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ɸʥʥʦʪʘʮʠʷ. ɺʘʞʥʝʡʰʝʡ ʦʧʦʨʦʡ ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʠ ʵʪʦʤ ʩʧʝʮʠʬʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʘʟʦ-

ʚʳʭ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʦʙʲʝʢʪʦʚ ʩʚʷʟʘʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʩʝʪʠ ʩʙʦʨʘ ʠ ʧʦʜ-

ʛʦʪʦʚʢʠ ʛʘʟʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ çʧʣʘʩʪ ï ʩʢʚʘʞʠʥʳ ï ʥʘʟʝʤʥʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘè.  

ɺ ʩʪʘʪʴʝ ʩʦʜʝʨʞʠʪʩʷ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʨʘ-

ʙʦʪʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʣʘʩʪʘ, ʩʠʩʪʝʤʳ ʩʙʦʨʘ 

ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦʩʪʘʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ. ʆʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥ-

ʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʧʦʚʳʩʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʝʡ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʠ-

ʥʘʤʠʢʫ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʜʦʙʳʯʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʘʷ ʧʨʦʢʩʠ-ʤʦʜʝʣʴ, ʦʧʮʠʷ Network, ʜʦʙʳʯʘ ʛʘʟʘ 
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Abstract. Simulation of hydro-dynamic model is the principal pillar for planning of 

development strategy, while specifics of modeling of gas and gas-condensate facilities associ-
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ated with significant impact of gas gathering and processing network on well process flow pat-

tern. This stipulates the necessity of integrated model simulation for çformation ï wells ï sur-

face facilitiesè system.  

The article represents detailed analysis of modern methods and principles of operation 

of instruments using for integrated modeling during hydrocarbon field development. Repre-

sented different approaches to formation and production gathering and processing system sim-

ulation as a part of integrated modeling process. Authors delineated basic trends of evolution 

of integrated modeling instruments allowing improving model speed and accuracy that will give 

an opportunity to make forecast of more complicated production system dynamics. 

Key words: integrated model, hydro-dynamic model, integrated proxy-model, Network 

option, gas production 

 

For citation:  D.M. Mamonov, E.A. Padin, D.S. Zhiltsova Analiz i razvitiye metodik integrirovannogo 

modelirovaniya [Analysis and development of methods of integrated modeling]. Neftyanaya Provintsiya, 

No. 4(40), 2024. pp. 253-272. DOI https://doi.org/10.25689/NP.2024.4.253-272. EDN BDJFFO (in Russian) 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ (ʀʄ) ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʝʱʸ 

ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʧʦʣ-

ʥʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʨ.) ʚ 

ʦʙʱʠʭ ʪʦʯʢʘʭ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʜʦʙʳʯʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʋɺ. ɼʨʫ-

ʛʠʤʠ ʩʣʦʚʘʤʠ, ʨʝʯʴ ʠʜʸʪ ʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʣʘʩʪʘ çʦʪʜʘʪʴè, ʘ 

ʩʢʚʘʞʠʥ ʠ ʪʨʫʙ çʧʨʠʥʷʪʴè ʬʣʶʠʜʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʳʭ ʪʝʭʥʠʢʦ-ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʄʦʜʝʣʴ ʚʩʝʡ ʩʠʩʪʝʤʳ ʜʦʙʳʯʠ ʩʦʩʪʦʠʪ ʠʟ ʬʫʥʢʮʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ. ʕʣʝʤʝʥʪʳ ʠʤʝʶʪ ʦʙʱʠʝ 

ʧʝʨʝʤʝʥʥʳʝ ʚ ʫʟʣʘʭ ʠʭ ʩʦʧʨʷʞʝʥʠʷ. ʈʝʰʝʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʠ ʧʦ-

ʠʩʢ ʝʜʠʥʦʛʦ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠ ʤʥʦʞʝʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʥʘ ʧʝʨʝʤʝʥʥʳʝ ʠ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʥʘʙʦʨʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʩʣʦʞʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʟʘʜʘʯʝʡ. ɼʣʷ ʝʸ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴ-

ʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  
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ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢʘʢ ʢ ʨʘʩʯʝʪʫ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ ʜʦʙʳʯʠ, ʪʘʢ ʠ ʢ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʨʘʟ-

ʣʠʯʥʦʡ ʜʝʪʘʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʤʦʜʫʣʠ ʠ ʘʣʛʦʨʠʪʤʳ. 

ɿʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ, ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʯʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʤʳʩʣʘ ʩ ʫʯʝʪʦʤ ʧʨʦʮʝʩʩʦʚ ʠʟʚʣʝʯʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʀʣʠ ʞʝ 

ʵʪʦ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʩʣʦʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ 

ʚʘʞʥʦ ʙʳʩʪʨʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʪʝʢʫʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʟʘʜʘʯ ʧʨʝʜʲ-

ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʤʦʜʝʣʷʤ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʤ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ. ʊʝʢʫʱʘʷ ʧʨʘʢʪʠʢʘ ʪʘʢʦʚʘ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ 

ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ɼʘʣʝʝ ʚ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʆʆʆ çʊʅʅʎè.  

 

ʇʦʣʥʦʤʘʩʰʪʘʙʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʫʧʨʦʱʝʥʥʳʤ ʟʘ-

ʜʘʥʠʝʤ ɻʉʉ (ɻɼʄ + NETWORK ) 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʥʝ ʪʨʝʙʫʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʷʚʣʷʝʪʩʷ ʦʧʮʠʷ NETWORK, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘ-

ʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʤʫʣʷʪʦʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʝʪʴ 

ʩʙʦʨʘ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʢʘʞʜʦʡ ʚʝʪʢʝ ʢʦʪʦʨʦʡ 

ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʤʝʨʥʳʭ ʪʘʙʣʠʮ 

VFP (ʪʘʙʣʠʮʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʢʘ), ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʘ ʬʣʶʠʜʘ. ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʤʦʛʫʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝ-
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ʜʝʣʝʥʠʷ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ, ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʘʭ, ʥʘʩʦʩʘʭ, ʢʦʤ-

ʧʨʝʩʩʦʨʘʭ. ʄʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʳʭ, ʥʘʢʣʦʥʥʳʭ ʠʣʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ʩʝʢʮʠʡ ʪʨʫʙʳ).  

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʦʧʮʠʠ NETWORK ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘ ̫ʨʘʩ-

ʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ. ʉʫʪʴ ʨʘʩʯʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʯʠʩʣʝʥʠʠ ʫʩʪʴʝʚʳʭ ʜʘʚʣʝ-

ʥʠʡ ʧʦ ʩʢʚʘʞʠʥʘʤ ʧʫʪʝʤ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʘʩʭʦʜʦʚ ʠ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʚ ʩʝʪʠ 

ʩʙʦʨʘ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʦʧʮʠʠ ʜʦʩʪʫʧʥʳ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʛʠʜ-

ʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʠʤʫʣʷʪʦʨʘ: ʟʘʜʘʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʩʢʚʘʞʠʥʘʤ ʠʣʠ ʛʨʫʧ-

ʧʘʤ, ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʤ (QDRILL, PRORDER), 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʜʚʠʥʫʪʳʭ ʫʩʣʦʚʠʡ ʢʦʥʪʨʦʣʷ ʩʢʚʘʞʠʥʘʤʠ (UDQ, ACTION). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ NETWORK ʥʝ ʪʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʟʘʜʘʥʠʷ ʩʮʝ-

ʥʘʨʥʳʭ ʫʩʣʦʚʠʡ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʘ ʜʝʪʘʣʴʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʬʠ-

ʟʠʢʠ ʧʣʘʩʪʘ ʤʘʢʩʠʤʘʣʴʥʘ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʦʧʠʩʘʥʠʠ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʩʙʦʨʘ 

ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

- ʅʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʩʦʜʝʨʞʘʱʠʭ, 

ʢʦʣʴʮʝʚʳʝ ʫʯʘʩʪʢʠ, ʣʫʧʠʥʛʠ, ʧʝʨʝʤʳʯʢʠ; 

- ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʢʦʤʧʨʝʩʩʦʨʳ, 

ʥʘʩʦʩʳ, ʰʪʫʮʝʨʳ) ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ VFP-ʪʘʙʣʠʮ ʙʝʟ ʧʨʷ-

ʤʦʛʦ ʫʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

- ʈʘʩʯʝʪ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʤʦʚ ʧʨʦʜʫʢ-

ʪʦʚ, ʙʝʟ ʫʯʝʪʘ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ; 

- ʇʦʩʢʦʣʴʢʫ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ VFP-ʪʘʙʣʠʮ, ʦʧʝ-

ʨʘʪʠʚʥʦ ʠʟʤʝʥʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʴʥʦʝ 

ʇʆ ʜʣʷ ʧʨʝʧʨʦʮʝʩʩʠʥʛʘ; 

- ʇʦʩʪʦʷʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʳ; 
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- ʋʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠ ʜʘʚʣʝʥʠʷʤ ʚ 

ʩʢʚʘʞʠʥʘʭ ʠ ʩʝʪʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʠʤʫʣʷʪʦʨʘ. 

ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʙʦʣʴʰʦʛʦ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʦʧʮʠʝʡ NETWORK ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʆʆʆ çʊʅʅʎè ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʧʦʜʭʦʜʳ ʤʠʥʠʤʠʟʘʮʠʠ ʢʨʠʪʠʯʥʦʛʦ ʚʣʠʷʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠʤʝʥʠʤʦʩʪʠ. ʅʘʧʨʠʤʝʨ: 

- ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʣʫʧʠʥʛʦʚ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʧʦʜʦʙʨʘʚ ʦʜʠʥ ʪʨʫʙʦ-

ʧʨʦʚʦʜ, ʥʦ ʩ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʧʝʨʝʧʘʜʦʤ ʜʘʚʣʝʥʠʷ.  

- ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʝʪ ʧʘʨʘʤʝʪʨ VFP-ʪʘʙʣʠʮʳ ALQ, ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʣʶʙʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʮʠʶ ʩ ʙʦʣʴʰʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʮʠʷ NETWORK ̫ ʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ 

ʫʯʝʩʪʴ ʬʠʟʠʢʫ ʧʣʘʩʪʘ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʦʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʩʝʪʠ 

ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘʠʙʦʣʝʝ ʫʤʝʩʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʜʦʣʛʦʩʨʦʯʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ 

ʨʘʩʯʝʪʦʚ. [1-2] 

 

ʋʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ ʧʣʘʩʪʘ ʩ ʜʝʪʘʣʴʥʳʤ ʟʘʜʘʥʠʝʤ ʩʝʪʠ ʚ GAP 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʀʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ʩʝʪʠ ʠ 

ʫʧʨʦʱʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʪʦʢʘ ʠʟ ʧʣʘʩʪʘ ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ.  

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʩʝʪʠ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʵʬʬʝʢʪʳ, 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ɻʉʉ (ʥʘʧʨʠʤʝʨ, ʢʦʣʴʮʝʚʳʝ ʩʠ-

ʩʪʝʤʳ, ʩʭʝʤʳ ʩ ʣʫʧʠʥʛʘʤʠ ʠ ʧʝʨʝʤʳʯʢʘʤʠ), ʦʧʠʩʳʚʘʪʴ ʢʦʤʧʨʝʩʩʦʨʥʦʝ ʠ 

ʥʘʩʦʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʈʘʩʯʝʪ ʩʝʪʠ ʚʦʟʤʦʞʝʥ ʢʘʢ ʩ ʫʯʝʪʦʤ ʦʧʪʠʤʠʟʘʪʦʨʘ, ʪʘʢ ʠ ʙʝʟ ʥʝʛʦ (ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ). ʉʦʚʨʝʤʝʥʥʦʝ ʇʆ, ʥʘʧʨʠʤʝʨ, GAP, 
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Pipesim, ʪʅʘʚʠʛʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ (ʩʢʦʨʦʩʪʠ, ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʨʫʛʠʝ) ʚ ʣʶʙʳʭ ʵʣʝʤʝʥʪʘʭ ʩʝʪʠ. 

ʇʨʠʪʦʢ ʠʟ ʧʣʘʩʪʘ ʯʘʱʝ ʚʩʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʧʦʜʭʦʜʦʚ: 

1. ʀʥʜʠʢʘʪʦʨʥʳʝ ʢʨʠʚʳʝ ʧʨʠʪʦʢʘ 

2. ʂʨʠʚʳʝ ʧʘʜʝʥʠʷ ʜʦʙʳʯʠ ʠʣʠ ʜʘʚʣʝʥʠʷ (çDecline Curveè) 

3. ʄʦʜʝʣʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʢʘʞʜʳʡ ʠʟ ʧʦʜʭʦʜʦʚ. 

1. ʀʥʜʠʢʘʪʦʨʥʳʝ ʢʨʠʚʳʝ ʧʨʠʪʦʢʘ 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʪʦʢ ʠʟ ʧʣʘʩʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʟʘʜʘʥʠʷ ʧʦ ʢʘʞʜʦʡ 

ʩʢʚʘʞʠʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. ʄʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʦʧʠʩʘʥʠʷ ʧʨʠʪʦʢʘ (ʣʠʥʝʡʥʳʡ, ɺʦʛʝʣʷ, ʌʦʨʭʛʝʡʤʝʨʘ ʠ 

ʜʨʫʛʠʝ). ʇʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʠʣʠ ʙʳʪʴ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʧʝʨʠʦʜ ʨʘʩʯʝʪʘ. ɼʠʥʘʤʠʢʘ ʧʦʚʝʜʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ (ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ) ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ, ʥʘʧʨʠ-

ʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʪʨʝʥʜʦʚ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. C ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʫʜʘʯʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʨʘʩʯʝʪ ʚ GAP ʧʨʠ 

ʟʘʜʘʥʥʦʤ ʧʣʘʩʪʦʚʦʤ ʜʘʚʣʝʥʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʡ ʧʦʟʚʦ-

ʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʪʝʢʫʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ. ʆʜʥʘʢʦ, ʪʘʢʦʡ ʨʘʩʯʝʪ ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʪʝʢʫʱʝʛʦ ʨʝʞʠʤʘ ʠʣʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʥʘ ʧʝʨʠʦʜ ʥʝʩʢʦʣʴ-

ʢʠʭ ʜʥʝʡ (ʥʦ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ). ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʦʧʠʩʘʥʠʷ ʧʨʠʪʦʢʘ ʠʟ ʧʣʘʩʪʘ ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ, ʢʦʪʦ-

ʨʳʡ ʪʨʝʙʫʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʣʝʞʠ ʠ ʚʟʘʠʤʦ-

ʚʣʠʷʥʠʝ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ. 

2. ʂʨʠʚʳʝ ʧʘʜʝʥʠʷ (çDecline Curveè) 

ʊʘʢʞʝ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʳʛʨʫʟʢʠ ʥʘ ʦʩʥʦʚʝ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʣʘʩʪʘ, ʥʘʧʨʠʤʝʨ, ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʢʨʠʚʳʭ ʧʘʜʝʥʠʷ 
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ʜʘʚʣʝʥʠʷ ʠʣʠ ʜʦʙʳʯʠ (Decline Curve) [2]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʝʜʥʝ- ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʨʘʩʯʝʪʦʚ. 

ʉʫʪʴ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʝʥʜʦʚ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚ-

ʣʝʥʠʷ, ʬʘʟʦʚʳʭ ʩʦʦʪʥʦʰʝʥʠʡ (ʛʘʟʦʚʳʡ ʬʘʢʪʦʨ, ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʠ ʜʨ.) ʜʣʷ 

ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʢʦʧʣʝʥʥʦʡ ʜʦʙʳʯʠ ʦʩʥʦʚʥʦʛʦ ʜʦʙʳ-

ʚʘʝʤʦʛʦ ʬʣʶʠʜʘ. ɿʘʚʠʩʠʤʦʩʪʠ ʩʪʨʦʷʪʩʷ ʥʘ ʙʘʟʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥ-

ʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ ʟʘʜʘ-

ʶʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʘ ʀʄ ʥʘ ʢʘʞʜʦʤ ʨʘʩʯʝʪʥʦʤ ʰʘʛʝ ʚ ʭʦʜʝ 

ʥʘʭʦʞʜʝʥʠʷ ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʤʦʜʝʣʠ ʩʝʪʠ ʥʘʭʦʜʠʪʩʷ ʨʘʙʦʯʠʡ ʨʝʞʠʤ 

ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ (ʢʘʢ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʳʭ ʧʨʠʪʦʢʘ ʠ ʦʪʪʦʢʘ). ʈʘʩ-

ʩʯʠʪʳʚʘʝʪʩʷ ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʙʳʯʘ ʦʩʥʦʚʥʦʛʦ ʜʦʙʳʚʘʝʤʦʛʦ ʬʣʶʠʜʘ, ʟʥʘʯʝ-

ʥʠʝ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʬʘʟʦʚʳʭ ʩʦʦʪ-

ʥʦʰʝʥʠʡ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʨʘʩʯʝʪʥʦʛʦ ʰʘʛʘ. 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʨʠʚʳʝ ʧʘʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʢʘʢʦʤʫ-ʪʦ ʢʦʥʢʨʝʪʥʦʤʫ ʩʮʝʥʘʨʠʶ ʨʘʩʯʝʪʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʦ-

ʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʤʦʞʝʪ ʚʥʦʩʠʪʴ 

ʩʝʨʴʝʟʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʪ.ʢ. ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʝʨʝʩʯʝʪʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʦʚʳʭ ʢʨʠʚʳʭ ʧʘʜʝʥʠʷ.  

3. ʄʦʜʝʣʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

ɼʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʩʝʪʠ ʚ GAP, ʥʦ ʩ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤ 

ʦʧʠʩʘʥʠʝʤ ʧʣʘʩʪʘ ʚ ʚʠʜʝ ʤʦʜʝʣʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚ 

ʇʆ MBal. 

ʄʦʜʝʣʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚ MBal ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴ ʢʘʢ ʧʣʘʩʪ ʚ 

ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʝ ʟʦʥʳ. ɺ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʠʷ ʷʯʝʝʢ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘ-

ʣʘʥʩʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʟʦʥʘʤ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʧʝʨʝʪʦʢʠ ʤʝʞʜʫ ʥʠʤʠ ʩ ʧʦʤʦ-
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ʱʴʶ ʟʘʜʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ ʷʯʝʝʢ ʤʘ-

ʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ. ɺ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʷʯʝʝʢ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʘ ʥʘʭʦʞʜʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʧʨʦ-

ʩʪʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʂʘʞʜʘʷ ʚʟʷʪʘʷ ʷʯʝʡʢʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ, ʢʦʪʦʨʫʶ ʥʘ ʧʨʘʢʪʠʢʝ 

ʝʱʝ ʥʘʟʳʚʘʶʪ çʪʘʥʢè, ʷʚʣʷʝʪʩʷ ʥʫʣʴʤʝʨʥʦʡ ʤʦʜʝʣʴʶ, ʪʦ ʝʩʪʴ ʚ ʥʝʡ ʥʝʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʮʝʥʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʦʜʝ-

ʣʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ ʚʳʧʦʣʥʠʪʴ ʣʦʢʘʣʴʥʫʶ ʦʮʝʥʢʫ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʛʘʟʘ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʜʘʚʣʝʥʠʷ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʠʣʠ ʨʘʟʜʝʣʠʪʴ ʥʝʵʬʬʝʢʪʠʚʥʫʶ ʟʘʢʘʯʢʫ, 

ʥʘ ʫʰʝʜʰʫʶ ʧʦ ʧʣʦʱʘʜʠ ʠ ʧʦ ʨʘʟʨʝʟʫ. 

ʆʩʥʦʚʥʳʤʠ ʜʦʧʫʱʝʥʠʷʤʠ ʤʦʜʝʣʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʷʚʣʷʶʪʩʷ: 

- ʇʣʘʩʪ ʦʜʥʦʨʦʜʥʳʡ ʠ ʠʟʦʪʨʦʧʥʳʡ; 

- ʊʨʝʥʜ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʳʡ ʜʣʷ ʚʩʝʛʦ çʪʘʥʢʘè; 

- ʃʶʙʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʭʦʜʷʪ ʚ ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ; 

- ʉʚʦʡʩʪʚʘ ʬʣʶʠʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʤʦʞʝʪ ʫʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʢʚʘ-

ʞʠʥʘʤ (ʥʘʧʨʠʤʝʨ, ʈʀʈ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʱʠʝ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʩʢʚʘʞʠʥ), 

ʚʚʦʜ ʥʦʚʳʭ ʩʢʚʘʞʠʥ ʫ ʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ (ʥʘʧʨʠʤʝʨ, ʚʭʦʜʥʘʷ ʦʙʚʦʜʥʝʥ-

ʥʦʩʪʴ ʠʣʠ ʛʘʟʦʚʳʡ ʬʘʢʪʦʨ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ). 

ʄʦʜʝʣʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʨʝʜʥʝʚʟʚʝ-

ʰʝʥʥʦʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʜʣʷ ʚʩʝʛʦ çʪʘʥʢʘè, ʘ ʪʘʢʞʝ ʬʘʟʦʚʳʝ ʩʦʦʪʥʦʰʝ-

ʥʠʷ (ʦʙʚʦʜʥʝʥʥʦʩʪʴ, ʛʘʟʦʚʳʡ ʬʘʢʪʦʨ ʠ ʜʨ.) ʥʘ ʦʩʥʦʚʝ ʥʘʩʪʨʦʝʥʥʳʭ ʥʘ ʠʩʪʦ-

ʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʆʌʇ (ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ ʠʣʠ ʜʣʷ ʚʩʝʛʦ çʪʘʥʢʘè). ʇʨʠ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʝʪʴʶ (ʤʦʜʝʣʴʶ GAP) ʚʦʟʤʦʞʥʦ ʥʘ ʢʘʞʜʫʶ ʩʢʚʘʞʠʥʫ ʟʘʜʘʚʘʪʴ 

ʧʦʩʪʦʷʥʥʫʶ ʧʦʧʨʘʚʢʫ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʤʝʥʫʝʤʫʶ çdPShiftè, ʘ ʪʘʢʞʝ 

ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
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ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ï ʢʨʘʪʢʦ-, ʩʨʝʜʥʝʩʨʦʯ-

ʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʙʫ-

ʜʝʪ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʪ.ʝ. ʥʘ ʫʨʦʚʥʝ ʚʩʝʛʦ ʧʣʘʩʪʘ ʠʣʠ ʙʦʣʴʰʠʭ ʝʛʦ 

ʯʘʩʪʝʡ. ɽʩʣʠ ʞʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʘʷ ʨʘʟʙʠʚʢʘ (ʚʧʣʦʪʴ ʜʦ ʢʘʞʜʦʡ ʩʢʚʘ-

ʞʠʥʳ), ʪʦ ʩʦʟʜʘʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ ʤʦʜʝʣʠ MBal ʙʫʜʝʪ ʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ, ʯʪʦ ʙʫʜʝʪ ʩʥʠʞʘʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʤʦʜʝʣʠ ʠ ʥʠʚʝʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʩʪʨʫʤʝʥʪʘ ï ʙʳʩʪ-

ʨʦʜʝʡʩʪʚʠʝ ʠ ʧʨʦʩʪʦʪʫ.  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʪʨʝʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʦʱʝʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʣʘʩʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʀʄ ʩ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʴʶ ʧʣʘʩʪʘ 

ʇʦʣʥʦʤʘʩʰʪʘʙʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ (ɻɼʄ + GAP) 

ɼʘʥʥʳʡ ʪʠʧ ʀʄ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʠʩʘ-

ʥʠʷ ʬʠʟʠʢʠ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʚ ʧʦʜʟʝʤʥʦʡ, ʪʘʢ ʠ ʥʘʟʝʤʥʦʡ ʯʘʩʪʷʭ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦ-

ʜʫʣʷ ï ʠʥʪʝʛʨʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʀʄ ʥʘ ʢʘʞʜʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ (ʈʠʩ. 2): 
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1. ʈʘʩʯʝʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʜʠʢʘʪʦʨʥʳʭ ʢʨʠʚʳʭ ʧʨʠʪʦʢʘ (IPR) ʚ ʛʠʜ-

ʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʩʠʤʫʣʷʪʦʨʝ; 

2. ʇʝʨʝʜʘʯʘ IPR ʠ PVT (ʧʣʦʪʥʦʩʪʠ/ʩʦʩʪʘʚʳ) ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ ʠʟ 

ʤʦʜʝʣʠ ʧʣʘʩʪʘ ʚ ʤʦʜʝʣʴ ʩʝʪʠ ʩʙʦʨʘ; 

3. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʤʦʜʝʣʠ ʩʝʪʠ ʩ ʫʯʝʪʦʤ ʦʧʪʠ-

ʤʠʟʘʪʦʨʘ (ʫʯʝʪ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʜʦʙʳʯʝ, ʜʘʚʣʝʥʠʶ, ʩʢʦʨʦʩʪʷʤ ʧʦ-

ʪʦʢʘ ʠ ʜʨ.) ʠʣʠ ʙʝʟ ʥʝʛʦ; 

4. ʇʝʨʝʜʘʯʘ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʚ ʤʦʜʝʣʠ ʩʝʪʠ ʜʝʙʠʪʘ ʦʩʥʦʚʥʦʡ ʬʘʟʳ (ʞʠʜ-

ʢʦʩʪʴ ʠʣʠ ʛʘʟ) ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʛʠʜʨʦʜʠʥʘ-

ʤʠʯʝʩʢʦʛʦ ʩʠʤʫʣʷʪʦʨʘ; 

5. ʈʘʩʯʝʪ ʚʨʝʤʝʥʥʦʛʦ ʰʘʛʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʠʤʫʣʷʪʦʨʘ ʜʦ ʩʣʝʜʫ-

ʶʱʝʛʦ ʰʘʛʘ ʙʘʣʘʥʩʠʨʦʚʢʠ ʩ ʩʝʪʴʶ. 

 

ʈʠʩ. 2. ʗʚʥʘʷ ʩʭʝʤʘ ʨʘʩʯʝʪʘ ʀʄ 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʜʝʣʝʡ ʪʨʝʙʫʝʪ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʘʜʘʧʪʘʮʠʠ ʢʘʞʜʦʡ ʠʟ ʤʦʜʝʣʝʡ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʘʯʝʩʪʚʦ 

ʥʘʩʪʨʦʡʢʠ ʦʜʥʦʡ ʠʟ ʤʦʜʝʣʝʡ-ʢʦʤʧʦʥʝʥʪ ʠʣʠ ʥʘʩʪʨʦʡʢʘ ʤʦʜʝʣʝʡ ʥʘ ʨʘʟʣʠʯ-

ʥʳʝ ʜʘʥʥʳʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢʘʢ ʫʭʫʜʰʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʯʝʪʘ, ʪʘʢ ʠ ʩʥʠ-

ʞʝʥʠʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ. 
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ɼʨʫʛʦʡ ʩʣʦʞʥʦʩʪʴʶ ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʀʄ ʢ ʨʘʩʯʝʪʫ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʥʝʩʪʠ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠʟ ʛʠʜʨʦʜʠʥʘ-

ʤʠʯʝʩʢʦʛʦ ʩʠʤʫʣʷʪʦʨʘ ʚ ʤʦʜʝʣʴ ʩʝʪʠ. ʆʜʥʘʢʦ ʨʷʜ ʫʩʣʦʚʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʢʚʘ-

ʞʠʥʘʤʠ, ʪʘʢʠʭ ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʩʢʚʘʞʠʥ, ʟʘʜʘʥʠʝ ʨʝʡʪʠʥʛʘ 

ʩʢʚʘʞʠʥ, ʪʨʝʙʫʝʪ ʟʘʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ɺʩʪʨʦʝʥʥʳʝ ʘʣʛʦ-

ʨʠʪʤʳ ʨʘʩʯʝʪʘ ʀʄ ʚʢʣʶʯʘʶʪ ʢʘʢ ʣʦʛʠʢʫ ʫʧʨʘʚʣʝʥʠʷ ʩʢʚʘʞʠʥʘʤʠ, ʫʯʠʪʳʚʘ-

ʶʱʫʶ ʦʛʨʘʥʠʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ çʩʚʦʜʘ ʧʨʘʚʠʣè, ʪʘʢ ʠ ʧʦʣʥʦʮʝʥʥʳʡ ʦʧʪʠ-

ʤʠʟʘʪʦʨ. ʇʨʦʙʣʝʤʘ ʚʩʪʨʦʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʩʢʚʘʞʠʥ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʪʨʝ-

ʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʯʘʩʪʦ ʥʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʩʠ-

ʩʪʝʤʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʳʡ ʪʠʧ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ. ʇʦʤʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʪʘʣʴʥʦʩʪʠ ʢʘʞʜʦʡ ʤʦʜʝʣʠ-ʢʦʤʧʦʥʝʥʪʳ 

ʜʨʫʛʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ: 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ ʇʆ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʢʦʥʚʝʨʪʘʮʠʠ; 

- ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʣʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʳʭ 

ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ; 

- ʐʠʨʦʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʘʩʯʝʪʘʤʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʢʨʠʧʪʦʚ ʠ workflow. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʜʝʪʘʣʴʥʦ ʦʧʠʩʳʚʘʝʪ ʩʠʩʪʝʤʫ ʜʦʙʳʯʠ 

ʥʘ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʫʨʦʚʥʝ, ʦʜʥʘʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʠ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʜʘʥʥʘʷ ʀʄ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʪʨʘʩʣʠ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʵʪʘʣʦʥ 

ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʤʦʜʝʣʷʤʠ.  
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ʄʦʜʫʣʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʢʩʠ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʀʥʩʪʨʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʩʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʩʦʪʨʫʜʥʠʢʦʚ ʆʆʆ çʊʶ-

ʤʝʥʩʢʠʡ ʥʝʬʪʷʥʦʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè ʠ ʩʪʘʣ ʟʦʣʦʪʦʡ ʩʝʨʝʜʠʥʦʡ ʤʝʞʜʫ çʤʦʜʝ-

ʣʴʁ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ + ɻʉʉ ʚ GAPè (ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ ʚʝʨ-

ʩʠʡ ʀʄ) ʠ ʪʠʧʦʤ ʤʦʜʝʣʝʡ çɻɼʄ + ɻʉʉ ʚ GAPè (ʥʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʚʝʨ-

ʩʠʝʡ ʀʄ). ʈʘʩʯʝʪ ʚʥʫʪʨʠʧʣʘʩʪʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʬʣʶʠʜʦʚ ʦʩʥʦʚʘʥ ʥʘ ʟʘʢʦ-

ʥʘʭ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ.  

ɺʨʝʤʷ ʨʘʩʯʝʪʘ ʧʨʦʢʩʠ-ʤʦʜʝʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʜʝʪʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʚ 

ʨʘʟʳ ʤʝʥʴʰʝ ï ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʜʦ 5 ʯʘʩʦʚ ʚ ʩʣʫʯʘʝ ʩʘʤʳʭ 

ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʨʘʩʯʝʪ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ʀʄ ʟʘʥʠʤʘʝʪ 

ʜʦ 5 ʜʥʝʡ, ʘ ʨʘʩʯʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ ʦʧʮʠʝʡ Network ï ʜʦ 24 ʯʘ-

ʩʦʚ. 

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʢʩʠ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʘʥʘʣʦʛʠʯʥʘ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ, ʥʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ (ʈʠʩ. 3). ʄʦʜʝʣʴ ʧʣʘʩʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʩʣʦʡʥʦʡ, ʷʯʝʡʢʠ ʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʦʡ ʩʝʪʢʠ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʜʣʷ ʛʘʟʦʥʘʩʳʱʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʗʯʝʡʢʠ ʤʦʜʝʣʠ ʤʦʛʫʪ ʠʤʝʪʴ ʣʶʙʫʶ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ. ɼʣʷ ʫʯʝʪʘ ʚʦʜʦʥʘʧʦʨ-

ʥʦʛʦ ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʘʣ ʤʦʜʫʣʷ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴ ʤʦʜʝʣʴ ʚʦʜʦʥʦʩ-

ʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢ ʥʠʞʥʠʤ ʠ ʙʦʢʦʚʳʤ ʛʨʘʥʷʤ 

ʛʘʟʦʥʘʩʳʱʝʥʥʳʭ ʷʯʝʝʢ. ʀʟʤʝʥʝʥʠʝ ʥʘʩʳʱʝʥʥʦʩʪʠ ʚ ʦʙʲʝʤʘʭ ʷʯʝʝʢ ʫʯʠʪʳ-

ʚʘʝʪ ʚʥʝʜʨʝʥʠʝ ʚʦʜʳ. ʇʨʦʜʚʠʞʝʥʠʝ ʚʦʜʳ ʢ ʟʘʙʦʷʤ ʩʢʚʘʞʠʥ ʥʘʩʪʨʘʠʚʘʝʪʩʷ 

ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʛʨʘʥʝʡ ʷʯʝʝʢ. 

 

ʈʠʩ. 3. ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʫʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʢʩʠ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
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ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʢʚʘʞʠʥ ʷʚʣʷʶʪʩʷ ʠʥʢʣʠʥʦ-

ʤʝʪʨʠʷ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ ʠ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʚ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ a ʠ b. 

ɺ ʤʦʜʫʣʝ ʨʝʘʣʠʟʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʦʪʝʨʴ ʜʘʚʣʝ-

ʥʠʷ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʥʘ ʜʘʥʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ. ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʦʨ-

ʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʤʦʜʝʣʠʨʫʶʱʠʭ ʜʚʠʞʝʥʠʝ ʤʥʦʛʦʬʘʟʥʦʛʦ ʬʣʶ-

ʠʜʘ (ʛʘʟ+ʢʦʥʜʝʥʩʘʪ+ʚʦʜʘ) ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ. ʇʨʠ ʵʪʦʤ ʨʘʩʯʝʪ ʷʚʣʷʝʪʩʷ 

ʠʟʦʪʝʨʤʠʯʝʩʢʠʤ.  

ʅʘʟʝʤʥʘʷ ʩʝʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ 

ʦʙʲʝʢʪʦʚ ʩʙʦʨʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʙʳʯʠ, ʩ ʟʘʜʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʵʪʠʭ ʦʙʲ-

ʝʢʪʦʚ.  

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʜʚʠʞʝʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʳʭ ʧʦʪʦʢʦʚ ʚ ʩʠ-

ʩʪʝʤʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʈʘʩʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʧʣʘʩʪʘ, ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʠ ʦʙʲʝʢʪʦʚ ʥʘʟʝʤʥʦʡ ʩʝʪʠ ʩʙʦʨʘ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩ ʟʘʜʘʥʠʝʤ ʩʮʝʥʘʨʥʳʭ ʫʩʣʦʚʠʡ ʢʘʢ ʜʣʷ ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ ʚʢʣʶʯʘʝʪ ʪʨʠ ʵʪʘʧʘ ʨʘʩʯʝʪʘ: ʦʙʦʩʦʙʣʝʥʥʳʡ 

ʨʘʩʯʝʪ ʤʦʜʝʣʠ ʧʣʘʩʪʘ (ʫʧʨʘʚʣʷʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʜʦʙʳʯʘ ʛʘʟʘ ʠ 

ʢʦʥʜʝʥʩʘʪʘ), ʦʙʦʩʦʙʣʝʥʥʳʡ ʨʘʩʯʝʪ ʤʦʜʝʣʠ ʩʢʚʘʞʠʥ ʠ ɻʉʉ (ʫʧʨʘʚʣʷʶʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʢʘ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʠ ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʥʦʡ ʛʨʝʙʝʥʢʝ ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʛʘʟʘ) ʠ ʨʘʩʯʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʚʷʟʢʠ ʧʣʘʩʪ-ʩʢʚʘʞʠʥʘ-ɻʉʉ. 

ɸ ʠʥʪʝʨʬʝʡʩ ʤʦʜʫʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʮʝʥʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʩ ʛʨʘ-

ʬʠʯʝʩʢʠʤ ʠ ʪʘʙʣʠʯʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ (ʈʠʩ. 4) [3-7]. 
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ʈʠʩ. 4. ʌʫʥʢʮʠʦʥʘʣ ʤʦʜʫʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʢʩʠ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɹʘʟʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ ʤʦʜʫʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʢʩʠ-ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʧʨʠʤʝʥʠʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʜʥʦʧʣʘʩʪʦʚʳʤʠ ʛʘʟʦʚʳʤʠ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪ-

ʥʳʤʠ ʟʘʣʝʞʘʤʠ, ʪʘʢʞʝ ʤʦʜʫʣʴ ʧʨʠʤʝʥʠʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʫʪʝʤ ʤʥʦʛʦ-

ʚʘʨʠʘʥʪʥʳʭ ʨʘʩʯʝʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʣʶʙʦʡ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʠ ʝʛʦ ʢʫʩʪʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʳʭ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʘ ʩʝʪʢʘ ʤʦʜʝʣʠ ʧʣʘʩʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʚ ʟʦʥʝ ʨʘʟʤʝʱʝʥʠʷ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜ ʢʘʞ-

ʜʳʡ ʚʘʨʠʘʥʪ (ʈʠʩ. 5). ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʢʚʘʞʠʥ 

(ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʦʩʥʦʚʝ ʫʜʝʣʴʥʳʭ ʟʘʧʘʩʦʚ ʢʦʥʜʝʥʩʘʪʘ ʠ ʛʘʟʘ), ʨʘʩ-

ʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ ʠ ʪʠʧ ʟʘʢʘʥʯʠʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʩʢʚʘʞʠʥ (ʧʨʠ 

ʚʳʙʦʨʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʫʪʦʯʥʷʶʪʩʷ ʜʣʠʥʘ ʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʩʪʚʦʣʘ). 

ɸʣʛʦʨʠʪʤ ʢʫʩʪʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪ ʧʦʜʙʦʨ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʫʩʪʦʚ 

ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʭʦʜʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʩʢʚʘʞʠʥ ʚ ʢʫʩʪʝ. 
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ʈʠʩ. 5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ 

ʊʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥ ʬʫʥʢʮʠʦʥʘʣ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ (ʈʠʩ. 6). ɸʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʘʟʦʩʙʦʨʥʦʡ ʩʝʪʠ ʦʩʥʦʚʘʥ ʥʘ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʐʪʝʡʥʝʨʘ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʚ 

ʚʠʜʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

 

ʈʠʩ. 6. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ɻʉʉ 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ ʨʘʩʯʝʪʦʚ, 

ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʘʨʠ-

ʘʥʪʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʚʢʣʘʜʢʝ ʤʦʜʫʣʷ. ɿʜʝʩʴ ʞʝ ʟʘʜʘʶʪʩʷ ʪʝʤʧʳ ʦʪʙʦʨʘ, ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʨʦ-

ʝʢʪʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʢʦʣʠʯʝʩʪʚʘ ʩʢʚʘʞʠʥ, ʪʠʧʘ ʟʘʢʘʥʯʠʚʘʥʠʷ ʠ ʜʠʘʤʝʪʨʘ 

ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ ʧʦ ʚʘʨʠʘʥʪʘʤ (ʈʠʩ. 7). 

 

ʈʠʩ. 7. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ ʨʘʩʯʝʪʦʚ 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ: 

- ʅʝʬʪʷʥʳʝ, ʥʝʬʪʝʛʘʟʦʚʳʝ ʠ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʟʘʣʝʞʠ; 

- ɻʘʟʦʚʳʝ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʦʙʲʝʢʪʳ ʩ ʤʥʦʛʦʟʘʙʦʡʥʳʤʠ ʩʢʚʘʞʠ-

ʥʘʤʠ; 

- ɿʘʣʝʞʠ ʩ ʜʚʦʡʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ʠ ʜʚʦʡʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ; 

- ʈʝʰʝʥʠʝ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʜʝʪʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʟʘʙʦʡ-

ʥʦʡ ʟʦʥʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʫʣʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʢʩʠ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʦ ʩʨʝʜʥʝʡ ʜʝʪʘʣʴʥʦʩʪʴʶ ʫʯʝʩʪʴ ʬʠʟʠʢʫ ʧʣʘʩʪʘ ʠ ʚʦʩʧʨʦʠʟʚʝʩʪʠ 
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