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ɼʠʩʮʠʧʣʽʥʘ çɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷè, ʷʢʫ ʚʠʚʯʘʶʪʴ ʟʜʦʙʫʚʘʯʽ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 201 çɸʛʨʦʥʦʤʽʷè, ʟʘʙʝʟʧʝʯʫʻ ʬʘʭʽʚʮʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʥʘʥʥʷʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʛʝʦʜʝʟʠʯʥʠʤʠ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʥʠʤʠ 

ʨʦʙʦʪʘʤʠ. 

ɿʛʽʜʥʦ ʟ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ (ʆʇʇ) ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 201 

çɸʛʨʦʥʦʤʽʷè, ʛʘʣʫʟʽ ʟʥʘʥʴ 20 "ɸʛʨʘʨʥʽ ʥʘʫʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʦ", 

ʟʘʪʚʝʨʜʞʝʥʦʶ ʫ 2019ʨ., ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ɯɯ-ʛʦ ʢʫʨʩʫ 

ʚʠʙʽʨʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ çɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷè / çɻʝʦʜʝʟʽʷ ʟ 

ʦʩʥʦʚʘʤʠ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷè (ʢʦʜ ɺɹ 20) ʚ ʦʙʩʷʟʽ 4-ʭ ʢʨʝʜʠʪʽʚ ʟ 

ʧʽʜʩʫʤʢʦʚʠʤ ʢʦʥʪʨʦʣʝʤ ï ʝʢʟʘʤʝʥ. 

ɺ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʽʡ ʧʨʦʛʨʘʤʽ ʨʦʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʽʩʪʽ 201 çɸʛʨʦʥʦʤʽʷè, 

ʛʘʣʫʟʽ ʟʥʘʥʴ 20 "ɸʛʨʘʨʥʽ ʥʘʫʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʦ": 

¶ ɯʥʪʝʛʨʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

¶ ɿʘʛʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

¶ ʌʘʭʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɼʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢʽ ʚʠʚʯʘʶʪ ɹ ʢʫʨʩ 

çɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷè/çɻʝʦʜʝʟʽʷ ʟ ʦʩʥʦʚʘʤʠ ʟʝʤʣʝʚʧʦʨʷʜʢʫ-

ʚʘʥʥʷè ʧʝʨʝʜʙʘʯʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʘ 

ʩʘʤʝ: 

ɿʘʛʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ   ï ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʠʭ 

ʩʠʪʫʘʮʽʷʭ. 

ʌʘʭʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï ʙʘʟʦʚʽ ʟʥʘʥʥʷ ʟ ʘʛʨʦʥʦʤʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

(ʨʦʩʣʠʥʥʠʮʪʚʦ, ʟʝʤʣʝʨʦʙʩʪʚʦ, ʩʝʣʝʢʮʽʷ ʽ ʥʘʩʽʥʥʠʮʪʚʦ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʘʛʨʦʭʽʤʽʷ, ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʷ, ʧʣʦʜʽʚʥʠʮʪʚʦ, ʦʚʦʯʽʚʥʠʮʪʚʦ, 

ˇʨʫʥʪʦʟʥʘʚʩʪʚʦ, ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʦ, ʤʝʭʘʥʽʟʘʮʽʷ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ, 

ʬʽʪʦʧʘʪʦʣʦʛʽʷ, ʝʥʪʦʤʦʣʦʛʽʷ, ʬʽʪʦʬʘʨʤʘʢʦʣʦʛʽʷ ʪʘ ʽʥʰʽ);  

ʌʘʭʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ  ï ʟʜʘʪʥʽʩʪʴ ʫʧʨʘʚʣʷʪʠ ʢʦʤʧʣʝʢʩʥʠʤʠ ʜʽʷʤʠ ʘʙʦ 

ʧʨʦʝʢʪʘʤʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʢʦʥʢʨʝʪʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ. 

ɿʛʽʜʥʦ ʟ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ ʧʝʨʝʜʙʘʯʝʥʘ ʥʘʩʪʫʧʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʚʯʘʥʥʷ: 

  ï ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʥʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ 

ʦʙʩʷʟʽ, ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʚʦʣʦʜʽʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʚ ʘʛʨʦʥʦʤʽʾ; 

  ï ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʟʥʘʥʥʷ ʽʟ ʟʘʛʘʣʴʥʦʾ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʦʙʩʷʟʽ, ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʨʦʙʦʪʠ ʫ ʛʘʣʫʟʽ ʘʛʨʦʥʦʤʽʾ; 

  ï ʧʨʦʝʢʪʫʚʘʪʠ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʟʘʭʦʜʠ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʠʭ ʚʠʤʦʛ; 
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  ï ʧʣʘʥʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

ʄʝʪʘ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷò: 

ʬʦʨʤʫʚʘʪʠ ʫ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʬʽʛʫʨʫ ɿʝʤʣʽ ʪʘ ʤʝʪʦʜʠ 

ʛʝʦʜʝʟʠʯʥʠʭ ʪʘ ʘʝʨʦʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ; ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟʥʘʥʥʷʤʠ, 

ʚʤʽʥʥʷʤʠ ʪʘ ʥʘʚʠʢʘʤʠ ʜʣʷ ʚʝʜʝʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ  ʽ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠ 

ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʟʥʽʤʘʥʥʷ ʪʘ ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʧʦʜʽʣ ʾʾ ʥʘ ʦʢʨʝʤʽ 

ʯʘʩʪʠʥʠ (ʧʦʣʷ), ʧʝʨʝʥʝʩʝʥʥʷ ʤʝʞ ʧʦʣʽʚ ʥʘ ʤʽʩʮʝʚʽʩʪʴ, ʚʠʢʦʥʘʥʥʷ ʟôʡʦʤʢʠ 

ʢʦʥʪʫʨʽʚ, ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ); 

ʧʨʦʬʝʩʽʡʥʦ ʛʦʪʫʚʘʪʠ ʩʧʝʮʽʘʣʽʩʪʘ ʟʘ ʥʘʧʨʷʤʦʤ çɸʛʨʦʥʦʤʽʷè ʱʦʜʦ ʟʙʦʨʫ, 

ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʜʝʟʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʚʠʭʽʜʥʦʾ ʦʩʥʦʚʠ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʽʣʴʩʴʢʦʤʫ  ʙʫʜʽʚʥʠʮʪʚʽ.  

ɿʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʩʽ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷò: 

¶ ʚʠʚʯʠʪʠ ʟʤʽʩʪ, ʧʨʠʥʮʠʧʠ ʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥ̔ʬʦʨʤʘʮʽʡʥʦ-

ʛʝʦʜʝʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʦʪʨʠʤʘʥʠʭ ʟʘʩʦʙʘʤʠ 

ʥʘʟʝʤʥʦʛʦ ʪʘ ʘʝʨʦʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʽ ʩʪʚʦʨʝʥʥʷʤ 

ʟʘʛʘʣʴʥʦʛʝʦʛʨʘʬʽʯʥʠʭ ʽ ʪʝʤʘʪʠʯʥʠʭ (ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ) ʢʘʨʪ ʪʘ ʧʣʘʥʽʚ; 

¶ ʚʠʚʯʠʪʠ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʨʠʥʮʠʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʛʝʦʜʝʟʠʯʥʠʭ ʽ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ ʧʨʠʣʘʜʽʚ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʽʚ ʟ ʟʘʧʠʩʦʤ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʤʘʛʥʽʪʥʽ 

ʥʦʩʽʾ; ʦʚʦʣʦʜʽʪʠ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʢʘʤʠ ʨʦʙʦʪʠ ʟ ʛʝʦʜʝʟʠʯʥʠʤʠ 

ʧʨʠʣʘʜʘʤʠ); 

¶ ʚʠʚʯʠʪʠ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʛʝʦʜʝʟʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʾʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ; 

¶ ʦʚʦʣʦʜʽʪʠ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ 

ʤʽʩʮʝʚʦʩʪʽ, ʷʢʝ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʧʨʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʽ ʪʘ ʙʫʜʽʚʥʠʮʪʚʽ;  

¶ ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʚʠʢʦʥʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʟʤʽʯʫʚʘʣʴʥʠʭ ʨʦʙʽʪ; 

¶ ʟʘʩʚʦʾʪʠ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʚʠʢʦʥʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 
ʥʘ ʧʽʜʩʪʘʚʽ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʽ ʢʘʨʪ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʧʦʚʠʥʥʽ ʚʤʽʪʠ ʯʠʪʘʪʠ ʢʘʨʪʫ, ʚʠʟʥʘʯʘʪʠ ʛʝʦʜʝʟʠʯʥʽ ʪʘ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ 

ʪʦʯʦʢ ʤʽʩʮʝʚʦʩʪʽ ʥʘ ʢʘʨʪʘʭ, ʚʠʤʽʨʶʚʘʪʠ ʽ ʦʨʽʻʥʪʫʚʘʪʠ ʣʽʥʽʾ, ʚʠʤʽʨʶʚʘʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʽ ʚʝʨʪʠʢʘʣʴʥʽ ʢʫʪʠ, ʚʠʤʽʨʶʚʘʪʠ ʧʝʨʝʚʠʱʝʥʥʷ ʽ ʚʠʟʥʘʯʘʪʠ 

ʚʠʩʦʪʠ, ʚʠʤʽʨʶʚʘʪʠ ʧʣʦʱʽ, ʚʠʢʨʝʩʣʶʚʘʪʠ ʧʨʦʬʽʣʽ ʪʘ ʢʘʨʪʠ, ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʣʴʦʚʽ ʨʦʙʦʪʠ ʫ ʚʩʽʭ ʚʠʜʘʭ ʥʘʟʝʤʥʦʛʦ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ, ʩʢʣʘʜʘʪʠ ʪʘ 

ʦʬʦʨʤʣʷʪʠ ʢʘʨʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʧʦʛʨʘʬʽʯʥʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʢʘʨʪʠ (ʧʣʘʥʠ), ʘʝʨʦʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʽ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʤʽʩʮʝʚʦʩʪʽ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 
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ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʥʦʩʫ ʚ  ʥʘʪʫʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʟʤʽʯʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

ɿʘʩʦʙʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʝʪʦʜʘʤʠ ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ 

ʟ ʜʘʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʻ ʽʩʧʠʪ, ʚʠʢʦʥʘʥʽ ʪʘ ʟʘʭʠʱʝʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʟ ʜʘʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʘʢʪʠʢʫʤʽ (ʜʠʚ. ʩʘʡʪ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè Moodle, ʜʠʩʮʠʧʣʽʥʘ çɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷè). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 2.5 ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʧʦʪʦʯʥʝ ʪʘ ʧʽʜʩʫʤʢʦʚʝ ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʥʴ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè (ʽʟ ʟʤʽʥʘʤʠ, ʚʥʝʩʝʥʠʤʠ ʟʛʽʜʥʦ ʽʟ ʨʽʰʝʥʥʷʤ ɺʯʝʥʦʾ ʨʘʜʠ ʚʽʜ 

28.12.2020, ʧʨʦʪʦʢʦʣ ˉ10 ʪʘ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ˉ 120 ʚʽʜ 28.12.2020), ʟ ʪʠʤʠ 

ʟʜʦʙʫʚʘʯʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʦʚʦʛʦ ʩʝʤʝʩʪʨʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ ʥʝ ʚʩʪʠʛʣʠ ʚʠʢʦʥʘʪʠ ʚʩʽ ʦʙʦʚôʷʟʢʦʚʽ ʚʠʜʠ ʨʦʙʽʪ ʪʘ ʤʘʶʪʴ 

ʧʜ̔ʩʫʤʢʦʚʫ ʦʮʽʥʢʫ ʤʝʥʰʝ 60 ʙʘʣʽʚ (ʟ ʤʦʞʣʠʚʠʭ ʟʘ ʰʢʘʣʦʶ ʦʮʽʥʶʚʘʥʥʷ ʜʦ 60-

75% ʧʽʜʩʫʤʢʦʚʦʾ ʦʮʽʥʢʠ ʟʘ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʨʦʙʽʪ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ ʽ ʜʦ 40-25% ʧʽʜʩʫʤʢʦʚʦʾ ʦʮʽʥʢʠ ï ʥʘ ʝʢʟʘʤʝʥʽ),  

ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʥʷʪʪʷ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʠʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ, ʥʘʩʢʽʣʴʢʠ ʛʣʠʙʦʢʦ ʟʘʩʚʦʻʥʠʡ ʤʘʪʝʨʽʘʣ, ʪʘ ʯʠ ʥʝʦʙʭʽʜʥʝ 

ʧʦʚʪʦʨʥʝ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ.  

ʇʦʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʩʧʽʣʢʫʚʘʥʥʷ ʽʟ ʩʪʫʜʝʥʪʘʤʠ ʧʽʜ 

ʯʘʩ ʣʝʢʮʽʡ, ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʽʜ ʯʘʩ ʣʘʙʦʨʘʪʦʨʥʠʭ  ʟʘʥʷʪʴ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʡ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ ʚʠʩʪʘʚʣʷʶʪʴʩʷ ʤʦʜʫʣʴʥʽ ʦʮʽʥʢʠ, 

ʧʨʠʯʦʤʫ ʙʘʣʠ, ʷʢʽ ʥʘʙʨʘʥʽ ʩʪʫʜʝʥʪʦʤ ʧʽʜ ʯʘʩ ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʜʦʨʘʭʦʚʫʶʪʴʩʷ ʜʦ ʤʦʜʫʣʴʥʠʭ ʦʮʽʥʦʢ. ʇʽʜʩʫʤʢʦʚʽ ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʜʦʚʦʜʷʪʴʩʷ ʜʦ ʚʽʜʦʤʘ ʩʪʫʜʝʥʪʽʚ ʜʦ ʧʦʯʘʪʢʫ ʩʝʩʽʾ. ɿʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʽ 

ʧʦʚʥʽʩʪʶ ʚʠʢʦʥʘʣʠ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʟ ʜʠʩʮʠʧʣʽʥʠ ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʦʪʨʠʤʘʣʠ 60 ʙʘʣʽʚ, ʤʦʞʫʪʴ ʟʘʣʠʰʠʪʠ ʥʘʙʨʘʥʫ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ, ʷʢ ʧʽʜʩʫʤʢʦʚʫ ʩʝʤʝʩʪʨʦʚʫ ʦʮʽʥʢʫ. 

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʩʪʫʜʝʥʪ ʭʦʯʝ ʧʽʜʚʠʱʠʪʠ ʦʮʽʥʢʫ, ʦʪʨʠʤʘʥʫ ʟʘ ʙʘʣʘʤʠ, 

ʥʘʙʨʘʥʠʤʠ ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ, ʚʽʥ ʩʢʣʘʜʘʻ ʝʢʟʘʤʝʥ ʟ ʜʚʦʤʘ ʧʠʪʘʥʥʷʤʠ: 

ʦʜʥʠʤ ʪʝʦʨʝʪʠʯʥʠʤ ʪʘ ʦʜʥʠʤ ʧʨʘʢʪʠʯʥʠʤ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʩʪʘʪʦʯʥʘ 

ʩʝʤʝʩʪʨʦʚʘ ʦʮʽʥʢʘ ʚʠʩʪʘʚʣʷʻʪʴʩʷ ʟʘ ʥʘʡʙʽʣʴʰʦʶ ʩʫʤʦʶ ʙʘʣʽʚ (ʘʙʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʽʩʧʠʪʫ, ʘʙʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʪʦʯʥʦʛʦ ʪʘ ʤʦʜʫʣʴʥʠʭ ʢʦʥʪʨʦʣʽʚ). 

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ ʥʝ ʚʠʢʦʥʘʚ ʚ 

ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʧʝʨʝʜʙʘʯʝʥʠʭ ʨʦʙʦʯʦʶ ʧʨʦʛʨʘʤʦʶ ʜʠʩʮʠʧʣʽʥʠ çɻʝʦʜʝʟʽʷ ʪʘ 

ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷè ʫʩʽʭ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʤʘʻ ʥʝʚʽʜʧʨʘʮʴʦʚʘʥʽ 

ʧʨʘʢʪʠʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʘʙʦ ʥʝ ʥʘʙʨʘʚ ʤʽʥʽʤʘʣʴʥʫ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ, ʪʦ ɿɺʆ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʩʢʣʘʜʘʥʥʷ ʝʢʟʘʤʝʥʫ ʧʽʜ ʯʘʩ ʩʝʤʝʩʪʨʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʭʦʯʘ ʤʦʞʝ ʣʽʢʚʽʜʫʚʘʪʠ ʘʢʘʜʝʤʽʯʥʫ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʫ ʧʦʨʷʜʢʫ, 

ʧʝʨʝʜʙʘʯʝʥʦʤʫ ʚ ʨʦʟʜʽʣʽ 6 ʇʦʣʦʞʝʥʥʷ.  

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷñ ʨʦʟʨʦʙʣʝʥʠʡ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʚʠʙʽʨʢʦʚʦʛʦ ʢʫʨʩʫ ñɻʝʦʜʝʟʽʷ ʪʘ 

ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷñ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ 

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 201 çɸʛʨʦʥʦʤʽʷè, ʛʘʣʫʟʽ ʟʥʘʥʴ 20 
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"ɸʛʨʘʨʥʽ ʥʘʫʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʦ" ʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ ʪʘ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷñ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʯʦʪʠʨʴʦʭ ʛʣʘʚ ʪʘ ʨʦʟʜʽʣʽʚ, ʚ ʷʢʠʭ ʚʠʢʣʘʜʝʥʽ ʣʘʙʦʨʘʪʦʨʥ ̔ ʪʘ ʧʨʘʢʪʠʯʥ̔ 

ʟʘʚʜʘʥʥ̫, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʣʴʥʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʧʨʘʢʪʠʢʠ, ʜʦʚʽʜʥʠʢʘ 

ʦʩʥʦʚʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ, ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʠ. ɿʥʘʯʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʷʤ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʫʜʦʚʠ ʪʘ ʧʝʨʝʚʽʨʦʢ 

ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʨʦʙʦʪʠ ʟ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʢʘʤʝʨʘʣʴʥʠʭ ʨʦʙʽʪ. ʊʘʢʦʞ ʧʦʜʘʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʫʯʘʩʥʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ï 

ʝʣʝʢʪʨʦʥʥʽ ʪʘʭʝʦʤʝʪʨʠ, ʣʘʟʝʨʥʽ ʥʽʚʝʣʽʨʠ, GPS ʧʨʠʡʤʘʯʽ ʪʘ ɹʇʃɸ(ʙʝʟʧʽʣʦʪʥʽ 

ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ). 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʢʘʨʪʠ ʪʘ ʨʦʟʚô̫ ʟʢʫ ʟʘʜʘʯ ʥʘ ʥʽʡ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ 

ʤʽʩʪʠʪʴ ʯʘʩʪʠʥʫ ʥʘʚʯʘʣʴʥʦʾ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:10000. ʋ 

ʧʦʩʽʙʥʠʢʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʝʪʦʜʠ ʚʠʢʦʥʘʥʥʷ ʢʫʪʦʚʠʭ ʪʘ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʧʨʦʩʪʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ, ʧʣʘʥʽʤʝʪʠ ʪʦʱʦ; ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ 

ʛʝʦʜʝʟʠʯʥʦʾ ʟʥʽʤʘʣʴʥʦʾ ʦʩʥʦʚʠ ʫ ʚʠʛʣʷʜʽ ʪʝʦʜʦʣʽʪʥʠʭ, ʪʘʭʝʦʤʝʪʨʠʯʥʠʭ ʭʦʜʽʚ 

ʪʘ ʤʝʪʦʜʠ ʚʠʢʦʥʘʥʥʷ ʟʥʽʤʘʥʴ; ʥʽʚʝʣʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ; ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ 

ʤʽʞ ʪʦʯʢʘʤʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʧʦʙʫʜʦʚʠ ʧʣʘʥʫ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʧʣʦʱ ʢʦʥʪʫʨʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʋ ʢʦʞʥʽʡ ʪʝʤʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʚʠʩʚʽʪʣʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʩʪʫʜʝʥʪʫ ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʩʚʦʻʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ɿʥʘʶʯʠ, ʷʢʘ ʪʝʤʘ ʧʣʘʥʫʻʪʴʩʷ, ʩʪʫʜʝʥʪ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʷʢʽʩʥʦ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʜʦ ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʟʘʥʷʪʪʷ. 

ʌʦʨʤʘ ʧʦʙʫʜʦʚʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʘʩ, ʚʽʜʚʝʜʝʥʠʡ ʥʘ ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ 

ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʩʪʫʜʝʥʪʘ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʚʠʢʦʥʘʥʥʽ ʮʠʭ ʨʦʙʽʪ, 

ʦʩʢʽʣʴʢʠ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʚʞʝ ʧʦʜʘʥʽ ʜʦʧʦʤʽʞʥʽ ʪʘʙʣʠʯʥʽ, ʛʨʘʬʽʯʥʽ 

ʪʘ ʜʦʚʽʜʢʦʚʽ ʤʘʪʝʨʽʘʣʠ.  

ʋ ʧʦʩʽʙʥʠʢʫ ʩʪʫʜʝʥʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʥʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʟ 

ʢʦʞʥʦʾ ʪʝʤʠ ʟʛʽʜʥʦ ʩʚʦʛʦ ʚʘʨʽʘʥʪʫ, ʧʨʦʚʦʜʠʪʴ ʟʘʧʠʩʠ, ʨʦʟʨʘʭʫʥʢʠ, ʛʨʘʬʽʯʥʽ 

ʧʦʙʫʜʦʚʠ ʪʘ ʨʦʙʠʪʴ ʚʠʩʥʦʚʢʠ. ɺʠʢʣʘʜʘʯ ʧʝʨʝʚʽʨʷʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ, 

ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʦʚ, ʘʢʫʨʘʪʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʟʘʚʜʘʥʥʷ ʪʘ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʘʬʽ ʟʘʧʠʩʫʻ ʩʚʦʾ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʇʽʩʣʷ ʚʨʘʭʫʚʘʥʥʷ ʟʘʫʚʘʞʝʥʴ 

ʚʠʢʣʘʜʘʯʘ, ʩʪʫʜʝʥʪ ʟʘʭʠʱʘʻ ʚʠʢʦʥʘʥʫ ʥʠʤ ʨʦʙʦʪʫ, ʘ ʚʠʢʣʘʜʘʯ ʦʮʽʥʶʻ ʨʽʚʝʥʴ 

ʟʥʘʥʴ ʩʪʫʜʝʥʪʘ ʪʘ ʟʘʨʘʭʦʚʫʻ ʪʫ ʯʠ ʽʥʰʫ ʪʝʤʫ.  

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʚʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʣʷ 

ʘʢʮʝʥʪʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʬʨʘʛʤʝʥʪʽʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ: 

¶ ʢʫʨʩʠʚʥʠʤ ʰʨʠʬʪʦʤ ʚʠʜʽʣʝʥʽ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʽ ʚʠʟʥʘʯʝʥʥʷ; 

¶ ʩʭʝʤʘʪʠʯʥʠʡ ʤʘʣʶʥʦʢ ʪʝʦʜʦʣʽʪʘ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʩʪʫʜʝʥʪʘ ʥʘ 

ʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣʶʚʘʥʥʷʭ; 

¶ ʚʠʜʽʣʝʥʠʡ ʬʦʥ ʟ ʧʨʦʢʨʝʩʣʝʥʠʤʠ ʣʽʥʽʷʤʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʧʠʩʫʚʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʦʢʨʝʤʠʭ ʧʦʥʷʪʴ ʪʘ 

ʚʠʟʥʘʯʝʥʴ. 
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ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʟʜʘʯʽ ʟʘʣʽʢʽʚ ʪʘ ʽʩʧʠʪʽʚ ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷñ ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʩʪʫʜʝʥʪʘ. ʆʢʨʽʤ 

ʪʦʛʦ, ɿɺʆ ʟʘʚʞʜʠ ʟʤʦʞʝ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʽʙʥʠʢʦʤ ʷʢ ʜʦʧʦʤʽʞʥʠʤ 

ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʽʩʧʠʪʽʚ ʟ ʜʠʩʮʠʧʣʽʥʠ çɻʝʦʜʝʟʽʷ ʪʘ 

ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷè, ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ 

ʧʨʘʢʪʠʢʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʥʘʥʴ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʟ ʛʝʦʜʝʟʽ ʾ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʙʫʚ 

ʚʠʧʨʦʙʫʚʘʥʠʡ ʧʨʠ ʚʠʚʯʝʥʥʽ ʢʫʨʩʫ ñɻʝʦʜʝʟʽʷñ ʩʪʫʜʝʥʪʘʤʠ ʛʝʦʜʝʟʠʯʥʠʭ ʪʘ 

ʽʥʰʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʥʘ ʢʘʬʝʜʨʽ ʛʝʦʜʝʟʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʃʴʚʽʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʽ ʥʘ ʢʘʬʝʜʨʽ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè.  

ʇʦʩʽʙʥʠʢ ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷñ ʙʫʜʝ ʢʦʨʠʩʥʠʡ ʚʩʽʤ 

ʟʜʦʙʫʚʘʯʘʤ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʩʢʣʘʜʥʽ ʽʥʞʝʥʝʨʥʽ ʜʠʩʮʠʧʣʽʥʠ ʟʘ 
ʩʧʝʮʽʘʣʴʥʽʩʪʶ 201 çɸʛʨʦʥʦʤʽʷè, ʛʘʣʫʟʽ ʟʥʘʥʴ 20 "ɸʛʨʘʨʥʽ ʥʘʫʢʠ ʪʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʦ", ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ.  

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʘʜʘʧʪʦʚʘʥʠʡ ʪʘ ʤʦʞʝ ʧʦʚʥʽʩʪʶ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʫ ʜʠʩʪʘʥʮʽʡʥʽʡ (on-line) ʬʦʨʤʽ ʥʘʚʯʘʥʥʷ. 

ɸʚʪʦʨʠ ʚʠʩʣʦʚʣʶʶʪʴ ʱʠʨʫ ʧʦʜʷʢʫ ʨʝʮʝʥʟʝʥʪʘʤ ʟʘ ʢʦʨʠʩʥʽ ʧʦʨʘʜʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʽ ʙʫʜʫʪʴ ʚʜʷʯʥʽ ʫʩʽʤ ʯʠʪʘʯʘʤ ʟʘ ʾʭ ʧʦʙʘʞʘʥʥʷ ʱʦʜʦ ʥʘʩʪʫʧʥʠʭ 

ʚʠʜʘʥʴ ʧʦʩʽʙʥʠʢʘ. 
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ɻʃɸɺɸ ɯ. ɻɽʆɼɽɿʀʏʅɯ ʈʆɹʆʊʀ ɺ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆʄʋ 

ɺʀʈʆɹʅʀʎʊɺɯ 

ʈʆɿɼɯʃ  ɯ.1.  ʇʃɸʅʀ. ʂɸʈʊʀ. ʄɸʉʐʊɸɹʀ. ʆʈɯɭʅʊʋɺɸʅʅʗ ʃɯʅɯʁ. 

ɺʀɿʅɸʏɽʅʅʗ ɻɽʆɼɽɿʀʏʅʀʍ ɯ ʇʈʗʄʆʂʋʊʅʀʍ ʂʆʆʈɼʀʅɸʊ 

ʇʆɺʆʈʆʊʅʀʍ ʊʆʏʆʂ 

 

ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʟʥʘʯʥʽ ʨʦʟʤʽʨʠ ʪʘ ʢʫʣʷʩʪʽʩʪʴ ɿʝʤʣʽ, ʾʾ ʟʦʙʨʘʞʝʥʥʷ 

ʥʘ ʧʣʦʱʠʥʽ ʙʝʟ ʩʧʦʪʚʦʨʝʥʴ ʦʪʨʠʤʘʪʠ ʥʝʤʦʞʣʠʚʦ. ɼʽʣʷʥʢʠ ɿʝʤʣʽ ʩʧʦʯʘʪʢʫ 

ʦʨʪʦʛʦʥʘʣʴʥʦ ʧʨʦʝʢʪʫʶʪʴ ʥʘ ʩʬʝʨʦʾʜ, ʘ ʪʦʜʽ, ʟʛʽʜʥʦ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ 

ʟʘʢʦʥʘʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ ʧʨʦʝʢʮʽʷʤʠ,  ʥʘ ʧʣʦʱʠʥʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʢʘʨʪʫ ʘʙʦ ʧʣʘʥ [1].  

ʂʘʨʪʘ ï ʟʤʝʥʰʝʥʝ, ʩʧʦʪʚʦʨʝʥʝ ʧʽʜ ʚʧʣʠʚʦʤ ʢʨʠʚʠʥʠ ɿʝʤʣʽ ʟʦʙʨʘʞʝʥʥʷ 

ʥʘ ʧʣʦʱʠʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʘʙʦ ʚʩʽʻʾ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʧʦʙʫʜʦʚʘʥʝ ʟʘ ʧʝʚʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʘʢʦʥʘʤʠ. ʇʨʠ ʩʢʣʘʜʘʥʥʽ 

ʢʘʨʪ ʧʝʨʰ ʟʘ ʚʩʝ ʙʫʜʫʶʪʴ ʛʝʦʛʨʘʬʽʯʥʫ ʩʽʪʢʫ ʤʝʨʠʜʽʘʥʽʚ ʪʘ ʧʘʨʘʣʝʣʝʡ, ʷʢʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʨʪʦʛʨʘʬʽʯʥʦʶ ʩʽʪʢʦʶ. 

ʇʣʘʥʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʦʢ 

ʤʽʩʮʝʚʦʩʪʽ, ʧʦʙʫʜʦʚʘʥʝ ʥʘ ʧʣʦʱʠʥʽ ʚ ʦʨʪʦʛʦʥʘʣʴʥʽʡ ʧʨʦʝʢʮʽʾ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 

ʢʨʠʚʠʟʥʠ ɿʝʤʣʽ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʧʣʘʥʽʚ ʪʦʯʢʠ ʤʽʩʮʝʚʦʩʪʽ ʧʨʦʝʢʪʫʶʪʴ ʥʘ 

ʧʣʦʱʠʥʫ ʧʨʷʤʦʚʠʩʥʠʤʠ ʣʽʥʽʷʤʠ. ʊʘʢʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʦʨʪʦʛʦʥʘʣʴʥʠʤ.  

ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʣʽʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʥʘ ʧʣʘʥʘʭ ʪʘ ʢʘʨʪʘʭ 

ʟʦʙʨʘʞʫʶʪʴ ʫ ʟʤʝʥʰʝʥʦʤʫ ʚʠʛʣʷʜʽ. ʉʪʫʧʽʥʴ ʟʤʝʥʰʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʧʨʦʝʢʮʽʡ ʣʽʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʧʨʠ ʟʦʙʨʘʞʝʥʥʽ ʾʭ ʥʘ ʧʣʘʥʘʭ ʘʙʦ ʢʘʨʪʘʭ ï 

ʥʘʟʠʚʘʻʪʴʩʷ  ʤʘʩʰʪʘʙʦʤ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʚʽʜʨʽʟʢʘ 

ʥʘ ʧʣʘʥʽ ʯʠ ʢʘʨʪʽ ʜʦ ʡʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. 

ʄʘʩʰʪʘʙ, ʷʢʠʡ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʨʦʙʫ ʟ ʯʠʩʝʣʴʥʠʢʦʤ ʦʜʠʥʠʮʷ 

ʥʘʟʠʚʘʪʁʴ ʯʠʩʣʦʚʠʤ, ʥʘʧʨʠʢʣʘʜ, 
10000

1
,

1000

1
,

500

1
,

200

1
  ʽ ʪ.ʜ. ɿʥʘʤʝʥʥʠʢ 

ʯʠʩʣʦʚʦʛʦ ʤʘʩʰʪʘʙʫ ʻ ʯʠʩʣʦ, ʷʢʝ ʧʦʢʘʟʫʻ ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʤʝʥʰʝʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʣʽʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʧʨʠ ʟʦʙʨʘʞʝʥʥʽ ʾʭ ʥʘ ʧʣʘʥʽ ʯʠ ʢʘʨʪʽ.  

ʉʣʦʚʝʩʥʠʡ ʤʘʩʰʪʘʙ ï ʮʝ ʟʘʧʠʩ ʤʘʩʰʪʘʙʫ ʥʘ ʢʘʨʪʽ ʩʣʦʚʘʤʠ. ʅʘʧʨʠʢʣʘʜ, 

ʜʣʷ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1 : 10 000  -  ʚ 1 ʩʘʥʪʠʤʝʪʨʽ  100 ʤʝʪʨʽʚ. 

ʂʦʨʠʩʪʫʚʘʥʥʷ ʯʠʩʣʦʚʠʤ ʤʘʩʰʪʘʙʦʤ ʧʦʪʨʝʙʫʻ ʦʙʯʠʩʣʝʥʴ. ʊʦʤʫ, ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʬʽʯʥʽ ʧʦʙʫʜʦʚʠ - ʪʘʢ ʟʚʘʥʽ, ʣʽʥʽʡʥʽ ʪʘ ʧʦʧʝʨʝʯʥʽ 

ʤʘʩʰʪʘʙʠ. 

ʃʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ ï ʮʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʯʠʩʝʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʣʽʥʽʡʥʦʛʦ ʤʘʩʰʪʘʙʫ ʥʘ ʚʽʜʨʽʟʢʫ ʧʨʷʤʦʾ ʚʽʜʢʣʘʜʘʶʪʴ (ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ) ʜʝʢʽʣʴʢʘ ʚʽʜʨʽʟʢʽʚ ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʦʩʥʦʚʦʶ 

ʤʘʩʰʪʘʙʫ. ʇʨʠ ʦʩʥʦʚʽ 2 ʩʤ ʤʘʩʰʪʘʙ ʥʘʟʠʚʘʻʪʴʩʷ ʥʦʨʤʘʣʴʥʠʤ. ʃʽʚʫ ʦʩʥʦʚʫ 

ʧʦʜʽʣʷʶʪʴ ʥʘ 10 ʯʘʩʪʠʥ.  

ʃʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʝ ʜʦʟʚʦʣʘʻ ʚʠʤʽʨʷʪʠ ʜʦʚʞʠʥʫ 

ʣʽʥʽʾ ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ. ʊʦʯʥʽʰʝ ʚʠʤʽʨʶʶʪʴ ʣʽʥʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʧʝʨʝʯʥʦʛʦ (ʩʦʪʝʥʥʦʛʦ) ʤʘʩʰʪʘʙʫ [2]. 
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ʋ-34-37-ɺ-ʚ-4 

1:10 000 
 ʉʭʠʣʝʥʥʷ ʥʘ 1997 ʨ. ʩʭʽʜʥʝ 6Ü12' (1-03). ʉʝʨʝʜʥʻ                                               
  ʟʙʣʠʞʝʥʥʷ ʤʝʨʠʜʽʘʥʽʚ ʟʘʭʽʜʥʝ 2Ü22' (0-39). ʇʨʠ                                             

  ʧʨʠʢʣʘʜʘʥʥʽ ʙʫʩʦʣʽ (ʢʦʤʧʘʩʘ ) ʜʦ ʚʝʨʪʠʢʘʣʴʥʠʭ 

  ʣʽʥʽʡ ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ 
  ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ ʩʭʽʜʥʝ 8Ü34' (1-42). ʈʽʯʥʘ ʟʤʽʥʘ 

  ʩʭʠʣʝʥʥʷ ʩʭʽʜʥʘ 0Ü02' (0-01). ʇʦʧʨʘʚʢʘ ʚ ʜʠʨʝʢʮʽʡʥʠʡ 

  ʢʫʪ ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʤʘʛʥʽʪʥʦʛʦ ʘʟʠʤʫʪʫ   (1-43).  
ʇʨʠʤʽʪʢʘ: ɺ ʜʫʞʢʘʭ ʧʦʢʘʟʘʥʽ ʧʦʜʽʣʢʠ ʢʫʪʦʤʽʨʘ (ʦʜʥʘ ʧʦʜʽʣʢʘ ʢʫʪʦʤʽʨʘ = 3.6) 

 

ʈʠʩ. ɯ.1.1. ʏʘʩʪʠʥʘ ʥʘʚʯʘʣʴʥʦʾ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ   
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ʇʦʧʝʨʝʯʥʠʡ (ʩʦʪʝʥʥʠʡ) ʤʘʩʰʪʘʙ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʚʞʠʥ ʣʽʥʽʡ ʥʘ ʢʘʨʪʽ ʟ ʪʦʯʥʽʩʪʶ ʜʝʩʷʪʠʭ ʯʘʩʪʦʢ ʤʽʣʽʤʝʪʨʘ. ɼʣʷ ʡʦʛʦ 

ʧʦʙʫʜʦʚʠ ʥʘ ʚʽʜʨʽʟʢʫ ʧʨʷʤʦʾ ɸɺ ʚʽʜʢʣʘʜʘʶʪʴ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚ ʤʘʩʰʪʘʙʫ. ʗʢʱʦ 

ʦʩʥʦʚʘ 2 ʩʤ, ʪʦ ʪʘʢʠʡ ʤʘʩʰʪʘʙ ʥʘʟʠʚʘʻʪʴʩʷ ʥʦʨʤʘʣʴʥʠʤ. ɺ ʦʪʨʠʤʘʥʠʭ ʪʦʯʢʘʭ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ ʽ ʧʨʦʚʦʜʷʪʴ ʯʝʨʝʟ ʦʜʥʘʢʦʚʽ ʧʨʦʤʽʞʢʠ ʜʝʩʷʪʴ 

ʧʘʨʘʣʝʣʴʥʠʭ ʜʦ ʣʽʥʽʾ ɸɺ. ɺʝʨʭʥʶ ʽ ʥʠʞʥʶ ʢʨʘʡʥʽ ʟʣʽʚʘ ʦʩʥʦʚʠ ʜʽʣʷʪʴ ʥʘ 10 

ʨʽʚʥʠʭ ʚʽʜʨʽʟʢʽʚ ʽ ʟʻʜʥʶʶʪʴ ʩʢʽʩʥʠʤʠ ʣʽʥʽʷʤʠ ï ʪʨʘʥʩʚʝʨʩʘʣʷʤʠ. 

ɻʨʘʬʽʯʥʘ ʪʦʯʥʽʩʪʴ ʤʘʩʰʪʘʙʫ ï ʮʝ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʜʜʘʣʴ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ, ʷʢʘ ʥʘ ʢʘʨʪʽ (ʧʣʘʥʽ) ʜʘʥʦʛʦ ʤʘʩʰʪʘʙʫ ʜʦʨʽʚʥʶʻ 0,1ʤʤ.  

ʇʣʘʥʠ ʪʘ ʢʘʨʪʠ ʚʠʢʨʝʩʣʶʶʪʴ ʚ ʫʤʦʚʥʠʭ ʟʥʘʢʘʭ ʜʣʷ ʜʘʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ʋʤʦʚʥʽ ʟʥʘʢʠ ʧʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʥʘ ʤʘʩʰʪʘʙʥʽ (ʢʦʥʪʫʨʥʽ), ʥʘʧʽʚʤʘʩʰʪʘʙʥʽ 

(ʣʽʥʽʡʥʽ), ʧʦʟʘʤʘʩʰʪʘʙʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ. ʄʘʩʰʪʘʙʥʠʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʫʤʦʚʥʽ 

ʟʥʘʢʠ, ʷʢʠʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʝʜʤʝʪʠ ʤʽʩʮʝʚʦʩʪʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʾʭ ʨʦʟʤʽʨʽʚ. 

ʃʽʥʽʡʥʽ ʦʙô̒ ʢʪʠ ʟʦʙʨʘʞʘʶʪʴ ʥʘ ʧʣʘʥʘʭ ʽ ʢʘʨʪʘʭ ʥʘʧʽʚʤʘʩʰʪʘʙʥʠʤʠ 

ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ, ʪʦʙʪʦ ʣʠʰʝ ʾʭ ʜʦʚʞʠʥʘ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ ʯʠ 

ʢʘʨʪʠ. ʇʨʝʜʤʝʪʠ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʘʞʝʥʽ ʚ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ 

ʯʠ ʢʘʨʪʠ ʚʥʘʩʣʽʜʦʢ ʩʚʦʻʾ ʤʘʣʦʾ ʚʝʣʠʯʠʥʠ ʟʦʙʨʘʞʘʶʪʴ ʧʦʟʘʤʘʩʰʪʘʙʥʠʤʠ 

ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ.  

 

ɿʘʚʜʘʥʥʷ 1: ʇʽʜʧʠʩʘʪʠ ʣʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ ʜʣʷ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:10000, 

ʧʦʜʘʥʠʡ ʥʘ ʨʠʩʫʥʢʫ ɯ.1.2 ʽ ʚʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʫ ʣʽʥʽʡ, ʧʦʟʥʘʯʝʥʠʭ ʥʘ 

ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ (ʨʠʩ. ɯ.1.1). ɺʚʘʞʘʪʠ, ʱʦ ʦʩʥʦʚʘ ʤʘʩʰʪʘʙʫ - 2ʩʤ. 

 

 

 

 

 

1 : 10 000 

 

ʈʠʩ. ɯ.1.2. ʃʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ 

 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʥʠʢʘ ʚʽʜʨʽʟʢʠ AB ʽ CD ʧʝʨʝʥʦʩʷʪʴ ʟ ʢʘʨʪʠ ʥʘ 

ʣʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ (ʨʠʩ. ɯ.1.2) ʪʘ ʧʦʟʥʘʯʘʶʪʴ ʭʨʝʩʪʠʢʘʤʠ (x), ʤʽʞ ʷʢʠʤʠ ʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʦʚʞʠʥʠ ʣʽʥʽʡ AB ʽ CD. 

 

 

ɸɺ =     ʤ 

 

 

ʉD =     ʤ 
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ɿʘʚʜʘʥʥʷ 2: ʆʮʠʬʨʫʚʘʪʠ ʧʦʧʝʨʝʯʥʠʡ ʤʘʩʰʪʘʙ ʜʣʷ ʤʘʩʰʪʘʙʫ 1:10000 

(ʨʠʩ. ɯ.1.3) ʪʘ ʚʽʜʢʣʘʩʪʠ ʥʘ ʥʴʦʤʫ ʜʦʚʞʠʥʠ ʣʽʥʽʡ  AB ʽ CD, ʧʦʟʥʘʯʝʥʽ ʥʘ 

ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ (ʨʠʩ. ɯ.1.1).  

   

 

1 : 10 000 
 

 

ʈʠʩ. ɯ.1.3.  ʇʦʧʝʨʝʯʥʠʡ ʤʘʩʰʪʘʙ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʥʠʢʘ ʚʽʜʨʽʟʢʠ AB ʽ CD ʧʝʨʝʥʦʩʷʪʴ ʟ ʢʘʨʪʠ ʥʘ 

ʧʦʧʝʨʝʯʥʠʡ ʤʘʩʰʪʘʙ (ʨʠʩ. ɯ.1.3) ʪʘ ʧʦʟʥʘʯʘʶʪʴ ʭʨʝʩʪʠʢʘʤʠ (x), ʤʽʞ ʷʢʠʤʠ ʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʦʚʞʠʥʠ ʣʽʥʽʡ AB ʽ CD. 

AB =     ʤ 

 

CD =     ʤ 

 

ɿʘʚʜʘʥʥʷ 3:  ɺʠʤʽʨʷʪʠ ʥʘ ʢʘʨʪʽ ʜʠʨʝʢʮʽʡʥʽ ʢʫʪʠ ʥʘʧʨʷʤʢʽʚ AB ʽ 

CD, ʦʙʯʠʩʣʠʪʠ ʾʭ ʽʩʪʠʥʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʘʟʠʤʫʪʠ.  

 

ʆʨʽʻʥʪʫʚʘʥʥʷ ʣʽʥʽʡ ï ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ ʣʽʥʽʾ ʚʽʜʥʦʩʥʦ ʽʥʰʦʛʦ 

ʥʘʧʨʷʤʢʫ, ʧʨʠʡʥʷʪʦʛʦ ʟʘ ʧʦʯʘʪʢʦʚʠʡ (ʚʠʭʽʜʥʠʡ). ɿʘ ʧʦʯʘʪʢʦʚʠʡ ʥʘʧʨʷʤʦʢ ʚ 

ʛʝʦʜʝʟʽʾ ʧʨʠʡʤʘʶʪʴ ʽʩʪʠʥʥʠʡ, ʤʘʛʥʽʪʥʠʡ ʪʘ ʦʩʴʦʚʠʡ ʤʝʨʠʜʽʘʥʠ ʘʙʦ ʣʽʥʽʾ 

ʧʘʨʘʣʝʣʴʥʽ ʾʤ (ʜʣʷ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʮʝ ʣʽʥʽʾ ʢʽʣʦʤʝʪʨʦʚʦʾ ʩʽʪʢʠ. 

ɼʠʨʝʢʮʽʡʥʠʤ ʢʫʪʦʤ a  ʥʘʟʠʚʘʶʪʴ ʢʫʪ, ʷʢʠʡ ʚʽʜʨʘʭʦʚʫʶʪʴ ʚʽʜ 

ʧʽʚʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʘʙʦ ʣʽʥʽʾ, ʱʦ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʥʴʦʛʦ, ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʜʦ ʟʘʜʘʥʦʾ ʣʽʥʽʾ (ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 3600 ). 

 ʅʘ ʘʨʢʫʰʘʭ ʢʘʨʪʠ ʣʽʥʽʾ, ʱʦ ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ, - ʮʝ 

ʚʝʨʪʠʢʘʣʴʥʽ ʢʽʣʦʤʝʪʨʦʚʽ ʣʽʥʽʾ. ʊʦʤʫ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ ʣʽʥʽʾ 

AB ʯʝʨʝʟ ʧʦʯʘʪʢʦʚʫ ʪʦʯʢʫ ɸ ʧʨʦʚʦʜʷʪʴ ʧʨʷʤʫ, ʱʦ ʧʘʨʘʣʝʣʴʥʘ ʥʘʡʙʣʠʞʯʽʡ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʢʽʣʦʤʝʪʨʦʚʽʡ ʣʽʥʽʾ ʽ ʚʽʜ ʾʾ ʧʽʚʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʪʨʘʥʩʧʦʨʪʠʨʦʤ 

ʚʠʤʽʨʶʶʪʴ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ AB. ɸʥʘʣʦʛʽʯʥʦ ʚʠʤʽʨʶʶʪʴ ʜʠʨʝʢʮʽʡʥʠʡ 

ʢʫʪ ʣʽʥʽʾ CD ʪʘ ʟʘʧʠʩʫʶʪʴ ʾʭ ʟʥʘʯʝʥʥʷ: 

    

   ‌ = ___  Á ___ Ë          ‌  ͅͅͺͅ Á ____ Ë 

 

 

(ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ) 
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 ɯʩʪʠʥʥʠʤ ʘʟʠʤʫʪʦʤ ˍ̨ ̒̓ ʥʘʟʠʚʘʻʪʴʩʷ ʢʫʪ, ʷʢʠʡ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ 

ʧʽʚʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʽʩʪʠʥʥʦʛʦ ʤʝʨʠʜʽʘʥʘ ʘʙʦ ʣʽʥʽʾ, ʱʦ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʥʴʦʛʦ, ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʜʦ ʟʘʜʘʥʦʾ ʣʽʥʽʾ (ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 3600 ). 

ɿʙʣʠʞʝʥʥʷ ʤʝʨʠʜʽʘʥʽʚ   g  - ʢʫʪ ʤʽʞ ʽʩʪʠʥʥʠʤ ʤʝʨʠʜʽʘʥʦʤ  ʽ ʣʽʥʽʻʶ 

ʩʽʪʢʠ.  

ʗʢʱʦ ʪʦʯʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʭʽʜ ʚʽʜ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ, ʪʦ ʟʥʘʯʝʥʥʷ g 

ʤʘʪʠʤʝ ʚʽʜô̒ ʤʥʠʡ ʟʥʘʢ, ʷʢʱʦ ʥʘ ʟʘʭʽʜ ï ʜʦʜʘʪʥʽʡ. 

ʄʘʛʥʽʪʥʠʤ ʘʟʠʤʫʪʦʤ  ˍ̍ ́̄̎ ʥʘʟʠʚʘʻʪʴʩʷ ʢʫʪ, ʷʢʠʡ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ 

ʧʽʚʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʤʘʛʥʽʪʥʦʛʦ ʤʝʨʠʜʽʘʥʘ ʘʙʦ ʣʽʥʽʾ, ʱʦ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʥʴʦʛʦ, 

ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʜʦ ʟʘʜʘʥʦʾ ʣʽʥʽʾ (ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 3600 ). 

ʉʭʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ d  - ʢʫʪ ʤʽʞ ʤʘʛʥʽʪʥʠʤ ʪʘ ʽʩʪʠʥʥʠʤ 

ʤʝʨʠʜʽʘʥʘʤʠ [3]. 

ʉʭʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ d ʚʚʘʞʘʶʪʴ ʜʦʜʘʪʥʽʤ, ʢʦʣʠ ʤʘʛʥʽʪʥʠʡ 

ʤʝʨʠʜʽʘʥ ʚʽʜʭʠʣʷʻʪʴʩʷ ʥʘ ʩʭʽʜ ʚʽʜ ʽʩʪʠʥʥʦʛʦ ʤʝʨʠʜʽʘʥʘ, ʚʽʜôʻʤʥʠʤ - ʢʦʣʠ 

ʤʘʛʥʽʪʥʠʡ ʤʝʨʠʜʽʘʥ ʚʽʜʭʠʣʷʻʪʴʩʷ ʥʘ ʟʘʭʽʜ ʚʽʜ ʽʩʪʠʥʥʦʛʦ ʤʝʨʠʜʽʘʥʘ. 

ʄʘʛʥʽʪʥʠʡ ʘʟʠʤʫʪ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʚʠʤʽʨʷʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʫʩʦʣʽ.   

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʛʦ ʪʘ ʤʘʛʥʽʪʥʦʛʦ ʘʟʠʤʫʪʽʚ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʛʨʘʬʽʢ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʧʽʜ ʧʽʚʜʝʥʥʦʶ ʨʘʤʢʦʶ ʢʘʨʪʠ ʟ ʣʽʚʦʾ 

ʩʪʦʨʦʥʠ ʚʽʜ ʯʠʩʣʦʚʦʛʦ ʤʘʩʰʪʘʙʫ (ʜʠʚ. ʬʨʘʛʤʝʥʪ ʢʘʨʪʠ ʨʠʩ.1.1).  ʇʦʷʩʥʝʥʥʷ 

ʜʦ ʛʨʘʬʽʢʫ ʧʦʜʘʥʦ ʥʘ ʩʭʝʤʽ (ʨʠʩ 1.4) 

 

g =   ;   d  =   .  

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʢʠ  g ʽ d, ʽʩʪʠʥʥʠʡ ʪʘ ʤʘʛʥʽʪʥʠʡ ʘʟʠʤʫʪʠ ʦʙʯʠʩʣʶʶʪʴ ʟʘ 

ʬʦʨʤʫʣʘʤʠ 

ˍ̨ ̒̓‌ ‎      (1.1.1) 

ˍ̍ ́̄̎ˍ̨  (1.1.2)      ‏̓̒

.       
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

ʈʠʩ. ɯ.1.4. ɻʨʘʬʽʢ ʟʘʢʣʘʜʝʥʴ 
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ɼʘʥʽ ʦʙʯʠʩʣʝʥʴ: 

 

( ʃʽʥʽʷ AB)   =ʽʩʪɸ       

    =ʤʘʛʥɸ       

 ( ʃʽʥʽʷ CD )   =ʽʩʪɸ       

(ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ) 

    =ʤʘʛʥɸ       

ɿʘʚʜʘʥʥʷ 4: ɺʠʟʥʘʯʠʪʠ ʥʘ ʢʘʨʪʽ  ʛʝʦʜʝʟʠʯʥʽ ʪʘ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ 

ʪʦʯʦʢ ɸ ̔ B. 

ʅʘ ʘʨʢʫʰʘʭ ʩʫʯʘʩʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʥʘʥʝʩʝʥʘ ʩʽʪʢʘ ʣʽʥʽʡ ʘʙʩʮʠʩ 

ʪʘ ʦʨʜʠʥʘʪ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʢʦʦʨʜʠʥʘʪʥʦʶ (ʢʽʣʦʤʝʪʨʦʚʦʶ) ʩʽʪʢʦʶ. 

ʇʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ɸ ʽ ɺ (ʍɸ, ʋɸ, ʍɺ, ʋɺ) ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʥʦʩʥʦ 

ʣʽʥʽʡ ʢʽʣʦʤʝʪʨʦʚʦʾ ʩʽʪʢʠ, ʧʨʠʯʦʤʫ ñʍò ï ʚʽʜʜʘʣʴ ʚ ʢʽʣʦʤʝʪʨʘʭ ʚʽʜ ʧʣʦʱʠʥʠ 

ʝʢʚʘʪʦʨʘ ʜʦ ʰʫʢʘʥʦʾ ʪʦʯʢʠ;  ñʋò ï  ʤʘʻ 4-5 ʟʥʘʯʫʱʠʭ ʮʠʬʨ: ʧʝʨʰʽ 1 ʘʙʦ 2 ï ʮʝ 

ʥʦʤʝʨ ʟʦʥʠ, ʪʨʠ ʦʩʪʘʥʥʽ - ʚʽʜʩʪʘʥʴ ʚ ʢʤ ʚʽʜ ʫʤʦʚʥʦʛʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ.  

ʆʢʨʽʤ ʪʦʛʦ, ʥʘ ʘʨʢʫʰʽ ʢʘʨʪʠ ʧʽʜʧʠʩʘʥʽ ʰʠʨʦʪʠ ʪʘ ʜʦʚʛʦʪʠ ʢʫʪʽʚ ʨʘʤʦʢ ï 

ʮʝ ʻ ʾʭ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ. ʈʘʤʢʠ ʧʦʜʽʣʝʥʽ ʥʘ ʤʽʥʫʪʠ ʰʠʨʦʪʠ ʽ ʜʦʚʛʦʪʠ, 

ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʜʽʣʝʥʽ ʢʨʘʧʢʘʤʠ ʥʘ 6 ʧʨʦʤʽʞʢʽʚ ʧʦ 10 ʩʝʢʫʥʜ ʢʦʞʥʠʡ. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. ɯ.1.5. ɺʠʟʥʘʯʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ ʪʘ ʛʝʦʜʝʟʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 
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ɻʝʦʜʝʟʠʯʥʘ ʰʠʨʦʪʘ  ɺ ï ʮʝ ʛʦʩʪʨʠʡ ʢʫʪ, ʫʪʚʦʨʝʥʠʡ ʥʦʨʤʘʣʣʶ ʜʦ 

ʧʦʚʝʨʭʥʽ ʝʣʽʧʩʦʾʜʘ ʽ ʧʣʦʱʠʥʠ ʝʢʚʘʪʦʨʘ. ɻʝʦʜʝʟʠʯʥʽ ʰʠʨʦʪʠ ʚʽʜʣʽʯʫʶʪʴ ʚʽʜ 

ʧʣʦʱʠʥʠ ʝʢʚʘʪʦʨʘ ʚ ʤʝʞʘʭ 0Ü  -  Ñ 90Ü. ɼʣʷ ʪʦʯʦʢ ʧʽʚʥʽʯʥʦʾ ʧʽʚʩʬʝʨʠ ʚʦʥʠ 

ʜʦʜʘʪʥʽ, ʜʣʷ ʧʽʚʜʝʥʥʦʾ  - ʚʽʜôʻʤʥʽ. 

ɻʝʦʜʝʟʠʯʥʘ ʜʦʚʛʦʪʘ  L - ʮʝ ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ, ʫʪʚʦʨʝʥʠʡ ʧʣʦʱʠʥʦʶ 

ʧʦʯʘʪʢʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʽ ʧʣʦʱʠʥʦʶ ʤʝʨʠʜʽʘʥʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʜʘʥʫ 

ʪʦʯʢʫ. ɻʝʦʜʝʟʠʯʥʽ ʜʦʚʛʦʪʠ, ʚʽʜʣʽʯʫʚʘʥʽ ʚʽʜ ʧʣʦʱʠʥʠ ʧʦʯʘʪʢʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ 

ʥʘ ʩʭʽʜ ʚ ʤʝʞʘʭ 0Ü  -  + 180Ü, ʥʘʟʠʚʘʶʪʴ ʩʭʽʜʥʠʤʠ, ʘ ʥʘ ʟʘʭʽʜ ï ʟʘʭʽʜʥʠʤʠ. 

 ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʢʘʨʪʽ ʰʠʨʦʪʠ ʪʦʯʢʠ ʥʝʦʙʭʽʜʥʦ ʯʝʨʝʟ ʪʦʯʢʫ ʧʨʦʚʝʩʪʠ 

ʣʽʥʽʶ, ʧʘʨʘʣʝʣʴʥʫ ʜʦ ʧʽʚʥʽʯʥʦʾ ʘʙʦ ʧʽʚʜʝʥʥʦʾ ʨʘʤʢʠ. ɺ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ 

ʧʘʨʘʣʝʣʽ ʟ ʨʘʤʢʦʶ ʢʘʨʪʠ, ʜʝ ʻ ʧʦʜʽʣʢʠ ʤʽʥʫʪʪʘ ʜʝʩʷʪʢʽʚ ʩʝʢʫʥʜ, ʩʣʽʜ 

ʚʽʜʨʘʭʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʰʠʨʦʪʠ (ʨʠʩ.1.5). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʛʦʪʠ ʪʦʯʢʠ 

ʥʘʣʝʞʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ʧʨʦʚʝʩʪʠ ʣʽʥʽʶ, ʧʘʨʘʣʝʣʴʥʫ ʜʦ ʟʘʭʽʜʥʦʾ ʘʙʦ ʩʭʽʜʥʦʾ 

ʨʘʤʢʠ. ɺ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʟ ʨʘʤʢʦʶ ʢʘʨʪʠ, ʜʝ ʻ ʧʦʜʽʣʢʠ ʤʽʥʫʪ ʪʘ ʜʝʩʷʪʢʽʚ 

ʩʝʢʫʥʜ, ʩʣʽʜ ʚʽʜʨʘʭʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʜʦʚʛʦʪʠ [4]. 

 

ʇʨʠʢʣʘʜ (ʜʠʚ. ʨʠʩ. ɯ.1.5):  

 

ɺɸ=
///o///o B 184454104454 =D+ ;   LA= ///o///o L 290118200118 =D+  

ʍɹ = 6 070 + Dʭ = 6 070 660 ʤ;  ʋɹ= 4 307 +Dʫ = 4 307 486 ʤ 

 

ɿʥʘʯʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ ʪʘ ʛʝʦʜʝʟʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ɸ ʽ ɺ (ʟ ʢʘʨʪʠ ʥʘ ʨʠʩ. 

1.1):  

 

ʍɸ =      ʤ    ɺɸ =      

ʋɸ =      ʤ    LA =      

 

(ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ) 

ʍɺ =      ʤ    ɺɺ =      

ʋɺ=      ʤ    Lɺ =      

 

 

 

 

 

 

 

 

 

 

 

ʆʮʽʥʢʘ:       ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -  

ɺʠʢʣʘʜʘʯ:            

ñ ñ     20__   ʨ. 
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ʈʆɿɼɯʃ  ɯ.2. ʈʆɿɺôʗɿʋɺɸʅʅʗ ɿɸɼɸʏ ʅɸ ʊʆʇʆɻʈɸʌɯʏʅɯʁ ʂɸʈʊɯ 

 

ɿʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ ʥʘ ʧʣʘʥʘʭ ʪʘ ʢʘʨʪʘʭ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʤ. ʈʝʣʴʻʬ ï ʮʝ ʧʨʦʩʪʦʨʦʚʠʡ ʦʙô̒ ʢʪ, ʽ ʡʦʛʦ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʛʣʷʜʘʶʪʴ ʚ 

ʧʝʨʩʧʝʢʪʠʚʽ, ʪʦʜʽ ʷʢ ʟʦʙʨʘʞʘʶʪʴ ʥʘ ʧʣʦʱʠʥʽ. ʈʝʣʴʻʬ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ 

ʥʝʨʽʚʥʦʩʪʝʡ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʤʝʞʽ ʣʽʪʦʩʬʝʨʠ ʟ 

ʘʪʤʦʩʬʝʨʦʶ ʽ ʛʽʜʨʦʩʬʝʨʦʶ [5]. 

ʉʧʦʩʦʙʠ ʟʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ: 

¶ ʉʚʽʪʣʦ-ʪʽʥʴʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ (ʚʠʧʫʢʣʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ ʙʽʣʴʰ 

ʦʩʚʽʪʣʝʥʽ, ʚʧʘʜʠʥʠ ï ʟʘʪʝʤʥʝʥʽ); 

¶ ɿʘ ʜʦʧʦʤʦʛʦʶ ʰʪʨʠʭʽʚ (ʨʝʣʴʻʬ ʟʦʙʨʘʞʘʶʪʴ ʚʠʭʦʜʷʯʠ ʟ ʧʨʠʥʮʠʧʫ 

ʧʨʷʤʦʚʠʩʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʧʨʠ ʷʢʦʤʫ ʚʦʥʘ ʙʫʜʝ ʤʝʥʰ 

ʦʩʚʽʪʣʝʥʦʶ, ʢʦʣʠ ʢʨʫʪʠʟʥʘ ʩʭʠʣʫ ʙʫʜʝ ʙʽʣʴʰʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʫʪʠʟʥʠ 

ʩʭʠʣʫ ʙʫʜʫʶʪʴʩʷ ʰʢʘʣʠ, ʜʝ ʚʢʘʟʘʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʰʪʨʠʭʘ ʜʦ 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʰʪʨʠʭʘʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʮʝʡ ʤʝʪʦʜ  ʚ 18-19 ʩʪ.);  

¶ ɻʽʧʩʦʤʝʪʨʠʯʥʠʡ (ʢʦʞʥʦʤʫ ʜʽʘʧʘʟʦʥʫ ʚʠʩʦʪ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʡ ʢʦʣʽʨ ʘʙʦ 

ʡʦʛʦ ʚʽʜʪʽʥʦʢ); 

¶ ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʦʨʠʟʦʥʪʘʣʝʡ (ʦʩʥʦʚʥʠʡ). 
 

ɻʦʨʠʟʦʥʪʘʣʽ ï ʮʝ ʣʽʥʽʾ, ʷʢʽ ʟôʻʜʥʫʶʪʴ ʪʦʯʢʠ ʟ ʦʜʥʘʢʦʚʠʤʠ ʚʠʩʦʪʘʤʠ. 

ɺʦʥʠ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ. 

¶ ɻʦʨʠʟʦʥʪʘʣʽ ï ʟʽʤʢʥʫʪʽ ʢʨʠʚʽ ʚ ʤʝʞʘʭ ʧʣʘʥʫ ʘʙʦ ʢʘʨʪʠ;  

¶ ɻʦʨʠʟʦʥʪʘʣʽ ʥʘ ʢʘʨʪʽ ʘʙʦ ʧʣʘʥʽ ʻ ʥʝʧʝʨʝʨʚʥʠʤʠ ʣʽʥʽʷʤʠ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʧʝʨʝʨʠʚʘʪʠʩʴ ʣʠʰʝ ʯʝʨʝʟ ʷʨʠ ʽ ʨʽʢʠ. 

¶ ɻʦʨʠʟʦʥʪʘʣʽ ʥʝ ʤʦʞʫʪʴ ʧʝʨʝʩʽʢʘʪʠʩʴ ʽ ʨʦʟʛʘʣʫʞʫʚʘʪʠʩʴ. ɺʠʥʷʪʢʦʤ 

ʤʦʞʝ ʙʫʪʠ ʭʽʙʘ ʥʘʚʠʩʣʘ ʚ ʛʦʨʘʭ ʩʢʘʣʘ; 

¶ ɺʽʜʜʘʣʴ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʨʫʪʠʟʥʫ ʩʭʠʣʫ, ʪʦʙʪʦ ʯʠʤ 

ʙʣʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʽ ʛʦʨʠʟʦʥʪʘʣʽ ʥʘ ʢʘʨʪʽ, ʪʠʤ ʢʨʫʪʽʰʠʡ ʩʭʠʣ. ʅʘʧʨʷʤʦʢ 

ʩʭʠʣʫ ʧʦʟʥʘʯʘʻʪʴʩʷ ʩʭʠʣʰʪʨʠʭʘʤʠ (ʙʝʨʛʰʪʨʠʭʘʤʠ); 

¶ ɻʦʨʠʟʦʥʪʘʣʽ ʤʘʶʪʴ ʚʠʩʦʪʠ, ʢʨʘʪʥʽ ʚʠʩʦʪʽ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ. ʅʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʧʝʨʝʨʽʟʽ ʨʝʣʴʻʬʫ 2,5ʤ, ʛʦʨʠʟʦʥʪʘʣʽ ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʩʦʪʠ 150ʤ, 152,5ʤ, 

155ʤ. 

 

ɺʠʚʯʝʥʥʷ ʨʝʣʴʻʬʫ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʢʝʨʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʦʟʥʘʢʘʤʠ:  

¶ ʩʭʠʣʰʪʨʠʭʠ (ʙʝʨʛʰʪʨʠʭʠ) ʟʘʚʞʜʠ ʥʘʧʨʘʚʣʝʥʽ ʫ ʩʪʦʨʦʥʫ ʟʥʠʞʝʥʥʷ 
ʨʝʣʴʻʬʫ; 

¶ ʦʩʥʦʚʠ ʮʠʬʨ, ʷʢʠʤʠ ʧʽʜʧʠʩʘʥʽ ʛʦʨʠʟʦʥʪʘʣʽ, ʟʙʽʛʘʶʪʴʩʷ ʟ ʥʘʧʨʷʤʢʦʤ 
ʟʥʠʞʝʥʥʷ ʩʭʠʣʫ; 

¶ ʫ ʥʘʧʨʷʤʫ ʚʦʜʦʡʤ ʪʘ ʚʦʜʦʩʪʦʢʽʚ ʤʽʩʮʝʚʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ; 

¶ ʩʪʨʽʤʢʽʩʪʴ ʩʭʠʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʟʘʢʣʘʜʝʥʥʷ ï ʚʽʜʜʘʣʣʶ 

ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʯʠʤ ʙʽʣʴʰʘ ʚʽʜʜʘʣʴ ï ʪʠʤ ʧʦʣʦʛʽʰʠʡ ʩʭʠʣ, ʽ 

ʥʘʚʧʘʢʠ, ʯʠʤ ʤʝʥʰʘ ʚʽʜʜʘʣʴ ï ʪʠʤ ʩʭʠʣ ʢʨʫʪʽʰʠʡ; 
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¶ ʛʦʨʠʟʦʥʪʘʣʽ ʟʛʠʥʘʶʪʴʩʷ ʥʘ ʚʦʜʦʨʦʟʜʽʣʴʥʠʭ ʣʽʥʽʷʭ ʭʨʝʙʪʽʚ ʽ ʥʘ ʪʘʣʴʚʝʛʘʭ 

ʣʦʱʠʥ. 
 

ɿʘʚʜʘʥʥʷ 1: ɺʠʟʥʘʯʠʪʠ ʚʠʩʦʪʫ ʪʦʯʢʠ D, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʞ ʜʚʦʤʘ 

ʛʦʨʠʟʦʥʪʘʣʷʤʠ (ʜʠʚ. ʨʠʩ. ɯ.2.1) 

ʇʨʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʽ ʮʽʻʾ ʟʘʜʘʯʽ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ ʽ ʧʽʜʧʠʩʫʶʪʴ ʥʘ 

ʩʭʝʤʘʪʠʯʥʦʤʫ ʨʠʩʫʥʢʫ ʚʠʩʦʪʠ ʜʚʦʭ ʩʫʤʽʞʥʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ, ʤʽʞ ʷʢʠʤʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʪʦʯʢʘ D. ʇʦʪʽʤ ʧʨʦʚʦʜʷʪʴ ʥʘʡʢʦʨʦʪʰʫ ʧʨʷʤʫ ʣʽʥʽʶ ʯʝʨʝʟ ʪʦʯʢʫ 

D ʤʽʞ ʜʚʦʤʘ ʩʫʤʽʞʥʠʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ (ʨʠʩ. ɯ.2.1.ʘ). 

ɻʦʨʠʟʦʥʪʘʣʴ ʟ ʧʦʟʥʘʯʢʦʶ 245 ʤ, ʥʘ ʷʢʽʡ ʣʝʞʠʪʴ ʪʦʯʢʘ N, ʥʘʟʠʚʘʻʪʴʩʷ 

ʤʦʣʦʜʰʦʶ, ʘ ʛʦʨʠʟʦʥʪʘʣʴ ʟ ʧʦʟʥʘʯʢʦʶ 247,5 ʤ, ʥʘ ʷʢʽʡ ʣʝʞʠʪʴ ʪʦʯʢʘ ʄ, - 

ʩʪʘʨʰʦʶ. 

ɺʟʘʻʤʥʝ ʨʦʟʤʽʱʝʥʥʷ ʪʦʯʦʢ N, D ̔  ʄ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. ɯ.2.1. 

ʊʦʯʢʘʤ D ʽ ʄ ʥʘ ʢʘʨʪʽ ʚʽʜʧʦʚʽʜʘʻ ʾʭ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ D'  ̔M`. ɿ 

ʨʠʩ. ɯ.2.1.ʙ. ʟʘʧʠʰʝʤʦ ʰʫʢʘʥʫ ʚʠʩʦʪʫ ʅD'.: 
 

ʅ D'  = ʅN + h,        (ɯ.2.1) 

ʜʝ h - ʧʝʨʝʚʠʱʝʥʥʷ ʪʦʯʢʠ 

D' ʥʘʜ ʪʦʯʢʦʶ N.     

ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʟʚʦʜʠʪʴʩʷ 

ʜʦ ʦʙʯʠʩʣʝʥʥʷ h.  

ɿ ʧʦʜʽʙʥʠʭ ʪʨʠʢʫʪʥʠʢʽʚ  

ʄʄ'N   ̔ DD'N  ʟʘʧʠʰʝʤʦ 

ʚʽʜʥʦʰʝʥʥʷ: 
 

 

MN

DN

MM

DD
=
¡

¡
 ,                    (ɯ.2.2) 

  

 ʟʚʽʜʢʠ  
MN

DNMM
hDD

Ö¡
==¡ .                  (ɯ.2.3) 

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʄʄ' - ʮʝ ʧʝʨʝʨʽʟ ʨʝʣʴʻʬʫ ʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ 

2,5 ʤ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ ʥʘ ʢʘʨʪʽ ʚʽʜʨʽʟʦʢ DN ʽ MN. ʎʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ - ʚʠʤʽʨʶʚʘʯʘ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

0,1 ʤʤ.  

ʆʙʯʠʩʣʶʶʪʴ h ʟ ʪʦʯʥʽʩʪʶ ʜʦ 1ʩʤ, ʪʦʙʪʦ ʜʦ ʜʚʦʭ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ. 

 

Ὤ  ͅͅͺͅͅͺͅͅͺͅͅ ͺͅͅ  =_______ ʤ 

 

ɺʽʜʧʦʚʽʜʴ:   HD =____________=________ʤ. 

  

ʈʠʩ. ɯ.2.1. ʉʭʝʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ 

ʪʦʯʢʠ  

ʘ) ʙ) 
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ɿʘʚʜʘʥʥʷ 2: (ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ) ʇʦʙʫʜʫʚʘʪʠ ʧʦʚʟʜʦʚʞʥʽʡ 

ʧʨʦʬʽʣʴ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʤʽʞ ʧʫʥʢʪʘʤʠ ɸ ʪʘ ɽ ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ 

ʚʠʜʠʤʦʩʪʽ ʦʜʥʦʛʦ ʧʫʥʢʪʫ ʟ ʽʥʰʦʛʦ. 

 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʥʘ ʢʘʨʪʽ ʟ'ʻʜʥʘʪʠ ʧʨʷʤʦʶ ʣʽʥʽʻʶ ʚʠʭʽʜʥʽ ʧʫʥʢʪʠ ɸ 

ʽ ɽ (ʚʠʢʣʘʜʘʯʝʤ ʟʘʜʘʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʥʘ ʬʨʘʛʤʝʥʪʽ ʢʘʨʪʠ) ʽ ʧʽʜʧʠʩʘʪʠ ʥʘ 

ʢʘʨʪʽ ʧʦʟʥʘʯʢʠ ʛʦʨʠʟʦʥʪʘʣʝʡ, ʷʢʽ ʧʝʨʝʪʠʥʘʻ ʣʽʥʽʷ ɸɽ . ɼʣʷ ʧʨʠʢʣʘʜʫ ʪʘʢʘ 

ʧʦʙʫʜʦʚʘ ʧʦʜʘʥʘ ʥʘ ʨʠʩ. ɯ.2.2. ʊʦʯʢʠ ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ɸɽ ʟ ʮʠʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ 

ʧʦʩʣʽʜʦʚʥʦ ʥʫʤʝʨʫʶʪʴʩʷ ʯʠʩʣʘʤʠ 1, 2, 3 ... ʽ ʪʘʢ ʜʘʣʽ (ʜʠʚ. ʨʠʩ. ɯ.2.2).  

ʃʽʥʽʶ ɸɽ ʧʝʨʝʥʦʩʷʪʴ ʥʘ ʧʘʧʽʨ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʤʘʩʰʪʘʙʫ ʽ ʧʦʟʥʘʯʘʶʪʴ 

ʪʦʯʢʠ, ʚ ʷʢʠʭ ʣʽʥʽʷ ɸɽ ʧʝʨʝʪʠʥʘʻ ʛʦʨʠʟʦʥʪʘʣʽ (ʨʠʩ. ɯ.2.2). ʇʦʙʫʜʦʚʘʥʘ ʣʽʥʽʷ 

ʙʫʜʝ ʦʩʥʦʚʦʶ ʧʨʦʬʽʣʶ, ʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʥʝʾ ï ʣʽʥʽʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʦʮʠʬʨʫʚʘʥʥʷʤ ʟʥʘʯʝʥʴ ʚʠʩʦʪ ʛʦʨʠʟʦʥʪʘʣʝʡ ʚ ʤʘʩʰʪʘʙʽ. ɺʝʨʪʠʢʘʣʴʥʠʡ 

ʤʘʩʰʪʘʙ, ʟʘʟʚʠʯʘʡ,  ʧʨʠʡʤʘʶʪʴ ʪʘʢʠʤ, ʱʦʙ ʦʜʥʦʤʫ ʩʘʥʪʠʤʝʪʨʫ ʚʽʜʧʦʚʽʜʘʣʦ 

ʟʥʘʯʝʥʥʷ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ. ɺ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ ʧʦ ʚʝʨʪʠʢʘʣʽ ʚ 1 ʩʤ - 2.5 

ʤʝʪʨʠ.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʻ ʧʦʙʫʜʦʚʘ ʧʨʦʬʽʣʶ - ʫ ʢʦʞʥʽʡ 

ʟ ʚʽʜʢʣʘʜʝʥʠʭ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ ʪʦʯʮʽ ʚʽʜʢʣʘʜʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʦ ʚʽʜʨʽʟʦʢ, 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʦʟʥʘʯʮʽ ʢʦʞʥʦʾ ʟ ʮʠʭ ʪʦʯʦʢ. ʇʦʟʥʘʯʢʠ ʪʦʯʦʢ ʙʝʨʫʪʴ ʥʘ ʢʘʨʪʽ 

(ʜʠʚ. ʨʠʩ. ɯ.2.2). ʅʘʥʝʩʝʥʽ ʥʘ ʩʽʪʢʫ ʧʨʦʬʽʣʶ ʪʦʯʢʠ ɸ-1-2-3 .... - 7 ï ɽ  

ʟ'ʻʜʥʫʶʪʴ ʧʣʘʚʥʦʶ ʣʽʥʽʻʶ. 

ʗʢʱʦ ʧʦ ʣʽʥʽʾ ʧʦʙʫʜʦʚʠ ʧʨʦʬʽʣʶ ʻ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʯʠ ʥʘʩʘʜʞʝʥʥʷ, 

ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʥʘ ʧʨʦʬʽʣʽ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʽʩʮʽ ʩʭʝʤʘʪʠʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʮʴʦʛʦ ʤʘʩʠʚʫ, ʚʽʜʢʣʘʚʰʠ ʚʝʨʪʠʢʘʣʴʥʦ ʩʝʨʝʜʥʶ ʚʠʩʦʪʫ ʜʝʨʝʚ 

ʮʴʦʛʦ ʣʽʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ ʧʨʦʬʽʣʶ. ʊʘʢ, 

ʜʣʷ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʨʠʢʣʘʜʫ ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʜʝʨʝʚ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ ʫʨʦʯʠʱʘ 

ɼʫʙʨʦʚʘ (ʨʠʩ. ɯ.2.2) ʜʦʨʽʚʥʶʻ 10 ʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 4 ʩʤ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʤʘʩʰʪʘʙʽ ʧʨʦʬʽʣʶ. ɺ ʪʦʯʮʽ 5' ʽ ʙ' ʚʽʜʢʣʘʜʘʶʪʴ ʚʚʝʨʭ ʚʽʜ ʣʽʥʽʾ ʧʨʦʬʽʣʶ 

ʚʽʜʨʽʟʢʠ ʜʦʚʞʠʥʦʶ ʚ 4 ʩʤ. 
 

 

ʈʠʩ. ɯ.2.2.ʊʦʯʢʠ ʧʝʨʝʪʠʥʫ ʛʦʨʠʟʦʥʪʘʣʝʡ ʟ ʣʽʥʽʻʶ ɸɽ2 
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ɿʘʢʽʥʯʝʥʥʷʤ ʛʨʘʬʽʯʥʦʾ ʧʦʙʫʜʦʚʠ ʮʽʻʾ ʟʘʜʘʯʽ ʙʫʜʝ ʟ'ʻʜʥʘʥʥʷ ʥʘ 

ʧʨʦʬʽʣʽ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʦʞʝʥʴ ʪʦʯʦʢ ɸ ̔ ɽ; ʙʘʞʘʥʦ ʮʶ ʣʽʥʽʶ ʥʘ 

ʧʨʦʬʽʣʽ ʧʦʢʘʟʘʪʠ ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ. ʊʽʣʴʢʠ ʪʝʧʝʨ, ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ 

ʦʧʠʩʘʥʠʭ ʧʦʙʫʜʦʚ, ʤʦʞʥʘ ʚʠʩʣʦʚʠʪʠʩʷ ʱʦʜʦ ʚʟʘʻʤʥʦʾ ʚʠʜʠʤʦʩʪʽ ʤʽʞ 

ʧʫʥʢʪʘʤʠ ɸ ̔ ɽ. ʗʢʱʦ ʯʝʨʚʦʥʘ ʣʽʥʽʷ ʥʝ ʟʫʩʪʨʽʯʘʻ ʥʘ ʩʚʦʻʤʫ ʰʣʷʭʫ ʧʝʨʝʰʢʦʜ, 

ʧʫʥʢʪ ɽ ʚʠʜʥʦ ʟ ʧʫʥʢʪʫ ɸ, ̫ʢɦʦ ʟʫʩʪʨʽʯʘʻ - ʚʠʜʠʤʽʩʪʴ ʚʽʜʩʫʪʥʷ. ɺ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʧʫʥʢʪ E ʥʝ ʚʠʜʥʦ ʟ ʧʫʥʢʪʫ ɸ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʰʢʦʜ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚ 

ʫʨʦʯʠʱʘ ɼʫʙʨʦʚʘ. 

ʇʦʙʫʜʫʚʘʪʠ ʧʦʚʟʜʦʚʞʥʽʡ ʧʨʦʬʽʣʴ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʤʽʞ ʧʫʥʢʪʘʤʠ ɸ ʪʘ ɽ 

(ʨʠʩ. ɯ.2.4) ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʚʠʜʠʤʦʩʪʽ ʦʜʥʦʛʦ ʧʫʥʢʪʫ ʟ ʽʥʰʦʛʦ. 

 

 
 

ʈʠʩ. ɯ.2.4. ʇʨʦʬʽʣʴ ʧʦ ʣʽʥʽʾ ɸɽ (ʜʦ ʟʘʚʜʘʥʥʷ 2) 

 

ʈʠʩ. ɯ.2.3. ʇʨʦʬʽʣʴ ʤʽʞ ʪʦʯʢʘʤʠ ɸ ̔ ɽ 

 ʣʽʩ 

ʣʽʩ 
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ɺʠʩʥʦʚʦʢ:  
 

  

 

ɿʘʚʜʘʥʥʷ 3: ʇʨʦʢʣʘʩʪʠ ʥʘ ʬʨʘʛʤʝʥʪʽ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ (ʨʠʩ. ɯ.1.1) 

ʣʽʥʽʶ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ MN ʽʟ ʟʘʜʘʥʠʤ ʫʭʠʣʦʤ i0  (ʪʦʯʢʠ MN ʪʘ ʚʝʣʠʯʠʥʫ 

ʫʭʠʣʫ ʟʘʜʘʻ ʚʠʢʣʘʜʘʯ). ʄʘʩʰʪʘʙ ʢʘʨʪʠ 1:10000, ʧʝʨʝʨʽʟ ʨʝʣʴʻʬʫ h=2,5ʤ. 

 

 

i0 =_______________ 

 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʬʦʨʤʫʣʦʶ   i0 = h / d0, ʜʝ  d0 - 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʣʽʥʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʦʤʫ ʫʭʠʣʫ 0̔ ʧʨʠ ʜʘʥʦʤʫ 

ʧʝʨʝʨʽʟʽ ʨʝʣʴʻʬʫ h. 

 

ɿʚʽʜʩʠ      ʤ
ʤ

i

h
d ===

5,2

0

0 . 

ɺ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ 

 

 d0 = _________ ʩʤ 
 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʢʣʘʜʝʥʥʷ ʣʽʥʽʾ ʟ ʫʭʠʣʦʤ 0̔ = 0,020 ʤʽʞ 

ʪʦʯʢʘʤʠ M ʽ N (ʨʠʩ. ɯ.2.5). ʄʘʩʰʪʘʙ ʢʘʨʪʠ 1:10000, ʧʝʨʝʨʽʟ ʨʝʣʴʻʬʫ h=2,5ʤ. 

ʊʦʜʽ 

 

d0 =2,5 / 0,020=125 (ʤ). 

 

ʈʦʟʭʠʣʦʤ ʮʠʨʢʫʣʷ-ʚʠʤʽʨʶʚʘʯʘ ʥʘ ʚʝʣʠʯʠʥʫ d0, ʱʦ ʜʦʨʽʚʥʶʻ 12,5ʤʤ ʚ 

ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ, ʧʨʦʢʣʘʜʘʻʤʦ ʣʽʥʽʶ ʟʘʜʘʥʦʛʦ ʫʭʠʣʫ ʤʽʞ ʪʦʯʢʘʤʠ M ʽ N (ʜʠʚ. 

ʨʠʩ. ɯ.2.4). 

ʆʜʥʫ ʟ ʥʽʞʦʢ ʮʠʨʢʫʣʷ ʩʪʘʚʣʷʪʴ ʫ ʪʦʯʢʫ M, ʘ ʜʨʫʛʦʶ ʥʽʞʢʦʶ ʮʠʨʢʫʣʷ 

ʟʘʩʽʢʘʶʪʴ ʪʦʯʢʫ 1 ʥʘ ʩʫʤʽʞʥʽʡ ʛʦʨʠʟʦʥʪʘʣʽ ʚ ʥʘʧʨʷʤʽ ʪʦʯʢʠ N. ɯʟ ʪʦʯʢʠ 1 

ʘʥʘʣʦʛʽʯʥʦ ʟʘʩʽʢʘʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽʡ ʩʫʤʽʞʥʽʡ ʛʦʨʠʟʦʥʪʘʣʽ ʪʦʯʢʫ 2, ʜʘʣʽ ʽʟ 

ʪʦʯʢʠ 2 - ʪʦʯʢʫ 3 ʽ ʪ.ʜ. ʜʦ  ʛʦʨʠʟʦʥʪʘʣʽ, ʥʘ ʷʢʽʡ ʨʦʟʤʽʱʝʥʘ ʪʦʯʢʘ 9 (ʜʠʚ.ʨʠʩ. 

ɯ.2.4). 

ʈʦʟʛʣʷʥʝʤʦ  ʜʚʘ ʨʽʚʥʦʮʽʥʥʠʭ ʚʠʧʘʜʢʠ ʧʨʦʚʝʜʝʥʥʷ ʣʽʥʽʾ  ʽʟ ʪʦʯʢʠ 9 ʚ 

ʪʦʯʢʫ N. 

ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʪʦʯʢʫ 10  ʚʠʙʠʨʘʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʜʜʘʣʴ 9 -

10 ʙʫʣʘ ʙʽʣʴʰʘ ʘʙʦ ʜʦʨʽʚʥʶʚʘʣʘ d0  ̔  ʱʦʙ ʧʦʪʽʤ ʪʦʯʢʘ N ʣʝʞʘʣʘ ʥʘ ʣʽʥʽʾ 10 -11, 

ʷʢʘ ʪʘʢʦʞ ʙʽʣʴʰʘ ʯʠ ʜʦʨʽʚʥʶʻ d0. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʫʭʠʣ ʥʘ ʚʽʜʨʽʟʢʫ 10 - N ʥʝ 

ʙʫʜʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʟʘʜʘʥʠʡ. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʽʟ ʪʦʯʢʠ 9 ʨʦʟʭʠʣʦʤ ʮʠʨʢʫʣʷ d0  ʟʘʩʽʢʘʶʪʴ ʧʦʣʦʞʝʥʥʷ 

ʪʦʯʢʠ 10', ʧʨʠ ʮʴʦʤʫ ʚʽʜʨʽʟʦʢ 10'-11',  ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ N, ʪʘʢʦʞ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʙʽʣʴʰʠʡ ʯʠ ʜʦʨʽʚʥʶʚʘʪʠ d0. 
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ɺ ʤʽʩʮʷʭ ʟ ʧʦʣʦʛʠʤ ʨʝʣʴʻʬʦʤ, ʜʝ ʚʽʜʜʘʣʴ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ 

ʙʽʣʴʰʘ d0 ʧʨʦʝʢʪʦʚʘʥʘ ʣʽʥʽʷ ʤʦʞʝ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʚʽʣʴʥʦ ʚ ʥʘʧʨʷʤʽ ʥʘ ʢʽʥʮʝʚʫ 

ʪʦʯʢʫ ʭʦʜʫ. ʇʨʠʢʣʘʜ ʪʘʢʦʛʦ ʨʦʟʤʽʱʝʥʥʷ - ʣʽʥʽʷ 6-7 ʥʘ ʨʠʩ. ɯ.2.4. ʇʨʠ ʮʴʦʤʫ, 

ʷʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʫ, ʧʽʚʛʦʨʠʟʦʥʪʘʣʴ ʜʦ ʫʚʘʛʠ ʥʝ ʙʝʨʝʪʴʩʷ. 

 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʢʣʘʜʝʥʥʷ ʣʽʥʽʾ ʟ ʤʝʥʰʠʤ ʫʭʠʣʦʤ ʥʘ ʜʽʣʷʥʢʘʭ, ʢʦʣʠ 

ʚʽʜʜʘʣʴ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʙʽʣʴʰʘ ʥʽʞ d0. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʮʽʥʢʘ:      ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -   

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20___  ʨ. 

ʈʠʩ. ɯ.2.5. ʇʨʦʢʣʘʜʝʥʥʷ ʣʽʥʽʾ ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʫʭʠʣʦʤ 

N 

M 
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ʈʆɿɼɯʃ  ɯ.3. ʅʆʄɽʅʂʃɸʊʋʈɸ ʂɸʈʊ ʊɸ ʇʃɸʅɯɺ 

 

ɺ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʧʦʚôʷʟʘʥʘ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʣʘʥʽʚ ʪʘ ʢʘʨʪ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʠʭ ʫʛʽʜʴ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʽʚ. 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʢʘʨʪʦʶ ʪʘ ʚʠʜʽʣʝʥʥʷ ʾʾ ʩʝʨʝʜ ʽʥʰʠʭ 

ʘʥʘʣʦʛʽʯʥʠʭ ʙʘʛʘʪʦʘʨʢʫʰʝʚʠʭ ʢʘʨʪ, ʢʦʞʥʦʤʫ ʘʨʢʫʰʝʚʽ ʢʘʨʪʠ ʥʘʜʘʻʪʴʩʷ ʧʝʚʥʝ 

ʥʘʡʤʝʥʫʚʘʥʥʷ (ʧʦʟʥʘʯʝʥʥʷ). ʉʠʩʪʝʤʘ ʪʘʢʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʦʢʨʝʤʠʭ ʘʨʢʫʰʽʚ 

ʢʘʨʪʠ ʥʘʟʠʚʘʻʪʴʩʷ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʢʘʨʪʠ. ʅʦʤʝʥʢʣʘʪʫʨʘ ï ʮʝ ʫʤʦʚʥʝ ʣʽʪʝʨʦ-

ʮʠʬʨʦʚʝ ʧʦʟʥʘʯʝʥʥʷ ʣʠʩʪʽʚ ʢʘʨʪ ʪʘ ʧʣʘʥʽʚ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʧʦʣʦʞʝʥʥʷ ʥʘ ʟʝʤʥʽʡ ʢʫʣʽ ʪʽʻʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʪʠʭ ʣʠʩʪʘʭ. 

ʈʦʟʛʨʘʬʣʝʥʥʷ ï ʮʝ ʧʨʠʡʥʷʪʘ ʩʠʩʪʝʤʘ ʧʦʜʽʣʫ ʢʘʨʪ ʘʙʦ ʧʣʘʥʽʚ ʥʘ ʦʢʨʝʤʽ ʘʨʢʫʰʽ 

(ʪʨʘʧʝʮʽʾ) [6].  

ʆʩʥʦʚʦʶ    ʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ   ʨʷʜʫ   ʢʘʨʪ    ʨʽʟʥʠʭ   ʤʘʩʰʪʘʙʽʚ   ʻ   

ʢʘʨʪʘ   ʤʘʩʰʪʘʙʫ  

1 : 1 000 000. ʅʘ ʢʦʞʥʦʤʫ ʘʨʢʫʰʽ ʢʘʨʪʠ ʮʴʦʛʦ ʤʘʩʰʪʘʙʫ ʟʝʤʥʘ ʧʦʚʝʨʭʥʷ 

ʟʦʙʨʘʞʝʥʘ ʫ ʚʠʛʣʷʜʽ ʪʨʘʧʝʮʽʾ, ʩʪʦʨʦʥʘʤʠ ʷʢʦʾ ʻ ʤʝʨʠʜʽʘʥʠ ʽ ʧʘʨʘʣʝʣʽ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʘʨʢʫʰʽʚ ʮʽʻʾ ʢʘʨʪʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʣʽʪʝʨʠ ʣʘʪʠʥʩʴʢʦʛʦ 

ʘʣʬʘʚʽʪʫ A, B, C, D, E, F,éZ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 4-ʛʨʘʜʫʩʥʠʤ ʰʠʨʦʪʥʠʤ 

ʩʤʫʛʘʤ ï ʧʦʷʩʘʤ, ʷʢʽ ʚʽʜʣʽʯʫʶʪʴ ʚʽʜ ʧʣʦʱʠʥʠ ʝʢʚʘʪʦʨʘ ʜʦ ʧʦʣʶʩʽʚ ʽ ʘʨʘʙʩʴʢʦʾ 

ʮʠʬʨʠ 1, 2, 3,...60, ʱʦ ʦʟʥʘʯʘʻ ʥʦʤʝʨ 6-ʛʨʘʜʫʩʥʦʾ ʢʦʣʦʥʠ, ʽ ʚʽʜʣʽʯʫʻʪʴʩʷ ʽʟ 

ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ (ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ) ʚʽʜ ʤʝʨʠʜʽʘʥʘ ʟ ʜʦʚʛʦʪʦʶ 180ʦ. 

ʎʝʡ ʤʝʨʠʜʽʘʥ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʠʤ ʘʙʦ ɻʨʽʥʚʽʯʩɹʢʠʤ. 

ʄʝʨʠʜʽʘʥ ï ʮʝ ʣʽʥʽʷ ʧʝʨʝʪʠʥʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʦʱʠʥʦʶ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʘʧʨʷʤ ʧʨʷʤʦʚʠʩʥʦʾ ʣʽʥʽʾ ʚ ʧʝʚʥʽʡ ʪʦʯʮʽ ʽ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ. 

ʇʘʨʘʣʝʣʴ ï ʮʝ ʣʽʥʽʷ ʧʝʨʝʪʠʥʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʦʱʠʥʦʶ, ʷʢʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ ʽ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʧʣʦʱʠʥʠ ʝʢʚʘʪʦʨʘ. 
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ʈʠʩ. ɯ.3.1. ʉʭʝʤʘ ʨʦʟʛʨʘʬʣʝʥʥʷ ʘʨʢʫʰʽʚ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000000 

 

ɼʣʷ ʧʨʠʢʣʘʜʫ, ʟ ʨʠʩʫʥʢʫ ɯ.3.1 ʥʦʤʝʥʢʣʘʪʫʨʘ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 

1:1000 000,  ʜʝ ʨʦʟʪʘʰʦʚʘʥʘ ʩʪʦʣʠʮʷ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʤ.ʂʠʾʚ, ʻ  ʄ-36. 

ɿʘʚʜʘʥʥʷ 1: ʈʦʟʨʘʭʫʚʘʪʠ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʝʨʰʠʥ ʢʫʪʽʚ ʨʘʤʢʠ 

ʪʨʘʧʝʮʽʾ ʤʘʩʰʪʘʙʫ 1:10 000 ʟʘ ʟʘʜʘʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ  

ʄ ï (30+ Nʛʨ.) ï  Nʧ/ʧ ï ɸ ï ʘ ï  1 . 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʛʨʫʧʠ ɹɼ-15 (Nʛʨ = 5) ʽ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʫ ʩʪʫʜʝʥʪʘ 

Nʧ/ʧ =22 ʥʦʤʝʥʢʣʘʪʫʨʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

ʄ ï 35 ï  22 ï ɸ ï ʘ ï  1 . 

ʇʝʨʰ ʟʘ ʚʩʝ ʨʦʟʛʣʷʥʝʤʦ ʥʦʤʝʥʢʣʘʪʫʨʥʠʡ ʨʷʜ ʚʽʜ ʘʨʢʫʰʘ ʤʘʩʰʪʘʙʫ 1:1 

000 000 ʜʦ ʤʘʩʰʪʘʙʫ 1:10 000. 

ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʘʨʢʫʰ ʢʘʨʪʠ ʄ-35 ʤʘʩʰʪʘʙʫ 1:1 000 

000. ɼʘʣʽ, ʮʝʡ ʘʨʢʫʰ ʧʦʜʽʣʷʶʪʴ ʥʘ 144 ʯʘʩʪʠʥʠ ʽ ʦʪʨʠʤʫʶʪʴ ʢʘʨʪʫ ʤʘʩʰʪʘʙʫ 

1:100 000 ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ,  ʥʘʧʨʠʢʣʘʜ,   ʄ-35 -115. ɸʨʢʫʰʽ ʢʘʨʪ 

ʤʘʩʰʪʘʙʽʚ 1:50 000, 1:25 000, 1:10 000,  ʤʘʶʪʴ ʚ ʦʩʥʦʚʽ ʘʨʢʫʰ ʢʘʨʪʠ 

ʤʘʩʰʪʘʙʫ 1:100 000 

ʇʦʜʘʣʴʰʠʡ ʧʦʜʽʣ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

¶ 1:100 000 ʧʦʜʽʣʷʶʪʴ ʥʘ 4 ʯʘʩʪʠʥʠ = 1:50 000 ʽ ʧʦʟʥʘʯʘʶʪʴ ʙʫʢʚʘʤʠ  ɸ, ɹ, 

ɺ, ɻ, ʥʘʧʨʠʢʣʘʜ (ʄ-35-115-ɸ) ; 

¶ 1:50 000 ʧʦʜʽʣʷʶʪʴ ʥʘ 4 ʯʘʩʪʠʥʠ = 1:25 000 ʽ ʧʦʟʥʘʯʘʶʪʴ ʤʘʣʠʤʠ ʙʫʢʚʘʤʠ 

ʘ, ʙ, ʚ, ʛ, ʥʘʧʨʠʢʣʘʜ (ʄ-35-115-ɸ-ʘ); 

¶ 1:25 000 ʧʦʜʽʣʷʶʪʴ ʥʘ 4 ʯʘʩʪʠʥʠ = 1:10 000 ʽ ʧʦʟʥʘʯʘʶʪʴ ʘʨʘʙʩʴʢʠʤʠ 

ʮʠʬʨʘʤʠ 1, 2, 3, 4, ʥʘʧʨʠʢʣʘʜ (ʄ-35-115-ɸ-ʘ-1). 



24 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʛʝʦʜʝʟʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʨʘʤʢʠ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 

1:1 000 000  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʬʦʨʤʫʣʠ: 

ɿʥʘʯʝʥʥʷ ʰʠʨʦʪʠ ʧʽʚʥʽʯʥʦʾ ʨʘʤʢʠ ɺʧʥ  ʦʙʯʠʩʣʶʶʪʴ ʷʢ 

 

ɺʧʥ= ʅʦʤʝʨ ʙʫʢʚʠ (ʥʦʤʝʨ ʙʫʢʚʠ ʄ ï 13) Ā 4ʦ =    Ā 4ʦ =   ʦ         (ɯ.3.1) 
 

ɿʥʘʯʝʥʥʷ ʰʠʨʦʪʠ ʧʽʚʜʝʥʥʦʾ ʨʘʤʢʠ ɺ ʧʜ ʜʦʨʽʚʥʶʻ: 

 

 ɺʧʜ= ɺʧʥ - 4
ʦ = __ʦ  -  4 ʦ = _______ʦ              (ɯ.3.2) 

 

ɿʥʘʯʝʥʥʷ ʜʦʚʛʦʪʠ ʩʭʽʜʥʦʾ ʨʘʤʢʠ L cx ʜʦʨʽʚʥʶʻ: 

 

Lcx  = ( ʅʦʤʝʨ ʢʦʣʦʥʠ  - 30 ) Ā 6 ʦ =  ( 35 - 30 ) Ā 6 ʦ =             ʦ                    (ɯ.3.3) 

 

ɿʥʘʯʝʥʥʷ ʜʦʚʛʦʪʠ ʟʘʭʽʜʥʦʾ ʨʘʤʢʠ L  ʟʭ   ʜʦʨʽʚʥʶʻ : 

 

 Lʟʭ = Lʩʭ - 6 ʦ = ʦ - 6ʦ =   ʦ                        (ɯ.3.4) 

 

ʈʦʟʨʘʭʫʚʘʚʰʠ ʟʘ ʬʦʨʤʫʣʘʤʠ (3.1 ï 3.4) ʢʦʦʨʜʠʥʘʪʠ ʨʘʤʢʠ ʘʨʢʫʰʘ 

ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000 000,  ʚʠʢʨʝʩʣʶʶʪʴ ʪʨʘʧʝʮʽʶ ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ, 

ʥʘʧʨʠʢʣʘʜ, ʄ ï 35. 

 

1:1 000 000 
 

ʈʠʩ. ɯ.3.2. ɸʨʢʫʰ ʢʘʨʪʠ ʄ 1:1000 000 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʰʠʨʦʪ ʽ ʜʦʚʛʦʪ ʚʝʨʰʠʥ ʨʘʤʢʠ ʪʨʘʧʝʮʽʾ ʤʘʩʰʪʘʙʫ 1:100 

000, ʥʘʧʨʠʢʣʘʜ, ʄ - 35 - 144 ʟʥʦʚʫ ʚʠʢʨʝʩʣʶʶʪʴ ʪʨʘʧʝʮʽʶ ʄ - 35 ʪʘ 

ʧʦʜʽʣʷʶʪʴ ʾʾ ʥʘ 12 ʯʘʩʪʠʥ ʧʦ ʰʠʨʦʪʽ ʽ 12 ʯʘʩʪʠʥ ʧʦ ʜʦʚʛʦʪʽ. ʂʦʞʥʘ ʟ 

ʦʪʨʠʤʘʥʠʭ 144 ʪʨʘʧʝʮʽʡ ʤʘʻ ʥʘʩʪʫʧʥʽ ʨʦʟʤʽʨʠ : 

       

ʧʦ ʜʦʚʛʦʪʽ   -   6 ʦ : 12 = 360ô : 12 = 30ô  

ʧʦ ʰʠʨʦʪʽ   -   4ʦ : 12 = 240ô : 12 = 20ô. 

ʄ-35 
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1 : 1 000 000 

 

ʈʠʩ. ɯ.3.3. ʉʭʝʤʘ ʧʦʜʽʣʫ ʘʨʢʫʰʘ ʢʘʨʪʠ ʄ 1:1 000 000 

 

ʇʦʜʘʣʴʰʠʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʭʦʜʽ ʜʦ ʤʘʩʰʪʘʙʫ 1:50 000 ʧʦʜʽʣʦʤ ʘʨʢʫʰʘ 

ʢʘʨʪʠ 1:100000 ʥʘ 4 ʯʘʩʪʠʥʠ. ɸʨʢʫʰ ʢʘʨʪʠ ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ, ʥʘʧʨʠʢʣʘʜ, ʄ - 

35- 144 - ɹ ʤʘʻ ʨʦʟʤʽʨʠ: 

 

ʧʦ ʜʦʚʛʦʪʽ 30ô : 2 = 15ô 

ʧʦ ʰʠʨʦʪʽ 20ô : 2 = 10ô 
 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

1:100 000 

 

ʈʠʩ. ɯ.3.4. ʉʭʝʤʘ ʧʦʜʽʣʫ ʘʨʢʫʰʘ ʢʘʨʪʠ ʄ 1:100 000 
 

ʄ-____-_____ 
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ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʘʨʢʫʰʫ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:25 000 ʥʝʦʙʭʽʜʥʦ ʘʨʢʫʰ ʤʘʩʰʪʘʙʫ 

1:50 000 ʧʦʜʽʣʠʪʠ ʥʘ 4 ʯʘʩʪʠʥʠ. ʐʫʢʘʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʙʫʜʝ ʄ- ____-____-

____-____, ʘ ʨʦʟʤʽʨʠ : 

 

ʧʦ ʜʦʚʛʦʪʽ 15ô : 2 = 7,5ô 

ʧʦ ʰʠʨʦʪʽ 10ô : 2 = 5ô  

1:50 000 

 

ʈʠʩ. ɯ.3.5. ʉʭʝʤʘ ʧʦʜʽʣʫ ʘʨʢʫʰʘ ʢʘʨʪʠ ʄ 1:50 000 
 

ò 

1:25 000 

 

ʈʠʩ. ɯ.3.6. ʉʭʝʤʘ ʧʦʜʽʣʫ ʘʨʢʫʰʘ ʢʘʨʪʠ ʄ 1:25 000 

 

ʄ-____-____-____-____ 

ʄ-___-____-____ 
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ɯ, ʥʘʨʝʰʪʽ, ʧʦʜʽʣ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1 : 25 000 ʥʘ 4 ʯʘʩʪʠʥʠ ʜʘʩʪʴ ʘʨʢʫʰ 

ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1 : 10 000 ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʄ-____-____-____-____-____ ʪʘ 

ʨʦʟʤʽʨʘʤʠ : 
 

ʧʦ ʜʦʚʛʦʪʽ 7,5ô : 2 = 450ò : 2 = 3ô 45ò 

ʧʦ ʰʠʨʦʪʽ 5ô : 2 = 2,5ô = 2ô 30ò 
 

  

ɺʠʢʨʝʩʣʶʶʪʴ ʘʨʢʫʰ ʤʘʩʰʪʘʙʫ 1:10 000 ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʄ-___-____- ___-

___-___ 
 

 

 

 

 

 

 

 

 

 

 
 

 

1:10 000 

ʈʠʩ. ɯ.3.7. ɸʨʢʫʰ   ʢʘʨʪʠ ʄ 1:10 000 
 

ɿʘʚʜʘʥʥʷ 2(ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ): ʈʦʟʨʘʭʫʚʘʪʠ ʛʝʦʜʝʟʠʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ ʚʝʨʰʠʥ ʢʫʪʽʚ ʨʘʤʢʠ ʪʨʘʧʝʮʽʾ ʤʘʩʰʪʘʙʫ 1:2 000 ʟʘ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ʄ ï (30+ Nʛʨ.) ï  Nʧ/ʧ ï ( Nʧ/ʧ - ʛ ). 

 

1:100 000 

 

ʈʠʩ. ɯ.3.8. ʉʭʝʤʘ ʧʦʜʽʣʫ ʘʨʢʫʰʘ ʢʘʨʪʠ ʄ 1:100 000 

ʄ-____-____-____-____ 
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ɺʠʢʨʝʩʣʶʶʪʴ ʪʨʘʧʝʮʽʶ ʤʘʩʰʪʘʙʫ 1:5 000 ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ  ʄ-____-_____- 

(_______) . 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1:5 000 

 

ʈʠʩ. ɯ.3.9. ɸʨʢʫʰ ʢʘʨʪʠ ʄ 1:5000 

 

ʅʦʤʝʥʢʣʘʪʫʨʫ  ʘʨʢʫʰʘ  ʤʘʩʰʪʘʙʫ  1:2 000 ʦʪʨʠʤʫʶʪʴ ʧʦʜʽʣʦʤ ʘʨʢʫʰʘ 

ʤʘʩʰʪʘʙʫ 1:5 000 ʥʘ 9 ʯʘʩʪʠʥ. ʂʦʞʥʘ ʟ ʦʪʨʠʤʘʥʠʭ 9 ʪʨʘʧʝʮʽʡ ʙʫʜʝ ʧʣʘʥʦʤ 

ʤʘʩʰʪʘʙʫ  1:2 000 ʟ ʨʦʟʤʽʨʘʤʠ: 

ʧʦ ʜʦʚʛʦʪʽ: 1ô 52,5ò : 3  = 112,5ò : 3 = 37,5ò 

ʧʦ ʰʠʨʦʪʽ: 1ô 15ò : 3  = 75ò : 3 = 25ò 

 

 

1:5 000 

ʈʠʩ. ɯ.3.10. ʉʭʝʤʘ ʧʦʜʽʣʫ ʘʨʢʫʰʘ ʢʘʨʪʠ ʄ 1:5000 

_____

_ 
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ʅʘ ʨʠʩ. ɯ.3.10 ʧʦʟʥʘʯʠʪʠ ʘʨʢʫʰ ʤʘʩʰʪʘʙʫ 1:2 000 ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʄ-___-

____- ( __-__ )  

 

 

 

ʆʮʽʥʢʘ:      ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -   

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20___   ʨ. 
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ʈʆɿɼɯʃ  ɯ.4. ɺʀʄɯʈʖɺɸʅʅʗ ʃɯʅɯʁ ʅɸ ʄɯʉʎɽɺʆʉʊɯ 

 

 ɺ  ʛʝʦʜʝʟʠʯʥʠʭ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ ʨʦʙʦʪʘʭ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʣʽʥʽʡʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʤʽʨʥʠʤʠ ʩʪʨʽʯʢʘʤʠ, ʨʫʣʝʪʢʘʤʠ, ʥʠʪʢʦʚʠʤ ʪʘ 

ʦʧʪʠʯʥʠʤ ʚʽʜʜʘʣʝʤʽʨʘʤʠ, ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʭʝʦʤʝʪʨʘʤʠ. ɼʣʷ ʪʦʧʦʛʨʘʬʦ-

ʛʝʦʜʝʟʠʯʥʠʭ ʪʘ ʚʠʰʫʢʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʝʤʣʝʤʽʨʥʘ 

ʩʪʨʽʯʢʘ ʽ ʨʫʣʝʪʢʘ, ʘ ʪʘʢʦʞ ʣʘʟʝʨʥʽ ʨʫʣʝʪʢʠ, ʥʘʧʨʠʢʣʘʜ  Leica DISTOTM A5 

(ʈʠʩ. ɯ.4.1 ï ɯ.4.3).  

  
  

 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʚʦʜʷʪʴ ʢʦʤʧʘʨʫʚʘʥʥʷ ʩʪʨʽʯʦʢ 

ʪʘ ʨʫʣʝʪʦʢ. ɿʘ ʝʪʘʣʦʥ ʘʙʦ ʢʦʤʧʘʨʘʪʦʨ ʧʨʠʡʤʘʶʪʴ ʚʽʜʨʽʟʢʠ ʣʽʥʽʡ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 

ʘʙʦ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, ʜʦʚʞʠʥʠ ʷʢʠʭ ʚʽʜʦʤʽ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ, ʙʣʠʟʴʢʦ 

1:100000. ɿʥʘʶʯʠ ʪʦʯʥʫ ʜʦʚʞʠʥʫ ʢʦʤʧʘʨʘʪʦʨʘ 0L  ʽ ʚʠʤʽʨʷʚʰʠ ʡʦʛʦ ʜʦʚʞʠʥʫ 

L  ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʽʯʢʠ (ʨʫʣʝʪʢʠ), ʱʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, ʚʠʟʥʘʯʘʶʪʴ ʧʦʧʨʘʚʢʫ ʟʘ 

ʢʦʤʧʘʨʫʚʘʥʥʷ klD  ʪʘ  ʜʽʡʩʥʫ ʜʦʚʞʠʥʫ l  ʩʪʨʽʯʢʠ (ʨʫʣʝʪʢʠ): 

,0

n

LL
l k

-
=D                                                               (ɯ.4.1) 

klll D+= 0 ,                                                                             (ɯ.4.2) 

ʜʝ -n ʢʽʣʴʢʽʩʪʴ ʫʢʣʘʜʝʥʴ ʩʪʨʽʯʢʠ, 0l  ï ʥʦʤʽʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʩʪʘʣʴʥʦʾ 

ʩʪʨʽʯʢʠ. 

ʇʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʨʦʚʽʰʫʚʘʥʥʷ ʣʽʥʽʾ, ʪʦʙʪʦ 

ʬʽʢʩʘʮʽʾ ʣʽʥʽʾ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʭ (ʨʠʩ. ɯ.4.4). ʂʦʞʥʝ ʚʢʣʘʜʝʥʥʷ 

ʣʽʥʽʾ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚ ʩʪʚʦʨʽ ʣʽʥʽʾ. ʉʪʚʦʨ ʣʽʥʽʾ ï ʮʝ ʧʨʷʤʦʚʠʩʥʘ ʧʣʦʱʠʥʠ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʢʽʥʮʝʚʽ ʪʦʯʢʠ ʣʽʥʽʾ.  

ʗʢʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʾ ʥʝ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʚ ʩʪʚʦʨʽ (ʪʦʙʪʦ ʥʝ ʧʦ 

ʧʨʷʤʽʡ, ʘ ʧʦ ʣʘʤʘʥʽʡ ʣʽʥʽʾ), ʪʦʜʽ ʚʠʤʽʨʷʥʘ ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʙʫʜʝ ʙʽʣʴʰʘ ʟʘ 

ʜʽʡʩʥʫ, ʦʩʢʽʣʴʢʠ ʣʘʤʘʥʘ ʣʽʥʽʷ ʟʘʚʞʜʠ ʜʦʚʰʘ ʟʘ ʧʨʷʤʫ.  

 

3 

ʈʠʩ. ɯ.4.1. ɿʝʤʣʝʤʽʨʥʘ 

ʩʪʨʽʯʢʘ  

ʈʠʩ. ɯ.4.2. ʈʫʣʝʪʢʘ ʈʂ-

50 

ʈʠʩ. ɯ.4.3. Leica 

DISTOTMA5  
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ʃʽʥʽʶ ʤʽʞ ʪʦʯʢʘʤʠ ʤʽʩʮʝʚʦʩʪʽ ʚʠʤʽʨʶʶʪʴ ʚ ʧʨʷʤʦʤʫ ʪʘ ʟʚʦʨʦʪʥʴʦʤʫ 

ʥʘʧʨʷʤʘʭ. ɼʦʚʞʠʥʘ ʣʽʥʽʾ, ʱʦ ʚʠʤʽʨʷʥʘ ʩʪʨʽʯʢʦʶ, ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

rlnS +Ö= 0 ,                                                         (ɯ.4.3) 

ʜʝ n  - ʢʽʣʴʢʽʩʪʴ ʫʢʣʘʜʝʥʴ ʩʪʨʽʯʢʠ; 0l  ï ʥʦʤʽʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʩʪʘʣʴʥʦʾ 

ʩʪʨʽʯʢʠ;  r - ʜʦʚʞʠʥʘ ʜʦʤʽʨʫ (ʟʘʣʠʰʦʢ) [6].  

 ʗʢʱʦ ʜʦʚʞʠʥʘ ʩʪʨʽʯʢʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʦʤʽʥʘʣʫ 0l , ʪʦ ʚʚʦʜʷʪʴ 

ʧʦʧʨʘʚʢʫ ʟʘ ʢʦʤʧʘʨʫʚʘʥʥʷ ʩʪʨʽʯʢʠ klD . ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʚʞʠʥʘ ʣʽʥʽʾ 

ʦʙʯʠʩʣʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ  

( ) t

k

k Srr
l

l
llnS D++Ö

D
+D+=

0

0 ,                                   (ɯ.4.4) 

ʜʝ tSD  - ʧʦʧʨʘʚʢʘ ʫ ʚʠʤʽʨʷʥʫ ʜʦʚʞʠʥʫ ʣʽʥʽʾ ʟʘ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ 

ʢʦʤʧʘʨʫʚʘʥʥʽ ʽ ʚʠʤʽʨʶʚʘʥʥʽ ʣʽʥʽʾ, ʷʢʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

SttS ʢʩʝʨʝʜʥt )( .-=D a ,                                               (ɯ.4.5) 

ʜʝ a = 0,0000125 ï ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʩʪʘʣʽ;  .ʩʝʨʝʜʥt  - ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ,  ʧʨʠ ʷʢʽʡ ʧʨʦʚʦʜʠʣʠʩʴ ʚʠʤʽʨʠ; kt  - ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ 

ʢʦʤʧʘʨʫʚʘʥʥʽ ʩʪʨʽʯʢʠ; S - ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʙʝʟ ʚʚʝʜʝʥʥʷ ʧʦʧʨʘʚʦʢ ʟʘ 

ʢʦʤʧʘʨʫʚʘʥʥʷ. tSD  ʚʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʨʽʟʥʠʮʷ .80

. Ctt kʩʝʨʝʜʥ ²-  

 ʗʢ ʚʽʜʦʤʦ, ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʠʤʽʨʶʶʪʴ ʧʦʭʠʣʫ ʣʽʥʽʶ S. ɼʣʷ ʧʦʙʫʜʦʚʠ 

ʧʣʘʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʾ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʢʣʘʜʝʥʥʷ d, ʪʦʙʪʦ ʾʾ ʧʨʦʝʢʮʽʶ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ . ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ 

ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ, ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ ʢʫʪ ʥʘʭʠʣʫ n. ʊʦʜʽ 

 

ncosÖ=Sd                                                           (ɯ.4.6) 

ʈʠʩ.ɯ.4.4. ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʩʪʨʽʯʢʦʶ 
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 ɿʘʚʜʘʥʥʷ 1: ɺʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʫ ʣʽʥʽʾ S, ʱʦ ʚʠʤʽʨʷʥʘ 20-ʪʠ 

ʤʝʪʨʦʚʦʶ ʩʪʨʽʯʢʦʶ, ʢʦʣʠ ʚʽʜʦʤʦ: 

 

;6=n   ʤr *)_____= ; 

 

0S n l r¡= ³ += ______________ ʤ 

 

ɺʽʜʧʦʚʽʜʴ:   =S     ʤ.  

 

 ɿʘʚʜʘʥʥʷ 2:  ʆʙʯʠʩʣʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʢʣʘʜʝʥʥʷ (ʧʨʦʝʢʮʽʶ) ʣʽʥʽʾ d

ʷʢʱʦ ʚʽʜʦʤʘ ʜʦʚʞʠʥʘ ʧʦʭʠʣʦ ʾʣʽʥʽ ʾ S(ʟʥʘʯʝʥʥʷ S ʚʟʷʪʠ ʽʟ ʟʘʚʜʘʥʥʷ 1) ʪʘ 

ʢʫʪ ʾʾ ʥʘʭʠʣʫ ʜʦ ʛʦʨʠʟʦʥʪʫ '0304+=n . 

   ʤd ___________________________ ==  

 

ɺʽʜʧʦʚʽʜʴ:     d =     ʤ . 

 

*)ʟʥʘʯʝʥʥʷ r  ʚʠʙʨʘʪʠ ʟʛʽʜʥʦ ʟ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ ʚ ʞʫʨʥʘʣʽ: 1-ʡ ï 1,01 

ʤ; 8-ʡ ï 8,08 ʤ; 10-ʡ ï10,10 ʤ; ʽ ʪ.ʜ. 

 

 

 

 

 

 

 

ʆʮʽʥʢʘ:      ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -   

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20____   ʨ. 
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ɻʃɸɺɸ ɯɯ. ɻʆʈʀɿʆʅʊɸʃʔʅɽ  ɿʅɯʄɸʅʅʗ  

ʈʆɿɼɯʃ  ɯɯ.1. ɹʋɼʆɺɸ ʊɸ ʇɽʈɽɺɯʈʂʀ ʊɽʍʅɯʏʅʀʍ ʊɽʆɼʆʃɯʊɯɺ 

 

 ʇʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚ ʤʽʞ ʪʦʯʢʘʤʠ ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ  

ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʦʜʦʣʽʪʦʤ. ɺ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʽʯʥʽ 

ʪʝʦʜʦʣʽʪʠ ʩʝʨʽʾ ʊ30 (2ʊ30, 4ʊ30ʇ), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʤʽʨʷʪʠ ʢʫʪ ʦʜʥʠʤ 

ʧʨʠʡʦʤʦʤ ʟ ʧʦʭʠʙʢʦʶ 30'' [7,14]. 

 

ʈʠʩ. ɯɯ.1.1. ʊʝʦʜʦʣʽʪ 2ʊ30 (ʟ ʙʦʢʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ) 
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ʈʠʩ. ɯɯ.1.2. ʊʝʦʜʦʣʽʪ 2ʊ30 (ʟ ʙʦʢʫ ʢʦʣʦʥʢʠ) 
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ɿʘʚʜʘʥʥʷ 1. ʅʘ ʨʠʩ. ɯɯ.1.1 ʪʘ  ɯɯ.1.2 ʧʽʜʧʠʩʘʪʠ ʯʘʩʪʠʥʠ ʪʝʦʜʦʣʽʪʘ 2ʊ30 

 

ɿʘʚʜʘʥʥʷ 2: ɺʠʢʦʥʘʪʠ ʧʝʨʝʚʽʨʢʠ ʪʝʦʜʦʣʽʪʘ 2ʊ30. 

 

1.  ʇʝʨʝʚʽʨʢʘ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʥʘ ʘʣʽʜʘʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ  

(ʜʦʧʫʩʢ - ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʴʙʘʰʢʠ ʨʽʚʥʷ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 2-ʭ 

ʧʦʜʽʣʦʢ ) 

 

¶ ʫʤʦʚʘ ʧʝʨʝʚʽʨʢʠ: ɺʽʩʴ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

 ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ ʪʝʦʜʦʣʽʪʘ  
 

¶ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ        

           

           

           

           

           

            

            

¶ ʨʝʟʫʣʴʪʘʪ (ʚʠʩʥʦʚʦʢ)        

           

            

¶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʨʽʚʥʷ      

           

           

           

           

           

           

            
 

2. ʇʝʨʝʚʽʨʢʘ ʢʦʣʽʤʘʮʽʡʥʦʾ ʧʦʭʠʙʢʠ 

(ʜʦʧʫʩʢ - ʟʥʘʯʝʥʥʷ ʢʦʣʽʤʘʮʽʡʥʦʾ ʧʦʭʠʙʢʠ ʉ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ  

Ñ1' ) 

 

¶ ʫʤʦʚʘ ʧʝʨʝʚʽʨʢʠ: ɺʽʟʠʨʥʘ ʚʽʩʴ ʪʨʫʙʠ ʧʦʚʠʥʥʘ  ʙʫʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ 

 ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ ʪʝʦʜʦʣʽʪʘ 

 

¶ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ       
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          ʊʘʙʣʠʮʷ ɯɯ.1.1 
 

 

ʊʦʯʢʠ 

ʥʘʚʝʜʝʥʥʷ 

 

ʇʦʣʦʞʝʥ

ʥʷ ʢʨʫʛʘ 

 

ɺʽʜʣʽʢʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʢʨʫʛʘ 

 

ɿʥʘʯʝʥʥʷ ʢʦʣʽʤʘʮʽʡʥʦʾ 

ʧʦʭʠʙʢʠ ʉ 

ʉ = 0,5(ʂʃ-ʂʇÑ180ʦ) 

 ʂʃ   

1 ʂʇ   

 ʂʃ   

2 ʂʇ   

ʉʩʝʨ=   
 

ʚʠʩʥʦʚʦʢ          

            

            
            

            

            

            

            

            

             

 

¶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʢʦʣʽʤʘʮʽʡʥʦʾ ʧʦʭʠʙʢʠ   
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3. ʇʝʨʝʚʽʨʢʘ ʥʘʭʠʣʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ ʪʝʦʜʦʣʽʪʘ  

 

¶ ʫʤʦʚʘ ʧʝʨʝʚʽʨʢʠ: ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʩʴ ʪʝʦʜʦʣʽʪʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʡʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ    
            

¶ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ       
           

           

           

           

           

           

            

             

            

            

            

            

            

            

            

            

            

            

            

            

            

             

 

¶ ʨʝʟʫʣʴʪʘʪ          

           

           

           

           

            

 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ       
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¶ ʚʠʩʥʦʚʦʢ          

           

           

           

           

           

           

           

           

            

 

4. ʇʝʨʝʚʽʨʢʘ ʩʽʪʢʠ ʥʠʪʦʢ 

 

¶ ʫʤʦʚʘ ʧʝʨʝʚʽʨʢʠ: ʂʦʣʠ ʪʝʦʜʦʣʽʪ ʧʨʠʚʝʜʝʥʦ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ, 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʰʪʨʠʭ ʩʽʪʢʠ ʥʠʪʦʢ ʤʘʻ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʚ 

ʧʨʷʤʦʚʠʩʥʽʡ ʧʣʦʱʠʥʽ 
 

¶ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ        

           

           

           

           

           

           

           

  

¶  ʨʝʟʫʣʴʪʘʪ          

           

            
¶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ        

           

           

           

           

           

           

            

 

 

 

ʆʮʽʥʢʘ:       ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -  

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20 ____   ʨ. 
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ʈʆɿɼɯʃ  ɯɯ.2. ɺʀʄɯʈʖɺɸʅʅʗ ɻʆʈʀɿʆʅʊɸʃʔʅʀʍ ʂʋʊɯɺ 

ʊɽʆɼʆʃɯʊɸʄʀ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʝʦʜʝʟʠʯʥʠʭ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ ʪʝʦʜʦʣʽʪ ʮʝʥʪʨʫʶʪʴ ʥʘʜ 

ʡʦʛʦ ʚʝʨʰʠʥʦʶ ɸ ʥʠʪʢʦʚʠʤ ʚʠʩʢʦʤ ʘʙʦ ʟʦʨʦʚʦʶ ʪʨʫʙʦʶ (ʨʠʩ. ɯɯ.2.1).  ʅʘ 

ʪʦʯʢʘʭ ɺ ʽ ʉ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʟʠʨʥʽ ʮʽʣʽ: ʚʽʭʠ, ʰʧʠʣʴʢʠ, ʤʘʨʢʠ ʪʦʱʦ. 
 

 
 

 

 

ʇʨʠʣʘʜ ʧʨʠʚʦʜʷʪʴ ʫ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʢʫʪʘ b 
ʧʦʯʠʥʘʶʪʴ ʟ ʥʘʚʝʜʝʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʥʘ ʪʦʯʢʫ ɺ ʧʨʠ ʧʦʣʦʞʝʥʥʽ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʂʃ . ʇʝʨʝʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʥʝʦʙʭʽʜʥʦ ʜʦʤʦʛʪʠʩʷ 

ʯʽʪʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʩʽʪʢʠ ʥʠʪʦʢ, ʦʙʝʨʪʘʶʯʠ ʦʢʫʣʷʨʥʝ ʜʽʦʧʪʨʽʡʥʝ ʢʽʣʴʮʝ, ʽ 

ʯʽʪʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʽʟʠʨʥʦʾ ʮʽʣʽ ʦʙʝʨʪʘʥʥʷʤ ʬʦʢʫʩʫʚʘʣʴʥʦʛʦ  ʛʚʠʥʪʘ.  

ʇʨʠ ʟʘʢʨʽʧʣʝʥʦʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʟʽ (ʣʽʤʙʽ) ʚʽʜʢʨʽʧʣʶʶʪʴ 

ʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ ʘʣʽʜʘʜʠ ʽ ʥʘʚʦʜʷʪʴ ʟʦʨʦʚʫ ʪʨʫʙʫ ʥʘ ʪ. ɺ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʣʽʤʘʪʦʨʥʦʛʦ ʧʨʠʮʽʣʫ. ɼʣʷ ʪʦʯʥʦʛʦ ʥʘʚʝʜʝʥʥʷ ʩʽʪʢʠ ʥʠʪʦʢ ʥʘ ʪʦʯʢʫ (ʚʽʟʠʨʥʫ 

ʮʽʣʴ) ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʘʚʽʜʥʠʤʠ ʛʚʠʥʪʘʤʠ ʘʣʽʜʘʜʠ ʽ ʟʦʨʦʚʦʾ ʪʨʫʙʠ. ɺʽʜʣʽʯʫʶʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ ʽ ʟʘʧʠʩʫʶʪʴ ʚʽʜʣʽʢ ʫ ʧʦʣʴʦʚʠʡ ʞʫʨʥʘʣ (ʪʘʙʣ. ɯɯ.2.1, 

ʚʽʜʣʽʢ 1). 

ɺʽʜʢʨʽʧʠʚʰʠ ʘʣʽʜʘʜʫ ʥʘʚʦʜʷʪʴ ʟʦʨʦʚʫ ʪʨʫʙʫ ʥʘ ʪ. ʉ. ʇʨʠ ʮʴʦʤʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ (ʣʽʤʙ) ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʢʨʽʧʣʝʥʠʤ. ɿʥʦʚʫ ʚʽʜʣʽʯʫʶʪʴ 

ʚʽʜʣʽʢʦʚʠʡ ʧʨʠʩʪʨʽʡ ʽ ʟʘʧʠʩʫʶʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʪʘʙʣ. ɯɯ.2.1, ʚʽʜʣʽʢ 2.  

ʈʠʩ. ɯɯ.2.1.ʉʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ 
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ʆʧʠʩʘʥʽ ʜʽʾ ʩʢʣʘʜʘʶʪʴ ʧʝʨʰʠʡ ʧʽʚʧʨʠʡʦʤ ʚʠʤʽʨʶʚʘʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʦʨʦʚʫ ʪʨʫʙʫ ʧʝʨʝʚʦʜʷʪʴ ʯʝʨʝʟ ʟʝʥʽʪ.  

ʇʨʠ ʟʘʢʨʽʧʣʝʥʽʡ ʘʣʽʜʘʜʽ ʚʽʜʢʨʽʧʣʶʶʪʴ ʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ ʣʽʤʙʘ ʽ, 

ʧʦʚʝʨʪʘʶʯʠ ʚʝʨʭʥʶ (ʘʣʽʜʘʜʥʫ) ʯʘʩʪʠʥʫ ʧʨʠʣʘʜʫ, ʟʤʽʥʶʶʪʴ ʧʦʣʦʞʝʥʥʷ ʣʽʤʙʘ, 

ʧʨʠʙʣʠʟʥʦ, ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʘʜʫʩʽʚ. ɿʘʢʨʽʧʣʶʶʪʴ ʣʽʤʙ,  ʚʽʜʢʨʽʧʣʶʶʪʴ ʘʣʽʜʘʜʫ ʽ 

ʧʨʠ ʽʥʰʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʂʇ ʟʥʦʚʫ ʥʘʚʦʜʷʪʴ ʟʦʨʦʚʫ ʪʨʫʙʫ 

ʥʘ ʪ. ɺ. ɺʽʜʣʽʢ ʟʘʧʠʩʫʶʪʴ ʚ ʞʫʨʥʘʣ (ʪʘʙʣ. ɯɯ.2.1, ʚʽʜʣʽʢ 4). 

ɺʽʜʢʨʽʧʠʚʰʠ ʘʣʽʜʘʜʫ ʚʽʟʫʶʪʴ ʥʘ ʪ. ʉ ʽ ʟʥʦʚʫ ʙʝʨʫʪʴ ʚʽʜʣʽʢ (ʪʘʙʣ. ɯɯ.2.1, 

ʚʽʜʣʽʢ 5). ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʢʽʥʯʫʶʪʴ ʜʨʫʛʠʡ ʧʽʚʧʨʠʡʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʘ. 

ʆʙʠʜʚʘ ʧʽʚʧʨʠʡʦʤʠ ʩʢʣʘʜʘʶʪʴ ʧʦʚʥʠʡ ʧʨʠʡʦʤ [5,6]. 

 

ʆʙʯʠʩʣʝʥʥʷ ʚ ʞʫʨʥʘʣʽ ʚʠʢʦʥʫʶʪʴ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

¶ ʆʙʯʠʩʣʶʶʪʴ   ʟʥʘʯʝʥʥʷ   ʢʫʪʘ b  ʚ ʧʽʚʧʨʠʡʦʤʘʭ  (ʪʘʙʣ. ɯɯ.2.1, ʟʥʘʯʝʥʥʷ ʢʫʪʘ 

3 ʽ 6),  ʪʦʙʪʦ b = ʉ - ɺ.  

¶ ʗʢʱʦ ʨʽʟʥʠʮʷ ʟʥʘʯʝʥʴb  ʽ 'b  ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʢ '1, ʦʙʯʠʩʣʶʶʪʴ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʢʫʪʘ ɓʩʝʨ. (ʪʘʙʣ.6.1, ʟʥʘʯʝʥʥʷ 7),  ʷʢʝ ʧʨʠʡʤʘʶʪʴ ʟʘ ʦʩʪʘʪʦʯʥʝ.  

 

ɿʥʘʯʝʥʥʷ ʢʫʪʘ b  ʽ 'b  ʧʦʚʠʥʥʦ ʟʙʽʛʘʪʠʩʷ ʤʽʞ ʩʦʙʦʶ ʚ ʤʝʞʘʭ ʧʦʜʚʽʡʥʦʾ 

ʪʦʯʥʦʩʪʽ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ. ʈʽʟʥʠʮʷ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ, ʦʜʝʨʞʘʥʠʭ ʟ ʜʚʦʭ ʧʽʚʧʨʠʡʦʤʽʚ ʜʣʷ ʪʝʦʜʦʣʽʪʘ 2ʊ30, 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʦʧʫʩʢ '1 . 

ʊʘʙʣʠʮʷ ɯɯ.2.1 

ɾʋʈʅɸʃ 

ʚʠʤ̔ʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ (ʟʨʘʟʦʢ) 
 

ʅʘʟʚʘ 

ʩʪʘʥʮʽʡ 

ʅʘʟʚʘ 

ʪʦʯʦʢ 

ʥʘʚʝʜʝʥʥ

 ̫

ɺʽʜʣʽʢʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ

ʛʦ ʢʨʫʛʘ 

ɿʥʘʯʝʥʥʷ ʢʫʪʘ 

b 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʢʫʪʘ 

bʩʝʨ. 

 

  ʢʣ   

 ʉ 175ʦ47Ë,5   (2)   

   44ʦ27Ë,0   (3)  

 ɺ 131ʦ20Ë,5   (1)   

A  ʢʧ  44ʦ26Ë,5   (7) 

 ʉ 264ʦ02Ë,0   (5)   

   44ʦ26Ë,0   (6)  

 ɺ 219ʦ36Ë,0   (4)   
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ɿʘʚʜʘʥʥʷ 1: ɺʠʢʦʥʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ ʪʘ ʟʘʧʠʩʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʚ ʞʫʨʥʘʣ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ (ʪʘʙʣ. ɯɯ.2.2) 

ʊʘʙʣʠʮʷ ɯɯ.2.2 

ɾʋʈʅɸʃ 

ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ 
(ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ) 

ʅʘʟʚʘ 

ʩʪʘʥʮʽʡ 

ʅʘʟʚʘ 

ʪʦʯʦʢ 

ʥʘʚʝʜʝʥʥ

 ̫

ɺʽʜʣʽʢʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ

ʛʦ ʢʨʫʛʘ 

ɿʥʘʯʝʥʥʷ ʢʫʪʘ 

b 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʢʫʪʘ 

bʩʝʨ. 

     

     

     

     

     

     

     

     

     

     

     

     

 

 

 

ʆʮʽʥʢʘ:      ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -   

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20 ____   ʨ. 
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ʈʆɿɼɯʃ  ɯɯ.3. ɺʀʄɯʈʖɺɸʅʅʗ ɺɽʈʊʀʂɸʃʔʅʀʍ ʂʋʊɯɺ, ɺɯɼɼɸʃɽʁ 

ʊɸ ʇɽʈɽɺʀʑɽʅʔ 

 

ɺʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚ ʥʘʭʠʣʫ n 

 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʫʪʽʚ ʽʩʥʫʻ ʫʤʦʚʘ: ʢʦʣʠ 

ʚʽʟʠʨʥʘ ʚʽʩʴ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʽ ʚʽʩʴ ʨʽʚʥʷ ʧʨʠ ʘʣʽʜʘʜʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ, ʥʫʣʴʦʚʽ ʧʦʜʽʣʢʠ ʘʣʽʜʘʜʠ ʧʦʚʠʥʥʽ ʟʙʽʛʘʪʠʩʷ ʟ ʥʫʣʴʦʚʠʤʠ 

ʧʦʜʽʣʢʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. ɺ ʜʽʡʩʥʦʩʪʽ ʮʷ ʫʤʦʚʘ ʧʦʨʫʰʫʻʪʴʩʷ ʽ ʚʽʟʠʨʥʘ 

ʚʽʩʴ ʪʨʫʙʠ ʤʦʞʝ ʟʘʡʤʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ, ʽ ʙʫʣʴʙʘʰʢʘ ʨʽʚʥʷ 

ʟʥʘʭʦʜʠʪʠʤʝʪʴʩʷ ʚ ʥʫʣʴ-ʧʫʥʢʪʽ, ʘ ʚʽʜʣʽʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʥʝ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. 

ɼʣʷ ʪʘʭʝʦʤʝʪʨʽʚ ʙʝʟ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʧʨʠ ʘʣʽʜʘʜʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʢʨʫʛʘ (ʊ-30, 2ʊ30) ʚʽʜʣʽʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʢʦʣʠ ʚʽʟʠʨʥʘ ʚʽʩʴ ʪʨʫʙʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʘ ʚʝʨʪʠʢʘʣʴʥʘ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʧʨʠʣʘʜʫ ï ʧʨʷʤʦʚʠʩʥʘ, 

ʥʘʟʠʚʘʻʪʴʩʷ  ʤʽʩʮʝʤ ʥʫʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ.  

ʗʢʱʦ ʤʽʩʮʝ ʥʫʣʷ ʥʝʚʽʜʦʤʦ, ʪʦ ʢʫʪ ʥʘʭʠʣʫ ʚʠʤʽʨʶʶʪʴ ʜʚʽʯʽ -  ʚʽʟʫʶʯʠ ʥʘ 

ʪʦʯʢʫ  ʧʨʠ ʂʃ ʽ ʂʇ. ɿʘ  ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʜʚʦʭ ʚʽʜʣʽʢʽʚ ʦʙʯʠʩʣʶʶʪʴ ʽ ʢʫʪ 

ʥʘʭʠʣʫ n, ʽ ʤʽʩʮʝ ʥʫʣʷ ʄʆ [5, 6, 10]. 

ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʢʫʪʽʚ ʥʘʭʠʣʫ ʪʘ ʤʽʩʮʷ ʥʫʣʷ. 

ɼʣʷ  ʊ-30 

2

1800++
=

ʂʇʂʃ
ʄʆ                                                 (ɯɯ.3.1) 

 

.
2

180

;

;180

0

0

--
=

-=

--=

ʂʇʂʃ

ʄʆʂʃ

ʂʇMO

n

n

n

                                                  (ɯɯ.3.2) 

  

ɼʣʷ  2ʊ30  

2

ʂʇʂʃ
ʄʆ

+
=                                                           (ɯɯ.3.3) 

 

2

;

;

ʂʇʂʃ

ʄʆʂʃ

ʂʇʄʆ

-
=

-=

-=

n

n

n

                                                            (ɯɯ.3.4) 

 

ʇʨʠʢʣʘʜ. ɺʽʜʣʽʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ  (2ʊ30) 0.2930 ¡=ʂʃ  ʘ 0.2330 ¡-=ʂʇ .  
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ʂʦʥʪʨʦʣʴ:  623)323(300 000 ¡+=¡--¡=n ;  ʘʙʦ 623
2

)'233(-923 0 ¡+=
-¡

=
AA

n . 

ʆʜʥʠʤ ʟ ʢʦʥʪʨʦʣʽʚ ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚ ʥʘʭʠʣʫ ʻ ʩʪʘʣʽʩʪʴ ʄ0. 

ʂʦʣʠʚʘʥʥʷ ʡʦʛʦ ʚʝʣʠʯʠʥʠ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʦʜʥʽʡ ʩʪʘʥʮʽʾ ʥʝ ʤʘʻ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʦʜʚʽʡʥʦʾ ʪʦʯʥʦʩʪʽ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʪʝʦʜʦʣʽʪʘ. ɺʝʣʠʯʠʥʘ 

ʄ0 ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ, ʘʣʝ ʟʨʫʯʥʽʰʝ, ʢʦʣʠ ʚʦʥʦ ʙʣʠʟʴʢʝ ʜʦ 

0 .̄  

ɺʠʤʽʨʶʚʘʥʥʷ ʚʽʜʜʘʣʝʡ ʥʠʪʢʦʚʠʤ ʚʽʜʜʘʣʝʤʽʨʦʤ 

 

 
 

 

ʈʠʩ. ɯɯ.3.1. ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʣʽʥʽʾ ʥʠʪʢʦʚʠʤ ʚʽʜʜʘʣʝʤʽʨʦʤ 
 

ʅʠʪʢʦʚʽ ʚʽʜʜʘʣʝʤʽʨʠ ʻ ʚ ʟʦʨʦʚʠʭ ʪʨʫʙʘʭ, ʱʦ ʤʘʶʪʴ ʚ ʧʦʣʽ ʟʦʨʫ 

ʚʽʜʜʘʣʝʤʽʨʥʽ ʥʠʪʢʠ (ʨʠʩ. ɯɯ.3.1). ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʤʽʨʷʪʠ ʚʽʜʜʘʣʴ ʚʽʜ 

ʪʝʦʜʦʣʽʪʘ (ʪʘʭʝʦʤʝʪʨʘ) ʜʦ ʨʝʡʢʠ. ʂʦʝʬʽʮʽʻʥʪ ʥʠʪʢʦʚʦʛʦ ʚʽʜʜʘʣʝʤʽʨʘ ʂ ʻ 

ʚʝʣʠʯʠʥʘ ʩʪʘʣʘ ʽ ʙʣʠʟʴʢʘ ʜʦ 100.  

ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʦʜʥʫ ʟ ʚʽʜʜʘʣʝʤʽʨʥʠʭ ʥʠʪʦʢ ʜʣʷ ʟʨʫʯʥʦʩʪʽ 

ʚʽʜʣʽʯʫʚʘʥʥʷ ʩʧʨʷʤʦʚʫʶʪʴ ʥʘ ʧʦʯʘʪʦʢ ʜʝʮʠʤʝʪʨʘ. ɼʘʣʽ ʦʙʯʠʩʣʶʶʪʴ ʚʽʜʜʘʣʴ n 

ʤʽʞ ʚʽʜʜʘʣʝʤʽʨʥʠʤʠ ʰʪʨʠʭʘʤʠ ʥʘ ʨʝʡʮʽ. ɺʠʤʽʨʷʥʫ ʚʽʜʩʪʘʥʴ D ʦʙʯʠʩʣʶʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

nKD Ö=  
 

ʅʘ ʨʠʩ. ɯɯ.3.1. ʚʽʜʜʘʣʴ, ʷʢʘ ʚʠʤʽʨʷʥʘ ʥʠʪʢʦʚʠʤ ʚʽʜʜʘʣʝʤʽʨʦʤ ʩʢʣʘʜʘʻ: 

 

D = 100 Ŀ 19.4 ʩʤ = 19.4 ʤ 

ɺʽʜʜʘʣʝʤʽʨʥʽ ʥʠʪʢʠ 
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ʆʙʯʠʩʣʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ 

 

ɿʥʘʶʯʠ ʧʦʭʠʣʫ ʚʽʜʜʘʣʴ (ʘʙʦ ʾʾ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ) ʚʽʜ ʪʝʦʜʦʣʽʪʘ 

ʜʦ ʨʝʡʢʠ ʪʘ ʢʫʪ ʥʘʭʠʣʫ ʮʽʻʾ ʣʽʥʽʾ ʟʘ ʬʦʨʤʫʣʘʤʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ 

ʥʽʚʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʧʝʨʝʚʠʱʝʥʥʷ h ʤʽʞ ʪʦʯʢʦʶ, ʥʘʜ ʷʢʦʶ 

ʮʝʥʪʨʦʚʘʥʦ ʪʝʦʜʦʣʽʪ ʽ ʪʦʯʢʦʶ, ʚ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʡʢʫ  

 

liDh -+Ö= n2sin
2

1
  ʘʙʦ  litgdh -+Ö= n , 

 

ʜʝ   ̔ï ʚʠʩʦʪʘ ʧʨʠʣʘʜʫ (ʪʘʭʝʦʤʝʪʨʘ); 

l  - ʚʠʩʦʪʘ  ʥʘʚʝʜʝʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʥʘ ʨʝʡʢʫ; 
n -  ʢʫʪ ʥʘʭʠʣʫ; 

D ï ʧʦʭʠʣʫ ʚʽʜʜʘʣʴ, ʚʠʤʽʨʷʥʫ ʥʠʪʢʦʚʠʤ ʚʽʜʜʘʣʝʤʽʨʦʤ; 

d -  ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ ʧʦʭʠʣʦʾ ʚʽʜʜʘʣʽ. 

 

ɿʘʚʜʘʥʥʷ 1: ɺʠʤʽʨʷʪʠ ʪʘ ʦʙʯʠʩʣʠʪʠ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʪʘ ʚʥʝʩʪʠ ʾʭ ʫ 

ʞʫʨʥʘʣ (ʪʘʙʣ. ɯɯ.3.1): 
 

1. ɺʠʤʽʨʷʪʠ ʚʠʩʦʪʫ ʪʘʭʝʦʤʝʪʨʘ ;̔ 
 

2. ʅʘʚʝʩʪʠ ʟʦʨʦʚʫ ʪʨʫʙʠ ʥʘ ʨʝʡʢʫ ʥʘ ʚʠʩʦʪʫ l  ̔  ʚʽʜʣʽʯʠʪʠ ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʨʫʛ  

ʧʨʠ ʂʃ; 

 

3. ʅʘʚʝʩʪʠ ʟʦʨʦʚʫ ʪʨʫʙʠ ʥʘ ʨʝʡʢʫ ʥʘ ʚʠʩʦʪʫ l  ̔  ʚʽʜʣʽʯʠʪʠ ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʨʫʛ  

ʧʨʠ ʂʇ;  
 

4. ʆʙʯʠʩʣʠʪʠ ʤʽʩʮʝ ʥʫʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʄʆ (ʬʦʨʤʫʣʘ ɯɯ.3.1 ʘʙʦ ɯɯ.3.3); 
 

5. ʆʙʯʠʩʣʠʪʠ  ʢʫʪ ʥʘʭʠʣʫn (ʬʦʨʤʫʣʠ ɯɯ.3.2 ʘʙʦ ɯɯ.3.4); 
 

6. ʆʙʯʠʩʣʠʪʠ  ʧʦʭʠʣʫ ʚʽʜʜʘʣʴ D, ʚʠʤʽʨʷʥʫ ʥʠʪʢʦʚʠʤ ʚʽʜʜʘʣʝʤʽʨʦʤ ʧʨʠ ʜʚʦʭ 

ʧʦʣʦʞʝʥʥʷʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ (ʂʇ, ʂʃ); ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʜʘʣʝʤʽʨʘ 

ʧʨʠʡʥʷʪʠ  ʨʽʚʥʠʤ 100; 
 

7. ʆʙʯʠʩʣʠʪʠ  ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ ʧʦʭʠʣʦʾ ʚʽʜʜʘʣʽ n2cosÖ=Dd  
 

8. ʆʙʯʠʩʣʠʪʠ  ʧʝʨʝʚʠʱʝʥʥʷ. litgdh -+Ö= n . 
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ʊʘʙʣʠʮʷ ɯɯ.3.1 

ɾʋʈʅɸʃ  ʇʈʆɹʅʀʍ  ɺʀʄɯʈʖɺɸʅʔ  

 

ɺʽʜʣʽʢʠ 

ʚʝʨʪʠʢʘʣʴʥʦ

ʛʦ ʢʨʫʛʘ 

( Á Ë ) 

ʄʽʩʮʝ 

ʥʫʣʷ 

ʄʆ 

  ( Á Ë)
 

ʂʫʪʠ 
ʥʘʭʠʣʫ 

n 
 ( Á Ë )

 

ɺʠʤʽʨʷʥ

ʘ 

ʚʽʜʜʘʣʴ 

ʧʦ ʨʝʡʮʽ 

D, ( ʤ ) 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ 

ʧʨʦʝʢʮʽʷ 

ʚʽʜʜʘʣʽ 

d, ( ʤ ) 

ʇʝʨʝʚʠʱʝʥʥʷ 

 

h,( ʤ ) 

ʇʨʠʤʽʪʢʠ 

1 2 3 4 5 6 7 

ʂʃ 

 

     ʽ=        ʤ 

ʂʇ 

 

l= 1.0 ʤ 

ʂʃ 

 

     ʽ=        ʤ 

ʂʇ 

 

l=  1.5 ʤ 

ʂʃ 

 

     ʽ=        ʤ 

ʂʇ 

 

l= 2.0  ʤ 

ʂʃ 

 

     ʽ=        ʤ 

ʂʇ 

 

l=2.5  ʤ 

 

 

 

 

ʆʮʽʥʢʘ:      ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -   

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20     ʨ. 
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ʈʆɿɼɯʃ  ɯɯ.4. ʇʆʃʔʆɺɯ ʊɸ ʂɸʄɽʈɸʃʔʅɯ ʈʆɹʆʊʀ ʇʈʀ 

ʊɽʆɼʆʃɯʊʅʆʄʋ ɿʅɯʄɸʅʅɯ ɼɯʃʗʅʂʀ ʄɯʉʎɽɺʆʉʊɯ 

 

 ɻʦʨʠʟʦʥʪʘʣʴʥʝ (ʢʦʥʪʫʨʥʝ) ʟʥʽʤʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʪʝʦʜʦʣʽʪʥʠʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʟʥʽʤʘʥʥʷ ʦʪʨʠʤʫʶʪʴ ʧʣʘʥ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʥʘ 

ʥʴʦʤʫ ʤʽʩʮʝʚʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʢʦʥʪʫʨʽʚ (ʩʠʪʫʘʮʽʾ ). ʊʝʦʜʦʣʽʪʥʝ ʟʥʽʤʘʥʥʷ 

ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʽʚʥʠʥʥʽʡ ʤʽʩʮʝʚʦʩʪʽ  ʚ ʫʤʦʚʘʭ ʩʢʣʘʜʥʦʾ 

ʩʠʪʫʘʮʽʾ (ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʟʘʙʫʜʦʚʘʥʽ ʜʽʣʷʥʢʠ, ʟʘʣʽʟʥʦʜʦʨʦʞʥʽ ʚʫʟʣʠ, ʩʪʘʥʮʽʾ, 

ʘʝʨʦʧʦʨʪʠ) [4]. 

ʆʩʥʦʚʦʶ ʜʣʷ ʪʝʦʜʦʣʽʪʥʦʛʦ ʟʥʽʤʘʥʥʷ ʩʣʫʞʘʪʴ ʪʝʦʜʦʣʽʪʥʽ ʭʦʜʠ, ʱʦ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʣʘʤʘʥʠʭ ʣʽʥʽʡ, ʚ ʷʢʠʭ ʢʫʪʠ ʚʠʤʽʨʶʶʪʴʩʷ ʦʜʥʠʤ  ʧʨʠʡʦʤʦʤ 

ʪʝʦʜʦʣʽʪʦʤ 30-ʪʠ ʩʝʢʫʥʜʥʦʾ ʪʦʯʥʦʩʪʽ, ʘ ʩʪʦʨʦʥʠ ï ʩʪʘʣʴʥʦʶ 20-ʪʠ ʤʝʪʨʦʚʦʶ 

ʩʪʨʽʯʢʦʶ ʘʙʦ ʚʽʜʜʘʣʝʤʽʨʘʤʠ ʟ ʪʦʯʥʽʩʪʶ ʥʝ ʥʠʞʯʦʶ, ʥʽʞ 1 : 2 000. ʊʝʦʜʦʣʽʪʥʽ 

ʭʦʜʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʢʣʘʜʘʶʪʴ ʤʽʞ ʧʫʥʢʪʘʤʠ ʦʧʦʨʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ( 

ʪʨʽʘʥʛʫʣʷʮʽʾ, ʪʨʠʣʘʪʝʨʘʮʽʾ, ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ ), ʘʙʦ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʟʽʤʢʥʝʥʽ 

ʧʦʣʽʛʦʥʠ ( ʙʘʛʘʪʦʢʫʪʥʠʢʠ ). ʗʢʱʦ ʟ ʧʫʥʢʪʽʚ ʟʽʤʢʥʝʥʦʛʦ ʧʦʣʽʛʦʥʫ ʥʝʤʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʪʠ ʟʥʽʤʘʥʥʷ ʚʩʽʻʾ ʜʽʣʷʥʢʠ, ʪʦ ʚʩʝʨʝʜʠʥʽ ʧʦʣʽʛʦʥʫ 

ʧʨʦʢʣʘʜʘʶʪʴ ʜʽʘʛʦʥʘʣʴʥʽ ʭʦʜʠ. ʌʦʨʤʘ ʭʦʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʽʜʣʷʛʘʻ ʟʥʽʤʘʥʥʶ. ʊʝʦʜʦʣʽʪʥʝ ʟʥʽʤʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʥʘʩʪʫʧʥʠʭ ʚʠʜʽʚ ʨʦʙʽʪ: 

¶ ʧʽʜʛʦʪʦʚʯʽ ʨʦʙʦʪʠ; 

¶ ʧʨʦʢʣʘʜʘʥʥʷ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʪʘ ʧʦʣʽʛʦʥʽʚ; 

¶ ʧʨʠʚòʷʟʢʘ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʜʦ ʧʫʥʢʪʽʚ ʛʝʦʜʝʟʠʯʥʦʾ ʦʧʦʨʥʦʾ ʤʝʨʝʞʽ; 

¶ ʟʥʽʤʘʥʥʷ ʩʠʪʫʘʮʽʾ; 

¶ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ; 

¶ ʛʨʘʬʽʯʥʝ ʦʬʦʨʤʣʝʥʥʷ. 

 

ɿʘʚʜʘʥʥʷ 1: ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʜʦʣʽʪʥʦʛʦ ʟʥʽʤʘʥʥʷ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʝ: 

1. ʦʧʨʘʮʶʚʘʪʠ ʞʫʨʥʘʣ ʢʫʪʦʚʠʭ ʚʠʤʽʨʽʚ ( ʪʘʙʣʠʮʷ ɯɯ.4.1); 

2. ʟʘʧʦʚʥʠʪʠ ʩʭʝʤʫ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ ( ʨʠʩ. ɯɯ.4.1 ); 

3. ʦʙʯʠʩʣʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʟʽʤʢʥʫʪʦʛʦ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ (ʪʘʙʣ. ɯɯ.4.2); 

4. ʩʢʣʘʩʪʠ ʧʣʘʥ ʪʝʦʜʦʣʽʪʥʦʛʦ ʟʥʽʤʘʥʥʷ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ ( ʨʠʩ. ɯɯ.4.2 ); 

5. ʚʠʢʦʥʘʪʠ ʛʨʘʬʽʯʥʝ ʦʬʦʨʤʣʝʥʥʷ ʧʣʘʥʫ ʟʛʽʜʥʦ ʚʠʤʦʛ [13]; 

6.   ʦʙʯʠʩʣʠʪʠ ʧʣʦʱʽ [12]. 

 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʙʦʪʠ: 

 

ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ 1-2 ‌ ςχρЈὔЈὔǰ ( ʥʦʤʝʨ ʚ ʞʫʨʥʘʣʽ 
ʚʠʢʣʘʜʘʯʘ ï ʚ ʛʨʘʜʫʩʘʭ ʽ ʤʽʥʫʪʘʭ) 

      

 ‌   ȢȢȢȢЈȣȢȢ Ë  
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ʧʦʯʘʪʢʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ 1 : 

 

ʍ1 = 520,00 ʤ  ʋ1 = 680, 00 ʤ 

 

 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

 

1. ʆʧʨʘʮʶʚʘʪʠ ʞʫʨʥʘʣ ʢʫʪʦʤʽʨʥʠʭ ʚʠʤʽʨʽʚ (ʪʘʙʣʠʮʷ ɯɯ.4.1). 

 

1.1 ʆʙʯʠʩʣʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʢʫʪʠ ʥʘ ʢʦʞʥʽʡ ʟ ʧô̫ ʪʠ ʩʪʘʥʮʽʡ ʧʨʠ ʜʚʦʭ 

ʧʦʣʦʞʝʥʥʷʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ( ʂʇ ʽ ʂʃ ) ʪʘ ʟʥʘʡʪʠ ʾʭ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ. 

1.2 ʆʙʯʠʩʣʠʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽʟ ʜʚʦʭ ʚʠʤʽʨʽʚ ʜʦʚʞʠʥ ʣʽʥʽʡ (ʧʨʷʤʦ-

ʟʚʦʨʦʪʥʴʦ) ʪʘ ʚʠʟʥʘʯʠʪʠ  ʾʭ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ, 

ʧʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʢʫʪʠ ʥʘʭʠʣʫ. 

ncosÖ=Sd . 

2. ʉʢʣʘʜʘʥʥʷ ʩʭʝʤʠ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ. 

 ʉʭʝʤʘ ʚʠʢʨʝʩʣʶʻʪʴʩʷ ʥʘ ʦʢʨʝʤʦʤʫ ʘʨʢʫʰʽ (ʨʠʩ. ɯɯ.4.1) ʧʘʧʝʨʫ ʪʘʢ, 

ʱʦʙʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʢʫʪʠ ʪʘ ʜʦʚʞʠʥʠ ʣʽʥʽʡ ʧʨʠʙʣʠʟʥʦ ʚʽʜʧʦʚʽʜʘʣʠ 

ʦʙʯʠʩʣʝʥʠʤ ʚ ʞʫʨʥʘʣʽ. ʅʘ ʩʭʝʤʫ ʚʠʧʠʩʫʶʪʴʩʷ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʫʪʽʚ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʢʣʘʜʝʥʴ ʣʽʥʽʡ, ʧʨʘʢʪʠʯʥʘ ʪʘ ʪʝʦʨʝʪʠʯʥʘ ʩʫʤʘ 

ʢʫʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʘ ʪʘ ʜʦʧʫʩʪʠʤʘ ʢʫʪʦʚʽ ʥʝʚô̫ ʟʢʠ. 

3. ʆʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʟʽʤʢʥʫʪʦʛʦ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ. 

ʆʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʚʠʢʦʥʫʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʚʽʜʦʤʦʩʪʽ (ʪʘʙʣʠʮʷ ɯɯ.4.2) ʫ 

ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

3.1. ɺ ʛʨʘʬʽ 1 ʧʨʦʚʦʜʷʪʴ ʥʫʤʝʨʘʮʽʶ ʪʦʯʦʢ ʟʽʤʢʥʫʪʦʛʦ ʭʦʜʫ 1-2-3-4-5-1 ( ʯʝʨʝʟ 

ʨʷʜʦʢ );  

ʽʟ ʢʫʪʦʤʽʨʥʦʛʦ ʞʫʨʥʘʣʫ ʚʠʧʠʩʫʶʪʴ ʚ ʛʨʘʬʫ 2 ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ, ʘ ʚ ʛʨʘʬʫ 7 ï ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʢʣʘʜʝʥʥʷ ʣʽʥʽʡ. 

3.2. ɺʠʭʽʜʥʠʡ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ 1-2 ʚʠʧʠʩʫʶʪʴ ʚ 4 , ʘ ʚ ʛʨʘʬʠ 12 ʽ 13 ï 

ʢʦʦʨʜʠʥʘʪʠ ʧʝʨʰʦʾ ʪʦʯʢʠ ʍ1 ʽ ʋ1. 

3.3. ɺʠʢʦʥʫʶʪʴ ʫʚòʷʟʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ ʟʽʤʢʥʫʪʦʛʦ ʭʦʜʫ: 

 ʘ) ʦʪʨʠʤʫʶʪʴ ʧʨʘʢʪʠʯʥʫ ʩʫʤʫ ʢʫʪʽʚ ä ʧʨb , ʩʫʤʫʶʯʠ ʟʥʘʯʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ ʫ ʛʨʘʬʽ 2 : 

    ä ++++= 54321 bbbbbbʧʨ ; 

 ʙ) ʪʝʦʨʝʪʠʯʥʫ ʩʫʤʫ ʢʫʪʽʚ ʚ ʤʥʦʛʦʢʫʪʥʠʢʫ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

     ä -= );2(1800 nʪʝʦʨb  

ʜʝ   n   - ʢʽʣʴʢʽʩʪʴ ʢʫʪʽʚ  ( n    =5); 

 ʚ) ʦʙʯʠʩʣʶʶʪʴ ʢʫʪʦʚʫ ʥʝʚòʷʟʢʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

     ä ä-= ʪʝʦʨʧʨʧʨ
f bbb .

; 

 ʛ) ʚʠʟʥʘʯʘʶʪʴ ʜʦʧʫʩʪʠʤʫ ʢʫʪʦʚʫ ʥʝʚòʷʟʢʫ : 

     Ὢ ̅̏̐ ρËЍὲ 

ʂʫʪʦʚʘ ʥʝʚô̫ ʟʢʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʦʧʫʩʪʠʤʦʾ! 
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 ʜ)  ʢʫʪʦʚʫ ʥʝʚô̫ ʟʢʫ 
ʧʨ

fb  ʨʦʟʧʦʜʽʣʷʶʪʴ ʧʦʨʽʚʥʫ ʟ ʧʨʦʪʠʣʝʞʥʠʤ ʟʥʘʢʦʤ 

ʥʘ ʚʩʽ ʚʠʤʽʨʷʥʽ ʢʫʪʠ ʫ ʚʠʛʣʷʜʽ ʧʦʧʨʘʚʢʠ. ʇʦʧʨʘʚʢʠ ʟʘʧʠʩʫʶʪʴ ʥʘʜ ʢʫʪʘʤʠ 

ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ.  

ʂʦʥʪʨʦʣʝʤ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʥʝʚô̫ ʟʢʠ ʻ ʩʫʤʘ ʧʦʧʨʘʚʦʢ   d   , ʪʦʙʪʦ 

     ( )ä -= bd fi , 

ʘ ʪʘʢʦʞ ʩʫʤʘ ʚʠʧʨʘʚʣʝʥʠʭ ʢʫʪʽʚ ä ä= ʪʝʦʨʚʠʧʨ bb  ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʽʚʥʦʶ 

ʪʝʦʨʝʪʠʯʥʽʡ. 

 ɺʠʧʨʘʚʣʝʥʽ ʢʫʪʠ ʟʘʧʠʩʫʶʪʴ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʤʽʥʫʪʠ ʚ ʛʨʘʬʫ 3. 

 

3.4. ʆʙʯʠʩʣʝʥʥʷ ʜʠʨʝʢʮʽʡʥʠʭ ʢʫʪʽʚ ( ʛʨʘʬʘ 4 ) ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

--21a ʚʽʜʦʤʦ, ( ʜʠʚ. ʚʠʭʽʜʥʽ ʜʘʥʽ ) 

 

2

0

2132 180 baa -+= --  

3

0

3243 180 baa -+= --  

4

0

4354 180 baa -+= --  

5

0

5415 180 baa -+= --  

ʂʦʥʪʨʦʣʴ:  1

0

1521 180 baa -+= --  

 

3.5. ʆʙʯʠʩʣʝʥʥʷ ʨʫʤʙʽʚ ʟ ʾʭ ʥʘʟʚʦʶ ʚʠʢʦʥʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ 

ʨʫʤʙʘʤʠ ʪʘ ʜʠʨʝʢʮʽʡʥʠʤʠ ʢʫʪʘʤʠ, ʘ ʩʘʤʝ:  IIr a=  

IIIIr a-= 0180  
0180-= IIIIIIr a  

IVIVr a-= 0360 , 

ʜʝ  IVIIVIr -- a,   - ʚʽʜʧʦʚʽʜʥʦ ʨʫʤʙʠ ʪʘ ʜʠʨʝʢʮʽʡʥʽ ʢʫʪʠ ʫ ʯʦʪʠʨʴʦʭ ʯʚʝʨʪʷʭ. 

3.6. ɿʘ ʬʦʨʤʫʣʘʤʠ ʧʨʷʤʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʟʘʜʘʯʽ ʦʙʯʠʩʣʶʶʪʴ ʧʨʠʨʦʩʪʠ 

ʢʦʦʨʜʠʥʘʪ: 

acosÖ=D dx    ʘʙʦ  rdx cosÖ=D     
asinÖ=D dy       rdy sinÖ=D  

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʧʨʠʨʦʩʪʽʚ ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʽʢʨʦʢʘʣʴʢʫʣʷʪʦʨʠ, ʭʦʯʘ ʻ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʪʘʙʣʠʮʽ. 

 ʆʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ   yxDD,  ʟʘʧʠʩʫʶʪʴ ʟʽ ʩʚʦʾʤʠ ʟʥʘʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʫ 

ʛʨʘʬʠ 8,9. 

3.7. ɺ ʪʠʭ ʞʝ ʛʨʘʬʘʭ ( 8, 9 ) ʩʫʤʫʶʪʴ ʦʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠʨʦʩʪʽʚ 

ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʟʽʤʢʥʝʥʦʛʦ ʭʦʜʫ ʮʽ ʩʫʤʠ ʨʽʚʥʦʟʥʘʯʥʽ  ʥʝʚòʷʟʢʘʤ -  yx ff DD , .    

    ä äD=D= DD ʧʨyʧʨx yfxf ; . 

3.8. ɸʙʩʦʣʶʪʥʘ ʥʝʚô̫ ʟʢʘ ʭʦʜʫ: 

    22 yxʘʙʩ fff
DD

+= . 

3.9. ɺʽʜʥʦʩʥʘ ʥʝʚô̫ ʟʢʘ 

    ..ʜʦʧʚʽʜʥ

ʘʙʩ

ʚʽʜʥ f
ʈ

f
f ¢= , 

ʜʝ ʈ ï ʧʝʨʠʤʝʪʨ ʭʦʜʫ. 
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3.10. ɼʦʧʫʩʪʠʤʘ ʥʝʚô̫ ʟʢʘ ʜʣʷ ʜʘʥʠʭ ʫʤʦʚ: 

    
2000

1
.. =ʜʦʧʚʽʜʥf . 

3.11. ʗʢʱʦ ʚʽʜʥʦʩʥʘ ʥʝʚòʷʟʢʘ ʭʦʜʫ ʤʝʥʰʘ ʟʘ ʜʦʧʫʩʪʠʤʫ, ʘʙʦ ʨʽʚʥʘ ʾʡ ( ʧ.3.9.), 

ʪʦ ʥʝʚô̫ ʟʢʠ   yx ff DD ,  ʚ ʧʨʠʨʦʩʪʘʭ ʩʣʽʜ ʨʦʟʧʦʜʽʣʠʪʠ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʧʦʧʨʘʚʦʢ 

ʚ ʦʙʯʠʩʣʝʥʽ ʧʨʠʨʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦʚʞʠʥʘʤ ʣʽʥʽʡ ʭʦʜʫ. 

ʇʦʧʨʘʚʢʠ ʤʘʶʪʴ ʟʥʘʢ, ʧʨʦʪʠʣʝʞʥʠʡ ʟʥʘʢʫ ʥʝʚô̫ ʟʢʠ; ʾʭ ʟʘʦʢʨʫʛʣʶʶʪʴ ʜʦ 

ʮʽʣʠʭ ʩʘʥʪʠʤʝʪʨʽʚ ʽ ʚʠʧʠʩʫʶʪʴ ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ ʥʘʜ ʧʨʠʨʦʩʪʘʤʠ 

ʢʦʦʨʜʠʥʘʪ ʚ ʛʨʘʬʘʭ 8,9. 

 ʉʫʤʘ ʧʦʧʨʘʚʦʢ ʜʦʨʽʚʥʶʻ ʥʝʚô̫ ʟʮʽ ʟ ʦʙʝʨʥʝʥʠʤ ʟʥʘʢʦʤ! 

 

3.12. ɺʠʧʨʘʚʣʝʥʽ ʧʨʠʨʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʚʠʧʠʩʫʶʪʴ ʚ ʛʨʘʬʠ 10, 11. ʉʫʤʘ 

ʚʠʧʨʘʚʣʝʥʠʭ ʧʨʠʨʦʩʪʽʚ ʢʦʦʨʜʠʥʘʪ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ: 

ä ä =D=D 0;0 ʚʠʧʨʚʠʧʨ ʫx  

3.13. ʆʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʚʝʨʰʠʥ ʭʦʜʫ ( ʛʨʘʬʠ 12, 13 ).  

ʂʦʦʨʜʠʥʘʪʠ ʚʝʨʰʠʥ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʚʠʧʨʘʚʣʝʥʠʤʠ 

ʧʨʠʨʦʩʪʘʤʠ ʢʦʦʨʜʠʥʘʪ: 

1,11,1 ; ++++ D+=D+= nnnnnnnn yYYxXX . 

 

 ʂʦʥʪʨʦʣʝʤ ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʟʽʤʢʥʫʪʦʛʦ 

ʭʦʜʫ ʻ ʦʪʨʠʤʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʝʨʰʦʾ ( ʧʦʯʘʪʢʦʚʦʾ ) ʪʦʯʢʠ ï ʍ1  ʋ1 !  

3.14. ɺʽʜʦʤʽʩʪʴ ʢʦʦʨʜʠʥʘʪ ʟʘʧʦʚʥʶʶʪʴ ʽ ʦʬʦʨʤʣʷʶʪʴ ʯʦʨʥʠʣʦʤ ( ʪʫʰʰʶ ), 

ʧʦʧʨʘʚʢʠ ʫ ʚʠʤʽʨʷʥʽ ʢʫʪʠ ʪʘ ʧʨʠʨʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʚʠʧʠʩʫʶʪʴ ʯʝʨʚʦʥʠʤ 

ʢʦʣʴʦʨʦʤ. 

4. ʉʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʪʝʦʜʦʣʽʪʥʦʛʦ ʟʥʽʤʘʥʥʷ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ ʟʘʥʦʪʫʚʘʪʠ ʥʘ 

ʘʨʢʫʰʽ ñɼʣʷ ʥʦʪʘʪʦʢò. 

5. ɻʨʘʬʽʯʥʝ ʦʬʦʨʤʣʝʥʥʷ ʧʣʘʥʫ ï ʜʠʚ. ʧ.4. 
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ɾʋʈʅɸʃ 

ʢʫʪʦʤʽʨʥʦʛʦ ʟʥʽʤʘʥʥʷ ʟʝʤʝʣʴʥʦ ʾʜʽʣʷʥʢʠ ʚ ʩ.ɼʝʩʥʷʥʢʘ 

ʇʦʯʘʪʠʡ :    ɿʘʢʽʥʯʝʥʠʡ:    

ɼʘʪʘ      ɺʠʤʽʨʶʚʘʚ    ɿʘʧʠʩʫʚʘʚ____________ 

ʊʝʦʜʦʣʽʪ    ˉ                                          

ʊʘʙʣʠʮʷ ɯɯ.4.1 
ʅʦʤʝʨʠ 

ʩʪʘʥʮʽʡ 

ʊʦʯʢʠ 

ʥʘʚʝʜʝʥʥʷ 
ɺʽʜʣʽʢʠ  

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʢʨʫʛʘ 

o         ó 

ɿʥʘʯʝʥʥʷ 

ʢʫʪʘ 

o       ó 

ʉʝʨʝʜʥʽʡ 

ʢʫʪ 

o           ó 

ɼʦʚʞʠʥʠ 

ʣʽʥʽʡ,  

( ʤ ) 

ʂʫʪ 

ʥʘʭʠʣʫ 

ʣʽʥʽʾ 

ɻʦʨʠʟʦʥʪʘʣʴʥʝ

ʧʨʦʢʣʘʜʝʥʥʷ 

( ʤ ) 

1 2 3 4 5 6 7 8 

 

 

 

 

1 

 

5 

 

2 

 

5 

 

2 

ʂʇ 

204    27 

 

108 10 

ʂʃ 

241   56 

 

145    40 

 

 

96 17 

 

 

 

96   16 

 

 

 

 

96ʦ  16ô,5 

 

 

1 ï 2 

167,61 

167,65 

167,63 

 

 

 

 

 

         o       ,  

+ 1   30 

 

 

 

 

 

167,57 

 

 

 

 

2 

 

 

 

 

1 

 

3 

 

1 

 

3 

ʂʃ 

284    47 

 

188    11 

ʂʇ 

72     37 

 

336    00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 ï 3 

212,04 

212,14 

 

 

 

 

 

 

 

 

+ 1   40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

 

 

2 

 

4 

 

2 

 

4 

ʂʇ 

180    35 

 

79      07 

ʂʃ 

233     41 

 

132     13 

   

 

 

3 ï 4 

167,34 

167,38 

 

 

 

 

 

 

 

 

- 1   30 

 

 

 

 

 

 

4 

 

 

 

 

3 

 

5 

 

3 

 

5 

ʂʃ 

85       36 

 

357     20 

ʂʇ 

333     28 

 

245      12 

   

 

4 ï 5 

159,90 

159,86 

 

 

 

 

 

 

 

 

- 1   50 

 

 

 

 

 

 

5 

 

 

 

 

 

4 

 

1 

 

4 

 

1 

ʂʇ 

232      41 

 

75       17 

ʂʃ 

212     47 

 

55      22 

   

 

5 ï 1  

109,53 

109,57 

 

 

 

 

 

 

 

 

+ 1   20 
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ʉʍɽʄɸ 

ɿɯʄʂʅɽʅʆɻʆ ʊɽʆɼʆʃɯʊʅʆɻʆ ʍʆɼʋ 
 

 

 

                 4  

           3  
 

 

 

 

 

 

 

    ä =_________ʧʨb  

     

    ä =________ʪʝʦʨb  

     

                 5 
            __________=bf  

 

         __________=
ʜʦʧ

fb  

 

 

 

 

 

 

 

 

 

 

 

              1  

         2  
 

ʈʠʩ. ɯɯ.4.1. ʉʭʝʤʘ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ 
 

 *) ʥʘʚʝʩʪʠ ʣʽʥʽʾ ʪʫʰʰʶ 

 

  

ʉʭʝʤʫ ʧʝʨʝʚʽʨʠʚ:                                                 ʉʭʝʤʫ ʩʢʣʘʚ/ʣʘ  ʪʘ ʚʠʢʨʝʩʣʠʚ/ʣʘ 

 

                                                    ʩʪ. ʛʨʫʧʠ -_____________ 

 

ñ ñ   20____  ʨ.                            ____________________________ 
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ɿ ɸ ʈ ʀ ʉ 

 

 

    50,4 60,6 88,8 

            4 

         3  

 

         ʩʘʜ   

        ʬʨʫʢʪʦʚʠʡ 

 

 

 

 159,5  38,8  110,5        92,2 

     

      

                 1b  

                38,5 

   ʣʫʢʠ       ʨʽʣʣʷ  18,0          

             

           34,0              

   29,4       

 90,3         50,1 2b   

          ʂ      5 

 

        30,5 

 

 

 39,9           22,1    50,4 

 

 

 

    

 0,00                    1  

           2  

              122,0   111,9 

 

        

 =1b  66Ü   00Ë  =7b  46   30 

 =2b  66   30   =8b  37   00 

 =3b  44   00   =9b  47   00 

 =4b  24   30 

=5b  28   30  

 6b  = 57   30 

 

ʈʠʩ. ɯɯ.4.2.  ɿʘʨʠʩ ʪʝʦʜʦʣʽʪʥʦʛʦ ʟʥʽʤʘʥʥʷ 

 

 

 

  2 

ʂɾ 

 

 

ɼ

ʅ 3b

 

4b
 

5b

 

7b

 

8b

 

9b

 

6b
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ʇ ʃ ɸ ʅ ʊɽʆɼʆʃɯʊʅʆɻʆ ɿʅɯʄɸʅʅʗ  ɿɽʄɽʃʔʅʆɰ ɼɯʃʗʅʂʀ ʚ 

ʩ.ɼɽʉʅʗʅʂɸ 
ʍ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       ʋ 

1 : 2 000 

ʚ 1 ʩʘʥʪʠʤʝʪʨʽ 20 ʤʝʪʨʽʚ 
 

ʈʠʩ. ɯɯ.4.3. ʇʣʘʥ ʪʝʦʜʦʣʽʪʥʦʛʦ ʟʥʽʤʘʥʥʷ 

 

ʇʝʨʝʚʽʨʠʚ       ʇʣʘʥ ʩʢʣʘʚ ʪʘ ʚʠʢʨʝʩʣʠʚ 

ɺʠʢʣʘʜʘʯ:       ʩʪ. ʛʨ.-   

___________________                                           _______________________
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ɺ ɯ ɼ ʆ ʄ ɯ ʉ ʊ ʔ 

ʦʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ ʚʽʜ ʪ.   ʜʦ ʪ.   

ʊʘʙʣʠʮʷ ɯɯ.4.2 
ˉˉ 

ʚʝʨʰʠʥ 

ʧʦʣʽʛʦʥʫ 

  ɼʠʨʝʢ- 

ʮʽʡʥʽ ʢʫʪʠ 
  ɻʦʨʠʟʦʥʪ. 

ʧʨʦʢʣʘʜ. 

ʣʽʥʽʡ (ʤ) 

    

 

 

 

  

 ɺʠʤʽʨʷʥʽ ʋʚô̫ ʟʘʥʽ a ʅʘʟʚʘ ɺʝʣʠʯʠʥʘ d  xD°  yD°  xD°  yD°  ʍ ʋ 

1 2 3 4 5 6 7 8 9 10 11 12 13 

  

0          , 

 

0          , 

 

0          , 

  

0           , 

       

 

1           520,00 680,00 

             

2             

             

3             

             

4             

             

5             

             

1           520,00 680,00 

             

ä ʧʨb =     P=        

ä =ʪʝʦʨb

 

     =DD yx ff ;

=ʘʙʩf  

  ä= ä=   

=
ʧʨ

fb       =ʚʽʜʥf        

=
ʪʝʦʨ

fb       =..ʜʦʧʚʽʜʥf

 

      

ɺʽʜʦʤʽʩʪʴ ʩʢʣʘʚ/ʣʘ  ʪʘ  ʦʙʯʠʩʣʠʚ/ʣʘ 

ʩʪʫʜʝʥʪ/ʢʘ ʛʨʫʧʠ -       

ʆʙʯʠʩʣʝʥʥʷ ʧʝʨʝʚʽʨʠʚ:             ñ ñ    20____   ʨ.

ʇʨʠʨʦʩʪʠ  ʢʦʦʨʜʠʥʘʪ 

ʆʙʯʠʩʣʝʥʽ ʋʚô̫ ʟʘʥʽ 

ʂʦʦʨʜʠʥʘʪʠ, ʤ ʈʫʤʙʠ 

r  

ʂ ʫ ʪ ʠ 

b 
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ʈʆɿɼɯʃ  II .5. ɹɽɿʇɯʃʆʊʅɯ  ʃɯʊɸʃʔʅɯ  ɸʇɸʈɸʊʀ (ɹʇʃɸ) ɺ 

ɻɽʆɼɽɿɯɯ ʊɸ ɿɽʄʃɽɺʇʆʈʗɼʂʋɺɸʅʅɯ 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʟʙʦʨʫ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ɸʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ï ʮʝ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʩʫʧʫʪʥʠʢʘ, 

ʣʽʪʘʢʘ ʯʠ ʙʝʟʧʽʣʦʪʥʦʛʦ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ (ʘʝʨʦʬʦʪʦʢʘʤʝʨ). ʆʩʥʦʚʥʘ ʤʝʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ ʚ ʛʝʦʜʝʟʽʾ 

ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʽ ï ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʪʝʨʠʪʦʨʽʾ ʽʟ ʟʘʜʘʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ  ï ʝʢʦʥʦʤʽʯʥʦ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʚʠʧʨʘʚʜʘʥʠʡ ʩʧʦʩʽʙ ʟʙʦʨʫ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʥʦʚʘ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʽ ʢʘʨʪ, ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ 

ʨʝʣʴʻʬʫ ʽ ʤʽʩʮʝʚʦʩʪʽ, ʪ.ʽ.(ʨʠʩ. ɯɯ.5.1) [7].  

 

ʈʠʩ. ɯɯ.5.1. ɹʝʟʧʽʣʦʪʥʠʡ ʣʽʪʘʣʴʥʠʡ ʘʧʘʨʘʪ ʫ ʧʦʣʴʦʪʽ 

ɸʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʚʞʝ ʧʨʦʪʷʛʦʤ ʩʪʦʣʽʪʪʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʙʽʪ ʫ  ʛʝʦʜʝʟʽʾ, ʛʝʦʣʦʛʽʾ, ʙʫʜʽʚʥʠʮʪʚʽ, 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ ʝʢʦʣʦʛʽʾ ʪʘ ʽʥʰ. ʋ ʥʘʰ ʯʘʩ 

ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ɹʇʃɸ) ʫ 

ʘʝʨʦʟʥʽʤʘʥʥʽ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʙʘʛʘʪʴʤʘ ʧʨʠʯʠʥʘʤʠ ʽ ʧʝʨʝʜʫʩʽʤ ʩʦʙʽʚʘʨʪʽʩʪʶ 

ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ, ʷʢʘ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʤʝʥʰʘ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʽʣʦʪʦʚʘʥʠʭ ʣʽʪʘʢʽʚ.  ʂʨʽʤ ʚʠʩʦʢʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ɹʇʃɸ ʤʘʶʪʴ 
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ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʛʠ ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷʤ ʽ ʢʦʩʤʽʯʥʠʤ 

ʟʥʽʤʘʥʥʷʤ, ʘ ʩʘʤʝ : ʚʠʩʦʢʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʙʝʟʰʫʤʥʽʩʪʴ ʪʘ 

ʢʦʤʧʘʢʪʥʽʩʪʴ. 

ʉʴʦʛʦʜʥʽ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʟ ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ ʬʦʪʦ ʽ 

ʚʽʜʝʦʢʘʤʝʨʘʤʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʝʦʜʝʟʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʥʘʩʪʫʧʥʠʭ ʚʠʧʘʜʢʘʭ:  

ï ʧʨʦʚʝʜʝʥʥʷ ʘʝʨʦʟʥʽʤʘʥʥʷ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʛʝʥʝʨʘʣʴʥʠʭ ʧʣʘʥʽʚ ʤʽʩʪ; 

ï ʧʣʘʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʣʘʥʫʚʘʥʥʷ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;  

ï  ʦʙʩʪʝʞʝʥʥʷ ʨʘʡʦʥʽʚ, ʜʝ ʚʽʜʙʫʚʩʷ ʚʠʢʠʜ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ; 

ï ʽʥʩʧʝʢʮʽʷ ʚʠʨʫʙʦʢ ʣʽʩʽʚ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʦʙʩʷʛʫ ʚʨʦʞʘʶ ʜʣʷ 

ʬʝʨʤʝʨʽʚ; 

ï ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ; 

ï ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʦʩʽʚʽʚ, ʩʪʝʞʝʥʥʷ ʟʘ ʷʢʽʩʪʶ ʽ ʩʚʦʻʯʘʩʥʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʠʭ 

ʟʘʭʦʜʽʚ ʥʘ ʮʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

ï ʢʘʜʘʩʪʨʦʚʠʡ ʦʙʣʽʢ ʥʝʨʫʭʦʤʠʭ ʦʙô̒ ʢʪʽʚ; 

ï ʤʦʥʽʪʦʨʠʥʛ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ; 

ï ʚʥʝʩʝʥʥʷ ʢʦʨʠʛʫʚʘʥʴ ʚ ʟʘʩʪʘʨʽʣʽ ʪʦʧʦʛʨʘʬʽʯʥʽ ʧʣʘʥʠ; 

ï ʨʦʟʨʦʙʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʤʦʜʝʣʝʡ ʧʦʚʝʨʭʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʪʘ ʽʥʰʝ [15]. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ 

ʘʧʘʨʘʪʽʚ, ʘʣʝ ʜʣʷ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɹʇʃɸ  

ʙʣʠʞʥʴʦʛʦ ʪʘ ʤʘʣʦʛʦ ʨʘʜʽʫʩʫ ʜʽʾ ʚʘʛʦʶ ʚʽʜ 5 ʜʦ 50 ʢʛ. ʊʘʢ, ʢʠʪʘʡʩʴʢʘ 

ʧʨʠʚʘʪʥʘ ʢʦʤʧʘʥʽʷ DJI Technology.Ltd ï ʚʠʨʦʙʥʠʢ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ, ʣʽʜʝʨ 

ʨʠʥʢʫ ɹʇʃɸ, ʽʥʦʚʘʪʦʨ ʥʘ ʨʠʥʢʫ ʣʽʪʘʶʯʠʭ ʜʨʦʥʽʚ, ʢʦʥʪʨʦʣʝʨʽʚ ʜʣʷ ɹʇʃɸ ʽ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʽʜʝʦ ʟʥʽʤʘʥʥʷ.  DJI Phantom 3 (4) PRO ï ʮʝ 

ʩʝʨʽʷ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʩʚʦʶ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʘʚʜʷʢʠ ʚʽʜʥʦʩʥʦ 
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ʥʠʟʴʢʽʡ ʚʘʨʪʦʩʪʽ ʽ ʣʝʛʢʦʩʪʽ, ʟʨʫʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʜʽʡʥʦʩʪʽ, ʛʘʨʥʠʤ 

ʣʴʦʪʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʷʢʽʩʥʠʤ ʢʘʤʝʨʘʤ. ʅʘ ʨʠʩ. ɯɯ.5.2 ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʙʝʟʧʽʣʦʪʥʦʛʦ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ɹʇʃɸ DJI Phantom 3 PRO. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. ɯɯ.5.2.  ɹʝʟʧʽʣʦʪʥʠʡ ʣʽʪʘʣʴʥʠʡ ʘʧʘʨʘʪ ɹʇʃɸ DJI Phantom 3 PRO 

(ʢʚʘʜʨʦʢʦʧʪʝʨ) 

 

ɹʇʃɸ DJI Phantom 4 PRO (Phantom 3 PRO) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʥʽʤʘʥʥʷ. ʄʦʜʝʨʥʽʟʦʚʘʥʘ ʚʝʨʩʽʷ 4 PRO Phantom ʻ ʥʘʡʢʨʘʱʠʤ 

ʢʚʘʜʨʦʢʦʧʪʝʨʦʤ ʫ  ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʷʢʽʩʪʴ/ʮʽʥʘ (2000$). 3D-ʢʘʤʝʨʘ Phantom 4 

Professional ʤʘʻ 20  ʤʝʛʘʧʽʢʩʝʣʽʚ ʜʣʷ ʬʦʪʦʟʥʽʤʘʥʥʷ, ʤʝʭʘʥʽʯʥʠʡ ʟʘʪʚʦʨ ʽ 

ʚʝʣʠʢʠʡ 1-ʜʶʡʤʦʚʠʡ ʜʘʪʯʠʢ. ɹʇʃɸ Phantom ʦʙʣʘʜʥʘʥʠʡ ʩʠʩʪʝʤʦʶ ʦʙʭʦʜʫ 

ʧʝʨʝʰʢʦʜ (5 ʜʘʪʯʠʢʽʚ ʥʘʧʨʷʤʫ, ʽʥʬʨʘʯʝʨʚʦʥʽ ʜʘʪʯʠʢʠ). ʊʝʭʥʦʣʦʛʽʷ 

Lightbridge: ʧʫʣʴʪ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʧʽʟʥʘʻ ʩʠʛʥʘʣ ʪʘ ʧʝʨʝʤʠʢʘʻ ʜʽʘʧʘʟʦʥʠ 2,4 

ɻɻʮ ʽ 5,8 ɻɻʮ ʧʝʨʝʜʘʯʽ. ʏʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʧʦʣʴʦʪʽ ʟʙʽʣʴʰʝʥʦ ʜʦ 30 ʭʚʠʣʠʥ (ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʛʦʜʥʦ-ʣʴʦʪʥʠʭ ʫʤʦʚ).  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʨʪʦʬʦʪʦʧʣʘʥʫ ʦʙôʻʢʪʫ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɹʇʃɸ DJI Phantom 3 PRO, ʚʠʢʦʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʜʽʾ: 

1. ɿʘʨʷʜʞʘʶʪʴ ʙʘʪʘʨʝʾ ɹʇʃɸ ʪʘ ʧʨʦʚʦʜʷʪʴ ʧʝʨʝʜʧʦʣʴʦʪʥʫ ʧʽʜʛʦʪʦʚʢʫ. 

2. ʅʘʣʘʰʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʫ ʧʦʣʴʦʪʫ ɹʇʃɸ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʪʴ ʡʦʛʦ ʚ 

ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ (ʨʠʩ. ɯɯ.5.3).  

3. ɿʜʽʡʩʥʶʶʪʴ ʟʘʧʫʩʢ ɹʇʃɸ ʪʘ ʚʠʢʦʥʫʶʪʴ ʟʥʽʤʘʥʥʷ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ 

ʦʪʨʠʤʘʥʠʭ ʮʠʬʨʦʚʠʭ ʬʦʪʦʛʨʘʬʽʡ. 
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ʈʠʩ. ɯɯ.5.3.  ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʧʦʣʴʦʪʽʚ ʥʘʜ ʟʘʜʘʥʦʶ 

ʪʝʨʠʪʦʨʽʻʶ 

4. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʫ ʦʧʨʘʮʶʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʬʦʪʦʛʨʘʬʽʡ 

ñAGISOFT PHOTOSCANò ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʟʥʽʤʢʽʚ 

(ʟʘʚʘʥʪʘʞʫʶʪʴ ʬʦʪʦʛʨʘʬʽʾ ʫ ʢʦʤʧôʶʪʝʨ, ʚʠʨʽʚʥʶʶʪʴ ʾʭ, ʚʠʜʘʣʷʶʪʴ 

ʟʘʡʚʽ ʪʘ ʥʝʷʢʽʩʥʽ ʬʦʪʦʛʨʘʬʽʾ, ʣʽʢʚʽʜʫʶʪʴ ʤʦʞʣʠʚʽ ʥʝʪʦʯʥʦʩʪʽ ʪʘ 

ʩʧʦʪʚʦʨʝʥʥʷ  ̔ʙʫʜʫʶʪʴ ʱʽʣʴʥʫ ʭʤʘʨʫ ʪʦʯʦʢ (ʭʤʘʨʘ ʪʦʯʦʢ ï ʮʝ ʨʷʜ 

ʬʦʪʦʟʥʽʤʢʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʦʙôʻʤʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ 3D 

ʤʦʜʝʣʽ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʦʨʪʦʬʦʪʦʧʣʘʥʫ). 

5. ɿʘʚʘʥʪʘʞʫʶʪʴ ʫ ʩʪʚʦʨʶʚʘʥʠʡ ʧʨʦʝʢʪ ʢʘʪʘʣʦʛ ʢʦʦʨʜʠʥʘʪ ʥʘʟʝʤʥʠʭ 

ʦʧʦʟʥʘʢʽʚ ʪʘ ʚʚʦʜʷʪʴ ʰʠʨʦʪʫ ʽ ʜʦʚʛʦʪʫ ʢʦʞʥʦʛʦ ʦʧʦʟʥʘʢʫ ʫ ʚʠʙʨʘʥʽʡ 

ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ï WGS 84). 

6. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ñAGISOFT PHOTOSCANò ʙʫʜʫʶʪʴ 

ʪʨʠʚʠʤʽʨʥʫ ʧʦʣʽʛʦʥʘʣʴʥʫ ʤʦʜʝʣʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʧʨʘʮʴʦʚʘʥʽ 

ʬʦʪʦʛʨʘʬʽʾ. 

7. ɹʫʜʫʶʪʴ ʪʝʢʩʪʫʨʫ 3D ʤʦʜʝʣʽ, ʚʩʪʘʥʦʚʣʶʶʯʠ ʨʝʞʠʤʠ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ 

ʩʪʨʫʢʪʫʨʠ (ʨʝʞʠʤ ʥʘʢʣʘʜʝʥʥʷ ʪʝʢʩʪʫʨʠ ʚʠʟʥʘʯʘʻ, ʷʢʠʤ ʯʠʥʦʤ ʪʝʢʩʪʫʨʘ 

ʦʙ'ʻʢʪʘ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʪʝʢʩʪʫʨʥʦʤʫ ʘʪʣʘʩʽ; ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʝʞʠʤʫ ʜʦʧʦʤʘʛʘʻ ʦʪʨʠʤʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʜ ʟʙʝʨʽʛʘʥʥʷ ʪʝʢʩʪʫʨʠ, ʱʦ 

ʚʝʜʝ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʽʜʩʫʤʢʦʚʦʾ ʤʦʜʝʣʽ). 
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8. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʨʘʤʫ ñAGISOFT PHOTOSCANò ʚ ʨʘʟʽ 

ʥʝʦʭʽʜʥʦʩʪʽ ʙʫʜʫʶʪʴ ʪʘʡʣʦʚʫ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʪʘ ʢʘʨʪʫ ʚʠʩʦʪ. ʌʦʨʤʘʪ 

ʽʻʨʘʨʭʽʯʥʠʭ ʪʘʡʣʽʚ ʢʦʨʠʩʥʠʡ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʦʜʝʣʝʡ ʚʝʣʠʢʠʭ ʟʘ ʧʣʦʱʝʶ 

ʦʙ'ʻʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʤʽʩʪ. ɼʘʥʠʡ ʬʦʨʤʘʪ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 3D 

ʤʦʜʝʣʽ ʚʝʣʠʢʠʭ ʦʙ'ʻʢʪʽʚ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʽ ʜʝʪʘʣʽʟʘʮʽʻʶ. 

ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʤʦʜʝʣʽ ʚ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ AgisoftViewer - ʧʨʦʜʫʢʪ, ʱʦ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʚ ʩʢʣʘʜʽ 

ʫʩʪʘʥʦʚʯʦʛʦ ʧʘʢʝʪʘ PhotoScan. ʊʘʡʣʦʚʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ 

ʥʘ ʧʽʜʩʪʘʚʽ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ, ʘ ʪʝʢʩʪʫʨʘ ʜʣʷ ʽʻʨʘʨʭʽʯʥʠʭ ʪʘʡʣʽʚ 

ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʚʠʭʽʜʥʠʭ ʬʦʪʦʛʨʘʬʽʡ. PhotoScan ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʽ 

ʚʽʜʦʙʨʘʟʠʪʠ ʢʘʨʪʫ ʚʠʩʦʪ (DEM). ʂʘʨʪʘ ʚʠʩʦʪ, ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ ʬʦʪʦʟʥʽʤʢʽʚ, ʧʨʝʜʩʪʘʚʣʷʻ ʤʦʜʝʣʽ ʧʦʚʝʨʭʥʽ ʫ ʚʠʛʣʷʜʽ ʨʝʛʫʣʷʨʥʦʾ 

ʩʽʪʢʠ ʟʥʘʯʝʥʴ ʚʠʩʦʪʠ. ʂʘʨʪʘ ʚʠʩʦʪ (DEM) ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ 

ʧʽʜʩʪʘʚʽ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ, ʨʦʟʨʽʜʞʝʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ ʘʙʦ 

ʧʦʣʽʛʦʥʘʣʴʥʦʾ ʩʽʪʢʠ. ʅʘʡʙʽʣʴʰ ʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ 

ʥʘ ʧʽʜʩʪʘʚʽ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ. PhotoScan ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ, ʚʽʜʩʪʘʥʝʡ, ʧʣʦʱ ʽ ʦʙʩʷʛʽʚ ʚ ʤʝʞʘʭ ʢʘʨʪʠ 

ʚʠʩʦʪ, ʘ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʪʠ ʧʨʦʬʽʣʽ ʨʦʟʨʽʟʽʚ ʟʘ ʟʘʜʘʥʦʶ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʪʨʘʩʦʶ. ʅʘʨʝʰʪʽ, ʤʦʞʣʠʚʝ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʫʨʥʠʭ ʣʽʥʽʡ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ 

ʥʘ ʢʘʨʪʽ ʚʠʩʦʪ ʘʙʦ ʦʨʪʦʬʦʪʦʧʣʘʥʽʚ. 

9. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ñAGISOFT PHOTOSCANò ʚʠʢʦʥʫʶʪʴ 

ʧʦʙʫʜʦʚʫ ʦʨʪʦʬʦʪʦʧʣʘʥʫ ʦʙ'ʻʢʪʘ. ʆʨʪʦʬʦʪʦʧʣʘʥ ʙʫʜʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʜʘʥʠʭ ʚʠʭʽʜʥʠʭ ʟʥʽʤʢʽʚ ʽ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʨʝʟʫʣʴʪʫʶʯʝ ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʝʢʩʧʦʨʪ ʦʨʪʦʬʦʪʦʧʣʘʥʫ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ 

ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ, ʢʨʽʤ ʪʦʛʦ, ʧʦʙʫʜʦʚʘ ʦʨʪʦʬʦʪʦʧʣʘʥʫ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʦʶ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʦʙ'ʻʢʪʘ. ʅʘ 

ʨʠʩ. ɯɯ.5.4 ʪʘ ɯɯ.5.5 ʥʘʚʝʜʝʥʽ ʬʨʘʛʤʝʥʪʠ ʚʠʢʦʥʘʥʥʷ ʟʥʽʤʘʥʥʷ ʪʝʨʠʪʦʨʽʾ 22-

ʛʦ ʪʘ 23-ʛʦ ʥʘʚʯʘʣʴʥʠʭ ʢʦʨʧʫʩʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʪʘ ʩʪʚʦʨʝʥʥʷ 3D ʤʦʜʝʣʽ.  
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ʈʠʩ. ɯɯ.5.4.  ʌʨʘʛʤʝʥʪ ʟʦʙʨʘʞʝʥʥʷ ʧʦʜʚʽʨôʷ  22-ʛʦ ʢʦʨʧʫʩʫ ʟ  ʦʧʦʟʥʘʢʘʤʠ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘè (ʟʨʦʙʣʝʥʦ ʟ  ɹʇʃɸ 

DJI Phantom 3 PRO)  

 

ʇʨʦʛʨʘʤʘ ñAGISOFT PHOTOSCANò ï ʮʝ ʜʫʞʝ ʛʥʫʯʢʠʡ ʩʦʬʪ. ɺʦʥʘ 

ʤʘʻ ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ ʧʦʨʽʛ ʚʭʦʜʞʝʥʥʷ ʽ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʽʜʛʦʪʦʚʣʝʥʦ  ʢʦʨʠʩʪʫʚʘʯʘ. 

 

ʇʝʨʝʚʘʛʠ: 

¶ ʇʨʦʩʪʠʡ ʽʥʪʝʨʬʝʡʩ, ʜʦʩʠʪʴ ʥʝʩʢʣʘʜʥʦ ʦʩʚʦʾʪʠ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʦʧʝʨʘʮʽʡ. ɼʦʢʣʘʜʥʽ ʪʝʭʥʽʯʥʽ ʦʧʠʩʠ, ʷʢʽ ʣʝʛʢʦ ʩʧʨʠʡʤʘʶʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ.  

¶ ɺʽʜʤʽʥʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʙʨʦʙʢʠ. ʄʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʙʫʜʴ-ʷʢʠʤʠ 

ʢʘʤʝʨʘʤʠ, ʥʘʚʽʪʴ ʥʝʚʽʜʦʤʦʾ ʤʦʜʝʣʽ, ñʥʘ ʣʴʦʪʫò ʫʪʦʯʥʶʶʯʠ ʧʘʨʘʤʝʪʨʠ. 

ʉʧʨʘʚʣʷʻʪʴʩʷ ʥʘʚʽʪʴ ʟ ʥʝʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʦʶ ʟʡʦʤʢʦʶ ʽ ʟʥʽʤʢʘʤʠ ʙʝʟ 

ʢʦʦʨʜʠʥʘʪ. 

¶  ʇʨʝʢʨʘʩʥʦ ʨʝʘʣʽʟʦʚʘʥʘ ʨʦʙʦʪʘ ʟ ʦʧʦʪʦʯʢʘʤʠ. ɭ ʬʫʥʢʮʽʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʘʨʢʝʨʽʚ, ʧʽʜʪʨʠʤʢʘ ʤʘʩʰʪʘʙʥʠʭ ʣʽʥʽʡʦʢ. 

¶  ʄʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʤʘʩʢʠ ʜʣʷ ʟʥʽʤʢʽʚ. 
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¶ ɻʥʫʯʢʠʡ ʽ ʥʝʣʽʥʽʡʥʠʡ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ. ɹʝʟʣʽʯ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʪʨʫʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʧʨʠʡʥʷʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚʠ ʜʫʞʝ 

ʧʦʛʘʥʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

¶ ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʦʙʨʦʙʢʠ. ɭ ʚʥʫʪʨʽʰʥʽʡ ʧʣʘʥʫʚʘʣʴʥʠʢ ʟʘʚʜʘʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʽʪʴ ʩʢʣʘʜʥʽ ʩʮʝʥʘʨʽʾ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʪʨʠʤʫʻ 

ʟʦʚʥʽʰʥʽ Python ʩʢʨʠʧʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʨʦʟʰʠʨʝʥʥʷ. 

ʄʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ ʢʦʥʩʦʣʴ. 

¶ ɸʚʪʦʤʘʪʠʯʥʘ ʛʝʥʝʨʘʮʽʷ ʎʄʈ ʚʽʜʤʽʥʥʦʾ ʷʢʦʩʪʽ. 

¶ ʈʝʜʘʛʫʚʘʥʥʷ ʽ ʢʣʘʩʠʬʽʢʘʮʽʷ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʥʽ LiDAR ʢʣʘʩʠ. 

¶ ʄʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ 3D ʤʦʜʝʣʴ. ɺʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʝʚʝʣʠʢʠʡ, ʘʣʝ ʡʦʛʦ 

ʚʠʩʪʘʯʠʪʴ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟʘʚʜʘʥʴ. 

¶ ɺʽʜʤʽʥʥʦ ʧʨʘʮʶʻ ʟ ʥʝʛʝʦ ʦʙôʻʢʪʘʤʠ. ʄʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʽʪʴ ʜʫʞʝ 

ʩʢʣʘʜʥʽ 3D ʤʦʜʝʣʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʨʫʢʫ ʘʙʦ ʛʨʘʬʽʢʠ. 

¶ ʇʽʜʪʨʠʤʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʘʡʣʦʚʠʭ ʬʦʨʤʘʪʽʚ. ʇʨʦʤʽʞʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ, ʱʦʙ ʚʠʢʦʥʘʪʠ ʟ ʥʠʤʠ ʦʧʝʨʘʮʽʾ ʚ 

ʩʪʦʨʦʥʥʴʦʤʫ ʩʦʬʪʽ, ʟ ʧʦʜʘʣʴʰʠʤ ʽʤʧʦʨʪʦʤ ʥʘʟʘʜ ʫ PhotoScan ʜʣʷ 

ʧʨʦʜʦʚʞʝʥʥʷ ʦʙʨʦʙʢʠ. 

¶ ʇʽʜʪʨʠʤʢʘ ʨʦʟʧʦʜʽʣʝʥʦʾ ʦʙʨʦʙʢʠ (ʟ ʧʝʚʥʠʤʠ ʟʘʩʪʝʨʝʞʝʥʥʷʤʠ). 

¶ 4D ʤʦʜʝʣʶʚʘʥʥʷ, ʪʦʙʪʦ ʤʦʞʣʠʚʽʩʪʴ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʤʦʜʝʣʴ ʫ ʜʠʥʘʤʽʮʽ. 

¶ ʉʢʣʝʶʚʘʥʥʷ 3D ʧʘʥʦʨʘʤ. 

¶ ɻʝʥʝʨʘʮʽʷ ʪʘʡʣʦʚʠʭ ʤʦʜʝʣʝʡ. ʗʢ ʚ PhotoMesh Layer, ʪʘʢ ʽ ʫ ʚʣʘʩʥʦʤʫ 

ʬʦʨʤʘʪʽ. 

¶ ɻʘʨʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʪʘ ʪʝʭʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ. 

¶ ɸʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

¶ ɺʘʨʪʽʩʪʴ ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ ʧʦ ʨʠʥʢʫ. 

¶ ʉʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ. 

 

 

 

ʅʝʜʦʣʽʢʠ: 

 

¶ ʅʝʤʘʻ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦʧʠʩʘʥʠʭ ʩʮʝʥʘʨʽʾʚ ʦʙʨʦʙʢʠ. ʂʦʨʠʩʪʫʚʘʯʝʚʽ 

ʜʦʚʝʜʝʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʾʭ ʩʘʤʦʩʪʽʡʥʦ. 

¶ ʉʢʣʘʜʥʽʩʪʴ ʦʩʚʦʻʥʥʷ ñʧʨʦʩʫʥʫʪʦʛʦò ʬʫʥʢʮʽʦʥʘʣʫ. 

¶ ʅʝʤʘʻ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʙʠʪʪʷ ʩʮʝʥʠ ʥʘ ʯʘʩʪʠʥʠ. ʗʢʱʦ ʩʮʝʥʘ ʜʫʞʝ 

ʚʝʣʠʢʘ, ʪʦ ʜʦʚʝʜʝʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʦʮʽʥʶʚʘʪʠ ʦʙʩʷʛ ʽ ʨʝʩʫʨʩʠ, ʽ ʚʨʫʯʥʫ 

ʨʦʟʜʽʣʷʪʠ ʾʾ ʥʘ ʧʽʜʟʘʜʘʯʽ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʛʦ, ʱʦ  ʟʘʧʫʩʪʠʚʰʠ 
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ʧʦʙʫʜʦʚʫ ʱʽʣʴʥʦʾ ʭʤʘʨʠ  ʯʝʨʝʟ ʢʽʣʴʢʘ ʛʦʜʠʥ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʦʤʠʣʢʫ 

ñʅʝʜʦʩʪʘʪʥʴʦ ʧʘʤôʷʪʽò.  

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʇʂ ʟ ʩʫʯʘʩʥʠʤʠ ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʪʨʝʙʠ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʨʦʛʨʘʤʠ 

ñAGISOFT PHOTOSCANò. 

¶ ʇʂ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʫ 

ñAGISOFT PHOTOSCANò.  

¶  

ɺʠʩʥʦʚʦʢ: 

 

ʄʦʞʝ ʦʙʨʦʙʠʪʠ ʥʘʚʽʪʴ ʥʘʡʛʽʨʰʫ ʟʡʦʤʢʫ ʽ ʚʠʜʘʪʠ ʧʨʠʡʥʷʪʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ɼʦʩʪʫʧʥʘ ʪʽʣʴʢʠ ʢʫʧʽʚʣʷ ʧʦʩʪʽʡʥʦʾ ʣʽʮʝʥʟʽʾ. ʇʝʨʝʜʙʘʯʘʻ ʦʜʠʥ ʨʽʢ ʦʧʣʘʯʝʥʦʾ 

ʪʝʭʧʽʜʪʨʠʤʢʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʥʦʚʣʝʥʴ ʥʝ ʣʽʤʽʪʫʶʪʴʩʷ ʧʦ ʯʘʩʫ. ɭ stand-alone, 

ʧʣʘʚʘʶʯʘ ʣʽʮʝʥʟʽʷ ʽ ʣʽʮʝʥʟʽʷ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ. ʇʨʘʮʶʻ ʧʽʜ 

Windows, macOS ʽ Linux. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. ɯɯ.5.5.  ʇʦʙʫʜʦʚʘ 3-D ʤʦʜʝʣʽ  22-ʛʦ  ʪʘ  23-ʛʦ ʥʘʚʯʘʣʴʥʠʭ ʢʦʨʧʫʩʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘè (ʟʨʦʙʣʝʥʦ ʟ  

ɹʇʃɸ DJI Phantom 3 PRO)  
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ɿʘʚʜʘʥʥʷ 1: ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʙʫʜʦʚʦʶ ʪʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ɹʇʃɸ, 

ʚʠʢʦʥʘʪʠ ʧʦʧʝʨʝʜʥʽ ʟʘʣʴʦʪʠ ʽ ʦʪʨʠʤʘʪʠ ʮʠʬʨʦʚʠʡ ʬʦʪʦʤʘʪʝʨʽʘʣ ʦʙ'ʻʢʪʘ. 

  

1.1 ɿʘ ʧʨʦʛʨʘʤʦʶ ʦʧʨʘʮʶʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʬʦʪʦʛʨʘʬʽʡ ñAGISOFT 

PHOTOSCANò ʟʘʚʘʥʪʘʞʠʪʠ ʬʦʪʦʛʨʘʬʽʾ ʫ ʢʦʤʧôʶʪʝʨ, ʚʠʨʽʚʥʷʪʠ ʾʭ, 

ʚʠʜʘʣʠʪʠ ʟʘʡʚʽ ʪʘ ʥʝʷʢʽʩʥʽ ʬʦʪʦʛʨʘʬʽʾ, ʧʦʙʫʜʫʚʘʪʠ ʱʽʣʴʥʫ ʭʤʘʨʫ ʪʦʯʦʢ. 

  

1.2  ɿʘʚʘʥʪʘʞʠʪʠ ʫ ʩʪʚʦʨʶʚʘʥʠʡ ʧʨʦʝʢʪ ʢʘʪʘʣʦʛ ʢʦʦʨʜʠʥʘʪ ʥʘʟʝʤʥʠʭ 

ʦʧʦʟʥʘʢʽʚ ʪʘ ʚʚʝʩʪʠ ʰʠʨʦʪʫ ʽ ʜʦʚʛʦʪʫ ʢʦʞʥʦʛʦ ʦʧʦʟʥʘʢʫ ʫ ʚʠʙʨʘʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ï WGS84). 

  

1.3 ɺʠʢʦʥʘʪʠ ʧʦʙʫʜʦʚʫ ʬʨʘʛʤʝʥʪʫ ʦʨʪʦʬʦʪʦʧʣʘʥʫ ʦʙ'ʻʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ  

ʧʨʦʛʨʘʤʫ ñAGISOFT PHOTOSCANò, ʦʮʽʥʠʪʠ ʪʦʯʥʽʩʪʴ ʧʦʙʫʜʦʚʠ, 

ʜʦʣʫʯʠʪʠ ʥʘʜʨʫʢʫʚʘʥʽ ʬʦʪʦʤʘʪʝʨʽʘʣʠ ʜʦ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ.  

ʭ) ʫʩʽ ʧʨʘʢʪʠʯʥʽ (ʣʘʙʦʨʘʪʦʨʥʽ) ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ  ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ 

 

 

 

 

 

 

 

 

 

 

 

ʆʮʽʥʢʘ:       ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -  

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20 ____  ʨ. 
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ɻʃɸɺɸ ɯɯɯ. ɻɽʆʄɽʊʈʀʏʅɽ ʅɯɺɽʃʖɺɸʅʅʗ  

ʈʆɿɼɯʃ  ɯɯɯ.1. ɹʋɼʆɺɸ ʊɸ ʇɽʈɽɺɯʈʂʀ ʅɯɺɽʃɯʈɯɺ. ʅɯɺɽʃɯʈʅɯ 

ʈɽʁʂʀ 

 

 ɻʝʦʜʝʟʠʯʥʠʡ ʧʨʠʣʘʜ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ 

ʤʽʞ ʪʦʯʢʘʤʠ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʚʽʟʠʨʥʠʤ ʧʨʦʤʝʥʝʤ  ʥʘʟʠʚʘʻʪʴʩʷ  

ʥʽʚʝʣʽʨʦʤ [6, 14].  

ʇʽʜ ʯʘʩ ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʪʦʯʢʘʤʠ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʘ ʜʘʣʽ ʟʘ ʚʽʜʦʤʦʶ ʚʠʩʦʪʦʶ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ ʦʙʯʠʩʣʶʶʪʴ ʚʠʩʦʪʠ 

ʚʩʽʭ ʽʥʰʠʭ ʪʦʯʦʢ ʥʘʜ ʧʨʠʡʥʷʪʦʶ ʨʽʚʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ. 

ɺ ʛʝʦʤʝʪʨʠʯʥʦʤʫ ʥʽʚʝʣʶʚʘʥʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʪʘ ʚʽʜʩʪʘʥʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʘʰʢʦʚʽ, ʜʚʦʩʪʦʨʦʥʥʽ ʥʽʚʝʣʽʨʥʽ ʨʝʡʢʠ (ʈʠʩ. ɯɯɯ.1.1).  
 

       
           

  

 

 

 

ɿʘʚʜʘʥʥʷ 1: ɿʘʧʦʚʥʠʪʠ ʥʘʟʚʘʤʠ ʧʨʦʥʫʤʝʨʦʚʘʥʽ ʜʝʪʘʣʽ ʪʘ ʯʘʩʪʠʥʠ 

ʥʽʚʝʣʽʨʽʚ ʅ-3, ʟʦʚʥʽʰʥʽʡ ʚʠʜ ʷʢʠʭ ʧʦʜʘʥʦ ʥʘ ʈʠʩ. ɯɯɯ.1.2 ʪʘ ɯɯɯ.1.3: 

  

1  

2  

ʈʠʩ.ɯɯɯ.1.1.  ʅʽʚʝʣʽʨʥʽ ʨʝʡʢʠ 
 

ʈʝʡʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʜʝʨʝʚ ʭʚʦʡʥʠʭ 

ʧʦʨʽʜ ʫ ʚʠʛʣʷʜʽ ʙʨʫʩʢʽʚ ʰʠʨʠʥʦʶ  ʜʦ 

10ʩʤ, ʟʘʚʪʦʚʰʢʠ 2-3ʩʤ, ʚʠʩʦʪʦʶ 3-4ʤ. 

ʅʘ ʜʚʦʭ ʩʪʦʨʦʥʘʭ ʨʝʡʦʢ ʧʦʜʽʣʢʠ 

ʥʘʥʝʩʝʥʽ ʯʝʨʝʟ 1ʩʤ, ʟ ʦʜʥʽʻʾ ï ʯʦʨʥʽ, ʟ 

ʜʨʫʛʦʾ ï ʯʝʨʚʦʥʽ. ɺʽʜ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 

ʨʝʡʢʠ (ʧôʷʪʢʠ) ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜʣʽʢ 

ʧʦʜʽʣʦʢ. ʇʦʜʽʣʢʠ ʯʦʨʥʦʾ ʩʪʦʨʦʥʠ ʨʝʡʢʠ 

ʦʮʠʬʨʦʚʘʥʽ ʟ 0, ʘ ʯʝʨʚʦʥʦʾ ï ʟ ʜʝʷʢʦʛʦ 

ʯʠʩʣʘ, ʥʘʧʨʠʢʣʘʜ 4785. ʇʽʜ ʯʘʩ 

ʥʽʚʝʣʶʚʘʥʥʷ ʨʽʟʥʠʮʷ ʚʽʜʣʽʢʽʚ ʯʝʨʚʦʥʦʾ 

ʪʘ ʯʦʨʥʦʾ ʰʢʘʣʠ ʨʝʡʢʠ ʤʘʻ ʨʦʟʭʦʜʠʪʠʩʷ 

ʥʘ ʚʝʣʠʯʠʥʫ ʧôʷʪʢʠ ʨʝʡʢʠ. ɼʣʷ ʥʘʰʦʛʦ 

ʧʨʠʢʣʘʜʫ ʧôʷʪʢʘ ʨʝʡʢʠ ʩʢʣʘʜʘʻ 4785, 

ʦʪʞʝ ʨʽʟʥʠʮʷ ʚʽʜʣʽʢʽʚ ʯʝʨʚʦʥʦʾ ʪʘ ʯʦʨʥʦʾ 

ʰʢʘʣʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʤʝʞʘʭ ʪʦʯʥʦʩʪʽ 

ʥʽʚʝʣʶʚʘʥʥʷ, ʪʦʙʪʦ 4785°5 ʤʤ. 



65 

 

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  

 

 

 
 

 

ʈʠʩ. ɯɯɯ.1.2  ʅʽʚʝʣʽʨ ʅ-3 (ʘ) 
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ɿʘʚʜʘʥʥʷ 2: ɺʠʢʦʥʘʪʠ ʧʝʨʝʚʽʨʢʠ ʥʽʚʝʣʽʨʘ ʅ-3 ʪʘ ʟʘʧʠʩʘʪʠ ʨʝʟʫʣʴʪʘʪʠ. 

 

1.  ʇʝʨʝʚʽʨʢʘ ʩʬʝʨʠʯʥʦʛʦ ʨʽʚʥʷ 

 

¶ ʫʤʦʚʘ ʧʝʨʝʚʽʨʢʠ: ɺʽʩʴ ʩʬʝʨʠʯʥʦʛʦ ʨʽʚʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʘʨʘʣʝʣʴʥʘ ʜʦ 

ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʥʽʚʝʣʽʨʘ 
 

¶ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ        

            

            

            

            

            

             

¶ ʨʝʟʫʣʴʪʘʪ (ʚʠʩʥʦʚʦʢ)        

            

            

            

             

ʈʠʩ. ɯɯɯ.1.3  ʅʽʚʝʣʽʨ ʅ-3 (ʙ) 

10 

11 
12 
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¶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʨʽʚʥʷ      

            

            

            
            

            

            

            

             
 

2.  ʇʝʨʝʚʽʨʢʘ ʩʽʪʢʠ ʥʠʪʦʢ 

 

¶ ʫʤʦʚʘ ʧʝʨʝʚʽʨʢʠ: ʂʦʣʠ ʥʽʚʝʣʽʨ ʧʨʠʚʝʜʝʥʦ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʰʪʨʠʭ ʩʽʪʢʠ ʥʠʪʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ 

 

¶ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ        

            

            

            

            

            

            

            

             

¶ ʨʝʟʫʣʴʪʘʪ (ʚʠʩʥʦʚʦʢ)        

            

            

             

¶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʩʽʪʢʠ ʥʠʪʦʢ     

            

            

            

            

            

            

            

             

             

 

3.  ʇʝʨʝʚʽʨʢʘ ʛʦʣʦʚʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʫʤʦʚʠ (ʈʠʩ. ɯɯɯ.1.4) 

 

¶ ʫʤʦʚʘ ʧʝʨʝʚʽʨʢʠ: ɺʽʩʴ   ʮʠʣʽʥʜʨʠʯʥʦʛʦ   ʨʽʚʥʷ  ʧʦʚʠʥʥʘ   ʙʫʪʠ   

ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʚʽʟʠʨʥʦʾ ʦʩʽ ʥʽʚʝʣʽʨʘ ʚ ʧʨʦʝʢʮʽʾ ʥʘ ʧʨʷʤʦʚʠʩʥʫ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʠ 
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¶ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ         

            

            

            

            

            

             
 

 

 

 

 

 

 

 

   1̔ ʘ2      ʘ1   ̔ 2  

 

 

 

           º50·70 ʤ 
  

 

 

ʈʠʩ. ɯɯɯ.1.4. ʇʝʨʝʚʽʨʢʘ ʛʦʣʦʚʥʦʾ ʫʤʦʚʠ ʥʽʚʝʣʽʨʘ 
 

ʤʤ
iiaa

x 4
22
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+

-
+

=  

=¡¡=¡¡ r
D

x
i  

¶ ʨʝʟʫʣʴʪʘʪ (ʚʠʩʥʦʚʦʢ)        

            

            

 

¶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʨʽʚʥʷ       

            

            

            

            

            

            

            

 

ʆʮʽʥʢʘ:      ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -   

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20 ____   ʨ. 

ɸ ɺ 



69 

 

ʈʆɿɼɯʃ  ɯɯɯ.2. ɺʀʂʆʅɸʅʅʗ ʊɽʍʅɯʏʅʆɻʆ ʅɯɺɽʃʖɺɸʅʅʗ. 

ʆɹʏʀʉʃɽʅʅʗ ʇɽʈɽɺʀʑɽʅʔ ʅɸ ʉʊɸʅʎɯɰ ʊɸ ʆʇʈɸʎʖɺɸʅʅʗ 

ɾʋʈʅɸʃʋ ʅɯɺɽʃʖɺɸʅʅʗ 

 

ɺ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʦʪʘʭ ʥʽʚʝʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ 

ʙʫʜʽʚʥʠʮʪʚʽ ʣʽʥʽʡʥʠʭ ʩʧʦʨʫʜ (ʜʦʨʽʛ, ʢʘʥʘʣʽʚ, ʜʘʤʙ, ʪʨʫʙʦʧʨʦʚʦʜʽʚ), ʘ ʪʘʢʦʞ 

ʩʧʦʨʫʜʞʝʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʠʭ ʦʙôʻʢʪʽʚ.  ʈʦʟʛʣʷʥʝʤʦ ʦʜʠʥ 

ʽʟ ʩʧʦʩʦʙʽʚ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ  ñʟʽ ʩʝʨʝʜʠʥʠò . 

 ʅʝʭʘʡ ʚ ʪʦʯʢʘʭ ɸ ʽ ɺ ʧʨʷʤʦʚʠʩʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʨʝʡʢʠ ʈ1 ʽ ʈ2, ʘ ʤʽʞ ʥʠʤʠ 

ʧʦʩʝʨʝʜʠʥʽ - ʥʽʚʝʣʽʨ, ʪʨʫʙʘ ʷʢʦʛʦ ʧʨʠʚʝʜʝʥʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ. 

ʅʘʚʦʜʷʪʴ ʚʽʟʠʨʥʫ ʚʽʩʴ ʪʨʫʙʠ ʥʽʚʝʣʽʨʘ ʥʘ ʨʝʡʢʫ ʈ1 ʽ ʙʝʨʫʪʴ ʧʦ ʥʽʡ ʚʽʜʣʽʢ ʘ, 

ʪʦʙʪʦ ʚʽʜʨʘʭʦʚʫʶʪʴ ʯʠʩʣʦ ʧʦʜʽʣʦʢ ʚʽʜ ʦʩʥʦʚʠ ʨʝʡʢʠ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʥʠʪʢʠ 

ʩʽʪʢʠ ʥʠʪʦʢ. ʇʦʪʽʤ ʥʘʚʦʜʷʪʴ ʪʨʫʙʫ ʥʘ ʨʝʡʢʫ ʈ2 ʽ ʙʝʨʫʪʴ ʚʽʜʣʽʢ ʚ. 
 

    P1                    P2 

 

 

           ʚ 

            B 

          ʘ  
 

                    h  
 

              ʅɺ     

      ɸ            

  HA 

         ʨʽʚʥʝʚʘ ʧʦʚʝʨʭʥʷ 

 

 

ʈʠʩ. ɯɯɯ.2.1. ɻʝʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ ʟʽ ʩʝʨʝʜʠʥʠ 

 

 ɿʛʽʜʥʦ ʟ ʨʠʩ. ɯɯɯ.2.1   

           h = a - ʚ 
 

 ʗʢʱʦ ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ɸ ʜʦ ɺ , ʪʦ ʨʝʡʢʘ ʈ1 ʙʫʜʝ 

ʟʘʜʥʴʦʶ, ʘ ʈ2 - ʧʝʨʝʜʥʴʦʶ. ɺʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʚʠʱʝʥʥʷ  h  ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ 

ʚʽʜʣʽʢʽʚ ʟʘʜʥʴʦʾ ʪʘ ʧʝʨʝʜʥʴʦʾ ʨʝʡʦʢ. ʇʨʠ ʘ > ʚ , ʧʝʨʝʚʠʱʝʥʥʷ h ʜʦʜʘʪʥʝ, ʧʨʠ ʘ 

< ʚ ï ʚʽʜôʻʤʥʝ [10, 12]. 

 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ  ʨʦʙʦʪʠ ʥʘ ʩʪʘʥʮʽʾ: 

 

¶ ʥʽʚʝʣʽʨ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʨʝʡʢʘʤʠ, ʧʨʠʚʦʜʷʪʴ ʡʦʛʦ ʚ 

ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ; 

¶ ʥʘʚʦʜʷʪʴ ʩʝʨʝʜʥʶ ʥʠʪʢʫ ʥʽʚʝʣʽʨʘ ʥʘ ʟʘʜʥʶ ʨʝʡʢʫ, ʜʽʦʧʪʨʽʡʥʠʤ ʢʽʣʴʮʝʤ 

ʪʘ ʬʦʢʫʩʫʚʘʣʴʥʠʤ ʛʚʠʥʪʦʤ ʜʦʩʷʛʘʶʪʴ ʯʽʪʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʩʽʪʢʠ ʥʠʪʦʢ 

ʪʘ ʨʝʡʢʠ, ʧʨʠʚʦʜʷʪʴ ʙʫʣʴʙʘʰʢʫ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʚ ʥʫʣʴ-ʧʫʥʢʪ (ʚ 
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ʧʦʣʽ ʟʦʨʫ ʥʽʚʝʣʽʨʘ ʚʠʜʥʦ ʩʫʤʽʱʝʥʽ ʢʽʥʮʽ ʧʦʣʦʚʠʥʦʢ ʨʽʚʥʷ ʫ ʚʠʛʣʷʜʽ 

ʧʘʨʘʙʦʣʠ)  ʽ ʚʽʜʨʘʭʦʚʫʶʪʴ ʯʦʨʥʫ ʩʪʦʨʦʥʫ ʨʝʡʢʠ (ʚ ʪʘʙʣʠʮʽ ɯɯɯ.2.1 ʚʽʜʣʽʢ 

(1)); 

¶ ʧʝʨʝʚʦʜʷʪʴ ʪʨʫʙʫ ʥʘ ʧʝʨʝʜʥʶ ʨʝʡʢʫ, ʜʦʩʷʛʘʶʪʴ ʯʽʪʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʩʽʪʢʠ ʥʠʪʦʢ ʪʘ ʨʝʡʢʠ, ʧʨʠʚʦʜʷʪʴ ʙʫʣʴʙʘʰʢʫ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʚ 

ʥʫʣʴ-ʧʫʥʢʪ ʽ ʙʝʨʫʪʴ ʚʽʜʣʽʢ ʯʦʨʥʦʾ ʩʪʦʨʦʥʠ (2); 

¶ ʥʝ ʟʤʽʥʶʶʯʠ ʧʦʣʦʞʝʥʥʷ ʥʽʚʝʣʽʨʘ, ʧʦʚʝʨʪʘʶʪʴ ʧʝʨʝʜʥʶ ʨʝʡʢʫ 

ʯʝʨʚʦʥʦʶ ʩʪʦʨʦʥʦʶ ʜʦ ʩʧʦʩʪʝʨʽʛʘʯʘ ʽ ʙʝʨʫʪʴ ʚʽʜʣʽʢ  ʨʝʡʢʠ (3); 

¶ ʟʘʢʽʥʯʫʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʩʪʘʥʮʽʾ ʚʽʜʣʽʢʦʤ (4) ʯʝʨʚʦʥʦʾ ʩʪʦʨʦʥʠ 

ʟʘʜʥʴʦʾ ʨʝʡʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʧʠʩʫʶʪʴ ʚ ʞʫʨʥʘʣ (ʪʘʙʣ. ɯɯɯ.2.1) 

 

¶ ʦʙʯʠʩʣʶʶʪʴ Ăʧôʷʪʢʠò ʨʝʡʦʢ (5), (6) ʷʢ ʨʽʟʥʠʮʽ ʚʽʜʣʽʢʽʚ ʯʝʨʚʦʥʦʾ ʽ ʯʦʨʥʦʾ 
ʩʪʦʨʦʥʠ ʟʘʜʥʴʦʾ ʪʘ ʧʝʨʝʜʥʴʦʾ ʨʝʡʦʢ, ʪʦʙʪʦ (4) - (1) ʪʘ (3) - (2); 

¶ ʦʙʯʠʩʣʝʥʽ ʧʝʨʝʚʠʱʝʥʥʷ (7), (8) ʦʪʨʠʤʫʶʪʴ ʷʢ ʨʽʟʥʠʮʽ ʚʽʜʣʽʢʽʚ (1) - (2) 

ʪʘ (4) - (3); 

¶ ʦʙʯʠʩʣʶʶʪʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘ ʩʪʘʥʮʽʾ hʩʝʨ. (9). 

 

ʂʦʥʪʨʦʣʴ ʥʘ ʩʪʘʥʮʽʾ: 

¶ ʨʦʟʙʽʞʥʽʩʪʴ ʫ ʟʥʘʯʝʥʥʷʭ ʧôʷʪʦʢ ʨʝʡʦʢ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʤʝʞʘʭ 5ʤʤ; 

¶ ʨʦʟʙʽʞʥʽʩʪʴ ʫ ʧʝʨʝʚʠʱʝʥʥʷʭ ʧʦ ʯʦʨʥʽʡ ʽ ʯʝʨʚʦʥʽʡ ʩʪʦʨʦʥʽ ʨʝʡʦʢ 
ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʤʝʞʘʭ 5ʤʤ; 

¶ ʦʙʯʠʩʣʝʥʽ ʧʝʨʝʚʠʱʝʥʥʷ  ʤʘʶʪʴ ʟʙʽʛʘʪʠʩʷ ʟ ʨʽʟʥʠʮʷʤʠ ʧôʷʪʦʢ ʨʝʡʦʢ; 

 

ɿʘʚʜʘʥʥʷ 1: ɺʠʟʥʘʯʠʪʠ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘ ʩʪʘʥʮʽʾ ʥʽʚʝʣʶʚʘʥʥʷ . 
 

ɾʋʈʅɸʃ 

ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʥʘ ʩʪʘʥʮʽʾ 

ʊʘʙʣʠʮʷ ɯɯɯ.2.1 
ˉˉ 

ʩʪʘʥ

ʮʽʡ 

ˉˉ 

ʧʽʢʝ

ʪʽʚ 

ɺʽʜʣʽʢʠ ʨʝʡʦʢ ʇʝʨʝʚʠʱʝʥʥʷ hʤ 
ɺʠʩʦ 

ʪʘ 

 

Hʤ 

ɿʘʜʥʷ ʇʝʨʝʜ

ʥ ̫

ʇʨʦ 

ʤʽʞ 

ʥʘ 

ʆʙʯʠʩʣʝʥʝ ʉʝʨʝʜʥʻ ʋʚôʷʟʘʥʝ 

+ - + - + - 

1 2 3 4 5 6 7 8 9 10 11 12 

 

 

 

ɯ 

 

ɸ 

 

 

ɺ 

 

1974(1) 

6754(4) 

4780(5) 

 

 

 

 

1137(2) 

5919(3) 

4782(6) 

  

 

 

0837(7) 

0835(8) 

  

 

 

0836(9) 

    

 

 

 

ɯɯ 
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ˉˉ 
ʩʪʘʥʮʽʡ 

ˉˉ 
ʧʽʢʝʪʽʚ 

ɺʽʜʣʽʢʠ ʨʝʡʦʢ ʇʝʨʝʚʠʱʝʥʥʷ hʤ ɺʠʩʦ 

ʪʘ 

 

Hʤ 

ɿʘʜʥʷ ʇʝʨʝʜʥʷ ʇʨʦ 

ʤʽʞ 

ʥʘ 

ʆʙʯʠʩʣʝʥʝ ʉʝʨʝʜʥʻ ʋʚôʷʟʘʥʝ 

+ - + - + - 

1 2 3 4 5 6 7 8 9 10 11 12 

 

 

 

ɯɯɯ 

 

 

 

            

 

 

 

ɯV 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

V 

 

 

 

           

 

 

 

VI  

 

 

 

           

 

 

 

VII  

 

 

 

           

 

 

 

VIII  

 

 

 

           

 

 

 

 

 

 

 

 

ʆʮʽʥʢʘ:       ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -   

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20 ____  ʨ. 
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ʈʆɿɼɯʃ ɯɯɯ.3. ʉʂʃɸɼɸʅʅʗ ʇʆɿɼʆɺɾʅʔʆɻʆ ʇʈʆʌɯʃʖ 

ʄɯʉʎɽɺʆʉʊɯ 

 

ʅʽʚʝʣʶʚʘʥʥʷ ʪʨʘʩʠ, ʷʢ ʽ ʙʫʜʴ-ʷʢʘ ʟʥʽʤʘʣʴʥʘ ʨʦʙʦʪʘ, ʟʘʚʝʨʰʫʻʪʴʩʷ 

ʛʨʘʬʽʯʥʠʤ ʦʬʦʨʤʣʝʥʥʷʤ ï ʩʢʣʘʜʘʥʥʷʤ ʧʨʦʬʽʣʶ. ʇʨʦʬʽʣʝʤ ʥʘʟʠʚʘʶʪʴ 

ʧʝʨʝʨʽʟ ʧʦʚʝʨʭʥʽ ʤʽʩʮʝʚʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʪʘ 

ʛʨʘʬʽʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ. ʇʨʦʬʽʣʴ ʪʨʘʩʠ ʩʢʣʘʜʘʶʪʴ ʟʘ ʜʘʥʠʤʠ ʞʫʨʥʘʣʫ 

ʥʽʚʝʣʶʚʘʥʥʷ ʪʘ ʧʽʢʝʪʘʞʥʦʾ ʢʥʠʞʢʠ ʥʘ ʤʽʣʽʤʝʪʨʦʚʦʤʫ ʧʘʧʝʨʽ, ʥʘ ʷʢʦʤʫ 

ʛʨʘʬʽʯʥʽ ʧʦʙʫʜʦʚʠ ʚʠʢʦʥʫʶʪʴ ʙʝʟ ʜʦʧʦʤʦʛʠ ʚʠʤʽʨʥʠʢʘ ʪʘ ʤʘʩʰʪʘʙʥʦʾ 

ʣʽʥʽʡʢʠ, ʘʙʦ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʢʦʥʘʥʥʽ [1, 2, 6].  

ʇʦʟʜʦʚʞʥʽ ʧʨʦʬʽʣʽ ʩʢʣʘʜʘʶʪʴ ʜʣʷ :  

¶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʘʩʢʘʜʥʦʾ ʩʠʩʪʝʤʠ ɻɽʉ; 

¶ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʢʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʽ 

ʣʽʩʦʩʧʣʘʚʽʚ;  

¶ ʚʠʚʯʝʥʥʷ ʨʝʞʠʤʫ ʨʽʢ ʜʣʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʤʝʣʽʦʨʘʮʽʾ;  

¶ ʚʠʰʫʢʫʚʘʥʥʷ ʪʨʘʩ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʪʘ ʟʘʣʽʟʥʠʯʥʠʭ ʜʦʨʽʛ, ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ;   

¶ ʙʫʜʽʚʥʠʮʪʚʘ ʚʦʜʦʚʦʜʽʚ, ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ, ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ ʽ ʪ.ʧ. 

 

ɿʘʚʜʘʥʥʷ 1: ʉʢʣʘʩʪʠ ʧʨʦʬʽʣʴ ʪʨʘʩʠ, ʚʠʢʦʥʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʦʛʠ ʪʘ 

ʚʽʜʦʙʨʘʟʠʪʠ ʥʘ ʥʴʦʤʫ ʢʦʣʦʚʫ ʢʨʠʚʫ. 

 

ʇʦʟʜʦʚʞʥʽʡ ʧʨʦʬʽʣʴ ʩʢʣʘʜʘʶʪʴ ʟʘ ʜʘʥʠʤʠ ʥʽʚʝʣʽʨʥʦʛʦ ʪʘ ʧʽʢʝʪʘʞʥʦʛʦ 

ʞʫʨʥʘʣʽʚ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʤʘʪʝʨʽʘʣʠ ʧʦʣʴʦʚʦʛʦ 

ʪʨʘʩʫʚʘʥʥʷ ï ʞʫʨʥʘʣ ʥʽʚʝʣʶʚʘʥʥʷ ʪʘ ʧʽʢʝʪʘʞʥʠʡ ʞʫʨʥʘʣ. 

 ʈʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ  ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʘ ʥʘʩʪʫʧʥʠʤʠ  ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ : 

 

1. ɺʠʩʦʪʘ ʧʦʯʘʪʢʦʚʦʛʦ ʧʽʢʝʪʘ    ʅʇʂ0 = 100,830 ʤ + N.  

ɺʠʩʦʪʘ ʢʽʥʮʝʚʦʛʦ ʧʽʢʝʪʘ    ʅʇʂ5   =  ʅʇʂ0 + 2,900 ʤ + 0,001ÖN, 

ʜʝ N -   ɺʘʰ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʚ ʞʫʨʥʘʣʽ ʚʠʢʣʘʜʘʯʘ. 

 

ʅʇʂ0 = 1___,830 ʤ;  

 

ʅʇʂ5   =   ʅʇʂ0 +  2,9____ ʤ =_________ 

 

2. ʂʫʪ ʧʦʚʦʨʦʪʫ ʪʨʘʩʠ    a1-2 = 38Á05'+ N' , 

ʜʝ N'  - ɺʘʰ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʚ ʞʫʨʥʘʣʽ ʚʠʢʣʘʜʘʯʘ ʚ ʤʽʥʫʪʘʭ (ʧʦʚʦʨʦʪ 

ʪʨʘʩʠ ʧʦʢʘʟʘʥʠʡ ʫ ʧʽʢʝʪʘʞʥʽʡ ʢʥʠʞʮʽ).  

a1-2 = 38Á05'+_____'  = 38Á_____' 

 

3.  ʈʘʜʽʫʩ ʢʦʣʦʚʦʾ ʢʨʠʚʦʾ         R  = 100 ʤ + N , 

ʜʝ N -   ɺʘʰ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʚ ʞʫʨʥʘʣʽ ʚʠʢʣʘʜʘʯʘ. 
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R  = 100 +_______ =  _________ʤ 

 

4. ʈʫʤʙ ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʧʨʷʤʫ ʪʨʘʩʠ   r = ʇʥʉ: 30ʦ10ô. 

  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʪʘ ʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ 

 

¶ ʦʙʯʠʩʣʝʥʥʷ ʧʦʣʴʦʚʦʛʦ ʞʫʨʥʘʣʫ ʪʝʭʥʽʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʪʨʘʩʠ; 

¶ ʩʢʣʘʜʘʥʥʷ ʧʨʦʬʽʣʶ ʪʨʘʩʠ; 

¶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʧʨʦʬʽʣʽ; 

¶ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʢʦʣʦʚʦʾ ʢʨʠʚʦʾ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʾ ʥʘ ʧʨʦʬʽʣʽ 
ʪʨʘʩʠ; 

¶ ʛʨʘʬʽʯʥʝ ʦʬʦʨʤʣʝʥʥʷ  ʨʦʙʦʪʠ. 

 

1. ʆʙʯʠʩʣʝʥʥʷ ʞʫʨʥʘʣʫ ʥʽʚʝʣʶʚʘʥʥʷ ʪʨʘʩʠ 

 

ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʶʪʴ ʚ ʞʫʨʥʘʣʽ (ɼʦʜʘʪʦʢ 1) ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1. ʅʘ ʢʦʞʥʽʡ ʩʪʘʥʮʽʾ ʦʙʯʠʩʣʶʶʪʴ ʧʝʨʝʚʠʱʝʥʥʷ  h1  ʽ  h2  ʷʢ ʨʽʟʥʠʮʶ 

ʚʽʜʣʽʢʽʚ ʟʘʜʥʽʭ (ʘ) ʽ ʧʝʨʝʜʥʽʭ (ʚ) ʨʝʡʦʢ 

 

 h1 = ʘ ʯʦʨʥ. ï ʚ ʯʦʨʥ.              (ɯɯɯ.3.1) 

 h2 = ʘ ʯʝʨʚ. ï ʚ ʯʝʨʚ.              (ɯɯɯ.3.2) 

 

ʅʘ ʩʪʘʥʮʽʾ ʨʽʟʥʠʮʷ ʤʽʞ ʧʝʨʝʚʠʱʝʥʥʷʤʠ, ʦʙʯʠʩʣʝʥʠʤʠ ʟʘ ʯʦʨʥʦʶ ʪʘ 

ʯʝʨʚʦʥʦʶ ʩʪʦʨʦʥʘʤʠ ʨʝʡʦʢ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 5 ʤʤ! ʆʙʯʠʩʣʝʥʽ 

ʧʝʨʝʚʠʱʝʥʥʷ   h1 ʽ h2  ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʫ 6 ʞʫʨʥʘʣʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʢʘʤʠ. 

 

2. ʅʘ ʢʦʞʥʽʡ ʩʪʘʥʮʽʾ ʦʙʯʠʩʣʶʶʪʴ ñʧôʷʪʢʠò ʨʝʡʦʢ   ʇʟʘʜʥ.,  ʇʧʝʨ.   ʷʢ 

ʨʽʟʥʠʮʶ ʚʽʜʣʽʢʽʚ ʯʝʨʚʦʥʦʾ ʪʘ ʯʦʨʥʦʾ ʩʪʦʨʦʥʠ ʜʘʥʦʾ ʨʝʡʢʠ 

 

 ʇʟʘʜʥ. = a ʯʝʨʚ. ï a ʯʦʨʥ.                      (ɯɯɯ.3.3) 

 ʇʧʝʨ. = ʚ ʯʝʨʚ. ï ʚ ʯʦʨʥ..              (ɯɯɯ.3.4) 

 

ʈʽʟʥʠʮʷ ʤʽʞ ñʧôʷʪʢʘʤʠò ʨʝʡʦʢ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 5 ʤʤ ʽ 

ʜʦʨʽʚʥʶʚʘʪʠ  ʨʽʟʥʠʮʽ ʧʝʨʝʚʠʱʝʥʴ ʥʘ ʩʪʘʥʮʽʾ! ʆʙʯʠʩʣʝʥʽ  ñʧôʷʪʢʠò 

ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʠ 3 ʽ 4 ʧʽʜ ʚʽʜʣʽʢʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʡʦʢ. 

 

3. ʉʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘ ʩʪʘʥʮʽʾ ʦʪʨʠʤʫʶʪʴ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʘ 
ʬʦʨʤʫʣʦʶ 

2

21
.

hh
hʩʝʨ

+
=  .           (ɯɯɯ.3.5) 

 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʫ 7. 
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4.  ɺʠʢʦʥʫʶʪʴ ʧʦʩʪʦʨʽʥʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʩʽʭ 

ʦʙʯʠʩʣʝʥʴ.  

ɼʣʷ ʮʴʦʛʦ ʜʦʜʘʶʪʴ ʚʽʜʣʽʢʠ ʯʦʨʥʠʭ ʪʘ ʯʝʨʚʦʥʠʭ ʩʪʦʨʽʥ ʟʘʜʥʴʦʾ  äʟ ʽ ʧʝʨʝʜʥʴʦʾ  

äʧ ʨʝʡʦʢ (ʛʨʘʬʠ 3 ʽ 4). ɼʦ ʩʫʤʠ ʚʽʜʣʽʢʽʚ ʥʝ ʚʥʦʩʷʪʴ  ʟʥʘʯʝʥʥʷ  ñʧôʷʪʦʢò 

ʨʝʡʦʢ.  ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʭʦʜʷʪʴ ʩʫʤʠ ʦʙʯʠʩʣʝʥʠʭ ʧʝʨʝʚʠʱʝʥʴ äʦʙʯ. (ʛʨʘʬʘ 6) ʽ 

ʩʫʤʠ ʩʝʨʝʜʥʽʭ ʧʝʨʝʚʠʱʝʥʴ äʩʝʨ. (ʛʨʘʬʘ 7). ʆʙʯʠʩʣʝʥʽ ʩʫʤʠ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʫʤʦʚʽ 

 

 äʟ - äʧ = äʦʙʯ. = 2äʩʝʨ..            (ɯɯɯ.3.6) 

 

 ʉʫʤʠ ʟʘʧʠʩʫʶʪʴ ʟʥʠʟʫ ʧʽʜ ʚʽʜʧʦʚʽʜʥʠʤʠ  ʛʨʘʬʘʤʠ ʥʘ ʢʦʞʥʽʡ ʩʪʦʨʽʥʮʽ 

ʞʫʨʥʘʣʫ. ʈʦʟʙʽʞʥʽʩʪʴ  ʤʽʞ  ʩʫʤʘʤʠ  ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ 0 ! 

 

5. ʆʙʯʠʩʣʶʶʪʴ ʥʝʚôʷʟʢʫ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ ʟʘ ʬʦʨʤʫʣʦʶ 

 

 fh = äʩʝʨ. - äʪʝʦʨ.,                  (ɯɯɯ.3.7) 

 

ʜʝ  äʩʝʨ. ï ʩʫʤʘ ʩʝʨʝʜʥʽʭ ʧʝʨʝʚʠʱʝʥʴ ʚ ʭʦʜʽ ʥʽʚʝʣʶʚʘʥʥʷ; 

      äʪʝʦʨ. ï ʪʝʦʨʝʪʠʯʥʘ ʩʫʤʘ ʧʝʨʝʚʠʱʝʥʴ. 

 ɼʣʷ ʨʦʟʽʤʢʥʝʥʦʛʦ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ ʟ ʚʽʜʦʤʠʤʠ ʚʠʩʦʪʘʤʠ ʧʦʯʘʪʢʦʚʦʾ ʪʘ 

ʢʽʥʮʝʚʦʾ ʪʦʯʦʢ   ʟʘʧʠʰʝʤʦ 

 ä hʪʝʦʨ. = ʅʢʽʥ. ï ʅʧʦʯ.,            (ɯɯɯ.3.8) 

 

ʜʝ ʅʢʽʥ., ʅʧʦʯ. ï ʚʠʩʦʪʘ ʢʽʥʮʝʚʦʾ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʦʢ ʚʽʜʧʦʚʽʜʥʦ. 

 ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ:  ʅʢʽʥ. = ʅʇʂ5,  ʘ   ʅʧʦʯ. = ʅʇʂ0. 
6. ɺʠʢʦʥʫʶʪʴ ʦʮʽʥʢʫ ʪʦʯʥʦʩʪʽ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ. ɼʣʷ ʮʴʦʛʦ  ʥʝʚôʷʟʢʫ fh 

ʧʦʨʽʚʥʶʶʪʴ ʽʟ ʜʦʧʫʩʪʠʤʦʶ 

 fh ʜʦʧ.= Ñ 50 ʤʤ L ,           (ɯɯɯ.3.9) 

 

ʜʝ L ï ʜʦʚʞʠʥʘ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ ʚ ʢʽʣʦʤʝʪʨʘʭ (0,5 ʢʤ). 

 

7. ʋʚôʷʟʫʚʘʥʥʷ ʩʝʨʝʜʥʽʭ ʧʝʨʝʚʠʱʝʥʴ ʚʠʢʦʥʫʶʪʴ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 
ʥʝʚôʷʟʢʘ fh ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʦʾ. ʉʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ 

ʚʠʧʨʘʚʣʷʶʪʴ ʧʦʨʽʚʥʫ ʧʦʧʨʘʚʢʘʤʠ 
n

fh

h -=d  , ʟʥʘʢ ʷʢʠʭ ʦʙʝʨʥʝʥʠʡ ʜʦ 

ʟʥʘʢʫ ʥʝʚô̫ ʟʢʠ! ɹʘʞʘʥʦ, ʱʦʙ ʫʚôʷʟʘʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʥʝ ʤʘʣʠ ʜʝʩʷʪʠʭ 

ʜʦʣʝʡ ʤʽʣʽʤʝʪʨʘ! ʉʫʤʘ ʧʦʧʨʘʚʦʢ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʥʝʚôʷʟʮʽ, ʚʟʷʪʽʡ 

ʟ ʧʨʦʪʠʣʝʞʥʠʤ ʟʥʘʢʦʤ    

 

ädh = - fh .     (ɯɯɯ.3.10) 

 

ʇʦʧʨʘʚʢʠ dh ʚʠʧʠʩʫʶʪʴ ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ ʥʘʜ ʩʝʨʝʜʥʽʤʠ ʧʝʨʝʚʠʱʝʥʥʷʤʠ 

(ʛʨʘʬʘ 7). ʋʚôʷʟʘʥʽ (ʚʠʧʨʘʚʣʝʥʽ) ʧʝʨʝʚʠʱʝʥʥʷ ʦʙʯʠʩʣʶʶʪʴ ʟʘ  ʬʦʨʤʫʣʦʶ 
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 hʫʚ. = hʩʝʨ. + dh .         (ɯɯɯ.3.11) 

 

ʂʦʥʪʨʦʣʝʤ ʦʙʯʠʩʣʝʥʥʷ hʫʚ. ʻ ʟʙʽʞʥʽʩʪʴ ʩʫʤ ʫʚôʷʟʘʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ ʧʝʨʝʚʠʱʝʥʴ. 

 ähʫʚ. = ä hʪʝʦʨ..                   (ɯɯɯ.3.12) 

 

ɿʥʘʯʝʥʥʷ ʫʚôʷʟʘʥʠʭ ʧʝʨʝʚʠʱʝʥʴ ʟʽ ʩʚʦʾʤ ʟʥʘʢʦʤ ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʫ 8 

ʥʽʚʝʣʽʨʥʦʛʦ ʞʫʨʥʘʣʫ. 

 

8. ɺʠʩʦʪʠ ʟʚôʷʟʫʶʯʠʭ ʪʦʯʦʢ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʧʨʘʚʠʣʦʤ: ʚʠʩʦʪʘ ʥʘʩʪʫʧʥʦʾ 

ʪʦʯʢʠ ʅʽ+1 ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʧʦʧʝʨʝʜʥʴʦʾ ʪʦʯʢʠ ʅ ̔ʧʣʶʩ ʫʚôʷʟʘʥʝ hʫʚ. 

ʧʝʨʝʚʠʱʝʥʥʷ (ʟʽ ʩʚʦʾʤ ʟʥʘʢʦʤ!) ʤʽʞ ʮʠʤʠ ʪʦʯʢʘʤʠ 

 ʅ̔ +1 = ʅ̔ +hʫʚ.,         (ɯɯɯ.3.13) 

ʜʝ ̔ ï ʥʦʤʝʨ ʪʦʯʢʠ. 

 ʇʽʜ ʯʘʩ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʩʣʽʜ ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʚʠʩʦʪʠ ʪʦʯʦʢ ʟʘʜʘʥʽ 

ʚ ʤʝʪʨʘʭ, ʘ ʧʝʨʝʚʠʱʝʥʥʷ ï ʚ ʤʽʣʽʤʝʪʨʘʭ. ʆʙʯʠʩʣʝʥʽ ʚʠʩʦʪʠ ʟʚôʷʟʫʶʯʠʭ 

ʪʦʯʦʢ ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʫ 10 ʥʽʚʝʣʽʨʥʦʛʦ ʞʫʨʥʘʣʫ. 

 

9. ʆʙʯʠʩʣʝʥʥʷ ʚʠʩʦʪ ʧʨʦʤʽʞʥʠʭ ʪʦʯʦʢ ʚʠʢʦʥʫʶʪʴ ʯʝʨʝʟ ʛʦʨʠʟʦʥʪ ʥʽʚʝʣʽʨʘ 

ɻʅ  
 

ɻʅ = ʅ ̔+ ʘ,      (ɯɯɯ.3.14) 

ʘ ʚʠʩʦʪʫ ʧʨʦʤʽʞʥʦʾ ʪʦʯʢʠ 

 ʅʧʨ. = ɻʅ ï ʩ,       (ɯɯɯ.3.15) 

 

ʜʝ ɻʅ  ï  ʛʦʨʠʟʦʥʪ ʥʽʚʝʣʽʨʘ (ʚʠʩʦʪʘ ʚʽʟʠʨʥʦʾ ʦʩʽ ʥʘʜ ʨʽʚʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ); 

     ʅ̔    ï  ʚʠʩʦʪʘ ʟʘʜʥʴʦʾ ʟʚôʷʟʫʶʯʦʾ ʪʦʯʢʠ; 

     ʘ     ï  ʚʽʜʣʽʢ ʯʦʨʥʦʾ ʩʪʦʨʦʥʠ ʟʘʜʥʴʦʾ ʨʝʡʢʠ; 

     ʅʧʨ ï  ʚʠʩʦʪʘ ʧʨʦʤʽʞʥʦʾ ʪʦʯʢʠ; 

     ʩ ï ʚʽʜʣʽʢ ʯʦʨʥʦʾ ʩʪʦʨʦʥʠ ʨʝʡʢʠ ʥʘ ʧʨʦʤʽʞʥʽʡ ʪʦʯʮʽ. 

 

       ɿʥʘʯʝʥʥʷ  ʛʦʨʠʟʦʥʪʫ  ʥʽʚʝʣʽʨʘ  ɻʅ  ʟʘʧʠʩʫʶʪʴ  ʚ  ʛʨʘʬʫ  9,  ʘ  ʚʠʩʦʪʫ 

ʧʨʦʤʽʞʥʦʾ  ʪʦʯʢʠ ï  ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʷʜʢʫ ʛʨʘʬʠ 10 ʥʽʚʝʣʽʨʥʦʛʦ ʞʫʨʥʘʣʫ. 

 

10. ʆʬʦʨʤʣʝʥʥʷ ʥʽʚʝʣʽʨʥʦʛʦ ʞʫʨʥʘʣʫ.  

ɺʩʽ ʛʨʘʬʠ ʞʫʨʥʘʣʫ, ʦʢʨʽʤ ʛʨʘʬʠ 10, ʟʘʧʦʚʥʶʶʪʴ ʦʣʽʚʮʝʤ. ɻʨʘʬʫ 10, 

ʧʦʩʪʦʨʽʥʢʦʚʠʡ ʢʦʥʪʨʦʣʴ, ʦʙʯʠʩʣʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʦʮʽʥʢʦʶ ʪʦʯʥʦʩʪʽ 

ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ, ʟʘʧʠʩʫʶʪʴ ʯʦʨʥʠʤ ʢʦʣʴʦʨʦʤ; ʟʥʘʯʝʥʥʷ ʧʦʧʨʘʚʦʢ dh ʚ 

ʩʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ï ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ. 

 

11. ʇʦʙʫʜʦʚʘ ʧʨʦʬʽʣʶ ʪʨʘʩʠ ʤʽʩʮʝʚʦʩʪʽ 

  ʇʨʦʬʽʣʴ ʪʨʘʩʠ ʤʽʩʮʝʚʦʩʪʽ ʚʠʢʨʝʩʣʶʶʪʴ ʩʧʦʯʘʪʢʫ ʦʣʽʚʮʝʤ ʥʘ 

ʤʽʣʽʤʝʪʨʦʚʦʤʫ ʧʘʧʝʨʽ, ʧʦʯʠʥʘʶʯʠ ʟ ʩʽʪʢʠ ʧʨʦʬʽʣʶ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʛʨʘʬ (ʪʘʙʣ. ɯɯɯ.3.1): 
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      ʊʘʙʣʠʮʷ ɯɯɯ.3.1 

ʅʦʤʝʨ 

ʛʨʘʬʠ 

ʅʘʟʚʘ ʛʨʘʬʠ ʐʠʨʠʥʘ 

ʛʨʘʬʠ (ʩʤ) 

1 

2 

3 

4 

5 

6 

ʋʭʠʣʠ ʪʘ ʚʽʜʜʘʣʽ 

ʇʨʦʝʢʪʥʽ ʚʠʩʦʪʠ 

ɺʠʩʦʪʠ ʟʝʤʣʽ 

ʇʽʢʝʪʠ ʪʘ ʚʽʜʜʘʣʽ 

ʇʨʷʤʽ ʪʘ ʢʨʠʚʽ 

ʇʣʘʥ ʪʨʘʩʠ 

1,0                        

1,5                        

1,5                        

1,0                        

3,0 

2,0 

 

ʇʦʟʜʦʚʞʥʽʡ ʧʨʦʬʽʣʴ ʚʠʢʨʝʩʣʶʶʪʴ ʫ ʜʚʦʭ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʘʭ: 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ - 1:2000, ʚʝʨʪʠʢʘʣʴʥʦʤʫ - 1:200. ʇʦʙʫʜʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ  ʫ 

ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

ʘ) ʚʠʢʨʝʩʣʶʶʪʴ  ʩʽʪʢʫ  ʧʨʦʬʽʣʶ ʽ ʧʦʯʠʥʘʶʪʴ ʾʾ ʟʘʧʦʚʥʝʥʥʷ ʟ ʛʨʘʬʠ 4, 

ʬʽʢʩʫʶʯʠ  ʧʦʣʦʞʝʥʥʷ   ʧʽʢʝʪʽʚ   ʪʘ   ʧʣʶʩʦʚʠʭ  ʪʦʯʦʢ  ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ 

(ɼʦʜʘʪʦʢ 2); 

  ʙ) ʚʠʩʦʪʠ ʪʦʯʦʢ ʚʠʙʠʨʘʶʪʴ ʽʟ ʞʫʨʥʘʣʫ  ʥʽʚʝʣʶʚʘʥʥʷ  (ɼʦʜʘʪʦʢ 1), ʾʭ  

ʟʥʘʯʝʥʥʷ  ʟʘʦʢʨʫʛʣʶʶʪʴ  ʜʦ  0,01 ʤ   ʽ   ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʫ  3  ʩʽʪʢʠ ʧʨʦʬʽʣʶ; 

ʚ) ʚʠʢʦʥʫʶʪʴ ʧʦʙʫʜʦʚʫ  ʧʨʦʬʽʣʶ  ʤʽʩʮʝʚʦʩʪʽ,  ʚʽʜʢʣʘʜʘʶʯʠ ʚʠʩʦʪʠ 

ʧʽʢʝʪʽʚ  ʪʘ  ʧʣʶʩʦʚʠʭ  ʪʦʯʦʢ  ʚʽʜ  ʫʤʦʚʥʦʛʦ  ʛʦʨʠʟʦʥʪʫ  ʚ ʤʘʩʰʪʘʙʽ  1:200. 

 

ɺʠʙʽʨ ʫʤʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʣʽʥʽʾ 

ʧʨʦʬʽʣʶ ʤʽʩʮʝʚʦʩʪʽ ʥʝ ʥʠʞʯʝ, ʥʽʞ 4-5 ʩʤ  ʥʘʜ ʛʨʘʬʦʶ 1 ʩʽʪʢʠ ʧʨʦʬʽʣʶ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ  ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʦʚ ʪʦʯʢʠ ʟôʻʜʥʫʶʪʴ ʣʘʤʘʥʦʶ ʣʽʥʽʻʶ, 

ʢʦʪʨʫ ʽ ʥʘʟʠʚʘʶʪʴ ʧʨʦʬʽʣʝʤ ʪʨʘʩʠ (ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʝʨʝʨʽʟʦʤ ʜʽʣʷʥʢʠ 

ʤʽʩʮʝʚʦʩʪʽ ʫ ʟʘʜʘʥʦʤʫ ʥʘʧʨʷʤʽ). 

 

3. ʇʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʧʨʦʬʽʣʽ 

 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʦʝʢʪʥʦʾ  ʣʽʥʽʾ  ʜʦʪʨʠʤʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

¶ ʫʭʠʣʠ ʥʘ  ʦʢʨʝʤʠʭ  ʜʽʣʷʥʢʘʭ  ʪʨʘʩʠ  ʥʝ  ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 
ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ, ʜʦʧʫʩʪʠʤʠʡ ʫʭʠʣ 30 ă (ʧʨʦʤʽʣʣʝ) (1 ă = 

0,001 ); 

¶ ʧʝʨʝʭʦʜʠ ʚʽʜ  ʜʦʜʘʪʥʠʭ  ʫʭʠʣʽʚ  (ʧʽʜʡʦʤʽʚ)  ʜʦ ʚʽʜ'ʻʤʥʠʭ (ʩʧʫʩʢʽʚ) 

ʽ ʥʘʚʧʘʢʠ  ʧʨʦʝʢʪʫʶʪʴ  ʯʝʨʝʟ  ʚʩʪʘʚʢʠ (ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʷʤʽ); 

¶ ʟʙʝʨʝʞʝʥʥʷ ʙʘʣʘʥʩʫ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ, ʧʨʠ ʷʢʦʤʫ ʦʙ`ʻʤʠ ʥʘʩʠʧʫ ʪʘ 

ʚʠʾʤʢʠ ʥʘ ʪʨʘʩʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ. 

 

V ʥʘʩʠʧʫ  º Vʚʠʾʤʮʽ .                     (ɯɯɯ.3.16) 

 

 ʇʨʦʝʢʪʥʘ ʣʽʥʽʷ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʝʢʽʣʴʢʦʭ  ʣʽʥʽʡ ʟ ʨʽʟʥʠʤʠ 

ʫʭʠʣʘʤʠ.  

ʋʭʠʣʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
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d
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HH
i =

-
=                  (ɯɯɯ.3.17) 

 

ʜʝ       ʽ      -    ʫʭʠʣ  ʧʨʦʝʢʪʥʦʾ  ʣʽʥʽʾ ( ʦʙʯʠʩʣʶʶʪʴ  ʜʦ   0,001) ; 

     ʅ1 ʽ ʅ2 -  ʚʠʩʦʪʠ ʧʦʯʘʪʢʦʚʦʾ  ʪʘ  ʢʽʥʮʝʚʦʾ  ʪʦʯʦʢ  ʧʨʦʝʢʪʥʦʾ ʣʽʥʽʾ  ʥʘ  

ʜʽʣʷʥʮʽ ʟ ʦʜʥʘʢʦʚʠʤ   ʫʭʠʣʦʤ  (ʚʠʩʦʪʠ  ʚʠʟʥʘʯʘʶʪʴ ʟ ʧʨʦʬʽʣʶ ʛʨʘʬʽʯʥʦ); 

      d       -    ʚʽʜʜʘʣʴ, ʥʘ ʷʢʽʡ ʜʽʻ ʫʭʠʣ  ʽ. 

 

ɿ ʤʝʪʦʶ ʟʨʫʯʥʦʩʪʽ  ʪʘ  ʪʦʯʥʦʩʪʽ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʫʭʠʣ   ̔ 

ʢʦʨʠʛʫʶʪʴ ʪʘʢ, ʱʦʙ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʜʦʙʨʘʞʘʣʦʩʴ ʮʽʣʦʶ ʪʠʩʷʯʥʦʶ. ɼʣʷ ʮʴʦʛʦ 

ʧʝʨʝʤʽʱʫʶʪʴ ʦʜʠʥ ʽʟ ʢʽʥʮʽʚ ʧʨʦʝʢʪʥʦʾ ʣʽʥʽʾ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ ʪʘʢ, 

ʱʦʙ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʣʝʥʥʷ ʨʽʟʥʠʮʽ ʚʠʩʦʪ ʧʦʯʘʪʢʦʚʦʾ  ʪʘ  ʢʽʥʮʝʚʦʾ  ʪʦʯʦʢ 

ʧʨʦʝʢʪʥʦʾ ʣʽʥʽʾ  h  ʥʘ ʚʽʜʩʪʘʥʴ d ʦʜʝʨʞʘʪʠ ʮʽʣʝ ʯʠʩʣʦ ʧʨʦʤʽʣʣʝ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʦʙʯʠʩʣʶʶʪʴ ʧʨʦʝʢʪʥʽ  ʫʭʠʣʠ  ʥʘ  ʚʩʽʭ  ʜʽʣʷʥʢʘʭ ʪʨʘʩʠ. 

      ɺ ʛʨʘʬʽ 1 ʩʽʪʢʠ ʧʨʦʬʽʣʶ ʫʤʦʚʥʦ ʧʦʢʘʟʫʶʪʴ ʧʽʜʡʦʤ  ʘʙʦ ʩʧʫʩʢ  ʧʦʭʠʣʦʶ  

ʣʽʥʽʻʶ, ʫ ʚʠʧʘʜʢʫ ʥʫʣʴʦʚʦʛʦ ʫʭʠʣʫ ʚʠʢʨʝʩʣʶʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʣʽʥʽʶ. ʅʘʜ 

ʣʽʥʽʻʶ ʟʘʧʠʩʫʶʪʴ ʫʭʠʣ ʚ ʪʠʩʷʯʥʠʭ (ʧʨʦʤʽʣʣʝ ă),  ʘ ʧʽʜ ʣʽʥʽʻʶ - ʜʦʚʞʠʥʫ 

ʜʽʣʷʥʢʠ, ʥʘ ʷʢʽʡ ʜʽʻ ʜʘʥʠʡ ʫʭʠʣ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙʯʠʩʣʝʥʽ ʫʭʠʣʠ ʧʨʦʝʢʪʥʦʾ ʣʽʥʽʾ ʪʘ ʧʨʦʝʢʪʥʽ ʚʠʩʦʪʠ 

ʢʽʥʮʽʚ ʮʽʻʾ ʣʽʥʽʾ,  ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʝʢʪʥʽ  ʚʠʩʦʪʠ ʫʩʽʭ ʪʦʯʦʢ ʧʨʦʬʽʣʶ 

 

ʅʂ+1 = ʅʂ + ʽĀ dk ,     (ɯɯɯ.3.18) 

 

ʜʝ    ʅʂ     - ʚʽʜʦʤʘ ʧʨʦʝʢʪʥʘ ʚʠʩʦʪʘ ʪʦʯʢʠ (ʟʘʜʥʷ ʪʦʯʢʘ); 

        ʅʂ+1 - ʚʠʩʦʪʘ ʪʦʯʢʠ, ʷʢʫ ʚʠʟʥʘʯʘʶʪʴ (ʧʝʨʝʜʥʷ ʪʦʯʢʘ); 

         dk     - ʚʽʜʜʘʣʴ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʪʦʯʢʘʤʠ; 

         k      - ʢʽʣʴʢʽʩʪʴ ʚʽʜʨʽʟʢʽʚ ʚ d. 

 

ʂʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʪʘ ʚʠʩʦʪ 

ä Ö=Ö=
k

k
ididh

1

. 

(ɯɯɯ.3.19) 

idHH Ö+=
12     ̔      ä Ö+=

k

k
idHH

1

12
. 

ʇʨʦʝʢʪʥʽ  ʚʠʩʦʪʠ ʦʙʯʠʩʣʶʶʪʴ ʜʦ 0,01 ʤ ʽ  ʟʘʧʠʩʫʶʪʴ ʚ  ʛʨʘʬʫ  2 ʩʽʪʢʠ  

ʧʨʦʬʽʣʶ  ʥʘʜ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʦʯʢʘʤʠ ʪʨʘʩʠ.  

ʈʦʙʦʯʽ ʚʠʩʦʪʠ hʨ ʦʙʯʠʩʣʶʶʪʴ ʷʢ  ʨʽʟʥʠʮʶ ʧʨʦʝʢʪʥʠʭ ʚʠʩʦʪ ʅʧʨ  ʽ ʚʠʩʦʪ 

ʪʦʯʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʅʟ ʟʘ ʬʦʨʤʫʣʦʶ  

hʨ = Hʧʨ - Hʟ  .        (ɯɯɯ.3.20) 

 

ʈʦʙʦʯʽ ʚʠʩʦʪʠ ʟʘʧʠʩʫʶʪʴ  ʥʘʜ ʧʨʦʝʢʪʥʦʶ ʣʽʥʽʻʶ ʘʙʦ ʧʽʜ ʥʝʶ. ɺʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʜ ʽ ʦʙôʻʤ ʟʝʤʣʷʥʠʭ  ʨʦʙʽʪ  ʚ  ʜʘʥʽʡ ʪʦʯʮʽ ʪʨʘʩʠ. ʈʦʙʦʯʽ 

ʚʠʩʦʪʠ hʨ ʟʘʧʠʩʘʥʽ ʥʘʜ ʧʨʦʝʢʪʥʦʶ ʣʽʥʽʻʶ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ,  ʱʦ ʚ ʮʠʭ ʪʦʯʢʘʭ 

ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʥʘʩʠʧ,  ʘ ʧʽʜ ʧʨʦʝʢʪʥʦʶ ʣʽʥʽʻʶ - ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʾʤʢʫ. 
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ʄʽʩʮʷ ʧʝʨʝʪʠʥʫ ʧʨʦʝʢʪʥʦʾ ʣʽʥʽʾ ʟ ʣʽʥʽʻʶ  ʧʨʦʬʽʣʶ  ʥʘʟʠʚʘʶʪʴ 

ʪʦʯʢʘʤʠ ʥʫʣʴʦʚʠʭ  ʨʦʙʽʪ,  ʪʦʙʪʦ ʪʦʯʢʘʤʠ,  ʚ ʷʢʠʭ ʟʝʤʣʷʥʽ ʨʦʙʦʪʠ 

ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ! 

 

ʈʠʩ. ɯɯɯ.3.1.  ʊʦʯʢʠ ʥʫʣʴʦʚʠʭ ʨʦʙʽʪ ʥʘ ʧʨʦʬʽʣʽ 

 

      ɺʽʜʜʘʣʴ ʭ ʚʽʜ ʟʘʜʥʴʦʾ ʧʨʦʝʢʪʥʦʾ ʪʦʯʢʠ ɸ ʜʦ ʪʦʯʢʠ ʥʫʣʴʦʚʠʭ ʨʦʙʽʪ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

,
21

1

hh

dh
ʭ

+

Ö
=      (ɯɯɯ.3.21) 

 

ʘʙʦ ʫ ï ʚʽʜ ʧʝʨʝʜʥʴʦʾ ʪʦʯʢʠ ɺ 

21

2

hh

dh
y

+

Ö
= ,     (ɯɯɯ.3.22) 

 

ʜʝ  d    -  ʛʦʨʠʟʦʥʪʘʣʴʥʘ  ʚʽʜʜʘʣʴ  ʤʽʞ ʧʦʧʝʨʝʜʥʴʦʶ ʪʘ ʥʘʩʪʫʧʥʦʶ 

ʪʦʯʢʘʤʠ ʧʨʦʬʽʣʶ; 

           h1 ʽ h2 - ʨʦʙʦʯʽ ʚʠʩʦʪʠ ʫ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ. 

 

ʈʦʙʦʯʽ ʚʠʩʦʪʠ  h1 ʽ h2 ʧʨʠʡʤʘʶʪʴ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ. 

 

ɿʥʘʯʝʥʥʷ  ʭ  ʚʠʧʠʩʫʶʪʴ ʥʘ  ʧʨʦʬʽʣʴ  ʥʘʜ  ʣʽʥʽʻʶ  ʫʤʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʘ 

ʤʽʩʮʝ ʧʝʨʝʪʠʥʫ  ʧʨʦʬʽʣʶ  ʟ  ʧʨʦʝʢʪʥʦʶ  ʣʽʥʽʻʶ ʧʦʟʥʘʯʘʶʪʴ ʥʫʣʝʤ. 

ʂʦʥʪʨʦʣʝʤ ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʜʘʣʝʡ ʜʦ ʪʦʯʦʢ ʥʫʣʴʦʚʠʭ ʨʦʙʽʪ ʻ 

ʫʤʦʚʘ: d = x + y. 

      ɺʠʟʥʘʯʠʚʰʠ ʟʥʘʯʝʥʥʷ ʭ ʟ ʪʦʯʥʽʩʪʶ  ʜʦ 0,01 ʤ, ʦʙʯʠʩʣʶʶʪʴ ʧʨʦʝʢʪʥʽ 

ʚʠʩʦʪʠ ʪʦʯʦʢ  ʥʫʣʴʦʚʠʭ  ʨʦʙʽʪ  ʪʘʢ  ʩʘʤʦ,  ʷʢ  ʽ  ʧʨʦʝʢʪʥʽ ʚʠʩʦʪʠ ʚʩʽʭ ʪʦʯʦʢ 

ʧʨʦʬʽʣʶ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ʅʦ = ʅʧʨ Ñ ʽ ʭ,     (ɯɯɯ.3.23) 

 

ʜʝ ʅʧʨ ï ʧʨʦʝʢʪʥʘ  ʚʠʩʦʪʘ ʟʘʜʥʴʦʾ ʪʦʯʢʠ. 

 

ɿʥʘʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʧʽʜʥʽʤʘʻʪʴʩʷ ʯʠ ʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʝʢʪʥʘ ʣʽʥʽʷ. 
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ɿʥʘʯʝʥʥʷ ʅʦ ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʫ 2 ʩʽʪʢʠ ʧʨʦʬʽʣʶ (ɼʦʜʘʪʦʢ 2). 
 

4.  ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʢʦʣʦʚʦʾ ʢʨʠʚʦʾ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʾ ʥʘ ʧʨʦʬʽʣʽ 

 

 ɽʣʝʤʝʥʪʠ ʢʦʣʦʚʦʾ ʢʨʠʚʦʾ: ʊ ï ʪʘʥʛʝʥʩ, ʂ ï ʢʨʠʚʘ, ɹ ï ʙʽʩʝʢʪʨʠʩʘ, ɼ ï 

ʜʦʤʽʨ  ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʟʘʜʘʥʠʤ ʢʫʪʦʤ ʧʦʚʦʨʦʪʫ ʪʨʘʩʠ a ʪʘ ʨʘʜʽʫʩʦʤ ʢʨʠʚʦʾ R   

ʥʘ ʤʽʢʨʦʢʘʣʴʢʫʣʷʪʦʨʽ ʟʘ ʬʦʨʤʫʣʘʤʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ 1. 

ʄʦʞʥʘ ʪʘʢʦʞ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ñʊʘʙʣʠʮʷʤʠ ʜʣʷ 

ʨʦʟʤʽʯʫʚʘʥʥʷ ʢʦʣʦʚʠʭ ʢʨʠʚʠʭò, ʚ ʷʢʠʭ ʟʘ ʘʨʛʫʤʝʥʪʘʤʠ a ʚʠʙʠʨʘʶʪʴ ʝʣʝʤʝʥʪʠ 

ʢʨʠʚʦʾ ʊ, ʂ, ɹ, ɼ.  ʊʘʙʣʠʮʽ ʩʢʣʘʜʝʥʦ ʜʣʷ ʢʨʠʚʠʭ ʨʘʜʽʫʩʦʤ R = 1000 ʤ, ʪʦʤʫ 

ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʣʦʚʦʾ ʢʨʠʚʦʾ ʥʝʦʙʭʽʜʥʦ ʧʨʠʚʝʩʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʟ 

ʟʘʜʘʥʠʤ ʨʘʜʽʫʩʦʤ (ʜʠʚ. ʚʠʭʽʜʥʽ ʜʘʥʽ). 

ʇʽʢʝʪʘʞʥʽ ʧʦʣʦʞʝʥʥʷ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʷ ʢʨʠʚʦʾ ʦʙʯʠʩʣʶʶʪʴ ʟʘ 

ʬʦʨʤʫʣʘʤʠ 

 

  (ʇʂ) = (ɺʂ) - ʊ; 

 (ʂʂ) = (ʇʂ) + ʂ;            (ɯɯɯ.3.24) 

                   ʂʦʥʪʨʦʣʴ:  (ʂʂ) = (ɺʂ) + ʊ - ɼ,    

 

ʜʝ (ɺʂ), (ʇʂ), (ʂʂ) ï ʧʽʢʝʪʘʞʥʽ ʟʥʘʯʝʥʥʷ ʚʝʨʰʠʥʠ ʢʫʪʘ, ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʷ 

ʢʨʠʚʦʾ ʚʽʜʧʦʚʽʜʥʦ. 

 

 ɼʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʨʘʛʤʝʥʪʦʤ 

ʥʘʚʝʜʝʥʦʾ ʥʠʞʯʝ ʪʘʙʣʠʮʽ ɯɯɯ.3.2 ʜʣʷ ʨʦʟʤʽʯʫʚʘʥʥʷ ʢʦʣʦʚʠʭ ʢʨʠʚʠʭ. 

 

ʆʙʯʠʩʣʝʥʽ ʝʣʝʤʝʥʪʠ ʢʨʠʚʦʾ ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʽ 5 ʩʽʪʢʠ ʧʨʦʬʽʣʶ, ʱʦ 

ʚʽʜʪʚʦʨʶʻ ʢʦʣʦʚʫ ʢʨʠʚʫ. ɼʫʛʠ ʚʠʢʨʝʩʣʶʶʪʴ ʚʛʦʨʫ ʚʽʜʥʦʩʥʦ ʦʩʽ ʪʨʘʩʠ - ʷʢʱʦ 

ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʧʨʘʚʽ, ʜʦʥʠʟʫ -  ̫ ʢʱʦ ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʣʽʚʽ (ɼʦʜʘʪʦʢ  2). 

ʇʦʯʘʪʦʢ  ʪʘ  ʢʽʥʝʮʴ  ʢʦʣʦʚʦʾ ʢʨʠʚʦʾ ñʧʨʠʚôʷʟʫʶʪʴò ʜʦ ʧʽʢʝʪʽʚ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʚ ɼʦʜʘʪʢʫ 2.  ʎʠʬʨʠ, ʱʦ ʧʽʜʧʠʩʘʥʽ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʽ ʜʫʛʠ 

ʧʦʢʘʟʫʶʪʴ: 

¶ 15,01 ï ʚʽʜʜʘʣʴ ʚʽʜ ʟʘʜʥʴʦʛʦ ʧʽʢʝʪʫ (ʇʂ2) ʜʦ ʧʦʯʘʪʢʫ ʢʨʠʚʦʾ; 

¶ 84,99 = 100 ï 15,01 ï ʚʽʜʜʘʣʴ ʚʽʜ ʧʦʯʘʪʢʫ ʢʨʠʚʦʾ ʜʦ ʧʝʨʝʜʥʴʦʛʦ ʧʽʢʝʪʫ 

(ʇʂ3); 

¶ 82,32 ï ʚʽʜʜʘʣʴ ʚʽʜ ʟʘʜʥʴʦʛʦ ʧʽʢʝʪʫ (ʇʂ2) ʜʦ ʢʽʥʮʷ ʢʨʠʚʦʾ; 

¶ 17,68 = 100 ï 82,32 ï ʚʽʜʜʘʣʴ ʚʽʜ ʢʽʥʮʷ ʢʨʠʚʦʾ ʜʦ ʧʝʨʝʜʥʴʦʛʦ ʧʽʢʝʪʫ 

(ʇʂ3). 
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                      a = 38ʦ                                  R = 1000                           a = 39ʦ        ʊʘʙʣʠʮʷ ɯɯɯ.3.2 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʣʦʚʠʭ 

ʢʨʠʚʠʭ ʄʽʥʫʪʠ ʢʫʪʘ a 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʣʦʚʠʭ ʢʨʠʚʠʭ 

ʊ ʂ ɼ ɹ ʊ ʂ ɼ ɹ 
344,33 663,23 25,43 57,62 0 354,12 680,68 27,56 60,85 

49 52 46 67 1 28 97 60 90 

65 81 50 73 2 45 681,26 63 96 

344,82 664,10 25,53 57,78 3 354,61 681,55 27,67 61,01 

98 39 57 83 4 77 84 70 07 

345,14 68 60 89 5 94 682,13 74 12 

345,30 664,97 25,64 57,94 6 355,10 682,42 27,78 61,18 

47 665,26 68 99 7 26 71 81 23 

63 55 71 58,05 8 43 683,01 85 29 

345,79 665,84 25,74 58,10 9 355,59 683,30 27,89 61,34 

96 666,13 78 15 10 76 59 93 40 

346,12 42 81 20 11 92 88 96 45 

346,28 666,72 25,85 58,26 12 356,08 684,17 28,00 61,51 

44 667,01 88 31 13 25 46 04 56 

61 30 92 36 14 41 75 07 62 

346,77 667,59 25,95 58,42 15 356,58 685,04 28,11 61,67 

93 88 99 47 16 74 33 15 73 

347,10 668,17 26,02 53 17 90 62 18 78 

347,26 668,46 26,06 58,58 18 357,07 685,91 28,22 61,84 

42 75 09 63 19 23 686,21 26 89 

58 669,04 13 69 20 40 50 30 95 

347,75 669,33 26,16 58,74 21 357,56 686,79 28,33 62,00 

91 62 20 79 22 72 687,08 37 06 

348,07 92 23 85 23 89 37 41 11 

348,24 670,21 26,27 58,90 24 358,05 687,66 28,44 62,17 

40 50 30 95 25 22 95 48 22 

56 79 34 59,01 26 38 688,24 52 28 

348,73 671,08 26,37 59,06 27 358,54 688,53 28,56 62,33 

89 37 41 11 28 71 82 59 39 

349,05 66 44 17 29 87 689,11 63 45 

349,22 671,95 26,48 59,22 30 359,04 68941 28,67 62,50 

38 672,24 52 28 31 20 70 71 56 

54 53 55 33 32 37 99 74 61 

349,71 672,82 26,59 59,38 33 359,53 690,28 28,78 62,67 

87 673,12 62 44 34 69 57 82 72 

350,03 41 66 49 35 86 86 86 78 

350,20 673,70 26,69 59,55 36 360,02 691,15 28,89 62,83 

36 99 73 60 37 19 44 93 89 

52 674,28 76 65 38 35 73 97 95 

350,68 674,57 26,80 59,71 39 360,52 692,02 29,01 63,00 

85 86 84 76 40 68 31 05 06 

351,01 675,15 87 82 41 84 60 08 11 

351,18 675,44 26,91 59,87 42 361,01 692,90 29,12 63,17 

34 73 94 92 43 17 693,19 16 22 

50 676,02 98 98 44 34 48 20 28 

351,67 676,32 27,02 60,03 45 361,50 693,77 29,23 63,34 

83 61 05 09 46 67 694,06 27 39 

99 90 09 14 47 83 35 31 45 

352,16 677,19 27,12 60,20 48 361,99 694,64 29,35 63,50 

32 48 16 25 49 362,16 93 39 56 

48 77 20 30 50 32 695,22 43 62 

352,65 678,06 27,23 60,36 51 362,49 695,51 29,46 63,67 

81 35 27 41 52 65 80 50 73 

97 64 30 47 53 82 696,10 54 78 

353,14 678,93 27,34 60,52 54 362,98 696,39 29,58 63,84 

30 679,22 38 58 55 363,15 68 62 90 

46 51 41 63 56 31 97 65 95 

353,63 679,81 27,45 60,68 57 363,48 697,26 29,69 64,01 

79 680,10 49 74 58 64 55 73 07 

95 39 52 79 59 81 84 77 12 

354,12 680,68 27,56 60,85 60 363,97 698,13 29,81 64,18 
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 ʆʙʯʠʩʣʝʥʽ ʝʣʝʤʝʥʪʠ ʢʨʠʚʦʾ ʟʘʧʠʩʫʶʪʴ ʚ ʛʨʘʬʽ 5 ʩʽʪʢʠ ʧʨʦʬʽʣʶ, ʱʦ 

ʚʽʜʪʚʦʨʶʻ ʢʦʣʦʚʫ ʢʨʠʚʫ. ɼʫʛʠ ʚʠʢʨʝʩʣʶʶʪʴ ʚʛʦʨʫ ʚʽʜʥʦʩʥʦ ʦʩʽ ʪʨʘʩʠ - ʷʢʱʦ 

ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʧʨʘʚʽ, ʜʦʥʠʟʫ -  ̫ ʢʱʦ ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʣʽʚʽ (ɼʦʜʘʪʦʢ  2). 

ʇʦʯʘʪʦʢ  ʪʘ  ʢʽʥʝʮʴ  ʢʦʣʦʚʦʾ ʢʨʠʚʦʾ ñʧʨʠʚôʷʟʫʶʪʴò ʜʦ ʧʽʢʝʪʽʚ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʚ ɼʦʜʘʪʢʫ 2.  ʎʠʬʨʠ, ʱʦ ʧʽʜʧʠʩʘʥʽ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʽ ʜʫʛʠ 

ʧʦʢʘʟʫʶʪʴ: 

¶ 15,01 ï ʚʽʜʜʘʣʴ ʚʽʜ ʟʘʜʥʴʦʛʦ ʧʽʢʝʪʫ (ʇʂ2) ʜʦ ʧʦʯʘʪʢʫ ʢʨʠʚʦʾ; 

¶ 84,99 = 100 ï 15,01 ï ʚʽʜʜʘʣʴ ʚʽʜ ʧʦʯʘʪʢʫ ʢʨʠʚʦʾ ʜʦ ʧʝʨʝʜʥʴʦʛʦ ʧʽʢʝʪʫ 

(ʇʂ3); 

¶ 82,32 ï ʚʽʜʜʘʣʴ ʚʽʜ ʟʘʜʥʴʦʛʦ ʧʽʢʝʪʫ (ʇʂ2) ʜʦ ʢʽʥʮʷ ʢʨʠʚʦʾ; 

¶ 17,68 = 100 ï 82,32 ï ʚʽʜʜʘʣʴ ʚʽʜ ʢʽʥʮʷ ʢʨʠʚʦʾ ʜʦ ʧʝʨʝʜʥʴʦʛʦ ʧʽʢʝʪʫ 

(ʇʂ3). 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʪʨʘʩʠ ʦʙʯʠʩʣʶʶʪʴ ʧʨʷʤʽ ʚʩʪʘʚʢʠ   -   

ʚʽʜʜʘʣʽ  ʈ1 ʤʽʞ ʧʦʯʘʪʢʦʤ ʪʨʘʩʠ ʪʘ ʧʦʯʘʪʢʦʤ ʢʨʠʚʦʾ (215,01 ʤ = 200 ʤ + 15,01 

ʤ), ʈ2 - ʤʽʞ ʢʽʥʮʝʤ ʢʨʠʚʦʾ ʪʘ   ʢʽʥʮʝʤ   ʪʨʘʩʠ  (217,68 ʤ = 17,68 ʤ + 200 ʤ),  ʘ  

ʪʘʢʦʞ  ʚʨʘʭʦʚʫʶʪʴ   ʜʦʚʞʠʥʫ   ʢʨʠʚʦʾ   ʂ = (67,31 ʤ).  

ɿʥʘʯʝʥʥʷ ʧʨʷʤʠʭ ʚʩʪʘʚʦʢ ʟʘʧʠʩʫʶʪʴ ʧʽʜ ʚʽʩʩʶ ʪʨʘʩʠ  (ʛʨʘʬʘ 5), ʘ ʥʘʜ 

ʣʽʥʽʻʶ - ʨʫʤʙʠ ʮʠʭ ʧʨʷʤʠʭ ʚʩʪʘʚʦʢ. ʈʫʤʙ ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʧʨʷʤʫ ʟʘʜʘʶʪʴ (r1 = 

ʇʥʉ: 30ʦ10ô), ʘ ʥʘʩʪʫʧʥʠʡ ʦʙʯʠʩʣʶʶʪʴ: ʧʨʘʚʠʡ ʟʘ ʭʦʜʦʤ ʢʫʪ ʧʦʚʦʨʦʪʫ 

ʜʦʜʘʶʪʴ (68ʦ44ô = 30ʦ10ô + 38ʦ34ô), ʘ ʣʽʚʠʡ - ʚʽʜʥʽʤʘʶʪʴ. 

ʂʦʥʪʨʦʣʝʤ ʦʙʯʠʩʣʝʥʥʷ  ʻ  ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ L ʪʨʘʩʠ: 

 

L =Sʈ + Sʂ,      (ɯɯɯ.3.25) 

 

ʜʝ  ʈ - ʧʨʷʤʽ ʚʩʪʘʚʢʠ ;  ʈ1=215,01;  ʈ2=217,68  

     ʂ - ʜʦʚʞʠʥʠ ʢʨʠʚʠʭ;  ʂ = 67,31 

 

L =  215,01 ʤ + 217,68 ʤ + 67,31 ʤ = 500,00 ʤ.   

 

5. ɻʨʘʬʽʯʥʝ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʬʽʣʶ 

 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʚʩʴʦʛʦ ʦʙʯʠʩʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʦʚ, ʚʠʢʦʥʘʥʠʭ ʦʣʽʚʮʝʤ, ʧʨʦʬʽʣʴ ʚʠʢʨʝʩʣʶʶʪʴ ʪʫʰʰʶ. 

 

 ʏʝʨʚʦʥʦʶ ʢʦʣʴʦʨʦʤ ʚʠʢʨʝʩʣʶʶʪʴ ʚʩʽ ʝʣʝʤʝʥʪʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʧʨʦʝʢʪʫʚʘʥʥʷʤ: ʧʨʦʝʢʪʥʫ ʣʽʥʽʶ; ʨʦʙʦʯʽ ʚʠʩʦʪʠ; ʜʘʥʽ ʛʨʘʬ 1, 2, 5 ʩʽʪʢʠ 

ʧʨʦʬʽʣʶ; ʚ ʛʨʘʬʽ 6 ʩʽʪʢʠ - ʚʽʩʴ ʪʨʘʩʠ ʪʘ ʚʝʨʰʠʥʠ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʪʨʘʩʠ 

(ʩʪʨʽʣʢʦʶ ʚʣʽʚʦ ʘʙʦ ʚʧʨʘʚʦ). 

 

 ʉʠʥʽʤ ʢʦʣʴʦʨʦʤ ʚʠʢʨʝʩʣʶʶʪʴ ʚʩʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʦʯʦʢ 

ʥʫʣʴʦʚʠʭ ʨʦʙʽʪ: ʥʫʣʽ ʚ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʧʨʦʝʢʪʥʦʾ ʣʽʥʽʾ ʟ ʣʽʥʽʻʶ ʧʨʦʬʽʣʶ; 

ʚʝʨʪʠʢʘʣʴʥʽ ʣʽʥʽʾ ʚʽʜ ʪʦʯʦʢ ʥʫʣʴʦʚʠʭ ʨʦʙʽʪ ʜʦ ʫʤʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ; ʟʥʘʯʝʥʥʷ 
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ʚʽʜʜʘʣʝʡ ʚʽʜ ʧʽʢʝʪʽʚ ʜʦ ʪʦʯʦʢ ʥʫʣʴʦʚʠʭ ʨʦʙʽʪ; ʧʨʦʝʢʪʥʽ ʚʠʩʦʪʠ ʪʦʯʦʢ 

ʥʫʣʴʦʚʠʭ ʨʦʙʽʪ. 

 

 ɺʩʽ ʽʥʰʽ ʣʽʥʽʾ ʪʘ ʥʘʧʠʩʠ ʚʠʢʦʥʫʶʪʴ ʯʦʨʥʠʤ ʢʦʣʴʦʨʦʤ. 

 

ʉʠʪʫʘʮʽʷ ʚʟʜʦʚʞ ʪʨʘʩʠ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʛʨʘʬʠ 6 ʩʽʪʢʠ ʧʨʦʬʽʣʶ ʧʦʜʘʥʘ 

ʚ ʧʽʢʝʪʘʞʥʦʤʫ ʞʫʨʥʘʣʽ (ʪʘʙʣʠʮʷ ɯɯɯ.3.3). ʉʠʪʫʘʮʽʶ ʥʘʥʦʩʷʪʴ ʚ ʫʤʦʚʥʠʭ 

ʟʥʘʢʘʭ ʟʘʜʘʥʦʛʦ ʤʘʩʰʪʘʙʫ. ɼʣʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ - ʮʝ ʤʘʩʰʪʘʙ 1:2 000 [13]. 

  

ʅʘʧʠʩʠ çʇʨʦʬʽʣʴ ʥʽʚʝʣʶʚʘʥʥʷ ʪʨʘʩʠ ʚʽʜ ʇʂ0 ʜʦ ʇʂ5è, ʤʘʩʰʪʘʙʠ 

ʚʠʢʨʝʩʣʶʶʪʴ ʪʦʧʦʛʨʘʬʽʯʥʠʤ ʰʨʠʬʪʦʤ (ʚʠʩʦʪʘ ʙʫʢʚ ʪʘ ʮʠʬʨ 4,0ʤʤ), ʚʩʽ ʽʥʰʽ 

ʥʘʧʠʩʠ ʚʠʢʨʝʩʣʶʶʪʴ ʢʫʨʩʠʚʥʠʤ ʦʩʪʦʚʥʠʤ ʰʨʠʬʪʦʤ, ʨʷʜʢʦʚʠʤʠ ʙʫʢʚʘʤʠ 

ʚʠʩʦʪʦʶ 2 - 3ʤʤ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʮʽʥʢʘ:      ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ. -   

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ     20 ____   ʨ. 
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ʊʘʙʣʠʮʷ ɯɯɯ.3.3 (ʜʦʜʘʪʦʢ 1) 
ɼʘʪʘ _________                                  ɺʠʤʽʨʶʚʘʚ ________________________                              ɿʘʧʠʩʘʚ ____________________ 
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1
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9 
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 1
7

.6
8 

ʇʥʉ:30ʦ10ô ʇʥʉ:68ʦ44ô 

215,01 217,68 

ɼʦʜʘʪʦʢ 2 

ʇ ʈ ʆ ʌ ɯ ʃ ʔ 

 ʅ ɯ ɺ ɽ ʃ ʖ ɺ ɸ ʅ ʅ ʗ   ʊ ʈ ɸ ʉ ʀ   ɺ ɯ ɼ     ʇʂ-0    ɼ ʆ    ʇʂ-5 
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a 

a = 38ʦ34ô    R = 100 

T = 34.99      ʂ = 67,31 

ɼ = 2,66        ɹ = 5,94  

ʄʘʩʰʪʘʙʠ: 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 1 : 2000 
ʚʝʨʪʠʢʘʣʴʥʠʡ 1 : 200 

 

ʇʨʦʬʽʣʴ ʩʢʣʘʚ(ʣʘ) ʽ ʚʠʢʨʝʩʣʠʚ(ʣʘ) 
ʩʪ.ʛʨ.     
 
 
 

ɼʦʜʘʪʦʢ 2. 
 
 
 

ʆʮʽʥʢʘ: _______________________________ 

 

ɺʠʢʣʘʜʘʯ:______________________________ 
 

ñ ñ     20 ____  ʨ. 
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ɻʃɸɺɸ IV . ʆʉʅʆɺʅɯ  ʇʆʅʗʊʊʗ   ɿɽʄʃɽʋʉʊʈʆʖ 

ʈʆɿɼɯʃ  IV .1. ʇʆɹʋɼʆɺɸ ʇʃɸʅʋ ʊɸ ɺʀɿʅɸʏɽʅʅʗ ʇʃʆʑ  

ʂʆʅʊʋʈɯɺ ʋɻɯɼʔ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʂʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ 

 

ɿʝʤʝʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ (ʩʪ. 196) ʚʩʪʘʥʦʚʣʶʻ, ʱʦ ɼʝʨʞʘʚʥʠʡ ʟʝʤʝʣʴʥʠʡ 

ʢʘʜʘʩʪʨ ʚʢʣʶʯʘʻ: ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ; ʦʙʣʽʢ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ ʟʝʤʝʣʴ; ʙʦʥʽʪʫʚʘʥʥʷ ˇʨʫʥʪʽʚ; ʟʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ; 

ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʛʨʦʰʦʚʫ ʦʮʽʥʢʫ ʟʝʤʝʣʴ; ʢʘʜʘʩʪʨʦʚʝ ʟʥʽʤʘʥʥʷ. ʋʩʽ ʮʽ ʩʢʣʘʜʦʚʽ 

ʯʘʩʪʠʥʠ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʤʘʶʪʴ ʨʽʟʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʟʘʛʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ [8, 9]. 

 ɿʘʢʦʥʦʜʘʚʯʠʤʠ ʘʢʪʘʤʠ ʋʢʨʘʾʥʠ ʧʝʨʝʜʙʘʯʝʥʦ ʚʝʜʝʥʥʷ ʜʚʦʭ ʨʝʻʩʪʨʽʚ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ: ʨʝʻʩʪʨ ʦʙôʻʢʪʽʚ ʪʘ ʨʝʻʩʪʨ ʧʨʘʚ ʥʘ ʥʠʭ. ɼʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟʜʽʡʩʥʶʶʪʴ ʫ ʩʢʣʘʜʽ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ. 

ʈʝʻʩʪʨ ʚʢʣʶʯʘʻ: 

ï ʢʥʠʛʫ ʟʘʧʠʩʽʚ ʨʝʻʩʪʨʘʮʽʾ ʜʝʨʞʘʚʥʠʭ ʘʢʪʽʚ ʥʘ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʣʶ ʪʘ ʥʘ 

ʧʨʘʚʦ ʧʦʩʪʽʡʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʝʤʣʝʶ, ʜʦʛʦʚʦʨʠ ʦʨʝʥʜʠ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ 

ʢʘʜʘʩʪʨʦʚʠʭ ʥʦʤʝʨʽʚ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ; 

ï ʧʦʟʝʤʝʣʴʥʫ ʢʥʠʛʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. 

ʆʙʣʽʢ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʤʝʣʴ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ɿʝʤʝʣʴʥʦʛʦ 

ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ. ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʷʢʦʩʪʽ ʟʝʤʝʣʴ 

ʩʪʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʟʝʤʣʽ, ʱʦ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʝʻʩʪʨʘʮʽʾ ʽ ʧʦʜʘʣʴʰʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʽʜʙʠʪʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 

ʚʽʜ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ. 

ɹʦʥʽʪʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ï ʮʝ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʟʘ ʾʭ ʦʩʥʦʚʥʠʤʠ 

ʧʨʠʨʦʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʤʘʶʪʴ ʩʪʘʣʠʡ ʭʘʨʘʢʪʝʨ, ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚʠʨʦʱʫʚʘʥʠʭ ʫ ʢʦʥʢʨʝʪʥʠʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʩʪ. 184 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨʘʾʥʠ ʙʦʥʽʪʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ɺʠʱʠʤ 

ʙʘʣʦʤ ʦʮʽʥʶʶʪʴʩʷ ˇʨʫʥʪʠ ʟ ʢʨʘʱʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ 

ʧʨʠʨʦʜʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 37 ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ ʚʽʜ 22.05.2003 

ˉ 858-ɯV ñʇʨʦ ʟʝʤʣʝʫʩʪʨʽʡò ʜʘʥʽ ʙʦʥʽʪʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ 

ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʟʝʤʣʝʫʩʪʨʦʶ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʽʟ 

ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 

ɽʢʦʥʦʤʽʯʥʘ ʪʘ ʛʨʦʰʦʚʘ ʦʮʽʥʢʘ ʟʝʤʝʣʴ ï ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʤʣʽ ʷʢ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʽ ʟʘʩʦʙʫ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʩʽʣʴʩʴʢʦʤʫ ʽ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪ 

ʚʘʭ ʪʘ ʷʢ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʘʟʠʩʫ ʫ ʩʫʩʧʽʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʝʤʝʣʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ɽʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʟʝʤʝʣʴ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʜʝʨʞʘʥʽ ʧʨʠ ʮʴʦʤʫ ʜʘʥʽ ʩʪʘʶʪʴ ʦʩʥʦʚʦʶ ʧʨʦʚʝʜʝʥʥʷ ʛʨʦʰʦʚʦʾ 

ʦʮʽʥʢʠ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 17 

ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʮʽʥʢʫ ʟʝʤʝʣʴò ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʟʝʤʝʣʴ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 

ʟʝʤʣʷʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʥʝ 

ʨʽʜʰʝ ʷʢ ʦʜʠʥ ʨʘʟ ʥʘ 5ï7 ʨʦʢʽʚ. ɽʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʟʝʤʝʣʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ 
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ʫʤʦʚʥʠʭ ʢʘʜʘʩʪʨʦʚʠʭ ʛʝʢʪʘʨʘʭ ʘʙʦ ʫ ʛʨʦʰʦʚʦʤʫ ʚʠʨʘʟʽ ʟʘ ʤʝʪʦʜʠʢʦʶ, 

ʟʘʪʚʝʨʜʞʝʥʦʶ ɼʝʨʞʟʝʤʘʛʝʥʮʽʻʶ ʋʢʨʘʾʥʠ ʟ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɽʢʦʥʦʤʽʯʥʘ 

ʦʮʽʥʢʘ ʟʝʤʝʣʴ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʋʢʨʘʾʥʽ ʱʝ ʫ 1988 ʨ. ʽ ʩʴʦʛʦʜʥʽ ʬʘʢʪʠʯʥʦ 

ʚʪʨʘʪʠʣʘ ʘʢʪʫʘʣʴʥʽʩʪʴ. 

ɻʨʦʰʦʚʫ ʦʮʽʥʢʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʨʝʥʪʥʽʡ ʦʩʥʦʚʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʽʣʷʥʢʠ, ʾʾ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʫ, 

ʟʝʤʝʣʴʥʠʭ ʧʦʣʽʧʰʝʥʴ, ʧʨʠʨʦʜʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ, ʚʠʜʫ ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʪʥʦʾ ʛʨʦʰʦʚʦʾ ʦʮʽʥʢʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟʚʽʪ. 

ʂʘʜʘʩʪʨʦʚʝ ʟʦʥʫʚʘʥʥʷ ï ʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ: ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ; ʤʝʞ ʢʘʜʘʩʪʨʦʚʠʭ ʟʦʥ ʽ ʢʚʘʨʪʘʣʽʚ; ʤʝʞ ʦʮʽʥʦʯʥʠʭ 

ʨʘʡʦʥʽʚ ʪʘ ʟʦʥ; ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʢʘʜʘʩʪʨʦʚʠʭ ʥʦʤʝʨʽʚ (ʢʘʜʘʩʪʨʦʚʘ ʥʫʤʝʨʘʮʽʷ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ).  

ʆʩʥʦʚʦʶ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʠʭ ʨʦʙʽʪ ʻ ʢʘʜʘʩʪʨʦʚʽ ʟʥʽʤʘʥʥʷ. ʆʙʣʽʢ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʤʝʣʴ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨʘʾʥʠ. ʆʙʣʽʢ ʢʽʣʴʢʦʩʪʽ ʟʝʤʝʣʴ ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʦʤʦʩʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʢʦʞʥʫ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʟʘ ʧʣʦʱʝʶ ʪʘ ʩʢʣʘʜʦʤ ʫʛʽʜʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. ʎʝʡ ʦʙʣʽʢ ʚʝʜʝʪʴʩʷ ʧʦ ʚʣʘʩʥʠʢʘʭ ʟʝʤʣʽ ʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʭ 

ʟʦʢʨʝʤʘ, ʽ ʦʨʝʥʜʘʨʷʭ. 

 

ɿʘʚʜʘʥʥʷ 1: ʇʦʙʫʜʫʚʘʪʠ ʧʣʘʥ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢɹʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ (ʨʠʩ. IV.1.1) ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʦʢ 1-3-7-8-11-14-17-21-22-24 ʟ 

ʪʘʙʣʠʮʽ ˉ IV.1.1 ʪʘ ˉ IV.1.2 (ʪʦʯʢʠ 7, 21, 24 ʚʠʙʠʨʘʶʪʴʩʷ ʟʘ ʚʘʨʽʘʥʪʦʤ) ʽ 

ʧʨʦʥʫʤʝʨʫʚʘʪʠ ʢʦʥʪʫʨʠ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʟʛʽʜʥʦ ʜʦ ʧʣʘʥʫ (ʨʠʩ. IV.1.2). 

 

 ʅʘ ʧʦʙʫʜʦʚʘʥʦʤʫ ʧʣʘʥʽ (ʨʠʩ. IV.1.1) ʚʠʜʽʣʷʻʤʦ ʢʦʨʜʦʥʠ ʢʦʥʪʫʨʽʚ, 

ʟôʻʜʥʘʚʰʠ ʪʦʯʢʠ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ  ʚʠʟʥʘʯʝʥʽ ʢʦʥʪʫʨʠ, ʘ ʩʘʤʝ: 

I ʢʦʥʪʫʨ ï ʪʦʯʢʠ 1-3-7-24-1; 

II  ʢʦʥʪʫʨ ï ʪʦʯʢʠ 7-8-11-24-7; 

III  ʢʦʥʪʫʨ ï ʪʦʯʢʠ  11-14-17-21-11; 

IV ʢʦʥʪʫʨ ï ʪʦʯʢʠ  11-21-24-11; 

V ʢʦʥʪʫʨ ï ʪʦʯʢʠ  21-22-24-21; 

VI  ʢʦʥʪʫʨ ï ʪʦʯʢʠ 23-24-25-30-23; 

VIɯ ʢʦʥʪʫʨ ï ʪʦʯʢʠ 25-26-27-28-29-30-25. 
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ʂʘʪʘʣʦʛ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʦʢʨʫʞʥʦʾ ʤʝʞʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ            

  ʊʘʙʣʠʮʷ IV.1.1 

ˉ ʧ/ʧ ʂʦʦʨʜʠʥʘʪʠ 

ʍ ʋ 

1.  3048 11775 

2.  2124 11816 

3.  1478 11710 

4.  1469 10805 

5.  1450 10471 

6.  1240 9714 

7.    

8.  1206 7894 

9.  1925 8169 

10.  2490 8358 

11.  3302 8651 

12.  4006 8588 

13.  4990 8493 

14.  5782 8419 

15.  5703 8892 

16.  5731 9380 

17.  5603 9760 

18.  5356 9674 

19.  5248 9769 

20.  5335 10087 

21.    

22.  4999 11408 

23.  4031 11382 

24.    

25.  3327 10491 

26.  3120 10036 

27.  3066 9621 

28.  3412 9582 

29.  3454 9962 

30.  3637 10407 
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ʊʘʙʣʠʮʷ IV.1.2 

ɿʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ 7, 21, 24 (ʟʘ ʚʘʨʽʘʥʪʘʤʠ) 

ɺʘʨʽʘʥʪʠ 
7 21 24 

ʍ ʋ ʍ ʋ ʍ ʋ 
1.  1254 8800 4990 10100 3250 11390 

2.  1248 8808 4988 10107 3260 11395 

3.  1232 8816 4986 10114 3270 11400 

4.  1226 8824 4984 10121 3280 11405 

5.  1220 8832 4982 10128 3290 11410 

6.  1214 8840 4980 10135 3300 11415 

7.  1208 8848 4978 10142 3310 11420 

8.  1202 8856 4976 10149 3320 11425 

9.  1196 8864 4974 10156 3330 11430 

10.  1190 8872 4972 10163 3340 11435 

11.  1184 8880 4970 10170 3350 11440 

12.  1178 8888 4968 10177 3360 11445 

13.  1172 8896 4966 10184 3370 11450 

14.  1166 8904 4964 10191 3380 11455 

15.  1160 8912 4962 10198 3390 11460 

16.  1154 8920 4960 10205 3400 11465 

17.  1148 8928 4958 10212 3410 11470 

18.  1142 8936 4956 10219 3420 11475 

19.  1136 8944 4954 10226 3430 11480 

20.  1130 8952 4952 10233 3440 11485 

21.  1124 8960 4950 10240 3450 11490 

22.  1118 8968 4948 10247 3460 11495 

23.  1112 8976 4946 10254 3470 11500 

24.  1106 8984 4944 10261 3480 11505 

25.  1100 8990 4942 10268 3490 11510 

26.  1094 8998 4940 10275 3500 11515 

27.  1088 9006 4938 10282 3510 11520 

28.  1082 9014 4936 10289 3520 11525 

29.  1076 9022 4934 10296 3530 11530 

30.  1070 9030 4932 10303 3540 11535 

31.  1064 9038 4930 10310 3550 11540 

32.  1058 9046 4928 10317 3560 11545 

33.  1052 9054 4926 10324 3570 11550 

34.  1046 9064 4924 10331 3580 11555 

35.  1040 9072 4922 10338 3590 11560 

36.  1034 9080 4920 10345 3600 11565 

37.  1028 9088 4918 10352 3610 11570 

38.  1022 9096 4916 10349 3620 11575 

39.  1016 9104 4914 10366 3630 11580 

40.  1010 9112 4912 10373 3640 11585 

41.  1004 9120 4910 10380 3650 11590 

42.  998 9128 4908 10387 3660 11595 

43.  992 9136 4906 10394 3670 11600 

44.  986 9144 4904 10401 3680 11605 

45.  980 9152 4902 10408 3690 11610 

46.  974 9160 4900 10415 3700 11615 

47.  968 9168 4898 10422 3710 11620 

48.  962 9176 4896 10429 3720 11625 

49.  956 9184 4894 10436 3730 11630 

50.  950 9192 4892 10443 3740 11635 
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ʈʠʩ. IV.1.1 ʇʣʘʥ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩ/ʛʦʩʧ. ʧʽʜʧʨʠʻʤʩʪʚʘ (ʟʘ ʚʘʨʽʘʥʪʦʤ) 
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ʈʠʩ. 2.1.2. ʇʣʘʥ-ʩʭʝʤʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩ/ʛʦʩʧʦʜʘʨʩʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 
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ɿʘʚʜʘʥʥʷ 2: ʆʙʯʠʩʣʠʪʠ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʟʘʜʘʥʦʛʦ ʢʦʥʪʫʨʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʟʘ ʚʘʨʽʘʥʪʦʤ)  ʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʡʦʛʦ ʚʝʨʰʠʥ (ʪʘʙʣʠʮʷ IV.1.3). 

 

ʇʦʜʚʽʡʥʘ ʧʣʦʱʘ ʧʦʣʽʛʦʥʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʜʚʽʯʽ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

 

( )ä -+-=
n

iii YYXS
1

11 ;2      (IV.1.1) 

( )ä +--=
n

iii XXYS
1

112 .     (IV.1.2) 

 

 ɼʣʷ ʮʴʦʛʦ ʚʠʧʠʩʫʶʪʴ ʫ ʛʨʘʬʠ 1, 2 ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ 1, 2, 3, 4, 5.... 

ʇʦʪʽʤ ʦʙʯʠʩʣʶʶʪʴ ʨʽʟʥʠʮʽ ʦʨʜʠʥʘʪ 11 -+ - ii YY  (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʦʯʢʠ 3 - 24 YY - ) 

ʽ ʘʙʩʮʠʩ  11 +-- ii XX  ʜʣʷ ʪʨʝʪʴʦʾ ʪʦʯʢʠ  - 42 XX -  ʽ ʟʘʧʠʩʫʶʪʴ ʾʭ ʟʥʘʯʝʥʥʷ ʫ 

ʛʨʘʬʠ 3, 4. ʉʫʤʠ ʨʽʟʥʠʮʴ ʧʦ ʦʨʜʠʥʘʪʘʭ ʽ ʘʙʩʮʠʩʘʭ ʧʦʚʠʥʥʽ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ. 

ʇʝʨʝʤʥʦʞʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʘʙʩʮʠʩʠ ʥʘ ʨʽʟʥʠʮʶ ʦʨʜʠʥʘʪ ʪʘ ʦʨʜʠʥʘʪʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽ ʨʽʟʥʠʮʽ ʘʙʩʮʠʩ ï ʦʪʨʠʤʫʶʪʴ ʜʦʙʫʪʢʠ, ʷʢʽ ʟʘʧʠʩʫʶʪʴ ʫ ʛʨʘʬʠ 5, 6. 

ʉʫʤʠ ʜʦʙʫʪʢʽʚ ʧʦ ʍ ʪʘ ʋ ʜʘʶʪʴ ʧʦʜʚʽʡʥʫ ʧʣʦʱʫ ʚ ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʘʭ ʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤʠ. ʇʣʦʱʫ ʦʙʯʠʩʣʶʶʪʴ ʜʦ ʮʽʣʠʭ 2ʤ,  ʧʝʨʝʚʦʜʷʯʠ 

ʜʘʣʽ ʚ ʛʘ. 
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ɺɯɼʆʄɯʉʊʔ ʆɹʏʀʉʃɽʅʅʗ ʇʃʆʑɯ ɿɸ ʂʆʆʈɼʀʅɸʊɸʄʀ 

ʊʘʙʣʠʮʷ IV.1.3 
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ʇʣʦʱʫ ʦʢʨʝʤʠʭ ʢʦʥʪʫʨʽʚ ʚʠʟʥʘʯʘʶʪʴ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ï ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʣʘʥʽʤʝʪʨʘ. 

ʅʘ  ʨʠʩ. IV.1.3 ʪʘ IV.1.4 ʟʦʙʨʘʞʝʥʽ ʧʣʘʥʽʤʝʪʨʠ ʇʇ (ʧʦʜʚʽʡʥʠʡ) ʽ ʇʇ-ʄ  
 

ɿʘʚʜʘʥʥʷ 3:ɺʠʚʯʠʪʠ ʪʘ ʟʘʧʠʩʘʪʠ ʙʫʜʦʚʫ ʧʣʘʥʽʤʝʪʨʽʚ ʪʘ ʧʦʨʷʜʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ. 

ʇʣʘʥʽʤʝʪʨ ï ʮʝ ʤʝʭʘʥʽʯʥʠʡ ʧʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ ʬʽʛʫʨ ʥʘ 

ʧʣʘʥʘʭ, ʢʘʨʪʘʭ, ʧʨʦʬʽʣʷʭ ʘʙʦ ʢʨʝʩʣʝʥʥʷʭ. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ï 

ʧʦʣʷʨʥʠʡ ʧʣʘʥʽʤʝʪʨ (ʈʠʩ. IV.1.3). ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʘʞʝʣʽʚ ï 

ʧʦʣʶʩʥʦʛʦ ʽ ʦʙʚʽʜʥʦʛʦ. ʅʘ ʦʙʚʽʜʥʦʤʫ ʚʘʞʝʣʽ ʻ ʣʽʯʠʣʴʥʠʡ ʤʝʭʘʥʽʟʤ. 

ʇʦʣʶʩʥʠʡ ʚʘʞʽʣʴ ʟ ʣʫʧʦʶ (ʤʘʨʢʦʶ) ʥʘ ʦʜʥʦʤʫ ʢʽʥʮʽ ʽ ʪʷʛʘʨʮʝʤ ʥʘ ʽʥʰʦʤʫ, 

ʱʦ ʤʘʻ ʛʦʣʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʢʨʽʧʠʪʴʩʷ ʥʘ ʢʘʨʪʽ ʚ ʪʦʯʮʽ (ʧʦʣʶʩʽ), ʥʘʚʢʦʣʦ 

ʷʢʦʾ ʦʙʝʨʪʘʻʪʴʩʷ ʧʣʘʥʽʤʝʪʨ. ʆʙʚʽʜʥʠʡ ʚʘʞʽʣʴ ʤʘʻ ʣʫʧʫ ʟ ʪʦʯʢʦʶ, ʷʢʦʶ 

ʦʙʚʦʜʷʪʴ ʢʦʥʪʫʨ ʬʽʛʫʨʠ [6].  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʣʘʥʽʤʝʪʨ ʪʘʢ, ʱʦʙ ʧʦʣʶʩ ʙʫʚ 

ʟʘʢʨʽʧʣʝʥʠʡ ʧʦʟʘ ʬʽʛʫʨʦʶ, ʘ ʤʘʨʢʘ ʦʙʚʽʜʥʦʛʦ ʚʘʞʝʣʷ ʤʽʩʪʠʣʘʩʷ ʫ ʜʦʚʽʣʴʥʽʡ 

ʪʦʯʮʽ ʢʦʥʪʫʨʫ ʬʽʛʫʨʠ. ɺʽʜʣʽʯʫʶʪʴ ʰʢʘʣʫ ʣʽʯʠʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʚʽʜʣʽʢ  m1 ï 4 

ʮʠʬʨʠ) ʪʘ ʧʣʘʚʥʦ ʦʙʚʦʜʷʪʴ ʤʘʨʢʦʶ ʫʚʝʩʴ ʢʦʥʪʫʨ ʬʽʛʫʨʠ, ʧʦʚʝʨʪʘʶʯʠʩʴ ʫ 

ʚʠʭʽʜʥʫ ʪʦʯʢʫ. ɿʯʠʪʫʶʪʴ ʜʨʫʛʠʡ ʚʽʜʣʽʢ ï m2. ʈʽʟʥʠʮʷ ʚʽʜʣʽʢʽʚ (m2 ï m1) ʻ 

ʚʝʣʠʯʠʥʦʶ ʧʣʦʱʽ ʬʽʛʫʨʠ ʫ ʧʦʜʽʣʢʘʭ ʧʣʘʥʽʤʝʪʨʘ.  

ʇʣʦʱʫ ʬʽʛʫʨʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

S=Ű(m2 ïm1), ʜʝ Ű ï ʮʽʥʘ ʦʜʥʽʻʾ ʧʦʜʽʣʢʠ ʧʣʘʥʽʤʝʪʨʘ (ʤ
2 ʘʙʦ ʛʘ) 

 

 ʈʠʩ IV.1.3. ʇʦʣʷʨʥʠʡ ʧʣʘʥʽʤʝʪʨ ʇʇ 
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ɺʠʟʥʘʯʝʥʥʷ ʮʽʥʠ ʧʦʜʽʣʢʠ ʧʣʘʥʽʤʝʪʨʘ t ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʅʘ ʧʣʘʥʽ (ʨʠʩ. IV.1.1) ʥʘʚʝʩʪʠ ʦʣʽʚʮʝʤ ʜʦʚʽʣʴʥʠʡ  ʢʚʘʜʨʘʪ ʩʽʪʢʠ ʢʚʘʜʨʘʪʽʚ. 

ʇʣʦʱʘ ʮʴʦʛʦ ʢʚʘʜʨʘʪʫ ʚʽʜʦʤʘ ï 1000 ʭ 1000 = 100 0000 2ʤ (10 ʛʘ).  
 

 

 

 

 

¶ ʚ ʦʜʥʽʡ ʟ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʫ ʚʟʷʪʠ ʧʦʯʘʪʢʦʚʠʡ  ʚʽʜʣʽʢ ʥʘ ʣʽʯʠʣʴʥʦʤʫ 
ʤʝʭʘʥʽʟʤʽ ʧʣʘʥʽʤʝʪʨʘ ï m1; 

¶ ʦʙʚʝʩʪʠ ʟʘ ʢʦʥʪʫʨʦʤ ʢʚʘʜʨʘʪ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ (ʚʝʨʰʠʥʠ) ʽ ʚʟʷʪʠ 

ʢʽʥʮʝʚʠʡ  ʚʽʜʣʽʢ ï m2; 

¶ ʨʽʟʥʠʮʶ ʚʽʜʣʽʢʽʚ (m2-m1) ʚʧʠʩʫʶʪʴ ʚ ʛʨʘʬʫ 5. 

¶ ʦʧʠʩʘʥʽ ʜʽʾ ʧʨʦʚʦʜʷʪʴ ʜʚʽʯʽ. ʗʢʱʦ ʨʦʟʙʽʞʥʽʩʪʴ ʚ ʨʽʟʥʠʮʷʭ  

( m2 ïm1 ) ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʥʽʻʾ ʩʦʪʦʾ ʾʾ ʚʝʣʠʯʠʥʠ, ʪʦ ʙʝʨʫʪʴ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ    ( m2 ïm1 )ʩʨ; 

ʈʠʩ. IV.1.4. ʇʦʣʷʨʥʠʡ ʧʣʘʥʽʤʝʪʨ ʇʇ-ʄ  
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¶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʠ ʧʦʣʽʢʠ ʧʣʘʥʽʤʝʪʨʘ   t  ,  ʧʦʜʽʣʷʶʪʴ ʚʽʜʦʤʫ ʧʣʦʱʫ  

S  ʥʘ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ ʚʽʜʣʽʢʽʚ: 

( )
.12 ʩʨ

mm

S

-
=t . 

ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʦʞ ʮʠʬʨʦʚʠʡ ʧʣʘʥʽʤʝʪʨ PLANIX 7 (ʨʠʩ. IV.1.5), ʷʢʠʡ 

ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʷʭ ʧʣʦʱ ʬʽʛʫʨ.  

ʇʨʠʥʮʠʧ ʡʦʛʦ ʨʦʙʦʪʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʣʷʨʥʦʛʦ 

ʧʣʘʥʽʤʝʪʨʘ ʟʘ ʚʠʡʥʷʪʢʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ. ʇʦʜʘʤʦ ʜʝʷʢʽ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ PLANIX 7: 

 

 
 

 

 

ɼʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ 

¶ ʟʤʽʥʥʠʡ ʩʪʨʫʤ ʟ ʘʜʘʧʪʝʨʦʤ ʥʘ 100,120,220,240 ɺ 5 

¶ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ - NiCd   ʙʘʪʝʨʝʾ 4N-110   5,8 B  

 

ʏʘʩ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ 

¶ 16 ʛʦʜʠʥ ʟ ʙʘʪʝʨʝʷʤʠ 4N-110 (ʧʨʠ ʟʘʨʷʜʮʽ 8 ʛʦʜʠʥ) 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ï 300ʩʤ ʭ 30ʩʤ 

ʊʦʯʥʽʩʪʴ ï ʥʝ ʥʠʞʯʝ Ñ 0,2% 

ɺʘʛʘ ï  500 ʛʨʘʤʽʚ 

ʈʠʩ. IV.1.5. ʎʠʬʨʦʚʠʡ ʧʣʘʥʽʤʝʪʨ PLANIX 7 
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ɺ ʪʘʙʣʠʮʽ IV.1.4 ʥʘʚʝʜʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʣʘʚʽʰʽ PLANIX 7. 

 

  ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʢʣʘʚʽʰʽ PLANIX 7             ʊʘʙʣʠʮʷ IV.1.4 

 

ʇʦʟʥʘʯʝʥʥʷ 

ʢʣʘʚʽʰ 

ʌʫʥʢʮʽʾ 

START ɻʦʪʦʚʥʽʩʪʴ ʜʦ ʧʦʯʘʪʢʫ ʚʠʤʽʨʶʚʘʥʴ. ʅʘ ʝʢʨʘʥʽ ʜʠʩʧʣʝʷ 

ʟôʷʚʠʪʴʩʷ Ă0ò 

HOLD  ʌʽʢʩʫʚʘʥʥʷ ʫ ʧʘʤʷʪʽ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʚʠʤʽʨʷʥʦʾ ʬʽʛʫʨʠ. ʇʨʠ 

ʧʦʚʪʦʨʥʦʤʫ ʥʘʪʠʩʢʘʥʥʽ ʤʦʞʥʘ ʧʨʦʜʦʚʞʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ 

END ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʠʤʽʨʶʚʘʥʥʽ ʦʜʥʽʻʾ ʽ ʪʽʻʾ 

ʞ ʧʣʦʱʽ 

AVER ʂʦʞʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʧʘʤôʷʪʴ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʣʘʚʽʰʽ END ʽ ʦʙʯʠʩʣʶʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʣʘʚʽʰʽ AVER 

ON/C ɺʚʚʽʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ/ʆʯʠʩʪʢʘ ʧʘʤô̫ ʪʽ 

OFF ɺʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ 

0-9. ʎʠʬʨʦʚʽ ʢʣʘʚʽʰʽ 

m­«ft  ɺʠʙʽʨ ʤʝʪʨʠʯʥʦʾ ʘʙʦ ʘʥʛʣʽʡʩʴʢʦʾ ʩʠʩʪʝʤ ʚʠʤʽʨʶʚʘʥʴ 

UNIT  ɺʠʙʽʨ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʴ: ʩʤ2,ʤ2,ʢʤ2 ʚ ʤʝʪʨʠʯʥʽʡ ʩʠʩʪʝʤʽ 

ʘʙʦ ʜʶʡʤʽʚ, ʢʚʘʜʨʘʪʥʠʭ ʬʫʪʽʚ ʽ ʘʢʨʽʚ ï ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʩʠʩʪʝʤʽ 

ʚʠʤʽʨʶʚʘʥʴ 

SCALE ʋʚʝʜʝʥʥʷ ʤʘʩʰʪʘʙʫ 

D-SCL ʋʚʝʜʝʥʥʷ ʧʦʜʚʽʡʥʦʛʦ ʤʘʩʰʪʘʙʫ 

SF ? ɿʘʧʠʪ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. ʂʦʣʠ ʤʘʩʰʪʘʙ ʢʘʨʪʠ ï 1/N, 

ʪʦ N ʟʘʧʘʤô̫ ʪʦʚʫʻʪʴʩʷ ʷʢ ʤʘʩʰʪʘʙ 
 

ʉʝʨʝʜ ʬʫʥʢʮʽʡ ʧʣʘʥʽʤʝʪʨʘ PLANIX 7 ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʜʝʷʢʽ ʟ ʥʠʭ, ʘ ʩʘʤʝ:  

¶ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ ʫ ʟʤʝʥʰʝʥʠʭ ʘʙʦ ʟʙʽʣʴʰʝʥʠʭ ʤʘʩʰʪʘʙʘʭ; 

¶ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ ʟ ʨʽʟʥʠʤʠ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 
ʤʘʩʰʪʘʙʘʤʠ; 

¶ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ ʽʟ ʧʫʣʴʩʫʶʯʦʛʦ ʚʽʜʣʽʢʫ (ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʝ ʙʫʣʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ); 

¶ ʚʠʱʘ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 1,5 ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʘʩʠʯʥʠʤʠ ʧʣʘʥʽʤʝʪʨʘʤʠ 
ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ. 

ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʣʘʥʽʤʝʪʨʘ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʧʨʠ ʦʙʚʝʜʝʥʥʽ ʬʽʛʫʨʠ 

ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ ʥʘ ʜʠʩʧʣʝʾ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚʽʜô̒ ʤʥʝ ʟʥʘʯʝʥʥʷ 

ʧʣʦʱʽ. ʎʶ ʦʩʦʙʣʠʚʽʩʪʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʘʟʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʚʩʝʨʝʜʠʥʽ ʚʠʤʽʨʶʚʘʥʦʾ ʧʣʦʱʽ ʽʥʰʠʭ ʬʽʛʫʨ. 

 
  



 

97 

 

ɿʘʚʜʘʥʥʷ 4: ɺʠʟʥʘʯʠʪʠ ʧʣʘʥʽʤʝʪʨʦʤ ʧʣʦʱʫ  ʟʘʜʘʥʦʛʦ ʟʘ ʚʘʨʽʘʥʪʦʤ 

ʢʦʥʪʫʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢʦʾ ʜʽʣʷʥʢʠ ʪʘ ʚʥʝʩʪʠ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʽʜʦʤʽʩʪʴ 

(ʪʘʙʣʠʮʷ IV.1.5). 

 

ɺɯɼʆʄɯʉʊʔ                                  ʊʘʙʣʠʮʷ IV.1.5 

ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʧʦʣʽʛʦʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʥʽʤʝʪʨʘ 
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ʆʮʽʥʢʘ:       ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ.___  

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ   20 ____   ʨ. 
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ʈʆɿɼɯʃ  IV .2. ʉʂʃɸɼɸʅʅʗ ʂɸɼɸʉʊʈʆɺʆɻʆ ʇʃɸʅʋ ɿɽʄɽʃʔʅʆɰ 

ɼɯʃʗʅʂʀ  

 

ɿʝʤʝʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ ʚʠʟʥʘʯʘʻ ʩʢʣʘʜʦʚʽ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 

ʢʘʜʘʩʪʨʫ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʢʘʜʘʩʪʨʦʚʝ ʟʥʽʤʘʥʥʷ. ʋʩʽ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ 

ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʤʘʶʪʴ ʨʽʟʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʟʘʛʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʩʥʦʚʦʶ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʠʭ 

ʨʦʙʽʪ ʻ ʢʘʜʘʩʪʨʦʚʽ ʟʥʽʤʘʥʥʷ [8, 9]. 

ʂʘʜʘʩʪʨʦʚʝ ʟʥʽʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 147 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨʘʾʥʠ ï ʮʝ ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʤʝʞ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʂʘʜʘʩʪʨʦʚʝ ʟʥʽʤʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ: 

¶ ʛʝʦʜʝʟʠʯʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 

¶ ʧʦʛʦʜʞʝʥʥʷ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟ ʩʫʤʽʞʥʠʤʠ ʚʣʘʩʥʠʢʘʤʠ ʪʘ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ; 

¶ ʚʽʜʥʦʚʣʝʥʥʷ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ; 

¶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʯʘʩʪʠʥ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʟʘʫʚʘʞʝʥʥʷ 
ʪʘ 

¶ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ; 

¶  ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ. 

ʂʘʜʘʩʪʨʦʚʠʡ ʧʣʘʥ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ï ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ, ʱʦ ʤʽʩʪʠʪʴ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʾʾ ʚʣʘʩʥʠʢʘ, ʧʣʦʱʽ, ʜʦʚʞʠʥ ʣʽʥʽʡ, ʢʦʦʨʜʠʥʘʪ 

ʧʦʚʦʨʦʪʥʠʭ ʪʦʯʦʢ, ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ, ʢʦʥʪʫʨʽʚ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ, ʢʦʥʪʫʨʽʚ 

ʦʙôʻʢʪʽʚ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ, ʦʧʠʩ ʤʝʞ, 

ʝʢʩʧʣʽʢʘʮʽʶ ʫʛʽʜʴ ʪʘ ʢʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. 

ʂʘʜʘʩʪʨʦʚʽ ʢʘʨʪʠ (ʧʣʘʥʠ) ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʤʘʩʰʪʘʙʽ: 

¶ 1:10000 - ʢʘʜʘʩʪʨʦʚʽ ʢʘʨʪʠ ɸʚʪʦʥʦʤʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ʂʨʠʤ, 

ʦʙʣʘʩʪʝʡ, ʨʘʡʦʥʽʚ; 

¶ ʚʽʜ 1:5000 ʜʦ 1:500 - ʢʘʜʘʩʪʨʦʚʽ ʧʣʘʥʠ ʤʽʩʪ, ʩʝʣʠʱ ʤʽʩʴʢʦʛʦ ʪʠʧʫ, 

ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ʂʘʜʘʩʪʨʦʚʽ ʢʘʨʪʠ (ʧʣʘʥʠ) ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ (ʮʠʬʨʦʚʦʤʫ) ʚʠʛʣʷʜʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʰʣʷʭʦʤ ʟʘʟʥʘʯʝʥʥʷ ʥʘ ʽʥʜʝʢʩʥʽʡ ʢʘʜʘʩʪʨʦʚʽʡ ʢʘʨʪʽ (ʧʣʘʥʽ) 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʤʝʞʽ ʪʘ ʥʫʤʝʨʘʮʽʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʤʝʞʽ ʟʦʥ ʟ ʦʩʦʙʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ, 

ʢʦʥʪʫʨʽʚ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʢʘʭ.  

ʂʘʜʘʩʪʨʦʚʽ ʧʣʘʥʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʢʣʘʜʘʶʪʴʩʷ ʶʨʠʜʠʯʥʠʤʠ ʪʘ 

ʬʽʟʠʯʥʠʤʠ ʦʩʦʙʘʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʣʽʮʝʥʟʽʾ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ, ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʽʟ 

ʟʝʤʣʝʫʩʪʨʦʶ, ʟʝʤʣʝʦʮʽʥʦʯʥʠʭ ʨʦʙʽʪ. 

ʂʘʜʘʩʪʨʦʚʽ ʧʣʘʥʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʤʘʩʰʪʘʙʽ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʝ ʚʽʜʦʙʨʘʞʝʥʥʷ: 

¶ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 

¶ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 

¶ ʣʽʥʽʡʥʠʭ ʧʨʦʤʽʨʽʚ ʤʽʞ ʪʦʯʢʘʤʠ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 
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¶ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 

¶ ʢʘʜʘʩʪʨʦʚʠʭ ʥʦʤʝʨʽʚ ʩʫʤʽʞʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ (ʟʘ ʾʭ 

ʥʘʷʚʥʦʩʪʽ); 

¶ ʤʝʞ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ, ʦʙʤʝʞʝʥʴ (ʦʙʪʷʞʝʥʴ) ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ (ʟʘ 

ʾʭ ʥʘʷʚʥʦʩʪʽ); 

¶ ʢʦʥʪʫʨʽʚ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʟʝʤʝʣʴʥʽʡ 

ʜʽʣʷʥʮʽ (ʟʘ ʾʭ ʥʘʷʚʥʦʩʪʽ); 

¶ ʤʝʞ ʚʢʨʘʧʣʝʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʪʦʨʦʥʥʽʭ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʽ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ (ʟʘ ʾʭ ʥʘʷʚʥʦʩʪʽ). 

ʊʘʙʣʠʮʽ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʢʦʦʨʜʠʥʘʪ ʫʩʽʭ ʪʦʯʦʢ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, 

ʧʝʨʝʣʽʢʫ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ, ʾʭ ʧʣʦʱ, ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʨʦʟʨʦʙʥʠʢʘ ʜʦʢʫʤʝʥʪʘʮʽʾ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ ʥʘ ʟʝʤʝʣʴʥʫ 

ʜʽʣʷʥʢʫ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. 

ʂʘʤʝʨʘʣʴʥʽ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʙʨʦʙʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʴʦʚʠʭ 

ʨʦʙʽʪ ʪʘ ʩʢʣʘʜʘʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ, ʷʢʠʡ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʽʯʥʦʾ  

ʜʦʢʫʤʝʥʪʘʮʽʾ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʢʘʜʘʩʪʨʦʚʠʭ ʧʣʘʥʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʝ ʟʽ 

ʟʥʘʯʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ, ʷʢʽ ʟʫʤʦʚʣʝʥʽ ʩʫʧʝʨʝʯʣʠʚʽʩʪʶ ʯʠʥʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʾ ʙʘʟʠ. ʌʘʢʪʠʯʥʦ ʚ ʋʢʨʘʾʥʽ ʥʝʤʦʞʣʠʚʦ ʚʠʛʦʪʦʚʠʪʠ ʢʘʜʘʩʪʨʦʚʠʡ ʧʣʘʥ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʷʢʠʡ ʙʠ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʚ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ.  

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʢʘʜʘʩʪʨʦʚʠʭ ʢʘʨʪ (ʧʣʘʥʽʚ) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 11 ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ ʚʽʜ 23.12.1998 ʨ. ˉ 353-XIV ñʇʨʦ 

ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʫ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴò, ʥʘʣʝʞʠʪʴ ʜʦ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ. ʆʪʞʝ, ʧʽʜ 

ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʜʘʩʪʨʦʚʠʭ ʧʣʘʥʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 1.1.6 ɯʥʩʪʨʫʢʮʽʾ ʟ 

ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʫ ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 1:500 

(ɻʂʅʊɸ-2.04-02-98) [4], ʤʘʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʯʠʥʥʽ ñʋʤʦʚʥʽ ʟʥʘʢʠ ʜʣʷ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʽʚ 1:5000, 1:2000, 1:1000 ʪʘ 1:500ò, ʟʘʪʚʝʨʜʞʝʥʽ 

ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜ 03.08.2001 ʨ. ˉ 295 

[13]. 

 ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʠʤʦʛʠ ʜʦ ʟʤʽʩʪʫ ʢʘʜʘʩʪʨʦʚʠʭ ʧʣʘʥʽʚ ʦʧʠʩʘʥʽ ʫ ʧ. 2.6 

ɯʥʩʪʨʫʢʮʽʾ ʧʨʦ ʧʦʨʷʜʦʢ ʩʢʣʘʜʘʥʥʷ, ʚʠʜʘʯʽ, ʨʝʻʩʪʨʘʮʽʾ ʽ ʟʙʝʨʽʛʘʥʥʷ ʜʝʨʞʘʚʥʠʭ 

ʘʢʪʽʚ ʥʘ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʽ ʧʨʘʚʦ ʧʦʩʪʽʡʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʝʤʝʣʴʥʦʶ ʜʽʣʷʥʢʦʶ ʪʘ ʜʦʛʦʚʦʨʽʚ ʦʨʝʥʜʠ ʟʝʤʣʽ, ʱʦ 

ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ɼʝʨʞʢʦʤʟʝʤʫ ʚʽʜ 04.05.1999 ʨ. ˉ 43 (ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ 

ʄʽʥôʶʩʪʽ ʋʢʨʘʾʥʠ 04.06.1999 ʨ. ˉ 354/3647). ʎʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʡ ʘʢʪ 

ʚʢʘʟʫʻ, ʱʦ ʢʘʜʘʩʪʨʦʚʠʡ ʧʣʘʥ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʤʘʩʰʪʘʙʽ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʝ ʟʦʙʨʘʞʝʥʥʷ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʽ ʥʘʧʠʩʽʚ, ʘ ʥʘ ʩʘʤ ʧʣʘʥ ʤʘʶʪʴ 

ʙʫʪʠ ʥʘʥʝʩʝʥʽ: ʤʝʞʽ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟ ʦʧʠʩʦʤ ʩʫʤʽʞʥʠʭ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʽ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ; ʧʦʚʦʨʦʪʥʽ ʪʦʯʢʠ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; ʣʽʥʽʡʥʽ ʧʨʦʤʽʨʠ 

ʤʽʞ ʪʦʯʢʘʤʠ ʧʦ ʤʝʞʘʭ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; ʨʽʯʢʠ, ʦʟʝʨʘ, ʢʘʥʘʣʠ, ʰʣʷʭʠ, 

ʣʽʩʦʩʤʫʛʠ, ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʩʠʪʫʘʮʽʾ; ʤʝʞʽ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ; ʤʝʞʽ ʚʢʨʘʧʣʝʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʪʦʨʦʥʥʽʭ 

ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ (ʜʦʜʘʻʪʴʩʷ ʾʭʥʽʡ ʩʧʠʩʦʢ); ʤʝʞʽ ʫʛʽʜʴ ʪʘ 
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ʟʦʥ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. ɺʽʜʦʙʨʘʟʠʪʠ ʫʩʽ ʮʽ 

ʝʣʝʤʝʥʪʠ ʧʣʘʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ñʋʤʦʚʥʠʭ ʟʥʘʢʽʚ ʜʣʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ 

ʤʘʩʰʪʘʙʽʚ 1:5000, 1:2000, 1:1000 ʪʘ 1:500ò ʧʨʠʥʮʠʧʦʚʦ ʥʝʤʦʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ 

ʮʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʥʝ ʫʟʛʦʜʞʝʥʽ ʤʽʞ ʩʦʙʦʶ, ʘ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʤʝʞ, ʝʣʝʤʝʥʪʽʚ ʩʠʪʫʘʮʽʾ, ʫʛʽʜʴ ʪʘ ʦʙʤʝʞʝʥʴ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽ. 

ʂʘʜʘʩʪʨʦʚʠʡ ʧʣʘʥ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ, ʷʢʠʡ ʦʙʦʚô̫ ʟʢʦʚʦ ʧʦʚʠʥʝʥ ʤʘʪʠ ʢʘʜʘʩʪʨʦʚʠʡ 

ʥʦʤʝʨ.  

ʂʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ: 

¶ ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʷʢʫ ʚʥʝʩʝʥʽ ʜʦ 
ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ; 

¶ ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʫ ɼʝʨʞʘʚʥʦʤʫ ʟʝʤʝʣʴʥʦʤʫ 
ʢʘʜʘʩʪʨʽ; 

¶ ʩʠʩʪʝʤʘ ʢʘʜʘʩʪʨʦʚʦʾ ʥʫʤʝʨʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʻ ʻʜʠʥʦʶ ʥʘ 
ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ; 

¶ ʩʪʨʫʢʪʫʨʘ ʢʘʜʘʩʪʨʦʚʠʭ ʥʦʤʝʨʽʚ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ; 

¶ ʢʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ ʩʢʘʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʫ ʨʘʟʽ ʩʢʘʩʫʚʘʥʥʷ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. ɿʤʽʥʘ ʚʣʘʩʥʠʢʘ ʯʠ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʟʤʽʥʘ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʥʝʾ, ʥʝ ʻ 

ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʩʢʘʩʫʚʘʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ; 

¶ ʩʢʘʩʦʚʘʥʠʡ ʢʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʩʚʦʻʥʠʡ ʽʥʰʽʡ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ; 

¶ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʢʘʩʦʚʘʥʽ ʢʘʜʘʩʪʨʦʚʽ ʥʦʤʝʨʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ɼʝʨʞʘʚʥʦʤʫ ʟʝʤʝʣʴʥʦʤʫ ʢʘʜʘʩʪʨʽ ʧʦʩʪʽʡʥʦ. 

ʂʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʤʘʻ ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ: 

 

| ʂʆɸʊʋʋ |:| ʅʂɿ |:| ʅʂʂ |:| ʅɿɼ |, 

¶ ʜʝ |ʂʆɸʊʋʋ| ï ʢʦʜ ʦʜʠʥʠʮʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʩʪʨʦʶ 

ʋʢʨʘʾʥʠ (ʜʣʷ ʤ.ʏʝʨʥʽʛʽʚ ʂʆɸʊʋʋ=7410100000); 

¶ | ʅʂɿ | ï ʥʦʤʝʨ ʢʘʜʘʩʪʨʦʚʦʾ ʟʦʥʠ; 

¶ | ʅʂʂ | ï ʥʦʤʝʨ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʫ ʫ ʤʝʞʘʭ ʢʘʜʘʩʪʨʦʚʦʾ ʟʦʥʠ; 

¶ | ʅɿɼ | ï ʥʦʤʝʨ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʫ ʤʝʞʘʭ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʫ. 

ɿ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʣʷʮʽʡʥʠʭ ʉʋɹɼ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʫʥʽʬʽʢʘʮʽʾ 

ʩʪʨʫʢʪʫʨʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ ʪʘ ʫʥʽʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʽʢʩʦʚʘʥʘ ʧʦʟʠʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ. ʇʦʟʠʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

<ʍʍʍʍʍʍʍʍʍʍ> : <ʍʍ> : <ʍʍʍ > : <ʍʍʍʍ>, 

ʜʝ < ʭéʭ > ï ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ; 

ʭ ï ʦʜʥʘ ʧʦʟʠʮʽʷ ʫ ʩʪʨʫʢʪʫʨʽ ʥʦʤʝʨʘ. 
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ɿʘʚʜʘʥʥʷ 1: ɺʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʠ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟʘ ʚʘʨʽʘʥʪʦʤ, ʥʘ 

ʘʨʢʫʰʽ ʚʘʪʤʘʥʫ ʬʦʨʤʘʪʫ ɸ4 ʩʢʣʘʩʪʠ ʪʘ ʦʬʦʨʤʠʪʠ ʢʘʜʘʩʪʨʦʚʠʡ ʧʣʘʥ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʤʘʩʰʪʘʙʽ 1:500. 

 

ʍʽʜ ʨʦʙʦʪʠ: 

 

1. ɺʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʫ ʧʣʦʫɦ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʫ ʬʦʨʤʽ 

ʯʦʪʠʨʠʢʫʪʥʠʢʘ: 

 

Sʟʘʛ ʤ
2 = 600 ʤ2 + NN ʤ2; 

 

 ʜʝ NN ï ʥʦʤʝʨ ʚʘʨʽʘʥʪʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʫ ʚ 

ʩʧʠʩʢʫ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ; 

 

2. ɺʠʟʥʘʯʠʪʠ ʧʣʦʫɦ ʞʠʪʣʦʚʦʾ ʙʫʜʽʚʣʽ: 

 

Sʢʞ ʤ
2 = 60 ʤ2 + NN ʤ2; 

 

ʜʝ NN ï ʥʦʤʝʨ ʚʘʨʽʘʥʪʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʫ ʚ ʩʧʠʩʢʫ 

ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ; 

 

3. ɺʠʟʥʘʯʠʪʠ ʧʣʦʫɦ ʨʽʣʣʽ: 

Sʨʽʣʣʽ ʤ2 =  Sʟʘʛ ʤ
2; 

 

4. ɺʠʟʥʘʯʠʪʠ ʧʣʦʫɦ ʜʚʦʨʫ: 

 

Sʜʚʦʨʫ ʤ2 = Sʟʘʛ ʤ
2 - Sʂɾ ʤ

2 - Sʨʽʣʣʽ ʤ2; 

 

5. ɺʠʢʦʥʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ; 

6. ʉʢʣʘʩʪʠ ʝʢʩʧʣʽʢʘʮʽʾ ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ; 

7. ʆʬʦʨʤʠʪʠ  ʢʘʜʘʩʪʨʦʚʠʡ ʧʣʘʥ. 

ʇʣʘʥ ʟʦʚʥʽʰʥʽʭ ʤʝʞ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʥʘ ʘʨʢʫʰʽ ʚʘʪʤʘʥʫ 

ʬʦʨʤʘʪʫ ɸ-4. ɿʦʚʥʽʰʥʶ ʨʘʤʢʫ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʚʽʜʩʪʘʥʽ 10 ʤʤ ʚʽʜ ʢʨʘʶ 

ʘʨʢʫʰʘ. ɺʥʫʪʨʽʰʥʶ ʨʘʤʢʫ, ʱʦ ʦʙʤʝʞʫʻ ʨʦʙʦʯʝ ʧʦʣʝ ʘʨʢʫʰʘ, ʨʦʟʤʽʱʫʶʪʴ ʟ 

ʣʽʚʦʛʦ ʙʦʢʫ ʘʨʢʫʰʘ ʥʘ ʚʽʜʩʪʘʥʽ 20 ʤʤ, ʟ ʽʥʰʠʭ ʙʦʢʽʚ ï ʥʘ ʚʽʜʩʪʘʥʽ 5 ʤʤ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʨʘʤʢʠ. 

ʉʢʣʘʜʘʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʧʣʘʥʫ ʨʦʟʧʦʯʠʥʘʶʪʴ ʟ ʥʘʥʝʩʝʥʥʷ ʚʝʨʰʠʥ ʢʫʪʽʚ 

ʤʝʞʽ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʇʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʥʘ ʧʣʘʥʽ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʚʞʠʥʘʤʠ 

ʣʽʥʽʡ ʤʽʞ ʥʠʤʠ. ʈʦʟʭʦʜʞʝʥʥʷ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 0,2 ʤʤ ʚ ʤʘʩʰʪʘʙʽ 

ʧʣʘʥʫ. 

ʇʦ ʟʦʚʥʽʰʥʽʡ ʤʝʞʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚʠʧʠʩʫʶʪʴ ʜʦʚʞʠʥʠ ʣʽʥʽʡ ʤʽʞ 

ʪʦʯʢʘʤʠ ʥʘ ʚʽʜʜʘʣʽ 5ï6 ʤʤ ʚʽʜ ʤʝʞʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɿʦʚʥʽʰʥʶ ʨʘʤʢʫ ʚʠʢʨʝʩʣʶʶʪʴ ʩʫʮʽʣʴʥʦʶ ʣʽʥʽʻʶ ʟʘʚʪʦʚʰʢʠ 0,2ï0,4 ʤʤ, 

ʘ ʚʥʫʪʨʽʰʥʶ - 0,5ï1,0 ʤʤ. ʇʨʦʝʢʪʥʠʡ ʧʣʘʥ ʦʬʦʨʤʣʶʶʪʴ ʦʩʥʦʚʥʠʤʠ 
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ʥʘʧʠʩʘʤʠ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴ ʫ ʰʪʘʤʧʽ. ʅʠʞʥʷ ʽ ʧʨʘʚʘ ʨʘʤʢʠ ʰʪʘʤʧʘ ʟʙʽʛʘʶʪʴʩʷ 

ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʨʘʤʢʦʶ ʘʨʢʫʰʘ. ʊʦʚʱʠʥʘ ʨʘʤʢʠ ʰʪʘʤʧʘ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ 

ʪʦʚʱʠʥʽ ʣʽʥʽʾ ʚʥʫʪʨʽʰʥʴʦʾ ʨʘʤʢʠ ʧʣʘʥʫ. ɺʥʫʪʨʽʰʥʽ ʣʽʥʽʾ ʰʪʘʤʧʘ 

ʚʠʢʨʝʩʣʶʶʪʴ ʪʦʚɦʠʥʦʶ 0,3ï0,4 ʤʤ. 

ʇʨʠʢʣʘʜ ʦʬʦʨʤʣʝʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. IV.2.1. 

ʂʘʜʘʩʪʨʦʚʝ ʟʥʽʤʘʥʥʷ ʮʝ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 

ʢʘʜʘʩʪʨʫ. ɿʛʽʜʥʦ ʟʽ ʩʪ. 198 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʢʘʜʘʩʪʨʦʚʽ ʟʥʽʤʘʥʥʷ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʤʝʞ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʂʘʜʘʩʪʨʦʚʝ ʟʥʽʤʘʥʥʷ ʚʢʣʶʯʘʻ: 

ʛʝʦʜʝʟʠʯʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; ʧʦʛʦʜʞʝʥʥʷ ʤʝʞ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ ʟ ʩʫʤʽʞʥʠʤʠ ʚʣʘʩʥʠʢʘʤʠ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ; ʚʽʜʥʦʚʣʝʥʥʷ ʤʝʞ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʯʘʩʪʠʥ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʦʙʪʷʞʝʥʥʷ ʪʘ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ; ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ. ʉʪ. 1 ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ ʚʽʜ 23.12.1998 ʨ. ˉ 353-XIV ñʇʨʦ 

ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʫ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴò ʪʘʢʦʞ ʜʘʻ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʥʷʪʪʷ ñʢʘʜʘʩʪʨʦʚʝ ʟʥʽʤʘʥʥʷò ʷʢ ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʩʮʝʚʦʩʪʽ ʱʦʜʦ ʧʫʥʢʪʽʚ ʛʝʦʜʝʟʠʯʥʦʾ 

ʤʝʨʝʞʽ (ʟʦʢʨʝʤʘ ʤʝʞ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʾʭ ʥʘʟʚʘʤʠ, ʢʽʣʴʢʽʩʥʠʤʠ ʪʘ 

ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ) ʽ ʥʘʥʝʩʝʥʥʷ ʾʭ ʥʘ ʧʣʘʥʰʝʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʽʚ 

(ʢʘʨʪ), ʱʦ ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʢʘʜʘʩʪʨʽʚ. ʆʩʥʦʚʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ 

ʜʦʢʫʤʝʥʪʦʤ ʱʦʜʦ ʢʘʜʘʩʪʨʦʚʠʭ ʟʥʽʤʘʥʴ ʚ ʋʢʨʘʾʥʽ ʻ ʥʘʢʘʟ 

ʋʢʨʛʝʦʜʝʟʢʘʨʪʦʛʨʘʬʽʾ ʚʽʜ 09.04.1998 ʨ. ˉ 56 ñʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɯʥʩʪʨʫʢʮʽʾ ʟ 

ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʫ ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 1:500 

(ɻʂʅʊɸ-2.04-02-97)ò.  

ʂʘʜʘʩʪʨʦʚʽ ʟʥʽʤʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʦʩʦʙʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʣʽʮʝʥʟʽʶ ʥʘ ʧʨʦ 

ʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʢʘʜʘʩʪʨʦʚʠʭ ʟʥʽʤʘʥʴ, ʚʠʜʘʥʫ ʦʨʛʘʥʦʤ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʚ 

ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʧʦʨʷʜʢʫ. ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʟʥʽʤʘʥʥʷ, ʩʢʣʘʜ ʽ ʬʦʨʤʠ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʧʦʜʘʶʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʾ 

ʚʠʢʦʥʘʥʥʷ, ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʨʦʙʽʪ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʦʨʤʘʪʠʚʥʠʤʠ ʘʢʪʘʤʠ 

ɼʝʨʞʢʦʤʟʝʤʫ ʋʢʨʘʾʥʠ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʻ ʇʦʣʦʞʝʥʥʷ 

ʧʨʦ ʢʘʜʘʩʪʨʦʚʝ ʟʥʽʤʘʥʥʷ, ʜʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʦʜʠ ʧʨʦʚʝʜʝʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʟʥʽʤʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʽ ʥʦʨʤʠ, ʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ. 

ɺʠʟʥʘʯʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʨʽʚʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʦʥʘʚʮʷ ʮʠʭ ʨʦʙʽʪ. ʈʦʙʦʪʠ ʟ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʟʥʽʤʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʜʚʘ ʝʪʘʧʠ: ʧʝʨʰʠʡ ï ʧʽʜʛʦʪʦʚʯʠʡ; 

ʜʨʫʛʠʡ ï ʚʠʨʦʙʥʠʯʠʡ. ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ ʧʦʣʷʛʘʻ ʫ: 

ï ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; 

ï ʧʽʜʛʦʪʦʚʮʽ ʨʦʙʦʯʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ (ʩʭʝʤʠ) ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; 

ïʟʙʠʨʘʥʥʽ, ʚʠʚʯʝʥʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʦʚʠʤʠ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʠʤʠ 

ʪʘ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 
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ʈʠʩ. IV.2.1. ʇʨʠʢʣʘʜ ʦʬʦʨʤʣʝʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 
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ɺʠʨʦʙʥʠʯʠʡ ʝʪʘʧ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜʨʷʜʥʠʢʘʤʠ ʽ ʧʝʨʝʜʙʘʯʘʻ: ï ʩʢʣʘʜʘʥʥʷ 

ʩʧʠʩʢʫ ʚʣʘʩʥʠʢʽʚ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ; ï ʧʦʣʴʦʚʝ 

ʦʙʩʪʝʞʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʫʪʦʯʥʝʥʥʷʤ ʾʭʥʽʭ ʤʝʞ; ï ʛʝʦʜʝʟʠʯʥʝ 

ʚʩʪʘʥʦʚʣʝʥʥʷ (ʚʽʜʥʦʚʣʝʥʥʷ) ʤʝʞ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ; ï ʧʦʛʦʜʞʝʥʥʷ ʤʝʞ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽʟ ʩʫʤʽʞʥʠʤʠ ʚʣʘʩʥʠʢʘʤʠ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ; ï 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʟʦʥ ʦʙʤʝʞʝʥʴ ʽ ʦʙʪʷʞʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʟʥʘʡʦʤʠʚʰʠʩʴ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʦʩʥʦʚʘʤʠ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʟʥʽʤʘʥʥʷ, ʩʪʫʜʝʥʪ ʨʦʟʨʘʭʦʚʫʻ ʨʦʟʤʽʨʠ ʪʘ ʧʣʦʱʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟʘ 

ʚʠʟʥʘʯʝʥʠʤ ʚʘʨʽʘʥʪʦʤ, ʩʢʣʘʜʘʻ ʢʘʜʘʩʪʨʦʚʠʡ ʧʣʘʥ, ʚʠʟʥʘʯʘʻ ʾʾ ʢʘʜʘʩʪʨʦʚʠʡ 

ʥʦʤʝʨ ʪʘ ʥʘ ʘʨʢʫʰʽ ʚʘʪʤʘʥʫ ʬʦʨʤʘʪʫ ɸ4 ʚʠʢʦʥʫʻ ʢʨʝʩʣʝʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʧʣʘʥʫ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʮʽʥʢʘ:       ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ.___  

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ   20___  ʨ. 

 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʚʠʢʣʘʜʘʯʘ:        
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ʈʆɿɼɯʃ  IV .3. ɽʂʉʇʃɯʂɸʎɯʗ ɿɽʄɽʃʔ  ʊɸ ʉʊʈʋʂʊʋʈɸ 

ɿɽʄʃɽʂʆʈʀʉʊʋɺɸʏɯɺ ɯ ɿɽʄɽʃʔʅʀʍ ʋɻɯɼʔ 

 

ʉʢʣʘʜʘʥʥʷ ʝʢʩʧʣʽʢʘʮʽʾ ʟʝʤʝʣʴ ʪʘ ʩʪʨʫʢʪʫʨʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ ʻ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ ʧʨʦ ñɼʝʨʞʘʚʥʠʡ ʟʝʤʝʣʴʥʠʡ ʢʘʜʘʩʪʨò, 

ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʧʦʨʷʜʦʢ ʦʙʣʽʢʫ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʤʝʣʴ (ʩʪ.33), ʘ 

ñʇʦʨʷʜʦʢ ʚʝʜʝʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ  ʢʘʜʘʩʪʨʫò ʧʝʨʝʜʙʘʯʘʻ  ʩʪʚʦʨʝʥʥʷ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʝʢʩʧʣʽʢʘʮʽʶ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ, ʚ ʷʢʽʡ 

ʚʢʘʟʫʶʪʴ ʚʠʜʠ ʫʛʽʜʴ ʪʘ ʾʭ ʧʣʦʱʽ ʚ ʛʝʢʪʘʨʘʭ, ʘ ʪʘʢʦʞ ʧʣʦʱʽ ʟʝʤʝʣʴ ʚ ʟʦʥʘʭ ʜʽʾ 

ʦʙʤʝʞʝʥʴ. ʆʙʣʽʢ ʟʝʤʝʣʴ ʫ ɼʝʨʞʘʚʥʦʤʫ ʟʝʤʝʣʴʥʦʤʫ ʢʘʜʘʩʪʨʽ  ʚʝʜʝʪʴʩʷ ʱʦʜʦ 

ʚʣʘʩʥʠʢʽʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʜʘʥʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʟʘ ʧʣʦʱʝʶ, ʩʢʣʘʜʦʤ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʨʦʟʧʦʜʽʣʦʤ ʟʝʤʝʣʴ ʟʘ ʚʣʘʩʥʠʢʘʤʠ 

(ʢʦʨʠʩʪʫʚʘʯʘʤʠ). ʊʘʢʦʞ ʦʙʣʽʢ ʷʢʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʚʽʜʦʙʨʘʞʘʻ ʜʘʥʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʝʤʣʽ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʽ ʥʘʙʫʪʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʮʽʥʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʘ ʩʪʫʧʝʥʝʤ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ. 

ɿʘʚʜʘʥʥʷ 1: 

1. ɺʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʫ ʧʣʦʫɦ ʟʝʤʝʣʴ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʟʘ ʚʘʨʽʘʥʪʦʤ (ʪʘʙʣ. IV.3.1) 

S ʟʘʛ = 120139,76 ʛʘ + 0,NN ʛʘ 

NN ï ʜʚʽ ʦʩʪʘʥʥʽ ʮʠʬʨʠ ʟʘ ʩʧʠʩʢʦʤ ʛʨʫʧʠ 

2. ɺʠʟʥʘʯʠʪʠ ʧʣʦʱ̔ ʟʝʤʝʣʴ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ (%): 

ʚʩʴʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ï 67,5% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʟʝʤʝʣʴ; 

ʣʽʩʠ ï 24,72%; 

ʟʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ ï 3,77%; 

ʟʝʤʣʽ ʧʽʜ ʚʦʜʦʶ ï 1,56%; 

ʟʘʙʦʣʦʯʝʥʽ ï 1,22%; 

ʽʥʰʽ ʟʝʤʣʽ ï 1,23%. 

3. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʚʠʟʥʘʯʘʶʪʴ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʢʣʘʜʽ ʚʽʜ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ: 

ʨʽʣʣʽ ï 45,4 %; 

ʧʨʠʨʦʜʥʠʭ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ ï 47,2%; 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ï 7,4%. 

4. ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʧʣʦʱ ʟʘ ʟʝʤʣʝʚʣʘʩʥʠʢʘʤʠ ʪʘ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʚʽʜʩʦʪʢʦʚʠʤ ʩʢʣʘʜʦʤ ʟʘʜʘʥʠʤ ʫ 

ʪʘʙʣ. IV.3.1. 

5. ɿʘ ʝʢʩʧʣʽʢʘʮʽʻʶ ʟʝʤʝʣʴ ʩʢʣʘʜʘʶʪʴ  ʜʽʘʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʫ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʪʘ ʟʝʤʣʝʚʣʘʩʥʠʢʘʤʠ  ̔ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

6. ʋ ʚʠʩʥʦʚʢʘʭ ʩʪʠʩʣʦ ʦʧʠʩʘʪʠ ʟʤʽʩʪ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʦʙʣʽʢʫ 

ʟʝʤʝʣʴ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 
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                                                                                                                                     ʊʘʙʣʠʮʷ IV.3.1 

ɽʢʩʧʣʽʢʘʮʽʷ ʟʝʤʝʣʴ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ 
 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ ʚʣʘʩʥʠʢʽʚ ʟʝʤʣʽ 

ʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ 

ʂʽʣʴʢʽʩʪʴ 

ʚʣʘʩʥʠʢʽʚ 

ʟʝʤʣʽ ʪʘ 
ʟʝʤʣʝʢʦʨʠʩ-

ʪʫʚʘʯʽʚ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 
ɺʩʴʦʛʦ ʩ/ʛ 
ʟʝʤʝʣʴ 

ɺʩʴʦʛʦ ʩ/ʛ 
ʫʛʽʜʴ 

ɿ ʥʠʭ 

ʃʽʩʠ 
ɿʘʙʫʜʦʚʘʥʽ 
ʟʝʤʣʽ 

ʇʽʜ ʚʦʜʦʶ 
ɿʘʙʦʣʦʯʝʥʽ 
ʟʝʤʣʽ 

ɯʥʰʽ ʟʝʤʣʽ 
ʈʽʣʣʷ 

ʇʨʠʨʦʜʥʽ 

ʢʦʨʤʦʚʽ ʫʛʽʜʜʷ 

ɹʘʛʘʪʦʨʽʯʥʽ 

ʥʘʩʘʜʞʝʥʥʷ 

ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1 
ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʚʩʴʦʛʦ 
61  43,81  44,15  44,15  43,95  46,85  9,68  25,51  7,85  35,99  7,35  31,51 

2 
ɻʨʦʤʘʜʷʥʠ, ʷʢʠʤ ʥʘʜʘʥʽ 

ʟʝʤʣʽ ʫ ʚʣʘʩʥʽʩʪʴ ʽ 

ʢʦʨʠʩʪʫʚʘʥʥʷ 
46368  50,02  51,14  51,14  52,48  44,11  85,46  0,03  5,72  9,96  3,68  0,37 

3 
ɿʘʢʣʘʜʠ, ʫʩʪʘʥʦʚʠ, 

ʦʨʛʘʥʽʟʘʮʽʾ 
360  0,10  0,10  0,10  0,09  0,02  2,30  -  3,23  -  -  - 

4 
ʇʨʦʤʠʩʣʦʚʽ ʪʘ ʽʥʰʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 
24  0,01  0,01  0,01  -  -  0,66  -  5,16  -  -  - 

5 
ʇʽʜʧʨʠʻʤʩʪʚʘ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ, 

ʟʚôʷʟʢʫ 
27  0,25  0,26  0,26  0,13  0,72  0,62  1,6  21,85  0,11  0,98  1,26 

6 

ʏʘʩʪʠʥʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʦʨʛʘʥʽʟʘʮʽʾ, ʫʩʪʘʥʦʚʠ, 

ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ 

ʦʙʦʨʦʥʠ 

3  0,12  0,13  0,13  0,06  0,37  -  0,17  20,95  -  -  0,27 

7 

ʆʨʛʘʥʽʟʘʮʽʾ, 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʫʩʪʘʥʦʚʠ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ, 

ʦʟʜʦʨʦʚʯʦʛʦ, 

ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʪʘ 

ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ 

1  -  -  -    -  -  -  0,1  -  -  - 

8 
ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 
3  0,23  0,24  0,24  0,11  0,74  0,52  71,74  1,64  2,28  9,53  9,32 

9 
ɺʦʜʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 
4  0,01  0,01  0,01  0,02  -  -  -  2,66  -  0,20  0,14 

10 ʉʧʽʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ -  -  -  -  -  -  -  -  -  -  -  - 

11 

ɿʝʤʣʽ ʟʘʧʘʩʫ ʪʘ ʟʝʤʣʽ, 

ʥʝʥʘʜʘʥʽ ʫ ʚʣʘʩʥʽʩʪʴ ʪʘ 

ʧʦʩʪʽʡʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚ 

ʤʝʞʘʭ ʥʘʩʝʣʝʥʦʛʦ 

ʧʫʥʢʪʫ 

ʍ  5,45  3,96  3,96  3,16  7,19  0,76  0,95  30,84  51,66  78,26  57,13 

12 

ɺʩʴʦʛʦ ʟʝʤʝʣʴ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʦʜʠʥʠʮʴ 

46851  100,00  100,00  100,00  100,00  100,00  100,00  100,00  100,00  100,00  100,00  100,00 
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ɿʘʚʜʘʥʥʷ 2: 

 

ʈʦʟʨʘʭʫʚʘʪʠ  ʧʣʦʱʽ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʛʨʦʤʘʜʷʥ, ʷʢʠʤ ʥʘʜʘʥʦ ʟʝʤʝʣʴʥʫ 

ʜʽʣʷʥʢʫ ʫ ʚʣʘʩʥʽʩʪʴ   

1. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ IV.3.1. çɽʢʩʧʣʽʢʘʮʽʷ ʟʝʤʝʣʴ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ 

ʨʘʡʦʥʫè ʚʠʟʥʘʯʠʪʠ ʧʣʦʱʽ ʛʨʘʬʠ 1 ʪʘʙʣ. IV.3.2 ï ɻʨʦʤʘʜʷʥʠ, ʷʢʠʤ ʥʘʜʘʥʦ 

ʟʝʤʣʶ ʫ ʚʣʘʩʥʽʩʪʴ ʽ ʢʦʨʠʩʪʫʚʘʥʥʷ.  

2. ɿʘ ʚʽʜʩʦʪʢʦʚʠʤ ʩʢʣʘʜʦʤ ʟʘʜʘʥʠʤ ʫ ʪʘʙʣ. IV.3.2 ʚʠʟʥʘʯʠʪʠ ʧʣʦʱʽ ʟʝʤʝʣʴ 

ʛʨʦʤʘʜʷʥ ʪʘ ʾʭ ʨʦʟʧʦʜʽʣ ʟʘ ʟʝʤʣʝʚʣʘʩʥʠʢʘʤʠ ʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

3.  ʉʢʣʘʩʪʠ ʜʽʘʛʨʘʤʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʚʤʽʩʪ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʧʦ 

ʢʦʞʥʦʤʫ ʟʝʤʣʝʚʣʘʩʥʠʢʫ ʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʫ ʚ ʟʘʛʘʣʴʥʠʭ ʧʣʦʱʘʭ 

ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ (ʛʽʩʪʦʛʨʘʤʘ). 

4. ʋ ʚʠʩʥʦʚʢʘʭ ʩʪʠʩʣʦ ʦʧʠʩʘʪʠ ʟʤʽʩʪ ʧʨʠʚʘʪʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʣʶ ʪʘ 

ʭʘʨʘʢʪʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. 
 

 
 

ʈʠʩ. IV.3.1. ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ (ʟʨʘʟʦʢ) 
 

 

ʆʮʽʥʢʘ:            ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ.  _____________ 

 

ɺʠʢʣʘʜʘʯ:                  

ñ ñ   20____ ʨ. 

 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʚʠʢʣʘʜʘʯʘ:         
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ʊʘʙʣʠʮʷ IV.3.2 

ʉʪʨʫʢʪʫʨʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʛʨʦʤʘʜʷʥ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ ʚʣʘʩʥʠʢʽʚ ʟʝʤʣʽ ʽ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ 

ʂʽʣʴʢʽʩʪʴ 

ʚʣʘʩʥʠʢʽʚ 
ʟʝʤʣʽ ʪʘ 

ʟʝʤʣʝʢʦʨʠʩ

ʪʫʚʘʯʽʚ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 
ɺʩʴʦʛʦ ʩ/ʛ 
ʟʝʤʝʣʴ 

ɺʩʴʦʛʦ ʩ/ʛ 
ʫʛʽʜʴ 

ɿ ʥʠʭ 

ʃʽʩʠ 
ɿʘʙʫʜʦʚʘʥʽ 
ʟʝʤʣʽ 

ʇʽʜ ʚʦʜʦʶ 
ɿʘʙʦʣʦʯʝʥʽ 
ʟʝʤʣʽ 

ɯʥʰʽ ʟʝʤʣʽ 
ʈʽʣʣʷ 

ʇʨʠʨʦʜʥʽ 
ʢʦʨʤʦʚʽ 

ʫʛʽʜʜʷ 

ɹʘʛʘʪʦʨʽʯʥʽ 

ʥʘʩʘʜʞʝʥʥʷ 

ʛʘ % ʛʘ % ʛʘ % ʛʘ % ɻʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % ʛʘ % 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1 

ɻʨʦʤʘʜʷʥʠ, ʷʢʠʤ 

ʥʘʜʘʥʦ ʟʝʤʣʶ ʫ 

ʚʣʘʩʥʽʩʪʴ ʽ 

ʢʦʨʠʩʪʫʚʘʥʥʷ 

46368  100,00 
40558,6

5 
100,00 40554,82 100,00 32598,65 100,00 7168,31 100,00 787,86 100,00 7,09 100,00 259,26 100,00 186,56 100,00 53,80 100,00 5,60 100,00 

1.1 
ʉʝʣʷʥʩʴʢʽ (ʬʝʨʤʝʨʩʴʢʽ) 

ʛʦʩʧʦʜʘʨʩʪʚʘ 
85  14,50 5852,13 14,43 5848,40 14,42 4513,47 13,85 

1306,5

3 
18,23 28,40 3,60 

7,0

9 

100,0

0 
14,87 5,74 45,90 24,60 

33,2

0 
61,71 

1,0

0 
17,86 

1.2 

ɼʽʣʷʥʢʠ ʜʣʷ ʚʝʜʝʥʥʷ 

ʪʦʚʘʨʥʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ 

4134 4 35,02 
14382,7

4 
35,46 

14382,7

4 
35,46 

12631,5

4 
38,75 

1697,1

4 
23,68 54,06 6,86           

1.3 
ʆʩʦʙʠʩʪʽ ʧʽʜʩʦʙʥʽ 

ʛʦʩʧʦʜʘʨʩʪʚʘ 
19131 11667,38 28,41 

11667,3

8 
28,77 

11667,3

8 
28,77 

11626,0

2 
35,66 41,36 0,58             

1.4 

ɼʽʣʷʥʢʠ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʞʠʣʦʛʦ 

ʙʫʜʠʥʢʫ ʽ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ 

(ʧʨʠʩʘʜʠʙʥʽ ʜʽʣʷʥʢʠ) 

17566 3486,90 8,49 3260,23 8,04 3260,23 8,04 2560,57 7,85 6,13 0,09 
693,5

3 
88,03   

226,6

7 
87,43       

1.5 
ɼʽʣʷʥʢʠ ʜʣʷ 

ʩʘʜʽʚʥʠʮʪʚʘ 
126 13,94 0,03 11,87 0,03 11,87 0,03     11,87 1,51   2,07 0,80       

1.6 
ɼʽʣʷʥʢʠ ʜʣʷ ʜʘʯʥʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ 
                       

1.7 
ɼʽʣʷʥʢʠ ʜʣʷ ʛʘʨʘʞʥʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ 
                       

1.8 
ɼʽʣʷʥʢʠ ʜʣʷ 

ʛʦʨʦʜʥʠʮʪʚʘ 
5286 547,78 1,33 547,78 1,35 547,78 1,35 531,78 1,63 16,00 0,22             

1.9 

ɼʽʣʷʥʢʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʥʝʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦ

ʾ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ 

25 171,82 0,42 2,11 0,01 2,11 0,01   2,11 0,03     15,65 6,04 
140,6

6 
75,40 

13,4

0 
24,91   

1.1

0 

ɼʽʣʷʥʢʠ ʜʣʷ 

ʩʽʥʦʢʦʩʽʥʥʷ ʪʘ 

ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ 

15 4846,21 11,80 4834,41 11,91 4834,31 11,92 735,27 2,26 
4099,0

4 
57,17         7,20 13,38 

4,6

0 
82,14 
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ʈʆɿɼɯʃ IV .4. ɺʀʂʆʈʀʉʊɸʅʅʗ ɻʈɸʌɯʏʅʆɻʆ ʈɽɼɸʂʊʆʈɸ 

AUTOCAD  ɺ ɻɽʆɼɽɿʀʏʅʀʍ ʊɸ ɿɽʄʃɽɺʇʆʈʗɼʅʀʍ ʈʆɹʆʊɸʍ 

 

AUTOCAD ï ʮʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ). ʅʘʟʚʘ 

ʧʨʦʛʨʘʤʠï AUTOCAD ï ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʜ ʘʥʛʣʽʡʩʴʢʦʛʦ Automated Computer 

Aided Drafting and Design, ʱʦ ʚ ʧʝʨʝʢʣʘʜʽ ʦʟʥʘʯʘʻ çɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʢʨʝʩʣʝʥʥʷ 

ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʆʄè. ʎʝ ʧʦʪʫʞʥʠʡ ʽ,  ʚ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʦʩʪʠʡ ʚ 

ʢʝʨʫʚʘʥʥʽ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ ʽʥʞʝʥʝʨʥʽ ʧʨʦʝʢʪʠ.  

ʇʨʦʛʨʘʤʘ ʤʘʻ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʜʦʟʚʦʣʷʻ ʤʘʩʰʪʘʙʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ,  

ʧʽʜʪʨʠʤʫʻ ʜʝʢʽʣʴʢʘ ʬʦʨʤʘʪʽʚ ʬʘʡʣʽʚ: 

 - DWG ï ʟʘʢʨʠʪʠʡ ʬʦʨʤʘʪ, ʷʢʠʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫʪʽʣʽʪʦʡ; 

 - DXF ï ʚʽʜʢʨʠʪʠʡ ʬʦʨʤʘʪ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʟ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ  ʽʥʰʠʭ ʉɸʇʈ; 

 - DWF ï ʜʣʷ ʧʫʙʣʽʢʘʮʽʡ 3D-ʤʦʜʝʣʝʡ ʠ ʢʨʝʩʣʝʥʴ. 

ɿʥʘʡʦʤʩʪʚʦ ʟ ʧʨʦʛʨʘʤʦʶ ʧʦʯʥʝʤʦ ʟ ʽʥʪʝʨʬʝʡʩʫ.  ʅʘ ʨʠʩ. IV.4.1. 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʢʣʘʩʠʯʥʝ ʚʽʢʥʦ  AUTOCAD. ʉʘʤʝ ʪʘʢ ʚʠʛʣʷʜʘʻ ʧʨʦʛʨʘʤʘ ʧʽʩʣʷ 

ʟʘʚʘʥʪʘʞʝʥʥʷ. 

 

 
 

ʈʠʩ. IV.4.1. ɯʥʪʝʨʬʝʡʩ  AUTOCAD 

 

ɼʦ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ ʚʽʜʥʦʩʷʪʴʩʷ: 

1. ʉʪʨʦʢʘ ʤʝʥʶ AUTOCAD, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʝʢʨʘʥʘ. ɼʦ ʥʝʾ ʚʭʦʜʷʪʴ 12 ʧʽʜʤʝʥʶ: ʬʘʡʣ, ʧʨʘʚʢʘ, ʚʠʜ, ʚʩʪʘʚʢʘ, ʬʦʨʤʘʪ, 

ʩʝʨʚʠʩ, ʨʠʩʦʚʘʥʠʝ, ʨʘʟʤʝʨʳ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ, ʦʢʥʦ, ʩʧʨʘʚʢʘ, express. 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʮʽʻʶ ʩʪʨʦʢʦʶ ʤʦʞʥʘ ʟʘʧʫʩʢʘʪʠ ʨʽʟʥʽ ʢʦʤʘʥʜʠ ʽ ʧʨʦʮʝʩʠ. 

ʊʘʢʦʞ ʥʘ ʨʠʩ. IV.4.1.  ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʢʫʨʩʦʨ ʫ ʚʠʛʣʷʜʽ çʧʝʨʝʭʨʝʩʪʷè, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʚʽʟʫʘʣʴʥʦ ʟʘʜʘʚʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʫ ʧʦʣʽ ʢʨʝʩʣʝʥʥʷ, 
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ʚʠʙʠʨʘʪʠ ʨʽʟʥʽ ʦʙô̒ ʢʪʠ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ. 

2. ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ AUTOCAD ï ʮʝ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʽ 

ʚʝʨʪʠʢʘʣʴʥʽ ʧʘʥʝʣʴʢʠ, ʥʘ ʷʢʠʭ ʨʦʟʤʽʱʝʥʽ ʢʥʦʧʦʯʢʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʽʢʦʥʫʻ 

ʚʽʜʧʦʚʽʜʥʫ ʬʫʥʢʮʽʶ.  ʊʘʢʦʞ ʥʘ ʧʘʥʝʣʷʭ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʩʧʠʩʢʠ, ʟ 

ʷʢʠʭ ʦʙʠʨʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʫʥʢʪʠ.  ʇʘʥʝʣʴʢʠ ʤʦʞʥʘ ʧʝʨʝʪʷʛʫʚʘʪʠ 

ʤʠʰʢʦʶ ʥʘ ʟʨʫʯʥʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʤʽʩʮʷ. ɼʣʷ ʨʦʙʦʪʠ ʥʘʤ ʦʙʦʚô̫ ʟʢʦʚʦ 

ʧʦʪʨʽʙʥʽ ʥʘʩʪʫʧʥʽ ʧʘʥʝʣʽ: ʩʪʘʥʜʘʨʪʥʘʷ,  ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ,  ʩʣʦʠ, 

ʩʚʦʡʩʪʚʘ, ʩʚʝʜʝʥʠʷ, ʨʠʩʦʚʘʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʨʘʟʤʝʨ, ʦʙʝ̡ʢʪʥʘʷ 

ʧʨʠʚʷʟʢʘ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʽʩʪʘʪʠ ʷʢʫʩʴ ʩʢʨʠʪʫ ʧʘʥʝʣʴ, ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ ʢʣʽʢʥʫʪʠ ʧʦ ʙʫʜʴ-ʷʢʽʡ ʢʥʦʧʦʯʮʽ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʚ 

ʨʦʟʛʦʨʥʫʚʰʝʤʫʩʷ ʩʧʠʩʢʫ ʧʦʩʪʘʚʠʪʠ ʛʘʣʦʯʢʫ ʧʦʨʫʯ ʟ ʥʘʟʚʦʶ ʥʝʦʙʭʽʜʥʦʾ 

ʧʘʥʝʣʽ. 

3. ʂʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘ AUTOCAD, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʝʢʨʘʥʘ. ɺʽʢʥʦ ʢʦʤʘʥʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʥʠʞʥʴʦʾ ʽ ʚʝʨʭʥʴʦʾ. 

ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʚʦʜʫ ʢʦʤʘʥʜ ʟ ʢʣʘʚʽʘʪʫʨʠ. ʋ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ ʚʠʜʘʻʪʴʩʷ ʚʘʞʣʠʚʘ ʜʣʷ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʷ, ʪʦʙʪʦ ʘʚʪʦʢʘʜ ʧʦʢʘʟʫʻ, 

ʷʢʽ ʜʽʾ ʚʽʥ ʦʯʽʢʫʻ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ. ʂʦʤʘʥʜʥʫ ʩʪʨʦʢʫ ʟʘʚʞʜʠ ʥʝʦʙʭʽʜʥʦ 

ʯʠʪʘʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʥʘʪʠ, ʷʢʘ ʩʘʤʝ ʢʦʤʘʥʜʘ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ ʽ 

ʱʦ ʥʝʦʙʭʽʜʥʦ ʨʦʙʠʪʠ. ɯʟ ʢʦʤʘʥʜʥʦʾ ʩʪʨʦʢʠ ʤʦʞʥʘ ʟʘʧʫʩʢʘʪʠ ʙʫʜʴ-ʷʢʽ 

ʢʦʤʘʥʜʠ, ʚʚʦʜʠʪʠ ʢʦʦʨʜʠʥʘʪʠ, ʧʘʨʘʤʝʪʨʠ ʦʙô̒ ʢʪʽʚ. 

4. ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʜ ʢʦʤʘʥʜʥʦʶ ʩʪʨʦʢʦʶ. ɺʦʥʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ 2 ʯʘʩʪʠʥ: ʣʽʚʦʾ ʽ ʧʨʘʚʦʾ. ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʧʦʢʘʟʫʶʪʴ 

ʢʦʦʨʜʠʥʘʪʠ ʢʫʨʩʦʨʘ ʫ ʪʴʦʭʤʽʨʥʽʡ ʧʨʦʩʪʦʨʦʚʽʡ ʜʝʢʘʨʪʦʚʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ, ʪʦʙʪʦ ʢʦʦʨʜʠʥʘʪʠ ʧʦ ʦʩʷʤ x, y, z. ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʢʥʦʧʢʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʽ ʚʠʢʣʶʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʞʠʤ 

ʢʨʝʩʣʝʥʥʷ.  ʎʠʭ ʢʥʦʧʦʢ 10: : ʰʘʛ (snap), ʩʝʪʢʘ (grid), ʦʨʪʦ (ortho), ʦʪʩ-

ʧʦʣʷʨ (polar), ʧʨʠʚʷʟʢʘ (osnap), ʦʪʩ-ʦʙʲʝʢʪ (otrack), ʜʧʩʢ (ducs), ʜʠʥ 

(dyn), ʚʝʩ (lwt), ʤʦʜʝʣʴ (model). ɼʣʷ ʥʘʰʦʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʙʫʣʘ 

ʘʢʪʠʚʥʘ ʢʥʦʧʢʘ çʧʨʠʚʷʟʢʘè. ʇʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʮʽʡ ʢʥʦʧʮʽ ʤʦʞʥʘ 

ʚʠʟʚʘʪʠ çʥʘʩʪʨʦʡʢʫè ʮʴʦʛʦ ʨʝʞʠʤʫ. ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ çʈʝʞʠʤ r

ʨʠʩʦʚʘʥʠʷè ʥʘ ʟʘʢʣʘʜʮʽ çʆʙʲʝʢʪʥʘʷ ʧʨʠʚʷʟʢʘè ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʠʪʠ 

ʧʨʠʚô̫ ʟʢʫ ʜʦ ʢʦʥʪʦʯʢʘ, ʮʝʥʪʨ, ʙʣʠʞʘʡʰʘʷ. 

5. ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʦʜʝʣʠ ï ʮʝ  ʦʙʣʘʩʪʴ ʝʢʨʘʥʘ, ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 

ʦʢʨʘʰʝʥʘ ʯʦʨʥʠʤ ʢʦʣʴʦʨʦʤ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ ʩʪʚʦʨʶʶʪʴʩʷ ʽ 

ʨʝʜʘʛʫʶʪʴʩʷ ʫʩʽ ʦʙôʻʢʪʠ. ɺʦʥʦ ʻ ʥʝʩʢʽʥʯʝʥʠʤ ʽ ʤʦʞʝ ʚʤʽʱʫʚʘʪʠ ʙʝʟʣʽʯ 

ʦʙôʻʢʪʽʚ ʙʫʜʴ-ʷʢʦʾ ʜʦʚʞʠʥʠ.  

 

 
 

ʄʝʥʶ AUTOCAD çʌʘʡʣ"è(çFileè) ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ  ʢʦʤʘʥʜʠ ʜʣʷ ʨʦʙʦʪʠ 

ʟ ʬʘʡʣʘʤʠ: 

¶ çʉʦʟʜʘʪʴè - ʦʙʨʘʚʰʠ ʮʝʡ ʧʫʥʢʪ ʩʪʚʦʨʶʻʤʦ ʥʦʚʠʡ ʜʦʢʫʤʝʥʪ 

ʢʨʝʩʣʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʧʦʧʝʨʝʜʥʽʡ ʤʦʞʥʘ ʥʝ ʟʘʢʨʠʚʘʪʠ. AUTOCAD ʤʦʞʝ 

ʧʨʘʮʶʚʘʪʠ ʟ ʜʝʢʽʣʴʢʦʤʘ ʜʦʢʫʤʝʥʪʘʤʠ; 
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¶ çʆʪʢʨʳʪʴè ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʢʦʤʘʥʜʠ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʟʙʝʨʝʞʝʥʽ 

ʜʦʢʫʤʝʥʪʠ ʫ ʬʦʨʤʘʪʽ *.dwg; 

¶ çɿʘʢʨʳʪʴè ï ʟʘʢʨʠʚʘʻ ʧʦʪʦʯʥʝ ʢʨʝʩʣʝʥʥʷ; 

¶ çʉʦʭʨʘʥʠʪʴè - ʟʙʝʨʽʛʘʻ ʟʤʽʥʠ ʫ ʧʦʪʦʯʥʦʤʫ ʢʨʝʩʣʝʥʥʽ; 

¶ çʉʦʭʨʘʥʠʪʴ ʢʘʢ...è ï ʟʙʝʨʽʛʘʻ ʢʨʝʩʣʝʥʥʷ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʜʘʥʥʷ 

ʥʦʚʦʛʦ ʠʤô̫ ; 

¶ çɼʠʩʧʝʪʯʝʨ ʧʘʨʘʤʝʪʨʦʚ ʣʠʩʪʦʚè ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʜʣʷ 

ʢʦʤʧʦʥʦʚʢʠ ʢʨʝʩʣʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ ʘʨʢʫʰʘ ʪʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʽʚ ʚʠʚʦʜʘ 

ʥʘ ʜʨʫʢ; 

¶ çɼʠʩʧʝʪʯʝʨ ʧʣʦʪʪʝʨʦʚè  ï ʜʦʟʚʦʣʷʻ ʦʙʠʨʘʪʠ,ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʪʘ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʣʦʪʪʝʨʠ ʜʣʷ ʜʨʫʢʫ ʢʨʝʩʣʝʥʴ ʽʟ  AUTOCAD; 

¶ çʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨè ï ʜʘʻ ʫʷʚʫ ʧʨʦ ʪʝ, ʷʢ ʙʫʜʝ 

ʚʠʛʣʷʜʘʪʠ ʢʨʝʩʣʝʥʥʷ ʥʘ ʧʘʧʝʨʽ ʧʽʩʣʷ ʜʨʫʢʫ; 

¶ çʇʝʯʘʪʴè ï ʮʷ ʢʦʤʘʥʜʘ ʚʠʢʦʥʫʻ ʜʨʫʢ ʢʨʝʩʣʝʥʴ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʨʫʢʫ.  

ʄʝʥʶ AUTOCAD "ʇʨʘʚʢʘ" ("Edit") ʤʽʩʪʠʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ 

ʯʘʩʪʠʥ  ʛʨʘʬʽʯʥʦʛʦ ʧʦʣʷ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ , ʨʦʙʦʪʠ ʟ ʙʫʬʝʨʦʤ ʦʙʤʽʥʫ, ʘ ʩʘʤʝ: 

¶ çʆʪʤʝʥʠʪʴè - ʚʽʜʤʽʥʷʻ ʦʩʪʘʥʥʽ ʜʽʾ; 

¶ çʇʦʚʪʦʨʠʪʴè - ʧʦʚʝʨʪʘʻ ʥʘʟʘʜ ʜʽʶ, ʷʢʫ ʚʽʜʤʽʥʠʣʠ; 

¶ çʂʦʧʠʨʦʚʘʪʴè - ʚʠʢʦʥʫʻ ʢʦʧʽʶʚʘʥʥʷ ʦʙʨʘʥʠʭ ʦʙô̒ ʢʪʽʚ ʫ ʙʫʬʝʨ 

ʦʙʤʽʥʫ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʚʩʪʘʚʢʠ ʚ ʽʥʰʠʡ ʜʦʢʫʤʝʥʪ ʢʨʝʩʣʝʥʥʷ AUTOCAD; 

¶ çʂʦʧʠʨʦʚʘʪʴ ʩ ʙʘʟʦʚʦʡ ʪʦʯʢʠè - ʜʦʟʚʦʣʷʻ ʢʦʧʽʶʚʘʪʠ ʦʙʨʘʥʽ 

ʦʙô̒ ʢʪʠ ʜʣʷ ʚʩʪʘʚʢʠ ʚ ʽʥʰʝ ʢʨʝʩʣʝʥʥʷ ʟ ʪʦʯʥʠʤ ʧʦʟʥʘʯʝʥʥʷʤ ʪʦʯʢʠ 

ʢʦʧʽʶʚʘʥʥʷ ʽ ʚʩʪʘʚʢʠ; 

¶ çɺʩʪʘʚʠʪʴè - ʜʦʟʚʦʣʷʻ ʚʩʪʘʚʣʷʪʠ ʦʙô̒ ʢʪʠ ʟ ʙʫʬʝʨʘ ʦʙʤʽʥʫ ʫ 

ʢʨʝʩʣʝʥʥʷ; 

¶ çʉʪʝʨʝʪʴè - ʚʠʜʘʣʷʻ ʦʙô̒ ʢʪʠ ʟ ʢʨʝʩʣʝʥʥʷ; 

¶ çɺʳʙʨʘʪʴ ʚʩʝè - ʚʠʢʦʥʫʻ ʚʠʜʽʣʝʥʥʷ ʫʩʽʭ ʦʙô̒ ʢʪʽʚ ʥʘ ʢʨʝʩʣʝʥʥʽ; 

¶ çʅʘʡʪʠè - ʚʠʢʦʥʫʻ ʧʦʰʫʢ ʟʘʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. ɼʫʞʝ ʟʨʫʯʥʠʡ ʧʨʠ 

ʧʦʰʫʢʫ ʩʪʘʥʮʽʡ ʪʘʭʝʦʤʝʪʨʠʯʥʦʛʦ ʭʦʜʫ. ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ çʇʦʠʩʢ ʠ 

ʟʘʤʝʥʘè ʫ ʨʷʜʢʫ ʜʣʷ ʧʦʰʫʢʫ ʥʘʙʠʨʘʻʤʦ ʥʦʤʝʨ ʩʪʘʥʮʽʾ ʽ ʥʘʪʠʩʢʘʻʤʦ 

ʩʧʦʯʘʪʢʫ ʢʥʦʧʢʫ çʅʘʡʪʠè, ʘ ʧʦʪʽʤ çɿʫʤʠʨʦʚʘʪʴè. 

ʄʝʥʶ AUTOCAD çɺʠʜè (çViewè) ʤʽʩʪʠʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʢʝʨʫʚʘʥʥʷ 

ʟʦʙʨʘʞʝʥʥʷʤ. ʅʘʡʙʽʣʴʰʝ ʚʠ ʙʫʜʝʪʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤʠ  ʢʦʤʘʥʜʘʤʠ: 

¶ çʈʝʛʝʥʝʨʠʨʦʚʘʪʴ ʚʩʸè (çRegen allè) ï ʚʽʜʥʦʚʣʶʻ ʚʽʨʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙô̒ ʢʪʽʚ ʥʘ ʢʨʝʩʣʝʥʥʽ. ʎʶ ʢʦʤʘʥʜʫ AUTOCAD ʜʦʚʦʜʠʪʴʩʷ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʥʘʜʤʽʨʥʦʤʫ ʟʫʤʫʚʘʥʥʽ ʜʝʷʢʽ ʦʙôʻʢʪʠ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʝʚʽʨʥʦ: ʥʘʧʨʠʢʣʘʜ, ʢʦʣʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʷʢ 

ʙʘʛʘʪʦʢʫʪʥʠʢ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʣʷ ʝʢʦʥʦʤʽʾ ʨʝʩʫʨʩʽʚ ʧʘʤôʷʪʽ ʢʦʤʧôʶʪʝʨʘ. 

¶ çɿʫʤʤʠʨʦʚʘʥʠʝè - ʧʨʠ ʦʙʨʘʥʥʽ  ʮʴʦʛʦ ʧʫʥʢʪʫ ʚʽʜʢʨʠʚʘʻʪʴʩʷ 

ʩʧʠʩʦʢ ʠʥʩʪʨʫʤʝʥʪʽʚ ʟʫʤʫʚʘʥʥʷ AUTOCAD, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʣʠʚʝ 

ʥʘʙʣʠʞʝʥʥʷ ʽ ʚʽʜʜʘʣʝʥʥʷ ʦʙôʻʢʪʽʚ. ɸʣʝ ʥʘ ʧʨʘʢʪʠʮʽ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, 
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ʥʘʙʘʛʘʪʦ ʟʨʫʯʥʽʰʝ ʟʫʤʫʚʘʪʠ , ʧʦʚʝʨʪʘʶʯʠ ʢʦʣʝʩʦ ʤʠʰʽ ʚʧʝʨʝʜ - ʜʣʷ 

ʧʨʠʙʣʠʞʝʥʥʷ, ʘʙʦ ʥʘʟʘʜ - ʜʣʷ ʚʽʜʜʘʣʝʥʥʷ. 

¶ çʇʘʥʦʨʘʤʠʨʦʚʘʥʠʝè - ʷʢʱʦ ʦʙʨʘʪʠ ʮʝʡ ʧʫʥʢʪ, ʪʦ ʨʦʟʢʨʠʻʪʴʩʷ 

ʩʧʠʩʦʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʘʥʦʨʘʤʫʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʢʨʝʩʣʝʥʥʶ. ɸʣʝ ʥʘ ʧʨʘʢʪʠʮʽ ʧʘʥʦʨʘʤʫʚʘʥʥʷ 

ʪʘʢʦʞ ʟʨʫʯʥʽʰʝ ʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʧʨʠ ʥʘʪʠʩʥʫʪʦʤʫ ʩʢʨʦʣʽ. 

ʄʝʥʶ AUTOCAD çɺʩʪʘʚʢʘè (çInsertè) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʩʪʘʚʢʠ 

ʙʣʦʢʦʚ, ʟʦʚʥʽʰʥʽʭ ʦʙôʻʢʪʽʚ, ʦʙôʻʢʪʽʚ ʽʥʰʠʭ ʜʦʜʘʪʢʽʚ. ʅʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʢʦʤʘʥʜʠ: 

¶ çɹʣʦʢè - ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʩʪʘʚʢʠ ʝʣʝʤʝʥʪʽʚ ʢʨʝʩʣʝʥʥʷ, 

ʧʝʨʝʪʚʦʨʝʥʠʭ ʽ ʟʙʝʨʝʞʝʥʠʭ ʫ ʚʠʛʣʷʜʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙô̒ ʢʪʫ ïʙʣʦʢʫ. 

¶ çɺʭʦʞʜʝʥʠʝ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷè ʟʘ ʜʦʧʦʛʦʶ ʮʴʦʛʦ 

ʧʫʥʢʪʫ ʚʠʢʦʥʫʻʪʴʩʷ ʚʩʪʘʚʢʘ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʷ.  

¶ çʃʠʩʪ è - ʯʝʨʝʟ ʮʝʡ ʧʫʥʢʪ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʣʠʩʪʠ ʜʦ 

ʜʦʢʫʤʝʥʪʫ ʢʨʝʩʣʝʥʥʷ AUTOCAD. 

ʄʝʥʶ AUTOCAD çʌʦʨʤʘʪè (çFormatè) ʤʽʩʪʠʪʴ  ʢʦʤʘʥʜʠ ʨʦʙʦʪʠ ʟʽ 

ʩʣʦʷʤʠ; ʢʦʣʴʦʨʦʤ, ʪʠʧʘʤʠ ʣʽʥʽʡ; ʪʝʢʩʪʦʚʠʤʠ ʠ ʨʘʟʤʝʨʥʳʤʠ ʩʪʠʣʷʤʠ; 

ʤʫʣʴʪʠʣʽʥʽʷʤʠ, ʪʘʙʣʠʮʷʤʠ, ʛʨʘʥʠʮʷʤʠ ʢʨʝʩʣʝʥʥʷ AUTOCAD ʠ ʦʜʠʥʠʮʷʤʠ 

ʚʠʤʽʨʽʚ. 

¶ çʉʣʦʡè (çLayerè) ï ʮʷ ʢʦʤʘʥʜʘ ʚʽʜʢʨʠʚʘʻ ʚʽʢʥʦ çɼʠʩʧʝʪʯʝʨ 

ʩʚʦʡʩʪʚ ʩʣʦʝʚè, ʯʝʨʝʟ ʷʢʝ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʽ ʚʠʜʘʣʷʪʠ ʰʘʨʠ , ʚʢʣʶʯʘʪʠ, 

ʟʘʤʦʨʦʞʫʚʘʪʠ, ʙʣʦʢʫʚʘʪʠ ʾʭ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʦʣʽʨ, ʚʘʛʫ ʽ ʪʠʧ ʣʽʥʽʡ ʜʣʷ 

ʢʦʞʥʦʛʦ ʰʘʨʫ, ʟʘʙʦʨʦʥʶʚʘʪʠ ʚʠʚʽʜ ʥʘ ʜʨʫʢ ʦʙôʻʢʪʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʰʘʨʫ. 

¶ çʊʝʢʩʪʦʚʳʡ ʩʪʠʣʴè (çText Styleè) ï ʚʽʜʢʨʠʚʘʻ ʚʽʢʥʦ çʊʝʢʩʪʦʚʳʝ 

ʩʪʠʣʠè ʧʨʦʛʨʘʤʠ AUTOCAD. ʋ ʮʴʦʤʫ ʚʽʢʥʽ ʤʦʞʥʘ ʦʙʠʨʘʪʠ ʪʠʧ ʰʨʠʬʪʘ, 

ʟʘʜʘʚʘʪʠ ʚʠʩʦʪʫ ʩʠʤʚʦʣʽʚ ʫ ʤʽʣʽʤʝʪʨʘʭ, ʩʪʫʧʽʥʴ ʾʭ ʨʦʟʪʷʛʥʝʥʥʷ ʪʘ ʢʫʪ 

ʥʘʭʠʣʫ. ʂʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʨʠʬʪ çsimplex.shxè ʟʽ ʩʪʫʧʝʥʝʤ 

ʨʦʟʪʷʛʥʝʥʥʷ 0,7 ʪʘ ʥʘʭʠʣʦʤ ʣʽʪʝʨ (ʮʠʬʨ) 15 ʛʨʘʜʫʩʽʚ. ʐʨʠʬʪ ʟ ʪʘʢʠʤʠ 

ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʜʫʞʝ ʩʭʦʞʠʡ ʥʘ ʛʦʩʪʽʚʩʴʢʠʡ. 

¶ çʈʘʟʤʝʨʥʳʝ ʩʪʠʣʠè (çDimension Styleè) ï ʚʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ 

ʚʽʢʥʦ çɼʠʩʧʝʪʯʝʨ ʨʘʟʤʝʨʥʳʭ ʩʪʠʣʝʡè. ʋ ʮʴʦʤʫ ʚʽʢʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʜʝʢʽʣʴʢʘ 

ʚʢʣʘʜʦʢ ʟ ʙʝʟʣʽʯʯʶ ʥʘʣʘʰʪʫʚʘʥʴʜʣʷ ʨʦʟʩʪʘʥʦʚʢʠ ʨʦʟʤʽʨʽʚ ʥʘ ʢʨʝʩʣʝʥʥʽ.  

¶ çʉʪʠʣʠ ʪʘʙʣʠʮè (çTable Styleè) ï ʮʷ ʢʦʤʘʥʜʘ ʚʽʜʢʨʠʚʘʻ 

ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʉʪʠʣʽ ʪʘʙʣʠʮʴè, ʷʢʽ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʜʦʜʘʚʘʪʠ ʥʘ 

ʢʨʝʩʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚ AUTOCAD ʝʢʩʧʣʽʢʘʮʽʡ 

ʧʨʠʤʽʱʝʥʴ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʢʨʝʩʣʝʥʥʷʭ ʘʙʦ ʝʢʩʧʣʽʢʘʮʽʡ ʟʝʤʝʣʴ ʥʘ 

ʢʘʜʘʩʪʨʦʚʠʭ ʧʣʘʥʘʭ ʘʙʦ ʧʣʘʥʘʭ ʚʽʜʚʝʜʝʥʥʷ. 

¶ çʆʪʦʙʨʘʞʝʥʠʝ ʪʦʯʝʢè ʜʦʟʚʦʣʷʻ ʦʙʠʨʘʪʠ ʚʠʛʣʷʜ ʪʦʯʦʢ ʥʘ 

ʢʨʝʩʣʝʥʥʽ. ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʽʢʝʪʽʚ ʪʘʭʝʦʤʝʪʨʠʯʥʦʛʦ ʭʦʜʫ ʢʨʘʱʝ 

ʦʙʠʨʘʪʠ ʢʦʣʦ ʟ ʢʨʘʧʢʦʶ ʚʩʝʨʝʜʠʥʽ ʨʦʟʤʽʨʦʤ 0,6 % ʚ ʘʙʩʦʣʶʪʥʠʭ 

ʦʜʠʥʠʮʷʭʝ. 
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ʄʝʥʶ AUTOCAD çʉʝʨʚʠʩè (çToolsè) ʤʽʩʪʠʪʴ ʟʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʙʦʯʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʧʘʣʽʪʨʘʤʠ; ʫʩʪʘʥʦʚʢʠ ʧʦʨʷʜʢʫ ʧʨʦʨʠʩʦʚʢʠ ʦʙôʻʢʪʽʚ ʽ 

ʦʪʨʠʤʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʥʠʭ; ʨʦʙʦʪʫ ʟ ʙʣʦʢʘʤʠ ʪʘ ʾʭ ʘʪʨʠʙʫʪʘʤʠ; ʨʦʙʦʪʫ ʟ 

ʤʦʚʦʶ AutoLISP; ʨʦʙʦʪʫ ʩ ʢʦʨʠʩʪʫʚʘʮʴʢʦʶ ʩʠʩʪʝʤʦʶ ʢʦʦʨʜʠʥʘʪ; ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʦʬʦʨʤʣʝʥʥʷ; ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʤʘʩʪʝʨʘʤʠ; ʫʩʪʘʥʦʚʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʢʨʝʩʣʝʥʥʷ ʪʘ ʦʙôʻʢʪʥʠʭ ʧʨʠʚôʷʟʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʦʥ.  

¶ çʈʘʙʦʯʠʝ ʧʨʦʩʪʘʥʩʪʚʘè (çWorkspacesè) ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ 

ʢʦʤʘʥʜʠ ʤʦʞʥʘ ʦʙʨʘʪʠ ʟʙʝʨʝʞʝʥʽ ʨʘʥʽʰʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ 

ʧʨʦʛʨʘʤʠ AUTOCAD. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ 

çʂʣʘʩʩʠʯʝʩʢʠʡ AUTOCADè. ɸʣʝ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ 

ʨʦʙʦʯʠʡ ʧʨʦʩʪʨ̔: ʚʢʣʶʯʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʜʦʜʘʪʢʦʚʽ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʟʙʝʨʝʛʪʠ ʡʦʛʦ ʧʽʜ ʽʥʰʠʤ ʽʤôʷʤ. 

¶ çʇʘʣʠʪʨʳè (çPalettesè) ï ʪʫʪ ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʥʘ ʨʦʙʦʯʠʡ ʩʪʽʣ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʙʦʪʠ ʧʘʣʽʪʨʠ ʽʥʩʪʨʫʤʝʥʪʠ. 

¶ çʂʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘè (çCommand Lineè) ï ʚʤʠʢʘʻ ʪʘ ʚʠʤʠʢʘʻ 

ʢʦʤʘʥʜʥʫ ʩʪʨʦʢʫ. ʗʢʱʦ ʚʠ ʚʠʧʘʜʢʦʚʦ ʟʘʢʨʠʻʪʝ ʢʦʤʘʥʜʥʫ ʩʪʨʦʢʫ, ʪʦ 

ʟʘʚʞʜʠ ʟʤʦʞʝʪʝ ʧʦʚʝʨʥʫʪʠ ʾʾ ʥʘ ʤʽʩʮʝ ʯʝʨʝʟ ʮʝʡ ʧʫʥʢʪ. 

¶ çʆʨʬʦʛʨʘʬʠʷè - ʚʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʧʝʨʝʚʽʨʢʠ 

ʦʨʬʦʛʨʘʬʽʾ. ʎʶ ʬʫʥʢʮʽʶ AUTOCAD ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢʱʦ ʥʘ 

ʢʨʝʩʣʝʥʥʽ ʙʘʛʘʪʦ ʪʝʢʩʪʫ (ʩʧʝʮʠʬʽʢʘʮʽʷ, ʝʢʩʧʣʽʢʘʮʽʷ ʪʦʱʦ).  

¶ çɹrʩʪʨʳʡ ʚʳʙʦʨè -ʮʷ ʢʦʤʘʥʜʘ ʧʨʠʩʢʦʨʶʻ ʧʦʰʫʢ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʟʘʜʘʥʠʭ ʦʙô̒ ʢʪʽʚ, ʙʫʜʴ-ʪʦ ʣʽʥʽʷ, ʧʦʣʽʣʽʥʽʷ, ʪʝʢʩʪ, ʢʦʣʦ ʪʦʱʦ. ɼʣʷ 

ʮʴʦʛʦ ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ çɹʳʩʪʨʳʡ ʚʳʙʦʨè ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʪʠʧ 

ʦʙô̒ ʢʪʫ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʟʘʧʠʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙô̒ ʢʪʫ, 

ʦʧʝʨʘʪʦʨʘ ʽ ʟʥʘʯʝʥʥʷ. 

¶ çʇʦʨʷʜʦʢ ʧʨʦʨʠʩʦʚʢʠè - ʮʷ ʢʦʤʘʥʜʘ ʢʦʨʠʩʥʘ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʨʘʩʪʨʦʚʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ. ɰʭ ʤʦʞʥʘ ʨʦʟʤʽʱʘʪʠ ʥʘ ʟʘʜʥʴʦʤʫ ʧʣʘʥ,̔ ʘ 

ʢʨʝʩʣʝʥʥʷ ʥʘ ʧʝʨʝʜʥʴʦʤʫ. 

¶ çʉʚʝʜʝʥʠʷè ("Inquiry") ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙô̒ ʢʪʘ, ʪʘʢʽ ʷʢ ʚʽʜʩʪʘʥʴ, ʧʣʦʱʘʜʴ. 

ʎ  ̫ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʢʦʤʘʥʜʥʽʡ ʩʪʨʦʯʮʽ ʧʨʠ ʚʠʙʦʨʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʧʫʥʢʪʽʚ ʽ ʧʦʟʥʘʯʝʥʽ ʥʝʦʙʭʽʜʥʠʭ ʪʦʯʦʢ ʥʘ ʢʨʝʩʣʝʥʥʽ. 

¶  çʄʘʢʨʦʩèr - ʮʝ ʢʦʤʘʥʜʘ ʜʣʷ ʜʦʩʚʽʜʯʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʏʝʨʝʟ 

ʥʝʾ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʤʘʢʨʦʩʠ ï ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʤʘʥʜ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʙʦʪʠ ʚ AUTOCAD. 

¶ çʅʦʚʘʷ ʇʉʂè (çNew UCSè) ïʤʽʩʪʠʪʴ ʢʦʤʘʥʜʠ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʩʠʩʪʝʤʦʶ ʢʦʦʨʜʠʥʘʪ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʦʞʥʘ ʟʤʽʱʫʚʘʪʠ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʽ 

ʟʤʽʥʶʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʢʦʦʨʜʠʥʘʪʥʠʭ ʚʽʩʝʡ (x, y, z) ʫ ʧʨʦʩʪʦʨʽ. 

¶ çAutolispè - ʟʘʛʨʫʞʘʻ ʥʝʦʙʭʽʜʥʽ ʧʨʠʣʦʞʝʥʠʷ. ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʚʢʘʟʘʪʠ ʡʦʛʦ ʤʽʩʮʝ 

ʟʙʝʨʝʞʝʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨʽ, ʦʙʨʘʪʠ ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɿʘʛʨʫʟʠʪʴè. ʎʶ ʞ 

ʦʧʝʨʘʮʽʶ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʯʝʨʝʟ ʢʦʤʘʥʜʥʫ ʩʪʨʦʢʫ, ʥʘʧʠʩʘʚʰʠ ï 

appload. 
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¶ çʈʝʞʠʤʳ ʨʠʩʦʚʘʥʠʷè (çDrafting Settingsè) ï ʚʽʜʢʨʠʚʘʻ ʚʽʢʥʦ 

ʨʝʞʠʤʽʚ ʢʨʝʩʣʝʥʥʷ, ʪʝ ʞ ʩʘʤʝ ʚʽʢʥʦ, ʷʢʝ ʟôʷʚʣʷʻʪʴʩʷ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ 

ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʙʫʜʴ-ʷʢʫ ʢʥʦʧʢʫ ʥʘ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ʽ ʚʠʙʦʨʽ 

ʽʟ ʩʧʠʩʢʫ ʧʫʥʢʪʫ çʅʘʩʪʨʦʡʢʘè. 

¶ çʅʘʩʪʨʦʡʢʘè ʚʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʟ 10 ʚʢʣʘʜʢʘʤʠ ʜʣʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ AUTOCAD. 

ʄʝʥʶ AUTOCAD çʈʠʩʦʚʘʥʠʝè (çDrawè). 

ʊʫʪ ʨʦʟʤʽʱʝʥʽ ʢʦʤʘʥʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʚʦʤʽʨʥʠʭ ʽ ʪʨʴʦʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ.  ʋ 

ʮʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ  ʚʠ ʙʫʜʝʪʝ ʧʨʘʮʶʚʘʪʠ ʟ ʪʘʢʠʤʠ ʢʦʤʘʥʜʘʤʠ  ʜʚʦʤʽʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢ: 

¶ çʆʪʨʝʟʦʢè (çLineè) ï ʩʪʚʦʨʶʻ ʧʨʷʤʠʡ ʚʽʜʨʽʟʦʢ ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ 

¶ çʇʦʣʠʣʠʥʠʷè - (çPolylineè)- ʩʪʚʦʨʶʻ ʻʜʠʥʠʡ ʦʙôʻʢʪ, ʷʢʠʡ ʤʦʞʝ 

ʩʢʣʘʜʘʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʯʠʩʣʘ ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʠʭ ʚʽʜʨʽʟʢʽʚ 

¶ çʆʢʨʫʞʥʦʩʪʴè (çCircleè) ï ʩʪʚʦʨʶʻ ʦʢʨʫʞʥʽʩʪʴ, ʢʦʪʨʘ 

ʙʫʜʫʻʪʴʩʷ ʟ ʬʽʢʩʦʚʘʥʠʤ ʮʝʥʪʨʦʤ ʽ ʟʘʜʘʥʠʤ ʨʘʜʽʫʩʦʤ 

¶ çʉʧʣʘʡʥè ʩʪʚʦʨʶʻ ʧʣʘʚʥʫ ʢʨʠʚʫ ʣʽʥʽʶ 

¶ çʊʝʢʩʪè ("Text") ï ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʢʨʝʩʣʝʥʥʽ ʪʝʢʩʪ  

(ʙʘʛʘʪʦ ʩʪʨʦʢʦʚʠʡ ʪʘ ʦʜʥʦʩʪʨʦʢʦʚʠʡ).  

ʄʝʥʶ AUTOCAD çʈʘʟʤʝʨʳè (çDimensionè). 

ʊʫʪ ʨʦʟʤʽʱʝʥʽ ʢʦʤʘʥʜʠ ʨʦʩʪʘʰʫʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʽ ʢʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʪʠʣʽʚ.  ʅʘʡʯʘʩʪʽʰʝ ʫ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʚʠ ʙʫʜʝʪʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʘʥʜʫ 

"ʋʛʣʦʚʦʡ" , ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʚʽʨʥʦ ʚʠ ʥʘʢʨʝʩʣʠʣʠ ʙʫʜʠʥʦʢ ( ʚʩʽ 

ʚʥʫʪʨʽʰʥʽ ʢʫʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 90). 

ʄʝʥʶ AUTOCAD "ʈʝʜʘʢʪʠʨʦʚʘʪʴ" ("Modify" ). 

ʋ ʮʴʦʤʫ ʤʝʥʶ ʟʥʘʭʦʜʷʪʴʩʷ ʢʦʤʘʥʜʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ 

ʦʙôʻʢʪʠ ʥʘ ʢʨʝʩʣʝʥʥʽ.  ɼʣʷ ʚʘʰʦʾ ʨʦʙʦʪʠ ʚʘʤ ʟʥʘʜʦʙʣʷʪʴʩʷ  ʪʘʢʽ ʢʦʤʘʥʜʠ: 

¶ çʉʚʦʡʩʪʚʘè (çPropertiesè) ʚʽʜʢʨʠʚʘʻ ʧʘʥʝʣʴ ʩʚʦʡʩʪʚ ʜʣʷ 

ʨʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʘʥʦʛʦ ʦʙô̒ ʢʪʘ. 

¶ çʉʪʝʨʝʪʴè (çEraseè) ï ʚʠʜʘʣʷʻ ʦʙôʻʢʪʠ ʟ ʢʨʝʩʣʝʥʥʷ AUTOCAD. 

¶ çʂʦʧʠʨʦʚʘʪʴè (çCopyè) ï ʟʘʧʫʩʢʘʻ ʢʦʤʘʥʜʫ ʢʦʧʽʶʚʘʥʥʷ. 

ʅʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʙʘʟʦʚʫ ʪʦʯʢʫ (ʟʚʽʜʢʠ ʙʝʨʝʤʦ) ʽ ʪʦʯʢʫ ʚʩʪʘʚʢʠ (ʢʫʜʠ 

ʩʪʘʚʠʤʦ ʢʦʧʽʶ). 

¶ çɿʝʨʢʘʣʦè (çMirrorè) ï ʚʠʢʦʥʫʻ ʟʘʧʫʩʢ ʢʦʤʘʥʜʠ ʜʟʝʨʢʘʣʴʥʦʛʦ 

ʢʦʧʽʶʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʦʙóʻʢʪ, ʚʢʘʟʘʪʠ 2 ʪʦʯʢʠ ʦʩʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʥʘʪʠʩʥʫʪʠ çenterè ʽ ʦʙôʻʢʪ ʚʽʜʟʝʨʢʘʣʠʪʴʩʷ. 

¶ çʇʦʜʦʙʠʝè (çOffsetè) ï ʟʘʧʫʩʢ ʢʦʤʘʥʜʠ ʧʦʙʫʜʦʚʠ 

ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʽʣ, ʧʘʨʘʣʝʣʴʥʠʭ ʚʽʜʨʽʟʢʽʚ ʽ ʢʨʠʚʠʭ. ʅʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ 

ʚʽʜʩʪʘʥʴ ʢʦʧʽʶʚʘʥʥʷ ʽ ʩʪʦʨʦʥʫ, ʥʘ ʷʢʽʡ ʙʫʜʝ ʨʦʟʪʘʰʦʚʘʥʘ ʪʘʢʘ ʢʦʧʽʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʨʠʛʽʥʘʣʫ. 

¶ çʄʘʩʠʚè (çArrayè) ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʙʝʟʣʽʯ ʢʦʧʽʡ ʦʙôʻʢʪʽʚ. 

ʂʦʧʽʾ ʤʦʞʥʘ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʚʟʜʦʚʞ ʧʨʷʤʦʾ, ʚ ʜʝʢʽʣʴʢʘ ʨʷʜʽʚ, ʧʦ ʢʦʣʫ. 
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¶ çʇʝʨʝʥʝʩʪʠè (çMoveè) ï ʚʠʟʠʚʘʻ ʢʦʤʘʥʜʫ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙô̒ ʢʪʘ ʟ 

ʦʜʥʦʛʦ ʤʽʩʮʷ ʢʨʝʩʣʝʥʥʷ ʥʘ ʽʥʰʝ. ʅʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʦʙô̒ ʢʪ, ʚʢʘʟʘʪʠ 

ʙʘʟʦʚʫ ʪʦʯʢʫ (ʟʚʽʜʢʠ ʙʝʨʝʤʦ) ʽ ʜʨʫʛʫ ʪʦʯʢʫ (ʢʫʜʠ ʩʪʘʚʠʤʦ). 

¶ çʇʦʚʝʨʥʫʪʴè (çRotateè) ï ʚʠʟʠʚʘʻ ʢʦʤʘʥʜʫ ʧʦʚʦʨʦʪʫ ʦʙô̒ ʢʪʘ. 

ʅʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʦʙô̒ ʢʪ, ʚʢʘʟʘʪʠ ʪʦʯʢʫ ʮʝʥʪʨʫ ʧʦʚʦʨʦʪʫ ʽ ʟʘʜʘʪʠ ʢʫʪ ʫ 

ʛʨʘʜʫʩʘʭ, ʥʘ ʷʢʠʡ ʦʙô̒ ʢʪ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠ. 

¶ çʄʘʩʰʪʘʙè (çScaleè) ʟʘʧʫʩʢ ʢʦʤʘʥʜʠ AUTOCAD, ʷʢʘ ʟʙʽʣʴʰʫʻ 

ʘʙʦ ʟʤʝʥʰʫʻ ʦʙôʻʢʪ ʫ ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟ. 

¶ çʆʙʨʝʟʘʪʴè (çTrimè) ʚʠʢʦʥʫʻ ʟʘʧʫʩʢ ʢʦʤʘʥʜʠ ʦʙʨʽʟʘʥʥʷ ʦʙô̒ ʢʪʘ 

ʜʦ ʟʘʜʘʥʠʭ ʛʨʘʥʠʮʴ. 

¶ çʋʜʣʠʥʠʪʴè (çExtendè) ʚʠʟʠʚʘ ̒ʢʦʤʘʥʜʫ ʧʦʜʦʚʞʝʥʥʷ ʦʙô̒ ʢʪʘ ʜʦ 

ʟʘʜʘʥʠʭ ʛʨʘʥʠʮʴ. 

¶ çʈʘʟʦʨʚʘʪʴè (çBreakè) ʚʽʜʨʠʚʘʻ ʚʽʜ ʦʙôʻʢʪʘ ʯʘʩʪʠʥʫ ʣʽʥʽʾ ʤʽʞ 

ʜʚʫʤʘ ʚʢʘʟʘʥʠʤʠ ʪʦʯʢʘʤʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʠʭʽʜʥʦʤʫ ʦʙôʻʢʪʽ. 

¶ çʉʦʝʜʠʥʠʪʴè - ʧʝʨʝʪʚʦʨʶʻ ʜʚʘ ʦʢʨʝʤʠʭ ʣʽʥʽʡʥʠʭ ʦʙô̒ ʢʪʘ, ʷʢʽ 

ʩʭʦʜʷʪʴʩʷ ʫ ʩʧʽʣʴʥʽʡ ʚʝʨʰʠʥʽ, ʚ ʻʜʠʥʠʡ ʦʙô̒ ʢʪ ï ʧʦʣʽʣʽʥʽʶ. 

¶ çʌʘʩʢʘè (çChamferè) ʟʥʽʤʘʻ ʬʘʩʢʫ ʟ ʢʫʪʘ, ʢʦʣʠ ʻ ʜʚʘ ʚʽʜʨʽʟʢʠ ʟʽ 

ʩʧʽʣʴʥʦʶ ʚʝʨʰʠʥʦʶ 

¶ çʉʦʧʨʷʞʝʥʠʝè (çFilletè) ʟʥʽʤʘʻ ʩʧʦʣʫʯʝʥʥʷ ʟ ʢʫʪʘ, ʢʦʣʠ ʻ ʜʚʘ 

ʚʽʜʨʽʟʢʠ ʟʽ ʩʧʽʣʴʥʦʶ ʚʝʨʰʠʥʦʶ. 

¶ çʈʘʩʯʣʝʥʠʪʴè (çExploadè) ʨʦʟʙʠʚʘʻ ʻʜʠʥʽ ʩʢʣʘʜʥʽ ʦʙôʻʢʪʠ ʥʘ 

ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ, ʢʦʪʨʽ ʩʪʘʶʪʴ ʧʦʚʥʽʩʪʶ ʥʝʟʘʣʝʞʥʠʤʠ.  

ʄʝʥʶ AUTOCAD çʆʢʥʦè (çWindowè) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʢʨʠʪʪʷ 

ʧʦʪʦʯʥʦʛʦ ʢʨʝʩʣʝʥʥʷ AUTOCAD, ʟʘʢʨʠʪʪʷ ʚʽʢʦʥ ʫʩʽʭ ʚʽʜʢʨʠʪʠʭ ʫ ʧʨʦʛʨʘʤʽ 

ʢʨʝʩʣʝʥʴ, ʪʘʢʦʞ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʧʝʨʝʭʦʜ ʟ ʢʨʝʩʣʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʷ ʘʙʦ 

ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʢʘʩʢʘʜʦʤ, ʟʚʝʨʭʫ ʚʥʠʟ, ʟʣʽʚʘ ʥʘʧʨʘʚʦ.  

ʄʝʥʶ AUTOCAD çʉʧʨʘʚʢʘè (çHelpè) ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʝʨʚʽʩʦʤ 

ʩʧʨʘʚʢʠ ʜʣʷ ʫʩʧ̔ ʰʥʦʛʦ ʨʽʰʝʥʥʷ ʚʠʷʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʦʛʨʘʤʠ AUTOCAD. 

ʇʘʥʝʣʴ ʩʣʦʠ 

ʇʨʦʩʪʝ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʣʽʥʽʡ ʽ ʪʝʢʩʪʫ ʥʘ ʢʨʝʩʣʝʥʥʽ ʩʢʣʘʜʥʦʛʦ ʧʣʘʥʫ ʘʙʦ 

ʩʭʝʤʠ ʤʦʞʝ ʟʘʧʣʫʪʘʪʠ ʥʘʚʽʪʴ ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʽʥʞʝʥʝʨʘ. ʊʦʤʫ ʧʨʦʛʨʘʤʽʩʪʠ 

AUTOCAD ʚʧʨʦʚʘʜʠʣʠ ʦʙôʻʜʥʘʥʥʷ ʣʽʥʽʡ, ʪʝʢʩʪʫ ʪʘ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ ʚ ʛʨʫʧʫ, 

ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʩʣʦʝʤ. ʉʣʦʷʤ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʢʦʣʽʨ, ʫʩʪʘʥʦʚʣʶʚʘʪʠ ʪʠʧ ʽ ʚʘʛʫ 

ʣʽʥʽʡ, ʚʠʤʠʢʘʪʠ, ʟʘʤʦʨʦʞʫʚʘʪʠ. ʅʘʷʚʥʽʩʪʴ ʩʣʦʝʚ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʟ 

ʢʨʝʩʣʝʥʥʷʤ. ʂʦʤʘʥʜʠ ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʩʣʦʷʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʘʥʝʣʽ ʉʣʦʠ ʪʘ 

ʉʚʦʡʩʪʚʘ. ʅʘʪʠʩʥʫʚʰʠ ʥʘ ʢʥʦʧʢʫ ɼʠʩʧʝʪʯʝʨ ʩʚʦʡʩʪʚ ʩʣʦʝʚ, ʚʠʟʠʚʘʻʤʦ 

ʚʽʜʧʦʚʽʜʥʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ, ʜʝ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʩʣʦʡ, ʥʘʟʚʘʪʠ ʡʦʛʦ, 

ʚʩʪʘʥʦʚʠʪʠ ʜʣʷ ʥʴʦʛʦ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʣʽʨ, ʪʠʧ ʽ ʚʘʛʫ ʣʽʥʽʾ. 
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ʅʘʩʪʫʧʥʽ ʧʽʢʪʦʛʨʘʤʠ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʉʣʦʠ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ 

ʢʦʤʘʥʜʠ: 

¶ ɺʤʠʢʘʶʪʴ/ʚʠʤʠʢʘʶʪʴ ʚʠʜʠʤʽʩʪʴ ʩʣʦʾʚ; 

¶ ɿʘʤʦʨʦʟʢʘ ʩʣʦʾʚ. ʊʘʢʦʞ ʧʨʠʭʦʚʫʻ ʩʣʦʡ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʞʠʤʫ ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʝʛʝʥʝʨʘʮʽʾ ʩʣʦʡ ʥʝ ʧʝʨʝʤʘʣʴʦʚʫʻʪʴʩʷ. 

¶ ɹʣʦʢʫʚʘʥʥʷ ʩʣʦʷ. ʉʣʦʡ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʜʠʤʠʤ, ʘʣʝ ʢʦʤʘʥʜʠ 
ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʶʪʴ ʥʝʜʦʩʪʫʧʥʠʤʠ. 

¶ ʂʦʣʽʨ ʦʙʠʨʘʻʪʴʩʷ ʟʘ ʙʘʞʘʥʥʷʤ ʜʣʷ ʥʘʦʯʥʦʩʪʽ. 

 
 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʢʨʝʩʣʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʦʩʪʫʧʥʠʡ ʪʽʣʴʢʠ ʦʜʠʥ 

ʩʣʦʡ 0. ʎʝ ʩʠʩʪʝʤʥʠʡ ʩʣʦʡ, ʽ ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʚʠʜʘʣʠʪʠ. 

ʋʩʽ ʥʦʚʽ ʦʙôʻʢʪʠ ʩʪʚʦʨʶʶʪʴʩʷ ʫ ʧʦʪʦʯʥʦʤʫ ʩʣʦʝ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʥʝʩʪʠ 

ʦʙôʻʢʪʠ ʟ ʦʜʥʦʛʦ ʩʣʦʷ ʜʦ ʽʥʰʦʛʦ, ʪʨʝʙʘ ʾʭ ʚʠʜʽʣʠʪʠ ʤʠʰʢʦʶ, ʘ ʧʦʪʽʤ ʫ 

ʚʠʧʘʜʘʶʯʦʤʫ ʩʧʠʩʢʫ ʦʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʩʣʦʡ. ʊʘʢʦʞ ʩʣʦʡ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʫ 

ʧʘʥʝʣʽ ʉʚʦʡʩʪʚ, ʢʣʘʮʥʫʚʰʠ ʧʦ ʦʙôʻʢʪʫ 2 ʨʘʟʠ ʘʙʦ ʯʝʨʝʟ ʢʦʥʪʝʢʩʥʝ ʤʝʥʶ 

ʦʙʨʘʪʠ ʉʚʦʡʩʪʚʘ. (ʈʠʩ. IV.4.2. ɯʥʪʝʨʬʝʡʩ  ʧʘʥʝʣʽ ñʉɺʆʁʉʊɺɸò) 
 

 
 

ʈʠʩ. IV.4.2. ɯʥʪʝʨʬʝʡʩ  ʧʘʥʝʣʽ ñʉɺʆʁʉʊɺɸò 

 

ɺʚʝʜʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʧʠʪʘʥʴ ʧʨʠ ʨʦʙʦʪʽ ʟ ʩʠʩʪʝʤʦʶ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ 3 ʪʠʧʠ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʚʚʦʜʫ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʷʢ 

ʜʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʪʘʢ ʽ ʧʦʣʷʨʥʘ. 
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ɺʽʟʫʘʣʴʥʽ ʢʦʦʨʜʠʥʘʪʠ 

ʎʝʡ ʩʧʦʩʽʙ ʚʚʦʜʫ ʢʦʦʨʜʠʥʘʪ ʻ ʥʘʡʧʨʦʩʪʽʰʠʤ: ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʚʚʦʜʷʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʣʽʢʦʤ ʤʠʰʽ ʥʘ ʦʙʣʘʩʪʽ ʤʦʜʝʣʽ. ʅʘʧʨʠʢʣʘʜ, 

ʚʠʟʠʚʘʻʤʦ ʢʦʤʘʥʜʫ line (ʣʽʥʽʷ)  ʽ ʤʘʣʶʻʤʦ ʣʽʥʽʾ, ʢʣʽʢʘʷ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ 

ʢʨʝʩʣʝʥʥʽ. ɿʘʚʝʨʰʠʪʠ ʢʦʤʘʥʜʫ ʤʦʞʥʘ, ʥʘʪʠʩʥʫʚʰʠ ʢʣʘʚʽʰʫ çenterè . ʎʝʡ ʩʧʦʩʽʙ 

ʟʨʫʯʥʠʡ ʧʨʠ ʝʩʢʽʟʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʜʝ ʥʝʧʦʪʨʽʙʥʦ ʪʦʯʥʠʭ ʧʦʙʫʜʦʚ. ʄʦʞʥʘ 

ʟʙʽʣʴʰʠʪʠ ʪʦʯʥʽʩʪʴ ʚʚʦʜʫ, ʚʢʣʶʯʠʚʰʠ ʨʝʞʠʤ ʦʙôʻʢʪʥʦʾ ʧʨʠʚôʷʟʢʠ. 

ɸʙʩʦʣʶʪʥʽ ʢʦʦʨʜʠʥʘʪʠ 

ʋ ʷʢʦʩʪʽ ʘʙʩʦʣʶʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ ʜʝʢʘʨʪʦʚʽ (O,X,Y), 

ʪʘʢ ʽ ʧʦʣʷʨʥʽ ʢʦʦʨʜʠʥʘʪʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʘʙʩʦʣʶʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʻ ʪʝ, ʱʦ 

ʚʦʥʘ ʤʘʻ ʬʽʢʩʦʚʘʥʠʡ ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ (ʪʦʯʢʫ 0,0), ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʽ ʚʠʢʦʥʫʶʪʴʩʷ 

ʚʩʽ ʧʦʙʫʜʦʚʠ. ʊʦʯʢʘ ʫ ʜʝʢʘʨʪʦʚʽʡ ʩʠʩʪʝʤʽ ʟʘʜʘʻʪʴʩʷ ʜʚʦʤʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘ 

ʧʣʦɦʠʥʽ, ʥʘʧʨʠʢʣʘʜ: 5,15. 

ʊʫʪ ʧʝʨʰʘ ʢʦʦʨʜʠʥʘʪʘ ï ʮʝ x, ʜʨʫʛʘ ï ʫ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʪʦʯʢʫ ʫ 

ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʪʦ ʜʦʜʘʻʤʦ z (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ z=0): 3,-5,25,9. 

ʂʦʦʨʜʠʥʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʮʽʣʠʤʠ ʯʠʩʣʘʤʠ, ʪʘʢ ʽ ʜʽʡʩʥʠʤʠ. ʋ ʧʦʣʷʨʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ʤʠ ʚʢʘʟʫʻʤʦ  ʢʫʪ ʧʦʚʦʨʦʪʫ ʽ ʚʽʜʩʪʘʥʴ ʜʦ ʪʦʯʢʠ. ʇʨʠ ʮʴʦʤʫ ʫ 

ʧʨʦʛʨʘʤʽ AUTOCAD ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʪʠʧ ʟʘʧʠʩʫ: ʚʽʜʩʪʘʥʴ<ʢʫʪ. 

ʅʘʧʨʠʢʣʘʜ: 7.15<50. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʪʦʯʢʘ ʚʽʜʣʽʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʨʷʤʽʡ, 

ʧʨʦʚʝʜʝʥʽʡ ʧʽʜ ʢʫʪʦʤ 50 ʛʨʘʜʫʩʽʚ ʥʘ ʚʽʜʩʪʘʥʽ 7.15 ʚʽʜ ʧʦʯʘʪʢʫ ʚʽʜʣʽʢʫ.  ʗʢʱʦ 

ʥʝʦʙʭʽʜʥʘ ʢʦʦʨʜʠʥʘʪʘ z (z=5), ʪʦ ʚʦʥʘ ʚʢʘʟʫʻʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

5.25<50,10. 

ɺʽʜʥʦʩʥʽ ʢʦʦʨʜʠʥʘʪʠ 

ʊʦʯʢʦʶ ʚʽʜʣʽʢʫ ʜʣʷ ʚʽʜʥʦʩʥʠʭ ʢʦʦʨʜʠʥʘʪ ʻ ʦʩʪʘʥʥʷ ʚʚʝʜʝʥʘ ʪʦʯʢʘ. ɼʣʷ ʾʭ 

ʧʦʟʥʘʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʤʚʦʣ @. ɿʘʧʠʩ ʚʽʜʥʦʩʥʠʭ ʜʝʢʘʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ 

ʥʘʩʪʫʧʥʠʡ: @x, y, z. ʗʢʱʦ ʧʦʙʫʜʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʧʣʦʱʠʥʽ (X,Y), ʪʦ z ʤʦʞʥʘ 

ʥʝ ʚʢʘʟʫʚʘʪʠ. ɿʘʧʠʩ ʚʽʜʥʦʩʥʠʭ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ ʥʘʩʪʫʧʥʠʡ: @ʚʽʜʩʪʘʥʴ<ʢʫʪ. 

ɺʠʢʣʠʢ ʢʦʤʘʥʜ. 

ɹʽʣʴʰʽʩʪʴ ʢʦʤʘʥʜ ʫ AUTOCAD ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ 3 ʩʧʦʩʦʙʘʤʠ: 

¶ ʂʣʽʢʥʫʪʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ; 

¶ ɺʚʝʩʪʠ ʽʤô̫  ʢʦʤʘʥʜʠ ʚ ʢʦʤʘʥʜʥʫ ʩʪʨʦʢʫ; 

¶ ʆʙʨʘʪʠ ʢʦʤʘʥʜʫ ʫ ʩʪʨʦʮʽ ʤʝʥʶ AUTOCAD. 

ɺʠʜʽʣʝʥʥʷ ʦʙôʻʢʪʽʚ 

ɯʩʥʫʻ 2 ʚʠʜʠ ʚʠʜʽʣʝʥʥʷ ʦʙôʻʢʪʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʧʨʷʤʦʤ ʚʠʙʦʨʫ. 

¶ ʗʢʱʦ ʧʦʩʪʘʚʠʪʠ ʪʦʯʢʫ ʟʣʽʚʘ ʚʽʜ ʦʙôʻʢʪʘ, ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʥʦʧʢʫ 
ʤʠʰʽ, ʧʦʪʽʤ ʧʝʨʝʤʽʩʪʠʪʠ ʤʠʰʫ ʚʧʨʘʚʦ, ʪʦ ʫʪʚʦʨʠʪʴʩʷ ʩʠʥʽʡ ʧʨʷʤʦʢʫʪʥʠʢ, 

ʧʨʠ ʮʴʦʤʫ ʚʠʜʽʣʷʪʴʩʷ ʪʽʣʴʢʠ ʪʽ ʬʽʛʫʨʠ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʦʧʠʥʷʪʴʩʷ ʫ ʡʦʛʦ 

ʦʙʣʘʩʪʽ.  

¶ ʗʢʱʦ ʧʦʩʪʘʚʠʪʠ ʪʦʯʢʫ ʧʨʘʚʦʨʫʯ ʚʽʜ ʦʙô̒ ʢʪʘ ʽ ʨʫʭʘʪʠ ʤʠʰʫ ʚʣʽʚʦ, 

ʪʦ ʫʪʚʦʨʠʪʴʩʷ ʧʨʷʤʦʢʫʪʥʠʢ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ, ʧʨʠ ʮʴʦʤʫ ʚʠʜʽʣʷʪʴʩʷ 

ʦʙô̒ ʢʪʠ, ʷʢʽ ʭʦʯʘ ʙ ʪʨʦʭʠ ʧʦʧʘʣʠ ʫ ʮʶ ʦʙʣʘʩʪʴ. 

¶ ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʦʙôʻʢʪ, ʘ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 
ʢʨʝʩʣʝʥʥʽ ʜʫʞʝ ʙʘʛʘʪʦ ʽ ʜʚʦʤʘ ʧʦʧʝʨʝʜʥʽʤʠ ʩʧʦʩʦʙʘʤʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 
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ʥʝʟʨʫʯʥʦ, ʪʦʜʽ ʧʽʜʚʦʜʠʤʦ ʢʫʨʩʦʨ ʤʠʰʽ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʦʙôʻʢʪʫ ʽ ʢʣʘʮʘʥʥʷʤ 

ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʥʘ ʥʴʦʤʫ ʦʙʠʨʘʻʤʦ ʡʦʛʦ. 

ɺʠʜʽʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʜʘʻ ʜʦʩʪʫʧ ʜʦ ʨʝʜʘʛʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ. 

ʌʫʥʢʮʽʾ ʤʠʰʽ  

ʇʨʠ ʧʦʜʚʽʡʥʦʤʫ ʥʘʪʠʩʢʘʥʥʽ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ʥʘ ʦʙôʻʢʪʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ 

ʧʘʥʝʣʴ ʩʚʦʡʩʪʚ, ʫ ʷʢʽʡ ʚʢʘʟʫʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʘ: ʢʦʣʽʨ, ʩʣʦʡ, ʪʠʧ 

ʣʽʥʽʾʾ, ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʜʦʚʞʠʥʘ, ʨʘʜʽʫʩ ʪʦʱʦ.)  

ʇʨʘʚʘ ʢʥʦʧʢʘ ʤʠʰʽ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʟʦʚʫ ʢʦʥʪʝʢʩʥʦʛʦ ʤʝʥʶ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʝʩʘ ʤʠʰʽ ʪʘʢʦʞ ʚʠʢʦʥʫʶʪʴ ʜʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʚʽʛʘʮʽʻʶ: 

¶ ɿʘʪʠʩʥʫʪʘ ʩʝʨʝʜʥʷ ʢʥʦʧʢʘ ʤʠʰʽ ï ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʦʙʣʘʩʪʽ 

ʤʦʜʝʣʽ. 

¶ ʇʦʜʚʽʡʥʝ ʢʣʘʮʘʥʥʷ ʧʦ ʢʦʣʝʩʠʢʫ ʤʠʰʽ ï ʦʧʪʠʤʽʟʫʻ ʤʘʩʰʪʘʙ 

ʦʙʣʘʩʪʽ ʤʦʜʝʣʽ. 

¶ ʆʙʝʨʪʠ ʢʦʣʝʩʠʢʘ ʚʽʜ ʩʝʙʝ ï ʚʠʢʦʥʫʶʪʴ ʥʘʙʣʠʞʝʥʥʷ ʢʨʝʩʣʝʥʥʷ. 

¶ ʆʙʝʨʪʠ ʢʦʣʝʩʠʢʘ ʥʘ ʩʝʙʝ ï ʚʠʢʦʥʫʶʪʴ ʚʽʜʜʘʣʝʥʥʷ ʢʨʝʩʣʝʥʥʷ ʚ 

ʦʙʣʘʩʪʽ ʤʦʜʝʣʽ. 

ʇʘʥʝʣʴ ʨʠʩʦʚʘʥʠʝ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʘʥʝʣʠ ʨʠʩʦʚʘʥʠʷ ʧʦʙʫʜʫʻʤʦ ʚʽʜʨʽʟʦʢ, 

ʧʦʣʽʣʽʥʽʶ, ʢʦʣʦ, ʩʧʣʘʡʥ, ʪʝʢʩʪ. 

¶ çʆʪʨʝʟʦʢè - ʚʠʢʣʠʢʘʻʤʦ ʮʶ ʢʦʤʘʥʜʫ, ʦʙʨʘʚʰʠ ʚʽʜʧʦʚʽʜʥʫ 

ʽʢʦʥʢʫ ʥʘ ʧʘʥʝʣʽ. ɹʫʜʫʻʤʦ ʚʽʜʨʽʟʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢ ʟʚʘʥʠʭ ʚʽʟʫʘʣʴʥʠʭ 

ʢʦʦʨʜʠʥʘʪ ï ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʯʦʨʥʠʡ ʝʢʨʘʥ ʽ ʢʣʘʮʘʻʤʦ ʣʽʚʦʶ ʢʥʦʧʢʦʶ 

ʤʠʰʽ. ʊʘʢ ʤʠ ʚʢʘʟʘʣʠ ʧʝʨʰʫ ʪʦʯʢʫ. ɼʘʣʽ ʚʽʜʚʦʜʠʤʦ ʢʫʨʩʦʨ ʚ ʩʪʦʨʦʥʫ ʽ 

ʚʢʘʟʫʻʤʦ ʜʨʫʛʫ ʪʦʯʢʫ ʚʽʜʨʽʟʢʘ. ʄʠ ʧʦʙʫʜʫʚʘʣʠ ʦʜʠʥ ʚʽʜʨʽʟʦʢ. ɸʣʝ 

ʢʦʤʘʥʜʘ ʱʝ ʧʨʘʮʶʻ ʠ ʩʠʩʪʝʤʘ ʯʝʢʘʻ ʚʚʦʜʫ ʱʝ ʦʜʥʽʻʾ ʪʦʯʢʠ. ʊʦʤʫ ʘʙʦ 

ʧʨʦʜʦʚʞʫʻʤʦ ʚʚʦʜ ʪʦʯʦʢ ʪʠʤ ʩʘʤʠʤ ʩʧʦʩʦʙʦʤ, ʘʙʦ ʟʘʚʝʨʰʫʻʤʦ ʢʦʤʘʥʜʫ, 

ʥʘʪʠʩʥʫʚʰʠ çEnterè, çEscè, ʧʨʦʙʽʣ ʯʠ ʢʦʨʠʩʪʫʶʯʠʩʴ ʢʦʥʪʝʢʩʪʥʠʤ ʤʝʥʶ. 

ɼʦ ʨʝʯʽ, ʷʢʱʦ ʦʜʠʥ ʨʘʟ ʥʘʪʠʩʥʫʪʠ ʧʨʦʙʽʣ, ʪʦ ʢʦʤʘʥʜʘ ʟʘʚʝʨʰʠʪʴʩʷ, ʘ ʷʢʱʦ 

ʜʨʫʛʠʡ, ʪʦ ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʚʪʦʨʫ ʪʽʻʾ ʞ ʩʘʤʦʾ ʦʧʝʨʘʮʽʾ, ʘ ʮʝ ʜʫʞʝ 

ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʧʨʠ ʦʜʥʦʪʠʧʥʽʡ ʨʦʙʦʪʽ. 

¶ çʇʦʣʠʣʠʥʠʷè - ʮʷ ʢʦʤʘʥʜʘ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ 

ʧʦʧʝʨʝʜʥʷ. 

¶ çʆʢʨʫʞʥʦʩʪʴè - ʧʽʩʣʷ ʚʽʜʨʽʟʢʘ ʢʦʣʦ ʩʘʤʘ ʧʦʰʠʨʝʥʘ ʬʽʛʫʨʘ. 

ɿʘʧʫʩʢʘʻʤʦ ʮʶ ʢʦʤʘʥʜʫ. ʊʘʢʦʞ, ʷʢ ʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʚʽʜʨʽʟʢʘ, ʥʘʤ ʥʝʦʙʭʽʜʥʦ 

ʚʢʘʟʘʪʠ 2 ʪʦʯʢʠ. ʇʝʨʰʘ ʪʦʯʢʘ ï ʮʝ ʮʝʥʪʨ ʢʦʣʘ, ʜʨʫʛʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ 

ʜʦ ʜʫʛʠ ʢʦʣʘ, ʪʦʙʪʦ ʨʘʜʽʫʩ. ʊʦʯʢʫ ʽ ʨʘʜʽʫʩ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʷʢ ʥʘ ʝʢʨʘʥʽ, ʪʘʢ 

ʽ ʢʦʦʨʜʠʥʘʪʥʠʤ ʩʧʦʩʦʙʦʤ. 

¶ çʉʧʣʘʡʥè - ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʦʨʤ ʣʽʥʽʡ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʧʨʠʨʦʜʽ 

ʪʘ ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʧʨʷʤʠʤʠ ʣʽʥʽʷʤʠ ʘʙʦ ʜʫʛʘʤʠ. ɺ 

AUTOCAD ʩʢʣʘʜʥʽ ʣʽʥʽʾ ʙʫʜʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ çʩʧʣʘʡʥè. 

ʉʧʣʘʡʥ ï ʮʝ ʢʨʠʚʘ, ʷʢʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʢʽʥʮʝʚʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʨʽʟʢʽʚ, ʢʦʞʝʥ ʟ 

ʷʢʠʭ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʝʧʝʥʽ.  

ɯʩʥʫʻ 2 ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʩʧʣʘʡʥʦʚ: 
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1. ɺʢʘʟʫʶʪʴʩʷ ʪʦʯʢʠ ʢʨʠʚʦʾ. ʏʠʤ ʾʭ ʙʽʣʴʰʝ, ʪʠʤ ʪʦʯʥʽʰʝ 

ʢʨʠʚʘ. 

2. ʇʦʙʫʜʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ ʯʝʨʝʟ ʜʦʪʠʯʥʽ ʜʦ ʩʧʣʘʡʥʘ. ʎʝʡ 

ʩʧʦʩʽʙ ʪʘʢʦʞ ʽʥʢʦʣʠ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘʣʝ ʤʠ ʙʫʜʝʤʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʝʨʰʠʤ. 

ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʘʢʠʡ ʩʘʤʠʡ, ʷʢ ʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʚʽʜʨʽʟʢʘ ʘʙʦ ʧʦʣʽʣʽʥʽʾ. 

ɿʤʽʥʘ ʬʦʨʤʠ ʧʦʙʫʜʦʚʘʥʦʾ ʢʨʠʚʦʾ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʆʙʨʘʚʰʠ 

ʩʧʣʘʡʥ, ʦʪʨʠʤʘʻʤʦ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʚʢʘʟʘʥʠʭ ʧʨʠ ʧʦʙʫʜʦʚʽ ʚʝʨʰʠʥ ʽ ʟʤʽʥʶʻʤʦ ʾʭ 

ʨʦʟʤʽʱʝʥʥʷ ʘʙʦ ʢʽʣʴʢʽʩʪʴ. 

¶ çʊʝʢʩʪè - ʪʝʢʩʪ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʢʨʝʩʣʝʥʥʷ. 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʪʝʢʩʪʫ ʽʩʥʫʶʪʴ ʪʘʢ ʟʚʘʥʽ ʪʝʢʩʪʦʚʽ 

ʩʪʠʣʽ, ʢʦʪʨʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʰʨʠʬʪ, ʚʠʩʦʪʫ ʢʨʝʩʣʝʥʥʷ ʩʠʤʚʦʣʽʚ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʘʧʠʩʽʚ ʚ ʧʨʦʛʨʘʤʽ AUTOCAD ʽʩʥʫʶʪʴ ʦʜʥʦʩʪʨʦʢʦʚʽ ʽ 

ʙʘʛʘʪʦʩʪʨʦʢʦʚʽ ʪʝʢʩʪʠ. ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʥʠʤʠ ʚ ʽʥʩʪʨʫʤʝʥʪʘʭ ʨʝʜʘʛʫʚʘʥʥʷ.  

ɺʠʟʠʚʘʻʤʦ ʢʦʤʘʥʜʫ, ʚʢʘʟʫʻʤʦ ʧʦʯʘʪʢʦʚʫ ʪʦʯʢʫ, ʧʦʪʽʤ ʢʽʥʮʝʚʫ, 

ʩʬʦʨʤʫʚʘʚʰʠ ʪʘʢʠʤ ʯʠʥʦʤ ʦʙʣʘʩʪʴ ʪʝʢʩʪʫ, ʚʠʩʦʪʫ ʡ ʰʠʨʠʥʫ ʷʢʦʾ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʚʟʫʥʢʽʚ. ʊʠʤ 

ʯʘʩʦʤ ʥʘ ʧʘʥʝʣʽ çʌʦʨʤʘʪ ʪʝʢʩʪʘè ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʢʩʪʫ ʽ ʟʘʩʦʙʠ 

ʨʝʜʘʛʫʚʘʥʥʷ. ʎʝ ʤʘʡʞʝ ʪʦʡ ʩʘʤʠʡ Microsoft Word. ʊʘʢʽ ʤʝʥʶ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʽ. ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʚʦʨʝʥʦʛʦ ʙʘʛʘʪʦ ʩʪʨʦʢʦʚʦʛʦ ʪʝʢʩʪʫ 

ʥʝʦʙʭʽʜʥʦ ʢʣʽʢʥʫʪʠ 2 ʨʘʟʠ ʧʦ ʦʙʣʘʩʪʽ ʪʝʢʩʪʫ. 

ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʢʦʤʘʥʜʠ: 

¶ çʋʜʘʣʝʥʠʝè ( çEraseè) ï ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʜʘʣʠʪʠ ʥʘʢʨʝʩʣʝʥʽ 

ʦʙôʻʢʪʠ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʚʽʜʧʦʚʽʜʥʫ ʢʥʦʧʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʚʦʾ 

ʢʥʦʧʢʠ ʤʠʰʽ ʦʙʨʘʪʠ ʾʭ ʽ ʥʘʪʠʩʥʫʪʠ çEnterè ʘʙʦ ʧʨʦʙʽʣ. ʊʘʢʦʞ ʻ ʽʥʰʠʡ 

ʩʧʦʩʽʙ ï ʩʧʦʯʘʪʢʫ ʦʙʠʨʘʻʤʦ ʦʙô̒ ʢʪ, ʘ ʧʦʪʽʤ ʚʠʜʘʣʷʻʤʦ. 

¶ çʂʦʧʠʨʦʚʘʪʴè (çCopyè) ï ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʢʦʧʽʶʚʘʥʥʷ 

ʦʙôʻʢʪʽʚ: 

1. ɺʠʜʽʣʷʻʤʦ ʦʙô̒ ʢʪ (ʟʚʽʜʢʠ ʙʝʨʝʤʦ), ʦʙʠʨʘʻʤʦ ʢʦʤʘʥʜʫ 

ʢʦʧʽʶʚʘʥʥʷ ʽ  ʨʦʙʠʤʦ ʢʦʧʽʶ ʫ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʥʘ ʢʨʝʩʣʝʥʥʽ. ɼʫʞʝ 

ʟʨʫʯʥʦ ʧʨʠ ʥʘʥʝʩʝʥʥʽ ʜʝʨʝʚ ʘʙʦ ʧʽʜʧʠʩʽʚ, ʦʩʢʽʣʴʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʙʝʟʣʽʯ ʢʦʧʽʡ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʧʦʚʪʦʨʥʦ ʢʦʤʘʥʜʫ. 

2. ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ 

ʢʦʧʽʶʚʘʪʠ ʦʙô̒ ʢʪ ʥʘ ʚʽʜʦʤʫ ʚʽʜʩʪʘʥʴ. ɼʣʷ ʮʴʦʛʦ ʦʙʠʨʘʻʤʦ ʢʦʤʘʥʜʫ, 

ʚʠʙʠʨʘʻʤʦ ʦʙôʻʢʪ, ʥʘʪʠʩʢʘʻʤʦ ʧʨʦʙʽʣ, ʬʽʢʩʫʻʤʦ ʙʘʟʦʚʫ ʪʦʯʢʫ 

(ʟʚʽʜʢʠ ʙʝʨʝʤʦ), ʚʽʜʚʦʜʠʤʦ ʢʫʨʩʦʨ ʟʘ ʥʘʧʨʷʤʦʤ ʢʦʧʽʶʚʘʥʥʷ, ʚ 

ʢʦʤʘʥʜʥʫ ʩʪʨʦʢʫ ʚʚʦʜʠʤʦ ʚʽʜʩʪʘʥʴ ʽ ʥʘʪʠʩʢʘʻʤʦ çEnterè. ɿʚʝʨʥʽʪʴ 

ʫʚʘʛʫ, ʢʦʤʘʥʜʘ ʥʝ ʟʘʚʝʨʰʝʥʘ ʽ ʩʠʩʪʝʤʘ ʯʝʢʘʻ ʧʦʚʪʦʨʥʦʛʦ 

ʢʦʧʽʶʚʘʥʥʷ, ʪʦʤʫ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʚʦʜʠʤʦ ʥʦʚʫ ʚʽʜʩʪʘʥʴ ʽ ʟʥʦʚʫ 

ʥʘʪʠʩʢʘʻʤʦ çEnterè. ɺʽʜʩʪʘʥʴ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʚʽʜ ʙʘʟʦʚʦʾ ʪʦʯʢʠ, ʪʦʤʫ 

ʷʢʱʦ ʦʙôʻʢʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ 5 ʤ, ʪʦ 

ʚʚʦʜʠʤʦ 5, 10, 15é 



 

120 

 

çɿʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝè (çMirrorè) ï ʫ ʧʨʠʨʦʜʽ ʽ ʪʝʭʥʽʮʽ ʤʠ ʩʪʠʢʘʻʤʦʩʷ ʟ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʠʤʝʪʨʠʯʥʠʭ ʪʽʣ ʽ ʬʽʛʫʨ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʢʦʤʘʥʜʠ ʤʦʞʥʘ 

ʜʟʝʨʢʘʣʴʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʦʙôʻʢʪʠ ʚʽʜʥʦʩʥʦ ʣʽʥʽʾ ʩʠʤʝʪʨʽʾ. ʅʘʤʘʣʶʻʤʦ 

ʧʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʨʰʠʥ (0,0); (20,20); (0,20). ʇʦʪʽʤ 

ʚʠʙʝʨʝʤʦ ʢʦʤʘʥʜʫ çɿʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝè ʽ ʟʨʦʙʠʤʦ ʥʘʩʪʫʧʥʽ ʜʽʾ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʟʘʧʠʪʠ ʢʦʤʘʥʜʥʦʾ ʩʪʨʦʢʠ: 

1. ʆʙʠʨʘʻʤʦ ʢʘʪʝʪʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʷʢʽ ʙʫʜʫʪʴ 

ʚʽʜʜʟʝʨʢʘʣʶʚʘʪʠʩʷ, ʽ ʥʘʪʠʩʢʘʻʤʦ çEnterè. 

2. ʆʙʠʨʘʻʤʦ ʧʝʨʰʫ ʪʦʯʢʫ ʦʩʽ ʚʽʜʦʙʨʘʞʝʥʥʷ (0,0) ʽ ʜʨʫʛʫ 

ʪʦʯʢʫ (20,20). ʗʢʱʦ ʚʠʭʽʜʥʠʡ ʪʨʠʢʫʪʥʠʢ ʚʠʜʘʣʷʪʠ ʥʝ ʪʨʝʙʘ, 

ʥʘʪʠʩʢʘʻʤʦ çEnterè. 

3. ʋ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʫ ʢʦʤʘʥʜʥʽʡ ʩʪʨʦʯʮʽ ʧʠʰʝʤʦ 

çʜʘè ʽ ʥʘʪʠʩʢʘʻʤʦ çEnterè. 

çʇʦʜʦʙʠʝè (çOffsetè) ï ʢʦʤʘʥʜʘ, ʷʢʫ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʙʫʜʠʥʢʽʚ.  

1. ʆʙʠʨʘʻʤʦ çʆʪʨʝʟʦʢè ʽ ʤʘʣʶʻʤʦ ʣʽʥʽʶ ʜʦʚʞʠʥʦʶ 6 ʤ 

(ʜʣʷ ʥʘʦʯʥʦʩʪʽ ʧʨʠ ʫʚʽʤʢʥʝʥʦʤʫ ʨʝʞʠʤʽ çʆʨʪʦè). 

2. ɺʠʤʠʢʘʻʤʦ ʨʝʞʠʤ çʆʨʪʦè ʽ ʜʘʣʽ ʧʨʘʮʶʻʤʦ ʚ ʨʝʞʠʤʽ 

çʇʨʠʚʷʟʢʘè. 

3. ʆʙʠʨʘʻʤʦ ʥʘʤʘʣʴʦʚʘʥʠʡ ʚʽʜʨʽʟʦʢ, ʟʘʧʫʩʢʘʻʤʦ ʢʦʤʘʥʜʫ 

çʇʦʜʦʙʠʝè, ʫ ʢʦʤʘʥʜʥʽʡ ʩʪʨʦʯʮʽ ʟʘʜʘʻʤʦ ʜʦʚʞʠʥʫ ʙʫʜʠʥʢʫ 8 

ʤʝʪʨʽʚ, ʥʘʪʠʩʢʘʻʤʦ çEnterè, ʢʣʘʮʘʻʤʦ ʥʘ ʦʙʣʘʩʪʽ ʝʢʨʘʥʫ ʥʘʜ 

ʚʽʜʨʽʟʢʦʤ ʽ ʟʥʦʚʫ ʥʘʪʠʩʢʘʻʤʦ çEnterè ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʦʤʘʥʜʠ. 

4. ʆʙʠʨʘʻʤʦ çʆʪʨʝʟʦʢè ʽ ʟôʻʜʥʫʻʤʦ ʚʽʜʧʦʚʽʜʥʽ ʚʝʨʰʠʥʠ 2 

ʚʽʜʨʽʟʢʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʷʤʦʢʫʪʥʦʛʦ ʙʫʜʠʥʢʫ ʨʦʟʤʽʨʦʤ 6 ʥʘ 8 

ʤʝʪʨʽʚ.  

5. ʇʝʨʝʚʽʨʢʫ ʜʦʚʞʠʥ ʣʽʥʽʡ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʘʥʜʠ çʈʘʩʩʪʦʷʥʠʝè ʤʝʥʶ ʉʚʝʜʝʥʠʷ, ʘ ʧʝʨʝʚʽʨʢʫ ʚʥʫʪʨʽʰʥʽʭ 

ʢʫʪʽʚ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ çʋʛʣʦʚʦʶè ʤʝʥʶ ʈʘʟʤʝʨ. 

çʇʝʨʝʤʝʩʪʠʪʴè (çMoveè) ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʢʦʤʘʥʜʠ ʤʦʞʥʘ ʧʝʨʝʤʽʱʘʪʠ 

ʦʙôʻʢʪ ʘʙʦ ʛʨʫʧʠ ʦʙôʻʢʪʽʚ. 

1. ʆʙʠʨʘʻʤʦ ʥʘʰ ʙʫʜʠʥʦʢ ʙʫʜʴ-ʷʢʠʤ ʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ 

ʩʧʦʩʦʙʽʚ. 

2. ɿʘʧʫʩʢʘʻʤʦ ʢʦʤʘʥʜʫ çʇʝʨʝʤʝʩʪʠʪʴè. 

3. ʆʙʠʨʘʻʤʦ ʙʘʟʦʚʫ ʪʦʯʢʫ ʥʘ ʙʫʜʠʥʢʫ, ʘʙʦ ʚ ʩʝʨʝʜʠʥʽ 

ʥʴʦʛʦ. 

4. ɿʘʜʘʻʤʦ ʥʘʧʨʷʤ ʽ ʚʽʜʩʪʘʥʴ ʬʽʢʩʦʚʘʥʫ ʘʙʦ ʜʦʚʽʣʴʥʫ ʽ 

ʥʘʪʠʩʢʘʻʤʦ çEnterè. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʽ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʥʦʩʫ ʪʝʢʩʪʫ, ʢʦʣʘ, 

ʜʝʨʝʚ ʪʦʱʦ ʻ ʥʘʩʪʫʧʥʠʡ ʚʠʢʣʠʢ ʮʽʻʾ ʢʦʤʘʥʜʠ: 

1. ʆʙʠʨʘʻʤʦ ʦʙô̒ ʢʪ, ʷʢʠʡ ʙʫʜʝʤʦ ʧʝʨʝʤʽʱʘʪʠ. 

2. ʆʙʠʨʘʻʤʦ ʪʦʯʢʫ ʥʘ ʦʙô̒ ʢʪʽ. 

3. ʅʘʪʠʩʢʘʻʤʦ ʧʨʦʙʽʣ. 



 

121 

 

4. ɺʢʘʟʫʻʤʦ ʥʘ ʝʢʨʘʥʽ ʥʦʚʝ ʧʦʣʦʞʝʥʥʷ ʘʙʦ ʚʚʦʜʠʤʦ ʥʦʚʽ 

ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ. 

çʇʦʚʦʨʦʪè (çRotateè) ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʢʦʤʘʥʜʠ ʤʦʞʥʘ ʦʙʝʨʪʘʪʠ 

ʦʙôʻʢʪʠ ʥʘ ʬʽʢʩʦʚʘʥʠʡ ʘʙʦ ʜʦʚʽʣʴʥʠʡ ʢʫʪ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ 

ʥʘʩʪʫʧʥʘ: 

1. ʆʙʝʨʝʤʦ ʥʘʤʘʣʴʦʚʘʥʠʡ ʥʘʤʠ ʨʘʥʽʰʝ ʧʨʷʤʦʢʫʪʥʠʢ. 

2. ɿʘʧʫʩʢʘʻʤʦ ʢʦʤʘʥʜʫ çʇʦʚʦʨʦʪè, ʦʙʨʘʚʰʠ ʚʽʜʧʦʚʽʜʥʦ 

ʢʥʦʧʢʫ ʘʙʦ ʥʘʪʠʩʥʫʚʰʠ çEnterè. 

3. ʂʣʽʢʥʝʤʦ ʥʘ ʪʦʯʢʫ, ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʦʙʝʨʪ. 

4. ɺʚʝʜʝʤʦ ʢʫʪ ʧʦʚʦʨʦʪʫ ʚ ʢʦʤʘʥʜʥʽʡ ʩʪʨʦʯʮʽ ʽ ʥʘʪʠʩʥʝʤʦ 

çEnterè ʘʙʦ ʫʢʘʞʝʤʦ ʡʦʛʦ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʢʠ ʧʨʠʙʣʠʟʥʦ.   

ʊʘʢʦʞ ʧʦʚʦʨʦʪ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ: 

1. ʆʙʠʨʘʻʤʦ ʧʨʷʤʦʢʫʪʥʠʢ. 

2. ɺʠʜʽʣʷʻʤʦ ʪʦʯʢʫ ʚʽʜʥʦʩʥʦ, ʷʢʦʾ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʧʦʚʦʨʦʪ. 

3. ʅʘʪʠʩʢʘʻʤʦ ʧʨʦʙʽʣ 2 ʨʘʟʠ. 

4. ɺʢʘʟʫʻʤʦ ʥʘ ʝʢʨʘʥʽ ʥʦʚʝ ʧʦʣʦʞʝʥʥʷ ʘʙʦ ʚʚʦʜʠʤʦ ʢʫʪ ʧʦʚʦʨʦʪʫ. 

çʄʘʩʰʪʘʙè(ç Scaleè) - ʮʷ ʢʦʤʘʥʜʘ ʟʙʽʣʴʰʫʻ ʘʙʦ ʟʤʝʥʰʫʻ ʨʦʟʤʽʨ ʦʙôʻʢʪʘ 

ʚʽʜʥʦʩʥʦ ʙʘʟʦʚʦʾ ʪʦʯʢʠ. 

1. ʆʙʝʨʝʤʦ ʥʘʰ ʧʨʷʤʦʢʫʪʥʠʢ ʽ ʥʘʪʠʩʥʝʤʦ  çEnterè. 

2. ʂʣʽʢʥʝʤʦ ʥʘ ʪʦʯʢʫ, ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ. 

3. ɺʚʦʜʠʤʦ ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʰʪʘʙʫʚʘʥʥʷ (2 ï ʟʙʽʣʴʰʠʪʴ ʫ 2 

ʨʘʟʠ, 0.5 ï ʟʤʝʥʰʠʪʴ ʫ 2 ʨʘʟʠ) ʽ ʥʘʪʠʩʢʘʻʤʦ çEnterè. 

ʄʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʰʚʠʜʰʠʤ ʩʧʦʩʦʙʦʤ, ʷʢ ʽ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʽ ʧʦʚʦʨʦʪ. ɸʣʝ ʫ 3 ʧʫʥʢʪʽ ʥʘʪʠʩʢʘʻʤʦ ʧʨʦʙʽʣ ʪʨʠʯʽ. 

çʆʙʨʝʟʘʪʴè (çTrimè) ï ʮʝ ʜʫʞʝ ʧʦʰʠʨʝʥʘ ʢʦʤʘʥʜʘ. ɺʦʥʘ ʟʜʘʪʥʘ ʚʽʜʩʽʢʘʪʠ 

ʯʘʩʪʠʥʫ ʦʜʥʽʻʾ ʣʽʥʽʾ, ʷʢʘ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʽʥʰʦʾ. ʇʨʠ ʮʴʦʤʫ ʦʙôʻʢʪʘʤʠ, ʚʽʜʥʦʩʥʦ 

ʷʢʠʭ ʙʫʜʫʪʴ ʚʽʜʩʽʢʘʪʠ ʟʘʡʚʝ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʨʽʟʢʠ, ʧʦʣʽʣʽʥʽʾ, ʜʫʛʠ, ʢʦʣʘ ʽ ʥʘʚʽʪʴ 

ʝʣʧ̔ʩʠ.  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʤʘʥʜʠ ʥʘʩʪʫʧʥʘ: 

1. ʅʘʤʘʣʶʻʤʦ 5 ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʚʽʜʨʽʟʢʽʚ ʽ 1 

ʚʝʨʪʠʢʘʣʴʥʠʡ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʧʦʩʝʨʝʜʠʥʽ. 

2.  ɺʠʢʣʠʢʘʻʤʦ ʢʦʤʘʥʜʫ çʆʙʨʝʟʘʪʴè. 

3. ɺʢʘʟʫʻʤʦ ʚʝʨʪʠʢʘʣʴʥʫ ʣʽʥʽʶ, ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʙʫʜʫʪʴ 

ʚʽʜʩʽʢʘʪʠʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʽ. 

4. ʇʦʩʣʽʜʦʚʥʦ ʢʣʽʢʘʻʤʦ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʪʠʭ 

ʜʽʣʷʥʢʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʣʽʥʽʡ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʘʚʦʨʫʯ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʾ. ʂʦʞʝʥ ʢʣʽʢ ʙʫʜʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ  

ʚʠʜʘʣʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʣʷʥʢʠ ʚʽʜʨʽʟʢʘ. 

5. ɼʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ ʢʦʤʘʥʜʠ ʥʘʪʠʩʢʘʻʤʦ çEnterè. 
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ɼʣʷ ʪʨʝʥʫʚʘʥʥʷ ʪʘʢʦʞ ʤʦʞʥʘ ʥʘʤʘʣʶʚʘʪʠ ʢʦʣʦ ʽ ʚʽʜʨʽʟʦʢ, ʷʢʠʡ ʡʦʛʦ 

ʧʝʨʝʪʠʥʘʻ. ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ çʆʙʨʝʟʘʪʴè ʚʽʜʩʽʯʝʤʦ ʯʘʩʪʠʥʫ 

ʚʽʜʨʽʟʢʘ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʢʦʣʘ. ʅʘʛʘʜʘʶ, ʱʦ ʩʧʦʯʘʪʢʫ ʤʠ ʚʢʘʟʫʻʤʦ ʪʫ 

ʣʽʥʽʶ, ʷʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʽ ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʙʫʜʫʪʴ ʚʠʜʘʣʷʪʠʩʷ ʽʥʰʽ ʣʽʥʽʾ ï 

ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʢʦʣʦ. 

çʋʜʣʠʥʠʪʴè (çExtendè) ï ʮʷ ʢʦʤʘʥʜʘ ʧʦʜʦʚʞʫʻ ʦʜʥʫ ʣʽʥʽʶ ʜʦ ʧʝʨʝʪʠʥʫ ʟ 

ʽʥʰʦʶ.  

1. ʅʘʤʘʣʶʻʤʦ ʜʝʢʽʣʴʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʚʽʜʨʽʟʢʽʚ ʽ 1 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʧʨʘʚʦʨʫʯ ʚʽʜ ʥʠʭ. 

2. ɿʘʧʫʩʢʘʻʤʦ ʢʦʤʘʥʜʫ çʋʜʣʠʥʠʪʴè. 

3. ʆʙʠʨʘʻʤʦ ʚʝʨʪʠʢʘʣʴʥʫ ʣʽʥʽʶ ʽ ʥʘʪʠʩʢʘʻʤʦ çEnterè. 

4. ʆʙʠʨʘʻʤʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʽʜʨʽʟʢʠ, ʷʢʽ ʭʦʯʝʤʦ 

ʧʦʜʦʚʞʠʪʠ, ʽ ʥʘʪʠʩʢʘʻʤʦ çEnterè. 

 

ɿʘʚʜʘʥʥʷ 1: ʅʘʢʨʝʩʣʠʪʠ  ʧʣʘʥ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟʛʽʜʥʦ ʟʘʨʠʩʫ, ʢʦʦʨʜʠʥʘʪ 

ʪʘ ʚʠʩʦʪ ʪʦʯʦʢ ʟ ʨʦʟʜʽʣʫ ɯɯ.4, ʧʦʙʫʜʫʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʠ AUTOCAD  ʪʘ ʥʘʜʨʫʢʫʚʘʪʠ ʩʪʚʦʨʝʥʠʡ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ. 

 

ʇʦʨʷʜʦʢ ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʪʘ ʽʥʪʝʨʧʦʣʷʮʽʾ ʚʠʩʦʪ ʫ ʧʨʦʛʨʘʤʽ AUTOCAD  

 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ AUTOCAD ʧʨʠ ʟʘʧʫʩʢʫ ʧʨʘʮʶʻ ʚ ʤʘʩʰʪʘʙʽ 1:1000, ʪʦʤʫ 

ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʙʫʜʫʻʤʦ ʩʘʤʝ ʚ 1:1000 ʤʘʩʰʪʘʙʽ, ʘ ʨʦʟʜʨʫʢʫʻʤʦ ʜʣʷ 

ʥʘʦʯʥʦʩʪʽ ʚ ʤʘʩʰʪʘʙʽ 1:500. ʇʝʨʝʨʽʟ ʨʝʣʴʻʬʫ ʨʦʙʠʤʦ ʯʝʨʝʟ 1 ʤ. ʇʨʘʮʶʻʤʦ ʚ 

ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

¶ ɿʘʧʫʩʢʘʻʤʦ ʧʨʦʛʨʘʤʫ ʯʝʨʝʟ ʇʫʩʢ > ʇʨʦʛʨʘʤʤʳ > AUTOCAD ʘʙʦ ʟ 

ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ. 

¶ ɹʫʜʫʻʤʦ ʨʘʤʢʫ ʘʨʢʫʰʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʈʠʩʦʚʘʥʠʝ > 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ  
 

 
 

ɺ ʢʦʤʘʥʜʥʽʡ ʩʪʨʦʯʮʽ ʟʘʜʘʻʤʦ ʨʦʟʤʽʨʠ ʨʘʤʢʠ Shift @ 89.5,137.5 > 

Enter. ʂʫʨʩʦʨʦʤ ʚʠʜʽʣʷʻʤʦ ʧʦʙʫʜʦʚʘʥʫ ʨʘʤʢʫ, ʧʽʩʣʷ ʯʦʛʦ ʚ ʤʝʥʶ 

ʉʚʦʡʩʪʚʘ ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʩʧʠʩʢʫ ɺʝʩʘ ʣʠʥʠʡ ʪʦʚʱʠʥʫ ʨʘʤʢʠ 

ʚʠʙʠʨʘʻʤʦ 1 ʤʤ. 
 

 
 

¶ ɹʫʜʫʻʤʦ ʢʦʦʨʜʠʥʘʪʥʫ ʩʽʪʢʫ. ɼʣʷ ʮʴʦʛʦ ʚʥʠʟʫ ʚʽʢʥʘ ʚʠʙʠʨʘʻʤʦ ʨʝʞʠʤ 

çʆʨʪʦè ʪʘ ʟ ʤʝʥʶ ʈʠʩʦʚʘʥʠʝ ʚʠʙʠʨʘʻʤʦ ʆʪʨʝʟʦʢ ʪʘ ʤʘʣʶʻʤʦ ʭʨʝʩʪʠʢ 

3Ĭ3ʤ. ɿ ʤʝʥʶ ʈʝʜʘʛʫʚʘʪʠ ʚʠʙʠʨʘʻʤʦ ʂʦʧʠʨʦʚʘʪʴ ʥʘ 50 ʤ ʚʧʨʘʚʦ. 
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ʆʪʨʠʤʘʥʽ 2 ʭʨʝʩʪʠʢʠ ʚʠʜʽʣʷʻʤʦ ʪʘ ʟʥʦʚʫ ʢʦʧʽʶʻʤʦ ʥʘ 50 ʤ ʚʥʠʟ. ɹʫʜʫʻʤʦ 

ʢʽʣʦʤʝʪʨʦʚʫ ʩʽʪʢʫ ʥʘ ʚʽʜʩʪʘʥʽ 6,4 ʤ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ ʨʘʤʢʠ ʘʨʢʫʰʘ. ɿ 

ʤʝʥʶ ʈʠʩʦʚʘʥʠʝ ʚʠʙʠʨʘʻʤʦ ʇʦʜʦʙʠʝ, ʚ ʢʦʤʘʥʜʥʽʡ ʩʪʨʦʯʮʽ ʧʠʰʝʤʦ 6,4 

Enter. ʂʫʨʩʦʨʦʤ ʚʠʙʠʨʘʻʤʦ ʨʘʤʢʫ, ʘ ʧʦʪʽʤ ʢʣʘʮʘʻʤʦ ʥʘ ʧʫʩʪʦʤʫ ʤʽʩʮʽ ʚ 

ʩʝʨʝʜʠʥʽ ʨʘʤʢʠ. ɺʠʜʽʣʷʻʤʦ ʥʦʚʫ ʨʘʤʢʫ, ʤʝʥʶ ʈʝʜʘʢʪʠʨʦʚʘʪʴ > 

ʆʙʨʝʟʘʪʴ, ʚʠʙʠʨʘʻʤʦ ʚʝʨʭʥʶ ʪʘ ʣʽʚʫ ʛʨʘʥʠʮʽ Enter. ʊʦʚʱʠʥʫ ʦʪʨʠʤʘʥʦʾ 

ʢʽʣʦʤʝʪʨʦʚʦʾ ʩʽʪʢʠ ʨʦʙʠʤʦ 0,18 ʤʤ. 

 

 
 

¶ ʆʮʠʬʨʦʚʫʻʤʦ ʣʽʥʽʾ ʩʽʪʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʥʦʛʦʩʪʨʦʯʥʦʛʦ ʪʝʢʩʪʘ ʟ ʤʝʥʶ 

ʈʠʩʦʚʘʥʠʝ. ɺ ʤʝʥʶ ʌʦʨʤʘʪ ʪʝʢʩʪʫ ʚʠʙʠʨʘʻʤʦ ʚʠʩʦʪʫ 1,75. 

ʂʦʦʨʜʠʥʘʪʠ ʣʽʥʽʡ ʩʽʪʢʠ ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʙʨʘʪʠ ʪʘʢ, ʱʦʙ ʩʝʨʝʜʠʥʘ ʜʽʣʷʥʢʠ 

ʟʥʽʤʘʥʥʷ ʟʙʽʛʘʣʘʩʴ ʽʟ ʩʝʨʝʜʠʥʦʶ ʨʘʤʢʠ ʘʨʢʫʰʘ. 

 

 
 

¶ ʈʦʙʠʤʦ ʧʦʟʘʨʘʤʢʦʚʝ ʦʬʦʨʤʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʈʠʩʦʚʘʥʠʝ > 

ʄʥʦʛʦʩʪʨʦʯʥʳʡ ʪʝʢʩʪ. 

¶ ʅʘʥʦʩʠʤʦ ʥʘ ʢʦʦʨʜʠʥʘʪʥʫ ʩʽʪʢʫ ʩʪʘʥʮʽʾ ʪʘʭʝʦʤʝʪʨʠʯʥʦʛʦ ʭʦʜʫ ʟʘ 

ʢʦʦʨʜʠʥʘʪʘʤʠ, ʦʙʯʠʩʣʝʥʠʤʠ ʫ ʚʽʜʦʤʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ (ʈʦʟʜʽʣ 

ɯɯ.4). ɼʣʷ ʮʴʦʛʦ ʟ ʤʝʥʶ ʈʠʩʦʚʘʥʠʝ ʚʠʙʠʨʘʻʤʦ ʇʦʣʠʣʠʥʠʷ ʽ ʚ ʢʦʤʘʥʜʥʽʡ 

ʩʪʨʦʯʮʽ ʟʘʜʘʻʤʦ ʢʦʦʨʜʠʥʘʪʠ ʧʝʨʰʦʾ ʩʪʘʥʮʽʾ 0,0 ʯʝʨʝʟ ʢʦʤʫ Enter. ʇʦʪʽʤ 

ʟʘʜʘʻʤʦ ʢʦʦʨʜʠʥʘʪʠ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʩʪʘʥʮʽʡ, ʧʘʤ'ʷʪʘʶʯʠ, ʱʦ ʩʧʝʨʰʫ 

ʚʢʘʟʫʻʤʦ ʢʦʦʨʜʠʥʘʪʫ Y, ʘ ʧʦʪʽʤ X. ʊʦʯʢʠ ʪʘʭʝʦʤʝʪʨʠʯʥʦʛʦ ʭʦʜʫ ʟ ʾʭ 

ʚʠʩʦʪʘʤʠ ʧʽʜʧʠʩʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ ʜʣʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ 

ʧʣʘʥʽʚ ʄ 1:500. ʂʦʥʪʨʦʣʝʤ ʧʨʘʚʠʣʴʥʦʩʪʽ ʥʘʥʝʩʝʥʥʷ ʪʦʯʦʢ ʻ ʚʠʤʽʨʶʚʘʥʥʷ 

ʜʦʚʞʠʥ ʣʽʥʽʡ ʥʘ ʧʣʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʉʚʝʜʝʥʠʷ > ʉʧʠʩʦʢ. ʃʽʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ ʚʠʙʠʨʘʻʤʦ ʣʽʥʽʶ, ʜʦʚʞʠʥʫ ʷʢʦʾ ʭʦʯʝʤʦ ʧʝʨʝʚʽʨʠʪʠ, ʘ 

ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʚʠʟʠʚʘʻʤʦ ʊʝʢʩʪʦʚʦʝ ʦʢʥʦ AUTOCAD, ʚ ʷʢʦʤʫ 

ʥʘʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʟʘ ʚʠʙʨʘʥʠʤ ʦʙ'ʻʢʪʦʤ. 

 

 
 

¶ ʅʘʥʦʩʷʪʴ ʧʽʢʝʪʠ ʥʘ ʧʣʘʥ ʟʘ ʜʘʥʠʤʠ ʧʦʣʴʦʚʦʛʦ ʞʫʨʥʘʣʫ ʪʘ ʟʘʨʠʩʫ (ʈʦʟʜʽʣ 

ɯɯ.4). ɿʘ ʚʠʭʽʜʥʠʡ (ʥʫʣʴʦʚʠʡ) ʥʘʧʨʷʤ ʧʨʠʡʤʘʶʪʴ ʣʽʥʽʶ ʭʦʜʫ, ʟʘ ʷʢʦʶ 

ʦʨʽʻʥʪʫʚʘʣʠ ʪʘʭʝʦʤʝʪʨ ʧʝʨʝʜ ʟʥʽʤʘʥʥʷʤ ʥʘ ʩʪʘʥʮʽʶ. ɺʠʙʠʨʘʻʤʦ ʤʝʥʶ 
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ʈʠʩʦʚʘʥʠʝ > ʆʪʨʝʟʦʢ, ʢʫʨʩʦʨ ʬʽʢʩʫʻʤʦ ʥʘ ʧʝʨʰʽʡ ʩʪʘʥʮʽʾ ʽ ʦʨʽʻʥʪʫʻʤʦ 

ʚʽʜʨʽʟʦʢ ʟʘ ʥʫʣʴʦʚʠʤ ʥʘʧʨʷʤʦʤ. ɺ ʢʦʤʘʥʜʥʽʡ ʩʪʨʦʯʮʽ ʚʢʘʟʫʻʤʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ ʚʽʜʜʘʣʽ Enter. ʇʦʪʽʤ ʤʝʥʶ ʈʝʜʘʢʪʠʨʦʚʘʪʴ > 

ʇʦʚʝʨʥʫʪʴ ʽ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ  ʚʠʙʠʨʘʻʤʦ ʥʘʤʘʣʴʦʚʘʥʫ ʣʽʥʽʶ Enter. 

ʇʽʜʚʦʜʠʤʦ ʢʫʨʩʦʨ ʜʦ ʧʝʨʰʦʾ ʩʪʘʥʮʽʾ ʜʦʢʠ ʥʝ ʚʠʩʚʽʪʠʪʴʩʷ ʧʨʠʚ'ʷʟʢʘ 

ʂʦʥʪʦʯʢʘ ʽ ʢʣʘʮʘʻʤʦ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. ɺ ʢʦʤʘʥʜʥʽʡ ʩʪʨʦʯʮʽ ʧʠʰʝʤʦ 

ʚʽʜʣʽʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ (ʣʽʚʠʡ ʟʽ ʟʥʘʢʦʤ ç-è, ʧʨʘʚʠʡ ʟʽ ʟʥʘʢʦʤ ç+è). 

ʅʘʧʨʠʢʣʘʜ, -31d10ô. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʻʤʦ ʧʝʨʰʠʡ ʧʽʢʝʪ ʥʘ ʧʝʨʰʽʡ 

ʩʪʘʥʮʽʾ, ʷʢʠʡ ʧʽʜʧʠʩʫʻʤʦ ʟʛʽʜʥʦ ʟ ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ. ʈʝʰʪʫ ʧʽʢʝʪʽʚ 

ʥʘʥʦʩʠʤʦ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʦʧʠʩʘʥʠʤʠ ʢʦʤʘʥʜʘʤʠ. 
 

 
 

¶ ʉʠʪʫʘʮʽʶ ʽ ʨʝʣʴʻʬʥʽ ʪʦʯʢʠ ʥʘʥʦʩʠʤʦ ʥʘ ʧʣʘʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʨʠʩʫ ʪʠʤʠ 
ʞ ʤʝʪʦʜʘʤʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ ʟʥʽʤʘʥʥʷ. 

¶ ʇʝʨʝʨʽʟʦʤ ʨʝʣʴʻʬʫ ʯʝʨʝʟ 1ʤ ʽʥʪʝʨʧʦʣʶʶʪʴ ʚʠʩʦʪʠ ʽ ʚʠʢʨʝʩʣʶʶʪʴ 
ʛʦʨʠʟʦʥʪʘʣʽ. ɯʥʪʝʨʧʦʣʷʮʽʶ ʚʠʢʦʥʫʶʪʴ ʛʨʘʬʽʯʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʣʝʪʢʠ ʽ 

ʢʦʤʘʥʜ ʈʝʜʘʢʪʠʨʦʚʘʪʴ > ʇʝʨʝʤʝʩʪʠʪʴ, ʈʝʜʘʢʪʠʨʦʚʘʪʴ > 

ʇʦʚʝʨʥʫʪʴ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʙʫʣʦ ʟʨʫʯʥʽʰʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʘʣʝʪʢʦʶ, ʚ 

ʤʝʥʶ ʉʣʦʠ ʙʣʦʢʫʻʤʦ ʩʪʚʦʨʝʥʽ ʩʣʦʾ. 
 

 
 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʨʧʦʣʷʮʽʾ ʩʣʽʜʠ ʛʦʨʠʟʦʥʪʘʣʝʡ ʟ ʦʜʥʘʢʦʚʠʤʠ 

ʚʠʩʦʪʘʤʠ ʟ'ʻʜʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʈʠʩʦʚʘʥʠʝ > ʉʧʣʘʡʥ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʟʘʢʦʥʘʤʠ ʙʫʜʦʚʠ ʨʝʣʴʻʬʫ. 

ɿʘʚʝʨʰʠʚʰʠ ʧʦʙʫʜʦʚʫ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ 

ʽʥʪʝʨʧʦʣʷʮʽʶ ʛʦʨʠʟʦʥʪʘʣʝʡ ʨʦʟʜʨʫʢʦʚʫʻʤʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘ 

ʘʨʢʫʰʽ ʬʦʨʤʘʪʫ ɸ4. 
 

ʆʮʽʥʢʘ:      ɺʠʢʦʥʘʚ/ʣʘ ʩʪ. ʛʨ.  _____________ 

 

ɺʠʢʣʘʜʘʯ:            

 

ñ ñ   20____ ʨ. 
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ʇʈʆɻʈɸʄɸ  ʅɸɺʏɸʃʔʅʆɰ  ʇʈɸʂʊʀʂʀ  ɿ  ɼʀʉʎʀʇʃɯʅʀ  

çɻɽʆɼɽɿɯʗ  ʊɸ  ɿɽʄʃɽɺʇʆʈʗɼʂʋɺɸʅʅʗè   

ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ  

ʛʘʣʫʟʽ ʟʥʘʥʴ ï  20  çɸʛʨʘʨʥʽ ʥʘʫʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʦè 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ  201 ï  çɸʛʨʦʥʦʤʽʷè 

 

ɺʩʪʫʧ 

ɻʝʦʜʝʟʠʯʥʘ ʧʨʘʢʪʠʢʘ ʩʪʫʜʝʥʪʽʚ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɸʛʨʦʥʦʤʽʷè ʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʘʱʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʦʣʽʛʦʥʘʭ.  

ʇʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʩʪʫʜʝʥʪʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʧʨʠʣʘʜʘʤʠ, ʚʠʢʦʥʫʶʪʴ 

ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʧʝʨʝʚʽʨʢʠ, ʚʠʤʽʨʶʚʘʥʥʷ, ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ.  

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʫ ʚʠʚʯʝʥʥʽ ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ ʻ ʧʦʣʴʦʚʘ 

ʥʘʚʯʘʣʴʥʦ-ʛʝʦʜʝʟʠʯʥʘ ʧʨʘʢʪʠʢʘ, ʷʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʛʝʦʜʝʟʠʯʥʠʭ ʧʦʣʽʛʦʥʘʭ. ɿʘ ʧʝʨʽʦʜ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʠ ʨʦʟʰʠʨʶʶʪʴ ʽ 

ʟʘʢʨʽʧʣʶʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʥʘʚʯʘʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʪʦʧʦʛʨʘʬʽʯʥʽ ʽ ʛʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ, ʜʦʧʦʚʥʶʶʪʴ ʟʥʘʥʥʷ, ʷʢʽ ʚʘʞʢʦ ʚʠʚʯʠʪʠ ʚ 

ʩʪʽʥʘʭ ʽʥʩʪʠʪʫʪʫ, ʧʨʠʚʯʘʶʪʴʩʷ ʜʦ ʨʦʟʧʦʨʷʜʢʫ ʨʦʙʦʯʦʛʦ ʜʥʷ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ, 

ʜʦ ʪʨʫʜʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ. 

ʋ ʜʘʥʽʡ ʧʨʦʛʨʘʤʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʧʠʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʦʚʝʜʝʥʥʷ ʽ 

ʧʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ ʥʘʚʯʘʣʴʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʧʨʘʢʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ɯɯ ï ʛʦ 

ʢʫʨʩʫ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ  201 ï  çɸʛʨʦʥʦʤʽʷè. ʊʨʠʚʘʣʽʩʪʴ 

ʧʨʘʢʪʠʢʠ ʟʛʽʜʥʦ ʟ ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʥʦʤ ʩʪʘʥʦʚʠʪʴ 40 ʛʦʜʠʥ ʘʙʦ 1 ʪʠʞʜʝʥʴ.  

ʇʨʘʢʪʠʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʥʘʚʯʘʣʴʥʦʤʫ ʛʝʦʜʝʟʠʯʥʦʤʫ ʧʦʣʽʛʦʥʽ  

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. ʅʘʧʨʘʚʣʝʥʥʷ ʥʘ 

ʛʝʦʜʝʟʠʯʥʫ ʧʨʘʢʪʠʢʫ ʜʘʻ ʨʝʢʪʦʨ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʚʦʾʤ ʥʘʢʘʟʦʤ. 

ɿʘʛʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʛʝʦʜʝʟʠʯʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʾʾ ʧʨʦʚʝʜʝʥʥʷʤ 

ʟʜʽʡʩʥʶʻ ʜʠʨʝʢʪʦʨ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʘʨʭʽʪʝʢʪʫʨʠ, ʜʠʟʘʡʥʫ ʪʘ 

ʛʝʦʜʝʟʽʾ  ̔ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ñɻʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶò. 

ɼʦ ʢʝʨʽʚʥʠʮʪʚʘ ʧʨʘʢʪʠʢʦʶ ɿɺʆ ʚ ʘʢʘʜʝʤʽʯʥʠʭ ʛʨʫʧʘʭ ʟʘʣʫʯʘʶʪʴʩʷ 

ʜʦʩʚʽʜʯʝʥʽ ʚʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ ñɻʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶò, ʷʢʽ ʙʨʘʣʠ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ.  

ʂʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ 

ʧʝʨʝʜ ʚʽʜôʾʟʜʦʤ ɿɺʆ ʥʘ ʧʨʘʢʪʠʢʫ: ʢʦʥʪʨʦʣʶʻ ʥʘʷʚʥʽʩʪʴ ʤʝʜʠʯʥʦʾ ʜʦʚʽʜʢʠ, 

ʥʘʜʘʥʥʷ ʧʨʘʢʪʠʢʘʥʪʘʤ ʥʝʦʙʭʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʩʢʝʨʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʫ, 

ʢʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ, ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʪʦʱʦ), 

ʧʝʨʝʣʽʢ ʷʢʠʭ ʚʩʪʘʥʦʚʣʶʻ ʢʘʬʝʜʨʘ.  

ʂʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ ʟʦʙʦʚôʷʟʘʥʠʡ ʜʦ ʧʦʯʘʪʢʫ ʧʨʘʢʪʠʢʠ ʧʨʦʚʝʩʪʠ ʽʥʩʪʨʫʢʪʘʞ 

ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʦʧʦʛʨʘʬʦ ï ʛʝʦʜʝʟʠʯʥʠʭ 

ʨʦʙʽʪ ʚ ʧʝʨʽʦʜ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶʻ ʾʭ ʜʦʪʨʠʤʘʥʥʷ. 

ʂʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ ʧʨʦʚʦʜʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʴʦʚʠʭ ʙʨʠʛʘʜ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʢʠ ʘʢʘʜʝʤʽʯʥʘ ʛʨʫʧʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʙʨʠʛʘʜʠ (ʜʦ 6 ʩʪʫʜʝʥʪʽʚ), 

ʚ ʷʢʠʭ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʙʨʠʛʘʜʠʨ ʽ ʡʦʛʦ ʟʘʩʪʫʧʥʠʢ.  



 

126 

 

ʂʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ ʧʨʦʚʦʜʠʪʴ ʥʘʚʯʘʣʴʥʦ ï ʤʝʪʦʜʠʯʥʫ, ʥʘʫʢʦʚʫ ʪʘ ʚʠʭʦʚʥʫ 

ʨʦʙʦʪʠ ʽʟ ɿɺʆ, ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʨʘʢʪʠʢʠ ʪʘ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ ʧʨʘʢʪʠʯʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ.  

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʨʘʢʪʠʢʠ ʢʦʤʽʩʽʷ (ʢʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ ʽ ʚʠʢʣʘʜʘʯʽ) 

ʧʨʠʡʤʘʻ ʟʘʣʽʢʠ ʟ ʧʨʘʢʪʠʢʠ ʽ ʧʦʜʘʻ ʟʘʚʽʜʫʚʘʯʫ ʢʘʬʝʜʨʠ ʧʠʩʴʤʦʚʠʡ ʟʚʽʪ ʟ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʢʠ ʽʟ ʟʘʫʚʘʞʝʥʥʷʤʠ ʽ ʧʨʦʧʦʟʠʮʽʷʤʠ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ 

ʪʘ ʧʨʦʛʨʘʤʠ ʧʨʘʢʪʠʢʠ.  

ɿʚʽʪʠ ʟ ʧʨʘʢʪʠʢʠ ʘʥʘʣʽʟʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʶ ʢʦʤʽʩʽʻʶ, ʷʢʘ ʧʨʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘʚʽʜʫʚʘʯʝʤ ʢʘʬʝʜʨʠ, ʽ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨʠ ñɻʝʦʜʝʟʽʾ, 

ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶò ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè.  
 

 

ʆʙʦʚôʷʟʢʠ ʙʨʠʛʘʜʠʨʘ ɿɺʆ(ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ):  
 

¶ ʢʝʨʫʚʘʪʠ ʙʨʠʛʘʜʦʶ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʝʶ ʧʨʦʛʨʘʤʠ ʧʨʘʢʪʠʢʠ;  

¶ ʙʫʪʠ ʧʨʠʢʣʘʜʦʤ ʚ ʨʦʙʦʪʽ, ʜʠʩʮʠʧʣʽʥʽ ʪʘ ʥʘʚʯʘʥʥʽ ʜʣʷ ʚʩʽʭ ʯʣʝʥʽʚ ʙʨʠʛʘʜʠ;  

¶ ʩʚʦʻʯʘʩʥʦ ʦʪʨʠʤʫʚʘʪʠ ʚʽʜ ʢʝʨʽʚʥʠʢʘ ʧʨʘʢʪʠʢʠ ʟʘʚʜʘʥʥʷ ʽ ʨʦʟʧʦʜʽʣʷʪʠ 
ʨʦʙʦʪʫ ʤʽʞ ʯʣʝʥʘʤʠ ʙʨʠʛʘʜʠ ʜʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʫʯʘʩʪʴ 

ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʙʨʠʛʘʜʠ ʚ ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ ʫ ʚʩʽʭ ʚʠʜʘʭ ʨʦʙʽʪ;  

¶ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʜʠʩʮʠʧʣʽʥʦʶ ʩʪʫʜʝʥʪʽʚ;  

¶ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ 

ʧʦʞʝʞʥʦʶ ʙʝʟʧʝʢʦʶ ʯʣʝʥʘʤʠ ʙʨʠʛʘʜʠ;  

¶ ʜʦʧʦʚʽʜʘʪʠ ʥʘʯʘʣʴʥʠʢʫ ʧʨʘʢʪʠʢʠ (ʢʝʨʽʚʥʠʢʫ ʛʨʫʧʠ) ʧʨʦ ʩʪʫʜʝʥʪʽʚ, ʱʦ 
ʟʘʭʚʦʨʽʣʠ ʪʘ ʧʨʦ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʟ ʯʣʝʥʘʤʠ ʩʚʦʻʾ ʙʨʠʛʘʜʠ;  

¶ ʚʠʢʦʥʫʚʘʪʠ ʜʦʨʫʯʝʥʥʷ ʟ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʧʦʙʫʪʦʚʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʠʪʘʥʴ, ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʚ ʢʫʣʴʪʤʘʩʦʚʠʭ ʪʘ ʩʧʦʨʪʠʚʥʦ ï ʤʘʩʦʚʠʭ ʟʘʭʦʜʘʭ;  

¶ ʦʪʨʠʤʫʚʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʙʦʪʠ ʙʨʠʛʘʜʠ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ, 

ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ (ʪʘʙʣʠʮʽ, ʽʥʩʪʨʫʢʮʽʾ, ʫʤʦʚʥʽ ʟʥʘʢʠ ʪʦʱʦ) ʪʘ 

ʤʘʪʝʨʽʘʣʠ;  

¶ ʧʨʦʚʦʜʠʪʠ ʩʚʦʻʯʘʩʥʫ (ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʛʨʘʬʽʢʦʤ) ʟʜʘʯʫ ʛʝʦʜʝʟʠʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʠʣʘʜʽʚ ʪʘ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ;  

¶ ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʽ ʱʦʜʝʥʥʠʡ ʦʙʣʽʢ ʚʠʭʦʜʫ ʥʘ ʨʦʙʦʪʫ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ï 

ʯʣʝʥʘ ʩʚʦʻʾ ʙʨʠʛʘʜʠ ʪʘ ʚʢʘʟʫʚʘʪʠ ʧʨʠʯʠʥʫ ʥʝʷʚʢʠ ʘʙʦ ʟʘʧʽʟʥʝʥʥʷ.  

ɹʨʠʛʘʜʠʨ ʱʦʜʝʥʥʦ ʚʝʜʝ ʱʦʜʝʥʥʠʢ ʧʨʘʢʪʠʢʠ, ʢʫʜʠ ʟʘʧʠʩʫʻ ʜʘʪʫ, ʛʨʘʬʽʢ 

ʚʠʭʦʜʫ ʥʘ ʨʦʙʦʪʫ ʯʣʝʥʽʚ ʙʨʠʛʘʜʠ, ʚʩʽ ʚʠʜʠ ʧʦʣʴʦʚʠʭ ʪʘ ʢʘʤʝʨʘʣʴʥʠʭ ʨʦʙʽʪ, ʷʢʽ 

ʙʨʠʛʘʜʘ ʚʠʢʦʥʫʚʘʣʘ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʛʦ ʜʥʷ, ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʮʠʭ ʨʦʙʽʪ, ʚʠʭʽʜʥʽ 

ʜʘʥʽ, ʦʜʝʨʞʘʥʽ ʚʽʜ ʢʝʨʽʚʥʠʢʘ ʧʨʘʢʪʠʢʠ ʜʣʷ ʙʨʠʛʘʜʠ (ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʚʠʩʦʪʠ 

ʪʦʯʦʢ, ʜʠʨʝʢʮʽʡʥʽ ʢʫʪʠ ʪʘ ʫʭʠʣʠ ʣʽʥʽʡ, ʨʘʜʽʫʩʠ ʟʘʦʢʨʫʛʣʝʥʴ ʽ ʪ.ʧ.).  

ʑʦʜʝʥʥʠʢ ʢʦʞʥʦʛʦ ʜʥʷ ʧʽʜʧʠʩʫʻ ʙʨʠʛʘʜʠʨ ʪʘ ʢʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ.  
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ʆʩʥʦʚʥʽ ʦʙʦʚôʷʟʢʠ ɿɺʆ ʥʘ ʛʝʦʜʝʟʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

  

ɿɺʆ ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʛʝʦʜʝʟʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟʦʙʦʚôʷʟʘʥʽ:  

¶ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʉʪʘʪʫʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʘ 

ʇʦʣʽʪʝʭʥʽʢʘè, ñʇʨʘʚʠʣ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʧʦʨʷʜʢʫ ʫʥʽʚʝʨʩʠʪʝʪʫò, ñʇʨʘʚʠʣ 

ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ ʪʦʧʦʛʨʘʬʦ ï ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʦʪʘʭò;  

¶ ʜʦ ʧʦʯʘʪʢʫ ʧʨʘʢʪʠʢʠ ʦʜʝʨʞʘʪʠ ʚʽʜ ʢʝʨʽʚʥʠʢʘ ʧʨʘʢʪʠʢʠ ʢʦʥʩʫʣʴʪʘʮʽʾ ʱʦʜʦ 

ʦʬʦʨʤʣʝʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ;  

¶ ʦʪʨʠʤʘʪʠ ʤʝʜʠʯʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʦʣʴʦʚʠʭ 
ʫʤʦʚʘʭ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʘʡʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʜʝʟʠʯʥʦʾ ʧʨʘʢʪʠʢʠ; 

¶ ʧʨʦʡʪʠ ʚʚʽʜʥʠʡ ʽʥʩʪʨʫʢʪʘʞ ʪʘ ʽʥʩʪʨʫʢʪʘʞ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʟ ʧʨʘʚʠʣ 
ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ;  

¶ ʩʚʦʻʯʘʩʥʦ ʧʨʠʙʫʪʠ ʥʘ ʙʘʟʫ ʧʨʘʢʪʠʢʠ;  

¶ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʥʘʯʘʣʴʥʠʢʘ ʧʨʘʢʪʠʢʠ, ʢʝʨʽʚʥʠʢʘ ʧʨʘʢʪʠʢʠ 
ʪʘ ʚʢʘʟʽʚʢʠ ʙʨʠʛʘʜʠʨʘ;  

¶ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʚʩʽʭ ʧʨʘʚʠʣ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ 
ʚʠʢʦʥʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ;  

¶ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʥʘ ʚʩʽʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʚ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʪʘ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ʙʘʟʠ ʚʠʤʦʛ ʩʘʥʽʪʘʨʽʾ ʪʘ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ;  

¶ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʘ ʦʢʦʣʠʮʷʭ ʙʘʟʠ ʧʨʘʢʪʠʢʠ ʤʘʪʠ ʦʭʘʡʥʠʡ 
ʚʠʛʣʷʜ, ʥʝ ʭʦʜʠʪʠ ʚ ʢʫʧʘʣʴʥʠʭ ʪʘ ʾʤ ʧʦʜʽʙʥʠʭ ʢʦʩʪʶʤʘʭ, ʬʦʨʤʘ ʦʜʷʛʫ ʤʘʻ 

ʙʫʪʠ ʟʨʫʯʥʘ ʜʣʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ;  

¶ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʧʨʘʢʪʠʮʽ ʨʦʟʧʦʨʷʜʢʫ ʨʦʙʦʯʦʛʦ ʜʥʷ ʪʘ 
ʧʨʘʚʠʣ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʧʦʨʷʜʢʫ;  

¶ ʧʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʚʩʽʭ ʟʘʭʦʜʘʭ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ 
ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʛʝʦʜʝʟʠʯʥʽʡ ʧʨʘʢʪʠʮʽ;  

¶ ʥʝ ʚʽʜʣʫʯʘʪʠʩʴ ʟ ʧʨʘʢʪʠʢʠ ʙʝʟ ʜʦʟʚʦʣʫ ʢʝʨʽʚʥʠʢʘ ʛʨʫʧʠ ʪʘ ʩʚʦʛʦ 

ʙʨʠʛʘʜʠʨʘ;  

¶ ʧʨʠʩʪʫʧʘʶʯʠ ʜʦ ʢʦʞʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʧʦʧʝʨʝʜʥʴʦ ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ 

ʤʝʪʦʜʠʯʥʠʤʠ ʚʢʘʟʽʚʢʘʤʠ ʪʘ ʟʤʽʩʪʦʤ ʜʘʥʦʾ ʨʦʙʦʪʠ ʚ ʮʽʣʦʤʫ, ʘ ʧʦʪʽʤ, ʚ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʨʦʯʠʪʘʪʠ ʪʘ ʧʦʥʦʚʠʪʠ ʚ ʧʘʤôʷʪʽ ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʜʽʣ ʟ 

ʧʽʜʨʫʯʥʠʢʘ ñɻʝʦʜʝʟʽʷò;  

¶ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʟʘʚʜʘʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦʛʨʘʤʦʶ 
ʧʨʘʢʪʠʢʠ;  

¶ ʥʝʩʪʠ ʦʩʦʙʠʩʪʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʟʘ ʨʦʙʦʪʫ 

ʚʩʽʻʾ ʙʨʠʛʘʜʠ ʚ ʮʽʣʦʤʫ;  

¶ ʙʝʨʝʞʣʠʚʦ ʚʽʜʥʦʩʠʪʠʩʴ ʜʦ ʜʝʨʞʘʚʥʦʾ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʚʣʘʩʥʦʩʪʽ;  

¶ ʙʝʨʝʞʣʠʚʦ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ, ʧʨʦ ʧʦʤʽʯʝʥʫ ʥʝʩʧʨʘʚʥʽʩʪʴ ʩʣʽʜ ʥʝʛʘʡʥʦ ʧʦʚʽʜʦʤʠʪʠ 

ʙʨʠʛʘʜʠʨʫ ʘʙʦ ʢʝʨʽʚʥʠʢʫ ʛʨʫʧʠ;  

¶ ʩʚʦʻʯʘʩʥʦ ʩʢʣʘʩʪʠ ʟʘʣʽʢ ʟ ʧʨʘʢʪʠʢʠ.  
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ɿʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʷʢʽ ʧʦʩʪʽʡʥʦ ʧʨʦʷʚʣʷʶʪʴ ʥʝʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʜʦ 

ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʘʙʦ ʧʦʨʫʰʫʶʪʴ ʥʘʚʯʘʣʴʥʫ, ʪʨʫʜʦʚʫ ʜʠʩʮʠʧʣʽʥʫ, ʯʠ ʥʝ 

ʜʦʪʨʠʤʫʶʪʴʩʷ ʧʨʘʚʠʣ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʘʢʪʠʢʠ ʅɽ ɼʆʇʋʉʂɸʖʊʔʉʗ ʥʘʯʘʣʴʥʠʢʦʤ ʧʨʘʢʪʠʢʠ, ʧʨʦ ʱʦ 

ʥʝʛʘʡʥʦ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʜʠʨʝʢʪʦʨʫ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʘʨʭʽʪʝʢʪʫ-

ʨʠ, ʜʠʟʘʡʥʫ ʪʘ ʛʝʦʜʝʟʽʾ.  
 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʧʨʘʢʪʠʢʠ 

 

ʄʝʪʦʶ ʧʨʘʢʪʠʢʠ ʻ ʦʚʦʣʦʜʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʩʫʯʘʩʥʠʤʠ ʛʝʦʜʝʟʠʯʥʠʤʠ 

ʧʨʠʣʘʜʘʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʨʦʙʽʪ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ 

ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʩʘʤʦʩʪʽʡʥʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʢʦʥʢʨʝʪʥʦʾ ʨʦʙʦʪʠ ʚ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ, ʚʠʨʦʙʣʝʥʥʷ ʧʦʪʨʝʙʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʦʥʦʚʣʶʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʪʘ ʪʚʦʨʯʦ 

ʾʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʘʚʯʘʣʴʥʘ ʛʝʦʜʝʟʠʯʥʘ ʧʨʘʢʪʠʢʘ ʩʧʨʠʷʻ ʟʘʢʨʽʧʣʝʥʥʶ ʪʘ ʧʦʛʣʠʙʣʝʥʥʶ 

ʟʥʘʥʴ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʩʪʫʜʝʥʪʘʤʠ ʟʘ ʯʘʩ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʟʚʝʨʪʘʻʪʴʩʷ ʥʘ ʟʘʩʚʦʻʥʥʷ ʢʦʞʥʠʤ ʩʪʫʜʝʥʪʦʤ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʢʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʣʴʦʚʠʭ ʪʦʧʦʛʨʘʬʦ ï ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʦʚʦʣʦʜʽʪʠ 

ʦʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʥʽʤʘʥʴ  (ʛʦʨʠʟʦʥʪʘʣʴʥʝ, ʪʘʭʝʦʤʝʪʨʠʯʥʝ, 

ʤʝʥʟʫʣʴʥʝ), ʚʤʽʪʠ ʧʨʦʚʦʜʠʪʠ ʪʨʘʩʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʝ ʪʘ ʧʣʦʱʦʚʝ ʥʽʚʝʣʶʚʘʥʥʷ, 

ʦʧʘʥʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʧʦʣʴʦʚʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʾʭ ʦʧʨʘʮʶʚʘʥʥʷ ʽ 

ʦʬʦʨʤʣʝʥʥʷ. 

 

ɿʤʽʩʪ ʧʨʘʢʪʠʢʠ 

 

ɼʦ ʧʦʯʘʪʢʫ ʧʨʘʢʪʠʢʠ ʢʦʞʥʘ ʙʨʠʛʘʜʘ ʤʘʻ ʧʨʠʜʙʘʪʠ: ʜʚʘ ʬʣʘʢʦʥʠ ʯʦʨʥʦʾ 

ʪʫʰʽ ʽ ʧʦ ʦʜʥʦʤʫ ʯʝʨʚʦʥʦʾ, ʟʝʣʝʥʦʾ ʪʘ ʩʠʥʴʦʾ; ʦʣʽʚʮʽ ʊʄ ï 4-5 ʰʪ., ʊ, 2ʊ, 3ʊ ï 

1ʰʪ.; ʘʨʢʫʰʽ ʚʘʪʤʘʥʫ ʬʦʨʤʘʪʫ ɸ1 -4 ʰʪ. ʪʘ ʬʦʨʤʘʪʫ ɸ4 - 20 ï 30 ʰʪ.; ʟʦʰʠʪʠ 

ʫʯʥʽʚʩʴʢʽ ï ʧʦ 2 ʥʘ ʩʪʫʜʝʥʪʘ; ʧʘʧʽʨ ʧʠʩʴʤʦʚʠʡ ʩʪʘʥʜʘʨʪʥʠʡ ï ʧʦ 10 ʘʨʢʫʰʽʚ ʥʘ 

ʩʪʫʜʝʥʪʘ; ʧʘʧʽʨ ʤʽʣʽʤʝʪʨʦʚʠʡ ï 5ʤ.; ʢʘʣʴʢʫ ʜʣʷ ʪʫʰʽ ï 5ʤ.; ʛʫʤʢʫ, ʛʦʪʦʚʘʣʴʥʶ, 

ʢʘʣʴʢʫʣʷʪʦʨ (ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ); ʣʽʥʽʡʢʠ ï 2 ʰʪ.; ʨʫʯʢʘ ʫʯʥʽʚʩʴʢʘ (ʜʣʷ 

ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ); ʧʝʨʘ ʢʨʝʩʣʷʨʩʴʢʽ (ˉ41); ʣʝʟʘ; ʧʘʧʢʠ ʜʣʷ ʧʘʧʝʨʽʚ ï 5 ʰʪ.; 

ʧʘʧʢʘ ʜʣʷ ʥʦʪ - 1 ʰʪ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʽʥʞʝʥʝʨʥʦ ï ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʢʦʞʥʘ ʙʨʠʛʘʜʘ ʦʪʨʠʤʫʻ: 

ʪʝʦʜʦʣʽʪ, ʥʽʚʝʣʽʨ, ʢʽʧʨʝʛʝʣʴ, ʤʝʥʟʫʣʫ ʪʘ ʰʪʘʪʠʚʠ ʜʦ ʥʠʭ; ʝʢʝʨ; ʝʢʣʽʤʝʪʨ; ʤʽʨʥʫ 

ʩʪʨʽʯʢʫ ʟʽ ʰʧʠʣʴʢʘʤʠ; ʨʫʣʝʪʢʫ; ʜʚʽ ʥʽʚʝʣʽʨʥʽ ʨʝʡʢʠ; ʪʨʠ ʚʽʰʢʠ; ʩʦʢʠʨʫ ʽ ʣʦʧʘʪʫ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʥʘ ʢʦʞʝʥ ʚʠʜ ʨʦʙʽʪ ʙʨʠʛʘʜʘ ʦʪʨʠʤʫʻ, ʚʠʟʥʘʯʝʥʫ ʢʝʨʽʚʥʠʢʦʤ 

ʧʨʘʢʪʠʢʠ, ʢʽʣʴʢʽʩʪʴ ʢʽʣʢʽʚ. ɾʫʨʥʘʣʠ ʽ ʚʽʜʦʤʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʙʽʪ ʚʠʜʘʻ 

ʢʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ. 
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ʈʦʟʧʦʜʽʣ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ  

 

ɺʠʜʠ ʨʦʙʽʪ ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʽʪ, 

ʛʦʜ. 

ɼʥʽ 

ʇʦʣʴʦʚʽ 

ʨʦʙʦʪʠ 

ʂʘʤʝʨʘʣʴ-

ʥʽ ʨʦʙʦʪʠ 

ɺʩʴʦʛʦ 

 ɯʥʩʪʨʫʢʪʘʞ ʟ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ; ʦʜʝʨʞʘʥʥʷ 

ʧʨʠʣʘʜʽʚ 

2  2 1 

ʊʝʦʜʦʣʽʪʥʝ ʟʥʽʤʘʥʥʷ 10 5 15 2 

ʅʽʚʝʣʶʚʘʥʥʷ  4 1 5 1 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ 

ʨʦʙʦʪʘ 

 2  2 1 

ʉʢʣʘʜʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ 

ʟʚʽʪʫ 

 6 6 1 

ʈɸɿʆʄ 18 12 30 6 
 

ɻʦʜʠʥʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʚ ʧʦʣʴʦʚʠʭ ʽ ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʯʘʩʪʢʦʚʦʛʦ ʦʬʦʨʤʣʝʥʥʷ 

ʨʦʙʽʪ ʪʘ ʟʜʘʯʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʟʘʣʽʢʫ.  

 

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ. ʅʘʫʢʦʚʘ ʨʦʙʦʪʘ 

ʇʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʠ 

ʚʠʢʦʥʫʶʪʴ ʝʣʝʤʝʥʪʠ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ (ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʣʘʜʽʚ, ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʤʝʪʦʜʠʢ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʪʦʱʦ). ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʦʧʨʘʮʴʦʚʫʶʪʴʩʷ ʢʦʞʥʠʤ 

ʢʝʨʽʚʥʠʢʦʤ ʦʩʦʙʠʩʪʦ.  

 

ɿʘʥʷʪʪʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʢʠ  

ʆʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʙʝʟʧʝʢʠ ʥʘ ʪʦʧʦʛʨʘʬʦ ï ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʦʪʘʭ:  

(ɼʝʪʘʣʴʥʦ: ñʇʨʘʚʠʣʘ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʥʘ ʪʦʧʦʛʨʘʬʦ ï ʛʝʦʜʝʟʠʯʥʠʭ 

ʨʦʙʦʪʘʭò ʇʊɹ ï 88). 

 

1. ɼʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʜʦʨʦʛʘʭ ʽ 
ʢʦʨʠʩʪʫʚʘʥʥʽ ʪʨʘʥʩʧʦʨʪʦʤ.  

2. ɺʠʢʦʥʫʚʘʪʠ ʧʦʣʴʦʚʽ ʨʦʙʦʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʦʜʷʟʽ, ʚʟʫʪʪʽ ʪʘ ʛʦʣʦʚʥʠʭ 
ʫʙʦʨʘʭ.  

3. ʇʽʜ ʯʘʩ ʛʨʦʟʠ ʙʫʜʴ ï ʷʢʽ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʧʨʠʧʠʥʠʪʠ, ʟʘʙʦʨʦʥʷʻʪʴʩʷ 

ʟʥʘʭʦʜʠʪʠʩʴ ʧʽʜ ʩʠʛʥʘʣʘʤʠ ʪʘ ʚʠʩʦʢʠʤʠ ʜʝʨʝʚʘʤʠ.  

4. ʇʨʘʚʠʣʴʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʤʽʨʥʠʤʠ ʩʪʨʽʯʢʘʤʠ, ʟʘʩʪʫʧʘʤʠ, ʩʦʢʠʨʘʤʠ 
(ʢʦʣʶʯʠʤʠ ʽ ʨʽʞʫʯʠʤʠ ʧʨʝʜʤʝʪʘʤʠ), ʘ ʪʘʢʦʞ ʧʨʘʚʠʣʴʥʦ ʾʭ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ, 

ʧʝʨʝʥʦʩʠʪʠ ʽ ʧʝʨʝʜʘʚʘʪʠ ʟ ʨʫʢ ʚ ʨʫʢʠ.  

5. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʢʫʧʘʪʠʩʴ ʫ ʥʝʚʽʜʦʤʠʭ ʚʦʜʦʡʤʘʭ.  

6. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʚʞʠʚʘʪʠ ʥʝʷʢʽʩʥʫ ʾʞʫ ʪʘ ʚʦʜʫ.  
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7. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʧʽʜʥʽʤʘʪʠ ʚʘʥʪʘʞʽ ʙʽʣʴʰʽ ʷʢ 15 ʢʛ ï ʜʣʷ ʞʽʥʦʢ ʽ 50 ʢʛ ï 

ʜʣʷ ʯʦʣʦʚʽʢʽʚ.  

8. ɿʘ ʥʘʷʚʥʦʩʪʽ ʥʝʙʝʟʧʝʢʠ ʧʦʧʝʨʝʜʠʪʠ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʧʨʘʢʪʠʢʠ, 

ʧʨʠʡʥʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʤʽʨʠ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʽ ʾʾ ʧʦʧʝʨʝʜʞʝʥʥʷ.  

9. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʧʨʘʢʪʠʮʽ ʫ ʥʝʪʚʝʨʝʟʦʤʫ ʩʪʘʥʽ. 

 

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ 

ʉʪʫʜʝʥʪʘʤ ʟʘʙʦʨʦʥʷʻʪʴʩʷ:  

1. ʈʫʙʘʪʠ ʪʘ ʣʘʤʘʪʠ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ.  

2. ʊʦʯʢʠ ʧʣʘʥʦʚʦ ï ʚʠʩʦʪʥʦʾ ʦʩʥʦʚʠ ʟʘʢʨʽʧʣʶʚʘʪʠ ʥʘ ʧʦʩʽʚʘʭ.  

3. ɺʩʪʘʥʦʚʣʶʚʘʪʠ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʩʪʨʽʯʢʦʶ ʯʠ ʜʨʦʪʦʤ ʥʘ ʧʦʩʽʚʘʭ, ʛʦʨʦʜʘʭ ʘʙʦ ʢʚʽʪʥʠʢʘʭ.  

4. ʂʣʘʩʪʠ ʥʘ ʧʦʩʽʚʠ ʩʢʨʠʥʴʢʠ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʪʠʯʢʠ, ʩʦʢʠʨʠ ʪʘ ʽʥʰʝ 

ʟʥʘʨʷʜʜʷ.  

5. ʈʦʟʚʦʜʠʪʠ ʚʦʛʥʠʱʘ, ʧʘʣʠʪʠ ʚ ʥʝʦʙʣʘʜʥʘʥʠʭ ʽ ʥʝʜʦʟʚʦʣʝʥʠʭ ʤʽʩʮʷʭ.  

6. ɿʙʠʨʘʪʠ ʷʛʦʜʠ, ʧʣʦʜʠ ʚ ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ ʧʨʠʚʘʪʥʠʭ ʩʘʜʘʭ ʽ ʛʦʨʦʜʘʭ, 
ʣʦʚʠʪʠ ʨʠʙʫ ʚ ʟʘʙʦʨʦʥʝʥʠʭ ʚʦʜʦʡʤʘʭ.  

 

ʆʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʧʦʚʦʜʞʝʥʥʷ 

ʟ ʛʝʦʜʝʟʠʯʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʧʨʠʣʘʜʘʤʠ 

1. ʅʘ ʥʘʚʯʘʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ, ʽʥʩʪʨʫʤʝʥʪʠ, ʥʘʚʯʘʣʴʥʽ 
ʧʦʩʽʙʥʠʢʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʚʠʜʘʶʪʴʩʷ ʥʘ ʙʨʠʛʘʜʫ ʧʽʜ ʨʦʟʧʠʩʢʫ ʙʨʠʛʘʜʠʨʘ.  

2. ʆʜʝʨʞʘʥʽ ʧʨʠʣʘʜʠ ʤʘʶʪʴ ʙʫʪʠ ʦʛʣʷʥʫʪʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʚʩʽʭ 

ʚʢʘʟʘʥʠʭ ʚ ʦʧʠʩʽ ʜʦ ʥʴʦʛʦ ʧʨʠʣʘʜʴ.  

3. ʇʽʜ ʯʘʩ ʦʛʣʷʜʫ ʪʝʦʜʦʣʽʪʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʢʦʞʫʩʽ, ʨʽʚʥʽ ʪʘ ʦʧʪʠʯʥʠʭ ʜʝʪʘʣʷʭ; ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ ʪʘ 

ʯʠʩʪʦʪʫ ʧʦʣʷ ʟʦʨʫ ʪʨʫʙʠ ʽ ʚʽʜʣʽʢʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ; ʢʦʤʧʣʝʢʪʥʽʩʪʴ.  

4. ʇʽʜ ʯʘʩ ʦʛʣʷʜʫ ʧʨʠʣʘʜʽʚ ʧʝʨʝʚʽʨʷʶʪʴ: ʧʣʘʚʥʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʩʽʭ ʨʫʭʦʤʠʭ 

ʯʘʩʪʠʥ ʛʝʦʜʝʟʠʯʥʦʛʦ ʧʨʠʣʘʜʫ ʣʽʤʙʘ, ʘʣʽʜʘʜʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʟʦʨʦʚʦʾ 

ʪʨʫʙʠ, ʢʨʝʤʘʣʴʻʨʠ; ʩʧʨʘʚʥʽʩʪʴ ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʽʚʥʽʚ (ʧʦʚʽʣʴʥʠʤ ʦʙʝʨʪʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʛʚʠʥʪʘ) ʪʘ ʩʧʨʘʚʥʽʩʪʴ ʩʽʪʢʠ ʥʠʪʦʢ ʽ ʢʦʤʧʝʥʩʘʪʦʨʘ, ʟʘ 

ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ ʫ ʧʨʠʣʘʜʽ; ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʟʘʢʨʽʧʣʶʚʘʣʴʥʠʭ, ʥʘʚʽʜʥʠʭ, 

ʧʽʜʽʡʤʘʣʴʥʠʭ ʪʘ ʩʪʘʥʦʚʦʛʦ ʛʚʠʥʪʽʚ; ʥʘʜʽʡʥʽʩʪʴ ʟʘʢʨʠʚʘʥʥʷ ʬʫʪʣʷʨʘ ʪʘ 

ʟʘʢʨʽʧʣʝʥʥʷ ʛʦʣʦʚʢʠ ʪʘ ʥʽʞʦʢ ʰʪʘʪʠʚʘ.  

5. ʄʽʨʥʘ ʩʪʨʽʯʢʘ ʪʘ ʨʫʣʝʪʢʘ ʤʘʶʪʴ ʙʫʪʠ ʦʛʣʷʥʫʪʽ ʧʦ ʜʦʚʞʠʥʽ ʽ ʧʝʨʝʚʽʨʝʥʽ 

ʰʧʠʣʴʢʠ. ʅʘ ʨʝʡʢʘʭ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʨʘʚʠʣʴʥʽʩʪʴ ʥʘʥʝʩʝʥʥʷ ʪʘ ʦʮʠʬʨʫʚʘʥʥʷ 

ʧʦʜʽʣʦʢ.  

6. ɺ ʦʜʝʨʞʘʥʠʭ ʪʘʙʣʠʮʷʭ, ʽʥʩʪʨʫʢʮʽʷʭ, ʫʤʦʚʥʠʭ ʟʥʘʢʘʭ ʪʦʱʦ, ʤʘʶʪʴ ʙʫʪʠ 
ʟʚʽʨʝʥʽ ʾʭ ʽʥʚʝʥʪʘʨʥʽ ʥʦʤʝʨʠ ʽʟ ʟʘʧʠʩʘʥʠʤʠ ʚ ʨʦʟʧʠʩʮʽ ʙʨʠʛʘʜʠʨʘ ʪʘ ʧʝʨʝʚʽʨʝʥʦ 

ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥʦʢ ʚ ʥʠʭ.  

7. ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʙʨʘʪʠ ʥʘ ʨʦʙʦʪʫ ʙʝʟ ʬʫʪʣʷʨʽʚ ʪʘ 
ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʦʩʪʘʥʥʽʤʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚ ʥʠʭ ʯʦʛʦ ï ʥʝʙʫʜʴ, ʦʢʨʽʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʣʘʜʫ.  

8. ʉʪʫʜʝʥʪʘʤ ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʨʦʟʙʠʨʘʪʠ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʪʘ ʚʠʧʨʘʚʣʷʪʠ 
ʾʭ, ʢʨʽʤ ʶʩʪʫʚʘʥʴ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʝʚʽʨʢʠ ʮʠʭ ʧʨʠʣʘʜʽʚ.  
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9. ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʘʣʠʰʘʪʠ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʙʝʟ ʥʘʛʣʷʜʫ ʘʙʦ ʥʝ 
ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʛʦʣʦʚʮʽ ʰʪʘʪʠʚʘ ʩʪʘʥʦʚʠʤ ʛʚʠʥʪʦʤ. ʅʽʞʢʠ ʰʪʘʪʠʚʘ, ʽʟ 

ʟʘʢʨʽʧʣʝʥʠʤ ʥʘ ʥʴʦʤʫ ʧʨʠʣʘʜʦʤ, ʤʘʶʪʴ ʙʫʪʠ ʟʘʚʞʜʠ ʚʪʠʩʥʫʪʠʤʠ ʚ ʟʝʤʣʶ.  

10. ʇʽʜ ʯʘʩ ʧʝʨʝʚʽʨʦʢ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʘʙʦ ʥʘ 

ʤʘʡʜʘʥʯʠʢʘʭ ʟ ʜʝʨʝʚôʷʥʠʤ, ʙʝʪʦʥʥʠʤ ʘʙʦ ʘʩʬʘʣʴʪʦʚʠʤ ʧʦʢʨʠʪʪʷʤ ʥʽʞʢʠ 

ʰʪʘʪʠʚʘ ʤʘʶʪʴ ʚʧʠʨʘʪʠʩʷ ʫ ʚʝʨʰʠʥʠ, ʧʽʜʢʣʘʜʝʥʠʭ ʧʽʜ ʥʠʭ ʜʝʨʝʚôʷʥʠʭ 

ʪʨʠʢʫʪʥʠʢʽʚ.  

11. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ, ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ (ʢʨʽʤ ʪʠʭ, ʱʦ ʤʘʶʪʴ ʢʦʤʧʝʥʩʘʪʦʨʠ) ʟ 

ʦʜʥʽʻʾ ʪʦʯʢʠ ʥʘ ʽʥʰʫ ʤʦʞʥʘ ʧʝʨʝʥʦʩʠʪʠ ʤʽʮʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʛʦʣʦʚʢʘʭ 

ʰʪʘʪʠʚʽʚ ʪʘʢ, ʱʦʙ ʥʽʞʢʠ ʰʪʘʪʠʚʽʚ ʙʫʣʠ ʪʽʣʴʢʠ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, 

ʩʢʣʘʜʝʥʠʤʠ ʨʘʟʦʤ ʽ ʟʘʢʨʽʧʣʝʥʠʤʠ, ʧʨʠ ʮʴʦʤʫ ʟʘʢʨʽʧʣʶʚʘʣʴʥʽ ʛʚʠʥʪʠ ʧʨʠʣʘʜʽʚ 

ʤʘʶʪʴ ʙʫʪʠ ʟʘʪʷʛʥʫʪʽ. ʇʨʠʣʘʜʠ ʟ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ ʥʘ ʢʦʨʦʪʢʽ ʚʽʜʜʘʣʽ ʩʣʽʜ 

ʧʝʨʝʥʦʩʠʪʠ ʥʘ ʨʫʢʘʭ, ʟʥʷʪʠʤʠ ʽʟ ʰʪʘʪʠʚʘ. ʋ ʚʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʚʩʽ ʛʝʦʜʝʟʠʯʥʽ 

ʧʨʠʣʘʜʠ ʤʘʶʪʴ ʧʝʨʝʥʦʩʠʪʠʩʷ ʪʽʣʴʢʠ ʚʢʣʘʜʝʥʠʤʠ ʽ ʥʘʣʝʞʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʫ 

ʩʚʦʾʭ ʬʫʪʣʷʨʘʭ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʫ ʬʫʪʣʷʨʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʩʢʽʚ ʪʘʢʽ ʬʫʪʣʷʨʠ ʟ 

ʧʨʠʣʘʜʘʤʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʝʨʝʥʦʩʠʪʠ ʥʘ ʧʣʝʯʘʭ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʮʠʤʠ ʧʘʩʢʘʤʠ. 

ʉʪʫʜʝʥʪʫ, ʷʢʠʡ ʥʝʩʝ ʛʝʦʜʝʟʠʯʥʠʡ ʧʨʠʣʘʜ ʥʘ ʰʪʘʪʠʚʽ, ʢʘʪʝʛʦʨʠʯʥʦ 

ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʥʝʩʪʠ ʱʦʩʴ ʽʥʰʝ. ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʝʨʝʩʢʘʢʫʚʘʪʠ ʘʙʦ 

ʧʝʨʝʣʽʟʘʪʠ ʟ ʧʨʠʣʘʜʦʤ ʯʝʨʝʟ ʧʝʨʝʧʦʥʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ.  

12. ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʫ ʬʫʪʣʷʨʘʭ 
ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʽʰʢʘʤʠ, ʨʝʡʢʘʤʠ ʘʙʦ ʽʥʰʠʤʠ ʧʨʝʜʤʝʪʘʤʠ.  

13. ɺʢʣʘʜʘʶʪʴ ʛʝʦʜʝʟʠʯʥʠʡ ʧʨʠʣʘʜ ʫ ʬʫʪʣʷʨ ʪʘ ʚʠʡʤʘʶʪʴ ʡʦʛʦ ʟ ʬʫʪʣʷʨʘ ʙʝʟ 
ʟʫʩʠʣʴ. ʇʽʩʣʷ ʚʢʣʘʜʘʥʥʷ ʧʨʠʣʘʜʫ ʫ ʬʫʪʣʷʨ ʩʣʽʜ ʟʘʪʷʛʥʫʪʠ ʚʩʽ ʟʘʢʨʽʧʣʶʚʘʣʴʥʽ 

ʛʚʠʥʪʠ ʧʨʠʣʘʜʫ.  

14. ɿʙʝʨʽʛʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʥʘ ʰʪʘʪʠʚʘʭ ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ.  

15. ʊʝʦʜʦʣʽʪʠ ʽ ʥʽʚʝʣʽʨʠ ʩʣʽʜ ʙʨʘʪʠ ʪʽʣʴʢʠ ʟʘ ʧʽʜʩʪʘʚʢʫ, ʘ ʢʽʧʨʝʛʝʣʽ ʟʘ ʨʫʯʢʫ 
ʘʙʦ ʢʦʣʦʥʢʫ.  

16. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʝ ʩʣʽʜ ʜʫʞʝ ʩʠʣʴʥʦ ʟʘʪʷʛʫʚʘʪʠ ʟʘʢʨʽʧʣʶʚʘʣʴʥʽ ʽ ʩʪʘʥʦʚʠʡ 

ʛʚʠʥʪʠ, ʘ ʪʘʢʦʞ ʛʚʠʥʪʠ ʥʽʞʦʢ ʰʪʘʪʠʚʘ. ʇʽʜʽʡʤʘʣʴʥʽ ʛʚʠʥʪʠ ʤʘʶʪʴ ʚʽʣʴʥʦ 

ʦʙʝʨʪʘʪʠʩʷ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʾʭ ʨʝʛʫʣʶʚʘʥʥʷʤ; ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʩʣʽʜ 

ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʾʭ ʩʝʨʝʜʥʽʤʠ ʯʘʩʪʠʥʘʤʠ.  

17. ʇʝʨʝʜ ʦʙʝʨʪʘʥʥʷʤ ʙʫʜʴ ï ʷʢʦʾ ʯʘʩʪʠʥʠ ʛʝʦʜʝʟʠʯʥʦʛʦ ʧʨʠʣʘʜʫ ʥʝʦʙʭʽʜʥʦ 

ʧʦʧʝʨʝʜʥʴʦ ʧʦʩʣʘʙʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʢʨʽʧʣʶʚʘʣʴʥʠʡ ʛʚʠʥʪ, ʘ ʥʘʚʽʜʥʠʤʠ 

ʛʚʠʥʪʘʤʠ ʩʣʽʜ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʪʽʣʴʢʠ ʧʨʠ ʟʘʢʨʫʯʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʢʨʽʧʣʶʚʘʣʴʥʠʭ ʛʚʠʥʪʘʭ.  

18. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʛʝʦʜʝʟʠʯʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
ʚʝʣʠʢʠʭ ʟʫʩʠʣʴ ʪʘ ʨʽʟʢʠʭ ʨʫʭʽʚ ʜʣʷ ʦʙʝʨʪʘʥʥʷ ʾʭ ʯʘʩʪʠʥ.  

19. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʢʦʞʥʠʡ ʛʝʦʜʝʟʠʯʥʠʡ ʧʨʠʣʘʜ ʥʝʦʙʭʽʜʥʦ ʟʘʭʠʱʘʪʠ ʚʽʜ 
ʚʦʣʦʛʠ, ʧʠʣʫ ʪʘ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʯʦʭʣʘʤʠ ʘʙʦ ʧʘʨʘʩʦʣʷʤʠ, ʘ ʧʽʜ ʯʘʩ ʚʽʪʨʫ ʦʩʦʙʣʠʚʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʤʽʮʥʠʤ 

ʢʨʽʧʣʝʥʥʷʤ ʧʘʨʘʩʦʣʴ.  

20. ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʘʣʠʰʘʪʠ ʥʘ ʧʣʘʥʰʝʪʽ ʢʽʧʨʝʛʝʣʴ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ 
ʧʽʜ ʯʘʩ ʚʽʪʨʫ.  

21. ʇʽʩʣʷ ʚʽʜʣʽʢʽʚ ʙʫʩʦʣʽ ʩʪʨʽʣʢʘ ʾʾ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʪʠ ʟʘʬʽʢʩʦʚʘʥʘ.  
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22. ʇʽʜ ʯʘʩ ʚʽʟʫʚʘʥʥʷ ʟʦʨʦʚʦʶ ʪʨʫʙʦʶ ʪʝʦʜʦʣʽʪʘ, ʥʽʚʝʣʽʨʘ ʘʙʦ ʢʽʧʨʝʛʝʣʷ ʧʨʦʪʠ 
ʉʦʥʮʷ ʥʘ ʟʦʨʦʚʫ ʪʨʫʙʫ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʙʣʝʥʜʫ ʘʙʦ ʬʽʣʴʪʨ.  

23. ʉʪʘʣʝʚʫ ʩʪʨʽʯʢʫ (ʨʫʣʝʪʢʫ) ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʝʨʝʥʦʩʠʪʠ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ 
ʚʠʛʣʷʜʽ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʶ ʚʽʜʜʘʣʝʡ. ʉʪʨʽʯʢʘ ʥʝ ʤʘʻ ʧʦʪʨʘʧʣʷʪʠ 

ʧʽʜ ʢʦʣʝʩʘ ʪʨʘʥʩʧʦʨʪʫ; ʾʾ ʥʝ ʤʦʞʥʘ ʟʘʣʠʰʘʪʠ ʥʘ ʧʨʦʾʞʜʞʽʡ ʯʘʩʪʠʥʽ ʜʦʨʦʛʠ. 

ʇʝʨʝʥʦʩʠʪʠ ʩʪʨʽʯʢʫ ʜʦ ʤʽʩʮʷ ʨʦʙʦʪʠ ʽ ʧʦ ʾʾ ʟʘʢʽʥʯʝʥʥʽ ʪʽʣʴʢʠ ʟʘʢʨʽʧʣʝʥʦʶ ʥʘ 

ʢʽʣʴʮʽ.  

24. ʈʦʟʤʦʪʫʚʘʪʠ ʩʪʘʣʴʥʫ ʩʪʨʽʯʢʫ ʧʝʨʝʜ ʨʦʙʦʪʦʶ ʜʦʟʚʦʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʜʚʦʤ 
ʩʪʫʜʝʥʪʘʤ, ʩʣʽʜʢʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʟʘ ʪʠʤ, ʱʦʙ ʥʝ ʫʪʚʦʨʶʚʘʣʦʩʴ ʧʝʪʝʣʴ; ʟʘ ʮʠʤ 

ʪʨʝʙʘ ʩʣʽʜʢʫʚʘʪʠ ʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽʟ ʩʪʨʽʯʢʦʶ.  

25. ʇʽʜ ʯʘʩ ʟʜʘʯʽ ʩʪʨʽʯʢʠ ʚ ʛʝʦʢʘʤʝʨʫ ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʧʨʦʪʝʨʪʘ ʛʘʥʯʽʨʢʦʶ, ʷʢʘ 
ʟʤʦʯʝʥʘ ʚ ʤʘʩʪʠʣʽ.  

26. ʈʝʡʢʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʫʢʣʘʜʘʪʠ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ 

ʧʦʜʽʣʢʘʤʠ. ɿʙʝʨʽʛʘʪʠ ʨʝʡʢʠ ʩʣʽʜ ʚ ʩʫʭʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʧʦʢʣʘʚʰʠ ʾʭ ʧʦʜʽʣʢʘʤʠ 

ʜʦʛʦʨʠ, ʘ ʜʚʦʙʽʯʥʽ ï ʥʘ ʨʝʙʨʦ. ʇʝʨʝʜ ʟʙʝʨʽʛʘʥʥʷʤ ʢʦʞʥʘ ʨʝʡʢʘ ʤʘʻ ʙʫʪʠ 

ʧʨʦʪʝʨʪʘ ʩʫʭʦʶ ʛʘʥʯʽʨʢʦʶ.  

27. ɺʽʰʢʠ, ʥʽʚʝʣʽʨʥʽ ʪʘ ʚʽʜʜʘʣʝʤʽʨʥʽ ʨʝʡʢʠ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ 
ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ.  

28. ʅʘ ʯʘʩ ʧʝʨʝʨʚʠ ʚ ʨʦʙʦʪʽ ʪʝʦʜʦʣʽʪʠ ʪʘ ʥʽʚʝʣʽʨʠ ʥʝʦʙʭʽʜʥʦ ʟʥʽʤʘʪʠ ʽʟ 
ʰʪʘʪʠʚʽʚ, ʘ ʢʽʧʨʝʛʝʣʴ ʟ ʤʝʥʟʫʣʴʥʦʛʦ ʧʣʘʥʰʝʪʘ ʽ ʚʢʣʘʜʘʪʠ ʾʭ ʫ ʚʽʜʧʦʚʽʜʥʽ 

ʬʫʪʣʷʨʠ; ʩʪʨʽʯʢʫ ʥʘʤʦʪʫʚʘʪʠ ʥʘ ʢʽʣʴʮʝ ʽ ʟʘʢʨʽʧʣʷʪʠ ʛʚʠʥʪʦʤ; ʥʽʞʢʠ ʰʪʘʪʠʚʽʚ 

ʩʢʣʘʜʘʪʠ, ʟʘʢʨʽʧʣʷʪʠ ʛʚʠʥʪʠ ʪʘ ʟʘʱʽʧʘʪʠ ʧʘʩʢʠ; ʩʢʣʘʜʫʚʘʥʽ ʨʝʡʢʠ ʩʢʣʘʩʪʠ ʪʘ 

ʟʘʢʨʽʧʠʪʠ ʛʚʠʥʪʘʤʠ.  

29. ʂʦʨʠʩʪʫʚʘʪʠʩʷ ʪʘʙʣʠʮʷʤʠ, ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ ʪʘ ʽʥʰʠʤʠ 
ʧʦʩʽʙʥʠʢʘʤʠ ʥʝʦʙʭʽʜʥʦ ʘʢʫʨʘʪʥʦ; ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʨʦʙʠʪʠ ʚ ʥʠʭ ʙʫʜʴ ï ʷʢʠʭ 

ʟʘʧʠʩʽʚ, ʧʦʟʥʘʯʦʢ ʪʦʱʦ.  

30. ʂʦʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ (ʧʨʠʣʘʜ), ʱʦ ʟʜʘʻʪʴʩʷ ʚ ʛʝʦʢʘʤʝʨʫ, ʤʘʻ ʙʫʪʠ 

ʦʯʠʱʝʥʠʡ ʚʽʜ ʙʨʫʜʫ; ʯʘʩʪʠʥʠ ʧʨʠʣʘʜʫ, ʱʦ ʪʨʫʪʴʩʷ ʤʘʶʪʴ ʙʫʪʠ ʟʤʘʟʘʥʽ 

ʤʘʩʪʠʣʦʤ, ʘ ʜʝʨʝʚôʷʥʽ ʯʘʩʪʠʥʠ ï ʧʨʦʪʝʨʪʽ ʛʘʥʯʽʨʢʦʶ. ʅʘʣʽʪ ʧʠʣʫ ʥʘ ʣʽʥʟʘʭ 

ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʤʦʞʥʘ ʚʠʜʘʣʷʪʠ ʪʽʣʴʢʠ ʯʠʩʪʠʤ ʤôʷʢʠʤ ʧʝʥʟʣʠʢʦʤ. 

ʇʦʤʽʯʝʥʽ ʜʝʬʝʢʪʠ ʽ ʥʝʢʦʤʧʣʝʢʪʥʽʩʪʴ ʧʨʠʣʘʜʫ ʤʘʶʪʴ ʙʫʪʠ ʚʢʘʟʘʥʽ ʚ ʢʘʨʪʮʽ, ʷʢʘ 

ʚʢʣʘʜʘʻʪʴʩʷ ʫ ʬʫʪʣʷʨ.  

31. ʆʙʤʽʥʷʪʠ ʧʨʠʣʘʜ ʚ ʧʝʨʽʦʜ ʧʨʘʢʪʠʢʠ ʤʦʞʝ ʙʨʠʛʘʜʠʨ ʟ ʜʦʟʚʦʣʫ ʢʝʨʽʚʥʠʢʘ 
ʧʨʘʢʪʠʢʠ ʽ ʯʝʨʝʟ ʛʝʦʢʘʤʝʨʫ.  

ʇʈʀʄɯʊʂɸ: ʄʘʪʝʨʽʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʘʛʫʙʣʝʥʽ ʘʙʦ ʧʦʰʢʦʜʞʝʥʽ 

ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʪʘ ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ, ʷʢʱʦ ʥʝ ʚʠʷʚʣʝʥʦ ʚʠʥʫʚʘʪʮʷ, 

ʥʝʩʫʪʴ ʚʩʽ ʯʣʝʥʠ ʙʨʠʛʘʜʠ.  

ʇʨʦ ʢʦʞʥʠʡ ʚʠʧʘʜʦʢ ʚʪʨʘʪʠ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʧʨʠʣʘʜʫ, ʘʙʦ ʧʨʠʣʘʜʜʷ ʙʨʠʛʘʜʠʨ ʤʘʻ ʜʦʧʦʚʽʩʪʠ ʢʝʨʽʚʥʠʢʫ ʛʨʫʧʠ 

ʽ ʩʢʣʘʩʪʠ ʘʢʪ, ʚ ʷʢʦʤʫ ʚʢʘʟʘʪʠ ʚʠʥʫʚʘʪʠʭ ʦʩʽʙ ʱʦʜʦ ʚʪʨʘʪʠ, ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʡʥʘ. ɸʢʪ ʟ ʚʽʟʦʶ ʢʝʨʽʚʥʠʢʘ ʛʨʫʧʠ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘʯʘʣʴʥʠʢʫ 

ʧʨʘʢʪʠʢʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʰʝʥʥʷ.  
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ʊʝʦʜʦʣʽʪʥʝ  ʟʥʽʤʘʥʥʷ ʚ ʤʘʩʰʪʘʙʘʭ  1:2000 ï 1:500 

ɼʦ ʧʦʯʘʪʢʫ ʚʠʤʽʨʶʚʘʥʴ ʫ ʧʦʣʽ ʚʠʢʦʥʫʶʪʴ ʦʛʣʷʜ, ʧʝʨʝʚʽʨʢʫ ʽ ʶʩʪʫʚʘʥʥʷ 

ʪʝʦʜʦʣʽʪʘ, ʝʢʝʨʘ ʪʘ ʩʪʨʽʯʢʠ. ʂʨʽʤ ʮʴʦʛʦ ʩʪʨʽʯʢʫ ʢʦʤʧʘʨʫʶʪʴ ʥʘ ʢʦʤʧʘʨʘʪʦʨʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʪʘ ʶʩʪʫʚʘʥʥʷ ʪʝʦʜʦʣʽʪʘ, ʙʫʩʦʣʽ, ʝʢʝʨʘ, ʝʢʣʽʤʝʪʨʘʪʘ 

ʢʦʤʧʘʨʫʚʘʥʥʷ ʩʪʨʽʯʢʠ ʟʘʥʦʩʷʪʴʩʷ ʚ ʟʦʰʠʪ ʧʝʨʝʚʽʨʦʢ ʧʨʠʣʘʜʽʚ.  

ʇʨʦʚʦʜʷʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦ ï ʥʘʚʯʘʣʴʥʽ ʟʘʥʷʪʪʷ: ʚʠʤʽʨʶʚʘʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ ʤʝʪʦʜʦʤ ʧʨʠʡʦʤʽʚ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʫʩʦʣʽ ʤʘʛʥʪ̔ʥʠʭ ʘʟʠʤʫʪʽʚ; ʪʠʯʢʫʚʘʥʥʷ ʣʽʥʽʡ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ 

ʤʽʨʥʦʶ ʩʪʨʽʯʢʦʶ; ʚʝʜʝʥʥʷ ʞʫʨʥʘʣʫ ʪʘ ʟʘʨʠʩʫ ʧʽʜ ʯʘʩ ʟʥʽʤʘʥʥʷ ʩʠʪʫʘʮʽʾ, 

ʚʟʜʦʚʞ ʦʜʥʽʻʾ ï ʜʚʦʭ ʣʽʥʽʡ.  

ɿʥʽʤʘʥʥʷ ʯʘʩʪʢʦʚʦ ʟʘʙʫʜʦʚʘʥʦʾ ʜʽʣʷʥʢʠ ʚʠʢʦʥʫʶʪʴ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ:  

1. ʈʝʢʦʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʪʦʯʦʢ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ. ɿʘʛʘʣʴʥʘ 
ʢʽʣʴʢʽʩʪʴ ʚʝʨʰʠʥ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʙʝʨʝʪʴʩʷ ʟ ʨʦʟʨʘʭʫʥʢʫ 1 ï 2 ʚʝʨʰʠʥʠ ʥʘ 

ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ ʙʨʠʛʘʜʠ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʦʚʞʠʥʠ ʩʪʦʨʽʥ ʤʘʶʪʴ ʙʫʪʠ ʚ ʤʝʞʘʭ 

ʚʽʜ 20 ʜʦ 350 ʤ. ɺʩʽ ʪʦʯʢʠ ʭʦʜʫ ʦʢʦʧʫʶʪʴ.  

2. ʎʝʥʪʨʫʶʪʴ ʪʝʦʜʦʣʽʪ ʽ ʤʘʨʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʫʙʠ ʪʝʦʜʦʣʽʪʘ ʟ 
ʪʦʯʥʽʩʪʶ ʜʦ 3 ʤʤ, ʘʙʦ ʚʠʩʢʘ ï 5 ï 10 ʤʤ.  

3. ʇʨʠʚôʷʟʢʘ ʜʦ ʧʫʥʢʪʽʚ ʛʝʦʜʝʟʠʯʥʦʾ ʦʩʥʦʚʠ.  

4. ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʢʫʪʠ ʚʠʤʽʨʶʶʪʴ ʩʧʦʩʦʙʦʤ ʧʨʠʡʦʤʽʚ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ 

ʧʝʨʝʩʪʘʚʣʝʥʥʷʤ ʣʽʤʙʘ (ʥʘ 1-2 )̄ ʤʽʞ ʧʽʚʧʨʠʡʦʤʘʤʠ. ɼʦʧʫʩʪʠʤʝ ʨʦʟʭʦʜʞʝʥʥʷ 

ʟʥʘʯʝʥʴ ʢʫʪʽʚ ʤʽʞ ʧʽʚʧʨʠʡʦʤʘʤʠ ï 1ô, ʜʣʷ ʪʝʦʜʦʣʽʪʽʚ ʪʠʧʫ 2ʊ ï 30.  

5. ɺʝʨʪʠʢʘʣʴʥʽ ʢʫʪʠ ʚʠʤʽʨʶʶʪʴ ʚ ʧʨʷʤʦʤʫ ʽ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʘʭ ʧʨʠ 
ʜʚʦʭ ʧʦʣʦʞʝʥʥʷʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ, (ʚʠʩʦʪʫ ʧʨʠʣʘʜʫ ʪʘ ʚʽʟʠʨʥʠʭ ʮʽʣʝʡ 

ʚʠʤʽʨʶʶʪʴ ʟ ʪʦʯʥʽʩʪʶ 1 ʩʤ).  

6. ʃʽʥʽʾ ʚʠʤʽʨʶʶʪʴ ʩʪʨʽʯʢʦʶ ʚ ʧʨʷʤʦʤʫ ʪʘ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʘʭ. 

ʗʢʱʦ ʚʠʤʽʨʶʚʘʥʘ ʣʽʥʽʷ ʤʘʻ ʜʝʢʽʣʴʢʘ ʪʦʯʦʢ ʧʝʨʝʛʠʥʫ, ʪʦ ʚʠʤʽʨʶʶʪʴ ʢʫʪʠ 

ʥʘʭʠʣʫ ʢʦʞʥʦʛʦ ʚʽʜʨʽʟʢʘ.  

7. ʉʠʪʫʘʮʽʶ ʟ ʯʽʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ ʟʥʽʤʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʦʜʦʣʽʪʘ, ʝʢʝʨʘ, ʩʪʨʽʯʢʠ ʪʘ ʨʫʣʝʪʢʠ ʚʽʜʦʤʠʤʠ ʩʧʦʩʦʙʘʤʠ.  

8. ʇʨʦʢʣʘʜʘʶʪʴ ʜʽʘʛʦʥʘʣʴʥʠʡ ʪʝʦʜʦʣʽʪʥʠʡ ʭʽʜ ʜʣʷ ʟʥʽʤʘʥʥʷ ʩʠʪʫʘʮʽʾ 
ʫʩʝʨʝʜʠʥʽ ʧʦʣʽʛʦʥʘ.  

9. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʟʘʧʠʩʫʶʪʴ ʚ ʧʦʣʴʦʚʠʡ ʞʫʨʥʘʣ. ɿʘʨʠʩ 

ʚʠʢʨʝʩʣʶʶʪʴ ʦʣʽʚʮʝʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ. ɺʠʧʨʘʚʣʝʥʥʷ ʚ ʞʫʨʥʘʣʽ ʪʘ 

ʧʝʨʝʤʘʣʴʦʚʫʚʘʥʥʷ ʟʘʨʠʩʫ ʟʘʙʦʨʦʥʷʻʪʴʩʷ.  

10. ʂʘʤʝʨʘʣʴʥʽ ʨʦʙʦʪʠ. ʆʙʯʠʩʣʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ʚʝʨʰʠʥ 
ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ. ʉʢʣʘʜʘʥʥʷ ʪʘ ʚʠʢʨʝʩʣʶʚʘʥʥʷ ʢʘʨʪʠ ʢʦʥʪʫʨʥʦʛʦ ʟʥʽʤʘʥʥʷ ʚ 

ʤʘʩʰʪʘʙʽ 1:500 - 1:2000 (ʚʢʘʟʫʻʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ).  

11. ʇʦʣʴʦʚʠʡ ʢʦʥʪʨʦʣʴ.  
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ɺʠʤʦʛʠ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʥʽʤʘʥʥʷ  
 

ˉ ʧʧ ʇʦʢʘʟʥʠʢʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ɼʦʧʫʩʪʠʤʽ ʚʝʣʠʯʠʥʠ ʜʣʷ ʤʘʩʰʪʘʙʽʚ 

1:2000 1:1000 1:500 

1 ɼʦʧʫʩʪʠʤʽ ʜʦʚʞʠʥʠ ʭʦʜʽʚ  

2000:1)2,0( .; == ʚʽʜʥSS fʤʤm  2,0 ʢʤ 1,2 ʢʤ 0,6 ʢʤ 

2 ɼʦʧʫʩʪʠʤʽ ʜʦʚʞʠʥʠ ʩʪʦʨʽʥ 

(ʩʪʨʽʯʢʦʶ)                  ʤʘʢʩʠʤʘʣʴʥʘ  

                                       ʤʽʥʽʤʘʣʴʥʘ 

 

0,35ʢʤ 

0,04ʢʤ 

 

0,35ʢʤ 

0,04ʢʤ 

 

0,35ʢʤ 

0,04ʢʤ 

3 ɼʦʧʫʩʪʠʤʘ ʢʫʪʦʚʘ ʥʝʚôʷʟʢʘ nf '1=b  

 

 

 

4 ɼʦʧʫʩʪʠʤʽ ʜʦʚʞʠʥʠ ʚʠʩʷʯʠʭ 

ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʥʘ:  

ʟʘʙʫʜʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ  

ʢʽʣʴʢʽʩʪʴ ʣʽʥʽʡ ʚ ʭʦʜʽ  

ʥʘ ʥʝʟʘʙʫʜʦʚʘʥʠʭ  

 

 

0,2ʢʤ 

3 

          0,3ʢʤ 

 

 

 

0,15ʢʤ 

2 

0,3ʢʤ 

 

 

0,1ʢʤ 

2 

0,15ʢʤ 

 

5 ʄʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ 

ʟʥʽʤʘʣʴʥʦʾ ʦʩʥʦʚʠ ʥʘ 1 ʢʤ2 

 

8 

 

16 

 

32 

6 ɺʽʜʜʘʣʽ ʤʽʞ ʩʪʚʦʨʥʠʤʠ ʪʦʯʢʘʤʠ ʥʝ 

ʙʽʣʴʰʝ (ʩʪʨʽʯʢʦʶ) 

 

80ʤ 

 

60ʤ 

 

40ʤ 

7 ɼʦʚʞʠʥʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ  

ʦʢʦʤʽʨʥʦ  

ʝʢʝʨʦʤ  

8ʤ 

60ʤ 

6ʤ 

40ʤ 

4ʤ 

20ʤ 

8 ʄʘʢʩʠʤʘʣʴʥʽ ʚʽʜʜʘʣʽ ʜʦ ʢʦʥʪʫʨʽʚ 

ʧʽʜ ʯʘʩ ʟʥʽʤʘʥʥʷ ʧʦʣʷʨʥʠʤ ʤʝʪʦʜʦʤ 

(ʩʪʨʽʯʢʦʶ) 

ʯʽʪʢʠʭ 

ʥʝʯʽʪʢʠʭ 

(ʥʠʪʢʦʚʠʤ ʚʽʜʜʘʣʝʤʽʨʦʤ) 

ʯʽʪʢʠʭ 

ʥʝʯʽʪʢʠʭ 

 

 

 

250ʤ 

300ʤ 

 

100ʤ 

150ʤ 

 

 

 

180ʤ 

200ʤ 

 

60ʤ 

100ʤ 

 

 

 

120ʤ 

150ʤ 

 

40ʤ 

80ʤ 
9 ʄʘʢʩʠʤʘʣʴʥʽ ʚʽʜʜʘʣʽ ʜʦ ʢʦʥʪʫʨʽʚ 

ʧʽʜ ʯʘʩ ʟʥʽʤʘʥʥʷ ʩʧʦʩʦʙʦʤ ʧʨʷʤʠʭ 

ʢʫʪʦʚʠʭ ʟʘʩʽʯʦʢ (ʢʫʪʠ ʚʠʤʽʨʶʶʪʴ 

ʧʽʚʧʨʠʡʦʤʦʤ ʜʦ 1ô, ʷʢʽ ʤʘʶʪʴ 

ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʤʝʞʘʭ 30 - 150̄ ) 

ʯʽʪʢʠʭ 

ʥʝʯʽʪʢʠʭ  

 

 

 

 

 

400ʤ 

1200ʤ 

 

 

 

 

 

200ʤ 

600ʤ 

 

 

 

 

 

100ʤ 

300ʤ 

10 ʄʘʢʩʠʤʘʣʴʥʽ ʚʽʜʜʘʣʽ ʜʦ ʢʦʥʪʫʨʽʚ 

ʧʽʜ ʯʘʩ ʟʥʽʤʘʥʥʷ ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʠʭ 

ʟʘʩʽʯʦʢ 

ʅʝ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʦʚʞʠʥʠ ʤʽʨʥʦʛʦ 

ʧʨʠʣʘʜʫ 

                      20 - 50ʤ             

 

*ɿʥʽʤʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ ʥʦʨʤʫʻʪʴʩʷ ʦʢʨʝʤʦ.  
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ʅʽʚʝʣʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʟʘ ʢʚʘʜʨʘʪʘʤʠ 

 

ɼʽʣʷʥʢʫ ʨʦʟʤʽʨʦʤ 100³100 ʤ ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʪʠʪʠ ʥʘ ʢʚʘʜʨʘʪʠ ʽʟ ʩʪʦʨʦʥʘʤʠ 

20 ʤ. 100 ʤ ʢʚʘʜʨʘʪ ʨʦʟʤʽʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʜʦʣʽʪʘ ʪʘ ʩʪʨʽʯʢʠ. ɺʽʜʭʠʣʝʥʥʷ 

ʦʩʪʘʥʥʴʦʾ ʩʪʦʨʦʥʠ ʧʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ ʨʦʟʤʽʯʫʚʘʥʥʽ ʚʝʨʰʠʥ ʥʝ ʤʘʻ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 20 ʩʤ. ɼʚʘʜʮʷʪʠʤʝʪʨʦʚʽ ʢʚʘʜʨʘʪʠ ʨʦʟʤʽʯʘʶʪʴ ʧʨʦʤʽʨʘʤʠ 

ʩʪʨʽʯʢʦʶ. ɺʩʽ ʚʝʨʰʠʥʠ ʟʘʢʨʽʧʣʶʶʪʴ ʢʽʣʢʘʤʠ.  

ʇʦ ʜʽʣʷʥʮʽ, ʷʢʫ ʟʥʽʤʘʶʪʴ, ʧʨʦʢʣʘʜʘʶʪʴ ʥʽʚʝʣʽʨʥʠʡ ʭʽʜ ʪʘ ʚʠʢʦʥʫʶʪʴ 

ʥʽʚʝʣʶʚʘʥʥʷ ʨʝʰʪʠ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʽʚ ʷʢ ʧʨʦʤʽʞʥʠʭ ʪʦʯʦʢ. ʈʝʟʫʣʴʪʘʪʠ 

ʥʽʚʝʣʶʚʘʥʥʷ ʟʘʧʠʩʫʶʪʴ ʫ ʥʽʚʝʣʽʨʥʠʡ ʞʫʨʥʘʣ. ʂʨʽʤ ʮʴʦʛʦ, ʨʝʟʫʣʴʪʘʪʠ 

ʥʽʚʝʣʶʚʘʥʥʷ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʟʥʽʤʘʥʥʷ ʩʠʪʫʘʮʽʾ ʟʘʧʠʩʫʶʪʴ ʫ 

ʞʫʨʥʘʣ ï ʩʭʝʤʫ ʥʽʚʝʣʶʚʘʥʥʷ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʽʚ.  

ʆʙʯʠʩʣʶʶʪʴ ʚʠʩʦʪʠ ʪʦʯʦʢ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ (ʚʠʩʦʪʘ ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʥʮʽʾ 

ʟʘʜʘʻʪʴʩʷ ʢʝʨʽʚʥʠʢʦʤ ʧʨʘʢʪʠʢʠ) ʪʘ ʚʠʩʦʪʠ ʚʩʽʭ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʽʚ.  

ɼʦʧʫʩʪʠʤʫ ʥʝʚôʷʟʢʫ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ  

,10 nʤʤfh =  

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʮʽʡ ʚ ʭʦʜʽ.  

 

ɺʠʢʨʝʩʣʶʶʪʴ ʧʣʘʥ ʥʽʚʝʣʶʚʘʥʥʷ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʽʚ ʚ ʤʘʩʰʪʘʙʽ 1:500 ʟ 

ʚʠʩʦʪʦʶ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ ʯʝʨʝʟ 0,25; 0,5ʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʣʴʻʬʫ. ʇʣʘʥ 

ʚʠʢʨʝʩʣʶʶʪʴ ʚ ʪʫʰʽ.  

 

ʌʦʨʤʠ ʪʘ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ 

 

ʂʦʥʪʨʦʣʶʶʪʴ ʥʘʚʯʘʣʴʥʫ ʛʝʦʜʝʟʠʯʥʫ ʧʨʘʢʪʠʢʫ ʚ ʛʨʫʧʽ: ʢʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ñɻʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶò, ʜʠʨʝʢʪʦʨ ʥʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʘʨʭʽʪʝʢʪʫʨʠ, ʜʠʟʘʡʥʫ ʪʘ ʛʝʦʜʝʟʽʾ.  

ʂʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ ʧʨʦʚʦʜʠʪʴ ʧʦʣʴʦʚʠʡ ʪʘ ʢʘʤʝʨʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ 

ʚʠʢʦʥʘʥʠʭ ʪʦʧʦʛʨʘʬʦ ï ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, ʧʨʦ ʱʦ ʩʢʣʘʜʘʻ ʘʢʪ ʧʝʨʝʚʽʨʢʠ, 

ʢʦʨʝʢʪʫʨʥʠʡ ʣʠʩʪ, ʜʝ ʚʽʜʦʙʨʘʞʘʻ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ ʪʘ ʾʭ ʥʝʜʦʣʽʢʠ ʽ ʨʦʙʠʪʴ 

ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʟʘʨʘʭʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʚʠʜʫ ʨʦʙʽʪ. ɿ ʘʢʪʦʤ ʯʠ ʢʦʨʝʢʪʫʨʥʠʤ 

ʣʠʩʪʦʤ ʢʝʨʽʚʥʠʢ ʦʟʥʘʡʦʤʣʶʻ ʙʨʠʛʘʜʫ, ʧʨʦ ʱʦ ʙʨʠʛʘʜʠʨ ʨʦʟʧʠʩʫʻʪʴʩʷ ʧʽʜ ʘʢʪʦʤ 

ʽ ʧʨʠʡʤʘʻ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ. ɸʢʪʠ ʢʦʥʪʨʦʣʶ 

ʧʨʠʢʣʘʜʘʶʪʴʩʷ ʜʦ ʟʚʽʪʫ ʟ ʧʨʘʢʪʠʢʠ.  

 

ɺʠʤʦʛʠ ʜʦ ʟʚʽʪʫ 

 

ɿʚʽʪ ʤʘʻ ʤʽʩʪʠʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʫʩʽʭ ʨʦʟʜʽʣʽʚ 

ʧʨʦʛʨʘʤʠ ʧʨʘʢʪʠʢʠ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʤʘʪʠ ʨʦʟʜʽʣʠ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ, ʚʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʦʱʦ. 

ʆʬʦʨʤʣʷʻʪʴʩʷ ʟʚʽʪ ʟ ʚʠʤʦʛʘʤʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʽʥʩʪʨʫʢʮʽʻʶ [2], ʫʤʦʚʥʠʤʠ 

ʟʥʘʢʘʤʠ ʜʣʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʽʚ 1:5000 ï 1:500 ʪʘ ʚʠʤʦʛ, ʷʢʽ 

ʧʨʠʡʥʷʪʽ ʥʘ ʢʘʬʝʜʨʽ ñɻʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶò ʜʦ ʦʬʦʨʤʣʝʥʥʷ 

ʟʚʽʪʽʚ ʟ ʥʘʚʯʘʣʴʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʧʨʘʢʪʠʢʠ.  
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ɿʤʽʩʪ ʟʚʽʪʫ 

 

ɹʨʠʛʘʜʘ ʟʜʘʻ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ: 

 

1. ʑʦʜʝʥʥʠʢ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ:  

2. ɿʦʰʠʪ ʧʝʨʝʚʽʨʦʢ ʧʨʠʣʘʜʽʚ;  

3. ʊʝʭʥʽʯʥʠʡ ʟʚʽʪ;  

4. ʂʦʨʝʢʪʫʨʥʠʡ ʣʠʩʪ.  

 

 

ʊʝʦʜʦʣʽʪʥʝ ʟʥʽʤʘʥʥʷ 

 

1. ɾʫʨʥʘʣ ʪʝʦʜʦʣʽʪʥʦʛʦ ʭʦʜʫ ʪʘ ʢʦʥʪʫʨʥʦʛʦ ʟʥʽʤʘʥʥʷ;  

2. ʉʭʝʤʘ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ;  

3. ɺʽʜʦʤʦʩʪʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʙʝʨʥʝʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʟʘʜʘʯ;  

4. ɺʽʜʦʤʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ;  

5. ʂʘʪʘʣʦʛ ʢʦʦʨʜʠʥʘʪ ʟʥʽʤʘʣʴʥʦʾ ʦʩʥʦʚʠ;  

6. ɺʽʜʦʤʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱ ʧʣʘʥʽʤʝʪʨʦʤ ʪʘ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ;  

7. ʇʣʘʥ;  

8. ɸʢʪ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʠʡʤʘʥʥʷ ʨʦʙʽʪ.  

 

ʅʽʚʝʣʶʚʘʥʥʷ ʧʦʚʝʨʭʥ ̔ʟʘ ʢʚʘʜʨʘʪʘʤʠ 

 

1. ɾʫʨʥʘʣ ʥʽʚʝʣʶʚʘʥʥʷ;  

2. ɾʫʨʥʘʣ ï ʩʭʝʤʘ ʥʽʚʝʣʶʚʘʥʥʷ ʚʝʨʰʠʥ ʢʚʘʜʨʘʪʽʚ;  

3. ʊʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʥʽʚʝʣʶʚʘʥʥʷ ʟʘ ʢʚʘʜʨʘʪʘʤʠ;  

4. ɸʢʪ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʠʡʤʘʥʥʷ ʨʦʙʽʪ.  

 

ʅʘʫʢʦʚʦ - ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ  

 

               ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

 

ʇʽʜʩʫʤʢʠ ʧʨʘʢʪʠʢʠ 

 

ʇ̔ ʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʠ ʟʚʽʪʫʶʪʴ ʧʨʦ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤʠ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ.  

ɿʚʽʪ ʟ ʧʨʘʢʪʠʢʠ ʟʘʭʠʱʘʻʪʴʩʷ ʟʜʦʙʫʚʘʯʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ (ʟ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʶ ʦʮʽʥʢʦʶ) ʧʝʨʝʜ ʢʦʤʽʩʽʻ,ʁ ʧʨʠʟʥʘʯʝʥʦʶ ʟʘʚʽʜʫʚʘʯʝʤ ʢʘʬʝʜʨʠ 

ʘʙʦ ʜʠʨʝʢʪʦʨʦʤ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʘʨʭʽʪʝʢʪʫʨʠ, ʜʠʟʘʡʥʫ ʪʘ 

ʛʝʦʜʝʟʽʾ.  

ɼʦ ʩʢʣʘʜʫ ʢʦʤʽʩʽʾ ʚʭʦʜʠʪʴ ʢʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ ʪʘ ʚʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ 

ñɻʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶò. ʂʦʤʽʩʽʷ ʧʨʠʡʤʘʻ ʟʘʣʽʢ ʫ ʩʪʫʜʝʥʪʽʚ ʥʘ 

ʙʘʟʘʭ ʧʨʘʢʪʠʢʠ ʘʙʦ ʚ ̔ʥʩʪʠʪʫʪʽ ʧʽʩʣʷ ʾʾ  ʟʘʚʝʨʰʝʥʥʷ. ɿʘʣʽʢ ʟ ʦʮʽʥʢʦʶ ʟʘ ʧʨʘʢʪʠʢʫ 

ʚʥʦʩʠʪʴʩʷ ʚ ʟʘʣʽʢʦʚʦ ï ʝʢʟʘʤʝʥʘʮʽʡʥʫ ʚʽʜʦʤʽʩʪʴ ʽ ʟʘʣʽʢʦʚʫ ʢʥʠʞʢʫ ʩʪʫʜʝʥʪʘ ʟʘ 

ʧʽʜʧʠʩʘʤʠ ʯʣʝʥʽʚ ʢʦʤʽʩʽʾ. ʆʮʽʥʢʘ ʩʪʫʜʝʥʪʘ ʟʘ ʧʨʘʢʪʠʢʫ ʚʨʘʭʦʚʫʻʪʴʩʷ 
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ʩʪʠʧʝʥʜʽʘʣʴʥʦʶ ʢʦʤʽʩʽʻʶ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʦʟʤʽʨʫ ʩʪʠʧʝʥʜʽʾ ʨʘʟʦʤ ʟ ʡʦʛʦ 

ʦʮʽʥʢʘʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ.  

ɿɺʆ, ʷʢʠʡ ʥʝ ʚʠʢʦʥʘʚ ʧʨʦʛʨʘʤʫ ʧʨʘʢʪʠʢʠ ʙʝʟ ʧʦʚʘʞʥʠʭ ʧʨʠʯʠʥ ʤʦʞʝ ʙʫʪʠ 

ʥʘʜʘʥʦ ʧʨʘʚʦ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʘʢʪʠʢʠ ʧʦʚʪʦʨʥʦ ʟʘ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ, ʷʢʽ ʚʠʟʥʘʯʘʻ 

ʢʘʬʝʜʨʘ ñɻʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶò. ɿɺʆ, ʷʢʠʡ ʦʪʨʠʤʘʚ 

ʥʝʟʘʜʦʚʽʣʴʥʫ ʦʮʽʥʢʫ ʟ ʧʨʘʢʪʠʢʠ ʥʘ ʢʦʤʽʩʽʾ (0-59 ʙʘʣʽʚ, FX) ʧʦʜʘʻʪʴʩʷ ʜʦ 

ʚʽʜʨʘʭʫʚʘʥʥʷ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʇʽʜʩʫʤʢʠ ʢʦʞʥʦʾ ʧʨʘʢʪʠʢʠ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʢʘʬʝʜʨʠ 

ñɻʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶò ʪʘ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

 

ʉʢʣʘʜʘʥʥʷ ʟʘʣʽʢʫ 

 

ɼʦ ʟʘʭʠʩʪʫ ʜʦʧʫʩʢʘʶʪʴʩʷ ʨʦʙʦʪʠ, ʷʢʽ ʧʦʧʝʨʝʜʥʴʦ ʧʝʨʝʚʽʨʝʥʽ ʢʝʨʽʚʥʠʢʦʤ 

ʧʨʘʢʪʠʢʠ. ʆʮʽʥʢʫ ʟʘ ʚʠʢʦʥʘʥʽ ʨʦʙʦʪʠ ʪʘ ʩʢʣʘʜʝʥʠʡ ʟʚʽʪ ʚʠʩʪʘʚʣʷʻ ʚʠʢʣʘʜʘʯ, ʱʦ 

ʧʨʦʚʦʜʠʚ ʛʝʦʜʝʟʠʯʥʫ ʧʨʘʢʪʠʢʫ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʠʩʪʫ ʫʯʘʩʪʴ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ 

ʫ ʚʠʢʦʥʘʥʥʽ ʚʩʽʭ ʨʦʙʽʪ, ʪʘ ʯʣʝʥʠ ʢʦʤʽʩʽʾ, ʧʝʨʝʜ ʷʢʠʤʠ ʟʚʽʪʫʻʪʴʩʷ ʙʨʠʛʘʜʘ ɿɺʆ ̔ 

ʟʘʭʠʱʘʻ ʟʚʽʪ.   

 

ʄʘʢʩʠʤʘʣʴʥʘ ʤʦʜʫʣʴʥʘ ʦʮʽʥʢʘ ʨʦʙʽʪ 

  

ɺʠʜʠ ʨʦʙʽʪ ɹʘʣʠ 

ɼʦʪʨʠʤʘʥʥʷ ʽʥʩʪʨʫʢʪʘʞʫ ʟ ʪ/ʙ ʪʘ 

ʧʨʘʚʠʣ ʧʦʚʝʜʽʥʢʠ 
10 

ʊʝʦʜʦʣʽʪʥʝ  ʟʥʽʤʘʥʥʷ 35 

ʅʽʚʝʣʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ 25 

ʅʘʫʢʦʚʦ ï ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ 10 

ʉʢʣʘʜʘʥʥʷ ʽ ʦʬʦʨʤʣʝʥʥʷ ʟʚʽʪʫ 20 

ʄʘʢʩʠʤʘʣʴʥʘ ʩʫʤʘ ʙʘʣʽʚ 100 
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