʚʠʱʘ 

ʙʦʻʧʨʠʧʘʩʽʚ. 

ɹʣʠʟʴʢʦ 70 ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʩʢʣʘʜʽ ʟʙʨʦʾ ʚ 

20-ʤʫ ʩʪʦʣʽʪʪʽ [117]. ʇʦʚʥʦʛʦ ʩʧʠʩʢʫ ʥʝ ʽʩʥʫʻ, ʪʘʢ ʷʢ ʩʢʣʘʜ ʤʘʪʝʨʽʘʣʽʚ ʚ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʝʚʽʜʦʤʠʡ [118]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʚʠʯʘʡʥʽ ʙʦʻʧʨʠʧʘʩʠ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʩʥʦʚʥʫ ʯʘʩʪʢʫ ʩʢʠʥʫʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟ ʥʽʪʨʦʘʨʦʤʘʪʠʯʥʦʾ ʚʠʙʫʭʦʚʦʾ ʨʝʯʦʚʠʥʠ, ʪʘʢʠʭ ʷʢ TNT (2, 4, 6 

ʪʨʠʥʽʪʨʪʦʣʫʦʣ) ʽ DNT (2, 4-ʜʝʥʽʪʨʦʪʦʣʫʦʣ), ʽ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ 

RDX (ʛʝʢʛʽʜʨʦ-1, 3, 5-ʪʨʠʪʨʽʥʽ-1, 3,5-ʪʨʽʘʟʠʥ). 

ʂʨʽʤ ʚʠʙʫʭʦʚʦʾ ʨʝʯʦʚʠʥʠ, ʟʚʠʯʘʡʥʽ ʙʦʻʧʨʠʧʘʩʠ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʝʪʘʣʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʤʽʜʽ, ʟʘʣʽʟʘ, ʥʽʢʝʣʶ, ʚʦʣʴʬʨʘʤʫ, ʦʣʦʚʫ, 

ʩʚʠʥʮʶ, ʘʣʶʤʽʥʽʶ ʽ ʮʠʥʢʫ, ʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʦʢʩʠʜʠ, ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ ʪʘ 

ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʪʘʢʽ ʷʢ ʥʽʪʨʘʪʠ, ʩʝʣʽʪʨʫ, ʥʽʪʨʦʛʣʽʮʝʨʠʥ ʽ ʥʽʪʨʦʮʝʣʶʣʦʟʫ [119], 

[120], [121]. ɺʽʜʦʤʦ, ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʦʾ ʟʙʨʦʾ (ʥʘʧʨʠʢʣʘʜ, ʱʦ 

ʤʽʩʪʷʪʴ ʙʽʣʠʡ ʬʦʩʬʦʨ) ʪʘʢʦʞ ʯʘʩʪʦ ʫʪʠʣʽʟʫʶʪʴʩʷ ʚ ʤʦʨʝ. ɿʘʙʨʫʜʥʝʥʥʷ ʙʽʣʠʤ 

ʬʦʩʬʦʨʦʤ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʟʘʧʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ 

ʧʨʠʙʝʨʝʞʥʠʭ ʨʘʡʦʥʘʭ ʧʦ ʚʩʴʦʤʫ ʉʚʽʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ OSPAR - ʤʦʨʩʴʢʦʾ 

ʟʦʥʠ, ɹʘʣʪʽʡʩʴʢʦʛʦ ʪʘ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʽʚ  [116], [122]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʭʽʤʽʯʥʦʾ ʟʙʨʦʾ, ʪʦ ʦʩʥʦʚʥʽ ʩʧʦʣʫʢʠ, ʚʽʜʦʤʽ ʘʙʦ 

ʧʽʜʦʟʨʶʶʪʴʩʷ, ʱʦ ʙʫʣʠ ʩʢʠʥʫʪʽ ʚ ʤʦʨʝ ʻ ʙʣʽʩʪʝʨʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʠʛʣʷʜʽ 

ʩʽʨʯʘʪʦ-ʛʽʨʯʠʯʥʠʤ ʛʘʟʦʤ ʽ ʤʠʰ'ʷʢʫ ʤʽʩʪʷʪʴ ʩʧʦʣʫʢʠ, ʪʘʢʽ ʷʢ ʘʜʘʤʘʩʘʡʪ, ʂʣʘʨʢ 

I, ʂʣʘʨʢ II (ʮʽʘʥʽʜ ʜʽʬʝʥʠʣʘʨʩʠʥʫʩ) ʽ ʦʣʽʷ ʘʨʢʩʠʪʫ (ʪʝʭʥʽʯʥʘ ʩʫʤʽʰ ʂʣʘʨʢʘ I 

(35%), ʬʝʥʦʭʣʦʨʣʦʢʩʠʥʫʩʫ (50%), ʪʨʠʭʣʦʨʦʢʘʨʙʦʢʩʠʥʫʩ (5%), 

ʪʨʠʬʝʥʠʣʘʨʩʠʥʫʩ (5%)). ɯʥʰʽ ʩʧʦʣʫʢʠ ʚʢʣʶʯʘʶʪʴ ʥʝʨʚʦʚʽ ʘʛʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ, 

Tabun, ʟʘʜʫʰʣʠʚʽ ʘʛʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ, ʬʦʩʛʝʥ ʽ ʣʘʢʨʠʤʘʪʦʨʠ (ʥʘʧʨʠʢʣʘʜ, Ŭ-

ʣʦʨʘʮʝʪʦʥ) [122], [123]. 

ɹʘʛʘʪʦ ʟ ʮʠʭ ʚʠʜʽʚ ʟʙʨʦʾ ʤʽʩʪʷʪʴ ʥʝʙʝʟʧʝʯʥʽ ʜʦʙʘʚʢʠ, ʪʘʢʽ ʷʢ ʘʨʦʤʘʪʠʯʥʽ 
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ʪʘ ʭʣʦʨʦʚʘʥʽ ʨʦʟʯʠʥʥʠʢʠ (ʥʘʧʨʠʢʣʘʜ, ʙʝʥʟʦʣ, ʭʣʦʨʦʙʝʥʦʣ, ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ) 

(HELCOM, 2013a, [122]). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʤʘʣʦ ʷʢ ʽ ʨʘʥʽʰʝ ʚʽʜʦʤʦ ʧʨʦ ʾʭ 

ʙʽʦʘʢʫʤʫʣʷʮʽʡʥʠʡ ʽ ʧʦʙʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ ʽ ʙʽʦʪʫ [124], [122].  

 

 

3.12 ɯʥʰʽ ʚʠʜʠ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʤʦʨʽ 

 

 

ɯʥʰʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʷʢ ʧʦʪʝʥʮʽʡʥʽ 

ʜʞʝʨʝʣʘ ʤʦʨʩʴʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʥʠʟʢʫ ʘʚʘʨʽʡ ʥʘ ʤʦʨʽ, ʱʦ 

ʧʨʠʟʚʝʣʦ ʜʦ ʬʘʢʪʠʯʥʦʛʦ ʘʙʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (IAEA, 2015, [125]). ʐʪʫʯʥʽ ʨʘʜʽʦʥʫʢʣʽʜʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʚʝʜʝʥʽ ʚ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʰʣʷʭʦʤ ʪʝʩʪʫʚʘʥʥʷ ʷʜʝʨʥʦʾ ʟʙʨʦʾ [126]. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʨʘʙʝʣʴʥʽ ʘʚʘʨʽʾ, ʷʢ ʥʝʜʘʚʥʽ, ʪʘʢ ʽ ʽʩʪʦʨʠʯʥʽ, ʤʦʞʫʪʴ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  [127]. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʤʽʞ 

2,5 ʽ 20 400 000 ʪʦʥ ʥʘʬʪʠ ʤʽʩʪʷʪʴʩʷ ʚ ʟʘʪʦʥʫʣʠʭ ʢʦʨʘʙʣʷʭ ʧʦ ʚʩʴʦʤʫ ʉʚʽʪʫ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʽʣʴʥʝʥʽ ʧʨʠ ʢʦʨʘʙʝʣʴʥʠʭ ʘʚʘʨʽʷʭ [128]. ʇʦʛʽʨʰʝʥʥʷ ʽ 

ʢʦʨʦʟʽʷ ʟʘʩʪʘʨʽʣʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʝ ʪʘʢʦʞ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʦʢʫ ʽʥʰʠʭ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʚ ʦʩʥʦʚʥʦʤʫ ʤʠʰ'ʷʢʫ, ʤʝʪʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʢʘʜʤʽʡ, ʤʽʜʴ, 

ʭʨʦʤ, ʩʚʠʥʝʮʴ, ʨʪʫʪʴ ʽ ʮʠʥʢ, ʽ ʽʥʰʽʭ ʩʧʦʣʫʢ ï ʈʉɺs, ʘʟʙʝʩʪʫ, ʙʽʦʮʠʜʽʚ, PVC ʽ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ [127], [129], [130].  
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4 ʋɿɸɻɸʃʔʅɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰ ʑʆɼʆ ɼɾɽʈɽʃ ɿɸɹʈʋɼʅɽʅʅʗ 

 

 

ɺ ʜʦʜʘʪʢʫ ɸ ʪʘʙʣʠʮʷ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʠʩʦʢ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʧʦʪʨʘʧʠʣʠ ʚ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜ ʤʦʨʝʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 276 ʨʝʯʦʚʠʥ ʟ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʤ ʥʦʤʝʨʦʤ 

CAS ʽ ʦʩʥʦʚʥʽ ʤʦʨʩʴʢʽ ʜʞʝʨʝʣʘ: 19 ʤʝʪʘʣʽʚ/ʤʝʪʘʣʦʾʜʽʚ, 10 ʦʨʛʘʥʦ-ʤʝʪʘʣʠʯʥʠʭ 

ʩʧʦʣʫʢ, 24 ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, 204 ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʽ 19 ʨʘʜʽʦʥʫʢʣʽʜʽʚ. 

ʐʝʣʴʬʦʚʘ ʥʘʬʪʦʛʘʟʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʚʥʦʩʠʪʴ ʫ ʮʝʡ ʧʝʨʝʣʽʢ ʥʘʡʚʠʱʫ ʢʽʣʴʢʽʩʪʴ 

ʨʝʯʦʚʠʥ, ʟʘ ʷʢʠʤʠ ʩʣʽʜʫʶʪʴ ʩʫʜʥʦʧʣʘʚʩʪʚʦ ʽ ʤʦʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ (ʨʠʩ. 4.1). 

ɹʽʣʴʰ ʪʦʛʦ, ʭʦʯʘ ʙʽʣʴʰʽʩʪʴ ʨʝʯʦʚʠʥ ʙʫʣʘ ʧʦʚ'ʷʟʘʥʘ ʪʽʣʴʢʠ ʟ ʦʜʥʽʻʶ ʤʦʨʩʴʢʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʻ ʚʠʧʘʜʢʠ, ʚ ʷʢʠʭ ʚʦʥʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʙʽʣʴʰ ʥʽʞ ʦʜʥʠʤ ʜʞʝʨʝʣʦʤ, 

ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʾʭ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ. 

ʈʠʩʫʥʦʢ 4.1 ï ɺʽʜʩʦʪʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ [6] 
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ɺʽʜʩʦʪʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʨʝʯʦʚʠʥ, ʟʚ'ʷʟʘʥʠʭ ʟ ʢʦʞʥʠʤ 

ʜʞʝʨʝʣʦʤ ʽʤʦʚʽʨʥʦ, ʧʦʪʨʘʧʠʪʴ ʚ ʤʦʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ. ʎʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ 

ʚʦʥʠ ʧʦʚʠʥʥʽ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʽ, ʘʙʦ ʩʢʠʜʘʶʪʴʩʷ ʥʘ ʨʽʚʥʽ 

ʟʘʥʝʧʦʢʦʻʥʥʷ. ʉʪʫʧʽʥʴ ʩʪʫʨʙʦʚʘʥʦʩʪʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʮʽʥʝʥʘ ʚ ʪʝʨʤʽʥʘʭ 

ʧʦʻʜʥʘʥʥʷ ʯʠʥʥʠʢʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʯʘʩʦʚʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʤʘʩʰʪʘʙʘʭ, ʥʘʜ 

ʷʢʠʤʠ ʟ'ʻʜʥʘʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʨʘʟʦʤ ʟ ʾʭ ʪʦʢʩʠʯʥʽʩʪʶ ʽ ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ 

ʥʘ ʤʦʨʩʴʢʽ ʦʨʛʘʥʽʟʤʠ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʮʝʡ ʣʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʘʣʫ ʟʘʙʝʟʧʝʯʝʥʥʽʩʪʴ, ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʙʘʛʘʪʴʦʭ ʟ ʮʠʭ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʩʧʝʢʪʽʚ. 

ɯʥʬʦʨʤʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ ʙʘʛʘʪʴʦʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʴʦʛʦʜʥʽ ʤʘʣʦ ʜʦʩʪʫʧʥʘ, ʟʦʢʨʝʤʘ, ʜʣʷ ʪʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ ʽ ʰʝʣʴʬʦʚʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʅʘʚʽʪʴ ʷʢʱʦ ʜʘʥʽ 

ʜʦʩʪʫʧʥʽ, ʪʦʡ ʩʘʤʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʧʨʦʜʘʚʘʪʠʩʷ ʧʽʜ ʨʽʟʥʠʤʠ ʽʤʝʥʘʤʠ, ʘ 

ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ. ʎʝ ʨʦʙʠʪʴ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʢʦ ʟʙʝʨʝʛʪʠ ʻʜʠʥʽ ʟʘʧʠʩʠ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʘʩʰʪʘʙʥʠʭ ʧʦʨʽʚʥʷʥʴ ʽ ʦʮʽʥʠʪʠ 

ʧʦʪʝʥʮʽʡʥʽ ʝʬʝʢʪʠ ʥʘ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʪʠ ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʚʠʚʽʣʴʥʝʥʥʷ ʭʽʤʽʢʘʪʽʚ ʪʘʢʦʞ ʜʫʞʝ ʚʘʞʢʦ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʨʝʯʦʚʠʥ, ʪʽʣʴʢʠ ʬʘʢʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʢʫʤʝʥʪʘʣʴʥʦ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʟʽ ʚʽʡʥʠ ʤʘʪʝʨʽʘʣ, 

ʷʢʠʡ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʪʘʻʤʥʠʯʠʤ ʽ ʢʦʥʬʽʜʝʥʮʽʡʥʠʤ. ɿ ʧʽʜʚʠʱʝʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʤʦʨʷ, ʨʝʛʫʣʷʨʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʠʧʽʚ ʽ 

ʢʽʣʴʢʦʩʪʽ ʚʠʧʫʱʝʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʚʧʣʠʚʫ ʢʦʞʥʦʾ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʤʦʨʩʴʢʽ 

ʝʢʦʩʠʩʪʝʤʠ. 

ʄʦʞʥʘ ʜʽʟʥʘʪʠʩʷ ʟ [6], ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʨʦʩʪʘʶʯʫ ʫʚʘʛʫ ʜʦ ʨʠʟʠʢʫ, 

ʧʦʚ'ʷʟʘʥʦʛʦ ʽʟ ʧʦʪʨʘʧʣʷʥʥʷʤ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʤʦʨʝ, ʽ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʤʦʥʽʪʦʨʠʥʛ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʝʛʫʣʷʨʥʦʤʫ ʨʝʞʠʤʽ, ʜʦ ʟʥʘʯʥʦʾ 

ʯʘʩʪʠʥʠ ʽʥʬʦʨʤʘʮʽʾ ʚʘʞʢʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ, ʚʦʥʘ ʘʥʘʣʽʟʫʶʪʴʩʷ 

ʥʝʩʠʩʪʝʤʘʪʠʯʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʣʽʧʰʝʥʥʷ ʟʙʦʨʫ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʥʝ 

ʤʝʥʰ ʚʘʞʣʠʚʦ, ʥʽʞ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʷʢʦʩʪʽ ʜʘʥʠʭ. 
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ʆʯʝʚʠʜʥʦ, ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʟʥʘʯʝʥʠʡ ʩʧʠʩʦʢ ʤʦʨʩʴʢʠʭ ʨʝʯʦʚʠʥ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʢʨʠʪʠʡ, ʘʣʝ ʷʢ ʟʚʝʜʝʥʠʡ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʧʨʠ ʧʽʜʭʦʜʽ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜ ʧʨʠʙʝʨʝʞʥʠʭ ʜʦ ʚʽʜʢʨʠʪʠʭ ʫʤʦʚ ʤʦʨʷ. 

ɼʣʷ ʮʴʦʛʦ ʪʘʙʣʠʮʷ 1 ʪʘʢʦʞ ʥʘʜʘʻ ʦʛʣʷʜ ʽʥʩʪʨʫʤʝʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ 

ʨʘʤʦʢ ʜʣʷ ʥʘʛʣʷʜʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʮʠʭ ʨʝʯʦʚʠʥ ʚ ɭʉ. ʆʪʞʝ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, 

ʱʦ ʢʽʣʴʢʘ ʨʝʯʦʚʠʥ WFD ʥʝ ʚʠʨʽʰʫʚʘʣʠ ʟʘ ʙʫʜʴ-ʷʢʫ ʧʨʦʛʨʘʤʫ RSC, ʽ ʥʘʚʧʘʢʠ. 

ʂʨʽʤ ʪʦʛʦ, ʪʽʣʴʢʠ ʯʦʪʠʨʠ WFD PS (PAHs, ʢʘʜʤʽʡ, ʨʪʫʪʴ ʽ ʩʚʠʥʝʮʴ) ʪʘʢʦʞ 

ʧʨʽʦʨʠʪʝʪʥʽ ʚ ʯʦʪʠʨʴʦʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʦʨʩʴʢʠʭ ʨʝʛʽʦʥʘʭ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʽʥʰʽ 

ʨʝʯʦʚʠʥʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʨʽʟʥʠʤʠ ʨʘʤʢʘʤʠ, ʪʘ ʚ ʨʽʟʥʦʤʫ ʩʝʥʩʽ. 

ʊʦʤʫ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʛʘʨʤʦʥʽʟʘʮʽʾ ʚ ɭʚʨʦʧʽ ʱʦʜʦ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʚʽʜʽʙʨʘʥʠʭ ʨʽʟʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʨʘʤʢʘʤʠ, ʜʦʩʠʪʴ 

ʥʠʟʴʢʠʡ. ʇʨʦʪʝ, ʷʽʩʥʫʻ ʨʷʜ ʽʥʰʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʘʙʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʫʛʦʜ ʽ ʧʨʦʛʨʘʤ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʘʙʦ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʷʢʽ ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ 

ʙʽʣʴʰʽʩʪʶ ʨʝʯʦʚʠʥ ʘʙʦ ʛʨʫʧʠ ʨʝʯʦʚʠʥ. ɺʘʞʣʠʚʦ, ʦʜʥʘʢ, ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʘʡʞʝ 

ʪʨʝʪʠʥʘ ʚʠʷʚʣʝʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ  ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʠʭ 

ʣʦʢʘʣʴʥʠʭ ʤʘʩʰʪʘʙʘʭ. 
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ɺʀʉʅʆɺʂʀ 

 

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʠʭ ʧʨʠʡʤʘʚ ʫʯʘʩʪʴ ʋʢʨʅʎɽʄ ʧʨʦʪʷʛʦʤ 

2016-2019 ʨʨ., ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʝʛʽʦʥʘʣʴʥʫ ʮʠʬʨʦʚʫ çʙʽʙʣʽʦʪʝʢʫè 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ɺʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ çʏʦʨʥʦʤʦʨʩʴʢʘ ʙʘʟʘ ʜʘʥʠʭ ʥʝʚʽʜʦʤʠʭ 

ʨʝʯʦʚʠʥè, ʽ ʚʦʥʘ ʚʞʝ ʥʘʣʽʯʫʻ ʙʽʣʴʰʝ 17 ʪʠʩʷʯ çʚʽʜʙʠʪʢʽʚè. ʎʝ ʧʝʨʰʘ ʜʦʩʪʫʧʥʘ 

ʜʣʷ ʚʩʴʦʛʦ ʉʚʽʪʫ ʙʘʟʘ ʜʘʥʠʭ, ʷʢʘ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʙʫʜʝ ʨʦʟʰʠʨʶʚʘʪʠʩʷ 

ʜʘʥʠʤʠ ʟ ʌʨʘʥʮʽʾ, ʅʦʨʚʝʛʽʾ ʪʘ ʅʽʤʝʯʯʠʥʽ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʤʝʨʝʞʽ 

NORMAN (www.normannetwork.net). 

ʅʘʩʪʫʧʥʠʤ ʰʘʛʦʤ ʻ ʩʪʚʦʨʝʥʥʷ  ʨʝʻʩʪʨʫ ʚʩʽʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. ɹʝʟ 

ʪʘʢʦʛʦ ʨʝʻʩʪʨʫ ʻ ʥʝʤʦʞʣʠʚʠʤ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ, 

ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʜʦʙʨʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʅʘʮʽʦʥʘʣʴʥʠʭ ʄʦʨʩʴʢʠʭ ʩʪʨʘʪʝʛʽʡ 

ʯʦʨʥʦʤʦʨʩʴʢʠʭ ʢʨʘʾʥ. ʎʝ ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ 

ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʨʽʚ 

ʪʘ ʦʢʝʘʥʽʚ. 

ʗʢ ʚʞʝ ʚʽʜʤʽʯʘʣʦʩʴ, ʨʽʚʝʥʴ ʛʘʨʤʦʥʽʟʘʮʽʾ ʚ ɭʚʨʦʧʽ ʱʦʜʦ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʚʽʜʽʙʨʘʥʠʭ ʨʽʟʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʨʘʤʢʘʤʠ ʱʝ ʻ ʜʦʩʠʪʴ ʥʠʟʴʢʠʤ. 

ʄʘʝ ʨʷʜ ʨʽʟʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʘʙʦ ʤʽʞʥʘʨʦʜʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʫʛʦʜ ʽ ʧʨʦʛʨʘʤ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʘʙʦ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʽ, ʷʢʽ ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ ʙʽʣʴʰʽʩʪʶ ʨʝʯʦʚʠʥ ʘʙʦ 

ʛʨʫʧʠ ʨʝʯʦʚʠʥ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʤʦʨʝ ʚʽʜ ʤʦʨʝʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʜʥʘʢ, ʤʘʡʞʝ ʪʨʝʪʠʥʘ ʚʠʷʚʣʝʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ  ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʙʫʜʴ-

ʷʢʠʭ ʣʦʢʘʣʴʥʠʭ ʤʘʩʰʪʘʙʘʭ. 

ɯʥʬʦʨʤʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʩʴʦʛʦʜʥʷʰʥʽʡ ʯʘʩ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʤʘʣʦ ʜʦʩʪʫʧʥʘ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʦʮʽʥʶʻʪʴʩʷ 

ʥʝʩʠʩʪʝʤʘʪʠʯʥʦ, ʙʽʣʴʰ ʟʘ ʚʩʝ, ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ ʽ ʰʝʣʴʬʦʚʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʋ ʟʚʷʟʢʫ ʟ ʮʠʤ, ʧʦʣʽʧʰʝʥʥʷ ʟʙʦʨʫ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʻ ʥʝ ʤʝʥʰ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚʽʜʥʦʩʥʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ 
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ʧʽʜʚʠʱʝʥʥʷ  ʷʢʦʩʪʽ ʜʘʥʠʭ. 

ɺ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʽ ʱʦ ʜʦ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʤʘʡʞʝ ʫʩʷ 

ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʥʘ ʤʦʨʽ: 

1) ɸʚʘʨʽʡʥʽ ʨʦʟʣʠʚʠ  

2) ʅʘʬʪʦʚʽ ʨʦʟʣʠʚʠ 

3) ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʩʢʠʜʠ  

4) ɺʧʣʠʚ ʚʽʜ ʘʥʪʠʦʙʨʦʩʪʘʶʯʠʭ ʬʘʨʙ  

5) ʄʘʨʠʢʫʣʴʪʫʨʘ 

6) ʇʨʦʪʠʚʦʦʙʨʘʩʪʘʶʯʽ ʙʽʦʮʠʜʠ 

7) ʈʦʟʚʽʜʢʘ ʪʘ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʥʘ ʰʝʣʴʬʽ 

8) ɯʥʰʽ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ ʥʘ ʰʝʣʴʬʽ 

9) ʈʦʟʨʦʙʢʘ ʤʦʨʩʴʢʦʛʦ ʜʥʘ 

10) ɼʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʜʘʤʧʽʥʛ ʥʘ ʤʦʨʽ 

11) ɹʦʻʧʨʠʧʘʩʠ ʽ ʭʽʤʽʯʥʘ ʟʙʨʦʷ 

12) ɯʥʰʽ ʚʠʜʠ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʤʦʨʽ 

ʐʝʣʴʬʦʚʘ ʥʘʬʪʦʛʘʟʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʚʥʦʩʠʪʴ ʫ ʧʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʥʘʡʚʠʱʫ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ, ʟʘ ʷʢʠʤʠ ʩʣʽʜʫʶʪʴ ʩʫʜʥʦʧʣʘʚʩʪʚʦ ʽ 

ʤʦʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ. ʇʨʠ ʮʴʦʤʫ ʻ ʚʠʧʘʜʢʠ, ʚ ʷʢʠʭ ʚʧʣʠʚ ʨʝʯʦʚʠʥ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʙʽʣʴʰ ʥʽʞ ʦʜʥʠʤ ʜʞʝʨʝʣʦʤ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʾʭ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ. 

ɯʥʬʦʨʤʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ ʙʘʛʘʪʴʦʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʴʦʛʦʜʥʽ ʤʘʣʦ ʜʦʩʪʫʧʥʘ, ʟʦʢʨʝʤʘ, ʜʣʷ ʪʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ ʽ ʰʝʣʴʬʦʚʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʅʘʚʽʪʴ ʷʢʱʦ ʜʘʥʽ 

ʜʦʩʪʫʧʥʽ, ʪʦʡ ʩʘʤʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʧʨʦʜʘʚʘʪʠʩʷ ʧʽʜ ʨʽʟʥʠʤʠ ʥʘʟʚʘʤʠ, ʘ 

ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ. ʎʝ ʨʦʙʠʪʴ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʢʦ ʟʜʽʡʩʥʠʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʘʩʰʪʘʙʥʠʭ ʧʦʨʽʚʥʷʥʴ ʽ 

ʦʮʽʥʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʚʧʣʠʚʠ ʥʘ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ɺʘʞʣʠʚʦ, ʦʜʥʘʢ, ʧʦʤʽʪʠʪʠ, ʱʦ ʤʘʡʞʝ ʪʨʝʪʠʥʘ ʚʠʷʚʣʝʥʠʭ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʥʽʜʝ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʪʘ ʥʝ ʫʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 

ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
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ɼʦʜʘʪʦʢ ɸ 

ʊʘʙʣʠʮʷ ɸ1 - ʇʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ 

ʤʦʨʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʜʞʝʨʝʣ ʪʘ ʾʭ ʚʨʘʭʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʢʦʥʦʜʘʚʯʦ-ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʦʥʚʝʥʮʽʡ [6] 
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