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ʆʊ ʇɸʈɸɼʀɻʄʓ ʀʄʇɽʈɸʊʀɺʅʆɻʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ  

ʂ ʇɸʈɸɼʀɻʄɽ ʂɺɸʅʊʆɺʓʍ ɺʓʏʀʉʃɽʅʀʁ ʀ ɼɸʃɽɽ 

 

ʂʦʧʳʣʴʮʦʚ ɸ. ɸ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ 

 ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ),  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʂʦʧʳʣʴʮʦʚ ɸ. ɺ. 

ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ,  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ,  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

(ʠʤʧʝʨʘʪʠʚʥʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, ʣʦʛʠʯʝʩʢʦʛʦ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʠ ʜʨ.). ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ (ʠʤʧʝʨʘʪʠʚʥʦʤʫ, ʣʦʛʠʯʝʩʢʦʤʫ, 

ʢʚʘʥʪʦʚʦʤʫ ʠ ʜʨ.), ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʧʘʨʘʜʠʛʤʘ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ʢʚʘʥʪʦʚʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʜ ʧʘʨʘʜʠʛʤʦʡ ʧʦʥʠʤʘʝʤ ʥʘʫʯʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪʝʨʤʠʥʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʟ ʠʩʪʦʨʠʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʘʨʘʜʠʛʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʘʚʠʣʴʥʳʝ ʠʣʠ ʥʝʪ. 

ʅʘʧʨʠʤʝʨ, ʤʥʦʛʦ ʚʝʢʦʚ ʩʫʱʝʩʪʚʦʚʘʣʘ ʛʝʦʮʝʥʪʨʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ ʫʩʪʨʦʡʩʪʚʘ ʤʠʨʘ ʠ 

ʧʘʨʘʜʠʛʤʘ ʧʣʦʩʢʦʡ ʟʝʤʣʠ ʠ ʥʝʙʝʩʥʦʛʦ ʩʚʦʜʘ. ʀʩʪʦʨʠʯʝʩʢʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʩʣʦʞʠʣʦʩʴ 

ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʜʠʛʤ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ 

ʟʘʜʘʯ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ [3]. 

 

ʇʘʨʘʜʠʛʤʘ ʠʤʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚʦʟʥʠʢʣʘ ʧʘʨʘʜʠʛʤʘ ʠʤʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʩʚʦʜʠʪʩʷ ʢ ʦʧʝʨʘʪʦʨʫ ʧʨʠʩʚʘʠʚʘʥʠʷ ʠ ʦʧʝʨʘʪʦʨʫ goto, ʪ.ʝ. ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʰʘʛʘʤ ʠ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ. ʕʪʘ ʧʘʨʘʜʠʛʤʘ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʜʣʷ ʧʝʨʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 1940-1970 ʛʛ. ʠ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʪʘʢʠʭ ʠʟʚʝʩʪʥʳʭ 

ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʢ Fortran (1954), Algol (1960), Pascal (1970), C (1972), 

ICON (1974) ʠ ʜʨ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʨʘʩʯʝʪʳ ʧʦ ʟʘʜʘʥʥʳʤ ʬʦʨʤʫʣʘʤ ʠʣʠ 

ʘʣʛʦʨʠʪʤʘʤ, ʢʘʢ ʜʣʷ ʚʦʝʥʥʳʭ, ʪʘʢ ʠ ʛʨʘʞʜʘʥʩʢʠʭ ʮʝʣʝʡ [3]. 

 



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

I II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

8 

ʇʘʨʘʜʠʛʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɺ ʦʩʥʦʚʝ ʵʪʦʡ ʧʘʨʘʜʠʛʤʳ ʣʝʞʠʪ ʧʦʥʷʪʠʝ ʬʫʥʢʮʠʠ, ʪ.ʝ. ʠʜʝʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʢʘʢ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ. ɺ 1960-1980 ʛʛ. ʙʦʣʴʰʠʝ ʥʘʜʝʞʜʳ ʚʦʟʣʘʛʘʣʠʩʴ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʣʝʞʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʂ ʷʟʳʢʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ ʷʟʳʢʠ, ʢʘʢ Lisp (1958), ʈɽʌɸʃ (1968), Scheme 

(1975), FP (1977), ML (1978), Miranda (1985), Haskell (1990) ʠ ʜʨ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʢʣʘʩʩ ʟʘʜʘʯ, ʪʨʫʜʥʦ ʬʦʨʤʫʣʠʨʫʝʤʳʭ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʜʘʯʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʟʨʝʥʠʷ  ʠ ʜʨ. 

[1, 2, 5]. 

 

ʇʘʨʘʜʠʛʤʘ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɺ ʦʩʥʦʚʝ ʵʪʦʡ ʧʘʨʘʜʠʛʤʳ ʣʝʞʠʪ ʠʜʝʷ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʦʧʠʩʘʥʘ ʚ ʚʠʜʝ ʬʘʢʪʦʚ (ʘʢʩʠʦʤ) ʠ 

ʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʝʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʧʫʪʝʤ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ, ʪ.ʝ. 

ʤʝʭʘʥʠʟʤ ʣʦʛʠʯʝʩʢʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʤʝʥʠʤ ʢʦ ʚʩʝʡ ʧʨʦʛʨʘʤʤʝ, ʥʘ ʦʩʥʦʚʝ ʘʢʩʠʦʤ ʠ 

ʧʨʘʚʠʣ ʚʳʚʦʜʘ (ʜʠʟʲʶʥʢʪʦʚ). ʇʝʨʚʳʤ ʷʟʳʢʦʤ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣ Prolog 

(1971). ɺ 1970-1990 ʛʛ. ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʘʟʚʠʚʘʣʦʩʴ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ ʷʟʳʢʘ Prolog, ʧʫʪʝʤ ʚʥʝʩʝʥʠʝʤ ʤʦʜʫʣʴʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʤʦʱʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʜʨ. ʂ ʷʟʳʢʘʤ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ Prolog II  (1980), IC-Prolog (1982), MProlog (1983), T-Prolog (1983), LQF (1984), 

Goedel (1992) ʠ ʜʨ. ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ ʢʦʤʙʠʥʘʮʠʷ 

ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʨʝʜʠ ʷʟʳʢʦʚ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ LOGLISP (1982), LCA (1982), LEAF (1985), Mercury (1993) ʠ ʜʨ. ʊʨʝʪʴʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ. ʗʟʳʢʘʤʠ, 

ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʷʚʣʷʶʪʩʷ Concurrent Prolog (1983), PARLOG (1983), 

GHC (1986) ʠ ʜʨ. ʃʦʛʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʟʘʜʘʯ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʟʨʝʥʠʷ ʠ ʜʨ. [1, 2, 5].  

 

ʇʘʨʘʜʠʛʤʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʕʪʘ ʧʘʨʘʜʠʛʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʲʝʢʪʳ 

ʠ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʠ (ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ) ʤʝʞʜʫ ʥʠʤʠ. ʂ ʷʟʳʢʘʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʷʟʳʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢʣʘʩʩʘʤ ʠ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʠʥʢʘʧʩʫʣʷʮʠʠ, ʧʦʣʠʤʦʨʬʠʟʤʘ, ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʛʨʫʧʧʳ ʷʟʳʢʦʚ: ʯʠʩʪʳʝ, ʛʠʙʨʠʜʥʳʝ ʠ ʫʨʝʟʘʥʥʳʝ ʷʟʳʢʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂ ʧʝʨʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ Simula (1962), Smalltalk 

(1972), Beta (1975), Self (1986), Cecil (1992) ʠ ʜʨ. ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ C++ (1983), 

Object Pascal (1984) ʠ ʜʨ. ʂ ʪʨʝʪʴʝʡ ð Java (1995), C# (2000) ʠ ʜʨ. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʨʝʤʷ 

ʛʨʫʧʧʘʤʠ ʷʟʳʢʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʷʟʳʢʦʚ ʥʘʠʙʦʣʝʝ ʯʠʩʪʦ ʦʪʨʘʞʝʥʘ 

ʤʝʪʦʜʦʣʦʛʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʷʟʳʢʦʚ 

ʧʦʷʚʠʣʘʩʴ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʠʤʧʝʨʘʪʠʚʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʧʦʣʫʯʠʣʘʩʴ ʠʟ 

ʚʪʦʨʦʡ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʥʝ ʥʫʞʥʳ ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʦʧʘʩʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. 

 



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

I II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 
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ʇʘʨʘʜʠʛʤʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʤʥʦʛʦʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʦʯʝʥʴ ʙʳʩʪʨʦ ʩʪʘʣʦ ʨʘʟʚʠʚʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʇʦʷʚʠʣʠʩʴ ʠʤʧʝʨʘʪʠʚʥʦʝ ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʣʦʛʠʯʝʩʢʦʝ 

ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʜʨ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʤʧʝʨʘʪʠʚʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ 

ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʷʚʥʦ ʚʳʜʝʣʠʪʴ ʬʨʘʛʤʝʥʪʳ (ʤʦʜʫʣʠ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 

ʧʘʨʘʣʣʝʣʴʥʦ. ɽʩʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ʪʘʢʠʝ ʤʦʜʫʣʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʪʦ ʥʘ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʨʦʛʦʥ ʧʨʦʛʨʘʤʤʳ, ʤʦʞʝʪ ʙʳʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʝʥʦ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʳʧʦʣʥʷʝʤʳʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʨʘʛʤʝʥʪʘʤʠ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʫʩʧʝʰʥʦ ʨʝʰʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʙʳʯʥʦ 

ʚʳʜʝʣʷʶʪ ʧʘʨʘʣʣʝʣʠʟʤ ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ: 

- ʤʠʢʨʦʢʦʤʘʥʜ; 

- ʦʧʝʨʘʪʦʨʦʚ; 

- ʮʠʢʣʦʚ (ʠʪʝʨʘʮʠʡ); 

- ʧʦʜʧʨʦʛʨʘʤʤ (ʬʫʥʢʮʠʡ, ʧʨʦʮʝʜʫʨ); 

- ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ; 

- ʧʨʦʮʝʩʩʦʚ; 

- ʧʨʠʣʦʞʝʥʠʡ. 

ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʪ ʷʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ.  ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʘʢʠʝ, ʢʘʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʷʟʳʢʝ (ʥʘʧʨʠʤʝʨ, ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Ada), ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʉ, ʉ++, Pascal ʠ ʜʨ.), ʚ ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʦʚʦʜʠʪʴ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʢʦʤʧʠʣʷʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ. ʂ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʱʠʤ ʷʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʧʘʨʘʣʣʝʣʠʟʤʘ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ Algol-68 (1968), Concurrent Pascal (1972), Modula-2 

(1978), CSP (1978), Edison (1980), Occam (1982), Ada (1983), Linda (1985), Oblig (1993) ʠ ʜʨ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ð ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʦʙʨʘʙʦʪʢʘ ʶʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʜʨ.  

ʃʦʛʠʯʝʩʢʦʝ ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʦʧʫʩʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂ ʷʟʳʢʘʤ ʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʪʥʝʩʪʠ Concurrent Prolog (1983). 

 

ʇʘʨʘʜʠʛʤʘ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʇʦʜ ʚʘʥʪʦʚʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʧʨʠ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʫʝʪ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʢʘʢ ʢʚʘʥʪʦʚʘʷ ʩʫʧʝʨʧʦʟʠʮʠʷ, 

ʢʚʘʥʪʦʚʘʷ ʟʘʧʫʪʘʥʥʦʩʪʴ, ʢʚʘʥʪʦʚʳʡ ʧʘʨʘʣʣʝʣʠʟʤ ʠ ʜʨ. ɽʩʣʠ ʚ ʦʙʳʯʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʝʩʪʴ 

ʙʠʪʳ (ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʷ ʦʙʦʟʥʘʯʘʝʤʳʭ ʣʠʙʦ 0, ʣʠʙʦ 1), ʪʦ ʚ ʢʚʘʥʪʦʚʦʤ ï ʢʫʙʠʪʳ 

(ʢʚʘʥʪʦʚʳʝ ʙʠʪʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʠʥʠʤʘʪʴ ʠ 0 ʠ 1 ʦʜʥʦʚʨʝʤʝʥʥʦ). ʕʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʢʦʨʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ [4]. 

ɺʧʝʨʚʳʝ ʠʜʝʶ ʢʚʘʥʪʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʚʳʩʢʘʟʘʣ ʈ. ʌʝʡʥʤʘʥ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ 1959 ʛ. 

ʇʦʟʞʝ ʧʦʜʦʙʥʳʝ ʠʜʝʠ ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ʇʦʩʪʨʦʝʥʠʝ ʢʚʘʥʪʦʚʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʢʘʢ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ ð ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ. 
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ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʣʦʛʠʯʝʩʢʠʭ 

ʢʫʙʠʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

- ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ (ʠʣʠ ʷʜʝʨʥʦʛʦ) ʩʧʠʥʘ ʚ ʜʘʥʥʦʡ ʢʚʘʥʪʦʚʦʡ ʪʦʯʢʝ ʥʘ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʝ; 

- ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʟʘʨʷʜʘ (ʵʣʝʢʪʨʦʥʘ) ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ ʥʘ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʝ; 

- ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ (ʧʨʠʩʫʪʩʪʚʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʢʫʧʝʨʦʚʩʢʦʡ ʧʘʨʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ); 

- ʦʩʥʦʚʥʦʝ/ʚʦʟʙʫʞʜʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʦʥʘ ʚ ʠʦʥʝ; 

- ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʩʚʝʪʘ ʠ ʜʨ. 

ʇʨʦʙʣʝʤʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʘʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ð ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ, ʤʠʥʠʤʠʟʘʮʠʷ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʧʦʩʦʙʥʳʭ ʨʘʟʨʫʰʠʪʴ ʢʚʘʥʪʦʚʫʶ ʩʠʩʪʝʤʫ, ʤʠʥʠʤʠʟʘʮʠʷ ʯʠʩʣʘ ʦʰʠʙʦʢ 

ʠ ʜʨ.  

ɼʣʷ ʢʚʘʥʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, 

Quipper, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʷʟʳʢ Haskell 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ð ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʥʦʛʦʯʘʩʪʠʯʥʳʭ 

ʩʠʩʪʝʤ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʛʦʜʳ, 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ, ʬʠʥʘʥʩʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʜʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʢʚʘʥʪʦʚʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʢʫʙʠʪʦʚ. ʎʝʣʴ ð ʧʦʩʪʨʦʠʪʴ 100-ʢʫʙʠʪʥʳʡ ʢʚʘʥʪʦʚʳʡ ʢʦʤʧʴʶʪʝʨ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʞʝʪ ʨʝʰʠʪʴ ʢʣʘʩʩʠʯʝʩʢʠʡ ʢʦʤʧʴʶʪʝʨ. 

 

ɹʠʦʢʦʤʧʴʶʪʝʨʳ 

ʆʜʥʘ ʠʟ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʵʪʦ ʧʦʩʪʨʦʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʘʥʘʣʦʛʠʯʥʦʛʦ ʤʦʟʛʫ ʯʝʣʦʚʝʢʘ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʘʪʦʤʠʠ ʫʩʪʨʦʡʩʪʚʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʠʟʫʯʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ. ʀʟʚʝʩʪʥʦ 

ʩʪʨʦʝʥʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʝʡʨʦʥʦʚ, ʚʳʜʝʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʯʝʣʦʚʝʢʘ, ʫʩʪʘʥʦʚʣʝʥʳ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʞʠʚʳʭ ʦʙʲʝʢʪʘʭ (ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʳʰʠ, ʢʨʦʣʠʢʠ, ʢʦʰʢʠ, ʩʦʙʘʢʠ, ʧʨʠʤʘʪʳ ʠ 

ʧʨ.). ʆʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʟʘʛʘʜʢʦʡ, ʢʘʢ ʤʦʟʛ ʨʘʙʦʪʘʝʪ? ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ɹʳʣʘ ʚʳʜʚʠʥʫʪʘ ʠʜʝʷ, ʯʪʦ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʘ ʥʫʞʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʩʦʧʦʩʪʘʚʠʤʦʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʡʨʦʥʦʚ ʚ ʤʦʟʛʝ ʯʝʣʦʚʝʢʘ (ʦʢʦʣʦ 14 

ʤʠʣʣʠʘʨʜʦʚ). ʇʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʴʶʪʝʨʘ ʚ ʧʨʦʙʠʨʢʝ (ʨʘʩʪʚʦʨʝ) ʥʘ 

ʦʩʥʦʚʝ ʗʄʈ. ʇʨʦʚʦʜʠʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘ ʥʝ ʧʨʝʚʦʩʭʦʜʷʪ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʘʭ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʧʘʨʘʜʠʛʤʘ ʠʤʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʘʨʘʜʠʛʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʘʨʘʜʠʛʤʘ ʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʘʨʘʜʠʛʤʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʘʨʘʜʠʛʤʘ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʘʨʘʜʠʛʤʘ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʧʘʨʘʜʠʛʤʘ 

ʙʠʦʢʦʤʧʴʶʪʝʨʘ ʠ ʜʨ. ɺʠʜʥʦ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʧʘʨʘʜʠʛʤ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʬʠʟʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʚʘʥʪʦʚʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ ʠ 

ʙʠʦʢʦʤʧʴʶʪʝʨʘʤʠ. 

 

https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%BF%D0%B5%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%B0%D1%80%D0%B0
https://ru.wikipedia.org/w/index.php?title=Quipper&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Haskell
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʦʜʝʣʝʡ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʣʦʛʠʯʝʩʢʦʤ ʷʟʳʢʝ Logtalk, 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʷʟʳʢʘ ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʦʡ ʟʥʘʥʠʡ. 

ʇʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ 

ʬʨʘʛʤʝʥʪʘ ʧʨʦʮʝʜʫʨʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. Model driven architecture, ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʙʘʟʦʡ ʧʨʘʚʠʣ. 

 

ʉʫʱʝʩʪʚʫʶʪ ʧʨʝʜʤʝʪʥʳʝ ʦʙʣʘʩʪʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʦʡ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʩʚʦʡʩʪʚ ʠ ʩʪʨʫʢʪʫʨ, ʧʨʠʤʝʨ, ʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

(ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʧʘʮʠʝʥʪʘ), ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩʪʨʘʥʳ. ɼʘʞʝ ʚ ʩʣʫʯʘʝ 

ʩʪʘʙʠʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʛʜʝ 

ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʚʦʟʚʨʘʪ ʥʘ ʨʘʥʥʠʝ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʠ agile-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

(çʧʨʦʚʦʨʥʦʛʦè ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ). ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʚʘʞʥʦ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʠʟʤʝʥʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʜʠʟʘʡʥ ʩʠʩʪʝʤʳ, ʥʘ ʫʨʦʚʝʥʴ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʧʦʜʩʠʩʪʝʤ, ʧʨʠʯʝʤ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʜʨʫʛ ʜʨʫʛʫ. ɸʥʘʣʠʟ 

ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʥʦʪʘʮʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ (ʇʉ), ʥʘʧʨʠʤʝʨ, UML, ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʚʦʨʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ ʨʝʘʣʠʟʘʮʠʠ, ʚ ʮʝʣʦʤ, ʧʦʚʪʦʨʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʦʜʥʦʤʫ ʠ 

ʪʦʤʫ ʞʝ ʦʙʱʝʤʫ ʩʮʝʥʘʨʠʶ. ʇʦʚʪʦʨʷʶʱʠʝʩʷ ʦʧʝʨʘʮʠʠ ʠʤʝʝʪ ʩʤʳʩʣ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ, 

ʦʜʥʘʢʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʄʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʘʙʩʪʨʘʢʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʦʜʝʣʝʡ ʇʉ, ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʩʪʨʫʢʪʫʨ ʦʙʲʝʢʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʥʠʤʠ ʚ ʠʩʭʦʜʥʳʭ ʤʦʜʝʣʷʭ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʨʦʞʜʝʥʠʝʤ ʧʨʦʠʟʚʦʜʥʳʭ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʠ, ʟʘʪʝʤ ʫʞʝ, ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ʊʘʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʠʥʞʝʥʝʨʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ), ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ (Model Driven Engineering, MDE), ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʦʡ ʚ MDE, ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟʤʝʥʝʥʠʡ (change propagation). ɺ ʠʥʪʫʠʪʠʚʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʜʚʝ ʚʝʨʩʠʠ ʤʦʜʝʣʠ ʠ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʩʪʘʣʴʥʳʝ 

ʤʦʜʝʣʠ. ɺ ʠʜʝʘʣʝ, ʠʟʤʝʥʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʩʝʥʳ ʚ ʤʦʜʝʣʴ ʣʶʙʦʛʦ ʫʨʦʚʥʷ 
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ʘʙʩʪʨʘʢʮʠʠ, ʚʢʣʶʯʘʷ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʨʘʥʝʝ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ (propagated) ʚ ʦʩʪʘʣʴʥʳʝ ʤʦʜʝʣʠ. 

ɹʦʣʝʝ ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ ʚ MDE ð ʵʪʦ ʧʦʨʦʞʜʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʧʦʜʩʠʩʪʝʤ ʧʦ ʥʘʙʦʨʫ 

ʠʩʭʦʜʥʳʭ ʘʙʩʪʨʘʢʪʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʤʦʜʝʣʝʡ ʚʳʩʪʫʧʘʶʪ:  

1. ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ,  

2. ER-ʜʠʘʛʨʘʤʤʳ,  

3. ʥʘʙʦʨʳ ʜʠʘʛʨʘʤʤ UML.  

ɼʣʷ ʙʘʟ, ʜʘʥʥʳʭ (1) ʠ ʠʭ ʢʦʥʢʨʝʪʥʳʭ ʩʪʨʫʢʪʫʨ (2) ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʳ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʳʭ (Data Driven Engineering, DDE), ʜʣʷ ʘʙʩʪʨʘʢʪʥʳʭ 

ʤʦʜʝʣʝʡ (3) ð ʘʨʭʠʪʝʢʪʫʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ (Model Driven Architecure, 

MDA). MDA ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʥʘʰʝʛʦ ʅʀʈʆʂʈ. 

MDA ʨʝʘʣʠʟʫʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʦʵʪʘʧʥʦ. ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʦʜʩʠʩʪʝʤ ʧʦʨʦʞʜʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʦʥʝʟʘʚʠʩʠʤʦʡ ʤʦʜʝʣʠ (Platform Independent Model, PIM), ʜʦʧʫʩʢʘʶʱʝʡ ʝʛʦ 

ʧʦʨʦʞʜʝʥʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ. PIM ʧʦʨʦʞʜʘʝʪʩʷ ʠʟ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʦʡʩʪʚʘ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʨʝʘʣʠʟʘʮʠʠ, ʧʣʘʪʬʦʨʤʦʥʝʟʘʚʠʩʠʤʦʡ ʤʦʜʝʣʠ 

(Platform Independent Model, PIM), ʝʝ ʟʘʜʘʯʘ ð ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʘʙʩʪʨʘʢʪʥʦʤ ʚʠʜʝ. ʕʪʘ ʤʦʜʝʣʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʥʦʩʪʴʶ ʠʣʠ 

ʯʘʩʪʠʯʥʦ ʧʦʨʦʞʜʘʝʪʩʷ ʠʟ ʚʳʯʠʩʣʠʪʝʣʴʥʦ-ʥʝʟʘʚʠʩʠʤʦʡ ʤʦʜʝʣʠ (Computationally Independent 

Model, CIM), ʢʦʪʦʨʘʷ, ʧʦ ʩʫʪʠ, ʘʙʩʪʨʘʢʪʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʊʨʘʥʩʬʦʨʤʘʮʠʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʧʣʘʪʬʦʨʤʳ (Platform Model, PM), ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʚʦʡʩʪʚʘ 

ʧʣʘʪʬʦʨʤʳ, ʤʝʪʦʜʠʢʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʪʨʘʜʠʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʳ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʀʤʝʥʥʦ ʥʘʣʠʯʠʝ ʤʦʜʝʣʠ ʧʣʘʪʬʦʨʤʳ ʦʪʣʠʯʘʝʪ MDA ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʚ 90-

ʭ ʛʦʜʘʭ CASE-ʧʦʜʭʦʜʘ (Computer-Aided Software Engineering). ɺ ʦʩʥʦʚʝ ʧʘʨʘʜʠʛʤʳ MDA 

ʥʘʭʦʜʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʦʩʥʦʚʥʦʡ 

ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʨʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ CIM, PIM, PSM ʠ PM, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ ʢʘʨʢʘʩʳ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ), ʨʘʟʨʘʙʦʪʢʘ ʧʦʩʣʝʜʥʠʭ 

ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʥʘ ʠ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʘ ʧʣʦʪʴ ʜʦ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʩʮʝʥʘʨʠʝʚ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ ʉʝʤʘʥʪʠʯʝʩʢʦʛʦ ɺʝʙʘ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʮʝʥʘʨʠʝʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ MDA. 

 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʤʦʜʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʩʮʝʥʘʨʠʷʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ 

ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʵʪʘʧʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʀʉ [2], ʧʝʨʚʳʤ ʜʝʣʦʤ ʧʦʨʦʞʜʘʝʪʩʷ 

ʣʦʛʠʯʝʩʢʘʷ ʠ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ). ɿʘʪʝʤ ʩʦʟʜʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ORM, ʩʦʧʨʷʛʘʶʱʠʡ ʨʝʣʷʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ɹɼ ʩ ʦʙʲʝʢʪʘʤʠ Zope-2.0. ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ 

ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʠʭ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʰʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʪʘʙʣʠʮ ʤʥʦʛʠʝ-ʢ-ʦʜʥʦʤʫ ʩʦ ʩʧʨʘʚʦʯʥʠʢʘʤʠ: lookup-ʬʫʥʢʮʠʠ, ʬʠʣʴʪʨʳ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʪʝʢʩʪʦʚʳʡ ʰʘʙʣʦʥ XML ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ɹɼ 

ʫʥʘʩʣʝʜʦʚʘʥʥʦʡ ʚʝʨʩʠʠ ʇʉ, ʠ ʧʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ C ʜʣʷ ʠʤʧʦʨʪʘ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ 

ʰʘʙʣʦʥʘ. ɼʘʥʥʳʡ ʬʦʨʤʘʪ ʢʨʦʤʝ ʠʤʧʦʨʪʘ ʦʙʝʩʧʝʯʠʚʘʣ ʠ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ ʧʨʠ ʦʙʤʝʥʝ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʜʩʠʩʪʝʤʘʤʠ. ɿʘʪʝʤ, ɹɼ ʟʘʧʦʣʥʷʣʘʩʴ ʜʘʥʥʳʤʠ ʦʙ ʦʙʲʝʢʪʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʤʝʪʘʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʪʨʠʛʛʝʨʘʤʠ. ʊʘʢʞʝ ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ɹɼ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʙʲʝʢʪʦʚ Zope ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʬʦʨʤ ʚʚʦʜʘ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʩʮʝʥʘʨʠʡ ʧʦʨʦʞʜʘʣ ʦʜʠʥʥʘʜʮʘʪʴ ʣʦʛʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳʭ ʧʦʜʩʠʩʪʝʤ, 110 ʢʣʘʩʩʦʚ ʧʨʠʣʦʞʝʥʠʷ ʩ 

ʠʭ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚ ʨʝʣʷʮʠʦʥʥʳʝ ʪʘʙʣʠʮʳ. 

ʇʦ ʩʫʪʠ, ʩʮʝʥʘʨʠʠ ð ʵʪʦ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʜʨʝʚʦʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ 

ʦʪʨʘʞʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʢʮʠʠ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʮʝʥʘʨʠʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘʜʩʪʨʦʡʢʘ, ʤʘʢʨʦʧʘʢʝʪ, 

Logtalk, ʧʦʨʦʞʜʘʶʱʘʷ ʧʨʦʛʨʘʤʤʫ ʥʘ ʷʟʳʢʝ Prolog. ʂʘʞʜʳʡ ʫʟʝʣ ʩʮʝʥʘʨʠʷ ð ʵʪʦ ʦʙʲʝʢʪ 

Logtalk, ʠʥʠʮʠʠʨʫʶʱʠʡ ʜʝʡʩʪʚʠʷ ʥʘ ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʟʘʜʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʧʨʘʚʠʣ-ʤʝʪʦʜʦʚ ʫʟʣʘ-ʦʙʲʝʢʪʘ. ɺ ʣʠʩʪʦʚʳʭ ʚʝʨʰʠʥʘʭ ʜʝʨʝʚʘ-ʩʮʝʥʘʨʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ ʠ ʧʦʨʦʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʗʟʳʢ ʇʨʦʣʦʛ ʩ ʝʛʦ ʆʆʇ ʥʘʜʩʪʨʦʡʢʦʡ ʦʢʘʟʘʣʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ PM. ɹʣʘʛʦʜʘʨʷ ʝʛʦ ʧʨʦʩʪʦʡ ʜʝʢʣʘʨʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʠʭ ʩʪʨʫʢʪʫʨ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚʩʝ 

ʘʩʧʝʢʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʠʤʧʦʨʪʘ ʠ ʭʨʘʥʝʥʠʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʩʭʦʜʥʳʭ 

ʤʦʜʝʣʝʡ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʩʠʥʪʝʟʘ ʩʪʨʫʢʪʫʨ, ʜʦ ʧʦʨʦʞʜʝʥʠʷ ʪʝʢʩʪʦʚ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ʀ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʜʭʦʜʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʷʟʳʢʦʚ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʘʢʠʭ, ʢʘʢ ATL ʠ QVT [4], Prolog ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʧʦʣʥʷʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʚʳʭʦʜʠʪʴ ʟʘ ʠʭ ʨʘʤʢʠ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʠʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʙʠʙʣʠʦʪʝʢʠ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ MDA. Logtalk ʚʳʚʦʜʠʪ ʚʩʝ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, 

ʧʦʟʚʦʣʷʷ ʧʨʠ ʧʦʤʦʱʠ: 

1. ʠʥʢʘʧʩʫʣʷʮʠʠ ʩʦʟʜʘʚʘʪʴ ʬʘʩʘʜʥʳʝ ʦʙʲʝʢʪʳ ʢ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ, ʚʳʧʦʣʥʷʶʱʠʝ 

ʬʫʥʢʮʠʠ ʘʜʘʧʪʝʨʦʚ, ʩʢʨʳʚʘʶʱʠʭ ʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ ʟʘ ʠʭ ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ ʚ ʠʥʪʝʨʬʝʡʩʝ;  

2. ʥʘʩʣʝʜʦʚʘʥʠʷ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʥʘʙʦʨʘʤʠ ʧʨʘʚʠʣ ʙʘʟ ʟʥʘʥʠʡ;  

3. ʢʦʤʧʦʟʠʮʠʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʠʧʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʣʠʩʪʦʚʳʭ 

ʚʝʨʰʠʥʘʭ; 

4. ʧʝʨʝʭʚʘʪʘ ʩʦʦʙʱʝʥʠʡ ʬʠʣʴʪʨʦʚʘʪʴ ʨʘʩʧʦʟʥʘʥʥʳʝ ʦʙʲʝʢʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʪʝʢʩʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʂ ʪʘʢʦʤʫ ʜʦʩʪʘʪʦʯʥʦ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʳ ʧʨʠʰʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʟʘʜʘʥʠʶ ʩʮʝʥʘʨʠʝʚ ʠ ʧʨʘʚʠʣ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʢʦʤʙʠʥʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʥʪʝʨʝʩʥʳʤ ʨʝʰʝʥʠʝʤ 

ʙʳʣ ʚʘʨʠʘʥʪ [2], ʛʜʝ ʧʨʘʚʠʣʘ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʢʦʤʙʠʥʘʮʠʝʡ ʨʘʩʧʦʟʥʘʚʘʪʝʣʷ, ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ 

ʚʠʜʝ ð ʧʨʦʣʦʛ-ʧʨʝʜʠʢʘʪʘ, ʘ ʧʨʦʮʝʜʫʨʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʝʘʣʠʟʦʚʘʣʘʩʴ ʥʘ ʷʟʳʢʝ Python ʢʘʢ 

ʪʝʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʘ. ʇʘʨʘʤʝʪʨʳ ʤʝʪʦʜʘ ʧʨʝʜʘʚʘʣʠʩʴ ʚ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʠʢʘʪʘ. ʊʝʣʦ 

ʤʝʪʦʜʘ ʟʘʧʫʩʢʘʣʦʩʴ ʟʘʥʦʚʦ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʚʝʪʘ ʨʘʩʧʦʟʥʘʶʱʝʛʦ ʧʨʝʜʠʢʘʪʘ. ʉʮʝʥʘʨʠʠ 

ʨʝʘʣʠʟʦʚʘʣʠʩʴ ʚ ʚʠʜʝ ʩʧʠʩʢʦʚ ʦʙʲʝʢʪʦʚ ʠ ʤʝʪʦʜʦʚ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʟʘʧʫʩʢ ʢʦʪʦʨʳʭ 

ʨʝʘʣʠʟʦʚʳʚʘʣ MDA. ɼʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʥʘʙʦʨʘʤʠ ʧʨʘʚʠʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʦʤʧʦʟʠʮʠʷ ʥʘ 

ʦʩʥʦʚʝ ʧʦʜʤʝʰʠʚʘʥʠʷ (mixin) ʢʣʘʩʩʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ 

ʨʝʘʣʠʟʦʚʳʚʘʣ ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʪʠʧʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ (pattern-directed programming). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ, Prolog-ʘ ʚ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʟʘʜʘʥʠʷ ʨʘʩʧʦʟʥʘʶʱʝʡ ʧʨʦʮʝʜʫʨʳ 

ʧʦʟʚʦʣʷʣʦ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʠʷ 

çʧʨʘʚʳʭè ʠ çʣʝʚʳʭè ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʦʣʴʢʦ 

ʠʤʝʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʢʦʤʙʠʥʘʮʠʠ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ, ʘ ʥʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ. ɺ Python ʩʠʥʪʝʟʠʨʦʚʘʣʠʩʴ ʩʪʨʫʢʪʫʨʳ PIM ʠ ʠʩʭʦʜʥʳʡ ʢʦʜ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ 

ʢʦʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʢʩʪ ʪʝʣʘ ʧʨʘʚʠʣʘ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʪʦʞʝ ʜʝʢʣʘʨʘʪʠʚʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʠ ʧʦ 

ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ, Python ʥʝ ʜʘʚʘʣ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʙʦʛʘʪʦʛʦ ʥʘʙʦʨʘ ʤʝʭʘʥʠʟʤʦʚ ʰʘʙʣʦʥʦʚ. ʄʥʦʛʦ ʚ ʪʝʢʩʪʝ ʟʘʥʠʤʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʳʭ ʪʠʧʦʚ, ʜʘʥʥʳʭ ʦʜʥʠʭ ʤʦʜʝʣʝʡ ʠ ʧʦʜʩʠʩʪʝʤ ʚ ʜʨʫʛʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʡʪʠ ʥʘ ʣʦʛʠʯʝʩʢʠʡ ʷʟʳʢ, ʥʦ ʧʨʠ ʵʪʦʤ ʭʦʪʝʣʦʩʴ 
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ʩʦʭʨʘʥʠʪʴ ʦʙʲʝʢʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʥʘʤ ʠ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʤʘʢʨʦʧʘʢʝʪ Logtalk. ʇʝʨʝʭʦʜ ʥʘ 

ʦʜʠʥ ʷʟʳʢ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʢʦʥʬʣʠʢʪʦʚ ʚ ʤʝʥʝʜʞʤʝʥʪʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʘ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ: ʠ Python ʠ Prolog ʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʷʟʳʢʘʤʠ, ʚʳʜʝʣʷʶʱʠʤ ʧʘʤʷʪʴ ʧʦʜ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʠ ʦʩʚʦʙʦʞʜʘʷ ʥʝʥʫʞʥʳʝ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ CIM, PIM 

ɼʨʫʛʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ. ɺ [2] ʠʩʭʦʜʥʘʷ 

ʤʦʜʝʣʴ ʚ ʬʦʨʤʘʪʝ XMI-1.2 ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ, 

ʢʦʪʦʨʦʡ ʩʦʟʜʘʚʘʣʠʩʴ Python-ʦʙʲʝʢʪʳ ð ʤʦʜʝʣʠ. ɿʘʪʝʤ, ʧʨʠ ʧʦʤʦʱʠ ʨʝʢʫʨʩʠʚʥʦʡ ʧʨʦʮʝʜʫʨʳ 

ʩʪʨʫʢʪʫʨʳ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʘʩʴ ʚ ʥʘʙʦʨ ʬʘʢʪʦʚ Prolog. ʇʨʝʜʠʢʘʪʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦʚ. ʉʠʥʪʝʟʠʨʫʶʱʘʷ ʯʘʩʪʴ ʧʨʘʚʠʣʘ 

ʧʦʣʴʟʦʚʘʣʘʩʴ ʢʘʢ ʦʙʲʝʢʪʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʩʩʳʣʢʘʤʠ ʥʘ ʦʙʲʝʢʪʳ, 

ʨʘʩʧʦʟʥʘʥʥʳʝ ʧʨʝʜʠʢʘʪʘʤʠ. ʅʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʜʦʙʘʚʣʷʣʠʩʴ ʠ ʢ ʦʙʲʝʢʪʘʤ, ʠ ʢ ʥʘʙʦʨʫ ʬʘʢʪʦʚ 

ʧʨʦʣʦʛʘ. ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʦʨʦʞʜʘʣʩʷ ʥʘ ʦʩʥʦʚʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ ʧʨʠ 

ʧʦʤʦʱʠ ʰʘʙʣʦʥʦʚ ʪʝʢʩʪʘ. 

ɺ ʥʦʚʦʡ ʚʝʨʩʠʠ ʠʥʩʪʨʫʤʝʥʪʘ MDA ʦʙʲʝʢʪʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʘʢ ʜʫʙʣʠʨʫʶʱʘʷ, ʧʦʪʝʨʷʣʘ 

ʩʤʳʩʣ, ʪ.ʢ. Logtalk ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʬʘʩʘʜʦʚ. ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ PIM, ʚ 

ʬʦʨʤʘʪʝ XMI-2.0 ʧʨʦʮʝʜʫʨʦʡ ʦʙʭʦʜʘ ʚ ʛʣʫʙʠʥʫ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʥʘʙʦʨ ʪʨʦʝʢ <ʩʫʙʲʝʢʪ, 

ʦʪʥʦʰʝʥʠʝ, ʦʙʲʝʢʪ>, ʭʨʘʥʠʤʳʭ ʚ ʛʨʘʬʝ ʉʝʤʘʥʪʠʯʝʩʢʦʛʦ ɺʝʙʘ. ʕʬʬʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ 

ʪʨʦʡʢʘʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʥʠʟʢʦʫʨʦʚʥʝʚʦʛʦ ʩʣʦʷ ʙʠʙʣʠʦʪʝʢʠ SWI-Prolog rdflib, 

ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘ ʷʟʳʢʝ C. PSM ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʙʲʝʢʪʦʚ Logtalk, 

ʭʨʘʥʷʱʠʭ ʩʦʩʪʦʷʥʠʝ (stateful objects). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʩʦʭʨʘʥʷʶʱʠʭ ʩʦʩʪʦʷʥʠʝ 

ʩʥʠʞʘʝʪ ʧʦʟʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪ Logtalk-ʤʘʢʨʦʧʘʢʝʪʘ, ʪ.ʢ. ʪʘʢʦʡ ʢʦʜ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʪʘʪʠʯʝʩʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʠ ʩʢʦʤʧʠʣʠʨʦʚʘʥ ʚ Prolog. ʇʦʵʪʦʤʫ ʚ ʩʣʝʜʫʶʱʠʭ ʚʝʨʩʠʷʭ 

ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʝʧʝʥʥʦ ʠʟʙʘʚʣʷʪʴʩʷ ʦʪ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʭʨʘʥʠʪʴ PSM ʚ ʚʠʜʝ ʪʨʦʝʢ. 

ɸʙʩʪʨʘʢʪʥʘʷ ʤʦʜʝʣʴ CIM ʩʥʘʯʘʣʘ ʥʝ ʥʘʭʦʜʠʣʘ ʜʦʩʪʦʡʥʦʛʦ ʤʝʩʪʘ ʚ ʩʠʩʪʝʤʝ ʤʦʜʝʣʝʡ, ʩ 

ʢʦʪʦʨʳʤʠ ʤʳ ʠʤʝʣʠ ʜʝʣʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʢʘ ʥʝ ʧʦʷʚʠʣʠʩʴ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ [5]. ɺ ʜʨʫʛʦʡ 

ʟʘʜʘʯʝ CIM ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʤʦʜʫʣʝʡ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʘʢʝʪʘ 

Mothur. CIM ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʛʨʘʬʦʤ, ʟʘʧʦʣʥʷʝʤʦʛʦ ʪʨʦʡʢʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʩʪʨʫʢʪʫʨʫ Mothur. ʊʨʦʡʢʠ ʩʦʟʜʘʶʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʘʥʘʣʠʟʘ ʢʦʜʘ ʧʘʢʝʪʘ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʩʪʨʫʢʪʫʨ ʨʝʛʫʣʷʨʥʳʤʠ 

ʚʳʨʘʞʝʥʠʷʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʩʣʝʜʫʶʱʠʝ. ʄʦʜʝʣʠ CIM ʠ PIM ʪʝʧʝʨʴ ʤʦʛʫʪ 

ʩʩʳʣʘʪʴʩʷ ʥʘ ʚʥʝʰʥʠʝ ʦʙʲʝʢʪʳ, ʭʨʘʥʠʤʳʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʪʘʢʠʭ 

ʢʘʢ, DBPedia ʠ Wordnet. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʠʟ DBPedia ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘʟʚʘʥʠʷ ʨʝʩʫʨʩʘ, 

ʧʦʜʩʢʘʟʢʠ ʜʣʷ ʧʦʣʝʡ ʚʚʦʜʘ ʚ ʚʠʜʝ ʯʘʩʪʝʡ ʩʪʘʪʝʡ Wikipedia. ʆʙʲʝʢʪʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʩ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʧʦʤʦʱʠ SPARQL-ʟʘʧʨʦʩʦʚ. ʊʝʧʝʨʴ 

ʥʝ ʚʘʞʥʦ ʚ ʢʘʢʦʡ ʚʝʨʩʠʠ ʬʦʨʤʘʪʘ XMI ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʭʦʜʥʘʷ ʤʦʜʝʣʴ, ʪ. ʢ. ʨʝʘʣʠʟʘʮʠʷ 

ʘʜʘʧʪʝʨʘ-ʬʘʩʘʜʘ, ʙʣʘʛʦʜʘʨʷ ʥʘʩʣʝʜʦʚʘʥʠʶ, ʟʘʜʘʯʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘʷ. 

 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʆʛʨʘʥʠʯʝʥʠʷ ʦʙʲʝʤʘ ʜʦʢʣʘʜʘ ʧʦʟʚʦʣʷʶʪ ʨʘʟʦʙʨʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʧʨʦʮʝʜʫʨʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ PM, ʧʨʠʯʝʤ ʵʪʦ ʪʦʣʴʢʦ ʘʙʩʪʨʘʢʪʥʳʡ ʧʨʠʤʝʨ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʡ 

ʢʘʢʫʶ-ʣʠʙʦ ʩʧʝʮʠʬʠʢʫ ʧʣʘʪʬʦʨʤʳ ʠ ʧʨʠʝʤʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

% ?- tr_package(sample,lp,cp)::tr(class,person,ID). 
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- object(tr_package(_Package_, _Local_, _Global_)). 

tr(class, Class, ClassID):- 

 % ʄʝʪʦʜ - ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʢʣʘʩʩʘ 

query(_Package_)::class(Name, ClassID), % ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʢʣʘʩʩʘ ::new(Class, 

[instantiates(class)]), % ʩʦʟʜʘʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ - 

::new(Attributes,[instantiates(attributes)]), % ʩʧʠʩʢʦʚ ʵʣʝʤʝʥʪʦʚ 

::new(Methods, [instantiates(methods)]), % ʢʣʘʩʩʘ 

Class::name(Name), % ʋʩʪʘʥʦʚʠʪʴ ʥʘʟʚʘʥʠʝ ʢʣʘʩʩʘ. 

forall (::tr(attribute, Attribute, ClassID, _), % ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ 

Attributes::append(Attribute)), % ʝʛʦ ʘʪʨʠʙʫʪʳ forall (::tr(method, Method, ClassID,_), % 

ʠ ʤʝʪʦʜʳ 

Methods::append(Method)), 

Class::attributes(Attributes), % ʋʩʪʘʥʦʚʠʪʴ ʩʪʨʫʢʪʫʨʥʳʝ 

Class::methods(Methods). % ɻ ʣʝʤʝʥʪʳ ʢʣʘʩʩʘ :- end_object. 

:- object(query(_Graph_)). % ʏʘʩʪʴ ʦʙʲʝʢʪʘ-ʬʘʩʘʜʘ, ʨʘʩʧʦʟʥʘʶʱʝʛʦ class (Name, ID):- 

% ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ʢʘʢ ʢʣʘʩʩʳ 

_Graph::rdf(ID, rdf:type, uml:'Class'), _Graph_::rdf(ID, rdfs:label, literal(Name)). 

:- end_object. 

ɿʜʝʩʴ tr_package/3 ð ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʡ ʦʙʲʝʢʪ, ʟʘʜʘʶʱʠʡ ʰʘʛ ʩʮʝʥʘʨʠʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ tr/_. ʆʙʲʝʢʪʳ Logtalk (ʢʣʘʩʩʳ, ʵʢʟʝʤʧʣʷʨʳ, ʧʨʦʪʦʢʦʣʳ, ʢʘʪʝʛʦʨʠʠ) ð ʵʪʦ 

ʩʠʤʚʦʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ. ʇʨʠ ʧʦʤʦʱʠ ʧʘʨʘʤʝʪʨʦʚ 

ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʢʦʥʪʝʢʩʪ ʜʣʷ ʝʛʦ ʤʝʪʦʜʦʚ. ɺ ʦʙʲʝʢʪʝ tr_package/3 ʢʦʥʪʝʢʩʪ ʟʘʜʘʝʪʩʷ 

ʪʨʝʤʷ ʤʦʜʝʣʷʤʠ _Package_ ï PIM ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ, _Local_ ð ʧʝʨʝʯʝʥʴ ʪʠʧʦʚ, ʜʘʥʥʳʭ 

ʧʨʦʝʢʪʘ (ʣʦʢʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ), _Global_ ð ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ. ʕʪʠ ʪʨʠ 

ʧʘʨʘʤʝʪʨʘ ʟʘʜʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ UML-2.4. ʇʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʡ ʦʙʲʝʢʪ query/1 

ʧʦʣʫʯʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʛʨʘʬ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʪʨʦʡʢʠ ʠ ʛʜʝ ʩʣʝʜʫʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ. ʆʙʲʝʢʪʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʟʚʦʣʷʶʪ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʩʦʟʜʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʪʴ ʢʦʥʪʝʢʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ. ʗʟʳʢʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ obj::method ð ʵʪʦ ʧʦʩʳʣʢʘ ʩʦʦʙʱʝʥʠʷ (ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ Smalltalk) ʦʙʲʝʢʪʫ obj ʠʣʠ 

ʩʘʤʦʤʫ ʩʝʙʝ::method. ɺ ʦʙʲʝʢʪʝ query/1 ʨʝʘʣʠʟʦʚʘʥ ʤʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʣʘʩʩʘ ʢʘʢ 

ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ uml:Class ʩ ʚʥʫʪʨʝʥʥʠʤʠ UML-ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ID ʠ ʠʤʝʥʝʤ (ʥʘʟʚʘʥʠʝʤ) 

Name. ʄʝʪʦʜʳ ʢʣʘʩʩʘ::new/2 ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʦʚ class, attributes 

ʠ methods, ʢʦʪʦʨʳʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʝʨʝʤʝʥʥʳʝ Class, Attributes, Methods. 

ɼʣʷ ʚʩʝʭ ʩʪʨʫʢʪʫʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ PSM, ʟʘʜʘʥʳ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʚʦʜʘ ʚ ʠʩʭʦʜʥʳʡ ʢʦʜ. 

 

ʆʙʩʫʞʜʝʥʠʝ 

ʉʥʘʯʘʣʘ ʢʨʘʪʢʦ ʧʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

MDA. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʦʜʭʦʜʦʤ ʢ ʟʘʜʘʥʠʶ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʷʚʣʷʶʪʩʷ 

ʷʟʳʢʠ ATL (ATLAS Transformation Language) ʠ ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ QVT [4]. ʕʪʠ ʩʠʩʪʝʤʳ 

ʟʘʜʘʶʪ ʧʦʩʪʨʦʝʥʠʝ ʥʦʚʦʡ ʤʦʜʝʣʠ ʚ ʤʝʪʘʷʟʳʢʝ XMI ʠʟ ʜʨʫʛʦʡ ʤʦʜʝʣʠ ʵʪʦʛʦ ʞʝ ʤʝʪʘʷʟʳʢʘ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʟʘʜʘʝʪʩʷ ʥʘʙʦʨʦʤ ʧʨʘʚʠʣ, ʛʜʝ ʘʩʮʝʥʜʝʥʪ ð ʵʪʦ ʨʘʩʧʦʟʥʘʚʘʝʤʘʷ ʩʪʨʫʢʪʫʨʘ, ʘ 

ʢʦʥʩʝʢʚʝʥʪ ð ʩʮʝʥʘʨʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɼʣʷ ATL ʩʦʟʜʘʥʳ ʩʨʝʜʳ ʚʠʟʫʘʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʩʨʝʜʫ 

Eclipse IDE. ɺ ʀɼʉʊʋ ʉʆ ʈɸʅ ʧʦ ʵʪʦʤʫ ʧʫʪʠ ʧʦʰʣʠ ʘʚʪʦʨʳ [5], ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʷʟʳʢ 

TMRL (Transformation Model Representation Language). ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ð 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʚʠʟʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʪʦʣʦʛʠʠ. MDA ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʧʦʨʦʞʜʝʥʠʷ ʥʘʙʦʨʘ ʧʨʘʚʠʣ ʚ ʷʟʳʢʘʭ CLIPS ʠ OWL. ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʘʚʠʣ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ [1]. ɺ [3] ATL ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʘʥʘʣʠʟʝ CIM, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʚʠʜʝ ʤʦʜʝʣʠ BPMN. CMI ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʥʘʙʦʨ ʜʠʘʛʨʘʤʤ UML (PIM). ʂʦʤʧʘʢʪʥʳʡ ʷʟʳʢ ʜʣʷ 

ʟʘʜʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ [7], ʢʘʢ ʠ ʚ ATL ʷʟʳʢ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ 

ʤʝʪʘʤʦʜʝʣʠ UML. ʄʝʥʝʝ ʧʦʧʫʣʷʨʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ XSLT ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ XMI, ʥʘʧʨʠʤʝʨ, ʚ OWL [6]. 

ɺ ʧʨʠʢʣʘʜʥʦʤ ʘʩʧʝʢʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ ð 

ʨʘʟʨʘʙʦʪʢʫ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʥʘʜʩʪʨʦʡʢʠ ʥʘʜ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ORM (Object-

relation mapping), ʧʦʟʚʦʣʷʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʤʦʜʝʣʴ, ʥʦ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴ ʤʦʜʝʣʴ ʦʪ ʨʝʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʨʦʚʥʷ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʦʧʫʣʷʨʥʳʝ ORM ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʩʪʨʫʢʪʫʨʘ ORM-ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʩʚʦʡʩʪʚʘʤ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʅʘʧʨʠʤʝʨ, ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ, ʦʙʳʯʥʦ 

ʥʘʟʳʚʘʝʤʳʡ id, ʦʙʷʟʘʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚʦ ʚʩʝʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʢʣʘʩʩʦʚ ʤʦʜʝʣʠ. ɺ ʆʆʇ 

ʧʦʜʦʙʥʘʷ ʧʨʦʙʣʝʤʘ ʠʟʙʳʪʦʯʥʦʩʪʠ ʨʝʰʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʘʪʨʠʙʫʪʦʚ ʫ 

ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʢʣʘʩʩʘ. ʆʜʥʘʢʦ, ʥʝ ʚʩʝ ORM ʩʧʦʩʦʙʥʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʥʘʩʣʝʜʦʚʘʥʠʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʠ ʧʦʧʫʣʷʨʥʘʷ ʚ ʩʨʝʜʝ Python ʙʠʙʣʠʦʪʝʢʘ SQLAlchemy. ʊʨʘʥʩʬʦʨʤʘʮʠʠ ʤʦʜʝʣʝʡ 

ʨʝʰʘʝʪʩʷ ʵʪʫ ʟʘʜʘʯʫ ʯʝʨʝʟ ʨʝʘʣʠʟʘʮʠʶ ʥʘʩʣʝʜʦʚʘʥʠʷ ʦʪ ʢʣʘʩʩʘ, ʧʦʤʝʯʝʥʥʦʛʦ ʩʪʝʨʝʦʪʠʧʦʤ 

ñabstractò. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʥʘʩʣʝʜʦʚʘʥʠʝ ʯʝʨʝʟ ʢʦʧʠʨʦʚʘʥʠʝ ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ 

ʘʪʨʠʙʫʪʦʚ ʠ ʤʝʪʦʜʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʠʝ ʠʜʝʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʬʦʨʤʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʮʝʥʘʨʠʝʚ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʦʜʝʣʝʡ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ MDA (Model-driven 

architecture). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʠʩʭʦʜʥʳʭ ʤʦʜʝʣʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʠ ʤʝʪʦʜʠʢʠ ʠʭ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʨʘʟʨʘʙʦʪʯʠʢʫ ʩʨʝʜʩʪʚ MDA ʘʜʘʧʪʠʨʦʚʘʪʴ ʦʙʱʠʝ ʧʨʦʮʝʜʫʨʳ ʢ ʧʨʦʛʨʘʤʤʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʢʦʥʢʨʝʪʥʦʤ ʅʀʈʆʂʈ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʣʫʯʘʝʤʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʝʢʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʩʠʩʪʝʤʝ ʚʠʟʫʘʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ORM ʜʣʷ ʧʦʧʫʣʷʨʥʳʭ ʙʠʙʣʠʦʪʝʢ ʠ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ web-ʧʨʠʣʦʞʝʥʠʡ, 

ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʫʣʝʡ ʧʨʠʢʣʘʜʥʳʭ ʧʘʢʝʪʦʚ ʥʘ ʚʠʟʫʘʣʴʥʫʶ dataflow-ʤʦʜʝʣʴ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʚ ʤʝʜʠʮʠʥʝ. 
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ʂʘʟʠʘʭʤʝʜʦʚ ʊ. ɹ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʪʠʢʘè ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ 

ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ 

ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʭʦʪʷ ʠʥʬʦʨʤʘʪʠʢʘ ʢʘʢ ʥʘʫʢʘ 

ʠʤʝʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʚʘʨʠʘʥʪ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʪʁʩʷ ʧʦʜʭʦʜ rʚ ʨʘʟʨʝʰʝʥʠʠ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʟʫʯʝʥʠ ̫ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ ʠʥʬʦʨʤʘʪʠʢʠ 

ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ IT ʥʘʧʨʘʚʣʝʥʠʷʤ. ʅʝʦʙʭʦʜʠʤʦ ʚʝʨʥʫʪʴʩʷ ʢ ʠʟʫʯʝʥʠ ʁ

ʧʨʦʙʣʝʤʘʪʠʢʠ ʨʘʟʨʘʙʦʪʢʠ ʪʨʘʥʩʣʷʪʦʨʦʚ, ʢʦʤʧʠʣʷʪʦʨʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʉʋɹɼ, ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʪʠʢʘ ʢʘʢ ʥʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʪʠʢʫ ʢʘʢ ʫʯʝʙʥʫʶ ʜʠʩʮʠʧʣʠʥʫ, 

ʦʧʨʝʜʝʣʠʚ ʥʘʟʥʘʯʝʥʠʝ, ʮʝʣʠ, ʟʘʜʘʯʠ, ʢʦʤʧʝʪʝʥʮʠʠ, ʬʦʨʤʠʨʫʝʤʳʝ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ. 

ʅʘʟʥʘʯʝʥʠʝ çʀʥʬʦʨʤʘʪʠʢʠè (ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ): 

- ʧʦʣʫʯʝʥʠʝ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʦ ʩʧʦʩʦʙʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʬʠʣʦʣʦʛʠʠ ʠ ʪ.ʜ);  

- ʨʘʩʢʨʳʪʠʝ ʩʫʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʧʨʦʛʨʘʤʤʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʥʠʤʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʝʝ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ 

ʦʙʱʝʩʪʚʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ 

ʠ ʫʤʝʥʠʷ; 

- ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʩʝʪʝʚʦʛʦ ʦʙʱʝʥʠʷ, ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʧʨʘʢʪʠʢʝ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ ʧʨʠʥʷʪʳ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʪʨʘʞʝʥʥʝr 

ʚ ʪʘʙʣʠʮʝ 1: 
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ʊʘʙʣʠʮʘ 1 

 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

(ʇʂ) 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʫʤʝʝʪ ʨʘʙʦʪʘʪʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ 

ʥʘ ʫʨʦʚʥʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʩʧʦʩʦʙʝʥ ʧʨʠʤʝʥʷʪʴ ʥʘʚʳʢʠ 

ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʢʘʢ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ, ʪʘʢ ʠ ʚ 

ʦʙʣʘʩʪʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʟʥʘʪʴ: ʦʩʥʦʚʳ ʢʘʞʜʦʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ; ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧʳ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʘʤʠ ʤʫʣʴʪʠʤʝʜʠʘ; ʫʤʝʪʴ: 

ʨʘʙʦʪʘʪʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘ ʫʨʦʚʥʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʧʨʠʤʝʥʷʪʴ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʚ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʚʣʘʜʝʪʴ: ʥʘʚʳʢʘʤʠ 

ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʩ ʙʘʥʢʘʤʠ ʜʘʥʥʳʭ 

ʚ ʦʙʣʘʩʪʠ ʧʨʦʬ. ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ 

ʩʝʪʷʭ. 

ʩʧʦʩʦʙʝʥ ʧʦʥʠʤʘʪʴ ʩʫʱʥʦʩʪʴ ʠ 

ʟʥʘʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʚʠʪʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʩʦʟʥʘʚʘʪʴ ʦʧʘʩʥʦʩʪʠ ʠ 

ʫʛʨʦʟʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ, ʩʦʙʣʶʜʘʪʴ ʦʩʥʦʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘʱʠʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʳ 

ʟʥʘʪʴ: ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʤʝʪʘ; 

ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʩʥʦʚʳ ʢʘʞʜʦʡ ʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʘʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ; ʫʤʝʪʴ: ʨʘʙʦʪʘʪʴ ʚ ʣʦʢʘʣʴʥʦʡ ʠ 

ʛʣʦʙʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʦʣʠʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʚʣʘʜʝʪʴ: 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ (ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ).  

ʚʣʘʜʝʝʪ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʩʧʦʩʦʙʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ 

ʧʦʣʫʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ, 

ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʝʪ 

ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, 

ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʝʡ 

ʟʥʘʪʴ: ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ; ʦʩʥʦʚʳ ʢʘʞʜʦʡ ʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʦʩʥʦʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ; ʫʩʪʨʦʡʩʪʚʦ ʠ 

ʧʨʠʥʮʠʧʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʘʤʠ 

ʤʫʣʴʪʠʤʝʜʠʘ; ʫʤʝʪʴ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʪʝʢʩʪʦʚʦʡ, ʛʨʘʬʠʯʝʩʢʦʡ, ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʝʪʝʚʳʝ ʠ ʤʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʠ) ʚ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʚʣʘʜʝʪʴ: ʤʝʪʦʜʘʤʠ 

ʧʦʣʫʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʷʭ). 

ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʛʣʦʙʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ  

ʟʥʘʪʴ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ; ʧʨʠʥʮʠʧ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʙʦʪʳ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ; ʫʤʝʪʴ: 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʠʩʪʦʯʥʠʢʘʤ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʪʠ 

Internet; ʚʣʘʜʝʪʴ: ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʚ ʧʦʠʩʢʦʚʳʭ 

ʩʠʩʪʝʤʘʭ, ʩ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʢʘʪʘʣʦʛʘʤʠ; ʥʘʚʳʢʘʤʠ 

ʩʘʡʪʦʩʪʨʦʝʥʠʷ ʠ ʨʘʙʦʪʳ ʚ off-line ʠ on-line ʨʝʞʠʤʘʭ.  
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ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

(ʇʂ) 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʠʩʧʦʣʴʟʫʝʪ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʪ ʤʝʪʦʜʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʟʥʘʪʴ: ʦʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʝ ʪʠʧʳ 

ʘʣʛʦʨʠʪʤʦʚ, ʦʩʥʦʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; ʫʤʝʪʴ: ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ), 

ʛʦʪʦʚʳʝ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʤʝʞʥʳʭ ʥʘʫʢ; ʚʣʘʜʝʪʴ: ʥʘʚʳʢʘʤʠ 

ʨʘʙʦʪʳ ʩ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠʢʣʘʜʥʳʤʠ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ; ʥʘʚʳʢʘʤʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʥʘʧʨʠʤʝʨ, 

ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ; ʬʠʟʠʢʠ ʠ 

ʵʣʝʢʪʨʦʥʠʢʠ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʧʝʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ, 

ʬʠʣʦʣʦʛʠʠ). 

ʩʧʦʩʦʙʝʥ ʧʨʠʤʝʥʷʪʴ ʦʩʥʦʚʥʳʝ 

ʟʘʢʦʥʳ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

(ʥʘʧʨʠʤʝʨ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, 

ʛʝʦʛʨʘʬʠʠ, ʬʠʟʠʢʠ) ʧʨʠ 

ʦʙʩʫʞʜʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʙʘʟ ʜʘʥʥʳʭ 

ʟʥʘʪʴ: ʚʠʜʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʘʫʯʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʪ̫ʝʣʴʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʙʣʘʩʪʠ ʧʨʦʬ. ʜʝʷʪʝʣʴʥʦʩʪʠ; ʫʤʝʪʴ: 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʙʘʥʢʘʤʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʙʘʥʢʘʤʠ ʜʘʥʥʳʭ; ʚʣʘʜʝʪʴ: ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʉʧʦʩʦʙʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ 

ʩʬʝʨʝ ʧʨʦʬ. ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʟʥʘʪʴ: ʚʠʜʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʘʫʯʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ; ʫʤʝʪʴ: 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʠ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʚʣʘʜʝʪʴ: ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠʢʣʘʜʥʳʤʠ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ; ʤʝʪʦʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʥʘʚʳʢʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

ʉʦʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʪʠʢʘè ʜʦʣʞʥʦ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ (ʦʧʪʠʤʘʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʟʜʝʣʳ ʢʫʨʩʘ): 

ð ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ. 

ð ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ. ʂʦʜʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ.  

ð ʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʦʤʧʴʶʪʝʨʦʚ. ɸʣʛʝʙʨʘ ʣʦʛʠʢʠ. 

ð ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ. 

ð ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. 
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ð ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʆʉ). 

ð ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  

ð ʊʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ, ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ð ʉʝʪʝʚʳʝ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɻʠʧʝʨʪʝʢʩʪʦʚʳʝ ʩʠʩʪʝʤʳ ʚ 

ʦʙʫʯʝʥʠʠ. 

ð ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. 

ð ʆʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɸʣʛʦʨʠʪʤʳ. 

ð ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʠ ʨʝʰʘʝʤʳʭ ʥʘ ʠʭ ʙʘʟʝ 

ʟʘʜʘʯ. 

ð ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʧʨʦʬ. ʦʙʣʘʩʪʠ (ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʬʠʟʠʢʠ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʜʨ).  

ð ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʝʟʝʥʪʘʮʠʷ. 

ð ɹʘʟʳ ʜʘʥʥʳʭ. 

ð ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʤʧʦʥʝʥʪʳ ɻʀʉ ʠ 

ʮʠʬʨʦʚʳʭ ʢʘʨʪ. 

ð ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ. 

ʊʨʫʜʦʝʤʢʦʩʪʴ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʪʠʢʘè ʧʨʠʚʝʜʝʥʘ ʚ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 

 

ɺʠʜ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ɺʩʝʛʦ ʯʘʩʦʚ(ʟ.ʝ.) 

ʆʙʱʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʜʠʩʮʠʧʣʠʥʳ  324 (9 ʟ.ʝ.) 

ʃʝʢʮʠʠ  36 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 72 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ: 180 

ɺ ʪʦʤ ʯʠʩʣʝ:  

ʊʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ (ʨʝʬʝʨʘʪ, ʧʨʦʝʢʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʝʟʝʥʪʘʮʠʠ, Web-ʩʪʨʘʥʠʯʢʠ)  

120 

ɼʨʫʛʠʝ ʚʠʜʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ  

(ʜʦʤʘʰʥʠʝ ʨʘʙʦʪʳ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ e-mail,  

ʦʙʱʝʥʠʝ ʚ on-line ʨʝʞʠʤʝ, ʧʦʜʛʦʪʦʚʢʘ ʢ ʢ/ʨ ʠ ʢʦʣʣʦʢʚʠʫʤʫ, 

ʟʘʯʝʪʫ, ʵʢʟʘʤʝʥʫ)  

60 

ɺʠʜ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ  ʊʝʩʪ, ʢʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ (ʢ/ʨ), 

ʢʦʣʣʦʢʚʠʫʤ.  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʚ ʩʝʪʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʧʦ e-mail, ʦʙʱʝʥʠʝ ʚ on-line 

ʨʝʞʠʤʝ.  

ɿʘʱʠʪʘ Web ʧʨʦʝʢʪʘ(1ʩʝʤʝʩʪʨ), 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʝʟʝʥʪʘʮʠʠ (ʦʙʫʯʘʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ) (2 ʩʝʤʝʩʪʨ),  

ʦʮʝʥʢʘ ʨʝʬʝʨʘʪʦʚ 

ɺʠʜ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 1 ʩʝʤʝʩʪʨ ð ʟʘʯʝʪ (ʠʪʦʛʦʚʳʡ 

ʪʝʩʪ, ʫʩʪʥʳʡ ʦʧʨʦʩ); 

2 ʩʝʤʝʩʪʨ ð ʵʢʟʘʤʝʥ (ʠʪʦʛʦʚʳʡ 

ʪʝʩʪ, ʫʩʪʥʳʡ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩʳ 

ʙʠʣʝʪʘ) 
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ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʛʦʪʦʚʢʘ IT ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʧʦʜʛʦʪʦʚʢʘ ʜʦʣʞʥʘ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʧʝʨʝʞʘʶʱʠʤ ʦʙʫʯʝʥʠʝʤ [1].  

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʙʘʟ ʜʘʥʥʳʭ ʚ ʰʢʦʣʝ ʚ ʨʘʟʜʝʣʝ 

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè [2], ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠ 

ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 44.04.01-ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʬʠʣʴ ð ʠʥʬʦʨʤʘʪʠʢʘ 

[3]. 

ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʦʧʝʨʝʞʘʶʱʠʡ ʧʦʜʭʦʜ, ʚ 2019/2020 ʫʯʝʙʥʦʤ ʛʦʜʫ ʙʳʣʦ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʦʙʥʦʚʣʝʥʠʝ ʥʘʟʚʘʥʠʡ ʜʠʩʮʠʧʣʠʥ ʠ ʠʭ ʩʦʜʝʨʞʘʥʠ.̫ ʇʨʠ ʦʧʝʨʝʞʘʶʱʝʤ 

ʧʦʜʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ IT ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʦʨʠʝʥʪʠʨ ð ʥʘ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʛʣʦʙʘʣʴʥʳʭ ʟʘʜʘʯ: 

ð ʉʝʪʝʚʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʆʉ). 

ð ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʉʋɹɼ ʠ ʙʘʥʢʠ ʜʘʥʥʳʭ. 

ð ʂʦʤʧʠʣʷʪʦʨʳ. ʊʨʘʥʩʣʷʪʦʨʳ. ɺʠʟʫʘʣʴʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʀʉ. 

ð ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʀʉ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʬʝʨ. 

ð ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʫʧʨʘʚʣʷʝʤʳʡ ʩʝʛʤʝʥʪ ʀʥʪʝʨʥʝʪ. 

ð ʉʠʩʪʝʤʘ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ (ʫʜʝʰʝʚʣʝʥʠʝ ʫʩʣʫʛ ʠ ʇʆ). 

ð ʉʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʝʨʝʚʦʜʘ. 

ð ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʣʫʛ. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ IT ʙʘʢʘʣʘʚʨʦʚ ʙʳʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʜʠʩʮʠʧʣʠʥʳ, 

ʚʥʝʜʨʝʥʥʳʝ ʫʞʝ ʚ 2019/2020 ʫʯʝʙʥʦʤ ʛʦʜʫ (ʦʪʤʝʯʝʥʳ ʢʫʨʩʠʚʦʤ): 

ð ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ð  ɸʥʘʣʠʟ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ð ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ. 

ð ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʩʯʝʪʘ ʨʝʩʫʨʩʦʚ ʕɺʄ ʠ ʩʝʪʝʡ ʜʣʷ ʀʉ. 

ð ʈʘʟʨʘʙʦʪʢʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ Web ïʧʨʠʣʦʞʝʥʠʡ. 

ð ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

ð  ʈʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ), 

ð ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ð ʈʘʟʨʘʙʦʪʢʘ ʵʤʫʣʷʪʦʨʦʚ ʠ ʪʨʘʥʩʣʷʪʦʨʦʚ. 

ð ʂʦʤʧʴʶʪʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ. 

ð ʈʘʟʨʘʙʦʪʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ð ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʩʝʨʚʝʨʦʚ, ʜʘʥʥʳʭ (Web ʩʝʨʚʝʨ, ʩʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ, ʬʘʡʣʦʚʳʡ 

ʩʝʨʚʝʨ). 

ð  ʇʨʠʢʣʘʜʥʳʝ ʤʦʜʫʣʠ ʩʠʩʪʝʤʳ 1ʉ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʧʦʜʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʚ ʫʯʝʙʥʳʝ 

ʧʣʘʥʳ, ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʜʠʩʮʠʧʣʠʥʳ (ʥʝ ʚʳʜʝʣʝʥʳ ʢʫʨʩʠʚʦʤ), ʘ ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʜʠʩʮʠʧʣʠʥʳ: 

ð ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʦʩʥʦʚʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʟʥʘʥʠʡ (ʀʥʬʦʨʤʘʪʠʢʘ ʟʥʘʥʠʡ). 

ð ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳʢʘ C# ʚ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. 

ð ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ð ʆʩʥʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ð ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʭʨʘʥʝʥʠʷ ʠ ʟʘʱʠʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ð ʇʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ð ʈʝʛʫʣʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʯʝʪʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ð ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʙʘʟ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ 

ʢʫʨʩʳ ʧʦ ʚʳʙʦʨʫ ʧʦ IT ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʣʝʜʫʶʱʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ: 

ð ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ (ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʨʘʟʦʚ). 

ð ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ. 

ð ʄʝʭʘʪʨʦʥʠʢʘ. 

ð ʆʩʥʦʚʳ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ (ʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʠ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ 

ʨʘʟʨʘʙʦʪʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʚ). 

ð ʄʘʪʝʤʘʪʠʢʘ ʠ ʵʢʩʧʝʨʪʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

ð ɻʨʘʬʳ ʠ ʜʝʨʝʚʴʷ ʚ ʟʘʜʘʯʘʭ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʥʘ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʘʭ ʜʘʥʥʳʭ 

(BigData). 

ð ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ.  

 

ʃʠʪʝʨʘʪʫʨʘ 
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NEXTGEN2 ï ʈɸɿʈɸɹʆʊʂɸ ʗɿʓʂɸ ʅʆɺʆɻʆ ʇʆʂʆʃɽʅʀʗ  

ʉ ʇʈʆɻʈɸʄʄʀʈʋɽʄʆʁ ʉɽʄɸʅʊʀʂʆʁ 

 

ɻʦʨʦʜʝʮʢʠʡ ɸ. ɼ. 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ, 

 ʛ. ʆʤʩʢ, ʈʦʩʩʠʷ 

ʃʘʚʨʦʚ ɼ. ʅ. 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ,  

ʛ. ʆʤʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʷʟʳʢʘ ʩ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʩʝʤʘʥʪʠʢʦʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʝʤʘʥʪʠʢʘ. 

 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʧʦʚʳhʝʥʠʶ ʩʣʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʋʞʝ ʙʦʣʝʝ 50 

ʣʝʪ ʠʥʜʫʩʪʨʠʷ ʩʦʟʜʘʝʪ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʳʪʘʷʩʴ 

ʫʤʝʥʴʰʠʪʴ ʚ ʧʨʦʛʨʘʤʤʘʭ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚʨʝʤʝʥʠ ʠʩʧʦʣʥʝʥʠʷ. 

ʇʦʣʥʦʩʪʴʶ ʵʪʘ ʟʘʜʘʯʘ ʩʯʠʪʘʝʪʩʷ ʥʝʨʘʟʨʝʰʠʤʦʡ ʚ ʩʠʣʫ ʧʦʣʥʦʪʳ ʧʦ ʊʴʶʨʠʥʛʫ, ʦʜʥʘʢʦ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʝʱʝ ʥʘ ʵʪʘʧʝ ʢʦʤʧʠʣʷʮʠʠ ʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʤʥʦʛʦ 

ʢʣʘʩʩʦʚ ʦʰʠʙʦʢ. 

ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʚʳʟʳʚʘʣʠ ʦʰʠʙʢʠ ʨʘʙʦʪʳ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʴʶ (C, C++, 

Pascal, etc), ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ómanagedô ʷʟʳʢʦʚ, ʩʨʝʜʘ ʠʩʧʦʣʥʝʥʠʷ 

ʢʦʪʦʨʳʭ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʟʘʜʘʯʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʘʤʷʪʴʶ, ʛʘʨʘʥʪʠʨʫʷ ʢʦʨʨʝʢʪʥʦʩʪʴ, ʮʝʥʦʡ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʧʦ ʧʨʦʮʝʩʩʦʨʥʦʤʫ ʚʨʝʤʝʥʠ ʠ ʧʘʤʷʪʠ. ɺʳ ʙʳʣʠ 

ʚʳʥʫʞʜʝʥʳ ʚʳʙʠʨʘʪʴ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ vs ʛʘʨʘʥʪʠʠ ʢʦʨʨʝʢʪʥʦʩʪʠ [1ï2]. 

ɺ 2016 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʷʟʳʢ Rust, ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʠ ʪʦ, ʠ ʜʨʫʛʦʝ. ʂʣʘʩʩʳ ʦʰʠʙʦʢ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʦʤʧʠʣʷʪʦʨʦʤ Rust [3]: 

1. ʚʠʩʷʯʠʝ ʫʢʘʟʘʪʝʣʠ (dangling pointers); 

2. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ (use after free); 

3. ʫʪʝʯʢʠ ʨʝʩʫʨʩʦʚ (RAII); 

4. ʠʥʚʘʣʠʜʘʮʠʷ ʠʪʝʨʘʪʦʨʦʚ; 

5. ʛʦʥʢʠ ʜʘʥʥʳʭ. 
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ʂʣʘʩʩʠʯʝʩʢʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʫʞʥʳʭ ʢʣʘʩʩʦʚ ʦʰʠʙʦʢ ʥʘ ʵʪʘʧʝ ʢʦʤʧʠʣʷʮʠʠ, ʥʘ 

ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ ʪʠʧʦʚ ʷʟʳʢʘ ʩʪʨʦʠʪʩʷ ʥʝʢʦʪʦʨʘʷ ʘʢʩʠʦʤʘʪʠʢʘ. Rust ʠʜʝʪ ʪʝʤ ʞʝ ʧʫʪʝʤ, 

ʚʳʩʪʨʘʠʚʘʷ ʩʣʝʜʫʶʱʫʶ ʘʢʩʠʦʤʘʪʠʢʫ: 

1. ʘʬʬʠʥʥʘʷ ʩʠʩʪʝʤʘ ʪʠʧʦʚ (move ʩʝʤʘʥʪʠʢʘ); 

2. data share xor mutable; 

3. ʩʠʩʪʝʤʘ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʜʘʥʥʳʭ. 

ʌʘʢʪʠʯʝʩʢʠ, ʵʪʠ ʧʨʘʚʠʣʘ ʣʠʰʴ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʧʦʩʦʙʳ ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ. 

ʀʟʥʘʯʘʣʴʥʦ ʩʠʩʪʝʤʳ ʪʠʧʦʚ ʚ ʷʟʳʢʘʭ ʙʳʣʠ ʩʦʟʜʘʥʳ ʣʠʰʴ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʥʝʢʦʨʨʝʢʪʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ (ʯʪʦ ʜʘʣʦ ʦʛʨʦʤʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʘʩʩʝʤʙʣʝʨʘʤʠ). 

ʆʜʥʘʢʦ, ʨʘʩʰʠʨʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʠʧʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ 

ʵʬʬʝʢʪʘʤ: 

1. ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʧʨʘʚʠʣ ʩʠʩʪʝʤʳ ʪʠʧʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʦʤʫ ʩʫʞʝʥʠʶ ʤʥʦʞʝʩʪʚʘ 

ʢʦʨʨʝʢʪʥʳʭ ʧʨʦʛʨʘʤʤ; 

2. çʘʙʩʪʨʘʢʪʥʳʝè ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ; 

3. ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʢʦʜʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʩʝʤ ʧʨʘʚʠʣʘʤ ʩʠʩʪʝʤʳ ʪʠʧʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʣʦʞʥʦʩʪʠ ʷʟʳʢʘ; 

4. ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʥʘʛʨʫʞʝʥʥʦʩʪʴ; 

5. ʩʣʦʞʥʦʩʪʴ, ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ, ʨʘʩʰʠʨʝʥʠʷ ʩʠʩʪʝʤʳ ʪʠʧʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ çʝʱʝ 

ʦʜʥʦʛʦè ʢʣʘʩʩʘ ʦʰʠʙʦʢ. 

ɼʨʫʛʦʡ (nextgen) ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʨʝʰʘʝʤ ʟʘʜʘʯʫ ʦʙʥʘʨʫʞʝʥʠʷ 

ʥʫʞʥʳʭ ʥʘʤ ʢʣʘʩʩʦʚ ʦʰʠʙʦʢ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ ð ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ. ʊʦ ʝʩʪʴ, ʤʳ 

ʜʦʙʘʚʣʷʝʤ ʥʘ ʫʨʦʚʥʝ ʢʦʤʧʠʣʷʪʦʨʘ ʥʦʚʳʡ ʧʨʦʭʦʜ, ʨʘʙʦʪʘ ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ 

ʧʨʦʛʨʘʤʤʠʩʪʫ: 

1. ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʨʘʟʙʦʨ; 

2. ʧʨʦʚʝʨʢʘ ʪʠʧʦʚ; 

3. ʧʨʦʚʝʨʢʘ ʩʝʤʘʥʪʠʢʠ; 

4. ʢʦʜʦʛʝʥʝʨʘʮʠʷ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ: 

1. ʚ ʷʟʳʢʝ ʤʦʞʥʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʦʛʨʘʥʠʯʝʥʠʡ (refcount gc); 

1. ʢʦʛʜʘ ʥʫʞʥʘ max ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʢʦʨʨʝʢʪʥʦʩʪʴ; 

ʘ) ʘʢʪʠʚʠʨʫʝʪʝ ʧʦʜʩʠʩʪʝʤʫ ʧʨʦʚʝʨʢʠ ʩʝʤʘʥʪʠʢʠ, ʯʝʨʝʟ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʜʝ çʣʝʤʤè; 

ʙ) ʧʨʦʛʨʘʤʤʠʨʫʝʪʝ SemChecker ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʫʞʥʳʭ ʣʝʤʤ. 

ʇʨʠʤʝʨ ð ʨʘʟʨʝʰʝʥʠʝ ʦʰʠʙʢʠ ʠʥʚʘʣʠʜʘʮʠʠ ʠʪʝʨʘʪʦʨʦʚ, ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʣʝʤʤʳ 

ñdependsò: 

 

def iter = self: Vec[t] do 

  it =  

    -- implementation 

  meta.lemma(ódependsô, it, self, óiterator was takenô) -- <----- 

  it 

def main = 

  v = vec.of(1, 2, 3, 4) 

  v.iter().indexed().foreach with  |x, i| 

    io.stdout('v[%] = %' , i, x) 

    v.push(5) -- cannot change v because óiterator was takenô 
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ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1. ʨʘʩʰʠʨʷʝʤʦʩʪʴ ʥʘʙʦʨʘ ʣʝʤʤ, ʠ ʩʦʦʪʚ. ʢʣʘʩʩʘ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʦʰʠʙʦʢ; 

2. ʥʝʪ ʫʩʣʦʞʥʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ; 

3. ʣʝʤʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʢ ʥʫʞʥʳʤ ʤʝʩʪʘʤ ʧʨʦʛʨʘʤʤʳ ð ʥʝʪ ʧʨʦʙʣʝʤ ʩ 

ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ; 

4. ʚʚʦʟʤʦʞʥʦʩʪʴ ʙʘʣʘʥʩʠʨʦʚʘʪʴ: ʧʨʦʩʪʦʪʘ ʢʦʜʘ vs ʩʢʦʨʦʩʪʴ; 

5. ʚʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʞʝʥʠʷ ʣʶʙʦʛʦ ʩʠʩʪʝʤʥʦʛʦ API ʘʚʪʦʨʘʤʠ ʙʠʙʣʠʦʪʝʢ ʠʤʝʷ 

ʥʫʣʝʚʫʶ ʩʪʦʠʤʦʩʪʴ ʘʙʩʪʨʘʢʮʠʡ ʥʘ ʵʪʘʧʝ ʠʩʧʦʣʥʝʥʠʷ. 
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ʉʋʑʅʆʉʊʔ ʀ ʉʇɽʎʀʌʀʂɸ ʆɹʃɸʏʅʓʍ ʉɽʈɺʀʉʆɺ  

ʂɸʂ ʉʆɺʈɽʄɽʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼɽ ʐʂʆʃʓ 

 

ɼʝʣʝʥʠʚ ɸ.ʉ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʅʠʢʦʥʦʚʘ ɽ.ɿ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ,  

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʙʣʘʯʥʳʝ ʩʠʩʪʝʤʳ ʢʘʢ ʭʨʘʥʠʣʠʱʝ, ʠʥʩʪʨʫʤʝʥʪ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʜʘʥʥʦʛʦ 

ʩʝʨʚʠʩʘ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʩʪʘʥʦʚʷʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ, ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʦʭʚʘʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʥʝʪ, ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ, ʠʥʬʦʨʤʘʮʠʷ, ʭʨʘʥʠʣʠʱʝ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʪʨʝʥʜʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʦʛʣʘʩʥʦ ʢʣʶʯʝʚʳʤ ʩʪʨʘʪʝʛʠʷʤ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʩʪʫʧʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʰʢʦʣʳ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʫʩʠʣʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʚʩʝʭ ʝʛʦ ʩʪʫʧʝʥʷʭ. ʇʦʜʯʠʥʝʥʥʳʤʠ ʵʪʦʡ ʮʝʣʠ ʷʚʣʷʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ʅʆO, ʢʦʪʦʨʳʝ ʚʳʪʝʢʘʶʪ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʚʦʨʯʝʩʢʦʡ 

ʣʠʯʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʩʝ ʜʘʥʥʳʝ ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʝʨʝʥʘʩʳʱʝʥʠʷ, ʢʦʛʜʘ ʠʤʝʝʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʫʤʝʥʠʝ ʛʨʘʤʦʪʥʦ 

ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ (ʠʩʢʘʪʴ, ʦʪʙʠʨʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ, ʭʨʘʥʠʪʴ, ʧʝʨʝʜʘʚʘʪʴ ʠ ʪ. ʜ.) 

ʀʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʳ ʠʣʠ, ʢʘʢ ʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʟʳʚʘʶʪ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ð ʵʪʦ 

ʥʝʟʘʤʝʥʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭʫʤʝʥʠʡ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʝʡ ʠʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ. 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʥʦʩʷʪ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʰʢʦʣʳ, ʪʨʝʙʫʶʪ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʰʢʦʣʳ. ʇʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʳʡ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʫʤʝʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʰʢʦʣʳ. 
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ʇʨʠʚʝʜʝʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʟʠʮʠʠ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʦ ʩʫʱʥʦʩʪʠ çʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚè 

ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸ. ɺ. ɿʦʣʦʪʘʨʶʢ, ʇ. ɸ. ʇʦʜʢʦʚʳʨʦʚ ʧʠʰʫʪ ʦ ʪʦʤ, ʯʪʦ 

çʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ð ʵʪʦ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʩʝʪʝʚʦʛʦ ʜʦʩʪʫʧʘ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢ ʦʙʱʝʤʫ ʧʫʣʫ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʩʝʪʝʡ, 

ʩʝʨʚʝʨʦʚ, ʙʘʟ ʠ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, ʧʨʠʣʦʞʝʥʠʡ, ʫʩʣʫʛ ʠ ʪ. ʧ.), ʦʧʝʨʘʪʠʚʥʦ ʚʳʜʝʣʷʝʤʳʭ ʧʦ 

ʟʘʧʨʦʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʫʩʠʣʠʷʤʠ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʘʚʱʠʢʘ ʫʩʣʫʛè [2, c. 124]. 

ɸ. ɸ. ʂʘʣʠʥʠʥʘ, ʉ. ʆ. ʉʘʡʢʦ, ʅ. ʌ. ʊʝʣʝʰʝʚʘ ʦʪʤʝʯʘʶʪ ʦ ʪʦʤ, ʯʪʦ çʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ 

ð ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʠ ʫʜʘʣʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʭʨʘʥʝʥʠʝ 

ʜʘʥʥʳʭ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ð ʵʪʦ ʧʦʤʦʱʥʠʢ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ 

ʦʙʨʘʙʦʪʢʦʡ ʠ ʠʩʧʦʣʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʦʙʣʘʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʫʜʦʙʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʦʥʠ ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ 

ʧʦʜʛʦʪʦʚʢʠʟʘ ʩʯʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚè [3, c. 466]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ɼ. ɼ. ʂʘʧʫʩʪʠʥʘ, ʄ. ɺ. ʇʦʪʘʥʠʥʘ ʩʯʠʪʘʶʪ, ʯʪʦ çʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ð ʵʪʦ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʨʝʩʫʨʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ ʦʥʣʘʡʥ-

ʩʝʨʚʠʩ, ʪ.ʝ. ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʦʩʠʪʴ ʩ ʩʦʙʦʡ ʧʦʩʪʦʷʥʥʦ ʩʤʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʥʦʩʠʪʝʣʠ, 

ʪʘʢʠʝ ʢʘʢ çʬʣʝʰʢʠè, ʙʫʤʘʞʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʪ.ʜ., ʪʘʢ ʢʘʢ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ 

ñʦʙʣʘʯʥʦʤ ʭʨʘʥʠʣʠʱʝòè [4, ʩ. 93]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʷ ʧʦʟʠʮʠʠ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʣʘʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʠʨʪʫʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʠ 

ʨʘʙʦʯʫʶ ʧʣʦʱʘʜʢʫ ʥʘ ʫʜʘʣʝʥʥʦʤ ʩʝʨʚʝʨʝ. ɹʣʘʛʦʜʘʨʷ ʦʙʣʘʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʤ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʘʭ ʤʦʞʝʪ ʨʝʰʠʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ. 1. ɿʘʜʘʯʠ ʧʨʠʤʝʥʝʥʠʷ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʰʢʦʣʳ 

 

ʈʘʙʦʪʘ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʘʨʝʥʜʫʝʪʩʷ ʩʝʨʚʝʨ (ʥʘʧʨʠʤʝʨ, ʫ Microsoft, Google, 

Amazon ʠ ʪ.ʜ.) ʠ ʟʘʪʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʧʨʘʚʣʷʝʪ ʩʝʨʚʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʥ ʘʨʝʥʜʫʝʪ ʚ ʀʥʪʝʨʥʝʪʝ, 

ʠ ʧʣʘʪʠʪ ʪʦʣʴʢʦ ʟʘ ʠʭ ʬʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ [5, ʩ. 

598]. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʢʦʥʮʝʧʮʠʶ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʂʦʥʮʝʧʮʠʷ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʊ. ɺ. ɻʨʠʰʘʥʦʚʘ, ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3. 

 

 
ʈʠʩ. 3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1, c. 7] 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʚʦ ʤʥʦʛʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʘʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʛʨʘʤʦʪʥʦ ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, 

ʥʘʚʳʢʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʝʤʫ ʪʝʭʥʦʣʦʛʠʶ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʝʥʠʷ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʣʠʯʥʳʝ ʢʘʙʠʥʝʪʳ ʜʣʷ ʫʯʝʥʠʢʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʵʣʝʢʪʨʦʥʥʳʝ ʜʥʝʚʥʠʢʠ ʠ 

ʞʫʨʥʘʣʳ, ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʧʨʠʝʤʥʫʶ, ʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʫʤʳ, ʛʜʝ ʫʯʝʥʠʢʠ ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʪ. ʜ. ʕʪʦ ʪʘʢʞʝ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʛʜʝ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʧʝʜʘʛʦʛʘ.  
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ʋʯʠʪʝʣʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʢʝ ʩʝʛʦʜʥʷ. ʆʥʠ ʥʘʯʘʣʠ 

ʩʦʟʜʘʚʘʪʴ ʠ ʚʝʩʪʠ ʩʚʦʠ ʙʣʦʛʠ ʥʘ çɼʥʝʚʥʠʢ.ʨʫè ʠ çʇʨʦʐʢʦʣʫ.ʨʫè, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʙʝʩʝʜ ʠ ʜʠʘʣʦʛʦʚ ʤʝʞʜʫ ʫʯʠʪʝʣʷʤʠ, ʫʯʝʥʠʢʘʤʠ ʠ ʜʘʞʝ 

ʨʦʜʠʪʝʣʷʤʠ. ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʫʯʠʪʝʣʷ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʚʩʝʤ ʧʨʝʜʤʝʪʘʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʚʳʧʫʩʢʥʳʭ 

ʢʣʘʩʩʦʚ ʢ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ.  

ʆʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʝʪʩʷ ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ OneDrive, ʛʜʝ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʭʨʘʥʠʪʴ ʬʘʡʣʳ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ Word, ʢʥʠʛʠ Excel, ʧʨʝʟʝʥʪʘʮʠʠ PowerPoint ʠ 

ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ. ʂʦʥʝʯʥʦ, ʦʥʣʘʡʥ-ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʡ ʟʘʤʝʥʦʡ ʥʘʩʪʦʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʥʦ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʘʟʦʚʳʭ ʟʘʜʘʯ ʧʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠ 

ʥʘʧʠʩʘʥʠʶ ʪʝʢʩʪʘ ʚ Word, ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʧʨʦʩʪʳʝ ʧʨʝʟʝʥʪʘʮʠʠ PowerPoint ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ ʩ ʪʘʙʣʠʮʘʤʠ Excel. ɸ ʣʫʯʰʝ ʚʩʝʛʦ ʪʦ, ʯʪʦ ʤʦʞʥʦʩʦʚʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʬʘʡʣʳ, ʯʪʦ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʦʚ ʩ 

ʫʯʘʱʠʤʠʩʷ. ʂʦʛʜʘ ʫʯʝʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʣʫʞʙʫ OneDrive ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ ʩʚʦʠʤʠ ʧʨʦʝʢʪʘʤʠ, 

ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʨʠʪʴ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ, ʠ ʚʩʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʝʞʠʤʝ ʦʥʣʘʡʥ [6, ʩ. 75]. 

ʀʩʧʦʣʴʟʫʷ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʜʦʙʥʦ ʜʦʙʘʚʣʷʪʴ ʪʘʙʣʠʯʢʠ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ, 

ʜʦʙʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʬʘʡʣʳ ʩ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʜʨʫʛʠʭ ʇʂ, ʥʦʫʪʙʫʢʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʧʫʙʣʠʢʘʮʠʠ ʚʝʙ-ʩʪʨʘʥʠʮ ʜʣʷ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪʝ. ɼʦʩʪʫʧʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʉʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʦʙʣʘʯʥʳʝ ʧʨʦʚʘʡʜʝʨʳ: ʚʠʨʪʫʘʣʴʥʳʡ ʭʦʩʪʠʥʛ Amazon, 

TheRackspace, Google, Microsoft, Joyent, GoGrid, Terremark, Savvis, Verizon, NewServers. 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚʨʝʤʝʥʝʤ, ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʩʢʦʨʦʩʪʴʶ ʠʭ 

ʦʙʨʘʙʦʪʢʠ ʠ ʝʝ ʧʦʠʩʢʦʤ.  

ʇʨʠʚʝʜʝʤ ʧʦʟʠʮʠʠ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ çʦʙʣʘʯʥʳʭè 

ʪʝʭʥʦʣʦʛʠʡ. 

ɸ. ɸ. ʂʘʣʠʥʠʥʘ, ʉ. ʆ. ʉʘʡʢʦ, ʅ. ʌ. ʊʝʣʝʰʝʚʘ ʧʠʰʫʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʫʯʘʱʠʭʩʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʫʯʝʥʠʢʦʚ ʠ ʫʯʠʪʝʣʝʡʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʜʦʢʫʤʝʥʪʦʚ; 

- ʙʳʩʪʨʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩʦʟʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʩʚʷʟʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʨʚʠʩʘ ʩ ʤʝʩʪʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛʠ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʥʷʪʠʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

- ʫʯʘʱʠʝʩʷ ʚʳʧʦʣʥʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʣʣʝʢʪʠʚʥʳʝ 

ʧʨʦʝʢʪʳ, ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ çʨʘʟʤʝʨʫ ʘʫʜʠʪʦʨʠʠè ʠ çʫʯʝʙʥʦʤʫ ʚʨʝʤʝʥʠè; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʦʥʪʨʦʣʷ; 

- ʧʝʨʝʤʝʱʝʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʙʣʘʢʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ (LMS); 

- ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʨʠʢʣʘʜʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3, ʩ. 467]. 
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ʀʪʘʢ, ʧʦ ʤʥʝʥʠʶ ʵʪʠʭ ʘʚʪʦʨʦʚ, çʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʤʝʞʜʫ 

ʫʯʘʱʠʤʠʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠè [3, ʩ. 467]. 

ɼ. ɼ. ʂʘʧʫʩʪʠʥʘ, ʄ. ɺ. ʇʦʪʘʥʠʥʘ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ; 

2. ɺʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʠ; 

3.ɺʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ; 

4. ʆʙʣʘʢʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ; 

5. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʥʘ ʢʦʧʠʨʦʚʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

6. ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ; 

7. ɺʳʩʦʢʘʷ ʛʠʙʢʦʩʪʴ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

8. ɺʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ [4, ʩ. 94]. 

 

ʇʨʠ ʚʩʝʭ ʦʯʝʚʠʜʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʣʠʰʝʥʳ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʅʝʜʦʩʪʘʪʢʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʦʙʣʘʯʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʥʝʤʥʦʛʦ, ʠ ʵʪʦ, ʚ ʦʩʥʦʚʥʦʤ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʅʘʧʨʠʤʝʨ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʦʢʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʚ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʰʢʦʣʳ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ ʥʝʞʝʣʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ ʝʱʝ ʨʘʟ ʛʦʚʦʨʠʪ ʦ ʚʘʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʰʢʦʣʳ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʢʘʞʜʳʤ ʜʥʝʤ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ, ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʦʭʚʘʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʛʨʫʧʧʦʚʳʭ ʟʘʥʷʪʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʚʳʰʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʙʫʞʜʘʝʪ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ ʢ ʦʙʫʯʝʥʠʶ ʠ ʛʦʪʦʚʠʪ ʠʭ ʢ ʞʠʟʥʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ. ɺʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʰʢʦʣʳ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʫʯʠʪʝʣʷ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʩ ʫʯʝʪʦʤ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʚ ʧʝʨʠʦʜ ʚʩʧʳʰʝʢ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʦʙʫʯʝʥʠʶ. 
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ɼʫʙʝʥʝʮʢʠʡ ɺ. ɸ. 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʂʫʟʥʝʮʦʚ ɸ. ɻ. 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʎʝʭʘʥʦʚʩʢʠʡ ɺ. ɺ. 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʵʣʝʤʝʥʪʳ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʣʥʦʪʳ ʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ. ɼʘʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 09.03.02 çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠè. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʤʝʪʘʤʦʜʝʣʴ, ʤʦʜʝʣʴ 

ʧʦʪʦʢʦʚ. 

 

ʉʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʪʦʷʥʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʪʨʦʠʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ) 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʄʳʰʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ 

ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʘʞʥʦ ʧʦʥʷʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠ ʝʛʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʦʪʨʘʞʝʥʠʝʤ ʚ ʩʦʟʥʘʥʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʨʘʙʦʪʝ ʉ. ʀ. 

ʐʘʧʠʨʦ çʆʪ ʘʣʛʦʨʠʪʤʦʚ ð ʢ ʩʫʞʜʝʥʠʷʤè [1], çʮʝʥʪʨʘʣʴʥʳʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʣʦʛʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʝʤ ʟʘʜʘʯʠ, 

ʩʠʩʪʝʤʘ ʩʦʟʥʘʝʪʩʷ, ʪʦ ʢʘʢ ʥʝʨʘʩʯʣʝʥʝʥʥʳʡ ʵʣʝʤʝʥʪ, ʪʦ ʢʘʢ ʧʦʜʩʠʩʪʝʤʘè. ʉ. ʀ. ʐʘʧʠʨʦ 

ʧʨʝʜʣʦʞʠʣ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʦʥʷʪʠʠ ʠʤʧʣʠʢʘʮʠʠ, ʦʥ ʚʚʝʣ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʷʤʠ. ʇʦʩʳʣʢʦʡ ɸ ʠ ʟʘʢʣʶʯʝʥʠʝʤ ɺ 

ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ɸô ð (ʤʳʩʣʴ ʦʙ ɸ) ʠ Bôð (ʤʳʩʣʴ ʦ ɺ). 

ʆʧʝʨʘʮʠʠ (Ÿ) ð ʠʤʧʣʠʢʘʮʠʷ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ (Ɗ) ð ʘʩʩʦʮʠʘʮʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 
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ʪʘʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ [1], ʥʝ ʠʟʦʤʦʨʬʥʦ ð ʦʥʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʦ ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʢ ʣʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ. ʆʙʫʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫ ʦʙʫʯʘʝʤʦʛʦ 

ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ. çʇʦʥʷʪʠʝʤè ʥʘʠʤʝʥʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʦ, ʨʝʰʘʶʱʝʝ ʜʣʷ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚʦʧʨʦʩ ʦ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʥʦʞʝʩʪʚʫ. ʄʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʦʙʨʘʟʫʶʪ ʩʦʜʝʨʞʘʥʠʝ çʧʦʥʷʪʠʷè [1]. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʤʦʜʝʣʝʡ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

DoŸDa ŸDd ŸDr, ʛʜʝ 

Do ð ʜʦʤʝʥ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʛʨʘʥʠʮʘʭ ʧʨʦʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ); 

Da ð ʜʦʤʝʥ ʘʙʩʪʨʘʢʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ Do 

Dd ð ʜʦʤʝʥ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʀʉ; 

Dr ð ʜʦʤʝʥ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʦʧʠʩʘʥʥʳʭ ʚ Dd. 

ʈʘʟʨʳʚ ʤʝʞʜʫ ʜʦʤʝʥʦʤ ʧʨʦʙʣʝʤʳ ʠ ʜʦʤʝʥʦʤ ʨʝʘʣʠʟʘʮʠʠ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʠʤ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʮʝʩʩʦʚ, ʦʙʲʝʢʪʦʚ ʠ ʩʦʙʳʪʠʡ ʜʘʞʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʜʦʤʝʥʘ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʚʝʣʠʢʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤ ʜʦʤʝʥ ʧʦʜʚʝʨʞʝʥ ʧʦʩʪʦʷʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʚʳʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʨʦʣʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʠʟʤʝʥʷʝʪʩʷ ʣʦʛʠʢʘ ʧʦʚʝʜʝʥʠʷ ʫʞʝ 

ʚʳʷʚʣʝʥʥʳʭ ʠ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʚʘʨʠʘʥʪʳ 

ʧʦʣʫʯʝʥʠʷ ʨʝʰʝʥʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʀʉ. 

ɸʥʘʣʠʟ

[ɼʦʤʝʥ ʧʨʦʙʣʝʤʳ]

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ

[ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʳʡ ʜʦʤʝʥ ʧʨʦʙʣʝʤʳ]

[ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʳʡ ʜʦʤʝʥ ʨʝʰʝʥʠʷ]

ʈʝʘʣʠʟʘʮʠ[̫ɼʦʤʝʥ ʨʝʰʝʥʠʷ]

ʇʫʪʴ 3

ʇʫʪʴ 1

ʂʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ 

ʵʪʘʧʘ ʘʥʘʣʠʟʘ - 

ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ

ʇʫʪʴ 2

ʂʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ 

ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ -

ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ

ʂʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ

ʵʪʧʘ ʨʝʘʣʠʟʘʮʠʠ -

ʦʧʠʩʘʥʠʝ ʨʝʰʝʥʠʡ 

ʥʘ ʷʟʳʢʘʭ ʨʝʘʣʠʟʘʮʠʠ

 
 

ʈʠʩ. 1. ɺʘʨʠʘʥʪʳ ʧʦʣʫʯʝʥʠʷ ʨʝʰʝʥʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʀʉ 

 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʫʪʴ 3, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʤʝʥʘ 

ʨʝʰʝʥʠʷ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʨʦʮʝʩʩ ʈʝʘʣʠʟʘʮʠʷ ʩʪʨʦʠʪʩʷ ʥʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʵʪʘʧʘ ʘʥʘʣʠʟʘ, 

ʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʤʦʜʝʣʝʡ ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʂʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʵʪʘʧʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʙʳʪʴ ʠʥʚʘʨʠʘʥʪʥʳʤ ʢ ʧʦʪʦʢʫ ʠʟʤʝʥʝʥʠʡ ʚ ʤʦʜʝʣʠ 

ʵʪʘʧʘ ʘʥʘʣʠʟʘ. ʄʦʜʝʣʠ ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʤʝʥʘ ʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʫ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʧʠʩʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ ʥʘ 

ʧʝʨʠʦʜʝ ʠʩʧʦʣʥʝʥʠʷ. 



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

I II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

36 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ (ʆʆʄ). ʇʦʩʣʝʜʥʷʷ ʜʦʩʪʘʪʦʯʥʦ 

ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʧʦʟʚʦʣʷʝʪ ʝʜʠʥʦʦʙʨʘʟʥʦ ʦʧʠʩʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ ʣʶʙʦʡ 

ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʆʆʄ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʬʦʨʤʘʣʠʟʘʮʠʠ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʤʦʜʝʣʠ ʜʣʷ 

ʠʩʧʦʣʥʝʥʠʷ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʀʉ ʷʚʣʷʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ, ʜʦʧʫʩʢʘʶʱʠʭ ʠʩʧʦʣʥʝʥʠʝ. ɺ ʨʘʙʦʪʝ 

çʌʘʙʨʠʢʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤè ɼ. ɻʨʠʥʬʠʣʜ [2] ʬʦʨʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʘʨʪʝʬʘʢʪ, ʬʠʢʩʠʨʫʶʱʠʡ ʤʝʪʘʜʘʥʥʳʝ ʚ ʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ 

ʣʶʜʴʤʠ ʠ ʦʙʨʘʙʦʪʘʥʘ ʠʥʩʪʨʫʤʝʥʪʘʤʠ.  

ʇʨʠ ʦʙʫʯʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʀʉ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ. ʆʆʄ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʩʦʤʥʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʙʳʪʠʡ, ʠʥʢʘʧʩʫʣʷʮʠʷ, 

ʥʘʩʣʝʜʦʚʘʥʠʝ, ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠ ʥʝʩʦʤʥʝʥʥʦ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʘʩʰʠʨʝʥʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʥʷʪʠʡ ʧʨʠ ʦʙʫʯʝʥʠʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʷʟʳʢʘ ʦʧʠʩʘʥʠʷ ʜʣʷ ʜʦʤʝʥʦʚ Da, Dd, Dr ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʙʣʘʜʘʝʪ ʚʳʨʘʟʠʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʜʝʣʠʨʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʦʪʨʝʙʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʤʝʪʘʤʦʜʝʣʠ UML. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʩʰʠʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʧʨʘʚʠʣ ʦʧʝʨʠʨʦʚʘʥʠʷ ʤʝʪʘʢʣʘʩʩʘʤʠ ʠ ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʷʤʠ [3]. ʗʩʥʦ, ʯʪʦ ʦʧʝʨʠʨʦʚʘʥʠʝ ʢʣʘʩʩʘʤʠ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʛʠʙʢʦʝ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɼʦʤʝʥ Do ʩʦʜʝʨʞʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʦʨʳ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʚʠʜʝ ʜʦʢʫʤʝʥʪʦʚ, 

ʠʥʩʪʨʫʢʮʠʡ, ʤʝʪʦʜʠʢ, ʩʭʝʤ, ʘʣʛʦʨʠʪʤʦʚ, ʧʨʘʚʠʣ. ʆʩʪʘʣʴʥʳʝ ʜʦʤʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʤʝʪʘʤʦʜʝʣʝʡ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʄʝʪʘʤʦʜʝʣʠ ʠʟ Da 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, ʩʦʟʜʘʥʠʝ, ʭʨʘʥʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʫʶ 

ʦʙʨʘʙʦʪʢʫ ʣʶʙʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ Do. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʤʧʦʥʝʥʪʳ   ʤʝʪʘʤʦʜʝʣʠ ʠʟ Da ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʦʜʜʝʨʞʘʥʳ ʚ ʜʦʤʝʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Dd. ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ ʜʣʷ Da ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ. ʇʨʝʜʩʪʘʚʠʤ ʤʝʪʘ-ʤʝʪʘ ʤʦʜʝʣʴ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʩʪʘʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʥʳʭ ʤʦʜʝʣʝʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

QparrentQ ð ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʤʝʪʘ-ʤʝʪʘ ʤʦʜʝʣʠ;  

PsupportB ð ʧʦʜʜʝʨʞʢʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʮʝʜʝʥʪʘʤʠ;  

RtypeC ð ʪʠʧʠʟʘʮʠʷ ʨʦʣʝʡ;  

CprovideO, CuseesR, RtypeC ð ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʭ ʚ 

ʚʠʜʝ ʨʦʣʝʡ ʠ ʦʧʝʨʘʮʠʡ;  

CsupportU, RsupportU ð ʣʦʢʘʣʴʥʳʝ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʧʨʝʮʝʜʝʥʪʳ; 

ʛʜʝ Q ð ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʪʝ-ʤʝʪʘ ʤʦʜʝʣʠ; P ð ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ; B ð 

ʤʥʦʞʝʩʪʚʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʜʦʤʝʥʝ Da; U ð ʤʥʦʞʝʩʪʚʦ ʧʨʝʮʝʜʝʥʪʦʚ; C ð ʤʥʦʞʝʩʪʚʦ 

ʢʣʘʩʩʦʚ; R ð ʤʥʦʞʝʩʪʚʦ ʨʦʣʝʡ; O ð ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ; Ct ð ʤʥʦʞʝʩʪʚʦ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʧʨʦʝʢʪʥʦʡ ʤʦʜʝʣʠ; Ca ð ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʦʚ ʤʦʜʝʣʠ ʵʪʘʧʘ 

ʘʥʘʣʠʟʘ; Q = P ÇCÇRÇO; P=BÇU; C=Ct Ç Ca. 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ [1], 

ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʩʪʘʪʠʯʝʩʢʦʡ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
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ʥʝʢʦʪʦʨʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ʉ ʢʘʞʜʳʤ ʧʨʦʮʝʩʩʦʤ pi ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʧʦʜʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʦʚ Ci ʠ ʤʥʦʞʝʩʪʚʦ ʨʦʣʝʡ Ri, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʧʨʝʮʝʜʝʥʪʘ pi. 

ʉʪʘʚʠʪʩʷ ʚʦʧʨʦʩ: çʇʦʜʤʦʜʝʣʴ ʦʙʣʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʧʨʝʮʝʜʝʥʪʘ?è. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ð ʪʦʯʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʤʧʦʥʝʥʪʳ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: ʦʜʠʥ ʠʟ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ B; ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ U; ʦʜʠʥ ʠʟ ʢʣʘʩʩʦʚ C; ʦʜʥʘ ʠʟ 

ʦʧʝʨʘʮʠʡ ʢʣʘʩʩʘ O; ʦʜʥʦ ʠʟ ʩʦʩʪʦʷʥʠʡ ʢʣʘʩʩʘ (ʦʜʠʥ ʠʟ ʧʨʦʮʝʩʩʦʚ ɾʎ ʢʣʘʩʩʘ) S; ʦʜʠʥ ʠʟ 

ʧʨʦʮʝʩʩʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ W. 

ʇʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʤʦʜʝʣʝʡ ʢʣʘʩʩʦʚ. ʄʦʜʝʣʴ ʢʣʘʩʩʦʚ ʦʧʠʩʳʚʘʝʪ ʙʘʟʦʚʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʦʙʲʝʢʪʘʤʠ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʷʤʠ. ʇʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʷʜʘ ʧʨʘʚʜʦʧʦʜʦʙʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʦʢʘʟʘʪʴ, ʯʪʦ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʳ ʚ ʚʠʜʝ ʥʝʢʦʪʦʨʳʭ ʧʨʠʤʝʨʦʚ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʨʦʚʝʨʷʝʤʦʡ 

ʤʦʜʝʣʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʚʝʨʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠ ʟʘʥʝʩʪʠ ʠ ʟʘʧʦʤʥʠʪʴ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʳ ʠ 

ʥʘʡʪʠ ʦʜʥʠ ʬʘʢʪʳ ʥʘ ʦʩʥʦʚʝ ʜʨʫʛʠʭ ʬʘʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʪʩʷ ʠ ʜʣʷ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ [3]. 

ʄʦʜʝʣʠ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʩʪʨʦʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʚ 

ʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʦʚʝʨʦʢ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʛʨʫʧʧʘ, ʧʨʦʚʝʨʷʶʱʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʘʮʠʠ ʬʘʢʪʦʚ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ; ʛʨʫʧʧʘ, ʧʨʦʚʝʨʷʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʡʪʠ 

ʬʘʢʪʳ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ; ʛʨʫʧʧʘ, ʧʨʦʚʝʨʷʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʜʥʠʭ ʬʘʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʜʨʫʛʠʭ.  

ʌʦʨʤʠʨʫʷ ʥʝʢʦʪʦʨʳʡ ʢʣʘʩʩ ʠ ʚʢʣʶʯʘʷ ʝʛʦ ʚ ʤʦʜʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʩʝ 

ʝʛʦ ʩʚʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ. ʏʘʩʪʴ ʩʚʦʡʩʪʚ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

ʘʪʨʠʙʫʪʦʚ ʢʣʘʩʩʦʚ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʦʚʳʝ ʧʨʠʚʣʝʯʝʥʥʳʝ ʬʘʢʪʳ ʥʝ 

ʪʨʝʙʫʶʪ ʨʘʩʰʠʨʝʥʠʷ ʘʪʨʠʙʫʪʠʚʥʦʡ ʤʦʜʝʣʠ. ʇʨʦʪʠʚʦʨʝʯʠʝ ʨʘʟʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ 

ʥʦʚʳʭ ʘʪʨʠʙʫʪʦʚ ʚ ʩʧʝʮʠʬʠʢʘʮʠʶ ʢʣʘʩʩʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ. 

ʊʠʧʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʠ ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. 

1. ʆʪʙʦʨ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʬʘʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʜʦʢʫʤʝʥʪʦʚ) ʜʣʷ ʧʨʦʚʝʨʢʠ. 

ʏʝʤ ʰʠʨʝ ʛʨʘʥʠʮʳ ʠ ʚʳʰʝ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʧʨʦʚʝʨʷʝʤʦʡ ʤʦʜʝʣʠ, ʪʝʤ 

ʪʱʘʪʝʣʴʥʝʝ ʜʦʣʞʥʳ ʧʦʜʙʠʨʘʪʴʩʷ ʠʩʭʦʜʥʳʝ ʬʘʢʪʳ. ɺʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʥʦʚʳʝ ʬʘʢʪʳ ʥʝ ʩʤʦʛʫʪ ʙʳʪʴ ʧʦʜʜʝʨʞʘʥʳ ʧʨʦʚʝʨʷʝʤʦʡ ʤʦʜʝʣʴʶ. ʂʘʞʜʦʡ ʛʨʫʧʧʝ ʬʘʢʪʦʚ 

ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʦʷ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʢʣʘʩʩʦʚ ʵʪʘʧʘ ʘʥʘʣʠʟʘ. ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ 

ʵʪʠʭ ʤʦʜʝʣʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʛʣʦʙʘʣʴʥʦ ʚ ʨʘʤʢʘʭ ʚʩʝʛʦ ʧʨʦʝʢʪʘ. ɼʫʙʣʠʨʦʚʘʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʝʢʩʪʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ. 

2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʨʦʚʝʨʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʦʙʲʝʢʪʳ, ʠʭ ʘʪʨʠʙʫʪʳ ʠ 

ʘʩʩʦʮʠʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʚʠʪʴ ʥʦʚʳʡ ʢʣʘʩʩ, ʪʦ ʚ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʚʠʪʴ ʥʦʚʳʡ ʵʣʝʤʝʥʪ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʣʘʩʩ ʠʣʠ ʝʩʪʴ ʚ ʤʦʜʝʣʠ, ʠʣʠ ʝʛʦ ʤʦʞʥʦ ʦʙʲʷʚʠʪʴ ʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ. 

ʇʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʷʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʟʘʪʝʤ ʩ ʢʣʘʩʩʦʚ-

ʩʫʱʥʦʩʪʝʡ, ʜʘʣʝʝ ʧʨʦʚʝʨʷʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ ʠ ʩʧʠʩʢʦʚ ʧʦ ʨʦʣʷʤ. 

3. ɺʳʷʚʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʦʰʠʙʦʢ ʠ ʥʝʧʦʣʥʦʪʳ ʤʦʜʝʣʠ. 
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4. ɽʩʣʠ ʦʰʠʙʦʢ ʥʝʪ, ʪʦ ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 6, ʠʥʘʯʝ ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 5. 

5. ʂʦʨʨʝʢʮʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʜʝʣʠ ʠ ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 2. 

6. ʆʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʢʠ, ʵʬʬʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʨʘʚʠʣʘʤ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. 

ʄʦʜʝʣʠ ʧʦʪʦʢʦʚ. ɺ ʷʟʳʢʝ UML ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʝʣʠ 

ʧʦʚʝʜʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʠʘʛʨʘʤʤʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʦʤʠʤʦ ʧʦʪʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʧʦʢʘʟʳʚʘʪʴ ʧʦʪʦʢʠ ʦʙʲʝʢʪʦʚ. ʄʦʜʝʣʠ ʧʦʪʦʢʦʚ ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʚ ʚʠʜʝ ʤʦʜʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʠʟ ʢʦʪʦʨʦʡ ʠʩʢʣʶʯʝʥʳ ʩʚʷʟʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ. 

ʇʦʪʦʢ ʦʙʲʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʚ ʢʦʪʦʨʳʡ 

ʧʦʤʝʱʝʥʦ ʠʤʷ ʧʦʪʦʢʘ ʚ ʚʠʜʝ çʠʤʷ ʢʣʘʩʩʘè [ʠʤʷ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʣʘʩʩʘ]. ʆʜʥʦʡ ʠʟ 

ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʧʦʪʦʢʦʚ ʷʚʣʷʝʪʩʷ ʜʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ. ʄʦʜʝʣʴ ʧʦʪʦʢʦʚ ʩʪʨʦʠʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ. ʄʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʡ ʚ ʤʦʜʝʣʠ ʧʦʪʦʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʫ ʚʩʝʭ ʨʦʣʝʡ R (ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ ʜʦʩʪʫʧʘ) ʠ ʚʳʟʦʚʦʚ ʦʧʝʨʘʮʠʡ O 

ʢʣʘʩʩʦʚ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ. ʅʘ ʤʦʜʝʣʠ ʧʦʪʦʢʦʚ ʧʨʦʱʝ ʠ ʥʘʛʣʷʜʥʝʝ ʧʨʦʚʝʨʷʪʴ ʧʦʣʥʦʪʫ 

ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʝʣʴ ʧʦʪʦʢʦʚ ʤʦʞʝʪ ʷʚʠʪʴʩʷ 

ʭʦʨʦʰʝʡ ʦʩʥʦʚʦʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʧʨʦʩʦʚ. ʈʘʩʩʤʦʪʨʠʤ 

ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʧʦʪʦʢʦʚ ʥʘ ʧʨʠʤʝʨʘʭ. 

ʇʨʠʤʝʨ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʦʜʝʣʴ ʢʣʘʩʩʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʩʧʨʘʚʦʯʥʠʢʘ ʠʟʜʝʣʠʡ.  
 

ʀʟʜʝʣʠʝ

+ʀʤʷ

+ʆʙʦʟʥʘʯʝʥʠʝ

+ʎʝʥʘ

+ʉʦʟʜʘʪʴ()

+ʈʝʜʘʢʪʠʨʦʚʘʪʴ()

+ʅʘʡʪʠ()

+ɿʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ()

+ʉʬʨʤʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ()

+ʈʘʩʯʝʪ ʩʚʦʜʥʳʭ ʥʦʨʤ ʨʘʩʭʦʜʘ()

ʂʣʘʩʩʠʬʠʢʘʪʦʨ_ʠʟʜʝʣʠʷ

<<metaclass>>

+ʀʤʷ

+ʆʙʦʟʥʘʯʝʥʠʝ

+ʉʦʟʜʘʪʴ()

+ɺʳʙʨʘʪʴ ʨʦʜʠʪʝʣʷ()

+ʀʟʤʝʥʠʪʴ ʨʘʜʠʪʝʣʷ()

+ʀʟʤʝʥʠʪʴ ʧʦʨʷʜʦʢ()

+ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ()

+ʇʦʢʘʟʘʪʴ ʧʦʪʦʤʢʦʚ()

+ʉʚʝʨʥʫʪʴ ʢʦʥʢʨʝʪʠʟʘʮʠʶ()

+ʅʘʡʪʠ ʧʦʪʦʤʢʦʚ()

+ʅʘʡʪʠ ʨʦʜʠʪʝʣʝʡ()

+ɺʳʙʨʘʪʴ()

+ʅʘʩʣʝʜʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ()

+ʈʝʜʘʢʪʠʩʦʚʘʪʴ ʩʦʩʪʘʚ ʘʛʨʝʛʘʪʦʚ()

+ʅʘʡʪʠ ʩʦʩʪʘʚ()

ʂʣʘʩʩ

ɿʥʘʯʝʥʠʝ_ʧʘʨʘʤʝʪʨʘ

+ɿʥʘʯʝʥʠʝ

+ɿʥʘʯʝʥʠʝ_ʧʝʨʝʯʠʩʣʝʥʠʷ

+ʉʦʟʜʘʪʴ()

+ʈʝʜʘʢʪʠʨʦʚʘʪʴ()

+ʇʨʦʚʝʨʢʘ()

+ʇʘʨʘʤʝʪʨʳ_ʠʟʜʝʣʠʷ0..*

ʇʘʨʘʤʝʪʨ

<<metaclass>>

+ʀʤʷ

+ʆʙʦʟʥʘʯʝʥʠʝ

+ʄʠʥɿʥʘʯ

+ʄʘʢʩɿʥʘʯ

+ʉʦʟʜʘʪʴ()

+ʈʝʜʘʢʪʠʨʦʚʘʪʴ()

+ʋʢʘʟʘʪʴ ɽʀ()

+ʋʜʘʣʠʪʴ()

+ɺʳʙʨʘʪʴ()

ʇʦʟʠʮʠʷ_ʧʝʨʝʯʠʩʣʝʥʠʷ

+ʅʦʤʝʨ

+ʆʙʦʟʥʘʯʝʥʠʝ

+ʀʤʷ

+ɿʥʘʯʥʠʝ_ʧʘʨʘʤʝʪʨʘ_ʧʝʨʝʯʠʩʣʝʥʠʷ
0..1

ʇʝʨʝʯʠʩʣʝʥʠʝ

<<metaclass>>

+ʆʙʦʟʥʘʯʝʥʠʝ

+ʀʤʷ

+ʀʢʦʥʢʘ

+ʉʦʟʜʘʪʴ()

+ʋʜʘʣʠʪʴ()

+ʇʦʢʘʟʘʪʴ ʩʧʠʩʦʢ()

+ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʟʥʘʯʝʥʠʡ()

+ɺʳʙʨʘʪʴ()

+ʀʟʤʝʥʠʪʴ ʧʦʨʷʜʦʢ ʟʘʥʘʯʝʥʠʷ()

+ʅʘʡʪʠ()

+ȨɆɖɎɆɓɘɡ_ɍɓɆɝɋɓɎɏ
1..*

ʇʘʨʘʤʝʪʨʳ_ʢʣʘʩʩʘ

+ʅʦʤʝʨ

+ʄʠʥɿʥʘʯ

+ʄʘʢʩɿʥʘʯ

+ɼʦʙʘʚʠʪʴ ʧʘʨʘʤʝʪʨ()

+ʀʟʤʝʥʠʪʴ ʧʦʨʷʜʦʢ()

+ʋʜʘʣʠʪʴ ʧʘʨʘʤʝʪʨ()

+ɺʳʙʨʘʪʴ()

+ʉʦʩʪʘʚ_ʧʘʨʘʤʝʪʨʦʚ1..*

+ʇʘʨʘʤʝʪʨ_ʚ_ ʩʦʩʪʘʚ
1

+ɼʣʷ ʧʘʨʘʤʝʪʨʘ1

ȰɑɆɗɗɎɚɎɐɆɘɔɖ_ɘɎɕɔɈ

+ȸɎɕ_ɕɆɖɆɒɋɘɖɆ

ȨɋɟɋɗɘɈɋɓɓɡɏ
<<type>>

 
ʈʠʩ. 2. ʇʨʠʤʝʨ ʤʦʜʝʣʠ ʧʨʦʝʢʪʥʦʡ ʢʣʘʩʩʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʧʦʪʦʢʦʚ  

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʦʝʢʪʥʦʡ ʤʦʜʝʣʠ. 
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ȵɖɥɒɔəɉɔɑɢɓɡɋ ɘɖəɇɡ ȸȹ 67-2287-80

+B
+s
+A
+Iy
+Wy
+iy
+Iz
+Wz
+iz
+P

ȸɖəɇɡ ȩȴȷȸ 10704-91

+D
+s
+A
+P

ȸɖəɇɡ

+A
+s
+P

 
 

ʈʠʩ. 3. ʇʨʠʤʝʨ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʧʦʪʦʢʦʚ 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʦʜʝʣʠ ʨʠʩ. 2. 

ɺʳʧʦʣʥʠʤ ʧʝʨʚʳʡ ʧʫʥʢʪ ʧʨʦʚʝʨʢʠ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʬʨʘʛʤʝʥʪʘ ʩʧʨʘʚʦʯʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʩʨʝʜʩʪʚʘʤʠ ʤʦʜʝʣʠ ʦʙʲʷʚʠʪʴ ʢʣʘʩʩʳ ʊʨʫʙʳ, ʊʨʫʙʳ ɻʆʉʊ 10704-91, ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʪʨʫʙʳ 

ʊʋ 67-2287-80. ʄʝʪʘʢʣʘʩʩ ʂʣʘʩʩʠʬʠʢʘʪʦʨ_ʠʟʜʝʣʠʡ ʧʦʟʚʦʣʷʝʪ ʵʪʦ ʩʜʝʣʘʪʴ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ 

ð ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʪʠʧʦʚ. ʄʝʪʘʢʣʘʩʩʳ ʇʘʨʘʤʝʪʨ ʠ 

ʂʣʘʩʩʠʬʠʢʘʪʦʨ_ʧʘʨʘʤʝʪʨʦʚ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʤʦʜʝʣʠ ʥʘ ʨʠʩʫʥʢʝ 3. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʪʠʧʘ. ɼʘʣʝʝ 

ʬʦʨʤʠʨʫʝʤ ʩʧʠʩʢʠ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʣʘʩʩʦʚ ʧʨʠʤʝʨʘ. ʂʣʘʩʩ ʇʘʨʘʤʝʪʨ_ʢʣʘʩʩʘ ʠ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʨʦʣʷʤʠ ʉʦʩʪʘʚ_ʧʘʨʘʤʝʪʨʦʚ ʠ ʇʘʨʘʤʝʪʨ_ʚ_ʩʦʩʪʘʚ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʵʪʠ ʩʧʠʩʢʠ ʠ 

ʫʢʘʟʘʪʴ ʛʨʘʥʠʮʳ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ. ʊʝʧʝʨʴ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʦʙʲʝʢʪʳ ʢʣʘʩʩʦʚ 

ʊʨʫʙʳ ɻʆʉʊ 10704-91, ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʪʨʫʙʳ ʊʋ 67-2287-80. ʇʦ ʠʟʚʝʩʪʥʦʤʫ ʢʣʘʩʩʫ 

ʦʙʲʝʢʪʦʚ ʥʘʭʦʜʠʪʩʷ ʩʦʩʪʘʚ ʧʘʨʘʤʝʪʨʦʚ. ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʥʦʩʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʘ 

ɿʥʘʯʝʥʠʝ_ʧʘʨʘʤʝʪʨʘ ʠ ʘʩʩʦʮʠʘʮʠʠ ʩ ʨʦʣʴʶ ʇʘʨʘʤʝʪʨʳ_ʠʟʜʝʣʠʷ. ɺʳʙʨʘʥʥʳʡ ʧʨʠʤʝʨ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʥʝ ʩʦʜʝʨʞʠʪ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʯʘʩʪʠ ʦʧʠʩʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʚʝʨʢʠ ʩ ʥʦʚʳʤʠ ʠʩʭʦʜʥʳʤʠ ʬʘʢʪʘʤʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ UML ʦʙʣʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʀʉ. ʈʝʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ ʚ ʩʨʝʜʝ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ ʤʦʞʝʪ ʙʳʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʘʩʰʠʨʝʥʠʡ UML ʦʧʠʩʘʥʳ ʤʦʜʝʣʠ ʤʝʪʘʢʣʘʩʩʦʚ 

ʢʦʤʧʦʥʝʥʪʦʚ UML (ʤʝʪʘʤʦʜʝʣʴ ʧʨʝʮʝʜʝʥʪʦʚ, ʤʝʪʘʤʦʜʝʣʴ ʢʣʘʩʩʦʚ, ʤʝʪʘʤʦʜʝʣʴ ʨʦʣʝʡ ʠ 

ʜʨʫʛʠʝ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʝʪʘʤʦʜʝʣʝʡ ʚ ʩʦʩʪʘʚʝ ʤʦʜʝʣʝʡ ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠ ʩʪʝʧʝʥʴ ʧʦʚʪʦʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʀʉ. 

ʈʘʩʰʠʨʝʥ ʩʦʩʪʘʚ ʜʠʘʛʨʘʤʤ UML. ʆʧʠʩʘʥʳ ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ 

ʧʦʪʦʢʦʚ, ʷʚʣʷʶʱʝʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʤʦʜʝʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʤʦʜʝʣʝʡ ʢʣʘʩʩʦʚ ʢʘʢ ʵʪʘʧʘ 

ʘʥʘʣʠʟʘ, ʪʘʢ ʠ ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʘ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ. 
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ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʤʦʜʝʣʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ ʵʪʘʧʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 

[i.ʀʟʜʝʣʠʝ]
[cl.ʂʣʘʩʩ_ʠʟʜʝʣʠʷ]ʂʣʘʩʩ(:i)

[p.ʇʘʨʘʤʝʪʨ]

[pcl.ʇʘʨʘʤʝʪʨ_ʢʣʘʩʘ]

ʉʦʩʪʘʚ_ʧʘʨʘʤʝʪʨʦʚ(:pcl,:cl)

ʇʘʨʘʤʝʪʨ_ʚ_ʩʦʩʪʘʚ(:pcl)
[pcl.ʇʘʨʘʤʝʪʨ_ʢʣʘʩʘ]

[vp.ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ]

ɿʥʘʯʝʥʠʝ(:vp)
ɼʣʷ_ʧʘʨʘʤʝʪʨʘ(:pcl,i)

[zp:real]

ʉʦʟʜʘʪʴ_ʧʘʨʘʤʝʪʨ()

ɺʳʙʨʘʪʴ_ʧʘʨʘʤʝʪʨ()

ɺʳʙʨʘʪʴ_ʠʟʜʝʣʠʝ()

[ii.ʀʟʜʝʣʠʝ]
[ii.ʀʟʜʝʣʠʝ]

[pp.ʇʘʨʘʤʝʪʨ]
[pp.ʇʘʨʘʤʝʪʨ]

 
ʈʠʩ. 4. ʄʦʜʝʣʴ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʤʝʨʘ 

 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʐʘʧʠʨʦ ʉ. ʀ. ʆʪ ʘʣʛʦʨʠʪʤʦʚ ï ʢ ʩʫʞʜʝʥʠʷʤ. ʄ.: ʉʦʚʝʪʩʢʦʝ ʨʘʜʠʦ, 1973. 298 ʩ. 

2. ɻʨʠʥʬʠʣʜ ɼ., ʐʦʨʪ ʂ. ʌʘʙʨʠʢʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ: ʧʦʪʦʢʦʚʘʷ ʩʙʦʨʢʘ ʪʠʧʦʚʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ. ʄ.: ɼʠʘʣʝʢʪʠʢʘ, 2007. 591 ʩ. 

3. ɼʫʙʝʥʝʮʢʠʡ ɺ. ɸ., ʂʫʟʥʝʮʦʚ ɸ. ɻ., ʎʝʭʘʥʦʚʩʢʠʡ ɺ. ɺ. ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ 
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ɽʰʘʥʫ ɸ. ɸ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʂʘʟʠʘʭʤʝʜʦʚ ʊ. ɹ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ ʠ ʚʝʙ-ʩʘʡʪʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʮʝʣʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʠʭ ʦʩʥʦʚʥʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʩʘʡʪʘ ʠ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʷʟʳʢʘʭ: HTML, CSS ʠ C#. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ; ʚʝʙ-ʩʪʨʘʥʠʮʘ; HTML; ʚʝʙ-ʩʝʨʚʝʨ; ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ; CSS. 

 

ɺ ʨʘʟʜʝʣʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʧʨʠʩʪʘʚʢʫ çʚʝʙè, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʝ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ. ɺʝʙ-ʩʘʡʪ ð ʵʪʦ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʢʘʞʜʦʤ ʜʝʡʩʪʚʠʠ ʧʝʨʝʟʘʛʨʫʞʘʶʪʩʷ ʠ ʦʙʥʦʚʣʷʶʪ ʜʘʥʥʳʝ. 

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ, ʦʥʣʘʡʥ-ʢʠʥʦʪʝʘʪʨʳ, ʠʥʪʝʨʥʝʪ-ʢʫʨʩʳ ʠ ʪ.ʜ. 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ð ʪɻʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪʩʷ ʚ ʚʝʙ-ʙʨʘʫʟʝʨʝ. ʅʘʧʨʠʤʝʨ, 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, MS Office Online, Figma ʠ ʜʨ. ɺʘʞʥʳʤ ʦʪʣʠʯʠʝʤ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʦʪ ʚʝʙ-

ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʧʝʨʝʟʘʛʨʫʞʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡʩʪʚʠʡ. 

ʊʘʢʠʝ ʨʝʩʫʨʩʳ ʨʘʙʦʪʘʶʪ ʪʘʢʞʝ, ʢʘʢ ʠ ʦʙʳʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʪʦʣʴʢʦ ʚʩʝ 

ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʙʨʘʫʟʝʨʝ (https://habr.com/ru/post/495698/). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ: 

1. ɺ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʥʘʤʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʝʨʚʝʨʝ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʣʠʰʴ ʦʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʥʘ ʝʛʦ ʩʦʟʜʘʥʠʝ. ɿʘ ʩʯʝʪ 

ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʨʘʙʦʪʘʶʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʣʶʙʦʡ ʚʝʙ-ʩʘʡʪ; 

2. ʉ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝʤ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

3. ɹʣʘʛʦʜʘʨʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʤ, ʥʝ ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ ʢʦʤʧʴʶʪʝʨ ʠ 

ʞʜʘʪʴ ʟʘʛʨʫʟʢʫ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ; 

4. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʣʶʙʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʕʪʦ 

ʫʜʦʙʥʦ ʢʘʢ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ɺʝʜʴ ʪʝʧʝʨʴ ʥʝ ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʪʨʠ ʧʨʦʛʨʘʤʤʳ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʨʘʟʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʟʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

5. ʆʙʥʦʚʣʝʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʟʘʛʨʫʟʢʠ 

ʩʪʨʘʥʠʮʳ. 

ʇʦ ʩʚʦʝʡ ʩʫʪʠ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ð ʵʪʦ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʦʪʢʨʳʚʘʝʪʩʷ ʚ ʙʨʘʫʟʝʨʝ (https://clck.ru/T7Shh). ɼʣʷ ʨʘʙʦʪʳ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʪʨʝʙʫʪʁʩʷ ʜʚʝ ʯʘʩʪʠ: ʢʣʠʝʥʪʩʢʘʷ ʠ ʩʝʨʚʝʨʥʘʷ. ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ð ʵʪʦ ʪʦ, ʩ ʯʝʤ ʨʘʙʦʪʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴ. ɺ ʥʝʡ ʥʘʭʦʜʠʪʩʷ ʠʥʪʝʨʬʝʡʩ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ (https://clck.ru/StPUb). ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ, ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʣʘ (ʨʠʩ).  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʠʥʫʩʳ: 

1. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʬʫʥʢʮʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʨʚʝʨʝ, ʝʩʣʠ ʦʥ ʧʝʨʝʛʨʝʝʪʩʷ ʠ 

ʦʪʢʣʶʯʠʪʩʷ, ʪʦ ʧʨʠʣʦʞʝʥʠʝ ʧʝʨʝʩʪʘʥʝʪ ʨʘʙʦʪʘʪʴ ʫ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

2. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

 
ʈʠʩ. ʉʭʝʤʘ ʨʘʙʦʪʳ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

 

Web-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʫʯʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 

ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʝʙ-ʩʘʡʪʘ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʭ ʥʘ web-ʩʝʨʚʝʨʝ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʨʘʱʘʷʩʴ ʢ ʉʋɹɼ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʝʨʚʝʨʘ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ: CGI, ISAPI, ActiveX ʠ 

PHP. 

ʈʘʩʩʤʦʪʨʠʤ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. Microsoft .NET Framework ð 

ʵʪʦ ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʨʘʩʢʨʫʯʠʚʘʥʠʷ ʠ ʟʘʧʫʩʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʩʝʨʚʠʩʦʚ. ʆʥʘ ʜʘʝʪ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʤʥʦʛʦʷʟʳʢʦʚʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʩʪʘʥʜʘʨʪʘʭ ʠ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ 

ʩʝʨʚʠʩʘʤʠ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʡ. Microsoft. NET Framework ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʠ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: 

1. ʆʙʱʝʷʟʳʢʦʚʘʷ ʩʨʝʜʘ ʚʳʧʦʣʥʝʥʠʷ (commonlanguageruntime); 

2. ʀʝʨʘʨʭʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʢʣʘʩʩʦʚ; 

3. ʂʦʤʧʦʥʝʥʪʥʘʷ ʚʝʨʩʠʷ ASP, ʠʣʠ ASP.NET. 

ASP.NET ʨʘʩʰʠʨʷʝʪ ʩʪʘʥʜʘʨʪʥʫʶ ʧʣʘʪʬʦʨʤʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ .NET ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʠʙʣʠʦʪʝʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ɺ 

ʩʦʩʪʘʚ ASP.NET ʚʭʦʜʪ̫ ʚʝʙ-ʩʝʨʚʠʩʳ, ʧʨʦʛʨʘʤʤʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʦʜʝʣʴ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʪʨʘʥʠʮʳ HTML. 

ʂʦʥʪʨʦʣʣʝʨʳ ʚ ASP.NET ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʘʤʠ ʥʘ ʷʟʳʢʝ C#, ʦʥʠ ʥʘʩʣʝʜʫʶʪʩʷ ʠʟ 

ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ Microsoft.AspNetCore.Mvc.Controller. ʂʦʥʪʨʦʣʣʝʨ ð ʮʝʥʪʨʘʣʴʥʳʡ ʦʙʲʝʢʪ 

ASP.NET. ʉʠʩʪʝʤʘ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʟʘʧʨʦʩʘ ʦʪ ʢʣʠʝʥʪʘ, ʚʳʙʠʨʘʝʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʫʞʥʳʡ 

ʢʦʥʪʨʦʣʣʝʨ ʠ ʧʝʨʝʜʘʝʪ ʝʤʫ ʜʘʥʥʳʝ ʟʘʧʨʦʩʘ, ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʦʥ ʚʦʟʚʨʘʱʘʝʪ ʨʝʟʫʣʴʪʘʪ 

ʢʣʠʝʥʪʫ. 

ʆʩʥʦʚʥʳʤ ʠ, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚʝʙ-ʩʘʡʪʘ ʧʝʨʝʜ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʜʝʰʝʚʠʟʥʘ ʨʘʟʨʘʙʦʪʢʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʟʥʘʪʴ 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʠʪʴ ʦʩʥʦʚʳ HTML ʠ CSS.  

HTML (HyperTextMarkupLanguage) ð ʷʟʳʢ ʨʘʟʤʝʪʢʠ web-ʩʪʨʘʥʠʮ. HTML 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʠʡ ʷʟʳʢ, ʦʩʥʦʚʘʤ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʥʘʫʯʠʪʴʩʷ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. ʅʘ ʵʪʘʧʝ 

ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʡ ʚʝʨʩʪʢʠ ʧʦʷʚʷʪʩʷ ʧʨʦʙʣʝʤʳ, ʪ.ʢ. HTML ʦʛʨʘʥʠʯʝʥ ʥʝʢʦʪʦʨʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʠ ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʨʘʟʨʘʙʦʪʯʠʢʫ ʧʨʠʜʝʪʩʷ 

ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ. 
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CSS (Cascading Style Sheets) ð ʬʦʨʤʘʣʴʥʳʡ ʷʟʳʢ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ web-

ʜʦʢʫʤʝʥʪʘ. ʆʩʥʦʚʘʤ CSS, ʢʘʢ ʠ ʦʩʥʦʚʘʤ HTML, ʤʦʞʥʦ ʥʘʫʯʠʪʴʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ ʙʝʟ ʚʩʷʢʠʭ 

ʪʨʫʜʥʦʩʪʝʡ. CSS ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʠ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʜʠʟʘʡʥʘ ʚʝʙ-

ʩʪʨʘʥʠʮ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʷʭ ʥʝ ʦʙʦʡʪʠʩʴ. 

ʇʦʤʠʤʦ ʵʪʠʭ ʜʚʫʭ ʩʪʘʥʜʘʨʪʥʳʭ ʷʟʳʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʢʨʠʧʪʦʚʳʭ. ʉʘʤʳʤ 

ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʝʪʩʷ JavaScript. ʉʢʨʠʧʪʦʚʳʝ ʷʟʳʢʠ ʥʝʦʙʭʦʜʠʤʳ, ʯʪʦʙʳ ʧʨʠʜʘʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʚʝʙ-ʩʘʡʪʫ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʘʥʠʤʘʮʠʠ, ʙʝʩʰʦʚʥʳʝ ʧʝʨʝʭʦʜʳ ʠ 

ʜʘʞʝ ʤʠʥʠ-ʠʛʨʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʚʝʙ-ʩʘʡʪʦʚ: ʩʦ ʩʪʘʪʠʯʝʩʢʠʤʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʪʨʘʥʠʮʘʤʠ. 

ʉʪʘʪʠʯʝʩʢʠʝ ʩʘʡʪʳ ʩʦʩʪʦʷʪ ʠʟ ʥʝʠʟʤʝʥʠʤʳʭ ʩʪʨʘʥʠʮ, ʪ.ʝ. ʚʥʝʰʥʠʡ ʚʠʜ ʩʘʡʪʘ ʠʤʝʝʪ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʚʥʝʰʥʠʡ ʚʠʜ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʟʘʧʨʦʩ ʦʪʧʨʘʚʣʷʝʪʩʷ, ʪʦ 

ʙʨʘʫʟʝʨ ʟʘʛʨʫʞʘʝʪ ʚʝʩʴ HTML-ʜʦʢʫʤʝʥʪ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ. ʆʥʠ ʦʪʦʙʨʘʞʘʶʪ ʙʣʦʢʠ ʪʝʢʩʪʘ ʠ 

ʩ ʥʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʠʢʘʢ ʥʝ ʩʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. ʉʪʘʪʠʯʝʩʢʠʭ ʩʘʡʪʦʚ ʚ ʠʥʪʝʨʥʝʪʝ 

ʙʦʣʴʰʠʥʩʪʚʦ: ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ, ʩʘʡʪʳ-ʚʠʟʠʪʢʠ ʠʣʠ ʩʧʨʘʚʦʯʥʠʢʠ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʘʡʪʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʶʪ ʠʟʤʝʥʷʝʤʳʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʝʙ-ʩʪʨʘʥʠʮʘ 

ʚʳʛʣʷʜʠʪ ʧʦ-ʨʘʟʥʦʤʫ. ʊʘʢʠʝ ʩʪʨʘʥʠʮʳ ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

Visual Basic Scripting Edition, DHTML (Dynamic Hyper Text Markup Language), Java ʠ Java 

Script. ɼʠʥʘʤʠʯʝʩʢʠʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ 

(https://clck.ru/T7Soj). 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʭʦʞʠʭ ʧʨʠʥʮʠʧʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʚʝʙ-ʩʘʡʪʦʚ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʮʝʣʝʡ (ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ ʚʝʙ-ʩʘʡʪʘ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ɺʝʙ-ʩʘʡʪ 

ʄʫʣʴʪʠ ʩʠʩʪʝʤʥʦʩʪʴ + - 

ʇʨʦʩʪʦʪʘ ʨʘʟʨʘʙʦʪʢʠ - + 

ɹʳʩʪʨʘʷ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ + - 

ʉʝʪʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ + - 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ + - 

 

ɺʝʙ-ʩʘʡʪʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʦʙʳʯʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʥʝ 

ʟʘʥʠʤʘʣʠʩʴ ʠ ʥʝ ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ (https://clck.ru/T7Svi). ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʥʝʪ-ʙʠʟʥʝʩʘ ʠʣʠ ʩʘʡʪʘ-ʚʠʟʠʪʢʠ, ʯʪʦʙʳ ʨʝʢʣʘʤʠʨʦʚʘʪʴ ʩʚʦʠ ʫʩʣʫʛʠ. ɼʣʷ ʵʪʦʛʦ 

ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʠʪʴ ʦʩʥʦʚʳ HTML ʠ CSS. ɸ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʙʦʣʴʰʠʭ 

ʢʦʤʧʘʥʠʡ ʜʣʷ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʠʣʠ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʘʩʪʦʣʴʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ 

(ʥʘʧʨʠʤʝʨ, MSOffice). ɼʣ ̫ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʧʦʤʠʤʦ HTML ʠ CSS, ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ ʚʝʙ-ʩʘʡʪʳ ʠʤʝʶʪ ʩʭʦʞʠʝ 

ʧʨʠʟʥʘʢʠ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʨʘʟʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʮʝʣʝʡ. 

 

Éɽʰʘʥʫ ɸ. ɸ., ʂʘʟʠʘʭʤʝʜʦʚ ʊ. ɹ., 2020 



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

I II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

44 

ʋɼʂ 004.4'22 

https://doi.org/10.36906/AP-2020/08 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀɻʈʆɺʆɻʆ ɼɺʀɾʂɸ UNREAL ENGINE  

ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʈʀʃʆɾɽʅʀʁ 

 

ɾʘʣʳʙʠʥ ʀ. ʆ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʂʘʪʝʨʤʠʥʘ ʊ. ʉ. 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʚʠʥʫʪʳʭ ʠʛʨʦʚʳʭ ʜʚʠʞʢʦʚ, 

ʢʘʢ ʤʦʱʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʪʦʣʴʢʦ ʠʛʨ, ʘ ʪʘʢʞʝ ʉɸʇʈ ʠ ʜʨʫʛʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ. ʆʧʠʩʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʠʛʨʦʚʳʭ 

ʜʚʠʞʢʦʚ ʠ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʚʠʞʢʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ; Unreal Engine; ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ; ʉɸʇʈ. 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʉɸʇʈ ʥʘ ʧʨʠʤʝʨʝ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʨʘʩʩʫʞʜʝʥʠʝ, ʦʯʝʥʴ ʜʣʠʪʝʣʴʥʳʡ ʠ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, ʩʢʦʨʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʷʪ ʦʪ ʛʣʫʙʠʥʳ ʠʟʫʯʝʥʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʅʦ, ʢʘʢ ʠ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʬʝʩʩʠʠ, ʢʘʯʝʩʪʚʦ 

ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. 

ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ð ʥʝ ʩʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪ, ʩʢʦʣʴʢʦ ʤʘʩʪʝʨʩʢʘʷ ʥʘʧʦʣʥʝʥʥʘʷ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʘʟʨʘʙʦʪʢʠ ʚ ʮʝʣʦʤ, ʩʦʜʝʨʞʘʱʠʭ ʧʘʪʪʝʨʥʳ ʤʥʦʞʝʩʪʚʘ ʨʫʪʠʥʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʥʝ ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʦʛʨʦʤʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʘ ʠʤʝʥʥʦ ʠʥʜʫʩʪʨʠʠ ʩʦʟʜʘʥʠʷ ʠʛʨ. ʄʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, 

ʯʪʦ ʠʛʨʦʚʳʝ ʜʚʠʞʢʠ ʥʝ ʩʘʤʦʝ ʧʦʜʭʦʜʷʱʝʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʦʜʥʘʢʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʣʶʩʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʝʥʥʦ ʵʪʠʭ ʩʨʝʜ [1, 2]. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʛʨʦʚʳʭ ʜʚʠʞʢʦʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʉɸʇʈ: 

1. ʀʥʜʫʩʪʨʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʤʦʣʦʜʘ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ; 

2. ʆʙʱʠʝ ʤʠʨʦʚʳʝ ʧʨʘʢʪʠʢʠ ʚʦ ʤʥʦʛʦʤ ʧʨʠʤʝʥʠʤʳ ʚ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ; 

3. ʄʥʦʛʠʝ ʘʧʧʘʨʘʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʜ ʥʫʞʜʳ ʠʛʨʦʚʦʡ 

ʠʥʜʫʩʪʨʠʠ (ʥʘʧʨʠʤʝʨ, ʩ 2018 ʛʦʜʘ ʚ ʧʨʦʜʘʞʝ ʧʦʷʚʠʣʠʩʴ ʚʠʜʝʦʢʘʨʪʳ ʘʧʧʘʨʘʪʥʦ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʪʨʘʩʩʠʨʦʚʢʫ ʣʫʯʝʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ); 

4. ʊʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ 3D ʛʨʘʬʠʢʦʡ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʠ ʜʦʧʦʣʥʷʶʪʩʷ, ʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʩ 3D, ʤʥʦʛʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʢʣʘʩʩʘʭ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʚʠʞʢʘʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ; 

5. ʐʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ; 

6. ɺʩʝ ʧʦʧʫʣʷʨʥʳʝ ʜʚʠʞʢʠ ʦʙʣʘʜʘʶʪ ʥʘʙʦʨʦʤ ʧʨʠʤʠʪʠʚʦʚ (ʢʫʙ, ʩʬʝʨʘ, ʮʠʣʠʥʜʨ ʠ ʜʨ.), 

ʙʘʟʦʚʳʤʠ ʢʣʘʩʩʘʤʠ (ʢʣʘʩʩ ʠʛʨʦʢʘ, ʢʣʘʩʩ ʩʦʩʪʦʷʥʠʷ ʠʛʨʳ, ʢʣʘʩʩ ʩʦʩʪʦʷʥʠʷ ʠʛʨʦʢʘ); 
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7. ʄʥʦʛʠʝ ʧʦʧʫʣʷʨʥʳʝ ʜʚʠʞʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʧʦʜ 

ʨʘʟʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʠ ʝʩʣʠ ʢʦʥʩʦʣʴ ʦʯʝʚʠʜʥʦ ʥʝ ʧʦʜʭʦʜʠʪ ʧʦʜ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤ 

ʨʘʟʨʘʙʦʪʢʠ, ʪʦ Linux, OSX, iPhone, Windows, Android ʧʣʘʪʬʦʨʤʳ ʧʦʜʦʡʜʫʪ ʜʣʷ ʨʘʙʦʯʝʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ. ʄʥʦʛʠʝ ʜʚʠʞʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ Unreal Engine. 

ɺ ʧʦʷʩʥʝʥʠʝ ʢ 6 ʧʫʥʢʪʫ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʣʠʰʴ ʥʘʟʚʘʥʠʷ. ʈʝʘʣʴʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʣʝʝ ʥʝʡʪʨʘʣʴʥʳ ʠ ʠʭ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʨʘʟʨʘʙʦʪʦʢ ʧʨʦʛʨʘʤʤ ʦʪʣʠʯʥʳʭ ʦʪ ʠʛʨ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʘ ʠʛʨʦʢʘ ʤʦʞʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʘʨʷʱʫʶ ʢʘʤʝʨʫ, ʘ ʧʨʠ ʧʦʤʦʱʠ ʢʣʘʩʩʘ ʢʦʥʪʨʦʣʣʝʨ ʠʛʨʦʢʘ ʤʦʞʥʦ ʵʪʦʡ ʢʘʤʝʨʦʡ 

ʫʧʨʘʚʣʷʪʴ, ʚ ʥʘʩʣʝʜʦʚʘʥʥʦʤ ʢʣʘʩʩʝ ʦʩʪʘʥʝʪʩʷ ʪʦʣʴʢʦ ʚʳʧʦʣʥʠʪʴ ʧʨʠʚʷʟʢʫ ʢ ʥʫʞʥʳʤ 

ʢʣʘʚʠʰʘʤ. ʂʣʘʩʩ GameMode (ʧʨʠʤ.: ʪʠʧ ʠʛʨʳ, ʨʝʞʠʤ ʠʛʨʳ) ʩʚʷʟʳʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʩ ʠʛʨʦʢʦʤ, 

ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʢʣʘʩʩʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʣʶʩʳ ʛʦʚʦʨʷʪ ʦ ʙʦʣʴʰʦʤ ʢʦʤʬʦʨʪʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʩʨʝʜʦʪʦʯʠʪʩʷ ʥʘ ʧʨʦʜʫʢʪʝ ʠ ʝʛʦ ʬʫʥʢʮʠʷʭ, ʘ ʥʝ ʥʘ ʨʫʪʠʥʝ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʢʦʜʘ. 

ʆʜʥʘʢʦ ʚ ʧʨʦʪʠʚʦʚʝʩ ʚʳʩʪʫʧʘʶʪ: 

1. ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʙʠʙʣʠʦʪʝʢ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʳ; 

2. ʀʟʙʳʪʦʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʜʚʠʞʢʘ. ʄʥʦʛʠʝ ʬʫʥʢʮʠʠ ʥʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʞʝ ʚ 

ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤʘʭ (ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ); 

3. ʅʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ API ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʚʠʞʢʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ 

ʙʳʪʴ ʢʨʘʡʥʝ ʙʦʣʴʰʠʤ; 

4. ʅʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ 

ʠʩʧʦʣʥʷʪʴʩʷ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʧʨʠʤʝʥʠʤʳ ʢ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʚʠʞʢʦʚ. ʅʦ ʵʪʠ ʩʨʝʜʳ (ʜʚʠʞʢʠ) ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʧʦʨʦʡ ʦʯʝʥʴ ʩʠʣʴʥʦ. ʉʚʷʟʘʥʥʦ ʵʪʦ ʩ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʜʚʠʞʢʘ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʤʘʩʰʪʘʙʦʤ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʜʜʝʨʞʢʦʡ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʬʫʥʢʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʥʪʝʨʝʩʥʦ ʚ 

ʧʦʜʜʝʨʞʢʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʚʠʞʢʘʤʠ ʪʦ, ʯʪʦ ʯʝʤ ʩʣʦʞʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʜʚʠʞʦʢ, ʯʝʤ 

ʦʥ ʩʠʣʴʥʝʝ ʨʘʟʨʘʩʪʘʝʪʩʷ, ʪʝʤ ʪʷʞʝʣʝʝ ʠ ʜʦʨʦʞʝ ʧʦʜʜʝʨʞʢʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʜʚʠʞʢʘ Unity, ʨʘʟʨʘʙʦʪʯʠʢʠ ʢʦʪʦʨʦʛʦ ʩʦ 

ʚʨʝʤʝʥʝʤ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʜʚʫʭ ʷʟʳʢʦʚ: Boo ð ʜʠʘʣʝʢʪ Python, ʤʦʜʠʬʠʢʘʮʠʠ JavaScript, 

ʠʟʚʝʩʪʥʦʡ ʢʘʢ UnityScript.  

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʝʛʦ ʨʦʜʘ ʠʩʢʣʶʯʝʥʠʝ, ʥʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʥʶʘʥʩʘʤʠ. ɼʚʠʞʦʢ 

Unreal Engine ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʷʟʳʢ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʦʛʨʘʤʤʠʩʪʘ ʚʳʛʣʷʜʠʪ ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ, ʯʝʤ ʦʩʥʦʚʥʦʡ ʷʟʳʢ ʜʚʠʞʢʘ ʉ++, ʥʦ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ ʉ++ ʩʢʨʠʧʪʦʚ. Unreal Engine ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʉ++ ʩʢʨʠʧʪ ʚ Blueprint ʩʢʨʠʧʪ. ɼʣʷ ʵʪʦʛʦ ʉʫʱʝʩʪʚʫʝʪ ʥʘʙʦʨ 

ʤʘʢʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʉ++ ʢʦʜ. ʕʪʠ ʤʘʢʨʦʩʳ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʠʟ ʢʦʜʘ 

ʤʝʪʦʜʳ ʠ ʧʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳʝ ʚ Blueprint, ʘ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʤʦʜʠʬʠʢʘʪʦʨʳ ʜʦʩʪʫʧʘ. ʊʘʢʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʤʝʩʪʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʉ++ ʢʦʜ ʚ ʫʜʦʙʥʫʶ 

ʛʨʘʬʠʯʝʩʢʫʶ ʦʙʝʨʪʢʫ Blueprint. ʍʦʪʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ Blueprint̀ ʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʜʣʷ ʦʪʣʘʜʢʠ ʉ++ ʤʝʪʦʜʦʚ ʠʣʠ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʛʦʪʦʚʳʭ ʦʙʲʝʢʪʦʚ 

ʜʠʟʘʡʥʝʨʘʤʠ.  

ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 2, ʜʚʠʞʦʢ Unreal Engine ʦʙʣʘʜʘʝʪ ʦʙʰʠʨʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʩʦʟʜʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʥʘʩʪʨʦʡʢʝ. ʆʢʥʦ 

ʈʝʜʘʢʪʦʨʘ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʥʘʩʪʨʦʡʢʫ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ 

ʨʠʩʫʥʢʘʭ 1 ʠ 2, ʘ ʪʘʢʞʝ ʦʢʥʦ Blueprint, ʛʜʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʣʦʛʠʢʫ ʨʘʙʦʪʳ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ. 
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ʈʠʩ. 1. ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ 

 

 

 

ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʠʪʝʨʬʝʡʩʦʚ 

 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ Unreal Engine ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ 

ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʜʣʷ ʜʦʧʦʣʥʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʢʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦʣʷʷ ʩʦʟʜʘʚʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʚʝʨʩʠʠ ʜʚʠʞʢʘ (https://clck.ru/T7T8s).  

https://www.youtube.com/watch?v=oQf_UuwbOLI ð ʢʨʘʡʥʝ ʠʥʪʝʨʝʩʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʥʝʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʢʣʘʤʥʳʭ ʠʣʠ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ 

(https://www.youtube.com/c/UnrealEngine). ʏʘʩʪʴ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʥʦ ʨʝʥʜʝʨʠʥʛ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʜʚʠʞʢʝ Unreal Engine. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʩʧʦʩʦʙʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʥʜʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʦ ʯʝʤ ʛʦʚʦʨʠʪʩʷ ʚ 

ʚʠʜʝʦ. 
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ʈʠʩ. 3. ʄʦʜʝʣʴ ʘʚʪʦ ʜʣʷ ʟʘʭʚʘʪʘ ʠ ʩʲʝʤʦʢ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʨʠʝʤʳʰʝʚ ɸ. ɺ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʚ ʉɸʇʈ. ʄ.: ʃʘʥʴ, 2017. 331 c. 

2. ʋʰʘʢʦʚ ɼ. ʄ. ɺʚʝʜʝʥʠʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʉɸʇʈ. ʄ.: ɼʄʂ ʇʨʝʩʩ, 2015. 208 

c. 

 

Éɾʘʣʳʙʠʥ ʀ. ʆ., ʂʘʪʝʨʤʠʥʘ ʊ. ʉ., 2020 
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ʆʇʊʀʄʀɿɸʎʀʗ ɸʃɻʆʈʀʊʄɸ ʉʆʈʊʀʈʆɺʂʀ TIMSORT 

 

ɿʘʭʘʨʦʚ ɼ. ʄ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʉʣʠʚʘ ʄ. ɺ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʚʦʟʤʦʞʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʪʠʤʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ Timsort. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʉʦʨʪʠʨʦʚʢʘ, ʚʨʝʤʝʥʥʘʷ ʩʣʦʞʥʦʩʪʴ, ʦʧʪʠʤʠʟʘʮʠʷ, Timsort. 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʠʥʬʦʨʤʘʪʠʢʝ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʩʦʨʪʠʨʦʚʦʢ ʜʣʷ ʨʘʟʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ 2002 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʨʘʟʨʘʙʦʪʯʠʢ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʊʠʤ ʇʝʪʝʨʩ ʦʧʫʙʣʠʢʦʚʘʣ ʫʩʪʦʡʯʠʚʳʡ, ʘʜʘʧʪʠʚʥʳʡ 

ʥʝʨʝʢʫʨʩʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʩʦʨʪʠʨʦʚʢʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Timsort (https://clck.ru/T7TNs). ɼʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʫʤʝʣʦ ʩʦʚʤʝʱʘʝʪ ʩʦʨʪʠʨʦʚʢʫ ʚʩʪʘʚʢʘʤʠ ʠ ʩʦʨʪʠʨʦʚʢʫ ʩʣʠʷʥʠʝʤ, ʜʦʙʠʚʘʷʩʴ 

ʚʳʩʦʢʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʨʝʘʣʴʥʳʭè ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʟ ʩʝʙʷ 

ʤʘʩʩʠʚʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʯʘʩʪʝʡ. 

Timsort ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ: 

ʍʫʜʰʝʝ ʚʨʝʤʷ ð ; 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ð ; 

ʃʫʯʰʝʝ ʚʨʝʤʷ ð . 

 

ɺʢʨʘʪʮʝ ʧʨʦʮʝʩʩ ʩʦʨʪʠʨʦʚʢʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: 

1. ɺʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʥʩʪʘʥʪʳ çminrunè, ʦʧʨʝʜʝʣʷʶʱʝʡ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʯʘʩʪʠ. ʆʙʳʯʥʦ ʟʥʘʯʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ (32; 65). 

2. ʆʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʩʣʝʜʫʶʱʝʛʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. ɽʩʣʠ ʦʥ ʦʪʩʦʨʪʠʨʦʚʘʥ 

ʧʦ ʫʙʳʚʘʥʠʶ, ʦʙʨʘʪʠʪʴ ʧʦʨʷʜʦʢ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. ɽʩʣʠ ʜʣʠʥʘ ʧʦʜʤʘʩʩʠʚʘ ʤʝʥʴʰʝ ʢʦʥʩʪʘʥʪʳ 

çminrunè, ʜʦʙʘʚʠʪʴ ʥʝʜʦʩʪʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʙʠʥʘʨʥʳʤʠ ʚʩʪʘʚʢʘʤʠ. 

3. ʇʨʦʠʟʚʝʩʪʠ ʩʣʠʷʥʠʝ ʧʦʜʤʘʩʩʠʚʘ ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ 

(https://clck.ru/T7TLj). 

 

ʆʜʥʘ ʠʟ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʤʘʩʩʠʚʘʭ, 

ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʧʦ ʫʙʳʚʘʥʠʶ ʠ ʙʝʟ ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʨʝʤʝʥʥʘʷ ʩʣʦʞʥʦʩʪʴ 

ʩʪʘʥʦʚʠʪʩʷ ʣʠʥʝʡʥʦʡ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝʛʦ ʦʜʥʘ ʦʧʝʨʘʮʠʷ ʦʙʨʘʱʝʥʠʷ ʤʘʩʩʠʚʘ. ʆʜʥʘʢʦ, 

ʝʩʣʠ ʦʙʨʘʪʥʳʡ ʤʘʩʩʠʚ ʩʦʜʝʨʞʠʪ ʥʝʫʥʠʢʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʣʦʞʥʦʩʪʴ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ 

ʣʠʥʝʡʥʦ-ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ. ɹʦʣʝʝ ʪʦʛʦ, ʢ ʪʘʢʠʤ ʜʘʥʥʳʤ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʨʪʠʨʦʚʢʘ 

ʚʩʪʘʚʢʘʤʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʙʨʘʪʥʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ ʷʚʣʷʝʪʩʷ ʭʫʜʰʠʤ ʩʣʫʯʘʝʤ ʠ 

ʨʘʙʦʪʘʝʪ ʟʘ ʢʚʘʜʨʘʪʠʯʥʦʝ ʚʨʝʤʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʣʠʥʝʡʥʦʝ ʚʨʝʤʷ ʥʘ ʦʙʨʘʪʥʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ ʠ ʥʝ ʥʘʨʫʰʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʣʛʦʨʠʪʤʘ (ʥʝ ʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʦʜʠʥʘʢʦʚʳʝ ʵʣʝʤʝʥʪʳ), 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʦʙʨʘʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʝʡʰʠʡ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʥʘʧʠʩʘʥʥʳʡ ʥʘ ʷʟʳʢʝ 

Lua ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʦʨʪʠʨʦʚʢʠ. 

 

local function  reverse(left, right) 

    local n = left + right 

     

    for  i = left, ceil(n / 2) - 1 do 

        list[i], list[n - i] = 

        list[n - i], list[i]  

    end 

end 

 

local function  stablereverse(left, right) 

    -- ʧʨʦʠʟʚʝʩʪʠ ʦʙʳʯʥʦʝ ʦʙʨʘʱʝʥʠʝ 

    reverse(left, right) 

     

    local i = left 

     

    -- ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʧʦʜʤʘʩʩʠʚʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

    while i < right do 

        local item = list[i]  

        local j = i + 1 

         

        while j <= right and not cmp(item, list[j]) do 

            j = j + 1 

        end 

         

        -- ʦʙʨʘʪʠʪʴ ʧʦʨʷʜʦʢ ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

        reverse(i, j - 1) 

        i = j 

    end 

end 

 

ʇʨʦʮʝʜʫʨʘ ʦʙʳʯʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʘ ʧʦʜ ʠʤʝʥʝʤ çreverseè. 

ʌʫʥʢʮʠʷ ʩʨʘʚʥʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʘʣʛʦʨʠʪʤʫ ʩʦʨʪʠʨʦʚʢʠ, ʠʤʝʝʪ ʠʤʷ çcmpè. ʆʥʘ ʧʨʠʥʠʤʘʝʪ 

2 ʩʦʨʪʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʘ ʠ ʚʦʟʚʨʘʱʘʝʪ çtrueè, ʝʩʣʠ ʧʝʨʚʳʡ ʤʝʥʴʰʝ ʚʪʦʨʦʛʦ, ʠʥʘʯʝ çfalseè. 

ʌʫʥʢʮʠʷ çstablereverseè ʩʥʘʯʘʣʘ ʧʨʠʤʝʥʷʝʪ ʧʨʦʮʝʜʫʨʫ çreverseè ʢ ʫʙʳʚʘʶʱʠʤ ʵʣʝʤʝʥʪʘʤ ʥʘ 

ʟʘʜʘʥʥʦʤ ʦʪʨʝʟʢʝ, ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʥʠʮʳ ʯʘʩʪʝʡ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʦʙʨʘʱʘʝʪ 

ʠʭ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʠʩʭʦʜʥʳʡ ʧʦʨʷʜʦʢ ʵʣʝʤʝʥʪʦʚ. 

ʎʝʥʘ ʜʘʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʙʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʨʘʚʥʝʥʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʯʘʩʪʝʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʚʳʚʦʜʷʱʘʷ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 
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ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʠʥʠʷ ʦʪʨʘʞʘʝʪ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ, ʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ï ʚʨʝʤʷ ʩʦʨʪʠʨʦʚʢʠ ʚ 

ʤʠʣʣʠʩʝʢʫʥʜʘʭ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʨʝʜʥʠʡ ʩʣʫʯʘʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʝ 

ʦʙʨʘʱʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ. ʊʦ ʝʩʪʴ ʚʭʦʜʥʦʡ ʤʘʩʩʠʚ 

ʩʦʩʪʦʠʪ ʠʟ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʦ ʫʙʳʚʘʥʠʶ ʠ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʯʘʩʪʝʡ ʩ ʥʝʫʥʠʢʘʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ. 1. ɻʨʘʬʠʢ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʥʘ çʨʝʘʣʴʥʳʭè ʜʘʥʥʳʭ 

 

ɾʝʣʪʘʷ ʣʠʥʠʷ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ Timsort, ʟʝʣʝʥʘʷ ï 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 12% ʙʳʩʪʨʝʝ ʦʙʳʯʥʦʛʦ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʭʫʜʰʠʡ ʩʣʫʯʘʡ ʦʧʪʠʤʠʟʘʮʠʠ ï ʭʘʦʪʠʯʥʳʡ ʤʘʩʩʠʚ ʙʝʟ ʫʥʠʢʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʅʘ ʪʘʢʠʭ ʜʘʥʥʳʭ ʫʩʪʦʡʯʠʚʦʝ ʦʙʨʘʱʝʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʠ ʜʦʙʘʚʣʝʥʥʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʘʚʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʣʠʰʥʠʤʠ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 2.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʨʘʟʥʠʮʘ ʚʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩʦʨʪʠʨʦʚʦʢ ʥʘ ʣʶʙʳʭ ʨʘʟʤʝʨʘʭ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ Timsort ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʥʘ çʨʝʘʣʴʥʳʭè ʜʘʥʥʳʭ, ʥʝ ʫʭʫʜʰʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʭʘʦʪʠʯʥʳʭ ʤʘʩʩʠʚʘʭ. 
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ʈʠʩ. 2. ɻʨʘʬʠʢ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʭʘʦʪʠʯʥʳʭ ʜʘʥʥʳʭ 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ AJAX-ʊɽʍʅʆʃʆɻʀʀ ɼʃʗ ʉʆɿɼɸʅʀʗ ʀʅʊɽʈɸʂʊʀɺʅʓʍ 

WEB-ʌʆʈʄ 

 

ʀʛʥʘʪʦʚ ʉ. ɺ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʄʘʤʝʜʣʠ ʈ. ʕ. 

ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ,  

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ WEB-ʬʦʨʤ AJAX, ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ. ʆʧʠʩʘʥʳ ʧʨʠʤʝʨʳ 

ʟʘʧʨʦʩʘ ʥʘ ʦʩʥʦʚʝ AJAX. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: AJAX, JavaScript, XML , XMLHttpRequest, Fetch. 

 

ʊʝʭʥʦʣʦʛʠʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ IT, ʚʩʝʛʜʘ ʩʪʨʝʤʠʣʠʩʴ ʯʪʦ-ʪʦ ʫʧʨʦʩʪʠʪʴ, ʩʜʝʣʘʪʴ 

ʫʜʦʙʥʝʝ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʆʩʦʙʦ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤ ʢ ʫʜʦʙʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ WEB-

ʠʥʪʝʨʬʝʡʩ. ɼʣʷ ʝʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ AJAX-ʪʝʭʥʦʣʦʛʠʠ. 

ʉʘʤʘ ʘʙʙʨʝʚʠʘʪʫʨʘ AJAX ʦʟʥʘʯʘʝʪ Asynchronous Javascript and XML. JavaScript 

ʫʧʨʘʚʣʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʥʪʝʥʪʦʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ WEB-ʩʘʡʪʝ. 

XML  ð ʵʪʦ ʨʘʩʰʠʨʷʝʤʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʥʦʩʘ 

ʜʘʥʥʳʭ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʘʙʙʨʝʚʠʘʪʫʨʳ, AJAX ʵʪʦ ʢʦʥʮʝʧʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ JavaScript ʠ XML  

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʘʩʠʥʭʨʦʥʥʳʭ ʟʘʧʨʦʩʦʚ ʢ ʩʝʨʚʝʨʫ. ɸʩʠʥʭʨʦʥʥʳʡ ʤʝʪʦʜ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʙʨʘʫʟʝʨʫ ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʘʪʴ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. ʕʪʘ 

ʢʦʥʮʝʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʝʨʚʝʨʫ ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ 

ʦʪʢʣʠʢʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ ʦʙʲʝʤ ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʜʘʥʥʳʭ. ʇʨʠʤʝʨʘʤʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʠ AJAX, ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʧʦʠʩʢʦʚʘʷ 

ʩʪʨʦʢʘ ʚ ʙʨʘʫʟʝʨʝ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʦʬʠʣʷ ʥʘ ʬʦʨʫʤʝ, ʯʘʪ ʠ ʪ. ʜ. [1-3]. 

 

 
ʈʠʩ. 1. ʇʦʠʩʢʦʚʘʷ ʩʪʨʦʢʘ ʚ ʙʨʘʫʟʝʨʝ 
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ʂ ʦʩʥʦʚʥʳʤ ʧʣʶʩʘʤ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʥʘʟʚʘʥʥʳʝ, ʦʪʥʦʩʷʪʩʷ: 

ð ʕʢʦʥʦʤʠʷ ʪʨʘʬʠʢʘ; 

ð ʋʤʝʥʴʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʚʝʨ; 

ð ʋʩʢʦʨʝʥʠʝ ʨʝʘʢʮʠʠ ʠʥʪʝʨʬʝʡʩʘ; 

ð ɺʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ; 

ð ʄʫʣʴʪʠʤʝʜʠʘ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ʀʟ ʤʠʥʫʩʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

ð ɼʠʥʘʤʠʯʝʩʢʠ ʟʘʛʨʫʞʘʝʤʦʝ ʩʦʜʝʨʞʠʤʦʝ ʥʝʜʦʩʪʫʧʥʦ ʧʦʠʩʢʦʚʠʢʘʤ; 

ð ʉʪʘʨʳʝ ʤʝʪʦʜʳ ʫʯʝʪʘ ʩʪʘʪʠʩʪʠʢʠ ʩʘʡʪʦʚ ʩʪʘʥʦʚʷʪʩʷ ʥʝʘʢʪʫʘʣʴʥʳʤʠ; 

ð ʇʣʦʭʦʝ ʧʦʚʝʜʝʥʠʝ ʥʘ ʥʝʥʘʜʝʞʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ; 

ð ʈʠʩʢ ʬʘʙʨʠʢʘʮʠʠ ʟʘʧʨʦʩʦʚ ʜʨʫʛʠʤʠ ʩʘʡʪʘʤʠ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʣʶʩʦʚ ʠ ʤʠʥʫʩʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʥʦ 

ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʝʤ ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʧʝʨʝʯʝʨʢʠʚʘʶʪ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʢʘʢ 

ʧʨʘʚʠʣʦ, ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ. 

ɺ ʦʙʳʯʥʦʡ ʤʦʜʝʣʠ WEB-ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʥʘʯʘʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʨʬʝʡʩʘ, ʟʘʪʝʤ ʙʨʘʫʟʝʨ ʦʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʩʝʨʚʝʨʫ ʠ ʧʦʣʫʯʘʝʪ ʥʦʚʫʶ ʩʪʨʘʥʠʮʫ 

ʦʪ ʩʝʨʚʝʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʪʨʘʥʠʮʘ ʧʝʨʝʟʘʛʨʫʞʘʝʪʩʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ AJAX ʵʪʘ ʤʦʜʝʣʴ 

ʩʣʝʛʢʘ ʤʝʥʷʝʪʩʷ: ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʵʣʝʤʝʥʪʦʤ ʩʪʨʘʥʠʮʳ, JavaScript ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʫʶ 

ʯʘʩʪʴ ʩʪʨʘʥʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʠʪʴ ʠ ʧʦʩʣʝ ʦʪʧʨʘʚʢʠ ʟʘʧʨʦʩʘ, ʩʝʨʚʝʨ ʚʦʟʚʨʘʱʘʝʪ ʪʦʣʴʢʦ 

ʥʝʦʙʭʦʜʠʤʫʶ ʯʘʩʪʴ ʜʘʥʥʳʭ, ʧʦʩʣʝ ʯʝʛʦ JavaScript ʦʙʥʦʚʣʷʝʪ ʵʪʫ ʯʘʩʪʴ ʩʪʨʘʥʠʮʳ. ɺ 

ʩʭʝʤʘʪʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʵʪʦ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
ʈʠʩ. 2. ʄʦʜʝʣʴ WEB-ʧʨʠʣʦʞʝʥʠʷ 

 

ʈʝʘʣʠʟʦʚʘʪʴ AJAX ʤʦʞʥʦ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʨʘʩʩʤʦʪʨʠʤ 2 ʠʟ ʥʠʭ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʩʪʨʘʥʠʮʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʵʢʟʝʤʧʣʷʨ ʦʙʲʝʢʪʘ XMLHttpRequest, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 
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ʦʪʧʨʘʚʠʪʴ ʟʘʧʨʦʩ ʥʘ ʩʝʨʚʝʨ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʘʥʥʳʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʨ: 

1. var request = new XMLHttpRequest();  

2. request.open('GET', 'http://www. http://nvsu.ru/', true);  

3. request.send(null); 

ɺ ʧʨʠʤʝʨʝ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʩʦʟʜʘʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ XMLHttpRequest. ɺʦ ʚʪʦʨʦʡ 

ʩʪʨʦʢʝ ñGETò ʣʠʙʦ ñPOSTò ʵʪʦ ʪʠʧ ʟʘʧʨʦʩʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʱʝʥʠʝ ʥʘ 

ʩʝʨʚʝʨ ʯʝʨʝʟ URL, ʚʦ ʚʪʦʨʦʤ ʚ ʪʝʣʝ ʟʘʧʨʦʩʘ ʚ ʚʠʜʝ .send(body). ñtrue/falseò ʦʟʥʘʯʘʝʪ 

ʘʩʠʥʭʨʦʥʥʦʝ ʠ ʩʠʥʭʨʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ .send ʦʪʩʳʣʘʝʪ 

ʟʘʧʨʦʩ. 

ʋ XMLHttpRequest ʝʩʪʴ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪʩʷ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʩʚʦʡʩʪʚʝ .readyState. 

1. UNSENT = 0; // ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ; 

2. OPENED = 1; // ʚʳʟʚʘʥ ʤʝʪʦʜ open; 

3. HEADERS_RECEIVED = 2; // ʧʦʣʫʯʝʥʳ ʟʘʛʦʣʦʚʢʠ ʦʪʚʝʪʘ; 

4. LOADING = 3; // ʦʪʚʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ (ʜʘʥʥʳʝ ʯʘʩʪʠʯʥʦ ʧʦʣʫʯʝʥʳ); 

5. DONE = 4; // ʟʘʧʨʦʩ ʟʘʚʝʨʰʝʥ. 

ɸʥʘʣʦʛʦʤ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ Fetch: 

const request = fetch(url, {options}) 

ʛʜʝ ñurlò ʵʪʦ ʩʩʳʣʢʘ ʜʣʷ ʦʪʧʨʘʚʢʠ ʟʘʧʨʦʩʘ, ʘ ñoptionsò ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʮʠʠ, ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʢʘʟʘʥʠʡ ʵʪʦ ʙʫʜʝʪ ñGETò ʟʘʧʨʦʩ. ɼʣʷ ʦʪʧʨʘʚʢʠ ñPOSTò ʟʘʧʨʦʩʘ ʥʫʞʥʦ 

ʥʘʧʠʩʘʪʴ ñmethod: óPOSTô,ò. ʄʠʥʫʩʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ʧʦʢʘ ʯʪʦ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ XMLHttpRequest ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, fetch ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʦʙʳʪʠʷ ʧʨʦʛʨʝʩʩʘ. ʇʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʩʦʦʙʱʠʪʴ ʦ ʩʪʘʪʫʩʝ ʟʘʛʨʫʟʢʠ ʬʘʡʣʦʚ 

ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʦʣʴʰʠʭ ʬʦʨʤ. ʇʦʤʠʤʦ ʵʪʦʛʦ, fetch ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʩʪʘʨʳʤʠ ʙʨʘʫʟʝʨʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʟʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʪʚʝʪ ʦʪ ʩʝʨʚʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʚʠʜʝ 

XML, ʥʦ ʠ ʢ ʧʨʠʤʝʨʫ ʧʨʦʩʪʳʤ ʪʝʢʩʪʦʤ ʠʣʠ ʝʱʝ ʚ ʢʘʢʦʤ-ʪʦ ʜʨʫʛʦʤ ʚʠʜʝ. 

ʍʦʪʷ ʚ ʧʨʠʤʝʥʝʥʠʠ AJAX ʚ ʮʝʣʦʤ ʥʝʪ ʥʠʯʝʛʦ ʩʣʦʞʥʦʛʦ, ʦʥʘ, ʢʘʢ ʠ ʣʶʙʦʡ ʩʝʨʴʝʟʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʮʠʡ ʧʨʠʤʝʥʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʷ AJAX ʧʦʣʫʯʠʣʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʢʦʤʧʘʥʠʠ Google ʠ ʪʝʧʝʨʴ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʚ 

ʮʝʣʦʤ ʥʝ ʠʤʝʶʱʝʡ ʘʥʘʣʦʛʦʚ. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ ʇɸʂɽʊɸʍ  

ʂɸʂ ʆʉʅʆɺɸ ʆʈɻɸʅʀɿɸʎʀʀ ʅɸʋʏʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ʉʊʋɼɽʅʊʆɺ 

 

ʂʘʟʠʘʭʤʝʜʦʚ ʊ. ɹ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʄʦʩʷʛʠʥʘ ʊ. ɺ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʷʚʠʚʰʠʝʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚʳʰʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʠʥʞʝʥʝʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʙʦʛʘʪʝʡʰʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʠ ʩʠʤʚʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʧʨʦʚʦʜʷʪʩʷ ʯʘʩʪʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʙʦʛʘʪʝʡʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʬʝʨʘʭ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʠʟʫʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ SciLab ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʢʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʘʢʝʪʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

 

Abstract. Unfortunately, new opportunities to improve the quality of mathematical training 

above bachelors and masters of engineering training due to the emergence of the richest tools in 

computational and symbolic mathematics are not used. Scientific research by students is often 

carried out without the use of these richest computing. The use of mathematical methods in various 

professional fields in the context of the introduction of information technologies in all spheres of 

human activity requires a revision of teaching methods, the content of mathematical training, the 

study of the tools of computational methods and mathematical modeling. This article discusses the 

use of SciLab in the mathematical training of bachelors and masters of engineering and technical 

areas related to the use of mathematics as a tool for solving professional problems. 

 

Keywords. Mathematical packages, mathematical modeling, computer experiment, 

computational methods for solving professional problems. 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʟʥʘʥʠʡ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʣʝʤ ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʩʝʛʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʵʧʦʭʫ 
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ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʆ ʟʥʘʯʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʩʢʘʟʘʥʦ ʚ [1, 2].  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʫʤʝʥʠʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʣʠʯʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʩ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʥʘ ʫʨʦʚʥʝ ʤʦʜʝʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʥʠʤʘʥʠʶ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ɼʣʠʪʝʣʴʥʳʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʚ ʦʙʫʯʝʥʠʠ IT ʙʘʢʘʣʘʚʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢ 

ʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. ɼʣʷ IT ʥʘʧʨʘʚʣʝʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʧʘʢʝʪʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩ ɹʥʝ ʪʦʣʴʢʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʦ ʠ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʢʣʘʩʩʦʚ ʟʘʜʘʯ. 

ʇʨʘʢʪʠʢʘ ʪʘʢʦʚʘ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ MathCad, SciLab. ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʤ 

ʚʪʦʨʦʤʫ ʧʘʢʝʪʫ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʦʙʫʯʘʝʤʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ 

ʩʨʝʜʳ; ʠʥʩʪʨʫʤʝʥʪʳ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘʢ ʜʣʷ ʧʨʷʤʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʪʘʢ ʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʤʦʜʝʣʝʡ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ ʘʥʘʣʠʟ, ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʧʨʠʣʦʞʝʥʠʡ.  

 

 
 

ʈʠʩ. 1. ʅʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ SciLab 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʘʥʥʦʡ ʩʨʝʜʳ ʚʝʣʠʢʦʣʝʧʝʥ ʠ ʢʘʢ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʵʪʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʤʥʦʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʪʤʝʪʠʚ ʰʠʨʦʪʫ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʟʜʝʩʴ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. ʈʘʩʩʤʦʪʨʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʄʝʪʦʜ ʂʨʘʤʝʨʘ.  

//ʄʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ: 

A=[2 1 -5 1;1 -3 0 -6;0 2 -1 2;1 4 -7 6]; 

b=[8;9;-5;0]; //ɺʝʢʪʦʨ ʩʚʦʙʦʜʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

A1=A;A1(:,1)=b; //ʇʝʨʚʘʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʤʘʪʨʠʮʘ 

A2=A;A2(:,2)=b; //ɺʪʦʨʘʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʤʘʪʨʠʮʘ 

A3=A;A3(:,3)=b; //ʊʨʝʪʴʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʤʘʪʨʠʮʘ 

A4=A;A4(:,4)=b; //ʏʝʪʚʝʨʪʘʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʤʘʪʨʠʮʘ 

D=det(A); //ɻʣʘʚʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ 

//ʆʧʨʝʜʝʣʠʪʝʣʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʨʠʮ: 

d(1)=det(A1); d(2)=det(A2); d(3)=det(A3); d(4)=det(A4); 

x=d/D //ɺʝʢʪʦʨ ʥʝʠʟʚʝʩʪʥʳʭ 

P=A*x-b //ʇʨʦʚʝʨʢʘ 

 

ʄʝʪʦʜ ɻʘʫʩʩʘ. 

A=[2 -1 1;3 2 -5;1 3 -2]; b=[0;1;4]; 

//ʇʨʠʚʝʜʝʥʠʝ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ ʢ ʪʨʝʫʛʦʣʴʥʦʤʫ ʚʠʜʫ: 

C=rref([A b]); 

//ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ: 

[n,m]=size(C); //m- ʥʦʤʝʨ ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ ʉ 

//ɺʳʜʝʣʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʙʮʘ ʠʟ ʤʘʪʨʠʮʳ ʉ: 

x=C(:,m) //x - ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ 

 

ʄʝʪʦʜ ʠʪʝʨʘʮʠʡ (ʤʝʪʦʜ Linsolve) 

//ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 

//{x1+2x2-7=0; x1+x2-6=0}. 

//ʉʚʦʙʦʜʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʚʦʜʷʪʩʷ ʢʘʢ ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ 

//ʠ ʩ ʫʯʝʪʦʤ ʟʥʘʢʦʚ. 

A=[1 2;1 1];b=[-7;-6]; 

x=linsolve(A,b) 

 

ʆʩʦʙʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʳ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʩʪʨʦʝʥʠʷʤ.  

ʇʨʠʤʝʨ 3d ʧʦʩʪʨʦʝʥʠʡ 

p1=linspace(0,2*%pi,10); 

p2=linspace(0,2*%pi,10); 

deff("[x,y,z]=scp(p1,p2)",["x=p1.*sin(p1).*cos(p2)"; 

"y=p1.*cos(p1).*cos(p2)"; 

"z=p1.*sin(p2)"]); 

[Xf,Yf,Zf]=eval3dp(scp,p1,p2); 

plot3d(Xf,Yf,Zf); 
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ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʩʢʨʠʧʪʘ 

 

ʇʨʠʤʝʨ 2d ʧʦʩʪʨʦʝʥʠʷ. 

x=[0:0.1:2*%pi]'; 

plot2d(x,[sin(x) sin(2*x) sin(3*x)]); 

 
ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʩʢʨʠʧʪʘ 
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ʆʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ XCOS ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʂʦʤʧʦʥʝʥʪʳ ʵʪʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʞʝʣʘʪʝʣʴʥʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʤʝʭʘʥʠʢʝ, ʵʣʝʢʪʨʦʥʠʢʝ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ, ʤʘʪʝʤʘʪʠʢʝ, ʬʠʟʠʢʝ. ʇʨʠʤʝʨ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ XCOS. ʆʩʮʠʣʣʦʛʨʘʬʳ (ʨʠʩ. 4, 

5). 

 
ʈʠʩ. 4. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ XCOS 

 
ʈʠʩ. 5. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ 

 

ʀ ʥʘʢʦʥʝʮ, ʧʦʢʘʞʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʢʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

ʧʨʠʤʝʨʝ ʢʚʘʜʨʘʪʥʳʭ ʠ ʙʠʢʚʘʜʨʘʪʥʳʡ ʫʨʘʚʥʝʥʠʡ.  

f=figure(); //ʉʦʟʜʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. 

//ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʨʘʟʤʝʨ ʦʢʥʘ. 

set(f,'position',[0,0,700,300]) 

//ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʟʘʛʦʣʦʚʦʢ ʦʢʥʘ. 

set(f,'figure_name','ʋʈɸɺʅɽʅʀɽ'); 

//ʉʦʟʜʘʥʠʝ ʪʝʢʩʪʦʚʳʭ ʧʦʣʝʡ ʜʣʷ ʧʦʜʧʠʩʝʡ ʧʦʣʝʡ ʚʚʦʜʘ 

//ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

//ʇʦʜʧʠʩʴ A=. 

lab_a=uicontrol(f,'style','text','string','A=','position',[50, 250, 100, 20]); 

//ʇʦʜʧʠʩʴ B=. 

lab_b=uicontrol(f,'style','text','string','B=','position',[150, 250, 100, 20]); 

//ʇʦʜʧʠʩʴ C=. 

lab_c=uicontrol(f,'style','text','string','C=','position',[250, 250, 100, 20]); 

//ʇʦʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʚʚʦʜʘ ʢʦʵʬʬʠʮʠʝʥʪʘ a. 

edit_a=uicontrol(f,'style','edit','string','1','position',[50, 230, 100, 20]); 

//ʇʦʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʚʚʦʜʘ ʢʦʵʬʬʠʮʠʝʥʪʘ b. 
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edit_b=uicontrol(f,'style','edit','string','2','position',[150, 230, 100, 20]); 

//ʇʦʣʝ 

//ʇʦʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʚʚʦʜʘ ʢʦʵʬʬʠʮʠʝʥʪʘ c. 

edit_c=uicontrol(f,'style','edit','string','1','position',[250, 230, 100, 20]); 

//ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ. 

textresult=uicontrol(f,'style','text','string','','position',[5, 80, 650, 20]); 

//ʌʣʘʞʦʢ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʚʳʙʦʨ ʪʠʧʘ ʫʨʘʚʥʝʥʠʷ. 

radio_bikv=uicontrol('style','radiobutton','string','ɹʠʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ?', 

'value',1,'position',[100,100,300,20]); 

BtSolve=uicontrol('style','pushbutton','string','ʈʝʰʠʪʴ','CallBack', 

'Solve','position',[50,50,120,20]); 

BtClose=uicontrol('style','pushbutton','string','ɿʘʢʨʳʪʴ','CallBack', 

'_Close','position',[300,50,120,20]); 

//ʌʫʥʢʮʠʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ. 

function Solve() 

//ʉʯʠʪʳʚʘʝʤ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʠʟ ʪʝʢʩʪʦʚʳʭ ʧʦʣʝʡ ʠ 

//ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʤ ʠʭ ʢ ʯʠʩʣʦʚʦʤʫ ʪʠʧʫ. 

a=evstr(get(edit_a,'string')); 

b=evstr(get(edit_b,'string')); 

c=evstr(get(edit_c,'string')); 

d=b*b-4*a*c; 

//ʇʨʦʚʝʨʷʝʤ ʟʥʘʯʝʥʠʝ ʬʣʘʞʢʘ, ʝʩʣʠ ʬʣʘʞʦʢ ʚʳʢʣʶʯʝʥ, 

if get(radio_bikv,'value')==0 

//ʪʦ ʨʝʰʘʝʤ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ, 

if d<0 

set(textresult,'string','ʅʝʪ ʨʝʰʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ'); 

else 

x1=(-b+sqrt(d))/2/a; 

x2=(-b-sqrt(d))/2/a; 

set(textresult,'string',sprintf("2 ʢʦʨʥʷ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ\t 

x1=%1.2f\tx2=%1.2f",x1,x2)); 

end; 

//ʝʩʣʠ 

//ʝʩʣʠ ʬʣʘʞʦʢ ʚʢʣʶʯʝʥ, 

else 

//ʪʦ ʨʝʰʘʝʤ ʙʠʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ. 

if d<0 

set(textresult,'string','ʅʝʪ ʨʝʰʝʥʠʷ ʙʠʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ'); 

else 

y1=(-b+sqrt(d))/2/a; 

y2=(-b-sqrt(d))/2/a; 

if(y1<0)&(y2<0) 

set(textresult,'string','ʅʝʪ ʨʝʰʝʥʠʷ ʙʠʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ'); 

elseif (y1>=0)&(y2>=0) 

x1=sqrt(y1);x2=-x1;x3=sqrt(y2);x4=-x3; 

set(textresult,'string',sprintf("4 ʢʦʨʥʷ ʙʠʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ \t 

x1=%1.2f\tx2=%1.2f\tx3=%1.2f\tx4=%1.2f",x1,x2,x3,x4)); 
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else 

if y1>=0 

x1=sqrt(y1);x2=-x1; 

else 

x1=sqrt(y2);x2=-x1; 

end; 

set(textresult,'string',sprintf("2ʢʦʨʥʷ ʙʠʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ\t 

x1=%1.2f\tx2=%1.2f",x1,x2)); 

end; 

end; 

end 

endfunction 

// ʌʫʥʢʮʠʷ ʟʘʢʨʳʪʠʷ ʦʢʥʘ. 

function _Close() 

close(f) 

endfunction 

 

 
 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʵʪʦʛʦ ʧʘʢʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʛʨʘʤʤʫ 

çʀʥʬʦʨʤʘʪʠʢʘè ʠʣʠ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʥʘ ʚʪʦʨʦʤ ʢʫʨʩʝ ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʦʩʣʝ 

ʠʟʫʯʝʥʠʷ ʦʩʥʦʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. ʅʦ ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʣʠ ʦʩʥʦʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʫʟʦʤ ʧʦ ʧʨʠʥʮʠʧʫ: ʚʩʝ ʫʯʝʙʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ ʨʘʙʦʪʘʶʪ ʥʘ ʧʨʦʬʝʩʩʠʶ. ɼʘʣʝʝ ʚ ʪʝʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʣʠ ʙʳ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʚʣʘʜʝʶʪ SciLab. 
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ʉʇʆʉʆɹʓ ʋɼɸʃɽʅʅʆʁ ʊʆʈɻʆɺʃʀ ɺ ʂʆʅʌʀɻʋʈɸʎʀʗʍ 1ʉ 

 

ʂʦʨʥʠʝʥʢʦ ɼ. ɺ. 

ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

ɽʣʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ɸ. ɹʫʥʠʥʘ 

ʛ. ɽʣʝʮ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʤʦʙʠʣʴʥʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʥʝʪʘ, ʘ ʪʘʢʞʝ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʫʜʘʣʝʥʥʦʡ 

(ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʳ) ʤʥʦʛʠʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ç1ʉ: 

ʇʨʝʜʧʨʠʷʪʠʝ 8è ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ "1ʉ" ʢʦʤʧʘʥʠʠ ʠʟ ʣʶʙʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ. ʅʝ ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʘʣʘ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʪʦʨʛʦʚʣʷ. ʈʘʥʴʰʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʡ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ç1ʉ: 

ʇʨʝʜʧʨʠʷʪʠʝ 8è ʪʨʝʙʦʚʘʣʠʩʴ ʚʳʜʝʣʝʥʥʳʝ ʩʝʨʚʝʨʘ, ʩʧʝʮʠʘʣʴʥʦʝ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʠ ʚʳʧʦʣʥʝʥʠʝ ʩʣʦʞʥʳʭ ʨʘʙʦʪ ʧʦ ʥʘʩʪʨʦʡʢʝ ʪʘʢʦʛʦ ʜʦʩʪʫʧʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʣʘʛʦʜʘʨʷ 

ʨʘʟʚʠʪʠʶ ʧʣʘʪʬʦʨʤʳ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ 8è ʫ ʚʩʝʭ ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʫʨʦʚʥʷ 

ʧʦʷʚʠʣʘʩʴ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ð ʚʳ ʤʦʞʝʪʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 1ʉ: 

ʇʨʝʜʧʨʠʷʪʠʝ 8è ʢʘʢ ʯʝʨʝʟ ʦʙʳʯʥʳʡ ʙʨʘʫʟʝʨ (Internet Exporer, Opera, FireFox, Chrome), ʪʘʢ ʠ 

ʯʝʨʝʟ ʦʙʣʝʛʯʝʥʥʫʶ ʚʝʨʩʠʶ ʢʣʠʝʥʪʘ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ 8è ð ʪʦʥʢʠʡ ʢʣʠʝʥʪ ç1ʉè. ɺ ʩʪʘʪʴʝ 

ʦʧʠʩʳʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʫʜʘʣʝʥʥʦʡ ʪʦʨʛʦʚʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʠʧʦʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʢʦʥʬʠʛʫʨʘʮʠʡ 1ʉ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʜʘʣʝʥʥʘʷ ʪʦʨʛʦʚʣʷ, ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ 1ʉ, ʠʥʪʝʛʨʘʮʠʷ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʧʦʢʫʧʘʪʝʣʠ, ʧʦʩʪʘʚʱʠʢʠ. 

 

ɽʩʣʠ ʨʘʥʝʝ ʫʜʘʣʝʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʚʘʞʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʫʩʪʨʦʡʩʪʚʝ ʙʠʟʥʝʩʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ, ʪʦ ʚ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʚʚʝʜʝʥʥʳʤʠ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʠʟ-ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʦʥʘ ʩʪʘʣʘ ʞʝʩʪʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʀ ʫʞʝ ʩʝʛʦʜʥʷ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʧʳʪ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʚʨʘʪʠʪ 

ʙʳʚʰʫʶ ʪʝʥʜʝʥʮʠʶ ʚ ʤʦʱʥʳʡ ʪʨʝʥʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦ ʧʝʨʝʭʦʜʝ ʥʘ 

ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʪʨʘʥʝ ʚʝʜʫʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ, ʠ ʦʥʠ ʥʘʯʘʣʠ ʚʥʝʜʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ. ʋʞʝ ʩʝʡʯʘʩ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ, 

ʯʪʦ ʥʘʣʠʯʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʳʭ ʢʦʤʧʘʥʠʡ (https://its.1c.ru/). 

ʅʘʣʠʯʠʝ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʵʬʬʝʢʪʠʚʥʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ 

ʧʦʢʫʧʘʪʝʣʶ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʚʘʨʝ ʠ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʝ.  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ð ʵʪʦ ʜʦʣʛʠʡ ʠ ʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, 

ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʜʠʟʘʡʥʘ ʩʘʡʪʘ, ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʜʦʤʝʥʥʦʛʦ ʠʤʝʥʠ ʠ ʭʦʩʪʠʥʛʘ ʩʘʡʪʘ, ʥʘʧʦʣʥʝʥʠʷ ʠ ʧʦʩʪʦʷʥʥʦʡ ʘʢʪʫʘʣʠʟʘʮʠʠ ʢʘʪʘʣʦʛʘ. ʆʜʥʘʢʦ 

ʵʪʠ ʨʘʩʭʦʜʳ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ, ʝʩʣʠ ʩʦʟʜʘʚʘʪʴ ʩʘʡʪ ʥʘ ʫʞʝ ʛʦʪʦʚʦʡ ʧʣʘʪʬʦʨʤʝ. 

ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ 1ʉ ʜʦʩʪʫʧʥʘ ʩ 
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ʩʝʨʚʠʩʦʤ 1C-UMI. ɺ ʩʝʨʚʠʩʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʭʦʩʪʠʥʛ ʩʘʡʪʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʪʦʚʘʷ 

ʧʣʘʪʬʦʨʤʘ ʠ ʛʦʪʦʚʳʝ ʚʘʨʠʘʥʪʳ ʜʠʟʘʡʥʘ ʥʘ ʚʳʙʦʨ (https://umi.ru/). ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʪʠʣʝʡ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʮʚʝʪʘ 

ʠ ʣʦʛʦʪʠʧ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʩʘʡʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʛʥʦʚʝʥʥʦ ʟʘʧʫʩʪʠʪʴ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʚ ʨʘʙʦʪʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʢʨʠʟʠʩʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʀʥʪʝʛʨʘʮʠʷ ʩ ʩʝʨʚʠʩʦʤ ʫʞʝ ʚʢʣʶʯʝʥʘ ʚ ʪʠʧʦʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ç1ʉ: ʋʧʨʘʚʣʝʥʠʝ 

ʪʦʨʛʦʚʣʝʡ 11è, ç1ʉ: ʂʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 2è ʠ ç1ʉ:ERP ʋʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤè. 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʫʞʥʦ ʧʨʦʩʪʦ ʚʢʣʶʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʧʮʠʶ ʅʉʀ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï ʅʘʩʪʨʦʡʢʘ ʠʥʪʝʛʨʘʮʠʠ ï ʆʙʤʝʥ ʩ ʩʘʡʪʦʤ ï ʀʩʧʦʣʴʟʦʚʘʪʴ ʦʙʤʝʥ ʩ 

ʩʘʡʪʦʤ ʠ ʜʘʣʝʝ ʧʦ ʩʩʳʣʢʝ ʉʦʟʜʘʪʴ ʩʘʡʪ ʚʳʙʨʘʪʴ ʪʘʨʠʬ ʠ ʰʘʙʣʦʥ ʦʬʦʨʤʣʝʥʠʷ ʠ ʩʦʟʜʘʪʴ ʩʘʡʪ 

ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʪʦʨʘ ʥʘ ʩʘʡʪʝ https://umi.ru/.  

ʅʘʩʪʨʦʡʢʠ ʦʙʤʝʥʘ ʩ ʩʦʟʜʘʥʥʳʤ ʩʘʡʪʦʤ ʟʘʜʘʶʪʩʷ ʚ ʬʦʨʤʝ ʅʉʀ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ 

ï ʅʘʩʪʨʦʡʢʘ ʠʥʪʝʛʨʘʮʠʠ ï ʆʙʤʝʥ ʩ ʩʘʡʪʦʤ ï ʅʘʩʪʨʦʡʢʠ ʦʙʤʝʥʘ ʩ ʩʘʡʪʦʤ.  

ʂʘʪʘʣʦʛ ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʘʡʪʝ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʘʢʪʫʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 1ʉ: 

1. ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʦʚ ʩ ʫʯʝʪʦʤ ʠʝʨʘʨʭʠʠ ʩʧʨʘʚʦʯʥʠʢʘ 

ʥʦʤʝʥʢʣʘʪʫʨʳ; 

2. ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʚʘʨʘ, ʟʘʜʘʥʥʦʛʦ ʚ ʢʘʨʪʦʯʢʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ;  

3. ʨʘʩʰʠʨʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʪʦʚʘʨʘ ʚ ʬʦʨʤʘʪʝ html, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʫʢʘʟʘʪʴ ʜʣʷ ʪʦʚʘʨʘ; 

4. ʮʝʥʳ ʠ ʦʩʪʘʪʢʠ ʧʦ ʜʘʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ. 

ʆʬʦʨʤʣʝʥʥʳʝ ʥʘ ʩʘʡʪʝ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʟʘʢʘʟʳ ʚ ʨʘʤʢʘʭ ʦʙʤʝʥʘ ʩ ʩʘʡʪʦʤ 

ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʢʘʢ ʜʦʢʫʤʝʥʪʳ ɿʘʢʘʟ ʢʣʠʝʥʪʘ. ɼʘʣʝʝ ʨʘʙʦʪʘ ʩ ʵʪʠʤ 

ʟʘʢʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʟʘʢʘʟʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʛʨʘʤʤʝ. 

ʇʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʙʤʝʥʘʭ ʩ ʩʘʡʪʦʤ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʠʟ ʧʨʦʛʨʘʤʤʳ ʥʘ ʩʘʡʪ ʧʨʝʜʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʪʘʪʫʩʘ ʟʘʢʘʟʘ ʚ ʧʨʦʛʨʘʤʤʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʪʛʨʫʟʢʝ 

ʧʦ ʟʘʢʘʟʘʤ, ʨʘʥʝʝ ʟʘʛʨʫʞʝʥʥʳʤ ʩ ʩʘʡʪʘ. 

ɼʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ ʙʳʩʪʨʦʛʦ ʥʘʯʘʣʘ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤ ʟʘʢʘʟʦʚ 

ʧʦ ʪʝʣʝʬʦʥʫ. ʆʜʥʘʢʦ ʵʪʦʪ ʚʘʨʠʘʥʪ ʠʤʝʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʧʦʨʦʞʜʘʝʪ 

ʥʦʚʳʝ ʟʘʜʘʯʠ:  

1. ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʠʝʤ ʦʧʣʘʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦ;  

2. ʫʧʨʘʚʣʷʪʴ ʜʦʩʪʘʚʢʦʡ;  

3. ʠʩʢʘʪʴ ʥʦʚʳʭ ʜʝʣʦʚʳʭ ʧʘʨʪʥʝʨʦʚ ʚ ʠʟʤʝʥʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ;  

4. ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʨʦʜʘʞʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʩʣʦʞʥʦʩʪʴ ʵʪʠʭ ʟʘʜʘʯ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʠʧʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ç1ʉ: ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʛʦʚʣʝʡ 11è, ç1ʉ: 

ʂʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 2è ʠ ç1ʉ:ERP ʋʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤè. ʂʘʢ ʵʪʦ ʩʜʝʣʘʪʴ, 

ʨʘʩʩʤʦʪʨʠʤ ʚ ʵʪʦʡ ʩʪʘʪʴʝ.  

ʇʨʠʝʤ ʦʧʣʘʪʳ ð ʵʪʦ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʪʦʨʛʦʚʣʝ. ʇʨʦʩʪʳʤ ʚʘʨʠʘʥʪʦʤ ʝʝ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʝʨʚʠʩ ʗʥʜʝʢʩ.ʂʘʩʩʘ. ʆʥ ʷʚʣʷʝʪʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʥʘʣʠʯʥʳʤ ʨʘʩʯʝʪʘʤ, ʙʘʥʢʦʚʩʢʠʤ ʧʝʨʝʚʦʜʘʤ ʠ ʵʢʚʘʡʨʠʥʛʫ 

(https://kassa.yandex.ru/).  

ʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʩʝʨʚʠʩʫ ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚ 

ʨʘʟʜʝʣʝ ʥʘʩʪʨʦʝʢ ʅʉʀ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ð ʅʘʩʪʨʦʡʢʘ ʠʥʪʝʛʨʘʮʠʠ ð ʆʙʤʝʥ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ð ʀʥʪʝʛʨʘʮʠʷ ʩ ʗʥʜʝʢʩ.ʂʘʩʩʦʡ ʚʢʣʶʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʦʧʮʠʶ ʚʳʩʪʘʚʣʷʪʴ ʩʯʝʪʘ ʠ ʧʨʠʥʠʤʘʪʴ ʧʣʘʪʝʞʠ ʯʝʨʝʟ ʩʝʨʚʠʩ ʗʥʜʝʢʩ.ʂʘʩʩʘ, ʠ ʜʘʣʝʝ ʚ 
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ʧʫʥʢʪʝ ʅʘʩʪʨʦʡʢʠ ʗʥʜʝʢʩ.ʂʘʩʩʳ ʚʳʧʦʣʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʇʦʤʦʱʥʠʢʝ 

ʧʦʜʢʣʶʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʩʪʳʭ ʰʘʛʦʚ. ɿʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʩ 

ʩʝʨʚʠʩʦʤ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʚʳʙʠʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʘʨʠʬʥʳʝ ʧʣʘʥʳ. ɼʣʷ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ 

ʥʫʞʝʥ ʧʘʩʧʦʨʪ ʜʠʨʝʢʪʦʨʘ, ʠʥʦʛʜʘ ʣʠʮʝʥʟʠʠ (ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ). ʊʘʢʞʝ 

ʥʫʞʥʘ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʥʘ ʩʘʡʪʝ ʗʥʜʝʢʩ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʫʶ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ 

ʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ. ʋʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ 

ʢʘʙʠʥʝʪʫ ʥʘ ʗʥʜʝʢʩʝ. ɺʩʷ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʨʦʭʦʜʠʪ ʦʥʣʘʡʥ ʚ 

ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ, ʧʨʠʝʟʞʘʪʴ ʥʠʢʫʜʘ ʥʝ ʥʫʞʥʦ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʣʘʪʳ ʯʝʨʝʟ ʩʝʨʚʠʩ ʗʥʜʝʢʩ.ʂʘʩʩʘ ʧʨʦʜʘʚʝʮ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʘʟʘ 

ʢʣʠʝʥʪʘ ʠʣʠ ʩʯʝʪʘ ʥʘ ʦʧʣʘʪʫ ʬʦʨʤʠʨʫʝʪ ʫʥʠʢʘʣʴʥʫʶ ʩʩʳʣʢʫ ʥʘ ʩʪʨʘʥʠʮʫ ʩʝʨʚʠʩʘ (ʨʠʩ. 1). 
 

 
 

ʈʠʩ.1. ʆʧʣʘʪʘ ʯʝʨʝʟ ʩʝʨʚʠʩ ʗʥʜʝʢʩ.ʂʘʩʩʘ 

 

ʕʪʫ ʩʩʳʣʢʫ ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʧʦʢʫʧʘʪʝʣʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠʣʠ SMS ʠʣʠ ʩʢʦʧʠʨʦʚʘʪʴ ʠ ʦʪʧʨʘʚʠʪʴ ʧʦʢʫʧʘʪʝʣʶ ʚ ʣʶʙʦʤ ʤʝʩʩʝʥʜʞʝʨʝ. 

ʇʦ ʩʩʳʣʢʝ ʦʪʢʨʳʚʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ ʩʯʝʪ ʥʘ ʦʧʣʘʪʫ ʧʦʢʫʧʘʪʝʣʶ (ʨʠʩ. 2), ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʳ 

ʚʩʝ ʧʦʟʠʮʠʠ ʟʘʢʘʟʘ. 
 

 
 

ʈʠʩ. 2. ʕʣʝʢʪʨʦʥʥʳʡ ʩʯʝʪ ʥʘ ʦʧʣʘʪʫ 
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ʇʦ ʩʩʳʣʢʝ ʧʝʨʝʡʪʠ ʢ ʦʧʣʘʪʝ ʧʦʢʫʧʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʢ ʩʪʨʘʥʠʮʝ ʦʧʣʘʪʳ (ʨʠʩ. 3). 

ʆʧʣʘʪʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʩʷ ʙʘʥʢʦʚʩʢʦʡ ʢʘʨʪʦʡ, ʧʝʨʝʚʦʜʦʤ çʉʙʝʨʙʘʥʢ ʆʥʣʘʡʥè ʠ ʯʝʨʝʟ 

ʗʥʜʝʢʩ.ɼʝʥʴʛʠ.  
 

 
 

ʈʠʩ. 3. ʉʪʨʘʥʠʮʘ ʦʧʣʘʪʳ 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʯʝʪ ʙʫʜʝʪ ʦʧʣʘʯʝʥ ʧʦʢʫʧʘʪʝʣʝʤ, ʧʨʦʜʘʚʝʮ ʩʨʘʟʫ ʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʦʣʫʯʠʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʧʣʘʪʝ. ɺ ʧʨʦʛʨʘʤʤʝ ʪʘʢʘʷ ʦʧʣʘʪʘ ʦʪʨʘʞʘʝʪʩʷ ʜʦʢʫʤʝʥʪʦʤ 

ʆʧʝʨʘʮʠʷ ʧʦ ʗʥʜʝʢʩ.ʂʘʩʩʝ (ʨʠʩ. 4). ɼʦʢʫʤʝʥʪʳ ʧʦ ʦʧʝʨʘʮʠʷʤ ʦʧʣʘʪʳ ʟʘʛʨʫʞʘʶʪʩʷ ʠʟ 

ʩʝʨʚʠʩʘ ʚ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʂʘʟʥʘʯʝʡʩʪʚʦ ï ʕʢʚʘʡʨʠʥʛ ï ʆʧʝʨʘʮʠʠ ʧʦ ʗʥʜʝʢʩ.ʂʘʩʩʝ. ɺ ʵʪʦʤ ʞʝ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʤʦʞʥʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʬʦʨʤʠʪʴ ʆʪʤʝʥʫ ʦʧʝʨʘʮʠʠ ʦʧʣʘʪʳ ʠʣʠ ɺʦʟʚʨʘʪ 

ʦʧʣʘʪʳ.  

 

 
ʈʠʩ. 4. ɼʦʢʫʤʝʥʪ ʆʧʝʨʘʮʠʷ ʧʦ ʗʥʜʝʢʩ.ʂʘʩʩʝ 

 

ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʥʘʯʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʧʨʠʝʤ ʦʧʣʘʪʳ ʦʪ ʧʦʢʫʧʘʪʝʣʝʡ ʧʦ ʢʘʨʪʘʤ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʘʡʪʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ, ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʩ 

ʙʘʥʢʘʤʠ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʨʝʙʦʚʘʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʧʨʠʤʝʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦ-ʢʘʩʩʦʚʦʡ ʪʝʭʥʠʢʠ ʩʦʙʣʶʜʘʝʪʩʷ ʥʘ ʩʪʦʨʦʥʝ 

ʩʝʨʚʠʩʘ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʂʂʄ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʏʝʢʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʥʘ ʩʪʦʨʦʥʝ 

ʩʝʨʚʠʩʘ. 

ɼʘʣʝʝ ʦʧʠʰʝʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʜʦʩʪʘʚʢʦʡ ʪʦʚʘʨʦʚ.  

ʊʠʧʦʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʢʣʶʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʧʦʟʚʦʣʷʶʱʫʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʢʣʠʝʥʪʘʤ, ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ ʠ 
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ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʚʘʨʦʚ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʢʣʘʜʘʤʠ. ɼʦʩʪʘʚʢʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʣʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʦʤʧʘʥʠʠ-ʧʝʨʝʚʦʟʯʠʢʘ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʜʦʩʪʘʚʢʠ ʚʢʣʶʯʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʦʧʮʠʝʡ ʅʉʀ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï ʅʘʩʪʨʦʡʢʘ ʅʉʀ ʠ ʨʘʟʜʝʣʦʚ ï ʉʢʣʘʜ ʠ ʜʦʩʪʘʚʢʘ ï 

ʋʧʨʘʚʣʝʥʠʝ ʜʦʩʪʘʚʢʦʡ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʦʩʪʘʚʢʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ɿʘʜʘʥʠʡ ʥʘ ʧʝʨʝʚʦʟʢʫ. 

ɿʘʜʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʥʝʜʞʝʨʦʤ ʧʦ ʜʦʩʪʘʚʢʝ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ɼʦʩʪʘʚʢʘ 

(ʨʠʩ. 5) ʩ ʫʯʝʪʦʤ ʟʦʥʳ ʜʦʩʪʘʚʢʠ, ʧʦʨʷʜʢʘ ʦʙʲʝʟʜʘ ʘʜʨʝʩʦʚ ʜʦʩʪʘʚʢʠ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʦʙʲʝʤʘ 

ʠ ʚʝʩʘ ʛʨʫʟʘ, ʚʤʝʩʪʠʤʦʩʪʠ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 
 

 
ʈʠʩ. 5. ʈʘʙʦʯʝʝ ʤʝʩʪʦ ɼʦʩʪʘʚʢʘ 

 

ɿʘʜʘʥʠʷ ʥʘ ʧʝʨʝʚʦʟʢʫ ʩʦʟʜʘʶʪʩʷ ʚ ʩʪʘʪʫʩʝ çʌʦʨʤʠʨʫʝʪʩʷè. ɺ ʩʦʟʜʘʥʥʳʭ ʟʘʜʘʥʠʷʭ ʥʘ 

ʧʝʨʝʚʦʟʢʫ ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʜʠʪʝʣʝ ʠ ʵʢʩʧʝʜʠʪʦʨʝ. ʇʦ ʩʦʟʜʘʥʥʦʤʫ ʟʘʜʘʥʠʶ 

ʤʦʞʥʦ ʥʘʧʝʯʘʪʘʪʴ ʤʘʨʰʨʫʪʥʳʡ ʣʠʩʪ ʠ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʝʨʝʜʘʥʳ ʵʢʩʧʝʜʠʪʦʨʫ, ʧʝʨʝʚʦʟʯʠʢʫ ʠ ʢʣʠʝʥʪʫ. ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʟʘʜʘʥʠʡ ʦʥʠ 

ʧʦʩʪʫʧʘʶʪ ʢ ʚʳʧʦʣʥʝʥʠʶ, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʪʫʩʘ çʂ 

ʧʦʛʨʫʟʢʝè (ʨʠʩ. 6), ʆʪʧʨʘʚʣʝʥʦ, ɿʘʢʨʳʪʦ.  

 

 
ʈʠʩ. 6. ɿʘʜʘʥʠʝ ʥʘ ʧʝʨʝʚʦʟʢʫ 

 



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

I II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

68 

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʬʦʨʤʣʷʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʟʘʜʘʥʠʷ ʥʘ ʧʝʨʝʚʦʟʢʫ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʩʪʦʨʦʥʥʝʛʦ ʧʝʨʝʚʦʟʯʠʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʢʣʶʯʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʧʮʠʝʡ ʅʉʀ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï ʅʘʩʪʨʦʡʢʘ 

ʅʉʀ ʠ ʨʘʟʜʝʣʦʚ ï ʉʢʣʘʜ ʠ ʜʦʩʪʘʚʢʘ ï ɼʦʩʪʘʚʢʘ ï ɿʘʜʘʥʠʷ ʥʘ ʧʝʨʝʚʦʟʢʫ ʜʣʷ ʫʯʝʪʘ ʜʦʩʪʘʚʢʠ 

ʩʠʣʘʤʠ ʧʝʨʝʚʦʟʯʠʢʘ. ɿʘʜʘʥʠʷ ʩʪʦʨʦʥʥʝʤʫ ʧʝʨʝʚʦʟʯʠʢʫ ʦʬʦʨʤʣʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʟʘʜʘʥʠʷʤ ʥʘ 

ʧʝʨʝʚʦʟʢʫ ʩʦʙʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʉʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ, ʯʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʧʦʠʩʢʘ 

ʥʦʚʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʩ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʮʝʥʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʧʦʢʫʧʘʪʝʣʝʡ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʟʘʪʨʘʪʥʳʭ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʠ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʘ 

1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

1ʉ:ʇʨʝʜʧʨʠʷʪʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʢʘʯʝʩʪʚʝ ʪʦʨʛʦʚʦʡ ʧʣʦʱʘʜʢʠ (https://1cbn.ru/). ʅʘ ʥʝʡ 

ʧʦʩʪʘʚʱʠʢʠ ʧʫʙʣʠʢʫʶʪ ʦʧʠʩʘʥʠʝ ʧʨʦʜʘʚʘʝʤʳʭ ʠʤʠ ʪʦʚʘʨʦʚ, ʘ ʧʦʢʫʧʘʪʝʣʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʪʦʚʘʨʳ ʩ ʧʦʤʦʱʴʶ ʧʦʠʩʢʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʨʦʛʨʘʤʤʳ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʟʘʢʘʟ. ʋʧʨʦʩʪʠʪʴ ʧʦʠʩʢ ʧʦʩʪʘʚʱʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʝʜʠʥʳʡ ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ 1ʉ:ʅʦʤʝʥʢʣʘʪʫʨʘ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʦʜʠʥ ʨʘʟ ʩʦʧʦʩʪʘʚʠʪʴ ʩʚʦʠ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʧʦʟʠʮʠʠ ʩ ʝʜʠʥʳʤ 

ʢʘʪʘʣʦʛʦʤ. 

ɼʦʩʪʫʧ ʢ ʩʝʨʚʠʩʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʧʮʠʝʡ ʅʉʀ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï 

ʆʙʤʝʥ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ï ʉʝʨʚʠʩ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ ï ʆʙʤʝʥ ʜʘʥʥʳʤʠ 1ʉ:ɹʠʟʥʝʩ-

ʩʝʪʴ. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʧʦ ʩʩʳʣʢʝ ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʩʝʨʚʠʩʝ 

1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ.  

ɼʣʷ ʧʫʙʣʠʢʘʮʠʠ ʪʦʨʛʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʫʞʥʦ ʥʘʩʪʨʦʠʪʴ ʩʦʛʣʘʰʝʥʠʝ ʦʙ ʫʩʣʦʚʠʷʭ 

ʧʨʦʜʘʞ ʚ ʩʧʠʩʢʝ CRM ʠ ʤʘʨʢʝʪʠʥʛ ï ʅʉʀ ʧʨʦʜʘʞ ï ʊʠʧʦʚʳʝ ʩʦʛʣʘʰʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʝʤ ʧʨʠʟʥʘʢ ʇʫʙʣʠʢʦʚʘʪʴ ʪʦʨʛʦʚʳʝ ʧʨʝʜʣʦʞʝʥʠʷ (ʨʠʩ. 7) ʚ ʩʝʨʚʠʩʝ ʥʘ ʟʘʢʣʘʜʢʝ 

ʇʨʦʯʠʝ ʫʩʣʦʚʠʷ ʠ ʧʦʩʣʝ ʟʘʧʠʩʠ ʚʳʧʦʣʥʠʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʶ. 

 

 
ʈʠʩ. 7. ʅʘʩʪʨʦʡʢʘ ʩʦʛʣʘʰʝʥʠʷ ʦʙ ʫʩʣʦʚʠʷʭ ʧʨʦʜʘʞ 

 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʩʝʨʚʠʩʦʤ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ ʠʟ ʬʦʨʤʳ 

ʩʦʛʣʘʰʝʥʠʷ ʦʙ ʫʩʣʦʚʠʷʭ ʧʨʦʜʘʞ ʧʦ ʩʩʳʣʢʝ ʊʨʝʙʫʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʠ ʧʝʨʝʡʪʠ ʢ 

ʧʫʙʣʠʢʘʮʠʠ ʪʦʨʛʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ (ʨʠʩ. 8). ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʧʫʙʣʠʢʘʮʠʠ ʪʦʨʛʦʚʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʩʝʨʚʠʩʝ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʢ ʧʦʤʦʱʥʠʢʫ ʇʫʙʣʠʢʘʮʠʠ ʪʦʨʛʦʚʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ (ʅʉʀ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï ʆʙʤʝʥ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ï ʉʝʨʚʠʩ 

1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ ï ʇʫʙʣʠʢʘʮʠʷ ʪʦʨʛʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ). 
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ʈʠʩ. 8. ʇʫʙʣʠʢʘʮʠʷ ʪʦʨʛʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ 

 

ʇʦʢʫʧʘʪʝʣʴ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʝʜʣʦʞʝʥʠʝ (ʨʠʩ. 9), ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫ ʧʦʠʩʢʘ ɿʘʢʫʧʢʠ ï 

ʈʘʙʦʪʘ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ð ʊʦʨʛʦʚʳʝ ʧʨʝʜʣʦʞʝʥʠʷ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ. ɺ ʬʦʨʤʝ ʚʦʟʤʦʞʝʥ ʧʦʠʩʢ 

ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠ ʧʦ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʪʙʦʨʳ ʧʦ 

ʨʝʛʠʦʥʫ, ʧʦ ʮʝʥʝ ʠ ʜʨʫʛʠʤ ʧʘʨʘʤʝʪʨʘʤ.  

 

 
ʈʠʩ. 9. ʊʦʨʛʦʚʳʝ ʧʨʝʜʣʦʞʝʥʠʷ 

 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʵʪʦʡ ʬʦʨʤʳ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʪʦʚʘʨʳ ʢ ʟʘʢʘʟʫ (ʨʠʩ. 10). ʇʦ ʢʥʦʧʢʝ 

ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ ʧʦʢʫʧʘʪʝʣʷ ʙʫʜʝʪ ʩʦʟʜʘʥ ʜʦʢʫʤʝʥʪ ɿʘʢʘʟ 

ʧʦʩʪʘʚʱʠʢʫ.  
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ʈʠʩ. 10. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʘʟʘ ʧʦʩʪʘʚʱʠʢʫ 

 

ʉʦʟʜʘʥʥʳʡ ʟʘʢʘʟ ʪʘʢʞʝ ʙʫʜʝʪ ʦʪʧʨʘʚʣʝʥ ʧʦʩʪʘʚʱʠʢʫ ʯʝʨʝʟ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ.  

ʉ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʘ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ ʤʦʞʥʦ ʨʝʰʠʪʴ ʝʱʝ ʦʜʥʫ ʚʘʞʥʫʶ ʚ ʪʝʢʫʱʠʭ 

ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʫ ï ʦʙʤʝʥ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʙʝʟ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ. ʊʘʢʦʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʦ ʚʟʘʠʤʥʦʤʫ ʩʦʛʣʘʩʠʶ ʩʪʦʨʦʥ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ, 

ʬʦʨʤʘʪʳ ʠ ʧʨʘʚʠʣʘ ʦʙʤʝʥʘ ʢʦʪʦʨʳʭ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʠ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ 

ʙʝʩʢʦʥʪʘʢʪʥʦ ʧʨʠʥʷʪʴ ʜʦʢʫʤʝʥʪʳ ʚ ʨʘʙʦʪʫ ʠ ʦʪʨʘʟʠʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ. ʇʨʠ ʵʪʦʤ 

ʶʨʠʜʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʡ ʦʙʤʝʥ ʜʦʢʫʤʝʥʪʦʚ, ʬʦʨʤʘʪʳ ʠ ʧʦʨʷʜʦʢ ʦʙʤʝʥʘ ʢʦʪʦʨʳʤʠ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ (ʩʯʝʪʘ-ʬʘʢʪʫʨʳ ʠ ʋʇɼ), ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʦʪʜʝʣʴʥʦ ʚ ʫʜʦʙʥʦʝ ʚʨʝʤʷ. 

ʆʪʧʨʘʚʠʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ ʯʝʨʝʟ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʬʦʨʤʳ 

ʜʦʢʫʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ (ʨʠʩ. 11), ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ ʕɼʆ ï ʆʪʧʨʘʚʠʪʴ ʜʦʢʫʤʝʥʪ 

ʙʝʟ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ. 

 

 
ʈʠʩ. 11. ʆʪʧʨʘʚʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

 

ɼʣʷ ʦʪʧʨʘʚʢʠ ʜʦʢʫʤʝʥʪʦʚ ʯʝʨʝʟ ʩʝʨʚʠʩ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʨʚʠʩʫ 

1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ.  

ʂʦʥʪʨʘʛʝʥʪ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʩʝʨʚʠʩʫ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ, ʩʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʢʫʤʝʥʪ ʠʟ 

ʬʦʨʤʳ ʩʧʠʩʢʘ ʜʦʢʫʤʝʥʪʦʚ ʟʘʢʫʧʦʢ ʧʦ ʢʥʦʧʢʝ ʕɼʆ ï ɿʘʛʨʫʟʠʪʴ ʜʦʢʫʤʝʥʪ ʙʝʟ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʜʧʠʩʠ. 
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ʇʨʠ ʟʘʛʨʫʟʢʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʠʟ ʩʝʨʚʠʩʘ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʘʟʝ ʧʦʢʫʧʘʪʝʣʷ ʙʫʜʝʪ ʩʦʟʜʘʥ ʥʦʚʳʡ ʠʣʠ ʟʘʧʦʣʥʝʥ ʩʫʱʝʩʪʚʫʶʱʠʡ ʜʦʢʫʤʝʥʪ ʧʨʠʦʙʨʝʪʝʥʠʷ. 

ɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʝʱʝ ʥʝ ʧʦʜʢʣʶʯʝʥ ʢ ʩʝʨʚʠʩʫ 1ʉ:ɹʠʟʥʝʩ-ʩʝʪʴ, ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʝʛʦ 

ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ ʠ ʚʳʙʨʘʪʴ ʦʧʮʠʶ ʋʚʝʜʦʤʠʪʴ ʢʦʥʪʨʘʛʝʥʪʘ ʦʙ ʦʪʧʨʘʚʢʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʧʦ ʵʣ. ʧʦʯʪʝ. ʇʦʣʫʯʠʚ ʪʘʢʦʝ ʫʚʝʜʦʤʣʝʥʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʧʦʢʫʧʘʪʝʣʴ 

ʩʤʦʞʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʩʝʨʚʠʩʝ 1ʉ:ɹʠʟʥʝʩ ʩʝʪʴ ʠ ʟʘʛʨʫʟʠʪʴ ʦʪʧʨʘʚʣʝʥʥʳʡ ʝʤʫ 

ʜʦʢʫʤʝʥʪ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ.  

 

Éʂʦʨʥʠʝʥʢʦ ɼ. ɺ., 2020 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʈɽɼʓ ʈɸɿʈɸɹʆʊʂʀ UNITY   

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʊɽʍʅʆʃʆɻʀʁ ɺʀʈʊʋɸʃʔʅʆʁ ʈɽɸʃʔʅʆʉʊʀ 

 

ʂʦʩʪʠʥ ʄ. ɸ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʂʘʟʠʘʭʤʝʜʦʚ ʊ. ɹ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ  

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ Unity ʚʤʝʩʪʝ ʩ ʰʣʝʤʦʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ Oculus Rift S. ʊʘʢʞʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ ʇʆ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʩ ʧʦʜʜʝʨʞʢʦʡ VR 

ʪʝʭʥʦʣʦʛʠʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʩʨʝʜʝ Unity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, Unity, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, Oculus Rift S, 

ʰʣʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, C#, ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

ɻʦʜ ʟʘ ʛʦʜʦʤ ʣʶʜʠ ʩʦʟʜʘʶʪ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʠ ʦʪʨʘʩʣʷʭ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ 

ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (VR). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʘʞʥʦʡ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʩɹʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ: ʤʝʜʠʮʠʥʘ, 

ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʩʤʦʥʘʚʪʠʢʘ, ʨʘʟʚʣʝʯʝʥʠʝ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʘʧʨʠʤʝʨ, ʰʢʦʣʳ ʤʦʛʣʠ ʙʳ ʩ 

ʧʦʤʦʱʴʶ VR ʧʦʛʨʫʞʘʪʴ ʫʯʝʥʠʢʦʚ ʥʘ ʫʨʦʢʘʭ ʠʩʪʦʨʠʠ ʚ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ, ʘ ʥʘ 

ʫʨʦʢʘʭ ʛʝʦʛʨʘʬʠʠ ʧʝʨʝʥʦʩʠʪʴ ʠʭ ʚ ʜʘʣʴʥʠʝ ʫʛʦʣʢʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ɹʦʣʴʥʠʮʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚ ʣʝʯʝʥʠʠ ʬʦʙʠʡ ʧʘʮʠʝʥʪʦʚ ʠʣʠ ʩʦʟʜʘʚʘʷ ʩʠʤʫʣʷʮʠʠ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʚʨʘʯʝʡ. ʇʣʶʩ ʢʦ ʚʩʝʤʫ ʫʩʪʨʦʡʩʪʚʘ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, 

ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳ ʥʘ ʨʳʥʢʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ [1].  

ʅʦ ʟʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʝʨʝʥʝʩʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʤʠʨʦʚ ʚ 

ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. ʇʦʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ çʂʘʢ ʩʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ?è, çʂʦʣʠʯʝʩʪʚʦ 

ʟʘʪʨʘʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷè, çʅʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠè. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ 

Unity. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʨʝʜ Unity ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʧʨʦʩʪʘ ʚ ʦʩʚʦʝʥʠʠ ʠ ʠʤʝʝʪ ʙʦʣʝʝ 

ʣʦʷʣʴʥʳʝ ʧʨʘʚʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ. ʊʘʢʞʝ ʦʥʘ ʙʦʣʝʝ 

ʣʝʛʢʘʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ. ʅʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʪʴ ʦʯʝʥʴ ʜʦʨʦʛʦʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ 

çʞʝʣʝʟʦè ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʯʝʛʦ-ʥʠʙʫʜʴ ʧʨʦʩʪʦʛʦ (https://clck.ru/T7TxR).  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʘ Unity 

ʧʦʩʣʝʜʥʝʡ ʚʝʨʩʠʠ 2020.1.9f1. ʇʦʩʣʝ ʩʢʘʯʠʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʣʘʛʘʣʦʩʴ ʚʳʙʨʘʪʴ ʪʠʧ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ. 1). ʊʘʢ ʢʘʢ ʚ ʩʪʘʪʴʝ ʫʢʘʟʳʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʳ ʩ 

VR, ʪʦ ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʚʳʙʠʨʘʪʴ ʪʠʧ 3D ʠʟ-ʟʘ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʩʧʦʩʦʙʘ ʚʦʩʧʨʠʷʪʠʷ ʦʢʨʫʞʝʥʠʷ 

(https://clck.ru/T7Tzs). ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ, ʢʦʪʦʨʦʝ ʜʝʣʠʪʩʷ ʥʘ ʯʘʩʪʠ 

(ʨʠʩ. 2): 
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ʈʠʩ. 1.ɺʳʙʦʨ ʪʠʧʘ ʧʨʠʣʦʞʝʥʠʷ 

 

 
 

ʈʠʩ. 2. ʆʢʥʦ Unity 

 

1. ʀʝʨʘʨʭʠʷ ð ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʩʮʝʥʝ ʦʙʲʝʢʪʳ. 

2. ʀʥʩʧʝʢʪʦʨ ð ʚʳʚʦʜʠʪ ʚʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

3. ʇʨʦʝʢʪ ð ʧʨʦʚʦʜʥʠʢ ʧʦ ʧʘʧʢʘʤ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

4. ʄʝʥʶ ð ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

5. ʉʮʝʥʘ ð ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʤʠʨʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ. 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʰʣʝʤʘ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʢ Unity ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʯʘʪʴ 

ʛʦʪʦʚʳʝ ʘʩʩʝʪʳ VR ʜʣʷ ʨʘʙʦʪʳ. ɸʩʩʝʪ ð ʵʪʦ ʥʝʢʦʪʦʨʘʷ ʟʘʛʦʪʦʚʢʘ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʦʪ 

ʜʨʫʛʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ. ʊʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʚʝʣʘʩʴ ʥʘ Oculus Rift S, ʪʦ ʙʳʣ ʩʢʘʯʝʥ ʘʩʩʝʪ ʧʦʜ 

ʵʪʦʪ ʰʣʝʤ. ɺ ʥʝʤ ʩʦʜʝʨʞʘʪʴʩʷ ʤʥʦʛʠʝ ʵʣʝʤʝʥʪʳ: ʥʘʩʪʨʦʡʢʘ ʠ ʪʨʝʢʠʥʛ ʨʫʢ ʠ ʛʦʣʦʚʳ, 

ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʤʝʪʳ, ʩʢʨʠʧʪʳ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʇʦʩʣʝ ʩʢʘʯʠʚʘʥʠʷ ʘʩʩʝʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʨʘʙʦʪʫ ʥʫʞʥʦʛʦ ʰʣʝʤʘ ʚ Unity. 

ɼʝʣʘʝʪʩʷ ʵʪʦ ʚ ʦʢʥʝ Edit => Project Setting (ʨʠʩ. 3). ʊʘʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʥʘʩʪʨʦʝʢ: ʘʫʜʠʦ, ʛʨʘʬʠʢʘ, ʬʠʟʠʢʘ, ʩʢʨʠʧʪʳ, ʚʨʝʤʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʝʦʙʭʦʜʠʤ ʧʫʥʢʪ XR 

Plug-in Management. ʆʥ ʦʪʚʝʯʘʝʪ ʟʘ ʪʦ, ʯʪʦʙʳ ʰʣʝʤ, ʩʚʷʟʳʚʘʷʩʴ ʩʦ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ, 

ʦʧʨʝʜʝʣʷʣ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ. ʂʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ Unity 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʛʦʪʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʰʣʝʤʦʚ Oculus, Windows Mixed, Magic 

Leap. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ ʰʣʝʤʦʚ ʥʫʞʥʳʝ ʥʘʩʪʨʦʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʩ ʩʘʡʪʦʚ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 
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ʈʠʩ. 3. ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ 

 

ɼʘʣʝʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʥʘʜʦ ʧʨʠʚʷʟʘʪʴ ʜʨʫʛ ʢ ʜʨʫʛʫ ʰʣʝʤ ʠ ʢʦʥʪʨʦʣʣʝʨʳ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʪʦ ʩʦʟʜʘʥʠʝʤ ʦʙʲʝʢʪʘ OVRPlayerController ʢʘʢ ʛʣʘʚʥʦʛʦ ʦʙʲʝʢʪʘ. ʆʥ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʨʘʙʦʪʫ ʰʣʝʤʘ ʠ ʝʛʦ ʦʪʩʣʝʞʠʚʘʥʠʝ. ɽʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʢʦʤʧʦʥʝʥʪ 

OVRCameraRig, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʜʚʠʞʝʥʠʝ ʰʣʝʤʘ. ɼʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘʤ. ɺ OVRCameraRig ʥʘʭʦʜʠʪʩʷ ʢʦʤʧʦʥʝʥʪ TrackingSpace. ɽʛʦ ʠ 

ʥʘʜʦ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʩ ʥʠʤ. ɺ ʦʜʥʦʤ ʚʘʨʠʘʥʪʝ, ʜʦʙʘʚʣʷʝʪʩʷ 

ʚ ʢʦʤʧʦʥʝʥʪ TrackingSpace ʦʙʲʝʢʪ localAvatar, ʢʦʪʦʨʦʤʫ ʥʘʜʦ ʧʦ-ʦʪʜʝʣʴʥʦʩʪʠ ʧʝʨʝʜʘʪʴ ʨʫʢʠ: 

ʣʝʚʫʶ, ʧʨʘʚʫʶ. ɺ ʜʨʫʛʦʤ ʞʝ ʩʧʦʩʦʙʝ ʩʦʟʜʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʨʫʢʠ ʠ ʠʤ ʧʝʨʝʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨ 

(ʨʠʩ. 4). 

 

 
 

ʈʠʩ. 4. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʩʚʷʟʢʠ ʨʫʢ ʠ ʛʦʣʦʚʳ 

 

ʂʦʛʜʘ ʦʙʱʘʷ ʥʘʩʪʨʦʡʢʘ ʰʣʝʤʘ ʟʘʚʝʨʰʝʥʘ, ʪʦ ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʩʦʟʜʘʥʠʶ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ. ʏʪʦʙʳ ʦʱʫʱʝʥʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʙʳʣʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʜʘʪʴ ʪʘʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʯʪʦʙʳ ʟʘʜʝʡʩʪʚʦʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʨʘʟʦʤ. 

ʅʝʦʙʷʟʘʪʝʣʴʥʦ ʜʝʣʘʪʴ ʨʝʘʣʠʩʪʠʯʥʫʶ ʢʘʨʪʠʥʢʫ, ʛʣʘʚʥʦʝ, ʩʜʝʣʘʪʴ ʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʯʪʦʙʳ 

ʦʱʫʱʝʥʠʝ ʧʦʛʨʫʞʝʥʥʦʩʪʠ ʙʳʣʦ ʩʠʣʴʥʝʝ. ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʧʨʦ ʦʙʲʝʤʥʳʡ ʟʚʫʢ. ʆʥ 

ʜʘʩʪ ʧʦʥʷʪʴ ʯʝʣʦʚʝʢʫ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʧʦʟʘʜʠ ʠʣʠ ʩʙʦʢʫ ʚ ʜʚʫʭ ʠʣʠ ʧʷʪʠ ʤʝʪʨʦʚ ʦʪ ʥʝʛʦ. ɽʩʣʠ 



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

I II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

75 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʡʩʪʚʠʝ ʥʘʜ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʲʝʢʪʦʤ, ʪʦ ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ, ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ 

ʨʝʘʣʠʩʪʠʯʥʳʤ, ʯʪʦʙʳ ʤʦʟʛ ʧʦʥʠʤʘʣ, ʯʪʦ ʚʩʝ ʵʪʦ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ. 

ʉʦʟʜʘʥʠʷ ʦʜʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ ʤʘʣʦ ʜʣʷ ʨʘʙʦʪʳ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʘʪʴ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ. ɿʘʜʘʚʘʪʴ ʠʤ ʪʫ ʠʣʠ ʠʥʫʶ ʣʦʛʠʢʫ. ʏʝʤ ʙʦʣʴʰʝ ʦʙʲʝʢʪʦʚ 

ʥʘʭʦʜʠʪʩʷ ʚʦʢʨʫʛ ʯʝʣʦʚʝʢʘ, ʪʝʤ ʧʦʛʨʫʞʝʥʠʝ ʙʫʜʝʪ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤ, ʥʦ ʧʦʚʳʰʘʝʪʩʷ 

ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʛʨʘʤʤʠʨʫʶ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʚʦʡʩʪʚʘʤ ʦʙʲʝʢʪʳ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʦʙʲʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʷʟʳʢʝ ʉ#. ɼʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤ ʥʫʞʥʦ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʠʪʴ ʫʜʦʙʥʫʶ ʜʣʷ 

ʩʝʙʷ IDE ʠ ʧʦʜʢʣʶʯʠʪʴ ʚ Unity ʚ ʥʘʩʪʨʦʡʢʘʭ, ʚʳʙʨʘʚ ʧʫʪʴ ʜʦ ʟʘʧʫʩʢʘʝʤʦʛʦ ʬʘʡʣʘ (ʨʠʩ. 5). 

 

 
 

ʈʠʩ. 5. ʇʦʜʢʣʶʯʝʥʠʝ IDE 

 

ʇʦʜʚʝʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʜʦʩʪʫʧʥʘ ʚʩʝʤ, ʥʦ ʥʝ ʪʘʢ ʧʨʦʩʪʘ. ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʘʩʧʝʢʪʦʚ: ʟʚʫʢ, ʢʘʯʝʩʪʚʦ ʢʘʨʪʠʥʢʠ, ʨʝʘʣʠʩʪʠʯʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʨʘʚʠʣʴʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ 

(https://clck.ru/T7TvP). 

ʉ ʨʘʟʨʘʙʦʪʢʦʡ ʥʝʙʦʣʴʰʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩʧʨʘʚʠʪʩʷ ʠ ʦʜʠʥ ʯʝʣʦʚʝʢ, ʥʦ ʚʩʝ-ʪʘʢʠ 

ʞʝʣʘʪʝʣʴʥʦ ʨʘʙʦʪʘ ʢʦʤʘʥʜʳ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʝʝ ʯʣʝʥ ʟʘʥʠʤʘʣʩʷ ʩʚʦʝʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ. 

ʈʘʟʜʝʣʠʚ ʩʚʦʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦʨʦʚʥʫ ʤʝʞʜʫ ʚʩʝʤʠ ʣʶʜʴʤʠ ʚ ʢʦʤʘʥʜʝ, ʚʨʝʤʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʧʦʥʘʜʦʙʠʪʩʷ ʤʝʥʴʰʝ, ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʚʳʩʠʪʩʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʞʦʥʘʪʘʥ ʃ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʚ Unity / ʇʝʨ. ʩ ʘʥʛʣ. ʈʘʛʠʤʦʚ ʈ.ʅ. ʄ.: ɼʄʂ 

ʇʨʝʩʩ, 2016. 316 ʩ. 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀ ʈɸɿʈɸɹʆʊʂɸ ɻʈɸʌʀʏɽʉʂʆɻʆ ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ 

ʀʅʊɽʈʌɽʁʉɸ ɺɽɹ-ʉɸʁʊɸ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 

 

ʃʝʤʠʰ ɼ. ɺ. 

ʬʠʣʠʘʣ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ, 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠ ̫

ɿʚʝʨʝʚʘ ɽ. ɸ. 

ʬʠʣʠʘʣ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ, 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʝʙ-ʩʘʡʪʘ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʘʤ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ UX-ʜʠʟʘʡʥʘ; 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʦʚ ʠʥʪʝʨʬʝʡʩʦʚ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʚʝʙ-ʩʘʡʪ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʦʛʨʘʤʤʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ; ʤʘʢʝʪ; ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʥʪʝʨʬʝʡʩʫ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʢʝʪʦʚ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʩʬʝʨʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʌɻʆʉ ɺʆ ʠ ʜʨʫʛʠʝ), ʢʘʞʜʘʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çʜʦʣʞʥʘ ʩʦʟʜʘʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳè ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʥʘʣʠʯʠʝ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʘ (ʚʝʙ-ʩʘʡʪ) [1].  

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ ʣʶʙʦʛʦ ʚʝʙ-ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʝʙ-ʩʘʡʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ 

ʩʨʝʜʩʪʚ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡ. ʆʥ 

ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙʲʝʢʪʦʚ ʠ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ 

ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ, ʪʘʢʠʭ ʢʘʢ ʦʢʥʘ, ʢʥʦʧʢʠ, ʧʦʣʦʩʳ 

ʧʨʦʢʨʫʪʢʠ, ʧʦʣʦʩʳ ʟʘʛʨʫʟʢʠ ʠ ʪ.ʜ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʫʧʨʘʚʣʝʥʠʶ ʚʩʝʤʠ ʚʠʜʠʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʵʢʨʘʥʘ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ (ʢʣʘʚʠʘʪʫʨʳ, ʫʩʪʨʦʡʩʪʚʘ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʚʚʦʜʘ ʠ ʪ.ʜ.) [3]. 

ʉʝʛʦʜʥʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʨʷʜ 

ʪʨʝʙʦʚʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʥʮʝʧʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ, ʧʦʜ ʥʘʟʚʘʥʠʝʤ UX-ʜʠʟʘʡʥ. 

ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʜʠʟʘʡʥ, ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʚʠʟʫʘʣʴʥʳʡ ʜʠʟʘʡʥ, ʶʟʘʙʠʣʠʪʠ (ʫʜʦʙʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ʘʜʘʧʪʠʚʥʳʡ ʜʠʟʘʡʥ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ [4]. 
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ʋʩʣʦʚʥʦ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʟʫʣʴʪʘʪʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ 

ʩʦʙʣʶʜʝʥʠʝ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʚʩʝʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʫʜʦʙʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ 

[2]. 

 
 

ʈʠʩ. 1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʠʥʪʝʨʬʝʡʩʫ 

 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʝʙ-ʩʘʡʪʘ ʩʦʩʪʦʠʪ ʠʟ 

ʵʪʘʧʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʢʦʥʮʝʧʮʠʠ 

ʠʜʝʦʣʦʛʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʩʪʘʥʜʘʨʪʘ CDIO çConceive (ʠʜʝʷ/ʘʥʘʣʠʟ) ð Design 

(ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ) ð Implement (ʨʘʟʨʘʙʦʪʢʘ) ð Operate (ʧʨʠʤʝʥʝʥʠʝ)è. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʛʨʘʤʤʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

çʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ 

ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʘ. ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʠʙʣʠʦʪʝʢʫ ʧʨʠʤʠʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ (ʤʝʥʶ, ʢʥʦʧʢʠ, 

ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ ʠ ʜʨ.) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʠʩʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ. 

ɺʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʩʪʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʆʥʠ ʩʥʘʙʞʝʥʳ ʷʟʳʢʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʬʠʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʦʧʨʝʜʝʣʷʪʴ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ. ʂ ʪʘʢʠʤ ʩʨʝʜʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʧʦʩʪʨʦʠʪʝʣʠ 

ʜʠʘʣʦʛʘ (interface builders) ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ (user 

interface management system) (https://xakep.ru/2014/09/09/prototype-tools/). 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʧʨʦʛʨʘʤʤʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʪʦʪʠʧʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʷʚʣʷʶʪʩʷ ñBalsamiq Mockupsò, 

ñWireframe Sketcher Studioò, ñFlair Builderò. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. 

ñBalsamiq Mockupsò ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʪʦʪʠʧʦʚ, ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʝʥ ʜʣʷ ʚʩʝʭ ʧʦʧʫʣʷʨʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɽʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʡ ʙʠʙʣʠʦʪʝʢʠ ʰʘʙʣʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ; ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʵʣʝʤʝʥʪ ʠʥʪʝʨʬʝʡʩʘ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʧʦʜ 

ʢʦʥʢʨʝʪʥʳʡ ʩʮʝʥʘʨʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʤʘʢʝʪʳ ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʬʦʨʤʘʪʝ 
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ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʣʠʙʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʬʦʨʤʘʪʳ PNG ʠʣʠ PDF, 

ʘ ʪʘʢʞʝ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʨʝʞʠʤʝ ʧʨʝʟʝʥʪʘʮʠʠ (https://xakep.ru/2014/09/09/prototype-tools/). 

ñWireframe Sketcher Studioò ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʧʨʦʛʨʘʤʤʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʦʚ. ʀʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʡ ʙʠʙʣʠʦʪʝʢʠ ʰʘʙʣʦʥʦʚ ʜʣʷ ʇʂ ʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʢʨʘʥʦʚ ʚ ʧʨʦʝʢʪʝ, ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠ ʠʭ ʥʘʩʪʨʦʡʢʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʧʦʨʪʘ 

ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ (https://xakep.ru/2014/09/09/prototype-tools/). 

ñFlairBuilderò ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʚʦ ʤʥʦʛʦʤ ʧʦʚʪʦʨʷʝʪ çBalsamiqè. 

ɽʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʰʘʙʣʦʥʦʚ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʚʝʙ-

ʩʪʨʘʥʠʮ; ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ; ʥʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʦʚ ʤʘʢʝʪʘ ʠʥʪʝʨʬʝʡʩʘ; ʧʦʜʜʝʨʞʢʘ ʠʤʧʦʨʪʘ 

ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ; ʵʢʩʧʦʨʪ ʛʦʪʦʚʳʭ ʤʘʢʝʪʦʚ ʚ ʨʘʩʪʨʦʚʳʝ ʬʦʨʤʘʪʳ ʠ ʬʦʨʤʘʪʳ PDF ʠ 

HTML (https://xakep.ru/2014/09/09/prototype-tools/). 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʝʙ-ʩʘʡʪʘ ʦʜʥʦʛʦ ʠʟ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʨʝʜʝ ñBalsamiq Mockupsò, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʪʦʨʦʡ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʚʳʷʚʣʝʥʥʳʤ ʥʘ ʵʪʘʧʝ ʠʭ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ. ɿʘʪʝʤ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʤʘʢʝʪʳ ʩʪʨʘʥʠʮ ʩʘʡʪʘ 

ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʷʟʳʢʝ HTML. ʇʨʠʤʝʨ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩʪʨʘʥʠʮʳ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʘʡʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩ. 2. ʄʘʢʝʪ ʩʪʨʘʥʠʮʳ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚʝʙ-ʩʘʡʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
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ɺ ʭʦʜʝ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʬʫʥʢʮʠʠ ʩʘʡʪʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʛʨʫʧʧʳ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʢʘʞʜʘʷ ʛʨʫʧʧʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʘ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʛʨʫʧʧʘ çʨʝʜʘʢʪʦʨ ʩʪʨʘʥʠʮè 

ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʘʥʠʮʘʤʠ ʩʘʡʪʘ ʠ ʠʭ ʩʦʜʝʨʞʠʤʳʤ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʨʝʜʘʢʪʦʨ ʩʪʨʘʥʠʮ, ʬʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨ, ʦʬʦʨʤʣʝʥʠʝ, ʠʩʪʦʨʠʷ 

ʧʦʩʝʱʝʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʦʚ ʠ ʨʝʜʘʢʪʦʨ ʪʘʙʣʠʮ. ʕʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ, ʜʦʣʞʥʳ ʚʳʩʪʫʧʘʪʴ ʵʣʝʤʝʥʪʳ ʬʦʨʤ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʷʟʳʢʦʤ HTML. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʦʣʦʜʥʳʝ ʪʦʥʘ, 

ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʩʪʨʦʛʠʡ ʜʝʣʦʚʦʡ ʩʪʠʣʴ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ʠʥʪʝʨʬʝʡʩʘ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ 

ʦʪʪʝʥʢʦʚ ʩʠʥʝʛʦ ʠ ʩʝʨʦʛʦ ʮʚʝʪʦʚ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʚʝʪʦʚ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʟʘʢʘʟʯʠʢʦʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʢʥʦʧʢʠ çʫʜʘʣʠʪʴè 

ʙr ʣʦ ʨʝʰʝʥʦ ʧʨʠʤʝʥʠʪʴ ʢʨʘʩʥʳʡ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʠʥʪʫʠʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 

ʥʘʟʥʘʯʝʥʠʷ ʜʘʥʥʦʡ ʢʥʦʧʢʠ. 

ʅʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛ ʩʦʪʨʫʜʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚʣʘʜʝʶʱʠʭ ʥʘʚʳʢʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ 

ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʚ ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ: 

ð  ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʩʪʨʘʥʠʮ ʩʘʡʪʘ; 

ð  ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʩʪʨʘʥʠʮ; 

ð  ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʦʩʥʦʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʩʘʡʪʘ; 

ð  ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʠ ʫʜʘʣʝʥʠʷ ʬʘʡʣʦʚ; 

ð  ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ (ʠʩʪʦʨʠʷ ʧʦʩʝʱʝʥʠʡ ʩʘʡʪʘ, ʩʪʨʘʥʠʮ, 

ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ); 

ð  ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ, ʫʜʘʣʝʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ html-ʪʘʙʣʠʮ; 

ð  ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ; 

ð  ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʚʝʨʰʝʥʠʷ ʩʝʩʩʠʠ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʚ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʨʘʬʠʯʝʩʢʦʤʫ ʠʥʪʝʨʬʝʡʩʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʭʦʜʝ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʩ ʟʘʢʘʟʯʠʢʦʤ, 

ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʤʘʢʝʪʳ ʩʪʨʘʥʠʮ ʚʝʙ-ʩʘʡʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʦʪʚʝʯʘʶʱʠʝ ʦʙʱʠʤ ʧʨʠʥʮʠʧʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ.  
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ɸʃɻʆʈʀʊʄ ʋʉʊʈɸʅɽʅʀʗ ʊʈɸʅɿʀʊʀɺʅʓʍ ɿɸɺʀʉʀʄʆʉʊɽʁ ɼʃʗ 

ɼʆʉʊʀɾɽʅʀʗ 3ʅʌ ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʈɽʃʗʎʀʆʅʅʓʍ ɹɸɿ ɼɸʅʅʓʍ 

 

ʄʘʤʝʜʣʠ ʈ.ʕ. 

ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʭʦʨʦʰʠʭ ʩʪʨʫʢʪʫʨ ʪʘʙʣʠʮ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʟʙʳʪʦʯʥʦʩʪʠ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʘʥʦʤʘʣʠʡ ʜʘʥʥʳʭ. ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʫʧʨʦʱʝʥʥʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʜʣʷ ɸʉʋ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʝʢʪʘʤʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ, ʥʦʨʤʘʣʠʟʘʮʠʷ, 1ʅʌ, 2ʅʌ, 3ʅʌ, 

ʪʨʘʥʟʠʪʠʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʯʘʩʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʢʦʥʪʨʦʣʴ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʘʥʦʤʘʣʠʷ ʜʘʥʥʳʭ. 

 

ʍʦʨʦʰʠʡ ʜʠʟʘʡʥ ʙʘʟʳ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʭʦʨʦʰʝʡ ʩʪʨʫʢʪʫʨʝ ʪʘʙʣʠʮ. 

ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʵʪʦʡ ʮʝʣʠ, ʥʫʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʭʦʨʦʰʠʝ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʘʥʦʤʘʣʠʡ ʜʘʥʥʳʭ. ʇʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʜʘʝʪ 

ʪʘʢʠʝ ʞʝʣʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʠʟʚʝʩʪʝʥ ʢʘʢ ʥʦʨʤʘʣʠʟʘʮʠʷ. 

ʅʘʣʠʯʠʝ ʭʦʨʦʰʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ. ɽʩʣʠ ʪʘʙʣʠʮʳ ɹɼ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢ, ʢʘʢ ʬʘʡʣʳ ʚ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʞʝʪ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʠ ʧʨʝʚʦʩʭʦʜʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʊʘʙʣʠʮʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʙʣʦʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɼ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ. ɺ ʠʜʝʘʣʝ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɼ ʜʘʝʪ ʭʦʨʦʰʠʝ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʣʦʭʠʝ 

ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮ ʜʘʞʝ ʧʨʠ ʭʦʨʦʰʝʤ ʜʠʟʘʡʥʝ ɹɼ.  

ʅʦʨʤʘʣʠʟʘʮʠʷ ð ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨ ʪʘʙʣʠʮ ʩ ʮʝʣʴʶ 

ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʘʥʦʤʘʣʠʡ ʜʘʥʥʳʭ. 

ʇʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ ʚʢʣʶʯʘʝʪ ʥʘʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʦʚ ʪʘʙʣʠʮʘʤ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʡ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ [1-5]. 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʨʘʙʦʪʘʝʪ ʯʝʨʝʟ ʨʷʜ ʵʪʘʧʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʥʦʨʤʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ. 

ʇʝʨʚʳʝ ʪʨʠ ʩʪʘʜʠʠ ʦʧʠʩʘʥʳ ʢʘʢ ʧʝʨʚʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (1ʅʌ), ʚʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

(2ʅʌ) ʠ ʪʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (3ʅʌ). ʉʦ ʩʪʨʫʢʪʫʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 2ʅʌ ʣʫʯʰʝ, ʯʝʤ 

1ʅʌ, ʘ 3ʅʌ ʣʫʯʰʝ, ʯʝʤ 2ʅʌ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʮʝʣʝʡ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʠʟʥʝʩ-ɹɼ 3ʅʌ 

ʜʦʩʪʘʪʦʯʥʘʷ ʫʨʦʚʝʥʴ. [6, 7, 9]. 

ɼʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʜʘʯʠ ʦ 

ʥʘʠʤʝʥʴʰʝʤ ʧʦʢʨʳʪʠʠ [8]. ʍʦʪʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʝ ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʳʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʯʝʤ ʚʳʰʝ ʥʦʨʤʘʣʴʥʘʷ 

ʬʦʨʤʘ, ʪʝʤ ʙʦʣʴʰʝ ʨʝʣʷʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ ʩʦʝʜʠʥʝʥʠʷ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ 
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ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ. ʋʩʧʝʰʥʳʡ ʜʠʟʘʡʥ ʪʘʢʞʝ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ 

ʩʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʠʥʦʛʜʘ ʧʦʪʨʝʙʫʝʪʩʷ 

ʜʝʥʦʨʤʘʣʠʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʳ ɹɼ. ɼʝʥʦʨʤʘʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʥʦʨʤʘʣʴʥʫʶ ʬʦʨʤʫ; ʪʦ ʝʩʪʴ 3ʅʌ ʙʫʜʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ 2ʅʌ. ʇʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʜʝʥʦʨʤʘʣʠʟʘʮʠʠ ʩʦʙʣʶʜʘʝʪʩʷ ʩ ʙʦʣʴʰʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ. 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʤʝʩʪʝ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʩʚʷʟʝʡ ʩʫʱʥʦʩʪʝʡ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ɹɼ ʠʩʧʦʣʴʟʫʶʪ ʥʦʨʤʘʣʠʟʘʮʠʶ ʚ ʜʚʫʭ ʩʠʪʫʘʮʠʷʭ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ɹɼ, ʨʘʟʨʘʙʦʪʯʠʢ ɹɼ ʩʥʘʯʘʣʘ ʩʦʟʜʘʝʪ ʤʦʜʝʣʴ ʜʘʥʥʳʭ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʠʩʭʦʜʥʳʡ 

ʧʨʦʝʢʪ ʟʘʚʝʨʰʝʥ, ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʩʚʷʟʝʡ ʤʝʞʜʫ ʘʪʨʠʙʫʪʘʤʠ ʚ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ 

ʠ ʦʧʨʝʜʝʣʷʝʪ, ʤʦʞʥʦ ʣʠ ʫʣʫʯʰʠʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʨʤʘʣʠʟʘʮʠʠ. ʊʘʢʞʝ ʦʪ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ɹɼ ʯʘʩʪʦ ʪʨʝʙʫʶʪ ʠʟʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚ ʬʦʨʤʝ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʠʣʠ ʙʦʣʝʝ ʩʪʘʨʳʭ ʩʪʨʫʢʪʫʨ ɹɼ. ʆʧʷʪʴ 

ʞʝ, ʘʥʘʣʠʟʠʨʫʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʘʪʨʠʙʫʪʘʤʠ ʠʣʠ ʧʦʣʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʯʠʢ ɹɼ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ 

ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʝʢʪ ɹɼ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʟʘʜʘʯʠ, ʧʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʦʜʠʥʘʢʦʚ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʦʨʤʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʘʥʦʤʘʣʠʡ ʜʘʥʥʳʭ ʧʫʪʝʤ 

ʫʩʪʨʘʥʝʥʠʷ ʥʝʥʫʞʥʳʭ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʠʟʙʳʪʦʯʥʦʩʪʝʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʷʚʣʝʥʥʳʝ ʮʝʣʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɼ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʢʦʥʮʝʧʮʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, 

ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʘʪʨʠʙʫʪ (ʠʣʠ ʥʘʙʦʨ ʘʪʨʠʙʫʪʦʚ) ʦʧʨʝʜʝʣʷʝʪ ʜʨʫʛʠʝ ʘʪʨʠʙʫʪʳ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʣʫʯʰʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʮʝʩʩʝ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʤʦʞʥʦ ʙʨʘʪʴ 

ʧʨʠʤʝʨ ʫʧʨʦʱʝʥʥʫʶ ʦʪʯʝʪʥʦʩʪʴ ʜʣʷ ɸʉʋ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʨʦʝʢʪʘʤʠ. ʂʘʞʜʳʡ ʧʨʦʝʢʪ ʠʤʝʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʥʦʤʝʨ ʧʨʦʝʢʪʘ, ʠʤʷ, ʥʘʟʥʘʯʝʥʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʪʘʢ ʜʘʣʝʝ. ʋ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʝʩʪʴ ʥʦʤʝʨ, ʠʤʷ ʠ ʜʦʣʞʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, 

ʠʥʞʝʥʝʨ ʠʣʠ ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʚʳʩʪʘʚʣʷʝʪ ʩʯʝʪ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ, ʫʯʠʪʳʚʘʷ ʯʘʩʳ, ʧʦʪʨʘʯʝʥʥʳʝ ʥʘ 

ʢʘʞʜʳʡ ʢʦʥʪʨʘʢʪ. ʇʦʯʘʩʦʚʘʷ ʦʧʣʘʪʘ ʟʘʚʠʩʠʪ ʦʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʣʞʥʦʩʪʝʡ ʩʦʪʨʫʜʥʠʢʘ. 

ʇʝʨʠʦʜʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʦʪʯʝʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʚʦʜʥʦʤ 

ʬʦʨʤʘʪʝ, ʚ ʚʠʜʝ ʪʘʙʣʠʮ r(ʨʠʩ. 1).  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʯʠʢʫ ʧʦʨʫʯʘʝʪʩʷ ʩʦʟʜʘʪʴ ɹɼ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʵʪʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

ʉʥʘʯʘʣʘ ʥʫʞʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʘ. 

ʀʪʦʛʠ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠʪʦʛʠ ʠ ʦʙʱʠʝ ʠʪʦʛʠ ʷʚʣʷʶʪʩʷ ʚʳʯʠʩʣʷʝʤʳʤʠ ʜʘʥʥʳʤʠ. ʂʘʢ ʪʦʣʴʢʦ 

ʥʘʯʘʣʴʥʳʡ ʧʨʦʝʢʪ ʟʘʚʝʨʰʝʥ, ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʚʳʯʠʩʣʷʝʤʳ ʜʘʥʥʳʝ ʭʨʘʥʠʪʴ ʠ, ʢʘʢʠʝ ð ʚʳʯʠʩʣʷʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɹʘʟʦʚʳʝ ʜʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2 ʦʨʛʘʥʠʟʦʚʘʥʳ ʚʦʢʨʫʛ ʧʨʦʝʢʪʦʚ ʪʘʢ ʞʝ, ʢʘʢ ʙʳʣ 

ʦʨʛʘʥʠʟʦʚʘʥ ʦʪʯʝʪ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʧʨʦʝʢʪ ʠʤʝʝʪ ʦʜʥʫ ʩʪʨʦʢʫ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʧʨʦʝʢʪʦʤ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʝʢʪʫ ʥʘʟʥʘʯʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʷʚʣʷʶʪʩʷ ʥʝʥʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʥʦʛʦʟʥʘʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ 

(ʉʆʊʈ_ʂʆɼ, ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ, ʈɸɹ_ʉʊʄ, ʈɸɹ_ʂʆʃ). 
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ʈʠʩ. 1. ʇʨʠʤʝʨʥʳʡ ʦʪʯʝʪ 

 

ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ 

ʨʝʣʷʮʠʦʥʥʳʤ ʪʘʙʣʠʮʘʤ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʆʥʘ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

ð ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʜʦʧʫʩʢʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ 

ɼʃɾ_ʅɸɿɺ çʈʘʟʨʘʙʦʪʯʠʢ ɹɼè ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥ ʢʘʢ çʈʘʟʨ.ɹɼè ʠʣʠ ʜʘʞʝ çʈɹɼè. 

ʉʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʠʣʘ ʙʳ ʆ.ɽ. ʐʠʛʘʝʚʝ ʠ ʄ.ɼ. ʏʘʡʢʝ ʚ ʧʨʦʝʢʪʝ ʂʅʉ-528 ʚʟʠʤʘʪʴ ʨʘʟʥʳʝ 

ʩʪʘʚʢʠ, ʜʘʞʝ ʝʩʣʠ ʫ ʥʠʭ ʦʜʠʥʘʢʦʚʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʣʞʥʦʩʪʝʡ; 

ð ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʤʥʦʛʦʟʥʘʯʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʯʝʥʴ ʫʩʣʦʞʥʷʶʪ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘʜ 

ʧʨʦʝʢʪʦʤ, ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʷʯʝʡʢʝ, ʪʨʫʜʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʘ ʜʣʷ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪʚʝʪʠʪʴ ʥʘ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ çʉʢʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʦʚ 

ʨʘʙʦʪʘʝʪ ʥʘʜ ʧʨʦʝʢʪʦʤ ɼʅʉ-21?è; 

ð ɼʘʥʥʳʝ ʦ ʩʦʪʨʫʜʥʠʢʘʭ ʚ ʪʘʙʣʠʮʝ ʠʟʙʳʪʦʯʥʳ, ʧʦʩʢʦʣʴʢʫ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʥʘʜ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʝʢʪʘʤʠ. ɼʦʙʘʚʣʝʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ, ʚʝʨʦʷʪʥʦ, 

ʙʫʜʝʪ ʦʯʝʥʴ ʛʨʦʤʦʟʜʢʠʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʣʞʥʦʩʪʝʡ ʜʣʷ ʌ.ʕ. ɹʫʭʘʨʦʚʘ ʧʦʪʨʝʙʫʝʪ ʦʙʥʦʚʣʝʥʠʷ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʝʭ 

ʩʪʨʦʢ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʩʪʨʫʢʪʫʨʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤ ʜʘʥʥʳʭ. ʆʪʯʝʪ ʤʦʞʝʪ ʜʘʚʘʪʴ 

ʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ ʘʥʦʤʘʣʠʷ ʜʘʥʥʳʭ ʧʨʦʠʟʦʰʣʘ. ɸʥʦʤʘʣʠʠ 

ʦʪʯʝʪʥʦʩʪʠ ʚʳʟʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʫ ʤʝʥʝʜʞʝʨʦʚ ð ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʨʘʚʣʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʪʯʝʪʥʦʩʪʠ 

 

ʇʨʦʙʣʝʤʳ ʮʝʣʦʩʪʥʦʩʪʠ, ʠʟʙʳʪʦʯʥʦʩʪʠ ʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʝʰʝʥʳ ʚʦ ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɼ.  

ʎʝʣʴʶ ʥʦʨʤʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʦ, ʯʪʦʙʳ ʢʘʞʜʘʷ ʪʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʢʦʥʮʝʧʮʠʠ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʚʷʟʝʡ, ʊʘʙʣʠʮʳ ʧʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ð ʂʘʞʜʘʷ ʪʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʜʝʣʴʥʫʶ ʩʫʱʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʪʘʙʣʠʮʘ 

ɼʀʉʎʀʇʃʀʅɸ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ 

ʜʠʩʮʠʧʣʠʥʘʤ. ɸʥʘʣʦʛʠʯʥʦ, ʪʘʙʣʠʮʘ ʉʊʋɼɽʅʊ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʦʙ ʫʯʝʥʠʢʘʭ; 

ð ʂʘʞʜʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʩʪʨʦʢʠ/ʩʪʦʣʙʮʘ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʘ ʥʝ 

ʛʨʫʧʧʫ ʟʥʘʯʝʥʠʡ; 

ð ʅʠ ʦʜʠʥ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʥʝ ʙʫʜʝʪ ʠʟʣʠʰʥʝ ʩʦʭʨʘʥʝʥ ʚ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʡ 

ʪʘʙʣʠʮʝ. ɼʘʥʥʳʝ ʦʙʥʦʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʤʝʩʪʝ; 

ð ɺʩʝ ʥʝʢʣʶʯʝʚʳʝ ʘʪʨʠʙʫʪʳ ʚ ʪʘʙʣʠʮʝ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 

ɼʘʥʥʳʝ ʫʥʠʢʘʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʶ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ; 

ð ʂʘʞʜʘʷ ʪʘʙʣʠʮʘ ʥʝ ʠʤʝʝʪ ʘʥʦʤʘʣʠʡ ʚʩʪʘʚʢʠ, ʦʙʥʦʚʣʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ ʰʘʛʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʥʦʨʤʘʣʴʥʳʤ ʬʦʨʤʘʤ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʠ ʠʭ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1.  

ɺ ʦʙʩʫʞʜʝʥʠʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʷ ʢʣʶʯʝʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʪʝʤʦʡ. ʂʣʶʯ-

ʢʘʥʜʠʜʘʪ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ (ʥʝʧʨʠʚʦʜʠʤʳʤ) ʩʫʧʝʨʢʣʶʯʝʤ. ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ ð ʢʣʶʯ-

ʢʘʥʜʠʜʘʪ, ʚʳʙʨʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʨʦʢ ʚ 

ʪʘʙʣʠʮʝ. ʍʦʪʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʶʯʝʡ-ʢʘʥʜʠʜʘʪʦʚ, ʵʪʦ 

ʦʙʩʫʞʜʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʣʷ ʧʨʦʩʪʦʪʳ, ʯʪʦ ʢʘʞʜʘʷ ʪʘʙʣʠʮʘ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʢʣʶʯ-

ʢʘʥʜʠʜʘʪ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦʪ ʢʣʶʯ-ʢʘʥʜʠʜʘʪ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʘʥʥʳʭ, ʮʝʣʴ ʥʦʨʤʘʣʠʟʘʮʠʠ ð ʦʙʝʩʧʝʯʠʪʴ, ʯʪʦʙʳ ʚʩʝ 

ʪʘʙʣʠʮʳ ʙʳʣʠ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 3ʅʌ. ʉʫʱʝʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʜʘʞʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ. ʆʜʥʘʢʦ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ ʧʷʪʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (5ʅʌ) ʠ ʥʦʨʤʘʣʴʥʘʷ 

ʬʦʨʤʘ ʢʣʶʯʘ ʜʦʤʝʥʘ (ʂɼʅʌ), ʚʨʷʜ ʣʠ ʚʩʪʨʝʪʷʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ.  



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

I II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

85 

ʊʘʢʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʦʙʳʯʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʠʮ ʠ 

ʩʚʷʟʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʝ ʜʦʙʘʚʣʷʷ ʥʠʢʘʢʦʡ ʮʝʥʥʦʩʪʠ ʚ ʫʩʪʨʘʥʝʥʠʝ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ. ʅʝʢʦʪʦʨʳʝ ʦʯʝʥʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʪʨʝʙʦʚʘʪʴ ʥʦʨʤʘʣʠʟʘʮʠʠ ʟʘ ʧʨʝʜʝʣʘʤʠ 4ʅʌ, ʥʦ ʵʪʠ 

ʧʨʠʣʦʞʝʥʠʷ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʙʦʣʴʰʠʥʩʪʚʘ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ. 

ʊʘʙʣʠʮʘ 1.  

ʅʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ 
 

ʅʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʆʧʠʩʘʥʠʝ 

ʇʝʨʚʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

(1ʅʌ) 

ʊʘʙʣʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ 1ʅʌ, ʝʩʣʠ ʚʩʝ ʝʝ ʘʪʨʠʙʫʪʳ ʷʚʣʷʶʪʩʷ 

ʧʨʦʩʪʳʤʠ, ʚʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʦʤʝʥʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ 

ʩʢʘʣʷʨʥʳʝ ʟʥʘʯʝʥʠʷ. ʅʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʚʪʦʨʝʥʠʡ ʩʪʨʦʢ ʚ 

ʪʘʙʣʠʮʝ. 

ɺʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

(2ʅʌ) 

ʊʘʙʣʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚʦ 2ʅʌ, ʝʩʣʠ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 1ʅʌ ʠ ʢʘʞʜʳʡ 

ʥʝ ʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ ʟʘʚʠʩʠʪ ʦʪ ʇʝʨʚʠʯʥʦʛʦ ʂʣʶʯʘ(ʇʂ). 

ʊʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

(3ʅʌ) 

ʊʘʙʣʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ 3ʅʌ, ʢʦʛʜʘ ʥʘʭʦʜʠʪʩʷ ʚʦ 2ʅʌ ʠ ʢʘʞʜʳʡ ʥʝ 

ʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ ʥʝʪʨʘʥʟʠʪʠʚʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 

ʅʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ɹʦʡʩʘ-

ʂʦʜʜʘ (ʅʌɹʂ) 

ʊʘʙʣʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʅʌɹʂ, ʢʦʛʜʘ ʢʘʞʜʘʷ ʥʝʪʨʠʚʠʘʣʴʥʘʷ ʠ 

ʥʝʧʨʠʚʦʜʠʤʘʷ ʩʣʝʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʣʘʜʘʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʶʯʦʤ ʚ ʢʘʯʝʩʪʚʝ ʜʝʪʝʨʤʠʥʘʥʪʘ. 

ʏʝʪʚʝʨʪʘʷ ʥʦʨʤʘʣʴʥʘʷ 

ʬʦʨʤʘ (4ʅʌ) 

ʊʘʙʣʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ 4ʅʌ, ʝʩʣʠ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʅʌɹʂ ʠ ʚʩʝ 

ʥʝʪʨʠʚʠʘʣʴʥʳʝ ʤʥʦʛʦʟʥʘʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʬʘʢʪʠʯʝʩʢʠ 

ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʦʪ ʝʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ. 

ʇʷʪʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

(5ʅʌ) 

ʊʘʙʣʠʮʘ ʥʘʭʦʜʷʪʩʷ ʚ 5ʅʌ, ʝʩʣʠ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 4ʅʌ ʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʩʣʦʞʥʳʝ ʟʘʚʠʩʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 

ʘʪʨʠʙʫʪʘʤʠ. 

 

ʇʨʝʞʜʝ ʯʝʤ ʦʙʨʠʩʦʚʘʪʴ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʧʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʨʘʩʩʤʦʪʨʝʪʴ ʢʦʥʮʝʧʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɺ ʪʘʙʣʠʮʝ 2 ʦʙʦʙʱʝʥʳ 

ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ. 

 

ʊʘʙʣʠʮʘ 2.  

ʂʦʥʮʝʧʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 
 

ʂʦʥʮʝʧʮʠʷ ʆʧʨʝʜʝʣʝʥʠʝ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ 

ɸʪʨʠʙʫʪ B ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʘʪʨʠʙʫʪʘ A, ʝʩʣʠ 

ʢʘʞʜʦʝ ʟʥʘʯʝʥʠʝ A ʦʧʨʝʜʝʣʷʝʪ ʦʜʥʦ ʠ ʪʦʣʴʢʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ B.  

ʇʨʠʤʝʨ: ʇʈʆ_ʂʆɼ Ÿ ʇʈʆ_ʅɸɿɺ  

(ʯʠʪʘʝʪʩʷ ʢʘʢ ʇʈʆ_ʂʆɼ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʇʈʆ_ʅɸɿɺ)  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʪʨʠʙʫʪ ʇʈʆ_ʂʆɼ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʠʪʝʣʝʤ, ʘ ʘʪʨʠʙʫʪ 

ʇʈʆ_ʅɸɿɺ ʟʘʚʠʩʠʤʳʤ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ 

(ʦʙʦʙʱʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ) 

ɸʪʨʠʙʫʪ A ʦʧʨʝʜʝʣʷʝʪ ʘʪʨʠʙʫʪ B (ʪʦ ʝʩʪʴ B ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ 

A), ʝʩʣʠ ʚʩʝ (ʦʙʦʙʱʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ) ʩʪʨʦʢ ʚ ʪʘʙʣʠʮʝ, ʢʦʪʦʨʳʝ 

ʩʦʚʧʘʜʘʶʪ ʧʦ ʟʥʘʯʝʥʠʶ ʜʣʷ ʘʪʨʠʙʫʪʘ A, ʪʘʢʞʝ ʩʦʚʧʘʜʘʶʪ ʧʦ ʟʥʘʯʝʥʠʶ 

ʜʣʷ ʘʪʨʠʙʫʪʘ B. 

ʇʦʣʥʦʩʪʴʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ 

(ʩʦʩʪʘʚʥʦʡ ʢʣʶʯ) 

ɽʩʣʠ ʘʪʨʠʙʫʪ B ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʥʦʛʦ ʢʣʶʯʘ A, ʥʦ ʥʝ ʦʪ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʵʪʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʢʣʶʯʘ, ʘʪʨʠʙʫʪ B 

ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ A. 

 



ʉʆɺʈɽʄɽʅʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

I II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

86 

ʂʨʘʡʥʝ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʵʪʠ ʢʦʥʮʝʧʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʘʙʦʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ. ʇʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʘʝʪ 

ʧʦ ʦʜʥʦʡ ʪʘʙʣʠʮʝ ʟʘ ʨʘʟ, ʚʳʷʚʣʷʷ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʥʦʨʤʘʣʠʟʫʷ ʝʝ. ʅʦʨʤʘʣʠʟʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʝʝ ʥʘ ʥʘʙʦʨ ʥʦʚʳʭ 

ʪʘʙʣʠʮ ʥʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ɼʚʘ ʪʠʧʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʠ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ï ʯʘʩʪʠʯʥʳʝ ʠ ʪʨʘʥʟʠʪʠʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. ʏʘʩʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ, 

ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʯʘʩʪʴʶ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ  

(A, B) Ÿ (C, D) 

B Ÿ C 

ʠ  

(A, B) 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ, ʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ  

B Ÿ C 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʧʝʨʚʠʯʥʦʛʦ 

ʢʣʶʯʘ (B) ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ C. ʏʘʩʪʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʩʪʳ ʠ ʠʭ ʣʝʛʢʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. 

ʊʨʘʥʟʠʪʠʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ  

X Ÿ Y 

Y Ÿ Z 

ʠ X ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʤʦʩʪʴ  

X Ÿ Z 

ʷʚʣʷʝʪʩʷ ʪʨʘʥʟʠʪʠʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ X ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ Z ʯʝʨʝʟ Y. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʯʘʩʪʠʯʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʪʨʘʥʟʠʪʠʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʨʫʜʥʝʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. 

ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʚʳʷʚʣʝʥʠʷ ʪʨʘʥʟʠʪʠʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: ʦʥʠ ʚʦʟʥʠʢʘʶʪ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʨʝʜʠ ʥʝʢʣʶʯʝʚʳʭ ʘʪʨʠʙʫʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ. ɺ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ ʬʘʢʪʠʯʝʩʢʦʡ ʪʨʘʥʟʠʪʠʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʷʚʣʷʝʪʩʷ  

X Ÿ Z.  

ʆʜʥʘʢʦ ʟʘʚʠʩʠʤʦʩʪʴ  

Y Ÿ Z  

ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʨʘʥʟʠʪʠʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʘʥʟʠʪʠʚʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʪʘʙʣʠʮʳ ʜʝʣʘʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʪʨʘʥʟʠʪʠʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʈʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʘʥʥʳʝ ʢʘʢ ʯʘʩʪʴ ʪʘʙʣʠʮʳ ʠʣʠ ʢʦʣʣʝʢʮʠʠ ʪʘʙʣʠʮ, 

ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚʩʝ ʢʣʶʯʝʚʳʝ ʟʥʘʯʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1 

ʩʦʜʝʨʞʘʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʛʨʫʧʧʳ. ʇʦʚʪʦʨʷʶʱʘʷʩʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʝʪ ʩʚʦʝ 

ʠʤʷ ʠʟ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʚʭʦʞʜʝʥʠʷ ʘʪʨʠʙʫʪʘ ʢʣʶʯʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʛʨʫʧʧʘ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʠʩʝʡ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʢʘʞʜʦʝ ʚʭʦʞʜʝʥʠʝ ʦʜʥʦʛʦ 

ʢʦʜʘ ʧʨʦʝʢʪʘ (ʇʈʆ_ʂʆɼ) ʤʦʞʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʛʨʫʧʧʫ ʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʩʪʦʣʙʮʝ ʢʦʜʘ 

ʩʦʪʨʫʜʥʠʢʘ, ʠʤʷ ʩʦʪʨʫʜʥʠʢʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʙʦʪʳ ʠ ʦʧʣʘʪʘ ʟʘ ʯʘʩ. ʅʘʧʨʠʤʝʨ, ʧʨʦʝʢʪ ɼʅʉ-

21 (ʇʈʆ_ʂʆɼ = 2543) ʩʦʜʝʨʞʠʪ ʧʷʪʴ ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʘʪʨʠʙʫʪʦʚ. 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮʳ ʫʤʝʥʴʰʠʪ ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ. ɽʩʣʠ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʛʨʫʧʧʳ ʩʫʱʝʩʪʚʫʶʪ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ, ʫʙʝʜʠʚʰʠʩʴ, ʯʪʦ ʢʘʞʜʘʷ 

ʩʪʨʦʢʘ ʦʧʨʝʜʝʣʷʝʪ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʠ ʯʪʦ ʥʘ ʢʘʞʜʦʤ ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢʠ-ʩʪʦʣʙʮʘ 
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ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ. ɿʘʚʠʩʠʤʦʩʪʠ ʜʦʣʞʥʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ, ʛʜʝ ʚʳ ʥʘʭʦʜʠʪʝʩʴ 

ʚ ʧʨʦʮʝʩʩʝ ʥʦʨʤʘʣʠʟʘʮʠʠ. ʅʦʨʤʘʣʠʟʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʩʪʦʡ ʪʨʝʭʰʘʛʦʚʦʡ ʧʨʦʮʝʜʫʨʳ. 

ʐʘʛ 1. ʋʩʪʨʘʥʝʥʠʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ. ʅʫʞʥʦ ʥʘʯʘʪʴ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ 

ʪʘʙʣʠʯʥʦʤ ʬʦʨʤʘʪʝ, ʛʜʝ ʢʘʞʜʘʷ ʷʯʝʡʢʘ ʠʤʝʝʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʠ ʥʝʪ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ. 

ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʛʨʫʧʧʳ, ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ ʪʘʙʣʠʮʫ ʩ ʬʦʢʫʩʘ ʧʨʦʝʢʪʘ ʥʘ 

ʬʦʢʫʩ ʥʘʟʥʘʯʝʥʠʷ, ʪʦ ʝʩʪʴ, ʩʦʟʜʘʪʴ ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʥʘʟʥʘʯʝʥʥʦʛʦ 

ʢʘʞʜʦʤʫ ʧʨʦʝʢʪʫ, ʧʨʝʦʙʨʘʟʦʚʘʚ ʤʥʦʛʦʟʥʘʯʥʳʝ ʘʪʨʠʙʫʪʳ ʚ ʦʜʥʦʟʥʘʯʥʳʝ ʘʪʨʠʙʫʪʳ. ʕʪʦ 

ʠʟʤʝʥʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪ ʪʘʙʣʠʮʫ ʥʘ ʨʠʩʫʥʢʝ 1 ʚ 1ʅʌ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩ. 3. ʊʘʙʣʠʮʘ ʚ ʧʝʨʚʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ (1ʅʌ) 

 

ʐʘʛ 2: ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʨʠʩʫʥʦʢ 2, ʟʘʤʝʪʥʦ, ʯʪʦ 

ʇʈʆ_ʂʆɼ ʥʝ ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʳʤ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʥʦʤʝʨ ʧʨʦʝʢʪʘ ʥʝ 

ʫʥʠʢʘʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʢʘʞʜʫʶ ʩʪʨʦʢʫ. ʅʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ 2543 ʇʈʆ_ʂʆɼ ʤʦʞʝʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʣʶʙʫʶ ʠʟ ʧʷʪʠ ʩʪʨʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘʜ 

ʧʨʦʝʢʪʦʤ ɼʅʉ-21. ʏʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ, ʥʦʚʳʡ ʢʣʶʯ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʠʟ 

ʢʦʤʙʠʥʘʮʠʠ ʇʈʆ_ʂʆɼ ʠ ʉʆʊʈ_ʂʆɼ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 

2, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʇʈʆ_ʂʆɼ = 2543 ʠ ʉʆʊʈ_ʂʆɼ = 8547, ʟʥʘʯʝʥʠʷ ʜʣʷ ʘʪʨʠʙʫʪʦʚ 

ʇʈʆ_ʅɸɿɺ, ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ, ʈɸɹ_ʉʊʄ ʠ ʈɸɹ_ʂʆʃ ʜʦʣʞʥʳ ʙʳʪʴ çɼʅʉ-21è, 

çʄ.ɼ.ʏʘʡʢʘè, çʈʘʟʨʘʙʦʪʯʠʢ ɹɼè, 1200 ʨ. ʠ 13.7 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʐʘʛ 3. ʆʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʇʂ ʥʘ ʰʘʛʝ 2 ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʫʞʝ ʦʧʨʝʜʝʣʝʥʦ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: 

ʇʈʆ_ʂʆɼ, ʉʆʊʈ_ʂʆɼ Ÿ ʇʈʆ_ʅɸɿɺ, ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ, ʈɸɹ_ʉʊʄ, 

ʈɸɹ_ʂʆʃ 
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ʊʦ ʝʩʪʴ ʚʩʝ ʟʥʘʯʝʥʠʷ ʇʈʆ_ʅɸɿɺ, ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ, ʈɸɹ_ʉʊʄ ʠ ʈɸɹ_ʂʆʃ 

ʟʘʚʠʩʷʪ ʦʪ ʩʦʯʝʪʘʥʠʷ ʇʈʆ_ʂʆɼ ʠ ʉʆʊʈ_ʂʆɼ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʤ. 

ɼʦʩʪʠʞʝʥʠʝ 1ʅʌ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʩʝʭ ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʦʚʘʣʠ 

ʚ ʠʩʭʦʜʥʦʡ ʩʪʨʫʢʪʫʨʝ. 1ʅʌ ʨʘʙʦʪʘʣ ʩ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʛʨʫʧʧʘʤʠ ʠ ʛʘʨʘʥʪʠʨʦʚʘʣ, ʯʪʦ 

ʪʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʳ. ʆʜʥʘʢʦ ʘʥʦʤʘʣʠʠ 

ʩʦʭʨʘʥʷʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʜʨʫʛʦʡ ʩʦʪʨʫʜʥʠʢ ʥʘʟʥʘʯʘʝʪʩʷ ʧʨʦʝʢʪʫ, 

ʥʝʢʦʪʦʨʳʝ ʟʘʧʠʩʠ ʜʘʥʥʳʭ (ʪʘʢʠʝ ʢʘʢ ʇʈʆ_ʅɸɿɺ, ʉʆʊʈ_ʌʀʆ, ʠ ʈɸɹ_ʉʊʄ) ʧʦʚʪʦʨʷʶʪʩʷ 

ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺ ʠʜʝʘʣʝ, ʟʘʧʠʩʴ ʥʦʤʝʨʘ ʩʦʪʨʫʜʥʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʄ.ɼ.ʏʘʡʢʘ, ʦʧʠʩʘʥʠʷ ʝʝ ʨʘʙʦʪʳ ʠ ʝʝ ʧʦʯʘʩʦʚʦʡ ʦʧʣʘʪʳ. ʇʦʩʢʦʣʴʢʫ ʢʦʜ 8547 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʘʪʨʠʙʫʪʳ (ʠʤʷ, ʜʦʣʞʥʦʩʪʴ ʠ ʪ.ʜ.) ʥʝ ʥʫʞʥʦ 

ʚʚʦʜʠʪʴ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʠʣʠ ʦʙʥʦʚʣʝʥʠʠ ʟʘʜʘʥʠʷ. 

ɸʥʦʤʘʣʠʠ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ, ʩʫʱʝʩʪʚʫʶʪ, ʧʦʪʦʤʫ ʯʪʦ ʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʦʜ ʧʨʦʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʤʷ 

ʧʨʦʝʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʜʘ ʧʨʦʝʢʪʘ. ʄʦʞʥʦ ʥʘʧʠʩʘʪʴ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʢ: 

 

ʇʈʆ_ʂʆɼ Ÿ ʇʈʆ_ʅɸɿɺ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ ʢʦʜ ʩʦʪʨʫʜʥʠʢʘ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʤʷ ʝʛʦ, ʜʦʣʞʥʦʩʪʴ ʠ 

ʧʣʘʪʫ ʟʘ ʯʘʩ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ, ʧʦʢʘʟʘʥʥʫʶ ʥʠʞʝ: 

 

ʉʆʊʈ_ʂʆɼ Ÿ ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ, ʈɸɹ_ʉʊʄ 

 

ʇʨʦʱʝ ʛʦʚʦʨʷ, ʫ ʩʦʪʨʫʜʥʠʢʘ ʝʩʪʴ ʩʣʝʜʫʶʱʠʝ ʘʪʨʠʙʫʪʳ: ʥʦʤʝʨ, ʠʤʷ, ʜʦʣʞʥʦʩʪʴ ʠ 

ʧʣʘʪʘ ʟʘ ʯʘʩ. 

ʅʝʢʦʪʦʨʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳ, ʯʝʤ ʜʨʫʛʠʝ. ʅʘʧʨʠʤʝʨ, ʙʠʟʥʝʩ-ʧʨʘʚʠʣʦ 

çʂʘʞʜʘʷ ʜʦʣʞʥʦʩʪʴ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʣʘʪʫ ʚ ʯʘʩè ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʧʣʘʪʘ ʟʘ ʯʘʩ 

ʟʘʚʠʩʠʪ ʦʪ ʜʦʣʞʥʦʩʪʠ. ʆʜʥʘʢʦ, ʦʙʩʫʞʜʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʪʦʯʢʝ ʟʨʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʠ ʩʣʫʞʘʪ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʦʛʦ, ʢʘʢ ʥʦʨʤʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʪʘʢʞʝ ʧʦʤʦʯʴ ʚ 

ʧʨʦʚʝʨʢʝ ʙʠʟʥʝʩ-ʧʨʘʚʠʣ. 

ʀʟʫʯʠʚ ʜʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3, ʚʠʜʥʦ, ʯʪʦ ʟʥʘʥʠʝ ʜʦʣʞʥʦʩʪʝʡ ʦʟʥʘʯʘʝʪ ʟʥʘʥʠʝ ʧʣʘʪʳ ʟʘ 

ʯʘʩ ʜʣʷ ʥʠʭ. (ʅʘʧʨʠʤʝʨ, ʚʩʝ ʩʠʩʪʝʤʥʳʝ ʘʥʘʣʠʪʠʢʠ ʠʣʠ ʧʨʦʛʨʘʤʤʠʩʪʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ 

ʧʣʘʪʫ ʟʘ ʯʘʩ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʝʢʪʘ ʠʣʠ ʩʦʪʨʫʜʥʠʢʘ.) ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʣʘʪʘ ʟʘ ʯʘʩ ʟʘʚʠʩʠʪ 

ʦʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʣʞʥʦʩʪʝʡ, ʘ ʥʝ ʦʪ ʩʦʪʨʫʜʥʠʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʩʣʝʜʥʶʶ ʟʘʚʠʩʠʤʦʩʪʴ: 

 

ɼʃɾ_ʅɸɿɺ Ÿ ʈɸɹ_ʉʊʄ 

 

ʆʜʥʘʢʦ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʜʚʫʤʷ ʥʝʢʣʶʯʝʚʳʤʠ ʘʪʨʠʙʫʪʘʤʠ; 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʨʘʥʟʠʪʠʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ɿʘʚʠʩʠʤʦʩʪʠ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. ʇʦʩʢʦʣʴʢʫ ʪʘʢʘʷ ʜʠʘʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʘʡʜʝʥʥʳʝ 

ʚ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʪʘʙʣʠʮʳ, ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʜʠʘʛʨʘʤʤʦʡ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɼʠʘʛʨʘʤʤʳ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʯʝʥʴ ʧʦʣʝʟʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʘʪʨʠʙʫʪʘʤʠ ʪʘʙʣʠʮʳ, ʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʧʫʩʢ ʚʘʞʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 
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ʈʠʩ. 4. 1ʅʌ ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ 

 

ʀʟʫʯʘʷ ʨʠʩʫʥʦʢ 3, ʥʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʘʛʨʘʤʤʳ: 

1. ɸʪʨʠʙʫʪʳ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ, ʧʦʜʯʝʨʢʥʫʪʳ ʠ ʠʤʝʶʪ 

ʜʨʫʛʦʡ ʮʚʝʪ. 

2. ʉʪʨʝʣʢʠ ʥʘʜ ʘʪʨʠʙʫʪʘʤʠ ʫʢʘʟʳʚʘʶʪ ʚʩʝ ʞʝʣʘʝʤʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʪʦ ʝʩʪʴ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʝʨʚʠʯʥʦʤ ʢʣʶʯʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʘʪʨʠʙʫʪʳ ʩʫʱʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʇʈʆ_ʂʆɼ ʠ ʉʆʊʈ_ʂʆɼ. 

3. ʉʪʨʝʣʢʠ ʧʦʜ ʜʠʘʛʨʘʤʤʦʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʤʝʥʝʝ ʞʝʣʘʪʝʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʪʘʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: 

ʘ) ʏʘʩʪʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. ʅʫʞʥʦ ʟʥʘʪʴ ʪʦʣʴʢʦ ʇʈʆ_ʂʆɼ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʇʈʆ_ʅɸɿɺ; ʪʦ ʝʩʪʴ ʇʈʆ_ʅɸɿɺ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʯʘʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʫʞʥʦ ʟʥʘʪʴ ʪʦʣʴʢʦ ʉʆʊʈ_ʂʆɼ, ʯʪʦʙʳ ʥʘʡʪʠ ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ ʠ ʈɸɹ_ʉʊʄ. 

ɿʘʚʠʩʠʤʦʩʪʴ, ʦʩʥʦʚʘʥʥʘʷ ʪʦʣʴʢʦ ʥʘ ʯʘʩʪʠ ʩʦʩʪʘʚʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ. 

ʙ) ʊʨʘʥʟʠʪʠʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. ʈɸɹ_ʉʊʄ ʟʘʚʠʩʠʪ ʦʪ ɼʃɾ_ʅɸɿɺ. ʇʦʩʢʦʣʴʢʫ ʥʠ 

ʈɸɹ_ʉʊʄ, ʥʠ ɼʃɾ_ʅɸɿɺ ʥʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʘʪʨʠʙʫʪʦʤ, ʫʩʣʦʚʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʨʘʥʟʠʪʠʚʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʪʨʘʥʟʠʪʠʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ, ʢʦʛʜʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʩʨʝʜʠ ʥʝʢʣʶʯʝʚʳʭ ʘʪʨʠʙʫʪʦʚ. 

ʊʨʘʥʟʠʪʠʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʶʪ ʘʥʦʤʘʣʠʠ ʜʘʥʥʳʭ. 

ʊʝʨʤʠʥ ʧʝʨʚʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (1ʅʌ) ʦʧʠʩʳʚʘʝʪ ʪʘʙʣʠʯʥʳʡ ʬʦʨʤʘʪ, ʢʦʪʦʨʳʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʠʶ ʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʳ, ʚ ʢʦʪʦʨʦʡ: 

ð ɺʩʝ ʢʣʶʯʝʚʳʝ ʘʪʨʠʙʫʪʳ ʦʧʨʝʜʝʣʝʥʳ; 

ð ɺ ʪʘʙʣʠʮʝ ʥʝʪ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʦʝ ʧʝʨʝʩʝʯʝʥʠʝ 

ʩʪʨʦʢʠ/ʩʪʦʣʙʮʘ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʠ ʪʦʣʴʢʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ; 

ð ɺʩʝ ʘʪʨʠʙʫʪʳ ʟʘʚʠʩʷʪ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 

ʈʠʩʫʥʦʢ 3 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʣʷʮʠʦʥʥʫʶ ʩʭʝʤʫ ʜʣʷ ʪʘʙʣʠʮʳ ʚ 1ʅʌ ʠ ʪʝʢʩʪʦʚʫʶ 

ʟʘʧʠʩʴ ʜʣʷ ʢʘʞʜʦʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ɺʩʝ ʨʝʣʷʮʠʦʥʥʳʝ ʪʘʙʣʠʮʳ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 1ʅʌ. ʍʦʪʷ ʜʘʥʥʳʝ 1ʅʌ ʥʘ 

ʨʠʩʫʥʢʝ 2 ʷʚʣʷʶʪʩʷ ʫʣʫʯʰʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʥʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 

1, ʦʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʠʤʝʶʪ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʘʥʦʤʘʣʠʠ ʜʘʥʥʳʭ. 

ʍʦʪʷ ʯʘʩʪʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʠʭ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʪʘʙʣʠʮʘ, 
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ʩʦʜʝʨʞʘʱʘʷ ʯʘʩʪʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʚʩʝ ʝʱʝ ʧʦʜʚʝʨʞʝʥʘ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʥʳʤ ʘʥʦʤʘʣʠʷʤ. ɺ ʧʨʠʤʝʨʝ ʝʩʪʴ ʩʣʝʜʫʶʱʠʝ ʘʥʦʤʘʣʠʠ: 

ʘ) ɸʥʦʤʘʣʠʠ ʦʙʥʦʚʣʝʥʠʝ. ʄʦʜʠʬʠʢʘʮʠʷ ɼʃɾ_ʅɸɿɺ ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ ʄ.ɼ.ʏʘʡʢʘ 

ʪʨʝʙʫʝʪ ʦʙʥʦʚʣʝʥʠʷ ʤʥʦʛʠʭ ʟʘʧʠʩʝʡ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤ 

ʜʘʥʥʳʭ. 

ʙ) ɸʥʦʤʘʣʠʷ ʠʟʤʝʥʝʥʠʝ. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢ ʙʳʣ 

ʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʝʢʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʚʦʜʠʣ ʜʫʙʣʠʢʘʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʝʢʪʝ. ɽʩʣʠ 

ʩʦʪʨʫʜʥʠʢ ʝʱʝ ʥʝ ʥʘʟʥʘʯʝʥ ʧʨʦʝʢʪʫ, ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʪʴ ʥʝʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʦʝʢʪ. 

ʚ) ɸʥʦʤʘʣʠʷ ʫʜʘʣʝʥʠʝ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʦʣʴʢʦ ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ ʩʚʷʟʘʥ ʩ ʜʘʥʥʳʤ 

ʧʨʦʝʢʪʦʤ. ɽʩʣʠ ʵʪʦʪ ʩʦʪʨʫʜʥʠʢ ʫʜʘʣʝʥ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʝ ʪʘʢʞʝ ʙʫʜʝʪ ʫʜʘʣʝʥʘ. 

ʀʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʚʦʟʥʠʢʘʝʪ ʧʦʪʦʤʫ, ʯʪʦ ʢʘʞʜʘʷ ʟʘʧʠʩʴ ʩʪʨʦʢʠ ʪʨʝʙʫʝʪ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʨʘʟʥʳʝ ʚʝʨʩʠʠ ʠʤʝʥʠ ʩʦʪʨʫʜʥʠʢʘ, 

ʜʦʣʞʥʦʩʪʠ ʠʣʠ ʧʦʯʘʩʦʚʦʡ ʦʧʣʘʪʳ. ʅʘʧʨʠʤʝʨ, ʠʤʷ ʩʦʪʨʫʜʥʠʢʘ ʜʣʷ ʉʆʊʈ_ʂʆɼ = 8547 ʤʦʞʝʪ 

ʙʳʪʴ ʚʚʝʜʝʥʦ ʢʘʢ çʄ.ɼ. ʏʘʡʢʘè, çʏʘʡʢʘ ʄ.ɼ.è ʠʣʠ çʄʘʨʠʷ ɼʤʠʪʨʠʝʚʥʘ ʏʘʡʢʘè. ʅʘʟʚʘʥʠʝ 

ʧʨʦʝʢʪʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʦ ʧʨʘʚʠʣʴʥʦ ʢʘʢ çɼʅʉ-21è ʠʣʠ ʩ ʦʰʠʙʢʦʡ ʢʘʢ çɼʅʉ21è. 

ʊʘʢʠʝ ʘʥʦʤʘʣʠʠ ʜʘʥʥʳʭ ʥʘʨʫʰʘʶʪ ʧʨʘʚʠʣʘ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʝʣʷʮʠʦʥʥʦʡ 

ʙʘʟʳ ʜʘʥʥʳʭ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ 2ʅʌ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 1ʅʌ ʠʤʝʝʪ ʩʦʩʪʘʚʥʦʡ 

ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ. ɽʩʣʠ 1ʅʌ ʠʤʝʝʪ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʩ ʦʜʥʠʤ ʘʪʨʠʙʫʪʦʤ, ʪʦ ʪʘʙʣʠʮʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʥʦʚʠʪʩʷ 2ʅʌ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ 1ʅʌ ʥʘ 2ʅʌ ʧʨʦʩʪʦ. ʅʘʯʠʥʘʷ ʩ ʬʦʨʤʘʪʘ 

1ʅʌ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 3, ʥʫʞʥʦ ʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

ʐʘʛ 1. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʘʙʣʠʮ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʯʘʩʪʠʯʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʦʧʨʝʜʝʣʠʪʝʣʴ ʯʘʩʪʠʯʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʪʘʙʣʠʮʫ ʩ ʢʦʧʠʝʡ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. ʍʦʪʷ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʤʝʱʝʥʳ ʚ ʥʦʚʳʭ ʪʘʙʣʠʮʘʭ, ʚʘʞʥʦ, ʯʪʦʙʳ ʦʥʠ 

ʪʘʢʞʝ ʦʩʪʘʚʘʣʠʩʴ ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ. ʆʧʨʝʜʝʣʠʪʝʣʠ ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʙʫʜʫʪ ʚʥʝʰʥʠʤʠ ʢʣʶʯʘʤʠ ʜʣʷ ʦʪʥʦʰʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʚʷʟʠ ʵʪʠʭ 

ʥʦʚʳʭ ʪʘʙʣʠʮ ʩ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝʡ. ʏʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʧʝʨʝʩʤʦʪʨʝʥʥʫʶ ʜʠʘʛʨʘʤʤʫ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʥʫʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʞʜʳʡ ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʚ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʢʝ, ʘ ʟʘʪʝʤ 

ʠʩʭʦʜʥʳʡ (ʩʦʩʪʘʚʥʦʡ) ʢʣʶʯ ʚ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʝ. ʅʘʧʨʠʤʝʨ, 

ʇʈʆ_ʂʆɼ 

ʉʆʊʈ_ʂʆɼ 

ʇʈʆ_ʂʆɼ ʉʆʊʈ_ʂʆɼ 

ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʩʪʘʥʝʪ ʢʣʶʯʦʤ ʚ ʥʦʚʦʡ ʪʘʙʣʠʮʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʩʭʦʜʥʘʷ 

ʪʘʙʣʠʮʘ ʪʝʧʝʨʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʪʘʙʣʠʮʳ (ʇʈʆɽʂʊ, ʉʆʊʈʋɼʅʀʂ ʠ ʅɸɿʅɸʏɽʅʀɽ). 

ʐʘʛ 2. ʇʝʨʝʥʘʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʚʠʩʠʤʳʭ ʘʪʨʠʙʫʪʦʚ. ʄʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʠʩʫʥʦʢ 3 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʯʘʩʪʠʯʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ. ɿʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʠʩʭʦʜʥʳʭ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʭʦʜʷʪʩʷ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ 

ʩʪʨʝʣʦʢ ʧʦʜ ʜʠʘʛʨʘʤʤʦʡ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3. ɸʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ 

ʚ ʯʘʩʪʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʫʜʘʣʷʶʪʩʷ ʠʟ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʳ ʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʥʦʚʫʶ ʪʘʙʣʠʮʫ ʩ 

ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʟʘʚʠʩʠʤʦʩʪʠ. ʃʶʙʳʝ ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʯʘʩʪʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʦʩʪʘʥʫʪʩʷ ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʪʨʠ ʪʘʙʣʠʮʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 2ʅʌ, ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤʝʥʘ (ʇʈʆɽʂʊ, ʉʆʊʈʋɼʅʀʂ ʠ 

ʅɸɿʅɸʏɽʅʀɽ) ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʨʝʣʷʮʠʦʥʥʳʤʠ ʩʭʝʤʘʤʠ: 

ʇʈʆɽʂʊ (ʇʈʆ_ʂʆɼ, ʇʈʆ_ʅɸɿɺ) 

ʉʆʊʈʋɼʅʀʂ (ʉʆʊʈ_ʂʆɼ, ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ, ʈɸɹ_ʉʊʄ) 
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ʅɸɿʅɸʏɽʅʀɽ (ʇʈʆ_ʂʆɼ, ʉʆʊʈ_ʂʆɼ, ʅɸɿ_ʏɸʉʓ) 

ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʧʦʪʨʘʯʝʥʥʳʭ ʥʘ ʢʘʞʜʳʡ ʧʨʦʝʢʪ ʢʘʞʜʳʤ ʩʦʪʨʫʜʥʠʢʦʤ, 

ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʇʈʆ_ʂʆɼ, ʪʘʢ ʠ ʦʪ ʉʆʊʈ_ʂʆɼ, ʥʫʞʥʦ ʦʩʪʘʚʠʪʴ ʵʪʦʪ ʘʪʨʠʙʫʪ ʚ ʪʘʙʣʠʮʝ 

ʅɸɿʅɸʏɽʅʀɽ ʢʘʢ ʅɸɿ_ʏɸʉʓ. ʊʘʙʣʠʮʘ ʅɸɿʅɸʏɽʅʀɽ ʩʦʜʝʨʞʠʪ ʩʦʩʪʘʚʥʦʡ ʧʝʨʚʠʯʥʳʡ 

ʢʣʶʯ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʘʪʨʠʙʫʪʦʚ ʇʈʆ_ʂʆɼ, ʉʆʊʈ_ʂʆɼ. ʆʩʪʘʚʠʚ ʜʝʪʝʨʤʠʥʘʥʪʳ ʚ ʠʩʭʦʜʥʦʡ 

ʪʘʙʣʠʮʝ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʚ ʠʭ ʧʝʨʚʠʯʥʳʤʠ ʢʣʶʯʘʤʠ ʥʦʚʳʭ ʪʘʙʣʠʮ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʚʷʟʴ 

ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ/ʚʥʝʰʥʠʡ ʢʣʶʯ. ʅʘʧʨʠʤʝʨ, ʚ ʪʘʙʣʠʮʝ ʉʆʊʈʋɼʅʀʂ ʉʆʊʈ_ʂʆɼ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ. ɺ ʪʘʙʣʠʮʝ ʅɸɿʅɸʏɽʅʀɽ ʉʆʊʈ_ʂʆɼ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʦʩʪʘʚʥʦʛʦ 

ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʇʈʆ_ʂʆɼ, ʉʆʊʈ_ʂʆɼ) ʠ ʷʚʣʷʝʪʩʷ ʚʥʝʰʥʠʤ ʢʣʶʯʦʤ, ʩʚʷʟʳʚʘʶʱʠʤ 

ʪʘʙʣʠʮʫ ʉʆʊʈʋɼʅʀʂ ʩ ʪʘʙʣʠʮʝʡ ʅɸɿʅɸʏɽʅʀɽ. 

ʈʝʟʫʣʴʪʘʪʳ ʰʘʛʦʚ 1 ʠ 2 ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʙʦʣʴʰʠʥʩʪʚʦ ʘʥʦʤʘʣʠʡ, 

ʦʙʩʫʞʜʝʥʥʳʭ ʨʘʥʝʝ, ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ, ʠʟʤʝʥʠʪʴ ʠʣʠ 

ʫʜʘʣʠʪʴ ʧʨʦʝʢʪ, ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʪʦʣʴʢʦ ʢ ʪʘʙʣʠʮʝ ʇʈʆɽʂʊ ʠ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʦʣʴʢʦ ʚ ʦʜʥʫ 

ʩʪʨʦʢʫ. 

 

 
 

ʈʠʩ. 5. ɺʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (2ʅʌ) 

 

ʇʦʩʢʦʣʴʢʫ ʯʘʩʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʪʘʙʣʠʮʳ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʪʨʠʙʫʪʦʚ, ʪʘʙʣʠʮʘ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ 

1ʅʌ ʠ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʦʜʥʦʛʦ ʘʪʨʠʙʫʪʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʧʘʜʘʝʪ ʚ 2ʅʌ. 

ʊʘʙʣʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʪʦʨʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ (2ʅʌ), ʢʦʛʜʘ: 

ð ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 1ʅʌ; 

ð ʅʝ ʩʦʜʝʨʞʠʪ ʯʘʩʪʠʯʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ; ʪʦ ʝʩʪʴ ʥʠ ʦʜʠʥ ʘʪʨʠʙʫʪ ʥʝ ʟʘʚʠʩʠʪ 

ʪʦʣʴʢʦ ʦʪ ʯʘʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 

ʈʠʩʫʥʦʢ 4 ʧʦ-ʧʨʝʞʥʝʤʫ ʧʦʢʘʟʳʚʘʝʪ ʪʨʘʥʟʠʪʠʚʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʘʥʦʤʘʣʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʧʣʘʪʘ ʟʘ ʯʘʩ ʠʟʤʝʥʷʝʪʩʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʦʣʞʥʦʩʪʝʡ, ʧʨʦʚʦʜʠʤʦʡ ʤʥʦʛʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʜʝʣʘʥʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɽʩʣʠ ʧʨʦʧʫʩʪʠʪ ʦʙʥʦʚʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʟʘʧʠʩʝʡ ʦ ʩʦʪʨʫʜʥʠʢʘʭ, 
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ʥʘ ʢʦʪʦʨʳʝ ʚʣʠʷʝʪ ʠʟʤʝʥʝʥʠʝ ʦʧʣʘʪʳ ʟʘ ʯʘʩ, ʜʣʷ ʨʘʟʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʜʦʣʞʥʦʩʪʠ ʙʫʜʫʪ ʨʘʟʥʳʝ ʧʦʯʘʩʦʚʳʝ ʧʣʘʪʝʞʠ. 

ɸʥʦʤʘʣʠʠ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʝʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 4, 

ʣʝʛʢʦ ʫʩʪʨʘʥʠʪʴ, ʚʳʧʦʣʥʠʚ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʰʘʛʘ: 

ʐʘʛ 1. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʘʙʣʠʮ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʪʨʘʥʟʠʪʠʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɼʣʷ 

ʢʘʞʜʦʡ ʪʨʘʥʟʠʪʠʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʫʞʥʦ ʟʘʧʠʩʘʪʴ ʢʦʧʠʶ ʝʝ ʜʝʪʝʨʤʠʥʘʥʪʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʜʣʷ ʥʦʚʦʡ ʪʘʙʣʠʮʳ. ɼʝʪʝʨʤʠʥʘʥʪ ð ʵʪʦ ʣʶʙʦʡ ʘʪʨʠʙʫʪ, ʟʥʘʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ ʚ ʩʪʨʦʢʝ. ɽʩʣʠ ʫ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʨʘʟʥʳʝ ʪʨʘʥʟʠʪʠʚʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʙʫʜʫʪ ʪʨʠ ʨʘʟʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪʘ. ʂʘʢ ʠ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚ 2ʅʌ, ʚʘʞʥʦ, 

ʯʪʦʙʳ ʜʝʪʝʨʤʠʥʘʥʪ ʦʩʪʘʚʘʣʩʷ ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ, ʯʪʦʙʳ ʩʣʫʞʠʪʴ ʚʥʝʰʥʠʤ ʢʣʶʯʦʤ. ʅʘ 

ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʪʘʙʣʠʮʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʪʨʘʥʟʠʪʠʚʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 

ʅʫʞʥʦ ʟʘʧʠʩʘʪʴ ʜʝʪʝʨʤʠʥʘʥʪ ʜʣʷ ʵʪʦʡ ʪʨʘʥʟʠʪʠʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʢ: 

ɼʃɾ_ʅɸɿɺ 

ʐʘʛ 2. ʇʝʨʝʥʘʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʚʠʩʠʤʳʭ ʘʪʨʠʙʫʪʦʚ ʀʩʧʦʣʴʟʫʷ ʨʠʩʫʥʦʢ 

4, ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʢʘʞʜʦʛʦ ʜʝʪʝʨʤʠʥʘʥʪʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘ 

ʰʘʛʝ 1. ʇʦʤʝʩʪʠʪʴ ʟʘʚʠʩʠʤʳʝ ʘʪʨʠʙʫʪʳ ʚ ʥʦʚʳʝ ʪʘʙʣʠʮʳ ʩ ʠʭ ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ ʠ ʫʜʘʣʠʪʴ ʠʭ 

ʠʟ ʠʩʭʦʜʥʳʭ ʪʘʙʣʠʮ. ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʥʫʞʥʦ ʠʩʢʣʶʯʠʪʴ ʈɸɹ_ʉʊʄ ʠʟ ʪʘʙʣʠʮʳ ʉʆʊʈʋɼʅʀʂ, 

ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 4, ʠ ʦʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʉʆʊʈ_ʂʆɼ Ÿ ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʦʜʝʨʞʠʪ ʚʩʝ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʝʥʳ ʚ ʰʘʛʘʭ 1 ʠ 2. ɼʣʷ ʥʦʚʦʡ ʪʘʙʣʠʮʳ ʧʦʜʭʦʜʷʱʘʷ ʠʤʷ: ɼʆʃɾʅʆʉʊʔ. ʂʘʞʜʘʷ 

ʪʘʙʣʠʮʘ ʠʤʝʝʪ ʜʝʪʝʨʤʠʥʘʥʪ ʠ ʯʪʦ ʥʠ ʦʜʥʘ ʪʘʙʣʠʮʘ ʥʝ ʩʦʜʝʨʞʠʪ ʥʝʜʦʧʫʩʪʠʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

 

 
 

ʈʠʩ. 5. ʊʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 3ʅʌ ʙʘʟʘ ʜʘʥʥʳʭ ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʯʝʪʳʨʝ ʪʘʙʣʠʮʳ: 

ʇʈʆɽʂʊ (ʇʈʆ_ʂʆɼ, ʇʈʆ_ʅɸɿɺ) 

ʉʆʊʈʋɼʅʀʂ (ʉʆʊʈ_ʂʆɼ, ʉʆʊʈ_ʌʀʆ, ɼʃɾ_ʅɸɿɺ) 

ɼʆʃɾʅʆʉʊʔ (ɼʃɾ_ʅɸɿɺ, ʈɸɹ_ʉʊʄ) 

ʅɸɿʅɸʏɽʅʀɽ (ʇʈʆ_ʂʆɼ, ʉʆʊʈ_ʂʆɼ, ʅɸɿ_ʏɸʉʓ) 

ɼʘʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʩʪʨʘʥʠʣʦ ʪʨʘʥʟʠʪʠʚʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʳ 

ʉʆʊʈʋɼʅʀʂ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʙʣʠʮʳ ʥʘʭʦʜʷʪʩʷ ʚ ʪʨʝʪʴʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ (3ʅʌ). 
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ʊʘʙʣʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʪʴʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ (3ʅʌ), ʢʦʛʜʘ: 

ð ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 2ʅʌ; 

ð ʅʝ ʩʦʜʝʨʞʠʪ ʪʨʘʥʟʠʪʠʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ɽʩʪʴ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤ 2ʅʌ ʠ 3ʅʌ. ʏʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʪʘʙʣʠʮʫ 

ʠʟ 1ʅʌ ʚ 2ʅʌ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʯʘʩʪʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. ʏʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʪʘʙʣʠʮʫ 

ʠʟ 2ʅʌ ʚ 3ʅʌ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʪʨʘʥʟʠʪʠʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʷʚʣʷʝʪʩʷ ʣʠ çʧʨʦʙʣʝʤʥʘʷè ʟʘʚʠʩʠʤʦʩʪʴ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʪʨʘʥʟʠʪʠʚʥʦʡ, ʨʝʰʝʥʠʝ ʦʩʪʘʝʪʩʷ 

ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ: ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʪʘʙʣʠʮʫ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʙʣʝʤʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɼʝʪʝʨʤʠʥʘʥʪ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʙʣʝʤʳ ʦʩʪʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ ʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ 

ʢʣʶʯʘ ʥʦʚʦʡ ʪʘʙʣʠʮʳ. ɿʘʚʠʩʠʤʳʝ ʵʣʝʤʝʥʪʳ ʫʜʘʣʷʶʪʩʷ ʠʟ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʳ ʠ ʧʦʤʝʱʘʶʪʩʷ 

ʚ ʥʦʚʫʶ ʪʘʙʣʠʮʫ ʢʘʢ ʥʝʢʣʶʯʝʚʳʝ ʘʪʨʠʙʫʪʳ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ 3ʅʌ, ʦʙʷʟʘʪʝʣʴʥʦ, ʯʪʦʙʳ 2ʅʌ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʝʰʠʪʴ ʯʘʩʪʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʝʜ ʨʘʟʨʝʰʝʥʠʝʤ ʪʨʘʥʟʠʪʠʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʂʘʞʜʘʷ 

ʪʘʙʣʠʮʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʢʣʶʯ-ʢʘʥʜʠʜʘʪ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ. 

ʅʦʨʤʘʣʠʟʘʮʠʷ ð ʤʝʪʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʘʙʣʠʮ, ʚ ʢʦʪʦʨʳʭ 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʩʚʝʜʝʥʘ ʢ ʤʠʥʠʤʫʤʫ. ʇʝʨʚʳʝ ʪʨʠ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ (1ʅʌ, 2ʅʌ ʠ 

3ʅʌ) ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʘʢʪʠʯʥʳʤʠ. ʉʦ ʩʪʨʫʢʪʫʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʣʫʯʰʝ, ʯʝʤ ʙʦʣʝʝ ʥʠʟʢʠʝ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ, ʧʦʪʦʤʫ ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʙʳʪʦʯʥʳʭ ʜʘʥʥʳʭ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ. ʊʘʙʣʠʮʘ, ʢʦʪʦʨʘʷ ʥʝ ʚʭʦʜʠʪ ʚ 3ʅʌ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ ʥʦʚʳʝ ʪʘʙʣʠʮʳ, ʧʦʢʘ ʚʩʝ 

ʪʘʙʣʠʮʳ ʥʝ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 3ʅʌ. 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ 

ʩʫʱʥʦʩʪʠ ʠ ʘʪʨʠʙʫʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ER, ʢʘʞʜʘʷ ʩʫʱʥʦʩʪʴ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʚʝʨʢʘʤ ʥʦʨʤʘʣʠʟʘʮʠʠ ʠ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʩʫʱʥʦʩʪʠ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 
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ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ɹɸɿʓ ɼɸʅʅʓʍ 

 

ʄʘʤʝʜʣʠ ʈ. ʕ. 

ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ SQL ʠ ʥʘʩʪʨʦʡʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʋɹɼ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʚʘʞʥʳʭ 

ʨʝʰʝʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʩʪʨʦʡʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʧʪʠʤʠʟʘʮʠʷ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʧʨʦʩʘ, ʩʪʘʪʠʩʪʠʢʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʵʢʩʪʝʥʪʳ. 

 

ʅʘʩʪʨʦʡʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʪʝʤʦʡ, 

ʦʜʥʘʢʦ ʦʥʘ ʦʙʳʯʥʦ ʧʦʣʫʯʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʙʘʟʘʤ ʜʘʥʥʳʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʙʘʟ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʠʤʝʶʪ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʟʘʧʠʩʝʡ ʥʘ 

ʪʘʙʣʠʮʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʯʘʩʪʦ ʫʜʝʣʷʝʪʩʷ ʪʦʤʫ, ʯʪʦʙʳ ʟʘʧʨʦʩʳ SQL 

ʚʳʧʦʣʥʷʣʠ ʥʘʤʝʯʝʥʥʫʶ ʟʘʜʘʯʫ ʙʝʟ ʫʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʟʘʧʨʦʩʘ. ʌʘʢʪʠʯʝʩʢʠ, ʜʘʞʝ 

ʩʘʤʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʩʨʝʜʘ ʟʘʧʨʦʩʦʚ ʥʝ ʜʘʝʪ ʚʠʜʠʤʳʭ ʫʣʫʯʰʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʠʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʨʝʜʦʡ ʟʘʧʨʦʩʦʚ, ʢʦʛʜʘ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʪʦʣʴʢʦ 20 ʠʣʠ 30 

ʩʪʨʦʢ (ʟʘʧʠʩʝʡ) ʪʘʙʣʠʮʳ. ʆʪʩʫʪʩʪʚʠʝ ʚʥʠʤʘʥʠʷ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʧʨʦʩʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʜʦʧʫʩʪʠʤʦ ʤʝʜʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ, ʢʦʛʜʘ ʟʘʧʨʦʩʳ ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ 

ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʦʥʦʚ ʟʘʧʠʩʝʡ.  

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ, ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʦʪʚʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʉʋɹɼ ʩ ʧʦʤʦʱʴʶ 

ʟʘʧʨʦʩʦʚ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: 

1. ʂʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʛʝʥʝʨʠʨʫʝʪ ʟʘʧʨʦʩ; 

2. ɿʘʧʨʦʩ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʉʋɹɼ (ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ); 

3. ʉʋɹɼ (ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ) ʚʳʧʦʣʥʷʝʪ ʟʘʧʨʦʩ; 

4. ʉʋɹɼ ʦʪʧʨʘʚʣʷʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʝ (ʥʘ ʩʪʦʨʦʥʝ 

ʢʣʠʝʥʪʘ). 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʦʞʠʜʘʶʪ, ʯʪʦ ʠʭ ʟʘʧʨʦʩʳ ʙʫʜʫʪ ʚʦʟʚʨʘʱʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʤʦʞʥʦ 

ʙʳʩʪʨʝʝ. ʍʦʨʦʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʩʣʦʞʥʦ ʦʮʝʥʠʪʴ. ʂʘʢ ʫʟʥʘʪʴ, 

ʜʦʩʪʘʪʦʯʥʦ ʣʠ ʚʨʝʤʝʥʠ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ ʚ 1,06 ʩʝʢʫʥʜʳ? ʃʝʛʯʝ ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʭʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʯʝʤ ʭʦʨʦʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ï 

ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʞʘʣʦʙ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʤʝʜʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʨʦʩʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʟʘʧʨʦʩ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʭʦʨʦʰʦ ʦʜʠʥ ʜʝʥʴ ʠ ʥʝ ʪʘʢ ʭʦʨʦʰʦ ʜʚʘ ʤʝʩʷʮʘ ʩʧʫʩʪʷ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʩʧʨʠʷʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ. ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ 

ʜʦʣʞʥʘ ʪʱʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʠ ʨʝʛʫʣʷʨʥʦ ʥʘʩʪʨʘʠʚʘʪʴʩʷ. ʅʘʩʪʨʦʡʢʘ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʙʦʨʫ ʜʝʡʩʪʚʠʡ ʠ ʧʨʦʮʝʜʫʨ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ ʩʠʩʪʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʉʋɹɼ ʚ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ. 

ɺʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʟʘʧʨʦʩʫ ʜʣʷ ʚʦʟʚʨʘʪʘ ʥʘʙʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠ ʟʘʚʠʩʷʪ ʦʪ ʩʨʝʜʳ ʠ 

ʧʦʩʪʘʚʱʠʢʦʚ. ɺ ʮʝʣʦʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʠʧʠʯʥʦʡ ʉʋɹɼ ʦʛʨʘʥʠʯʝʥʘ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʨʘ, ʜʦʩʪʫʧʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʠ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʚʦʜʘ/ʚʳʚʦʜʘ (ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʠ ʩʝʪʠ).  

ɽʩʪʝʩʪʚʝʥʥʦ, ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʣʫʯʰʝ, ʢʦʛʜʘ ʝʝ ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʨʝʩʫʨʩʳ ʙʫʜʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ. ʆʜʥʘʢʦ ʵʪʠ ʨʝʩʫʨʩʳ ʦʛʨʘʥʠʯʝʥʥʳʝ. ʉʠʩʪʝʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ (ʠ ʯʘʩʪʦ ʦʛʨʘʥʠʯʝʥʥʳʤʠ) ʨʝʩʫʨʩʘʤʠ, ʧʦʵʪʦʤʫ ʥʘʩʪʨʦʡʢʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʚʘʞʥʘ. 

ʊʦʯʥʘʷ ʥʘʩʪʨʦʡʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪ ʮʝʣʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. ɺʩʝ 

ʬʘʢʪʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʨʘʙʦʪʘʝʪ ʥʘ 

ʩʚʦʝʤ ʦʧʪʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʳʝ ʨʝʩʫʨʩʳ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫʟʢʠʭ ʤʝʩʪ. ʇʦʩʢʦʣʴʢʫ ʘʨʭʠʪʝʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ: 

ʍʦʨʦʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɹɼ ʥʘʯʠʥʘʝʪʩʷ ʩ ʭʦʨʦʰʝʛʦ ʧʨʦʝʢʪʘ. ʅʠʢʘʢʠʝ ʥʘʩʪʨʦʡʢʠ 

ʥʝ ʧʨʠʚʝʜʫʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʣʦʭʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ɹɼ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʪʘʢ ʞʝ ʭʦʨʦʰʦ, ʢʘʢ ʠ 

ʭʦʨʦʰʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʝʨʥʦ ʧʨʠ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ɹɼ, 

ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʞʠʜʘʝʪ ʥʝʨʝʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʩʪʘʨʳʭ. 

ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʦʨʦʰʠʡ, ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʦʝʢʪ ɹɼ? ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʩʪʨʦʡʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʯʠʢ ɹɼ ʜʦʣʞʝʥ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʬʫʥʢʮʠʠ ʉʋɹɼ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʦʧʪʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ɼʝʡʩʪʚʠʷ ʧʦ ʥʘʩʪʨʦʡʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɹɼ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʝʡʩʪʚʠʷ ʥʘ 

ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʠ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ: 

ð ʅʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʟʘʧʨʦʩ SQL, 

ʢʦʪʦʨʳʡ ʚʦʟʚʨʘʱʘʝʪ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʟʘ ʥʘʠʤʝʥʴʰʝʝ ʚʨʝʤʷ, ʠʩʧʦʣʴʟʫʷ ʤʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. ɼʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ, 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʥʘʩʪʨʦʡʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ SQL; 

ð ʅʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʉʋɹɼ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʝʥʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʙʳʩʪʨʦʛʦ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʝʩʫʨʩʦʚ. ɼʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʥʘʩʪʨʦʡʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʋɹɼ. 

ʈʝʘʣʠʟʘʮʠʠ ʉʋɹɼ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʩʣʦʞʥʳ, ʯʝʤ ʧʨʦʩʪʦ ʜʚʫʭʫʨʦʚʥʝʚʘʷ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʣʠʝʥʪ/ʩʝʨʚʝʨ. ʉʝʪʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʦʩʪʘʚʢʝ ʩʦʦʙʱʝʥʠʡ 

ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʠ ʩʝʨʚʝʨʘʤʠ; ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ɹɼ. ɺ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ 

ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʩʨʝʜʘʭ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ, ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ɹɼ, ʜʝʡʩʪʚʠʷ ʧʦ ʥʘʩʪʨʦʡʢʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʯʘʩʪʦ ʜʝʣʷʪʩʷ ʥʘ ʧʦʜʟʘʜʘʯʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʝ 

ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʤʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ ʢʦʤʧʦʥʝʥʪʥʳʤʠ ʪʦʯʢʘʤʠ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ ɹɼ ʜʦʣʞʝʥ 

ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʩʝʪʝʚʦʡ ʛʨʫʧʧʦʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʪʨʘʬʠʢʘ ʚ 

ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʕʪʦ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʦ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ɹɼ 

ʦʙʩʣʫʞʠʚʘʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ɸʨʭʠʪʝʢʪʫʨʘ ʉʋɹɼ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʠ 

ʧʦʩʪʦʷʥʥʦʤ ʧʘʤʷʪʠ), ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ (ʨʠʩ.). ʊʘʢʠʝ ʧʨʦʮʝʩʩʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʅʘ ʨʠʩʫʥʢʝ 

ʧʦʢʘʟʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʉʋɹɼ. 

 

 

ʈʠʩ. ɸʨʭʠʪʝʢʪʫʨʘ ʉʋɹɼ 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʬʫʥʢʮʠʠ ʥʘ ʨʠʩʫʥʢʝ: 

ð - ɺʩʝ ʜʘʥʥʳʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʭʨʘʥʷʪʩʷ ʚ ʬʘʡʣʘʭ ʜʘʥʥʳʭ. ʊʠʧʠʯʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʬʘʡʣʦʚ ʜʘʥʥʳʭ. ʌʘʡʣ ʜʘʥʥʳʭ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʩʪʨʦʢʠ ʠʟ ʦʜʥʦʡ ʪʘʙʣʠʮʳ ʠʣʠ ʩʪʨʦʢʠ ʠʟ ʨʘʟʥʳʭ ʪʘʙʣʠʮ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʙʘʟʳ ʜʘʥʥʳʭ (DBA) 

ʦʧʨʝʜʝʣʷʝʪ ʥʘʯʘʣʴʥʳʡ ʨʘʟʤʝʨ ʬʘʡʣʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʙʘʟʫ ʜʘʥʥʳʭ; ʦʜʥʘʢʦ 

ʬʘʡʣʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʰʠʨʷʪʴʩʷ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩ ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʠʨʘʱʝʥʠʷʤʠ, ʠʟʚʝʩʪʥʳʤʠ ʢʘʢ ʵʢʩʪʝʥʪʳ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ 

ʤʝʩʪʘ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʥʦʚʳʡ ʵʢʩʪʝʥʪ ʙʫʜʝʪ ʩ 

ʰʘʛʦʤ 10 ʂɹ ʠʣʠ 10 ʄɹ; 

ð ʌʘʡʣʳ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʬʘʡʣʦʚʳʝ ʛʨʫʧʧʳ ʠʣʠ ʪʘʙʣʠʯʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʛʨʫʧʧʘ ʬʘʡʣʦʚ ï ʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʡʣʦʚ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ ʩʦ ʩʭʦʜʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʠʩʪʝʤʥʦʤ ʪʘʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʭʨʘʥʷʪʩʷ ʤʝʪʘʜʘʥʥʳʝ, ʪʘʙʣʠʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʦʟʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʘʙʣʠʮ, 

ʪʘʙʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʥʜʝʢʩʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʩʝʭ ʠʥʜʝʢʩʦʚ ʠ ʚʨʝʤʝʥʥʦʝ ʪʘʙʣʠʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʨʝʤʝʥʥʳʭ ʩʦʨʪʠʨʦʚʦʢ, ʛʨʫʧʧʠʨʦʚʢʘ ʠ ʪ. ʜ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʩʦʟʜʘʝʪʩʷ 

ʥʦʚʘʷ ɹɼ, ʉʋɹɼ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʪʘʙʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ; 

ð ʂʵʰ ʜʘʥʥʳʭ, ʠʣʠ ʙʫʬʝʨʥʳʡ ʢʵʰ, ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ, ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʦʙʣʘʩʪʴʶ 

ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʫʧʥʳʝ ʙʣʦʢʠ ʜʘʥʥʳʭ ʚ ʆɿʋ. ɼʘʥʥʳʝ, ʩʯʠʪʘʥʥʳʝ 

ʠʟ ʬʘʡʣʦʚ ʜʘʥʥʳʭ, ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʢʵʰʝ ʜʘʥʥʳʭ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʦʯʠʪʘʥʳ ʠʣʠ 

ʜʦ ʪʦʛʦ, ʢʘʢ ʜʘʥʥʳʝ ʟʘʧʠʩʘʥʳ ʚ ʬʘʡʣʳ ʜʘʥʥʳʭ. ʂʵʰ ʜʘʥʥʳʭ ʪʘʢʞʝ ʢʵʰʠʨʫʝʪ ʜʘʥʥʳʝ 

ʩʠʩʪʝʤʥʦʛʦ ʢʘʪʘʣʦʛʘ ʠ ʩʦʜʝʨʞʠʤʦʝ ʠʥʜʝʢʩʦʚ; 

ð ʂʵʰ SQL, ʠʣʠ ʢʵʰ ʧʨʦʮʝʜʫʨ, ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʦʙʣʘʩʪʴʶ 

ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʧʦʩʣʝʜʥʠʝ ʚʳʧʦʣʥʝʥʥʳʝ ʦʧʝʨʘʪʦʨʳ SQL ʠʣʠ ʧʨʦʮʝʜʫʨʳ, 

ʚʢʣʶʯʘʷ ʪʨʠʛʛʝʨʳ ʠ ʬʫʥʢʮʠʠ. ʂʵʰ SQL ʥʝ ʭʨʘʥʠʪ ʢʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʚ ʢʵʰʝ 

ʭʨʘʥʠʪʩʷ çʦʙʨʘʙʦʪʘʥʥʘʷè ʚʝʨʩʠʷ SQL, ʢʦʪʦʨʘʷ ʛʦʪʦʚʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʉʋɹɼ; 
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ð ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʉʋɹɼ ʜʦʣʞʥʘ ʠʟʚʣʝʯʴ ʜʘʥʥʳʝ ʠʟ ʧʦʩʪʦʷʥʥʦʛʦ 

ʭʨʘʥʠʣʠʱʘ ʠ ʧʦʤʝʩʪʠʪʴ ʠʭ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʘʥʥʳʝ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ 

ʬʘʡʣʦʚ ʜʘʥʥʳʭ ʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʢʵʰ ʜʘʥʥʳʭ; 

ð ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʧʦʩʪʦʷʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ (ʬʘʡʣʳ ʜʘʥʥʳʭ) ʚ ʆɿʋ 

(ʢʵʰ ʜʘʥʥʳʭ) ʉʋɹɼ ʚʳʜʘʝʪ ʟʘʧʨʦʩʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʦʞʠʜʘʝʪ ʦʪʚʝʪʦʚ. ɿʘʧʨʦʩ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

(I/O) ð ʵʪʦ ʦʧʝʨʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʘʷ ʩʯʠʪʳʚʘʝʪ ʠʣʠ ʟʘʧʠʩʳʚʘʝʪ 

ʜʘʥʥʳʝ ʥʘ ʠ ʩ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʧʘʤʷʪʴ, ʞʝʩʪʢʠʝ ʜʠʩʢʠ, ʚʠʜʝʦ ʠ ʧʨʠʥʪʝʨʳ. 

ʆʧʝʨʘʮʠʷ ʯʪʝʥʠʷ ʩ ʜʠʩʢʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʟʚʣʝʢʘʝʪ ʚʝʩʴ ʙʣʦʢ ʬʠʟʠʯʝʩʢʦʛʦ ʜʠʩʢʘ, ʦʙʳʯʥʦ 

ʩʦʜʝʨʞʘʱʠʡ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ, ʠʟ ʧʦʩʪʦʷʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʚ ʢʵʰ ʜʘʥʥʳʭ, ʜʘʞʝ ʝʩʣʠ ʥʫʞʝʥ 

ʪʦʣʴʢʦ ʦʜʠʥ ʘʪʨʠʙʫʪ ʪʦʣʴʢʦ ʠʟ ʦʜʥʦʡ ʩʪʨʦʢʠ. ʈʘʟʤʝʨ ʙʣʦʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʜʠʩʢʘ ʟʘʚʠʩʠʪ ʦʪ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʦʞʝʪ ʙʳʪʴ 4ʂɹ, 8ʂɹ, 16ʂɹ, 32ʂɹ, 64ʂɹ ʠʣʠ ʜʘʞʝ ʙʦʣʴʰʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʉʋɹɼ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴ ʦʜʥʦʙʣʦʯʥʳʡ ʟʘʧʨʦʩ ʥʘ ʯʪʝʥʠʝ 

ʠʣʠ ʤʥʦʛʦʙʣʦʯʥʳʡ ʟʘʧʨʦʩ ʥʘ ʯʪʝʥʠʝ; 

ð ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ ʚ ʢʵʰʝ ʜʘʥʥʳʭ ʚʦ ʤʥʦʛʦ ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ ʨʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ 

ʚ ʬʘʡʣʘʭ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʉʋɹɼ ʥʝ ʥʫʞʥʦ ʞʜʘʪʴ, ʧʦʢʘ ʞʝʩʪʢʠʡ ʜʠʩʢ ʠʟʚʣʝʯʝʪ ʜʘʥʥʳʝ; ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʢʵʰʝ ʜʘʥʥʳʭ ʥʝ ʪʨʝʙʫʶʪʩʷ ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ; 

ð ɹʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʠʡ ʧʦ ʥʘʩʪʨʦʡʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʤʠʥʠʤʠʟʘʮʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-

ʚʳʚʦʜʘ ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʯʪʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʢʵʰʘ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʚʨʝʤʷ ʜʦʩʪʫʧʘ ʢ ʆɿʋ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 5 ʜʦ 50 ʥʘʥʦʩʝʢʫʥʜ, ʘ ʚʨʝʤʷ 

ʜʦʩʪʫʧʘ ʢ ʤʘʛʥʠʪʥʦʤʫ ʞʝʩʪʢʦʤʫ ʜʠʩʢʫ ð ʦʪ 5 ʜʦ 15 ʤʠʣʣʠʩʝʢʫʥʜ, ʘ ʚʨʝʤʷ ʜʦʩʪʫʧʘ ʢ SSD ð 

ʦʪ 35 ʜʦ 100 ʤʠʢʨʦʩʝʢʫʥʜ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʞʝʩʪʢʠʝ ʜʠʩʢʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ 

ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʆɿʋ. 

ð ʅʘ ʨʠʩʫʥʢʝ ʪʘʢʞʝ ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʪʠʧʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʉʋɹɼ. ʍʦʪʷ ʯʠʩʣʦ 

ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʠʤʝʥʘ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʧʦʩʪʘʚʱʠʢʘ ʢ ʧʦʩʪʘʚʱʠʢʫ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʘʥʘʣʦʛʠʯʥʘ. ʉʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ: 

ð ʆʙʨʘʙʦʪʯʠʢ ʟʘʧʨʦʩʦʚ. ʆʙʨʘʙʦʪʯʠʢ ʧʨʦʩʣʫʰʠʚʘʝʪ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʭ. ʂʘʢ ʪʦʣʴʢʦ ʟʘʧʨʦʩ ʧʦʣʫʯʝʥ, ʦʙʨʘʙʦʪʯʠʢ ʧʝʨʝʜʘʝʪ ʟʘʧʨʦʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʧʨʦʮʝʩʩʫ; 

ð ʇʨʦʮʝʩʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉʋɹɼ ʩʦʟʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʮʝʩʩ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʞʜʳʤ ʩʝʘʥʩʦʤ ʢʣʠʝʥʪʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʭʦʜʝ ʚ ʉʋɹɼ ʥʘʟʥʘʯʘʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʮʝʩʩ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʩʝ ʟʘʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʢʣʠʝʥʪ 

ʦʪʧʨʘʚʣʷʝʪ ʥʘ ʩʝʨʚʝʨ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʠʥ 

ʥʘ ʢʘʞʜʦʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʢʣʠʝʥʪʘ; 

ð ʇʣʘʥʠʨʦʚʱʠʢ. ʇʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʱʠʢʘ ʦʨʛʘʥʠʟʫʝʪ ʧʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʟʘʧʨʦʩʦʚ SQL;  

ð ʄʝʥʝʜʞʝʨ ʙʣʦʢʠʨʦʚʦʢ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʷʝʪ ʚʩʝʤʠ ʙʣʦʢʠʨʦʚʢʘʤʠ, 

ʨʘʟʤʝʱʝʥʥʳʤʠ ʥʘ ʦʙʲʝʢʪʘʭ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʪʨʘʥʠʮʳ ʥʘ ʜʠʩʢʝ; 

ð ʆʧʪʠʤʠʟʘʪʦʨ. ʇʨʦʮʝʩʩ ʦʧʪʠʤʠʟʘʪʦʨʘ ʘʥʘʣʠʟʠʨʫʝʪ ʟʘʧʨʦʩʳ SQL ʠ ʥʘʭʦʜʠʪ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. 

ð ɹʦʣʴʰʠʥʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ, ʦʩʥʦʚʘʥʳ 

ʥʘ ʜʚʫʭ ʧʨʠʥʮʠʧʘʭ: 

ð ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ ʠʩʧʦʣʥʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʙʳʩʪʨʦʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʥʝʥʠʷ; 

ð ɺʳʙʦʨ ʠʩʪʦʯʥʠʢʦʚ, ʜʘʥʥʳʭ ʜʣʷ ʜʦʩʪʫʧʘ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ 

ʩʚʷʟʴ. 
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ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʜʚʫʭ ʧʨʠʥʮʠʧʦʚ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʥʘ 

ʦʩʥʦʚʝ ʨʝʞʠʤʘ ʝʛʦ ʨʘʙʦʪʳ ʠʣʠ ʚʨʝʤʝʥʠ ʝʛʦ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʨʫʯʥʳʝ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʉʋɹɼ ʥʘʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ 

ʧʫʪʴ ʜʦʩʪʫʧʘ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʈʫʯʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ 

ʦʧʪʠʤʠʟʘʮʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠ ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ ʷʚʥʦ ʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʘ, ʥʦ ʮʝʥʘ ʪʘʢʦʛʦ ʫʜʦʙʩʪʚʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʥʳʭ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʘʭ, ʢʦʪʦʨʳʝ ʦʥʘ ʥʘʢʣʘʜʳʚʘʝʪ ʥʘ ʉʋɹɼ. 

ɸʣʛʦʨʠʪʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʚʨʝʤʝʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʣʛʦʨʠʪʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʠʤʠ ʠʣʠ 

ʜʠʥʘʤʠʯʝʩʢʠʤʠ. 

ð ʆʧʪʠʤʠʟʘʮʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʧʨʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʢʦʤʧʠʣʷʮʠʠ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʣʫʯʰʘʷ ʩʪʨʘʪʝʛʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʠʨʘʝʪʩʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʟʘʧʨʦʩʘ ʉʋɹɼ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥ, ʢʦʛʜʘ ʦʧʝʨʘʪʦʨʳ SQL ʚʩʪʨʦʝʥʳ ʚ ʧʨʦʮʝʜʫʨʥʳʝ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ C# ʠʣʠ Java. ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʜʘʝʪʩʷ ʚ ʉʋɹɼ ʜʣʷ 

ʢʦʤʧʠʣʷʮʠʠ, ʦʥʘ ʩʦʟʜʘʝʪ ʧʣʘʥ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ. ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʘ 

ʚʳʧʦʣʥʷʝʪʩʷ, ʉʋɹɼ ʠʩʧʦʣʴʟʫʝʪ ʵʪʦʪ ʧʣʘʥ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ; 

ð ɼʠʥʘʤʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. 

ʉʪʨʘʪʝʛʠʷ ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʪʨʘʪʝʛʠʷ ʜʦʩʪʫʧʘ ʜʠʥʘʤʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʉʋɹɼ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʩʘʤʫʶ 

ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʘʟʝ ʜʘʥʥʳʭ. ʍʦʪʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ 

ʵʬʬʝʢʪʠʚʥʘ, ʝʝ ʩʪʦʠʤʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʠʟʜʝʨʞʢʘʤʠ ʦʙʨʘʙʦʪʢʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. ʃʫʯʰʘʷ 

ʩʪʨʘʪʝʛʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʨʦʩ; ʵʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʨʦʛʨʘʤʤʝ; 

ʅʘʢʦʥʝʮ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʘ. 

ʅʘʧʨʠʤʝʨ, ʟʘʧʨʦʩʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʣʠ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʘʚʠʣʘʭ 

ʘʣʛʦʨʠʪʤʘʭ. 

ð ɸʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ɹɼ. ʉʪʘʪʠʩʪʠʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ ɹɼ, 

ʪʘʢʠʭ ʢʘʢ ʨʘʟʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʟʘʧʨʦʩʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ. ʕʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘʪʝʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʉʋɹɼ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʠ ʜʦʩʪʫʧʘ. ɺ ʦʧʪʠʤʠʟʘʪʦʨʘʭ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʪʘʪʠʩʪʠʢʝ, ʥʝʢʦʪʦʨʳʝ ʉʋɹɼ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʮʝʣʴ, ʯʪʦʙʳ ʫʢʘʟʘʪʴ, ʯʪʦ 

ʦʧʪʠʤʠʟʘʪʦʨ ʜʦʣʞʝʥ ʧʳʪʘʪʴʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʝʨʚʦʡ ʠʣʠ ʧʦʩʣʝʜʥʝʡ 

ʩʪʨʦʢʠ. ʄʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ 

ʪʨʘʥʟʘʢʮʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʣʠʝʥʪʩʢʠʭ ʩʨʝʜʘʭ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʧʨʝʜʩʪʘʚʠʪʴ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ. ɿʘʪʝʤ, ʧʦʢʘ ʉʋɹɼ 

ʦʞʠʜʘʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʢʨʫʪʢʠ ʜʘʥʥʳʭ, ʦʥʘ ʤʦʞʝʪ ʠʟʚʣʝʯʴ ʜʨʫʛʠʝ ʩʪʨʦʢʠ ʜʣʷ ʟʘʧʨʦʩʘ. 

ʋʩʪʘʥʦʚʢʘ ʮʝʣʠ ʦʧʪʠʤʠʟʘʪʦʨʘ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʚʣʝʯʝʥʠʷ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʠ ʦʙʳʯʥʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʦ ʚʩʪʨʦʝʥʥʦʤ SQL ʠ ʚʥʫʪʨʠ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʵʣʝʤʝʥʪ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʙʫʜʝʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚʳʟʳʚʘʶʱʝʤʫ ʧʨʠʣʦʞʝʥʠʶ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʚʩʝ 

ʜʘʥʥʳʝ; ʧʦʵʪʦʤʫ ʚʘʞʥʦ, ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʠʟʚʣʝʯʴ ʚʩʝ ʜʘʥʥʳʝ ʠʟ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʠ, ʯʪʦʙʳ 

ʤʦʞʥʦ ʙʳʣʦ ʚʝʨʥʫʪʴ ʫʧʨʘʚʣʝʥʠʝ. 

ð ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʫʧʨʘʚʣʷʝʪʩʷ ʉʋɹɼ ʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚ ʦʜʥʦʤ ʠʟ 

ʜʚʫʭ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ: ʜʠʥʘʤʠʯʝʩʢʦʤ ʠʣʠ ʨʫʯʥʦʤ. ɺ ʨʝʞʠʤʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʛʝʥʝʨʠʨʦʚʘʥʠʷ 
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ʩʪʘʪʠʩʪʠʢʠ ʉʋɹɼ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʝʪ ʠ ʦʙʥʦʚʣʷʝʪ ʩʪʘʪʠʩʪʠʢʫ ʧʦʩʣʝ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ 

ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. ɺ ʨʝʞʠʤʝ ʛʝʥʝʨʘʮʠʠ ʩʪʘʪʠʩʪʠʢʠ ʚʨʫʯʥʫʶ ʩʪʘʪʠʩʪʠʢʘ ʜʦʣʞʥʘ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʦʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʙʨʘʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʫʪʠʣʠʪʳ, ʪʘʢʦʡ ʢʘʢ 

ʢʦʤʘʥʜʘ IBM RUNSTAT, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʉʋɹɼ DB2. 

ð ɸʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ ʦʩʥʦʚʘʥ ʥʘ ʥʘʙʦʨʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʘʚʠʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʠ ʜʦʩʪʫʧʘ ʢ ʟʘʧʨʦʩʘʤ. 

ʇʨʘʚʠʣʘ ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ɹɼ, ʠ ʦʥʠ ʦʙʳʯʥʦ ʥʦʩʷʪ ʦʙʱʠʡ 

ʭʘʨʘʢʪʝʨ. 

ɽʱʝ ʦʜʠʥ ʧʨʦʮʝʩʩ ʉʋɹɼ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ, - ʵʪʦ 

ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ ɹɼ. ʊʝʨʤʠʥ ʩʪʘʪʠʩʪʠʢʘ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʨʷʜʫ ʠʟʤʝʨʝʥʠʡ ʦʙ 

ʦʙʲʝʢʪʘʭ ɹɼ, ʪʘʢʠʭ ʢʘʢ ʯʠʩʣʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʠ ʜʦʩʪʫʧʥʦʝ 

ʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʥʠʤʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɹɼ. 

ʉʋɹɼ ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʩʪʘʪʠʩʪʠʢʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʚʘʞʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. ʉʪʘʪʠʩʪʠʢʘ ɹɼ ʤʦʞʝʪ ʙʳʪʴ ʩʦʙʨʘʥʘ ʚʨʫʯʥʫʶ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʅʘʧʨʠʤʝʨ, ʤʥʦʛʠʝ ʧʦʩʪʘʚʱʠʢʠ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʢʦʤʘʥʜʫ ANALYZE ʚ SQL ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʧʦʩʪʘʚʱʠʢʠ ʠʤʝʶʪ 

ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ. ʅʘʧʨʠʤʝʨ, IBM DB2 ʠʩʧʦʣʴʟʫʝʪ 

ʧʨʦʮʝʜʫʨʫ RUNSTATS, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Microsoft SQL Server ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʮʝʜʫʨʫ UPDATE 

STATISTICS ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʩʦʟʜʘʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʚ ʩʚʦʠʭ ʧʘʨʘʤʝʪʨʘʭ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. ʇʨʠʤʝʨʳ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ 

ʉʋɹɼ ʤʦʞʝʪ ʩʦʙʠʨʘʪʴ ʜʣʷ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʢʘʟʘʥ rʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ.  

ʇʨʠʤʝʨʳ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʪʘʪʠʩʪʠʢʠ ɹɼ 
 

ʆʙʲʝʢʪ ɹɼ ʇʨʠʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʊʘʙʣʠʮʘ ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ, ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʠʩʢʦʚʳʭ ʙʣʦʢʦʚ, ʜʣʠʥʘ ʩʪʨʦʢʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ ʠ 

ʩʪʦʣʙʮʳ, ʠʤʝʶʱʠʝ ʠʥʜʝʢʩʳ 

ʀʥʜʝʢʩ ʂʦʣʠʯʝʩʪʚʦ ʠ ʠʤʷ ʩʪʦʣʙʮʦʚ ʚ ʢʣʶʯʝ ʠʥʜʝʢʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʢʣʶʯʘ ʚ 

ʠʥʜʝʢʩʝ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʣʶʯʘ ʚ ʢʣʶʯʝ ʠʥʜʝʢʩʘ, 

ʛʠʩʪʦʛʨʘʤʤʘ ʟʥʘʯʝʥʠʡ ʢʣʶʯʘ ʚ ʠʥʜʝʢʩʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ ʜʠʩʢʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʜʝʢʩʦʤ 

ʈʝʩʫʨʩ  ʈʘʟʤʝʨ ʙʣʦʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʜʠʩʢʘ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨ 

ʬʘʡʣʦʚ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʰʠʨʝʥʠʡ ʥʘ ʬʘʡʣ ʜʘʥʥʳʭ 

 

ɽʩʣʠ ʩʪʘʪʠʩʪʠʢʘ ʦʙʲʝʢʪʦʚ ʩʫʱʝʩʪʚʫʝʪ, ʉʋɹɼ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʟʘʧʨʦʩʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʥʦʚʳʭ ʉʋɹɼ (ʪʘʢʠʭ ʢʘʢ Oracle, MySQL, SQL Server ʠ DB2) 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʙʠʨʘʶʪ ʩʪʘʪʠʩʪʠʢʫ; ʜʨʫʛʠʝ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ɹɼ ʩʦʙʠʨʘʣ 

ʩʪʘʪʠʩʪʠʢʫ ʚʨʫʯʥʫʶ. ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʩʪʘʪʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʙʘʟʳ ʜʘʥʥʳʭ ʚʨʫʯʥʫʶ ʢʘʞʜʘʷ ʉʋɹɼ 

ʠʤʝʝʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʤʘʥʜʳ. 

ɺ Oracle:  

ANALY ZE <TABLE/INDEX> ʠʤ_̫ʦʙʲʝʢʪʘ COMPUTE STATISTICS; 

ɺ MySQL:  

ANALYZE TABLE <ʠʤʷ_ʪʘʙʣʠʮʳ> 

ɺ SQL Server:  

UPDATE STATISTICS <ʠʤʷ_ʦʙʲʝʢʪʘ>,  

ʛʜʝ ʠʤʷ ʦʙʲʝʢʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʙʣʠʮʝ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʶ. 
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ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʜʣʷ ʪʘʙʣʠʮʳ ʇʆʉʊɸɺʑʀʂ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ: 

ɺ Oracle:  

ANALYZE TABLE ʇʆʉʊɸɺʑʀʂ COMPUTE STATISTICS; 

ɺ MySQL:  

ANALYZE TABLE ʇʆʉʊɸɺʑʀʂ; 

ɺ SQL Server:  

UPDATE STATISTICS ʇʆʉʊɸɺʑʀʂ; 

ʂʦʛʜʘ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʜʣʷ ʪʘʙʣʠʮʳ, ʚʩʝ ʩʚʷʟʘʥʥʳʝ ʠʥʜʝʢʩʳ ʪʘʢʞʝ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʜʣʷ ʦʜʥʦʛʦ ʠʥʜʝʢʩʘ, ʠʩʧʦʣʴʟʫʷ 

ʩʣʝʜʫʶʱʫʶ ʢʦʤʘʥʜʫ, ʛʜʝ ʇʆʉʊ_NDX - ʵʪʦ ʠʤʷ ʠʥʜʝʢʩʘ: 

ANALYZE INDEX ʇʆʉʊ_NDX COMPUTE STATISTICS; 

ɺ SQL Server ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ  

UPDATE STATISTICS.  

ʇʨʠʤʝʨʦʤ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʙʳʪʴ  

UPDATE STATISTICS ʇʆʉʊɸɺʑʀʂ ʇʆʉʊ_NDX; 

ʉʪʘʪʠʩʪʠʢʘ ɹɼ ʭʨʘʥʠʪʩʷ ʚ ʩʠʩʪʝʤʥʦʤ ʢʘʪʘʣʦʛʝ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ ʪʘʙʣʠʮʘʭ. 

ʆʙʳʯʥʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʩʪʘʪʠʩʪʠʢʫ ʜʣʷ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʪʝʭ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʟʤʝʥʷʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʝʩʪʴ ʉʋɹɼ ʜʣʷ ʧʨʦʢʘʪʘ ʚʠʜʝʦ, ʩʠʩʪʝʤʘ, 

ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʙʣʠʮʫ ɸʈɽʅɼɸ ʜʣʷ ʭʨʘʥʝʥʠʷ ʝʞʝʜʥʝʚʥʳʭ ʧʨʦʢʘʪʦʚ ʚʠʜʝʦ. 

ʕʪʘ ʪʘʙʣʠʮʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʠʥʜʝʢʩʳ ʙʫʜʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʦʩʪʦʷʥʥʳʤ ʚʩʪʘʚʢʘʤ ʠ 

ʦʙʥʦʚʣʝʥʠʷʤ, ʢʦʛʜʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʝʞʝʜʥʝʚʥʳʝ ʘʨʝʥʜʥʳʝ ʧʣʘʪʳ ʠ ʚʦʟʚʨʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʪʘʪʠʩʪʠʢʘ ʪʘʙʣʠʮʳ ɸʈɽʅɼɸ, ʢʦʪʦʨʫʶ ʩʛʝʥʝʨʠʨʦʚʘʣʠʩʴ ʥʘ ʧʨʦʰʣʦʡ ʥʝʜʝʣʝ, ʪʦʯʥʦ ʥʝ 

ʦʪʦʙʨʘʞʘʝʪ ʪʘʙʣʠʮʫ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʘʢʦʤ ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ ʩʝʛʦʜʥʷ. ʏʝʤ ʘʢʪʫʘʣʴʥʝʝ ʩʪʘʪʠʩʪʠʢʘ, 

ʪʝʤ ʙʦʣʴʰʝ ʰʘʥʩʦʚ, ʯʪʦ ʉʋɹɼ ʧʨʘʚʠʣʴʥʦ ʚʳʙʝʨʝʪ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʚʳʧʦʣʥʝʥʠʷ 

ʜʘʥʥʦʛʦ ʟʘʧʨʦʩʘ. 

ʅʘʩʪʨʦʡʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʙʦʨʫ ʜʝʡʩʪʚʠʡ ʠ 

ʧʨʦʮʝʜʫʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʧʨʦʩ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʉʋɹɼ ʚ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ. ʅʘʩʪʨʦʡʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

SQL ʦʪʥʦʩʠʪʩʷ ʢ ʜʝʡʩʪʚʠʷʤ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ 

SQL, ʢʦʪʦʨʳʡ ʚʦʟʚʨʘʱʘʝʪ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʟʘ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʫʷ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. ʅʘʩʪʨʦʡʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʋɹɼ 

ʦʪʥʦʩʠʪʩʷ ʢ ʜʝʡʩʪʚʠʷʤ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʉʋɹɼ ʙʳʣʘ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʟʘʧʨʦʩʳ 

ʢʣʠʝʥʪʦʚ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʩʫʨʩʦʚ. 
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Abstract. The article describes the use of augmented reality technologies in the modern 

educational process to increase educational motivation, multimedia and interactivity of the lecture 

material. The main purpose of the application: educational and cognitive. In the process of 

performing work, computer graphics, algorithms and modeling methods were used. Use case: there 

are special images on the stand that the mobile application recognizes and shows the created 3D 

models of the ñSunò and ñMilky Wayò. In addition, while the 3D model is being displayed, a short 

training audio lecture will be held. To create a 3D model of objects, the Unity program was used in 

conjunction with the augmented reality platform Vuforia. 

 

Keywords: augmented reality, OS Android, Vuforia, Unity, mobile application. 

 

In educational settings, AR has been used to complement a standard curriculum. Text, 

graphics, video, and audio may be superimposed into a student's real-time environment. Textbooks, 

flashcards and other educational reading material may contain embedded "markers" or triggers that, 

when scanned by an AR device, produced supplementary information to the student rendered in a 

multimedia format. The Virtual, Augmented and Mixed Reality: International Conference 

mentioned Google Glass as an example of augmented reality that can replace the physical 

classroom. First, AR technologies help learners engage in authentic exploration in the real world, 

and virtual objects such as texts, videos, and pictures are supplementary elements for learners to 

conduct investigations of the real-world surroundings. As AR evolves, students can participate 

interactively and interact with knowledge more authentically. Instead of remaining passive 

recipients, students can become active learners, able to interact with their learning environment. 

Computer-generated simulations of historical events allow students to explore and learning details 

of each significant area of the event site. In higher education, Construct3D, a Studierstube system, 

allows students to learn mechanical engineering concepts, math or geometry. Chemistry AR apps 

allow students to visualize and interact with the spatial structure of a molecule using a marker 

object held in the hand. Others have used HP Reveal, a free app, to create AR notecards for 

studying organic chemistry mechanisms or to create virtual demonstrations of how to use laboratory 

instrumentation. Anatomy students can visualize different systems of the human body in three 

dimensions. Using AR as a tool to learn anatomical structures has been shown to increase the 

learner knowledge and provide intrinsic benefits, such as increased engagement and learner 

immersion [1-9]. 
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A key measure of AR systems is how realistically they integrate augmentations with the real 

world. The software must derive real world coordinates, independent of camera, and camera 

images. That process is called image registration, and uses different methods of computer vision, 

mostly related to video tracking. Many computer vision methods of augmented reality are inherited 

from visual odometry. An augogram is a computer generated image that is used to create AR. 

Augography is the science and software practice of making augograms for AR. 

Usually those methods consist of two parts. The first stage is to detect interest points, 

fiducial markers or optical flow in the camera images. This step can use feature detection methods 

like corner detection, blob detection, edge detection or thresholding, and other image processing 

methods. The second stage restores a real world coordinate system from the data obtained in the 

first stage. Some methods assume objects with known geometry (or fiducial markers) are present in 

the scene. In some of those cases the scene 3D structure should be calculated beforehand. If part of 

the scene is unknown simultaneous localization and mapping (SLAM) can map relative positions. If 

no information about scene geometry is available, structure from motion methods like bundle 

adjustment are used. Mathematical methods used in the second stage include: projective (epipolar) 

geometry, geometric algebra, rotation representation with exponential map, kalman and particle 

filters, nonlinear optimization, robust statistics. 

In augmented reality, the distinction is made between two distinct modes of tracking, known 

as marker and markerless. Markers are visual cues which trigger the display of the virtual 

information. A piece of paper with some distinct geometries can be used. The camera recognizes 

the geometries by identifying specific points in the drawing. Markerless tracking, also called instant 

tracking, does not use markers. Instead, the user positions the object in the camera view preferably 

in a horizontal plane. It uses sensors in mobile devices to accurately detect the real-world 

environment, such as the locations of walls and points of intersection. Augmented Reality Markup 

Language (ARML) is a data standard developed within the Open Geospatial Consortium (OGC), 

which consists of Extensible Markup Language (XML ) grammar to describe the location and 

appearance of virtual objects in the scene, as well as ECMAScript bindings to allow dynamic access 

to properties of virtual objects. To enable rapid development of augmented reality applications, 

some software development kits (SDKs) have emerged. 

The structure of the visualization system by means of augmented reality implies the 

presence of the following basic components (figure 1): 

1. Tracking subsystem that provides correct integration of a virtual object into a real 

environment. 

2. Storage of three-dimensional models and other information on objects.  

3. Visualization subsystem that provides drawing of objects by means of computer graphics. 

4. A graphical interface that provides user interaction. 

 
 

Fig. 1. Key elements of augmented reality visualization system 
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This article describes the development of augmented reality applications. The main purpose 

of the application: educational and cognitive. Theme of the application: space. Use case: on the 

stand there are special images that the application will recognize and show the created 3D model. 

Also, while the 3D model is being displayed, a short training lecture will be played. Images that the 

application recognizes are presented in Figure 2 and Figure 3. 

 

 

 

 
 

Fig. 2. Image Sun 

  

Fig. 3. Image Galaxy 

 

To create a 3D model of objects, the Unity program was used in conjunction with the 

augmented reality platform Vuforia. 

The following objects were used to create the ñSunò model: 

ð PSunSurface ð is responsible for ensuring that all other objects are collected 

together; 

ð PSCorona ð simulates the crown of the Sun; 

ð PSLoop ð models light rings (radiation) around the Sun; 

ð SunSphere ð responsible for the model of the sphere of the Sun; 

ð ImageTarget ð responsible for a special image; 

ð ARCamera ð is responsible for visualizing the deviceôs camera; 

ð PSLoop, PSCorona ð created using the Particle System effect; 

ð Configure PSCorona (Figure 4.): 

ð Duration ð effect duration; 

ð Looping ð repeat Effect; 

ð Prewarm ð the effect starts playing immediately upon hovering over the picture; 

ð Emission ð the number of particles formed in 1 second. 
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Fig. 4. Configure PSCorona 

 

The material used to create the crown is shown in Figure 5. To create it you need to find a 

suitable image of smoky rings. You should import it into the project, and then select Shader 

Particles/Standard Unlit. After that you need to create the material in the project, insert the selected 

image into the oAlbedo parameter. In the same place you should select the orange color. 

 

 
 

Fig. 5. The material used to create the crown 

 

Practicing the possibility of augmented reality in education can restore the process for the 

visual perception of the necessary information. The article based on examples of using augmented 

reality technology. The possibility of using this technology in the educational environment for the 

visual modeling of educational material, supplementing it with visual information, while developing 

spatial representations, imagination, volumetric design skills, which saves teachers and students 

time on the transfer and assimilation of educational information, and accelerates the learning 

process. The application can be downloaded from the link: https://clck.ru/T7cXj. 

Augmented reality technology can be applied in a large number of solutions for the 

educational process, for example: replacing real experiments with virtual ones in case it is not 

possible to work with equipment or part of it; adding three-dimensional objects to interactive 

teaching aids; presenting interactive information on whiteboards in classrooms without having to 

replace them with expensive ones; introducing interactive assistants to the educational process; 

learning foreign languages by replacing the words being studied with virtual objects, etc. 
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ʇʆɼʉʀʉʊɽʄɸ ʎɽʅʆʆɹʈɸɿʆɺɸʅʀʗ ʂʆʅʌʀɻʋʈɸʎʀʀ  

ç1ʉ:ERP ʋʇʈɸɺʃɽʅʀɽ ʇʈɽɼʇʈʀʗʊʀɽʄè 

 

ʄʠʰʠʥʘ ʉ.ɺ. 

ɽʣʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ 

ʛ. ɽʣʝʮ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʧʦʜʩʠʩʪʝʤʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ç1ʉ:ERP ʋʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤè, ʢʦʪʦʨʘʷ ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʨʷʜ ʚʘʞʥʳʭ ʟʘʜʘʯ: ʦʙʲʝʜʠʥʝʥʠʝ ʪʦʚʘʨʦʚ ʚ ʮʝʥʦʚʳʝ ʛʨʫʧʧʳ (ʥʘʧʨʠʤʝʨ, ʧʦ-

ʨʘʟʥʦʤʫ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʮʝʥʘ ʥʘ ʪʦʚʘʨʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʢʫʧʥʳʝ 

ʪʦʚʘʨʳ); ʚʝʜʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʮʝʥ (ʥʘʟʥʘʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʨʘʩʯʝʪʘ ʮʝʥ ʜʣʷ ʪʦʚʘʨʦʚ ʨʘʟʣʠʯʥʳʭ ʮʝʥʦʚʳʭ ʛʨʫʧʧ; ʥʘʩʪʨʦʡʢʘ ʜʠʘʧʘʟʦʥʦʚ ʢʦʥʝʯʥʳʭ ʮʝʥ - 

ʫʩʪʘʥʦʚʢʘ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʮʝʥʘʤ ʧʨʦʜʘʞʠ ʠ ʟʘʢʫʧʢʠ; 

ʚʝʜʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʩʢʠʜʦʢ (ʥʘʮʝʥʦʢ) (ʈʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʢʠʜʦʢ 

(ʥʘʮʝʥʦʢ); ʈʝʛʠʩʪʨʘʮʠʷ ʩʢʠʜʦʢ (ʥʘʮʝʥʦʢ); ʉʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʩʢʠʜʦʢ (ʥʘʮʝʥʦʢ); 

ʥʘʟʥʘʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʢʠʜʦʢ (ʥʘʮʝʥʦʢ) ʧʨʠ ʧʨʦʜʘʞʝ ʦʧʪʦʤ ʠ ʚ ʨʦʟʥʠʮʫ). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʚʠʜʳ ʮʝʥ, ʫʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳ, ʧʨʘʡʩ-

ʣʠʩʪ. 

 

ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʤʝʶʪ ʮʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʦʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ð ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ð ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʜʚʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ; 

ð ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʥʦʡ ʤʘʩʩʳ; 

ð ʩʦʟʜʘʶʪ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʙʳʣʠ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʪ.ʧ. 

ɻʨʘʤʦʪʥʘʷ ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ, ʮʝʥʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʠ ʪʘʢʪʠʢʘ ð ʦʩʥʦʚʘ ʫʩʧʝʰʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʝʤ ʙʦʣʝʝ, ʝʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝ ʚʳʭʦʜʠʪ ʥʘ ʚʥʝʰʥʠʡ ʨʳʥʦʢ, 

ʢʦʪʦʨʳʡ ʥʝ ʧʨʦʱʘʝʪ ʜʘʞʝ ʤʘʣʝʡʰʠʭ ʦʰʠʙʦʢ ʠ ʧʨʦʩʯʝʪʦʚ [1]. 

ʇʨʦʙʣʝʤʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚʝʩʴʤʘ ʤʥʦʛʦʦʙʨʘʟʥʳ ʠ ʠʥʪʝʨʝʩʥʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥʳ 

ʚʝʩʴʤʘ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ, ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʠ ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʝʰʥʠʤʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʬʘʢʪʦʨʘʤʠ. ʋʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʦʜʘʚʮʫ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʮʝʥʦʚʫʶ ʧʦʣʠʪʠʢʫ (https://its.1c.ru/). 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʦʡ, ʧʨʠʤʝʥʷʝʤʦʡ 

ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʧʦʥʷʪʠʝ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʚʭʦʜʠʪ ʥʘʟʥʘʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʦʪʧʫʩʢʥʳʭ 

ʮʝʥ, ʫʩʪʘʥʦʚʢʘ ʛʠʙʢʠʭ ʩʢʠʜʦʢ ʠ ʥʘʮʝʥʦʢ.  

ʇʨʦʮʝʩʩ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʘ ʧʨʠʤʝʨʝ ʪʠʧʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ç1ʉ:ERP ʋʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤè. 

ɼʣʷ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʮʝʥ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɺ ʧʨʠʢʣʘʜʥʦʤ ʨʝʰʝʥʠʠ ç1ʉ:ERP 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤè ʦʪʜʝʣʴʥʦ ʚʝʜʫʪʩʷ ʮʝʥʳ ʧʦʩʪʘʚʱʠʢʦʚ (ʢʦʥʢʫʨʝʥʪʦʚ) ʠ ʦʪʧʫʩʢʥʳʝ 

ʮʝʥʳ ʦʨʛʘʥʠʟʘʮʠʠ.  
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ʇʨʠ ʨʘʩʯʝʪʝ ʦʪʧʫʩʢʥʳʭ ʮʝʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʮʝʥʘʭ 

ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʢʦʥʢʫʨʝʥʪʦʚ.  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʦ ʢʘʢʠʭ ʮʝʥʘʭ ʠʜʝʪ ʨʝʯʴ ð ʮʝʥʘʭ ʟʘʢʫʧʢʠ, ʧʨʦʜʘʞʠ, ʮʝʥʘʭ 

ʢʦʥʢʫʨʝʥʪʦʚ, ð ʧʦʥʷʪʠʝ ʮʝʥʳ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʦʙʲʝʢʪʦʤ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʙʝʟ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦ ʩʝʨʠʷʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʙʲʝʢʪʳ ʦʜʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩ 

ʨʘʟʥʳʤʠ ʩʝʨʠʷʤʠ ʩʪʦʷʪ ʦʜʠʥʘʢʦʚʦ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʥʳ ʫʢʘʟʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʝʩʣʠ ʜʣʷ 

ʪʦʚʘʨʘ ʚʝʜʝʪʩʷ ʫʯʝʪ ʚ ʨʘʟʨʝʟʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʛʨʫʧʧʦʚʦʛʦ 

ʫʢʘʟʘʥʠʷ ʦʜʠʥʘʢʦʚʦʡ ʮʝʥʳ ʜʣʷ ʦʜʥʦʛʦ ʪʦʚʘʨʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ʎʝʥʳ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʜʦʢʫʤʝʥʪʦʤ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè ʥʘ 

ʤʝʩʪʝ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʮʝʥʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚʚʦʜʷʪʩʷ ʚ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ çɺʠʜʳ ʮʝʥè. ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʮʝʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʘʣʶʪʘ ʮʝʥʳ, ʧʨʘʚʠʣʘ 

ʨʘʩʯʝʪʘ, ʤʝʪʦʜ ʦʢʨʫʛʣʝʥʠʷ ʠ ʪ. ʜ.  

ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʜʘʞʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʧʦʣʥʷʶʪʩʷ ʪʝ ʮʝʥʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʥʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʜʘʞ (ʪʠʧʦʚʦʤ ʠʣʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʩʦʛʣʘʰʝʥʠʠ). ɺ ʩʦʛʣʘʰʝʥʠʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʢʘʢ ʚʠʜʳ ʮʝʥ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʫʞʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʦʢʫʤʝʥʪʦʤ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè, ʪʘʢ ʠ ʧʨʦʠʟʚʦʣʴʥʳʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʮʝʥ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʪʦʚʘʨʦʚ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʩʣʦʚʠʡ ʧʨʦʜʘʞ 

ʤʦʞʥʦ ʥʘʟʥʘʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʮʝʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʥʦʚʳʭ ʛʨʫʧʧ ʪʦʚʘʨʦʚ.  

ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʨʦʜʘʞ ʢʣʠʝʥʪʘʤ (ʢʘʢ ʦʧʪʦʤ, ʪʘʢ ʠ ʚ ʨʦʟʥʠʮʫ) ʮʝʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʘʢ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʄʝʥʝʜʞʝʨ, ʦʬʦʨʤʣʷʶʱʠʡ ʧʨʦʜʘʞʫ ʦʧʪʦʤ, ʠʣʠ ʢʘʩʩʠʨ, ʢʦʪʦʨʳʡ 

ʦʬʦʨʤʣʷʝʪ ʧʨʦʜʘʞʠ ʚ ʨʦʟʥʠʮʫ, ʤʦʞʝʪ ʥʘʟʥʘʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʢʠʜʢʠ ï ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʢʘʨʪʝ ʣʦʷʣʴʥʦʩʪʠ), ʪʘʢ ʠ ʨʫʯʥʳʝ. ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʨʦʜʘʞʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʮʝʥ (ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʮʝʥʳ ʧʨʦʜʘʞʠ), ʘ ʪʘʢʞʝ 

ʜʦʧʫʩʪʠʤʳʡ ʧʨʦʮʝʥʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʫʯʥʳʭ ʩʢʠʜʦʢ.  

ɺʩʝ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʧʦʟʠʮʠʠ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʮʝʥʦʚʳʤ ʛʨʫʧʧʘʤ. ʂ ʦʜʥʦʡ ʮʝʥʦʚʦʡ 

ʛʨʫʧʧʝ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʦʚʘʨʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥʘʢʦʚʳʝ ʧʨʘʚʠʣʘ ʥʘʟʥʘʯʝʥʠʷ ʮʝʥ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʢʦʪʦʨʦʝ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʪʦʨʛʦʚʣʝʡ ʤʝʙʝʣʴʶ, ʪʘʢʠʤʠ 

ʛʨʫʧʧʘʤʠ ʤʦʛʫʪ ʙʳʪʴ: ʤʝʙʝʣʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʨʫʙʝʞʥʘʷ ʤʝʙʝʣʴ, ʵʢʩʢʣʶʟʠʚʥʘʷ 

ʟʘʨʫʙʝʞʥʘʷ ʤʝʙʝʣʴ ʠ ʪ. ʧ.  

ʇʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʩʯʝʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʮʝʥʳ ʭʨʘʥʷʪʩʷ ʚ 

ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ çɺʠʜʳ ʮʝʥè. ɺ ʵʪʦʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʩʝ 

ʪʠʧʳ ʮʝʥ ð ʢʘʢ ʮʝʥʳ ʧʨʦʜʘʞʠ (ʢʦʣʦʥʢʠ ʧʨʘʡʩ-ʣʠʩʪʘ), ʪʘʢ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʮʝʥʳ 

(ʚʥʫʪʨʝʥʥʠʝ ʮʝʥʳ ʧʝʨʝʧʨʦʜʘʞʠ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʮʝʥʳ 

ʜʣ̫ ʨʘʩʯʝʪʘ ʦʪʧʫʩʢʥʳʭ ʮʝʥ ʠ ʪ. ʜ.). ʇʨʠ ʟʘʜʘʥʠʠ ʧʨʘʚʠʣ ʨʘʩʯʝʪʘ ʮʝʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʥʥʳʝ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ 

ʜʘʥʥʳʝ ʦ ʮʝʥʘʭ ʧʦʩʪʘʚʱʠʢʦʚ, ʢʦʥʢʫʨʝʥʪʦʚ ʠʣʠ ʥʘʟʥʘʯʘʪʴ ʮʝʥʳ ʪʦʣʴʢʦ ʥʘ ʪʝ ʪʦʚʘʨʳ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʝʥʳ ʚ ʘʩʩʦʨʪʠʤʝʥʪ ʤʘʛʘʟʠʥʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʨʤʘʪʘ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʟʘʜʘʥʠʷ ʮʝʥ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʬʦʨʤʝ ɺʠʜʳ ʮʝʥ 

ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʮʝʥ ʧʦ ʢʥʦʧʢʝ çʅʘʩʪʨʦʠʪʴ ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʮʝʥè. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʦʢʫʤʝʥʪʘʭ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʜʝʡʩʪʚʫʶʱʠʝ ʮʝʥʳ (ʩʪʘʪʫʩ 

ɼʝʡʩʪʚʫʝʪ/ʅʝ ʜʝʡʩʪʚʫʝʪ ʚ ʢʘʨʪʦʯʢʝ ɺʠʜʳ ʮʝʥ). ɺ ʬʦʨʤʝ çɺʠʜʳ ʮʝʥè ʩʧʠʩʦʢ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʩʪʨʦʝʥ ʧʦ ʩʪʘʪʫʩʫ (ɺʩʝ/ɼʝʡʩʪʚʫʝʪ/ʅʝ ʜʝʡʩʪʚʫʝʪ). 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʥʦʚʳʭ ʮʝʥ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʠʟʘʮʠʷ ʪʝʢʫʱʠʭ ʮʝʥ ʚʩʝʛʜʘ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʢʫʤʝʥʪ çʋʩʪʘʥʦʚʢʘ ʮʝʥ 

ʥʦʤʝʥʢʣʘʪʫʨʳè. ɼʦʢʫʤʝʥʪ ʩʦʟʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʨʘʙʦʯʝʤ ʤʝʩʪʝ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è. 
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ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʮʝʥ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʠ ʧʨʘʚʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʜʘʥʳ ʜʣʷ 

ʚʠʜʘ ʮʝʥ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʥ ʤʦʞʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʥʘʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʚʠʜʦʚ ʮʝʥ ʠ ʧʨʠʤʝʥʷʪʴ ʧʨʘʚʠʣʘ ʧʦ ʨʘʩʯʝʪʫ ʦʜʥʦʡ ʮʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʨʫʛʦʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʮʝʥʘʤʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʝʯʘʪʥʘʷ ʬʦʨʤʘ ʧʨʘʡʩ-

ʣʠʩʪʘ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʮʝʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʨʦʜʘʞ ʢʣʠʝʥʪʘʤ.  

ʉʧʠʩʦʢ ʮʝʥʦʚʳʭ ʛʨʫʧʧ ʟʘʧʦʣʥʷʝʪʩʷ ʚ ʨʘʟʜʝʣʝ CRM ʠ ʤʘʨʢʝʪʠʥʛ ï ʅʘʩʪʨʦʡʢʠ ʠ 

ʩʧʨʘʚʦʯʥʠʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʦʚʳʭ ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʧʮʠʝʡ ʅʉʀ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï ʅʘʩʪʨʦʡʢʘ ʅʉʀ ʠ ʨʘʟʜʝʣʦʚ ï CRM ʠ ʤʘʨʢʝʪʠʥʛ ï ʄʘʨʢʝʪʠʥʛ ï 

ʎʝʥʦʚʳʝ ʛʨʫʧʧʳ. ʉʚʷʟʴ ʧʦʟʠʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩ ʮʝʥʦʚʦʡ ʛʨʫʧʧʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʢʘʨʪʦʯʢʝ ʥʦʤʝʥʢʣʘʪʫʨʳ. ʆʜʥʘ ʥʦʤʝʥʢʣʘʪʫʨʥʘʷ ʧʦʟʠʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʪʦʣʴʢʦ ʢ ʦʜʥʦʡ 

ʮʝʥʦʚʦʡ ʛʨʫʧʧʝ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʮʝʥʦʚʦʡ ʛʨʫʧʧʳ ʥʝʩʢʦʣʴʢʠʤ 

ʪʦʚʘʨʘʤ ʩ ʧʦʤʦʱʴʶ ʛʨʫʧʧʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʩʧʠʩʢʝ ʅʦʤʝʥʢʣʘʪʫʨʘ (ʢʦʤʘʥʜʘ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʤʝʥʶ çʀʟʤʝʥʠʪʴ ʚʳʜʝʣʝʥʥʳʝè). 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ, ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʮʝʥ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

CRM ʠ ʤʘʨʢʝʪʠʥʛ ï ʎʝʥʳ ʠ ʩʢʠʜʢʠ ï ʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ). 

ɼʣʷ ʟʘʧʦʣʥʝʥʠʷ ʩʧʠʩʢʘ ʪʦʚʘʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʥʘʟʥʘʯʠʪʴ ʮʝʥʳ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʥʦʧʢʘ çʉʬʦʨʤʠʨʦʚʘʪʴè. 

ɺ ʧʦʷʚʠʚʰʝʡʩʷ ʬʦʨʤʝ çʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʘʡʩ-ʣʠʩʪʘè ʥʘ ʟʘʢʣʘʜʢʝ çʆʪʙʦʨ 

ʥʦʤʝʥʢʣʘʪʫʨʳè ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʦʪʙʦʨʘ ʥʦʤʝʥʢʣʘʪʫʨʳ. ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ 

ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ, ʪʦ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥ ʚʝʩʴ ʩʧʠʩʦʢ ʥʦʤʝʥʢʣʘʪʫʨʳ. ʀʩʧʦʣʴʟʫʷ ʚʘʨʠʘʥʪ ʥʘʩʪʨʦʡʢʠ 

çʈʘʩʰʠʨʝʥʥʳʡ ʚʠʜè, ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʦʪʙʦʨʘ ʩ ʛʨʫʧʧʠʨʦʚʢʦʡ 

ʫʩʣʦʚʠʡ (çʠè, çʠʣʠè, çʤʘʢʩʠʤʫʤè, çʤʠʥʠʤʫʤè), ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʙʦʨʘ ʧʦ ʣʶʙʳʤ ʨʝʢʚʠʟʠʪʘʤ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʪ. ʜ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʦʪʙʦʨʘ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʩʝʘʥʩ 

ʨʘʙʦʪʳ. 

ʅʘ ʟʘʢʣʘʜʢʝ çʂʦʣʦʥʢʠè ʧʨʘʡʩ-ʣʠʩʪʘ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩʧʠʩʦʢ ʚʠʜʦʚ ʮʝʥ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ 

ʥʘʟʥʘʯʠʪʴ.  

ɺ ʩʧʠʩʢʝ ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʳʝ ʠ ʚʣʠʷʶʱʠʝ ʮʝʥʳ. ɺʣʠʷʶʱʠʝ ʮʝʥʳ ʠʥʬʦʨʤʠʨʫʶʪ ʦ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʠʭ ʪʝʢʫʱʝʡ ʮʝʥʳ, ʘ ʟʘʚʠʩʠʤʳʝ ʜʦʣʞʥʳ ʧʝʨʝʩʯʠʪʳʚʘʪʴʩʷ ʧʦʩʣʝ ʝʝ 

ʠʟʤʝʥʝʥʠʷ.  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʫʞʥʦʛʦ ʚʠʜʘ ʮʝʥʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʧʠʩʦʢ ʮʝʥ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʯʝʪ ʜʘʥʥʦʡ ʮʝʥʳ ʠ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʩʯʠʪʘʥʳ ʧʦʩʣʝ ʟʘʜʘʥʠʷ ʥʦʚʳʭ 

ʮʝʥ ʜʘʥʥʦʛʦ ʚʠʜʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ çɺʳʙʨʘʪʴ ʚʩʝ ʚʣʠʷʶʱʠʝè ʠ 

çɺʳʙʨʘʪʴ ʚʩʝ ʟʘʚʠʩʠʤʳʝè.  

ɽʩʣʠ ʜʣʷ ʚʠʜʘ ʮʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʨʘʩʯʝʪʘ ʫʩʪʘʥʦʚʣʝʥ çʇʨʦʠʟʚʦʣʴʥʳʡ ʟʘʧʨʦʩ ʧʦ 

ʜʘʥʥʳʤ ʀɹè ʠʣʠ çʅʘʮʝʥʢʘ ʥʘ ʮʝʥʫ ʧʦʩʪʫʧʣʝʥʠʷè, ʪʦ ʚ ʢʦʣʦʥʢʝ çʇʘʨʘʤʝʪʨʳè ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʉʂɼ (ʩʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʜʘʥʥʳʭ). ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ ʥʝ 

ʟʘʜʘʥʳ, ʪʦ ʧʝʨʝʡʪʠ ʚ ʬʦʨʤʫ ʥʘʩʪʨʦʡʢʠ ʉʂɼ ʜʣʷ ʫʢʘʟʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʘʥʜʳ ʪʘʙʣʠʯʥʦʡ ʯʘʩʪʠ çʈʝʜʘʢʪʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠè. 

ʇʨʠ ʵʪʦʤ ʮʝʥʳ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʠʤʳ ʦʪ ʜʘʥʥʦʡ ʮʝʥʳ, ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʩʯʠʪʘʥʳ. ʇʦʩʣʝ ʧʝʨʝʩʯʝʪʘ ʟʘʚʠʩʠʤʳʝ ʮʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʢʨʫʛʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʘʚʠʣʘʤʠ ʦʢʨʫʛʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʜʘʥʳ ʜʣʷ ʚʠʜʘ ʮʝʥʳ.  

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʘʡʩ-ʣʠʩʪʘ ʜʣʷ ʧʦʟʠʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʟʘʧʦʣʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʪʝʢʫʱʝʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʮʝʥʳ ʠ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʩʯʝʪ ʚʩʝʭ ʮʝʥ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʭʦʜʥʳʭ ʮʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʨʘʩʯʝʪʘ. 

ɼʣʷ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʧʠʩʢʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʮʝʥʳ ʚʨʫʯʥʫʶ. 

ʇʨʠ ʵʪʦʤ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʘʥʳ ʚʩʝ ʟʘʚʠʩʠʤʳʝ ʮʝʥʳ.  
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ʎʝʥʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʚʘʣʶʪʝ, ʟʘʜʘʥʥʦʡ ʜʣʷ ʚʠʜʘ ʮʝʥ. ʎʝʥʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʘ ʚ 

ʨʘʟʨʝʟʝ ʫʧʘʢʦʚʦʢ ʪʦʚʘʨʦʚ. ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ: ʦʜʠʥ ʚʠʜ ʮʝʥʳ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ 

ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʘ ʫʧʘʢʦʚʢʠ. ʅʘʧʨʠʤʝʨ, ʨʦʟʥʠʯʥʘʷ ʮʝʥʘ ʬʠʢʩʠʨʫʝʪʩʷ ʜʣʷ ʰʪʫʢʠ, ʘ 

ʦʧʪʦʚʘʷ ï ʜʣʷ ʢʦʨʦʙʢʠ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʧʘʢʦʚʢʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʘʜʘʥʘ ʮʝʥʘ, ʟʘʧʦʤʠʥʘʝʪʩʷ, ʠ 

ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʫʩʪʘʥʦʚʢʝ ʮʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʮʝʥʫ ʟʘ ʵʪʫ ʞʝ 

ʫʧʘʢʦʚʢʫ. ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʮʝʥʘ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʟʘʜʘʥʥʳʤ ʜʣʷ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʘ.  

ɽʩʣʠ ʜʣʷ ʪʦʚʘʨʘ ʚʝʜʝʪʩʷ ʫʯʝʪ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʪʦ ʧʨʠ ʟʘʜʘʥʠʠ ʮʝʥʳ ʥʘ ʪʦʚʘʨ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʫʪ ʩʬʦʨʤʠʨʦʚʘʥʳ ʮʝʥʳ ʜʣʷ ʚʩʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʥʘʯʝʥʠʝ ʮʝʥʳ ʚ ʪʘʙʣʠʯʥʦʡ ʯʘʩʪʠ ʬʦʨʤʳ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è 

ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. ʉʨʘʚʥʝʥʠʝ ʠʟʤʝʥʝʥʥʦʡ ʮʝʥʳ ʩ ʮʝʥʦʡ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʘʪʫ, 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʪʘʙʣʠʯʥʦʡ ʯʘʩʪʠ ʬʦʨʤʳ ʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʦʢʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʬʦʨʤʳ. 

ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʦʢʝ ʦʪʨʘʞʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʳ. 

ʇʦ ʛʠʧʝʨʩʩʳʣʢʝ çʅʘʩʪʨʦʠʪʴè ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʬʦʨʤʳ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è 

ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʩʧʠʩʢʝ ʢʦʣʦʥʦʢ ʩ ʮʝʥʘʤʠ, ʜʝʡʩʪʚʦʚʘʚʰʠʤʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʜʘʪʫ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʮʝʥʘʤʠ.  

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʚʳʭ ʮʝʥ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ çʇʨʠʤʝʥʠʪʴ ʠʟʤʝʥʝʥʥʳʝ 

ʮʝʥʳè. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʢʦʤʘʥʜʳ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʥ ʜʦʢʫʤʝʥʪ çʋʩʪʘʥʦʚʢʘ 

ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʫʢʘʟʘʥ ʩʧʠʩʦʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʮʝʥ.  

ʇʦ ʛʠʧʝʨʩʩʳʣʢʝ çʀʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʷ ʮʝʥè ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʨʘʥʝʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè. ʀʟ ʵʪʦʛʦ ʩʧʠʩʢʘ ʤʦʞʥʦ 

ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè. ɺ ʪʝʯʝʥʠʝ ʜʥʷ ʤʦʞʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʮʝʥʳ. ʆʜʥʘʢʦ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʚʩʝʛʜʘ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʩʣʝʜʥʷʷ ʥʘʟʥʘʯʝʥʥʘʷ ʮʝʥʘ ï ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʦʬʦʨʤʣʝʥ ʜʦʢʫʤʝʥʪ.  

ʇʦ ʛʠʧʝʨʩʩʳʣʢʝ çʇʨʘʡʩ-ʣʠʩʪè ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʘʡʩ-ʣʠʩʪ ʧʦ ʦʪʦʙʨʘʥʥʳʤ ʚ 

ʩʧʠʩʢʝ ʧʦʟʠʮʠʷʤ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʮʝʥ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʦʚʘʨʘ ʠʟ 

ʩʧʨʘʚʦʯʥʠʢʘ çʅʦʤʝʥʢʣʘʪʫʨʘè. ʇʨʠ ʚʚʦʜʝ ʥʦʚʦʛʦ ʪʦʚʘʨʘ ʤʦʞʥʦ ʩʨʘʟʫ ʥʘʟʥʘʯʠʪʴ ʜʣʷ ʥʝʛʦ 

ʮʝʥʳ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʠʧʝʨʩʩʳʣʢʘ çʇʨʘʡʩ-ʣʠʩʪ ʢʦʤʧʘʥʠʠè ʚ ʨʘʟʜʝʣʝ çʎʝʥʳè 

ʢʘʨʪʦʯʢʠ ʥʦʤʝʥʢʣʘʪʫʨʳ.  

ɹʫʜʝʪ ʦʪʢʨʳʪʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʧʦ ʫʩʪʘʥʦʚʢʝ ʮʝʥ ʩ ʦʪʙʦʨʦʤ ʧʦ ʜʘʥʥʦʡ ʧʦʟʠʮʠʠ 

ʥʦʤʝʥʢʣʘʪʫʨʳ. ʈʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʮʝʥ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ 

ʚʘʨʠʘʥʪʫ.  

ʇʦ ʢʥʦʧʢʝ çʇʨʠʤʝʥʠʪʴ ʠʟʤʝʥʝʥʥʳʝ ʮʝʥʳè ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʮʝʥʳ ʥʘ ʥʦʚʳʡ ʪʦʚʘʨ.  

ʇʨʘʚʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʮʝʥ ʦʙʣʘʜʘʝʪ ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢ (ʤʘʨʢʝʪʦʣʦʛ), ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ 

ʟʘ ʮʝʥʦʚʫʶ ʧʦʣʠʪʠʢʫ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ 

ʨʘʟʨʝʰʝʥʥʦʝ ʜʝʡʩʪʚʠʝ (ʧʨʘʚʦ) çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷè. ʅʦʚʳʡ 

ʜʦʢʫʤʝʥʪ ʜʣʷ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʟʜʘʝʪʩʷ ʩʦ ʩʪʘʪʫʩʦʤ çʉʦʛʣʘʩʦʚʘʥè. 

ɼʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʢʫʤʝʥʪ ʩʦʟʜʘʝʪʩʷ ʚ ʩʪʘʪʫʩʝ çʅʝ ʩʦʛʣʘʩʦʚʘʥè. ɼʣʷ 

ʚʚʦʜʘ ʮʝʥ ʚ ʜʝʡʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʮʝʥ. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʜʦʢʫʤʝʥʪʘ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè ʠʟ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è ʧʦʩʣʝ 

ʟʘʧʠʩʠ ʜʦʢʫʤʝʥʪʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʙʫʜʝʪ ʟʘʧʫʱʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʮʝʥ.  

ʇʦ ʢʥʦʧʢʝ çʀʟʤʝʥʠʪʴ ʮʝʥʳ ï ɿʘʛʨʫʟʠʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʮʝʥʳ (ʟʘʜʘʚʘʝʤʳʝ ʚʨʫʯʥʫʶ)éè 

ʧʨʦʚʦʜʠʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʦ ʮʝʥʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʘʥʝʝ ʚʨʫʯʥʫʶ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ 
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ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ ʪʝʢʫʱʠʭ ʮʝʥ: ʜʘʪʫ ʜʝʡʩʪʚʠʷ, ʧʨʦʮʝʥʪ ʠʟʤʝʥʝʥʠʷ, ʚʠʜ ʮʝʥʳ, ʦʛʨʘʥʠʯʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʧʦ ʩʪʨʦʢʘʤ ʠ ʷʯʝʡʢʘʤ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʳ, ʦʢʨʫʛʣʝʥʠʝ.  

ʇʦ ʢʥʦʧʢʝ çʀʟʤʝʥʠʪʴ ʮʝʥʳ ï ɿʘʛʨʫʟʠʪʴ ʠʟ ʜʦʢʫʤʝʥʪʦʚ ʫʩʪʘʥʦʚʢʠ ʮʝʥéè ʪʝʢʫʱʠʝ 

ʮʝʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʜʦʢʫʤʝʥʪʘʤ, ʧʦ ʢʦʪʦʨʳʤ ʮʝʥʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʥʝʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʠʩʢʘ ʚʳʙʨʘʪʴ ʜʦʢʫʤʝʥʪʳ ʫʩʪʘʥʦʚʢʠ ʮʝʥ.  

ʇʦ ʢʥʦʧʢʝ çʀʟʤʝʥʠʪʴ ʮʝʥʳ ï ʈʘʩʩʯʠʪʘʪʴ ʚʳʯʠʩʣʷʝʤʳʝ ʧʦ ʜʘʥʥʳʤ ʀɹ ʠ ʬʦʨʤʫʣʘʤéè 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʪʝʢʫʱʠʭ ʮʝʥ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʚʠʜʳ ʮʝʥ ʩ ʚʘʨʠʘʥʪʦʤ ʟʘʜʘʥʠʷ 

ʮʝʥʳ çʇʨʦʠʟʚʦʣʴʥʳʡ ʟʘʧʨʦʩ ʢ ʜʘʥʥʳʤ ʀɹè, çʅʘʮʝʥʢʘ ʥʘ ʮʝʥʫ ʧʦʩʪʫʧʣʝʥʠʷè, çʅʘʮʝʥʢʘ ʥʘ 

ʜʨʫʛʦʡ ʚʠʜè, çʇʨʦʠʟʚʦʣʴʥʘʷ ʬʦʨʤʫʣʘ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʮʝʥè.  

ʇʦ ʢʥʦʧʢʝ çʀʟʤʝʥʠʪʴ ʮʝʥʳ ï ʆʢʨʫʛʣʠʪʴ ʮʝʥʳ (ʟʘʜʘʚʘʝʤʳʝ ʚʨʫʯʥʫʶ)éè ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʢʨʫʛʣʝʥʠʝ ʮʝʥ, ʥʘʟʥʘʯʘʝʤʳʭ ʚʨʫʯʥʫʶ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʚʠʜʳ ʮʝʥ, ʧʦ 

ʢʦʪʦʨʳʤ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʟʘʜʘʥʠʷ ʮʝʥʳ ʫʩʪʘʥʦʚʣʝʥ çʈʫʯʥʦʝ ʥʘʟʥʘʯʝʥʠʝè. ʆʢʨʫʛʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʜʣʷ ʚʠʜʘ ʮʝʥʳ.  

ʇʦ ʢʥʦʧʢʝ çʀʟʤʝʥʠʪʴ ʮʝʥʳ ï ʀʟʤʝʥʠʪʴ ʥʘ ʧʨʦʮʝʥʪéè ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ 

ʫʤʝʥʴʰʘʪʴ ʮʝʥʳ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʥʪ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʮʝʥʳ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʩʚʦʡ 

ʧʨʦʮʝʥʪ, ʥʘ ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʠʟʤʝʥʠʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʮʝʥʳ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʠʟʤʝʥʝʥʥʳʝ ʮʝʥʳ 

ʤʦʞʥʦ ʦʢʨʫʛʣʠʪʴ. ʆʢʨʫʛʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʠ ʧʨʘʚʠʣʘʤʠ ʦʢʨʫʛʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʜʣʷ ʚʠʜʘ ʮʝʥʳ.  

ʇʦ ʢʥʦʧʢʝ çʀʟʤʝʥʠʪʴ ʮʝʥʳ ï ʀʟʤʝʥʠʪʴ ʮʝʥʳè ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʥʦʚʳʝ ʮʝʥʳ ʪʦʣʴʢʦ 

ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʚʠʜʦʚ ʮʝʥ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʩʪʨʦʢʘʤ ʩʧʠʩʢʘ.  

ɼʝʡʩʪʚʫʶʱʠʝ ʮʝʥʳ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚʨʫʯʥʫʶ ʚ ʷʯʝʡʢʝ.  

ɽʩʣʠ ʚ ʬʦʨʤʝ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʛ çʈʘʩʩʯʠʪʳʚʘʪʴ ʮʝʥʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠè (ʧʫʥʢʪ ʤʝʥʶ ʇʘʨʘʤʝʪʨʳ), ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʮʝʥ ʙʫʜʫʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʘʥʳ ʚʩʝ ʟʘʚʠʩʠʤʳʝ ʮʝʥʳ.  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʦʞʥʳʝ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ, ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʮʝʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʙʣʠʮʳ Excel. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʛʨʫʞʘʪʴ 

ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʳ ʠ ʟʘʛʨʫʞʘʪʴ ʠʟʤʝʥʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʦʙʨʘʙʦʪʢʫ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è ʠʣʠ 

ʜʦʢʫʤʝʥʪ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè. ɼʣʷ ʚʳʛʨʫʟʢʠ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʫ Excel 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʘ çExcel ï ɺʳʛʨʫʟʠʪʴ ʚ Excelè. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʤʝʥʝʥʥʳʭ ʮʝʥʘʭ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʛʨʫʞʝʥʳ, ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʪʘʙʣʠʮʘʭ Excel ʚ ʧʦʣʝ çʎʝʥʘè. ɼʣʷ ʟʘʛʨʫʟʢʠ 

ʠʟʤʝʥʝʥʥʳʭ ʮʝʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʘ çExcel ï ɿʘʛʨʫʟʠʪʴ ʠʟ Excelè. ʀʥʬʦʨʤʘʮʠʷ ʦʙ 

ʠʟʤʝʥʝʥʥʳʭ ʮʝʥʘʭ ʙʫʜʝʪ ʟʘʛʨʫʞʝʥʘ ʚ ʢʦʣʦʥʢʫ çʎʝʥʘè.  

ʈʘʩʯʝʪ ʮʝʥ ʧʨʦʜʘʞʠ ʤʦʞʝʪ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʥʘʤʠ ʧʦʩʪʘʚʢʠ ʠ 

ʟʘʜʘʥʥʳʤʠ ʥʘʮʝʥʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʨʘʩʯʝʪʘ ʮʝʥ:  

1. ʨʘʩʯʝʪ ʮʝʥ ʧʨʦʜʘʞʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʦʩʪʘʚʢʠ;  

2. ʨʘʩʯʝʪ ʮʝʥ ʧʨʦʜʘʞʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʩʣʝʜʥʠʭ ʧʦʩʪʘʚʢʘʭ 

ʪʦʚʘʨʦʚ ʦʪ ʨʘʟʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ; 

3. ʨʘʩʯʝʪ ʮʝʥ ʧʨʦʜʘʞʠ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʜʦʢʫʤʝʥʪʦʚ (ʧʦʨʯʘ ʪʦʚʘʨʦʚ, 

ʩʙʦʨʢʘ ʪʦʚʘʨʦʚ ʠ ʪ. ʜ.).  

ʇʨʠ ʚʚʦʜʝ ʜʦʢʫʤʝʥʪʘ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʘ 

ʧʦʩʪʘʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʪʧʫʩʢʥʳʝ ʮʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʡ ʮʝʥʳ, ʢʦʪʦʨʘʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʜʦʢʫʤʝʥʪʝ ʧʦʩʪʘʚʢʠ.  

ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʮʝʥ ʫʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʬʣʘʛʦʚ çʎʝʥʳ ʚʢʣʶʯʘʶʪ ʅɼʉè ʚ ʚʠʜʝ 

ʮʝʥʳ ʠ ʚ ʜʦʢʫʤʝʥʪʝ:  

1. ʝʩʣʠ ʟʥʘʯʝʥʠʷ ʬʣʘʞʢʦʚ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʟʥʘʯʝʥʠʝ ʮʝʥʳ ʬʠʢʩʠʨʫʝʪʩʷ ʪʘʢ, ʢʘʢ ʦʥʦ 

ʫʢʘʟʘʥʦ ʚ ʜʦʢʫʤʝʥʪʝ;  
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2. ʝʩʣʠ ʚ ʚʠʜʝ ʮʝʥ ʫʢʘʟʘʥʦ ʎʝʥʳ ʚʢʣʶʯʘʶʪ ʅɼʉ, ʘ ʚ ʜʦʢʫʤʝʥʪʝ ʧʦʩʪʘʚʢʠ ʮʝʥʳ 

ʫʢʘʟʳʚʘʶʪʩʷ ʙʝʟ ʫʯʝʪʘ ʅɼʉ, ʪʦ ʟʥʘʯʝʥʠʝ ʮʝʥʳ ʧʦʩʪʘʚʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʩʫʤʤʫ ʅɼʉ.  

ɺ ʩʧʠʩʦʢ ʮʝʥ ʜʦʙʘʚʣʷʶʪʩʷ ʚʩʝ ʪʝ ʚʠʜʳ ʮʝʥ, ʫ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʛ çʇʨʠ ʚʚʦʜʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʧʦʩʪʘʚʢʠè.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʮʝʥʳ ʧʦʩʪʘʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʪʝ ʮʝʥʳ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʫʢʘʟʘʥ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ʮʝʥʳ çʅʘʮʝʥʢʘ ʥʘ ʮʝʥʫ ʧʦʩʪʫʧʣʝʥʠʷè, ʘ ʪʘʢʞʝ ʪʝ ʮʝʥʳ, ʚ 

ʬʦʨʤʫʣʘʭ ʨʘʩʯʝʪʘ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʘ ʮʝʥʘ ʧʦʩʪʫʧʣʝʥʠʷ (ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʧʦ ʜʘʥʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʡ ʉʂɼ).  

ʇʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʮʝʥʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʟʘʚʠʩʠʤʳʤʠ 

ʦʪ ʨʘʩʩʯʠʪʘʥʥʳʭ ʮʝʥ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʦʟʥʠʯʥʘʷ ʮʝʥʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʮʝʥʳ 

ʧʦʩʪʫʧʣʝʥʠʷ, ʘ ʜʠʩʪʨʠʙʴʶʪʦʨʩʢʘʷ ʮʝʥʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʦʟʥʠʯʥʦʡ ʮʝʥʳ, ʪʦ ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʮʝʥʳ ʧʦʩʪʫʧʣʝʥʠʷ ʙʫʜʫʪ ʧʝʨʝʩʯʠʪʘʥʳ ʦʪʧʫʩʢʥʳʝ ʮʝʥʳ: ʨʦʟʥʠʯʥʘʷ ʠ 

ʜʠʩʪʨʠʙʴʶʪʦʨʩʢʘʷ. 

ɺ ʜʦʢʫʤʝʥʪʝ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʢʘʟʳʚʘʶʪʩʷ 

ʦʪʢʣʦʥʝʥʠʷ ʚʥʦʚʴ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʮʝʥ (ʎʝʥʘ) ʦʪ ʨʘʥʝʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ (ʎʝʥʘ ʥʘ ʜʘʪʫ) ʠ 

ʧʨʦʮʝʥʪ ʦʪʢʣʦʥʝʥʠʷ ʥʦʚʦʡ ʮʝʥʳ ʦʪ ʩʪʘʨʦʡ (%). ɽʩʣʠ ʥʦʚʘʷ ʮʝʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʩʪʘʨʦʡ, ʪʦ ʧʨʦʮʝʥʪ ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩ ʤʠʥʫʩʦʤ ʠ ʧʦʤʝʯʘʝʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʧʦʨʦʛʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ 

ʮʝʥʳ. ʄʦʞʥʦ ʫʢʘʟʘʪʴ, ʧʨʠ ʢʘʢʦʤ ʠʤʝʥʥʦ ʧʨʦʮʝʥʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʦʚʦʡ ʮʝʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʪʘʨʦʡ ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ ʮʝʥʳ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʦʨʦʛʘʭ ʩʨʘʙʘʪʳʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʘ ʜʣʷ ʢʘʞʜʦʡ ʮʝʥʦʚʦʡ ʛʨʫʧʧʳ ʪʦʚʘʨʦʚ.  

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʣʷ ʮʝʥʳ ʧʦʩʪʫʧʣʝʥʠʷ ʫʩʪʘʥʦʚʠʪʴ ʧʦʨʦʛ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʣʷ ʪʦʚʘʨʦʚ 

ʮʝʥʦʚʦʡ ʛʨʫʧʧʳ çɺʝʥʪʠʣʷʪʦʨʳè ʨʘʚʥʳʤ 3 %, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʦʚʳʝ ʮʝʥʳ ʥʘ ʪʦʚʘʨʳ ʵʪʦʡ 

ʮʝʥʦʚʦʡ ʛʨʫʧʧʳ ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʪʘʨʳʭ ʥʝ 

ʤʝʥʝʝ ʯʝʤ ʥʘ 3 %. ɽʩʣʠ ʧʨʦʮʝʥʪ ʠʟʤʝʥʝʥʠʷ ʤʝʥʴʰʝ 3 %, ʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʘ 

ʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳ ʟʥʘʯʝʥʠʷ ʥʦʚʳʭ ʮʝʥ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤ 

ʩʪʘʨʳʭ. ʉʪʨʦʢʠ ʩ ʪʦʚʘʨʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʮʝʥʳ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʠʟ ʜʦʢʫʤʝʥʪʘ, 

ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ çʀʟʤʝʥʠʪʴ ʩʪʨʦʢʠ ï ʋʜʘʣʠʪʴ ʩʪʨʦʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷè. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʢʫʤʝʥʪʘ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè ʙʫʜʫʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʚʩʝ ʮʝʥʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʜʦʢʫʤʝʥʪʝ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʮʝʥʳ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʪʝʭ ʮʝʥ, ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʜʦʢʫʤʝʥʪʝ çɿʘʢʘʟ ʧʦʩʪʘʚʱʠʢʫè.  

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʯʝʪʘ ʮʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʧʦʩʣʝʜʥʝʡ ʮʝʥʝ 

ʧʦʩʪʘʚʢʠ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʥʦʚʦʤ ʜʦʢʫʤʝʥʪʝ ʠʣʠ ʚ ʦʙʨʘʙʦʪʢʝ çʎʝʥʳ 

(ʧʨʘʡʩ-ʣʠʩʪ)è ʬʠʢʩʠʨʫʝʪʩʷ ʩʧʠʩʦʢ ʧʦʟʠʮʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʮʝʥʫ 

ʧʦʩʪʘʚʢʠ ʠ ʨʘʩʩʯʠʪʘʪʴ ʦʪʧʫʩʢʥʳʝ ʮʝʥʳ. ɺ ʩʧʠʩʦʢ ʚʠʜʦʚ ʮʝʥ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʚʠʜ ʮʝʥ çʎʝʥʘ 

ʧʦʩʪʫʧʣʝʥʠʷè.  

ɼʣʷ ʪʦʚʘʨʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʦʣʥʷʶʪʩʷ ʮʝʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 

ʧʦʩʣʝʜʥʷʷ ʧʦʩʪʘʚʢʘ. ɿʘʧʦʣʥʷʶʪʩʷ ʮʝʥʳ, ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʧʦʩʣʝʜʥʝʤ 

ʧʨʦʚʝʜʝʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʇʨʠʦʙʨʝʪʝʥʠʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʳʝ ʮʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʬʦʨʤʫʣʘʤʠ ʨʘʩʯʝʪʘ.  

ɼʦʢʫʤʝʥʪ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʚʥʫʪʨʝʥʥʠʭ ʜʦʢʫʤʝʥʪʦʚ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ:  

1. ʇʦʨʯʘ ʪʦʚʘʨʦʚ ð ʜʣʷ ʨʘʩʯʝʪʘ ʮʝʥ ʧʨʦʜʘʞʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ. ɼʘʥʥʳʝ ʦ ʮʝʥʝ 

(ʩʝʙʝʩʪʦʠʤʦʩʪʠ) ʠʩʧʦʨʯʝʥʥʳʭ ʪʦʚʘʨʦʚ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʳ ʧʦʩʪʫʧʣʝʥʠʷ; 

2. ʉʙʦʨʢʘ (ʨʘʟʙʦʨʢʘ) ʪʦʚʘʨʦʚ ð ʜʣʷ ʨʘʩʯʝʪʘ ʮʝʥʳ ʢʦʤʧʣʝʢʪʘ (ʠʣʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ) ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʤʧʣʝʢʪʘ (ʢʦʤʧʣʝʢʪʫʶʱʠʭ);  
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3. ʇʨʦʯʝʝ ʦʧʨʠʭʦʜʦʚʘʥʠʝ ʪʦʚʘʨʦʚ ð ʜʣʷ ʨʘʩʯʝʪʘ ʮʝʥ ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʨʦʯʠʭ ʧʦʩʪʫʧʣʝʥʠʷʭ (ʙʝʟ ʫʢʘʟʘʥʠʷ ʧʦʩʪʘʚʱʠʢʘ). 

ʇʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʮʝʥ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʮʝʥ ʜʝʣʘʶʪ ʤʘʨʢʝʪʦʣʦʛʠ, ʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʫʢʦʚʦʜʷʱʠʤ ʩʦʩʪʘʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ (ʬʠʥʘʥʩʦʚʳʤ ʜʠʨʝʢʪʦʨʦʤ, 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʝʜʧʨʠʷʪʠʷ).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʧʮʠʝʡ ʅʉʀ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï ʅʘʩʪʨʦʡʢʘ ʅʉʀ ʠ ʨʘʟʜʝʣʦʚ ï CRM ʠ ʤʘʨʢʝʪʠʥʛ ï ʉʦʛʣʘʩʦʚʘʥʠʝ ʮʝʥ. 

ɽʩʣʠ ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʦ ʮʝʥʳ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʜʦʢʫʤʝʥʪʝ 

çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè, ʥʘʯʠʥʘʶʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘ. 

ɼʣʷ ʜʦʢʫʤʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʪʘʪʫʩ çʉʦʛʣʘʩʦʚʘʥè (ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʘʪʫʩʝ ʚ 

ʜʦʢʫʤʝʥʪʝ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ).  

ɽʩʣʠ ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʦ ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʚ ʜʚʫʭ 

ʩʪʘʪʫʩʘʭ: çʅʝ ʩʦʛʣʘʩʦʚʘʥè ʠʣʠ çʉʦʛʣʘʩʦʚʘʥè. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʢʫʤʝʥʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʛʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ: çʆʞʠʜʘʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝè ʠʣʠ çɼʝʡʩʪʚʫʝʪè.  

ɼʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʥʦʚʳʭ ʠ ʠʟʤʝʥʝʥʥʳʭ ʮʝʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ 

çʉʦʛʣʘʩʦʚʘʥʠʝ ʮʝʥè. ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʮʝʥ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʙʦʪʢʠ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʮʝʥ ʟʘʧʫʩʢʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɽʩʣʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʮʝʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʢʫʤʝʥʪ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè, ʪʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʟʘʧʫʩʢʘʝʪʩʷ ʧʫʪʝʤ ʚʚʦʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ (ʉʦʟʜʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ï ʉʦʛʣʘʩʦʚʘʥʠʝ ʮʝʥ).  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʪʦ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʮʝʥ, ʚʚʦʜʠʪʩʷ ʚ 

ʩʧʠʩʦʢ çʀʩʧʦʣʥʠʪʝʣʠè ʨʦʣʠ çʉʦʛʣʘʩʫʶʱʠʡ ʫʩʪʘʥʦʚʢʠ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè (ʨʘʟʜʝʣ ʅʉʀ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï ʅʘʩʪʨʦʡʢʘ ʅʉʀ ʠ ʨʘʟʜʝʣʦʚ ï CRM ʠ ʤʘʨʢʝʪʠʥʛ ï ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʮʝʥ).  

ɺ ʜʦʢʫʤʝʥʪʝ çʋʩʪʘʥʦʚʢʘ ʮʝʥ ʥʦʤʝʥʢʣʘʪʫʨʳè ʠ ʚ ʨʘʙʦʯʝʤ ʤʝʩʪʝ çʎʝʥʳ (ʧʨʘʡʩ-ʣʠʩʪ)è 

ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʮʝʥ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʫʞʥʳʡ ʦʪʯʝʪ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʪʘʙʣʠʯʥʦʡ ʯʘʩʪʠ 

ʜʦʢʫʤʝʥʪʘ ʠʣʠ ʦʙʨʘʙʦʪʢʠ ʚʳʜʝʣʠʪʴ ʩʪʨʦʢʠ ʩ ʥʦʤʝʥʢʣʘʪʫʨʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʥʫʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪ, ʠ ʜʘʣʝʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʦʡ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʤʝʥʶ.  

ʆʪʯʝʪ ʧʦ ʜʠʥʘʤʠʢʝ ʮʝʥ ʚ ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʟʤʝʥʝʥʠʝ ʮʝʥ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʚʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʮʝʥ ʚʳʚʦʜʠʪʩʷ ʩʚʦʷ ʜʠʘʛʨʘʤʤʘ. 

ʆʪʯʝʪ çʀʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʷ ʮʝʥè ʧʦʢʘʟʳʚʘʝʪ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʮʝʥ: ʜʘʪʳ ʠʟʤʝʥʝʥʠʷ ʠ 

ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʮʝʥ.  

ʀʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ çʊʦʚʘʨʳ ʩʦ ʩʭʦʞʠʤʠ ʩʚʦʡʩʪʚʘʤʠè, ʤʦʞʥʦ ʦʪʦʙʨʘʪʴ ʚ ʩʧʠʩʢʝ 

ʘʥʘʣʦʛʠ ʪʦʚʘʨʘ, ʚʳʜʝʣʠʪʴ ʠʭ ʚ ʩʧʠʩʢʝ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʮʝʥʳ ʧʦ ʚʩʝʤ ʘʥʘʣʦʛʠʯʥʳʤ 

ʪʦʚʘʨʘʤ. ʉʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʙʦʨʘ ʘʥʘʣʦʛʦʚ (ʪʦʚʘʨʦʚ ʩʦ 

ʩʭʦʞʠʤʠ ʩʚʦʡʩʪʚʘʤʠ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʥʦʤʝʥʢʣʘʪʫʨʳ ʥʘ ʟʘʢʣʘʜʢʝ çʌʠʣʴʪʨ ʧʦ 

ʩʚʦʡʩʪʚʘʤè.  

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋʇʈɸɺʃʗɽʄʓɽ ʌʆʈʄʓ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʅɸʉʊʈʆʁʂʀ 

ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ ʀʅʊɽʈʌɽʁʉɸ ɺ ʉʀʉʊɽʄɽ 1ʉ:ʇʈɽɼʇʈʀʗʊʀɽ 

 

ʅʠʢʦʥʦʚʘ ɽ.ɿ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ð ʬʦʨʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʛʨʘʤʤʦʡ. ʇʨʠʚʦʜʷʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʳʯʥʳʭ ʬʦʨʤ ʠ ʫʧʨʘʚʣʷʝʤʳʭ 

ʬʦʨʤ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʚʝʨʩʠʠ 8.2. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʜʘʥʥʳʝ ʩʝʘʥʩʦʚ, ʫʧʨʘʚʣʷʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʫʧʨʘʚʣʷʝʤʘʷ ʬʦʨʤʘ, çʪʦʥʢʠʡè ʢʣʠʝʥʪ, çʪʦʣʩʪʳʡè 

ʢʣʠʝʥʪ. 

 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʫʜʦʙʥʳʤ, 

ʵʨʛʦʥʦʤʠʯʥʳʤ, ʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʣʝʛʢʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʥʘʩʪʨʦʡʢʠ. ɺ ʩʠʩʪʝʤʝ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʠʩʪʝʤʦʡ, ʷʚʣʷʶʪʩʷ ʬʦʨʤʳ. 

ʈʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨʳ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ ʧʨʦʰʣʦ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ ʧʫʪʴ ʦʪ 

ʪʨʝʭʟʚʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ɹʘʟʘ ɼʘʥʥʳʭ - SQL-ʩʝʨʚʝʨ - ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ 1ʉ) ʩ 

çʪʦʣʩʪʳʤʠè ʢʣʠʝʥʪʘʤʠ ʚ ʚʝʨʩʠʠ 8.0 ʜʦ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʝʨʩʠʠ 8.3 ʩ çʪʦʣʩʪʳʤʠè, 

çʪʦʥʢʠʤʠè ʠ ʚʝʙ-ʢʣʠʝʥʪʘʤʠ ʠ ʨʝʟʝʨʚʥʳʤ ʢʣʘʩʪʝʨʦʤ ʩʝʨʚʝʨʦʚ 1ʉ.  

ʄʝʭʘʥʠʟʤ çʪʦʣʩʪʦʛʦè ʢʣʠʝʥʪʘ ʚʝʨʩʠʠ 8.0 ʪʨʝʙʦʚʘʣ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʩʝʨʚʝʨʦʤ 1ʉ ʠ ʤʘʣʝʡʰʠʡ ʩʙʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʧʨʠʚʦʜʠʣ ʢ ʧʦʪʝʨʝ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ 

ʢʣʠʝʥʪʘ.  ʇʦʵʪʦʤʫ ʚ ʩʣʝʜʫʶʱʝʡ ʚʝʨʩʠʠ 8.1 ʙʳʣ ʚʚʝʜʝʥ ʢʣʘʩʪʝʨ ʩʝʨʚʝʨʦʚ 1ʉ, ʚ ʢʦʪʦʨʦʤ ʦʜʠʥ 

ʠʟ ʥʠʭ ʷʚʣʷʣʩʷ ʮʝʥʪʨʘʣʴʥʳʤ. 

ɺ ʩʣʝʜʫʶʱʝʡ ʚʝʨʩʠʠ 8.2 ʧʦʷʚʠʣʩʷ ʤʝʭʘʥʠʟʤ çʪʦʥʢʦʛʦè ʢʣʠʝʥʪʘ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ 

ʢʦʪʦʨʦʛʦ ʜʘʥʥʳʝ ʧʝʨʝʜʘʚʘʣʠʩʴ ʩ ʩʝʨʚʝʨʘ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʝ, ʜʣʷ ʯʝʛʦ ʥʝ 

ʪʨʝʙʦʚʘʣʦʩʴ ʧʦʩʪʦʷʥʥʦʡ ʩʚʷʟʠ ʩ ʢʣʘʩʪʝʨʦʤ ʩʝʨʚʝʨʦʚ (ʨʠʩ. 1). ɺ ʵʪʦʡ ʘʨʭʠʪʝʢʪʫʨʝ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ çʫʧʨʘʚʣʷʝʤʦʛʦè ʧʨʠʣʦʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʨʘʙʦʪʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʘʢ çʪʦʥʢʦʛʦè ʠʣʠ ʚʝʙ-ʢʣʠʝʥʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʫʧʨʘʚʣʷʝʤʳʡ ʢʦʤʘʥʜʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʫʧʨʘʚʣʷʝʤʳʝ ʬʦʨʤʳ [1-4]. 

ɺ ʘʨʭʠʪʝʢʪʫʨʝ 8.3 ʧʦʷʚʠʣʩʷ ʨʝʟʝʨʚʥʳʡ ʢʣʘʩʪʝʨ ʩʝʨʚʝʨʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʘʙʦʪʫ 

ʩʠʩʪʝʤʳ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʦʩʥʦʚʥʦʛʦ ʢʣʘʩʪʝʨʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʨʝʟʝʨʚʥʳʡ 

ʢʣʘʩʪʝʨ ʪʨʝʙʦʚʘʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʚʩʝʭ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʠ, ʜʣʷ ʯʝʛʦ ʙʳʣʦ ʚʚʝʜʝʥʦ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʩʝʘʥʩʦʚ ʠ ʚ ʦʩʥʦʚʥʦʤ, ʠ ʚ ʨʝʟʝʨʚʥʦʤ 

ʢʣʘʩʪʝʨʘʭ ʩʝʨʚʝʨʦʚ 1ʉ. ɺ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʩʝʘʥʩʘ ʧʣʘʪʬʦʨʤʘ ʧʦʩʪʦʷʥʥʦ ʩʦʭʨʘʥʷʝʪ ʚʩʝ 

ʜʘʥʥʳʝ ʩʝʘʥʩʦʚ ʚ ʦʩʥʦʚʥʦʤ ʢʣʘʩʪʝʨʝ ʠ ʜʫʙʣʠʨʫʝʪ ʠʭ ʚ ʨʝʟʝʨʚʥʦʤ ʢʣʘʩʪʝʨʝ. ɼʘʥʥʳʝ ʩʝʘʥʩʦʚ 

ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʫ ʢʣʠʝʥʪʦʚ (çʪʦʥʢʦʤè ʠ ʚʝʙ-ʢʣʠʝʥʪʝ), çʪʦʣʩʪʳʡè ʢʣʠʝʥʪ ʧʦ-ʧʨʝʞʥʝʤʫ 
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ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʣʘʩʪʝʨʫ ʩʝʨʚʝʨʦʚ ʥʘʧʨʷʤʫʶ ʧʦ ʰʠʨʦʢʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ, ʧʨʝʨʳʚʘʥʠʝ 

ʢʦʪʦʨʦʡ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ (ʨʠʩ. 2). 

 

 
  

ɺʝʨʩʠʷ 8.0 ɺʝʨʩʠʷ 8.1 ɺʝʨʩʠʷ 8.2 

 

ʈʠʩ. 1. ʈʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨʳ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ ʦʪ ʚʝʨʩʠʠ 8.0 ʢ 8.2 

 
ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ ʚʝʨʩʠʠ 8.3 

 

ɺ ʩʦʩʪʘʚ ʜʘʥʥʳʭ ʩʝʘʥʩʦʚ ʚʭʦʜʷʪ ʠ ʬʦʨʤʳ ð ʦʙʲʝʢʪʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤʤʦʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘ ʥʝʡ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ. 

ɺ ʨʝʞʠʤʝ ʦʙʳʯʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚʩʝ ʦʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʬʦʨʤʳ, ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ, ʧʨʠ ʵʪʦʤ ʩ ʬʦʨʤʳ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ, ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʦʙʲʝʢʪʳ, 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʠ ʪ.ʜ. 

ɺ ʫʧʨʘʚʣʷʝʤʦʤ ʧʨʠʣʦʞʝʥʠʠ ʤʝʭʘʥʠʟʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʩʷ. 

ʅʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʬʦʨʤʘ ʪʦʣʴʢʦ ʧʨʦʨʠʩʦʚʳʚʘʝʪʩʷ, ʘ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʧʫʩʢʘʶʪʩʷ ʩ 

ʬʦʨʤʳ, ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʷʟʴ ʪʦʥʢʦʛʦ ʠ ʚʝʙ-ʢʣʠʝʥʪʘ ʩ 

ʢʣʘʩʪʝʨʦʤ ʩʝʨʚʝʨʦʚ 1ʉ. 

ʋʧʨʘʚʣʷʝʤʘʷ ʬʦʨʤʘ ð ʵʪʦ ʪʘʢʦʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʣʠʙʦ ʧʫʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ, ʣʠʙʦ ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʘ ʟʘʪʝʤ 

ʚʳʚʦʜʠʪʩʷ ʚ ʢʣʠʝʥʪʩʢʦʤ ʧʨʠʣʦʞʝʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʫ ʬʦʨʤʳ ʝʩʪʴ ʠ 

ʩʝʨʚʝʨʥʳʡ, ʠ ʢʣʠʝʥʪʩʢʠʡ ʢʦʥʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʫʪʦʯʥʷʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʠʭ ʜʠʨʝʢʪʠʚ ʢʦʤʧʠʣʷʮʠʠ: 
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&ʅʘʂʣʠʝʥʪʝ; 

&ʅʘʉʝʨʚʝʨʝ; 

&ʅʘʉʝʨʚʝʨʝɹʝʟʂʦʥʪʝʢʩʪʘ; 

&ʅʘʂʣʠʝʥʪʝʅʘʉʝʨʚʝʨʝɹʝʟʂʦʥʪʝʢʩʪʘ; 

&ʅʘʂʣʠʝʥʪʝʅʘʉʝʨʚʝʨʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʢʦʥʪʝʢʩʪʝ ʢʣʠʝʥʪʘ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʜʘʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ, ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʦʣʴʢʦ ʚ ʢʦʥʪʝʢʩʪʝ ʩʝʨʚʝʨʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʬʦʨʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʢʚʠʟʠʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ, ʠ ʢʦʤʘʥʜ, ʦʧʠʩʳʚʘʶʱʠʭ ʢʘʢʦʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʝ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʬʦʨʤʳ ʧʨʠʢʣʘʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʣʘʪʬʦʨʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪ 

ʬʦʨʤʫ, ʨʘʟʤʝʱʘʷ ʥʘ ʥʝʤ ʨʝʢʚʠʟʠʪʳ ʵʪʦʛʦ ʦʙʲʝʢʪʘ, ʥʦ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʩʦʟʜʘʪʴ ʬʦʨʤʫ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʩʚʦʡʩʪʚʘ ʨʝʢʚʠʟʠʪʦʚ (ʥʘʧʨʠʤʝʨ, ʮʚʝʪ ʧʦʣʷ) 

ʠʣʠ ʦʪʩʣʝʜʠʪʴ ʨʝʘʢʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʞʘʣ ʣʠ ʦʥ ʥʫʞʥʫʶ ʢʥʦʧʢʫ). 

ʈʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʧʦʤʦʛʘʝʪ ʂʦʥʩʪʨʫʢʪʦʨ ʦʙʱʠʭ ʬʦʨʤ, ʧʨʠʯʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʬʦʨʤʳ ʧʨʝʜʫʩʤʦʪʨʝʥ ʝʝ ʚʠʜ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʧʦʚʝʜʝʥʠʝ (ʨʠʩ. 3). 

 

 
 

ʈʠʩ. 3. ʂʦʥʩʪʨʫʢʪʦʨ ʦʙʱʠʭ ʬʦʨʤ 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʫʶ ʧʣʘʪʬʦʨʤʦʡ ʬʦʨʤʫ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʜʦʨʘʙʦʪʘʪʴ, 

ʥʘʧʨʠʤʝʨ, ʨʘʩʧʦʣʦʞʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʨʝʢʚʠʟʠʪʳ ʥʘ ʬʦʨʤʝ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, ʩʪʨʘʥʠʮ ʠ ʪ.ʧ.) (ʨʠʩ. 4). ʉʦʟʜʘʥʠʝ ʛʨʫʧʧʳ ʦʟʥʘʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʚ xml-

ʜʦʢʫʤʝʥʪʝ ʥʦʚʦʛʦ ʪʝʛʘ ʩʦ ʩʚʦʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩ ʚʣʦʞʝʥʥʳʤʠ ʪʝʛʘʤʠ (ʵʪʦ ʪʝ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʧʦʤʝʱʝʥʳ ʚ ʵʪʫ ʛʨʫʧʧʫ).  

ʇʦʵʪʦʤʫ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʬʦʨʤʳ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʩʠʩʪʝʤʘ ʩʥʘʯʘʣʘ ʯʠʪʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʘ ʧʦʪʦʤ ʚ ʥʠʭ ʧʝʨʝʜʘʝʪ ʩʘʤʠ ʜʘʥʥʳʝ.  

ʆʪʤʝʪʠʤ ʪʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʫʧʨʘʚʣʷʝʤʦʡ ʬʦʨʤʳ ð ʢʘʢ ʦʙʲʝʢʪ ʬʦʨʤʘ ʥʝ ʭʨʘʥʠʪʩʷ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ, ʘ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʝʝ ʦʪʢʨʳʪʠʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʭʦʜʷ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ, ʚʳʚʦʜʠʤʳʭ ʥʘ ʬʦʨʤʫ (ʯʪʦ ʠ ʚ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ); 

2. ʇʨʦʚʝʨʢʘ ʦʛʨʘʥʠʯʝʥʠʡ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʦʙʲʝʢʪʘʤ ʬʦʨʤʳ (ʝʩʣʠ ʚ ʨʦʣʠ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʘʢʦʡ-ʣʠʙʦ ʦʙʲʝʢʪ ʝʤʫ ʥʝ ʜʦʩʪʫʧʝʥ, ʪʦ ʥʘ ʬʦʨʤʫ ʵʪʦʪ ʦʙʲʝʢʪ 

ʥʝ ʙʫʜʝʪ ʚʳʚʝʜʝʥ); 
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3. ʇʨʦʚʝʨʢʘ ʦʧʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ/ʚʳʢʣʶʯʘʶʱʠʭ ʚʠʜʠʤʦʩʪʴ ʦʙʲʝʢʪʦʚ ʬʦʨʤʳ ʩʦ 

ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

4. ɺʳʧʦʣʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʬʦʨʤʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

 

 
ʈʠʩ. 4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʫʧʧ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥʥʳʭ ʬʦʨʤʳ 

 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʝʥʷʪʴ ʩʦʩʪʘʚ ʜʘʥʥʳʭ ʥʘ ʬʦʨʤʝ (ʨʠʩ. 5). 

 

 

 

 
 

ʈʠʩ. 5.  ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʨʝʞʠʤʝ 

 

ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʘʪʴ ʩ ʝʝ ʧʦʤʦʱʴʶ ʪʝ 

ʠʣʠ ʠʥʳʝ ʩʦʙʳʪʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʩʠʩʪʝʤʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ 

ʩʚʦʡʩʪʚʘ ʨʝʢʚʠʟʠʪʦʚ ʬʦʨʤʳ ʢʘʢ ʉʦʙʳʪʠʷ ð ʇʨʠ ʠʟʤʝʥʝʥʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚ ʤʦʜʫʣʝ 

ʬʦʨʤʳ ʩʦʟʜʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ð ʦʙʨʘʙʦʪʯʠʢ, ʨʝʘʣʠʟʫʶʱʘʷ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ 

ʩʦʙʳʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʷʝʤʳʝ ʬʦʨʤʳ ʷʚʣʷʶʪʩʷ ʪʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ 

ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʠʷ ʠʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʚʚʦʜʠʤʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʫʯʝʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʂ ʈɸɿʈɸɹʆʊʂɽ ʄʆɹʀʃʔʅʓʍ ʇʈʀʃʆɾɽʅʀʁ 

 

ʆʨʣʦʚʘ ʄ.ʉ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʉʣʠʚʘ ʄ.ɺ. 

 ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɸʥʘʣʠʟ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʦʙʣʘʩʪʷʭ. ɺʦ-ʧʝʨʚʳʭ, ʦʙʟʦʨ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʦ-ʚʪʦʨʳʭ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʜʭʦʜʘ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, iOS, Android, 

ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʫʤʥʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʵʪʦ 

ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʦʙʣʘʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. ɺ 

ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʨʘʟʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʢʦʤʧʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʝʝ, ʧʦʩʢʦʣʴʢʫ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʦʜʥʠ ʠ 

ʪʝ ʞʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ. ʊʠʧʠʯʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʦ ʠʤʝʝʪ ʦʜʠʥ ʩʝʨʴʝʟʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ: ʥʝʚʦʟʤʦʞʥʦ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ ʜʣʷ ʜʨʫʛʦʡ ʧʣʘʪʬʦʨʤʳ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʦʚʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ. 

ʅʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʦʪʣʘʜʢʠ 

ʧʨʠʣʦʞʝʥʠʡ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʘʠʣʫʯʰʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ, ʪ.ʢ. ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, 

ʝʜʠʥʦʦʙʨʘʟʥʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʠ ʧʦʣʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʜʘʥʥʳʤ 

ʙʘʟʦʚʦʡ ʧʣʘʪʬʦʨʤʳ. ʊʝʨʤʠʥ çʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤè ʦʪʥʦʩʠʪʩʷ ʢ ʦʧʳʪʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʥʘʩʪʨʦʡʢʠ, ʪʘʢʠʝ ʢʘʢ ʷʟʳʢ ʧʦ ʫʤʦʣʯʘʥʠʶ, 

ʚʳʙʨʘʥʥʫʶ ʮʚʝʪʦʚʫʶ ʪʝʤʫ, ʧʝʨʝʭʦʜ ʦʪ ʢʥʠʞʥʦʡ ʢ ʘʣʴʙʦʤʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. 

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ - ʜʦʙʠʪʴʩʷ 

ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤ.  

ʉʤʘʨʪʬʦʥʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʷʚʣʷʶʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʩʦʜʝʨʞʘʱʠʤʠ ʨʷʜ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʩʪʦʨʦʥʥʠʝ 
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ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥʳ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʥʘ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʷʚʣʷʶʪʩʷ: Android, iOS, Symbian, BlackBerry OS, Microsoft Windows 

Phone, Harmony OS.  

ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʧʣʘʪʬʦʨʤ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

API-ʠʥʪʝʨʬʝʡʩʘʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʬʦʨʤʳ.  

ʉ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʷʚʣʷʝʪʩʷ ʪʘʢʦʝ ʷʚʣʝʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʬʨʘʛʤʝʥʪʘʮʠʷ, 

ʢʦʪʦʨʦʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ [2, ʩ. 78]. 

ʇʦʩʢʦʣʴʢʫ ʢʦʥʮʝʧʮʠʷ çʧʠʩʘʪʴ ʦʜʠʥ ʨʘʟ, ʟʘʧʫʩʢʘʪʴ, ʛʜʝ ʫʛʦʜʥʦè ʥʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʣʫʯʰʠʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʢʦʤʧʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ, 

ʫʧʨʦʱʘʶʱʘʷ ʧʨʦʮʝʩʩʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʷʱʘʷ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ. 

ʇʦʥʷʪʠʝ ʧʣʘʪʬʦʨʤʳ ʚ ʦʙʱʝʤ ʚʠʜʝ ʚʢʣʶʯʘʝʪ ʥʘʙʦʨ ʘʧʧʘʨʘʪʥʳʭ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʚʠʩʳ ʠ ʨʘʩʰʠʨʝʥʠʷ [1, ʩ. 

1850]. ɺ ʩʣʫʯʘʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʣʘʪʬʦʨʤʘ ʩʦʩʪʦʠʪ ʠʟ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ, ʢʘʢ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢ ʠ ʟʘ ʦʩʥʦʚʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ. ʂʦʤʧʦʥʝʥʪʳ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʝʩʫʨʩʳ 

ʜʣʷ ʩʦʟʜʘʥʠʷ, ʫʩʪʘʥʦʚʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʙʦʨ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ. ʇʣʘʪʬʦʨʤʳ Android ʠ iOS ʩʦʜʝʨʞʘʪ ʯʝʪʳʨʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʨʦʚʥʷ (https://developer.apple.com/documentation/) (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ Android  ʠ IOS 

 

ʋʨʦʚʝʥʴ Android iOS 

1 Applications Cocao Touch 

2 Applications framework Media layer 

3 Libraries Core services 

4 Linux Kernel OS layer 

 

ʅʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʤʦʙʠʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʘʧʧʘʨʘʪʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʝ ʠ ʩʪʦʨʦʥʥʠʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʨʘʩʰʠʨʷʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ð ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ð ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʠʩʪʝʤʥʳʝ ʩʣʫʞʙʳ, ʢʦʪʦʨʳʝ ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ, ʪʘʢʠʝ ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ. 

ʇʦʩʣʝʜʥʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʪʝʨʬʝʡʩʳ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʨʫʛʠʤ ʫʨʦʚʥʷʤ, ʪʘʢʠʝ ʢʘʢ ʬʘʡʣʳ, ʜʨʘʡʚʝʨʳ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʧʘʤʷʪʴʶ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʋʚʝʣʠʯʝʥʠʝ ʨʳʥʢʘ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʩʣʫʞʠʣʦ ʩʪʠʤʫʣʦʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʩʨʝʜ 

ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʩʜʝʣʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʱʝ ʠ 

ʵʬʬʝʢʪʠʚʥʝʝ. ʆʩʥʦʚʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʧʨʠʣʦʞʝʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʵʪʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʘʤʠ, ʷʚʣʷʶʪʩʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʛʠʙʨʠʜʥʳʝ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ. 

ʅʠ ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʥʠ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ 

ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɽʩʪʴ ʤʥʦʛʦ ʜʨʫʛʠʭ ʩʨʝʜ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʢʘʪʝʛʦʨʠʠ. ʅʘʧʨʠʤʝʨ, 

ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ IBM Worklight ʧʦʜʨʘʟʜʝʣʷʝʪ ʢʘʪʝʛʦʨʠʶ ʛʠʙʨʠʜʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʜʚʝ ʧʦʜʢʘʪʝʛʦʨʠʠ: ʛʠʙʨʠʜʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʤʝʰʘʥʥʳʝ ʛʠʙʨʠʜʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ (https://www.ibm.com/products/software). ʉʦʛʣʘʩʥʦ IBM, ʠʩʭʦʜʥʳʡ ʢʦʜ 

ʛʠʙʨʠʜʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʩʦʩʪʦʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ HTML5 ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʚʝʙ-

ʙʨʘʫʟʝʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʤʝʰʘʥʥʳʝ ʛʠʙʨʠʜʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʚʳʟʦʚʳ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʜʘ ʯʝʨʝʟ ʩʦʙʩʪʚʝʥʥʳʡ API. 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ ð ʙʨʘʫʟʝʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʟʘʛʨʫʞʘʝʪʩʷ ʠʟ ʀʥʪʝʨʥʝʪʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʀʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʷʭ, ʪʘʢʠʭ ʢʘʢ HTML ʠ JavaScript. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʜʘʥʥʳʤ ʦʩʥʦʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ ï 

ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʝʙ-ʩʪʨʘʥʠʮ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʩʭʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʟʘʛʨʫʟʢʠ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠʟ ʀʥʪʝʨʥʝʪʘ. 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʪʨʝʙʫʶʪ ʫʩʪʘʥʦʚʢʠ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʙʥʦʚʣʝʥʠʡ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʫʩʪʨʦʡʩʪʚʝ, ʙʳʚʘʶʪ 

ʩʠʪʫʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʫʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʧʦʣʝʪʘ, ʢʦʛʜʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ 

ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʦʙʝʱʘʶʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, 

ʠʤʠʪʠʨʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ JQuery Mobile, Sencha 

Touch, JQTouch, WebApp.net, Xui ʠ ʜʨʫʛʠʝ.  

ɻʠʙʨʠʜʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʧʳʪʘʶʪʩʷ ʦʙʲʝʜʠʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʥʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɻʠʙʨʠʜʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʟʜʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

HTML5 ʠ JavaScript, ʠ ʧʦʜʨʦʙʥʦʝ ʟʥʘʥʠʝ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɻʠʙʨʠʜʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚʩʪʨʘʠʚʘʶʪ ʧʨʠʣʦʞʝʥʠʷ HTML5 ʚ ʪʦʥʢʠʡ ʩʦʙʩʪʚʝʥʥʳʡ 

ʢʦʥʪʝʡʥʝʨ (UIWebView ʚ iOS ʠ WebView ʚ Android). ʂʘʢ ʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʠʩʭʦʜʥʳʡ ʢʦʜ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʚʳʧʦʣʥʷʝʪʩʷ ʙʨʘʫʟʝʨʦʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʢʦʥʝʯʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʫʧʘʢʦʚʘʥ ʚʤʝʩʪʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʛʜʝ ʠʩʭʦʜʥʳʡ 

ʢʦʜ ʟʘʛʨʫʞʘʝʪʩʷ ʠʟ ʀʥʪʝʨʥʝʪʘ. ɻʠʙʨʠʜʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʦ, ʠ 

ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʜʘʥʥʳʤ ʫʩʪʨʦʡʩʪʚʘ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ API. ʇʨʠʤʝʨʦʤ ʩʘʤʦʛʦ ʧʦʧʫʣʷʨʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʠʙʨʠʜʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ PhoneGap (https://phonegap.com). 

ɺ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʢʦʜ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʂʦʥʝʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʧʣʘʪʬʦʨʤʳ, ʘ 

ʣʦʛʠʢʘ ʧʨʠʣʦʞʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʷʟʳʢʦʚ, ʪʘʢʠʭ ʢʘʢ Java, Ruby, XML ʠ ʪ. ʜ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ð ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʘʤ, ʥʦ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʨʝʜʳ 
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ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʦʚʳʝ ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʧʣʘʪʬʦʨʤʳ 

ʬʫʥʢʮʠʠ (ʥʘʧʨʠʤʝʨ, ʥʦʚʳʝ ʬʫʥʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʥʦʚʦʡ ʚʝʨʩʠʠ Android) 

ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʧʨʠʣʦʞʝʥʠʷʤ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠ ʝʩʣʠ ʦʥʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʨʝʜʦʡ 

ʨʘʟʨʘʙʦʪʢʠ. 

ʇʨʠʤʝʨʦʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ (ʘ ʪʘʢʞʝ ʛʠʙʨʠʜʥʳʭ ʧʨʠʣʦʞʝʥʠʡ) ʷʚʣʷʝʪʩʷ 

Appcelerator Titanium Mobile (http://www.appcelerator.com/). 

ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʢʦʤʧʠʣʠʨʫʶʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ, ʠ ʜʣʷ 

ʢʘʞʜʦʡ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʩʦʟʜʘʝʪʩʷ ʚʝʨʩʠʷ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʇʦʧʫʣʷʨʥʳʤ ʧʨʠʤʝʨʦʤ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ Applause (https://github.com/applause/applause). 

ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʦʡ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʢʦʜ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠʣʠ ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʨʘʩʰʠʨʠʪʴ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʢʦʜ ʩʦʙʩʪʚʝʥʥʳʤ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ 

ʥʘʪʠʚʥʦʛʦ ʢʦʜʘ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʝʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʨʠʚʝʜʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ [3, ʩ. 305]: 

ð ʈʘʟʤʝʱʝʥʠʝ ʥʘ ʨʳʥʢʝ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ). ʆʮʝʥʠʚʘʝʪʩʷ, ʥʘʩʢʦʣʴʢʦ ʣʝʛʢʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʤʝʱʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʤʘʛʘʟʠʥʘʭ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʪʘʢʠʭ ʢʘʢ 

Google Play ʠʣʠ AppStore; 

ð ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʮʝʥʠʚʘʝʪʩʷ, ʤʦʞʥʦ ʣʠ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʧʫʣʷʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ JavaScript; 

ð ɼʦʩʪʫʧ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʜʘʥʥʳʤ. ʆʮʝʥʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʫ ʧʨʠʣʦʞʝʥʠʷ 

ʜʦʩʪʫʧʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʠʣʠ ʧʦʣʥʦʛʦ, ʢ ʙʘʟʦʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʜʘʥʥʳʤ ʫʩʪʨʦʡʩʪʚʘ; 

ð ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʚʥʝʰʥʠʡ ʚʠʜ. ʆʮʝʥʠʚʘʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ 

ʧʨʠʣʦʞʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢ, ʪʘʢʠʭ ʢʘʢ JQuery Mobile; 

ð ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʚʦʩʧʨʠʥʠʤʘʝʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʆʮʝʥʠʚʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʤʥʝʥʠʶ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʥʠʟʢʘʷ, ʩʨʝʜʥʷʷ ʠʣʠ 

ʚʳʩʦʢʘʷ). ʕʪʦʪ ʢʨʠʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʫʶ ʵʤʧʠʨʠʯʝʩʢʫʶ ʦʮʝʥʢʫ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʧʳʪʝ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʀʥʪʝʨʥʝʪʝ. ʅʘ ʦʙʱʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʧʦʜʨʦʙʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɽʩʪʴ ʤʥʦʛʦ ʜʨʫʛʠʭ ʩʪʦʣʴ ʞʝ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʙʦʛʘʱʝʥʠʷ ʵʪʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ [3, ʩ. 305].  

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʣʫʯʰʝʛʦ ʤʝʪʦʜʘ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, 

ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʮʝʣʦʤ. ʅʘ ʚʳʙʦʨ ʙʫʜʝʪ ʚʣʠʷʪʴ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤʠ ʢʨʠʪʝʨʠʷʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʱʝʥʠʝ ʚ ʤʘʛʘʟʠʥ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, 

ʜʦʩʪʫʧ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʘ ʪʘʢʞʝ ʥʝʪ ʥʘʤʝʨʝʥʠʷ ʚʢʣʘʜʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ ʚ ʢʦʥʢʨʝʪʥʫʶ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʜʭʦʜ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ 

ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʝʡ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʠ ʠʭ ʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ. ʇʨʠʣʦʞʝʥʠʷ 
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ʛʠʙʨʠʜʥʳʝ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʝ ð ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʤʘʛʘʟʠʥ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ, ʝʩʣʠ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ. ɽʩʣʠ ʩʦʙʩʪʚʝʥʥʳʡ, ʘ ʥʝ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ 

ʚʥʝʰʥʠʡ ʚʠʜ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤʠ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ ʧʦʜʭʦʜ. 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ  

ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

 

ʂʨʠʪʝʨʠʠ ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ ɻʠʙʨʠʜʥʳʝ ʀʥʪʝʨʧʨʝʪʠʨʫ

ʝʤʳʝ 

ʉʛʝʥʝʨʠʨʦ

ʚʘʥʥʳʝ 

ʈʘʟʤʝʱʝʥʠʝ ʥʘ ʨʳʥʢʝ + + 

ʅʝ ʦʙʷʟʘʪʝʣʴʥʦ 

+ + 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ 

+ + + + 

ɼʦʩʪʫʧ ʢ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ 

ʜʘʥʥʳʤ 

ʆʛʨʘʥʠʯʝʥ ʆʛʨʘʥʠʯʝʥ ʆʛʨʘʥʠʯʝʥ ʇʦʣʥʳʡ 

ʜʦʩʪʫʧ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ ʠ ʚʥʝʰʥʠʡ 

ʚʠʜ 

ʉʤʦʜʝʣʠʨʦʚʘʥʥʳ

ʡ 

ʉʤʦʜʝʣʠʨʦʚʘʥʥʳ

ʡ 

ʅʘʪʠʚʥʳʡ ʅʘʪʠʚʥʳʡ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʚʦʩʧʨʠʥʠʤʘʝʤʘʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʅʠʟʢʦ ʉʨʝʜʥʝ ʉʨʝʜʥʝ ɺʳʩʦʢʦ 

 

ʈʝʘʣʠʟʘʮʠʷ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʦ 

ʩʫɦʝʩʪʚʫʶʱʠʝ ʙʝʩʧʣʘʪʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ (ʪʘʢʠʝ ʢʘʢ Applause (https://clck.ru/T9YhX) ʠʣʠ 

iPhonical (https://clck.ru/T9YjP) ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ [3, ʩ. 

300]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʤ ʨʝʰʝʥʠʝʤ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ, 

ʪʘʢʠʝ ʢʘʢ HTML5 ʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʙʫʜʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʙʫʜʫʱʝʤ. 
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ʆʉʅʆɺʓ ʉʆɿɼɸʅʀʗ ʇɸʅʆʈɸʄ 

ɼʃʗ ʈɽɸʃʀɿɸʎʀʀ ɺʀʈʊʋɸʃʔʅʆʁ ʕʂʉʂʋʈʉʀʀ 

 

ʇʘʱʝʥʢʦ ɸ. ʀ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʄʘʥʶʢʦʚʘ ʅ. ɺ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʘʥʦʨʘʤ ʚ ʦʙʣʘʩʪʠ 

ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʢʫʨʩʠʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʘʥʦʨʘʤʳ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʛʦʪʦʚʦʡ ʧʘʥʦʨʘʤʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʘʣʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʵʢʩʢʫʨʩʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʥʦʨʘʤʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʘʥʦʨʘʤ, ʚʠʨʪʫʘʣʴʥʘʷ ʵʢʩʢʫʨʩʠʷ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʵʢʩʢʫʨʩʠʠ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʧʘʥʦʨʘʤʳ, ʨʘʙʦʪʘ ʚ PTGui. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʢʫʨʩʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ 

ʚ ʧʨʦʩʤʦʪʨʝ, ʧʨʦʛʫʣʢʝ ʠ ʥʝ ʪʦʣʴʢʦ. ʕʪʦ ʥʘʤʥʦʛʦ ʠʥʪʝʨʝʩʥʝʝ ʧʘʩʩʠʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. ɼʘʥʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʝʪ ʷʨʢʠʝ ʚʧʝʯʘʪʣʝʥʠʷ ʠ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦʝ ʧʨʝʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʩ ʯʝʤ ʠʤʝʝʰʴ 

ʜʝʣʦ, ʚʝʜʴ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʠʨʪʫʘʣʴʥʦʡ ʵʢʩʢʫʨʩʠʠ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʦʙʳʯʥʫʶ ʬʦʪʦʛʨʘʬʠʶ ʠʣʠ 

ʚʠʜʝʦ, ʟʨʠʪʝʣʴ ʚʠʜʠʪ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʝʤʫ ʧʦʢʘʟʳʚʘʶʪ, ʠ ʥʝ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ 

ʧʨʦʩʤʦʪʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʳʝ ʵʢʩʢʫʨʩʠʠ ʵʬʬʝʢʪʠʚʥʳ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʃʶʜʷʤ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʪʨʫʜʥʦ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ, 

ʧʦʵʪʦʤʫ ʚʠʨʪʫʘʣʴʥʘʷ ʵʢʩʢʫʨʩʠʷ ð ʭʦʨʦʰʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʠʤ. 

ʂ ʪʦʤʫ ʞʝ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʩʦʙʣʶʜʘʝʪʩʷ ʨʝʞʠʤ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʠʜʝʷ 

ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʧʨʦʚʦʜʠʪʴ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʜʦʤʘ, ʧʫʪʝʰʝʩʪʚʫʷ ʩ ʧʦʤʦʱʴʶ 

ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʢʫʨʩʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤ ʚʩʝʛʦ ʤʠʨʘ, ʠ ʧʨʠ ʵʪʦʤ, ʥʝ 

ʥʘʨʫʰʘʷ ʫʩʣʦʚʠʷ ʢʘʨʘʥʪʠʥʘ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʬʦʪʦʧʘʥʦʨʘʤʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʬʦʪʦʛʨʘʬʠʡ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʩʰʠʚʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʝʜʠʥʫʶ 

ʧʘʥʦʨʘʤʫ. ɺ ʬʦʪʦʘʧʧʘʨʘʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʫʯʪʝʥʘ ʬʫʥʢʮʠʷ ʬʠʢʩʘʮʠʠ ʵʢʩʧʦʟʠʮʠʠ ð ʨʫʯʥʦʡ 

ʨʝʞʠʤ ʫʩʪʘʥʦʚʢʠ ʚʳʜʝʨʞʢʠ ʠ ʜʠʘʬʨʘʛʤʳ, ʘ ʪʘʢʞʝ ʨʫʯʥʦʡ ʨʝʞʠʤ ʫʩʪʘʥʦʚʢʠ ʙʘʣʘʥʩʘ ʙʝʣʦʛʦ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʢʘʢʘʷ-ʣʠʙʦ ʬʦʪʦʛʨʘʬʠʷ ʥʝ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʜʨʫʛʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʠ 

ʷʨʢʦʩʪʴʶ. ɼʣʷ ʩʲʝʤʢʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʮʠʬʨʦʚʘʷ ʚʠʜʝʦʢʘʤʝʨʘ Sony FDR-AX33. 

ʎʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʪʦʘʧʧʘʨʘʪ, ʥʦ ʫʞʝ ʠʤʝʝʪʩʷ ʜʦʩʪʦʡʥʘʷ ʚʠʜʝʦʢʘʤʝʨʘ, ʢʦʪʦʨʘʷ 

ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʝʪ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ [1].  

ʆʜʥʠʤ ʠʟ ʚʝʩʦʤʳʭ ʤʦʤʝʥʪʦʚ ʩʦʟʜʘʥʠʷ ʧʘʥʦʨʘʤʳ ð ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʚʠʜʝʦʢʘʤʝʨʳ ʚʦʢʨʫʛ ʥʦʜʘʣʴʥʦʡ ʪʦʯʢʠ ʦʙʲʝʢʪʠʚʘ. ʅʦʜʘʣʴʥʘʷ ʪʦʯʢʘ ð ʪʦʯʢʘ ʚʥʫʪʨʠ 

ʦʙʲʝʢʪʠʚʘ ʢʘʤʝʨʳ, ʛʜʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʣʫʯʠ ʩʚʝʪʘ, ʠʜʫʱʠʝ ʢ ʤʘʪʨʠʮʝ. ʇʨʠ ʚʨʘʱʝʥʠʠ 
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ʚʠʜʝʦʢʘʤʝʨʳ ʚʦʢʨʫʛ ʵʪʦʡ ʩʘʤʦʡ ʪʦʯʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʧʘʨʘʣʣʘʢʩ ʦʙʲʝʢʪʦʚ. ʇʘʨʘʣʣʘʢʩ ð 

ʩʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʬʨʦʥʪʘʣʴʥʦʛʦ ʧʣʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʦʙʲʝʢʪʘʤʠ ʟʘʜʥʝʛʦ ʧʣʘʥʘ ʧʨʠ 

ʧʦʚʦʨʦʪʝ ʚʠʜʝʦʢʘʤʝʨʳ. ʕʪʦ ʩʤʝʱʝʥʠʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʦʙʣʝʤʳ ʧʨʠ ʩʰʠʚʘʥʠʠ ʧʘʥʦʨʘʤ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʰʪʘʪʠʚ ʩ ʧʘʥʦʨʘʤʥʦʡ ʛʦʣʦʚʢʦʡ. 

ʌʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʜʘʣʴʥʝʡʰʠʡ ʢʘʜʨ ʩʪʦʠʪ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʧʝʨʝʢʨʳʚʘʣ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʨʠʤʝʨʥʦ ʥʘ 30-35%. ɹʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʧʝʨʝʢʨʳʪʠʷ ʦʟʥʘʯʘʝʪ ʣʫʯʰʝʝ 

ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ ʛʦʪʦʚʦʡ ʬʦʪʦʧʘʥʦʨʘʤʳ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʦʭʦʞʠʭ ʦʙʲʝʢʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʣʠʥʠʷ ʛʦʨʠʟʦʥʪʘ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʪʦ ʧʦʟʚʦʣʷʶʪ 

ʧʫʟʳʨʴʢʦʚʳʝ ʫʨʦʚʥʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʰʪʘʪʠʚʝ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʩʪʘ ʰʚʦʚ ʣʫʯʰʝ 

ʨʘʩʧʦʣʘʛʘʪʴ ʥʘ ʜʦʚʦʣʴʥʦ ʦʜʥʦʪʦʥʥʳʭ ʦʙʲʝʢʪʘʭ. 

ʇʨʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʚʘʞʥʦ, ʯʪʦʙʳ ʥʝ ʧʦʧʘʜʘʣʠ ʜʚʠʞʫʱʠʝʩʷ ʦʙʲʝʢʪʳ ʚ ʢʘʜʨ, 

ʥʘʧʨʠʤʝʨ, ʣʶʜʠ, ʦʙʣʘʢʘ, ʪʨʘʥʩʧʦʨʪ, ʢʘʯʘʶʱʠʝʩʷ ʦʪ ʚʝʪʨʘ ʵʣʝʤʝʥʪʳ, ʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʝ 

ʠʟʤʝʥʷʣʦʩʴ ʦʩʚʝʱʝʥʠʝ. ʊʘʢ ʞʝ ʚʘʞʥʦ ʟʘʨʘʥʝʝ ʦʙʜʫʤʘʪʴ ʪʦʯʢʠ ʩʲʝʤʢʠ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʩʲʝʤʢʠ 

 

ʇʨʠʤʝʥʝʥʠʝ ʘʚʪʦʬʦʢʫʩʠʨʦʚʢʠ ʧʨʠ ʩʲʝʤʢʝ 3D-ʧʘʥʦʨʘʤʳ ʚʦʟʤʦʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʢʘʜʨʳ ʤʦʛʫʪ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ, ʠʣʠ, ʯʪʦ ʥʘʤʥʦʛʦ ʭʫʞʝ, ʥʝʢʦʪʦʨʳʝ 

ʢʘʜʨʳ ʤʦʛʫʪ ʚʦʚʩʝ ʦʢʘʟʘʪʴʩʷ ʚʥʝ ʬʦʢʫʩʘ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʦʙʨʘʪʴ ʧʘʥʦʨʘʤʫ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ 

(https://clck.ru/T9Yw5). 

ʉʰʠʚʘʥʠʝ ʬʦʪʦʛʨʘʬʠʡ ʚ ʚʠʨʪʫʘʣʴʥʳʝ ʧʘʥʦʨʘʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʘʭ, ʦʙʳʯʥʦ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʰʠʚʘʪʴ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ, ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ ʨʫʯʥʦʤ ʨʝʞʠʤʘʭ. ʇʦʩʢʦʣʴʢʫ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʰʪʘʪʠʚ, ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʚʠʜʝʦʢʘʤʝʨʳ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ, 

ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʢʘʟʳʚʘʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʥʘ ʚʩʝʭ ʧʘʨʘʭ ʬʦʪʦʛʨʘʬʠʡ ʥʝʪ, ʵʪʦ 

ʧʦʪʨʝʙʫʝʪʩʷ ʩʜʝʣʘʪʴ ʣʠʰʴ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʩʥʠʤʢʘʭ ʜʣʷ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʝʡ ʧʘʥʦʨʘʤʳ.  

ʇʦʪʦʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʦʩʪʳʢʦʚʢʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʚʨʫʯʥʫʶ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ 

ʛʨʘʥʠʯʘʱʠʭ ʬʦʪʦʛʨʘʬʠʡ. ʇʦʩʣʝʜʥʝʝ ʜʦʩʪʘʪʦʯʥʦ ʢʨʦʧʦʪʣʠʚʦ, ʥʦ ʟʘʯʘʩʪʫʶ ʤʦʞʥʦ ʩʦʚʤʝʩʪʠʪʴ 

ʜʘʣʝʢʦ ʥʝ ʠʜʝʘʣʴʥʳʝ ʢʘʜʨʳ. ʂʦʥʝʯʥʦ, ʢʘʯʝʩʪʚʦ ʩʰʠʚʘʥʠʷ ʬʦʪʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. ɿʘʪʝʤ, ʥʘ ʬʠʥʘʣʴʥʦʤ ʵʪʘʧʝ ʩʦʩʝʜʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʤʝʰʠʚʘʶʪʩʷ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠʭ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. 
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ʀʪʦʛʦʤ ʜʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʙʫʜʝʪ ʩʦʟʜʘʥʥʘʷ ʧʘʥʦʨʘʤʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʝʝ 

ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʥʫʞʥʦ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʬʦʪʦʧʘʥʦʨʘʤʫ ʚ ʧʦʜʭʦʜʷʱʠʡ ʬʦʨʤʘʪ, ʘ ʜʣʷ 

ʧʨʝʟʝʥʪʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʥʦʨʘʤʳ ʚ ʩʝʪʠ ʝʝ ʧʦʪʨʝʙʫʝʪʩʷ ʚʨʫʯʥʫʶ ʚʩʪʨʦʠʪʴ ʚ ʬʘʡʣ 

ʩʫʱʝʩʪʚʫʶʱʝʡ web-ʩʪʨʘʥʠʮʳ ʣʠʙʦ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʰʘʙʣʦʥʥʫʶ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʫ 

(http://habrahabr.ru/qa/4885). 

ʇʨʦʛʨʘʤʤʘ PTGui (ʧʨʦʜʫʢʪ ʥʠʜʝʨʣʘʥʜʩʢʦʡ ʢʦʤʧʘʥʠʠ New House Internet Services 

BV) ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʣʫʯʰʠʭ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʰʠʚʘʥʠʷ ʢʘʨʪʠʥʦʢ. 

ʀʟʥʘʯʘʣʴʥʦ ʧʨʦʛʨʘʤʤʘ ʟʘʜʫʤʳʚʘʣʘʩʴ ʢʘʢ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʦʧʫʣʷʨʥʦʡ ʩʨʝʜʳ ʩʦʟʜʘʥʠʷ 

ʬʦʪʦʧʘʥʦʨʘʤ Panorama Tools. ɿʘʪʝʤ, ʩ ʚʝʨʩʠʠ 5.0, ʧʨʦʛʨʘʤʤʘ ʩʪʘʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʢʘʢ 

ʜʦʧʦʣʥʝʥʠʝ ʜʣʷ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʠ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʬʦʪʦʧʘʥʦʨʘʤ. 

PTGui ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʚʠʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ, ʩʛʣʘʞʠʚʘʪʴ ʛʦʨʠʟʦʥʪ, 

ʧʨʦʚʦʜʠʪʴ ʢʦʨʨʝʢʮʠʶ ʮʚʝʪʘ ʠ ʵʢʩʧʦʟʠʮʠʠ. ʊʘʢ ʞʝ ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʥʦʛʦʨʷʜʥʳʭ ʧʘʥʦʨʘʤ ʠ ʙʦʣʴʰʠʭ ʛʠʛʘʧʠʢʩʝʣʴʥʳʭ ʬʦʪʦ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʞʥʦ 

ʩʦʭʨʘʥʷʪʴ ʚ ʚʠʜʝ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʘʨʪʠʥʢʠ. ɼʘʣʴʰʝ ʝʝ ʫʜʦʙʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚ ʬʦʪʦʰʦʧʝ. 

ʀʤʝʝʪʩʷ ʧʦʜʜʝʨʞʢʘ HDR. ʅʘ ʩʢʨʠʥʰʦʪʝ ʧʦʢʘʟʘʥʦ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ. 2). 
 

 
ʈʠʩ. 2. ʆʢʥʦ çPTGuiè 

 

ʇʨʦʚʦʜʷ ʨʘʙʦʪʫ ʚ ʧʨʦʩʪʦʤ ʨʝʞʠʤʝ, ʬʦʪʦʧʘʥʦʨʘʤʘ ʩʦʟʜʘʝʪʩʷ ʟʘ ʪʨʠ ʰʘʛʘ: ʟʘʛʨʫʟʢʘ 

ʬʦʪʦʛʨʘʬʠʡ, ʘʥʘʣʠʟ ʬʦʪʦ, ʩʦʟʜʘʥʠʝ ʧʘʥʦʨʘʤʳ.  

ʇʦʩʣʝ ʩʲʝʤʢʠ ʥʫʞʥʳʭ ʣʦʢʘʮʠʡ, ʤʦʞʥʦ ʙʫʜʝʪ ʧʝʨʝʡʪʠ ʢ ʩʦʟʜʘʥʠʶ ʧʘʥʦʨʘʤʳ. 

ʅʘʯʠʥʘʝʤ ʩ ʟʘʛʨʫʟʢʠ ʬʦʪʦ ʚ PTGui (ʨʠʩ. 3). ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʥʦʧʢʠ ʠ ʫʢʘʟʘʚ ʥʘ ʜʠʩʢʝ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʠʣʠ ʧʨʦʩʪʦ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ 

ʥʫʞʥʳʭ ʬʘʡʣʦʚ ʚ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ.  
 

 
ʈʠʩ. 3. ɿʘʛʨʫʟʢʘ ʩʥʠʤʢʦʚ ʚ ñPTGuiò 
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ɺ ʧʨʦʛʨʘʤʤʝ ʬʦʪʦʛʨʘʬʠʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʘʷ ʣʝʥʪʘ (ʨʠʩ. 4). ʅʘʞʘʚ 

ʥʘ ʣʝʥʪʫ, ʧʦʷʚʠʪʩʷ ʦʢʥʦ Source Images. ɺ ʥʝʤ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦʨʷʜʦʢ ʨʘʟʤʝʱʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ. 
 

 
ʈʠʩ. 4. ʃʝʥʪʘ ʩ ʬʦʪʦʛʨʘʬʠʷʤʠ ʚ ñPTGuiò 

 

ɼʘʣʴʰʝ ʞʤʝʤ ʢʥʦʧʢʫ ñAlign imagesò. ʅʘʯʥʝʪʩʷ ʘʥʘʣʠʟ ʟʘʛʨʫʞʝʥʥʳʭ ʬʦʪʦʛʨʘʬʠʡ, 

ʧʦʩʣʝ ʯʝʛʦ ʚ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʟʦʥʘʭ ʩʤʝʞʥʳʭ ʩʥʠʤʢʦʚ ʩʦʟʜʘʩʪ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ. ɼʘʣʝʝ 

PTGui ʩʢʣʝʠʪ ʬʦʪʦ ʠ ʦʧʪʠʤʠʟʠʨʫʝʪ ʠʭ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʝʜʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ, ʥʘ ʵʢʨʘʥʝ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ Panorama Editor (ʨʠʩ. 5). ɿʜʝʩʴ 

ʤʦʞʥʦ ʤʝʥʷʪʴ ʦʨʠʝʥʪʘʮʠʶ ʧʦʣʥʦʡ ʧʘʥʦʨʘʤʳ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʯʘʩʪʝʡ. ɼʚʠʛʘʷ ʧʦʣʟʫʥʦʢ ʩʙʦʢʫ, 

ʤʦʞʥʦ ʦʙʨʝʟʘʪʴ ʥʝʥʫʞʥʳʝ ʚ ʧʘʥʦʨʘʤʝ ʦʙʲʝʢʪʳ. 

 

 
 

ʈʠʩ. 5. ʆʢʥʦ ñPanorama Editorò 

 

ʇʦʨʦʡ ʧʨʦʛʨʘʤʤʘ ʥʝ ʩʦʚʩʝʤ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʤʝʩʪʘ ʩʢʣʝʠʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʠʥʦʛʜʘ ʥʫʞʥʦ ʚʨʫʯʥʫʶ ʩʰʠʚʘʪʴ ʬʦʪʦʛʨʘʬʠʠ, ʜʦʙʘʚʣʷʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ. 
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ʂʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ð ʧʘʨʳ ʦʪʤʝʪʦʢ ʥʘ ʩʰʠʚʘʝʤʳʭ ʢʘʨʪʠʥʢʘʭ. ʆʥʠ ʦʙʦʟʥʘʯʘʶʪ 

ʦʜʠʥʘʢʦʚʳʝ ʦʙʲʝʢʪʳ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ. ʏʝʤ ʪʦʯʥʝʝ ʫʢʘʟʘʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʠ ʯʝʤ ʙʦʣʴʰʝ 

ʠʭ ʫʢʘʟʘʪʴ, ʪʝʤ ʥʝʟʘʤʝʪʥʝʝ ʧʦʣʫʯʠʪʩʷ ʰʦʚ ʤʝʞʜʫ ʩʥʠʤʢʘʤʠ. ʏʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʪʦʯʢʘʤʠ ʠʟʦʙʨʘʞʝʥʠʡ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ Control Points. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʰʠʚʘʝʤʳʝ ʢʘʜʨʳ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʧʘʨʳ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (ʨʠʩ. 6). ʊʦʯʢʠ ʠʤʝʶʪ 

ʥʫʤʝʨʘʮʠʶ ʜʣʷ ʫʜʦʙʩʪʚʘ. ʊʘʢ ʞʝ ʢʘʞʜʘʷ ʧʘʨʘ ʪʦʯʝʢ ʠʤʝʝʪ ʩʚʦʡ ʮʚʝʪ ʜʣʷ ʙʦʣʝʝ ʣʝʛʢʦʛʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. ʇʦʜ ʩʥʠʤʢʘʤʠ ʥʘʭʦʜʠʪʩʷ ʪʘʙʣʠʮʘ ʩ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʦʨʜʠʥʘʪʘʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ.  

 

 
ʈʠʩ. 6. ʄʝʥʶ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʠʥʦʛʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʦ, ʚʝʜʴ ʘʣʛʦʨʠʪʤʳ 

ʧʨʦʛʨʘʤʤʳ ʥʝ ʠʜʝʘʣʴʥʳ. ɽʩʣʠ ʪʘʢʦʝ ʩʣʫʯʠʣʦʩʴ, ʩʪʦʠʪ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ 

ʥʝʚʝʨʥʦʡ ʪʦʯʢʝ, ʘ ʟʘʪʝʤ ʫʜʘʣʠʪʴ ʥʝʫʜʘʯʥʫʶ ʦʪʤʝʪʢʫ ʢʦʤʘʥʜʦʡ ñDeleteò. 

ʇʦʪʦʤ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʚʨʫʯʥʫʶ, ʥʘʞʠʤʘʷ ʧʦ ʩʥʠʤʢʘʤ ʥʘ 

ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ. ʇʘʨʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ ʙʫʜʝʪ ʫʢʘʟʘʥʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʦ ʥʫʞʥʦ ʙʫʜʝʪ ʧʨʦʩʣʝʜʠʪʴ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʝʝ ʧʦʩʪʘʚʠʣʠ ʘʣʛʦʨʠʪʤʳ. ɽʩʣʠ 

ʦʥʘ ʫʢʘʟʘʥʘ ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʦ, ʥʫʞʥʦ ʧʝʨʝʜʚʠʥʫʪʴ ʝʝ ʥʘ ʧʨʘʚʠʣʴʥʦʝ ʤʝʩʪʦ. ɼʘʣʝʝ ʥʘʜʦ 

ʫʩʪʘʥʦʚʠʪʴ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ, ʧʳʪʘʷʩʴ, 

ʨʘʩʩʪʘʚʠʪʴ ʠʭ ʥʝ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʘ ʧʦ ʚʩʝʡ ʧʝʨʝʢʨʳʚʘʶʱʝʡʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʠʤʢʦʚ. 

ʊʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʦ ʨʘʟʤʝʱʘʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ. 

ɼʣʷ ʠʜʝʘʣʴʥʦʡ ʩʢʣʝʡʢʠ ʙʝʟ ʚʠʜʥʳʭ ʰʚʦʚ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʤʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʪʦʯʝʢ ʜʦʣʞʥʦ ʙʳʪʴ, ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ. ɺʦ ʚʨʝʤʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʜʦʣʞʥʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʚʳʨʘʚʥʠʚʘʪʴʩʷ ʢʘʜʨʳ ʧʘʥʦʨʘʤʳ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʤʠʥʠʤʘʣʴʥʫʶ ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʳʤʠ ʪʦʯʢʘʤʠ (https://clck.ru/T7hoC). 

ʏʪʦʙʳ ʵʪʦ ʩʜʝʣʘʪʴ ʥʫʞʥʦ ʦʪʢʨʳʪʴ ʚʢʣʘʜʢʫ Optimizer, ʧʝʨʝʜ ʵʪʠʤ ʥʘʞʘʚ Advanced ʥʘ 

ʚʢʣʘʜʢʝ Project Assistant ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʘʩʰʠʨʝʥʥʳʡ ʨʝʞʠʤ. ɺ ʩʧʠʩʢʝ ʢʦʨʨʝʢʮʠʠ 

ʜʠʩʪʦʨʩʠʠ ʣʠʥʟʳ ʚʳʙʨʘʪʴ ʦʧʮʠʶ ñHeavy + lens shiftò. ɺʳʙʠʨʘʝʤ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ 

PTGui, ʟʘʧʫʩʢʘʝʤ ʧʨʦʮʝʩʩ ʦʧʪʠʤʠʟʘʮʠʠ, ʟʘʪʝʤ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʦʢʥʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʥʠʤʘʣʴʥʦʝ, ʩʨʝʜʥʝʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʪʦʯʢʘʤʠ. ʅʫʞʥʦ ʩʜʝʣʘʪʴ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ ʩʨʝʜʥʶʶ ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʪʦʯʢʘʤʠ. ʇʦʤʠʤʦ ʮʠʬʨ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʦʧʪʠʤʠʟʘʮʠʠ PTGui ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʝʱʝ 

ʦʜʥʫ ʦʮʝʥʢʫ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ð ñvery badò, ñbadò, ñnot so badò, ñnot so goodò, "good", 
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"very good" ʠʣʠ "too good to be true". ʆʜʥʘʢʦ, ʧʦʣʘʛʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʜʘʥʥʳʝ ʦʮʝʥʢʠ ʥʝ ʥʫʞʥʦ, 

ʪʘʢ ʢʘʢ ʨʘʟʤʝʨ ʠʩʭʦʜʥʳʭ ʬʦʪʦʛʨʘʬʠʡ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ʃʫʯʰʝ ʫʤʝʥʴʰʠʪʴ ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ, ʝʩʣʠ ʦʥʦ ʚʳʭʦʜʠʪ ʙʦʣʴʰʝ 20 pix. ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʪʘʙʣʠʮʝ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. ʉʣʝʜʫʝʪ 

ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʙʳʣʠ ʫʧʦʨʷʜʦʯʝʥʳ ʧʦ ʨʘʩʩʪʦʷʥʠʶ. ɽʩʣʠ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʪʦʯʢʠ ʩʠʣʴʥʦ ʦʪʢʣʦʥʝʥʳ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʪʦ ʠʭ ʩʪʦʠʪ ʫʜʘʣʠʪʴ. ɼʘʣʝʝ 

ʚʥʦʚʴ ʚʳʧʦʣʥʷʝʤ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪ. ɾʝʣʘʪʝʣʴʥʦ ʧʦʚʪʦʨʠʪʴ ʫʜʘʣʝʥʠʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʩ ʧʣʦʭʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʩʩʪʦʷʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʶ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ 

ʜʦʩʪʠʛʥʫʪ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʘʢʦ, ʥʫʞʥʦ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʦʩʪʘʚʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʜʣʷ ʩʢʣʝʠʚʘʥʠʷ ʧʘʥʦʨʘʤʳ ʠ ʥʝ ʧʦʢʘʟʘʣʠʩʴ ʜʝʬʝʢʪʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʣʫʯʠʣʠ ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ 19.52 pix, ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ 

ʧʦʣʫʯʠʣ ʦʮʝʥʢʫ ñvery goodò (ʨʠʩ. 7). ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʥʘʤ ʧʦʜʭʦʜʠʪ, ʤʦʞʝʤ ʜʚʠʛʘʪʴʩʷ ʜʘʣʴʰʝ. 

 

 
ʈʠʩ. 7. ʈʝʟʫʣʴʪʘʪ ʦʧʪʠʤʠʟʘʮʠʠ 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʳ ʚʳʧʦʣʥʠʣʠ ʦʧʪʠʤʠʟʘʮʠʶ, ʧʝʨʝʭʦʜʠʤ ʥʘ ʟʘʢʣʘʜʢʫ Create Panorama. 

ʊʫʪ ʤʦʞʥʦ ʟʘʜʘʪʴ ʧʫʪʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʤʷ ʬʘʡʣʘ, ʚʳʙʨʘʪʴ ʬʦʨʤʘʪ ʧʘʥʦʨʘʤʳ ʥʫʞʥʳʡ ʨʘʟʤʝʨ. 

ʄʝʥʶ Create Panorama ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ (ʨʠʩ. 8).  

 
ʈʠʩ. 8. ʄʝʥʶ Create Panorama 
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ɺ PTGui Pro ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʧʘʥʦʨʘʤʫ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ, ʛʜʝ ʢʘʞʜʳʡ ʠʟ ʩʣʦʝʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʞʜʦʤʫ ʥʘʯʘʣʴʥʦʤʫ ʩʥʠʤʢʫ ʧʘʥʦʨʘʤʳ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ 

ʧʦʣʝʟʥʦʡ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʝʪʫʰʠʨʦʚʘʪʴ ʥʘ ʧʘʥʦʨʘʤʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʜʚʠʞʫʱʠʝʩʷ 

ʦʙʲʝʢʪʳ. 

ʀ ʚʦʪ, ʥʘʯʠʥʘʝʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʘʥʦʨʘʤʳ ʠ ʞʜʝʤ ʦʢʦʥʯʘʥʠʷ. ʇʨʦʮʝʩʩ ʤʦʞʝʪ 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʦʪ ʩʯʠʪʘʥʳʭ ʩʝʢʫʥʜ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ɺʩʝ ʟʘʚʠʩʠʪ ʤʦʱʥʦʩʪʠ ʇʂ, ʨʘʟʤʝʨʘ 

ʩʥʠʤʢʦʚ, ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʘ ʠʪʦʛʦʚʦʡ ʧʘʥʦʨʘʤʳ. 

ʇʦʣʫʯʘʝʤ ʧʨʦʝʢʮʠʶ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʘʥʦʨʘʤʳ. ʈʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ (ʨʠʩ. 9). 

 

 
 

ʈʠʩ. 9. ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʘʥʦʨʘʤʘ (https://clck.ru/T7hpd) 

 

ɺ ʠʪʦʛʝ ð ʛʦʪʦʚʘ̫ ʧʘʥʦʨʘʤʘ, ʢʦʪʦʨʘ ̫ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩ ̫ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʡ ʵʢʩʢʫʨʩʠʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʃʘʧʠʥ ɸ.ʀ. ʌʦʪʦʛʨʘʬʠʷ ʢʘʢé ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɻʋ, 2003. 

 

Éʇʘʱʝʥʢʦ ɸ. ʀ., ʄʘʥʶʢʦʚʘ ʅ. ɺ., 2020 
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ʈɽɸʃʀɿɸʎʀʗ ʇɸʊʊɽʈʅɸ çʊʈɽʍʉʃʆʁʅɸʗ ɸʈʍʀʊɽʂʊʋʈɸè  

ʇʈʀ ʅɸʇʀʉɸʅʀʀ .NET CORE ʇʈʀʃʆɾɽʅʀʗ 

 

ʊʠʭʦʥʦʚ ɸ. ɸ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

ʉʣʠʚʘ ʄ. ɺ. 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʘʪʪʝʨʥʘ ʪʨʝʭʩʣʦʡʥʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʠ ʥʘʧʠʩʘʥʠʠ .NET Core ʧʨʠʣʦʞʝʥʠʡ. ɼʘʥʦ ʧʦʥʷʪʠʝ ʧʘʪʪʝʨʥʦʚ, ʦʧʠʩʘʥʦ ʠʭ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʧʣʶʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʇʦʜʨʦʙʥʦ 

ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʦʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʭ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʘʪʪʝʨʥʳ, ʪʨʝʭʩʣʦʡʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʚʥʝʜʨʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ, 

dependency injection, ʙʠʟʥʝʩ-ʣʦʛʠʢʘ, ASP .NET Core, .NET Core. 

 

ʇʘʪʪʝʨʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʨʝʰʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʧʨʦʙʣʝʤʳ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʦʪʦʚʳʭ ʙʠʙʣʠʦʪʝʢ ʠʣʠ ʬʫʥʢʮʠʡ, 

ʧʘʪʪʝʨʥ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʩʪʦ ʦʪʢʫʜʘ-ʪʦ ʚʟʷʪʴ ʠ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʢʦʥʝʯʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʇʘʪʪʝʨʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʱʫʶ ʢʦʥʮʝʧʮʠʶ ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ, ʘ ʥʝ ʢʘʢʦʡ-ʪʦ 

ʢʦʥʢʨʝʪʥʳʡ ʢʦʜ, ʪʦ ʝʩʪʴ ʵʪʫ ʢʦʥʮʝʧʮʠʶ ʥʫʞʥʦ ʙʫʜʝʪ ʧʦʜʩʪʨʦʠʪʴ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʧʨʦʛʨʘʤʤʫ 

(https://clck.ru/T7iAg). 

ʇʘʪʪʝʨʥʳ ʯʘʩʪʦ ʩʨʘʚʥʠʚʘʶʪ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʜʝʡʩʪʚʠʡ, ʪʘʢ ʢʘʢ ʦʙʘ ʵʪʠʭ ʧʦʥʷʪʠʷ 

ʦʧʠʩʳʚʘʶʪ ʪʠʧʦʚʳʝ ʨʝʰʝʥʠʷ ʢʘʢʠʭ-ʪʦ ʠʟʚʝʩʪʥʳʭ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʦʙʣʝʤ, 

ʥʦ ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɸʣʛʦʨʠʪʤ ð ʯʝʪʢʠʡ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʘʪʪʝʨʥ ð ʵʪʦ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʝ ʦʧʠʩʘʥʠʝ ʨʝʰʝʥʠʷ, ʙʝʟ ʦʧʠʩʘʥʠʷ ʜʝʪʘʣʝʡ, 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʝʰʝʥʠʷ ʢ ʨʝʰʝʥʠʶ. ɽʩʣʠ ʧʨʠʚʝʩʪʠ ʘʥʘʣʦʛʠʠ, ʪʦ 

ʘʣʛʦʨʠʪʤ ð ʵʪʦ ʢʫʣʠʥʘʨʥʳʡ ʨʝʮʝʧʪ ʩ ʯʝʪʢʠʤʠ ʰʘʛʘʤʠ, ʘ ʧʘʪʪʝʨʥ ð ʠʥʞʝʥʝʨʥʳʡ ʯʝʨʪʝʞ, ʥʘ 

ʢʦʪʦʨʦʤ ʥʘʨʠʩʦʚʘʥʦ ʨʝʰʝʥʠʝ, ʥʦ ʥʝ ʢʦʥʢʨʝʪʥʳʝ ʰʘʛʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ɿʘʯʝʤ ʞʝ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʪʪʝʨʥʳ (https://clck.ru/T7iAg)? 

ð ʇʘʪʪʝʨʥʳ ð ʧʨʦʚʝʨʝʥʥʳʝ ʨʝʰʝʥʠʷ. ʄʝʥʴʰʘʷ ʪʨʘʪʘ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ 

ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ, ʚʤʝʩʪʦ ʠʟʦʙʨʝʪʝʥʠʷ ʚʝʣʦʩʠʧʝʜʦʚ.  

ð ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʢʦʜʘ ʚ ʧʨʠʣʦʞʝʥʠʠ. ʇʨʦʛʨʘʤʤʠʩʪ ʜʝʣʘʝʪ ʤʝʥʴʰʝ ʧʨʦʩʯʝʪʦʚ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʠʩʧʦʣʴʟʫʷ ʪʠʧʦʚʳʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʩʝ ʩʢʨʳʪʳʝ 

ʧʨʦʙʣʝʤʳ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʞʝ ʜʘʚʥʦ ʥʘʡʜʝʥʳ. 

ð ʆʙʱʠʡ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʡ ʩʣʦʚʘʨʴ. ɺʳ ʧʨʦʠʟʥʦʩʠʪʝ ʥʘʟʚʘʥʠʝ ʧʘʪʪʝʨʥʘ, ʚʤʝʩʪʦ 

ʪʦʛʦ, ʯʪʦʙʳ ʯʘʩ ʦʙʲʷʩʥʷʪʴ ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ, ʢʘʢʦʡ ʢʨʫʪʦʡ ʜʠʟʘʡʥ ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʫ ʚʳ 

ʧʨʠʜʫʤʘʣʠ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ ʢʣʘʩʩʳ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʳ. 

ð ʆʙʣʝʛʯʝʥʠʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʩʝ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʟʥʘʶʪ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʧʘʪʪʝʨʥʳ. 
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ʊʨʝʭʩʣʦʡʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ð ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ. 1), ʢʦʪʦʨʘʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʪʨʝʭ ʩʣʦʝʚ: ʢʣʠʝʥʪʘ, ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʥʳʭ 

(https://clck.ru/T7i8G). 

ʂʦʤʧʦʥʝʥʪʳ ʪʨʝʭʩʣʦʡʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ: 

ʉʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʢʣʠʝʥʪ) ð ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɼʘʥʥʳʡ ʩʣʦʡ, ʩʦʛʣʘʩʥʦ ʧʘʪʪʝʨʥʫ, ʥʝ ʠʤʝʝʪ ʧʨʷʤʳʭ ʩʚʷʟʝʡ ʩ 

ʭʨʘʥʠʣʠʱʝʤ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʨʠʪʝʨʠʶ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʥʝ ʙʳʪʴ ʥʘʛʨʫʞʝʥʥʳʤ ʙʠʟʥʝʩ-ʣʦʛʠʢʦʡ ʧʨʠʣʦʞʝʥʠʷ (ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ) ʠ ʭʨʘʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʨʠʣʦʞʝʥʠʷ (ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʜʝʞʥʦʩʪʠ). ʅʘ ʵʪʦʪ 

ʩʣʦʡ ʧʦʤʝʱʘʝʪʩʷ ʪʦʣʴʢʦ ʩʘʤʘʷ ʧʨʦʩʪʝʡʰʘʷ ʣʦʛʠʢʘ: ʠʥʪʝʨʬʝʡʩ ʘʚʪʦʨʠʟʘʮʠʠ, ʚʘʣʠʜʘʮʠʷ 

ʚʚʦʜʠʤʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʫʞʝ ʟʘʛʨʫʞʝʥʳ, ʥʘʧʨʠʤʝʨ 

ʩʦʨʪʠʨʦʚʢʘ, ʛʨʫʧʧʠʨʦʚʢʘ ʠʣʠ ʧʦʜʩʯʝʪ ʟʥʘʯʝʥʠʡ. 

ʉʣʦʡ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ (ʩʚʷʟʫʶʱʠʡ ʩʣʦʡ, ʙʠʟʥʝʩ-ʣʦʛʠʢʘ) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʪʦʨʦʤ 

ʫʨʦʚʥʝ, ʥʘ ʥʝʤ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʩʥʦʚʥʘʷ ʙʠʟʥʝʩ-ʣʦʛʠʢʘ ʧʨʠʣʦʞʝʥʠʷ. ɺʥʝ ʝʛʦ ʦʩʪʘʶʪʩʷ 

ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʳ, ʵʢʩʧʦʨʪʠʨʫʝʤʳʝ ʥʘ ʢʣʠʝʥʪʘ (ʪʝʨʤʠʥʘʣʳ), ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʣʦʛʠʢʠ, 

ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ (ʭʨʘʥʠʤʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʪʨʠʛʛʝʨʳ). ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ.  

ʉʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ (ʩʣʦʡ ʜʘʥʥʳʭ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʚʳʥʦʩʠʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʨʝʘʣʠʟʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʨʝʜʩʪʚʘʤʠ ʉʋɹɼ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʘʥʥʦʤʫ 

ʩʣʦʶ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʩ ʫʨʦʚʥʷ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʧʨʠʣʦʞʝʥʠʡ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʪʨʝʭʩʣʦʡʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

 

ɺ ʧʨʦʩʪʝʡʰʠʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ, ʥʘʧʨʠʤʝʨ ʚ ʜʦʤʘʰʥʝʤ ʧʨʦʝʢʪʝ, ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ 

ʯʘʩʪʴ ʠʟ ʥʠʭ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʩʝʨʚʝʨʝ. ɺ 

ʢʦʥʬʠʛʫʨʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʳʜʝʣʝʥʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʫʟʝʣ ʜʣʷ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʥʳʭ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʦʚʤʝʱʝʥʥʳʭ 

ʩʝʨʚʝʨʦʚ ʙʘʟ ʜʘʥʥʳʭ, ʜʣʷ ʩʝʨʚʝʨʦʚ ʧʨʠʣʦʞʝʥʠʡ ð ʚʳʜʝʣʝʥʥʘʷ ʛʨʫʧʧʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʫʟʣʦʚ, ʢ ʢʦʪʦʨʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢʣʠʝʥʪʳ (ʪʝʨʤʠʥʘʣʳ). 

https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BB%D0%BE%D0%B3%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%88%D1%82%D0%B0%D0%B1%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%83%D1%8E%D1%89%D0%B5%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0%D0%BC%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

