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ɼʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʫʪʚʝʨʞʜʝʥʦ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 23 ʥʦʷʙʨʷ 2021 ʛʦʜʘ ʟʘ ˉ 500. 

 
ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 500-709 

 
ʋɼʂ 628.171:628.316.12(075.8) 

 
***  

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

5450700ï ʀʥʞʝʥʝʨʥʳʝ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʉʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ ʚʦʜʦʦʪʚʝ-

ʜʝʥʠʷ ʠ ʩʦʩʪʘʚʝ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʠʚʝʜʝʥʳ ʤʘʪʝʨʠʘʣʳ ʦ ʥʘʟʥʘʯʝʥʠʠ, ʫʩʣʦʚʠʷʭ ʠ ʧʨʠʥʮʠʧʘʭ 

ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʡ, ʤʝʪʦʜʘʭ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʝʪʝʡ, ʥʘʩʦʩʥʳʭ 

ʩʪʘʥʮʠʡ ʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʆʧʠʩʘʥʳ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʦʯʠʩʪʢʠ ʩʪʦʯ-

ʥʳʭ ʚʦʜ. ʊʘʢʞʝ ʜʘʶʪʩʷ ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʨʘʟ-

ʤʳʰʣʝʥʠʷ, ʢʦʥʪʨʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʦʙʫʯʝʥʠʠ ʙʘʢʘʣʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷʤ 5630100 ï ʕʢʦʣʦʛʠʷ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 5630200 ï ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʚ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʘ ʪʘʢʞʝ ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʙʫʯʝʥʠʷ 5ɸ630101 ʆʭʨʘʥʘ 

ʧʨʠʨʦʜʳ ʚ ʩʝʣʴʩʢʦʤ ʠ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ. 

 

***  

Oóquv qoóllanma 5450700 ï Suv taôminoti muhandislik tizimlari yoónalishida tahsil 

olayotgan bakalavrlar uchun moóljallangan. Drenaj tizimlari va oqava suvlarning tarkibi haqida 

ma'lumotni o'z ichiga oladi. Qurilishlarning maqsadi, shartlari va ishlash tamoyillari, drenaj tar-

moqlari, nasos stantsiyalari va tozalash inshootlarini hisoblash va loyihalash usullari bo'yicha ma-

teriallar keltirilgan. Oqova suvlarni tozalash usullari va texnologik sxemalari tasvirlangan. Mus-

taqil ish uchun topshiriqlar, fikrlash uchun muammoli savollar, test savollari ham beriladi. 

Oóquv qoóllanma 5630100 - Ekologiya va atrof -muhitni muhofaza qilish va 5630200 - Suv 

xo'jaligida ekologik xavfsizlik yo'nalishlari bo'yicha oôqitiladigan bakalavrlarni, shuningdek 

5A630101 Qishloq va suv xo'jaligida tabiatni muhofaza qilish yo'nalishlari bo'yicha oôqitiladigan 

magistrlarni o'qitishda foydalanish mumkin. 

 

***  

The tutorial is intended for bachelors in the area 5450700 - Engineering water supply sys-

tems. Contains information about drainage systems and wastewater composition. The materials on 

the purpose, conditions and principles of operation of structures, methods of calculation and design 

of drainage networks, pumping stations and treatment facilities are presented. Methods and tech-

nological schemes of wastewater treatment are described. Assignments for independent work, 

problem questions for reflection, test questions are also given. 

The tutorial can be used for training bachelors in the areas of 5630100 - Ecology and envi-

ronmental protection and 5630200 - Environmental safety in water management, as well as masters 

in the direction 5ɸ630101 ï Nature protection in agriculture and water management. 
 

ʈʝʮʝʥʟʝʥʪʳ:                ɸʙʜʫʣʣʘʝʚ ɹ.ɼ.    ï  ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ     

                                       ɸʙʙʘʩʭʘʥʦʚ ʄ.ʅ. ï PhD, ʜʠʨʝʢʪʦʨ ʆʆʆ ʊʦʰʢʝʥʪ 

ʰʘʭʘʨ ʩʫʚ ʪʘʲʤʠʥʦʪʠ  

 

 
ϭΦ ́ˢ̊˴˩˹́˿˴ˮ˯ ˮ˹˿́ˮ́̂́ ˮ˹ˬ˩˹˩˾˻ˤ ˮ˾˾ˮ˥ˢ̇ˮˮ ˮ ˸˩̆ˢ˹ˮ˭ˢ̇ˮˮ 

˿˩˶̎˿˴˻˥˻ ̆˻˭̒˯˿́ˤˢ ό́ˮˮˮ˸˿̆ύΣ нлн1 ͎ Φ 
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ɺɺɽɼɽʅʀɽ 

 

ʉʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʋʇ-6074 çʆ ʤʝʨʘʭ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʶ ʩʠʩʪʝʤʳ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝè ʦʪ 25.09.2020 ʛʦʜʘ 

ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦʩʘʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠ-

ʩʪʝʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. 

ɼʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʝʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʀʥʞʝʥʝʨʥʳʝ ʩʠʩʪʝʤʳ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷè, ʧʦʟʚʦʣʠʪ ʧʨʠʦʙʨʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʦ ʚʳʙʦʨʫ ʩʠʩʪʝʤ ʠ 

ʩʭʝʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʝʪʝʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʥʠʭ, ʘ ʪʘʢʞʝ ʟʥʘʥʠʷ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʩʥʠʞʝʥʠʶ ʚʨʝʜʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʚʦʜʦʸʤʳ ʟʘ ʩʯʝʪ ʧʦʜʙʦʨʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʎʝʣʴ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʶ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ. ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ, ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʠ ʛʦʨʦʜʦʚ, ʤʘʣʳʭ ʥʘʩʝʣʝʥ-

ʥʳʭ ʧʫʥʢʪʦʚ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʆʩʚʝʱʝʥʳ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʈʝʩ-

ʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʡ ʟʘʨʫ-

ʙʝʞʥʳʡ ʦʧʳʪ ʫʜʘʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʦʯʠʩʪʢʠ, ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʠ ʦʙʝʟ-

ʟʘʨʘʞʠʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʝʜʝ-

ʥʠʷ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʯʝʙʥʦʛʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʣʠʪʝʨʘʪʫʨ-

ʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʫʯʠʪʳʚʘʣʩʷ ʦʧʳʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʚʦʧʨʦʩʳ, ʚʭʦʜʷʱʠʝ ʚ ʢʫʨʩ çʂʘʥʘʣʠʟʘʮʠʷ ʠ 

ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜè ʩʧʦʩʦʙʳ ʩʙʦʨʘ ʠ ʫʜʘʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚʥʫʪʨʠ ʠ ʩʥʘ-

ʨʫʞʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ 

ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʝʪʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʅʠʇ 

(ʂʄʂ) ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝ-

ʢʠʩʪʘʥ. 

ʆʪʜʝʣʴʥʳʝ ʛʣʘʚʳ ʫʯʝʙʥʠʢʘ ʥʘʧʠʩʘʥʳ: ʚʚʝʜʝʥʠʝ, ʛʣʘʚʳ IðV, XVII ʜʦʮʝʥ-

ʪʦʤ ɸʙʜʫʢʦʜʳʨʦʚʦʡ ʄ.ʅ, ʛʣʘʚʳ VIð XIV ʜʦʢʪʦʨʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥ-

ʪʦʤ ʈʘʜʢʝʚʠʯ ʄ.ɺ, XIIIð XVI ʜʦʢʪʦʨʦʤ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ (PhD) ʧʦ ʪʝʭʥʠʯʝ-

ʩʢʠʤ ʥʘʫʢʘʤ, ʩʪʘʨʰʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʐʠʧʠʣʦʚʦʡ ʂ.ɹ.  
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ʈʘʟʜʝʣ 1. ʂɸʅɸʃʀɿɸʎʀʆʅʅʓɽ ʉɽʊʀ ʀ ʉʆʆʈʋɾɽʅʀʗ 

 

ɻʣʘʚʘ 1. ɿʥʘʯʝʥʠʝ ʠ ʟʘʜʘʯʠ ʢʘʥʘʣʠʟʘʮʠʠ 

 

1.1. ɺʚʝʜʝʥʠʝ 
 

ʆʭʨʘʥʘ ʯʠʩʪʦʪʳ ʧʦʯʚʳ, ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʦʚ, ʧʦʩʝʣʢʦʚ, 

ʜʝʨʝʚʝʥʴ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʚʥʝʰ-

ʥʝʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʩʘʥʠʪʘʨʥʦʛʦ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝ-

ʣʝʥʠʷ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʣʶʜʠ ʩʝʣʠʣʠʩʴ ʠ ʚʝʣʠ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʙʣʠʟʠ 

ʚʦʜʦʝʤʦʚ, ʢʦʪʦʨʳʝ ʩʣʫʞʠʣʠ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʴʝʚʦʡ, ʧʦʣʠʚʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʚʦʜʳ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ ʧʨʠʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ 

ʠʟʤʝʥʷʶʪʩʷ, ʠ ʯʘʩʪʦ ʚʦʜʘ ʩʪʘʥʦʚʠʪʩʷ ʦʧʘʩʥʦʡ ʚ ʩʘʥʠʪʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʇʦʩʪʝ-

ʧʝʥʥʦ, ʩ ʨʘʟʚʠʪʠʝʤ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʷʚʠ-

ʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʦʪʚʝʜʝʥʠʠ ʟʘʛʨʷʟʥʝʥʥʦʡ ʠʩʧʦʣʴʟʦʚʘʥ-

ʥʦʡ ʚʦʜʳ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʆ ʧʨʠʤʝʥʝʥʠʠ ʚʦʜʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʝʯʠʩʪʦʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʘʨʭʝʦʣʦʛʠ-

ʯʝʩʢʠʝ ʨʘʩʢʦʧʢʠ ʜʨʝʚʥʠʭ ʧʦʩʝʣʝʥʠʡ ɺʘʚʠʣʦʥʠʠ, ɸʩʩʠʨʠʠ, ʌʠʥʠʢʠʠ, ɽʛʠʧʪʘ, 

ɻʨʝʮʠʠ ʠ ʈʠʤʘ. ɼʣʷ ʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʪʦʯʥʳʝ ʚʦʜʦʝʤʳ 

ʠʣʠ ʜʣʷ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠʥʦʛʜʘ ʩʪʨʦʠʣʠʩʴ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʚʳʣʦʞʝʥʥʳʝ ʢʠʨʧʠʯʦʤ ʩ ʦʙʤʘʟʦʯʥʦʡ 

ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʧʫʩʢ ʙʦʣʴʰʠʭ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ. ʃʠʪʝʨʘ-

ʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʘʥʘʣʦʚ ʜʣʷ ʦʪʚʝʜʝʥʠʷ 

ʜʦʞʜʝʚʳʭ ʠ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʀʥʜʠʠ ʠ ʂʠʪʘʝ ʦʢʦʣʦ 5ï6 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ. 

ɿʘ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯʝʣʝʪʠʡ ʜʦ ʥʘʰʝʡ ʵʨʳ ʚ ʘʩʩʠʨʠʡʩʢʦʤ ʉʘʨʛʦʥʩʢʦʤ ʜʚʦʨʮʝ 

ʙʳʣ ʧʦʩʪʨʦʝʥ ʢʘʥʘʣ ʚʳʩʦʪʦʡ 1,4 ʤ ʠ ʰʠʨʠʥʦʡ 1,2 ʤ. ɼʨʝʚʥʠʝ ʛʨʝʢʠ ʚ ɸʬʠʥʘʭ 

ʜʣʷ ʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦʩʪʨʦʠʣʠ ʢʘʥʘʣ ʰʠʨʠʥʦʡ 4 ʤ. ʇʦʨʘʞʘʝʪ ʚʳʩʦʢʦʝ 

ʢʘʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɺ ɼʨʝʚʥʝʤ ʈʠʤʝ ʚ VI ʚʝʢʝ ʜʦ ʥ. .ɻ ʙʳʣ ʧʦʩʪʨʦʝʥ 

ʙʦʣʴʰʦʡ ʟʘʢʨʳʪʳʡ ʚʦʜʦʦʪʚʦʜʷʱʠʡ ʢʘʥʘʣ ʩ ʥʘʟʚʘʥʠʝʤ çʂʣʦʘʢʘ ʄʘʢʩʠʤʘè. ʆʪ-

ʜʝʣʴʥʳʝ ʯʘʩʪʠ ʵʪʦʛʦ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ XX ʩʪʦʣʝʪʠʷ ʥ. 

ʵ. ʅʘʰʝʩʪʚʠʝ ʚʘʨʚʘʨʦʚ ʨʘʟʨʫʰʠʣʦ ʜʦʩʪʠʞʝʥʠʷ ʜʨʝʚʥʝʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʈʘʩʧʨʦ-

ʩʪʨʘʥʠʣʦʩʴ ʩʨʝʜʥʝʚʝʢʦʚʦʝ ʧʨʝʟʨʝʥʠʝ ʢ ʟʘʙʦʪʘʤ ʦ ʯʠʩʪʦʪʝ ʪʝʣʘ, ʯʪʦ ʧʦʜʦʨʚʘʣʦ 

ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ ʟʥʘʯʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ɸʥ-

ʪʠʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʛʦʨʦʜʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʶ ʵʧʠʜʝʤʠʡ ʯʫʤʳ, ʧʨʦʢʘʟʳ, ʦʩʧʳ, ʪʠʬʘ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʛʦʨʦʜʦʚ ʚ ɽʚʨʦʧʝ ʚ XIX  ʚʝʢʝ ʧʨʠʚʝʣʠ ʢ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʢʘʥʘʣʦʚ. ʉʠʣʴʥʳʤ ʪʦʣʯʢʦʤ ʢ ʨʘʟ-

ʚʠʪʠʶ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʛʦʨʦʜʦʚ ʩʪʘʣʘ ʵʧʠʜʝʤʠʷ ʭʦʣʝʨʳ 1831 ʛʦʜʘ ʚ ɸʥʛʣʠʠ. ɺ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʫʩʠʣʠʷʤʠ ʧʘʨʣʘʤʝʥʪʘ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝ-

ʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʤʝʥʝ ʦʪʢʨʳʪʳʭ ʢʘʥʘʣʦʚ ʧʦʜʟʝʤʥʳʤʠ ʠ ʫʪʚʝʨʞʜʝʥʳ ʥʦʨʤʘʪʠʚʳ 

ʢʘʯʝʩʪʚʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʚʦʜʦʝʤʳ, ʦʨʛʘʥʠʟʦʚʘʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʦʯʠʩʪʢʘ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʧʦʣʷʭ ʦʨʦʰʝʥʠʷ. 

ʇʝʨʚʳʝ ʚʦʜʦʦʪʚʦʜʷʱʠʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ʈʦʩʩʠʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ ʅʦʚʛʦ-

ʨʦʜʝ ʚ XII  ʚʝʢʝ ï ʙʨʝʚʝʥʯʘʪʳʡ ʢʘʥʘʣ ʧʝʨʝʢʨʳʚʘʣʩʷ ʧʣʘʩʪʠʥʘʤʠ ʠ ʙʝʨʝʩʪʦʡ. ɺ 
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XIV  ʚʝʢʝ ʚ ʄʦʩʢʚʝ ʙʳʣʘ ʧʨʦʣʦʞʝʥʘ ʚʦʜʦʩʪʦʯʥʘʷ ʪʨʫʙʘ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʀʚʘ-

ʥʦʚʩʢʦʡ ʧʣʦʱʘʜʠ ʜʦ ʨ. ʄʦʩʢʚʳ. ɺ XVïXVI  ʚʝʢʘʭ ʚ ʄʦʩʢʚʝ ʩʪʨʦʠʣʠ ʩʠʩʪʝʤʫ ʠʟ 

ʜʝʨʝʚʷʥʥʳʭ ʪʨʫʙ ʠ ʢʘʥʘʣʦʚ ʠʟ ʢʠʨʧʠʯʘ ʠ ʢʘʤʥʷ, ʫʣʦʞʝʥʥʳʭ ʩ ʥʝʙʦʣʴʰʠʤ 

ʫʢʣʦʥʦʤ.  

ɺʧʣʦʪʴ ʜʦ ʢʦʥʮʘ XIX  ʚʝʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʠʝʤʥʠʢʦʤ ʥʝʯʠʩʪʦʪ ʙʳʣʠ 

ʚʳʛʨʝʙʥʳʝ ʷʤʳ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜʳ ʧʠʪʴʝʚʳʭ ʢʦʣʦʜʮʝʚ ʜʦ-

ʤʦʚʣʘʜʝʥʠʡ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʟʘʩʦʨʝʥʠʡ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʠʤʝ-

ʥʷʣʠ ʛʨʫʙʳʝ ʬʠʣʴʪʨʳ ʠʟ ʙʫʣʳʞʥʠʢʘ. 

ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʜʦ ʥʘʯʘʣʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʦʯʠʩʪʢʘ ʩʪʦʢʦʚ 

ʥʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ. ʅʝʯʠʩʪʦʪʳ ʢʘʢ ʧʨʘʚʠʣʦ ʩʙʨʘʩʳʚʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʫʣʠʮʳ. ɺ ʥʘʯʘʣʝ XX ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʦʛʣʦʱʘʶʱʠʝ ʷʤʳ. ʊʘʢʠʝ ʠ 

ʚ ʥʘʰʠ ʜʥʠ ʠʤʝʶʪʩʷ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ. ʆʩʦʙʝʥʥʦʩʪʴ ʠʭ ʚ ʪʦʤ, ʯʪʦ ʩʦʜʝʨʞʠʤʦʝ 

ʫʥʦʩʠʪʩʷ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ʇʦ ʜʝʡʩʪʚʫʶʱʠʤ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ ʧʨʘʚʠ-

ʣʘʤ ʚʩʝ ʚʳʛʨʝʙʥʳʝ ʷʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʙʝʪʦʥʠʨʦʚʘʥʳ. ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʷʤʳ 

ʩʦʜʝʨʠʤʦʝ ʜʦʣʞʥʦ ʚʳʚʦʟʠʪʴʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʦʝ ʤʝʩʪʦ. ʆʜʥʘʢʦ, ʵʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ.   

ʇʝʨʚʳʝ ʛʦʨʦʜʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʩʪʨʦʝʥʳ ʚ ʊʘʰʢʝʥʪʝ ʚ ʪʨʠʜʮʘ-

ʪʳʝ ʛʦʜʳ ʚ ʨʘʡʦʥʝ ʃʘʙʟʘʢʘ (ʩʝʡʯʘʩ ʵʪʦ ʮʝʥʪʨ), ʚʪʦʨʳʝ ʙʳʣʠ ʥʘ ʜʘʣʴʥʝʡ ʦʢʨʘ-

ʠʥʝ, ʟʘ ʥʳʥʝʰʥʠʤ ʚʫʟʛʦʨʦʜʢʦʤ. ʉ ʚʚʦʜʦʤ ʉʘʣʘʨʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ 

1961 ʛʦʜʫ ʠ ɹʦʟʩʫʡʩʢʠʭ ʚ 1962-ʤ ʨʘʥʝʝ ʧʦʩʪʨʦʝʥʥʳʝ ʩʪʘʥʮʠʠ ʩʪʘʣʠ ʥʝ ʥʫʞʥʳ. 

ʅʳʥʝ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʪʨʦʝʥʳ. 

ʉʘʣʘʨʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʙʳʣʠ ʩʘʤʤrʠ ʩʦʚʨʝʤʝʥ-

ʥʤrʠ ʠ ʤʦʱʥʳʤʠ ʚʦ ʚʩʝʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ʉʝʡʯʘʩ ʤʦʱʥʦʩʪʠ ʵʪʦʡ ʩʪʘʥʮʠʠ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʙʱʠʡ ʦʙʲʝʤ ʢʘʥʘʣʠ-

ʟʘʮʠʦʥʥʳʭ ʩʪʦʢʦʚ ʊʘʰʢʝʥʪʘ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 500 ʤʣʥ. ʤ3. ʀʟ ʥʠʭ ʦʢʦʣʦ 

350 ʤʣʥ.ʤ3ð ʩʪʦʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʬʝʢʘʣʴʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ. ʆʯʠʩʪʢʘ ʵʪʠʭ 

ʩʪʦʢʦʚ ʦʩʫʱʝʪʩʚʣʷʝʪʩʷ ʥʘ ʪʨʝʭ ʩʪʘʥʮʠʷʭ ʘʵʨʘʮʠʠ: ʉʘʣʘʨʩʢʦʡ, ɹʦʟʩʫʡʩʢʦʡ ʠ 

ɹʝʢʪʝʤʠʨʩʢʦʡ. 

ʏʝʨʝʟ ʉʘʣʘʨʩʢʫʶ ʩʪʘʥʮʠʶ ʘʵʨʘʮʠʠ ʧʨʦʭʦʜʠʪ ʜʦ 830 ʪʳʩʷʯ ʤ3 ʚ ʩʫʪʢʠ, ʘ ʚ 

ʩʝʟʦʥ ʜʦʞʜʝʡ ʜʦʙʘʚʣʷʪʁʩʷ ʝʱʝ ʠ ʣʠʚʥʝʚʳʝ ʩʪʦʢʠ.  

ʌʘʢʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ɹʦʟʩʫʡʩʢʠʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʊʘʰ-

ʢʝʥʪʘ ʥʘ ʟʝʤʣʷʭ ɿʘʥʛʠʘʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ð 770 ʪʳʩʷʯ ʤ3 ʚ ʩʫʪʢʠ.  

ɹʝʢʪʝʤʠʨʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʩʪʨʦʝʥʳ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʏʠʨʯʠʢʘ 

ʚ 1986 ʛʦʜʫ. ʇʨʦʝʢʪʥʘʷ ʤʦʱʥʦʩʪʴ ʥʝʚʝʣʠʢʘ ï ʚʩʝʛʦ 25 ʪʳʩʷʯ ʤ3 ʚ ʩʫʪʢʠ. ʇʦ 

ʥʦʨʤʘʪʠʚʘʤ ʧʨʦʧʦʨʮʠʷ ʜʣʷ ʧʨʠʥʠʤʘʝʤʳʭ ʩʪʦʢʦʚ: 30 % ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 70% 

ʙʳʪʦʚʳʭ. ɹʝʢʪʝʤʠʨʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʞʠʣʦʛʦ ʤʠʢʨʦʨʘʡ-

ʦʥʘ. ʅʦ ʚ ʵʧʦʭʫ ʙʝʩʧʣʘʥʦʚʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ ʚʦʟʥʠʢʣʘ ʧʨʦʤʟʦʥʘ ʠ 80 ʧʨʦʮʝʥʪʦʚ 

ʧʨʠʥʠʤʘʝʤʳʭ ʩʪʦʢʦʚ ï ʟʘʚʦʜʩʢʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ɹʝʢʪʝʤʠʨʩʢʦʡ 

ʩʪʘʥʮʠʠ ʘʵʨʘʮʠʠ ʠ ʧʨʠ ʚʧʘʜʝʥʠʠ ʩʪʦʢʦʚ ʚ ʨʝʢʫ ʏʠʨʯʠʢ ʬʠʢʩʠʨʫʶʪʩʷ ʭʨʦʤ ʠ 

ʝʱʝ ʨʷʜ ʦʧʘʩʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚ-

ʥʳʝ ʚʝʱʝʩʪʚʘ (ʉʇɸɺ).  

 

1.2. ɿʘʜʘʯʠ ʠ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʠʟʘʮʠʠ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʧʨʝʩʥʦʡ ʚʦʜʳ ʢʘʢ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ. ʇʦʩʣʝ ʙʳʪʦʚʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʘ 
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ʥʘʩʳʱʘʝʪʩʷ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʚʦʟʙʫʜʠ-

ʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢʘʷ ʚʦʜʘ ʥʘʟʳʚʘʝʪʩʷ ʩʪʦʯʥʦʡ ʚʦʜʦʡ ʠʣʠ ʩʪʦ-

ʢʘʤʠ. 

ʉʝʡʯʘʩ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʩʣʫʞʠʪ ʩʣʦʞʥʘʷ ʠʥ-

ʞʝʥʝʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ï ʢʘʥʘʣʠʟʘʮʠʷ.   

 

 

 

 

 

 

 

 

 

 

 

ʎʝʣʴʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʥʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʟʘʱʠʪʳ ʧʨʠʨʦʜʳ. 

ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʩʣʠʚʘ ʛʨʷʟʥʦʡ ʚʦʜʳ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. 

ʉʠʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ʉʪʦʯʥʳʝ ʚʦʜʳ ʫʣʘʚʣʠʚʘʶʪʩʷ ʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʤʝʩʪʘʭ 

ʠʭ ʟʘʛʨʷʟʥʝʥʠʷ. ɿʘʛʨʷʟʥʝʥʥʘʷ ʚʦʜʘ ʩʦʙʠʨʘʝʪʩʷ ʧʦ ʩʠʩʪʝʤʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʪʚʦ-

ʜʠʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

ʆʙʨʘʙʦʪʢʘ ʠ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʣʦʢʘʣʴʥʦ ʥʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫ-

ʞʝʥʠʷʭ, ʥʘ ʢʦʪʦʨʳʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʫʜʘʣʷʝʪʩʷ ʠʟ ʩʪʦʯ-

ʥʳʭ ʚʦʜ. ʆʯʠʩʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠ, ʭʠʤʠʯʝʩʢʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ. 

ʅʘʢʦʥʝʮ, ʦʯʠʱʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʚʦʜʥʳʡ ʮʠʢʣ ʧʦ ʚʳʧʫʩʢʘʤ 

ʚ ʨʝʢʘʭ. ʅʝʟʘʛʨʷʟʥʝʥʥʳʝ ʜʦʞʜʝʚʳʝ ʠ ʪʘʣʳʝ ʚʦʜʳ ʤʦʞʥʦ ʦʪʚʦʜʠʪʴ ʙʝʟ ʦʯʠʩʪʢʠ. 

ɽʩʣʠ ʞʝ ʜʦʞʜʝʚʘʷ ʠʣʠ ʪʘʣʘʷ ʚʦʜʘ ʟʘʛʨʷʟʥʝʥʘ, ʝʝ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʦʯʠʩʪʢʫ ʩʦʚ-

ʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʠʣʠ ʦʪʜʝʣʴʥʦ. 

 

1.3. ʆʙʲʝʢʪʳ ʢʘʥʘʣʠʟʦʚʘʥʠʷ 

 

ʆʙʲʝʢʪʘʤʠ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʟʜʘʥʠʷ ʞʠʣʦʛʦ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʩʣʫʞʝʙʥʦʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ 

ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʦʧʨʦʚʦʜʦʤ ʠ ʢʘʥʘʣʠʟʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʚʥʦʚʴ ʩʪʨʦʷʱʠʝʩʷ, ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʝ ʛʦʨʦʜʘ, ʧʦʩʝʣʢʠ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʩʝʣʴʩʢʠʝ ʠ 

ʜʘʯʥʳʝ ʧʦʩʝʣʢʠ, ʢʫʨʦʨʪʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʤʙʠʥʘʪʳ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʝ ʨʘʡʦʥʳ. 

ɺʥʫʪʨʝʥʥʷʷ ʢʘʥʘʣʠʟʘʮʠʷ ʩʣʫʞʠʪ ʜʣʷ ʧʨʠʝʤʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʤʝʩʪʘʭ ʠʭ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʜʣʷ ʦʪʚʝʜʝʥʠʷ ʟʘ ʧʨʝʜʝʣʳ ʟʜʘʥʠʷ ʚ ʥʘʨʫʞʥʫʶ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ 

ʩʝʪʴ. ʅʘʨʫʞʥʘʷ ʢʘʥʘʣʠʟʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʩʪʦʯʥʳʭ 

ʚʦʜ ʟʘ ʧʨʝʜʝʣʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʣʠ ʧʨʦʤʳʣhʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ 

ʂʘʥʘʣʠʟʘʮʠʝʡ ʥʘʟʳʚʘʶʪ ʢʦʤʧʣʝʢʩ ʪʨʫʙʦʧʨʦʚʦʜ-

ʥʳʭ ʩʝʪʝʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʫʩʪʨʦʡʩʪʚ, ʩʣʫʞʘʱʠʭ 

ʜʣʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠ ʚʳʚʝʜʝʥʠʷ ʟʘ ʧʨʝʜʝʣʳ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʭ ʦʯʠʩʪʢʠ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʙʨʦʩʘ ʚ ʚʦʜʦʝʤ. 
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ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ, ʚʳ-

ʧʫʩʢʘ ʦʯʠʱʝʥʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʦʩʘʜʢʘ ʚ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʡ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ. 

 

1.4. ʉʪʦʯʥʳʝ ʚʦʜʳ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
 

ʉʪʦʯʥʳʝ ʚʦʜʳ ï ʪɻʦ ʚʦʜʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʦʜʠʪʴ ʠʟ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʠʟʤʝʥʠʚʰʘʷʩʷ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʘ ʩʦ-

ʜʝʨʞʠʪ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʙʝʟʦʧʘʩʥʦ ʚʝʨʥʫʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦ-

ʵʪʦʤʫ ʪʘʢʫ ʚʦʜʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʦʯʠʱʘʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʨʘʩʰʠʨʝʥʠʝʤ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʝʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘ-

ʯʝʩʪʚʫ ʞʠʟʥʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʫʪ. 

ʅʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʛʨʷʟʥʦʡ ʚʦʜʦʡ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʜʣʷ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠʟ-ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʛʠʛʠʝʥʳ ʠ ʥʝʯʠʩʪʦʡ ʧʠʪʴ-

ʝʚʦʡ ʚʦʜʳ. ɺ ʧʨʠʨʦʜʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʘʤʦʦʯʠʱʝ-

ʥʠʝ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ. ʆʜʥʘʢʦ ʧʨʠ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝ-

ʣʝʥʠʷ ʧʨʝʜʝʣ ʩʘʤʦʦʯʠʱʝʥʠʷ ʙʳʩʪʨʦ ʧʨʝʚʳʰʘʝʪʩʷ. 

ʉʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʦ-

ʩʢʦʣʴʢʫ ʠʭ ʩʘʤʦʦʯʠʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʠʪʴʷ. 

ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʩʪʦʯʥʳʝ ʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ: ʙʳʪʦʚʳʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʘʪʤʦʩʬʝʨʥʳʝ. 

ɹʳʪʦʚʳʝ ʩʪʦʢʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʚ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ, ʙʳʪʦʚʳʭ 

ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ (ʙʘʥʠ, ʧʨʘʯʝʯʥʳʝ ʠ ʜʨ.), ʦʨʛʘʥʠʟʘʮʠʷʭ, ʘ ʪʘʢʞʝ 

ʚ ʙʳʪʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʪʨʘʙʦʪʘʚʰʠʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʳ, ʢʫʙʦʚʳʝ ʦʩʪʘʪʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʤʳʚʥʳʝ ʚʦʜʳ, 

ʚʦʜʳ ʚʘʢʫʫʤ-ʥʘʩʦʩʦʚ ʠ ʦʭʣʘʞʜʘʶʱʠʭ ʩʠʩʪʝʤ; ʰʘʭʪʥʳʝ ʠ ʢʘʨʴʝʨʥʳʝ ʚʦʜʳ; 

ʚʦʜʳ ʭʠʤʚʦʜʦʦʯʠʩʪʢʠ, ʚʦʜʳ ʦʪ ʤʳʪʴʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦ-

ʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʦʯʠʩʪʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʦʪʭʦʜʦʚ, ʦʯʠʩʪʢʠ 

ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ɸʪʤʦʩʬʝʨʥʳʝ (ʜʦʞʜʝʚʳʝ, ʣʠʚʥʝʚʳʝ) ʩʪʦʢʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʘ-

ʜʝʥʠʷ ʦʩʘʜʢʦʚ ʥʘ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ ʠ ʜʨ.  

ɺʩʝ ʢʘʪʝʛʦʨʠʠ ʩʪʦʯʥʳʭ ʚʦʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘ-

ʛʨʷʟʥʝʥʠʡ, ʠʭ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ. ʇʦ ʬʠʟʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯ-

ʥʭr ʚʦʜ ʜʝʣʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʭ ʜʠʩʧʝʨʩʥʦʩʪʠ: ʥʘ ʨʘʩʪʚʦʨʝʥʥʳʝ, 

ʢʦʣʣʦʠʜʥʳʝ ʠ ʥʝʨʘʩʪʚʦʨʝʥʥʳʝ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʪʦʯʥʳʭ ʚʦʜ ʷʚʣʷʶʪʩʷ:  

- ʨʘʩʭʦʜ (ʣ/ʩ, ʤ3/ʩ, ʤ3/ʯ, ʤ3/ʩʤʝʥʫ, ʤ3/ʩʫʪ ʠ ʪ. ʜ.);  

- ʚʠʜʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠ ̫(ʤʛ/ʣ ʠʣʠ ʛ/ʤ3).  

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʪʦʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪ ɹʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʦʜʦʦʪʚʦʜʷʱʠʝ ʩʝʪʠ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʙʳʯʥʦ 
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʩʪʫʧʣʝʥʠ ʁʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ ʚ ʛʦʜʫ. ʕʪʠ ʧʦʢʘʟʘ-

ʪʝʣʠ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʠ. 

ɺ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʩʦʜʝʨʞʘʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘ-

ʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚ ʥʝʨʘʩʪʚʦʨʝʥʥʦʤ, ʨʘʩʪʚʦʨʝʥʥʦʤ ʠ ʢʦʣʣʦʠʜʥʦʤ 

ʩʦʩʪʦʷʥʠʷʭ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ ʥʝʨʘʩʪʚʦʨʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʟʳʚʘʶʪ 

ʚʟʚʝʰʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʆʩʥʦʚʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʭ ʚ ʙʳʪʦʚʳʭ ʩʪʦʢʘʭ ʩʦʜʝʨʞʠʪʩʷ 0,1ï0,3 ʛ/ʣ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (ɹʇK) ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 

(ʍʇʂ). ɼʣʷ ʙr ʪʦʚʳʭ ʩʪʦʯʥʭr ʚʦʜ ʧʦʢʘʟʘʪʝʣʠ ɹʇʂ ʩʦʩʪʘʚʣʷʶʪ 100é400 ʤʛ/ʣ, 

ʍʇʂ = 150é600 ʤʛ/ʣ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠ.̫ ʊʘʢʠʝ 

ʚʦʜʳ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʟʘʛʥʠʚʘʶʪ ʯʝʨʝʟ 12ï24 ʯ ʧʨʠ t = 20 Áʉ. 

ɺ ʛʦʨʦʜʘʭ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʙʳʪʦʚʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ 0,3ï2,0 ʣ/ʩ 1 ʛʘ ʟʘʩʝ-

ʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (10ï60 ʪʳʩ. ʤ3/ʛʦʜ). ʀʭ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ 

ʩʝʪʴ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʝʨʘʚʥʦʤʝʨʥʦ: ʜʥʝʤ ʨʘʩʭʦʜ ʚʦʜʳ ʧʨʝʚʳ-

ʰʘʝʪ ʥʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 2ï5 ʨʘʟ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʭʦʜʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʨʘʟʥʠʮʘ ʧʦ ʩʫʪʢʘʤ ʩʦʩʪʘʚʣʷʝʪ 1,1ï1,2 ʨʘʟʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʦʢʠ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʣʠʚʥʝʚʳʭ ʚʦʜʘʭ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʨʘʩʪʚʦʨʝʥʥʳʭ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʢʠ. ɹʇʂ ʣʠʚʥʝʚrʭ ʚʦʜ ʜʦ-

ʩʪʠʛʘʝʪ 50ï60 ʤʛ/ʣ. ʆʙʨʘʟʦʚʘʥʠʝ ʣʠʚʥʝʚʳʭ ʚʦʜ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʠʭ ʨʘʩʭʦʜ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʥʫʣʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 300 ʣ/ʩ (ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ). ɺ ʣʠʪʝʨʘʪʫʨʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʥʷʪʠʝ çʛʦʨʦʜʩʢʠʝ 

ʩʪʦʯʥʳʝ ʚʦʜʳè. ʇʦʜ ʥʠʤ ʧʦʥʠʤʘʝʪʩʷ ʩʤʝʩʴ ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯ-

ʥʳʭ ʚʦʜ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʙʳʪʦʚʳʭ ʚʦʜ ʥʝ ʙʳʚʘʝʪ. ɺ ʩʪʦʯ-

ʥʳʭ ʚʦʜʘʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʛʦʨʦʜʦʚ, ʚʩʝʛʜʘ ʩʦʜʝʨʞʘʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʟʘʛʨʷʟʥʝ-

ʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ (ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʢʠʩ-

ʣʦʪʳ, ʱʝʣʦʯʠ, ʩʦʣʠ ʠ ʜʨ.). ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ ʛʦʨʦʜʩʢʠʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ. ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʚʠʜʳ ʩʪʦʯʥʳʭ 

ʚʦʜ ʪʨʝʙʫʶʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʧʨʠ ʠʭ ʦʪʚʝʜʝʥʠʠ ʚ ʦʪʢʨʳʪʳʝ ʚʦʜʦʝʤʳ, ʪʘʢ 

ʢʘʢ ʚ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʨʘʟʣʠʯʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ. 

 

1.5. ʉʠʩʪʝʤʳ ʠ ʩʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ 
 

1.5.1. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʠʩʪʝʤ 

 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ:  

1) ʚʥʫʪʨʝʥʥʠʝ ʩʠʩʪʝʤ rʚʦʜʦʦʪʚʝʜʝʥʠʷ ʠ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʝ ʢʘʥʘʣʠʟʘʮʠ-

ʦʥʥʝr ʩʝʪʠ;  

2) ʚʥʝʰʥʷ ̫ʢʘʥʘʣʠʟʘʮʠʦʥʥʘ ̫ʩʝʪɹ;  

3) ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʝʟʝʨʚʫʘʨ;r  

4) ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʠ ʥʘʧʦʨʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜ;r  

5) ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠ;̫  

6) ʚʳʧʫʩʢʠ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʘʚʘʨʠʡʥʳʝ ʚʳʧʫʩʢʠ ʚʦʜʳ ʚ ʚʦʜʦʝʤ.  
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ʅʘ ʨʠʩ. 1.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ (ʙʝʟ ʢʚʘʨʪʘʣʦʚ ʠ ʧʨʦʝʟʜʦʚ) ʩʭʝʤʘ ʚʦʜʦʦʪ-

ʚʝʜʝʥʠʷ ʛʦʨʦʜʘ. 

 

 
 

ʈʠʩ. 1.1. ʆʙʱʘʷ ʩʭʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ 

 

ɺʥʫʪʨʝʥʥʷʷ ʩʠʩʪʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʞʠʣʦʛʦ ʜʦʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʧʨʠ-

ʝʤʥʠʢʠ ʩʪʦʯʥʳʭ ʚʦʜ (ʩʘʥʠʪʘʨʥʳʝ ʧʨʠʙʦʨ)r ʠ ʚʥʫʪʨʝʥʥʶ  ʁʚʦʜʦʦʪʚʦʜʷʱʫ  ʁ

ʩʝʪɹ ï ʦʪʚʦʜʥʳʝ ʣʠʥʠʠ, ʩʪʦʷʢʠ ʠ ʚʳʧʫʩʢʠ ʠʟ ʟʜʘʥʠʡ. 

ɺʥʫʪʨʠʢʚʘʨʪʘʣʴʥʘʷ ʚʦʜʦʦʪʚʦʜʷʱʘʷ ʩʝʪʴ ï ʵʪʦ ʩʠʩʪʝʤʘ ʧʦʜʟʝʤʥʳʭ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ, ʧʨʦʣʦʞʝʥʥʳʭ ʦʢʦʣʦ ʟʜʘʥʠʡ ʤʝʞʜʫ ʩʤʦʪʨʦʚʳʤʠ ʢʦʣʦʜʮʘʤʠ ʧʦ 

ʢʦʥʮʘʤ ʚʳʧʫʩʢʦʚ ʠʟ ʟʜʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʣʦʥʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʉʦ-

ʝʜʠʥʝʥʠʝ ʩ ʫʣʠʯʥʦʡ ʩʝʪʴʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʯʘʩʪʢʦʚ ʪʨʫʙ, ʥʘʟʳʚʘ-

ʝʤʭr ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ ʚʝʪʢʘʤʠ. ɺʥʫʪʨʠʢʚʘʨʪʘʣʴʥʘʷ ʩʝʪʴ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʩ ʨʘʩ-

ʯʝʪʦʤ ʥʘ ʩʘʤʦʪʝʯʥʦʝ ʜʚʠʞʝʥʠʝ ʚʦʜ.  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ʢʚʘʨʪʘʣʘ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 1,0ï1,5 ʤ ʦʪ ʢʨʘʩʥʦʡ ʣʠʥʠʠ (ʛʨʘʥʠʮʳ ʢʚʘʨʪʘʣʘ), ʫʩʪʨʘʠʚʘʶʪ ʢʦʥ-

ʪʨʦʣʴʥʳʡ ʢʦʣʦʜʝʮ. 

ɺʥʝʰʥʷʷ (ʥʘʨʫʞʥʘʷ) ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ ʩʝʪʴ (ʫʣʠʯʥʘʷ ʩʝʪʴ) ï ʵʪʦ ʩʠʩʪʝʤʘ 

ʧʦʜʟʝʤʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʫʣʦʞʝʥʥʳʭ ʩ ʫʢʣʦʥʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ 

ʚʦʜʳ ʢ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʢʚʘʨʪʘʣʘ, ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʥʘ ʩʘʤʦʪʝʯʥʦʝ ʜʚʠʞʝʥʠʝ 

ʚʦʜʳ. ʂ ʥʝʡ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʝ ʩʝʪʠ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤʳ ʩʝʪʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʚʩʶ ʦʙʩʣʫʞʠʚʘʝʤʫʶ ʪʝʨʨʠ-

ʪʦʨʠʶ ʨʘʟʙʠʚʘʪʁ ʥʘ ʙʘʩʩʝʡʥʳ ʢʘʥʘʣʠʟʦʚʘʥʠʷ (ʨʠʩ. 1.1). ɹʘʩʩʝʡʥ ʢʘʥʘʣʠʟʦʚʘʥʠʷ 

(ʚʦʜʦʦʪʚʝʜʝʥʠʷ) ï ʯʘʩʪʴ ʢʘʥʘʣʠʟʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʚʦʜʦʨʘʟʜʝ-

ʣʘʤʠ. ʉʙʦʨ ʩʪʦʢʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʦʚ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʣʣʝʢʪʦʨʦʚ. 

ʂʦʣʣʝʢʪʦʨ ʙʘʩʩʝʡʥʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ï ʪʨʫʙʦʧʨʦʚʦʜ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʧʨʠʝʤʘ ʠ ʦʪʚʦʜʘ ʚʦʜʳ ʦʪ ʚʩʝʛʦ ʙʘʩʩʝʡʥʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ʠʣʠ ʝʛʦ ʯʘʩʪʠ. ɻʣʘʚʥʳʡ 

ʢʦʣʣʝʢʪʦʨ ï ʪʨʫʙʦʧʨʦʚʦʜ, ʧʨʠʥʠʤʘʶʱʠʡ ʚʦʜʳ ʦʪ ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʘʩʩʝʡ-

ʥʦʚ ʢʘʥʘʣʠʟʦʚʘʥʠʷ (ʚʩʝʡ ʢʘʥʘʣʠʟʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ). ʆʪʚʦʜʥʦʡ (ʟʘʛʦʨʦʜʥʳʡ) 

ʢʦʣʣʝʢʪʦʨ ï ʪʨʫʙʦʧʨʦʚʦʜ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʩʪʦʢʠ ʢ ʥʘʩʦʩʥʳʤ ʩʪʘʥʮʠʷʤ ʠʣʠ 

ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

ɼʣʷ ʩʙʨʦʩʘ ʚʦʜʳ ʥʘ ʢʦʣʣʝʢʪʦʨʘʭ, ʧʨʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʨʝʢʠ, ʫʩʪʨʘʠʚʘʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ï ʣʠʚʥʝʩʧʫʩʢʠ. 
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ʈʝʛʫʣʠʨʫʶʱʠʝ ʨʝʟʝʨʚʫʘʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʠʣʠ ʦʙʦʨʫ-

ʜʦʚʘʥʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʝʤʢʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʢʢʫʤʫʣʷʮʠʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʚ ʧʝʨʠʦʜ ʠʭ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʠʪʦʢʘ. ʉʙʨʦʩ ʚʦʜʳ ʠʟ ʵʪʠʭ ʨʝʟʝʨʚʫʘʨʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʨʠʪʦʢʘ ʩʪʦʯʥʳʭ ʚʦʜ. ʆʙʷʟʘʪʝʣʴʥʦ ʫʩʪʨʦʡʩʪʚʦ ʨʝ-

ʛʫʣʠʨʫʶʱʠʭ ʨʝʟʝʨʚʫʘʨʦʚ ʥʘ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ. ʅʘ ʩʝʪʷʭ, ʦʪʚʦʜʷʱʠʭ ʙʳ-

ʪʦʚʳʝ ʩʪʦʢʠ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʝʟʝʨʚʫʘʨʳ ʦʙʲʝʜʠʥʷʶʪ ʩ ʧʨʠʝʤʥʳʤʠ ʢʘʤʝʨʘʤʠ 

ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ. 

ʆʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʞʝʥʝʨʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦ-

ʵʪʘʧʥʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ. 

ɺʳʧʫʩʢʠ ʩʪʦʯʥʳʭ ʚʦʜʳ ʚ ʚʦʜʦʝʤ ï ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʝ ʜʣʷ ʩʙʨʦʩʘ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤ. ɺʳʧʫʩʢʠ ʜʦʣʞʥʳ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʙʳʩʪʨʦʝ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʩʤʝʠhʚʘʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʚʦʜʦʡ ʚʦʜʦʝʤʘ, ʘ 

ʠʭ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʷ ʠʩʢʣʶʯʘʪʴ ʨʘʟʨʫʰʝʥʠʝ ʩʘʤʦʛʦ ʚʳʧʫʩʢʘ ʧʦʪʦʢʦʤ ʩʙʨʘ-

ʩʳʚʘʝʤʦʡ ʩʪʦʯʥʦʡ ʚʦʜʳ. 

ɸʚʘʨʠʡʥʳʝ ʚʳʧʫʩʢʠ ʫʩʪʨʘʠʚʘʶʪ ʥʘ ʛʣʘʚʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʧʨʦʣʦʞʝʥʥʳʭ 

ʚʜʦʣʴ ʨʝʢʠ. ɾʝʣʘʪʝʣʴʥʦ ʫʩʪʨʘʠʚʘʪʴ ʠʭ ʧʝʨʝʜ ʥʘʩʦʩʥʳʤʠ ʩʪʘʥʮʠʷʤʠ. ʋʩʪʨʦʡ-

ʩʪʚʦ ʘʚʘʨʠʡʥʳʭ ʚʳʧʫʩʢʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʦ ʩ ʦʨʛʘʥʘʤʠ ʩʘʥɻʧʠʜʥʘʜ-

ʟʦʨʘ ʠ ʨʳʙʦʦʭʨʘʥʳ. ɸʚʘʨʠʡʥʳʝ ʚʳʧʫʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʙʨʦʩʘ ʥʝʦʯʠʱʝʥ-

ʥʳʭ ʩʪʦʢʦʚ ʚ ʨʝʢʫ ʪʦʣʴʢʦ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʣʫʯʘʷʭ ï ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʢʦʣʣʝʢʪʦ-

ʨʘʭ ʠʣʠ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʷʭ. 

ɺʩʝ ʵʣʝʤʝʥʪʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʧʨʠ ʚr ʭʦʜʝ ʠʟ 

ʩʪʨʦʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʥʠʭ ʥʘʨʫʰʘʝʪʩʷ ʨʘʙʦʪʘ ʚʩʝʡ ʩʠʩʪʝʤʳ. 

 

1.5.2. ɺʥʫʪʨʝʥʥʷʷ ʠ ʥʘʨʫʞʥʘʷ ʢʘʥʘʣʠʟʘʮʠʷ  

ɺʩʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʠ ʩʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ 

ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ. 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʜʣʷ ʧʨʠʝʤʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ: ʘ) ʚʥʫʪʨʝʥʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ; ʙ) ʥʘʨʫʞʥʫʶ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʝʪʴ; ʚ) ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʠ ʥʘʧʦʨ-

ʥʳʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʚʦʜʦʚʦʜʳ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ: ʘ) ʦʯʠʩʪʥʳʝ ʩʪʘʥʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʯʠʩʪʢʠ, ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʦʩʘʜʢʘ; ʙ) ʚʳʧʫʩʢʠ ʦʯʠʱʝʥʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤ. 

ɺʥʫʪʨʝʥʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘ-

ʥʠʷʭ ʩʦʩʪʦʷʪ ʠʟ ʧʨʠʝʤʥʠʢʦʚ (ʩʘʥʠʪʘʨʥʳʭ ʧʨʠʙʦʨʦʚ) ð ʫʥʠʪʘʟʦʚ, ʧʠʩʩʫʘʨʦʚ, 

ʨʘʢʦʚʠʥ, ʫʤʳʚʘʣʴʥʠʢʦʚ, ʤʦʝʢ, ʪʨʘʧʦʚ, ʚʘʥʥ ʠ ʧʨ., ʠ ʠʟ ʩʝʪʠð ʦʪʚʦʜʥʳʭ ʪʨʫʙ, 

ʩʪʦʷʢʦʚ, ʚʳʧʫʩʢʦʚ ʠ ʜʚʦʨʦʚʦʡ ʩʝʪʠ (ʨʠʩ. 1.2 ʠ 1.3). ʉʘʥʠʪʘʨʥʳʝ ʧʨʠʙʦʨʳ (ʨʠʩ. 

1.4) ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʢʫʭʥʷʭ, ʪʫʘʣʝʪʥʳʭ ʠ ʚʘʥʥʳʭ ʢʦʤʥʘʪʘʭ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥ-

ʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. 
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ʈʠʩ. 1.2. ʉʭʝʤʘ ʚʥʫʪʨʝʥʥʝʡ ʢʘʥʘʣʠʟʘʮʠʠ 

1 ð ʚʳʪʷʞʥʘʷ ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʪʨʫʙʘ; 2ð ʩʪʦʷʢ; 3ðʚʘʥʥʘ; 4 ð ʫʤʳʚʘʣʴ-

ʥʠʢ; 5 ð ʩʤʳʚʥʦʡ ʙʘʯʦʢ; 6 ð ʫʥʠʪʘʟ, 7 ð ʦʪʚʦʜʥʘʷ ʪʨʫʙʘ; 8ð ʨʝʚʠʟʠʷ; 9ð

ʤʦʡʢʘ ʠʣʠ ʨʘʢʦʚʠʥʘ ʥʘ ʢʫʭʥʝ; 10ð ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʟʘʪʚʦʨ; 11 ð ʥʘʧʦʣʴʥʳʡ 

ʩʠʬʦʥ; 12 ð ʚʳʧʫʩʢ; 13 ð ʩʤʦʪʨʦʚʦʡ ʢʦʣʦʜʝʮ ʥʘ ʜʚʦʨʦʚʦʡ ʩʝʪʠ; 14 ð ʜʚʦʨʦ-

ʚʘʷ ʩʝʪʴ; 15ðʢʦʥʪʨʦʣʴʥʳʡ ʢʦʣʦʜʝʮ; 16 ð ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʚʝʪʢʘ; 17ðʩʤʦʪʨʦ-

ʚʦʡ ʢʦʣʦʜʝʮ ʥʘ ʫʣʠʯʥʦʡ ʩʝʪʠ; 18 ð ʫʣʠʯʥʘʷ ʩʝʪʴ 

 

 

ʈʠʩ. 1.3. ʉʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ  

ʟʜʘʥʠʷ. 
 

ʘ ï ʩʪʦʷʢ ʧʦʜʘʯʠ ʛʦʨʷʯʝʡ ʚʦʜʳ; ʙ ï 

ʩʪʦʷʢ ʧʦʜʘʯʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ; ʚ ï ʢʘ-

ʥʘʣʠʟʘʮʠʷ: 1 ï ʚʝʥʪʠʣʠ ʥʘ ʚʚʦʜʝ (ʫ 

ʩʪʦʷʢʦʚ); 2 ï ʢʨʘʥ ʧʦʜʘʯʠ ʭʦʣʦʜʥʦʡ 

ʚʦʜʳ ʥʘ ʤʦʡʢʫ; 3 ï ʢʨʘʥ ʧʦʜʘʯʠ ʭʦ-

ʣʦʜʥʦʡ ʚʦʜʳ ʥʘ ʫʤʳʚʘʣʴʥʠʢ; 4 ï ʢʣʘ-

ʧʘʥ ʙʘʯʢʘ ʫʥʠʪʘʟʘ; 5 ï ʢʨʘʥ ʧʦʜʘʯʠ 

ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʚ ʚʘʥʥʫ; 6 ï ʢʨʘʥʳ 

ʧʦʜʘʯʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʥʘ ʤʦʡʢʫ, ʫʤʳ-

ʚʘʣʴʥʠʢ ʠ ʚ ʚʘʥʥʫ; 7 ï ʦʪʚʦʜʳ ʩʪʦʯ-

ʥʦʡ ʚʦʜʳ; 8 ï ʪʨʫʙʘ ʦʪʚʦʜʘ ʫʥʠʪʘʟʘ; 9 

ï ʩʠʬʦʥʳ ʫʥʠʪʘʟʘ, ʚʘʥʥʳ, ʤʦʡʢʠ, 

ʫʤʳʚʘʣʴʥʠʢʘ. 
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ʈʠʩ. 1.4. ʉʘʥʠʪʘʨʥʳʝ ʧʨʠʙʦʨʳ 

ʘ ð ʚʘʥʥʘ; 6 ð ʩʠʜʷʯʘʷ ʚʘʥʥʘ; ʚ ð ʛʣʫʙʦʢʠʡ ʧʦʜʜʦʥ; ʛ ð ʜʫʰ; ʜ ð ʫʤʳʚʘʣʴ-

ʥʠʢ ʥʘ ʧʦʩʪʘʤʝʥʪʝ; ʝ ð ʫʤʳʚʘʣʴʥʠʢ; ʞ - ʙʠʜʝ; ʟ, ʠ ð ʤʦʡʢʠ; 1 ð ʥʦʞʢʘ; 2 

ð ʛʠʜʨʦʟʘʪʚʦʨ; 3 ð ʚʳʧʫʩʢ; 4 ð ʧʝʨʝʣʠʚʥʘʷ ʪʨʫʙʘ; 5 ð ʧʝʨʝʣʠʚ; 6 ð ʩʤʝʩʠ-

ʪʝʣʴ; 7 ð ʧʝʨʝʛʦʨʦʜʢʘ; 8ð ʧʦʜʜʦʥ; 9ð ʯʘʰʘ; 10ð ʧʦʜʩʪʦʣʴʝ 

 

ʉʪʦʯʥʳʝ ʚʦʜʳ ʠʟ ʧʨʠʝʤʥʠʢʦʚ ʧʦʩʪʫʧʘʶʪ ʚ ʦʪʚʦʜʥʳʝ ʪʨʫʙʳ, ʘ ʟʘʪʝʤ ʚ ʩʪʦ-

ʷʢʠ ʚʥʫʪʨʝʥʥʝʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ. ʉʪʦʷʢʠ ʧʨʦʢʣʘʜʳʚʘʶʪ ʧʦ ʩʪʝʥʘʤ 

ʚʥʫʪʨʠ ʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ ʠʣʠ ʚ ʤʦʥʪʘʞʥʳʭ ʰʘʭʪʘʭ, ʙʣʦʢʘʭ ʠ ʩʘʥʠ-

ʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʙʠʥʘʭ. ʀʭ ʚʳʚʦʜʷʪ ʯʝʨʝʟ ʯʝʨʜʘʯʥʦʝ ʧʦʤʝʱʝʥʠʝ ʚʳʰʝ 

ʢʨʳʰʠ. ɺʩʣʝʜʩʪʚʠʝ ʦʙʦʛʨʝʚʘ ʩʪʦʷʢʦʚ ʚ ʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ ʥʠʭ ʩʦʟʜʘ-

ʝʪʩʷ ʪʷʛʘ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʝʥʪʠʣʷʮʠʶ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʢʘʥʘ-

ʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ. ɺʝʨʭʥʶʶ ʯʘʩʪʴ ʩʪʦʷʢʘ ʥʘʟʳʚʘʶʪ ʚʳʪʷʞʥʦʡ ʪʨʫʙʦʡ, ʥʘ 

ʢʦʥʮʝ ʝʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʝʬʣʝʢʪʦʨ (ʬʣʶʛʘʨʢʫ) (ʨʠʩ. 1.5).  

ɼʣʷ ʦʩʤʦʪʨʘ ʠ ʧʨʦʯʠʩʪʢʠ ʪʨʫʙ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʝʚʠʟʠʠ ʠ ʧʨʦʯʠʩʪʢʠ (ʨʠʩ. 

1.6). 
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ʈʠʩ. 1.5. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʢʘʥʘ-

ʣʠʟʘʮʠʦʥʥʦʛʦ ʩʪʦʷʢʘ ʩ ʜʝʬʣʝʢ-

ʪʦʨʦʤ 

ʈʠʩ. 1.6. ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʩʤʦʪʨʘ ʪʨʫʙ 

ʘ, ʙ ï ʨʝʚʠʟʠʠ; ʚ - ʧʨʦʯʠʩʪʢʘ 

 

  

ʈʠʩ. 1.7. ʊʨʘʧʳ ʠ ʛʠʜʨʦʟʘʪʚʦʨʳ: 

ʘ ï ʧʨʷʤʦʡ ʚʳʧʫʩʢ (ʪʨʘʧ); ʙ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʳʧʫʩʢ (ʪʨʘʧ); 

ʚ, ʛ ï U-ʦʙʨʘʟʥʳʝ ʛʠʜʨʦʟʘʪʚʦʨʳ; ʜ ï ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʛʠʜʨʦʟʘʪʚʦʨ, ʝ ï ʙʫ-

ʪʳʣʦʯʥʳʡ ʩʠʬʦʥ 

1 ï ʩʲʝʤʥʘʷ ʨʝʰʝʪʢʘ; 2 ï ʧʝʨʝʛʦʨʦʜʢʘ; 3 ï ʢʦʨʧʫʩ; 4 ï ʧʨʦʙʢʘ; 5 ï 

ʢʨʳʰʢʘ; 6 ï ʩʲʝʤʥʘʷ ʢʨʳʰʢʘ. 

 

ʏʪʦʙʳ ʚʦʟʜʫʭ ʠ ʛʘʟʳ ʥʝ ʧʨʦʥʠʢʘʣʠ ʚ ʧʦʤʝʱʝʥʠʝ, ʤʝʞʜʫ ʩʝʪʴʶ ʠ ʩʘʥʠʪʘʨ-

ʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʦʜʷʥʳʝ ʟʘʪʚʦʨʳ (ʛʠʜʨʦʟʘʪʚʦʨʳ, ʩʠʬʦʥʳ). 

ɺ ʫʥʠʪʘʟʘʭ ʠ ʪʨʘʧʘʭ ʛʠʜʨʦʟʘʪʚʦʨʳ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʠ-

ʙʦʨʘ, ʘ ʧʦʜ ʫʤʳʚʘʣʴʥʠʢʘʤʠ, ʚʘʥʥʘʤʠ, ʤʦʡʢʘʤʠ ʠ ʨʘʢʦʚʠʥʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʬʘʩʦʥʥʳʝ ʯʘʩʪʠ ð ʩʠʬʦʥʳ. ʆʜʥʠʤ ʩʠʬʦʥʦʤ ʤʦʞʥʦ ʦʙʩʣʫʞʠʪʴ 
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ʥʝʩʢʦʣʴʢʦ ʧʨʠʙʦʨʦʚ. ɺʦʜʘ ʚ ʥʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʤʝʥʷʝʪʩʷ ʩʚʝʞʝʡ ʧʦʩʣʝ ʢʘʞ-

ʜʦʛʦ ʩʙʨʦʩʘ ʥʦʚʦʡ ʧʦʨʮʠʠ ʚʦʜʳ ʚ ʩʘʥʠʪʘʨʥʳʡ ʧʨʠʙʦʨ. ɺ ʛʠʜʨʦʟʘʪʚʦʨʘʭ (ʨʠʩ. 

1.7) ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʣʦʡ ʚʦʜʳ ʚʳʩʦʪʦʡ 50ï70 ʤʤ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ 

ʚ ʠʟʛʠʙʝ ʪʨʫʙʦʧʨʦʚʦʜʘ (U-ʦʙʨʘʟʥʳʝ ʛʠʜʨʦʟʘʪʚʦʨʳ) ʠʣʠ ʤʝʞʜʫ ʜʚʫʤʷ ʮʠʣʠʥ-

ʜʨʘʤʠ. 

ʅʝʟʘʩʦʨʷʝʤʦʩʪʴ ʩʠʬʦʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʴʰʠʤ ʧʨʦʭʦʜʥʳʤ ʩʝʯʝʥʠʝʤ 

ʠ ʛʣʘʜʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʵʤʘʣʠʨʦʚʘʥʥʦʡ ʠʣʠ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʦʡ). 

ɼʣʷ ʧʨʦʯʠʩʪʢʠ ʛʠʜʨʦʟʘʪʚʦʨʦʚ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʥʠʤ ʫʯʘʩʪʢʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʦʪʚʝʨʩʪʠʷ, ʟʘʢʨʳʚʘʝʤʳʝ ʢʨʳʰʢʘʤʠ (ʩʠʬʦʥʳ-ʨʝʚʠʟʠʠ) ʠʣʠ ʨʝʟʴʙʦʚʳʤʠ 

ʧʨʦʙʢʘʤʠ. ɹʫʪʳʣʦʯʥʳʝ ʛʠʜʨʦʟʘʪʚʦʨʳ (ʨʠʩ. 1.7, ʝ) ʧʨʦʯʠʱʘʶʪ ʯʝʨʝʟ ʩʲʝʤʥʫʶ 

ʢʨʳʰʢʫ. ɻʠʜʨʦʟʘʪʚʦʨʳ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʯʫʛʫʥʘ ʠʣʠ ʧʣʘʩʪʤʘʩʩʳ. ɼʣʷ ʫʤʳʚʘʣʴ-

ʥʠʢʦʚ ʚʳʧʫʩʢʘʶʪ ʙʫʪʳʣʦʯʥʳʝ ʛʠʜʨʦʟʘʪʚʦʨʳ ʠʟ ʣʘʪʫʥʠ. 

 

1.5.3. ʉʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʛʦʨʦʜʦʚ 

 

ʆʪʣʠʯʠʝ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʚʦʡʩʪʚʘʤ ʟʘʛʨʷʟʥʝʥʠʡ ʙʳʪʦʚʳʭ ʠ ʜʦʞʜʝʚʳʭ ʚʦʜ, ʘ 

ʪʘʢʞʝ ʙʳʪʦʚʳʭ ʠ ʤʥʦʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟ-

ʥʳʝ ʤʝʪʦʜʳ ʠʭ ʦʯʠʩʪʢʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʜʝʣʴʥʦʛʦ ʠʭ ʦʪʚʝʜʝʥʠʷ ʧʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʦʜʦʦʪʚʦʜʷʱʠʤ ʩʝʪʷʤ. 

 

 

 

 

 

 

 

ɺʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ: ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʣʠ ʨʘʟʜʝʣʴʥʦʛʦ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʣʠ ʧʫʪʝʤ ʩʦʚ-

ʤʝʩʪʥʦʡ ʠʣʠ ʨʘʟʜʝʣʴʥʦʡ ʠʭ ʦʯʠʩʪʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʧʨʦʝʢʪʠʨʫʝʤʳʝ 

ʚʦʜʦʦʪʚʦʜʷʱʠʝ ʩʠʩʪʝʤʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʙʱʝʩʧʣʘʚʥʳʝ, ʨʘʟʜʝʣʴʥʳʝ ʠ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʳʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʧʦʣ-

ʥʳʝ ʨʘʟʜʝʣʴʥʳʝ, ʥʝʧʦʣʥʳʝ ʨʘʟʜʝʣʴʥʳʝ ʠ ʧʦʣʫʨʘʟʜʝʣʴʥʳʝ. 

ʆʙʱʝʩʧʣʘʚʥʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʠʤʝʝʪ ʦʜʥʫ ʚʦʜʦʦʪʚʦʜʷʱʫʶ ʩʝʪʴ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʦʪʚʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚʩʝʭ ʚʠʜʦʚ: ʙʳʪʦʚʳʭ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʠ ʜʦʞʜʝʚʳʭ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʙʱʝʩʧʣʘʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠ-

ʯʠʝ ʥʘ ʛʣʘʚʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʣʠʚʥʝʩʧʫʩʢʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʯʘʩʪʴ ʩʤʝʩʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʚʦʜʦʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʙʱʝʩʧʣʘʚʥʳʭ ʩʠʩʪʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʨʷʜʦʤ ʩ ʦʙ-

ʩʣʫʞʠʚʘʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʨʝʢ ʩ ʙʦʣʴʰʠʤʠ ʨʘʩʭʦʜʘʤʠ ʚʦʜʳ, ʚ ʢʦʪʦʨʳʝ ʜʦʧʫ-

ʩʪʠʤ ʩʙʨʦʩ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʥʝʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʇʦʣʥʘʷ ʨʘʟʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ (ʨʠʩ. 1.8) ʠʤʝʝʪ ʜʚʝ ʠʣʠ ʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʝʪʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʪʚʦʜʘ 

ʩʪʦʯʥʳʭ ʚʦʜ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ. ʆʥʘ ʠʤʝʝʪ ʩʝʪʠ ʜʣʷ ʦʪʚʦʜʘ: ʙʳʪʦʚʳʭ ʚʦʜ ʦʪ 

ʛʦʨʦʜʘ (ʙʳʪʦʚʘʷ ʩʝʪʴ), ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʦʜ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʝʪʴ) ʠ ʜʦʞ-

ʜʝʚʳʭ ʚʦʜ (ʚʦʜʦʩʪʦʢʠ ʠʣʠ ʜʦʞʜʝʚʘʷ ʩʝʪʴ). 

 

ʇʦʜ ʩʠʩʪʝʤʦʡ ʢʘʥʘʣʠʟʘʮʠʠ (ʚʦʜʦʦʪʚʝʜʝʥʠʷ) ʧʦʥʠʤʘʝʪʩʷ 

ʩʧʦʩʦʙ ʩʙʦʨʘ ʠ ʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ.  
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ʈʠʩ. 1.8. ʉʠʩʪʝʤʳ ʚʦʜʦʦʪʩʝʜʝʥʠʷ: 

ʘ ï ʦʙʱʝʩʧʣʘʚʥʘʷ; ʙ ï ʧʦʣʫʨʘʟʜʝʣʴʥʘʷ; ʚ ï ʧʦʣʥʘʷ ʨʘʟʜʝʣʴʥʘʷ; ʛ ï ʧʦʣʥʘʷ ʨʘʟ-

ʜʝʣʴʥʘʷ ʩ ʣʦʢʘʣʴʥʦʡ ʦʯʠʩʪʢʦʡ ʜʦʞʜʝʚʳʭ ʚʦʜ; ʜ ï ʧʦʣʥʘʷ ʨʘʟʜʝʣʴʥʘʷ ʩ ʮʝʥʪʨʘ-

ʣʠʟʦʚʘʥʥʦʡ ʦʯʠʩʪʢʦʡ ʜʦʞʜʝʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ    

1 ð ʛʣʘʚʥʳʡ ʚʦʜʦʦʪʚʦʜʷʱʠʡ ʢʦʣʣʝʢʪʦʨ; 2 ð ʣʠʚʥʝʩʧʫʩʢʠ, 3 ð ʧʨʦʥʟ-  

ʚʦʜʩʪʚʝʥʥʦ-ʙʳʪʦʚʘʷ ʩʝʪʴ; 4 ð ʣʠʚʥʝʚʘʷ ʩʝʪʴ, 5 ð ʧʨʦʤʳʰʣʝʥʥʳʝ  

ʧʨʝʜʧʨʠʷʪʠʷ, 6 ð ʛʨʘʥʠʮʘ ʛʦʨʦʜʘ; 7 ð ʛʦʨʦʜʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝ-  

ʥʠʷ; 8 ð ʛʣʘʚʥʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ; 9 ð ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʢʘʤʝʨʳ; 10 ð  

ʣʦʢʘʣʴʥʳʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ; 11 ð ʨʝʛʫʣʠ-  

ʨʫʶʱʠʡ ʙʘʩʩʝʡʥ, 12 ð ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʣʠʚʥʝʚʳʭ ʚʦʜ; 13 ð ʮʝʥʪ-  

ʨʘʣʴʥʳʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʚʝʨʭʠʦʩʪʠʦʛʦ ʩʪʦʢʘ 
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ʇʨʠ ʧʦʣʥʦʡ ʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʧʨʦʙʣʝʤʘ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʤʦʞʝʪ ʨʝʰʘʪʴʩʷ ʜʚʫʤʷ ʧʫʪʷʤʠ: 1) ʩʦʟʜʘʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪ-

ʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʥʘ ʜʦʞʜʝʚʦʡ ʩʝʪʠ ʧʝʨʝʜ ʚʳʧʫʩʢʘʤʠ; 2) 

ʩʦʟʜʘʥʠʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʧʝʨʝʙʨʦʩʢʦʡ ʥʘ ʥʠʭ ʜʦʞʜʝʚʳʭ ʚʦʜ ʧʦ 

ʛʣʘʚʥʦʤʫ ʢʦʣʣʝʢʪʦʨʫ ʜʦʞʜʝʚʦʡ ʩʝʪʠ. 

ʅʝʧʦʣʥʘʷ ʨʘʟʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʠʤʝʝʪ ʣʠʰʴ ʦʜʥʫ ʚʦʜʦʦʪʚʦ-

ʜʷʱʫʶ ʩʝʪʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʦʪʚʦʜʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʥʘʟʳʚʘʝʤʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʡ ʩʝʪʴʶ. ʆʪʚʦʜ 

ʜʦʞʜʝʚʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ ʦʪʢʨʳʪʳʤ ʣʦʪʢʘʤ, ʢʶʚʝʪʘʤ ʠ 

ʢʘʥʘʚʘʤ. ʋʩʪʨʦʡʩʪʚʦ ʥʝʧʦʣʥʦʡ ʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʚ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʚʝʩʴ ʨʘʩʭʦʜ ʜʦʞ-

ʜʝʚʦʛʦ ʩʪʦʢʘ ʧʝʨʝʧʫʩʢʘʝʪʩʷ ʚ ʛʣʘʚʥʳʡ ʢʦʣʣʝʢʪʦʨ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʡ 

ʩʝʪʠ. 

ʇʨʠ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʚ ʜʦʞʜʝʚʦʡ ʩʝʪʠ (ʚ ʧʝʨʠʦʜ ʩʠʣʴʥʳʭ ʣʠʚʥʝʡ) ʤʝ-

ʥʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʜʦʞʜʝʚʳʝ ʚʦʜʳ ʦʪʚʦʜʷʪʩʷ ʚ ʚʦʜʦʝʤ ʙʝʟ ʦʯʠʩʪʢʠ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘ ̫ʩʠʩʪʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʦʙʱʝʩʧʣʘʚ-

ʥʫʶ ʠ ʧʦʣʥʫʶ ʨʘʟʜʝʣʴʥʫʶ ʩʠʩʪʝʤʳ, ʚʦʟʥʠʢʘʝʪ ʦʙʳʯʥʦ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʩʪʘʨʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʂʘʞʜʘʷ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʠʤʝʝʪ ʜʦʩʪʦʠʥʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ (ʪʘʙʣ. 1.1). 

ʇʦʣʫʨʘʟʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ. 1.9) ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʦʙʲʝʜʠʥʷʝʪ ʜʦʩʪʦʠʥʩʪʚʘ 

ʦʙʱʝʩʧʣʘʚʥʦʡ ʠ ʧʦʣʥʦʡ ʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʥʦ ʥʝ ʠʤʝʝʪ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ: ʚ ʚʦ-

ʜʦʝʤ ʩʙʨʘʩʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʠʤʝʥʝʝ ʟʘʛʨʷʟʥʝʥʥʘʷ ʯʘʩʪʴ ʜʦʞʜʝʚʦʛʦ ʩʪʦʢʘ, ʘ ʟʘ-

ʛʨʷʟʥʝʥʥʘʷ ʯʘʩʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʯʠʩʪʢʝ. 

 
ʈʠʩ. 1.9. ʉʭʝʤʘ ʧʦʣʫʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ: 

1 ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʙʳʪʦʚʘʷ ʩʝʪʴ; 2 ï ʣʠʚʥʝʚʘʷ ʩʝʪʴ; 

3 ï ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ; 4 ï ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʢʘʤʝʨʳ 
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ʊʘʙʣ. 1.1. 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʙʱʝʩʧʣʘʚʥʳʭ ʠ ʨʘʟʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʠ 
ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʆʙʱʝʩʧʣʘʚʥʘʷ ʩʠʩʪʝʤʘ 

1) ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʡ 

ʩʝʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʥʝʩʢʦʣʴ-

ʢʠʭ ʩʝʪʝʡ ʧʦʣʥʦʡ ʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ; 

2) ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʲʝʤ ʩʙʨʦʩʘ 

ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠ-

ʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ʨʝʢʝ ʠ ʝʝ ʩʘ-

ʤʦʦʯʠʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ; 

3) ʤʝʥʴʰʘʷ ʩʪʝʧʝʥʴ ʟʘʩʪʨʦʝʥʥʦʩʪʠ 

ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʫʣʠʮ ʠ ʧʨʦʝʟʜʦʚ, ʤʝʥʴ-

ʰʝʝ ʯʠʩʣʦ ʩʤʦʪʨʦʚʳʭ ʢʦʣʦʜʮʝʚ ʚ ʧʨʦʝʟʜʘʭ; 

4) ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʥʦʡ 

ʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. 

1) ʢʨʫʧʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚ 

ʥʘʯʘʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʝʪʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʪʨʫʙ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ; 

2) ʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ ʦʯʠʩʪ-

ʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

3)  ʩʙʨʦʩ ʚ ʚʦʜʦʝʤ ʯʝʨʝʟ ʣʠʚʥʝʩʧʫʩʢʠ 

ʩʤʝʩʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʠʥʦʛʜʘ ʩ ʚʳʩʦʢʠʤʠ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʟʘʛʨʷʟʥʝʥʠʡ; 

4) ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʪʦʧʣʝʥʠʷ ʩʝʪʠ ʚʦ-

ʜʦʦʪʚʝʜʝʥʠʷ ʯʝʨʝʟ ʣʠʚʥʝʦʪʚʦʜʳ ʠ ʣʠʚʥʝ-

ʩʧʫʩʢʠ ʚ ʧʘʚʦʜʢʦʚʳʡ ʧʝʨʠʦʜ. 

 

ʇʦʣʥʘʷ ʨʘʟʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

1) ʥʝʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʙʳʪʦʚʦʡ ʩʝʪʠ (ʧʝʨʚʘʷ ʦʯʝʨʝʜʴ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ); 

2) ʥʝʙʦʣʴʰʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʦʙʱʝʩʧʣʘʚ-

ʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ  

ʚʝʩʴ ʦʙʲʝʤ ʜʦʞʜʝʚʳʭ ʚʦʜ ʩʙʨʘʩʳʚʘʝʪʩʷ ʙʝʟ 

ʦʯʠʩʪʢʠ ʚ ʚʦʜʦʝʤ 

 

 

 

 

 

 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʠʱʝʚʳʭ ʠ ʧʦʜʦʙʥʳʭ ʠʤ ʧʨʦʠʟʚʦʜʩʪʚ 

ʤʦʛʫʪ ʦʪʚʦʜʠʪʴʩʷ ʧʦ ʙʳʪʦʚʦʡ ʩʝʪʠ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʪʦʢʠ ʪʨʝʙʫʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʧʝʮʠ-

ʘʣʴʥʦʡ ʦʯʠʩʪʢʠ ʥʘ ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʜʣʷ ʧʦʚʪʦʨʥʦʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʙʨʦʩʘ ʚ ʛʦʨʦʜʩʢʫʶ ʢʘʥʘʣʠʟʘʮʠʶ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ: 

- ʚʦʟʤʦʞʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʢʦʚ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚʦʜʳ ʚ ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩ rʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʯʠʩʪʢʠ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʦʡ ʜʦʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦ-

ʢʦʚ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʣʥʦʡ ʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʦʯʠʩʪʢʘ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʜʦʞʜʝʚʦʡ ʩʝʪʠ. 

ɺʳʙʦʨ ʩʠʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤ, 

ʨʘʚʥʦʮʝʥʥʳʭ ʚ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝ-

ʥʠʠ 
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ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʚʳʙʦʨʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʷʚ-

ʣʷʶʪʩʷ ʨʘʟʤʝʨʳ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 1 ʤ3 ʩʫʪʦʯʥʦʛʦ ʨʘʩʭʦʜʘ 

ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʮʝʣʦʤ ʧʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʠ ʦʪʜʝʣʴʥʦ ʧʦ ʦʯʠʩʪʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ), 

ʛʦʜʦʚʳʭ ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ 

1 ʤ3 ʩʪʦʢʦʚ. ʆʜʥʘʢʦ ʨʝʰʘʶʱʠʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʷʚ-

ʣʷʶʪʩʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠ.̫ 

 

1.5.4. ʉʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʠ ʦʪʜʝʣʴʥʦ ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

 

ʇʨʠ ʙʣʘʛʦʫʩʪʨʡʩʪʚʝ ʩʝʣʴʩʠʢʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʭ ʦʩʥʘɦʘʶʪ ʪʝʭʥʠʯʝ-

ʩʢʠ ʩʦʚʝʨʰʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʘʥʘʣʠʟʘʮʠʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʤʘʣʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʠʤʝʥʷʶʪ ʥʝʧʦʣʥʫʶ ʨʘʟ-

ʜʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʦʪʚʦʜʷʱʫʶ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʫʶ ʯʘʩʪʴ ʩʪʦʯʥʳʭ ʚʦʜ. ɼʦʞ-

ʜʝʚʳʝ ʚʦʜʳ ʦʪʚʦʜʷʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʧʦ ʢʶʚʝʪʘʤ, ʢʘʥʘʚʘʤ ʠ ʪʘʣʴʚʝʛʘʤ. 

ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʟʘʪʦʧʣʝʥʠʝ ʧʨʦʝʟʜʦʚ ʠ ʧʦʜʟʝʤʥʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʜʝʥʠʠ ʦʩʘʜʢʦʚ.  

ʀʥʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʫʨʘʟʜʝʣʴʥʘ ̫ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ. ʕʪʦ ʚʘʨʠʘʥʪ 

ʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʙʨʦʩʥʳʝ ʢʘ-

ʤʝʨr, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʧʨʘʚʣʷʶʪ ʧʝʨʚʳʝ, ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʨ-

ʮʠʠ ʜʦʞʜʝʚʳʭ ʚʦʜ, ʚ ʩʝʪʴ ʟʘʛʨʷʟʥʝʥʥʳʭ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ ʚʦʜ, 

ʘ ʟʘʪʝʤ ï ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʇʦʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʥʦ ʯʠʩʪʳʝ ʜʦʞʜʝʚʳʝ 

ʚʦʜʳ ʚʳʧʫʩʢʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʦʜʦʝʤ.r ʇʦ ʩʘʥʠʪʘʨʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʦʣʫʨʘʟʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʣʥʫ  ʁʨʘʟʜʝʣʴʥʫ  ʁʠ ʦʙʱʝʩʧʣʘʚʥʫʶ ʩʠ-

ʩʪʝʤʳ, ʧʦʟʚʦʣʷ ̫ʩʥʠʟʠʪʴ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ, ʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʩʤʳʩʣʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʣʫʨʘʟʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳ ʠ 

ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʩʪʨʦʠʪʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ. ɼʣʷ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʚ ʤʘʣʳʭ ʩʠʩʪʝ-

ʤʘʭ ʢʘʥʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʨʝʰʝʪʢʠ ʩ ʨʫʯʥʦʡ ʦʯʠʩʪʢʦʡ, ʬʠʣʴʪʨʫʶʱʠʝ ʢʦ-

ʣʦʜʮʳ, ʧʝʩʢʦʣʦʚʢʠ, ʧʦʣʷ ʬʠʣʴʪʨʘʮʠʠ, ʜʚʫʭʲʷʨʫʩʥʳʝ ʦʪʩʪʦʡʥʠʢʠ, ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʫʜʳ, ʙʠʦʬʠʣʴʪʨʳ. ʕʪʠ ʩʦʦʨʫʞʝʥʠʷ ʙʫʜʫʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚ ʨʘʟʜʝʣʝ çʆʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜè 

 

1.5.5. ʉʠʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

 
ʅʘ ʨʷʜʝ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʜʦ 10 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʦ-

ʢʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʨʘʩʭʦʜʫ, ʩʦʩʪʘʚʫ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ, ʧʦʵʪʦʤʫ 
ʧʨʘʚʣʴʥʳʡ ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. 

ʅʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʢʨʦʤʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʨʘʟʫʶʪʩʷ 
ʙʳʪʦʚʳʝ ʠ ʜʦʞʜʝʚʳʝ ʩʪʦʢʠ. ʇʦʵʪʦʤʫ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʜʣʷ 
ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʦʙʱʝʩʧʣʘʚʥʫʶ ʠ ʨʘʟʜʝʣʴʥʫʶ ʩʠʩʪʝʤʳ ʢʘʥʘʣʠ-
ʟʘʮʠʠ. ʈʘʟʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 
ʩʝʪʝʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʣʠʙʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʨʛʘ-
ʥʠʟʘʮʠʶ ʯʘʩʪʠʯʥʦʛʦ ʠʣʠ ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  

ʆʙʱʝʩʧʣʘʚʥʳʝ ʩʠʩʪʝʤ rʢʘʥʘʣʠʟʘʮʠʠ (ʨʠʩ. 1.10, ʘ) ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʩɹʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʩʭʦʜʦʤ ʚʦʜʳ, ʩ ʦʙʲʝʤʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤ ʨʘʩʭʦʜʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ, ʧʨʠʯʝʤ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʩʘʥʠʪʘʨʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦʧʫʩʢʘʶʪʩʷ ʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʦʪʚʝʜʝʥʠʶ ʥʘ ʛʦʨʦʜʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʢʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟ-

ʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʣʦʢʘʣʴʥʳʤʠ ʦʯʠʩʪʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. ʊʘʢʘʷ ʞʝ ʩʠʩʪʝʤʘ 

ʥʝʦʙʭʦʜʠʤʘ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʢʘʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʅʘʧʨʠʤʝʨ, ʧʠʱʝʚʳʝ ʞʠʨʳ ʚ ʩʪʦʢʘʭ ʤʷʩʦʢʦʤʙʠʥʘʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʫʣʘʚʣʠʚʘʪʴ 

ʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ.  

Å  ʈʘʟʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ ʩ ʯʘʩʪʠʯʥʳʤ ʦʙʦʨʦʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʩʪʦʢʦʚ (ʨʠʩ. 1.10, ʙ) ʧʨʠʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʤʝʶʪʩʷ ʠ ʟʘʛʨʷʟ-

ʥʝʥʥʳʝ, ʠ ʫʩʣʦʚʥʦ ʯʠʩʪʳʝ ʩʪʦʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʭʣʘ-

ʞʜʝʥʠʷ ʠ ʯʘʩʪʠʯʥʦʡ ʦʯʠʩʪʢʠ.  

Å ʈʘʟʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ ʩ ʧʦʣʥʳʤ ʦʙʦʨʦʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʪʦʢʦʚ (ʨʠʩ. 1.10, ʚ) ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʙʦʣʴʰʦʤ ʨʘʩʭʦʜʝ ʵʪʠʭ ʩʪʦʢʦʚ ʠʣʠ ʧʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɼʦʞʜʝʚʳʝ ʚʦʜʳ  ʧʨʠ ʵʪʦʤ ʦʯʠ-

ʱʘʶʪ ʦʪʜʝʣʴʥʦ ʠʣʠ ʦʙʲʝʜʠʥʷʶʪ ʩ ʣʠʚʥʝʚʳʤʠ ʩʪʦʢʘʤʠ ʛʦʨʦʜʘ.  

Å ʈʘʟʜʝʣʴʥʘ ̫ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ ʩ ʧʦʣʥʳʤ ʦʙʦʨʦʪʦʤ ʚʩʝʭ ʩʪʦʢʦʚ (ʙʝʩ-

ʩʪʦʯʥʘʷ ʩʠʩʪʝʤʘ) ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʦʜʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʨʘʩʭʦʜʝ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʦʯʠʩʪʢʝ ʠ ʧʦʚʪʦʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʞʜʝʚʳʭ 

ʚʦʜ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ ʥʘ 

ʦʯʠʩʪʢʫ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ. ʆʯʠʱʝʥʥʳʝ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʝ ʠ ʙʳʪʦʚʳʝ ʩʪʦʢʠ ʤʦʛʫʪ ʧʦʢʨʳʚʘʪʴ ʙʦʣɹhʝ 50 % ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʚʦʜʝ, ʧʦʵʪʦʤʫ ʙʝʩʩʪʦʯʥʳʝ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥ .r 

ʀʪʘʢ, ʧʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʩʦʚʤʝʩʪʥʦʡ ʠ ʨʘʟʜʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ (ʦʪ ʦʪʜʝʣʴʥʳʭ ʮʝʭʦʚ) 

ʩʪʦʯʥʳʭ ʚʦʜ; 

- ʠʟʚʣʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʪʦʯʥʳʭ 

ʚʦʜʘʭ; 

- ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʙʝʟ ʦʯʠʩʪʢʠ 

ʠʣʠ ʧʦʩʣʝ ʯʘʩʪʠʯʥʦʡ ʦʯʠʩʪʢʠ ʚ ʩʠʩʪʝʤʝ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʣʠ ʜʣʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʫʞʜ ʜʨʫʛʦʛʦ ʮʝʭʘ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʝʡ ʦʯʠʱʝʥʥʳʭ ʙʳʪʦʚʳʭ ʠ ʜʦʞ-

ʜʝʚʳʭ ʚʦʜ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʦʜ ʜʣʷ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʦʱʥʦʩʪʴ ʚʦʜʦʝʤʘ, ʚ ʢʦʪʦʨʳʡ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʩʙʨʦʩ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚ ʥʝʤ, ʚʠʜ ʚʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʝʛʦ ʩʘʤʦʦʯʠʱʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
 



22 

 

ʈʠʩ. 1.10. ʉʠʩʪʝʤʘ ʚʦʜʦ-
ʦʪʚʝʜʝʠʠʷ ʧʨʦʤʳʰʣʝʥ-
ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ: 

 
I, II , III  ð ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʝ ʦʪʜʝʣʝʥʠʷ ʮʝʭʦʚ, Iʘ, 
IIʘ, IIIʘ ð ʙʳʪʦʚʳʝ ʧʦʤʝ-
ʱʝʥʠʷ;  
1 ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
ʚʦʜʳ ʦʪ ʦʪʜʝʣʴʥʳʭ ʮʝʭʦʚ; 
2 ð ʙʳʪʦʚʳʝ ʩʪʦʢʥ ʦʪ ʦʪ-
ʜʝʣʴʥʳʭ ʮʝʭʦʚ; 3 ï ʣʠʚʥʝ-
ʚʳʝ ʩʪʦʢʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ʟʘ-
ʚʦʜʘ; 4 ð ʛʦʨʦʜʩʢʠʝ 
ʩʪʦʢʥ; 5 ð ʛʦʨʦʜʩʢʠʝ 
ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 6 ï 
ʣʦʢʘʣʴʥʳʝ ʦʯʠʩʪʥʳʝ ʩʦ-
ʦʨʫʞʝʥʠʷ ʣʠʚʥʝʚʳʭ ʩʪʦʯ-
ʥʳʭ ʚʦʜ; 7 ð ʨʘʟʜʝʣʠʪʝʣʴ-
ʥʘʷ ʢʘʤʝʨʘ, 8 ð ʣʠʚʥʝʚʳʝ 
ʩʪʦʢʠ ʛʦʨʦʜʘ; 9 ð ʚʦʟʚʨʘʪ 
ʚʦʜʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ; 10 ï 
ʫʩʪʘʥʦʚʢʘ ʦʭʣʘʞʜʝʥʠʷ 
ʚʦʜʳ; 11 ð ʣʦʢʘʣʴʥʳʝ 
ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʦʯʥʳʭ 
ʚʦʜ; 12 ð ʮʝʥʪʨʘʣʴʥʳʝ 
ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʢʦʚ 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʷʚʣʷ-

ʶʪʩʷ ʦʙʱʠʤ ʧʨʠʙʣʠʞʝʥ-

ʥʤr ʨʝʰʝʥʠʝʤ. ɺ ʫʩʣʦ-

ʚʠ̫ʭ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ, 

ʦʙʲʝʜʠʥʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʚʠʜr ʩʪʦʯʥʳʭ ʚʦʜ. ʄʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ 

ʦʙʦʨʦʪʥʳʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʚʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʦʠʪ ʠʟ: 

- ʣʦʢʘʣʴʥʳʭ ʦʙʦʨʦʪʥʳʭ (ʟʘʤʢʥʫʪʳʭ) ʩʠʩʪʝʤ; 

- ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤʳ; 

- ʦʭʣʘʞʜʘʶʱʠʭ ʣʦʢʘʣʴʥʳʭ ʠʣʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʦʙʦʨʦʪʥʳʭ ʩʠʩʪʝʤ, ʘ 

ʪʘʢʞʝ ʩʠʩʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʚ ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʩ ʧʝʨʝʜʘʯʝʡ ʚʦʜʳ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ. 

 



23 

 

1.6. ʉʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ 

 

1.6.1. ʂʘʥʘʣʠʟʘʮʠʷ ʠ ʝʝ ʦʩʥʦʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 
 

ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯ-

ʥʭr ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʪʨʘʩʩʠʨʦʚʢʠ ʩʝʪʝʡ ʠ ʢʦʣʣʝʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʝʥʠ ̫ʛʣʫ-

ʙʠʥʳ ʠʭ ʟʘʣʦʞʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, ʯʠʩʣʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʪ. ʜ. 

 

 

 

 

 

 

 

 

ʉ ʪʘʢʠʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʢʘʢ ʨʝʢʠ, ʦʚʨʘʛʠ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʳʝ ʜʦ-

ʨʦʛʠ, ʦʨʛʘʥʠʟʫʝʪʩʷ ʧʝʨʝʩʝʯʝʥʠʝ ʢʦʣʣʝʢʪʦʨʦʚ ʩ ʧʦʤʦʱʴʶ ʜʶʢʝʨʦʚ, ʧʝʨʝʭʦʜʦʚ, 

ʵʩʪʘʢʘʜ. ʂʦʣʣʝʢʪʦʨʳ ʧʨʦʢʣʘʜʳʚʘʶʪʩ ̫ʩ ʫʢʣʦʥʦʤ ʧʦ ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʠ ʨʝʣʴ-

ʝʬʘ, ʧʦ ʪʘʣʴʚʝʛʘʤ1 ʨʝʢ ʠ ʦʚʨʘʛʦʚ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤ ʧʦʜʲʝʤ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʦʪʤʝʪʢʠ, ʫʩʪʨʘʠʚʘʶʪ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ, ʧʝʨʝʢʘʯʠ-

ʚʘʶɦʠʝ ʚʦʜʫ ʧʦ ʥʘʧʦʨʥʳʤ ʚʦʜʦʚʦʜʘʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʪʘʥʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ:  

ʘ) ʤʝʩʪʥʳʝ ï ʧʝʨʝʢʘʯʠʚʘʶʪ ʩʪʦʯʥʳʝ ʚʦʜr ʦʪ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʪ-

ʜʝʣʴʥʳʭ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʘʥʠʡ ʠʣʠ ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ;  

ʙ) ʨʘʡʦʥʥʳʝ ï ʧʝʨʝʢʘʯʠʚʘʶʪ ʩʪʦʯʥʳʝ ʚʦʜr ʦʪ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʠʣʠ ʙʘʩ-

ʩʝʡʥʦʚ ʢʘʥʘʣʠʟʦʚʘʥʠʷ;  

ʚ) ʛʣʘʚʥʳʝ ï ʧʝʨʝʢʘʯʠʚʘʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʠʣʠ ʚʝʩʴ ʦʙʲʝʤ ʩʪʦʯʥʳʭ ʚʦʜ 

ʢʘʥʘʣʠʟʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʅʘ ʩʭʝʤʝ ʢʘʥʘʣʠʟʘʮʠʠ ʛʦʨʦʜʘ, ʠʤʝʶʱʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʇʇ 

(ʩʤ. ʨʠʩ. 1.11), ʠʟ ʙʘʩʩʝʡʥʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ 1, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʦʥʠʞʝʥʥʳʭ 

ʦʪʤʝʪʢʘʭ, ʥʝʚʦʟʤʦʞʥʦ ʦʪʚʦʜʠʪʴ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚ ʛʣʘʚʥʳʡ ʢʦʣʣʝʢʪʦʨ ʩʘʤʦʪʝʢʦʤ. 

ʇʦʵʪʦʤʫ ʚ ʩʘʤʦʡ ʥʠʞʥʝʡ ʪʦʯʢʝ ʵʪʦʛʦ ʙʘʩʩʝʡʥʘ ʫʩʪʨʦʝʥʘ ʨʘʡʦʥʥʘʷ ʥʘʩʦʩʥʘʷ 

ʩʪʘʥʮʠʷ ʈʅʉ, ʧʝʨʝʢʘʯʠʚʘʶʱʘʷ ʩʪʦʢʠ ʧʦ ʥʘʧʦʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʚʝʨʭʥʶʶ 

ʯʘʩʪʴ (ʪʦʯʢʘ ɸ) ʙʣʠʞʘʡʰʝʛʦ ʩʘʤʦʪʝʯʥʦʛʦ ʛʣʘʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. ɺ ʜʘʥʥʫʶ 

ʩʭʝʤʫ ʢʘʥʘʣʠʟʘʮʠʠ ʚʢʣʶʯʝʥʘ ʪʘʢʞʝ ʛʣʘʚʥʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ɻʅʉ, ʧʝʨʝʢʘʯʠ-

ʚʘʶʱʘʷ ʚʩʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʥʘ ʦʯʠʩʪʥʫʶ ʩʪʘʥʮʠʶ ʆʉ. 

ʆʯʠʩʪʥʳʝ ʩʪʘʥʮʠʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʦʙʨʘʙʦʪʢʠ 

ʦʩʘʜʢʘ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʢʦʤʧʣʝʢʩʘ ʦʯʠʩʪʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

 
1 ʊʘӢʣʴʚʝʛ (ʥʝʤ. Talweg, ʦʪ Tal çʜʦʣʠʥʘè ʠ Weg çʜʦʨʦʛʘè) ð ʣʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʥʘʠʙʦʣʝʝ ʧʦ-
ʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʜʥʘ ʨʝʢʠ, ʜʦʣʠʥʳ, ʙʘʣʢʠ, ʦʚʨʘʛʘ ʠ ʜʨ. ʚʳʪʷʥʫʪʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. 

ʉʭʝʤʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠʥʷʪʦʡ ʩʠ-

ʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ, ʫʯʠʪʳʚʘʶʱʝʝ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ. 
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ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʝʜʠʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʠʥʞʝʥʝʨʥʳʤʠ 

ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ. ʉʦʩʪʘʚ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʳʙʠʨʘʝʪʩ ̫ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ, ʭʘʨʘʢʪʝʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ 

ʦʯʠʱʝʥʥʳʭ ʩʪʦʢʦʚ ʚʦʜʘʤ ʧʦ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. 

 

 
ʈʠʩ. 1.11. ʆʙʱʘʷ ʩʭʝʤʘ ʠ ʦʩʥʦʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ 

IðIII  ð ʙʘʩʩʝʡʥʳ ʢʘʥʘʣʠʟʦʚʘʥʠʷ; 1ð-ʛʨʘʥʠʮʘ ʛʦʨʦʜʘ; 2ðʛʨʘʥʠʮʳ ʙʘʩ-

ʩʝʡʥʦʚ ʢʘʥʘʣʠʟʦʚʘʥʠʷ; 3ðʫʣʠʯʥʘʷ ʩʝʪʴ; 4ðʥʘʧʦʨʥʳʝ ʚʦʜʦʚʦʜʳ; 5 ð ʢʦʣʣʝʢ-

ʪʦʨʳ; 6ðʛʣʘʚʥʳʡ ʢʦʣʣʝʢʪʦʨ; 7 ð ʘʚʘʨʠʡʥʳʝ ʚʳʧʫʩʢʠ; 8ð ʟʘʛʦʨʦʜʥʳʡ ʠʣʠ 

ʦʪʚʦʜʥʦʡ ʢʦʣʣʝʢʪʦʨ; 9ð ʚʳʧʫʩʢ ʚ ʚʦʜʦʝʤ 

 

1.6.2. ʉʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ 

 

ʉʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʛʦʨʦʜʦʚ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʣʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʚʠʩʷʪ ʦʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ, ʤʝʩʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʯʠʩʪʥʳʭ ʩʪʘʥʮʠʡ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʟʘʛʨʷʟʥʝʥʠʡ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ (ʥʘʟʝʤʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʜʨ.). 

ʇʦʩʢʦʣʴʢʫ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʨʠʥʠ-

ʤʘʪʴ ʪʠʧʦʚʳʝ ʩʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ʅʘ ʨʠʩ. 1.12 ʧʦʢʘʟʘʥʘ ʧʨʠʙʣʠ-

ʞʝʥʥʘ ̫ʢʣʘʩʩʠʬʠʢʘʮʠ ̫ʩʭʝʤ. 

ɺ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦʷʚʣʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʠ, ʢʦʛʜʘ ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ 

ʚʦʜ ʙʳʣ ʤʘʣ, ʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʦʯʠʩʪʢʝ ʥʝ ʙʳʣʠ ʩʪʨʦʛʠʤʠ, ʢʦʣʣʝʢʪʦʨʳ ʧʨʦʢʣʘ-

ʜʳʚʘʣʠʩʴ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʦʜʦʝʤʫ, ʝʩʣʠ ʵʪʦ 
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ʧʦʟʚʦʣʷʣ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ. ʊʘʢʫʶ ʩʭʝʤʫ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʥʘʟʳʚʘʣʠ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦʡ (ʨʠʩ. 1.12, ʘ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʘʷ ʩʭʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʩ ʚʳʨʘʞʝʥʥʳʤ ʫʢʣʦʥʦʤ ʚ ʩʪʦʨʦʥʫ ʚʦʜʦʝʤʘ ʜʣʷ ʦʪʚʝʜʝʥʠʷ ʣʠʚʥʝʚʳʭ 

ʠ ʫʩʣʦʚʥʦ ʯʠʩʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʢʦʚ. 

 

 
 

ʈʠʩ. 1.12. ʉʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ 

1 ð ʛʨʘʥʠʮʘ ʛʦʨʦʜʘ, 2ðʛʨʘʥʠʮʳ ʙʘʩʩʝʡʥʦʚ ʢʘʥʘʣʠʟʦʚʘʥʠ̫ ; 3ðʫʣʠʯʥʘʷ ʩʝʪʴ; 

4 ð ʢʦʣʣʝʢʪʦʨʳ: 5ð ʚʳʧʫʩʢʠ, 6 ð ʥʘʧʦʨʥʳʡ ʚʦʜʦʚʦʜ; ʆʉ ð ʦʯʠʩʪʥʳʝ ʩʪʘʥ-

ʮʠʠ;    ʅʉ ð ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ; ʇʆ ð ʧʦʣʷ ʦʨʦʰʝʥʠʷ 

 

ɼʣʷ ʦʪʚʝʜʝʥʠʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʩʪʦʢʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʛʦ 

ʫʢʣʦʥʘ ʢ ʨʝʢʝ ʧʨʠʤʝʥʷʶʪ ʧʦʭʦʞʫʶ ʩʭʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʢʦʣʣʝʢʪʦʨʳ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦʡ ʩʭʝʤʳ ʧʝʨʝʭʚʘʪʳʚʘʶʪʩ ̫ʛʣʘʚʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʢʣʘʜʳʚʘ-

ʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʚʦʜʦʪʦʢʫ ʠ ʦʪʚʦʜʠʪ ʩʪʦʯʥʳʝ ʚʦʜʳ ʥʘ ʦʯʠʩʪʥʫʶ ʩʪʘʥʮʠ. ʊʘʢʘʷ 

ʩʭʝʤʘ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʩʝʯʝʥʥʦʡ (ʨʠʩ. 1.12, ʙ). 

ɽʩʣʠ ʪʝʨʨʠʪʦʨʠ ̫ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʘʩ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ, ʪʦ ʢʘʞʜʘʷ ʪʝʨʨʘʩʘ ʢʘʥʘʣʠʟʫʝʪʩʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ. ʊʘʢʘ ̫ʩʭʝʤʘ ʥʘʟʳʚʘʝʪʩ ̫ʧʦʷʩʥʦʡ ʠʣʠ ʟʦʥʥʦʡ (ʨʠʩ. 1.12, ʚ). ʀʟ ʚʝʨʥʠʭ 

ʟʦʥ ʩʪʦʯʥʳʝ ʚʦʜʳ ʩʘʤʦʪʝʢʦʤ ʧʦʩʪʫʧʘʪʁ ʥʘ ʦʯʠʩʪʥʫ  ʁʩʪʘʥʮʠ,ʁ ʘ ʠʟ ʥʠʞʥʝʡ 

ʟʦʥʳ ʧʝʨʝʢʘʯʠʚʘʶʪʩʷ ʥʘʩʦʩʦʤ.  
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ʉʭʝʤʘ, ʧʦʢʘʟʘʥʥʘ ̫ʥʘ ʨʠʩ. 1.12, ʛ, ʥʘʟʳʚʘʝʪʩ ̫ʨʘʜʠʘʣʴʥʦʡ ʠʣʠ ʜʝʮʝʥʪʨʘʣʠ-

ʟʦʚʘʥʥʦʡ. ʊʘʢʘʷ ʩʭʝʤʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʦʯʠʩʪʥʳʭ ʩʪʘʥʮʠʡ. 

ʉʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʨʛʘʥʠʟʫʶʪʩʷ ʘʥʘʣʦ-

ʛʠʯʥʦ ʩʭʝʤʘʤ ʢʘʥʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʅʦ ʠʟ-ʟʘ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ 

ʙʳʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

ʉʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʛʦʨʦʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʠ ʨʘʡʦʥʥʳʤʠ (ʨʝʛʠʦʥʘʣʴʥʳʤʠ). 

ʇʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʭʝʤʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚʩʝʭ ʙʘʩʩʝʡʥʦʚ ʢʘʥʘʣʠʟʦʚʘ-

ʥʠʷ ʥʘʧʨʘʚʣʷʶʪʩ ̫ʥʘ ʝʜʠʥʩʪʚʝʥʥʫʶ ʜʣʷ ʚʩʝʛʦ ʛʦʨʦʜʘ ʦʯʠʩʪʥʫʶ ʩʪʘʥʮʠʶ, ʢʦʪʦ-

ʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʠʞʝ ʛʦʨʦʜʘ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ. 

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʧʨʠʤʝʥʷʶʪ ʚ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʘʭ ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʣʴʥʦ ʧʝʨʝʩʝʯʝʥʥʦʛʦ ʣʠʙʦ ʩʣʠʰʢʦʤ ʧʣʦʩʢʦʛʦ ʨʝʣʴʝʬʘ. 

ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʨʘʡʦʥʥʘ ̫ ʢʘʥʘʣʠʟʘʮʠ ̫ ʫʩʪʨʘʠʚʘʝʪʩ ̫ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ 

ʦʯʠʩʪʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. 

ɽʩʣʠ ʨʘʡʦʥ ʛʫʩʪʦ ʥʘʩʝʣʝʥ, ʠ ʚ ʥʝʤ ʠʤʝʶʪʩʷ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘʩʝ-

ʣʝʥʥʳʝ ʧʫʥʢʪ rʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠʤʝʥʷʶʪʩ ̫ʨʘʡʦʥʥʳʝ (ʨʝʛʠʦʥʘʣʴʥʳʝ) ʩʭʝʤʳ 

ʢʘʥʘʣʠʟʘʮʠʠ. ɺ ʪʘʢʠʭ ʩʭʝʤʘʭ ʫʩʪʨʘʠʚʘʶʪ ʪʦʣʴʢʦ ʦʜʥʫ, ʦʯʝʥʴ ʤʦʱʥʫʶ ʦʯʠʩʪ-

ʥʫ  ʁʩʪʘʥʮʠʶ ʚʤʝʩʪʦ ʤʥʦʞʝʩʪʚʘ ʤʘʣʦʤʦʱʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʊʘʢʠʤ 

ʧʫʪʝʤ ʩʥʠʞʘʶʪ ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ 

ʚʦʜ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥ-

ʥr ʭ ʨʘʡʦʥʘʭ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʦʯʠʩʪʢʠ ʩʤʝʩʠ ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʥʘʜʝʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʥʘ ʢʨʫʧʥʳʭ ʨʘʡʦʥʥʳʭ 

ʦʯʠʩʪʥʳʭ ʩʪʘʥʮʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʦʪʜʝʣʴʥʳʭ ʤʝʣʢʠʭ ʩʦʦʨʫʞʝʥʠʷʭ. 

 

1.6.3. ʇʨʠʥʮʠʧʳ ʚʳʙʦʨʘ ʩʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʶʙʦʡ ʩʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ: 

ʘ) ʨʘʩʭʦʜʳ ʩʪʦʯʥʳʭ ʚʦʜ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʥʠʭ 

ʢʘʢ ʥʘ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʨʘʟʚʠʪʠʷ ʦʙʲ-

ʝʢʪʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ;  

ʙ) ʚʦʟʤʦʞʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʦʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʚʥʝʜʨʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ;  

ʚ) ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʘʭ;  

ʛ) ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʚʦʜ;  

ʜ) ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʩʝʪʝʡ ʜʣʷ ʙʳʪʦʚʳʭ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ;  

ʝ) ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʘʭ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʙʨʦʩʘ ʦʯʠʱʝʥʥʳʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʚʩʝʭ 

ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ. 
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ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʇʈʆɺɽʈʂʀ 

 

1. ʏʪʦ ʪʘʢʦʝ ʢʘʥʘʣʠʟʘʮʠʷ? ʆʙʲʝʢʪʳ ʢʘʥʘʣʠʟʦʚʘʥʠʷ. 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʦʯʥʳʭ ʚʦʜ 

3. ʊʠʧʳ ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʠ. 

4. ʇʨʠʥʮʠʧʳ ʚʳʙʦʨʘ ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʠ. 

5. ʆʧʠʰʠʪʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʠ 

6. ʆʩʥʦʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʠ. 

7. ʆʧʠʰʠʪʝ ʩʭʝʤʫ ʚʥʫʪʨʝʥʥʝʡ ʢʘʥʘʣʠʟʘʮʠʠ 

8. ʅʘʨʫʞʥʘʷ ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ. 

9. ʏʪʦ ʪʘʢʦʝ ʢʦʣʣʝʢʪʦʨ? ɺʠʜʳ ʢʦʣʣʝʢʪʦʨʦʚ. 

10. ʉʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷ-
ʪʠʡ 

11. ʇʨʠʥʮʠʧʳ ʚʳʙʦʨʘ ʩʭʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ 

 

 

 

  

ʂɽʁʉ-ɿɸɼɸʅʀɽ! 

ɺʳʙʝʨʠʪʝ ʣʶʙʦʡ ʥʝʙʦʣʴʰʦʡ 

ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʦʧʨʦ-

ʙʫʡʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳ-

ʙʨʘʪʴ ʩʠʩʪʝʤʫ ʠ ʩʭʝʤʫ ʢʘʥʘ-

ʣʠʟʘʮʠʠ ʜʣʷ ʥʝʛʦ 
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ɻʣʘʚʘ 2. ʈʘʩʯʝʪ ʨʘʩʭʦʜʦʚ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ  

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 

 

2.1. ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʙʲʝʤ ʠ ʨʝʞʠʤ ʧʦʩʪʫʧʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʣʘʥʠʨʦʚʢʠ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʚʤʝʩʪʥʦʝ 

ʨʝʰʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʩʘʥʠʪʘʨʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʫʯʝʪʦʤ ʦʯʝʨʝʜʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʚʘʷ ʦʯʝʨʝʜʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 8ï

10 ʣʝʪ, ʘ ʧʦʣʥʦʝ ʨʘʟʚʠʪʠʝ ï 20ï25 ʣʝʪ. ʅʘ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʩ ʙʦʣʴ-

ʰʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʩʪʨʦʡʢʠ ʩ ʢʨʫʧʥʳʤʠ ʟʜʘʥʠʷʤʠ ʦʙʱʝ-

ʩʪʚʝʥʥʦʛʦ, ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʠ ʣʝʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ʚʳʙʦʨʝ ʩʭʝʤʳ ʢʘʥʘʣʠ-

ʟʘʮʠʠ ʫʯʠʪʳʚʘʶʪ ʠ ʪʝʨʨʠʪʦʨʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

ʂʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʜʠʠʘʤʝʪʨʦʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʯʝʪʥʳʭ ʨʘʩʭʦʜʦʚ, ʦʧʨʝʜʝ-

ʣʝ̫ʤʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʝʣʝʥʠʷ. ʈʘʩʯʝʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʦʧʨʝʜʝʣʷʶʪ ʜʣʷ ʢʘʞʜʦʡ 

ʦʯʝʨʝʜʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ ʧʣʘʥʠʨʦʚʢʠ. ʂʦʣʠʯʝʩʪʚʦ ʞʠ-

ʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ, ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʵʪʘʞʥʦʩʪʠ 

ʟʜʘʥʠʡ, ʦʪ ʩʪʝʧʝʥʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʯʠʪʳ-

ʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʙʦʪʘʶʱʠʭ ʟʘ ʩʤʝʥʫ.  

 

2.2. ʅʦʨʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 

ʆʙʲʝʤ ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʨʘʩʯʝʪʝ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʩʫʪʢʠ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʘ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠ-

ʯʠʡ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ ʠ ʙʦʣʴʰʦʛʦ ʚʢʣʘʜʘ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʩʪʦʢʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʙʲʝʤ ʩʪʦʯʥʳʭ ʚʦʜ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʘ, ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ.  

 

 

 

 

 

 

 

ʆʙʲʝʤ ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ ʚʦ ʤʥʦʛʠʭ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 150 

ʣ/ʩʫʪ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʩʫʭʫʶ ʧʦʛʦʜʫ, ʘ ʚ ʥʝʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʝʩʷʪ-

ʢʘʤʠ ʪʳʩʷʯ ʞʠʪʝʣʝʡ ʦʥ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 200 ʣ/ʩʫʪ. ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ɽʚʨʦʧʳ 

ʠ ʉʐɸ, ʛʜʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ ʠʜʝʪ ʥʘ ʤʳʪʴʝ ʫʣʠʮ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʚʳʰʘʝʪ 300-400 ʣ/ʩʫʪ ʥʘ ʯʝʣʦʚʝʢʘ. ʅʝʨʝʜʢʠʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʟ-ʟʘ ʧʣʦʭʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʦʙʱʝʩʧʣʘʚʥʫʶ ʩʝʪʴ ʤʦʛʫʪ ʩʪʝʢʘʪʴ ʯʠʩʪʳʝ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʝ ʚʦʜʳ ʠʣʠ ʜʨʝʥʠʨʦʚʘʪʴ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ (ʧʘʨʘʟʠʪʥʘʷ ʚʦʜʘ), ʯʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʦʢʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʙʳʪʢʘʤ, ʧʦʩʢʦʣʴʢʫ ʨʘʩ-

ʯʝʪ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʦʩʥʦʚʘʥ ʥʘ ʚʝʣʠʯʠʥʝ ʟʘʛʨʷʟʥʷʶʱʝʡ ʥʘʛʨʫʟʢʠ, ʘ 

ʪʘʢʞʝ ʟʘʜʘʥʥʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ.  

ʇʦʜʫʤʘʡʪʝ, ʢʘʢ ʤʦʞʝʪ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ 

ʦʙʲʝʤʳ ʩʪʦʯʥʳʭ ʚʦʜ ʨʘʟʤʝʨ ʧʣʘʪʳ ʟʘ ʧʦ-

ʪʨʝʙʣʝʥʠʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ? 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʩʦʦʨʫʞʝʥʠʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʪʨʝʙʫ-

ʶʪʩʷ ʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʨʘʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʫʜʝʣʴ-

ʥʦʛʦ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. 

ʋʜʝʣʴʥʦʝ ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʙʳʪʦʚʳʭ ʚʦʜ ï ʵʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ (ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ) ʨʘʩʭʦʜ ʦʪʚʦʜʠʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ (ʣ/ʩʫʪ) ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʣʴ-

ʟʫʶʱʝʛʦʩʷ ʢʘʥʘʣʠʟʘʮʠʝʡ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʟʦʥʳ ʠ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. 

ʉʦʛʣʘʩʥʦ ʩʪʨʦʠʪʝʣʴʥʳʤ ʥʦʨʤʘʤ ʂʄʂ 02.04.03-97 çʂʘʥʘʣʠʟʘʮʠʷ. ʅʘʨʫʞʥʳʝ 

ʩʝʪʠ ʠ ʩʦʦʨʫʞʝʥʠʷè ʨʘʩʯʝʪʥʦʝ ʫʜʝʣʴʥʦʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʙʳʪʦ-

ʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪʟʜʘʥʠʡ ʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤ 

ʫʜʝʣʴʥʦʤʫ ʩʨʝʜʝʩʫʪʦʯʥʦʤʫ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ (ʧʦ ʂʄʂ 2.04.02-97 çɺʦʜʦʩʥʘʙ-

ʞʝʥʠʝ. ʅʘʨʫʞʥʳʝ ʩʝʪʠ ʠ ʩʦʦʨʫʞʝʥʠʷè), ʠʩʢʣʶʯʘʷ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʦʣʠʚ ʪʝʨʨʠ-

ʪʦʨʠʡ ʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʪʘʙʣ. 2.1 ʠ 2.2 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʥʦʨʤ ʜʣʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʅʦʨʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʦʨʤ, ʫʢʘʟʘʥ-

ʥʳʭ ʚ ʜʘʥʥʳʭ ʪʘʙʣʠʮʘʭ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʛ. ʊʘʰʢʝʥʪʘ ʥʦʨʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʦʪʜʝʣʴʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʭʦʢʠʤʘ (ʪʘʙʣ. 2.3). 

ʊʘʙʣʠʮʘ 2.1 

ʋʜʝʣʴʥʳʝ ʥʦʨʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠ ̫ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʥʘ 1 ʞʠʪʝʣʷ  

ʉʪʝʧʝʥʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʨʘʡʦʥʦʚ ʞʠ-

ʣʦʡ ʟʘʩʪʨʦʡʢʠ 

ʋʜʝʣʴʥʦʝ ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʚ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ ʥʘ 1 ʞʠʪʝʣʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ 

(ʟʘ ʛʦʜ), ʣ/ʩʫʪ. q1 

ɿʘʩʪʨʦʡʢʘ ʟʜʘʥʠʷʤʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʤʠ 

ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʦʧʨʦʚʦʜʦʤ ʠ ʢʘʥʘʣʠʟʘ-

ʮʠʝʡ: 

ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʛʦʨʷʯʠʤ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʝʤ 

ʩ ʚʘʥʥʳʤʠ ʠ ʤʝʩʪʥʳʤʠ ʚʦʜʦʥʘʛʨʝʚʘʪʝ-

ʣʷʤʠ 

ʩ ʜʦʤʦʚʳʤ ʚʦʜʦʨʘʟʙʦʨʦʤ ʙʝʟ ʢʘʥʘʣʠʟʘ-

ʮʠʠ 

ʩ ʫʣʠʯʥʳʤ ʚʦʜʦʨʘʟʙʦʨʦʤ 

 

 

 

230 - 290 

 

 

150 - 200 

 

95 - 120 

40 - 50 
 

ʊʘʙʣʠʮʘ 2.2 

ʋʜʝʣʴʥʳʝ ʥʦʨʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠ ̫ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ  

ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ  

ʇʦʩʝʣʢʠ 

ʛʦʨʦʜʘ ʩ ʥʘʩʝʣʝʥʠʝʤ, ʪʳʩ. ʯʝʣ 

ʋʜʝʣʴʥʦʝ ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʚ ʦʙʱʝʩʪʚʝʥ-

ʥʳʭ ʟʜʘʥʠʷʭ ʥʘ 1 ʞʠʪʝʣʷ ʩʨʝʜʥʝʩʫʪʦʯ-

ʥʦʝ (ʟʘ ʛʦʜ) ʣ/ʩʫʪ, q2 

ʇɻʊ ʠ ʤʘʣʳʝ ʛʦʨʦʜʘ (ʦʪ 10 ʜʦ 50) 

ʉʨʝʜʥʠʝ ʛʦʨʦʜʘ 

(ʦʪ 50 ʜʦ 100) 

ɹʦʣʴʰʠʝ ʛʦʨʦʜʘ 

(ʦʪ 100 ʜʦ 250) 

ʂʨʫʧʥʳʝ ʛʦʨʦʜʘ (ʦʪ 250 ʜʦ 500) 

ʂʨʫʧʥʝʡʰʠʝ ʛʦʨʦʜʘ (ʩʚʳʰʝ 500) 

40-50 

 

50-55 

 

55-60 

60-65 

65-70 
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ʊʘʙʣ. 2.3 

ʅʦʨʤʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʜʣʷ ʛ. ʊʘʰʢʝʥʪʘ 

 

ʅʦʨʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ ʥʝ ʫʯʠʪʳʚʘʶʪ ʨʘʩʭʦʜʳ, 

ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʢʫʨʦʨʪʥʳʭ ʟʦʥ, ʩʘʥʘʪʦʨʠʝʚ ʠ ʪ.ʧ. ʕʪʠ ʨʘʩʭʦʜʳ ʩʣʝʜʫʝʪ ʨʘʩʩʯʠ-

ʪʳʚʘʪʴ ʦʪʜʝʣʴʥʦ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʥʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʧʦ ʪʘʙʣ. 2.4. 

ʊʘʙʣʠʮʘ 2.4.  

ʋʜʝʣʴʥʦʝ ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʯʘʩʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʦʜʦʦʪʚʝ-

ʜʝʥʠʷ ʙʳʪʦʚʳʭ ʚʦʜ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

 

ʎʝʭʘ 
ʋʜʝʣʴʥʦʝ ʚʦʜʦʦʪʚʝ-

ʜʝʥʠʝ, ʣ/(ʯʝʣĿʩʫʪ) 

ʂʦʵʬʬʠʮʠʝʥʪ ʯʘʩʦʚʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ɻʦʨʷʯʠʝ (ʩ ʪʝʧʣʦʚʳʜʝʣʝ-

ʥʠʝʤ ʙʦʣʝʝ 80 ʢɼʞ/ʯʝʣĿʩʫʪ) 
45 2,5 

ʍʦʣʦʜʥʳʝ 25 3,0 

 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʜʝʣʴʥʦ ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʩʭʦʜʳ ʚʦʜʳ ʦʪ ʧʦʣʴʟʦʚʘʥʠʷ ʜʫ-

ʰʝʤ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 45 ʤʠʥ ʧʦʩʣʝ ʩʤʝʥʳ), ʧʨʠʥʠʤʘʝʪʩʷ 500 ʣ/ʯ ʥʘ ʦʜʥʫ 

ʜʫʰʝʚʫʶ ʩʝʪʢʫ. ʏʠʩʣʦ ʜʫʰʝʚʳʭ ʩʝʪʦʢ ʧʨʠʥʠʤʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʘʥʠʪʘʨʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʯʠʩʣʘ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʤʝʥʫ 

(ʧʦʣʴʟʫʶʱʠʭʩʷ ʜʫʰʝʤ). 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ï ʵʪʦ ʦʙʲʝʤ ʚʦʜʳ (ʤ3), ʦʪ-

ʚʦʜʠʤʳʡ ʥʘ ʝʜʠʥʠʮʫ (ʢʛ, ʤ3, ʰʪʫʢʫ) ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʧʝʨʝʨʘʙʘ-

ˉ ʉʪʝʧʝʥʴ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʩʪʠ 

ʅʦʨʤʘ ʨʘʩ-

ʭʦʜʘ ʚʦʜʳ 

ʥʘ 1 ʯʝʣ. 

(ʣ/ʩʫʪ) 

ʅʦʨʤʘ ʩʙʨʦʩʘ 

ʩʪʦʯʥʳʭ ʚʦʜ 

ʥʘ 1 ʯʝʣ. 

(ʣ/ʩʫʪ) 

1. ʉ ʟʘʙʦʨʦʤ ʠʟ ʫʣʠʯʥʳʭ ʢʦʣʦʥʦʢ (ʢʨʘʥʦʚ) 49 - 

2. 
ʉ ʟʘʙʦʨʦʤ ʚʦʜʳ ʠʟ ʜʚʦʨʦʚʳʭ ʢʦʣʦʥʦʢ (ʢʨʘʥʦʚ), ʩ 

ʧʨʦʤʳʚʥʦʡ ʫʙʦʨʥʦʡ. 
155 - 

3. 

ʉ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʦʧʨʦʚʦʜʦʤ, ʩ ʨʘʢʦʚʠʥʦʡ, ʫʥʠʪʘ-

ʟʦʤ, ʚʘʥʥʦʡ (ʙʘʥʝʡ) ʠʣʠ ʜʫʰʝʤ ʩ ʤʝʩʪʥʳʤʠ ʚʦʜʦ-

ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. 

277 - 

4. 

ʉ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʦʧʨʦʚʦʜʦʤ, ʩ ʨʘʢʦʚʠʥʦʡ, ʫʥʠʪʘ-

ʟʦʤ, ʚʘʥʥʦʡ (ʙʘʥʝʡ) ʠʣʠ ʜʫʰʝʤ ʩ ʤʝʩʪʥʳʤʠ ʚʦʜʦ-

ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. 

389 389 

5. 

ɾʠʣʳʝ ʜʦʤʘ ʠ ʦʙʱʝʞʠʪʠʷ ʩʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ, ʩ ʚʦ-

ʜʦʧʨʦʚʦʜʦʤ, ʢʘʥʘʣʠʟʘʮʠʝʡ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʛʦ-

ʨʷʯʠʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ. 

330 660 

6. 

ɺ ʦʙʱʝʞʠʪʠʷʭ (ʢʦʨʠʜʦʨʥʘʷ ʩʠʩʪʝʤʘ) ʩ ʚʦʜʦʧʨʦʚʦ-

ʜʦʤ, ʢʘʥʘʣʠʟʘʮʠʝʡ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʛʦʨʷʯʠʤ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ. 

171 342 



31 

 

ʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ. ɿʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʢʦʚ ʟʘʚʠ-

ʩʠʪ ʦʪ ʚʠʜʘ ʚʳʧʫʩʢʘʝʤʦʛʦ ʪʦʚʘʨʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

2.3. ʋʯʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. ɻʨʘʬʠʢʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 

 

ʆʙʲʝʤ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʢʦʣʝʙʣʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ɺ ʥʝʙʦʣʴʰʠʭ ʧʦ-

ʩʝʣʢʘʭ ʯʘʱʝ ʦʪʤʝʯʘʶʪ ʜʚʘ ʧʠʢʦʚʳʭ ʨʘʩʭʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʚ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥ-

ʥʳʭ ʧʫʥʢʪʘʭð ʪʦʣʴʢʦ ʦʜʠʥ.  

ʆʙʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʦʙʣʘʜʘʥʠʶ ʧʦʩʣʝʜʥʝʛʦ ʪʠʧʘ ʠʟʤʝʥʝ-

ʥʠʡ ʨʘʩʭʦʜʘ. ʏʝʤ ʢʦʨʦʯʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ ʩʝʪʴ ʠ ʯʝʤ ʤʝʥʴʰʝ ʥʘʩʝʣʝʥʠʷ ʧʦʜ-

ʢʣʶʯʝʥʦ ʢ ʥʝʡ, ʪʝʤ ʙʦʣʴʰʝ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʇʦʭʦʞʝʝ ʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʦʢʘ-

ʟʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʝʪʠ ʢʘʥʘʣʠʟʘʮʠʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʡ 

ʧʦʜʲʝʤʘ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʇʦʤʠʤʦ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚʩʝ ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʟʘʤʝʪʥʳʝ ʥʝʜʝʣʴʥʳʝ ʠ 

ʜʘʞʝ ʩʝʟʦʥʥʳʝ ʚʘʨʠʘʮʠʠ ʦʙʲʝʤʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. 

ʕʪʠ ʚʘʨʠʘʮʠʠ, ʧʨʷʤʦ ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʧʫʩʢʥʳʤʠ ʩʝʟʦʥʘʤʠ, ʦʪʨʘʞʘʶʪ ʤʘʩʩʦʚʳʡ 

ʦʪʲʝʟʜ ʛʦʨʦʞʘʥ ʚ ʤʝʩʪʘ ʟʠʤʥʝʛʦ ʠ ʣʝʪʥʝʛʦ ʦʪʜʳʭʘ. 

ʂʦʣʝʙʘʥʠʷ ʨʘʩʭʦʜʘ ʫʯʠʪʳʚʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ, ʧʦʟʚʦ-

ʣʷʶʱʠʤʠ ʦʧʨʝʜʝʣʷʪʴ ʥʘʠʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʳʝ ʨʘʩʭʦʜʳ, ʠʣʠ ʨʘʩʯʝʪʥʳʝ ʨʘʩ-

ʭʦʜʳ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠʤʝʥʶʪ ʩʫ-

ʪʦʯʥʳʡ, ʯʘʩʦʚʦʡ ʠ ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʫʪʦʯʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ (ʂ1) ï ɻ ʪʦ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʩʫʪʦʯʥʦʛʦ ʨʘʩʭʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ ʢ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʨʘʩʭʦʜʫ ʟʘ ʛʦʜ. 

,
Q

Q
ʂ

mid

max
1=                                            (2.1) 

ʛʜʝ Qmax ʠ Qmid ï ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʫʪʦʯʥʦʛʦ ʨʘʩʭʦʜʦʚ 

ʟʘ ʛʦʜ. 

ʉ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʫʪʦʯʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʮʝʥʠʚʘʶʪ ʢʦʣʝʙʘ-

ʥʠʷ ʧʨʠʪʦʢʘ ʪʦʣʴʢʦ ʛʦʨʦʜʩʢʠʭ ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʙʳʯʥʦ ʨʘʚʥʦ 1,1ï1,3. 

ʂʦʵʬʬʠʮʠʝʥʪ ʯʘʩʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ (ʂ2) ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʯʘʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʢ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʨʘʩʭʦʜʫ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʩʫʪʢʠ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ. 

,
q

q
ʂ

mid(m)

max(m)

2 =                                         (2.2) 

ʛʜʝ qmax(m) ʠ qmid(m) ï ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʯʘʩʦʚʦʛʦ ʨʘʩ-

ʭʦʜʘ ʚ ʩʫʪʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ. 

ʆʙʱʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ (ʂgen.max) ʨʘʩʩʯʠ-

ʪʳʚʘʶʪ ʧʝʨʝʤʥʦʞʝʥʠʝʤ ʩʫʪʦʯʥʦʛʦ ʠ ʯʘʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

.ʂʂʂ 21gen.max Ö=                                      (2.3) 

ɽʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 
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,
q

q

24q

24q
ʂ

mid(m)

max(m)

mid

mid(m)

gen.max Ö=   ʠʣʠ    
,

q

q
ʂ

mid

max(m)

gen.max=                   (2.4) 

ʛʜʝ qmid ï ʩʨʝʜʥʝʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʚ ʩʫʪʢʠ ʩʦ ʩʨʝʜʥʠʤ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ, ʤ
3/ʩʫʪ. 

 

ʂʘʢ ʚʠʜʠʤ, ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʘʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚ ʩʫʪʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ ʢ 

ʩʨʝʜʥʝʯʘʩʦʚʦʤʫ ʨʘʩʭʦʜʫ ʚ ʩʫʪʢʠ ʩʦ ʩʨʝʜʥʠʤ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʯʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʛʦʨʦʜʦʩʢʠʭ ʙʳʪʦ-

ʚʳʭ ʚʦʜ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚ ʙʦʣʴʰʦʡ ʩʪʝ-

ʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ (ʪʘʙʣ. 2.5). 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʤʦ-

ʛʫʪ ʧʨʠʥʠʤʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʚʠʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʢʘʥʘʣʠʟʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.   

ʊʘʙʣ. 2.5.  

ɿʥʘʯʝʥʠʷ ʦʙʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʠʪʦʢʘ 

ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʛʦʨʦʜʘ (ʉʦʛʣʘʩʥʦ ʂʄʂ 02.04.03-97) 

 

ʆʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʠ-

ʪʦʢʘ ʩʪʦʯʥʳʭ ʚʦʜ 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ, ʣ/ʩ 

5 10 20 50 100 300 500 1000 
5000 ʠ 

ʙʦʣʝʝ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʂgen.max 2,5 2,1 1,9 1,7 1,6 1,55 1,5 1,47 1,44 

ʄʠʥʠʤʘʣʴʥʳʡ ʂgen.min 0,38 0,45 0,5 0,55 0,59 0,62 0,66 0,69 0,71 

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʦʤʝʞʫʪʥʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʥʪʝʨʧʦʣʷʮʠʝʡ. 

 

ɽʩʣʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, 

ʨʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʤʦʞʥʞʦ ʥʘʡʪʠ, ʧʨʦʩʪʦ ʧʨʦʩʫʤʤʠʨʦʚʘʚ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩ-

ʭʦʜʳ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʢʘʥʘʣʠʟʦʚʘʥʠʷ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʠʥʥʦʛʦ ʩʫʤʤʘʨʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩ-

ʭʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʦʞʘʪʴ ʢʦʣʝʙʘʥʠʷ ʨʘʩʭʦʜʦʚ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ, 

ʢʘʢ ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɽʩʣʠ ʧʨʠʪʦʢ ʩʪʦʯʥʳʭ ʚʦʜ (ʚ ʧʨʦʮʝʥʪʘʭ) ʩʯʠʪʘʪʴ ʨʘʚʥʦʤʝʨʥʳʤ, ʪʦ ʟʘ ʢʘʞ-

ʜʳʡ ʯʘʩ ʩʫʪʦʢ ʦʥ ʙʳ ʩʦʩʪʘʚʠʣ 100/24 = 4,17 %, ʥʘ ʧʨʘʢʪʠʢʝ ʞʝ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ 

ʝ ʚʩʪʨʝʯʘʝʪʩʷ. ʋʜʦʙʥʝʝ ʚʩʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʘ ʩʪʦʢʦʚ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ 

ʠʟʦʙʨʘʞʘʪʴ ʚ ʚʠʜʝ ʩʪʫʧʝʥʯʘʪʦʛʦ ʛʨʘʬʠʢʘ (ʨʠʩ. 2.1). ʅʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʵʪʠ ʛʨʘ-

ʬʠʢʠ ʧʦʣʫʯʘʶʪʩʷ, ʝʩʣʠ ʙʘʟʦʡ ʜʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʩʣʫʞʘʪ ʩʫʤʤʘʨʥʳʝ ʪʘʙʣʠʮʳ 

ʧʨʠʪʦʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ, ʧʨʠʯʝʤ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ 

ʯʘʩʘʤ ʩʤʝʥʳ. 
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ʈʠʩ. 2.1. ʉʪʫʧʝʥʯʘʪʳʡ ʛʨʘʬʠʢ ʧʨʠʪʦʢʘ ʩʪʦʯʥʳʭ ʚʦʜ 

 

ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʥʳʭ ʥʘʩʦʩʥʳʭ 

ʩʪʘʥʮʠʡ ʠʭ ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʘʢʦʛʦ 

ʛʨʘʬʠʢʘ.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʦʙʭʦ-

ʜʠʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʝʢʪʥʳʝ ʜʘʥʥʳʝ ʠʣʠ ʞʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

2.4. ʈʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʩʪʦʯʥʳʭ ʚʦʜ 
 

ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ ï ɻ ʪʦ ʦʙʲʝʤ ʩʪʦʯʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʡ ʜʦʣʞʥʳ 

ʙʳʪʴ ʩʧʦʩʦʙʥʳ ʧʨʦʧʫʩʢʘʪʴ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʘʩ-

ʯʝʪʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʢʘʥʘʣʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʩʨʝʜʥʠʡ ʩʫ-

ʪʦʯʥʳʡ ʨʘʩʭʦʜ, ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʫʪʦʯʥʳʡ, ʯʘʩʦʚʦʡ ʠ ʩʝʢʫʥʜʥʳʡ ʨʘʩ-

ʭʦʜʳ. 

 

2.4.1. ʈʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ 

 

ʈʘʩʭʦʜʳ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫ-

ʣʘʤ: 

ʩʨʝʜʥʠʡ ʩʫʪʦʯʥʳʡ ʨʘʩʭʦʜ      ;
1000

qN
Q ʥ

W

Ö
=         (ʤ3/ʩʫʪ)                                (2.5) 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʫʪʦʯʥʳʡ ʨʘʩʭʦʜ;
1000

KqN
Q ʥmax

W

ÖÖ
=      (ʤ3/ʩʫʪ)                               (2.6) 

ʩʨʝʜʥʠʡ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ         ;
100024

KqN
Q ʥ

h
Ö

ÖÖ
=      (ʤ3/ʯ)                                  (2.7) 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ K;qQmax

h Ö=       (ʤ3/ʯ)                                     (2.8) 
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ʩʨʝʜʥʠʡ ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ ʨʘʩʭʦʜ      ;
86400

Nq
q ʥ

mid.s

Ö
=      (ʣ/ʩ)                           (2.9) 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ    K,qq mid.smax.s Ö=   (ʣ/ʩ)                         (2.10) 

ʛʜʝ qʥ ï ʥʦʨʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ, ʣ/ʩʫʪ (ʩʤ. ʪʘʙʣ. 2.1, 2.2, 

2.3);  

N ï ʨʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʞʠʪʝʣʝʡ; ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ.  

 

 

2.4.2. ʈʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʩʪʦʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

 

ʈʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨ-

ʤʫʣʘʤ: 
M;qQ nmid Ö=        ʤ3/ʩʫʪ                           (2.11) 

;MqQ masnmax.cʪ Ö=   ʤ3/ʩʤʝʥʘ                       (2.12) 

;
3,6t

KMq
q 2maxn
maʭ.s

Ö

ÖÖ
=   ʣ/ʩ                                  (2.13) 

ʛʜʝ qnï ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ, ʤ3, ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʪʦʚʘʨʘ; 

M ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʫʪʢʠ, (ʪ, ʤ3, ʰʪʫʢʠ ʠ ʪ.ʜ.);  

Mmax ï ʪʦ ʞʝ ʚ ʩʤʝʥʫ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʨʘʙʦʪʢʦʡ;  

t ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʤʥʳ, ʯ. 

ʈʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʤʝʥʝ ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʨʘʙʦʪʘʶʱʠʭ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

; 
1000

45N25N
Q 21

W

+
=                                            (2.14) 

 

;
81000

45N25N
Q 21

h
Ö

+
=                                                  (2.15) 

 

,
3600ʊ

ʂ45Nʂ25N
q 2423

max
Ö

Ö+Ö
=                                     (2.16) 

ʛʜʝ N1 ʠ N2 ï ʯʠʩʣʦ ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʫʪʢʠ, ʧʨʠ ʥʦʨʤʝ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 25 

ʠ 45 ʣ ʥʘ ʯʝʣʦʚʝʢʘ; N3 ʠ N4 ï ʯʠʩʣʦ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʤʝʥʫ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʯʠʩʣʦʤ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʠ ʥʦʨʤʝ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 25 ʠ 45 ʣ;  ʂ2 ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʯʘʩʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ; ʊ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ, ʯ. 

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʂʆʅʊʈʆʃʗ 

1. ʆʙʲʷʩʥʠʪʝ ʧʦʥʷʪʠʷ çʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʢʘʥʘʣʠʟʘʮʠʠè ʠ çʨʘʩʯʝʪ-
ʥʦʝ ʥʘʩʝʣʝʥʠʝè 

2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ  

3. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʠʚʝʜʠʪʝ ʛʨʘʬʠʢ ʠ ʦʙʲʷʩ-

ʥʠʪʝ ʝʛʦ 

4. ɺʠʜʳ ʨʘʩʯʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʩʪʦʯʥʳʭ ʚʦʜ? 

5. ʂʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ? 

6. ʂʘʢʠʝ ʚʠʜʳ ʨʘʩʯʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ? 
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ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʨʫʞʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

 

3.1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʚʝ ʟʘʜʘʯʠ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʳʭ 

ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠ ̫ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʠ. ʇʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ 

ʥʘ ʚʥʝʜʨʝʥʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠʥʷʪʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʦʙʲʝʤ ʩʪʨʦʠ-

ʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʢʘʥʘʣʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʝʢʪʘ 

ʨʘʡʦʥʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʣʠʙʦ ʧʣʘʥʠʨʦʚʢʠ ʠ ʟʘʩʪʨʦʡʢʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʘ ʜʣʷ 

ʢʘʥʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ð ʛʝʥʧʣʘʥʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦ-

ʨʷʜʢʝ:  

1) ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʙʘʩʩʝʡʥʳ ʢʘʥʘʣʠʟʦʚʘʥʠʷ; 

2) ʚʙrʠʨʘʝʪʩʷ ʠ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ ʦʨʛʘʥʘʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠ-

ʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʟʜʦʟʨʘ ʠ ʨʳʙʥʦʛʦ ʥʘʜʟʦʨʘ ʧʣʦʱʘʜʢʘ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʘʥʮʠʠ ʦʯʠʩʪʢʠ ʠ ʤʝʩʪʦ ʚʳʧʫʩʢʘ ʦʯʠʱʝʥʥʳʭ ʩʪʦʢʦʚ ʚ ʚʦ-

ʜʦʪʦʢ. 

ʆʯʠʩʪʥʫʶ ʩʪʘʥʮʠʶ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʩ ʫʯyʪʦʤ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʧʝʨʩʧʝʢ-

ʪʠʚ ʨʘʟʚʠʪʠʷ ʠ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʦʚ, ʯʪʦʙʳ ʚ ʙʫʜʫʱʝʤ 

ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʦʢʘʟʘʣʠʩʴ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠ ̫ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪ ɹʤʠ-

ʥʠʤʘʣʴʥʦʝ ʝʝ ʟʘʛʣʫʙʣʝʥʠʝ ʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʘʤʦʪʝʯʥʳʡ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ 

ʙʪrʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʢʦʚ. ʆʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʚʳʝ ʵʪʘʧʳ ʪʨʘʩʩʠ-

ʨʦʚʢʠ, ʦʧʨʝʜʝʣʷʶʪ ʨʘʡʦʥʳ, ʪʨʝʙʫʱʠʝ ʧʝʨʝʢʘʯʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʠ ʚʳʙʠʨʘʶʪ ʤʝ-

ʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʠʥʮʠʧʠʘʣʴ-

ʥʫʶ ʩʭʝʤʫ ʛʦʨʦʜʩʢʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʧʦ ʙʘʩʩʝʡʥʘʤ ʢʘʥʘʣʠʟʦʚʘʥʠʷ. 

ɻʨʘʥʠʮʳ ʙʘʩʩʝʡʥʦʚ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ʥʘʥʦʩʷʪʩ ̫ʥʘ ʧʣʘʥ ʤʝʩʪʥʦʩʪʠ ʩ ʚʳʩʦʪ-

ʥʳʤʠ ʦʪʤʝʪʢʘʤʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʚʦʜʦʨʘʟʜʝʣʦʚ ʛʨʘʥʠʮʳ ʙʘʩʩʝʡʥʦʚ ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ ʧʦ ʥʠʤ, ʝʩʣʠ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʧʣʦʩʢʠʡ, ʪʦ ʛʨʘʥʠʮʳ ʙʘʩʩʝʡʥʦʚ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʩʘʤʦʪʝʯʥʦʡ ʩʝʪʴʶ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠ ʁ

ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʛʣʫʙʠʥ rʟʘʣʦʞʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʣ-

ʣʝʢʪʦʨʘ. ʆʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʩʪʦʢʦʚ ʧʦ ʢʘʞʜʦʤʫ ʙʘʩʩʝʡʥʫ ʢʘ-

ʥʘʣʠʟʦʚʘʥʠʷ. 

ʇʝʨʝʢʘʯʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʭ ʩʘʤʦ-

ʪʝʯʥʦʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟ-ʟʘ ʩʣʠʰʢʦʤ ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝ-

ʥʠ̫ ʩʝʪʠ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʛʨʫʥʪʘ ʠ ʧʨ., ʘ ʪʘʢʞʝ ʝʩʣʠ ʥʝʚʦʟ-

ʤʦʞʥʦ ʧʦʜʘʚʘʪʴ ʩʪʦʯʥʳʝ ʚʦʜr ʥʘ ʦʯʠʩʪʥʫʶ ʩʪʘʥʮʠʶ ʩʘʤʦʪʝʢʦʤ. 
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3.2. ʊʨʘʩʩʠʨʦʚʢʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ.  
 

 

 

 

 

 

ʊʨʘʩʩʠʨʦʚʢʘ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʩʦʩʪʘʚʣʝʥʠ ̫ʩʭʝʤʳ ʢʘʥʘʣʠ-

ʟʘʮʠʠ ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʪʦʠʤʦʩʪʴ ʢʘʥʘʣʠʟʘʮʠʠ.  

ʊʨʘʩʩʫ ʩʝʪʠ ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ:  

¶ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ;  

¶ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤ rʢʘʥʘʣʠʟʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝ-

ʪʝʡ; 

¶ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʠ ʦʯʝʨʝʜʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

¶ ʫʩʣʦʚʠʡ ʛʨʫʥʪʘ;  

¶ ʭʘʨʘʢʪʝʨʘ ʟʘʩʪʨʦʡʢʠ;  

¶ ʰʠʨʠʥ rʫʣʠʮ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʥʠʤ;  

¶ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʜʟʝʤʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ;  

¶ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʠ ʪʨʘʩʩʠʨʦʚʢʝ ʢʘʥʘʣʠʟʘʮʠʠ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʚʩʝʛʦ ʩʪʦʢʘ 

ʩ ʚʳʩʦʢʠʭ ʫʯʘʩʪʢʦʚ ʚ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʪʝʢʦʤ ʠ ʩ ʤʠʥʠʤʘʣʴ-

ʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʩʝʪʠ. 

ʇʨʠʤʝʥʷʝʤʳʝ ʩʭʝʤʳ ʪʨʘʩʩʠʨʦʚʢʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3.1. 
 

 
 

ʈʠʩ. 3.1. ʉʭʝʤʳ ʪʨʘʩʩʠʨʦʚʢʠ ʫʣʠʯʥʳʭ ʩʝʪʝʡ: 
ʘ ï ʦʙʲʝʤʣʶʱʘʷ; ʙ ï ʧʦ ʧʦʥʠʞʝʥʥʦʡ ʩʪʦʨʦʥʝ ʢʚʘʨʪʘʣʘ; ʚ ï ʯʝʨʝʟʢʚʘʨʪʘʣʴʥʘʷ; 

1 ï ʢʚʘʨʪʘʣʳ; 2 ï ʜʦʤʘ 
 

1. ʆʙʲʝʤʣʶʱʘʷ ʪʨʘʩʩʠʨʦʚʢʘ (ʨʠʩ. 3.1, ʘ) ð ʫʣʠʯʥʳʝ ʩʝʪʠ ʧʨʦʚʦʜʠʪʩʷ ʚʦ-

ʢʨʫʛ ʢʚʘʨʪʘʣʘ ʩʦ ʚʩʝʭ ʝʛʦ ʩʪʦʨʦʥ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʣʦʩʢʦʤ ʨʝʣʴ-

ʝʬʝ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʚʘʨʪʘʣʦʚ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʠ ʩʣʘʙʦ ʟʘʩʪʨʦʝʥʥʳʭ.  

2. ʊʨʘʩʩʠʨʦʚʢʘ ʧʦ ʧʦʥʠʞʝʥʥʦʡ ʩʪʦʨʦʥʝ ʢʚʘʨʪʘʣʘ (ʨʠʩ. 3.1, ʙ) ð ʫʣʠʯʥʳʝ 

ʩʝʪʠ ʧʨʦʭʦʜʷʪ ʪʦʣʴʢʦ ʩ ʧʦʥʠʞʝʥʥʳʭ ʩʪʦʨʦʥ ʢʘʥʘʣʠʟʫʝʤʳʭ ʢʚʘʨʪʘʣʦʚ. ʉʭʝʤʘ 

ʧʨʠʤʝʥʷʝʩʷ ʜʣʷ ʤʝʩʪʥʦʩʪʝʡ ʩ ʟʘʤʝʪʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʳʩʦʪʳ.  

ʊʨʘʩʩʠʨʦʚʢʘ ï ʵʪʦ ʚʳʯʝʨʯʠʚʘʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ 

ʩʝʪʠ ʚ ʧʣʘʥʝ. 



37 

 

3. ʏʨʝʟʢʚʘʨʪʘʣʴʥʘʷ ʪʨʘʩʩʠʨʦʚʢʘ (ʨʠʩ. 3.1, ʚ) ð ʫʣʠʯʥʳʝ ʩʝʪʠ ʧʨʦʢʣʘʜʳ-

ʚʘʶʪ ʚʥʫʪʨʠ ʢʚʘʨʪʘʣʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʪʥʦ ʩʦʢʨʘʪʠʪʴ ʜʣʠʥʫ ʩʝʪʠ, ʥʦ ʟʘ-

ʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

 

ʇʨʠ ʪʨʘʩʩʠʨʦʚʢʝ ʥʘ ʩʭʝʤʝ ʥʝ ʫʢʘʟʳʚʘʶʪʩ ̫ʚʩʝ ʢʦʣʦʜʮʳ, ʥʦ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʘʥʝʩʝʥʳ ʨʘʩʯʝʪʥʳʝ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʨʘʩʭʦʜ ʩʪʦʢʦʚ, ʫʢʣʦʥ ʠ ʜʠʘ-

ʤʝʪʨ ʪʨʫʙ.  

ʊʨʘʩʩʠʨʦʚʢʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ:  

1) ʧʨʦʢʣʘʜʳʚʘʶʪ ʪʨʘʩʩʫ ʛʣʘʚʥʦʛʦ ʠ ʦʪʚʦʜʥʦʛʦ ʢʦʣʣʝʢʪʦʨʦʚ, ʧʦʜʘʶʱʠʭ 

ʚʦʜʫ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; 

2) ʪʨʘʩʩʠʨʫʶʪ ʢʦʣʣʝʢʪʦʨʳ ʙʘʩʩʝʡʥʦʚ ʢʘʥʘʣʠʟʦʚʘʥʠʷ; 

3)  ʥʘʥʦʩʷʪ ʥʘ ʩʭʝʤʫ ʫʣʠʯʥʫʶ ʩʝʪʴ.  

ʅʘʧʨʘʚʣʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʛʣʘʚʥʳʭ ʠ ʦʪʚʦʜʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʯʠʩʣʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʚʳʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ.  

ʊʨʘʩʩʫ ʛʣʘʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʨʦʚʦʜʷʪʪ ʧʦ ʪʘʣʴʚʝʛʘʤ ʠ ʥʘʙʝʨʝʞʥʳʤ ʚʦʜʦ-

ʪʦʢʦʚ, ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʦʢʦʚʳʭ ʚʭʦ-

ʜʦʚ ʙʝʟ ʣʠʰʥʝʛʦ ʟʘʛʣʫʙʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. ɽʩʣʠ ʤʝʩʪʥʦʩʪʴ ʠʤʝʝʪ ʧʣʦʩ-

ʢʠʡ ʨʝʣʴʝʬ, ʪʨʘʩʩʠʨʦʚʢʫ ʢʦʣʣʝʢʪʦʨʘ ʚʳʧʦʣʥʷʶʪ ʧʦ ʩʝʨʝʜʠʥʝ ʙʘʩʩʝʡʥʘ. ʊʨʘʩʩʫ 

ʢʨʫʧʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʢʣʘʜʳʚʘʪʴ ʧʦ ʧʨʦʝʟʜʘʤ ʩ ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʟʝʤʥʳʭ ʩʝʪʝʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɾʝʣʘʪʝʣʴʥʦ ʥʝ ʧʨʦʢʣʘʜʳʚʘʪʴ 

ʜʣʠʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʢʦʣʣʝʢʪʦʨ rʩ ʤʘʣʳʤ ʨʘʩʭʦʜʦʤ ʩʪʦʢʦʚ. 

ɺ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʝ ʪʨʘʩʩʳ ʚʩʝʭ ʢʦʣʣʝʢʪʦʨʦʚ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʚ ʟʝʣʝʥʳʭ 

ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʦʥʘʭ ʧʨʦʝʟʜʦʚ.  ʆʙʳʯʥʦ ʜʣʷ ʧʨʦʝʢʪʘ ʢʘʥʘʣʠʟʘʮʠʠ ʚʳʧʦʣʥʷʶʪ 

ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʩʭʝʤ ʪʨʘʩʩʠʨʦʚʢʠ ʠ ʧʨʠ ʨʘʚʥr ʭ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʚʳʙʠʨʘʶʪ ʥʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʅʘ ʩʪʘʜʠʠ ʚʳʧʦʣʥʝʥʠ ̫ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʩʦʩʪʘʚʣʷʶʪʩ ̫ʧʣʘʥʳ ʢʘʥʘʣʠʟʘ-

ʮʠʦʥʥʳʭ ʩʝʪʝʡ ʚ ʤʘʩʰʪʘʙʝ 1:500, ʥʘ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʶʪʩʷ ʚʩʝ ʩʤʦʪʨʦʚʳʝ ʢʦ-

ʣʦʜʮʳ ʩ ʪʦʯʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʠʟʚʝʩʪʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ.  

ʂʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʣʠʥʠʠ ʩʣʝʜʫʝʪ ʪʨʘʩʩʠʨʦʚʘʪʴ ʧʨʷʤʦʣʠʥʝʡʥʦ. ʇʨʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʦʨʦʪʘ ʠʣʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠʭ ʜʝʣʘʶʪ ʧʦʜ ʫʛʣʦʤ, 

ʨʘʚʥʳʤ ʠʣʠ ʙʦʣʴʰʠʤ 90ʦ. ɺ ʪʦʯʢʘʭ ʧʦʚʦʨʦʪʦʚ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʡ, ʠʟʤʝʥʝʥʠʡ 

ʫʢʣʦʥʘ ʣʠʥʠʠ ʠʣʠ ʜʠʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʩʷ ʢʦ-

ʣʦʜʮʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʘʩʩʠʨʦʚʢʘ ʠ ʥʘʯʝʨʪʘʥʠʝ ʩʝʪʠ ʚ ʧʣʘʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʛʨʘʤʳ Renga, ZwCAD, ʀʥʞʂɸɼ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʚʩʁ ʥʝʦʙʭʦʜʠʤʫ  ʁʜʦʢʫʤʝʥʪʘʮʠ ʁ(ʧʣʘʥ,r ʧʨʦ-

ʬʠʣʠ, ʪʘʙʣʠʮ,r ʦʙʲʝʤ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ). ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʦʜʛʦʪʦʚʢʫ: ʩʢʘʥʠʨʦʚʘʪ,ɹ ʢʘʣʠʙʨʦʚʘʪʴ 

ʠ ʩʢʣʝʠʪʴ ʨʘʩʪʨʦʚʫ  ʁʧʦʜʦʩʥʦʚʫ; ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʪʨʘʩʩ rʩʝʪʠ ʫʢʘʟʘʪʴ ʥʘ ʧʦʜʦʩ-

ʥʦʚʝ ʚʩʝ ʪʦʯʢʠ ʪʨʘʩʩʳ, ʠʭ ʦʪʤʝʪʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʣʦʜʮʳ, ʢʘ-

ʤʝʨʳ, ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʠ ʪ.ʜ.; ʩʬʦʨʤʠʨʦʚʘʪ ɹʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʚ ʧʨʦʛʨʘʤʤʝ ʘʚ-
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ʪʦʤʘʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩ ̫ʧʦʠʩʢ ʢʦʦʨʜʠʥʘʪ ʠ ʦʪʤʝʪʦʢ ʪʦʯʝʢ ʚʟʘʠʤʥʳʭ  ʧʝ-

ʨʝʩʝʯʝʥʠʡ ʩʝʪʝʡ); ʧʨʦʠʟʚʝʩʪʠ ʚʟʘʠʤʥʫ  ʁʚʝʨʪʠʢʘʣʴʥʫ  ʁʫʚʷʟʢʫ ʠʥʞʝʥʝʨʥʳʭ ʩʝ-

ʪʝʡ. 

ʂʘʞʜʘʷ ʧʨʦʛʨʘʤʤʳ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ. ʀʥʩʪʨʫʤʝʥʪ ʧʨʦʛʨʘʤʤʳ 

Renga çɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʪʨʘʩʩʠʨʦʚʢʘè ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʪʨʘʩʩʠʨʫʝʪ ʢʦʣʣʝʢʪʦʨʳ 

ʠ ʚʳʧʦʣʥʷʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʠʥʞʝʥʝʨʦʤ ʧʨʘʚʠʣʘʤʠ. ɺ ʨʝʞʠʤʝ çʂʦʥʩʪʨʫʢʪʦʨ ʩʠʩʪʝʤè ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʟʘ-

ʜʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʘ ʧʨʦʛʨʘʤʤʘ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳ-

ʧʦʣʥʷʝʪ ʧʦʩʪʨʦʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʨʘʩʩʳ, ʥʘ ʢʦʪʦʨʫʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʥʘʟʥʘʯʘʶʪʩʷ ʟʘʜʘʥʥʳʝ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ ʪʠʧʳ ʪʨʫʙ ʠ ʬʠʪʠʥʛʦʚ.  

ɺ ʧʨʦʛʨʘʤʤʝ ʀʥʞʂɸɼ ʩʦʜʝʨʞʘʪʩ ̫ʦʙʰʠʨʥʳʝ ʙʘʟʳ ʧʦ ʧʝʨʝʩʝʢʘʝʤʳʤ ʢʦʤ-

ʤʫʥʠʢʘʮʠʷʤ, ʩʦʨʪʘʤʝʥʪʘʤ ʪʨʫʙ, ʩʧʝʮʠʬʠʢʘʮʠʷʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨ. ʇʨʠ ʪʨʘʩ-

ʩʠʨʦʚʢʝ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʧʨʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʶʪ ʟʘʧʨʝʪʥʳʝ ʟʦʥʳ ʜʣʷ ʧʨʦ-

ʢʣʘʜʢʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʝʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʥʠʇ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʷ ʚ ʧʨʦʛʨʘʤʤʝ ʀʥʞʂɸɼ ʧʦʟʚʦʣʷʝʪ: 

¶ ʟʘʜʘʪ ɹʤʠʥʠʤʘʣʴʥʫ  ʁʛʣʫʙʠʥʫ ʟʘʣʦʞʝʥʠʷ ʩʝʪʠ ʚ ʪʦʯʢʝ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ, ʩʝʯʝʥʠʷ, ʪʦʯʢʠ ʩʝʪʠ;  

¶ ʚʳʯʠʩʣʠʪʴ ʦʪʤʝʪʢʠ ʪʨʘʩʩʳ;  

¶ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ rʨʘʩʯʝʪʘ; 

¶ ʦʬʦʨʤʠʪʴ ʨʘʙʦʯʠʝ ʯʝʨʪʝʞʠ; 

¶ ʥʘʥʝʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥ.r 

 

3.3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʧʦʧʝʨʝʯʥʦʤ 

ʧʨʦʬʠʣʝ ʧʨʦʝʟʜʦʚ 
 

ʈʘʟʤʝʱʘʪʴ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʝʪʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʧʨʦʬʠʣʝ ʫʣʠʮ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʨʫʛʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʘʚʘʨʠʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʤʦʥʪʝ. ʇʨʠʤʝʨ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3.2. 

ʇʨʦʢʣʘʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʦʜʥʦʡ ʪʨʘʥʰʝʝ (ʨʠʩ. 3.3) ʧʦʟʚʦʣʷʝʪ 

ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʝʪʝʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 3ð7% ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʨʘʟʜʝʣʴʥʦʡ ʧʨʦʢʣʘʜʢʦʡ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʟʜʘʥʠʡ ʠ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʝʪʠ ʨʘʩ-

ʧʦʣʘʛʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʝʥʠʷ ʫʢʣʘʜʢʠ ʠ ʨʝ-

ʤʦʥʪʘ ʩʝʪʝʡ, ʟʘʱʠʪʘ ʩʦʩʝʜʥʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠ ʘʚʘʨʠʷʭ, ʘ ʪʘʢʞʝ ʯʪʦʙʳ ʠʩ-

ʢʣʶʯʘʣʩʷ ʧʦʜʤʳʚ ʬʫʥʜʘʤʝʥʪʦʚ ʟʜʘʥʠʡ ʠ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ ʧʦʚʨʝ-

ʞʜʝʥʠʷʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʠʩʢʣʶʯʘʣʦʩʴ ʧʦʧʘʜʘʥʠʝ ʩʪʦʢʦʚ ʚ 

ʚʦʜʦʧʨʦʚʦʜʥʳʝ ʩʝʪʠ. 

ʈʘʩʩʪʦʷʥʠʝ ʚ ʧʣʘʥʝ ʦʪ ʥʘʧʦʨʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʦ ʦʙʨʝ-

ʟʦʚ ʬʫʥʜʘʤʝʥʪʦʚ ʟʜʘʥʠʡ, ʧʫʪʝʧʨʦʚʦʜʦʚ, ʪʫʥʥʝʣʝʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʝ ʤʝʥʝʝ 5 ʤ, ʘ ʦʪ ʙʝʟʥʘʧʦʨʥʳʭ ð ʥʝ ʤʝʥʝʝ 3 ʤ. 

ʈʘʩʯʝʪʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 
                                                                                                                                                                                                             (3.1) 
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ʛʜʝ   hðʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ ʠ ʣʦʪʢʦʤ ʪʨʫʙ, ʤ; Ŭðʫʛʦʣ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʛʨʫʥʪʘ, ʛʨʘʜ; b ð ʰʠʨʠʥʘ ʪʨʘʥʰʝʠ, ʤ. 

 
ʈʠʩ. 3.2. ʈʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʩʝʪʝʡ 

ʕ ð ʵʣʝʢʪʨʦʩʝʪʴ; ʊ ð ʪʝʣʝʬʦʥ, ɻ ðʛʘʟʦʧʨʦʚʦʜ; ɺ ð ʚʦʜʦʧʨʦʚʦʜ; ʂ ð ʢʘ-

ʥʘʣʠʟʘʮʠʷ; ɼ ð ʜʦʞʜʝʧʨʠʝʤʥʠʢʠ, ɼʂ ð ʜʦʞʜʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ; 

ʊʉ ð ʪʝʧʣʦʚʘʷ ʩʝʪʴ 
 

 

ʈʠʩ. 3.3. ʉʦʚʤʝʩʪʥʘʷ ʧʨʦʢʣʘʜʢʘ ʧʦʜʟʝʤʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

1 ʠ 3 ð ʙʳʪʦʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ; 2ð ʜʦʞʜʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ; 4ðʚʦʜʦʧʨʦʚʦʜ; 

5 ð ʛʘʟʦʧʨʦʚʦʜ; 6ðʤʝʩʪʥʳʡ ʛʨʫʥʪ; 7ðʤʝʩʪʥʳʡ ʛʨʫʥʪ ʠ ʧʨʠʚʦʟʥʦʡ ʛʦʨʥʳʡ 

ʧʝʩʦʢ 
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ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʜʦ ʧʦʜʟʝʤʥʳʭ ʩʠʣʦ-

ʚʳʭ ʢʘʙʝʣʝʡ ʜʦʣʞʥʦ ʙʳʪʴ 0,5 ʤ; ʜʦ ʢʘʙʝʣʝʡ ʩʚʷʟʠð1 ʤ; ʜʦ ʪʝʧʣʦʧʨʦʚʦʜʦʚð 1 

ð1,5 ʤ; ʜʦ ʦʧʦʨ ʠ ʤʘʯʪ ʥʘʨʫʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʠ ʩʝʪʠ ʩʚʷʟʠð

1,5 ʤ; ʜʦ ʣʠʥʠʡ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʧʝʨʝʜʘʯ ʥʘʧʨʷʞʝʥʠʝʤ <35 ʢɺ ð 5 ʤ, ʥʘʧʨʷ-

ʞʝʥʠʝʤ 35 ʢɺð10 ʤ; ʜʦ ʜʝʨʝʚʴʝʚ ʮʝʥʥʳʭ ʧʦʨʦʜ ð 2 ʤ. 

ʈʘʩʩʪʦʷʥʠʝ ʚ ʩʚʝʪʫ ʤʝʞʜʫ ʥʘʨʫʞʥʳʤʠ ʩʪʝʥʢʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ'ʢʦʣʦʜ-

ʮʝʚ ʠʣʠ ʢʘʤʝʨ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 0,15 ʤ. 

ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ ʧʘʨʘʣʣʝʣʴʥʦ ʛʘʟʦʧʨʦʚʦʜʘʤ ʨʘʩʩʪʦ-

ʷʥʠʝ ʚ ʧʣʘʥʝ ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦ ʉʅʠʇ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ: 

ʧʨʠ ʛʘʟʦʧʨʦʚʦʜʘʭ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ 5 ʢʇʘð1 ʤ; ʩʨʝʜʥʝʛʦ ʜʦ 0,3 ʄʇʘð1,5 

ʤ; ʚʳʩʦʢʦʛʦ 0,3ð0,6 ʄʇʘð2 ʤ, 0,6ð1,2 ʄʇʘð5 ʤ. 

ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʢʣʘʜʢʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ 

ʚʦʜʦʧʨʦʚʦʜʥʳʤʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 1,5 ʤ ʧʨʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙʘʭ ʜʠʘʤʝʪʨʦʤ ʜʦ 200 ʤʤ ʠ ʥʝ ʤʝʥʝʝ 3 ʤ 

ʧʨʠ ʪʨʫʙʘʭ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. ɽʩʣʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ ʫʢʣʘʜʳʚʘʶʪʩʷ 

ʥʘ 0,5 ʤ ʚʳʰʝ ʚʦʜʦʧʨʦʚʦʜʥʳʭ, ʪʦ ʨʘʩʩʪʦʷʥʠʝ (ʚ ʧʣʘʥʝ) ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ ʪʨʫʙʦ-

ʧʨʦʚʦʜʦʚ ʚ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʭ ʛʨʫʥʪʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5 ʤ. 

ɽʩʣʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʝʪʠ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʪʨʘʥʰʝʡʥʳʤ ʩʧʦʩʦʙʦʤ ʧʘ-

ʨʘʣʣʝʣʴʥʦ ʪʨʘʤʚʘʡʥʳʤ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʧʫʪʷʤ, ʨʘʩʩʪʦʷʥʠʝ ʚ ʧʣʘʥʝ ʦʪ 

ʙʨʦʚʢʠ ʪʨʘʥʰʝʡ ʜʦ ʦʩʠ ʨʝʣʴʩʘ ʚʥʫʪʨʠʟʘʚʦʜʩʢʠʭ ʠ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1,5 ʤ, ʜʦ ʦʩʠ ʙʣʠʞʘʡʰʝʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ð ʥʝ ʤʝʥʝʝ 

4 ʤ (ʥʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ ʛʣʫʙʠʥʫ ʪʨʘʥʰʝʠ ʦʪ ʧʦ ʜʦʰʚʳ ʥʘʩʳʧʠ), 

ʜʦ ʙʦʨʜʶʨʥʦʛʦ ʢʘʤʥʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛðʥʝ ʤʝʥʝʝ 1,5 ʠʣʠ 1 ʤ ʜʦ ʙʨʦʚʢʠ 

ʢʶʚʝʪʘ ʣʠʙʦ ʧʦʜʦʰʚʳ ʥʘʩʳʧʠ. 

ʂʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʩ ʧʠʪʴʝʚʳʤ ʚʦʜʦʧʨʦʚʦ-

ʜʦʤ ʜʦʣʞʥʳ ʫʢʣʘʜʳʚʘʪʴʩʷ ʥʠʞʝ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙ, ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʪʝʥʢʘʤʠ ʪʨʫʙ ʧʦ ʚʝʨʪʠʢʘʣʠ ʥʝ ʤʝʥʝʝ 0,4 ʤ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʤʦʞʝʪ ʥʝ ʩʦʙʣʶ-

ʜʘʪʴʩʷ ʧʨʠ ʫʢʣʘʜʢʝ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʣʠʥʠʡ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙ ʚ ʢʦʞʫʭʘʭ 

(ʬʫʪʣʷʨʘʭ). ɼʣʠʥʘ ʟʘʱʠʱʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ ʦʪ ʤʝʩʪʘ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʥʝ ʤʝʥʝʝ 3 ʤ, ʘ ʚ ʬʠʣʴʪʨʫʶʱʠʭ ʛʨʫʥʪʘʭ 

ð 10 ʤ. 

ʇʨʠ ʥʘʩʳʱʝʥʥʦʤ ʧʦʜʟʝʤʥʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦʜ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʫʣʠʮʘʤʠ ʚ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʠʣʠ ʧʦʜ ʧʨʦʝʟʜʘʤʠ ʩ ʥʘʩʳʱʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʚʩʝ ʠʥʞʝʥʝʨ-

ʥʳʝ ʩʝʪʠ, ʢʨʦʤʝ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʩʣʝʜʫʝʪ ʧʨʦʢʣʘʜʳʚʘʪ ɹʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʪʫʥʥʝ-

ʣʷʭ. ʕʪʦʪ ʩʧʦʩʦʙ ʫʧʨʦʱʘʝʪ ʢɻʩʧʣʫʘʪʘʮʠʶ ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʤʦʥʪ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʥʝ ʚʩʢʨʳʚʘʷ ʧʨʦʝʟʞʫ  ʁʯʘʩʪ ɹʫʣʠʮ. 
 

 

3.4. ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 
 

ʉʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʩʭʦʜʳ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʣʫʙʠʥʦʡ ʟʘʣʦʞʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ. ʇʦʵʪʦʤʫ 

ʦʯʝʥʴ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥ,r ʢʦʪʦ-

ʨʘʷ ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʜʣʷ 
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ʧʨʦʢʣʘʜʢʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ. ɿʘʛʣʫʙʣʝʥʠʝ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʧʨʦʤʝʨʟʘʥʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʜʨʫʛʠʭ ʪʨʫʙʧʨʦʚʦʜʦʚ ʠ ʢʘʥʘʣʠʟʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ɿʘʤʝʨʟʘʥʠʝ ʚʦʜʳ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʤʝʥʝʝ ʚʝʨʦʷʪʥʦ, ʯʝʤ ʚ ʚʦʜʦʧʨʦ-

ʚʦʜʥʦʡ, ʪʘʢ ʢʘʢ ʩʪʦʯʥʳʝ ʚʦʜʳ ʠʤʝʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʥʝ ʥʠʞʝ 10ð14Á ʉ. ɿʘ ʩʯʝʪ 

ʵʪʦʛʦ ʚʦʢʨʫʛ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʦʟʥʠʢʘʝʪ ʧʦʷʩ ʧʦʜʦʛʨʝʪʦʛʦ ʛʨʫʥʪʘ. 

ʅʘʠʤʝʥʴʰʘ ̫ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʪʨʫʙ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʦʧʳʪʫ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʢʘʥʘʣʠʟʘʮʠʡ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. ʋʤʝʥʴʰʠʪʴ ʛʣʫʙʠʥʫ ʟʘʣʦʞʝʥʠʷ ʤʦʞʥʦ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʫʪʝʧʣʝʥʠ ̫ʪʨʫʙ. 

ɽʩʣʠ ʥʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʫʩʣʦʚʠʡ ʢʦʥʢʨʝʪʥʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʪʦ ʥʘʠʤʝʥʴʰʘ ̫ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʅ ʣʦʪʢʘ ʪʨʫʙ ʧʨʠʥʠʤʘʝʪʩ ̫ʜʣʷ ʪʨʫʙ ʜʠʘʤʝʪ-

ʨʦʤ ʜʦ 500 ʤʤðʥʘ 0,3 ʤ, ʘ ʜʣʷ ʪʨʫʙ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚðʥʘ 0,5 ʤ ʤʝʥɹ ʰʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ, ʥʦ ʥʝ ʤʝʥʴʰʝ 0,7 

ʤ ʜʦ ʚʝʨʭʘ ʪʨʫʙʳ:  

                        (3.2) 

ʛʜʝ h ʧʨʦʤð ʥʦʨʤʘʪʠʚʥʘʷ ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ, ʧʨʠʥʠʤʘʝʤʘʷ 

ʧʦ ʉʅʠʇ ʜʣʷ ʩʫʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ, ʤ (ʜʣʷ ʩʫʧʝʩʠ ʠ ʧʝʩʯʘʥʦʛʦ ʛʨʫʥʪʘ, 

ʥʦʨʤʘʪʠʚʥʫʶ ʛʣʫʙʠʥʫ ʧʨʦʤʝʨʟʘʥʠʷ ʧʨʠʥʠʤʘʶʪ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 1,2). 

ʅʘʯʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʟʘʣʦʞʝʥʠʷ ʫʣʠʯʥʦʡ ʩʝʪʠ ʅ ʨʘʩʩʯʠʪʳʚʘʶʪʪ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʜʚʦʨʦʚʦʡ ʠʣʠ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʦʡ ʩʝʪʠ (ʨʠʩ. 3.4): 

                      (3.3) 

ʛʜʝ h ð ʥʘʠʤʝʥʴʰʘʷ ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʩʝʪʠ ʚ ʩʘʤʦʤ ʫʜʘʣʝʥʥʦʤ ʠʣʠ ʥʝ-

ʚʳʛʦʜʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʢʦʣʦʜʮʝ, ʤ; i ð ʫʢʣʦʥ ʜʚʦʨʦʚʦʡ ʠʣʠ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴ-

ʥʦʡ ʣʠʥʠʠ; L+l ðʜʣʠʥʘ ʜʚʦʨʦʚʦʡ ʠʣʠ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ 

ʣʠʥʠʠ ʦʪ ʩʤʦʪʨʦʚʦʛʦ ʢʦʣʦʜʮʘ ʫʣʠʯʥʦʡ ʩʝʪʠ ʜʦ ʥʘʠʙʦʣʝʝ ʦʪʜʘʣʝʥʥʦʛʦ ʜʚʦʨʦ-

ʚʦʛʦ ʢʦʣʦʜʮʘ, ʤ; Z1 ʠ Z2ðʦʪʤʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʫ ʢʦʣʦʜʮʘ ʫʣʠʯʥʦʡ ʩʝʪʠ 

ʠ ʫ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʛʦ  ʢʦʣʦʜʮʘ  ʜʚʦʨʦʚʦʡ  ʠʣʠ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʦʡ ʩʝʪʠ, ʤ; 

ɸ ï ʨʘʟʥʠʮʘ ʚ ʦʪʤʝʪʢʘʭ ʤʝʞʜʫ ʣʦʪʢʘʤʠ ʜʚʦʨʦʚʦʡ ʣʠʥʠʠ ʠ ʫʣʠʯʥʦʡ ʩʝʪʠ, ʤ. 

 

ɼʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʩʝʪʠ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʪʷʞʝʣʳʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʤʠ-

ʥʠʤʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʟʘʣʦʞʝʥʠʷ ʫʣʠʯʥʦʡ ʩʝʪʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʥʝ ʤʝʥʝʝ 1,5 

ʤ ʜʦ ʚʝʨʭʘ ʪʨʫʙʳ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʧʫʩʢʘʝʤʘʷ ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʘʪʝʨʠʘʣʦʤ ʪʨʫʙ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʤʝʩʪʥʦʩʪʠ, ʩʧʦʩʦʙʦʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʅʘʠʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ 

ʩʘʤʦʪʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 7ï8 ʤ ʜʣʷ ʩʫʭʠʭ ʛʨʫʥʪʦʚ, 5ʤ ʜʣʷ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʛʨʫʥʪʦʚ.  

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʢʣʘʜʢʘ ʢʦʣ-

ʣʝʢʪʦʨʦʚ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ (800 ʤʤ ʠ ʙʦʣʝʝ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫ-

ʙʠʥʘʭ ʪʦʥʥʝʣʴʥʳʤ (ʱʠʪʦʚʳʤ) ʩʧʦʩʦʙʦʤ. ʆʙʦʩʥʦʚʘʥʠʝʤ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʫʩʣʦʚʠʷ:  
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¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʘʤʦʪʝʯʥʦʛʦ ʦʪʚʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠʟ ʜʘʣʝʢʦ ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʨʘʡʦʥʦʚ;  

¶ ʥʝʦʙʭʦʜʠʤʘʷ ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʧʨʝʚʳʰʘʝʪ 7ï8 ʤ;  

¶ ʪʷʞʝʣʳʝ ʜʣʷ ʦʪʢʨʳʪʳʭ ʪʨʘʥʰʝʡʥʳʭ ʨʘʙʦʪ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦ-

ʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ;  

¶ ʥʘʩʳʱʝʥʥʦʩʪ ɹʪʝʨʨʠʪʦʨʠʠ ʧʦʜʟʝʤʥʳʤʠ ʠ ʥʘʟʝʤʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ ʠ ʜʨ; 

¶ ʩʪʝʩʥʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

ʈʠʩ. 3.4. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʫʣʠʯʥʦʡ ʩʝʪʠ 

1 ð ʢʦʣʦʜʝʮ ʫʣʠʯʥʦʡ ʩʝʪʠ; 2 ð ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʚʝʪʢʘ; 3 ð ʢʦʥʪʨʦʣʴʥʳʡ ʢʦ-

ʣʦʜʝʮ; 4 ðʜʚʦʨʦʚʘʷ ʩʝʪʴ; 5 ï ʚʳʧʫʩʢ; 6 ð ʩʪʦʷʢ 

 

3.5.  ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʦʚ ʜʣʷ ʨʘʩʯʝʪʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʪʠ 

 

ʂʘʥʘʣʠʟʘʮʠʦʥʥʘʷ ʩʝʪʴ ʠ ʢʦʣʣʝʢʪʦʨʳ   ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʨʘʩʯʝʪʥʳʝ ʫʯʘʩʪʢʠ. 

 

 

 

 

 

 

ɼʣʠʥʘ ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʦʡ ʜʣʠʥʝ ʢʚʘʨʪʘʣʘ ʠʣʠ 

ʫʯʘʩʪʢʘ ʩʝʪʠ ʦʪ ʦʜʥʦʛʦ ʙʦʢʦʚʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʜʦ ʩʣʝʜʫʶʱʝʛʦ. 

ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʪʠ 

ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʩʫʤʤʫ ʨʘʩʭʦʜʦʚ:  

ʘ) ʧʦʧʫʪʥʦʛʦ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʨʘʩʯʝʪʥʳʡ ʫʯʘʩʪʦʢ ʦʪ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦ ʝʛʦ ʜʣʠʥʝ (ʧʦ ʧʫʪʠ); 

ʙ) ʪʨʘʥʟʠʪʥʦʛʦ, ʧʦʩʪʫʧʘʶʱʝʛʦ   ʦʪ ʨʘʩʧʦʣʦʞʝʥʥʳʭ   ʚʳʰʝ ʢʚʘʨʪʘʣʦʚ; 

ʚ) ʙʦʢʦʚʦʛʦ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʧʨʠʩʦʝʜʠʥʷʝʤʳʭ ʙʦʢʦʚʳʭ ʣʠʥʠʡ;  

ʛ) ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʨʘʩʯʝʪʥʳʡ ʫʯʘʩʪʦʢ ʦʪ ʦʪʜʝʣʴʥʳʭ 

ʢʨʫʧʥʳʭ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʝʡ (ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʙʘʥʴ, ʧʨʘʯʝʯʥʳʭ ʠ 

ʪ. ʧ.). 

ʈʘʩʯʝʪʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʫʯʘʩʪʦʢ ʩʝʪʠ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦ-

ʣʦʜʮʘʤʠ ʩ ʥʝʠʟʤʝʥʥʳʤ ʨʘʩʯʝʪʥʳʤ ʨʘʩʭʦʜʦʤ. 
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ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʜʣʷ ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʪʷ-

ʛʦʪʝʶʱʠʤ ʧʣʦʱʘʜʷʤ ʠ ʧʦ ʫʜʝʣʴʥʦʤʫ ʨʘʩʭʦʜʫ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʇʝʨʚʳʡ ʤʝʪʦʜ çʧʣʦʱʘʜʝʡè ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜʦʚ ʧʦ ʨʘʩ-

ʯʝʪʥʳʤ ʫʯʘʩʪʢʘʤ ʩʝʪʠ. 

ʈʘʩʭʦʜ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʨʘʩʭʦʜʦʚ: 

ʧʦʧʫʪʥʦʛʦ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʨʘʩʯʝʪʥʳʡ ʫʯʘʩʪʦʢ ʦʪ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʥʝʛʦ 

ʢʚʘʨʪʘʣʦʚ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ; ʪʨʘʥʟʠʪʥʦʛʦ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʚʝʨʭʥʶʶ ʪʦʯʢʫ ʨʘʩ-

ʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ  ʩ ʚʳʰʝʣʝʞʘʱʝʛʦ ʢʚʘʨʪʘʣʘ; ʙʦʢʦʚʦʛʦ ʦʪ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʙʦʢʦ-

ʚʳʭ ʣʠʥʠʡ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʦʪ ʢʨʫʧʥʳʭ  ʦʪʜʝʣʴʥʳʭ ʥʝʞʠʣʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʙʘʩʩʝʡʥʦʚ ʠ ʪ. ʜ.). ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʥʘ ʦʪʜʝʣʴʥʦʤ 

ʫʯʘʩʪʢʝ ʩʝʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

Q
ʨʘʩʯ
= q

ʧʦʧ
+q
ʙʦʢ
+q
ʪʨ
ĀK+q

ʩʦʩʨ
 ,                     (3.4) 

ʛʜʝ qʧʦʧ ï ʧʦʧʫʪʥʳʡ ʨʘʩʭʦʜ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʢʚʘʨʪʘʣʦʚ, ʧʨʠʤʳʢʘʶʱʠʭ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʢ ʜʘʥʥʦʤʫ ʫʯʘʩʪʢʫ; 

      qʙʦʢ ï ʨʘʩʭʦʜ ʦʪ ʙʦʢʦʚʳʭ ʧʨʠʩʦʝʜʠʥʝʥʠʡ, ʧʨʦʣʦʞʝʥʥʳʭ ʚ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ 

ʫʯʘʩʪʢʘ; 

      qʪʨ ï ʪʨʘʥʟʠʪʥʳʡ ʨʘʩʭʦʜ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʨʘʩʯʝʪʥʳʡ ʫʯʘʩʪʦʢ ʩ ʚʳʰʝʨʘʩʧʦ-

ʣʦʞʝʥʥʦʛʦ ʫʯʘʩʪʢʘ; 

      qʩʦʩʨ ï ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ ʨʘʩʭʦʜ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʥʝʞʠ-

ʣʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʭʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʝʪʠ ʧʦʧʫʪʥʳʡ, ʪʨʘʥʟʠʪʥʳʡ ʠ ʙʦʢʦʚʦʡ ʩʨʝʜʥʝʩʝʢʫʥʜʥʳʝ ʨʘʩʭʦʜʳ ʩʫʤʤʠʨʫ-

ʶʪʩʷ, ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ, ʘ ʟʘ-

ʪʝʤ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠʙʘʚʣʷʝʪʩʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ ʨʘʩʭʦʜ. 

ʇʦʧʫʪʥʳʡ ʨʘʩʭʦʜ ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ, ʚʦʟʨʘʩʪʘʶʱʠʤ ʦʪ ʥʫʣʷ ʚ ʥʘʯʘʣʝ 

ʫʯʘʩʪʢʘ ʜʦ ʤʘʢʩʠʤʫʤʘ ʚ ʢʦʥʮʝ ʫʯʘʩʪʢʘ; ʪʨʘʥʟʠʪʥʳʡ, ʙʦʢʦʚʦʡ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥ-

ʥʳʡ ʨʘʩʭʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʥʘʯʘʣʦ ʫʯʘʩʪʢʘ, ʥʝʠʟʤʝʥʥʳ ʜʣʷ ʚʩʝʛʦ ʨʘʩʯʝʪʥʦʛʦ 

ʫʯʘʩʪʢʘ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʦʚ ʫʩʣʦʚʥʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʧʫʪʥʳʡ ʨʘʩʭʦʜ ʦʪ 

ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ ʧʦʩʪʫʧʘʝʪ ʚ ʥʘʯʘʣʦ ʫʯʘʩʪʢʘ; ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʝʛʦ ʚʝʣʠʯʠʥʳ 

ʧʨʠʥʠʤʘʶʪ, ʯʪʦ ʦʥ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʧʣʦʱʘʜʠ ʢʚʘʨʪʘʣʘ ʠʣʠ ʢʘʥʘʣʠʟʫʝʤʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʪʷʛʦʪʝʶʱʝʡ ʢ ʨʘʩʯʝʪʥʦʤʫ ʫʯʘʩʪʢʫ ʩʝʪʠ. ʇʦʧʫʪʥʳʝ ʨʘʩʭʦʜʳ ʩʪʦʯʥʳʭ 

ʚʦʜ ʦʪ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʫʣʠʯʥʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʦʧʨʝʜʝʣʷʶʪ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʝʝ ʥʘʯʝʨʪʘʥʠʷ. 

ʇʦʧʫʪʥʳʡ ʨʘʩʭʦʜ ʧʦʣʫʯʘʶʪ ʫʤʥʦʞʝʥʠʝʤ ʧʣʦʱʘʜʠ ʢʚʘʨʪʘʣʘ ɤ ʥʘ ʫʜʝʣʴ-

ʥʳʡ ʨʘʩʭʦʜ q0: 

q= ɤĀ q0                                             (3.5) 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ (qʦ, ʣ/ʩĀʛʘ), ʠʣʠ ʤʦʜʫʣʴ ʩʪʦʢʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

,
86400

ʈq
q ʥ

0 =                                         (3.6) 

ʛʜʝ ʈ ï ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 ʛʘ;  

qʥ ï ʥʦʨʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʣ/ʩʫʪ. 

ʄʦʜʫʣʴ ʩʪʦʢʘ ʦʧʨʝʜʝʣʷʶʪ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʦʪ ʜʨʫʛʦʛʦ 

ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʠʤʝʶʱʝʛʦ ʜʨʫʛʫʶ ʥʦʨʤʫ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʘʥʟʠʪʥʳʭ ʠ ʙʦʢʦʚʳʭ ʨʘʩʭʦʜʦʚ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʦʧʫʪʥʳʭ ʨʘʩʭʦʜʦʚ ʣʝʞʘʱʠʭ ʚʳʰʝ ʣʠʥʠʡ. 

 

3.6. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʫʩʠʣʝʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

3.6.1. ʇʦʥʷʪʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʩʠʣʝʥʠʷ 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʜʣʠʪʝʣʴʥʳʡ 

ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ (20-25 ʣʝʪ), ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʩʭʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠʭ ʨʘʙʦʪʳ 

ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʶʪʩʷ. ɺʦʟʥʠʢʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤʠ ʫʩʣʦ-

ʚʠʷʤʠ ʠ ʟʘʧʣʘʥʨʦʚʘʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʢʘʯʝʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʞʝʩʪʦʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚʳʟʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ, ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʚʳʟʳʚʘʝʪ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʟʢʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, 

ʥʘʨʫʰʝʥʠʝ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. ʀʟ-ʟʘ ʠʟʤʝʥʝʥʠ ̫ʥʝʢʦʪʦʨʳʭ ʧʨʠʨʦʜ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɼʣʷ 

ʫʣʫʯʰʝʥʠ ̫ʪʘʢʠʭ ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʡ, ʢʘʢ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, ʠʥʦʛʜʘ ʤʦʞʥʦ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤ rʩʦʦʨʫʞʝʥʠʡ. ʊʘʢʘʷ ʤʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʫʩʠʣʝʥʠʝʤ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʩʠʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʯʝʪʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʟʘʯʘʩʪʫʶ ʧʨʠ-

ʯʠʥʳ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ ʦʙʲʝʢʪʦʚ ʢʨʦʶʪʩʷ ʚ ɻ ʣʝʤʝʥʪʘʨʥʳʭ ʦʰʠʙʢʘʭ ʧʨʠ ɻ ʢʩ-

ʧʣʫʘʪʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʟʢʘ ʚʦʜʦʚʦʜʦʚ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ 

ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠ ̫ʧʨʘʚʠʣʴʥʦʛʦ ʫʯʝʪʘ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʠ ʙʦʣʴʰʠʭ ʫʪʝʯʝʢ ʚ ʩʠʩʪʝʤʝ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ (ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʠʥʬʠʣʴʪʨʘʮʠ ̫ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʙʝʟʥʘʧʦʨ-

ʥʳʝ ʢʦʣʣʝʢʪʦʨʳ). ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ ʥʝ ʫʩʠʣʝʥʠʝ ʩʠʩʪʝʤ,r ʘ ʫʣʫʯʰʝ-

ʥʠʝ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʀʥʦʛʜʘ ʧʝʨʝʜ ʫʩʠʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ (ʩʘʥʘʮʠʷ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ). ʇʨʦʚʦʜʷʪʩʷ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪ ɹʜʘʣʴʥʝʡʰʝʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ ʝʛʦ ʟʘʤʝʥ r(ʨʝʥʦʚʘʮʠʠ). ʈʘʩʯʝʪʥʳʤʠ 

ʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ (ʨʘʩʭʦʜ, ʢʘʯʝʩʪʚʦ 

ʦʯʠʩʢʪʠ ʠ ʜʨ.), ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʩʪʠʯʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʝʥʠʷ ʚʳʙʨʘʥ-

ʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʆʙʳʯʥʦ, ʫʩʠʣʝʥʠʝ ʩʠʩʪʝʤʳ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ 

ʨʝʢʦʥʩʪʨʫʢʮʠ ̫ʠ ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

ɺ ʩʠʩʪʝʤʝ ʢʘʥʘʣʠʟʘʮʠʠ ʚʩʝ ʦʙʲʝʢʪʳ ʩʚʷʟʘʥʳ, ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʜʥʦʛʦ ʠʟ 

ʥʠʭ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʠʥʝ ʥʘ ʜʨʫʛʠʝ. ʇʦʵʪʦʤʫ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʘʥʝʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʭʦʨʦʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ʅʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʩʚʷʟʘʥʦ ʩ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʩʘʤʦʪʝʯʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʦ-

ʩʢʦʣʴʢʫ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʪʚʦʜʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʛʘʟʦʚ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʧʦʨʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠʯʠʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʚʦʜʳ ʠ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚʳ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʠʟʨʝʜʢʘ ʜʘʞʝ ʠʟʣʠʚʘʥʠʷ ʩʪʦʯʥʳʭ 

ʚʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʆʪʢʘʟʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ (ʂʅʉ) ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ 

ʘʚʘʨʠʡʥʳʭ ʩʙʨʦʩʦʚ ʚʦʜʳ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ ʧʦ ʵʢʦʣʦʛʠʯʝ-
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ʩʢʠʤ ʪʨʝʙʦʚʘʥʠʤ̫. ʇʨʠʯʠʥʘʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷ-

ʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ ʠʣʠ ʯʘʩʪʳʝ ʧʝʨʝʛʨʫʟʢʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʩ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝʤ ʧʦʜʧʦʨʦʚ ʠ ʘʚʘʨʠʡʥʳʭ ʩʙʨʦʩʦʚ ʩʪʦʯʥʳʭ ʚʦʜ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʦʩʪʴʶ ʩʝʪʝʡ ʠʣʠ ʩ ʦʙʦʩʥʦʚʘʥʥʳʤ (ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ) ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʨʘʩʭʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʩʨʘʚʥʥʝʥʠʶ ʩ ʨʘʩʯʝʪʥʳʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦ-

ʩʪʫʧʘʶʱʝʛʦ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʫʶ ʩʝʪʴ ʩʪʦʢʘ ʥʝʚʦʟʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪ.ɹ ʌʘʢʪʠʯʝ-

ʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʯʘʩʪʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝ-

ʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʚʨʝʤʝʥʥʳʭ ʧʝʨʝʛʨʫʟʦʢ ʩʠʩʪʝʤʳ. ʅʝʨʘʚʥʦʤʝʨ-

ʥʘ ̫ʟʘʛʨʫʟʢʘ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʷʚʣʷʝʪʩʷ ʨʝʟʝʨ-

ʚʦʤ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʩʠʣʝʥʠ ̫ʩʠʩʪʝʤʳ. ʇʨʠ ʦʮʝʥʢʝ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʚʳʷʚʠʪʴ ʢʦʣʣʝʢʪʦʨʳ, ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʠ ʜʨ. 

ʵʣʝʤʝʥʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʦʡ ʧʝʨʝʛʨʫʟʢʦʡ (ʣʠʤʠʪʠ-

ʨʫʶʱʠʝ ʨʘʙʦʪʫ ʩʝʪʠ) ʠ ʥʝʜʦʛʨʫʞʝʥʥʳʝ, ʷʚʣʷʶʱʠʝʩʷ ʨʝʟʝʨʚʦʤ, ʢʦʪʦʨʳʡ ʧʦʜ-

ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠ ʫʩʠʣʝʥʠʠ.  

 

 3.6.2. ʄʝʪʦʜʠʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ  

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʷʪ ɹʢʦʥʢʨʝʪʥʳʝ 

ʧʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʊʦʣʴʢʦ 

ʧʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʥʘʯʠʥʘʪʴ ʠʩʢʘʪʴ ʧʨʠʝʤʣʝʤʳʝ ʧʫʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʘ. 

ʆʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ: 

1) ʚʳʷʚʣʝʥʠʝ ɻ ʣʝʤʝʥʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ (ʦʩʥʦʚʦʡ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʨʘʩʯʝʪ)r; 

2) ʘʥʘʣʠʟ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʯʠʥ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʦ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ;  

3) ʨʘʟʨʘʙʦʪʢʘ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʘʡʜʝʥʥʳʭ ʧʨʠʯʠʥ;  

4) ʧʨʦʛʥʦʟ ʚʣʠʷʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʨʘʙʦʪʫ ʦʩʪʘʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʩʠʩʪʝʤʳ (ʠʭ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝ ʜʦʣʞʥʦ ʥʘʨʫʰʘʪʴʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ).  
 

3.6.3. ʋʩʠʣʝʥʠʝ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ʩʠʩʪʝʤʳ ʦʪʚʝʜʝʥʠʷ ʚʦʜʳ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʷʚʣʷʶʪ 

ʫʯʘʩʪʢʠ ʩʝʪʝʡ, ʪʨʝʙʫʶʱʠʝ ʫʩʠʣʝʥʠ,̫ ʠ ʥʝʟʘʛʨʫʞʝʥʥʳʝ ʫʯʘʩʪʢʠ. ʄʦʞʥʦ ʜʦ-

ʙʠʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʝʩʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢʨʫʧʥʳʭ 

ʘʙʦʥʝʥʪʦʚ (ʞʠʣʳʝ ʢʚʘʨʪʘʣʳ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ) ʚ ʜʨʫʛʠʭ ʪʦʯʢʘʭ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʨʘʟʛʨʫʟʠʪʴ ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʣʠʥʠʠ ʟʘ ʩʯʝʪ ʟʘʛʨʫʟʢʠ ʥʝʜʦ-

ʛʨʫʞʝʥʥʳʭ. ɽʩʣʠ ʪʘʢʫʶ ʤʝʨʫ ʥʝʣʴʟʷ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʢʣʘʜʢʦʡ ʩʘʤʦʪʝʯʥʳʭ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ (ʨʠʩ. 3.5). ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʧʦ-

ʢʘʟʘʥʦ, ʢʘʢ ʨʘʟʛʨʫʞʘʶʪ ʧʝʨʝʛʨʫʞʝʥʥʳʡ ʢʦʣʣʝʢʪʦʨ ʙʘʩʩʝʡʥʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ˉ 

1 ʟʘ ʩʯʝʪ ʣʠʢʚʠʜʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʝʛʦ ʚʳʧʫʩʢʘ 5 ʘʙʦʥʝʥʪʘ 3. ʇʨʠ ʵʪʦʤ ʩʪʦʢʠ 

ʧʝʨʝʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʢʦʣʣʝʢʪʦʨ ʙʘʩʩʝʡʥʘ ˉ 2 ʧʦ ʚʥʦʚʴ ʧʨʦʣʦʞʝʥʥʦʤʫ ʚʳʧʫʩʢʫ 

6, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ 4.  

ʅʘ ʨʠʩ. 3.6 ʧʦʢʘʟʘʥ ʫʯʘʩʪʦʢ ʚʦʜʦʦʪʚʦʜʷʱʝʡ ʩʝʪʠ. ʊʝʨʨʠʪʦʨʠʷ ʨʘʟʜʝʣʷʝʪʩʷ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ ʥʘ ʜʚʘ ʙʘʩʩʝʡʥʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ. ʆʜʠʥ ʠʟ ʫʯʘʩʪʢʦʚ ʢʦʣʣʝʢ-
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ʪʦʨʘ ʧʝʨʚʦʛʦ ʙʘʩʩʝʡʥʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ʧʝʨʝʛʨʫʞʝʥ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʟ-ʟʘ ʥʝʢʦʥ-

ʩʪʨʫʢʪʠʚʥʦʩʪʠ ʩʝʪʠ ʢʦʣʣʝʢʪʦʨ ʚʪʦʨʦʛʦ ʙʘʩʩʝʡʥʘ ʥʝʜʦʛʨʫʞʝʥ. ʄʦʞʥʦ ʫʩʪʨʘ-

ʥʠʪʴ ʧʝʨʝʛʨʫʟʢʫ ʟʘ ʩʯʝʪ ʧʝʨʝʙʨʦʩʢʠ ʯʘʩʪʠ ʩʪʦʢʦʚ ʠʟ ʢʦʣʣʝʢʪʦʨʘ ʧʝʨʚʦʛʦ ʙʘʩ-

ʩʝʡʥʘ ʚ ʢʦʣʣʝʢʪʦʨ ʚʪʦʨʦʛʦ ʣʠʙʦ ʧʦ ʩʘʤʦʪʝʯʥʦʡ ʣʠʙʦ ʧʦ ʥʘʧʦʨʥʦʡ ʣʠʥʠʠ (ʨʠʩ. 

3.6). ɺʳʙʦʨ ʪʠʧʘ ʣʠʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. 

 

 
ʈʠʩ. 3.5. ʉʭʝʤʘ ʠʟʤʝʥʝʥʠʷ ʤʝʩʪʘ ʚʳʧʫʩʢʘ: 

1 ï ʢʚʘʨʪʘʣʳ ʙʘʩʩʝʡʥʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ˉ 1; 2 ï ʪʦ ʞʝ ˉ 2; 3 ï ʘʙʦʥʝʥʪ r

(ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ); 4 ï ʂʅʉ; 5 ï ʩʫʱʝʩʪʚʫʶʱʠʡ ʚʳʧʫʩʢ (ʣʠʢ-

ʚʠʜʠʨʫʝʤʳʡ); 6 ï ʥʦʚʳʡ ʚʳʧʫʩʢ; 7, 8 ʠ 9 ï ʧʝʨʝʛʨʫʞʝʥʥʘʷ, ʥʘʧʦʨʥʘʷ ʠ ʥʝʜʦ-

ʛʨʫʞʝʥʥʘʷ ʣʠʥʠʠ 
 

 
ʈʠʩ. 3.6. ʉʭʝʤʘ ʨʘʟʛʨʫʟʢʠ ʫʯʘʩʪʢʘ ʢʦʣʣʝʢʪʦʨʘ: 

1 ï ʢʚʘʨʪʘʣʳ ʙʘʩʩʝʡʥʘ ʩʪʦʢʘ ˉ 1; 2 ï ʪʦ ʞʝ ˉ 2; 3 ʠ 4 ï ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʠ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʘʧʦʨʥʳʝ ʣʠʥʠʠ; 5 ï ɻʅʉ; 6 ï ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥ-

ʮʠʷ; 7 ï ʩʘʤʦʪʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ; 8 ï ʧʝʨʝʛʨʫʞʝʥʥʳʡ ʫʯʘʪʦʢ; 9 ï ʥʝʜʦʛʨʫʞʝʥ-

ʥʳʡ ʫʯʘʩʪʦʢ 

 

ʉʫʪʦʯʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝ-

ʥʪ̫ʴ ʨʝʟʝʨʚʫʘʨʳ-ʨʝʛʫʣʷʪʦʨʳ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʚʨʝʤʝʥʥʦ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʪʨʫʙʦ-

ʧʨʦʚʦʜʦʚ. ʅʘ ʨʠʩ. 3.7 ʧʦʢʘʟʘʥ ʚʘʨʠʘʥʪ ʫʩʪʘʥʦʚʢʠ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʫʟʣʘ, ʩʦʩʪʦʷ-

ʱʝʛʦ ʠʟ ʨʝʟʝʨʚʫʘʨʘ ʠ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ. ʉʪʦʢʠ ʧʦʩʪʫʧʘʶʪ ʚ ʨʝʟʝʨʚʫʘʨ, ʘ ʦʪʪʫʜʘ 

ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʢʘʯʠʚʘʶʪʩʷ ʩ ʨʘʩʭʦʜʦʤ, ʜʦʧʫʩʢʘʝʤʳʤ ʜʣʷ ʢʦʣʣʝʢʪʦʨʘ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʛʦ ʥʠʞʝ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʨʝʟʝʨʚʫʘʨ ʤʦʞʥʦ ʦʪʢʣʶʯʘʪʴ ʠ ʧʦʜʘʚʘʪʴ 

ʩʪʦʯʥʳʝ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʡ ʫʯʘʩʪʦʢ. 

ʇʨʠʤʝʥʷʪʴ ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʝʟʝʨʚʫʘʨʳ ʦʙʳʯʥʦ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʩʪʨʦʠʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʟʛʨʫʞʘʶʱʠʝ ʢʦʣʣʝʢʪʦʨ.r ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʨʘʚʠʣʦ ʚʝʨʥʦ ʜʣʷ ʛʦ-

ʨʦʜʦʚ ʩʦ ʩʣʦʞʥʦʡ ʠ ʥʘʩʳʱʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʩʦʦʨʫ-

ʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩ ʠʥʪʝʥʩʠʚʳʤ ʫʣʠʯʥʳʤ ʜʚʠʞʝʥʠʝʤ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ, 
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ʜʣʷ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʨʘʟʛʨʫʟʢʘ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʝʪʝʡ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠ̫ ʨʘʩʭʦʜʦʚ ʦʙʭʦʜʠʤʪʩʷ ʚ 25ï50 ʨʘʟ ʜʝʰʝʚʣʝ, ʯʝʤ ʩ ʧʦʤʦʱʴʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʜʫʙʣʠʨʫʶʱʠʭ ʩʝʪʝʡ. 

 
ʈʠʩ. 3.7. ʉʭʝʤʘ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʫʟʣʘ: 

1 ï ʧʦʜʚʦʜʷʱʠʡ ʢʦʣʣʝʢʪʦʨ; 2 ï ʦʪʢʣʶʯʘʝʤʳʡ ʫʯʘʩʪʦʢ; 3 ï ʨʘʟʛʨʫʞʝʥʥʳʡ 

ʢʦʣʣʝʢʪʦʨ; 4 ï ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ; 5 ï ʨʝʛʫʣʠʨʫʶʱʠʡ ʨʝʟʝʨ-

ʚʫʘʨ; 6 ï ʢʘʤʝʨʘ ʧʝʨʝʢʣʶʯʝʥʠʷ 
 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʝʟʝʨʚʫʘʨʦʚ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʚʟʚʝʩʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʨʝʟʝʨʚʫʘʨʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʝʨʝʤʝʰʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʆʜʥʘʢʦ ʠʩʢʣʶʯʠʪʴ 

ʦʩʘʞʜʝʥʠʝ ʚʟʚʝʩʠ ʩ ʙʦʣʴʰʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʢʨʫʧʥʦʩʪʴʶ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟ-

ʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʨʝʟʝʨʚʫʘʨʳ ʜʦʣʞʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʯʠɦʘʪʴʩʷ. ʀʟ-ʟʘ ʟʘʛʥʠ-

ʚʘʥʠʷ ʦʩʘʜʢʘ ʠ ʦʨʛʘʥʠʢʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʦʙʨʘʟʫʶʪʩʷ ʛʘʟʳ (ʩʝʨʦʚʦʜʦʨʦʜ, ʤʝʪʘʥ, 

ʘʤʤʠʘʢ ʠ ʜʨ.) ʷʚʣʷʶʱʠʝʩʷ ʪʦʢʩʠʯʥʳʤʠ, ʚʟʨʳʚʦ- ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʤʠ ʠʣʠ ʜʫʨ-

ʥʦʧʘʭʥʫʱʠʤʠ. ʇʦʵʪʦʤʫ ʚ ʨʝʟʝʨʚʫʘʨʳ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʩʷ ʥʘʜʝʞʥʘ ̫ʩʠ-

ʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʩ ʬʠʣʴʪʨʘʤʠ-ʛʘʟʦʧʦʛʣʦʪʠʪʝʣʷʤʠ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʩʢʘʟʘʥʥʦʝ, 

ʧʨʠʤʝʥʝʥʠʝ ʨʝʟʝʨʚʫʘʨʦʚ-ʨʝʛʫʣʷʪʦʨʦʚ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʝʪʝʡ.  

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠ̫ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʘʥʘʣʠʟʘʮʠʦʥ-

ʥʳʭ ʩʝʪʝʡ, ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ, ʘ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʧʦ-

ʩʪʘʚʣʝʥʠʷ. 

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʇʈʆɺɽʈʂʀ 

1. ʕʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

2. ʇʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

3. ʏʪʦ ʪʘʢʦʝ ʪʨʘʩʩʠʨʦʚʢʘ? 

4. ʇʨʠʥʮʠʧʳ ʪʨʘʩʩʠʨʦʚʢʠ. 

5. ʇʨʠʥʮʠʧʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

6. ʈʘʟʤʝʱʝʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʧʨʦʬʠʣʝ ʫʣʠʮ. 

7. ʆʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

8. ʏʪʦ ʪʘʢʦʝ ʨʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʠ ʢʘʢ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ? 

9. ʇʝʨʝʯʠʩʣʠʪʝ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 

10. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʡ ʢʦʣʣʝʢʪʦʨ?  

11. ʇʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ?  

12. ʂʘʢʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫ-

ʧʠʪʴ ʢ ʚʳʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ?  
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ɻʣʘʚʘ 4. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

 

4.1. ʌʦʨʤʳ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʪʨʫʙ ʠ ʠʭ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ 

 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʝʪʝʡ ʢʘʥʘʣʠʟʘʮʠʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʫʙʳ ʢʨʫʛ-

ʣʦʛʦ ʩʝʯʝʥʠʷ, ʢʘʢ ʣʫʯʰʝ ʚʩʝʛʦ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ, ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʤ, ʩʪʨʦʠʪʝʣʴʥʳʤ ʠ ʜʨʫʛʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʆʜʥʘʢʦ ʠʩʪʦʨʠʯʝʩʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʚʠʪʠʷ ʢʘʥʘʣʠʟʘʮʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʩʝʯʝʥʠʡ ʢʘʥʘʣʠʟʘʮʠ-

ʦʥʥʳʭ ʪʨʫʙ ʠ ʢʦʣʣʝʢʪʦʨʦʚ (ʨʠʩ. 4.1). ɺʩʝ ʵʪʠ ʬʦʨʤʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ: 1 ï ʢʨʫʛʣʳʝ, 2 ï ʚʳʪʷʥʫʪʳʝ (ʟʥʘʯʝʥʠʝ ʚʳʩʦʪ rʙʦʣʴʰʝ, ʯʝʤ ʰʠʨʠʥʳ) ʠ 

3 ï ʩʞʘʪʳʝ (ʟʥʘʯʝʥʠʝ ʚʳʩʦʪ rʤʝʥʴʰʝ, ʯʝʤ ʰʠʨʠʥʳ) 

 
ʈʠʩ. 4.1. ʌʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʪʨʫʙ, ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʢʘ-

ʥʘʣʦʚ: 

ʘï ʢʨʫʛʣʦʝ; ʙ ï ʧʦʣʫʢʨʫʛʣʦʝ; ʚ ï ʰʘʪʨʦʚʦʝ; ʛ ï ʙʘʥʢʝʪʥʦʝ; ʜ ï ʦʚʦʠʜʘʣʴʥʦʝ; ʝ ï 

ʵʣʣʠʧʪʠʯʝʩʢʦʝ; ʞ ï ʧʦʣʫʢʨʫʛʣʦʝ ʩ ʧʨʷʤʳʤʠ ʚʩʪʘʚʢʘʤʠ; ʟ ï ʷʡʮʝʚʠʜʥʦʝ ʧʝʨʝ-

ʚʝʨʥʫʪʦʝ; ʠ ï ʣʦʪʢʦʚʦʝ; ʢ ï ʧʷʪʠʫʛʦʣʴʥʦʝ; ʣ ï ʧʨʷʤʦʫʛʦʣʴʥʦʝ;  

ʤ ï ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʝ 

 

ʂʨʫʛʣʳʡ ʪʨʫʙʦʧʨʦʚʦʜ (ʨʠʩ. 4.1, ʘ) ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʡ ʛʠʜʨʘʚʣʠ-

ʯʝʩʢʠ ʬʦʨʤʦʡ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʨʦʧʫʩʢʥʫ  ʁʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝ-

ʙʦʚʘʥʠʷ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʂʨʫʛʣʦʝ ʩʝʯʝʥʠʝ ʫʜʦʙʥʦ ʜʣʷ ʧʨʦ-

ʯʠʩʪʢʠ ʦʪ ʚʳʧʘʜʘʶʱʝʛʦ ʦʩʘʜʢʘ. 

ʉʞʘʪʳʝ ʬʦʨʤʳ ʩʝʯʝʥʠʡ (ʨʠʩ. 4.1, ʙ, ʠ, ʢ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʣʦʚʠʡ ʤʝʥʴ-

ʰʝʛʦ ʟʘʛʣʫʙʣʝʥʠ ̫ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʤʘʣʳʭ ʢʦʣʝʙʘʥʠʷʭ ʨʘʩʭʦʜʘ ʩʪʦʢʦʚ. 

ʂʦʣʣʝʢʪʦʨʳ ʩ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʦʡ ʩʝʯʝʥʠʷ (ʨʠʩ. 4.1, ʚ, ʜ, ʝ) ʦʙʝʩʧʝʯʠʚʘʪʁ 
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ʥʘʠʣʫʯʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʛʣʫʙʠʥʳ ʠ ʰʠʨʠʥʳ ʧʦʪʦʢʘ ʚʦʜr ʧʨʠ ʣʶʙʦʡ ʩʪʝʧʝʥʠ 

ʥʘʧʦʣʥʝʥʠʷ, ʧʦʵʪʦ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩ ̫ʧʨʠ ʙʦʣʴʰʠʭ ʢʦʣʝʙʘʥʠʷʭ ʨʘʩʭʦʜʦʚ. 

ʊʘʢʞʝ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʨʘʩʭʦʜʦʚ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢʦʣʣʝʢ-

ʪʦʨʳ ʙʘʥʢʝʪʥʦʛʦ ʩʝʯʝʥʠ ̫(ʨʠʩ. 4.1, ʛ). ʊʨʝʙʦʚʘʥʠʷʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʦʧʪʠʤʘʣʴʥʦ ʦʪʚʝʯʘʶʪ ʪʨʫʙʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʠʥʠʤʫʤ ʵʣʝʤʝʥʪʦʚ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʢʦʣʣʝʢʪʦʨʘ. 

ɺ ʟʘʛʦʨʦʜʥʦʡ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʦʪʚʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʥʘʣ rʥʝ-

ʟʘʤʢʥʫʪʦʛʦ ʩʝʯʝʥʠ ̫ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʡ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤr (ʨʠʩ. 4.1, ʣ, 

ʤ).  

ɺʳʙʦʨ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʳ ʢʦʣʣʝʢʪʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠ ʟʘʜʘʥ-

ʥʦʤ ʫʢʣʦʥʝ ʠ ʧʣʦʱʘʜʠ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ 

ʦʙʝʩʧʝʯʠʚʚʘʶʪ ʢʦʣʣʝʢʪʦʨʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʨʘʜʠʫʩʦʤ.  

 

 

 

 

 

 
ɼʣʷ ʢʨʫʛʣʳʭ ʪʨʫʙ ʟʘʥʯʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ R ʧʨʠ ʧʦʣʥʦʤ ʠ ʧʦʣʦ-

ʚʠʥʥʦʤ ʥʘʧʦʣʥʝʥʠʠ ʨʘʚʥʳ 0,25d; ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ R= 0,304d ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ h = 0,813d. 

 

 

 

 

 

 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʨʫʛʣʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ 

h = 0,95d, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʅʘ ʨʠʩ. 4.2 ʧʦʢʘʟʘʥʳ ʵʧʶʨʳ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʝʡ v ʠ ʨʘʩʭʦʜʦʚ q ʚ ʪʨʫʙʘʭ 

ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʥʘʧʦʣʥʝʥʠʷ (ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʣʦ-

ʞʝʥʳ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠ ʨʘʩʭʦʜʦʚ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʜʦʣʷʭ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʠ ʨʘʩʭʦʜʘ ʧʨʠ ʧʦʣʥʦʤ ʥʘʧʦʣʥʝʥʠʠ). ʅʘʧʦʣʥʝʥʠʝ 

h < 0,5d ʥʝ ʧʨʠʥʠʤʘʶʪ ʜʣʷ ʨʘʩʯʝʪʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʟʘʤʝʪʥʦ ʩʥʠʞʘʶʪʩʷ ʩʢʦ-

ʨʦʩʪʴ ʧʦʪʦʢʘ ʠ ʨʘʩʭʦʜ ʚʦʜʳ. 

ɼʣʷ ʛʦʨʦʜʩʢʠʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʚʳʩʦʪʘ ʩʣʦʷ ʚʦʜʳ ʚ 

ʪʨʫʙʝ ʩʦʩʪʘʚʣʷʝʪ h = 0,5dé0,8d. ɼʣʷ ʚʦʜʦʩʪʦʢʦʚ ɻ ʪʘ ʚʝʣʠʯʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ h = 

0,95dél,0d.  

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʢʦʣʣʝʢʪʦʨʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʤ ʩʨʘʚʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʝʢʪʘ. 

 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ R ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ 

ʧʣʦʱʘʜʠ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʢ ʩʤʦʯʝʥʥʦʤʫ ʧʝʨʠʤʝʪʨʫ 

R=ɤ/ɢ 

ʉʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʠʷ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʩʣʦʷ ʞʠʜʢʦ-

ʩʪʠ ʚ ʪʨʫʙʝ ʢ ʦʙʱʝʡ ʚʳʩʦʪʝ (ʜʠʘʤʝʪʨʫ) ʪʨʫʙʳ, h/d ʠʣʠ h/ʅ. 
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ʈʠʩ. 4.2. ɿʘʚʠʩʠʤʦʩʪʴ q ʠ v ʦʪ ʩʪʝʧʝʥʠ ʥʘʧʦʣʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ h/d 

 

4.2. ʄʠʥʠʤʘʣʴʥʳʝ ʜʠʘʤʝʪʨʳ ʠ ʩʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʠʷ  ʪʨʫʙ 

 

ɼʠʘʤʝʪʨ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʨʘʩʩʯʠʪʳ-

ʚʘʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʨʘʩʭʦʜʘ. ɺ ʥʘʯʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʭ ʠ ʫʣʠʯ-

ʥr ʭ ʩʝʪʝʡ ʨʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʚʝʩʴʤʘ ʤʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʵʪʠʤ ʨʘʩʯʝʪʥʳʡ 

ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʦʞʝ ʥʝʚʝʣʠʢ. ʆʜʥʘʢʦ ʧʦ ʦʧʳʪʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʨʫʙʘʭ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʟʘʩʦʨʝʥʠʷ. ʅʝ-

ʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʪʨʫʙ (ʩʦ 150 ʤʤ ʜʦ 200 ʤʤ) ʧʦʟʚʦʣʷʝʪ ʚʜʚʦʝ 

ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʟʘʩʦʨʝʥʠʷ ʧʨʠ ʦʯʝʥʴ ʤʘʣʦʡ ʨʘʟʥʠʮʝ ʚ ʩʪʦʠʤʦʩʪʠ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʯʘʩʪrʭ ʟʘʩʦʨʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʥʦʡ ʧʨʦʯʠʩʪʢʠ 

ʧʨʠʥʷʪʳ ʤʥʠʤʘʣʴʥʳʝ ʜʠʘʤʝʪʨʳ ʪʨʫʙ:  

ʘ) ʜʣʷ ʙʳʪʦʚʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ð ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʦʡ 150 ʤʤ, 

ʫʣʠʯʥʦʡ 200 ʤʤ;  

ʙ) ʜʣʷ ʜʦʞʜʝʚrʭ ʠ ʦʙʱʝʩʧʣʘʚʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ð ʚʥʫʪʨʠʢʚʘʨ-

ʪʘʣʴʥʦʡ 200 ʤʤ, ʫʣʠʯʥʦʡ 250 ʤʤ;  

ʚ) ʜʣʷ ʥʘʧʦʨʥʳʭ ʠʣʦʧʨʦʚʦʜʦʚ ð 150 ʤʤ. 

ɼʣʷ ʤʘʣʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʤʘʣʳʤʠ (ʤʝʥʝʝ 0,5 ʪʳʩ.ʤ3/ʩʫʪ) ʨʘʩʭʦʜʘʤʠ  

ʩʪʦʯʥʳʭ ʚʦʜ ʨʘʟʨʝʰʘʝʪʩʷ ʧʨʦʢʣʘʜʢʘ ʫʣʠʯʥʳʭ ʩʝʪʝʡ ʠʟ ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ 150 ʤʤ. 

ʊʘʢʠʝ ʞʝ ʪʨʫʙ rʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ. 

ɼʣʷ ʩʘʤʦʪʝʯr ʥʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʦʨʤʠʨʫʶʪ ʪʘʢʞʝ ʠ ʩʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʠʷ. 

ʅʘʧʦʣʥʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʧʫʩʢ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʭʦʜʘ, ʥʘʟʳ-

ʚʘʝʪʩ ̫ʨʘʩʯʝʪʥʳʤ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʥʘʧʦʣʥʝʥʠ ̫ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʢʘʥʘʣʠʟʘʮʠʠ. 

ɼʣʷ ʦʙʱʝʩʧʣʘʚʥʦʡ ʠ ʜʦʞʜʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʣ-

ʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʘʜʢʦʚ. 

ɼʣʷ ʙʳʪʦʚʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʥʘʧʦʣʥʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʯʘʩʪʠʯʥʳʤ, ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʘʝʤʦʛʦ 

ʨʘʩʭʦʜʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠ ̫ʩʪʦʢʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʚʝʥʪʠ-

ʣʷʮʠʶ ʢʘʥʘʣʠʟʘʮʦʥʥʳʭ ʩʝʪʝʡ (ʪʘʙʣ. 4.1), 
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ʊʘʙʣʠʮʘ   4.1.  

ʈʘʩʯʝʪʥʦʝ ʥʘʧʦʣʥʝʥʠʝ h/d ʚ ʪʨʫʙʘʭ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ 

 

ʂʘʥʘʣʠʟʘʮʠʦʥʥʘʷ ʩʝʪʴ 

 

 

ɿʥʘʯʝʥʠʝ h/d ʧʨʠ ʜʠʘʤʝʪʨʝ, ʤʤ 

150ð300 350ð450 500-900 ʩʚʳʰʝ 900 

ɹʳʪʦʚʘʷ  ʠ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʙʳʪʦʚʘʷ     

0,6 0,7 0,75 0,8 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ   ʟʘʛʨʷʟʥʝʥ-

ʥʳʭ ʚʦʜ  

0,7 0,8 0,85 1 

ʆʙʱʝʩʧʣʘʚʥʘʷ, ʜʦʞʜʝʚʘʷ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʘʷ ʥʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʚʦʜ    

1 1 1 1 

 

4.3. ʈʘʩʯʝʪʥʳʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʤʠʥʠʤʘʣʴʥʳʝ 

ʫʢʣʦʥʳ 

 

ɺʝʣʠʯʠʥʘ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʢʣʦʥʦʤ ʠ ʛʠʜʨʘʚʣʠ-

ʯʝʩʢʠʤ ʨʘʜʠʫʩʦʤ (ʧʨʷʤʦʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ). ʉʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

q
V

w
=   ,                                       (4.1) 

 ʛʜʝ q ï ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ, ʤ3/ʩ,  

ɤ ï ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʠʥʷ ʧʦʪʦʢʘ, ʤ2.  

 

ʈʝʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦ-

ʪʦʢʘ ʥʝ ʨʘʚʥʳ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ (ʨʠʩ. 4.3): ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʷʜʨʝ ʩʝʯʝʥʠʷ, ʤʠʥʠʤʘʣʴʥʳʝ ï ʫ ʩʪʝʥʦʢ ʠ ʜʥʘ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʘ ʚ ʢʦʣʣʝʢʪʦʨʘʭ, ʠʤʝʶʱʠʭ ʜʦʩʪʘʪʦʯʥʫʶ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʪʝ-

ʯʝʥʠʷ. ʏʝʤ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨ ʢʦʣʣʝʢʪʦʨʘ, ʪʝʤ ʙʦʣʴʰʝʡ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ, ʪʦ ʝʩʪʴ ʧʨʠʜʦʥʥʳʝ ʩʢʦʨʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʙʦʣʴʰʠʤʠ.  

ʆʜʥʘʢʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʜʦʥʥʳʝ ʩʢʦʨʦʩʪʠ ʦʯʝʥʴ ʩʣʦʞʥʦ, ʧʦʵʪʦʤʫ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʨʘʩʯʝʪʥʫʶ 

ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ  

ʈʘʩʯʝʪʥʫʶ ʩʢʦʨʦʩʪʴ ʥʘʟʥʘʯʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠ-

ʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʷʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʘ ̫ʨʘʩʯʝʪʥʘ ̫ʩʢʦʨʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝ-

ʥʠʝ ʩʢʦʨʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʩʥʠʞʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘ ̫ʧʨʦʯʥʦʩʪ ɹʪʨʫʙʦʧʨʦʚʦ-

ʜʦʚ ʟʘ ʩʯʝʪ ʠʩʪʠʨʘʥʠʷ. ɼʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙ ɻ ʪʦ ʟʥʘʯʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳ-

ʰʘʪʴ 8 ʤ/ʩ, ʜʣʷ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ 4 ʤ/ʩ. ɼʣʷ ʜʦʞʜʝʚrʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

ʵʪʠ ʟʥʘʯʝʥʠʷ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10 ʠ 7 ʤ/ʩ. 

ʄʠʥʠʤʘʣʴʥʘ ̫ʨʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʠʥʘʯʝ ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ ʠʣʠ ʩʘ-

ʤʦʦʯʠʱʘʶʱʝʡ. ʕʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʝʱʸ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʝ-
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ʨʝʤʝʱʝʥʠʝ ʧʨʠʤʝʩʝʡ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ɿʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʢʦ-

ʨʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʫʧʥʦʩʪʠ ʯʘʩʪʠʮ ʟʘʛʨʷʟʥʝʥʠʡ, ʦʪ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ ʠʣʠ ʩʪʝʧʝʥʠ ʥʘʧʦʣʥʝʥʠʷ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʜʣʷ ʙʳʪʦʚʦʡ ʠ ʜʦʞʜʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 4.2. 

 

  

ʈʠʩ. 4.3. ʕʧʶʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʩʢʦʨʦʩʪʝʡ 

ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʢʦʣʣʝʢʪʦʨʝ ʢʨʫʛʣʦʛʦ ʩʝʯʝ-

ʥʠʷ 

 

. 

 

 

 

 

 

 

 

 

 

 

 

 

ʪʘʙʣ. 4.2. 

ʄʠʥʠʤʘʣʴʥʳʝ ʨʘʩʯʝʪʥʳʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʧʨʠ ʨʘʩʯʝʪʥʦʤ ʥʘʧʦʣʥʝʥʠʠ 
ɼʠʘʤʝʪʨ ʪʨʫʙ, ʤʤ 150ð

200 

300ð

400 

450ð

500 

600ð

800 

900ð

1200 

1300ð

1500 

ʉʚʳʰʝ 

1500 

ʉʢʦʨʦʩʪʴ    ʪʝʯʝ-

ʥʠʷ, ʤ/ʩ 

0,7 0,8 0,9 1 1,15 1,3 1.5 

 

ɼʣʷ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʦʩʚʝʪʣʝʥʠ  ʁʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʝ, 

ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʤʠʥʠʤʘʣʴʥʫ  ʁʩʢʦʨʦʩʪʴ ʨʘʚʥʦʡ 0,4 ʤ/ʩ. ɼʣ ̫ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʩʪʦʢʦʚ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦ ʦʪʨʘʩʣʝʚʳʤ ʥʦʨʤʘʤ. 

ɿʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ ʧʨʦʬ. ʅ. 

ʌ. ʌʝʜʦʨʦʚʘ: 

min 1,57nV R=                                            (4.2) 

ʛʜʝ ʧ ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ, ʨʘʚʥʳʡ   ʧ = 3,5+0,5R. 

ʉʘʤʦʦʯʠʱʘʶʱʘ ̫ʩʢʦʨʦʩʪ ɹʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʠʥʠʤʘʣʴʥʳʭ ʫʢʣʦʥʦʚ, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪʩ ̫ʧʦ ʩʪʨʦʠʪʝʣʴʥʳʤ ʥʦʨʤʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʠʘʤʝʪʨʘ ʪʨʫʙ: ʜʣʷ ʜʠʘʤʝʪʨʘ 150 ʤʤ ʫʢʣʦʥ 0,008; ʜʣʷ ʜʠʘʤʝʪʨʘ 200 ʤʤ ʫʢʣʦʥ 

0,005. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪ-

ʢʦʚ ʩʝʪʠ ʜʦʧʫʩʢʘʝʪʩʷ ʫʤʝʥʴʰʠʪʴ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 0,007 ʠ 0,004. 

ʈʘʩʯʝʪʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʘʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʧʨʠ 

ʨʘʩʯʝʪʥʦʤ ʥʘʧʦʣʥʝʥʠʠ. 
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ʊʦʯʥʳʡ ʨʘʩʯʝʪ ʤʠʥʠʤʘʣʴʥʳʭ ʫʢʣʦʥʦʚ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʝʥ, ʧʦʵʪʦʤʫ ʥʘ 

ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʩʪʫ  ʁʵʤʧʠʨʠʯʝʩʢʫ  ʁʬʦʨʤʫʣʫ: 

min
1i

d
=                                                   (4.3) 

ʛʜʝ d ð ʜʠʘʤʝʪʨ ʪʨʫʙʳ, ʤʤ. 

 

ʅʘʯʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʠʤʝʶʱʠʝ ʜʠʘʤʝʪʨ r150 ʠ 200 ʤʤ, 

ʦʙʳʯʥʦ ʠʤʝʶʪ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʠ ʩʪʝʧʝʥʴ ʠʭ ʥʘʧʦʣʥʝʥʠʷ 

ʤʝʥʴʰʝ ʜʦʧʫʩʪʠʤʦʡ. ʕʪʠ ʫʯʘʩʪʢʠ ʥʘʟʳʚʘʶʪʩ ̫çʙʝʟʨʘʩʯʝʪʥʳʤʠè, ʜʣʷ ʥʠʭ ʥʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʟʥʘʯʝʥʠʷ ʫʢʣʦʥʦʚ ʧʨʠʥʠʤʘʶʪʩ ̫ʥʝ ʤʝʥʴʰʝ 

ʤʠʥʠʤʘʣʴʥʳʭ. 

 

4.4. ʈʝʞʠʤ ʪʝʯʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʥʘʨʫʞʥʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ 

 

ʇʝʨʝʤʝʱʘʶʱʠʝʩʷ ʧʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʦʣʠʜʠʩʧʝʨʩʥʫ  ʁʩʠʩʪʝʤʫ, ʩʦʜʝʨʞʘʱʫʶ ʤʥʦʞʝʩʪʚʦ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʧʨʠ-

ʤʝʩʝʡ. 

ʄʘʩʩʘ ʪʘʢʠʭ ʧʨʠʤʝʩʝʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʳʪʦʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ, ʧʨʠʙʣʠ-

ʞʝʥʥʦ ʨʘʚʥʘ 0,065 ʢʛ/ʯʝʣĀʩʫʪ. ɽʩʣʠ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫ  ʁʩʝʪɹ ʩʙʨʘʩʳʚʘʶʪʩʷ ʠʟ-

ʤʝʣʴʯʝʥʥʳʝ ʙʳʪʦʚʳʝ ʦʪʙʨʦʩʳ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 0,1 ʢʛ/ʯʝʣĀʩʫʪ. 

ʇʨʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʧʨʠʤʝʩʠ ʤʦʛʫʪ ʚʳʧʘʜʘʶʪ ʚ ʦʩʘʜʦʢ ʚʥʫʪʨʠ ʪʨʫʙʦ-

ʧʨʦʚʦʜʦʚ, ʫʤʝʥʴʰʘʷ ʠʭ ʧʨʦʧʫʩʢʥʫ  ʁʩʧʦʩʦʙʥʦʩʪ,ɹ ʧʨʠʚʦʜʷ ʢ ʟʘʩʦʨʘʤ ʠ ʜʘʞʝ 

ʧʦʣʥʦʡ ʟʘʢʫʧʦʨʢʝ ʪʨʫʙ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʠʭ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ:  

ʘ) ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ;  

ʙ) ʚʝʣʠʯʠʥʫ ʩʘʤʦʦʯʠʱʘʶʱʠʭ (ʢʨʠʪʠʯʝʩʢʠʭ) ʩʢʦʨʦʩʪʝʡ;  

ʚ) ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʪʦʢʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʧʨʠʤʝʩʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʭʦʨʦʰʦ ʪʨʘʥʩʧʦʨʪʠʨʫ-

ʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ, ʘ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ (ʥʘʧʨʠ-

ʤʝʨ, ʧʝʩʦʢ) ʤʦʛʫʪ ʚʳʧʘʜʘʪ ɹʚ ʦʩʘʜʦʢ. 

ʉʦʩʪʘʚ ʚʳʧʘʜʘʶʱʝʛʦ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʦʩʘʜʢʘ: 3é8 ʦʙʲ-

ʝʤʥʳʭ % ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʢʨʫʧʥʦʩʪʴ ʙʦʣʝʝ 1 ʤʤ) ʠ  92é97% ʥʝʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩʦ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʴʶ 1 ʤʤ. ʅʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʩʘʜʢʘ ʩʦ-

ʩʪʘʚʣʷʝʪ ʧʝʩʦʢ (70é90 %). ʋʧʣʦʪʥʝʥʥʳʡ ʦʩʘʜʦʢ ʙʳʪʦʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʠʤʝʝʪ 

ʧʣʦʪʥʦʩʪʴ 1600 ʢʛ/ʤ3, ʘ ʥʝʫʧʣʦʪʥʝʥʥʳʡ ð 1400 ʢʛ/ʤ3. 

 

 
ʈʠʩ. 4.4. ʉʭʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʘʜʢʘ 

ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ  
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ɺʩʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʠ ʪʨʫʙʦʧʨʦʚʦʜʳ 

ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʪʦʢʘ: 

1) ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʨʝʙʫʝʤʫʶ ʩʢʦʨʦʩʪʴ ï ʦʩʘʜʦʢ ʥʠʢʦʛʜʘ ʥʝ ʚʳʧʘʜʘʝʪ ʠ 

ʢʦʣʣʝʢʪʦʨʳ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʯʠʩʪʢʝ; 

2) ʪʝ, ʚ ʢʦʪʦʨʳʭ ʧʝʩʦʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʦʣʥʦʦʙʨʘʟʥʦ (ʨʠʩ. 4.4) ï ʪʘʢʠʝ ʢʦʣ-

ʣʝʢʪʦʨʳ ʪʦʞʝ ʥʝ ʥʫʞʥʦ ʯʠʩʪʠʪʴ;  

3) ʠʤʝʶʱʠʝ ʤʘʣʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʢʣʦʥ ʠ ʠʤʝʶʱʠʝ ʩʣʘʙʫʶ ʪʨʘʥʩʧʦʨʪʠ-

ʨʫʶʫɦ  ʁʩʧʦʩʦʙʥʦʩʪʴ ï ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʩʩʠʨʦʚʘʥʥʦʝ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʘ. ʆʩʘʜʦʢ 

ʦʙʨʘʟʫʝʪ ʚ ʪʨʫʙʘʭ ʥʦʚʦʝ ʣʦʞʝ ʩ ʚʳʩʦʢʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ, ʚʳʟʳʚʘʷ ʨʦʩʪ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɼʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʪʘʢʠʭ ʪʨʫʙʘʭ ʧʨʦʠʩʭʦʜʠʪ 

ʪʘʢ ʞʝ, ʢʘʢ ʚ ʢʘʥʘʣʘʭ ʩ ʟʝʤʣʷʥʤr ʨʫʩʣʦʤ. ʊʘʢʠʝ ʢʦʣʣʝʢʪʦʨʳ ʤʦʛʫʪ ʵʢʩʣʧʫʘʪʠ-

ʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʯʠʩʪʢʝ. 
 

ʇʦʪʝʨʠ ʥʘʧʦʨʘ hʪʨ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠ ̫ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʦ ʪʨʫʙʘʤ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʫʨʘʚʥʝʥʠʶ: 
m

ʪʨh bV= ,                                             (4.4) 

ʛʜʝ   bð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʟʤʝʨ rʪʨʫʙʦʧʨʦʚʦʜʘ, ʰʝʨʦʭʦʚʘ-

ʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʠʧ ʞʠʜʢʦʩʪʠ; ʪð ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʨʝ-

ʞʠʤʘ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ; ʜʣʷ ʣʘʤʠʥʘʨʥʦʛʦ ʜʚʠʞʝʥʠ ̫ʪ=1, ʜʣʷ ʪʫʨʙʫʣʝʥʪ-

ʥʦʛʦ ʪ= 1,75... 2. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʠʩʧʦʣʴʟʫʶʪ ʯʠʩʣʦ ʈʝʡʥʦʣʴ-

ʜʩʘ Re, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

4Re Vd V R
n n

Ö= =                                   (4.5) 

ʛʜʝ V ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʤ/ʩ; d ð ʜʠʘʤʝʪʨ ʪʨʫʙʳ, ʤ; ɜð ʢʠʥʝʤʘ-

ʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ, 1/ʩ.  

ɼʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʣʘʤʠʥʘʨʥʳʤ ʧʨʠ Re<2320 ʠ ʪʫʨʙʫʣʝʥʪ-

ʥʳʤ ʧʨʠ Re>2320. 

ɺ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪ̫ʭ ʞʠʜʢʦʩʪʴ ʜʚʠʞʝʪʩʷ ʚ ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ, ʦʜ-

ʥʘʢʦ ʚʦʟʣʝ ʩʪʝʥʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʠʟʤʝʨʠʤʦ ʪʦʥʢʠʡ ʩʣʦʡ ʚʦʜʳ ŭʣ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʣʘʤʠʥʘʨʥʳʤ ʜʚʠʞʝʥʠʝʤ. 

ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ Re ʚʳʩʦʪʘ ʩʣʦ̫ ŭʣ ʧʨʝʚʳʰʘʝʪ ʚʳʩʦʪʫ 

ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ ʩʪʝʥʢʠ ȹɻ . ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʛʣʘʜʢʦʩʪʴ ʪʨʫʙʳ 

(ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ). ʉ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʟʥʘʯʝʥʠʝ ŭʣ 

ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʙʦʣʴʰʝ ʥʝ ʩʛʣʘʞʠʚʘʝʪ ʚʳʩʪʫʧʳ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʨʘʩ-

ʪʝʪ, ʪʨʫʙʘ ʩʪʘʥʦʚʠʪʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʰʝʨʦʭʦʚʘʪʦʡ. ʂʨʦʤʝ ʛʣʘʜʢʦʡ ʠ ʰʝʨʦʭʦ-

ʚʘʪʦʡ ʟʦʥ ʪʨʫʙʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʧʝʨʝʭʦʜʥʦʡ ʤʝʞʜʫ ʥʠʤʠ ʟʦʥʝ. 

ʇʦʪʦʢ ʞʠʜʢʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

ʨʘʩʭʦʜʦʤ Q, ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴ ʁʧʦʪʦʢʘ V, ʧʣʦʱʘʜʴ ʁʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ɤ, ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʤ ʨʘʜʠʫʩʦʤ R, ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʫʢʣʦʥʦʤ I, ʢʦʵʬʬʠʮʠʝʥʪʦʤ h ʝʨʦʭʦ-

ʚʘʪʦʩʪʠ ʩʪʝʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʦʚ n. 

ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʩʪʦʯʥʳʝ ʚʦʜr ʤʦʛʫʪ ʜʚʠ-

ʛʘʪʴʩʷ ʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʈʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦʤ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʧʦʪʦʢʘ ʧʦ ʜʣʠʥʝ ʨʫʩʣʘ. ʈʘʚʥʦʤʝʨʥʳʤ ʜʚʠʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ, ʝʩʣʠ: 
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1) ʨʘʩʭʦʜ (q=const), ʧʣʦʱʘʜ ɹʞʠʚʦʛʦ ʩʝʯʝʥʠʷ (ɤ =const), ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʫʢʣʦʥ (I=const) ʥʝʠʟʤʝʥʥʳ; 

2) ʰʝʨʦʭʦʚʘʪʦʩʪ ɹʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʫʩʣʘ ʦʜʥʦʪʠʧʥʘ ʧʦ ʚʩʝʡ ʜʣʠʥʝ 

ʠ ʧʝʨʠʤʝʪʨʫ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠ;̫  

3) ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʧʦʚʦʨʦʪʳ, ʩʫʞʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ, 

ʙʦʢʦʚʳʝ ʚʚʦʜʳ ʠ ʪ.ʜ.). 

ɽʩʣʠ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪʩʷ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʷʚʣʷ-

ʝʥʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ, ʥʦ ʠ ʥʝʫʩʪʘʥʦʚʠʚʰʠʤʩʷ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ. ɺ ʙʦʣʴ-

ʰʠʭ ʢʦʣʣʝʢʪʦʨʘʭ ʙʦʢʦʚʳʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʩ ʤʘʣʤrʠ ʨʘʩʭʦʜʘʤʠ ʩʪʦʢʦʚ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʨʝʞʠʤ ʧʦʪʦʢʘ. 

ʇʦʩʢʦʣʴʢʫ ʨʘʩʩʯʠʪʳʚʘʪʴ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫ  ʁʩʝʪɹ ʧʦ ʬʦʨʤʫʣʘʤ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʯʝʥʴ ʩʣʦʞʥʦ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʤ ʬʦʨʤʫʣʘʤ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

 

4.5. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩʘʤʦʪʝʯʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

 

4.5.1. ɿʘʜʘʯʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ 

 

ɼʣʷ ʥʘʯʘʣʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʶʪ ʜʠʢʪʫʶʱʠʝ ʪʦʯʢʠ ï ʥʘʯʘʣʴ-

ʥʝr, ʥʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʝ ʪʦʯʢʠ ʩʝʪʠ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦ-

ʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʥʦ ʠ ʥʘ ʵʪʘ-

ʧʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ 

ʢʘʥʘʣʠʟʘʮʠʠ ʜʣʷ ʫʩʣʦʚʠʡ ʨʘʚʥʦʤʝʨʥʦʛʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠ ̫ʩʪʦʯʥʳʭ 

ʚʦʜ: 

ʘ) ʟʥʘʯʝʥʠʷ ʜʠʘʤʝʪʨʘ, ʫʢʣʦʥʦʚ ʠ ʥʘʧʦʣʥʝʥʠ ̫ʪʨʫʙ ʟʘʜʘʥʳ; ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦ-

ʧʫʩʢʥʘ ̫ʩʧʦʩʦʙʥʦʩʪʴ (ʨʘʩʭʦʜ) ʠ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ; 

ʙ) ʟʥʘʯʝʥʠʷ ʜʠʘʤʝʪʨʘ, ʥʘʧʦʣʥʝʥʠ ̫ʪʨʫʙ, ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʟʘʜʘʥʳ; ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʨʘʩʭʦʜ ʠ ʫʢʣʦʥ ʪʨʫʙ; 

ʚ) ʧʦ ʟʘʜʘʥʦʤʫ ʨʘʩʭʦʜʫ ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʷ ʜʠʘʤʝʪʨʘ ʠ ʫʢʣʦʥʘ ʪʨʫʙ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʥʘʧʦʣʥʝʥʠʠ, ʚʳʙʨʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʂʄʂ. ɼʘʥʥʳʡ ʚʠʜ ʨʘʩʯʝʪʘ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʦ 

ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʨʫʙ ʠ ʨʘʙʦʪ ʧʦ ʠʭ 

ʧʨʦʢʣʘʜʢʝ, ʪʘʢ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ (ʧʨʠ ʤʘʣʳʭ ʜʠʘʤʝʪʨʘʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʘ ʟʥʘʯʠʪ, ʠ ʫʢʣʦʥʘ ʪʨʫʙ). 

 

4.5.2. ʇʦʨʷʜʦʢ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ  

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 
 

ʆʙʳʯʥʦ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʶʪ ʨʘʩʭʦʜ, 

ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʠʩʭʦʜʥʳʤ ʧʘʨʘʤʪʝʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ.  
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ʇʨʠ ʨʘʩʯʝʪʝ ʧʨʠʥʠʤʘʪʁ ʨʷʜ ʜʦʧʫʱʝʥʠʡ: 

1) ʨʘʩʭʦʜ (q) ʠ ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ (w) ʥʝʠʟʤʝʥʥʳ ʥʘ ʚʩʝʡ ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʠ ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ;  

2) ʟʥʘʯʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʢʣʦʥʘ ʥʘ ʨʘʩʯʝʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʠ ʩʘʤʦʪʝʯʥʦʤ 

ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʥʝʠʟʤʝʥʥʦ ʠ ʨʘʚʥʦ ʫʢʣʦʥʫ ʪʨʫʙʳ (I=i =const);  

3) ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʦʜʥʦʪʠʧʥʘ ʧʦ ʜʣʠʥʝ ʠ ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ ʪʨʫʙʳ;  

4) ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʫʯʘʩʪʢʝ ʥʝʪ.  

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩʘʤʦʪʝʯʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʣʦʪʢʦʚ ʠ ʢʘʥʘʣʦʚ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ:  

1. ʌʦʨʤʫʣʘ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʧʦʪʦʢʘ (ʧʦʩʪʦʷʥʩʪʚʘ ʨʘʩʭʦʜʘ) 

q = wẗ ɡ,                                                              (4.6)  

ʛʜʝ: w ï ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ, ʤ2 

 ɡ ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ (ʧʦ ʞʠʚʦʤʫ ʩʝʯʝʥʠʶ), ʤ/ʩ  

2. ʉʢʦʨʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʐʝʟʠ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 

ʜʚʠʞʝʥʠ ̫ 

 ,    ʤ/ʩ                                         (4.7)  

ʛʜʝ ʉ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʶ ʧʦ ʜʣʠʥʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʐʝʟʠ), 

ʤ0,5Āʩ-1 ,  R ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ, ʤ  

R = w/ɢ                                                          (4.8) 

ʊ.ʢ. ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʚʦʜʳ I = i, ʪʦ 

   , ʤ/ʩ                                            (4.9)  

3. ʂʦʵʬʬʠʮʠʝʥʪ ʐʝʟʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʅ.ʅ. ʇʘʚʣʦʚʩʢʦʛʦ:  

                                                        (4.10)  

ʛʜʝ n ï ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ n =0,012õ0,015, ʟʘʚʠʩʠʪ ʦʪ ʤʘʪʝʨʠʘʣʘ 

ʪʨʫʙ; y ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ  

                       (4.11) 

ʌʦʨʤʫʣʘ ʅ.ʅ. ʇʘʚʣʦʚʩʢʦʛʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʙʦʣʝʝ 1,5 ʤ/ʩ, ʢʦʛʜʘ ʠʩʢʣʶʯʝʥʘ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʦʪ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ.  

4. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʢʣʦʥ (I=i) ʩʘʤʦʪʝʯʥʳʭ ʪʨʫʙ ʠ ʢʘʥʘʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ ɼʘʨʩʠ:  

                                           (4.12) 

ʛʜʝ ɚ ïʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʶ ʧʦ ʜʣʠʥʝ (ʢʦʵʬʬʠʮʠʝʥʪ ɼʘʨʩʠ), 

ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ.  

5. ʄʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʶ ʉ ʠ ɚ ʩʫʱʝʩʪʚʫʝʪ ʟʘʚʠʩʠ-

ʤʦʩʪʴ:  

                                (4.13)  

ʅʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣ ʩʦʩʪʘʚʣʝʥ ʨʷʜ ʪʘʙʣʠʮ, ʫʧʨʦʱʘʶʱʠʭ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʦʜʦʦʪʚʦʜʷʱʠʭ ʩʝʪʝʡ (ʪʘʙʣʠʮʳ ɸ.ɸ. ʃʫʢʠʥʳʭ ʠ ʅ.ɸ. ʃʫʢʠʥʳʭ, 

ʅ.ʌ. ʌʝʜʦʨʦʚʘ). ʊʘʙʣʠʮʳ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʨʘʩʯʝʪʝ ʪʨʫʙ ʠ ʢʦʣʣʝʢʪʦʨʦʚ ʠʟ 
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ʢʝʨʘʤʠʢʠ, ʘʩʙʝʩʪʦʮʝʤʝʥʪʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʊʨʫʙʦʧʨʦʚʦʜʳ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ  

6. ʇʦʪʝʨʠ ʥʘʧʦʨʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 
ʇʨʠ ʜʚʠʞʝʥʠʠ ʞʠʜʢʦʩʪʠ ʵʥʝʨʛʠʷ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʝʥʠʷ ʦ ʩʪʝʥʢʠ 

(ʧʦʪʝʨʠ ʧʦ ʜʣʠʥʝ) ʠ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ (ʧʦʚʦʨʦʪ,r ʩʫʞʝʥʠʷ ʠ 

ʨʘʩʰʠʨʝʥʠʷ ʠ ʪ.ʜ.):  

ʅ=hʪʨ + Ɇhʤ                                                    (4.15)  

hʪʨ - ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʪʨʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʫʩʣʦʚʠʷʭ ʰʝʨʦʭʦʚʘ-

ʪʦʡ ʟʦʥʳ ʦʧʨʝʜʝʣʷʪʁ ʧʦ ʬʦʨʤʫʣʝ 

                                           (4.16) 

L ï ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ; ɚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʟʘʚʠʩʷ-

ʱʠʡ ʦʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʩʪʝʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ.   

ʂʦʵʬʬʠʮʠʝʥʪ ɚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʥʦʤʦʛʨʘʤʤʝ (ʨʠʩ. 4.5), ʜʣʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʚʝʣʠʯʠʥʫ d/ʂɻ ï ʦʪʥʦʰʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʜʠʘʤʝʪʨʘ ʪʨʫʙʳ ʢ ʟʥʘʯʝʥʠʶ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ (ʪʘʙʣ. 4.3). 

 
ʈʠʩ. 4.5. ʅʦʤʦʛʨʘʤʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ 
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ʊʘʙʣ. 4.3 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʄʘʪʝʨʠʘʣ ʠ ʚʠʜ ʪʨʫʙʳ ʉʦʩʪʦʷʥʠʝ ʪʨʫʙʳ 
 ʂɻ, 

ʤʤ 

ʊʷʥʫʪʳʝ ʪʨʫʙʳ ʠʟ ʩʪʝʢʣʘ ʠ 

ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ 

ʅʦʚʳʝ, ʪʝʭʥʠʯʝʩʢʠ ʛʣʘʜʢʠʝ 0,005 

ʉʪʘʨʳʝ (ʟʘʛʨʷʟʥʸʥʥʳʝ) 0,015 

ɹʝʩʰʦʚʥʳʝ ʩʪʘʣʴʥʳʝ ʪʨʫʙʳ 

ʅʦʚʳʝ ʠ ʯʠʩʪʳʝ, ʪʱʘʪʝʣʴʥʦ ʫʣʦ-

ʞʝʥʥʳʝ 
0,03 

ʇʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ 
0,20 

ʉʪʘʣʴʥʳʝ ʪʨʫʙʳ ʩʚʘʨʥʳʝ 

ʅʦʚʳʝ ʠ ʯʠʩʪʳʝ 0,05 

ʉ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʢʦʨʨʦʟʠʝʡ ʧʦ-

ʩʣʝ ʦʯʠʩʪʢʠ 
0,15 

ʋʤʝʨʝʥʥʦ ʟʘʨʞʘʚʣʝʥʥʳʝ 0,50 

ʉʪʘʨʳʝ ʟʘʨʞʘʚʣʝʥʥʳʝ 1,0 

ʉʠʣʴʥʦ ʟʘʨʞʘʚʣʝʥʥʳʝ ʠʣʠ ʩ ʙʦʣʴ-

ʰʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 
3,0 

ʆʮʠʥʢʦʚʘʥʥʳʝ ʩʪʘʣʴʥʳʝ 

ʪʨʫʙʳ 

ʅʦʚʳʝ ʠ ʯʠʩʪʳʝ, 0,15 

ʇʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ 
0,50 

ʏʫʛʫʥʥʳʝ ʪʨʫʙʳ 
ʅʦʚʳʝ 0,30 

ɹʳʚʰʠʝ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ 1,0 

 

ɿʥʘʯʝʥʠʝ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʜʣʠʥʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪ ɹʨʘʚʥʳʤʠ 10ð15% ʧʦʪʝʨʴ ʥʘ ʪʨʝʥʠʝ hʪʨ. ʊʦ-

ʛʜʘ ʧʦʣʥʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 
H= (1,1é1,15)IL                                                  (4.17) 

  

ʇʨʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʜʦʞʜʝʚʦʡ ʩʝʪʠ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʪʨʫʙ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʦʧʫʩʢʘʥʠʝ ʨʘʩʯʝʪʥʦʛʦ 

ʨʘʩʭʦʜʘ ʜʦʞʜʝʚʳʭ ʚʦʜ ʧʨʠ ʧʦʣʥʦʤ ʥʘʧʦʣʥʝʥʠʠ ʩʝʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ ʩʣʝ-

ʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʜʦʧʫʩʪʠʤʳʝ ʫʢʣʦʥʳ ʠ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ. ʈʘʩʯʝʪ-

ʥʳʝ ʨʘʩʭʦʜʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʜʦʞʜʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʤʝʩʪʥʦʩʪʠ.  
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ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʇʈʆɺɽʈʂʀ 
  
1. ʏʪʦ ʪʘʢʦʝ ʨʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʠ ʢʘʢ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ? 

2. ʌʦʨʤʳ ʣʦʪʢʦʚ ʠ ʢʘʥʘʣʦʚ ʠ ʧʨʠʥʮʠʧʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

3. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʣʝʢʪʦʨʦʚ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ 
ʪʨʫʙ.  

4. ʏʪʦ ʪʘʢʦʝ ʩʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʠʷ ʪʨʫʙ? ʆʪ ʯʝʛʦ ʦʥʘ ʟʘʚʠʩʠʪ? 

5. ʈʝʞʠʤʳ ʜʚʠʞʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʆʪ ʯʝʛʦ ʦʥʠ ʟʘʚʠʩʷʪ? 

6. ʈʘʚʥʦʤʝʨʥʦʝ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ. 

7. ʇʨʠʥʮʠʧʳ ʨʘʩʯʝʪʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

8. ʂʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʯʝʪʥʳʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ (ʤʠʥʠ-

ʤʘʣʴʥʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ)? 

9. ʂʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ ʫʢʣʦʥʳ? 

10. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʨʘʩʯʝʪʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ. 

11. ʂʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʪʝʨʠ ʥʘʧʦʨʘ? 
 
 
 
 
 
 
 
 
 
 

ɿɸɼɸʅʀɽ ɼʃʗ ʉɸʄʆʉʊʆ-

ʗʊɽʃʔʅʆʁ ʈɸɹʆʊʓ: 

ɿʘʜʘʡʪʝ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ʩʪʘʣʴ, ʧʣʘʩʪ-

ʤʘʩʩʘ, ʯʫʛʫʥ) ʠ ʚʳʧʦʣʥʠʪʝ ʜʣʷ 

ʥʠʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. 

ʉʜʝʣʘʡʪʝ ʚʳʚʦʜ  
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ɻʣʘʚʘ 5. ʇʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ  

ʧʨʦʬʠʣʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

 

5.1. ʇʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ 

 

ʇʦ ʠʪʦʛʘʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʜʦʣʴʥʦʛʦ 

ʧʨʦʬʠʣ ̫ʢʦʣʣʝʢʪʦʨʦʚ.  

 

 

 

 

 

 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʯʝʨʯʠʚʘʶʪ ʚ 

ʤʘʩʰʪʘʙʝ ʧʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦ ʪʨʘʩʩʝ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʝʪʠ (ʨʠʩ. 5.1). 

ʅʘ ʧʨʦʬʠʣʴ ʧʝʨʝʥʦʩʷʪʩ ̫ʩ ʧʣʘʥʘ ʨʘʩʯʝʪʥʳʝ ʪʦʯʢʠ, ʦʧʨʝʜʝʣʷʝʪʩ ̫ʜʣʠʥʘ ʨʘʩʯʝʪ-

ʥʳʭ ʫʯʘʩʪʢʦʚ.  

 
ʈʠʩ. 5.1. ʇʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʢʦʣʣʝʢʪʦʨʘ 

 

ɿʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘʯʘʣʴʥʦʝ ʟʘʛʣʫʙʣʝʥʠʝ ʫʣʠʯʥʦʡ ʩʝʪʠ ʠ ʚʳʷʚʣʷʶʪʩ ̫

ʫʯʘʩʪʢʠ ʩʝʪʠ, ʪʨʝʙʫʶʱʠʝ ʥʘʠʙʦʣʴʰʝʡ ʠʣʠ ʥʘʠʤʝʥʴʰʝʡ ʛʣʫʙʠʥ rʟʘʣʦʞʝʥʠʷ 

ʢʦʣʣʝʢʪʦʨʘ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʦʪ ʜʠʢʪʫʶʱʠʭ ʪʦʯʝʢ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʟʘʛʣʫʙʣʝʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʫʩʣʦʚʠʝ ʩʘʤʦʪʝʯʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠ ̫ʚʩʝʭ ʙʦʢʦʚʳʭ ʚʝʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʢ 

ʇʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ï ʵʪʦ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ ʚʝʨʭ-

ʥʝʛʦ ʩʣʦʷ ʛʨʫʥʪʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʣʠʥʠʠ ʟʘʧʨʦʝʢʪʠʨʦ-

ʚʘʥʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʚʦʜʳ. 
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ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ ʢʦʣʣʝʢʪʦʨʫ. ʋʯʘʩʪʦʢ ʤʝʞʜʫ ʜʠʢʪʫʶʱʝʡ ʪʦʯʢʦʡ ʠ ʢʦʣʣʝʢʪʦ-

ʨʦʤ ʥʘʟʳʚʘʪʁ ʜʠʢʪʫʶʱʝʡ ʚʝʪʢʦʡ. 

ʂʘʢ ʧʨʘʚʠʣʦ ʥʘ ʧʨʦʬʠʣʝ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʥʝ ʜʘʶʪ ʨʘʟʙʠʚʢʫ ʚʩʝʭ 

ʢʦʣʦʜʮʝʚ, ʘ ʫʢʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʨʘʩʯʝʪʥʳʝ ʪʦʯʢʠ ʠʟʤʝʥʝʥʠʷ ʨʘʩʭʦʜʦʚ, ʫʢʣʦʥʦʚ 

ʠ ʜʠʘʤʝʪʨʦʚ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʨʘʟʙʠʚʢʘ ʢʦʣʦʜʮʝʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʨʘʙʦʯʠʭ 

ʯʝʨʪʝʞʘʭ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʞʝʣʘʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʫ  ʁʩʪʦʠ-

ʤʦʩʪ ɹʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʤʠʥʠʤʫʤʫ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪ ɹʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ. 

  

5.2. ʇʨʘʚʠʣʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ   ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʠʣʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʝʪʠ.  

1) ʋʯʘʩʪʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʤʝʞʜʫ ʩʤʦʪʨʦʚʳʤʠ ʢʦʣʦʜʮʘʤʠ ʧʨʦʝʢʪʠʨʫ-

ʶʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ. ɺ ʤʝʩʪʘʭ ʠʟʤʝʥʝʥʠʷ ʜʠʘʤʝʪʨʘ, ʧʦʚʦʨʦʪʦʚ, ʧʝʨʝʧʘʜʦʚ 

ʚʳʩʦʪʳ, ʙʦʢʦʚʳʭ ʧʨʠʩʦʝʜʠʥʝʥʠʡ ʫʩʪʨʘʠʚʘʶʪʩ ̫ʩʤʦʪʨʦʚʳʝ ʢʦʣʦʜʮʳ. ʊʨʫʙʳ ʠ 

ʢʦʣʣʝʢʪʦʨʳ ʚ ʢʦʣʦʜʮʘʭ ʩʦʝʜʠʥʷʶʪ ʚ ʚʠʜʝ ʦʪʢʨʳʪʳʭ ʣʦʪʢʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ 

ʧʣʘʚʥʳʤ ʢʨʠʚʳʤ. ʃʦʪʢʠ ʚ ʢʦʣʦʜʮʘʭ ʥʘ ʧʨʷʤʳʭ ʣʠʥʠʷʭ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʦʛʦ 

ʧʨʤ̫ʦʣʠʥʝʡʥʳʤʠ, ʘ ʥʘ ʧʦʚʦʨʦʪʘʭ ð ʚʳʧʦʣʥʝʥʥʳʤʠ ʧʦ ʢʨʠʚʳʤ ʩ ʧʣʘʚʥʳʤ ʟʘ-

ʢʨʫʛʣʝʥʠʝʤ ʥʝ ʤʝʥʝʝ ʜʠʘʤʝʪʨʘ ʪʨʫʙʳ.  

2) ʇʦʚʦʨʦʪʳ ʪʨʘʩʩʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ ʧʣʘʚʥʳʤ ʢʨʠʚʳʤ ʩ ʨʘʜʠʫ-

ʩʦʤ ʥʝ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ ʜʠʘʤʝʪʨʘ ʪʨʫʙʳ, ʘ ʜʣʷ ʢʦʣʣʝʢʪʦʨʦʚ ʜʠʘʤʝʪʨʦʤ 1200 

ʤʤ ï ʥʝ ʤʝʥɹhʝ ʧʷʪʠ ʜʠʘʤʝʪʨʦʚ.  

3) ʊʨʫʙʦʧʨʦʚʦʜʳ ʨʘʟʥʳʭ ʜʠʘʤʝʪʨʦʚ ʩʣʝʜʫʝʪ ʩʦʝʜʠʥʷʪʴ ʚ ʢʦʣʦʜʮʘʭ ʧʦ ʰʝ-

ʣʳʛʘʤ ʪʨʫʙ (ʨʠʩ. 5.2).  

 
ʈʠʩ. 5.2. ɺʠʜʳ ʩʦʝʜʠʥʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

4) ɼʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩ ̫ʤʝʩʪʥʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʚ ʢʦʣʦʜʮʘʭ, ʥʝʣʴʟʷ ʜʦʧʫʩ-

ʢʘʪʴ ʧʦʜʪʦʧʣʝʥʠʝ ʩʝʪʠ. 

5) ʈʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʜʦʣʞʥʘ ʚʦʟʨʘʩʪʘʪ ɹʧʦ ʪʝʯʝʥʠʶ. ɼʦ-

ʧʫʩʢʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʩʢʦʨʦʩʪʝʡ (ʥʦ ʥʝ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝ-

ʥʠ)̫ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʝʨʝʧʘʜʥʳʭ ʢʦʣʦʜʮʝʚ.  
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6) ʈʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʚ ʙʦʢʦʚʳʭ ʧʨʠʩʦʝʜʠʥʝʥʠʷʭ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

ʩʢʦʨʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʢʦʣʣʝʢʪʦʨʝ. ɺ ʪʦʯʢʘʭ ʩʦʧʨʷʞʝʥʠʷ ʧʦʪʦʢʦʚ ʥʝ ʜʦʧʫʩʢʘ-

ʶʪʩʷ ʚʩʪʨʝʯʥʳʝ ʪʝʯʝʥʠ,̫ ʫʜʘʨ rʩʪʨʫʡ ʠ ʧʦʜʧʦʨ.r ɹʦʢʦʚʳʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʝ 

ʜʦʣʞʥʳ ʟʘʤʝʜʣʷʪʴ ʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʢʦʣʣʝʢʪʦʨʝ.  

7) ʇʨʠ ʨʝʟʢʦʤ ʫʚʝʣʠʯʝʥʠʠ ʫʢʣʦʥʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʪʨʘʠʚʘʪʴ 

ʙʳʩʪʨʦʪʦʢ, ʘ ʧʦʩʣʝ ʥʝʛʦ ï ʧʝʨʝʧʘʜʥʳʡ ʢʦʣʦʜʝʮ ʩ ʚʦʜʦʙʦʝʤ ʜʣʷ ʛʘʰʝʥʠʷ ʩʢʦʨʦ-

ʩʪʠ. 

 

5.3. ʊʨʫʙʳ ʠ ʢʦʣʣʝʢʪʦʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʥʘʣʠʟʘ-

ʮʠʦʥʥʦʡ ʩʝʪʠ 
 

5.3.1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʘʤ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ 

 

ʄʘʪʝʨʠʘʣʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ ʚʳʙʠʨʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝ-

ʥʠ̫ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʩʦʩʪʘʚʘ ʩʪʦʯʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ɺʳʙʠʨʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʢʘʯʝʩʪʚʘʤʠ: 

ʇʨʦʯʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʚʥʝʥhʠʤ ʥʘʛʨʫʟʢʘʤ (ʚʝʩ ʛʨʫʥʪʘ 

ʠ ʪʨʘʥʩʧʦʨʪʘ) ʠ ʚʥʫʪʨʝʥʥʝʤʫ ʜʘʚʣʝʥʠʶ.  

ɺʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʧʨʦʧʫʩʢʘʪʴ ʞʠʜʢʦʩʪʴ ʩʢʚʦʟʴ 

ʩʪʝʥʢʠ (ʠʥʬʠʣʴʪʨʘʮʠ ̫ï ʧʨʠʪʦʢ ʠʟ ʛʨʫʥʪʘ ʚ ʪʨʫʙʳ ʠ ʵʢʩʬʠʣʴʪʨʘʮʠʷ ï ʠʟ ʪʨʫʙ r

ʚ ʛʨʫʥʪ). 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ï ʭʠʤʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝ-

ʜʘʤ, ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠ,ʁ ʤʝʭʘ-

ʥʠʯʝʩʢʦʤʫ ʠʩʪʠʨʘʥʠʶ, ʦʪʢʨʳʪʦʤʫ ʧʣʘʤʝʥʠ. 

ɻʣʘʜʢʘʷ ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʧʫʩʢ-

ʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʋʜʦʙʩʪʚʦ ʤʦʥʪʘʞʘ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʜʝʥʠ ̫ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

 

5.3.2. ʄʘʪʝʨʠʘʣʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

 

ɼʣʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʠʤʝʥʷʶʪ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʤʘʪʝʨʠʘʣʳ: 

V ʯʫʛʫʥ; 

V ʇʕ (ʧʦʣʠʵʪʠʣʝʥ); 

V ʇʇ (ʧʦʣʠʧʨʦʧʠʣʝʥ); 

V ʇɺʍ (ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ); 

V ʅʇɺʍ (ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ ʥʝʧʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʳʡ); 

V ʩʪʝʢʣʦʧʣʘʩʪʠʢ (ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʵʬʠʨʥʳʭ ʠʣʠ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ ʘʨʤʠʨʦ-

ʚʘʥʥʳʡ ʩʪʝʢʣʦʚʦʣʦʢʥʦʤ); 

V ʞʝʣʝʟʦʙʝʪʦʥ (ʥʘ ʥʘʨʫʞʥʳʭ ʩʝʪʷʭ ʜʠʘʤʝʪʨʦʤ ʦʪ 150 ʤʤ) ð ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʢʦʣʣʝʢʪʦʨʦʚ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ. 

ʈʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ:  
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V ʩʪʝʢʣʷʥʥʳʝ ʪʨʫʙʳ; 

V ʜʝʨʝʚʷʥʥʳʝ ʪʨʫʙʳ; 

V ʢʝʨʘʤʠʯʝʩʢʠʝ ʪʨʫʙʳ; 

V ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʝ ʪʨʫʙʳ 
 

ɺr ʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʉʘʤʦʪʝʯʥʘ ̫ʢʘʥʘʣʠ-

ʟʘʮʠʦʥʥʘ ̫ʩʝʪʴ ʫʩʪʨʘʠʚʘʝʪʩʷ ʠʟ ʢʝʨʘʤʠʯʝʩʢʠʭ, ʧʣʘʩʪʤʘʩʩʦʚʳʭ, ʘʩʙʝʩʪʦʮʝʤʝʥʪ-

ʥʳʭ ʠ ʙʝʟʥʘʧʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʪʨʫʙ, ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʠʤʝ-

ʥʷʶʪ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʪʨʫʙ rʠʣʠ ʩʙʦʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʵʣʝʤʝʥʪ.r ʅʘʧʦʨ-

ʥʝr ʪʨʫʙʦʧʨʦʚʦʜ r ʧʨʦʢʣʘʜʳʚʘʶʪ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ, ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ, 

ʥʘʧʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ, ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʪʨʫʙ. 

ʂʝʨʘʤʠʯʝʩʢʠʝ ʪʨʫʙʳ (ʨʠʩ. 5.3) ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 

150ð500 ʤʤ ʠ ʜʣʠʥʦʡ 800ð1200 ʤʤ.  

 

  
ʘ)                                                         ʙ) 

ʈʠʩ. 5.3. ʂʝʨʘʤʠʯʝʩʢʠʝ (ʘ) ʠ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʝ (ʙ) ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙ  r

 

ʂʦʥʮr ʪʨʫʙʳ ʚʥʪʫʨʠ ʠ ʩʥʘʨʫʞʠ ʨʘʩʪʨʫʙʘ ʠʤʝʶʪ ʨʠʬʣʠ (ʙʦʨʦʟʜʳ), ʥʝ ʧʦ-

ʢʨʪrʳʝ ʛʣʘʟʫʨʴʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʮʝʧʣʝʥʠ ̫ʪʨʫʙʳ ʩ ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʤ ʤʘʪʝ-

ʨʠʘʣʦʤ. ʂʝʨʘʤʠʯʝʩʢʠʝ ʪʨʫʙʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʢʘʥʘʣʠʟʘʮʠʠ ʙʣʘ-

ʛʦʜʘʨʷ ʭʦʨʦʰʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʯʥʦʩʪʠ, ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʜʦʣʛʦʚʝʯʥʦ-

ʩʪʠ ʠ ʢʦʨʨʦʟʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ; ʠʤʝʶʪ ʛʣʘʜʢʠʝ ʩʪʝʥʢʠ ʠ ʫʜʦʙʥʳ ʜʣʷ ʤʦʥ-

ʪʘʞʘ. 

ɸʩʙʝʩʪʦʮʝʤʝʥʪʥʳʝ ʪʨʫʙʳ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʙʣʘ-

ʛʦʜʘʨʷ ʦʯʝʥʴ ʛʣʘʜʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʘʣʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʚʳ-

ʩʦʢʦʡ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʭʦʨʦʰʝʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʨʘʩʪʷʛʠʚʘʶʱʠʤ 

ʥʘʛʨʫʟʢʘʤ ʠ ʜʘʚʣʝʥʠʶ. ʕʪʠ ʪʨʫʙʳ ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʭʠ-

ʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʠ ʤʘʣʫʶ ʤʘʩʩʫ (ʚ 3,5 ʨʘʟʘ ʤʝʥʴʰʝ ʤʘʩʩʳ ʯʫʛʫʥʘ). 

ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʪʨʫʙʳ ʠʟʛʦʪʦʚʣʷʶʪʩ ̫ʙʝʟʥʘʧʦʨʥʳʤʠ ʠ ʥʘʧʦʨʥʳʤʠ. ɹʝʟ-

ʥʘʧʦʨʥʳʝ ʪʨʫʙʳ ʩʣʫʞʘʪ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʩʘʤʦʪʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʜʣʷ ʦʪʚʦʜʘ ʙʳʪʦʚʳʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ, ʘ ʪʘʢʞʝ ʛʨʫʥʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʥʝʘʛʨʝʩʩʠʚʥʳʭ ʚʦʜ.  



64 

 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ (ʯʫʛʫʥʥʳʝ ʠ ʩʪʘʣʴʥʳʝ) ʪʨʫʙʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩ ̫ʚ ʥʘʧʦʨ-

ʥʳʭ ʠ ʩʘʤʦʪʝʯʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʷʭ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ (ʥʘʧʨʠ-

ʤʝʨ, ʚ ʚʝʯʥʦʤʝʨʟʣʳʭ, ʥʘʙʫʭʘʶʱʠʭ ʛʨʫʥʪʘʭ, ʚ ʢʘʨʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʤʝʩʪʘʭ ʧʝ-

ʨʝʩʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʛʨʘʜ). ʉʪʘʣʴʥʳʝ ʪʨʫʙ rʥʝʦʙʭʦʜʠʤʦ ʧʦʢʨʳʚʘʪʴ ʩʥʘ-

ʨʫʞʠ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʠʟʦʣʷʮʠʝʡ. ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʤʝʥʷʪʴ ʩʪʘʣʴʥʳʝ ʪʨʫʙʳ ʥʘʧʦʨ-

ʥʳʤʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʫh  ʁʜʦʣʛʦʚʝʯ-

ʥʦʩʪʴ ʠ ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʟʘʨʘʩʪʘʥʠʶ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʪʘʣʣʠʯʝʩʠʢʠʭ ʪʨʫʙ (ʨʠʩ. 

5.4).  

ʈʠʩ. 5.4. ʏʫʛʫʥʥʘʷ ʪʨʫʙʘ ʯʝʨʝʟ 40 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ 

 

ʇʣʘʩʪʤʘʩʩʦʚʳʝ ʪʨʫʙʳ ʚ ʈʋʟ ʧʨʠʥʠʤʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʂʄʂ 2.04.04-97 

çʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʤʦʥʪʘʞʫ ʩʝʪʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘ-

ʮʠʠ ʠʟ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʪʨʫʙè. 

ɼʣʷ ʩʝʪʝʡ ʚʦʜʦʧʨʦʚʦʜʘ, ʚʦʜʦʩʪʦʢʦʚ ʠ ʥʘʨʫʞʥʳʭ ʩʝʪʝʡ ʢʘʥʘʣʠʟʘʮʠʠ ʩʣʝ-

ʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʥʘʧʦʨʥʳʝ ʪʨʫʙʳ ʠ ʬʘʩʦʥʥʳʝ ʯʘʩʪʠ ʠʟ ʇɺʇ, ʇʅʇ, ʇʇ ʠ ʥʝʧʣʘ-

ʩʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʇɺʍ. ʊʨʫʙr ʠʟ ʇɺɼ ʠ ʇʅɼʚʳʜʝʨʞʵʠʚʘʶʪ ʢʨʘʪʢʦʚʨʝʤʝʥ-

ʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʦʩʪʠ ʜʦ 100 ʦʉ, ʘ ʪʨʫʙ rʠʟ ʇɺʍ-100 ï ʜʦ 65 
ʦʉ. ʇʨʠ ʟʘʤʝʨʟʘʥʠʠ ʞʠʜʢʦʩʪʠ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʪʨʫʙʘʭ ʦʥʠ ʥʝ ʨʘʟʨʫʰʘʶʪʩʷ, ʘ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʜʠʘʤʝʪʨʝ. ʇʨʠ ʦʪʪʘʠʚʘʥʠʠ ʞʠʜʢʦʩʪʠ ʪʨʫʙʳ ʚʥʦʚʴ ʧʨʠʦʙʨʝ-

ʪʘʶʪ ʧʨʝʞʥʠʡ ʨʘʟʤʝʨ. ɺʥʝʰʥʠʡ ʚʠʜ ʥʝʢʪʦʨʦʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʪʨʫʙ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩ. 5.5.  
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ʈʠʩ. 5.5. ʇʣʘʩʪʤʘʩʩʦʚʳʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ 

 

5.3.2. ʄʦʥʪʘʞ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘʮʠʠ 

ʇʨʠ ʤʦʥʪʘʞʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʦʣʞʥʘ ʩʦʙʣʶʜʘʪʴʩʷ ʩʪʨʦʛʘʷ ʦʯʝʨʝʜʥʦʩʪʴ 

ʨʘʙʦʪ:  

1) ʇʝʨʝʜ ʦʧʫʩʢʘʥʠʝʤ ʪʨʫʙ ï ʫʩʪʘʥʦʚʢʘ ʜʥʠʱ ʢʦʣʦʜʮʝʚ,  

2) ɺʦ ʚʨʝʤʷ ʫʢʣʘʜʢʠ ʪʨʫʙ ï ʫʩʪʘʥʦʚʢʘ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʢʦʣʦʜʮʝ ʬʘʩʦʥʥʳʭ 

ʯʘʩʪʝʡ ʠ ʟʘʜʚʠʞʝʢ; 

3) ʇʦʩʣʝ ʫʢʣʘʜʢʠ ʪʨʫʙ ï ʫʩʪʘʥʦʚʢʘ ʩʪʝʥʦʢ ʢʦʣʦʜʮʝʚ, ʟʘʜʝʣʢʘ ʩʪʳʢʦʚʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ, ʤʦʥʪʘʞ ʬʘʩʦʥʥʳʭ ʯʘʩʪʝʡ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ; ʫʩʪʘʥʦʚʢʘ ʣʦʪ-

ʢʦʚ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʢʦʣʦʜʮʘʭ; 

4)  ʇʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ï ʫʩʪʘʥʦʚʢʘ ʛʠʜʨʘʥʪʦʚ, ʚʘʥʪʫʟʦʚ ʠ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ. 

 

5.4. ʄʝʪʦʜʳ ʧʨʦʢʣʘʜʢʠ ʧʦʜʟʝʤʥʳʭ ʢʘʥʘʣʠʟʘʮʦʥʥʳʭ ʩʝʪʝʡ ʚ ʛʦʨʦʜʘʭ 

 

ɺ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʦʚ ʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʨʦʢʣʘʜʢʝ ʠ ʨʝʤʦʥʪʫ ʢʘʥʘʣʠʟʘʮʠʦʥ-

ʥʳʭ ʩʝʪʝʡ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʝʪ ʙʦʣʴʰʠʝ ʥʝʫʜʦʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʪʁ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʠ ʧʨʦʢʣʘʜʳʚʘʪʴ 

ʧʦʜʟʝʤʥʳʝ ʩʝʪʠ ʟʘʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʙʝʩʪʨʘʥʰʝʡ-

ʥʳʝ ʤʝʪʦʜʳ:  

V ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ (ɻʅɹ); 

V ʧʨʦʜʘʚʣʠʚʘʥʠʝ (ʤʠʢʨʦʪʦʥʥʝʣʠʨʦʚʘʥʠʝ) (ʄʊ); 

V ʧʨʦʢʘʣr ʚʘʥʠʝ; 

V ʙʝʟʣʶʜʥʘʷ ʠʥʩʧʝʢʮʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʧʦ-

ʤʦʱʴʶ ʪʝʣʝʢʘʤʝʨ; 

V ʤʝʩʪʥʳʡ ʨʝʤʦʥʪ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʨʦʙʦʪʦʪʝʭʥʠʢʠ; 

V ʧʝʨʝʢʣʘʜʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ çʚʟʣʘʤʳʚʘʥʠʝʤè; 

V ʙʝʟʣʶʜʥʘʷ ʦʯʠʩʪʢʘ ʠ ʟʘʯʠʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʥʘʥʝʩʝʥʠʷ 

ʥʘ ʚʥʫʪʨʝʥʥʶ  ʁʧʦʚʝʨʭʥʦʩʪ ɹʩʧʝʮʠʘʣʴʥʳʭ ʧʦʢʨʳʪʠʡ. 
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5.4.1. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ (ɻʅɹ) ï ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʢʣʘʜʢʠ ʣʶ-

ʙr ʭ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʙʫʨʝʥʠʷ 

ʜʣʷ ʦʙʭʦʜʘ ʧʨʝʧʷʪʩʪʚʠʡ. 

ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʨʦʢʣʘʜʳʚʘʶʪ ʙʝʟ ʚʩʢʨʳʪʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦ-

ʣʦʪʥʘ; ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ; ʧʦʜ ʜʥʦʤ ʚʦʜʦʝʤʦʚ; ʧʦʜ ʠʣʠ ʤʝʞʜʫ ʜʨʫ-

ʛʠʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʙʝʟ ʚʩʢʨʳʪʠʷ ʧʝʨʝʩʝʢʘʝʤʳʭ ʩʝʪʝʡ; ʧʦʜ ʬʫʥʜʘʤʝʥʪʦʤ ʩʦ-

ʦʨʫʞʝʥʠʡ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʥʝ ʪʦʣʴʢʦ ʤʘʛʠ-

ʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʥʦ ʠ ʜʣʷ ʨʘʙʦʪ rʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘ-

ʩʪʨʦʡʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʧʦʜʟʝʤʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ. ʇʦʟʚʦ-

ʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʫʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʝʟ ʧʨʝʢʨʘʱʝʥʠʷ ʫʣʠʯʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 70 % ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʤʠʨʝ ʧʨʦʢʣʘʜʳʚʘ-

ʪʁʩʷ ʤʝʪʦʜʦʤ ɻʅɹ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ɻʅɹ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʠ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ (ʩʪʘʨʳʭ ʪʨʫʙʦ-

ʧʨʦʚʦʜʦʚ, ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʜʨ.) ʩ ʧʦʤʦʱʴʶ ʛʝʦʨʘʜʘʨʦʚ. 

ʅʝʤʘʣʦʚʘʞʥʳʤʠ ʬʘʢʪʦʨʦʤ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ɻʅɹ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ 

ʪʝʤʧʳ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʠ ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʥʦʩʪʴ. 

 

5.4.2. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʧʦʩʦʙʘʤʠ ʧʨʦʢʘʣʳʚʘ-

ʥʠʷ ʠ ʧʨʦʜʘʚʣʠʚʘʥʠʷ 

 

ʇʨʦʢʘʣʳʚʘʥʠʝʤ ʠ ʧʨʦʜʘʚʣʠʚʘʥʠʝʤ ʧʨʦʢʣʘʜʳʚʘʶʪʩ ̫ʨʘʙʦʯʠʝ ʪʨʫʙʦʧʨʦ-

ʚʦʜʳ ʠʣʠ ʠʭ ʢʦʞʫʭʠ. ɺʥʝʰʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʢʨʳʪ rʘʥʪʠʢʦʨʨʦ-

ʟʠʦʥʥʦʡ ʠʟʦʣʷʮʠʝʡ. 

ʆʪʚʝʨʩʪʠʝ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʟʜʘʶʪ ʧʫʪʝʤ ʨʘʜʠʘʣʴʥʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ ʛʨʫʥʪʘ. ɼʣʷ ʧʨʦʢʘʣʳʚʘʥʠ ̫ʛʨʫʥʪʘ ʪʨʫʙʘʤʠ ʠʩʧʦʣʴʟʫʶʪ ʜʦʤʢʨʘʪ,r 

ʨʘʟʚʠʚʘʶʱʠʝ ʫʩʠʣʠʝ ʜʦ 5 ʄʅ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʦ-

ʢʣʘʜʢʘ ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ ʜʦ 400 ʤʤ ʚ ʩʞʠʤʘʝʤʳʭ ʛʨʫʥʪʘʭ (ʛʣʠʥʘ, ʩʫʛʣʠʥʦʢ). ʉʫ-

ʧʝʩʠ ʠ ʧʝʩʯʘʥʳʝ ʛʨʫʥʪʳ ʦʙʣʘʜʘʶʪ ʤʘʣʦʡ ʩʞʠʤʘʝʤʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʥʝ ʧʨʠʛʦʜʥʳ 

ʜʣʷ ʧʨʦʢʘʣʳʚʘʥʠ.̫ 

ʇʦʩʣʝ ʚʜʘʚʣʠʚʘʥʠʷ ʪʨʫʙʳ ʚ ʛʨʫʥʪ ʥʘ ʚʝʣʠʯʠʥʫ ʜʣʠʥ r ʭʦʜʘ ʰʪʦʢʘ 

ʜʦʤʢʨʘʪʘ ʰʪʦʢ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʘ ʚ ʧʦʣʫʯʝʥʥʦʝ ʦʪʚʝʨʩʪʠʝ 

ʚʩʪʘʚʣʷʶʪ ʧʘʪʨʫʙʦʢ ʫʜʚʦʝʥʥʦʡ ʜʣʠʥʳ. 

ʂʦʤʙʠʥʠʨʫʷ ʥʘʞʠʤʥʳʝ ʧʘʪʨʫʙʢʠ ʜʣʠʥʦʡ 1é2 ʤ ʦʩʫʱʝʩʪʚʣ̫ ʶʪ ʚʜʘʚʣʠʚʘ-

ʥʠʝ ʧʝʨʚʦʛʦ ʟʚʝʥʘ ʪʨʫʙʳ. ɿʘʪʝʤ ʫʢʣʘʜʳʚʘʝʪʩ ̫ʚʪʦʨʦʝ ʟʚʝʥʦ ʠ ʧʨʠʚʘʨʠʚʘʝʪʩ ̫ʢ 

ʧʝʨʚʦʤʫ. ʇʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʮʘ ʫʯʘʩʪʢʘ. 

ɼʣʷ ʫʤʝʥʴʰʠʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʚʜʘʚʣʠʚʘʥʠʠ ʪʨʫʙʳ ʚ ʛʨʫʥʪ ʠʩʧʦʣʴ-

ʟʫʁʪ ʢʦʥʠʯʝʩʢʠʡ ʥʘʢʦʥʝʯʥʠʢ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʥʘ 25é35 ʤʤ ʙʦʣʴʰʝ ʥʘʨʫʞ-

ʥʦʛʦ ʜʠʘʤʝʪʨʘ ʪʨʫʙʳ. ɼʣʠʥʘ ʦʜʥʦʡ ʧʨʦʭʦʜʢʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪ ɹ40 ʤ, ʘ ʜʣʷ ʪʨʫʙ 

ʜʠʘʤʝʪʨʦʤ 150é200 ʤʤ ï 25 ʤ ʧʨʠ ʩʢʦʨʦʩʪʠ 2é3 ʤ/ʯ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʠʙʨʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʋɺʇ-1, ʋɺʇ-2 ʠ ʋɺ-221 ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʢʣʘʜʳʚʘʪʴ ʪʨʫʙʳ ʜʦ 377 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʧʨʠ ʜʣʠʥʝ ʧʨʦʭʦʜʢʠ 30 ʤ ʠ ʩʢʦʨʦ-

ʩʪʠ ʧʨʦʭʦʜʢʠ ʜʦ 0,8 ʤ/ʤʠʥ. 
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ʇʨʦʢʣʘʜʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʦʜʘʚʣʠʚʘʥʠʝʤ 

ʇʨʠ ʪɻʦʤ ʩʧʦʩʦʙʝ ʚ ʛʨʫʥʪ ʧʦʦʯʝʨʝʜʥʦ ʚʜʘʚʣʠʚʘʶʪ ʟʚʝʥʴʷ ʪʨʫʙ, ʢʦʪʦʨʳʝ 

ʩʨʘʟʫ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʚʘʨʢʦʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʢʘʣr ʚʘʥʠʷ ʧʨʠ ʜʘʥ-

ʥʦʤ ʩʧʦʩʦʙʝ ʨʘʟʨʘʙʦʪʢʘ ʛʨʫʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʪʨʫʙʳ, ʛʨʫʥʪ ʫʜʘʣʷʝʪʩʷ ʯʝ-

ʨʝʟ ʫʢʣʘʜʳʚʘʝʤʫʶ ʪʨʫʙʫ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʧʦ ʧʨʦʜʘʚʣʠʚʘʥʠʶ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʨʘʙʦʯʠʡ ʢʦʪʣʦ-

ʚʘʥ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ rʚ ʢʨʝʧʣʝʥʠʠ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʢʦʪʣʦʚʘʥʘ ʫʩʪʨʘʠ-

ʚʘʁʪ ʦʪʚʝʨʩʪʠʝ, ʨʘʚʥʦʝ ʜʠʘʤʝʪʨʫ ʥʦʞʝʚʦʡ ʯʘʩʪʠ ʧʨʦʜʘʚʣʠʚʘʝʤʦʡ ʪʨʫʙʳ. ɼʣʷ 

ʧʨʦʢʣʘʜʢʠ ʧʨʠʤʝʥʷʶʪ ʜʦʤʢʨʘʪ ʠ ʥʘʞʠʤʥʳʝ ʧʘʪʨʫʙʢʠ. ʅʘ ʪʨʫʙʫ ʥʘʚʘʨʠʚʘʶʪ 

ʥʦʞ ʚ ʚʠʜʝ ʜʚʫʭ ʢʦʣʝʮ, ʢʦʪʦʨʳʡ ʩʥʠʞʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʚʨʝʟʘʥʠʶ ʚ 

ʥʝʛʦ ʪʨʫʙʳ ʠ ʧʦʤʦʛʘʝʪ ʩʦʭʨʘʥʷʪʴ ʟʘʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ 

ʥʦʞʝʚʦʡ ʯʘʩʪʠ ʧʨʝʚʳʰʘʝʪ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʪʨʫʙʳ ʥʘ 24é28 ʤʤ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʘʚʣʠʚʘʪʴ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ ʦʪ 200 ʜʦ 1700 ʤʤ 

ʠ ʙʦʣʝʝ. 

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʇʈʆɺɽʈʂʀ 

 

1. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ? ʆʧʠʰʠʪʝ ʧʨʘʚʠʣʘ ʝʛʦ 

ʧʦʩʪʨʦʝʥʠʷ. 

2. ʅʘʟʦʚʠʪʝ ʧʨʘʚʠʣʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ. 

3. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʤʘʪʝʨʠʘʣʘʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ? 

4. ʂʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ?  

5. ʅʘʟʦʚʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

6. ʆʧʠʰʠʪʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ   
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ɻʣʘʚʘ 6. ʉʦʦʨʫʞʝʥʠʷ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʷʭ 

 

6.1. ʂʦʣʦʜʮʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 
 

ʅʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʷʭ ʫʩʪʨʘʠʚʘʶʪʩʷ: 

ü ʩʤʦʪʨʦʚʳʝ ʢʦʣʦʜʮʳ ï ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʩʝʪʠ, ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-

ʯʠʩʪʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ,  

ü ʧʝʨʝʧʘʜʥʳʝ ʢʦʣʦʜʮʳ ï ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʚʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʯ-

ʥʳʭ ʚʦʜ ʚ ʪʦʯʢʘʭ ʧʝʨʝʧʘʜʘ ʚʳʩʦʪ.   

ʉʤʦʪʨʦʚʦʡ ʢʦʣʦʜʝʮ (ʢʘʤʝʨʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʘʭʪʫ, ʨʘʟʤʝʱʝʥʥʫʶ ʥʘʜ 

ʢʦʣʣʝʢʪʦʨʦʤ (ʪʨʫʙʦʡ), ʢʦʪʦʨʳʡ ʚ ʵʪʦʡ ʯʘʩʪʠ ʟʘʤʝʥʷʝʪʩʷ ʦʪʢʨʳʪʳʤ ʣʦʪʢʦʤ (ʨʠʩ. 

6.1).  

ʋʩʪʨʦʡʩʪʚʦ ʩʤʦʪʨʦʚʦʛʦ ʢʦʣʦʜʮʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʦʩʥʦʚʘʥʠʝ, ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ, ʧʝʨʝʢʨʳʪʠʝ, 

ʛʦʨʣʦʚʠʥʘ ʠ ʣʶʢ ʩ ʢʨʳʰʢʦʡ (ʨʠʩ. 6.1).  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ ʢʦʣʦʜʮʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʙʝʪʦʥʥʫʶ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʧʣʠʪʫ ʠ ʥʘʙʠʚʥʳʝ 

ʣʦʪʢʠ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ. ɺ ʢʦʣʦʜʮʝ ʩʣʝʜʫʝʪ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʩʪʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʰʠʙʝʨʘ, ʤʝ-

ʪʘʣʣʠʯʝʩʢʦʡ ʣʝʩʪʥʠʮʳ ʠʣʠ ʧʦʜʚʝʩʥʳʭ ʩʢʦʙ.  

ʂʦʣʦʜʮʳ ʤʦʞʥʦ ʫʩʪʨʘʠʚʘʪʴ ʧʦ ʪʠʧʦʚʳʤ ʧʨʦʝʢ-

ʪʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʜʣʷ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʛʨʫʥ-

ʪʦʚʳʭ ʚʦʜ; ʜʣʷ ʧʨʦʩʘʜʦʯʥʳʭ ʛʨʫʥʪʦʚ; ʜʣʷ ʛʣʫʙʠʥ 

ʟʘʣʦʞʝʥʠʷ ʩʝʪʠ ʤʝʥʝʝ 8 ʤ).  

 

 

ʈʠʩ. 6.1. ʏʝʨʪʝʞ ʫʣʠʯʥʦʛʦ ʩʤʦʪʨʦʚʦʛʦ ʢʦ-

ʣʦʜʮʘ ʜʠʘʤʝʪʨʦʤ ʜʦ 600 ʤʤ 

1 ï ʣʶʢ ʩ ʯʫʛʫʥʥʦʡ ʢʨʳʰʢʦʡ; 2 ï ʨʝʛʫʣʠʨʦʚʦʯ-

ʥʦʝ ʢʦʣʴʮʦ, 3 ð ʦʧʦʨʥʦʝ ʢʦʣʴʮʦ; 4, 6 ð ʢʦʣʴʮʘ 

ʜʠʘʤʝʪʨʦʤ 700 ʠ 1000 ʤʤ (ʞʝʣʝʟʦʙʝʪʦʥ); 5 ð 

ʧʣʠʪʘ; 7 ð ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʙʣʦʢʠ; 8 ð ʦʩʥʦʚʘ-

ʥʠʝ; 9 ð ʧʦʜʛʦʪʦʚʢʘ; 10 ð ʩʢʦʙʳ 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʣʦʜʮʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʩʭʝʤʝ 

ʨʠʩ. 6.2.  
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ʈʠʩ. 6.2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʣʦʜʮʝʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʦʣʦʜʮʝʚ. 

ʃʠʥʝʡʥʳʝ ʩʤʦʪʨʦʚʳʝ ʢʦʣʦʜʮʳ (ʨʠʩ. 6.3, ʘ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʪʠ, ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʟʘʚʠʩʷʪ ʦʪ ʜʠʘʤʝʪʨʘ 

ʪʨʫʙ:  

 
 

ɽʩʣʠ ʠʤʝʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʫʢʘʟʘʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʦʞʥʦ 

ʫʚʝʣʠʯʠʪʴ ʤʘʢʩʠʤʫʤ ʥʘ 10%.  

ʇʦʚʦʨʦʪʥʳʝ ʢʦʣʦʜʮʳ (ʨʠʩ. 6.3, ʙ) ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʧʦʚʦʨʦʪʘʭ ʣʠ-

ʥʠʠ.  ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʦʚʦʨʦʪʥʦʤ ʢʦʣʦʜʮʝ ʬʦʨʤʘ ʣʦʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʢʨʠʚʦ-

ʣʠʥʝʡʥʦʡ, ʧʨʠʯʝʤ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʠʟʛʠʙʘ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 2ð3 ʜʠʘ-

ʤʝʪʨʘʤ ʪʨʫʙ. ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 90Á.  

ʋʟʣʦʚʳʝ ʢʦʣʦʜʮʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʦʯʝʢ ʩʦʝʜʠʥʝʥʠʷ 2-3 ʢʘʥʘ-

ʣʠʟʘʮʠʦʥʥʳʭ ʣʠʥʠʡ (ʨʠʩ. 6.3, ʚ). ʅʘ ʢʨʫʧʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʫʟʣʦʚʦʡ ʢʦʣʦʜʮʝʮ 

ʥʘʟʳʚʘʶʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʢʘʤʝʨʦʡ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʢʦʣʦʜʮʳ ʫʩʪʨʘʠʚʘʶʪʩʷ ʚ ʪʦʯʢʘʭ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʜʚʦʨʦʚʳʭ, 

ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʭ ʠʣʠ ʟʘʚʦʜʩʢʠʭ ʩʝʪʝʡ ʢ ʫʣʠʯʥʦʡ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʘ ʢʨʘʩʥʦʡ 

ʣʠʥʠʝʡ ʟʘʩʪʨʦʡʢʠ ʩʦ ʩʪʦʨʦʥʳ ʟʜʘʥʠʡ. ʕʪʠ ʢʦʣʦʜʮʳ ʩʣʫʞʘʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘ-

ʙʦʪʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ ʧʨʠʩʦʝʜʠʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

 ʇʨʦʤʳʚʥʳʝ ʢʦʣʦʜʮʳ ʥʝʦʙʭʦʜʠʤʳ ʚ ʥʘʯʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ 

ʩʝʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʚʳʧʘʜʘʝʪ ʦʩʘʜʦʢ ʠʟ-ʟʘ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ.  

͙͊ͤ͊͊͘͟͡-
ͼ͙ͦͤͤ·͔

ͦͦ͒͟͡ͼ·

͍ͫͣͦͭͪͦ·͔

͙͔͚ͤͤ͡·͔

͍ͯͦ͘͡·͔

͍ͨͦͦͪͦͭͤ·͔

ͦͤͭͪͦ͟͡Έͤ·͔

͔͔ͨͪͨ͊͒ͤ·͔

ͨͪͦͣ·͍ͤ·͔

͔ͫͨͼ͙͊͡Έͤ·͔
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ʇʝʨʝʧʘʜʥʳʝ ʢʦʣʦʜʮʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʤʝʩʪʘʭ ʩ ʨʝʟʢʠʤ ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪ-

ʥʳʭ ʦʪʤʝʪʦʢ ʧʦʜʚʦʜʷʱʝʛʦ ʠ ʦʪʚʦʜʷʱʝʛʦ ʣʦʪʢʦʚ.  

ʂʨʫʧʥʳʝ ʢʦʣʣʝʢʪʦʨʳ (ʙʦʣʝʝ 600 ʤʤ ʚ ʜʠʘʤʝʪʨʝ) ʧʨʦʯʠʱʘʶʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝ-

ʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ. ɼʣʷ ʩʧʫʩʢʘ ʵʪʦʡ ʪʝʭʥʠʢʠ ʠ ʜʨʫʛʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʚ ʢʦʣ-

ʣʝʢʪʦʨ ʫʩʪʨʘʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʣʦʜʮʳ, ʠʤʝʶʱʠʝ ʫʚʝʣʠʯʝʥʥʳʝ ʨʘʟʤʝʨʳ 

ʣʶʢʘ ʠ ʛʦʨʣʦʚʠʥʳ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʦʣʦʜʮʘʤʠ ʧʨʠʥʠʤʘʶʪ 

300ð500 ʤ.  

 
ʈʠʩ. 6.3. ʉʭʝʤʳ ʣʦʪʢʦʚ ʩʤʦʪʨʦʚʳʭ ʢʦʣʦʜʮʝʚ 

ʘ ð ʣʠʥʝʡʥʳʭ; ʙ ð ʧʦʚʦʨʦʪʥʳʭ; ʚ ð ʫʟʣʦʚʳʭ; 

1 ð ʩʪʝʥʢʠ ʢʦʣʦʜʮʘ; 2 ð ʣʦʪʢʠ; 3 ð ʪʨʫʙʳ 

 

ʉʤʦʪʨʦʚʳʝ ʢʦʣʦʜʮʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʨʘʟʤʝʨʥʦʤʫ 

ʨʷʜʫ ʠ ʜʝʣʷʪʩʷ ʥʘ ʤʘʣʳʝ (ʜʣʷ ʜʠʘʤʝʪʨʘ ʪʨʫʙ ʤʝʥʝʝ 600 ʤʤ) ʠ ʙʦʣʴʰʠʝ (ʜʣʷ 

ʜʠʘʤʝʪʨʘ ʪʨʫʙ ʩʚʳʰʝ 600 ʤʤ), ʤʦʛʫʪ ʙʳʪʴ ʢʨʫʛʣʦʡ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʚ ʧʣʘʥʝ 

ʬʦʨʤʳ.  

ɼʠʘʤʝʪʨʳ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʢʨʫʛʣʳʭ ʣʠʥʝʡʥʳʭ ʢʦʣʦʜʮʝʚ ʧʨʠʥʠʤʘʶʪʩʷ:  

 
 

ɼʣʷ ʩʝʪʝʡ 150-ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʜʠʘʤʝʪʨʘ (ʦʙʳʯʥʦ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʝ ʩʝʪʠ) 

ʠ ʩ ʤʘʣʦʡ (ʜʦ 1,2 ʤ) ʛʣʫʙʠʥʦʡ ʟʘʣʦʞʝʥʠʷ ʤʦʞʥʦ ʫʩʪʨʘʠʚʘʪʴ ʢʦʣʦʜʮʳ ʜʠʘʤʝʪʨʦʤ 

700 ʤʤ.  

ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʘʭ (ʜʦ 300 ʤʤ) ʜʚʦʨʦʚʳʭ ʠ ʚʥʫʪ-

ʨʠʢʚʘʨʪʘʣʴʥʳʭ ʩʝʪʝʡ ʠʭ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʩʦʝʜʠʥʷʪʴ ʥʘʧʨʷʤʫʶ (ʙʝʟʢʦʣʦʜʝʟʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ) ʢ ʫʣʠʯʥʦʤʫ ʢʦʣʣʝʢʪʦʨʫ ʜʠʘʤʝʪʨʦʤ ʦʪ 400 ʤʤ ʠʣʠ ʢ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʩʪʦʷʢʫ-ʢʦʣʣʝʢʪʦʨʫ ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʫʩʣʦ-

ʚʠʷ: ʜʣʠʥʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʝ ʙʦʣʝʝ 15 ʤ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʥʝ ʤʝʥʴʰʝ 1 ʤ/ʩ.  

ʂʦʣʦʜʮʳ ʠ ʢʘʤʝʨʳ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʪʨʫʜʦʚʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʜʦ 25% ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʢʣʘʜʢʫ ʢʦʣʣʝʢʪʦʨʦʚ).  

 

6.2. ʇʝʨʝʧʘʜʥʳʝ ʢʦʣʦʜʮʳ  

 

ʇʝʨʝʧʘʜʥʳʝ ʢʦʣʦʜʮʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʠʚʘʪʴ ʚ ʪʦʯʢʘʭ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ 

ʢʦʣʣʝʢʪʦʨʘʤ ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʧʦʜʟʝʤ-

ʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʪʦʧʣʝʥʥʦʛʦ ʚʳʧʫʩʢʘ ʥʘ ʧʦʩʣʝʜʥʝʤ ʧʝʨʝʜ 
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ʚʦʜʦʝʤʦʤ ʢʦʣʦʜʮʝ. ʊʘʢʞʝ ʧʝʨʝʧʘʜʥʝr ʢʦʣʦʜʮʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ ʛʘʰʝʥʠʷ ʥʝ-

ʜʦʧʫʩʪʠʤʦ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʠ ʥʝʙʦʣʴʰʠʭ (ʜʦ 0,3 ʤ) 

ʧʝʨʝʧʘʜʘʭ ʚʳʩʦʪʳ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʜʦ 600 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦ-

ʚʘʪʴ ʧʝʨʝʧʘʜ ʚʳʩʦʪʳ ʟʘ ʩʯʝʪ ʧʣʘʚʥʦʛʦ ʩʣʠʚʘ ʚ ʩʤʦʪʨʦʚʦʤ ʢʦʣʦʜʮʝ, ʥʝ ʫʩʪʨʘʠʚʘʷ 

ʧʝʨʝʧʘʜʥʳʡ ʢʦʣʦʜʝʮ.  

ʇʨʠ ʧʝʨʝʧʘʜʘʭ ʚʳʩʦʪʳ ʤʝʥʝʝ 6 ʤ ʥʘ ʪʨʫʙʘʭ ʜʦ 500 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʧʝʨʝʧʘʜ-

ʥʳʡ ʢʦʣʦʜʝʮ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʦʷʢʘ ʩ ʚʦʜʦʙʦʡʥʳʤ ʧʨʠʷʤ-

ʢʦʤ (ʨʠʩ. 6.4). ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʪʘʢʦʛʦ ʢʦʣʦʜʮʘ ʥʝ ʚʳʧʦʣʥʷʶʪ, ʘ ʨʘʟʤʝʨʳ 

ʧʨʠʥʠʤʘʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ.  
 

 
ʘ)                                                              ʙ) 

ʈʠʩ. 6.4. ʉʭʝʤʘ ʧʝʨʝʧʘʜʥʦʛʦ ʢʦʣʦʜʮʘ ʩ ʚʦʜʦʩʣʠʚʦʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

1 ð ʣʶʢ ʩ ʢʨʳʰʢʦʡ; 2 ð ʛʦʨʣʦʚʠʥʘ; 3 ð ʩʪʝʥʘ ʠʟ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥ-

ʥʳʭ ʙʣʦʢʦʚ; 4 ð ʚʦʜʦʙʦʡʥʳʡ ʧʨʠʷʤʦʢ; 5 ð ʚʦʜʦʩʣʠʚ 

ʇʝʨʝʧʘʜ ʚʳʩʦʪʳ ʜʦ 3 ʤ ʥʘ ʢʦʣʣʝʢʪʦʨʘʭ ʙʦʣʝʝ 600 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʢʦʤʧʝʥ-

ʩʠʨʫʝʪʩʷ ʚʦʜʦʩʣʠʚʦʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩ ʚʦʜʦʙʦʡʥʳʤ ʧʨʠʷʤʢʦʤ. ʊʘʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʟʘʪʦʧʣʝʥʥʦʛʦ ʧʨʳʞʢʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʣʷ ʛʘʰʝʥʠʷ ʨʘʟʨʫʰʘʶʱʠʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ (ʨʠʩ. 6.4, ʙ).  

ʇʨʠ ʚʳʩʦʪʝ ʧʝʨʝʧʘʜʘ ʙʦʣʝʝ 3 ʤ ʢʦʣʦʜʮʳ ʢʦʥʩʪʨʫʠʨʫʶʪ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʤ ʧʨʦʝʢʪʘʤ: ʛʣʫʙʦʢʠʝ ʰʘʭʪʳ ʩ ʚʦʜʦʙʦʡʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʩʪʫʧʝʥʯʘʪʳʝ ʧʝʨʝ-

ʧʘʜʳ, ʩʧʠʨʘʣʴʥʳʝ ʚʦʜʦʩʣʠʚʳ ʠ ʪ.ʜ. 
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ɼʣʷ ʧʝʨʝʧʘʜʥʳʭ ʢʦʣʦʜʮʝʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚʳʧʦʣʥʷʝʪʩʷ ʛʠʜʨʘʚʣʠ-

ʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʦ ʤʝʪʦʜʠʢʝ ʨʘʩʯʝʪʘ ʩʦʧʨʷʞʝʥʠʷ ʙʴʝʬʦʚ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʘʷ 

ʜʣʠʥʘ L ʧʝʨʝʧʘʜʥʳʭ ʢʦʣʦʜʮʝʚ, ʜʣʠʥʘ ʚʦʜʦʙʦʡʥʦʡ ʯʘʩʪʠ U ʠ ʛʣʫʙʠʥʘ ʚʦʜʦʙʦʷ 

ʨ. 

ɻʣʫʙʠʥʘ ʚʦʜʦʙʦʷ                           

  ʨ = ɺ ï hʥ                                         (6.1) 

ʛʜʝ hʥ ï ʥʘʧʦʣʥʝʥʠʝ ʦʪʚʦʜʷʱʝʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ 

ʚʦʜʳ, ʤ; ɺ ï ʚʳʩʦʪʘ ʚʦʜʷʥʦʡ ʧʦʜʫʰʢʠ, ʤ; ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʡ ʛʣʫʙʠʥʳ ʚʦʜʦʙʦʷ  

 

                            (6.2) 

ʛʜʝ hc ï ʛʣʫʙʠʥʘ ʚʦʜʷʥʦʛʦ ʩʣʦʷ ʚ ʩʞʘʪʦʤ ʩʝʯʝʥʠʠ, ʤ; q0ð ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʚʦʜʳ ʥʘ ʝʜʠʥʠʮʫ ʜʠʘʤʝʪʨʘ ʦʪʚʦʜʥʦʡ ʪʨʫʙʳ  

qo = q/d,                                            (6.3) 

ʛʜʝ q ð ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ, ʤ3/ʩ; d ð ʜʠʘʤʝʪʨ ʪʨʫʙʳ ʤ. 

  

ɼʣʠʥʘ ʢʦʣʦʜʮʘ ʠ ʜʣʠʥʘ ʚʦʜʦʙʦʡʥʦʡ ʯʘʩʪʠ:  

(6.4) 

 

(6.5) 

 

 

(6.6) 

 

ʛʜʝ ʅðʥʘʧʦʨ ʥʘ ʚʦʜʦʩʣʠʚʝ (ʚʳʩʦʪʘ ʧʝʨʝʧʘʜʘ), ʤ; hɺ ðʥʘʧʦʣʥʝʥʠʝ ʧʦʜʚʦ-

ʜʷʱʝʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʨʝʞʠʤʝ; v ð ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʤ/ʩ.  

 

 

6.3. ʆʙʝʩʧʝʯʝʥʠʝ ʧʝʨʝʩʝʯʝʥʠʷ ʩʘʤʦʪʝʯʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʧʨʝʧʷʪ-

ʩʪʚʠʷʤʠ 

 

ʃʠʥʠʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʯʘʩʪʦ ʧʝʨʝʩʝʢʘʶʪʩʷ ʩ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʵʪʠʭ 

ʧʨʝʧʷʪʩʪʚʠʡ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 6.5.  

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʚʠʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦ ʚʳʩʦʪʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʧʨʝʧʷʪʩʪʚʠʷ: ʜʶʢʝʨʳ, ʵʩ-

ʪʘʢʘʜʳ ʠ ʧʝʨʝʭʦʜʳ. 

1. ɼʶʢʝʨʳ ï ʧʨʠʤʝʥʷʶʪʩʷ, ʢʦʛʜʘ ʪʨʫʙʦʧʨʦʚʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʩʝʢʘ-

ʝʪʩʷ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ (ʚʳʩʦʪʥʳʡ ʧʝʨʝʧʘʜ ʤʝʞʜʫ ʥʠʤʠ ʥʝʟʥʘʯʠʪʝʣʝʥ). ɼʶʢʝʨ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʧʦʨʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ, ʩʦʝʜʠʥʷʶʱʠʡ ʜʚʝ ʩʘʤʦʪʝʯʥʳʭ 

ʚʝʪʢʠ. ʅʘ ʨʠʩ. 6.6 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʜʶʢʝʨʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʨʝʢʠ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʶʢʝʨʘ: ʥʘʧʦʨʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʝʨʭʥʷ ʠ ʥʠʞʥʷ 

ʢʘʤʝʨʳ. ʈʘʙʦʯʠʤ ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ, ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʠʟ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ ʥʝ ʤʝʥʴʰʝ 150 ʤʤ, ʩʥʘʙʞʝʥʥʳʭ ʘʥʪʠʢʦʨ-

ʨʦʟʠʦʥʥʦʡ ʠʟʦʣʷʮʠʝʡ. ʊʘʢʞʝ ʜʦʣʞʥʘ ʫʩʪʨʘʠʚʘʪʴʩʷ ʨʝʟʝʨʚʥʘʷ ʪʨʫʙʘ. ʇʨʠ ʤʘʣʳʭ 
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ʨʘʩʭʦʜʘʭ ʚʦʟʤʦʞʥʦ ʫʩʪʨʘʠʚʘʪʴ ʚ ʜʶʢʝʨʝ ʪʦʣʴʢʦ ʦʜʥʫ ʨʘʙʦʯʫʶ ʠ ʦʜʥʫ ʨʝʟʝʨʚ-

ʥʫʶ ʪʨʫʙʫ. 

 
ʈʠʩ. 6.5. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ 

 
 

ʈʠʩ. 6.6. ʉʭʝʤʘ ʜʶʢʝʨʘ ʯʝʨʝʟ ʨʝʢʫ: 

I ï ʥʘʧʦʨʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ; II  ï ʚʝʨʭʥʷʷ ʢʘʤʝʨʘ; III  ï ʥʠʞʥʷʷ ʢʘʤʝʨʘ;  

1 ï ʧʦʜʚʦʜʷʱʠʡ ʩʘʤʦʪʝʯʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ; 2 ï ʱʠʪʦʚʳʝ ʟʘʪʚʦʨʳ;  

3 ïʟʘʜʚʠʞʢʠ; 4 ï ʘʚʘʨʠʡʥʳʡ ʚʳʧʫʩʢ 

 

ɼʶʢʝʨ ʫʢʣʘʜʳʚʘʶʪ ʚ ʪʨʘʥʰʝʝ ʥʘ ʜʥʝ ʨʫʩʣʘ, ʩ ʫʢʣʦʥʦʤ ʚʦʩʭʦʜʷʱʝʡ ʚʝʪʢʠ 

ʥʝ ʙʦʣʝʝ 20Á. ʇʦʜʚʦʜʥʫʶ ʯʘʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʘ ʟʘʢʣʘʜʳʚʘʶʪ ʥʘ ʛʣʫʙʠʥʝ ʥʝ 

ʤʝʥʴʰʝ 0,5 ʤ ʜʦ ʚʝʨʭʘ ʪʨʫʙʳ, ʘ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʩʫʜʦʭʦʜʥʳʭ ʨʝʢ ʥʝ ʤʝʥʴʰʝ 

͔͔͍͔ͫͭͫͭͤͤ·͔ 
͔ͨͪͨΎ͍͙ͭͫͭΎ

͔͙ͪ͟

͍͎͙ͦͪ͊

ͪͯ;Έ͙

͙͍͔ͫͯͫͫͭͤͤ͟·͔ 
͔ͨͪͨΎ͍͙ͭͫͭΎ

͍͙͊ͭͦͣͦ͋͡Έͤ·͔ 
͎͙͒ͦͪͦ

͔͔͗ͤͦ͒ͦͪͦ͗ͤ͘͡
·͔ ͙ͨͯͭ

͍ͭͪͯ͋ͦͨͪͦͦ͒· ͙ 
͙ͦͣͣͯͤ͊͟͟ͼ͙͙

͔ͨͦ͒ͣͤ͘·͔ 
͔ͨ΄͔ͻͦ͒ͤ·͔ ͔͔ͨͪͻͦ͒·



74 

 

1,0 ʤ. ʊʨʫʙʳ ʜʶʢʝʨʘ ʜʦʣʞʥʳ ʦʪʩʪʦʷʪʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 0,7é1,5 ʤ (ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʥʘʧʦʨʘ ʚʦʜʳ). 

ʅʘ ʩʣʫʯʘʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʶʢʝʨʘ ʠ ʜʨʫʛʠʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʡ 

ʫʩʪʨʘʠʚʘʶʪ ʘʚʘʨʠʡʥʳʡ ʚʳʧʫʩʢ, ʢʦʪʦʨʳʡ ʧʨʦʢʣʘʜʳʚʘʶʪ ʠʟ ʚʝʨʭʥʝʡ ʢʘʤʝʨʳ ʠʣʠ 

ʙʣʠʞʘʡʰʝʛʦ ʧʝʨʝʜ ʥʠʤ ʢʦʣʦʜʮʘ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʘʚʘʨʠʡʥʦʛʦ ʚʳʧʫʩʢʘ ʩʦʛʣʘʩʦ-

ʚʳʚʘʶʪ ʩʦ ʚʩʝʤʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʧʦ ʦʭʨʘʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦ-

ʜʦʝʤʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ ʚ ʧʘʚʦʜʢʦʚʳʡ ʧʝʨʠʦʜ ʘʚʘʨʠʡʥʳʡ 

ʚʳʧʫʩʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʤʳʚʢʠ ʜʶʢʝʨʘ.  

ʂʘʤʝʨʳ ʜʶʢʝʨʘ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʪʦʧʣʷʝʪʩʷ 

ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʧʘʚʦʜʢʦʚ. ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʢʘʤʝʨ ʚʳʙʠʨʘʶʪ ʤʝʩʪʘ ʩ ʥʝʨʘʟʤʳʚʘʝ-

ʤʳʤ ʨʫʩʣʦʤ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ ʨʝʢʠ. ʊʨʫʙʦʧʨʦʚʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-

ʢʣʘʜʳʚʘʪʴ ʧʦ ʢʨʘʪʯʘʡh ʝʤʫ ʨʘʩʩʪʦʷʥʠʶ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʨʫʩʣʫ. ɽʩʣʠ ʜʶʢʝʨ 

ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʥʘ ʪʨʫʙʘʭ ʪʨʝʙʫʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʢʦʣʦʜʮʝʚ ʠʣʠ 

ʢʘʤʝʨ ʩ ʨʝʚʠʟʠʷʤʠ. 
ɺʩʝ ʣʠʥʠʠ ʜʶʢʝʨʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʧʫʩʢ ʨʘʩʭʦʜʘ 

,
n

q
q

ʨ

1=                                             (6.7) 

ʛʜʝ qp ï ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʜʶʢʝʨ; n ï ʯʠʩʣʦ 
ʨʘʙʦʯʠʭ ʣʠʥʠʡ. 
ɼʠʘʤʝʪʨ ʪʨʫʙ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʟʘʠʣʠʚʘʶʱʝʡ ʩʢʦ-

ʨʦʩʪʠ (ʉ Ó 1,0 ʤ/ʩ): 

.
ɜˊ

4q
d 1

Ö
=                                              (6.8) 

2. ʇʝʨʝʭʦʜʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʯʝʨʝʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ 

ʤʘʛʠʩʪʨʘʣʠ ʩʪʨʦʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʤʝʩʪʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʜʦʨʦʛ ʚ ʥʘʩʳʧʷʭ ʠʣʠ ʚ 

ʥʫʣʝʚʳʭ ʦʪʤʝʪʢʘʭ. ɺ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʷʭ ʧʝʨʝʭʦʜʳ ʯʝʨʝʟ ʜʦʨʦʛʠ ʩʦʦʨʫʞʘʶʪ ʠ ʤʝʩʪʘʭ ʠʭ 

ʧʨʦʭʦʞʜʝʥʠʷ ʚ ʚʳʝʤʢʘʭ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʩʪʨʦʷʪ ʧʝʨʝʭʦʜʳ ʜʶʢʝʨʥʦʛʦ ʪʠʧʘ 

(ʨʠʩ. 6.7). ʇʨʠ ʵʪʦʤ ʪʨʫʙʦʧʨʦʚʦʜʳ ʫʢʣʘʜʳʚʘʶʪ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʣʠ ʞʝʣʝʟʦ-

ʙʝʪʦʥʥʳʭ ʬʫʪʣʷʨʘʭ.  

 
ʈʠʩ. 6.7. ɼʶʢʝʨʥʳʡ ʧʝʨʝʭʦʜ ʧʦʜ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ  

1 ï ʚʝʨʭʥʷʷ ʢʘʤʝʨʘ; 2 ï ʪʨʫʙʦʧʨʦʚʦʜ; 3 ï ʬʫʪʣʷʨ; 4 ï ʚʝʨʭʥʷʷ ʢʘʤʝʨʘ 

 

2. ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘʤʥʦʛʦ ʥʠʞʝ ʧʨʝʧʷʪʩʪʚʠʷ ʧʝʨʝʩʝʯʝʥʠʝ 

ʦʨʛʘʥʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʪʝʯʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʢʦʪʦʨʳʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪ 

ʠʟ ʫʩʠʣʝʥʥʳʭ ʪʨʫʙ (ʩʪʘʣʴ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥ), ʫʢʣʘʜʳʚʘʝʤʳʭ ʚ ʬʫʪʣʷʨʘʭ ʠʣʠ 

ʪʦʥʥʝʣʷʭ ʧʨʠ ʛʣʫʙʠʥʝ ʟʘʣʦʞʝʥʠʷ ʪʨʫʙʳ 1 ï 1,5 ʤ.  
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ʋʢʣʘʜʢʘ ʬʫʪʣʷʨʦʚ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʪʢʨʳʪʳʤ ʠʣʠ ʙʝʩʪʨʘʥʰʝʡʥʳʤ ʩʧʦ-

ʩʦʙʦʤ. ʇʨʠ ʙʝʩʪʨʘʥʰʝʡʥʦʡ ʧʨʦʭʦʜʢʝ ʧʨʦʢʣʘʜʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʢʘʣʳʚʘ-

ʥʠʝʤ, ʧʨʦʜʘʚʣʠʚʘʥʠʝʤ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʙʫʨʝʥʠʝʤ. ɼʣʷ ʧʨʦʢʣʘʜʢʠ ʩʘʤʦʪʝʯ-

ʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʩʦʦʨʫʞʘʶʪ ʪʫʥʥʝʣʠ ʩ ʧʦʤʦʱʴʶ ʱʠʪʦʚʦʡ 

ʧʨʦʭʦʜʢʠ. 

3. ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘʤʥʦʛʦ ʚʳʰʝ ʧʨʝʧʷʪʩʪʚʠʷ (ʧʝʨʝʩʝʯʝ-

ʥʠʝ ʦʚʨʘʛʦʚ) ʧʝʨʝʩʝʯʝʥʠʝ ʚʳʧʦʣʥʷʶʪ ʚ ʚʠʜʝ ʵʩʪʘʢʘʜʳ (ʨʠʩ. 6.8, ʨʠʩ. 6.9) ʠʣʠ 

ʧʨʦʢʣʘʜʳʚʘʶʪ ʩʘʤʦʪʝʯʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʤʦʩʪʫ. ʕʩʪʘʢʘʜʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʚʠʜʝ ʤʦʩʪʘ ʥʘ ʦʧʦʨʘʭ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʰʝʭʦʜʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʊʨʫʙʦʧʨʦʚʦʜʳ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʫʪʝʧʣʸʥʥʦʤ ʢʦʨʦʙʝ. ʇʝʨʝʜ ʠ ʧʦʩʣʝ 

ʵʩʪʘʢʘʜʳ ʩʣʝʜʫʝʪ ʫʩʪʨʘʠʚʘʪʴ ʢʦʣʦʜʮʳ ʩ ʦʪʢʣʶʯʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɼʦʣʞʝʥ 

ʠʤʝʪʴʩʷ ʘʚʘʨʠʡʥʳʡ ʚʳʧʫʩʢ, ʨʝʚʠʟʠʠ ʠ ʣʠʥʝʡʥʳʝ ʩʤʦʪʨʦʚʳʝ ʢʦʣʦʜʮʳ.  

 
ʈʠʩ. 6.8. ʉʭʝʤʘ ʵʩʪʘʢʘʜ r

1 ï ʢʦʣʦʜʮʳ, 2 ï ʪʨʫʙʦʧʨʦʚʦʜ ʚ ʫʪʝʧʣʝʥʥʦʤ ʢʦʨʦʙʝ, 3 ï ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

ʦʧʦʨʳ 

 
ʈʠʩ. 6.9. ʊʨʫʙʦʧʨʦʚʦʜʥʘʷ ʵʩʪʘʢʘʜʘ ʯʝʨʝʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ  

 

6.4. ʊʠʧʳ ʠ ʩʭʝʤʳ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʧʝʨʝʢʘʯʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

 

ʅʘʩʦʩʥʳʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʪʘʥʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʚʝʜʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ 
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ʠ ʠʭ ʧʦʜʘʯʫ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ʩʣʫʯʘʷʭ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʘʤʦʪʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʠʣʴʥʦ ʟʘʛʣʫʙʣʝʥʥʳʭ ʩʘʤʦʪʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6.10. 

 
ʈʠʩ. 6.10. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ 

ʂʘʥʘʣʠʟʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʦʱʥʦʩʪʠ ʠ ʨʘʟʤʝʨʦʚ, ʠʤʝʝʪ ʪʘ-

ʢʠʝ ʢʣʶʯʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ: 

1. ʇʨʠʝʤʥʳʡ ʨʝʟʝʨʚʫʘʨ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʨʝʰʝʪʢʦʡ ʜʣʷ ʟʘʜʝʨʞʘʥʠʷ ʢʨʫʧ-

ʥʦʛʦ ʤʫʩʦʨʘ. ʊʨʝʙʫʝʤʳʡ ʦʙʲʸʤ ʧʨʠʝʤʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʛʨʘʬʠʢʘʤ ʧʨʠʪʦʢʘ ʠ ʦʪʢʘʯʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

2. ʅʘʩʦʩʳ, ʧʦʜʙʠʨʘʝʤʳʝ ʧʦ ʪʨʝʙʫʝʤʦʤʫ ʥʘʧʦʨʫ ʠ ʥʘʠʙʦʣʴʰʝʡ ʧʦʜʘʯʝ ʥʘʩʦʩ-
ʥʦʡ ʩʪʘʥʮʠʠ. ʅʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʬʝ-

ʢʘʣʴʥʳʝ ʥʘʩʦʩʳ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʝr ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʚʷʟʢʠʭ ʞʠʜʢʦʩʪʝʡ ʩʦ ʚʟʚʝʰʝʥʥʳʤʠ 

ʢʨʫʧʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. 

3. ʅʘʧʦʨʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ, ʚʳʧʦʣʥʷʝʤʳʡ ʦʙʳʯʥʦ ʚ ʜʚʝ ʣʠʥʠʠ ʠʟ ʩʪʘʣʴʥʳʭ 

ʠʣʠ ʧʣʘʩʪʠʢʦʚʳʭ ʪʨʫʙ. 
 

ʅʘ ʨʠʩ. 6.11 ʧʦʢʘʟʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʟʘʛʣʫʙʣʝʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʥʘʩʦʩ-

ʥʦʡ ʩʪʘʥʮʠʠ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. 
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ʈʠʩ. 6.11. ʋʩʪʨʦʡʩʪʚʦ ʟʘʛʣʫʙʣʝʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ 

 

ʅʘʩʦʩʥʳʝ ʘʛʨʝʛʘʪʳ ʠ ʧʨʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ ʪʘʢ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʘʛʘʪʴ 

ʥʘʩʦʩʥʳʝ ʘʛʨʝʛʘʪ rʚ ʦʜʠʥ ʨʷʜ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʪʝʥʝ, ʨʘʟʜʝʣʷʶʱʝʡ ʤʘʰʠʥ-

ʥʳʡ ʟʘʣ ʠ ʧʨʠʝʤʥʳʡ ʨʝʟʝʨʚʫʘʨ. 

ʇʦʜʟʝʤʥʘʷ ʯʘʩʪʴ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʙʝʪʦʥʘ ʠʣʠ ʞʝʣʝʟʦʙʝ-

ʪʦʥʘ, ʘ ʥʘʟʝʤʥʘʷ ï ʠʟ ʢʠʨʧʠʯʘ. ɼʣʷ ʧʝʨʝʢʘʯʢʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʭʦʜʦʚ ʨʘʟʨʘʙʦʪʘʥʳ 

ʪʠʧʦʚʳʝ ʧʨʦʝʢʪʳ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʟʘʛʣʫʙʣʝʥʠʝʤ ʧʦʜʚʦʜʷʱʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ.  

ɼʣʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʡʦʥʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʦʙ-

ʨʘʞʝʥʠʷʤ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʫʯʘʩʪʢʠ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ. ʇʨʠ ʚʳ-

ʙʦʨʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʥʘʩʦʩʦʚ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʤʝ-

ʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʷʪʴ ʩ ʫʯʝʪʦʤ ʛʠʜʨʦʛʝʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʣʘʥʠʨʦʚʢʠ ʢʚʘʨʪʘʣʦʚ, ʦʯʝʨʝʜʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʠ-

ʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʨʘʟʤʝʱʝʥʠʷ ʧʦʜʚʦʜʷʱʠʭ ʩʘʤʦʪʝʯʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʘʚʘʨʠʡʥʳʭ ʚʳʧʫʩʢʦʚ, ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʜʨʫʛʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. ʅʘʩʦʩ-

ʥʳʝ ʩʪʘʥʮʠʠ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩ ̫ʚ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʟʜʘʥʠʷʭ, ʦʢʨʫʞʝʥʥʳʭ 

ʧʦ ʧʝʨʠʤʝʪʨʫ ʟʘʱʠʪʥʳʤʠ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʰʠʨʠʥʦʡ ʥʝ ʤʝʥʝʝ 10 ʤ. 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʝʪʴ ʥʝ 

ʤʝʥʴʰʝ 20 ʤ ʧʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʂʅʉ ʜʦ 50 ʪʳʩ. ʤ3/ʩʫʪ ʠ ʥʝ ʤʝʥʴʝh 30 ʤ 

ʧʨʠ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʂʅʉ ʥʘ 

ʧʨʦʝʟʜʘʭ ʠ ʥʘʙʝʨʝʞʥʳʭ, ʪʝʨʨʠʪʦʨʠʷ ʜʦʣʞʥʘʷ ʙʳʪʴ ʥʝʟʘʪʦʧʣʷʝʤʦʡ. 

ʇʝʨʝʜ ʂʅʉ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʨʦʝʥ ʘʚʘʨʠʡʥʳʡ ʚʳʧʫʩʢ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʚ 
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ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʷ. ɿʘʜʚʠʞʢʠ ʘʚʘʨʠʡʥʳʭ ʚʳʧʫʩʢʣʚ ʧʣʦʤʙʠʨʫʶʪʩʷ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʦ ʨʘʩʭʦʜʘʭ ʩʪʦʯʥʳʭ 

ʚʦʜ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ, ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦ-

ʜʦʚ, ʘ ʪʘʢʞʝ ʛʝʦʤʝʪʨʠʯʝʩʢʘ ̫ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʚʦʜʳ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪa ʧʦʜʲʝʤʘ ʚʦʜʳ ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ ʦʪʤʝʪʦʢ ʧʦʜʘʯʠ ʠ 

ʦʪʢʘʯʢʠ 

ʅʥʩ = z0 ï zʥʩ ,                                         (6.7) 

ʛʜʝ: z0ï ʦʪʤʝʪʢʘ ʧʦʜʘʯʠ ʩʪʦʯʥʳʭ ʚʦʜ; zʥʩï ʦʪʤʝʪʢʘ ʦʪʢʘʯʢʠ ʫʨʦʚʥʷ ʩʪʦʯʥʳʭ 

ʚʦʜ. 

 

 

 

 

 

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʂʆʅʊʈʆʃʗ 
 

1. ʂʘʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ? 

2. ʎʝʣʴ ʫʩʪʨʦʡʩʪʚʘ ʢʦʣʦʜʮʝʚ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʪʠ. 

3. ʉʤʦʪʨʦʚʳʝ ʢʦʣʦʜʮʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʠʤ. 

4. ʆʩʦʙʝʥʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʝʧʘʜʥʳʭ ʢʦʣʦʜʮʝʚ. 

5. ʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʩʝʯʝʥʠʡ ʢʘʥʘʣʠʟʘʮʦʥʥʦʡ ʣʠʥʠʠ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. 

6. ʋʩʪʨʦʡʩʪʚʦ ʜʶʢʝʨʘ. 

7. ɺʠʜʳ ʠ ʥʘʟʥʘʯʝʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ.  

ʇʆɼʋʄɸʁʊɽ! ʂʘʢʠʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʦ-

ʙʣʝʤʳ ʧʨʠ ʨʝʢʦʩʪʨʫʢʮʠʠ ʥʘʩʦʩʥʳʭ ʩʪʘʥ-

ʮʠʡ? 
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ʈʘʟʜʝʣ 2. ʆʏʀʉʊʂɸ ʉʊʆʏʅʓʍ ɺʆɼ 

 

ɻʣʘʚʘ 7. ʉʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʩʪʦʯʥʳʭ ʚʦʜ 

 

7.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 

 

ɻʦʨʦʜʩʢʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʳ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʟʘʛʨʷʟʥʝʥʠʡ. 

ɻʦʨʦʜʩʢʠʝ ʩʪʦʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ:  

ð ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʙʳʪʫ ʚʦʜʳ (ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ);  

ð ʜʦʞʜʝʚʳʝ ʚʦʜʳ (ʠʟʙʳʪʦʯʥʳʝ ʚʦʜʳ ʧʨʠ ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʘʭ);  

ð ʧʘʨʘʟʠʪʥʳʝ ʚʦʜʳ ð ʧʦʜʟʝʤʥʳʝ (ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ) ʚʦʜʳ, ʧʦʧʘʜʘʶ-

ʱʠʝ ʚ ʥʝʛʝʨʤʝʪʠʯʥʫʶ ʩʝʪʴ ʢʘʥʘʣʠʟʘʮʠʠ.  

ɻʦʨʦʜʩʢʠʝ ʩʪʦʯʥʳʝ ʚʦʜʳ (ɻʉɺ) ʠʤʝʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʙʳʪʦʚʦʝ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʝ (ʩʣʠʚʳ ʧʦʩʣʝ ʤʳʪʴʷ, ʠʟ ʪʫʘʣʝʪʦʚ ʠ ʜʨ.), ʥʦ ʥʝʢʦʪʦʨʘʷ ʠʭ ʯʘʩʪʴ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦ-

ʨʦʜʘʭ).  

ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʟʜʘʶʱʠʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ 

ʦʙʲʝʤʫ ʠʣʠ ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʡ ʦʙʨʘʙʦʪʢʠ, ʜʦʣʞʥʳ ʦʩʥʘʱʘʪʴʩʷ ʣʦʢʘʣʴʥʳʤʠ 

ʦʯʠʩʪʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʥʦʪʳ ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʩʪʦʯʥʳʝ ʚʦʜʳ ʟʘʪʝʤ ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʣʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʯʝ-

ʨʝʟ ʩʠʩʪʝʤʫ ʢʘʥʘʣʠʟʘʮʠʠ ʥʘ ʛʦʨʦʜʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ.  

ʋʩʣʦʚʥʦ ʧʨʠʥʷʪʦ, ʯʪʦ ʩʫʪʦʯʥʳʝ ʦʙʲʝʤʳ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ɻʉɺ ʦʮʝʥʠʚʘʶʪʩʷ 

ʧʦ ʧʘʨʘʤʝʪʨʫ ʵʢʚʠʚʘʣʝʥʪ-ʞʠʪʝʣʴ (ʕɾ), ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʙʨʘʩʳʚʘʝʤʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦ-

ʜʘʭ ʦʪ ʦʜʥʦʛʦ ʞʠʪʝʣʷ. 

ʊʘʙʣʠʮʘ 7.1  

ɺʝʣʠʯʠʥʳ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʦʜʥʦʛʦ ʕɾ ʚ ʩʫʪʢʠ 

 
 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʨʘʩʭʦʜ ʛʦʨʦʜʩʢʠʭ ʩʪʦʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫ-

ʪʦʢ. ʂʘʢ ʦʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʪʦʢʠ ʟʘʛʨʷʟʥʝʥʠʡ (ʩʤ. ʧʦ-

ʪʦʢʠ ʧʦ ɹʇʂ, ɺɺ, NK ʥʘ ʨʠʩ. 7.1) ʠʟʤʝʥʷʶʪʩʷ ʩʠʣʴʥʝʝ, ʯʝʤ ʨʘʩʭʦʜ ʥʝʩʫʱʠʭ ʠʭ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʧʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʠʢʦʚʳʤ 

ʨʘʩʭʦʜʘʤ.  
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ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʭʦʜ ʢʨʠʚʳʭ ʦʜʠʥʘʢʦʚ, ʧʦʪʦʢ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ çʘʚʪʦʥʦʤʥʦè, ʠ ʚ ʪʠʧʠʯʥʦʤ ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. 7.1 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʣʠʯʥʦ (ʪʘʙʣ. 7.2). 

 

 
ʈʠʩ. 7.1. ʇʦʪʦʢ ʥʘ ʚʭʦʜʝ ʚ ʦʯʠʩʪʥr ʝ ʩʦʦʨʫʞʝʥʠʷ 

 

 
ʈʠʩ. 7.2. ɹʇʂ5, NK ʠ ɺɺ ʥʘ ʚʭʦʜʝ ʚ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

 

 

ʊʘʙʣ. 7.2.  

ʉʫʪʦʯʥʳʝ ʚʘʨʠʘʮʠʠ ʧʦʪʦʢʦʚ ʟʘʛʨʷʟʥʝʥʠʡ 

 
 

 

7.2. ɺʠʜʳ ʟʘʛʨʷʟʥʝʥʠʡ ʩʪʦʯʥʳʭ ʚʦʜ 

ɺ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʝʪʴ ʧʦʩʪʫʧʘʶʪ ʨʘʟʣʠʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʶ ʦʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʙʘʢʪʝʨʠʘʣʴ-

ʥr ʝ. ʄʠʥʝʨʘʣʴʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʧʝʩʦʢ, ʯʘʩʪʠʮʳ ʛʣʠʥʳ, ʨʫʜʳ, ʰʣʘ-

ʢʦʚ, ʨʘʩʪʚʦʨʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʩʦʣʠ, ʢʠʩʣʦʪʳ, ʱʝʣʦʯʠ). ʆʨʛʘʥʠ-

ʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

ü ʨʘʩʪʠʪʝʣʴʥʳʝ: ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʦʚʦʱʥʳʝ ʦʩʪʘʪʢʠ, ʙʫʤʘʛʘ, ʨʘʩʪʠʪʝʣʴʥʳʝ 
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ʤʘʩʣʘ, ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠ ʜʨ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ɻʪʠʭ ʟʘʛʨʷʟʥʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʫʛʣʝʨʦʜ;  

ü ʞʠʚʦʪʥʳʝ: ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʚʳʜʝʣʝʥʠʷ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, ʦʩʪʘʪʢʠ ʞʠ-

ʚʦʪʥʳʭ ʪʢʘʥʝʡ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʠ ʜʨ. ʆʩʥʦʚʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ɻ ʣʝ-

ʤʝʥʪʦʤ ʵʪʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʟʦʪ.  

ɹr ʪʦʚʳʝ ʩʪʦʢʠ ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ 60 % ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 40 % ʤʠʥʝʨʘʣʴʥʚʭ 

ʟʘʛʨʷʟʥʝʥʠʡ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʦʢʠ ʠʤʝʶʪ ʜʨʫʛʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ, ʜʨʦʞʞʝʚʳʝ ʠ ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʢʠ, ʨʘʟʣʠʯʥʳʝ ʙʘʢʪʝʨʠʠ. ɺ ʙʳʪʦʚʳʭ ʩʪʦ-

ʢʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ï ʚʦʟʙʫʜʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ (ʭʦʣʝʨʥʳʡ ʚʠʙʨʠʦʥ, ʰʠʛʝʣʣʘ, ʩʘʣʴʤʦʥʝʣʣʘ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʷʡʮʘ ʛʝʣʴ-

ʤʠʥʪʦʚ. ɺ ʧʨʦʤʩʪʦʢʘʭ ʥʝʢʦʪʦʨʳʭ ʧʦʠʟʚʦʜʩʪʚ (ʢʦʞʝʚʝʥʥʳʝ ʟʘʚʦʜ,r ʬʘʙʨʠʢʠ 

ʦʙʨʘʙʦʪʢʠ ʰʝʨʩʪʠ ʠ ʪ.ʧ.) ʪʘʢʞʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚʦʟʙʫʜʠʪʝʣʠ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʦ ʬʠʟʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʤʦʛʫʪ ʙʳʪʴ ʥʝʨʘʩ-

ʪʚʦʨʠʤʳʝ, ʨʘʩʪʚʦʨʠʤʳʝ ʠ ʢʦʣʣʦʠʜʥʳʝ. ʊʘʢʦʝ ʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʦʜʫ ʧʨʠ-

ʤʝʩʝʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ 

ʩʪʦʯʥʳʭ ʚʦʜ. 

ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʥʦʚʳʚʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʩʚʦʡʩʪʚʘʭ ʵʪʠʭ ʚʦʜ ʠ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʧʨʠʤʝʩʝʡ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʜʠʩʧʝʨʩʥʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʧʨʠʤʝʩʝʡ (ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʃ.ɸ.ʂʫʣʴʩʢʦʛʦ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 7.3.   
 

 
 

ʈʠʩ. 7.3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʦʯʥʳʭ ʚʦʜ 

 

ɻʝʪʝʨʦʛʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ï ʵʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʚʫʭʬʘʟʥʳʝ ʩʤʝʩʠ. ʂ 

I  ʛʨʫʧʧʝ ɻ ʪʠʭ ʚʦʜ ï ʚʟʚʝʩʷʤ ï ʦʪʥʦʩʷʪ ʩʫʩʧʝʥʟʠʠ, ɻ ʤʫʣʴʩʠʠ ʠ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʧʣʘʥʢʪʦʥ. ʈʘʟʤʝʨʳ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʝ 1ʤʢʤ. II  ʛʨʫʧʧʫ ï 

ʢʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ ï ʦʙʨʘʟʫʶʪ ʪʘʢʞʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʤʝʩʠ, ʦʜʥʘʢʦ ʟʜʝʩʴ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʩʝʡ ʥʘʭʦʜʷʪʩʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 

ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ 0,01é1ʤʢʤ. 

ʇʦʜ ʛʦʤʦʛʝʥʥʳʤʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʧʦʥʠʤʘʶʪ ʦʜʥʦʬʘʟʥʳʝ ʩʤʝʩʠ ï ʤʦ-

ʣʝʢʫʣʷʨʥʳʝ (III  ʛʨʫʧʧʘ) ʠ ʠʩʪʠʥʥʳʝ (IV  ʛʨʫʧʧʘ) ʨʘʩʪʚʦʨʳ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 
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ʨʝʯʴ ʠʜʝʪ ʦ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʚʦʜʝ ʛʘʟʘʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ ʨʘʩʪʚʦʨʠʤʳʭ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʦ ʧʨʠʤʝʩʷʭ, ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ ʜʠʩʩʦʮʠʠʨʫʶʪ 

ʥʘ ʠʦʥʳ. 

ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʩʪʦʯʥʳʝ ʚʦʜʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʧʨʠʤʝʩʝʡ, ʥʘʧʨʠʤʝʨ, ʩ ʨʘʩʪʚʦʨʝʥʥʳʤʠ 

ʩʦʣʷʤʠ ʠ ʚʟʚʝʰʝʥʥʳʤʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʝʢʦʪʦʨʦʡ ʫʩʣʦʚʥʦʩʪʠ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʦ ʥʝ ʩʥʠʞʘʝʪ ʝʝ ʫʜʦʙʩʪʚʘ. 

ʉʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷ-

ʪʠʠ ʨʘʟʣʠʯʘʶʪʩʷ. ɼʘʞʝ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʦʜʥʦʛʦ ʪʠʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ ʩʙʨʘʩʳʚʘʪʴʩ ̫ʩʪʦʯʥʳʝ ʚʦʜʳ ʨʘʟʣʠʯ-

ʥʦʛʦ ʦʙʲʝʤʘ ʠ ʩʦʩʪʘʚʘ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʦʢʠ ʜʝʣʷʪʩʷ ʥʘ: 

1) ʫʩʣʦʚʥʦ-ʯʠʩʪʳʝ ʚʦʜʳ ï ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʦʣʴʢʦ ʧʦʚʳʝʰʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ; 

2) ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʛʨʫʧʧʳ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩ:̫ ʘ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʠʥʝʨʘʣʴ-

ʥʳʝ; ʙ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʯʝʩʢʠʝ; ʚ) ʦʨʛʘʥʠʯʝʩʢʠʝ, ʷʜʦʚʠʪʳʝ ʚʝ-

ʱʝʩʪʚʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʪʘʢʞʝ ʧʦ ʩʣʝʜʫʶ-

ʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

V ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ï ʚʳʩʦʢʦ- ʠ ʩʣʘʙʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ; 

V ʧʦ ʘʢʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʩʨʝʜʳ ï ʤʘʣʦʘʛʨʝʩʩʠʚʥʳʝ ʚʦʜʳ (ʩʣʘʙʦʢʠʩʣʳʝ ʩ 

ʨʅ = 6é6,6 ʠ ʩʣʘʙʦʱʝʣʦʯʥʳʝ ʩ ʨʅ = 8é9) ʠ ʩʠʣʴʥʦʘʛʨʝʩʩʠʚʥʳʝ (ʩʠʣʴʥʦ-

ʢʠʩʣʳʝ ʩ ʨʅ < 6 ʠ ʩʠʣʴʥʦʱʝʣʦʯʥʳʝ ʩ ʨʅ > 9). 

ɼʦʞʜʝʚʳʝ ʩʪʦʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʷʶʪʩʷ ʚʝʱʝ-

ʩʪʚʘʤʠ, ʩʤʳʚʘʝʤʳʤʠ ʩ ʪʚʝʨʜʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʘʢʠʝ ʚʦʜʳ ʩʣʝʜʫʝʪ ʦʯʠʱʘʪʴ 

ʚʤʝʩʪʝ ʩ ʧʨʦʤʩʪʦʢʘʤʠ. 

 

7.3. ɿʘʛʨʷʟʥʝʥʠʝ ʚʟʚʝʰʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʅʝʨʘʩʪʚʦʨʠʤʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʩʪʦʢʘʭ  ʚ ʚʠʜʝ ʛʨʫʙʳʭ ʩʫʩ-

ʧʝʥʟʠʠʡ (ʨʘʟʤʝʨ rʯʘʩʪʠʮ ʙʦʣʴʰʝ 100 ʤʢ) ʠ ʪʦʥʢʠʭ ʵʤʫʣʴʩʠʡ (ʯʘʩʪʠʮ r100ï0,1 

ʤʢ).  

ʅʘʛʨʫʟʢʫ ʧʦ ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʞʠ-

ʪʝʣʷ ʟʘ ʩʫʪʢʠ ʤʦʞʥʦ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʯʠʪʘʪʴ ʪʘʢʦʡ:  

ð ʨʘʟʜʝʣʴʥʘʷ ʢʘʥʘʣʠʟʘʮʠʷ: 60-80 ʛ, ʠʟ ʥʠʭ 70-80 % ð ʣʝʪʫʯʠʝ ʚʝʱʝʩʪʚʘ;  

ð ʦʙʱʝʩʧʣʘʚʥʘʷ ʢʘʥʘʣʠʟʘʮʠʷ: 70-90 ʛ, ʠʟ ʥʠʭ 60-80 % ð ʣʝʪʫʯʠʝ ʚʝʱʝ-

ʩʪʚʘ.  

ʉʙʨʘʩʳʚʘʝʤʳʡ ʢʘʞʜʳʤ ʞʠʪʝʣʝʤ ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦ-

ʩʪʦʤ ʫʨʦʚʥʷ ʞʠʟʥʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʤʝʨʘ ʛʦʨʦʜʘ, ʥʦ ʵʪʦʪ ʨʦʩʪ ʦʪʩʪʘʝʪ ʦʪ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʥʜʝʥʮʠʠ ʩʙʦʨʘ ʚʩʝ ʙʦʣʝʝ 

ʨʘʟʙʘʚʣʝʥʥʳʭ ʧʦʪʦʢʦʚ.  

ʇʣʦʭʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ, ʧʨʦʧʫʩʢʘʶʱʠʭ ʧʘʨʘʟʠʪʥʫʶ 

ʚʦʜʫ, ʫʩʠʣʠʚʘʝʪ ʵʪʫ ʪʝʥʜʝʥʮʠʶ.  

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʢʦʣʠʯʝʩʪʚʘ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʩʣʝ 

ʧʨʦʮʝʞʠʚʘʥʠʷ ʥʘ ʨʝʰʝʪʢʝ ʠ ʦʪʜʝʣʝʥʠʷ ʧʝʩʢʘ ʠʟ ʠʩʭʦʜʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʥʝ 
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ʫʯʠʪʳʚʘʶʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʦʙʨʘʥʥʳʝ ʥʘ ʩʪʘʜʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʠʞʝ.  

ƴ ʇʨʦʮʝʞʠʚʘʥʠʝ ʥʘ ʨʝʰʝʪʢʝ  

ð 2-5 ʣ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ, ʦʪʜʝʣʝʥʥʳʭ ʥʘ ʨʝʰʝʪʢʝ ʩ ʧʨʦʟʦ-

ʨʦʤ 40 ʤʤ.  

ð 5-10 ʣ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ, ʦʪʜʝʣʝʥʥʳʭ ʥʘ ʨʝʰʝʪʢʝ ʩ ʧʨʦʟʦ-

ʨʦʤ 20 ʤʤ.  

ð 10-25 ʣ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ, ʦʪʜʝʣʝʥʥʳʭ ʥʘ ʨʝʰʝʪʢʝ ʩ ʧʨʦ-

ʟʦʨʦʤ 6 ʤʤ.  

ʇʦʩʣʝ ʩʮʝʞʠʚʘʥʠʷ ʠ ʧʨʝʩʩʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʵʪʠʭ ʦʪʭʦʜʘʭ ʩʦ-

ʩʪʘʚʣʷʝʪ 60-75 %.  

ƴ ʆʪʜʝʣʝʥʠʝ ʧʝʩʢʘ  

ɺ ʦʙʱʝʩʧʣʘʚʥʦʡ ʩʠʩʪʝʤʝ ʢʘʥʘʣʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʝʥʥʦʛʦ ʧʝʩʢʘ ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12 ʣ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʩʪʨʦʝʥʥʦʡ ʦʩʦʙʥʷ-

ʢʘʤʠ, ʠ 5 ʣ ʧʨʠ ʟʘʩʪʨʦʡʢʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ ʜʦʤʘʤʠ.  

ƴ ʆʪʜʝʣʝʥʠʝ ʞʠʨʦʚʳʭ ʚʝʱʝʩʪʚ  

ʂʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʚʠʜʘ ʟʘʩʪʨʦʡʢʠ. ʅʘʧʨʠʤʝʨ, ʚʦ ʌʨʘʥʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʤʘʩʩʘ ʣʠʧʠʜʦʚ ʦʪ 16 

ʜʦ 18 ʛ ʥʘ 1 ʕɾ (ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʞʠʪʝʣʷ) ʚ ʩʫʪʢʠ. ʅʦ ʪʦʣʴʢʦ ʯʘʩʪʴ ʠʭ ʤʦʞʝʪ 

ʟʘʩʪʳʚʘʪʴ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ (ʬʨʘʢʮʠʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ) ʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠʟʚʣʝʢʘʪʴʩʷ ʚ ʞʠʨʦʣʦʚʢʝ ð ʦʙʳʯʥʦ ʣʠʰʴ 10-20 % ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ, ʪ. ʝ. 1,5-3,5 ʛ ʥʘ 1 ʕɾ ʚ ʩʫʪʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 15 ʦʉ. 
ʇʨʠ ʠʟʚʝʩʪʥʳʭ ʥʦʨʤʝ ʚʦʜʦʦʪʚʝʜʝʥʠʷ qʥ (ʣ/ʩʫʪ) ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʢʦʣʠ-

ʯʝʩʪʚʝ ʟʘʛʨʷʟʥʝʥʠʡ (ʛ), ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʫʪʢʠ, ʤʦʞʥʦ ʦʧʨʝ-

ʜʝʣʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʟʚʝʩʠ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ: 

,
q

1000ʘ
ʨ

ʥ

Ö
=                                            (7.1) 

ʛʜʝ ʨ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʡ, ʤʛ/ʣ; 

ʘ ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʝʥʠʡ ʦʪ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʣ/ʩʫʪ; 

qʥ ï ʥʦʨʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʣ/ʩʫʪ. 

  

7.4. ɿʘʛʨʷʟʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʦʢʘʟʘʪʝʣʠ ɹʇʂ ʠʍʇʂ 

 

ʃʶʙʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʩʧʦʩʦʙʥʦ ʦʢʠʩʣʷʪʴʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩ-

ʣʦʨʦʜʘ ʚʦʟʜʫʭʘ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʤʠʥʝʨʘʣʠʟʘʪʦʨʦʚ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ, ʧʦʧʘʜʘ ̫ʚ ʚʦʜʦʝʤ, ʧʦʜʚʝʨʛʘʪʁʩʷ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʦʢʠʩʣʝʥʠʶ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʜʚʝ ʬʘʟʳ: ʚ ʧʝʨʚʦʡ ʬʘʟʝ ʦʢʠʩʣʷʶʪʩʷ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨ-

ʞʘʱʠʝ ʫʛʣʝʨʦʜ (ʚ ʚʦʜʫ ʧʦʩʪʫʧʘʝʪ ʫʛʣʝʢʠʩʣʦʪʘ); ʚʦ ʚʪʦʨʦʡ ʬʘʟʝ ʧʨʦʠʩʭʦʜʠʪ 

ʦʢʠʩʣʝʥʠʝ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʣʝʡ ʘʟʦʪʠʩʪʦʡ ʢʠʩʣʦʪʳ, 

ʘ ʟʘʪʝʤ ï ʥʠʪʨʘʪʦʚ. ʕʪʘ ʬʘʟʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʥʠʪʨʠʬʠʢʘʮʠʠ. ɽʩʣʠ ʩʦʜʝʨʞʘʥʠʝ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʚʝʣʠʢʦ, ʪʦ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ (ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ) ʧʨʠ 

ʦʜʠʥʘʢʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʣʠʯʝ-

ʩʪʚʫ ʦʩʪʘʶʱʠʭʩʷ ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʏʝʤ ʤʝʥʴʰʝ ʦʩʪʘʝʪʩʷ 

ʚ ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʝʤ ʙʦʣʴʰʝ ʟʘʤʝʜʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʦʢʠʩʣʝʥʠʷ:  
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ʛʜʝ Lt ï ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʟʘ ʚʨʝʤ ̫t; 

     Lʘ ï ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʦʢʠʩʣʝʥʠʷ ʚʩʝʛʦ ʠʤʝʶʱʝʛʦʩʷ ʚ 

ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ; 

     k1 ï ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ. ɿʥʘʯʝʥʠʝ 

ʢʦʥʩʪʘʥʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨ.r 

ʇʦ ʥʘʣʠʯʠʶ ʚ ʚʦʜʝ ʩʦʣʝʡ ʘʟʦʪʠʩʪʦʡ ʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪ ʩʫʜ̫ʪ ʦ ʧʦʣʥʦʪʝ 

ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɽʩʣʠ ʚ ʚʦʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪ-

ʨʘʪʦʚ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʫʞʝ ʟʘʢʦʥʯʠʣʦʩʴ. 

ʇʨʠ ʤʘʣʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʞʥʦ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʠʩʣʦʨʦʜ, ʩʦʜʝʨʞʘʱʠʡʩʷ 

ʚ ʥʠʪʨʠʪʘʭ ʠ ʥʠʪʨʘʪʘʭ. ʇʨʦʮʝʩʩ ʦʪʱʝʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʦʪ ʵʪʠʭ ʩʦʣʝʡ ʥʘʟʚrʘ-

ʝʪʩʷ ʜʝʥʠʪʨʠʬʠʢʘʮʠʝʡ. 

ʇʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠ-

ʷʤʠ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʟʳʚʘʝʪʩʷ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʢʠʩʣʦʨʦʜʝ, ʦʙʦʟʥʘʯʘʝʪʩʷ ɹʇʂ ʠ ʠʟʤʝʨʷʝʪʩʷ ʚ ʤʛ ʆ2 ʥʘ 1 ʣ 

(ʤʛ/ʣ) ʠʣʠ ʚ ʛʨʘʤʤʘʭ ʆ2 ʥʘ 1 ʤ3 (ʛ/ʤ3). 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʨʘʩʯʝʪʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʣʠ-

ʯʠʥʘ ɹʇʂʧʦʣʥ, ʪ. ʝ. ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʧʦʣʥʦʛʦ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ. ʆʙʳʯʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 20-25 ʩʫʪʦʢ, ʧʦʵʪʦʤʫ ʟʘ 

ʚʝʣʠʯʠʥʫ ɹʇʂʧʦʣʥ ʧʨʠʥʠʤʘʶʪ ɹʇʂ20. ʄʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ɹʇʂ ʠ ʟʘ 5 ʠʣʠ 10 ʩʫ-

ʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 Áʉ (ɹʇʂ5 ʠ ɹʇʂ10), ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʞʥʦ ʧʝʨʝʩʯʠʪʘʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɹʇʂʧʦʣʥ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ɹʇʂ20 ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 ,
q

1000ʘ
L

ʥ

ʘ

Ö
=                                           (7.3) 

ʛʜʝ La ï ɹʇʂ20, ʤʛ/ʣ; ʘ ï ɹʇʂ20, ʛ/ʩʫʪ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ; qʥ ï ʥʦʨʤʘ ʚʦ-

ʜʦʦʪʚʝʜʝʥʠʷ, ʣ/ʩʫʪ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ɹʇʂ20 ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʩʪʦʡʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ, ʠ ʨʘʩʭʦʜ ʯʘʩʪʠ ʦʨ-

ʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʧʨʠʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠ ̫ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʯʥʦʡ 

ʚʦʜʝ ʩʣʫʞʠʪ ʧʦʢʘʟʘʪʝʣʴ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠ ̫ʢʠʩʣʦʨʦʜʘ ʍʇʂ. ʍʠʤʠʯʝ-

ʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ ï ɻ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʧʦʣ-

ʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚ ʚʦʜʝ ʩʦʝʜʠʥʝʥʠʡ (ʧʝʨʝʚʦʜ ʫʛʣʝʨʦʜʘ ʠʟ ʦʨʛʘʥʠʢʠ 

ʚ H2CO3, ʅ ï ʚ ʅ2ʆ, N ï ʚ NH4, S ï ʚ SO2). 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʍʇʂ ʠ ɹʇʂ20 ʩʣʫʞʠʪ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠʨʦʩʪʘ ʤʠʢʨʦʙʥʦʡ 

ʩʨʝʜʳ. ɼʣʷ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ ɹʇʂ20 ʩʦʩʪʘʚʣʷʝʪ 86 % ʦʪ ʍʇʂ, ʘ ʜʣʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʢʦʚ ʍʇʂ ʧʨʝʚʳʰʘʝʪ ɹʇʂ20 ʥʘ 50 % ʠ ʙʦʣʝʝ. 

 ʇʦ ʚʝʣʠʯʠʥʝ ʩʦʦʪʥʦʰʝʥʠ ̫ɹʇʂ20 ʠ ʍʇʂ ʦʧʨʝʜʝʣʷʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ.  
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ʅʘʛʨʫʟʢʘ ɹʇʂ5 (ʦʙʦʟʥʘʯʝʥʠʝ ɹʇʂ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʦʣʞʥʦ ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ 

ɹʇʂ5, ʝʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʠʥʘʯʝ), ʧʨʠʥʦʩʠʤʘʷ ʩ ʙʳʪʦʚʳʤʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ, ʧʦ-

ʩʣʝ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʦʮʝʥʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʥʘ ʯʝ-

ʣʦʚʝʢʘ ʚ ʩʫʪʢʠ):  

ð ʨʘʟʜʝʣʴʥʘʷ ʢʘʥʘʣʠʟʘʮʠʷ: 50-70 ʛ;  

ð ʦʙʱʝʩʧʣʘʚʥʘʷ ʢʘʥʘʣʠʟʘʮʠʷ: 60-80 ʛ.  

ʇʨʠʤʝʨʥʦ ʪʨʝʪʴ ʵʪʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʨʘʩʪʚʦʨʠʤʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʜʚʝ ʪʨʝʪʠ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʚʠʜʝ ʯʘʩʪʠʮ (ʦʩʝʜʘʶʱʠʭ ʠʣʠ ʥʝʪ). ɺ ʦʙʱʝʩʧʣʘʚʥʦʡ ʩʠʩʪʝʤʝ ʢʘʥʘʣʠʟʘ-

ʮʠʠ ʩʦʜʝʨʞʘʥʠʝ ʦʩʝʜʘʶʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʰʝ, 

ʯʝʤ ʚ ʨʘʟʜʝʣʴʥʦʡ, ʥʦ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. ʆʪʥʦʰʝʥʠʝ 

ʍʇʂ/ɹʇʂ5 ʜʣʷ ɻʉɺ ʯʘʱʝ ʚʩʝʛʦ ʦʩʪʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2-2,8. ʕʪʦ ʦʪʥʦʰʝʥʠʝ ʚʳʰʝ 

ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ (2,2-2,8) ʠ ʥʠʞʝ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ (2-2,3).  

 

7.5. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ʧʨʦʤʩʪʦʢʠ ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ ʛʦʨʦʜʩʢʫʶ ʙʳʪʦʚʫʶ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʝʪʴ, ʧʦʵʪʦʤʫ ʥʘ ʛʦʨʦʜʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʦʙʳʯʥʦ 

ʧʦʩʪʫʧʘʶʪ ʩʤʝʰʘʥʥʳʝ ʚʦʜʳ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʢʦʪʦʨʳʭ ʩʠʣʴʥʦ ʢʦʣʝʙ-

ʣʝʪʩʷ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʵʪʦʡ ʩʤʝʩʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʫʨʘʚʥʝʥʠʶ 

 ,
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=                                       (7.4) 

ʛʜʝ ʨʙ, ʨʧʨ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ (ʧʦ ʢʘʞʜʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ) ʩʪʦʯʥʳʭ ʚʦʜʘʭ, ʛ/ʤ3; 

Qʙ, Qʧʨ ï ʨʘʩʭʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʤ3/ʩʫʪ. 

ʉʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʦʩʪʘʝʪʩʷ ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʧʦʩʪʦʷʥʥʳʤ. ɺ ʩʨʝʜʥʝʤ ʦʪ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʫʪʢʠ ʚ ʩʪʦʯʥʳʝ ʚʦʜʳ ʩ 

ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʧʦʩʪʫʧʘʝʪ: ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʳʭ ʩʦʣʝʡ ï 8 ʛ, ʭʣʦʨʠʜʦʚ ï 9 ʛ, ʬʦʩ-

ʬʘʪʦʚ ï 1,7 ʛ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʢʘʭ ʪʝʤ ʥʠʞʝ, ʯʝʤ ʚʳʰʝ ʥʦʨʤʘ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʩʪʦʢʠ, ʥʘʦʙʦʨʦʪ, ʩʠʣʴʥʦ ʢʦʣʝʙʣʝʪʩ ̫ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠ-

ʯʠʥ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɹʇʂ ʩʤʝʩʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠʩʧʦʣʴʟʫʶʪ ʘʥʘʣʦʛʠʯʥʫʶ ʬʦʨ-
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ʛʜʝ Lʙ, Lʧʨ ï ɹʇʂ20 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ; 

Qʙ, Qʧʨ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʭʦʜ ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʤ3/ʩʫʪ. 

 

7.6. ʉʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ. 

 

ʆʮʝʥʢʫ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʘʥʠ-

ʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʦʣʥʳʡ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʧʨʝʜʝ-

ʣʷʝʪ: ʪʝʤʧʝʨʘʪʫʨʫ, ʮʚʝʪ, ʟʘʧʘʭ, ʤʫʪʥʦʩʪʴ, ʘʢʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʨʅ, ʩʫʭʦʡ ʦʩʪʘ-
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ʪʦʢ, ʧʣʦʪʥʳʡ ʦʩʪʘʪʦʢ ʠ ʧʦʪʝʨʠ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ; ʢʦʣʠʯʝʩʪʚʦ ʚʟʚʝʰʝʥʥʭr ʚʝ-

ʱʝʩʪʚ (ʧʦ ʦʙʲʝʤʫ ʠ ʤʘʩʩʝ), ʦʢʠʩʣʷʝʤʦʩʪ;ɹ ʍʇʂ ʠ ɹʇʂ; ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ (ʦʙ-

ʝɦʛʦ ʘʤʤʦʥʠʡʥʦʛʦ, ʥʠʪʨʠʪʥʦʛʦ, ʥʠʪʨʘʪʥʦʛʦ), ʩʦʣʠ ʬʦʩʬʦʨʘ, ʭʣʦʨʘ ʠ ʩʝʨʳ, ʪʷ-

ʞʝʣʳʝ ʤʝʪʘʣʣ  rʠ ʜʨʫʛʠʝ ʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ; ʇɸɺ; ʥʝʬʪʝʧʨʦʜʫʢʪ;r ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ.  

ɺʝʩʴʤʘ ʚʘʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʢʘʟʳʚʘʶʱʝʡ ʙʦʣʴʰʦʝʡ ʚʣʠʷ-

ʝʥʠʝ ʥʘ ʩʢʦʨʦʩʪ ɹʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ. 

ʎʚʝʪ ʠ ʟʘʧʘʭ ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʪʦʯʥʳʭ ʚʦʜ 

(ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ-ʜʝʛʫʪʩʪʘʦʨʘʤʠ). ɹʳʪʦʚʳʝ ʩʪʦʢʠ ʦʙʳʯʥʦ ʠʤʝʶʪ ʩʣʘ-

ʙʫʶ ʞʝʣʪʦʚʘʪʦ-ʙʫʨʫ  ʁʠʣʠ ʩʝʨʫʶ ʦʢʨʘʩʢʫ. ʀʥʪʝʥʩʠʚʥʳʝ ʦʢʨʘʩʢʠ ʜʨʫʛʠʭ ʦʪʪʝʥ-

ʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʤʝʩʠ ʧʨʦʤʩʪʦʢʦʚ. ɿʘʧʘʭ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʚʦʜʳ 20 Áʉ, ʦʧʠʩʳʚʘʶʪ ʝʛʦ ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ (ʬʝʢʘʣʴʥʳʡ, ʙʦʣʦʪʥʳʡ, ʬʝ-

ʥʦʣʴʥʳʡ ʠ ʪ. ʜ.) ʠ ʦʮʝʥʠʚʘʶʪ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʙʘʣʣʘʭ.  

ɸʢʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʚʦʜʳ ʚʳʨʘʞʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʨʅ. ʆʪ ʚʝʣʠʯʠʥʳ ʵʪʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʩʢʦʨʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

ʨʅ = 6,5ï8,5.  

ʄʫʪʥʦʩʪʴ (ʠʣʠ ʧʨʦʟʨʘʯʥʦʩʪʴ) ʷʚʣʷʝʪʩʷ ʦʙʠɦʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʛʨʷʟʥʝʥʥʦ-

ʩʪʠ ʩʪʦʢʦʚ ʥʝʨʘʩʪʚʦʨʠʤʳʤʠ ʠ ʢʦʣʣʦʠʜʥʳʤʠ ʧʨʠʤʝʩʷʤʠ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʛʦʨʦʜ-

ʩʢʠʭ ʩʪʦʢʦʚ ʦʙʳʯʥʦ ʨʘʚʥʘ 1ï3 ʩʤ, ʘ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ï 15 ʩʤ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ ï 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʜʦʣʞʥʘʷ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ 30 ʩʤ). 

ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ï ʧʦʢʘʟʘʪʝʣʴ, ʦʮʝʥʠʚʘʝʤʳʡ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʠʤʝʩʝʡ, 

ʟʘʜʝʨʞʠʚʘʝʤʳʭ ʥʘ ʙʫʤʘʞʥʦʤ ʬʠʣʴʪʨʝ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣ ʁʦʮʝʥʠʚʘʶʪ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʩʘʜʢʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷ-

ʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠ ̫ʦʪʩʪʦʡʥʠʢʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝ-

ʱʝʩʪʚ ʚ ʛʦʨʦʜʩʢʠʭ ʩʪʦʢʘʭ ʦʙʳʯʥʦ ʨʘʚʥʘ 100ï500 ʤʛ/ʣ. 

ʇʦʜ ʦʢʠʩʣʷʝʤʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʡ. ɼʣʷ ʛʦʨʦʜʩʢʠʭ ʩʪʦʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʦʩ-

ʥʦʚʥʦʤ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʩʯʠʪʘʪʁ, ʯʪʦ ʦʢʠʩʣʷʝʤʦʩʪ ɹʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʦʡ ʪʦʣʴʢʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʢʠʩʣʠʪʝʣʷ 

ʨʘʟʣʠʯʘʝʪʩʷ ʭʠʤʠʯʝʩʢʘ ̫ʠ ʙʠʦʭʠʤʠʯʝʩʢʘ ̫ʦʢʠʩʣʷʝʤʦʩʪʴ. 

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʇʈʆɺɽʈʂʀ 

1. ɺʠʜʳ ʟʘʛʨʷʟʥʝʥʠʡ ʩʪʦʯʥʳʭ ʚʦʜ. 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

3. ʆʙʲʷʩʥʠʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚʦʜ ʧʦ ʜʠʩʧʝʨʩʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʨʠʤʝʩʝʡ. 

4. ʇʦʷʩʥʠʪʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʩʪʦʢʦʚ. 

5. ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ʩʫʱʥʦʩʪʴ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ, 
ʦʧʨʝʜʝʣʝʥʠʝ, ʥʦʨʤʳ). 

6. ʆʙʲʷʩʥʠʪʝ ʧʦʥʷʪʠʝ ʍʇʂ. 

7. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʍʇʂ? 

8. ʏʪʦ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ɹʇʂ ʠ ʍʇʂ? 

9. ʂʘʢʠʝ ɺʳ ʟʥʘʝʪʝ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʦʯʥʳʭ ʚʦʜ? 

10. ʏʪʦ ʪʘʢʦʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʯʪʦ ʢ ʥʠʤ ʦʪʥʦʩʠʪʩʷ? 



87 

 

ɻʣʘʚʘ 8. ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

 

8.1. ʅʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦʝʤʘʭ 

ɺʩʪʨʝʯʘʶʪʩʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʦ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʩʙʨʘʩʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʦʜʦʝʤ. ʉʪʦʯʥʳʝ ʚʦʜʳ ʧʨʠ ʵʪʦʤ, ʥʝʩʷ ʚ 

ʩʝʙʝ ʚʨʝʜʥʳʝ ʧʨʠʤʝʩʠ, ʚʳʟʳʚʘʶʪ ʚ ʚʦʜʦʝʤʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɼʦ ʧʨʝ-

ʜʝʣʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʜʦʧʫʩʪʠʤʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʣʠʤʠʪʦʤ, ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʳ ʠ ʠʥʦʛʜʘ ʦʩʪʘʪʁʩʷ ʙʝʟʚʨʝʜʥʳʤʠ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʚʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʩʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ (ʨʝʢʠ, ʨʫʯʴʠ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʟʝʨʘ, ʧʨʫʜʳ, ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʝ ʢʘʥʘʣʳ) ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘ-

ʨʘʢʪʝʨʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ:  

I- ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

II - ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʜʣʷ ʢʫʧʘʥʠʷ, ʩʧʦʨʪʘ ʠ ʦʪʜʳʭʘ 

ʥʘʩʝʣʝʥʠʷ); 

III -  ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʢʠʩ-

ʣʦʨʦʜʫ; 

IV- ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʧʨʦʯʠʭ ʚʠʜʦʚ ʨʳʙ. 

 

ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʳ 

ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʤʝʩʪʘʭ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ʩʯʠʪʘʶʪʩʷ ʟʘ-

ʛʨʷʟʥʝʥʥʳʤʠ, ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚʘ ʚʦʜʳ ʚ ʥʠʭ ʠʟʤʝʥʠʣʠʩʴ ʧʦʜ 

ʧʨʷʤʳʤ ʠʣʠ ʢʦʩʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʙʳʪʦʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʠ ʩʪʘʣʠ ʥʝʧʨʠʛʦʜʥʳʤʠ (ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ) 

ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʘʚʠʣʘʤʠ (ʉʘʥʇʠʅ ʈʋʟ ˉ 0255-08. ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʛʠʛʠʝʥʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝ-

ʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʉʘʥʇʠʅ ʈʋʟ ˉ 0318-15 ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʧʨʦ-

ʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʚʦʜʳ ʚʦʜʦʸʤʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙ-

ʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʋʟɼʩʪ 950:2000 ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘ-

ʯʝʩʪʚʦʤ. ɺʦʜʘ ʧʠʪʴʝʚʘʷ) ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʚʠʜʘ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦ-

ʜʦʝʤʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʜʣʷ ʚʦʜʦʝʤʦʚ ʧʠʪʴʝʚʦʛʦ 

ʠ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ; ʜʣʷ ʚʦʜʦʝʤʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. 

ʂ ʧʝʨʚʦʤʫ ʚʠʜʫ ʦʪʥʦʩʷʪʩʷ ʫʯʘʩʪʢʠ ʚʦʜʦʝʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩ-

ʪʦʯʥʠʢʘ ʧʠʪʴʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʱʝ-

ʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂʦ ʚʪʦʨʦʤʫ ʚʠʜʫ ï ʚʦʜʦʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʢʫʧʘʥʠʷ, 

ʩʧʦʨʪʘ ʠ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʜʦʝʤʳ ʚ ʯʝʨʪʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʫ. ʆʪ-

ʥʝʩʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʚʦʜʦʝʤʘ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʠʜʫ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʦʨʛʘʥʘʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʝʤʘ. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳ-

ʰʘʪʴ ʇɼʂ: ʜʣʷ ʤʥʦʛʦʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝ ʙʦʣʝʝ ï 0,1 ʤʛ/ʣ, ʜʣʷ ʥʝʩʝʨʥʠ-

ʩʪʳʭ ï 0,3 ʤʛ/ʣ. ɼʣʷ ʨʳʙʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʘʢʚʘʪʦʨʠʡ ʥʦʨʤʘʪʠʚ ʇɼʂ ʧʦ ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʘʤ ʫʩʪʘʥʦʚʣʝʥ ʥʝ ʙʦʣʝʝ ï 0,05 ʤʛ/ʣ. 
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ʂʨʠʪʝʨʠʷʤʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʝʸ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ (ʮʚʝʪʘ, ʟʘʧʘʭʘ, ʧʨʠʚʢʫʩʘ) ʠ ʧʦʷʚʣʝʥʠʷ ʚ ʥʝʡ ʚʨʝʜʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ  

ʠ ʜʨʫʛʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟ-

ʥʝʥʥʦʩʪʠ  ʜʦ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ, ʢʦʛʜʘ ʵʪʦ ʠʟʤʝʥʷʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʨʘʚʠʣʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʫʯʘʠ ʢʦʛʜʘ ʚ ʚʦ-

ʜʦʝʤ (ʠʣʠ ʚʦʜʦʩʪʦʢ) ʟʘʧʨʝʱʘʝʪʩʷ ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ, ʝʩʣʠ ʟʘ ʩʯʝʪ ʨʘʮʠʦʥʘʣʠ-

ʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʩʭʝʤ ʙʝʟʦʪʭʦʜʥʦʡ (ʤʘʣʦʦʪʭʦʜʥʦʡ) ʪʝʭʥʦʣʦʛʠʠ 

ʵʪʠ ʩʙʨʦʩʳ ʤʦʛʫʪ ʙʳʪʴ ʣʠʢʚʠʜʠʨʦʚʘʥʳ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʢʘʢ 

ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʳʧʫʩʢʠ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳ-

ʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʪʘʢ ʠ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʳʝ. 

 

8.2. ʋʩʣʦʚʠʷ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʛʦʨʦʜʩʢʫʶ ʚʦʜʦʦʪʚʦʜʷʱʫʶ ʩʝʪʴ ʠ 

ʚ ʚʦʜʦʝʤ 

 

8.2.1.  ʋʩʣʦʚʠʷ ʩʙʨʦʩʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʛʦʨʦʜʩʢʫʶ ʢʘʥʘ-

ʣʠʟʘʮʠʶ 

 

ɼʣʷ ʩʙʨʦʩʘ ʩʪʦʢʦʚ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʩʣʝ-

ʜʫʶʱʠʝ ʬʘʢʪʦʨ:r ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ ʢʘʥʘʣʠʟʘʮʠʠ, ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʨʘʙʦʪʳ ʢʘʥʘʣʠʟʘʮʦʥʥʳʭ ʩʝʪʝʡ, ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜ rʦʯʠʩʪʢʠ ʩʪʦʢʦʚ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʦʙʨʘʟʫʶ-

ʱʝʛʦʩʷ ʦʩʘʜʢʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʜʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ 

ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʦʨʨʦʜʠʨʦʚʘʪʴ. ʉʪʝʧʝʥʴ ʢʦʨʨʦʟʠʦʥʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʩʪʘʚʦʤ ʠ ʩʚʦʡʩʪʚʘʤʠ ʩʪʦʯʥʳʭ ʚʦʜ. ʂ ʪʦʤʫ ʞʝ ʯʘʩʪʴ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʟʘʛʨʷʟʥʝʥʠʡ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʪʝ-

ʯʝʥʠʷ ʤʦʛʫʪ ʚʳʧʘʜʘʪʴ ʚ ʦʩʘʜʦʢ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʟʘʩʦʨʘʤ ʠ ʟʘʢʫʧʦʨʢʘʤ ʩʝʪʠ, ʟʘ-

ʪʨʫʜʥʪ̫ʴ ʨʘʙʦʪʫ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ. ʇʦʵʪʦʤʫ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʩʙʨʦʩ ʚ ʙʳʪʦʚʫʶ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʝʪʴ ʩʪʦʢʦʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʞʠʨʘʤʠ, ʤʘʩʣʘʤʠ, ʩʤʦʣʘʤʠ, ʙʝʥ-

ʟʠʥʦʤ, ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʷʜʦʚʠʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʝʨʘʩʪʚʦʨʠʤʳʤʠ ʧʨʠʤʝ-

ʩ̫ ʤʠ. ʊʘʢʞʝ ʥʝʣʴʟʷ ʩʙʨʘʩr ʚʘʪʴ ʩʪʦʯʥʳʝ ʚʦʜr, ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴʩʷ 

ʷʜʦʚʠʪʳʝ ʠʣʠ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʛʘʟʳ. 

ʉʪʦʯʥʳʝ ʚʦʜʳ ʤʝʩʪʥʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʦʛʫʪ ʩʧʫʩʢʘʪʴʩʷ ʚ ʙʳʪʦʚʳʝ ʩʝʪʠ ʙʝʟ ʦʛʨʘʥʠʯʝ-

ʥʠʡ. ʉʪʦʯʥʳʝ ʚʦʜʳ ʤʷʩʦʢʦʤʙʠʥʘʪʦʚ ʠ ʢʦʞʝʚʝʥʥʳʭ ʟʘʚʦʜʦʚ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴʩʷ 

ʚ ʵʪʠ ʩʝʪʠ ʣʠʰʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. ʉʪʦʯʥʳʝ ʚʦʜʳ ʪʷʞʝʣʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʧʦʚʪʦʨʥʦ-ʦʙʦʨʦʪʥʦʡ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʉʧʣʘʚ ʩʥʝʛʘ ʧʦ ʩʝʪʷʤ ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʪʨʫʙʘʭ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 300 ʤʤ ʧʨʠ ʥʘʧʦʣ-

ʥʝʥʠʠ ʥʝ ʙʦʣʝʝ 0,5 ʜʠʘʤʝʪʨʘ ʠ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʳ ʥʝ ʤʝʥʝʝ 0,7 ʤ/ʩ. 

 

8.2.2.  ʋʩʣʦʚʠʷ ʩʙʨʦʩʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤʳ 

 

ʋʩʣʦʚʠʷ ʩʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤʳ ʫʩʪʘʥʦʚʣʝʥʳ ʉʘʥʇʠʅ ʈʋʟ ˉ 

0318-15 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʚʦʜʳ 

ʚʦʜʦʸʤʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè. ʇʨʘʚʠʣʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʥʦʨʤʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʜʣʷ ʚʦʜʦʝʤʦʚ ʧʦ ʜʚʫʤ ʚʠʜʘʤ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʂ ʧʝʨʚʦʤʫ 
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ʚʠʜʫ ʦʪʥʦʩʷʪʩʷ ʫʯʘʩʪʢʠ ʚʦʜʦʝʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʠʣʠ 

ʥʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʦ-

ʜʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂʦ ʚʪʦʨʦʤʫ ʚʠʜʫ ʦʪʥʦ-

ʩʷʪʩʷ ʫʯʘʩʪʢʠ ʚʦʜʦʝʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʢʫʧʘʥʠʷ, ʩʧʦʨʪʘ ʠ ʦʪʜʳʭʘ ʥʘʩʝʣʝ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʜʦʝʤʳ ʚ ʯʝʨʪʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʜʚʫʭ ʚʠʜʦʚ ʚʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʚʦʜʳ ʚʦʜʦʝʤʘ ʫ 

ʧʫʥʢʪʦʚ ʧʠʪʴʝʚʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʘʥʇʠʅ ʈʋʟ ˉ 0318-15. çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʝ ʪʨʝʙʦ-

ʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʚʦʜʳ ʚʦʜʦʸʤʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʚʦʜʦʪʦʢʦʚ ʠ ʚʦʜʦʝʤʦʚ: ʧʨʠ 

ʩʧʫʩʢʝ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤʳ ʧʝʨʚʦʛʦ ʚʠʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʩʦʜʝʨ-

ʞʘʥʠʝ ʥʝ ʜʦʣʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 0,25 ʤʛ/ʣ, ʘ ʚ ʚʦʜʦʝʤʘʭ ʚʪʦʨʦʛʦ 

ʚʠʜʘ ï ʥʘ 0,75 ʤʛ/ʣ; ʟʘʧʨʝʱʘʝʪʩʷ ʩʧʫʩʢ ʚ ʚʦʜʦʝʤʳ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʢʨʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 0,4 ʤʤ/ʩ 

ʜʣʷ ʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ ʠ 0,2 ʤʤ/ʩ ʜʣʷ ʚʦʜʦʭʨʘʥʠʣʠʱ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʚʦʜʦʝʤʘ (ʧʦʩʣʝ ʩʤʝʰʝʥʠʷ ʩ 

ʥʝʡ ʩʪʦʯʥʳʭ ʚʦʜ) ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠʞʝ 4 ʤʛ/ʣ, ʘ ʜʣʷ ʚʦʜʦʝʤʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʦʠʭ ʚʠʜʦʚ ʣʝʪʦʤ ʠ ʜʣʷ ʚʦʜʦʝʤʦʚ ʧʝʨʚʦʛʦ ʚʠʜʘ ʟʠʤʦʡ ï ʥʝ 

ʥʠʞʝ 6 ʤʛ/ʣ. 

 
 

ʈʠʩ. 8.1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʪʚʦʨʘ ʠ 

ʚʦʜʦʟʘʙʦʨʘ  

 

ʇʦʣʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ ʧʨʠ 20 Áʉ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 3 ʤʛ/ʣ 

ʜʣʷ ʚʦʜʳ ʚʦʜʦʝʤʦʚ ʧʝʨʚʦʛʦ ʚʠʜʘ ʠ 6 ʤʛ/ʣ ï ʜʣʷ ʚʦʜʦʝʤʦʚ ʚʪʦʨʦʛʦ ʚʠʜʘ. ɺ ʚʦʜʦ-

ʝʤʘʭ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʦʠʭ ʚʠʜʦʚ ɹʇʂ5 ʧʨʠ 20 Áʉ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 2 ʤʛ/ʣ. ʈʝʘʢʮʠʷ ʨʅ ʚʦʜʳ ʚʦʜʦʝʤʘ ʧʦʩʣʝ ʩʤʝʰʝʥʠʷ ʝʝ ʩʦ ʩʪʦʯʥʳʤʠ 

ʚʦʜʘʤʠ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʠʞʝ 6,5 (ʩʣʘʙʦʢʠʩʣʘʷ) ʠ ʚʳʰʝ 8,5 (ʱʝʣʦʯʥʘʷ). 

ɺʦʜʦʝʤʳ ʥʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʝʣ ʠ ʜʨʫʛʠʭ ʧʣʘʚʘʶʱʠʭ 
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ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ ʠ ʧʷʪʥʘ. ʇʦ ʷʜʦʚʠʪʳʤ ʠ ʨʘʜʠʦ-

ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʚ 

ʚʦʜʦʝʤʝ ʫ ʤʝʩʪʘ ʚʳʧʫʩʢʘ. 

ʊʘʢʞʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʘʭʦʚ ʠ ʧʨʠʚʢʫʩʦʚ, ʦʢʨʘʩʢʠ, 

ʧʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʪʝʤʧʝʨʘʪʫʨ,r ʩʦʜʝʨʞʘʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʠ ʜʨ. 

ʉʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʚʦʜʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ 1 ʢʤ 

ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʧʫʥʢʪʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʚ ʥʝʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʘʭ ʠ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʘʭ ï ʚ 1 ʢʤ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʧʫʥʢʪʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

 

 

 

 

 

 

 

 

 

ʋʩʣʦʚʠʷ ʩʧʫʩʢʘ ʚʦʜʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʈɼ 

84.3.6:2004 çʀʥʩʪʨʫʢʮʠʷ ʧʦ ʥʦʨʤʠʨʦʚʘʥʠʶ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ  ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜè ʠ ʈɼ 84.3.5:2004 çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ 

ʨʘʩʯʝʪʘ ʥʦʨʤ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ ʠ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ  ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜè 

ʋʩʣʦʚʠʷ ʩʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʸʪʦʤ 

ʩʤʝʰʝʥʠʷ ʠ ʨʘʟʙʘʚʣʝʥʠʷ ʠʭ ʚʦʜʦʡ ʚʦʜʦʪʦʢʘ (ʚʦʜʦʸʤʘ) ʥʘ ʧʫʪʠ ʦʪ ʤʝʩʪʘ ʠʭ 

ʩʙʨʦʩʘ ʜʦ ʙʣʠʞʘʡʰʠʭ ʧʫʥʢʪʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. (ʨʠʩ. 8.1)  

ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʥʳʝ ʦʙʲ-

ʝʢʪʳ ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʦʨʛʘʥʦʚ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʝ ʚʦʜ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʩʘʥʠʪʘʨʥʦ ï 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ ʠ ʦʨʛʘʥʘʤʠ ʨʳʙʦʦʭʨʘʥʳ.  

 

8.3. ʉʘʤʦʦʯʠʱʝʥʠʝ ʚʦʜʦʝʤʦʚ 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʚʦʜʦʝʤ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦ-

ʜʘʤʠ, ʥʝ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʆʥʘ ʠʟʤʝʥʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʙʘʚʣʝʥʠʷ ʩʪʦʯ-

ʥʳʭ ʚʦʜ ʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʳʜʝʣʝʥʠʷ, ʧʨʝʚʨʘʱʝʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʵʪʠʭ 

ʚʝʱʝʩʪʚ. ʇʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʵʪʦʤ ʚ ʚʦʜʦʝʤʘʭ, ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʮʝʩ-

ʩʘʤʠ ʩʘʤʦʦʯʠʱʝʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʨʘʟʙʘʚʣʝʥʠʷ ʠ ʩʘʤʦʦʯʠʱʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʦʙʝʟʚʨʝʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʝʤʘ. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚʦʜʦʝʤʘ 

ʜʦʩʪʠʛʘʝʪ ʛʨʘʥʠʮʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ, ʝʩʣʠ ʩʦʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʧʨʠʤʝʩʝʡ ʚ ʥʝʡ ʨʘʚʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʟʝ. ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʵʪʘ ʜʦʟʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʘʢ ɺʳ ʜʫʤʘʝʪʝ, ʧʦʯʝʤʫ ʢʦʥʪʨʦʣʴʥʳʡ 

ʩʪʚʦʨ ʫʩʪʨʘʠʚʘʶʪ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʠ-

ʣʦʤʝʪʨʝ ʦʪ ʤʝʩʪʘ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ? 
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ʇʨʦʮʝʩʩ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʦʝʤʦʚ ʦʪ ʧʦʧʘʜʘʶʱʠʭ ʚ ʥʝʛʦ ʟʘʛʨʷʟʥʝʥʠʡ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ: 

1) ʬʠʟʠʯʝʩʢʠʝ ï ʨʘʟʙʘʚʣʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ ʯʠʩʪʦʡ ʚʦʜʦʡ (ʩʥʠʞʘʝʪʩʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʡ), ʦʩʝʜʘʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʯʘʩʪʠʮ ʠ ʙʘʢʪʝʨʠʡ, ʫʣʴʪʨʘ-

ʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʉʦʣʥʮʘ (ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ); 

2) ʭʠʤʠʯʝʩʢʠʝ ï ʨʘʩʪʚʦʨʝʥʠʝ ʠ ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤʝ; 

3) ʙʠʦʣʦʛʠʯʝʩʢʠʝ ï ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦʜ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʛʠʜʨʦʙʠʦʥʪʦʚ (ʚʦʜʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʞʠʚʦʪʥʳʝ ʦʨʛʘʥʠʟʤʳ). 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʚʦʜʦʤy ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʟʙʘʚʣʷʶʪʩʷ (ʨʘʩ-

ʩʝʠʚʘʶʪʩʷ), ʘ ʯʘʩʪʴ ʠʭ (ʥʘʧʨʠʤʝʨ, ʥʝʬʪʷʥʳʝ ʙʠʪʫʤʳ) ʦʩʝʜʘʝʪ ʥʘ ʜʥʦ ʚʦʜʦʝʤʘ 

ʠʣʠ ʚʩʧʣʳʚʘʝʪ ʚ ʚʠʜʝ ʧʣʥyʢʠ ʠʣʠ ʧʝʥʳ. ɺʩʧʣʳʚʰʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʯʘʩʪʠʯʥʦ ʠʩ-

ʧʘʨʷʶʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜ r(ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ), ʜʨʫʛʠʝ ʨʘʟʣʘ-

ʛʘʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ. ʄʥʦʛʠʝ ʚʝʱʝʩʪʚʘ ʛʠʜʨʦʣʠ-

ʟʫʶʪʩʷ (ʚʩʪʫʧʘʶʪ ʚ ʨʝʘʢʮʠʶ ʩ ʚʦʜʦʡ), ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʘʤʦʦʯʠʱʝʥʠ.ʁ 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʘʤʤʦʥʠʡʥʳʭ ʩʦʣʝʡ ʦʙʨʘʟʫʝʪʩʷ ʛʠʜʨʦʢʩʠʜ ʘʤʤʦʥʠʷ, 

ʘ ʙʣʘʛʦʜʘʨʷ ʣʝʪʫʯʝʩʪʠ ʘʤʤʠʘʢʘ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʞʘʝʪʩʷ. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ 

ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 8.2. 
 

 
ʈʠʩ. 8.2. ʉʭʝʤʘ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʦʸʤʘ 

 

ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʬʘʢʪʦʨʫ (ʨʠʩ. 8.3). 

ɻʣʘʚʥʘ ̫ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, 

ʦʩʦʙʝʥʥʦ ʙʘʢʪʝʨʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʠʩʫʱʠʝ ʜʘʥʥʦʤʫ ʚʦʜʦʝʤʫ 

ʠ ʧʦʧʘʚʰʠʝ ʚ ʥʝʛʦ ʠʟʚʥʝ.  
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ɺʦʜʦʨʦʩʣʠ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʩʚʘʠʚʘʪʴ ʧʨʦ-

ʩʪʫ  ʁʦʨʛʘʥʠʢʫ ʠ ʘʟʦʪʥʳʝ ʠ ʬʦʩʬʦʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʂ ʪʦʤʫ ʞʝ ʚʦʜʦʨʦʩʣʠ ʥʘʩʳ-

ʘɦʶʪ ʚʦʜʫ ʢʠʩʣʦʨʦʜʦʤ. ʆʜʥʘʢʦ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ ʨʘʟʚʠʪʠʠ ʚʦʜʦʨʦʩʣʝʡ ʤʦʞʝʪ 

ʧʨʦʠʟʦʡʪʠ ʚʪʦʨʠʯʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʤyʘ ʧʦʩʣʝ ʠʭ ʦʪʤʠʨʘʥʠʷ. ʆʯʝʥʴ ʚʘʞʥʳ 

ʜʣʷ ʧʨʦʮʝʩʩʘ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʳʩʰʠʝ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ð ʤʘʢʨʦʬʠʪʳ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʠʟʳʤʘʪ ɹʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ), ʩʦʝʜʠʥʝʥʠʷ ʪʷ-

ʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʬʝʥʦʣʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʩʥʘʙʞʘʶʪ ʚʦʜʫ ʢʠʩʣʦ-

ʨʦʜʦʤ. 

 
ʈʠʩ. 8.3. ʩʘʤʦʦʯʠʱʝʥʠʝ ʚʦʜʦʝʤʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʦʙʠʦʥʪʦʚ  

 

ɺʦʜʥʳʝ ʞʠʚʦʪʥʳʝ ï ʤʦʣʣʶʩʢʠ ʠ ʨʳʙʳ ʪʘʞʢʝ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ 

ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʦʝʤʦʚ. 

 

8.4. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʛʦ ʩʙʨʦʩʘ 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʝʣʠʯʠʥ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʩʙʨʦʩʦʚ (ʇɼʉ) 

ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ. 

ʂ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʚʦʜʳ ʨʝʢ, ʢʘʥʘʣʦʚ, ʢʦʣʣʝʢʪʦʨʦʚ, 

ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʦʟʝʨ, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʨʫʜʦʚ, ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. 

ʂ ʨʝʣʴʝʬʫ ʤʝʩʪʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʝʝ ʧʦʥʠʞʝʥʠʷ, ʚ ʪ.ʯ. ʦʚʨʘʛʠ, 

ʣʦʞʙʠʥʳ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʢʘʨʴʝʨʳ ʠ ʪ.ʜ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʇɼʉ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʇʦʣʦʞʝʥʠʷ ʦ 

ʧʦʨʷʜʢʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ (ʇʦ-

ʩʪʘʥʦʚʣʝʥʠʝ ʂʘʙʤʠʥʘ ʈʋʟ ˉ14 ʦʪ 21.01.2014 ʛ.) ʠ ʈɼ 84.3.5:2004 çʄʝʪʦʜʠʯʝ-

ʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠ-

ʞʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜè. 

ʅʦʨʤʘʪʠʚʥʳʡ ʩʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʠ ʚ ʚʦʜ-

ʥʳʝ ʦʙʲʝʢʪʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʝ ʚʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʝ.  
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ɺʝʣʠʯʠʥʘ ʇɼʉ ʦʧʨʝʜʝʣʷʝʪʩʷ: 

ʇɼʉ = qĀC            (ʛ/ʯ),                           (8.1) 

ʛʜʝ q ï ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ, ʤ3/ʯ, 

ʉ ï ʜʦʧʫʩʪʠʤʘʷ ʢ ʩʙʨʦʩʫ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʛ/ʤ3. ɺʝʣʠ-

ʯʠʥʘ ʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝ-

ʩʪʚʘ, ʠʩʪʦʯʥʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʘʪʝʛʦʨʠʠ ʩʦʜʝʨʞʘʱʠʭ ʝʛʦ ʩʪʦʯʥʳʭ ʚʦʜ, ʥʘʣʠ-

ʯʠʷ ʥʘ ʦʙʲʝʢʪʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʫʜʘʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʢʘʪʝʛʦʨʠʠ ʚʦʜʦʧʨʠʝʤʥʠʢʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤ ʇɼʉ ʜʣʷ ʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʫʯʝʪʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦ-

ʨʠʷʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʜʘʥʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ ʣʠʙʦ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ. 

ʇɼʉ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʘ ʧʦʢʘʟʘʪʝʣʝʡ (ʉ), ʪʝʭʥʠ-

ʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʭ ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ ʦʙʲʝʢʪʘ ʪʦʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ. ʇʨʠ ʨʘʩʯʝʪʝ ʥʦʨʤ ʇɼʉ ʜʣʷ ʟʘʛʨʷʟʥʷ-

ʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ, ʧʦʜʚʝʨʛʘʝʤʳʤʠ ʦʯʠʩʪʢʝ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʊɼʇ1 ï ʧʦʢʘʟʘʪʝʣʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʜʦʩʪʠʞʠʤʳʝ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʙʲʝʢʪʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

ʊɼʇ2 ï ʧʦʢʘʟʘʪʝʣʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʜʦʩʪʠʞʠʤʳʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʠʧʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʩ ʫʯʝʪʦʤ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʢʘʞʜʳʡ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ɻʦʩ-

ʢʦʤʧʨʠʨʦʜʳ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ; 

ʊɼʇ3 ï ʧʦʢʘʟʘʪʝʣʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʜʦʩʪʠʞʠʤʳʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʥʦʨʤʘʪʠʚʘʤ ʇɼʂ. 

ɺʘʨʠʘʥʪʳ ʪʠʧʦʚʳʭ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ  

ʊɼʇ ʧʨʠʚʝʜʝʥʳ ʚ ʈɼ 84.3.5:2004 çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ 

ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʥʘ 

ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʯʠʩʪʢʠ ʩʪʦʯ-

ʥʳʭ ʚʦʜè. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʀʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ï ʘʚʪʦʨʝʤʦʥʪʥʳʝ ʤʘʩʪʝʨʩʢʠʝ, ʘʚʪʦʤʦʡʢʠ, ʛʘʨʘʞʠ, 

ʘʚʪʦʧʘʨʢʠ. ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ï ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʊʠʧʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʊɼʇ2: ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʦʯʠʩʪʢʘ ʚ ʦʪʩʪʦʡʥʠʢʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʥʝʬʪʝʣʦʚʫʰʢʘʤʠ, ʬʠʣʴʪʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʢʘʩʩʝʪʥʳʭ ʬʠʣʴʪʨʦʚ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʊɼʇ3:  

ʇɼʉ ï ʵʪʦ ʤʘʩʩʘ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢ ʦʪʚʝʜʝʥʠʶ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ 

ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʥʦʨʤ rʢʘʯʝʩʪʚʘ ʚʦʜʳ. 
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- ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʚ ʦʪʩʪʦʡʥʠʢʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʥʝʬʪʝʣʦʚʫʰʢʘʤʠ, 

ʬʠʣʴʪʨʦʚʘʥʠʝ ʥʘ ʢʘʨʢʘʩʥʦ-ʟʘʩʳʧʥʳʭ ʬʠʣʴʪʨʘʭ (ʊɼʇ3
I); 

- ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʚ ʦʪʩʪʦʡʥʠʢʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʥʝʬʪʝʣʦʚʫʰʢʘʤʠ, 

ʬʠʣʴʪʨʦʚʘʥʠʝ ʥʘ ʢʘʨʢʘʩʥʦ-ʟʘʩʳʧʥʳʭ ʬʠʣʴʪʨʘʭ, ʜʦʦʯʠʩʪʢʘ ʥʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ 

ʫʛʣʷʭ (ʊɼʇ3
II). 

 

8.5. ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

 

8.5.1. ʋʯʝʪ ʬʘʢʪʦʨʦʚ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʦʝʤʦʚ ʚ ʨʘʩʯʝʪʘʭ 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʇɼʉ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʘʤʦʦʯʠʱʘʶʱʫ  ʁʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʝʤʘ, ʢʦʪʦʨʘʷ ʟʘʚʠ-

ʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʩʤʝʰʠʚʘʥʠʷ ʠ ʨʘʟʙʘʚʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ. ʕʪʠ ʫʩʣʦʚʠʷ ʫʯʠʪʳʚʘ-

ʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʤʝʰʠʚʘʥʠʷ ʠ ʢʨʘʪʥʦʩʪʠ ʨʘʟʙʘʚʣʝʥʠʷ. 

ʈʘʩʯʝʪ ʨʘʟʙʘʚʣʝʥʠʷ ʚ ʩʨʝʜʥʠʭ ʠ ʙʦʣʴʰʠʭ ʨʝʢʘʭ ʦʙʳʯʥʦ ʚʳʧʦʣʷʥʶʪ ʧʦ ʤʝ-

ʪʦʜʫ ʌʨʦʣʦʚʘ ï ʈʦʜʟʠʣʣʝʨʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʤʝʰʠʚʘʥʠʷ: 
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                                      (8.2) 

ʛʜʝ Q ï ʨʘʩʭʦʜ ʚʦʜʳ (ʧʨʠ 95%-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʚ ʨʝʢʝ ʚ ʤʝʩʪʝ ʚʳʧʫʩʢʘ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʤ3/ʩ;  q ï ʨʘʩʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ, ʤ3/ʩ; L ï ʜʣʠʥʘ ʨʫʩʣʘ ʦʪ ʤʝʩʪʘ 

ʚʳʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʜʦ ʨʘʩʯʝʪʥʦʛʦ ʩʪʚʦʨʘ, ʤ; Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳ-

ʚʘʶʱʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʫʩʣʦʚʠ ̫ʩʤʝʠhʚʘʥʠʷ. 

Ŭ = űĀɝĀ,                                           (8.3) 

ʛʜʝ ɝ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʠʧ ʚʳʧʫʩʢʘ (ʜʣʷ ʙʝʨʝʛʦʚʦʛʦ ʚʳʧʫʩʢʘ ɝ = 

1, ʜʣʷ ʨʫʩʣʦʚʦʛʦ ɝ = 1,5); ű ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʠʣʠʩʪʦʩʪʠ ʨʫʩʣʘ, ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʨʫʩʣʘ ʦʪ ʚʳʧʫʩʢʘ ʜʦ ʨʘʩʯʝʪʥʦʛʦ ʩʪʚʦʨʘ ʧʦ ʬʘʨ-

ʚʘʪʝʨʫ ʢ ʢʨʘʪʯʘʡʰʝʤʫ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʵʪʠʤʠ ʩʪʚʦʨʘʤʠ; 

      ɽ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʫʨʙʫʣʝʥʪʥʦʡ ʜʠʬʬʫʟʠʠ:  

ɽ = ɜcʨʅʩʨ / 200,                                         (8.4) 

ʛʜʝ ɜcʨ ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ ʚ ʨʝʢʝ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ, 

ʤ/ʩ; ʅʩʨ  ï ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʨʝʢʠ ʥʘ ʪʦʤ ʞʝ ʫʯʘʩʪʢʝ, ʤ. 

ʂʨʘʪʥʦʩʪʴ ʨʘʟʙʘʚʣʝʥʠʷ ʚ ʨʘʩʯʝʪʥʳʭ ʩʪʚʦʨʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 .
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qŬQ
n

+
=

                                        (8.5) 
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8.5.2. ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ  

 

ʅʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ 

ʟʘʛʨʷʟʥʝʥʠʡ: 

1) ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 
ɼʦʧʫʩʪʠʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ (m) ʚ ʩʧʫʩʢʘʝʤʳʭ ʚ ʚʦʜʦʝʤ 

ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ  

ʘQb + qm = (aQ + q) (b + p),                               (8.6) 

ʦʪʢʫʜʘ 

 ,b1
q

aQ
pm p

p
+öö
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õ
ææ
ç

å
+Ö=                                  (8.7) 

ʛʜʝ ʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʰʠʚʘʥʠʷ (ʬʦʨʤʫʣʘ (8.2)); ʨ ï ʜʦʧʫʩʪʢʘʝʤʦʝ ʩʘʥʠ-

ʪʘʨʥʳʤʠ ʥʦʨʤʘʤʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤʝ ʧʦ-

ʩʣʝ ʩʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʛ/ʤ3; b ï ʬʦʥʦʚʘʷ (ʜʦ ʩʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ) ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤʝ, ʛ/ʤ3. 

ʉʪʝʧʝʥʴ ʥʝʦʙʭʦʜʠʤʦʡ ʦʯʠʩʪʢʠ ʧʦ ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ:  

 

 %, 100
ʉ

mʉ
ʕ

-
=                                     (8.8) 

ʛʜʝ ʉ ï ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ ʜʦ ʦʯʠʩʪʢʠ, ʤʛ/ʣ. 

2) ʇʦ ʨʘʩʪʚʦʨʝʥʥʦʤʫ ʢʠʩʣʦʨʦʜʫ ʚ ʚʦʜʝ ʚʦʜʦʝʤʘ. 
ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ɹʇʂ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʚʦʜʦʝʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʜʦʝʤʘ ʦʧʨʝʜʝʣʷʶʪ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ɹʇʂ ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʕʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 1) ʩ ʫʯʝʪʦʤ ʪʦʣʴʢʦ ʪʦʛʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪʩʷ ʚ ʨʝʯʥʦʡ ʚʦʜʝ ʫ ʤʝʩʪʘ ʩʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʥʝ 

ʧʦʧʦʣʥʷʝʪʩʷ; 2) ʩ ʫʯʝʪʦʤ ʧʦʧʦʣʥʝʥʠ ̫ʢʠʩʣʦʨʦʜʘ ʟʘ ʩʯʝʪ ʨʝʘʵʨʘʮʠʠ (ʧʨʦʥʠʢʥʦ-

ʚʝʥʠʝ ʚ ʚʦʜʫ ʠʟ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ ʬʘʟ). 

ɿɸɼɸʅʀɽ! 

ʅʘʡʜʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠ ʠʟʫ-

ʯʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʩʤʝʰʠʚʘʥʠʷ ʠ ʢʨʘʪʥʦʩʪʠ 

ʨʘʟʙʘʚʣʝʥʠʷ ʚ ʦʟʝʨʘʭ.  
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ʇʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʧʝʨʚʦʤʫ ʩʧʦʩʦʙʫ ʫʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ ʢʠʩʣʦʨʦʜʘ ʩʦʩʪʘʚʣʷ-

ʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʚʦʜʦʝʤʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ 4 ʠʣʠ 6 ʛ/ʤ3 ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʩʫʪʦʢ. 

ʊʦʛʜʘ ʜʦʧʫʩʪʠʤʘʷ ʚʝʣʠʯʠʥʘ ɹʇʂ ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ (Lʧʦʣʥ
ʩʪ , ʩʙʨʘ-

ʩʳʚʘʝʤʳʭ ʚ ʚʦʜʦʝʤ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʝʥ-

ʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʚʳʨʘʞʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

( )  ,
0,4

O
 O  0,4L  O

0,4q

ʘQ
L ʨ

ʧʦʣʥ

ppʩʪ

ʧʦʣʥ ---=                    (8.9) 

ʛʜʝ
ʩʪ

ʧʦʣʥL ï ʧʦʣʥʦʝ ɹʇʂ ʩʪʦʯʥʳʭ ʚʦʜ, ʛ/ʤ3; Q ï ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ 

ʚ ʨʝʢʝ, ʤ3/ʩʫʪ;  ʆʨ ï ʬʦʥʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʨʝʯʥʦʡ 

ʚʦʜʝ ʜʦ ʤʝʩʪʘ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʛ/ʤ3; q ï ʨʘʩʭʦʜ ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʤ3/ʩʫʪ;  
ʨ

ʧʦʣʥL  ï ʧʦʣʥʦʝ ɹʇʂ ʨʝʯʥʦʡ ʚʦʜ,r ʛ/ʤ3; 0,4 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝʨʝ-

ʩʯʝʪʘ ʧʦʣʥʦʛʦ ɹʇʂ ʟʘ ʜʚʦʝ ʩʫʪʦʢ; ʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʰʝʥʠʷ; ʆ ï ʤʠʥʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ (4 ʠʣʠ 6 ʛ/ʤ3). 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʦ ʚʪʦʨʦʤʫ ʤʝʪʦʜʫ ʫʯʠʪʳʚʘʝʪʩ ̫ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 

ʚʦʜʳ ʠ ʝʸ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʝʡ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʩʧʦʣʥʝʥʠʷ ʢʠʩ-

ʣʦʨʦʜʘ. ʕʪʦʪ ʨʘʩʯʝʪ ʜʘʸʪ ʙʦʣʝʝ ʧʦʣʥʳʝ ʠ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʜʣʷ ʥʝʛʦ ʪʨʝ-

ʙʫʁʪʩ ̫ʩʧʝʮʠʘʣʴʥʳʝ ʥʘʪʫʨʥʳʝ ʠʟʳʩʢʘʥʠ ̫ʥʘ ʨʘʩʯʝʪʥʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ. 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ɹʇʂʧʦʣʥ. ɺ ʨʘʩʯʝʪʝ 

ʫʯʠʪʳʚʘʪʁ ʯʘʩʪʠʯʥʦʝ ʩʘʤʦʦʯʠʱʝʥʠʝ ʩʪʦʯʥʦʡ ʚʦʜr ʚ ʚʦʜʦʤyʝ. 

ɺʝʣʠʯʠʥʘ ɹʇʂʧʦʣʥ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʨʦʰʝʜʰʠʭ ʦʯʠʩʪʢʫ:  
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=               (8.10) 

ʛʜʝ ʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʰʝʥʠʷ; Q ï ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʚʦʜʦʝʤʝ, ʤ3/ʩ;  q ï ʨʘʩʭʦʜ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʤ3/ʩ;  kʩʪ ʠ kp ï ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʝʡ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʩʪʦʯ-

ʥʳʤʠ ʚʦʜʘʤʠ ʠ ʨʝʯʥʦʡ ʚʦʜʦʡ;  Lʧ.ʜ ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ɹʇʂʧʦʣʥ 

ʩʤʝʩʠ ʨʝʯʥʦʡ ʠ ʩʪʦʯʥʦʡ ʚʦʜʳ ʚ ʨʘʩʯʝʪʥʦʤ ʩʪʚʦʨʝ (ʜʣʷ ʚʦʜʦʝʤʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦ-

ʨʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3 ʠ 6 ʤʛ/ʣ); Lp ï ɹʇʂʧʦʣʥ ʨʝʯʥʦʡ ʚʦʜʳ ʜʦ ʤʝʩʪʘ 

ʚʳʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʤʛ/ʣ; t ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʦʜʳ ʦʪ ʤʝʩʪʘ 

ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʜʦ ʨʘʩʯʝʪʥʦʛʦ ʩʪʚʦʨʘ, ʩʫʪ. 
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                                              (8.11) 

ʛʜʝ Lʬʘʨ ï ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʬʘʨʚʘʪʝʨʫ ʨʝʢʠ ʦʪ ʤʝʩʪʘ ʩʙʨʦʩʘ ʩʪʦʯʥʦʡ ʚʦʜr ʜʦ ʨʘʩ-

ʯʝʪʥʦʛʦ ʩʪʚʦʨʘ, ʢʤ. 

ʅʝʦʙʭʦʜʠʤʘʷ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ: 

%, 100
L

LL
ʕ

a

ʩʪa-=
                                   (8.12) 

ʛʜʝ Lʘ ï ɹʇʂʧʦʣʥ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʦʜʘʚʘʝʤʳʭ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

 

3) ʇʦ ʜʦʧʫʩʢʘʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʝ.  

ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩ ̫ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠ,̫ ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʣʝʪʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʝ ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʤʝʩʪʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ 
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ʙʦʣɹhʝ, ʯʝʤ ʥʘ 3Á. ʊʝʤʧʝʨʘʪʫʨʘ ʩʧʫʩʢʘʝʤʳʭ ʚ ʚʦʜʦʝʤ ʩʪʦʢʦʚ ʊʩʪ ʜʦʣʞʥʘ ʫʜʦ-

ʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʶ: 

ʊʩʪ Ò nʊʜʦʧ + ʊʤʘʢʩ                                      (8.13) 

ʛʜʝ ʊʜʦʧ ð ʜʦʧʫʩʢʘʝʤʦʝ ʩʘʥʠʪʘʨʥʳʤʠ ʥʦʨʤʘʤʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ ʚʦʜʦʝʤʘ ʚ ʤʝʩʪʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʇʦʣʫʯʝʥʥʫʶ ʨʘʩʯʝʪʥʫʶ ʚʝʣʠʯʠʥʫ ʊʩʪ ʩʨʘʚʥʠʚʘʁ ʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠʩʭʦʜ-

ʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʊʠʩʭ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʭ ʦʭʣʘʞʜʝʥʠʝ. 

4) ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʧʦ ʠʟʤʝʥʝʥʠʶ ʨʅ.  

ɺ ʚʦʜʦʤy  rʤʦʛʫʪ ʩʙʨʘʩʳʚʘʪʴʩʷ ʩʪʦʯʥʳʝ ʚʦʜr, ʩʦʜʝʨʞʘʱʠʝ ʨʘʩʪʚʦʨʝʥʥʳʝ 

ʢʠʩʣʦʪʳ ʠʣʠ ʱʝʣʦʯʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʱʝʣʦʯʥʦʩʪ ɹʠ ʘʢʪʠʚʥʫ  ʁʨʝʘʢʮʠ ʁ

ʚʦʜʳ ʚ ʚʦʜʦʝʤʝ. ʂʠʩʣʦʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʙʠʢʘʨʙʦʥʘʪʘʤʠ ʢʘʣʴʮʠʷ, ʚ ʩʣʝʜ-

ʩʪʚʠʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩ ̫ʱʝʣʦʯʥʦʩʪʴ ʚʦʜʳ ʠ ʧʦʚʳʰʘʝʪʩ ̫ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ 

ʫʛʣʝʢʠʩʣʦʪʳ. ʇʨʠ ʩʙʨʦʩʝ ʱʝʣʦʯʥʳʭ ʩʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʩʚʦ-

ʙʦʜʥʦʡ ʫʛʣʝʢʠʩʣʦʪʦʡ ʠ ʙʠʢʘʨʙʦʥʘʪʘʤʠ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ ʨʅ, ʙʠʢʘʨʙʦʥʘʪʥʦʡ ʫʛʦʣʴ-

ʥʦʡ ʢʠʩʣʦʪʳ ʅʉʆ3
- ʠ ʩʚʦʙʦʜʥʦʡ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ ʉʆ2 ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʩʣʝ-

ʜʫʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: 

- ʧʨʠ ʩʙʨʦʩʝ ʢʠʩʣʳʭ ʩʪʦʢʦʚ 

 

                       (8.14) 

 

ʛʜʝ ʨʅʬ ð ʘʢʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʚʦʜʳ ʚ ʨʘʩʯʝʪʥʦʤ ʩʪʚʦʨʝ ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʤ ʨʝ-

ʞʠʤʝ; pK1 ð ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʣʦʛʘʨʠʬʤ ʧʝʨʚʦʡ ʢʦʥʩʪʘʥʪʳ ʜʠʩʩʦʮʠʘʮʠʠ ʫʛʦʣʴ-

ʥʦʡ ʢʠʩʣʦʪʳ; ʇʈ, ʇʌ ð ʨʘʩʯʝʪʥʘʷ ʠ ʬʘʢʪʠʯʝʩʢʘʷ ʢʨʘʪʥʦʩʪʴ ʨʘʟʙʘʚʣʝʥʠʷ; ɸ ʠ ɺ 

ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʬʦʨʤʫʣʘʤ 

 
ʅʉʆ3

- ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʠʢʘʨʙʦʥʘʪʦʚ, ʤʛ-ʵʢʚ/ʣ; ʉʆ2 ð ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜ-

ʥʦʡ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ, ʤʛ/ʣ,  

- ʧʨʠ ʩʙʨʦʩʝ ʱʝʣʦʯʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 

 

          (8.15) 

 

ɻʜʝ ɸ=0,273 ï 10ʨʅʬ ï ʨʂ1,  ɺ ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʜʣʷ ʢʠʩʣʳʭ ʚʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʙʨʦʩʝ ʱʝʣʦʯʥʳʭ ʠ ʢʠʩʣʳʭ ʩʪʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩ-

ʧʝʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʨʅ ʚʦʜʳ ʚ ʚʦʜʦʝʤʝ ʚ ʧʨʝʜʝʣʘʭ 6,5ð8,5 (ʜʣʷ ʚʦʜʦʝʤʦʚ ʧʝʨ-

ʚʦʡ ʠ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ). 

4) ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ.  

ɺʨʝʜʥʳʝ ʠ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʪʦʯʥʦʡ ʚʦʜʝ ʚʝʩʴʤʘ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ. ʅʦʨʤʠʨʫʶʪ ʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ ʚʨʝʜʥʦʩʪʠ (ʃʇɺ). ʇʦʜ ʃʇɺ ʧʦʥʠʤʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʞʜʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦ ʃʇɺ ʚʩʝ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʦʝʤʘʭ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʩʘʥʠʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʃʇɺ, ʦʙʱʝʩʘ-

ʥʠʪʘʨʥʳʡ ʃʇɺ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʃʇɺ. 
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ʉʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʝʤʘ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʥʝʛʦ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ 

ʚʨʝʜʥʳʭ ʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʧʨʠ ʩʦʙʣʶ-

ʜʝʥʠʝ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ: ʇɼʂ ʢʘʞʜʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʣʠʤʠʪʠʨʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʨʝʜʥʦʩʪʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʚʦ 

ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ ʥʘʠʤʝʥʦʚʘʥʠʡ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠʤʝʝʪʩʷ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ 

ʠ ʚʦʜʦʝʤʝ; ʩʫʤʤʘ ʩʦʦʪʥʦʰʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʩʝʭ ʚʝʱʝʩʪʚ ʢ ʠʭ  ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ, ʥʝ ʧʨʝʚʳʰʘʝʪ 100 %: 

                                              (8.16) 

ʛʜʝ ʉi
ʩʪ ð ʨʘʩʯʝʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ i-ʛʦ ʚʨʝʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʩʯʝʪʥʦʤ 

ʩʪʚʦʨʝ; ʉi
ʜʦʧ ð ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʢʘʝʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʝʱʝ-

ʩʪʚʘ; i ð ʯʠʩʣʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʃʇɺ. 

ʂʘʞʜʦʝ ʚʝʱʝʩʪʚʦ (ʧʨʠ ʫʩʣʦʚʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ 

ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠʟ ʦʜʥʦʡ ʛʨʫʧʧʳ ʃʇɺ) ʜʦʣʞʥʦ ʠʤʝʪʴ ʚ ʨʘʩʯʝʪʥʦʤ 

ʩʪʚʦʨʝ ʢʦʥʮʝʥʪʨʘʮʠʶ:  

                               (8.17) 

ɻʜʝ ʉi
ʜʦʧ ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʢʘʝʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʯʝʪʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʂʆʅʊʈʆʃʗ 

 

1. ʆʙʲʷʩʥʠʪʝ ʧʨʦʮʝʩʩ ʩʘʤʦʦʯʠʱʝʥʠ ̫ʚʦʜʦʝʤʦʚ.  

2. ʂʦʵʬʬʠʮʠʝʥʪ ʩʤʝʰʠʚʘʥʠʷ ʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ. 

3. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʘʪʥʦʩʪʴ ʨʘʟʙʘʚʣʝʥʠʷ ʜʣʷ ʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ? 

4. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ? 

5. ʅʝʦʙʭʦʜʠʤʘʷ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʧʦ ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ. 

6. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʦʜʦʝʤʦʚ. 

7. ʋʩʣʦʚʠʷ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤʳ 

8. ʆʧʨʝʜʝʣʝʥʠʝ ʇɼʉ 

9. ʏʪʦ ʪʘʢʦʝ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʯʠʩʪʢʠ? 
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ɻʣʘʚʘ 9. ʆʧʨʝʜʝʣʝʥʠʝ ʫʱʝʨʙʘ ʦʪ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤʳ 

 

9.1. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʱʝʨʙʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʩʯʝʪʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʙʳʣʘ ʚʳʟʚʘʥʘ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʪʨʘʪ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʣʠ 

ʩʥʠʞʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʦʨʯʠ ʨʝʩʫʨʩʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʝʥʠʝ ʫʱʝʨʙʘ. 

ʆʙʱʘʷ ʩʫʤʤʘ ʟʘʪʨʘʪ ʥʘ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ ʜʦ ʥʘʯʘʣʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʨʝʬʦʨʤ ʙʳʣʘ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ 1% ʚʘʣʦʚʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦ-

ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʩʪʘʣ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʧʣʘʥʦʚʳʭ ʨʘʩʯʝ-

ʪʘʭ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. ʆʩ-

ʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʩʯʝʪʘ ï ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʨʝʜʦʪʚʨʘʱʝʥʥʦʛʦ ʫʱʝʨʙʘ ʩ ʟʘʪʨʘ-

ʪʘʤʠ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʠ ʠʩʪʦʱʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʥʦʩʠʪ ʫʨʦʥ ʩʦʩʪʦʷʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʦʙʲʝʢʪʘʤ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʫʱʝʨʙʘ: ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ 

ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ. ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʜʘʞʝ ʧʨʠ ʥʝ-

ʙʦʣʴʰʠʭ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʨʠʪʠʯʝ-

ʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʩʭʦʜʷʪ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʘʭ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʥʝʞʥʦʝ ʚʳʨʘʞʝʥʠʝ ʬʘʢʪʠ-

ʯʝʩʢʠʭ ʠʣʠ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨ ɹʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠ ̫ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ ð ʵʪʦ ʦʮʝʥʢʘ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ ʠʟ-

ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠ-

ʪʘʥʠʷ, ʰʫʤʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʠʷ ʠ ʪ.ʧ. ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦʜʨʘʟʫʤʝ-

ʚʘʝʪ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʣʶʜʝʡ, 

ʫʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

ʉʦʮʠʘʣʴʥʳʝ ʧʦʪʝʨʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʢʘʪʝʛʦʨʠʠ: 

1) ɺʦʩʧʦʣʥʠʤʳʝ ʧʦʪʝʨʠ ï ʠʟʤʝʨʷʶʪʩʷ ʚ ʩʪʦʠʤʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ ʩʦʮʠʘʣʴʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

(ʦʧʣʘʪʘ ʙʦʣʴʥʠʯʥʳʭ ʣʠʩʪʦʚ, ʟʘʪʨʘʪʳ ʥʘ ʣʝʯʝʥʠʝ), ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ ʥʝ-

ʚʳʭʦʜʦʚ ʥʘ ʨʘʙʦʪʫ (ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʩʨʝʜʥʝʜʥʝʚʥʦʡ ʟʘʨʧʣʘʪʝ ʨʘʙʦʪʥʠʢʘ ʠ 

ʪʘʢʦʡ ʞʝ ʚʝʣʠʯʠʥʝ ʧʨʠʙʘʚʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ), ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʠ ʧʨ. ʇʦ ʦʮʝʥʢʘʤ ʬʨʘʥʮʫʟʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʜʥʦ ʣʠʰʴ ʪʦʣʴʢʦ ʰʫʤʦ-

ʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʛʦʨʦʜʩʢʦʡ ʰʫʤ) ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ 

ʪʨʫʜʘ ʥʘ 30 %, ʫʤʩʪʚʝʥʥʦʛʦ ð ʥʘ 60 %. ɺ ʮʝʣʦʤ ʞʝ ɻʢʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʝ 

ʤʝʥɹh ʝ, ʯʝʤ ʥʘ 3 %. 

2) ʅʝʚʦʩʧʦʣʥʠʤʳʡ ʩʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ ï ʥʝʠʟʤʝʨʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʫʭʫʜʰʝ-

ʥʠʝ ʟʜʦʨʦʚʴʷ, ʩʥʠʞʝʥʠʝ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʜʦʩʨʦʯʥʳʡ ʫʭʦʜ ʥʘ ʧʝʥʩʠʶ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ 
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ʜʠʩʢʦʤʬʦʨʪ ʠ ʪ.ʧ. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʚʦʢʫʧ-

ʥʦʛʦ (ʩʫʤʤʘʨʥʦʛʦ) ʫʱʝʨʙʘ ʨʝʛʠʦʥʫ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʠʩʪʦʱʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ. 

ʉʦʚʦʢʫʧʥʳʡ ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʡ ʫʱʝʨʙ ʦʪʨʘʞʘʝʪ ʧʦʪʝʨʠ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝ-

ʩʪʚʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ 

ʚ ʚʠʜʝ ʩʫʤʤʳ ʨʷʜʘ ʣʦʢʘʣʴʥʳʭ ʫʱʝʨʙʦʚ (ʨʠʩ. 9.1). 

 

ʈʠʩ. 9.1. ʉʭʝʤʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʚʦʢʫʧʥʦʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʥʦʛʦ ʫʱʝʨʙʘ 
 
ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ï ʩʣʦʞʥʘʷ ʢʦʤʧʣʝʢʩʥʘ ̫ʟʘʜʘʯʘ ʠ 

ʩʚʷʟʘʥʘ ʩ ʙʦʣʴʰʠʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 
ʧʨʠʨʦʜʳ ʠ ʢʘʞʜʦʛʦ ʨʝʮʠʧʠʝʥʪʘ ʪʨʝʙʫʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʯʝʪʥʳʝ ʤʝ-

ʪʦʜʠʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʧʨʦʩʪʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ. 
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ͯ΅͔ͪ͋ 
ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡

ͫͦͪ͊͟΅͔͙͔ͤ ͫͪͦ͊͟ ͫͯ͗͋͡· ͔ͭͻ͙͙ͤ͟ ͙ ͔͙͚ͫͦͦͪͯ͗ͤ ͙͘-͊͘ 
͎͔͙͍͚͊ͪͫͫͤͦ ͍͔ͤ΄͔͚ͤ ͔ͫͪ͒·

͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͊ͭͪ͊ͭ͘· ͤ͊ ͦ;͙ͫͭͯ͟ ͍ͦ͒ͯ͘ͻ͊ ͙ ͍ͦ͒·

͔͙ͨͦͭͪ ͫ·ͪΈΎ ͍ ͔ͭͻ͎͔ͤͦͤͤ·ͻ ͍·͋ͪͦͫ͊ͻ

ͯ΅͔ͪ͋ ͙͙͗͡΅ͤͦ-
ͦͣͣͯͤ͊͟͡Έͤͦͣͯ ͻͦ͘Ύ͚͍ͫͭͯ 

ͯͻͯ͒΄͔͙͔ͤ ͔͙͔͎ͫͭ͋ͤͦͦ͡ ͺͦͤ͒͊

ͯͻͯ͒΄͔͙͔ͤ ͫͦͫͭͦΎ͙ͤΎ  ͙͔ͪ͊ͫͭͭ͡Έ͙ͤͦͫͭ

ͯͻͯ͒΄͔͙͔ͤ ͙͙͗͡΅͎ͤͦͦ ͺͦͤ͒͊

ͯ΅͔ͪ͋ ͔ͫ͡Έͫͦͣͯ͟ ͙ ͔ͫͤͦͣͯ͡ 
ͻͦ͘Ύ͚͍ͫͭͯ 

͔͙ͨͦͭͪ ͔͍ͪͫͯͪͫͦ  ͍ ͔ͫͤͦͣ͡ ͻͦ͘Ύ͚͍͔ͫͭ

͔ͨͦͭͪΎ ͙͍͙ͨͪͦ͒ͯͭͤͦͫͭ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻ

͔͙ͨͦͭͪ ͚͙ͯͪͦ͗͊ͤͦͫͭ

ͯ΅͔ͪ͋ ͦͭ ͍ͨͦ·΄͔͚ͤͤͦ 
͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͔͔͙ͤ͊ͫͤ͡Ύ 

ͦͨ͊ͭ͊͡ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎ͯͫͯ͡

ͦͨ͊ͭ͊͡ ͋ͦ͡Έ͙ͤ;ͤ·ͻ ͙͍ͫͭͦ͡

͔͙ͨͦͭͪ ͨͪͦ͒ͯ͟ͼ͙͙ ͤ͊ ͙͍͍͔ͨͪͦͦ͒ͫͭ͘

ͨͪΎ͚ͣͦ Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͯ΅͔ͪ͋ 
͔͔͙ͤ͊ͫͤ͡Ό 

͊ͭͪ͊ͭ͘· ͤ͊  ͒͊͡ΈͤͦͫͭΈ  ͔ͨͦ͒ͦ͘͟ ͤ͊ ͦͭ͒·ͻ

͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͪ͊ͫͻͦ͒· ͤ͊ ͋·͍ͭͦ·͔ ͎͙ͯͫͯ͡

ͯ΅͔ͪ͋ ͦͭ ͍ͨͦ·΄͔͚ͤͤͦ ͔ͭͯ͟;͔͙ͫͭ 
͍͊͒ͪͦ͟
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘ 
ʢ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ (ʨʠʩ. 9.2). 

 
ʈʠʩ. 9.2. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ 

 
ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ ʨʘʟʣʠʯʥʳ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. ʆʮʝʥʢʘ 

ʫʱʝʨʙʘ ʤʝʪʦʜʘʤʠ ʧʨʷʤʦʛʦ ʩʯʝʪʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʠ, ʜʣʷ ʥʠʭ 
ʪʨʝʙʫʝʪʩ ̫ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʵʪʦʤʫ ʵʪʠ ʤʝ-
ʪʦʜʳ ʥʝ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʙʳʯʥʦ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʠʥʩʪʨʫ-
ʤʝʥʪʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʵʤʧʠʨʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʱʝʨʙʘ.  

 

9.2. ʋʢʨʫʧʥʝʥʥʘʷ ʦʮʝʥʢʘ ʫʱʝʨʙʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ 

 

ʋʢʨʫʧʥʝʥʥʘʷ ʦʮʝʥʢʘ, ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ, 

ʪʘʢ ʢʘʢ ʦʩʥʦʚʘʥʘ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ, ʧʨʠʤʝʥʠʤʳʭ ʜʣʷ ʣʶʙʳʭ 

ʯʘʩʪʥʳʭ ʫʩʣʦʚʠʡ.   

ʆʮʝʥʢʘ ʫʱʝʨʙʘ ʋ ʦʪ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʨʠʤʝʩʝʡ ʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʡ ʫʯʘʩʪʦʢ ˉ k ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʋ = ɔŭʢʄ,                                               (9.1) 

ʛʜʝ ʋ ï ʦʮʝʥʢʘ ʫʱʝʨʙʘ, ʤʣʥ. ʩʫʤ/ʛʦʜ; ɔ ï ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʣʦʚ-

ʥʦʡ ʪʦʥʥʳ ʩʙʨʦʩʦʚ, ʤʣʥ. ʩʫʤ/ʫʩʣ.ʪ.;  ʄ ï ʧʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ ʛʦʜʦʚʦʛʦ ʩʙʨʦʩʘ 

ʧʨʠʤʝʩʝʡ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚ  k-ʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ, ʫʩʣ.ʪ/ʛʦʜ; ŭʢ 
ï ʢʦʥʩʪʘʥʪʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʟʥʘʯʠʤʦʩʪʴ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

ɿʥʘʯʝʥʠʝ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʩʩʳ ʄ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

1

n

i i

i

M Am
=

=ä                                           (9.2)       

ʛʜʝ i ð ʚʠʜ ʩʙʨʘʩʳʚʘʝʤʦʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ (ɸ = 1, 2, 3, ...  n); n ï ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ ʟʘʛʨʷʟʥʠʪʝʣʝʡ;  
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mi ð ʦʙʱʘʷ ʤʘʩʩʘ ʛʦʜʦʚʦʛʦ ʩʙʨʦʩʘ i-ʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ, ʪ/ʛʦʜ. 

m i  =  C iȚV ,                                   (9.3) 

ʛʜʝ Ci ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ i-ʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ, 

ʤʛ/ʣ; 

V ï ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤ, ʪʳʩ.ʪ/ʛʦʜ; Ai ð ʧʦʢʘʟʘ-

ʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʙʨʦʩʘ i-ʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʦʝʤʳ, ʫʩʣ.ʪ. ɿʥʘʯʝ-

ʥʠʝ ʚʝʣʠʯʠʥʳ Ai ʜʣʷ ʣʶʙʦʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ 

    
1

i

ʈʍi

A
ʇɼʂ
=                                               (9.4) 

ʛʜʝ ʇɼʂʨʭ ð ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ i-ʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ ʚ ʚʦʜʝ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ. 

ɼʣʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥʝʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʟʥʘʯʝʥʠʝ ɸ ʧʨʠʥʠʤʘʝʪʩʷ 

ʧʦ ʪʘʙʣ. 9.1. 

 

ʊʘʙʣ. 9.1 

ɿʥʘʯʝʥʠʷ ʇɼʂ ʠ ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

 ̄ ɺʝʱʝʩʪʚʦ ʇɼʂ ʨʭ, 

ʛ/ʤ3 

ʇɼʂʩʘʥ.ʙʳʪ., 

ʛ/ʤ3 

ɸi, ʫʩʣ. 

ʪ/ʪ 

1.  ɹʇʂʧʦʣʥ 3,0 - 0,33 
2.  ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 20 _ 0,05 

3.  ʉʫʣʴʬʘʪʳ  - 0,002 
4.  ʍʣʦʨʠʜʳ  500 0,003 
5.  ɸʟʦʪ ʦʙʱʠʡ  350 0,1 
6.  CʇAB 0,5 10 2 
7.  ʅʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʳ 

0,05 - 20 
8.  ʄʝʜʴ 0,01 - 100 
9.  ʎʠʥʢ 0,01 - 100 
10.  ɸʤʤʠʘʢ 0,05 - 20 
11.  ʄʳʰʴʷʢ 0,05 - 20 
12.  ʎʠʘʥʠʜʳ 0,05 - 20 
13.  ʉʪʠʨʦʣ 0,1 - 10 
14.  ʌʦʨʤʘʣʴʜʝʛʠʜʳ 0,1 - 10 

 

ɼʣʷ ʪʝʭ ʚʝʱʝʩʪʚ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʩʧʠʩʢʘʭ ʇɼʂ ʫʢʘʟʘʥʦ çʦʪ-

ʩʫʪʩʪʚʠʝè, ʜʣʷ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʧʨʠʥʠʤʘʪʁ ʟʥʘʯʝʥʠʝ ɸ= 5Ț104 ʫʩʣ.ʪ/ʪ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʤʝʪʦʜ ʫʢʨʫʧʥʝʥʥʦʡ ʦʮʝʥʢʠ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʫʯʘʝ 

ʟʘʣʧʦʚʳʭ ʩʙʨʦʩʦʚ. 
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9.3. ʆʮʝʥʢʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ 

ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ 

 

ʇʦʣʥʳʡ ʨʘʩʯʝʪ ʫʱʝʨʙʘ, ʥʘʥʦʩʠʤʦʛʦ ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʛʦʩʫʜʘʨʩʪʚʘ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʦʩ-

ʥʦʚʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʫʯʝʪʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠ-

ʪʫʘʮʠʠ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʕi, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʕʉi ʠ ʩʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙʳ Ci. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʱʝʨʙ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʦʪʜʝʣʴʥʳʭ ʫʱʝʨʙʦʚ 

  ʋ Sɦ   =ʕi+ʕʉi+Ci=(ʕʧ+ʕʩ+ʕʣ+ʕʚ)+(ʕʉʟ+ʉʕʧ+ʉʕʦ)+(ʉ+ɻʉʧ+ʉʞ)        (9.5) 

 ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʥʦʩʠʤʳʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʷʤ: 

ʕʧ = (ʎ1 ï ʎ2)Āɺʇ                                             (9.6) 

 ʛʜʝ ʎ1 ʠ ʎ2 ï ʟʘʢʫʧʦʯʥʘʷ ʮʝʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦ ʠ 

ʧʦʩʣʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʚʦʜr, ɺʇ ï ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʧʦʪʝʨʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ: 

ʕʩ = ȹɺʇ (ʉ2 ï ʉ1 +ȹʂ)                                      (9.7) 

 ʛʜʝ ʉ1 ʠ ʉ2 ï ʝʞʝʛʦʜʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʜʦ ʠ ʧʦʩʣʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠʩʪʦʯʥʠʢʘ, ȹɺʇ ï ʩʥʠʞʝʥʠʝ ʛʦʜʦʚʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ  ʧʨʠ  ʟʘʛʨʷʟʥʝʥʠʠ  ʚʦʜʦʝʤʘ  ʠ  ʩʥʠʞʝʥʠʷ  ʧʣʦʜʦʨʦ-

ʜʠʷ  ʧʦʯʚ,   ȹʂ   ï ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʫ ʚʦʜʦʧʦʪʨʝ-

ʙʠʪʝʣʷ ʧʨʠ ʟʘʛʨʷʟʥʝʥʥʦʤ ʚʦʜʦʠʩʪʦʯʥʠʢʝ ʠ ʧʦʪʝʨʝ ʧʣʦʜʦʨʦʜʠ ̫ʧʦʯʚ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʛʦʜʦʚʦʛʦ ʫʱʝʨʙʘ ʕʣ  ʦʪ ʛʦʜʠʯʥʦʛʦ ʩʙʨʦʩʘ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʧʨʠʤʝʩʝʡ ʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(9.1) 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʟʘʪʨʘʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ:  

ʕʚ = (ʉʙ1 ï ʉʙ2) Ā W1                                           (9.8) 

ʛʜʝ ʉʙ1 ʠ ʉʙ2 ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʯʠʩʪʢʠ ʥʘ 1 ʤ
3 ʚʦʜʳ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝ-

ʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʫʤ, W1 ï ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ, ʤ
3. 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʧʦʚʳʰʝʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʩʯʝʪʘ ï ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠ ̫ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘ-

ʝʤʦʩʪʠ ʚ ʟʘʛʨʷʟʥʝʥʥʦʤ ʠ ʢʦʥʪʨʦʣʴʥʦʤ (ʥʝʟʘʛʨʷʟʥʝʥʥʦʤ) ʨʘʡʦʥʘʭ. 

 ʋʱʝʨʙ ʦʪ ʧʦʚʳʰʝʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʕʉʟ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ 

ʩʪʦʠʤʦʩʪʠ çʥʝʧʨʝʜʚʠʜʝʥʥʦʡè ʧʨʦʜʫʢʮʠʠ ʠ ʨʘʩʭʦʜʦʚ ʥʘ ʣʝʯʝʥʠʝ 
  

ʕʉʟ = ʅ+ ʉʪ1 + ʉʪ2                                        (9.9) 

  

ʛʜʝ ʅ ï ʩʪʦʠʤʦʩʪʴ ʥʝʜʦʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʫʤ, ʉʪ1 ï ʟʘʪʨʘʪ rʥʘ ʩʪʘʮʠ-

ʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ, ʩʫʤ, ʉʪ2 ï ʟʘʪʨʘʪʳ ʥʘ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʶ ʙʦʣʴʥʳʭ, ʩʫʤ. 

 ʅ = ɺ Ā ʇʨʜ                                                (9.10) 

 ʛʜʝ ɺ ï ʩʨʝʜʥʷʷ ʚʳʨʘʙʦʪʢʘ ʦʪ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ ʩʫʪʢʠ, ʩʫʤ, ʇʨʜ ï ʯʠʩʣʦ 

ʧʦʪʝʨʷʥʥʳʭ ʨʘʙʦʯʠʭ ʜʥʝʡ ʠʟ-ʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ʉʪ1 = ʉʂ Ā ɼ                                                     (9.11) 
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 ʛʜʝ ʉʂ ï ʩʪʦʠʤʦʩʪʴ ʢʦʡʢʦ-ʜʥ̫ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʩʫʤ/ʩʫʪ, ɼ ï ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʣʝʯʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʩʫʪ. 

ʉʪ2 = ʂ1Ā ɼ2                                                     (9.12) 

ʛʜʝ ʂ1 ï ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʧʦʩʝʱʝʥʠʷ ʚʨʘʯʘ, ʩʫʤ, ɼ2 ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʠʩ-

ʧʘʥʩʝʨʠʟʘʮʠʠ. 

ʇʦʪʝʨʠ ʕʉʧ ʟʘ ʩʯʝʪ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ, ʚʳʟʚʘʥʥʦʡ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝ-

ʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ çʥʝʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʠ ʟʘʪʨʘʪ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶè. 

  

ʕʉʧ = ʅ1 + ɿʢ = (ɺʛ + ʇʨ) + (ʂʨ + ʇ)                            (9.13) 

 ʅ1 ï ʩʪʦʠʤʦʩʪʴ ʥʝʧʨʦʠʟʚʦʜʝʥʥʦʡ ʠʟ-ʟʘ ʤʠʛʨʘʮʠʠ ʢʘʜʨʦʚ ʧʨʦʜʫʢ-

ʮʠʠ,  ʩʫʤ, ɺʛ ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʩʫʤ, ʇʨ ï ʪʝʢʫ-

ʯʝʩʪʴ ʢʘʜʨʦʚ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠ ̫ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʝʣ, ɿʢ ï ʟʘʪʨʘʪʳ 

ʥʘ ʢʦʤʧʝʥʩʘʮʠʠ ʜʣʷ ʤʠʛʨʠʨʫʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʫʤ, ʂʨ ï ʨʘʟʤʝʨ ʢʦʤʧʝʥʩʘʮʠ-

ʦʥʥrʭ ʚʳʧʣʘʪ, ʧʦʣʫʯʘʝʤʳʭ ʚʩʣʝʜʩʪʚʠʝ ʤʠʛʨʘʮʠʠ, ʇ ï ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʤʠ-

ʛʨʠʨʫʶʱʠʭ  ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠ ̫ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʯʝʣ. 
  

ɿʘʪʨʘʪʳ ʕʉʦ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʪʜʳʭ, ʥʝʦʙʭʦʜʠʤʳʡ ʠʟ-ʟʘ ʥʝʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ: 

  

ʕʉʦ = ʅ + ʉʟ = ɺ Ā ʇʦ + ʂʩ Ā ɼʦ                        (9.14) 

 ʛʜʝ ʇʦ ï ʯʠʩʣʦ ʧʦʪʝʨʷʥʥʳʭ ʪʨʫʜʦʜʥʝʡ ʠʟ-ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʪʜʳʭʘ, 

ʂʩ ï ʩʪʦʠʤʦʩʪʴ ʢʦʡʢʦ-ʜʥ̫ ʚ ʩʘʥʘʪʦʨʠʷʭ, ɼʦ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʘʥʘ-

ʪʦʨʠʠ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʠʩ-

ʪʦʱʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢ ʢʘʢ ʧʣʘʪʘ ʟʘ ʩʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ ʦʪ ʟʘʛʨʷʟʥʝʥʠ ̫

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʝʸ ʚʝʣʠʯʠʥʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʥʦʨʤʘʪʠʚʦʚ ʩʪʦʠʤʦʩʪʠ ʥʦʚʳʭ ʟʝʤʝʣʴ, ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʪ.ʝ. 

ʉi = (ʉʟ + ʉn +ʉʞ) = F (ʉʦ + ʂɻ)                              (9.15) 

 ʛʜʝ F ï ʧʣʦʱʘʜʴ ʢʫʨʦʨʪʥʳʭ ʟʦʥ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ, ʛʘ; ʉʦ ï ʩʪʦʠʤʦʩʪʴ ʟʝ-

ʤʝʣʴ, ʩʫʤ/ʛʘ, ʂɻ  ï  ʢʘʧʠʪʘʣʴʥʳʝ  ʚʣʦʞʝʥʠʷ,  ʟʘʪʨʘʯʝʥʥʳʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʢʫʨʦʨʪʥʦʡ ʟʦʥʳ, ʩʫʤ/ʛʘ. 

ʋʙʳʪʢʠ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʚʥʳ ʟʘʪʨʘʪʘʤ, ʪʨʝʙʫʝʤʳʤ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ. ɺʝʣʠʯʠʥʘ 

ʫʙʳʪʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ ʩʙʨʦʰʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʠ, ʫʜʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʫʙʳʪ-

ʢʦʚ, ʚʠʜʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʠ ʢʘʪʝʛʦʨʠʡ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. 

  

9.4. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʚʳʧʣʘʪ ʚ ʋʟʙʝʢʠʩʪʘʥʝ 

ɺ ʈʋʟ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʫʱʝʨʙʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʚʝ-

ʜʝʥʳ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʚʳʧʣʘʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ ʠ ʩʙʨʦʩʦʚ ʟʘ-

ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ.   

ʉʫʤʤʘ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʡ ʚʳʧʣʘʪʳ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ ʠ ʨʘʟʤʝʱʝʥʠʝ ʦʪʭʦʜʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ: 

ʇ = (Mʥ Ā R Āʄʈɿʇ) + (Mcʥ Ā R Ā ʄʈɿʇ Ā ʂʢʨ),              (9.16)    
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ʛʜʝ ʇ ï ʩʫʤʤʘ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʡ ʚʳʧʣʘʪʳ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʨʘʟʤʝʱʝʥʠʝ ʦʪʭʦʜʦʚ, ʩʫʤ; 

ʄʥ ï ʤʘʩʩʘ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤʳ ʚ ʧʨʝʜʝʣʘʭ ʫʪʚʝʨ-

ʞʜʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʪ; 

ʄʩʥ ð ʤʘʩʩʘ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤ ʩʚʳʰʝ ʫʪʚʝʨʞʜʝʥ-

ʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʪ; 

R ð ʙʘʟʦʚʘʷ ʩʪʘʚʢʘ ʟʘ ʦʜʥʫ ʪʦʥʥʫ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʜʦʣʷʭ 

ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ; 

ʄʈɿʇ ð ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʩʫʤ; 

ʂʢʨ  ð ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʘʪʥʦʩʪʠ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʥʦ (ʪʘʙʣ. 9.2). 

ʊʘʙʣ. 9.2 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʨʘʪʥʦʩʪʠ ʂʢʨ 

 ̄

ʧ/ʧ 

ʆʙʲʝʤ ʚʳʙʨʦʩʦʚ, ʩʙʨʦʩʦʚ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʨʘʟʤʝʱʝʥʠʷ 

ʦʪʭʦʜʦʚ, ʚʳʰʝ (ʥʠʞʝ) ʫʪʚʝʨ-

ʞʜʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘ-

ʪʠʚʦʚ 

ʇʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʨʘʪʥʦʩʪʠ 

ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ (ʩʥʠʞʝʥʠʠ) ʫʪʚʝʨ-

ʞʜʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʚʳ-

ʙʨʦʩʦʚ, ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʨʘʟʤʝʱʝʥʠʷ ʦʪ-

ʭʦʜʦʚ, ʂʢʨ 

1. ʦʪ 1,001 ʜʦ 1,049 1,2 

2. ʦʪ 1,05 ʜʦ 1,059 2,2 

3. ʦʪ 1,06 ʜʦ 1,1 2,5 

4. ʦʪ 1,11 ʜʦ 1,2 3,4 

5. ʦʪ 1,21 ʜʦ 1,3 4,4 

6. ʦʪ 1,31 ʜʦ 1,5 6,0 

7. ʦʪ 1,51 ʜʦ 2,0 8,0 

8. ʦʪ 2,1 ʠ ʚʳʰʝ 10,0 

 

ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʘʷ ʤʘʩʩʘ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʠʞʝ ʫʪʚʝʨ-

ʞʜʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʫʤʤʘ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʡ ʚʳʧʣʘʪʳ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʇ= (Mʬ Ā R Ā ʄʈɿʇ)/ʂʢʨ ,                                (9.17) 

ʛʜʝ ʄʬ ð ʬʘʢʪʠʯʝʩʢʘʷ ʤʘʩʩʘ ʚʳʙʨʦʩʦʚ, ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʚʳʧʣʘʪ ʫʯʠʪʳʚʘʶʪ: 

¶ ʬʘʢʪʠʯʝʩʢʫ  ʁʤʘʩʩʫ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤ; 

¶ ʜʘʥʥʳʝ ʧʦ ʧʝʨʚʠʯʥʦʤʫ ʫʯʝʪʫ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʠʭ ʚʠʜʘʤ; 

¶ ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʝʞʝʛʦʜʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʫʙʲʝʢʪʘʤʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʚʳ-

ʧʣʘʪ; 

¶ ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʦʥʠʪʦʨʠʥʛʘ, ʚʳʧʦʣʥʝʥ-
ʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʠʩʪʦʯʥʠʢʘʭ ʟʘʛʨʷʟʥʝʥʠʷ. 
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ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʬʘʢʪʠʯʝʩʢʦʡ 

ʤʘʩʩʳ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʠʭ ʤʘʩʩʫ ʨʘʩʩʯʠʪʳʚʘʪʁ ʧʦ ʦʞʠʜʘʝʤʦʡ 

ʚʝʣʠʯʠʥʝ ʛʦʜʦʚʦʡ ʤʘʩʩʳ (ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʛʣʘʤʝʥʪʫ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ). 

ʈʘʩʯʝʪʳ ʩʫʤʤ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʚʳʧʣʘʪ ʟʘ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʝ ʩʙʨʦʩʳ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʢʦʤʤʫʥʘʣʴʥʳʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʝʪʠ ʛʦʨʦʜʦʚ ʠ ʜʨʫ-

ʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʚʳʧʣʘʪ: 

ʇ = Mcʥ Ā R Ā ʄʈɿʇ Ā ʂʢʨ  ,                                (9.18) 

ɿʘ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʧʫʪʝʤ ʟʘʢʘʯʢʠ ʚ ʧʦʜʟʝʤ-

ʥʳʝ ʛʦʨʠʟʦʥʪʳ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʚʳʧʣʘʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʢʘʢ ʟʘ ʞʠʜʢʠʝ ʦʪʭʦʜʳ 

ʯʝʪʚʝʨʪʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ.  

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʂʆʅʊʈʆʃʗ 

 

1. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ çʫʱʝʨʙ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè 

2. ʅʘʟʦʚʠʪʝ ʚʠʜʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ.  

3. ʀʟ ʢʘʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ? 

4. ʂʘʢʠʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ɺʳ ʟʥʘʝʪʝ? 

5. ʂʘʢ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ? 

6. ʂʘʢ ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʙʨʘʩʳʚʘʝʤʳʭ 
ʚ ʚʦʜʦʝʤ, ʧʨʠ ʦʮʝʥʢʝ ʫʱʝʨʙʘ? 

7. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʨʘʩʯʝʪ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʚʳʧʣʘʪ?  
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ɻʣʘʚʘ 10. ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 

 

10.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ: ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʳʜʝʣʷʶʪ ʝʱʝ ʢʘʪʝʛʦʨʠʶ 

ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ (ʩʤ. ʨʠʩ. 10.1). 

ɺ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʙʨʘʟʫʝʪʩʷ ʦʩʘʜʦʢ, ʧʦʜʚʝʨʛʘʝʤʳʡ ʦʙʝʟʚʨʝ-

ʞʠʚʘʥʠʶ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ, ʦʙʝʟʚʦʞʠʚʘʥʠʶ, ʩʫʰʢʝ ʠ ʠʥʦʛʜʘ ʧʦʩʣʝʜʫʶʱʝʡ 

ʫʪʠʣʠʟʘʮʠʠ. ɽʩʣʠ ʧʦ ʫʩʣʦʚʠʷʤ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʦʝʤ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ, ʪʦ ʧʦʩʣʝ ʩʦʦʨʫʞʝʥʠʡ ʧʦʣʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ 

ʩʪʦʯʥʳʭ ʚʦʜ ʫʩʪʨʘʠʚʘʶʪ ʩʦʦʨʫʞʝʥʠʷ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʠ. 

 
 

ʈʠʩ. 10.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʜʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

 

ʉʦʦʨʫʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʝʨʘʩ-

ʪʚʦʨʠʤrʭ ʧʨʠʤʝʩʝʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʨʝʰʝʪʢʠ, ʩʝʪʢʠ, ʧʝʩʢʦʣʦʚʢʠ, ʦʪʩʪʦʡʥʠʢʠ 

ʠ ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʳ. ʈʝʰʝʪʢʠ ʠ ʩʝʪʢʠ ʟʘʜʝʨʞʠʚʘʶʪ ʢʨʫʧʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʝʩʢʦʣʦʚʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʜʝʨʞʘʥʠʷ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ (ʧʝʩʦʢ, ʛʣʠʥʘ). ʆʪʩʪʦʡʥʠʢʠ ʟʘʜʝʨʞʠʚʘʶʪ ʦʩʝʜʘʶʱʠʝ ʠ ʧʣʘ-

ʚʘʶʱʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʞʠʨʦʣʦʚʢʠ, ʥʝʬʪʝʣʦʚʫʰʢʠ, ʤʘʩʣʦ- ʠ ʩʤʦ-

ʣʦʫʣʦʚʠʪʝʣʠ ʠ ʜʨ. 

ʉʦʦʨʫʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʦʟʚʦʣʷʶʪ ʫʜʘʣʠʪʴ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ ʜʦ 60 

% ʥʝʨʘʩʪʚʦʨʠʤʭr ʚʝʱʝʩʪʚ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʝʨʝʜ ʵʪʘʧʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ.  

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪʩ ̫ʜʣʷ ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥ-

ʥʭr ʩʪʦʯʥʳʭ ʚʦʜ, ʭʦʪʷ ʠʟʨʝʜʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʜʣʷ ʦʯʠʩʪʢʠ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ 

ʚʦʜ. 

ʄʝʪʦʜʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʩʦʨʙʮʠ,ʁ ʵʢʩʪʨʘʢ-

ʮʠʁ, ʵʚʘʧʦʨʘʮʠ,ʁ ʜʝʛʘʟʘʮʠ,ʁ ʠʦʥʥʳʡ ʦʙʤʝʥ, ʦʟʦʥʠʨʦʚʘʥʠʝ, ʵʣʝʢʪʨʦʬʣʦʪʘʮʠ,ʁ 
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ʵʣʝʢʪʨʦʜʠʘʣʠʟ ʠ ʜʨ. 

ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʘʛʨʝʩʩʠʚʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʝ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠʩʧʦʣʴʟʫʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪ ɹ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʨʘʩʪʚʦʨʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʧʨʠʤʝʩʠ ʚ ʤʠʥʝʨʘʣ.r 

ɻʣʫʙʦʢʘʷ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʘ, ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘʛʨʷʟ-

ʥʝʥʠʡ ʚ ʦʯʠʱʘʝʦʤʡ ʚʦʜʝ ʪʨʝʙʫʝʪʩʷ ʜʦʚʝʩʪʠ ʜʦ ʫʨʦʚʥʷ ʇɼʂ. ɼʣʷ ʛʣʫʙʦʢʦʡ 

ʦʯʠʩʪʢʠ ʦʪ ʚʟʝʚʝʰʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʬʠʣʴʪʨʳ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ, ʩʦʨʙʮʠʦʥʥʳʝ, ʦʟʦʥʘʪʦʨʥʳʝ ʠ ʜʨʫʛʠʝ ʫʩʪʘ-

ʥʦʚʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʛʣʫʙʦʢʘʷ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ɼʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʦʪʜʝʣʴʥʳʭ ʩʦʦʨʫʞʝ-

ʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʩʪʦʯʥʘʷ ʚʦʜʘ ʧʦʩʪʝʧʝʥʥʦ ʦʯʠʱʘʝʪʩʷ ʩʥʘʯʘʣʘ 

ʦʪ ʢʨʫʧʥʳʭ, ʘ ʟʘʪʝʤ ʦʪ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʥʝʨʘʩʪʚʦʨʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʉʦʦʨʫʞʝʥʠʷ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʚʫʶ ʛʨʫʧʧʫ, ʚ ʢʦʪʦ-

ʨʫʶ ʚʭʦʜʷʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ: ʨʝʰʝʪʢʠ, ʧʝʩʢʦʣʦʚʢʠ, ʦʪʩʪʦʡʥʠʢʠ. ʉʘʤʦʩʪʦʷ-

ʪʝʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʩʦʦʨʫʞʝʥʠʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʦʩʘʜʢʘ ï ʤʝʪʘʥʪʝʥʢʠ ʠʣʠ 

ʜʚʫʭʲʷʨʫʩʥʳʝ ʦʪʩʪʦʡʥʠʢʠ ʩ ʠʣʦʚʳʤʠ ʧʣʦʱʘʜʢʘʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʦʩʘʜʢʘ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, ʚ ʢʦʪʦ-

ʨʳʭ ʦʢʠʩʣʷʶʪʩʷ ʦʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟ-

ʥʝʥʠʷ. ʆʯʠʩʪʢʘ ʩʪʦʯʥʦʡ ʚʦʜʳ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. 

ɺʳʙʦʨ ʤʝʪʦʜʘ ʦʯʠʩʪʢʠ ʠ ʧʦʜʙʦʨ ʩʦʩʪʘʚʘ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʠ ʟʘʚʠʩʷʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʘ ʛʨʫʥʪʦʚ, ʨʘʟʤʝʨʘ ʧʣʦʱʘʜʠ ʜʣʷ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʘʩʭʦʜʘ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʤʦʱʥʦʩʪʠ ʚʦʜʦʝʤʘ ʠ ʜʨ. 

 

10.2. ʇʨʠʥʮʠʧʳ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ 

ɺʳʙʦʨ ʤʝʪʦʜʘ ʦʯʠʩʪʢʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʤʝʩʝʡ, 

ʠʤʝʶʱʠʭʩʷ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ. ʂʘʢ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʨʘʥʝʝ (ʩʤ. ɻʣʘʚʫ 7, ʧʫʥʢʪ 

7.2), ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 4 ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʩʧʝʨʩʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚ ʥʠʭ ʧʨʠʤʝʩʝʡ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʛʨʫʧʧ ʪʨʝʙʫʝʪ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ. 

ɼʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ I ʛʨʫʧʧʳ (ʨʠʩ. 7.3) ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝ-

ʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ï ʦʪʩʪʘʠʚʘʥʠʝ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ, ʬʠʣʴʪʨʦʚʘʥʠʝ ʠ ʤʠʢ-

ʨʦʧʨʦʮʝʞʠʚʘʥʠʝ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʩʪʦʯʥʳʝ 

ʚʦʜʳ ʤʦʛʫʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʪʴʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʙʨʘ-

ʙʦʪʢʠ ï ʢʦʘʛʫʣʷʮʠʠ ʠʣʠ ʬʣʦʪʘʮʠʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘ ʧʦʩʣʝʜʥʠʭ ʩʪʘʜʠʷʭ 

ʦʯʠʩʪʢʠ ʵʪʠ ʚʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʝ ï ʭʣʦʨʠʨʦʚʘʥʠʶ, 

ʦʟʦʥʠʨʦʚʘʥʠʶ ʠʣʠ ʦʙʣʫʯʝʥʠʶ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ. 
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ʉʪʦʯʥʳʝ ʚʦʜʳ II  ʛʨʫʧʧʳ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʤʝʪʦʜʘʤ: ʢʦʘʛʫʣʷʮʠʠ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʜʘʣʝʥʠʝʤ ʚʟʚʝʩʠ), ʦʟʦʥʠʨʦʚʘʥʠʶ, ʦʙ-

ʨʘʙʦʪʢʝ ʫʣʴʪʨʘʟʚʫʢʦʤ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ. 

ʆʙʨʘʙʦʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ III  ʛʨʫʧʧʳ ʩʚʦʜʠʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢ ʭʣʦʨʠʨʦ-

ʚʘʥʠʶ, ʦʟʦʥʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʘʵʨʠʨʦʚʘʥʠʶ, ʵʚʘʧʦʨʘʮʠʠ (ʚʳʧʘʨʠʚʘʥʠʶ), ʫʛ-

ʣʝʚʘʥʠʶ ʠ ʚʦʟʜʝʡʩʪʚʠʶ ʧʝʨʤʘʥʛʘʥʘʪʦʤ ʢʘʣʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ï ʨʘʟʣʦʞʝʥʠʝ ʧʨʠʤʝʩʝʡ ʘʵʨʦʙʥʳʤʠ ʠ ʘʥʘʵʨʦʙ-

ʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʆʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ IV ʛʨʫʧʧʳ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ï ʧʦʜʱʝʣʘʯʠʚʘʥʠʝ ʠʣʠ ʧʦʜʢʠʩʣʝʥʠʝ, ʫʤʷʛʯʝʥʠʝ, ʦʧʨʝʩʥʝ-

ʥʠʝ ʠ ʜʨ. ʄʦʛʫʪ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʥʘʧʨʠʤʝʨ, ʜʠʩʪʠʣʣʷʮʠʷ, ʵʢʩʪʨʘʢʮʠʷ, ʚʳʤʦʨʘʞʠʚʘʥʠʝ. 
 

10.3. ʂʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʠʭ ʦʩʘʜʢʦʚ  
 

ɻʦʨʦʜʩʢʠʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʥʘʩʝʣʝʥ-

ʥʳʭ ʧʫʥʢʪʘʭ ʚʦʜʳ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʦʙʲʝʤ ʙʳʪʦʚʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʦʙʳʯʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ, ʟʘʙʠʨʘʝʤʦʝ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʧʦʪʦʢ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʠʟ-ʟʘ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʧʦʧʘʜʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʣʠʚʥʝʚʦʡ ʚʦʜʳ) ʚ ʩʠʩʪʝʤʳ ʩʙʦʨʘ 

ʩʪʦʯʥʳʭ ʚʦʜ.  

ɻʦʨʦʜ ʩ ʥʘʩʝʣʝʥʠʝʤ 200 000 ʯʝʣʦʚʝʢ ʧʨʦʠʟʚʦʜʠʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 117 ʪʳʩ 

ʤ3/ʩʫʪʢʠ ʥʝʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ʂʦʣʠʯʝʩʪʚʦ ʠʟʚʣʝʢʘʝʤʳʭ ʦʯʠʱʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʥʝʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʩʘʜʦʢ ʦʙʝʟʚʦʞʠʚʘʝʪʩʷ. 

ʂʘʯʝʩʪʚʦ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʘʥʠʪʘʨʥʳʤ 

ʥʦʨʤʘʤ (ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʜʦʣʞʥʦ ʜʦʩʪʠʛʘʪʴʩʷ ʩʨʝʜʥʝʝ ʤʝʩʷʯʥʦʝ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ɹʇʂ (ʤʝʨʘ ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ ʦʨʛʘʥʠʯʝ-

ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʩʪʘʶʱʝʛʦʩʷ ʚ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ) 30 ʤʛ/ʣ ʠ ʢʦʣʠʯʝ-

ʩʪʚʦ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ (ʯʘʩʪʠʮʳ ʫʜʘʣʷʶʪʩʷ ʬʠʣʴʪʨʘʮʠʝʡ) 30 ʤʛ/ʣ.  

ʆʙʲʝʤ ʦʩʘʜʢʘ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʥʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫ-

ʞʝʥʠʷʭ, ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʠʟʤʝʥʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʠʧʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʩʘʜʢʘ. ʇʦʩʢʦʣʴʢʫ ʤʘʩʩʘ ʩʫʭʠʭ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦ 

ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ, ʩʫʭʦʡ ʚʝʩ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦʡ 

ʚʝʣʠʯʠʥʦʡ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʘ ʦʪ ʦʯʠʩʪʢʠ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ 

ʚʦʜ. ʆʙʳʯʥʘʷ ʧʝʨʚʠʯʥʘʷ ʠ ʚʪʦʨʠʯʥʘʷ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʜʘʝʪ ʚ ʦʙʱʝʡ ʩʣʦʞ-

ʥʦʩʪʠ ʦʢʦʣʦ 0,94 ʢʛ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʥʘ 3,78 ʤ3 ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ʍʠʤʠ-

ʯʝʩʢʘʷ ʜʦʙʘʚʢʘ ʢ ʰʣʘʤʫ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʦʚ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘ-

ʮʠʠ (ʩʤ. ɻʣʘʚʫ 16) ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʤʘʩʩʫ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚ 

ʰʣʘʤʝ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʩʥʠʞʘʝʪ ʤʘʩʩʫ ʚʟʚʝʰʝʥʥʳʭ ʪʚʝʨʜʳʭ ʯʘ-

ʩʪʠʮ ʟʘ ʩʯʝʪ ʦʢʠʩʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ ʚ 

ʠʣʘʭ. 

 ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʠʣ ʩʦʜʝʨʞʠʪ 80 % ʣʝʪʫʯʠʭ ʚʟʚʝʰʝʥʥʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ 50 

% ʠʟ ʥʠʭ ʨʘʟʨʫʰʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ ʤʘʩʩʘ ʪʚʝʨ-

ʜʳʭ ʯʘʩʪʠʮ ʠʣʘ ʙʫʜʝʪ ʫʤʝʥʴʰʝʥʘ ʜʦ 60 % ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ. 
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10.4. ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʯʠʩʪʢʝ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʦʩʘʜʢʘ 

 

ʅʘ ʛʦʨʦʜʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʩʪʦʯʥʳʝ 

ʚʦʜʳ ʧʨʦʭʦʜʷʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ, ʧʝʨʚʠʯʥʫʶ, ʚʪʦʨʠʯʥʫʶ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ, ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʢʦʥ-

ʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʧʦʪʦʢʘ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ ʚ ʞʠʜʢʦʩʪʠ, ʥʘʟʳʚʘʝʤʦʛʦ ʦʩʘʜʢʦʤ. 

ʆʩʘʜʦʢ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʠʣʠ ʟʘ-

ʭʦʨʦʥʝʥʠʷ, ʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ. 

ʇʨʘʢʪʠʢʘ ʦʯʠʩʪʢʠ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʚʠʚʘʣʘʩʴ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʨʦʩʘ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʝ ʚʦʜʳ, ʘ ʥʝ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʘ ʪʘʢʞʝ 

ʚ ʉʐɸ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʧʦʟʚʦʣʷʶʪ ʢʘʢ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʩʙʨʦʩʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ.  

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʉʪʦʢʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʤʦʛʫʪ ʩʙʨʘʩʳ-

ʚʘʪʴʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤ rʠʣʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʟʝʤʣʠ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʧʦʜʧʠʪʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʫʪʝʤ ʧʨʦʩʘʯʠʚʘʥʠʷ ʯʝʨʝʟ ʟʝʤʣʶ 

ʠʣʠ ʟʘʢʘʯʢʠ ʚ ʛʣʫʙʦʢʠʝ ʩʢʚʘʞʠʥʳ. ʀʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʡ ʠʩʪʦʯʥʠʢ ʚʦʜʳ (ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦʣʝʡ ʜʣʷ ʛʦʣʴʬʘ, ʧʘʨʢʦʚ, ʧʠʪʦʤʥʠʢʦʚ ʨʘʩʪʝʥʠʡ ʠ ʬʝʨʤ. ʆʥʠ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʳ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʫʛʦʜʠʡ, ʚʥʦʩʷ 

ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʚʦʜʥʫʶ ʩʨʝʜʫ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʷ 

ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʯʥʳʝ ʚʦʜʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʭʣʘʞʜʘʶʱʝʡ ʠʣʠ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ ʜʣʷ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʠʱʝʚʳʭ ʢʫʣʴ-

ʪʫʨ, ʜʣʷ ʧʦʧʦʣʥʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʣʠ ʦʨʦʰʝʥʠ ̫ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, 

ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʚʪʦʨʠʯʥʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦ-

ʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ. ʆʙʨʘʙʦʪʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʦʨʦʪʥʦʡ ʚʦʜʳ ʯʘʩʪʦ 

ʜʦʧʦʣʥʷʝʪ ʚʪʦʨʠʯʥʫʶ ʦʯʠʩʪʢʫ ʢʦʘʛʫʣʷʮʠʝʡ, ʬʠʣʴʪʨʘʮʠʝʡ ʠ ʜʝʟʠʥʬʝʢʮʠʝʡ. 

 

 

 

 

 

 

 

 

ʆʙʨʘʟʫʶʱʠʡʩʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʰʣʘʤ (ʦʩʘʜʦʢ) ʤʦʞʥʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ 

(ʥʘʧʨʠʤʝʨ, ʥʘ ʩʚʘʣʢʝ) ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠʣʠ ʚ ʜʨʫʛʠʭ ʮʝʣʷʭ (ʥʘʧʨʠʤʝʨ, ʚ ʣʝʩʦʚʦʜʩʪʚʝ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʝ-

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ). 

ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʇʦʜʫʤʘʡʪʝ! ʂʘʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠʣʠ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʩʪʦʯʥʳʭ ʚʦʜ ʢ ʧʦʚʪʦʨʥʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ? 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ ʠ ʦʪ ʨʘʩʭʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʠ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʩʪʦʯʥʳʭ 

ʚʦʜ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʦʡ ʩʪʦʯ-

ʥʳʭ ʚʦʜ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʨʝʰʝʪʢʘʭ, ʚ ʧʝʩʢʦʣʦʚʢʘʭ ʠ ʦʪʩʪʦʡʥʠʢʘʭ. 

ɽʩʣʠ ʩʪʦʯʥʳʝ ʚʦʜr ʩʙʨʘʩʳʚʘʪʁʩʷ ʚ ʤʦʱʥʳʡ ʚʦʜʦʤy, ʠ ʧʦ ʤʝʩʪʥʳʤ ʫʩʣʦ-

ʚʠʷʤ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʪʦʣʴʢʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʦʡ, ʦʯʠʩʪʢʫ ʤʦʞʥʦ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʧʦ ʩʭʝʤʝ: ʟʘʜʝʨʞʘʥʠʝ ʢʨʫʧʥʳʭ ʧʨʠʤʝʩʝʡ ʥʘ ʨʝʰʝʪʢʘʭ, ʟʘʪʝʤ ʧʨʦ-

ʭʦʞʜʝʥʠʝ ʯʝʨʝʟ ʧʝʩʢʦʣʦʚʢʫ (ʚʳʜʝʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ) ʠ ʦʪ-

ʩʪʦʡʥʠʢʠ (ʦʩʘʞʜʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ) ʠ ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʦʙʝʟʟʘʨʘ-

ʞʠʚʘʥʠʝ ʚʦʜʳ ʭʣʦʨʦʤ. ʆʩʘʜʦʢ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʤʝʪʘʥʪʝʥʢʘʭ, ʘ ʟʘʪʝʤ ʧʦʜʩʫ-

ʰʠʚʘʝʪʩʷ ʥʘ ʠʣʦʚʳʭ ʧʣʦʱʘʜʢʘʭ. 

ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʩʪʦʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪ ɹʩʭʝʤʫ, ʧʦ ʢʦʪʦʨʦʡ ʤʝʭʘʥʠʯʝ-

ʩʢʘʷ ʦʯʠʩʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʰʝʪʦʢ, ʧʝʩʢʦʣʦʚʦʢ ʠ ʜʚʫʭʲʷʨʫʩʥʳʭ ʦʪ-

ʩʪʦʡʥʠʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʦʩʘʞʜʘʶʪʩʷ, ʥʦ ʠ ʧʦʜ-

ʚʝʨʛʘʶʪʩʷ ʘʥʘʵʨʦʙʥʦʤʫ ʩʙʨʘʞʠʚʘʥʠʶ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʧʦʣʷʭ ʦʨʦʰʝʥʠʷ ʠʣʠ ʬʠʣʴʪʨʘʮʠʠ. 

 

10.5. ɺʠʜʳ ʦʙʨʘʙʦʪʢʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʙʳʯʥʦ ʥʘʯʠ-

ʥʘʝʪʩʷ ʩ ʫʜʘʣʝʥʠʷ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʧʘʣʢʠ, ʢʘʨʪʦʥ, ʚʝʪʦʰʴ, ʧʣʘʩʪʠʢ, ʧʝʩʦʢ, 

ʞʠʨ ʠ ʥʘʢʠʧʴ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠʣʠ ʫʭʫʜʰʠʪʴ 

ʧʦʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ. 

ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʜʦʙʘʚʣʝʥʠʷ ʭʠʤʠʢʘʪʦʚ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʘʵʨʘʮʠʠ, ʰʪʘʥʛ, ʩʝʪʦʢ, ʠʟʤʝʣʴʯʠʪʝʣʝʡ ʠʣʠ ʧʝʩʢʦʣʦʚʦʢ. ʇʨʝʜ-

ʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ ʢʦʘʛʫʣʷʮʠʶ, ʬʣʦʢʫʣʷʮʠʶ ʠ ʬʣʦ-

ʪʘʮʠʶ ʜʣʷ ʫʜʘʣʝʥʠʷ ʯʘʩʪʠʮ ʠ ʪʚʝʨʜʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʇʝʨʚʠʯʥʘʷ ʦʯʠʩʪʢʘ. ʇʝʨʚʠʯʥʘʷ ʦʯʠʩʪʢʘ ʚʢʣʶʯʘʝʪ ʫʜʘʣʝʥʠʝ ʚʟʚʝʰʝʥʥʳʭ 

ʠ ʧʣʘʚʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ. ʍʦʨʦʰʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʠ ʵʢʩ-

ʧʣʫʘʪʠʨʫʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʧʝʨʚʠʯʥʦʡ ʦʯʠʩʪʢʠ ʤʦʛʫʪ ʫʜʘʣʷʪʴ ʦʪ 60 ʜʦ 75% ʚʟʚʝ-

ʰʝʥʥʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ ʦʪ 20 ʜʦ 35% ʦʙʱʝʛʦ ɹʇʂ5 (ʧʦʥʷʪʠʝ ɹʇʂ ʨʘʩʩʤʦʪ-

ʨʝʥʦ ʚ ʛʣʘʚʝ 12). ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʫʜʘʣʷʶʪ ʢʦʣʣʦʠʜʥʳʝ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ, ʨʘʩ-

ʪʚʦʨʝʥʥʳʝ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ ʠ ʨʘʩʪʚʦʨʠʤʳʡ ɹʇʂ5.  

ɺʪʦʨʠʯʥʘʷ ʦʯʠʩʪʢʘ. ɺʪʦʨʠʯʥʘʷ ʦʯʠʩʪʢʘ ʩʥʠʞʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʘʩʪʚʦ-

ʨʝʥʥʳʭ ʠ ʢʦʣʣʦʠʜʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʯʥʳʭ 

ʚʦʜʘʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʪʦʨʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʥʠʞʘʝʪ ʥʘ 85% ʍʇʂ ʠ ɹʇʂ5, ʜʦʚʦʜ̫ 

ʠʭ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʡ 10é30 ʤʛ/ʣ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʚʪʦʨʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʢʣʶʯʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʦʯʠʩʪʢʫ. ɺ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ: ʩʤʝʰʘʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, ʢʠʩʣʦʨʦʜ ʠ ʩʣʝʜʦʚʳʝ ʢʦʣʠʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʄʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ ʧʦʪʨʝʙʣʷʶʪ ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ ʩʝʙʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ. ʆʥʠ ʪʘʢʞʝ ʧʨʝʦʙʨʘʟʫʶʪ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʚ ʦʩʘ-

ʞʜʝʥʥʳʝ. ɺ ʩʠʩʪʝʤʘʭ ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʨʦʩʪʘ, ʪʘʢʠʭ ʢʘʢ ʢʘʧʝʣʴʥʳʝ ʬʠʣʴʪʨʳ, 

ʥʘʩʘʜʦʯʥʳʝ ʙʘʰʥʠ ʠ ʚʨʘʱʘʶʱʠʝʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʦʨʳ, ʤʠʢʨʦʦʨʛʘ-
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ʥʠʟʤʳ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʨʝʜʝ. ɺ ʩʠʩʪʝʤʘʭ ʚʟʚʝʰʝʥʥʦʛʦ ʨʦ-

ʩʪʘ, ʪʘʢʠʭ ʢʘʢ ʦʪʩʪʦʡʥʠʢʠ ʠ ʫʩʪʨʦʡʩʪʚʘ ʩ ʘʢʪʠʚʥʳʤ ʠʣʦʤ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʝ-

ʨʝʤʝʱʘʶʪʩʷ ʧʦ ʩʪʦʯʥʳʤ ʚʦʜʘʤ. 

ʉʪʦʯʥʳʝ ʚʦʜʳ ʧʨʦʮʝʩʩʘ ʚʪʦʨʠʯʥʦʡ ʦʯʠʩʪʢʠ ʩʦʜʝʨʞʘʪ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 

ʚʟʚʝʰʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʧʝ-

ʨʝʜ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʦʡ ʠʣʠ ʩʙʨʦʩʦʤ ʚ ʧʨʠʥʠʤʘʶʱʠʡ ʚʦʜʦʝʤ. ʅʘ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʩʪʦʡʥʠʢʠ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʪʚʝʨ-

ʜʳʭ ʯʘʩʪʠʮ ʦʪ ʞʠʜʢʦʩʪʠ, ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʣʦʪʘʮʠʶ ʠ ʜʨʫʛʠʝ ʤʝ-

ʪʦʜʳ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. ʇʨʦʮʝʩʩʳ ʬʠʟʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ ʤʘʩʝʣ, ʞʠʨʦʚ, ʪʷ-

ʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʅʘʧʨʠʤʝʨ, ʧʨʦʮʝʞʠ-

ʚʘʥʠʝ, ʦʩʘʞʜʝʥʠʝ ʠ ʬʠʣʴʪʨʘʮʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʦʪ ʩʪʦʯʥʳʭ ʚʦʜ. ʍʠʤʠʯʝʩʢʘʷ ʢʦʘʛʫʣʷʮʠʷ ʠ ʦʩʘʞʜʝʥʠʝ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʩʝʜʠʤʝʥʪʘʮʠʠ (ʦʩʘʞʜʝʥʠʷ). ɸʜʩʦʨʙʮʠʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ 

ʫʛʣʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʍʣʦʨʠʨʦʚʘʥʠʝ 

ʜʦ ʪʦʯʢʠ ʥʘʩʳʱʝʥʠʷ ʠ ʜʦʙʘʚʣʝʥʠʝ ʠʟʚʝʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. (ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩʤ. ʚ ɻʣʘʚʝ 13). 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʦʮʝʩʩʳ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʥʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʥʠ-

ʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʘʟʦʪʘ ʠʣʠ ʬʦʩʬʦʨʘ) ʠ ʨʘʩʪʚʦʨʠʤʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʭʠʤʠʢʘʪʦʚ ʚ ʩʪʦʢʘʭ ʚʪʦʨʠʯʥʦʡ ʦʯʠʩʪʢʠ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ 

ʙʳʪʴ ʬʠʟʠʯʝʩʢʠʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ. 

ʅʘʧʨʠʤʝʨ, ʤʝʤʙʨʘʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ï ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʷ, ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ, 

ʥʘʥʦʬʠʣʴʪʨʘʮʠʷ ʠ ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʩʪʦʯʥʳʭ 

ʚʦʜ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʘʪʦʛʝʥʦʚ. (ʊʨʘʜʠʮʠʦʥʥʦ ʵʪʠ ʩʧʦ-

ʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʥʦ ʥʘʙʠʨʘʪʁ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘ ʛʦʨʦʜʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ.) 

ɼʝʟʠʥʬʝʢʮʠʷ. ɼʝʟʠʥʬʝʢʮʠʷ ʠʥʘʢʪʠʚʠʨʫʝʪ ʠʣʠ ʫʥʠʯʪʦʞʘʝʪ ʧʘʪʦʛʝʥʥʳʝ 

ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʳ ʠ ʮʠʩʪʳ ʧʨʦʩʪʝʡʰʠʭ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʦʤʤʫ-

ʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ. ʕʪʠ ʧʘʪʦʛʝʥʳ ʚʳʟʳʚʘʶʪ ʪʘʢʠʝ ʧʝʨʝʜʘʶʱʠʝʩʷ 

ʯʝʨʝʟ ʚʦʜʫ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʜʠʟʝʥʪʝʨʠʷ, ʭʦʣʝʨʘ, ʠʥʬʝʢʮʠʦʥʥʳʡ 

ʛʝʧʘʪʠʪ, ʧʘʨʘʪʠʬ, ʧʦʣʠʦʤʠʝʣʠʪ ʠ ʙʨʶʰʥʦʡ ʪʠʬ. ʈʦʩʪ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʠ ʜʨʫʛʠʭ ʮʝʣʝʡ ʧʦʪʨʝʙʦʚʘʣ ʠʟʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʜʝʟʠʥ-

ʬʝʢʮʠʠ. ʇʨʦʮʝʩʩʳ ʭʠʤʠʯʝʩʢʦʡ ʜʝʟʠʥʬʝʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʣʦʛʝʥʦʚ, ʦʩʦ-

ʙʝʥʥʦ ʭʣʦʨʘ, ʠʩʪʦʨʠʯʝʩʢʠ ʧʨʝʦʙʣʘʜʘʣʠ ʚ ʦʙʣʘʩʪʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. ʆʜʥʘʢʦ 

ʩʦʤʥʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʣʦʨʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʜʝʭʣʦʨʠʨʦʚʘʥʠʷ ʩʜʝʣʘʣʠ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʜʝʟʠʥʬʝʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʦʟʦʥʠʨʦʚʘʥʠʝ ʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ. ʆʟʦʥʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʢʘ-

ʣʦʚ ʦʟʦʥʘ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʧʘʪʦʛʝʥʦʚ. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙ-

ʣʫʯʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʟʨʫʰʝ-

ʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʘʪʦʛʝʥʥʦʛʦ ʦʨʛʘʥʠʟʤʘ (ɼʅʂ ʠ ʈʅʂ). ʀ ʪʦ, ʠ ʜʨʫ-

ʛʦʝ ʜʦʨʦʞʝ, ʯʝʤ ʜʝʟʠʥʬʝʢʮʠʷ ʭʣʦʨʦʤ, ʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ.  
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10.6. ʆʯʠʩʪʢʘ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʊʘʰʢʝʥʪʝ 
 

ɺ ʛʦʨʦʜʝ ʊʘʰʢʝʥʪʝ ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʥʷʪʘ 

ʥʝʧʦʣʥʘʷ ʨʘʟʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʦʪʚʦʜʷʪʩʷ ʥʘ ʛʦʨʦʜʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝ-

ʥʠʷ ʧʦ ʩʘʤʦʪʝʯʥʦʡ ʩʝʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (25-30% ʩʪʦʯʥʳʭ ʚʦʜ ʧʝʨʝʢʘʯʠʚʘʶʪʩʷ 

ʥʘʩʦʩʥʳʤʠ ʩʪʘʥʮʠʷʤʠ), ʘ ʜʦʞʜʝʚʳʝ ʠ ʪʘʣʳʝ ʚʦʜʳ ʦʪʚʦʜʷʪʩʷ ʧʦ ʠʨʨʠʛʘʮʠʦʥʥʦʡ 

ʣʦʪʢʦʚʦʡ ʩʠʩʪʝʤʝ ʚ ʨʝʢʠ, ʢʘʥʘʣʳ ʠ ʙʦʣʴʰʠʝ ʘʨʳʢʠ, ʧʨʦʭʦʜʷʱʠʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ. 

ʆʪʚʦʜ ʠ ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪ ɻʋʇ çʉʫʚʩʦʟè ʧʦ ʢʘʥʘʣʠʟʘ-

ʮʠʦʥʥʳʤ ʩʝʪʷʤ ʠ ʢʦʣʣʝʢʪʦʨʘʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʩʠʣʘ 2 634 ʢʤ. 

ʆʙʱʘʷ ʪʝʨʨʠʪʦʨʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ: 240 ʛʘ. 

ʉʪʦʯʥʳʝ ʚʦʜr ʧʝʨʝʢʘʯʠʚʘʶʪʩʷ ʦʪ ʧʦʥʠʞʝʥʥʳʭ ʤʝʩʪ ʛʦʨʦʜʘ 13 ʥʘʩʦʩʥʳʤʠ 

ʩʪʘʥʮʠʷʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ʅʘ ʩʝʪʷʭ ʠ ʢʦʣʣʝʢʪʦʨʘʭ ʛʦʨʦʜʩʢʦʡ 

ʢʘʥʘʣʠʟʘʮʠʠ ʠʤʝʝʪʩʷ ʩʚʳʰʝ 98 900 ʢʦʣʦʜʮʝʚ ʠ ʢʘʤʝʨ, 30 ʘʚʘʨʠʡʥʳʭ ʩʙʨʦʩʦʚ, 

39 ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʝʛʨʘʜʳ, 78 ʧʝʨʝʭʦʜʦʚ ʧʦʜ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʧʫʪʷʤʠ ʠ 48 ʧʝʨʝʩʝʯʝʥʠʡ ʩ ʤʝʪʨʦ. 

ɻʦʨʦʜ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʘ ʙʘʩʩʝʡʥʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ï ʉʘʣʘʨʩʢʠʡ ʠ ʅʠʞʥʝ-ɹʦʟ-

ʩʫʡʩʢʠʡ. ʅʘʯʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʦʪʥʦʩʠʪʩʷ ʢ 1939 ʛʦʜʫ, 

ʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢ ʥʘʯʘʣʫ 60-ʭ ʛʦʜʦʚ. 

ʆʯʠʩʪʢʘ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ ʛ. ʊʘʰʢʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʪʨʝʭ ʧʨʠ-

ʨʦʜʦʦʭʨʘʥʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 1 945 ʪʳʩ. ʤ3/ʩʫʪ: 

1. ʉʘʣʘʨʩʢʘʷ ʩʪʘʥʮʠʷ ʘʵʨʘʮʠʠ ï ʩ 1961 ʛ. ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʙʦʪʫ ʩ ʧʨʦʝʢʪ-

ʥʦʡ ʤʦʱʥʦʩʪʴʶ - 1120 ʪʳʩ.ʤ3/ʩʫʪ. ʌʘʢʪʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʉʘʣʘʨʩʢʦʡ 

ʩʪʘʥʮʠʠ ʘʵʨʘʮʠʠ ï 960 ʪʳʩ.ʤ3/ʩʫʪ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʘʵʨʘʮʠʠ ï 113 ʛʘ. ʕʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʦʯʠʩʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70%. 

2. ɹʦʟʩʫʡʩʢʘʷ ʩʪʘʥʮʠʷ ʘʵʨʘʮʠʠ ï ʩ 1963 ʛ. ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʙʦʪʫ ʩ ʧʨʦʝʢʪ-

ʥʦʡ ʤʦʱʥʦʩʪʴʶ - 800 ʪʳʩ.ʤ3/ʩʫʪ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɹʦʟʩʫʡʩʢʦʡ ʩʪʘʥʮʠʠ 

ʘʵʨʘʮʠʠ - 750 ʪʳʩ.ʤ3.ʢʫʙ3/ʩʫʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʩʪʦʯ-

ʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ 52% (ʩʤ. ʨʠʩ. 10.2). ʇʣʦʱʘʜʴ ɹʦʟʩʫʡʩʢʦʡ ʩʪʘʥʮʠʠ ʘʵʨʘʮʠʠ 

- 120 ʛʘ. 

3. ɹʝʢʪʝʤʠʨʩʢʠʝ ʠ ɹʠʥʦʢʦʨʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ï c 1976 ʛ. ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʨʘʙʦʪʫ c ʧʨʦʝʢʪʥʦʡ ʤʦʱʥʦʩʪʴʶ 25 ʪʳʩ.ʤ3/ʩʫʪ. ʇʣʦʱʘʜʴ ɹʝʢʪʝʤʠʨʩʢʠʭ ʠ ɹʠʥʦ-

ʢʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ - 7 ʛʘ. 

ɺʩʝ ʥʘʟʚʘʥʥʳʝ ʛʦʨʦʜʩʢʠʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩʥʘʙʞʝʥʳ ʧʦʣʥʳʤ ʢʦʤ-

ʧʣʝʢʩʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʦʯʠʱʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʛʠʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʠʷ. 
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ʈʠʩ. 10.2.  ʄʝʩʪʦ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ɹʦʟʩʫʡʩʢʦʡ ʩʪʘʥʮʠʠ ʘʵʨʘʮʠʠ 

 

ʅʘ ʦʯʠʩʪʥʳʭ ʩʪʘʥʮʠʷʭ ʛ. ʊʘʰʢʝʥʪʘ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʘʢʠʤ ʨʘʩ-

ʩʤʦʪʨʝʥʥʳʤ ʚʳʰʝ (ʧ. 10.5) ʚʠʜʘʤ ʦʙʨʘʙʦʪʢʠ, ʢʘʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, 

ʧʝʨʚʠʯʥʘʷ ʠ ʚʪʦʨʠʯʥʘʷ ʦʯʠʩʪʢʘ, ʜʝʟʠʥʬʝʢʮʠʷ. ʇʨʦʮʝʩʩ ʜʝʟʠʥʬʝʢʮʠʠ (ʦʙʝʟʟʘ-

ʨʘʞʠʚʘʥʠʷ) ʥʘ ʊʘʰʢʝʥʪʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʨʘʥʴʰʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ 

ʧʦʤʦʱʴʶ ʭʣʦʨʘ, ʠʟ-ʟʘ ʯʝʛʦ ʦʯʠʩʪʥʳʝ ʩʪʘʥʮʠʠ ʷʚʣʷʣʠʩʴ ʦʙʲʝʢʪʘʤʠ ʧʦʚʳʰʝʥ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʜʝʟʠʥʬʝʢʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʛʠ-

ʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ (NaOCl), ʧʦʣʫʯʘʝʤʳʡ ʧʫʪʝʤ ʵʣʝʢʪʨʦʣʠʟʘ ʨʘʩʪʚʦʨʘ ʧʦʚʘʨʝʥ-

ʥʦʡ ʩʦʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʯʠʩʪʥʦʡ ʩʪʘʥʮʠʠ.  

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʇʈʆɺɽʈʂʀ 

 

1. ɼʘʡʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

2. ʏʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʯʠʩʪʢʠ? 

3. ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʯʠʩʪʢʠ? 

4. ʂʘʢ ʩʚʷʟʘʥ ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʯʠʩʪʢʠ ʩ ʜʠʩʧʝʨʩʥʳʤ ʩʦʩʪʦʷʠʥʝʤ ʧʨʠʤʝʩʝʡ? 

5. ʂʘʢ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʯʠʱʝʥʥʳʝ ʛʦʨʦʜʩʢʠʝ ʩʪʦʯʥʳʝ ʚʦʜʳ? 

6. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʦʯʠʩʪʢʝ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ? 

7. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʛʣʫʙʦʢʘʷ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ? 

8. ʅʘʟʦʚʠʪʝ ʠ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʚʠʜʳ ʦʙʨʘʙʦʪʢʠ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

9. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʯʠʩʪʢʘ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ ʚ ʊʘʰʢʝʥʪʝ?  
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ɻʣʘʚʘ 11. ʄʝʪʦʜʳ ʠ ʩʫʱʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʩʪʣʫʞʠʪ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ ʨʘʟʣʠʯʥʳʭ 

ʚʟʚʝʰʝʥʥʳʭ ʧʨʠʤʝʩʝʡ. ʇʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʧʦʜʨʘʟ-

ʜʝʣʷʝʪʩʷ ʥʘ: 1) ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʦʯʠʩʪʢʫ; 2) ʮʝʥʪʨʦʙʝʞʥʫʶ ʦʯʠʩʪʢʫ; 3) ʬʠʣʴ-

ʪʨʦʚʘʥʠʝ (ʧʨʦʮʝʞʠʚʘʥʠʝ). 

   

11.1. ʇʨʦʮʝʞʠʚʘʥʠʝ 

 

ʇʨʦʮʝʞʠʚʘʥʠʝ ʧʨʝʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʪʘʧ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʘʣʝʥʠʠ ʢʨʫʧʥʦʛʦ ʤʫʩʦʨʘ (ʚʝʪʦʰʴ, ʢʘʤʥʠ, ʙʫʪʳʣʢʠ ʠ ʪ.ʜ.) 

ʩ ʧʦʤʦʱʴʶ ʨʝʰʝʪʦʢ ʠ ʩʝʪʦʢ, ʟʘʱʠʱʘ ̫ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ. ɽʩʣʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʮʝʞʠʚʘʥʠʷ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ, ʜʨʫʛʠʝ ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦ-

ʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ.  

ʈʝʰʝʪʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ï ʛʨʫʙʦʡ ʠ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ, ʧʦ 

ʢʦʥʩʪʨʫʢʮʠʠ ï ʩʪʝʨʞʥʝʚʳʝ, ʰʥʝʢʦʚʳʝ, ʙʘʨʘʙʘʥʥʳʝ ʠ ʪ.ʜ., ʠ ʧʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝ-

ʥʝʥʠʷ (ʨʠʩ. 14.1). 

 

 
ʈʠʩ. 11.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʰʝʪʦʢ 

 

ʈʝʰʝʪʢʠ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ, ʷʚʣʷʶʱʠʝʩʷ ʧʝʨʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʦʯʠʩʪʢʠ, ʟʘʱʠ-

ʱʘʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʯʠʩʪʥʦʡ ʩʪʘʥʮʠʠ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʟʘʩʦʨʝʥʠʝ 

ʪʨʫʙ, ʥʘʩʦʩʦʚ ʠ ʜʠʬʬʫʟʦʨʦʚ ʜʣʷ ʘʵʨʘʮʠʠ ʧʝʩʢʘ. ʊʦʥʢʠʝ ʩʠʪʘ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʥʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʤʫʩʦʨʘ. ʕʬ-

ʬʝʢʪ ʫʣʘʚʣʠʚʘʥʠʷ ʤʫʩʦʨʘ ʥʘ ʨʝʰʝʪʢʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʪʝʨʞʥʷʤʠ, 

ʘ ʪʘʢʞʝ ʦʪ ʨʘʟʤʝʨʘ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʫʩʦʨʘ. ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʩʪʝʨʞʥʷʤʠ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ 
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ʦʙʨʘʙʘʪʳʚʘʪʴ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʘʭ, ʙʫʜʫʪ ʟʘʭʚʘʯʝʥʳ ʠ ʫʜʘʣʝʥʳ; ʝʩʣʠ ʟʘ-

ʟʦʨʳ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʝ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʫʩʦʨʘ ʥʝ ʙʫʜʝʪ ʟʘʭʚʘʯʝʥʘ ʠ ʚʳʟʦʚʝʪ 

ʟʘʪʨʫʜʥʝʥʠʷ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ. 

ʈʝʰʝʪʢʠ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʩʦʩʪʦʷʪ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʣʠ 

ʢʨʫʛʣʳʭ ʩʪʘʣʴʥʳʭ ʧʨʫʪʢʦʚ ʩ ʰʘʛʦʤ 50ï150 ʤʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʢʘʥʘʣʝ. 

ʉʪʝʨʞʥʠ ʠʤʝʶʪ ʥʘʢʣʦʥ ʦʪ 30 ʜʦ 45 ʛʨʘʜʫʩʦʚ ʦʪ ʚʝʨʪʠʢʘʣʠ. ʈʝʰʝʪʢʠ ʦʯʠɦʘʶʪ 

ʚʨʫʯʥʫʶ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʯʥʳʭ ʩʪʘʣʴʥʳʭ ʛʨʘʙʣʝʡ. ɺ ʥʝʢʦʪʦ-

ʨʳʭ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʘ ʛʨʘʙʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ 

ʧʝʨʝʜʚʠʞʥʦʤ ʤʦʩʪʫ, ʢʦʪʦʨʳʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʪ ʢʘʥʘʣʘ ʢ ʢʘʥʘʣʫ.  

 

  
ʘ)                                                                  ʙ) 

ʈʠʩ. 11.2. ʈʝʝʯʥʘʷ ʨʝʰʝʪʢʘ 

ʘ ï ʧʨʦʮʝʩʩ ʫʣʘʚʣʠʚʘʥʠʷ ʤʫʩʦʨʘ, ʙ ï ʚʠʜ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʢʘʥʘʣʝ ʨʝ-

ʰʝʪʢʠ 

ʈʝʝʯʥʳʝ ʨʝʰʝʪʢʠ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʠʤʝʶʪ ʘʥʘʣʦʛʠʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʫ ʥʠʭ ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʝʨʞʥʷʤʠ, ʦʙʳʯʥʦ 

18,75ï50 ʤʤ. ʆʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʢʘʥʘʣ ʧʦʜ ʫʛʣʦʤ ʦʪ 15 ʜʦ 30 ʛʨʘʜʫʩʦʚ 

ʦʪ ʚʝʨʪʠʢʘʣʠ ʠ ʩʥʘʙʞʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʛʨʘʙʣʷʤʠ ʜʣʷ ʦʯʠʩʪʢʠ. ʈʝʰʝʪʯʘʪʳʡ 

ʵʢʨʘʥ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ ʩʛʨʝʙʘʥʠʷ. 

ʉʢʦʧʠʚʰʠʡʩʷ ʥʘ ʨʝʰʝʪʢʘʭ (ʠʣʠ ʩʝʪʢʘʭ) ʤʫʩʦʨ ʫʜʘʣʷʝʪʩʷ ʯʝʨʝʟ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʯʥʳʭ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ. ʉʢʦʨʦʩʪʴ ʫʙʦʨʢʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʚʢʣʶʯʘʷ ʪʠʧ ʩʠ-

ʩʪʝʤʳ ʩʙʦʨʘ (ʨʘʟʜʝʣʴʥʘʷ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ), ʩʫʪʦʯʥʳʡ ʧʦʪʦʢ, ʩʦʩʪʦʷʥʠʝ 

ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʩʝʟʦʥʥʳʝ ʬʘʢʪʦʨʳ (ʥʘʧʨʠʤʝʨ, ʦʩʝʥʥʠʝ ʣʠʩʪʴʷ). 

ʄʫʩʦʨ, ʫʜʘʣʷʝʤʳʡ ʩ ʨʝʰʝʪʦʢ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ, ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʱʝʧʦʢ, 

ʚʝʪʦʢ ʜʝʨʝʚʴʝʚ, ʢʘʤʥʝʡ ʠ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʧʨʝʜʤʝʪʦʚ. ʄʫʩʦʨ, ʫʜʘʣʷʝʤʳʡ ʩ ʨʝ-

ʰʝʪʦʢ, ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʪʨʷʧʢʠ, ʥʝʙʦʣʴʰʠʝ ʧʣʘʩʪʠʢʦʚʳʝ ʧʨʝʜʤʝʪʳ, ʣʠʩʪʴʷ, 

ʙʫʤʘʛʫ ʠ ʜʨʫʛʠʝ ʤʝʣʢʠʝ ʧʨʝʜʤʝʪʳ. ʆʪʩʝʚ ʤʦʞʥʦ ʟʘʛʨʫʞʘʪʴ ʥʘ ʢʦʥʚʝʡʝʨʳ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʣʠ ʨʘʟʤʝʱʘʪʴ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʢʦʥʪʝʡʥʝʨʘʭ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʪʩʝʚ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʜʣʷ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʥʘ ʧʦʣʠʛʦʥ ʠʣʠ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʡ ʟʘʚʦʜ. ɺʩʝ ʯʘʱʝ ʥʘ 

ʩʪʘʥʮʠʷʭ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠʩʧʦʣʴʟʫʶʪ ʬʠʣʴʪʨ-ʧʨʝʩʩʳ ʠ ʚʘʢʫʫʤʥʳʝ ʢʦʥ-

ʪʝʡʥʝʨʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʦʪʩʝʚʘ ʧʝʨʝʜ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʩ ʮʝʣʴʶ 

ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʠ ʚʝʩʘ. 
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ʏʘʩʪʦ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ, ʫʣʦʚʣʝʥʥʦʛʦ ʥʘ ʨʝʰʝʪ-

ʢʘʭ, ʧʨʠʤʝʥʷʶʪ ʝʛʦ ʠʟʤʝʣʴʯʝʥʠʝ ʧʨʷʤʦ ʥʘ ʤʝʩʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʜʨʦʙʠʣʦʢ-ʢʦʤʤʠʥʫʪʦʨʦʚ (ʨʠʩ. 11.3). 

ʂʦʤʤʠʥʫʪʦʨʳ ʠʟʤʝʣʴʯʘʶʪ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʝʰʘʪʴ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʧʨʦʮʝʩʩʘʤ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. ɺ ʪʨʫʙʘʭ ʠ ʢʘʥʘʣʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʠ ʜʨʫʛʠʝ ʪʠʧʳ ʠʟʤʝʣʴʯʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʩʜʚʦʝʥʥʳʝ 

ʚʘʣʳ ʩ ʨʝʞʫʱʠʤʠ ʟʫʙʴʷʤʠ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʤ ʦʙʳʯʥʦ ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʝ-

ʰʝʪʯʘʪʘʷ ʩʝʪʢʘ, ʚʦʟʚʨʘʱʘʶʪ ʠʟʤʝʣʴʯʝʥʥʳʝ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʚ ʧʦʪʦʢ ʩʪʦʯʥʳʭ 

ʚʦʜ ʜʣʷ ʠʭ ʫʜʘʣʝʥʠ ̫ʧʦʩʣʝʜʫʶʱʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʦʯʠʩʪʢʠ. 

 
ʈʠʩ. 11.3. ɹʘʨʘʙʘʥʥʘʷ ʨʝʰʝʪʢʘ-ʢʦʤʤʠʥʫʪʦʨ 

 

ʆʜʥʘʢʦ ʠʟʤʝʣʴʯʝʥʥʘʷ ʚʝʪʦʰʴ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʘʙʦʪʝ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʝʨʚʠʯʥʳʭ ʦʩʚʝʪʣʠʪʝʣʝʡ, ʩʛʫʩʪʠʪʝʣʝʡ ʠ ʦʙʝʟʚʦʞʠʚʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ. ʀʟ-ʟʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʠʩʭʦʜʷ-

ʱʠʡ ʧʦʪʦʢ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝʤ ʠʟʤʝʣʴʯʠʪʝʣʝʡ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʦ. 

ʃʝʥʪʦʯʥʳʝ ʨʝʰʝʪʢʠ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʩʦʩʪʦʷʪ ʠʟ ʚʨʘʱʘʶʱʝʛʦʩʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʙʝʩʢʦʥʝʯʥʳʡ ʬʠʣʴʪʨʫʶʱʠʡ 

ʵʢʨʘʥ ʠʟ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʧʣʘʩʪʠʥ (ʨʠʩ. 11.4). ɹʘʨʘʙʘʥ ʤʝʜʣʝʥʥʦ ʚʨʘʱʘʝʪʩʷ 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ ʧʨʦʧʫʩʢʘʥʠʷ ʩʠʪʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʨʦʤʳʚʢʠ ʨʘʩ-

ʧʳʣʝʥʠʝʤ. ʆʪʚʝʨʩʪʠʷ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʨʝʰʝʪʢʘʭ. 
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ʈʠʩ. 11.4. ʃʝʥʪʦʯʥʘʷ ʨʝʰʝʪʢʘ 

ʘ ï ʦʙʱʠʡ ʚʠʜ, ʙ ï ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʝ ʧʣʘʩʪʠʥʳ 

 

ʈʘʩʯʝʪ ʨʝʰʝʪʢʠ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʨʝʰʝʪʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʠ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʞʠʜ-

ʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʨʝʰʝʪʢʫ. ʐʠʨʠʥʘ ʨʝʰʝʪʢʠ ɺʨ, ʯʠʩʣʦ ʧʨʦʟʦʨʦʚ n, ʧʣʦ-

ʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ɤ ʦʧʨʝʜʝʣʷʶʪʩ ̫ʧʦ ʚʝʣʠʯʠʥʝ ʨʘʩʭʦʜʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʟʘ-

ʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʨʝʰʝʪʢʫ. ʕʪʘ ʩʢʦʨʦʩʪʴ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ, ʯʪʦʙʳ ʢʠʥʝʪʠʯʝʩʢʘ ̫ɻ ʥʝʨʛʠʷ ʧʦʪʦʢʘ ʥʝ ʧʨʦ-

ʜʘʚʣʠʚʘʣʘ ʟʘʜʝʨʞʘʥʥʳʡ ʤʫʩʦʨ ʯʝʨʝʟ ʧʨʦʟʦʨʳ. ʂʘʢ ʧʨʘʚʠʣʦ ʩʢʦʨʦʩʪʴ ʧʨʠʥʠʤʘ-

ʝʪʩ ̫ɜʨ = 0,8é1,0 ʤ/ʩ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʯʝʪ ʩʪʝʨʞʥʝʚʦʡ ʨʝʰʝʪʢʠ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ 

ʈʘʩʭʦʜ ʚʦʜʳ ʯʝʨʝʟ ʨʝʰʝʪʢʫ 

q = ɤ Ā ɜʨ = b Ā n Ā h Ā ɜʨ,                                (11.1) 

ʛʜʝ ɤ ï ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʨʝʰʝʪʢʠ; b ï ʚʝʣʠʯʠʥʘ ʧʨʦʟʦʨʘ ʨʝʰʝʪʢʠ; n ï 

ʯʠʩʣʦ ʧʨʦʟʦʨʦʚ; h ï ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ ʩʪʦʯʥʦʡ ʚʦʜʳ. 

ʆʙʱʘʷ ʰʠʨʠʥʘ ʨʝʰʝʪʢʠ  

ɺʨ = bn + SĀ(n ï 1).                                     (11.2) 

ʏʠʩʣʦ ʧʨʦʟʦʨʦʚ 

,
ɜhb

Kq
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p
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ÖÖ

Ö
=

                                        (11.3) 

ʛʜʝ ʂʩʪ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʝʩʥʝʥʠ ̫ ʧʦʪʦʢʘ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʛʨʘʙʣʷʤʠ, ʂʩʪ = 

1,05é1,1; S ï ʪʦʣʱʠʥʘ ʩʪʝʨʞʥʷ, ʤʤ. 
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ʇʦʪʝʨʷ ʥʘʧʦʨʘ ʚ ʨʝʰʝʪʢʝ  

K,
2g

ɜ
ɝh

2

1
p Ö=                                          (11.4) 

ʛʜʝ v1 ï ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ ʧʝʨʝʜ ʨʝʰʝʪʢʦʡ (0,7ï0,8 ʤ/ʩ);  ɝ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʰʝʪʢʠ; ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʣʠʯʝʥʠ ̫ʧʦʪʝʨ ɹʥʘʧʦʨʘ ʠʟ-

ʟʘ  ʟʘʩʦʨʝʥʠʷ ʨʝʰʝʪʢʠ, ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʂ = 3. 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʰʝʪʢʠ 

ɝ = ɓ
s

b

4/3

Ā sinű,                                    (11.5) 

ʛʜʝ ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʝʡ (ʜʣʷ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʭ ï 2,42); ű ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʨʝʰʝʪʢʠ ʢ ʛʦʨʠʟʦʥʪʫ; S ï ʪʦʣʱʠʥʘ ʩʪʝʨʞʥʷ, 

ʤʤ. 

 

11.2. ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ 

 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʝʡʩʪʚʠʠ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʚʟʚʝʰʝʥʥʳʝ 

ʚ ʚʦʜʝ ʯʘʩʪʠʮʳ ʠ ʦʩʫʱʝʪʩʚʣʷʝʪʩʷ ʚ ʧʝʩʢʦʣʦʚʢʘʭ, ʦʪʩʪʦʡʥʠʢʘʭ ʠ ʞʠʨʦʣʫʚʰʢʘʭ. 

 

11.2.1. ʇʝʩʢʦʣʦʚʢʠ  

 

ʇʝʩʢʦʣʦʚʢʠ (ʨʠʩ. 11.5) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʣʠ ʢʨʫʛʣʳʝ 

ʢʘʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʪʠʧʘ: ʩ ʨʫʯʥʦʡ ʦʯʠʩʪʢʦʡ, ʩ ʤʝʭʘ-

ʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʦʡ ʠ ʘʵʨʠʨʫʝʤʳʝ ʚʠʭʨʝʚʳʝ. 

ʇʝʩʢʦʣʦʚʢʠ, ʦʯʠʱʘʝʤʳʝ ʚʨʫʯʥʫʶ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʨʘʩʭʦʜʦʤ ʤʝʥʝʝ 1 ʤ3/ʩʫʪ. ʕʪʦʪ ʪʠʧ ʧʝʩʢʦʣʦʚʢʠ ʩʦʩʪʦʠʪ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʠʟ ʜʚʫʭ ʫʜʣʠʥʝʥʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʠʭ ʚʳʭʦʜʘʭ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʠʤʝʨʥʦ 

ʥʘ ʫʨʦʚʥʝ 0,3 ʤ/ʩ. ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʨʝʚʳʰʘʝʪ 0,3 ʤ/ʩ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʯʘ-

ʩʪʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʤʳʪʳ ʠʟ ʨʝʟʝʨʚʫʘʨʘ. ʀ ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʤʝʥʴʰʝ 0,3 ʤ/ʩ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʦʩʝʜʘʶʪ ʚ ʨʝʟʝʨʚʫʘʨʝ. ʋ ʥʝʢʦʪʦʨʳʭ ʧʝ-

ʩʢʦʣʦʚʦʢ ʜʥʠʱʝ ʚʳʧʦʣʥʝʥʦ ʚ ʬʦʨʤʝ ʙʫʥʢʝʨʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʝʩʢʘ. ʉʣʠʚʳ ʚ 

ʜʥʠʱʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʦʨʦʞʥʝʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʨʫʯʥʦʛʦ ʫʜʘʣʝʥʠʷ ʧʝʩʢʘ 

ʣʦʧʘʪʦʡ. 

ʇʝʩʢʦʣʦʚʢʠ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʘ ʚ 

ʚʠʜʝ ʨʝʟʝʨʚʫʘʨʦʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ, ʢʨʫʛʣʦʡ ʠʣʠ ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ. ɹʦʣʴʰʠʥ-

ʩʪʚʦ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʝʩʢʦʣʦʚʦʢ ʠʤʝʶʪ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʩʢʦʨʦʩʪʠ ʠ ʤʝʭʘ-

ʥʠʟʤ ʦʯʠʩʪʢʠ. ʏʘʩʪʠʮʳ ʛʨʷʟʠ ʩʦʩʢʘʙʣʠʚʘʶʪʩʷ ʚ ʙʫʥʢʝʨ ʦʪʩʪʦʡʥʠʢʘ ʠ ʫʜʘʣʷ-

ʶʪʩʷ ʢʦʚʰʦʚʳʤʠ ʵʣʝʚʘʪʦʨʘʤʠ, ʰʥʝʢʦʚʳʤʠ ʢʦʥʚʝʡʝʨʘʤʠ, ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʠʣʠ 

ʵʨʣʠʬʪʥʳʤʠ ʥʘʩʦʩʘʤʠ. ʂʚʘʜʨʘʪʥʳʝ ʠʣʠ ʢʨʫʛʣʳʝ ʨʝʟʝʨʚʫʘʨʳ ʩʦʜʝʨʞʘʪ ʜʝʬʣʝʢ-

ʪʦʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʥʘ ʚʭʦʜʘʭ ʠ ʚʦʜʦʩʣʠʚ ʥʘ ʚʳʭʦʜʝ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʧʦʪʦʢʘ. 
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ʈʠʩ. 11.5. ʉʭʝʤʘ ʨʘʙʦʪʳ ʧʝʩʢʦʣʦʚʢʠ 

 

ɸɻ ʨʠʨʫʝʤʳʝ ʧʝʩʢʦʣʦʚʢʠ (ʨʠʩ. 11.6) ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʧʝʨʠʦʜ 

ʦʙʨʘʙʦʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʧʝʩʢʘ, ʟʘ ʩʯʝʪ ʚʨʘʱʝʥʠʷ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʚʳʟʳʚʘʝʤʦʛʦ ʚʦʟʜʫʭʦʤ, ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 0,3 ʤ/ʩ. ʉʞʘʪʳʡ 

ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ ʯʝʨʝʟ ʜʠʬʬʫʟʦʨʳ ʩ ʨʘʩʭʦʜʦʤ ʦʪ 4,6 ʜʦ 12,4 

ʣ/ʩ ʥʘ 1ʤ ʜʣʠʥʳ ʨʝʟʝʨʚʫʘʨʘ. 

 
ʈʠʩ. 11.6. ʉʭʝʤʘ ʘʵʨʠʨʫʝʤʦʡ ʧʝʩʢʦʣʦʚʢʠ 

1 ï ʜʳʨʯʘʪʳʡ ʘʵʨʘʪʦʨ; 2 ï ʪʨʫʙʦʧʨʦʚʦʜ ʛʠʜʨʦʩʤʳʚʘ ʦʩʘʜʢʘ; 3 ï ʦʩʘʜʦʯʥʘʷ 

ʯʘʩʪʴ; 4 - ʛʠʜʨʦʵʣʝʚʘʪʦʨ 

 

ʈʘʩʯʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʝʩʢʦʣʦʚʢʠ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʝʩʢʦʣʦʚʦʢ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʤʝʨʳ ʠʭ ʨʘʙʦʯʝʡ ʠ ʦʩʘʜʦʯʥʦʡ ʯʘʩʪʠ. 

ɼʣʠʥʘ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ  

,
u

hɜ1000
L

0

ÖÖ
=                                          (11.6) 

ʛʜʝ ɜ ïʛʦʨʠʟʦʥʪʘʣʴʥʘ ̫ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚ ʧʝʩʢʦʣʦʚʢʝ (ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʙʦʣʝʝ 

0,3 ʤ/ʩ); h ï ʛʣʫʙʠʥʘ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʧʝʩʢʦʣʦʚʢʠ, ʤ; u0  ï ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ 

ʢʨʫʧʥʦʩʪʴ ʚʟʚʝʩʠ, ʤʤ/ʩ. 

ʐʠʨʠʥʘ ʧʝʩʢʦʣʦʚʢʠ 

,
hɜ

q
B

Ö
=                                             (11.7) 

ʛʜʝ q ï ʨʘʩʭʦʜ ʚʦʜʳ, ʤ3/ʩ. 

ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚʦʜʳ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʝʩʢʦʣʦʚʢʝ ʧʨʠʥʠʤʘʝʪʩʷ 30ï50 ʩ, 

ʰʠʨʠʥʘ ï 0,5é2,0 ʤ, ʚʳʩʦʪʘ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ï ʦʪ 0,25 ʜʦ 1,0 ʤ.  
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʩʘʜʦʯʥʦʡ ʯʘʩʪʠ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʩʢʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʟʘʜʝʨʞʠʚʘʪʴʩʷ ʧʝʩʢʦʣʦʚʢʦʡ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʆʙʳʯʥʦ 

ʚ ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʢʘ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ 

0,02 ʣ/ʩʫʪ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʦʩʘʜʢʘ 60 % ʠ ʦʙʲʝʤʥʦʤ ʚʝʩʝ ʝʛʦ 1,5 ʪ/ʤ3. 

ʆʙʲʝʤ ʦʩʘʜʦʯʥʦʡ ʯʘʩʪʠ ʧʝʩʢʦʣʦʚʢʠ: 

,
1000

NTp
Woc

ÖÖ
=                                      (6.26) 

ʛʜʝ ʨ ï ʥʦʨʤʘ ʦʩʘʞʜʝʥʠʷ ʧʝʩʢʘ, ʣ/(ʩʫʪĀʯʝʣ); ʊ ï ʧʝʨʠʦʜ ʤʝʞʜʫ ʜʚʫʤʷ ʯʠʩʪʢʘʤʠ, 

ʩʫʪ; N ï ʯʠʩʣʦ ʞʠʪʝʣʝʡ ʢʘʥʘʣʠʟʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʯʝʣ. 

ʆʙʲʝʤ ʟʦʥʳ ʦʩʘʞʜʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 2-ʩʫʪʦʯʥʳʡ ʦʙʲʝʤ 

ʚʳʧʘʜʘʶʱʝʛʦ ʧʝʩʢʘ. 

 

11.2.2. ʆʪʩʪʦʡʥʠʢʠ  

 

ʆʪʩʪʦʡʥʠʢʠ, ʢʘʢ ʠ ʧʝʩʢʦʣʦʚʢʠ, ʧʨʝʜʥʘʟʘʥʯʝʥʳ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʯʘʩʪʠʮ 

ʚʟʚʝʩʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ. ɺ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ 

ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʫʩʧʝʥʟʠʷ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʬʘʟʳ: 

1. ʦʩʚʝʪʣʝʥʥʘ ̫ʞʠʜʢʦʩʪʴ ʚʳʭʦʜʠʪ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʩʪʦʡʥʠʢʘ (ʧʝʨʝʣʠʚ). 

2. ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʠʣ ʦʩʝʜʘʝʪ ʥʘ ʜʥʦ ʦʪʩʪʦʡʥʠʢʘ, ʠ ʦʪʚʦʜʠʪʩʷ ʯʝʨʝʟ 

ʥʠʞʥʠʡ ʩʣʠʚ. 

ʎʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʦʪʩʪʦʡʥʠʢʦʚ:  

¶ ʫʜʘʣʝʥʠʝ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ. 

¶ ʫʜʘʣʝʥʠʝ ʢʦʘʛʫʣʠʨʦʚʘʥʥʳʭ ʠ ʬʣʦʢʫʣʠʨʦʚʘʥʥʳʭ ʧʨʠʤʝʩʝʡ. 

¶ ʫʜʘʣʝʥʠʝ ʚʳʧʘʚʰʠʭ ʧʨʠʤʝʩʝʡ ʧʦʩʣʝ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

¶ ʦʩʘʞʜʝʥʠʝ ʠʣʘ (ʙʠʦʤʘʩʩʳ) ʧʦʩʣʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. 

ɺʟʚʝʰʝʥʥʳʝ ʚ ʚʦʜʝ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʠʤʝʶʱʠʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚʳʰʝ, ʯʝʤ ʫ 

ʚʦʜʳ, ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʦʩʝʜʘʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʢʘʢ ʪʦʣʴʢʦ ʪʫʨ-

ʙʫʣʝʥʪʥʦʩʪʴ ʟʘʤʝʜʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʭʨʘʥʝʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʦʜʘ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʪ-

ʩʪʦʡʥʠʢʝ, ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʠʦʜʦʤ ʟʘʜʝʨʞʘʥʠʷ. 

ʊʠʧʳ ʦʩʘʞʜʝʥʠʷ: 

ʊʠʧ I: ʦʩʘʞʜʝʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʯʘʩʪʠʮ ï ʯʘʩʪʠʮʳ ʦʩʝʜʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʙʝʟ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʩʝʜʥʠʤʠ ʯʘʩʪʠʮʘʤʠ. 

ʊʠʧ II: ʭʣʦʧʴʝʚʠʜʥʳʝ ʯʘʩʪʠʮʳ ï ʬʣʦʢʫʣʷʮʠʷ ʟʘʩʪʘʚʣʷʝʪ ʯʘʩʪʠʮʳ ʫʚʝʣʠʯʠ-

ʚʘʪʴʩʷ ʚ ʤʘʩʩʝ ʠ ʙʳʩʪʨʝʝ ʦʩʝʜʘʪʴ. 

ʊʠʧ III: ʟʦʥʥʦʝ ʦʩʘʞʜʝʥʠʝ ï ʤʘʩʩʘ ʯʘʩʪʠʮ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʦʩʝʜʘʪʴ ʢʘʢ ʝʜʠ-

ʥʦʝ ʮʝʣʦʝ, ʧʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠʮʳ ʦʩʪʘʶʪʩʷ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʦʣʦʞʝ-

ʥʠʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

ʊʠʧ IV: ʩʞʘʪʠʝ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʠʮ ʥʘʩʪʦʣʴʢʦ ʚʳʩʦʢʘ, ʯʪʦ ʦʩʘʞʜʝʥʠʝ ʤʦ-

ʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ ʤʘʩʩʳ. 

 

ʇʨʠ ʦʩʘʞʜʝʥʠʠ I ʪʠʧʘ ʨʘʟʤʝʨ, ʬʦʨʤʘ ʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʯʘʩʪʠʮ ʥʝ ʤʝʥʷʶʪʩʷ ʩʦ 

ʚʨʝʤʝʥʝʤ. ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. 

ɽʩʣʠ ʯʘʩʪʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʚʦʜʝ, ʩʥʘʯʘʣʘ ʥʘ ʥʝʝ 

ʜʝʡʩʪʚʫʶʪ ʜʚʝ ʩʠʣʳ: 
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(1) ʩʠʣʘ ʪʷʞʝʩʪʠ:  

G = ɟʯgVʯ                                                   (11.1) 

(2) ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ (ʩʠʣʘ ɸʨʭʠʤʝʜʘ):  

Fɸ = ɟʚgVʯ,                                                 (11.2)    

ʛʜʝ ɟʯ, ɟʚ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʣʦʪʥʦʩʪʴ ʚʟʚʝʰʝʥʥʦʡ ʯʘʩʪʠʮʳ ʠ ʚʦʜʳ, Vʯ ï 

ʦʙʲʝʤ ʯʘʩʪʠʮʳ.  

ɽʩʣʠ ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ, ʚʦʟʥʠʢʘʝʪ ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʘʷ ʩʠʣʘ, ʠ ʯʘʩʪʠʮʘ ʫʩʢʦʨʷʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʠʣʳ: 

Fʨʝʟ = (ɟʯ ï ɟʚ) gVʯ                                             (11.3) 

ʕʪʘ ʩʠʣʘ ʩʪʘʥʦʚʠʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ. 

ʇʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʪʨʝʪʴʷ ʩʠʣʘ ʠʟ-ʟʘ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ. ʕʪʘ ʩʠʣʘ, 

ʥʘʟʳʚʘʝʤʘʷ ʩʠʣʦʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ: 

Fʉ = CDAʧʨv
2/ 2                                            (11.4) 

ʛʜʝ CD ï ʢʦʵʬʬʠʮʠʝʥʪ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, Aʧp ï ʧʣʦʱʘʜʴ ʧʨʦʝʢʮʠʠ ʯʘ-

ʩʪʠʮʳ, v ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ.  

ʇʦʩʢʦʣʴʢʫ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʝʡʩʪʚʫʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʜʚʠʞʫʱʝʡ ʩʠʣʝ, ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʩʢʦʨʦʩʪʠ, ʫʩʢʦʨʝ-

ʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʫʩʪʘ-

ʥʦʚʠʚʰʘʷʩʷ ʩʢʦʨʦʩʪʴ ʚ ʪʦʯʢʝ, ʛʜʝ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʚʥʘ ʜʚʠʞʫʱʝʡ ʩʠʣʝ: 

 (ɟʯ ï ɟʚ) gVʯ = CDAʧʨv
2/ 2                                            (11.5) 

ɼʣʷ ʩʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʠʮ 

Vʯ = ́ d3/6  ʠ   Aʧp = ́ d2/ 4 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  

2 4 ( )

3

ʏ ɺ

D ɺ

g d
v

C

r r

r

-
=

                                                  (11.6) 

 

ɺʳʨʘʞʝʥʠʷ ʜʣʷ CD ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʥʳʭ ʨʝʞʠ-

ʤʦʚ ʪʝʯʝʥʠʷ. ɼʣʷ ʣʘʤʠʥʘʨʥʦʛʦ, ʧʝʨʝʭʦʜʥʦʛʦ ʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʯʝʥʠʷ ʟʥʘʯʝʥʠʷ 

CD ʨʘʚʥʳ: 

24
ReDC =  (ʣʘʤʠʥʘʨʥʳʡ) 

2
324 0,34

Re ReDC = + +  (ʧʝʨʝʭʦʜʥʳʡ) 

   CD = 0,4 (ʪʫʨʙʫʣʝʥʪʥʳʡ) 

ʛʜʝ Re - ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ: 

 

ʆʪʩʪʦʡʥʠʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʪʘʢ ʠ ʥʝʧʨʝʨʳʚʥʦ. ʇʝʨʠʦ-

ʜʠʯʝʩʢʠʝ ʦʪʩʪʦʡʥʠʢʠ ï ʵʪʦ ʨʝʟʝʨʚʫʘʨʳ, ʚ ʢʦʪʦʨʳʭ ʚʦʜʘ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝ-

ʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʣʥʦʛʦ ʧʦʢʦ.̫ ɺ ʨʝʟʝʨʚʫʘʨʝ ʩ ʥʝʧʨʝ-

ʨʳʚʥʳʤ ʧʦʪʦʢʦʤ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʪʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ, ʥʦ ʥʝ ʜʦʚʦʜʠʪʩʷ ʜʦ ʧʦʣ-

ʥʦʛʦ ʧʦʢʦʷ. 

ʆʪʩʪʦʡʥʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʜʣʠʥʥʳʤʠ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʠʣʠ ʢʨʫʛʣʳʤʠ ʚ 

ʧʣʘʥʝ. ɼʣʠʥʥʳʝ ʫʟʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʦʪʦʢʦʤ 

ʦʙʳʯʥʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʢʨʫʛʣʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʨʘʜʠʘʣʴʥʳʤ ʠʣʠ ʩʧʠʨʘʣʴʥʳʤ 

ʧʦʪʦʢʦʤ. 
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ʇʦ ʭʘʨʘʢʪʝʨʫ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʦʪʩʪʦʡʥʠʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʨʘʜʠʘʣʴʥʳʝ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʦʪʩʪʦʡʥʠʢʠ ï ʜʣʠʥʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʙʘʩʩʝʡʥʳ, 

ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʣʝʛʢʦ ʨʝ-

ʛʫʣʠʨʦʚʘʪʴ ʧʦʪʦʢ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ. 

ʊʠʧʠʯʥʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʦʪʩʪʦʡʥʠʢ (ʨʠʩ. 11.7, 11.8) ʠʤʝʝʪ ʜʣʠʥʫ ʚ 2é4 

ʨʘʟʘ ʙʦʣʴʰʝ ʝʛʦ h ʠʨʠʥʳ. ɼʥʦ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʥʘʢʣʦʥ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʩʦʩʢʘʙ-

ʣʠʚʘʥʠʷ ʦʩʘʜʢʘ. ʄʝʜʣʝʥʥʦ ʜʚʠʞʫʱʠʡʩʷ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʢʨʝʙʦʢ ʜʣʷ ʠʣʘ ʥʝʧʨʝ-

ʨʳʚʥʦ ʚʪʷʛʠʚʘʝʪ ʦʩʘʞʜʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʙʫʥʢʝʨ ʜʣʷ ʠʣʘ, ʦʪʢʫʜʘ ʦʥ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠ ʦʪʢʘʯʠʚʘʝʪʩʷ. 

 
ʈʠʩ. 11.7. ʉʭʝʤʘ ʨʘʙʦʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʪʩʪʦʡʥʠʢʘ ʠ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠ-

ʞʝʥʠʷ ʯʘʩʪʠʮ 

1 ï ʧʦʜʘʯʘ ʚʦʜʳ; 2 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 3 ï ʚʦʜʦʩʣʠʚ; 4 ï 

ʟʦʥʘ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʘ; 5 ï ʚʳʧʫʩʢ ʦʩʘʜʢʘ 

u0 ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮʳ, vʩʨ ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʚʦʜʳ, u ï ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ 

 
ʈʠʩ. 11.8. ʌʦʪʦ ʛʦʨʠʟʦʥʘʪʣʴʥʦʛʦ ʦʪʩʪʦʡʥʠʢʘ 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʦʪʩʪʦʡʥʠʢ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ: 

1-ʷ ʟʦʥʘ ï ʚʭʦʜʥʘʷ: ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʧʦʪʦʢ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ 
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ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ, ʪʘʢ ʯʪʦ ʧʦʪʦʢ ʯʝʨʝʟ ʟʦʥʫ ʦʪʩʪʘʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʤʫ ʧʫʪʠ. 

2-ʷ ʟʦʥʘ ï ʦʩʘʞʜʝʥʠʷ: ʧʨʦʠʩʭʦʜʠʪ ʦʩʝʜʘʥʠʝ ʯʘʩʪʠʮ ʚ ʩʧʦʢʦʡʥʳʭ ʫʩʣʦʚʠʷʭ. 

3-ʷ ʟʦʥʘ ï ʚʳʭʦʜʘ: ʦʯʠʱʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʩʦʙʠʨʘʶʪʩʷ ʠ ʩʙʨʘʩʳʚʘʶʪʩʷ 

ʯʝʨʝʟ ʚʦʜʦʩʣʠʚ. 

4-ʷ ʟʦʥʘ ï ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʘ: ʨʘʩʧʦʣʦʞʝʥʘ ʥʠʞʝ ʟʦʥʳ ʦʪʩʪʘʠʚʘʥʠʷ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʙʦʨʘ ʠʣʘ. 

ʈʘʟʤʝʨʳ ʨʝʟʝʨʚʫʘʨʘ: L:B = (3é5): 1. ʆʙʳʯʥʦ L = 30 ʤ,  ʤʘʢʩʠʤʫʤ 100 ʤ. 

ʐʠʨʠʥʘ: ʦʪ 6 ʤ ʜʦ 10 ʤ. ʋʢʣʦʥ ʜʥʠʱʘ 1%. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʦʪʩʪʦʡʥʠʢʠ (ʨʠʩ. 11.9) ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʦʙʦʡ ʞʝʣʝʟʦʙʝʪʦʥ-

ʥʝr ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʨʝʟʝʨʚʫʘʨʳ, ʢʨʫʛʣʳʝ ʠʣʠ ʢʚʘʜʨʘʪʥʳʝ ʚ ʧʣʘʥʝ, ʩ ʢʦʥʠ-

ʯʝʩʢʠʤ ʠʣʠ ʧʠʨʘʤʠʜʘʣʴʥʳʤ ʜʥʠʱʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʩʪʦʡʥʠʢ ʠʤʝʝʪ ʜʦʩʪʘ-

ʪʦʯʥʦ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ (ʦʢʦʣʦ 7 ʤ), ʥʦ ʤʝʥʴʰʫʶ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʤ ʦʪʩʪʦʡʥʠʢʦʤ ʟʘʥʠʤʘʝʤʫʶ ʧʣʦʱʘʜʴ. ɼʠʘʤʝʪʨ ʦʪʩʪʦʡʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 4 ï 9 

ʤ. ʆʪʩʪʦʡʥʠʢʠ ʧʨʦʩʪʳ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʜʦʙʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʜʦʩʪʘʪ-

ʢʦʤ ʠʭ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ. 

ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʦʪʩʪʦʡʥʠʢʠ ʩ ʚʚʦʜʦʤ ʚʦʜʳ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʫʶ 

ʪʨʫʙʫ ʩ ʨʘʩʪʨʫʙʦʤ. ʉʪʦʯʥʳʝ ʚʦʜʳ ʧʦʜʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʪʨʫʙʫ, ʦʢʘʥʯʠʚʘʶ-

ʱʫʶʩʷ ʨʘʩʪʨʫʙʦʤ ʠ ʦʪʨʘʞʘʪʝʣʴʥʳʤ ʱʠʪʦʤ (ʩ ʮʝʣʴʶ ʛʘʰʝʥʠʷ ʩʢʦʨʦʩʪʠ), ʟʘʪʝʤ 

ʜʚʠʞʫʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʧʦʜʥʠʤʘʶʪʩʷ ʧʦ ʢʦʣʴʮʝʚʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʤʝʞʜʫ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʪʨʫʙʦʡ ʠ ʩʪʝʥʢʦʡ ʦʪʩʪʦʡʥʠʢʘ. ʆʩʘʞʜʝʥʠʝ ʯʘʩʪʠʮ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʚʦʩʭʦʜʷʱʝʤ ʧʦʪʦʢʝ, ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 0,5 ï 0,6 ʤ/ʩ. ʀʥ-

ʪʝʥʩʠʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʞʠʜʢʦʡ ʠ ʪʚʝʨʜʦʡ ʬʘʟ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʦʚʦʨʦʪʝ ʧʦʪʦʢʘ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʪʩʪʦʡʥʠʢʘ. ɺʳʩʦʪʘ ʟʦʥʳ ʦʩʘʞʜʝʥʠʷ 4 ï 5 ʤ. ʆʯʠʱʝʥʥʘʷ ʚʦʜʘ 

ʚʳʚʦʜʠʪʩʷ ʯʝʨʝʟ ʢʦʣʴʮʝʚʦʡ ʚʦʜʦʩʣʠʚ. 

 
ʈʠʩ. 11.9. ʉʭʝʤʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʪʩʪʦʡʥʠʢʘ ʩ ʢʦʥʠʯʝʩʢʠʤ ʜʥʠʱʝʤ 

1 ï ʧʦʩʪʫʧʘʶʱʘʷ ʩʪʦʯʥʘʷ ʚʦʜʘ; 2 ï ʚʳʧʫʩʢ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ; 3 ï ʚʳʧʫʩʢ 

ʦʩʘʜʢʘ 

ɺʝʨʪʠʢʘʣʴʥʳʡ ʦʪʩʪʦʡʥʠʢ ʠʤʝʝʪ ʩʘʤʳʡ ʥʠʟʢʠʡ ʵʬʬʝʢʪ ʦʩʚʝʪʣʝʥʠʷ (ʥʘ 10 ï 

20% ʥʠʞʝ, ʯʝʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʦʪʩʪʦʡʥʠʢʘʭ). ɽʛʦ ʧʨʠʤʝʥʷʶʪ ʥʘ ʩʪʘʥʮʠʷʭ 
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ʥʝʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʤʝʥʝʝ 20000 ʤ3/ʩʫʪ). 
ʈʘʜʠʘʣʴʥʳʝ ʦʪʩʪʦʡʥʠʢʠ ʠʤʝʶʪ ʪʝ ʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʯʪʦ ʠ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʳʝ, ʥʦ ʨʝʞʠʤ ʧʦʪʦʢʘ ʜʨʫʛʦʡ (ʨʠʩ. 11.10). ʂʦʛʜʘ ʧʦʪʦʢ ʚʭʦʜʠʪ ʚ 

ʮʝʥʪʨ ʠ ʦʪʢʣʦʥʷʝʪʩʷ ʨʘʜʠʘʣʴʥʦ ʢ ʧʝʨʠʤʝʪʨʫ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʦʜʳ 

ʥʝʧʨʝʨʳʚʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʧʫʪʴ ʯʘʩʪʠʮʳ ʚ ʢʨʫʛʣʦʤ ʨʝʟʝʨʚʫʘʨʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʨʘʙʦʣʫ ʚ ʦʪ-

ʣʠʯʠʝ ʦʪ ʧʨʷʤʦʛʦ ʧʫʪʠ ʚ ʜʣʠʥʥʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʨʝʟʝʨʚʫʘʨʝ. ʄʝʭʘʥʠʟʤʳ ʫʜʘ-

ʣʝʥʠʷ ʦʩʘʜʢʘ ʚ ʢʨʫʛʣʳʭ ʨʝʟʝʨʚʫʘʨʘʭ ʧʨʦʱʝ ʠ ʪʨʝʙʫʶʪ ʤʝʥʴʰʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

 
  

ʈʠʩ. 11.10. ʈʘʜʠʘʣʴʥʳʡ ʦʪʩʪʦʡʥʠʢ 

1 - ʪʨʫʙʘ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ; 2 ï ʢʦʣʴʮʝʚʦʡ ʚʦʜʦʩʙʦʨʥʳʡ ʣʦʪʦʢ; 3 ï ʚʦʜʦ-

ʩʣʠʚ; 4 ï ʩʢʨʝʙʢʠ; 5 ï ʚʨʘʱʘʶʱʘʷʩʷ ʬʝʨʤʘ; 6 ï ʟʦʥʘ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʘ; 7 - ʦʪ-

ʚʦʜ ʦʩʘʜʢʘ 

 

ʏʘʩʪʠʮʳ, ʧʘʜʘʶʱʠʝ ʯʝʨʝʟ ʦʪʩʪʦʡʥʠʢ, ʠʤʝʶʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ: 

1) ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ  
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2) ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ  
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                                                            (11.8) 

Q ï ʨʘʩʭʦʜ ʚʦʜʳ, ʤ3/ʩ; ɸ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʝʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ, ʤ2.   

ʇʫʪʴ ʯʘʩʪʠʮʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʢʪʦʨʥʦʡ ʩʫʤʤʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ vhor 

ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʦʩʘʞʜʝʥʠʷ vver. 

ɺʩʝ ʯʘʩʪʠʮʳ ʩ vver > v0 (v0 ï ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʢʨʫʧʥʦʩʪʴ ï ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝ-

ʥʠʷ ʯʘʩʪʠʮʳ ʚ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10 ʦʉ) ʙʫʜʫʪ ʟʘʜʝʨʞʘʥʳ ʚ ʨʘ-

ʜʠʘʣʴʥʦʤ ʦʪʩʪʦʡʥʠʢʝ.   

ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʨʦʩʪʦʛʦ ʦʩʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 3é4 ʯ, ʧʨʠ ʢʦʘʛʫʣʠ-

ʨʦʚʘʥʠʠ ʦʪ 2 ʜʦ 2,5 ʯʘʩʦʚ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʥʝ ʙʦʣʝʝ 30 ʩʤ/ʤʠʥ. 

ɼʠʘʤʝʪʨ ʥʝ ʙʦʣʝʝ 60 ʤ, ʦʙʳʯʥʦ ʦʪ 20 ʜʦ 40 ʤ, ʛʣʫʙʠʥʘ ʦʪ 2,5 ʜʦ 5,0 ʤ (ʦʙʳʯʥʦ 

3 ʤ). ʋʢʣʦʥ ʜʥʠʱʘ 8%. 
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ʈʘʜʠʘʣʴʥʳʡ ʦʪʩʪʦʡʥʠʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʦʩʚʝʪʣʝ-

ʥʠʷ (60% ʠ ʙʦʣʝʝ). ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʩʪʘʥʮʠʷʭ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ (ʙʦʣʝʝ 20000 ʤ3/ʩʫʪ). ʈʘʜʠʘʣʴʥʳʝ ʦʪʩʪʦʡʥʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʤʠ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʧʨʦʩʪʦʪʘ ʠ ʥʘʜʝʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ. ʅʝʜʦʩʪʘʪʦʢ ï ʥʘʣʠʯʠʝ ʧʦʜʚʠʞʥʦʡ ʬʝʨʤʳ ʩʦ ʩʢʨʝʙʢʘʤʠ. 
 

11.3. ʎʝʥʪʨʦʙʝʞʥʘʷ ʦʯʠʩʪʢʘ 
  

ʆʯʠʩʪʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʮʝʥʪʨʠʬʫʛʘʭ 

ʠ ʛʠʜʨʦʮʠʢʣʦʥʘʭ.  

ɻʠʜʨʦʮʠʢʣʦʥʳ (ʨʠʩ. 11.11) ʠʩʧʦʣʴʟʫʶʪ ʮʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ ʚ ʢʦʨʧʫʩʝ ʜʣʷ 

ʦʪʜʝʣʝʥʠʷ ʧʝʩʢʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʪ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʇʨʠ ʚʨʘʱʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʥʘ ʯʘʩʪʠʮʫ ʚʟʚʝʩʠ ʥʘʯʠʥʘʶʪ ʜʝʡʩʪʚʦʚʘʪʴ 

ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ. ʎʝʥʪʨʦʙʝʞʥʦʝ ʫʩʢʦʨʝʥʠʝ 

ʘʮ = v2/R                                                (11.9)   

ʛʜʝ v ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, R ï ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ.  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ R ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʫʩʢʦʨʝ-

ʥʠʷ ʘʮ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʝ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ g. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʦʙʲʝʤʝ ʞʠʜʢʦʩʪʠ ʯʘʩʪʠʮ rʚʟʚʝʩʠ ʙʳʩʪʨʦ ʧʝʨʝʤʝʱʘ-

ʶʪʩʷ ʦʪ ʮʝʥʪʨʘ ʚʨʘʱʝʥʠʷ ʢ ʧʝʨʠʬʝʨʠʠ. ʅʘ ʵʪʦʤ ʧʨʦʩʪʦʤ ʧʨʠʥʮʠʧʝ ʦʩʥʦʚʘʥʘ 

ʨʘʙʦʪʘ ʛʠʜʨʦʮʠʢʣʦʥʦʚ ð ʘʧʧʘʨʘʪʦʚ, ʧʦʣʫʯʠʚʰʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ 

ʦʩʚʝʪʣʝʥʠʷ ʚʦʜʳ. 

 
ʈʠʩ. 11.11. ʉʭʝʤʘ ʨʘʙʦʪʳ ʛʠʜʨʦʮʠʢʣʦʥʘ 

 

ɻʠʜʨʦʮʠʢʣʦʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʢʦʣʣʦʠʜʥʳʝ 

ʚʝʱʝʩʪʚʘ. ʀʟ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʦʪʦʢʘ ʮʝʥʪʨʦʙʝʞʥʳʤ ʩʧʦʩʦʙʦʤ ʫʜʘʣʷʶʪʩʷ ʧʝ-

ʩʦʢ, ʤʝʣʢʠʝ ʢʘʤʥʠ, ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʤʫʩʦʨ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʜʝʣʝʡ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 14 ʜʦ 120 ʤ3/ʯ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʠʜʨʦʮʠʢʣʦʥʘ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʚʦʜʳ (ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʭʦʜʘ ʚʦʜʳ). ʉʢʦʨʦʩʪʴ ʵʪʘ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʧʨʠ 
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ʫʤʝʥʴʰʝʥʠʠ ʜʠʘʤʝʪʨʘ ʛʠʜʨʦʮʠʢʣʦʥʘ. ʇʨʠ ʵʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʫʜʫʪ ʚʦʟʨʘʩ-

ʪʘʪʴ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʚ ʛʠʜʨʦʮʠʢʣʦʥʝ ʠ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʧʦʜʘʯʫ ʚʦʜʳ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʚʟʚʝʩʠ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʛʠʜʨʦʮʠʢ-

ʣʦʥr ʦʯʝʥʴ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ (10ï20 ʤʤ). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʧʫʩʢʘ ʟʘʜʘʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʛʠʜ-

ʨʦʮʠʢʣʦʥʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʜʦʙʥʦ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ï ʤʫʣʴ-

ʪʠʮʠʢʣʦʥʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʣʷʶʪ ʩʦʙʦʡ ʙʘʪʘʨʝʶ ʛʠʜʨʦʮʠʢʣʦʥʦʚ ʤʘʣʦʛʦ ʜʠʘ-

ʤʝʪʨʘ, ʦʬʦʨʤʣʝʥʥʳʭ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ (ʨʠʩ. 11.12). 

 
ʈʠʩ. 11.12. ʉʭʝʤʘ ʤʫʣʴʪʠʮʠʢʣʦʥʘ (ʘ) ʠ ʛʠʜʨʦʮʠʢʣʦʥʘ ʜʠʘʤʝʪʨʦʤ 15 ʤʤ (ʙ). 

1, 5 ð ʩʣʠʚʥʦʡ ʠ ʧʠʪʘʶʱʠʡ ʧʘʪʨʫʙʢʠ; 2, 9 ð ʢʘʤʝʨʘ ʩʙʦʨʘ ʦʩʚʝʪʣʝʥʥʦʡ ʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ʚʦʜʳ; 3 ð ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʧʣʠʪʳ; 4 ð ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʘʷ ʯʘʩʪʴ ʘʧʧʘʨʘʪʘ; 6 ð ʛʠʜʨʦʮʠʢʣʦʥʳ ʜʠʘʤʝʪʨʦʤ 10 ʤʤ (15 ʠʣʠ 20 ʤʤ); 7 ï 

ʰʣʘʤʦʚʘʷ ʢʘʤʝʨʘ; 8 ð ʧʘʪʨʫʙʦʢ ʩʙʨʦʩʘ ʰʣʘʤʘ; 10 ð ʚʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ 

 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʘʙʦʪʳ ʛʠʜʨʦʮʠʢʣʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳʤʠ ʠ ʥʘʧʦʨʥʳʤʠ. 

ʆʪʢʨʳʪʳʝ ʛʠʜʨʦʮʠʢʣʦʥʳ ʫʩʪʨʘʠʚʘʶʪ ʦʜʥʦ- ʠ ʤʥʦʛʦʷʨʫʩʥʳʤʠ. 

ʇʦʜʘʯʘ ʛʠʜʨʦʮʠʢʣʦʥʘ ʧʦ ʦʩʚʝʪʣʝʥʥʦʡ ʚʦʜʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
  

0,5864 (2 )
ʇ

d
q a g H

d
a= D                           (11.10) 

ʛʜʝ Ŭðʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʠ ʚʦʜʳ ʩ ʦʩʘʜʢʦʤ, ʨʘʚʥʳʤ Ŭ =0,85 ... 0,9 (ʙʦʣʴ-

ʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʝʥʴʰʠʭ ʜʠʘʤʝʪʨʦʚ ʥʘʩʘʜʢʘ); ʘ ð ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ 

ʧʠʪʘʶʱʝʛʦ ʦʪʚʝʨʩʪʠʷ, ʤ2; d ð ʜʠʘʤʝʪʨ ʩʣʠʚʥʦʛʦ ʧʘʪʨʫʙʢʘ, ʩʤ; dn ð ʵʢʚʠʚʘ-
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ʣʝʥʪʥʳʡ ʜʠʘʤʝʪʨ ʧʠʪʘʶʱʝʛʦ ʦʪʚʝʨʩʪʠʷ (ʜʠʘʤʝʪʨ ʢʨʫʛʘ, ʨʘʚʥʦʚʝʣʠʢʦʛʦ ʧʣʦ-

ʱʘʜʠ ʧʠʪʘʶʱʝʛʦ ʦʪʚʝʨʩʪʠʷ), ʩʤ; g ð ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; ȹʅð 

ʧʦʪʝʨʷ ʥʘʧʦʨʘ ʚ ʛʠʜʨʦʮʠʢʣʦʥʝ, ʤ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʛʠʜʨʦʮʠʢʣʦʥʦʚ:  

ü ʢʦʤʧʘʢʪʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʫʩʪʨʦʡʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ;  

ü ʚʳʩʦʢʘ ̫ʦʙʲʝʤʥʘ ̫ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ;  

ü ʙʦʣʴʰʘ ̫ʩʢʦʨʦʩʪʴ ʠ ʚʳʩʦʢʘ ̫ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʩʫʩʧʝʥʟʠʡ;  

ü ʧʨʦʩʪʦʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ;  

ü ʙʳʩʪʨʦʪʘ ʧʫʩʢʘ ʠ ʚʳʢʣʶʯʝʥʠʷ;  

ü ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʝʟ ʟʘʪʨʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʠ;  

ü ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ;  

ü ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

ʅʝʜʦʩʪʘʪʢʠ ʛʠʜʨʦʮʠʢʣʦʥʦʚ: ʙʳʩʪʨʳʡ ʠʟʥʦʩ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʦʜ 

ʩ ʪʚʝʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ; ʢʦʣʝʙʘʥʠʷ ʵʬʬʝʢʪʘ ʦʩʚʝʪʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦ-

ʩʪʘʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ; ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʧʦʣʥʦʝ ʦʪʜʝʣʝ-

ʥʠʝ ʯʘʩʪʠʮ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ. 

ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʞʝ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʯʝʤ ʤʝ-

ʪʦʜʳ ʦʩʘʞʜʝʥʠʷ ʠ ʬʠʣʴʪʨʦʚʘʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʵʥʝʨʛʦʝʤʢʠʤ. 

ʎʝʥʪʨʠʬʫʛʠ ʙʳʚʘʶʪ ʦʪʩʪʦʡʥʳʝ ʠ ʬʠʣʴʪʨʫʶʱʠʝ. ʌʠʣʴʪʨʫʶʱʠʝ ʮʝʥʪʨʠʬʫʛʠ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, ʦʪʩʪʦʡʥʳʝ ï ʜʣʷ ʨʘʟʜʝ-

ʣʝʥʠʷ ʪʨʫʜʥʦʬʠʣʴʪʨʫʶʱʠʭʩʷ ʪʦʥʢʦ- ʠ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʭ ʩʫʩʧʝʥʟʠʡ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʫʩʧʝʥʟʠʡ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʧʣʦʪʥʦʩʪʠ ʯʘʩʪʠʮ. ɼʣʷ ʦʯʠʩʪʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʙʦʣʴʰʝ ʧʨʠʤʝʥʷʶʪʩʷ ʦʪʩʪʦʡʥʳʝ ʮʝʥʪʨʠʬʫʛʠ. 

ʀʥʦʛʜʘ ʮʝʥʪʨʠʬʫʛʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. ʕʪʦ ʜʝ-

ʣʘʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʳʜʝʣʝʥʥʳʡ ʦʩʘʜʦʢ ʠʤʝʝʪ ʮʝʥʥʦʩʪʴ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʢʫʧʝʨʠʨʦʚʘʥ, ʠ ʢʦʛʜʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʩʘʜʢʘ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʘʛʝʥʪʳ. 

ɺ ʩʠʩʪʝʤʘʭ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʰʥʝʢʦʚʳʝ ʮʝʥʪʨʠʬʫʛʠ (ʨʠʩ. 11.13). ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʮʝʥʪʨʠʬʫʛ ʩʦʩʪʘʚʣʷʝʪ 

ʜʦ 120 ʤ3/ʯ. 

 
ʈʠʩ. 11.13. ʉʭʝʤʘ ʨʘʙʦʪʳ ʮʝʥʪʨʠʬʫʛʠ 

1 ï ʧʦʜʘʯʘ ʠʩʭʦʜʥʦʡ ʚʦʜʳ, 2 ï ʚʨʘʱʘʶʱʠʡʩʷ ʙʘʨʘʙʘʥ (ʮʝʥʪʨʠʬʫʛʘ), 3 ï 

ʰʥʝʢ, 4 ï ʚʳʭʦʜ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ, 5 ï ʚʳʭʦʜ ʦʩʘʜʢʘ, 6 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 
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ʇʨʦʤʳʰʣʝʥʥʘʷ ʮʝʥʪʨʠʬʫʛʘ (ʜʝʢʘʥʪʝʨ), ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1) ɹʘʨʘʙʘʥ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʩʫʞʘʶʱʠʡʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. ʊʘʢʘʷ 
ʬʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʚʦʜʳ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʯʘʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʦʩʘʜʢʘ ʚ ʢʦʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʙʘʨʘ-

ʙʘʥʘ. 

2) ʐʥʝʢʦʚʳʡ ʪʨʘʥʩʧʦʨʪʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʥʫʪʨʠ ʙʘʨʘʙʘʥʘ. 

3) ʇʘʪʨʫʙʦʢ ʜʣʷ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ, ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʚʳʛʨʫʟʢʠ ʦʩʘʜʢʘ, ʩʣʠʚʥʳʝ 
ʦʪʩʝʢʠ ʜʣʷ ʦʪʚʦʜʘ ʬʫʛʘʪʘ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ:  

ʏʝʨʝʟ ʧʘʪʨʫʙʦʢ ʚ ʙʘʨʘʙʘʥ ʧʦʜʘʪʁʩʷ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʝʪ ʚ ʟʦʥʫ 

ʨʘʟʜʝʣʝʥʠʷ. ɺʨʘʱʘʁɦʠʡʩʷ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴ  ʁʙʘʨʘʙʘʥ ʩʦʟʜʘʝʪ ʮʝʥʪʨʦʙʝʞ-

ʥʫʶ ʩʠʣʫ. ʇʦʜ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʦʩʘʞʜʘʶʪʩʷ ʥʘ ʩʪʝʥʢʘʭ ʙʘʨʘ-

ʙʘʥʘ. 

ʐʥʝʢʦʚʳʡ ʪʨʘʥʩʧʦʨʪʝʨ ʚʨʘʱʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʦʪʣʠʯʥʦʡ ʦʪ ʩʢʦʨʦʩʪʠ ʨʦ-

ʪʦʨʘ, ʠ ʥʝʧʨʝʨʳʚʥʦ ʧʝʨʝʤʝʱʘʝʪ ʦʩʘʜʦʢ ʚ ʢʦʥʠʯʝʩʢʫʶ ʯʘʩʪʴ ʙʘʨʘʙʘʥʘ, ʦʪʢʫʜʘ 

ʦʩʘʜʦʢ ʫʜʘʣʷʝʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ. 

ʆʯʠʱʝʥʥʘʷ ʞʠʜʢʦʩʪʴ ʜʚʠʞʝʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ ʦʪ ʦʩʘʜʢʘ ï ʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʯʘʩʪʴ ʙʘʨʘʙʘʥʘ ʠ ʩʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʧʘʪʨʫʙʢʠ. 

 
11.4. ʌʠʣʴʪʨʦʚʘʥʠʝ  

 

ʇʦʜ ʬʠʣʴʪʨʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʟ ʞʠʜʢʦʩʪʝʡ ʫʜʘʣʷ-

ʶʪʩʷ ʯʘʩʪʠʮʳ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʙʦʣʝʝ. ʋʜʘʣʝʥʠʝ 

ʵʪʠʭ ʯʘʩʪʠʮ ʠ ʤʫʩʦʨʘ ʠʟ ʩʠʩʪʝʤʳ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚʦʜʫ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ. 

 

 

 

 

 

 

 

 

ʇʦʣʫʯʝʥʥʘʷ ʧʦʩʣʝ ʦʩʘʞʜʝʥʠʷ ʚʦʜʘ ʥʝ ʙʳʚʘʝʪ ʘʙʩʦʣʶʪʥʦ ʯʠʩʪʦʡ ʠ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʦʯʝʥʴ ʤʝʣʢʠʝ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʠ ʙʘʢʪʝʨʠʠ. ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʠʣʠ 

ʝʱʝ ʫʤʝʥʴʰʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʧʨʠʤʝʩʠ, ʚʦʜʫ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʩʣʦʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢʦʛʦ ʢʘʢ ʧʝʩʦʢ ʠ ʪ.ʜ. ʌʠʣʴʪʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʚʝʩʴʤʘ ʤʥʦʛʦʦʙʨʘʟʥʳ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʨʷʜʫ 

ʧʨʠʯʠʥ. ɺʦ-ʧʝʨʚʳʭ, ʩʦʩʪʦʷʥʠʝ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʩʠʩʪʝʤʫ, ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ 

ʥʘ ʪʠʧ ʥʝʦʙʭʦʜʠʤʦʡ ʩʠʩʪʝʤʳ ʬʠʣʴʪʨʘʮʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʪʨʝʙʫʝʤʘʷ ʯʠʩʪʦʪʘ ʚʦʜʳ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ, ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʚʳʙʦʨʝ 

ʪʠʧʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʠʣʴʪʨʘ. ɺ ʩʠʩʪʝʤʘʭ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʝʩʪʴ ʜʚʘ ʦʩʥʦʚ-

ʥʳʭ ʪʠʧʘ ʬʠʣʴʪʨʘʮʠʠ: ʬʠʣʴʪʨʘʮʠʷ ʯʘʩʪʠʮ ʠ ʤʝʤʙʨʘʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ. 

ʌʠʣʴʪʨʘʮʠʷ ʯʘʩʪʠʮ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʦʪ ʞʠʜ-

ʢʦʩʪʝʡ ʦʪʜʝʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʇʨʠ 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʦʮʝʞʠʚʘʥʠʝʤ ʠ ʬʠʣʴʪʨʦʚʘʥʠʝʤ: 

ʧʨʦʮʝʞʠʚʘʥʠʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʛʨʫʙʦʟʝʨʥʠ-

ʩʪʳʭ ʧʨʠʤʝʩʝʡ; 

 ʬʠʣʴʪʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʱʘʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʞʠʜʢʦʩʪʠ ʦʪ 

ʤʝʣʢʠʭ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ. 
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ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ, ʬʠʣʴʪʨʘʮʠʷ ʯʘʩʪʠʮ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʰʘʛʦʚ ʚ ʦʯʠʩʪʢʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʬʠʣʴʪʨʘ-

ʮʠʷ ʯʘʩʪʠʮ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ ʦʜ-

ʥʦʛʦ ʤʠʢʨʦʥʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʬʠʣʴʪʨʘʮʠʠ ʯʘʩʪʠʮ. ɼʦʩʪʫʧʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʝʢʦʪʦʨʳʝ 

ʩʚʦʡʩʪʚʘ ʦʯʠʱʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʤʦʛʫʪ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʜʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ 

ʚʣʠʷʶʪ ʥʘ ʚʳʙʦʨ ʬʠʣʴʪʨʘ, ʚʢʣʶʯʘʶʪ ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ, ʨʘʟʤʝʨ, ʬʦʨʤʫ, ʢʦʣʠ-

ʯʝʩʪʚʦ ʠ ʪʝʢʩʪʫʨʫ ʯʘʩʪʠʮ. ʃʶʙʳʝ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʚʦʜʝ, 

ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʪʠʧ ʬʠʣʴʪʨʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʠʩʪʝʤʳ.  

 

11.4.1. ʄʝʭʘʥʠʟʤʳ ʬʠʣʴʪʨʘʮʠʠ 

 

ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʘ ʬʠʣʴʪʨʘʮʠʠ: 

ʉɽɼʀʄɽʅʊɸʎʀʗ: ʄʝʭʘʥʠʟʤ ʩʝʜʠʤʝʥʪʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥ ʩʠʣʦʡ ʪʷʞʝʩʪʠ 

ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʡ ʩʢʦʨʦʩʪʴʶ ʦʩʝʜʘʥʠʷ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ ʝʝ ʧʝʨʝʩʝ-

ʢʘʪʴ ʣʠʥʠʠ ʪʦʢʘ ʠ ʜʦʩʪʠʛʘʪʴ ʢʦʣʣʝʢʪʦʨʘ. 

ʇɽʈɽʍɺɸʊ: ʇʝʨʝʭʚʘʪ ʯʘʩʪʠʮ ʦʙʳʯʝʥ ʜʣʷ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ. ɽʩʣʠ ʜʦʩʪʘ-

ʪʦʯʥʦ ʢʨʫʧʥʘʷ ʯʘʩʪʠʮʘ ʩʣʝʜʫʝʪ ʟʘ ʣʠʥʠʝʡ ʪʦʢʘ, ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʳ, ʦʥʘ ʫʜʘʨʠʪʩʷ ʦ ʟʝʨʥʘ ʩʨʝʜʳ ʠ ʙʫʜʝʪ ʟʘʭʚʘʯʝʥʘ. 

ɹʈʆʋʅʆɺʉʂɸʗ ɼʀʌʌʋɿʀʗ: ɼʠʬʬʫʟʠʷ ʢ ʛʨʘʥʫʣʘʤ ʩʨʝʜʳ ʩʚʦʡʩʪʚʝʥʥʘ 

ʜʣʷ ʦʯʝʥʴ ʤʝʣʢʠʭ ʯʘʩʪʠʮ, ʪʘʢʠʭ ʢʘʢ ʚʠʨʫʩʳ. ʏʘʩʪʠʮʳ ʙʝʩʧʦʨʷʜʦʯʥʦ ʧʝʨʝʤʝʱʘ-

ʶʪʩʷ ʚʥʫʪʨʠ ʞʠʜʢʦʩʪʠ ʠʟ-ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʘʜʠʝʥʪʦʚ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʚʘʞʝʥ 

ʪʦʣʴʢʦ ʜʣʷ ʯʘʩʪʠʮ ʜʠʘʤʝʪʨʦʤ <1 ʤʠʢʨʦʥ. 

ʀʅɽʈʎʀʗ: ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʧʦ ʠʥʝʨʮʠʠ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʯʘʩʪʠʮʳ ʜʚʠʞʫʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʯʪʦʙʳ ʦʪʢʣʦʥʠʪʴʩʷ ʦʪ ʩʚʦʠʭ ʣʠʥʠʡ ʪʦʢʘ 

ʠ ʥʘʪʦʣʢʥʫʪʴʩʷ ʥʘ ʟʝʨʥʘ ʩʨʝʜʳ. 
 

11.4.2. ʊʠʧʳ ʬʠʣʴʪʨʦʚ 

 

ʊʠʧʳ ʬʠʣʴʪʨʦʚʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ: 

- ʩ ʟʝʨʥʠʩʪʳʤ ʩʣʦʝʤ; 

- ʩ ʩʝʪʯʘʪʳʤʠ ʵʣʝʤʝʥʪʘʤʠ; 

- ʩ ʧʦʨʠʩʪʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ; 

- ʧʦʣʠʤʝʨʥʳʝ. 

   

ɿʝʨʥʠʩʪʳʝ ʬʠʣʴʪʨʳ. 

ʏʘʱʝ ʚʩʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝ-

ʩʦʢ, ʤʝʣʢʠʡ ʠʣʠ ʢʨʫʧʥʳʡ. ʇʝʩʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʵʬʬʝʢʪʠʚ-

ʥʳʤ ʨʘʟʤʝʨʦʤ. ʕʬʬʝʢʪʠʚʥʳʡ ʨʘʟʤʝʨ, ʪʦ ʝʩʪʴ D10, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʨʘʟ-

ʤʝʨ ʩʠʪʘ ʚ ʤʤ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʧʨʦʡʜʝʪ ʜʝʩʷʪʴ ʧʨʦʮʝʥʪʦʚ ʧʨʦʙʳ ʧʝʩʢʘ ʧʦ ʚʝʩʫ. 

ʆʜʥʦʨʦʜʥʦʩʪʴ ʨʘʟʤʝʨʘ ʠʣʠ ʩʪʝʧʝʥʴ ʚʘʨʠʘʮʠʠ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʜʥʦʨʦʜʥʦʩʪʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʦʜʥʦʨʦʜʥʦʩʪʠ, ʪʦ ʝʩʪʴ (D60/D10), 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʘ ʩʠʪʘ ʚ ʤʤ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʧʨʦʡ-

ʜʝʪ 60 ʧʨʦʮʝʥʪʦʚ ʧʨʦʙʳ ʧʝʩʢʘ, ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʤʝʨʫ ʧʝʩʢʘ. 
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ɻʨʘʚʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʬʠʣʴʪʨʘʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʣʦʝʚ ʧʝʩʢʘ. 

ɺʤʝʩʪʦ ʧʝʩʢʘ ʠʥʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʘʥʪʨʘʮʠʪ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ. 

 
ʈʠʩ. 11.14. ʉʭʝʤʘ ʨʘʙʦʪʳ ʠ ʨʝʛʝʥʨʘʮʠʠ ʥʘʧʦʨʥʦʛʦ ʜʚʫʭʩʣʦʡʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ɿʝʨʥʠʩʪʳʝ ʬʠʣʴʪʨʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ: 

1) ʧʦ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʦʚʘʥʠʷ  

¶ ʄʝʜʣʝʥʥʳʝ ʧʝʩʯʘʥʳʝ ʬʠʣʴʪʨ rʩʦʩʪʦʷʪ ʠʟ ʤʝʣʢʦʛʦ ʧʝʩʢʘ, ʧʦʜʜʝʨʞʠʚʘʝ-

ʤʦʛʦ ʛʨʘʚʠʝʤ. ɺ ʤʝʜʣʝʥʥʦʤ ʧʝʩʯʘʥʦʤ ʬʠʣʴʪʨʝ ʧʨʠʤʝʩʠ ʠʟ ʚʦʜʳ ʫʜʘʣʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʘʮʠʠ ʧʨʦʮʝʩʩʦʚ: ʦʩʘʞʜʝʥʠʷ, ʬʠʣʴʪʨʘʮʠʠ, ʘʜʩʦʨʙʮʠʠ, ʘ ʪʘʢʞʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʦʙʨʘʟʫʝʪ ʪʦʥʢʠʡ ʩʣʦʡ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʝʩʢʘ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʧʨʦʥʠʮʘʝʤʳʤ ʠ ʫʜʝʨʞʠʚʘʝʪ ʯʘʩʪʠʮʳ ʜʘʞʝ ʤʝʥʴ-

ʰʝʛʦ ʨʘʟʤʝʨʘ, ʯʝʤ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʧʝʩʯʠʥʢʘʤʠ. ɿʘʪʝʤ ʚ ʵʪʦʤ ʩʣʦʝ ʨʘʟʤʥʦ-

ʞʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ ʦʨʛʘʥʠʯʝ-

ʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʫʜʝʨʞʠʚʘʝʤʳʡ ʠʟ ʚʦʜʳ, ʧʨʝʚʨʘʱʘʷ ʝʛʦ ʚ ʚʦʜʫ, ʜʠʦʢʩʠʜ ʫʛʣʝ-

ʨʦʜʘ ʠ ʜʨʫʛʠʝ ʦʢʩʠʜʳ. ʉʢʦʨʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʬʠʣʴʪʨʫʶʱʠʡ 

ʩʣʦʡ ʚ ʤʝʜʣʝʥʥʳʭ ʬʠʣʴʪʨʘʭ ʩʦʩʪʘʚʣʷʝʪ 0,1-0,3 ʤ/ʯ. 

¶ ɹʳʩʪʨʳʝ ʧʝʩʯʘʥʳʝ ʬʠʣʴʪʨ rʩʦʩʪʦʷʪ ʠʟ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʝʩʯʠʥʦʢ, ʧʦʜʜʝʨ-

ʞʠʚʘʝʤʳʭ ʛʨʘʚʠʝʤ ʠ ʫʣʘʚʣʠʚʘʶʱʠʭ ʯʘʩʪʠʮʳ ʧʦ ʚʩʝʤʫ ʩʣʦʶ. ʌʠʣʴʪʨʳ ʦʯʠ-

ʱʘʶʪ ʦʙʨʘʪʥʦʡ ʧʨʦʤʳʚʢʦʡ ʚʦʜʦʡ ʯʝʨʝʟ ʩʣʦʡ, ʯʪʦʙʳ çʚʳʚʝʩʪʠè ʯʘʩʪʠʮʳ. ʉʢʦ-

ʨʦʩʪʴ ʬʠʣʴʪʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 7-16 ʤ/ʯ. 

¶ ɺ ʩʚʝʨʭʩʢʦʨʦʩʪʥʳʭ ʘʛʨʝʛʘʪʘʭ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʜʦʩʪʠʛʘʝʪ 25-100 ʤ/ʯ, 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʢʨʳʪʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʦʜʘ-

ʶʪʩʷ ʧʦʜ ʥʘʧʦʨʦʤ. 

2) ʧʦ ʨʘʙʦʯʝʤʫ ʜʘʚʣʝʥʠʶ ï ʙʝʟʥʘʧʦʨʥʳʝ (ʦʪʢʨʳʪʳʝ) ʠ ʥʘʧʦʨʥʳʝ 
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3) ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʩʣʦʝʚ ï ʦʜʥʦʩʣʦʡʥʳʝ ʠ ʤʥʦʛʦʩʣʦʡʥʳʝ. ʄʥʦʛʦʩʣʦʡʥʳʝ 

ʬʠʣʴʪʨʳ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʣʦʝʚ ʨʘʟʣʠʯʥʳʭ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠ-

ʘʣʦʚ ʩ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʴʶ (ʨʠʩ. 11.14). ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʘʥʪʨʘʮʠʪ, ʧʝʩʦʢ ʠ 

ʛʨʘʚʠʡ. ʂʦʤʙʠʥʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʮʶ 

ʦʯʠʩʪʢʫ, ʯʝʤ ʦʜʠʥ ʩʣʦʡ ʧʝʩʢʘ. ʀʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ ʧʣʦʪʥʦʩʪʠ ʩʣʦʠ ʦʩʪʘʶʪʩʷ ʘʢʢʫ-

ʨʘʪʥʦ ʨʘʟʜʝʣʝʥʥʳʤʠ ʜʘʞʝ ʧʦʩʣʝ ʦʙʨʘʪʥʦʡ ʧʨʦʤʳʚʢʠ. 

4) ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢʘ ï ʟʝʨʥʠʩʪʳʝ ʬʠʣʴʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩ ʚʦʩʭʦʜʷʱʠʤ ʠ 

ʥʠʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ, ʜʚʫʭʧʦʪʦʯʥʳʝ, ʘ ʪʘʢʞʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ 

ʞʠʜʢʦʡ ʩʨʝʜʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʠʩʪʝʤʘ ʬʠʣʴʪʨʘʮʠʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʛʨʷʟʥʳʭ ʩʪʦʢʦʚ ʯʝʨʝʟ ʥʘʧʦʨʥʳʝ ʘʧʧʘʨʘʪʳ ʩʚʝʨʭʫ ʚʥʠʟ. 

ʌʠʣʴʪʨʳ ʩ ʩʝʪʯʘʪʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʂ ʵʪʦʤʫ ʪʠʧʫ ʫʩʪʨʦʡʩʪʚ ʦʪʥʦʩʷʪʩʷ ʤʠʢʨʦʬʠʣʴʪʨʳ ʠ ʙʘʨʘʙʘʥʥʳʝ ʩʝʪʯʘʪʳʝ 

ʫʩʪʘʥʦʚʢʠ. ʀʭ ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʬʠʣʴʪʨʘʮʠʶ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦ-

ʢʦʚ ʦʪ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʭ ʧʨʠʤʝʩʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʥʝ ʙʦʣʝʝ 300 ʤʛ ʚʟʚʝʩʠ ʥʘ 1 ʣ. 

ɹʘʨʘʙʘʥʥʳʝ ʩʝʪʢʠ 

 

 
ʈʠʩ. 11.15. ʉʭʝʤʘ ʨʘʙʦʪʳ ʙʘʨʘʙʘʥʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ʉʝʪʯʘʪʳʡ ʙʘʨʘʙʘʥʥʳʡ ʬʠʣʴʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʚʨʘʱʘ-

ʶʱʝʛʦʩʷ ʙʘʨʘʙʘʥʘ, ʦʙʪʷʥʫʪʦʛʦ ʬʠʣʴʪʨʫʶʱʝʡ ʩʝʪʢʦʡ (ʨʠʩ. 11.15). ɺ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʦʜʝ, ʙʘʨʘʙʘʥ ʤʦʞʥʦ ʦʙʪʷʛʠ-

ʚʘʪʴ ʩʝʪʢʘʤʠ ʩ ʨʘʟʥʳʤ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ ʦʪ 0,3 ʜʦ 0,8 ʤʤ. ɹʘʨʘʙʘʥ ʚʨʘʱʘʝʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 0,5 ʤ/ʩ, ʧʨʠ ʵʪʦʤ ʩʪʦʯʥʘʷ 

ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚʥʫʪʨʴ ʙʘʨʘʙʘʥʘ ʠ ʧʨʦʮʝʞʠʚʘʝʪʩʷ ʦʪ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʯʝʨʝʟ 

ʷʯʝʡʢʠ ʩʝʪʢʠ. ʆʩʪʘʚʰʠʝʩʷ ʥʘ ʬʠʣʴʪʨʫʶʱʝʡ ʩʝʪʢʝ ʧʨʠʤʝʩʠ ʨʝʛʫʣʷʨʥʦ ʩʤʳʚʘ-

ʶʪʩʷ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ, ʟʘʪʝʤ ʫʜʘʣʷʶʪʩʷ ʠʟ ʩʠʩʪʝʤʳ. ɹʘʨʘʙʘʥʥʳʡ ʩʝʪʯʘʪʳʡ 
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ʬʠʣʴʪʨ ʩʥʠʞʘʝʪ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ 25-40%, ʦʥ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʧʝʨʝʜ ʟʝʨʥʠʩʪʳʤ ʬʠʣʴʪʨʦʤ. 

ʄʠʢʨʦʬʠʣʴʪʨ ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʘʨʘʙʘʥ-

ʥʳʭ ʩʝʪʦʢ ʪʦʣʴʢʦ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ, ʢʦʪʦʨʳʝ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʵʪʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚ-

ʣʷʶʪ 40-70 ʤʢʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʢʦʚ ʧʨʠ ʧʦʤʦʱʠ 

ʤʠʢʨʦʬʠʣʴʪʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 40-60%, ʠʥʦʛʜʘ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚʤʝʩʪʦ ʧʝʨʚʠʯʥʳʭ 

ʦʪʩʪʦʡʥʠʢʦʚ. 

ʌʠʣʴʪʨʳ ʩ ʧʦʨʠʩʪʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʨʠʩʪʳʝ ʧʝʨʝʛʦʨʦʜʢʠ 

ʜʣʷ ʬʠʣʴʪʨʦʚʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʰʝʨʩʪʷʥʳʭ, ʭʣʦʧʯʘʪʦʙʫ-

ʤʘʞʥʳʭ ʠ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʝʢʣʷʥʥʳʝ, ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʝ, ʫʛʣʝʨʦʜʥʳʝ ʵʣʝʤʝʥʪʳ. ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʠ ʧʦʤʦʱʠ ʫʩʪʘ-

ʥʦʚʦʢ ʩ ʧʦʨʠʩʪʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 1) ʬʠʣʴʪʨʦʚʘʥʠʝ ʩʫʩʧʝʥ-

ʟʠʠ ʩ ʦʪʜʝʣʝʥʠʝʤ ʦʩʘʜʢʘ; 2) ʬʠʣʴʪʨʦʚʘʥʠʝ ʩ ʟʘʢʫʧʦʨʠʚʘʥʠʝʤ ʧʦʨ, 3) ʬʠʣʴʪʨʦ-

ʚʘʥʠʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʩʘʜʢʘ. 

ʉʧʦʩʦʙ ʬʠʣʴʪʨʘʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʩʘʜʢʘ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʦʯʠʩʪʢʝ ʩʫʩ-

ʧʝʥʟʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʙʦʣʝʝ 1%. ʆʙʳʯʥʦ ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʚ ʥʘʤʳʚʥʳʭ ʬʠʣʴʪʨʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʧʫʩʢʘʥʠʷ ʛʨʷʟʥʳʭ ʩʪʦʢʦʚ ʯʝʨʝʟ 

ʧʦʨʠʩʪʫʶ ʧʝʨʝʛʦʨʦʜʢʫ, ʚʣʘʞʥʳʡ ʦʩʘʜʦʢ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʦʯʠʱʝʥʥʦʛʦ ʬʠʣʴʪʨʘʪʘ 

ʠ ʦʩʪʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʣʴʪʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. 

ʇʨʠ ʩʧʦʩʦʙʝ ʬʠʣʴʪʨʘʮʠʠ ʩ ʟʘʢʫʧʦʨʠʚʘʥʠʝʤ ʧʦʨ ʪʚʝʨʜʳʝ ʜʠʩʧʝʨʩʥʳʝ ʯʘ-

ʩʪʠʮʳ ʧʨʦʥʠʢʘʶʪ ʚʥʫʪʨʴ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʦʩʪʘʶʪʩʷ ʪʘʤ, ʦʩʘʜʦʢ ʥʝ ʦʙʨʘʟʫʝʪʩʷ. 

ʊʘʢʦʡ ʚʠʜ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʙʠʨʘʶʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʦʩʚʝʪʣʝʥʠʷ, 

ʧʨʠ ʦʯʠʩʪʢʝ ʞʠʜʢʦʩʪʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʟʚʝʩʠ ʤʝʥʝʝ 0,7%. 

ʇʦʣʠʤʝʨʥʳʝ ʬʠʣʴʪʨʳ.  ʇʦʷʚʣʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʪʠʤʫʣʠʨʦ-

ʚʘʣʦ ʨʘʟʚʠʪʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʬʠʣʴʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʞʠʜʢʦʩʪʝʡ. 

ʇʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 2 ʚʠʜʘʭ ʫʩʪʨʦʡʩʪʚ: 1) ʩ ʧʣʘʚʘʶʱʝʡ 

ʟʘʛʨʫʟʢʦʡ; 2) ʩ ʵʣʘʩʪʠʯʥʦʡ ʟʘʛʨʫʟʢʦʡ. 

ʇʣʘʚʘʶʱʘʷ ʟʘʛʨʫʟʢʘ. ʋʩʪʘʥʦʚʢʠ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʛʨʫʟʢʦʡ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʜʣʷ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʜʦʦʯʠʩʪʢʠ ʛʦʨʦʜʩʢʦʡ ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. ʇʦʣʠʤʝʨ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʣʘʚʘʶʱʝʡ ʟʘʛʨʫʟʢʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʝʡ ʧʨʦʯʥʦʩʪʴʶ, 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʜʦʩʪʘʪʦʯʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ. 

ʃʫʯʰʝ ʚʩʝʛʦ ʜʣʷ ʘʛʨʝʛʘʪʦʚ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʛʨʫʟʢʦʡ ʧʦʜʭʦʜʷʪ ʧʦʣʠʩʪʠʨʦʣ ʠ ʧʝ-

ʥʦʧʦʣʠʩʪʠʨʦʣ.  

ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʬʠʣʴʪʨʫʶʱʝʛʦ ʩʣʦʷ ʧʦʣʠʩʪʠʨʦʣ ʚʩʧʝʥʠʚʘʝʪʩʷ ʧʨʠ ʧʦ-

ʤʦʱʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʠʣʠ ʧʘʨʦʤ. ɿʘʛʨʷʟʥʝʥʥʘʷ ʚʦʜʘ ʧʨʦʧʫʩʢʘ-

ʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʯʝʨʝʟ ʩʣʦʡ ʚʩʧʝʥʝʥʥʦʛʦ ʧʦʣʠʤʝʨʘ, ʬʠʣʴʪʨʘʪ ʚʳʚʦʜʠʪʩʷ ʠʟ ʘʛ-

ʨʝʛʘʪʘ ʧʦ ʜʨʝʥʘʞʥʳʤ ʪʨʫʙʘʤ. ɺ ʪʘʢʠʭ ʘʧʧʘʨʘʪʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʙʦʣʴʰʝ 50 ʛʨʘʜʫʩʦʚ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʨʘʩʧʣʘʚʣʝʥʠʷ ʛʨʘʥʫʣ ʧʦʣʠʩʪʠʨʦʣʘ. 

ʕʣʘʩʪʠʯʥʘʷ ʟʘʛʨʫʟʢʘ. ɸʛʨʝʛʘʪʳ ʩ ʵʣʘʩʪʠʯʥʦʡ ʟʘʛʨʫʟʢʦʡ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʬʠʣʴʪʨʦʚʘʥʠʷ ʩʪʦʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʠʤʝʩʠ ʥʝʬʪʠ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʬʠʣʴʪʨʫ-

ʶʱʝʛʦ ʩʣʦʷ ʚ ʪʘʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʩʣʫʞʠʪ ʵʣʘʩʪʠʯʥʳʡ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ, ʦʙʣʘʜʘʶ-

ʱʠʡ ʚʳʨʘʞʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ ʧʦʛʣʦʱʘʪʴ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʩʣʦʡ ʵʣʘʩʪʠʯʥʦʛʦ ʧʦʣʠʤʝʨʘ ʯʠʩʪʳʡ ʬʠʣʴʪʨʘʪ ʦʪ-

ʚʦʜʠʪʩʷ ʜʨʝʥʘʞʥʳʤʠ ʪʨʫʙʘʤʠ, ʘ ʧʦʛʣʦʪʠʚʰʠʡ ʥʝʬʪʷʥʳʝ ʧʨʠʤʝʩʠ ʧʦʣʠʫʨʝʪʘʥ 

ʠʟʚʣʝʢʘʝʪʩʷ ʠ ʧʨʦʭʦʜʠʪ ʵʪʘʧ ʨʝʛʝʥʝʨʘʮʠʠ ʥʘ ʦʪʞʠʤʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 
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ʈʠʩ. 11.16. ʉʭʝʤʘ ʬʠʣʴʪʨʘ ʩ ʧʣʘ-

ʚʘʶʱʝʡ ʟʘʛʨʫʟʢʦʡ 

1 ï ʧʦʜʘʯʘ ʠʩʭʦʜʥʦʡ ʚʦʜʳ; 2 - ʦʩʚʝʪ-

ʣʠʪʝʣʴʥʳʡ ʩʣʦʡ ʧʣʘʚʘʶʱʝʡ ʟʘʛʨʫʟʢʠ 

(ʤʝʣʢʠʝ ʛʨʘʥʫʣʳ); 3 ï ʯʘʩʪʠʮʳ ʟʘʛʨʷʟ-

ʥʝʥʠʡ; 4 ï ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ 

ʞʠʜʢʦʩʪʠ; 5 ï ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʩʣʦʡ 

ʧʣʘʚʘʶʱʝʡ ʟʘʛʨʫʟʢʠ; 6 ï ʫʜʝʨʞʠʚʘʶ-

ʱʘʷ ʨʝʰʝʪʢʘ; 7 ï ʚʚʦʜ ʨʝʘʛʝʥʪʦʚ; 8 ï 

ʦʪʚʦʜ ʧʨʦʤʳʚʥʦʡ ʚʦʜʳ   

 

 

 

 

 

ʂʘʨʪʨʠʜʞʥʳʝ ʬʠʣʴʪʨʳ. ʂʘʨʪʨʠʜʞʥʳʝ ʬʠʣʴʪʨʳ ʙʳʚʘʶʪ ʨʘʟʥʳʭ ʬʦʨʤ ʠ 

ʨʘʟʤʝʨʦʚ ʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʂʘʨʪʨʠʜʞʥʳʝ ʬʠʣʴʪʨʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʬʨʠʨʦʚʘʥʥʘʷ ʪʢʘʥʴ ʠʣʠ 

ʩʝʪʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʠʣʴʪʨʳ ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʘ (ʨʠʩ. 11.17), ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʝ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʯʘʩʪʠʮ ʠ ʜʘʞʝ ʭʠʤʠʢʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʬʠʣʴʪʨʘʮʠʠ. 

ʂʘʨʪʨʠʜʞʥʳʝ ʬʠʣʴʪʨʳ ʦʙʳʯʥʦ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʬʠʣʴ-

ʪʨʳ ʠ ʛʣʫʙʠʥʥʳʝ ʬʠʣʴʪʨʳ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʬʠʣʴʪʨʳ ʟʘʜʝʨʞʠʚʘʶʪ ʯʘʩʪʠʮʳ ʥʘ 

ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʣʫʙʠʥʥʳʭ ʢʘʨʪʨʠʜʞʥʳʭ ʬʠʣʴʪʨʘʭ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʪʦʣʩʪʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʚʠʣʠʩʪʦʛʦ ʧʫʪʠ, 

ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʯʘʩʪʠʮʳ. ʂʘʨʪʨʠʜʞʥʳʝ ʬʠʣʴʪʨʳ ʩʯʠʪʘʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ 

ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 
ʈʠʩ. 11.17. ʌʠʣʴʪʨʫʶʱʠʝ ʢʘʨʪʨʠʜʞʠ 
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ʇʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʠ ʧʦʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʬʠʣʴʪʨʘʮʠʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʜʦʣʛʠʝ ʛʦʜʳ. ʋʩʣʦʚʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʥʝʩʣʦʞʥʳʝ ð ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʯʠʩʪʢʫ ʬʠʣʴʪʨʫʶʱʠʭ 

ʩʣʦʝʚ ʠʣʠ ʠʭ ʟʘʤʝʥʫ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʫʞʥʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʝʧʦʣʘʜʦʢ ʠʣʠ ʠʟʥʦʩʘ ʠ 

ʚʦʚʨʝʤʷ ʠʭ ʫʩʪʨʘʥʷʪʴ. 

 

ɺʆʇʈʆʉʓ ɼʃʗ ʉɸʄʆʇʈʆɺɽʈʂʀ 

 

1. ʏʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʪʦʜʘʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ? 

2. ɺʠʜʳ ʠ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʨʝʰʝʪʦʢ. 

3. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ? 

4. ʂʘʢ ʫʩʪʨʦʝʥʳ ʠ ʨʘʙʦʪʘʶʪ ʧʝʩʢʦʣʦʚʢʠ? 

5. ʅʘʟʦʚʠʪʝ ʚʠʜʳ ʦʪʩʪʦʡʥʠʢʦʚ. 

6. ʂʘʢʠʝ ʙʳʚʘʶʪ ʚʠʜʳ ʦʩʘʞʜʝʥʠʷ? ʏʝʤ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ? 

7. ʂʘʢʠʝ ʩʠʣʳ ʜʝʡʩʪʚʫʶʪ ʥʘ ʯʘʩʪʠʮʫ ʚʟʚʝʩʠ ʚ ʚʦʜʝ?  

8. ʂʘʢ ʧʨʦʠʩʭʦʜʠʪ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʛʠʜʨʦʮʠʢʣʦʥʘʭ? 

9. ʆʧʠʰʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʛʠʜʨʦʮʠʢʣʦʥʦʚ. 

10.  ɼʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʮʝʥʪʨʠʬʫʛʠ? ɺ ʯʝʤ ʠʭ ʦʪʣʠʯʠʝ ʦʪ ʛʠʨʦʮʠʢʣʦ-
ʥʦʚ? 
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ɻʣʘʚʘ 12. ʄʝʪʦʜʳ ʠ ʩʫʱʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ 
 

12.1. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʝʪʦʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ 
 
ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʩʭʦʜʥʳ ʩ ʧʨʦʮʝʩʩʘʤʠ ʩʘʤʦ-

ʦʯʠʱʝʥʠʷ ʚʦʜʦʸʤʦʚ, ʪʘʢ ʢʘʢ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʧʨʦʮʝʩʩ rʞʠʟʥʝ-
ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʎʝʣʷʤ ʦʯʠʯʩʪʢʠ ʩʪʦʢʦʚ ʩʦʦʪʚʝʩʪʚʫʶʪ ʩʣʝʜʫ-
ʶʱʠʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: 

1) ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʯʘʩʪʴ ʥʝʦʨʛʘʥʠʯʝ-
ʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ; 

2) ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʳʩʪʨʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ (ʫʜʚʦʝʥʠʝ ʯʠʩʣʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʢʣʝʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʘʞʜʳʝ 0,5 ʯʘʩʘ); 

3) ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʦʣʦʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʣʝʛʢʦ ʦʪʜʝʣʝʥʳ ʦʪ ʚʦʜʳ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʦʯʠʩʪʢʠ. 
ɼʣʷ ʦʯʠʩʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤ,r ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʙʥʘ ̫ʤʘʩʩʘ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.  ʆʯʠʩʪʢʘ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ ʩʦʦʙʱʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʡ, ʧʨʦʩʪʝʡʰʠʭ, ʘ 
ʪʘʢʞʝ ʛʨʠʙʦʚ, ʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʠʣ. 

ʂʦʥʪʘʢʪʠʨʫʷ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʯʘʩʪʠʯʥʦ 
ʨʘʟʨʫʰʘʶʪ ʠʭ, ʧʨʝʚʨʘʱʘʷ ʚ ʅ2ʆ, ʉʆ2, ʥʠʪʨʠʪ- ʠ ʩʫʣʴʬʘʪ-ʠʦʥʳ ʠ ʜʨ. ɼʨʫʛʘʷ 
ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ʠʜʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʙʠʦʤʘʩʩʳ. ʈʘʟʨʫʰʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-
ʱʝʩʪʚ ʥʘʟʳʚʘʶʪ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʦʢʠʩʣʝʥʠʝʤ. ʅʝʢʦʪʦʨʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝ-
ʩʪʚʘ ʩʧʦʩʦʙʥʳ ʣʝʛʢʦ ʦʢʠʩʣʷʪʴʩʷ, ʘ ʥʝʢʦʪʦʨʳʝ ʥʝ ʦʢʠʩʣʷʶʪʩʷ ʩʦʚʩʝʤ ʠʣʠ ʦʯʝʥʴ 
ʤʝʜʣʝʥʥʦ. 

ʕʪʘʧ ʧʨʝʚʨʘʱʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʘʟʦʪʦʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʦ-
ʩʪʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʥʘʟʚrʘʝʪʩʷ çʘʤʤʦʥʠʬʠʢʘʮʠʝʡè (ʤʠʥʝʨʘʣʠʟʘ-
ʮʠʝʡ). ʉʢʦʨʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ. 
ɺʪʦʨʘʷ ʩʪʘʜʠʷ ʦʯʠʩʪʢʠ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʥʠʪʨʠʬʠʢʘʮʠʠè. ʕʪʦ ʧʨʦʮʝʩʩ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠ ̫ʘʤʤʦʥʠʷ ʜʦ ʥʠʪʨʠʪʦʚ ʠ ʥʠʪʨʘʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʥʠʪ-
ʨʠʬʠʢʘʮʠʠ ʦʢʠʩʣʷʝʪʩʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ ʘʟʦʪ. ʅʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʝʢʘʝʪ ʠ  3-
ʡ ʵʪʘʧ ï çʜʝʥʠʪʨʠʬʠʢʘʮʠʷè ï ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʟʦʪʘ, 
ʧʨʠ ʢʦʪʦʨʦʤ ʘʟʦʪ ʧʝʨʝʭʦʜʠʪ ʠʟ ʥʠʪʨʘʪʦʚ ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʊʦ ʝʩʪʴ ʜʝ-
ʥʠʪʨʠʬʠʢʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 
ɺ ʞʠʚʦʡ ʤʠʢʨʦʙʠʘʣʴʥʦʡ ʢʣʝʪʢʝ ʥʝʧʨʝʨʳʚʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʝʢʘʶʪ ʜʚʘ 

ʧʨʦʮʝʩʩʘ ï ʨʘʩʧʘʜ ʤʦʣʝʢʫʣ ʠ ʠʭ ʩʠʥʪʝʟ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʚ ʮʝʣʦʤ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ 
ʚʝʱʝʩʪʚ ï ʤʝʪʘʙʦʣʠʟʤ.  
ʉʢʦʨʦʩʪʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʢʣʝʪʢʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʝʨʤʝʥʪʘʤʠ. ʉʠʥʪʝʟ ʥʦʚʳʭ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ (ʘʥʘʙʦʣʠʯʝʩʢʠʝ 
ʧʨʝʚʨʘʱʝʥʠʷ) ʧʨʦʪʝʢʘʝʪ ʩ ʟʘʪʨʘʪʦʡ ʵʥʝʨʛʠʠ Q, ʥʘʧʨʠʤʝʨ: 

C6H4O2 + NH3 + O2 + (ʬʝʨʤʝʥʪʳ) Ÿ C5H7NO2 + CO2 ï Q. 
ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʘʵʨʦʙʥʦʝ ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʢʣʝʪʢʠ (ʢʘʪʘ-

ʙʦʣʠʟʤ) ʠʣʠ ʩʪʦʯʥʦʡ ʚʦʜʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʠ ʚʳʜʝʣʝ-
ʥʠʝʤ ʵʥʝʨʛʠʠ Q: 

C5H7NO2 + 5O2 + (ʬʝʨʤʝʥʪʳ) Ÿ 5CO2 + NH3 + 2H2O + Q. 
 

ɻʝʪʝʨʦʪʨʦʬʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤ rʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝʨ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘ-
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ʥʠʷ ʫʛʣʝʚʦʜʳ, ʞʠʨʳ, ʙʝʣʢʠ, ʩʧʠʨʪʳ, ʢʦʪʦʨʳʝ ʨʘʩʱʝʧʣʷʶʪʩʷ ʚ ʘʵʨʦʙʥʳʭ (ʚ ʧʨʠ-
ʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ) ʠʣʠ ʚ ʘʥʘʵʨʦʙʥʳʭ (ʚ ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ) ʫʩʣʦʚʠʷʭ.  
ɸʵʨʦʙʥʳʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʵʨʦʙʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʪʦʢ ʢʠʩʣʦ-
ʨʦʜʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 20-40Áʉ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʠʩʣʦʨʦʜʥʦʛʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 
ʨʝʞʠʤʘ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʝʥʷʶʪʩʷ.  
ɸʥʘʵʨʦʙʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʪ ʙʝʟ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ. 

ʀʭ ʠʩʧʦʣʴʟʫʶʪ ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʩʘʜʢʦʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʦʯʠʩʪʢʠ 20ï40 Áʉ. 
ɸɻ ʨʦʙʥʫʶ ʦʯʠʩʪʢʫ ʧʨʦʚʦʜʷʪ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʷʭ. 
 

12.2. ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ 
 

ʂʘʢ ʧʨʘʚʠʣʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʝ ʧʦʜʚʝʨʛʘʶʪ ʙʳʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ.  
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ ʜʣʷ ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʘʢʩʠ-
ʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩʳ ʙʠʦʭʠ-
ʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ (ʄʂʙ) ʠ ʥʘ ʨʘʙʦʪʫ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʄʂʙʦʩ). ʇʨʠ 
ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʠʭ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʪʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 
ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ɹʇʂʧʦʣʥ ʠ ʍʇʂ. ʇʨʠ ʩʦʦʪʥʦʰʝʥʠʠ (ɹʇʂ/ʍʇʂ)Ā100 = 50% ʚʝ-
ʱʝʩʪʚʘ ʧʦʜʜʘʶʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʦʢʠʩʣʝʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʦ ʩʦʙʣʶ-
ʜʘʪʴʩʷ ʫʩʣʦʚʠʝ, ʯʪʦʙʳ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʷʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ ʠ 
ʧʨʠʤʝʩʠ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 12.1.  

ʊʘʙʣ. 12.1 
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

 
ʇʨʠʤʝʯʘʥʠʝ: ʠʥʜʝʢʩʳ ʫ ʟʥʘʯʝʥʠʡ ʄʂʙ.ʦʩ: ɸ ï ʘʵʨʦʪʝʥʢ, ɹ - ʙʠʦʬʠʣʴʪʨ   
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ɼʣʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʶʱʠʭʩʷ ʦʢʠʩʣʝʥʠʶ, 

ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʵʪʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʠʦʭʠʤʠʯʝʩʢʘ ̫ʦʯʠʩʪʢʘ ʥʝʚʦʟʤʦʞʥʘ. ʅʘʧʨʠʤʝʨ, ʄʂʙ (ʤʛ/ʣ) ʩʦ-

ʩʪʘʚʣʷʝʪ ʜʣʷ: ʉu ð 0,5; Hg ð 0,02; Pb ð 0,1; Cl ð0,3; B ð 0,05; H2S ð 1; 

FeCL3 ð 5.  

ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ 

ʚʦʜ, ʧʦʢʘʟʘʥʳ ʥʘ ʩʭʝʤʝ ʨʠʩ. 12.1. 

 

  
 

ʈʠʩ. 12.1. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ 

 
ʂʠʩʣʦʨʦʜ ʚʦʟʜʫʭʘ ʜʦʣʞʝʥ ʧʦʩʪʫʧʘʪʴ ʚ ʩʦʦʨʫʞʝʥʠ ̫ ʙʠʦʭʠʤʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ ʥʝʧʨʝʨʳʚʥʦ ʠ ʚ ʪʘʢʦʤ ʦʙʲʝʤʝ, ʯʪʦʙʳ ʚ ʦʯʠʱʝʥʥʦʡ ʚʦʜʝ ʩʦʜʝʨʞʘʣʦʩʴ 

ʥʝ ʤʝʥʝʝ 2 ʤʛ ʆ2/ʣ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʵʨʦʙʥʦʡ ʦʯʠʩʪʢʠ 20ï30 Áʉ, ʭʦʪʷ 

ʦʪʜʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ  ï8é+85 Áʉ. 

ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʡʪʨʘʣʴʥʦʡ (ʨʅ=6,5é7,5). ʂʦʣʠʯʝʩʪʚʦ ʚʟʚʝʰʝʥ-

ʥʳʭ ʯʘʩʪʠʮ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʠʣʴʪʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 100 ʤʛ/ʣ. ʆʧ-

ʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʠʜʝ ʘʢʪʠʚʥʦʛʦ ʠʣʘ 2ï4 ʛ/ʣ. ʅʘʠʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʤʦʣʦʜʦʡ ʘʢʪʠʚʥʳʡ ʠʣ ʚ ʚʦʟʨʘʩʪʝ 2ï3 ʩʫʪʦʢ. 

ɸʢʪʠʚʥʦʩʪʴ ʠʣʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʝʛʦ ʘʵʨʘʮʠʝʡ ʚ ʦʪʩʫʪʩʪʚʠʝ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʯʠʱʘʶʱʠʭ ʩʪʦʯ-

ʥʳʝ ʚʦʜʳ, ʚ ʥʠʭ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʝʜʠʥʝʥʠʡ ʫʛ-

ʣʝʨʦʜʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʝʜʠʥʝʥʠʷ ʨʪʫʪʠ, ʩʚʠʥʮʘ, ʩʫʨʴʤʳ, ʩʝʨʝ-

ʙʨʘ, ʭʨʦʤʘ, ʢʦʙʘʣʴʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʝʪʦʯʥʳʝ ʷʜr ʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʚʦʜʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʠʞʝ ʇɼʂ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 


