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The materials consider information technologies in the telecommunications sector, 

innovations in automation and automation in transport, current issues in the electric power 

industry, issues of development and management in the transport and logistics complex, 

innovative technologies in training personnel for the transport and logistics complex, problems 

of design, operation and repair of rolling stock, cars and road equipment. 

This collection of scientific papers is of interest to employees of the transport and 

communication complex, scientific organizations, higher educational institutions and industries. 
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ɸʃɻʆʈʀʊʄ ʌɸʂʊʆʈʀɿɸʎʀʀ RSA 

 

ɸשʜʘʪʧʘ. RSA ʭʘʪʪʘʤʘʩʳ ץʘʨʘʣʜʳ. ʂᴇʧʤװʰʝʣʝʨ ʪʝʦʨʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʽʰʢʽ 

ʞʠʳʥʜʘʨʜʳץ שʦʩʳʥʜʳʩʳ ʪʫʨʘʣʳ ʝʩʝʧʪʽ ʰʝʰʫ ᴅʜʽʩʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, RSA ʭʧʪʪʘʤʘʩʳʥ 

ʬʘʢʪʦʨʠʟʘʮʠʷʣʘʫ ʘʣʛʦʨʠʪʤʽ ײʩʳʥʳʣסʘʥ. ɹײʣ ʘʣʛʦʨʠʪʤ ʝʢʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʧʦʣʠʥʦʤʤʝʥ ʞᴅʥʝ 

ʕʡʣʝʨ ʬʫʥʢʮʠʷʩʳʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. RSA ʭʘʪʪʘʤʘʩʳʥʳײץ שʨʘʤʘ ʩʘʥʳʥʜʘ ʝʢʽ ʞʘʡ 

ʩʘʥʜʳ ʽʟʜʝʫʜʽש ʝʢʽ ʧʦʣʠʥʦʤʠʷʣʳץ ʘʣʛʦʨʠʪʤʽ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: RSA ʧʨʦʪʦʢʦʣʳ, ʞʘʡ ʩʘʥ, ײץʨʘʤʘ ʩʘʥ, ʽʰʢʽ ʞʠʳʥʜʘʨʜʳש 

 .ʰʝʣʽʢ ʘʣʛʦʨʠʪʤװʦʩʳʥʜʳʩʳ ʪʫʨʘʣʳ ʝʩʝʧ, ʢᴇʧʤץ

Abstract. The RSA protocol is being considered. Based on the method of solving the 

problem of the sum of subsets, which is based on the theory of polynomials, an algorithm for 

factorization of the RSA protocol is proposed. This algorithm is directly related to the second 

degree polynomial and the Euler function. Two polynomial algorithms for finding two primes in 

a composite number of the RSA protocol are given. 

Keywords: RSA protocol, factorization, prime number, composite number, subset sum 

problem, polynomial algorithm. 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥ ʧʨʦʪʦʢʦʣ RSA. ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʩʫʤʤʝ 

ʧʦʜʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʳʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʦʨʠʠ ʧʦʣʠʥʦʤʦʚ, ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ 

ʬʘʢʪʦʨʠʟʘʮʠʠ ʧʨʦʪʦʢʦʣʘ RSA. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʩʚʷʟʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʣʠʥʦʤʦʤ 

ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʠ ʬʫʥʢʮʠʝʡ ʕʡʣʝʨʘ. ʇʨʠʚʝʜʝʥʳ ʜʚʘ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʘ ʧʦʠʩʢʘ 

ʜʚʫʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʚ ʩʦʩʪʘʚʥʦʤ ʯʠʩʣʝ ʧʨʦʪʦʢʦʣʘ RSA. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʪʦʢʦʣ RSA, ʬʘʢʪʦʨʠʟʘʮʠʷ, ʧʨʦʩʪʦʝ ʯʠʩʣʦ, ʩʦʩʪʘʚʥʦʝ ʯʠʩʣʦ, 

ʟʘʜʘʯʘ ʦ ʩʫʤʤʝ ʧʦʜʤʥʦʞʝʩʪʚ, ʧʦʣʠʥʦʤʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ 

ʦʩʥʦʚʘʥʳ ʥʘ ʜʠʩʢʨʝʪʥʦʤ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʠ (ʧʨʦʪʦʢʦʣ DSA ɼʠʬʬʠ-ʍʝʣʤʘʥʘ ʜʣʷ 

ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ), ʬʘʢʪʦʨʠʟʘʮʠʠ ʮʝʣʦʛʦ ʯʠʩʣʘ ( ʧʨʦʪʦʢʦʣ RSA ʈʠʚʝʩʪ- ʐʘʤʠʨ-ɸʜʣʝʤʘʥ 

ʜʣʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ) ʠ ʤʦʜʫʣʷʨʥʦʡ ʘʣʛʝʙʨʝ ʜʨʫʛʠʝ[1].  ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʩʪʳʭ ʥʘʟʳʚʘʝʪʩʷ  ʬʘʢʪʦʨʠʟʘʮʠʝʡ.  ɺ 1977-78 ʛʛ. ʈ.ʃ. ʈʠʚʝʩʪ, 

ɸ. ʐʘʤʠʨ ʠ ʃ. ɸʜʣʝʤʘʥ ʧʨʝʜʣʦʞʠʣʠ ʥʦʚʫʶ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʩ ʦʪʢʨʳʪʳʤ 

ʢʣʶʯʦʤ, ʥʘʟʚʘʥʥʫʶ ʚ ʯʝʩʪʴ ʩʦʟʜʘʪʝʣʝʡ RSA [2-4]. RSA ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʥʘ Web-ʩʝʨʚʝʨʘʭ, ʜʣʷ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʚ 

ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪ ʠ ʪʘʢ ʜʘʣʝʝ. ʅʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ RSA ʦʩʥʦʚʘʥʘ ʥʘ 

ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ ʬʘʢʪʦʨʠʟʘʮʠʠ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ. ʇʫʩʪʴ ʄ ð ʯʠʩʣʦ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʩʦʦʙʱʝʥʠʡ, ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʮʝʣʳʤ ʯʠʩʣʦʤ m, 0ÒmÒM. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʩʦʦʙʱʝʥʠʷ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʘ ʩʚʝʨʭʫ 

ʯʠʩʣʦʤ s, ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ s-ʟʥʘʯʥʳʝ ʯʠʩʣʘ ʚ 26-ʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʄ ʤʦʞʥʦ ʚʟʷʪʴ 26s. ʊʠʧʠʯʥʳʡ ʨʘʟʤʝʨ ʜʣʷ ʄ ʦʪ 300 ʜʦ 600 

ʜʝʩʷʪʠʯʥʳʭ ʟʥʘʢʦʚ. ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ɸ ʩʠʩʪʝʤʳ RSA ʚʳʙʠʨʘʝʪ ʜʚʘ ʙʦʣʴʰʠʭ ʧʨʦʩʪʳʭ 

ʯʠʩʣʘ, ʪʘʢ ʯʪʦʙʳ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ N = pq ʙʳʣʦ ʙʦʣʴʰʝ ʄ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ N ʠʤʝʝʪ 1024 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D1%86%D0%B5%D0%BB%D1%8B%D1%85_%D1%87%D0%B8%D1%81%D0%B5%D0%BB


ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʙʠʪ ʚ ʜʚʦʠʯʥʦʡ ʟʘʧʠʩʠ, ʪʦ ʨ ʠ q ʠʤʝʶʪ ʜʣʠʥʫ ʚ 512 ʙʠʪ). ɿʘʪʝʤ ɸ ʚʳʙʠʨʘʝʪ ʯʠʩʣʦ e, 

ʚʟʘʠʤʥʦ ʧʨʦʩʪʦʝ ʩ ʨ-1 ʠ q-1 ʠ ʠʤʝʶʱʝʝ ʧʨʠʤʝʨʥʦ ʩʪʦʣʴʢʦ ʞʝ ʟʥʘʢʦʚ, ʯʪʦ ʠ N. ʇʦʪʦʤ 

ʚʳʯʠʩʣʷʝʪ d, ʪʘʢʦʝ, ʯʪʦ de ſ 1(mod(p-1)), deſ1(mod(q-1)). ʇʘʨʫ ʯʠʩʝʣ (N,e) ɸ ʧʫʙʣʠʢʫʝʪ ʚ 

ʦʪʢʨʳʪʦʤ ʩʧʨʘʚʦʯʥʠʢʝ, ʘ ʯʠʩʣʘ p, q, d ʭʨʘʥʠʪ ʚ ʩʝʢʨʝʪʝ. ɼʦʧʫʩʪʠʤ, ʘʙʦʥʝʥʪ ɺ ʭʦʯʝʪ 

ʧʦʩʣʘʪʴ ʘʙʦʥʝʥʪʫ ɸ ʩʦʦʙʱʝʥʠʝ ʭ. ʏʪʦʙʳ ʝʛʦ ʟʘʰʠʬʨʦʚʘʪʴ, ɺ ʥʘʭʦʜʠʪ ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʧʦʜ 

ʠʤʝʥʝʤ ɸ ʧʘʨʫ (N,e) ʠ ʚʳʯʠʩʣʷʝʪ yſʭe (mod N). ʏʠʩʣʦ ʫ ʧʦʩʳʣʘʝʪʩʷ ʘʙʦʥʝʥʪʫ ɸ ʧʦ 

ʦʪʢʨʳʪʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ. ʇʦʣʫʯʠʚ ʰʠʬʨʦʚʘʥʥʦʝ ʧʦʩʣʘʥʠʝ ʫ, ʘʙʦʥʝʥʪ ɸ ʚʳʯʠʩʣʷʝʪ yd 

(modN), ʧʨʠʤʝʥʷʷ ʩʚʦʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ d, ʠ ʧʦʣʫʯʘʝʪ ydſ(xe)d (modN) ſ xed(modN). 

ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ xed ſ x(modN), ʠ ʧʦʩʣʘʥʠʝ ʭ ʚʦʩʩʪʘʥʦʚʣʝʥʦ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʨʦʩʪʳʝ ʯʠʩʣʘ   p  ʠ  q, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ 

ʫʨʘʚʥʝʥʠʶ    

                                             

,                                                              (1) 

 

ʛʜʝ -ʟʘʜʘʥʥʦʝ ʥʝʯʝʪʥʦʝ ʩʦʩʪʘʚʥʦʝ ʯʠʩʣʦ, ʯʠʩʣʘ ʥʝ ʨʘʚʥʳ 1 ʠ 2, , .  

ɺ ʩʚʷʟʠ ʩ ʩʠʩʪʝʤʦʡ RSA ʚʦʟʥʠʢʘʶʪ ʜʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʝ:  

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʙʦʣʴʰʠʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʘʞʜʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʩʪʨʦʠʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʜʚʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʫʯʘʡʥʳʭ ʧʨʦʩʪʳʭ ʯʠʩʣʘ ʨ ʠ q; 

- ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʬʘʢʪʦʨʠʟʘʮʠʠ ʙʦʣʴʰʠʭ ʯʠʩʝʣ.  

ʃʝʤʤʘ1.  ʇʫʩʪʴ m- ʧʨʦʩʪʦʝ ʯʠʩʣʦ ʠ  l-ʯʝʪʥʦʝ ʯʠʩʣʦ (ʣʠʙʦ  m- ʯʝʪʥʦʝ        ʯʠʩʣʦ  ʠ  l-

ʧʨʦʩʪʦʝ ʯʠʩʣʦ), ʪʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʩʪʳʝ ʯʠʩʣʘ p ʠ q, ʯʪʦ p=l-m, q=l+m, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʨʘʚʥʝʥʠʶ(1). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

          

l2=m2+c,                                                               (2) 

 

ʛʜʝ c-ʥʝʯʝʪʥʦʝ ʩʦʩʪʘʚʥʦʝ ʯʠʩʣʦ. ʊʦʛʜʘ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ(2) ʠʤʝʝʤ, ʯʪʦ  

                                                    

(l-m)(l+m)=c.                                                         (3) 

 

ɺ ʩʠʣʫ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ(3) ʧʦʣʫʯʠʤ, ʯʪʦ p=l-m, q=l+m. ʉʦʛʣʘʩʥʦ 

ʛʠʧʦʪʝʟʝ ɻʦʣʴʜʙʘʭʘ (ʠʣʠ ʪʝʦʨʝʤʝ ʕʡʣʝʨʘ) ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʯʝʪʥʳʭ ʯʠʩʝʣ ʚ ʚʠʜʝ ʩʫʤʤʳ 

ʜʚʫʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʠ ʫʩʣʦʚʠʡ ʣʝʤʤʳ ʠʤʝʝʤ, ʯʪʦ p ʠ q ʧʨʦʩʪʳʝ ʯʠʩʣʘ, ʠʥʘʯʝ ʦʥʠ ʠʤʝʣʠ ʙʳ 

ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ. 

ʇʦʠʩʢ ʯʠʩʝʣ l,m ʷʚʣʷʝʪʩʷ ʥʝ ʤʝʥʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʝʡ(1).  

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ(1) ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦʜʝ ʬʘʢʪʦʨʠʟʘʮʠʠ ʌʝʨʤʘ, ʢʦʛʜʘ ʩʦʩʪʘʚʥʦʝ 

(ʬʘʢʪʦʨʠʟʫʝʤʦʝ) ʯʠʩʣʦ n ʧʨʝʜʩʪʘʚʠʤʦ ʚ ʚʠʜʝ  

 

,                                            (4) 

 

ʛʜʝ  ï ʮʝʣʳʝ ʯʠʩʣʘ,   

  ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʬʘʢʪʦʨʠʟʘʮʠʠ ʌʝʨʤʘ ʧʨʝʜʣʦʞʝʥ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ,  

ʚ ʢʦʪʦʨʦʤ  ʧʦʠʩʢ ʥʘʯʠʥʘʶʪ ʩ  , ʥʘʠʤʝʥʴʰʝʛʦ ʚʦʟʤʦʞʥʦʛʦ 

ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ ʠʟ ʙʘʟʳ ʧʨʦʩʪʳʭ ʯʠʩʝʣ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʥʦʩʪʴ x2īn ʥʝ ʦʢʘʞʝʪʩʷ ʪʦʯʥʳʤ 

ʢʚʘʜʨʘʪʦʤ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʳʩʪʨʦ ʨʘʙʦʪʘʝʪ ʧʨʠ ʙʣʠʟʢʠʭ ʢ ʜʨʫʛ ʜʨʫʛʫ ʧʨʦʩʪʳʭ  

ʯʠʩʣʘʭ  ʨ ʠ q. 

ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʠʟʚʝʩʪʥʳ ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʬʘʢʪʦʨʠʟʘʮʠʠ 

ʯʠʩʝʣ, ʭʦʪʷ ʠ ʥʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BD%D0%BE%D0%BC%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC


çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʇʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʩʫʤʤʝ 

ʧʦʜʤʥʦʞʝʩʪʚ[5]. 

ʋʪʚʝʨʞʜʝʥʠʝ1. ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʧʨʦʩʪʦʡ ʢʦʨʝʥʴ (ʧʨʦʩʪʦʝ ʯʠʩʣʦ p) 

p ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 

p2+kp-c = 0,                                                            (5) 

 

ʪʦʛʜʘ ʨʘʟʨʝʰʠʤʘ ʟʘʜʘʯʘ1. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɺʚʝʜʝʤ ʪʘʢʫʶ ʨʘʟʥʦʩʪʴ  

 

c-p2=                                                                (6) 

 

ʯʪʦʙʳ ʦʥʦ ʜʝʣʠʣʦʩʴ ʥʘʮʝʣʦ ʥʘ ʢʦʨʝʥʴ p.ʊʦʛʜʘ   ʧʨʝʜʩʪʘʚʠʤʦ ʚ ʚʠʜʝ: 

 

                                                                (7) 

 

ʠ ʫʨʘʚʥʝʥʠʝ(5) ʧʝʨʝʧʠʰʝʪʩʷ ʪʘʢ: 

 

p2+kp-c=0.                                                            (8) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʠʩʢ ʢʦʨʥʝʡ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ(8) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʜʠʩʢʨʠʤʠʥʘʥʪʘ  D= . ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʮʝʣʦʝ ʯʠʩʣʦ k, ʯʪʦʙ  r D 

ʙʳʣʦ ʧʦʣʥʳʤ ʢʚʘʜʨʘʪʦʤ. ɹʝʟʫʩʣʦʚʥʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʳʰʝ ʧʨʝʜʣʦʞʝʥʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ ʠ ʘʣʛʦʨʠʪʤʦʤ ɽʚʢʣʠʜʘ. ʊʦʛʜʘ ʚ ʫʨʘʚʥʝʥʠʠ(5) ʚʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʞʥʦ 

ʠʩʢʘʪʴ ʪʘʢ: 

 

,                               (9) 

 

ʧʨʠʯʝʤ ʜʨʦʙʴ ʜʝʣʠʪʩʷ ʥʘʮʝʣʦ ʠ  ʯʝʪʥʦʝ ʯʠʩʣʦ.  

ʇʨʝʜʣʦʞʝʥ ʧʦʣʠʥʦʤʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʬʘʢʪʦʨʠʟʘʮʠʠ. ʂ ʥʝʜʦʩʪʘʪʢʫ ʵʪʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʙʦʣʴʰʠʤʠ 

ʯʠʩʣʘʤʠ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʢʚʘʜʨʘʪʘ ʧʨʠ ʚʳʙʦʨʝ 

ʚʪʦʨʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʨʘʚʥʝʥʠʷ(5) ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ(9). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʜʠʩʢʨʠʤʠʥʘʥʪ ʙʫʜʝʪ ʨʘʚʝʥ ʩʦʦʪʥʦʰʝʥʠʶ: 

 

 
 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ çʤʘʣʳʭè ʟʥʘʯʝʥʠʷʭ 

ʧʘʨʘʤʝʪʨʘ .  

ʇʨʠʤʝʨ 1. ʇʫʩʪʴ ʜʘʥʦ ʩʦʩʪʘʚʥʦʝ ʯʠʩʣʦ c=31133. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʨ ʠ q, ʝʩʣʠ       

ʨ*q=31133. ʅʘʡʜʝʤ ʚʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʘʚʥʝʥʠʷ(5) ʧʦ ʬʦʨʤʫʣʝ (9)  =28, 

m=14, i=5, D=177, p=-14+177=163, q=14+177=191. 

 ʉ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʙʦʣʴʰʠʤʠ ʯʠʩʣʘʤʠ ʨʘʩʩʤʦʪʨʠʤ 

ʥʝʢʦʪʦʨʳʝ ʩʘʤʳʝ ʥʝʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʧʨʦʩʪʳʭ ʯʠʩʝʣ. ʅʘʠʚʥʳʡ ʧʝʨʝʙʦʨ ʧʦʠʩʢʘ 

ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʝʨʝʙʠʨʘʷ k ʠʟ ʜʠʘʧʘʟʦʥʘ ʦʪ 2 ʜʦ n-1, ʙʫʜʝʤ 

ʜʝʣʠʪʴ n ʥʘ k ʩ ʦʩʪʘʪʢʦʤ. ɽʩʣʠ ʧʨʠ ʢʘʢʦʤ-ʪʦ k ʦʙʥʘʨʫʞʠʪʩʷ ʥʫʣʝʚʦʡ ʦʩʪʘʪʦʢ, ʟʥʘʯʠʪ n 

ʜʝʣʠʪʩʷ  ʥʘ k ʥʘʮʝʣʦ, ʠ n ʩʦʩʪʘʚʥʦʝ. ʆʧʪʠʤʘʣʴʥʳʡ ʧʝʨʝʙʦʨ ʜʝʣʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʥʘʠʤʝʥʴʰʠʡ ʜʝʣʠʪʝʣʴ ʩʦʩʪʘʚʥʦʛʦ ʯʠʩʣʘ n ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ , ʪʦ ʝʩʪʴ n=kl, , ʧʨʠʯʝʤ 

. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʡ ʘʣʛʦʨʠʪʤ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ð ʨʝʰʝʪʦ 

ʕʨʘʪʦʩʬʝʥʘ (III ʚ. ʜʦ ʥ.ʵ.) ʧʦʟʚʦʣʷʝʪ ʚʳʧʠʩʘʪʴ ʚʩʝ ʧʨʦʩʪʳʝ ʯʠʩʣʘ, ʥʝ ʧʨʝʚʦʩʭʦʜʷʱʠʝ 

ʜʘʥʥʦʛʦ ʯʠʩʣʘ n, ʘ ʪʘʢʞʝ ʥʘʡʪʠ ʥʘʠʤʝʥʴʰʠʡ ʧʨʦʩʪʦʡ ʜʝʣʠʪʝʣʴ ʯʠʩʣʘ n, ʝʩʣʠ n-ʩʦʩʪʘʚʥʦʝ 

ʯʠʩʣʦ. ɸʣʛʦʨʠʪʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʟʘʧʠʩʳʚʘʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʩʝ ʯʠʩʣʘ ʦʪ 2 

ʜʦ n, ʟʘʪʝʤ ʚ ʧʦʣʫʯʝʥʥʦʡ ʪʘʙʣʠʮʝ ʚʳʯʝʨʢʠʚʘʝʤ ʢʘʞʜʦʝ ʚʪʦʨʦʝ ʯʠʩʣʦ ʧʦʩʣʝ 2, ʢʘʞʜʦʝ 

ʪʨʝʪʴʝ ʧʦʩʣʝ 3, ʢʘʞʜʦʝ ʧʷʪʦʝ ʧʦʩʣʝ 5 ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʨʘʟ ʩʯʠʪʘʶʪʩʷ ʠ ʫʞʝ 

ʚʳʯʝʨʢʥʫʪʳʝ ʯʠʩʣʘ. ʇʦʩʣʝ ʢʘʞʜʦʡ ʧʨʦʮʝʜʫʨʳ ʚʳʯʝʨʢʠʚʘʥʠʷ ʧʝʨʚʦʝ, ʦʩʪʘʚʰʝʝʩʷ 

ʥʝʚʳʯʝʨʢʥʫʪʳʤ ʯʠʩʣʦ k ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ, ʘ ʟʘʪʝʤ ʚʳʯʝʨʢʠʚʘʶʪʩʷ ʚʩʝ ʯʠʩʣʘ, ʩʣʝʜʫʶʱʠʝ 

ʟʘ k ʠ ʢʨʘʪʥʳʝ k. ɺʳʯʝʨʢʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʷʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ k Ò . ʈʝʰʝʪʦ ʕʨʘʪʦʩʬʝʥʘ ʠ 

çʥʘʠʚʥʳʡè ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʶʪ ʟʘ ʚʨʝʤʷ .  

ɺʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʬʘʢʪʦʨʠʟʘʮʠʠ ʩ 

ʚʨʝʤʝʥʝʤ ʨʘʙʦʪʳ ʥʝ ʭʫʞʝ ʨʝʰʝʪʘ ʕʨʘʪʦʩʬʝʥʘ ʠ ʥʘʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ 

ʨʝʰʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʧʦʣʠʥʦʤʦʚ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ1 ʨʘʩʩʤʦʪʨʠʤ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ 

 

x2-  x+n=0,                                            (10) 

 

ʛʜʝ ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ (ʢʦʣʠʯʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʥʝ ʧʨʝʚʦʩʭʦʜʷʱʠʭ 

ʯʠʩʣʘ n ʠ ʚʟʘʠʤʥʦ ʧʨʦʩʪʳʭ ʩ n. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʪʝʦʨʝʤʦʡ ɺʠʝʪʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

.  

ʋʪʚʝʞʜʝʥʠʝ 2. ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʧʨʦʩʪʦʡ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ(10), 

ʪʦʛʜʘ ʨʘʟʨʝʰʠʤʘ ʟʘʜʘʯʘ1. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʨʠ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʨʦʩʪʦʛʦ ʢʦʨʥʷ   ʚʪʦʨʦʡ ʢʦʨʝʥʴ ʥʘʭʦʜʠʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ   ʂʨʘʪʥʳʡ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ(10) ʨʘʚʝʥ , ʜʨʫʛʠʝ ʢʦʨʥʠ ʥʘʭʦʜʷʪʩʷ 

ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʢʨʘʪʥʦʛʦ ʢʦʨʥʷ ʥʘ ʨʘʚʥʦʫʜʘʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ     ʠ     ʜʠʩʢʨʠʤʠʥʘʥʪ 

, ʪʘʢ   ʢʘʢ   ʜʣʷ  ʧʦʣʦʞʠʪʝʣʴʥʳʭ  ʢʦʨʥʝʡ  ʚʳʧʦʣʥʷʝʪʩʷ   ʥʝʨʘʚʝʥʩʪʚʦ  

                     

 ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʚʳʙʦʨʝ ʦʜʥʦʛʦ ʠʟ ʢʦʨʥʝʡ ʚ ʚʠʜʝ: 

 

,                                  (11) 

 

ʜʨʫʛʦʡ ʢʦʨʝʥʴ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

                                                       (12) 

 

ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʜʝʣʝʥʠʝ ʥʘʮʝʣʦ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʢʦʨʥʷ (11) ʚ 

ʫʨʘʚʥʝʥʠʝ(10) ʠʤʝʝʤ  ʀʟ ʧʦʩʣʝʜʥʝʛʦ 

ʨʘʚʝʥʩʪʚʘ ʩʣʝʜʫʝʪ ʬʦʨʤʫʣʘ(12). 

ʇʨʠʤʝʨ 2. ʇʫʩʪʴ ʜʘʥʦ ʩʦʩʪʘʚʥʦʝ ʯʠʩʣʦ c=865. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʨ ʠ q, ʝʩʣʠ       

ʨ*q=865. ʀʟ ʬʦʨʤʫʣʳ(12) ʠʤʝʝʤ  

ʕʪʦʪ ʧʦʣʠʥʦʤʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʪʨʝʙʫʝʪ ʪʦʣʴʢʦ ʦʜʥʫ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ 

ʜʝʣʝʥʠʷ ʠ ʚʨʝʤʷ ʨʘʙʦʪʳ . ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ çʙʦʣʴʰʠʭè ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ   

ɺʳʚʦʜʳ. ʄʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʩʫʤʤʝ ʧʦʜʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʳʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʪʝʦʨʠʠ ʧʦʣʠʥʦʤʦʚ, ʧʦʟʚʦʣʠʣ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʬʘʢʪʦʨʠʟʘʮʠʠ ʧʨʦʪʦʢʦʣʘ RSA. ʕʪʦʪ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʘʣʛʦʨʠʪʤ ʩʚʷʟʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʢʚʘʜʨʘʪʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʠ ʬʫʥʢʮʠʝʡ ʕʡʣʝʨʘ. 

ʇʨʝʜʣʦʞʝʥʳ ʜʚʘ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʘ ʧʦʠʩʢʘ ʜʚʫʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʚ ʩʦʩʪʘʚʥʦʤ 

ʯʠʩʣʝ ʧʨʦʪʦʢʦʣʘ RSA. 
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ʦʥʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ IEEE 802.11 ʧʨʦʪʦʢʦʣʜʘʨ ʩʪʝʛʽ ʪʫʨʘʣʳ ʪʦʣʳץ 

ʤʘסʣײʤʘʪʪʘʨ ʢʝʣʪʽʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩʳʤʩʳʟ ʙʘʡʣʘʥʳʩ; WiFi; IEEE 802.11; ʧʨʦʪʦʢʦʣ; ʩʪʝʢ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʪʘʥʜʘʨʪʝ IEEE 

802.11, ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ, ʘ 

ʪʘʢʞʝ ʩʪʝʢʝ ʧʨʦʪʦʢʦʣʦʚ IEEE 802.11. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʚʷʟʴ; WiFi; IEEE 802.11; ʧʨʦʪʦʢʦʣ; ʩʪʝʢ. 

Abstract:  This article provides detailed information about the IEEE 802.11 standard, its 

characteristics, which are currently widely used in the life of mankind and the organization of 

wireless communications in various fields of technology, as well as the IEEE 802.11 protocol 

stack. 

Keywords: wireless connection; WiFi; IEEE 802.11; protocol; stack. 

 

ʉʳʤʩʳʟ ʘץʧʘʨʘʪ ʙʝʨʫ ʞװʡʝʣʝʨʽ ʘʜʘʤʟʘʪ ᴇʨʢʝʥʠʝʪʽʥʽש ᴇʟʽ ʩʠʷץʪʳ ᴇʪʝ ʢᴇʧ. 

ʍʘʙʘʨʰʳʣʘʨ, ʞʝʙʝʣʝʨ, ʩʠʛʥʘʣʜʳץ ʘʣʘʫʣʘʨ, ʪʝʣʝʛʨʘʬ, ײʰץʳʥ ʪʘʨʘʪץʳʰʪʘʨ, ʩʧʫʪʥʠʢʪʽʢ 

ʙʘʡʣʘʥʳʩ ʞװʡʝʣʝʨʽ ï ʦʩʳʥʳש ʙʘʨʣʳסʳ ʙʽʨ ʪʽʟʙʝʢʪʽש ʙʫʳʥʜʘʨʳ. ɹʘʡʣʘʥʳʩ ʩʘʣʘʩʳʥʜʘסʳ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ᴇʟʛʝʨʜʽ, ʙʽʨʘץ ʪʘʨʘʪʫ ʞʝʣʽʣʝʨʽʥʽש ʤᴅʥʽ ᴇʟʛʝʨʽʩʩʽʟ ץʘʣʜʳ ï ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪʪʘ 

ʩʳʤʩʳʟ ʘץʧʘʨʘʪ ʙʽʨ ʥװʢʪʝʜʝʥ ʝʢʽʥʰ ̔ʥװʢʪʝʛʝ ʪװʩʝʪʽʥʜʝʡ ʝʪʽʧ ʙʽʨʥʝʰʝ ʪװʨʣʽ ʵʣʝʤʝʥʪʪʝʨʜʽש 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʤʝʥ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ. ɸʣʘʡʜʘ, ʙײʨʳʥʜʘʫ ʧʘʡʜʘ ʙʦʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, 

ʩʳʤʩʳʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʦסשʳ 10-15 ʞʳʣ ʽʰʽʥʜʝ ᴇʪʝ ץʘʨץʳʥʜʳ ʜʘʤʳʧ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ 

http://www.corpus.ru/authors/dehvid-darling.htm
http://www.corpus.ru/authors/agnidzho-banerdzhi.htm
http://www.corpus.ru/products/darling-dehvid-banerdzhi-agnidzho-ehta-strannaya-matematika.htm
http://www.corpus.ru/products/darling-dehvid-banerdzhi-agnidzho-ehta-strannaya-matematika.htm
mailto:a
mailto:a.zhaiynbekov@aues.kz
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ʩʘʣʘʩʳʥ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. ʉʦʣʘʨʜʳץ ʙʽʨʽ IEEE 802 

ʩʪʘʥʜʘʨʪʳ ʙʦʣʘʪʳʥ. 

IEEE 802 ʩʪʘʥʜʘʨʪʪʘʨ ʢʦʤʠʪʝʪʽ 1990 ʞʳʣʳ 802.11 ʩʳʤʩʳʟ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨ װʰʽʥ 

ʩʪʘʥʜʘʨʪʪʘʨ ʪʦʙʳʥ ײץʨʜʳ. ɹײʣ ʪʦʧ ʨʘʜʠʦ ʞʘʙʜʳץʪʘʨʳ ʤʝʥ 2,4 ɻɻʮ ʞʠʽʣʽʢʪʝ ʞײʤʳʩ 

ʽʩʪʝʡʪʽʥ ʞʝʣʽʣʝʨ װʰʽʥ 1 ʞᴅʥʝ 2 Mbps (Megabits-per-second) ץʘʪʳʥʘʫ ʞʳʣʜʘʤʜʳסʳʤʝʥ 

ᴅʤʙʝʙʘʧ ʩʪʘʥʜʘʨʪʪʳ ᴅʟʽʨʣʝʫʛʝ ʢʽʨʽʩʪʽ. ʉʪʘʥʜʘʨʪʪʳ ײץʨʫ ʙʦʡʳʥʰʘ ʞײʤʳʩʪʘʨ 7 ʞʳʣʜʘʥ 

ʢʝʡʽʥ ʘʷץʪʘʣʜʳ ʞᴅʥʝ 1997 ʞʳʣʥrʳש ʤʘʫʩʳʤʳʥʜʘ 802.11 ʙʽʨʽʥʰʽ ʩʧʝʮʠʬʠʢʘʮʠʷʩʳ 

ʨʘʪʠʬʠʢʘʮʠʷʣʘʥʜʳ. IEEE 802.11 ʩʪʘʥʜʘʨʪʳ ʩʳʤʜʳ ʞʝʣʽʣʝʨʛʝ ʘʨʥʘʣסʘʥ ʩʪʘʥʜʘʨʪʪʘʨʜʳש 

ʢᴇʧʰʽʣʽʛʽʥ ʞʘʩʘʡʪʳʥ ʪᴅʫʝʣʩʽʟ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʥʳש WLAN ᴇʥʽʤʜʝʨʽʥʝ ʘʨʥʘʣסʘʥ 

ʘʣסʘʰץʳ ʩʪʘʥʜʘʨʪʳ ʙʦʣʜʳ. 

 ʤʳʩʳʥײʞ שʦʩʳʤʰʘʣʘʨʜʳץ ʳʪʪʘ IEEE 802.11 ʞʝʣʽʣʝʨʽ ʙʠʟʥʝʩ-ʩʳʥʠץʘʟʽʨʛʽ ʫʘפ

 שʠʥʜʫʩʪʨʠʷʩʳʥʘ ʜʝʡʽʥ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʙʦʡʳʥʰʘ ʢʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝʥ ʙʘʩʪʘʧ ʦʡʳʥ-ʩʘʫʳץ

ʘʫץʳʤʜʳ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʝ ʦʪʳʨʳʧ, ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʩʝʢʪʦʨʜʘ, ʙʘʡʣʘʥʳʩ ʦʧʝʨʘʪʦʨʣʘʨʳʥʳש 

ʞʘʨʠʷ ʞʝʣʽʣʝʨʽʥʜʝ ʞᴅʥʝ װʡʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʨʪװʨʣʽ ʜʝʨʙʝʩ ײץʨʳʣסʳʣʘʨʜʘ ʢʝשʽʥʝʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ

ɹײʣ ʨʝʪʪʝ 5G ʙʝʩʽʥʰʽ ʙʫʳʥ ʞʝʣʽʣʝʨʽʥʝ ʢװʪʽʣʝʪʽʥ ʢᴇʰʫ ʘʷʩʳʥʜʘ LAN ʞʝʣʽʣʝʨʽʤʝʥ 

 .ʰʽʥʝ ʝʥʛʝʥװʨʜʽʩʪʝʨ ʢװ ʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ʙʦʡʳʥʰʘװʪ שʦʣ ʞʝʪʢʽʟʫʜʽץ

ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʙװʛʽʥʛʽ ʢװʥʽ ʙʘʡʣʘʥʳʩ ʦʧʝʨʘʪʦʨʣʘʨʳ ײʷʣʳ ʙʘʡʣʘʥʳʩ ʪʨʘʬʠʛʽʥ ʞʝʨʛʽʣʽʢʪʽ 

ʞʝʣʽʣʝʨʛʝ, ʩʦʥʳש ʽʰʽʥʜʝ IEEE 802.11 ʩʪʘʥʜʘʨʪʳʥʘ ʪװʩʽʨʫ (Offload) ʪᴅʞʽʨʠʙʝʩʽʥ ʢʝשʽʥʝʥ 

 .ʦʣʜʘʥʘʜʳץ

2018 ʞʳʣʳ Wi-Fi ɸʣʴʷʥʩʳ 802.11 ʞʘʣʧʳסʘ ץʦʣ ʞʝʪʽʤʜʽ ʧʨʦʪʦʢʦʣʜʘʨ װʰʽʥ 

ʪײʪʳʥʫʰʳסʘ ʳסשʘʡʣʳ ײʨʧʘץʪʳ ʥᴇʤʽʨʣʝʫ ʩʭʝʤʘʩʳʥ ץʦʣʜʘʥʘ ʙʘʩʪʘʜʳ. Wi-Fi 1-6 ʙʫʳʥʜʘʨʳ 

ʦʩʳ ʨʝʪʧʝʥ 802.11b, 802.11a, 802.11g, 802.11n, 802.11ac ʞᴅʥʝ 802.11ax ʭʘʪʪʘʤʘʣʘʨʳʥʘ 

ʞʘʪʘʜʳ (1-ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 1 - Wi Fi ʧʘʡʜʘ ʙʦʣʫ ʢʝʟʝשʜʝʨʽ 

 

Wi Fi ʪװʨʣʝʨʽ IEEE cʪʘʥʜʘʨʪʳ ɼʝʨʝʢʪʝʨʜʽ 

ʙʝʨʫʜʽש 

ʤʘʢʩʠʤʘʣ 

ʞʳʣʜʘʤʜʳסʳ 

(ʄʙʠʪ/ʩ) 

 ʘʥסʘʙʳʣʜʘʥפ

ʞʳʣʳ 

ʈʘʜʠʦʞʠʽʣʽʛʽ 

(ɻɻʮ) 

Wi Fi 7 802.11be 40000 2021 2,4/5/6 

Wi Fi 6ɽ 
802.11ax 600-9608 

2020 2,4/5/6 

Wi Fi 6 2019 2,4/5 

Wi Fi 5 802.11ac 433-6933 2014 5 

Wi Fi 4 802.11n 72-600 2008 2,4/5 

Wi Fi 3 802.11g 6-54 2003 2,4 

Wi Fi 2 802.11ʘ 6-54 1999 5 

Wi Fi 1 802.11b 1-11 1999 2,4 

Wi Fi 0 802.11 1-2 1997 2,4 

 

IEEE 802.11 ʭʘʪʪʘʤʘ ʩʪʝʛʽ. ᴄʨʠʥʝ, IEEE 802.11 ʩʪʘʥʜʘʨʪʳʥʳש ʧʨʦʪʦʢʦʣ ʩʪʝʛʽ 

ʢʦʤʠʪʝʪʪʽ802 ש ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʞʘʣʧʳ ײץʨʳʣʳʤʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʷסʥʠ MAC (Media 

Access Control) ʦʨʪʘʩʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʜʽ ʙʘʩץʘʨʫ ʞᴅʥʝ LLC (Logical Link Control) ʣʦʛʠʢʘʣʳץ 
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ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʜʝשʛʝʡʣʝʨʽ ʙʘʨ ʬʠʟʠʢʘʣʳץ ʜʝשʛʝʡʜʝʥ ʞᴅʥʝ ʘʨʥʘ ʜʝשʛʝʡʽʥʝʥ ʪײʨʘʜʳ. 802 

ʙʘסʳʪʳʥʳʥʳש ʙʘʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʩʠʷץʪʳ, 802.11 ʪʝʭʥʦʣʦʛʠʷʩʳ ʝʢʽ ʪᴇʤʝʥʛʽ 

ʜʝשʛʝʡʤʝʥ, ʷסʥʠ ʬʠʟʠʢʘʣʳץ ʜʝשʛʝʡʤʝʥ ʞᴅʥʝ MAC ʜʝשʛʝʡʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ, ʘʣ LLC ʜʝשʛʝʡʽ 

ʙʘʨʣʳץ Lan ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ʪᴅʥ ʩʪʘʥʜʘʨʪʪʳ ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ (ʩʫʨʝʪ 1). 
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ʉʫʨʝʪ 1 -  IEEE 802.11 ʧʨʦʪʦʢʦʣʜʘʨ ʩʪʝʛʽ 

 

ʌʠʟʠʢʘʣʳץ ʜʝשʛʝʡʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʳʥʜʘ, ʢʦʜʪʘʫ ᴅʜʽʩʽʤʝʥ ʞᴅʥʝ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʞʳʣʜʘʤʜʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʙʽʨʥʝʰʝ ʩʧʝʮʠʬʠʢʘʮʠʷ 

ʥײʩץʘʣʘʨʳ ʙʘʨ. ʌʠʟʠʢʘʣʳץ ʜʝשʛʝʡʜʽש ʙʘʨʣʳץ ʥײʩץʘʣʘʨʳ ʙʽʨʜʝʡ MAC ʜʝשʛʝʡʽʥʽש 

ʘʣʛʦʨʠʪʤʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʜʽ, ʙʽʨʘץ MAC ʜʝשʛʝʡʽʥʽש ʢʝʡʙʽʨ ʫʘץʳʪ ʧʘʨʘʤʝʪʨʣʝʨʽ 

 .ʛʝʡʛʝ ʙʘʡʣʘʥʳʩʪʳשʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʬʠʟʠʢʘʣʳץ

802.11 b, 802.11 g ʞᴅʥʝ 802.11 n-2.4 ISM ʜʠʘʧʘʟʦʥʜʘʨʳʥʳש ʙʽʨʽ ï 2.400-2.500 ɻɻʮ 

ʩʧʝʢʪʨʽʥ ץʦʣʜʘʥʘʜʳ. 802.11 a, 802.11 n ʞᴅʥʝ 802.11 ac ץʘʪʘש ʨʝʪʪʝʣʝʪʽʥ 4.915-5.825 ɻɻʮ 

ʜʠʘʧʘʟʦʥʳʥ ʧʘʡʜʘʣʘʥʘʜʳ. ʂᴇʧʪʝʛʝʥ ʩʘʪʫ ᴅʜʝʙʠʝʪʪʝʨʽʥʜʝ ʦʣʘʨ ᴅʜʝʪʪʝ ç2,4 ɻɻʮ ʞᴅʥʝ 5 ɻɻʮ 

ʜʠʘʧʘʟʦʥʳè ʜʝʧ ʘʪʘʣʘʜʳ. ᴄʨ ʩʧʝʢʪʨ ʨʘʜʠʦ ʞᴅʥʝ ʪʝʣʝʜʠʜʘʨʣʳץ ʭʘʙʘʨ ʪʘʨʘʪʫ ʞʦʣʘץʪʘʨʳʥʳש 

ʙᴇʣʽʥʫʽʥʝ ץײʩʘʩ ʦʨʪʘʣʳץ ʞʠʽʣʽʢ ʞᴅʥʝ ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽ ʙʘʨ ʘʨʥʘʣʘʨסʘ ʙᴇʣʽʥʝʜʽ. 

 ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ שʳ IEEE 802.11 ʩʪʘʥʜʘʨʪʳ ʞᴅʥʝ ʦʥʳסʘʣʘʜʘץʣ ʤʘײʦʨʳʪʳʥʜʳ. ʙפ

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʘʛʠʩʪʝʨʣʽʢ ʜʠʩʩʝʨʪʘʮʠʷ ʰʝשʙʝʨʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 
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 ʇʈɽɼʅɸɿʅɸʏɽʅʀɽ ʀʀ ɺ ʉʆʎʀɸʃʔʅʆʁ ʉʌɽʈɽ ʀ ʉʌɽʈɽ ɹʀɿʅɽʉɸ 
 

ɸשʜʘʪʧʘ: ʄʘץʘʣʘʜʘ ᴅʣʝʫʤʝʪʪʽʢ ʩʘʣʘסʘ, ʙʠʟʥʝʩ ʩʘʣʘʩʳʥʘ ʘʨʥʘʣסʘʥ ɾʀ (ʞʘʩʘʥʜʳ 
ʠʥʪʝʣʣʝʢʪ) ʞװʡʝʩʽ, ʦʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ᴇʤʽʨʛʝ ʝʥʛʽʟʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. 
ʅʝʛʽʟʛʽ ʤʘץʩʘʪʳ, ʘʨʪʳץʰʳʣʳץʪʘʨʳ/ʢʝʤʰʽʣʽʢʪʝʨʽ/ ʝʨʝʢʰʝʣʽʢʪʝʨʽ. ʊᴅʞʽʨʠʙʝ ʤʳʩʘʣʳ ʞᴅʥʝ 
ʦʩʳ ʞװʡʝʥʽ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ פʘʟʘץʩʪʘʥʜʘ ʧʘʡʜʘʣʘʥʫ. ɹײʣ ʤʘץʘʣʘ ʘʜʘʤʥʳש ʞʘשʘ, 
ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʣʝʤʜʝʛʽ ʞʘסʜʘʡʳʥ ʪװʩʽʥʫ ʞʦʣʳʥʜʘסʳ ץʘʜʘʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʘʜʘʤ, ʠʜʝʷ, ʞװʡʝʣʝʨ, ᴅʣʝʫʤʝʪʪʽʢ ʩʘʣʘ, ʙʠʟʥʝʩ 
ʩʘʣʘʩʳ, ʘʩʩʠʩʪʝʥʪʪʝʨ, ʪʘʧʩʳʨʤʘ, ʤװʤʢʽʥʜʽʢ. 

Abstract. The article considers the AI (Artificial Intelligence) system for the social 
sphere, the business sphere, its implementation and implementation in social life. The main 
purpose, Pros / cons / nuances. An example of the experience and use of this system currently in 
Kazakhstan. This article is a step towards understanding the position of a person in a new, 
technologized world. 

Keywords: Artificial intelligence, person, idea, systems, social sphere, business sphere, 
assistants, task, opportunity. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ ʀʀ (ʀʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ) ʜʣʷ 
ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʩʬʝʨʳ ʙʠʟʥʝʩʘ, ʝʸ ʨʝʘʣʠʟʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ. 
ʆʩʥʦʚʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, ʇʣʶʩʳ/ʤʠʥʫʩʳ/ʥʶʘʥʩʳ. ʇʨʠʤʝʨ ʦʧʳʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫
ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʘʟʘʭʩʪʘʥʝ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʘʛ 
ʥʘ ʧʫʪʠ ʢ ʦʩʤʳʩʣʝʥʠʶ ʧʦʣʦʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʥʦʚʦʤ, ʪʝʭʥʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʤʠʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʯʝʣʦʚʝʢ, ʠʜʝʷ, ʩʠʩʪʝʤʳ, ʩʦʮʠʘʣʴʥʘʷ 
ʩʬʝʨʘ, ʙʠʟʥʝʩ ʩʬʝʨʘ, ʘʩʩʠʩʪʝʥʪʳ, ʟʘʜʘʯʘ, ʚʦʟʤʦʞʥʦʩʪʴ. 
 

ɺʚʝʜʝʥʠʝ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ; ʘʥʛʣ. artificial intelligence, AI) ï ʩʠʩʪʝʤʘ, 
ʩʦʟʜʘʥʥʘʷ ʯʝʣʦʚʝʢʦʤ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠ ʙʳʪʦʚʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʏʝʣʦʚʝʢ, 
ʨʝʰʘʷ ʫʨʘʚʥʝʥʠʝ, ʩʪʨʦʠʪ ʦʙʨʘʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʜʘʥʥʳʭ. ʉʪʘʣʢʠʚʘʷʩʴ 
ʩ ʪʘʢʦʡ ʞʝ ʟʘʜʘʯʝʡ, ʀʀ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʳʝ ʜʘʥʥʳʝ, ʩʪʘʚʷ ʠʭ ʥʘ ʤʝʩʪʦ 
ʥʝʠʟʚʝʩʪʥʦʛʦ, ʟʘʪʦ ʦʜʥʘʞʜʳ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘʜʝʞʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʠ ʜʦʩʪʫʧʝʥ 
ʤʛʥʦʚʝʥʥʦ. ʈʘʩʰʠʨʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ, ʚ 
ʦʪʣʠʯʠʝ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
ʦʛʨʘʥʠʯʝʥʳ ʪʦʣʴʢʦ ʣʠʰʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʢʦʤʧʴʶʪʝʨʘ ʠ, ʧʨʠ ʫʩʣʦʚʠʠ 
ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʨʝʢʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʷʜʘ ʜʝʡʩʪʚʠʡ ʢʦʤʧʴʶʪʝʨʥʳʡ 
ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʪʘʢʦʝ 
ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ 
ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʘʥʘʣʠʟ ʢʨʫʧʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 
ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʩʝʨʴʝʟʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʝʢʫʱʝʡ 
ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʤʥʦʛʠʝ ʩʬʝʨʳ ʞʠʟʥʠ.   ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠ 
ʧʦʥʠʤʘʥʠʝ ʨʝʯʠ ʯʝʣʦʚʝʢʘ ʩʪʘʥʜʘʨʪʥʳʤ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʦʤ. ɽʸ ʦʩʥʦʚʥʦʝ 
ʥʘʧʨʘʚʣʝʥʠʝ ʤʠʥʠʤʠʟʘʮʠʠ ʜʠʩʢʦʤʬʦʨʪʘ, ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ (ʙʝʟ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ). ʇʫʪʸʤ ʚʥʝʜʨʝʥʠʷ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʤʠʥʠʤʘʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʫ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʷʚʠʪʩʷ ʙʦʣʝʝ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʥʘʫʢʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ 
ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʦʣʦʛʠʝʡ. ʇʝʨʚʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 
ʌʨʵʥʢʦʤ ʈʦʟʝʥʙʣʘʪʪʦʤ[2-4]. ʇʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʪʝʭʥʦʣʦʛʠʠ ʫʣʫʯʰʘʣʠʩʴ, ʠʩʭʦʜʷ ʠʟ ʯʝʛʦ 
ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʀʀ: 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʉʣʘʙʳʡ ʀʀ ï ʙʦʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ, ʧʨʦʩʪʳʭ ʧʨʦʮʝʩʩʘʭ, 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʭ ʩʠʩʪʝʤʘʪʠʯʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʷʜʘ ʜʝʡʩʪʚʠʡ. ʆʪʣʠʯʥʦ 

ʚʳʧʦʣʥʷʝʪ ʫʟʢʠʝ ʟʘʜʘʯʠ, ʥʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʟʘʛʦʥʷʝʪ ʠʭ ʚ ʪʫʧʠʢ. 

ʉʠʣʴʥʳʡ ʀʀ ï ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʧʦʩʪʘʚʠʤʳʡ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʷʤ. ʉʘʤʳʡ ʧʨʦʜʚʠʥʫʪʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʵʪʦʛʦ ʢʣʘʩʩʘ ï Warson. 

ʉʦʚʝʨʰʝʥʥʳʡ ʀʀ ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʙʫʜʫʱʝʛʦ, ʢʦʪʦʨʳʡ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʝʚʟʦʡʜʸʪ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʜʠʥʘʤʠʢʝ ʧʨʦʮʝʩʩʦʚ ʦʛʨʦʤʥʳʝ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʫʤʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ.  

ʀʜʝʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠʣʠ ʥʝʡʨʦʩʝʪʝʡ, 

ʚʦʟʥʠʢʣʘ 60 ʣʝʪ ʥʘʟʘʜ, ʥʦ ʰʠʨʦʢʦ ʨʝʘʣʠʟʦʚʘʥʘ ʪʦʣʴʢʦ ʩʝʡʯʘʩ. ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʀʀ ï 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʨʝʥʠʨʦʚʦʢ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʀʀ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ 

ʝʛʦ çʪʨʝʥʠʨʦʚʘʪʴè, ʟʘʛʨʫʞʘʷ ʨʝʰʝʥʠʝʤ ʚʩʝ ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʟʘʜʘʯ. ʊʘʢʦʡ ʨʘʙʦʪʦʡ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʟʘʥʠʤʘʝʪʩʷ ʂʝʥʝʩ ʐʘʥʛʝʨʝʝʚ, CEO ʢʦʤʧʘʥʠʠ TVX games. çʉʣʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʧʝʨʩʧʝʢʪʠʚʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ 

ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ, ʦʪ ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʜʦ ʤʝʜʠʮʠʥʳ ï 

ɺʳʩʢʘʟʘʣ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʂʝʥʝʩ ʐʘʥʛʝʨʝʝʚ. ɺʣʠʷʥʠʝ ʀʀ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. ɹʣʘʛʦʜʘʨʷ 

ʩʠʩʪʝʤʝ ʀʀ, ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʩʪʘʣʘ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʠ ʫʜʦʙʥʝʝ. ɺʩʝ ʤʳ ʟʥʘʝʤ ʪʘʢʠʝ ʩʠʩʪʝʤʳ 

ʀʀ, ʢʘʢ ʗʥʜʝʢʩ ɸʣʠʩʘ, Siri, Google, ɸʩʩʠʩʪʝʥʪʳ ʠ ʪʘʢ ʜʘʣʝʝ. ʇʫʪʸʤ ʚʥʝʜʨʝʥʠʷ ʚ 

ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʯʝʣʦʚʝʢʫ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʦʙʱʝʤ ʜʦʩʪʫʧʝ, ʜʣʷ ʙʳʪʦʚʦʡ, ʪʚʦʨʯʝʩʢʦʡ, ʬʠʥʘʥʩʦʚʦʡ ʩʪʦʨʦʥʳ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘʤ ʙʦʣʴʰʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʳʢʣʘʜʳʚʘʪʴ ʦʛʨʦʤʥʳʝ 

ʫʩʠʣʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʢ ʀʀ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʞʜʦʤʫ ʠʟ ʣʶʜʝʡ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʝʸ ʨʘʟʚʠʪʠʠ, ʯʪʦ ʪʘʢʞʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʤʦʤʝʥʪʦʤ ʥʘ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʠ ʯʝʣʦʚʝʯʥʦʛʦ ʀʀ.   

ʀʀ ʚ ʙʠʟʥʝʩʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʙʠʟʥʝʩʝ ï ʦʜʥʦ ʠʟ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʦʝ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʥʚʝʩʪʦʨʘʤʠ. ʈʘʟʨʘʙʦʪʢʘ ʥʝʡʨʦʩʝʪʝʡ, 

ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ 

ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʤʦʟʛʫ, ʚʩʝ ʘʢʪʠʚʥʝʝ ʩʧʦʥʩʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ (ʧʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ð ʪʨʝʪʴ ʤʠʨʦʚʳʭ ʙʨʝʥʜʦʚ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʠʟ ʩʬʝʨʳ ʀʀ). ʅʝʡʨʦʩʝʪʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʙʠʟʥʝʩʝ. ʉ ʥʠʤʠ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ 
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ʋʯʸʥʳʝ ʨʘʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʢʘʢ ʀʀ ʧʦʚʣʠʷʝʪ ʥʘ 

ʮʠʚʠʣʠʟʘʮʠʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʛʣʘʟ ʤʝʥʷʝʪ ʤʠʨ, ʚʥʝʜʨʷʷʩʴ ʚʦ ʤʥʦʛʠʝ 

ʜʝʣʦʚʳʝ ʩʬʝʨʳ. ʊʘʢ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʤʘʣʦʤ ʠ ʩʨʝʜʥʝʤ ʙʠʟʥʝʩʝ ï ʷʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʀʀ 

¶ ʋʧʨʦʱʝʥʠʝ ʧʨʦʮʝʩʩʦʚ. ʉ ʧʦʷʚʣʝʥʠʝʤ Google-ʧʦʤʦʱʥʠʢʘ ʠ ʚʚʝʜʝʥʠʷ ʛʦʣʦʩʦʚʳʭ 

ʩʦʦʙʱʝʥʠʡ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʛʦʣʦʩʦʤ ʛʦʨʘʟʜʦ ʧʨʦʱʝ. ɺ ʵʪʦʤ, ʚ 

ʫʧʨʦʱʝʥʠʠ, ʠ ʟʘʢʣʶʯʘʣʘʩʴ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ Google, ʠ ʚ ʵʪʦʤ ʞʝ ʣʝʞʠʪ ʦʩʥʦʚʥʘʷ 

ʤʦʪʠʚʘʮʠʷ ʟʘʱʠʪʥʠʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʤʦʞʝʪ 

ʫʧʨʦʩʪʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ï ʦʪ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʬʝ ʧʦ ʫʪʨʘʤ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʜʦʢʫʤʝʥʪʦʚ. 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ. ɽʩʣʠ ʧʨʦʩʪʦʡ ʢʦʥʚʝʡʝʨ ʧʨʦʩʪʦ çʰʪʘʤʧʫʝʪè 

ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʤʝʪʳ, ʟʘ ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʝʪ, ʢʘʯʝʩʪʚʦ ʚʩʸ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ. 

ɽʩʣʠ ʢʦʥʚʝʡʝʨ ʨʘʙʦʪʘʝʪ ʥʝʠʩʧʨʘʚʥʦ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʦʙʲʷʚʣʷʶʪʩʷ ʙʨʘʢʦʚʘʥʥʳʤʠ,  

¶ ɹʝʩʧʠʣʦʪʥʦʝ ʚʦʞʜʝʥʠʝ. ʆʯʝʨʝʜʥʘʷ ʩʬʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʛʨʘʝʪ 

ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ï ʩʬʝʨʘ ʧʝʨʝʚʦʟʦʢ. ʕʪʦ ʠ ʚʦʜʠʪʝʣʠ ʥʦʯʥʳʭ ʧʦʝʟʜʦʚ ʠ ʵʣʝʢʪʨʠʯʝʢ, ʠ 

ʧʠʣʦʪʳ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʩʤʝʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦʙʳ ʥʝ ʧʦʧʘʩʪʴ ʚ ʘʚʘʨʠʶ. 

ɽʩʣʠ ʞʝ ʚʪʦʨʦʛʦ ʚʦʜʠʪʝʣʷ ʥʝʪ, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʪʨʘʪʠʪʩʷ ʥʘ ʝʛʦ ʦʪʜʳʭ, ʠ ʧʦʝʟʜʢʘ 

ʨʘʩʪʷʛʠʚʘʝʪʩʷ. ʀʩʢʫʩʩʪʚʝʥʥʦʤʫ ʞʝ ʠʥʪʝʣʣʝʢʪʫ ʦʪʜʳʭ ʥʝ ʥʫʞʝʥ. 

¶ ʈʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ï ʥʝ ʩʘʤʦʝ ʨʘʟʚʠʪʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʚʩʸ ʝʱʸ ʝʩʪʴ ʥʠʰʘ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ ʠ 

ʨʘʟʚʠʪʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʯʨʝʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʠ ʦʪʢʨʳʪʠʝ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʧʦʚʳʰʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʷʚʣʝʥʠʶ. 

¶ ʋʩʢʦʨʝʥʠʝ ʥʘʫʯʥʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ï ʠʟʫʯʝʥʠʷ, ʥʘʙʣʶʜʝʥʠʷ, ʧʦʜʩʯʸʪʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʩʤʦʩʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʟʚʸʟʜ ʠ ʧʣʘʥʝʪ, ʥʘ ʢʨʠʪʠʯʝʩʢʦʡ 

ʛʣʫʙʠʥʝ ʦʢʝʘʥʘ ʠʣʠ ʜʘʞʝ ʫ ʟʝʤʥʦʛʦ ʷʜʨʘ ʜʝʣʘʝʪ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ ʚ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʷʭ 

ʥʝʚʦʟʤʦʞʥʳʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʭʦʯʝʪ ʙʦʣʴʰʝ ʟʥʘʪʴ ʦ ʩʚʦʝʡ ʧʣʘʥʝʪʝ, 

ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʠʤʘʪʴʩʷ, ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʩʪʘʪʴ ʜʣʷ ʵʪʦʛʦ 

ʦʪʣʠʯʥʳʤ ʩʨʝʜʩʪʚʦʤ. 

¶ ʋʧʨʦʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʜʦʢʪʦʨʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʦ ʟʘʢʦʥʯʠʪʴ ʤʝʜʠʥʩʪʠʪʫʪ, ʚʝʜʴ ʥʠʯʪʦ ʥʝ ʟʘʤʝʥʠʪ ʛʦʜʳ ʧʨʘʢʪʠʢʠ ʠ ʦʧʳʪʘ ʦʙʱʝʥʠʷ ʩ 

ʨʘʟʥʳʤʠ ʧʘʮʠʝʥʪʘʤʠ ʠ ʨʘʟʥʳʤʠ ʩʣʫʯʘʷʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʟʘʛʨʫʟʠʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ 

ʜʘʥʥʳʝ ʚ ʢʦʤʧʴʶʪʝʨ, ʦʥ ʩʤʦʞʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʠʤʠ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʜʦʢʪʦʨ, ʢʦʪʦʨʦʤʫ 

ʠʥʦʛʜʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. ʀ ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʥʦʛʠʭ ʟʘʜʘʯ, 

ʪʨʝʙʫʶʱʠʭ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ ï ʵʪʠ ʟʥʘʥʠʷ ʥʝ ʥʫʞʥʦ ʧʨʠʦʙʨʝʪʘʪʴ, 

ʝʩʣʠ ʦʥʠ ʫʞʝ ʟʘʛʨʫʞʝʥʳ ʚ ʢʦʤʧʴʶʪʝʨ. 

ʅʝʜʦʩʪʘʪʢʠ ʀʀ 

¶ ʊʝʭʥʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪ ʠ 100% ʤʦʱʠ ʩʚʦʝʛʦ ʤʦʟʛʘ ï ʥʦ ʤʦʞʥʦ ʣʠ ʙʫʜʝʪ ʩʢʘʟʘʪʴ ʪʘʢʦʝ ʦʙ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ? ɼʘʣʝʢʦ ʥʝ ʬʘʢʪ. ʈʘʟʨʘʙʦʪʢʠ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴʩʷ, ʣʦʛʠʢʘ ï 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʠ, ʫʚʳ, ʥʠʢʪʦ ʥʝ ʟʥʘʝʪ, ʢ ʯʝʤʫ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ. ʅʘ ʪʦ ʦʥ ʠ 

ʠʥʪʝʣʣʝʢʪ ï ʯʪʦʙʳ ʧʨʠʭʦʜʠʪʴ ʢ ʣʦʛʠʯʝʩʢʠʤ ʚʳʚʦʜʘʤ, ʠʤʝʷ ʧʨʝʜʧʦʩʳʣʢʠ, ʥʦ ʥʝ ʚʩʝʛʜʘ 

ʠʤʝʷ ʰʘʙʣʦʥʥʳʝ ʦʪʚʝʪʳ ʥʘʛʦʪʦʚʝ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʜʣʷ ʩʣʝʞʢʠ. ʄʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ï 

ʚʳʜʫʤʢʘ ʢʦʥʩʧʠʨʦʣʦʛʦʚ ʠ ʘʚʪʦʨʦʚ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ, ʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʣʴʟʷ ʦʪʨʠʮʘʪʴ, 

ʯʪʦ ʚʦʟʤʦʞʥʦ ʠ ʪʘʢʦʝ. ɼʘʞʝ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʦʙʦʪʳ, ʧʦʢʫʧʘʝʤʳʝ ʜʣʷ 

ʫʧʨʦʱʸʥʥʦʛʦ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʤʦʛʫʪ çʜʦʢʣʘʜʳʚʘʪʴè ʥʘ ʩʚʦʠʭ ʭʦʟʷʝʚ, ʝʩʣʠ ʚʜʨʫʛ 
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ʟʘʤʝʪʷʪ ʥʝʯʪʦ ʥʝʙʣʘʛʦʥʘʜʸʞʥʦʝ. ʄʥʦʛʠʤ ʣʶʜʷʤ ʪʨʝʙʫʝʪʩʷ ʧʨʠʚʘʪʥʦʩʪʴ, ʢʦʪʦʨʦʡ ʨʦʙʦʪʳ 

ʤʦʛʫʪ ʠʭ ʣʠʰʠʪʴ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʟʘʱʠʪʳ ʦʪ ʩʙʦʝʚ. ʍʦʪʷ ʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʨʦʙʦʪʦʚ ʙʫʜʫʪ ʩʣʝʜʠʪʴ 

ʟʥʘʶʱʠʝ ʣʶʜʠ, ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝʪ ʜʘʚʘʪʴ ʩʙʦʠ. ʇʨʠ ʵʪʦʤ ʦʪʩʣʝʜʠʪʴ ʠʭ 

ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʪʷʞʝʣʦ ï ʦʩʦʙʝʥʥʦ ʯʝʣʦʚʝʢʫ ʙʝʟ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʢʦʧʣʝʥʠʝ 

ʦʰʠʙʦʢ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʠʣʴʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʠ ʜʘʞʝ ʢ ʫʪʝʨʝ ʜʘʥʥʳʭ, 

ʯʪʦ ʠʥʦʛʜʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʢʨʠʪʠʯʥʳʤ. 

¶ ʇʦʪʝʨʷ ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺʦʟʤʦʞʥʦ, ʨʦʙʦʪʳ ʟʘʤʝʥʷʪ ʣʶʜʝʡ ʥʝ ʩʨʘʟʫ, ʪʘʢ ʢʘʢ ʵʪʘ 

ʩʬʝʨʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʠ ʚʩʸ ʞʝ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ, ʵʪʦ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ. 

ʌʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʨʦʙʦʪ ʥʝ ʤʦʞʝʪ ʩʦʚʝʨʰʠʪʴ ʦʰʠʙʢʫ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʫʞʘʩʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ, ʪʘʢ ʢʘʢ ʝʤʫ ʥʝ ʟʥʘʢʦʤʦ ʧʦʥʷʪʠʝ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè. ʂʦʥʝʯʥʦ, ʟʘ 

ʨʦʙʦʪʘʤʠ ʪʦʞʝ ʥʫʞʥʦ ʩʣʝʜʠʪʴ, ʚʝʜʴ ʦʥʠ ʤʦʛʫʪ ʣʦʤʘʪʴʩʷ ï ʟʥʘʯʠʪ ʣʠ ʵʪʦ, ʯʪʦ ʨʘʙʦʪʘ, ʟʘ 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʜʝʥʴʛʠ, ʦʩʪʘʥʝʪʩʷ ʪʦʣʴʢʦ ʫ ʨʦʙʦʪʦʚ? ɺʩʸ ʚʦʟʤʦʞʥʦ. 

¶ ʆʛʨʦʤʥʳʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ. ʋʚʳ, ʠʣʠ ʢ ʩʯʘʩʪʴʶ, ʥʘʫʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ, ʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʯʝʛʦ-ʣʠʙʦ ʧʦʠʩʪʠʥʝ ʚʘʞʥʦʛʦ ʤʦʞʝʪ 

ʫʡʪʠ ʥʝ ʦʜʠʥ ʛʦʜ. ʅʝʤʥʦʛʠʝ ʛʦʪʦʚʳ ʪʨʘʪʠʪʴ ʥʘ ʵʪʦ ʜʝʥʴʛʠ, ʠʟ-ʟʘ ʯʝʛʦ ʨʘʟʚʠʪʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʵʢʦʣʦʛʠʯʥʦʩʪʠ [5]. ʋʞʝ ʜʘʚʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ, ʝʩʣʠ ʯʪʦ-ʪʦ ʠ ʩʪʘʥʝʪ 

ʧʦʩʣʝʜʥʠʤ ʛʚʦʟʜʸʤ ʚ ʛʨʦʙʫ ʵʢʦʣʦʛʠʠ ɿʝʤʣʠ, ʪʦ ʵʪʦ ʙʫʜʝʪ ʠʤʝʥʥʦ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. 

ʋʩʪʨʦʡʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʚ ʵʪʦʤ ʥʝ 

ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʠʭ ʨʘʟʨʘʙʦʪʯʠʢʠ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦʙ ʵʢʦʣʦʛʠʠ ʚ ʧʦʩʣʝʜʥʶʶ 

ʦʯʝʨʝʜʴ. ɽʩʣʠ ʧʨʝʞʜʝ, ʜʘʞʝ ʝʩʣʠ ʚ ʧʦʩʝʣʝʥʠʠ ʥʘʙʣʶʜʘʣʩʷ ʢʨʠʪʠʯʥʳʡ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʠ, 

ʯʝʣʦʚʝʢ ʩʪʨʝʤʠʣʩʷ ʭʦʪʷ ʙʳ ʟʘʱʠʪʠʪʴ ʩʚʦʡ ʜʦʤ. ɺr ʟʳʚʘʝʪʩʷ ʠʥʞʝʥʝʨ, ʢʦʥʚʝʡʝʨ ʯʠʥʷʪ. ɺʩʸ 

ʵʪʦ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ ʤʥʦʛʠʭ ʣʶʜʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʤʦʞʝʪ ʠ ʩʦʙʠʨʘʪʴ, ʠ ʦʮʝʥʠʚʘʪʴ ʧʨʝʜʤʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪ ʧʨʦʮʝʩʩʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʜʝʣʘʝʪ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ. 

ɺʳʚʦʜʳ. ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʣʠʰʴ ʥʝʦʜʥʦʟʥʘʯʥʳʡ ʚʳʚʦʜ ʦ ʥʫʞʜʝ ʀʀ, 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ.  ɹʣʘʛʦʜʘʨʷ 

ʥʦʚʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʪʝʭʥʦʣʦʛʠʭ, ʚʘʞʥʘʷ ʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʘʷ ʯʘʩʪʴ 

ʨʘʟʚʠʪʠʷ ʚ IT ʩʬʝʨʝ. ʀʤʝʥʥʦ ʟʘ ʥʦʚʳʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ ʠ ʨʘʟʚʠʪʠʝʤ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʝʩʫʨʩʦʚ ʩʪʦʠʪ ʥʘʰʝ ʙʫʜʫʱʝʝ! 
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1ɸʣʤʘʪʳ ʊʝʭʥʦʣʦʛʠʷʣʳץ ʋʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
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 ʈʋɼɸױפ ʁɽʃɽʈɯʅתʐɸ ʉᴆʁʃɽʋɼɯ ɸɺʊʆʄɸʊʊʓ ʊɸʅʋ ɾפɸɿɸפ

ʂɽɿɼɽʉɽʊɯʅ פʀʓʅɼʓפʊɸʈ 

 

ɸשʜʘʪʧʘ. ʉᴇʡʣʝʫʜʽ ʘʚʪʦʤʘʪʪʳ ʪʘʥʫ ʩʘʣʘʩʳʥʜʘסʳ ʘʩʘ ʢװʨʜʝʣʽ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ï 

ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ. ɸʡʪʫʰʳʣʘʨʜʳש ʪʽʢʝʣʝʡ ץʘʪʳʩʫʳʤʝʥ ʙʦʣʘʪʳʥ, ʙʽʨʘץ 

ʘʫʳʟʝʢʽ ʭʘʙʘʨʣʘʤʘʥʳש ʪװʨʽ ʤʝʥ ʤʘʟʤײʥʳ ʘʣʜʳʥ ʘʣʘ ʜʘʡʳʥʜʘʣʤʘʫʳʤʝʥ ʞװʟʝʛʝ ʘʩʫʳ ï 

ʩᴇʡʣʝʫ ʩʪʠʣʽʥ ʩʠʧʘʪʪʘʡʜʳ. ɹײʣ ʤʽʥʜʝʪʪʝʨʜʽש ʢװʨʜʝʣʽʣʽʛʽ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽש 

ʪᴇʤʝʥʜʝʛʽʜʝʡ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝʥ ʪʫʳʥʜʘʡʜʳ: ʘʡʪʫʰʳʣʘʨ ʷסʥʠ ʜʠʢʪʦʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʝʣʝʫʣʽ 

ʚʘʨʠʘʪʠʚʪʣʽʢ, ʩᴇʡʣʝʫ ʪʽʣʽʥʜʝʛʽ ʘʢʮʝʥʪʪʽʢ ʞᴅʥʝ ʢᴇשʽʣ ï ʢװʡʣʽʢ ʩʠʧʘʪʘʨʜʳש ʙʘʨ ʙʦʣʫʳ, 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʩᴇʟ ʪײʣסʘʣʘʨʳʥʳש ᴅʨʘʣʫʘʥʜʳʣʳץ ʩʘʥʳʥʳש ʢᴇʧʪʽʛʽ. ʍʝʟʠʪʘʮʠʷʥʳש ʙʘʨ 

ʙʦʣʫʳʤʝʥ ʤʽʥʜʝʪ ʢװʨʜʝʣʽʣʽʛʽ ʘʨʪʘ ʪװʩʝʜʽ. ʍʝʟʠʪʘʮʠʷ ʜʝʛʝʥʽʤʽʟ: ʩᴇʡʣʝʫ ʪʽʣʽʥʽש ʘʡʪʳʣʫ 

ʢʝʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʪʦʣץʳʤʘʣʘʨ, ʦסʘʥ ʞʘʪʘʪʳʥʜʘʨ: 

 שʝʤʝʩ ʢʽʨʤʝ ʙᴇʛʜʝ ʜʳʙʳʩʪʘʨ, çʧʘʨʘʟʠʪ ʩᴇʟʜʝʨè, ʩᴇʡʣʝʤʜʝʨʜʽ ץʟʽʣʽʩʪʝʨ, ʣʝʢʩʠʢʘʣʳװ

ʙײʟʳʣʫʣʘʨʳ, ʩᴇʟʜʝʨʜʽש ʘʣʤʘʩʫʣʘʨʳ, ץʘʡʪʘʣʘʫʣʘʨ, ʪײʪʳץʧʘʣʳʣʳץʪʘʨ, ʘʷץʪʘʣʤʘסʘʥ 

ʪʠʷʥʘץʩʳʟ ʩᴇʡʣʝʤʜʝʨ. ʉᴇʡʣʝʫ ʪʽʣʽ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʜʘסʳ ʞʘסʜʘʷʪʪʘʨʜʘ ʘʣʜʳʤʝʥ ʘʡʪʳʣʳʤ 

ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫ ʪʽʣʽ ʧʘʡʜʘ ʙʦʣʘʪʳʥʳʥ ʘʪʘʧ ʘʡʪʫ ʢʝʨʝʢ. ʉʦʥʜʳץʪʘʥ ʦʥʳ ʪʘʥʫ ʤʽʥʜʝʪʽʥʽש 

ʢᴇʢʝʡʢʝʩʪʽʣʽʛʽ ʘʨʪʘ ʪװʩʝʜʽ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʩᴇʡʣʝʫʜʽ ʪʘʥʫ, ʘʚʪʦʤʘʪʪʳ ʪʘʥʫ, ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʢʦʨʧʫʩʳ, ץʘʟʘץʰʘ 

ʩᴇʡʣʝʫʜʽ ʪʘʥʫ, ʘʚʪʦʤʘʪʪʳ ʪʘʥʫ ʞװʡʝʣʝʨʽ, ʘʚʪʦʤʘʪʪʳʥ ʪʘʥʫʜʘסʳ ץʠʳʥʜʳץʪʘʨ 

Abstract. One of the most difficult tasks in the field of automatic speech recognition is 

speech recognition during speech. The style of speech is characterized by the fact that the type 

and content of the oral message are prepared directly, with the direct participation of the 

speakers. The complexity of these tasks is due to the following features of speech during speech: 

significant variability between speakers, i.e., the presence of accent and mood in speech, the 

variety of signs used. In the presence of fluctuations, the complexity of the problem increases. 

Hessation is an excitation associated with the implementation of speech during pronunciation, 

which includes: pauses, non-lexical intrusions, "parasitic words", sentence violations, word 

permutations, repetitions, ambiguities, incomplete sentences. It should be noted that in situations 

of spoken language, the language of speech first appears during speech. Therefore, the relevance 

of the problem of its recognition increases. 

Keywords: speech recognition, automated recognition, speech recognition corpus, 

Kazakh speech recognition, automated recognition processes, problems with automated 

recognition 

ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʚʦ ʚʨʝʤʷ ʨʝʯʠ. ʉʪʠʣʴ ʨʝʯʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʠʜ ʠ ʩʦʜʝʨʞʘʥʠʝ ʫʩʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʛʦʚʦʨʷʱʠʭ. ʉʣʦʞʥʦʩʪʴ ʵʪʠʭ ʟʘʜʘʯ 

ʦʙʫʩʣʦʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʯʠ ʚʦ ʚʨʝʤʷ ʨʝʯʠ: ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ ʤʝʞʜʫ ʛʦʚʦʨʷʱʠʤʠ, ʪ. ʝ. ʥʘʣʠʯʠʝʤ ʘʢʮʝʥʪʘ ʠ ʥʘʢʣʦʥʝʥʠʷ ʚ ʨʝʯʠ, 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʥʘʢʦʚ. ʇʨʠ ʥʘʣʠʯʠʠ ʢʦʣʝʙʘʥʠʡ ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ 

ʚʦʟʨʘʩʪʘʝʪ. ɻʝʩʩʘʮʠʷ ï ʵʪʦ ʚʦʟʙʫʞʜʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʨʝʯʠ ʧʨʠ ʧʨʦʠʟʥʦʰʝʥʠʠ, 

ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ: ʧʘʫʟʳ, ʥʝʣʝʢʩʠʯʝʩʢʠʝ ʚʪʦʨʞʝʥʠʷ, çʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʩʣʦʚʘè, 

ʥʘʨʫʰʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʣʦʚ, ʧʦʚʪʦʨʳ, ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʠ, ʥʝʧʦʣʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʠʪʫʘʮʠʷʭ ʨʘʟʛʦʚʦʨʥʦʛʦ ʷʟʳʢʘ ʷʟʳʢ ʨʝʯʠ ʚʧʝʨʚʳʝ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʨʝʯʠ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ ʝʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ. 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ, ʢʦʨʧʫʩ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʢʘʟʘʭʩʢʦʡ ʨʝʯʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ, ʧʨʦʙʣʝʤʳ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʠ  

 

ʂʽʨʽʩʧʝ 

ʉᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʩʽ ï ʝʨʝʢʰʝ ʩײʨʘʥʳʩץʘ ʠʝ ʞᴅʥʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. 

ʄʳʩʘʣʳ, ʘץʧʘʨʘʪʪʳץ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳʥʜʘסʳ ʥʝʤʝʩʝ ᴅʨ ʪװʨʣʽ ʦʪʳʨʳʩʪʘʨʜʘסʳ ʩᴇʡʣʝʫʜʽש 

 ʩᴇʡʣʝʫʜʽ ,שᴇʟʽʥʽ שʩᴇʡʣʝʛʝʥʜʝʛʽ ʦʨʪʘʩʳʥʳ שʣʢʝʥ ʘʨʭʠʚʪʝʨʽʥ ʩʘʨʘʧʪʘʫ. ɸʣʘʡʜʘ ʩᴇʡʣʝʫʰʽʥʽװ

ʪʘʥʫ ʞװʡʝʩʽ ʞײʤʳʩʳʥʳש ʩʘʧʘʩʳʥ ʪᴇʤʝʥʜʝʪʝʪʽʥ ᴅʨ ʪװʨʣʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ. ʆʣʘʨ: 0-4000 

ɻʮ ʞʠʽʣʽʢ ʜʠʘʧʦʟʦʥʳʥʳש ᴇʪʢʽʟʫ ʞʦʣʘץʪʘʨʳʥʳש ʰʝʢʪʝʫʣʽʣʽʛʽ, ʘʜʜʠʪʠʚʪʽʢ ʞᴅʥʝ ʘʨʥʘסʘ ʪᴅʥ 

ʝʤʝʩ ʘʫʳʪץʫʣʘʨʜʳש ʙʦʣʫʳ, ʩʦʥʜʘʡ-ʘץ, ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥʳש ʢʦʜʪʘʣʫ װʨʜʽʩʽʥʜʝ 

ʘץʧʘʨʘʪʪʘʨʜʳש ʞʦסʘʣʫʳ. ɹײʣ ʝʨʝʢʰʝʣʽʢʪʝʨ ʢʽʨʽʢʢʝʥ cᴇʡʣʝʫʣʝʨʜʽ ʪʘʥʫ ʤʽʥʜʝʪʽʥ ץʦʩʳʤʰʘ 

 .ʩʝʜʽװʠʳʥʜʘʪʘ ʪץ

ɸסʳʣʰʳʥʰʘ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ Switchboard-1 [2] 

(300 ʩʘסʘʪʪʳץ) ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝʛʽ ʢʦʨʧʫʩ, ʌʠʰʝʨ ʢʦʨʧʫʩʳ [3] (2000 ʩʘסʘʪʪʳץ) ʪ.ʙ. 

ʢʦʨʧʫʩʪʘʨ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɸסʳʣʰʳʥ ʪʽʣʽʥ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʢᴇʙʽ ʃʠʥʛʚʠʩʪʠʢʘʣʳץ 

ʄᴅʣʽʤʝʪʪʝʨ ʂʦʥʩʦʨʮʠʫʤʳ (Linguistic Data Consortium, LDC) [4] ʜʘʡʳʥʜʘסʘʥ HLIB5 Evai 

2000 [5] ʪʝʩʪʽʣʽʢ ʪʘשʜʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ װʣʢʝʥ ʢᴇשʽʣ ʙᴇʣʛʝʥ. ʆʩʳ ʙʘʟʘʣʘʨʜʳ IBM 

ʢʦʤʧʘʥʠʷʩʳʥʳש ʟʝʨʪʪʝʫʰʽʣʝʨʽ Brian Kingsbury, George E. Dahl ʞᴅʥʝ Microsoft-ʪʘʥ Li Deng, 

Dong Yu, Frank Seide, Google ʢʦʤʧʘʥʠʷʩʳʥʘʥ Andrew Senior, Tara Sainath ʪ.ʙ. ץʦʣʜʘʥʜʳ. 

 .ʤʳʣʜʳʨʫʜʘײʘʣʳʤʜʘʨʳʥ ʞס ʳʪʪʘ ᴅʨʙʽʨ ʤʝʤʣʝʢʝʪ ᴇʟ ʪʽʣʽʥ ʪʘʥʫ ʧʨʦʮʝʩʩʽʥʝץʘʟʽʨʛʽ ʫʘפ

ɹװʛʽʥʛʽ ʪʘשʜʘ ʘסʳʣʰʳʥʰʘ ʩᴇʡʣʝʫʜʽ ʪʘʥʫʜʳש ʦʟʳץ ʞװʡʝʣʝʨʽ ï ʪʘʥʫʜʘסʳ ץʘʪʝʣʽʢʪʝʨʜʽש 

ʜʝשʛʝʡʽʥ 15%-סʘ ʪװʩʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʆʨʳʩʰʘ ʩᴇʡʣʝʫ ʪʽʣʽʥʽש ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩʦʥʜʘʡ-ʘץ ʙʽʨʪײʪʘʩ װʣʛʽʣʝʨʽʥ ʪʘʥʫסʘ 

ʈʝʩʝʡ סʳʣʳʤ ʘʢʘʜʝʤʠʷʩʳʥʳש ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʠʥʩʪʠʪʫʪʳʥʳש ʟʝʨʪʪʝʫʰʽʣʝʨʽ ɸʥʜʨʝʡ ʈʦʥʞʠʥ, ɸʣʝʢʩʝʡ ʂʘʨʧʦʚ ʞᴅʥʝ ʈʝʩʝʡ ʝʣʽʥʽש ʙʘʩץʘʜʘ 

 .ʘʥ [6]סʙʝʢʪʝʨʽ ʘʨʥʘʣשʝ שʘʣʳʤʜʘʨʳʥʳס

 ʩᴇʡʣʝʫʣʝʨʽʥ ʪʘʥʫ   ʤᴅʩʝʣʝʣʝʨʽʤʝʥ ʃ.ʅ. ɻʫʤʝʣʝʚ ץʘʟʘץ ʝʣʽʤʽʟʜʝ שʜʘ ʙʽʟʜʽשʘʟʽʨʛʽ ʪʘפ

ʘʪʳʥʜʘסʳ ɽʫʨʘʟʠʷʣʳײ ץʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽס   שʘʣʳʤʜʘʨʳ ɸ.ᴄ. ʐᴅʨʽʧʙʘʡ, ɻ.ʊ. 

ɹʝʢʤʘʥʦʚʘ [7], ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟʘײ ץʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽס שʘʣʳʤʜʘʨʳ ʋ.ɸ. 

ʊʫʢʝʝʚ, ɼ.ʈ. ʈʘʭʠʤʦʚʘ, פʈ ɹנʄ נʂ ɸץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʝʩʝʧʪʝʫʽʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʠʥʩʪʠʪʫʪʳʥʳס שʘʣʳʤʜʘʨʳ ɽ.ʅ. ɸʤʠʨʛʘʣʠʝʚ, ʈ.ʈ. ʄʫʩʘʙʘʝʚ ʪ.ʙ. סʘʣʳʤʜʘʨ ʟʝʨʪʪʝʫ 

ʞװʨʛʽʟʫʜʝ [8]. 

ɸ.ᴄ. ʐᴅʨʽʧʙʘʡ ᴇʟʽʥʽש ʰᴅʢʽʨʪʪʝʨʽʤʝʥ ץʘʟʘץ ʪʽʣʽʥʽש ʬʦʨʤʘʣʴʜʳץ ʬʦʥʝʪʠʢʘ 

ʟʘשʜʳʣʳסʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʝʦʨʠʷʩʳʥ, ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʩʠʥʪʘʢʩʠʩʪʽʢ 

ʪᴅʨʪʽʙʽʥ, ʩᴇʟʜʽ ʩʠʥʪʝʟʜʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ, ʩᴇʡʣʝʫ ʪʘʥʫ ʘʣʛʦʨʠʪʽʤʽ ʤʝʥ ץʦʩʳʤʰʘʩʳʥ ײʩʳʥʜʳ. 

ɾʦסʘʨʳʜʘסʳʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ץʘʟʘץʰʘ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫʜʳש 

ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ᴅʜʽʩʪʝʨ, ʘʣʛʦʨʠʪʤʜʝʨ ʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʳץ 

 .ʘ ʙʦʣʘʜʳסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ ʘʞʝʪʪʽʣʽʛʽ ʘʩʘ ᴇʟʝʢʪʽʣʽʢʪʽ ʜʝʛʝʥץ שʨʘʣʜʘʨʜʳײץ

ɿʝʨʪʪʝʫ ᴅʜʽʩʽ 

 ʩʘʪʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨʜʽץʘʥ: ʤʘסʪʘʨʘ שʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʝ ʢʝס ʦʣʜʘʥʙʘʣʳפ 

ʨᴅʩʽʤʜʝʫ, ʟʝʨʪʪʝʣʫ ʞʘʡʳʥ ʞᴅʥʝ ʙʘʨ ᴅʜʝʙʠʝʪʪʽ ʩʘʨʘʧʪʘʫ, ʘʣʛʦʨʠʪʤʜʽʢ        ʞᴅʥʝ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʰʝʰʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫ, ᴅʟʽʨʣʝʥʛʝʥ ʰʝʰʽʤʜʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ, 

ʥᴅʪʠʞʝʣʝʨʜʽ ʘʧʨʦʙʘʮʠʷʣʘʫ ʞᴅʥʝ ʩʘʨʘʧʪʘʫ ץʦʣʜʘʥʳʣʜʳ. ɿʝʨʪʪʝʫʜʽש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʙᴇʣʽʛʽʥ 

ʞװʟʝʛʝ ʘʩʳʨʫ ʪʝʢ ʪʘʙʠסʠ ʪʽʣ ʤʘʪʝʨʠʘʣʳʤʝʥ ʞװʨʛʽʟʽʣʜʽ, ʤײʥʜʘ ʪʝʩʪʽʣʽʢ ʩײʨʳʧʪʘʫ ʥʝ ʘʡʪʳʣʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʦʡʳʥʰʘ, ʥʝ ʜʠʢʪʦʨʣʘʨ ײץʨʘʤʳ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʦʡʳʥʰʘ ʦץʳʪʳʣʘʪʳʥ 

ʙʝʨʽʣʛʝʥʜʝʨʤʝʥ ʪʦסʳʩץʘʥ ʞʦץ. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʨʝʪʽʥʜʝ ʩʠʛʥʘʣʜʘʨʜʳ ʩʘʥʜʳץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ, ʳץʪʠʤʘʣʜʳץ ʞᴅʥʝ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʝʦʨʠʷʣʘʨ, ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ, ץʦʣʜʘʥʙʘʣʳ 

ʣʠʥʛʚʠʩʪʠʢʘʣʳץ, ʩʦʥʜʘʡ-ʘץ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ᴅʟʽʨʣʝʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʩ 

ʪʘʧʪʳ. 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʅʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ 

ʉʦסשʳ ʫʘץʳʪʪʘ ץʘʟʘץ ʪʽʣʽʥʽש ʩᴇʡʣʝʫʽʥ ʘʚʪʦʤʘʪʪʳ ʪʘʥʫ ʞװʡʝʩʽʥ ײץʨʫ ʙʦʡʳʥʰʘ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʽʧ, ʙʽʨʰʘʤʘ ʪᴅʞʽʨʠʙʝ ʞʠʥʘץʪʘʣʫʜʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩᴇʡʣʝʫʜʽ ʘʚʪʦʤʘʪʪʳ 

ʪʘʥʫ ʞװʡʝʩʽʥ ײץʨʫʜʘ ʙʽʨץʘʪʘʨ ʪװʪʢװʡʽʣ ʤᴅʩʝʣʝʣʝʨ ʘʥʳץʪʘʣʫʜʘ. ʆץʳʪʘʪʳʥ ʩᴇʡʣʝʫ ʜʝʨʝʢʪʝʨʽ 

ʤʝʥ ץʘʣʳʧʪʳ ʞʘסʜʘʡʣʘʨʜʘ ᴇשʜʝʣʝʪʽʥ ʩᴇʡʣʝʫ ʜʝʨʝʢʪʝʨʽ ʘʨʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʡʳʨʤʘʰʳʣʳץʪʳש ʙʦʣʫʳ ʪʘʥʫ ʞװʡʝʣʝʨʽʥ ײץʨʫ ʢʝʟʽʥʜʝ ʞʽʙʝʨʽʣʝʪʽʥ ץʘʪʝʣʝʨʜʽש ʥʝʛʽʟʛʽ 

ʩʝʙʝʙʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉᴇʡʣʝʫʜʽש ʘʡʪʳʣʫʳ, ץʘʨץʳʥʳ, ʩʪʠʣʽ ʩʳʥʜʳ ʬʘʢʪʦʨʣʘʨ 

 ʳʪʫץʡʝʥʽ ʦװʳ ʰʫʣʘʨʜʳ, ʢᴇʙʽʥʝ ʞסʘʥ ʦʨʪʘʜʘסʦʨʰʘץ ʘʪʘʨץ ʳʥ, ʩʦʥʳʤʝʥסʙʳʣʤʘʣʳʣʳײץ

ʢʝʟʝשʽʥʜʝ, ʘʣʜʳʥ ʘʣʘ ʝʩʢʝʨʫ ʤװʤʢʽʥ ʙʦʣʤʘʡʜʳ. ɹײʜʘʥ ʙʘʩץʘ, ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢ 

ʪʘʙʠסʠʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʧᴅʥʜʽʢ ʩʘʣʘʥʳש ʰʝʢʪʝʫʣʽʣʽʛʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʞװʡʝ 

ʙʘʨʳʥʰʘ ʦʨʘʩʘʥ ʟʦʨ ʩᴇʟʜʽʢʪʽ ʪʘʥʫ װʰʽʥ, ʦץʳʪʳʣʫʳ ʪʠʽʩ. ᴆʡʪʢʝʥʽ ʜʠʘʣʦʛ ʢʝʟʽʥʜʝ 

  .ʪʘʨʳʥ ʧʘʡʜʘʣʘʥʘʜʳץʨʣʽ ʩᴇʟ ʞʠʥʘװʦʣʜʘʥʫʰʳʣʘʨ ʪץ

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ - ʜʳʙʳʩʪʘʣʫʳ ʙʦʡʳʥʰʘ ʞʘץʳʥ ʩᴇʟʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳ ʞᴅʥʝ 

ᴇשʜʝʣʫ ʞʳʣʜʘʤʜʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽ ʧʨʦʙʣʝʤʘʩʳ ʪʫʳʥʜʘʡʜʳ. ɸץʳʨ ʩʦשʳʥʜʘ, ץʦʡʳʣסʘʥ 

ʤʽʥʜʝʪʢʝ ʙʘʡʣʘʥʳʩʪʳ ʪʘʥʫʜʳש ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʜᴅʣʜʽʛʽ ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘʡʜʳ, ʷסʥʠ 

ʩʪʝʥʦʛʨʘʬʠʷʣʘʫʜʘ ʙʘʨʣʳץ ʤᴅʥʜʽ ʩᴇʟʜʝʨʜʽ ʪʘʥʫ ץʘʞʝʪ. ɼʠʘʣʦʛʪʳץ ʞװʡʝʣʝʨʜʝ ʘץʧʘʨʘʪʪʳץ 

ʨʝʩʫʨʩʪʘʨסʘ ʩײʨʘʫ ʞʘʩʘʫ װʰʽʥ ʢʝʡʜʝ ʩᴇʟʜʝʨ ʪʽʟʙʝʛʽʥʜʝʛʽ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʩᴇʟʜʝʨʜʽ ʪʘʥʫ 

ʞʝʪʢʽʣʽʢʪʽ. 

ʉᴇʡʣʝʫʜʽ ʘʚʪʦʤʘʪʪʳ ʪʘʥʫ ʞװʡʝʣʝʨʽʥ ײץʨʫʜʘ ʢʝʟʜʝʩʝʪʽʥ ץʠʳʥʜʳץʪʘʨ. ʉᴇʡʣʝʫʜʽ 

ʪʘʥʫʜʳש ʢʝʟ-ʢʝʣʛʝʥ ʞװʡʝʩʽ ʘʣʜʳʥ ʘʣʘ ʦץʳʪʫ ʢʝʟʝשʽʥ ʥʝʤʝʩʝ ʙʝʣʛʽʣʽ  ʙʽʨ ץʘʣʳʧץʘ ʢʝʣʪʽʨʫʜʽ 

 ʳʥ ʩᴇʡʣʝʫ ʤʝʥ ʪʽʣץʨʣʳʤ ʞʘײסʜʘʡʣʘʨʳʥʘ ʥʝסʪʳ ʧʘʡʜʘʣʘʥʫ ʞʘץʰʽʥ ʥʘװ ʘʞʝʪ ʝʪʝʜʽ. ʆʣץ

ʤʘʪʝʨʠʘʣʜʘʨʳ ʙʦʣʫʳ ʢʝʨʝʢ. ɸʣʘʡʜʘ ʦʥʳ ᴅʟʽʨʣʝʫʰʽʣʝʨʜʽש ʠʝʣʽʛʽʥʜʝ, ʝש ʢᴇʧ ʜʝʛʝʥʜʝ, 

ʦץʳʣסʘʥ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥʽש ʘʫʜʠʦ ʞʘʟʙʘʩʳ ʤʝʥ ʧᴅʥʜʽʢ ʩʘʣʘʜʘʥ ʘʣʳʥסʘʥ ʤᴅʪʽʥʜʝʨ סʘʥʘ ʙʦʣʫʳ 

ʤװʤʢʽʥ. ʉʦʣ ʩʝʙʝʧʪʽ ʤײʥʜʘʡ ʤʘʪʝʨʠʘʣʜʘʨ ʙʦʡʳʥʰʘ ʦץʳʪʳʣסʘʥ ʞװʡʝ, ᴅʨʠʥʝ, ʝʣʝʫʣʽ 

ʘʫʳʪץʫʣʘʨ ʪʫʳʥʜʘʪʘʜʳ ʜʘ, ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʩʘʧʘʩʳʥʘ ץʘʥʘסʘʪʪʘʥʙʘסʘʥ ʧʘʡʜʘʣʘʥʫʰʳ 

 .ʤʳʩ ʽʩʪʝʤʝʡʜʽײʡʝʤʝʥ ʞװʥʜʘʡ ʞײʪʘʪʘʜʳ ʞᴅʥʝ ᴅʜʝʪʪʝ, ʤץʨʳʥ ʪʦײʦʣʜʘʥʫʜʳ ʤʝʨʟʽʤʽʥʝʥ ʙץ

ʉʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫ ʫʘץʳʪʳʥʘ ץʦʡʳʣʘʪʳʥ ץʘʪʘש ʪʘʣʘʧ, ץʦʡʳʣʘʪʳʥ ʤʽʥʜʝʪʪʝʨ 

ʢװʨʜʝʣʽ ʞʘסʜʘʡ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [9]. ʄʳʩʘʣʳ, ʘץʧʘʨʘʪʪʳץ- ʘʥʳץʪʘʤʘʣʳץ ץʳʟʤʝʪʪʝʨʜʝ 

ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʩʽʥ ץʦʣʜʘʥʫʜʘ ʧʘʡʜʘʣʘʥʫʰʳ ʪʘʙʠסʠ ʜʠʘʣʦʛʪʳ ʢװʪʝʜʽ, ʩʦʥʜʳץʪʘʥ ʞװʡʝ 

ʩᴇʡʣʝʫ ʩײʨʘʫʳʥ ᴇשʜʝʧ, ʦסʘʥ ʞʘʫʘʧ ʙʝʨʫʽ װʰʽʥ, ʘץʧʘʨʘʪʪʘʨ ʽʟʜʝʫʽ ʢʝʨʝʢ ʞᴅʥʝ ץʘʣʳʧʪʳ 

ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʞʘʫʘʧ ʤᴅʪʽʥʽʥ ײץʨʘʩʪʳʨʫʳ (ʩᴇʡʣʝʫʜʽ ʩʠʥʪʝʟʜʝʫʛʝ ʩᴅʡʢʝʩ) ץʘʞʝʪ. ʄײʥʜʘʡ 

ʜʠʘʣʦʛʪʘʨ ʙʽʨʥʝʰʝ ʩײʨʘץ-ʞʘʫʘʧʪʘʨʜʘʥ ʪײʨʘʜʳ, ʦʣʘʨʜʳײ שʟʘץʪʳסʳ ʙʽʨʥʝʰʝ ʤʠʥʫʪʪʘʥ 

ʘʩʧʘʡʜʳ. ᴄʜʝʪʪʝ ʞװʡʝʣʝʨ ʙʝʨʽʣʛʝʥ ʧᴅʥʜʽʢ ʩʘʣʘ ʙʦʡʳʥʰʘ ʘץʧʘʨʘʪ ʙʝʨʫʛʝ ʙʘסʜʘʨʣʘʥʘʜʳ, ʘʣ 

ʧʘʡʜʘʣʘʥʫʰʳ ʙʽʨʰʘʤʘ סʘʥʘ ʣʝʢʩʠʢʦʥ ʧʘʡʜʘʣʘʥʫʳ ʤװʤʢʽʥ ʜʝʧ ʢװʪʽʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ʪʘʥʫ 

ʞװʡʝʩʽ ᴅʜʝʪʪʝ ʩᴇʡʣʝʫ ʘסʳʥʳʥʜʘסʳ ʰʝʢʪʝʫʣʽ ʥʝʛʽʟʛʽ ʢʽʣʪʪʽ ʩᴇʟʜʝʨʜʽ ʽʟʜʝʫʛʝ ʞᴅʥʝ ᴇשʜʝʫʛʝ 

ʙʘסʜʘʨʣʘʡʜʳ [10]. ɼʝʛʝʥʤʝʥ, ʪʘʥʫ ʞװʡʝʩʽ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʝʥʜʽʨʽʣʛʝʥ ʩᴇʡʣʝʫ 

ʩʠʛʥʘʣʜʘʨʳʥʜʘסʳ ץʘʤʪʳʣʫ ʤװʤʢʽʥʜʽʛʽ ʞʦסʘʨʳ ʥʝʛʽʟʛʽ ʩᴇʟʜʝʨ ʞʠʳʥʳ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ 

ʩᴇʟʜʝʨ ʞʠʳʥʪʳסʳ ʘʥʳץʪʘʤʘʣʳץ ʘץʧʘʨʘʪ ʽʟʜʝʫʜʽ ʞװʨʛʽʟʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, 

ʢᴇʧʰʽʣʽʢʢʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞװʡʝʩʽ ʬʦʥʝʪʠʢʘʜʘʥ ʩʝʤʘʥʪʠʢʘסʘ ʜʝʡʽʥʛʽ ʙʘʨʣʳץ ʜʝשʛʝʡʜʝ 

ᴇשʜʝʣʽʥʫʽ ʪʠʽʩ ʩᴇʡʣʝʫ ʚʘʨʠʘʪʠʚʪʽʣʽʢʪʝʨʽʥ (ʥײʩץʘʣʳʣʳסʳʥ) ʝʩʢʝʨʫʽ ʪʠʽʩ.ʉᴇʡʣʝʫ ײץʨʫʜʘ 

ᴅʨʙʽʨ ʘʜʘʤ ʙᴅʨʽʥʝ ʙʽʨʜʝʡ ʘʨʪʠʢʫʣʷʮʠʷʣʳץ ץʦʟסʘʣʳʩʪʘʨ ʞʠʳʥʳʥ ʧʘʡʜʘʣʘʥʘʜʳ ʜʝʧ 

ʞʦʨʘʤʘʣʜʘʥʘʜʳ. [11]. ɼʝʛʝʥʤʝʥ, ᴅʨ ʘʜʘʤʥʳש ʩᴇʡʣʝʫʽ ï ʜʘʫʳʩʪʳץ ʞʦʣʜʳש, ʥʝ ʙʦʣʤʘʩʘ 

ʩᴇʡʣʝʫ ʩʪʠʣʽʥʽש ʪʫʘ ʙʽʪʢʝʥ ʞᴅʥʝ ʞװʨʝ ʧʘʡʜʘ ʙʦʣסʘʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʝʛʝʡ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩᴇʡʣʝʫ ʩʘʧʘʩʳ ʘʨʥʘʥʳש ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥ ץʘʙʳʣʜʘʫ ʞᴅʥʝ ʙʝʨʫ 

 ʳʟʜʳ ʨᴇʣשʜʘʡʣʘʨʳ ʤʘסʘʥ ʦʨʪʘ ʞʘסʦʨʰʘץ ץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ, ʩʦʥʜʘʡ-ʘץʘʩʠʝʪʪʝʨʽʥʝ ʘʡʪʘʨʣʳץ

ʘʪץʘʨʘʜʳ. ɸʪʘʣʤʳʰ ʧʘʨʘʤʝʪʨʣʝʨ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʰʫ ʜʝשʛʝʡʽʥ, ʜʠʘʣʦʛץʘ 

 שʘʤʪʠʜʳ. ʉᴇʡʣʝʫʜʝʛʽ ᴇʟʛʝʨʽʩ ʜʠʢʪʦʨʜʳץ ʩʘʪʪʘʨʳʥץʩʘʥʳ ʤʝʥ ʤʘ שʘʪʳʩʫʰʳʣʘʨʜʳץ

ʞʘסʜʘʷʪʳʥʳש ᴇʟʛʝʨʽʩʪʝʨʽ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʩʘʣʜʘʨʳʥʘʥ [12] ʞᴅʥʝ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥ 

ʞʘʟʫʜʳש ʩʳʨʪץʳ ʞʘסʜʘʡʣʘʨʳʥʘʥ ʪʫʳʥʜʘʡʜʳ. ʉᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʪװʨʣʝʥʫʽʥʝ ʳץʧʘʣ 

ʝʪʝʪʽʥ ʢʝʡʙʽʨ ʬʘʢʪʦʨʣʘʨʜʳש ʞʽʢʪʝʣʽʤʽ 1- ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

24 

ʂʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʬʘʢʪʦʨʣʘʨ, ʪװʧʪʝʧ ʢʝʣʛʝʥʜʝ, ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʩʽʥʝ ʢʝʣʽʧ 

ʪװʩʝʪʽʥ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥʳש ʩʘʧʘʩʳʥʜʘ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ᴆʟʛʝʨʽʩʢʝ ײʰʳʨʘסʘʥ ʞᴅʥʝ 

ʩʘʥʜʳץ ʪײʨסʳʜʘ ʙʘסʘʣʘʫסʘ ʙʦʣʘʪʳʥ ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʘʪʘʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. ʆʣʘʨ: 

- ʜʳʙʳʩ ʜʝשʛʝʡʽ; 

- ʜʳʙʳʩ ץʘʨץʳʥʳ; 

- ʥʝʛʽʟʛʽ ʜʳʙʳʩ ʞʠʽʣʽʛʽ; 

- ʩᴇʡʣʝʫʜʽש ʩʧʝʢʪʨʣʽʢ ײץʨʘʤʳ; 

- ʩʧʝʢʪʨʣʽʢ ʞᴅʥʝ ʘʤʧʣʠʪʫʜʘʣʳץ ʘʡʤʘץʪʘסʳ ʤʠʢʨʦʪʝʨʙʝʣʽʩʽ ʜʝשʛʝʡʽ; 

- ʜᴅʣʜʽʢ, ʩᴇʡʣʝʫ ʩʘʧʘʩʳʥʳש ʠʥʪʝʛʨʘʣʜʳץ ʧʘʨʘʤʝʪʨʽ ʨʝʪʽʥʜʝ. 

ʂʝʩʪʝ 1. ï ʉᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʪװʨʣʝʥʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ. 
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ʉᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʩʽʥ ʞʽʢʪʝʫʜʽש ʙʽʨʥʝʰʝ ʥײʩץʘʩʳʥ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ɾʽʢʪʝʫʜʽש 

ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡʣʝʨʽʥʽש ʙʽʨʽ - ʪʘʥʳʣʘʪʳʥ ʩᴇʟʜʽʢ ʢᴇʣʝʤʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʽʢʪʝʫʜʽש 

ᴅʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʪʘʥʫʜʳש ʢʽʰʽ ʩᴇʟʜʽʛʽ ʜʝʧ ʦʥʜʘסʘʥ ʩᴇʟʜʝʨ ץʘʤʪʳʣסʘʥ ʩᴇʟʜʽʢʪʽ ʘʡʪʘʜʳ. 

ʦʨʪʘʰʘ ʪʘʥʳʤʘʣ ʩᴇʟʜʽʢ ʞװʟʜʝʛʝʥ ʩᴇʟʜʝʨʜʝʥ ʪײʨʘʜʳ, װʣʢʝʥ ʩᴇʟʜʽʢ ʤʳשʜʘסʘʥ ʞᴅʥʝ ʦʥ 

ʤʳשʜʘסʘʥ ʩᴇʟʜʝʨʜʽ ץʘʤʪʠʜʳ, ʘʩʘ װʣʢʝʥ ʩᴇʟʜʽʢ ʞװʟʜʝʛʝʥ ʤʳשʥʘʥ ʙʘʩʪʘʧ ʤʠʣʣʠʦʥʜʘסʘʥ ʩᴇʟʜʽ 

 ʤʢʽʥ ʩᴇʟʜʝʨʜʽװʦʣʜʘʥʳʩ ᴅʣʝʫʝʪʽ ʤץ ʳ ʞᴅʥʝסʦʣʜʘʥʳʩʪʘץ ץʘʤʪʠʜʳ ʜʘ, ʦʣ ʢʝʡʙʽʨ ʪʽʣʜʝ ʙʘʨʣʳץ

ʤʦʜʝʣʴʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʦʣʘʨʜʳ ʰʝʢʩʽʟ ʩᴇʟʜʽʢ ʜʝʧ ʘʪʘʡʜʳ. 

ʊʘʥʫ ʞװʡʝʩʽʥ ʞʽʢʪʝʫʜʽש ʝʥʜʽ ʙʽʨ ʤװʤʢʽʥ ʪװʨʽ ï ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʜʘʫʩʳʥʘ ʘʣʜʳʥ ʘʣʘ 

ʠʢʝʤʜʝʫ ץʘʞʝʪʪʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘ ʞװʡʝ ʜʠʢʪʦʨסʘ ʪᴅʫʝʣʜʽ ʥʝʤʝʩʝ ʜʠʢʪʦʨסʘ 

ʪᴅʫʝʣʩʽʟ ʙʦʣʫʳ ʤװʤʢʽʥ. ʂʽʰʽ ʞᴅʥʝ ʦʨʪʘ ʩᴇʟʜʽʢʪʝʨʤʝʥ ʞʘʩʘʣסʘʥ ʢʝʡʙʽʨ ץʦʩʳʤʰʘʣʘʨʜʘ ʢʽʨʫ 

ʩʠʛʥʘʣʳʥ ʙײʨʳʥ ʞʘʟʳʣסʘʥ ʩᴇʟʜʝʨ ʤʝʥ ʩᴇʟʜʝʨ ʪʽʟʙʝʛʽ װʣʛʽʣʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨʫסʘ ʥʝʛʽʟʜʝʣʝʪʽʥ 

ʩᴇʡʣʝʫʜʽ ʪʘʥʫʜʳש ʜʠʢʪʦʨסʘ ʪᴅʫʝʣʜʽ ʞװʡʝʣʝʨʽ ʦשʪʘʡʣʳ (ʤʳʩʘʣʳ, ʨץײʩʘʪ ʝʪʽʣʤʝʛʝʥ 

 .ʞʽʢʪʝʣʫʽ 2-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ שʡʝʣʝʨʽʥʽװʰʽʥ). ʊʘʥʫ ʞװ ʦʣʞʝʪʽʤʜʽʣʽʢʢʝ ʞʦʣ ʙʝʨʤʝʫץ

 

ʂʝʩʪʝ 2 . ʉᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʣʝʨʽʥʽש ʩᴇʟʜʽʢʪʝʨʽʥʽש ʢᴇʣʝʤʽʥʝ ץʘʨʘʡ ʞʽʢʪʝʣʫʽ 

ʊʘʥʫ ʩᴇʟʜʽʛʽʥʽש 

ʢᴇʣʝʤʽ 

ʉᴇʟʜʝʨʜʽש 

ʩʘʥʳ, V 

ʂʽʰʽ v<100 

ʆʨʪʘ 100Òv<1000 

 ʣʢʝʥ 1000Òv<100 000ת

ɸʩʘ װʣʢʝʥ vÓ100 000 

ʐʝʢʩʽʟ v Ÿ Ð 

 

ɹײʣ ʞʘסʜʘʡʜʘ ʧʘʡʜʘʣʘʥʫʰʳ, ᴅʜʝʪʪʝ, ʞװʡʝ ʞʘʜʳʥʘ ʙʝʨʽʣʛʝʥ ʩᴇʟʜʽʢʪʝʥ װʣʛʽʣʝʨʽʥʽש 

ʪʦʣʳץ ʞʠʳʥʳʥ ʝʥʛʽʟʝʜʽ, ʦʥʳ ʘʢʫʩʪʠʢʘʣʳץ ʜʝשʛʝʡʜʝ ʞװʡʝʥʽש ʘʣʜʳʥ ʘʣʘ ʦץʳʪʫ ʩʘʪʳʩʳ 

ʜʝʫʛʝ ʙʦʣʘʜʳ. ʉᴇʟʜʽʢ ʤᴇʣʰʝʨʽʥʽש ᴇʩʫʽʤʝʥ ʦץʳʪʫ ʫʘץʳʪʳ ʜʘ (װʣʛʽ ʩᴇʟʜʝʨ/ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥ 

ʦץʳʧ ʞʘʟʜʳʨʫ) ʪʽʢʝʣʝʡ ᴇʩʝʜʽ. 

ɼʠʢʪʦʨסʘ ʪᴅʫʝʣʜʽ ʝʤʝʩ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʩʽ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʜʘʫʩʳʥʘ 

ʠʢʝʤʜʝʣʤʝʡ-ʘץ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ, ʷסʥʠ ʢʝʟ ʢʝʣʛʝʥ ʜʠʢʪʦʨ ʙʝʨʽʣʛʝʥ ʞװʡʝʥʽ ʦץʳʪʫ 

ʧʨʦʮʝʩʽʥ ʞװʨʛʽʟʙʝʡ-ʘץ, ʙʽʨʜʝʥ ʜʠʘʣʦʛ ײץʨʫʳʥʘ ʙʦʣʘʜʳ ʥʝʤʝʩʝ ʜʠʢʪʦʨ ʩᴇʟʜʽʢʪʽש ʙᴅʨʽʥ ʝʤʝʩ, 

ʪʝʢ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʙʝʡʽʤʜʝʣʛʝʥ ʤᴅʪʽʥʜʽ ʘʡʪץʘʥ ʞʘסʜʘʡʜʘ (ʩᴇʟʜʽʢ ʢᴇʣʝʤʽ ʘʡʪʘʨʣʳץʪʘʡ װʣʢʝʥ 

ʙʦʣסʘʥʜʘ), ʞװʡʝ ץʘʞʝʪʪʽ ʘʢʫʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨ ץʦʨʳʥ ʠʢʝʤʜʝʫʽ װʰʽʥ, ʽʰʽʥʘʨʘ ʙʘʧʪʘʧ ʘʣʳʧ 

ʞײʤʳʩ ʽʩʪʝʡʜʽ. ʄײʥʜʘʡ ʞװʡʝʣʝʨʜʝ ʜʠʢʪʦʨסʘ ʪᴅʫʝʣʜʽ ʙʦʣʤʘʫסʘ ʪʽʣ ʞᴅʥʝ ʩᴇʡʣʝʫ ʧʨʦʮʝʩʪʝʨʽʥ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʞʦʣʳʤʝʥ ʞʝʪʝʜʽ. ʆʣ װʰʽʥ ʩʪʦʭʘʩʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨ ײץʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘʢʫʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽש ʝʜᴅʫʽʨ ʢᴇʣʝʤʽ ץʘʞʝʪ ʙʦʣʘʜʳ. ɾװʡʝ ʩᴇʡʣʝʫ 

ʢʦʨʧʫʩʳʥʜʘ ʦץʳʪʳʣסʘʥ ʩʦש, ʦʣ ʦʩʳ ʢʦʨʧʫʩ ײʩʳʥסʘʥ ʦʨʪʘʰʘ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʠʢʪʦʨʜʳש 

ʩᴇʡʣʝʫʽʥ ʜᴅʣʤʝ-ʜᴅʣ ʪʘʥʫʳ ʢʝʨʝʢ. 

ʉᴇʡʣʝʫʜʽ ʪʘʥʫ ʤʦʜʝʣʴʜʝʨʽ, ʥʝʛʽʟʽʥʝʥ, ץʦʣʜʘʥʳʣʘʪʳʥ ʩᴇʡʣʝʫ ʪװʨʽʥʝ (ʩᴇʡʣʝʫ ʩʪʠʣʽ) 

ʙʘʡʣʘʥʳʩʪʳ: ʦץʰʘʫʣʘʥסʘʥ ʩᴇʡʣʝʫ, ʢʽʨʽʢʢʝʥ, ʦץʳʣסʘʥ ʞᴅʥʝ ʘʫʳʟʝʢʽ ʩᴇʡʣʝʫ (ʤʳʩʘʣʳ, 

ʜʠʘʣʦʛʪʘʨʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʝʨʢʽʥ ʘʫʳʟʝʢʽ ʩᴇʡʣʝʫʜʽש ʝש ʢװʨʜʝʣʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ)]. 

ʅᴅʪʠʞʝʩʽ 

ʅᴅʪʠʞʝʩʽʥʜʝ ʭʝʨʪʪʝʫʛʝ ץʦʡʳʣסʘʥ ʤʘץʩʘʪʪʘʨסʘ ʞʝʪʫ װʰʽʥ ʢʝʣʝʩʽ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʽʣʜʽ: 

¶ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫʜʳץ שʘʟʽʨʛʽ ᴅʜʽʩʪʝʨʽʥ ʩʘʨʘʧʪʘʫʜʳ  ʞװʨʛʽʟʫ; 

 ;ʢʦʨʧʫʩʳʥ ʞᴅʥʝ ʤᴅʪʽʥʜʽʢ ʢʦʨʧʫʩʳʥ ʟʝʨʪʪʝʫ ץʘʢʫʩʪʠʢʘʣʳ שʩᴇʡʣʝʫʽʥʽ שʪʽʣʽʥʽ ץʘʟʘץ ¶

 ʨʘʤʳʥʘ  ʝʥʝʪʽʥײץ שʡʝʩʽʥʽװʰʘ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞץʘʟʘץ ¶

ʘʢʫʩʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ, ʪʽʣ ʤʦʜʝʣʽʥ ʞᴅʥʝ ʪʨʘʥʩʢʨʠʧʮʠʷʣʘʨ ʩᴇʟʜʽʛʽʥ ץʘʨʘʩʪʳʨʫ. 

ʊʘʣץʳʣʘʫ 

ɾײʤʳʩ ʙʘʨʳʩʳʥ ʩʘʨʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʘʣʜʘסʳ ʫʘץʳʪʪʘ ʧʨʦʛʨʘʤʤʘʣʳץ ᴇʥʽʤʤʝʥ 

ʞװʨʛʽʟʽʣʫʽ ץʘʞʝʪ ʞײʤʳʩ ʪʽʟʛʽʥʽץ שʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ: 
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 ,ʘʣʘʫסʪʘʥʫ ʩʘʧʘʩʳʥ ʙʘ שʡʝʩʽʥʽװʰʘ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞץʘʟʘץ ¶

ʩʦʥʜʘʡ-ʘץ ʙʘʩץʘ ʞװʡʝʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨʫ; 

 ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʞᴅʥʝ שʰʘ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫʜʳץʘʟʘץ ¶

ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨʳʥ ײץʨʫ. 

 ʦʨʳʪʳʥʜʳפ

ʉᴇʡʣʝʫʜʽ ʘʚʪʦʤʘʪʪʳ ʪʘʥʫʜʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʞװʡʝʣʝʨʽʥʽש ʢᴇʧʰʽʣʽʛʽ ʪʽʣ ʪʫʨʘʣʳ 

ʞᴅʥʝ ץʘʟʽʨʛʽ ʞʘסʜʘʡ ʪʫʨʘʣʳ ᴅʨʪװʨʣʽ ʘץʧʘʨʘʪ ʪװʨʣʝʨʽʥ ʝʩʢʝʨʝʪʽʥ ʢᴇʧ ʜʝשʛʝʡʣʽ ʠʝʨʘʨʭʠʷʣʳץ 

 שʛʝʡʜʽשʜʘʡʳʥʜʘ ᴅʨʙʽʨ ʜʝסʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʥʝʤʝʩʝ ʰʫʣʳ ʦʨʪʘ ʞʘ שʧʘʨʘʪʪʳץʘ ʠʝ. ɸסʨʳʣʳʤײץ

 ʥʜʘʡʜʘײʤ ,(ʙʽʨ ʪʽʟʙʝʛʽ שʤʳʩʘʣʳ, ʬʦʥʝʤʜʝʨʜʽ) ʘʥʘ ʝʤʝʩס ʳʟסʦʨʳʪʳʥʜʳ ʰʝʰʽʤʽ ʞʘʣץ

ʙʽʨʥʝʰʝ ʳץʪʠʤʘʣ ʛʠʧʦʪʝʟʘʣʘʨ ץʘʣʳʧʪʘʩʘʜʳ. ʆʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʪʘשʜʘʫ ʢʝʣʝʩʽ ᴇשʜʝʫ 

ʜʝשʛʝʡʽʥʜʝ ʞʘʩʘʣʘʜʳ. ɸʚʪʦʤʘʪʪʳ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʪʫʨʘʣʳ ץʘʨʘʩʪʳʨʳʣסʘʥ ʤʘץʘʣʘʣʘʨ ʦʩʳ 

ʩʘʣʘʜʘ ᴅʣʽ ʜʝ ʞʘʫʘʙʳ ʪʘʙʳʣʤʘסʘʥ ʢᴇʧʪʝʛʝʥ ʩײʨʘץʪʘʨ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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ɸʈʍʀɺɸʎʀʗ ɼɸʅʅʓʍ ʇʆ ʉʀʉʊɽʄɸʄ ʋʏɽʊɸ ɺʆɼʓ 

 

ɸשʜʘʪʧʘ. ʉʫʜʳ ʝʩʝʧʢʝ ʘʣʫ ʞװʡʝʣʝʨʽ ᴅʨʪװʨʣʽ ʩʠʧʘʪʪʘסʳ ʜʝʨʝʢʪʝʨʜʽש ʢʝײץ שʨʳʣʳʤʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʫʜʳ ʝʩʝʧʢʝ ʘʣʫ װʰʽʥ ײץʨʳʣסʳʣʘʨʜʳש ʙʽʨʥʝʰʝ ʪװʨʽ ʙʘʨ, ʙʽʨʘץ ץʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ʙײʣ ʜʝʨʝʢʪʝʨʜʽ ʢʝʟ ʢʝʣʛʝʥ ʢʝʟʝשʜʝ ʩʘץʪʘʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʤʘשʳʟʜʳ, ʩʦʥʜʳץʪʘʥ 

ʦʣʘʨʜʳ ʤײʨʘסʘʪʪʘʫ ʤʽʥʜʝʪʽ ʪײʨ. ʉʫʜʳ ʝʩʝʧʢʝ ʘʣʫ ʞװʡʝʣʝʨʽʥʽש ʙʽʨʥʝʰʝ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ װʣʛʽʣʝʨʽ ʙʘʨ, ʦʣʘʨ ʤʘץʘʣʘʜʘ ʪʘʣץʳʣʘʥʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʘʣʳʥסʘʥ 

ʜʝʨʝʢʪʝʨʜʽ ʤײʨʘסʘʪʪʘʫ װʰʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ץʦʣʜʘʥʫסʘ, ʦʣʘʨʜʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ, ʢʝʤʰʽʣʽʢʪʝʨʽʥ ץʘʨʘʩʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ ʩʫʜʳ ʝʩʝʧʢʝ ʘʣʫ ʞװʡʝʣʝʨʽʥʜʝ 

ʞʘʧʧʘʡ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʝש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ װʥʝʤʜʽ ʪʘשʜʘʫסʘ ʙʦʣʘʜʳ. ʄʘץʘʣʘʥʳש 

ʤʘשʳʟʜʳʣʳסʳ ײʩʳʥʳʣסʘʥ ʥײʩץʘʣʘʨʜʳש ʢʝʟ ʢʝʣʛʝʥʽʥ ץʦʣʜʘʥʫʜʳ ʪʘשʜʘʫ װʰʽʥ ʙʫʭʛʘʣʪʝʨʣʽʢ 

ʝʩʝʧ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ʤײʨʘסʘʪʪʘʫ ʩʘʣʘʩʳʥʜʘסʳ ʩʦסשʳ ᴅʟʽʨʣʝʥʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש 

ʩʦʨʪʪʘʨʳʤʝʥ ʪʘʥʳʩʫ ʤװʤʢʽʥʜʽʛʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ɼʝʨʝʢʪʝʨʜʽ ʤײʨʘסʘʪʪʘʫ ʧʣʘʪʬʦʨʤʘʩʳʥ, 

ʜʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʞᴅʥʝ ʩʘץʪʘʫ ʪװʨʽʥ ʜײʨʳʩ ʪʘשʜʘʫ ʞʦʙʘʥʳ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʦʜʪʘʫ ʞʳʣʜʘʤʜʳסʳʥʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʢʝʡʽʥʛʽ ʤʘʩʰʪʘʙʪʘʫסʘ, 

ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ ʞᴅʥʝ ʢװʨʜʝʣʽ ʩʝʨʚʝʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ. ɾʦʙʘʥʳ 

ʞװʟʝʛʝ ʘʩʳʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʦʥʳש ʩʦסשʳ ײץʥʳ ʘʨʘʩʳʥʜʘ ʪʫʨʘ ʧʨʦʧʦʨʮʠʦʥʘʣʜʳ 

ʙʘʡʣʘʥʳʩ ʙʘʨ. ɼʝʨʝʢʪʝʨʜʽ ʤײʨʘסʘʪʪʘʫ ʩʝʨʚʠʩʪʽש ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽʥʝ 

ʞװʢʪʝʤʝʥʽ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʙײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, IoT ʧʣʘʪʬʦʨʤʘʩʳ, ʘץʳʣʜʳ ʝʩʝʧʪʝʛʽʰ, 
ʙײʣʪʪʳ ʝʩʝʧʪʝʫ, ʩʫ ʝʩʝʧʪʝʛʽʰ. 

ɸbstract. Water accounting systems are an extensive data structure of various nature. 

There are several types of devices for water accounting, but at the moment it is important to store 

and use this data in any period, so the task is to archive them. There are several automated 

models for water accounting systems, which are discussed in the article. It is also possible to use 

automated programs for archiving the received data, consider their advantages, disadvantages, 

and also choose the most promising and cost-effective for mass use in water metering systems. 

The significance of the article is determined by the possibility of being aware of the varieties of 

the latest developed programs in the field of accounting and data archiving, in order to choose 

the application of any of the proposed options. Choosing the right data archiving platform, data 

storage organization, and storage type depends not only on the speed of software coding of the 

project, but also on subsequent scaling, the use of technical tools and complex servers. There is a 

directly proportional relationship between the possibilities of project implementation and its final 

cost. Data archiving will make it possible to reduce the load on software maintenance of the 

service. 

Key words: cloud technologies, IoT platform, smart meter, cloud computing, water 

meter. 

ɸʥʥʦʪʘʮʠʷ. ʉʠʩʪʝʤʳ ʫʯʝʪʘ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɼʣʷ ʫʯʝʪʘ ʚʦʜʳ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʧʨʠʙʦʨʦʚ, ʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʘʞʥʦ ʭʨʘʥʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʣʶʙʦʡ 

ʧʝʨʠʦʜ, ʧʦʵʪʦʤʫ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦ ʠʭ ʘʨʭʠʚʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦ ʩʠʩʪʝʤʘʤ ʫʯʝʪʘ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʪʘʪʴʝ. 

ʂ ʥʠʤ ʚʦʟʤʦʞʥʦ ʠ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʘʨʭʠʚʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʨʘʩʩʤʦʪʨʠʤ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ, ʘ ʪʘʢʞʝ ʚʳʙʝʨʝʤ ʥʘʠʙʦʣʝʝ 
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ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʠ ʨʝʥʪʘʙʝʣʴʥʫʶ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʫʯʝʪʘ ʚʦʜʳ. 

ɿʥʘʯʠʤʦʩʪʴ ʩʪʘʪʴʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ 

ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʬʝʨʝ ʫʯʝʪʘ ʠ ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ, ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ 

ʧʨʠʤʝʥʝʥʠʷ ʣʶʙʦʛʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ. ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʪʠʧʘ ʭʨʘʥʠʣʠʱʘ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʩʢʦʨʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʩʝʨʚʝʨʦʚ.  ɺʦʟʥʠʢʘʝʪ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʝʛʦ ʩʪʦʠʤʦʩʪʠ. ɸʨʭʠʚʘʮʠʷ ʜʘʥʥʳʭ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʝʨʚʠʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʇʣʘʪʬʦʨʤʘ IoT, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʩʯʝʪʯʠʢ, ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʩʯʝʪʯʠʢ ʚʦʜʳ. 

 

ɺʚʝʜʝʥʠʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʣʝʢʦ ʫʰʣʠ ʚʧʝʨʝʜ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʥʠ ʦʜʥʘ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʫʜʦʙʥʦ, ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʠʟʜʝʨʞʢʠ, ʧʦʵʪʦʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʥʝʜʨʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʅʘʰʝʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʧʦʜʣʝʞʘʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʚʦʜʳ ʩ ʬʫʥʢʮʠʝʡ ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ. 

ʋʯʝʪ ʚʦʜʳ ð ʵʪʦ ʚʘʞʥʝʡʰʠʡ ʧʨʦʮʝʩʩ ʥʘ ʢʦʤʤʫʥʘʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ɽʱʝ ʩʥʘʯʘʣʘ 

2000ʭ ʛʦʜʦʚ ʫʯʝʥʳʝ ʨʘʟʥʳʭ ʩʪʨʘʥ ʩʪʘʣʠ ʠʩʢʘʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʜʘʥʥʳʭ. ɼʝʬʠʮʠʪ ʚʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʣʩʷ ʫʞʝ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, 

ʧʦʵʪʦʤʫ ʚʩʝ ʩʪʨʘʥʳ ʨʘʙʦʪʘʣʠ ʥʘʜ ʚʥʝʜʨʝʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ ʜʘʥʥʳʭ 

ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʪʘʢʞʝ ʬʠʢʩʠʨʫʶʪ ʧʨʦʪʝʯʢʠ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʜʝʬʠʮʠʪʘ ʚʦʜʳ ʧʦʟʚʦʣʷʪʴ ʥʝʜʦʧʫʩʪʠʤʦ. ʇʦʩʣʝ 2012 

ʛʦʜʘ ʂʠʪʘʡ, ʈʦʩʩʠʷ, ʂʘʟʘʭʩʪʘʥ, ɽʚʨʦʩʦʶʟ ʠ ʜʨ. ʧʦʚʩʝʤʝʩʪʥʦ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʯʝʪʯʠʢʠ ʫʯʝʪʘ 

ʚʦʜʳ. ʊʘʢ ʧʦʷʚʠʣʘʩʴ ʩʠʩʪʝʤʘ ɸʉʂʋɺ. 

ɺ ʮʝʣʦʤ ʘʨʭʠʚʥʦʝ ʭʨʘʥʝʥʠʝ ʧʦ ʩʠʩʪʝʤʘʤ ʫʯʝʪʘ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʦʪʨʝʟʢʦʤ ʚ ʵʪʦʡ ʮʝʧʦʯʢʝ ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ.       

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʤʝʶʱʠʭʩʷ ʩʠʩʪʝʤ ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ ʩ ʚʳʜʝʣʝʥʠʝʤ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ ʧʦ ʩʠʩʪʝʤʘʤ ʫʯʝʪʘ ʚʦʜʳ. 

ʉʠʩʪʝʤʳ ʫʯʝʪʘ ʚʦʜʳ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʝ 

ʫʯʝʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʝʞʠʤʝ ʠ ʧʨʦʠʟʚʦʜʠʪ ʢʦʤʤʝʨʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʫʧʝʥʝʡ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ.  

ɺʠʜʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ ʚʦʜʳ. ɸʉʉɼɺ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʧʦʪʨʝʙʣʝʥʠʶ ʧʠʪʴʝʚʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʫ ʟʘʢʘʟʯʠʢʘ ʧʨʠʙʦʨʳ ʫʯʝʪʥʦʡ ʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʤʝʪʨʦʣʦʛʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʙʦʨʦʚ ʫʯʝʪʥʦʡ ʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ 

ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʷ. 

ɸʉʋɺ - ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʨʘʩʭʦʜʘ ʚʦʜʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʝʜʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʘʫʜʠʪʦʚ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʦʪʨʝʙʣʝʥʠʶ ʚʦʜʳ. 

ɸʉʂʋɺ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʠʪʴʝʚʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʩʪʦʯʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʠʙʦʨʳ ʫʯʝʪʘ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ï ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ [1]. 

ɺʠʜʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʬʫʥʢʮʠʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ. 

ʉʦʛʣʘʩʥʦ 621 ʧʨʠʢʘʟʘ ʄʠʥʠʩʪʨʘ ʬʠʥʘʥʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʚʩʝ ʩʯʝʪʯʠʢʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʚ ʧʦʤʝʱʝʥʠʷ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʠʤʧʫʣʴʩʥʳʝ ʚʳʭʦʜʳ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

29 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʕʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʚʩʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ  ʘʜʘʧʪʠʨʫʶʪʩʷ ʠ ʙʝʟ ʪʨʫʜʘ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʣʶʙʦʤʫ ʪʘʢʦʤʫ ʩʯʝʪʯʠʢʫ.  

ʉʠʩʪʝʤʘ ɸʉʋɺ SANAU AQUA ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʟʥʘʯʝʥʠʷ ʦ ʧʦʪʨʝʙʣʷʝʤʳʭ 

ʨʝʩʫʨʩʘʭ ʩ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ, ʦʙʨʘʙʦʪʘʪʴ, ʭʨʘʥʠʪʴ ʠʭ ʠ ʧʝʨʝʜʘʚʘʪʴ ʚ ʦʬʠʩ 

ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ. ʆʩʥʦʚʥʳʝ ʫʟʣʳ:  

- ʫʩʪʨʦʡʩʪʚʦ ʉʯʠʪʳʚʘʥʠʷ ʀʤʧʫʣʴʩʦʚ SaiCom P1 ï ʩʯʠʪʳʚʘʝʪ ʠʤʧʫʣʴʩʳ ʩʦ 

ʩʯʝʪʯʠʢʦʚ ʚʦʜʳ ʠ ʧʝʨʝʜʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ PLC; 

- ʫʩʪʨʦʡʩʪʚʦ ʉʙʦʨʘ ʠ ʇʝʨʝʜʘʯʠ ɼʘʥʥʳʭ SaiCom P3 ï ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʩ ʋʉʀ 

SaiCom P1, ʦʙʨʘʙʘʪʳʚʘʝʪ ʠ ʧʝʨʝʜʘʝʪ ʥʘ ʩʝʨʚʝʨ ɸʉʋɺ SANAU AQUA ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ GSM/GPRS; 

- ʩʝʨʚʝʨ ʦʧʨʦʩʘ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ɸʉʋɺ SANAU AQUA. ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʮʝʥʪʨʘ, ʩ ʢʦʪʦʨʦʛʦ ʩʯʠʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʋʉʇɼ SaiCom P3 ʠ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʦʪʢʫʜʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʪʯʝʪʘʭ ʠ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [2]. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ PLC 

2400 ʙʦʜ/ʩ 
10 - ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʭʦʜʥʳʭ ʠʤʧʫʣʴʩʦʚ  

ʩʥʷʪʠʝ ʧʦʢʘʟʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ 

ʯʝʨʝʟ ʀʂ-ʧʦʨʪ 
ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʋʉʀ ʜʦ 400 ʰʪ 

 

ʉʠʩʪʝʤʳ ʩ ʪʝʭʥʦʣʦʛʠʝʡ Internet of Things (IoT) ʩʦʜʝʨʞʘʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʪʘʭʦʤʝʪʨʳ 

ʚʦʜʳ, ʢʦʪʦʨʳʝ ʫʞʝ ʠʤʝʶʪ ʩʲʝʤʥʳʡ ʨʘʜʠʦʤʦʜʫʣʴ, ʚʢʣʶʯʘʶʱʠʡ ʮʠʬʨʦʚʳʝ ʩʝʥʩʦʨʳ, 

ʨʘʜʠʦʘʥʪʝʥʥʳ, ʠʥʬʨʘʢʨʘʩʥʳʡ ʧʦʨʪ, ʙʘʪʘʨʝʠ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ. ʉʠʩʪʝʤʘ ʚʤʝʩʪʝ ʩ 

ʧʨʠʙʦʨʦʤ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ, ʭʨʘʥʠʪʴ, ʘʨʭʠʚʠʨʦʚʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʦ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʠ ʠ ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʩʪʘʪʫʩʝ, ʩʦʩʪʦʷʥʠʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, 

ʦʰʠʙʢʘʭ ʠ ʥʘʨʫʰʝʥʠʷʭ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʝʞʝʜʥʝʚʥʦ ʚ ʚʠʜʝ XML-ʪʘʙʣʠʮ, 

XLS-ʪʘʙʣʠʮ ʠ ʘʢʪʠʚʥʳʭ 2D ʤʦʜʝʣʝʡ ʥʘ ʧʣʘʪʬʦʨʤʝ IoT, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʝʞʝʜʥʝʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʘʥʠʡ, ʩʦʩʪʦʷʥʠʷ ʧʨʠʙʦʨʦʚ, ʘʥʘʣʠʟʦʚ ʠ ʝʞʝʤʝʩʷʯʥʳʭ 

ʙʠʣʣʠʥʛʦʚʳʭ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʦʚ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ɹʣʘʛʦʜʘʨʷ ʥʦʚʳʤ 

ʘʣʛʦʨʠʪʤʘʤ ʠ ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʙʲʝʤʫ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʘʛʨʝʛʠʨʦʚʘʪʴ, ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʳ IoT ʤʦʛʫʪ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʆʨʛʘʥʠʟʘʮʠʝʡ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ [3]. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʢʨʳʪʠʝ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ 

ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʦʧʝʨʘʮʠʡ 
ʦʛʨʦʤʥʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ 

ʫʤʝʥʴʰʝʥʠʝ ʠʟʜʝʨʞʝʢ, ʧʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ 

ʨʘʩʭʦʜʦʚ   
ʪʨʫʜʥʦʩʪʠ ʚ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʩʦʤʥʠʪʝʣʴʥʘʷ ʘʥʦʥʠʤʥʦʩʪʴ ʜʘʥʥʳʭ  

 

ɺ ʩʠʩʪʝʤʝ ɸʉʂʋɺ ʧʨʦʚʦʜʥʳʝ ʤʦʜʫʣʠ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʘʭ. ɺ 

ɾʂʍ ʦʥʠ ʨʝʜʢʦʩʪʴ. ʅʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʄʂɼ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚ ʥʦʚʦʩʪʨʦʡʢʘʭ. 

ʂ ʚʦʜʦʤʝʨʫ ʧʦʜʚʦʜʠʪʩʷ ʩʣʘʙʳʡ ʢʘʙʝʣʴ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʜʘʥʥʳʝ ʩ ʫʯʝʪʥʳʭ 

ʧʨʠʙʦʨʦʚ ʧʝʨʝʜʘʶʪʩʷ ʢ ʢʦʥʮʝʥʪʨʘʪʦʨʫ, ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʚʩʝ ʩʯʝʪʯʠʢʠ, ʚʢʣʶʯʝʥʥʳʝ ʚ 

ɸʉʂʋɺ. ʉ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠʥʬʦʨʤʘʮʠʶ ʧʝʨʝʜʘʶʪ ʥʘ ʩʝʨʚʝʨ ʢʣʠʝʥʪʘ ʯʝʨʝʟ Ethernet-ʩʝʪʠ 

ʠʣʠ ʯʝʨʝʟ GSM-ʢʘʥʘʣ [1]. 

 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

30 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʥʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʧʨʠ ʤʘʣʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 

1000 ʤ ʦʪ ʚʦʜʦʤʝʨʘ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

ʠʩʧʦʣʴʟʫʝʪ GSM ʢʘʥʘʣ, ʧʦʵʪʦʤʫ 

ʭʦʨʦʰʦ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʧʦʩʣʝʜʥʝʡ 

ʤʠʣʠ 

ʧʨʠ ʧʨʦʨʳʚʝ ʢʘʙʝʣʷ ʩʣʦʞʥʦ ʚʳʷʩʥʠʪʴ ʤʝʩʪʦ 

ʧʨʦʨʳʚʘ, ʥʫʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʚʩʶ ʪʨʘʩʩʫ ʢʘʙʝʣʷ 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʦʥʪʘʞʘ ʚ ʟʘʩʝʣʝʥʥʳʭ ʄʂɼ  

 

ʀ ʥʘʢʦʥʝʮ, ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ LoraWAN. 

ʀʤʝʥʥʦ ʵʪʫ ʩʠʩʪʝʤʫ ʥʘʯʘʣʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚʥʝʜʨʷʪʴ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʫ. ɺ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ - ʘʚʪʦʥʦʤʥʦʩʪʴ, ʢʦʪʦʨʫʶ LoraWan 

ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ. ʅʘ ʧʨʘʢʪʠʢʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʵʪʦʪ ʪʠʧ ʧʝʨʝʜʘʯʠ, 

ʧʦʢʘʟʘʣʠ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʘʚʪʦʥʦʤʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʚʳʩʦʢʫʶ çʚʳʞʠʚʘʝʤʦʩʪʴè ʚ 

ʩʘʤʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʨʘʜʠʦʤʦʜʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʢʪʠʚʠʨʫʝʪʩʷ ʠ ʥʘʯʠʥʘʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ 1 ʨʘʟ ʚ ʩʫʪʢʠ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʥʘʩʪʨʦʡʢʠ. ʇʦʢʘʟʘʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʦʙʣʘʯʥʳʡ ʩʝʨʚʝʨ ʥʘ ʇʆ OrionMeter. ʉʝʨʚʠʩ ʧʣʘʪʥʳʡ (ʤʝʩʷʮ ʘʙʦʥ ʧʣʘʪʳ ʩʦʩʪʘʚʣʷʝʪ 147 

ʪʝʥʛʝ) [4].  

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʘʚʪʦʥʦʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦ 

10 ʣʝʪ ʩ ʦʜʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʥʦʛʦ ɸɸ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʩʚʝʨʭʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ LoRa ʚ ʨʝʞʠʤʝ 

ʧʨʠʸʤʘ ʜʘʥʥʳʭ ʦʪ 9,7 ʄɸ, ʧʝʨʝʜʘʯʠ ʦʪ 40 ʄɸ, ʩʥʘ 

ʦʪ 200 ʅɸ 

ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʦʙʣʘʯʥʳʡ 

ʩʝʨʚʝʨ ʥʘ ʇʆ, ʘ ʩʝʨʚʠʩ ʷʚʣʷʝʪʩʷ 

ʧʣʘʪʥʳʤ 

ʚʳʩʦʢʦʡ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʙʣʘʛʦʜʘʨʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʤʦʜʫʣʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʥʘ 20 ʜɹ 

ʥʠʞʝ ʰʫʤʘ. 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʟʘʚʠʩʠʪ 

ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʜʘʯʠ  (ʦʪ 100-

200 ʙʠʪ/ʩ ʜʦ 10-20 ʜʝʩʷʪʢʦʚ 

ʢʙʠʪ/ʩ) 

ʤʦʜʝʤ ʠ ʩʯʝʪʯʠʢ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʧʘʨʝ 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʜʠʦʤʦʜʝʤ 

 

ɸʨʭʠʚʘʮʠʷ ʜʘʥʥʳʭ ʫʯʝʪʘ ʚʦʜʳ. ɸʨʭʠʚʘʮʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʭʨʘʥʝʥʠʠ ʝʝ ʚ ʙʦʣʝʝ ʫʜʦʙʥʦʤ ʚʠʜʝ. ɸʨʭʠʚʘʮʠʷ ʪʘʢʞʝ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʞʘʪʠʷ ʜʘʥʥʳʭ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʜʣʷ ʩʠʩʪʝʤ ʫʯʝʪʘ ʚʦʜʳ ʘʨʭʠʚʘʮʠʷ 

ʧʦʢʘʟʘʥʠʡ ʚʘʞʥʘ ʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

- ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʪʝʯʝʢ; 

- ʚʳʷʚʣʝʥʠʝ ʧʝʨʝʙʦʝʚ ʧʦʩʪʘʚʦʢ ʚʦʜʳ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʧʳʪʢʠ ʚʩʢʨʳʪʠʷ; 

- ʫʜʦʙʩʪʚʦ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ [5]. 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʜʘʥʥʘʷ ʦʧʮʠʷ ʧʦʤʦʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʦʨʛʘʥʘʤ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʪʨʝʙʠʪʝʣʷʤ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ (ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʠ 

ʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʚʦʜʳ ʜʣʷ ʦʧʣʘʪʳ). ɼʣʷ ʦʨʛʘʥʦʚ ʚʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʪʝʯʝʢ ʧʦʟʚʦʣʷʝʪ ʚʦʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʪʴ ʠ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʤʘʩʰʪʘʙʥʦʡ ʘʚʘʨʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʨʝʤʦʥʪʦʤ. 

ɼʣʷ ʘʨʭʠʚʘʮʠʠ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠ ʪʠʧʳ ʭʨʘʥʝʥʠʷ, ʧʦ 

ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʷʚʥʳʤ ʣʠʜʝʨʦʤ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʝʪʩʷ ʢʦʣʦʥʦʯʥʳʡ ʪʠʧ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ. ʀʤʝʥʥʦ ʢʦʣʦʥʦʯʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ 

ʜʝʩʷʪʢʠ ʨʘʟ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʙʲʸʤʳ ʭʨʘʥʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʟʘ ʩʯʸʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʨʝʩʩʠʠ ʢʦʣʦʥʦʢ. ʅʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʦʙʲʸʤʘʭ ʩʠʩʪʝʤʳ ʦʩʦʙʝʥʥʦ 

ʵʬʬʝʢʪʠʚʥʳ ʭʨʘʥʠʣʠʱʘ ʩ ʪʝʭʥʦʣʦʛʠʝʡ In-memory.  



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʪʘʢʦʛʦ ʪʠʧʘ ʘʨʭʠʚʘ ʥʝʦʙʭʦʜʠʤʘ ʧʦʢʫʧʢʘ ʩʝʨʚʝʨʦʚ ʩ ʙʦʣʴʰʠʤ 

ʦʙʲʸʤʦʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï ʙʦʣʝʝ 8Tb ʠ ʚʳʰʝ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʝʥʠʝ SAP HANA ʚ 

ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʉʝʨʚʝʨ SAP HANA ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʘʨʜʦʚ ʟʘʧʠʩʝʡ ʚ 

ʨʝʞʠʤʝ online, ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʚʥʝʜʨʝʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʭʦʨʦʰʦ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥ. ʇʦʢʫʧʢʫ ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʞʝʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʪʦʣʴʢʦ ʩʨʝʜʥʠʡ ʠ 

ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ. ɼʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ 

MemSQL ʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ ʩʝʨʴʸʟʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ 

ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʦʩʪʨʦʠʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ [6, 

ʩ. 21]. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʫʤʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʤʝʩʪʘ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʧʦʜʩʠʩʪʝʤʳ ʘʨʭʠʚʘ, ʢʦʪʦʨʘʷ ʚ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ ʦʧʝʨʠʨʫʝʪ ʥʝ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʘ ʧʦ ʙʣʦʢʘʤ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʦʡ ʙʣʦʢ ʜʣʷ ʘʨʭʠʚʘ ʬʘʡʣʦʚ ʷʚʣʷʝʪʩʷ 

ʮʝʣʳʤ ʬʘʡʣʦʤ. 

ɺʳʚʦʜʳ. ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʧʦʚʳʩʠʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʩʯʝʪʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʧʠʪʴʝʚʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʦʚʳʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ ʚʦʜʥʳʤ ʙʘʣʘʥʩʦʤ ʦʙʲʝʢʪʘ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɼʣʷ ʧʦʩʪʘʚʱʠʢʦʚ ʚʦʜʳ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʞʝʪ ʚʳʷʚʠʪʴ ʤʝʩʪʦ 

ʫʪʝʯʢʠ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʪʨʫʙʳ ʠʣʠ ʬʘʩʦʥʘ ʠ ʧʨʝʜʦʩʪʘʚʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʘʢʪʠʯʝʩʢʠʭ 

ʥʦʨʤʘʪʠʚʘʭ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʫʣʫʯʰʝʥʠʷ 

ʩʫɦʝʩʪʚʫʶʱʠʭ ʚʦʜʦʧʨʦʚʦʜʦʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ ʠ ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ 

ʚʦʜʦʤʝʨʦʚ ʚʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʟ ʥʠʭ. ʇʨʠ 

ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʠ ʜʣʷ ʧʨʠʙʦʨʘ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʠ 

ʚʳʛʦʜʥʫʶ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʜʘʯ. ʆʧʪʠʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ ʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʣʦʥʦʯʥʳʡ ʪʠʧ ʩ ʵʬʬʝʢʪʠʚʥʳʤʠ ʭʨʘʥʠʣʠʱʘʤʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʶ In-memory.  
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ʉʋʈɽʊʊɽʈɼɽɻɯ תʃɻɯʅɯ ʊɸʅʋ 

 

ɸשʜʘʧʪʘ. ʊʘʥʫ ʤʝʭʘʥʠʟʤʽ ʞʘʨʳץʪʳץ ʥװʢʪʝʣʝʨʽʤʝʥ ʝʤʝʩ, ʩʫʨʝʪʪʝʛʽ ʧʨʠʤʠʪʠʚʪʝʨ 

ʤʝʥ ʦʣʘʨʜʳש ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʳײץ שʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʽ ʢʝʨʝʢ. 

ɹײʣ ʤʘץʘʣʘʜʘ ʝʛʝʨ ʩʫʨʝʪʪʝ ʘץʧʘʨʘʪ ʤᴅʪʽʥʤʝʥ ʙʝʨʽʣʩʝ, ʦʥʜʘ ʪʘʥʫ ʪʘשʙʘʣʘʨʜʳש 

 .ʘʥסʨʛʽʟʽʣʫʽ ʢʝʨʝʢ ʝʢʝʥʽ ʘʡʪʳʣװʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʞ ץʨʳʣʳʤʜʳײץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩʠʥʪʘʢʩʠʩʪʽʢ ʘʥʘʣʠʟʘʪʦʨ, ʢʦʜʪʘʣסʘʥ ʘץʧʘʨʘʪ, ʧʨʠʤʠʪʠʚ 

ʩʳʟʙʘʣʘʨʳ. 

Abstract. The recognition mechanism should operate not with brightness points, but 

with structural features of primitives and their combinations in the image. This article 

discusses if the information in the image is represented by text, then recognition should be 

carried out with the structural features of the characters. 

Keywords: Parser, Encoded information, primitive outlines. 

ɸʥʥʦʪʘʮʠʷ. ʄʝʭʘʥʠʟʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʦʣʞʝʥ ʦʧʝʨʠʨʦʚʘʪʴ ʥʝ ʪʦʯʢʘʤʠ ʷʨʢʦʩʪʠ, ʘ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʤʠʪʠʚʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ ʚ ʠʟʦʙʨʘʞʝʥʠʠ. ɺ ʵʪʦʤ 

ʩʪʘʪʴʠ ʨʘʩʤʦʪʨʝʥʦ ʝʩʣʠ ʞʝ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʢʩʪʦʤ, ʪʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʠʤʚʦʣʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ, ɿʘʢʦʜʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʥʘʯʝʨʪʘʥʠʷ ʧʨʠʤʠʪʠʚʦʚ. 

 

 

ʂɯʈɯʉʇɽ 

 ʳʣʳʤʠס ʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝװʟʦʨ. ʂ ץʫʰʳʣʳסʳʟʳץ ʣʛʽʥʽ ʪʘʥʫ ʤᴅʩʝʣʝʩʽʥʝװ ʜʘשʘʟʽʨʛʽ ʪʘפ

ʞʘשʘʣʳץʪʘʨʜʳש ʞʝʤʽʩʽʥ ʢʝʟʜʝʩʪʽʨʫʛʝ ʙʦʣʘʜʳ: ʤᴅʪʽʥʜʝʨʜʽ ʙʽʣʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ 

 שʡʝʩʽ, ʪʘʩ ʞʦʣʤʝʥ ᴇʪʝʪʽʥ ʘʚʪʦʤʦʙʠʣʴ ʞʦʣʜʘʨʳʥʳװʨʘʣʜʘʨ, ʙʝʪ - ᴅʣʧʝʪʪʽ ʪʘʥʫ ʞײץ

ʥᴇʤʽʨʣʝʨʽʥ ʪʘʥʫ, ʩʦʥʜʘʡ - ʘץ ʘʜʘʤʥʳש ʵʤʦʮʠʦʥʘʣʜʳ ʞʘסʜʘʡʳʥ ʙʝʪ - ᴅʣʧʝʪʽ ʘʨץʳʣʳ ʪʘʥʫ 

ʞװʡʝʩʽ [1]. ʄʽʥʜʝʪʪʝʨʜʽש ʢװʨʜʝʣʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʙʽʥʝʩʝ ʙʘסʳʪʳ ʪʘʨ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʪʘʥʫ ʞװʡʝʣʝʨʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʄײʥʜʘʡ ʞװʡʝʣʝʨʜʽ ʞʘʩʘʫ 

ᴅʣʜʝץʘʡʜʘ ץʘʨʘʧʘʡʳʤ: ʢʽʰʽ ʧᴅʥʜʽʢ ʘʡʤʘץ ʞᴅʥʝ ʞװʡʝʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ ʞʦסʘʨʳ ʝʤʝʩ. 

ʊᴇʤʝʥʜʝ ʞʦʙʘʣʘʨʜʳש ʦʩʳ ʪװʨʽʥʝ ץʘʪʳʩʪʳ ʰʝʰʽʤ ײʩʳʥʳʣʘʜʳ. 

ʅɽɻɯɿɻɯ ɹᴆʃɯʄ 

ʉʫʨʝʪʪʽ ײʷʰʳץʪʘʨ ʤʘʩʩʠʚʽ (ʧʠʢʩʝʣʴʜʝʨ) ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʫ ʦʥʳ ʬʘʡʣʜʘ ʩʘץʪʘʫסʘ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ װʣʛʽʥʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳסשʘʡʣʳ. ɹʽʨʘץ ʙײʣ ʢᴇʨʽʥʽʩʪʽ ʪʠʽʤʜʽ ʪʘʥʫ 

ʧʨʦʮʝʜʫʨʘʩʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʳסשʘʡʣʳ ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʤʘʡʜʳ, ᴇʡʪʢʝʥʽ ʘʙʩʪʨʘʢʮʠʷʥʳש 

ʪᴇʤʝʥ ʜʝשʛʝʡʽ (ʧʠʢʩʝʣʴʜʝʨ) ʝʩʝʧʪʝʫʣʝʨʜʽש ʥʝʛʽʟʩʽʟ ʢװʨʜʝʣʽʣʽʛʽʥʝ ᴅʢʝʣʝʜʽ. ɽש ʙʘʩʪʳʩʳ, "ʪʝש 

ʜᴅʨʝʞʝʜʝ" ʪʘʥʫ ʧʨʦʮʝʩʽʥʜʝ ʤʘסʳʥʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʞᴅʥʝ ʤʘשʳʟʜʳ ʝʤʝʩ ʤʘשʳʟʜʳ ʙᴇʣʽʢʪʝʨ 

ʜʝ ʝʩʢʝʨʽʣʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ, ʧʠʢʩʝʣʴʜʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʘʣʜʳʤʝʥ ʘʨʥʘʡʳ ʢʽʪʘʧʭʘʥʘ ײץʨʫ 

 ʢᴇʤʝʛʽʤʝʥ ʩʽʟ ʙʠʟʥʝʩ ʞʘʩʘʡ ʘʣʘʩʳʟ. [2] שʘʞʝʪʪʽʣʽʛʽʥʝ ᴅʢʝʣʝʜʽ, ʦʥʳץ

ᴄʨ ʪʘשʙʘʥʳש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ. ʄײʥʳ ʢʝʟ-ʢʝʣʛʝʥ ʘʣʛʦʨʠʪʤ ʝʩʢʝʨʝʜʽ. 

ʅʝʣʽʢʪʝʥ ʦʩʳ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽש ʜʝʨʝʢʩʽʟ ʜʝשʛʝʡʽʥʝ ʙʽʨʜʝʥ ʘʫʳʩʧʘʩץʘ? ʄʝʥ ʪʫʨʘ  ʦʩʳ ʦʡʜʳ 

 .ʩʳʥʘʤʳʥײ

ʄʝʥʽש ʦʡʳʤʰʘ, ʪʘʥʫ ʤʝʭʘʥʠʟʤʽ ʞʘʨʳץ ʥװʢʪʝʣʝʨʽʤʝʥ ʝʤʝʩ, ʩʫʨʝʪʪʝʛʽ ʧʨʠʤʠʪʠʚʪʝʨ 

ʤʝʥ ʦʣʘʨʜʳש ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʳײץ שʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʽ ʢʝʨʝʢ. 

ɽʛʝʨ ʩʫʨʝʪʪʝ ʘץʧʘʨʘʪ ʤᴅʪʽʥʤʝʥ ײʩʳʥʳʣʩʘ, ʦʥʜʘ ʪʘʥʫ ʪʘשʙʘʣʘʨʜʳײץ שʨʳʣʳʤʜʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʞװʨʛʽʟʽʣʫʽ ʢʝʨʝʢ. ʆʣ װʰʽʥ ʙʽʟ, ʙʽʨʽʥʰʽʜʝʥ, ʬʦʨʤʘʤʳʟ-ʧʨʠʤʠʪʠʚʪʝʨʜʽש 
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ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʫʨʝʪʪʝʫ, ʝʢʽʥʰʽʜʝʥ, ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽʥʽש ᴇʟʽʥ - ᴇʟʽ ʘʰʫ-ʤʘʟʤײʥʜʳ ʨʘʩʪʨʜʘʥ 

 ʣ ʙʝʣʛʽʣʽײʥʜʘʡ ʢʦʥʪʝʢʩʪʝ ʪʘʥʫ-ʙײʙʘʡʣʘʥʳʩʪʘʨ ʢʘʨʪʘʩʳʥʘ "ʘʫʜʘʨʫ" ʢʝʨʝʢ. ʄ ץʨʳʣʳʤʜʳײץ

 .ʝ ʝʤʝʩשʘ ʝʰʪʝץʨʳʣʳʤʜʘʨʜʳ ʽʟʜʝʫʜʝʥ ʙʘʩײץ ʨʳʣʳʤʜʘʨ ʢʘʨʪʘʩʳʥʘʥ ʙʝʣʛʽʣʽײץ

ʇʨʠʤʠʪʠʚʪʝʨʜʽ (ʩʦʥʳש ʽʰʽʥʜʝ ʪʘשʙʘʣʘʨʜʳ) ʨʝʩʽʤʜʝʫʛʝ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ, ʤײʥʜʘ 

ᴅʨʪװʨʣʽ ʙʝʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʞʽʢʪʝʫʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ (ʤʳʩʘʣʳ, ʞʘʣʧʳ ʙᴇʣʽʢʪʝʨ ʙʦʡʳʥʰʘ) 

ʙʘʨʣʳץ ʪʘשʙʘʣʘʨʜʳש ʩʳʟʙʘʣʘʨʳʥ ʙʝʣʛʽʣʝʫ ץʘʞʝʪ. ʉʫʨʝʪ 1 ʞʽʢʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 

ʉʫʨʝʪ 1. ɸʨʘʙ ʩʘʥʜʘʨʳʥʜʘסʳ ʞʘʣʧʳ ʙᴇʣʽʢʪʝʨʜʽ ʘʥʳץʪʘʫ ʥᴅʪʠʞʝʩʽ 
 

ɹʘʡʣʘʥʳʩʪʳ ײץʨʳʣʳʤʜʘʨ ʢʘʨʪʘʩʳʥʜʘסʳ ʢʝʩʢʽʥʜʽ ʜʝʢʦʜʪʘʫ װʰʽʥ ʪװʡʽʥ ʥװʢʪʝʣʝʨʽʥʽש 

 ʞᴅʥʝ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ (ʨʜʝ ʝʩʢʝʨʝ ʦʪʳʨʳʧװʢʦʦʨʜʠʥʘʪʪʘʨʜʳ ʤʽʥʜʝʪʪʽ ʪ) ʨʳʣʳʤʳʥʘʥײץ

ʩʳʟʳץʪʘʨʜʘʥ - ʛʨʘʬʪʘʥ ʪײʨʘʪʳʥ ʢᴇʨʽʥʽʩ ʝץ שʦʣʘʡʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʨʣʳץ ʘʨʪʳץ 

ʟʘʪʪʘʨʜʳ ʢʝʩʽʧ ʪʘʩʪʘסʘʥʜʘ, ʙʽʟ ʦʜʘʥ ᴅʨʽ ᴇשʜʝʫʛʝ ʙʦʣʘʪʳʥ ʘʡץʳʥ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ 

 ʨʳʣʳʤʜʳ ʘʣʘʤʳʟ. [3]ײץ ʘʨʘʧʘʡʳʤץ

 

 

ʉʫʨʝʪ  2. ʊʘʥʫ ʞװʡʝʩʽʥʽש ʞʘʣʧʳ ײץʨʳʣʳʤʳ 
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ᴄʨʽ ץʘʨʘʡ ᴇשʜʝʫ ʜʝʛʝʥʽʤʽʟʛʝ-ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʩʳʟʳץʪʘʨʳ ʙʘʨ ץʘʨʘʧʘʡʳʤ ᴅʨʝʢʝʪʪʝʨ 

(ʤʳʩʘʣʳ, ʝʢʽʜʝʥ ʙʽʨ ʦʨʪʘʰʘ ʩʳʟʳץʪʳ ʝʩʝʧʪʝʫ) ʞᴅʥʝ ʢװʨʜʝʣʽ ᴅʨʝʢʝʪʪʝʨ (ʤʳʩʘʣʳ, ʙʽʨʥʝʰʝ 

ʢʘʨʪʘʥʳ ץʘʙʘʪʪʘʨסʘ ʩʘʣʫ) ʞᴅʥʝ, ᴅʨʠʥʝ, ʢʘʨʪʘʜʘʥ ײץʨʳʣʳʤʜʘʨʜʳ ʽʟʜʝʫʜʽ ʞʘʪץʳʟʘʤʳʟ. 

ɾײʤʳʩʪʳש ʘʨʘʣʳץ ʥᴅʪʠʞʝʣʝʨʽ ʞװʡʝʥʽש ʢʘʨʪʘ ʙᴇʣʽʢʪʝʨʽʥʽײץ שʨʳʣʳʤʳʥʳש ʘʥʳץʪʘʤʘʣʳץ 

 ʧʘʨʘʪ ʪʫʨʘʣʳ ʙʦʣʞʘʤʜʘʨʳץʘʥ ʘסʨʳʣʳʤʜʘʨʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʫ ʜᴅʣʜʽʛʽʥʝ ʥʝʛʽʟʜʝʣʽʧ ʢʦʜʪʘʣײץ

ʙʦʣʫʳ ʢʝʨʝʢ. ɹʦʣʞʘʤʜʘʨ ʞʘʣʧʳʣʘʥʘʜʳ ʞᴅʥʝ ʞײʤʳʩ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʨʝʫ סʘʥʘ ʝʤʝʩ ʦʜʘʥʜʘ 

ʢᴇʧ ʙʦʣʫʳ ʤװʤʢʽʥ ʢʘʨʪʘʥʳ ʪװʩʽʥʜʽʨʫ ʥײʩץʘʣʘʨʳʥ ײץʨʘʡʜʳ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳש ʙᴅʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʘʥʫ ʞװʡʝʩʽʥʽײץ שʨʳʣʳʤʳ ʞʘʣʧʳ 

ʪװʨʜʝ ʙʦʣʞʘʤʜʘʨʜʳ ײץʨʫʜʳש ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʙʳʣʜʘʫʜʳש ʙʘʡʣʘʥʳʩʪʳ ʽʰʢʽ ʞװʡʝʣʝʨʽʥʽש 

ʪʦʙʳ ʨʝʪʽʥʜʝ ײʩʳʥʳʣʫʳ ʤװʤʢʽʥ, ʙײʣ 2 - ʩʫʨʝʪʪʝ ʥʘץʪʳ ʢᴇʨʩʝʪʽʣʛʝʥ. [4] 

ɹʦʣʞʘʤ ʞʘʩʘʫʜʳש ʽʰʢʽ ʞװʡʝʩʽ ʢʘʨʪʘʥʳש ʙʘʩʪʘʧץʳ ײץʨʳʣʳʤʳʥ ʩʠʥʪʘʢʩʠʩʪʽʢ 

ʘʥʘʣʠʟʘʪʦʨʜʘʥ ʰʠʬʨʣʘʥסʘʥ ʢʝʩʢʽʥʤʝʥ ʘʣʘʜʳ ʞᴅʥʝ ʦʥʳ ʩʪʘʥʜʘʨʪʪʘʨʤʝʥ ʩᴅʡʢʝʩʪʽʢʪʝʨʜʽ 

ʽʟʜʝʡ ʙʘʩʪʘʡʜʳ. ʊʨʠʚʠʘʣʜʳ ʝʤʝʩ ʞʘסʜʘʡʜʘ ʩᴅʪʪʽ ʽʟʜʝʫ װʰʽʥ ײץʨʳʣʳʤʜʳ ᴇʟʛʝʨʪʫ 

ʝʨʝʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ ᴇʟʛʝʨʪʫ ץʘʞʝʪ ʙʦʣʘʜʳ. ɹײʣ ʝʨʝʞʝʣʝʨ ʙʦʣʞʘʤ ʞʘʩʘʫʜʳש ʽʰʢʽ ʞװʡʝʩʽʥʽש 

"ʪᴅʞʽʨʠʙʝʩʽʥʽש" ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʤʦʜʠʬʠʢʘʮʠʷʣʘʫ 

ʝʨʝʞʝʣʝʨʽʥ ץʦʩʫʜʳש ʽʰʢʽ ʞװʡʝʩʽ ץʘʣʳʧʪʘʩʘʜʳ. ɹʘʨʣʳץ ᴅʨʝʢʝʪʪʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʽʰʢʽ 

ʞװʡʝ ʙʦʣʞʘʤ ʞʘʩʘʫʳ ʢʝʨʝʢ. ɹʦʣʘʰʘץʪʘ ʙײʣ ʙʦʣʞʘʤ ʙʦʣʞʘʤʜʘʨʜʳש ʽʰʢʽ ʞװʡʝʩʽʤʝʥ 

ᴇשʜʝʣʝʜʽ. ɹײʣ ʽʰʢʽ ʞװʡʝʥʽש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛ-̔ʘʣʳʥסʘʥ ʙʦʣʞʘʤʜʘʨʜʳ ʞʘʣʧʳʣʘʫ ʞᴅʥʝ ʙᴇʣʫ 

ʘʨץʳʣʳ ʙʽʨ-ʙʽʨʽʥʝʥ ʝʢʽʥʰʽʩʽʥʝ ʘʫʳʩʳʧ, ʙʽʨʥʝʰʝ ʣʦʛʠʢʘʣʳץ ʜʝשʛʝʡʜʝ ʞײʤʳʩ ʽʩʪʝʫ 

ʤװʤʢʽʥʜʽʛʽ. [5] 

ʄʝʥ ʪʽʧʪʽ ʰʝʢʪʝʫʣʽ ʪʘשʙʘʣʘʨʳ ʙʘʨ 2 ᴇʣʰʝʤʜʽ ʢʝʩʢʽʥʜʽ (ʩʽʟ ץʘʟʽʨ ʦץʳʧ ʦʪʳʨסʘʥ 

ʤᴅʪʽʥ) ץʘʙʳʣʜʘʫ ʙʽʟʜʽש ʤʠʳʤʳʟʜʘʥ ᴅʨʽʧʪʝʨ ʜʝשʛʝʡʽʥʝʥ-ʩᴇʟʜʝʨʛʝ, ʘʣ ʩᴇʟʜʝʨʜʝʥ ï ʩᴇʟ 

ʪʽʨʢʝʩʪʝʨʽʥʝ, ʷסʥʠ ʩʝʤʘʥʪʠʢʘʣʳץ ʜʝשʛʝʡʛʝ "ʘʫʳʩʫ" ʤװʤʢʽʥʜʽʛʽʥ ʪʘʣʘʧ ʝʪʝʪʽʥʽʥ ʘʪʘʧ ᴇʪʢʽʤ 

ʢʝʣʝʜʽ. ʊʠʽʩʽʥʰʝ, ʙʦʣʞʘʤʜʘʨʜʳ ʞʘʣʧʳʣʘʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳʣʘסʘʥ ʩʘʡʳʥ, ʙʦʣʞʘʤʜʘʨʜʳש 

ʽʰʢʽ ʞװʡʝʩʽ ʢʘʨʪʘ ײץʨʳʣʳʤʳʥ ʪװʩʽʥʜʽʨʫ ʥײʩץʘʣʘʨʳʥ ʞʘʩʘʡʜʳ. 

 ʦʨʳʪʳʥʜʳפ

 ʘʞʝʪ ʝʪʝʪʽʥ ᴇʪʝץ ʡʝʜʝ ʢᴇʧʪʝʛʝʥ ʥʶʘʥʩʪʘʨʜʳ ʝʩʢʝʨʫʜʽװʘʥ ʞסʣ ʞʦʙʘʣʘʥײʣʛʽʥʽ ʪʘʥʫ-ʙת

ʢװʨʜʝʣʽ ʧʨʦʮʝʩʩ. ɹʽʨʘץ, ʰʳʥ ʤᴅʥʽʥʜʝ, ʦʣʘʨ ץʘʡʪʘʣʘʥʳʧ ʦʪʳʨʘʜʳ. ɽש ʙʘʩʪʳʩʳ, ʤʝʥʽש 

ʦʡʳʤʰʘ, ʙʽʨʥʝʰʝ ʣʦʛʠʢʘʣʳץ ʜʝשʛʝʡʣʝʨʜʝ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ײץʨʳʣʳʤʜʘʨʜʘסʳ ʰʝʢʪʝʫʣʽ 

ᴅʨʝʢʝʪʪʝʨ (ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʘʥ ʪʫʳʥʜʘʡʪʳʥ ᴅʨʝʢʝʪʪʝʨ) ʪʽʟʙʝʛʽ ʨʝʪʽʥʜʝ ײʩʳʥʳʣʘʪʳʥ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʘʨʘʧʘʡʳʤ ʪʘʥʫ ʧʨʠʥʮʠʧʽ. 
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ʕɺɸʂʋɸʎʀʗʅʓ ʍɸɹɸʈʃɸʋ ɾᴄʅɽ ɹɸʉפɸʈʋ ɾתʁɽʉɯʅ ʊɸʃɼɸʋ 

ɸשʜʘʧʪʘ. ɸʧʘʪʪʳץ ʞʘסʜʘʷʪʪʘʨ ʦʨʳʥ ʘʣסʘʥ ʢʝʟʜʝ ʘʜʘʤʜʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʞᴅʥʝ 

ʤʘשʳʟʳ ʙʘʨ ʦʙʲʝʢʪʽʣʝʨʜʽ ץʦʨסʘʫ ʙʘʩʪʳ ʤʽʥʜʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʕʚʦʢʫʘʮʠʷʥʳ ʭʘʙʘʨʣʘʫ 

ʞᴅʥʝ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʳʧ ʪʠʽʤʜʽ ʰʝʰʫ ץʘʞʝʪ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ ᴇʨʪ 

 ʽʰʽʥʜʝ שʘʨʪʫʳ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʳ שʳʥʳסʳʰʪʳסʪʘʣץʩʘ שʡʝʣʝʨʽʥʽװʘʫʽʧʩʽʟʜʽʢ ʞץ

ʦʙʲʝʢʪʽʜʝʛʽ ᴇʨʪ ʢʝʟʽʥʜʝʛʽ ʘʜʘʤʜʘʨʜʳ ʭʘʙʘʨʜʘʨ ʝʪʫ ʞᴅʥʝ ʵʚʘʢʫʘʮʠʷʣʘʫʜʳ ʙʘʩץʘʨʫ, ᴇʨʪ 

ʜʘʙʳʣʳʥʳש ʞװʡʝʣʝʨʽ.  ʆʩʳ ʤᴅʩʝʣʝʨʣʝʨ ʪʫʨʘʩʳʥʜʘ ʤʘץʘʣʘʜʘ ʵʚʘʢʫʘʮʠʷʥʳ ʭʘʙʘʨʣʘʫ ʞᴅʥʝ 

ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʪʠʧʪʘʨʳ ʙʦʡʳʥʰʘ ʩʠʧʘʪʪʘʤʘʣʘʨ ʙʝʨʽʣʜʽ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʘʧʘʪ, ʵʚʘʢʫʘʮʠʷ, ʵʚʘʢʫʘʮʠʷʥʳ ʭʘʙʘʨʣʘʫ, ʵʚʘʢʫʘʮʠʷʥʳ ʙʘʩץʘʨʫ 

ʞװʡʝʩʽ, ᴇʨʪ, ᴇʨʪ ʩʘʣʜʘʨʳ, ʜʳʙʳʩʪʳץ ʭʘʙʘʨʣʘʫ, ʩʠʛʥʘʣ, ʥײʩץʘʫʣʳס ,ץʠʤʘʨʘʪ.  

ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ ʠ ʟʘʱʠʪʘ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʩʠʩʪʝʤʫ ʦʧʦʚʝʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ. ɺ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʩʠʩʪʝʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʥʘ 

ʦʙʲʝʢʪʝ, ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ.. ʆ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤʘʭ ʚ ʩʪʘʪʴʝ ʜʘʥʳ ʦʧʠʩʘʥʠʷ 

ʧʦ ʪʠʧʘʤ ʩʠʩʪʝʤ ʦʧʦʚʝʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʘʨʠʷ, ʵʚʘʢʫʘʮʠʷ, ʦʧʦʚʝʱʝʥʠʝ ʦʙ ʵʚʘʢʫʘʮʠʠ, ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ, ʧʦʞʘʨ, ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʘ, ʟʚʫʢʦʚʦʝ ʦʧʦʚʝʱʝʥʠʝ, ʩʠʛʥʘʣ, 

ʠʥʩʪʨʫʢʮʠʷ, ʟʜʘʥʠʝ. 

Abstract. In case of emergency situations, the main task is the safety of people and the 

protection of significant objects. It is necessary to organize and effectively solve the evacuation 

notification and management system. In solving this problem, it is urgent to improve the safety 

of fire safety systems, including warning and evacuation management systems in case of a fire 

at the facility, fire alarm systems. About these problems, the article describes the types of 

warning and evacuation management systems. 

Keywords: accident, evacuation, evacuation alert, evacuation management system, fire, 

fire consequences, sound alert, signal, instruction, building. 

 

ʂɯʈɯʉʇɽ 

 ᴇʥʝʨʢᴅʩʽʧʪʝʛʽ ʞᴅʥʝ ʘʪʦʤ ʵʣʝʢʪʨ שʪʳץʘʟʽʨʛʽ ᴇʤʽʨ ʪᴅʞʽʨʠʙʝʩʽ ʭʘʣʳפ

ʩʪʘʥʮʠʷʣʘʨʳʥʜʘסʳ ʘʧʘʪʪʘʨ, ʞʝʨ ʩʽʣʢʽʥʽʩʽ, ʩʫ, ʩʝʣ ʪʘʩץʳʥʜʘʨʳ, ץʘʨ ʢᴇʰʢʽʥʽ, ʦʨʤʘʥ ᴇʨʪʪʝʨʽ, 

ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʪʽ ʟʘʪʪʘʨ ʪᴇʛʽʣʛʝʥ ʢʝʟʜʝʛʽ, ʤײʥʘʡ ᴇשʜʝʫ ʟʘʫʳʪʪʘʨʳʥʜʘסʳ 

ʽʨʽ ᴇʨʪʪʝʨ ʢʝʟʽʥʜʝ ץʘʫʽʧʪʝʨʜʽש ʦʨʳʥ ʘʣʫʳʥʳש ʞʠʽʣʝʛʝʥʽʥ ʙʘʡץʘʡʤʳʟ. ɸʪʘʣʳʧ ᴇʪʢʝʥ 

ʪʝʭʥʦʛʝʥʜʽ ʞᴅʥʝ ʪʘʙʠסʠ ʩʠʧʘʪʪʘסʳ ʞʘסʜʘʷʪʪʘʨ ʢʝʟʽʥʜʝ ʭʘʣʳץʪʳץ שʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʤʘשʳʟʜʳ 

ʦʙʲʝʢʪʽʣʝʨʜʽ ײʡʳʤʜʘʩץʘʥ ʪװʨʜʝ ʵʚʘʢʫʘʮʠʷʣʘʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʕʚʘʢʫʘʮʠʷ ʞʦʩʧʘʨʳʥʳש ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ᴅʩʽʨʝʩʝ ᴇʨʪ ʩʘʣʜʘʨʳʥʘʥ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥ ʘʫʳʨʪʧʘʰʳʣʳץʪʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ װʣʢʝʥ ʨᴇʣ ʘʪץʘʨʘʜʳ. ᴆʨʪ ʪʫʨʘʣʳ 

ʭʘʙʘʨʣʘʤʘʥʳש ʞʘʫʘʧʪʳ ʙᴇʣʽʤʰʝʣʝʨʛʝ ʪʝʟ ʞʝʪʫʽ ץʘʫʽʧʪʽ ʞʦʶʜʘ ʫʘץʳʪʳʣʳ ʘʤʘʣ ץʦʣʜʘʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴆʨʪ ʙᴇʣʽʤʰʝʣʝʨʽʥʽש ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʜʝʛʽ ʙʘʡʣʘʥʳʩ ʢʘʥʘʣʜʘʨʳʥʳש 

ʰʘʧʰʘשʜʳסʳ ʤʝʥ ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʘʜʘʤ ײץʨʙʘʥʜʘʨʳʥʳש ʩʘʥʳ ʤʝʥ ʤʘʪʝʨʠʘʣʜʳץ ʟʘʨʜʘʧ 

ʪᴅʫʝʣʜʽ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ ᴇʨʪ ץʘʫʽʧʩʽʟʜʽʛʽ ʞװʡʝʣʝʨʽʥʽש: ᴇʨʪ ʜʘʙʳʣʳ, ʦʙʲʝʢʪʽʜʝʛʽ ᴇʨʪ 

ʢʝʟʽʥʜʝ ʘʜʘʤʜʘʨʜʳ ʭʘʙʘʨʜʘʨ ʝʪʫ ʞᴅʥʝ ʵʚʘʢʫʘʮʠʷʣʘʫʜʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ᴇʤʽʨʰʝשʜʽʛʽʥ 

ʘʨʪʪʳʨʫ ʤʘשʳʟʜʳ. 
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çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

36 

ʅɽɻɯɿɻɯ ɹᴆʃɯʄ 

ɸʧʘʪʪʳץ ʞʘסʜʘʷʪʪʘʨ ʦʨʳʥ ʘʣסʘʥ ʢʝʟʜʝ ʘʜʘʤʜʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʝʢʽ 

ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝʛʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʰʝʰʫ ʤʘשʳʟʜʳ. ʆʣʘʨ:  

1) ʦʙʲʝʢʪʽʣʝʨ ʢװʡʽʥʽש ʤʦʥʠʪʦʨʠʥʛ ʞᴅʥʝ ʦʙʲʝʢʪʽʣʝʨʜʝʥ ʘץʧʘʨʘʪʪʳ ʞʘʫʘʧ ץʘʡʪʘʨʫ 

 ;ʳʟʤʝʪʪʝʨʽʥʝ ʞʽʙʝʨʫץ

2) ʘʜʘʤʜʘʨ ʪʦʙʳʥʘ ʘץʧʘʨʘʪʪʳ ʞʽʙʝʨʫ ʢᴇʤʝʛʽʤʝʥ ʭʘʣʳץʪʳ ץʘʫʽʧ-ץʘʪʝʨ ʪʫʨʘʣʳ 

ʭʘʙʘʨʜʘʨ ʝʪʫ.  

ʕʚʘʢʫʘʮʠʷʥʳ ʭʘʙʘʨʣʘʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ (ʕʍɹɾ) ï ᴇʨʪʪʽש ʧʘʡʜʘ ʙʦʣʫʳ ʞᴅʥʝ 

ʵʚʘʢʫʘʮʠʷ ʞʦʣʜʘʨʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʫʘץʳʪʳʣʳ ʞʽʙʝʨʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʨʪ 

ʢʝʟʽʥʜʝ ʜװʨʙʝʣʝשʩʽʟ, ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ ץʦʩʫ ʘʨץʳʣʳ ʘʜʘʤʜʘʨʜʳ ץʘʫʽʧʩʽʟ 

ʵʚʘʢʫʘʮʠʷʣʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ  ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʤʝʥ ײʡʳʤʜʘʩʪʳʨʫ ʰʘʨʘʣʘʨʳʥʳש 

ʢʝʰʝʥʽ. ʕʍɹɾ  ᴇʨʪʪʽ ʘʥʳץʪʘʫ ʞװʡʝʣʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʦʨʥʘʪʫ ʢʦʤʘʥʜʘʣʳץ ʠʤʧʫʣʴʩʽʤʝʥ 

ʥʝʤʝʩʝ ʘʚʪʦʤʘʪʪʳ ʦʨʥʘʪʫ ʩʠʛʥʘʣʜʘʨʳ ʘʨץʳʣʳ ʜʠʩʧʝʪʯʝʨʽʤʝʥ (ʞʘʨʪʳʣʘʡ ʘʚʪʦʤʘʪʪʳ 

ʙʘʩץʘʨʫ) ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

 ɸʜʘʤʜʘʨʜʳ ʫʘץʪʳʣʳ ʭʘʙʘʨʜʘʨ ʝʪʫ ʞᴅʥʝ ʵʚʘʢʫʘʮʠʷʥʳ ʙʘʩץʘʨʫ סʠʤʘʨʘʪʪʳש ʪװʨʽʥʝ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʕʍɹɾ ײץʨʳʣʳʤʳʥ ᴅʟʽʨʣʝʫ, ץʘʫʽʧʩʽʟʜʽʢʪʽש ʙʘʩʪʳ ʞᴅʥʝ ʞʝʢʝ ʰʘʨʪʪʘʨʳʥʳש 

ʦʨʳʥʜʘʣʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ ʪʘשʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʫ 

ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. 

ʕʍɹɾ: ʦʨʳʥʜʘʣʘʪʳʥ ʬʫʥʢʮʠʷʣʘʨסʘ (ᴇʨʪ ʞʘסʜʘʡʳʥ ʭʘʙʘʨʣʘʫ, ᴇʨʪ ʞʘסʜʘʡʳʥ 

ʭʘʙʘʨʣʘʫ ʞᴅʥʝ ʵʚʘʢʫʘʮʠʷʥʳ ʙʘʩץʘʨʫ); ʭʘʙʘʨʣʘʫ ʪᴅʩʽʣʜʝʨʽʥʝ (ʜʳʙʳʩʪʳץ, ʩᴇʡʣʝʫ, ʞʘʨʳץʪʳץ, 

 ,ʘʥסʛʝʡʽʥʝ (ʘʚʪʦʤʘʪʪʳ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣשʨʘʤʘʣʳ); ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʜʝײץ

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣʤʘסʘʥ); ʭʘʙʘʨʣʘʫ ʤᴅʪʽʥʜʝʨʽʥʽש ʪʘʣסʘʫʳ ʤʝʥ ʢᴇʧʥײʩץʘʣʳʣʳסʳ ʞᴅʥʝ 

ʵʚʘʢʫʘʮʠʷ ײʡʳʤʜʘʩʪʳʨʫ ʩײʣʙʘʣʘʨʳʥʘ; ᴇʨʪʢʝ ץʘʨʩʳ ץʦʨסʘʥʳʩ ʞװʡʝʣʝʨʽʥʽש ʙʘʩץʘʣʘʨʳʤʝʥ 

ᴅʨʝʢʝʪʪʝʩʫ ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞʽʢʪʝʣʝʜʽ. 

 ʘʥ ʕʍɹɾ ᴇʟʽʥʝ ʩʘʡץʘʥ ʪᴅʞʽʨʠʙʝʣʝʥʽʧ ʞʘʪסʘ ʘʨʥʘʣסʠʤʘʨʘʪʪʘʨס ץʘʤʜʳסʦפ

ʩʠʧʘʪʪʘʤʘʣʘʨʳʤʝʥ 5 ʪʠʧʢʝ ʙᴇʣʽʥʝʜʽ  

1 ʢʝʩʪʝ - I ʪʠʧʪʝʛʽ ʞװʡʝʣʝʨ 

ʕʍɹɾ ʉʠʧʘʪʪʘʤʘʩʳ 

I ʊʀʇʊɽɻɯ ɾתʁɽʃɽʈ 

ɸʜʘʤʜʘʨסʘ ʜʳʙʳʩʪʳץ ʭʘʙʘʨʣʘʫʤʝʥ (ץʦשʳʨʘʫ, ʪʦʥʠʨʦʚʢʘʣʳ 

ʩʠʛʥʘʣ), çʐʳסʫè ʞʘʨʳץ ʥײʩץʘʫʣʳץʪʘʨʳʥ ץʦʩʫ ʞᴅʥʝ ץʦʟסʘʣʳʩʪʳ 

ʵʚʘʢʫʘʮʠʷʣʳץ ʰʳסʫ ʙʘסʳʪʪʘʨʳʥʘ ʢᴇʨʩʝʪʫʜʽ ץʦʩʫ (ץʘʞʝʪ ʙʦʣסʘʥ 

ʞʘסʜʘʡʜʘ). 

ɼʳʙʳʩʪʳץ ʭʘʙʘʨʣʘʫ ײץʨʘʣʜʘʨʳ ᴇʨʪ ʭʘʙʘʨʣʘסʳʰʳʥʳש ʽʩʢʝ ץʦʩʫʳ 

ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʘʣסʘʥʥʘʥ ʩʦש ʢʝʟʝʢʪʽ ץʳʟʤʝʪʢʝʨʣʝʨ ʽʰʽʥʝʥ 

ʞʘʫʘʧʪʳ ʘʜʘʤ ʪʘשʜʘʣʘʜʳ. 

ʉʠʛʥʘʣʜʘʨ סʠʤʘʨʘʪץʘ ʪʦʣʳץʪʘʡ ʙʽʨ ʤʝʟʛʽʣʜʝ ʥʝʤʝʩʝ 2 ʢʝʟʝשʜʝ 

ʪװʩʝʜʽ:  

 ;ʳʟʤʝʪʢʝʨʣʝʨʽʥʝץ ʠʤʘʨʘʪס (1

2) ʙʘʨʣʳץ ʢʦʥʪʠʥʛʝʥʪʢʝ ʭʘʙʘʨʣʘʥʘʜʳ. 

 

2 ʢʝʩʪʝ - II  ʪʠʧʪʝʛʽ ʞװʡʝʣʝʨ 

ʕʍɹɾ ʉʠʧʘʪʪʘʤʘʩʳ 

II ʊʀʇʊɽɻɯ ɾתʁɽʃɽʈ 

ɹʝʣʛʽʣʽ ʙʽʨ סʠʤʘʨʘʪʪʘסʳ (ᴇʨʪ ʙʦʣסʘʥ ʞʝʨʜʝʛʽ) ʘʜʘʤʜʘʨʜʳ סʘʥʘ 

ʞᴅʥʝ ʽʨʛʝʣʝʩ סʠʤʘʨʘʪʪʘʨʜʳ ʭʘʙʘʨʣʘʫ (ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ). 

ʍʘʙʘʨʣʘʫ ᴅʜʽʩʽ ï ʜʳʙʳʩʪʳץ (ץʦשʳʨʘʫ, ʪʦʥʠʨʦʚʢʘʣʳ ʩʠʛʥʘʣ), 

ʞʘʨʳץ ʞʳʧʳʣʳץʪʘסʳʰ ʩʠʛʥʘʣ ʘʨץʳʣʳ. 

ʍʘʙʘʨʣʘʫ ײץʨʘʣʜʘʨʳʥʳץ שʦʩʳʣʫʳ  ᴇʨʪ ʭʘʙʘʨʣʘסʳʰʪʘʨʳʥʳש ʽʩʢʝ 

 .ʨʝʜʽװʨʜʝ ʞװʦʩʳʣʫʳʥʘʥ ʢʝʡʽʥ ʘʚʪʦʤʘʪʪʳ ʪץ



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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3 ʢʝʩʪʝ - IIɯ ʪʠʧʪʝʛʽ ʞװʡʝʣʝʨ 

ʕʍɹɾ ʉʠʧʘʪʪʘʤʘʩʳ 

IIɯ ʊʀʇʊɽɻɯ 
ɾתʁɽʃɽʈ 

ɸʜʘʤʜʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʩᴇʡʣʝʫ ʞᴅʥʝ ʜʳʙʳʩʪʳץ 
ʭʘʙʘʨʣʘʫʤʝʥ, çʐʳסʫè ʞʘʨʳץ ʥײʩץʘʫʣʳץʪʘʨʳʥ ץʦʩʫ, ץʦʟסʘʣʳʩʪʳ 
ʵʚʘʢʫʘʮʠʷʣʳץ ʰʳסʫסʘ ʙʘסʳʪʪʘʡʪʳʥ ʞʘʨʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ץʦʩʫ 
 .(ʜʘʡʜʘסʘʥ ʞʘסʘʞʝʪ ʙʦʣץ)

ʕʍɹɾ ײץʨʳʣʳʤʜʘʨʳ ʩʠʛʥʘʣʜʘʨʜʳ ʞʽʙʝʨʫʜʽ ʙᴇʣʝʢ ʞᴅʥʝ 
 ʟʝʛʝװʪʘʨʳʥʘ ʢʝʟʝʢʧʝʥ ʞץʳ ʙʽʨʥʝʰʝ ʭʘʙʘʨʣʘʫ ʘʡʤʘסʠʤʘʨʘʪʪʘס
ʘʩʳʨʘʜʳ. ʍʘʙʘʨʘʣʘʫ ʘʡʤʘץʪʘʨʳ ץʘʙʘʪ (ץʘʙʘʪʪʘʨ ʪʦʙʳ), ʢᴇʣʝʤʜʽʢ-
ʞʦʩʧʘʨʣʳ ʥʝʤʝʩʝ ײץʨʳʣʳʤʜʳץ ʰʝʰʽʤʜʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ 
ʙʝʣʛʽʣʝʥʛʝʥ סʠʤʘʨʘʪʪʳש ʙʘʩץʘ ʙᴇʣʽʢʪʝʨʽ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʍʘʙʘʨʣʘʫʜʳש ʪװʨʣʽ ʘʡʤʘץʪʘʨʳʥʜʘ ᴅʜʽʩʪʝʨ ʤʝʥ ʤᴅʪʽʥʜʝʨ ʙʽʨʜʝʡ 
ʙʦʣʤʘʫʳ ʤװʤʢʽʥ. ʋʘץʳʪʰʘ סʠʤʘʨʘʪ ץʳʟʤʝʪʢʝʨʣʝʨʽ ʙʦʣʫʳ 
ʤװʤʢʽʥ, ʙʽʨʘץ ʙʽʨ ʤʝʟʛʽʣʜʝ 10 ʘʜʘʤʥʘʥ ʢᴇʧ ʙʦʣʤʘʡʪʳʥ ʙᴇʣʽʢ 
ʘʡʤʘץʪʘʨʜʘסʳ ʭʘʙʘʨʣʘʫʜʳ ʤʠʥʠʤʘʣʜʳ ʫʘץʳʪʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 
 ʘʥ ʢʝʟʜʝ ʭʘʙʘʨʣʘʫסʦʩʳʣץ ʳʰʪʘʨʳ ʽʩʢʝסʰʽʥ ᴇʨʪ ʭʘʙʘʨʣʘװ
 .ʘʨʘʩʪʳʨʳʣʫʜʘץ ʦʩʳʣʫʳץ ʨʜʝװʘʚʪʦʤʘʪʪʳ ʪ שʨʘʣʜʘʨʳʥʳײץ

ʍʘʙʘʨʣʘʫʜʳ ʙʘʩץʘʨʫ ʕʍɹɾ ʙʘʩץʘʨʫסʘ ʘʨʥʘʣסʘʥ ײץʨʘʣʜʘʨʳ ʤʝʥ 
ɸᴆɼ ץʘʙʳʣʜʘסʳʰ ײץʨʘʣʜʘʨʳ ʙʘʨ ʦʨʪʘץ (ʙʘʨʣʳץ ʘʡʤʘץʪʘʨ װʰʽʥ) 
ʜʠʩʧʝʪʯʝʨʣʽʢ ʪʝʪʽʢʧʝʥ ʞװʟʝʛʝ ʘʩʘʜʳ. 

ʍʘʙʘʨʣʘʫ ײץʨʘʣʜʘʨʳʥ ʜʠʩʧʝʪʯʝʨ ʩʠʛʥʘʣʜʘʨʜʳ ʪʝʢʩʝʨʛʝʥʥʝʥ 
ʢʝʡʽʥ ᴇʨʪ ʪʫʨʘʣʳ ʭʘʙʘʨʜʳ  ʞᴅʥʝ ʘʜʘʤʜʘʨʜʳ ʵʚʘʢʫʘʮʠʷʣʘʫ 
 .ʦʩʘʜʳץ שʘʥʥʘʥ ʩʦסʘʞʝʪʪʽʛʽ ʪʫʨʘʣʳ ʨʘʩʪʘʫʜʳ ʘʣץ

ᴆʨʪ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʤʘʥʳ ʪʝʢʩʝʨʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ 
ʭʘʙʘʨʣʘʫ ʘʡʤʘסʳʤʝʥ ʜʠʩʧʝʪʯʝʨ ʪʝʪʽʛʽʥʽש ʙʘʡʣʘʥʳʩʫ ײץʨʘʣʜʘʨʳ 
 .ʘʨʘʩʪʳʨʳʣʘʜʳץ

 

4 ʢʝʩʪʝ - IV ʪʠʧʪʝʛʽ ʞװʡʝʣʝʨ 

ʕʍɹɾ ʉʠʧʘʪʪʘʤʘʩʳ 

IV ʊʀʇʊɽɻɯ 
ɾתʁɽʃɽʈ 

ɸʜʘʤʜʘʨסʘ ʘʨʥʘʣסʘʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʩᴇʡʣʝʫ ʞᴅʥʝ 
ʜʳʙʳʩʪʳץ ʭʘʙʘʨʣʘʥʜʳʨʫ ʤʝʥ ʞʘʨʳץʪʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʢᴇʤʝʛʽʤʝʥ 
ʦʣʘʨʜʳץ שʦʟסʘʣʳʩʪʘʨʳʥ ʙʝʣʩʝʥʜʽ ʙʘʩץʘʨʫ. 

ɾʘʣʧʳ ʩʠʧʘʪʪʘʤʘʥʳש ʧʦʟʠʮʠʷ ʜʝʨʝʢʪʝʨʽ III ʪװʨʽʥʜʝʛʽ ʕʍɹɾ 
ʩʠʧʘʪʪʘʤʘʩʳʥʳש ʧʦʟʠʮʠʷʣʘʨʳʥʘ ץײʩʘʩ. 

 ʰʽʥװ ץʢᴇʨʩʝʪʢʽʰʪʝʨʽ ᴅʨʙʽʨ ʘʡʤʘ ץʞʘʨʳ שʳʪʪʘʨʳʥʳסʘʣʳʩ ʙʘסʦʟפ
ʙᴇʣʝʢ ץʦʩʳʣʘʜʳ, ᴅʨʙʽʨ ʛʦʨʠʟʦʥʪʘʣʴʜʽ ʵʚʘʢʫʘʮʠʷʣʳץ ʞʦʣʜʘʨʜʳש 
ʘʫʤʘסʳʥʜʘ ʘʜʘʤʜʘʨʜʳץ שʦʟסʘʣʳʩʳʥ ʢʝʤ ʜʝʛʝʥʜʝ ʝʢʽ ʙʘסʳʪʪʘ 
ʙʘʩץʘʨʫסʘ ʙʦʣʘʜʳ.   

 

5 ʢʝʩʪʝ - V ʪʠʧʪʝʛʽ ʞװʡʝʣʝʨ 

ʕʍɹɾ ʉʠʧʘʪʪʘʤʘʩʳ 

V ʊʀʇʊɽɻɯ 
ɾתʁɽʃɽʈ 

ʌʫʥʢʮʠʦʥʘʣʜʳ ײץʨʳʣʳʤʳ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʢʝʰʝʥʽ 
(ʊפʂ) ᴅʨʙʽʨ  ʭʘʙʘʨʜʘʨ ʝʪʢʝʥ ʦʨʪʘʜʘ ʵʚʘʢʫʘʮʠʷʥʳש ᴅʨ ʪװʨʣʽ 
ʥײʩץʘʣʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ.  

ʅײʩץʘʥʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ᴇʨʪ ʧʘʡʜʘ ʙʦʣסʘʥ 
ʦʨʪʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʩʘʣʘʜʳ. 

ʕʚʘʢʫʘʮʠʷʥʳ ʙʘʩץʘʨʫʜʳש ʞʘʨʳײץ ץʨʘʣʜʘʨʳ ʵʚʘʢʫʘʮʠʷʥʳ 
 ʨʜʝװʘʩʳʥʘ ʩᴅʡʢʝʩ ʘʚʪʦʤʘʪʪʳ ʪץʩײʘʥ ʥסʜʘʣשʪʘ שʡʳʤʜʘʩʪʳʨʫʜʳײ
 .ʦʩʳʣʘʜʳץ



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʕʚʘʢʫʘʮʠʷʥʳש ʙʘʨʣʳץ ʥײʩץʘʩʳʥʳש ʦʨʳʥʜʘʣʫʳʥ ʙʽʨ 

ʜʠʩʧʝʪʯʝʨʣʽʢ ʪʝʪʽʢʧʝʥ ʘʜʘʤ ץʘʫʽʧʩʽʟʜʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ 

 ʘʨʫץʡʣʝʩʪʽʨʽʣʛʝʥ ʙʘʩװ ʡʝʣʝʨʽʥװʞ ץʙʘʨʣʳ שʠʤʘʨʘʪʪʳס

 ʘʨʩʳץ ʪʽʥʛʝװʘʨʘʩʪʳʨʘʜʳ (ʣʠʬʪʪʝʨ ʤʝʥ ʵʩʢʘʣʘʪʦʨʣʘʨ, ʪץ

 ʘʨʫʤʝʥץʪʘʥ ʙʘʩץʪʳץʘʰʳץ ,ʘʥʳʩ, ʞʝʣʜʝʪʫ ʤʝʥ  ʢʦʥʜʠʮʠʷʣʘʫסʦʨץ

 ʫ, ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʪʝʣʝʚʠʟʠʷסʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʝʩʽʢʪʝʨʤʝʥ ʰʳץ

ʦʨʥʘʪʫʣʘʨʳ.) 

 
ɸʜʘʤ ʢᴇʧ ʰʦסʳʨʣʘʥʘʪʳʥ ץʦסʘʤʜʳס ץʠʤʘʨʘʪʪʘʨʜʳש ʵʚʘʢʫʘʮʠʷʥʳ ʭʘʙʘʨʣʘʫ ʞᴅʥʝ 

ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʪװʨʽ סʠʤʘʨʘʪʪʳש ʙʝʣʛʽʣʝʥʫʥʝ ץʘʙʘʪʪʳʣʳץץʘ, ʩʦʣ ʢʝʟʜʝ סʠʤʘʨʘʪʪʘ ʙʘʨ 
ʘʜʘʤʜʘʨʜʳש ʩʘʥʳʥʘ, ᴇʨʪ ʩᴇʥʜʽʨʝʪʽʥ ʙᴇʣʽʢʪʝʨʜʽש ʙʦʣʫʳʥʘ, ʢᴇʣʝʤʽʥʝ, ʩʘʥʳʥʘ ʞᴅʥʝ ʙʽʨ ʙʽʨʽʥʝ 
ʬʫʥʢʮʠʦʥʘʣʜʳ ʪᴅʫʝʣʜʽʣʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ.  

ɿʘʤʘʥ ʘסʳʤʳʥʘ ʩʘʡ ʘץʧʘʨʘʪʪʳ ʞʽʙʝʨʫʜʽש IP- ʧʨʦʪʦʢʦʣʜʘʨʳʥ ʞᴅʥʝ ʭʘʙʘʨʣʘʫʜʳש 
ʘʜʨʝʩʪʽʢ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʘʪʳʥ ʭʘʙʘʨʣʘʫʜʳש ʩʳʤʩʳʟ ʞװʡʝʣʝʨʽʥ ץʦʣʜʘʥʘʜʳ.  

 ʦʨʳʪʳʥʜʳפ
ᴆʨʪ ʢʝʟʽʥʜʝ ʵʚʘʢʫʘʮʠʷʥʳ ʭʘʙʘʨʣʘʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ ʘʜʘʤʜʘʨ ʢᴇʧ 

ʰʦסʳʨʣʘʥʘʪʳʥ ץʦסʘʤʜʳץ, ᴅʢʽʤʰʽʣʽʢ ʦʨʳʥʜʘʨʜʘ ʷסʥʠ, סʠʤʘʨʘʪ ʥʝʤʝʩʝ ʤʝʢʝʤʝ 
 ץʦʡʤʘʣʳץ ,ʤʳʩ ʦʨʳʥʜʘʨʳ ʙʘʨ ᴇʥʜʽʨʽʩʪʽʢײʪʳ ʞץʨʘײʪ ,שʡʝʣʝʨʽʥʽװʢʝʰʝʥʜʽ ʞ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ
ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʳש ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʽ ʨʝʪʽʥʜʝ ʩʘʥʘʣʘʜʳ. ʵʚʘʢʫʘʮʠʷʥʳ ʭʘʙʘʨʣʘʫ ʞᴅʥʝ 
ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽ ʩʘʥ ʘʣʫʘʥ ʪװʨʣʝʨʽ ᴅʨʙʽʨ ʥʘץʪʳ ץʦʨסʘʫ ʦʙʲʝʢʪʽʩʽʥʝ ʪʠʽʤʜʽ ʞʘʙʜʳץʪʘʨ 
ʞʠʳʥʪʳסʳʥ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩᴇʡʣʝʫʜʽ ʪʘʥʫ, ʪʘʥʫ ʞװʡʝʣʝʨʽʥʽש ʞʽʢʪʝʣʫʽ, ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʨʝʯʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

Annotation. In this article, the current state of speech recognition is considered, the 

classical scheme of the recognition system is presented. 

Keywords: speech recognition, classification of recognition systems, neural networks. 

 

ɹʣʘʛʦʜʘʨʷ ʫʩʧʝʰʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳhʝʥʠʝ 

ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʩʝʭ ʜʨʫʛʠʭ ʚʠʜʦʚ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè ʫʧʨʘʚʣʝʥʠʷ. 

ɺʘʞʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠ ʤʘʰʠʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʷʟʳʢʝ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥʥʦʤ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʷʟʳʢʫ ʯʝʣʦʚʝʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʫʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ.   

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ, ʧʦʵʪʘʧʥʫʶ ʟʘʜʘʯʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ. ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʨʝʯʝʚʳʝ ʜʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ 

ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʦʡ ʠʝʨʘʨʭʠʠ. ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʦʪʨʝʟʢʠ ʨʝʯʝʚʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 

(ʬʦʥʝʤʘ, ʩʣʦʛʠ, ʩʣʦʚʘ). ʏʝʤ ʙʦʣʴʰʝ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʭʦʜʥʦʤ 

ʩʠʛʥʘʣʝ, ʪʝʤ ʢʘʯʝʩʪʚʝʥʥʝʝ ʤʳ ʤʦʞʝʤ ʝʛʦ ʦʙʨʘʙʦʪʘʪʴ ʠ ʨʘʩʧʦʟʥʘʪʴ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ɺ 

ʧʨʠʥʮʠʧʝ, ʘʙʩʪʨʘʢʪʥʦʝ ʠʟʫʯʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʣʠʜʠʨʫʝʪ ʫʞʝ ʜʘʚʥʦ, ʠ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥʠ ʫʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʩʚʷʟʠ ʩ 

ʦʯʝʚʠʜʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʥʦʚʳʭ ʟʘʜʘʯ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʦ ʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʣʛʦʨʠʪʤʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɺ ʧʨʠʢʣʘʜʥʳʭ ʪʝʦʨʠʷʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʦʜʥʠʤ ʠʟ 

ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ. 

  ɺ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ, ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʜʚʠʞʢʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʧʨʦʙʫʞʜʝʥʠʷ ʨʝʯʠ. 

ʇʨʦʙʣʝʤʳ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʝʯʠ ʚ ʦʩʥʦʚʥʦʤ ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʝʜʤʝʪʦʚ, 

ʥʘʟʳʚʘʝʤʳʭ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʦʚ ʠ ʨʘʩʧʦʟʥʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

 ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʷʚʣʷʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, 

ʦʯʠʩʪʢʘ ʘʫʜʠʦ ʩʠʛʥʘʣʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʨʘʙʦʪʘʥʳ ʧʨʠʣʦʞʝʥʠʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʪʘʢʞʝ ʚʚʦʜʷʪʩʷ ʧʫʪʝʤ ʬʠʣʴʪʨʘʮʠʠ ʰʫʤʦʚʳʭ 

ʩʠʛʥʘʣʦʚ, ʦʥʠ ʪʘʢʞʝ ʧʨʠʤʳʢʘʶʪ ʢ ʟʚʫʢʫ ʧʨʠ ʧʝʨʝʜʘʯʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʦʪ 

ʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʤʠʢʨʦʬʦʥʘ) ʠʣʠ ʧʦ ʩʝʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʚʳʨʘʞʝʥʠʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʦʚ ʠʣʠ ʧʨʝʜʣʦʞʝʥʠʡ 

ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʠʣʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʦʚʦʨʷʱʝʛʦ. 

ʅʘʨʷʜʫ ʩ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʨʝʯʠ ʠ ʩʠʩʪʝʤʦʡ ʩʠʥʪʝʟʘ, ʧʨʦʙʣʝʤʳ ʙʫʜʫʪ ʟʘʪʨʦʥʫʪʳ 

ʣʠʥʛʚʠʩʪʠʢʦʡ, ʚ ʢʦʪʦʨʦʡ ʟʘʣʦʞʝʥʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʤʝʪʦʜʳ ʨʘʟʙʦʨʯʠʚʦʩʪʠ 

ʷʟʳʢʘ ʠ ʨʘʩʧʦʟʥʘʥʥʦʡ ʨʝʯʠ. 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʦʣʦʩʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ ʚ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʨʘʟʛʦʚʦʨʥʦʛʦ ʷʟʳʢʘ. ʆʥʘ ʩʦʩʪʦʠʪ ʚ ʩʪʘʜʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʦʣʦʩʘ ʚ ʪʝʢʩʪ ʠ ʚ ʩʪʘʜʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʤʳʩʣʦʚʦʡ ʨʝʯʠ. 
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ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʝʩʣʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʤʘʰʠʥʦʡ ʠ ʯʝʣʦʚʝʢʦʤ, ʢʦʛʜʘ ʚʘʤ ʧʨʠʭʦʜʠʪʩʷ ʦʪʜʘʚʘʪʴ ʢʦʤʘʥʜʳ 

ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ. ɺ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʙʦʣʴʰʦʡ ʧʨʦʛʨʝʩʩ. 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ï ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʝʯʠ ʚ ʪʝʢʩʪ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ 

ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʘʥʜ, ʠʟʚʣʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟ ʨʝʯʠ ï ʚʩʝ 

ʵʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʶʯʘʭ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʦ ʧʦʜ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ. ɺ ʵʪʦʤ ʧʨʦʝʢʪʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʩʚʦʝʥʠʶ ʟʚʫʢʦʚ ʨʝʯʠ ʠʣʠ ʠʭ ʧʦʨʷʜʢʫ ʢʣʘʩʩʘ. ɼaʣʝʝ 

ʩʠʤʚʦʣʳ ʘʣʬʘʚʠʪʘ ʤʦʛʫʪ ʙʳʪʴ ʩʦʦʪʥʝʩʝʥʳ ʩ ʵʪʠʤ ʢʣʘʩʩʦʤ, ʤʳ ʧʨʠʦʙʨʝʪʝʤ ʩʠʩʪʝʤʫ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʯʠ ʚ ʪʝʢʩʪʝ, ʠʣʠ ʫʩʣʦʚʥʳʝ ʜʝʡʩʪʚʠʷ - ʤʳ ʧʨʠʦʙʨʝʪʝʤ ʩʠʩʪʝʤʫ ʨʝʯʝʚʳʭ 

ʢʦʤʘʥʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʙʦʪʢʘ ʨʝʯʝʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʳ ʩ ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʇʨʦʙʣʝʤʳ, ʚʳʷʚʣʷʶʱʠʝʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ɻʣʘʚʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʢʘʢ ʦʥ ʠʥʪʝʥʩʠʚʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʤʥʦʛʠʤ 

ʧʘʨʘʤʝʪʨʘʤ: ʜʣʠʪʝʣʴʥʦʩʪʠ, ʪʝʤʧʫ, ʚʳʩʦʪʝ ʛʦʣʦʩʘ, ʠʩʢʘʞʝʥʠʷʤ, ʚʥʦʩʠʤʳʤ ʚʳʩʦʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʛʦʣʦʩʦʚʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ, ʨʘʟʣʠʯʥʳʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʧʦʟʠʮʠʷʤ 

ʛʦʚʦʨʷʱʝʛʦ, ʩʠʣʴʥʦʡ ʨʘʟʥʠʮʝ ʚ ʛʦʣʦʩʘʭ ʨʘʟʥʳʭ ʣʶʜʝʡ. ʇʘʨʘ ʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʘʫʜʠʦʧʦʪʦʢʦʚ, ʜʘʞʝ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ, ʟʘʧʠʩʘʥʥʳʭ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝ 

ʙʫʜʫʪ ʦʙʲʝʜʠʥʝʥʳ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʝ ʧʘʨʘʤʝʪʨʳ ʩʣʦʚʘʨʥʳʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʣʥʦʩʪʴʶ ʦʥʠ ʙʳ ʠʟʦʙʨʘʟʠʣʠ ʵʪʦ, ʦʜʥʘʢʦ ʦʥʠ ʙʳʣʠ ʙʳ ʥʝʩʢʦʣʴʢʦ ʠʥʚʘʨʠʘʥʪʥʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʨʝʯʠ, ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ. ʇʘʨʘʤʝʪʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʵʪʠʤ ʪʠʧʦʤ, 

ʟʘʪʝʤ ʜʦʣʞʥʳ ʩʨʘʚʥʠʚʘʪʴʩʷ ʩ ʦʙʨʘʟʮʘʤʠ, ʠ ʵʪʦ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʵʣʝʤʝʥʪʘʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ, ʘ ʧʦʠʩʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ ʠʩʢʘʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʬʦʨʤʫ ʨʘʩʩʪʦʷʥʠʷ ʚ ʥʘʡʜʝʥʥʦʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
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ʊʦʛʜʘ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʩʠʩʪʝʤʝ, ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ. 

ɽʩʪʴ ʣʠ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʩʧʦʩʦʙ ʟʘʧʦʤʥʠʪʴ ʧʦʯʪʠ ʙʝʟʛʨʘʥʠʯʥʳʝ ʩʠʤʚʦʣʳ ʚʘʨʠʘʮʠʦʥʥʳʭ 

ʩʣʦʚʘʨʥʳʭ ʩʠʛʥʘʣʦʚ? ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʬʦʨʤʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ. 

ʊʘʢʞʝ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʢʦʨʦʩʪʠ ʧʦʠʩʢʘ ʚ ʩʠʩʪʝʤʝ ʜʘʥʥʳʭ. ɽʩʣʠ ʦʥ ʠʤʝʝʪ 

ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʪʦ ʧʦʠʩʢ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ ï ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ, ʥʦ 

ʪʦʣʴʢʦ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. ʄʘʰʠʥʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʨʝʰʠʪʴ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ï ʵʪʦ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʟʘʥʠʤʘʶʪ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʥʝʡʨʦʩʝʪʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʵʪʠʭ ʤʝʪʦʜʘʭ ʨʝʟʫʣʴʪʘʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʠ ʪʦʧʦʣʦʛʠʠ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ 

(ʥʝʡʨʦʧʦʜʦʙʥʳʭ ʵʣʝʤʝʥʪʦʚ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ 

ʬʫʥʢʮʠʠ. 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʘ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʚʷʟʘʥʥʳʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ (ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ). 

ʊʘʢʠʝ ʧʨʦʮʝʩʩʦʨʳ ʦʙʳʯʥʦ ʜʦʚʦʣʴʥʦ ʵʣʝʤʝʥʪʘʨʥʳ, ʦʩʦʙʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʮʝʩʩʦʨʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ. ʂʘʞʜʳʡ ʧʨʦʮʝʩʩʦʨ 

ʧʦʜʦʙʥʦʡ ʧʨʠʨʦʜʳ ʠʤʝʝʪ ʜʝʣʦ ʪʦʣʴʢʦ ʩ ʩʠʛʥʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʥ ʥʝ ʧʦʣʫʯʘʝʪ, ʠ ʩʠʛʥʘʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʥ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʳʣʘʝʪ ʜʨʫʛʠʤ ʧʨʦʮʝʩʩʦʨʘʤ. ʅʦ ʚʩʝ ʞʝ, ʙʫʜʫʯʠ 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʜʦʚʦʣʴʥʦ ʦʛʨʦʤʥʦʡ ʩʝʪʠ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ, ʪʘʢʠʝ 

ʣʦʢʘʣʴʥʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʩʦʚʤʝʩʪʥʦ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ 

ʟʘʜʘʯʠ. 

ʉʫʞʜʝʥʠʝ ʥʘʯʘʣʦʩʴ ʩ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʦʟʥʘʥʠʠ ʚʦ ʚʨʝʤʷ 

ʤʳʰʣʝʥʠʷ, ʠ ʩ ʧʦʧʳʪʢʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʵʪʠ ʧʨʦʮʝʩʩʳ. ʇʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʥʘʟʳʚʘʶʪʩʷ 

ʧʦʜʜʝʣʴʥʳʤʠ ʩʝʪʝʚʳʤʠ ʥʝʡʨʦʥʘʤʠ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʝ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʚ ʦʙʳʯʥʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ, ʦʥʠ 

ʦʙʫʯʘʶʪʩʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʫʯʝʥʠʷ - ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʝʨʝʜ 

ʦʙʳʯʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ. ɺ ʧʨʦʮʝʩʩʘʭ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʦʥʠ 

ʩʧʦʩʦʙʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʩʪʫʧʘʶʱʠʤʠ ʜʘʥʥʳʤʠ ʠ ʥʠʤʠ, ʘ 

ʪʘʢʞʝ ʦʙʦʙʱʘʪʴ. ʕʪʦ ʩʫʞʜʝʥʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ 

ʜʘʪʴ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʘʥʥʳʭ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ - ʦʜʥʘ ʠʟ "ʣʶʙʠʤʳʭ" ʟʘʜʘʥʠʡ ʜʣʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  ʅʝʡʨʦʥʥʘʷ 

ʩʝʪʴ ʩʤʦʞʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʠ ʦʙʫʯʝʥʠʠ ʙʝʟ ʫʯʠʪʝʣʷ (ʧʨʘʚʜʘ, ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʢʣʘʩʩʳ ʥʝ ʠʤʝʶʪ ʩʤʳʩʣʘ, ʥʦ ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʠʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʘʩʩʦʮʠʠʨʦʚʘʪʴ ʠʭ ʩ 

ʜʨʫʛʠʤʠ ʢʣʘʩʩʘʤʠ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʢʘʢ ʜʨʫʛʦʡ ʪʠʧ ʠʥʬʦʨʤʘʮʠʠ ï ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʜʘʚʘʪʴ 

ʠʤ ʩʤʳʩʣ). ʃʶʙʦʡ ʩʣʦʚʘʨʴ ʩʠʛʥʘʣʦʚ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʚʝʢʪʦʨ ʚ ʥʝʢʦʪʦʨʦʤ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʟʘʪʝʤ ʵʪʦʪ ʚʝʢʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥ ʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ʆʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʫʯʝʥʠʢ ʙʝʟ ʫʯʠʪʝʣʷ ï ʵʪʦ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʢʘʨʪʘ 

ʦʙʲʝʢʪʦʚ ʂʦʵʥ. B-ʢʘʨʪʘ ʂʦʭʦʥʝʥʘ ʜʣʷ ʤʘʩʩʳ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʛʝʥʝʨʠʨʫʝʪ ʥʝʡʨʦʥʥʳʝ 

ʘʥʩʘʤʙʣʠ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʵʪʠ ʩʠʛʥʘʣʳ. ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʫʩʨʝʜʥʝʥʠʶ ʠ, ʪ.ʝ., ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʨʝʯʠ. ʂʘʢ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʘʣʛʦʨʠʪʤʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʦʥ ʚʳʧʦʣʥʷʝʪ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʨʘʙʦʪʘʶʪ ʚʩʝ ʥʝʡʨʦʥʳ. ʀʤʝʥʥʦ ʪʘʢ ʤʦʞʥʦ ʥʘʡʪʠ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʩʢʦʨʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ï ʦʙʳʯʥʦ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝʩʢʦʣʴʢʦ ʠʪʝʨʘʮʠʡ. 
ʂʨʦʤʝ ʪʦʛʦ, ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʩʚʦʙʦʜʥʦ ʦʩʥʦʚʘʥʳ ʥʘ 

ʦʩʥʦʚʘʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʵʪʦ ʩʦʭʨʘʥʷʝʪ ʠʭ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʨʘʟʜʝʣʝʥʠʷ 
ʘʥʘʣʠʟʦʚ. ʇʨʠʤʝʨʥʦ ʧʦʯʪʠ ʩʣʦʚʦ ʚʳʛʣʷʜʠʪ ʤʦʥʦʣʠʪʥʳʤ, ʪ.ʝ. ʦʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʬʨʘʟʦʚʦʝ, 
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ʚʝʨʙʘʣʴʥʦʝ, ʙʫʢʚʝʥʥʦʝ, ʟʚʫʢʦʚʦʝ, ʵʪʦ ʠ ʩʠʩʪʝʤʥʘʷ ʣʦʛʠʢʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʯʪʦʙʳ 
ʦʩʥʦʚʘʪʴ ʠʝʨʘʨʭʠʶ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʝʪʦʜʘ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ 
ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʠ ʫʚʝʣʠʯʠʪʴ ʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɸʈʍʀʊɽʂʊʋʈʓ ʉɽʊʀ 5G 
 

ɸʥʥʦʪʘʮʠʷ. 5G - ʵʪʦ ʧʦʢʦʣʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʣʝʜʫʶʱʠʝ ʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʝʡ LTE. 
ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʙʫʜʝʪ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ - ʨʘʥʝʝ 
ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʘ ʜʦʤʘʰʥʝʛʦ WiFi ʩʦʩʪʘʚʣʷʝʪ 2,4 ʠʣʠ 5 ɻɻʮ, ʯʘʩʪʦʪʘ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ - ʜʦ 2,6 ɻɻʮ. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ ʦ 5G, ʪʦ ʩʨʘʟʫ 
ʛʦʚʦʨʠʤ ʦ ʜʝʩʷʪʢʘʭ ʛʠʛʘʛʝʨʮ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ 
ʤʥʦʛʦ ʨʘʟ. ʀ ʩʝʪʴ ʚ ʮʝʣʦʤ ʨʘʟʛʨʫʞʘʝʪʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 5G, ʯʘʩʪʦʪʘ, LTE, ʩʧʝʢʪʨ,  WiFi, Massive MIMO, 
ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ, VNF, Mobile Edge Cloud, ʤʘʩʩʠʚʥʳʝ MIMO, Network Slicing, 
3GPP. 

ɸשʜʘʪʧʘ. 5G-ʙײʣ ץʦʣʜʘʥʳʩʪʘסʳ LTE ʪʝʭʥʦʣʦʛʠʷʩʳʥʘʥ ʢʝʡʽʥʛʽ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ 
ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ײʷʣʳ ʙʘʡʣʘʥʳʩ ʙʫʳʥʳ. ɾʳʣʜʘʤʜʳץʪʳש ʘʨʪʫʳ 
ʙײʨʳʥ ʧʘʡʜʘʣʘʥʳʣʤʘסʘʥ ʞʦסʘʨʳ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʳʥʘ ʘʫʳʩʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. 
ʄʳʩʘʣʳ, װʡʜʝʛʽ Wi-Fi ʞʠʽʣʽʛʽ 2,4 ʥʝʤʝʩʝ 5 ɻɻʮ, ץʦʣʜʘʥʳʩʪʘסʳ ײʷʣʳ ʞʝʣʽʣʝʨʜʽש ʞʠʽʣʽʛʽ 2,6 
ɻɻʮ - ʢʝ ʜʝʡʽʥ. ɸʣʘʡʜʘ, 12-ʜʝ 5G ʪʫʨʘʣʳ ʩᴇʡʣʝʩʢʝʥʜʝ, ʙʽʟ ʙʽʨʜʝʥ ʦʥʜʘסʘʥ ʛʠʛʘʛʝʨʮ ʪʫʨʘʣʳ 
ʘʡʪʘʤʳʟ, ʩᴅʡʢʝʩʽʥʰʝ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʞʳʣʜʘʤʜʳסʳ ʙʽʨʥʝʰʝ ʝʩʝ ʘʨʪʘʜʳ. ɾᴅʥʝ ʞʝʣʽ 
ʪײʪʘʩʪʘʡ ʪװʩʽʨʽʣʝʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: 5G, ʞʠʽʣʽʢ, LTE, ʩʧʝʢʪʨ, WiFi, Massive MIMO, ʞʦסʘʨʳ ʞʠʽʣʽʢʪʽ 
ʩʧʝʢʪʨ, VN, Mobile Edge Cloud, ʞʘʧʧʘʡ MIMO, Network Slicing, 3GPP. 

Annotation. 5G is a generation of mobile communications that operates in accordance 
with telecommunications standards following the existing LTE technology. The increase in 
speed will be associated with the transition to a higher frequency band - not previously used. For 
example, the frequency of home Wi-Fi is 2.4 or 5 GHz, the frequency of existing mobile 
networks is up to 2.6 GHz. However, when we talk about 5G, we immediately talk about tens of 
gigahertz, respectively, the data transfer rate increases many times. And the network as a whole 
is being unloaded. 
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ʏʘʩʪʦʪʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʜʝʩʷʪʢʠ ʨʘʟ, ʧʦʵʪʦʤʫ ʚ 5G ʠʩʧʦʣʴʟʫʶʪʩ ̫ʤʠʣʣʠʤʝʪʨʦʚʳʝ 

ʚʦʣʥʳ. ʆʥʠ ʧʣʦʭʦ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʧʨʝʧʷʪʩʪʚʠʷ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʝʥʷʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ. 
ʈʘʥʴʰʝ ʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʣʠ ʙʦʣʴʰʠʝ ʚʳʰʢʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʥʦ ʪʝʧʝʨʴ 
ʧʦʪʨʝʙʫʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʥʦʛʦ ʢʦʤʧʘʢʪʥʳʭ ʠ ʤʘʣʦʤʦʱʥʳʭ ʚʳʰʝʢ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ LTE, 5G ʨʘʙʦʪʘʝʪ ʚ ʪʨʝʭ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʘ. ʅʠʟʢʦʯʘʩʪʦʪʥʳʡ 
ʩʧʝʢʪʨ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʢʘʢ ʩʧʝʢʪʨ ʥʠʞʝ 1 ɻɻʮ. ʅʠʟʢʦʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʟʦʥʫ ʧʦʢʨʳʪʠʷ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ: 
ʧʠʢʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 100 ʄʙʠʪ / ʩ. 

ʉʧʝʢʪʨ ʩʨʝʜʥʝʛʦ ʜʠʘʧʘʟʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʧʦʢʨʳʪʠʝ ʠ 
ʤʝʥʴʰʫʶ ʟʘʜʝʨʞʢʫ, ʯʝʤ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ. ʆʜʥʘʢʦ ʦʥ ʥʝ ʧʨʦʥʠʢʘʝʪ ʚ ʟʜʘʥʠʷ, ʪʘʢ 
ʢʘʢ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ. ʆʞʠʜʘʶʪʩʷ ʧʠʢʦʚʳʝ ʩʢʦʨʦʩʪʠ ʜʦ 1 ɻʙʠʪ/ʩ. ʆʧʝʨʘʪʦʨʳ 
ʠʩʧʦʣʴʟʫʶʪ Massive MIMO ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʧʦʢʨʳʪʠʷ. ʄʘʩʩʠʚʥʳʝ MIMO 
ʦʙʲʝʜʠʥʷʶʪ ʥʝʩʢʦʣʴʢʦ ʘʥʪʝʥʥ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ ʠ ʩʦʟʜʘʶʪ ʥʝʩʢʦʣʴʢʦ ʣʫʯʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʜʣʷ ʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʳʰʢʝ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. 5G ʪʘʢʞʝ ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʫʯʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʫʯʘ 
ʦʪʧʨʘʚʣʷʝʪ ʦʜʠʥ ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʷʯʝʡʢʝ, ʠ ʩʠʩʪʝʤʳ, 
ʢʦʪʦʨʳʝ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ, ʦʪʩʣʝʞʠʚʘʶʪ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥ 
ʠʤʝʝʪ ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩʠʛʥʘʣ [1,2]. 

ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ - ʵʪʦ ʪʦ, ʦ ʯʸʤ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʜʫʤʘʶʪ, ʢʦʛʜʘ ʩʣʳʰʘʪ 
ʦ 5G. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʤʦʞʝʪ ʧʨʝʜʣʘʛʘʪʴ ʧʠʢʦʚʳʝ ʩʢʦʨʦʩʪʠ ʜʦ 10 ɻʙʠʪ / ʩ ʠ ʠʤʝʝʪ 
ʦʯʝʥʴ ʥʠʟʢʫʶ ʟʘʜʝʨʞʢʫ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʷʚʣʷʝʪʩʷ ʪʦ, 
ʯʪʦ ʦʥ ʠʤʝʝʪ ʥʠʟʢʫʶ ʟʦʥʫ ʧʦʢʨʳʪʠʷ ʠ ʧʣʦʭʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʟʜʘʥʠʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ 
ʩʝʪʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 5G ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʢʦʥʮʝʧʮʠʷ çʩʝʪʝʚʦʡ 
ʘʨʭʠʪʝʢʪʫʨʳè, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʷʭ ʚ ʩʝʪʠ 5G, ʙʦʣʴʰʝ ʥʝ ʘʢʪʫʘʣʴʥʘ. 
ʇʦʵʪʦʤʫ 5G ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʥʝ ʩʝʪʴʶ, ʘ ʩʠʩʪʝʤʦʡ ʠʣʠ çʧʣʘʪʬʦʨʤʦʡè, ʧʦʜ ʢʦʪʦʨʦʡ 
ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʘ ʥʝ ʘʧʧʘʨʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ. ɽʩʣʠ ʩʝʪʠ 1/2/3/4G 
ʩʪʨʦʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʡ (ʫʩʪʨʦʡʩʪʚ), ʪʦ ʧʣʘʪʬʦʨʤʘ 5G ʩʪʨʦʠʣʘʩʴ ʥʘ 
ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʝʪʝʡ Defined Network (SDN), ʘ 
ʪʘʢʞʝ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ NFV (Network Function). ʚʠʨʪʫʘʣʠʟʘʮʠʷ). 

 

 
 

ʈʠʩʫʥʦʢ 1 - ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ 
 

ʌʫʥʢʮʠʠ 5G ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʬʫʥʢʮʠʠ (VNF), ʢʦʪʦʨʳʝ 
ʨʘʙʦʪʘʶʪ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ NFV. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ, ʧʦʭʦʞʠʤʠ ʧʦ ʟʚʫʯʘʥʠʶ 
ʢʦʥʮʝʧʮʠʷʤʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ VNF - ʵʪʦ ʬʫʥʢʮʠʷ, ʘ NFV - ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ. NFV, ʩ 
ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʜʨʷʝʪʩʷ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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(DC) ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (COTS). ʆʙʦʨʫʜʦʚʘʥʠʝ COTS 
ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʪʨʠ ʪʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʭ ʫʩʪʨʦʡʩʪʚ - ʩʝʨʚʝʨ, ʢʦʤʤʫʪʘʪʦʨ ʠ 
ʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ. ʊʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʝʪʝʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʟʘʤʝʥʷʝʪʩʷ 
ʧʨʦʛʨʘʤʤʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʮʝʥʪʨʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ 
ʩʝʨʚʝʨʘʭ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥʘʭ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʤʘʰʠʥʘʤ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʥʪʝʡʥʝʨʳ (containers), ʘ 
ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʛʨʘʤʤʥʳʭ ʬʫʥʢʮʠʡ [3]. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʜʦʩʪʫʧʘ (D-RAN) ʚ ʩʝʪʷʭ 4G 
ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʨʭʠʪʝʢʪʫʨʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ C-RAN (ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 
RAN). ɺ ʘʨʭʠʪʝʢʪʫʨʝ 5G ʦʩʥʦʚʥʳʝ ʩʝʪʝʚʳʝ ʬʫʥʢʮʠʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʦʙʣʘʢʝ 
(Cloud RAN) ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥʘʭ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʝʪʝʡ 5G ʙʫʜʫʪ ʠʛʨʘʪʴ 
ʪʝʭʥʦʣʦʛʠʷ Edge Cloud, ʪʝʭʥʦʣʦʛʠʷ MEC (Mobile Edge Cloud), ʘ ʪʘʢʞʝ çʦʙʣʘʯʥʦʝ ʦʙʣʘʢʦè 
(Fog Cloud) [3]. ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ NFV / SDN ʪʘʢʞʝ ʚʘʞʥʘ ʜʣʷ ʦʯʝʥʴ 
ʧʦʣʝʟʥʦʡ ʩʝʪʠ 5G: ʩʝʪʝʚʦʡ ʥʘʨʝʟʢʠ (Network Slicing). 

 
 

ʈʠʩʫʥʦʢ 2 - ʄʦʙʠʣʴʥʳʡ ʜʦʩʪʫʧ D-RAN 
 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʫʧʦʤʷʥʫʪʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 
ʘʚʪʦʥʦʤʥʦʩʪʴ, ʥʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʩɹʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʷʚʣʷʶʪʩʷ  ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʤʠ. 
ʅʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠ ʥʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʩɹʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʜʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʀʜʝʷ 
ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʟʣʠʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʮʝʥʘʨʠʝʚ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 
ʤʦʙʠʣʴʥʳʭ ʫʩʣʫʛ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ ʢʘʢʦʛʦ- ʣʠʙʦ ʧʘʨʘʤʝʪʨʘ. ʊʘʢ, ʚ 
ʢʦʥʮʝʧʮʠʠ ʥʘʨʝʟʢʠ ʩʝʪʠ ʬʠʟʠʯʝʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ 5G ʤʦʞʥʦ  ʙʫʜʝʪ ʨʘʟʜʝʣʠʪʴ ʥʘ 
ʤʥʦʞʝʩʪʚʦ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʪʝʡ ʠʣʠ ʩʣʦʸʚ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 
ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʥʝʥʠʷ.  
ʉʝʪʴ ʙʫʜʝʪ ʨʘʟʜʝʣʷʪʩɹʷ ʥʘ ʪʨʠ ʩʮʝʥʘʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ:  

- eMBB (enhanced Mobile Broadband), ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ; 
- URLLC (Ultra-Reliable Low Latency Communication), ʩʚʝʨʭʥʘʜʝʞʥʘʷ ʩʚʷʟʴ ʩ 

ʥʠʟʢʦʡ ʟʘʜʝʨʞʢʦʡ; 
- mMTC (Massive Machine-Type Communications), ʤʘʩʩʦʚʦʝ ʤʘʰʠʥʥʦʝ  

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ; 
- mMTC - ʵʪʦ ʩʮʝʥʘʨʠʡ ʤʝʞʤʘʰʠʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʛʜʘ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʯʝʣʦʚʝʢʘ ʤʠʥʠʤʘʣʴʥʦ, ʘ ʧʦʯʪʠ ʚʩʝ ʧʨʦʮʝʩʩʳ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. ʂ 
ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ: ʩʯʝʪʯʠʢ ʚʦʜʳ, ʛʘʟʘ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʥʪʨʦʣʣʝʨ ʫʣʠʯʥʦʛʦ 
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ʦʩʚʝʱʝʥʠʷ, ʜʘʪʯʠʢ ʧʘʨʢʦʚʦʯʥʦʛʦ ʤʝʩʪʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ ʠʟ ʤʠʨʘ IoT. ɼʣʷ ʵʪʦʛʦ ʩʮʝʥʘʨʠʷ 
ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʥʠʟʢʠʭ ʟʘʜʝʨʞʢʘʭ, ʥʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 
ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʢʣʶʯʸʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ (LPWA) - ʧʨʦʩʪʳʝ ʠ ʜʦʚʦʣʴʥʦ 
ʜʝʰʸʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʙʘʪʘʨʝʠ ʢʦʪʦʨʳʭ 
ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʜʦ 10 ʣʝʪ. ʀʥʪʝʨʝʩ ʦʧʝʨʘʪʦʨʦʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 
ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʠʥʚʝʩʪʠʮʠʡ.  

5G ʜʣʷ URLLC ʠ eMBB. ʉʮʝʥʘʨʠʠ URRLC (ʙʫʜʝʪ ʯʘʩʪʴʶ 3GPP ʚʝʨʩʠʠ 16) ʠ eMBB 
(ʫʞʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ 3GPP ʚʝʨʩʠʠ 15) ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 5G. ʉʮʝʥʘʨʠʡ 
URRLC, ʧʦ ʩʚʦʝʤʫ ʥʘʟʚʘʥʠʶ, ʦʟʥʘʯʘʝʪ ʩʚʝʨʭʥʘʜʝʞʥʫʶ ʩʚʷʟʴ ʩ ʥʠʟʢʦʡ ʟʘʜʝʨʞʢʦʡ. ɸ 
eMBB - ʵʪʦ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ ʩʚʷʟʴ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʝʪʠ 5G ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʳʜʫʱʠʭ 
ʩʪʘʥʜʘʨʪʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 5G, ʘ ʪʘʢʞʝ ʠ ʩʘʤʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ. ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʥʝʝ, 5G ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʚʠʨʪʫʘʣʴʥʦʡ, ʯʝʤ 
ʘʧʧʘʨʘʪʥʦʡ. ʊʦ ʝʩʪʴ ʜʘʞʝ ʩʘʤ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʜʘʪʘ-ʮʝʥʪʨʝ 
ʤʝʥʷʝʪʩʷ. ʉʦʟʜʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʟʦʥʳ ʧʦʢʨʳʪʠʷ ʧʨʠ ʵʪʦʤ 
ʦʙʝʩʧʝʯʠʚʘʷ ʪʨʝʙʫʝʤʫʶ ʝʤʢʦʩʪʴ ʩʝʪʠ - ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 
ʩʝʪʠ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ʕʪʠ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ 
ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʜʨʫʛ-ʜʨʫʛʫ. 

ʊʘʢ ʥʘʧʨʠʤʝʨ ʚ ʛʦʨʦʜʝ ʩ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʧʦʢʨʳʪʠʝ ʩʝʪʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ 
ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʭʦʨʦʰʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ɸ ʚ 
ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʚʩʸ ʥʘʦʙʦʨʦʪ, ʟʦʥʘ ʧʦʢʨʳʪʠʷ ʙʦʣʴʰʝ ʠ ʧʦʢʨʳʚʘʶʪ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, 
ʥʦ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ [4,5]. 

ɺ ʥʘʯʘʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 5G, ʢʦʛʜʘ ʦʧʝʨʘʪʦʨʳ ʚʳʙʠʨʘʶʪ ʩʝʪʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ 5G, 
ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʚʳʙʦʨʦʤ ʤʝʞʜʫ ʘʨʭʠʪʝʢʪʫʨʘʤʠ NSA ʠʣʠ SA. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ 
ʠʟʫʯʝʥʠʶ ʩʘʤʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʪʠ, ʦʧʝʨʘʪʦʨʳ ʪʘʢʞʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʪʦʤ, ʤʦʛʫʪ ʣʠ NSA 
ʠ ʪʝʨʤʠʥʘʣ SA ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʩʝʪʠ 5G ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʪʠ, ʩʝʪʴ ʨʘʜʠʦʜʦʩʪʫʧʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ 
ʠʥʪʝʨʬʝʡʩ ʢ ʙʘʟʦʚʦʡ ʩʝʪʠ 3GPP. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 5G ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʨʭʠʪʝʢʪʫʨʳ NSA ʠ 
SA. ʆʜʥʘ ʠ ʪʘ ʞʝ ʙʘʟʦʚʘʷ ʩʝʪʝʚʘʷ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 4G EPC ʠ 5G Core 
ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ, NSA ʠʣʠ SA ʙʦʣʴʰʝ ʥʝ ʷʚʣʷʶʪʩʷ ʜʠʣʝʤʤʦʡ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ. 
ʆʜʥʘ ʠ ʪʘ ʞʝ ʩʝʪʴ 5G, ʜʚʝ ʘʨʭʠʪʝʢʪʫʨʳ ʛʘʨʤʦʥʠʯʥʦ ʩʦʩʫʱʝʩʪʚʫʶʪ, ʠ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ NSA 
ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʦʙʥʦʚʣʝʥʘ ʜʦ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ SA ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʥʦʚʣʝʥʠʡ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺʳʚʦʜ: ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʧʨʦʰʣʳʭ 
ʧʦʢʦʣʝʥʠʡ. ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʪʢʨʦʝʪ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. ʊʘʢ ʞʝ ʦʥʘ 
ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ 
ʧʨʝʜʳʜʫʱʠʝ ʩʪʘʥʜʘʨʪʳ. ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʝ ʚʠʜʳ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ 5G. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨ ʩʝʪʠ 5G ʢʘʢ : Non-Standalone 
(NSN); Standalone (SA). 
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ʉʝʢʮʠʷ ˉ2 

 

ʀʅʅʆɺɸʎʀʀ ɺ ɸɺʊʆʄɸʊʀʂɽ ʀ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʅɸ ʊʈɸʅʉʇʆʈʊɽ 

 

ʋɼʂ 625.6(075) 
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ʆʉʆɹɽʅʅʆʉʊʀ ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʅʆʁ ʉʀʉʊɽʄʓ ʉʊʈɽʃʆʂ ʀ ʉʀɻʅɸʃʆɺ 

CTRL@LOCK 400 ʅɸ ʇʃɸʊʌʆʈʄɽ HRM -9 ʀ ɺʆʇʈʆʉʓ ɽɽ ɺʅɽɼʈɽʅʀʗ ɺ ɸʆ 

çʅʂ çפʊɾè 
 

ɸשʜʘʪʧʘ. ʊʘʩʳʤʘʣʜʘʫ ʢᴇʣʝʤʽʥʽש ʪײʨʘץʪʳ ᴇʩʫʽ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ 

ʞװʡʝʣʝʨʜʝ ʢʦʤʤʫʪʘʮʠʷ ʤʝʥ ʩʠʛʥʘʣʜʘʨʜʳ ʦʨʪʘʣʳץʪʘʥʜʳʨʫʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʤʦʨʘʣʴʜʳץ 

ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʝʩʢʽʨʛʝʥ ʨʝʣʝʣʽʢ ʞװʡʝʣʝʨʜʽ ʞʝʪʽʣʜʽʨʫ ʥʝʤʝʩʝ ʘʫʳʩʪʳʨʫ ʤᴅʩʝʣʝʩʽʥ ʢװʨʪ 

ʢᴇʪʝʨʜʽ. 

ʊʫʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʣʝʢʪʨʣʽʢ ʦʨʪʘʣʳץʪʘʥʜʳʨʫ, ʢᴇʨʩʝʪʢʽʣʝʨ, ʩʠʛʥʘʣʜʘʨ, ʙʝʢʝʪ. 

ɸbstract. The constant growth in traffic volumes has raised the acute question of 

improving or replacing morally and physically obsolete relay systems, considering the 

centralization of switches and signals on modern microprocessor systems. 

Keywords: electrical centralization, arrows, signals, station 

ɸʥʥʦʪʘʮʠʷ. ʇʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʧʦʩʪʘʚʠʣ ʦʩʪʨʳʡ ʚʦʧʨʦʩ ʦ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʣʠ ʟʘʤʝʥʝ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʣʳʭ ʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʩʪʨʝʣʦʢ ʠ ʩʠʛʥʘʣʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ 

ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ, ʩʪʨʝʣʢʠ, ʩʠʛʥʘʣʳ, ʩʪʘʥʮʠʷ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʝʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʚʥʝʜʨʷʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ 

ʧʦʝʟʜʦʚ ʠ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʦʡ. ʕʪʦ - ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ, ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʙʣʦʢʠʨʦʚʢʘ.  

ʅʘʟʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʝʥʳ ʥʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʮʠʬʨʦʚʦʡ 

ʘʧʧʘʨʘʪʫʨʦʡ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ, ʩʯʝʪʯʠʢʘʤʠ ʦʩʝʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʣʦʢʦʤʦʪʠʚʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʝʡ (ɸʃʉ), ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ɸʃʉ ʥʘ ʣʦʢʦʤʦʪʠʚʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʫʩʪʨʦʡʩʪʚ ʉɾɸʊ ʧʨʝʢʨʘʱʘʝʪ ʚʳʧʫʩʢ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʣʝ ʠ ʧʝʨʝʭʦʜʠʪ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʫʶ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ. 

ʈʝʣʝʡʥʳʤ ʩʠʩʪʝʤʘʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠ (ɾɸʊ) ʙʳʣʠ 

ʧʨʠʩʫʱʠ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʜʝʣʘʶʱʠʝ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʚʥʝʜʨʝʥʠʝ: 

- ʚʳʩʦʢʘʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ; 

- ʙʦʣʴʰʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

- ʚʳʩʦʢʠʡ ʩʪʝʧʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ; 

- ʦʪʩʫʪʩʪʚʠʝ ʚʩʪʨʦʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʠ 

ʘʨʭʠʚʠʨʦʚʘʥʠʷ, ʠʥʪʝʨʬʝʡʩʦʚ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʠʟʘʮʠʠ (ʄʇʎ), ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʣʝʡʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʦʪʥʦʩʷʪʩʷ: 

- ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʚ ʧʝʨʝʚʦʟʦʯʥʦʤ ʧʨʦʮʝʩʩʝ; 

- ʤʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ ʩʦʟʜʘʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ; 
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- ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 
ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʋɺʂ); 

- ʩʦʢʨʘʱʝʥʠʝ ʨʝʣʝʡʥʳʭ ʧʦʤʝʱʝʥʠʡ; 
- ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠ WEB-ʠʥʪʝʨʬʝʡʩʘ; 
- ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʥʘʧʦʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʪʨʝʣʢʠ, ʩʚʝʪʦʬʦʨʳ ʠ 

ʪ.ʧ.) ʜʠʩʪʘʥʮʠʦʥʥʦ ʩ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ; 
ʄʇʎ HMR-9 - ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʣʦʜʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʥʮʝʧʮʠʶ ʢʦʪʦʨʦʡ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʟʘʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʨʠ ʝʝ ʨʘʟʨʘʙʦʪʢʝ ʫʯʠʪʳʚʘʣʠ ʥʘʢʦʧʣʝʥʥʳʡ 
ʤʠʨʦʚʦʡ ʦʧʳʪ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʪʘʢʦʛʦ ʢʣʘʩʩʘ. 

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʩʠʩʪʝʤʳ ʄʇʎ Ctrl@Lock 400 ̫ ʚʣʷʶʪʩʷ: 
- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʤʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʪʦʨʦʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦ 

ʨʝʣʝʡʥʦʤʫ ʠʣʠ ʮʠʬʨʦʚʦʤʫ ʠʥʪʝʨʬʝʡʩʫ; 
- ʧʨʠʤʝʥʝʥʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ɸʈʄ Ctrl@Screen ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʝʜʠʥʫʶ ʩʨʝʜʫ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʚʦʜʘ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʦʞʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʝʢʪʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʠʥʠʡ. [1] 
ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʄʇʎ ʚʭʦʜʷʪ ʥʘʧʦʣʴʥʳʝ ʠ ʧʦʩʪʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʂ ʧʦʩʪʦʚʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ: ʧʦʜʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ (ɸʈʄ), 
ʫʧʨʘʚʣʷʝʤʳʡ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (ʋɺʂ), ʦʙʲʝʢʪʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ (ʆʂ), ʩʠʩʪʝʤʘ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʉʇɼ), ʘ ʪʘʢʞʝ ʧʦʜʩʠʩʪʝʤʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ                 
(ʈʠʩʫʥʦʢ 1). 

ʂ ʥʘʧʦʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ: ʩʪʨʝʣʦʯʥʳʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ, ʩʚʝʪʦʬʦʨʳ, 
ʘʧʧʘʨʘʪʫʨʘ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ, ʢʘʙʝʣʴʥʳʝ ʩʝʪʠ ʠ ʪ.ʜ. 

ʇʦʜʩʠʩʪʝʤʘ ɸʈʄ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ ʠ 
ʫʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʦʙʲʝʢʪʘʤʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʚ 
ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ (ʙʝʟ ʧʨʦʚʝʨʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʫʩʣʦʚʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ), ʘ ʪʘʢʞʝ 
ʚʝʜʝʥʠʝ ʠ ʯʪʝʥʠʝ ʘʨʭʠʚʘ ʩʦʙʳʪʠʡ. 

ɺ ʩʦʩʪʘʚ ʧʦʜʩʠʩʪʝʤʳ ɸʈʄ (ʈʠʩʫʥʦʢ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.) 
ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʪʳ ʘʧʧʘʨʘʪʫʨʳ: 

- ʦʩʥʦʚʥʦʡ ʠ ʨʝʟʝʨʚʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʜʝʞʫʨʥʦʛʦ ʧʦ 
ʩʪʘʥʮʠʠ (ɸʈʄ ɼʉʇ); 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘ (ɸʈʄ ʐʅ). 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʦʡ ʠ ʨʝʟʝʨʚʥʳʡ ɸʈʄ ɼʉʇ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʛʦʨʷʯʝʤ ʨʝʟʝʨʚʝ. ʆʥʠ ʷʚʣʷʶʪʩʷ 
ʨʘʚʥʦʮʝʥʥʳʤʠ ʚ ʧʣʘʥʝ ʬʫʥʢʮʠʦʥʘʣʘ. ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʩʥʦʚʥʦʡ 
ɸʈʄ ɼʉʇ. ɺ ʩʣʫʯʘʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ɸʈʄ ʠ ʦʩʥʦʚʥʳʤ ɸʈʄ ɼʉʇ 
ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʨʝʟʝʨʚʥʳʡ ɸʈʄ ɼʉʇ. 

ʊʘʢʞʝ ʚ ʧʦʜʩʠʩʪʝʤʫ ɸʈʄ ʚʭʦʜʷʪ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʥʳʭ (ʦʩʥʦʚʥʦʡ ʠ ʨʝʟʝʨʚʥʳʡ), 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʘʨʭʠʚʘʮʠʠ ʚʩʝʡ ʪʝʢʫʱʝʡ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʝʟʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʩʦʩʪʦʷʥʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʜʝʞʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʤʝʞʜʫ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʄʇʎ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ 
ʫʩʪʨʦʡʩʪʚʘʤʠ ʄʇʎ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ (ʠʩʪʦʯʥʠʢʘʤʠ) ʠʥʬʦʨʤʘʮʠʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ: 
ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʢʦʥʪʨʦʣʴ (ɼʂ), ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ (ɼʎ). [2] 

ʉʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʣʦʢʘʣʴʥʳʭ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ, (ʈʠʩʫʥʦʢ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.): 

-  ʨʝʟʝʨʚʠʨʦʚʘʥʥʘʷ ʩʝʪʴ ɸʈʄ (ʩʝʪʴ LAN); 
-  ʨʝʟʝʨʚʠʨʦʚʘʥʥʘʷ ʩʝʪʴ ʆʂ (ʩʝʪʠ WAN1, WAN2); 
-  ʩʝʪʴ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʩʝʪʴ IAN). 
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʄʇʎ CTRL@LOCK 400 powered by HMR9 

 

ʉʝʪʴ ɸʈʄ (ʩʝʪʴ LAN) ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ Ethernet ʠ ʧʨʦʪʦʢʦʣʘ 

TCP/IP ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʴʶ ʧʦʜʩʠʩʪʝʤʳ ɸʈʄ 

(ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ), ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʧʦʜʩʠʩʪʝʤʳ ɸʈʄ 

(ʩʝʨʚʝʨʘʤʠ ʙʘʟ ʜʘʥʥʳʭ) ʠ ʮʝʥʪʨʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ (ʎʇ) ʧʦʜʩʠʩʪʝʤʳ ʋɺʂ. ɼʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ɸʈʄ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʠʧʦʚʦʝ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʠʩʧʦʣʥʝʥʠʠ (ʢʦʤʤʫʪʘʪʦʨʳ), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ [3]. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʩʝʪʴ ɸʈʄ (LAN) ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ 

ʥʝʡ ʜʣʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʫʙʣʠʨʦʚʘʥʠʝ ʠ ʢʦʣʴʮʝʚʫʶ ʪʦʧʦʣʦʛʠʶ. 

ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʠʟ ʢʦʤʤʫʪʘʪʦʨʦʚ, ʚʭʦʜʷʱʝʛʦ ʚ ʢʦʣʴʮʦ ʩʝʪʠ LAN ï ʩʚʷʟʴ 

ʦʨʛʘʥʠʟʫʝʪʩʷ ʧʦ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʢʦʣʴʮʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɼʣʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʝʪʠ LAN ʥʝ 
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ʚʭʦʜʷʱʠʭ ʚ ʢʦʣʴʮʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʝʨʚʝʨʦʚ ɸʈʄ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʫʙʣʠʨʦʚʘʥʠʝ ʣʠʥʠʡ 

ʩʚʷʟʠ ʧʨʠ ʢʦʪʦʨʦʤ ɸʈʄ-ʩʝʨʚʝʨ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʘʙʦʪʫ ʧʦ ʨʝʟʝʨʚʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʩ ʢʦʣʴʮʦʤ 

ʯʝʨʝʟ ʨʝʟʝʨʚʥʳʡ ʢʦʤʤʫʪʘʪʦʨ, ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʩʥʦʚʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʩ ʩʝʪʴʶ LAN ʠʣʠ 

ʦʩʥʦʚʥʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ. 

ʆʩʥʦʚʥʘʷ ʠ ʨʝʟʝʨʚʥʘʷ ʩʝʪʠ ʆʂ (WAN1, WAN2) ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ 

Ethernet ʧʦ ʪʦʧʦʣʦʛʠʠ çʟʚʝʟʜʘè ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʮʝʥʪʨʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ ʧʦʜʩʠʩʪʝʤʳ ʋɺʂ ʠ ʰʠʥʘʤʠ ʩʪʘʥʜʘʨʪʘ RS485 ʦʙʲʝʢʪʥʳʭ 

ʢʦʥʪʨʦʣʣʝʨʦʚ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʠʥ RS485 ʩ ʩʝʪʷʤʠ WAN1 ʠ WAN2 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʣʶʟʳ (ʦʩʥʦʚʥʦʡ ʠ ʨʝʟʝʨʚʥʳʡ ʢʦʤʧʣʝʢʪʳ), ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʢʦʥʚʝʨʪʘʮʠʶ 

ʜʘʥʥʳʭ ʠʟ ʩʝʪʠ Ethernet ʚ ʰʠʥʫ RS485 ʠ ʦʙʨʘʪʥʦ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʩʰʦʚʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ ʠ ʦʙʲʝʢʪʥʳʤʠ ʢʦʥʪʨʦʣʣʝʨʘʤʠ. 

ʆʙʲʝʢʪʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʨʝʟʝʨʚʠʨʫʶʪʩʷ, ʧʦʜʢʣʶʯʝʥʠʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ ʜʚʫʤ 

ʰʠʥʘʤ RS485 ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʥʘ ʠʩʧʨʘʚʥʫʶ ʰʠʥʫ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʨʘʥʝʝ ʠʩʧʦʣʴʟʫʝʤʦʡ. ʐʣʶʟʳ ʠ ʩʝʪʠ ʆʂ (ʎʌ) ʨʝʟʝʨʚʠʨʫʶʪʩʷ ʧʫʪʝʤ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʧʦ ʩʝʪʠ WAN 1 ʠ ʩʝʪʠ WAN 2, ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʥʘ ʩʚʷʟʴ ʧʦ ʠʩʧʨʘʚʥʦʡ ʩʝʪʠ, ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ 

ʜʣʷ ʩʚʷʟʠ. [4] 

ʉʝʪʴ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʩʝʪʴ IAN) ʢʘʢ ʠ ʩʝʪʴ ɸʈʄ (ʩʝʪʴ LAN) 

ʠʩʧʦʣʴʟʫʝʪ ʛʠʙʨʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ï ʢʦʣʴʮʝʚʫʶ ʪʦʧʦʣʦʛʠʶ ʠ 

ʜʫʙʣʠʨʦʚʘʥʠʝ. ʄʝʞʜʫ ʦʩʥʦʚʥʳʤ ʠ ʨʝʟʝʨʚʥʳʤ ʎʇ ʩʝʪʴ IAN ʦʙʨʘʟʫʝʪ ʢʦʣʴʮʦ ʠ ʧʨʠ ʚʳʭʦʜʝ 

ʠʟ ʩʪʨʦʷ ʦʜʥʦʡ ʠʟ ʣʠʥʠʡ ʩʚʷʟʠ ï ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʘʙʦʪʫ ʧʦ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʢʦʣʴʮʘ. ʇʨʠ 

ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʣʠʥʠʡ ʩʚʷʟʠ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʢʦʣʴʮʦ (ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʠʟ ʎʇ) 

ï ʩʨʘʙʘʪʳʚʘʝʪ ʤʦʜʫʣʴ ʢʦʥʪʨʦʣʷ ʧʠʪʘʥʠʷ ʠ ʚʳʚʦʜʠʪ ʥʝʠʩʧʨʘʚʥʳʡ ʎʇ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʠ 

ʵʪʦʤ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʘʙʦʪʫ ʩ ʦʩʪʘʚʰʠʤʩʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʎʇ. (ʈʠʩʫʥʦʢ 2) 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʠʡ ʚʠʜ (ʘ) ʠ ʧʣʘʪʳ (ʙ) ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʡ ʚʠʜ 

ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ (ʚ) ʩʪʨʝʣʦʯʥʦʛʦ ʦʙʲʝʢʪʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 

 

ʇʦʜʩʠʩʪʝʤʘ ʆʂ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʥʘʧʦʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʆʂ ʦʩʫʱʝʩʪʚʣʷʶʪ ʫʧʨʘʚʣʝʥʠʝ ʥʘʧʦʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʢʘʟʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʦʜʩʠʩʪʝʤʳ ʋɺʂ. ʉʪʘʪʫʩʳ ʦ ʩʦʩʪʦʷʥʠʠ ʢʘʞʜʦʛʦ ʥʘʧʦʣʴʥʦʛʦ 

ʦʙʲʝʢʪʘ ʧʝʨʝʩʳʣʘʶʪʩʷ ʦʙʨʘʪʥʦ ʚ ʋɺʂ. ʆʙʲʝʢʪʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʦʩʪʴʶ 

ʙʝʩʢʦʥʪʘʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘʧʦʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʘʙʦʨʳ ʧʣʘʪ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʨʧʫʩʘʭ ʩʪʘʥʜʘʨʪʘ 

MicroTCA. 

ʇʦʜʩʠʩʪʝʤʘ ʋɺʂ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʣʦʛʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʣʦʞʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʤʘʥʜ ʦʧʝʨʘʪʦʨʘ ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ (ʈʠʩʫʥʦʢ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.). 

ʗʜʨʦʤ ʋɺʂ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʥʘ 

ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʨʝʘʣʠʟʫʝʪʩʷ ʙʝʟʦʧʘʩʥʘʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ 
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ʩʭʝʤʝ ç2 ʠʟ 2è ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ. ʇʨʠ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʝ ʦʙʘ ʎʇ (ʎʇ1 ʠ ʎʇ2) ʨʘʙʦʪʘʶʪ 

ʧʘʨʘʣʣʝʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʦʜʠʥ ʠʟ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ, ʘ ʚʪʦʨʦʡ ʚ ʨʝʞʠʤʝ 

çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʘ. ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʙʝʟ ʧʨʠʦʨʠʪʝʪʘ, ʪ.ʝ. ʢʘʞʜʳʡ ʧʨʦʮʝʩʩʦʨ 

ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʮʝʥʥʳʤ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ ʜʦ ʦʪʢʘʟʘ ʠʣʠ ʜʦ 

ʢʦʤʘʥʜʳ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ ʨʝʟʝʨʚʥʳʡ. 

ʄʝʞʜʫ ʩʦʙʦʡ ʜʘʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʘʭ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʧʦ 

ʚʥʫʪʨʝʥʥʝʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʩʝʪʴ IAN). 

ʂʘʞʜʳʡ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʘʧʧʘʨʘʪʥʦ 

ʥʝʟʘʚʠʩʠʤʳʭ ʙʣʦʢʦʚ: 

- ʙʝʟʦʧʘʩʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʎʇ ɸ ʠ B ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ç2 ʠʟ 2è 

(ʜʘʣʝʝ ï ɹɹ); 

- ʩʝʨʚʠʩʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (ʜʘʣʝʝ ï ʉʇ). 

ʉʇ ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʚʦʜʘ ʎʇ ʚ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʫʪʝʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ. 

ɹʝʟʦʧʘʩʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ ʎʇ ɸ ʠ B ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ç2 ʠʟ 2è ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʙʣʦʢʦʚ: 

- ʩʝʢʮʠʠ ʎʇ A; 

- ʩʝʢʮʠʠ ʎʇ B. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʚʷʟʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʠʧʦʚʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʤʦʜʫʣʠ ʩʝʪʠ Ethernet ʠ ʧʨʦʪʦʢʦʣ 

TCP/IP, ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʳʚʦʜʠʪʩʷ ʥʘ ɸʈʄ ɼʉʇ ʠ ɸʈʄ ʐʅ. [5] 

ɺ ʢʘʯʝʩʪʚʝ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʄʇʎ Ctrl@Lock 400 ʥʘ ʧʣʘʪʬʦʨʤʝ HRM-9 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ, ʧʦʩʪʨʦʝʥʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ɸʆ çʅʂ çפʊɾè 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʜʠʩʪʘʥʮʠʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʩʚʷʟʠ ʐʏ-39, ʥʘ ʩʪʘʥʮʠʠ ʄʘʡʣʳʪʦʛʘʡ. 
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ɸשʜʘʪʧʘ: ʙײʣ ʤʘץʘʣʘ Smart lock 400 ײץʨʳʣסʳʩʳʥʳש ʪʝʭʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ 

 ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ שʘʥ.  Smartlock 400 ʪʠʧʪʽʢ ʩʭʝʤʘʩʳʥʳסʘ ʘʨʥʘʣסʘʨʘʩʪʳʨʫץ

 .ʘʪʘʨ Smartlock 400 ʘʨʭʠʪʝʢʪʫʨʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥץ ʘʥ. ʉʦʥʳʤʝʥסʘʨʘʩʪʳʨʳʣץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʠʥʪʝʨʬʝʡʩ, ʙʣʦʢ, ʧʘʥʝʣʴ. 

Abstract:  this article is devoted to the consideration of the technical characteristics of the 

Smart lock 400 device.  The main elements of a typical Smartlock 400 scheme are considered. 

The Smartlock 400 architecture is also shown. 

Key words: interface, block, panel. 

 

Alstom ʢʦʤʧʘʥʠʷʩʳ Smartlock 400 ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʦʨʪʘʣʳץʪʘʥʜʳʨʫ ʞװʡʝʩʽʥ 

(ʄʇʎ) ɽʛʠʧʝʪ ʪʝʤʽʨ ʞʦʣʜʘʨʳʥʳש ʄʘʛʦʛʘ ʩʪʘʥʮʠʷʩʳʥʜʘ (ENR) ʪײʨʘץʪʳ ʧʘʡʜʘʣʘʥʫסʘ 

ʙʝʨʜʽ, ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʜʽ ʞᴅʥʝ ʩᴅʪʪʽ ʽʩʢʝ ץʦʩʪʳ. ɹײʣ Alstom ʢʦʤʧʘʥʠʷʩʳʥʳש ʂʇʆ ʞװʡʝʩʽʤʝʥ 

ʞʘʙʜʳץʪʘʣסʘʥ ɹʝʥʠ-ʉʫʵʡʬ-ɸʩʶʪ ʞʝʣʽʩʽʥʽש ʝʢʽʥʰʽ ʥʳʩʘʥʳ, 2018 ʞʳʣʜʳש ʩʦשʳʥʜʘ ʙʽʨʽʥʰʽ 

ɸʙʫ-ʂʫʨʢʘʩ ʩʪʘʥʮʠʷʩʳ ʙʦʣʜʳ. Smartlock 400 ï 30 ʞʳʣʜʳץ ʭaʣʳץaʨaʣʳץ ʪᴅʞʽʨʠʙʝʜʝʥ 

ʧaʡʜa aʣaʪʳʥ Alstom ײʩʳʥסaʥ Smartlock ʦʪʙaʩʳʥʳש ʞaשa ʵʚʦʣʶʮʠʷʩʳ. ʆʣ 

ʦʨʪaʣʳץʪaʥʜʳʨʳʣסaʥ ʥʝʤʝʩʝ ʙᴇʣʽʥʛʝʥ aʨʭʠʪʝʢʪʫʨaʩʳ ʙaʨ ʙaʨʣʳץ ʪʝʤʽʨ ʞʦʣ 

ʪʦʧʦʣʦʛʠʷʣaʨʳ װʰʽʥ ʞaʨaʤʜʳ ʞᴅʥʝ ʞaשa ʞᴅʥʝ ץʦʣʜaʥʳʩʪaסʳ ץʦʥʜʳʨסʳʣaʨ װʰʽʥ ʜʝ 

 aʤʪaʤaʩʳʟץ ʪʳץaʨʳ ʩʝʥʽʤʜʽʣʽʢ ʧʝʥ ʬʫʥʢʮʠʦʥaʣʜʳʣʳסʦʣʜaʥʳʣaʜʳ. ʊʝʭʥʦʣʦʛʠʷ ᴇʪʝ ʞʦץ

ʝʪʝʜʽ, ʙײʣ ʝש ʞʦסaʨʳ ץaʫʽʧʩʽʟʜʽʢ ʧʝʥ ץײʳʧʪʳʣʳץʪʳ ץaʤʪaʤaʩʳʟ ʝʪʝʜʽ. ʅʝʛʽʟʽ 35 ʞʦסaʨʳ 

ʤaʤaʥʜaʥʜʳʨʳʣסaʥ ץʳʟʤʝʪʢʝʨʣʝʨʜʝʥ ʪײʨaʪʳʥ ʞʦʙaʣʳץ ʪʦʙʳ Burke Rd ʞʦʙaʩʳʥʳש ʥaץʪʳ 

 ʣ ʨʝʪʪʝײaʤʪaʤaʩʳʟ ʝʪʪʽ, ʙץ ʙʝʡʽʤʜʝʣʫʽʥ שaʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʪʝʭʥʦʣʦʛʠʷʥʳץ

ʦʨʪaʣʳץʪaʥʜʳʨʳʣסaʥ ʦʨʥaʣaʩʫʜaʥ ʙaʩץaʨʫסa ʙʦʣaʪʳʥ ʞʝʣʽʥʽװ שʣʢʝʥ ʦʙʣʳʩʪaʨʳʥ ʙaʩץaʨʫ 

 .aʤʪaʤaʩʳʟ ʝʪʪʽץ ʤʢʽʥʜʽʛʽʥװʝʡʪʫ ʤשʡʝʥʽ ʢʝװʰʽʥ ʞװ

ʉʘʣʳʩʪʳʨʫ ץʘʪʪʳ ʙʣʦʢʪʘʫ (SSI ï Solid State Interlocking) ʞᴅʥʝ Smartlock 400 (SML 

400). 

- ʙסײʘʪʪʘʫʜʳש ʳץʪʠʤʘʣ ʤᴇʣʰʝʨʽʥ ײʣסʘʡʪʫ ʝʩʝʙʽʥʝʥ ʪʘʣʘʧ ʝʪʽʣʝʪʽʥ ʤʝʤʣʝʢʝʪʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʩʘʥʳʥ ץʳʩץʘʨʪʫ; 

- ʆʨʪʘʣʳײץ ץʣʳʧʪʘʫ ʞʘʙʜʳסʳʥʳש ʬʠʟʠʢʘʣʳץ ʤᴇʣʰʝʨʽʥ ʘʟʘʡʪʫ; 

 ;ʡʣʝʩʽʤʜʽʣʽʢװ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ץʘʟʽʨʛʽ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ -

- ɾʘשʘʨʪʳʣסʘʥ ײץʨʘʣʜʘʨ: ʛʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩ, ʞʘץʩʘʨʪʳʣסʘʥ ץʘʪʝʣʝʨʜʽ ʪʘʣʜʘʫ; 

- ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʞᴅʥʝ ʪʝʩʪʽʣʝʫ װʰʽʥ ץʦʩʳʤʰʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳʥ 

ʞʝʪʽʣʜʽʨʫ. 

Smartlock 400 ʪʠʧʪʽʢ ʩʭʝʤʘʩʳʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

Smartlock 400 װʰ ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪ ʙʘʨ:  

- ʦʨʪʘʣʳץ ʙסײʘʪʪʘʫ (CIEL) - SML400 ʞװʨʝʛʽ. ʆʣ 3-ʪʝʥ (2003) 2 ʧʣʘʪʬʦʨʤʘʩʳʥʘʥ 

ʪײʨʘʜʳ, ʥʘץʪʳ ץʦʩʳʤʰʘʥʳש ʜʝʨʝʢʪʝʨʽʤʝʥ ʞᴅʥʝ ʙʣʦʢʪʘʫ װʰʽʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫʤʝʥ ʞװʢʪʝʣʛʝʥ. 

- ʙʘʡʣʘʥʳʩ ʢʘʙʠʥʝʪʽ ʞʦʣ ʠʥʪʝʨʬʝʡʩʽʥʜʝʛʽ (TC) ʩʳʨʪץʳ ʞʦʣ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʞʝʣʽʣʝʨʜʽ ʞᴅʥʝ TFM ʙʘʡʣʘʥʳʩ ʧʨʦʪʦʢʦʣʳʥ ʙʘʩץʘʨʫסʘ ʞʘʫʘʧ ʙʝʨʝʜʽ. 

 ʡʝʩʽʥʝʥ, ʧʘʡʜʘʣʘʥʫʰʳװʦʣʜʘʫ ʞץ ʡʝʩʽ Support System Cubicle (SSC)װʦʣʜʘʫ ʞץ -

ʠʥʪʝʨʬʝʡʩʽ ʙʘʨ ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʞʝʢʝ ʢʦʤʧʴʶʪʝʨ (ʢʣʠʝʥʪʪʽʢ ʇʂ) ʞᴅʥʝ ʧʨʠʥʪʝʨʣʝʨ 

ʠʥʪʝʨʬʝʡʩʽʥʝʥ ʪײʨʘʜʳ. ʆʣ ʩʠʛʥʘʣ ʙʝʨʫ ʞװʡʝʩʽʥʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʙʘʩץʘʨʫ װʰʽʥ ʽʣʝʩʽʧ 

ʞװʨʫʰʽ ʞᴅʥʝ ʩʠʛʥʘʣ ʙʝʨʫ ʞᴇʥʽʥʜʝʛʽ ʤʘʤʘʥ ʪʘʣʘʧ ʝʪʝʪʽʥ ʙʘʨʣʳץ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪ ʧʝʥ 

ʙʘʩץʘʨʫ ײץʨʘʣʜʘʨʳʥ ײʩʳʥʘʜʳ. ɾʝʨʛʽʣʽʢʪʽ ʢʣʠʝʥʪʪʝʨʛʝ ץʦʩʳʤʰʘ, ʘʣʳʩʪʘʥ ʘʣʳʧ ʞװʨʫ 

 ʳʣʳ, ʤʳʩʘʣʳ, ISP ADSLץʞʝʣʽʩʽ ʘʨ ץʘʣʘʤʜʳס ʨʘʣʳ Wide Area Network (WAN)ײץ

ʘʨʥʘʣʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ץʦʣ ʞʝʪʽʤʜʽ. 
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ʉʫʨʝʪ 1 ï Smartlock 400 ʪʠʧʪʽʢ ʩʭʝʤʘʩʳʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ 

 

ʆʥʳש ʙʘץʳʣʘʫʳʤʝʥ ʪʝʤʽʨ ʞʦʣʜʳש ʘסʳʤʜʘסʳ ʢװʡʽʥ ʞʘʟʘʪʳʥ ʙʣʦʢʪʘʫʰʳ ʞʘʜʳʥʳ 

 ʪʘʫ ʞᴅʥʝ ʞʦʣ ʫʯʘʩʢʝʩʽʥ ʪʦʣʪʳʨʫץʢʪʝʥʽ ʘʥʳװʰʘʤʜʳ ʪʝʢʩʝʨʫ, ʥ ץʣ ʩʠʛʥʘʣʜʳײʘʤʪʠʜʳ; ʙץ

ʩʠʷץʪʳ ʬʫʥʢʮʠʷʣʘʨʜʳ ץʘʤʪʠʜʳ. ʆʣ ʩʦʥʜʘʡ-ʘץ ʞʘץʳʥʜʘʩʪʳʨʫ ʞᴅʥʝ ʩʠʥʭʨʦʥʜʘʫ 

ʬʫʥʢʮʠʷʣʘʨʳ ʩʠʷץʪʳ ʽʰʢʽ ʙʣʦʢʪʘʫʰʳ ʘʡʥʳʤʘʣʳʣʘʨʜʳ ʩʘץʪʘʡʜʳ. ɹʘʡʣʘʥʳʩץʘʥ ʞʘʜ ʢװʡʽ 

ʩʠʛʥʘʣ ʙʝʨʫ ʣʦʛʠʢʘʩʳʤʝʥ ʞʦʣ ײץʨʳʣסʳʣʘʨʳʥʘ ץʘʰʘʥ ʞᴅʥʝ ץʘʥʜʘʡ ʙʘʩץʘʨʫ ʵʣʝʤʝʥʪʪʝʨʽ 

ʞʽʙʝʨʽʣʫʽ ʤװʤʢʽʥ: ʥװʢʪʝʣʝʨʜʽץ שʦʟסʘʣʳʩʳ ʞᴅʥʝ ʩʠʛʥʘʣ ʘʩʧʝʢʪʽʩʽ ʞᴅʥʝ ʪ. ʙ. ʘʥʳץʪʘʫ װʰʽʥ 

ʩʽʣʪʝʤʝ ʞʘʩʘʡʜʳ. ɹײʣ ʞʦʣ ʞʘסʳʥʘʥ ʢʽʨʫ ʞʘסʜʘʡʳʥʳש ᴇʟʛʝʨʽʩʪʝʨʽʤʝʥ ʥʝʤʝʩʝ ʩʠʛʥʘʣ ʙʝʨʫʰʽ 

ʞʘʩʘסʘʥ ʩײʨʘʥʳʩʪʘʨʤʝʥ ʘʥʳץʪʘʣסʘʥʜʘʡ. ɹײʣ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʽʣ, Smartlock ʧʘʡʜʘʣʘʥʫ 

 ʘסʨʣʝʥʜʽʨʛʝʥ ʢʝʟʜʝ ʝʩʢʽʨʛʝʥ SSI ʜʝʨʝʢʪʝʨʽʥ ʠʤʧʦʨʪʪʘʫװʣʛʽʩʽʥ ʪװ ʳ SSIסʦʣʜʘʥʳʩʪʘץ ʰʽʥװ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. Smartlock ײʩʳʥסʘʥ ץʦʩʳʤʰʘ ʪʽʣ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪᴇʤʝʥʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

Smartlock 400 ʙʽʨʥʝʰʝ "ʚʠʨʪʫʘʣʜʳ ʙסײʘʪʪʘʫסʘ"  ʙᴇʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ:  

- ʜʝʨʙʝʩ, ʬʫʥʢʮʠʦʥʘʣʜʳ, ʙʽʨʘץ SSI ʭʘʙʘʨʣʘʤʘʣʘʨʳʥʳש ʽʰʢʽ ʤʝʭʘʥʠʟʤʽʥ ʤʦʜʝʣʴʜʝʫ 

ʘʨץʳʣʳ; 

- ʙʽʨ-ʙʽʨʽʥʽש ʞʘʜʳʥʘ ʙʘץʳʣʘʥʘʪʳʥ ʪװʨʜʝ ʪʝʩʪʽʣʝʫ ʞᴅʥʝ ʞʘʟʫ ʤװʤʢʽʥʜʽʛʽ. 

ᴄʨʙʽʨ VIXL Signaller ʙʘʩץʘʨʫ ʞᴅʥʝ ʠʥʜʠʢʘʮʠʷ ʞװʡʝʩʽʥʝ ᴇʟ ʩʽʣʪʝʤʝʣʝʨʽ ʙʘʨ, 

ʩʦʥʜʳץʪʘʥ ʙײʣ ʞװʡʝʣʝʨ SMARTLOCK ץײʩʘʩ SSI ʞʠʳʥʪʳסʳ ʨʝʪʽʥʜʝ ʢᴇʨʝʜʽ. ɽʢʽ ʥʝʤʝʩʝ 

ʦʜʘʥ ʜʘ ʢᴇʧ VIXL ʙʽʨ-ʙʽʨʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʙʽʨ ʤʝʟʛʽʣʜʝ ʩײʨʘʫʣʘʨʜʳ ᴇשʜʝʡ ʘʣʘʜʳ, ʩʦʥʜʳץʪʘʥ 

CIXL ʙʽʨʝʫʜʝʥ ʢᴇʧ ʩʠʛʥʘʣʠʟʘʪʦʨʤʝʥ ʙʽʨ ʤʝʟʛʽʣʜʝ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ. 

ʂʽʨʽʩ ʞᴅʥʝ ʰʳסʳʩ (NX) ʧaʥʝʣʽ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʙaʡʣaʥʳʩʳ ʙaʨ ʙʽʨʳסשaʡ SSI ʞװʡʝʩʽ. 

SSI ץaʨaʧaʡʳʤ aʨʭʠʪʝʢʪʫʨaʩʳ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʄײʥʜa ʩʠʛʥaʣʠʟaʪʦʨʜʳ ʙסײaʪʪaʡʪʳʥ 

ʪʠʧʪʽʢ ʰaסʳʥ ʩʭʝʤa ʞᴅʥʝ SSI ʢᴇʨʩʝʪʽʣʛʝʥ. ɾʦʣʜʳ ʞaʙʜʳץʪaʫסa ʤװʤʢʽʥʜʽʢ ʙʝʨʝ ʦʪʳʨʳʧ, 

ʪʽʢʝʣʝʡ ʞaץʳʥ ʦʨʥaʣaʩץaʥ  ʞʦʣʜʳ ʙaץʳʣaʫ aʡʤaסʳ ʤʝʥ ʙʽʨʣʝʩʢʝʥ ʦʨʥaʣaʩʫʳ ʙʦʣʳʧ 

ʪaʙʳʣaʜʳ. 

SSI ʰʢaʬʳʥʳש ʽʰʽʥʜʝ ʦʨʥaʣaʩץaʥ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʤʦʜʫʣʴʜʝʨʽʥ ʧaʡʜaʣaʥʫ aʨץʳʣʳ 

ʝʢʽ ʞaץʪʳ ʜʝʨʝʢʪʝʨ ʙʝʨʫ aʨʥaʣaʨʳ aʨץʳʣʳ ʙaʩץaʨʫ װʰʽʥ. ɼʝʨʝʢʪʝʨ ʙʝʨʫʜʽש ɾʦʣ 

ʙʦʡʳʥʜaסʳ aʨʥaʣaʨʳ ʞaʣʧʳ ʩʝʙʝʧʧʝʥ ʝʢʽ ʙaʡʣaʥʳʩ ʞʝʣʽʩʽʥʽש ʞײʤʳʩʳʥʜa ʙʽʨ ʤʝʟʛʽʣʜʝ 

ʽʨʢʽʣʽʩ ץaʫʧʽʥʝ ץaʨʩʳ ʪײʨʫ װʰʽʥ ʪaʨaʪʳʣʫʳ ʤװʤʢʽʥ. 
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Smartlock 400 ʧaʥʝʣʽ NX ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʙaʡʣaʥʳʩ. 2 ï ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʩʭʝʤaסa 

aʨʥaʣסaʥ SML400 aʨʭʠʪʝʢʪʫʨaʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ʉʪaʥʜaʨʪʪʳ ʦʧʝʨaʮʠʷʣʳץ ʞװʡʝʩʽ ʞᴅʥʝ 

ʙʣʦʢʪaʫʜʳש ʙaסʜaʨʣaʤaʣʳץ ץaʤʪaʤaʩʳʟ ʝʪʫʽ ʙaʨ 3-ʪʝʥ (2oo3) Alstom 2 ʧʣaʪʬʦʨʤaʩʳʥ 

ʧaʡʜaʣaʥaʪʳʥ ʦʨʪaʣʳץ ʙʣʦʢʪaʫ פʦʩʳʤʰa, ױʣʳʙʨʠʪaʥʠʷסa ʪᴅʥ, NX ʙaסʜaʨʣaʤaʣʳץ 

 ʪaʤaץʞaʩa ץʜaʨʣaʤaʣʳסʰʽʥ ʩʪaʥʜaʨʪʪʳ ʙaװ ʰʝʣʛʝʥ. ɹʣʦʢʪaʫשaʤʪaʤaʩʳʟ ʝʪʫ ʧaʥʝʣʽ ʙaʨ ʪʝץ

SSI (MPM) ʢᴇʧʧʨʦʮʝʩʩʦʨʣʳץ ʤʦʜʫʣʷʮʠʷʣaʨʜa ʦʨʳʥʜaʣaʪʳʥ ʣʦʛʠʢaʥʳ ʦʨʳʥʜaʡʜʳ. 

ʇAʅɽʃʔ ʙaסʜaʨʣaʤaʣʳץ ʞaʩaץʪaʤaʩʳ ʧaʥʝʣʴ ʤʫʣʴʪʠʧʣʝʢʩʦʨʳʥ ʞᴅʥʝ ʧʦʝʟʜʳ ʩʠʧaʪʪaʫ 

 ʩaʩץײ ʤʦʜʫʣʽʥʜʝ ʙʦʣaʪʳʥ ʧaʥʝʣʴʛʝ שaʥʜa, ʧaʥʝʣʴ ʧʨʦʮʝʩʩʦʨʳʥʳסʦʩa aʣץ ʳʩʳʥסʨʳʣײץ

ʧaʥʝʣʴʜʽ ʙʝʡʥʝʣʝʫ ʬʫʥʢʮʠʷʣaʨʳʥ ץaʤʪaʤaʩʳʟ ʝʪʝʜʽ [1].  

 .ʳʣʳ ʽʩʢʝ aʩʳʨʳʣaʜʳ [1]ץʦʣʜaʫ ʢᴇʨʩʝʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ aʨץ

 

 
 

ʉʫʨʝʪ 2 ï SML400 aʨʭʠʪʝʢʪʫʨaʩʳ 

 

ʀʥʪʝʨʬʝʡʩʪʝʨ. ɹʽʨ ʦʨʪaʣʳץ ʙʣʦʢʪaʫ PMUX ʞᴅʥʝ TD ʠʥʪʝʨʬʝʡʩʪʝʨʽʤʝʥ 

ʞaʙʜʳץʪaʣסaʥ aʣʪʳ SSI aʣʤaʩʪʳʨa aʣaʜʳ. Smartlock ʢʝʡʽʥʛʽ ʆʨʪaʣʳײץ ץʣʳʧʪaʫ ʩʦʣ 

ʩʭʝʤaסa ץʦʩʳʣʫʳ ʤװʤʢʽʥ. ʆʣaʨ ʽʰʢʽ ʜʝʨʝʢʪʝʨ ʪaʨaʪʫ aʨʥaʩʳʥaʥ (IDL) OSI ʞʳʣʜaʤ ʞײʤʳʩ 

ʽʩʪʝʡʪʽʥ ʞaשa ʠʥʪʝʨʬʝʡʩ aʨץʳʣʳ ʙʽʨ-ʙʽʨʽʤʝʥ ᴇʟaʨa ᴅʨʝʢʝʪʪʝʩʝʜʽ. 

ʇaʡʜaʣaʥʳʣaʜʳ ʙʽʨʜʝʡ ʞʦʣ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ aʨʥaʣaʨʳ ʞᴅʥʝ TFM, ʙʽʨaץ ʦʨʥʳʥa 

ʦʣaʨʜʳ ץʦʟסaʣʳʩץa ʢʝʣʪʽʨʫ ʞʦʣ ʧʨʦʮʝʩʩʦʨʣaʨ ʙaʡʣaʥʳʩ MPM, ʦʣaʨ aʨץʳʣʳ ʙaʩץaʨʳʣaʜʳ 

ʢʦʤʤʫʥʠʢaʮʠʷʣʳץ ʞװʡʝʩʽʥ ʰʣʶʟʜʽש ʬʫʥʢʮʠʦʥaʣʜʳץ ʤʦʜʫʣʽ Trackside. 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ɹʣʦʢʪaʫ ʙʽʨ çʙaסaʣaʫ ʮʠʢʣʽʥʜʝè ʞʦʣʜʳ ʙaץʳʣaʫ ײץʨaʣʜaʨʳʥʳש ʪʦʣʳץ ʞʠʳʥʪʳסʳʥ 

ʙaסaʣaʡʜʳ, ʩʦʜaʥ ʢʝʡʽʥ ʰʣʶʟ ʠʥʪʝʨʬʝʡʩʽʥʝ ʙʝʨʽʣʝʜʽ. ʉʳʨʪץʳ ʠʥʪʝʨʬʝʡʩ ײץʣʳʧʪaʫ װʰʽʥ 

aסʳʤʜaסʳ TFM ʞaʫaʧ ʩʫʨʝʪʽʥ ץaʡʪaʨaʜʳ. ʉʳʨʪץʳ ʠʥʪʝʨʬʝʡʩ װʟʜʽʢʩʽʟ ʮʠʢʣʜʳץ ʙaץʳʣaʫʜʳ 

TFM ʩaʫaʣʥaʤaʣaʨʳʥ ʦʨʳʥʜaʡʜʳ.  

ɾʦʣ ʢװʡʣʝʨʽʥʽש ᴇʟʝʢʪʽ ʙʝʡʥʝʩʽʥ ץʦʣʜaʫ װʰʽʥ ʞaץʳʥʜa aʣʳʥסaʥ TFM ʞaʫaʧʪaʨʳʥ 

ʙʣʦʢʪaʫ ʞᴅʥʝ ʞaʟʫ aץʧaʨaʪʳ. ʐʣʶʟʜʽש ʩʳʨʪץʳ ʠʥʪʝʨʬʝʡʩʽ TFM ʜʝʨʝʢʪʝʨ ʧʨʦʪʦʢʦʣʳʥ 

ʩʠʥʭʨʦʥʜaʫʜʳ ʙaʩץaʨaʜʳ. Aʣʳʩʪaסʳ ʰʣʶʟʜʝʨ (ʙײʣ ʩʠʷץʪʳ ץaʨaʧaʡʳʤ ʩʭʝʤa װʰʽʥ ʙʽʨʛʝ 

ʦʨʥaʣaʩץaʥ) ʰʣʶʟʜʽש ʩʳʨʪץʳ ʠʥʪʝʨʬʝʡʩʽʥʝ ʙaסʳʥʳʰʪʳ, ʙʽʨaץ TFM װʰʽʥ ʞʝʪʝʢʰʽ ʙʦʣa 

ʦʪʳʨʳʧ, ʪʝʢ ʙʽʨ ʨʝʪ TFM ʩײʨaʫʳʥ ʞaʫaʧʪʳ ʙaʩץaʨaʜʳ. 

 ʣײʩʳʥʳʣaʜʳ. ɹײ ʦʨʥʳʥa שʤaʤaʥʳ ʪʝʨʤʠʥaʣʳʥʳ ץʡʝʩʽ" SSI ʪʝʭʥʠʢaʣʳװʦʣʜaʫ ʞפ"

ʞaץʩaʨʪʳʣסaʥ ʬʫʥʢʮʠʦʥaʣʜʳʣʳץʪʳ ץaʤʪaʤaʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ ץaʟʽʨʛʽ ʟaʤaʥסʳ ʩʪaʥʜaʨʪʪaʨסa 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ץaʟʽʨʛʽ ʟaʤaʥסʳ 

ʌʫʥʢʮʠʷʣaʨʳʥa ץaʪʳʥaʫ װʰʽʥ:  

- ɾװʡʝʛʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʜʠaʛʥʦʩʪʠʢaʩʳ; 

- ʄaʨʰʨʫʪ ʞʦʣaץʪaʨʳ ʩʠʷץʪʳ ʩʠʛʥaʣʠʟaʮʠʷʥʳ ʙaʩץaʨʫ ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜaʥʫ ʞᴅʥʝ 

ʞʦʶ; 

- ʊʽʨʢʝʣʛʝʥ ʪʝʨʛʝʫ ʜʝʨʝʢʪʝʨʽ. 

ʈʝʟʝʨʚʪʽʢ ʞaʙʜʳץ ʧaʡʜaʣaʥʫʰʳʣaʨʜʳש ᴅʨʪװʨʣʽ ʪʠʧʪʝʨʽ װʰʽʥ ᴅʨʪװʨʣʽ ʞʝʨʣʝʨʜʝ ץʦʣ 

ʞʝʪʽʤʜʽʣʽʢʪʽ aʨʪʪʳʨʫ ʞᴅʥʝ ʢʽʨʫ ʥװʢʪʝʣʝʨʽʥ ײʩʳʥʫ װʰʽʥ ʙʝʨʽʣʝʜʽ. 

Aʨʭʠʪʝʢʪʫʨaʩʳ ʙaʨ Smartlock 400. Smartlock 400-ʜʽש ʢʝʡʽʥʛʽ ʥײʩץaʩʳ DM ʞᴅʥʝ 

TDM ʞʝʣʽʣʝʨʽ ʤʝʥ TM ʰʣʶʟʜʝʨʽ װʰʽʥ CIEL ʞʦסaʨʳ ʞʳʣʜaʤʜʳץʧʝʥ ʝʥʛʽʟʫ ʰʳסaʨʫ 

ʥװʢʪʝʣʝʨʽʥʽש ᴅʣʜʝץaʡʜa ʢᴇʧ ʩaʥʳʥa ʞװʛʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ aʫʳʩʪʳʨʫʜʳ ײʩʳʥaʜʳ. ɹײʣ 

 ,ʪaʡ ʦʪʳʨʳʧ, ʜʝʨʝʢʪʝʨ ʞʦʣ ʢaʙʝʣʽʥ ʞᴅʥʝ DLM aʫʳʩʪʳʨa ʦʪʳʨʳʧץʳ TFM ʩaסʦʣʜaʥʳʩʪaץ

 a ʞʦʣשʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾaװa ʢᴇʰʽʨʫʛʝ ʤסʳ ʞʦʣ ʞʝʣʽʩʽʥ ʦʩʳ aʨʭʠʪʝʢʪʫʨaסʦʣʜaʥʳʩʪaץ

ʞʝʣʽʣʝʨʽ ʞaץʩaʨʪʳʣסaʥ ץaʰʳץʪʳץ ʜʠaʛʥʦʩʪʠʢaʩʳ ʙaʨ TFM ʙaʣaʤaʩʳʥaʥ ʧaʡʜa aʣaʜʳ. 

 

 
 

ʉʫʨʝʪ 3 ï ɾװʡʝ ʙʣʦʛʳʥʳש ʩʳʨʪץʳ ʢᴇʨʽʥʽʩʽ 

 

ʉIXL ʢʝʣʝʩʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ץʘʤʪʠʜʳ: 

- ʝʥʛʽʟʫ ï ʰʳסʘʨʫ ʽʰʢʽ ʞװʡʝʩʽ (ʝʢʽ ʘʨʭʠʪʝʢʪʫʨʘʥʳש ʙʽʨʽ); 

-ʝʩʝʧʪʝʫ ʢʽʰʽ ʞװʡʝʩʽ (2003 ʞʳʣʜʳש ʘʨʭʠʪʝʢʪʫʨʘʩʳʥ ʽʩʢʝ ʘʩʳʨʘʪʳʥ װʰ ʨʝʟʝʨʚʪʽʢ 

ʘʨʥʘʥʳ ץʘʤʪʠʜʳ); 

 ;(ʰʽʥװ ʢʪʝʫװʞ ץʜʠʘʛʥʦʩʪʠʢʘʣʳ) ʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʧʘʥʝʣʽץ -



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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- ʞʝʣʜʝʪʢʽʰʪʝʨ; 

 ;ʳʰʪʘʨ ʧʘʥʝʣʽסʪʘʥʜʳʨץʳʰʪʘʨ ï ʩʘץʦʩץ -

- ʝʥʛʽʟʫ ï ʰr  ;ʘʨʫ ʧʘʥʝʣʽס

- ʙʘʩʪʳ ʝʥʛʽʟʫ ʧʘʥʝʣʽ; 

- ʙʘʩ ץʫʘʪ ʙʣʦʛʳ. 

ʂʘʙʠʥʘʥʳש ʦʨʥʘʣʘʩʫʳ. 

CIʍL 37U ʙʠʽʢʪʽʛʽʥʽש ʽʰʢʽ ᴇʣʰʝʤʽ ʙʘʨ ʩʪʘʥʜʘʨʪʪʳ (19-ʜʶʡʤʜʽʢ ʩʝʨʠʷʜʘ) ʪʽʨʝʢʪʝ 

ʽʩʢʝ ʘʩʳʨʳʣסʘʥ, Cubicle ʦʨʥʘʣʘʩʫʳ  ʞʦסʘʨסʳ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɹʘʨʣʳץ ʞʝʣʽʣʽʢ ʘʫʳʩʳʤʜʳ ʙʣʦʢʪʘʨ (LRU) ʞᴅʥʝ ʠʥʜʠʢʘʪʦʨʣʘʨ ʰʢʘʬʪʳש ʘʣʜʳסשʳ 

ʙᴇʣʽʛʽʥʝʥ ץʦʣ ʞʝʪʽʤʜʽ, LRU ʪʝʩʽʛʽ ʜײʨʳʩ ʝʤʝʩ ʞʘʙʜʳץʪʳ ʝʥʛʽʟʙʝʫ װʰʽʥ ʙʝʣʛʽʣʝʥʛʝʥ. 

ɸʣʜʳסשʳ ʧʘʥʝʣʴʜʝʛʽ ʘʫʳʩʪʳʨʳʧ ץʦʩץʳʰʪʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʤʘʤʘʥʳ 

ʧʣʘʪʬʦʨʤʘʜʘ LRU-ʜʽ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ᴇʟʛʝʨʪʝ ʘʣʘʪʳʥʜʘʡ ʝʪʽʧ ץʘʨʘʩʪʳʨʳʣסʘʥ. LRU ʢʝʟ 

ʢʝʣʛʝʥ ʤʘʥʠʧʫʣʷʮʠʷʥʳש ʘʣʜʳʥʜʘ ᴇʰʽʨʽʣʫʽ ʢʝʨʝʢ. 

ʆʨʥʘʪʳʣʫʳ. 

ʂʘʙʠʥʝʪ ʢʝʣʝʩʽ ץʦʨʰʘסʘʥ ʦʨʪʘ ʞʘסʜʘʡʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ:  

 .ʪʝʤʧʝʨʘʪʫʨʘʩʳ 0 ï ʜʝʥ + 45 Á C ï ʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʝʜʽ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ -

- ʢʦʥʜʝʥʩʘʮʠʷʣʘʥʙʘʡʪʳʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳ5% ,ץ - ʜʘʥ 95% - סʘ ʜʝʡʽʥ. 

ɽʩʝʧʪʝʫʽʰ ʞװʡʝ. 

ɽʩʝʧʪʝʫ ʢʽʰʽ ʞװʡʝ װʰ ʤʦʜʫʣʴʜʽʢ ʨʝʟʝʨʚʪʝʫ (TMR) ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʞᴅʥʝ ᴅʨʙʽʨ ʝʩʝʧʪʝʫ ʘʨʥʘʩʳʥʜʘ 4 ï ʪʝʥ ʙʘʨ. ᴄʨʙʽʨ ʘʨʥʘʥʳ ץʦʩʫסʘ ʥʝʤʝʩʝ ᴇʰʽʨʫʛʝ ʙʦʣʘʜʳ. 

ɹײʣ ײץʨʘʣ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʢʝʟʽʥʜʝ װʟʽʣʽʩʩʽʟ ʞײʤʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɽʥʛʽʟʫ ï ʰʳסʘʨʫ ʽʰʢʽ ʞװʡʝʩʽ. ɽʥʛʽʟʫ ï ʰʳסʘʨʫ ʽʰʢʽ ʞװʡʝʩʽ 2-ʜʝʥ (1002) Dual 

Modular Redundant 1 ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɽʨʽʧ ʞװʨʫʰʽ ʞװʡʝʥʽ ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽ 

 .ʤʢʽʥװʘʤʪʫʳ ʞᴅʥʝ ᴇʰʽʨʫʽ ʤץ ʘʨʫ ʪʦʙʳʥסʘʣʜʳʨʘ ʦʪʳʨʳʧ, ᴅʨʙʽʨ ʝʥʛʽʟʫ-ʰʳץ

 ʰʽʥ Smart lock 400 aʨʭʠʪʝʢʪʫʨaʩʳ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ.ʊʝʢ ʙʽʨװ ʣʢʝʥ ʩʭʝʤaת

ʙʣʦʢʪaʫ ʙʽʨ Smartlock 400 CIXL ʩʽʣʪʝʤʝʣʝʨʜʽ ʪʝʢ SSI IDL ʵʢʚʠʚaʣʝʥʪʪʽ ʞaʩaʡ ʦʪʳʨʳʧ, 

ʙʽʨʥʝʰʝ MSI ʵʢʚʠʚaʣʝʥʪʽʥ ʙaʩץaʨa aʣaʜʳ ʝש ʽʨʽ ʩʭʝʤaʣaʨ װʰʽʥ ץaʞʝʪ. ʂᴇʨʩʝʪʽʣʛʝʥ ʞʝʣʽʣʝʨ 

 ʳץʩʳʨʪ שʳ ʰʣʶʟʜʽסʪaץaʰʳץ ʞᴅʥʝ שaʡʪaʣaʥaʜʳ. TFM ʰʣʶʟʽʥʽץ ʰʽʥװ ʦʣ ʞʝʪʽʤʜʽʣʽʢץ

ʠʥʪʝʨʬʝʡʩʽʥʽש ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʩʪaʥʜaʨʪʪʳ ʪʝʣʝʢʦʤʤʫʥʠʢaʮʠʷʣʳץ ʞʝʣʽ ʙʦʡʳʥʰa 

 aʥ TDLסʪʦʣʪʳʨʳʣ ץʳ ʠʥʪʝʨʬʝʡʩʽ 2 ʪʦʣʳץᴅʨʙʽʨ ʩʳʨʪ שʤʢʽʥ.TFM ʰʣʶʟʽʥʽװʣʝʩʪʽʨʽʣʫʽ ʤװ

ʙaʩץaʨa aʣaʜʳ (ʦʣaʨ ʪʝʢ ʽʰʽʥaʨa ʪʦʣʪʳʨʳʣסaʥ ʙʦʣʩa ʤaʢʩʠʤʫʤ 3) ʷסʥʠ 4 ץaʰʳץʪaסʳ ʰʣʶʟ 

(ʤaʢʩʠʤʫʤ 6).  

Smartlock 400-ʜʽש ʢʝʡʽʥʛʽ ʥײʩץaʩʳ DM ʞᴅʥʝ TDM ʞʝʣʽʣʝʨʽ ʤʝʥ TM ʰʣʶʟʜʝʨʽ װʰʽʥ 

ciel ʞʦסaʨʳ ʞʳʣʜaʤʜʳץʧʝʥ ʝʥʛʽʟʫ ï ʰʳסaʨʫ ʥװʢʪʝʣʝʨʽʥʽש ᴅʣʜʝץaʡʜa ʢᴇʧ ʩaʥʳʥa ʞװʛʽʥʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ aʫʳʩʪʳʨʫʜʳ ײʩʳʥaʜʳ. ɹײʣ ץʦʣʜaʥʳʩʪaס rTFM ʩaץʪaʡ ʦʪʳʨʳʧ, ʜʝʨʝʢʪʝʨ 

ʞʦʣ ʢaʙʝʣʽʥ ʞᴅʥʝ DLM aʫʳʩʪʳʨa ʦʪʳʨʳʧ, ץʦʣʜaʥʳʩʪaסʳ ʞʦʣ ʞʝʣʽʩʽʥ ʦʩʳ aʨʭʠʪʝʢʪʫʨaסa 

ʢᴇʰʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾaשa ʞʦʣ ʞʝʣʽʣʝʨʽ ʞaץʩaʨʪʳʣסaʥ ץaʰʳץʪʳץ ʜʠaʛʥʦʩʪʠʢaʩʳ 

ʙaʨ TFM ʙaʣaʤaʩʳʥaʥ ʧaʡʜa aʣaʜʳ. 

Smartlock 400-ʜʽ3 ש ʽʩʢʝ ץʦʩʫ ʨʝʞʠʤʽ ʙaʨ. ʆʣʘʨ: 

1 ï ʨʝʞʠʤ (ʩʫʳץ) ï ʞװʡʝ ʪʝʭʥʠʢaʣʳץ ʙaʩץaʨʫ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʩaץʪaʣסaʥ ʢװʡʣʝʨʽ 

aʨaʩʳʥʜa ץʦʨʝʢʪʝʥʜʽʨʫʜʽײ שʟaץ ᴇʰʫʽʥ ʥʝʤʝʩʝ ʙʽʨʝʫʜʝʥ aʨʪʳץ ʩᴅʡʢʝʩʩʽʟʜʽʢʪʽ aʥʳץʪaסaʥʜa 

 ʣײʤaʤaʥʥaʥ ʨaʩʪaʫʜʳ ʪaʣaʧ ʝʪʝʜʽ ï ʙ ץʰʽʥ ʪʝʭʥʠʢaʣʳװ ʦʩʫץ ʣ ʨʝʞʠʤ ʽʩʢʝײʦʣʜaʥʳʣaʜʳ. ɹץ

ʪʝʭʥʠʢaʣʳץ ʤaʤaʥסa ץaסaʟ ʞʫʨʥaʣʳʥ ץaʨaʧ, ʙaʩץaʨʫ ײץʨaʣʜaʨʳʥ ץaʡʪa ץʦʣʜaʥʫסa 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

2 ï ʨʝʞʠʤ ( ʞʳʣʳ) ץʦʣʜaʥʳʣʤaʡʪʳʥ (ץʦʨʝʢʪʝʥʜʽʨʫʜʽ ײʟaץ aʞʳʨaʪʧaʡ ʞᴅʥʝ 

ʪʝʭʥʠʢaʥʳ ʙaʩץaʨʫ ʵʣʝʤʝʥʪʪʝʨʽʥʜʝʛʽ ʙʽʨ aʡʳʨʤaʰʳʣʳץʪaʥ aʨʪʳץ ʝʤʝʩ) ʞʝʨʜʝ 

 .ʪaʨץʡʣʝʨʽʥʜʝ ʝʣʝʫʣʽ aʡʳʨʤaʰʳʣʳװʢʝʡʙʽʨ ʞaʡ-ʢ שʪʫʣaʨ ʞaʜʳʥʳ ץʦʣʜaʥʳʣaʜʳ, ʙʽʨaץ

Aʡʳʨʤaʰʳʣʳץʪaʨʳ ʙaʨ ʪʫʜʳש ʢװʡʽ ʝש ʰʝʢʪʝʫ ʞaסʜaʡʳʥa aʫʳʩʪʳʨʳʣaʜʳ, ʙʽʨaץ ʙסײaʪʪaʫ 

ʙʽʨaʟ ʫaץʳʪʪaʥ ʢʝʡʽʥ aʚʪʦʤaʪʪʳ ʪװʨʜʝ ץʦʩʳʣaʜʳ. 

3 ï ʨʝʞʠʤ ï ʙaʩץa ʨʝʞʠʤʜʝʨʜʽש ʝʰץaʡʩʳʩʳ ץʦʣʜaʥʳʣʤaʩa, ʨץײʩaʪ ʝʪʽʣʝʜʽ (ʪʝʢ 

ʙʝʣʛʽʣʽ ʙʽʨ ʞaʜ ʞaʣaʫʣaʨʳʥʜa סaʥa ʙʦʣʤaʰʳ aʡʳʨʤaʰʳʣʳץʪaʨסa ʞʦʣ ʙʝʨʽʣʝʜʽ). ɹסײaʪʪaʫ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

56 

 ʜaʡʳʥ ʰʝʢʪʝʫ. Smartlock 400 1סaʥ ʞaʜ ʪʫʣaʨʳ, ʞaסʙʦʣ ץaʩaʜʳ, aʣaʫʳʟʜʳסʟʽʣʽʩʩʽʟ ʞaʣװ

ʞᴅʥʝ 2 ʨʝʞʠʤʜʝʨʽʥʝ ʙaʣaʤa ʨʝʞʠʤʜʝʨʜʽ ʙʝʨʝʜʽ. ʆʣ ʵʣʝʢʪʨʤʝʥ ʞaʙʜʳץʪaʫʜaסʳ ʽʨʢʽʣʽʩʪʝʥ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3]װa ʤסʤʢʽʥʜʽʛʽʤʝʥ ʪᴇʣʝʤʜʽ aʫʳʩʪʳʨʫװaʫʳʩʪʳʨʫ ʤ ץaʡʜʳ ʞᴅʥʝ ʳʩʪʳסʦʨץ

 :ʤʳʩ ʨʝʞʠʤʽײaʣʳʧʪʳ ʞפ

Smartlock 400 ʙʣʦʢʪaʫʜʳש ʬʫʥʢʮʠʦʥaʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ץaʨaʧaʡʳʤ SI ï ʛʝ ץײʩaʩ 

ʙʦʣaʜʳ, SSI ʩaʣʳʩʪʳʨסaʥʜa ʤʽʥʝʟ-ײץʣʳץʪʳש ʞaʣסʳʟ ᴇʟʛʝʨʫʽ-ʞaʫaʧ ʙʝʨʫ ʫaץʳʪʳ (ʨץײʩaʪ 

ʝʪʽʣʛʝʥ ʰʝʢʪʝʨʜʝ). 

SI ʰʝʢaʨa aʨץʳʣʳ ʤaʨʰʨʫʪʪʳ ʦʨʥaʪʫʜʳש ʦʨʪaʰa ʢʽʜʽʨʽʩʽʥ 4 ʩʝʢʫʥʜץa, ʤaʢʩʠʤʫʤ 8 

ʩʝʢʫʥʜץa (ʥװʢʪʝʥʽש ʞײʤʳʩ ʫaץʳʪʳʥ ʝʩʝʧʢʝ aʣʤaסaʥʜa) ʝʥʛʽʟʝʜʽ. ɹײʣ ʫaץʳʪ 8 ʩʝʢʫʥʜץa ʞᴅʥʝ 

16 ʩʝʢʫʥʜץa ʜʝʡʽʥ aʨʪaʜʳ. 

Smartlock 400 װʣʢʝʥ aʣaשʜaʨʜʳ ʙaʩץaʨʫ ʤװʤʢʽʥʜʽʛʽ ʤײʥʜaʡ ʢʽʜʽʨʽʩʪʝʨʜʽ 

ʙʦʣʜʳʨʤaʫסa ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʫaץʳʪ ᴇʪʝ ץʠʳʥ ʞʝʨʣʝʨʜʝ ʰʝʢʪʝʨʜʽ ʪaשʜaʫסa 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ʅɸ ʉɽʊʀ ɾɽʃɽɿʅʓʍ ɼʆʈʆɻ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʥʜʝʥʮʠʠ  ʨʘʟʚʠʪʠʷ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ  ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʝʥʜʝʥʮʠʷʤ  ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʙʘʟʝ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʣʦʢʯʝʡʥ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, , ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʜʘʥʥʳʭ, ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɸשʜʘʪʧʘ: ʙײʣ ʤʘץʘʣʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʪʝʤʽʨ ʞʦʣ ʞʝʣʽʩʽʥʜʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʜʘʤʫ ʪʝʥʜʝʥʮʠʷʣʘʨʳʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ. 

ɼװʥʠʝʞװʟʽʣʽʢ ʞʝʣʽʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʩʘʣʘʩʳʥʜʘסʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʜʘʤʳʪʫ 

ʪʝʥʜʝʥʮʠʷʣʘʨʳʥʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʙʣʦʢʯʝʡʥ, ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ, ʜʝʨʝʢʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʞװʢ 

ʪʘʩʳʤʘʣʜʘʫ, ʩʤʘʨʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨ. 
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mailto:Zh.sadvakasova@alt.edu.kz


ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

57 

Abstract: this article is devoted to the study of the development trends in the use of 

intelligent technologies on the railway network of the Republic of Kazakhstan. Special attention 

is paid to the trends in the development of transport infrastructure of the Republic of Kazakhstan 

in the field of modern information and communication technologies on the basis of the world 

wide web. In this article, blockchain technology is considered as a modern intellectual 

technology.  

Key words: blockchain, rail transport,, data automation, freight transportation, intelligent 

technologies. 

 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʠʤʝʝʪ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ   ʚ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʂʘʯʝʩʪʚʝʥʥʘʷ 

ʠ ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʦʟʚʦʣʷʝʪ ʈʝʩʧʫʙʣʠʢʝ ʨʘʩʰʠʨʠʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʩʚʷʟʠ ʚ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʫʢʠ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʟʘʠʤʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʠʥʪʝʛʨʘʮʠʠ.  

ɸ ʩʘʤʦ ʭʦʟʷʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʧʨʦʩʪʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ.  

ʋʧʨʘʚʣʷʪʴ ʵʪʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠʣʠ ʢʦʤʧʣʝʢʩʘʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ,  ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʩʪʘʙʠʣʴʥʫʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʨʫʟʦʚ ʠ 

ʧʘʩʩʘʞʠʨʦʚ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ ɻʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʩʪʘʥʦʚʣʝʥʠʶ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʜʝʣʦʚʳʤ ʪʨʘʥʟʠʪʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʭʘʙʦʤ 

ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʘʥʥʳʡ ʚʠʜ 

ʪʨʘʥʩʧʦʨʪʘ[1]. 

 ɺ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ "ʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥ" ʚ ʢʦʤʧʘʥʠʠ                         

ɸʆ çʅʂ çפʊɾèè ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ "ʎʠʬʨʦʚʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ", ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʨʦʙʣʝʤ ʞʝʣʝʟʛʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ digital-ʬʦʨʤʘʪʦʚ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ                               

ɸʆ çʅʂ çפʊɾè ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ çʎʠʬʨʦʚʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ 

ɸʆ çʅʂ çפʊɾè ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʟʘ ʩʯʸʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ.  ʌʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʠʥʪʝʛʨʘʮʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʟʥʘʯʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʩʢʚʦʟʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [2].  

ʇʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʥʠʟʠʪ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. ʇʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʫʩʧʝʰʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʛʨʫʟʦʚʦʤ ʭʦʟʷʡʩʪʚʝ ɸʆ "ʅʂ "פʊɾ", ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ "ɼʦʛʦʚʦʨʥʘʷ ʠ ʢʦʤʤʝʨʯʝʩʢʘʷ ʨʘʙʦʪʘ", ʨʘʙʦʪʘʶʱʘʷ ʧʦ ʧʨʠʥʮʠʧʫ 

"ɽʜʠʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʢʥʘè. ɿʜʝʩʴ ʚʩʝ ʨʘʙʦʪʳ ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʚʦʟʦʡ ʛʨʫʟʦʚ. ɿʥʘʯʠʪ, 

ʥʘʯʠʥʘʷ ʦʪ ʩʘʤʦʛʦ ʥʘʯʘʣʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʚʦʟʦʢ, ʛʜʝ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʩʚʦʝʚʨʝʤʥʥʘʷ ʜʦʩʪʘʚʢʘ ʛʨʫʟʘ[3] .  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ   çʎʠʬʨʦʚʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè. 
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ʈʠʩʫʥʦʢ 1- ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʦʛʨʘʤʤʝ  çʎʠʬʨʦʚʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ   

çʎʠʬʨʦʚʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʮʠʬʨʦʚʠʟʘʮʠʶ ʙʠʟʥʝʩ-

ʤʦʜʝʣʠ ʢʦʤʧʘʥʠʠ ɸʆ çʅʂ çפʊɾèè  ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ 

ʚʩʝ ʢʣʶʯʝʚʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʝʛʤʝʥʪʳ.   

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ 

ʧʝʨʝʚʦʟʢʘʤʠ ʧʦʟʚʦʣʠʪ ʧʦʣʥʦʩʪʴʶ ʦʪʦʙʨʘʟʠʪʴ ʚʝʩʴ ʮʠʢʣ ʧʦʩʪʘʚʢʠ, ʵʣʝʢʪʨʦʥʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʚʳʩʪʘʚʣʝʥʠʝ ʩʯʝʪʦʚ, ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʫʟʘ, ʦʪʩʣʝʞʠʚʘʪʴ ʧʝʨʝʚʦʟʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

ʈʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʥʦʟʥʳʭ ʛʨʘʬʠʢʦʚ  ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʧʦʟʚʦʣʠʪ 

ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʣʦʢʦʤʦʪʠʚʥʳʡ ʠ ʚʘʛʦʥʥʳʡ ʧʘʨʢ, ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʮʠʬʨʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʫʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʵʣʝʤʝʥʪʦʚ ʚʝʨʭʥʝʛʦ 

ʩʪʨʦʝʥʠʷ ʧʫʪʠ  ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʝʤʦʥʪʘ ʧʫʪʠ. 

ʇʨʦʝʢʪ ʦʧʪʠʤʠʟʘʪʦʨ ʨʝʡʩʘ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʦʧʪʠʤʘʣʴʥʦ 

ʫʧʨʘʚʣʷʪʴ ʣʦʢʦʤʦʪʠʚʦʤ. ɺʥʝʜʨʝʥʠʝ ɸʉʋ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʪʯʠʢʦʚ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ ʧʦʟʚʦʣʠʪ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʫʧʨʘʚʣʷʪʴ ʚʩʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʴʶ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʝ ʧʦʝʟʜʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʟ ʛʦʨʦʜʘ ʅʫʨ-ʉʫʣʪʘʥ ʠ ʩ 

ʪʨʝʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʪʦʚ. ɸ ʪʘʢʞʝ, ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʰʪʘʪ. 

ʇʦʩʪʨʦʝʥʠʝ ʩʝʪʠ LTE-R ʚʜʦʣʴ ʣʠʥʠʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʩʨʝʜʫ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ  

ʂʘʟʘʭʩʪʘʥ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  

 ʆʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʪʝʤ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GPS ʧʦʟʚʦʣʠʪ ʥʝʧʨʳʨʳʚʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʩʪʘʪʫʩʫ ʧʝʨʝʜʚʠʞʝʥʠʷ. 
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ʄʠʨʦʚʘʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ʪʨʝʙʫʝʪ  ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ,  ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʝʨʝʚʦʟʠʤʦʛʦ ʪʦʚʘʨʘ. 

ʊʝʥʜʝʥʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʪʦʷʥʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ ʧʝʨʝʜʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʘʷ  ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ 

ʧʦʷʚʠʣʦʩʴ ʝʱʸ ʦʜʥʦ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʦʯʝʥʴ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦ ʚʩʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ (ʀʉ) ʪʨʘʥʩʧʦʨʪʘ ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʦʩʦʙʦ ʥʝʦʙʭʦʜʠʤʫʶ ʨʦʣʴ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ.  ʂ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʪʨʘʥʩʧʦʨʪʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʷʜ ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ: 

- ʪʝʭʥʦʣʦʛʠʷ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʛʨʫʟʘè. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʚʦʟʦʢ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʙʫʜʝʪ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ;  

- ʪʝʭʥʦʣʦʛʠʠ çʦʪʩʣʝʞʠʚʘʥʠʷ ʛʨʫʟʦʚè. ʊʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ 

ʪʝʣʝʤʘʪʠʯʝʩʢʠʤ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʧʝʨʘʮʠʦʥʥʳʤ ʩʦʚʤʝʩʪʠʤʦʩʪʷʤ ʠ ʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ.  ɸ ʪʘʢʞʝ, ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ 

ʛʨʫʟʘ ʠʣʠ ʜʨʫʛʠʭ ʜʚʠʞʝʥʠʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ.  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʚʦʟʦʢ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʩʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʧʝʨʝʚʦʟʦʢ, ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʩ ʥʦʨʤʘʪʠʚʘʤʠ   ʠʣʠ 

ʤʘʢʝʪʘʤʠ, ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʧʨʠʜʚʠʜʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠʣʠ ʥʘʨʫʰʝʥʠʠ, ʠʣʠ ʧʨʠ 

ʚʦʟʤʦʞʥʳʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷʭ ʪʘʢʠʭ ʩʠʪʫʘʮʠʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʝʨʝʚʦʟʦʢ [1, 4].  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ   ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ  ʩʪʘʣʠ ʚʦʟʤʦʞʥʳʤʠ 

ʠ ʜʦʩʪʫʧʥʳʤʠ  ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʩʚʷʟʠ ʩ  ʥʦʚʰʝʩʪʚʘʤʠ  ʠ ʠʥʥʦʚʘʮʠʷʤʠ.  ʇʦ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ɸʆ "ʅʂ "פʊɾ" ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ   ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʪʘʢ, ʢʘʢ ʪʝʥʜʝʥʮʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʩʪʦʠʪ ʥʘ 

ʤʝʩʪʝ.  

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 90% ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ, ʧʨʠ ʜʦʩʪʘʚʢʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʫʯʘʩʪʚʫʝʪ ʦʢʦʣʦ 30 ʟʚʝʥʴʝʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʧʝʡ. ʄʝʞʜʫ ʵʪʠʤʠ ʮʝʧʷʤʠ ʧʨʦʭʦʜʠʪ ʙʦʣʝʝ 200 ʝʜʠʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʟʚʝʥʴʝʚ ʮʝʧʠ ʩʚʦʶ ʟʘʧʠʩʴ ʚ ʙʣʦʢʯʝʡʥ ʤʦʛʫʪ ʟʘʧʠʩʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʩʪʦʛʦ  ʩʤʘʨʪʬʦʥʘ, ʧʣʘʥʰʝʪʘ. ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʧʦʟʚʦʣʠʪ ʚʩʝʤ ʫʯʘʩʪʥʠʢʦʤ 

ʵʪʦʡ ʮʝʧʠ  ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʬʦʨʤʣʷʪʴ ʪʦʚʘʨʦʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʫʪʠ [6]. 

ɹʣʦʢʯʝʡʥ - ʵʪʦ ʙʘʟʘ ʜʘʥʥʳʭ, ʛʜʝ ʥʝʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɿʜʝʩʴ ʦʜʥʘ ʠ ʪʘ ʞʝ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʝʨʚʝʨʘʭ ʠ ʰʠʬʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʣʶʯʝʡ. ʂʦʛʜʘ ʩʯʠʪʳʚʘʝʪʩʷ  ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʚʥʝʥʠʝ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʜʘʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʩʝʨʚʝʨʘʭ.  ʀ ʚ ʠʪʦʛʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʦʪʥʦʰʝʥʠʝ ʢ ʵʪʠʤ ʜʘʥʥʳʤ ʧʦʣʫʯʘʶʪ ʦʙʨʘʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʠʜʝʥʪʠʯʥʘ ʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʨʚʝʨʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ,  ʠʩʢʣʶʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʭʘʢʝʨʳ. ʊʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʥʦʛʠʭ ʩʝʨʚʝʨʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ  ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɸ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʷ  ʙʣʦʢʯʝʡʥ  ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʨʘʙʦʪʘʪʴ ʙʝʟ ʮʝʥʪʨʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ. ɺʩʝ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʠʣʠ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʟʘʧʠʩʠ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʝʪʠ. ɺʩʷ ʥʫʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʜʫʙʣʠʨʫʝʪʩʷ ʥʘ ʩʝʨʚʝʨʘʭ ʚ 

ʦʙʣʘʢʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʷ ʙʝʨʝʪ ʦʙʦʨʦʪʳ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʰʠʨʦʤʘʩʰʪʘʙʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʧʦʣʥʦʩʪʴʶ 

ʠʟʤʝʥʠʪʴ ʯʝʣʦʚʝʯʝʩʢʫʶ ʞʠʟʥʴ ʠ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʢʘʞʜʦʡ ʩʪʨʘʥʳ. 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʙʣʦʢʯʝʡʥʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ɹʣʦʢʯʝʡʥ 1.0. - 

ʵʪʦ ʚʘʣʶʪʘ. ɺʘʣʶʪʘ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʦʧʝʨʘʮʠʷʭ ʜʝʥʝʞʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢ ʥʠʤ  

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʝʨʝʚʦʜʳ, ʧʣʘʪʝʞʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪ ʚʝʩʴ ʤʠʨ.  

ɹʣʦʢʯʝʡʥ 2.0. - ʵʪʦ ʢʦʥʪʨʘʢʪʳ. ʎʝʣʳʝ ʢʣʘʩʩʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʨʳʥʦʯʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʙʣʦʢʯʝʡʥ, ʨʘʙʦʪʘʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ - ʩ ʘʢʮʠʷʤʠ, ʦʙʣʠʛʘʮʠʷʤʠ, ʬʴʶʯʝʨʩʘʤʠ, ʟʘʣʦʛʦʚʳʤʠ, 

ʧʨʘʚʦʚʳʤʠ ʪʠʪʫʣʘʤʠ, ʫʤʥʳʤʠ ʘʢʪʠʚʘʤʠ ʠ ʫʤʥʳʤʠ ʢʦʥʪʨʘʢʪʘʤ. ɹʣʦʢʯʝʡʥ 3.0. - ʵʪʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʜʝʥʝʞʥʳʭ ʨʘʩʯʝʪʦʚ, ʬʠʥʘʥʩʦʚ 

ʠ ʨʳʥʢʦʚ. ʕʪʠ ʚʠʜʳ ʙʣʦʢʯʝʡʥʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʜʝʷʪʝʣʴʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʤʠʨʝ:  

-ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

-ʚ ʩʬʝʨʝ ʫʩʣʫʛ; 

-ʚ ʩʬʝʨʝ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

-ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 

-ʚ ʩʬʝʨʝ ʥʘʫʢʠ; 

-ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ; 

-ʚ ʩʬʝʨʝ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʙʣʦʢʯʝʡʥ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʨʘʙʦʪʫ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʢʣʶʯʝʚʦʤ ʩʝʢʪʦʨʝ ɺʉʄ ï ʢʣʘʩʪʝʨʝ 

ʢʣʠʝʥʪʩʢʠʭ ʩʝʨʚʠʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʚʝʜʝʥʠʠ ʫʯʸʪʘ ʨʘʩʯʝʪʦʚ ʧʨʦʜʘʞʠ/ʧʦʢʫʧʢʠ çʫʤʥʳʭ 

ʙʠʣʝʪʦʚè.  ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʧʨʦʪʦʢʦʣʘ ʙʣʦʢʯʝʡʥʘ ʚ ʎʝʥʪʨʝ ʨʘʩʯʝʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʦʡ, ʛʜʝ ʚʳʯʠʩʣʷʶʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʥʦʡ ʦʧʣʘʪʳ ʧʦ ʢʘʞʜʦʡ 

ʢʘʪʝʛʦʨʠʠ ʧʘʩʩʘʞʠʨʦʚ, ʙʫʜʝʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʣʘʪʝ 

ʧʨʦʝʟʜʘ: ʥʦʤʝʨ ʧʦʝʟʜʘ, ʥʦʤʝʨ ʤʘʨʰʨʫʪʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʠ ʥʦʤʝʨ ʦʩʪʘʥʦʚʢʠ (ʟʦʥʳ), 

ʛʜʝ ʚʳʧʦʣʥʝʥʘ ʧʦʩʘʜʢʘ (ʦʧʣʘʪʘ), ʦʪʤʝʪʢʘ ʚʨʝʤʝʥʠ ʬʘʢʪʘ ʦʧʣʘʪʳ, ʜʝʙʝʪʦʚʘʥʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʧʦʝʟʜʢʠ ʠ ʪ.ʜ. ʇʨʠʤʝʥʝʥʠʝ ʙʣʦʢʯʝʡʥʘ ʧʦʟʚʦʣʠʪ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ: ʤʦʜʫʣʴ çɻʨʘʬʠʢ ʜʚʠʞʝʥʠʷè, ʤʦʜʫʣʴ 

çʈʘʩʯʸʪ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷè; ʤʦʜʫʣʴ çʆʧʣʘʪʘ ʧʨʦʝʟʜʘè; ʤʦʜʫʣʴ 

çʉʮʝʥʘʨʠʝʚ ʦʩʪʘʥʦʚʦʢ ʠ ʨʝʢʣʘʤʳè; ʤʦʜʫʣʴ çʆʪʯʸʪʳ, ʛʨʘʬʠʢʠ ʠ ʜʠʘʛʨʘʤʤʳè; ʤʦʜʫʣʴ 

çʇʦʜʩʯʸʪ ʧʘʩʩʘʞʠʨʦʚè ʠ ʪ.ʜ.[9].   

ɿʘʢʣʶʯʝʥʠʝ. ɺʥʝʜʨʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥʘ ʥʘ ʩʝʪʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦʟʚʦʣʠʪ  ʠʟʙʝʞʘʪʴ ʙʫʤʘʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠ ʦʪʩʣʝʜʠʪʴ  

ʪʦʚʘʨʳ  ʠʣʠ ʛʨʫʟʳ ʧʦ  GPS-ʩʠʛʥʘʣʘʤʠ  ʚ ʙʦʣʴʰʝʤ ʤʘʩʰʪʘʙʝ, ʯʝʤ ʨʘʥʴʰʝ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʠ ʜʦʢʫʤʝʥʪʳ ʙʫʜʫʪ ʥʘʭʦʜʠʪʩɹʷ ʥʘ ʩʝʨʚʝʨʝ. ʂʘʞʜʳʡ ʵʪʘʧ ʧʨʦʮʝʩʩʘ, ʦʪ ʧʦʣʫʯʝʥʠʷ ʟʘʢʘʟʘ ʥʘ 

ʪʨʘʥʩʧʦʨʪ ʠ ʜʦ ʧʦʛʨʫʟʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʨʘʟʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʙʫʜʫʪ ʯʝʪʢʦ ʦʪʨʘʞʝʥʳ ʚ ʦʥʣʘʡʥ-ʩʠʩʪʝʤʝ. ɼʦʩʪʫʧ ʢ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥ ʢʘʞʜʦʤʫ ʫʯʘʩʪʥʠʢʫ ʧʨʦʮʝʩʩʘ, ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɽʱʝ 

ʦʜʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ï ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝʤ ʠ 

ʘʨʭʠʚʠʨʦʚʘʥʠʝʤ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʙʫʜʫʪ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʨʘʥʝʝ. 

ʄʝʪʦʜ ʙʣʦʢʯʝʡʥʘ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ 

ʠʥʬʦʨʤʘʮʠʷ ʜʫʙʣʠʨʫʝʪʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʨʚʝʨʘʭ ʠ ʰʠʬʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʘʜʝʞʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʣʶʯʝʡ. 
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ʌ.ʄ. ʄʘʢʩʫʪ, ʂ.ɸ. ɹʝʡʩʝʥʙʘʝʚʘ 

ɸʢʘʜʝʤʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɿɸɼɸʏʀ ʅɸ ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼɸ ʅɸʀʄɽʅʔʐʀʍ ʂɺɸɼʈɸʊʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʦʩʥʦʚʘʥ ʥʘ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʬʫʥʢʮʠʡ 

ʦʪ ʠʩʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʝʛʦ ʧʨʠʣʦʞʝʥʠʝ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʝ ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʫʞʥʦ ʥʘʡʪʠ ʟʘʚʠʩʠʤʦʩʪʴ (ʧʘʨʥʫʶ ʣʠʥʝʡʥʫʶ 

ʨʝʛʨʝʩʩʠʶ) ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ, ʟʘʜʘʥʥʳʤʠ ʚʳʙʦʨʦʯʥʳʤʠ ʜʘʥʥʳʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʣʠʥʝʡʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ, ʥʝʠʟʚʝʩʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ɸʥʜʘʪʧʘ. ɽש ʢʽʰʽ ʢʚʘʜʨʘʪʪʘʨ ᴅʜʽʩʽ ᴅʨʪװʨʣʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ 
 ʫ ʢʚʘʜʨʘʪʪʘʨʳ ʩʦʤʘʩʳʥץʬʫʥʢʮʠʷʜʘʥ ʘʫʳʪ שʦʣʜʘʥʳʣʘʜʳ ʞᴅʥʝ ʙʝʨʽʣʛʝʥ ʘʡʥʳʤʘʣʳʣʘʨʜʳץ

ʙʘʨʳʥʰʘ ʘʟʘʡʪʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɹʽʟ ʦʥʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘסʘ ץʦʩʳʤʰʘʩʳʥ 

 ʜʘʤʘʣʳ ʜʝʨʝʢʪʝʨʤʝʥ ʙʝʨʽʣʛʝʥ ʝʢʽשʘʨʘʩʪʳʨʘʤʳʟ, ʝʛʝʨ ʪʘץ ʜʘʡʜʘסʘʨʘʧʘʡʳʤ ʞʘץ

ʘʡʥʳʤʘʣʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʪᴅʫʝʣʜʽʣʽʢʪʽ (ʞײʧʪʳץ ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʥʳ) ʪʘʙʫ ץʘʞʝʪ 

ʙʦʣʩʘ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʝש ʘʟ ʢʚʘʜʨʘʪʪʘʨ ᴅʜʽʩʽ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʩʳʟʳץʪʳץ ʪᴅʫʝʣʜʽʣʽʢ, 
ʙʝʣʛʽʩʽʟ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨ 

Annotation. The least squares method is used to solve various mathematical problems 

and is based on minimizing the sum of squares of deviations of functions from the original 
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variables. We consider its application to mathematical statistics in the simplest case, when it is 

necessary to find a relationship (paired linear regression) between two variables given sample 

data.  

Keywords: least squares method, approximation, linear dependence, unknown 

coefficients 

 

    ʇʫʩʪʴ ʚ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ , ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ. 

 ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ:  ï ʪʦʨʛʦʚʫʶ ʧʣʦʱʘʜʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʤʘʛʘʟʠʥʘ, ʢʚ.ʤ., 

 ï ʛʦʜʦʚʦʡ ʪʦʚʘʨʦʦʙʦʨʦʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʤʘʛʘʟʠʥʘ, ʤʣʥ. ʪʝʥʛʝ. 

ʉʦʚʝʨʰʝʥʥʦ ʧʦʥʷʪʥʦ, ʯʪʦ, ʯʝʤ ʙʦʣʴʰʝ ʧʣʦʱʘʜʴ ʤʘʛʘʟʠʥʘ, ʪʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʙʫʜʝʪ ʙʦʣʴʰʝ ʝʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ 

ʦʢʘʟʳʚʘʶʪʩʷ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ:  
 

 

 ï ʵʪʦ ʧʣʦʱʘʜʴ 1-ʛʦ ʤʘʛʘʟʠʥʘ,  ï ʝʛʦ ʛʦʜʦʚʦʡ ʪʦʚʘʨʦʦʙʦʨʦʪ,  ï ʧʣʦʱʘʜʴ 2-

ʛʦ ʤʘʛʘʟʠʥʘ,   ï ʝʛʦ ʛʦʜʦʚʦʡ ʪʦʚʘʨʦʦʙʦʨʦʪ ʠ ʪ.ʜ..  

 ʅʘʤ ʥʫʞʥʦ ʧʦʜʦʙʨʘʪʴ ʬʫʥʢʮʠʶ , ʛʨʘʬʠʢ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ 

ʪʦʯʢʘʤ . ʊʘʢʫʶ ʬʫʥʢʮʠʶ ʥʘʟʳʚʘʶʪ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ (ʘʧʧʨʦʢʩʠʤʘʮʠʷ ï 

ʧʨʠʙʣʠʞʝʥʠʝ) ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ. ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʪʫʪ ʩʨʘʟʫ ʧʦʷʚʣʷʝʪʩʷ 

ʦʯʝʚʠʜʥʳʡ "ʧʨʝʪʝʥʜʝʥʪ" ï ʤʥʦʛʦʯʣʝʥ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ, ʛʨʘʬʠʢ ʢʦʪʦʨʦʛʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʚʩʝ ʪʦʯʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʳʩʢʠʚʘʝʤʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ ʠ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʦʪʨʘʞʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʘʜʝʢʚʘʪʥʦ. ʆʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʥʘʭʦʞʜʝʥʠʷ ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʠ 

ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʇʫʩʪʴ ʥʝʢʦʪʦʨʘʷ ʬʫʥʢʮʠʷ    

ʧʨʠʙʣʠʞʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ  : 

 

 

ɺʳʯʠʩʣʠʤ  ʠ ʨʘʟʥʦʩʪʠ (ʦʪʢʣʦʥʝʥʠʷ)   

 ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ.  
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 ʇʨʠ ʦʮʝʥʢʝ, ʥʘʩʢʦʣʴʢʦ ʚʝʣʠʢʘ ʩʫʤʤʘ , ʥʦ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʨʘʟʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳ (ʥʘʧʨʠʤʝʨ, ) ʠ ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʙʫʜʫʪ ʚʟʘʠʤʦʫʥʠʯʪʦʞʘʪʴʩʷ.  

  ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʠʣ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʣʠʢʚʠʜʠʨʫʶʪʩʷ ʥʝ ʤʦʜʫʣʝʤ, ʘ 

ʚʦʟʚʝʜʝʥʠʝʤ ʦʪʢʣʦʥʝʥʠʡ ʚ ʢʚʘʜʨʘʪ: 

, ʧʦʩʣʝ ʯʝʛʦ ʫʩʠʣʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʜʙʦʨ ʪʘʢʦʡ ʬʫʥʢʮʠʠ , 

ʯʪʦʙʳ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ  ʙʳʣʘ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ.  

 ʇʨʦʱʝ ʚʩʝʛʦ ʠʟʦʙʨʘʟʠʪʴ ʪʦʯʢʠ  ʥʘ ʯʝʨʪʝʞʝ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʝ. ɽʩʣʠ ʦʥʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦ ʧʨʷʤʦʡ, ʪʦ ʩʣʝʜʫʝʪ 

ʠʩʢʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ  ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ  ʠ .  ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝʥʠʠ ʪʘʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ï ʯʪʦʙʳ ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ   ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ. 

ʇʦʣʫʯʝʥʘ ʬʫʥʢʮʠʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʘʨʛʫʤʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 

ʨʘʟʳʩʢʠʚʘʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: 
 

  
 

ʀ ʧʦ ʩʫʱʝʩʪʚʫ ʥʘʤ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʩʪʘʥʜʘʨʪʥʫʶ ʟʘʜʘʯʫ ï ʥʘʡʪʠ ʤʠʥʠʤʫʤ 

ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. 

 ʅʘʡʜʸʤ ʪʘʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ "a" ʠ "b", ʯʪʦʙʳ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ 

 ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ.  

ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ʣʠʥʝʡʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʤʦʞʥʦ ʧʨʷʤʦ ʧʦʜ ʟʥʘʯʢʦʤ 

ʩʫʤʤʳ:  

 
ʉʦʩʪʘʚʠʤ ʩʪʘʥʜʘʨʪʥʫʶ ʩʠʩʪʝʤʫ: 
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ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ , ʧʦʣʫʯʠʤ: 

 
ʇʝʨʝʧʠʰʝʤ ʩʠʩʪʝʤʫ ʚ  ʚʠʜʝ: 

 

ʅʘʡʜʝʤ ʟʥʘʯʝʥʠʷ ʩʫʤʤ . ʉʦʩʪʘʚʣʷʝʤ ʧʨʦʩʪʝʡʰʫʶ ʩʠʩʪʝʤʫ 

ʜʚʫʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ .  

ʉʠʩʪʝʤʫ ʨʝʰʘʝʤ  ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʤ ʩʪʘʮʠʦʥʘʨʥʫʶ 

ʪʦʯʢʫ . ʇʨʦʚʝʨʷʷ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʵʢʩʪʨʝʤʫʤʘ, ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ 

ʜʘʥʥʦʡ ʪʦʯʢʝ ʬʫʥʢʮʠʷ  ʜʦʩʪʠʛʘʝʪ ʠʤʝʥʥʦ ʤʠʥʠʤʫʤʘ.  

ʌʫʥʢʮʠʷ  ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʨʠʙʣʠʞʘʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ ., ʝʸ ʛʨʘʬʠʢ ʧʨʦʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦ ʢ ʵʪʠʤ 

ʪʦʯʢʘʤ. ɺ ʪʨʘʜʠʮʠʷʭ ʵʢʦʥʦʤʝʪʨʠʢʠ ʧʦʣʫʯʝʥʥʫʶ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ ʪʘʢʞʝ 

ʥʘʟʳʚʘʶʪ ʫʨʘʚʥʝʥʠʝʤ ʧʘʨʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʩʠʪʫʘʮʠʠ ʩ 

ʥʘʰʠʤ ʧʨʠʤʝʨʦʤ, ʫʨʘʚʥʝʥʠʝ  ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʢʘʢʦʡ 

ʪʦʚʘʨʦʦʙʦʨʦʪ ʙʫʜʝʪ ʫ ʤʘʛʘʟʠʥʘ ʧʨʠ ʪʦʤ ʠʣʠ ʠʥʦʤ ʟʥʘʯʝʥʠʠ ʪʦʨʛʦʚʦʡ ʧʣʦʱʘʜʠ .  

ɿʘʜʘʯʘ1 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʳ ʯʠʩʝʣ: 
 

 
 

ʄʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʥʘʡʪʠ ʣʠʥʝʡʥʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʥʘʠʣʫʯʰʠʤ 

ʦʙʨʘʟʦʤ ʧʨʠʙʣʠʞʘʝʪ ʵʤʧʠʨʠʯʝʩʢʠʝ  ʜʘʥʥʳʝ. 

ʉʜʝʣʘʪʴ ʯʝʨʪʝʞ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʜʝʢʘʨʪʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʧʦʩʪʨʦʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ  ʠ ʛʨʘʬʠʢ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ 

ʬʫʥʢʮʠʠ . ʅʘʡʪʠ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʤʝʞʜʫ 

ʵʤʧʠʨʠʯʝʩʢʠʤʠ  ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ  ʟʥʘʯʝʥʠʷʤʠ. ɺʳʷʩʥʠʪʴ, ʙʫʜʝʪ ʣʠ 

ʬʫʥʢʮʠʷ  ʣʫʯʰʝ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ) ʧʨʠʙʣʠʞʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ. 

ʈʝʰʝʥʠʝ: 

ʂʦʵʬʬʠʮʠʝʥʪʳ  ʦʧʪʠʤʘʣʴʥʦʡ ʬʫʥʢʮʠʠ  ʥʘʡʜʸʤ ʢʘʢ ʨʝʰʝʥʠʝ 

ʩʠʩʪʝʤʳ: 
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ɺ ʮʝʣʷʭ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʡ ʟʘʧʠʩʠ ʧʝʨʝʤʝʥʥʫʶ-çʩʯʸʪʯʠʢè ʤʦʞʥʦ ʦʧʫʩʪʠʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʠ ʪʘʢ ʧʦʥʷʪʥʦ, ʯʪʦ ʩʫʤʤʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ 1 ʜʦ . 

ʈʘʩʯʸʪ ʥʫʞʥʳʭ ʩʫʤʤ ʫʜʦʙʥʝʝ ʦʬʦʨʤʠʪʴ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ: 
 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ: 

 
ʇʦ ʤʝʪʦʜʫ ʂʨʘʤʝʨʘ: 

, ʟʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʨʝʰʝʥʠʝ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʘʷ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ:  ï 

ʠʟ ʚʩʝʭ ʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʨʠʙʣʠʞʘʝʪ 

ʠʤʝʥʥʦ ʦʥʘ:  
 

 
 

ʇʦʩʪʨʦʝʥʥʘʷ ʧʨʷʤʘʷ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ ʪʨʝʥʜʘ . 

http://www.mathprofi.ru/kak_reshit_sistemu_uravnenii.html
http://www.mathprofi.ru/pravilo_kramera_matrichnyi_metod.html
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 ɺʳʯʠʩʣʠʤ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ  ʤʝʞʜʫ 

ʵʤʧʠʨʠʯʝʩʢʠʤʠ  ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ  ʟʥʘʯʝʥʠʷʤʠ.  

ɺʳʯʠʩʣʝʥʠʷ ʩʚʝʜʸʤ ʚ ʪʘʙʣʠʮʫ: 
 

 
 

 

ʀʟ ʚʩʝʭ ʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ ʫ ʬʫʥʢʮʠʠ  ʧʦʢʘʟʘʪʝʣʴ  ʷʚʣʷʝʪʩʷ 

ʥʘʠʤʝʥʴʰʠʤ, ʪʦ ʝʩʪʴ ʚ ʩʚʦʸʤ ʩʝʤʝʡʩʪʚʝ ʵʪʦ ʥʘʠʣʫʯʰʝʝ ʧʨʠʙʣʠʞʝʥʠʝ. ʅʘʡʜʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ  
 

 

 

ɺʳʚʦʜ: , ʟʥʘʯʠʪ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ 

ʬʫʥʢʮʠʷ  ʧʨʠʙʣʠʞʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ ʭʫʞʝ, ʯʝʤ 

ʧʨʷʤʘʷ . 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʤʝʥʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʜʘʝʪ ʙʦʛʘʪʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʠʤʝʨʘʭ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʛʨʘʣ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʠʟʜʝʨʞʢʠ, ʩʧʨʦʩ ʥʘ 

ʪʦʚʘʨ, ʢʨʠʚʘʷ ʩʧʨʦʩʘ 

ɸʥʜʘʪʧʘ. ʕʢʦʥʦʤʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʤʦʜʝʣʴʜʝʫʜʝ  ʘʥʳץʪʘʣסʘʥ ʠʥʪʝʛʨʘʣʜʳ 

 ץʘʧʧʘʨʘʪʪʳ ʙʝʨʝʜʽ. ʕʢʦʥʦʤʠʢʘʜʘ ʠʥʪʝʛʨʘʣʜʳ ץʳʣʳ ʙʘʡ ʤʘʪʝʤʘʪʠʢʘʣʳץʦʣʜʘʥʫ ʘʨץ

ʝʩʝʧʪʝʫʜʽ ʧʘʡʜʘʣʘʥʫ ʙʽʨʥʝʰʝ ʤʳʩʘʣʜʘʨʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ. פʘʞʝʪʪʽ ʵʢʦʥʦʤʠʢʘʣʳסײ ץʳʤʜʘʨ 

ʤʝʥ ʘʥʳץʪʘʤʘʣʘʨ ץʘʨʘʩʪʳʨʳʣʜʳ. 

 ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ:   ɸʥʳץʪʘʣסʘʥ ʠʥʪʝʛʨʘʣ, ʪײʪʳʥʫʰʳʣʳץ ʰʳסʳʥʜʘʨ,ʪʘʫʘʨסʘ ʩײʨʘʥʳʩ, 

ʩײʨʘʥʳʩ ץʠʩʳסʳ 

Abstract. In the modeling of economic processes, the application of a certain integral 

gives a rich mathematical apparatus. The use of integral calculus in economics is considered with 

some examples. Some economic concepts and designations of the concept are considered.. 

Keywords: certain integral, consumer costs, demand for goods, demand curve 

 

 

ʀʥʪʝʛʨʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʜʘʝʪ ʙʦʛʘʪʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʢʦʥʦʤʠʢʝ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʤʝʨʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʚ 

ʵʢʦʥʦʤʠʢʝ. ʅʘʯʥʝʤ ʩ ʰʠʨʦʢʦʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʧʦʥʷʪʠʷ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʠʟʣʠʰʢʘ (CSïconsumerôs surplus). ɼʣʷ ʵʪʦʛʦ 

ʚʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʦʙʦʟʥʘʯʝʥʠʡ. 

ʉʧʨʦʩ ʥʘ ʜʘʥʥʳʡ ʪʦʚʘʨ (Dïdemand) ï ʩʣʦʞʠʚʰʘʷʩʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʮʝʥʦʡ ʪʦʚʘʨʘ ʠ 

ʦʙʲʝʤʦʤ ʝʛʦ ʧʦʢʫʧʢʠ. ʉʧʨʦʩ ʥʘ ʦʪʜʝʣʴʥʳʡ ʪʦʚʘʨ ʛʨʘʬʠʯʝʩʢʠ 

ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʢʨʠʚʦʡ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʥʘʢʣʦʥʦʤ, 

ʦʪʨʘʞʘʶʱʝʡ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʮʝʥʦʡ P (price) ʝʜʠʥʠʮʳ ʵʪʦʛʦ 

ʪʦʚʘʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʚʘʨʘ Q (quantity), ʢʦʪʦʨʦʝ ʧʦʪʨʝʙʠʪʝʣʠ 

ʛʦʪʦʚʳ ʢʫʧʠʪʴ ʧʨʠ ʢʘʞʜʦʡ ʟʘʜʘʥʥʦʡ ʮʝʥʝ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʥʘʢʣʦʥ 

ʢʨʠʚʦʡ ʩʧʨʦʩʘ ʠʤʝʝʪ ʦʯʝʚʠʜʥʦʝ ʦʙʲʷʩʥʝʥʠʝ: ʯʝʤ ʜʦʨʦʞʝ ʪʦʚʘʨ, ʪʝʤ 

ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ, ʢʦʪʦʨʦʝ ʧʦʢʫʧʘʪʝʣʠ ʛʦʪʦʚʳ ʢʫʧʠʪʴ, ʠ 

ʥʘʦʙʦʨʦʪ. 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʜʨʫʛʦʝ ʢʣʶʯʝʚʦʝ ʧʦʥʷʪʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ï ʧʨʝʜʣʦʞʝʥʠʝ (Sïsupply) ʪʦʚʘʨʘ: 

ʩʣʦʞʠʚʰʘʷʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʮʝʥʦʡ ʪʦʚʘʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʚʘʨʘ, ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢ ʧʨʦʜʘʞʝ. 

ʇʨʝʜʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʪʦʚʘʨʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠ ʚ ʚʠʜʝ 

ʢʨʠʚʦʡ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʥʘʢʣʦʥʦʤ, ʦʪʨʘʞʘʶʱʝʡ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʮʝʥʦʡ ʝʜʠʥʠʮʳ ʵʪʦʛʦ ʪʦʚʘʨʘ P ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʚʘʨʘ Q, 

ʢʦʪʦʨʦʝ ʧʦʪʨʝʙʠʪʝʣʠ ʛʦʪʦʚʳ ʧʨʦʜʘʪʴ ʧʨʠ ʢʘʞʜʦʡ ʮʝʥʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʵʢʦʥʦʤʠʩʪʳ ʩʦʯʣʠ 

ʫʜʦʙʥʳʤ ʠʟʦʙʨʘʞʘʪʴ ʘʨʛʫʤʝʥʪ (ʮʝʥʫ) ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ, ʘ ʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ 
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(ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ) ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ. ʇʦʵʪʦʤʫ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩ. 1).  

ʀ, ʥʘʢʦʥʝʮ, ʚʚʝʜʝʤ ʝʱʝ ʦʜʥʦ ʧʦʥʷʪʠʝ, ʠʛʨʘʶʱʝʝ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ï ʨʳʥʦʯʥʦʝ 

ʨʘʚʥʦʚʝʩʠʝ (equilibrium). ʉʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʘʢʠʝ 

ʮʝʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʲʝʤ ʩʧʨʦʩʘ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʣʠʯʠʥʦʡ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʘ ʛʨʘʬʠʯʝʩʢʠ ʨʳʥʦʯʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʠʟʦʙʨʘʞʘʝʪʩʷ 

ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʳʭ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ (ʈʠʩ. 2), E*(p*; 

q*) ï ʪʦʯʢʘ ʨʘʚʥʦʚʝʩʠʷ2. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʥʝ ʟʘʚʠʩʠʤʦʩʪʴ Q = f(P), ʘ ʦʙʨʘʪʥʳʝ ʬʫʥʢʮʠʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ P = f(Q), ʪʦʛʜʘ ʘʨʛʫʤʝʥʪ ʠ ʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ ʛʨʘʬʠʯʝʩʢʠ ʙʫʜʫʪ ʠʟʦʙʨʘʞʘʪʴʩʷ ʧʨʠʚʳʯʥʳʤ ʜʣʷ ʥʘʩ 

ʦʙʨʘʟʦʤ. 

ʇʝʨʝʡʜʝʤ ʪʝʧʝʨʴ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʠʣʦʞʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʠʟʣʠʰʢʘ. ɼʣʷ ʵʪʦʛʦ 

ʠʟʦʙʨʘʟʠʤ ʥʘ ʛʨʘʬʠʢʝ ʦʙʨʘʪʥʫʶ ʬʫʥʢʮʠʶ ʩʧʨʦʩʘ P = f(Q). 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʨʳʥʦʯʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʫʩʪʘʥʦʚʠʣʦʩʴ ʚ ʪʦʯʢʝ E*(q*; p*) 

(ʢʨʠʚʘʷ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʛʨʘʬʠʢʝ ʦʪʩʫʪʩʪʚʫʝʪ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ, ʈʠʩ. 3). 

ɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʪʦʚʘʨ ʚ ʢʦʣʠʯʝʩʪʚʝ Q* ʧʦ ʨʘʚʥʦʚʝʩʥʦʡ ʮʝʥʝ P*, ʪʦ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʱʠʝ ʨʘʩʭʦʜʳ ʥʘ ʧʦʢʫʧʢʫ ʪʘʢʦʛʦ ʪʦʚʘʨʘ ʩʦʩʪʘʚʷʪ P*Q*, ʯʪʦ ʨʘʚʥʦ ʧʣʦʱʘʜʠ 

ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʬʠʛʫʨʳ A (ʈʠʩ. 4) 

ʅʦ ʧʨʝʜʧʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ ʪʦʚʘʨ ʚ ʢʦʣʠʯʝʩʪʚʝ Q* 

ʧʨʦʜʘʝʪʩʷ ʧʨʦʜʘʚʮʘʤʠ ʥʝ ʩʨʘʟʫ, ʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʨʳʥʦʢ 

ʥʝʙʦʣʴʰʠʤʠ ʧʘʨʪʠʷʤʠ  Q. ʀʤʝʥʥʦ ʪʘʢʦʝ ʜʦʧʫʱʝʥʠʝ ʚʤʝʩʪʝ ʩ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ʦ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠ ʚʳʚʦʜʝ ʬʦʨʤʫʣʳ ʜʣʷ 

ʨʘʩʯʝʪʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʠʟʣʠʰʢʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʦʝ 

ʜʦʧʫʱʝʥʠʝ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʘʷ ʩʭʝʤʘ 

ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʘ ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʧʨʘʢʪʠʢʝ ʠ 

ʚʳʪʝʢʘʝʪ ʠʟ ʮʝʣʠ ʧʨʦʜʘʚʮʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʮʝʥʫ ʥʘ ʪʦʚʘʨ ʢʘʢ 

ʤʦʞʥʦ ʚʳʰʝ. 

ʊʦʛʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ ʩʥʘʯʘʣʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʦʚʘʨ ʚ 

ʢʦʣʠʯʝʩʪʚʝ Q1 = D Q (ʈʠʩ. 5), ʢʦʪʦʨʳʡ ʧʨʦʜʘʝʪʩʷ ʧʦ ʮʝʥʝ P1 = f(Q1). ʊʘʢ ʢʘʢ ʧʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʚʝʣʠʯʠʥʘ  Q ʤʘʣʘ, ʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʩʷ ʧʝʨʚʘʷ ʧʘʨʪʠʷ ʪʦʚʘʨʘ 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ ʮʝʥʝ P1, ʧʨʠ ʵʪʦʤ ʟʘʪʨʘʪʳ ʧʦʢʫʧʘʪʝʣʷ ʥʘ ʧʦʢʫʧʢʫ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨʘ 

ʩʦʩʪʘʚʷʪ P1D Q, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʦʱʘʜʠ ʟʘʰʪʨʠʭʦʚʘʥʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ S1 (ʈʠʩ. 5). 
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ɼʘʣʝʝ ʥʘ ʨʳʥʦʢ ʧʦʩʪʫʧʘʝʪ ʚʪʦʨʘʷ ʧʘʨʪʠʷ ʪʦʚʘʨʘ ʚ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ, ʢʦʪʦʨʘʷ 

ʧʨʦʜʘʝʪʩʷ ʧʦ ʮʝʥʝ P2 = f(Q2), ʛʜʝ Q2 = Q1 + D Q ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʣʠʟʦʚʘʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʟʘʪʨʘʪʳ ʧʦʢʫʧʘʪʝʣʷ ʥʘ ʧʦʢʫʧʢʫ ʚʪʦʨʦʡ ʧʘʨʪʠʠ ʩʦʩʪʘʚʷʪ P2D Q, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʦʱʘʜʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ S2. 

ʇʨʦʜʦʣʞʠʤ ʧʨʦʮʝʩʩ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʜʦʡʜʝʤ ʜʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨʘ  

Q* = Qn. ʊʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʢʘʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʚʝʣʠʯʠʥʘ D Q ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʨʦʮʝʩʩ ʧʨʦʜʘʞʠ ʪʦʚʘʨʘ ʟʘʢʦʥʯʠʣʩʷ ʚ ʪʦʯʢʝ Q*:  
 

 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ, ʯʪʦ ʮʝʥʘ n-ʡ ʧʘʨʪʠʠ ʪʦʚʘʨʘ  

Pn = f(Qn) = f(Q*) = P*, ʘ ʟʘʪʨʘʪʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ 

ʧʦʢʫʧʢʫ ʵʪʦʡ ʧʦʩʣʝʜʥʝʡ ʧʘʨʪʠʠ ʪʦʚʘʨʘ ʩʦʩʪʘʚʷʪ PnD Q, ʠʣʠ 

ʧʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ Sn. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʤ, ʯʪʦ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʧʦʢʫʧʢʝ ʪʦʚʘʨʘ ʤʝʣʢʠʤʠ ʧʘʨʪʠʷʤʠ D Q ʨʘʚʥʳ 

 
 

ʊʘʢ ʢʘʢ ʚʝʣʠʯʠʥʘ D Q ʦʯʝʥʴ ʤʘʣʘ, ʘ ʬʫʥʢʮʠʷ f(Q) 

ʥʝʧʨʝʨʳʚʥʘ, ʪʦ ʟʘʢʣʶʯʘʝʤ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ 

ʧʣʦʱʘʜʠ ʬʠʛʫʨʳ B (ʈʠʩ. 6), ʢʦʪʦʨʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʤʘʣʳʭ 

ʧʨʠʨʘʱʝʥʠʷʭ ʘʨʛʫʤʝʥʪʘ D Q ʨʘʚʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʠʥʪʝʛʨʘʣʫ 

ʦʪ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ ʩʧʨʦʩʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʘʨʛʫʤʝʥʪʘ ʦʪ 0 ʜʦ 

Q*, ʪ. ʝ. ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʤ, ʯʪʦ 
 

 
   

ɺʩʧʦʤʥʠʚ, ʯʪʦ ʢʘʞʜʘʷ ʪʦʯʢʘ ʥʘ ʢʨʠʚʦʡ ʩʧʨʦʩʘ Pi = f(Qi) (i = 1, 2, ..., k) ʧʦʢʘʟʳʚʘʝʪ, 

ʢʘʢʫʶ ʩʫʤʤʫ ʧʦʪʨʝʙʠʪʝʣʴ ʛʦʪʦʚ ʟʘʧʣʘʪʠʪʴ ʟʘ ʧʦʢʫʧʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʪʘ, 

ʧʦʣʫʯʠʤ, ʯʪʦ ʧʣʦʱʘʜʴ ʬʠʛʫʨʳ B ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʡ ʜʝʥʝʞʥʦʡ ʩʫʤʤʝ, ʢʦʪʦʨʫʶ 

ʧʦʪʨʝʙʠʪʝʣʴ ʛʦʪʦʚ ʧʦʪʨʘʪʠʪʴ ʥʘ ʧʦʢʫʧʢʫ Q* ʝʜʠʥʠʮ ʪʦʚʘʨʘ. ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ 

ʬʠʛʫʨʳ B ʠ ʧʣʦʱʘʜʴʶ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ A ʝʩʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʠʟʣʠʰʝʢ ʧʨʠ ʧʦʢʫʧʢʝ 

ʜʘʥʥʦʛʦ ʪʦʚʘʨʘ ï ʧʨʝʚʳʰʝʥʠʝ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ, ʢʦʪʦʨʫʶ ʧʦʪʨʝʙʠʪʝʣʴ ʛʦʪʦʚ ʫʧʣʘʪʠʪʴ ʟʘ 

ʚʩʝ ʝʜʠʥʠʮʳ ʪʦʚʘʨʘ, ʥʘʜ ʝʛʦ ʨʝʘʣʴʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʥʘ ʠʭ ʧʨʠʦʙʨʝʪʝʥʠʝ (ʧʣʦʱʘʜʴ 

ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʬʠʛʫʨʳ ʥʘ ʨʠʩʫʥʢʝ 7). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʠʟʣʠʰʝʢ ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 
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ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʣʠʰʢʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

ɿʘʜʘʯʘ 1. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʥʝʢʦʪʦʨʳʡ ʪʦʚʘʨ ʦʧʠʩʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʝʡ ʘ ʧʨʝʜʣʦʞʝʥʠʝ ʜʘʥʥʦʛʦ ʪʦʚʘʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ q = 500. 

ʅʘʡʜʠʪʝ ʚʝʣʠʯʠʥʫ ʠʟʣʠʰʢʘ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠ ʧʦʢʫʧʢʝ ʜʘʥʥʦʛʦ ʪʦʚʘʨʘ. 

ʈʝʰʝʥʠʝ. ɼʣʷ ʨʘʩʯʝʪʘ ʠʟʣʠʰʢʘ ʧʦʪʨʝʙʠʪʝʣʷ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʤ ʧʘʨʘʤʝʪʨʳ 

ʨʳʥʦʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (p*; q*). ɼʣʷ ʵʪʦʛʦ ʨʝʰʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 
 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, p* = 2, q* = 1000. 

ɿʘʧʠʰʝʤ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʠʟʣʠʰʢʘ (1), ʛʜʝ f(q) ï 

ʬʫʥʢʮʠʷ, ʦʙʨʘʪʥʘʷ ʬʫʥʢʮʠʠ  

ʆʪʩʶʜʘ 

 
 

ɿʘʜʘʯʘ 2. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʥʝʢʦʪʦʨʳʡ ʪʦʚʘʨ ʟʘʜʘʝʪʩʷ 

ʬʫʥʢʮʠʝʡ ʧʨʝʜʣʦʞʝʥʠʝ ï ʬʫʥʢʮʠʝʡ p = q + 11. ʆʧʨʝʜʝʣʠʪʝ ʚʝʣʠʯʠʥʫ 

ʚʳʠʛʨʳʰʘ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠ ʧʦʢʫʧʢʝ ʜʘʥʥʦʛʦ ʪʦʚʘʨʘ. 

ʈʝʰʝʥʠʝ. ɺʳʠʛʨʳʰ ʧʦʪʨʝʙʠʪʝʣʷ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʠʟʣʠʰʝʢ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʝʛʦ, ʦʧʨʝʜʝʣʠʤ ʩʥʘʯʘʣʘ ʨʘʚʥʦʚʝʩʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨʘ ʠ 

ʝʛʦ ʮʝʥʳ, ʨʝʰʠʚ ʜʣʷ ʵʪʦʛʦ ʩʠʩʪʝʤʫ       
                               

(q + 1)(q + 11) = 231, 

q2 + 12q ï 220 = 0, 

(q + 22)(q ï 10) = 0. 
 

ʋʯʠʪʳʚʘʷ, ʯʪʦ q ² 0, ʧʦʣʫʯʠʤ q* = 10. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, p* = 10 + 11 = 21. 

ʊʦʛʜʘ 
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 ʇʦʜʦʙʥʦ ʠʟʣʠʰʢʫ ʧʦʪʨʝʙʠʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ 

ʠʟʣʠʰʝʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (PSïproducer surplus). ʅʝ ʚʜʘʚʘʷʩʴ ʚ 

ʜʝʪʘʣʠ, ʦʪʤʝʪʠʤ, ʯʪʦ ʠʟʣʠʰʝʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʪʦʡ ʜʝʥʝʞʥʦʡ ʩʫʤʤʦʡ, ʟʘ ʢʦʪʦʨʫʶ ʦʥ 

ʙʳʣ ʙʳ ʛʦʪʦʚ ʧʨʦʜʘʪʴ Q* ʝʜʠʥʠʮ ʪʦʚʘʨʘ, ʠ ʪʦʡ ʩʫʤʤʦʡ, 

ʢʦʪʦʨʫʶ ʦʥ ʨʝʘʣʴʥʦ ʧʦʣʫʯʘʝʪ ʧʨʠ ʧʨʦʜʘʞʝ ʵʪʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨʘ. ɻʨʘʬʠʯʝʩʢʠ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʣʦʱʘʜʴʶ ʬʠʛʫʨʳ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʢʨʠʚʦʡ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʦʩʴʶ ʮʝʥ ʠ ʧʨʷʤʦʡ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʠ ʘʙʩʮʠʩʩ, ʧʨʦʭʦʜʷʱʝʡ 

ʯʝʨʝʟ ʪʦʯʢʫ ʨʳʥʦʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʈʠʩ. 8). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ           (2) 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ, ʢʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟʣʠʰʢʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʫʤʤʘ ʵʪʠʭ ʜʚʫʭ ʠʟʣʠʰʢʦʚ ï ʧʣʦʱʘʜʴ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʬʠʛʫʨʳ ʥʘ ʨʠʩʫʥʢʝ 9 

ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʱʠʡ ʵʬʬʝʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʳʥʢʝ.  

ʆʜʥʘʢʦ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ PS ʠ CS ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʵʢʦʥʦʤʠʩʪʦʚ. ʕʢʦʥʦʤʠʩʪʦʚ ʙʦʣʴʰʝ ʚʦʣʥʫʝʪ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩ, ʢʘʢ ʠ ʥʘ ʩʢʦʣʴʢʦ ʠʟʤʝʥʠʪʩʷ ʠʟʣʠʰʝʢ ʧʦʪʨʝʙʠʪʝʣʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʦʢʘʟʳʚʘʶʱʝʡ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʨʳʥʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʥʘʣʦʛʦʚ, ʚʚʝʜʝʥʠʠ ʩʫʙʩʠʜʠʡ ʠ ʪ. ʧ. 

ɼʦʧʫʩʪʠʤ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʪʦʚʘʨ ʦʙʣʘʛʘʝʪʩʷ ʥʘʣʦʛʦʤ ʚ 

ʨʘʟʤʝʨʝ t ʥʘ ʝʜʠʥʠʮʫ ʪʦʚʘʨʘ (ʪʘʢʦʡ ʥʘʣʦʛ ʵʢʦʥʦʤʠʩʪʳ 

ʥʘʟʳʚʘʶʪ ʧʦʪʦʚʘʨʥʳʤ ʥʘʣʦʛʦʤ), ʪʦʛʜʘ ʝʛʦ ʮʝʥʘ ʫʚʝʣʠʯʠʪʩʷ 

ʩ P1 ʜʦ P2 (P2 = P1 + t) 

ɺʣʠʷʥʠʝ ʜʘʥʥʦʛʦ ʥʘʣʦʛʘ ʥʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 

ʧʦʪʨʝʙʠʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʠʪʫʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ 10.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ, ʯʪʦ D CS ï 

ʫʤʝʥʴʰʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʦʮʝʥʠʚʘʝʤʦʝ 

ʩ ʧʦʤʦʱʴʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʠʟʣʠʰʢʘ, ʝʩʪʴ ʨʘʟʥʠʮʘ 

ʧʣʦʱʘʜʝʡ ʜʚʫʭ ʬʠʛʫʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ CS1 ʠ CS2, ʠ ʧʦ 

ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʝʪ ʪʨʘʧʝʮʠʶ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʨʘʚʥʘ ʩʫʤʤʝ ʧʣʦʱʘʜʝʡ ʬʠʛʫʨ T1 ʠ T2, ʪ. ʝ. D CS 

=ST1 +ST2 , ST1 ʛʜʝ ʠʟʤʝʨʷʝʪ ʧʦʪʝʨʠ ʠʟʣʠʰʢʘ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʚʳʟʚʘʥʥʳʝ ʫʚʝʣʠʯʝʥʠʝʤ ʮʝʥʳ ʝʜʠʥʠʮʳ 

ʪʦʚʘʨʘ ʥʘ ʨʘʟʤʝʨ ʥʘʣʦʛʘ ʠ ʨʘʚʥʘ tQ2, ʘ ST1 ʠʟʤʝʨʷʝʪ 

ʧʦʪʝʨʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʪʦʚʘʨʘ (Q2 < 

Q1), ʠ ʨʘʚʥʘ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʣʫʯʘʷ 

ʚʚʝʜʝʥʠʷ ʧʦʪʦʚʘʨʥʦʛʦ ʥʘʣʦʛʘ ʚ ʨʘʟʤʝʨʝ t ʠʤʝʝʤ 

 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

72 

ɺ ʦʙʱʝʤ ʞʝ ʩʣʫʯʘʝ, ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʠʟʣʠʰʢʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʮʝʥʳ ʥʘ ʪʦʚʘʨ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 
 

 
 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʥʘʤʠ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʤʝʨ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʊʘʢ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʥʘʣʦʛʦʚʳʭ ʨʝʬʦʨʤ ʵʢʦʥʦʤʠʩʪʳ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʠʟʣʠʰʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ, ʘʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʫʯʝʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʤʝʨʘ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ, ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʪʝʭ ʚʘʨʠʘʥʪʘʭ, 

ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʥʘʠʤʝʥʴʰʝʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʚʳʛʦʜ. 
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ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓɽ ʉʀʉʊɽʄʓ ʀʈɼʇ ʅɸ ɹɸɿɽ ʈɸɼʀʆʂɸʅɸʃɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʀʈɼʇ ʥʘ 

ʙʘʟʝ ʨʘʜʠʦʢʘʥʘʣʘ. ʇʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ KTCS ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʫʯʘʩʪʢʝ. ʇʦʢʘʟʘʥʘ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ KTCS. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʨʘʜʠʦʢʘʥʘʣ, ʩʚʝʪʦʬʦʨ, ʩʯʝʪ ʦʩʝʡ. 

ɸשʜʘʪʧʘ: ʤʘץʘʣʘʜʘ ʨʘʜʠʦʘʨʥʘ ʙʘʟʘʩʳʥʜʘ ʇפʀʈ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʽ 

ʤᴅʩʝʣʝʩʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɹʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘץʪʘ KTCS ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ ײʩʳʥʳʣסʘʥ. KTCS 

 .ʡʝʩʽ ʢᴇʨʩʝʪʽʣʛʝʥװʘʫʽʧʩʽʟʜʽʢ ʞץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞװʡʝ, ʨʘʜʠʦʘʨʥʘ, ʙʘסʜʘʨʰʘʤ, ʦʩʴʪʝʨʜʽ ʩʘʥʘʫ. 

Abstract:  the article considers the issue of automated IRDP systems based on a radio 

channel. A variant of the possibility of using KTCS in a certain area is proposed. The KTCS 

security system is shown.. 

Key words: microprocessor system, radio channel, traffic light, axis count. 

 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʦʯʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ. ʆʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ 

ʚʥʝʜʨʝʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠʤ ʢʨʠʪʝʨʠʷʤ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʪ 
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ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʠ (ʄʇ ɼʎ) ʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʠ (ʄʇʎ) ʩʪʨʝʣʦʢ ʠ ʩʠʛʥʘʣʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʄʇ ɼʎ ʠ ʄʇʎ, ʩʧʦʩʦʙʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ɸ ʠ ʊ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʝʜʠʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʚʳʩʠʪʴ ʫʯʘʩʪʢʦʚʫʶ 

ʩʢʦʨʦʩʪʴ ʥʘ ʜʚʫʭʧʫʪʥʳʭ ʣʠʥʠʷʭ ʥʘ 3-5%, ʘ ʥʘ ʦʜʥʦʧʫʪʥʳʭ - ʜʦ 10%. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʢʦʨʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ 

ʮʝʥʪʨʘʣʠʟʘʮʠʡ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʶʱʠʭ ʟʘʜʘʯʘʤ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʅʘʩʪʦʷʱʠʤ ʊʕʆ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ: 

- ʩʠʩʪʝʤʦʡ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʩ ʧʦʤʦʱʴʶ 

ʨʘʜʠʦʢʘʥʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ; 

- ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʝʡ ʩʪʨʝʣʦʢ ʠ ʩʠʛʥʘʣʦʚ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ; 

- ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʝʡ; 

- ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʦʷʥʠʷ ʫʩʪʨʦʡʩʪʚ ɾɸʊ; 

- ʢʦʥʪʨʦʣʝʤ ʧʫʪʝʡ ʠ ʩʪʨʝʣʦʢ ʩ ʧʦʤʦʱʴʶ ʩʯʝʪʘ ʦʩʝʡ; 

- ʫʩʪʨʦʡʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʭʦʜʫ ʧʦʝʟʜʘ ʂʊʉʄ-2; 

- ʦʧʦʚʝʱʝʥʠʝʤ ʤʦʥʪʝʨʦʚ ʧʫʪʠ ʠ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʋʯʘʩʪʢʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʣʠʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʪʴ ʤʦʜʫʣʴʥʦʡ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ 

KTCS ï Kazakhstan Train Control System ï ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ 

ʧʦʝʟʜʦʚ (ʨʠʩʫʥʦʢ 1). 

ʉʠʩʪʝʤʘ KTCS ʚʳʧʦʣʥʝʥʘ ʥʘ ʝʜʠʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʥʦ- ʧʨʦʛʨʘʤʤʥʦʡ 

ʧʣʘʪʬʦʨʤʝ ʠ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʠʟʘʮʠʠ, ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

ɹʘʟʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ KTCS ʷʚʣʷʶʪʩʷ ʧʦʜʩʠʩʪʝʤʳ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ 

ʮʝʥʪʨʘʣʠʟʘʮʠʠ, ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ ʩ ʧʦʜʚʠʞʥʳʤʠ ʙʣʦʢ-ʫʯʘʩʪʢʘʤʠ ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʦʛʦ 

ʨʘʜʠʦʢʘʥʘʣʘ, ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩ ʧʦʜʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ 

ʛʨʘʬʠʢʘ ʠʩʧʦʣʥʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤʳ ʩʯʝʪʘ ʦʩʝʡ. 
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ʕʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ KTCS ʷʚʣʷʶʪʩʷ ʧʦʜʩʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 2): 

- ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʄʇʎ-2 ʥʘ ʙʘʟʝ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʋɺʂ); 

- ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ ʩ ʪʦʥʘʣʴʥʳʤʠ ʨʝʣʴʩʦʚʳʤʠ ʮʝʧʷʤʠ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ 

ʨʘʟʤʝʱʝʥʠʝʤ ʘʧʧʘʨʘʪʫʨʳ ʚ ʰʢʘʬʘʭ ʤʦʥʪʘʞʥʳʭ (19-ʜʶʡʤʦʚʳʭ) ʠ ʜʫʙʣʠʨʫʶʱʠʤʠ 

ʢʘʥʘʣʘʤʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ɸɹʊʎ- ʄʐ ʩ ʧʦʜʚʠʞʥʳʤʠ ʙʣʦʢ - 

ʫʯʘʩʪʢʘʤʠ ʠ ʮʠʬʨʦʚʳʤ ʨʘʜʠʦʢʘʥʘʣʦʤ ʈʂ (41581-000- 00) ʠʣʠ ɸɹʊʎ-ʄ; 

- ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʝʨʝʝʟʜʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ (ɸʇʉ-ʄ) 

(022013-00-00 ʊʈ); 

- ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʨʦʡʩʪʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʘʚʪʦʤʘʪʠʢʠ (ʉʊɼʄ ɸʉɼʂ); 

- ʩʠʩʪʝʤʘ ʩʯʝʪʘ ʦʩʝʡ Frauscher Advanced Counter (FAdC); 

- ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʩʭʦʜʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʋʂʉʇʉʢ); 

- ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʄʇɼʎ çɸʩʪʘʥʘè; 

- ʢʦʤʧʣʝʢʩ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʘʧʧʘʨʘʪʫʨʳ ʂʊʉʄ; 

- ʣʦʢʦʤʦʪʠʚʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʂʃʋɹ-ʋ. 

KTCS ʥʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ ʩʪʨʦʠʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʫʧʨʘʚʣʷʶʱʠʡ ʧʝʨʩʦʥʘʣ (ʤʘʰʠʥʠʩʪ, ʜʝʞʫʨʥʳʡ ʧʦ ʩʪʘʥʮʠʠ, ʧʦʝʟʜʥʦʡ ʜʠʩʧʝʪʯʝʨ), 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʣʠ: 

- ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʫʩʣʦʚʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʝʜʝʥʠʠ ʧʦʝʟʜʘ ʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʨʦʧʫʩʢʘ ʧʦʝʟʜʦʚ ʠ ʤʘʥʝʚʨʦʚʳʭ ʧʝʨʝʜʚʠʞʝʥʠʡ; 

- ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʩʠʩʪʝʤʘʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʘʚʪʦʤʘʪʠʢʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠ (ʉɾɸʊ). 

 

ʈʠʩʫʥʦʢ 2 ï ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ KTCS 

 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

75 

ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ 

ʫʨʦʚʥʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʩʪʘʚʥʳʭ 

ʉɾɸʊ, ʢʘʥʘʣʦʚ ʠ ʩʝʪʝʡ ʦʧʝʨʘʪʠʚʥʦ- ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ, ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʟʝʨʚʘʭ 

ʚʨʝʤʝʥʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʢʘʟʦʚ (ʈʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 ï ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ KTCS 
 

ʉʦʭʨʘʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʙʣʦʢʠʨʦʚʢʠ ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʦʛʦ 

ʨʘʜʠʦʢʘʥʘʣʘ. ʉʦʭʨʘʥʷʶʪʩʷ ʣʦʢʦʤʦʪʠʚʥʳʝ ʧʨʠʝʤʥʠʢʠ ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʂʃʋɹ-ʋ, ʚʢʣʶʯʘʷ ʧʨʠʝʤ ʜʘʥʥʳʭ ʧʦ ʮʠʬʨʦʚʦʤʫ ʨʘʜʠʦʢʘʥʘʣʫ ʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ. 

ɺʩʝ ʩʪʘʥʮʠʠ ʫʯʘʩʪʢʦʚ ʠ ʨʘʟʲʝʟʜʳ ʦʙʦʨʫʜʫʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʦʧʦʚʝʱʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʙʨʠʛʘʜ ʦ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦʝʟʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʯʝʚʳʭ 

ʠʥʬʦʨʤʘʪʦʨʦʚ. ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʧʝʨʝʛʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ KTCS ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʪ ʠ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ɺʃ ʣʠʥʠʠ ɸɹ 10 ʢɺ (ʦʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ) ʠ ʧʨʦʜʦʣʴʥʦʡ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ (ʇʕ) 10 ʢɺ (ʨʝʟʝʨʚʥʦʝ ʧʠʪʘʥʠʝ). ʅʘ ʩʪʘʥʮʠʷʭ ʠ ʨʘʟʲʝʟʜʘʭ, ʛʜʝ 

ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʩʠʩʪʝʤʳ ʄʇʎ-2, ʚʤʝʩʪʦ ʣʠʥʟʦʚʳʭ ʣʘʤʧʦʚʳʭ ʢʦʤʧʣʝʢʪʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʩʚʝʪʦʜʠʦʜʥʳʝ ʢʦʤʧʣʝʢʪʳ ʩʚʝʪʦʬʦʨʦʚ. ʉʚʝʪʦʦʧʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩʚʝʪʦʜʠʦʜʥʳʝ ʤʘʯʪʦʚʦʛʦ 

ʠ ʢʘʨʣʠʢʦʚʦʛʦ ʩʚʝʪʦʬʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʊʋ 32 ʎʐ 2141-2009 

çʉʚʝʪʦʬʦʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʩʦ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʩʚʝʪʦʦʧʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠè. 

ʋʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʬʦʨʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʄʇʎ-2. ɺʩʝ ʩʪʘʥʮʠʠ ʠ ʨʘʟʲʝʟʜʳ 

ʧʦʣʫʯʘʶʪ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʦʪ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʫʯʠʪʳʚʘʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥʮʠʡ ʄʇʎ, ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ 

ʧʠʪʘʥʠʷ ʩ 8 ʯʘʩʦʚʳʤ ʨʝʟʝʨʚʦʤ. 

ɺ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ KTCS ʩʠʩʪʝʤʘ ʄʇʎ-2 ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʩʠʩʪʝʤʦʡ ɸɹʊʎ-ʄʐ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʮʝʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ                

ʣʠʥʠʠ [5]. 

ɼʚʠʞʝʥʠʝ ʧʦʝʟʜʦʚ ʥʘ ʧʝʨʝʛʦʥʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʣʦʢʦʤʦʪʠʚʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ 
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ʩʚʷʟʠ (ɸʃʉʆ) ʩ ʧʦʜʚʠʞʥʳʤʠ ʙʣʦʢ- ʫʯʘʩʪʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʝ ʩʙʣʠʞʝʥʠʝ ʧʦʝʟʜʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʙʣʦʢ-ʫʯʘʩʪʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʨʝʣʴʩʦʚʳʝ ʮʝʧʠ (ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ, ʣʦʛʠʯʝʩʢʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 

ʦʜʠʥ ʙʣʦʢ-ʫʯʘʩʪʦʢ), ʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʥʦʡ ʩʚʦʙʦʜʥʦʛʦ 

ʫʯʘʩʪʢʘ (ʢʦʣʠʯʝʩʪʚʦʤ ʩʚʦʙʦʜʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ) ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʭʚʦʩʪʦʤ ʧʦʝʟʜʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʱʠʪʥʳʝ ʫʯʘʩʪʢʠ ɿʋ1 ʠ 

ɿʋ2, ʚ ʨʝʣʴʩʦʚʳʭ ʮʝʧʷʭ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʩʠʛʥʘʣʳ ɸʃʉ-ɽʅ (ʟʘʱʠʪʥʳʡ ʫʯʘʩʪʦʢ ɿʋ 1 ï 

ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ ʪʦʨʤʦʟʥʦʛʦ ʧʫʪʠ ʘʚʪʦʩʪʦʧʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʩʦ ʩʢʦʨʦʩʪʠ 20 ʢʤ/ʯ) ʠ ɸʃʉʅ 

(ʟʘʱʠʪʥʳʡ ʫʯʘʩʪʦʢ ɿʋ 2 ï ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ ʪʦʨʤʦʟʥʦʛʦ ʧʫʪʠ ʘʚʪʦʩʪʦʧʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʩʦ 

ʩʢʦʨʦʩʪʠ 60 ʢʤ/ʯ). ɼʣʠʥʳ ʟʘʱʠʪʥʳʭ ʫʯʘʩʪʢʦʚ ɿʋ 1 ʠ ɿʋ2 ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʇʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʦʝʟʜʘ ʟʘʱʠʪʥʳʝ ʫʯʘʩʪʢʠ ʩʤʝʱʘʶʪʩʷ ʟʘ ʭʚʦʩʪʦʤ 

ʧʦʝʟʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʜʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʢʦʜʠʨʫʝʤʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʷʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʷʛʦʚʳʤʠ ʨʘʩʯʝʪʘʤʠ. 

ʉʭʝʤʳ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ. ʅʘ ʩʭʝʤʘʭ ʧʨʠʤʝʥʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

- ɿʋ 1 ï ʟʘʱʠʪʥʳʡ ʫʯʘʩʪʦʢ ʜʣʷ ʢʦʜʦʚ ɸʃʉ-ɽʅ; 

- ɿʋ 2 ï ʟʘʱʠʪʥʳʡ ʫʯʘʩʪʦʢ ʜʣʷ ʢʦʜʦʚ ɸʃʉʅ; 

- Lʞ ï ʨʘʩʩʪʦʷʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʩʯʝʪʥʦʛʦ ʧʦʝʟʜʘ ʦʪ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʦ Vʞ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʣʫʞʝʙʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ; 

- Lʢʞ ï ʨʘʩʩʪʦʷʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʩʯʝʪʥʦʛʦ ʧʦʝʟʜʘ ʦʪ 

Vʞ ʜʦ ʥʫʣʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʣʫʞʝʙʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ. 

ʋʢʘʟʘʥʥʳʝ ʫʯʘʩʪʢʠ ʦʙʨʘʟʫʶʪʩʷ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ ʩ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ ʪʨʝʙʫʝʤʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

 

ʈʠʩʫʥʦʢ 4 ï ʉʠʛʥʘʣʠʟʘʮʠʷ ʚʳʭʦʜʥʦʛʦ ʩʚʝʪʦʬʦʨʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ                                      

ʛʣʘʚʥʦʤʫ ʧʫʪʠ 
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ʈʠʩʫʥʦʢ  5 ï ʉʠʛʥʘʣʠʟʘʮʠʷ ʚʳʭʦʜʥʦʛʦ ʩʚʝʪʦʬʦʨʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʧʦ 

ʩʪʨʝʣʦʯʥʦʤʫ ʧʝʨʝʚʦʜʫ (ʦʪʧʨʘʚʣʝʥʠʝ ʥʘ II ʧʫʪʴ) 

 

ʇʫʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ɸɹʊʎ-ʄʐ ʬʦʨʤʠʨʫʶʪ ʚ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ ʩʠʛʥʘʣʴʥʳʡ 

ʪʦʢ ɸʃʉ-ɽʅ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʜ ʧʦʝʟʜʦʤ ʩʤʝʞʥʳʭ ʨʝʣʴʩʦʚʳʭ 

ʮʝʧʝʡ, ʧʦʣʦʞʝʥʠʠ ʩʪʨʝʣʦʯʥʳʭ ʧʝʨʝʚʦʜʦʚ ʠ ʥʦʤʝʨʝ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʘʙʣʠʮʝʡ. 

ʅʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʧʫʪʝʡ ʙʦʨʪʦʚʘʷ ʘʧʧʘʨʘʪʫʨʘ ʂʃʋɹ-ʋ ʥʝʧʨʝʨʳʚʥʦ ʧʨʠʥʠʤʘʝʪ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʢʘʥʘʣʘ ɸʃʉ-ɽʅ. ʇʨʠ ʥʘʣʠʯʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʢʘʥʘʣʘ ɸʃʉ-

ɽʅ ʦ ʜʚʠʞʝʥʠʠ çʧʨʷʤʦè ʩʠʩʪʝʤʘ ʂʃʋɹ-ʋ ʚʳʯʠʩʣʷʶʪ ʪʦʯʢʫ ʧʨʠʮʝʣʴʥʦʡ ʦʩʪʘʥʦʚʢʠ ʧʫʪʝʤ 

ʩʣʦʞʝʥʠʷ ʜʣʠʥ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ ʚʧʝʨʝʜʠ ʧʦʝʟʜʘ. 

ɼʣʠʥʳ ʚʩʝʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ ʧʦ ʛʣʘʚʥʳʤ ʧʫʪʷʤ ʫʯʘʩʪʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʧʠʩʘʥʳ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ ʂʃʋɹ-ʋ. 

ʅʘ ʙʦʢʦʚʳʭ ʧʫʪʷʭ ʢʦʜʠʨʦʚʘʥʠʝ ɸʃʉ-ɽʅ ʧʨʦʝʢʪʦʤ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. ɼʣʷ ʵʪʠʭ 

ʧʫʪʝʡ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʂʃʋɹ-ʋ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʘʝʤʳʤ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ 

[6]. 

ʆʙʲʝʢʪʳ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʨʝʣʦʯʥʳʤ ʧʝʨʝʚʦʜʘʤ, ʩʦʜʝʨʞʘʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʨʠ ʩʣʝʜʦʚʘʥʠʠ 

ʧʦʝʟʜʘ ʯʝʨʝʟ ʵʪʠ ʦʙʲʝʢʪʳ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʢʘʥʘʣʘ ɸʃʉ-ɽʅ ʦ ʜʚʠʞʝʥʠʠ çʩ ʦʪʢʣʦʥʝʥʠʝʤè ʩʠʩʪʝʤʘ 

ʂʃʋɹ-ʋ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʤʝʩʪʝ ʦʢʦʥʯʘʥʠʷ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ, ʥʘ 

ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʧʦʝʟʜ, ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʢʘʥʘʣʘ ɸʃʉ-ɽʅ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʨʘʩʯʝʪ ʤʝʩʪʘ ʦʩʪʘʥʦʚʢʠ ʠ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʢʘʥʘʣʘ ɸʃʉ-

ɽʅ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʚʦʙʦʜʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

ʋʩʪʨʦʡʩʪʚʘ ʉʎɹ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ 

ʦʪʢʣʦʥʝʥʠʝʤ ʧʦ ʩʪʨʝʣʦʯʥʳʤ ʧʝʨʝʚʦʜʘʤ ʧʫʪʝʤ ʩʪʫʧʝʥʯʘʪʦʛʦ ʩʥʠʞʝʥʠʷ ʜʦʧʫʩʪʠʤʦʡ 

ʩʢʦʨʦʩʪʠ ʚ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʠʛʥʘʣʘʭ ɸʃʉ-ɽʅ ʥʘ ʩʤʝʞʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʷʭ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦ ʚʝʣʠʯʠʥʝ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʪʘʙʣʠʮʝ ɸʃʉ-ɽʅ ʜʣʷ ʢʘʞʜʦʡ 

ʩʠʥʭʨʦʛʨʫʧʧʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʦʜʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩ ʨʘʟʥʳʤʠ 

ʚʦʟʤʦʞʥʳʤʠ ʜʦʧʫʩʪʠʤʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʜʚʠʞʝʥʠʷ. 
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ɺ ʩʣʫʯʘʝ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʧʦ ʩʪʨʝʣʦʯʥʦʤʫ ʧʝʨʝʚʦʜʫ ʧʨʠʟʥʘʢ çʩ 

ʦʪʢʣʦʥʝʥʠʝʤè ʚ ʢʘʥʘʣʝ ɸʃʉ-ɽʅ ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʉʎɹ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʪʷʛʦʚʳʤ ʨʘʩʯʝʪʦʤ. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʧʦʝʟʜʘ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʧʦ ʩʪʨʝʣʦʯʥʳʤ ʧʝʨʝʚʦʜʘʤ ʩʠʩʪʝʤʘ ʂʃʋɹ-ʋ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʥʘ ʪʨʝʙʫʝʤʳʡ ʥʦʤʝʨ ʧʫʪʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʠʥʷʪʦʡ ʠʟ ʢʘʥʘʣʘ ɸʃʉ-ɽʅ 

ʩʠʥʭʨʦʛʨʫʧʧʦʡ ʩʠʛʥʘʣʘ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʢʘʟʘʥʠʡ ɸʃʉ-ɽʅ ʠ ʜʘʥʥʳʭ ʠʟ ʨʘʜʠʦʢʘʥʘʣʘ ʩʠʩʪʝʤʘ ʂʃʋɹ-ʋ 

ʚʳʧʦʣʥʷʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʩʠʪʫʘʮʠʠ ʦʪʩʫʪʩʪʚʠʷ ʵʪʠʭ ʩʠʛʥʘʣʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʜʦʧʫʩʪʠʤʳʤ 

ʠʥʪʝʨʚʘʣʦʤ ʧʦʧʫʪʥʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʫʩʪʨʦʡʩʪʚ ʉʎɹ ʥʘ ʣʦʢʦʤʦʪʠʚ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ]ʨʘʜʠʦʢʘʥʘʣʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʦʡ ʠ ʧʨʠʥʷʪʠʝʤ ʣʦʢʦʤʦʪʠʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʰʝʥʠʷ ʦ 

ʩʢʦʨʦʩʪʥʦʤ ʨʝʞʠʤʝ. 
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ɸ.ɽ.ʖʩʫʧʦʚʘ1, ʂ.ɸ. ɹʝʡʩʝʥʙʘʝʚʘ1, ɾ.ʄ.ʉʘʨʳʙʘʝʚʘ1 

1ɸʢʘʜʝʤʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
  

ʂʈɸɽɺʓɽ ɿɸɼɸʏʀ ɼʃʗ ɹʀʇɸʈɸɹʆʃʀʏɽʉʂʆɻʆ ʋʈɸɺʅɽʅʀʗ 

ʉ ʅɽʃʆʂɸʃʔʅʓʄʀ ʋʉʃʆɺʀʗʄʀ ɺʊʆʈʆɻʆ ʈʆɼɸ 
 

ɸʥʜʘʪʧʘ: ʄʘץʘʣʘʜʘ ʞʝʨʛʽʣʽʢʪʽ ʝʤʝʩ ʞʘסʜʘʡʣʘʨʳ ʙʘʨ ʰʝʢʘʨʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ 

 שʩʘʪʳ ʝʢʽʥʰʽ ʪʝʢʪʽ ʞʝʨʛʽʣʽʢʪʽ ʝʤʝʩ ʤʽʥʜʝʪʪʽץʥʝʛʽʟʛʽ ʤʘ שʘʣʘʥʳץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʘץ

ʰʝʰʽʣʫʽʥ ʜᴅʣʝʣʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ᴅʜʽʩʪʽ ʢᴇʨʩʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʌʫʨʴʝ 

ʠʥʪʝʛʨʘʣʜʳץ ʪװʨʣʝʥʜʽʨʫ ᴅʜʽʩʽʤʝʥ ʂʦʰʠ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ ʙʝʨʽʣʛʝʥ ʙʘʩʪʘʧץʳ ʬʫʥʢʮʠʷʣʘʨ 

http://poleznayamodel.ru/model/9/93766.html
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ʘʨץʳʣʳ ʥʘץʪʳ ʪװʨʜʝ ʞʘʟʳʣʘʜʳ. ɯʨʛʝʣʽ ʰʝʰʽʤ ʤʝʥ ʧʘʨʘʙʦʣʘʣʳץ ʧʦʪʝʥʮʠʘʣʜʘʨʜʳש 

 ʘʩʪʳʨʫ ᴅʜʽʩʽסʰʽʥ ʞʘʣװ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ץʘʨʘʧʘʡʳʤ ʰʝʢʘʨʘʣʳפ .ʘʩʠʝʪʪʝʨʽ ʟʝʨʪʪʝʣʜʽץ

 .ʨʳʣʘʜʳײץ ɾʘʩʳʣ ʬʫʥʢʮʠʷʣʘʨʳ שʝʩʝʧʪʝʨʜʽ ץʦʣʜʘʥʳʣʘʜʳ ʞᴅʥʝ ʦʩʳ ʰʝʢʘʨʘʣʳץ

ʇʘʨʘʙʦʣʘʣʳץ ʧʦʪʝʥʮʠʘʣʜʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙʠʧʘʨʘʙʦʣʠʢʘʣʳץ ʪʝשʜʝʫ װʰʽʥ ʣʦʢʘʣʜʳ 

ʝʤʝʩ ʰʝʢʘʨʘʣʳץ ʝʩʝʧʪʝʨʜʽ2 ש-ʰʽ ʪװʨʽʥʽש ʰʝʰʽʣʫʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʧʘʨʘʙʦʣʘʣʳץ ʪʝשʜʝʫ, ʣʦʢʘʣʴʜʳ ʝʤʝʩ ʝʩʝʧ, ʠʥʪʝʛʨʘʣʜʳ ʰʘʨʪʪʘʨ, 

ʧʘʨʘʙʦʣʘʣʳץ ʧʦʪʝʥʮʠʘʣʜʘʨ, ʞʘʣʧʳʣʘʥסʘʥ ʰʝʰʽʤ. 

Abstract. The article deals with boundary value problems with nonlocal conditions. The 

main purpose of the article is to demonstrate a method to prove the solvability of a nonlocal 

problem of the II kind. The solution of the Cauchy problem is written explicitly through the 

given initial functions by the method of integral Fourier transforms. The properties of the 

fundamental solution and biparabolic potentials are studied. Applications of the continuation 

method to solve the simplest boundary value problems are given and Green's functions of these 

boundary value problems are constructed. Using biparabolic potentials, the solvability of the 2nd 

kind of nonlocal boundary value problems for the biparabolic equation is shown. 

Keywords: biparabolic equation, nonlocal problem, integral conditions, biparabolic 

potentials, generalized solution 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʨʘʝʚʳʝ ʟʘʜʘʯʠ ʩ ʥʝʣʦʢʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʤʝʪʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʜʦʢʘʟʘʪʴ 

ʨʘʟʨʝʰʠʤʦʩʪʴ ʥʝʣʦʢʘʣʴʥʦʡ ʟʘʜʘʯʠ II ʨʦʜʘ. ʄʝʪʦʜʦʤ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʌʫʨʴʝ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʂʦʰʠ ʥʘʧʠʩʘʥʦ ʚ ʷʚʥʦʤ ʚʠʜʝ ʯʝʨʝʟ ʟʘʜʘʥʥʳʝ ʥʘʯʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. 

ʀʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʙʠʧʘʨʘʙʦʣʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ. ɼʘʥʳ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʧʨʦʜʦʣʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʩʪʝʡʰʠʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʠ ʧʦʩʪʨʦʝʥʳ 

ʬʫʥʢʮʠʠ ɻʨʠʥʘ ʵʪʠʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ. ʇʨʠ ʧʦʤʦʱʠ ʙʠʧʘʨʘʙʦʣʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ 

ʧʦʢʘʟʘʥʳ ʨʘʟʨʝʰʠʤʦʩʪʴ 2-ʛʦ ʨʦʜʘ ʥʝʣʦʢʘʣʴʥʳʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʙʠʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ.  

          ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʧʘʨʘʙʦʣʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʥʝʣʦʢʘʣʴʥʘʷ ʟʘʜʘʯʘ, ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ, ʙʠʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ, ʦʙʦʙʱʝʥʥʦʝ ʨʝʰʝʥʠʝ. 
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ʊʝʦʨʝʤʘ-1. ɽʩʣʠ ʚʦʟʴʤʝʤ  () kAtt =g  , ʪʦʛʜʘ 

1. 
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1
>k , 1=K  

2. 
2

1
=k , ()ACK -=1 , 

3. 
2

1
<k ,  ()1<= tBK  ʝʛʝʨ () 0,0 ­­ tBt  

ʊʝʦʨʝʤʘ-2. ɽʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ, hK -ʙʫʜʝʪ ʦʧʝʨʘʪʦʨʦʤ ʩʞʘʪʠʷ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (8) ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʤ 

ʤʝʪʦʜʦʤ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ. 
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ʊʝʦʨʝʤʘ-3. ɽʩʣʠ ʬʫʥʢʮʠʠ ( ) ( ) ( ) ( )2
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( ) ( )2
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,
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Í RCyxf , ( ) ( )2,
+

Í RCty
i
j  ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʨʘʚʝʥʩʪʚʘ (6)-(7)  ʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʪʝʦʨʝʤʳ-2, ʪʦʛʜʘ ʢʨʘʝʚʳʝ ʟʘʜʘʯʠ (1)-(6) ʠʤʝʶʪ ʨʝʛʫʣʷʨʥʦʝ ʨʝʰʝʥʠʝ, 

ʠ ʦʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ (8). ɸ ʥʝʠʟʚʝʩʪʥʘʷ ʬʫʥʢʮʠʷ ( )ty,s  ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʩʠʥʛʫʣʷʨʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʈʝʰʝʥʳ ʣʦʢʘʣʴʥʳʝ ʢʨʘʝʚʳʝ ʟʘʜʘʯʠ ʜʣʷ ʙʠʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʦʡʩʪʚ ʧʦʪʝʥʮʠʘʣʦʚ. 
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ʂʊʉʄ-03 ɾתʁɽʉɯʅɯר ɸʈʊʓפʐʓʃʓפʊɸʈʓ 

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ʧʦʡʳʟ ײץʨʘʤʜʘʨʳʥʳץ שʳʟסʘʥ ʙʫʢʩ 

ʪװʡʽʥʜʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ ʟʘʤʘʥʘʫʠ ʂʊʉʄ-03 ʞװʡʝʩʽʥʽש ʥʝʛʽʟʛʽ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʩʠʧʘʪʪʘʣסʘʥ. ʄʘץʘʣʘʜʘ, ʂʊʉʄ-03 ʞװʡʝʩʽʥʜʝ ʞʘשʘʣʘʥסʘʥ ʘʨʘʣʳץ ʩʪʦʡʢʘ 

ʞᴅʥʝ ʘʣʘשʜʳץ ʢʘʤʝʨʘ ʙʝʡʥʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʂʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ, ʪʝʤʽʨ ʞʦʣ 

ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʩʪʘסʳ ʂʊʉʄ-02 ʞװʡʝʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʂʊʉʄ-03 ʞװʡʝʩʽʥʽש ʪʠʽʤʜʽ 

ʝʢʝʥʜʽʛʽʥ ʘʡץʳʥʜʘʫסʘ ʙʦʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʂʊʉʄ-03, ʂʅʄ-90, ʘʣʘשʜʳץ ʢʘʤʝʨʘ, ʘʨʘʣʳץ ʩʪʦʡʢʘ, ʙʫʢʩ ʪװʡʽʥʽ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʛʨʝʪʳʭ ʘʚʘʨʠʡʥʳʭ ʙʫʢʩʦʚʳʭ ʫʟʣʦʚ ʚʘʛʦʥʦʚ 

ʂʊʉʄ-03. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʥʝʰʥʠʝ ʚʠʜʳ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʧʝʨʝʛʦʥʥʦʡ ʩʪʦʡʢʠ ʠ 

ʥʘʧʦʣʴʥʦʡ ʢʘʤʝʨʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʂʊʉʄ-03. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʂʊʉʄ-03, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘ 

ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʚʟʘʤʝʥ ʩʠʩʪʝʤʳ ʂʊʉʄ-02.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʊʉʄ-03, ʂʅʄ-90, ʥʘʧʦʣʴʥʘʷ ʢʘʤʝʨʘ, ʧʝʨʝʛʦʥʥʘʷ ʩʪʦʡʢʘ, 

ʙʫʢʩʦʚʳʡ ʫʟʝʣ. 

Abstract:  This article describes the main benefits of the modern system of automatic 

detection of damaged emergency box units KTSM-03. The article presents the external types of 

upgraded overhead racks and floor chambers used in the KTSM-03 system. Considering the 

great advantages of the proposed system KTSM-03, it is possible to note the effectiveness of its 

use in the network of railways in exchange for the system KTSM-02. 

Keywords: KTSM-03, KNM-90, floor camera, overhead rack, boxing unit. 

 

 ʨʘʤʜʳ ʧʘʡʜʘʣʘʥʫײץ ʳʪʪʘ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ʞʳʣʞʳʤʘʣʳץʘʟʽʨʛʽ ʫʘפ

ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʞᴅʥʝ ʧʦʝʟʜʘʨ ץʦʟסʘʣʳʩʳʥʳץ שʘʫʽʧʩʽʟʜʽʛʽʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫʛʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʽʥʽʧ ʦʪʳʨ, ʙײʣ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ ʞײʤʳʩʳʥʳש ʩʘʧʘʩʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ 

ʞʦסʘʨʳʣʘʪʫʜʳש ʘʩʘ ʤʘשʳʟʜʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸʣʘʡʜʘ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʽש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʥʝײסʨʣʳʤ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫ ʪʝʥʜʝʥʮʠʷʣʘʨʳ װʟʜʽʢʩʽʟ ᴇʩʫʜʝ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʪʦץʪʘʫʩʳʟ ʞװʨʝʪʽʥ ʧʦʝʟʜʘʨ 

ʫʯʘʩʢʝʣʝʨʽʥʽײ שʟʘʨʫʳʥʘ, ץʦʟסʘʣʳʩ ʞʳʣʜʘʤʜʳסʳʥʳש ʞᴅʥʝ ʙʽʣʽʢʢʝ ʪװʩʝʪʽʥ ʞװʢʪʝʤʝʥʽש 

ʘʨʪʫʳʥʘ ᴅʢʝʧ ʩʦסʘʜʳ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʚʘʛʦʥ ʙʫʢʩʘʣʘʨʳ ʪʫʨʘʣʳ, ʜᴅʣʽʨʝʢ ʘʡʪʩʘץ 

 ,ʧʘʨʘʪʪʳ ʞʠʥʘʫ ʝʨʝʢʰʝ ʤᴅʥʛʝ ʠʝ ʙʦʣʫʜʘץʤʦʡʳʥʪʽʨʝʢ ʪʫʨʘʣʳ ʘ ץʳʟʜʳʨʳʣʘʪʳʥ ʙʫʢʩʪʳץ

ʦʥʳץ שʳʟʳʧ ʢʝʪʫʽ ʜʦסשʘʣʘץ ʞײʙʳʥʳש ʤʦʡʳʥ ʦʩʴʽʥʽש ʩʳʥʫʳʥʘ, ʚʘʛʦʥʜʘʨʜʳש, ʞװʢʪʝʨʜʽש, 

ʝʜʝʥ װʩʪʽʣʽʢ ײץʨʳʣʳʩʪʘʨʜʳש ʪײʪʘʥʫʳʥʘ ʘʣʳʧ ʢʝʣʫʽ ʤװʤʢʽʥ. 

 ʘʤʳ ʂʅʄ-90 ʝʜʝʥʜʽʢסʦץ ʘʢʮʠʦʥʝʨʣʽʢ פʳʪʪʘ çʀʥʬʦʪʵʢʩ ɸʊè ɸɸץʘʟʽʨʛʽ ʫʘפ

ʢʘʤʝʨʘʩʳ ʙʘʨ ʟʘʤʘʥʘʫʠ ʂʊʉʄ-03 (1 ʩʫʨʝʪ) ʧʨʠʥʮʠʧʪʽ ʞʘשʘ ʞʘʙʜʳסʳʥ ᴅʟʽʨʣʝʧ, ᴇʥʜʽʨʽʩʢʝ 

 .ʘʙʳʣʜʘʜʳ (2 ʩʫʨʝʪ)ץ

ʂʊʉʄ-03 ʞʘʙʜʳסʳʥʜʘ ʙʽʨ ʞʘʙʜʳץ ʞʠʳʥʪʳסʳʤʝʥ ʝʢʽ ʙʘסʳʪʪʘסʳ ʞײʧ ʞᴅʥʝ ʪʘץ 

ʞʦʣʜʳ ʙʘʩץʘʨʫסʘ, ʩʦʥʜʘʡ-ʘץ ʙʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳ ʘʨץʳʣʳ ʪʨʘʬʠʢʪʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʡʪʫסʘ 

ʙʦʣʘʪʳʥ ʧʦʩʪ ʜʝשʛʝʡʽʥʜʝ ʜʝʨʝʢʪʝʨʜʽ ʥʝײסʨʣʳʤ ʪʦʣʳץ ʞᴅʥʝ ʠʢʝʤʜʽ ᴇשʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʢʦʥʪʨʦʣʣʝʨʣʝʨʜʽש ʞʘשʘ ʙʣʦʢʪʘʨʳʥʳש ʩʭʝʤʘʣʳץ ʰʝʰʽʤʜʝʨʽ 

  .ʦʣʜʘʥʳʣʘʜʳץ

ʂʊʉʄ-03 ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳץʪʘʨʳ: 

mailto:azh.shukamanov@alt.edu.kz
mailto:sanzhar.serikuly1@gmail.com


çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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- ʠʥʝʨʮʠʷʣʳץ ʝʤʝʩ, ʩʘʣץʳʥʜʘʪʳʣסʘʥ ʀץ פʘʙʳʣʜʘסʳʰ ץʦʣʜʘʥʳʣʘʜʳ; 

- ʂʅʄ-90 ʝʜʝʥʜʽʢ ʢʘʤʝʨʘʩʳʥʳש ʦʧʪʠʢʘʩʳʥ 90Á ʛʦʨʠʟʦʥʪץʘ ʞᴅʥʝ ʪʝʤʽʨ ʞʦʣ 

ʞʦʣʳʥʳש ʦʩʽʥʝ ʙʘסʜʘʨʣʘʫ; 

- ʢʘʤʝʨʘ ʽʰʢʽ ʞʳʣʳʪʫʜʳ ץʘʞʝʪ ʝʪʧʝʡʜʽ, ʘʣ ʩʳʨʪץʳ ʞʳʣʳʪʫ ץʫʘʪʳ 4 ʝʩʝ ʘʟʘʷʜʳ; 

- ʙʫʢʩʪʳץ ץʦʨʘʧʪʘʨʜʳש ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥʳש ʘʙʩʦʣʶʪʪʽ ʤᴅʥʜʝʨʽʥ -50-ʜʝʥ +150 Áʉ-

 ;ʘ ʜʝʡʽʥʛʽ ʜʠʘʧʘʟʦʥʜʘ ᴇʣʰʝʫʛʝ ʙʦʣʘʜʳץ

 

 
 

ʉʫʨʝʪ 1 ï ʂʊʉʄ-03 ʘʨʘʣʳץʪʳץ ʩʪʦʡʢʘʩʳ 

 

- 350 ʢʤ/ʩʘס ʜʝʡʽʥ ʰʝʢʪʝʫʩʽʟ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʘסʳ ץʦʟסʘʣʳʩ ʫʯʘʩʢʝʣʝʨʽʥʜʝ 

ʪʝʨʤʦʙʘץʳʣʘʫ; 

- ʙʘץʳʣʘʫ ʧʨʦʮʝʩʽʥʝ ʪʽʢʝʣʝʡ ʞᴅʥʝ ʰʘסʳʣʳʩץʘʥ ʢװʥ ᴅʩʝʨʽʥʽש ᴅʩʝʨʽʥ ʪʦʣʳסʳʤʝʥ 

ʞʦץץʘ ʰʳסʘʨʘʜʳ; 

- ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ װʰʽʥ ʨʘʜʠʦʘʨʥʘʥʳ ʧʘʡʜʘʣʘʥʫ ʢᴇʟʜʝʣʛʝʥ. 

ʂʊʉʄ-03 ײץʨʳʣסʳʣʘʨʳʥʘʥ ʙʘʩץʘ, ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʪʝʭʥʠʢʘʣʳץ ʞʘסʜʘʡʳʥ 

ʙʘץʳʣʘʫʜʳש ʞʘשʘ ʽʰʢʽ ʞװʡʝʣʝʨʽ ץʦʩʳʤʰʘ ᴅʟʽʨʣʝʥʜʽ: ʉʂʅɻ-ʂʊʉʄ ʞװʡʝʩʽ ï ʞʳʣʞʳʤʘʣʳ 

 ʰʽʥ; ʂʊʉʄ-ʈװ ʘʨʫץʡʨʝʫ ʦʙʲʝʢʪʽʣʝʨʽʥ ʙʘʩװʳʧ ʢʝʪʫʽʥ ʞᴅʥʝ ʩסʨʝʣʴʩʪʝʥ ʰʳ שʨʘʤʥʳײץ

ʞװʡʝʩʽ ï ʨʝʣʴʩ ʞʦʣʘץʪʘʨʳʥʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʨʝʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ. 

ʂʊʉʄ-03 ʝʥʛʽʟʫʜʝʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ ʤʳʥʘʣʘʨ: ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʤʝʥ 

ʘסʳʤʜʘסʳ ʞᴇʥʜʝʫ ײץʥʳʥ ʪᴇʤʝʥʜʝʪʫ, ʙʘʩץʘʨʫ ײץʨʳʣסʳʣʘʨʳʥʳש ʽʩʪʝʥ ʰʳסʫʳʥ ʞʦʶ, 

ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʪʽʥ ʧʝʨʩʦʥʘʣʜʳ ʉʊʂ 1 ʰʘʨʪʪʳ ʙʽʨʣʽʛʽʥʝ ץʳʩץʘʨʪʫ; 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʚʘʛʦʥʜʘʨʜʳש ʨʝʣʴʩʪʝʥ ʰʳסʳʧ ʢʝʪʫʽʥ ץʦʩʘ ʘʣסʘʥʜʘ, ʙʫʢʩʪʳץ ץʦʨʘʙʳʥʜʘסʳ ʘץʘʫʣʘʨʜʳ, ʙʫʢʩ 

 ʳʣʳץʳʩʪʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ʪ.ʙ. ʘʨסʪʳץʟʳʣʫʳʥʘʥ ʙʦʣʘʪʳʥ ʘʧʘʪʪʘʨ ʤʝʥ ʩʦײʙ שʦʨʘʧʪʘʨʳʥʳץ

 .ʘʣʳʧʪʘʩʘʜʳץ

ʂʊʉʄ-03 ʙʘʩץʘʨʫ ʘʧʧʘʨʘʪʫʨʘʩʳʥʳש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ: 

1. ʂʊʉʄ-03 ʢʝʰʝʥʽ ʘסʳʤʜʘסʳ ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ʦʨʳʥʜʘʫ װʰʽʥ ץʳʩץʘ 

ʤʝʨʟʽʤʜʽ ᴇʰʽʨʫʤʝʥ װʟʜʽʢʩʽʟ (ʪᴅʫʣʽʢ ʙʦʡʳ) ʨʝʞʠʤʜʝ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ. 

2. ʂʝʰʝʥ ᴇʣʰʝʛʽʰ ʞᴅʥʝ ʄʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʛʝ ʝʥʛʽʟʽʣʛʝʥ ʙʫʢʩʪʳץ ץʦʨʘʧʪʘʨʜʳש 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ᴇʣʰʝʫʜʽש ʘʙʩʦʣʶʪʪʽ ץʘʪʝʣʽʛʽ ʙʘʨ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: 

ʂʅʄ-05 ʢʘʤʝʨʘʣʘʨʳ Ñ4 Áʉ ʘʩʧʘʡʜʳ; ʂʅʄ-90 ʢʘʤʝʨʘʣʘʨʳ Ñ2 Áʉ ʘʩʧʘʡʜʳ. 

3. ɹʘʩץʘʨʳʣʘʪʳʥ ʧʦʡʳʟʜʘʨʜʳש ʞʳʣʜʘʤʜʳץ ʜʠʘʧʘʟʦʥʳ 0-ʜʝʥ 350 ʢʤ/ʩʘס. 

4. ʉʪʘʥʮʠʷ ʤʝʥ ʘʨʘʣʳץʪʘʨ ʞʘʙʜʳץʪʘʨʳ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳ30 ץ ʢʤ-ʜʝʥ ʘʩʧʘʡʜʳ. 

 

 
 

ʉʫʨʝʪ 2 ï ʂʅʄ-90 ʢʘʤʝʨʘʩʳʥʳש ʩᴅʫʣʝ ʰʘʰʫ ʙʝʡʥʝʩʽ 

 

5. ʂʊʉʄ-03 ʩʪʘʥʮʠʷʣʳץ ʞʘʙʜʳסʳ ʜʠʩʧʝʪʯʝʨʣʽʢ ʧʫʥʢʪʪʝʨʜʽץ שʦʣʜʘʥʳʩʪʘסʳ װʡ-

ʞʘʡʣʘʨʳʥʜʘ ʜʘ, ʞʘʙʜʳץץʘ ʙᴇʛʜʝ ʘʜʘʤʜʘʨʜʳש ʨץײʩʘʪʩʳʟ ʢʽʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʦʣʜʳʨʤʘʡʪʳʥ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʰʢʘʬʪʘʨʜʘ ʜʘ ʪʘʩʳʤʘʣʜʘʫסʘ ʦʨʥʘʪʫʜʳ ʢᴇʟʜʝʡʜʽ. 

6. ʆʨʥʘʣʘʩʪʳʨʫ ʰʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʂʊʉʄ-03 ʩʪʘʥʮʠʷʣʳץ ʞʘʙʜʳץ MC1, K1.1 

ʞʽʢʪʝʫ ʪʦʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

7. ʆʨʥʘʣʘʩʪʳʨʫ ʰʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʰʝʥʥʽש ʧʦʩʪʪʳץ ʞʘʙʜʳסʳ ʰʢʘʬ װʰʽʥ ʄʉ2, 

ʂ4 (ʋʍʃ4) ʞᴅʥʝ ʄʉ2, ʂ3 (ʋʍʃ1)ʞʽʢʪʝʫ ʪʦʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

8. ʆʨʥʘʣʘʩʪʳʨʫ ʰʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʂʊʉʄ ʩʳʨʪץʳ ʞʘʙʜʳץʪʘʨʳ ʄʉ3, ʄʉ4, ʂ4 

ʢʣʘʩʩʠʬʠʢʘʮʠʷʣʳץ ʪʦʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

9. ʕʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ ʩʝʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʢʝʰʝʥʥʽש ʩʪʘʥʮʠʷʣʳץ ʞʘʙʜʳץʪʘʨʳ I 

ʢʘʪʝʛʦʨʠʷʣʳ ʪײʪʳʥʫʰʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [24]. 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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10. ʂʝʰʝʥ ʢʽʨʽʩ ץʫʘʪ ʧʦʨʪʪʘʨʳʥʜʘסʳ ʢʝʨʥʝʫ ᴇʟʛʝʨʛʝʥ ʢʝʟʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ. ʂʝʰʝʥʜʽ 

ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʨʝʟʝʨʚʪʽʢ ץʦʨʝʢʪʝʥʜʽʨʛʽʰʪʝʨʜʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ 

ʢʝʨʝʢ, ʘʡʥʳʤʘʣʳ ʪʦʢ ʢʝʨʥʝʫʽ 220Ñ22 ɺ, ʞʠʽʣʽʛʽ 50Ñ1 ɻʮ. 

11. ʂʝʰʝʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ ʞʝʣʽʩʽʥʽש ʢʝʨʥʝʫʽʥʽש 

ʜʠʥʘʤʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʽʥʝ ʪᴇʟʽʤʜʽ. 

12. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʢʝʜʝʨʛʽʣʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʢʝʰʝʥ ᴇʥʽʤʜʽʣʽʢ ʢʨʠʪʝʨʠʡʽ 

çɺè III ʢʣʘʩʩ ᴇʥʽʤʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

13. ʂʝʰʝʥ ʥʘʥʦʩʝʢʫʥʜʪʳץ ʠʤʧʫʣʴʩʪʽʢ ʰʫסʘ (ʅʀʇ) ʪᴇʟʽʤʜʽ. 

14. ʂʝʰʝʥ ʤʠʢʨʦʩʝʢʫʥʜʪʳץ ʠʤʧʫʣʴʩʪʽʢ ʰʫסʘ (ʄʀʇ) ʪᴇʟʽʤʜʽ. 

15. ʂʝʰʝʥ ʵʣʝʢʪʨʦʩʪʘʪʠʢʘʣʳץ ʨʘʟʨʷʜʪʘʨסʘ ʪᴇʟʽʤʜʽ. 

16. ᴆʥʜʽʨʽʩʪʽʢ ʨʘʜʠʦʢʝʜʝʨʛʽ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ ʢʝʰʝʥ Tʉ ɾɸʊ ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

17. ʂʝʰʝʥʥʽש ʝʜʝʥʜʽʢ ʞʘʙʜʳסʳ ɾɸʊ ʨʝʣʴʩ ʪʽʟʙʝʢʪʝʨʽʥʽש, ʣʦʢʦʤʦʪʠʚʪʽש ʘʚʪʦʤʘʪʪʳ 

ʩʠʛʥʘʣ ʙʝʨʫ ײץʨʳʣסʳʣʘʨʳʥʳש ʞᴅʥʝ ʉɸʋʊ ʞײʤʳʩʳʥʘ ץʘʫʽʧʪʽ ʞᴅʥʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥʜʝʡ 

ᴅʩʝʨ ʝʪʧʝʡʜʽ. 

18. ɾʝʨʛʝ ץʦʩʫ ײץʨʳʣסʳʣʘʨʳʥʘ ץʘʪʳʩʪʳ ʦץʰʘʫʣʘʫ ʢʝʜʝʨʛʽʩʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʢʝʟʽʥʜʝ 

ʢʝʰʝʥʥʽש ʝʜʝʥʜʽʢ ʞʘʙʜʳסʳ ʙʘʩץʘʨʫ ʞᴅʥʝ ʰʫʥʪʪʘʫ ʨʝʞʠʤʜʝʨʽʥ ʙײʟʫʤʝʥ ʢᴇʨʽʥʝʪʽʥ ʞʦʣ 

ʪʽʟʙʝʢʪʝʨʽʥʽש ʩʠʛʥʘʣʜʳץ ʪʦʛʳ װʰʽʥ ʘʡʥʘʣʤʘ ʞʦʣʜʘʨʜʳ ʞʘʩʘʤʘʡʜʳ. 

 ʪʘʨʳʥ ʝʩʢʝʨʝץʰʳʣʳץʘʨʪʳ שʡʝʩʽʥʽװʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʟʘʤʘʥʘʫʠ ʂʊʉʄ-03 ʞפ

ʦʪʳʨʘ, ץʘʟʽʨʛʽ ʪʘשʜʘ ʪʝʤʽʨ ʞʦʣ ʞʝʣʽʩʽʥʜʝ ʧʦʡʳʟʜʘʨ ץʦʟסʘʣʳʩ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫʜʝ ʂʊʉʄ-02 ʞװʡʝʩʽʥʽש ʦʨʥʳʥʘ ʂʊʉʄ-03 ʞװʡʝʩʽʥ ץʦʣʜʘʥʫ ʪʠʽʤʜʽ ʝʢʝʥʜʽʛʽʥ ʘʡץʳʥʜʘʫסʘ 

ʙʦʣʘʜʳ. 
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Ebilock-950. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ɸɹʊʎ-ɽ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʪʦʬʦʨʦʚ 

ʥʘ ʧʝʨʝʛʦʥʘʭ ʠ ʪʦʥʘʣʴʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʘʚʪʦʤʘʪʠʢʘ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ, 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ. 

ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʪʝʣʽʤʜʽ Ebilock-950 ʞװʡʝʩʽʤʝʥ ʙʽʨʽʢʪʽʨʽʣʝʥ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʥʝʛʽʟʜʝ ײץʨʳʣסʘʥ ɸɹʊʎ-ɽ ʞװʡʝʩʽʤʝʥ ʞʘʙʜʳץʪʘʫ ʩײʨʘץʪʘʨʳ 

 ʘʨʰʘʤʜʘʨ ʤʝʥ ʪʦʥʘʣʴʜʽסʪʘ ʙʘץʡʝʩʽ ʘʨʘʣʳװʘʥ ʞסʪʘʥʳʨʳʣץʘʥ. ɸɹʊʎ-ɽ ʦʨʪʘʣʳסʘʨʘʩʪʳʨʳʣץ

ʨʝʣʴʩ ʪʽʟʙʝʢʪʝʨʽʥ ץʦʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʝʤʽʨ ʞʦʣ ʘʚʪʦʤʘʪʠʢʘʩʳ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞװʡʝ, 

ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ. 

Abstract. The article discusses the issues of equipping the site with the ABTC-E system, 

built on a modern microprocessor basis and integrated with the Ebilock-950 system. The 

centralized ABTC-E system provides for the use of traffic lights on stages and tonal rail chains. 

Key words: railway automation, microprocessor system, centralized auto-locking. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʫʯʘʩʪʢʝ ʩ ʘʚʪʦʥʦʤʥʦʡ ʪʷʛʦʡ ʂʘʡʨʘʪ-ɾʝʪʠʛʝʥ ʩ 1963 ʛʦʜʘ 

ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʙʣʦʢʠʨʦʚʢʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʚʳʤʠ  ʘʣʴʙʦʤʘʤʠ (ɸɹ-2), (ɸɹ1-ʇ-76). ʌʠʟʠʯʝʩʢʠ 

ʠʟʥʦʰʝʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʢʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠ ʫʞʝ ʠʤʝʶʪ ʥʠʟʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʨʠ ʠʭ 

ʦʪʢʘʟʘʭ ʚʦʟʥʠʢʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʧʝʨʝʚʦʟʦʯʥʦʤʫ ʧʨʦʮʝʩʩʫ ʠ ʟʘʜʝʨʞʢʠ ʧʦʝʟʜʦʚ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʩʥʘʱʝʥʠʷ 

ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʠʩʪʝʤʦʡ ɸɹʊʎ-ɽ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ 

ʦʩʥʦʚʝ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩ ʩʠʩʪʝʤʦʡ Ebilock-950. ʉʠʩʪʝʤʘ ɸɹʊʎ-ɽ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʪʦʬʦʨʦʚ ʜʣʷ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ 

ʧʦʝʟʜʦʚ ʠ ʪʦʥʘʣʴʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʟʘ ʩʚʦʙʦʜʥʦʩʪʴʶ ʧʫʪʝʡ [1]. 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ ʩ ʪʦʥʘʣʴʥʦʡ ʨʝʣʴʩʦʚʦʡ 

ʮʝʧʴʶ ɸɹʊʎ-ɽ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ 

ʦʜʥʦʧʫʪʥʳʭ ʠ ʤʥʦʛʦʧʫʪʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʷʭ (ʤʦʜʠʬʠʢʘʮʠʷ ɸɹʊʎ-ɽ2). 

ʉʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ ʪʷʛ ʧʦʝʟʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʣʠʥʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʞʠʤ 

ɸʃʉʆ, ʪʦ ʝʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʣʦʢʦʤʦʪʠʚʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ) [2]. 

ʉʠʩʪʝʤʘ ɸɹʊʎ-ɽ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʢʦʤʧʘʢʪʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʘʥʜʘʨʪʥʳʭ ʙʣʦʢʦʚ; ʛʠʙʢʦʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʚʝʣʠʯʠʥʳ ʧʦʪʨʝʙʣʷʝʤʦʛʦ 

ʪʦʢʘ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʴʥʳʭ ʢʦʤʘʥʜ ʥʘ ʦʧʘʩʥʳʝ ʦʪʢʘʟʳ ʠ ʧʝʨʝʚʦʜ ʩʠʩʪʝʤʳ ʚ ʟʘʱʠʪʥʦʝ 

ʩʦʩʪʦʷʥʠʝ; ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʜʝʞʥʳʭ ʘʧʧʘʨʘʪʥʳʭ 

ʩʨʝʜʩʪʚ ʩ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʨʝʤʦʥʪʘ; ʩʦʢʨʘʱʝʥʠʝ 

ʨʘʙʦʪʳ ʧʦ ʚʚʦʜʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʘ ʩʯʝʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʩʪʘʥʮʠʷʭ; ʧʨʠʤʝʥʝʥʠʝ 

ʪʦʥʘʣʴʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ; ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ ʮʝʥʪʨʘʣʠʟʘʮʠʠ Ebilock-950 ʠ 

ɸɹʊʎ-ɽ; ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʣʦʢʦʤʦʪʠʚʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ɸɹʊʎ-ɽ ʠʤʝʝʪ ʪʨʝʭʫʨʦʚʥʝʚʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ (ʈʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ɸɹʊʎ-ɽ 

 

ʂ ʧʝʨʚʦʤʫ ʫʨʦʚʥʶ ʦʪʥʦʩʠʪʩʷ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʩʠʩʪʝʤʘʭ 

Ebilock-950 ʠ ɸɹʊʎ-ɽ. ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʦʩʪʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʥʪʨʘʣʠʟʘʮʠʠ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʘʧʦʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʧʝʨʝʛʦʥʥʦʛʦ ʘʚʪʦʙʣʦʢʠʨʦʚʦʯʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʪʦʨʦʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʪʝ ʞʝ ʦʙʲʝʢʪʳ. ɸʧʧʘʨʘʪʫʨʘ ʚʪʦʨʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʦʩʪʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʠ. 

ʊʨʝʪʠʡ ʡʝʨʘʨʭʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʠʩʪʝʤ ʪʦʥʘʣʴʥʳʭ 

ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ, ʧʝʨʝʛʦʥʥʳʭ ʩʚʝʪʦʬʦʨʦʚ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ʆʥ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. ɸʧʧʘʨʘʪʫʨʘ ʪʨʝʪʴʝʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʘʧʧʘʨʘʪʫʨʝ ʚʪʦʨʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʴʥʳʭ 

ʣʠʥʠʡ [3]. 

ʉʦʛʣʘʩʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʭʦʜʥʳʭ ʩʚʝʪʦʬʦʨʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʥʠʟʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʚʝʪʦʬʦʨʥʳʭ ʦʛʥʝʡ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʪʦʥʘʣʴʥʳʭ 

ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ ʩʦʩʪʦʷʪ ʠʟ ʧʫʪʝʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʨʝʟʠʩʪʦʨʦʚ 

ʟʘʱʠʪʳ ʦʪ ʪʷʛʦʚʦʛʦ ʪʦʢʘ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ. 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ɸʧʧʘʨʘʪʫʨʘ ʚʪʦʨʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩʦʩʪʦʠʪ ʠʟ ʨʝʣʝʡʥʳʭ ʠ ʩʠʛʥʘʣʴʥʳʭ 

ʦʙʲʝʢʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʈʆʂ ʠ ʉʆʂ. ʂ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʧʦʜʢʣʶʯʘʶʪʩʷ ʠʥʪʝʨʬʝʡʩʥʳʝ 

ʧʣʘʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ. ʀʥʪʝʨʬʝʡʩʥʳʝ ʧʣʘʪʳ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ 

ʦʜʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ, ʟʘʚʠʩʷʪ ʦʪ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ ʠ ʩʚʝʪʦʬʦʨʦʚ ʥʘ ʧʝʨʝʛʦʥʝ. ʇʣʘʪʘ LMP 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʘʤʧʘʤʠ ʧʨʦʭʦʜʥʳʭ ʩʚʝʪʦʬʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʠʭ ʩʦʩʪʦʷʥʠʷ. 

ʇʣʘʪʘ ʉʉʄ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʢʦʥʪʘʢʪʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ. 

ʀʥʪʝʨʬʝʡʩʥʘʷ ʧʣʘʪʘ SRC ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʦʙʤʦʪʢʘʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ. ʆʥʘ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʝʣʝ. ʂʦʥʪʨʦʣʴ ʩʚʦʙʦʜʥʦʩʪʠ ʨʝʣʴʩʦʚʳʭ 

ʣʠʥʠʡ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʨʝʣʴʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʠʧʦʚʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʪʦʥʘʣʴʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʘʧʧʘʨʘʪʫʨʘ ʨʝʣʝʡʥʦʛʦ ʢʦʥʮʘ 

ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ ɸʈʂ ʊʈʎ ʠ ʨʝʣʝʡʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʧʠʪʘʶʱʝʛʦ ʢʦʥʮʘ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ ɸʇʂ 

ʊʈʎ. ʇʝʨʝʭʦʜ ʠʟ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʨʝʣʴʩʦʚʦʡ ʮʝʪʠ ʚ ʨʝʞʠʤ ʧʦʜʘʯʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʣʦʢʦʤʦʪʠʚʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ɸʃʉ) ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʚʩʪʫʧʣʝʥʠʠ ʧʦʝʟʜʘ 

ʥʘ ʨʝʣʴʩʦʚʫʶ ʮʝʧʴ ʠ ʩ ʧʦʤʦʱʴʶ ʨʝʣʝ ʚʢʣʶʯʝʥʠʷ ʢʦʜʘ. 

ʇʣʘʪʘ ʉʉʄ, ʧʦʜʢʣʶʯʝʥʥʘʷ ʢ ʦʙʲʝʢʪʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ ʩʠʩʪʝʤʳ ʈʆʂ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʮʠʢʣʠʯʝʩʢʦʛʦ ʟʘʧʨʦʩʘ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʧʦʣʦʞʝʥʠʝ ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ ʧʫʪʝʚʳʭ ʨʝʣʝ ʠ ʧʝʨʝʜʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʙʲʝʢʪʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ. ʂʘʞʜʘʷ ʧʣʘʪʘ ʉʉʄ 

ʩʦʩʪʦʠʪ ʠʟ 4 ʙʝʟʦʧʘʩʥʳʭ ʚʭʦʜʦʚ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʟʘʧʨʦʩʘ ʦʪ ʢʦʥʪʘʢʪʦʚ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ. ʆʙʲʝʢʪʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ, 

ʧʦʩʪʫʧʘʶʱʫʶ ʩ ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʣʘʪʳ ʉʉʄ.  

ʂʦʥʮʝʥʪʨʘʪʦʨ ʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʲʝʢʪʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ. ʉ ʧʦʤʦʱʴʶ 

ʧʦʣʫʯʝʥʥʳʭ ʪʝʣʝʛʨʘʤʤ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʧʝʨʝʜʘʝʪ ʩʦʩʪʦʷʥʠʝ ʢʦʥʪʘʢʪʘ ʨʝʣʝ. 

ʂʦʛʜʘ ʧʦʝʟʜ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ, ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʧʝʨʝʜʘʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʣʦʢʦʤʦʪʠʚʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ ʥʘ ʦʙʲʝʢʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ. ʈʆʂ ʧʨʠʥʠʤʘʝʪ 

ʟʘʢʘʟʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʯʝʨʝʟ ʢʦʥʮʝʥʪʨʘʪʦʨ. ʆʥ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʭ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, SRC ʧʨʝʦʙʨʘʟʫʝʪ ʠʥʪʝʨʬʝʡʩ 

ʚ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʣʘʪʳ. ʂ ʢʘʞʜʦʡ ʧʣʘʪʝ SRC ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ 4 

ʦʙʤʦʪʢʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʨʝʣʝ. ʅʘʧʨʷʞʝʥʠʝ 24 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦʜʘʝʪʩʷ ʥʘ ʢʘʞʜʳʡ 

ʚʳʭʦʜ ʧʣʘʪʳ SRC ʩ ʧʦʤʦʱʴʶ ʩʭʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʭʝʤʘ ʧʣʘʪʳ SRC, ʫʧʨʘʚʣʷʝʪ ʨʝʣʝ 

ʚʢʣʶʯʝʥʠʷ ʢʦʜʘ. ʆʥʘ ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ɸʃʉ ʚ ɸʇʂ ʊʈʎ. ɺʳʙʦʨ ʢʦʜʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ɸʃʉ. 

ʇʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʶʯʝʥʠʝ ʢʦʜʦʚʦ-ʧʫʩʢʦʚʳʭ 

ʨʝʣʝ ʟʘ ʩʯʝʪ ʩʥʷʪʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ. 

ʉʠʛʥʘʣʴʥʳʡ ʦʙʲʝʢʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʉʆʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʛʥʘʣʴʥʳʝ ʧʦʢʘʟʘʥʠʷ 

ʩʚʝʪʦʬʦʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʆʂ ʩʠʛʥʘʣ ʚʢʣʶʯʘʝʪ ʠʥʜʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʷ 

ʮʝʧʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ. ʉʠʛʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʪ LMP ʠʣʠ 

ʧʣʘʪʳ ʉʉʄ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʉʆʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʣʘʪʘ LMP ʩʦʩʪʦʠʪ ʠʟ ʚʳʭʦʜʦʚ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʩʦʚʤʝʩʪʠʤʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʚ ʚʠʜʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʉʠʤʠʩʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʳʭʦʜʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʧʣʘʪʳ LMP. ʇʦ ʢʦʤʘʥʜʝ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʉʆʂ, ʧʣʘʪʘ LMP 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʢʣʶʯʝʥʠʝ ʩʠʛʥʘʣʴʥʦʛʦ ʫʢʘʟʘʪʝʣʷ ʥʘ ʩʚʝʪʦʬʦʨʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʘ 

ʢʦʤʘʥʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʣʝʛʨʘʤʤʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ. ʆʥʠ 

ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʝʟʜʘ ʥʘ ʧʝʨʝʛʦʥʝ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʳʭ ʠ ʟʘʥʷʪʳʭ ʫʯʘʩʪʢʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ. 

ʇʣʘʪʳ LMP ʩʦʩʪʦʷʪ ʠʟ ʙʝʟʦʧʘʩʥʳʭ ʨʝʣʝ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʨʝʣʝ ʪʝʨʷʶʪ ʩʚʷʟʴ ʩ 

ʮʝʥʪʨʘʣʴʥʳʤ ʧʫʥʢʪʦʤ ʢʦʥʪʨʦʣʣʝʨʘ ʠʣʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʙʝʟʦʧʘʩʥʳʡ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʧʣʘʪ. ʉ 

ʚʳʭʦʜʘ ʧʣʘʪʳ ʚ ʙʝʟʪʦʢʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʙʝʟʦʧʘʩʥʳʝ ʨʝʣʝ ʢʦʤʤʫʪʠʨʫʶʪ ʥʘʧʨʷʞʝʥʠʝ. ʆʥʠ 

ʧʦʜʢʣʶʯʘʶʪ ʥʘʧʨʷʞʝʥʠʝ ʢ ʣʘʤʧʝ ʢʨʘʩʥʦʛʦ ʦʛʥʷ. 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʩʝ ʦʙʲʝʢʪʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ 

ʛʝʥʝʨʠʨʫʶʪ ʩʦʦʙʱʝʥʠʷ ʦ ʩʚʦʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ. ʊʘʢʞʝ ʦʥʠ ʬʠʣʴʪʨʫʶʪ ʩʦʦʙʱʝʥʠʷ ʦ 

ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʩʠʛʥʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʦʪʚʝʪ ʦʙʲʝʢʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʥʝ ʦʪʧʨʘʚʣʷʶʱʠʡ ʩʦʦʙʱʝʥʠʷ, ʧʨʠʥʠʤʘʝʪʩʷ 

ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ. ʆʙʲʝʢʪʳ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʵʪʠʤ ʢʦʥʪʨʦʣʣʝʨʘʤ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 

ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʙʝʟʦʧʘʩʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʷʚʣʝʥʥʳʭ ʦʪʢʘʟʘʭ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʭʦʜ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʜʝʞʫʨʥʦʛʦ ʧʦʩʪʘ ʮʝʥʪʨʘʣʠʟʘʮʠʠ. 

ʆʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʧʝʨʝʛʦʥʘ ʘʚʪʦʙʣʦʢʠʨʦʚʢʦʡ ʷʚʣʷʝʪʩʷ 

ʧʫʪʝʚʦʡ ʜʦʢʫʤʝʥʪ ʧʝʨʝʛʦʥʘ. 

ɸʚʪʦʙʣʦʢʠʨʦʚʢʘ ɸɹʊʎ-ɽ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʝʣʝʡʥʳʭ ʩʭʝʤ: ʨʝʣʴʩʦʚʳʝ ʮʝʧʠ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʢʦʚ ʧʫʪʠ; ʢʦʥʪʨʦʣʴ ʥʘʜ ʢʘʙʝʣʴʥʳʤʠ ʧʨʦʚʦʜʘʤʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ; ʣʠʥʝʡʥʳʝ ʮʝʧʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʩʠʩʪʝʤʳ 

ɸɹʊʎ-ɽ ʥʘ ʧʝʨʝʛʦʥʝ; ʚʢʣʶʯʝʥʠʝ ʩʚʝʪʦʬʦʨʥʳʭ ʦʛʥʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʛʦʥʥʳʤʠ 

ʩʚʝʪʦʬʦʨʘʤʠ; ʢʦʜʠʨʦʚʘʥʠʝ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ ʜʣʷ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʣʦʢʦʤʦʪʠʚʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ; ʟʘʤʳʢʘʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʦʷʚʣʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʛʦ ʦʛʥʷ ʥʘ ʩʚʝʪʦʬʦʨʘʭ ʧʨʠ ʫʪʝʨʝ ʰʫʥʪʘ ʚ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ; ʧʠʪʘʥʠʝ 

ʘʧʧʘʨʘʪʫʨʳ ʪʦʥʘʣʴʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ.  

ʉʠʩʪʝʤʘ ɸɹʊʎ-ɽ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ɸɹʊʎ [4]. ʆʪ ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ 

ʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʝʰʝʥʠʷ: ʩʭʝʤʳ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ; ʩʭʝʤʳ 

ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ; ʩʭʝʤʳ ʢʘʙʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ; ʩʭʝʤʳ ʧʠʪʘʥʠʷ ʘʧʧʘʨʘʪʫʨʳ 

ʪʦʥʘʣʴʥʳʭ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ. ɼʨʫʛʠʝ ʩʭʝʤʳ ʠ ʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʳ 

ʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʮʝʥʪʨʘʣʠʟʘʮʠʠ Ebilock-950, ʘ ʪʘʢʞʝ 

ʩʠʩʪʝʤʦʡ ʦʙʲʝʢʪʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʞʧʨʦʮʝʩʩʦʨʥʳʝ ʨʝʣʝ. 

ɺʳʚʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʫʰʝʥʠʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ 

ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʘʧʧʘʨʘʪʫʨʘ ʩʠʩʪʝʤʳ ɸɹʊʎ-ɽ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 

ʮʝʥʪʨʘʣʴʥʳʭ ʧʦʩʪʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʫʩʪʨʘʥʷʪʴ ʦʪʢʘʟʳ, ʪʘʢ ʢʘʢ ʚʝʩʴ 

ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʠʭ ʧʦʩʪʘʭ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʠ ʟʘʪʨʘʪʳ ʥʘ ʢʘʙʝʣʴ, ʪʘʢ ʢʘʢ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʢʘʙʝʣʝʡ ʪʨʝʙʫʶʪʩʷ ʚʳʩʦʢʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. 
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ɸʃɻʆʈʀʊʄ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ʋʉʊʈʆʁʉʊɺ ɸɺʊʆʄɸʊʀʂʀ  

ʅɸ ɾɽʃɽɿʅʆɼʆʈʆɾʅʓʍ ʇɽʈɽɽɿɼɸʍ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʝʟʜʘʭ. ɸʣʛʦʨʠʪʤ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

ʦʧʠʩʳʚʘʝʪ ʧʦʰʘʛʦʚʳʡ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ ʥʘ ʧʝʨʝʝʟʜʘʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʫʟʣʦʚ ʘʣʛʦʨʠʪʤʘ ʩ ʮʝʣʴʶ 

ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʝʨʝʝʟʜ; ʫʯʘʩʪʦʢ ʧʨʠʙʣʠʞʝʥʠʷ; ʘʚʪʦʤʘʪʠʢʘ ʠ 

ʪʝʣʝʤʝʭʘʥʠʢʘ; ʧʦʝʟʜʥʦʡ ʩʦʩʪʘʚ; ʘʣʛʦʨʠʪʤ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʪʝʤʽʨ ʞʦʣ ᴇʪʢʝʣʽʥʜʝʛʽ ʘʚʪʦʤʘʪʪʳ ᴇʪʢʝʣ ʩʠʛʥʘʣʠʟʘʮʠʷʩʳ 

ʞײʤʳʩʳʥʳש ʽʩ-ᴅʨʝʢʝʪ ʘʣʛʦʨʠʪʤʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɸʣʛʦʨʠʪʤʜʝ ᴇʪʢʝʣʜʝʛʽ ʘʚʪʦʤʘʪʠʢʘ 

 ʘʥ. ᴆʪʢʝʣʜʝʛʽסʘʜʘʤʜʘʨ ʙʦʡʳʥʰʘ ʩʠʧʘʪʪʘʣץ ᴅʨʽ ʙʽʨʥʝʰʝ ,ץʽʩ-ᴅʨʝʢʝʪʽ ʪʦʣʳ שʨʘʣʜʘʨʳʥʳײץ

ʘʚʪʦʤʘʪʠʢʘ ײץʨʘʣʜʘʨʳ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʘʣʛʦʨʠʪʤʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʛʦʨʠʪʤ װʨʜʽʩʽʥʜʝʛʽ 

ʢʝʤʰʽʣʽʢʪʝʨ ʘʥʳץʪʘʣʳʧ, ʦʥʳ ʞʦʶʜʳש ʞᴅʥʝ ʘʣʜʳʥ-ʘʣʫʜʳש ʰʝʰʽʤʜʝʨʽ ײʩʳʥʳʣסʘʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʝʤʽʨ ʞʦʣ ᴇʪʢʝʣʽ; ʞʘץʳʥʜʘʫ ʪʝʣʽʤʽ; ʘʚʪʦʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʣʝʤʝʭʘʥʠʢʘ; 

ʧʦʡʳʟ ײץʨʘʤʳ; ʘʣʛʦʨʠʪʤ. 

Abstract:  This article describes the algorithm for the operation of automatic crossover 

signaling on railroad crossings. The full-scale algorithm describes the step-by-step principle of 

automatic devices on transitions. The issues of improving some elements of the algorithm are 

presented with the aim of improving the work of automatic switching alarms. 

Keywords: railway crossing; approach area; automation and telemechanic; train 

composition; algorithm. 

 

ʆʛʨʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ï ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʭʝʤʥʳʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ. ʂ ʦʛʨʘʞʜʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʧʝʨʝʝʟʜʥʘʷ, ʪʦʥʥʝʣʴʥʘʷ ʠ ʦʙʚʘʣʴʥʘʷ 

ʩʠʛʥʘʣʠʟʘʮʠʠ, ʩʠʛʥʘʣʠʟʘʮʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʤʦʩʪʘʭ ʠ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ, 

ʫʩʪʨʦʡʩʪʚʘ ʚʲʝʟʜʥʦʡ ʠ ʚʳʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʝʨʝʝʟʜʦʚ ʫʩʪʨʦʡʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʰʣʘʛʙʘʫʤʘʤʠ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʨʘʤʢʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʝʨʝʝʟʜʘʭ ʩʦ 

ʩʪʦʨʦʥʳ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʦʨʦʞʥʳʭ 

(ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ) ʟʥʘʢʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʝʟʜʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ (ɸʇʉ), ʘ ʩʦ ʩʪʦʨʦʥʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ï ʩ ʧʦʤʦʱʴʶ ʟʘʛʨʘʜʠʪʝʣʴʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʉʫʪʴ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʢʝ ʧʨʠʙʣʠʞʝʥʠʷ ʠ ʩʚʦʙʦʜʥʦʩʪʠ ʧʝʨʝʝʟʜʘ ʜʣʷ 

ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚʩʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʚʳʢʣʶʯʝʥʘ, ʘ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʦʛʨʘʞʜʝʥʠʷ ʧʝʨʝʝʟʜʘ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘʭʦʜʷʪʩʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ. 

ʇʨʠ ʚʩʪʫʧʣʝʥʠʠ ʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʦʢ ʧʨʠʙʣʠʞʝʥʠʷ ʚʳʢʣʶʯʘʝʪʩʷ ʠʟʚʝʩʪʠʪʝʣʴ 

ʧʨʠʙʣʠʞʝʥʠʷ (ʨʝʣʝ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʠʙʦʨ), ʧʦʩʣʝ ʯʝʛʦ ʚʢʣʶʯʘʶʪʩʷ ʧʦʧʝʨʝʤʝʥʥʦ 

ʤʠʛʘʶʱʠʝ ʢʨʘʩʥʳʝ ʦʛʥʠ ʥʘ ʧʝʨʝʝʟʜʥʳʭ ʩʚʝʪʦʬʦʨʘʭ ʠ ʟʚʦʥʢʠ, ʟʘʪʝʤ ʦʧʫʩʢʘʶʪʩʷ 
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ʰʣʘʛʙʘʫʤʳ ʠ ʧʦʜʥʠʤʘʶʪʩʷ ʟʘʛʨʘʜʠʪʝʣʴʥʳʝ ʧʣʠʪʳ ʋɿʇ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ), ʠʩʢʣʶʯʘʶʱʠʝ 

ʚʲʝʟʜ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʝʨʝʝʟʜ. 

ʇʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʦʝʟʜʦʤ ʧʝʨʝʝʟʜʥʦʛʦ ʫʯʘʩʪʢʘ ʧʫʪʠ ʩʥʘʯʘʣʘ ʦʧʫʩʢʘʶʪʩʷ ʧʣʠʪʳ 

ʋɿʇ, ʟʘʪʝʤ ʧʦʜʥʠʤʘʶʪʩʷ ʰʣʘʛʙʘʫʤʳ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʘʩʥʫʪ ʦʛʥʠ ʥʘ ʧʝʨʝʝʟʜʥʳʭ 

ʩʚʝʪʦʬʦʨʘʭ ʠ ʚʳʢʣʶʯʘʶʪʩʷ ʟʚʦʥʢʠ. 

ʆʜʥʘʢʦ ʪʘʢʦʝ ʫʧʨʦʱʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʩʫʪʴ 

ʧʨʦʮʝʩʩʦʚ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʘʣʴʥʦʛʦ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʦʥʦ ʥʝ ʦʪʨʘʞʘʝʪ 

ʥʶʘʥʩʦʚ, ʠʤʝʶʱʠʭ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ ʨʝʘʣʴʥʦʩʪʠ ʨʘʙʦʪʘ ʧʝʨʝʝʟʜʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʧʨʦʭʦʜʠʪ ʚ ʜʝʪʘʣʷʭ ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ ʠ 

ʧʦʷʩʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɸʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ɸʇʉ ʨʘʟʨʘʙʦʪʘʥ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʯʘʩʪʢʫ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʜʚʠʞʝʥʠʝʤ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʧʫʪʝʡ 

ʜʚʫʭʧʫʪʥʦʛʦ ʧʝʨʝʛʦʥʘ), ʦʙʦʨʫʜʦʚʘʥʥʦʤʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʯʠʩʣʦʚʦʡ ʢʦʜʦʚʦʡ ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʢʝ ʧʨʠʙʣʠʞʝʥʠʷ ʧʝʨʝʝʟʜ ʦʪʢʨʳʪ ʜʣʷ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʤʦʤʝʥʪ ʚʩʪʫʧʣʝʥʠʷ ʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʦʢ ʧʨʠʙʣʠʞʝʥʠʷ, ʯʪʦ 

ʧʨʦʚʝʨʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ 1 ʘʣʛʦʨʠʪʤʘ, ʧʦʜʘʝʪʩʷ ʢʦʤʘʥʜʘ ʥʘ ʚʢʣʶʯʝʥʠʝ ʦʧʦʚʝʩʪʠʪʝʣʴʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ (ʦʧʝʨʘʪʦʨ 2): ʢʨʘʩʥʳʭ ʧʦʦʯʝʨʝʜʥʦ ʤʠʛʘʶʱʠʭ ʦʛʥʝʡ ʥʘ ʧʝʨʝʝʟʜʥʳʭ 

ʩʚʝʪʦʬʦʨʘʭ ʠ ʟʚʦʥʢʦʚ (ʘʢʫʩʪʠʯʝʩʢʠʭ ʠʟʚʝʱʘʪʝʣʝʡ). ʀʭ ʠʩʧʨʘʚʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʨʷʝʪʩʷ 

ʦʧʝʨʘʪʦʨʦʤ 3. ʉ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ tʟ1 (ʦʧʝʨʘʪʦʨʳ 4 ʠ 5), ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʦʝʟʜʘ ʯʝʨʝʟ 

ʧʝʨʝʝʟʜ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʧʦʜʘʝʪʩʷ ʢʦʤʘʥʜʘ ʥʘ 

ʦʧʫʩʢʘʥʠʝ ʰʣʘʛʙʘʫʤʦʚ (ʦʧʝʨʘʪʦʨ 6).  

ʈʘʙʦʪʘ ʟʚʦʥʢʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʦʣʥʦʛʦ ʦʧʫʩʢʘʥʠʷ (ʟʘʥʷʪʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ) ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʰʣʘʛʙʘʫʤʦʚ ʠ ʨʘʟʤʳʢʘʥʠʷ ʢʦʥʪʘʢʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ. ʇʨʠ ʠʩʧʨʘʚʥʦʡ ʨʘʙʦʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʰʣʘʛʙʘʫʤʘ (ʦʧʝʨʘʪʦʨ 7) ʠ 

ʦʪʩʫʪʩʪʚʠʠ ʚ ʟʦʥʝ ʧʝʨʝʝʟʜʘ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ (ʟʘʩʪʨʷʚʰʝʝ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ, ʨʘʟʚʘʣʠʚʰʠʡʩʷ ʛʨʫʟ ʠ ʪ. ʧ.) ʧʝʨʝʝʟʜ ʦʩʪʘʝʪʩʷ ʟʘʢʨʳʪʳʤ ʜʦ ʧʨʦʩʣʝʜʦʚʘʥʠʷ ʯʝʨʝʟ 

ʥʝʛʦ ʧʦʝʟʜʘ, ʯʪʦ ʧʨʦʚʝʨʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ 17.  

ʇʦʩʣʝ ʧʨʦʩʣʝʜʦʚʘʥʠʷ ʧʦʝʟʜʘ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʪʦʨʦʛʦ ʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʢʝ 

ʧʨʠʙʣʠʞʝʥʠʷ (ʦʧʝʨʘʪʦʨ 18) ʚʳʢʣʶʯʘʝʪʩʷ ʦʧʦʚʝʩʪʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʧʦʜʥʠʤʘʶʪʩʷ 

ʰʣʘʛʙʘʫʤʳ (ʦʧʝʨʘʪʦʨʳ 20, 21). ʉʠʩʪʝʤʘ ɸʇʉ ʧʨʠʭʦʜʠʪ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʪʦʤ 

ʩʣʫʯʘʝ ʝʩʣʠ ʧʝʨʝʝʟʜ ʦʙʦʨʫʜʦʚʘʥ ʫʩʪʨʦʡʩʪʚʘʤʠ ʟʘʛʨʘʞʜʝʥʠʷ ʧʝʨʝʝʟʜʘ ʪʠʧʘ ʋɿʇ, ʪʦ ʧʦʩʣʝ 

ʧʨʦʚʝʨʢʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʧʝʨʝʝʟʜʝ (ʦʧʝʨʘʪʦʨ 8) ʧʦʜʘʝʪʩʷ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ 

tʟ2 (ʦʧʝʨʘʪʦʨʳ 14, 15) ʢʦʤʘʥʜʘ ʥʘ ʧʦʜʲʝʤ ʧʣʠʪ ʋɿʇ (ʦʧʝʨʘʪʦʨ 16).  

ʇʦʩʣʝ ʧʨʦʩʣʝʜʦʚʘʥʠʷ ʧʦʝʟʜʘ ʯʝʨʝʟ ʧʝʨʝʝʟʜ (ʦʧʝʨʘʪʦʨ 17) ʠ ʦʪʩʫʪʩʪʚʠʷ ʚʪʦʨʦʛʦ 

ʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʢʝ ʧʨʠʙʣʠʞʝʥʠʷ (ʦʧʝʨʘʪʦʨ 18) ʦʧʫʩʢʘʶʪʩʷ ʧʣʠʪʳ ʋɿʇ (ʦʧʝʨʘʪʦʨ 19), ʘ 

ʟʘʪʝʤ ʧʦʜʥʠʤʘʶʪʩʷ ʰʣʘʛʙʘʫʤʳ ʠ ʚʳʢʣʶʯʘʝʪʩʷ ʦʧʦʚʝʩʪʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʋɿʇ ʥʘ ʧʝʨʝʝʟʜʝ ʦʧʝʨʘʪʦʨʳ 14-16 ʠ 19 ʩʪʘʥʦʚʷʪʩʷ ʠʟʣʠʰʥʠʤʠ. 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʠʩʧʨʘʚʥʘ ʦʧʦʚʝʩʪʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʥʝ ʦʧʫʩʪʠʣʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʰʣʘʛʙʘʫʤ ʠʣʠ ʥʘ ʧʝʨʝʝʟʜʝ ʦʙʥʘʨʫʞʝʥʦ ʧʨʝʧʷʪʩʪʚʠʝ, ʩʦʟʜʘʝʪʩʷ ʘʚʘʨʠʡʥʘʷ 

ʩʠʪʫʘʮʠʷ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʤʝʨʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʝʟʜʘ ʧʦʝʟʜʘ: ʦʧʝʨʘʪʦʨʦʤ 8 

ʧʦʜʘʝʪʩʷ ʢʦʤʘʥʜʘ ʥʘ ʚʢʣʶʯʝʥʠʝ ʟʘʛʨʘʜʠʪʝʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʚʳʢʣʶʯʝʥʠʝ ʢʦʜʠʨʦʚʘʥʠʷ 

ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ ʫʯʘʩʪʢʘ ʧʨʠʙʣʠʞʝʥʠʷ (ʦʧʝʨʘʪʦʨʳ 9, 10). 

ʇʦʝʟʜ ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʝ ʧʨʠʙʣʠʞʝʥʠʷ. 

ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʧʨʝʧʷʪʩʪʚʠʷ (ʦʧʝʨʘʪʦʨ 11) ʚʳʢʣʶʯʘʝʪʩʷ 

ʟʘʛʨʘʜʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ ʚʢʣʶʯʘʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ ʫʯʘʩʪʢʘ 

ʧʨʠʙʣʠʞʝʥʠʷ (ʦʧʝʨʘʪʦʨʳ 12, 13). ʇʦʝʟʜ ʧʨʦʩʣʝʜʫʝʪ ʯʝʨʝʟ ʧʝʨʝʝʟʜ, ʩʠʩʪʝʤʘ ɸʇʉ ʧʨʠʜʝʪ ʚ 

ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ɸʇʉ 

 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ ʚ ʟʦʥʝ 

ʧʝʨʝʝʟʜʘ ʠ ʚʢʣʶʯʝʥʠʷ ʟʘʛʨʘʜʠʪʝʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʣʦʢʦʤʦʪʠʚʥʦʡ ʙʨʠʛʘʜʝ ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʧʦʝʟʜʘ) ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʞʝʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ɸʇʉ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʯʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʩʠʩʪʝʤʘ ɸʇʇʉ, ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʦʡ ʚʝʜʝʪʩʷ ʥʘ ʩʝʪʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ 

(ʩʢʦʨʦʩʪʠ, ʫʩʢʦʨʝʥʠʷ ʠ ʪ. ʜ.) ʥʘ ʫʯʘʩʪʢʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʧʝʨʝʝʟʜʫ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʝʟʜʘ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʠʤ 

ʨʝʘʣʠʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʜʘʯʠ ʩʠʛʥʘʣʘ ʠʟʚʝʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ 

ʩʠʩʪʝʤʘʭ ɸʇʉ. 
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SIL פɸʋɯʇʉɯɿɼɯʂ ɼɽרɻɽʁɯʅ ɸʅʓפʊɸʋ ᴄɼɯʉɯʅɯר ʉʀʇɸʊʊɸʄɸʉʓ 

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʪʝʤʽʨ ʞʦʣ ʘʚʪʦʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʣʝʤʝʭʘʥʠʢʘ ʞװʡʝʣʝʨʽʥʽש 

 ʩʽʥʽʛʽ ʞᴅʥʝ ʦʥʳװʪ שʛʝʡʽʥʽשʘʫʽʧʩʽʟʜʽʢ ʜʝץ ʘʥ. SILסʘʨʘʩʪʳʨʳʣץ ʪʘʨʳץʨʘײʘʫʽʧʩʽʟʜʽʢ ʩץ

ʘʥʳץʪʘʫ ᴅʜʽʩʪʝʨʽ ʪʘʣץʳʣʘʥסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ SIL ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫʜʳש 

ʪᴅʫʝʢʝʣ ʛʨʘʬ-ʩײʣʙʘʩʳ ʢʝʣʪʽʨʽʣʽʧ, ʪʦʣʳץ ʩʠʧʘʪʪʘʤʘ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩʝʥʽʤʜʽʣʽʢ; ץʘʫʽʧʩʽʟʜʽʢ; SIL ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽ; ʘʚʪʦʤʘʪʠʢʘ ʞᴅʥʝ 

ʪʝʣʝʤʝʭʘʥʠʢʘ; ʪᴅʫʝʢʝʣ ʛʨʘʬʠʢ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʦʥʷʪʠʝ ʫʨʦʚʥʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ SIL ʠ ʤʝʪʦʜʳ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʨʠʩʢʦʚ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ SIL ʠ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʜʝʞʥʦʩʪʴ; ʙʝʟʦʧʘʩʥʦʩʪʴ; ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ Sil; ʘʚʪʦʤʘʪʠʢʘ 

ʠ ʪʝʣʝʤʝʭʘʥʠʢʘ; ʛʨʘʬʠʢ ʨʠʩʢʦʚ. 

Abstract:  This article discusses the safety issues of railway automation and remote-

control systems. The concept of the SIL security level and methods for its determination are 

presented. A risk graph for determining the SIL safety level and a detailed description are also 

provided. 

Keywords: reliability; security; Safety Integrity Level ï SIL; automation and 

telemechanic; risk chart. 

 

 ʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʝʨʝʞʝʣʝʨװʨʳʣʳʩʳ ʞײץ שʡʝʥʽװʘʫʽʧʩʽʟ ʞץ ʩʽʥʽʛʽ ïװʘʫʽʧʩʽʟʜʽʢ ʪפ

ʞʠʳʥʪʳסʳ ʨʝʪʽʥʜʝ ʪװʩʽʥʽʣʝʜʽ. ʄײʥʜʘʡ ʪײʞʳʨʳʤʜʘʤʘʥʳש ʧʨʠʥʮʠʧʪʽ ʤʘשʳʟʳ ʙʘʨ, ᴇʡʪʢʝʥʽ 

ʦʣ ʪʝʤʽʨ ʞʦʣ ʘʚʪʦʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʣʝʤʝʭʘʥʠʢʘ ʞװʡʝʣʝʨʽʥʽץ שʘʫʽʧʩʽʟ ʞײʤʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫʜʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ ʘʥʳץʪʘʡʜʳ.  

ʊʝʤʽʨ ʞʦʣ ʘʚʪʦʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʣʝʤʝʭʘʥʠʢʘ ʩʘʣʘʩʳʥʜʘ ʢʝץ שʦʣʜʘʥʳʩץʘ ʝʥʛʽʟʽʣʽʧ 

ʦʪʳʨסʘʥ ʙʘʨʣʳץ ʞװʡʝʣʝʨ SIL ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽʥʝ ʪʝʢʩʝʨʽʣʫʽ ʪʠʽʩ. 

SIL (Safety Integrity Level) ʪᴅʫʝʢʝʣʜʽ ʘʟʘʡʪʫʜʳײץ) שʨʳʣסʳ, ʞʘʙʜʳץ, ʞװʡʝ, ʙʘʩץʘʨʫ 

ʮʠʢʣʽ ʥʝʤʝʩʝ ץʘʫʽʧʩʽʟʜʽʢ) ʩʘʥʳʥ ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ ײץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

SIL ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʩʽʥʽש ʥʝʛʽʟʛʽ ʪᴇʨʪ ʜʝשʛʝʡʽ ʙʘʨ: 

mailto:aa.kasymova@alt.edu.kz
mailto:marzhanbexultan@mail.ru


ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

95 

- SIL 1 ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʙʦʣʤʘʰʳ ʦץʠסʘʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ץʘʞʝʪʪʽ 

 ʩʳ ʪᴅʞʽʨʠʙʝʣʝʨʜʽץʞʘ שʙʽʣʜʽʨʝʜʽ ʞᴅʥʝ ʩᴅʡʢʝʩ ʝ (ʳʥסʪʘʩʪʳײʪ) ʳʥסʪʘʩʪʳײʘʫʽʧʩʽʟʜʽʢ ʪץ

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ץʘʥʜʘʡ ʜʘ ʙʽʨ ʜᴅʨʝʞʝʜʝʛʽ ʘץʘʫʣʘʨסʘ ʪᴇʟʽʤʜʽ ʞʦʙʘʣʘʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʫʽ ʤװʤʢʽʥ; 

- SIL 2 ʘʩʘ ʘʫʳʨ (SIL 1-ʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ) ץʘʫʽʧʩʽʟʜʽʢʪʽש ʪײʪʘʩʪʳסʳʥ (ʪײʪʘʩʪʳסʳʥ) 

ʙʽʣʜʽʨʝʜʽ, ʙʽʨʘץ ʢʝʡʙʽʨʝʫʣʝʨʽ ʘʜʘʤʥʳש ʘʫʳʨ ʞʘʨʘץʘʪʳʥʘ ʥʝʤʝʩʝ ᴇʣʽʤʽʥʝ ᴅʢʝʧ ʩʦסʫʳ ʤװʤʢʽʥ 

ʘʫץʳʤʜʳ ʦץʠסʘʣʘʨʜʳש ʰʝʢʪʝʣʫʽ; 

- SIL 3 ʢᴇʧʪʝʛʝʥ ʘʫʳʨ, ץʘʡʪʳʤʩʳʟ ʞʘʨʘץʘʪץʘ ʥʝʤʝʩʝ ᴇʣʽʤʛʝ ᴅʢʝʣʝʪʽʥ ʽʨʽ 

ʦץʠסʘʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ץʘʞʝʪʪʽ ץʘʫʽʧʩʽʟʜʽʢ ʪʦʣʳץʪʳסʳʥ (ʪײʪʘʩʪʳסʳʥ) ʙʽʣʜʽʨʝʜʽ; 

- SIL 4 ʘʧʘʪʪʳ ʟʘץʳʤʜʘʥʫʳ ʙʘʨ ʞʘʟʘʪʘʡʳʤ ʦץʠסʘʣʘʨʜʳ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ץʘʞʝʪʪʽ 

 .ʙʽʣʜʽʨʝʜʽ (ʳʥסʪʘʩʪʳײʪ) ʳʥסʪʳץʘʫʽʧʩʽʟʜʽʢ ʪʦʣʳץ

 ʛʝʡʽʥשʩʘʪʪʳè ʜʝץçʤʘ שʳʥʳסʪʘʩʪʳײʘʫʽʧʩʽʟʜʽʢ ʪץ שʡʝʥʽװʥʝʤʝʩʝ ʞ שʳʥʳסʨʳʣײפ

ʘʥʳץʪʘʫʜʳש ʝש ʢʝש ʪʘʨʘסʘʥ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ (ʘʪʘʧ ʘʡʪץʘʥʜʘ, IEC/ ɻʆʉʊ ʈ IEC 61511 

çʌʫʥʢʮʠʦʥʘʣʜʳץ ץʘʫʽʧʩʽʟʜʽʢ. ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʧʨʦʮʝʩʪʝʨʛʝ ʘʨʥʘʣסʘʥ ץʘʫʽʧʩʽʟʜʽʢ 

ʘʩʧʘʧʪʘʨʳʥʳש ʞװʡʝʣʝʨʽè ʙʝʣʛʽʣʝʥʛʝʥ ʢʨʠʪʝʨʠʡʣʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ) ʪᴅʫʝʢʝʣ ʛʨʘʬʠʛʽ 

ʜʝʧ ʘʪʘʣʘʜʳ (1 ʩʫʨʝʪ).  

ʊᴅʫʝʢʝʣʜʽש ʪᴇʨʪ ʪװʨʣʽ ʧʘʨʘʤʝʪʨʽʤʝʥ (ʦץʠסʘʥʳש ʦʨʳʥ ʘʣʫ ʳץʪʠʤʘʣʜʳסʳ, ʟʘץʳʤʜʘʥʫ 

ʜᴅʨʝʞʝʩʽ, ʦץʠסʘʥʳש ʧʘʡʜʘ ʙʦʣʫ ʞʠʽʣʽʛʽ (ʩʦץץʳ ʫʘץʳʪʳ) ʞᴅʥʝ ץʘʫʽʧʪʽ ʦץʠסʘʥʳ ʙʦʣʜʳʨʤʘʫ 

ʤװʤʢʽʥʜʽʛʽ) ʩʠʧʘʪʪʘʣʘʪʳʥ ʛʨʘʬʠʢʪʝʛʽ ʞʦʣʜʳ ײʩʪʘʥʫ ʘʨץʳʣʳ ʤװʤʢʽʥ ʙʦʣʘʜʳ.  

ɻʨʘʬʠʢ-ʪᴅʫʝʢʝʣʜʽש ʙʝʣʛʽʣʝʨʽ: W ï ʧʘʡʜʘ ʙʦʣʫ ʳץʪʠʤʘʣʜʳסʳ (W1 ï ᴇʪʝ ʪᴇʤʝʥ, W2 ï 

ʪᴇʤʝʥ; W3 ï ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʞʦסʘʨʳ); ʉ ï ʟʘץʳʤʜʘʥʫ ʜᴅʨʝʞʝʩʽ (ʉ1 ï ʞʝשʽʣ 

ʞʘʨʘץʘʪʪʘʨ, ʉ2 ï ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʘʜʘʤʥʳש ʘʫʳʨ ץʘʣʧʳʥʘ ʢʝʣʤʝʡʪʽʥ ʞʘʨʘץʘʪʳ ʥʝʤʝʩʝ 

ʘʜʘʤʥʳש ᴇʣʽʤʽ, ʉ3 ï ʙʽʨʥʝʰʝ ʘʜʘʤʥʳש ᴇʣʽʤʽ, ʉ4 ï ʘʧʘʪʪʳ ʟʘʣʘʣ); F ï ʧʘʡʜʘ ʙʦʣʫ ʞʠʽʣʽʛʽ 

(F1 ï ʩʠʨʝʢ-ʩʘʣʳʩʪʳʨʤʘʣʳ ʞʠʽ, F1 ï ʞʠʽ-װʟʜʽʢʩʽʟ); ʈ ï ץʘʫʽʧʪʽ ʦץʠסʘʥʳש ʪʫʳʥʜʘʫʳʥ 

ʙʦʣʜʳʨʤʘʫ ʤװʤʢʽʥʜʽʛʽ (ʈ1 ï ʙʝʣʛʽʣʽ ʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʤװʤʢʽʥ, ʈ2 ï ᴇʪʝ ץʠʳʥ). 
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ʉʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʪᴅʫʝʢʝʣ ʛʨʘʬʠʛʽʥ ʧʘʡʜʘʣʘʥʫ ʤʳʩʘʣʳ, ʘʜʘʤ ᴇʣʽʤʽʥʝ ᴅʢʝʧ 

ʩʦץʪʳʨסʘʥ ʦץʠסʘʥʳש ᴇʪʝ ʢװʨʜʝʣʽ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʜʘ ʞװʡʝʥʽש SIL1 ץʘʫʽʧʩʽʟʜʽʢ ʪײʪʘʩʪʳץ 

ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩʪʽʛʽ ʝʨʝʞʝʣʝʨʜʽש ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ IEC /ɻʆʉʊ ʈ ʄʕʂ 

61511 ʪʘʣʘʧʪʘʨʳ ʞʝʪʢʽʣʽʢʪʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ʝʛʝʨ ʧʨʦʮʝʩʪʽש ʪᴅʫʝʢʝʣʽʥ ץʦʣʘʡʣʳ ʜʝשʛʝʡʛʝ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫ װʰʽʥ 

ʘʧʧʘʨʘʪʪʳץ-ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ץʦʨסʘʫ ʞװʡʝʩʽ ʪʘשʜʘʣʩʘ, ʦʥʳש ʙʝʣʛʽʣʽ ʙʽʨ 

çʤʘץʩʘʪʪʳè SIL ʩᴅʡʢʝʩʪʽʛʽ ʨʘʩʪʘʣʫʳ ʢʝʨʝʢ. 

ʂװʨʜʝʣʽ ʟʘʤʘʥʘʫʠ ᴇʥʽʤʜʝʨʜʽש, ʞʘʙʜʳץʪʘʨʜʳש, ʞװʡʝʣʝʨʜʽש ʪײʪʳʥʫʰʳʣʘʨʳ ʤʝʥ 

ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʣʝʨʽ ʞʘʙʜʳץʪʳש ʪʦץʪʘʧ ץʘʣʫʳ ʤʝʥ ʪʦʟʫʳ ʩʘʣʜʘʨʳʥʘʥ ʙʦʣʘʪʳʥ 

ʞʦסʘʣʪʫʣʘʨ ʤʝʥ ʳʩʳʨʘʧʪʘʨסʘ, ʩʦʥʜʘʡ-ʘץ ʘʜʘʤ ᴇʤʽʨʽʥʝ ʥʝʤʝʩʝ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ץʘʫʽʧ 

ʪᴇʥʜʽʨʝʪʽʥ ʞʘסʜʘʡʣʘʨסʘ ᴅʢʝʣʝʪʽʥ ʽʩʪʝʥ ʰʳסʫʣʘʨ ʤʝʥ ʘʧʘʪʪʘʨ ץʘʫʧʽʥ ʙʘסʘʣʘʫסʘ ʢᴇʙʽʨʝʢ 

ʢᴇשʽʣ ʙᴇʣʫʜʝ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫʰʽʣʝʨ 

ʤʝʥ ᴇʥʜʽʨʫʰʽʣʝʨʛʝ ץʦʡʳʣʘʪʳʥ ʞʝʪʢʽʣʽʢʪʽ ʞʘʣʧʳ ʪʘʣʘʧ ᴇʥʜʽʨʫʰʽ ʪʘʨʘʧʳʥʘʥ ᴇʥʽʤʥʽש 

ʩʝʥʽʤʜʽʣʽʛʽʥ ʨʘʩʪʘʫ ʪʘʣʘʙʳ ʙʦʣʜʳ. 

 ʘʫʽʧʩʽʟʜʽʢץ ,ʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʽ ï ᴇʥʽʤʜʽץ ʢᴇʧ שʝ שʥʜʘʡ ʨʘʩʪʘʫʜʳײʳʪʪʘ ʤץʘʟʽʨʛʽ ʫʘפ

ʪײʪʘʩʪʳץ SIL ʜʝשʛʝʡʣʝʨʽʥʽש ʙʽʨʽʥʝ ʩᴅʡʢʝʩʪʽʛʽʥ ʩʝʨʪʠʬʠʢʘʪʪʘʫ ʞᴅʥʝ ʢʝʡʽʥʥʝʥ ʪײʪʳʥʫʰʳסʘ 

ʩᴅʡʢʝʩ SIL ʩʝʨʪʠʬʠʢʘʪʳʥ ʙʝʨʫ. ʉʝʨʪʠʬʠʢʘʪʪʘʫ ʧʨʦʮʝʩʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʝʩʝʧʪʝʫʣʝʨ ʤʝʥ 

ʪʝʢʩʝʨʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ᴇʥʽʤʛʝ, ʞװʡʝʛʝ ʪʘסʘʡʳʥʜʘʣסʘʥ SIL ʜʝשʛʝʡʣʝʨʽʥʝ 

 ʽʥʝʥשʳ ʢʝסʘʫʽʧʩʽʟʜʽʢ ʩʘʣʘʩʳʥʜʘץ ץʪʘʣʘʧʪʘʨ ʬʫʥʢʮʠʦʥʘʣʜʳ ץʦʡʳʣʘʪʳʥ ʙʘʨʣʳץ

 ʳʥʘʣʳ ʩᴅʡʢʝʩסʞᴅʥʝ ʙʽʨ ʤʘ ץʩʪʘʥʜʘʨʪʪʘʨʜʘ ʙʽʨ-ʙʽʨʽʤʝʥ ʪʦʣʳ ץʘʨʘʣʳץʦʣʜʘʥʳʣʘʪʳʥ ʭʘʣʳץ

ʢʝʣʤʝʡʜʽ. IEC 61508 ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽש 

ʝʫʨʦʧʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨʳ SIL ʪᴇʨʪ ʜʝשʛʝʡʽʥ (ʬʫʥʢʮʠʦʥʘʣʜʳץ ץʘʫʽʧʩʽʟʜʽʢ ʪײʪʘʩʪʳסʳʥ) 

ʘʥʳץʪʘʡʜʳ, ʦʥʳש ʽʰʽʥʜʝ SIL 4 ʝש ʞʦסʘʨʳ ʩʝʥʽʤʜʽʣʽʢʪʽ (ʬʫʥʢʮʠʦʥʘʣʜʳץ) ʙʽʣʜʽʨʝʪʽʥ 

ʞװʡʝʥʽץ שʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾװʡʝʛʝ (ʞʘʙʜʳץץʘ, ᴇʥʽʤʛʝ) ʪʘסʘʡʳʥʜʘʣסʘʥ SIL ʜʝשʛʝʡʽ ᴅʟʽʨʣʝʫ ʧʨʦʮʝʩʽ ʞᴅʥʝ 

ʞװʡʝʥʽץ שʘʫʽʧʩʽʟʜʽʢ ᴇʤʽʨʣʽʢ ʮʠʢʣʽʥ ʙʘʩץʘʨʫ ʩʠʷץʪʳ ʩʘʧʘʣʳץ ʬʘʢʪʦʨʣʘʨʤʝʥ װʡʣʝʩʽʤʜʝ 

ʙʽʨץʘʪʘʨ ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʥʝʛʽʟʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ. 

SIL ʬʫʥʢʮʠʦʥʘʣʜʳץ ץʘʫʽʧʩʽʟʜʽʢ ʪײʪʘʩʪʳסʳ ʜʝשʛʝʡʣʝʨʽʥʽץ שʘʨʘʧʘʡʳʤ ʩʘʥʜʳץ 

ʙʝʣʛʽʣʝʨʽ ʙʦʣסʘʥʜʳץʪʘʥ, ץʘʙʳʣʜʘʥסʘʥ SIL ʜʝשʛʝʡʣʝʨʽʥʽש ᴅʨץʘʡʩʳʩʳʥʳש ʤᴅʥʽʥ ʞʘץʩʳ 

ʪװʩʽʥʫ ʙʘʩץʘʨʫ ʰʝʰʽʤʜʝʨʽʥ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ץʘʙʳʣʜʘʫ ʧʨʦʮʝʩʽʥʜʝ SIL ʪʝʨʤʠʥʦʣʦʛʠʷʩʳʥ 

ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ. ɹײʣ ʤװʤʢʽʥʜʽʢ ʤʝʥʝʜʞʤʝʥʪʪʽש SIL ʪʝʭʥʠʢʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥʝ 

ʝʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʙʦʣʜʳʨʤʘʡʜʳ ʞᴅʥʝ ʦʣʘʨסʘ SIL ᴇʥʽʤʜʽʣʽʛʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤ 

 .ᴇʢʽʣʝʪʪʽʢ ʙʝʨʝʜʽ ץʘ ʪʦʣʳסʘʙʳʣʜʘʫץ

SIL ʩʝʨʪʠʬʠʢʘʪʳʥʳש ʙʦʣʫʳ ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘʙʜʳץʪʳש, ʙײʡʳʤʜʘʨʜʳש, 

 ʛʝʡʽʥʝ ʩᴅʡʢʝʩʪʽʛʽʥ ʨʘʩʪʘʫשʜʝ ץʪʳץʘʫʽʧʩʽʟʜʽʢ ʪʦʣʳץ ץʙʝʨʽʣʛʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳ שʨʘʣʜʘʨʜʳײץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ ʠ ʠʥʪʝʛʨʘʮʠʶ    ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʮʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʛʣʦʙʘʣʠʟʘʮʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʬʫʥʜʘʤʝʥʪʘʣʠʟʘʮʠʷ. 

ɸשʜʘʪʧʘ. ɾײʤʳʩʪʘ ʦץʫ װʨʜʽʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʥʝʛʽʟʛʽ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʩʠʧʘʪʪʘʣסʘʥ. פʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ ʞᴅʥʝ ʠʥʪʝʛʨʘʮʠʷʣʘʫ 

ʘʨץʳʣʳ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ. 

ʊʫʡʽʥʜʽ ʩᴇʟʜʝʨ: ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ᴅʣʝʫʤʝʪʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʞʘᴃʘʥʜʘʥʫ, 

ʩʪʘʥʜʘʨʪʪʘʫ, ʬʫʥʜʘʤʝʥʪʘʣʠʟʘʮʠʷ. 

Abstract. The paper describes the main features of the use of information technology in 

the educational process. Improving of the quality of education through the adoption and of 

modern educational technologies. 

Keywords: Information technologies, social technologies, globalization, standardization, 

fundamentalization. 

 

ʈʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʥʘʰʠ ʜʥʠ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ 

ʚʦʟʨʘʩʪʘʝʪ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʦʮʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʩʝʦʙʱʫʶ 

ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʶ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʪʘʢʦʤ 

ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʚʳʭʦʜ ʚ ʀʥʪʝʨʥʝʪ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʜʣʷ ʣʶʙʦʛʦ ʫʯʘʩʪʥʠʢʘ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʦʙʲʝʜʠʥʝʥʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʥʝʤ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ; 

- ʩʦʟʜʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ 

ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʣʠʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʙʘʟʳ ʠ ʙʘʥʢʠ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʘʙʦʪʝ ʩ ʥʠʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʫʯʘʱʠʭʩʷ ʠ ʧʝʜʘʛʦʛʦʚ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ ʦʙʫʯʘʶʱʠʤ ʢʦʤʧʣʝʢʩʘʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʦʙʫʯʘʝʤʦʤʫ, ʧʦʤʠʤʦ 

ʜʦʩʪʫʧʘ ʢ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚ ʨʝʞʠʤʘʭ ʦʥʣʘʡʥ ʠ ʦʬʣʘʡʥ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʪʨʘʝʢʪʦʨʠʠ, ʥʘʚʠʛʘʮʠʠ ʦʩʚʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʠʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʤʦʜʝʣʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʊ ʧʨʠʥʝʩʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʤʦʜʝʣʠ çʧʝʨʝʣʠʚʘè 

ʟʥʘʥʠʡ ʦʪ ʧʝʜʘʛʦʛʘ ʫʯʘʱʠʤʩʷ ʢ ʤʦʜʝʣʠ ʙʦʣʝʝ ʢʨʝʘʪʠʚʥʦʡ, ʠʥʪʝʨʘʢʪʠʚʥʦʡ, ʢʦʛʜʘ ʩ 
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ʧʦʤʦʱʴʶ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ, ʘ 

ʫʯʘʱʠʝʩʷ ʧʦʜ ʯʫʪʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʝʜʘʛʦʛʦʚ, ʧʨʠʤʝʥʷʶʪ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, 

ʪʚʦʨʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʥʘʣʠʟʫ, ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʳʨʘʙʘʪʳʚʘʶʪ ʨʝʰʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ɹʣʘʛʦʜʘʨʷ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʥʘʫʯʥʘʷ, ʢʫʣʴʪʫʨʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʜʨʫʛʠʝ ʩʪʦʨʦʥʳ ʛʣʦʙʘʣʠʟʘʮʠʠ ʦʢʘʟʘʣʠ ʚʝʩʦʤʦʝ ʚʣʠʷʥʠʝ 

ʠ ʥʘ ʦʯʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʠ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʥʦʚʰʝʩʪʚʘ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚʠʨʪʫʘʣʴʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. ɻʣʦʙʘʣʠʟʘʮʠʷ ʚ ʵʪʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʪʨʝʙʫʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʤʝʥʳ ʩʪʨʫʢʪʫʨʳ, ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ. [1]. 

ʈʘʩʰʠʨʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʧʨʦʙʣʝʤʘʤʠ ʠʟʤʝʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ.ʆʮʝʥʢʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʀʊ ʦʙʳʯʥʦ ʜʘʶʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʦʮʝʥʢʠ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʠʟʤʝʨʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ, ʠʥʦʛʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʚʨʝʤʷ 

ʫʯʘʱʠʭʩʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. ɺʥʝʜʨʝʥʠʝ ʀʊ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʚʣʠʷʝʪ ʠ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʦʥʦʛʦ, ʠ ʥʘ ʢʘʯʝʩʪʚʦ. ʅʦʚʝʡʰʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʧʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʤ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ 30% ʠ ʙʦʣʝʝ. ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ 

ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 25 %, ʦʙʱʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ ʚ ʛʨʫʧʧʘʭ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʨʝʜʥʝʤ 

ʚʳʰʝ ʥʘ 0,5 ʙʘʣʣʘ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ. ʅʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʧʦʧʦʣʥʝʥʠʷ 

ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʊ ʚʦʟʨʘʩʪʘʝʪ ʧʦʯʪʠ 

ʚ ʪʨʠ ʨʘʟʘ [2]. 

ʉʫʱʝʩʪʚʫʝʪ ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʚ ʚʳʩʰʝʤ ʪʝʭʥʦʣʦʛʠʯʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʂʣʶʯʝʚʳʤʠ 

ʘʩʧʝʢʪʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ: 

- ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ; 

- ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ; 

- ʨʘʟʨʘʙʦʪʢʫ ʢʫʨʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ, ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ; 

- ʨʘʙʦʪʫ ʩʪʫʜʝʥʯʝʩʢʠʭ ʩʣʫʞʙ. 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ, ʧʦ ʧʨʠʟʥʘʥʠʶ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ 

ʨʝʰʘʶʱʠʤʠ, ʢʨʠʪʠʯʝʩʢʠʤʠ ʫʞʝ ʚ ʥʘʰʝʤ ʩʪʦʣʝʪʠʠ. ɺ ʦʙʨʘʟʦʚʘʥʠʠ ʨʦʣʴ ʢʨʠʪʠʯʝʩʢʠʭ 

ʧʨʠʥʘʜʣʝʞʠʪ, ʥʝʩʦʤʥʝʥʥʦ, ʙʘʟʦʚʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʷʚʣʷʶʱʠʤʩʷ ʦʩʥʦʚʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʩʪʚʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ,  ʧʝʨʝʯʠʩʣʠʤ ʥʠʞʝ ʚʘʞʥʝʡʰʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ: 

- ʩʦʟʜʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ; 

- ʠʥʪʝʛʨʘʮʠʷ ʀʊ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʮʝʩʩʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʫʯʝʥʠʷ; 

- ʧʦʩʪʨʦʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʎʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʩʚʷʟʘʥʘ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʪʚʦʨʯʝʩʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʩʥʘʱʝʥʠʶ: ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ, ʫʯʝʙʥʦʡ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʵʢʩʧʝʨʪʥʦʡ ʠ ʜʨ. ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʜʦʙʠʪʴʩʷ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʝʨʝʯʠʩʣʝʥʳ ʥʠʞʝ: 

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ;  

- ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ;  

- ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʟʨʦʩʣʳʭ;  

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʤʠ ʫʯʝʙʥʳʤʠ 

ʟʘʚʝʜʝʥʠʷʤʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʮʝʣʦʤ;  

- ʠʥʪʝʛʨʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʤʠʨʦʚʫʶ 

ʩʝʪʴ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʜʦʩʪʫʧ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ, 

ʥʘʫʯʥʳʤ, ʢʫʣʴʪʫʨʥʳʤ ʠ ʜʨʫʛʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

ɽʱʝ ʦʜʥʠʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ.  

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ 

[3]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʦʚʳʝ ʀʂʊ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʢʘʟʳʚʘʶʪ ʚ ʨʷʜʝ ʘʩʧʝʢʪʦʚ ʥʝʛʘʪʠʚʥʳʝ 

ʚʣʠʷʥʠʷ:  

- ʥʝʨʘʚʥʦʧʨʘʚʥʳʡ ʜʦʩʪʫʧ;  

- ʥʝʦʧʨʘʚʜʘʥʥʦ ʚʳʩʦʢʠʝ ʦʞʠʜʘʥʠʷ;  

- ʫʪʨʘʪʘ ʣʠʯʥʦʛʦ ʦʙʱʝʥʠʷ;  

- ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʜʠʧʣʦʤʘ ʨʘʙʦʪʝ;  

- ʜʚʠʞʝʥʠʝ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ [4]. 

ɺʘʞʥʝʡʰʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʦʪʥʦʩʷʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ; ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʦʧʝʨʝʞʘʶʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʚʠʚʘʶʱʝʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʀʊ; ʜʦʩʪʫʧʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʀʂʊ [5].  
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ʃʆɻʀʉʊʀʂɸʃʓפ פʆʈʃɸʈɼʓ ɹɸʉפɸʈʋɼʓר ʄɸʊɽʄɸʊʀʂɸʃʓפ ʄʆɼɽʃɯ. 

ʋʀʃʉʆʅ ʌʆʈʄʋʃɸʉʓ 
 

ɸשʜʘʪʧʘ. ɾײʤʳʩʪʘ ʣʦʛʠʩʪʠʢʘʣʳץ ץʦʨʣʘʨʜʳ ʙʘʩץʘʨʫʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ 

ʘʥʳץʪʘʫ ץʘʨʘʩʪʳʨʳʣʜʳ. פʦʨʣʘʨʜʳ ʙʘʩץʘʨʫ ʞײʤʳʩʳʥʜʘ ʦשʪʘʡʣʳ ʪʘʧʩʳʨʳʩ ʤᴇʣʰʝʨʽʥ 

ʘʥʳץʪʘʫ ʢʝʟʽʥʜʝ ʦסʘʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʘʨץʳʣʳ  ʪʘʙʳʣʘʪʳʥ ʋʠʣʩʦʥ ʬʦʨʤʫʣʘʩʳ 

 .ʦʣʜʘʥʳʣʜʳץ

ʊʫʡʽʥʜʽ ʩᴇʟʜʝʨ: ʃʦʛʠʩʪʠʢʘ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ, ʣʦʛʠʩʪʠʢʘʣʳץ ץʦʨ, ʤʦʜʝʣʴʜʝʫ.  

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʟʘʧʘʩʘʤʠ. ɺ ʨʘʙʦʪʝ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʘʧʘʩʘʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʟʘʢʘʟʘ ʧʨʠʤʝʥʷʣʘʩʴ ʬʦʨʤʫʣʘ ʋʠʣʩʦʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʥʝʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʦʛʠʩʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʟʘʧʘʩ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

Abstract. The paper considers the definition of a mathematical model of logistics 

inventory management.  In the work on inventory management, the Wilson formula, presented in 

it by mathematical modeling, was used to determine the optimal order size. 

Keywords: Logistics, mathematical model, logistics stock, modeling 

 
ᴄʣʝʤʜʝ ʙʦʣʳʧ ʞʘʪץʘʥ ʩʦסשʳ ʢʝʣʝשʩʽʟ ʞʘסʜʘʡʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ץʦסʘʤʜʘסʳ 

ʘʣʘשʜʘʫʰʳʣʳץʪʘʥ ʪʘʫʘʨ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥ ʪʫʜʳʨʫʜʘ. פʘʟʘץʩʪʘʥʜʘ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ 

ʧʦʩʪʢʝשʝʩʪʽʢ ʝʣʜʝʨʜʝ ץʦסʘʤʜʘסʳ ʞʘʧʧʘʡ ʘʣʘשʜʘʫʰʳʣʳץ ʢᴇʙʽʥʝʩʝ ʘʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥ 

ʞʘʧʧʘʡ ʩʘʪʳʧ ʘʣʫ ʘʨץʳʣʳ ʢᴇʨʽʥʝʜʽ. ɹײʣ ʦʜʘʥ ʜʘ װʣʢʝʥ ʥʝʤʝʩʝ ʞʘʩʘʥʜʳ ʞʝʪʽʩʧʝʫʰʽʣʽʢʪʽ 

ʪʫʜʳʨʘʜʳ ʞᴅʥʝ ʪʘʫʘʨ ײץʥʳʥʳץ שʳʤʙʘʪʪʘʫʳʥʘ ᴅʢʝʣʝʜʽ. 
 ʘʥסʦʣʜʘʥʳʣץ ʳʪ ʙʽʨʣʽʛʽʥʜʝץʳ ʫʘסʘʞʝʪ ʪʘʫʘʨ ʢᴇʣʝʤʽʥ ʘʣʜʳʥץ ʘסʦʡʤʘʣʘʨפ 

ʤᴇʣʰʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʩʳʤʝʥ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʝʩʝʧʪʝʣʝʜʽ. ɸʣ ʞʘʧʧʘʡ ᴇʥʽʤ ʩʘʪʳʧ ʘʣʫ 

 .ʘʡʪʘʜʳסʣײ ʠʥʪʝʨʚʘʣʳʥ שʦʨʣʘʨʳʥʳץ ʘʞʝʪץ ʰʽʥװ ʘ ʢʝʟʝʢʪʽ ʪʘʧʩʳʨʳʩ ʙʝʨʫסʦʡʤʘʣʘʨץ

ʆʩʳʜʘʥ ʪʘʩʳʤʘʣ ʞʠʽ ʦʨʥʳסʘʜʳ, ץʦʨʜʳ ʞʝʪʢʽʟʫ, ʩʘץʪʘʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʥʽʤ ײץʥʳ ʘʨʪʘʜʳ. 

ʊײʨʘץʪʳ ᴅʨʽ ץʘʨץʳʥʜʳ ʩײʨʘʥʳʩ ʢʝʟʽʥʜʝ ʙײʣ ʤᴅʩʝʣʝʣʝʨ ʦʨʳʥ ʘʣʤʘʡʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ 

ʦשʪʘʡʣʳ ʪʘʧʩʳʨʳʩ ʤᴇʣʰʝʨʽ ʘʥʳץʪʘʣʘʜʳ. ʆʣ ʘʙʩʪʨʘʢʪʳ ʤʦʜʝʣʴʜʝʫʜʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴅʜʽʩʽ 

ʘʨץʳʣʳ ʩʠʧʘʪʪʘʣʘʪʳʥ ʋʠʣʩʦʥ ʬʦʨʤʫʣʘʩʳ. ʋʠʣʩʦʥ ʬʦʨʤʫʣʘʩʳ ʥʝʤʝʩʝ ʦשʪʘʡʣʳ ʪʘʧʩʳʨʳʩ 

ʤᴇʣʰʝʨʽ ץʦʡʤʘʜʘסʳ ץʦʨʜʳ ʣʝʟʜʝ ʪʦʣʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɸʣʘʡʜʘ ʦʣ ץʦʡʤʘʜʘסʳ ʙʘʩץʘʜʘ 

ʪʫʳʥʜʘʡʪʳʥ ʤᴅʩʝʣʝʣʝʨʜʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽʥʜʝ ʬʦʨʤʫʣʘʣʘʨʜʳש ʥʝʛʽʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ [1].  

ɸʙʩʪʨʘʢʪʳ ʤʦʜʝʣʜʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴅʜʽʩʽ ïʙײʣ ʥʘץʪʳ ᴇʤʽʨʣʽʢ ʞʘסʜʘʡʣʘʨ ʤʝʥ ʦʩʳ 

ʞʘסʜʘʡʣʘʨʜʘ ʪʫʳʥʜʘʡʪʳʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʽʣʛʝ ʘʫʜʘʨʳʣʳʧ ʩʠʤʚʦʣʜʳץ 

ʞװʡʝʜʝ ʰʝʰʽʣʝʪʽʥ ʮʠʢʣʜʽʢ ʧʨʦʮʝʩʩ. ʂʘʨʣ ʄʘʨʢʩ ʘʡʪʳʧ ʢʝʪʢʝʥʜʝʡ  סʳʣʳʤ ʤʘʪʝʤʘʪʠʢʘʥʳ 

 ץʘʥʘ ʞʝʪʽʣʝʜʽ. ʃʦʛʠʩʪʠʢʘʜʘ ʦʨʳʥ ʘʣʘʪʳʥ ʤᴅʩʝʣʝʨʜʽ ʤʘʪʝʤʘʪʠʢʘʣʳס ʦʣʜʘʥʘ ʙʽʣʛʝʥ ʢʝʟʜʝץ

ʤʦʜʝʣʜʝʫ ʘʨץʳʣʳ ʦʥʳש ʥʘץʪʳ ʙʦʣʞʘʤʜʳײץ ץʙʳʣʳʩʳʥ ʟʝʨʪʪʝʫʛʝ ʙʦʣʘʜʳ. ʐʝʰʽʤʽʥ ʥʘץʪʳ 

ʞװʡʝʜʝ ʪʝʢʩʝʨʽʣʫʽʥ ץʘʞʝʪ ʝʪʝʜʽ .  

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʘʥʘʣʠʟ- ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʞᴅʥʝ ʠʥʪʝʛʨʘʣʜʳ ʝʩʝʧʪʝʫʣʝʨ ᴅʜʽʩʪʝʨʽʤʝʥ 

ʬʫʥʢʮʠʷʣʘʨʜʳ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʤʘʪʠʢʘ ʙᴇʣʽʤʽ. ʄʘʪʝʤʘʪʠʢʘʣʳץ ʘʥʘʣʠʟʜʽ ʙʽʟʛʝ 

ʪײʨʘץʪʳ ץʘʨץʳʥʜʳ ʩײʨʘʥʳʩ ʢʝʟʽʥʜʝ ץʦʨʣʘʨʜʳץ שʦʟסʘʣʳʩ ʬʫʥʢʮʠʷʩʳʥ ʘʥʳץʪʘʫʜʘ 

 ʫʳʥסʰʳ שʩʘʪ ʬʫʥʢʮʠʷʥʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʋʠʣʩʦʥ ʬʦʨʤʫʣʘʩʳʥʳץʦʣʜʘʥʘʤʳʟ. ʄʘץ

ʘʥʳץʪʘʫ ʙʦʣʘʧ ʪʘʙʳʣʘʜʳ [2]. 
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ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. 

ɸʣʤʘʪʳ  ץʘʣʘʩʳʥʜʘסʳ ñɸץʞʦʣò ʘʟʳץ-ʪװʣʽʢ ʜװʢʝʥʽʥʝ (ɸʣʤʘʪʳ, ʄʘʫʣʝʥʦʚʘ ,108) 

ʙʘʨʳʧ ʠʝʩʽʥʝʥ ʢʠʥʜʝʨ ʰʦʢʦʣʘʜ, ʢʦʣʘ ʩʫʩʳʥʳ , ʩװʪ ᴇʥʽʤʽʥʜʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʥʘץʪʳ 

ʘץʧʘʨʘʪʪʘʨ ʘʣʳʥʜʳ. ᴆʥʽʤʜʝʨ ץʦʨʳʥʳש ʢᴇʣʝʤʽʥʝ,ʙʘסʘʩʳʥʘ ʞᴅʥʝ ᴇʥʽʤʥʽש ʞײʤʩʘʣʫ 

ʞʳʣʜʘʤʜʳסʳʥʘ ʝʰץʘʥʜʘʡ ʰʝʢʪʝʫʣʝʨ ʙʦʣסʘʥ ʞʦץ. ɸʣʘʡʜʘ ʙʝʨʽʣʛʝʥ ʘץʧʘʨʘʪʪʘʨʜʳש ʥʘץʪʳ 

ᴅʨʽ ʰʳʥʘʡʳ ʙʦʣʫʳʥʘ ʪʘʣʘʧ ʝʪʽʣʜʽ. ʂʝʣʝʩʽ ʢʨʠʪʝʨʠʡʣʝʨ:ʢʝשʽʩʪʽʢʪʝʛʽ ʣʦʛʠʩʪʠʢʘʣʳץ 

 ʥʳ ʞᴅʥʝ ʋʠʣʩʦʥײץ ʪʘʫץʦʨʜʳ ʩʘץ ,ʤʦʜʝʣʜʝʥʫʽ ץʘʣʳʩʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳסʦʟץ שʦʨʣʘʨʜʳץ
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ʙʽʨ ʞʳʣ ʫʘץʳʪ ʤᴇʣʰʝʨʽ ʘʣʳʥʜʳ. 

ʂʝʩʪʝ 1 

ɾʘʣʧʳ ʘץʧʘʨʘʪ:                                                               1 ʞʳʣ ʫʘץʳʪ ʙʽʨʣʽʛʽʥʜʝ                                                                                        

ɹʘץʳʣʘʥʘʪʳʥ 

ʰʘʤʘʣʘʨʳ 

ʐʦʢʦʣʘʜ ʂʦʣʘ ʩʫʩʳʥʳ 

1ʣʠʪʨ 

ʉװʪ Lactel 

1ʣʠʪʨ 

 ʤʩʘʣʫײʞ שʦʨʜʳפ

ʞʳʣʜʘʤʜʳסʳ(D) 

1100 ʜʘʥʘ 

ʞʳʣʳʥʘ  

1830 ʜʘʥʘ 

ʞʳʣʳʥʘ  

1200ʜʘʥʘ 

ʞʳʣʳʥʘ  

 ʘ ʪʘʧʩʳʨʳʩסʦʨפ

ʙʝʨʫʜʝ ʞײʤʩʘʣʘʪʳʥ 

ʰʳסʳʥ(k) 

3000ʪʛ 3843ʪʛ 1500ʪʛ 

 ʘסʪʘʫץʦʨʜʳ ʩʘפ

ʢʝʪʝʪʽʥ ʰʳסʳʥ (h) 

ɹʽʨ ʜʘʥʘסʘ 

0,25ʪʛ ʢװʥʽʛʝ  

ɹʽʨ ʜʘʥʘסʘ 

0,20ʪʛ ʢװʥʽʛʝ  

ɹʽʨ ʜʘʥʘסʘ 

0,31ʪʛ ʢװʥʽʛʝ  

ʊʘʫʘʨ ײץʥʳ 450 ʪʛ 350 ʪʛ 565 ʪʛ 

 

ɸʟʳץ ʪװʣʽʢ ʜװʢʝʥʽʥʝ ʞʳʣʳʥʘ 1100ʜʘʥʘ ʰʦʢʦʣʘʜʪʳ, 1830ʢʦʣʘ ʩʫʩʳʥʳʥ, 1200ʜʘʥʘ 

ʩװʪʪʽ cʘʪʫ ʞʦʩʧʘʨʣʘʥסʘʥ. ɼװʢʝʥ ʪײʨסʳʥ װʡ ʢʝʰʝʥʽʥʽש ʘʩʪʳʥʜʘ ʦʨʥʘʣʘʩץʘʥʜʳץʪʘʥ ʥʝʛʽʟʛʽ 

ʪײʪʳʥʫʰʳ ʢᴇʟʽ ʥʘץʪʳ ᴅʨʽ ʪײʨʘץʪʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʘʪʘʭʘʥʘסʘʜʘ ʞʘץʳʥ ʙʦʣסʘʥʜʳץʪʘʥ 

ʤʘʢʩʠʤʘʣʜʳ 4 ʞʳʣסʘ ᴇʥʽʤ ʪײʪʳʥʘʪʳʥ ʢʣʠʝʥʪʪʝʨʜʝ ʘʡץʳʥ. ʊʘʫʘʨ ʢᴇʣʝʤʽ ʢᴇʧ ʙʦʣסʘʥ 

ʞʘסʜʘʡʜʘ ʙʽʨ ʜʘʥʘ ץʦʨʜʳ ʩʘץʪʘʫסʘ ʞʳʣʳʥʘ 90ʪʛ (ʰʦʢʦʣʘʜ), 70ʪʛ (ʢʦʣʘ), 113ʪʛ (ʩװʪ) ʢʝʪʝʜʽ 

ʜʝʧ ʝʩʝʧʪʝʣʫʜʝ. ɹײʣ ʪʘʫʘʨ ײץʥʳʥʳ20% ש-ʳ, ʘʣ ʙʽʨ ʜʘʥʘ ʪʘʫʘʨʜʳ ʩʘʪʳʣʤʘסʘʥ ʞʘסʜʘʡʜʘ ʙʽʨ 

ʢװʥ ץʦʨʜʘ ʩʘץʪʘʫ 0,25ʪʛ(ʰʦʢʦʣʘʜ); 0,20ʪʛ (ʢʦʣʘ); 0,31ʪʛ(ʩװʪ) ʩʘʤʤʘʩʳʥ ײץʨʘʡʜʳ (90/365); 

(70/356); (113/365). ɾʘʣʧʳ ץʦʨ ʢᴇʣʝʤʽʥʝ ʩװʡʝʥʩʝʢ ʙʽʨ ʢװʥʜʝ ʦʨʪʘ ʝʩʝʧʧʝʥ 3 ʜʘʥʘ ʰʦʢʦʣʘʜ, 

5ʜʘʥʘ ʢʦʣʘ ʩʫʩʳʥʳ, 3 ʜʘʥʘ ʩװʪʪʽ ʩʘʪʫ ʢʝʨʝʢ(1100/365); (1830/365); (1200/365). ɿʝʨʪʪʝʫ 

ʞײʤʳʩʳ 1100-ʜʘʥʘ ʰʦʢʦʣʘʜʪʳ 1830-ʜʘʥʘ ʢʦʣʘ ʩʫʩʳʥʳʥ 1200-ʜʘʥʘ ʩװʪʪʽ ʩʘʪʫʜʘ 

ʪʘʧʩʳʨʳʩʪʳ ץʘʰʘʥ ʞᴅʥʝ ʢʘʥʰʘ ʤᴇʣʰʝʨʜʝ ʙʝʨʫ ʢʝʨʝʢ ʝʢʝʥʜʽʛʥ̔ ʘʥʳץʪʘʡʜʳ. 

ʆשʪʘʡʣʳ ʪʘʧʩʳʨʳʩ ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ: ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ 

ɹʝʨʽʣʛʝʥ ʘץʧʘʨʘʪʪʘʨʜʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʜʝʫ ʘʨץʳʣʳ ʜװʢʝʥʥʽש ʪʘʧʩʳʨʳʩʪʳ 

ʪʦʣʪʳʨʫסʘ ʢʝʪʢʝʥ ʰʳסʳʥʳʥ ʘʥʳץʪʘʣʜʳ. ʐʳסʳʥ t ʫʘץʳʪ ʙʽʨʣʽʛʽʥʜʝ ʦʨʳʥ ʘʣʘʪʳʥ 

ʵʢʩʧʝʜʠʮʠʷ ʰʳסʳʥʳ: 

                                                                                            (1.1)     

ᴆʥʽʤʥʽש ʞײʤʩʘʣʫʳʥʘ ʢʝʪʝʪʽʥ ʫʘץʳʪ: 

                                                                                  (1.2) 

ʉʦʥʜʘ                                                                       (1.3)                                                                                                               
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ɸʣ ʪʘʫʘʨʜʳ ʩʘץʪʘʫסʘ ʢʝʪʢʝʥ ʰʳסʳʥ ʦʨʪʘʰʘ ץʦʨʜʳש ʩʘʢʪʘʫ ײץʥʳʤʝʥ ʢᴇʙʝʡʪʽʥʜʽʩʽ: 

                                                                               (1.4) 

ʄײʥʜʘסʳ   k ï ʵʢʩʧʝʜʠʮʠʷ ʰʳסʳʥʳ  

                   t ï ʫʘץʳʪ ʙʽʨʣʽʛʽ  

                   xï ץʦʨ ʢᴇʣʝʤʽ 

                   Dï ץʦʨʜʳש ʞײʤʩʘʣʫ ʞʳʣʜʘʤʜʳסʳ  

                   Hï ʩʘץʪʘʫ ײץʥʳ  

(1.3) ʞᴅʥʝ (1.4) ʬʦʨʤʫʣʘʣʘʨʳʥʥʳץ שʦʩʳʥʜʳʩʳ ץʦʨʣʘʨʜʳ ʙʘʩץʘʨʫʜʳש ʥʘץʪʳ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ ʙʝʨʝʜʽ: 
 

                                                                                                              (1.5) 

  
(1.5) ʬʦʨʤʫʣʘʩʳʥʳש ʛʨʘʬʠʢʘʣʳץ ʤʦʜʝʣʽ: [2] 

 

ʊʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʩʘץʪʘʫ 

ʰʳסʳʥʜʘʨʳʥʳש ʪʘʧʩʳʨʳʩ ʢᴇʣʝʤʽʥʝ 

ʪᴅʫʝʣʜʽʣʽʛʽ  

ɽʢʽ ʛʨʘʬʠʢʪʽץ שʠʳʣʳʩץʘʥ 

ʥװʢʪʝʩʽ ʪʘʧʩʳʨʳʩʪʳש ʦשʪʘʡʣʳ 

ʢᴇʣʝʤʽʥ ʙʝʨʝʜʽ. ʊʘʧʩʳʨʳʩʪʳש 

ʦשʪʘʡʣʳ ʢᴇʣʝʤʽ ʥʝʤʝʩʝ ʋʠʣʩʦʥ 

ʬʦʨʤʫʣʘʩʳ (1.5) ʬʫʥʢʮʠʷʩʳʥʳש 

min(x>0) ʤᴅʥʽʥʜʝʛʽ ʪʫʳʥʜʳʩʳʥ ʪʘʫʳʧ 

0-ʛʝ ʪʝשʝʩʪʽʨʫʜʝʥ ʰʳסʘʜʳ.  

                                                  

 

                                                     

                                                          

                                                                                                                              (1.6)                                                                                

 

ɹʝʨʽʣʛʝʥ ʬʦʨʤʫʣʘʣʘʨ ץʦʣʜʘʥʘ ʢʝʣʝ ñɸץʞʦʣò ʘʟʳץ ʪװʣʽʢ ʜװʢʝʥʽʥʜʝ ʢʠʥʜʝʨ ʰʦʢʦʣʘʜ װʰʽʥ:  

268 ʜʘʥʘ  

1ʣʠʪʨ ʢʦʣʘ ʩʫʩʳʥʳ װʰʽʥ :       

  =438 ʜʘʥʘ  

1 ʣʠʪʨ ʩװʪ װʰʽʥ:  

 =170 ʜʘʥʘ    ʪʘʧʩʳʨʳʩʪʳש ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʽ ʝʢʝʥʜʽʛʽ ʪʘʙʳʣʜʳ. 

ɹײʣ ʜװʢʝʥʜʝ ʪʘʫʘʨ ץʦʨʳ ʙʽʪʢʝʥ ʩᴅʪʪʝ ʦʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʨץʳʣʳ ʪʘʧʩʳʨʳʩ ʙʝʨʫ 

ʜװʢʝʥ ʠʝʩʽ װʰʽʥ ץʦʨʜʳ ʩʘץʪʘʫסʘ ʘʟ ʰʳסʳʥ ʞײʤʩʘʣʘʪʳʥ ʤᴇʣʰʝʨ. 

ʊaʧʩʳʨʳʩ ʙʝʨʫ ʢʝʟʝשʽ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ [4]: 
 

                      ʦʜʘʥ                                                                                                   (1.7) 

 

ʐʦʢʦʣʘʜ :          ʂʦʣʘ :       ʉװʪ:   
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ʂʝʩʪʝ 2 

 ̄ ᴆʥʽʤ ʪװʨʽ ʆʧʪʠʤʘʣʴʜʳ ʪʘʧʩʳʨʳʩ ʢᴇʣʝʤʽ ʊʘʧʩʳʨʳʩ ʙʝʨʫ ʫʘץʳʪʳ 

1 ʐʦʢʦʣʘʜ 268 89 

2 ʂʦʣʘ 438 88 

3 ʉװʪ 170 57 

 

ɻʨʘʬʠʢ 1 

 

ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʪʘʧʩʳʨʳʩ ᴅʨ 89 ʢװʥʜʝ ʰʦʢʦʣʘʜץʘ ʪʘʧʩʳʨʳʩ ʙʝʨʫ ʢʝʨʝʢʪʽʛʽʥ 

ʢᴇʨʩʝʪʝʜʽ, ʷסʥʠ ʦʩʳ ʫʘץʳʪ ʤᴇʣʰʝʨʽʥʜʝ 268 ʜʘʥʘ ʪʘʫʘʨ ᴇʪʽʧ ʢʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ 3ʘʡ ʩʘʡʳʥ 

ʞʘשʘ ʪʘʫʘʨ ʘסʳʤʳ ʢʝʣʫ ʢʝʨʝʢ. ɸʣ ʢʦʣʘ ʩʫʩʳʥʳʥʘ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ ᴅʨ 88 ʢװʥ, ʩװʪʢʝ ᴅʨ 57ʢװʥ 

ʪʘʧʩʳʨʳʩ ʙʝʨʛʝʥ ʦשʪʘʡʣʳ .  

ɼװʢʝʥ ʠʤʠʜʞʽ װʰʽʥʜʝ ʪʠʽʤʜʽ ײʩʳʥʳʩ ʨʝʪʽʥʜʝ ʢᴇʨʝʩʝ ʘʣʘʤʳʟ. ʉʝʙʝʙʽ ʪʘʫʘʨʜʳש 

ʰʦʢʦʣʘʜ ʪװʨʽʥʽש ʞʘʨʘʤʜʳʣʳץ ʤʝʨʟʽʤʽ 10 ʘʡ, ʢʦʣʘ ʩʫʩʳʥʳʥʳש ʞʘʨʘʤʜʳʣʳסʳ 9 ʘʡ,ʩװʪ 

ʞʘʨʘʤʜʳʣʳסʳ 6 ʘʡ ʢᴇʣʝʤʽʥ ײץʨʘʡʜʳ. ɾʘʨʘʤʜʳʣʳץ ʤʝʨʟʽʤʽ ʘʩʳʧ ʢʝʪʢʝʥ ʪʘʫʘʨ ʜװʢʝʥ 

ʩᴇʨʝʩʽʥʜʝ ʙʦʣʫ ʳץʪʠʤʘʣʜʳʣʳסʳ ᴇʪʝ ʪᴇʤʝʥ.  

 ʦʨʳʪʳʥʜʳפ

ʋʠʣʩʦʥ ʬʦʨʤʫʣʘʩʳ ʘʟʳץ ʪװʣʽʢ ʜװʢʝʥʽʥʽץ שʦʨ ʙʘʩץʘʨʫ ʤʦʜʝʣʽʥ ʘʥʳץʪʘʜʳ. ʆʣ 

ʄʦʜʝʣʴʜʽש ʬʫʥʢʮʠʷʩʳʥʳש ʵʢʩʪʨʝʤʫʤסʘ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʰʳסʘʨʳʣʘʜʳ. ʌʦʨʤʫʣʘʥʳ 

ʪʘʧʩʳʨʳʩ ʙʝʨʫ, ʩʘץʪʘʫ ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫ װʰʽʥ ʪʠʽʤʜʽ װʣʛʽʩʽ. ʆʣ ʩײʨʘʥʳʩ, ʪʘʧʩʳʨʳʩ 

ʞᴅʥʝ ʩʘץʪʘʫ ʰʳסʳʥʜʘʨ ʫʘץʳʪ ᴇʪʝ ʪײʨʘץʪʳ ʙʦʣʳʧ ץʘʣʘʪʳʥ ʞʘסʜʘʡʣʘʨʜʘ ʞʘץʩʳ 

 .ʦʣʜʘʥʳʣʘʜʳץ
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ɸʅɸʃʀɿ ʀʉʉʃɽɼʆɺɸʅʀʁ ʂʆʄʇʃɽʂʉʅʓʍ ʉʀʉʊɽʄ ɺʀʕ ɺ ʂɸɿɸʍʉʊɸʅɽ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʤʘץʩʘʪʪʳ ʬʫʥʢʮʠʷʥʳ ʪʘסʘʡʳʥʜʘʫ ʞᴅʥʝ ʜᴇשʝʩ ʦשʪʘʡʣʘʥʜʳʨʫ 

ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʥʝʛʽʟʽʥʜʝ ʪʠʽʤʜʽ ʰʝʰʽʤʜʝʨʜʽ ʽʟʜʝʡ ʦʪʳʨʳʧ, ʞʘשʘʨʪʳʣʘʪʳʥ ʵʥʝʨʛʠʷ 

ʢᴇʟʜʝʨʽʥʽש ʢʝʰʝʥʜʽ ʞװʡʝʣʝʨʽʥ (ɾʕʂ ʂʉ) ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ ײʩʳʥʳʣסʘʥ. ɾʕʂ ʂʉ 

ʞʽʢʪʝʤʝʩʽ ʞᴅʥʝ ʞʘʙʜʳץʪʳש ʦשʪʘʡʣʳ ײץʨʘʤʳʥ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞʘʩʘʣʜʳ.  

ʊʫʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞʘשʘʨʪʳʣʘʪʳʥ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽ, ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳ, ʰʘסʳʥ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʣʳץ ʢװʥ ץʦʥʜʳʨסʳʣʘʨʳ, ʢװʥ ʢʦʣʣʝʢʪʦʨʣʘʨʳ, ʢװʥ ʬʦʪʦʵʣʝʢʪʨʣʽʢ 

ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ, ʙʠʦʛʘʟ ץʦʥʜʳʨסʳʣʘʨʳ, ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽ. 

ɸbstract. The article presents a methodology for calculating complex systems of 

renewable energy sources (CS RES) with the search for effective solutions based on the 

assignment of the objective function and the use of the convex optimization method. A 

classification of CS RES and computer programs have been developed that allow the selection of 

the optimal composition of equipment. 

Keywords: renewable energy sources, wind power, small hydropower solar installations, 

solar collectors, solar photovoltaic converters, biogas plants, unconventional energy sources. 

ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʩʯʝʪʘ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʂʉ ɺʀʕ) ʩ ʧʦʠʩʢʦʤ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʟʘʜʘʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʚʳʧʫʢʣʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʂʉ ɺʀʕ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ,  ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʤʘʣʳʝ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʦʣʥʝʯʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ, ʩʦʣʥʝʯʥʳʝ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʙʠʦʛʘʟʦʚʳʝ ʫʩʪʘʥʦʚʢʠ, ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ. 

 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʦʩʚʦʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ) 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʚʠʜʘ ɺʀʕ ʚ ʩʠʩʪʝʤʘʭ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʘʚʪʦʥʦʤʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʝ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʠʟ-ʟʘ ʬʠʟʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʘʤʠʭ ɺʀʕ [1].  
ʂʘʢ ʧʨʘʚʠʣʦ, ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʟʘ ʩʯʝʪ ɺʀʕ ʩʪʘʨʘʶʪʩʷ 

ʦʙʝʩʧʝʯʠʪʴ ʧʫʪʝʤ ʢʦʤʙʠʥʘʮʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ɺʀʕ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ (ʕʂ). ɺ ʠʭ ʩʦʩʪʘʚ ʦʙʳʯʥʦ ʚʭʦʜʷʪ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʥʘ ʙʘʟʝ ɺʀʕ, ʜʠʟʝʣʴʥʳʝ 

(ʙʝʥʟʠʥʦʚʳʝ) ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ (ɼʕʋ), ʘ ʪʘʢʞʝ ʨʘʟʥʦʛʦ ʚʠʜʘ ʩʠʩʪʝʤʳ ʘʢʢʫʤʫʣʷʮʠʠ 

ʵʥʝʨʛʠʠ.  



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ɺ ʂʘʟʘʭʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʂʘʟʅʀʀʄʕʉʍ, ʛ.ɸʣʤʘʪʳ)  ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

 ʉʦʟʜʘʥʳ ʥʘʫʯʥʳʝ ʰʢʦʣʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ɺʀʕ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʟʨʘʙʦʪʢʘʭ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʘʟʘʭʩʪʘʥʘ [2.3]. ʅʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚʥʝʩ ʠ ʧʨʦʜʦʣʞʘʝʪ ʚʥʦʩʠʪʴ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʝʢʮʠʠ ɺʀʕ  

ʢʘʟʘʭʩʢʠʡ ʫʯʝʥʳʡ ʊʘʰʠʤʙʝʪʦʚ ʄ.ɸ., ʚʳʧʦʣʥʝʥʥʦʡ ʩ ʫʯʝʥʳʤʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ [4].  

ʅʘ ʧʨʠʤʝʨʝ ɾʘʤʙʳʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʨʦʚʝʜʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ 

ʚʳʙʦʨʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʥʝʨʛʦʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ɺʀʕ ʜʣʷ ʮʝʣʝʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʧʦʪʨʝʙʥʦʡ ʤʦʱʥʦʩʪʴʶ 100 ʢɺʪ [2].  

ʆʧʨʝʜʝʣʝʥʘ ʩʨʝʜʥʷʷ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ 

ʧʦʢʘʟʘʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʛʨʘʬʠʢʘ ʥʘʛʨʫʟʢʠ ʧʦʪʨʝʙʠʪʝʣʷ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ɺʀʕ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʩʦʚʨʝʤʝʥʥʳʭ ʫʜʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʪʘʢʠʝ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʘʨʠʘʥʪʝ 

ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ʅʝʜʦʩʪʘʪʢʦʤ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʥʝʜʨʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ɺʀʕ. ɺʘʞʥʳʝ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ɺʀʕ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʝʣ ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ ʐʝʨʴʷʟʦʚ ʉ. ʂ. [5]. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ɺʀʕ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ, ʘ ʜʣʷ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʩʨʝʜʥʝʩʫʪʦʯʥʫʶ ʤʦʱʥʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ.  

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʀʕ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʩʪʫʧʘʶʱʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ. ɺʚʠʜʫ ʩʪʦʭʘʩʪʠʯʥʦʩʪʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʐʝʨʴʷʟʦʚ ʉ. ʂ. 

ʠʩʩʣʝʜʦʚʘʣ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʧʦʷʚʣʝʥʠʷ. ʀʤ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ çʚʥʫʪʨʠ ʜʥʷè ʚ ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ ʋʨʘʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʯʘʩʳ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʫʜʥʷ [6]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʐʝʨʴʷʟʦʚʳʤ ʉ. ʂ. ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ hS ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ (S) ʩʠʤʤʝʪʨʠʯʥʦ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʫʜʥʷ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 
 

                                                (1.1) 

 

ʛʜʝ h0 = 1360 ɺʪ/ʤ2 ï ʩʦʣʥʝʯʥʘʷ ʧʦʩʪʦʷʥʥʘʷ;  

bS ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ, ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 1.8;  

So ï ʚʦʟʤʦʞʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ (ʜʦʣʛʦʪʘ ʜʥʷ), ʯ. 

 

ʊʘʙʣʠʮʘ 1 - ʇʘʨʘʤʝʪʨ ʫʨʘʚʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 
 

ʇʘʨʘʤʝʪʨ ʄʝʩʷʮ 

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

bS 0,3 0,4 0,45 0,5 0,55 0,6 0,55 0,45 0,4 0,3 0,2 0,1 
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  ʂʦʵʬʬʠʮʠʝʥʪ bS ʧʦʢʘʟʳʚʘʝʪ ʜʦʣʶ ʩʦʣʥʝʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʧʨʠʭʦʜʷʱʫʶ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʧʦʣʜʝʥʴ. ʇʨʦʠʟʚʝʜʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ bS ʥʘ ʩʦʣʥʝʯʥʫʶ 

ʧʦʩʪʦʷʥʥʫʶ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʧʦʣʜʝʥʴ. 

ʂʦʵʬʬʠʮʠʝʥʪ bS ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʛʦʜʦʚʦʡ ʭʦʜ ʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ.  

ʇʦ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʦʡ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ, ʥʝʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ ʟʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ S: 

 

                                                       (1.2) 

 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʦʩʪʫʧʘʶʱʝʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʠʨʫʝʪ 

ʝʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ p(S). ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʥʝʚʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʜʦʛʦ ʤʝʩʷʮʘ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ 

ʦʩʨʝʜʥʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʩʨʝʜʥʝʥʥʫʶ ʚʝʣʠʯʠʥʫ v3. 

ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ. ʊʦʛʜʘ ʧʦ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ (1.3) ʠʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʞʠʜʘʝʤʫʶ ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, 

ɺʪ/ʤ2.  

 

                                 (1.3) 

 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʘʚʪʦʨ ʨʝʢʦʤʝʥʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʟʘ 

ʩʫʪʢʠ. ʊʦʛʜʘ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʞʠʜʘʝʪʩʷ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʤʦʱʥʦʩʪʴ ʚʝʪʨʦʚʦʛʦ 

ʧʦʪʦʢʘ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʪʨʘ. ɿʘʚʠʩʠʤʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ  ʧʦ 

ʐʝʨʴʷʟʦʚʫ ʉ. ʂ. ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʚʠʜʘ 

 

                                             (1.4) 

 

ʛʜʝ vʩʨ ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʟʘ ʤʝʩʷʮ, ʤ/ʩ 

ʅʝʜʦʩʪʘʪʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɺʀʕ ʜʣʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ʘʧʨʦʙʘʮʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. ɺ ʮʝʣʦʤ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ 

ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʚʚʠʜʫ ʦʙʲʝʢʪʠʚʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

(ʜʦʨʦʛʦʚʠʟʥʳ) ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʨʦʩʪ ʪʘʨʠʬʦʚ 

ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʪʦʧʣʠʚʦ ʚʳʚʦʜʠʪ ʚʦʧʨʦʩ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ɺ 

ʩʚʷʟʠ ʩ ʧʨʠʚʝʜʸʥʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʠʩʢʘ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ɺʀʕ, ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʚ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɺʀʕ ʜʣʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ʘʧʨʦʙʘʮʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ.  

ɺ ʮʝʣʦʤ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ 

ʚʚʠʜʫ ʦʙʲʝʢʪʠʚʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʜʦʨʦʛʦʚʠʟʥʳ) 
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ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʜʥʘʢʦ, ʨʦʩʪ ʪʘʨʠʬʦʚ ʥʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʪʦʧʣʠʚʦ ʚʳʚʦʜʠʪ ʚʦʧʨʦʩ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ.  

ɺ ʩʚʷʟʠ ʩ ʧʨʠʚʝʜʸʥʥʳʤʠ ʧʨʠʤʝʨʘʤʠ, ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ɺʀʕ, ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʚ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 
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ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʥʘײסʨʣʳʤ ʞʝʜʝʣ, ʩʝʥʽʤʜʽ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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Abstract. The use of unmanned aircraft systems, especially in hard-to-reach areas and in 

emergency situations, is one of the best means of obtaining operational information about the 

state of overhead power lines. Monitoring of overhead power transmission lines using unmanned 

aircraft systems is much more operational, reliable and cost-effective compared to ground-based 

control methods. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ ʠ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ 

ʩʨʝʜʩʪʚ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʄʦʥʠʪʦʨʠʥʛ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʠʣʦʪʥʳʭ 

ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʳʤ, ʜʦʩʪʦʚʝʨʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʟʝʤʥʳʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʠʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʚʦʟʜʫʰʥʳʝ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ 

 

ʄʦʥʠʪʦʨʠʥʛ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃʕʇ) ʧʨʠ ʧʦʤʦʱʠ ʙʝʩʧʠʣʦʪʥʳʭ 

ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɹɸʉ) ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʦʝ, ʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. 

ʅʘ ʫʯʘʩʪʢʘʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘʟʝʤʥʳʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʝʪ ʟʘʪʷʥʫʪʴʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʠʣʠ ʜʘʞʝ ʥʝʜʝʣʴ, 

ʘ ʩ ʧʦʤʦʱʴʶ ɹɸʉ ð ʟʘʡʤʝʪ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ [2].   

ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʙʝʩʧʠʣʦʪʥʳʭ ʩʠʩʪʝʤ:   

- ʧʣʘʥʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ; 

- ʦʙʣʝʪ, ʥʘʙʣʶʜʝʥʠʝ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʃʕʇ ʥʘ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʚʳʩʦʪʘʭ; 

- ʠʥʩʧʝʢʮʠʷ ʩʦʩʪʦʷʥʠʷ ʃʕʇ ʠ ʠʭ ʦʭʨʘʥʥʳʭ ʟʦʥ; 

- ʚʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʠ ʥʘʨʫʰʝʥʠʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʚ ʧʣʘʥʝ ʠ ʧʦ ʚʳʩʦʪʝ) ʛʘʙʘʨʠʪʦʚ 
ʧʨʦʩʝʢʠ ʠ ʧʨʦʚʦʜʦʚ;  

- ʘʚʘʨʠʡʥʦ_ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ; 

- ʦʙʣʝʪ ʃʕʇ ʥʘ ʩʨʝʜʥʠʭ ʚʳʩʦʪʘʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʷʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʬʦʪʦʚʩʧʳʰʢʠ ʠʣʠ ʪʝʧʣʦʚʠʟʦʨʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ; 

- ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ; 

- ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʧʣʘʥʦʚ; 

- ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ ʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ; 

- ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʃʕʇ [3].  

ʄʦʥʠʪʦʨʠʥʛ ʃʕʇ ʩ ʧʦʤʦʱʴʶ ɹɸʉ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ, ʪʘʢ ʢʘʢ ʧʦʣʝʪ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʘʣʳʭ ʚʳʩʦʪʘʭ ʠ ʙʝʟ ʵʢʠʧʘʞʘ ʥʘ ʙʦʨʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ 

ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʦʟʤʦʞʥʦʩʪʴ ʩʲʝʤʢʠ ʚ ʩʣʦʞʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʷʭ ʠ ʧʦʣʫʯʝʥʠʝ ʧʦʣʥʦʡ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪ. ʝ. ʃʕʇ ʦʙʩʣʝʜʫʝʪʩʷ ʥʘ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʩʲʝʤʢʘ 

ʦʩʫɦʝʩʪʚʣʷʝʪʩʷ ʩ ʨʘʟʥʳʭ ʨʘʢʫʨʩʦʚ (ʈʠʩʫʥʦʢ 1), ʘ ʧʦʣʫʯʝʥʥʳʝ ʩʥʠʤʢʠ ʠʤʝʶʪ ʚʳʩʦʢʦʝ 

ʨʘʟʨʝʰʝʥʠʝ. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʃʕʇ ʩ ʧʦʤʦʱʴʶ ɹɸʉ ʤʫʣʴʪʠʨʦʪʦʨʥʦʛʦ ʪʠʧʘ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

109 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʃɸ) ʩʘʤʦʣʝʪʥʦʛʦ ʠ ʤʫʣʴʪʠʨʦʪʦʨʥʦʛʦ ʪʠʧʦʚ ʠ ʩʪʦʠʤʦʩʪʴ 

ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʚʢʣʶʯʘʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, ʧʦ ʜʘʥʥʳʤ [1].   

 

  ʊʘʙʣʠʮʘ 1 ï ɼʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ɹʃɸ ʠ ʩʪʦʠʤʦʩʪʴ ɹɸʉ ʥʘ ʠʭ ʦʩʥʦʚʝ 

 

ʊʠʧ ɹʃɸ ʅʘʠʤʝʥʦʚʘʥʠʝ ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ 

(ʩ ʚʦʟʚʨʘʪʦʤ ʚ ʪʦʯʢʫ 

ʩʪʘʨʪʘ), ʢʤ 

ʉʪʦʠʤʦʩʪʴ ɹɸʉ 

(ʚʢʣʶʯʘʷ ʇʆ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ, 

ʪʳʩ.ʨʫʙ.), ʪʳʩ. ʪʝʥʛʝ 

ʄʫʣʴʪʠʨʦʪʦʨʥʳʡ ɻʝʦʩʢʘʥ 401, 

ʉʫʧʝʨʢʘʤ ʍ8ʄ, 

ʌʦʨʧʦʩʪ ʍ6 

10 (1500-2000) 

8640-11520 

ʉʘʤʦʣʝʪʥʳʡ, ʤʘʣʦʛʦ 

ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ 

ɻʝʦʩʢʘʥ 101, 

ʉʫʧʝʨʢʘʤ 100F 

35 (1000-1400) 

5760-8064 

ʉʘʤʦʣʝʪʥʳʡ, 

ʩʨʝʜʥʝʛʦ ʨʘʜʠʫʩʘ 

ʜʝʡʩʪʚʠʷ 

ɻʝʦʩʢʘʥ 201, 

ʉʫʧʝʨʢʘʤ 250F 

100 (1400-2000) 

8064-11520 

ʉʘʤʦʣʝʪʥʳʡ, 

ʙʦʣʴʰʦʛʦ ʨʘʜʠʫʩʘ 

ʜʝʡʩʪʚʠʷ 

ʉʫʧʝʨʢʘʤ 350F, 

ʇʪʝʨʦ-GO 

135 

300 

(ʆʪ 2000)-11520 

(ʆʪ 4000)- 

 

ʎʠʬʨʦʚʳʝ ʩʥʠʤʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ɹɸʉ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʝʬʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ: 

 1. ɼʝʬʝʢʪʳ ʦʧʦʨ ð ʦʪʩʫʪʩʪʚʠʝ, ʦʪʨʳʚ, ʜʝʬʦʨʤʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʦʧʦʨ; ʨʘʟʨʫʰʝʥʠʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʠ ʜʝʬʦʨʤʘʮʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʧʦʨ; ʦʪʢʣʦʥʝʥʠʝ ʦʧʦʨ ʦʪ 

ʚʝʨʪʠʢʘʣʠ; ʨʘʟʚʦʨʦʪ, ʜʝʬʦʨʤʘʮʠʷ ʪʨʘʚʝʨʩʦʚ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʧʦʨʘʭ; ʦʪʩʫʪʩʪʚʠʝ 

ʥʘʪʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʪʷʞʝʢ ʠ ʪʨʦʩʦʚʳʭ ʨʘʩʪʷʞʝʢ; ʧʘʜʝʥʠʝ, ʧʦʚʨʝʞʜʝʥʠʝ ʦʧʦʨ.  

2. ɼʝʬʝʢʪʳ ʧʨʦʚʦʜʦʚ, ʣʠʥʝʡʥʦʡ ʠ ʩʮʝʧʥʦʡ ʘʨʤʘʪʫʨʳ ð ʨʘʟ ʨʫʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʪʝʢʣʷʥʥʳʭ ʠ ʬʘʨʬʦʨʦʚʳʭ ʠʟʦʣʷʪʦʨʦʚ; ʦʪʩʫʪʩʪʚʠʝ ʛʘʩʠʪʝʣʝʡ ʚʠʙʨʘʮʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʛʨʫʟʦʚ, 

ʧʦʪʝʨʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʩʫʱʝʛʦ ʪʨʦʩʠʢʘ, ʩʤʝʱʝʥʠʝ ʚʠʙʨʦʛʘʩʠʪʝʣʝʡ ʚʜʦʣʴ ʧʨʦʚʦʜʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʝʢʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ; ʦʪʩʫʪʩʪʚʠʝ ʠ ʥʝʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʩʦʝʜʠʥʠʪʝʣʝʡ ʧʨʦʚʦʜʦʚ; ʠʟʣʦʤʳ, ʦʪʨʳʚʳ ʣʫʯʝʡ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʨʘʩʧʦʨʦʢ ʤʝʞʜʫ 

ʧʨʦʚʦʜʘʤʠ ʨʘʩʱʝʧʣʝʥʥʦʡ ʬʘʟʳ; ʦʙʨʳʚ ʧʨʦʚʦʜʦʚ.  

3. ɼʝʬʝʢʪʳ ʥʘ ʪʨʘʩʩʝ ð ʥʘʣʠʯʠʝ ʦʧʘʩʥʦʡ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʟʜʫʰʥʳʭ ʃʕʇ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʧʘʜʝʥʠʝ ʜʝʨʝʚʴʝʚ ʥʘ ʧʨʦʚʦʜʘ ʠ ʦʧʦʨʳ; ʥʘʣʠʯʠʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʦʭʨʘʥʥʦʡ ʟʦʥʝ; ʥʘʣʠʯʠʝ ʩʪʨʦʝʥʠʡ ʠ ʧʨʦʯʠʭ ʦʙʲʝʢʪʦʚ ʚ ʦʭʨʘʥʥʦʡ ʟʦʥʝ; 

ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʧʨʠʨʦʜʥʳʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ; ʦʧʘʩʥʳʝ ʷʚʣʝʥʠʷ (ʧʨʦʩʝʜʘʥʠʝ 

ʛʨʫʥʪʘ, ʧʦʜʪʦʧʣʝʥʠʝ ʠ ʜʨ.).  

ʆʙʥʘʨʫʞʝʥʠʝ ʜʝʬʝʢʪʦʚ ʃʕʇ ʧʫʪʝʤ ʧʨʦʩʤʦʪʨʘ ʩʥʠʤʢʦʚ ʩʧʝʮʠʘʣʠʩʪʦʤ ð 

ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʘʷ ʟʘʜʘʯʘ, ʦʜʥʘʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʵʪʦʪ ʩʧʦʩʦʙ 

ʧʦʢʘ ʝʜʠʥʩʪʚʝʥʥʳʡ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʨʫʯʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʬʦʪʦʤʘʪʝʨʠʘʣʦʚ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʣʴʟʳ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ɹɸʉ, ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ɻʀʉ), ʚ ʢʦʪʦʨʦʡ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʩ 

ʧʨʠʚʷʟʢʦʡ ʢ ʤʝʩʪʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ɻʀʉ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʝʩʪʥʦʩʪʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʙʩʣʝʜʦʚʘʥʠʷ (ʦʧʠʩʘʥʠʶ ʦʙʥʘʨʫʞʝʥʥʳʭ ʜʝʬʝʢʪʦʚ), ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷʤ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ ʠ ʪʨʝʭʤʝʨʥʳʤ ʤʦʜʝʣʷʤ ʤʝʩʪʥʦʩʪʠ ʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʂ çɻʝʦʩʢʘʥè ʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. ɹɸʉ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚʳʧʦʣʥʷʝʪ ʘʵʨʦʬʦʪʦʩʲʝʤʢʫ ʚʦʟʜʫʰʥʳʭ ʃʕʇ. ɿʘʪʝʤ ʩʥʠʤʢʠ 

ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʧʨʠʚʷʟʢʠ ʮʝʥʪʨʦʚ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ 

ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʘʚʪʦʧʠʣʦʪʘ ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʨʪʦʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ 

ʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʨʪʦʬʦʪʦʧʣʘʥ. ʇʦʣʫʯʝʥʥʳʡ ʦʨʪʦʬʦʪʦʧʣʘʥ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ɻʀʉ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ [4].   

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚʦʟʜʫʰʥʳʭ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʧʨʠ ʠʭ ʦʙʩʣʝʜʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ɹɸʉ) ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʢʨʦʤʝ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʦʧʪʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʜʨʫʛʠʝ ʪʠʧʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʘʪʴ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʩʥʠʤʢʠ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ (ʀʂ) ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ (ʋʌ) ʜʠʘʧʘʟʦʥʘʭ, ʣʠʙʦ ʦʙʣʘʢʘ ʪʦʯʝʢ 

ʣʘʟʝʨʥʳʭ ʦʪʨʘʞʝʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʃʕʇ ʩ 

ʧʦʤʦʱʴʶ ɹɸʉ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ ʩ ʧʝʨʝʜʘʯʝʡ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʧʫʣʴʪ ʦʧʝʨʘʪʦʨʫ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʦʚʦʜʠʪʴ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʬʝʢʪʦʚ ʩ ʚʳʩʦʪʳ 200 ʤ ʧʣʦʭʦ ʨʘʟʣʠʯʠʤʳ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʟʨʝʰʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʘʤʝʨʳ ʚ ʬʦʨʤʘʪʝ Full 

HD, ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2 ʄʧʠʢʩʝʣʷ (1920ʭ1080 ʧʠʢʩʝʣʷ), ʯʪʦ ʚ 12 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ Sony RX-1, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʜʘʯʠ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʩʦʩʪʘʚʠʪ 

ʥʝ ʙʦʣʝʝ 30 ʢʤ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ɹɸʉ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʦʜʥʷʪʴ ʚʳʰʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʯʠ. ɺʠʜʝʦʩʲʝʤʢʘ ʚʝʨʭʥʠʭ ʵʣʝʤʝʥʪʦʚ ʦʧʦʨʳ ʃʕʇ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ 

ʧʨʠ ʧʦʤʦʱʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʫʣʴʪʠʨʦʪʦʨʥʦʛʦ ʪʠʧʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ 

ʢʘʤʝʨʦʡ ʪʠʧʘ GoPro, ʩ ʨʘʩʩʪʦʷʥʠʷ 3ï5 ʤ, ʠ ʥʝ ʧʦʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʜʲʝʤʥʠʢʘ ʠʣʠ 

ʚʝʨʪʦʣʝʪʘ, ʘ ʪʘʢʞʝ ʦʪʢʣʶʯʝʥʠʷ ʥʘ ʧʨʷʞʝʥʠʷ ʥʘ ʣʠʥʠʠ. ʇʨʠ ʀʂ_ʩʲʝʤʢʝ ʃʕʇ ʪʝʧʣʦʚʠʟʦʨʦʤ 

ʧʦʣʫʯʘʝʤʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ (0,1ï0,3 K), ʥʦ 

ʥʝʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ (640ʭ480 ʧʠʢʩʝʣʝʡ) (ʨʠʩʫʥʦʢ 2)  [4].   

 

 

ʈʠʩʫʥʦʢ 2 - ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʀʂ ʩʲʝʤʢʝ ʪʝʧʣʦʚʠʟʦʨʦʤ: ʩ ʟʝʤʣʠ 

(ʩʣʝʚʘ), ʩ ɹɸʉ ʇʪʝʨʦ G0 (ʩʧʨʘʚʘ) 

ʇʦʵʪʦʤʫ ʧʦ ʠʟʦʙʨʘʞʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʚʳʩʦʪʝ ʧʦʣʝʪʘ 200 ʤ ʩ ʧʦʤʦʱʴʶ 

ʪʝʧʣʦʚʠʟʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ɹɸʉ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ, ʤʦʞʥʦ ʚʳʷʚʣʷʪʴ ʪʘʢʠʝ 

ʥʘʨʫʰʝʥʠʷ, ʢʘʢ ʧʦʜʪʦʧʣʝʥʠʝ ʚ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ, ʨʘʟʨʫʰʝʥʠʝ ʦʧʦʨ, ʥʘʛʨʝʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʠ (ʦʢʦʣʦ 1 ʤ2), ʥʘ ʧʨʠʤʝʨ, ʧʝʨʝʛʨʝʚ ʢʨʫʧʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʧʦʞʘʨʳ. ɼʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʥʘ ʧʣʦʱʘʜʠ ʤʝʥʝʝ 1 ʤ2 ʨʘʟʨʝʰʝʥʠʷ ʵʪʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʫʜʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʉʲʝʤʢʘ ʵʣʝʤʝʥʪʦʚ ʃʕʇ ʧʨʠ ʧʦʤʦʱʠ ʪʝʧʣʦʚʠʟʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ɹɸʉ 
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ʤʫʣʴʪʠʨʦʪʦʨʥʦʛʦ ʪʠʧʘ, ʦʧʪʠʤʘʣʴʥʘ, ʝʩʣʠ ʝʝ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʘʟʝʤʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʀʟʦʙʨʘʞʝʥʠʷ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʧʝʢʪʨʝ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʃʕʇ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʋʌ_ʢʘʤʝʨʳ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʚ ʜʠʘʧʘʟʦʥʝ 240ï280 ʥʤ (UVc). ɺ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ 

ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʧʦʛʣʦʱʘʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤ ʦʟʦʥʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ 

ʥʘʙʣʶʜʝʥʠʝ ʯʘʩʪʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʨʘʟʨʷʜʦʚ (ʢʦʨʦʥʳ) ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ.  

ʆʙʳʯʥʦ ʥʘʟʝʤʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʫʯʘʩʪʢʦʚ ʃʕʇ ʟʘʥʠʤʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʘ ʤʦʞʝʪ ʨʘʩʪʷʥʫʪʴʩʷ ʠ ʥʘ ʥʝʜʝʣʠ. ʂʚʘʜʨʦʢʦʧʪʝʨ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ 

ʦʙʩʣʝʜʦʚʘʥʠʷ  ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ɺ ʩʨʝʜʥʝʤ, ʟʘʪʨʘʪʳ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʚʦʟʜʫʰʥʳʭ ʃʕʇ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʚʘʜʨʦʢʦʧʪʝʨʘ  ʦʙʭʦʜʷʪʩʷ ʚ 6 ʨʘʟ ʜʝʰʝʚʣʝ, ʯʝʤ ʥʘʟʝʤʥʳʝ ʤʝʪʦʜʳ ʦʩʤʦʪʨʘ. 

ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ 1 ʪʳʩ. ʢʤ ʃʕʇ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 58 ʜʥʝʡ. 

ʅʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʜʝʬʝʢʪʳ ʃʕʇ ʚʳʷʚʣʷʝʪ ʠ ʦʮʝʥʠʚʘʝʪ ʩʧʝʮʠʘʣʠʩʪ, ʢʦʛʜʘ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʮʠʬʨʦʚʳʝ ʩʥʠʤʢʠ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʵʪʘʧ ʨʘʙʦʪʳ ʥʝʚʦʟʤʦʞʥʦ ʠ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʟʘ ʦʮʝʥʢʫ ʩʠʪʫʘʮʠʠ ʦʪʚʝʯʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʯʝʣʦʚʝʢ, ʘ ʥʝ ʤʘʰʠʥʘ. ʏʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʬʦʪʦʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʫʯʥʦʛʦ ʧʨʦʩʤʦʪʨʘ, 

ʜʘʥʥʳʝ ʢʚʘʜʨʦʢʦʧʪʝʨʘ (ʈʠʩʫʥʦʢ 3) ʧʝʨʝʜʘʶʪʩʷ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ɻʀʉ).  
 

 

ʈʠʩʫʥʦʢ 3 ï ɺʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 

 

ɺ ɻʀʉ ʩʦʟʜʘʝʪʩʷ ʝʜʠʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʤʝʩʪʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʝʩʪʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ 

ʥʘʡʪʠ ʦʧʠʩʘʥʠʝ ʠ ʩʥʠʤʦʢ ʜʝʬʝʢʪʘ, ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʃʕʇ. ʉ ʜʘʥʥʳʤʠ ʚ 

ʪʘʢʦʤ ʬʦʨʤʘʪʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʜʦʙʥʦ ʨʘʙʦʪʘʪʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 

ʨʘʡʦʥʘʭ ʠ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʩʨʝʜʩʪʚ ʧʦʣʫʯʝʥʠʷ 

ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʚʦʟʜʫʰʥʳʭ ʃʕʇ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʚʦʟʜʫʰʥʳʭ ʃʕʇ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʧʨʦʚʦʜʦʚ, ʦʧʦʨ, ʧʨʦʩʝʢ ʠ ʪ. ʜ. ʠ ʧʨʠʥʠʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʦʯʥʳʭ ʬʘʢʪʘʭ, ʘ ʥʝ ʥʘ ʩʫʙʲʝʢʪʠʚʥʦʤ ʤʥʝʥʠʠ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʦʩʤʘʪʨʠʚʘʶʱʝʛʦ ʃʕʇ. ʄʦʥʠʪʦʨʠʥʛ ʚʦʟʜʫʰʥʳʭ ʃʕʇ ʩ ʧʦʤʦʱʴʶ ɹɸʉ 

ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʳʤ, ʜʦʩʪʦʚʝʨʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʟʝʤʥʳʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʷ.  
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ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʘʤʠ ʵʥʝʨʛʦʩʠʩʪʝʤ. ʇʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ 

ʵʥʝʨʛʦʩʠʩʪʝʤ. 
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ʅɸʁɿɸנɸʁɼɸʅ פʆʈנɸʋ ɾתʁɽʃɽʈɯʅɯר ɸʁʄɸפʊʓפ ʊױɾʓʈʓʄɼɸʄɸʉʓʅ 

ɿɽʈʊʊɽʋ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫʜʳש ʘʡʤʘץʪʳץ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ, 

ʵʣʝʢʪʨʣʽʢ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ʞװʡʝʣʝʨ ʦʨʥʘʣʘʩץʘʥ ʢʝשʽʩʪʽʢʪʽ ᴅʨʪװʨʣʽ ץʦʨסʘʥʳʩ ʜʝשʛʝʡʣʝʨʽʥʝ 

ʙᴇʣʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɸʡʤʘץʪʘʨ ʰʝʢʘʨʘʣʘʨʜʘסʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʧʘʨʘʤʝʪʨʣʝʨʜʽש 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɸʡʤʘץ ʥᴇʤʽʨʽ ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʙʦʣʩʘ, ʘʡʤʘץ 

ʢʝשʽʩʪʽʛʽʥʜʝʛʽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨʜʽש, ʪʦʢʪʘʨʜʳש ʞᴅʥʝ ʢʝʨʥʝʫʣʝʨʜʽש ʧʘʨʘʤʝʪʨʣʝʨʽ 

ʩʦײסʨʣʳʤ ʘʟ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʘʡʤʘץʪʘʨʜʳש ʰʝʢʘʨʘʣʘʨʳʥʜʘ ʰʝʢʘʨʘʜʘʥ ᴇʪʝʪʽʥ ʙʘʨʣʳץ 

ʤʝʪʘʣʣ ʵʣʝʤʝʥʪʪʝʨ ʤʝʥ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳ ʵʢʨʘʥʜʘʫ ʞᴅʥʝ ץʦʩʫ ʰʘʨʘʣʘʨʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ װʡʣʝʩʽʤʜʽʢ, ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ, ʠʤʧʫʣʴʩʪʽʢ 

ʢʝʨʥʝʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʦʞʝʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʟʘʱʠʪʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʤʦʣʥʠʝʟʘʱʠʪʳ. ɿʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʛʨʘʥʠʮʘʭ. ʏʝʤ ʚʳʰʝ ʥʦʤʝʨ 

ʟʦʥʳ, ʪʝʤ ʤʝʥʴʰʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʦʥʳ. ʇʦʵʪʦʤʫ ʥʘ ʛʨʘʥʠʮʘʭ ʟʦʥ ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʵʢʨʘʥʠʨʦʚʘʥʠʶ 

ʠ ʩʦʝʜʠʥʝʥʠʶ ʚʩʝʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʛʨʘʥʠʮʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʤʦʣʥʠʝʟʘʱʠʪʘ, ʠʤʧʫʣʴʩʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ 

ɸbstract. The article considers the division of the space in which electrical and 

electronic systems are located into different levels of protection in accordance with the regional 

concept of lightning protection. The zones are characterized by a significant change in 

electromagnetic parameters at the borders. The higher the zone number, the smaller the 

parameters of electromagnetic fields, currents and voltages in the zone space. Therefore, 

measures are being taken at the borders of the zones to screen and connect all metal elements and 

communications crossing the border. 

Key words: electromagnetic compatibility, lightning protection, pulse voltage 
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ʕʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʝʛʽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ װʡʣʝʩʽʤʜʽʣʽʢ (ʕʄת) 

ʤᴅʩʝʣʝʣʝʨʽ ʦʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʦʡʳʥʰʘ ᴅʨʪװʨʣʽ ʰʘʨʘʣʘʨʜʳש ʙʦʣʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ, 

ʘʡʪʘʨʣʳץʪʘʡ ʢװʨʜʝʣʽ ʢװʡʽʥʜʝ ץʘʣʳʧ ʦʪʳʨ. 

ɾʘʣʧʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʦʨʪʘסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ᴇʨʽʩʪʽש ʞᴅʥʝ ᴇʪʢʽʟʽʣʝʪʽʥ ʢʝʜʝʨʛʽʣʝʨʜʽש 

ʪʘʨʘʣʫ ʤᴅʩʝʣʝʣʝʨʽ ᴇʟʝʢʪʽ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ʕʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘʩʳ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ װʡʣʝʩʽʤʜʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤᴅʩʝʣʝʩʽʥʽש ʞʘʥ-ʞʘץʪʳʣʳסʳʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʢʝʡʙʽʨ ʞʘʣʧʳ ʪʝʭʥʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨ ʤʝʥ ײʩʳʥʳʩʪʘʨʜʳ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ 

 .ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽײᴇʟʽʥ ʩʘʫʘʪʪʳ ʞʦʙʘʣʘʫ ʙ שʘʪʘʨ ʦʙʲʝʢʪʽʥʽץ

ɾʦʙʘʣʘʫ ʢʝʟʝשʽʥʜʝ ʦʙʲʝʢʪʽʥʽש ʢʦʥʮʝʧʮʠʷʩʳʥ ʞᴅʥʝ ʦʥʳש ʢʦʥʩʪʨʫʢʪʠʚʪʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʪʘשʜʘʫ ʤᴅʩʝʣʝʣʝʨʽ ʘʥʳץʪʘʣʫʳ ʢʝʨʝʢ; ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʘʫʽʧʩʽʟʜʽʢʪʽ, ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʨʝʪʪʝʫʜʽ 

ʞᴅʥʝ ʪ.ʙ. ʝʩʢʝʨʫ ץʘʞʝʪ. ʕʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳʥʜʘסʳ ʞᴅʥʝ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨʜʘסʳ ʕʄת 

ʞᴅʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʦʨʪʘ ʥʝʛʽʟʽʥʝʥ ײץʨʳʣʳʩ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥʳש, ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ 

ʞᴅʥʝ ʞʝʨʛʝ ʪײʡʳץʪʘʫ ʞװʡʝʣʝʨʽʥʽש ʦʨʳʥʜʘʣʫʳ ʩʠʷץʪʳ ʞʘסʜʘʡʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. ʙʘʩʪʘʧץʳ 

ʞᴅʥʝ ץʘʡʪʘʣʘʤʘ ʩʭʝʤʘʣʘʨ ʞᴅʥʝ ʪ.ʙ. ɸʣ ץʘʟʽʨʛʽ ץʳʤʙʘʪ ʟʘʤʘʥʘʫʠ ʞʘʙʜʳץʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʞᴅʥʝ ʞʝʨʛʝ ʪײʡʳץʪʘʫ ʩʪʘʥʮʠʷʣʘʨʳ ʤʝʥ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨʜʳ ʩʘʣʫ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʙʽʨʽʥʰʽ ʢʝʟʝʢʢʝ ʰʳסʘʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʤᴅʩʝʣʝ ʪʝʢ פʘʟʘץʩʪʘʥʜʘ סʘʥʘ 

ʝʤʝʩ, ʰʝʪʝʣʜʝ ʜʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨ [1]. 

ʕʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ ʤʝʥ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨʜʳ ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ײʩʳʥʳʩ 

ʘʩץʳʥ ʢʝʨʥʝʫʜʽ ʪʦץʪʘʪʫʜʳש ʘʡʤʘץʪʳץ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ץʦʣʜʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ʪײʞʳʨʳʤʜʘʤʘ 70-ʰʽ ʞʳʣʜʘʨʳ סʠʤʘʨʘʪʪʘʨʜʳ ʘʪʤʦʩʬʝʨʘʣʳץ ʟʘʨʷʜʪʘʨʜʳש 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴅʩʝʨʽʥʝʥ, ʵʥʝʨʛʝʪʠʢʘʣʳץ ʞʝʣʽʣʝʨʜʝʛʽ ʢʦʤʤʫʪʘʮʠʷʜʘʥ ʞᴅʥʝ װʣʢʝʥ 

ʢᴇʣʝʤʜʝʛʽ ʵʥʝʨʛʠʷʥʳש ʙᴇʣʽʥʫʽʤʝʥ ʙʽʨʛʝ ʞװʨʝʪʽʥ ʷʜʨʦʣʳץ ʞʘʨʳʣʳʩʪʘʨʜʘʥ ץʦʨסʘʫ װʰʽʥ 

ʞʘʩʘʣסʘʥ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ ʘʡʤʘץ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ װʡʣʝʩʽʤʜʽʣʽʢʪʽ 

 ʨʳʣʳʩײץ ʘ ʩᴅʡʢʝʩסʞʳʨʳʤʜʘʤʘײʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. ʆʩʳ ʪץ ʽʥʝʥשʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʢʝץ

ʙᴇʣʽʛʽʥʜʝ ᴅʜʝʪʪʝ ᴅʨʪװʨʣʽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴅʩʝʨʣʝʨ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʘʡʤʘץʪʘʨ ʙᴇʣʽʥʝʜʽ (1-

ʩʫʨʝʪ). 

ʄʳʩʘʣʳ, ʙײʣ ʘʡʤʘץʪʘʨ סʠʤʘʨʘʪʪʳש ʩʳʨʪץʳ ʦʨʪʘʩʳ, ʞʝʢʝ ʙᴇʣʤʝ, ᴇʟʽʥ-ᴇʟʽ ʙʘʩץʘʨʫ, 

ʙʘʩץʘʨʫ ʰʢʘʬʪʘʨʳ, ᴅʨʪװʨʣʽ ײץʨʳʣסʳʣʘʨ ʞᴅʥʝ ʪ.ʙ. ʙʦʣʫʳ ʤװʤʢʽʥ. ɸʡʤʘץ ʢʦʥʮʝʧʮʠʷʩʳʥ 

ʙʘʨʳʥʰʘ ʪʘʙʳʩʪʳ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʩᴅʡʢʝʩ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ץʘʞʝʪ. ᴄʨʽ ץʘʨʘʡ, 

ʥʘʡʟʘסʘʡʜʳש ʢᴇʤʝʛʽʤʝʥ ʘʰʳץ ʪʘʨʘʪʫ ײץʨʳʣסʳʣʘʨʳʥ (ɸʊפ) ץʦʨסʘʫ ᴅʜʽʩʪʝʨʽʥ 

 שʪʘʫ ᴅʜʽʩʪʝʨʽʥʽץʪʘʨʳʥ ʘʥʳץʘʥʳʩ ʘʡʤʘסʦʨץ ʘʡʣʘʨʤʝʥסʘʨʘʩʪʳʨʳʣʘʜʳ ʞᴅʥʝ ʰʪʘʥʛʘʣʳ ʥʘʡʟʘץ

ʙʽʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 110/10 ʢɺ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʥʳ ʥʘʡʟʘסʘʡʜʳש ʪʽʢʝʣʝʡ ʩʦסʫʳʥʘʥ 

 .ʩʳʥʳʣʘʜʳײ ʘʫʜʳ ʝʥʛʽʟʫסʦʨץ

ʐʪʘʥʛʘʣʳ ʥʘʡʟʘסʘʡʣʘʨ, ᴅʜʝʪʪʝ, ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʪʘʨʘʪʫ ײץʨʳʣסʳʣʘʨʳʥʳש 

ʞᴅʥʝ ʢʝʨʥʝʫʜʽש ᴅʨʪװʨʣʽ ʢʣʘʩʳʥʜʘסʳ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨʜʳש ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫʜʳש 

ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʅʘʡʟʘסʘʡʜʳש ᴇʟʽ ʙʠʽʢʪʽʛʽ ץʦʨסʘʣʘʪʳʥ ʦʙʲʝʢʪʽʥʽש 

ʙʠʽʢʪʽʛʽʥʝʥ ᴅʣʜʝץʘʡʜʘ װʣʢʝʥ ʞᴅʥʝ ʦʣ ʘʨץʳʣʳ ʥʘʡʟʘסʘʡ ʘסʳʥʳ ץʦʨסʘʣʘʪʳʥ ʦʙʲʝʢʪʽʥʽ 

ʘʡʥʘʣʳʧ ᴇʪʽʧ, ʞʝʨʛʝ ʙʘסʳʪʪʘʣʘʪʳʥ ײץʨʳʣסʳ. ʕʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ ʤʝʥ ץʦʩʘʣץʳ 

ʩʪʘʥʮʠʷʣʘʨʜʳ ץʦʨסʘʫʜʳש ʝʢʽ ʞʦʣʳ ʝש ʢʝש ʪʘʨʘʣסʘʥ: 

1) ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʳש ᴇʟʜʝʨʽʥʝ ʥʘʡʟʘסʘʡʣʘʨʜʳש ʦʨʥʘʣʘʩʫʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʙװʢʽʣ 

 ;ʦʩʫץ ʳʩʳʥʘסʨʳʣײץ ʦʩʫץ ʞʘʣʧʳ ʞʝʨʛʝ שʳ ʩʪʘʥʮʠʷʥʳץʦʩʘʣץ

2) ʜʝʨʙʝʩ ʞʝʨʛʝ ʪײʡʳץʪʘʫ ʽʣʤʝʛʽ ʙʘʨ ʘʚʪʦʥʦʤʜʳ ʥʘʡʟʘסʘʡʜʳ ʧʘʡʜʘʣʘʥʫ.  

ʅʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʝש ʪʠʽʤʜʽ ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʘʥʳץʪʘʫ ʢʝʟʽʥʜʝ 

ʪʝʭʥʠʢʘʣʳץ-ʵʢʦʥʦʤʠʢʘʣʳץ ʥʝʛʽʟʜʝʤʝ ʞʘʩʘʫ ץʘʞʝʪ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʥʘʡʟʘסʘʡ ʩʦסʫʳʥʘʥ 

ʦʙʲʝʢʪʽʣʝʨʜʽש ʳץʪʠʤʘʣ ʟʘץʳʤʜʘʣʫʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʫ ʢʝʨʝʢ. ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ 

ʩʘʣʳʩʪʳʨʫ ʬʘʢʪʽʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ᴅʜʝʪʪʝ, ץʦʨסʘʫʜʳש ʙʽʨʽʥʰʽ ᴅʜʽʩʽ ʝץ שʦʣʘʡʣʳ ʙʦʣʳʧ 

ʰʳסʘʜʳ, ʘʣ ʝʢʽʥʰʽ ᴅʜʽʩʪʽ ʙʽʨʽʥʰʽ ᴅʜʽʩ ʥʘʡʟʘסʘʡʜʳש ʞʝʪʢʽʣʽʢʪʽ ץʘʨʩʳʣʳסʳʥ ʪʦʣʳץ 

 ʘʨʳ ʢʝʨʥʝʫʣʽ ʪʝʭʥʦʣʦʛʠʷסʩʳʥʳʣʘʜʳ. ɾʦײ ʦʣʜʘʥʫץ ʜʘʡʣʘʨʜʘסʘʤʪʘʤʘʩʳʟ ʝʪʧʝʡʪʽʥ ʞʘץ

ʩʘʣʘʩʳʥʜʘסʳ ʪʝʦʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝʥ ʙʝʣʛʽʣʽ ʙʦʣסʘʥʜʘʡ, ʥʘʡʟʘסʘʡ ᴅʜʝʪʪʝ ʝש ʞʦסʘʨʳ 

ʤʝʪʘʣʣ ײץʨʳʣʳʤʜʘʨסʘ ʪװʩʝʜʽ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʘʡʟʘסʘʡʣʘʨʜʳץ שʦʨסʘʥʳʩ 

ᴅʩʝʨʽʥʽש ʥʝʛʽʟʽʥʜʝ ʞʘʪʳʨ [2]. 
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ɼʝʤʝʢ, ʥʘʡʟʘסʘʡʜʳץ שʦʨסʘʥʳʰ ʘʡʤʘסʳ ʩʠʷץʪʳ ʥᴅʨʩʝ ʙʘʨ, ʙײʣ סʠʤʘʨʘʪʪʘʨ ʤʝʥ 

 ʘʣʘʪʳʥסʦʨץ ʧʝʥ ʩʝʥʽʤʜʽץʪʠʤʘʣʜʳץʘʨʳ ʳסʫʳʥʘʥ ʞʦסʘʡ ʩʦסʨʳʣʳʩʪʘʨ ʪʽʢʝʣʝʡ ʥʘʡʟʘײץ

ʘʡʤʘץ. 

ᴄʨʪװʨʣʽ ʢᴇʟʜʝʨ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ ʤʝʥ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨʜʳ ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʩʝʧʪʝʫʜʽש ʙʽʨʥʝʰʝ ᴅʜʽʩʪʝʨʽʥ ץʘʨʘʩʪʳʨʘʜʳ. 

ʅʘʡʟʘסʘʡ ʦʥʳש ʩʳʨʪץʳ ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʞװʡʝʩʽʥʝ ʥʝʤʝʩʝ ʞʘץʳʥ ʤʘשʜʘסʳ 

 ʳʥʜʘʨʳ ʦʙʲʝʢʪʽʛʝסʘʡ ʘסʩʢʝʥ ʢʝʟʜʝ ʥʘʡʟʘװʘ ʪסʘʰʪʘʨסʘ ʥʝʤʝʩʝ ʘסʘ, ʟʘʪʪʘʨסʨʳʣʳʤʜʘʨײץ

ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. ɹʽʨʘץ ʢᴇʙʽʥʝʩʝ ץʦʨסʘʣʘʪʳʥ ʦʙʲʝʢʪʽʤʝʥ ʢʝʟ ʢʝʣʛʝʥ ʙʘʡʣʘʥʳʩʧʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ץʘʰʳץʪʘסʳ ʦʙʲʝʢʪʽʣʝʨʛʝ (ʵʣʝʢʪʨ ʞʝʣʽʣʝʨʽ, ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨ ʞᴅʥʝ ʪ.ʙ.) 

ʥʘʡʟʘסʘʡ ʩʦסʫʳ ʢʝʟʽʥʜʝ ʥʝʤʝʩʝ ʙײʣʪʘʨʘʣʳץ ʨʘʟʨʷʜʪʘʨ ʢʝʟʽʥʜʝ װʣʢʝʥ ʤᴅʥʜʝʨʜʽש ʠʤʧʫʣʴʩʪʽʢ 

ʪʦʢʪʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʪʫʜʳʨʘʪʳʥ ץʘʡʪʘʣʘʤʘ ᴅʩʝʨ ʝʪʫ ʞʘסʜʘʡʣʘʨʳ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʤʝʥ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳש ʤʝʪʘʣʣ ʵʣʝʤʝʥʪʪʝʨʽʥʜʝʛʽ ʢװʰʪʽ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʢʝ ʙʘʡʣʘʥʳʩʪʳ. ʅʘʡʟʘסʘʡ ʘסʳʥʜʘʨʳʥʳש ʝʥʫʽ ʤʝʥ ʪʘʨʘʣʫʳʥʳש ʥʝʛʽʟʛʽ 

ʞʦʣʜʘʨʳ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 

1-ʩʫʨʝʪ ï ʅʘʡʟʘסʘʡ ʘסʳʥʜʘʨʳʥ ʪʘʨʘʪʫʜʳש ʥʝʛʽʟʛʽ ʞʦʣʜʘʨʳ 

 

ʄɽʉʊ ʈ IEC 62305-1-2010 ʥʘʡʟʘסʘʡ ʘסʳʥʜʘʨʳʥʳש ᴅʩʝʨ ʝʪʫ ʦʨʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʦʙʲʝʢʪʽʥʽש ʟʘץʳʤʜʘʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʪᴇʨʪ ʥʝʛʽʟʛʽ ʪʠʧʪʽʢ ʞʘסʜʘʡʜʳ ץʘʨʘʩʪʳʨʘʜʳ. ʆʩʳ 

ʞʘסʜʘʡʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʩʪʘʥʜʘʨʪʪʘ ʣʘʪʳʥʥʳש çSè ᴅʨʧʽʤʝʥ ʞᴅʥʝ ʩʝʨʠʷʣʳץ ʥᴇʤʽʨʤʝʥ 

ʢᴇʨʩʝʪʽʣʛʝʥ [2]: 

S1: ʦʙʲʝʢʪʽʥʽס שʠʤʘʨʘʪʳʥʘ ʥʝʤʝʩʝ ײץʨʳʣʳʤʳʥʘ ʥʘʡʟʘסʘʡ ʨʘʟʨʷʜʪʘʨʳ; 

S2: ײץʨʳʣʳʩʪʳש ʥʝʤʝʩʝ ʦʙʲʝʢʪʽʥʽש ʞʘʥʳʥʜʘ ʥʘʡʟʘסʘʡʜʳש ʪװʩʫʽ; 
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S3: ײץʨʳʣʳʤסʘ ʥʝʤʝʩʝ ʦʙʲʝʢʪʽʛʝ ʪװʩʝʪʽʥ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʘסʳ ʥʘʡʟʘסʘʡ 

ʨʘʟʨʷʜʪʘʨʳ; 

S4: ײץʨʳʣʳʩץʘ ʥʝʤʝʩʝ ʥʳʩʘʥסʘ ʢʽʨʝʪʽʥ ʠʥʞʝʥʝʨʣʽʢ ʞʝʣʽʣʝʨʜʽש ʞʘʥʳʥʜʘ ʥʘʡʟʘסʘʡ 

ʩʦסʫʳ. 

çɸʡʤʘץʪʳץ ץʦʨסʘʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳשè ʥʝʛʽʟʛʽ ʝʨʝʞʝʣʝʨʽ IEC ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש 

ʩʝʨʠʷʩʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ 

ʆʥʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ: 

ʤʝʪʘʣʣ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʨ ײץʨʳʣʳʩ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ (ʘʨʤʘʪʫʨʘ, 

ʞʘץʪʘʫʣʘʨ, ʞװʢ ʢᴇʪʝʨʛʽʰ ʵʣʝʤʝʥʪʪʝʨ ʞᴅʥʝ ʪ.ʙ.) ʙʽʨ-ʙʽʨʽʤʝʥ ʞᴅʥʝ ʞʝʨʛʝ ץʦʩʫ 

ʞװʡʝʩʽʤʝʥ ʵʣʝʢʪʨʣʽʢ ʙʘʡʣʘʥʳʩץʘʥ ʞᴅʥʝ ʦʙʲʝʢʪʽʥʽש ʽʰʽʥʜʝʛʽ ʩʳʨʪץʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ 

ᴅʩʝʨʣʝʨʜʽש ᴅʩʝʨʽʥ ʘʟʘʡʪʫ װʰʽʥ ʵʢʨʘʥʜʘʫʰʳ ʦʨʪʘʥʳ ײץʨʘʡʪʳʥ (çʌʘʨʘʜʝʡ ʪʦʨʳè); 

ʜײʨʳʩ ʦʨʳʥʜʘʣסʘʥ ʞʝʨʛʝ ץʦʩʫ ʞᴅʥʝ ᴅʣʝʫʝʪʪʽ ʪʝשʝʩʪʽʨʫ ʞװʡʝʩʽʥʽש ʙʦʣʫʳ; 

ʦʙʲʝʢʪʽʥʽ ʰʘʨʪʪʳ ץʦʨסʘʥʳʩ ʘʡʤʘץʪʘʨʳʥʘ ʙᴇʣʫ ʞᴅʥʝ ʘʩץʳʥ ʠʤʧʫʣʴʩʪʽʢ ʢʝʨʥʝʫʜʝʥ 

 ;ʧʘʡʜʘʣʘʥʫ (פפʀʂ) ʳʣʘʨʳʥסʨʳʣײץ ʘʫסʦʨץ

 ʘʫʽʧʪʽ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʤʝʩʝץ ʘʥ ᴇʪʢʽʟʛʽʰʪʝʨʜʽסʦʩʳʣץ ʘʥסʪʳ ʞᴅʥʝ ʦץʘʥ ʞʘʙʜʳסʘʣסʦʨץ

ʢʝʜʝʨʛʽ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ ʙʘʩץʘ ʞʘʙʜʳץ ʧʝʥ ᴇʪʢʽʟʛʽʰʪʝʨʛʝ ץʘʪʳʩʪʳ ʦʨʥʘʣʘʩʪʳʨʫ ʝʨʝʞʝʣʝʨʽʥ 

ʩʘץʪʘʫ. 

IEC 62305-1:2010 ʞᴅʥʝ ʄɽʉʊ ʈ IEC 62305-1-2010 ʩʪʘʥʜʘʨʪʪʘʨʳ ʥʘʡʟʘסʘʡʜʘʥ 

 ʪʽʢʝʣʝʡ שʘʡʜʳסʳʥ (LPZ) ʥʘʡʟʘסʘʫ ʘʡʤʘסʦʨץ ʘʡʜʘʥסʥʝʤʝʩʝ ʥʘʡʟʘ (ɸפʅ) ʪʘʨʳʥץʘʫ ʘʡʤʘסʦʨץ

ʞᴅʥʝ ʞʘʥʘʤʘ ᴅʩʝʨʣʝʨʽ ʪײʨסʳʩʳʥʘʥ ʘʥʳץʪʘʡʜʳ [2]: 

ʅפɸ 0A (LPZ 0A) - ʥʘʡʟʘסʘʡʜʳש ʪʽʢʝʣʝʡ ʩʦסʫʳʥʘʥ (DSL) ʞᴅʥʝ ʥʘʡʟʘסʘʡ 

ʨʘʟʨʷʜʪʘʨʳʥʳש ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʽʥʝʥ ץʦʨסʘʣʤʘסʘʥ ʘʡʤʘץ. ɸʡʤʘץʪʳש ʙʘʨʣʳץ 

ʥװʢʪʝʣʝʨʽ PSM (ʥʘʡʟʘסʘʡ ʘʨʥʘʩʳʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʳ ʙʘʨ) ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʽש ᴅʩʝʨʽʥʝ ײʰʳʨʘʫʳ ʤװʤʢʽʥ; 

ʅפɸ 0ɺ (LPZ 0V) - PUM-ʜʘʥ ץʦʨסʘʣסʘʥ, ʙʽʨʘץ ʥʘʡʟʘסʘʡ ʨʘʟʨʷʜʪʘʨʳʥʳש 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʽʥʝʥ ץʦʨסʘʣʤʘסʘʥ ʘʡʤʘץ. ɸʡʤʘץʪʳש ʙʘʨʣʳץ ʥװʢʪʝʣʝʨʽʥʝ PSM ᴅʩʝʨ 

ʝʪʧʝʡʜʽ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʩʳʨʪץʳ ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʞװʡʝʩʽʤʝʥ ץʦʨסʘʣסʘʥ ʢʝשʽʩʪʽʢʪʝ 

ʦʨʥʘʣʘʩץʘʥ. ɼʝʛʝʥʤʝʥ, ʙײʣ ʘʡʤʘץʪʘ ᴅʣʩʽʨʝʤʝʛʝʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʽש ᴅʩʝʨʽ ʙʘʨ; 

ʅפɸ 1 (LPZ 1) - ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʞװʡʝʩʽʥʽש ʪᴇʤʝʥ ᴇʪʢʽʟʛʽʰʪʝʨʽ ʙʦʡʳʤʝʥ, 

ʩʦʥʜʘʡ-ʘץ ʧʦʪʝʥʮʠʘʣʜʳ ʪʝשʝʩʪʽʨʫ ʞװʡʝʩʽʥʝ ʞᴅʥʝ 1/0 ʘʡʤʘסʳʥʳש ʰʝʢʘʨʘʩʳʥʜʘ SPD 

ʧʘʡʜʘʣʘʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʥʘʡʟʘסʘʡ ʪʦʛʳ ץʘʡʪʘ ʙᴇʣʽʥʝʪʽʥ ʘʡʤʘץ - ʥʳʩʘʥʥʳש ʪʘʨʘʪʫ 

ʞʝʣʽʩʽʥʽש ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳ ʤʝʥ ᴇʪʢʽʟʛʽʰʪʝʨʽ. ɹʘʨʣʳץ ᴇʪʢʽʟʛʽʰ ʙᴇʣʽʢʪʝʨʜʝʛʽ ʪʦʢʪʘʨ 

0ɸ ʞᴅʥʝ 0ɺ ʘʡʤʘץʪʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ᴅʣʜʝץʘʡʜʘ ʘʟ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩ ײץʨʳʣʳʩ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥʳש ʵʢʨʘʥʜʘʫ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 0ɸ ʞᴅʥʝ 0ɺ ʘʡʤʘץʪʘʨʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʜʘ ʘʟʘʷʜʳ; 

ʅפɸ 2 (LPZ 2), ..., n - ʧʦʪʝʥʮʠʘʣʜʳ ʪʝשʝʩʪʽʨʫ ʞװʡʝʩʽʥʽש ʵʣʝʤʝʥʪʪʝʨʽ ʙʦʡʳʥʰʘ 

ʙʽʨʢʝʣʢʽ ʪʘʨʘʣʫʳʥʘ ʞᴅʥʝ 1/2 ʘʡʤʘסʳ ʤʝʥ ʘʡʤʘץʪʳש ʰʝʢʘʨʘʩʳʥʜʘ SPD ʧʘʡʜʘʣʘʥʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʥʘʡʟʘסʘʡʜʳש ʪʘʨʘʣʫ ʪʦʢʪʘʨʳ ʦʜʘʥ ᴅʨʽ ʪᴇʤʝʥʜʝʫʽ ʤװʤʢʽʥ ʘʡʤʘץʪʘʨ 2/3 (ץʘʞʝʪ 

ʙʦʣʩʘ, ʦʜʘʥ ᴅʨʽ ʘʡʤʘץʪʘʨ n/n+1). ɹײʣ ʘʡʤʘץʪʘʨʜʳש ʩʘʥʳʥ ʪʘשʜʘʫ ʢʨʠʪʝʨʠʡʽ ץʦʨסʘʣʘʪʳʥ 

ʞװʡʝʛʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʩʳʨʪץʳ ᴅʩʝʨʣʝʨʜʽ ʰʝʢʪʝʫʜʽש ʞʘʣʧʳ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʘʥʳץʪʘʣʘʜʳ. 

ɾʘʣʧʳ ʝʨʝʞʝ ʙʘʨ, ʦסʘʥ ʩᴅʡʢʝʩ ץʦʨסʘʥʳʩ ʘʡʤʘסʳʥʳש ʩʘʥʳʥʳײ שʣסʘʶʳʤʝʥ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʽש ʞᴅʥʝ ʥʘʡʟʘסʘʡ ʪʦʛʳʥʳש ᴅʩʝʨʽ ʘʟʘʷʜʳ. ɾʝʢʝ ʘʡʤʘץʪʘʨ ʘʨʘʩʳʥʜʘסʳ 

ʠʥʪʝʨʬʝʡʩʪʝʨʜʝ ʙʘʨʣʳץ ʤʝʪʘʣʣ ײץʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש (ʵʢʨʘʥ ץʘʙʳץʪʘʨʳ, ʢʘʙʝʣʴ 

ᴇʩʽʥʜʽʣʝʨʽ ʞᴅʥʝ ʪ.ʙ.) ʦʣʘʨʜʳש ʤʝʨʟʽʤʜʽ ʙʘץʳʣʘʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, ʧʦʪʝʥʮʠʘʣʜʳ 

ʪʝשʝʩʪʽʨʫ ʞװʡʝʩʽʥʝ ץʦʩʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ץʘʞʝʪ. ɾʘʣʧʳ ʝʨʝʞʝ ʙʦʡʳʥʰʘ, 

2-ʩʫʨʝʪʪʝ ץʦʨסʘʣʘʪʳʥ ʦʙʲʝʢʪʽʥʽ ʙʽʨʥʝʰʝ ʘʡʤʘץʪʘʨסʘ ʙᴇʣʫ ʤʳʩʘʣʳ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʕʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ ʢʘʙʝʣʴʜʝʨʽ, ʙʘʡʣʘʥʳʩ ʢʘʙʝʣʴʜʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʤʝʪʘʣʣ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ 1-ץʦʨסʘʥʳʰ ʘʡʤʘסʳʥʘ ʙʽʨ ʥװʢʪʝʜʝʥ ʢʽʨʫʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʵʢʨʘʥ 

 שʪʳץʪʘʨʳ ʤʝʥ 1-ʘʡʤʘץʰʘʣʘʨʳʤʝʥ ʥʝʤʝʩʝ ʤʝʪʘʣʣ ʙᴇʣʽʢʪʝʨʽʤʝʥ 0A-0B ʘʡʤʘץʘʙʳץ

ʘʨʘʩʳʥʜʘסʳ ʠʥʪʝʨʬʝʡʩʪʝʛʽ ʥʝʛʽʟʛʽ ʞʝʨ װʩʪʽ ʰʠʥʘʩʳʥʘ ץʦʩʳʣʫʳ ʢʝʨʝʢ [3]. 
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  ;ʡʝʩʽװʡʝʩʽ; 3 - ʪᴇʤʝʥ ᴇʪʢʽʟʛʽʰʪʝʨ ʞװʘʡʣʘʨ ʞס2 - ʥʘʡʟʘ ;(ʨʳʣʳʩײץ) ʠʤʘʨʘʪס-1

5- ʞʘʙʜʳץʪʘʨʳ ʙʘʨ ʙᴇʣʤʝ; 6 - סʠʤʘʨʘʪץʘ ʢʽʨʽʩʪʝʨʜʽ ʘʫʳʩʪʳʨʫ; r ï ʞʘʣסʘʥ ʩʬʝʨʘʥʳש 

ʨʘʜʠʫʩʳ (ʞʘʣסʘʥ ʩʬʝʨʘ ᴅʜʽʩʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, סʠʤʘʨʘʪʪʳש (ײץʨʳʣʳʩʪʳש) 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʤʝʥ ʪװʟʽʣʝʪʽʥ ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʘʡʤʘסʳ); ds - ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʽש 

ᴅʩʝʨʽʥ ᴅʣʩʽʨʝʪʝʪʽʥ ʩʘשʳʣʘʫ (ײץʨʳʣʳʤʜʘʨ ʤʝʥ ץʘʙʳʨסʘʣʘʨʜʳש ʤʘʪʝʨʠʘʣʳ);  

O - ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʘʡʤʘץʪʘʨʳʥʳש ʰʝʢʘʨʘʣʘʨʳʥʜʘ ʘʩץʳʥ ʢʝʨʥʝʫʜʝʥ ץʦʨסʘʫ 

 ʛʝʡʽשʜʘʨʳ; Ƹ - ʞʝʨ ʜʝשʦʨʥʘʪʫ ʘʣʘ (פפפ) ʳʣʘʨʳʥסʨʳʣײץ

 

2-ʩʫʨʝʪ ï ʆʙʲʝʢʪʽʥʽ ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʘʡʤʘץʪʘʨʳʥʘ ʙᴇʣʫ ʤʳʩʘʣʳ 

 

ʆʙʲʝʢʪʽʥʽש ʞʦסʘʨʳʜʘ ʩʠʧʘʪʪʘʣסʘʥ ʰʘʨʪʪʳ ʘʡʤʘץʪʘʨסʘ ʙᴇʣʽʥʫʽ 1000 ɺ ʜʝʡʽʥʛʽ ʪᴇʤʝʥ 

ʚʦʣʴʪʪʳ ʪʘʨʘʪʫ ʞʝʣʽʣʝʨʽʥ, ʩʦʥʜʘʡ-ʘץ ʙʘʡʣʘʥʳʩ ʞʝʣʽʣʝʨʽʥ, ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫʜʳ, 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʽ ʞᴅʥʝ ʦʙʲʝʢʪʽʥʽײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ʙʘʩץʘ ʜʘ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳ 

 ʝʩʪʽʨʫשʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʧʦʪʝʥʮʠʘʣʜʳ ʪʝװʟʽʥʜʝ ʪʠʽʤʜʽ ʰʝʰʫʛʝ ʤװʘʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʽʩ ʞסʦʨץ

ʞװʡʝʩʽʥ ʪʦʣʳץʪʳʨʘʪʳʥ ʞᴅʥʝ ʙʽʨʛʝ ʽʰʢʽ ʥʘʡʟʘסʘʡʜʘʥ ץʦʨסʘʫ ʜʝʧ ʘʪʘʣʘʪʳʥ ʞװʡʝʥʽ ײץʨʘʡʪʳʥ 

ᴅʨʪװʨʣʽ SPD ʪװʨʣʝʨʽʥ ץʦʣʜʘʥʫ [4]. 
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ʀʅʅʆɺɸʎʀʆʅʅʓʁ ɻʀɹʈʀɼʅʓʁ ɺɽʊʈʆ-ʉʆʃʅɽʏʅʓʁ ʋʃʀʏʅʓʁ ʌʆʅɸʈʔ: 

ʈɸɿʈɸɹʆʊʂɸ ʀ ʈɸʅʅʀɽ ʀʉʇʓʊɸʅʀʗ ʇʈʆʊʆʊʀʇɸ 

 

ɸשʜʘʪʧʘ. ʀʥʥʦʚʘʮʠʷʣʳץ ʞʘשʘʨʪʳʣʘʪʳʥ ʛʠʙʨʠʜʪʽ ʤʠʢʨʦʛʝʥʝʨʘʮʠʷ ץʦʥʜʳʨסʳʩʳ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʞʘʨʳץʜʠʦʜʪʳ ʢᴇʰʝ ʞʘʨʳץʪʘʥʜʳʨʫ ʞװʡʝʩʽʥʝ ʪʦʣʳץʪʘʡ ʝʥʫ װʰʽʥ 

ʞʘʩʘʣסʘʥ. ɹײʣ ʞʘשʘ ʪײʞʳʨʳʤʜʘʤʘʥʳש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ-ʪʽʨʝʢ ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʳש ᴇʟʽʥʜʝ 

ʊʽʢ ʦʩʽ ʙʘʨ ʙʽʨʥʝʰʝ ʩʘʚʦʥʠʫʩ ʞʝʣ ʪʫʨʙʠʥʘʣʘʨʳʥʳש ʦʨʥʘʣʘʩʫʳ. ʌʦʪʦʵʣʝʢʪʨʣʽʢ ʧʘʥʝʣʴ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫʛʝ ʳץʧʘʣ ʝʪʫ װʰʽʥ ʙʽʨʽʢʪʽʨʽʣʛʝʥ. ʕʥʝʨʛʠʷʥʳ ץʫʘʪ ʪװʨʣʝʥʜʽʨʛʽʰʽ 

ʜʠʩʢʽʤʝʥ ʙʽʨʛʝ ʞʠʥʘʡʜʳ, ʦʣ ʪʽʧʪʽ ʪʳʥʳʰ ʪװʥʜʝʨʜʝ ʜʝ ʞʘʨʳץ ʙʝʨʝʜʽ. ɹײʣ ʞʦʙʘʥʳש ʥʝʛʽʟʛʽ 

 ʣײʤʢʽʥ, ʙװʤʢʽʥʜʽʛʽ ʜʝ ʤװʦʩʳʣʫ ʤץ ɾʝʣʽʛʝ ץʳ, ʙʽʨʘסʦʣʜʘʥʳʣʫʳ-ʘʚʪʦʥʦʤʜʳ ʢᴇʰʝ ʞʘʨʳץ

ʞװʡʝʥʽ ʤʠʢʨʦ ʞʝʣʽʣʝʨ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʉʘʚʦʥʠʫʩʪʳש ᴅʨʪװʨʣʽ 

ʨʦʪʦʨʣʘʨʳ ʞʝʣ ʪʫʥʥʝʣʽʥʜʝ ʞʘʩʘʣʳʧ, ʩʳʥʘʣʜʳ. פʘʙʳʣʜʘʥסʘʥ ʮʠʣʠʥʜʨʣʽʢ ʛʝʦʤʝʪʨʠʷ 

ʤʘʢʩʠʤʘʣʜʳ ץʫʘʪ ʢʦʵʬʬʠʮʠʝʥʪʽʥ 0,21 ʢᴇʨʩʝʪʪʽ. ɸʨʥʘʡʳ ץʦʨסʘʥʳʩ ʞʘʙʜʳץʪʘʨʳ ץʘʪʪʳ ʞʝʣ 

ʞʘסʜʘʡʳʥʜʘ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʪʦץʪʘʫ ʘʨץʳʣʳ ʪʫʨʙʠʥʘʥʳש ʞʳʣʜʘʤʜʳסʳʥ ʙʦʣʜʳʨʤʘʫסʘ 

ʘʨʥʘʣסʘʥ. ɻʝʥʝʨʘʪʦʨ/ʞʘʨʳץʪʘʥʜʳʨʫ ʞװʡʝʩʽʥʽש ʪʦʣʳץ ʤʘʩʰʪʘʙʪʳ ʧʨʦʪʦʪʠʧʽ ʦʨʥʘʪʳʣʜʳ. 

 ʪʳʥʫʜʳ ʤʦʜʝʣʴʜʝʫײʳʪʪʘ ʞʝʨʛʽʣʽʢʪʽ ʞʝʨʜʝ ᴇʥʽʤʜʽʣʽʢʪʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʪץʘʟʽʨʛʽ ʫʘפ

 .ʨʛʽʟʽʣʫʜʝװʰʽʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ ʞװ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞʘשʘʨʪʳʣʘʪʳʥ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽ, ʛʠʙʨʠʜʪʽ ʢᴇʰʝ ʰʘʤʳ, ʞʝʣ ʤʝʥ ʢװʥ 

ʵʥʝʨʛʠʷʩʳ. 

ɸbstract. The innovative renewable hybrid microgeneration plant has been designed for 

full integration into a specialized LED street lighting system. A key feature of this new concept 

is the location of several Savonius wind turbines with a vertical axis in the pillar structure itself. 

The photovoltaic panel is integrated to facilitate the generation of electricity. The energy is 

collected by a power converter together with a storage device that provides lighting even on 

windless nights. The main application of this project is autonomous street lighting, but an option 

with a network connection is also possible, which makes the system compatible with micro-grid 

concepts. Various Savonius rotors have been designed and tested in a wind tunnel. The adopted 

cylindrical geometry showed a maximum power factor of 0.21. Special protective equipment 

was developed to prevent exceeding the turbine speed by automatically stopping in strong wind 

conditions. A full-scale prototype of the generator/lighting system has been installed. 

Experimental data is currently being collected to analyze on-site performance and to simulate 

energy consumption. 

Keywords: renewable energy sources, hybrid street lamp, wind and solar energy. 

ɸʥʥʦʪʘʮʠʷ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʛʠʙʨʠʜʥʘʷ ʤʠʢʨʦʛʝʥʝʨʘʮʠʦʥʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʣʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ 

ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ ʉʘʚʦʥʠʫʩʘ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚ 

ʩʘʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʦʣʙʘ. ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʘʥʝʣʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ, ʯʪʦʙʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʕʥʝʨʛʠʷ ʩʦʙʠʨʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ 

ʤʦʱʥʦʩʪʠ ʚʤʝʩʪʝ ʩ ʥʘʢʦʧʠʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʚʝʱʝʥʠʝ ʜʘʞʝ ʚ ʙʝʟʚʝʪʨʝʥʥʳʝ 

ʥʦʯʠ. ʆʩʥʦʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦʝ ʫʣʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʥʦ 

ʚʦʟʤʦʞʝʥ ʪʘʢʞʝ ʚʘʨʠʘʥʪ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʩʝʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʩʦʚʤʝʩʪʠʤʦʡ ʩ 

ʢʦʥʮʝʧʮʠʷʤʠ ʤʠʢʨʦʩʝʪʝʡ. ʈʘʟʣʠʯʥʳʝ ʨʦʪʦʨʳ ʉʘʚʦʥʠʫʩʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʧʳʪʘʥʳ ʚ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ. ʇʨʠʥʷʪʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ ʧʦʢʘʟʘʣʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ 0,21. ʉʧʝʮʠʘʣʴʥʦʝ ʟʘʱʠʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʝʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʪʫʨʙʠʥʳ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʩʪʘʥʦʚʢʠ ʚ 

ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ. ʋʩʪʘʥʦʚʣʝʥ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʧʨʦʪʦʪʠʧ ʩʠʩʪʝʤʳ 

ʛʝʥʝʨʘʪʦʨʘ/ʦʩʚʝʱʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʩʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʤʝʩʪʝ ʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʛʠʙʨʠʜʥʳʡ ʫʣʠʯʥʳʡ 

ʬʦʥʘʨʴ, ɻ ʥʝʨʛʠ ̫ʚʝʪʨʘ ʠ ʩʦʣʥʮʘ. 
 

ʀʩʧʳʪʘʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʛʝʥʝʨʘʮʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʫʜʘʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʛʦʨʦʜʩʢʦʡ 

ʠʥʪʝʛʨʘʮʠʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩ ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʘʭʦʜʠʪʩʷ ʚ 

ʛʦʨʦʜʘʭ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʩʦʛʣʘʩʠʝ ʣʶʜʝʡ ʥʘ ʫʩʪʘʥʦʚʢʫ ʥʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʜʣʷ 

ʫʩʧʝʭʘ ʧʨʦʝʢʪʦʚ. ɺʝʪʨʦʚʘʷ ʠ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʷʚʣʷʶʪʩʷ ʙʝʩʧʣʘʪʥʳʤʠ ʠ ʯʠʩʪʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ, ʚʦʟʤʦʞʥʦ, ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʦʙʝʱʘʶʱʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ. ʕʪʘ ʠʜʝʷ ʣʠʜʠʨʫʝʪ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʙʦʣʴʰʠʝ ʚʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʣʞʥʳ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʰʫʤʦʤ, ʩʣʘʙʳʤ ʠ ʪʫʨʙʫʣʝʥʪʥʳʤ 

ʚʝʪʨʦʤ ʠ ʚʠʟʫʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ɿʨʠʪʝʣʴʥʦʝ ʨʘʟʜʨʘʞʝʥʠʝ ʤʦʞʝʪ ʩʥʘʯʘʣʘ ʚʦʟʥʠʢʥʫʪʴ 

ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʯʪʦʙʳ 

ʥʘʙʨʘʪʴ ʚʳʩʦʪʫ ʥʘʜ ʛʦʨʦʜʩʢʠʤ ʧʦʛʨʘʥʠʯʥʳʤ ʩʣʦʝʤ, ʛʜʝ ʜʦʩʪʫʧʥʳʡ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ 

ʩʠʣʴʥʝʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʵʪʦʛʦ ʪʠʧʘ ʫʩʪʘʥʦʚʦʢ ʩʝʨʴʝʟʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʠ ʧʝʨʝʜʘʯʝʡ ʚʠʙʨʘʮʠʡ. ɺʦʪ 

ʧʦʯʝʤʫ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʙʳʣʦ ʙʳ ʨʝʰʝʥʠʝ ʜʣʷ ʚʩʪʨʦʝʥʥʦʡ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ. ʉʨʝʜʠ 

ʧʦʣʝʡ, ʛʦʪʦʚʳʭ ʢ ʩʦʝʜʠʥʝʥʠʶ ʤʝʞʜʫ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʥʘʛʨʫʟʢʦʡ, ʝʩʪʴ 

ʥʘʨʫʞʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʆʧʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʝʩʫʱʠʝ ʣʘʤʧʳ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʳ 

ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ʊʘʢʠʝ 

ʩʠʩʪʝʤʳ, ʦʩʦʙʝʥʥʦ ʧʠʪʘʝʤʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ (PV) ʧʘʥʝʣʷʤʠ ʠ ʙʘʪʘʨʝʷʤʠ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʘʶʪʩʷ. ʆʩʥʦʚʥʦʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ï ʦʩʚʝʱʝʥʠʝ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʦʚ, 

ʚ ʢʘʯʝʩʪʚʝ ʘʚʪʦʥʦʤʥʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ. ɽʩʪʴ ʥʝʢʦʪʦʨʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʧʨʦʜʫʢʪʳ, ʦʩʥʘʱʝʥʥʳʝ ʢʘʢ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ (VAWT) ʠʣʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ (HAWT) ʪʝʭʥʦʣʦʛʠʝʡ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ [1].  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1 , HAWT ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʦʣʴʰʝʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ . ʆʜʥʘʢʦ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʛʝʥʝʨʘʮʠʠ ʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʪʥʦʰʝʥʠʠ 

ʦʰʠʙʢʠ ʨʳʩʢʘʥʠʷ ʠ ʦʧʝʨʘʮʠʠ ʟʘʧʫʩʢʘ. ʊʘʢʠʝ ʧʨʦʙʣʝʤʳ ʥʝ ʩʚʷʟʘʥʳ ʩ ʤʠʢʨʦ-VAWT, 

ʪʘʢʠʤʠ ʢʘʢ ʪʠʧ Savonius, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦ ʤʝʥʷʶʱʝʛʦʩʷ ʚʝʪʨʘ. 
 

 
 

ʈʠʩʫʥʦʢ 1 - ʊʠʧʠʯʥʘʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ C p : ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ 

javascript:;


ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʷʭ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʫʨʙʠʥʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ, ʚ 

ʦʩʥʦʚʥʦʤ ʪʠʧʘ ɼʘʨʴʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʝʨʰʠʥʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʣʶʩʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʙʣʦʢʠ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʞʫʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʦʪʜʝʣʝʥʥʳʤʠ ʦʪ ʚʩʝʛʦ 

ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɹʝʨʜʘʥʴʝ ʠ ʜʨ . . ʧʨʝʜʩʪʘʚʠʣʠ ʚ ʚʢʣʶʯʝʥʠʝ ʚʝʪʨʷʥʦʡ ʪʫʨʙʠʥʳ ʪʠʧʘ 

ʉʘʚʦʥʠʫʩʘ ʚʤʝʩʪʝ ʩ ʥʘʢʣʦʥʥʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʘʥʝʣʴʶ ʚ ʩʚʝʪʦʚʦʡ ʢʦʨʧʫʩ ʧʨʦʪʦʪʠʧʘ 

ʩʚʝʪʦʚʦʛʦ ʩʪʦʣʙʘ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʚʝʪʨʦʚʳʤ ʨʦʪʦʨʦʤ ʥʘ 

ʚʝʨʰʠʥʝ ʧʦʣʶʩʘ [2]. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʩʣʝʜʦʚʘʣʘ ʪʦʡ ʞʝ ʢʦʥʮʝʧʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʤʙʠʥʘʮʠʠ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʪʦʪ ʞʝ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʧʨʦʩ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣ ʥʦʚʳʡ ʧʨʦʪʦʪʠʧ ʚʝʪʨʦ-ʩʦʣʥʝʯʥʦʡ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ 

ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ç ɻʝʥʝʨʘʪʦʨ è (ʈʠʩʫʥʦʢ 2). ʇʨʦʝʢʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʙʣʘʛʦʜʘʨʷ ʪʝʩʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʤʝʞʜʫ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ 

ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʩʧʦʥʩʠʨʫʝʤʦʛʦ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʀʪʘʣʠʠ. ʂʘʞʜʳʡ ʧʘʨʪʥʝʨ ʚʥʝʩ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ: ʨʦʪʦʨ 

ʪʠʧʘ ʉʘʚʦʥʠʫʩʘ ʙʳʣ ʠʟʫʯʝʥ ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥ 

ʜʣʷ ʵʪʦʡ ʮʝʣʠ. ʕʪʦʪ ʪʠʧ ʚʝʪʨʷʥʦʡ ʪʫʨʙʠʥʳ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʵʪʠʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʝʛʦ 

çʚʝʨʪʠʢʘʣʴʥʦʡè ʛʝʦʤʝʪʨʠʠ, ʭʦʨʦʰʦ ʚʩʪʨʦʝʥʥʦʡ ʚ ʪʦʥʢʠʡ ʦʙʲʝʢʪ, ʪʘʢʦʡ ʢʘʢ ʫʣʠʯʥʳʡ 

ʬʦʥʘʨʴ [3]. 

¶ ʚʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ; 

¶ ʪʨʘʥʩʤʠʩʩʠʷ; 

¶ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʘʥʝʣʴ; 

¶ ʩʚʝʪʦʜʠʦʜʥʘʷ ʣʘʤʧʘ; 

¶ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ; 

¶ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʘʢʢʫʤʫʣʷʪʦʨ. 
 

 
 

ʈʠʩʫʥʦʢ 2 - ʇʨʦʪʦʪʠʧ ç ɻʝʥʝʨʘʪʦʨʘ è: ʨʝʥʜʝʨʠʥʛ ʠ ʥʦʯʥʦʝ ʬʦʪʦ 

 

ʅʘʨʫʞʥʦʝ ʦʩʚʝʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʛʨʘʞʜʘʥ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʢʘʢ ʩʠʩʪʝʤʘʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʪʘʢ ʠ ʩʠʩʪʝʤʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʥʘ ʩʝʨʚʝʨ ʚʩʝ 

ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

ʇʨʦʪʦʪʠʧ ʛʝʥʝʨʘʪʦʨʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʄʘʨʢʝ, 

ʛʜʝ ʦʥ ʧʝʨʝʜʘʚʘʣ ʜʘʥʥʳʝ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ 10-ʤʝʪʨʦʚʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʙʘʰʥʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʤʠʢʨʦʛʝʥʝʨʘʮʠʠ. ɺʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʝʡ 

ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤʳ.  



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʕʪʦʪ ʛʠʙʨʠʜʥʳʡ ʫʣʠʯʥʳʡ ʬʦʥʘʨʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʧʦʜʩʪʨʫʢʪʫʨ: 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʝʪʝʨʧʝʣʘ ʵʚʦʣʶʮʠʶ ʚʦ ʚʨʝʤʷ ʧʨʦʝʢʪʘ ç ɻʝʥʝʨʘʪʦʨ è, 

ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ. ʇʝʨʚʳʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʟʘʢʨʳʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ-ʟʘ ʥʝʩʫʱʝʛʦ ʦʩʥʦʚʘʥʠʷ ʠʟ ʣʠʩʪʦʚʦʛʦ ʤʝʪʘʣʣʘ ʠ ʥʘʣʠʯʠʷ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʩʪʘʪʦʨʦʚ ʚʦʢʨʫʛ ʪʫʨʙʠʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʨʭʥʠʡ ʢʦʨʧʫʩ, ʥʝʩʫʱʠʡ PV, ʙʳʣ 

ʙʦʣʝʝ ʦʙʲʝʤʥʳʤ, ʯʪʦʙʳ ʩʦʙʠʨʘʪʴ ʙʦʣʴʰʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɺʦ ʚʪʦʨʦʤ ʧʦʢʦʣʝʥʠʠ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʟʘʤʝʪʥʦ ʙʦʣʝʝ ʣʝʛʢʫʶ ʠ ʩʪʨʦʡʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʚʳʩʦʪʦʡ 9 

ʤ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʯʝʪʳʨʝʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʴʥʳʭ ʪʨʫʙʘʭ, ʩʦʝʜʠʥʝʥʥʳʭ ʚʤʝʩʪʝ 

ʩʪʘʣʴʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ [4]. 

¶ ʤʥʦʛʦʩʚʘʡʥʘʷ ʥʝʩʫʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʩʥʘʙʞʝʥʥʘʷ ʛʝʥʝʨʘʪʦʨʦʤ ʠ ʘʧʧʘʨʘʪʥʳʤʠ 

ʣʦʧʘʪʢʘʤʠ; 

¶ ʢʦʥʩʪʨʫʢʮʠʷ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʚʘʷʤʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥʳ ʪʨʠ 

ʨʦʪʦʨʘ ʉʘʚʦʥʠʫʩʘ ʥʘ ʜʚʫʭ ʧʦʜʰʠʧʥʠʢʘʭ ʢʘʞʜʳʡ. ɺ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʥʠ ʥʘʭʦʜʷʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫʨʦʚʥʷ ʧʝʰʝʭʦʜʘ, ʪ.ʝ. >3 ʤ ʥʘʜ ʟʝʤʣʝʡ; 

¶ ʚʝʨʭʥʝʝ ʦʩʚʝʱʝʥʠʝ ʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʦʨʧʫʩ. 

ʂʦʛʜʘ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʠ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʳ ʦʪʢʣʶʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ, ʥʘʧʨʠʤʝʨ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʫʨʦʚʥʝ 250 ʦʙ/ʤʠʥ ʠ 14 ʤ/ʩ, 

ʢʦʥʪʨʦʣʣʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪ ʥʘʛʨʫʟʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʘ 

ʥʘʛʨʫʟʢʫ ʩʙʨʦʩʘ, ʜʝʣʘʷ ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚʷʟʢʠʤ. ʪʦʨʤʦʟ. ʕʪʘ ʦʧʝʨʘʮʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ ʨʦʪʦʨʦʚ. ɿʘʪʝʤ ʚʢʣʶʯʘʝʪʩʷ ʜʠʩʢʦʚʳʡ ʪʦʨʤʦʟ, ʯʪʦʙʳ 

ʦʩʪʘʥʦʚʠʪʴ ʪʫʨʙʠʥʳ. Savonius VAWT ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʝʥʘʜʝʞʥʦʡ 

ʤʘʰʠʥʦʡ, ʯʝʤ ʢʣʘʩʩʠʯʝʩʢʠʝ HAWT, ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʝʪʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʷʚʣʝʥʠʷ ʩʨʳʚʘ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʪʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ 

ʫʜʝʨʞʘʥʠʷ ʨʦʪʦʨʦʚ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʜʘʞʝ ʙʝʟ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʥʘ ʧʨʠʚʦʜ. ʕʪʦ ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʥʝʦʙʨʘʪʠʤʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʢʦʪʦʨʳʡ ʧʨʠʞʠʤʘʝʪ ʪʦʨʤʦʟʥʳʝ ʢʦʣʦʜʢʠ 

ʢ ʪʦʨʤʦʟʥʦʤʫ ʜʠʩʢʫ [5]. 

ɺʳʚʦʜ. ʇʨʦʪʦʪʠʧ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʝʢʪʘ, ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʧʝʨʚʳʭ ʩʠʩʪʝʤ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʠ 

ʩʦʣʥʮʘ. ɻʣʘʚʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʨʦʪʦʨʘ VAWT 

Savonius ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʬʦʥʘʨʥʦʛʦ ʩʪʦʣʙʘ. ʕʪʦ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʣʦʙʦʚʫʶ ʧʣʦʱʘʜʴ ʚʝʪʨʦʚʦʛʦ ʨʦʪʦʨʘ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʟʘʤʝʥʦʡ ʩʝʪʢʠ. ɼʚʘ ʚʘʨʠʘʥʪʘ ʨʦʪʦʨʘ ʉʘʚʦʥʠʫʩʘ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠʩʧʳʪʘʥʠʡ ʚ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʫʩʧʝʰʥʦ ʠʩʧʳʪʘʥʘ ʘʚʘʨʠʡʥʘʷ 

ʪʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʚʦʙʦʜʥʳʤ ʨʦʪʦʨʦʤ.  
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ʂ ɺʆʇʈʆʉʋ ʆ ʉʆɿɼɸʅʀʀ ʉʀʅʍʈʆʌɸɿʆʊʈʆʅɸ 
 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʜʳ ײץʨʫ ʤᴅʩʝʣʝʣʝʨʽ, ʞײʤʳʩ ʧʨʠʥʮʠʧʽ ʞᴅʥʝ 

ʥʝʛʽʟʛʽ ʧʦʩʪʫʣʘʪʪʘʨ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʇʨʦʪʦʥ ʞʳʣʜʘʤʜʳסʳʥ ʘʨʪʪʳʨʫʜʘסʳ ץʠʳʥʜʳץʪʘʨʜʳש 

ʥʝʛʽʟʛʽ ʪײʩʪʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʧʨʦʮʝʩʩ, ʩʠʥʭʨʦʬʘʟʦʪʨʦʥ, ʤʘʛʥʠʪ, ʧʨʦʪʦʥ, ʞʠʽʣʽʢ 

 ..ʜʝʪʢʽʰʽװ

Abstract. The article discusses the problems of creating a synchrophasotron, the 

principle of operation and the main postulates. The main points of the difficulty of increasing the 

proton velocity are given. 

Keywords: electromagnetic process, synchrophasotron, magnet, proton, frequency 

accelerator. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ, ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʠ ʦʩʥʦʚʥʳʝ ʧʦʩʪʫʣʘʪʳ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʟʘʪʨʫʜʥʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʧʨʦʪʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʧʨʦʮʝʩʩ, ʩʠʥʭʨʦʬʘʟʦʪʨʦʥ, ʤʘʛʥʠʪ, ʧʨʦʪʦʥ, 

ʫʩʢʦʨʠʪʝʣʴ ʯʘʩʪʦʪʳ. 

 

ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʦʩʫʱʝʩʪʚʠʣ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʥʘʫʯʥʳʡ ʧʨʦʨʳʚ ʚ 1957 ʛʦʜʫ ʩʨʘʟʫ ʚ 

ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʚ ʦʢʪʷʙʨʝ ʙʳʣ ʟʘʧʫʱʝʥ ʧʝʨʚʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ ɿʝʤʣʠ, ʘ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʜʦ ʵʪʦʛʦ, ʚ ʤʘʨʪʝ, ʚ ɼʫʙʥʝ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʣʝʛʝʥʜʘʨʥʳʡ 

ʩʠʥʭʨʦʬʘʟʦʪʨʦʥ ð ʛʠʛʘʥʪʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʤʠʨʘ. ʕʪʠ ʜʚʘ ʩʦʙʳʪʠʷ 

ʧʦʪʨʷʩʣʠ ʚʝʩʴ ʤʠʨ, ʠ ʩʣʦʚʘ çʩʧʫʪʥʠʢè ʠ çʩʠʥʭʨʦʬʘʟʦʪʨʦʥè ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʥʘʰʫ ʞʠʟʥʴ. 

ʉʠʥʭʨʦʬʘʟʦʪʨʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʫʩʢʦʨʠʪʝʣʝʡ ʟʘʨʷʞʝʥʥʳʭ 

ʯʘʩʪʠʮ. ʏʘʩʪʠʮʳ ʚ ʥʠʭ ʨʘʟʛʦʥʷʶʪ ʜʦ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦ ʚʳʩʦʢʠʭ 

ʵʥʝʨʛʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʫ ʠʭ ʩʦʫʜʘʨʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʘʪʦʤʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʩʫʜʷʪ ʦ ʩʪʨʦʝʥʠʠ ʠ 

ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʫʜʘʨʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʫʩʢʦʨʝʥʥʦʛʦ 

ʧʫʯʢʘ ʯʘʩʪʠʮ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦʤ ʯʘʩʪʠʮ ʚ ʥʝʤ, ʧʦʵʪʦʤʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʨʷʜʫ ʩ 

ʵʥʝʨʛʠʝʡ ð ʚʘʞʥʳʡ ʧʘʨʘʤʝʪʨ ʫʩʢʦʨʠʪʝʣʷ. 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʚʩʝʭ ʫʩʢʦʨʠʪʝʣʝʡ ʣʝʞʠʪ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʬʘʢʪ: ʟʘʨʷʞʝʥʥʫʶ 

ʯʘʩʪʠʮʫ ʨʘʟʛʦʥʷʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. ʆʜʥʘʢʦ ʧʦʣʫʯʠʪʴ ʯʘʩʪʠʮʳ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʵʥʝʨʛʠʠ, 

ʫʩʢʦʨʷʷ ʠʭ ʣʠʰʴ ʦʜʠʥ ʨʘʟ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʢʪʨʦʜʘʤʠ, ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʛʦ ʧʨʠʰʣʦʩʴ 

ʙʳ ʧʨʠʣʦʞʠʪʴ ʢ ʥʠʤ ʦʛʨʦʤʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ 

ʯʘʩʪʠʮʳ ʙʦʣʴʰʠʭ ʵʥʝʨʛʠʡ ʧʦʣʫʯʘʶʪ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʧʫʩʢʘʷ ʠʭ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ. 

ʋʩʢʦʨʠʪʝʣʠ, ʚ ʢʦʪʦʨʳʭ ʯʘʩʪʠʮʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʫʩʢʦʨʷʶʱʠʝ ʧʨʦʤʝʞʫʪʢʠ, ʥʘʟʳʚʘʶʪʩʷ ʣʠʥʝʡʥʳʤʠ. ʉ ʥʠʭ ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʫʩʢʦʨʠʪʝʣʝʡ, 

ʥʦ ʪʨʝʙʦʚʘʥʠʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮ ʚʝʣʦ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʝʘʣʴʥʦ ʙʦʣʴʰʠʤ 

ʜʣʠʥʘʤ ʫʩʪʘʥʦʚʦʢ. 

ʈʝʟʦʥʘʥʩʥʳʡ ʮʠʢʣʠʯʝʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ ʩ ʥʝʠʟʤʝʥʥʦʡ ʚ ʧʨʦʮʝʩʩʝ ʫʩʢʦʨʝʥʠʷ ʜʣʠʥʦʡ 

ʨʘʚʥʦʚʝʩʥʦʡ ʦʨʙʠʪʳ. ʏʪʦʙʳ ʯʘʩʪʠʮʳ ʚ ʧʨʦʮʝʩʩʝ ʫʩʢʦʨʝʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʥʘ ʪʦʡ ʞʝ ʦʨʙʠʪʝ, 

ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʚʝʜʫʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʪʘʢ ʠ ʯʘʩʪʦʪʘ ʫʩʢʦʨʷʶʱʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʇʦʩʣʝʜʥʝʝ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʫʯʦʢ ʧʨʠʭʦʜʠʣ ʚ ʫʩʢʦʨʷʶʱʫʶ ʩʝʢʮʠʶ ʚʩʝʛʜʘ ʚ ʬʘʟʝ ʩ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʯʘʩʪʠʮʳ 

ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʠʝ, ʯʘʩʪʦʪʘ ʦʙʨʘʱʝʥʠʷ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʝ ʦʨʙʠʪʳ ʥʝ ʤʝʥʷʝʪʩʷ 
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ʩ ʨʦʩʪʦʤ ʵʥʝʨʛʠʠ, ʠ ʯʘʩʪʦʪʘ ɺʏ-ʛʝʥʝʨʘʪʦʨʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʊʘʢʦʡ 

ʫʩʢʦʨʠʪʝʣʴ ʫʞʝ ʥʘʟʳʚʘʝʪʩʷ ʩʠʥʭʨʦʪʨʦʥʦʤ. 

ʇʨʦʙʣʝʤʳ 

ɺ ʠʜʝʘʣʝ ʯʘʩʪʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʛʥʘʪʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʢʦʨʦʩʪʠ. ʀ 

ʝʩʣʠ ʧʨʦʪʦʥʳ ʥʘ ʢʘʞʜʦʤ ʢʨʫʛʝ ʜʚʠʞʫʪʩʷ ʙʳʩʪʨʝʝ ʠ ʙʳʩʪʨʝʝ, ʪʦ ʧʦʯʝʤʫ ʥʝʣʴʟʷ ʠʭ 

ʨʘʟʦʛʥʘʪʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʢʦʨʦʩʪʠ? ʇʨʠʯʠʥ ʥʝʩʢʦʣʴʢʦ. 

ɺʦ-ʧʝʨʚʳʭ, ʨʦʩʪ ʵʥʝʨʛʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʯʘʩʪʠʮ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʟʘʢʦʥʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʠ ʦʜʠʥ ʵʣʝʤʝʥʪ ʨʘʟʦʛʥʘʪʴ ʚʳʰʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ɺ 

ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʝ ʩʢʦʨʦʩʪʴ ʧʨʦʪʦʥʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʘʝʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʚʝʪʘ, ʯʪʦ 

ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʤʘʩʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʩʪʘʥʦʚʠʪʩʷ ʪʨʫʜʥʦ ʫʜʝʨʞʠʚʘʪʴ ʥʘ ʢʨʫʛʦʚʦʡ 

ʦʨʙʠʪʝ ʨʘʜʠʫʩʘ. ɽʱʝ ʩʦ ʰʢʦʣʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʜʠʫʩ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʤʘʩʩʝ ʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʚʝʣʠʯʠʥʝ ʧʦʣʷ. ʀ ʪʘʢ ʢʘʢ ʤʘʩʩʘ 

ʯʘʩʪʠʮ ʨʘʩʪʝʪ, ʪʦ ʨʘʜʠʫʩ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠ ʜʝʣʘʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʠʣʴʥʝʝ. ʕʪʠ 

ʫʩʣʦʚʠʷ ʠ ʩʦʟʜʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʪʝʭʥʦʣʦʛʠʠ ʜʘʞʝ ʩʝʛʦʜʥʷ ʦʛʨʘʥʠʯʝʥʳ. ʇʦʢʘ ʯʪʦ ʥʝ ʫʜʘʝʪʩʷ ʩʦʟʜʘʪʴ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ 

ʚʳʰʝ ʥʝʩʢʦʣʴʢʠʭ ʪʝʩʣʘ. ʇʦʵʪʦʤʫ ʠ ʜʝʣʘʶʪ ʪʫʥʥʝʣʠ ʙʦʣʴʰʦʡ ʜʣʠʥʳ, ʚʝʜʴ ʧʨʠ ʙʦʣʴʰʦʤ 

ʨʘʜʠʫʩʝ ʪʷʞʝʣʳʝ ʯʘʩʪʠʮʳ ʥʘ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʠ ʫʜʘʝʪʩʷ ʫʜʝʨʞʠʚʘʪʴ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ï ʜʚʠʞʝʥʠʝ ʩ ʫʩʢʦʨʝʥʠʝʤ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʨʷʜ, 

ʢʦʪʦʨʳʡ ʜʚʠʞʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʠʟʣʫʯʘʝʪ ʵʥʝʨʛʠʶ, ʪʦ ʝʩʪʴ ʪʝʨʷʝʪ ʝʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʘʩʪʠʮʳ ʧʨʠ ʫʩʢʦʨʝʥʠʠ ʧʦʩʪʦʷʥʥʦ ʪʝʨʷʶʪ ʯʘʩʪʴ ʵʥʝʨʛʠʠ, ʠ ʯʝʤ ʚʳʰʝ ʠʭ 

ʩʢʦʨʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʦʥʠ ʨʘʩʭʦʜʫʶʪ. ɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʥʘʩʪʫʧʘʝʪ ʨʘʚʥʦʚʝʩʠʝ 

ʤʝʞʜʫ ʧʦʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʝʡ ʥʘ ʫʯʘʩʪʢʝ ʨʘʟʛʦʥʘ ʠ ʧʦʪʝʨʝʡ ʵʪʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʟʘ 

ʦʜʠʥ ʦʙʦʨʦʪ. 

ʏʪʦ ʪʘʢʦʝ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥ ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ? 

ɽʩʣʠ ʦʙʦʙʱʠʪʴ ʠ ʛʦʚʦʨʠʪʴ ʧʦʥʷʪʥʳʤ ʷʟʳʢʦʤ? ʉʠʥʭʨʦʬʘʟʦʪʨʦʥ ï ʵʪʦ ʫʩʪʘʥʦʚʢʘ, ʛʜʝ 

ʧʨʦʪʦʥʳ ʤʦʞʥʦ ʨʘʟʦʛʥʘʪʴ ʜʦ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʦʣʴʮʦʚʘʥʥʦʡ ʪʨʫʙʳ ʩ 

ʚʘʢʫʫʤʦʤ ʚʥʫʪʨʠ ʠ ʤʦʱʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʜʘʶʪ ʧʨʦʪʦʥʘʤ ʜʚʠʛʘʪʴʩʷ 

ʭʘʦʪʠʯʥʦ. ʂʦʛʜʘ ʧʨʦʪʦʥʳ ʜʦʩʪʠʛʘʶʪ ʩʚʦʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʠʭ ʧʦʪʦʢ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ ʤʠʰʝʥʴ. ʋʜʘʨʷʷʩʴ ʦ ʥʝʝ, ʧʨʦʪʦʥʳ ʨʘʟʣʝʪʘʶʪʩʷ ʥʘ ʤʝʣʢʠʝ 

ʦʩʢʦʣʢʠ. ʋʯʝʥʳʝ ʤʦʛʫʪ ʚʠʜʝʪʴ ʩʣʝʜʳ ʨʘʟʣʝʪʘʶʱʠʭʩʷ ʦʩʢʦʣʢʦʚ ʚ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʫʟʳʨʴʢʦʚʦʡ ʢʘʤʝʨʝ, ʠ ʧʦ ʵʪʠʤ ʩʣʝʜʘʤ ʦʥʠ ʘʥʘʣʠʟʠʨʫʶʪ ʧʨʠʨʦʜʫ ʩʘʤʠʭ ʯʘʩʪʠʮ. 

ʇʫʟʳʨʴʢʦʚʘʷ ʢʘʤʝʨʘ ï ʵʪʦ ʥʝʤʥʦʛʦ ʫʩʪʘʨʝʚʰʝʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʠʢʩʘʮʠʠ ʩʣʝʜʦʚ 

ʧʨʦʪʦʥʦʚ. ʉʝʛʦʜʥʷ ʚ ʧʦʜʦʙʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʘʜʘʨʳ, ʜʘʶʱʠʝ 

ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʚʠʞʝʥʠʠ ʦʩʢʦʣʢʦʚ ʧʨʦʪʦʥʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʩʪʦʡ ʧʨʠʥʮʠʧ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ, ʩʘʤʘ ʵʪʘ ʫʩʪʘʥʦʚʢʘ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ, ʠ ʝʝ ʩʦʟʜʘʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʤ, ʙʝʟʫʩʣʦʚʥʦ, ʦʙʣʘʜʘʣ ʉʉʉʈ. ɽʩʣʠ ʧʨʠʚʦʜʠʪʴ 

ʘʥʘʣʦʛʠʶ, ʪʦ ʦʙʳʯʥʳʡ ʤʠʢʨʦʩʢʦʧ ʷʚʣʷʝʪʩʷ ʪʝʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ. ʆʙʘ ʧʨʠʙʦʨʘ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ 

ʤʠʢʨʦʤʠʨ, ʪʦʣʴʢʦ ʧʦʩʣʝʜʥʠʡ ʧʦʟʚʦʣʷʝʪ çʢʦʧʥʫʪʴ ʛʣʫʙʞʝè ʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʚʦʝʦʙʨʘʟʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʠʩʴ ʫʯʝʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʏʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ, ʯʪʦ ʪʘʢʦʝ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥ, ʠ ʧʦʯʝʤʫ ʝʛʦ ʩʦʟʜʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʠ ʥʘʫʢʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʙʦʪʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʯʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʧʫʯʢʘ ʧʨʦʪʦʥʦʚ, ʪʝʤ ʙʦʣʴʰʝʡ ʤʘʩʩʦʡ ʦʥʠ 

ʥʘʯʠʥʘʶʪ ʦʙʣʘʜʘʪʴ ʩʦʛʣʘʩʥʦ ʟʥʘʤʝʥʠʪʦʤʫ ʟʘʢʦʥʫ ʕʡʥʰʪʝʡʥʘ. ʇʨʠ ʩʢʦʨʦʩʪʷʭ ʙʣʠʟʢʠʭ ʢ 

ʩʚʝʪʦʚʳʤ ʤʘʩʩʘ ʯʘʩʪʠʮ ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʦʡ, ʯʪʦ ʜʣʷ ʠʭ ʫʜʝʨʞʘʥʠʷ ʥʘ ʥʫʞʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʤʦʱʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ. ʏʝʤ ʙʦʣʴʰʝ ʨʘʟʤʝʨ 

ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ, ʪʝʤ ʙʦʣʴʰʠʝ ʤʘʛʥʠʪʳ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ. 
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ɺʦ-ʚʪʦʨʳʭ, ʩʦʟʜʘʥʠʝ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ ʦʩʣʦʞʥʷʣʦʩʴ ʝʱʝ ʠ ʧʦʪʝʨʷʤʠ ʵʥʝʨʛʠʠ 

ʧʫʯʢʦʤ ʧʨʦʪʦʥʦʚ ʚʦ ʚʨʝʤʷ ʠʭ ʢʨʫʛʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ, ʧʨʠʯʝʤ, ʯʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʧʫʯʢʘ, 

ʪʝʤ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʵʪʠ ʧʦʪʝʨʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʨʘʟʛʦʥʘ ʧʫʯʢʘ ʜʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʛʠʛʘʥʪʩʢʠʭ ʩʢʦʨʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʦʛʨʦʤʥʳʝ ʤʦʱʥʦʩʪʠ. 

ʉ ʢʘʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʪʦʣʢʥʫʣʠʩʴ ʫʯʝʥʳʝ? 

ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʪʦʡ ʫʩʪʘʥʦʚʢʠ ʟʘʢʣʶʯʘʣʘʩʴ ʠʤʝʥʥʦ ʚ 

ʨʘʟʛʦʥʝ ʯʘʩʪʠʮ. ʂʦʥʝʯʥʦ, ʠʤ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʜʘʚʘʪʴ ʫʩʢʦʨʝʥʠʝ ʥʘ ʢʘʞʜʦʤ ʢʨʫʛʝ, ʦʜʥʘʢʦ 

ʧʨʠ ʫʩʢʦʨʝʥʠʠ ʠʭ ʤʘʩʩʘ ʩʪʘʥʦʚʠʣʘʩʴ ʚʳʰʝ. ʇʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʙʣʠʟʢʦʡ ʢ ʩʢʦʨʦʩʪʠ 

ʩʚʝʪʘ (ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʠʯʪʦ ʥʝ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ), ʠʭ ʤʘʩʩʘ 

ʩʪʘʥʦʚʠʣʘʩʴ ʦʛʨʦʤʥʦʡ, ʠʟ-ʟʘ ʯʝʛʦ ʫʜʝʨʞʠʚʘʪʴ ʠʭ ʥʘ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʙʳʣʦ ʩʣʦʞʥʦ. ʀʟ 

ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʜʠʫʩ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʛʥʠʪʦʤ ʧʦʣʝ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʠʭ ʤʘʩʩʝ, ʧʦʵʪʦʤʫ ʩ ʨʦʩʪʦʤ ʤʘʩʩʳ ʧʨʦʪʦʥʦʚ ʧʨʠʭʦʜʠʣʦʩʴ 

ʫʚʝʣʠʯʠʚʘʪʴ ʨʘʜʠʫʩ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʩʠʣʴʥʳʝ ʤʘʛʥʠʪʳ. ʇʦʜʦʙʥʳʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ 

ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʩʪʘʪʠ, ʠʤʠ ʞʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, 

ʧʦʯʝʤʫ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥ ʧʦʣʫʯʠʣʩʷ ʪʘʢʠʤ ʦʛʨʦʤʥʳʤ. ʏʝʤ ʙʦʣʴʰʠʤ ʙʫʜʝʪ ʪʦʥʥʝʣʴ, ʪʝʤ 

ʙʦʣʴʰʠʝ ʤʘʛʥʠʪʳ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ 

ʫʜʝʨʞʘʥʠʷ ʥʫʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʦʚ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ï ʧʦʪʝʨʷ ʵʥʝʨʛʠʠ ʧʨʠ ʜʚʠʞʝʥʠʠ. ʏʘʩʪʠʮʳ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ ʠʟʣʫʯʘʶʪ ʵʥʝʨʛʠʶ (ʪʝʨʷʶʪ ʝʝ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʩʢʦʨʦʩʪʠ 

ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʫʣʝʪʫʯʠʚʘʝʪʩʷ, ʠ, ʯʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʪʝʤ ʚʳʰʝ ʠ ʧʦʪʝʨʠ. ʈʘʥʦ 

ʠʣʠ ʧʦʟʜʥʦ ʥʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚʝʣʠʯʠʥʳ ʠʟʣʫʯʘʝʤʦʡ ʠ ʧʦʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʠ 

ʩʨʘʚʥʠʚʘʶʪʩʷ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʜʘʣʴʥʝʡʰʠʡ ʨʘʟʛʦʥ ʯʘʩʪʠʮ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʦʟʥʠʢʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʷʭ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʳ ʪʝʧʝʨʴ ʙʦʣʝʝ ʪʦʯʥʦ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʵʪʦ ï ʩʠʥʭʨʦʬʘʟʦʪʨʦʥ. 

ʅʦ ʯʝʛʦ ʠʤʝʥʥʦ ʜʦʙʠʣʠʩʴ ʫʯʝʥʳʝ ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ? 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ 

ʇʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʦʧʠʩʘʥʠʝ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʦʷʣʠ ʧʝʨʝʜ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʦʤ, 

ʤʦʞʝʪ ʤʥʦʛʠʤ ʧʦʢʘʟʘʪʴʩʷ ʥʝ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ, ʥʦ ʵʪʦ ʥʝ 

ʪʘʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʧʨʦʩʪʦʪʫ ʚʦʧʨʦʩʘ, ʯʪʦ ʪʘʢʦʝ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥ, ʯʪʦʙʳ ʫʩʢʦʨʠʪʴ 

ʧʨʦʪʦʥʳ ʜʦ ʥʝʦʙʭʦʜʠʤʳʭ ʦʛʨʦʤʥʳʭ ʩʢʦʨʦʩʪʝʡ, ʥʫʞʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʦʪʥʠ 

ʤʣʨʜ ʚʦʣʴʪ. ʊʘʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʘʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʇʦʵʪʦʤʫ 

ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʚʦ ʚʨʝʤʝʥʠ ʚʢʘʯʠʚʘʝʤʫʶ ʚ ʧʨʦʪʦʥʳ ʵʥʝʨʛʠʶ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ ʟʘʢʣʶʯʘʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʫʯʦʢ ʧʨʦʪʦʥʦʚ 

ʥʘʯʠʥʘʝʪ ʩʚʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʢʦʣʴʮʝʦʙʨʘʟʥʦʤʫ ʪʫʥʥʝʣʶ, ʚ ʥʝʢʦʪʦʨʦʤ ʤʝʩʪʝ ʵʪʦʛʦ ʪʫʥʥʝʣʷ 

ʩʪʦʷʪ ʢʦʥʜʝʥʩʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʩʢʘʯʝʢ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʫʯʦʢ 

ʧʨʦʪʦʥʦʚ ʧʨʦʣʝʪʘʝʪ ʯʝʨʝʟ ʥʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʢʘʞʜʦʤ ʚʠʪʢʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʙʦʣʴʰʦʝ 

ʫʩʢʦʨʝʥʠʝ ʧʨʦʪʦʥʦʚ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʫʯʦʢ ʯʘʩʪʠʮ ʩʦʚʝʨʰʠʪ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ 

ʦʙʦʨʦʪʦʚ ʧʦ ʪʫʥʥʝʣʶ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ, ʧʨʦʪʦʥʳ ʜʦʩʪʠʛʥʫʪ ʞʝʣʘʝʤʳʭ ʩʢʦʨʦʩʪʝʡ, ʠ ʙʫʜʫʪ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʤʠʰʝʥʴ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʦ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʪʦʥʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ 

ʚʳʧʦʣʥʷʣʠ ʥʘʧʨʘʚʣʷʶʱʫʶ ʨʦʣʴ, ʪʦ ʝʩʪʴ ʦʥʠ ʦʧʨʝʜʝʣʷʣʠ ʪʨʘʝʢʪʦʨʠʶ ʧʫʯʢʘ, ʥʦ ʥʝ 

ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʝʛʦ ʫʩʢʦʨʝʥʠʠ. 

ʇʦʜʨʦʙʥʝʝ ʦʙ ʫʩʪʨʦʡʩʪʚʝ 

ɺ ʫʩʪʘʥʦʚʢʝ ʯʘʩʪʠʮʳ ʜʚʠʛʘʶʪʩʷ ʧʦ ʢʨʫʛʫ, ʠ ʥʘ ʢʘʞʜʦʤ ʦʙʦʨʦʪʝ ʠʭ ʧʦʜʧʠʪʳʚʘʶʪ 

ʵʥʝʨʛʠʝʡ, ʧʦʣʫʯʘʷ ʫʩʢʦʨʝʥʠʝ. ʀ ʭʦʪʷ ʧʦʜʦʙʥʘʷ ʧʦʜʧʠʪʢʘ ʥʝʚʝʣʠʢʘ, ʟʘ ʤʠʣʣʠʦʥʳ ʦʙʦʨʦʪʦʚ 

ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʵʥʝʨʛʠʶ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘ ʧʦʣʦʞʝʥ ʠʤʝʥʥʦ ʵʪʦʪ ʧʨʠʥʮʠʧ. ʈʘʟʦʛʥʘʥʥʳʝ ʜʦ 

ʥʝʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʟʘʧʫʩʢʘʶʪʩʷ ʚ ʪʫʥʥʝʣʴ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʤʘʛʥʠʪʳ. ʆʥʠ ʩʦʟʜʘʶʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʝ ʢʦʣʴʮʫ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʄʥʦʛʠʝ ʦʰʠʙʦʯʥʦ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʠ ʤʘʛʥʠʪʳ ʫʩʢʦʨʷʶʪ ʯʘʩʪʠʮʳ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʥʝ ʪʘʢ. ʆʥʠ ʣʠʰʴ 
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ʤʝʥʷʶʪ ʠʭ ʪʨʘʝʢʪʦʨʠʶ, ʟʘʩʪʘʚʣʷʷ ʜʚʠʛʘʪʴʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʦʜʥʘʢʦ ʥʝ ʫʩʢʦʨʷʶʪ ʠʭ. ʉʘʤʦ 

ʫʩʢʦʨʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʛʦʥʥʳʭ ʧʨʦʤʝʞʫʪʢʘʭ. 
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DIGITAL SUBSTATIONS. STAGES OF DEVELOPMENT  

 
ɸשʜʘʪʧʘ: 35-750 ʢɺ פʉ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʦʙʘʣʘʫʜʳש ᴇʟʛʝʨʪʽʣʛʝʥ ʥʦʨʤʘʣʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʩʘʥʜʳץ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨסʘ (ʉפʉ) ץʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨ ʢʝʣʪʽʨʽʣʛʝʥ, ʉפʉ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ, ʄʕʂ 61850 ʩʪʘʥʜʘʨʪʳʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ײץʨʳʣסʳʣʘʨʜʳ 

 ʪʘʨʳץʰʳʣʳץʘʨʪʳ שʉ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫʜʽפʘʥ. ʉסʘʨʘʩʪʳʨʳʣץ ʘʣʘʨʳץʩײʦʣʜʘʥʫ ʥץ

ʞᴅʥʝ ʦʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʧʨʦʙʣʝʤʘʣʘʨ ʘʪʘʧ ᴇʪʽʣʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʉʘʥʜʳץ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨ, ʄEʂ 61850 ʩʪʘʥʜʘʨʪʳ, ʩʘʥʜʳץ ᴇʣʰʝʫ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʣʘʨʳ 

Abstract: the main requirements for digital substations (DSS) are given in accordance 

with the amended Technological Design Standards for 35-750 kV Substation, the options for 

using digital substation technologies, devices that meet the requirements of the IEC 61850 

standard are considered. The advantages of introducing digital  technologies and related 

problems are noted. 

Key words: digital substations, IEC 61850 standard, digital instrument transformers. 

ɸʥʥʦʪʘʮʠʷ: ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʮʠʬʨʦʚʳʤ ʧʦʜʩʪʘʥʮʠʷʤ (ʎʇʉ) 

ʩʦʛʣʘʩʥʦ ʠʟʤʝʥʝʥʥʳʤ ʅʦʨʤʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʉ 35-750 ʢɺ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʎʇʉ, ʫʩʪʨʦʡʩʪʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61850. ʆʪʤʝʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʎʇʉ 

ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʧʦʜʩʪʘʥʮʠʠ, ʩʪʘʥʜʘʨʪ ʄʕʂ 61850, ʮʠʬʨʦʚʳʝ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ. 

 

Introduction.  

The introduction of digital technologies in the system of collecting and processing 

information, control and automation of substations is relevant for the energy industry. The 

development of digital technologies significantly improves the quality of industrial processes 

through the use of ultra-precise measurement methods and their processing, as well as reducing 

the occupied area and increasing the level of safety for maintenance personnel at electric power 

enterprises, and increasing labor productivity [1]. 

Currently, there are open standards that have reached a level where different 

manufacturers interact on a common platform. The technology of complete digitization of 
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information of the power system, as well as the speed and performance of information exchange, 

provide real-time performance with greater accuracy and open up opportunities for a digital 

substation. 

Digital substations have appeared over the past two decades. The introduction of a 

microprocessor into automation, protection and control of a substation has revolutionized the 

utility industry. The push from the "conventional network" to the "smart network" has allowed 

the digital world to expand significantly beyond the traditional sphere of protection, management 

and control and data collection. The ideal vision of knowing all aspects of each substation 

integrated into an intelligent network opens up the opportunity to have information at our 

fingertips, which indicates the relevance of this topic. 

1. The main material of the article. 

Digital substation analysis, digital substation and its advantages. "A digital substation 

is a substation equipped with a complex of digital devices that ensure the functioning of relay 

protection and automation systems, electricity metering, automated process control systems, 

emergency event registration according to the IEC 61850 protocol. A digital substation has 

numerous advantages over a traditional substation" [2]. 

These include:  

ī easier installation (much less wiring);  

ī compatibility between devices produced by different manufacturers;  

ī increased reliability;  

ī improved measurement accuracy and information recording;  

ī improved commissioning and operation;  

ī easy activation of modern electronic CT and VT sensors;  

ī higher electromagnetic compatibility performance and circuit isolation.  

 The goals of creating a digital substation: 

 1) Increased reliability and availability. Extensive self-diagnosis capabilities of digital 

devices guarantee maximum availability of the substation, as well as a full set of functions: any 

decrease in the performance of the asset is determined in real time. The internal redundancy built 

into the system can be used to self-complete incorrect operation and allows troubleshooting 

without the need for a primary system failure.  

2) Optimized operation of assets. Intelligence in the digital circuits of substations allows 

for careful monitoring of the load capacity of the plant's equipment, based on their design 

estimates. This dynamic load analysis means that lines, cables, transformers and other network 

equipment can operate closer to their boundaries.  

3) Increased security. Removal of wired inter-node ʉT circuits (Current Transformer) 

reduces the risk of fatal injury due to unintentional opening of the circuit by personnel; The 

absence of oil in transformers reduces the risk of explosion; Advanced self-monitoring of 

substation assets ensures that they operate within safe limits.  

4) Reduced maintenance costs. The digital substation carefully monitors all substation 

assets in terms of operating conditions, effective load capacity and asset condition indicators. 

Intelligent systems analyze data and provide recommendations for maintenance and repair 

actions. This allows you to switch to predictive maintenance, avoid unforeseen failures and 

emergency repair costs. 

5) Optimization of investments. Capital expenditures on investment projects have been 

reduced in many areas: saving time required for the design and installation of substations; 

reduced real estate needs; copper cables are reduced by 80% due to the use of optical fiber; asset 

optimization tools allow you to accelerate the targeting of weak areas that need to be 

strengthened, which reduces operating costs. 

6) Simple modernization and expansion of existing substations. Interactive solutions and 

the use of fiber optics instead of copper wires reduce the duration and costs of the absence of 
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substations at the stage of restoration of secondary equipment. This also applies to expansion 

works. 

7) Standardization and compatibility. Being compatible with IEC 61850, digital solutions 

and substations are designed to ensure compatibility with equipment from other suppliers, with a 

high degree of standardization at the interface level of secondary equipment systems. 

8) Improved communication capabilities. Data exchange between smart devices, inside 

and between subsystems, is optimized via Ethernet communication. Intelligent local and 

broadband control units allow data exchange between voltage levels inside substations and 

between substations. Direct communication between substations without the need for transit 

through the control center reduces response time, allowing fast real-time applications. 

Evolution of substations 

At the moment, there are three substations: traditional, modern and digital. Let's look at 

each of them in more detail. 

1) Traditional. At this stage, the control and protection of intelligent electrical devices 

(IEDs), as a rule, were devoted to one specific function. Thousands of copper wires are needed to 

transmit signals, i.e. to connect the main unit, other means of protection (for example, blocking) 

and at the station level. Most of the substations operating today are built on the basis of 

traditional technologies. 

2) Modern. Today, most of the new substations are modern. They are equipped with an 

Ethernet communication standard between the protection level and the control level of the 

station. Intelligent electrical devices are a multifunctional unit that performs many functions in 

parallel, but communication at the process level is still carried out using thousands of copper 

wires. 

3) Digital. The digital communication technology currently being implemented up to the 

process level eliminates thousands of copper wires between the process and the protection level. 

It paves the way for monitoring, diagnostics and asset health. Replacing large-sized traditional 

transformers with small precision sensors and combining functions previously stored separately 

can significantly reduce the amount of tracking. The tires at the stations and technological levels 

comply with the international standard IEC 61850. 

Architecture of digital substations 

Let's consider the structure of a digital substation in more detail (picture - 1). 
 

 
 

Picture ï 1. Digital substation structure 
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There are 3 hierarchical levels of substation.  

ī Process level. The process level is at the bottom of the hierarchy. It includes all 

primary devices such as high voltage or medium voltage switchgear and transformers. It also 

contains process interface devices such as integration modules and interlocking devices 

(intelligent electronic devices);  

ī The level of connection. This level includes all control and protective IEDs. Electronic 

equipment for monitoring, protection, communication and other functions such as monitoring 

and diagnostics is often referred to as secondary equipment;  

ī Station level. The station level mainly includes equipment for controlling and 

protecting the station, an HMI station, interference recorders and data transmission methods, for 

example, to a network control center. Other important functions, such as powering the auxiliary 

station, are not explicitly mentioned. 

Key Components 

By taking the various elements required from the substation (circuit breakers, protection 

relays, voltage transformers and current transformers, etc.) and connecting them using optical 

fiber, the physical implementation of the substation becomes easier, while at the same time 

increasing reliability and clarity. Compared to a traditional substation, where everything is 

connected to hundreds of individual copper cables, the advantages become obvious. 

Digitization affects all relevant components and aspects of the substation. In order to 

fully deploy its benefits for the owner and operator, the functions of a digital substation must be 

planned and designed at the specification stage. 

This ensures a significant increase in productivity in the medium term due to more 

efficient use of assets and energy interaction between various departments, usually such as plant 

management, automation and protection" [3]. 

Digital substations consist of several key components and elements: 

ī Intelligent electronic devices (IEDs); 

"The primary devices of the substation (protection relays, load-regulating devices 

(LRDs), current transformers, etc.) are implemented as intelligent electronic devices (IEDs). 

These devices can communicate with each other (and control a higher-level substation) via the 

61850 optical network" [4,5]. 
 

 
 

Picture - 2. Intelligent electronic relay device ï REF615 

 

ī General object-oriented event at a substation (GOOSE); 

The 61850 optical network operates using the Ethernet protocol. Within this framework, 

traditional digital signals are transmitted using a common object-oriented substation event 

(GOOSE). GOOSE is a specific data formatting that allows you to transmit protection status 

signals for a period of time less than 4 ms. This is important to ensure reliable and timely 

operation of the intelligent electronic devices  (IEDs); 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

128 

ī Station and process bus; 

These two communication buses allow signals to be exchanged between the layer IED 

levels and the station (station bus) and the layer IED level and the system equipment, devices 

and converters (process bus). 

ī GPS watch; 

An important requirement of a digital substation is the precise preservation of time. This 

not only protects security functions at the required times, but also synchronizes substations at 

different locations so that events and activity logs can be compared and outage events analyzed. 

A preferred approach to achieving this is to use a GPS clock to transmit time 

synchronization signals to the IED using Simple Network Time Protocol (SNTP). 
 

 
 

Picture ï 3. GPS watch 

 

ī Analog signal converters; 

Split modules collect signals for various items of equipment and converters. These 

signals are then transmitted via the process bus to other devices. The fusion unit is an interface 

between traditional analog signals and compartment controllers and protective relays. 
 

 
 

Picture - 4. Analog signal converter 
 

ī Electronic fiber-optic current and voltage transformers; 

A growing trend in digital substation is the use of optical current and voltage converters 

(sometimes called nonïtraditional measuring transformers - NCIT). These devices work by 

measuring changes in the optical characteristics 

of fibers in the presence of electric and magnetic fields. The converters are capable of 

measuring current and voltage. 

Since the signals are generated and transmitted using optical fiber, the converter signals 

are not subject to voltage drop problems and electromagnetic interference that can affect 

conventional equipment. Optical converters also have a smaller size, have improved linear 

characteristics and reproduce the primary signal more accurately 

 

 
 

Picture - 5. Magneto-optical current transformer 
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ī Digital measuring system of a new generation of digital substation. 

The new generation of digital substation is a summary and improvement of earlier digital 

substations over the past 5 years. As part of the substation's operation function, the electricity 

metering system must adapt to the requirements of a new generation intelligent substation, which 

is a more intelligent, complete digital technology, networked and integrated. Thanks to the 

possibilities of digitized, simple information exchange and equipment sharing, a digital 

measuring system is an inevitable choice for a new generation intelligent substation. 

2. Overview of global trends in digital substation development  

Digital Substation: USA TVA Bradley  

"On April 28, the world of automation and protection took a giant step forward when the 

Tennessee Valley Authority (TVA) opened its Bradley substation. This event marked the first 

substation conforming to the IEC 61850 standard, where all the available functions promised by 

the communication standard were implemented, and they proved their operability at a 500 kV 

transmission substation. 

Siemens has provided SIPROTEC protective relays and hardware and software for 

automation of SICAM PAS substations. The Siemens configuration software, DIGSI, set early 

standards and was the first commercially available IEC 61850 configuration tool. 

SIPROTEC relay security features include the ability to ensure that only authorized IEC 

61850 clients can access the relay in this highly secure network. 

With many years of experience and many IEC 61850 compliant substations around the 

world, Siemens has taken a leading role in the Bradley project team to help Bradley succeed. As 

a result, TVA currently has the most cost-effective transmission protection and control design in 

the United States. 

TVA has completed the tasks assigned to Bradley: using IEC 61850 standards to reduce 

the number of wires, components and connections in the substation protection control room 

design; use vendor-to-vendor communication functions to further reduce wire connections and 

maintain redundancy benefits without single-mode failure problems; and reduce costly cables 

and wiring between switchboard switches and control room. 

"Siemens has played a significant role in this development, which began in 2004 as a 

concept and became a reality in 2008," said Kevin Sullivan, Vice President and CEO of Siemens 

Power Transmission & Distribution, Inc., "Siemens has taken a leading role in the technical 

implementation of the IEC 61850 standard and advised other suppliers during the 

implementation." 

During the final commissioning of the Siemens SIPROTEC relays, the project team was 

identified and alerted about numerous problems in the critical communications infrastructure, 

which consists of various third-party communication equipment and relays from several 

suppliers in addition to Siemens components. 

The monitoring program in the SIPROTEC relay detected missing information caused by 

problems in fiber-optic installations, and found problems in the settings of communication 

switches that did not filter the circulating telegrams from the system. It provides important 

information about the status of wired connections, which are now performed through the 

exchange of messages about object-oriented substation events (GOOSE) in the communication 

network. 

According to TVA Protection and Control Manager Jim Kurtz, the TVA Bradley 

substation installed many "firsts", including the first implementation of 500 kV transmission, for 

the first time the utility acted as an integrator, for the first time GOOSE messages were used for 

safe high-speed shutdown, and for the first time GOOSE messages between relays from different 

manufacturers were used to implement protection and control logic. 

"The successful implementation of IEC 61850 has become a reality. Short-term, cost-

effective, repeatable and flexible protection and control systems can now be designed and 

implemented at the highest voltage levels"[6]. 
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Digital substation: Spain Alcala de Henares 

Devices from various manufacturers were used in the implementation of the project. A 

feature of this project was the experimental implementation of the process bus in terms of the 

transmission of discrete information. The RPA and automated process control systems at the 

substation can be divided into 4 levels: 

ī Upper level; 

ī Station level; 

ī Connection level, including MPRZA devices and connection controllers; 

ī Field level, including devices installed on the switchgear. 

Remote USO modules were installed on the switchgear in close proximity to the 

switching devices 

(MicroRTU), which were connected using optical cables to switches installed in the 

OPU. All information about the status of switching devices, as well as commands for controlling 

switching devices, were transmitted via digital communication channels (using GOOSE 

messages). Only the simplest logic was implemented on MicroRTU in order to increase the 

reliability of these devices. Operational blocking functions have been implemented in 

connection-level devices. 

The following types of information flows were implemented at the substation: 

ī Vertical GOOSE for information exchange between MicroRTU and connection level 

devices; 

ī Diagonal GOOSE for the exchange of information between the MicroRTU of one 

connection and the protection and control devices of the other connection (for example, to 

quickly inform these devices about the failure of the switch) ; 

ī Horizontal GOOSE for the exchange of information between devices of the connection 

level (for the purposes of organizing operational locks, starting an oscilloscope, etc.) ; 

ī Transfer of dynamic information via the MMS protocol from the connection level 

devices to the station level; 

ī Control commands from the station level to the connection level via the MMS protocol. 

The control commands passed through the connection controllers, which translated these 

commands into GOOSE messages for MicroRTU, which made it possible to implement the 

functions of operational blocking at the level of the connection controllers. 

Digital current and voltage transformers have not been implemented at the Alcala de 

Henares substation. However, the project is extremely interesting from the point of view of using 

the process bus to transmit discrete information. 

Digital Substation in China  

"In 2009, a strategy was proposed to create a "strong and smart grid" to use a number of 

energy resources to promote sustainable and rapid economic development in China. A strong and 

intelligent network characterized by information, automation and interaction was conceived as 

part of a reliable ultra-high voltage (UHV) power grid functioning as its backbone network, and 

the remaining lower voltage networks function as support networks to offer a comprehensive 

information and communication platform. This platform will contain six components of the 

power system: generation, transmission, conversion, distribution, consumption and dispatching. 

As a result, the idea was that the flow of energy, the flow of information and the flow of services 

would all be closely integrated to provide a reliable, reliable, efficient, environmentally friendly, 

open and interactive modern network. 

Before offering a powerful and intelligent network, China entered the era of digital 

substation. The focus of the digital substation is more digital measurement and unified modeling 

based on the IEC 61850 standard, rather than intelligent functions, but its ultimate goal is 

intelligence. However, an intelligent substation must meet higher requirements than a digital 

substation. Based on this, in 2009, the State Grid Corporation of China (SGCC) began 

construction of pilot projects of intelligent substations with the participation of 24 local grid 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

131 

companies covering voltage levels of 66-750 kV. These intelligent substations had an air-

insulated substation (AIS), a gas-insulated substation (GIS) and a hybrid gas-insulated substation 

(HGIS), as well as outdoor, indoor and underground substations. By the end of 2012, 47 pilot 

projects of the intelligent substation were completed and put into operation. In the process, 

considerable experience was gained in the creation and operation of these pilot projects, and as a 

result, a standard system was created. By 2011, China had entered the stage of integrated 

construction of intelligent substations, and by the end of 2013 there were more than 2,000 

intelligent substations in China" [7]. 

The first digital substation in TransGrid ï Australia  
Currently, IEC 61850 has been adopted "almost unequivocally" as the preferred standard 

for communication at substations. The degree of use of this standard in most installations around 

the world is at the "station bus" level. It is envisaged that numerous advantages can be obtained 

if  the process values are digitized as close as possible to the source and used in an integrated 

automation system. TransGrid conducted an extensive evaluation of the substation secondary 

system project based on the implementation of IEC 61850 at the station and process bus level, 

which led to the economic justification of full digitization. The first substation to implement this 

technology is the Avon 330 kV switching station. In Avon, unifying devices are installed in 

outdoor cells; digitized signals are then transmitted to substation systems. Special attention was 

paid to standardization and reusable design - these are some of the most important factors that 

ensure cost reduction. The study describes some design principles, estimated cost savings, and 

lessons learned. The authors suggest that the implemented digital substation technology can lead 

to a significant reduction in costs in the "green field" area, as well as in the construction of the 

"brown field", and pave the way for effective integration of asset monitoring systems. 

Security and control systems have evolved from separate units for each function and 

wired connection into highly integrated digital devices. This helped to reduce the number of 

boxes, connections and eventually led to compact panels. This technological evolution has 

reduced capital expenditures on materials for the green field, as well as on projects to 

expand/replace protection and control. With maturity in design, the advantages along this axis 

seem to be plateauing. Now the quest is how to achieve further cost reduction. The IEC 61850 

standard offers numerous advantages throughout the life cycle of automation systems - from 

design and engineering to deployment and operation. Unlike the data exchange protocol, IEC 

61850 covers a whole range of processes, such as design, tools, verification, etc. Utilities and 

industries around the world have adopted IEC 61850 quite well. However, the implementation is 

mainly focused on the "compartment level" and "station level". 

A digital substation, in which the primary process data (currents, volts, state, etc.) are 

digitized next to the source, has a huge potential to reduce capital and operating costs. 

"The digital substation, Avon, is the culmination of TransGrid's efforts to find a solution 

that can provide low-cost secondary system asset recovery projects with a service life of 20 

years, as well as provide cost-effective connections for renewable connection projects. The ever-

increasing penetration of renewable/low inertia sources creates various problems for the 

protection system, and digital substation technology helps to prepare for such an energy 

transition. 

Description of the digital substation project in Australia 

The 330 kV Avon switching station is located 100 km south of Sydney and combines 

three 330 kV transmission lines. 

The Avon substation secondary Systems project provides for the replacement of all cable 

and auxiliary equipment, including protection, control, accounting and condition monitoring 

systems. The project does not provide for the replacement of batteries, chargers, an AC/DC 

distribution system and a backup generator. Since the substation was built with straight cables 

without conduits, there is no cable infrastructure. New cable infrastructure should be added to 

the site during the construction phase. 
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Avon substation was chosen as the first site for the introduction of digital substation 

technology due to: 

ī Its small size; 

ī A minimum variety of design standards that require implementation; 

ī Its proximity to Sydney and maintenance points; 

ī The replacement kit includes cables and all secondary systems" [8]. 

Conclusions: 

As the experience of foreign countries shows, the installation of systems based on the 

international standard IEC 61850 reliability of digital systems requires careful attention. In order 

to ensure increased reliability of digital systems, they must pass various tests and tests in order to 

comply with the standard. By creating a special certification center that will be able to perform 

full testing for compliance with the standard of various types of equipment, it is possible to solve 

problems with reliability and testing. All equipment must be tested, but first of all digital sources 

of information. To eliminate these problems, it is necessary to create a pilot version of a digital 

substation that will comply with all requirements. New digital equipment should be installed in 

accordance with IEC 61850. This pilot version will solve a set of tasks: 

ī Perform tests of new digital equipment; 

ī To check the substation for management and data collection; 

ī To check the IED for compatibility; 

ī To evaluate the safety and reliability of the system; 

ī Perform tests on the speed of data transmission. 
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ʀʉʇʓʊAʅʀɽ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ɸʇʇɸʈɸʊʆɺ ʅɸ ʉʊʆʁʂʆʉʊʔ ʇʈʀ 

ʉʂɺʆɿʅʓʍ ʊʆʂAʍ ʂʆʈʆʊʂʆɻʆ ɿAʄʓʂAʅʀʗ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʢװʰ ʪʨʘʥʩʬʦʨʤʘʪʦʨʣʘʨʳ ʦʨʘʤʘʣʘʨʳʥʳץ שʳʩץʘ ʪײʡʳץʪʘʣʫ 

ʪʦʢʪʘʨʳʥʳש ᴅʩʝʨʽʥʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘʣʳץ ʪᴇʟʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤᴅʩʝʣʝʩʽʥʝ 

ʘʨʥʘʣסʘʥ. פʳʩץʘ ʪײʡʳץʪʘʣʫ ʪʦʢʪʘʨʳ ʘʨץʳʣʳ ʢʝʜʝʨʛʽʛʝ ʩʳʥʘʫ ʨʝʞʠʤʜʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘʣʳץ ʩʳʥʘץʪʘʨ, ץʳʩץʘ ʪײʡʳץʪʘʣʫ 

ʪʦʢʪʘʨʳ, ץʳʩץʘ ʪײʡʳץʪʘʣʫ ʪʦʛʳ. 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʪʦʡʢʦʩʪʠ ʦʙʤʦʪʦʢ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʞʠʤʳ ʠʩʧʳʪaʥʠʡ ʥa ʩʪʦʡʢʦʩʪʴ ʧʨʠ ʩʢʚʦʟʥʳʭ ʪʦʢaʭ ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ, ʪʦʢʠ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʩʢʚʦʟʥʦʡ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 

Annotation. The article is devoted to the issue of ensuring the electrodynamic resistance 

of the windings of power transformers to the effects of short-circuit currents. The modes of 

resistance tests for through short-circuit currents are considered. 

Keywords: transformer, electrodynamic tests, short-circuit currents, through-current 

short-circuit. 

 

ʉʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ aʧʧaʨaʪa ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚʳʜʝʨʞʠʚaʪʴ ʙʝʟ 

ʧʦʚʨʝʞʜʝʥʠʡ ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʢa ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ ʭaʨaʢʪʝʨʠʟʫʝʪʩʷ ʧʦʥʷʪʠʷʤʠ 

ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʦʡ ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ aʧʧaʨaʪa ʧʨʠ ʩʢʚʦʟʥʳʭ 

ʪʦʢaʭ ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ. 

ʊʷʛʦʚʳʝ ʪʨaʥʩʬʦʨʤaʪʦʨʳ ï ʥaʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʵʣʝʤʝʥʪʳ ʚ 

ʩʠʩʪʝʤʝ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʩʥaʙʞʝʥʠʷ. ʅaʠʙʦʣʝʝ ʦʧaʩʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʝʜʦʦʪʧʫʩʢa ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʬʠʥaʥʩʦʚʳʭ ʧʦʪʝʨʴ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪaʥʦʚʣʝʥʠʷ 

ʪʨaʥʩʬʦʨʤaʪʦʨʥʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚaʥʠʷ ï ʵʪʦ ʠʤʝʥʥʦ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʤʦʪʦʢ 

ʩʠʣʦʚʳʭ ʪʨaʥʩʬʦʨʤaʪʦʨʦʚ.  

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʘʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʙʦʡ ʚʠʪʢʦʚʦʡ 

ʠʟʦʣʷʮʠʠ ʚ ʨʝʟʫʣʴʪaʪʝ ʜʝʩʪʨʫʢʮʠʠ ʠʟʦʣʷʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʢʩʧʣʫaʪaʮʠʦʥʥʳʭ 

ʬaʢʪʦʨʦʚ ʠ ʜʝʡʩʪʚʠʷ ʯaʩʪʠʯʥʳʭ ʨaʟʨʷʜʦʚ ʚ ʤʝʩʪʝ ʙʫʜʫʱʝʛʦ ʧʨʦʙʦʷ.  

ɺʪʦʨaʷ ʨaʩʧʨʦʩʪʨaʥʝʥʥaʷ ʧʨʠʯʠʥa ï ʥʝʜʦʩʪaʪʦʯʥaʷ ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢaʷ ʩʪʦʡʢʦʩʪʴ 

ʦʙʤʦʪʦʢ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟaʤʳʢaʥʠʠ, ʢʦʪʦʨaʷ ʧʨaʢʪʠʯʝʩʢʠ ʩʨaʟʫ ʧʨʠʚʦʜʠʪ ʢ aʚaʨʠʡʥʦʤʫ 

ʚʳʭʦʜʫ ʪʨaʥʩʬʦʨʤaʪʦʨa ʠʟ ʩʪʨʦʷ ʩ ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ɺ ʤʝʩʪʝ ʜʝʬʦʨʤaʮʠʠ 

ʦʙʤʦʪʦʢ ʚʦʟʤʦʞʥʦ ʪaʢʞʝ ʦʙʨaʟʦʚaʥʠʝ ʦʯaʛa ʩ ʦʩʣaʙʣʝʥʥʦʡ ʠʟʦʣʷʮʠʝʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚaʪʴ ʤʥʦʛʦ ʣʝʪ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨaʟʚʠʪʠʝʤ ʯaʩʪʠʯʥʳʭ ʨaʟʨʷʜʦʚ, ʧʨʠʚʦʜʷʱʠʤ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʧʨʦʙʦʶ ʠʟʦʣʷʮʠʠ ʠ ʚʠʪʢʦʚʦʤʫ ʟaʤʳʢaʥʠʶ[1]. 

ʇʦ ʩʪaʪʠʩʪʠʢʝ, ʧʨʠʤʝʨʥʦ 30% ʦʙʱʝʛʦ ʯʠʩʣa ʦʪʢʣʶʯʝʥʠʡ ʪʨaʥʩʬʦʨʤaʪʦʨʦʚ 

ʥaʧʨʷʞʝʥʠʝʤ 110-500 ʢɺ ʠ ʤʦʱʥʦʩʪʴʶ 63 ʄɺA ʠ ʙʦʣʝʝ ʥa ʧʨʝʜʧʨʠʷʪʠʷʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʤʝʞʩʠʩʪʝʤʥʳʭ ʩʝʪʝʡ ʩʚʷʟaʥʳ ʠʤʝʥʥʦ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʢʦʨʦʪʢʠʤʠ ʟaʤʳʢaʥʠʷʤʠ.  

ʆʜʥʠʤ ʠʟ ʩaʤʳʭ ʥaʜʝʞʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʦʡʢʦʩʪʠ ʢ ʪʦʢaʤ 

ʂɿ ʩʯʠʪaʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪaʥʠʡ. ʅaʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʠʩʧʳʪaʥʠʡ ʥa ʩʪʦʡʢʦʩʪʴ ʢ ʪʦʢaʤ 

ʂɿ ʠ ʦʧʳʪ ʦʙʩʣʝʜʦʚaʥʠʡ ʚ ʵʢʩʧʣʫaʪaʮʠʠ ʧʦʢaʟʳʚaʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʚʠʜaʤʠ ʧʦʪʝʨʠ 

ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ ʦʙʤʦʪʦʢ ʷʚʣʷʶʪʩʷ ʦʩʝʚʳʝ ʠ ʨaʜʠaʣʴʥʳʝ ʦʩʪaʪʦʯʥʳʝ 
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ʜʝʬʦʨʤaʮʠʠ, ʧʦʣʝʛaʥʠʝ ʦʙʤʦʪʦʯʥʦʛʦ ʧʨʦʚʦʜa, ʩʢʨʫʯʠʚaʥʠʝ ʠʣʠ ʨaʩʢʨʫʯʠʚaʥʠʝ ʦʙʤʦʪʦʢ ʠ 

ʜʨ. 

ʕʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʠʝ ʠʩʧʳʪaʥʠʷ ʩʠʣʦʚʳʭ ʪʨaʥʩʬʦʨʤaʪʦʨʦʚ ʥa ʩʪʦʡʢʦʩʪʴ ʦʙʤʦʪʦʢ 

ʧʨʠ ʧʨʦʪʝʢaʥʠʠ ʩʢʚʦʟʥʳʭ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʂɿ) ʩʣʫʞaʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʥaʜʝʞʥʦʩʪʠ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ 

ʵʣʝʢʪʨʦʩʥaʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [1]. 

ʉʫʪʴ ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʠʭ ʠʩʧʳʪaʥʠʡ ʪʨaʥʩʬʦʨʤaʪʦʨʦʚ ʟaʢʣʶʯaʝʪʩʷ ʚ ʩʦʟʜaʥʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚa ʟaʯʝʪʥʳʭ ʦʧʳʪʦʚ ʂɿ (ʢaʢ ʧʨaʚʠʣʦ, 5õ6) ʫʩʣʦʚʠʡ, 

ʤaʢʩʠʤaʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʪʦʤʫ, ʯʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩ ʪʨaʥʩʬʦʨʤaʪʦʨʦʤ ʟa ʧʝʨʠʦʜ 

ʝʛʦ ʵʢʩʧʣʫaʪaʮʠʠ ʚ ʨʝʟʫʣʴʪaʪʝ ʚʦʟʤʦʞʥʳʭ aʚaʨʠʡʥʳʭ ʩʠʪʫaʮʠʡ. ɺ ʢʦʤʧʣʝʢʩ ʠʩʧʳʪaʥʠʡ 

ʚʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʚaʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʪʨaʥʩʬʦʨʤaʪʦʨa, ʚ ʯaʩʪʥʦʩʪʠ ʦʙʤʦʪʦʢ, 

ʚ ʧʨʦʮʝʩʩʝ ʦʧʳʪʦʚ ʂɿ ʠ ʦʢʦʥʯaʪʝʣʴʥʦʝ ʟaʢʣʶʯʝʥʠʝ ʦ ʨʝʟʫʣʴʪaʪaʭ ʠʩʧʳʪaʥʠʡ ʫʞʝ ʧʦʩʣʝ 

ʨaʟʙʦʨʢʠ ʪʨaʥʩʬʦʨʤaʪʦʨa ʥa ʟaʚʦʜʝ-ʠʟʛʦʪʦʚʠʪʝʣʝ. 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʢʚʦʟʥʦʛʦ ʪʦʢa ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ aʧʧaʨaʪ 

ʜʦʣʞʝʥ ʦʩʪaʪʴʩʷ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʜaʣʴʥʝʡʰʝʡ ʨaʙʦʪʳ.  

ʕʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢaʷ ʩʪʦʡʢʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ aʧʧaʨaʪa ʭaʨaʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥaʯʝʥʠʝʤ ʥaʠʙʦʣʴʰʝʛʦ ʧʠʢa ʩʢʚʦʟʥʦʛʦ ʪʦʢa ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ (ʥʦʤʠʥaʣʴʥʦʛʦ 

ʢʨaʪʢʦʚʨʝʤʝʥʥʦʛʦ ʚʳʜʝʨʞʠʚaʝʤʦʛʦ ʪʦʢa), ʨaʚʥʦʛʦ 2,55 Iʥʧ, ʛʜʝ Iʥʧ ï ʥaʯaʣʴʥʦʝ 

ʜʝʡʩʪʚʫʶʱʝʝ ʟʥaʯʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪaʚʣʷʶʱʝʡ ʥʦʨʤʠʨʦʚaʥʥʦʛʦ ʪʦʢa ʢʦʨʦʪʢʦʛʦ 

ʟaʤʳʢaʥʠʷ (ʥʦʤʠʥaʣʴʥʦʛʦ ʢʨaʪʢʦʚʨʝʤʝʥʥʦʛʦ ʚʳʜʝʨʞʠʚaʝʤʦʛʦ ʪʦʢa). ʇʨaʢʪʠʯʝʩʢʠ, ʵʪʦ 

ʤaʢʩʠʤaʣʴʥʦʝ ʟʥaʯʝʥʠʝ ʧʦʣʥʦʛʦ ʪʦʢa ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʤʝʩʪʦ ʯʝʨʝʟ 10 

ʤʩ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢ.ʟ. ʧʨʠ ʧʦʣʥʦʡ aʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪaʚʣʷʶʱʝʡ ʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʚʨʝʤʝʥʠ ʝʝ ʟaʪʫʭaʥʠʷ, ʨaʚʥʦʡ 45 ʤʩ, ʚʳʯʠʩʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʝ: 

 

( ) ʅʇʅʇM IʝIi 55,221 4510 =+= - .                                        (3.1) 

ʕʪʦʪ ʪʦʢ (ʪʦʢ ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ) ʦʧʨʝʜʝʣʷʝʪ ʤaʢʩʠʤaʣʴʥʦ 

ʚʦʟʤʦʞʥʳʝ ʤʝʭaʥʠʯʝʩʢʠʝ ʫʩʠʣʠʷ, ʚʦʟʥʠʢaʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʪʝʢaʥʠʷ ʪʦʢa ʧʦ 

ʪʦʢʦʚʝʜʫʱʝʤʫ ʢʦʥʪʫʨʫ, ʩʧʦʩʦʙʥʳʝ ʥʝ ʪʦʣʴʢʦ ʜʝʬʦʨʤʠʨʦʚaʪʴ ʪʦʢʦʧʨʦʚʦʜ ʠ ʦʧʦʨʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ aʧʧaʨaʪa, ʥʦ ʠ ʨaʟʨʫʰʠʪʴ aʧʧaʨaʪ.  

ʈʝʞʠʤʳ ʠʩʧʳʪaʥʠʡ ʥa ʩʪʦʡʢʦʩʪʴ ʧʨʠ ʩʢʚʦʟʥʳʭ ʪʦʢaʭ ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ. 

ʀʩʧʳʪaʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʪʨʝʭʬaʟʥʦʡ ʠʣʠ ʦʜʥʦʬaʟʥʦʡ ʩʭʝʤʝ ʦʪ ʠʩʪʦʯʥʠʢa, 

ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥa ʙʳʪʴ ʜʦʩʪaʪʦʯʥʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʝʢaʥʠʷ ʪʦʢʦʚ 

ʟaʜaʥʥʳʭ ʟʥaʯʝʥʠʡ ʠ ʜʣʠʪʝʣʴʥʦʩʪʝʡ.  

ʅaʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢa ʜʦʣʞʥʦ ʙʳʪʴ ʪaʢʠʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚaʣaʩʴ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʧʨʦʪʝʢaʥʠʷ ʪʦʢa, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʣʫʯaʝ ʦʩʣaʙʣʝʥʠʷ ʢʦʥʪaʢʪʥʦʛʦ ʥaʞaʪʠʷ ʠʣʠ ʨaʟʤʳʢaʥʠʷ 

ʢʦʥʪaʢʪʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʠʭ ʫʩʠʣʠʡ [2].  

ʀʩʧʳʪaʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ aʧʧaʨaʪʦʚ ʠ ʢʦʤʧʣʝʢʪʥʳʭ 

ʨaʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʪʨʝʭʧʦʣʶʩʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʱʝʤ ʢʦʞʫʭʝ 

(ʪʦʢʦʧʨʦʚʦʜʳ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʩʝʢʮʠʠ ʂʈʋʕ), ʧʨʦʚʦʜʷʪʩʷ ʚ ʪʨʝʭʬaʟʥʦʡ ʩʭʝʤʝ.  

ʀʩʧʳʪaʥʠʷ ʪʨʝʭʧʦʣʶʩʥʳʭ aʧʧaʨaʪʦʚ ʜʦʧʫʩʢaʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚ ʦʜʥʦʬaʟʥʦʡ ʩʭʝʤʝ, 

ʝʩʣʠ ʠʩʧʳʪaʪʝʣʴʥaʷ ʫʩʪaʥʦʚʢa ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʪʨʝʭʬaʟʥʳʝ ʠʩʧʳʪaʥʠʷ.  

ʇʨʠ ʦʜʥʦʬaʟʥʦʡ ʩʭʝʤʝ ʠʩʧʳʪʳʚaʶʪʩʷ ʜʚa ʩʦʩʝʜʥʠʭ ʧʦʣʶʩa ʠʣʠ ʦʜʠʥ ʧʦʣʶʩ ʩ 

ʦʙʨaʪʥʦʡ ʰʠʥʦʡ, ʨaʩʧʦʣʦʞʝʥʥʦʡ ʧaʨaʣʣʝʣʴʥʦ ʠʩʧʳʪʫʝʤʦʤʫ ʧʦʣʶʩʫ ʥa ʨaʩʩʪʦʷʥʠʠ, 

ʨaʚʥʦʤ ʥʦʨʤʠʨʦʚaʥʥʦʤʫ ʤʝʞʜʫʧʦʣʶʩʥʦʤʫ ʨaʩʩʪʦʷʥʠʶ.  

ʇʨʠ ʠʩʧʳʪaʥʠʠ ʪʨʝʭʧʦʣʶʩʥʳʭ aʧʧaʨaʪʦʚ ʚ ʪʨʝʭʬaʟʥʦʡ ʩʭʝʤʝ ʪʨʝʙʦʚaʥʠʷ ʢ 

ʟʥaʯʝʥʠʶ ʧʠʢa ʧʨʝʜʝʣʴʥʦʛʦ ʩʢʚʦʟʥʦʛʦ ʪʦʢa ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʜʝʨʞaʥʳ ʚ ʦʜʥʦʤ ʠʟ ʢʨaʡʥʠʭ 

ʧʦʣʶʩʦʚ.  

ɽʩʣʠ ʠʩʧʳʪaʪʝʣʴʥaʷ ʫʩʪaʥʦʚʢa ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯaʪʴ ʥʦʨʤʠʨʦʚaʥʥʳʝ ʧaʨaʤʝʪʨʳ 

ʪʦʢa ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ, ʜʦʧʫʩʢaʝʪʩʷ ʠʩʧʳʪaʥʠʷ ʚ ʦʜʥʦʤ ʩʦʚʤʝʱʝʥʥʦʤ ʦʧʳʪʝ ʟaʤʝʥʠʪʴ 

ʜʚʫʤʷ ʠʩʧʳʪaʥʠʷʤʠ:  



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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- ʧʫʪʝʤ ʧʨʦʧʫʩʢaʥʠʷ ʪʦʢa ʩ ʟaʜaʥʥʳʤ ʟʥaʯʝʥʠʝʤ ʥaʠʙʦʣʴʰʝʛʦ ʧʠʢa ʚ ʪʝʯʝʥʠʝ              

(0,03-0,1) ʩ.  

- ʧʫʪʝʤ ʧʨʦʧʫʩʢaʥʠʷ ʪʦʢa, ʩʨʝʜʥʝʢʚaʜʨaʪʠʯʥʦʝ ʟʥaʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠ ʚʨʝʤʷ 

ʧʨʦʪʝʢaʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟaʜaʥʥʳʤ ʟʥaʯʝʥʠʷʤ, a ʧʠʢ ʪʦʢa ʨaʚʝʥ ʥaʠʙʦʣʴʰʝʤʫ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʚ ʵʪʦʡ ʠʩʧʳʪaʪʝʣʴʥʦʡ ʫʩʪaʥʦʚʢʝ. 

ʀʩʧʳʪaʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʨʦʧʫʩʢaʥʠʷ ʯʝʨʝʟ ʚʢʣʶʯʝʥʥʳʡ ʠʩʧʳʪʫʝʤʳʡ aʧʧaʨaʪ 

ʧʨʠ ʣʶʙʦʤ ʚʳʙʨaʥʥʦʤ ʜʣʷ ʦʧʳʪa ʥaʧʨʷʞʝʥʠʠ ʯaʩʪʦʪʳ (50Ñ 5) ɻʮ ʪʦʢa ʢʦʨʦʪʢʦʛʦ 

ʟaʤʳʢaʥʠʷ ʩ ʥʦʨʤʠʨʦʚaʥʥʳʤʠ ʧaʨaʤʝʪʨaʤʠ.  

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪaʥʠʡ 

ʀʩʧʳʪʫʝʤʳʡ ʦʙʨaʟʝʮ ʫʩʪaʥaʚʣʠʚaʝʪʩʷ ʥa ʠʩʧʳʪaʪʝʣʴʥʦʤ ʧʦʣʝ ʥa ʩʦʙʩʪʚʝʥʥʦʡ 

ʦʧʦʨʝ (ʨaʤʝ) ʠʣʠ ʜʨʫʛʦʤ ʞʝʩʪʢʦʤ ʦʩʥʦʚaʥʠʠ. ʀʩʧʳʪaʥʠʷ ʜʦʧʫʩʢaʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʥa 

ʧʦʥʠʞʝʥʥʦʡ ʦʧʦʨʥʦʡ ʠʟʦʣʷʮʠʠ. ʂʦʥʬʠʛʫʨaʮʠʷ, ʩʝʯʝʥʠʝ ʪʦʢʦʚʝʜʫʱʝʛʦ ʢʦʥʪʫʨa ʠ 

ʨaʩʧʦʣʦʞʝʥʠʝ ʤʝʩʪ ʢʨʝʧʣʝʥʠʷ ʢʦʥʪʫʨa ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚaʪʴ ʪʨʝʙʦʚaʥʠʷʤ ʥʦʨʤaʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪaʮʠʠ. ʉʝʯʝʥʠʝ ʰʠʥ ʠʩʧʳʪaʪʝʣʴʥʦʛʦ ʪʦʢʦʚʝʜʫʱʝʛʦ ʢʦʥʪʫʨa 

ʚʳʙʠʨaʝʪʩʷ ʧʦ ʟʥaʯʝʥʠʶ ʪʦʢa ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʧʨʦʪʝʢaʥʠʷ ʩ 

ʫʯʝʪʦʤ ʥaʯaʣʴʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪa ʦʪ ʥaʛʨʝʚa ʧʨʠ ʥʦʤʠʥaʣʴʥʦʤ ʪʦʢʝ ʚ ʜʣʠʪʝʣʴʥʦʤ 

ʨʝʞʠʤʝ. ʊʦʢʦʚʝʜʫʱʠʡ ʠʩʧʳʪaʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʬʠʢʩʠʨʫʝʪʩʷ ʠʟʦʣʷʮʠʦʥʥʳʤʠ ʨaʩʧʦʨʢaʤʠ, 

ʩʪʷʞʢaʤʠ, ʫʩʪaʥʦʚʣʝʥʥʳʤʠ ʧʦʧʝʨʝʢ ʰʠʥ. ʂʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʫʶʱʠʭ ʨaʩʧʦʨʦʢ, ʩʪʷʞʝʢ ʠ 

ʨaʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʠʣʠʷʤʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢa 

ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ  [3].  

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʠʩʧʳʪaʥʠʡ ʧʦʣʥʦʩʪʴʶ ʩʦʙʨaʥʥʦʛʦ 

ʦʙʨaʟʮa ʠʣʠ ʝʛʦ ʧʦʣʶʩa ʜʦʧʫʩʢaʶʪʩʷ ʠʩʧʳʪaʥʠʷ ʧʦ ʯaʩʪʷʤ (ʵʣʝʤʝʥʪʳ ʧʦʣʶʩʦʚ, ʤʦʜʫʣʠ, 

ʙʣʦʢʠ); ʜʦʧʫʩʢaʶʪʩʷ ʠ ʜʨʫʛʠʝ ʦʪʩʪʫʧʣʝʥʠʷ ʦʪ ʪʨʝʙʦʚaʥʠʡ, ʥaʧʨʠʤʝʨ ʠʩʧʳʪaʥʠʷ aʧʧaʨaʪʦʚ 

ʙʝʟ ʧʨʠʚʦʜa, ʝʩʣʠ ʫʩʪaʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʤʝʭaʥʠʯʝʩʢʠʭ ʠ ʪʝʨʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ 

ʵʪʦʤ ʥʝ ʦʙʣʝʛʯaʶʪʩʷ.  

ʇʝʨʝʜ ʠʩʧʳʪaʥʠʷʤʠ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢa ʠʩʧʨaʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʤʝʭaʥʠʟʤa 

ʠʩʧʳʪʫʝʤʦʛʦ ʢʦʤʤʫʪaʮʠʦʥʥʦʛʦ aʧʧaʨaʪa ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨaʮʠʡ çʚʢʣʶʯʝʥʠʝ-

ʦʪʢʣʶʯʝʥʠʝè ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʦʢa ʚ ʮʝʧʠ. ɽʩʣʠ ʵʪa ʦʧʝʨaʮʠʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟaʪʝʣʴʥʦʡ, ʪʦ ʙʝʟ 

ʧʨʠʚʦʜa ʠʩʧʳʪʳʚaʪʴ aʧʧaʨaʪ ʥʝʣʴʟʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪaʥʠʡ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʧaʨaʤʝʪʨʳ ʠʩʧʳʪaʪʝʣʴʥʦʛʦ ʨʝʞʠʤa 

(ʟʥaʯʝʥʠʷ ʪʦʢa ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʭ ʧʨʦʪʝʢaʥʠʷ) ʩ ʧʦʤʦʱʴʶ ʦʩʮʠʣʣʦʛʨaʬa ʣʠʙʦ 

aʚʪʦʤaʪʠʟʠʨʦʚaʥʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʡ ʥa ʙaʟʝ ʧʝʨʩʦʥaʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨa.  

ʇʦʩʣʝ ʠʩʧʳʪaʥʠʡ aʧʧaʨaʪʦʚ, ʠʤʝʶʱʠʭ ʨaʟʤʳʢaʝʤʳʝ ʢʦʥʪaʢʪʳ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʨʦʚʝʨʢa ʜʝʡʩʪʚʠʷ ʠʭ ʤʝʭaʥʠʟʤʦʚ ʧʨʠ ʦʧʝʨʠʨʦʚaʥʠʠ ʧʨʠʚʦʜʦʤ ʠʣʠ ʚʨʫʯʥʫʶ (ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʚʦʜa). ʂʦʥʪaʢʪʳ ʜʦʣʞʥʳ ʨaʟʦʤʢʥʫʪʴʩʷ ʧʨʠ ʧʝʨʚʦʡ ʞʝ ʧʦʧʳʪʢʝ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʣaʚʥʦʡ ʪʦʢʦʚʝʜʫʱʝʡ ʮʝʧʠ ʥʝ ʜʦʣʞʥʦ ʫʚʝʣʠʯʠʚaʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʥa 20 %.  

ɼʣʷ ʟaʟʝʤʣʠʪʝʣʝʡ ʜʦʧʫʩʢaʝʪʩʷ ʥʝʟʥaʯʠʪʝʣʴʥaʷ ʧʨʠʚaʨʢa ʢʦʥʪaʢʪʦʚ. ʉʦʩʪʦʷʥʠʝ 

ʢʦʥʪaʢʪʦʚ ʦʮʝʥʠʚaʝʪʩʷ ʚʠʟʫaʣʴʥʳʤ ʦʩʤʦʪʨʦʤ, a ʝʩʣʠ ʵʪʦ ʩʣʦʞʥʦ, ʪʦ ʠʩʧʳʪaʥʠʝʤ ʥa ʥaʛʨʝʚ 

ʧʨʠ ʥʦʤʠʥaʣʴʥʦʤ ʪʦʢʝ.  

ʆʙʲʝʢʪ ʠʩʧʳʪaʥʠʡ ʩʯʠʪaʝʪʩʷ ʚʳʜʝʨʞaʚʰʠʤ ʠʩʧʳʪaʥʠʝ, ʝʩʣʠ ʧaʨaʤʝʪʨʳ 

ʠʩʧʳʪaʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʠʨʦʚaʥʥʳʤ ʟʥaʯʝʥʠʷʤ ʩ ʫʯʝʪʦʤ ʜʦʧʫʩʪʠʤʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʠ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪa ʠʩʧʳʪaʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʠ ʧʦʩʣʝ ʠʩʧʳʪaʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʦʚaʥʠʷʤ ʩʪaʥʜaʨʪa ʠʣʠ ʜʨʫʛʦʡ ʥʦʨʤaʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪaʮʠʠ ʥa aʧʧaʨaʪʳ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧa.  

ʀʩʧʳʪaʪʝʣʴʥʳʡ ʮʝʥʪʨ ʆAʆ çʅʀʀɺAè ʧʨʦʚʦʜʠʪ ʠʩʧʳʪaʥʠʷ ʥa ʩʪʦʡʢʦʩʪʴ ʧʨʠ 

ʩʢʚʦʟʥʳʭ ʪʦʢaʭ ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ aʧʧaʨaʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚaʥʠʝʤ 

ʫʜaʨʥʦʛʦ ʛʝʥʝʨaʪʦʨa ʠ ʧʦʥʠʞaʶʱʠʭ ʪʨaʥʩʬʦʨʤaʪʦʨʦʚ ʪʠʧa ʆʄʀ-10000/10 [3, 5].  

ʇʦʜʚʦʜ ʠʩʧʳʪaʪʝʣʴʥʦʛʦ ʪʦʢa ʦʪ ʚʳʚʦʜʦʚ ʧʦʥʠʞaʶʱʝʛʦ ʪʨaʥʩʬʦʨʤaʪʦʨa ʢ 

ʠʩʧʳʪʫʝʤʦʤʫ aʧʧaʨaʪʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʢʦʧʨʦʚʦʜʦʤ ʩ ʚʦʟʤʦʞʥʦ ʥaʠʤʝʥʴʰʠʤ 

ʠʥʜʫʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʥaʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚaʥʠʝʤ ʧaʢʝʪʦʚ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʤʝʜʥʳʭ ʰʠʥ. ʊʝʭʥʠʯʝʩʢʠʝ ʜaʥʥʳʝ ʠʩʧʳʪaʪʝʣʴʥʦʡ ʫʩʪaʥʦʚʢʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 
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ʠʩʧʳʪaʥʠʷ ʥa ʩʪʦʡʢʦʩʪʴ ʧʨʠ ʩʢʚʦʟʥʳʭ ʪʦʢaʭ ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʠ 

ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ aʧʧaʨaʪʦʚ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ ʩ ʥʦʨʤʠʨʦʚaʥʥʳʤʠ ʧaʨaʤʝʪʨaʤʠ 

ʚʧʣʦʪʴ ʜʦ ʪʦʢa ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ - 450 ʢA ʠ ʪʦʢa ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ - 

180 ʢA. ɺ ʢaʯʝʩʪʚʝ ʧʨʠʤʝʨa ʦʧʠʩaʥʳ ʠʩʧʳʪaʥʠʷ ʥa ʩʪʦʡʢʦʩʪʴ ʧʨʠ ʩʢʚʦʟʥʳʭ ʪʦʢaʭ 

ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ ʙʣʦʢa ʵʣʝʛaʟʦʚʦʡ ʷʯʝʡʢʠ ʚ ʦʙʱʝʤ ʢʦʞʫʭʝ ʥa ʥaʧʨʷʞʝʥʠʝ 110 ʢɺ.  

ʀʩʧʳʪaʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʨʝʭʬaʟʥʦʡ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥa ʨʠʩʫʥʢʝ 1. 

 

ʋɻ ï ʫʜaʨʥʳʡ ʛʝʥʝʨaʪʦʨ; ʆʄʀ ï ʧʦʥʠʞaʶʱʠʡ ʪʨaʥʩʬʦʨʤaʪʦʨ; 

ʆʀ ï ʦʙʲʝʢʪ ʠʩʧʳʪaʥʠʡ; ʊʊ ï ʪʨaʥʩʬʦʨʤaʪʦʨ ʪʦʢa 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤa ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪaʥʠʡ 

ʉʭʝʤa ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʦʙʲʝʢʪa ʠʩʧʳʪaʥʠʡ ʢ ʪʦʢʦʚʝʜʫʱʝʤʫ ʠʩʧʳʪaʪʝʣʴʥʦʤʫ 

ʢʦʥʪʫʨʫ ʧʨʠʚʝʜʝʥa ʥa ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ  2 - ʉʭʝʤa ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʦʙʲʝʢʪa ʠʩʧʳʪaʥʠʡ 

 

ʀʩʧʳʪaʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʙʝʟ ʟaʧʦʣʥʝʥʠʷ ʙʣʦʢʦʚ ʵʣʝʛaʟʦʤ ʨaʟʜʝʣʴʥʦ ʥa 

ʵʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʠ ʪʝʨʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ.  

ʕʣʝʢʪʨʦʜʠʥaʤʠʯʝʩʢaʷ ʩʪʦʡʢʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨaʟʮa ʧʨʦʚʝʨʷʣaʩʴ ʧʨʠ 

ʥʦʨʤʠʨʦʚaʥʥʦʤ ʟʥaʯʝʥʠʠ ʥaʠʙʦʣʴʰʝʛʦ ʧʠʢa ʪʦʢa, ʨaʚʥʦʛʦ 102 ʢA.  

ʊʝʨʤʠʯʝʩʢaʷ ʩʪʦʡʢʦʩʪʴ ʢʦʥʪaʢʪʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣa ʧʨʦʚʝʨʝʥa ʧʨʠ ʥʦʨʤʠʨʦʚaʥʥʦʤ 

ʟʥaʯʝʥʠʠ ʪʦʢa ï 40 ʢA ʠ ʚʨʝʤʝʥʠ ʧʨʦʪʝʢaʥʠʷ ʪʦʢa 3,1 ʩ (ʥʦʨʤʠʨʦʚaʥʥʦʝ ʟʥaʯʝʥʠʝ 3,0 ʩ), 

ʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʢʟT tI 2 =4900 ʢA2ʩ (ʥʦʨʤʠʨʦʚaʥʥʦʝ ʟʥaʯʝʥʠʝ tIT

2
=4800 ʢA2ʩ+10 %). 

ɺʳʚʦʜʳ. ɺ ʦʧʳʪaʭ ʧʨʠ ʧʨʦʪʝʢaʥʠʠ ʪʦʢa ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ ʥa ʦʙʲʝʢʪʝ 

ʠʩʧʳʪaʥʠʡ ʥʝ ʥaʙʣʶʜaʣʦʩʴ ʚʥʝʰʥʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʦʩʣʝ ʦʧʳʪʦʚ ʧʨʠ ʦʩʤʦʪʨʝ ʢʦʥʪaʢʪʦʚ ʥʝ 

ʙʳʣʦ ʦʙʥaʨʫʞʝʥʦ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʥʪaʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʝʤʧʝʨaʪʫʨa ʥaʛʨʝʚa 
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ʢʦʥʪaʢʪʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚaʣaʩʴ ʨaʩʯʝʪʥʳʤ ʧʫʪʝʤ. ʀʩʧʳʪʫʝʤʳʡ ʦʙʨaʟʝʮ ʠʩʧʳʪaʥʠʷ ʥa 

ʩʪʦʡʢʦʩʪʴ ʧʨʠ ʩʢʚʦʟʥʳʭ ʪʦʢaʭ ʚʳʜʝʨʞaʣ.  

 ʕʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʩʪʦʡʢʦʩʪʴ ʦʙʤʦʪʦʢ 

ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʩʢʚʦʟʥʳʭ ʪʦʢʦʚ ʂɿ ʩʣʫʞʘʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠʭ 

ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʩʝʪʝʚʳʭ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʤʝʪʦʜʦʚ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʬʝʢʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʜʦ, ʤʝʞʜʫ ʠ ʧʦʩʣʝ ʦʧʳʪʦʚ ʂɿ, ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʱʥʳʭ 

ʠ ʩʚʝʨʭʤʦʱʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʨʝʘʢʪʦʨʦʚ[5]. 
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ɸשʜʘʪʧʘ: ɹײʣ ʞײʤʳʩʪʘ 1 ʢɺ ʜʝʡʽʥʛʽ ʪʦʨʘʧʪʘʨʜʘ ץʫʘʪ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʰʳסʳʥʜʘʨʳʥ 
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ʙʘʪʘʨʝʷʣʘʨ ץʘʨʘʩʪʳʨʳʣסʘʥ. 1 ʢɺ ʜʝʡʽʥʛʽ ʪʦʨʘʧʪʘʨʜʘ ʨʘʜʠʘʣʜʳ ʞᴅʥʝ ʤʘʛʠʩʪʨʘʣʜʳ 

ʩײʣʙʘʣʘʨʜʘ ʙײʣ ײץʨʳʣסʳʣʘʨʜʳ ץʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ץʘʨʳʤʪʘʣʘʫ 

 ʪʠʧʽ שʙʘʪʘʨʝʷʣʘʨʜʳ ץʪʘʨʘʣʫʳ ʝʩʝʧʪʝʣʽʧ, ʢʦʥʜʝʥʩʘʪʦʨʣʳ שʫʘʪʳʥʳץ שʳʣʘʨʳʥʳסʨʳʣײץ

ʪʘשʜʘʣʜʳ.  

ʊװʡʽʥʜʽʢ ʩᴇʟʜʝʨ: פʘʨʳʤʪʘʣʘʫ ײץʨʳʣסʳʩʳ, ʵʥʝʨʛʠʷ ʞᴅʥʝ ץʫʘʪ ʰʳסʳʥʜʘʨʳ, ʵʣʝʢʪʨ 

ʪʦʨʘʧʪʘʨʳ, ץʫʘʪʪʘʨʜʳש ʪʘʨʘʣʫʳ, ץʫʘʪ ʢʦʵʬʬʠʮʠʝʥʪʽ, ʨʘʜʠʘʣʜʳ ʞᴅʥʝ ʤʘʛʠʩʪʨʘʣʜʳ 

ʪʦʨʘʧʪʘʨ.  

mailto:ams.kulyanda@mail.ru
mailto:balua_dauletkhanova@mail.ru
mailto:cnur-esen65@mail.ru


çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

138 

 Abstract: In this paper, capacitor banks are provided for the placement of branch 

devices in order to reduce energy consumption and power in networks up to 1 kV. The features 

of the use of these devices in radial and trunk circuits in networks up to 1 kV are considered, the 

power distribution of compensating devices is calculated, and the types of capacitor banks for 

these circuits are selected. 

 Keywords: compensating device, energy and power losses, electrical networks, power 

distribution, power factor, radial and trunk networks. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʠ ʤʦʱʥʦʩʪʠ ʚ 

ʩʝʪʷʭ ʜʦ 1 ʢɺ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ 

ʙʘʪʘʨʝʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʨʘʜʠʘʣʴʥʳʭ ʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʭʝʤʘʭ ʚ ʩʝʪʷʭ ʜʦ 1 ʢɺ, ʨʘʩʩʯʠʪʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʥʳ ʪʠʧʳ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʜʣʷ ʵʪʠʭ 

ʩʭʝʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʝʥʩʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʵʥʝʨʛʠʷ ʠ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʝʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ, ʨʘʜʠʘʣʴʥʳʝ ʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʩʝʪʠ. 

 

 ʘʥʥʘʥ ʢʝʡʽʥסʪʘץʪʠʽʤʜʽ ʤᴅʥʜʝʨʽʥ ʘʥʳ שʫʘʪʳʥʳץ (פפ) שʳʥʳסʨʳʣײץ ʘʨʳʤʪʘʣʘʫʰʳפ

ʦʣʘʨʜʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʵʣʝʢʪʨ ʪʦʨʘʧʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ 

ʰʝʰʽʣʝʜʽ. פפ ʪʠʽʤʜʽ ʦʨʥʘʣʘʩʪʳʨʫ 6-10 ʢɺ ʪʦʨʘʧʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩʘʪʳʥ ʩʠʥʭʨʦʥʜʳ 

 ʘʪʳʥʘʩʳʥʘʥץ שʫʘʪʪʘʨʳʥʳץ (פɸ) שʳʰʪʳץʘʪסʦʣʟץ ʧʝʥ ʘʩʠʥʭʨʦʥʜʳ (פʉ) ʳʰץʘʣʪסʦʟץ

ʪᴅʫʝʣʜʽ ʙʦʣʘʜʳ. ʈʝʘʢʪʠʚʪʽ ץʫʘʪʪʳ ʝש ʢᴇʧ ʪײʪʳʥʘʪʳʥ ʵʣʝʢʪʨ ץʘʙʳʣʜʘסʳʰ (ʕפ) ʞʘʥʳʥʜʘ פפ 

ʦʨʥʘʣʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʝש ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢʢʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ, ʩʝʙʝʙʽ ʙײʣ ץʫʘʪ ʧʝʥ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷ ʰʳסʳʥʜʘʨʳʥ ʤʘʢʩʠʤʘʣʜʳ ʪᴇʤʝʥʜʝʪʫʛʝ ʞʦʣ ʙʝʨʝʜʽ. 1 ʢɺ ʜʝʡʽʥʛʽ ʢʝʨʥʝʫʜʝʛʽ 

ʵʣʝʢʪʨ ʪʦʨʘʧʪʘʨʜʘ ʨʝʘʢʪʠʚʪʽ ץʫʘʪʪʳ ץʘʨʳʤʪʘʣʘʫ ײץʨʘʣʜʘʨʳ ʨʝʪʽʥʜʝ ʝש ʢᴇʧ ʪʘʨʘסʘʥ ײץʨʘʣסʘ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʢʦʥʜʝʥʩʘʪʦʨ ʙʘʪʘʨʝʷʣʘʨʳ (ʂɹ) ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʫʘʪʳ 30 ʢɺɸʨ ʢʝʤ ʝʤʝʩ 

ʨʝʪʪʝʣʤʝʡʪʽʥ ʂɹ ᴅʜʝʪʪʝ, ʮʝʭʪʘʨʜʳש ʢװʰʪʽʢ ʰʢʘʬʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩʘʜʳ ʥʝʤʝʩʝ ʤʘʛʠʩʪʨʘʣʜʳ 

ʰʠʥʘסʘ ʞʘʣסʘʥʘʜʳ (ʪʦʧʪʳץ ץʘʨʳʤʪʘʣʘʫ). ʂɹ ʢᴇʤʝʛʽʤʝʥ ʞʝʢʝ ץʘʨʳʤʪʘʣʘʫ ʪʝʢ ץʘʥʘ 0,4-0,69 

ʢɺ ʢʝʨʥʝʫʜʝ, ץʫʘʪ ʢʦʵʬʬʠʮʠʝʥʪʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʟ ʞᴅʥʝ ʞʳʣʜʳץ ʞײʤʳʩ ʩʘסʘʪʳʥʳש ʩʘʥʳ 

ʢᴇʧ ʽʨʽ ʕץ פʦʣʜʘʥʫ ʪʠʽʤʜʽ [1, 2].  

1 ʢɺ ʜʝʡʽʥʛʽ ʪʦʨʘʧʪʘʨʜʘ ʨʝʪʪʝʣʝʪʽʥ ʂɹ ʦʨʥʘʣʘʩʪʳʨʫ ʦʨʳʥʜʘʨʳʥ ʵʥʝʨʛʦʞװʡʝ 

ʪʦʨʘʧʪʘʨʳʥʜʘסʳ ʢʝʨʥʝʫʣʝʨʜʽ ʨʝʪʪʝʫʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʘʥʳץʪʘʣʘʜʳ. 1 

ʢɺ ʜʝʡʽʥʛʽ ʮʝʭʪʳץ ʪʦʧʪʳץ ʂɹ-ʜʳ ʦʨʥʘʣʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳץ שʫʘʪʳ, פפ ʞʘʣסʘʥʘʪʳʥ 

ʢװʰʪʽʢ ʪʘʨʘʪʫ ʰʢʘʬʪʘʨʳʥʳש (ʊʐ) ʥʝʤʝʩʝ ʰʠʥʘʩʳʤʜʘʨʳʥʳש ʨʝʘʢʪʠʚʪʽ ʞװʢʪʝʤʝʣʝʨʽʤʝʥ 

ʘʥʳץʪʘʣʘʪʳʥʜʘʡ ʝʪʽʧ ʪʳʨʳʩʫ ʢʝʨʝʢ.  

1 ʢɺ ʜʝʡʽʥʛʽ ʢʝʨʥʝʫʜʝʛʽ ʪʦʨʘʧʪʘʨʜʘ ʉפ ʞʦץ ʙʦʣסʘʥʜʘ ʂɹ ʦʨʥʘʣʘʩʪʳʨʫʜʳ 

 ʘʨʘʡץ ʨʳʣʳʤʳʥʘײץ שʪʘʨʘʣʫʳ ʪʦʨʘʧʪʳ שʫʘʪʪʘʨʳʥʳץ ʥʜʘʡ ʪʦʨʘʧʪʘʨʜʘ ʂɹײʘʨʘʩʪʳʨʘʤʳʟ. ʄץ

ʨʘʜʠʘʣʜʳ (1, ʘ ʩʫʨʝʪ) ʥʝʤʝʩʝ ʤʘʛʠʩʪʨʘʣʜʳ (1, ʙ ʩʫʨʝʪ) ʙʦʣʘʜʳ.  

 

   
    

1 ʩʫʨʝʪ - 1 ʢɺ ʜʝʡʽʥʛʽ ʪʦʨʘʧʪʘʨʜʘ ʨʘʜʠʘʣʜʳ (ʘ) ʞᴅʥʝ ʤʘʛʠʩʪʨʘʣʜʳ ʩײʣʙʘʣʘʨʜʘ  

ʂɹ ץʫʘʪʳʥʳש ʪʘʨʘʣʫʳ 
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ʈʘʜʠʘʣʜʳ ʪʦʨʘʧʪʘ ʊפʉ 0,4-0,69 ʢɺ ʰʠʥʘʩʳʥʘʥ Qʨ1, Qʨ2,...Qʨn ʨʝʘʢʪʠʚʪʽ ʞװʢʪʝʤʝʣʝʨʽ 

ʙʘʨ n ץʦʨʝʢʪʝʥʜʽʨʫʰʽ ʢװʰʪʽʢ ʰʢʘʬʪʘʨʜʳש n ʨʘʜʠʘʣʜʳ ʞʝʣʽʣʝʨʽ ʰʳסʘʜʳ. ʄײʥʜʘʡ ʪʦʨʘʧʪʘ 

ʂɹ ץʫʘʪʪʘʨʳʥʳש (ʢɺɸʨ) ʪʘʨʘʣʫʳ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘʤʝʥ ʞװʨʛʽʟʽʣʝʜʽ [1,2]:  

 

iʵkkki rrQQ /Ö= ,                                                            (1) 

 

ʤײʥʜʘסʳ  Qki - ʙʝʨ̔ʣʛʝʥ ʪװʡʽʥʛʝ ʞʘʣסʘʥʘʪʳʥ ʂɹ ʽʟʜʝʧ ʦʪʳʨסʘʥ ץʫʘʪʳ, ʢɺɸʨ; Qk ï ʂɹ-ʜʳש 

ʪʝʭʥʠʢʘ-ʵʢʦʥʦʤʠʢʘʣʳץ ʝʩʝʧʪʝʫʜʽש ʥᴅʪʠʞʝʩʽʥʝʥ ʘʣʳʥסʘʥ ץʦʩʳʥʜʳ ʪʘʨʘʣʫ ץʫʘʪʳ, ʢɺɸʨ; r i - 

ʳ lסʟʳʥʜʳײ i ץʠʤʘʩʳ Fi ʙʦʣʘʪʳʥ ʨʘʜʠʘʣʜʳ ʞʝʣʽʣʝʨʜʽש ʢʝʜʝʨʛʽʩʽ, ʆʤ; rʵk  - 1 ʢɺ ʜʝʡʽʥʛʽ 

ʢʝʨʥʝʫʜʝʛʽ ʪʦʨʘʧʪʳש ʵʢʚʠʚʘʣʝʥʪʪʽ ʢʝʜʝʨʛʽʩʽ, ʆʤ. 

ʈʝʘʢʪʠʚʪʽ ץʫʘʪʪʳ ץʘʨʳʤʪʘʣʘʫ װʰʽʥ ʂɹ ʦʨʘʥʘʣʘʩʘʪʳʥ ʦʨʥʳʥ ʘʥʳץʪʘʡʤʳʟ. 0,4 ʢɺ 

ʞװʢʪʝʤʝʣʝʨʜʽ ץʦʨʝʢʪʝʥʜʽʨʫ ʩײʣʙʘʩʳ 2 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʐʢʘʬʪʘʨʜʳש ʨʝʘʢʪʠʚʪʽ ץʫʘʪʳ 

Qʨ1=85 ʢɺɸʨ; Qʨ2=400 ʢɺɸʨ Qʨ3=240 ʢɺɸʨ Qʨ4=225 ʢɺɸʨ.  

0,4 ʢɺ  ʞʘסʳʥʜʘסʳ ʂɹ-ʥʳץ שʦʩʳʥʜʳ ץʫʘʪʳ Qʂɹ=700 ʢɺɸʨ. 10 ʢɺ ʪʦʨʘʧʪʘʥ Qɺʅ=225 

ʢɺɸʨ ʙʝʨʽʣʝʜʽ. ʂװʰʪʽʢ ʰʢʘʬʪʘʨʜʳש ʘʨʘʩʳʥʜʘ ץʘʨʳʤʪʘʣʘʫ ײץʨʳʣסʳʣʘʨʳʥ ʜײʨʳʩ ʦʨʥʘʪʫ 

ʢʝʨʝʢ.  

 

 

 

2 ʩʫʨʝʪ - 0,4 ʢɺ ʞװʢʪʝʤʝʣʝʨʜʽ ץʦʨʝʢʪʝʥʜʽʨʫ ʩײʣʙʘʩʳ  

 

ʊʦʨʘʧʪʳש ʵʢʚʠʚʘʣʝʥʪʪʽ ʢʝʜʝʨʛʽʩʽ:   
 

31087,5
035,0/104,0/102,0/1

1 -Ö=
++

=ʕʂr  ʆʤ. 

 

ʆʣʘʡ ʙʦʣʩʘ 10 ʢɺ ʪʦʨʘʧʪʘʥ ʙʝʨʽʣʝʪʽʥ ʙʘʨʣʳץ ʨʝʘʢʪʠʚʪʽ ץʫʘʪ Qɺʅ=225 ʢɺɸʨ ʈʐ1-

ʈʐ4 ʰʢʘʬʪʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʙᴇʣʽʥʝʜʽ: 
 

6602,0/105,87225Q -3

ɺʅ1 =ÖÖ=  ʢɺɸʨ;   3304,0/105,87225Q -3

ɺʅ2 =ÖÖ=  ʢɺɸʨ; 
 

88015,0/105,87225Q -3

ɺʅ3 =ÖÖ=  ʢɺɸʨ;    38035,0/105,87225Q -3

ɺʅ4 =ÖÖ=  ʢɺɸʨ.       
 

ʈʐ1-ʈʐ4 ʰʢʘʬʪʘʨʳʥʳש ʞʘʥʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʂɹ ʝʩʝʧʪʽʢ ץʫʘʪʳ: 
 

196685Q -Q BH11K1 =-== PQ  ʢɺɸʨ;   36733400Q -Q BH22K2 =-== PQ  ʢɺɸʨ; 
 

15288240Q -Q BH33K3 =-== PQ  ʢɺɸʨ;  18739225Q -Q BH44K4 =-== PQ  ʢɺɸʨ;      
 

ɸʥʳץʪʘʤʘʜʘʥ ʋʂɹʅ-0,38  ʪʠʧʪʽ ץʘʨʳʤʪʘʣʘʫʰʳ ʢʦʥʜʝʥʩʘʪʦʨʣʳײץ ץʨʳʣסʳʥʳ (פʂפ) 

ʪʘשʜʘʡʤʳʟ. פʫʘʪʪʳש ʝʩʝʧʪʽʢ ʤᴅʥʜʝʨʽʥʝ ʞʘץʳʥ ʤᴅʥʜʝʨ: 100, 150, 200 ʞᴅʥʝ 450 ʢɺɸʨ. ʆʩʳ 

ʤᴅʥʜʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ץʫʘʪʪʳש ʩʪʘʥʜʘʨʪʪʳ ʤᴅʥʜʝʨʽʥ ʘʣʘʤʳʟ: Qʢ1=0 ʢɺɸʨ; Qʢ2=450 

ʢɺɸʨ Qʢ3=150 ʢɺɸʨ Qʢ4=150 ʢɺɸʨ. פʂפ-ʥʳץ שʦʩʳʥʜʳ ץʫʘʪʳ Qʂɹ=750 ʢɺɸʨ, ʷסʥʠ ʝʩʝʧʪʽʢ  

ʤᴅʥʜʝʨʜʝʥ (700 ʢɺɸʨ-ʜʘʥ) ʙʽʨʰʘʤʘ װʣʢʝʥ. ʆʣʘʡ ʙʦʣʩʘ, פפ ʢװʰʪʽʢ ʰʢʘʬʪʘʨʜʳש ʘʨʘʩʳʥʜʘ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʜײʨʳʩ ʦʨʥʘʣʘʩץʘʥ. 1, ʙ ʩʫʨʝʪʪʝ ʪʘʨʘʤʜʘʣסʘʥ ײʟʳʥ ʤʘʛʠʩʪʨʘʣʜʳ ʪʦʨʘʧʪʘ פפ ʩײʣʙʘʩʳ 

ʢʝʣʪʽʨʽʣʛʝʥ. ɾװʢʪʝʤʝʣʝʨ ʤʝʥ פפ ʤʘʛʠʩʪʨʘʣʜʳ ʩײʣʙʘʥʳש ʪʘʨʤʘץʪʘʨʳʥʘʥ 0,4 ʢɺ 

ʰʠʥʘʩʳʤʜʘʨʳʥʘ ʞʘʣסʘʥʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ פפ ʪʘʨʤʘץʪʘʨʜʳש ʢʝʜʝʨʛʽʣʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ 

ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ʊʘʨʤʘץʪʘʨʜʳש ᴅʨʙʽʨ ʥװʢʪʝʩʽ װʰʽʥ ʪʦʨʘʧʪʳש ʵʢʚʠʚʘʣʝʥʪʪʽ ʢʝʜʝʨʛʽʩʽ 

ʰʠʥʘʩʳʤʥʳש ʩʦשʳʥʘʥ ʘʥʳץʪʘʣʘʜʳ:  
 

.                                                       (2) 
 

0,4 ʢɺ ʞװʢʪʝʤʝʣʝʨʽʥ ץʦʨʝʢʪʝʥʜʽʨʫ ʩײʣʙʘʩʳ, ʨʝʘʢʪʠʚʪʽ ץʫʘʪʪʘʨʜʳש ʤᴅʥʜʝʨʽ, 

ʰʠʥʘʩʳʤʥʘʥ ʪʘʨʘʣסʘʥ ʪʘʨʤʘץʪʘʨʜʳש ʢʝʜʝʨʛʽʣʝʨʽ ʞᴅʥʝ ʰʠʥʘʩʳʤ ʙᴇʣʽʢʪʝʨʽʥʽש ʢʝʜʝʨʛʽʣʝʨʽ  

3 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 0,4 ʢɺ ʞʘסʳʥʜʘ ʂɹ ץʦʩʳʥʜʳ ʝʩʝʧʪʽʢ ץʫʘʪʳ Qɺʅ=560 ʢɺɸʨ.  10 ʢɺ 

ʪʦʨʘʧʪʘʥ Qɺʅ=220 ʢɺɸʨ ʨʝʘʢʪʠʚʪʽ ץʫʘʪ ʙʝʨʽʣʝʜʽ. 

ʈʐ1-ʈʐ4 ʰʢʘʬʪʘʨʳʥʳש ʘʨʘʩʳʥʘ ץʦʩʳʣʘʪʳʥ ʂɹ ץʫʘʪʳʥʳש ʪʠʽʤʜʽ ʤᴅʥʽʥ ʘʥʳץʪʘʫ 

ʢʝʨʝʢ: aʣʜʳʤʝʥ ʪʦʨʘʧʪʳש ʵʢʚʠʚʘʣʝʥʪʪʽ ʢʝʜʝʨʛʽʣʝʨʽʥ ʙʘʨʣʳץ ʪᴇʨʪ ʪʘʨʤʘץʪʘʨʳ װʰʽʥ 

ʤʘʛʠʩʪʨʘʣʜʳ ʰʠʥʘʩʳʤʥʳש ʩʦשʳʥʘʥ ʙʘʩʪʘʧ ʘʥʳץʪʘʡʤʳʟ. 3 ʥװʢʪʝʜʝʥ ʪʘʨʤʘץʪʘʣסʘʥ ʪʘʨʘʤ 

 :ʰʽʥ R1=r34+r4 ʞᴅʥʝ R2=r3װ
 

 
 

 
 

3 ʩʫʨʝʪ - ɽʩʝʧʪʽʢ ʩײʣʙʘ 

 

2 ʥװʢʪʝʜʝʥ ʪʘʨʤʘץʪʘʣסʘʥ ʪʘʨʘʤ װʰʽʥ R1=r24+rʕʂ3 ʞᴅʥʝ R2=r2: 

 

 
 

1 ʥװʢʪʝʜʝʥ ʪʘʨʤʘץʪʘʣסʘʥ ʪʘʨʘʤ װʰʽʥ ʜᴅʣ ʦʩʳʣʘʡ ʘʥʳץʪʘʡʤʳʟ: 

 

 
 

10 ʢɺ ʞʘסʳʥʘʥ ʈʐ1 ʰʢʘʬʳʥʘ 1 ʪʘʨʤʘץ ʙʦʡʳʥʰʘ ʙʝʨʽʣʝʪʽʥ ʨʝʘʢʪʠʚʪʽ ץʫʘʪʪʳ 

ʘʥʳץʪʘʡʤʳʟ: 91)105/(102,27220Q 3-3

ɺʅ1 =ÖÖÖ= -  ʢɺɸʨ, ʦʣʘʡ ʙʦʣʩʘ 0,4 ʢɺ ʞʘסʳʥʜʘ ʈʐ1 hʢʘʬʳ 

ʥװʢʪʝʩʽʥʜʝ ʪʦʣʳץ ץʫʘʪʪʳ ץʘʨʳʤʪʘʣʘʫ װʰʽʥ:  

 

20991300Q -Q BH11K1 =-== PQ  ʢɺɸʨ. 

 

ɸʥʳץʪʘʤʘʜʘʥ ʋʂɹʅ-0,38  ʪʠʧʪʽ, ץʫʘʪʳ Q1=200 ʢɺɸʨ ʙʦʣʘʪʳʥ פʂפ ʪʘשʜʘʡʤʳʟ. ɹײʣ 

ʞʘסʜʘʡʜʘ 1 ʪʘʨʤʘסʳʥʘ 91 ʢɺʘʨ ʝʤʝʩ,  100200300Q 1p1 =-=- kQ  ʢɺɸʨ ץʫʘʪ ʙʝʨʽʣʝ ʙʘʩʪʘʡʜʳ, 1-2 

ʪʦʢᴇʪʢʽʟʛʽʰ ʙᴇʣʽʢʪʝʛʽ ץʫʘʪ: 120100-220Q12 ==  ʢɺɸʨ.  



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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2 ʪʘʨʤʘץʪʘʥ ʙʝʨʽʣʝʪʽʥ ʨʝʘʢʪʠʚʪʽ ץʫʘʪ [1,2]:  

 

70)103/(101,67120Q 3-3

ɺʅ1 =ÖÖÖ= -  ʢɺɸʨ. 

 

ʈʐ2 ʰʢʘʬʳ װʰʽʥ ʂɹ ץʫʘʪʳ: 3070100Q -Q BH22K2 =-== PQ  ʢɺɸʨ, Qk2=0 ʜʝʧ 

ʘʣʘʤʳʟ.  2-3 ʙᴇʣʽʢʪʝ ʢʝʣʝʩʽ ʨʝʘʢʪʠʚʪʽ ץʫʘʪ ʙʝʨʽʣʝʜʽ: 20100120Q 3-2 =-=  ʢɺɸʨ, ʞᴅʥʝ 3 

ʪʘʨʤʘץʪʘ: 10)105,4/(102,2520Q 3-3

ɺʅ3 =ÖÖÖ= -  ʢɺɸʨ. 

ʈʐ3 ʰʢʘʬʳʥʳץ שʦʩʳʣʫ ʥװʢʪʝʩʽʥʜʝ ʂɹ ʨʝʘʢʪʠʚʪʽ ץʫʘʪʳ: 24010250QK3 =-=   ʢɺɸʨ. 

ʉʪʘʥʜʘʨʪ ץʫʘʪʳ Q1=200 ʢɺɸʨ ʙʦʣʘʪʳʥ ʋʂɹʅ-0,38 ʪʠʧʪʽ פʂפ ʪʘשʜʘʡʤʳʟ [3], ʦʥʜʘ 3 

ʪʘʨʤʘץʪʘ ʢʝʣʝʩʽ ץʫʘʪ ʙʝʨʽʣʝʜʽ: 50)200(24010Q 3-2 =-+=  ʢɺɸʨ. 

 3-4 ʪʦʢᴇʪʢʽʟʛʽʰ ʙᴇʣʽʛʽʥʜʝʛʽ ץʫʘʪ Q34=0, ʦʩʳʜʘʥ Qʨ4 =150 ʢɺɸʨ ʪʝש. ʆʥʳ 

 ʂɹ ץʜʘʡʤʳʟ Qk4 =150 ʢɺɸʨ. ɹʘʨʣʳשʰʽʥ ʢʝʣʝʩʽ ʢʦʥʜʝʥʩʘʪʦʨ ʙʘʪʘʨʝʷʩʳʥ ʪʘװ ʘʨʳʤʪʘʣʘʫץ

 :ʫʘʪʳץ ʦʩʳʥʜʳץ

 

550150200200321 =++=++= kkkKɹ QQQQ  ʢɺɸʨ, 

 

ʜʝʤʝʢ ʙʝʨʽʣʛʝʥ ץʫʘʪץʘ Qʂɹ=560 ʢɺɸʨ ʰʘʤʘʤʝʥ ʞʫʳץ ʜʝʩʝ ʙʦʣʘʜʳ. ʆʩʳʜʘʥ ʙʳʣʘʡ 

 .ʘʥסʦʩʳʣץ ʰʪʽʢ ʰʢʘʬʪʘʨʳʥʘ ʂɹ ʪʠʽʤʜʽװʘ ʙʦʣʘʜʳ: ʈʐ1-ʈʐ4 ʢסʦʨʳʪʳʥʜʳʣʘʫץ
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ɾʀɯʃɯʂ-ʈɽʊʊɽʃɽʊɯʅ ɾɽʊɽʂʊɯר ɾױʄʓʉʓʅ ʊɸʃɼɸʋ 
 

ɸשʜʘʪʧʘ. ɸʩʠʥʭʨʦʥʜʳ ʘʡʥʳʤʘʣʳ ʪʦʢ ץʦʟסʘʣʪץʳʰʳʥʳש ʞʳʣʜʘʤʜʳסʳʥ ʨʝʪʪʝʫ 

 ,ʠʳʥץ ʦʣ ʞʝʪʢʽʟʫץ ʘʥסʘʞʝʪʪʽʣʽʛʽ ʙʝʣʛʽʣʽ ʙʽʨ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʘʫʜʘʥʜʘʨʜʘ ʪʫʳʥʜʘʡʜʳ ʞᴅʥʝ ʦץ

ᴇʡʪʢʝʥʽ ʘʩʠʥʭʨʦʥʜʳ ץʦʟסʘʣʪץʳʰʪʘʨ ʙʝʣʛʽʣʝʥʛʝʥ ʞʳʣʜʘʤʜʳץץʘ ʠʝ. פʫʘʪ ʢʝʨʥʝʫʽʥʽש 

ᴇʟʛʝʨʫʽ, ʧʦʣʶʩʪʝʨ ʩʘʥʳʥʳש ᴇʟʛʝʨʫʽ ʩʠʷץʪʳ ץʦʣ ʞʝʪʽʤʜʽ ʙʘʩץʘʨʫ ᴅʜʽʩʪʝʨʽ ʪᴇʤʝʥ 

ʪʠʽʤʜʽʣʽʢʧʝʥ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽש ʞʦסʘʨʳ ײץʥʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

ɹײʣ ʤʘץʘʣʘʜʘ Matlab / Simulink ʤʦʜʝʣʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦʩʳʥʜʘʡ ʞʠʽʣʽʢ ʨʝʪʪʝʣʝʪʽʥ 

ʞʝʪʝʢʪʽש ʞײʤʳʩʳʥ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ʀʤʧʫʣʴʩʪʽʢ ʝʥʜʽʢ ʤʦʜʫʣʷʮʠʷ ᴅʜʽʩʽʥ 

 ʳʣʳץʞʠʽʣʽʛʽʥ ᴇʟʛʝʨʪʫ ʘʨ שʦʣʜʘʥʳʣʘʪʳʥ ʘʡʥʳʤʘʣʳ ʢʝʨʥʝʫʜʽץ ,ʦʣʜʘʥʘ ʦʪʳʨʳʧץ

ʘʩʠʥʭʨʦʥʜʳ ץʦʟסʘʣʪץʳʰʪʳש ʞʳʣʜʘʤʜʳסʳʥ ʙʘץʳʣʘʫסʘ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʘʩʠʥʭʨʦʥʜʳ ץʦʟסʘʣʪץʳʰ, ʞʠʽʣʽʢʪʽ-ʨʝʪʪʝʣʝʪʽʥ ʞʝʪʝʢ, ʠʥʚʝʨʪʦʨ. 
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ɸbstract. The need to regulate the speed of an AC asynchronous motor arises in certain 

industrial areas and this is often difficult to achieve because asynchronous motors have a fixed 

speed. The available control methods, such as changing the supply voltage, changing the number 

of poles, are characterized by low efficiency and high maintenance costs. 

In this article, modeling and analysis of the performance of such a frequency-controlled 

drive using the Matlab / Simulink model are carried out. The asynchronous motor speed control 

has been successfully achieved by changing the frequency of the applied alternating voltage, 

using the pulse width modulation method. 

Keywords: asynchronous motor, frequency-controlled drive, inverter 

ɸʥʥʦʪʘʮʠʷ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʢʦʨʦʩʪʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚʦʟʥʠʢʘʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʵʪʦʛʦ ʯʘʩʪʦ 

ʪʨʫʜʥʦ ʜʦʩʪʠʯʴ, ʧʦʪʦʤʫ ʯʪʦ ʘʩʠʥʭʨʦʥʥʳʝ ʜʚʠʛʘʪʝʣʠ ʠʤʝʶʪ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʩʢʦʨʦʩʪʴ. 

ɼʦʩʪʫʧʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʠʟʤʝʥʝʥʠʝ 

ʯʠʩʣʘ ʧʦʣʶʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʳ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʘʢʦʛʦ 

ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʨʠʚʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ Matlab / Simulink. ʋʩʧʝʰʥʦ 

ʜʦʩʪʠʛʥʫʪ ʢʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʨʠʣʦʞʝʥʥʦʛʦ 

ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʠʚʦʜ, 

ʠʥʚʝʨʪʦʨ. 

 

ʉʝʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ײץʥʳ ʙʘʨ ʞʘʨʪʳʣʘʡ ᴇʪʢʽʟʛʽʰ 

ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳש ʜʘʤʫʳ ʘʨץʘʩʳʥʜʘ ʵʣʝʢʪʨ ʵʣʝʢʪʨʦʥʠʢʘʩʳʥʳש ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʞʝʪʽʣʜʽʨʫ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ץʘʪʪʳ ʢװʡʜʝʛʽ ʵʣʝʢʪʨ ʞʝʪʝʛʽʥʽש ʜʘʤʫʳʥʘ ᴅʢʝʣʜʽ, ʙײʣ ʪʠʽʤʜʽʣʽʛʽ, 

ʩʝʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ײץʥʳ ʪᴇʤʝʥ ʞʠʽʣʽʢʪʽ ᴇʟʛʝʨʪʫ ʘʨץʳʣʳ ʘʩʠʥʭʨʦʥʜʳ 

  .ʳסʨʳʣײץ ʘʙʽʣʝʪʪʽ ʵʣʝʢʪʨʦʥʜʳץ ʘסʘʨʫץʳʥ ʙʘʩסʞʳʣʜʘʤʜʳ שʳʰʪʳץʘʣʪסʦʟץ

ɾʠʽʣʽʢʪʽ ʨʝʪʪʝʣʝʪʽʥ ʞʝʪʝʛʽʥʽש (ɾʈɾ) ʥʝʛʽʟʛʽ ʞײʤʳʩ ʧʨʠʥʮʠʧʽ װʰ ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʽ 

ʪװʩʽʥʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ: 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʪװʟʝʪʢʽʰ ʙʣʦʢ, ʪײʨʘץʪʳ ʪʦʢ ʰʠʥʘʩʳ ʞᴅʥʝ 

ʠʥʚʝʨʪʦʨ ʙʣʦʛʳ [1]. 

 ʳʣʳ ʙʝʨʽʣʝʜʽ, ʦʥʜʘ ʦʣ ʘʡʥʳʤʘʣʳ ʪʦʢʪʘʥץʟʝʪʢʽʰ ʙʣʦʢ ʘʨװʫʘʪ ʢʝʨʥʝʫʽ ʘʣʜʳʤʝʥ ʪפ

ʪײʨʘץʪʳ ʪʦʢץʘ ʘʫʳʩʘʜʳ; װʰ ʬʘʟʘʣʳ ʘʡʥʳʤʘʣʳ ʪʦʢ ʝʢʽ ʪʦʣץʳʥʜʳץ ʜʠʦʜ ʢᴇʧʽʨʽʥʝ ʙʝʨʽʣʝʜʽ, 

ʦʥʜʘ ʦʣ ʪײʨʘץʪʳ ʪʦʢ ʢᴇʟʽʥʝ ʘʡʥʘʣʘʜʳ. ʊײʨʘץʪʳ ʪʦʢ ʰʠʥʘʩʳʥʜʘ ʘʡʥʳʤʘʣʳ ʪʦʢʪʳ ʪײʨʘץʪʳ 

ʪʦʢץʘ ʪװʨʣʝʥʜʽʨʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʛʘʨʤʦʥʠʢʘ ʩװʟʽʣʝʪʽʥ ʩװʟʛʽ ʙᴇʣʽʤʽ ʙʘʨ. ʉʦסשʳ ʙᴇʣʽʤ 

ʠʥʚʝʨʪʦʨ ʙᴇʣʽʤʽʥʝʥ ʪײʨʘʜʳ, ʦʥʜʘ ʘʣʪʳ ʦץʰʘʫʣʘʥסʘʥ ץʘץʧʘʣʳ ʙʠʧʦʣʷʨʣʳ ʪʨʘʥʟʠʩʪʦʨʣʘʨ 

(IGBT) ʙʘʨ, ʦʥʜʘ ʩװʟʛʽʣʝʥʛʝʥ ʪײʨʘץʪʳ ʪʦʢ ʦסʘʥ ץʦʩʳʣסʘʥ ʘʩʠʥʭʨʦʥʜʳ ץʦʟסʘʣʪץʳʰץʘ 

ʙʝʨʽʣʝʪʽʥ ʢʚʘʟʠ-ʩʠʥʫʩʦʠʜʘʣʳ ʘʡʥʳʤʘʣʳ ʪʦʣץʳʥסʘ ʘʡʥʘʣʘʜʳ [2]. 

ʕʣʝʢʪʨ ץʦʟסʘʣʪץʳʰʳʥʳש ʩʠʥʭʨʦʥʜʳ ʞʳʣʜʘʤʜʳסʳ ʞʠʽʣʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ 

ʙʝʣʛʽʣʽ. ʉʦʥʜʳץʪʘʥ, ɾʈɾ ʘʨץʳʣʳ ץʫʘʪ ʞʠʽʣʽʛʽʥ ᴇʟʛʝʨʪʫ ʘʨץʳʣʳ ʩʽʟ ץʦʟסʘʣʪץʳʰʪʳש 

ʞʳʣʜʘʤʜʳסʳʥ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ. 
 

 
1-ʩʫʨʝʪ. ɾʠʽʣʽʢʪʽ-ʨʝʪʪʝʣʝʪʽʥ ʞʝʪʝʢʪʽש ʪʽʟʙʝʢ ʩײʣʙʘʩʳ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

143 

ʈʦʪʦʨʜʳש ʞʠʽʣʽʛʽ ʤʝʥ ʞʳʣʜʘʤʜʳסʳʥʳש ʛʨʘʬʠʛʽ 2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʆʩʳʣʘʡʰʘ, 

ʙʽʟ ץʦʟסʘʣʪץʳʰʪʳש ʞʳʣʜʘʤʜʳסʳʥ ץʦʟסʘʣʪץʳʰץʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʞʠʽʣʽʢʪʽ ᴇʟʛʝʨʪʫ ʞᴅʥʝ 

ʧʦʣʶʩʪʝʨ ʩʘʥʳʥ ʪײʨʘץʪʳ ײʩʪʘʫ ʘʨץʳʣʳ ʳסשʘʡʣʳ ʪװʨʜʝ ʨʝʪʪʝʡ ʘʣʘʤʳʟ. ɾʈɾ 

ʰʳסʳʩʳʥʜʘסʳ ץʘʞʝʪʪʽ ʞʠʽʣʽʢ ʧʝʥ ʢʝʨʥʝʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʝʥʜʽʢ ʠʤʧʫʣʴʩʪʽ ʤʦʜʫʣʷʮʠʷ 

ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʀʤʧʫʣʴʩʪʽʢ ʝʥʜʽʢ ʤʦʜʫʣʷʮʠʷʩʳ (ʀɽM) ʙʘʨ ʠʥʚʝʨʪʦʨ ᴅʨ ʪװʨʣʽ 

ʝʥʽ ʙʘʨ ʠʤʧʫʣʴʩʪʘʨʜʳ ʰʳסʘʨʘʜʳ, ʦʣʘʨ ʘʡʥʳʤʘʣʳ ʪʦʢʪʳץ שʘʞʝʪʪʽ ʪʦʣץʳʥ ʧʽʰʽʥʽʥ ײץʨʫ 

 ʞʠʽʣʽʢʢʝ שʳʩ ʢʝʨʥʝʫʽʥʽסʨʣʝʥʜʽʨʛʽʰʪʝʨʽ ʐʳװʞʠʽʣʽʢ ʪ ץʰʽʥ ʙʽʨʽʢʪʽʨʽʣʝʜʽ. [4]. ɹʘʨʣʳװ

ʪײʨʘץʪʳ ץʘʪʳʥʘʩʳʥ ʩʘץʪʘʡʜʳ (V/f). ʉʝʙʝʙʽ, V ʬʘʟʘʣʳץ ʢʝʨʥʝʫʽ, f ʞʠʽʣʽʛʽ ʞᴅʥʝ 

 :ʜʝʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳשʳʥʳ ʪʝסūm ʤʘʛʥʠʪ ʘ שʳʰʪʳץʘʣʪסʦʟץ
 

      (1) 
 

ʥʝʤʝʩʝ      

ʤײʥʜʘסʳ  N = ʩʪʘʪʦʨʜʳש ʬʘʟʘסʘ ʘʡʥʘʣʫ ʩʘʥʳ; 

= ʤʘʛʥʠʪ ʘסʳʥʳ. 

ɽʛʝʨ ʜᴅʣ ʦʩʳʥʜʘʡ ʢʝʨʥʝʫ ʪᴇʤʝʥ ʞʠʽʣʽʢʪʝ ץʦʣʜʘʥʳʣʩʘ, ʤʘʛʥʠʪ ʘסʳʥʳ ʢᴇʙʝʡʽʧ, 

ʤʘʛʥʠʪ ᴇʟʝʛʽʥ ץʘʥʳץʪʳʨʘʜʳ, ʙײʣ ץʦʟסʘʣʪץʳʰʪʳש ʞײʤʳʩʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʙײʟʘʜʳ. ʄʘʛʥʠʪʪʽ 

 ʘ ʙʦʣʘʜʳ.ʉʦʥʳʤʝʥסʳʣʳ ʙʦʣʜʳʨʤʘʫץʪʘʫ ʘʨץʳʥʳʥ ʩʘסʪʳ ʤʘʛʥʠʪ ʘץʨʘײʪʳ ūm ʪץʪʳʣʳץʘʥʳץ

 ᴇʥʽʤʽ ʙʦʣʳʧ שʞᴅʥʝ ʨʦʪʦʨ ʪʦʛʳʥʳ שʳʥʳʥʳסʤʦʤʝʥʪʽ ʩʪʘʪʦʨ ʤʘʛʥʠʪ ʘ שʳʰʪʳץʘʣʪסʦʟץ ,ʘʪʘʨץ

ʪʘʙʳʣʘʜʳ. ʅʦʤʠʥʘʣʜʳ ʤʦʤʝʥʪʪʽ ʙʘʨʣʳץ ʞʳʣʜʘʤʜʳץʪʘ ײʩʪʘʧ ʪײʨʫ װʰʽʥ ʪײʨʘץʪʳ ʘסʳʥ 

ʢʝʨʥʝʫʜʽש ʞʠʽʣʽʢʢʝ ʪײʨʘץʪʳ ץʘʪʳʥʘʩʳʥ (V / f) ײʩʪʘʧ ʪײʨʫ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʽʣʝʪʽʥ 

ʥʦʤʠʥʘʣʜʳ ʤᴅʥʜʝ ײʩʪʘʣʫʳ ʢʝʨʝʢ. פʦʟסʘʣʪץʳʰʪʳש ʞʳʣʜʘʤʜʳסʳʥ ᴇʟʛʝʨʪʫ װʰʽʥ ץʘʞʝʪʪʽ 

ʐʳסʳʩ ʞʠʽʣʽʛʽ ʤʝʥ ʢʝʨʥʝʫʽʥ ײʩʪʘʧ ʪײʨʫסʘ ʠʤʧʫʣʴʩʪʽʢ ʝʥʜʽʢ ʤʦʜʫʣʷʮʠʷʩʳ ʙʘʨ ʞʝʪʝʢʪʝʨ 

ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. ʀʤʧʫʣʴʩʪʽʢ ʝʥʜʽʢ ʤʦʜʫʣʷʮʠʷʩʳ ʙʘʨ ʠʥʚʝʨʪʦʨ (ʀɽM) ᴅʨ ʪװʨʣʽ ʝʥʽ 

ʙʘʨ ʠʤʧʫʣʴʩʪʘʨʜʳ ʰʳסʘʨʘʜʳ, ʦʣʘʨ ץʘʞʝʪʪʽ ʪʦʣץʳʥ ʧʽʰʽʥʽʥ ʞʘʩʘʫ װʰʽʥ ʙʽʨʽʢʪʽʨʽʣʝʜʽ. 

ɼʠʦʜ ʢᴇʧʽʨʽ ʛʘʨʤʦʥʠʢʘʥʳ ʘʟʘʡʪʫ װʰʽʥ ʢʝʡʙʽʨ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ʀɽ 

ʪʦʣץʳʥʥʳץ שʘʟʽʨʛʽ ʬʦʨʤʘʩʳʥ ʞʘʩʘʡʜʳ, ʦʣ ʢᴇʟʜʽש ʩʳʟʳסʳʥʘ ʜᴅʣ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʙײʣ 

 ʫʘʪץ ʪʳץʨʘײʪʘ ʪץʞʳʣʜʘʤʜʳ ץʘʞʝʪʩʽʟ ʞʳʣʫʜʳ ʘʟʘʡʪʘʜʳ. ʀɽM ʞʝʪʝʛʽ ʙʘʨʣʳץ

ʢʦʵʬʬʠʮʠʝʥʪʽʥʝ ʠʝ. ʀɽM ʙʣʦʢʪʘʨʳ ʙʽʨ ʜʠʩʢʽʜʝ ʙʽʨʥʝʰʝ ץʦʟסʘʣʪץʳʰʪʳ ʙʘʩץʘʨʘ ʘʣʘʜʳ [4]. 

ʆʩʳʣʘʡʰʘ, ʪʘʩʳʤʘʣʜʘʫʰʳ ʞʠʽʣʽʢ ʵʣʝʢʪʨ ʪʨʘʥʟʠʩʪʦʨʣʘʨʳʥ ʪʽʟʙʝʢʢʝ ץʦʩʫ ʞᴅʥʝ ᴇʰʽʨʫ 

ʞʳʣʜʘʤʜʳסʳʥʘʥ ʘʣʳʥʘʜʳ. ʄײʥʳ ʢʦʤʤʫʪʘʮʠʷ ʞʠʽʣʽʛʽ ʜʝʧ ʪʝ ʘʪʘʡʜʳ. ʂʦʤʤʫʪʘʮʠʷ ʞʠʽʣʽʛʽ 

ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʙʦʣʩʘ, ʠʤʧʫʣʴʩʪʽʢ ʤʦʜʫʣʷʮʠʷʥʳש ʝʥʜʽʢ ʘʞʳʨʘʪʳʤʜʳʣʳסʳ ʩʦײסʨʣʳʤ 

ʞʦסʘʨʳ ʙʦʣʘʜʳ. ᴄʜʝʪʪʝʛʽ ץʦʩץʳʰ 3-ʪʝʥ 4 ʢɻʮ-ʢʝ ʜʝʡʽʥ ʥʝʤʝʩʝ ʩʝʢʫʥʜʳʥʘ 3000-ʥʘʥ 4000 

ʮʠʢʣʛʝ ʜʝʡʽʥ ʞײʤʳʩ ʽʩʪʝʡʜʽ. [5]. ʆʩʳʣʘʡʰʘ, ʢʦʤʤʫʪʘʮʠʷ ʞʠʽʣʽʛʽ ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʙʦʣʩʘ, 

ʰʳסʳʩ ʘʞʳʨʘʪʳʤʜʳʣʳסʳ ʩʦײסʨʣʳʤ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʳʣʫ ʙᴇʣʽʥʫʜʽש 

 .ʦʩʫ ʞʠʽʣʽʛʽʥ ʘʟʘʡʪʘʜʳץ-ʇᴄʂ ʘʫʳʩʪʳʨʳʧ שʘʶʳʥʘ ᴅʢʝʣʝʪʽʥʜʽʛʽʥʝʥ ʞʝʪʝʢʪʽסʣײ
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ϭʰ ʬʘʟʘʣʳ ʢʝʨʥʝʫ ʢϺʟʽʥ ʤʘʪʝʤʘʪʠʢʘʣʳϨ ʤʦʜʝʣʴʜʝʫ 

 ʰ ʬʘʟʘʣʳװ ʩʪʘʪʦʨʳʥʘ שʳʰʪʳץʘʣʪסʦʟץ ʰ ʬʘʟʘʣʳ ʢʝʨʥʝʫ ʢᴇʟʽ-ʘʩʠʥʭʨʦʥʜʳת

ʢʝʨʥʝʫʜʽש LC ʩװʟʛʽʩʽ ʦʨʥʘʪʳʣסʘʥ ʪײʨʘץʪʳ ʞʠʽʣʽʛʽ ɤ ʙʘʨ ʘʡʥʳʤʘʣʳ װʰ ʬʘʟʘʣʳ ʢʝʨʥʝʫʜʽ 

ʞʝʪʢʽʟʫʰʽ.ʄʦʜʝʣʴ ʬʦʨʤʫʣʘʣʘʨʜʳ ץʦʣʜʘʥʘʜʳ (2) - (4): 

 

      (2) 

     (3) 

     (4) 

 

ɸʩʠʥʭʨʦʥʜʳ ϨʦʟϤʘʣʪϨʳʰ ʤʦʜʝʣʽ 

 ʘסʵʥʝʨʛʠʷ ץʳʰ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʤʝʭʘʥʠʢʘʣʳץʘʣʪסʦʟץ ʰ ʬʘʟʘʣʳ ʘʩʠʥʭʨʦʥʜʳת

ʪװʨʣʝʥʜʽʨʛʽʰ ʨʝʪʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ, ʦʣ ʞװʢʪʝʤʝʛʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʤʦʤʝʥʪ ʙʝʨʝʜʽ. 

ɸʩʠʥʭʨʦʥʜʳ ץʦʟסʘʣʪץʳʰ ʙʝʢʽʪʽʣʛʝʥ abc ʢʦʦʨʜʠʥʘʪʪʘʨʳʥ ʘʡʥʘʣʤʘʣʳ dqo ʢʦʦʨʜʠʥʘʪʪʘʨʳʥʘ 

ʪװʨʣʝʥʜʽʨʫ ʘʨץʳʣʳ ʤʦʜʝʣʴʜʝʥʝʜʽ. 4-ʩʫʨʝʪʪʝ dqo װʡʣʝʩʪʽʨʫʜʽש ʙʘʣʘʤʘ ʩʭʝʤʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 ʜʝʫʣʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡשʤʦʜʝʣʽ ʪᴇʤʝʥʜʝʛʽ ʪʝ שʳʰʪʳץʘʣʪסʦʟץ ʰ ʬʘʟʘʣʳ ʘʩʠʥʭʨʦʥʜʳת

ʪײʞʳʨʳʤʜʘʣʫʳ ʤװʤʢʽʥ [3]. ɾʦסʘʨʳʜʘסʳ ʜʠʘʛʨʘʤʤʘʜʘʥ ʘסʳʥ װʰʽʥ ʢʝʣʝʩʽ ʪʝשʜʝʫʣʝʨ 

ʘʣʳʥʘʜʳ; 

 

     (5) 

 

 
                 

ʤײʥʜʘסʳ   

                                   
ʉʪʘʪʦʨ װʰʽʥ: 

 

 
 

ʈʦʪʦʨ װʰʽʥ: 

 

 
 

ʊᴇʤʝʥʜʝʛʽ 3-ʩʫʨʝʪʪʝʛʽ ʛʨʘʬʠʢ ʤʦʤʝʥʪ ʧʝʥ ץʫʘʪ ʢʝʨʥʝʫʽ ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʳ 

ʙʽʣʜʽʨʝʜʽ. 
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ʀʥʚʝʨʪʦʨʜʳ Ϩʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʘʩʠʥʭʨʦʥʜʳ ϨʦʟϤʘʣʪϨʳʰʪʳϬ ʞʳʣʜʘʤʜʳϤʳʥ 

ʙʘʩϨʘʨʫ ʤʦʜʝʣʽ. ʄʦʜʝʣʴʜʝʫ ʠʥʚʝʨʪʦʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʠʤʧʫʣʴʩʪʽʢ ʝʥʜʽʢ ʤʦʜʫʣʷʮʠʷ ᴅʜʽʩʽʥ 

 ʞʠʽʣʽʛʽ ʤʝʥ ʘʤʧʣʠʪʫʜʘʩʳ ʀɽM שʫ ʢʝʨʥʝʫʽʥʽסʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʐʳװʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞץ

ʪʝʭʥʠʢʘʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ᴇʟʛʝʨʝʜʽ ʞᴅʥʝ ʙײʣ ʙʘץʳʣʘʥʘʪʳʥ ʢʝʨʥʝʫ ʤʝʥ ʞʠʽʣʽʢ 

 .ʦʣʜʘʥʳʣʘʜʳ (4-ʩʫʨʝʪ)ץ ʰʽʥװ ʘʨʫץʳʥ ʙʘʩסʞʳʣʜʘʤʜʳ שʳʰʪʳץʘʣʪסʦʟץ

 

 
 

4-ʩʫʨʝʪ. ʀɽʄ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʘʩʠʥʭʨʦʥʜʳ ץʦʟסʘʣʪץʳʰʪʳש ʞʳʣʜʘʤʜʳסʳʥ ʙʘʩץʘʨʫ 

 

ʄʦʜʝʣʴʜʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

 

 
 

5-ʩʫʨʝʪ. ʈʦʪʦʨ ʞʳʣʜʘʤʜʳסʳ (ʘʡʥ /ʤʠʥ) 

 

5-ʩʫʨʝʪ ʨʦʪʦʨʜʳש ʞʳʣʜʘʤʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. ɾʈɾ 50 ɻʮ ʥʦʤʠʥʘʣʜʳ ʞʠʽʣʽʢʪʽ 

 ʳʜʘץʳʥ ʘʨʪʪʳʨʘ ʘʣʜʳ. ɹʘʩʪʘʧסʞʳʣʜʘʤʜʳ שʳʰʪʳץʘʣʪסʦʟץ ,ʦʣʜʘʥʘ ʦʪʳʨʳʧץ

 ʪʘʥץʘʨʳʣʘʡʜʳ ʞᴅʥʝ ʥʦʤʠʥʘʣʜʳ ʞʳʣʜʘʤʜʳסʳ ʥᴇʣʜʝʥ ʞʦסʞʳʣʜʘʤʜʳ שʳʰʪʳץʘʣʪסʦʟץ

ʘʩʘʜʳ; ʦʣ ʢʝʡʙʽʨ ᴇʪʧʝʣʽ ʢʝʟʝשʜʝʨʜʽ ʙʘʩʪʘʥ ʢʝʰʽʨʝʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ʙʽʨʥʝʰʝ ʤʠʣʣʠʩʝʢʫʥʜ 

ʽʰʽʥʜʝ ʪײʨʘץʪʳ ʜʝשʛʝʡʛʝ ʜʝʡʽʥ ʪײʨʘץʪʘʥʘʜʳ. ɾʈɾ ʢʝʣʝʩʽ ʘʨʪʳץʰʳʣʳץʪʘʨʜʳ ײʩʳʥʘʜʳ: 

- ʥɻʝʨʛʠʷ װʥʝʤʜʝʫ; 

 ;ʦʩʫ ʪʦʛʳץ ʪᴇʤʝʥ ʽʩʢʝ שʳʰʪʳץʘʣʪסʦʟץ -

- ʩ̔ʢʝ ץʦʩʫ ʢʝʟʽʥʜʝ ץʦʟסʘʣʪץʳʰʪʘʨ ʤʝʥ ʙʝʣʜʽʢʪʝʨʛʝ ʞʳʣʫ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʳץ 

ʞװʢʪʝʤʝʣʝʨʜʽ ʪᴇʤʝʥʜʝʪʫ; 

- ʞʦסʘʨʳ ץʫʘʪ ʢʦʵʬʬʠʮʠʝʥʪʽ [3]. 

 שʳʰʪʳץʘʣʪסʦʟץ ʞʠʽʣʽʛʽʥ ᴇʟʛʝʨʪʫ שʦʨʳʪʳʥʜʳ. ɾʈɾ ʢᴇʤʝʛʽʤʝʥ ʵʣʝʢʪʨ ʢʝʨʥʝʫʽʥʽפ

ʘʡʥʘʣʫ ʞʳʣʜʘʤʜʳסʳʥ ᴇʟʛʝʨʪʝʜʽ, ʙʽʨʘץ ʙײʣ ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʦʟסʘʣʪץʳʰʪʳש ᴇʟʝʛʽʥʜʝʛʽ 
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ʘסʳʥʥʳש ʜʝשʛʝʡʽʥ ײʩʪʘʧ ʪײʨʫ װʰʽʥ ʪʝʨʤʠʥʘʣʜʘʨʜʘסʳ ʢʝʨʥʝʫʜʽ ʨʝʪʪʝʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ, 

ᴅʡʪʧʝʩʝ ץʦʟסʘʣʪץʳʰ ᴇʟʝʢʪʽץ שʘʥʳץʪʳʣʳסʳʥ ʞᴅʥʝ ʤʘʛʥʠʪʪʝʣʫʜʽש ʰʘʤʘʜʘʥ ʪʳʩ ʪʦʛʳʥ 

ʩʝʟʽʥʝʜʽ. ʆʩʳʣʘʡʰʘ, ʞʠʽʣʽʢʪʽ ʨʝʪʪʝʡʪʽʥ ʞʝʪʝʢʪʽ ʟʝʨʪʪʝʛʝʥʥʝʥ ʢʝʡʽʥ ʵʣʝʢʪʨ 

 ,ʥʝʤʜʝʫʛʝ ʙʦʣʘʜʳװ ʘʪʘʨ ʵʥʝʨʛʠʷʥʳץ ʘ, ʩʦʥʳʤʝʥסʳʣʘʫץʳʥ ʙʘסʞʳʣʜʘʤʜʳ שʳʰʳʥʳץʘʣʪסʦʟץ

ᴇʡʪʢʝʥʽ ʵʥʝʨʛʠʷʥʳ װʥʝʤʜʝʫ ʙװʢʽʣ ᴅʣʝʤʜʝ ʤʘשʳʟʜʳ ʪʘץʳʨʳʧץʘ ʘʡʥʘʣסʘʥʳ ʙʝʣʛʽʣʽ. 
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ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʀʉʊɽʄ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ 

0,4 ʢɺ 

 

ɸשʜʘʪʧʘ.  ʄʘץʘʣʘʜʘ ʢᴅʩʽʧʦʨʳʥʥʳ0,4 ש ʢɺ ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ ʞװʡʝʣʝʨʽʥʽש 

ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ᴅʜʽʩʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ.  ʈʝʘʢʪʠʚʪʽ ץʫʘʪʪʳ ʢʦʤʧʝʥʩʘʮʠʷʣʘʫ 

 ʫʘʪʪʳ ʢʦʤʧʝʥʩʘʮʠʷʣʘʫץ ʥʝʛʽʟʜʝʤʝʩʽ ʙʝʨʽʣʛʝʥ.  ʈʝʘʢʪʠʚʪʽ ץʪʝʦʨʠʷʣʳ שʘʞʝʪʪʽʣʽʛʽʥʽץ

 ʫʘʪʪʳץ ʪʘʫ ʞʝʣʽʣʝʨʽʥʜʝʛʽ ʨʝʘʢʪʠʚʪʽץʳʣʳ ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʦʣʜʘʥʫ ʘʨץ ʳʣʘʨʳʥסʨʳʣײץ

ʘʟʘʡʪʫ ᴅʜʽʩʽ ײʩʳʥʳʣʘʜʳ.  ɹײʣ ᴅʜʽʩʪʽ ץʦʣʜʘʥʫ ʵʥʝʨʛʠʷ ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ, ʩʦʥʜʘʡ-ʘץ 

ʞʝʣʽʜʝʛʽ ʨʝʘʢʪʠʚʪʽ ץʫʘʪ ʜʝשʛʝʡʽʥ 1-ʰʽ ʞᴅʥʝ 2-ʰʽ ʢʽʨʽʩʪʝʨ װʰʽʥ ʩᴅʡʢʝʩʽʥʰʝ 48,5% ʞᴅʥʝ 45% 

ʪᴇʤʝʥʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.  ʉʦʥʜʘʡ-ʘץ ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ ʞʝʣʽʣʝʨʽʥʜʝ ʨʝʘʢʪʠʚʪʽ 

 ʦʣץ ʳʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝסʨʳʣײץ ʫʘʪʪʳ ʢʦʤʧʝʥʩʘʮʠʷʣʘʫץ

ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ: ʵʣʝʢʪʨ ʞʝʣʽʣʝʨʽʥʽש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, ʙʝʣʩʝʥʜʽ ץʫʘʪ 

ʞʦסʘʣʪʫʣʘʨʳʥ ʘʟʘʡʪʫ ʞᴅʥʝ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ. 

            ʊװʡʽʥ ʩᴇʟʜʝʨ: ɾװʡʝʣʝʨʜʽש ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ,  ʨʝʘʢʪʠʚʪʽ ץʫʘʪʪʳש 

ʢʦʤʧʝʥʩʘʮʠʷʩʳ. 

Annotation.  The article discusses a method for improving the energy efficiency of 0.4 

kV power supply systems for an enterprise.  The theoretical substantiation of the need for 

reactive power compensation is presented.  A method is proposed for reducing reactive power in 

power supply networks through the use of reactive power compensation devices.  The use of this 

method made it possible to reduce energy costs, as well as a decrease in the level of reactive 

power in the network by 48.5% and 45% for the 1st and 2nd inputs, respectively.  Also, when 

using reactive power compensation devices in power supply networks, the following indicators 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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can be achieved: an increase in the throughput of electrical networks, a reduction in active power  

and rational use ofenergy. 

Keywords: Increasing the energy efficiency of systems,  Reactive power compensation. 

ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 0,4 ʢɺ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ 

ʩʥʠʞʝʥʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʩʝʪʷʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ 

ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ  , ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʩʝʪʠ ʥʘ 48,5 % ʠ 45 % 

ʜʣʷ 1-ʛʦ ʠ 2-ʛʦ ʚʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚ ʢʦʤʧʝʥʩʘʮʠʠ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʩʝʪʷʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ 

ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ, ʢʦʤʧʝʥʩʘʮʠʠ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ.  

 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʦʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʘʩʠʥʭʨʦʥʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʥʘ ʜʦʣʶ 

ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 70 % ʧʦʪʨʝʙʣʷʝʤʦʡ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ 

ʧʦʪʨʝʙʣʷʶʪ ʦʢʦʣʦ 20 % ʠ ʨʘʟʣʠʯʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʘʧʧʘʨʘʪʳ ʧʦʪʨʝʙʣʷʶʪ  

ʦʢʦʣʦ 10 % . ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʬʠʢʩʠʨʫʝʪʩʷ ʨʦʩʪ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʙʳʪʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ.  ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʩʚʝʪʦʜʠʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʨʘʟʣʠʯʥʦʡ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʥʘʩʦʩʦʚ ʠ 

ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʪ.ʜ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʵʪʠʭ ʥʘʛʨʫʟʦʢ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ  ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴ ʚ ʩʠʩʪʝʤʝ.  

ʈʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ï ʵʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʳʟʚʘʥʥʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʝʪʷʭ.  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ 

ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ.  ʅʝʜʦʩʪʘʪʦʢ ʝʛʦ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʳʡ 

ʥʘʛʨʝʚ ʧʨʦʚʦʜʥʠʢʦʚ ʠ ʩʦʟʜʘʝʪ ʯʨʝʟʤʝʨʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʩʪʦʯʥʠʢ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʘʙʦʪʘʝʪ ʚ ʫʩʠʣʝʥʥʦʤ ʨʝʞʠʤʝ.  ʈʝʘʢʪʠʚʥʳʝ ʥʘʛʨʫʟʢʠ ʚʳʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ʠ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ .  ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ 

ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʠʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʳ.  ʩʪʘʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʝʨʝʛʨʫʞʝʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ. 

 ʇʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʦʱʥʦʩʪʠ, 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʷʚʣʷʝʪʩʷ ʢʦʩʠʥʫʩ ʫʛʣʘ ʩʜʚʠʛʘ ʬʘʟ (ʬʘʟʦʚʳʡ ʫʛʦʣ - cos o) ʤʝʞʜʫ ʪʦʢʦʤ ʠ 

ʥʘʧʨʷʞʝʥʠʝʤ.  ɺ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʥʘʟʳʚʘʝʪʩʷ çʢʦʵʬʬʠʮʠʝʥʪ 

ʤʦʱʥʦʩʪʠè.   

 

ʇʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 

ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ, ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʫʩʠʣʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ [3].  

ɽʩʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʪʨʝʙʠʪʝʣʶ ʤʦʱʥʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ ʢʦʥʜʝʥʩʘʪʦʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʨʘʟʤʝʨʘ, ʪʦ ʤʝʞʜʫ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ ʮʠʨʢʫʣʠʨʫʝʪ ʨʝʘʢʪʠʚʥʳʡ ʪʦʢ [4].  ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʦʢ ʥʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʤʦʱʥʦʩʪʠ, ʙʣʠʟʢʦʛʦ ʢ ʝʜʠʥʠʮʝ.  

ʈʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ Qc, ʢʦʤʧʝʥʩʠʨʫʝʤʘʷ ʢʦʥʜʝʥʩʘʪʦʨʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʠʥʜʫʢʪʠʚʥʦʡ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ ʢʦʤʧʝʥʩʘʮʠʠ Q1 ʠ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʧʦʩʣʝ ʢʦʤʧʝʥʩʘʮʠʠ Q2 

 

ʈʠʩʫʥʦʢ  1 - ʊʨʝʫʛʦʣʴʥʠʢ ʤʦʱʥʦʩʪʠ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ 

 

ɹʝʟ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʳʡ ʪʦʢ, ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʤ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʚ ʩʠʩʪʝʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʟʥʘʯʠʪ, ʩʦʟʜʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʛʝʥʝʨʘʪʦʨʳ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʢʘʙʝʣʠ  ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ .  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʥʝʨʛʦʩʥʘʙʞʘʶʱʝʡ ʢʦʤʧʘʥʠʠ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, ʠ ʵʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʧʝʨʝʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʪʝʭ, ʢʪʦ ʟʘ ʥʠʭ ʦʪʚʝʯʘʝʪ, ʪʦ ʝʩʪʴ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʥʠʟʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʦʱʥʦʩʪʠ.  .  ʇʦʵʪʦʤʫ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʯʝʪʯʠʢʫ ʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʯʝʪʯʠʢ ʨʝʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ .  

                                 ʈʠʩʫʥʦʢ 2. ɸʢʪʠʚʥʘʷ ʠ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ  

 

ʇʨʠ ʩʥʠʞʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʪʝʨʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʝ ʪʦʣʴʢʦ ʚ ʧʠʪʘʶʱʠʭ ʩʝʪʷʭ, ʥʦ ʠ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʠ 

ʛʝʥʝʨʘʪʦʨʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʪʘʢ ʯʪʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ 

ʤʦʱʥʦʩʪʠ  ʬʘʢʪʦʨ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʠ ʛʝʥʝʨʘʪʦʨʳ ʥʘʩʪʦʣʴʢʦ ʥʘʛʨʫʞʝʥʳ ʨʝʘʢʪʠʚʥʳʤʠ 

ʪʦʢʘʤʠ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʦʪ ʥʠʭ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʫʶ 

ʦʥʠ ʨʘʩʩʯʠʪʘʥʳ .  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʧʦʪʝʨʠ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʷʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʪʦʢʘ.  ʂʨʦʤʝ 

ʪʦʛʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʨʝʘʢʪʠʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʣʥʦʛʦ ʪʦʢʘ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʘʢʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʫʪʝʤ 

ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʣʥʫʶ ʟʘʛʨʫʟʢʫ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʫʶ ʯʘʩʪʴ ʦʙʱʝʡ 

ʤʦʱʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ ʧʨʝʦʙʨʘʟʫʝʪʩʷ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʧʦʪʨʝʙʠʪʝʣʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʜʨʫʛʠʝ ʚʠʜʳ ʵʥʝʨʛʠʠ ʠ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʩʝʪʴ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ .  ɼʣʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʥʷʪʳ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ: ʧʦʪʨʝʙʣʝʥʠʝ, 

ʚʳʨʘʙʦʪʢʘ, ʧʝʨʝʜʘʯʘ ʠ ʧʦʪʝʨʠ.  ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʦʪʩʪʘʚʘʥʠʠ ʪʦʢʘ ʦʪ ʬʘʟʳ ʥʘʧʨʷʞʝʥʠʷ 

(ʠʥʜʫʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ) ʧʦʪʨʝʙʣʷʝʪʩʷ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʘ ʧʨʠ ʦʧʝʨʝʞʝʥʠʠ 

ʪʦʢʘ ʧʦ ʬʘʟʝ ʥʘʧʨʷʞʝʥʠʷ (ʝʤʢʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ) ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʨʝʘʢʪʠʚʥʘʷ 

ʤʦʱʥʦʩʪʴ.   

         ɼʣʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʥʷʪʳ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ: ʧʦʪʨʝʙʣʝʥʠʝ, ʚʳʨʘʙʦʪʢʘ, 

ʧʝʨʝʜʘʯʘ ʠ ʧʦʪʝʨʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʪʦʢ ʦʪʩʪʘʝʪ ʦʪ ʬʘʟʳ ʥʘʧʨʷʞʝʥʠʷ (ʠʥʜʫʢʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ), ʪʦ ʧʦʪʨʝʙʣʷʝʪʩʷ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʘ ʝʩʣʠ ʪʦʢ ʦʧʝʨʝʞʘʝʪ 

ʥʘʧʨʷʞʝʥʠʝ (ʝʤʢʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ), ʪʦ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ 

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 0,4 ʢɺ ʚ ʨʘʡʦʥʘʭ 

ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʌʦʨʤʫʣʘ ʚʳʨʘʞʝʥʠʷ ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ 
 

 
                                         

ʈʠʩʫʥʦʢ 3. ɸʢʪʠʚʥʘʷ ʠ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʨʘʙʦʪʢʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʨʝʘʢʪʠʚʥʦʡ ʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ. ɽʩʣʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ 

ʧʦʪʨʝʙʣʷʝʪʩʷ ʧʨʠʝʤʥʠʢʘʤʠ ʠ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʪʝʨʷʝʪʩʷ ʚ ʵʣʝʤʝʥʪʘʭ ʩʝʪʠ, ʪʦ ʧʦʪʝʨʠ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʵʣʝʤʝʥʪʘʭ ʩʝʪʠ ʩʦʠʟʤʝʨʠʤʳ ʩ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ, 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʨʠʝʤʥʠʢʘʤʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʘʤʠ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʯʝʨʝʟ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʦʪʝʨʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ: 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ æὖὖ, ʚʳʟʚʘʥʥʳʝ ʧʝʨʝʪʦʢʦʤ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʯʝʨʝʟ ʩʝʪʴ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʝʝ ʢʚʘʜʨʘʪʫ. ɹʦʣʴʰʠʝ ʧʦʪʝʨʠ 

ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʪʨʝʙʫʶʪ ʧʨʠʙʣʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʢ ʤʝʩʪʘʤ ʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʩʥʠʞʝʥʠʷ ʧʝʨʝʜʘʯʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

 ʀʤʝʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʥʘʧʨʷʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʜʘʯʝ ʤʦʱʥʦʩʪʠ 

P ʠ Q ʯʝʨʝʟ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʘʢʪʠʚʥʳʤ ʠ ʨʝʘʢʪʠʚʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʦʪʝʨʠ ʥʘʧʨʷʞʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ: 
 

 ὖὙ + ὗὢ ὗ 

 æὟ = = Ὑ + Ὑ = æὟὙ + æὟὗ  
 Ὗ Ὗ Ὗ 

 

ʛʜʝ æὟὙ, æὟὗ ð ʧʦʪʝʨʠ ʥʘʧʨʷʞʝʥʠʷ ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʜʘʯʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ 

ʧʦ ʩʝʪʠ ʥʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʟ-ʟʘ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. 

Ὓ =  Ὗ 
ẗ 

 lẗ Ὅ 
 z
=  ὟὍ Ὡ Ὦ• =  ὟὍὧέί• +  ὮὟὍίὭὲ• =  Ѝ ὖ 2 +  ὗ 2   

where     cos • =  
ὖ 
ὗ ,         tan • =  

ὗ 
ὖ 
,  -   are  active and reactive power  coefficients.   
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 ʅʘʛʨʫʟʢʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʥʠʞʘʝʪ ʠʭ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʝʯʝʥʠʡ 

ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ, ʫʚʝʣʠʯʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʧʦʜʩʪʘʥʮʠʡ ʠ ʪ. ʜ.  

ɺʳʚʦʜʳ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʦʢʦʚ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ ʩʝʪʝʡ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

Å ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ; 

Å ʨʘʟʛʨʫʞʝʥʥʦʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʜʩʪʘʥʮʠʡ;  

Å ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ;  

Å ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 
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ɸʥʥʦʪʘʮʠʷ.ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʥʘ 

ʧʦʜʩʪʘʥʮʠʷʭ ʧʫʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʜʥʦʤ ʠʟ ʬʠʜʝʨʦʚ (ʌ-13)  

ʧʦʜʩʪʘʥʮʠʠ 62ɸ ʀʣʠʡʩʢʦʛʦ ʈʕʉ. 

ɸשʜʘʪʧʘ. ɾײʤʳʩʪʘ ɯʣʝ ʈʕʉ 62ɸ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʩʳʥʳש ʬʠʜʝʨʣʝʨʽʥʽש ʙʽʨʽʥʝ (ʌ-

13) ʢʦʤʧʝʥʩʘʮʠʷʣʳײץ ץʨʳʣסʳʣʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʫ ʘʨץʳʣʳ ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨʜʘסʳ ʵʣʝʢʪʨ 

 .ʨʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ ʙʝʨʽʣʛʝʥײץ שʘʣʫʳʥ ʘʟʘʡʪʫʜʳסʞʦ שʫʘʪʳʥʳץ

Abstract.The paper presents the means and methods for reducing power losses at 

substations by placing compensating devices on one of the feeders (F-13) of substation 62A of 

the Ili RES. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʧʦʪʝʨʠ, ʧʦʜʩʪʘʥʮʠʠ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, 
ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʬʠʜʝʨ, ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʥʝʨʛʠʷʥʳװʥʝʤʜʝʫ, ʞʦסʘʣʪʫʣʘʨ, ץʦʩʘʣץʳ ʩʪʘʥʮʠʷʣʘʨ, 
ʵʣʝʢʪʨʤʝʥʞʘʙʜʳץʪʘʫ, ʢʦʤʧʝʥʩʘʮʠʷʣʳײץ ץʨʳʣסʳʣʘʨ, ʬʠʜʝʨ, ʨʝʘʢʪʠʚʪʽ ץʫʘʪ. 

Key words: energy saving, losses, substations, power supply, compensating devices, 
feeder, reactive power. 

 
ʇʦʪʝʨʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʘʛʣʷʜʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʕʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʳʤ ʚʦʧʨʦʩʦʤ, ʪʨʝʙʫʶʱʝʛʦ ʥʝʦʪʣʦʞʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 
ʨʘʟʚʠʪʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ 
ʪʦʯʥʦʩʪʠ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʙʦʨʘ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 
ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʥʘ ʜʦʩʪʠʛʥʝʪ 25-30%, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢ ʩʥʠʞʝʥʠʶ ʮʝʥʳ ʝʜʠʥʠʮʳ 
ʧʨʦʜʫʢʮʠʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʧʦʪʨʝʙʠʪʝʣʶ. ʈʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, 
ʧʨʝʜʧʨʠʥʷʪʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦʧʪʠʤʠʟʘʮʠʠ, ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʵʣʝʢʪʨʦʩʝʪʝʚʦʡ ʢʦʤʧʘʥʠʠ (ʕʉʂ). ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʩʪʦʠʪ 
ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʡ 
ʨʘʙʦʪʳ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʫʪʠ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ 
ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ. ʆʩʥʦʚʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 
ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʝʪʝʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ 
ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚʘ [1]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʫʢʣʦʥʥʳʤ ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʦʩʪʘʚʢʠ 
ʧʦʪʨʝʙʠʪʝʣʷʤ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ 
ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʮʝʣʠ: 
1. ɺʳʙʦʨ ʬʠʜʝʨʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʩʝʪʝʡ ʛ. ɸʣʤʘʪʳ, ʀʣʠʡʩʢʦʛʦ ʈʕʉ ʠ ʦʮʝʥʢʘ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; 
2. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ; 
3. ʈʘʩʩʯʝʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʜʥʦʛʦ ʠʟ ʬʠʜʝʨʦʚ: 
- ʨʘʟʨʘʙʦʪʢʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʳ ʨʘʩʯʝʪʘ; 
- ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʘʙʝʣʴʥʳʭ ʩʝʪʝʡ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ; 
- ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ; 
4. ɺʳʙʦʨ ʤʦʱʥʦʩʪʠ, ʪʠʧʘ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʂʋ; 
5. ʈʘʩʯʝʪ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʂɹ; 
6. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ [2]. 

ʉʪʨʫʢʪʫʨʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ: 
- ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (ʫʧʨʘʚʣʷʝʤʳʭ 

ʰʫʥʪʠʨʫʶʱʠʭ ʨʝʘʢʪʦʨʦʚ, ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ) ʜʣʷ 
ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʪʦʢʦʚ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʠʣʠ 
ʦʧʘʩʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʫʟʣʘʭ ʩʝʪʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʛʦ, ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩ ʫʤʝʥʴʰʝʥʥʳʤʠ ʘʢʪʠʚʥʳʤʠ ʠ ʨʝʘʢʪʠʚʥʳʤʠ 
ʧʦʪʝʨʷʤʠ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ, ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʙʘʪʘʨʝʡ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʂʊʇ ʠ ʋʃʇ; 
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- ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ, ʫʩʠʣʠʪʝʣʴʥʳʭ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʤʝʩʪʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʥʘʛʨʫʟʢʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʥʠʞʝʥʠʷ ʝʝ ʧʦʪʝʨʴ; 

- ʢʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʪʝʣʝʤʝʭʘʥʠʟʘʮʠʷ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, 
ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʳʷʚʣʝʥʠʝ 
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʨʝʤʦʥʪʘ ʠ 
ʧʦʩʣʝʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʦʠʩʢ ʠ ʣʠʢʚʠʜʘʮʠʷ ʘʚʘʨʠʡ; 

- ʩʦʟʜʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ 
ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʠʭ ʬʘʢʪʠʯʝʩʢʦʡ 
ʧʦʛʨʝʰʥʦʩʪʠ; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ 
ʤʦʱʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ [3]. 

ʇʦʜʩʪʘʥʮʠʷ ˉ62ɸ ʧʠʪʘʝʪʩʷ ʦʪ ʂʘʧʯʘʛʘʡʩʢʦʡ ɻʕʉ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʧʦʜʩʪʘʥʮʠʷ 
ˉ134ɸ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʜʚʫʭʩʪʦʨʦʥʥʠʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ, ʜʘʣʝʝ ʣʠʥʠʠ 220 ʢɺ 
ʚʳʭʦʜʷʪ ʥʘ ʇʉ ˉ62A ʥʘ ʚʚʦʜʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 220/110/10 ʢɺ ʩ  ʤʦʱʥʦʩʪʴʶ 
ʢʘʞʜʦʛʦ 63 ʄɺɸ. ʂʘʞʜʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩʦʝʜʠʥʝʥ ʩ ʩʝʢʮʠʷʤʠ. ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ 
ʨʘʙʦʪʘʶʪ ʧʘʨʘʣʣʝʣʴʥʦ, ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʠʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʨʘʙʘʪʳʚʘʝʪ 
ʚʳʢʣʶʯʘʪʝʣʴ ʠ ʧʦʪʨʝʙʠʪʝʣʴ ʦʩʪʘʝʪʩʷ ʩ ʙʝʩʧʝʨʝʙʦʡʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʉʭʝʤʘ ʇʉ-62ɸ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʞʠʤʘ 

ʩʝʪʠ - ʵʪʦ RastrWin3, Mustang, Matlab7. 
RastrWin3 ʫʧʨʦʱʘʝʪ ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ. ʈʘʩʯʝʪ ʠ ʚʳʙʦʨ 

ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʙʣʦʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʩʪʨʫʢʮʠʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʦ ʢʦʤʧʝʥʩʘʮʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʝʜʠʥʝʥʠʡ ʇʉ ˉ62ɸ çʂʘʧʯʘʛʘʡʩʢʘʷè 
 
ʈʘʩʯʸʪ ʠ ʚʳʙʦʨ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʜʘʥʠʷ 

ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʈʫʢʦʚʦʜʷʱʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʢʦʤʧʝʥʩʘʮʠʠè. 
ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʳʙʠʨʘʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʭʦʜʥʦʡ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ , ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʠʟ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʦʣʞʥʦ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ: 

 

(1) 
 

ʛʜʝ   -ʨʘʩʯʸʪʥʘʷ (ʧʦʪʨʝʙʣʷʝʤʘʷ) ʧʦʪʨʝʙʠʪʝʣʝʤ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʘʨ; 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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 - ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʥʘʜʦ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʫ ʧʦʪʨʝʙʠʪʝʣʷ (ʪ.ʝ. 
ʤʦʱʥʦʩʪʴ ʂʋ)[4]. 

ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨʥʳʡ ʟʘʚʦʜ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʜʩʪʘʥʮʠʠ ʚʳʙʨʘʥʘ ʠʩʭʦʜʷ ʠʟ 

ʨʝʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʢʘʞʜʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʧʦʜʩʪʘʥʮʠʠ ʠ ʦʙʲʝʤʘ ʧʦʜʩʪʘʥʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʥʦʛʦ ʟʘʚʦʜʘ. ɺʳʙʨʘʥʥʳʝ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1.. 

 

ʊʘʙʣʠʮʘ1ïʇʝʨʝʯʝʥʴ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ 

 

ˉʊʇ 
ʈʝʘʢʪʠʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʊʇ 
ʊʠʧ/ʥʦʤʠʥʘʣ 

ʅʦʤʠʥʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ, 

ʢɺɸʨ 

ʊʇ-1354 82 ʋʂʄ58ʄ-0,4-50-25ʋ3 50 

ʊʇ-1355 82 ʋʂʄ58ʄ-0,4-50-25ʋ3 50 

ʊʇ-1356 82 ʋʂʄ58ʄ-0,4-50-25ʋ3 50 

ʊʇ-1358 50 ʋʂʄ58ʄ-0,4-35-25ʋ3 35 

ʊʇ-1372 82 ʋʂʄ58ʄ-0,4-50-25ʋ3 50 

ʊʇ-1357 50 ʋʂʄ58ʄ-0,4-35-25ʋ3 35 

ʊʇ-1360 50 ʋʂʄ58ʄ-0,4-35-25ʋ3 35 

ʊʇ-1363 170 ʋʂʄ58ʄ-0,4-150-33,3ʋ3 150 

ʊʇ-1362 82 ʋʂʄ58ʄ-0,4-50-33,3ʋ3 50 

 

ʕʢʦʥʦʤʠʷ ʛʦʜʦʚʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʌ-13 ʩʦʩʪʘʚʠʪ: 
 

(2) 
 

ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʨʘʩʩʯʠʪʘʝʤ ʧʦʪʨʝʙʣʷʝʤʫʶ 

ʤʦʱʥʦʩʪʴ. 

ʇʦʩʢʦʣʴʢʫ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʚ ʛʦʨʦʜʩʢʠʭ ʩʝʪʷʭ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʠ ʦʧʣʘʯʠʚʘʝʪʩʷ 

ʪʦʣʴʢʦ ʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʩʯʝʪʯʠʢʘʤʠ, ʪʦ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʌ-13 

ʩʦʩʪʘʚʣʷʶʪ  S =  P: æP = 70 558,2 ʢɺʪ/ʯ. 

ʊʘʨʠʬ ʟʘ 1 ʢɺʪ/ʯ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ɸʣʤʘʪʳ ʩʦʩʪʘʚʣʷʝʪ 20,28 ʪʝʥʛʝ, ʪʦ 

ʩʪʦʠʤʦʩʪʴ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʫʜʝʪ ʨʘʚʥʘ: 
 

(3) 

 

ʇʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʊʇ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʩʦʩʪʘʚʣʷʶʪ: 

æP=48 558,2 ʢɺʪ*ʯʘʩ: 
 

               (4) 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʀʣʠʡʩʢʠʡ ʈʕʉ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʩʚʦʶ ʦʩʥʦʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʦʪʨʘʞʘʝʪ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʝʨʠʦʜʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʵʥʝʨʛʦʢʦʤʧʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ 

ʩʨʝʜʩʪʚʘ, ʚʣʦʞʝʥʥʳʝ ʚ ʧʨʦʝʢʪ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʙʘʪʘʨʝʡ [5]: 

 

                                             (5) 

 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ɺʳʚʦʜ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʧʫʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʜʥʦʤ ʠʟ ʬʠʜʝʨʦʚ ʧʦʜʩʪʘʥʮʠʠ 62ɸ 

ʀʣʠʡʩʢʦʛʦ ʈʕʉ (ʌ-13). ʆʧʠʩʘʥʳ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʀʣʠʡʩʢʦʡ ʈʕʉ, ʦ ʧʦʜʩʪʘʥʮʠʠ ˉ62ɸ 

ʌ-13. ʈʘʩʩʯʠʪʘʥʳ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʝʡ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʚʳʙʨʘʥʥʦʤ ʫʯʘʩʪʢʝ, 

ʨʘʩʩʯʠʪʘʥʳ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʩʝʟʦʥʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ - ʛʦʜʦʚʳʝ ʧʦʪʝʨʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʧʝʨʝʧʘʜʳ ʥʘʧʨʷʞʝʥʠʷ. 

ʇʦʜʦʙʨʘʥʳ ʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʢʦʤʧʝʥʩʘʮʠʝʡ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʨʝʢʫʧʝʨʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʚ ʩʝʪʠ ʠ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʜʦ 

ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤʘʤʠ ʟʥʘʯʝʥʠʡ. ɿʜʝʩʴ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨʥʳʡ ʙʣʦʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ ʥʘʧʨʷʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ. ʄʦʞʥʦ ʩʵʢʦʥʦʤʠʪ ɹ 10 304 212,8 ʪʝʥʛʝ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʧʨʠ 

ʟʘʪʨʘʪʘʭ 2 756 500 ʪʝʥʛʝ. 
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ʋʃʋʏʐɽʅʀɽ ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʆʁ ʅɸɼɽɾʅʆʉʊʀ ʀ ʈɸɹʆʊʓ ʀɿʆʃʗʎʀʀ 

ʕʃɽʂʊʈʆʆɹʆʈʋɼʆɺɸʅʀʗ ʇʆɼʉʊɸʅʎʀʁ 110 ʂɺ ɺ ʅɽɹʃɸɻʆʇʈʀʗʊʅʆʁ 

ʉʈɽɼɽ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʜʝʞʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʩʪʘʥʮʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴʶ ʩʘʤʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʠʟʦʣʷʮʠʷ 

ʠʩʧʳʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ. ʇʦʜ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʠ 

ʫʚʣʘʞʥʝʥʠʝ ʚʦʟʜʫʭʘ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʚʘʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʷ ʧʨʠ ʨʦʩʪʝ 

ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʙʦʣʴʰʠʭ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʤʠʣʣʠʦʥʥʠʢʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʦʩʪʦʤ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʘʚʘʨʠʡ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʙʴʸʪ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʜʝʞʥʦʩʪʴ ʠʟʦʣʷʮʠʠ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʨʝʜʘ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ,  

ʘʚʘʨʠʷ,  ʵʢʦʥʦʤʠʯʝʩʢʠʡ  ʧʦʢʘʟʘʪʝʣʴ. 

ɸϬʜʘʪʧʘ. פʦʩʘʣץʳ  ʩʪʘʥʮʠʷʣʘʨʜʳש ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ  ʜᴅʣʜʽʛʽ,  ʝש ʘʣʜʳʤʝʥ,  ʵʣʝʢʪʨ  

ʞʘʙʜʳץʪʘʨʳʥʳש ʩʝʥʽʤʜʽʣʽʛʽʤʝʥ  ʘʥʳץʪʘʣʘʜʳ,  ʦʥʳש ʽʰʽʥʜʝ  ʦץʰʘʫʣʘʫ ץʦʣʘʡʩʳʟ  ʦʨʪʘʤʝʥ  
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ʙʽʨʛʝ  ʞײʤʳʩ  ʢʝʨʥʝʫʽ ʤʝʥ  ʰʘʤʘʜʘʥ  ʪʳʩ  ʢʝʨʥʝʫʜʽש ᴅʩʝʨʽʥ  ʩʝʟʽʥʝʜʽ. פʦʣʘʡʩʳʟ  ʦʨʪʘ  

ʘʫʘʥʳש ʣʘʩʪʘʥʫʳ  ʤʝʥ  ʳʣסʘʣʜʳʣʳסʳʥ  ʙʽʣʜʽʨʝʜʽ. ɹײʣ,  ʝש ʘʣʜʳʤʝʥ,  ʤʠʣʣʠʦʥʝʨʣʝʨʜʽש 

 .ʘʨʪʫʳʤʝʥ  ʙʘʡʣʘʥʳʩʪʳ שʪʘʫ  ʩʝʥʽʤʜʽʣʽʛʽʥʽץʘʣʘʣʘʨʳʥ  ʵʣʝʢʪʨʤʝʥ  ʞʘʙʜʳץ ʣʢʝʥ  ʞᴅʥʝ ʽʨʽװ

ɹײʣ  ʵʣʝʢʪʨ  ʵʥʝʨʛʠʷʩʳʥ  ʪײʪʳʥʫʜʳש ʞᴅʥʝ  ʦʣʘʨʜʳ  ʧʘʡʜʘʣʘʥʫ  ʩʘץʪʘʣʤʘסʘʥ  ʢʝʟʜʝʛʽ 

ʘʚʘʨʠʷʣʘʨʜʳש ᴇʩʫʽʥʝ  ʙʘʡʣʘʥʳʩʪʳ,  ʙײʣ  ʢᴇʙʽʥʝʩʝ  ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ץʦסʘʤʜʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ᴅʩʝʨ  ʝʪʝʜʽ. 

ʊϮʡʽʥʜʽ ʩϺʟʜʝʨ: ʦץʰʘʫʣʘʫʜʳש ʩʝʥʽʤʜʽʣʽʛʽ, ץʦʣʘʡʩʳʟ  ʦʨʪʘ,  ʵʣʝʢʪʨʤʝʥ  ʞʘʙʜʳץʪʘʫ,  

ʘʚʘʨʠʷ,  ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰ. 

Abstract.  The  reliability  and  accuracy  of substations  is primarily  determined  by the  

reliability  of the  electrical  equipment  itself,  including  their  insulation  is affected  by 

operating  voltage  and  overvoltage  in combination  with  an unfavorable  environment. An  

unfavorable  environment  means  air  pollution  and  humidification. It  is mainly  important  to 

take  this  into  account  when  increasing  the  reliability  of power  supply  to large  and  large  

cities  with  millions  of people. This  is due  to an increase  in electricity  consumption  and  

accidents  in case  of non-compliance  with  their  operation,  which  significantly  affects  

economic  and  social  indicators. 

Keywords: insulation  reliability,  unfavorable  environment,  power  supply,  accident,  

economic  indicator. 

 

ɺ  ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ  ʚʦʧʨʦʩʘʤ  ʥʘʜʝʞʥʦʩʪʠ  ʧʦʩʚʷʱʝʥʦ  ʙʦʣʴʰʦʝ  ʢʦʣʠʯʝʩʪʚʦ  

ʨʘʙʦʪ,  ʦʥʠ  ʚʳʟʳʚʘʶʪ  ʥʝʤʘʣʳʡ  ʠʥʪʝʨʝʩ  ʚʦ ʚʩʝʤ  ʤʠʨʝ. ʆʜʥʘʢʦ,  ʥʝʩʤʦʪʨʷ  ʥʘ ʙʦʣʴʰʦʝ  

ʢʦʣʠʯʝʩʪʚʦ  ʨʘʙʦʪ  ʚ ʜʘʥʥʦʡ  ʦʙʣʘʩʪʠ,  ʚ ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ  ʘʢʪʫʘʣʴʥʦʩʪʴ  ʵʪʦʡ  ʪʝʤʳ  ʥʝ 

ʩʥʠʞʘʝʪʩʷ. ʉʚʷʟʘʥʦ  ʵʪʦ  ʩ ʪʝʤ,  ʯʪʦ  ʧʦʜʢʣʶʯʘʶʪʩʷ  ʥʦʚʳʝ  ʧʦʪʨʝʙʠʪʝʣʠ,  ʩʦʟʜʘʶʪʩʷ  

ʩʣʦʞʥʳʝ  ʩʠʩʪʝʤʳ  ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ.  

ɺ  ʜʘʥʥʳʡ  ʤʦʤʝʥʪ  ʥʘʜʝʞʥʦʩʪʴ  ʚʥʝʰʥʝʡ  ʠʟʦʣʷʮʠʠ  ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ  

ʬʦʨʤʠʨʫʝʪʩʷ  ʚ ʙʦʣʴʰʝʡ  ʤʝʨʝ  ʜʝʷʪʝʣʴʥʦʩʪʴʶ  ʩʘʤʠʭ ʧʦʜʩʪʘʥʮʠʡ (ʇʉ).   

ʀʪʦʛ  ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʦʪʢʨʳʪʳʭ  ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ  ʫʩʪʨʦʡʩʪʚ 

(ʆʈʋ) ʇʉ  ʚʦ ʚʩʝʭ  ʦʙʣʘʩʪʷʭ  ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ  ʥʘʛʣʷʜʥʦ  ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ  ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ  ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʢʨʳʪʠʡ ʚʥʝʰʥʝʡ  ʠʟʦʣʷʮʠʠ,  ʚ ʪʦʤ  ʯʠʩʣʝ  ʫʛʨʦʟʳ  ʠʟ  ʠʭ 

ʠʩʭʦʜʘ,  ʩʘʤrʤ  ʢʨʠʪʠʯʝʩʢʠʤ  ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ  ʥʦʨʤʘʣʴʥʳʡ  ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ  

ʨʝʞʠʤ. ʅʦʨʤʘʣʴʥʳʡ  ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ  ʨʝʞʠʤ  ʵʪʦ  ʠ ʝʩʪʴ  ʚʣʠʷʥʠʝ  ʥʘ ʠʟʦʣʷʮʠʶ 

ʨʘʙʦʯʝʛʦ  ʥʘʧʨʷʞʝʥʠʷ,  ʝʩʪʝʩʪʚʝʥʥʦ  ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ  ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ  ʠ ʫʚʣʘʞʥʝʥʠʝʤ  

ʧʦʚʝʨʭʥʦʩʪʠ  ʵʪʦʡ  ʩʘʤʦʡ  ʠʟʦʣʷʮʠʠ. ʉʯʠʪʘʝʪʩʷ  ʜʦʢʘʟʘʥʥʳʤ,  ʯʪʦ  ʧʝʨʝʢʨʳʪʠʷ  ʚʥʝʰʥʝʡ  

ʠʟʦʣʷʮʠʠ  ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪʢʨʳʪʦʛʦ  ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ  ʫʩʪʨʦʡʩʪʚʘ  ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʚʥʫʪʨʝʥʥʠʭ  ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʤʦʞʥʦ  ʩʢʘʟʘʪʴ  ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ. ʇʨʠ  ʵʪʦʤ  ʚ ʥʝʢʦʪʦʨʳʭ  

ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ  ʙʳʚʘʣʠ  ʩʠʪʫʘʮʠʠ  ʙʦʣʴʰʦʛʦ  ʯʠʩʣʘ  ʧʝʨʝʢʨʳʪʠʡ ʠʟʦʣʷʮʠʠ  ʦʪʢʨʳʪʳʭ  

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ  ʫʩʪʨʦʡʩʪʚ  ʚ ʥʦʨʤʘʣʴʥʳʭ  ʨʝʞʠʤʘʭ  ʠ ʠʥʦʛʜʘ  ʚ ʦʪʜʝʣʴʥʳʭ  ʩʠʪʫʘʮʠʷʭ  

ʜʘʥʥʳʝ  ʧʝʨʝʢʨʳʪʠʷ  ʯʘʩʪʦ  ʚʩʪʨʝʯʘʣʠʩʴ,  ʠ ʠʤʝʚʰʠʡ  ʩʚʦʠʤ  ʩʣʝʜʩʪʚʠʝʤ  ʧʦʚʨʝʞʜʝʥʠʷʤʠ  

ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ  ʠ ʥʝʧʨʝʨʳʚʥʳʤʠ  ʧʝʨʝʨʳʚʘʤʠ  ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ.  

ɺ  ʧʝʨʚʫʶ  ʦʯʝʨʝʜʴ  ʧʨʠʚʝʜʫ ʧʨʠʤʝʨ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʝʨʝʢʨʳʪʠʷʤʠ, ʢʦʪʦʨʳʝ  

ʙʳʣʠ  ʚʳʟʚʘʥʳ ʟʘʛʨʷʟʥʝʥʠʝʤ  ʠʟʦʣʷʮʠʠ,  ʚ ʧʦʩʣʝʜʩʪʚʠʠ  ʯʝʛʦ 2-3  ʛʦʜʘ ʥʘʟʘʜ  ʵʪʦ  ʧʨʠʚʝʣʦ  

ʢ  ʘʚʘʨʠʡʥʦʡ  ʩʠʪʫʘʮʠʠ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. 

1. ɺ  ʷʥʚʘʨʝ 2019 ʛ. ʥʘ ʦʪʢʨʳʪʦʤ  ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʤ  ʫʩʪʨʦʡʩʪʚʝ 110 ʢɺ  ʇʉ 

çɹʦʨʦʜʫʣʠʭʘè ʚ ɹʦʨʦʜʦʣʫʭʠʥʩʢʦʤ  ʨʘʡʦʥʝ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ  ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʝʨʝʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ  ʦʙʫʩʣʦʚʣʝʥʳ ʫʥʦʩʘʤʠ ʚʳʩʦʢʦʧʨʦʚʦʜʷʱʠʭ 

ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʭ  ʨʝʘʛʝʥʪʦʚ (ʧʦʚʘʨʝʥʥʘʷ  ʩʦʣʴ  ʠ ʘʮʝʪʘʪ  ʢʘʣʠʷ),  ʢʦʪʦʨʳʤʠ  ʚ ʙʦʣʴʰʦʤ  

ʢʦʣʠʯʝʩʪʚʝ  ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ  ʜʦʨʦʞʥʳʝ  ʧʦʢʨʳʪʠʷ  ʠ ʵʩʪʘʢʘʜʳ  ʘʚʪʦʤʦʙʠʣʴʥʦʡ  ʜʦʨʦʛʠ. ɺ  

ʪʝʯʝʥʠʝ 6 ʜʥʝʡ  ʥʘ ʵʪʦʤ  ʆʈʋ  ʧʨʦʠʟʦʰʣʦ  ʙʦʣʝʝ 8 ʧʝʨʝʢʨʳʪʠʡ  ʨʘʟʣʠʯʥʦʛʦ  ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʝʨʝʢʨʳʪʠʷ  ʠʟʦʣʷʮʠʠ  ʆʈʋ  ʥʘʨʫʰʠʣʠ  ʥʦʨʤʘʣʴʥʫʶ  ʨʘʙʦʪʫ  ʩʘʤʦʡ  ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʙʳʣʦ  ʫʩʪʘʥʦʚʣʝʥʦ,  ʯʪʦ  ʧʝʨʝʢʨʳʪʠʷ  ʠʟʦʣʷʪʦʨʦʚ  ʵʣʝʢʪʨʠʯʝʩʢʦʡ  

ʜʫʛʦʡ  ʧʨʦʠʟʦʰʣʠ  ʚʩʣʝʜʩʪʚʠʝ  ʠʥʪʝʥʩʠʚʥʦʛʦ  ʟʘʛʨʷʟʥʝʥʠʷ  ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ  ʟʘ ʢʦʨʦʪʢʠʡ  
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ʧʨʦʤʝʞʫʪʦʢ  ʚʨʝʤʝʥʠ,  ʪ.ʢ. ʜʦ  ʵʪʦʛʦ  ʤʦʤʝʥʪʘ  ʚʥʝʰʥʷʷ  ʠʟʦʣʷʮʠʷ  ʥʘ ʇʉ çɹʦʨʦʜʫʣʠʭʘè 

ʥʘʜʝʞʥʦ  ʨʘʙʦʪʘʣʘ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʦʣʷʪʦʨʦʚ,  ʢʦʪʦʨʳʝ  

ʙʳʣʠ  ʟʘʛʨʷʟʥʝʥʳ  ʥʘ ʇʉ 110 ʢɺ çɹʦʨʦʜʫʣʠʭʘè. ɺʩʣʝʜʩʪʚʠʝ  ʯʝʛʦ  ʙʳʣʦ  ʫʩʪʘʥʦʚʣʝʥʦ,  ʯʪʦ  

ʠʟʦʣʷʪʦʨʳ  ʠʤʝʣʠ ʥʠʟʢʫʶ  ʵʣʝʢʪʨʦʧʨʦʯʥʦʩʪʴ,  ʢʦʪʦʨʘʷ  ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ  ʥʦʨʤʘʪʠʚʥʳʤ  

ʪʨʝʙʦʚʘʥʠʷʤ. 

ʇʨʠʯʠʥʦʡ  ʥʠʟʢʦʡ  ʧʨʦʯʥʦʩʪʠ  ʠʟʦʣʷʪʦʨʦʚ  ʙʳʣʦ  ʥʘʣʠʯʠʝ  ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʛʦ  

ʟʘʛʨʷʟʥʝʥʠʷ  ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ð ʦʪʣʦʞʝʥʠʷ  ʨʝʘʛʝʥʪʦʚ,  ʠʩʧʦʣʴʟʫʝʤʳʭ  ʚ ʢʘʯʝʩʪʚʝ  

ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʦʛʦ  ʧʦʢʨʳʪʠʷ  ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ  ʜʦʨʦʛʘʭ. 

ʕʢʩʪʨʝʤʘʣʴʥʦʝ  ʟʘʛʨʷʟʥʝʥʠʝ  ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ  ʠʟʦʣʷʪʦʨʦʚ  ʚʳʧʘʣʦ  ʩ ʙʣʠʟʢʦ  

ʨʘʩʧʦʣʦʞʝʥʥʦʡ (ʦʢʦʣʦ 100 ʤ) ʘʚʪʦʜʦʨʦʛʠ  ʧʨʠ  ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ  ʘʪʤʦʩʬʝʨʥʳʭ  ʫʩʣʦʚʠʷʭ 

(ʪʫʤʘʥ,  ʚʳʩʦʢʘʷ  ʚʣʘʞʥʦʩʪʴ,  ʦʩʘʜʢʠ). 

ɺ  ʨʘʤʢʘʭ  ʚʳʧʦʣʥʝʥʠʷ  ʨʘʙʦʪ  ʧʦ ʧʦʚʳʰʝʥʠʶ  ʥʘʜʝʞʥʦʩʪʠ  ʨʘʙʦʪʳ  ʠʟʦʣʷʮʠʠ  ʥʘ 

ʇʉ çɹʦʨʦʜʫʣʠʭʘè ʙʳʣʠ  ʨʘʟʨʘʙʦʪʘʥʳ  ʨʝʢʦʤʝʥʜʘʮʠʠ  ʧʦ ʪʨʝʙʫʝʤʳʤ  ʫʨʦʚʥʷʤ  ʠʟʦʣʷʮʠʠ,  

ʧʝʨʠʦʜʠʯʥʦʩʪʠ  ʠ ʚʠʜʫ  ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ  ʤʝʨʦʧʨʠʷʪʠʡ (ʯʠʩʪʢʘ,  ʫʩʠʣʝʥʠʝ  ʠʟʦʣʷʮʠʠ,  

ʛʠʜʨʦʬʦʙʠʟʘʮʠʷ  ʧʦʚʝʨʭʥʦʩʪʠ  ʠʟʦʣʷʪʦʨʦʚ),  ʥʘʧʨʘʚʣʝʥʥʳʭ  ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ  

ʘʥʘʣʦʛʠʯʥʳʭ  ʦʪʢʘʟʦʚ  ʚ ʙʫʜʫʱʝʤ. 

2. ɺ ʢʦʥʮʝ  ʬʝʚʨʘʣʷ 2020 ʛ. ʥʘ  ʇʉ 11 110 ʢɺ  ʚ ɻʣʫʙʦʢʦʚʩʢʦʤ  ʨʘʡʦʥʝ  ɺʦʩʪʦʯʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ  ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʣʠ  ʥʝʦʜʥʦʢʨʘʪʥʳʝ  ʦʪʢʣʶʯʝʥʠʷ  ʚʩʣʝʜʩʪʚʠʝ  

ʧʝʨʝʢʨʳʪʠʷ  ʛʠʨʣʷʥʜ  ʠʟʦʣʷʪʦʨʦʚ  ʧʨʠ  ʨʘʙʦʯʝʤ  ʥʘʧʨʷʞʝʥʠʠ  ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ  

ʘʪʤʦʩʬʝʨʥʳʭ  ʷʚʣʝʥʠʷʭ (ʦʙʨʘʟʦʚʘʥʠʝ  ʣʴʜʘ  ʥʘ ʛʠʨʣʷʥʜʘʭ  ʠʟʦʣʷʪʦʨʦʚ). 

3. ɺ  ʷʥʚʘʨʝ 2019 ʛ. ʥʘ  ʇʉ çʏʘʧʘʝʚʘè 110 ʢɺ  ʚ ɸʣʪʘʡʩʢʦʤ  ʨʘʡʦʥʝ  ɺʦʩʪʦʯʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ  ʦʙʣʘʩʪʠ ʧʨʠ  ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ  ʧʦʛʦʜʥʳʭ  ʫʩʣʦʚʠʷʭ (ʩʠʣʴʥʳʡ  ʪʫʤʘʥ,  

ʩʥʝʛ) ʧʨʦʠʩʭʦʜʠʣʠ  ʥʝʦʜʥʦʢʨʘʪʥʳʝ  ʧʝʨʝʢʨʳʪʠʷ  ʦʧʦʨʥʳʭ  ʠʟʦʣʷʪʦʨʦʚ  ʨʘʟʲʝʜʠʥʠʪʝʣʝʡ 110 

ʢɺ  ʇʉ 110/35/6 ʢɺ  ʎʝʥʪʨʘʣʴʥʳʭ  ʵʣʝʢʪʨʠʯʝʩʢʠʭ  ʩʝʪʝʡ,  ʯʪʦ  ʧʨʠʚʦʜʠʣʦ  ʢ 

ʥʝʦʜʥʦʢʨʘʪʥʦʤʫ  ʦʪʢʣʶʯʝʥʠʶ  ɺʃ 110 ʢɺ. 

4. ʅʘ  ʇʉ çʊʘʩʢʝʩʢʝʥè 110 ʢɺ 10 ʤʘʨʪʘ 2020 ʛ.  ʚ  ʋʨʜʞʘʨʩʢʦʤ  ʨʘʡʦʥʝ  ɺʦʩʪʦʯʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ  ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʦ 2 ʧʝʨʝʢʨʳʪʠʡ  ʣʠʥʝʡʥʳʭ  ʚʚʦʜʦʚ 110 ʢɺ  ʧʨʠ  

ʦʙʣʝʜʝʥʝʥʠʠ  ʧʦʚʝʨʭʥʦʩʪʠ  ʬʘʨʬʦʨʦʚʳʭ  ʧʦʢʨʳʰʝʢ  ʠ ʦʙʨʘʟʦʚʘʥʠʠ  ʧʣʦʪʥʦʛʦ  ʩʣʦʷ  

ʫʛʦʣʴʥʦʡ  ʧʳʣʠ. 

ʉ  ʮʝʣʴʶ  ʧʦʚʳʰʝʥʠʷ  ʥʘʜʝʞʥʦʩʪʠ  ʨʘʙʦʪʳ  ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ  ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ  ʚ 

ʙʫʜʫʱʝʤ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ  ʦʪʢʘʟʦʚ  ɺʃ ʠ ʇʉ ʥʝʦʙʭʦʜʠʤʦ  ʨʘʟʨʘʙʦʪʘʪʴ  ʠ ʨʝʘʣʠʟʦʚʘʪʴ  ʨʷʜ  

ʧʨʝʚʝʥʪʠʚʥʳʭ  ʤʝʨʦʧʨʠʷʪʠʡ  ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ  ʦʪʢʘʟʦʚ  ʠʣʠ  ʤʠʥʠʤʠʟʘʮʠʠ  

ʧʦʩʣʝʜʩʪʚʠʠ  ʦʪ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ  ʩʣʫʯʘʝʚ  ʚʦʟʥʠʢʥʦʚʝʥʠʷ  ʘʚʘʨʠʡʥʳʭ  ʩʠʪʫʘʮʠʡ. 

ʅʘʜʝʞʥʘʷ  ʨʘʙʦʪʘ  ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ  ʠʟʦʣʷʮʠʠ  ʆʈʋ  ʠ ɺʃ ʚ ʥʦʨʤʘʣʴʥʦʤ  

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ  ʨʝʞʠʤʝ  ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ,  ʚ ʧʝʨʚʫʶ  ʦʯʝʨʝʜʴ,  ʧʨʠʥʷʪʠʝʤ  ʧʨʘʚʠʣʴʥʳʭ  

ʧʨʦʝʢʪʥʳʭ  ʨʝʰʝʥʠʡ:  ʨʘʩʧʦʣʦʞʝʥʠʝʤ  ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ  ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ  ʨʘʩʩʪʦʷʥʠʠ  ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ  ʟʘʛʨʷʟʥʝʥʠʷ,  ʚʳʙʦʨʦʤ  ʫʨʦʚʥʝʡ  ʠʟʦʣʷʮʠʠ,  ʧʨʠ  ʢʦʪʦʨʳʭ  ʯʠʩʣʦ  ʦʪʢʣʶʯʝʥʠʡ  

ʆʈʋ  ʠ ɺʃ ʥʝ ʧʨʝʚʳʰʘʝʪ  ʜʦʧʫʩʪʠʤʦʛʦ  ʧʦ ʫʩʣʦʚʠʷʤ  ʵʢʩʧʣʫʘʪʘʮʠʠ,  ʚʳʙʦʨʦʤ  ʪʠʧʘ  

ʠʟʦʣʷʪʦʨʦʚ  ʠ ʠʟʦʣʷʮʠʦʥʥʳʭ  ʢʦʥʩʪʨʫʢʮʠʡ,  ʠʤʝʶʱʠʭ  ʜʣʠʪʝʣʴʥʳʡ  ʧʦʣʦʞʠʪʝʣʴʥʳʡ  ʦʧʳʪ  

ʵʢʩʧʣʫʘʪʘʮʠʠ  ʠ ʥʘʠʙʦʣʝʝ  ʫʩʧʝʰʥʦ  ʨʘʙʦʪʘʶʱʠʭ  ʚ ʢʦʥʢʨʝʪʥʳʭ  ʫʩʣʦʚʠʷʭ  ʟʘʛʨʷʟʥʝʥʠʷ  ʠ 

ʫʚʣʘʞʥʝʥʠʷ. 

ʅʘ  ɺʃ ʠ ʆʈʋ,  ʛʜʝ  ʫʨʦʚʝʥʴ  ʠʟʦʣʷʮʠʠ  ʦʢʘʟʳʚʘʝʪʩʷ  ʥʝʜʦʩʪʘʪʦʯʥʳʤ (ʦʰʠʙʢʘ  ʧʨʠ  

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ,  ʩʦʦʨʫʞʝʥʠʝ  ʚʙʣʠʟʠ  ʜʝʡʩʪʚʫʶʱʠʭ  ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ  ʥʦʚrʭ  

ʧʨʦʤʳʰʣʝʥʥʳʭ  ʧʨʝʜʧʨʠʷʪʠʡ,  ʘʚʪʦʤʦʙʠʣʴʥʳʭ  ʜʦʨʦʛ  ʩ ʠʥʪʝʥʩʠʚʥʳʤ  ʜʚʠʞʝʥʠʝʤ  

ʪʨʘʥʩʧʦʨʪʘ,  ʨʘʩʰʠʨʝʥʠʝ  ʩʪʘʨʳʭ  ʧʨʝʜʧʨʠʷʪʠʡ,  ʷʚʣʷʶʱʠʭʩʷ  ʠʩʪʦʯʥʠʢʘʤʠ  ʟʘʛʨʷʟʥʝʥʠʷ),  

ʥʝʦʙʭʦʜʠʤʦ  ʧʨʦʨʘʙʦʪʘʪʴ  ʚʦʧʨʦʩ  ʦʙ ʫʩʠʣʝʥʠʠ  ʠʟʦʣʷʮʠʠ  ʜʦ ʫʨʦʚʥʝʡ,  ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ  

ʥʘʜʝʞʥʫʶ  ʨʘʙʦʪʫ. ɽʩʣʠ  ʢʦʥʩʪʨʫʢʮʠʠ  ɺʃ ʠ ʆʈʋ  ʥʝ ʧʦʟʚʦʣʷʶʪ  ʚʳʧʦʣʥʠʪʴ  ʪʨʝʙʫʝʤʦʝ  

ʫʩʠʣʝʥʠʝ,  ʪʦ ʩʣʝʜʫʝʪ  ʫʩʠʣʠʪʴ  ʠʟʦʣʷʮʠʶ  ʜʦ ʚʦʟʤʦʞʥʳʭ  ʧʨʝʜʝʣʦʚ  ʠ ʚ ʢʘʯʝʩʪʚʝ  

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ  ʚʳʥʫʞʜʝʥʥʦʡ  ʤʝʨʳ  ʧʨʠʤʝʥʠʪʴ  ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ  ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ  



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʤʝʨʦʧʨʠʷʪʠʷ (ʦʯʠʩʪʢʘ  ʧʦʚʝʨʭʥʦʩʪʠ  ʠʟʦʣʷʪʦʨʦʚ  ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ,  ʠʩʧʦʣʴʟʦʚʘʥʠʝ  

ʛʠʜʨʦʬʦʙʥʳʭ  ʧʦʢʨʳʪʠʡ). 

ʅʘʠʙʦʣʝʝ  ʵʬʬʝʢʪʠʚʥʳʤ  ʤʝʪʦʜʦʤ  ʧʦʚʳʰʝʥʠʷ  ʥʘʜʝʞʥʦʩʪʠ  ʨʘʙʦʪʳ  

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ  ʚ ʫʩʣʦʚʠʷʭ  ʟʘʛʨʷʟʥʝʥʠʷ  ʠ ʫʚʣʘʞʥʝʥʠʷ  ʷʚʣʷʝʪʩʷ  ʚʳʙʦʨ  ʫʨʦʚʥʝʡ  

ʠʟʦʣʷʮʠʠ,  ʪʠʧʦʚ  ʠʟʦʣʷʪʦʨʦʚ,  ʚʠʜʘ  ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ  ʧʨʦʚʝʜʝʥʠʷ  ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ  

ʤʝʨʦʧʨʠʷʪʠʡ  ʥʘ ʦʩʥʦʚʝ  ʩʦʩʪʘʚʣʝʥʠʷ  ʢʘʨʪ  ʩʪʝʧʝʥʝʡ  ʟʘʛʨʷʟʥʝʥʠʷ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ  

ʨʘʩʧʦʣʦʞʝʥʠʷ  ʵʣʝʢʪʨʦʩʝʪʝʚʳʭ  ʦʙʲʝʢʪʦʚ.  

ɺ  ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ  ʨʘʙʦʪʳ  ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ  ʥʦʚʳʭ ʢʘʨʪ  ʩʪʝʧʝʥʝʡ  ʟʘʛʨʷʟʥʝʥʠʷ 

ʠʣʠ  ʧʝʨʝʩʤʦʪʨʫ  ʩʦʩʪʘʚʣʝʥʥʳʭ  ʨʘʥʝʝ  ʢʘʨʪ  ʧʨʦʚʦʜʷʪʩʷ  ʦʯʝʥʴ  ʨʝʜʢʦ  ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʥʝ 

ʨʝʘʣʠʟʫʶʪʩʷ  ʚ ʧʦʣʥʦʤ  ʦʙʲʝʤʝ  ʥʝʦʙʭʦʜʠʤʳʝ  ʤʝʨʳ  ʧʦ ʧʦʚʳʰʝʥʠʶ  ʥʘʜʝʞʥʦʩʪʠ  ʨʘʙʦʪʳ  

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ,  ʯʪʦ  ʤʦʞʝʪ  ʩʢʘʟʘʪʴʩʷ  ʥʘ ʩʥʠʞʝʥʠʠ  ʥʘʜʝʞʥʦʩʪʠ  ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ  

ʧʦʪʨʝʙʠʪʝʣʝʡ,  ʘ ʚ ʨʷʜʝ  ʩʣʫʯʘʝʚ,  ʢʘʢ  ʧʦʢʘʟʘʥʦ  ʚʳʰʝ,  ʵʪʦ  ʫʞʝ  ʧʨʦʠʩʭʦʜʠʪ. 

ɺ  ʩʚʷʟʠ  ʩ ʵʪʠʤ  ʨʘʥʝʝ  ʩʦʩʪʘʚʣʝʥʥʳʝ ʢʘʨʪʳ  ʩʪʝʧʝʥʝʡ  ʟʘʛʨʷʟʥʝʥʠʷ ʪʨʝʙʫʶʪ  

ʧʝʨʝʩʤʦʪʨʘ  ʜʣʷ  ʚʳʜʝʣʝʥʠʷ  ʪʝʨʨʠʪʦʨʠʡ  ʩ ʨʘʟʣʠʯʥʳʤʠ  ʩʪʝʧʝʥʷʤʠ  ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ  ʵʪʦʤ  

ʜʦʣʞʥʘ  ʙʳʪʴ  ʧʨʦʚʝʜʝʥʘ  ʢʦʨʨʝʢʪʠʨʦʚʢʘ  ʛʨʘʥʠʮ  ʚʳʜʝʣʝʥʥʳʭ  ʥʘ ʢʘʨʪʝ  ʨʘʡʦʥʦʚ  ʠ 

ʫʩʪʘʥʦʚʣʝʥʳ  ʥʦʚʳʝ  ʥʦʨʤʠʨʦʚʘʥʥʳʝ  ʟʥʘʯʝʥʠʷ  ʫʜʝʣʴʥʦʡ  ʜʣʠʥʳ  ʧʫʪʠ  ʫʪʝʯʢʠ  ʠʟʦʣʷʮʠʠ  

ɺʃ ʠ ʆʈʋ  ʜʣʷ  ʢʘʞʜʦʡ  ʚʳʜʝʣʝʥʥʦʡ  ʥʘ ʢʘʨʪʝ  ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʫʶ  ʞʝ ʨʘʙʦʪʫ  ʩʣʝʜʫʝʪ  

ʧʨʦʚʝʩʪʠ  ʧʨʠ  ʩʦʩʪʘʚʣʝʥʠʠ  ʚʧʝʨʚʳʝ  ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʢʘʨʪ  ʩʪʝʧʝʥʝʡ  ʟʘʛʨʷʟʥʝʥʠʷ. 

ɺ  ʦʙʲʝʤ  ʨʘʙʦʪ  ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ (ʧʝʨʝʩʤʦʪʨʫ) ʢʘʨʪ  ʩʪʝʧʝʥʝʡ  ʟʘʛʨʷʟʥʝʥʠʷ ʜʣʷ  

ʢʘʞʜʦʛʦ ʤʝʞʩʠʩʪʝʤʥʦʛʦ  ʵʣʝʢʪʨʠʯʝʩʢʠʭ  ʩʝʪʝʡ ʠ  ɸʆ-ʵʥʝʨʛʦ  ʥʘʨʷʜʫ  ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ  

ʪʨʝʙʫʝʤʳʭ  ʫʨʦʚʥʝʡ  ʠʟʦʣʷʮʠʠ  ʜʣʷ  ʚʳʜʝʣʝʥʥʳʭ  ʥʘ ʢʘʨʪʝ  ʨʘʡʦʥʦʚ (ʟʦʥ) ʚʭʦʜʠʪ  

ʨʘʟʨʘʙʦʪʢʘ  ʨʝʢʦʤʝʥʜʘʮʠʡ  ʧʦ ʦʧʪʠʤʘʣʴʥʳʤ  ʪʠʧʘʤ  ʣʠʥʝʡʥʳʭ  ʠ ʧʦʜʩʪʘʥʮʠʦʥʥʳʭ  

ʠʟʦʣʷʪʦʨʦʚ  ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ,  ʘ ʪʘʢʞʝ  ʧʦ ʥʘʠʙʦʣʝʝ  ʵʬʬʝʢʪʠʚʥʳʤ  ʩʧʦʩʦʙʘʤ  

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ  ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ  ʤʝʨʦʧʨʠʷʪʠʡ. ʈʷʜ  ɸʆ-ʵʥʝʨʛʦ  ʧʦ ʩʚʦʝʡ  

ʠʥʠʮʠʘʪʠʚʝ  ʫʞʝ  ʦʙʨʘʱʘʣʩʷ  ʟʘ ʨʘʟʲʷʩʥʝʥʠʷʤʠ  ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ  ʫʨʦʚʥʝʡ  ʠʟʦʣʷʮʠʠ  ʥʘ 

ʨʘʥʝʝ  ʩʦʩʪʘʚʣʝʥʥʳʭ  ʢʘʨʪʘʭ  ʩ ʥʦʚʳʤʠ  ʪʨʝʙʦʚʘʥʠʷʤʠ  ʇʋʕ-7 (ʛʣʘʚʘ 1.9). 

ɺʳʚʦʜʳ. ʉ  ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʦʡ  ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ  ʧʦʣʠʪʠʢʠ ʧʦ  ʯʘʩʪʠ  

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʴʷ ʥʘʜʝʞʥʦʩʪʠ  ʨʘʙʦʪʳ  ʚʥʝʰʥʝʡ  ʠʟʦʣʷʮʠʠ  ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ  

ʥʝʦʙʭʦʜʠʤʦ  ʥʘ ʨʝʛʫʣʷʨʥʦʡ  ʦʩʥʦʚʝ  ʚʝʩʪʠ  ʨʘʙʦʪʫ  ʧʦ ʨʘʟʨʘʙʦʪʢʝ  ʠ ʧʝʨʝʩʤʦʪʨʫ ʢʘʨʪ  

ʩʪʝʧʝʥʝʡ  ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʤʝʞʩʠʩʪʝʤʥʳʭ   ʵʣʝʢʪʨʠʯʝʩʢʠʭ  ʩʝʪʝʡ ʠ  ɸʆ-ʵʥʝʨʛʦ çɽʕʉè 

ʂʘʟʘʭʩʪʘʥʘ ʩ  ʫʯʝʪʦʤ  ʥʦʚʳʭ  ʥʦʨʤʘʪʠʚʥʳʭ  ʜʦʢʫʤʝʥʪʦʚ,  ʠʩʧʦʣʴʟʦʚʘʥʠʶ  ʣʠʥʝʡʥʳʭ  ʠ 

ʦʧʦʨʥʳʭ  ʠʟʦʣʷʪʦʨʦʚ  ʧʦʚʳʰʝʥʥʦʡ  ʥʘʜʝʞʥʦʩʪʠ,  ʚʥʝʜʨʝʥʠʶ  ʵʬʬʝʢʪʠʚʥʳʭ  

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ  ʤʝʨʦʧʨʠʷʪʠʡ  ʚ ʫʩʣʦʚʠʷʭ  ʵʢʩʧʣʫʘʪʘʮʠʠ.   
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ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʆʇʓʊ ɺ ʆɹʃɸʉʊʀ ʆɹɽʉʇɽʏɽʅʀʗ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʅɸ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 

 

ɸשʜʘʪʧʘ:  ʍʘʣʳץʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘסʳ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ץʦʟסʘʣʳʩ 

 ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʰʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʩʽ ץʦʪʘʥʜʳ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ ʘʫʽʧʩʽʟʜʽʛʽʥץ

 ʘʪʳʥʘʩʪʘʨʳʥʜʘץ ץʘʨʘʣʳץʭʘʣʳ שʘʪʳʩʫʰʳ ʤʝʤʣʝʢʝʪʪʝʨʜʽץ ʘץץʘʥ. ɼʦʩʪʘʩʪʳסʘʨʘʩʪʳʨʳʣץ

ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ץʦʟסʘʣʳʩ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʧʨʠʥʮʠʧʪʝʨʽ ʪײʞʳʨʳʤʜʘʣסʘʥ. 

ɽʣʜʽש ʢᴇʣʽʢ ʙʽʨʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ ʘʟʘʤʘʪʪʘʨʜʳש ʝʨʢʽʥ ʞװʨʽʧ-ʪײʨʫʳʥʘ ʞᴅʥʝ 

ʪʘʫʘʨʣʘʨʜʳש ᴇʪʢʽʟʽʣʫʽʥʝ ʢʦʥʩʪʠʪʫʮʠʷʣʳץײץ ץʳץʪʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ץʘʫʽʧʩʽʟʜʽʢ, ʰʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝ, ʨʝʪʪʝʫʰʽ ʞᴅʥʝ ʢʦʥʩʫʣʴʪʘʪʠʚʪʽʢ 

ʦʨʛʘʥʜʘʨ; ץʘʫʽʧʩʽʟʜʽʢʪʽש ʥʦʨʤʘʪʠʚʪʽʢ ʙʘʟʘʩʳ; ʞװʡʝʣʽʢ-ʪʝʭʥʠʢʘʣʳץ ʰʝʰʽʤʜʝʨ. 

Abstract. The domestic experience and foreign practice of ensuring traffic safety on 

railway transport in international traffic are considered. The principles of ensuring traffic safety 

on railway transport in international communication of the Commonwealth member states are 

formulated. Ensuring the transport unity of the country and the realization of constitutional rights 

to the free movement of citizens and the movement of goods. 

Keywords: safety, foreign experience, regulatory and advisory bodies; regulatory 

framework of safety; system-technical solutions. 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʠ ʟʘʨʫʙʝʞʥʘʷ ʧʨʘʢʪʠʢʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʩʦʦʙʱʝʥʠʠ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ 

ʉʦʜʨʫʞʝʩʪʚʘ. ʆʙʝʩʧʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʝʜʠʥʩʪʚʘ ʩʪʨʘʥʳ ʠ ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʨʘʚ ʥʘ ʩʚʦʙʦʜʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʛʨʘʞʜʘʥ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʚʘʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ, ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʠ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʝ ʦʨʛʘʥʳ; ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʩʠʩʪʝʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ. 

 

ʇʨʦʰʝʜʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʬʝʨʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʨʘʟʜʝʣʠʣʦʩʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʡ. ɸʥʘʣʦʛʠʯʥʳʡ 

ʧʨʦʮʝʩʩ ʠʜʝʪ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. ʊʘʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʢʘʞʜʦʡ 

ʩʪʨʘʥʝ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʝ (ʦʜʥʘ ʩ ʬʫʥʢʮʠʷʤʠ ʤʝʥʝʜʞʝʨʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʜʨʫʛʘʷ - 

ʦʧʝʨʘʪʦʨʘ), ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʦʩʪʘʶʪʩʷ ʧʦʜ ʶʨʠʩʜʠʢʮʠʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʭʦʣʜʠʥʛʦʚʦʡ 

ʢʦʤʧʘʥʠʠ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ɸʚʩʪʨʠʠ, ɹʝʣʴʛʠʠ, ɻʝʨʤʘʥʠʠ ʠʣʠ ʇʦʣʴʰʝ. ɺ ʨʷʜʝ ʩʪʨʘʥ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʦʧʝʨʘʪʦʨʦʚ ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʘ ʬʫʥʢʮʠʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʷʛʦʚʳʤ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʚʘʛʦʥʘʤʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʥʮʠʡ, ʪʝʢʫʱʝʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʳ ʠʣʠ ʧʝʨʝʜʘʥʳ ʩʫʙʧʦʜʨʷʜʯʠʢʘʤ. 
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ʂ ʥʘʯʘʣʫ 1990-ʭ ʛʛ. ʨʘʟʚʠʪʠʝ ʝʜʠʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ ɽʚʨʦʧʳ ʟʘʚʠʩʝʣʦ ʦʪ 

ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ: 

- ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʭʦʜʠʣʦʩʴ ʙʦʣʝʝ 20-ʪʠ ʨʘʟʣʠʯʥʳʭ ʠ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʤʝʞʜʫ    

ʩʦʙʦʡ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ; 

- ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʜʝʡʩʪʚʦʚʘʣʠ ʩʚʦʠ ʧʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, 
ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʜʘʞʝ ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʜʨʫʛ ʜʨʫʛʫ; 

- ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʜʝʡʩʪʚʦʚʘʣʠ ʩʚʦʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʝʨʪʠʬʠʢʘʮʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʦʠ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ 
ʤʘʰʠʥʠʩʪʦʚ; 

- ʧʨʠʤʝʥʷʣʠʩʴ ʧʷʪʴ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ; - 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʩʝʤʴ ʨʘʟʣʠʯʥʳʭ ʠ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʠʩʪʝʤ ʩʚʷʟʠ ʠ 

ʨʘʜʠʦʩʚʷʟʠ; 

- ʩʚʦʡ ʷʟʳʢ ʧʦʯʪʠ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ. 

ʈʝʛʫʣʠʨʫʶʱʠʤʠ ʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʤʠ ʦʨʛʘʥʘʤʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ɽʚʨʦʧʳ ʷʚʣʷʶʪʩʷ ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ ʠ ɽʚʨʦʧʝʡʩʢʦʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʘʛʝʥʪʩʪʚʦ (European Railway Agency, ERA). ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʋʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ERA ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  
 

 
 

ʈʠʩʫʥʦʢ 1 - ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʋʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

 

ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ (ɽʉ) ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ   ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ ɽʉ, ʷʚʣʷʝʪʩʷ          

ɼʠʨʝʢʪʠʚʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ɽʉ 2004/49/EC çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ ʉʦʦʙʱʝʩʪʚʘè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʚʚʝʜʝʥʠʝ: 

- ʝʜʠʥʳʭ ʜʣʷ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ ʧʨʘʚʠʣ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʦʙʱʠʭ ʥʦʨʤʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ; 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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- ʝʜʠʥʦʛʦ ʧʦʨʷʜʢʘ ʦʙʫʯʝʥʠʷ, ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʜʦʧʫʩʢʘ ʢ ʨʘʙʦʪʝ ʧʝʨʩʦʥʘʣʘ 
ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʨʝʞʠʤʘ ʠ ʥʦʨʤ ʝʛʦ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ; 

- ʝʜʠʥʦʛʦ ʧʦʨʷʜʢʘ ʜʦʧʫʩʢʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

- ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʝʚ ʥʘʨʫʰʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʄɹ) ʜʣʷ ʢʘʞʜʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʚʝʯʘʶʱʠʭ ʝʜʠʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʦʜʝʨʞʘʱʠʭ ʦʙʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, 
ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʝʜʠʥʳʭ ʧʨʦʮʝʜʫʨ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʪʠʬʠʢʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʳʜʘʯʠ 
ʩʝʨʪʠʬʠʢʘʪʦʚ. 

ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʛʘʨʘʥʪʠʨʫʝʪ 
ʧʦʪʨʝʙʠʪʝʣʷʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʥʝʜʨʠʚʰʠʭ ʫ ʩʝʙʷ 
ʉʄɹ, ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 
ɽʉ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʧʨʘʚʠʣʘʤʠ. 

ɺ ʮʝʣʦʤ, ʝʚʨʦʧʝʡʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ 
ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʫʯʘʶʪʩʷ ʩʝʛʦʜʥʷ ʚʩʝʤ ʤʠʨʦʚʳʤ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ.  

         ɼʦʢʫʤʝʥʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʷʚʣʷʶʪʩʷ 
ʜʦʢʫʤʝʥʪʘʤʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʉʄʂ) ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʄɹ), ʦʙʲʝʜʠʥʝʥʥʳʭ 
ʚ ʝʜʠʥʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ (ʀʉʄ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, 
ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ: 

- ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ï ISO 9001; 

- ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
(ʙʝʟʦʧʘʩʥʦʩʪʴ ʮʝʧʠ ʧʦʩʪʘʚʦʢ) ï ISO 28001; 

- ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʭʨʘʥʳ ʪʨʫʜʘ ï OHSAS 
18001; 

- ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ
 ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ISO 14001. 

ʇʨʠ ʵʪʦʤ, ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʪʘʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, 
ʦʪʜʝʣʴʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʢʘ 
ʥʝ ʩʫʱʝʩʪʚʫʝʪ ï ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʳʤ 
ʧʨʦʜʫʢʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʭʦʟʷʡʩʪʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʉʪʘʥʜʘʨʪ ISO 9001 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʚʩʝʭ 
ʜʨʫʛʠʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ï 
ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ IRIS, ʢʦʪʦʨʳʡ, ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʪʘʥʜʘʨʪʦʤ ʥʘ ʀʉʄ ʢʦʤʧʘʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ 
ʩʬʝʨʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʅʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 
ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʝʜʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʢ ʧʦʨʷʜʢʫ ʦʙʫʯʝʥʠʷ, ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʜʦʧʫʩʢʘ ʢ ʨʘʙʦʪʝ ʧʝʨʩʦʥʘʣʘ ʞʝʣʝʟʥʳʭ 
ʜʦʨʦʛ, ʨʝʞʠʤʘ ʠ ʥʦʨʤ ʝʛʦ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ; 

- ʢ ʧʦʨʷʜʢʫ ʜʦʧʫʩʢʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

- ʢ ʧʨʦʮʝʜʫʨʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʝʚ ʥʘʨʫʰʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʛʦ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; 
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- ʢ ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʄɹ) ʜʣʷ ʢʘʞʜʦʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʚʝʯʘʶʱʠʭ ʝʜʠʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʦʜʝʨʞʘʱʠʭ ʦʙʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʢ ʧʨʦʮʝʜʫʨʘʤ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʪʠʬʠʢʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʳʜʘʯʠ 

ʩʝʨʪʠʬʠʢʘʪʦʚ. 

2. ʂʘʞʜʦʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʚʚʝʩʪʠ ʀʥʪʝʛʨʠʨʦʚʘʥʥʫʶ 

ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʉʄɹ ʠ ʉʄʂ. 

3. ʉʄɹ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦ ʚʩʝʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʯʘʩʪʷʭ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʣʞʥʘ ʦʧʠʩʳʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʚʥʫʪʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʕʪʦ ʜʦʣʞʥʦ ʧʦʢʘʟʘʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ 

ʨʫʢʦʚʦʜʩʪʚʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʪʨʫʜʥʠʢʠ ʠ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʫʯʘʩʪʚʫʶʪ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

4. ʂ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʉʄɹ ʦʪʥʦʩʷʪʩʷ: 

- ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʫʪʚʝʨʞʜʘʝʪʩʷ ʛʣʘʚʥʳʤ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʩʚʝʜʝʥʠʷ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ; 

- ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʮʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠ 

ʫʩʠʣʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʣʘʥʳ ʠ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ; 

- ʧʨʦʮʝʜʫʨʳ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʥʦʚʳʭ ʠ ʠʟʤʝʥʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠʣʠ ʜʨʫʛʠʭ ʧʨʝʜʧʠʩʳʚʘʶʱʠʭ ʫʩʣʦʚʠʡ, 

ʠʟʣʦʞʝʥʥʳʭ: ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʷʭ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ; ʚ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʘʚʠʣʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʚ ʜʨʫʛʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣʘʭ; ʚ ʨʝʰʝʥʠʷʭ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, 

- ʧʨʦʮʝʜʫʨʳ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʩʪʘʥʜʘʨʪʦʚ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʠʩʳʚʘʶʱʠʭ ʫʩʣʦʚʠʡ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚ ʭʦʜʝ ʧʨʦʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ; 

- ʧʨʦʮʝʜʫʨʳ ʠ ʤʝʪʦʜʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʤʝʨ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ, ʢʦʛʜʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʣʘʛʘʝʪ ʥʦʚʳʝ ʨʠʩʢʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠʣʠ ʥʘ ʧʨʦʚʦʜʠʤʳʝ 

ʦʧʝʨʘʮʠʠ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʠ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʛʘʨʘʥʪʠʨʦʚʘʣʠ ʙʳ, ʯʪʦ ʢʦʤʧʝʪʝʥʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʶʪʩʷ 

ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ; 

- ʤʝʨʳ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʧʨʦʮʝʜʫʨʳ ʠ ʩʧʦʩʦʙʳ ʦʬʦʨʤʣʝʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʧʨʦʮʝʜʫʨʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʘʚʘʨʠʡ, 

ʠʥʮʠʜʝʥʪʦʚ, ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʘ ʧʦ ʥʠʤ, ʘ 

ʪʘʢʞʝ ʧʨʠʥʷʪʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ ʠ ʦʧʦʚʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ; 

- ʧʦʣʦʞʝʥʠʷ ʧʦ ʪʝʢʫʱʝʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʘʫʜʠʪʫ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

5. ʉʝʨʪʠʬʠʢʘʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ 

ʧʨʝʜʧʨʠʷʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʤʝʝʪ ʩʚʦʶ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʩʠʩʪʝʤʫ 
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ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʯʪʦ ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʷʭ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʜʨʫʛʠʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʘ ʪʘʢʞʝ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʨʠʩʢʘʤʠ ʠ ʙʝʟʦʧʘʩʥʦ ʦʢʘʟʳʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ ʚ ʩʝʪʠ. 
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ʃʆɻʀʉʊʀʏɽʉʂɸʗ ʇʆɼɼɽʈɾʂɸ ʕʂʉʇʃʋɸʊɸʎʀʁ 

ɻʈʋɿʆɺʓʍ ɸɺʊʆʄʆɹʀʃɽʁ 

 

ɸשʜʘʪʧʘ. ɾײʤʳʩ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ᴇשʽʨʣʝʨʽʥʜʝ ʞװʢ ʘʚʪʦʤʦʙʠʣʴʜʝʨʽʥʝ 

ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʦʩʝʪʫ ʩʘʧʘʩʳʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ. ɾװʢ ʘʚʪʦʢᴇʣʽʢʪʝʨʽʥʝ ʢʝʰʝʥʜʽ 

ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ, ʞᴇʥʜʝʫʤʝʥ  ʪʝʭʥʠʢʘʣʳץ ʜʘʡʳʥʜʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʥʘץʪʳ ʞʘסʜʘʡʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʘʨʥʘʡʳ ײʡʳʤʜʳץ-ʵʢʦʥʦʤʠʢʘʣʳץ ʤʦʜʝʣʴ 

ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʣʦʛʠʩʪʠʢʘʣʳץ ץʦʣʜʘʫ  ʞʦʙʘʩʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʘʚʪʦʢᴇʣʽʢ, ʢᴇʣʽʢ ʞװʡʝʩʽ, ʪʘʩʳʤʘʣʜʘʫʜʳ, ʞʝʪʢʽʟʽʣʽʤ ʩʘʧʘʩʳ, ʩʝʨʚʠʩ, 

ʣʦʛʠʩʪʠʢʘ. 

Annotation. Work is sanctified to research of management by quality and organization 

by the system of technical service and repair of trucks in the regions of Republic of Kazakhstan. 

For creation and introduction of the system of technical service and repair (ʊʆʠʈ), supports of 

the technical state of trucks the complex organizationally-economic model of process of 

organization of ʊʆʠʈ is worked out taking into account the certain terms of exploitations. 

Keywords: car, transport, system, transportations, deliveries, quality, service, logistic. 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ 

ʨʝʛʠʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ (ʊʆʠʈ), ʧʦʜʜʝʨʞʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʨʫʟʦʚʳʭ 
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ʘʚʪʦʤʦʙʠʣʝʡ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʊʆʠʈ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴ, ʪʨʘʥʩʧʦʨʪ, ʩʠʩʪʝʤʘ, ʧʝʨʝʚʦʟʢʠ, ʧʦʩʪʘʚʢʠ, ʢʘʯʝʩʪʚʦ, 

ʩʝʨʚʠʩ, ʣʦʛʠʩʪʠʢʘ. 

 

ɺʚʝʜʝʥʠʝ 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ʨʝʩʧʫʙʣʠʢʠ. ʀʤ ʨʝʛʫʣʷʨʥʦ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʙʦʣʝʝ 1,1 ʤʣʥ. ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʜʨʫʛʠʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ. ɽʞʝʛʦʜʥʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʝʨʝʚʦʟʠʪʩʷ ʙʦʣʝʝ 80 % ʛʨʫʟʦʚ, 

ʪʨʘʥʩʧʦʨʪʦʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ - ʙʦʣʝʝ 75 % ʧʘʩʩʘʞʠʨʦʚ. ʆʙʲʝʤ ʛʨʫʟʦʦʙʦʨʦʪʘ ʚ 2017ʛ. 

ʩʦʩʪʘʚʠʣ    129 799,23 ʤʣʥ. ʪÖʢʤ, ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪ -197 038,3 ʤʣʥ. ʪʢʤ (ʩ ʫʯʝʪʦʤ ʦʮʝʥʢʠ 

ʦʙʲʝʤʘ ʛʨʫʟʦʦʙʦʨʦʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ 

ʧʝʨʝʚʦʟʢʘʤʠ) ʠ ʚʳʨʦʩ ʥʘ 18,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʝʨʠʦʜʦʤ 2011ʛ [3]. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʦʜʠʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʨʝʩʧʫʙʣʠʢʠ ʩ 

ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ, ʥʘʮʝʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʙʣʝʤʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʩʝʨʚʠʩʦʚ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ. ʊʘʢ ʢʘʢ 

ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ ʚʳʭʦʜʠʪ ʥʘ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʨʳʥʢʘ ʚ ʨʝʩʧʫʙʣʠʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʈʦʩʩʠʠ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʥʘʯʘʣʦ 2010 ʛʦʜʘ ʥʘ ʦʜʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʧʨʝʜʧʨʠʷʪʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʧʨʠʭʦʜʠʣʦʩʴ 1436 ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ɽʚʨʦʩʦʶʟʝ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 586, ʘ ʚʦʦʙʱʝ ʨʘʩʯʝʪʥʘʷ ʚʝʣʠʯʠʥʘ ʣʝʞʘʣʘ ʥʘ ʫʨʦʚʥʝ 750 ʝʜʠʥʠʮ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʚ ʧʨʝʜʝʣʘʭ -1 850-1 900, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʦʱʫʱʘʣʠ 

ʙʦʣʝʝ ʪʨʝʭʢʨʘʪʥʦʡ ʥʝʭʚʘʪʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ 

[2]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩ ʫʯʝʪʦʤ ʦʪʩʫʪʩʪʚʠʷ ʩʝʨʚʠʩ-

ʮʝʥʪʨʦʚ ʠ ʜʠʣʝʨʦʚ ʢʦʥʢʨʝʪʥʳʭ ʟʘʚʦʜʦʚ ʠʟʛʦʪʦʚʠʪʝʣʝʡ, ʛʣʘʚʥʳʤ ʠ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʊʆʠʈ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ ʟʘʧʘʩʥʳʭ 

ʯʘʩʪʝʡ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʵʪʦʤʫ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʚʘʞʥʫʶ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʝʬɻʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʩʪʘʚʦʢ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʪʘʚʦʢ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʠʭ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʦʪʨʘʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʢʘʞʜʦʡ ʤʘʨʢʠ 

ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɺ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʩʭʦʜʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʷʪ 

ʧʦʠʩʢ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʤʧʨʦʤʠʩʩʦʚ ʤʝʞʜʫ ʠʥʪʝʨʝʩʘʤʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ 

ʧʦʩʪʘʚʦʢ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʠʩʢ ʠʜʝʪ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʠ ʦʧʝʨʘʪʠʚʥʦʤ ʫʨʦʚʥʷʭ. ʅʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʧʦʠʩʢ ʠ 

ʚʳʙʦʨ ʧʦʩʪʘʚʱʠʢʘ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʫʶʪʩʷ ʟʘʢʫʧʢʠ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ 

ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʜʦʩʪʘʚʢʘ, ʧʨʠʝʤ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʭʨʘʥʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʘʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ. 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʂʦʤʧʝʪʝʥʮʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʨʦʚʥʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʠ ʜʝʪʘʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʚʳʙʦʨʝ ʧʦʩʪʘʚʱʠʢʘ, ʩʪʨʘʥʳ, ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ, 

ʤʘʨʰʨʫʪʘ ʠ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʧʘʨʪʠʡ ʛʨʫʟʘ, ʪ.ʝ. ʨʝʰʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ (ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ) ʟʘʜʘʯ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘ ʢʘʞʜʦʤ ʠʟ ʫʢʘʟʘʥʥʳʭ ʫʨʦʚʥʝʡ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʣʦʛʠʩʪʠʢʠ ʜʦʣʞʥʳ 

ʦʧʨʝʜʝʣʠʪʴ ʠ ʫʜʝʨʞʘʪʴ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʠ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʤʠʥʠʤʠʟʠʨʫʝʪ ʩʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ. 1. ʅʘ ʩʭʝʤʝ ʚʳʜʝʣʝʥʳ 

ʩʫʙʲʝʢʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʊʆʠʈ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. 
 

 
 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

 

ʎʝʥʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ (ʀʇ) ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ, ʩʦʟʜʘʚʘʝʤʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ. 

ʆʪ ʜʠʘʛʥʦʩʪʠʢʠ ʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʨʝʤʦʥʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʩʪʫʧʘʝʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʨʝʛʣʘʤʝʥʪ ʊʆʠʈ ʧʨʦʜʫʢʮʠʠ (ʨʘʩʭʦʜ ʟʘʧʯʘʩʪʝʡ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʦ ʥʦʨʤʘʪʠʚʫ ʊʆʠʈ; ʥʘʟʥʘʯʝʥʥʳʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ 

ʨʝʩʫʨʩ). 

ʆʪ ʵʢʩʧʣʫʘʪʘʥʪʘ ʚ ʮʝʥʪʨ ʀʇ ʨʝʛʫʣʷʨʥʦ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʝʪʘʣʠ ʠ ʫʟʣʘ; ʥʘʨʘʙʦʪʘʥʥʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ ʘʚʪʦʤʦʙʠʣʷ; 

ʢʦʣʠʯʝʩʪʚʝ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʥʘʨʘʙʦʪʘʥʥʳʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʵʪʠʭ ʜʘʥʥʳʭ, ʟʘʢʘʟʦʚ ʠʟ ʩʠʩʪʝʤʳ ʄʊʆ (ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ), 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʢʣʘʜʦʚ, ʦʪ ʮʝʥʪʨʘ ʀʇ ʧʦʩʪʫʧʘʶʪ ʟʘʢʘʟʳ ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʘ ʚʦʟʤʝʱʝʥʠʝ 

ʟʘʧʘʩʦʚ ʥʘ ʩʢʣʘʜʘʭ. ʀʟ ʮʝʥʪʨʘ ʀʇ ʚ ʩʠʩʪʝʤʫ ʄʊʆ ʧʦʩʪʫʧʘʶʪ ʜʘʥʥʳʝ ʦ ʟʘʧʘʟʜʳʚʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʩʦʦʙʱʝʥʠʡ ʦ ʧʦʩʪʘʚʢʘʭ. ʆʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʮʝʥʪʨ ʀʇ 

ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʟʘʧʘʟʜʳʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʩʦʦʙʱʝʥʠʡ ʦ ʧʦʩʪʘʚʢʘʭ ʠ 

ʟʘʢʘʟʘʭ, ʥʝ ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʬʠʮʠʪʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʩʪʫʧʘʝʪ ʤʘʪʝʨʠʘʣʴʥʳʡ ʧʦʪʦʢ ʚ ʩʠʩʪʝʤʫ ʄʊʆ: ʧʦʩʪʘʚʢʠ ʜʝʪʘʣʝʡ ʩ ʟʘʚʦʜʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʥʘ ʩʢʣʘʜ; ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩ ʟʘʚʦʜʘ ʥʘ ʩʢʣʘʜ. ɼʘʣʝʝ 

ʤʘʪʝʨʠʘʣʴʥʳʡ ʧʦʪʦʢ ʜʦʩʪʠʛʘʝʪ ʩʠʩʪʝʤʳ ʊʆʠʈ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ɺ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʝ ʋʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚʭʦʜʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʠ ʩʪʘʪʠʩʪʠʢʘ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʛʣʘʤʝʥʪʳ ʊʆʠʈ, ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʟʘʢʘʟʳ 

ʵʢʩʧʣʫʘʪʘʥʪʦʚ, ʜʘʥʥʳʝ ʦ ʟʘʧʘʩʘʭ ʚ ʄʊʆ, ʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʧʦʩʪʘʚʱʠʢʘʭ; 

ʚʳʭʦʜʥʳʤʠ - ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʟʘʢʘʟʳ ʥʘ ʧʦʩʪʘʚʢʫ, ʧʣʘʥʳ ʟʘʢʫʧʦʢ, ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʧʦʩʪʘʚʢʘʭ, ʦʪʛʨʫʟʢʘʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʦʚ, ʥʦʨʤʘʪʠʚʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʧʝʨʩʦʥʘʣ ʦʪʜʝʣʦʚ ʀʇ ʠ ʵʢʩʧʣʫʘʪʘʥʪʦʚ.  

ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ 

ʥʘ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

Å ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚʳʨʘʙʦʪʢʠ ʨʝʩʫʨʩʘ; 

Å ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʘʤʠ; 

Å ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʢʘʤʠ; 

Å ʫʧʨʘʚʣʝʥʠʝ ʊʆʠʈ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʦʪʛʨʫʟʢʠ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʬʦʨʤʣʝʥʥʦʛʦ ʟʘʢʘʟʘ, ʜʘʥʥʳʭ ʦ ʧʦʩʪʘʚʢʝ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ.  

ʀʩʭʦʜʷ ʠʟ ʥʦʚʠʟʥʳ ʪʘʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ 

ʨʝʩʧʫʙʣʠʢʠ, ʢʘʢ ʩʠʩʪʝʤʘ ʀʇ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʙʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪ ʥʘ ʟʘʜʘʯʝ 

ʨʘʟʨʘʙʦʪʢʠ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʥʝʜʞʤʝʥʪʝ ʧʦʜ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʦʩʦʙʣʝʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʜʝʣʝʥʥʳʭ ʥʝʢʦʪʦʨʳʤʠ 

ʬʫʥʢʮʠʷʤʠ, ʧʨʘʚʘʤʠ, ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʠ ʧʦʣʥʦʤʦʯʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʦʩʪʘʚ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʠʤʠ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʦʣʞʥʘ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʬʦʨʤʠʨʫʷ ʪʝʩʥʫʶ ʩʚʷʟʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʦʷʱʘʷ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʦʙʦʩʦʙʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʧʦ-

ʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʠʝʨʘʨʭʠʠ. 

ʃʦʛʠʩʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʮʝʥʪʨʦʤ ʀʇ ʯʝʨʝʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʦʜʩʠʩʪʝʤʳ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʟʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʜʠʨʝʢʮʠʶ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʳʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʩʪʘʚʦʢ, 

ʵʪʦ ʫʤʝʥʴʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ, ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʧʦʩʪʘʚʦʢ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ-ʟʘ ʨʫʙʝʞʘ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ 

(ʈʊʃʈʎ), ʦʩʥʦʚʥʳʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ [1]: 

¶ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʧʨʠʝʤʘ ʟʘʢʘʟʦʚ ʥʘ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʥʘ ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʦʚ; 

¶ ʧʨʠʝʤ ʛʨʫʟʘ, ʫʧʘʢʦʚʢʘ, ʤʘʨʢʠʨʦʚʢʘ, ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠ ʧʦʛʨʫʟʢʘ;  

¶ ʫʤʝʥʴʰʝʥʠʝ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʧʝʨʝʚʦʟʦʢ; 

¶ ʚʳʙʦʨ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ; 

¶ ʚʳʙʦʨ ʧʝʨʝʚʦʟʯʠʢʘ ʠ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ; 

¶ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʠ ʢʦʥʪʨʦʣʴ ʜʚʠʞʝʥʠʷ ʛʨʫʟʘ ʚ ʧʫʪʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʘ ʚʦ ʚʨʝʤʷ ʧʝʨʝʚʦʟʢʠ; 

¶ ʩʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʣʫʯʘʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ.  
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ʀʩʭʦʜʷ ʠʟ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʛʨʫʟʦʚʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ʚ ʨʝʛʠʦʥʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʱʝʥʠʷʭ: ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ, ʩʠʥʭʨʦʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʪʨʘʥʩʧʦʨʪʥʳʭ, ʛʨʫʟʦʚʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ; ʧʦʣʥʦʪʘ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; ʚʟʘʠʤʦʫʚʷʟʢʘ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʢʣʠʝʥʪʫʨʦʡ, 

ʙʘʥʢʘʤʠ, ʪʘʤʦʞʝʥʥʳʤʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ (ʨʠʩ. 2).  

 

 
 

ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ 

ʮʝʥʪʨʘ 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʛʨʫʟʦʚʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʦʝ ʜʦʩʪʫʧʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʥʝ ʪʦʣʴʢʦ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ, ʥʦ ʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʮʝʥʪʨʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʧʨʠʯʠʥʘʤ, ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʪʨʘʪ ʠ ʦʙʱʝʡ ʩʫʤʤʳ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʩʭʦʜʦʚ.  

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʠʨʝʢʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʟʘ ʦʩʥʦʚʫ ʙʝʨʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʚʳʰʝ. ɼʠʨʝʢʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʷʤʳʝ ʩʚʷʟʠ ʩ ʟʘʚʦʜʘʤʠ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʦʨʫʜʦʚʘʥʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʘʧʘʩʥʳʤʠ ʯʘʩʪʷʤʠ ʠ ʨʘʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ɸʊʇ ʨʝʛʠʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥʘ. ɽʝ ʚʦʟʛʣʘʚʣʷʝʪ ʤʝʥʝʜʞʝʨ ʧʦ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ, ʢʦʪʦʨʳʡ 

ʧʦʜʯʠʥʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʤʝʩʪʠʪʝʣʶ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʮʝʥʪʨʘ ʀʇ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 
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ʈʠʩʫʥʦʢ 3 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʪʨʫʢʪʫʨʳ ʮʝʥʪʨʘ ʀʇ 
 

ɿʘʜʘʯʠ ʜʠʨʝʢʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʡ 
ʢʦʦʧʝʨʘʮʠʠ ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʜʜʝʨʞʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʨʘʥʝʥʠʷ, ʨʝʤʦʥʪʘ ʠ ʫʪʠʣʠʟʘʮʠʠ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ ʚ ʮʝʥʪʨ 
ʣʦʛʠʩʪʠʢʠ, ʛʜʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʝʡ 
ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʜʝʣʳ. ɺ ʨʘʤʢʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʜʠʨʝʢʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʘʤʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʀʇ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʘʤʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʀʇ 
ʟʘʢʘʟʯʠʢʦʚ; 

- ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʭʦʣʜʠʥʛʘ ʧʦ ʀʇ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʝʥʪʨʘ 
ʣʦʛʠʩʪʠʢʠ ʩ ʩʫʙʲʝʢʪʘʤʠ ʩʠʩʪʝʤʳ ʀʇ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 
ʨʫʢʦʚʦʜʩʪʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʪʘʣʦʛʦʚ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʀʇ; 

- ʫʯʘʩʪʠʝ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʩʝʨʚʠʩʥʳʭ 
ʫʩʣʫʛ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʝʨʚʠʩʥʳʭ ʫʩʣʫʛ ʟʘʢʘʟʯʠʢʦʤ ʧʦ 
ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʜʫʢʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʩʝʨʚʠʩʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪ ʧʦ ʄʊʆ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʤʦʥʪʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 
ʧʨʦʜʫʢʮʠʠ ʫ ʟʘʢʘʟʯʠʢʦʚ; 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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- ʧʨʦʨʘʙʦʪʢʫ ʟʘʷʚʦʢ ʟʘʢʘʟʯʠʢʦʚ ʥʘ ʦʢʘʟʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʜʝʡʩʪʚʠʷ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʤʦʥʪʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ; 

- ʧʦʜʛʦʪʦʚʢʫ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ; 

- ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʦʜʧʠʩʘʥʠʝ ʢʦʥʪʨʘʢʪʥʳʭ ʠ ʜʦʛʦʚʦʨʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ 

ʦʢʘʟʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʜʝʡʩʪʚʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʤʦʥʪʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ; 

- ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʪʨʘʢʪʦʚ ʠ ʜʦʛʦʚʦʨʦʚ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʧʦ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʝ. 

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ ʜʠʨʝʢʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʚʥʝʰʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ɼʠʨʝʢʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦʜʯʠʥʷʶʪʩʷ: 

Å ʋʧʨʘʚʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ; 

Å ʋʧʨʘʚʣʝʥʠʝ ʄʊʆ; 

Å ʋʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʢʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʊʆʠʈ, 

ʨʝʢʣʘʤʘʮʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʄʊʆ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʧʦʜʯʠʥʝʥʠʠ ʦʪʜʝʣ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʪʜʝʣ ʟʘʷʚʦʢ, 

ʦʪʜʝʣ ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʋʧʨʘʚʣʝʥʠʝ ʄʊʆ ʚʳʧʦʣʥʷʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʢʘʟʦʚ, ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʩʭʦʜʦʚʘʥʠʶ ʠ ʧʦʧʦʣʥʝʥʠʶ ʟʘʧʘʩʦʚ, ʨʘʩʯʝʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʟʘʧʘʩʥʳʭ 

ʯʘʩʪʷʭ, ʧʨʠʝʤ ʠ ʚʳʧʦʣʥʝʥʠʝ ʟʘʷʚʦʢ, ʛʨʫʧʧʠʨʦʚʢʫ ʠ ʨʘʥʞʠʨʦʚʘʥʠʝ ʟʘʢʘʟʦʚ, ʧʝʨʝʜʘʯʫ 

ʟʘʷʚʦʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʢʘʤʠ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʦʚ ʧʦʩʪʘʚʦʢ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʩʪʘʚʦʢ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʦʩʪʘʚʦʢ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʨʦʠʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʘ ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʫʧʨʘʚʣʝʥʠʝ - ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʢʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʠ 

ʦʧʝʨʘʪʠʚʥʦʤ ʫʨʦʚʥʷʭ. 

ʅʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: 

ʧʦʠʩʢ ʠ ʚʳʙʦʨ ʧʦʩʪʘʚʱʠʢʦʚ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʫʶʪʩʷ ʟʘʢʫʧʢʠ ʟʘʧʘʩʥʳʭ 

ʯʘʩʪʝʡ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʦʩʪʘʚʢʘ, ʧʨʠʝʤ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʢʦʤʧʣʝʢʪʘʮʠʷ 

ʟʘʢʘʟʦʚ, ʭʨʘʥʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ. ʂʦʤʧʝʪʝʥʮʠʝʡ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʨʦʚʥʷ 

ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʤʘʨʰʨʫʪʘ ʠ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ. 

ɺʳʚʦʜʳ. ʈʝʘʣʠʟʘʮʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ (ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ, ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʝʤʦʥʪʘ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ) ʠ ʛʨʫʟʦʚʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʦʝ ʜʦʩʪʫʧʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʥʝ ʪʦʣʴʢʦ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ ʥʦ ʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʮʝʥʪʨʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʧʨʠʯʠʥʘʤ, ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʪʨʘʪ ʠ ʦʙʱʝʡ ʩʫʤʤʳ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʩʭʦʜʦʚ.  
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ʆɹʆʉʅʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʄɸʈʐʈʋʊʀɿɸʎʀʀ ʇɽʈɽɺʆɿʆʂ 

ʅɽʌʊɽʅɸʃʀɺʅʓʍ ɻʈʋɿʆɺ  

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʪʘʩʳʤʘʣʜʘʫʜʳ ʤʘʨʰʨʫʪʪʘʫ ʝʩʝʙʽʥʝʥ ʤײʥʘʡ ײץʶ ʞװʢʪʝʨʽʥ ʞʝʪʢʽʟʫ 

ʞװʡʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ. 

ʊʫʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤײʥʘʡ ײץʶ ʞװʢʪʝʨʽ, ʪʘʩʳʤʘʣʜʘʫʜʳ ʤʘʨʰʨʫʪʪʘʫ, ʤʘʨʰʨʫʪʪʘʫ 

ʪʠʽʤʜʽʣʽʛʽ. 

ɸbstract. The article is devoted to the issues of improving the efficiency of the oil cargo 

delivery system through transportation routing. 

Keywords: oil cargo, transportation routing, routing efficiency. 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʜʦʩʪʘʚʢʠ ʥʝʬʪʝʥʘʣʠʚʥʳʭ ʛʨʫʟʦʚ ʟʘ ʩʯʝʪ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʥʘʣʠʚʥʳʝ ʛʨʫʟʳ, ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

 

ʂʨʫʧʥʳʝ ʨʝʟʝʨʚʳ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʦʙʦʨʦʪʘ ʮʠʩʪʝʨʥ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʦʢʨʘʱʝʥʠʠ 

ʧʨʦʩʪʦʷ ʠʭ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʛʜʝ ʮʠʩʪʝʨʥʳ ʚ ʩʨʝʜʥʝʤ ʥʘʭʦʜʷʪʩʷ ʧʨʠʤʝʨʥʦ ʜʦ 35% 

ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ ʦʙʦʨʦʪʘ. ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ, ʦʩʦʙʝʥʥʦ ʦʪʧʨʘʚʠʪʝʣʴʩʢʘʷ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ ʩʨʝʜʩʪʚ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʠ 

ʫʩʢʦʨʝʥʠʷ ʠʭ ʦʙʦʨʦʪʘ.  

ʈʘʟʣʠʯʘʶʪ ʤʘʨʰʨʫʪʳ ʮʝʣʝʚʳʝ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʣʫʯʘʪʝʣʶ, ʠ 

ʜʨʫʛʠʝ ʤʘʨʰʨʫʪʳ, ʚ ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʥʝʙʦʣʴʰʠʝ ʧʘʨʪʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʜʣʷ ʨʘʟʥʳʭ 

ʧʦʣʫʯʘʪʝʣʝʡ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʧʫʥʢʪʳ ʨʘʩʧʳʣʝʥʠʷ. ʕʪʠ ʤʘʨʰʨʫʪʳ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʦʜʠʥʘʢʦʚʳʭ ʠʣʠ ʠʟ ʨʘʟʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʷʭ ʥʘʣʠʚʥʳʭ ʩʪʘʥʮʠʡ ʵʩʪʘʢʘʜʳ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ 

ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʚʤʝʩʪʠʤʦʩʪʴ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʮʝʣʳʤʠ ʩʦʩʪʘʚʘʤʠ ʤʦʞʥʦ ʥʘʣʠʚʘʪʴ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʠ 

ʪʦ ʥʝ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ. ɼʣʠʥʘ ʵʩʪʘʢʘʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʢʨʘʪʥʘ ʜʣʠʥʝ ʩʦʩʪʘʚʦʚ. ʇʦʵʪʦʤʫ 

ʦʜʥʘ ʯʘʩʪʴ ʮʠʩʪʝʨʥ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʘ ʩ ʦʯʝʨʝʜʥʳʤ ʤʘʨʰʨʫʪʦʤ, ʘ 

ʜʨʫʛʘʷ - ʪʦʣʴʢʦ ʧʦʩʣʝ ʥʘʣʠʚʘ ʮʠʩʪʝʨʥ ʩʣʝʜʫʶʱʝʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʘʯ [1-3].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʦʪʧʨʘʚʠʪʝʣʴʩʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʩ ʅʇɿ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʠʢʦʡ ʩʨʘʚʥʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʚʦʟʢʦʡ ʛʨʫʟʦʚ ʧʦʚʘʛʦʥʥʳʤʠ (ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʤʘʨʰʨʫʪʘʤʠ) ʠ ʤʘʨʰʨʫʪʥʳʤʠ ʦʪʧʨʘʚʢʘʤʠ [4].  

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʥʘʣʠʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʮʠʩʪʝʨʥʳ ʥʘ ʅʇɿ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʨʝʛʫʣʷʨʥʦ ʠ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ, ʠ, ʩʯʠʪʘʷ, ʯʪʦ ʧʦʨʦʞʥʠʭ ʮʠʩʪʝʨʥ ʧʦʜ ʥʘʣʠʚ ʧʦʜʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʛʨʫʟʢʠ ʤʘʨʰʨʫʪʘ, ʨʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʣʝʜʫʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʛʨʫʞʝʥʳʭ ʮʠʩʪʝʨʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʚ 

ʤʘʨʰʨʫʪ ʥʘ ʥʘʣʠʚʥʦʡ ʩʪʘʥʮʠʠ.  

ɺ ʫʢʨʫʧʥʝʥʥʦʤ ʚʠʜʝ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʚʦʟʢʦʡ 

ʥʝʬʪʝʛʨʫʟʦʚ ʦʪ ʩʪʘʥʮʠʠ ʦʪʧʨʘʚʣʝʥʠʷ ʜʦ ʩʪʘʥʮʠʠ ʥʘʟʥʘʯʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʪ [5]: 

 

ʚʳʛʨʬʦʨʤʧʨʧʝʨʜʚ ʕʕʕʕʕʕ ++++= , ʪʛ (1) 

 

ʛʜʝ ʜʚʕ ï ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʛʨʫʟʘ ʚ ʧʦʝʟʜʘʭ, ʪʛ;  
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ʧʝʨʕ ï ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʚʘʛʦʥʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʪʛ;  

ʧʨʕ ï ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʩʪʦʷʤʠ ʚʘʛʦʥʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʪʛ;  

ʬʦʨʤʕ  ï ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʘʨʰʨʫʪʦʚ ʥʘ ʥʘʣʠʚʥʳʭ ʩʪʘʥʮʠʷʭ, ʪʛ;  

ʚʳʛʨʕ ï ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʛʨʫʟʢʦʡ ʤʘʨʰʨʫʪʦʚ ʚ ʧʫʥʢʪʘʭ ʧʝʨʝʚʘʣʢʠ ʠ ʥʘ 

ʩʪʘʥʮʠʷʭ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʫʥʢʪʳ ʩʣʠʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʛ.  

ʧʨʕ ï ʧʨʦʯʠʝ ʨʘʩʭʦʜʳ, ʪʛ. 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʘʨʠʘʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʩ ʥʘʣʠʚʥʳʭ ʩʪʘʥʮʠʡ ʧʦʚʘʛʦʥʥʳʤʠ 

ʠ ʤʘʨʰʨʫʪʥʳʤʠ ʦʪʧʨʘʚʢʘʤʠ ʚ ʘʜʨʝʩ ʦʜʥʦʛʦ ʧʦʣʫʯʘʪʝʣʷ ʚʝʣʠʯʠʥʘ ʨʘʩʭʦʜʦʚ ʜʚʕ  ʙʫʜʝʪ 

ʦʜʠʥʘʢʦʚʘʷ, ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ. ʇʨʠ ʦʪʧʨʘʚʣʝʥʠʠ 

ʥʝʬʪʝʛʨʫʟʦʚ ʚ ʘʜʨʝʩ ʩʪʘʥʮʠʠ ʨʘʩʧʳʣʝʥʠʷ ʪʘʢʞʝ ʠʩʢʣʶʯʘʶʪʩʷ ʨʘʩʭʦʜʳ ʚʳʛʨʕ , ʪʘʢ ʢʘʢ ʧʨʠ 

ʩʣʝʜʦʚʘʥʠʠ ʛʨʫʟʦʚ ʜʘʣʝʝ ʨʘʩʭʦʜʳ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʧʦʚʘʛʦʥʥʳʤʠ ʦʪʧʨʘʚʢʘʤʠ ʨʘʩʭʦʜʳ 

ʩʦʩʪʘʚʷʪ:  

 

ʧʨʧʝʨʧʦʚ ʕʕʕ += , ʪʛ
 (2) 

 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʤʘʨʰʨʫʪʘʤʠ  ʜʣʷ ʵʢʩʧʦʨʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚ 

ʘʜʨʝʩ ʩʪʘʥʮʠʡ ʚʳʛʨʫʟʢʠ ʨʘʩʭʦʜʳ ʩʦʩʪʘʚʷʪ:  

 

ʚʳʛʨʬʦʨʤʤʘʨʰ ʕʕʕ += , ʪʛ
 (3) 

  

ʇʨʠ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʚʦʟʢʘʭ ʚ ʘʜʨʝʩ ʩʪʘʥʮʠʡ ʨʘʩʧʳʣʝʥʠʷ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ 

ʫʩʣʦʚʠʝ ʬʦʨʤʤʘʨʰʕʕ ¢ . 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʥʝʬʪʝʛʨʫʟʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʫʩʣʦʚʠʝʤ: 
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(4) 

 

ʇʨʠ ʧʝʨʝʚʦʟʢʘʭ ʥʝʬʪʝʛʨʫʟʦʚ ʚ ʘʜʨʝʩ ʩʪʘʥʮʠʡ ʨʘʩʧʳʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ:  
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(5) 

 

ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʨʪʠʨʦʚʦʯʥʳʤʠ ʩʪʘʥʮʠʷʤʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʥʘ 

ʩʝʪʠ ʥʘʣʠʚʥʳʭ ʩʪʘʥʮʠʡ ʠ ʤʘʨʰʨʫʪʦʚ ʩʣʝʜʦʚʘʥʠʷ ʥʝʬʪʝʛʨʫʟʦʚ ʚ ʧʫʥʢʪʳ ʚʳʛʨʫʟʢʠ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʟʦʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

ʧʝʨʝʚʦʟʢʠ ʠ ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʨʪʠʨʦʚʦʯʥʳʤʠ ʩʪʘʥʮʠʷʤʠ.  
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ʇ ï ʧʦʚʘʛʦʥʥʳʝ ʧʝʨʝʚʦʟʢʠ; 

ʄ ï ʤʘʨʰʨʫʪʥʳʝ ʧʝʨʝʚʦʟʢʠ. 

 

ʈʠʩʫʥʦʢ 1 ï ɿʦʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʥʝʬʪʝʛʨʫʟʦʚ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʦ ʫʩʣʦʚʠʷʤ (4) ʠ (5) ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʨʝʜʥʝʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ 

ʩʦʨʪʠʨʦʚʦʯʥʳʤʠ ʩʪʘʥʮʠʷʤʠ
 
350 ʢʤ ʠ ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ ʧʝʨʝʚʦʟʦʢ ʙʦʣʝʝ 700 ʢʤ. ʇʝʨʝʚʦʟʢʫ 

ʥʝʬʪʝʛʨʫʟʦʚ ʠʟ ʧʫʥʢʪʦʚ ʥʘʣʠʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʣʴʮʝʚʳʤʠ 

ʦʪʧʨʘʚʠʪʝʣʴʩʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʥʝʬʪʝʛʨʫʟʦʚ ʠ ʛʨʘʤʦʪʥʘʷ ʣʦʛʠʩʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʪʘʙʠʣʴʥʳʤ ʧʝʨʝʚʦʟʢʘʤ ʥʝʬʪʝʥʘʣʠʚʥʳʭ ʛʨʫʟʦʚ. 
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ʆʈɻɸʅʀɿɸʎʀʗ ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʇɸʉʉɸɾʀʈʉʂʀʍ ʇɽʈɽɺʆɿʆʂ ɺ 

ʉʆɺʈɽʄɽʅʅʓʍ ʋʉʃʆɺʀʗʍ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʘʚʪʦʨʣʘʨʳ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʤʝʥ ʪʘʩʳʤʘʣʜʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש 

ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʝʣʜʝʛʽ ʜʘסʜʘʨʳʩ ʞʘסʜʘʡʳʥʜʘ 

ʭʘʣʳץʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘ ʞʦʣʘʫʰʳʣʘʨʜʳ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʤʝʥ ʪʘʩʳʤʘʣʜʘʫʜʳ 

 .ʘʨʘʩʪʳʨʘʜʳץ ʡʳʤʜʘʩʪʳʨʫʜʳײ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞʦʣʘʫʰʳ, ʞʦʣʘʫʰʳʣʘʨ ʘסʳʥʳ, ʞʦʣʘʫʰʳʣʘʨ ʪʘʩʳʤʘʣʳ, 

ʞʦʣʘʫʰʳʣʘʨ ʘʡʥʘʣʳʤʳ, ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ, ʭʘʣʳץʘʨʘʣʳץ ʞʦʣʘʫʰʳʣʘʨ ʪʘʩʳʤʘʣʳ. 

ɸbstract. The authors of the article consider the main problematic issues of the 

organization of rail transport, in particular, the organization of passenger transportation by rail in 

international traffic in the current crisis situation in the country. 

Keywords: passenger, passenger traffic, passenger transportation, passenger turnover, 

rail transport, international passenger transportation. 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ʚ 

ʩʣʦʞʠʚʰʝʡʩʷ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨ, ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ, ʧʝʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ, 

ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ. 

 

ʇʦʜ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʧʦʥʠʤʘʶʪʩʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʠ 

ʙʦʣʝʝ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʦʜʥʦʛʦ ʠʣʠ 

ʙʦʣʝʝ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʇʝʨʝʚʦʟʢʠ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʨʘʥʟʠʪʦʤ ʯʝʨʝʟ 

ʪʝʨʨʠʪʦʨʠʶ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʪʘʢʞʝ ʙʫʜʫʪ ʩʯʠʪʘʪʴʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ, ʟʘʢʣʶʯʘʝʤʳʤʠ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʝʚʦʟʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʛʨʘʥʠʮʫ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʟʘʢʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ 
ʚ̫ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʛʣʘʚʥʳʝ ʚʦʧʨʦʩʳ ʧʝʨʝʚʦʟʦʢ ʨʝʰʘʶʪʩʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʛʣʘʰʝʥʠʷʭ, 

ʩʦʜʝʨʞʘʱʠʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʦʨʤʳ, ʝʜʠʥʦʦʙʨʘʟʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ [1]. 

ɾʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʠʤʝʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʆʩʦʙʝʥʥʘʷ 

ʛʝʦʛʨʘʬʠʷ ʩʪʨʘʥʳ, ʧʨʦʩʪʦʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʝʟ ʚʳʭʦʜʘ ʚ ʛʣʦʙʘʣʴʥʳʡ ʦʢʝʘʥ, ʥʘʣʠʯʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, 

ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʜʦʩʪʫʧʥʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʯʨʝʟʤʝʨʥʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʵʪʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʜʘʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʫʶ ʩʝʪʴ, ʫʤʝʥʴʰʠʣʠʩʴ ʨʘʩʩʪʦʷʥʠʷ ʠ ʚʨʝʤʷ 

ʧʝʨʝʚʦʟʢʠ ʢʘʢ ʧʘʩʩʘʞʠʨʦʚ, ʪʘʢ ʠ ʛʨʫʟʦʚ, ʪʝʤ ʩʘʤʳʤ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʧʘʩʩʘʞʠʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʠʩʴ. ʇʝʨʚʘʷ ʞʝʣʝʟʥʘʷ ʤʘʛʠʩʪʨʘʣʴ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 187 ʢʠʣʦʤʝʪʨʦʚ ʙʳʣʘ ʧʨʦʣʦʞʝʥʘ ʤʝʞʜʫ 

ʩʪʘʥʮʠʷʤʠ ɸʢʩʫ ʠ ɼʝʛʝʣʝʥ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʩʪʘʨʪʦʚʘʣʦ ʚ 

1997 ʛʦʜʫ ʠ ʟʘʢʦʥʯʠʣʦʩʴ ʯʝʨʝʟ ʛʦʜ. ʃʠʥʠʷ ʧʦʟʚʦʣʠʣʘ ʥʘ 600 ʢʤ ʩʦʢʨʘʪʠʪʴ ʜʠʩʪʘʥʮʠʶ 
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ʧʝʨʝʚʦʟʦʢ ʤʝʞʜʫ ʩʝʚʝʨʥʳʤʠ ʠ ʚʦʩʪʦʯʥʳʤʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ. ʉʦ 

ʩʜʘʯʝʡ ʣʠʥʠʠ ʚ ʧʦʩʪʦʷʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ 

ʫʤʝʥʴʰʠʣʠʩʴ ʚ 3 ʨʘʟʘ, ʘ ʚʨʝʤʷ ʩʣʝʜʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ 9 

ʯʘʩʦʚ. 

ɺ ʠʶʥʝ 2001 ʛʦʜʘ ʂʘʟʘʭʩʪʘʥ ʧʨʠʩʪʫʧʠʣ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚʪʦʨʦʡ ʤʘʛʠʩʪʨʘʣʠ, 

ʦʙʣʘʜʘʶʱʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʍʨʦʤʪʘʫ ï ɸʣʪʳʥʩʘʨʠʥʦ. ʕʪʦʪ ʫʯʘʩʪʦʢ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʩʦʢʨʘʪʠʣ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʚʷʟʴ ʩʝʚʝʨʘ ʠ ʚʦʩʪʦʢʘ ʩ ʟʘʧʘʜʥʳʤʠ ʨʝʛʠʦʥʘʤʠ 

ʩʪʨʘʥʳ ʥʘ 1,5 ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ ʠʣʠ ʥʘ 15 ʯʘʩʦʚ ʧʫʪʠ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ. 

ɺ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʬʦʨʩʠʨʦʚʘʥʥʦʤʫ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-

ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʚ ʧʝʨʠʦʜ ʩ 2009 ʜʦ 2015 ʛʦʜʘ ʂʘʟʘʭʩʪʘʥʦʤ ʙʳʣʠ ʩʦʦʨʫʞʝʥʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʣʠʥʠʠ ʋʟʝʥʴ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩ ʊʫʨʢʤʝʥʠʩʪʘʥʦʤ ʠ ʂʦʨʛʘʩ ï 

ɾʝʪʳʛʝʥ, ʧʦʟʚʦʣʠʚʰʠʝ ʚʳʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʤʘʨʰʨʫʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ɺʦʩʪʦʢ ï ɿʘʧʘʜ ʠ 

ʉʝʚʝʨ ï ʖʛ. ʇʝʨʚʘʷ ʣʠʥʠʷ ʜʘʣʘ ʧʨʷʤʦʡ ʚʳʝʟʜ ʂʘʟʘʭʩʪʘʥʘ ʥʘ ʊʫʨʢʤʝʥʠʩʪʘʥ, ʀʨʘʥ ʠ 

ʩʪʨʘʥʳ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ, ʫʢʦʨʦʪʠʚ ʧʫʪʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 600 ʢʤ. ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʣʠʥʠʷ 

ʂʦʨʛʘʩ ï ɾʝʪʳʛʝʥ ʜʘʣʘ ʦʪʢʨʳʪʠʝ ʚʪʦʨʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʠ ʫʚʝʣʠʯʠʣʘ ʦʙʲʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ 

ʠʟ ʂʠʪʘʷ ʚ ɽʚʨʦʧʫ ʠ ɸʟʠʶ, ʩʦʢʨʘʪʠʚ ʨʘʩʩʪʦʷʥʠʝ ʥʘ 500 ʢʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʩʧʣʝʩʢ ʨʘʟʚʠʪʠʶ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ ʜʘʣʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ çʅʫʨʣʳ ʞʦʣè, ʩʦʧʨʷʞʝʥʥʘʷ ʩ 

ʠʥʠʮʠʘʪʠʚʦʡ çʆʜʠʥ ʧʦʷʩ ï ʆʜʠʥ ʧʫʪʴè ʧʦ ʚʦʟʨʦʞʜʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ, 

ʚʳʜʚʠʥʫʪʦʡ ʛʣʘʚʦʡ ʂʅʈ ʉʠ ʎʟʠʥʴʧʠʥʝʤ ʚ 2013 ʛʦʜʫ ʚ ʩʪʦʣʠʮʝ ʂʘʟʘʭʩʪʘʥʘ. 

ʇʦʩʪʨʦʡʢʘ ʣʠʥʠʠ ɾʝʟʢʘʟʛʘʥ ï ɹʝʡʥʝʫ ʦʙʝʩʧʝʯʠʣʦ ʢʨʘʪʯʘʡʰʝʝ ʩʦʝʜʠʥʝʥʠʝ ʚʦʩʪʦʢʘ 

ʠ ʟʘʧʘʜʘ ʂʘʟʘʭʩʪʘʥʘ. ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʩʝʚʝʨʥʳʡ ʨʝʛʠʦʥʳ ʩʪʨʘʥʳ ʩʦʝʜʠʥʠʣ ʫʯʘʩʪʦʢ ɸʨʢʘʣʳʢ 

ï ʐʫʙʘʨʢʦʣʴ. ɿʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʪʦʨʳʭ ʣʠʥʠʡ ʚ ʜʚʘ ʨʘʟʘ ʫʚʝʣʠʯʝʥʘ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʥʠʠ ɸʣʤʘʪʳ ï ʐʫ. ʅʦʚʘʷ ʣʠʥʠʷ ɹʦʨʞʘʢʪʳ ï ɽʨʩʘʡ ʩʚʷʟʘʣʘ ʩ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʤʘʛʠʩʪʨʘʣʴʶ ʧʘʨʦʤʥʳʡ ʢʦʤʧʣʝʢʩ ʂʫʨʳʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦʩʪʨʦʝʥʳ ʧʦʨʷʜʢʘ 2,7 

ʪʳʩ. ʢʠʣʦʤʝʪʨʦʚ ʥʦʚʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 

ʅʦʚʳʝ ʞʝʣʝʟʥʳʝ ʤʘʛʠʩʪʨʘʣʠ ʩʦʟʜʘʣʠ ʧʨʦʯʥʳʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʢʘʨʢʘʩ ʜʣʷ 

ʥʘʰʝʡ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʚʜʦʭʥʫʣʠ ʥʦʚʫʶ ʵʥʝʨʛʠʶ ʚ ʞʠʟʥʴ ʤʥʦʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʇʦʷʚʠʣʠʩʴ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʧʦʩʪʨʦʝʥʳ ʞʠʣʳʝ ʜʦʤʘ, ʜʝʪʩʢʠʝ ʩʘʜʳ, 

ʰʢʦʣʳ ʠ ʤʝʜʫʯʨʝʞʜʝʥʠʷ. 

ɼʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʘʪʝʛʠʷ ɸʆ çʅʂ çʂʊɾè, ʥʘʮʝʣʝʥʥʘʷ ʥʘ 

ʟʘʚʦʝʚʘʥʠʝ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ. 

ʀʤʝʥʥʦ ʪʨʘʥʟʠʪʥʳʝ ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʩʪʘʣʠ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ. ɿʘ ʜʝʩʷʪʴ 

ʣʝʪ ʦʥʠ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 3,7 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʠ 876 ʪʳʩ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʤʘʨʰʨʫʪ ʂʠʪʘʡ-ɽʚʨʦʧʘ-ʂʠʪʘʡ [2]. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʦʩʪʘʶʪʩʷ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʣʷ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʚʥʠʤʘʥʠʷ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʘʚʠʘʧʝʨʝʣʝʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʜʣʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʘʢ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʥʷʪʴ ʩʚʦʶ ʥʠʰʫ ʥʘ ʨʳʥʢʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ʂʨʦʤʝ ʪʦʛʦ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʠʤʝʶʪ ʨʷʜ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪ ʪʘʢʠʝ ʢʘʢ: 

- ʚʳʩʦʢʘʷ ʧʨʦʚʦʟʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ; 

- ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʛʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; 

- ʚʳʩʦʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

- ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ; 

- ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʘʤ ʠ ʢʣʠʝʥʪʘʤ ʪʨʘʥʩʧʦʨʪʘ. 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ɺʩʝ ʵʪʠ ʧʣʶʩʳ ʚʧʦʣʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʭʦʜ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʩ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʠʤʝʥʥʦ ʩ ʘʚʠʘʮʠʦʥʥʦʛʦ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ. 

ʆʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʠʟʠʩ COVID-19 ʟʘʪʨʦʥʫʣ ʚʩʶ ʪʨʘʥʩʧʦʨʪʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʣʠʥʠʷʭ. ʉʪʨʘʥʳ ʧʦ-ʨʘʟʥʦʤʫ ʧʦʩʪʨʘʜʘʣʠ ʦʪ ʢʨʠʟʠʩʘ, ʢʘʢ ʠ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ. ʇʘʥʜʝʤʠʷ 

ʟʘʩʪʘʚʠʣʘ ʩʪʨʘʥʳ ʦʛʨʘʥʠʯʠʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʛʨʘʞʜʘʥ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʥʠʞʝʥʠʝ 

ʪʨʘʬʠʢʘ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʙʳʣʘ 

ʟʘʤʝʜʣʝʥʘ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʲʝʢʪʦʚ ʪʦʨʛʦʚʣʠ ʠ ʫʩʣʫʛ ʙʳʣʠ 

ʟʘʢʨʳʪʳ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʪʘʢʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʟʠʣʘʩʴ ʠ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ 

ʙʳʣʠ ʟʘʢʨʳʪʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʤʘʨʰʨʫʪʘʤ ʙʳʣʘ ʚʨʝʤʝʥʥʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʘ. ʂʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ 

ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʝʨʝʚʦʟʢʦʡ 

ʧʘʩʩʘʞʠʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʨʘʙʦʪʳ 

ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. ʂ ʧʨʠʤʝʨʫ, ʩʦʛʣʘʩʥʦ ʦʪʯʝʪʫ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʆ çʇʘʩʩʘʞʠʨʩʢʠʝ 

ʧʝʨʝʚʦʟʢʠè, ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʩʩʘʞʠʨʩʢʦʡ ʨʘʙʦʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ, ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ ʩʥʠʞʝʥʳ ʧʦʯʪʠ ʥʘ 50 %, ʯʪʦ 

ʝʩʪʝʩʪʚʝʥʥʦ ʦʪʨʘʟʠʣʦʩʴ ʠ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʂʦʤʧʘʥʠʠ. ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʫ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ ʧʝʨʝʚʦʟʯʠʢʦʚ ʧʘʩʩʘʞʠʨʦʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʦʩʥʦʚʥʳʤ ʧʝʨʝʚʦʟʯʠʢʦʤ ʛʨʫʟʦʚ ʠ 

ʧʘʩʩʘʞʠʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ɸʆ çʅʂ ʂʊɾè 

ʥʘʤʝʯʝʥʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʧʦʟʚʦʣʠʪʴ ʚʳʚʝʩʪʠ ʥʘʩʪʦʷʱʫʶ ʩʠʪʫʘʮʠʶ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʨʫʩʣʦ ʠ ʜʘʞʝ ʩʦʟʜʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʂʘʟʘʭʩʪʘʥʘ. ʉʨʝʜʠ 

ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʂʦʤʧʘʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

1. ɺʳʚʝʜʝʥʠʝ ʂʦʤʧʘʥʠʠ ʠʟ ʟʦʥʳ ʬʠʥʘʥʩʦʚʦʛʦ ʨʠʩʢʘ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʟʘʚʠʩʠʪ 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʫʩʠʣʠʡ ʂʦʤʧʘʥʠʠ, ʥʦ ʠ ʦʪ ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʠ. ʇʦʵʪʦʤʫ ʧʣʘʥʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ 

ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʂʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʘʷ, ʩ 

ʧʨʠʯʘʩʪʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʘʨʠʬʥʦʡ 

ʧʦʣʠʪʠʢʠ. 

2. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʂʦʤʧʘʥʠʠ ʜʦ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ 

ʢʦʤʧʘʥʠʡ-ʘʥʘʣʦʛʦʚ. ʇʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʇʨʦʛʨʘʤʤʳ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʪʨʘʥʟʠʪʘ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʚʦʟʦʢ ʩʪʘʥʫʪ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ. 

3. ɻʘʨʘʥʪʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʜʦ ʫʨʦʚʥʷ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʢʦʤʧʘʥʠʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʂʦʤʧʘʥʠʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʙʝʟʫʩʣʦʚʥʦʛʦ 

ʧʨʠʦʨʠʪʝʪʘ ʚ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. ʂʦʤʧʘʥʠʷ ʧʨʠʤʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʂʦʤʧʘʥʠʠ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʂʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʥʮʠʧʘʤ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩʚʦʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʮʝʣʝʡ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʜʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ ʂʦʤʧʘʥʠʷ ʧʣʘʥʠʨʫʝʪ ʧʨʦʜʦʣʞʘʪʴ 

ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚ ʦʙʣʘʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʨʘʱʠʚʘʪʴ 

ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ, ʦʙʝʩʧʝʯʠʪʴ ʚʥʝʜʨʝʥʠʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʤʝʨʠʪʦʢʨʘʪʠʠ, 

ʫʣʫʯʰʠʪʴ ʩʦʮʠʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ. 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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5. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʜʦʩʪʠʞʝʥʠʝ ʫʩʣʦʚʠʡ ʥʫʣʝʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ [3]. 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ɸʆ çʇʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠè, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʧʝʨʝʚʦʟʯʠʢʘ 

ʧʘʩʩʘʞʠʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʂʘʟʘʭʩʪʘʥʘ, ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ çʅײʨʣʳ ɾʦʣè ʥʘ 2020-2025 ʛʛ. 

(ʜʘʣʝʝ ï çʇʨʦʛʨʘʤʤʘè). ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʤʝʞʦʪʨʘʩʣʝʚʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʠʥʜʫʩʪʨʠʠ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚʦ ʠʩʧʦʣʥʝʥʠʝ ʧʫʥʢʪʘ 60 

ʆʙʱʝʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʇʦʩʣʘʥʠʷ ɻʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ 

ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ ʦʪ 5 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ çʈʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʢʘʟʘʭʩʪʘʥʮʝʚ: ʧʦʚʳʰʝʥʠʝ 

ʜʦʭʦʜʦʚ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠè, ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 

11 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ˉ 633. 

ɻʣʘʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʫʚʷʟʘʥʳ ʩ ʮʝʣʷʤʠ ʠ ʧʨʠʦʨʠʪʝʪʘʤʠ 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʘ ʜʦ 2025 ʛʦʜʘ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʜʝʡʩʪʚʠʝ 

ʜʘʣʴʥʝʡʰʝʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʨʘʥʟʠʪʘ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʳʚʝʜʝʥʠʝ ʥʘ ʧʨʝʞʥʠʡ ʫʨʦʚʝʥʴ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʠ ʵʢʦʥʦʤʠʢʠ 

ʨʝʩʧʫʙʣʠʢʠ ʚ ʮʝʣʦʤ. ʀ ʵʪʘ ʨʘʙʦʪʘ ʫʞʝ ʧʨʦʚʦʜʠʪʩʷ ɸʆ çʇʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠè ʢ 

ʧʨʠʤʝʨʫ ʩʦ 2 ʤʘʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥ ʟʘʧʫʩʢ ʩʢʦʨʦʩʪʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʧʦʝʟʜʘ ʩʦʦʙʱʝʥʠʝʤ ɸʣʤʘʪʳ-2 ï ʊʘʰʢʝʥʪ. ʇʦ ʜʘʥʥʦʤʫ ʤʘʨʰʨʫʪʫ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ. 

ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʦʜʦʙʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, 

ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠ ʜʘʞʝ ʫʢʨʝʧʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʚ ʜʘʥʥʦʤ ʩʝʢʪʦʨʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʚʦʢʟʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʧʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ ʠ ʪ.ʜ.; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʩʪʨʦʛʦ ʧʦ ʨʘʩʧʠʩʘʥʠʶ; 

- ʨʝʘʣʠʟʘʮʠʷ ʛʠʙʢʦʡ ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ; 

- ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʘ ʪʘʢʞʝ ʧʘʩʩʘʞʠʨʦʚ ʩ ʜʝʪʴʤʠ ʠ ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʚʣʦʞʝʥʠʡ, ʚ ʯʝʤ ʤʦʞʝʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʷ ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ ʯʝʨʝʟ 

ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʦʪʨʘʩʣʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʊʘʢʞʝ, ʇʨʦʛʨʘʤʤʘ ʧʨʠʟʚʘʥʘ ʧʨʠʜʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦʩʪʠʛʥʫʪʳʤ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʘ 2015-2019 ʛʦʜʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʟʘʚʝʨʰʝʥʠʝ ʧʝʨʝʭʦʜʷʱʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʧʨʦʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʝʝ ʨʝʘʣʠʟʘʮʠʠ [4]. 
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ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ 

 

ɸשʜʘʪʧʘ. פʳʪʘʡʜʳש ʙʘʪʳʩ ʞᴅʥʝ ʆʨʪʘʣʳץ ʘʫʜʘʥʜʘʨʳʥʳץ שʘʨץʳʥʜʳ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʜʘʤʫʳ פʘʟʘץʩʪʘʥ ʘʨץʳʣʳ ʆʨʪʘʣʳץ ɸʟʠʷ, ɽʫʨʦʧʘ, ʂʘʩʧʠʡ ʪʝשʽʟʽ ʞᴅʥʝ ʊʘʷʫ ʐʳסʳʩ 

ᴇשʽʨʣʝʨʽʥʝ ʪʝʤʽʨʞʦʣ ʪʘʩʳʤʘʣʜʘʨʳʥʘ ʪʘʨʪʳʣʘʪʳʥ ʞװʢ ʘסʳʥʳʥ ײʣסʘʡʪʫ װʰʽʥ ᴅʣʝʫʝʪ 

ʞʘʩʘʡʜʳ. פʳʪʘʡʜʳש ʪʝשʽʟ ʪʘʩʳʤʘʣʜʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ʙʘʣʘʤʘʣʳ ʞʝʨװʩʪʽ ʤʘʨʰʨʫʪʪʘʨʳʥ 

ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ "ɹʽʨ ʙʝʣʜʝʫ - ʙʽʨ ʞʦʣ" ʩʪʨʘʪʝʛʠʷʩʳ ʙװʛʽʥʜʝ ɽɸʕʆ ʘʫʤʘסʳ ʘʨץʳʣʳ 

ʝʣʝʫʣʽ ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʪʽ ײץʨʫסʘ ʘʣʳʧ ʢʝʣʜʽ. פʳʪʘʡʜʘʥ ɽʫʨʦʧʘʥʳש ʦʨʪʘץ ʥʘʨʳסʳʥʘ ʞװʢ 

ʪʘʩʳʤʘʣʜʘʫ װʰʽʥ ɽɸʕʆ ײץʨʘʤʳʥʘ ʢʽʨʝʪʽʥ פʘʟʘץʩʪʘʥ, ʈʝʩʝʡ ʞᴅʥʝ ɹʝʣʘʨʫʩʴ ʢᴇʣʽʢ 

ʤʘʨʰʨʫʪʪʘʨʳ ʙʦʡʳʥʰʘ ʢʝʩʽʧ ᴇʪʽʧ, ʪʝʢ ʙʽʨ ʢʝʜʝʥʜʽʢ ʘʫʤʘץʪʳ ʝשʩʝʨʫ ʞʝʪʢʽʣʽʢʪʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʂᴇʣʽʢ, ʢᴇʣʽʢ ʜᴅʣʽʟʜʝʨʽ, ʪʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨ, ɾʽʙʝʢ ʞʦʣʳʥʳש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʙʝʣʜʝʫʽ, ʢʦʥʪʝʡʥʝʨʣʽʢ ʪʘʩʳʤʘʣʜʘʨ. 

Abstract. The intensive economic development of the western and central regions of 

China creates the potential for increasing cargo traffic, which tends to rail transportation through 

Kazakhstan to the regions of Central Asia, Europe, the Caspian Sea and the Middle East. China's 

"One Belt, One Road" strategy, aimed at developing alternative land routes as opposed to sea 

transportation, has today led to the creation of significant transit potential through the territory of 

the EAEU. For cargo transportation from China to the common market of Europe, it is enough to 

overcome only one customs territory, crossing the transport routes of Kazakhstan, Russia and 

Belarus, which are part of the EAEU. 

Keywords: transport, transport corridors, transit transportation, Silk ROAD Economic 

Belt, container transportation. 

ɸʥʥʦʪʘʮʠʷ. ʀʥʪʝʥʩʠʚʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʟʘʧʘʜʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ 

ʨʘʡʦʥʦʚ ʂʠʪʘʷ ʩʦʟʜʘʸʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʘ, ʪʷʛʦʪʝʶʱʝʛʦ ʢ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʧʝʨʝʚʦʟʢʘʤ ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ ʚ ʨʝʛʠʦʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ɽʚʨʦʧʳ, 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ. ʉʪʨʘʪʝʛʠʷ ʂʠʪʘʷ çʆʜʠʥ ʧʦʷʩ - ʦʜʠʥ ʧʫʪʴè, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʨʘʟʚʠʪʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʥʘʟʝʤʥʳʭ ʤʘʨʰʨʫʪʦʚ ʚ ʧʨʦʪʠʚʦʚʝʩ ʤʦʨʩʢʠʤ 

ʧʝʨʝʚʦʟʢʘʤ, ʩʝʛʦʜʥʷ ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʝʨʝʟ 

ʪʝʨʨʠʪʦʨʠʶ ɽɸʕʉ. ɼʣʷ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʠʟ ʂʠʪʘʷ ʥʘ ʦʙʱʠʡ ʨʳʥʦʢ ɽʚʨʦʧʳ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʝʦʜʦʣʝʪʴ ʪʦʣʴʢʦ ʦʜʥʫ ʪʘʤʦʞʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʧʝʨʝʩʝʢʘʷ ʧʦ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʘʨʰʨʫʪʘʤ 

ʂʘʟʘʭʩʪʘʥ, ʈʦʩʩʠʶ ʠ ɹʝʣʘʨʫʩʴ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ɽɸʕʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ, ʪʨʘʥʟʠʪʥʳʝ ʧʝʨʝʚʦʟʢʠ, 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʰʝʣʢʦʚʦʛʦ ʧʫʪʠ, ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ. 

https://kapital.kz/


ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ɺ ʂʘʟʘʭʩʪʘʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʚ ʨʝʞʠʤʝ 

çʦʜʥʦʛʦ ʦʢʥʘè, ʩʦʟʜʘʶʪʩʷ ʮʝʥʪʨʳ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʘʧʨʠʤʝʨ ɸʆ çKTZ Expressè ʧʨʝʜʣʘʛʘʝʪ 

ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʢʦʥʪʨʘʢʪʥʫʶ ʣʦʛʠʩʪʠʢʫ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʚʢʫ 

ʛʨʫʟʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè. ʇʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʠ ʣʫʯʰʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʨʘʢʪʠʢ, ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ; ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ʅʦ ʦʩʪʘʝʪʩʷ 

ʥʝʨʝʰʝʥʥʦʡ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʨʘʩʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʘʜʨʘʤʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ.  

ʅʝʬʠʟʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ, ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʩʪʦʡ ʠ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʟʘʜʝʨʞʢʠ 

ʧʨʠʚʦʜʷʪ ʢ ʥʝʩʦʙʣʶʜʝʥʠʶ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʩʥʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʤʘʨʰʨʫʪʘ, ʨʝʧʫʪʘʮʠʦʥʥʳʤ ʧʦʪʝʨʷʤ, ʤʘʪʝʨʠʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ (ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ 

ʨʘʙʦʪʳ, ʤʘʥʝʚʨʦʚʳʝ, ʪʝʨʤʠʥʘʣʴʥʳʝ). ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʘʤʦʞʝʥʥʳʡ ʜʦʩʤʦʪʨ ʢʦʥʪʝʡʥʝʨʦʚ, 

ʩʣʝʜʫʶʱʠʭ ʪʨʘʥʟʠʪʦʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʠʟ ʪʨʝʪʴʠʭ ʩʪʨʘʥ ʚ ʪʨʝʪʴʠ ʩʪʨʘʥʳ. 

ʂʣʠʝʥʪʳ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʧʦ ʪʨʘʥʩ-ʢʘʟʘʭʩʪʘʥʩʢʠʤ ʤʘʨʰʨʫʪʘʤ ʠʟ-ʟʘ 

ʦʧʘʩʝʥʠʡ ʟʘʜʝʨʞʝʢ ʠ ʧʨʦʩʪʦʝʚ. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʦʪʢʨʳʪʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʦ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʘʶʱʝʡ 

ʜʦʩʪʦʚʝʨʥʫʶ ʢʘʨʪʠʥʫ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʦʪʨʘʩʣʠ, ʟʘʪʨʫʜʥʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ. [1, 2] 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ 

ʂʘʟʘʭʩʪʘʥʘ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʠ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ʆʜʥʘʢʦ ʠʤʝʶʱʘʷʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʪʫʱʠʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʩʜʝʨʞʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ.  

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʦʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʨʘʥʟʠʪʥʳʝ 

ʢʦʨʠʜʦʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ ʤʘʨʰʨʫʪʘʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʩʦʦʙʱʝʥʠʠ ʂʠʪʘʡ ïʈʦʩʩʠʷ ï 

ɽʚʨʦʧʘ, ʂʠʪʘʡ ï ʂʘʟʘʭʩʪʘʥ ï ʈʦʩʩʠʷ ï ɽʚʨʦʧʘ, ʂʠʪʘʡ ï ʂʘʟʘʭʩʪʘʥ ï ʩʪʨʘʥʳ ɹʣʠʞʥʝʛʦ 

ɺʦʩʪʦʢʘ/ ɽʚʨʦʧʘ, ɹʘʣʪʠʢʘ ï ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ ( ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ ï ɿʘʧʘʜʥʳʡ ʂʠʪʘʡ; 

ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ; ʊʨʘʥʩʩʠʙ; ʊʨʘʥʩʘʟʠʘʪʩʢʘʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʤʘʛʠʩʪʨʘʣʴ; 

ʢʦʨʠʜʦʨ ʉʝʚʝʨ ï ʖʛ; ʊʨʘʥʩʢʘʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ). [1, 2] 

ʀʥʪʝʥʩʠʚʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʟʘʧʘʜʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʂʠʪʘʷ 

ʩʦʟʜʘʸʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʘ, ʪʷʛʦʪʝʶʱʝʛʦ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʧʝʨʝʚʦʟʢʘʤ ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ ʚ ʨʝʛʠʦʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ɽʚʨʦʧʳ, ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ 

ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ. ʉʪʨʘʪʝʛʠʷ ʂʠʪʘʷ çʆʜʠʥ ʧʦʷʩ - ʦʜʠʥ ʧʫʪʴè, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʥʘʟʝʤʥʳʭ ʤʘʨʰʨʫʪʦʚ ʚ ʧʨʦʪʠʚʦʚʝʩ ʤʦʨʩʢʠʤ ʧʝʨʝʚʦʟʢʘʤ, ʩʝʛʦʜʥʷ ʧʨʠʚʝʣʘ 

ʢ ʩʦʟʜʘʥʠʶ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ɽɸʕʉ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʣʷ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʠʟ ʂʠʪʘʷ ʥʘ ʦʙʱʠʡ ʨʳʥʦʢ ɽʚʨʦʧʳ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʝʦʜʦʣʝʪʴ ʪʦʣʴʢʦ ʦʜʥʫ ʪʘʤʦʞʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʧʝʨʝʩʝʢʘʷ ʧʦ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʘʨʰʨʫʪʘʤ 

ʂʘʟʘʭʩʪʘʥ, ʈʦʩʩʠʶ ʠ ɹʝʣʘʨʫʩʴ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ɽɸʕʉ. ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʪʨʘʥʟʠʪʥʳʭ 

ʛʨʫʟʦʚ ʧʦ ʉʝʚʝʨʥʦʤʫ ʢʦʨʠʜʦʨʫ ʊʨʘʥʩʉʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʤʘʛʠʩʪʨʘʣʠ (ʯʝʨʝʟ 

ʈʌ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʦʩʪʨʠʣʘʩʴ ʢʦʥʢʫʨʝʥʪʥʘʷ ʙʦʨʴʙʘ ʟʘ ʛʨʫʟʦʧʦʪʦʢʠ ʤʝʞʜʫ ɽʚʨʦʧʦʡ 

ʠ ɸʟʠʝʡ. ʉʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʪʦʛʦ, ʯʪʦ ʛʨʫʟʳ ʠʟ ʂʠʪʘʷ ʚ ɽʚʨʦʧʫ ʤʦʛʫʪ ʧʦʡʪʠ ʯʝʨʝʟ 

ʉʝʚʝʨʥʳʡ ʢʦʨʠʜʦʨ, ʤʠʥʫʷ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʘʜʝʥʠʶ ʪʨʘʥʟʠʪʘ ʯʝʨʝʟ 

ʂʘʟʘʭʩʪʘʥ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʭʦʜʦʚ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ.  

ɺ ʂʘʟʘʭʩʪʘʥʝ ʧʦʩʪʨʦʝʥʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʣʠʥʠʠ ɾʝʟʢʘʟʛʘʥ-ɹʝʡʥʝʫ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 1 036 ʢʤ, ɸʨʢʘʣʳʢ-ʐʫʙʘʨʢʦʣʴ (214 ʢʤ) ʠ ʜʨ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʥʘʯʘʣʦ 

2019 ʛ. ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʜʣʠʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 

15 786 ʢʤ. ʊʘʢʞʝ ʧʦʩʪʨʦʝʥʳ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ: çɿʘʧʘʜʥʳʡ ʂʠʪʘʡ - ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘè, çʅʫʨ-ʉʫʣʪʘʥ - ʑʫʯʠʥʩʢ - 

ʇʝʪʨʦʧʘʚʣʦʚʩʢè, çʅʫʨ-ʉʫʣʪʘʥ - ʂʘʨʘʛʘʥʜʘ - ɸʣʤʘʪʳè ʠ ʜʨ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʠʟʥʦʩʘ 

ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ 

ʢʦʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʨʳʥʢʝ ʫʩʣʫʛ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ. [2] 
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ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʪʨʘʥʟʠʪʝ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ 

ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʩʝʢʪʦʨʝ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʟ ʂʠʪʘʷ 

ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ - ʚ ɽʚʨʦʧʫ, ʊʫʨʮʠʶ ʠ ʀʨʘʥ. ʕʬʬʝʢʪ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʢʘʢ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ 

ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʘʚʠʘʧʝʨʝʚʦʟʦʢ, ʪʘʢ ʠ ʙʣʘʛʦʜʘʨʷ 

ʚʥʝʜʨʝʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ 

ʘʚʪʦʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʦʙʲʝʜʠʥʠʪ ʬʫʥʢʮʠʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʦʧʦʚʝʱʝʥʠʷ ʚʦʜʠʪʝʣʝʡ ʦ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʧʣʘʪʳ ʫʩʣʫʛ. ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʠ ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʦʚ, ʢ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʭ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ, ʢ ʩʨʦʢʘʤ ʜʦʩʪʘʚʢʠ ʠ ʜʨ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʪʝʭʥʦʣʦʛʠʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ SWOT-ʘʥʘʣʠʟ ʪʨʘʥʩʧʦʨʪʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.[2] 

 

ʊʘʙʣʠʮʘ 1 ï SWOT - ʘʥʘʣʠʟ 

 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ 

ʚʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ ʪʨʘʥʟʠʪʘ ʛʨʫʟʦʚ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦ-ʨʘʤ; 

ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ; 

ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʩʪʠʪʫʪ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʦʛʠʩʪʠʢʠ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ  

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ; 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʠ ʦʪʩʣʝʞʠʚʘʥʠʷ  

ʜʚʠʞʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ; 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʦʥʠʪʦʨʠʥʛʘ, ʘʥʘʣʠʟʘ ʠ  

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʝʨʝʚʦʟʦʢ ʜʣʷ ʧʨʦʛ-

ʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʦʛʠʩʪʠʢʠ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʋʛʨʦʟʳ 

ʫʧʨʦʱʝʥʠʝ ʪʘʤʦʞʝʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠ 

ʩʥʠʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ; 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʚ ʨʘʤʢʘʭ 

ʧʦʜʧʠʩʘʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ. 

ʦʪʪʦʢ ʛʨʫʟʦʧʦʪʦʢʦʚ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ  

ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ; 

ʩʥʠʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪ-

ʚʝʥʥʳʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʥʘ  

ʨʳʥʢʝ ʫʩʣʫʛ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦ-

ʟʦʢ; 

ʜʝʬʠʮʠʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚʳʩʦ-

ʢʦʛʦ ʫʨʦʚʥʷ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʦʭʚʘʯʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ (ʟʘʢʦʥʥʳʝ ʠ ʧʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ). ʇʨʠʥʷʪ 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦ 2025 ʛʦʜʘ, ʠʤʝʶʪʩʷ ɿʘʢʦʥ çʆ 

ʪʨʘʥʩʧʦʨʪʝè, ʦʪʨʘʩʣʝʚʳʝ ʟʘʢʦʥʳ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʢʦʥʳ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʚ ʨʘʤʢʘʭ ɽɸʕʉ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ 

ʥʝ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʠ ʧʨʘʚʠʣ ʦʧʣʘʪʳ ʫʩʣʫʛ ʄɾʉ, ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦ ʚʠʜʘʤ ʛʨʫʟʦʚ ʪʘʨʠʬʦʚ, ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. 

ʆʩʪʘʶʪʩʷ ʙʝʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʬʘʢʪʳ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʪʥʝʨʘʤʠ ʧʦ ɽɸʕʉ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʦʥʦʧʦʣʠʠ ʥʘ ʨʳʥʢʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʘ ʪʘʢʞʝ ʩʥʷʪʠʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩ ʂʊɾ ʟʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʙʠʟʥʝʩʘ 

ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʧʝʨʝʚʦʟʢʘʭ. [3] 

ɺʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʢʦʨʠʜʦʨʦʚ ʜʣʷ 

ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚʦ ʤʥʦʛʦʤ ʥʠʚʝʣʠʨʫʝʪʩʷ ʥʝʭʚʘʪʢʦʡ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ 

(ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʠ, ʧʝʨʝʚʦʟʯʠʢʠ ʠ ʜʨ.), ʫʟʢʠʤ ʧʝʨʝʯʥʝʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʙʠʨʘʝʤʳʭ 

ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʠ ʥʝʨʘʟʚʠʪʦʩʪʴʶ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʝ ʦʪʨʘʞʘʶʪ ʠʩʪʠʥʥʫʶ ʢʘʨʪʠʥʫ 

ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʧʦ ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ɸʆ ʅʂ ʂʊɾ ʟʘ 2020 ʛ.[4] 

 
ʈʠʩʫʥʦʢ 1 - ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ɸʆ ʅʂ ʂʊɾ ʟʘ 2020 ʛ. 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʧʦʯʪʠ ʚ 8 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʈʦʩʩʠʠ, ʥʦ 

ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʘʩʩʘʞʠʨʦʚ ʧʝʨʝʚʝʟʝʥʦ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʩʦʩʝʜʥʝʡ ʩʪʨʘʥʝ. ʕʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʝʨʴʝʟʥʳʭ ʠʟʲʷʥʦʚ ʚ ʩʠʩʪʝʤʝ 

ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ 

ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ.  

ʂʘʟʘʭʩʪʘʥʫ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪ 

ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʨʰʨʫʪʳ. ʆʜʥʦʡ ʠʟ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ. ʆʜʥʘʢʦ ʜʣʷ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʨʘʟʚʠʪʦʩʪʴ ʢʦʪʦʨʦʡ ʥʝ ʧʦʟʚʦʣʷʪ ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʨʰʨʫʪʳ. ʂʨʦʤʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʝʦʙʭʦʜʠʤʘ ʧʦʣʠʪʠʢʘ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪʩʷ ʧʨʘʚʠʣʴʥʳʡ 

ʪʘʨʠʬ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʯʝʪʘ. [5] 

ʋʯʘʩʪʠʝ ʚ ʢʠʪʘʡʩʢʦʡ ʠʥʠʮʠʘʪʠʚʝ çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐɽʃʂʆɺʆɻʆ ʇʋʊʀè 

ʧʦʟʚʦʣʷʝʪ ʥʘʨʘʱʠʚʘʪʴ ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʂʘʟʘʭʩʪʘʥʘ, ʧʨʦʚʝʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʠʜʘʪʴ ʠʤʧʫʣʴʩ ʵʢʩʧʦʨʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʦʪʨʘʩʣʷʤ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʦʟʨʦʞʜʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ, ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺʘʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʛʨʘʤʦʪʥʦ ʚʝʩʪʠ ʧʝʨʝʛʦʚʦʨʳ ʠ ʟʘʱʠʱʘʪʴ ʩʚʦʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʚ ʨʘʤʢʘʭ 

ɽɸʕʉ ʠ çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐɽʃʂʆɺʆɻʆ ʇʋʊʀèè, ʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠʥʪʝʛʨʘʮʠʠ, ʯʪʦ ʠ ʜʝʣʘʶʪ ʂʠʪʘʡ, ʈʦʩʩʠʷ ʠ ɹʝʣʘʨʫʩʴ, ʘ ʂʘʟʘʭʩʪʘʥ ʦʪʩʪʘʝʪ ʦʪ ʥʠʭ ʚ ʵʪʦʤ 

ʧʣʘʥʝ. ʄʅʕ ʈʂ ʥʘʜʦ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʪʨʘʥʟʠʪʥʳʤ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤ, ʘ ʥʝ ʟʘʙʠʨʘʪʴ 

50% ʜʦʭʦʜʘ ʦʪ ʪʨʘʥʟʠʪʘ ʚ ʧʦʣʴʟʫ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. [2-5] 

ʅʝʬʠʟʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ, ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʩʪʦʡ ʠ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʟʘʜʝʨʞʢʠ 

ʧʨʠʚʦʜʷʪ ʢ ʥʝʩʦʙʣʶʜʝʥʠʶ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʩʥʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 
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ʤʘʨʰʨʫʪʘ, ʨʝʧʫʪʘʮʠʦʥʥʳʤ ʧʦʪʝʨʷʤ, ʤʘʪʝʨʠʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ (ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ 

ʨʘʙʦʪʳ, ʤʘʥʝʚʨʦʚʳʝ, ʪʝʨʤʠʥʘʣʴʥʳʝ). ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʘʤʦʞʝʥʥʳʡ ʜʦʩʤʦʪʨ ʢʦʥʪʝʡʥʝʨʦʚ, 

ʩʣʝʜʫʶʱʠʭ ʪʨʘʥʟʠʪʦʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʠʟ ʪʨʝʪʴʠʭ ʩʪʨʘʥ ʚ ʪʨʝʪʴʠ ʩʪʨʘʥʳ. 

ʂʣʠʝʥʪʳ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʧʦ ʪʨʘʥʩ-ʢʘʟʘʭʩʪʘʥʩʢʠʤ ʤʘʨʰʨʫʪʘʤ ʠʟ-ʟʘ 

ʦʧʘʩʝʥʠʡ ʟʘʜʝʨʞʝʢ ʠ ʧʨʦʩʪʦʝʚ. ʀʤʝʝʪ ʤʝʩʪʦ ʩʥʠʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʟʯʠʢʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʨʳʥʢʘʭ. ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʳʭ ʧʦʜʭʦʜʦʚ ʚ 

ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʚʳʩʦʢʠʡ 

ʠʟʥʦʩ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ, ʥʠʟʢʠʝ ʪʝʤʧʳ 

ʦʙʥʦʚʣʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʝʨʝʚʦʟʯʠʢʘʤ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʝʨʝʚʦʟʯʠʢʘʤʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʦʩʝʜʥʠʭ 108 ʩʪʨʘʥ.  
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ʆʇʈɽɼɽʃɽʅʀɽ ʋʑɽʈɹɸ 

ʆʊ ɼʆʈʆɾʅʆ-ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʇʈʆʀʉʐɽʉʊɺʀʗ  

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʣʘʨʳʥʘʥ ʢʝʣʪʽʨʽʣʛʝʥ ʟʘʣʘʣʜʳ ʝʩʝʧʪʝʫ 

ᴅʜʽʩʪʝʨʽ ʪʘʣץʳʣʘʥʘʜʳ ʞᴅʥʝ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳʥʘʥ ʟʘʨʜʘʧ ʰʝʢʢʝʥ ʘʜʘʤʥʳש ʞʘʩʳʥʘ ץʘʨʘʡ 

ʢʝʣʪʽʨʽʣʛʝʥ ʟʠʷʥʥʳש ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫʳʥ ײʩʳʥʳʣʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ɾפɽ, ɾʂʆ, ʤʘʪʝʨʠʘʣʜʳץ ʰʳסʳʥ, ʄɽʂ, ʄɾʂ. 

 Abstract. This article discusses methods for calculating damage from road traffic 

accidents and proposes to determine the amount of harm caused based on the age of the victim of 

an accident. 

Keywords: Rule of the road, Road accidents, material damage, MCI, MW. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʫʱʝʨʙʘ ʦʪ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʠ ʠ ʧʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʘ ʧʨʠʯʠʥʝʥʥʦʛʦ ʚʨʝʜʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʦʟʨʘʩʪʘ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʦʪ ɼʊʇ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇɼɼ, ɼʊʇ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʄʈʇ, ʄɿʇ. 
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ʜʦʨʦʛʘʭ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʂʘʟʘʭʩʪʘʥʘ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʅʘ ʩʝʩʩʠʠ ʚ ʆʆʅ ʦʪʤʝʯʘʣʦʩʴ, 
ʯʪʦ ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʤʠʨʘ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʛʣʦʙʘʣʴʥʳʡ 
ʢʨʠʟʠʩ, ʧʦʩʢʦʣʴʢʫ ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʥʘ ʜʦʨʦʛʘʭ ʧʦʛʠʙʘʝʪ ʦʪ ɼʊʇ ʦʢʦʣʦ 1 ʤʠʣʣʠʦʥʘ 400 
ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʵʪʦ çʥʝ ʩʪʨʝʣʷʶʱʘʷè ʚʦʡʥʘ. 

ɼʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʦʠʩʰʝʩʪʚʠʝʤ (ɼʊʇ) ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʩʰʝʩʪʚʠʝ, 
ʚʦʟʥʠʢʰʝʝ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʦʚʣʝʢʰʝʝ ʟʘ 
ʩʦʙʦʡ ʛʠʙʝʣʴ ʠʣʠ ʪʝʣʝʩʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʣʶʜʝʡ, ʧʦʚʨʝʞʜʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 
ʛʨʫʟʦʚ ʠʣʠ ʠʥʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ.   

ʇʦʩʣʝʜʩʪʚʠʷ ɼʊʇ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʛʦ ʚʠʜʘ 
ʪʨʘʥʩʧʦʨʪʘ ʤʝʥʝʝ ʪʷʞʢʠʝ, ʥʘʧʨʠʤʝʨ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʠʣʠ ʤʦʨʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ, ʛʠʙʝʣʴ 
ʚʦʟʜʫʰʥʦʛʦ ʣʘʡʥʝʨʘ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ 
ʠ ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʝ ʫʙʳʪʢʠ. ʆʜʥʘʢʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 
ɼʊʇ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ʇʦ ʜʘʥʥʳʤ ʂʦʤʠʪʝʪʘ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʝʞʝʛʦʜʥʦ ʚ ʂʘʟʘʭʩʪʘʥʝ 
ʩʨʝʜʥʝʤ ʩʣʫʯʘʝʪʩʷ ʙʦʣʝʝ 16 ʪʳʩʷʯ ɼʊʇ, ʛʜʝ ʧʦʛʠʙʘʝʪ ʥʘ ʜʦʨʦʛʘʭ 2,2 ʪʳʩʷʯʠ ʯʝʣʦʚʝʢ ʠ 22,1 
ʪʳʩʷʯʠ ʣʶʜʝʡ ʧʦʣʫʯʘʶʪ ʪʨʘʚʤʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ɼʊʇ ʚ ʂʘʟʘʭʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʥʝʩʦʙʣʶʜʝʥʠʝ ʚʦʜʠʪʝʣʷʤʠ ʧʨʘʚʠʣ 
ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʪʦ ʦʢʦʣʦ 72%. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ï ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ 
ʜʚʠʞʝʥʠʠ, ʚʳʝʟʜ ʥʘ ʧʦʣʦʩʫ ʚʩʪʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʝ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʠ ʜʦʨʦʞʥʳʭ 
ʟʥʘʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʠʯʝʤ ʢ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ 
ʦʪʥʦʩʷʪʩʷ ʜʦʨʦʞʥʳʝ ʠʥʮʠʜʝʥʪʳ ʩ ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʠ ʧʦʩʪʨʘʜʘʚʰʠʤʠ ʠ ʪʦʣʴʢʦ 
4% ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʥʩʧʦʨʪʘ ʠ 3,5% ʧʦ ʜʦʨʦʞʥʳʤ 
ʫʩʣʦʚʠʷʤ.   

ɺ ʨʠʩʫʥʢʝ 1 ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘ 2019 ʠ 2020 ʛʦʜʳ ʧʦ ʂʘʟʘʭʩʪʘʥʫ, 
ʢʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʘʚʘʨʠʡʥʦʩʪʠ ʫʤʝʥʴʰʠʣʠʩʴ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ, 
ɼʊʇ ʥʘ 18,6 %, ʢʦʣʠʯʝʩʪʚʦ ʨʘʥʝʥʳʭ ʥʘ 19,3 % ʠ ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʥʘ 17,0 %.   

 

 
 

ʈʠʩʫʥʦʢ 1- ɻʨʘʬʠʢ ɼʊʇ ʟʘ 2019 -2020 ʛʦʜʳ 
 

ʇʨʠ ʦʮʝʥʢʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʨʠʯʠʥʦʡ 
ʘʚʘʨʠʡʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʟʘʪʦʨʳ ʥʘ ʜʦʨʦʛʘʭ ʠ ʧʣʦʭʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʢʨʳʪʠʠ ʜʦʨʦʛʠ, ʥʘ ʚʪʦʨʦʤ 
ʤʝʩʪʝ, ʵʪʦ ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʦʜʠʪʝʣʷʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʪʨʝʪʴʝ 
ʤʝʩʪʦ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʠ ʥʠʟʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚʦʜʠʪʝʣʝʡ ʠ ʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 
ʧʝʰʝʭʦʜʦʚ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʘʚʘʨʠʡʥʦʩʪʠ ʚʩʝʛʜʘ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɼʊʇ ʧʨʦʠʩʭʦʜʷʪ ʚ ʙʦʣʴʰʠʭ 
ʛʦʨʦʜʘʭ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʯʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʘʚʘʨʠʡ ʣʠʜʠʨʫʶʪ ʛʦʨʦʜʘ, ʛʜʝ ʠʤʝʶʪʩʷ 
ʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ.  
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çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ɺ 2020 ʛʦʜʫ ʩʪʦʣʠʮʝ ʅʫʨ-ʉʫʣʪʘʥ ʟʘʬʠʢʩʠʨʦʚʘʥʦ - 466 ɼʊʇ, ʚ ʐʳʤʢʝʥʪʝ ï 322 ɼʊʇ 

ʠ ʚ ɸʣʤʘʪʳ - 13 515 ɼʊʇ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʜʠʘʛʨʘʤʤʝ (ʨʠʩʫʥʦʢ2) ʵʪʦ ʩʦʩʪʘʚʠʣʦ 95%.  

 

 
 

ʈʠʩʫʥʦʢ 2 - ɼʠʘʛʨʘʤʤʘ ʘʚʘʨʠʡʥʦʩʪʠ ʧʦ ʤʝʛʘʧʦʣʠʩʘʤ 

 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʯʠʥ 

ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʢʘʞʜʦʛʦ ɼʊʇ. ʕʪʫ ʨʘʙʦʪʫ ʧʨʦʚʦʜʷʪ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʪʠʟʳ ɼʊʇ, ʢʦʪʦʨʘʷ 

ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʦʡ. ɺ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʠʩʰʝʩʪʚʠʠ ʧʦʯʪʠ 

ʚʩʝʛʜʘ 80% ʫʯʘʩʪʥʠʢʦʚ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʧʦ ʚʦʟʤʝʱʝʥʠʶ 

ʧʨʠʯʠʥʝʥʥʦʛʦ ʚʨʝʜʘ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʨʘʩʯʝʪʝ ʛʦʜʦʚʦʛʦ ʫʱʝʨʙʘ ʦʪ ɼʊʇ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʝʨʠʦʜ ʠ ʦʧʨʝʜʝʣʸʥʥʳʡ ʫʯʘʩʪʦʢ. 

ɸ.ɸʢʩʝʥʦʚ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè ʧʨʠʚʦʜʠʪ ʨʘʩʯʝʪʳ ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ 

ɼʊʇ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1): 

 

                            
ʊ

ʈNʈNPNʈN
ʉ

ʠʥʚʫʱʤpʧ

ʜʪʧ

43.21 **** +++
=                                      (1) 

 

ʛʜʝ nN - ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ɼʊʇ; 
pN - ʯʠʩʣʦ ʨʘʥʝʥʳʭ ʧʨʠ ɼʊʇ; 

ʠʥʚN - ʯʠʩʣʦ 

ʧʦʣʫʯʠʚʰʠʭ  ʠʥʚʘʣʠʜʥʦʩʪʴ ʧʨʠ ɼʊʇ; 
ʫʱʤN ,

- ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ; 4321 ,, ʈʈʈʈ - ʨʘʟʤʝʨ 

ʧʦʪʝʨʴ ʦʪ ɼʊʇ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʤʝʨʪʠ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʜʥʦʛʦ ʨʘʥʝʥʦʛʦ, ʯʝʣʦʚʝʢ 

ʧʦʣʫʯʠʚʰʠ ʠʥʚʘʣʠʜʥʦʩʪʴ ʠ ɼʊʇ ʪʦʣʴʢʦ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʱʝʨʙʦʤ; ʊ ï ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʛʦʜʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ɼʊʇ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʫʧʨʦʱʝʥʥʦʡ 

ʬʦʨʤʫʣʝ (2):               

                                                                                                                          (2)                                                                                                            

ʛʜʝ ʄʇ  - ʢʦʣʠʯʝʩʪʚʦ ɼʊʇ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʜʦ ʚʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ; 
ɼʊʇʈ - 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʦʜʥʦʛʦ ɼʊʇ . 

 ɺ ɿʘʢʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ "ʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʛʨʘʞʜʘʥʩʢʦ-

ʧʨʘʚʦʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ"  ʩʦʦʪʚʝʪʩʪʚʠʠ  ʧʫʥʢʪʘ 1 

ʩʪʘʪʴʠ 4 ʥʘʧʠʩʘʥʦ, ʯʪʦ ʮʝʣʴʶ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʝʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʪʨʝʪʴʠʭ 

ʣʠʮ, ʞʠʟʥʠ, ʟʜʦʨʦʚʴʷ ʠ (ʠʣʠ) ʠʤʫʱʝʩʪʚʫ ʢʦʪʦʨʳʭ ʧʨʠʯʠʥʝʥ ʚʨʝʜ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝʡ 22 ʵʪʦʛʦ ʞʝ ʟʘʢʦʥʘ, ʚʦʟʤʝʱʝʥʠʝ ʚʨʝʜʘ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʥʝ 

ʧʦʜʣʝʞʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʨʘʟʤʝʨ ʚʨʝʜʘ ʧʨʠʯʠʥʝʥʥʦʛʦ ʧʨʠ 

ʫʥʠʯʪʦʞʝʥʠʠ ʠʤʫʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʨʳʥʦʯʥʳʭ ʮʝʥ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʜʝʥʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ.   

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʘ ʧʨʠʯʠʥʝʥʥʦʛʦ ʚʨʝʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʪʝʨʧʝʚʰʠʤ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʩʪʫʧʣʝʥʠʝ ʚʨʝʜʘ ʞʠʟʥʠ ʠ 

http://adilet.zan.kz/rus/docs/Z030000446_
http://adilet.zan.kz/rus/docs/Z030000446_
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ʟʜʦʨʦʚʴʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ɼʊʇ, ʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʥʘʩʪʫʧʠʚʰʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ. 

ʉʦʛʣʘʩʥʦ ʧʫʥʢʪʘ 1 ʩʪʘʪʴʠ 24 ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ɿʘʢʦʥʘ, ʧʨʝʜʝʣʴʥʳʡ ʦʙʲʝʤ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʪʨʘʭʦʚʱʠʢʘ ʧʦ ʦʜʥʦʤʫ ʩʣʫʯʘʶ (ʩʪʨʘʭʦʚʘʷ ʩʫʤʤʘ) ʟʘ ʚʨʝʜ, ʧʨʠʯʠʥʝʥʥʳʡ 

ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʢʘʞʜʦʛʦ ʧʦʪʝʨʧʝʚʰʝʛʦ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʣʫʯʘʝ: 

ʘ) ʛʠʙʝʣʠ - 1 000 ʄʈʇ  (2917000 ʪʝʥʛʝ); 

ʙ) ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠʥʚʘʣʠʜʥʦʩʪʠ: 

- I ʛʨʫʧʧʳ ï 800 ʄʈʇ; 

- II  ʛʨʫʧʧʳ ï 600 ʄʈʇ; 

- III ʛʨʫʧʧʳ ï 500 ʄʈʇ; 

- "ʨʝʙʝʥʦʢ-ʠʥʚʘʣʠʜ" ï 500 ʄʈʇ; 

- ʫʚʝʯʴʷ, ʪʨʘʚʤʳ ʠʣʠ ʠʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʟʜʦʨʦʚʴʷ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʥʚʘʣʠʜʥʦʩʪʠ - 

ʚ ʨʘʟʤʝʨʝ ʬʘʢʪʠʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʝ ʠ (ʠʣʠ) ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ, ʥʦ ʥʝ 

ʙʦʣʝʝ 300 ʄʈʇ. ʈʘʟʤʝʨ ʩʪʨʘʭʦʚʦʡ ʚʳʧʣʘʪʳ ʟʘ ʢʘʞʜʳʡ ʜʝʥʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ 

ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 10 ʄʈʇ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 1ʄʈʇ ʩʦʩʪʘʚʣʷʝʪ 3 017 ʪʝʥʛʝ ʠ 1ʄɿʇ ʨʘʚʥʘ 60 000 ʪʝʥʛʝ.. 

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ, ʪʦ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʧʝʨʠʦʜ (15-70 ʣʝʪ) 

ʩʦʩʪʘʚʣʷʝʪ R=55 ʣʝʪ, ʠ ʦʩʥʦʚʥʦʡ ʪʨʫʜʦʚʦʡ ʧʝʨʠʦʜ (25-63 ʣʝʪ) ʩʦʩʪʘʚʣʷʝʪ ʊR=38 ʣʝʪ. (4 

ʧʝʨʠʦʜ)  

 

      0               15       18          25                                    63         70          100 ʣʝʪ    (ʛʦʜʘ) 

      Å                 Å          Å            Å                                       Å            Å            Å 

      1              2            3                      4                        5                   6 

 

1 ï 0-15 ʣʝʪ (15 ʣʝʪ) ʧʝʨʠʦʜ ʜʝʪʩʪʚʘ (ʥʝ ʨʘʙʦʪʘʝʪ); 

2 ï 15-18 ʣʝʪ (3 ʛʦʜʘ) ʧʦʜʨʦʩʪʢʦʚʳʡ ʧʝʨʠʦʜ (ʫʯʠʪʩʷ ʚ ʰʢʦʣʝ ʠ ʧʦʜʨʘʙʘʪʳʚʘʝʪ); 

3 ï 18-25 ʣʝʪ (7 ʣʝʪ) ʧʝʨʠʦʜ ʶʥʦʰʝʩʪʚʦ (ʨʘʙʦʪʘʝʪ ʠʣʠ ʫʯʠʪʩʷ);                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

4 ï 25-63 ʣʝʪ (38 ʣʝʪ) ʪʨʫʜʦʚʦʡ ʧʝʨʠʦʜ (ʨʘʙʦʪʘʝʪ);                                                                                                     

5 ï 63-70 ʣʝʪ (7 ʣʝʪ) ʧʦʩʣʝ ʧʝʥʩʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʨʘʙʦʪʘʝʪ ʠʣʠ ʥʝ ʨʘʙʦʪʘʝʪ);  

6 ï 70 ʠ ʚʳʰʝ (ʥʝ ʨʘʙʦʪʘʝʪ).                                

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʪ ʫʱʝʨʙʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ ʥʝʩʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʦʟʤʝʱʝʥʠʠ ʧʨʠʯʠʥʝʥʥʦʛʦ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ ʠ ʠʤʫʱʝʩʪʚʫ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʛʠʙʝʣʠ ʦʪ ɼʊʇ. ʇʨʠ ʨʘʩʯʝʪʝ ʫʱʝʨʙʘ ʦʪ ɼʊʇ ʧʨʝʜʣʘʛʘʶ ʩʣʝʜʫʶʱʠʝ 

ʫʧʨʦʱʸʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ (ʬʦʨʤʫʣʘ 3).  

 

                                    S= (MÅ 12) Å (ʇRïʈ)                                                            (3) 

 

ʛʜʝ ʄ - 1ʄɿʇ,  ʇR- ʧʝʥʩʠʦʥʥʳʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ, ʈ-ʚʦʟʨʘʩʪ ʧʨʠ ʥʘʩʪʫʧʠʚʰʝʤ 

ʩʤʝʨʪʠ ʠʣʠ ʠʥʚʘʣʠʜʥʦʩʪʠ- 1 ʛʨʫʧʧʳ. 

ɽʩʣʠ ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʝʞʝʤʝʩʷʯʥʦʡ ʟʘʨʧʣʘʪʳ ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʩʝʛʦʜʥʷ     (ʩ 

01.01.2022 ʛʦʜʘ) M=60000 ʪʝʥʛʝ, ʪʦ ʟʘ ʪʨʫʜʦʚʦʡ ʧʝʨʠʦʜ çʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦè ʯʝʣʦʚʝʢ 

ʤʦʞʝʪ ʟʘʨʘʙʦʪʘʪʴ ʟʘ ʪʨʫʜʦʚʦʡ ʧʝʨʠʦʜ: 

S= (12*60000) * 1 =        720 000 ʪʝʥʛʝ.  (ʟʘ 1 ʛʦʜ); 

S= (12*60000) * 38 = 27 360 000 ʪʝʥʛʝ.  (ʟʘ 38 ʣʝʪ). 
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ʄɽɾɼʋʅɸʈʆɼʅʓɽ ʂʆʅʊɽʁʅɽʈʅʓɽ ʇɽʈɽɺʆɿʂʀ: ʉʆʉʊʆʗʅʀɽ ʀ 

ʇɽʈʉʇɽʂʊʀɺʓ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ 2017-2020 ʞʳʣʜʘʨʜʘסʳ ʢʦʥʪʝʡʥʝʨʣʝʨʜʝʛʽ ʭʘʣʳץʘʨʘʣʳץ 

ʪʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨסʘ ʪʘʣʜʘʫ ʞʘʩʘʣסʘʥ. ʊʨʘʥʟʠʪʪʽʢ ʪʘʨʪʳʤʜʳʣʳץʪʳ ʞʘץʩʘʨʪʫ װʰʽʥ 

 .ʩʳʥʳʤʜʘʨ ʙʝʨʽʣʜʽײ ʰʽʥװ ʩʘʨʪʫץʨʳʣʳʤʳʥ ʞʘײץʠʥʬʨʘ ץʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳ שʩʪʘʥʥʳץʘʟʘפ

ʊʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨʜʳש ʝʜᴅʫʽʨ װʣʝʩʽ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʝ ʪʠʝʩʽʣʽ, ʙײʣ ʘʚʪʦʢᴇʣʽʢʧʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨʳ ʪʘʩʳʤʘʣʜʘʫ ץʘʙʽʣʝʪʽʤʝʥ, ץʦʟסʘʣʳʩʪʳש ʪײʨʘץʪʳʣʳסʳʤʝʥ ʞᴅʥʝ 

ʪᴇʤʝʥ ᴇʟʽʥʜʽʢ ײץʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʢʦʥʪʝʡʥʝʨ, ʪʨʘʥʟʠʪ, ʭʘʣʳץʘʨʘʣʳץ ʪʘʩʳʤʘʣʜʘʫ, ʢᴇʣʽʢ ʜᴅʣʽʟʜʝʨʽ, ʞװʢ 

ʘʡʥʘʣʳʤʳ. 

Abstract. The article provides an analysis of international transit traffic in containers for 

2017-2020. Recommendations are given to improve the transport and logistics infrastructure of 

Kazakhstan to improve transit attractiveness. A significant share of transit traffic is accounted for 

by rail transport, which is due to the high carrying capacity, regularity of movement and low cost 

compared to motor transport. 

Keywords: container, transit, international transportation, transport corridors, cargo 

turnover. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ ʟʘ 2017-2020 ʛʦʜʳ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʂʘʟʘʭʩʪʘʥʘ ʠ ʪʨʘʥʟʠʪʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʧʨʦʚʦʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʨʝʛʫʣʷʨʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʠ ʥʠʟʢʦʡ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʝʡʥʝʨ, ʪʨʘʥʟʠʪ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʢʦʨʠʜʦʨʳ, ʛʨʫʟʦʦʙʦʨʦʪ.  

 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʦʤʠʥʠʨʫʝʪ ʧʦ ʫʩʣʫʛʘʤ ʧʝʨʝʚʦʟʢʠ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ, 

ʩʧʨʦʩ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʦʙʣʘʜʘʝʪ ʵʣʘʩʪʠʯʥʦʩʪʴʶ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. 

ʅʦ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʤʝʣʢʦʧʦʨʮʠʦʥʥʳʭ ʛʨʫʟʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 500 ʢʤ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ 

ʫʩʪʫʧʘʝʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʧʨʦʩʪʦʪʘ ʠ ʙʳʩʪʨʦʪʘ ʦʬʦʨʤʣʝʥʠʷ ʧʝʨʝʚʦʟʦʢ, ʩʚʦʙʦʜʥʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. ɺ 2018 ʛ. 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʝʨʝʚʦʟʢʠ ʚʳʨʦʩʣʠ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʩʦʦʙʱʝʥʠʡ:  

ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʩʦʦʙʱʝʥʠʠ ʥʘ 11,6%,  

ʚ ʵʢʩʧʦʨʪʥʦʤ ʩʦʦʙʱʝʥʠʠ ʥʘ 11,2%,  

ʚ ʠʤʧʦʨʪʥʦʤ ʥʘ 15% ʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʪʨʘʥʟʠʪ ʥʘ 23%.  

ɺʩʝʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʝʨʝʚʝʟʝʥʦ 397,7 ʤʣʥ. ʪʦʥʥ ʛʨʫʟʦʚ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ (58,1%) ʚʳʧʦʣʥʝʥʘ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ʇʝʨʝʚʦʟʢʠ ʚ ʵʢʩʧʦʨʪʥʦʤ 
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ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

185 

ʥʘʧʨʘʚʣʝʥʠʠ (30,3%) ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʈʦʩʩʠʶ ʠ ʂʠʪʘʡ. ʅʘ ʪʨʘʥʟʠʪʥʳʝ ʠ 

ʠʤʧʦʨʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʭʦʜʷʪʩʷ ʥʝʙʦʣʴʰʠʝ ʜʦʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,6% ʠ 6%. 

ɻʨʫʟʦʦʙʦʨʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘ ʜʝʩʷʪʴ ʣʝʪ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 31,6%. ɺ ʪʘʙʣʠʮʝ 

1 ʧʨʠʚʝʜʝʥ ɻʨʫʟʦʦʙʦʨʦʪ ʂʘʟʘʭʩʪʘʥʘ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʟʘ 2020 ʛʦʜ. [1] 

 

ʊʘʙʣʠʮʘ 1 - ɻʨʫʟʦʦʙʦʨʦʪ ʂʘʟʘʭʩʪʘʥʘ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʟʘ 2020 ʛʦʜ. 

 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʘ 
ɻʨʫʟʦʦʙʦʨʦʪ, ʤʣʨʜʪ-ʢʤ 

ɼʦʣʷ ʚ ʦʙʱʝʤ 

ʛʨʫʟʦʦʙʦʨʦʪʝ, % 

2019 2020 202/2019, % 2019 2020 

ʆʙʱʝʝ 609,3 588,7 -3,4 100 100 

ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ  136,7 125 -8,6 22,4 21,2 

ɺʦʟʜʫʰʥʳʡ  0,838 0,562 -32,9 0,1 0,1 

ɺʦʜʥʳʡ  0,015 0,062 327,6 0,0 0,0 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ  289,2 302,2 4,5 47,5 51,3 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ  182,7 160,7 -12 30,0 27,3 

ʄʦʨʩʢʦʡ 0,675 0,631 -6,5 0,1 0,1 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʧʨʦʚʦʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʨʝʛʫʣʷʨʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʠ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʛʨʘʝʪ ʨʦʣʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʚʳʛʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʨʘʥʳ ʠ ʥʘʣʠʯʠʝ ʧʷʪʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ. ɺ 2017 ʛ. ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʂʅʈ 

ɽʉ ʧʦʯʪʠ ʚ 200 ʨʘʟ ʧʨʝʚʳʩʠʣ ʫʨʦʚʝʥʴ 2011 ʛ. ʠ ʩʦʩʪʘʚʠʣ 201 ʪʳʩ. ɼʌʕ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ 

ʈʦʩʩʠʷ - ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ - ʂʠʪʘʡ ʠ ʧʨʦʯʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʲʝʤ ʪʨʘʥʟʠʪʥʳʭ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʩʦʩʪʘʚʠʣ 147 ʪʳʩ. ɼʌʕ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʂʠʪʘʡ ʂʘʚʢʘʟ/ʊʫʨʮʠʷ 

(ʧʣʶʩ ʖʞʥʘʷ ɽʚʨʦʧʘ) ʧʝʨʝʚʝʟʝʥʦ 0,3 ʪʳʩ. ɼʌʕ. ɺ ʮʝʣʦʤ ʦʙʲʝʤ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ 

ʩʦʩʪʘʚʠʣ 348 ʪʳʩ. ɼʌʕ, ʯʪʦ ʥʘ 42% ʙʦʣʴʰʝ ʫʨʦʚʥʷ 2016 ʛ. ʆʙʨʘʪʥʘʷ ʟʘʛʨʫʟʢʘ ʠʟ ɽʚʨʦʧʳ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʂʠʪʘʷ ʦʙʝʩʧʝʯʝʥʘ ʥʘ ʫʨʦʚʥʝ 60%. ɺ 2018 ʛ. ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ 

ʧʝʨʝʚʝʟʝʥʦ 19 ʤʣʥ. ʪʦʥʥ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ. ʆʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʢʦʥʪʝʡʥʝʨʦʚ ʯʝʨʝʟ 

ʧʦʛʨʘʥʠʯʥʳʝ ʧʝʨʝʭʦʜʳ ʩ ʂʠʪʘʝʤ ʜʦʩʪʠʛ 593,7 ʪʳʩ. ɼʌʕ, ʯʪʦ ʥʘ 41% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2017 

ʛʦʜʫ. [2] 

ɼʦʣʷ ʜʦʭʦʜʦʚ ʦʪ ʪʨʘʥʟʠʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʜʦʭʦʜʦʚ ʂʊɾ ʧʦʩʪʝʧʝʥʥʦ ʜʦʩʪʠʛʣʘ ʧʦʯʪʠ 

30%. ʇʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʂʅʈ ʨʘʟʨʘʙʦʪʘʥ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʠʪʘʡʩʢʠʤʠ ʧʨʦʚʠʥʮʠʷʤʠ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʦʪʧʨʘʚʢʠ ʛʨʫʟʦʚ ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ. ɺ 2018 ʛ. ʩ 

ʢʣʶʯʝʚʳʤʠ ʧʨʦʚʠʥʮʠʷʤʠ ʠ ʞʝʣʝʟʥʳʤʠ ʜʦʨʦʛʘʤʠ ʂʠʪʘʷ ʟʘʢʣʶʯʝʥʳ ʩʦʛʣʘʰʝʥʠʷ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ 320 ʪʳʩ. ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ɽʚʨʦʧʳ ʠ ʀʨʘʥʘ. ɼʦʣʷ ʂʘʟʘʭʩʪʘʥʘ ʚ 

ʩʫʭʦʧʫʪʥʦʤ ʩʦʦʙʱʝʥʠʠ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ɽʚʨʦʧʦʡ ʜʦʩʪʠʛʣʘ 70%, ʪʦʛʜʘ ʢʘʢ ʥʘ ʜʦʣʶ 

ʊʨʘʥʩʩʠʙʠʨʩʢʦʛʦ ʤʘʨʰʨʫʪʘ ʧʨʠʭʦʜʠʪʩʷ 30%. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʚʥʝʜʨʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʧʫʩʢʘ ʜʣʠʥʥʦʩʦʩʪʘʚʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʦʝʟʜʦʚ, 

ʫʩʣʦʚʥʘʷ ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ ʩʚʳʰʝ 80 ʚʘʛʦʥʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ, ʣʦʢʦʤʦʪʠʚʥʳʡ ʧʘʨʢ, 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʫʯʘʩʪʢʦʚ. ʈʘʟʚʠʪʠʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ ʂʊɾ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʨʦʩʪ ʚ ʩʝʛʤʝʥʪʝ 

ʪʨʘʥʟʠʪʥʳʭ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ʉʦʩʪʦʷʥʠʝ ʦʩʥʦʚʥʳʭ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ. ʂ ʧʨʦʙʣʝʤʘʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʪʥʦʩʷʪʩʷ ʧʣʦʭʦʝ 

ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʥʘ 70% ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ, ʚʳʩʦʢʠʡ ʠʟʥʦʩ ʧʘʨʢʘ ʚʘʛʦʥʦʚ ʠ ʣʦʢʦʤʦʪʠʚʦʚ, ʜʦʩʪʠʛʘʶʱʠʡ 65%. ʕʪʠ ʧʨʦʙʣʝʤʳ, 

ʥʘʨʷʜʫ ʩ ʫʛʨʦʟʘʤʠ ʟʘʜʝʨʞʢʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʘʜʝʥʠʶ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʠ 

ʧʘʩʩʘʞʠʨʦʚ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʊʨʘʥʟʠʪ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2020 ʛʦʜʳ, 

ʪʳʩ.ɼʌʕ. 

 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʊʨʘʥʟʠʪ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2020 ʛʦʜʳ, ʪʳʩ.ɼʌʕ. 

 

ʈʦʩʪ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʦʙʫʩʣʦʚʣʝʥ ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʝʚʦʟʦʢ ʥʝʬʪʷʥʳʭ ʛʨʫʟʦʚ 

(025%), ʭʠʤʠʢʘʪʦʚ (+15%), ʟʝʨʥʘ (+58%), ʫʜʦʙʨʝʥʠʷ (+58%), ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ (+68%) ʠ 

ʧʨʦʯʠʭ ʛʨʫʟʦʚ (+20%). [3] 

ʅʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʧʨʠʰʝʣʩʷ ʥʘ ʢʦʥʪʝʡʥʝʨʥʳʝ 

ʧʝʨʝʚʦʟʢʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʦʥʪʝʡʥʝʨʥʳʡ ʛʨʫʟʦʧʦʪʦʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ: 

ʂʀʊɸʁ-ɽɺʈʆʇɸ-ʂʀʊɸʁ -517,5 ʪʳʩ.ɼʌʕ (+65% ʢ 2019 ʛʦʜʫ); 

ʂʀʊɸʁ- ʩʪʨʘʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸɿʀʀ ï ʂʀʊɸʁ ï 215,7 ʪʳʩ. ɼʌʕ (+15% ʢ 2019 

ʛʦʜʫ); 

ʊʈɸʅʉʂɸʉʇʀʁʉʂʀʁ ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʊʈɸʅʉʇʆʈʊʅʓʁ ʄɸʈʐʈʋʊ ï 

8,1 ʪʳʩ. ɼʌʕ (-9% ʢ 2019 ʛʦʜʫ). 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʊʨʘʥʟʠʪʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʧʝʨʠʦʜ ʩ 2018 

ʧʦ 2020 ʛʦʜʳ, ʪʳʩ ɼʌʕ. 

 

 
 

ʈʠʩʫʥʦʢ 2 - ʊʨʘʥʟʠʪʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2020 ʛʦʜʳ, 

ʪʳʩ ɼʌʕ. 

 

ɺ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʩʣʦʞʠʚʰʠʭʩʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ:  

- ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ ï ɿʘʧʘʜʥʳʡ ʂʠʪʘʡ;  

- ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ;  

- ʊʨʘʥʩʩʠʙ;  

- ʊʨʘʥʩʘʟʠʘʪʩʢʘʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʤʘʛʠʩʪʨʘʣʴ;  

- ʢʦʨʠʜʦʨ ʉʝʚʝʨ ï ʖʛ;  

- ʊʨʘʥʩʢʘʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ.[1] 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ ʚʚʝʜʝʥʳ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʣʠʥʠʠ ɾʝʪʳʛʝʥ - ʂʦʨʛʘʩ, ʋʟʝʥʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ 

ʊʫʨʢʤʝʥʠʩʪʘʥ, ɾʝʟʢʘʟʛʘʥ - ɹʝʡʥʝʫ, ɸʨʢʘʣʳʢ ʐʫʙʘʨʢʦʣʴ, ɹʦʨʞʘʢʪʳ ɽʨʩʘʡ; ʧʦʩʪʨʦʝʥʳ 

ʚʪʦʨʳʝ ʧʫʪʠ ʥʘ ʫʯʘʩʪʢʝ ɸʣʤʘʪʳ - ʐʫ; ʥʘʯʘʪʘ ʢʦʤʤʝʨʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʧʨʘʚʳ ʚ ʧʦʨʪʫ ʂʫʨʳʢ; ʧʦʩʪʨʦʝʥʳ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʫʭʦʡ 

ʧʦʨʪ ʚ ʉʕɿ çʍʦʨʛʦʩ - ɺʦʩʪʦʯʥʳʝ ʚʦʨʦʪʘè; ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʦʢʟʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

çʅʫʨʣʳ ɾʦʣè ʠ ʧʘʩʩʘʞʠʨʩʢʠʡ ʪʝʨʤʠʥʘʣ ʩʪʦʣʠʯʥʦʛʦ ʘʵʨʦʧʦʨʪʘ. ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ 

ʧʦʨʪʬʝʣʴ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʂʊɾ ʩʦʩʪʘʚʠʣ 3,1 ʪʨʣʥ. ʪʝʥʛʝ.  

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʢʨʫʧʥʝʡʰʠʡ ʧʦʪʨʝʙʠʪʝʣʴ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʝʞʝʛʦʜʥʦ 

ʨʘʩʭʦʜʫʝʪ ʦʢʦʣʦ 30% ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ 4% ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ʩʪʨʘʥʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʷʛʫ ʧʦʝʟʜʦʚ ʨʘʩʭʦʜʫʝʪʩʷ ʜʦ 94% ʵʥʝʨʛʠʠ, ʘ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʦ 

6%. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʦʡ ʦʪʨʘʩʣʴʶ ʊʃʂ 

ʂʘʟʘʭʩʪʘʥʘ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʥʠʟʢʦʛʦ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʨʘʩʭʦʜʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʠ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʠ ʧʦʝʟʜʦʚ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʠʟʝʣʴʥʦʡ ʪʷʛʦʡ. [4] 

ʂ ʬʘʢʪʦʨʘʤ, ʩʜʝʨʞʠʚʘʶʱʠʤ ʨʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ, ʦʪʥʦʩʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ:  

- ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴ ʨʝʬʦʨʤ ʚ ʦʪʨʘʩʣʠ;  

- ʨʦʩʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʧʦ ʉʝʚʝʨʥʦʤʫ ʤʦʨʩʢʦʤʫ ʧʫʪʠ ʠ 

ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ;  

- ʢʦʥʢʫʨʝʥʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ;  

- ʜʠʩʢʨʠʤʠʥʠʨʫʶʱʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʩʣʫʛ;  

- ʫʨʦʚʝʥʴ ʪʘʨʠʬʦʚ, ʥʝ ʧʦʢʨʳʚʘʶʱʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ;  

- ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʨʝʜʩʪʚ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʠ ʨʝʤʦʥʪ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ;  

- ʤʘʩʩʦʚʦʝ ʚʳʙʳʪʠʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʩʨʦʢʫ ʩʣʫʞʙʳ;  

- ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʨʘʙʦʯʝʛʦ ʧʘʨʢʘ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠ ʩʪʘʥʮʠʦʥʥʳʭ 

ʧʫʪʷʭ ʚʩʣʝʜʩʪʚʠʝ ʫʨʝʟʘʥʠʷ ʙʶʜʞʝʪʘ ʥʘ ʨʝʤʦʥʪ ʚʘʛʦʥʦʚ;  

- ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʫʩʪʘʨʝʚʰʠʝ ʩʦʬʪʳ ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʦʩʩʠʡʩʢʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ;  

- ʚʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʦʪ ʩʫʙʩʠʜʠʡ;  

- ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʥʘʠʣʫʯʰʝʡ 

ʧʨʘʢʪʠʢʝ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ɽɸʕʉ.  

ʇʨʠʯʠʥʘʤʠ ʩʥʠʞʝʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʧʦ ʩʨʦʢʫ 

ʜʦʩʪʘʚʢʠ ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʚʠʪʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʙʳʩʪʨʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʚ, 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʠ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʘʤ ʦʩʤʦʪʨʘʤ ʚ ʧʫʪʠ, ʧʨʠʤʝʥʝʥʠʝ 

ʫʩʪʘʨʝʚʰʠʭ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. [5] 

ɿʘʢʣʶʯʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʥʦʚʦʡ ʤʦʜʝʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʦʧʝʨʘʪʦʨʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʯʘʩʪʥʳʭ 

ʧʝʨʝʚʦʟʯʠʢʦʚ ʠ ʦʧʝʨʘʪʦʨʦʚ ʚʘʛʦʥʦʚ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʟʦʢ, 

ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʝʢʪʳ. ʕʪʦ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʦʙʥʦʚʣʝʥʠʝʤ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ 

ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʦʪʨʘʩʣʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʝʸ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʜʦʛʦʚʦʨʘʤʠ, ʩʦʛʣʘʰʝʥʠʷʤʠ ʠ ʩʪʘʥʜʘʨʪʘʤʠ.  

ʊʨʝʙʫʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʦʙʥʦʚʣʝʥʠʝ ʧʘʨʢʘ ʣʦʢʦʤʦʪʠʚʦʚ ʠ ʚʘʛʦʥʦʚ, 

ʧʝʨʝʭʦʜ ʢ ʩʝʨʚʠʩʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʨʳʥʦʯʥʳʭ ʩʝʛʤʝʥʪʘʭ 

ʧʦ ʦʢʘʟʘʥʠʶ ʪʨʘʥʟʠʪʥʳʭ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ.  
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ʇʈɸɺʀʃɸ ʕʂʉʇʃʋɸʊɸʎʀʀ ʕʃɽʂʊʈʆʉɸʄʆʂɸʊʆɺ ʅɸ 

 ʋʃʀʏʅʆ-ɼʆʈʆɾʅʆʁ ʉɽʊʀ  

 

ɸשʜʘʪʧʘ. ɹײʣ ʞײʤʳʩʪʘ ʵʣʝʢʪʨʩʘʤʦʢʘʪʪʘʨʜʳʥ ץʦʟסʘʣʳʩʳʥʳץ שʘʫʽʧʩʽʟʜʽʛʽ ʤᴅʩʝʣʝʣʝʨʽ, 

ʞʦʣ ʞʝʣʽʩʽʥʜʝʛʽ ʘʧʘʪʪʘʨ ʜʝשʛʝʡʽʥʽש ʞʘשʘ ʧʨʦʙʣʝʤʘʣʘʨʳ ʞᴅʥʝ ʵʣʝʢʪʨʩʘʤʦʢʘʪʪʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳײ שʩʳʥʳʣסʘʥ ʝʨʝʞʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʜʳ. 

ʊʫʡʽʥʜʽʩᴇʟʜʝʨ: ʕʣʝʢʪʨʩʘʤʦʢʘʪʪʘʨ, ʞʦʣ ʞʝʣʽʩʽ, ʞʘʷʫ ʞװʨʛʽʥʰʽʣʝʨ, ʢᴇʣʽʢ. 
Abstract. In this paper, the issues of electric scooter traffic safety, new problems on 

accident rates on the road network and the proposed rules for the operation of electric scooters 

are considered. 

Keywords: Electric scooters, road network, pedestrian, transport.  

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʦʚ, ʦ ʥʦʚʳʭ ʧʨʦʙʣʝʤʘʭ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ 

ʩʝʪʠ ʠ ʧʨʝʜʣʘʛʘʝʤʳʝ ʧʨʘʚʠʣʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʣʝʢʪʨʦʩʘʤʦʢʘʪʳ, ʫʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ, ʧʝʰʝʭʦʜ, ʪʨʘʥʩʧʦʨʪ. 

 

ʅʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ (ʋɼʉ) ʛʦʨʦʜʦʚ ʅʫʨ-ʉʫʣʪʘʥʘ, ɸʣʤʘʪʳ ʠ ʐʳʤʢʝʥʪʘ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʧʦ ʛʦʨʦʜʫ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʦʚ ʠʣʠ ʢʘʢ ʠʭ ʥʘʟʳʚʘʶʪ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

(ʉʀʄ).  

"ʕʣʝʢʪʨʦʩʘʤʦʢʘʪʳ ð ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʙʣʝʤʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ ʠ ʬʘʢʪʠʯʝʩʢʠʡ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʳ ʧʦʷʚʠʣʠʩʴ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʆʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʨʘʟʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʩʢʦʨʦʩʪʥʦʡ 

ʨʝʞʠʤ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɽʩʪʴ ʩʘʤʦʢʘʪʳ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪ ʩʢʦʨʦʩʪʴ ʜʦ 80 

ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ ʠ ʤʦʛʫʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʜʦ 6 ʯʘʩʦʚ ʙʝʟ ʧʝʨʝʨʳʚʘ. 

ɺ ʟʘʢʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ "ʆ ʜʦʨʦʞʥʦʤ ʜʚʠʞʝʥʠʠ" ʵʣʝʢʪʨʦʩʘʤʦʢʘʪ, ʢʘʢ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

ʆʪʥʝʩʪʠ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʳ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʥʝ ʤʦʞʝʤ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʫ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʘ ʥʝʪ ʜʠʘʤʝʪʨ ʢʦʣʸʩ, ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ, ʛʘʙʘʨʠʪʥʳʭ 

ʦʛʥʝʡ, ʟʝʨʢʘʣ ʟʘʜʥʝʛʦ ʚʠʜʘ, ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʘʢ ʜʘʣʝʝ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʋʧʨʘʚʣʝʥʠʝ ʢʦʤʠʪʝʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʦʣʠʮʠʠ ʄɺɼ ʈʂ 

ʩʦʚʤʝʩʪʥʦ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʪʦʨʛʦʚʣʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʉʀʄ ʠ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ð ʢʘʢ 

ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ.  

ʋʧʨʘʚʣʷʶʱʠʝ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʘʤʠ ʯʘʩʪʦ ʥʘʨʫʰʘʶʪ ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

(ʇɼɼ), ʝʟʜʷʪ ʙʝʟ ʰʣʝʤʘ, ʙʝʟ ʟʘʱʠʪʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʝʟʜʷʪ ʥʘ ʧʝʰʝʭʦʜʥʳʭ 

ʜʦʨʦʞʢʘʭ ʠ ʩʨʝʜʠ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʜʦʨʦʛʝ. ʄʥʦʛʠʝ ʨʦʜʠʪʝʣʠ, ʧʦʢʫʧʘʷ ʜʝʪʷʤ ʩʘʤʦʢʘʪ ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʫʣʠʮʝ, ʨʠʩʢʫʷ ʠʭ ʞʠʟʥʴʶ ʠ ʟʜʦʨʦʚʴʝʤ, ʚʝʜʴ ʵʪʦ ʥʝ 

ʠʛʨʫʰʢʘ, ʘ ʩʨʝʜʩʪʚʦ ʧʝʨʝʜʚʠʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʦʚ ʜʦʩʪʘʚʢʠ ʧʨʠʚʝʣʦ ʢ 

ʪʦʤʫ, ʯʪʦ ʥʘ ʜʦʨʦʛʘʭ ʠʭ ʩʪʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. ʂʫʨʴʝʨʳ ʚʩʝʛʜʘ ʩʧʝʰʘʪ, ʧʦʪʦʤʫ ʯʪʦ ʦʪ 

ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʠʭ ʟʘʨʘʙʦʪʦʢ. ʆʥʠ ʢʨʘʡʥʝ ʨʝʜʢʦ ʩʦʙʣʶʜʘʶʪ ʇɼɼ. 

ɺ 2021ʛʦʜʫ ʚ ʂʘʟʘʭʩʪʘʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 68 ʧʨʦʠʩʰʝʩʪʚʠʡ ʩ ʫʯʘʩʪʠʝʤ 

ʤʦʧʝʜʦʚ ʠ ʩʘʤʦʢʘʪʦʚ, ʛʜʝ ʧʦʛʠʙ ʦʜʠʥ ʯʝʣʦʚʝʢ ʠ 68 ʯʝʣʦʚʝʢ ʧʦʣʫʯʠʣʠ ʨʘʟʣʠʯʥʳʝ ʪʨʘʚʤʳ. 

ɹʦʨʴʙʘ ʩ ʘʚʘʨʠʡʥʦʩʪʴʶ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʘ ʂʘʟʘʭʩʪʘʥʘ, ʘ ʧʨʦʙʣʝʤʘ ʚʩʝʛʦ 

ʤʠʨʘ, ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʧʦ ʧʨʦʛʥʦʟʘʤ, ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʦʠʡʩʰʝʩʪʚʠʷ (ɼʊʇ) ʚʦ ʚʩʝʤ ʤʠʨʝ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ.  

ɺ ʈʌ ʟʘ ʧʦʣʛʦʜʘ 2021 ʛʦʜʘ ʩ ʫʯʘʩʪʠʝʤ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʦʚ ʧʨʦʠʟʦʰʣʦ 180 ʘʚʘʨʠʡ, ʛʜʝ 

ʧʦʛʠʙʣʠ ʧʷʪʴ ʯʝʣʦʚʝʢ ʠ 188 ʯʝʣʦʚʝʢ ʧʦʩʪʨʘʜʘʣʠ (ʙʦʣʴʰʝ ʚʩʝʛʦ ɼʊʇ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 

ʄʦʩʢʚʝ, ʧʨʠʯʝʤ 80% ʠʟ ʥʠʭ ð ʥʘ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ, ʪʨʦʪʫʘʨʘʭ, ʚʦ ʜʚʦʨʘʭ ʞʠʣʳʭ 

ʜʦʤʦʚ ʠʣʠ ʧʨʠ ʚʳʝʟʜʝ ʠʟ ʥʠʭ ʥʘ ʜʦʨʦʛʫ).  

ʇʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʧʦʜʦʙʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢʘʢ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ, ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʟʙʦʨʝ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʚʣʘʜʝʣʴʮʳ 

ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʦʚ ʧʨʠʨʘʚʥʠʚʘʶʪʩʷ ʢ ʧʝʰʝʭʦʜʘʤ. ʅʘʧʨʠʤʝʨ ʫʧʨʘʚʣʷʷ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʦʤ 

ʚʨʝʟʘʣʩʷ ʚ ʘʚʪʦʤʘʰʠʥʫ ʩʪʦʷʱʝʛʦ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʠ ʧʦʮʘʨʘʧʘʣ ʨʷʜʦʤ ʩʪʦʷʱʠʝ ʘʚʪʦʤʦʙʠʣʴ ʠ 

ʦʜʥʦʤʫ ʩʣʦʤʘʣ ʟʝʨʢʘʣʦ, ʦʬʦʨʤʠʣʠ ʢʘʢ ʥʘʝʟʜ ʥʘ ʧʝʰʝʭʦʜʘ ʠʣʠ ʜʨʫʛʦʝ ʧʦʩʣʝ ʥʘʝʟʜʘ ʥʘ 

ʧʝʰʝʭʦʜʘ ʥʘ ʧʝʰʝʭʦʜʥʦʤ ʧʝʨʝʭʦʜʝ ʧʳʪʘʣʩʷ ʩʢʨʳʪʴʩʷ ʩ ʤʝʩʪʘ ɼʊʇ ʠ ʙʳʣ ʚ ʥʝʪʨʝʟʚʦʤ 

ʩʦʩʪʦʷʥʠʠ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢʘʷ-ʣʠʙʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʚ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʦʚ 

ʠ ʦʪʥʝʩʪʠ ʠʭ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʠʧʫ, ʢʘʢ ʩʢʫʪʝʨʳ ʠʣʠ ʤʦʧʝʜʳ, ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟ-ʟʘ ʨʷʜʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʣʠʯʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʄɺɼ ʈʂ ʝʟʜʠʪʴ ʥʘ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʘʭ ʧʦ ʜʦʨʦʛʘʤ ʠ ʪʨʘʩʩʘʤ 

ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʝʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ 

ʚʦʧʨʦʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʀʄ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʚʝʜʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʟʘʧʨʝʱʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʦʢʘʪʳ, ʢʨʦʤʝ ʢʘʢ ʥʘ ʯʘʩʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ 

ʚʚʦʜʷʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʩʘʤʦʢʘʪʦʚ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʫ ʥʠʭ 

ʩʢʦʨʦʩʪʥʦʡ ʨʝʞʠʤ ʜʦ 20 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ, ʦʥʠ ʤʦʛʫʪ ʝʟʜʠʪʴ ʥʘ ʚʝʣʦʩʠʧʝʜʥʳʭ 

ʜʦʨʦʞʢʘʭ. ʕʣʝʢʪʨʦʩʘʤʦʢʘʪʘʤ ʠʤʝʶʱʠʭ ʩʢʦʨʦʩʪʥʦʡ ʨʝʞʠʤ ʙʦʣʝʝ 20 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ 

ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʦ ʚʝʣʦʩʠʧʝʜʥʳʤ ʜʦʨʦʞʢʘʤ ʠ ʪʨʦʪʫʘʨʘʤ ʟʘʧʨʝʪʠʪʴ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʜʣʝʞʘʪ ʚʠʜʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʠ ʧʨʠʮʝʧʦʚ, ʘ ʪʘʢʞʝ ʤʦʪʦʮʠʢʣʳ, ʪʨʠʮʠʢʣʳ, ʢʚʘʜʨʦʮʠʢʣʳ ʠ ʤʦʧʝʜʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʢʦʨʦʩʪʴʶ ʙʦʣʝʝ ʧʷʪʠʜʝʩʷʪʠ ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ, ʘ ʧʦʵʪʦʤʫ 

ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʳ ʠ ʚʝʣʦʩʠʧʝʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʫʧʦʣʥʦʤʦʯʝʥʥʦʤ ʦʨʛʘʥʝ 

ʥʝ ʧʦʜʣʝʞʘʪ.  

ʇʨʘʚʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʧʦʣʥʦʩʪʴʶ ʫʨʝʛʫʣʠʨʦʚʘʥʦ ʜʝʡʩʪʚʫʶʱʠʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, "ʊʘʢ, ʩʦʛʣʘʩʥʦ ʯʘʩʪʠ 1 ʩʪʘʪʴʠ 615 ʂʦʜʝʢʩʘ ʈʂ "ʆʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ", ʣʠʮʘ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʝʣʦʩʠʧʝʜʘʤʠ, ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʳʤ ʫʯʘʩʪʥʠʢʘʤ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʥʝʚʳʧʦʣʥʝʥʠʝ ʠʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʇʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʣʝʯʝʪ ʰʪʨʘʬ ʚ ʨʘʟʤʝʨʝ 2 ʄʈʇ. ʪ.ʝ ʇɼɼ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʠ ʥʘ ʧʝʰʝʭʦʜ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ  ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʨʝʪʠʪʴ: 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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Å ʣʠʮʘʤ ʜʦ 16 ʣʝʪ; 

Å ʣʠʮʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʠʣʠ ʥʘʨʢʦʪʠʯʝʩʢʦʛʦ ʦʧʴʷʥʝʥʠʷ; 

Å ʣʠʮʘʤ, ʠʤʝʶʱʠʤ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʘʤʠ; 

Å ʚʜʚʦʝʤ ʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢ ʥʘ ʦʜʥʦʤ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʝ; 

ɺʣʘʜʝʣʴʮʝʚ ʩʘʤʦʢʘʪʦʚ ʚʚʝʩʪʠ ʢʘʢ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʦʙʷʟʘʪʴ ʦ 

ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʫʧʨʘʚʣʷʪʴ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ ʟʘʱʠʪʳ ʠ 

ʤʘʣʦʤʦʱʥʳʝ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʳ, ʜʦ 250 ɺʪ, ʜʦʣʞʥʳ ʝʟʜʠʪʴ ʧʦ ʚʝʣʦʩʠʧʝʜʥʳʤ ʧʨʘʚʠʣʘʤ, ʘ 

ʙʦʣʝʝ ʤʦʱʥʳʝ ʤʦʜʝʣʠ (ʩʚʳʰʝ 250 ɺʪ) ʩʣʝʜʫʝʪ ʧʨʠʨʘʚʥʷʪʴ ʢ ʤʦʧʝʜʘʤ ʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʫʯʠʪʩʷ ʇɼɼ ʠ ʚʚʝʩʪʠ ʢʘʪʝʛʦʨʠʶ çʄè (ʤʦʞʥʦ ʦʙʫʯʘʪʴʩʷ ʚ ʰʢʦʣʝ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ 

ʧʨʝʜʤʝʪ ʠʣʠ ʘʚʪʦʰʢʦʣʘʭ) ʠ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦʣʫʯʠʪʴ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʩ 

ʢʘʪʝʛʦʨʠʝʡ çʄè. 

ʂʦʥʝʯʥʦ ʫʞʝ ʥʝ ʦʩʪʘʥʦʚʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʶ ʉʀʄ ʥʘ ʋɼʉ ʠ ʦʩʥʦʚʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʉʀʄ ʩʪʘʥʫʪ ʚʝʣʦʩʠʧʝʜʥʳʝ ʠ ʚʝʣʦʧʝʰʝʭʦʜʥʳʝ 

ʜʦʨʦʞʢʠ, ʘ ʪʘʢʞʝ ʚʝʣʦʩʠʧʝʜʥʳʝ ʧʦʣʦʩʳ ʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʤʦʞʥʦ 

ʙʫʜʝʪ ʨʘʟʨʝʰʘʪʴ ʜʚʠʛʘʪʴʩʷ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʳʤ 

ʧʦʣʦʩʘʤ. ʅʦ ʧʨʠ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʣʠʮʦ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʉʀʄ, ʩʪʘʨʰʝ 16 ʣʝʪ, ʝʩʣʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚʝʣʦʩʠʧʝʜʥʘʷ ʠ ʚʝʣʦʧʝʰʝʭʦʜʥʘʷ ʜʦʨʦʞʢʠ, ʧʦʣʦʩʘ ʜʣʷ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, 

ʪʨʦʪʫʘʨ, ʧʝʰʝʭʦʜʥʘʷ ʜʦʨʦʞʢʘ, ʦʙʦʯʠʥʘ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʛʘʪʴʩʷ ʧʦ ʥʠʤ, 

ʝʩʣʠ ʥʘ ʜʦʨʦʛʝ ʨʘʟʨʝʰʝʥʦ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 60 ʢʤ/ʯ, 

ʘ ʪʘʢʞʝ ʜʚʠʞʝʥʠʝ ʚʝʣʦʩʠʧʝʜʦʚ. 
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ɾʆנɸʈʓ ɾʓʃɼɸʄɼʓפʊʓ ʊɽʄɯʈ ɾʆʃ ʂᴆʃɯɻɯʅɯר ʄᴄʉɽʃɽʃɽʈɯ ʄɽʅ 

ɼɸʄʋ ʇɽʈʉʇɽʂʊʀɺɸʉʓ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʘʚʪʦʨʣʘʨʳ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʝʥʽʤʜʽʣʽʢ ʧʝʥ 

 ʪʳץʘʨʳ ʞʳʣʜʘʤʜʳסʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʦץ ʥʝʤʜʽʣʽʢʪʽװ ʧʝʥ ץʘʫʽʧʩʽʟʜʽʢʪʽ, ʞʘʡʣʳʣʳץ

ʪʝʤʽʨʞʦʣʜʳש ʜʘʤʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ץʘʨʘʩʪʳʨʘʜʳ. ɿʘʤʘʥʘʫʠ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʩʘʣʳʥסʘʥ ʤײʥʜʘʡ ʞʘשʘ ʧʦʡʳʟʜʘʨ 300-350 ʢʤ/ʩʘס 

ʞʳʣʜʘʤʜʳץʧʝʥ ʞװʨʝ ʘʣʘʜʳ ʞᴅʥʝ ʙװʛʽʥʜʝ ʢᴇʣʽʢʪʽש ʙʘʨʣʳץ ʪװʨʣʝʨʽʤʝʥ ʙᴅʩʝʢʝʣʝʩʝ ʘʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʝʤʽʨʞʦʣ, ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ, ʩʘʣʘ ʤᴅʩʝʣʝʣʝʨʽ, 

ʜʘʤʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ, ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳ 

ɸbstract. The authors of the article consider the prospects for the development of a high-

speed railway, which provide high speed, but also reliability and safety, comfort and economy. 

Such new trains, built using modern innovative technologies, are able to move at a speed of 300-

350 km/h and compete with all types of transport today. 
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transport infrastructure. 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ, ʥʦ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʤʬʦʨʪ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ʊʘʢʠʝ ʥʦʚʳʝ ʧʦʝʟʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʥʳ ʜʚʠʛʘʪʴʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 300-350 ʢʤ/ʯ ʠ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩʝʛʦʜʥʷ ʩʦ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʪʨʘʥʩʧʦʨʪ, ʧʨʦʙʣʝʤʳ ʦʪʨʘʩʣʠ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

 ʘʨʳסʪʳ ʪʝʤʽʨ ʞʦʣʜʘʨ ʪʝʢ ʞʦץʘʨʳ ʞʳʣʜʘʤʜʳסʳʪʪʘ ʞʦץʘʥ ʫʘסʘʟʽʨʛʽʜʝʡ ʜʘʤʳפ

ʞʳʣʜʘʤʜʳץʧʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʝʥʽʤʜʽʣʽʢ ʧʝʥ ץʘʫʽʧʩʽʟʜʽʢʪʽ, ʞʘʡʣʳʣʳץʪʳ ʞᴅʥʝ 

 ʦʣʜʘʥʘץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ. ɿʘʤʘʥʘʫʠ ʠʥʥʦʚʘʮʠʷʣʳץ ʥʝʤʜʽʣʽʢʪʽ ʜʝװ

ʦʪʳʨʳʧ ʩʘʣʳʥסʘʥ ʤײʥʜʘʡ ʞʘשʘ ʧʦʡʳʟʜʘʨ 300-350 ʢʤ/ʩʘס ʞʳʣʜʘʤʜʳץʧʝʥ ץʦʟסʘʣʳʧ, ʙװʛʽʥʛʽ 

ʢװʥʛʽ  ʢᴇʣʽʢʪʽש ʙʘʨʣʳץ ʪװʨʣʝʨʽʤʝʥ ʙᴅʩʝʢʝʣʝʩʝ ʜʝ ʘʣʘʜʳ. 

 ʙʘʩʪʳ שʩʪʽ ʢᴇʣʽʛʽʥʽװ ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʝʨץ ʪʳץʘʨʳ ʞʳʣʜʘʤʜʳסʜʝ ʞʦשʘʟʽʨʛʽ ʢʝʟʝפ

ʪװʨʽ, ʩʘסʘʪʳʥʘ 200 ʢʤ-ʜʝʥ ʘʩʪʘʤ ʞʳʣʜʘʤʜʳץʧʝʥ ʞװʨʝʪʽʥ, ʞװʢʪʝʨʜʽ ʪʘʩʤʘʣʜʘʫʜʘ ʢʝשʽʥʝʥ 

 ʪʳץʘʨʳ ʞʳʣʜʘʤʜʳסʥʜʘʡ ʞʦײʛʽʥʜʝ ʤװʣ -  ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ. ɹײʨʽ ʙװʦʣʜʘʥʳʣʘʪʳʥ ʢᴇʣʽʢ ʪץ

ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥ ײץʨʘʩʪʳʨʫ ʤʝʥ ʜʘʤʳʪʫʜʘ, ʞᴅʥʝ ʦʥʳש ʦʟʳץ ʪװʨʣʝʨʽʥ ʜʘʡʳʥʜʘʫʜʘסʳ 

ʢᴇʰʙʘʩʰʳ ʝʣʜʝʨ ץʘʪʘʨʳʥʘ פʳʪʘʡ, ɾʘʧʦʥʠʷ, ɻʝʨʤʘʥʠʷ ʩʳʥʜʳ ʤʝʤʣʝʢʝʪʪʝʨ ʞʘʪץʳʟʳʣʘʜʳ. 

ɾʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ ᴅʣʝʤ ʝʣʜʝʨʽ ʘʨʘʩʳʥʜʘ ᴇʪʢʝʥ סʘʩʳʨʜʳ50 ש 

ʞʳʣʜʘʨʳʥʜʘ ʜʘʤʠ ʙʘʩʪʘʜʳ. ɽש ʘʣסʘʰץʳʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ɾʘʧʦʥʠʷʜʘ 1960 ʞʳʣʜʘʨʜʳש 

ʙʘʩʳʥʜʘ "ʉʠʥʢʘʥʩʵʥ" ʤʘʛʠʩʪʨʘʣʽʥ ʦʨʪʘʰʘ ʞʳʣʜʘʤʜʳץʧʝʥ 210 ʢʤ/ʩʘס ʞʳʣʜʘʤʜʳץʧʝʥ 

ʞװʨʽʧ ᴇʪʫ ʙʦʣʜʳ. ʆʩʳʜʘʥ ʢʝʡʽʥ ʙײʣ ɽʫʨʦʧʘ ʤʝʤʣʝʢʝʪʪʝʨʽ ʘʨʘʩʳʥʜʘ ʜʘʤʳʜʳ. 

ɸʣסʘʰץʳʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʌʨʘʥʮʠʷ װʢʽʤʝʪʽ TGV (ʊrain a grande vitesse) ײץʨʘʤʜʘʨʳʥ 

ʜʘʡʳʥʜʘʧ, ײץʨʘʩʪʳʨʳʧ ʰʳסʫסʘ ʘץʰʘ ʙᴇʣʜʽ. ʄײʥʜʘ ʧʦʡʳʟʜʘʨʜʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ 

 ʳʰʪʘʨʳ ʙʘʨʣʘʨʳ ʜʘ ʙʦʣʜʳ, ʘʣʘʡʜʘץʘʣʪסʦʟץ ץʦʣʜʘʥʳʣʳʧ ʩʳʥʘʣʜʳ, ʪʽʧʪʽ ʛʘʟ ʪʫʨʙʠʥʘʣʳץ

ʵʣʝʢʪʨʣʽ ץʦʟסʘʣʪץʳʰʳ ʙʘʨ ʪװʨʽ ʪʘשʜʘʣʜʳ. 1981 ʞʳʣʳ ʇʘʨʠʞ - ʃʠʦʥ ʙʘסʳʪʳʥʜʘ ʘʣסʘʰץʳ 

 ʧʝʥ ᴅʣʝʤʜʽʢ ʨʝʢʦʨʜ ʦʨʥʘʪʪʳ. ʆʩʳץʞʳʣʜʘʤʜʳ סʳʧ  380 ʢʤ/ʩʘסʳʣʪ ʩʘʨʳ ʧʦʡʳʟ ʰʳסʳʟץ

ʞʘסʜʘʡʜʘʥ ʢʝʡʽʥ ʜʝ TGV-ʜʽש ʜʘʤʫʳ ʤʝʥ ᴅʣʝʤ ʤʝʤʣʝʢʝʪʪʝʨʽ ʘʨʘʩʳʥʜʘ ʦʟʳץ ʙʦʣʫʳ 

ʩʘץʪʘʣʜʳ. ɹװʛʽʥʜʝ ʦʣʘʨʜʳש ʞʳʣʜʘʤʜʳסʳ 575 ʢʤ/ʩʘײץ סʨʘʡʜʳ. ɽʫʨʦʧʘʣʳץ ʪʝʤʽʨʞʦʣʜʘʨʜʳש 

ʜʘʤʫʳ ʘʚʠʘʢʦʤʧʘʥʠʷʣʘʨ ʞᴅʥʝ ʘʚʪʦʤʦʙʠʣʴʜʝʨʤʝʥ ʙᴅʩʝʢʝʣʝʩʪʽʢʢʝ ʘʣʳʧ ʢʝʣʜʽ, ʪʽʧʪʽ 1994 

ʞʳʣʳ ʪʫʥʥʝʣʴ ʘʨץʳʣʳ ʇʘʨʠʞ - ʃʦʥʜʦʥ ʞʝʣʽʩʽ ʘʰʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʌʨʘʥʮʠʷ ʤʝʥ 

  .ʘʥסʥʜʝʣʽʢʪʽ ʨʝʡʩʪʝʨ ʩʘʥʳ 30-ʜʘʥ 5-ʢʝ ʜʝʡʽʥ ʘʟʘʡװʳ ʢסʣʳʙʨʠʪʘʥʠʷ ʘʩʪʘʥʘʣʘʨʳ ʘʨʘʩʳʥʜʘױ

ɾʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʢʪʝʨʽʥ ʞʘʩʘʫ ʤʝʥ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ 

ʢᴇʰʙʘʩʰʳ ʞᴅʥʝ ʦʩʳ ʙʘסʳʪʪʘ ʝש ʞʳʣʜʘʤ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʝʣ ץʘʟʽʨ פʳʪʘʡ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 2020 ʞʳʣʳ פʳʪʘʡʜʳש ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʤʽʨ ʞʦʣʜʘʨʳʥʳש ʞʘʣʧʳ 

 .ʘʥץʢʤ-ʜʝʥ ʘʩ שʳ 16 ʤʳסʟʳʥʜʳײ

 ʨʘʤʜʘʩײץ ʳʟʜʳשʤʘ שʡʝʩʽʥʽװʢᴇʣʽʢ ʞ שʩʪʘʥʜʘ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ ʝʣʽʤʽʟʜʽץʘʟʘפ

ʙᴇʣʽʢʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʝʣ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʥʝʛʽʟʛʽ ʩʝʢʪʦʨʣʘʨʳ 

ʘʛʨʦᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢʝʰʝʥ, ʦʪʳʥ-ʵʥʝʨʛʝʪʠʢʘʣʳץ, ʪʘʫ-ʢʝʥ ʤʝʪʘʣʣʫʨʛʠʷʩʳ, ײץʨʳʣʳʩ ʞᴅʥʝ ʪ.ʙ. 

ʩʘʣʘʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʜʘʤʳʜʳ. ɸʣʘʡʜʘ ʙװʛʽʥʜʝ ʙײʣ 

ʩʘʣʘʜʘ ʤᴅʩʝʣʝʣʝʨʜʽש ʢᴇʧʪʽʛʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʪײʨʘץʪʳ ʜʘʤʳʧ ʢʝʣʝʜʽ. 

ʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ פʘʟʘץʩʪʘʥʥʳש ʥʝʛʽʟʛʽ ʢᴇʣʽʢ ʪװʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʜʘסʳ ʞװʢ 

ʘʡʥʘʣʳʤʳ 2020 ʞʳʣʳ 3,5%-סʘ ᴇʩʽʧ, 231,8 ʤʣʨʜ ʪ-ʢʤ ײץʨʘסʘʥ, "פʊɾ "ױʂ" ɸפ ʘץʧʘʨʘʪʳʥʜʘ 

256,5 ʤʣʥ ʪʦʥʥʘʜʘʥ ʘʩʪʘʤ ʞװʢ ʪʠʝʣʜʽ ʞᴅʥʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ᴇʪʢʝʥ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

1,4 ʤʣʥ ʪʦʥʥʘסʘ ʘʨʪʳץ ʝʢʝʥʜʽʛʽ ʘʡʪʳʣסʘʥ. ɾʘʣʧʳ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ ʪʝʤʽʨʞʦʣ 

ʢʝʰʝʥʽʥʽש ʠʥʬʨʘײץʨʳʣʳʤʳ ʝʢʽ ʬʘʢʪʦʨʜʳש ʳץʧʘʣʳʤʝʥ ץʘʣʳʧʪʘʩʪʳ: ʙʽʨʽʥʰʽʜʝʥ, ʙײʣ 

ᴇשʽʨʘʨʘʣʳץ ʞᴅʥʝ ʨʝʩʧʫʙʣʠʢʘʘʨʘʣʳץ ʪʘʩʳʤʘʣʜʘʨʜʳש ᴇʩʫʽ ʙʦʣʩʘ, ʝʢʽʥʰʽʜʝʥ, ʪʨʘʥʟʠʪʪʽʢ ʞװʢ 

ʘסʳʥʜʘʨʳʥʳש ᴇʩʫʽ.  ʉʦʥʳʤʝʥ ץʘʪʘʨ, פʘʟʘץʩʪʘʥʜʘ ʦʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʨʝʩʧʫʙʣʠʢʘ 

ʦʙʣʳʩʪʘʨʳ ʘʨʘʩʳʥʜʘ ʞװʢ ʪʘʩʳʤʘʣʜʘʫ װʰʽʥ ʪʝʤʽʨʞʦʣ ʞʝʣʽʩʽ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʜʘʤʳʤʘסʘʥ. 
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ʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥ ʜʘʤʳʪʫʜʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʂᴇʣʽʢ 

ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʜʘʤʳʪʫʜʳש ʩʘʣʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʞᴅʥʝ "פʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳ 

 ʳסʥʜʘײʘʥ [1]. ʄסʘʨʘʩʪʳʨʳʣץ ɼʘʤʫ ʉʪʨʘʪʝʛʠʷʩʳʥʜʘ שʥʳ-פʢʦʤʧʘʥʠʷʩʳ" ɸ ץʣʪʪʳײ"

ʢᴇʟʜʝʣʛʝʥ ʙʘʩʪʳ ʤᴅʩʝʣʝʨʝʨ ץʘʪʘʨʳʥʘ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʽש ʦשʪʘʡʣʳ ʞװʡʝʩʽʥ 

 ʘ, ʟʘʤʘʥʘʫʠסʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ שʳʟʤʝʪʪʝʨʜʽץ ,ʘסʘʣʳʧʪʘʩʪʳʨʫץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘ ץʦʣʜʘʥʳʩץʘ ʝʥʛʽʟʫʛʝ, ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʢʪʝʨʽʥ 

ʞʘסשʳʨʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɸʣʘʡʜʘ ʪʝʤʽʨ ʞʦʣ ʢʝʰʝʥʽʥ ʜʘʤʳʪʫʜʘ, ʩʘʣʘ ʵʢʦʥʦʤʠʢʘʩʳʥʳש 

ʜʘʤʫʳʥ ʞᴅʥʝ פʘʟʘץʩʪʘʥ ʭʘʣץʳʥʳש ʢᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽʥʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ 

ʜʝשʛʝʡʽʥ ʪʝʞʝʡʪʽʥ ʙʽʨץʘʪʘʨ ʧʨʦʙʣʝʤʘʣʘʨ ʙʘʨ [2]. ʆʩʳʥʜʘʡ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ 

ʤʘץʩʘʪʳʥʜʘס rʝʣʽʤʽʟʜʝʛʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʞʦʩʧʘʨʣʘʨ ʤʝʥ ʤʝʤʣʝʢʝʪʪʽʢ ʞʦʙʘʣʘʨ ʪʝʤʽʨ ʞʦʣ 

ʢᴇʣʽʛʽʥ ʜʘʤʳʪʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʘ ʦʪʳʨʳʧ, ʦʥʳץ שʘʨʞʳʣʳץ ץʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʳʣʫʳ ʤʝʥ 

ʞײʤʳʩʪʘʨʜʳש ʦʨʳʥʜʘʣʫʳʥ ʙʘץʳʣʘʫסʘ ʘʣʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ.  ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʤʝʤʣʢʝʢʝʪʪʽʢ ʞʦʙʘʣʘʨ ʘʷʩʳʥʜʘ ʪᴅʫʝʣʩʽʟ ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨʜʳש ʤʘʛʠʩʪʨʘʣʴʜʳץ ʪʝʤʽʨʞʦʣ 

ʠʥʬʨʘײץʨʳʣʳʤʳʥʘ ץʦʣʞʝʪʽʤʜʽʣʽʛʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ ʞᴅʥʝ ʟʘʣʘʣʜʳ ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʳ 

ʙʘʨ ʪʘʩʳʤʘʣʜʘʨʜʳ ʩʫʙʩʠʜʠʷʣʘʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɸʣʘʡʜʘ ʘʪץʘʨʳʣסʘʥ ʞײʤʳʩʪʘʨ 

ʢʝʰʝʥʽʥʜʝ  ʙײʣ ʩʘʣʘʥʳש ʜʘʤʫʳʥ ʪʝʞʝʡʪʽʥ ʙʽʨץʘʪʘʨ ʤᴅʩʝʣʝʣʝʨ ʜʝ  ʙʘʨ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, 

ʢʘʜʨʣʘʨʜʳ ʜʘʷʨʣʘʫ, ʣʦʛʠʩʪʠʢʘʥʳ ʜʘʤʳʪʫ, ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥ ʜʘʤʳʪʫʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫ 

ʤʝʥ סʳʣʳʤʠ ץʦʣʜʘʫʜʳ װʡʣʝʩʪʽʨʫ, ʟʘʤʘʫʠ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʢʪʝʨʽ ʤʝʥ 

ʪʝʭʠʢʘ - ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʣʽʤʽʟʜʝ ץʦʣʜʘʥʳʩץʘ ʝʥʛʽʟʫ ʤᴅʩʝʣʝʣʝʨʽ.  

 ʘסʘʪʳʥʘʩʪʘʨʜʘ ʜʘʤʫץ ץʪʳץʟʘʤʘʥʘʫʠ ʥʘʨʳ שʪʝʤʽʨ ʞʦʣ ʩʘʣʘʩʳʥʳ ץʩʪʘʥʜʳץʘʟʘפ

ʙʝʡʽʤʜʝʣʫʽ ʤʝʥ ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨסʘ ץʘʪʳʩʫ ʜʝשʛʝʡʽʥ ʞʦסʘʨʳʣʘʪʫ װʰʽʥ 

 ʘʟʽʨʛʽץ ץʣ ʠʥʚʝʩʪʠʮʠʷʣʘʨ ʪʘʨʪʫʜʳ, ʩʦʥʜʘʡ-ʘײʨʛʽʟʽʣʫʽ ʢʝʨʝʢ. ɸʣ ʙװʣʢʝʥ ʢᴇʣʝʤʜʽ ʰʘʨʘʣʘʨ ʞװ

ʟʘʤʘʥסʳ ʭʘʣʳץʘʨʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʪʘʩʳʤʘʣʜʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ ץʘסʠʜʘʣʘʨʳʥ 

ʤʝשʛʝʨʛʝʥ ʢʘʜʨʣʘʨ ʜʘʷʨʣʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ [3]. 

ᴄʣʝʤʥʽש ʙʘʩץʘ ʝʣʜʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ פʘʟʘץʩʪʘʥʥʳש ʪʝʤʽʨ ʞʦʣʜʘʨ ʞʝʣʽʩʽʤʝʥ 

 שʳʥʳסʳʟʜʳסʪʳ שʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ 1000 ʰʘʨʰʳ ʢʤ-ʛʝ ʝʩʝʧʪʝʛʝʥʜʝ ʪʝʤʽʨ ʞʦʣ ʞʝʣʽʣʝʨʽʥʽץ

1000 ʢʤ ʰʘץץʘʥʜʘ 5,5 ʢʤ ײץʨʘʡʜʳ ʝʢʝʥ, ɸʣ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʈʝʩʝʡʜʝ ï 5 ʢʤ/1000ʰ.ʢʤ, ɸפʐ-

ʪʘ 27,7 ʢʤ/1000 ʰ. ʢʤ ײץʨʘʧ, ʙʽʟʜʽש ʝʣʜʝʛʽ ʪʳסʳʟʜʳץʪʳש ʪᴇʤʝʥʛʽ ʤᴅʥʽʥ ʢᴇʨʩʝʪʩʝ, 1 

ʩʫʨʝʪʪʝʛʽ 10 ʤʳש ʘʜʘʤסʘ ʰʘץץʘʥʜʘסʳ ʪʝʤʽʨʞʦʣ ʞʝʣʽʩʽʥʽש ʪʳסʳʟʜʳסʳ ʙʘʩץʘ 

ʤʝʤʣʝʢʝʪʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝʣʽʤʽʟʜʽש ᴇʪʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡʳʥ ʢᴇʨʩʝʪʝʜʽ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 1 ï ʊʄɼ ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝʛʽ ʪʝʤʽʨʞʦʣ ʞʝʣʽʩʽʥʽש ʪʳסʳʟʜʳסʳ  

(ʢʤ/10 ʤʳש ʘʜʘʤ) 
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 ʘʥʜʘ ʐʚʝʮʠʷ ʤʝʥסʢᴇʨʩʝʪʢʽʰʪʝʨʽ ɽʆ ʤʝʤʣʝʢʝʪʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨ שʩʪʘʥʥʳץʘʟʘפ

ʌʠʥʣʷʥʜʠʷʜʘʥ ʘʨʪʪʘ ץʘʣʩʘ ʜʘ, ʙʽʨʘץ ʙʘʨʣʳץ ʙʘʩץʘ ʜʘʤʳסʘʥ ʝʫʨʦʧʘʣʳץ ʤʝʤʣʝʢʝʪʪʝʨʜʽש 

ʜʝשʛʝʡʽʥʝʥ ʘʩʳʧ ʪװʩʝʪʽʥʜʽʛʽʥ 2 ʩʫʨʝʪʪʝʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

 

 
 

ʉʫʨʝʪ 2 - ɽʆ ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝʛʽ ʪʝʤʽʨʞʦʣ ʞʝʣʽʩʽʥʽש ʪʳסʳʟʜʳסʳ  (ʢʤ/10 ʤʳש ʘʜʘʤ) 

 

ɽʣʽʤʽʟʜʝʛʽ ʪʝʤʽʨ ʞʦʣ ʞʝʣʽʣʝʨʽʥʽש ʪʳסʳʟʜʳסʳ ʜʝשʛʝʡʽ ʞʘץʩʳ ʙʦʣסʘʥʳʤʝʥ ʪʝʤʽʨ ʞʦʣ 

ʞʝʣʽʣʝʨʽʥʽש ʞʘʡ-ʢװʡʽ, ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʽש ʥʝʛʽʟʛʽ ץʦʨʣʘʨʳʥʳש ʬʠʟʠʢʘʣʳץ ʪʦʟʫʳ 60%-ʜʘʥ 

ʘʩʘʜʳ, ʘʣ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʈʝʩʝʡʜʝ 58,6%-ʜʳ ײץʨʘʡʜʳ. פʘʟʘץʩʪʘʥʜʘ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʜʳ  

ʞᴇʥʜʝʫ, ʞʘשʘʣʘʫ ץʘʨץʳʥʳ ʜʘ ʪᴇʤʝʥ.  פʘʟʘץʩʪʘʥʥʳש ʞʳʣʞʳʤʘʣʳ ײץʨʘʤ ʧʘʨʢʽʥʜʝ 2 ʤʳסשʘ 

ʞʫʳץ ʣʦʢʦʤʦʪʠʚ ʞᴅʥʝ 90 ʤʳשʥʘʥ ʘʩʪʘʤ ʞװʢ ʚʘʛʦʥʜʘʨʳ ʙʘʨ, ʦʣʘʨ ʞʘʣʧʳ ʞװʢ 

ʪʘʩʳʤʘʣʜʘʨʳʥʜʘסʳ ʙʘʨʣʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʜʽ ᴇʪʝʫ װʰʽʥ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʆʪʘʥʜʳץ ʪʘʫʘʨ ᴇʥʜʽʨʫʰʽʣʝʨ ʤʝʥ ʵʢʩʧʦʨʪʪʘʫʰʳʣʘʨ ʦʜʘסʳʥʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʞʳʣ 

ʩʘʡʳʥ ʚʘʛʦʥʜʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝʥ ץʘʟʘץʩʪʘʥʜʳץ ᴇʥʽʤʥʽ10% ש-ʥʘ ʜʝʡʽʥ ʪʘʫʘʨʣʘʨ 

ʞʽʙʝʨʽʣʤʝʡ ץʘʣʘʜʳ ʝʢʝʥ. ʗסʥʠ, ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʽש ʞᴇʥʜʝʫʜʝʥ ʪʦʣʳץץʘʥʜʳ ᴇʪʧʝʛʝʥʜʽʛʽ, 

ʞʳʣʜʘʤ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʽש ʘʟʜʳסʳ ʝʣʽʤʽʟʜʽ ʙʘʩץʘ ʤʝʤʣʝʢʝʪʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʘ ץʘʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ, ʦʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ, ʪʝʤʽʨʞʦʣʜʘʨʜʳש ʪʝʟ ʪʦʟʫʳʥʘ, 

ʰʳסʳʥʜʘʨʜʳש ᴇʩʫʽʥʝ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ.  

ʍʘʣʳץʘʨʘʣʳץ ʪʘʣʘʧʪʘʨ ʪײʨסʳʩʳʥʘʥ ʪʝʤʽʨ ʞʦʣ ʥʘץʪʳ ʫʘץʳʪ ʢʝʟʝשʽʥʜʝ 

ʪʘʩʳʤʘʣʜʘʨʜʳש ʦʨʳʥʜʘʣʫʳʥʘ ʢʝʧʽʣʜʽʢ ʙʝʨʫʽ ʪʠʽʩ,  ʘʣʘʡʜʘ פʘʟʘץʩʪʘʥʜʘ ʈʝʩʝʡʛʝ ץʘʨʘסʘʥʜʘ 

ʵʢʩʧʦʨʪʪʳץ ʞʝʪʢʽʟʽʣʽʤʜʝʨʜʽ ʝʢʽ ʝʩʝ ʞᴅʥʝ ɹʝʣʘʨʫʩʴʢʝ ץʘʨʘסʘʥʜʘ ʘʣʪʳ ʝʩʝ ײʟʘסʳʨʘץ 

ʨᴅʩʽʤʜʝʡʜʽ ʞᴅʥʝ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ ʝʢʝʥ, ʷסʥʠ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʘʩʳʤʘʣʜʘʨʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʘ ʘʣʤʘʡʜʳ [4]. 

 ʩʪʘʥץʘʟʘפ ʰʽʥװ ʳʥ ʘʨʪʪʳʨʫסʢʪʝʨʜʽ ʞʝʪʢʽʟʫ ʞʳʣʜʘʤʜʳװʘ ʞסʳʪʘʡʜʘʥ ɽʫʨʦʧʘפ

ʪʝʩʪʽʣʽʢ ʨʝʞʠʤʜʝ "ʏʫʥʮʠʥ ï ɼʫʡʩʙʫʨʛ" ʧʦʡʳʟʳʥ ʽʩʢʝ ץʦʩʳʧ,  2011 ʞʳʣʳ" פʊɾ "ױʂ" ɸפ 

"Deutsche Bahn"-ʧʝʥ ʙʽʨʣʝʩʽʧ 14 ʤʘʨʰʨʫʪ ʙʦʡʳʥʰʘ ʦʩʳʥʜʘʡ ʧʦʡʳʟʜʘʨʜʳ ᴇʪʢʽʟʜʽ. 

ʅᴅʪʠʞʝʩʽʥʜʝ 2011 ʞʳʣʳ ʃʠʪʚʘ, ɹʝʣʘʨʫʩʴ ʞᴅʥʝ פʳʪʘʡ ʘʨʘʩʳʥʜʘ ʈʝʩʝʡ ʤʝʥ פʘʟʘץʩʪʘʥ 

ʘʨץʳʣʳ ɹʘʣʪʳץ ʙʘסʳʪʳʥʜʘ ʢᴇʣʽʢ ʜᴅʣʽʟʽʥ ʜʘʤʳʪʫ ʞᴇʥʽʥʜʝ ʤʝʤʦʨʘʥʜʫʤʜʘʨסʘ ץʦʣ ץʦʡʳʣʳʧ, 

ʞʝʪʢʽʟʫ ʤʝʨʟʽʤʽ 14 ʢװʥʛʝ ʜʝʡʽʥ ץʳʩץʘʨʜʳ. ɹײʣ ʩʫ ʘʨץʳʣʳ ʞʝʪʢʽʟʫʜʝʥ ʛᴇʨʽ פʳʪʘʡ װʰʽʥ 

ᴅʣʜʝץʘʡʜʘ ʞʳʣʜʘʤ ʞᴅʥʝ 45 ʢװʥ װʥʝʤʜʽ [5]. ɹײʣ ʜᴅʣʽʟ ʪʦʣʳץ ץʫʘʪʳʥʘ ʜʝʡʽʥ ʞײʤʳʩ ʽʩʪʝʡ 

ʙʘʩʪʘʡʜʳ. ʉʦʥʜʘʡ ï ʘץ, ʙʦʣʘʰʘץʪʘ פʘʟʘץʩʪʘʥʥʳש ʪʝʤʽʨʞʦʣ ʩʘʣʘʩʳʥʳש ʙʘʩʰʳʣʳסʳ 

ʤʫʣʴʪʠʤʦʜʘʣʴʜʳ ʪʘʩʳʤʘʣʜʘʨʜʳ ʜʘ ʦʩʳʥʜʘʡ ʙʘסʳʪʪʘ ʜʘʤʳʪʫʜʳ ʞʘʣסʘʩʪʳʨʫʜʘ.  

ɾʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʤʽʨ ʞʦʣʜʘʨʜʳש ʙʦʣʤʘʫʳ פʘʟʘץʩʪʘʥʥʳש ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʝ 

ʜʘʤʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ, ʦסʘʥ ʩʝʙʝʧ פʘʟʘץʩʪʘʥ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʜʘʤʫ ץʘʨץʳʥʳ ʤʝʥ 

ʝʣʜʝʛʽ ʪʘʨʤʘץʪʘʣסʘʥ ʪʝʤʽʨ ʞʦʣ ʞʝʣʽʩʽʥʽש ʙʦʣʫʳʥ ʘʪʘʫסʘ ʙʦʣʘʜʳ.  ɽʛʝʨ ʦʪʘʥʜʳץ ʪʝʤʽʨ 

ʞʦʣʜʘʨʜʘסʳ ץʦʟסʘʣʳʩ ʞʳʣʜʘʤʜʳסʳʥ ʘʨʪʪʳʨʩʘ, ʦʥʜʘ ʞװʢ ʘʡʥʘʣʳʤʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʝʢʽ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

194 

ʝʩʝʛʝ ʜʝʡʽʥ ᴇʩʝʪʽʥ ʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ ʙᴅʩʝʢʝʛʝ 

 שʘʣʘʩʳʥʳץ ʘʣʘʩʳ ʤʝʥ ɸʣʤʘʪʳץ ʘʨʳʣʘʪʘʜʳ [6]. ɽʣʽʤʽʟʜʝʛʽ ɸʩʪʘʥʘסʘʙʽʣʝʪʪʽʣʽʢʪʽ ʞʦץ

ʘʨʘʩʳʥʜʘ ʞװʨʜʝʢ ʪʝʤʽʨ ʞʦʣʜʘʨʳ ײʟʳʥʜʳסʳ 1050 ʢʤ ײץʨʘʡʜʳ, ʞʦʣʘʫʰʳʣʘʨ ʧʦʝʟʜʘʨʳʥʳש 

ʩʘסʘʪʳʥʘ 350 ʢʤ-ʜʝʥ ʘʩʪʘʤ ʞʳʣʜʘʤʜʳץʧʝʥ ʞװʨʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ װʟʜʽʢ ᴅʣʝʤʜʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʦʣʜʘʥʳʣסʘʥ ʙײʣ ʧʦʡʳʟʜʘʨʜʳש ʞװʨʫ ʫʘץʳʪʳʥ 4 ʩʘסʘʪץʘ ʜʝʡʽʥ ץʳʩץʘʨʪʫʜʳ 

ʞᴅʥʝ ʞʦʣʘʫʰʳʣʘʨ ʘסʳʥʳʥ ʞʳʣʳʥʘ 5 ʤʣʥ.ʘʜʘʤסʘ ʜʝʡʽʥ ײʣסʘʡʪץʘʥ.  

 ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ʧʨʦʙʣʝʤʘʣʘʨ ʨʝʪʽʥʜʝ שʩʪʘʥʥʳץʘʟʘפ ,ʦʨʳʪʳʥʜʳ. ʆʩʳʣʘʡʰʘפ

ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʤʦʨʘʣʴʜʳץ ʝʩʢʽʨʛʝʥ 

ʤʦʜʝʣʴʜʝʨʽʥʽש ʙʦʣʫʳʥ, ʞʦʣʜʘʨʜʳש ʪʦʟסʘʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳ, ʞᴅʥʝ ʤʘʤʘʥʜʘʨʜʳש 

ʞʝʪʢʽʣʽʢʩʽʟ ʙʽʣʽʢʪʽʣʽʛʽ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʩʽʟ ץʳʟʤʝʪʪʝʨ ʢᴇʨʩʝʪʫʜʽ, ʟʘʤʘʥʘʫʠ ʞʦסʘʨʳ 

ʞʳʣʜʘʤʜʳץʪʳ ʢᴇʣʽʢʪʝʨʜʽש ʞʦץʪʳסʳʥ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ɸʪʘʣסʘʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ װʰʽʥ, 

ʦʧʝʨʘʪʦʨʣʳץ, ʵʢʩʧʝʜʠʪʦʨʣʳץ, ʣʦʛʠʩʪʠʢʘʣʳץ, ʞᴇʥʜʝʫ ʞᴅʥʝ ʩʝʨʚʠʩʪʽʢ ץʳʟʤʝʪʪʽ ʞʦסʘʨʳʣʘʪʫ 

 ʳʣʳ, ᴇʟʘʨʘ ʞʦʩʧʘʨʣʘʨ ʤʝʥץʘʨʞʳʣʘʥʜʳʨʫ ʘʨץ ʰʽʥ, ʤʝʤʣʝʢʝʪʪʽʢ ʞᴅʥʝ ʞʝʢʝ ʤʝʥʰʽʢװ

ʳʥʪʳʤʘץʪʘʩʪʳץ ʢʝʣʽʩʽʤ ï ʰʘʨʪʪʘʨʳ ײץʨʳʣʫʳ ץʘʞʝʪ, ʞᴅʥʝ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫʜʝ ʜײʨʳʩ 

 ץʦʨʳʥʜʘʣʫʳ ʤʝʥ ʩʘʧʘʣʳ שʨʛʽʟʝ ʦʪʳʨʳʧ, ʤʝʨʟʽʤʜʽ ʞʦʩʧʘʨʣʘʨʜʳװʤʳʩʪʘʨʳʥ ʞײʡʣʝʩʪʽʨʫ ʞװ

ʙʘץʳʣʘʫʣʘʨ ʞװʨʛʽʟʽʣʽʧ ʦʪʳʨʫʳ ʪʠʽʩ.  
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ɸʅɸʃʀɿ ʉʋʑɽʉʊɺʋʖʑɽʁ ʉʀʉʊɽʄʓ ʇʃɸʅʀʈʆɺɸʅʀʗ ʇʈʆʎɽʉʉɸ 

ʆʈɻɸʅʀɿɸʎʀʀ ɺɸɻʆʅʆʇʆʊʆʂʆɺ, ʈɸɿʈɸɹʆʊʂʀ ʀ ʂʆʈʈɽʂʊʀʈʆɺʂʀ 

ʇʃɸʅɸ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʆɽɿɼʆɺ ʇʈʀ ʀɿʄɽʅɽʅʀʀ ʆɹʒɽʄʆɺ 

ɺɸɻʆʅʆʇʆʊʆʂʆɺ 

 

ɸשʜʘʪʧʘ. ɺʘʛʦʥ ʘסʳʥʜʘʨʳʥʳש ʪʨʘʥʟʠʪʽʥ ʘʨʪʪʳʨʫ ʚʘʛʦʥʘסʳʥʜʘʨʳʥʳץ שʦʟסʘʣʳʩʳʥ 

ʦשʪʘʡʣʘʥʜʳʨʫʜʳש ʢᴇʧ ʩʘʪʳʣʳ ʬʫʥʢʮʠʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʳש ʰʝʰʽʤʽ ɸɹɾ ʞװʡʝʩʽʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɹʘʨʣʳץ ʬʘʢʪʦʨʣʘʨ ʪʨʘʥʟʠʪʪʽʣʽʢ ʩʠʷץʪʳ ʢᴇʨʩʝʪʢʽʰʢʝ ᴅʩʝʨ ʝʪʝʜʽ, 

ʞװʢ ʞᴅʥʝ ʚʘʛʦʥʘסʳʥʜʘʨʳʤʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫʤʝʥ 
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ʨʘʩʪʘʣסʘʥ ʪʨʘʥʟʠʪʪʽʣʽʢ ʧʦʪʝʥʮʠʘʣʳʥʘ ʠʝ. ɹײʣ ʨʝʪʪʝ ʪʨʘʥʟʠʪʪʽʣʽʢ ʧʦʪʝʥʮʠʘʣ ʞᴅʥʝ ʦʥʳ ʽʩʢʝ 

ʘʩʳʨʫ ᴅʜʽʩʪʝʨʽ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʽש ʞײʤʳʩ ʽʩʪʝʫ ʪʠʽʤʜʽʣʽʛʽʥʝ ʪʽʢʝʣʝᴅ ᴅʩʝʨʽ ʙʘʨ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʚʘʛʦʥ ʘסʳʥʳ, ʪʘʩʳʤʘʣʜʘʫʜʳ ʤʘʨʰʨʫʪʪʘʫ, ʪʨʘʥʟʠʪ ʧʦʪʝʥʮʠʘʣʳ, 
ʚʘʛʦʥ ʘסʳʥʜʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ, ʧʦʡʳʟʜʘʨʜʳ ײץʨʘʩʪʳʨʫ ʞʦʩʧʘʨʳ, ʪʘʩʳʤʘʣʜʘʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ, ʪʨʘʥʟʠʪ. 

ɸbstract. increasing the transit capacity of car traffic is a multi-stage task of optimizing 

the movement of car traffic, the solution of which is based on the use of an automated control 

system. Having factors that influence such an indicator as transit, are interconnected by cargo 

and wagon flows and have transit potential, confirmed by the analysis of statistical data. At the 

same time, the transit potential and its implementation are of practical importance for improving 

the efficiency of railway transport. 

Keywords: ʩar traffic, transportation routing, transit potential, organization of car traffic, 

train formation plan, transportation technology, transit. 

ɸʥʥʦʪʘʮʠʷ. ʇʦʚʳʰʝʥʠʝ ʪʨʘʥʟʠʪʥʦʩʪʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʵʪʘʧʥʦʡ 

ʟʘʜʘʯʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʘʛʦʥʦʧʦʪʦʢʦʚ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʥʦ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ɸʉʋ. ʀʤʝʶʱʠʝ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ 

ʢʘʢ ʪʨʘʥʟʠʪʥʦʩʪʴ, ʚʟʘʠʤʦʫʚʷʟʘʥʳ ʛʨʫʟʦ - ʠ ʚʘʛʦʥʦʧʦʪʦʢʘʤʠ ʠ ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ 

ʪʨʘʥʟʠʪʥʦʩʪʠ, ʧʦʜʪʚʝʨʞʜʘʝʤʳʡ ʘʥʘʣʠʟʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʧʦʪʝʥʮʠʘʣ 

ʪʨʘʥʟʠʪʥʦʩʪʠ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʠʤʝʶʪ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʛʦʥʦʧʦʪʦʢ, ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ, ʧʦʪʝʥʮʠʘʣ 

ʪʨʘʥʟʠʪʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʚʘʛʦʥʦʧʦʪʦʢʦʚ, ʧʣʘʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʝʟʜʦʚ, ʪʝʭʥʦʣʦʛʠʷ 

ʧʝʨʝʚʦʟʦʢ, ʪʨʘʥʟʠʪ. 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʣʘʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʝʟʜʦʚ (ʇʌʇ), ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦʪ ʧʣʘʥ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ. ʇʣʘʥʦʚʳʝ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʩʯʝʪʘ 

ʩʝʪʝʚʦʛʦ ʧʣʘʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ï çʰʘʭʤʘʪʢʠè. ʂʘʞʜʫʶ 

ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʶ ʦʧʨʝʜʝʣʷʶʪ, ʨʘʟʫʢʨʫʧʥʷʷ ʨʘʟʤʝʨʳ ʧʣʘʥʠʨʫʝʤʳʭ ʤʝʞʦʪʜʝʣʝʥʯʝʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ, ʦʪʨʘʞʘʶʱʠʭ ʩʪʘʪʠʩʪʠʢʫ ʚʳʧʦʣʥʝʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʰʝʜʰʠʡ 

ʧʝʨʠʦʜ. ʇʦʛʨʫʟʢʫ ʠ ʚʳʛʨʫʟʢʫ ʩʪʘʥʮʠʡ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʩʯʝʪʝ ʩʝʪʝʚʦʛʦ ʧʣʘʥʘ, ʚ 

çʰʘʭʤʘʪʢʘʭè ʫʩʣʦʚʥʦ ʟʘʧʠʩʳʚʘʶʪ ʟʘ ʩʪʘʥʮʠʷʤʠ ʩʝʪʝʚʦʛʦ ʧʣʘʥʘ: ʧʦʛʨʫʟʢʫ ʟʘ ʥʘʭʦʜʷʱʝʡʩʷ 

ʚʧʝʨʝʜʠ ʧʦ ʭʦʜʫ ʩʣʝʜʦʚʘʥʠʷ, ʚʳʛʨʫʟʢʫ - ʟʘ ʧʦʩʣʝʜʥʝʡ. 

ʂʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʧʣʘʥʦʚʳʭ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʜʣʷ ʚʥʫʪʨʠʦʪʜʝʣʝʥʯʝʩʢʠʭ ʇʌʇ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʧʣʘʥʠʨʫʝʤʳʤ ʨʘʟʤʝʨʘʤ ʧʝʨʝʜʘʯʠ ʚʘʛʦʥʦʚ ʥʘ ʩʪʳʢʦʚʳʭ ʧʫʥʢʪʘʭ ʦʪʜʝʣʝʥʠʡ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʛʨʫʟʢʠ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʨʘʟʤʝʨ ʧʝʨʝʜʘʯʠ ʧʦ ʩʪʳʢʦʚʳʤ 

ʧʫʥʢʪʘʤ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʚʦʠ çʰʘʭʤʘʪʢʠè, ʚ ʢʦʪʦʨʳʭ ʧʦʛʨʫʟʢʫ ʠ ʚʳʛʨʫʟʢʫ ʚʩʝʭ ʩʪʘʥʮʠʡ 

ʫʯʠʪʳʚʘʶʪ ʟʘ ʵʪʠʤʠ ʧʫʥʢʪʘʤʠ: ʧʦʛʨʫʟʢʫ ʟʘʧʠʩʳʚʘʶʪ ʟʘ ʚʳʭʦʜʥʳʤ ʧʦ ʭʦʜʫ ʩʣʝʜʦʚʘʥʠʷ, 

ʚʳʛʨʫʟʢʫ - ʟʘ ʚʭʦʜʥʳʤ. ʇʝʨʝʭʦʜ ʦʪ ʚʚʦʟʘ, ʚʳʚʦʟʘ ʠ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʤʝʞʜʫ ʩʪʳʢʦʚʳʤʠ 

ʧʫʥʢʪʘʤʠ ʢ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʷʤ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʨʘʩʯʝʪʝ 

ʚʥʫʪʨʠʦʪʜʝʣʝʥʯʝʩʢʦʛʦ ʇʌʇ, ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʦʪʜʝʣʝʥʠʷʭ ʥʘ ʦʩʥʦʚʝ ʩʚʦʠʭ çʰʘʭʤʘʪʦʢè ʠʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ɿʘʪʝʤ ʢʦʨʨʝʢʪʠʨʫʶʪ ʠʭ ʩ ʫʯʝʪʦʤ ʩʝʪʝʚʦʛʦ ʇʌʇ. 

ʇʨʠ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

çʰʘʭʤʘʪʦʢè ʧʦ ʨʘʩʯʝʪʫ ʧʣʘʥʦʚʳʭ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʝʪʝʚʦʛʦ ʇʌʇ ʠ ʥʦʨʤ 

ʧʝʨʝʜʘʯʠ ʚʘʛʦʥʦʚ ʧʦ ʩʪʳʢʦʚʳʤ ʧʫʥʢʪʘʤ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʠʩʭʦʜʥʳʭ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʚʥʫʪʨʠʦʪʜʝʣʝʥʯʝʩʢʠʭ ʇʌʇ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʠ 

ʜʨʫʛʠʝ ʥʝʜʦʩʪʘʪʢʠ. ʊʘʢ, ʠʟ-ʟʘ ʪʨʫʜʦʝʤʢʦʩʪʠ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ çʰʘʭʤʘʪʦʢè ʠʟ ʛʦʜʦʚʦʡ ʧʦʛʨʫʟʢʠ ʧʨʠʥʠʤʘʶʪʩʷ ʣʠʰʴ ʩʚʝʜʝʥʠʷ ʚʪʦʨʦʡ ʜʝʢʘʜʳ 

ʤʝʩʷʮʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ. ʕʪʠʤʠ çʰʘʭʤʘʪʢʘʤʠè ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʦʚ ʥʘ 

ʣʶʙʦʡ ʤʝʩʷʮ, ʥʝʚʟʠʨʘʷ ʥʘ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʨʘʟʤʝʨʦʚ ʧʝʨʝʚʦʟʦʢ ʠ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. 

ʄʝʞʜʫ ʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ çʰʘʭʤʘʪʢʠè ʜʘʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʝʩʣʠ ʝʩʪʴ 
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çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʥʝʢʦʪʦʨʳʡ ʠʭ ʥʘʙʦʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜʘʤ ʛʦʜʘ, ʠ ʝʩʣʠ ʦʥʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʦʙʥʦʚʣʷʶʪʩʷ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʪʠʩʪʠʢʘ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʞʘʝʪ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ ʪʦʪ ʧʝʨʠʦʜ, 

ʥʘʧʨʠʤʝʨ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʢʨʫʞʥʦʩʪʴʶ, ʥʝʚʳʧʦʣʥʝʥʠʝ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʜʦʨʦʛʘʭ ʧʣʘʥʘ ʧʝʨʝʚʦʟʦʢ ʚ ʮʝʣʦʤ ʠʣʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʦʤʝʥʢʣʘʪʫʨʘʤ ʛʨʫʟʦʚ ʠ 

ʜʨ. ʇʦʵʪʦʤʫ ʚʘʛʦʥʦʧʦʪʦʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʦʤ ʧʦ çʰʘʭʤʘʪʢʘʤè, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʦʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʧʨʝʜʩʪʦʷʱʝʤ ʧʣʘʥʦʚʦʤ ʧʝʨʠʦʜʝ. 

ʏʘʩʪʠʯʥʦ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʝʤ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʨʘʩʯʝʪʘ 

çʰʘʭʤʘʪʦʢè, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʦʡ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʨʝʘʣʴʥʳʤ ʚʘʛʦʥʦʧʦʪʦʢʘʤ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ. ʎʝʣʝʩʦʦʙʨʘʟʥʘ ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʪʝʣʝʛʨʘʤʤ - ʥʘʪʫʨʥʳʭ ʣʠʩʪʦʚ ʧʦʝʟʜʦʚ ʠ ʜʦʨʦʞʥʳʭ ʚʝʜʦʤʦʩʪʝʡ ʥʘ ʦʪʧʨʘʚʣʝʥʥʳʝ ʚʘʛʦʥʳ, 

ʨʝʘʣʠʟʫʝʤʘʷ ʚ ɸʉʋɾʊ. 

ʅʘʠʙʦʣʴʰʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʣʘʥʦʚʳʭ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʘʥʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ 

ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ ʚʘʛʦʥʦʧʦʪʦʢʘʭ. ʅʘʧʨʠʤʝʨ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʚʟʘʤʝʥ ʧʣʘʥʠʨʫʝʤʳʭ ʤʝʞʦʪʜʝʣʝʥʯʝʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ 

ʜʘʥʥʳʭ ʦ ʧʣʘʥʠʨʫʝʤʦʤ ʤʝʞʨʘʡʦʥʥʦʤ ʦʙʤʝʥʝ ʚʘʛʦʥʘʤʠ. ʇʨʠ ʵʪʦʤ ʨʘʩʰʠʨʷʝʪʩʷ ʧʣʘʥʦʚʘʷ 

ʙʘʟʘ, ʪʘʢ ʢʘʢ ʦʪʜʝʣʝʥʠʡ 13, ʘ ʨʘʡʦʥʦʚ - ʩʚʳʰʝ 40. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʤʝʞʨʘʡʦʥʥʳʡ ʦʙʤʝʥ ʧʣʘʥʠʨʫʶʪ ʧʦ ʛʨʫʟʘʤ ʚ 

ʪʦʥʥʘʭ, ʘ ʧʣʘʥ ʧʝʨʝʚʦʟʦʢ ʧʦ ʦʪʜʝʣʝʥʠʷʤ ʧʝʨʝʚʦʟʦʢ ʩʦʩʪʘʚʣʷʶʪ ʚ ʚʘʛʦʥʘʭ. 

ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʥʘ ʧʝʨʝʚʦʟʦʢ - ʠʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʆʪʧʨʘʚʠʪʝʣʠ ʜʦʣʞʥʳ ʜʣʷ ʚʩʝʭ ʛʨʫʟʦʚ ʫʢʘʟʳʚʘʪʴ ʚ ʟʘʷʚʢʘʭ ʥʘ ʧʝʨʝʚʦʟʢʫ ʩʪʘʥʮʠʶ 

ʥʘʟʥʘʯʝʥʠʷ. ʉʝʡʯʘʩ ʜʣʷ ʛʨʫʟʦʚ, ʩʣʝʜʫʶʱʠʭ ʚ ʤʝʞʦʪʜʝʣʝʥʯʝʩʢʦʤ ʩʦʦʙʱʝʥʠʠ, ʫʢʘʟʳʚʘʶʪ 

ʣʠʰʴ ʦʪʜʝʣʝʥʠʝ ʥʘʟʥʘʯʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʨʝʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʘʛʦʥʦʧʦʪʦʢʦʚ, 

ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʥʦʚʳʭ ʜʘʥʥʳʭ ʦʙ ʦʪʧʨʘʚʣʝʥʠʠ 

ʛʨʫʟʦʚ ʩ ʯʘʩʪʠʯʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʧʦ 

çʰʘʭʤʘʪʢʘʤè. ɺ ʤʝʩʷʯʥʳʭ ʧʣʘʥʘʭ ʩʪʘʥʮʠʶ ʥʘʟʥʘʯʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʛʦ ʧʝʨʝʯʥʷ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʚʦ ʚʥʫʪʨʠʦʪʜʝʣʝʥʯʝʩʢʦʤ ʩʦʦʙʱʝʥʠʠ, 

ʩʣʝʜʫʶʱʠʭ ʤʘʨʰʨʫʪʘʤʠ ʯʝʨʝʟ ʤʦʨʩʢʦʡ ʧʦʨʪ ɸʢʪʘʫ, ʧʦʛʨʘʥʠʯʥʳʝ ʠ ʜʨʫʛʠʝ ʩʪʘʥʮʠʠ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʵʪʠ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 83% ʦʙʱʝʛʦ ʛʨʫʟʦʧʦʪʦʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʠ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ 

ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʤʝʩʷʯʥʦʛʦ ʧʣʘʥʘ ʧʝʨʝʚʦʟʦʢ, 

ʦʩʪʘʣʴʥʳʝ ʜʘʥʥʳʝ - ʧʦ çʰʘʭʤʘʪʢʘʤè. 

ɺʳʧʦʣʥʝʥʳ ʢʨʫʧʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʦʨʤʘʪʠʚʦʚ ʇʌʇ. ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʠ 

ʧʨʠ ʧʨʦʩʣʝʜʦʚʘʥʠʠ ʚʘʛʦʥʦʧʦʪʦʢʘ ʚ ʪʨʘʥʟʠʪʥʳʭ ʧʦʝʟʜʘʭ ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ tʵʢ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʦʪ ʨʘʟʤʝʨʦʚ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚʘʛʦʥʦʧʦʪʦʢʘ (ʨʠʩʫʥʦʢ ɸ.1 

ʇʨʠʣʦʞʝʥʠʷ ɸ). ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʨʘʩʯʝʪʝ ʩʝʪʝʚʦʛʦ ʇʌʇ, ʨʘʙʦʪʘʶʪ ʧʨʠ ʟʘʛʨʫʟʢʝ, ʧʨʝʚʳʰʘʶʱʝʡ ʨʘʟʤʝʨʳ ʚʘʛʦʥʦʧʦʪʦʢʘ 

N(tmin), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʠʥʠʤʘʣʴʥʦʤʫ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ tmin. ʉʪʘʥʮʠʠ 

ʨʘʙʦʪʘʶʪ ʩ ʟʘʛʨʫʟʢʘʤʠ N (ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʯʘʩʪʴ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʨʝʤʷ 

ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ ʠ ʵʢʦʥʦʤʠʷ ʦʪ ʧʨʦʧʫʩʢʘ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʚ ʧʦʝʟʜʘʭ, 

ʩʣʝʜʫʶʱʠʭ ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʨʝʜʣʦʞʝʥʦ ʫʚʝʣʠʯʠʪʴ ʟʥʘʯʝʥʠʷ tʵʢ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʦ 

ʦʪʨʘʞʘʝʪ ʩʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ [2]. 

ʅʘ ʤʥʦʛʠʭ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʫʪʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʇʌʇ. ʇʦʵʪʦʤʫ ʯʘʩʪʦ ʚʘʛʦʥʦʧʦʪʦʢʠ ʦʪʜʝʣʴʥʳʭ ʥʘʟʥʘʯʝʥʠʡ ʧʨʝʚʳʰʘʶʪ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟ-ʟʘ ʫʢʨʫʧʥʝʥʠʷ ʙʣʠʞʥʠʭ ʩʪʨʫʡ 

ʚʘʛʦʥʘʤʠ ʜʘʣʴʥʠʭ ʥʘʟʥʘʯʝʥʠʡ ʵʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʠ ʫʯʘʩʪʢʦʚʳʭ ʩʪʘʥʮʠʷʭ ʧʨʠʤʝʨʥʦ 10 - 15 ʪʳʩ. ʚʘʛʦʥʦʚ ʚ ʩʫʪʢʠ. 
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ɺ ʩʦʟʜʘʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʜʦʨʦʛ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʳʩʢʘʥʠʝ ʤʝʪʦʜʦʚ 

ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʇʌʇ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʯʠʩʣʦʤ ʩʦʨʪʠʨʦʚʦʯʥʳʭ 

ʧʫʪʝʡ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʝʪʦʜʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʨʘʙʦʪʳ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ, ʚʳʟʳʚʘʝʤʳʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʢʨʫʧʥʝʥʠʷ ʚʘʛʦʥʦʧʦʪʦʢʦʚ. 

ɼʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʅɻ ʧʣʘʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʜʥʦʛʨʫʧʧʥʳʭ ʧʦʝʟʜʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ 

ʕɺʄ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʧʦʣʠʛʦʥʘ ʩʝʪʠ, ʚʢʣʶʯʘʚʰʝʛʦ 189 ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʠʩʪʝʤ ʚ 170 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʫʟʣʘʭ. ɺ ʄʀʀʊʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠ ʧʨʦʛʨʘʤʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʨʘʩʯʝʪ ʧʨʠʤʝʨʥʦ ʜʣʷ 300 ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʩʪʘʥʮʠʠ - ʩʝʪʝʚʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʘ ʜʦʨʦʞʥʦʛʦ ʫʨʦʚʥʷ, ʫʟʣʦʚʳʝ, ʫʯʘʩʪʢʦʚʳʝ 

ʠ ʢʨʫʧʥʳʝ ʛʨʫʟʦʚʳʝ ʩʪʘʥʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʭʚʘʯʝʥʳ ʝʜʠʥʳʤ ʨʘʩʯʝʪʦʤ ʧʣʘʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʜʥʦʛʨʫʧʧʥʳʭ ʧʦʝʟʜʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʚʘʨʠʘʥʪʦʚ ʧʣʘʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʜʥʦʛʨʫʧʧʥʳʭ ʧʦʝʟʜʦʚ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʫʩʣʦʚʠʷʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʘʛʦʥʦʧʦʪʦʢʦʚ, ʧʦ ʯʠʩʣʫ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʧʫʪʝʡ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʦʩʪʘʚʦʚ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʦʣʫʯʘʝʤʳʝ ʚʘʨʠʘʥʪʦʚ ʧʣʘʥʘ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʜʣʷ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ. ɺʘʨʠʘʥʪ ʧʣʘʥʘ ʙʝʟ ʫʯʝʪʘ ʦʛʨʘʥʠʯʝʥʠʡ 

ʧʦ ʯʠʩʣʫ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʧʫʪʝʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʚʠʪʠʶ ʩʪʘʥʮʠʡ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʧʣʘʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʚʷʟʘʥʦ 

ʩ ʫʯʝʪʦʤ ʟʘʛʨʫʟʢʠ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʥʦʤʠʠ ʚʘʛʦʥʦ-ʯʘʩʦʚ ʦʪ 

ʧʨʦʧʫʩʢʘ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʩʪʘʥʮʠʠ, ʙʝʟ ʫʯʝʪʘ ʝʝ ʟʘʛʨʫʟʢʠ, ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ 50 - 55% ʠ ʙʦʣʝʝ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ  ʚ ʨʘʩʯʝʪʘʭ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʦʨʤʘʪʠʚ ʦʙʱʝʡ ʧʨʠʚʝʜʝʥʥʦʡ ʵʢʦʥʦʤʠʠ ʥʘ ʦʜʠʥ ʚʘʛʦʥ 

ʚʭʦʜʷʪ ʪʦʣʴʢʦ ʩʙʝʨʝʞʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʪʨʫʝ ʚʘʛʦʥʦʧʦʪʦʢʘ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪʩʷ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ɸ ʪʘʢ ʢʘʢ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚʩʝʭ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ 

ʩʪʘʥʮʠʠ ʚʘʛʦʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʨʘʙʦʪʳ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʠ ʚʨʝʤʝʥʠ ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʩʪʘʥʮʠʠ [3].  

ʇʨʠʚʝʜʝʥʥʫʶ ʵʢʦʥʦʤʠʶ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʙʲʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ʇʝʨʚʳʡ ʦʩʥʦʚʘʥ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʵʢʦʥʦʤʠʠ ʦʪ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʛʦʨʦʢ ʠ 

ʚʳʪʷʞʥʳʭ ʧʫʪʝʡ ʭʚʦʩʪʦʚʦʡ ʛʦʨʣʦʚʠʥʳ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʧʘʨʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʘʭ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚʘʛʦʥʦʧʦʪʦʢʘ. ɽʩʣʠ ʜʦ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʥʝʠʟʚʝʩʪʥʘ ʟʘʛʨʫʟʢʘ 

ʫʩʪʨʦʡʩʪʚ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʠʤʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ 

ʩʪʘʥʮʠʡ - ʩʭʝʤʫ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʨʢʦʚ, ʯʠʩʣʦ ʧʫʪʝʡ ʚ ʥʠʭ, ʪʠʧ ʛʦʨʢʠ ʠ ʜʨ.  

ʅʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʩʪʨʫʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ Ni ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʩʪʘʥʮʠʠ ʚʩʝʭ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʚʘʛʦʥʦʚ ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

           ä ²äD+D+ cmNttTN ʬʦʨʤʧʧʵʢi )( ,                                     (1) 

 

ʛʜʝ äN  - ʦʙʱʠʡ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʡ ʥʘ ʩʪʘʥʮʠʠ ʚʘʛʦʥʦʧʦʪʦʢ; 

ʧʧtD  ʠ ʬʦʨʤtD  - ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʦʞʠʜʘʥʠʠ ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʙʱʝʛʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʥʘ ʩʪʘʥʮʠʠ ʚʘʛʦʥʦʧʦʪʦʢʘ äN  ʥʘ Ni  ʚʘʛʦʥʦʚ ʚ ʩʫʪʢʠ; 

cm ï ʟʘʪʨʘʪʳ ʚʘʛʦʥʦ - ʯʘʩʦʚ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʩʦʩʪʘʚʦʚ ʚʳʜʝʣʷʝʤʦʡ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 

ʥʘʟʥʘʯʝʥʠʡ ʩʪʨʫʠ Ni; 

ʊɻ ʢ  - ʧʨʠʚʝʜʝʥʥʘʷ ʵʢʦʥʦʤʠʷ ʥʘ ʦʜʠʥ ʚʘʛʦʥ ʧʨʠ ʧʨʦʧʫʩʢʝ ʝʛʦ ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ 

ʩʪʘʥʮʠʠ. 

ʇʨʠ ʚʳʩʦʢʦʡ ʟʘʛʨʫʟʢʝ ʩʪʘʥʮʠʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʤʝʩʷʯʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʦʪʜʝʣʴʥʳʭ ʥʘʟʥʘʯʝʥʠʡ. ʇʌʇ ʨʘʩʩʯʠʪʳʚʘʶʪ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜʫ, ʘ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

198 

ʚʘʛʦʥʦʧʦʪʦʢʠ ʤʦʛʫʪ ʢʦʣʝʙʘʪʴʩʷ ʧʘ ʤʝʩʷʮʘʤ. ʆʧʝʨʘʪʠʚʥʳʡ ʫʯʝʪ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʢʦʣʝʙʘʥʠʷ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʣʘʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʠʩʧʦʣʥʝʥʥʳʭ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʧʨʠʤʝʥʝʥʘ ʥʘ 

ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ, ʇʘʚʣʦʜʘʨʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʧʝʨʝʚʦʟʦʢ ɸʆ çʅʂ çʂʊɾè ʂʘʟʘʭʩʪʘʥʘ, 

ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʡ, ʄʦʩʢʦʚʩʢʦʡ ʠ ʜʨʫʛʠʭ ʜʦʨʦʛʘʭ ʈʦʩʩʠʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʨʷʜ 

ʟʘʜʘʯ. ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ, ʩʪʘʥʮʠʠ b ʠ ʩ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ, ʠ 

ʩʪʘʥʮʠʷ 1 ʬʦʨʤʠʨʫʝʪ ʧʦʝʟʜʘ ʥʘʟʥʘʯʝʥʠʝʤ ʚ ʠʭ ʘʜʨʝʩʘ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ N1b 

ʠ N1c ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʝʟʜʦʚ ʥʘʟʥʘʯʝʥʠʝʤ ʩ ʠ 

ʦʙʲʝʜʠʥʝʥʠʠ ʧʦʪʦʢʦʚ N1b ʠ N1c ʚ ʦʜʥʦ ʥʘʟʥʘʯʝʥʠʝ Nb. ʇʨʠ ʵʪʦʤ ʚʘʛʦʥʦʧʦʪʦʢ N1c ʦʪ b ʜʦ ʩ 

ʙʫʜʝʪ ʩʣʝʜʦʚʘʪʴ ʩ ʫʯʘʩʪʢʦʚʳʤʠ ʧʦʝʟʜʘʤʠ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ 

ʚʦʧʨʦʩ ʦ ʨʘʟʜʝʣʴʥʦʤ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘ ʩʪʘʥʮʠʠ 1. ʆʪʯʝʪʥʘʷ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ 

ʚʳʷʚʠʪʴ ʩʪʘʥʮʠʠ, ʜʦʧʫʩʢʘʶʱʠʝ ʥʘʨʫʰʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʇʌʇ, ʯʪʦʙʳ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʝʩʝʢʘʪʴ ʠʭ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʇʌʇ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ. 

ʈʘʩʯʝʪʳ ʇʌʇ ʩ ʫʯʝʪʦʤ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʷʪ ʪʦʯʥʝʝ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʝʨʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ ʦ 

ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʇʌʇ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʧʦʩʪʦʷʥʥʦ ʧʦʩʪʫʧʘʶʪ ʩ ʦʪʜʝʣʝʥʠʡ ʠ ʩʪʘʥʮʠʡ [4]. 

ɺʳʚʦʜ: ɼʣʷ ʨʝʰʝʥʠ ̫ʟʘʜʘʯʠ ʧʦ ʧʦʩʪʘʥʦʚʢʘʤ ʠ ʨʘʟʨʘʙʦʪʢʘʤ ʚʦʧʨʦʩʦʚ ʦ ʥʘʣʠʯʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʪʨʘʥʟʠʪʥʦʩʪʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ɸʉʋ, ʩ ʫʯʝʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚʳʭ 

ʧʦʝʟʜʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʘʭ ʩʪʨʘʥʳ, ʦʧʨʝʜʝʣʝʥʠʠ ʬʘʢʪʦʨʦʚ ʠ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ 

ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʂʘʟʘʭʩʪʘʥʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʝʨʝʚʦʟʦʯʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʢʘʢ ʤʥʦʛʦʤʝʨʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çʛʨʫʟʦʧʦʪʦʢʠ - 

ʚʘʛʦʥʦʧʦʪʦʢʠè ʠ ʚ ʦʙʦʩʥʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʝʸ ʦʮʝʥʢʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʟʠʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚʘʛʦʥʦʧʦʪʦʢʦʚ.  

ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʝʪʠ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.  
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TECHNICAL AND OPERATIONAL INDICATORS OF THE BACKBONE NETWORK 

OF JSC NATIONAL COMPANY ñKAZAKHSTAN TEMIR ZHOLY ò  

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʝʣʽʤʽʟʜʽש ʪʝʤʽʨ ʞʦʣ ʞʝʣʽʩʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʪʨʘʥʩʧʦʨʪʪʳץ 

ʜᴅʣʽʟʜʝʨ ʩʠʧʘʪʪʘʣסʘʥ. ʊʨʘʥʩʧʦʨʪʪʳץ ʜᴅʣʽʟʜʝʨʛʝ ʞʘʪʘʪʳʥ ʪʝʣʽʤʜʝʨʜʽש ᴇʪʢʽʟʫ 

 ʡʝʣʝʨʜʽװʘʫʽʧʩʽʟʜʽʢʢʝ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʞץ ʳסʨʳʣʳʤʜʘײץʰʽʥ ʠʥʬʦʨװ ʳʥ ʘʨʪʪʳʨʫסʳʥʜʳʣʳץʘʨץ

ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫ ץʘʞʝʪ ʝʢʝʥʜʽʛʽ ʘʡʪʳʣסʘʥ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʠʥʬʨʦײץʨʳʣʳʤ, ʪʨʘʥʧʦʨʪʪʳץ ʜᴅʣʽʟ, ʞʘסשʳʨʪʫ, ץʘʫʽʧʩʽʟʜʽʢ. 

Abstract. This article describes the main transport corridors of the country's railway 

network. It is noted that in order to increase the speed of sections of transport corridors, it is 

necessary to modernize the systems responsible for security in the infrastructure. 

Keywords: infrastructure, transport corridor, modernization, security. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ ʩʪʨʘʥʳ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʫʯʘʩʪʢʦʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʦʨʠʜʦʨ, ʤʦʜʝʨʥʠʟʘʮʠʷ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

An important task of the railway infrastructure is to ensure the availability and quality of 

services for the transportation of goods and passengers. 

One of the important priorities is the development of a new Eurasian logistics 

infrastructure. Joint Stock Company National Company ñKazakhstan Temir Zholyò (hereafter ï 

JSC "NC "KTZ") planned to increase the annual volume of transit traffic by 7 times in 2020 for 

cargo transported by containers ï up to 2 million containers in key directions: China ï Europe ï 

China, China ï Caucasus ï Turkey, Kazakhstan ï Turkmenistan-Iran will also increase revenues 

from transit traffic by 5.5 times ï up to 4 billion dollars per year [1]. 

Coordination with neighboring countries is needed to fully unlock the country's transport 

and transit potential. It is necessary to ensure the freedom of transit of goods, the creation and 

modernization of transport corridors. Special attention should be paid to the management of 

transport infrastructure, improving the level of service and removing administrative barriers. 

In addition, the analysis of the development of global customers using the Kazakhstan 

transit service revealed the need to increase the route speed from 1,200 km/day to 1,500 km/day 

in the medium term. 

The preliminary analysis of the capacity of the main railway routes (directions), taking 

into account the provision of projected traffic volumes by year, revealed a number of the 

following sections to be further developed: 

- on the first route Dostyk ï Aktogay ï Mointy ï Zharyk ï Zhezkazgan ï Saksaulskaya ï 

Kandyagash ï Iletsk (figure 1.1). 

The sections of Aktogay ï Mointy, Zharyk ï Zhezkazgan are defined as the limiting 

sections along this route. 

Aktogay ï Mointy is a single-track section with an estimated capacity of 15 pairs of 

freight trains, providing transportation of projected volumes until 2023. The actual movement is 

10 pairs of trains. The upper structure of the track and the semiïauto-blocking (hereafter - SAB) 

are in unsatisfactory condition. 

mailto:kanibek@list.ru
mailto:msagitzhanova@mail.ru
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Zharyk ï Zhezkazgan is a single-track section with an estimated capacity of 6 pairs of 

trains, the actual movement is 6 pairs of trains. There is no bandwidth limit.   

The upper structure of the path and the SAB are in poor condition. 

 

 
 

Figure 1.1 ï Graph for the first route 

 

- on the second route Dostyk - Aktogay - Mointy - Zharyk - Astana - Tobol - Kandyagash 

- Iletsk (figure 1.2). 

The limiting sections along this route are the sections Aktogay - Mointy (described 

above), Tobol - Kandyagash. 

Tobol ï Kandyagash is a single-track section with an estimated capacity of 9 pairs of 

freight trains, the actual movement is 9 pairs of trains. There is no bandwidth limit.  

The upper structure of the track is in unsatisfactory condition. 

 

 
 

Figure 1.2 ï Graph for the second route 

 

- on the third route Altynkol ï Almaty ï Shu ï Arys ï Kyzylorda ï Shalkar ï 

Kandyagash ï Iletsk (figure 1.3). 

The limiting sections on this route are the sections Altynkol ï Almaty, Arys ï Kyzylorda 

ï Shalkar. 
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Altynkol ï Zhetygen is a single-track section with an estimated capacity of 13 pairs of 

freight trains, the actual movement is 4 pairs of trains.  

Zhetygen ï Almaty is a single-track section with an estimated capacity of 26 pairs of 

freight trains, which provided train traffic until 2020. The actual movement is 15 pairs of trains. 

Arys ï Kyzylorda ï Shalkar is a single-track section with double-track inserts, having an 

estimated capacity of 22 pairs of freight trains, which ensures the movement of trains until 2023. 

The actual movement is 15 pairs of trains. 

 

 
 

Figure 1.3 ï Graph for the third route 

 

To ensure the predicted traffic volumes, the following measures had been identified: 

- on the route Dostyk - Aktogay - Mointy - Zharyk - Zhezkazgan - Saksaulskaya - 

Kandyagash - Iletsk: 

1. Construction of the railway line "Obvodnaya Almaty" (2018-2020) bypassing the 

Zhetygen ï Almaty section with a length of 74 km (operational length ï 87 km) with auto-

locking, electrification and construction of 3 separate points, reconstruction of junction stations. 

In accordance with the State Program for the Development and integration of the 

infrastructure of the transport system of Kazakhstan until 2020, approved by Decree of the 

President of the Republic of Kazakhstan on January 13, 2014, ˉ725, the implementation of the 

project is provided on a concession basis. 

2. Introduction of autoïlocking on the Zharykï Kyzylzhar - Zhezkazgan section (2018-

2020), with the opening of 4 separate points. 

In 2018-2025, the modernization of 250 km of track, 10 units of artificial structures, the 

change of 69 sets of switches on the railway base, the construction of a fence from the exit of 

cattle in the amount of 350 km and snow-proof fences in the amount of 45 km, the 

modernization of two power points, the reconstruction of the overhead line-10 kV with a length 

of 418 km. 

The implementation of these measures will ensure an increase in the capacity of sections 

from 6 to 21 pairs of trains. 

In addition, in order to increase the carrying capacity of the section and in order to reduce 

operating costs due to the formation of long-composite trains (71 wagons), it is proposed in 

2022-2025 to extend the receiving and sending tracks at 8 intermediate stations of the section. 

- on the route Dostyk ï Aktogay ï Mointy ï Zharyk ï Astana ï Tobol ï Kandyagash ï 

Iletsk:  
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1) Introduction of autoïlocking on the Tobol ï Kandyagash section (2018 - 2020) with 

the opening of 8 sidings; 

In 2022-2023, the construction of sorting tracks at the Aktogay station; 

In 2018-2025, the modernization of 183 km of track, 9 units of artificial structures, the 

change of 11 sets of switches on the railway base, the construction of a fence from the exit of 

livestock in the amount of 1,666 km m of snow-proof fences in the amount of 100 km, the 

construction of 332 km of overhead line-10 kV and the modernization of 1 power point. 

The implementation of these measures will increase the capacity of the section from 9 to 

24 pairs of trains per day. Construction of 6 separate points and extension of the receiving and 

sending routes on the Dostyk - Moynty section; 

In 2018-2025, the modernization of 265 km of track, 9 units of artificial structures, the 

change of 112 sets of switches on the railway base, the construction of a fence from the exit of 

livestock in the amount of 1,459.6 km and snow-proof fences in the amount of 45 km, the 

modernization of the transformer substation SS-35/10 kV, the construction of the transformer 

substation SS-35/10 kV, the modernization of 3 power points, construction of 77 km of a 35 kV 

overhead line, construction of 318 km of a 10 kV overhead line. 

The implementation of these measures will ensure an increase in the capacity of sections 

from 15 to 25 pairs of trains. 

- on the route Altynkol ï Almaty ï Shu ï Arys ï Kyzylorda ï Shalkar ï Kandyagash ï 

Iletsk. 

Construction of the second tracks on the section Arys ï Shalkar stage 20 ï Baigakum ï 

Baktysai, Berkazan ï Belkul, Shornak ï Sauran, Tyuratam ï Akzhar, Urdazy ï Khor-Hut, Arys ï 

Turkestan; 

In 2023-2025, the extension of the receiving and sending tracks at the stations of 

Berkazan, Tartugai, Baigakum, junction 20, Mailitogai, Anakul, Surum, Kurkureu-su, Akyr-

Tobe, Shalkar; 

In 2018-2025, the modernization of 210 km of track, 72 units of artificial structures, the 

change of 344 sets of switches on the railway base, the construction of a fence from the exit of 

cattle in the amount of 512 km and snow-proof fences in the amount of 15 km, the construction 

of 122 km of overhead line-10 kV, the modernization of 5 food points. 

These measures will increase the capacity of sections from 22 to 45 pairs of trains [2, 3]. 

It should be noted that many services of the backbone network participate in the 

technological process of transporting goods and passengers on the sections of the railway 

network, but it is the means of railway automation, telemechanics and telecommunications that 

ensure safe transportation management and are one of the components of the infrastructure of 

modern railway transport. 

The current state of the railway industry of the Republic of Kazakhstan is characterized 

by an imbalance between the growing demands of consumers for assortment, flexibility, quality 

of service, speed, reliability and morally and physically outdated technologies, uncompetitive 

characteristics of services. 

Comprehensive technical re-equipment in the railway transport of Kazakhstan was 

carried out in the period 1975-1985 under the auspices of the former Ministry of Railways of the 

USSR. During this time, the technical means of railway transport have become obsolete. 

The development of automation and telemechanics systems on the railways of 

Kazakhstan began in the late 30s and increased with increasing load capacity until the end of the 

80s of the twentieth century. This made it possible to ensure, at that time, the maximum capacity, 

technical speed and safety of train traffic. 

The existing train traffic control systems: electric centralization, auto-locking, dispatcher 

centralization were put into operation in the 60s-70s-80s. The basis of these systems is relay 

equipment, which requires regular scheduled preventive maintenance, which leads to the need to 

provide for large operating costs and maintain a large operational staff. 
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In the Republic of Kazakhstan, the system of railway automation and telemechanics of 

JSC NC KTZ is characterized mainly by indicators of the corresponding infrastructure [3]. 

Further expansion of the system in order to increase the level of control automation is 

achieved with the help of existing components. It will be possible to use in the system all the 

technical and economic advantages obtained in the process of further development of 

microprocessor centralization and control centers [4,5]. 

Taking into account the large volume of modernization of RAT systems on the main 

railway network of the Republic of Kazakhstan, it is advisable to organize its own production 

and thereby abandon a number of intermediary services that are inevitable when purchasing non-

domestic products. 

Own production on the territory of the Republic of Kazakhstan will comply with the state 

strategy of import substitution and will improve the economic security of railway transport, 

create new jobs. 
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ɽʫʨʘʟʠʷ ײץʨʣʳסʳʥʳש ʜᴅʣ ʦʨʪʘʩʳʥʜʘ, ɽʫʨʦʧʘ ʤʝʥ ɸʟʠʷʥʳץ שʠʳʣʳʩץʘʥ ʪײʩʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ פʳʪʘʡ ʤʝʥ ʈʝʩʝʡ ʩʠʷץʪʳ ʽʨʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʳסʘʥ 

ʝʣʜʝʨʜʽש ʦʨʪʘʩʳʥʜʘ ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʟʠʷ ᴇשʽʨʽ ʘʨʘʩʳʥʜʘ ʦʨʥʘʣʘʩʫʳ ʨʝʩʧʫʙʣʠʢʘʥʳש ʦʨʘʩʘʥ 

ʟʦʨ ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ɽʫʨʘʟʠʷʣʳץ ʜᴅʣʽʟʜʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ [1]. 

ʅʝʛʽʟʛʽ ᴇʥʜʽʨʽʩʪʽʢ ᴇשʽʨʣʝʨ (פʳʪʘʡ ʞᴅʥʝ ʆשʪװʩʪʽʢ-ʐʳסʳʩ ɸʟʠʷ) ʤʝʥ ʽʨʽ 

ʪײʪʳʥʫʰʳʣʘʨ (ɽʫʨʦʧʘ ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʟʠʷ) ʘʨʘʩʳʥʜʘסʳ ʞװʢ ʘסʳʥʜʘʨʳʥʳש ᴇʩʫʽʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, פʘʟʘץʩʪʘʥʥʳש ʢᴇʣʽʢ ʩʘʷʩʘʪʳʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ "ʞʘשʘ ɾʽʙʝʢ ʞʦʣʳ" 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʫ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. 

ɹװʛʽʥʛʽ ʫʘץʳʪʪʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʘʫʤʘסʳ ʘʨץʳʣʳ ʰʳסʳʩ ð ʙʘʪʳʩ 

ʙʘסʳʪʳʥʜʘ ʞװʢʪʝʨʜʽ ʞʝʪʢʽʟʫ ץʘʰʳץʪʳסʳ ʤʝʥ ʤʝʨʟʽʤʽʥ ʘʡʪʘʨʣʳץʪʘʡ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʙʝʩ ʥʝʛʽʟʛʽ ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʜᴅʣʽʟʽ ᴇʪʝʜʽ. 

¶ ʊʨʘʥʩʘʟʠʷ ʪʝʤʽʨ ʞʦʣʳʥʳש ʩʦʣʪװʩʪʽʢ ʜᴅʣʽʟʽ ɹʘʪʳʩ ɽʫʨʦʧʘʥʳ ʈʝʩʝʡ ʘʫʤʘסʳ 

ʘʨץʳʣʳ פʳʪʘʡʤʝʥ, ʂʦʨʝʡ ʪװʙʝʛʽʤʝʥ ʞᴅʥʝ ɾʘʧʦʥʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. 

¶ ʊʨʘʥʩʘʟʠʷ ʪʝʤʽʨ ʞʦʣʳʥʳש ʆשʪװʩʪʽʢ ʜᴅʣʽʟʽ ʢʝʣʝʩʽʜʝʡ ʙʘסʳʪʪʘʨ ʙʦʡʳʥʰʘ: 

ʆשʪװʩʪʽʢ-ʐʳסʳʩ ɽʫʨʦʧʘ ð פʳʪʘʡ ʞᴅʥʝ ʆשʪװʩʪʽʢ-ʐʳסʳʩ ɸʟʠʷ ʊװʨʢʠʷ, ʀʨʘʥ ʞᴅʥʝ 

ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽ ʘʨץʳʣʳ ᴇʪʝʜʽ. 

¶ ʉʦʣʪװʩʪʽʢ ð ʆשʪװʩʪʽʢ ʜᴅʣʽʟʽ ʉʦʣʪװʩʪʽʢ ɽʫʨʦʧʘ ʤʝʥ ʇʘʨʩʳ ʰʳסʘʥʘסʳ ʝʣʜʝʨʽʥ 

ʈʝʩʝʡ, ʀʨʘʥ ʞᴅʥʝ פʘʟʘץʩʪʘʥ ʘʨץʳʣʳ ʞʘʣסʘʩʪʳʨʘʜʳ. 

¶ ʊʨʘʥʩʘʟʠʷ ʪʝʤʽʨ ʞʦʣʳʥʳש ʆʨʪʘʣʳץ ʜᴅʣʽʟʽʥʽש ʆʨʪʘ ɸʟʠʷ ð ʉʦʣʪװʩʪʽʢ-ɹʘʪʳʩ 

ɽʫʨʦʧʘ ʙʘסʳʪʳʥʜʘסʳ ᴇשʽʨʣʽʢ ʪʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨ װʰʽʥ ʤʘשʳʟʳ ʟʦʨ. 

¶ ʊʨʘʥʩʘʟʠʷ ʪʝʤʽʨ ʞʦʣʳ ʆʨʪʘʣʳץ ʜᴅʣʽʟʽʥʽש ʆʨʪʘ ɸʟʠʷ ð ʉʦʣʪװʩʪʽʢ-ɹʘʪʳʩ 

ɽʫʨʦʧʘ ʙʘסʳʪʳʥʜʘסʳ ᴇשʽʨʣʽʢ ʪʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨ װʰʽʥ ʤʘשʳʟʳ ʟʦʨ. 

¶ TRACECA ʐʳסʳʩ ɽʫʨʦʧʘʥʳ ʆʨʪʘʣʳץ ɸʟʠʷʤʝʥ פʘʨʘ ʪʝשʽʟ, ʂʘʚʢʘʟ ʞᴅʥʝ 

ʂʘʩʧʠʡ ʪʝשʽʟʽ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. 

ɹײʣ ʜᴅʣʽʟʜʝʨ ʐʳסʳʩ-ɹʘʪʳʩ ץʘʪʳʥʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץ ʧʝʥ ʪʘʫʘʨʜʳ ʞʝʪʢʽʟʫ 

ʤʝʨʟʽʤʽʥ ʘʡʪʘʨʣʳץʪʘʡ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [2]. 

 ʊᴅʫʝʣʩʽʟʜʽʢ ʞʳʣʜʘʨʳʥʜʘ פʘʟʘץʩʪʘʥʜʘ ʤʳשʜʘסʘʥ ʰʘץʳʨʳʤ ʪʝʤʽʨ ʞʦʣ ʩʘʣʳʥʜʳ, 

ʩʦʥʳש ʽʰʽʥʜʝ ʞʘʣʧʳ ײʟʳʥʜʳסʳ 2432 ʢʤ ɸץʩʫ-ɼʝʛʝʣʝʥ, ʍʨʦʤʪʘʫ-ɸʣʪʳʥʩʘʨʠʥ, ʐʘʨ-

ᴆʩʢʝʤʝʥ, ᴆʟʝʥ-ʊװʨʽʢʤʝʥʩʪʘʥʤʝʥ ʤʝʤʣʝʢʝʪʪʽʢ ʰʝʢʘʨʘ, ɾʝʪʽʛʝʥ-פʦʨסʘʩ, "ɸʨץʘʣʳץ-

ʐײʙʘʨʢᴇʣ" ʞᴅʥʝ "ɾʝʟץʘʟסʘʥ ð ɹʝʡʥʝʫ" ʪʝʤʽʨʞʦʣ ʞʝʣʽʣʝʨʽ. 

 ʢʤ שʳ 4,9 ʤʳסʟʳʥʜʳײ ʧʘʡʜʘʣʘʥʫ שʳ ʪʝʤʽʨ ʞʦʣʳʥʳסʩʪʘʥʜʘץʘʟʘפ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

 ʦʩʘץ ʢʤ ʵʣʝʢʪʨʣʝʥʜʽʨʽʣʛʝʥ ʞʝʣʽʣʝʨʜʽ (28%) שʦʩ ʞʦʣʜʳ ʞʝʣʽʣʝʨʜʽ (33%) ʞᴅʥʝ 4,2 ʤʳץ

ʘʣסʘʥʜʘ, 14,8 ʤʳש ʢʤ ײץʨʘʡʜʳ. 

 ʢʤ שʳ 128,3 ʤʳסʟʳʥʜʳײ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʚʪʦʤʦʙʠʣʴ ʞʦʣʜʘʨʳʥʳץʘʟʘפ

 שʳ ʘʚʪʦʤʦʙʠʣʴ ʞʦʣʜʘʨʳ, ʦʥʳסʢʤ ʘʩʪʘʤʳ ʞʘʣʧʳ ʧʘʡʜʘʣʘʥʳʤʜʘ שʤʳ 96,4 שʨʘʡʜʳ, ʦʥʳײץ

ʽʰʽʥʜʝ 23,7 ʤʳש ʢʤ ʈʝʩʧʫʙʣʠʢʘʣʳץ ʤʘשʳʟʳ ʙʘʨ ʞʦʣʜʘʨ ʞᴅʥʝ 72,7 ʤʳש ʢʤ ʦʙʣʳʩʪʳץ ʞᴅʥʝ 

ʦʙʣʳʩʪʳץ ʤʘשʳʟʳ ʙʘʨ ʞʦʣʜʘʨ ײץʨʘʡʜʳ [3].  

ʊʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨ ʥʝʛʽʟʽʥʝʥ ʆʨʪʘ ɸʟʠʷ ʨʝʩʧʫʙʣʠʢʘʣʘʨʳ, ʈʝʩʝʡ ʞᴅʥʝ פʳʪʘʡ 

ʘʨʘʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʘʣʪʳ ʭʘʣʳץʘʨʘʣʳץ ʘʚʪʦʤʦʙʠʣʴ ʤʘʨʰʨʫʪʪʘʨʳ 

 :ץʳʣʳ ᴇʪʝʜʽ, ʦʣʘʨʜʳ ʘʪʘʧ ʢʝʪʝʪʽʥ ʙʦʣʩʘץʳ ʘʨסʘʫʤʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

¶ "ʊʘʰʢʝʥʪ - ʐʳʤʢʝʥʪ - ʊʘʨʘʟ - ɸʣʤʘʪʳ - ʍʦʨʛʦʩ" 

¶ "ʐʳʤʢʝʥʪ - rפ ʟʳʣʦʨʜʘ - ɸץʪᴇʙʝ - ʆʨʘʣ - ʉʘʤʘʨʘ" 

¶ çɸʣʤʘʪʳ ï פʘʨʘסʘʥʜʳ ï ɸʩʪʘʥʘ ï ʇʝʪʨʦʧʘʚʣè 

¶ çɸʩʪʨʘʭʘʥʴ ï ɸʪʳʨʘʫ ï ɸץʪʘʫ ï ʛʨ. ʊʫʨʢʤʝʥʠʩʪʘʥè 
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¶ çʆʤʩʢ-ʇʘʚʣʦʜʘʨ-ʉʝʤʝʡ-ʄʘʡץʘʧʰʘסʘʡè 

¶ çʅײʨ-ʉײʣʪʘʥ ð פʦʩʪʘʥʘʡ ð ʏʝʣʷʙʠʥʩʢ ð ɽʢʘʪʝʨʠʥʙʫʨʛè. 

ɼᴅʣʽʟʜʝʨ ʙʦʡʳʥʰʘ ץʦʟסʘʣʳʩ ץʘʨץʳʥʜʳʣʳסʳ ʪᴅʫʣʽʛʽʥʝ 0,9-ʜʘʥ 4,6 ʤʳש ʘʚʪʦʤʦʙʠʣʴʛʝ 

ʜʝʡʽʥ ʘʫʳʪץʠʜʳ. ɽװ שʣʢʝʥ ץʦʟסʘʣʳʩ ʢᴇʣʝʤʽ 1, 3 ʞᴅʥʝ 6 ʜᴅʣʽʟʜʝʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

-ʨײʩʪʽʢ" (ʅװʪשʆ-ץʳʪʘʡ ʞʦʙʘʩʳ, "ʆʨʪʘʣʳפ ʳʪʪʘ ɹʘʪʳʩ ɽʫʨʦʧʘ-ɹʘʪʳʩץʘʟʽʨʛʽ ʫʘפ

ʉײʣʪʘʥ-ɸʣʤʘʪʳ), "ʆʨʪʘʣʳץ-ʐʳסʳʩ" (ʅײʨ-ʉײʣʪʘʥ-ᴆʩʢʝʤʝʥ), "ʆʨʪʘʣʳץ-ɹʘʪʳʩ" (ʅײʨ-

ʉײʣʪʘʥ-ɸץʪᴇʙʝ, ɸʪʳʨʘʫ-ɸץʪʘʫ), ɸʣʤʘʪʳ-ᴆʩʢʝʤʝʥ, פʘʨʘסʘʥʜʳ  ɾʝʟץʘʟסʘʥ-פʳʟʳʣʦʨʜʘ 

ʞᴅʥʝ ɸʪʳʨʘʫ-ɸʩʪʨʘʭʘʥʴ ʞʦʣ ʞʦʙʘʣʘʨʳ ʽʩʢʝ ʘʩʳʨʳʣʫʜʘ.  

ɯʨʽ ʞʦʙʘʥʳ ʽʩʢʝ ʘʩʳʨʫ ï "ɹʘʪʳʩ ɽʫʨʦʧʘ-ɹʘʪʳʩ פʳʪʘʡ" ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽʢ 

ʜᴅʣʽʟʽʥ ץʘʡʪʘ ʞʘשʘʨʪʫ פʘʟʘץʩʪʘʥʥʳש ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫ װʰʽʥ װʣʢʝʥ ʤʘשʳʟסʘ ʠʝ. 

"ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ï ʄᴅʩʢʝʫ ï ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ï פʘʟʘʥ ï ʆʨʳʥʙʦʨ ï ɸץʪᴇʙʝ ï 

 ʨʽʤʰʽ ï ʃʘʥʴʯʞʦʫ ïת ʘʩ ïסʦʨפ ʦʨʜʘʡ ï ɸʣʤʘʪʳ ïפ ʳʟʳʣʦʨʜʘ ï ʐʳʤʢʝʥʪ ï ʊʘʨʘʟ ïפ

ʏʞʵʥʯʞʦʫ ï ʃʷʥʴʶʥʴʛʘʥ" ʙʘסʳʪʳ ʙʦʡʳʥʰʘ ʜᴅʣʽʟʜʽײ שʟʳʥʜʳסʳ 8 445 ʢʤ, ʦʥʳש ʽʰʽʥʜʝ 

ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʳש ʘʫʤʘסʳ ʙʦʡʳʥʰʘ 2 233 ʢʤ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʙʦʡʳʥʰʘ 2 

787 ʢʤ, 3346 ʢʤ ï פʍʈ [4]. 

ɸʪʘʣסʘʥ ʞʦʙʘʥʳש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ פʳʪʘʡʜʘʥ ɽʫʨʦʧʘסʘ ʪʘʫʘʨ ʞʝʪʢʽʟʫ ʤʝʨʟʽʤʽʥ 

 ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ (ʰʘʤʘʤʝʥ 99%) שʳʥʥʳסʥʽ ʪʨʘʥʟʠʪʪʽʢ ʘװʛʽʥʛʽ ʢװʘʨʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹץʳʩץ

 .ʟʝʛʝ ʘʩʳʨʳʣʘʜʳװʞ (ʽʟ ʞʦʣʳשʩʪʽʢ ʪʝװʪשʦ) ʽʟ ʞʦʣʳʤʝʥשʳʥ ʘʡʥʘʣʳʧ ᴇʪʽʧ, ʪʝסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɸʟʠʷ-ʊʳʥʳץ ʤײʭʠʪʳ ᴇשʽʨʽʥʝʥ ɽʫʨʦʧʘסʘ פʘʟʘץʩʪʘʥ ʘʨץʳʣʳ ʪʨʘʥʟʠʪʪʽʢ 

ʙʘסʳʪ ʪʝשʽʟ ʞʦʣʳʥʘʥ ᴅʣʜʝץʘʡʜʘ ץʳʩץʘ. ʄʘʤʘʥʜʘʨʜʳש ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ ʉʫʵʮ ʢʘʥʘʣʳ 

ʘʨץʳʣʳ ʞװʢʪʝʨʜʽ ʪʝשʽʟʙʝʥ ʞʝʪʢʽʟʫ 45 ʢװʥʜʽ, ʘʣ פʘʟʘץʩʪʘʥ ʘʨץʳʣʳ ʘʚʪʦʤʦʙʠʣʴ ʢᴇʣʽʛʽʤʝʥ  - 

11 ʢװʥʜʽ ʘʣʘʜʳ. 

2018 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ɸʪʳʨʘʫ-ɸʩʪʨʘʭʘʥʴ ʞʦʣʳʥ ץʘʡʪʘ ʞʘשʘʨʪʫ ʞʦʩʧʘʨʣʘʥסʘʥ 

ʙʦʣʘʪʳʥ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ɾʦʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ ʊײʞʳʨʳʤʜʘʤʘʩʳʥʘ 

ʩᴅʡʢʝʩ ɸʪʳʨʘʫ ʦʙʣʳʩʳ "ɸʩʪʨʘʭʘʥʴ ʈʝʩʝʡ ʰʝʢʘʨʘʩʳ ï ɸʪʳʨʘʫ ï ɸץʪʘʫ ï ʊװʨʢʤʝʥʩʪʘʥ 

ʰʝʢʘʨʘʩʳ" ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʜᴅʣʽʟʜʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ. ɼᴅʣʽʟ "ɸʩʪʨʘʭʘʥʴ ï ʄᴅʩʢʝʫ ï 

ʍʝʣʴʩʠʥʢʠ"ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʜᴅʣʽʟʽʤʝʥ ץʦʩʳʣʘʜʳ. ʆשʪװʩʪʽʢʢʝ ץʘʨʘʡ ʦʣ ɸץʪʘʫ ʧʦʨʪʳ 

ʘʨץʳʣʳ ʞᴅʥʝ ʦʜʘʥ ᴅʨʽ ʊװʨʢʽʤʝʥʩʪʘʥ ʰʝʢʘʨʘʩʳʥʘ ʜʝʡʽʥ ᴇʪʝʜʽ. ɹײʣ ʢᴇʣʽʢ ʜᴅʣʽʟʽ ʜʘʤʳʧ ʢʝʣʝ 

ʞʘʪץʘʥ ʂʘʩʧʠʡ ᴇשʽʨʽʥʽש ɸץʪʘʫ ʧʦʨʪʳʤʝʥ, ʤײʥʘʡ ᴇʥʜʽʨʝʪʽʥ ʘʫʜʘʥʜʘʨʤʝʥ ʞᴅʥʝ ʈʝʩʝʡ ʤʝʥ 

ʆʨʪʘʣʳץ ɸʟʠʷסʘ ʰʳסʫʤʝʥ ʙʘʡʣʘʥʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

"ʆʨʪʘʣʳץ-ɹʘʪʳʩ" ʢᴇʣʽʢ ʜᴅʣʽʟʽ "ɹʘʪʳʩ ɽʫʨʦʧʘ-ɹʘʪʳʩ פʳʪʘʡ" ʭʘʣʳץʘʨʘʣʳץ ʜᴅʣʽʟʽʥ 

ʢʝʩʽʧ ᴇʪʝʪʽʥ "ʅײʨ-ʉײʣʪʘʥ-ɾʘʥʪʝʢʝ-ɽʛʽʥʜʽʢᴇʣ-ɸʨץʘʣʳץ-ɸʤʘʥʛʝʣʜʽ-ʊʦʨסʘʡ-ʓʨסʳʟ-ʐʘʣץʘʨ-

 ʳʩʪʘʫסשʪᴇʙʝ, ɸʪʳʨʘʫ ʞᴅʥʝ ʄʘץʦʩʪʘʥʘʡ, ɸפ ,ʤʦʣʘץʪʘʫ"ɸץʘʰ-ɼʦʩʩʦʨ ï ɹʝʡʥʝʫ-ɸסʘʥʜʳʘפ

ʦʙʣʳʩʪʘʨʳ ʙʦʡʳʥʰʘ ʰʘʤʘʤʝʥ 2511 ʢʤ ײץʨʘʡʜʳ. ɹײʣ "ɹʘʪʳʩ ɽʫʨʦʧʘ ï ɹʘʪʳʩ פʳʪʘʡ 

"ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʣʽʟʽ ʙʦʡʳʥʰʘ ʜʘ," ʆʨʪʘʣʳץ-ɹʘʪʳʩ "ʜᴅʣʽʟʽ ʙʦʡʳʥʰʘ ʜʘ ʈʌ ʤʝʥ 

ʊװʨʢʽʤʝʥʩʪʘʥʥʳש ʆʨʘʣ ʞᴅʥʝ ʉʽʙʽʨ ʬʝʜʝʨʘʣʜʳץ ʦʢʨʫʛʪʝʨʽʥʝ ʰʳסʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɽʫʨʘʟʠʷʣʳץ ʵʢʦʥʦʤʠʢʘʣʳץ ʦʜʘץʪʳ ʜʘʤʳʪʫʤʝʥ ʙʽʨʛʝ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʣʽʟʜʝʨʜʽ 

ʞʘסשʳʨʪʫ 

(ʈʝʩʝʡ, ɹʝʣʘʨʫʩʴ, פʘʟʘץʩʪʘʥ, ɸʨʤʝʥʠʷ ʞᴅʥʝ פʳʨסʳʟʩʪʘʥ) ʤʝʤʣʝʢʝʪʘʨʘʣʳץ ʞᴅʥʝ 

ʩʘʫʜʘ ץʘʪʳʥʘʩʪʘʨʳʥ ʢʝשʝʡʪʫ ʞᴅʥʝ ʪʝʨʝשʜʝʪʫ װʰʽʥ װʣʢʝʥ ʤװʤʢʽʥʜʽʢʪʝʨ ʞʘʩʘʡʜʳ. ɹײʜʘʥ 

ʙʘʩץʘ, "ʆʨʪʘʣʳץ-ɹʘʪʳʩ" ʜᴅʣʽʟʽʥ ʨʝʢʦʥʩʪʨʫʢʮʠʷʣʘʫ ʞʦʙʘʩʳʥ ʽʩʢʝ ʘʩʳʨʫ ʂʘʩʧʠʡ ʘʡʤʘסʳʥʘ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʫסʪʘʨʳʥʘ ʰʳץʥʘʨʳ שʳʩ ʝʣʜʝʨʽʥʽסʩʪʽʢ-ʰʳװʪשʳʪʘʡ, ʈʝʩʝʡ ʞᴅʥʝ ʦפ

ɸʟʠʷ, ᴇʡʪʢʝʥʽ ʦʣ "ɹʘʪʳʩ ɽʫʨʦʧʘ ð ɹʘʪrʩ פʳʪʘʡ" ʢᴇʣʽʢ ʜᴅʣʽʟʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. 

ʂᴇʣʽʢ ʣʦʛʠʩʪʠʢʘʩʳ-ᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʥʳש ʝש ʪʠʽʤʜʽ ʩʝʛʤʝʥʪʪʝʨʽʥʽש ʙʽʨʽ. ɼʘʤʳסʘʥ 

ʝʣʜʝʨʜʝ ʢᴇʣʽʢ ʣʦʛʠʩʪʠʢʘʩʳʥʳש ʞʘʣʧʳ ɾɯᴆ-ʜʝʛʽ װʣʝʩʽ 13-14% - סʘ ʞʝʪʝʜʽ. פʘʟʘץʩʪʘʥʜʘ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ 2017 ʞʳʣʳ 8% - ʜʳ ײץʨʘʜʳ. פʘʟʘץʩʪʘʥʥʳש ʢᴇʣʽʢ ʩʝʢʪʦʨʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש 

ʙʽʨʽ ʜʘʤʳסʘʥ ʝʣʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ ʣʦʛʠʩʪʠʢʘʣʳץ ʰʳסʳʥʜʘʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʄᴅʩʝʣʝʥ, ʙװʛʽʥʜʝ פʘʟʘץʩʪʘʥʜʘ ʪʘʩʳʤʘʣʜʘʫ ʰʳסʳʥʜʘʨʳʥʳװ שʣʝʩʽ ʞʝʪʢʽʟʽʣʝʪʽʥ 

ʪʘʫʘʨʣʘʨʜʳש ʪװʧʢʽʣʽʢʪʽ ײץʥʳʥʘʥ 25% ð סʘ ʞʝʪʫʽ ʤװʤʢʽʥ, ʘʣ ʦʨʪʘʰʘ ᴅʣʝʤʜʽʢ ʢᴇʨʩʝʪʢʽʰ 

11% ð ʜʳ, פʳʪʘʡʜʘ ð 14% - ʜʳ, ɽʫʨʦʧʘʣʳץ ʆʜʘץʪʘ-11% - ʜʳ, ɸפʐ-ʪʘ ʞᴅʥʝ ʂʘʥʘʜʘʜʘ-

10% - ʜʳ ײץʨʘʡʜʳ. ɹײʣ פʘʟʘץʩʪʘʥʥʳש ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʪʦʟסʘʥʳʥ ʞᴅʥʝ ʝʩʢʽʨʛʝʥ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

206 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʩʝʙʝʙʽʥʝʥ ʢᴇʧʪʝʛʝʥ ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʪʠʽʤʩʽʟʜʽʛʽʥ 

ʘʡסʘץʪʘʡʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ פʘʟʘץʩʪʘʥ ʵʢʦʥʦʤʠʢʘʩʳ ʜʘʤʳסʘʥ ʝʣʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ʝʢʽ ʝʩʝ װʣʢʝʥ 

ʢᴇʣʽʢ ʞװʢʪʝʤʝʩʽʥ ʢᴇʪʝʨʫʛʝ ʤᴅʞʙװʨ.  

ʆʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ-פʘʟʘץʩʪʘʥʥʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝץ ʡʝʩʽʥʝ ʢʽʨʽʛʫʽʥװʢᴇʣʽʢ ʞ ץʘʨʘʣʳץʭʘʣʳ שʦʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ, ʩʦʥʜʘʡ-ʘץ

ʝʣʜʽש ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥ ʽʩʢʝ ʘʩʳʨʫ. ʄᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ɽʣʜʽש ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ 

ʞʘסשʳʨʪʫ ʞᴅʥʝ ʦʥʳש ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʞװʡʝʩʽʥʝ ʢʽʨʽʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ץʘʞʝʪ. 

ɹװʛʽʥʜʝ ᴅʣʝʤ 600-ʜʝʥ ʘʩʪʘʤ ʤʝʤʣʝʢʝʪʘʨʘʣʳץ ʰʝʢʘʨʘʤʝʥ ʙᴇʣʽʥʛʝʥ. ʊʠʽʩʽʥʰʝ, 

ʪʨʘʥʟʠʪʪʽʢ ץʳʟʤʝʪʪʝʨʛʝ ʩײʨʘʥʳʩ ʘʨʪʳʧ, ץʳʟʤʝʪ ʥʘʨʳסʳ ʢʝשʝʶʜʝ. 

ʊʨʘʥʟʠʪ ʢᴇʣʝʤʽ ʢᴇʣʽʢ ʜʘʤʫʳʥʳײ שʣʪʪʳץ ʜʝשʛʝʡʽʥ ʞᴅʥʝ ʦʥʳש ʭʘʣʳץʘʨʘʣʳץ ʙᴅʩʝʢʝʛʝ 

 .ʘʙʽʣʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽץ

 ʜʘ ʪʨʘʥʟʠʪשʛʽʥʛʽ ʪʘװʳ ʦʨʘʩʘʥ ʟʦʨ. ɹסʙʦʣʘʰʘ שʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥʽ שʩʪʘʥʥʳץʘʟʘפ

ʢᴇʣʝʤʽ ᴅʣʝʫʝʪʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʪʝ ʪᴇʤʝʥ. פʘʟʘץʩʪʘʥʥʳש ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽ ʞʳʣʳʥʘ 

ʰʘʤʘʤʝʥ 2-2,5 ʤʠʣʣʠʘʨʜ ɸפʐ ʜʦʣʣʘʨʳʥʘ ʙʘסʘʣʘʥʳʧ ʦʪʳʨ. ɽʥʜʽ ʨʝʩʧʫʙʣʠʢʘ ʽʩ ʞװʟʽʥʜʝ 

800 ʤʠʣʣʠʦʥ ɸפʐ ʜʦʣʣʘʨʳʥ ʘʣʘʜʳ. ʗסʥʠ, ᴅʣʝʫʝʪ ʪʘʫʩʳʣʤʘסʘʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

 ʳʪʘʡ ʤʝʥ ʆʨʪʘפ ,ʳʥʜʘʨʳ ʈʝʩʝʡ ʤʝʥ ʆʨʪʘ ɸʟʠʷסʳʣʳ ʥʝʛʽʟʛʽ ʢᴇʣʽʢ ʘץʩʪʘʥ ʘʨץʘʟʘפ

ɸʟʠʷ ʘʨʘʩʳʥʜʘסʳ ᴇשʽʨʣʽʢ ʪʨʘʥʟʠʪʪʽ ץʘʤʪʠʜʳ. ʆשʪװʩʪʽʢ-ʐʳסʳʩ ɸʟʠʷ ʝʣʜʝʨʽ ʤʝʥ ʈʝʩʝʡ, 

ɽʫʨʦʧʘ ʤʝʤʣʝʢʝʪʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʪʨʘʥʟʠʪ ʽʩ ʞװʟʽʥʜʝ ʠʛʝʨʽʣʤʝʛʝʥ. 

ɾᴇʥʝʣʪʫ ʝʣʜʝʨʽ ʙʦʡʳʥʰʘ ʪʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨ ײץʨʳʣʳʤʳʥʜʘסʳ ʥʝʛʽʟʛʽ װʣʝʩʪʽ 

ʈʝʩʝʡ ʘʣʘʜʳ, ʦʥʳװ שʣʝʩʽ 50% - סʘ ʞʝʪʝʜʽ. פʳʪʘʡ ʪʨʘʥʟʠʪʪʽʢ ʞװʢʪʝʨʜʽש ʞʘʣʧʳ ʢᴇʣʝʤʽʥʽש 

30% ï ʳʥ, ʘʣ ᴆʟʙʝʢʩʪʘʥ ʰʘʤʘʤʝʥ 10% - ʳʥ ײץʨʘʡʜʳ. 

 ץʥʝʛʽʟʛʽ ʝʣʜʝʨʽ - ʆʨʪʘʣʳ שʳʥʜʘʨʳʥʳסʢ ʘװʳʣʳ ᴇʪʝʪʽʥ ʪʨʘʥʟʠʪʪʽʢ ʞץʩʪʘʥ ʘʨץʘʟʘפ

ɸʟʠʷ ʝʣʜʝʨʽ - 87% (ᴆʟʙʝʢʩʪʘʥ - 36%, פʳʨסʳʟʩʪʘʥ - 19%, ɸʫסʘʥʩʪʘʥ - 13%, ʊᴅʞʽʢʩʪʘʥ - 

11%, ʊװʨʽʢʤʝʥʩʪʘʥ - 8%), ʘʣ ʈʝʩʝʡ ʤʝʥ פʳʪʘʡ - 5% - ʜʘʥ (90% ʞᴇʥʝʣʪʫ ʞᴅʥʝ 84% 

ʪʘסʘʡʳʥʜʘʫ-ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨ). 

ᴆשʽʨʣʽʢ ʪʨʘʥʟʠʪʪʽש ᴅʣʝʫʝʪʽ ʟʦʨ. פʘʟʘץʩʪʘʥʥʳש ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥ ʥʳסʘʡʪʫʜʳש 

ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ ɽʆ ʤʝʥ פʳʪʘʡ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʩʘʫʜʘʥʳץ שʘʨץʳʥʜʳ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ 

ʢᴇʣʝʤʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʘʨʘʧʰʳʣʘʨ פʳʪʘʡ ʤʝʥ ɽʫʨʦʧʘʣʳץ ʆʜʘץ ʘʨʘʩʳʥʜʘסʳ ʩʳʨʪץʳ 

ʩʘʫʜʘ ʢᴇʣʝʤʽ 2020 ʞʳʣסʘ ץʘʨʘʡ 780 ʤʣʨʜ. ɹײʣ ʨʝʪʪʝ ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ פʳʪʘʡ ʤʝʥ ɽʫʨʦʧʘ 

ʘʨʘʩʳʥʜʘסʳ ʞװʢ ʪʘʩʳʤʘʣʜʘʨʳʥʳװ שʣʝʩʽ 170 ʤʣʥ ʪʦʥʥʘסʘ ʜʝʡʽʥ ʘʨʪʘʜʳ. ɽʫʨʦʦʜʘץ ʝʣʜʝʨʽ 

ʤʝʥ ɸʟʠʷ-ʊʳʥʳץ ʤײʭʠʪʳ ᴇשʽʨʽ ʘʨʘʩʳʥʜʘ ʞʳʣ ʩʘʡʳʥ 6 ʤʣʥ-סʘ ʞʫʳץ ʢʦʥʪʝʡʥʝʨ 

ʪʘʩʳʤʘʣʜʘʥʘʜʳ. 

-ʩʪʽʢװʪשʨʳʣʳʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʆײץʢᴇʣʽʢ ʠʥʬʨʘ שʩʪʘʥʥʳץʘʟʘפ

ʐʳסʳʩ ɸʟʠʷʜʘʥ ʥʝʤʝʩʝ פʳʪʘʡʜʘʥ ɽʫʨʦʧʘסʘ ʪʨʘʥʟʠʪʪʽ ײʡʳʤʜʘʩʪʳʨʫ ʢʝʟʽʥʜʝ 3-ʪʝʥ ʘʩʪʘʤ 

ʝʣʜʽש ʪʘʩʳʤʘʣʜʘʨʳʥʘ ץʘʪʳʩʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʦʩʳʤʰʘ ץʠʳʥʜʳץʪʘʨ ʪʫʳʥʜʘʡʜʳ. ɹײʣ 

ʢᴇʧʪʝʛʝʥ ʰʝʢʘʨʘʣʘʨʜʳ ʢʝʩʽʧ ᴇʪʫ, ʞʦʣʜʳש ʝʢʽ ʝʩʝ ᴇʟʛʝʨʫʽ, ײפʞʘʪʪʘʫʜʳץ שʠʳʥʜʳסʳ, 

ʪʘʨʠʬʪʝʨʜʽ ʝʩʝʧʪʝʫ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʩʫʽ, ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ ʢᴇʣʽʢʪʽש ʥʦʨʤʘʪʠʚʪʽʢ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ װʡʣʝʩʪʽʨʫ ʞᴅʥʝ ʙʘʩץʘʣʘʨ ʩʠʷץʪʳ ʢʝʜʝʨʛʽʣʝʨ ʦʨʳʥ ʘʣʘʜʳ.  

ʊʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʨסʘ ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ʞʝʪʽʣʜʽʨʫʜʽש ʤʘשʳʟʜʳ 

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʽʨʽ ʪʽʢʝʣʝʡ ץʘʣʳʧʪʘʩʘʪʳʥ ʪײʨʘץʪʳ ʢʦʥʪʝʡʥʝʨʣʽʢ ʧʦʝʟʜʘʨ ץʦʟסʘʣʳʩʳʥʳש 

ʘʰʳʣʫʳ ʙʦʣʜʳ. 

2005 ʞʳʣʳ "ɸʣʤʘʪʳ-ɸץʪʘʫ-ɹʘʢʫ-ʇʦʪʠ"ʙʽʨʽʥʰʽ ʢʦʥʪʝʡʥʝʨʣʽʢ ʧʦʡʳʟʳ ʽʩʢʝ ץʦʩʳʣʜʳ. 

ʂʝʡʽʥ: ɹʘʣʪʠʢʘ-ʊʨʘʥʟʠʪ (ɹʘʣʪʠʷ-פʘʟʘץʩʪʘʥ/ʆʨʪʘ ɸʟʠʷ) ʞᴅʥʝ ץʘʟʘץʩʪʘʥʜʳץ ɺʝʢʪʦʨ (ɹʨʝʩʪ-

ɸʣʤʘʪʳ-ʊʘʰʢʝʥʪ). 

ʊʨʘʥʟʠʪʪʽʢ ʞװʢ ʪʘʩʳʤʘʣʜʘʨʳʥʳש ʞʘʣʧʳ ʢᴇʣʝʤʽ ʙʘʨʣʳץ ʥװʢʪʝʣʝʨʜʝʥ ʙʘʨʣʳץ 

ʪʘʩʳʤʘʣʜʘʥסʘʥ ʪʦʥʥʘ ʞװʢʪʽ ʞʠʳʥʪʳץʪʘʫ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ: 

 

ʈ = ʈ1 + ʈ2 + é  = ʈn                                                           (1) 

 

ʄײʥʜʘסʳ ʈ1, ʈ2 ...ʈn  ʙײʣ 1-ʰʽ, 2-ʰʽ, n-ʰʽ  ʧʫʥʢʪʪʝʨʜʝʥ ʞʽʙʝʨʽʣʛʝʥ  ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ 

ʢʝʟʝשʽʥʜʝʛʽ ʞװʢʪʽש ʤᴇʣʰʝʨʽ (ʪʦʥʥʘʤʝʥ). 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

207 

1-ʢʝʩʪʝʜʝ ʢᴇʣʽʢ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ ʞװʢ ʪʨʘʥʟʠʪʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 1. ʂᴇʣʽʢ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ ʪʨʘʥʟʠʪʪʽʢ ʞװʢ ʪʘʩʳʤʘʣʜʘʨʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ. 

 

ʊʨʘʥʟʠʪ ᴆʣʰʝʤ 

ʙʽʨʣʽʢ 

2013 2014 2016 2017 2020 

 ʩʪʘʥץʘʟʘפ

ʈʝʩʧʫʙʣʠʢʘʩʳ ʘʨץʳʣʳ 

ʞʘʣʧʳ ʪʨʘʥʟʠʪ 

 

 

ʤʠʣʣʠʦʥ 

ʪʦʥʥʘ 

18,3 18,4 23,9 25,9 37,3 

ʊʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ 

ʙʦʡʳʥʰʘ 

16,5 16,8 20,8 22,7 32,3 

ʘʚʪʦʤʦʙʠʣʴ ʢᴇʣʽʛʽ 

ʙʦʡʳʥʰʘ 

1,58 1,6 2,4 2,9 3,6 

ʪʝשʽʟ ʢᴇʣʽʛʽ ʙʦʡʳʥʰʘ 0,13 0,1 0,6 0,8 1,5 

 

ʂᴇʨʽʧ ʦʪʳʨסʘʥʳʤʳʟʜʘʡ, ʤʝʤʣʝʢʝʪʪʽש ʢᴇʣʽʢ ʩʘʣʘʩʳʥʘ ץʦʡסʘʥ ʤʽʥʜʝʪʪʝʨʽ ʘʫץʳʤʜʳ. 

ɹײʣ ᴇʩʫ 2020 ʞʳʣʳ ʝʢʽ ʝʩʝ ʘʨʪʳʧ, ʢʝʡʽʥʥʝʥ ʞʳʣʳʥʘ 50 ʤʠʣʣʠʦʥ ʪʦʥʥʘסʘ ʜʝʡʽʥ ʘʨʪʘʜʳ. ɸʣ 

2050 ʞʳʣסʘ ץʘʨʘʡ 10 ʝʩʝ ײʣסʘʡʪʫ ʤʽʥʜʝʪʽ ʪײʨ. 

 ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘ שʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥ ʽʩʢʝ ʘʩʳʨʫ ʨʝʩʧʫʙʣʠʢʘʥʳ שʩʪʘʥʥʳץʘʟʘפ

ʩʘʣʘʩʳʥʘ ʥʝʛʽʟʛʽ ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʜᴅʣʽʟʜʝʨʽʥʝ ʞʦסʘʨʳ ʠʥʪʝʛʨʘʮʠʷʥʳ, ʦʥʳש ʽʰʽʥʜʝ 

ʞװʢʪʝʨʜʽש ʙᴇʣʽʥʫʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʘסʳʤʜʘʨʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʊʨʘʥʟʠʪʪʽש ᴇʩʫʽʥʽש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʳ ʤʝʥ ʰʘʨʘʣʘʨʳ: 

 ʢᴇʣʝʤʽʥ ʘʨʪʪʳʨʫ שʢʪʝʨʜʽװʳ ʪʨʘʥʟʠʪʪʽʢ ʞסʳʪʘʡ ʤʝʥ ɽʆ ʘʨʘʩʳʥʜʘפ ¶

ʤʘץʩʘʪʳʥʜʘ ץʘʟʘץʩʪʘʥʜʳץ ʢᴇʣʽʢ ʜᴅʣʽʟʜʝʨʽʥ ʪʘʥʳʤʘʣ ʝʪʫ 

¶ ɼᴅʣʽʟʜʝʨʜʽ ʞװʡʝʣʽ ʙʘʩץʘʨʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʤʘץʩʘʪʪʳ 

ʜʘʤʳʪʫ. ɹʽʨʽʥʰʽʜʝʥ, ʤʘʛʠʩʪʨʘʣʜʳץ ʞʦʣʜʘʨʜʳס - 60% שʘ ʜʝʡʽʥʛʽ ʪʦʟʫʳʥ ʞᴅʥʝ ץʘʨʘʞʘʪʪʳש 

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʭʘʣʳץʘʨʘʣʳץ ʜᴅʣʽʟʜʝʨʜʽש ʪʝʤʽʨ ʞʦʣʜʘʨʳʥʘ ץʘʨʘʞʘʪ 

ʞʽʙʝʨʫ 

¶ ʂʝʜʝʥ ʦʜʘסʳ ʝʣʜʝʨʽʥʽש ɽʫʨʦʧʘסʘ ʪʘʫʘʨʣʘʨ ʪʨʘʥʟʠʪʽʥ ײʣסʘʡʪʫ ʞᴇʥʽʥʜʝʛʽ ʢװʰ-

ʞʽʛʝʨʜʽ װʡʣʝʩʪʽʨʫ ʞᴅʥʝ ʳץʧʘʣʜʘʩʪʳʨʫ. ɹʽʨʽʥʰʽ ץʘʜʘʤ - ʙʽʨʣʝʩʢʝʥ ʢᴇʣʽʢʪʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ 

ʢʦʤʧʘʥʠʷ ײץʨʫ 

 ʪᴅʩʽʣʜʝʨʽʥ ᴅʟʽʨʣʝʫ ץʦʨʪʘ שʡʳʤʜʘʩʪʳʨʫʜʳײ ʪʨʘʥʟʠʪʽʥ שʘʪʳʩʫʰʳ ʝʣʜʝʨʜʽפ ¶

¶ ʃʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽש ʩʘʧʘʩʳ ʤʝʥ ʤᴅʜʝʥʠʝʪʽʥ ʘʨʪʪʳʨʫ, "5ʉ" 

 - ʘʫʽʧʩʽʟʜʽʢץ ,ץʪʳʣʳץʨʘײʪ ,ץʥʳ, ʩʝʨʚʠʩ, ʞʳʣʜʘʤʜʳײץ - ʠʜʘʪʳʥ ʞʦʩʧʘʨʣʳ ʝʥʛʽʟʫסʘץ

ʢʣʠʝʥʪʪʝʨʛʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʽ5 ש ʤʽʥʜʝʪʪʽ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ 

¶ ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ ʟʘʤʘʥʘʫʠ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ 

ʦʨʪʘʣʳץʪʘʨʜʳש ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʞʝʣʽʣʝʨʽʥ ײץʨʫ 

¶ ʐʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ʠʢʝʤʜʽ ʪʘʨʠʬʪʽʢ ʩʘʷʩʘʪʪʳ ץʦʣʜʘʫ 

ʊʨʘʥʟʠʪʪʽʢ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʞװʨʛʽʟʫʜʽש ᴅʢʽʤʰʽʣʽʢ ʨᴅʩʽʤʜʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ                  

ʘʨʪʪʳʨʫ [4]. 

 ʘʚʪʦʤʦʙʠʣʴ ץʘʨʘʣʳץʳʣʳ ᴇʪʝʪʽʥ ʭʘʣʳץʳ ʘʨסʩʪʘʥ ʘʫʤʘץʘʟʘפ ,ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝפ

ʞʦʣʜʘʨʳ ʞʝʣʽʩʽʥ ʜʘʤʳʪʫʜʳץ שʦʣʜʘʥʳʩʪʘסʳ ʪײʞʳʨʳʤʜʘʤʘʩʳ װʰ ʙʘʩʳʤ ʙʘסʳʪ ʙʦʡʳʥʰʘ 

ʥʝʛʽʟʜʝʣʛʝʥ: ʈʝʩʝʡ, ɽʫʨʦʧʘ ʞᴅʥʝ ɹʘʣʪʳץ ʝʣʜʝʨʽ; פʳʪʘʡ, ɾʘʧʦʥʠʷ ʞᴅʥʝ ʆשʪװʩʪʽʢ-ʐʳסʳʩ 

ɸʟʠʷ ʝʣʜʝʨʽ; ʆʨʪʘ ɸʟʠʷ ʞᴅʥʝ ʂʘʚʢʘʟ ʝʣʜʝʨʽ, ʇʘʨʩʳ ʰʳסʘʥʘסʳ ʞᴅʥʝ ʊװʨʢʠʷ. ʆʩʳ 

ʙʘסʳʪʪʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʜʘ ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʜᴅʣʽʟʜʝʨʽ ײץʨʳʣסʘʥ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, 6 

ʪʝʤʽʨʞʦʣ ʜᴅʣʽʟʽ, 6 ɸʚʪʦʤʦʙʠʣʴ ʜᴅʣʽʟʽ ʞᴅʥʝ 4 ᴅʫʝ ʢᴇʣʽʢ ʜᴅʣʽʟʽ ʙʘʨ.ʍʘʣʳץʘʨʘʣʳץ 

 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ᴅʣʝʫʝʪʽʥʽץʘʟʘפ .ʪʘʣʜʳץʳʥʜʘ ʘʥʳסʨʝʩʧʫʙʣʠʢʘ ʘʫʤʘ ץʘʫʳʤʜʘʩʪʳץ

ʪʨʘʥʟʠʪʽʥ ʙʘסʘʣʘʫ ʢᴇʨʰʽ ʤʝʤʣʝʢʝʪʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ פʘʟʘץʩʪʘʥʥʳש ʥʝײסʨʣʳʤ ʘʰʳץ, 
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ʩʘʷʩʠ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳ ʤʝʤʣʝʢʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳʥʘ, ʥʘʨʳץʪʳץ 

 ʘ ʠʝסʪʘʨץʰʳʣʳץʨʫ ʞʦʣʳʥʜʘ ʙʘʨʳʥʰʘ ʽʣʛʝʨʽʣʝʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʨʪʳײץ ʘʪʳʥʘʩʪʘʨʜʳץ

ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɾɽʃɽɿʅʆɼʆʈʆɾʅʓʍ ʋʏɸʉʊʂʆɺ ʈɽʉʇʋɹʃʀʂʀ 

ʂɸɿɸʍʉʊɸʅ ʀ ʀʍ ʇʈʆʇʋʉʂʅɸʗ ʀ ʇʈʆɺʆɿʅɸʗ ʉʇʆʉʆɹʅʆʉʊʔ 

 

ɸϬʜʘʪʧʘ. ʄʘץʘʣʘ ʘʚʪʦʨʣʘʨʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʪʝʤʽʨʞʦʣ ʞʝʣʽʣʝʨʽʥʽש 

ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ, 

ʧʦʡʳʟʜʘʨʜʳש ʩʘʣʤʘץ ʥʦʨʤʘʩʳʥ ʰʝʢʪʝʡʪʽʥ ץʘʙʳʣʜʘʫ-ʞᴇʥʝʣʪʫ ʞʦʣʜʘʨʳʥʳש ʙʝʣʛʽʣʝʥʛʝʥ 

 .ʘʨʘʩʪʳʨʜʳץ ʪʘʣʫʳʥץʞʘʙʜʳ ץʪʝʭʥʠʢʘʣʳ שʨʘʤʥʳײץ ʳʰ ʞʳʣʞʳʤʘʣʳץʪʘʨʳʥ ʪʘʨʪץʟʳʥʜʳײ

ʉʦʥʜʘʡ-ʘפ ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʪʝʤʽʨ ʞʦʣʜʘʨʳʥʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʙʦʡʳʥʰʘ 

ʪʘʩʳʤʘʣʜʘʨʜʳץ שʦʣʤʘ-ץʦʣ ʞᴅʥʝ ץʘʞʝʪʪʽ ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽʥʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʨʘץʘʪʳʥʘʩʳ 

ʘʥʳץʪʘʣʜʳ. 

ʊϮʡʽʥʜʽ ʩϺʟʜʝʨ: ʚʘʛʦʥ ʘסʳʥʳ, ʪʘʩʳʤʘʣʜʘʫʜʳ ʤʘʨʰʨʫʪʪʘʫ, ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽ, ʚʘʛʦʥ 

ʘסʳʥʜʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ, ʪʝʤʽʨʞʦʣ ʞʝʣʽʩʽ, ʪʘʩʳʤʘʣʜʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, ʩʪʘʥʮʠʷ. 

ɸbstract. The authors of the article consider the main characteristics of increasing the 

efficiency of the carrying and carrying capacity of the railway lines of the Republic of 

Kazakhstan, the technical equipment of traction rolling stock, the established lengths of the 

receiving tracks limiting the weight rate of trains. And also the relative ratios of available and 

required capacity of transportation in the main directions of the railways of the Republic of 

Kazakhstan are determined. 

Keywords: car traffic, transportation routing, capacity, organization of car traffic, railway 

network, transportation technology, station. 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʟʥʦʡ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥʘ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʪʷʛʦʚʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʣʠʥ ʧʨʠʝʤʦʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʝʩʦʚʫʶ ʥʦʨʤʫ 

ʧʦʝʟʜʦʚ. ɸ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠ ̫ ʥʘʣʠʯʥʦʡ ʠ ʧʦʪʨʝʙʥʦʡ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʝʨʝʚʦʟʦʢ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʛʦʥʦʧʦʪʦʢ, ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʚʘʛʦʥʦʧʦʪʦʢʦʚ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʝʪʴ, ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʚʦʟʦʢ, ʩʪʘʥʮʠʷ. 
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ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʟʘʨʦʞʜʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʩʪʘʣʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ ʠ ʣʦʢʦʤʦʪʠʚʦʚ 

ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʦʡ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ʩʨʘʟʫ ʞʝ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʧʫʩʢʘ ʧʦʝʟʜʦʚ, 

ʚʘʨʠʘʥʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʩʪʘʥʮʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʦʧʪʠʤʘʣʴʥʳʭ ʚʝʩʦʚʳʭ ʥʦʨʤ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʠ ʧʦʣʝʟʥʦʡ ʜʣʠʥʳ ʧʨʠʝʤʦ-ʦʪʧʨʘʚʦʯʥʳʭ 

ʧʫʪʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʧʨʦʧʫʩʢʘ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʜʦʧʫʩʢʘʪʴ ʧʦʷʚʣʝʥʠʷ ʢʨʫʧʥʳʭ ʩʙʦʝʚ ʚ ʜʚʠʞʝʥʠʠ ʠʟ-ʟʘ ʩʢʦʧʣʝʥʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʧʘʨʢʘ 

ʚʘʛʦʥʦʚ ʥʘ ʦʪʜʝʣʴʥʳ ʧʦʣʠʛʦʥʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚ ʩʚʷʟʠ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʧʦʪʨʝʙʫʝʪʩʷ ʫʩʠʣʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʷʜʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ. ɺ ʩʦʟʜʘʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʙʫʜʫʪ 

ʚʘʨʠʘʥʪʳ ʫʩʠʣʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʦʜʥʦʧʫʪʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʚʦʟʤʦʞʝʥ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʝʞʝʛʦʜʥʦ ʤʝʣʢʠʤʠ ʧʘʨʪʠʷʤʠ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ. ʕʬʬʝʢʪ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʩʪʦʷ ʧʦʝʟʜʦʚ ʧʦʜ ʩʢʨʝʱʝʥʠʝʤ. ʊʘʢʞʝ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ, ʚʳʟʚʘʥʥʳʝ ʚʳʜʝʣʝʥʠʝʤ ʚ ʛʨʘʬʠʢʝ 

ʜʚʠʞʝʥʠʷ çʦʢʦʥè ʧʦ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʧʫʪʠ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʳʝ ʪʝʦʨʠʠ ʵʪʘʧʥʦʛʦ ʫʩʠʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʦʜʥʦʧʫʪʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ ʜʣʷ ʫʩʣʦʚʠʡ ʚʦʟʤʦʞʥʦʛʦ 

ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. ʆʜʥʘʢʦ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʠʡ 

ʵʬʬʝʢʪ ʦʪ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ  

ʨʘʙʦʪʳ ʠ ʟʘʜʝʨʞʝʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʚ ʩʣʫʯʘʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʨʦʧʫʩʢʘ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʦʧʫʩʢʝ 

ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʣʠʥʠʷʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʫʩʠʣʠʚʘʪʴ ʤʦʱʥʦʩʪʴ ʪʝʭ ʵʣʝʤʝʥʪʦʚ, ʛʜʝ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʙʫʜʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʦʧʫʩʢʝ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʧʦ 

ʩʪʳʢʦʚʳʤ ʧʫʥʢʪʘʤ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʂʘʟʘʭʩʪʘʥʘ ʠʤʝʝʪ ʚʩʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʙʘʟʫ ʠ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʲʝʤʘ 

ʧʝʨʝʚʦʟʦʢ (ʪʘʙʣʠʮʘ 1.1). 

 

ʊʘʙʣʠʮʘ 1.1 ʊʝʭʥʠʯʝʩʢʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ 

 

ʇʦʢʘʟʘʪʝʣʠ ɺʝʣʠʯʠʥʘ 

ʧʦʢʘʟʘʪʝʣʷ 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʜʣʠʥʘ, ʢʤ: 13597,1 

ʜʚʫʭʧʫʪʥʳʭ ʫʯʘʩʪʢʦʚ 4706,1 

ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ 3813,8 

ʫʯʘʩʪʢʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʤʠ ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ 9996,0 

ʈʘʟʚʝʨʥʫʪʘʷ ʜʣʠʥʘ, ʢʤ:    

ʛʣʘʚʥʳʭ ʧʫʪʝʡ 18400,0 

ʩʪʘʥʮʠʦʥʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʫʪʝʡ 6293,0 

ʈʘʟʜʝʣʴʥʳʝ ʧʫʥʢʪʳ, ʝʜ.: 721 

ʛʨʫʟʦʚʳʝ ʩʪʘʥʮʠʠ 364 

ʩʪʘʥʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʩʦʨʪʠʨʦʚʦʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 40 
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ʩʪʘʥʮʠʠ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 28 

ʩʪʘʥʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʧʦʯʪʦʡ 6 

ʃʦʢʦʤʦʪʠʚʥʳʡ ʧʘʨʢ, ʝʜ.: 1913,0 

ʵʣʝʢʪʨʦʚʦʟʳ 617,5 

ʪʝʧʣʦʚʦʟʳ 1241,5 

ʧʘʨʦʚʦʟʳ 54 

ʇʘʨʢ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ, ʝʜ.: 77029 

ʧʦʣʫʚʘʛʦʥʳ 28334 

ʢʨʳʪʳʝ 13263 

ʧʣʘʪʬʦʨʤʳ 10275 

ʮʠʩʪʝʨʥʳ 10399 

ʨʝʬʩʝʢʮʠʠ 1177 

ʧʨʦʯʠʝ 13581 

ʇʘʩʩʘʞʠʨʩʢʠʝ ʚʘʛʦʥʳ, ʝʜ.: 2094 

ʉʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʯʝʣ. 100262 

- ʇʨʠʤʝʯʘʥʠʝ: ʇʦ ʜʘʥʥʳʤ ʉʧʨʘʚʦʯʥʠʢʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ  ʦʩʥʘʱʝʥʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ 2002 ʛ. 

 

ɹʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚʳʝ ʪʘʨʠʬʳ ʥʘ ʧʝʨʝʚʦʟʢʫ 

ʛʨʫʟʦʚ ʜʝʣʘʶʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʣʦʚʠʥʘ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʂʘʟʘʭʩʪʘʥʘ (6700 ʢʤ) ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʯʝʪʳʨʝʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʢʦʨʠʜʦʨʦʚ. ɼʦʣʷ ʦʜʥʦʧʫʪʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʢʦʨʠʜʦʨʝ ʩʦʩʪʘʚʣʷʝʪ 56 %, ʚ ʉʨʝʜʥʝʘʟʠʘʪʩʢʦʤ - 43%, ʚ ʉʝʚʝʨʥʦʤ - 40%. ɿʘʧʘʜʥʳʡ 

ʢʦʨʠʜʦʨ ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʧʫʪʥʳʭ ʫʯʘʩʪʢʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ ʢʦʨʠʜʦʨʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʩʪʦʣʠʮʘ ʂʘʟʘʭʩʪʘʥʘ ï ʛ. ɸʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʫʟʣʳ ï 

ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ, ɾʝʟʢʘʟʛʘʥʩʢʠʡ, ɹʘʣʭʘʰʩʢʠʡ, ʂʦʢʰʝʪʘʫʩʢʠʡ. ʇʦ ʫʯʘʩʪʢʘʤ ʜʘʥʥʦʛʦ 

ʢʦʨʠʜʦʨʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʚʦ ʚʥʫʪʨʠʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʩʦʦʙʱʝʥʠʠ ʤʝʞʜʫ 

ʶʞʥʳʤʠ, ʚʦʩʪʦʯʥʳʤʠ ʠ ʩʝʚʝʨʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʨʝʩʧʫʙʣʠʢʠ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ (ʜʦ 

60%) ʝʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʇʦʷʚʣʝʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʧʘʨʢʘ ʚʘʛʦʥʦʚ ʧʝʨʝʜ ʢʦʥʝʯʥʳʤʠ ʧʫʥʢʪʘʤʠ ʥʘʟʥʘʯʝʥʠʷ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʣʠʪʝʣʴʥʳʭ ʟʘʜʝʨʞʝʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʭʫʜʰʘʣʦ ʨʘʙʦʪʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʩʝʡ ʩʪʨʘʥʳ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ ʂʘʟʘʭʩʪʘʥʘ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʨʘʟʚʠʪʘ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 5719 ʢʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʜʣʠʥʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʪʦʛʜʘ ʢʘʢ ʚ ʚʦʩʪʦʯʥʳʭ, ʟʘʧʘʜʥʳʭ  ʠ ʶʞʥʳʭ ʦʙʣʘʩʪʷʭ ʨʝʩʧʫʙʣʠʢʠ 

ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 2460, 2438 ʠ 2264 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 1.1). ɹʦʣʝʝ 300 ʢʤ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʚʝʜʝʥʠʠ ɸʆ çʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʧʘʥʠʷ çפʘʟʘץʩʪʘʥ 

ʪʝʤʽʨ ʞʦʣʳè, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʂʳʨʛʳʟʩʪʘʥʘ. 

ʂʘʟʘʭʩʪʘʥ ʩ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʥʫʪʨʠ ʤʘʪʝʨʠʢʘ, ʚ ʮʝʥʪʨʝ 

ɽʚʨʘʟʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʩʦʩʝʜʝʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʯʝʨʝʟ 

ʪʝʨʨʠʪʦʨʠʶ ʩʪʨʘʥʳ ʧʨʦʭʦʜʷʪ ʊʨʘʥʩʘʟʠʘʪʩʢʘʷ ʠ ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʤʘʛʠʩʪʨʘʣʠ. 

ʀʤʝʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʛʫʩʪʦʪʫ (ʪʘʙʣʠʮʘ 1.2), ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʝʪʴ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʦʝʜʠʥʷʝʪ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʚʩʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʠ ʚʳʩʦʢʦʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʯʪʦ ʠ ʦʙʲʷʩʥʷʝʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [2]. 
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ʊʘʙʣʠʮʘ 1.2 ɻʫʩʪʦʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

 

ʇʣʦʱʘʜʴ, 

ʪʳʩ.ʢʚ.ʢʤ (ʙʝʟ 

ʫʯʝʪʘ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʚʦʜ) 

ʅʘʩʝʣʝʥʠʝ, 

ʪʳʩ.ʯʝʣ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ 

ʜʣʠʥʘ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ, ʪʳʩ.ʢʤ. 

ɻʫʩʪʦʪʘ ʞ. ʜ. ʩʝʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ  

ʜʣʠʥʳ ʥʘ 1 ʢʚ.ʢʤ 

ʪʝʨʨʠʪʦʨʠʠ 

ʇʣʦʪʥʦʩʪʴ   

ʥʘʩʝʣʝʥʠʷ ʥʘ 1 

ʢʤ ʞʝʣʝʟʥʳʭ  

ʜʦʨʦʛ, ʯʝʣ. 

2669,8 14830,5 13,6 5,5 1090,5 

 

ʉʣʘʙʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʜʘʣʴʥʠʭ 

ʧʝʨʝʚʦʟʢʘʭ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʦʮʠʘʣʴʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʢʘʭ. ʕʪʦʪ ʬʘʢʪʦʨ ʥʘʨʷʜʫ ʩ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʠ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʳʨʴʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʚ 

ʦʙʦʟʨʠʤʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ɺ ʪʘʙʣʠʮʝ 1.3 ʧʨʠʚʦʜʠʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʜʣʠʥʳ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʩʝʪʠ ʂʘʟʘʭʩʪʘʥʘ. 
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ʈʠʩʫʥʦʢ 1.1 ʉʭʝʤʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ɸʆ çʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʧʘʥʠʷ çפʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳè 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 
 ʦʜʥʦʧʫʪʥʳʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ; 

 
   ʜʚʫʭʧʫʪʥʳʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ  

 
 

  ɻ ʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ 
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ʅʘ ʭʘʨʘʢʪʝʨ ʧʨʦʧʫʩʢʘ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʚʝʣʠʯʠʥʘ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ ʠ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʝʝ ʨʝʟʝʨʚʦʚ 

ʥʘ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʚʘʛʦʥʦʧʦʪʦʢʦʚ. ɺ ʧʨʦʰʣʦʤ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥʳ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʠʭ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ.  

ɺ ʮʝʣʦʤ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʣʠʤʠʪʠʨʫʶʱʠʭ ʧʝʨʝʛʦʥʦʚ ʦʜʥʦʧʫʪʥʳʭ 

ʣʠʥʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʭ ʫʯʘʩʪʢʦʚ [3].  

 

ʊʘʙʣʠʮʘ 1.3 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʣʠʥʳ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʩʝʪʠ 

ʂʘʟʘʭʩʪʘʥʘ, ʢʤ 

 

ʈʝʛʠʦʥ ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʜʣʠʥʘ 

ɸʢʤʦʣʠʥʩʢʘʷ 1464,2 

ɸʢʪʶʙʠʥʩʢʘʷ 1049,3 

ɸʣʤʘʪʠʥʩʢʘʷ 1125,2 

ɸʪʳʨʘʫʩʢʘʷ 749 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 1334,8 

ɾʘʤʙʳʣʩʢʘʷ 1034,6 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 319,7 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 1826,8 

ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ 762,8 

ʂʦʩʪʘʥʘʡʩʢʘʷ 960,0 

ʄʘʥʛʠʩʪʘʫʩʢʘʷ 698,5 

ʇʘʚʣʦʜʘʨʩʢʘʷ 772,8 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 695,2 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 466,8 

ʊʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 320,6 

ʊʝʨʨʠʪʦʨʠʷ ʂʳʨʛʳʟʠʠ 16,1 

 

ɺ ʪʘʙʣʠʮʘ 1.4 ʦʧʨʝʜʝʣʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʣʠʯʥʦʡ ʠ ʧʦʪʨʝʙʥʦʡ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ ʜʥʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ (ʜʣʷ ʛʨʫʟʦʚʳʭ  ʧʦʝʟʜʦʚ). 

 

ʊʘʙʣʠʮʘ 1.4 ʉʦʦʪʥʦʰʝʥʠʝ ʥʘʣʠʯʥʦʡ ʠ ʧʦʪʨʝʙʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ ʜʥʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ (ʜʣʷ ʛʨʫʟʦʚʳʭ 

ʧʦʝʟʜʦʚ) 

 

ʅʘʧʨʘʚʣʝʥʠʝ ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʧʫʩʢʥʦʡ  

ʩʧʦʩʦʙʥʦʩʪʠ 
ʥʘʣʠʯʥʘʷ ʧʦʪʨʝʙʥʘʷ 

ɸʢʤʦʣʠʥʩʢʦʝ 40 38 1,05 

ɸʢʪʶʙʠʥʩʢʦʝ 29 27 1,07 

ɸʣʤʘʪʠʥʩʢʦʝ 39 41 0,95 

ɸʪʳʨʘʫʩʢʦʝ 24 26 0,92 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʝ 19 28 0,67 

ɾʘʤʙʳʣʩʢʦʝ 25 22 1,13 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʝ 28 26 1,07 

ʂʘʨʘʛʘʥʜʠʥʩʢʦʝ 41 43 0,96 
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ʂʳʟʳʣʦʨʜʠʥʩʢʦʝ 39 40 0,97 

ʂʦʩʪʘʥʘʡʩʢʦʝ 38 37 1,02 

ʄʘʥʛʠʩʪʘʫʩʢʦʝ 29 29 1 

ʇʘʚʣʦʜʘʨʩʢʦʝ 38 35 1,08 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʝ 29 26 1,11 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʝ 36 40 0,9 

 

ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʦʚ: 

1) ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʝʨʝʛʦʥʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʦʜʥʦʧʫʪʥʦʛʦ ʫʯʘʩʪʢʘ. 

2) ʈʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʦʩʚʦʝʥʠʷ ʚʦʟʨʘʩʪʘʶʱʠʭ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʢʘʢ ʫʯʘʩʪʢʦʚ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ. 

ɺ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʩʝʪʠ ɸʆ çʅʂ çʂʊɾè 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʷʜ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʫʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʧʫʪʝʡ ʠ               

ʪ. ʜ.: 

1. ʇʦʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʮʠʩʪʝʨʥ 

(ʧʝʨʝʚʦʟʢʘ ʥʝʬʪʠ) ʥʘ ʫʯʘʩʪʢʘʭ ʄʘʢʘʪ-ʂʘʥʜʘʛʘʯ - ʜʦ 64 ʢʤ/ʯ, ʂʫʣʴʩʘʨʳ-ɸʢʪʘʫ ʧʦʨʪ - ʜʦ 61 

ʢʤ/ʯ, ʊʝʢʝʩʫ-ɸʨʳʩʴ - ʜʦ 67 ʢʤ/ʯ, ʂʘʥʜʳʘʛʘʯ-ʊʶʨʝʪʘʤ - ʜʦ 66 ʢʤ/ʯ, ʄʘʢʘʪ-ʄʘʭʘʤʙʝʪ - ʜʦ 

66 ʢʤ/ʯ ʠ ʪ. ʜ. (ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 43,3 ʢʤ). ɺʨʝʤʷ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʫʢʘʟʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩʦʢʨʘʪʠʪʩʷ ʥʘ 37%, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʯʘʩʪʠ ʮʠʩʪʝʨʥ ʠ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʝʨʝʚʦʟʦʢ ʥʘ ʜʨʫʛʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʘʢ ʢʘʢ ʦʙʱʝʝ ʚʨʝʤʷ ʚʘʛʦʥʦʦʙʦʨʦʪʘ ʠʟʤʝʥʠʪʩʷ ʥʘ ʤʝʥʴʰʫʶ ʚʝʣʠʯʠʥʫ. 

ɺ ʮʝʣʷʭ ʩʦʢʨʘʱʝʥʠʷ ʜʝʬʠʮʠʪʘ ʟʝʨʥʦʚʦʟʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ, ʢʘʢ ʂʦʢʰʝʪʘʫ-ɸʩʪʘʥʘ - ʜʦ 67 ʢʤ/ʯ, ʊʦʙʦʣ-ʂʦʩʪʘʥʘʡ - 

ʜʦ 63 ʢʤ/ʯ, ʅʦʚʦʠʰʠʤʢʘ-ʇʨʝʩʥʦʛʦʨʴʢʦʚʩʢʘʷ - ʜʦ 60 ʢʤ/ʯ, ʊʦʙʦʣ-ɽʩʠʣʴ - ʜʦ 69 ʢʤ/ʯ, 

ɸʪʙʘʩʘʨ-ɸʩʪʘʥʘ - ʜʦ 60 ʢʤ/ʯ ʠ ʜʨ. (ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 47,3 ʢʤ). 

ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʘ ʫʢʘʟʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘ 26,5%, ʧʨʠʚʝʜʝʪ 

ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʟʘʤʝʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʥʦʚʦʟʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʠʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʜʝʬʠʮʠʪ, ʚʦʟʥʠʢʘʶʱʠʡ ʠʟ-ʟʘ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʦʩʪʦʝʚ ʚ ʧʦʨʪʘʭ ʠ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʭ ʚʦʟʚʨʘʪʘ ʩ ʪʝʨʨʠʪʦʨʠʡ ʜʨʫʛʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ. 

ɺ ʩʝʚʝʨʥʦʤ ʠ ʮʝʥʪʨʘʣʴʥʦʤ ʨʝʛʠʦʥʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʚʦʟʦʢ ʫʛʣʷ ʠ ʨʫʜʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʯʘʩʪʢʘʭ: ʅʦʚʦʠʰʠʤʢʘ-ʂʦʢʰʝʪʘʫ - ʜʦ 63 

ʢʤ/ʯ, ɸʩʪʘʥʘ-ɽʢʠʙʘʩʪʫʟ - ʜʦ 60 ʢʤ/ʯ, ʅʫʨʠʥʩʢʘʷ-ʉʦʣʦʥʠʯʢʠ - ʜʦ 70 ʢʤ/ʯ, ɾʘʨʳʢ-ʄʦʡʳʥʪʳ 

- ʜʦ 70 ʢʤ/ʯ, ʠ ʜʨ. ɼʦʚʝʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦ ʫʢʘʟʘʥʥʦʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʫʩʣʦʚʥʳʡ 

ʚʘʛʦʥʦʦʙʦʨʦʪ ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘ 26,8%, ʧʨʠʚʝʜʝʪ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ 640 

ʝʜʠʥʠʮ ʧʦʣʫʚʘʛʦʥʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʜʣʷ ʧʝʨʝʚʦʟʦʢ ʜʨʫʛʠʭ ʛʨʫʟʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʧʦ ʫʯʘʩʪʢʘʤ 

ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʫʯʘʩʪʢʦʚʦʡ ʩʢʦʨʦʩʪʠ ʢ ʪʝʭʥʠʯʝʩʢʦʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʳʩʚʦʙʦʜʠʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ. 

2. ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʣʠʥʠʠ ɽʨʘʣʠʝʚʦ-ʂʫʨʳʢ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʟʤʝʨʳ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʂʘʥʜʳʘʛʘʰ-ʄʘʢʘʪ ʚʦʟʨʘʩʪʫʪ ʩ 10 ʜʦ 19 ʧʘʨ 

ʧʦʝʟʜʦʚ ʚ ʩʫʪʢʠ ʥʘ ʫʯʘʩʪʢʝ ʂʘʥʜʳʘʛʘʰ- ʉʘʛʠʟ-ɹʝʡʥʝʫ - ʜʦ 23 ʧʘʨ ʧʦʝʟʜʦʚ, ʥʘ ʫʯʘʩʪʢʝ 

ɹʝʡʥʝʫ - ʄʘʥʛʠʩʪʘʫ ʜʦ 20 ʧʘʨ ʧʦʝʟʜʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ɸʆ çʅʂ çʂʊɾè 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

1. ʦʪʢʨʳʪʴ ʨʘʟʜʝʣʴʥʳʝ ʧʫʥʢʪʳ: ʥʘ ʫʯʘʩʪʢʝ ʂʘʥʜʳʘʛʘʰ - ʐʫʙʘʨ-ʂʫʜʫʢ ʦʜʠʥ, ʥʘ 

ʫʯʘʩʪʢʝ ʐʫʙʘʨ-ʂʫʜʫʢ - ʉʘʛʠʟ ʯʝʪʳʨʝ, ʥʘ ʫʯʘʩʪʢʝ ʉʘʛʠʟ - ʄʘʢʘʪ ʜʚʘ, ʥʘ ʫʯʘʩʪʢʝ ʄʘʢʘʪ - 
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ʂʫʣʴʩʘʨʳ ʯʝʪʳʨʝ, ʥʘ ʫʯʘʩʪʢʝ ʂʫʣʴʩʘʨʳ - ɹʝʡʥʝʫ ʯʝʪʳʨʝ, ʥʘ ʫʯʘʩʪʢʘʭ ɹʝʡʥʝʫ - ʉʘʡ-ʋʪʝʩ, 

ʉʘʡ-ʋʪʝʩ - ʄʘʥʛʠʩʪʘʫ, ʄʘʥʛʠʩʪʘʫ - ʋʟʝʥʴ ʧʦ ʦʜʥʦʤʫ ʨʘʟʜʝʣʴʥʦʤʫ ʧʫʥʢʪʫ; 

2. ʚʳʧʦʣʥʠʪʴ ʫʢʣʘʜʢʫ ʜʚʫʭʧʫʪʥʳʭ ʚʩʪʘʚʦʢ ʥʘ ʫʯʘʩʪʢʝ ʉʘʡ ʋʪʝʩ - ʨʘʟʲʝʟʜ ˉ10. 

3. ɺ ʮʝʣʷʭ ʦʩʚʦʝʥʠʷ ʧʝʨʝʚʦʟʦʢ ʥʝʬʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʂʫʤ-ʢʦʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ 

ʙʫʜʫʪ ʨʝʘʙʠʣʠʪʠʨʦʚʘʥʳ ʫʯʘʩʪʢʠ ʧʫʪʠ ʥʘ ʥʘʧʨʘʚʣʝʥʠʷʭ ɼʨʫʞʙʘ - ɸʢʪʘʫ ʧʦʨʪ, ɾʦʩʘʣʳ ð 

ɸʢʪʘʫ ʧʦʨʪ, ɾʦʩʘʣʳ -ʄʘʭʘʤʙʝʪ. 

4. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʆɸʆ çʍʘʨʨʠʢʝʡʥ ʂʫʤʢʦʣʴ ʄʫʥʘʡè ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʧʦʜʲʝʟʜʥʦʛʦ ʧʫʪʠ ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʧʫʪʷʤ ʩʪʘʥʮʠʠ ɾʫʩʘʣʳ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʝʨʝʚʦʟʦʢ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʝʨʝʚʦʟʢʠ ʜʦ 7 

ʤʣʥ. ʪ ʥʝʬʪʠ ʩʦ ʩʪ. ɾʫʩʘʣʳ ʜʦ ʩʪ. ʄʘʭʘʤʙʝʪ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʦʚ ʜʚʠʞʝʥʠʷ 

ʜʦ 18 ʧʘʨ ʧʦʝʟʜʦʚ ʠ ʙʦʣʝʝ ʥʘ ʦʜʥʦʧʫʪʥʦʤ ʫʯʘʩʪʢʝ ʂʘʥʜʘʛʘʯ - ʉʘʛʠʟ ɸʢʪʶʙʠʥʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʧʝʨʝʚʦʟʦʢ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ; 

5. ʇʝʨʩʧʝʢʪʠʚʘ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʫʛʣʷ ɸʆ çʐʫʙʘʨʢʦʣʴ ʢʦʤʠʨè ʜʦ 8 

ʤʣʥ. ʪ ʠ ʨʦʩʪ ʧʦʛʨʫʟʢʠ ʧʨʦʜʫʢʮʠʠ ʢʦʨʧʦʨʘʮʠʠ çʂʘʟʘʭʤʳʩè ʪʨʝʙʫʶʪ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ɾʘʨʳʢ-ɾʝʟʢʘʟʛʘʥ. 

6. ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʘʥʮʠʡ, ɸʆ çʅʂ çʂʊɾè ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʷʜ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʫʩʠʣʝʥʠʶ ʩʪʘʥʮʠʦʥʥʦʛʦ ʧʫʪʝʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʧʨʠʦʙʨʝʪʝʥʠʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʩʪʘʥʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʫʩʪʨʦʡʩʪʚ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ ʠ ʪ. ʜ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ.  

1) ʆʙʲʝʤ ʧʦʛʨʫʟʢʠ ʧʦ ʩʪ. ɹʝʩʪʘʤʘʢ ʩʳʨʦʡ ʥʝʬʪʠ ʫʚʝʣʠʯʠʣʩʷ ʩ 23 ʚʘʛʦʥʦʚ ʚ ʩʫʪʢʠ ʜʦ 

150 ʠ ʙʦʣʝʝ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʥʮʠʠ ʩ ʫʯʝʪʦʤ ʟʘʥʷʪʠʷ ʧʨʠʝʤʦʦʪʧʨʘʚʦʯʥʳʭ 

ʧʫʪʝʡ ʤʝʩʪʥʳʤʠ ʚʘʛʦʥʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 4 ʧʘʨʳ ʧʦʝʟʜʦʚ ʚ ʩʫʪʢʠ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʟʤʝʨʘʭ 

7-8 ʧʘʨ. ɺ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪ. ɹʝʩʪʘʤʘʢ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʚʦʟʘ 

ʥʝʬʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʫʢʣʘʜʢʫ ʜʚʫʭ ʧʨʠʝʤʦʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ, ʚʳʧʦʣʥʠʪʴ 

ʫʢʣʘʜʢʫ ʦʜʥʦʛʦ ʧʫʪʠ ʜʣʷ ʨʝʤʦʥʪʘ ʚʘʛʦʥʦʚ, ʟʘʤʝʥʠʪʴ ʫʩʪʘʨʝʚʰʫʶ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʩʪʨʝʣʦʢ ʠ ʩʠʛʥʘʣʦʚ. 

2) ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʥʘ ʩʪ. ɾʦʩʘʣʳ ʠ ʨʦʩʪʦʤ 

ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʥʘ ʥʘʧʨʘʚʣʝʥʠʠ ɾʦʩʘʣʳ-ʄʘʭʘʤʙʝʪ (ʜʦʧʦʣʥʠʪʝʣʴʥʦ 6 ʧʘʨ ʧʦʝʟʜʦʚ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 20 520 ʪ) ʠʤʝʶʱʘʷʩʷ ʧʨʦʧʫʩʢʥʘʷ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʪ. ʄʘʭʘʤʙʝʪ ʥʝ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʡ. ɺ ʮʝʣʷʭ ʦʩʚʦʝʥʠʷ ʧʣʘʥʠʨʫʝʤʦʛʦ 

ʛʨʫʟʦʦʙʦʨʦʪʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʩʪʘʥʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʫʢʣʘʜʢʘ 5 ʧʨʠʝʤʦʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ. 

3) ʉʪ. ɸʨʳʩʴ ʨʘʙʦʪʘʝʪ ʥʘ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʩ ʢʦʪʦʨʳʭ ʧʦʩʪʫʧʘʶʪ ʧʦʝʟʜʘ, ʜʣʠʥʘ 

ʢʦʪʦʨʳʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʩʪʠʪʴ ʩʦʩʪʘʚʳ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʝʟʥʦʡ ʜʣʠʥʳ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʨʠʝʤʦʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʨʝʜʥʝʛʦ ʚʝʩʘ ʧʦʝʟʜʘ ʩʪ. ɸʨʳʩʴ ʬʦʨʤʠʨʫʝʪ 

ʜʣʠʥʥʦʩʦʩʪʘʚʥʳʝ ʧʦʝʟʜʘ ʩ ʜʣʠʥʦʡ ʧʦʝʟʜʘ 71 ʫʩʣ. ʝʜ., ʘ ʧʦʣʝʟʥʘʷ ʜʣʠʥʘ ʚʩʝʭ 

ʧʨʠʝʤʦʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ ʩʪʘʥʮʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 61 ʫʩʣ. ʝʜ., ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦ ʩʪ. ɸʨʳʩʴ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʣʠʥʝʥʠʝ 5 ʧʫʪʝʡ ʚ ʧʘʨʢʝ ʧʨʠʝʤʘ ʠ 3 ʧʨʠʝʤʦʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ. 

4) ɺ ʩʚʷʟʠ ʩ ʤʘʩʩʦʚʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʣʠʥʥʦʩʦʩʪʘʚʥʳʭ ʧʦʝʟʜʦʚ ʩʪ. ɹʘʣʭʘʰ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʪ.ʝ. ʚʤʝʩʪʠʤʦʩʪʴ 7 ʧʫʪʝʡ ʧʨʠʝʤʦʦʪʧʨʘʚʦʯʥʦʛʦ 

ʧʘʨʢʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʱʘʪʴ ʩʦʩʪʘʚʳ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʝʟʥʦʡ ʜʣʠʥʳ ʜʘʥʥʳʭ ʧʫʪʝʡ, 

ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʜʣʠʥʝʥʠʝ ʧʫʪʝʡ ʥʘ 200 ʤ. 

5) ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ, ʦʩʥʘʱʝʥʥʦʩʪʠ ʩʪʘʥʮʠʡ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʪʝʭʥʠʢʦʡ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʨʰʨʫʪʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʘʥʮʠʡ ʚʦʟʤʦʞʥʦ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦʜ ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʳʤʠ ʠ ʩʦʨʪʠʨʦʚʦʯʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ. ʊʘʢ, ʧʦ ʩʦʨʪʠʨʦʚʦʯʥʳʤ ʩʪʘʥʮʠʷʤ ɸʩʪʘʥʘ, 

ʇʘʚʣʦʜʘʨ, ʂʘʨʘʛʘʥʜʘ-ʉʦʨʪʠʨʦʚʦʯʥʘʷ, ʐʫ, ɸʨʳʩ, ʂʘʥʜʳʘʛʘʰ ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʱʝʥʠʝ 
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ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʪʨʘʥʟʠʪʥʳʭ ʚʘʛʦʥʦʚ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ, ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ, ʨʦʩʧʫʩʢ ʚʘʛʦʥʦʚ ʩ 

ʛʦʨʢʠ; ʧʦ ʛʨʫʟʦʚʳʤ ʩʪʘʥʮʠʷʤ ʂʦʢʰʝʪʘʫ, ɽʢʠʙʘʩʪʫʟ, ɾʘʥʘʘʫʣ, ʂʘʨʘʛʘʥʜʘ ʅʦʚʘʷ, ɾʘʥʘ 

ʉʝʤʝʡ, ɿʘʱʠʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʦʛʨʫʟʢʠ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʩʪʦʷ ʚʘʛʦʥʘ ʧʦʜ 

ʦʜʥʦʡ ʛʨʫʟʦʚʦʡ ʦʧʝʨʘʮʠʝʡ [4]. 

ɺʳʚʦʜ: ɺ ʮʝʣʦʤ ʪʨʝʙʫʝʪʩʷ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʚʦʟʦʯʥʳʤ 

ʧʨʦʮʝʩʩʦʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ çʵʬʬʝʢʪʠʚʥʳʝè ʪʦʯʢʠ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʦʱʫʪʠʤʦʝ ʩʦʢʨʘʱʝʥʠʝ ʫʩʣʦʚʥʦʛʦ ʚʘʛʦʥʦʦʙʦʨʦʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ɸʆ çʅʂ çʂʊɾè 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʥʦʛʦ ʧʘʨʢʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʠʝ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʠʤʝʶʱʠʤʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʧʘʨʢʦʤ ʛʨʫʟʦʚʳʭ 

ʚʘʛʦʥʦʚ. 
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ɾתʂ ʊɸʉʓʄɸʃʓ ʉɸʃɸʉʓʅɼɸנʓ ʃʆɻʀʉʊʀʂɸ 

 

ɸשʜʘʪʧʘ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦשʪʘʡʣʳ ʣʦʛʠʩʪʠʢʘʣʳץ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʙʠʟʥʝʩʪʽ ʩᴅʪʪʽ ʞװʨʛʽʟʫʜʽש ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʡʪʢʝʥʽ, ʞװʢ 

ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨʜʘ ʙʠʟʥʝʩ ʪʦʣʳסʳʤʝʥ ʣʦʛʠʩʪʠʢʘסʘ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʞײʤʳʩʪʘ ʙʽʟ ʞװʢ 

ʪʘʩʳʤʘʣʜʘʫ ʩʘʣʘʩʳʥʜʘסʳ ʣʦʛʠʩʪʠʢʘʥʳש ʤʘשʳʟʜʳʣʳסʳʥʳש ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽʥ 

 .ʘʨʘʩʪʳʨʘʤʳʟץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞװʢ ʪʘʩʳʤʘʣʳ, ʣʦʛʠʩʪʠʢʘ ʧʨʠʥʮʠʧʪʝʨʽ, ʪʘʫʘʨ ʘסʳʥʜʘʨʳ. 

Abstract. Currently, the need to make optimal logistics decisions is one of the conditions 

for successful business management. After all, in cargo carriers, the business depends entirely on 

logistics. In this paper, we will consider the main reasons for the importance of logistics in the 

field of cargo transportation. 

Keywords: cargo transportation, logistics principles, commodity flows. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʫʩʧʝʰʥʦʛʦ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. ɼʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʫ ʛʨʫʟʦʧʝʨʝʚʦʟʯʠʢʦʚ ʙʠʟʥʝʩ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʣʦʛʠʩʪʠʢʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʚʘʞʥʦʩʪʠ ʣʦʛʠʩʪʠʢʠ ʚ ʩʬʝʨʝ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʧʨʠʥʮʠʧʳ ʣʦʛʠʩʪʠʢʠ, ʪʦʚʘʨʥʳʝ ʧʦʪʦʢʠ. 

 

 ʘʞʝʪʪʽʣʽʛʽ ʙʠʟʥʝʩʪʽץ ʘʙʳʣʜʘʫץ ʰʝʰʽʤʜʝʨ ץʪʘʡʣʳ ʣʦʛʠʩʪʠʢʘʣʳשʳʪʪʘ ʦץʘʟʽʨʛʽ ʫʘפ

ʩᴅʪʪʽ ʞװʨʛʽʟʫʜʽש ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʡʪʢʝʥʽ, ʞװʢ ʪʘʩʳʤʘʣʳ ʪʦʣʳסʳʤʝʥ 

ʣʦʛʠʩʪʠʢʘסʘ ʙʘʡʣʘʥʳʩʪʳ.  

ʃʦʛʠʩʪʠʢʘ (ʘסʳʣʰ. logistics) ʤʝʥʝʜʞʤʝʥʪ ʞᴅʥʝ ʤʘʨʢʝʪʠʥʛʧʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ʪװʨʜʝ 

ʙʘʡʣʘʥʳʩʪʳ. ʐʳסʳʥʜʘʨ ʤʝʥ ʫʘץʳʪʪʳ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ, ʵʢʦʥʦʤʠʢʘʣʳץ 

ʨʝʩʫʨʩʪʘʨ ʘסʳʥʜʘʨʳʥ ʦʣʘʨʜʳש ʙʘʩʪʘʧץʳ ʦʨʳʥʜʘʨʳʥʘʥ ʦʣʘʨʜʳ ʪʦʣʳץ ʪײʪʳʥʫ ʦʨʳʥʜʘʨʳʥʘ 

ʜʝʡʽʥ ʞʝʪʢʽʟʫ. ʆʩʳ ʙʘʩץʘʨʫ ײץʨʘʣʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʤʘʤʘʥʜʘʨʜʳ ʣʦʛʠʩʪʠʢʪʝʨ ʜʝʧ 

ʘʪʘʡʜʳ. 

ʃʦʛʠʩʪʠʢʘ ʪʘʩʳʤʘʣʜʘʫ, ʤװʣʽʢʪʝʫ, ץʦʡʤʘʣʘʫ, ץʘʧʪʘʤʘʣʘʫ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢ ʩʠʷץʪʳ 

 ʡʝʩʽ, ʢʝʤʝ, ʪʝʤʽʨװʙʳʨ ʞײץ ,ʘʤʪʠʜʳ. ʃʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʘ ʞʝʨ, ᴅʫʝץ ʨʘʫʰʳʣʘʨ ʙʽʨʣʝʩʫʽʥײץ

ʞʦʣ ʩʝʢʽʣʜʽ ʪʘʩʳʤʘʣʜʘʫ ʢᴇʣʽʢ ʪװʨʣʝʨʽʥ ʞʘʪץʳʟʘʤʳʟ. ʄʘץʩʘʪʳ: ץʳʩץʘ ʤʝʨʟʽʤʜʝ ʞʝʪʢʽʟʫ, 

ʤװʣʽʢʪʽש ʩʘʧʘʩʳʥ ʞʦסʘʣʪʧʘʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ץʫʘʪʪʳ ʞʦסʘʨסʳ ʜʝשʛʝʡʜʝ ʧʘʡʜʘʣʘʥʫ [6]. 

ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʣʦʛʠʩʪʠʢʘ ʤʘʤʘʥʳ ʞװʢ ʪʘʩʳʤʘʣʳʥʜʘסʳ 

ʰʳסʳʥʜʘʨʜʳ ץʳʩץʘʨʪʫʜʘ ʞᴅʥʝ ʪʘʫʘʨ ʘסʳʥʜʘʨʳʥ ʞʳʣʞʳʪʫʜʳ ʞʝʜʝʣʜʝʪʫʜʝ ʩʪʘʪʝʛʠʷʣʳץ 

ʤʘשʳʟʜʳ ʨᴇʣʴ ʘʪץʘʨʘʜʳ. ɹײʣ ʨᴇʣ ʥʝʛʽʟʽʥʝʥ ʣʦʛʠʩʪʠʢʘʥʳש ʢʝʣʝʩʽ ʤʘץʩʘʪʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ: 

ʥʘʨʳץץʘ ʞʦסʘʨסʳ ʩʘʧʘʜʘסʳ ץʘʞʝʪʪʽ ʪʘʫʘʨʣʘʨ ʦʥʳש ʪʘסʘʡʳʥʜʘʣסʘʥ ʧʫʥʢʪʽʥʝʥ ʞᴅʥʝ 

ʙʝʣʛʽʣʝʥʛʝʥ ʤʝʨʟʽʤʜʝ ʙʝʣʛʽʣʽ ʙʽʨ ʰʳסʳʥʤʝʥ ʢʝʨʝʢʪʽ ʤʝʢʝʥ-ʞʘʡסʘ ʞʝʪʢʽʟʽʣʫʽ ʢʝʨʝʢ. 

 ʘʞʝʪʪʽʣʽʛʽ ʙʠʟʥʝʩʪʽץ ʘʙʳʣʜʘʫץ ʰʝʰʽʤʜʝʨ ץʪʘʡʣʳ ʣʦʛʠʩʪʠʢʘʣʳשʳʪʪʘ ʦץʘʟʽʨʛʽ ʫʘפ

ʩᴅʪʪʽ ʞװʨʛʽʟʫʜʽש ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʡʪʢʝʥʽ, ʞװʢ ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨʜʘ 

ʙʠʟʥʝʩ ʪʦʣʳסʳʤʝʥ ʣʦʛʠʩʪʠʢʘסʘ ʙʘʡʣʘʥʳʩʪʳ [4]. פʳʟʤʝʪʪʽש ʙײʣ ʪװʨʽʥʝ ץʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ 

ʪʘʣʘʧʪʘʨ-ʙײʣ ʝʨʝʢʰʝ ʦʡʣʘʫ, ʰʪʘʤʧʪʘʣסʘʥ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ ʝʤʝʩ, ʞʘשʘ ʠʜʝʷʣʘʨʜʳ 

 ,ʩʳʥʫײ ʘץʤʢʽʥʜʽʛʽ. ᴄʨʽ ʙʘʩװʘʥ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫ ʤסʦʡʳʣץ ʘסʥʝʤʽ ʘʣװ ,ʩʳʥʘ ʦʪʳʨʳʧײ

ʞʘשʘ ʦʡʣʘʨ, ʙʽʣʫ ʢʝʨʝʢ, ʩʘʫʘʪʪʳ ʦʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʙʽʣʽʢʪʽ ʣʦʛʠʩʪʪʝʨ 

ᴅʨץʘʰʘʥ ʢᴇʣʽʢʪʽʢ-ʵʢʩʧʝʜʠʮʠʷʣʳץ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʩײʨʘʥʳʩץʘ ʠʝ [5]. 

 ,ʳʪʪʘʨסʪʘʡʣʳ ʞᴅʥʝ ʪʝʢʩʝʨʽʣʛʝʥ ʙʘשʣ ʦײʢ ʪʘʩʳʤʘʣʜʘʫ ï ʙװʜʘʡʜʘ ʞסʘʟʽʨʛʽ ʞʘפ

ʞʝʪʢʽʟʽʣʝʪʽʥ ʞװʢʪʽץ שʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʪײʪʘʩʪʳסʳ, ʞʝʪʢʽʟʫʜʽש ʙʝʣʛʽʣʝʥʛʝʥ ʤʝʨʟʽʤʜʝʨʽʥ ץʘʪʘש 

ʩʘץʪʘʫ [3].  

ʃʦʛʠʩʪʠʢʘʥʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ: 

- ʐʘʨʪʪʳ ʪʦʣʳץ ʢᴇʣʝʤʜʝ ʦʨʳʥʜʘʫ; 

- ʪʽʢʝʣʝʡ ʦʨʳʥʜʘʫʰʳ (ʞװʨʛʽʟʫʰʽ, ʵʢʩʧʝʜʠʪʦʨ) ʙʝʣʛʽʣʝʥʛʝʥ ʫʘץʳʪʪʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʞʝʨʛʝ 

 ;ʘʪʳʩʘʜʳץ

- ʞʝʪʢʽʟʽʣʛʝʥ ʪʘʫʘʨ ᴇʟ ʩʘʧʘʩʳʥ ʞʦסʘʣʪץʘʥ ʞʦץ ʞᴅʥʝ ʪʦʣʳץ ʢᴇʣʝʤʜʝ ʩʘץʪʘʣʜʳ; 

- ʞʝʪʢʽʟʫ ʦשʪʘʡʣʳ ʤʝʨʟʽʤʜʝ ʦʨʳʥʜʘʣʜʳ; 

- ʪʘʩʳʤʘʣʜʘʫסʘ ʘʨʥʘʣסʘʥ ץʘʨʞʳʣʳץ ʰʳסʳʥʜʘʨ ʙʘʨʳʥʰʘ ʘʟʘʡʪʳʣʜʳ [1]. 

ɹʽʨ ץʘʨʘסʘʥʜʘ, ʞʘסʜʘʡʣʘʨ ʪװʩʽʥʽʢʪʽ ʞᴅʥʝ ʩᴅʪʪʽ ץʳʟʤʝʪʢʝ ʢʝʜʝʨʛʽ ʞʦץ. ɹʽʨʘץ ʙײʣ ʞʝʨʜʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʢᴇʟץʘʨʘʩ ץʘʞʝʪ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʣʦʛʠʩʪʠʢʘ ʤʘʤʘʥʳʥʳש ʞײʤʳʩʳ. 

ʄʳʩʘʣʳ, ʞװʢ ʪʘʩʳʤʘʣʜʘʫʰʳ ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʘʡʤʘץʪʘʨסʘ ײץʨʳʣʳʩ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʝʪʢʽʟʜʽ. ʆʩʳ ᴇʥʽʤʥʽש ʝʨʝʢʰʝʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʣʦʛʠʩʪ ʪʘʩʳʤʘʣʜʘʫ 

ʙʘסʳʪʳʥ ʧʳʩʳץʪʘʜʳ, ʤװʤʢʽʥ ʢʝʨʽ ʞʦʣסʘ ʞװʢʪʝʫʤʝʥ. ɸʣ ʤײʥʜʘ ʤװʣʜʝʤ ʙʘʩץʘ ʤʘץʩʘʪʪʘסʳ 

ʞװʢʪʽ, ʤʳʩʘʣʳ, ʬʝʨʤʝʨʣʽʢ ʤʘʣʜʳ ʪʘʩʳʤʘʣʜʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʧʘʡʜʘ ʙʦʣʜʳ. ʄײʥʜʘʡ ʞװʢ 

ʪʘʩʳʤʘʣʳʥ ʦʨʳʥʜʘʫ װʰʽʥ ʉʽʟ ʪײʞʳʨʳʤʜʘʤʘʥʳ, ʙʝʣʛʽʣʝʥʛʝʥ ʙʘסʳʪʪʳ ᴇʟʛʝʨʪʫʽשʽʟ ʢʝʨʝʢ 

(ɾʝʤʛʝ, ʞʘʥʫʘʨʣʘʨʜʳ ʩʫʘʨʫסʘ ʞᴅʥʝ ʙʘʩץʘ ʘʡʳʨʤʘʰʳʣʳץʪʘʨסʘ ʘʨʥʘʣסʘʥ ʢʝʜʝʨʛʽʣʝʨʜʝʛʽ 

ʥװʢʪʝʣʝʨʽʥ ʞʦʩʧʘʨʣʘʫ). 

ɹײʣ ʪʘʩʳʤʘʣʜʘʫ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞʘʫʘʧʪʳ ʣʦʛʠʩʪʠʢʘ ʤʘʤʘʥʳ. ʆʣ 

ʪʘʩʳʤʘʣʜʘʥʘʪʳʥ ʞװʢʢʝ ײץʞʘʪʪʘʨ ʧʘʢʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ץʘʞʝʪʪʽ ʢᴇʣʽʢ ײץʨʘʣʳʥ ʽʟʜʝʫʛʝ 

ʞᴅʥʝ ʦʥʳײץ שʟʳʨʝʪʪʽʣʽʛʽ ʘʷʩʳʥʜʘ, ʩʦסשʳʩʳʥʳש ʝʨʝʢʰʝʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ץʘʞʝʪʪʽ 

ʪʘʫʘʨʣʘʨʜʳ ʪʘʩʳʤʘʣʜʘʫסʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʪʝʢʩʝʨʫʛʝ ʤʽʥʜʝʪʪʽ. ʂᴇʣʽʢʪʽʢ-ʵʢʩʧʝʜʠʪʦʨʣʳץ 

ʰʘʨʪʪʘʨʜʳ ʦʨʳʥʜʘʫʜʳש ʪװʧʢʽʣʽʢʪʽ ʥᴅʪʠʞʝʩʽ ʣʦʛʠʩʪʪʽש ʦʡʣʘʫ ʢʨʝʘʪʠʚʪʽʣʽʛʽ ʤʝʥ ʰʝʰʽʤ 

 .ʳʥʘ ʙʘʡʣʘʥʳʩʪʳ [2]סʘʙʳʣʜʘʫ ʞʳʣʜʘʤʜʳץ



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʕʢʦʥʦʤʠʢʘʜʘ ʤʘʪʝʨʠʘʣʜʳץ ʘסʳʤʜʘʨʜʳ ʙʘʩץʘʨʫ ʧʨʦʮʝʩʽʥʜʝ ᴅʨʪװʨʣʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʰʝʰʽʣʝʜʽ. ɹײʣʘʨ ï ʩײʨʘʥʳʩ ʧʝʥ ᴇʥʜʽʨʽʩʪʽ, ʪʘʩʳʤʘʣ ʢᴇʣʝʤʽʥ ʙʦʣʞʘʫ; ʤʘʪʝʨʠʘʣʜʳץ 

ʘסʳʥʜʘʨʜʳש ʪʠʽʤʜʽ ʢᴇʣʝʤʜʝʨʽ ʤʝʥ ʙʘסʳʪʪʘʨʳʥ ʘʥʳץʪʘʫ; ʞװʢʪʝʨʜʽ ʞʠʥʘʫʜʳ, ʦʨʘʫʜʳ, 

ʪʘʩʳʤʘʣʜʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʪ.ʙ. ʪʘʧʩʳʨʤʘʣʘʨʳ. 

ʄʘʪʝʨʠʘʣʜʳץ ʘסʳʤʜʘʨ ץʘʥʜʘʡ ʙʽʨ ᴇʥʽʤʜʽ ᴇʥʜʽʨʝʪʽʥ, ץʘʥʜʘʡ ʜʘ ʙʽʨ ץʳʟʤʝʪʪʝʨ 

ʢᴇʨʩʝʪʝʪʽʥ ʥʝʤʝʩʝ ץʘʥʜʘʡ ʜʘ ʙʽʨ ץʳʟʤʝʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘʪʳʥ ᴅʨʪװʨʣʽ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʤʝʥ 

 .ʳʟʤʝʪʽ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳץ שʡʳʤʜʘʨʜʳײ

ʄʘʪʝʨʠʘʣʜʳץ ʘסʳʤʜʘʨʜʳ ʙʘʩץʘʨʫʜʘ ʙʘʩʪʳ ʨʦʣʴ ʘʪץʘʨʘʪʳʥ ʢᴅʩʽʧʦʨʳʥʜʘʨ: 

¶ ʞʘʣʧʳ ץʦʣʜʘʥʳʩʪʘסʳ ʢᴇʣʽʢʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨ, ᴅʨʪװʨʣʽ ʵʢʩʧʝʜʠʮʠʷʣʳץ 

ʬʠʨʤʘʣʘʨ; 

¶ ʢᴇʧʪʝʧ ʩʘʪʫ ʢᴅʩʽʧʦʨʳʥʜʘʨʳ; 

¶ ʢʦʤʤʝʨʮʠʷʣʳץ-ʜʝʣʜʘʣ ײʡʳʤʜʘʨ; 

¶ ʜʘʡʳʥ ᴇʥʽʤ ץʦʡʤʘʣʘʨʳ ᴅʨʪװʨʣʽ ʣʦʛʠʩʪʠʢʘʣʳץ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡʪʳʥ 

ᴇʥʜʽʨʫʰʽ ʢᴅʩʽʧʦʨʳʥʜʘʨ. 

ʆʩʳ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʤʝʥ ײʡʳʤʜʘʨʜʳש ʢװʰʽʤʝʥ ʤʘʪʝʨʠʘʣʜʳץ ʘסʳʤʜʘʨ ץʘʣʳʧʪʘʩʘʜʳ, 

ʪʘʫʘʨ ץʦʟסʘʣʳʩʳʥʳש ʧʨʦʮʝʩʽ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ ʞᴅʥʝ ʙʘץʳʣʘʥʘʜʳ. ʃʦʛʠʩʪʠʢʘʣʳץ 

ʧʨʦʮʝʩʪʽש ᴅʨ ץʘʪʳʩʫʰʳʩʳ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʣʦʛʠʩʪʠʢʘʣʳץ ʬʫʥʢʮʠʷʥʳש ʪʦʙʳʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣʘʜʳ. ʃʦʛʠʩʪʠʢʘʣʳץ ʬʫʥʢʮʠʷ ï ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽש ʤʘץʩʘʪʳʥ ʞװʟʝʛʝ 

ʘʩʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʣʦʛʠʩʪʠʢʘʣʳץ ʦʧʝʨʘʮʠʷʣʘʨʜʳש ʽʨʽʣʝʥʛʝʥ ʪʦʙʳ [7]. 

ɺʘʛʦʥʜʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʢʦʤʧʘʥʠʷʥʳש ʪʘʙʳʩʳ ʞᴅʥʝ װʟʜʽʢʩʽʟ ʞײʤʳʩʳʥ 

 שʘʞʝʪ. ʂᴅʩʽʧʦʨʳʥʥʳץ ʰʽʥ ʣʦʛʠʩʪʠʢʘ ʙʦʡʳʥʰʘ ʙʽʨʥʝʰʝ ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʞײʤʳʩʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ, ʞװʢʪʝʨʜʽ ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫ, ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ 

ʢʽʨʽʩʪʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʦʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ.  

 ʜʘשʘʟʽʨʛʽ ʪʘפ .ʨʜʝʣʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽװʡʝʩʽ ʢװʣʦʛʠʩʪʠʢʘ ʞ שʩʪʘʥʥʳץʘʟʘפ

ᴇʥʝʨʢᴅʩʽʧ ʦʨʳʥʜʘʨʳ ʘʣʳʩ ץʘʰʳץʪʳץʪʘסʳ ץʦʣʜʘʥʫʰʳʣʘʨʜʳ ʪʘʫʘʨʣʘʨʤʝʥ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ 

 ʢʽʤʝʪ ʙʘʩʰʳʣʘʨʳ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥװ ,ʘʥ ʦʨʘʡסʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʤʘʡ ʢʝʣʝʜʽ.     ʆʩʳץ

ʜʘʤʳʪʫ ʰʘʨʘʩʳ ʨʝʪʽʥʜʝ ʢװʨʜʝʣʽ ʞʦʙʘʣʘʨ ײʩʳʥʳʧ, ʩʦʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ 

ʤʘʤʘʥʜʘʨ ʤʝʥ ʪʘʩʳʤʘʣ ʞײʤʳʩʪʘʨʳʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʢʦʤʧʘʥʠʷʣʘʨסʘ ʩʝʤʠʥʘʨ, ʢʫʨʩ, 

ʪʨʝʥʠʥʛ ʩʘʙʘץʪʘʨʳʥ ᴇʪʢʽʟʽʧ, ʦʥʳ ʪᴅʞʽʨʠʙʝ ʨʝʪʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ץʦʣʜʘʫ ʙʽʣʜʽʨʽʧ ʢʝʣʝʜʽ 

[6].  

ʅᴅʪʠʞʝʣʝ ʢʝʣʝ, ʩʦʣ ʩʝʙʝʧʪʝʥ ʜʝ ʦʩʳ ʣʦʛʠʩʪʠʢʘ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʝʪʽʥ ʢʦʤʧʘʥʠʷʣʘʨ: 

ʪʘʩʳʤʘʣ, ᴇʥʽʤʜʽ ץʳʩץʘ ʤʝʨʟʽʤʜʝ ʞʝʪʢʽʟʫ, ʟʘʪʪʳש ʩʘʧʘʩʳʥ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ ʩʘץʪʘʧ, 

ʝʰץʘʥʜʘʡ ʟʘץʳʤʩʳʟ, ʢᴇʟʜʝʣʛʝʥ ʞʝʨʛʝ ʞʝʪʢʽʟʫ ʩʝʢʽʣʜʽ ʤʽʥʜʝʪʪʝʤʝʣʝʨʜʽ ʦʨʳʥʜʘʫʳ ץʘʞʝʪ. 

ʄײʥʜʘʡ ʤᴅʩʝʣʝʣʝʨʜʽ ʨʝʪʪʝʫ װʰʽʥ ʞʦסʘʨʳ ʜᴅʨʝʞʝʣʽ ʤʘʤʘʥʜʘʨ ʜʘʡʳʥʜʘʧ, ʽʰʢʽ ʥʘʨʳץʪʳש 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʙʘʡʣʘʥʳʩ ʪװʨʣʝʨʽʥ ʙʽʨ ʞʦʣסʘ ץʦʶ ʢʝʨʝʢ.  
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʽש ʪʘʩʳʤʘʣʜʘʫ װʨʜʽʩʽʥʜʝ ʩʧʫʪʥʠʢʪʽʢ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʷ ʞװʡʝʣʝʨʽʥ ץʦʣʜʘʥʫ ʩʠʧʘʪʪʘʣסʘʥ. ʇʦʡʳʟʜʘʨʜʳש ʘʨʘʣʳץʪʘסʳ ʦʨʥʳʥ ʙʽʣʫ 

ʘʨץʳʣʳ ץʦʟסʘʣʳʩ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʩʘץʪʘʫ. ʊʝʭʥʦʣʦʛʠʷʣʳץ ʰʘʨʪ ʪײʨסʳʩʳʥʜʘ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥ 

ʜʘʤʳʪʫ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ɾװʡʝ, ʞʝʨʩʝʨʽʢ, ʨʘʜʠʦʥʘʚʠʛʘʮʠʷʣʳץ, ʢʦʦʨʜʠʥʘʪʪʘʨ, ʤʦʥʠʪʦʨʠʥʛ 

Abstract. The article considers network satellite radio navigation systems. Ensuring the 

safety of train traffic by possessing information about the location of trains on railway sections. 

The development of railway transport in the technological aspect. 

Keywords: Net, satellite, radio navigation, coordinates. monitoring. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʧʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʝʨʝʚʦʟʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʧʫʪʝʤ ʚʣʘʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʫʯʘʩʪʢʘʭ. ʈʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʝʪʴ, ʩʧʫʪʥʠʢ, ʨʘʜʠʦʥʘʚʠʛʘʮʠʷ, ʢʦʦʨʜʠʥʘʪʳ, ʤʦʥʠʪʦʨʠʥʛ. 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʘʞʥʳʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠ ʁʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʢʘʤʠ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʨʦʚʦʜʠʪ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʠ ʩʠʩʪʝʤʥʦ ʚʳʩʪʨʦʝʥʥʫʶ ʨʘʙʦʪʫ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʧʫʪʥʠʢʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʉ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ɻʃʆʅɸʉʉ/GPS ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ 

ʭʦʟʷʡʩʪʚʘʤ ʠ ʩʣʫʞʙʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʣʦʢʘʮʠʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ, ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ, 

ʚʢʣʶʯʘʷ ʩʧʝʮʠʘʣʴʥʳʝ ʠ ʦʧʘʩʥʳʝ ʛʨʫʟʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʘʤʦʭʦʜʥʳʝ ʧʦʜʚʠʞʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʧʫʪʝʚʳʝ ʙʨʠʛʘʜʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʧʫʪʠ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʩʦʩʪʦʷʥʠʷ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ [1]. 

ʅʘʣʠʯʠʝ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ɻʃʆʅɸʉʉ/GPS, ʙʫʜʝʪ ʥʘʧʨʷʤʫʶ ʩʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʠʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʅʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʝʩʧʝʯʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʜʚʠʞʝʥʠʷ, ʠ ʧʨʠʥʷʪʠʝ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʤʝʨ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʫʩʪʨʘʥʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ [1].  

ʇʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʚ ʩʬʝʨʝ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ ʢ 

ʩʦʟʜʘʥʠʶ ʥʦʚʝʡʰʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʚʢʣʶʯʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. ʀʥʪʝʨʚʘʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ 

ʧʦʝʟʜʦʚ (ʫʯʘʩʪʦʢ ɸʣʪʳʥʢʦʣʴ-ɾʝʪʳʛʝʥ ʠ ɾʝʟʢʘʟʛʘʥ-ɹʝʡʥʝʫ) ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʚʦʟʦʯʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

219 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʝʣʝʥʦ ʩʦʟʜʘʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʥʦʡ ʠ ʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʦʡ, ʥʦʚʳʭ  ʧʦʢʦʣʝʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʪʫʘʮʠʦʥʥʳʭ 

ʮʝʥʪʨʦʚ, ʢʦʤʧʣʝʢʩʥʦʝ ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ [2, 3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʞʝʥʝʨʘ ʤʠʨʦʚʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʦʤʧʘʥʠʠ ʧʨʠʢʣʘʜʳʚʘʶʪ 

ʫʩʠʣʠʷ ʥʘ ʩʦʟʜʘʥʠʝ: 

- ʢʦʤʧʣʝʢʩʥʳʭ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʣʦʢʦʤʦʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʮʠʬʨʦʚʦʛʦ ʨʘʜʠʦʢʘʥʘʣʘ; 

- ʩʠʩʪʝʤ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʮʠʬʨʦʚʦʛʦ ʨʘʜʠʦʢʘʥʘʣʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʧʦʝʟʜʦʧʦʪʦʢʦʚ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; 

- ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʚ 

ʮʝʣʷʭ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ (ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʪʦʧʣʠʚʘ ʠ ʩʥʠʞʝʥʠʝ ʠʟʥʦʩʘ ʚ 

ʩʠʩʪʝʤʝ çʢʦʣʝʩʦ ï ʨʝʣʴʩè); 

- ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʝʨʝʡʪʠ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʨʝʤʦʥʪʦʚ 

ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ; 

- ʪʝʭʥʦʣʦʛʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʫʪʝʚʦʡ ʨʝʤʦʥʪʥʦʡ ʪʝʭʥʠʢʠ ʚ ʧʝʨʠʦʜ çʦʢʦʥè ʚ 

ʫʚʷʟʢʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʝʟʜʥʦʡ ʨʘʙʦʪʦʡ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; 

- ʪʝʭʥʦʣʦʛʠʡ ʩʧʫʪʥʠʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʝʨʝʚʦʟʢʘʤʠ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ ʩ ʮʝʣʴʶ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ; 

- ʪʝʭʥʦʣʦʛʠʡ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʠʩʢʦʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʦʪʝʥʮʠʘʣʴʥʦ-

ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʥʘ ʫʩʪʨʘʥʝʥʠʝ 

ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ [4]. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʮʝʣʝʡ ɸʆ çʅʂ 

çʂʊɾè. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʥʘʤ ʧʦʪʨʝʙʫʶʪʩʷ ʨʘʟʚʠʪʘʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʢʦʤʧʘʥʠʷ çʉʠʤʝʥʩè ʩʦʟʜʘʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʙʝʟʦʧʘʩʥʳʭ, ʨʝʥʪʘʙʝʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʨʝʣʴʩʦʚʳʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ, ʣʦʛʠʩʪʠʢʫ ʚ 

ʘʵʨʦʧʦʨʪʘʭ ʠ ʧʦʯʪʦʚʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ. ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʘʪʝʛʠʠ çʙʝʟʦʧʘʩʥʦʩʪʴè 

- ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʛʦʨʦʜʘʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥʘʭ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ ʠ ʩʪʨʘʥ. 

ʂʦʤʧʘʥʠʷ çʉʠʤʝʥʩè ʧʨʝʜʣʘʛʘʝʪ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ: 

Å Vicos CTmobile (Vicos ï Vehicle and Infrastructure Control and Operating System; CT 

ï Cargo Telematics) ï ʙʘʟʦʚʳʡ ʙʣʦʢ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ; 

Å Vicos CTsensor ï ʜʘʪʯʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦ 

ʩʦʩʪʦʷʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʙʘʟʦʚʳʡ ʙʣʦʢ Vicos CTmobile; 

Å Vicos CTcentral ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʮʝʥʪʨʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʘʟʦʚʦʛʦ ʙʣʦʢʘ Vicos CTmobile. 

ʇʦʜʜʝʨʞʠʚʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʶ GPS, ʩʠʩʪʝʤʘ Vicos CTmobile ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʜʣʷ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ Vicos CTmobile ʨʘʩʰʠʨʷʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʙʝʩʧʨʦʚʦʜʥʳʭ ʜʘʪʯʠʢʦʚ Vicos 

CTsensor. ʕʪʠ ʜʘʪʯʠʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 
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ʛʨʫʟʦʚ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʬʠʣʴʪʨʘʮʠʠ ʩʣʝʜʠʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʪʦʣʴʢʦ ʚʘʞʥʘʷ ʜʣʷ ʚʘʩ 

ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʚʘʣʘʩʴ ʠ ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ ʩʝʨʚʝʨ Vicos CTcentral. ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʝʨʚʝʨ Vicos CTcentral ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʚ ʚʝʙ-ʙʨʘʫʟʝʨʝ [5].  
 

                                               
 

ʈʠʩʫʥʦʢ 1. ɼʘʪʯʠʢ Vicos CTsensor 

 

ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ: 

Å ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ GPS (Global Positioning 

System ï ʉʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ) ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʘʛʦʥʥʳʤ ʧʘʨʢʦʤ; 

Å ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʝʪʴ GSM (Global System for Mobile 

Communications - ɻʣʦʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ) ʚ ʚʠʜʝ ʩʦʦʙʱʝʥʠʡ SMS (Short 

Message Service ï ʉʣʫʞʙʘ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ) ʠʣʠ ʯʝʨʝʟ GPRS-ʩʦʝʜʠʥʝʥʠʝ (General 

Packet Radio Service - ʇʘʢʝʪʥʘʷ ʨʘʜʠʦʩʚʷʟʴ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ); 

Å ʦʮʝʥʢʘ ʩʦʙʳʪʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʘ; 

Å ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʛʨʫʟʦʚ; 

Å ʢʦʥʪʨʦʣʴ ʛʨʘʬʠʢʘ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʝʜʠʥʠʮ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ 

ʬʠʣʴʪʨʘʤʠ ʩʦʙʳʪʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʚʨʝʤʝʥʠ; 

Å ʮʠʢʣʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʚʨʝʤʝʥʠ ʮʠʢʣʘ); 

Å ʫʧʨʘʚʣʷʝʤʘʷ ʩʦʙʳʪʠʷʤʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

(ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʧʠʩʢʘ ʩʦʙʳʪʠʡ); 

Å ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʫʧʨʘʚʣʷʶʱʝʡ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʙʣʦʢʘ Vicos CTmobile ʧʦ GPRS. 
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ʆʪʩʣʝʞʠʚʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ Vicos 

CTmobile. 

ɻʨʘʬʠʢʠ ʜʚʠʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʭʨʘʥʷʪʩʷ ʥʘ ʩʝʨʚʝʨʝ Vicos CTcentral 

(ʚʦʟʤʦʞʝʥ ʠʤʧʦʨʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʨʘʬʠʢʦʚ) ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʙʣʦʢʠ Vicos CTmobile ʯʝʨʝʟ 

ʩʝʪʴ GSM. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʙʣʦʢʠ Vicos CTmobile ʧʨʦʚʝʨʷʶʪ ʪʝʢʫʱʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʨʘʬʠʢʫ ʜʚʠʞʝʥʠʷ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʣʶʙʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʛʨʘʬʠʢʘ ʚʳʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ [5]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʠʩʪʝʤʳ Vicos CTmobile: 

Å ʛʠʙʢʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʘʛʦʜʘʨʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʟʘʛʨʫʞʘʝʤʳʤ ʛʨʘʬʠʢʘʤ 

ʜʚʠʞʝʥʠʷ; 

Å ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʝ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʛʨʘʬʠʢʘ ʧʦ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʳʭ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʦʧʦʟʜʘʥʠʡ ʠʣʠ ʦʧʝʨʝʞʝʥʠʡ ʚ ʜʚʠʞʝʥʠʠ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

Å ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʝ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʛʨʘʬʠʢʘ ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ: 

ʜʦʧʫʩʪʠʤʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʷ ʧʦʝʟʜʘ ʥʘ ʩʪʘʥʮʠʠ; 

Å ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʛʨʘʬʠʢʘ ʜʚʠʞʝʥʠʷ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʚʘʛʦʥ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʜʘʥʥʦʤ ʤʝʩʪʝ ʚ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ); 

Å ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʚʷʟʴ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ ʧʝʨʝʜʘʝʪʩʷ 

ʪʦʣʴʢʦ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʛʨʘʬʠʢʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ 

ʥʘʩʪʨʦʡʢʠ ʦʧʦʚʝʱʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʚʦʟʢʠ; 

Å ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ Vicos CTsensor. 

ʋʧʨʘʚʣʝʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ Vicos CTcentral 

Vicos CTcentral ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʜʘʥʥʳʭ, ʛʜʝ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʩʦʩʪʦʷʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ, ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʯʝʨʝʟ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ. ɺʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ Vicos 

CTcentral ʜʣʷ: 

Å ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʣʦʢʦʚ Vicos CTmobile; 

Å ʫʧʨʘʚʣʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʤʠ ʜʘʪʯʠʢʘʤʠ Vicos CTsensor ʠ ʥʘʩʪʨʦʡʢʠ ʠʭ 

ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ; 

Å ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ; 

Å ʦʪʦʙʨʘʞʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; 

Å ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ; 

Å ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʢʘʤʠ ʜʚʠʞʝʥʠʷ ʠ ʧʣʘʥʘʤʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; 

Å ʚʢʣʶʯʝʥʠʷ ʚ ʛʨʘʬʠʢʠ ʜʚʠʞʝʥʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʦʚʳʭ 

ʩʪʘʥʮʠʡ, ʟʘʛʨʫʟʢʠ ʥʦʚʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʠ ʪ.ʜ. 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʙʣʦʢʦʚ Vicos CTmobile ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ 

ʛʨʫʧʧʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʮʠʢʣʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʠʥʪʝʨʚʘʣʦʤ ʦʪ ʰʝʩʪʠ ʤʠʥʫʪ ʜʦ 24 ʯʘʩʦʚ. ʊʘʢʞʝ 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʜʘʪʯʠʢʦʚ Vicos CTsensor. ɼʦʩʪʫʧ ʢ ʚʝʙ 

ʧʨʠʣʦʞʝʥʠʶ Vicos CTcentral ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʚʘʰʝʛʦ ʚʝʙ-ʙʨʘʫʟʝʨʘ. ʇʘʢʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʪʨʝʙʫʝʪʩʷ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ Vicos 

CTmobile ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʘʤ ʜʘʥʥʳʝ ʦʙ ʦʪʢʣʦʥʝʥʠʠ ʦʪ ʛʨʘʬʠʢʘ 

ʜʚʠʞʝʥʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʘʪʯʠʢʘʤʠ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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Vicos CTsensor ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʝʪ ʧʦʤʠʥʫʪʥʳʡ ʦʙʟʦʨ ʩʦʩʪʦʷʥʠʷ ʧʘʨʢʘ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

ɺ ʮʝʣʦʤ, ʧʦ ʧʨʦʚʝʜʝʥʥʳʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʦʢʫʧʘʝʤʦʩʪʴ 

ʟʘʪʨʘʪ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 3 ʣʝʪ. 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ɻʈʋɿʆɺʓʍ ʇɽʈɽɺʆɿʆʂ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʢʘʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʩ ʫʯʘʩʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʚʢʣʶʯʘʶʱʠʝ ʦʧʝʨʘʮʠʠ ʧʦʛʨʫʟʢʠ, ʧʝʨʝʚʦʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʛʨʫʟʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʛʨʫʟʢʘ, ʧʝʨʝʚʦʟʢʘ, ʚʳʛʨʫʟʢʘ, ʛʨʫʟ, ʪʨʘʥʩʧʦʨʪ, ʤʘʨʰʨʫʪʠʟʘʮʠʷ.  

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʞװʢ ʪʘʩʳʤʘʣʳʥ ײʡʳʤʜʘʩʪʳʨʫ ᴅʨʪװʨʣʽ ʢᴇʣʽʢ ʪװʨʣʝʨʽʥʽש 

 ʩʽʨʫװʢʪʝʨʜʽ ʪʠʝʫ, ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʪװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʞᴅʥʝ ʞװʘʪʳʩʫʳʤʝʥ ʞץ

ʦʧʝʨʘʮʠʷʣʘʨʳʥ ץʦʩʘ ʘʣסʘʥʜʘ, ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʝʛʽ ʦʨʥʳ ᴇʟʛʝʨʝʪʽʥ ᴇʥʜʽʨʽʩʪʽʢ 

ʧʨʦʮʝʩʩ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʠʝʫ, ʪʘʩʳʤʘʣʜʘʫ, ʪװʩʽʨʫ, ʞװʢ, ʢᴇʣʽʢ, ʤʘʨʰʨʫʪʪʘʫ.  

Abstract. The article deals with the organization of freight traffic as a production process 

carried out with the participation of various modes of transport and including the operations of 

loading, transporting and unloading goods, as a result of which their spatial position changes.  

Keywords: loading, transportation, unloading, cargo, transport, routing.  

 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʦʥʷʪʠʷ ʵʬʬʝʢʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʚʝʣʠʯʠʥʘʭ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪ ï ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʜ ʟʘʪʨʘʪʘʤʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ ʪʘ 

ʢʘʪʝʛʦʨʠʷ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʮʝʥʠʚʘʝʤʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʫʙʲʝʢʪʘ. ʕʬʬʝʢʪ ʟʜʝʩʴ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦ ʙʣʠʟʢʠʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠ ʩ 

ʨʘʟʥʳʤ ʟʘʪʨʘʯʝʥʥʳʤ ʫʨʦʚʥʝʤ ʨʘʩʭʦʜʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ [1]. ʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʵʬʬʝʢʪʦʤ (ʨʝʟʫʣʴʪʘʪʦʤ) ʠ ʟʘʪʨʘʪʘʤʠ (ʨʘʩʭʦʜʘʤʠ, 
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ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ), ʚʣʦʞʝʥʥʳʭ ʜʣʷ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʆʩʦʙʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʪʨʝʙʫʝʪ 

ʧʨʘʚʠʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʩʨʝʜʩʪʚ, 

ʤʘʪʝʨʠʘʣʴʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ, ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʟʤʝʨʝʥʠʷ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʨʠʪʝʨʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʘʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʧʦʣʥʫʶ ʠ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʚʳʧʦʣʥʝʥʠʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ ʧʣʘʥʦʚ. 

ɺʩʷ ʩʣʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʦʙʱʝʡ ʬʦʨʤʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʠʢʘʭ ʧʨʠ ʨʘʩʯʝʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ: - 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ; - ʠʥʪʝʛʨʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʦ 

ʘʚʪʦʧʨʝʜʧʨʠʷʪʠʶ ʟʘ ʚʝʩʴ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ; - ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʘʚʪʦʧʨʝʜʧʨʠʷʪʠʝʤ ʥʦʚʰʝʩʪʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ; - ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ (ʩʣʫʯʘʡʥʦʩʪʠ); - ʦʮʝʥʢʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʠʶ ʥʦʨʤʘʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ; 10 - ʫʯʝʪ 

ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʚ ʦʪʨʘʩʣʷʭ ʠʣʠ ʩʬʝʨʘʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʘʚʪʦʧʨʝʜʧʨʠʷʪʠʷ; - ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʣʘʪʝʞʝʡ (ʨʘʩʭʦʜʦʚ) ʟʘ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ, ʫʩʣʫʛʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʚʪʦʧʨʝʜʧʨʠʷʪʠʝʤ ʨʝʩʫʨʩʦʚ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʚʳʰʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʧʝʨʝʚʦʟʦʢ, ʘ ʪʘʢʞʝ 

ʚʣʠʷʶʪ ʥʘ ʟʥʘʯʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʦʧʨʝʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʮʝʣʦʤ ʧʦ ʨʝʛʠʦʥʫ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʠ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʣʦʛʠʩʪʠʢʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ 

ʤʦʜʝʣʝʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘʯʘ ʩʯʠʪʘʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ [2]. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʩʯʝʪʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʘʨʰʨʫʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1, ʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ (ʘʣʛʦʨʠʪʤʦʚ) ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʤʝʣʢʦʧʘʨʪʠʦʥʥʳʭ 

ʛʨʫʟʦʚ ï ʥʘ ʨʠʩʫʥʢʝ 2. 
 

 
 

ʈʠʩʫʥʦʢ 1 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ 
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ʇʦʠʩʢ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʦʡ ʠ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ. ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʧʨʦʠʩʭʦʜʠʪ, 

ʫʯʠʪʳʚʘʷ ʢʣʶʯʝʚʳʝ ʦʙʲʝʢʪʠʚʥʳʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ [2], ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

īʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ - ʠʟʜʝʨʞʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʦʧʝʨʘʮʠʠ, ʚʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ 

ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʛʨʫʟʘ; īʝʩʪʝʩʪʚʝʥʥʦ - ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʩʝʙʝ 

ʩʦʜʝʨʞʘʪ ʧʨʦʚʝʜʝʥʠʝ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʧʦʩʪʘʚʱʠʢʘ; īʢʘʯʝʩʪʚʦ ʠ ʚʠʜ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ; 

īʩʧʝʮʠʬʠʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʣʷ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ. 

 
 

ʈʠʩʫʥʦʢ 2 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ (ʘʣʛʦʨʠʪʤʦʚ) ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ 

ʤʝʣʢʦʧʘʨʪʠʦʥʥʳʭ ʛʨʫʟʦʚ 

 

ʃʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʥʠʤʘʶʱʝʝʩʷ ʛʨʫʟʦʚʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ, 

ʥʝʠʟʙʝʞʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʧʦʠʩʢʘ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʜʦʩʪʠʯʴ 

ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ - ʧʨʠʙʳʣʠ. ʆʧʪʠʤʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʚʳʧʦʣʥʷʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʚʥʝʰʥʷʷ ʩʨʝʜʘ, ʪʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʫʩʪʘʥʦʚʢʠ, ʧʦʚʝʜʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʜʘʙʳ 

ʚʳʷʚʠʪʴ ʠ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ [3] 

ɺʥʝʰʥʷʷ ʩʨʝʜʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʜʠʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪ 

ʩʧʨʦʩ ʥʘ ʪʫ ʠʣʠ ʠʥʫʶ ʬʫʥʢʮʠʶ. ʇʨʠʯʝʤ ʚʣʠʷʥʠʝ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʠ 

ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʪʝʤʧʦʤ ʠʭ ʨʘʟʚʠʪʠʷ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚʳʩʪʫʧʘʝʪ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤ ʬʘʢʪʦʨʦʤ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʫʨʦʚʝʥʴ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʩʣʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʝʝ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʫʩʣʦʚʠʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʬʦʨʤʠʨʫʶʪ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʪʦ ʧʦʜ ʝʝ ʚʣʠʷʥʠʝʤ 

ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʥʷʪʳ ʚʳʧʦʣʥʝʥʠʝʤ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʇʨʠ ʵʪʦʤ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

ʪʝʭʥʦʣʦʛʠʠ ʤʝʞʜʫ ʩʦʙʦʡ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʠʧʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʕʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ 

ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʤʦʛʫʪ ʙʳʪʴ 

ʩʢʣʘʜʳʚʘʶʱʠʤʠʩʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʠʣʠ ʛʨʫʧʧʦʚʳʤʠ. ʇʝʨʚʳʝ ʜʚʘ ʪʠʧʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʘ ʩʣʝʜʫʶʱʠʝ 

ʚ ʩʣʦʞʥʳʭ. 

ʆʙʲʝʤ, ʭʘʨʘʢʪʝʨ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʩʦʩʪʘʚ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʣʠʰʥʷʷ ʠ ʥʝʜʦʩʪʦʚʝʨʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʚʝʜʝʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ, ʫʚʝʣʠʯʝʥʠʶ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʅʝʨʘʮʠʦʥʘʣʴʥʳʝ ʠ ʟʘʤʝʜʣʝʥʥʳʝ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠʚʦʜʷʪ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ ʬʫʥʢʮʠʡ, ʢ ʩʥʠʞʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ 

ʠʩʧʦʣʥʠʪʝʣʝʡ, ʢ ʥʘʨʫʰʝʥʠʶ ʨʠʪʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚ 

ʨʘʤʢʘʭ ʨʳʥʢʘ, ʢʨʫʧʥʳʝ ʦʙʲʝʤʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʨʘʟʚʠʪʠʝ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʫʪʝʡ 

ʩʦʦʙʱʝʥʠʷ ʠ ʨʘʟʚʠʪʠʶ ʧʫʪʝʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʨʠ ʟʘʜʘʯʘʭ ʚʳʙʦʨʘ. 

 

ʃʀʊɽʈɸʊʋʈɸ 
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ɸʋʊʉʆʈʉʀʅɻ ɾᴄʅɽ ʆʅʓר ʃʆɻʀʉʊʀʂɸɼɸנʓ ʈᴆʃɯ 

 

ɸשʜʘʪʧʘ. ʃʦʛʠʩʪʠʢʘʣʳץ ʘʫʪʩʦʨʩʠʥʛ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʜʘʤʳʪʫ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʞʘᴃʘʥʜʘʥʫ װʨʜʽʩʽʥʝ ʞʦʣ ʘʰʘʜʳ. ɾʝʢʝʣʝʛʝʥ ײʡʳʤʜʘʨ ʞʘᴃʘʥʜʳץ ᴇʥʜʽʨʽʩʪʽש ʙʽʨ ʙᴇʣʽʛʽʥʝ 

ʘʡʥʘʣʳʧ, ʞʝʪʢʽʟʫ ʞᴅʥʝ ʩʘʪʫ ʧʨʦʮʝʩʪʝʨʽ ʜʝ ʢװʨʜʝʣʝʥʝ ʪװʩʝʜʽ, ʘʣ ʙʘʨʣʳץ ʩʝʨʽʢʪʝʩʪʝʨ װʰʽʥ 

ʣʦʛʠʩʪʠʢʘʣʳץ ʙʽʣʽʤ ײץʥʳ ʪʘʙʳʩʪʳש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʳʥʘ ʘʡʥʘʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʘʫʪʩʦʨʩʠʥʛ, ʣʦʛʠʩʪʠʢʘ, ʙʠʟʥʝʩ, ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪ.  

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʢ 

ʪʝʥʜʝʥʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ. ʆʪʜʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʣʦʞʥʷʶʪʩʷ ʠ ʧʨʦʮʝʩʩʳ ʧʦʩʪʘʚʦʢ ʠ ʧʨʦʜʘʞ, ʘ ʜʣʷ ʚʩʝʭ 

ʧʘʨʪʥʝʨʦʚ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʩʪʘʥʦʚʠʪʩʷ ʩʪʦʠʤʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʫʪʩʦʨʩʠʥʛ, ʣʦʛʠʩʪʠʢʘ, ʙʠʟʥʝʩ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ. 

Abstract. The development of the concept of logistics outsourcing opens the way to the 

trend of economic globalization. Individual organizations are becoming part of global 

production, and supply and sales processes are also becoming more complex, and the cost of 

logistics education for all partners becomes a key success factor. 
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 ʩʽʥʝ ʙʘʩʪʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣװʙʝʨʝʪʽʥ ᴅʩʝʨʽʥ ʪ שʘʟʽʨ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʘʥʠʷʣʘʨ ʘʫʪʩʦʨʩʠʥʛʪʽפ

ʙʘʩʪʳ ʢᴅʩʽʧʢʝ ʞʘʪʧʘʡʪʳʥ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨʛʝ ʞײʤʩʘʣʘʪʳʥ ʰʳסʳʥʜʘʨʜʳ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʧʝʨʩʦʥʘʣʜʳש ʝשʙʝʢ ʘץʳʩʳ ʝʩʝʙʽʥʝʥ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʜʘʥ ʰʳסʘʪʳʥʳ, 

ʘʫʪʩʦʨʩʠʥʛ ʝשʙʝʢ ʘץʳ ʙʦʡʳʥʰʘ ʞײʤʩʘʣʘʪʳʥ ʰʳסʳʥʜʘʨ ʞװʢʪʝʤʝʩʽʥ ᴇʟ ʤʦʡʥʳʥʘ ʘʣʳʧ, 

ʬʠʨʤʘסʘ ᴇʟ ʢװʰ-ʞʽʛʝʨʽʥ ʤʘשʳʟʜʳ ʞײʤʳʩʪʘʨסʘ ʞײʤʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʫʪʩʦʨʩʠʥʛ (Outsourcing) ʘסʳʣʰʳʥ ʪʽʣʽʥʝʥ ʘʫʜʘʨסʘʥʜʘ "ʩʳʨʪץʳ ʩʘʨʘʧʪʘʤʘ ʢᴇʟʜʝʨʽʥ 

ʥʝʤʝʩʝ ʩʳʨʪץʳ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ"ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. ʉʳʨʪץʳ ʢᴅʩʽʙʠ ʨʝʩʫʨʩʪʘʨ ʤʝʥ 

ʩʘʨʘʧʪʘʤʘʥʳ ʦʨʳʥʜʳ ʞᴅʥʝ ʰʝʙʝʨ ʧʘʡʜʘʣʘʥʫ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʞʦʣʳʥʜʘסʳ ץʘʪʘש ʢװʨʝʩ ʞʘסʜʘʡʳʥʜʘ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʤʝʥ ײʡʳʤʜʘʨʜʳש ʞʘᴃʘʥʜʳץ 

ʵʢʦʥʦʤʠʢʘʜʘסʳ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʜʳ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1]. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʽʩ ʞװʟʽʥʜʝ IAOP (ɸʫʪʩʦʨʩʠʥʛ ʢᴅʩʽʧץʦʡʣʘʨʳʥʳש ʭʘʣʳץʘʨʘʣʳץ 

 ʪʘʤʘʩʳ ʞʠʽץʘʥʳ ץʢʣʘʩʩʠʢʘʣʳ שʘʫʪʩʦʨʩʠʥʛʪʽ שʳʥʳסʘʫʳʤʜʘʩʪʳץ (ʳסʘʫʳʤʜʘʩʪʳץ

 .ʦʣʜʘʥʳʣʘʜʳץ

ɸʫʪʩʦʨʩʠʥʛ - ʙײʣ ʩʳʨʪץʳ ʨʝʩʫʪʩʪʘʨʤʝʥ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ץʳʟʤʝʪ ʞʝʪʢʽʟʫʰʽʤʝʥ 

 ɹʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʞʝʢʝ .ץʪʘʩʪʳץʘʥ ʽʩʢʝʨʣʽʢ ʳʥʪʳʤʘסʳʪʪʘʣסʤʝʨʟʽʤʜʽ, ʥᴅʪʠʞʝʛʝ ʙʘ ץʟʘײ

ʙʠʟʥʝʩ ʬʫʥʢʮʠʷʣʘʨʳ ʘʫʪʩʦʨʩʠʥʛʢʝ ʥʝʤʝʩʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʘʨץʳʣʳ ʪʦʣʳסʳʤʝʥ ʙʝʨʽʣʫʽ 

ʤװʤʢʽʥ. 

ɽʥʜʽ ʘʫʪʩʦʨʩʠʥʛʪʽש ʥʝʛʽʟʛʽ ʙʘסʳʪʳʥʳש ʙʽʨʽ - "ʃʦʛʠʩʪʠʢʘ ʘʫʪʩʦʨʩʠʥʛʽʥ" ץʘʨʘʩʪʳʨʳʧ 

ᴇʪʝʡʽʢ. ʃʦʛʠʩʪʠʢʘ ʙʠʟʥʝʩʪʽש ʪʠʽʤʽʜʽʣʽʛʽ ʤʝʥ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʙʘʩʪʳ 

 ץʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳ ץʘʨʞʳʣʳץ ,ץʧʘʨʘʧʪʪʳץʙʘʩʪʳ ʤʽʥʜʜʝʪʽ ʘ שʙʽʨʽ. ʆʥʳ שʨʘʣʜʘʨʳʥʳײץ

ʘסʳʥʜʘʨʜʳ ʤʠʥʠʤʘʣʜʳ ʰʳסʳʥʜʘʨʤʝʥ ʙʘʩץʘʨʫ. ʉʦʥʜʳץʪʘʥ ʙײʥʜʘ ʥʘץʪʳ ʞײʤʳʩ ʪװʨʽ 

ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝʩʽ, ʙʽʣʽʤʽ, ʪʝʭʥʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ, ץʦʡʤʘʣʘʨʳ ʙʘʨ ʙʘʩץʘ 

ʢʦʤʧʘʥʠʷʣʘʨסʘ ʪʘʧʩʳʨʫ, ʷסʥʠ ʣʦʛʠʩʪʠʢʘʜʘסʳ ʘʫʪʩʦʨʩʠʥʛʪʽ ʧʘʡʜʘʣʘʥʫ. ɹʠʟʥʝʩʪʽש ʢʝʟ-

ʢʝʣʛʝʥ ʪװʨʽ ʩʠʷץʪʳ ʘʫʪʩʦʨʩʠʥʛ ʢʝʣʝʩʽ ʙᴅʩʝʢʝʣʽʢ ʘʨʪʳץʰʳʣʳץʪʘʨ ʙʝʨʝʜʽ: 

¶ ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤʝʥ װʥʝʤʜʝʫ; 

¶ ʧʝʨʩʦʥʘʣ ʝשʙʝʢ ʘץʳʩʳʥʘʥ ʞʘʩʘʣʘʪʳʥ װʥʝʤ; 

¶ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ; 

¶ ʧʝʨʩʦʥʘʣʜʳ ʘʨʥʘʡʳ ʜʘʡʳʥʜʘʫסʘ ʞײʤʩʘʣʘʪʳʥ ʰʳסʳʥʜʘʨʜʳ װʥʝʤʜʝʫ; 

¶ ʣʦʛʠʩʪʠʢʘʣʳװ ץʜʝʨʽʩʪʝʨʜʽװ שʟʜʽʢʩʽʟ ʞװʨʽʧ ʦʪʳʨʫʳ; 

¶ ʩʘʣʳץʪʳץ, ʩʘץʪʘʥʜʳʨʫ, ʟʝʡʥʝʪ ʘץʳʣʳץ ʞᴅʥʝ ʪ.ʙ. ʰʳסʳʥʜʘʨʜʳ װʥʝʤʜʝʫ; 

¶ ʣʦʛʠʩʪʠʢʘסʘ ʪᴅʥ ʪᴅʫʝʢʝʣʜʝʨʜʝʥ ײץʪʳʣʫ. 

ɹײʜʘʥ ʰʳסʘʪʳʥʳ, ʘʫʪʩʦʨʩʠʥʛʪʽʢ ץʳʟʤʝʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘʪʳʥ ʢʦʤʧʘʥʠʷʣʘʨ ᴇʟʽʥʽש 

ʥʝʛʽʟʛʽ ץʫʘʪʳ ʤʝʥ ʫʘץʳʪʳʥ ᴇʟʽʥʽש ʙʘʩʪʳ ץʳʟʤʝʪʪʝʨʽ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥʝ סʘʥʘ ʞײʤʩʘʡ ʘʣʘʜʳ. 

ʃʦʛʠʩʪʠʢʘʣʳץ ʘʫʪʩʦʨʩʠʥʛʪʽ ץʳʟʤʝʪ ʙʘסʳʪʳʥʘ ץʘʨʘʡ ʢʝʣʝʩʽ ʪװʨʣʝʨʛʝ ʞʽʢʪʝʫʛʝ 

ʙʦʣʘʜʳ: 

- ʢᴇʣʽʢʪʽʢ-ʵʢʩʧʝʜʠʮʠʷʣʳץ ץʳʟʤʝʪʪʝʨ; 

- ʢʝʜʝʥʜʽʢ ʨᴅʩʽʤʜʝʫ ץʳʟʤʝʪʪʝʨʽ; 

 ;ʳʟʤʝʪʪʝʨץ ץʦʡʤʘʣʳץ -

- ʞʘʙʜʳץʪʘʫʰʳʣʘʨʜʳ ʽʟʜʝʧ ʪʘʙʫ, ʦʣʘʨʤʝʥ ʢʝʣʽʩʩᴇʟʜʝʨ ʞװʨʛʽʟʫ; 

- ʪʘʫʘʨʣʘʨʜʳ ʙʫʳʧ-ʪװʶ ʥʝʤʝʩʝ ץʘʡʪʘ ʪװʶ, ץʦʡʤʘʣʘʫ. 

ʃʦʛʠʩʪʠʢʘʣʳץ ʙʠʟʥʝʩʪʽש ʙװʛʽʥʛʽ ʢװʥʽ ץʘʥʰʘʣʳץʪʳ ᴇʟʝʢʪʽ ʩʠʧʘʪ ʘʣʳʧ ʢʝʣʝ 

ʞʘʪץʘʥʜʳסʳʥ ʦʥʜʘסʳ ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪʪʝʨʜʽש ʘʡʥʘʣʳʤʳ ʦʨʪʘ ʝʩʝʧʧʝʥ 600 ʤʣʨʜ ʝʚʨʦ 

 ץʩʘʣʘʣʘʨʳʥʜʘ ʣʦʛʠʩʪʠʢʘʣʳ ץʙʘʨʣʳ שʘ ʙʦʣʘʜʳ. ʕʢʦʥʦʤʠʢʘʥʳסʘʫץʳʥʘʥ ʙʘʡסʨʘʡʪʳʥʜʳײץ

 ʘ ʙʝʨʽʣʝʜʽ. ɸʫʪʩʦʨʩʠʥʛʢʝ, ᴅʜʝʪʪʝ, ʢʝʣʝʩʽסʢʦʤʧʘʥʠʷʣʘʨ ץʣʦʛʠʩʪʠʢʘʣʳ 30% שʳʟʤʝʪʪʝʨʜʽץ

 :ʳʟʤʝʪʪʝʨ ʪʘʧʩʳʨʳʣʘʜʳ [6]ץ

V ץʦʡʤʘʣʘʫ - 73,7 %; 

V ʩʳʨʪץʳ ʪʘʩʳʤʘʣʜʘʫ - 68,4 %; 

V ʞװʢʪʝʨ ʤʝʥ ʪᴇʣʝʤʜʝʨʜʽ ʨᴅʩʽʤʜʝʫ - 61,4 %; 
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V ʽʰʢʽ ʪʘʩʳʤʘʣʜʘʫ - 56,1 %; 

V -ʞװʢ/ʜʠʩʪʨʠʙʫʮʠʷ ʢʦʥʩʦʣʠʜʘʮʠʷʩʳ - 40,4 %; 

V ʪʽʢʝʣʝʡ ʪʘʩʳʤʘʣʜʘʫ - 38,6 %. 

ɹʘʪʳʩʪʘ ʘʫʪʩʦʨʩʠʥʛ ᴅʩʽʨʝʩʝ ʜʘʡʳʥ ᴇʥʽʤʜʽ ᴇʪʢʽʟʫ ʞᴅʥʝ ʙᴇʣʫ ʘʷʩʳʥʜʘ ʢʝשʽʥʝʥ 

 ʳʟʤʝʪʪʝʨץ ץʙʦʣʞʘʤʜʘʨʳ ʙʦʡʳʥʰʘ, "ʣʦʛʠʩʪʠʢʘʣʳ שʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. ʄʘʤʘʥʜʘʨʜʳץ

ʘʫʪʩʦʨʩʠʥʛʽ" (Third Party Logistics Services-3PL/ Logistics Outsourcing)" - ʣʦʛʠʩʪʠʢʘʣʳץ 

 ʳ ʩʝʨʚʠʩʪʽʢץʩʳʨʪ (ʳסᴇʥʜʽʨʽʩʪʽʢ ʝʤʝʩ ʩʠʧʘʪʪʘ) ʛʝʣʽʤʝʥװʘʪʘʨʳʥ ʥʝʤʝʩʝ ʪץʙʽʨ שʳʟʤʝʪʪʝʨʜʽץ

ʣʦʛʠʩʪʠʢʘʣʳײ ץʡʳʤʜʘʨסʘ ʪʘʧʩʳʨʫ ʙʦʣʘʰʘץʪʘ ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪʪʝʨʜʽש ʤʘשʳʟʜʳ ʙʽʨ 

ʩʝʛʤʝʥʪʽʥʝ ʘʡʥʘʣʤʘץ. ʃʦʛʠʩʪʠʢʘʣʳץ ʘʫʪʩʦʨʩʠʥʛ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʙʦʡʳʥʰʘ ʬʠʨʤʘ ᴇʟʽʥʽש 

ʢʝʡʙʽʨ ʣʦʛʠʩʪʠʢʘʣʳץ ʦʧʝʨʘʮʠʷʣʘʨʳʥ ʦʣʘʨʜʘʥ ײʪʳʤʜʳʨʘץ ʘʪץʘʨʘ ʘʣʘʪʳʥ ʩʝʨʽʢʪʝʩʪʝʨʛʝ 

ʪʘʧʩʳʨʳʩ ʙʝʨʝ ʦʪʳʨʳʧ, ʽʰʢʽ ᴇʥʜʽʨʽʩʽʥʜʝ ʦסʘʥ ʨʝʩʫʨʩʪʘʨʜʳ ʞײʤʩʘʤʘʫʜʳ ʢᴇʟʜʝʡʜʽ. ɹʽʨ 

ʢʦʤʧʘʥʠʷ ᴇʟ ʣʦʛʠʩʪʠʢʘʩʳʥ ʙʘʩץʘʨʫʜʳ ʙʘץʘ ʢʦʤʧʘʥʠʷסʘ ʪʘʧʩʳʨʘʪʳʥ ʙʦʣʩʘ, ʙײʣ ʥײʩץʘ 

ʢʦʥʪʨʘʢʪʽʣʽ ʣʦʛʠʩʪʠʢʘ (contract logistics) ʜʝʧ ʘʪʘʣʘʜʳ. ʃʦʛʠʩʪʠʢʘʣʳץ ʢᴅʩʽʧʦʨʳʥ 3PL-

ʧʨʦʚʘʡʜʝʨ ʨʝʪʽʥʜʝ ץʳʟʤʝʪʪʝʨʜʽש ʪʦʣʳץ ʢʝʰʝʥʽʥ ʢᴇʨʩʝʪʝʪʽʥ, ʙʽʨʘץ ʦʥʳש ʽʰʽʥʜʝ ʪʘʫʘʨʣʘʨʜʳ 

ʪʘʧʩʳʨʳʩ ʙʦʡʳʥʰʘ ʞʝʪʢʽʟʫ ץʳʟʤʝʪʽ ʙʘʩʳʤʳʨʘץ ʪᴅʫʝʣʩʽʟ ʜʝʣʜʘʣ ײʡʳʤ ʨʝʪʽʥʜʝ 

 ץʧʘʨʘʪʪʳץʦʡʤʘʣʘʫ, ʪʘʩʳʤʘʣʜʘʫ, ʢʝʜʝʥʜʽʢ ʨᴅʩʽʤʜʝʫ, ʘץ ,ʘʣʜʳʤʝʥ שʣ, ʝײʘʨʘʩʪʳʨʳʣʘʜʳ. ɹץ

 .ʳʟʤʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʢʦʤʧʘʥʠʷʣʘʨץ ʜʘʫשʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʞʝʪʢʽʟʫʰʽʣʝʨʜʽ ʪʘץ

 ʘʫʪʩʦʨʩʠʥʛ ʤᴅʩʝʣʝʩʽ ᴇʟʝʢʪʽ ʩʠʧʘʪ ץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʣʦʛʠʩʪʠʢʘʣʳץʘʟʘפ

ʘʣסʘʥʳʤʝʥ, ʙʘʷʫ ץʘʨץʳʥʜʘ ʜʘʤʳʧ ʢʝʣʝʜʽ. ɹײʣ װʜʝʨʽʩʢʝ ʢʝʣʝʩʽ ʬʘʢʪʦʨʣʘʨ ʳץʧʘʣ ʝʪʫʜʝ: 

- ʞʘʙʜʳץʪʘʫ ʞᴅʥʝ ᴇʪʢʽʟʫ ʪʦʨʘʧʪʘʨʳʥʳש, ʩʘʫʜʘʥʳש ʞʘᴃʘʥʜʘʥʫʳ; 

- ʞʝʪʢʽʟʫ ʰʳʥʞʳʨʣʘʨʳʥ ʙʘʩץʘʨʫ (ʣʦʛʠʩʪʠʢʘʣʳץ ʰʳʥʞʳʨʣʘʨʜʳ ʙʘʩץʘʨʫ); 

- ʪײʪʳʥʫʰʳʣʘʨʜʳץ שʳʩʳʤʳ; 

- ʘʫʪʩʦʨʩʠʥʛʪʽ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʙʠʟʥʝʩ-ץʠʩʳʥʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ. 

ɹװʛʽʥʜʝʨʽ פʘʟʘץʩʪʘʥʥʳש ʛʝʦʛʨʘʬʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʘʨʘʡ ᴇʟʽʥʜʽʢ ʣʦʛʠʩʪʠʢʘʥʳ 

ʜʘʤʳʪʫʜʘסʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʜʝ ʙʘʨ ʝʢʝʥʜʽʛʽʥ ʘʪʘʧ ᴇʪʫ ץʘʞʝʪ. 

ʈʝʩʧʫʙʣʠʢʘ ʪʝʨʨʠʪʦʨʠʷʩʳ ʙʦʡʳʥʰʘ ʙʝʩ ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽʢ ʞʦʣʜʘʨ ʤʝʥ ʙʽʨʥʝʰʝ ʽʨʽ 

 ʳ ɽʚʨʦʧʘ ʞᴅʥʝסʰʳʣʳץʙʘʩʪʳ ʘʨʪʳ שʙʳʨ ʞʦʣʜʘʨʳ ᴇʪʝʜʽ. ɽʣʽʤʽʟʜʝʛʽ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʣʽʟʜʽײץ

 ʳʣʳץʽʟ ʥʝʤʝʩʝ ʈʝʩʝʡ ʘʨשʳʣʳ ᴇʪʢʝʥʜʝ ʪʝץʩʪʘʥ ʘʨץʘʟʘפ ʳסʪʳץʘʰʳץ-ʘʨʘ שʳʪʘʡ ʝʣʽʥʽפ

 .ʩʝʜʽ [6]װʘʨʘ ʪץʳʩץ ʘ ʜʝʡʽʥסʳʨʳʤץʘʥ ʰʘסʜʘשʘʥʜʘ ʤʳסʘʥʤʝʥ ʩʘʣʩʳʪʳʨסʘʪʳʥʘץ

ɸʥʳץʪʘʤʘʜʘ "ײʟʘץ ʤʝʨʟʽʤʜʽ ʳʥʪʳʤʘץʪʘʩʪʳץ" ʪʝʨʤʠʥʽʥ ץʦʣʜʘʥʫ ʪײʨʘץʪʳ ʥʝʤʝʩʝ ײʟʘץ 

ʤʝʨʟʽʤʜʽ ʢʝʣʽʩʽʤ-ʰʘʨʪʪʳ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʞʘʩʘʩʫʜʳ ʙʽʣʜʽʨʤʝʡʜʽ. ʐʝʪʝʣʜʝʛʽ ʢᴇʧʪʝʛʝʥ 

ʘʫʪʩʦʨʩʠʥʛʪʽʢ ʢʝʣʽʩʽʤʰʘʨʪʪʘʨ 5, 10 ʞᴅʥʝ ʪʽʧʪʽ 15 ʞʳʣסʘ ʩʦʟʳʣʘʜʳ, ʘʣ ʦʣʘʨ 30 ʢװʥʜʽʢ 

ʭʘʙʘʨʣʘʤʘ ʙʦʡʳʥʰʘ ʘʷץʪʘʣʫʳ ʤװʤʢʽʥ. ױʟʘץ ʤʝʨʟʽʤʜʽ ʜʝʛʝʥʽʤʽʟ, ʝש ʘʣʜʳʤʝʥ, ʢᴅʩʽʧʦʨʳʥ 

ʙʘʩʰʳʣʳסʳʥʳש ʢʝʡʙʽʨ ʽʰʢʽ ʨʝʩʫʨʩʪʘʨסʘ ʠʥʚʝʩʪʠʮʠʷʣʘʨʜʳ ʪʦץʪʘʪʫ ʞᴅʥʝ ʥʘʨʳץʪʘסʳ 

ʞʝʪʢʽʟʫʰʽʣʝʨʜʝʥ ץʳʟʤʝʪʪʝʨʜʽ ʩʘʪʳʧ ʘʣʫסʘ ʢᴇʰʫ ʪʫʨʘʣʳ ʩʪʨʘʪʝʛʠʷʣʳץ ʰʝʰʽʤʽʥ ʙʽʣʜʽʨʝʜʽ 

[3]. 

ʃʦʛʠʩʪʠʢʘʣʳץ ʬʫʥʢʮʠʷʣʘʨ ʤʝʥ ʙʠʟʥʝʩ-װʜʝʨʽʩʪʝʨ ʘʫʪʩʦʨʩʠʥʛʽ ʥʝʛʽʟʽʥʝʥ ʪʦʣʳץ ʥʝʤʝʩʝ 

ʽʰʽʥʘʨʘ ʣʦʛʠʩʪʠʢʘʣʳץ ʬʫʥʢʮʠʷʣʘʨʜʳ ð ʘʫʪʩʦʨʩʝʨʛʝ ʪʘʧʩʳʨʫʜʘʥ ʪײʨʘʜʳ. ɸʫʪʩʦʨʣʳ 

 .ʘʨʘʜʳץʤʳʩ ʘʪײʜʝʣʜʘʣ ʞ ץʘʥ ʢʦʤʧʘʥʠʷ-ʣʦʛʠʩʪʠʢʘʣʳסʳʟʤʝʪ ʨʝʪʽʥʜʝ ʤʘʤʘʥʜʘʥʜʳʨʳʣץ

ʃʦʛʠʩʪʠʢʘʣʳץ ʜʝʣʜʘʣʜʘʨʜʳש ʦʨʪʘʩʳʥʜʘ ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʚʘʡʜʝʨʣʝʨ ʥʝʛʽʟʛʽ ʦʨʳʥʜʘ, 

ʩʝʙʝʙʽ ʦʣʘʨ ʢʝʰʝʥʜʽ ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʜʽ.  

ʃʦʛʠʩʪʠʢʘʣʳץ ʬʫʥʢʮʠʷʣʘʨʜʳש ʘʫʪʩʦʨʩʠʥʛʽ: ײʡʳʤʜʘʨʜʳש ʣʦʛʠʩʪʠʢʘʣʳץ 

ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ, ʩʦʥʜʘʡ-ʘץ ץʳʟʤʝʪʪʽש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽʥʝ ʢᴇשʽʣ ʙᴇʣʫʛʝ ʜʝʛʝʥ 

 ʨʽ ᴇʥʽʤʜʽ ᴇʥʜʽʨʫʰʽװʬʫʥʢʮʠʷʣʘʨ ʥʝʛʽʟʛʽ ʪ ץʤʪʳʣʳʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʃʦʛʠʩʪʠʢʘʣʳײ

ʢʦʤʧʘʥʠʷʣʘʨʜʳץ שʳʟʤʝʪʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʙʘʩץʘʨʫ ʣʦʛʠʢʘʩʳʥʘ ʩᴅʡʢʝʩ ʙʦʣʫʳ ʢʝʨʝʢ, ײʡʳʤʥʳש 

"ʰʝʛʽʥʝʥ" ʰʳסʘʨʳʣʜʳ. 

ʃʦʛʠʩʪʠʢʘʣʳץ ʘʫʪʩʦʨʩʠʥʛ ʪײʞʳʨʳʤʜʘʤʘʩʳ: ײʡʳʤʥʳש ʩʳʨʪץʳ ʩʝʨʽʢʪʝʩʢʝ ʩʝʥʽʧ 

ʪʘʧʩʳʨʘ ʘʣʘʪʳʥ ʣʦʛʠʩʪʠʢʘʣʳץ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ᴇʟ ʨʝʩʫʨʩʪʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥʽש ʞʦץʪʳסʳʥʘʥ ʪײʨʘʜʳ [2]. 

ʃʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʘʫʪʩʦʨʩʠʥʛʪʽʢ ʞʦʙʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʙʽʨץʘʪʘʨ ʬʘʢʪʦʨʣʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ, ʦʣʘʨʜʳש ʥʝʛʽʟʛʽʣʝʨʽ ʞʘʣʧʳ ʰʳסʳʥʜʘʨʜʳש ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ײʡʳʤ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

228 

ʰʳסʳʥʜʘʨʳʥʳײץ שʨʳʣʳʤʳʥʳש ᴇʟʛʝʨʫʽ (ʪʘʩʳʤʘʣʜʘʫסʘ, ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʙʘʡʣʘʥʳʩʪʳ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ ʥʝʤʝʩʝ ʪʦʣʳסʳʤʝʥ ʘʣʳʧ ʪʘʩʪʘʫ) ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʂᴇʣʽʢ 

 ʳʟʤʝʪ ʢᴇʨʩʝʪʫץ ץʧʘʨʘʪʪʳץʳʪʫ, ʘץʩʪʘʫ ʞᴅʥʝ ʦײ ʳʟʤʝʪʢʝʨʣʝʨʜʽץ ,ʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫײץ

ʞᴅʥʝ ʪ.ʙ.), ʩʦʥʜʘʡ-ʘץ ʪײʪʳʥʫʰʳʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ (ʞʝʪʢʽʟʫ ʤʝʨʟʽʤʽʥ 

 ,ʘʨʪʫ, "ɽʩʽʢʪʝʥ ʝʩʽʢʢʝ ʜʝʡʽʥ" ʞʝʪʢʽʟʫ, ʤʦʥʠʪʦʨʠʥʛ ʪʘʩʳʤʘʣʜʘʫ ʧʨʦʮʝʩʪʝʨʽʥ ʘʟʘʡʪʫץʳʩץ

 .(.ʘʪʝʣʝʨ ʩʘʥʳʥ ʘʟʘʡʪʫ ʞᴅʥʝ ʪ.ʙץ

ʃʦʛʠʩʪʠʢʘʣʳץ ʘʫʪʩʦʨʩʠʥʛʪʽ ץʦʣʜʘʥʫʜʳש ʦʨʳʥʜʳʣʳסʳ ʞʘʣʧʳ ʞʘסʜʘʡʜʘ ʪʘʧʩʳʨʳʩ 

ʙʝʨʫʰʽ ʢʦʤʧʘʥʠʷ װʰʽʥ ʘʥʳץʪʘʣʘʜʳ, ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝ ʙʦʡʳʥʰʘ: 

¶ ᴇʥʜʽʨʫʰʽ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʤʝʥ ᴇʥʽʤ ʞʝʪʢʽʟʫʰʽʣʝʨʽʥʽש ʢᴇʣʽʢ ʩʘʣʘʩʳʥʜʘסʳ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʤʝʥ ᴇʟʘʨʘ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʳ; 

¶ ᴇʥʜʽʨʫʰʽ װʰʽʥ ʙʝʡʽʥʜʽ ʝʤʝʩ ץʳʟʤʝʪ ʪװʨʣʝʨʽʥʝʥ ʙʘʩ ʪʘʨʪʫ ʤװʤʢʽʥʜʽʛʽ 

(ʣʦʛʠʩʪʠʢʘ); 

¶ ʞʝʢʝ ײʡʳʤʥʳש ʜʘʤʫʳʥʘ ץʘʪʳʩʪʳ ʜʘ, ʦʥʳש ʥʘʨʳץʪʘסʳ ץʳʟʤʝʪʽʥʝ ץʘʪʳʩʪʳ ʜʘ 
ʠʢʝʤʜʽʣʽʛʽʥʽש ʙʦʣʫʳ; 

¶ ʞʘʣʧʳ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ, ʰʳסʳʥʜʘʨ ײץʨʳʣʳʤʳʥ ᴇʟʛʝʨʪʫ; 

¶ ʧʨʦʚʘʡʜʝʨ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʢʝʰʝʥʜʽ ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫ; 

¶ ʩʦסשʳ ʪײʪʳʥʫʰʳ װʰʽʥ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ,  

¶ ʙײʣ ʢʦʤʧʘʥʠʷʥʳש ʠʤʠʜʞʽʥʝ ʦש ᴅʩʝʨ ʝʪʝʜʽ ʞᴅʥʝ ʪ.ʙ. 

ʃʦʛʠʩʪʠʢʘʜʘסʳ ʘʫʪʩʦʨʩʠʥʛ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʜʘʤʫ װʩʪʽʥʜʝ. ɼʝʛʝʥʤʝʥ ᴇʥʜʽʨʽʰʣʝʨ ʪʽʢʝʣʝʡ 

ʢᴇʣʽʛʽ ʙʘʨ ʢʦʤʧʘʥʠʷʣʘʨסʘ ʝʤʝʩ, ʵʢʩʧʝʜʠʪʦʨʣʳײ ץʡʳʤʜʘʨסʘ ʞװʛʽʥʝʜʽ. ʉʝʙʝʙʽ ʪʽʢʝʣʝʡ ץʘʨʳʤ-

 ʘ ʘʣʘץʤʳʩײʦʣʳʥʜʘ ʢᴇʣʽʛʽ ʙʘʨ ʢʦʤʧʘʥʠʷʣʘʨ ʢᴇʧ ʦʧʧʝʨʘʮʠʷʥʳ ʞץ ʘʪʳʥʘʩ ʢʝʟʽʥʜʝ ᴇʟץ

ʘʣʤʘʡʜʳ. ʄʳʩʘʣʳ: ʪʘʩʳʤʘʣסʘ ʘʨʥʘʣסʘʥ ʢᴇʣʽʛʽ ʙʘʨ ʤʝʢʝʤʝʣʝʨʜʝ ʢᴇʣʽʢ ʩʘץʪʘʡʪʳʥ ʦʨʳʥ 

 ʤʳʩײʣ ʞײʪʘʥ ʙץʽʟʜʝʫ ʤʝʥʰʽʢ ʠʝʩʽʥʝ ʪʠʽʤʩʽʟ. ʉʦʥʜʳ פʘ ʋʉסʪʘʫץʢ ʩʘװʘʥʥʘ ʙʦʣʘʜʳ, ʘʣ ʞס

ʪʝʢ ʝʢʽ ʢʦʤʧʘʥʠʷ ʦʨʪʘʩʳʥʜʘ סʘʥʘ ʝʤʝʩ װʰ-ʪᴇʨʪ ʥʝʤʝʩʝ ʘʣʪʳ ʢʦʤʧʘʥʠʷ ʘʨʘʩʳʥʜʘ ʙʦʣʫʳ 

ʤװʤʢʽʥ. 

 ʰʽʥ ʙʽʟʛʝ ʥʝʛʽʟʽʥʝʥװ ʘʫʪʩʦʨʩʠʥʛʪʽ ʜʘʤʳʪʫ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʣʦʛʠʩʪʠʢʘʣʳפ

ʣʦʛʠʩʪʠʢʘʣʳץ ʩʘʣʘʥʳש ʤʘʤʘʥʜʘʨʳʥʳש ʩʘʥʳ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣʫʳ ʢʝʨʝʢ. ʉʝʙʝʙʽ ʞװʢ ʪʘʩʳʤʘʣʳ 

ʪʝʢ ʤʝʤʣʝʢʝʪ ʽʰʽʥʜʝ ʝʤʝʩ, ʵʢʩʧʦʨʪ ʞᴅʥʝ ʠʤʧʦʨʪ ʙʘסʳʪʳʥʜʘʜʘ ʙʦʣʘʜʳ. ɼʘʡʳʥ ᴇʥʽʤʜʝʨʜʽ 

ᴇʟʽʤʽʟʜʝʥ ʞʽʙʝʨʽʧ, ᴇʟʽʤʽʟʛʝ ʘʣʳʧ ʢʝʣʫ ʞʦʣ ʪʘʨʠʬʳʥʘʜʘ, ʤʝʥʰʽʢ ʠʝʣʝʨʽʥʝʜʝ ʪʠʽʤʜʽ ʙʦʣʳʧ 

ʢʝʣʝʜʽ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ ɺɽɼɽʅʀʗ 

ʅʆʈʄɸʊʀɺʅʆɻʆ ɻʈɸʌʀʂɸ ɼɺʀɾɽʅʀʗ ʇʆɽɿɼʆɺ ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ  
 
ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ɻʀɼ ʋʈɸʃ ʞװʡʝʩʽʥʽש ʞײʤʳʩ ʧʨʠʥʮʠʧʽʥ (ʞװʡʝʥʽ 

 ʤʳʩ ʽʩʪʝʫײʡʝʜʝ ʞװʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ, ʞץ ʘסʨʫײץ ʡʝʥʽװʡʳʤʜʘʩʪʳʨʫ ʧʨʠʥʮʠʧʪʝʨʽ, ʞײ
ʪʝʭʥʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʦʥʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʨʪʽʙʽ) ʪװʩʽʥʜʽʨʫʛʝ ץʘʞʝʪʪʽ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʨ. ɼʅʎ ʞᴅʥʝ 
ɼʉʇ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʞײʤʳʩʳʥʳש ᴅʜʝʪʪʝʛʽ ʙᴇʣʽʛʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ 
ʘʨץʳʣʳ, ʩʦʥʜʘʡ-ʘץ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞʘשʘ 
ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʧʘʡʜʘʣʘʥʫ ʞײʤʳʩʳʥʳש ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ. ʆʨʘʣ ʛʠʜʽ, ʧʦʡʳʟʜʘʨʜʳץ שʦʟסʘʣʳʩ ʢʝʩʪʝʩʽ, ʢʝʩʪʝ ʪʦʨʳ, 
ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝ. 

Abstract. This article contains the information necessary to explain the principle of 
operation of the GID URAL system (the principles of the organization of the system, the 
requirements for the construction of the system, the technology of operation in the system and 
the procedure for its operation). Increasing the level of operational work by automating the 
routine part of the work of the DNC and DSP and other users, as well as by using new features 
based on modern computer technology. 

Keywords. URAL GUIDE, train schedule, schedule grid, automated system. 
ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʷʩʥʝʥʠʷ 

ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ɻʀɼ ʋʈɸʃ (ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ, ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤʳ, ʪʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ ʠ ʧʦʨʷʜʦʢ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ). 
ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʦʡ ʯʘʩʪʠ 
ʨʘʙʦʪʳ ɼʅʎ ʠ ɼʉʇ ʠ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ 
ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɻʀɼ ʋʈɸʃ,  ʛʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʩʝʪʢʘ ʛʨʘʬʠʢʘ, 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ. 

 
 ʎʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ - ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ɼʅʎ ʠ ɼʉʇ ʠ 
ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 
ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʉʠʩʪʝʤʘ ɻʀɼ ʩʦʟʜʘʚʘʣʘʩʴ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ 
ʤʝʩʪ ɼʉʇ, ɼʅʎ, ɼɻʇ ʠ ʎɼɻʇ. ʆʥʘ ʤʦʞʝʪ  ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 
ʜʦʨʦʛʘʭ, ʦʪʜʝʣʝʥʠʷʭ ʠ ʩʪʘʥʮʠʷʭ ʪʘʢʞʝ ʠʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚʝʨʩʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘʰʝʛʦ ʚʫʟʘ. 

ʆʜʥʘʢʦ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʫ ɻʀɼ ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ 
ʩʘʤʳʝ ʥʝʦʞʠʜʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʦʥʘ ʧʦʜʥʠʤʘʝʪ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʯʝʥʴ ʤʥʦʛʠʭ ʦʧʝʨʘʪʠʚʥʳʭ ʠ ʥʝ ʦʧʝʨʘʪʠʚʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ɻʀɼ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʝʟʜʝ, ʛʜʝ ʠʤʝʝʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʡ  
ʢʦʤʧʴʶʪʝʨ ʠ ʢʘʥʘʣ ʩʚʷʟʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ɼʅʎ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʵʢʨʘʥʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʥʝʦʙʭʦʜʠʤʘʷ ʝʤʫ ʢʦʥʬʠʛʫʨʘʮʠʷ ʛʨʘʬʠʢʘ. ʅʘʟʚʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʥʦʤʝʨ ʨʘʩʢʨʳʪʦʛʦ ʥʘ 
ʵʢʨʘʥʝ ʙʣʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʨʘʬʠʢʘ. ʊʘʢʞʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʨʘʬʠʢʘ 
ʫʢʘʟʳʚʘʝʪʩʷ ʬʘʤʠʣʠʷ ɼʅʎ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʜʝʞʫʨʩʪʚʝ. 

ɺ ɻʀɼ ʥʘ ʩʝʪʢʝ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʠʪʢʠ ʩʣʝʜʦʚʘʥʠʷ ʧʦʝʟʜʦʚ, ʚʚʦʜʠʤʳʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʣʠ ʚʨʫʯʥʫʶ. ʅʠʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʝʟʣʠʯʝʥʥʳʤʠ 
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ʥʦʤʝʨʘʤʠ ʧʦʝʟʜʦʚ, ʚʚʝʜʝʥʥʳʤʠ ʚʨʫʯʥʫʶ, ʠʣʠ ʩ ʫʩʣʦʚʥʳʤʠ ʥʦʤʝʨʘʤʠ, ʚʚʝʜʝʥʥʳʤʠ 
ʢʦʤʧʴʶʪʝʨʦʤ, ʘ ʪʘʢʞʝ ʩ ʥʦʤʝʨʘʤʠ, ʧʦʜʚʷʟʘʥʥʳʤʠ ʢ ʩʪʨʫʢʪʫʨʝ ʧʦʝʟʜʘ (ʥʘʧʨʠʤʝʨ, ʧʦ 
ʜʘʥʥʳʤ ɸʉʆʋʇ). ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ɼʅʎ ʠ ʧʦʜʯʠʥʝʥʥʳʭ ʝʤʫ ɼʉʇ ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʢ ʩ 
ʮʝʣʴʥʳʤʠ ʥʠʪʢʘʤʠ, ʧʦʜʚʷʟʘʥʥʳʤʠ ʢ ʩʪʨʫʢʪʫʨʝ ʧʦʝʟʜʦʚ, ʠʣʠ ʭʦʪʷ ʙʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 
ʥʝʫʩʣʦʚʥʳʤʠ ʥʦʤʝʨʘʤʠ. 

ʀʤʝʶʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʪʦʙʨʘʞʝʥʠʶ ʥʘ ʛʨʘʬʠʢʝ ʧʦʝʟʜʦʚ 

ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʚʠʜʦʚ ʜʚʠʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʡ ʩʣʝʜʦʚʘʥʠʷ, ʚ ʜʠʘʧʘʟʦʥʘʭ ʟʘʜʘʥʥʳʭ 

ʚʝʩʦʚ, ʜʣʠʥ, ʩʫʪʦʯʥʦʛʦ ʧʨʦʙʝʛʘ, ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʦʜʦʤ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʟʘʜʘʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʘʛʦʥʦʚ ʠ ʪ.ʧ. 

ʄʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʧʦʝʟʜʘ ʧʦ ʥʦʤʝʨʫ, ʠʥʜʝʢʩʫ, ʣʦʢʦʤʦʪʠʚʘ ʧʦ ʥʦʤʝʨʫ, 

ʦʧʘʟʜʳʚʘʶʱʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ, ʙʨʦʰʝʥʥʳʭ ʧʦʝʟʜʦʚ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʯʘʪʴ ʣʠʩʪʘ ʛʨʘʬʠʢʘ ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ ʝʛʦ 

ʬʨʘʛʤʝʥʪʘ. 

ʇʨʠʣʦʞʝʥʠʝʤ ʢ ʛʨʘʬʠʢʫ (ɼʋ-10) ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦ ʩʪʨʫʢʪʫʨʝ ʩʦʩʪʘʚʦʚ 

ʧʦʝʟʜʦʚ, ʢʦʪʦʨʳʝ ɼʅʎ ʠʣʠ ʘʥʘʣʠʟʘʪʦʨ ʤʦʞʝʪ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʚ ʚʠʜʝ ʩʧʨʘʚʢʠ ʦ ʧʦʝʟʜʝ. 

ʉʭʝʤʘ ʫʯʘʩʪʢʘ ʩʦʜʝʨʞʠʪ ʩʭʝʤʳ ʩʪʘʥʮʠʡ ʠ ʙʣʦʢ-ʫʯʘʩʪʢʦʚ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ, ʘ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʦ ʙʣʦʢ-ʫʯʘʩʪʢʘʭ - ʪʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʭʝʤʳ 

ʩʪʘʥʮʠʡ. 

ʉʭʝʤʘ ʚ ʫʩʣʦʚʥʦ ʧʦʣʥʦʤ ʚʠʜʝ ʚʢʣʶʯʘʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʪʘʥʮʠʠ, ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʭʦʜʷʪ ʧʦʝʟʜʥʳʝ ʤʘʨʰʨʫʪʳ, - ʧʨʠʝʤʦ-ʦʪʧʨʘʚʦʯʥʳʝ ʧʫʪʠ, ʧʦ ʜʚʘ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘ 

ʫʜʘʣʝʥʠʷ-ʧʨʠʙʣʠʞʝʥʠʷ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʪʨʝʣʦʯʥʳʝ ʠ ʙʝʩʩʪʨʝʣʦʯʥʳʝ ʩʝʢʮʠʠ, 

ʧʦʝʟʜʥʳʝ ʩʚʝʪʦʬʦʨʳ. 

ʅʘ ʩʭʝʤʝ ʩʪʘʥʮʠʠ ʦʪʨʘʞʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʩʪʨʝʣʦʢ, ʫʩʪʘʥʦʚʢʘ ʤʘʨʰʨʫʪʦʚ 

ʧʨʠʝʤʘ/ʦʪʧʨʘʚʣʝʥʠʷ, ʟʘʥʷʪʠʝ ʵʣʝʤʝʥʪʦʚ ʧʫʪʝʚʦʡ ʩʭʝʤʳ, ʦʪʢʨʳʪʠʝ/ʟʘʢʨʳʪʠʝ ʧʦʝʟʜʥʳʭ 

ʩʚʝʪʦʬʦʨʦʚ. 

ʇʨʠ ʟʘʥʷʪʠʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʫʪʝʚʦʡ ʩʭʝʤʳ ʧʦʝʟʜʦʤ ʫʢʘʟʳʚʘʝʪʩʷ ʝʛʦ 

ʥʦʤʝʨ. 

ʇʨʝʜʫʩʤʦʪʨʝʥ ʧʦʚʪʦʨʥʳʡ ʧʨʦʩʤʦʪʨ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʩ ʣʶʙʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 

ʟʘ ʧʨʦʰʝʜʰʠʡ ʧʝʨʠʦʜ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʩʪʝʤʦʡ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʧʦʝʟʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʦʙʲʝʢʪʫ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʯʘʩʦʚʳʤ ʧʝʨʠʦʜʘʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʨʘʬʠʢʝ ʠ ʦʪʜʝʣʴʥʦ ʥʘ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʠ 

ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ɼʉʇ ʚ ʩʠʩʪʝʤʝ ɻʀɼ 

ɼʝʞʫʨʥʳʡ ʧʦ ʩʪʘʥʮʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ɻʀɼʦʤ:  

- ʠʤʝʷ ʠʟ ɻʀɼʘ ʠʥʬʦʨʤʘʮʠʶ, ʪʦʯʥʫʶ ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʧʦʣʥʫʶ ʦ 

ʩʪʨʫʢʪʫʨʝ ʧʦʝʟʜʦʚ, ʦʨʛʘʥʠʟʫʝʪ ʠʭ ʧʨʦʧʫʩʢ ʧʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʫʪʷʤ ʙʝʟ ʟʘʜʝʨʞʝʢ ʫ 

ʚʭʦʜʥʳʭ, (ʤʘʨʰʨʫʪʥʳʭ) ʠ ʚʳʭʦʜʥʳʭ ʩʚʝʪʦʬʦʨʦʚ ʠ ʧʨʠʝʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʫʪʠ 

ʧʘʨʢʦʚ ʩʪʘʥʮʠʠ;  

- ʥʘ ʦʩʥʦʚʝ ʪʦʡ ʞʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʛʦʪʦʚʠʪʩʷ ʠ ʦʨʛʘʥʠʟʫʝʪ 

ʫʩʢʦʨʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʦʪʧʨʘʚʣʝʥʠʝ ʦʧʘʟʜʳʚʘʶʱʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʩ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ;  

-  ʧʦʤʦʛʘʝʪ ɼʅʎ ʧʦ ʩʚʦʝʡ ʩʪʘʥʮʠʠ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʪʴ ʧʫʪʠ ʦʙʛʦʥʘ ʠ 

ʩʢʨʝʱʝʥʠʷ ʧʦʝʟʜʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʙʣʠʞʝʥʠʷ ʥʠʪʦʢ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʘʞʘʝʤʦʛʦ ʥʘ 

ʛʨʘʬʠʢʝ;  

- ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦ ʩʦʩʪʘʚʘʭ ʧʦʝʟʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʰʝʜʰʠʭ ʩʦ ʩʪʘʥʮʠʡ ʜʘʣʴʥʠʭ 

ʧʦʜʭʦʜʦʚ, ʧʦʤʦʛʘʝʪ ɼʅʎ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʚʘʛʦʥʦʚ ʧʦʜ ʚʳʛʨʫʟʢʫ ʠ 

ʧʦʜʘʯʫ ʧʦʨʦʞʥʠʭ ʚʘʛʦʥʦʚ ʧʦʜ ʧʦʛʨʫʟʢʫ;  

- ʧʦʩʪʦʷʥʥʦ ʠʣʠ ʨʘʟʦʚʦ ʧʦ ʫʢʘʟʘʥʠʶ ɼʅʎ ʧʨʦʠʟʚʦʜʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʣʝʞʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʩ ʥʠʪʢʘʤʠ ʚʩʝʭ ʧʦʝʟʜʦʚ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʢʘʪʝʛʦʨʠʡ (ʩʢʣʝʠʚʘʥʠʝ ʥʠʪʦʢ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʜʚʷʟʢʦʡ ʢ ʩʪʨʫʢʪʫʨʝ ʧʦʝʟʜʘ, ʨʘʟʨʝʟʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦ ʩʦʝʜʠʥʝʥʥʦʡ ʥʠʪʢʠ, 
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ʩʤʝʥʫ ʥʦʤʝʨʘ ʧʦʝʟʜʘ, ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʠʪʢʠ, ʚʚʦʜ ʚʨʫʯʥʫʶ ʥʦʚʦʡ 

ʥʠʪʢʠ);  

-  ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʩʪʘʚʠʪ ʧʦʤʝʪʢʠ ʦ ʟʘʥʷʪʦʩʪʠ ʧʫʪʝʡ ʥʝ ʧʦʝʟʜʘʤʠ, 

ʟʘʢʨʝʧʣʝʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʨʝʤʝʥʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪʘʭ, ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʫʩʪʨʦʡʩʪʚ 

ʉʎɹ, ʩʚʷʟʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʧʫʪʠ ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʩʙʦʷʭ ʚ ʨʘʙʦʪʝ ʩ 

ʫʢʘʟʘʥʠʝʤ ʧʨʠʯʠʥ, ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʷʭ ʠ ʪ.ʧ.; 

ɼʝʞʫʨʥʳʡ ʧʦ ʩʪʘʥʮʠʠ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ɻʀɼʘ ʧʦʤʠʤʦ ʩʚʦʠʭ ʦʙʳʯʥʳʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ɼʉʇ ʩʪʘʥʮʠʠ ʩ ɻʀɼʦʤ ʧʦʜʭʦʜ 

ʧʦʝʟʜʦʚ, ʜʘʥʥʳʝ ʦ ʚʘʛʦʥʘʭ, ʩʣʝʜʫʶʱʠʭ ʚ ʘʜʨʝʩ ʩʪʘʥʮʠʠ ʧʦʜ ʚʳʛʨʫʟʢʫ, ʠ ʜʨʫʛʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʤʝʞʩʪʘʥʮʠʦʥʥʦʡ ʠʣʠ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʚʷʟʠ. 

ɺ ʨʘʩʧʦʨʷʞʝʥʠʝ ɼʅʎ 1 ʧʦʣʠʛʦʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʝʤʫ 

ʫʧʨʘʚʣʷʪʴ ʠʣʠ ʩʣʝʜʠʪʴ ʟʘ ʨʘʙʦʪʦʡ ʜʝʞʫʨʥʦʛʦ ʧʦ ʩʪʘʥʮʠʠ, ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩʦ ʚʩʝʛʦ 

ʫʯʘʩʪʢʘ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝ ʠʩʧʦʣʥʝʥʥʦʛʦ ʛʨʘʬʠʢʘ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʜʩʠʩʪʝʤ ʪʨʝʥʘʞʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʙʦʪʫ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʥʭʨʦʥʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʣʠ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ.  

ɻʨʘʬʠʢ ʠʩʧʦʣʥʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ (ɻʀɼ ʋʨʘʣ-ɺʅʀʀɾʊ) ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʦʝʟʜʥʦʛʦ ʜʠʩʧʝʪʯʝʨʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʨʘʞʘʝʪ ʚʩʝ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʧʦʝʟʜʥʦʡ ʠ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ (ʨʘʙʦʪʘ ʩʦ ʩʙʦʨʥʳʤʠ ʧʦʝʟʜʘʤʠ) ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʫʯʘʩʪʢʘʭ. ʅʘʨʷʜʫ ʩ ʪʝʤ ʚ ʜʘʥʥʳʡ ʪʨʝʥʘʞʝʨʥʳʡ ʢʦʤʧʣʝʢʩ ʜʦʧʦʣʥʝʥ ʕʤʫʣʷʪʦʨʦʤ ɸʉʆʋʇ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ 200-ʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ (200-ʦʪʧʨʘʚʣʝʥʠʝ ʧʦʝʟʜʦʚ; 

201-ʧʨʠʙʳʪʠʝ ʧʦʝʟʜʦʚ (ʨʠʩ.4); 202-ʧʨʦʩʣʝʜʦʚʘʥʠʝ ʧʦʝʟʜʦʚ (ʨʠʩ.5); 09-ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʪʝʢʩʪʘ ʊɻʅʃ ʧʦ ʧʨʠʯʠʥʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʧʦʝʟʜʘ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ (ʩʦʩʪʘʚ ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʠʯʠʥʝ ʧʣʘʥʦʚʦʡ ʦʪʮʝʧʢʠ/ʧʨʠʮʝʧʢʠ ʚʘʛʦʥʦʚ ʠʣʠ ʦʪʮʝʧʢʠ 

ʚʘʛʦʥʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ ʝʛʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ) (ʨʠʩ.6); 02-ʊɻʅʃ ʧʦʝʟʜʘ - ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʦʙʱʝʥʠʝʤ ɸʉʆʋʇ, ʧʦʩʢʦʣʴʢʫ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʜʭʦʜʝ ʧʦʝʟʜʦʚ, ʚʘʛʦʥʦʚ ʠ ʛʨʫʟʦʚ (ʨʠʩ.7)). ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʠʩʧʦʣʥʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ  

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʧʦʝʟʜʥʦʛʦ ʜʠʩʧʝʪʯʝʨʘ ʠ ʜʝʞʫʨʥʳʭ ʧʦ ʩʪʘʥʮʠʷʤ ʚ 

ʯʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʠ ʠʩʧʦʣʥʝʥʥʦʛʦ ʛʨʘʬʠʢʦʚ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ 24-ʯʘʩʦʚʦʡ ʧʝʨʠʦʜ. 
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ʈɸɿɺʀʊʀɽ ʉʀʉʊɽʄʓ ʕʃɽʂʊʈʆʅʅʓʍ ʅɸʂʃɸɼʅʓʍ 

 
ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʘʚʪʦʨʳ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳʥʳש 

ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʽʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳʥʳש ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥ, 
ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ץʘʨʘʩʪʳʨʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ײץʞʘʪ ʘʡʥʘʣʳʤʳ, ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳ, ᴅʟʽʨʣʝʫ, 
ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳ ʞװʡʝʩʽ, ʬʘʡʣʜʘʨ, ʙʘסʜʘʨʣʘʤʘ. 

ɸbstract. The author of the article discusses the main issues of electronic document 
management in railway transport, in particular, the stages of development, advantages and 
prospects of electronic document management. 

Keywords: document management, electronic document management, development, 
electronic document management system, files, program. 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʦʤ ʩʪʘʪʴʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ, 
ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʨʘʟʨʘʙʦʪʢʘ, 
ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʬʘʡʣʳ, ʧʨʦʛʨʘʤʤʘ. 

 
ɼʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ. ɺ 

ʜʦʢʫʤʝʥʪʘʭ ʬʠʢʩʠʨʫʶʪ ʨʘʩʧʦʨʷʞʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ, ʜʦʚʦʜʷʪ ʠʭ ʜʦ ʠʩʧʦʣʥʠʪʝʣʷ ʠ 
ʢʦʥʪʨʦʣʠʨʫʶʪ ʚʳʧʦʣʥʝʥʠʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʤʝʥʠʚʘʝʪʩʷ 
ʜʦʢʫʤʝʥʪʘʤʠ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ð ʧʘʨʪʥʸʨʘʤʠ, ʧʦʩʪʘʚʱʠʢʘʤʠ, ʢʣʠʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʩ 
ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ.  

ʇʝʨʚʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʦʷʚʠʣʠʩʴ ʚ 80-ʭ ʛʦʜʘʭ 
XX ʚʝʢʘ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦʟʜʘʣʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʝʸ ʦʙʨʘʙʦʪʢʠ, ʘ ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʝʜʣʦʞʠʣʦ 
ʠʥʩʪʨʫʤʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʵʪʫ ʟʘʜʘʯʫ ʨʝʰʠʪʴ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʪʦʪ ʧʝʨʠʦʜ ʨʝʰʝʥʠʷ ʙʳʣʠ ʨʘʟʨʦʟʥʝʥʥʳʤʠ. ʇʝʨʚʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 
ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʩʦʟʜʘʚʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʪʝʭ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʤ ʦʥʠ ʙʳʣʠ ʥʫʞʥʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʦʥʠ ʠʜʝʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 
ʩʣʦʞʠʚʰʠʤʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʤʦʛʣʠ 
ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʝʨʚʳʝ 
ʩʠʩʪʝʤʳ ʥʝ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʢ ʨʘʟʚʠʪʠʶ ð ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʥʝʠʟʤʝʥʷʝʤʘʷ ʩʪʨʫʢʪʫʨʘ 
ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʫʩʪʘʨʝʚʘʣʘ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʥʘʯʠʥʘʣʘ ʪʦʨʤʦʟʠʪʴ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠʟʤʝʥʠʣʩʷ ð ʦʥʘ ʩʪʘʣʘ ʜʚʫʭʵʪʘʧʥʦʡ. ʉʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʯʠʢ ʩʦʟʜʘʚʘʣ 
ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʦʩʥʦʚʫ ʩʠʩʪʝʤʳ, ʝʸ ʷʜʨʦ, ʘ ʟʘʪʝʤ ʥʘ ʵʪʘʧʝ ʚʥʝʜʨʝʥʠʷ ʝʸ ʜʦʨʘʙʘʪʳʚʘʣʠ ʧʦʜ 
ʪʨʝʙʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʤʝʥʴʰʘʣʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 
ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʘ ʩ ʜʨʫʛʦʡ, ʧʦʟʚʦʣʷʣʦ ʛʠʙʢʦ ʠʟʤʝʥʷʪʴ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʝʸ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʦʷʚʠʣʦʩʴ 
ʧʦʥʷʪʠʝ WorkFlow. ʆʥʦ ʠʟʤʝʥʠʣʦ ʤʝʪʦʜʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ð ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʘʯʘʣʠ 
ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʳ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ 
ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʧʦʩʦʙʥʳʝ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʦʜ ʠʟʤʝʥʷʶʱʠʝʩʷ 
ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʤʧʘʥʠʡ.  



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ɹʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 2000-ʭ ʛʦʜʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʦʩʪʫ ʚʦ ʚʩʝʭ 
ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ, ʩʪʠʤʫʣʠʨʫʷ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʨʘʟʨʘʙʦʪʢʫ 
ʥʦʚʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ɽʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝʙʦʣʴʰʘʷ, ʥʘʧʨʠʤʝʨ, ʤʘʩʪʝʨʩʢʘʷ, ʚ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʶʪ ʜʚʘ-ʪʨʠ 
ʯʝʣʦʚʝʢʘ, ʜʦʢʫʤʝʥʪʦʚ ʚ ʥʝʡ ʦʙʨʘʟʫʝʪʩʷ ʤʘʣʦ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʨʘʩʪʸʪ ʠ ʢʦʣʠʯʝʩʪʚʦ 
ʙʫʤʘʛ. ɹʝʟ ʜʦʢʫʤʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʩʪʨʦ ʦʩʪʘʥʦʚʠʪʩʷ: ʠʩʧʦʣʥʠʪʝʣʠ ʥʝ 
ʙʫʜʫʪ ʟʥʘʪʴ ʯʪʦ ʠʤ ʜʝʣʘʪʴ, ʘ ʨʫʢʦʚʦʜʩʪʚʦ ʥʝ ʩʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʤ 
ʩʦʩʪʦʷʥʠʠ ʜʝʣ. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦʙ ʦʪʯʸʪʘʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʩʜʘʚʘʪʴ ʚ 
ʥʘʣʦʛʦʚʦʶ ʠʥʩʧʝʢʮʠʶ, ʬʦʥʜ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ (ʕɼʆ) ʨʝʰʘʝʪ ʪʝ ʞʝ ʟʘʜʘʯʠ, ʯʪʦ ʠ ʙʫʤʘʞʥʳʡ, ʥʦ ʥʘ 
ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʤ ʫʨʦʚʥʝ: 

¶ ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʭʦʞʜʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʧʨʦʱʘʝʪʩʷ ʠ 
ʫʩʢʦʨʷʝʪʩʷ ʦʙʤʝʥ ʜʦʢʫʤʝʥʪʘʤʠ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʚʳʩʪʘʚʣʝʥʠʝ ʩʯʝʪʦʚ, ʦʬʦʨʤʣʝʥʠʝ 
ʟʘʢʘʟʦʚ, ʘʢʪʦʚ ʧʨʠʸʤʘ ʨʘʙʦʪ ʠ ʛʨʫʟʦʚ ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʫʧʨʦʱʘʝʪʩʷ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ; 

¶ ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʠ ʧʝʨʝʩʳʣʢʫ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 
ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʜʝʨʞʘʪʴ ʙʫʤʘʞʥʳʡ ʘʨʭʠʚ; 

¶ ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʪʨʦʣʴ ʥʘʜ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ: ʕɼʆ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʵʬʬʝʢʪʠʚʥʳʝ 
ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʫʤʘʞʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. 

¶ ʧʝʨʝʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʚ ʘʨʭʠʚ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʭʦʜʠʪʴ ʠʭ ʧʦ ʨʘʟʥʳʤ 
ʢʨʠʪʝʨʠʷʤ; 

¶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʜʘʣʸʥʥʫʶ ʠ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʩ ʜʦʢʫʤʝʥʪʘʤʠ; 
ʇʦʩʢʦʣʴʢʫ ʬʘʡʣʳ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ. 
ʕʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʧʦʜʧʠʩʘʥʥʳʝ ʫʩʠʣʝʥʥʦʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ ʶʨʠʜʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʳ ʙʫʤʘʞʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʩ 
ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʡ ʧʦʜʧʠʩʴʶ ʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠʥʠʤʘʶʪʩʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʚʦ ʚʩʝʭ 
ʩʣʫʯʘʷʭ. 

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ 
ʙʫʭʛʘʣʪʝʨʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʩʢʣʘʜʩʢʦʛʦ ʫʯʸʪʘ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ: ʫʩʢʦʨʷʝʪ ʧʦʜʛʦʪʦʚʢʫ ʦʪʯʸʪʦʚ, ʠʩʢʣʶʯʘʝʪ 
ʧʦʪʝʨʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʪ.ʧ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʫʯʸʪ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʦʢʘʟʘʪʴʩʷ ʧʦʜ ʩʘʥʢʮʠʷʤʠ 
ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʫʯʘʶʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩʦ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʘʜ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ 
ʜʦʢʫʤʝʥʪʦʤ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ. ʉʦʛʣʘʩʦʚʘʥʠʝ 
ʫʧʨʦʱʘʝʪʩʷ ʠ ʫʩʢʦʨʷʝʪʩʷ, ʚʥʦʩʠʤʳʝ ʚ ʧʨʦʝʢʪ ʠʟʤʝʥʝʥʠʷ ʩʨʘʟʫ ʞʝ ʜʦʩʪʫʧʥʳ ʚʩʝʤ 
ʨʘʟʨʘʙʦʪʯʠʢʘʤ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʣʶʙʳʤ ʜʦʢʫʤʝʥʪʘʤ ʯʝʨʝʟ 
ʠʥʪʝʨʥʝʪ, ʯʪʦ ʪʘʢʞʝ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ. 

ɼʣʷ ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʕɼʆ ʫʧʨʦʱʘʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʜʦʛʦʚʦʨʦʚ ʠ 
ʩʨʦʢʘʤʠ ʠʭ ʠʩʧʦʣʥʝʥʠʷ, ʨʘʙʦʪʫ ʩ ʧʨʝʪʝʥʟʠʷʤʠ ʢʣʠʝʥʪʦʚ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʘʭ ʠ ʪ.ʧ. 

ʕɼʆ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʭʦʜʷʱʫʶ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʶ ʠ ʩʦʨʪʠʨʦʚʘʪʴ ʝʸ ð ʵʪʦ ʩʠʣʴʥʦ ʫʧʨʦʱʘʝʪ 
ʨʘʙʦʪʫ ʩʝʢʨʝʪʘʨʷ.  

ɼʣʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʦʱʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʢʦʥʪʨʦʣʴ 
ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ. ɸʥʘʣʠʟ ʧʨʦʭʦʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʠ 
ʫʩʪʨʘʥʠʪʴ ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʝ. ʆʪʯʸʪʳ, ʬʦʨʤʠʨʫʝʤʳʝ ʩʠʩʪʝʤʘʤʠ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʜʘʶʪ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 
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ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʩʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʠ 
ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʠ ʢʨʫʧʥʳʤʠ ʭʦʣʜʠʥʛʘʤʠ, 
ʯʘʩʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ʉʦʩʪʘʚʠʪʴ ʜʦʛʦʚʦʨ ʚ ʚʠʜʝ 
ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ ʠ ʦʪʧʨʘʚʠʪʴ ʝʛʦ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʧʦʜʧʠʩʘʥʠʝ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ 
ʫʜʦʙʥʝʝ, ʯʝʤ ʨʘʩʧʝʯʘʪʳʚʘʪʴ ʥʘ ʙʫʤʘʛʝ ʠ ʦʪʧʨʘʚʣʷʪʴ ʢʫʨʴʝʨʦʤ. ɽʩʣʠ ʞʝ ʢʦʣʠʯʝʩʪʚʦ 
ʜʦʢʫʤʝʥʪʦʚ ʠʩʯʠʩʣʷʝʪʩʷ ʩʦʪʥʷʤʠ ʠ ʪʳʩʷʯʘʤʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʚʩʝ ʘʩʧʝʢʪʳ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʚ ʙʫʜʫʱʝʤ ʩʢʣʦʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʙʠʨʘʪʴ ʩʠʩʪʝʤʳ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʦʭʨʘʥʠʪʩʷ. ʇʨʠ ʵʪʦʤ ʠʟ-ʟʘ 
ʩʥʠʞʝʥʠʷ ʠʭ ʩʪʦʠʤʦʩʪʠ ʙʫʜʝʪ ʨʘʩʪʠ ʯʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʘʯʥʫʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ʄʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ, ʨʝʛʫʣʠʨʫʶʱʘʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʫʜʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ɺʩʸ ʯʘʱʝ ʧʨʠʤʝʥʝʥʠʝ 
ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ, ʥʦ 
ʠ ʧʨʦʩʪʦ ʦʙʷʟʘʪʝʣʴʥʳʤ.  ɺʦʪ ʧʦʯʝʤʫ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʳ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʩʪʦʠʪ ʟʘʜʫʤʘʪʴʩʷ ʦʙ ʠʭ ʚʥʝʜʨʝʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ 
ʚʥʝʜʨʠʪʴ ʥʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʥʦʚʳʝ ʨʝʛʣʘʤʝʥʪʳ ʧʦʩʪʝʧʝʥʥʦ, ʚ ʢʦʤʬʦʨʪʥʦʤ 
ʨʝʞʠʤʝ. 
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ʂʆʅʉʊʈʋʀʈʆɺɸʅʀɽ ʄʆɼɽʃʀ ʅɸ ɹɸɿɽ ʅʆɺʓʍ ʉʆɺʈɽʄɽʅʅʓʍ 

ʄɽʊʆɼʆɺ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 
ɸשʜʘʪʧʘ. ʄʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ, ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʤʦʜʝʣʴʜʝʫʜʽש ʥʝʛʽʟʛʽ ʰʝʢʪʝʫʣʝʨʽ ʞʝשʽʣʛʝʥ, ʙײʣ ʦʥʳש ʢᴇʤʝʛʽʤʝʥ ʟʝʨʪʪʝʣʛʝʥ ʞװʡʝʣʝʨ 
ʢʣʘʩʳʥ ʢװʨʪ ʢʝשʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʠʤʠʪʘʮʠʷʣʳץ ʤʦʜʝʣʴʜʝʫ, ʤʦʜʝʣʴʜʽ ʞʦʙʘʣʘʫ, ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ. 
ɸbstract. The methods of simulation modeling are considered, the main limitations of 

physical and mathematical modeling are overcome, which made it possible to dramatically 
expand the class of systems under study with its help.  

Keywords: simulation modeling, model design, railway transport. 
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʦʜʦʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩ 
ʝʛʦ ʧʦʤʦʱʴʶ ʨʝʟʢʦ ʨʘʩʰʠʨʠʪʴ ʢʣʘʩʩ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ, 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ.  

 

ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ 
ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 
ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʠʟʤʝʥʝʥʠʝʤ ʠ ʙʳʩʪʨʦʡ 
ʩʤʝʥʷʝʤʦʩʪʴʶ ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʝʥʠʝʤ ʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 
ʢ ʤʝʪʦʜʘʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ.   ʊʘʢʞʝ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʚʥʝʜʨʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʙʘʟʝ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 
ʤʝʪʦʜʦʚ /1/. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʫʩʣʦʚʥʳʡ ʦʙʨʘʟ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʫʧʨʘʚʣʝʥʠʷ). ʆʥʘ 
ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʩʫʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʫʧʨʘʚʣʝʥʠʷ) ʪʘʢ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ (ʚʟʘʠʤʦʩʚʷʟʴ, ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, 
ʩʚʦʡʩʪʚʘ), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ 
ʦʪʦʙʨʘʞʝʥʠʷ ï ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʦʙʲʝʢʪʫ ï ʧʨʘʚʦʤʝʨʥʦ ʨʝʰʘʪʴ ʣʠʰʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ. ʉʘʤʦ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ ʘʥʘʣʠʟ ʙʦʣʝʝ 
ʜʦʩʪʫʧʝʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʤʝʶʱʠʤʠʩʷ ʫ ʥʝʛʦ ʩʨʝʜʩʪʚʘʤʠ, ʯʝʤ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʵʪʦʛʦ ʦʙʲʝʢʪʘ /2/. 

ʊʘʢʞʝ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 
ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʣʠʯʥʳʝ 
ʚʘʨʠʘʥʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ), ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʠʥʷʪʴ 
ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ (ʬʦʨʤʦʡ ʙʠʟʥʝʩʘ). 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʘ ʠ 
ʚʳʜʝʣʝʥʠʷ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
ʤʦʜʝʣʠ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ ʦʙ ʦʙʲʝʢʪʝ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʦʜʝʣʠ ʠ ʪ.ʜ. 
ʩʦʩʪʘʚʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ /1/. 

ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʪʨʠ ʵʣʝʤʝʥʪʘ: 

- ʩʫʙʲʝʢʪ (ʠʩʩʣʝʜʦʚʘʪʝʣʴ); 
- ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ; 
- ʤʦʜʝʣʴ, ʦʧʦʩʨʝʜʩʪʚʫʶʱʫʶ ʦʪʥʦʰʝʥʠʷ ʧʦʟʥʘʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ ʧʦʟʥʘʚʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ. 
ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩʭʝʤʘʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʄʦʜʝʣʠ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʝʤ ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʦʙʲʝʢʪʳ /2/. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʚʦʦʙʱʝ 

ʥʝ ʫʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʘʢʪʠʚʥʦ. ʅʝʚʦʟʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʩʪʨʘʥʳ ʩʪʘʚʠʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʠʤʝʶʱʠʡ ʯʠʩʪʦ ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʤʦʜʝʣʠ 

ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʦʨʦʥʳ 

ʠʩʭʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʪʝ ʠʣʠ ʠʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʄʦʜʝʣʠ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ: 

- ʩʨʝʜʩʪʚʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʭʘʨʘʢʪʝʨʫ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ; 

- ʩʬʝʨʘʤ ʧʨʠʣʦʞʝʥʠʷ; 

- ʛʣʫʙʠʥʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʇʨʝʜʧʦʩʳʣʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʤʦʜʝʣʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪ ʢ 

ʫʧʨʦʱʝʥʥʦʤʫ ʦʙʨʘʟʫ ʦʙʲʝʢʪʘ. ʆʜʥʘʢʦ, ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʭʦʨʦʰʦ ʧʦʥʠʤʘʪʴ, ʥʘ ʯʝʤ ʦʩʥʦʚʘʥʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʥʝʩʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʤʦʜʝʣʠ ʥʘ ʦʙʲʝʢʪ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʩʨʝʜʩʪʚʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ 

ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 

- ʤʘʪʝʨʠʘʣʴʥʳʝ (ʧʨʝʜʤʝʪʥʳʝ); 

- ʠʜʝʘʣʴʥʦʝ. 

ʄʘʪʝʨʠʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ð ʵʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʘʥʘʣʦʛʘ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʛʦ 

ʦʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʄʘʪʝʨʠʘʣʴʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʜʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʡ ʦʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʠʜʝʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʳʚʘʶʱʝʝʩʷ ʥʝ 

ʥʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʘʥʘʣʦʛʠʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠ, ʘ ʥʘ ʘʥʘʣʦʛʠʠ ʠʜʝʘʣʴʥʦʡ, 

ʤʳʩʣʠʤʦʡ. 

ʀʜʝʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʝʣʠʪʩʷ ʥʘ: 

- ʟʥʘʢʦʚʦʝ (ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ); 

- ʠʥʪʫʠʪʠʚʥʦʝ. 

ʇʨʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʨʝʜʩʪʚʘʤʠ ʩʣʫʞʘʪ ʟʥʘʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʢʦʛʦ - ʣʠʙʦ ʚʠʜʘ: ʩʭʝʤʳ, ʯʝʨʪʝʞʠ, ʛʨʘʬʠʢʠ, ʬʦʨʤʫʣʳ ʠ ʪ.ʜ., ʧʨʠʯʝʤ, ʦʥʠ ʠ ʠʭ ʵʣʝʤʝʥʪʳ 

ʚʩʝʛʜʘ ʟʘʜʘʶʪʩʷ ʚʤʝʩʪʝ. ɺʘʞʥʝʡʰʠʤ ʚʠʜʦʤ ʟʥʘʢʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʩʨʝʜʩʪʚʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʠ 

ʣʦʛʠʢʠ.  

ʇʨʠ ʠʥʪʫʠʪʠʚʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʯʝʪʢʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʢʦʚʳʭ 

ʩʠʩʪʝʤ; ʦʥʦ ʧʨʦʪʝʢʘʝʪ çʥʘ ʤʦʜʝʣʴʥʦʤ ʫʨʦʚʥʝè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʜʝʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʥʦʩʷʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʦʥʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʯʘʩʪʠʯʥʳʤ ʩʣʫʯʘʝʤ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʜʝʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ï ʦʜʥʘ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ð ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʤʥʦʛʦʣʠʥʝʡʥʳʭ ʠ 

ʤʥʦʛʦʬʘʟʥʳʭ ʩʤʝʰʘʥʥʳʭ ʩʠʩʪʝʤ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ, ʪ. ʢ. ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ ʥʠʭ ʥʝʩʪʘʮʠʦʥʘʨʥʳ ʠ 

ʩʫʱʝʩʪʚʫʶʪ ʩʣʦʞʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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ʵʣʝʤʝʥʪʘʤʠ. ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʪʦʣʴʢʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʯʘʩʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʀʟʫʯʘʪʴ ʧʨʦʮʝʩʩʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʩʣʝʜʫʝʪ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ - ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʷʚʣʝʥʠʡ /3,4/. ʆʩʥʦʚʘ ʤʝʪʦʜʘ 

- ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʪʦʨʳʤ ʧʨʦʚʝʨʷʶʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʛʠʧʦʪʝʟ, ʤʦʜʝʣʝʡ ʠ ʦʧʨʝʜʝʣʷʶʪ 

ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʕʢʩʧʝʨʠʤʝʥʪ - ʵʪʦ ʥʘʫʯʥʦ ʧʦʩʪʘʚʣʝʥʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʤ ʷʚʣʝʥʠʝʤ ʚ ʪʦʯʥʦ ʫʯʠʪʳʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʩʣʝʜʠʪʴ ʟʘ ʝʛʦ ʭʦʜʦʤ ʠ ʚʦʩʩʦʟʜʘʚʘʪʴ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʧʦʚʪʦʨʝʥʠʠ ʧʦʩʣʝʜʥʠʭ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: 

- ʘʥʘʣʠʪʠʯʝʩʢʠʝ; 

- ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ. 

ɼʣʷ ʩʘʤʳʭ ʧʝʨʚʳʭ ʤʦʜʝʣʝʡ ʭʘʨʘʢʪʝʨʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʟʘʧʠʩʘʥʳ ʚ ʜʨʫʛʦʤ ʚʠʜʝ, ʪʘʢʠʝ ʢʘʢ: ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ 

ʫʨʘʚʥʝʥʠʷ, ʩ ʯʘʩʪʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ, ʧʨʦʩʪʝʡʰʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʜʨ. 

ʏʪʦʙʳ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʙʳʣʦ ʚʦʟʤʦʞʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʫʞʥʦ ʧʨʠʥʷʪʴ ʪʝ 

ʠʣʠ ʠʥʳʝ ʜʦʧʫʱʝʥʠʷ ʠʣʠ ʫʧʨʦʱʝʥʠʷ. ʆʜʥʘʢʦ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʫʜʘʝʪʩʷ 

ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʠʩʘʪʴ ʪʦʣʴʢʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʧʨʦʮʝʩʩʳ, ʛʜʝ 

ʯʠʩʣʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʦ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʬʘʢʪʦʨʦʚ, ʚ ʪ. ʯ. ʠ ʩʣʫʯʘʡʥʳʭ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʭʦʜʠʪ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʥ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʢʘʢ ʙʳ 

ʢʦʧʠʨʫʝʪʩʷ ʥʘ ʕɺʄ. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʚ ʝʛʦ ʭʦʜ ʚʤʝʰʠʚʘʝʪʩʷ ʢʘʢʘʷ-ʣʠʙʦ ʩʣʫʯʘʡʥʦʩʪʴ, ʝʝ 

ʚʣʠʷʥʠʝ ʫʯʠʪʳʚʘʶʪ çʨʦʟʳʛʨʳʰʝʤè, ʥʘʧʦʤʠʥʘʶʱʠʤ ʙʨʦʩʘʥʠʝ ʞʨʝʙʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʪʘʢʦʡ ʧʨʦʮʝʜʫʨʳ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʘ 

ʦʧʝʨʘʮʠʠ ʩ ʣʶʙʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʝʨʝʜ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʪʦ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ ʠ ʥʝ ʪʨʝʙʫʶʪ 

ʫʧʨʦʱʝʥʠʡ ʠ ʜʦʧʫʱʝʥʠʡ, ʦʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʫʜʥʝʝ 

ʧʦʜʜʘʶʪʩʷ ʘʥʘʣʠʟʫ ʠ ʦʩʤʳʩʣʠʚʘʥʠʶ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʞʝ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʶʪ ʧʨʦʮʝʩʩʳ 

ʣʠʰʴ ʧʨʠʙʣʠʞʝʥʥʦ, ʟʘʪʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳ ʠ ʦʪʯʝʪʣʠʚʝʝ ʦʪʨʘʞʘʶʪ ʧʨʠʩʫʱʠʝ ʷʚʣʝʥʠʶ 

ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ: ʧʨʦʩʪʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʚʯʝʨʥʝ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʧʨʦʮʝʩʩʘ, ʥʘʤʝʪʠʪʴ ʝʛʦ 

ʛʣʘʚʥʳʝ ʢʦʥʪʫʨʳ, ʘ ʣʶʙʦʝ ʜʘʣʴʥʝʡʰʝʝ ʫʪʦʯʥʝʥʠʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. 

ʇʨʠʥʮʠʧ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʟʘʚʠʩʠʤʳʤʠ ʚʳʙʦʨʢʘʤʠ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʯʪʦʙʳ 

ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʪʝʯʝʥʠʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʧʦʣʫʯʠʚ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʮʝʥʢʠ 

ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʝʘʣʠʟʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʥʠʭ 

ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʜʘʯʠ ʠ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʏʪʦʙʳ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ ʩʢʘʟʳʚʘʣʘʩʴ ʥʘ 

ʪʦʯʥʦʩʪʠ ʦʮʝʥʦʢ (ʘ ʧʦʪʨʝʙʥʦʝ ʯʠʩʣʦ ʨʝʘʣʠʟʘʮʠʡ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ), ʥʘʢʘʧʣʠʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʤʦʤʝʥʪʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʥʘʯʘʣʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʨʝʞʠʤʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʭʦʜʘ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʣʠʰʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʙʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʭʘʨʘʢʪʝʨʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝʤ ʨʘʙʦʪʳ 

ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʭʦʜʘ ʚ ʩʪʘʮʠʦʥʘʨʥʳʡ 

ʨʝʞʠʤ, ʢʦʛʜʘ ʚʩʝ ʵʣʝʤʝʥʪʳ ʧʨʠʥʷʪʳ ʩʚʦʙʦʜʥʳʤʠ, ʥʝ ʧʨʝʚʳʰʘʝʪ 24ʯ. ʂʨʠʪʝʨʠʝʤ ʧʨʠ ʵʪʦʤ 

ʧʨʠʥʷʪʦ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʩʦʩʪʘʚʦʚ ʚ ʧʘʨʢʝ ʧʨʠʝʤʘ ʩʪʘʥʮʠʠ. 

ʇʨʠ ʟʘʜʘʥʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʪʨʝʙʥʦʝ ʯʠʩʣʦ ʨʝʘʣʠʟʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ 

ʤʝʪʦʜʦʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ ɺʝʥʪʮʝʣʴ ɽ.ʉ., ʢʦʛʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʝʢʨʘʱʘʝʪʩʷ, ʝʩʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʳ ʣʝʞʘʪ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ. ɽʩʣʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ ʟʘ ʦʜʥʫ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʨʝʘʣʠʟʘʮʠʶ ʧʨʠʥʷʪʴ ʦʜʥʠ ʩʫʪʢʠ, ʪʦ ʧʨʠ 20 ʤʦʜʝʣʠʨʫʝʤʳʭ ʨʘʩʯʝʪʥʳʭ ʩʫʪʢʘʭ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʩʦʩʪʘʚʠʪ ʥʝ ʙʦʣʝʝ 5%, ʘ ʧʨʠ 30 - ʥʝ ʙʦʣʝʝ 1%. ʇʨʠ ʨʘʙʦʪʝ ʩʪʘʥʮʠʠ ʚ 

ʧʝʨʝʭʦʜʥʦʤ ʨʝʞʠʤʝ ʧʦʪʨʝʙʥʦʝ ʯʠʩʣʦ ʨʝʘʣʠʟʘʮʠʡ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʢʘʢ ʧʦʩʪʦʷʥʥʫʶ 

ʚʝʣʠʯʠʥʫ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʯʠʩʣʦ ʨʝʘʣʠʟʘʮʠʡ N 

(ʦʜʥʦʢʨʘʪʥʳʭ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ ʟʘ ʩʤʝʥʫ ʠʣʠ ʩʫʪʢʠ), ʯʪʦʙʳ ʩ ʟʘʜʘʥʥʳʤ ʫʨʦʚʥʝʤ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʭ ʠʩʩʣʝʜʫʝʤʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ 

ʦʪʢʣʦʥʷʣʦʩʴ ʦʪ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ ʥʝ ʙʦʣʴʰʝ ʯʝʤ e, ʤʦʞʥʦ 
ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ Q - ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ; e - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ;
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ʊʦʛʜʘ, ʧʨʠ ʟʘʜʘʥʥʳʭ Q ʠ e ʜʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʦʡ ʭs  ʧʦʣʫʯʝʥʥʦʡ ʚ ʩʝʨʠʠ No 

ʨʝʘʣʠʟʘʮʠʡ ʧʨʠ ʧʨʦʙʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ: 
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ɽʩʣʠ ʪʦʯʥʦʩʪʴ ʦʢʘʞʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ, ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ ʠʩʧʳʪʘʥʠʷ, ʚʥʦʩʷ ʚ 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʧʨʘʚʢʠ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʨʝʘʣʠʟʘʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʜʫʨʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʨʝʘʣʠʟʘʮʠʡ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʚʦʡʥʘʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʚʥʘʯʘʣʝ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʙʥʘʷ 

ʩʝʨʠʷ N0<N ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ ʠ ʧʦ ʥʘʢʦʧʣʝʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʮʝʥʠʚʘʶʪʩʷ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ ʜʠʩʧʝʨʩʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ. ɽʩʣʠ ʪʦʯʥʦʩʪʴ 

ʥʝʜʦʩʪʘʪʦʯʥʘ, ʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʘʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ ʠʩʭʦʜʠʪ ʠʟ 

ʩʣʝʜʫʶʱʝʛʦ. ʊʘʢ ʢʘʢ ʚ ʧʝʨʝʭʦʜʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʡ ʩʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳ ʦʮʝʥʦʢ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʪʦ: 
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ʕʪʦ ʫʩʣʦʚʠʝ ʧʨʦʚʝʨʷʶʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʨʝʘʣʠʟʘʮʠʡ ʠʣʠ 

ʧʦʩʣʝ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʠ, ʝʩʣʠ ʦʥʦ ʚʳʧʦʣʥʝʥʦ, ʧʨʝʢʨʘʱʘʶʪ ʧʨʦʛʦʥʳ ʤʦʜʝʣʠ. ʆʮʝʥʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʠ ʜʠʩʧʝʨʩʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʥʘ 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʘʤ: 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ɼʣʷ ʵʢʦʥʦʤʠʠ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ʦʢʦʥʯʘʥʠʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʣʝ 15-20 ʨʝʘʣʠʟʘʮʠʡ, ʘ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝ ʢʘʞʜʦʡ. 

ʄʝʪʦʜ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʝʡʯʘʩ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ. 

ʀʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʚʤʝʩʪʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʛʦ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

- ʝʩʣʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʣʠʙʦ ʥʝ 

ʨʘʟʨʘʙʦʪʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ; 

- ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʤʝʶʪʩʷ, ʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʣʴ ʩʣʦʞʥʦ ʠ ʪʨʫʜʦʝʤʢʦ, 

ʯʪʦ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʝʪ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ; 

- ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ, ʥʦ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʥʝʚʦʟʤʦʞʥʘ; 

- ʝʩʣʠ ʢʨʦʤʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʞʝʣʘʪʝʣʴʥʦ ʥʘ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʭʦʜʦʤ ʧʨʦʮʝʩʩʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

- ʝʩʣʠ ʧʦʩʪʘʥʦʚʢʘ ʥʘʙʣʶʜʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʪʨʫʜʥʝʥʘ 

ʠʣʠ ʥʝʚʦʟʤʦʞʥʘ. 
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ɸʅʓפʊɸʋ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʵʣʝʤʝʥʪʘʭ 

ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ ʧʫʪʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʜʚʠʞʫʱʝʛʦʩʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʯʥʦʩʪʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʘʙʦʪʳ, ʢʘʢ 

ʩʘʤʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʚ ʮʝʣʦʤ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʠʙʨʦʛʨʘʤʤʳ, 

ʦʩʮʠʣʣʦʛʨʘʤʤʳ, ʘʢʩʝʣʝʨʦʛʨʘʤʤʳ ʢʦʣʝʙʘʥʠʡ ʨʝʣʴʩʘ ʠ ʠʭ ʩʧʝʢʪʨ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʚ 
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ɻʝʨʤʘʥʠʠ ʨʝʣʴʩʦʚʦʝ ʩʢʨʝʧʣʝʥʠʝ FOSSLOH, ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʘʛʠʩʪʨʘʣʷʭ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʠʪʴ ʜʘʥʥʦʛʦ 

ʢʨʝʧʣʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʧʦʝʟʜʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ, ʨʝʣʴʩʦʚʳʝ ʩʢʨʝʧʣʝʥʠʷ, ʘʤʧʣʠʪʫʜʥʦ-

ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʞʳʣʞʳʤʘʣʳ ʞװʢʪʽש ᴇʪʫʽ ʢʝʟʽʥʜʝ ʞʦʣʜʳש ʞʦסʘʨסʳ 

 ᴇʟ ʢʝʟʝʛʽʥʜʝ שʵʣʝʤʝʥʪʪʝʨʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʪʝʨʙʝʣʽʩʪʝʨʜʽ, ʦʣʘʨʜʳ שʨʳʣʳʤʳʥʳײץ

ʞʘʣʧʳʣʘʤʘ ʪʝʤʽʨ ʞʦʣʜʳש, ʦʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʝʨʽʢʪʽʛʽʥʝ ʞᴅʥʝ ײʟʘץץʘ ʰʳʜʘʤʜʳʣʳסʳʥʘ 

ᴅʩʝʨ ʝʪʫʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɺʠʙʨʦʛʨʘʤʤʘʣʘʨ, ʦʩʮʠʣʣʦʛʨʘʤʤʘʣʘʨ, ʨʝʣʴʩ ʪʝʨʙʝʣʽʩʪʝʨʽʥʽש 

ʘʢʩʝʣʣʦʛʨʘʤʤʘʣʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʩʧʝʢʪʨʽ ײʩʳʥʳʣסʘʥ. ɻʝʨʤʘʥʠʷʜʘ ᴅʟʽʨʣʝʥʛʝʥ FOSSLOH 

ʨʝʣʴʩʪʽʢ ʙʝʢʽʪʧʝʩʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤʘʛʠʩʪʨʘʣʴʜʘʨʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʩץʘ 

ʠʝ, ʦʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʦʩʳ ʙʝʢʽʪʧʝʥʽ ʧʦʡʳʟ ʞװʢʪʝʤʝʩʽ ᴅʩʝʨʽʤʝʥ ʟʝʨʪʪʝʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʡʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʪʝʤʽʨ ʞʦʣ, ʨʝʣʴʩʪʽʢ ʙʝʢʽʪʧʝ, ʘʤʧʣʠʪʫʜʘʣʳץ-ʞʠʽʣʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳ. 

Abstract. The article discusses the fluctuations that occur in the elements of the upper 

structure of the track during the passage of a moving rolling stock, which significantly affect the 

strength, and, consequently, the durability of the work, both the elements themselves and the 

railway as a whole. Vibrograms, oscillograms, accelerograms of rail vibrations and their 

spectrum are presented. The FOSSLOH rail fastening developed in Germany has been widely 

used in the highways of the Republic of Kazakhstan, in this regard, there is a need to study this 

fastening under the load of the train. 

Keywords: railway track, rail fasteners, amplitude-frequency characteristics. 

 

1. ʂʽʨʽʩʧʝ 

 ʘʣʳʩסʦʟץ שʨʘʤʥʳײץ ʳ ʞʳʣʞʳʤʘʣʳסʪʝʤʽʨ ʞʦʣʜʘʨʳʥʜʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞʳʣʜʘʤʜʳסʳʥʳש ʘʨʪʫʳ, ʪʝʤʽʨ ʞʦʣʜʳש ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʙʘʨʳʥʰʘ ʞʦסʘʨʳ ʪʘʣʘʧʪʘʨ ץʦʷʜʳ. 

ɾʦʣʜʳש ʞʦסʘʨסʳ ײץʨʳʣʳʤʳʥʘ ʜʽʨʽʣ ᴅʩʝʨʽʥʽש ʘʟʘʶʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʤᴅʩʝʣʝ ᴅʨʪװʨʣʽ 

ʙʘסʳʪʪʘʨʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʰʧʘʣʜʘʨ, ʙʘʣʣʘʩʪʘʨ ʤʝʥ ʞʦʣ ʪᴇʩʝʤʜʝʨʽʥ ʟʠʷʥʜʳ ʪʝʨʙʝʣʽʩʪʝʨʜʝʥ 

ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʦץʰʘʫʣʘʡʪʳʥ ʦʩʳʥʜʘʡ ʘʨʘʣʳץ ʙʝʢʽʪʧʝʣʝʨʜʽ ʦʡʣʘʧ ʪʘʙʫ ʙʘסʳʪʳʥʜʘ 

ʰʝʰʽʣʝʜʽ. ʄײʥʜʘʡ ʙʝʢʽʪʧʝʣʝʨ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʜʦסשʘʣʘץʪʘʨʳʥʳש ʪʝʤʽʨʙʝʪʦʥ 

ʰʧʘʣʜʘʨʳ ʙʘʨ ʪʝʤʽʨ ʞʦʣʜʘסʳ ʜʠʥʘʤʠʢʘʣʳץ ᴅʩʝʨ ʝʪʫ ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʜʝ ʪʝʨʙʝʣʽʩ ʧʨʦʮʝʩʽʥʽש ʞʳʣʜʘʤʜʳסʳʥ ᴇʣʰʝʫ ʘʨץʳʣʳ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨסʘ ʪʝʨʙʝʣʽʩ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ ץʘʙʳʣʜʘʥסʘʥ [1]. ɹײʣ ʧʘʨʘʤʝʪʨ ײץʨʳʣʳʤסʘ ᴅʩʝʨ 

ʝʪʝʪʽʥ ʩʝʡʩʤʠʢʘʣʳץ ʪʦʣץʳʥʜʘʨʜʳש ʵʥʝʨʛʠʷʩʳʥ ʩʠʧʘʪʪʘʡʪʳʥʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

ɾʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʪʝʤʽʨʞʦʣ ʪᴇʩʝʤʽʥʝ ʜʽʨʽʣ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʤʽʥʜʝʪʪʝʨʽ ʪʝʭʥʦʛʝʥʜʽʢ 

ʩʝʡʩʤʠʢʘʣʳץ ʙʘʨʣʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʤʝʥ ʞᴅʥʝ ײץʨʘʣʜʘʨʤʝʥ ʩᴅʪʪʽ ʰʝʰʽʣʫʽ ʤװʤʢʽʥ.  

 

2. ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ 

ɹײʣ ʞײʤʳʩʪʘ "ʊɸʃʔɻʆ"-ʥʳ97 ש ʢʤ/ʩʘס ʞʳʣʜʘʤʜʳץʧʝʥ ᴇʪʫ ʢʝʟʽʥʜʝ ʌʆʉʉʃʆ ʪʠʧʪʽ 

ʙʝʢʽʪʧʝʥʽ ʙʝʢʽʪʝ ʦʪʳʨʳʧ, ʞʦʣʜʳש ʞʦסʘʨסʳ ײץʨʳʣʳʤʳʥʳש ʜʠʥʘʤʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʘʥʳץʪʘʫ ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ, ᴇʣʰʝʫʣʝʨʜʽ "ɾʦʣʜʘʨ ʤʝʥ ɾʘʩʘʥʜʳ 

 ʤʘʤʘʥʜʘʨʳ ("ʀʇʀʀʉ" ʀʃ), ɸʣʤʘʪʳ שʟʝʨʪʭʘʥʘʩʳʥʳ ץʨʳʣʳʤʜʘʨʜʳ ʩʳʥʘʫ" ʘʪʪʳ ʩʳʥʘײץ

ʞʦʣ ʜʠʩʪʘʥʮʠʷʩʳʥʳש ɸץʩʝשʛʝʨ ʪʝʤʽʨʞʦʣ ᴇʪʢʝʣʽʥʜʝ (46-ʇʏ) ʤʦʙʠʣʴʜʽ ʜʽʨʽʣ-ᴇʣʰʝʫ ʢʝʰʝʥʽʥ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʞװʨʛʽʟʜʽ. ʂʝʰʝʥ MV-25D-V ʜʽʨʽʣ ʞʳʣʜʘʤʜʳסʳʥʳש ʜʘʪʯʠʢʪʝʨʽʥʝʥ 

(ʚʝʣʦʩʠʤʝʪʨʣʝʨ) ʪײʨʘʜʳ, ʜʘʪʯʠʢ ʦʣʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʤʝʭʘʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩʪʝʨʜʽ ʵʣʝʢʪʨ 

ʩʠʛʥʘʣʳʥʘ ʘʡʥʘʣʜʳʨʘʜʳ. ɸʥʘʣʦʛʪʳץ ʩʠʛʥʘʣʜʳ ʩʘʥʜʳץ ʬʦʨʤʘסʘ ʪװʨʣʝʥʜʽʨʫ ADC 

ʵʣʝʢʪʨʦʥʜʳ ʙʣʦʛʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ (L-CARD ʬʠʨʤʘʩʳʥʘ ʪʠʝʩʽʣʽ, E-14-440 ʤʦʜʫʣʽ). 

ADC-ʜʘʥ ʮʠʬʨʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ ʞᴅʥʝ ᴇʣʰʝʫʣʝʨʜʽ ʞʘʣʧʳ ʙʘץʳʣʘʫ "ʅʦʫʪʙʫʢ"ʪװʨʽʥʜʝʛʽ 

ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʜʽש ʘʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. ʄʦʙʠʣʴʜʽ ʜʽʨʽʣʜʽ ᴇʣʰʝʫ ʢʝʰʝʥʽʥʽש ʞʘʣʧʳ ʪװʨʽ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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ʉʠʛʥʘʣ E-14-440 ʩʘʥʜʳץ ʤʦʜʫʣʽʤʝʥ ʙʽʨʛʝ ʞʝʪʢʽʟʽʣʝʪʽʥ LGraph2 ץʦʣʜʘʥʙʘʣʳ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʧʘʢʝʪʽʤʝʥ ʞʘʟʳʣʘʜʳ. ɹײʣ ʧʘʢʝʪ ʙʽʨ ʫʘץʳʪʪʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʙʘʨʣʳץ ʘʨʥʘʣʘʨ װʰʽʥ ʫʘץʳʪ װʥʜʝʩʪʽʨʫʤʝʥ ʩʠʛʥʘʣʜʘʨʜʳש ʘʤʧʣʠʪʫʜʘʣʳץ-ʫʘץʳʪʪʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞʘʟʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [2]. 

ʄʦʙʠʣʴʜʽ ʜʽʨʽʣʜʽ ᴇʣʰʝʫ ʢʝʰʝʥʽʥʽײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ʙʘʨʣʳץ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳ 

ʩʝʨʪʠʬʠʢʘʪʪʘʣסʘʥ ʞᴅʥʝ ʪʝʢʩʝʨʽʣʛʝʥ. ʊװʨʣʝʥʜʽʨʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʜʽʨʽʣ 

ʜʘʪʯʠʢʪʝʨʽ ʘʣʜʳʥ ʘʣʘ ʢʘʣʠʙʨʣʝʥʛʝʥ, ʢʘʣʠʙʨʣʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʜʘʪʯʠʢʪʝʨʜʽש 

ʩʝʟʽʤʪʘʣʜʳסʳ 75 (ʤɺ/ʤʤ/ʩ) ײץʨʘʡʜʳ. 

 

 
 

ʉʫʨʝʪ 1. ʄʦʙʠʣʴʜʽ ʜʽʨʽʣʜʽ ᴇʣʰʝʫ ʢʝʰʝʥʽʥʽש ʞʘʣʧʳ ʪװʨʽ 

 

ʊʝʨʙʝʣʽʩʪʝʨʜʽ ᴇʣʰʝʫ װʰʽʥ ʜʘʪʯʠʢʪʝʨ ʪʝʤʽʨʙʝʪʦʥ ʰʧʘʣʜʘʨʳʥʳש ʰʝʪʽʥʝ ʞᴅʥʝ 

ʦʨʪʘʩʳʥʘ, ʰʧʘʣʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʨʝʣʴʩʪʽש ʪʘʙʘʥʳʥʘ, FOSSLOH ʪʠʧʪʽ ʙʝʢʽʪʧʝʥʽש ʩʳʨʪץʳ 

ʪʘʨʤʘסʳʥʘ ʦʨʥʘʪʳʣʜʳ. ʆʨʥʘʪʳʣסʘʥ ʜʘʪʯʠʢʪʝʨʽ ʙʘʨ ʪʝʤʽʨʞʦʣ ʞʦʣʳʥʳש ʬʨʘʛʤʝʥʪʽ 2-

ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ɾʘʟʫ ײʟʘץʪʳסʳ Ű ʞᴅʥʝ "ʊɸʃʔɻʆ" ᴇʪʫʽ ʢʝʟʽʥʜʝ ʌʦʩʩʣʦ ʪʠʧʽʥʽש 

ʙʘʡʣʘʥʳʩʳ ʙʘʨ ʪʨʘʢʪʽʥʽש ʞʦסʘʨסʳ ײץʨʳʣʳʤʳʥʳש ʪʝʨʙʝʣʽʩʪʝʨʽʥ ᴇʣʰʝʫ ʢʝʟʽʥʜʝ fd ʢʘʥʘʣʳʥʘ 

ʩʠʛʥʘʣʜʳ ʽʨʽʢʪʝʫ ʞʠʽʣʽʛʽ: Ű = 32 C, fd = 1,6 ʢɻʮ ײץʨʘʜʳ. 

 

 
 

ʉʫʨʝʪ 2. ʆʨʥʘʪʳʣסʘʥ ʜʘʪʯʠʢʪʝʨʽ ʙʘʨ ʪʝʤʽʨʞʦʣ ʬʨʘʛʤʝʥʪʽ 

 

3. ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫ 

ᴄʨʽ ץʘʨʘʡ ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʂʦʤʧʴʶʪʝʨʜʽץ שʘʪʪʳ ʜʠʩʢʽʩʽʥʜʝ "txt"ʬʦʨʤʘʪʳʥʜʘ 

ʩʘץʪʘʣʜʳ. ɹʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨʜʽ ʤᴅʪʽʥʜʽʢ ʬʦʨʤʘʪץʘ ʘʫʜʘʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨ ʜʘʪʯʠʢ 

ʪʫʜʳʨʘʪʳʥ ʢʝʨʥʝʫ ʤᴅʥʜʝʨʽʥʽש ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʙʽʣʜʽʨʜʽ. ʂʝʨʥʝʫ ʤᴅʥʜʝʨʽʥʝʥ ʜʽʨʽʣ 

ʞʳʣʜʘʤʜʳסʳʥʳש ʥʘץʪʳ ʤᴅʥʜʝʨʽʥʝ ʘʫʳʩʫ, ץʘʙʳʣʜʘʥסʘʥ ʩʠʛʥʘʣʜʘʨʜʳש ʩʧʝʢʪʨʣʝʨʽʥ 

(ʘʤʧʣʠʪʫʜʘʣʳץ-ʞʠʽʣʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ) ײץʨʫ, ʩʦʥʜʘʡ-ʘץ ץʦʟסʘʣʳʩ ʧʝʥ װʜʝʫʜʽש 
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ʘʤʧʣʠʪʫʜʘʣʳץ-ʫʘץʳʪʪʳץ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʽʥ ײץʨʫ MATHCAD ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʜʳ. ɸʤʧʣʠʪʫʜʘʣʳץ-ʫʘץʳʪʪʳץ ʪᴅʫʝʣʜʽʣʽʢʪʝʨ ʛʨʘʬʠʛʽʥʜʝ (ʩʫʨʝʪ. 3-4 ʘ) ʪʝʨʽʩ ʤᴅʥʜʝʨ 

ʵʣʝʤʝʥʪ ʥװʢʪʝʩʽʥʽש ʪʝʧʝ-ʪʝשʜʽʢ ʞʘסʜʘʡʳʥʘʥ ʞʦסʘʨʳ ʘʫʳʪץʫʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʦש ʤᴅʥʜʝʨ 

ʪᴇʤʝʥ ʘʫʳʪץʫסʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [3]. 

3-5 (ʘ) ʩʫʨʝʪʪʝʨʜʝ ʚʠʙʨʦʛʨʘʤʤʘ, ʰʧʘʣʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʨʘʣʳץʪʘסʳ ʨʝʣʴʩ 

ʦʨʪʘʩʳʥʜʘסʳ ʪʝʨʙʝʣʽʩʪʝʨʜʽש ʦʩʮʠʣʣʦʛʨʘʤʤʘʩʳ ʤʝʥ ʘʢʩʝʣʝʨʦʛʨʘʤʤʘʩʳ ʞᴅʥʝ ʰʘʰʳʨʘʫʜʳש 

ʩʧʝʢʪʨʣʽʢ ʪʳסʳʟʜʳסʳʥʳש ʪʠʽʩʪʽ ʛʨʘʬʠʢʪʝʨʽ (3-5 ʙ ʩʫʨʝʪʪʝʨ) ʢᴇʨʩʝʪʽʣʛʝʥ. ɺʠʙʨʦʛʨʘʤʤʘʥʳש 

ʙʘʩʳʥʜʘ (ʩʫʨʝʪ. 3ɸ) TALGO ʣʦʢʦʤʦʪʠʚʽʥʽש ʦʩʴʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʘʤʧʣʠʪʫʜʘʣʳץ 

ʰʳסʘʨʳʥʜʳʣʘʨ ʞʘץʩʳ ʙʘʡץʘʣʘʜʳ. ɼʽʨʽʣ ʞʳʣʜʘʤʜʳסʳʥʳש ʘʤʧʣʠʪʫʜʘʩʳʥʳש ʤʘʢʩʠʤʘʣʜʳ 

ʤᴅʥʽ 40 ʤʤ/ʉ ʙʦʣʜʳ. 4b) 2-ʜʝʥ 11 ɻʮ ʜʝʡʽʥʛʽ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʳʥʜʘסʳ ʩʧʝʢʪʨʣʽʢ ʪʝʨʙʝʣʽʩʪʝʨ 

ʦʩʴʪʽʢ ʞװʢʪʝʤʝʥʽש ᴇʪʫ ʞʠʽʣʽʛʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 
 

 
 

ʉʫʨʝʪ 3. ʈʝʣʴʩ ʪʝʨʙʝʣʽʩʪʝʨʽʥʽש ʚʠʙʨʦʛʨʘʤʤʘʩʳ (ɸ) ʞᴅʥʝ "ʊɸʃʔɻʆ"ᴇʪʫ 

ʢʝʟʽʥʜʝʛʽ ʦʥʳש ʩʧʝʢʪʨʽ (ɹ) 

 

  ʉʦʥʜʘʡ-ʘץ, ʜʽʨʽʣ ʞʳʣʜʘʤʜʳסʳʥʳש ʩʧʝʢʪʨʽʥʜʝ 70-180 ɻʮ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʳʥʜʘ 

ʩʧʝʢʪʨʣʽʢ ʪʝʨʙʝʣʽʩʪʝʨ ʙʘʡץʘʣʘʜʳ, ʙײʣ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש  ᴇʪʫʽ ʢʝʟʽʥʜʝ ʟʠʷʥʜʳ ʜʽʨʽʣ 

ᴅʩʝʨʽʥʝʥ ʙʦʣʘʜʳ. ʈʝʣʴʩ ʦʨʪʘʩʳʥʜʘסʳ ץʦʟסʘʣʳʩʪʘʨʜʳש ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʜʝʨʽ ʚʘʛʦʥʜʘʨʜʳש 

ᴇʪʫʽ ʢʝʟʽʥʜʝ ʞʘʟʳʣʘʜʳ (ʩʫʨʝʪ. 4 ʘ). ʃʦʢʦʤʦʪʠʚʪʽש ᴇʪʫ ʘʤʧʣʠʪʫʜʘʩʳ 0,5 ʤʤ, ʚʘʛʦʥʜʘʨʜʳש 

ᴇʪʫʽ ʢʝʟʽʥʜʝ - 0,74 ʄʄ.5 ʞᴅʥʝ 7,5 ɻʮ ʞʠʽʣʽʢʪʝʛʽ ʞʝʨʛʽʣʽʢʪʽ ʤʘʢʩʠʤʫʤʜʘʨ ʳסʳʩʫ ʩʧʝʢʪʨʽʥʜʝ 

ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ (ʩʫʨʝʪ. 4b). 

   ʈʝʣʴʩ ʦʨʪʘʩʳʥʳװ שʜʝʫʽʥʽש ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʜʝʨʽ (ʩʫʨʝʪ. 5ɸ) ʣʦʢʦʤʦʪʠʚʪʽש ᴇʪʫʽ 

ʢʝʟʽʥʜʝ ʪʽʨʢʝʣʝʜʽ - 8000 ʤʤ/ʩ2, ʚʘʛʦʥʜʘʨʜʳש ᴇʪʫʽ ʢʝʟʽʥʜʝ ʦʨʪʘʰʘ ʞʝʜʝʣʜʝʪʫ - 5000 ʤʤ/ʩ2. 

 ʳ - 70-ʪʝʥ 180 ɻʮ-ʢʝ ʜʝʡʽʥסʘʨʳ ʞʠʽʣʽʢʪʽ ʞʠʽʣʽʢʪʝʨ ʙʘʩʳʤʜʳסʜʝʫ ʩʧʝʢʪʨʽʥʜʝ ʞʦת

(ʩʫʨʝʪ.5b).

 
 

ʉʫʨʝʪ 4. ʈʝʣʴʩ ʪʝʨʙʝʣʽʩʪʝʨʽʥʽש ʦʩʮʠʣʣʦʛʨʘʤʤʘʩʳ (ʘ) ʞᴅʥʝ ʦʥʳש (ʙ) "ʊɸʃʔɻʆ"ᴇʪʫ 

ʢʝʟʽʥʜʝʛʽ ʩʧʝʢʪʨʽ 
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ʉʫʨʝʪ 5. ʈʝʣʴʩ ʪʝʨʙʝʣʽʩʪʝʨʽʥʽש ʘʢʩʝʣʝʨʦʛʨʘʤʤʘʩʳ (ʘ) ʞᴅʥʝ "ʊɸʃʔɻʆ"ᴇʪʫ ʢʝʟʽʥʜʝʛʽ 

ʦʥʳש ʩʧʝʢʪʨʽ (ʙ) 

 

FOSSLOH ʘʨʘʣʳץ ʨʝʣʴʩʪʽ ʙʝʢʽʪʧʝʥʽש ʩʝʨʧʽʤʜʽ ײʰʳ, ʰʧʘʣʜʳש ʩʦשʳ ʤʝʥ ʦʨʪʘʩʳ 

 ʩʘʩ ʛʨʘʬʠʢʪʝʨʽʥ ʪʘʣʜʘʫ ʤʳʥʘʥʳץײ שʪᴅʫʝʣʜʽʣʽʢʪʝʨʜʽ ץʳʪʪʳץʫʘ-ץʰʽʥ ʘʤʧʣʠʪʫʜʘʣʳװ

ʢᴇʨʩʝʪʪʽ. ʉʝʨʧʽʤʜʽ ᴇʟʝʢʪʽש ʩʳʨʪץʳ ʪʘʨʤʘסʳʥʜʘסʳ ʜʽʨʽʣ ʞʳʣʜʘʤʜʳסʳʥʳש ʘʤʧʣʠʪʫʜʘʩʳ 

ʨʝʣʴʩʪʽש ʦʨʪʘʩʳʥʘ ץʘʨʘסʘʥʜʘ װʰ ʝʩʝ ʘʟ. ɼʽʨʽʣ ʞʳʣʜʘʤʜʳסʳ ʩʧʝʢʪʨʽʥʽש ʞʦסʘʨʳ ʞʠʽʣʽʢʪʽ 

ʘʡʤʘסʳʥʜʘ ʩᴅʫʣʝʣʝʥʫ ʽʩ ʞװʟʽʥʜʝ ʞʦץ. ɹײʣ ʞʘסʜʘʡ ʩʝʨʧʽʤʜʽ ʪʝʨʤʠʥʘʣʜʳש ʟʠʷʥʜʳ 

ʪʝʨʙʝʣʽʩʪʝʨʜʽ ʪʦʣʳסʳʤʝʥ ʩᴇʥʜʽʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ [4]. 

ʆʩʳ ʞײʤʳʩʪʘ ײʩʳʥʳʣסʘʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʝʩʽ 

 :ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ

1. ɾʦʣʜʳש ʞʦסʘʨסʳ ײץʨʳʣʳʤʳʥʳש ʜʠʥʘʤʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʘʥʳץʪʘʫ ʧʨʦʮʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ʢᴇʧ ʧʘʨʘʤʝʪʨʣʽ ʪʘʣʜʘʫʳʥ 

ʦʨʳʥʜʘʫ ץʘʞʝʪ. ʊʝʨʙʝʣʽʩ ʞʳʣʜʘʤʜʳסʳʥʳש ʘʤʧʣʠʪʫʜʘʣʳץ-ʫʘץʳʪʪʳץ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʽʥʝʥ 

ʙʘʩץʘ, ץʦʟסʘʣʳʩ ʧʝʥ װʜʝʫʜʽש ʘʤʧʣʠʪʫʜʘʣʳץ-ʫʘץʳʪʪʳץ ʪᴅʫʝʣʜʽʣʽʛʽ, ʩʦʥʜʘʡ-ʘץ ʩʠʛʥʘʣʜʘʨʜʳש 

ʩʧʝʢʪʨʣʽʢ ʪʳסʳʟʜʳסʳ (ʘʤʧʣʠʪʫʜʘʣʳץ-ʞʠʽʣʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳ) ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ [5]. 

2. FOSSLOH ʪʠʧʪʽ ʨʝʣʴʩʪʽ ʙʝʢʽʪʧʝ "ʊɸʃʔɻʆ" ᴇʪʫʽ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʟʠʷʥʜʳ 

ʪʝʨʙʝʣʽʩʪʝʨʜʽ ʪʦʣʳסʳʤʝʥ ʞʦʷʜʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʰʘʤʘʤʝʥ 100 ʢʤ/ʩʘס ʞʳʣʜʘʤʜʳץʪʘ. 

ʈʝʣʴʩʪʽ ʙʝʢʽʪʧʝʥʽש ʦʩʳ ʪװʨʽʥʽש ʞײʤʳʩʳʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʟʝʨʪʪʝʫ װʰʽʥ ᴅʨ ʪװʨʣʽ 

ʞʳʣʜʘʤʜʳץʪʘ ʞᴅʥʝ ץʦʟסʘʣʤʘʣʳ ʞװʢʪʝʤʝ ʤᴅʥʜʝʨʽʥʜʝ ץʦʩʳʤʰʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ ץʘʞʝʪ. 

3. ɼʽʨʽʣʜʽ ᴇʣʰʝʡʪʽʥ ʤʦʙʠʣʴʜʽ ʞװʡʝʥʽש ʢᴇʤʝʛʽʤʝʥ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ᴅʨ 

ʪװʨʣʽ ʪʠʧʪʝʛʽ ʨʝʣʴʩʪʽ ʙʝʢʽʪʧʝʣʝʨʜʽש ʞײʤʳʩʳʥ ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ. 

4. ʅʝʛʽʟʛʽ ʧʣʘʪʬʦʨʤʘʜʘʥ ʪʘʙʘʥסʘ ʜʝʡʽʥʛʽ ʙװʢʽʣ ʜʠʘʤʝʪʨ ʙʦʡʳʥʰʘ ʞʦʣ ʪᴇʩʝʤʽ 

 ,ʡʽʥʜʽʣʝʨʛʝװ ʣ ᴅʩʽʨʝʩʝ ʧʨʦʙʣʝʤʘʣʳײʨʛʽʟʛʝʥ ʞᴇʥ. ɹװʩʘʩ ʟʝʨʪʪʝʫʣʝʨ ʞץײ ʰʽʥװ ʡʽʥʜʽʣʝʨʽװ

ʦʥʳש ʽʰʽʥʜʝ ᴅʨʪװʨʣʽ ʬʨʘʢʮʠʷʣʘʨʜʳײץ שʤʜʘʨʳʥʘʥ ײץʨʘʣסʘʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ פʦʨסʘʩ-ɾʝʪʽʛʝʥ 

ʫʯʘʩʢʝʩʽʥʜʝ ʞʠʥʘʣסʘʥ װʡʽʥʜʽʣʝʨʛʝ ץʘʪʳʩʪʳ. ʀʃ "ʀʇʠ ʀʉ"" ʤʘʤʘʥʜʘʨʳ 2012 ʞʳʣʜʳש 

ʞʘʟʳ ʤʝʥ ʢװʟʽʥʜʝ ʙʽʨʥʝʰʝ ʨʝʪ ʦʩʳ ʞʦʣ ʫʯʘʩʢʝʣʝʨʽʥ ʚʠʟʫʘʣʜʳ ʢʦʤʠʩʩʠʷʣʳץ ʪʝʢʩʝʨʫʛʝ ʞᴅʥʝ 

 ץʬʠʟʠʢʘ-ʤʝʭʘʥʠʢʘʣʳ שʤʜʘʨʜʳײץ ʨʘʡʪʳʥײץ ʡʽʥʜʽʣʝʨʜʽװ ʣײʘʪʳʩʪʳ. ɹץ ʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʫʛʝײ

 ץʪʘʣʜʳ. ɹʽʟ ʣʠʮʝʥʟʠʷʣʳץʢᴇʤʝʛʽʤʝʥ ʘʥʳ שʪʳץʞʘʙʜʳ ץʘʩʠʝʪʪʝʨʽ ʟʝʨʪʭʘʥʘʣʳץ

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʩʘʪʳʧ ʘʣʫסʘ ʞᴅʥʝ װʡʽʥʜʽʣʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥ ʝʩʝʧʪʝʫʛʝ ʜʘʡʳʥʙʳʟ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ײʟʳʥʜʳסʳ ʰʘʤʘʤʝʥ 180 ʢʤ ʙʦʣʘʪʳʥ ɾʝʟץʘʟסʘʥ - ʉʝʢʩʝʫʽʣ ʞʘשʘ ʪʝʤʽʨ 

ʞʦʣʳ ʜʘ ʞʳʣʞʳʤʘʣʳ ײץʤʜʘʨʜʘ ʞʦʙʘʣʘʥסʘʥ ʞᴅʥʝ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʙײʣ ײץʨʳʣʳʩʪʘ ʤװʤʢʽʥ 

ʙʦʣʘʪʳʥ ץʘʪʝʣʽʢʪʝʨʜʝʥ ʘʫʣʘץ ʙʦʣʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʨ ʝʜʽ. 

-ʞʘʫʳʥ שᴇʪʫʽ ʢʝʟʽʥʜʝ ʨʝʣʴʩ ʞʦʣʳʥʳ שʩʝʥʽʤʜʽʣʽʛʽʥ ʧʦʡʳʟʜʘʨʜʳ שʡʽʥʜʽʣʝʨʜʽת

ʰʘʰʳʥʳʥ ʙʘץʳʣʘʫ ʘʨץʳʣʳ ʪʝʢʩʝʨʫʛʝ ʙʦʣʘʜʳ. ʄײʥʜʘ ʪʨʘʩʩʘʥʳש ʞװʢʪʝʤʝʣʽʢ ʩʳʥʘץʪʘʨʳ 

ʙʝʨʽʣʛʝʥ ʞʳʣʜʘʤʜʳץ ʢʝʟʽʥʜʝ ʪʨʘʩʩʘʥʳש ʰᴇʛʫ ʩʘʥʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ 

ʥʦʨʤʘʪʠʚʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨʫ װʰʽʥ ʧʘʡʜʘʣʳ ʙʦʣʘʜʳ. ʉʦʥʜʘʡ-ʘװ ,ץʡʽʥʜʽ ʞʠʝʛʽʥʜʝʛʽ 
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ʪʦʧʳʨʘץʪʳש ʩʳʨסʫʳʥ, ʧʦʡʳʟʜʘʨʜʘʥ ʜʽʨʽʣ ʢʝʟʽʥʜʝ װʡʽʥʜʽʣʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥ ʙʘסʘʣʘʫ 

 .ʘʞʝʪ [6]ץ

 

 ʦʨʳʪʳʥʜʳפ .4

ɸʣʪʳʥʢᴇʣ ʩʪʘʥʮʠʷʩʳʥʜʘ ʞᴅʥʝ ʞʘץʳʥ ʘʨʘʜʘסʳ ʝʢʽ ʘʨʘʣʳץʪʘ ײץʤʜʳ ʪײʨʘץʪʘʥʜʳʨʫ 

ʤᴅʩʝʣʝʣʝʨʽ ʪʦʣʳץ ʰʝʰʽʤʥʝʥ ᴅʣʽ ʘʣʳʩ ʞᴅʥʝ ʘʩʧʘʧʪʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʽʣʤʝʡʜʽ. ʄײʥʳש 

ʙᴅʨʽ װʥʝʤʽ ʘʩʧʘʧʪʳץ ʙʘץʳʣʘʫʜʳ, ʦʣʘʨʜʳ ʪʘʣʜʘʫʜʳ ʞᴅʥʝ ʟʝʨʪʪʝʫʣʝʨʜʽ, ʪʠʽʩʪʽ 

 ʘʞʝʪʪʽץ ʨʜʝʣʽ ʠʥʞʝʥʝʨʣʽʢ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫʜʝװʣ ʩʽʟʛʝ ʢײʘʞʝʪ ʝʪʝʜʽ. ɹץ ʘʨʞʳʣʘʥʜʳʨʫʜʳץ

ʪᴅʞʽʨʠʙʝ ʘʣʫסʘ, סʳʣʳʤ ʤʝʥ ᴇʥʜʽʨʽʩʪʽש ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʳʥ ʞʘץʩʘʨʪʫסʘ, סʳʣʳʤʠ ʢʘʜʨʣʘʨʜʳ 

ʪᴅʨʙʠʝʣʝʫʛʝ ʞᴅʥʝ ʪײʪʘʩʪʘʡ ʘʣסʘʥʜʘ ʦʪʘʥʜʳס ץʳʣʳʤʥʳש ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 
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ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɽ 
 

ɸʥʥʦʪʘʮʠʷ. ʀʟʙʳʪʦʯʥʳʡ ʛʣʦʙʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʪʨʘʩʣʝʡ ʧʦʨʦʜʠʣ 

ʦʩʪʨʫʶ ʢʦʥʢʫʨʝʥʮʠʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦʟʜʘʣʘ 

ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʴʥʳʡ ʪʠʧ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʩʪʘʠʚʘʶʪ ʥʘ ʤʛʥʦʚʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʪʦʢʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ. ʇʦʵʪʦʤʫ ʧʦʩʪʘʚʱʠʢʘʤ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʙʦʣʴʰʝ ʪʨʘʥʟʘʢʮʠʡ ʚ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʩ ʤʝʥʴʰʠʤ ʚʨʝʤʝʥʝʤ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ, ʟʘ ʤʝʥʴʰʝʝ ʚʨʝʤʷ, ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ  ʧʨʦʜʫʢʮʠʠ, ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ 

ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʣʦʛʠʩʪʠʢʘ ʜʦʩʪʘʚʢʠ. 

ɸשʜʘʪʧʘ. ʂᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨʜʘסʳ ʰʘʤʘʜʘʥ ʪʳʩ ʞʘᴃʘʥʜʳץ ᴅʣʝʫʝʪ ᴇʪʢʽʨ 

ʙᴅʩʝʢʝʣʝʩʪʽʢʪʽ ʪʫʜʳʨʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʘʣʘʤʘ ᴇʥʽʤʜʝʨʜʽץ שʦʣ ʞʝʪʽʤʜʽʣʽʛʽ ʞʘשʘ 
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ʤʦʜʝʣʴʜʝʨʜʽװ שʟʜʽʢʩʽʟ ʘסʳʥʳʥʳש ʣʝʟʜʝ ץʦʣ ʞʝʪʽʤʜʽʣʽʛʽʥ ʪʘʣʘʧ ʝʪʝʪʽʥ ʢʣʠʝʥʪʪʝʨʜʽש ᴇʪʝ 

ʪʘʣʘʧ ʝʪʽʣʝʪʽʥ ʪװʨʽʥ ʞʘʩʘʜʳ. ʉʦʥʜʳץʪʘʥ ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪʪʝʨʜʽ ʞʝʪʢʽʟʫʰʽʣʝʨʜʝʥ ʘʟ 

ʤᴇʣʰʝʨʜʝ, ʘʟ ʫʘץʳʪ ʽʰʽʥʜʝ, ʘʟ ʫʘץʳʪ ʽʰʽʥʜʝ, ʘʟ ʰʳסʳʥʜʘʨʤʝʥ ʞᴅʥʝ ʜᴅʣʜʽʢʧʝʥ ʢᴇʧ 

ʪʨʘʥʟʘʢʮʠʷʣʘʨ ʞʘʩʘʫסʘ ʰʘץʳʨʳʣʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ᴇʥʽʤʜʽ ʪʘʩʳʤʘʣʜʘʫ, ʽʨʽ ʢʦʤʧʘʥʠʷʣʘʨ, ʰʘסʳʥ ʢᴅʩʽʧʢʝʨʣʽʢ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʳ, ʞʝʪʢʽʟʫ ʣʦʛʠʩʪʠʢʘʩʳ. 

Abstract. Excessive global potential in most industries has generated intense 

competition. At the same time, the availability of alternative products has created a very 

demanding type of customers who insist on the instant availability of a continuous stream of new 

models. Therefore, logistics service providers are encouraged to perform more transactions in 

smaller quantities, with less lead time, in less time, at less cost and with greater accuracy. 

Keywords: transportation of products, large companies, small businesses, logistics of 

delivery. 

 

ʂʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʩʚʦʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʂʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ ʧʨʠʥʘʜʣʝʞʘʪ ʩʢʣʘʜʳ, ʥʘ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ 

ʧʨʦʜʫʢʮʠʷ; ʟʘʚʦʜʳ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʧʨʦʜʫʢʮʠʶ, ʠ ʛʨʫʟʦʚʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ 

ʧʨʦʜʫʢʮʠʷ. ʃʶʙʳʝ ʧʨʦʙʣʝʤʳ ʚ ʵʪʦʡ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʣʝʛʢʦ ʨʝʰʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʩʠʣʘʤʠ, ʠ ʚʩʝ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʟʥʘʶʪ ʜʨʫʛ ʦ ʜʨʫʛʝ, ʠ ʦ ʪʦʤ, ʢʘʢ ʣʫʯʰʝ ʚʩʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʄʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʦʙʝʥʥʦ ʧʦʜʚʝʨʞʝʥʳ ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ. ʅʝ ʪʘʢ 

ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʤʘʣʳʤ ʠʣʠ ʥʘʯʠʥʘʶʱʠʤ ʙʠʟʥʝʩʦʤ. ʄʘʣʦʤʫ ʙʠʟʥʝʩʫ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ 

ʟʘʢʘʟʳʚʘʪʴ ʩʚʦʠ ʧʦʩʪʘʚʢʠ ʫ ʜʨʫʛʦʡ ʢʦʤʧʘʥʠʠ, ʥʝ ʢʦʥʪʨʦʣʠʨʫʷ, ʢʘʢ ʵʪʠ ʧʦʩʪʘʚʢʠ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ. ʏʘʩʪʦ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ 

ʢʦʤʧʘʥʠʡ [1]. 

ʄʘʣʳʡ ʙʠʟʥʝʩ ʥʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʠʟʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʠʤ ʧʨʦʜʫʢʪʦʤ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥ ʥʝ ʧʨʠʙʫʜʝʪ ʚ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ. ʆʥʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʟʘʢʘʞʫʪ ʩʚʦʡ 

ʧʨʦʜʫʢʪ ʠʟ ʂʠʪʘʷ ʠʣʠ ʛʜʝ-ʣʠʙʦ ʝʱʝ, ʦʪʧʨʘʚʷʪ ʵʪʦʪ ʧʨʦʜʫʢʪ ʟʘ ʛʨʘʥʠʮʫ ʩ ʧʦʤʦʱʴʶ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʜʦʩʪʘʚʷʪ ʝʛʦ ʠʟ ʧʦʨʪʘ ʜʝʧʦʥʠʨʦʚʘʥʠʷ, ʠ ʚ ʠʪʦʛʝ, ʙʫʜʫʪ ʭʨʘʥʠʪʴ ʥʘ 

ʩʢʣʘʜʝ, ʢʦʪʦʨʳʤ ʦʥʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʪʦʞʝ ʥʝ ʙʫʜʫʪ ʚʣʘʜʝʪʴ. 

ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʵʪʘʧʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʰʠʙʦʢ. ʂʘʞʜʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ 

ʦʰʠʙʢʘ ʠʣʠ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʜʝʨʞʢʝ ʚ ʧʦʣʫʯʝʥʠʠ ʢʦʤʧʘʥʠʝʡ ʩʚʦʝʛʦ 

ʧʨʦʜʫʢʪʘ. ʂʦʛʜʘ ʟʘʜʝʨʞʢʠ ʷʚʣʷʶʪʩʷ ʥʝʦʞʠʜʘʥʥʳʤʠ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʩʨʦʢʘʭ ʜʦʩʪʘʚʢʠ 

ʟʘʢʘʟʦʚ, ʢʣʠʝʥʪʳ ʥʝ ʪʦʣʴʢʦ ʥʝʜʦʚʦʣʴʥʳ, ʥʦ ʠ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʣʫʯʘʪ ʩʚʦʠ 

ʪʦʚʘʨʳ ʠʟ ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ. 

ʊʦ ʝʩʪʴ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʜʦʩʪʘʚʠʪʴ ʩʚʦʡ ʧʨʦʜʫʢʪ ʚʦʚʨʝʤʷ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʘ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ ʢʣʠʝʥʪʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʧʦʚʪʦʨʥʦʛʦ ʙʠʟʥʝʩʘ ʠ ʦʙʨʘʱʝʥʠʡ ʢʣʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩʦ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʨʘʩʪʠ. ɺ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʧʣʦʭʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʬʘʢʪʠʯʝʩʢʠ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʨʦʩʪʘ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʠ ʚʦʟʤʦʞʥʦʤʫ 

ʙʘʥʢʨʦʪʩʪʚʫ. 

ɺʩʝ ʵʪʠ ʧʨʠʯʠʥʳ ʦʙʲʷʩʥʷʶʪ, ʧʦʯʝʤʫ ʜʣʷ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʦʡ ʪʨʝʙʫʶʪʩʷ 

ʩʣʦʞʥʳʝ ʛʨʘʬʠʢʠ ʜʦʩʪʘʚʢʠ, ʚʘʞʥʦ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʘʨʪʥʝʨʦʤ ʧʦ 

ʣʦʛʠʩʪʠʢʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʩʶ ʩʚʦʶ ʵʥʝʨʛʠʶ ʥʘ ʪʦʤ, ʯʪʦʙʳ ʥʝ ʚʦʟʥʠʢʘʣʦ 

ʥʠʢʘʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʥʝ ʟʘʤʝʜʣʷʣʦ ʧʦʪʦʢ ʙʠʟʥʝʩʘ.  

ʎʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʠ ʣʦʛʠʩʪʠʢʘ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʦʛʦ ʙʠʟʥʝʩʘ, 

ʙʦʣʴʰʦʛʦ ʠʣʠ ʤʘʣʦʛʦ. ʇʣʘʥ ʣʦʛʠʩʪʠʢʠ ʧʦʤʦʛʘʝʪ ʙʠʟʥʝʩʫ ʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. ɹʝʟ ʧʣʘʥʘ ʨʘʩʭʦʜʳ ʚʦʟʨʘʩʪʫʪ [2]. 

ɼʘʞʝ ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʢʦʥʪʨʦʣʝ ʟʘʪʨʘʪ, ʚʩʝ ʨʘʚʥʦ ʥʫʞʥʦ 

ʦʙʩʣʫʞʠʚʘʪʴ ʢʣʠʝʥʪʘ. ɺ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʥʫʞʥʦ ʥʘʭʦʜʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʨʘʪʝʛʠʠ, ʥʝʚʦʟʤʦʞʥʦ 



çʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
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ʫʧʨʘʚʣʷʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʮʝʧʦʯʢʦʡ ʧʦʩʪʘʚʦʢ ʙʝʟ ʚʠʜʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʙʳʩʪʨʦ 

ʦʙʱʘʪʴʩʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʧʦʤʦʞʝʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ 

ʟʘʧʘʩʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʪʴ ʮʝʧʦʯʢʫ ʧʦʩʪʘʚʦʢ 

ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʦʤ ʤʘʣʦʤʫ ʙʠʟʥʝʩʫ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʯʘʩʪʴ ʦʩʥʦʚʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʦʣʴ ʞʝ ʚʘʞʥʫʶ, ʢʘʢ ʚʠʣʦʯʥʳʝ ʧʦʛʨʫʟʯʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʭʨʘʥʝʥʠʷ ʠ ʧʦʠʩʢʘ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʜʘʞ ʠ ʦʧʝʨʘʮʠʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʦʥʷʪʴ, ʢʦʛʜʘ ʤʦʞʝʪ 

ʧʦʥʘʜʦʙʠʪʴʩʷ ʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʣʠ ʩʚʝʨʭʫʨʦʯʥʘʷ ʨʘʙʦʪʘ. ʊʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʧʦʤʦʛʘʶʪ 

ʧʣʘʥʠʨʦʚʘʪʴ ʟʘʧʘʩʳ, ʯʪʦʙʳ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʥʫʞʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʩʧʨʦʩʘ. ʇʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʝʜʩʪʦʷʱʠʭ ʨʝʢʣʘʤʥʳʭ 

ʘʢʮʠʷʭ, ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʷʭ ʩʧʨʦʩʘ.  

ʄʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʩʯʠʪʘʶʪ, ʯʪʦ ʨʘʙʦʪʘ ʩʦ ʩʪʦʨʦʥʥʝʡ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʝʡ (ʠʣʠ 3PL) ʦʙʭʦʜʠʪʩʷ ʠʤ ʩʣʠʰʢʦʤ ʜʦʨʦʛʦ, ʥʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝ 

ʪʘʢ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ 3PL ʤʦʞʝʪ ʧʦʤʦʯʴ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʙʫʜʫʪ 

ʧʦʣʫʯʝʥʳ ʣʫʯʰʠʝ ʮʝʥʳ, ʩʘʤʳʝ ʙʳʩʪʨʳʝ ʧʦʩʪʘʚʢʠ ʠ ʩʘʤʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʢʣʘʜʩʢʫʶ 

ʢʦʤʘʥʜʫ. ɺ ʥʝʤ ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʢʦʤʧʘʥʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʤʦʞʝʪ ʜʘʞʝ ʧʦʤʦʯʴ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʠ ʜʘʪʴ ʩʦʚʝʪʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ʈʘʥʥʝʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʧʣʘʚʥʦʤʫ ʠ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤʫ 

ʨʦʩʪʫ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʍʦʪʷ, ʙʝʟʫʩʣʦʚʥʦ, ʧʣʘʥʠʨʫʶʪ ʜʦʩʪʘʚʢʫ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʠ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʶ, ʣʦʛʠʩʪʠʢʫ ʯʘʩʪʦ ʤʦʛʫʪ ʥʝ 

ʫʯʠʪʳʚʘʪʴ. ʅʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʝʨʝʚʦʟʦʢ ʚ ʤʘʣʦʤ ʙʠʟʥʝʩʝ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʜʫʤʘʥʥʦʤʫ ʧʦʜʭʦʜʫ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʝʡ 

ʠ ʠʟʙʝʞʘʪʴ ʩʙʦʝʚ ʠ ʟʘʜʝʨʞʝʢ ʩ ʦʪʧʨʘʚʢʦʡ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʩʧʝʰʥʳʝ ʧʦʩʪʘʚʢʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʜʦʚʦʣʴʥʳʭ ʢʣʠʝʥʪʦʚ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʤʘʣ ʠʣʠ ʚʝʣʠʢ ʙʠʟʥʝʩ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʩ 

ʜʨʫʛʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʜʝʣʦʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʢʘʢʠʭ-ʣʠʙʦ ʫʟʢʠʭ ʤʝʩʪ ʚ 

ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʙʷʟʘʪʝʣʴʥʦ ʯʝʪʢʦ ʥʫʞʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠʜʝʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʩʪʦʨʦʥʘʤ. ʏʝʤ ʙʦʣʴʰʝ ʷʩʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʙʫʜʝʪ ʚ ʦʙʱʝʥʠʠ, ʪʝʤ ʣʫʯʰʝ 

ʧʘʨʪʥʝʨʩʪʚʦ ʧʦʚʣʠʷʝʪ ʥʘ ʦʙʝ ʩʪʦʨʦʥʳ. 

ʇʦʧʳʪʢʘ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤʠ ʦʪʨʘʩʣʷʤʠ ʙʠʟʥʝʩʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ 

ʥʝʫʜʘʯʫ. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʣʦʛʠʩʪʠʢʘ ʠ ʜʦʩʪʘʚʢʘ ʪʨʝʙʫʶʪ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ. ɺʦʪ, 

ʛʜʝ ʚ ʠʛʨʫ ʚʩʪʫʧʘʶʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʇʘʨʪʥʝʨʳ ʧʦ ʣʦʛʠʩʪʠʢʝ ʚʦʟʴʤʫʪ ʥʘ ʩʝʙʷ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʙʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʧʦʠʩʢ ʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʪʘʨʠʬʦʚ ʥʘ ʧʝʨʝʚʦʟʢʫ, 

ʧʝʨʝʚʦʟʯʠʢʦʚ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʦʪʛʨʫʟʢʠ ʠ ʚʳʩʪʘʚʣʝʥʠʝ ʩʯʝʪʦʚ. ʇʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ 

GoShip.com ʠʤʝʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʤʛʥʦʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥ ʥʘ ʧʝʨʝʚʦʟʢʫ, 

ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʦʪʛʨʫʟʦʢ ʠ ʫʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʄʥʦʛʠʝ ʚʣʘʜʝʣʴʮʳ ʙʠʟʥʝʩʘ ʥʝ ʜʦ ʢʦʥʮʘ ʧʦʥʠʤʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʣʦʛʠʩʪʠʢʠ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʥʦ ʦʥʠ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʫʜʫʱʝʛʦ ʨʦʩʪʘ. 

ʄʝʥʝʜʞʝʨʳ ʧʦ ʜʦʩʪʘʚʢʝ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʯʘʩʪʦ ʩʦʚʝʨʰʘʶʪ ʦʰʠʙʢʫ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ 

ʠʭ ʢʦʤʧʘʥʠʷ ʩʣʠʰʢʦʤ ʤʘʣʘ ʠʣʠ ʥʝ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ, ʯʪʦʙʳ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ 

ʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʪʘʨʠʬʘʭ ʜʣʷ ʩʚʦʝʡ ʢʦʤʧʘʥʠʠ. 

ʉʦʟʜʘʚ ʧʣʘʪʬʦʨʤʫ ʜʦʩʪʘʚʢʠ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʜʣʷ ʩʚʦʝʡ ʢʦʤʧʘʥʠʠ, ʤʦʞʥʦ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʧʦʣʫʯʘʝʪ ʣʫʯʰʠʝ ʮʝʥʳ, ʫʩʣʫʛʠ ʠ ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ. ʂʦʛʜʘ 

ʨʝʰʝʥʠʷ ʧʦ ʜʦʩʪʘʚʢʝ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʙʫʜʫʪ ʥʘʩʪʨʦʝʥʳ ʟʘʨʘʥʝʝ, ʪʦ ʫ ʢʦʤʧʘʥʠʠ ʙʫʜʝʪ 

ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʦʟʚʨʘʪʦʚ ʠʣʠ ʦʙʤʝʥʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʚʨʝʤʝʥʠ ʠ ʪʨʫʜʘ, ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʚ ʥʘʣʠʯʠʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʳʤ, ʪʘʢ ʢʘʢ 

ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʚʝʩʘ, ʛʘʙʘʨʠʪʦʚ, ʪʠʧʘ ʪʦʚʘʨʘ, ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʙʦʨʦʚ ʠ ʪ.ʜ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʦʪʛʨʫʟʢʠ ʠ ʚʳʙʨʘʥʥʦʛʦ ʩʧʦʩʦʙʘ 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
 

 

 

247 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʮʝʥʘ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ. ʃʫʯʰʠʡ ʩʧʦʩʦʙ ʨʘʩʩʯʠʪʘʪʴ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ 

ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ï ʟʘʧʦʣʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʪʧʨʘʚʢʝ ʠ ʩʨʘʚʥʠʪʴ ʢʦʪʠʨʦʚʢʠ. ɺ ʩʣʫʯʘʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʣʦʛʠʩʪʠʢʠ ʤʘʣʳʡ ʙʠʟʥʝʩ ʧʦʣʫʯʘʝʪ: 

- ʤʛʥʦʚʝʥʥʳʝ ʠ ʙʝʩʧʣʘʪʥʳʝ ʮʝʥʳ ʥʘ ʧʝʨʝʚʦʟʢʫ; 

- ʫʩʣʫʛʠ ʧʦ ʜʦʩʪʘʚʢʝ ʛʨʫʟʦʚ ʩ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʦʡ ʠ ʩ ʤʝʥʴʰʝʡ ʟʘʛʨʫʟʢʦʡ; 

- ʥʠʟʢʠʝ ʩʪʘʚʢʠ ʬʨʘʭʪʘ; 

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʦʪʛʨʫʟʢʠ 24/7;  

- ʧʣʘʪʬʦʨʤʘ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʦʥʣʘʡʥ-ʙʨʦʥʠʨʦʚʘʥʠʷ ʜʦʩʪʘʚʢʠ; 

- ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʦʩʪʘʚʢʠ LTL ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. 

ʇʝʨʝʚʦʟʯʠʢʠ LTL ʢʦʥʩʦʣʠʜʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʦʪʧʨʘʚʣʝʥʠʡ ʦʪ ʨʘʟʥʳʭ ʢʦʤʧʘʥʠʡ ʥʘ 

ʦʜʥʦʤ ʛʨʫʟʦʚʠʢʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʝʨʝʚʦʟʠʪʴ ʩʚʦʠ ʪʦʚʘʨʳ ʧʦ ʜʦʩʪʫʧʥʦʡ ʮʝʥʝ 

ʠ ʙʳʩʪʨʦ, ʜʘʞʝ ʝʩʣʠ ʫ ʥʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʝʩʪʘ, ʯʪʦʙʳ ʟʘʧʦʣʥʠʪʴ ʚʝʩʴ ʪʨʝʡʣʝʨ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ LTL ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʣʠʝʥʪʘʤ ʫʜʦʙʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʦʧʦʚʝʱʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʦʟʥʠʯʥʦʡ ʣʦʛʠʩʪʠʢʝ. 

ʈʘʙʦʪʘʷ ʩ ʵʪʠʤʠ ʧʝʨʝʚʦʟʯʠʢʘʤʠ, ʨʦʟʥʠʯʥʳʝ ʪʦʨʛʦʚʮʳ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʧʦʣʫʯʘʶʪ ʪʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʘʢ: 

- ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ: ʧʦʩʢʦʣʴʢʫ ʧʨʠʮʝʧʳ ʟʘʧʦʣʥʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʛʨʫʟʘʤʠ, ʢʘʞʜʳʡ 

ʨʦʟʥʠʯʥʳʡ ʪʦʨʛʦʚʝʮ ʧʣʘʪʠʪ ʪʦʣʴʢʦ ʟʘ ʪʫ ʝʤʢʦʩʪʴ, ʢʦʪʦʨʫʶ ʦʥ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʪ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʯʘʩʪʚʫʶʱʠʝ ʢʦʤʧʘʥʠʠ ʥʝ ʧʣʘʪʷʪ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʤ ʥʝ ʥʫʞʥʦ; 

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʙʣʘʛʦʜʘʨʷ ʤʦʱʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʝʜʧʨʠʷʪʠʷ ʩʝʢʪʦʨʘ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʤʦʛʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʆʥʠ ʤʦʛʫʪ ʠʟʙʝʞʘʪʴ 

ʥʝʥʫʞʥʳʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ, ʚʦʟʚʨʘʪʥʳʭ ʧʣʘʪʝʞʝʡ ʠ ʩʙʦʨʦʚ ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʟʘʪʨʫʜʥʠʪʴ ʠʭ ʣʦʛʠʩʪʠʢʫ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ; 

- ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʩʦʙʣʶʜʝʥʠʝ: ʨʘʙʦʪʘʷ ʩ ʦʧʳʪʥʳʤ ʧʝʨʝʚʦʟʯʠʢʦʤ LTL, ʨʦʟʥʠʯʥʳʝ 

ʪʦʨʛʦʚʮʳ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʰʪʨʘʬʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʩʦʙʣʶʜʝʥʠʝʤ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʫʚʝʨʝʥʳ, ʯʪʦ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠʭ ʧʦʩʪʘʚʦʢ ʙʫʜʫʪ ʦʙʨʘʙʦʪʘʥʳ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ; 

- ʙʦʣʴʰʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʘʚʢʠ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʚ ʣʠʪʘʭ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷ ʙʫʜʫʪ ʙʦʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʦʢʥʘ ʜʦʩʪʘʚʢʠ. ʇʦʪʨʝʙʠʪʝʣʠ ʙʫʜʫʪ ʨʘʜʳ, ʝʩʣʠ ʠʭ ʧʦʩʳʣʢʠ ʧʨʠʙʫʜʫʪ ʢ ʠʭ 

ʧʦʨʦʛʫ ʚ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ [3]. 

ʇʝʨʝʚʦʟʢʘ ʛʨʫʟʦʚ ʛʨʫʟʦʚʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ï ʵʪʦ ʫʜʦʙʥʳʡ ʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʧʦ ʜʦʨʦʛʝ. ɽʩʣʠ ʫ ʢʦʤʧʘʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʛʨʫʟʘ 

ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ 48-ʬʫʪʦʚʦʛʦ ʛʨʫʟʦʚʦʛʦ ʧʨʠʮʝʧʘ, ʧʦʣʥʘʷ ʧʝʨʝʚʦʟʢʘ ʛʨʫʟʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʚʛrʦʜʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʙʠʟʥʝʩʘ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʛʨʫʟʦʚʳʭ 

ʧʝʨʝʚʦʟʦʢ ʜʣʷ ʨʦʟʥʠʯʥʦʡ ʣʦʛʠʩʪʠʢʠ: 

- ʫʩʢʦʨʝʥʠʝ ʜʦʩʪʘʚʢʠ. ʇʦʩʢʦʣʴʢʫ ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʛʨʫʟʘ, ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʟʳ  ʙʫʜʫʪ ʜʦʩʪʘʚʣʝʥʳ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʩʤʝʰʘʥʥʳʝ. ɺ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʢʘʭ ʥʝʪ ʪʨʘʥʟʠʪʥʳʭ ʦʩʪʘʥʦʚʦʢ, ʯʪʦ ʪʘʢʞʝ 

ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ; 

- ʥʘʜʝʞʥʦʩʪʴ. ʆʪʩʫʪʩʪʚʠʝ ʦʩʪʘʥʦʚʦʢ ʚʦ ʚʨʝʤʷ ʪʨʘʥʟʠʪʘ ʧʨʠʚʦʜʠʪ ʢ ʤʝʥʴʰʝʤʫ 

ʦʙʲʝʤʫ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʨʘʞʠ ʠʣʠ ʧʦʪʝʨʠ ʛʨʫʟʘ; 

- ʨʘʩʭʦʜʳ. ʍʦʪʷ ʧʦʣʥʘʷ ʜʦʩʪʘʚʢʘ ʛʨʫʟʦʚʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʦʙʳʯʥʦ ʦʙʭʦʜʠʪʩʷ 

ʜʦʨʦʞʝ, ʝʩʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʛʨʫʟʦʚ ʠ ʢʦʤʧʘʥʠʷ ʯʘʩʪʦ ʦʪʧʨʘʚʣʷʝʪ ʠʭ, ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ, ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʘʚʢʠ. 

ʊʝʥʜʝʥʮʠʠ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʟʘʚʠʩʷʪ ʦʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʣʝʥʳ ʚʥʝʜʨʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʈʝʰʝʥʠʷ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʣʦʛʠʩʪʠʢʦʡ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʧʨʦʜʚʠʛʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʢʣʠʝʥʪʘ ʠ 

ʫʩʪʦʡʯʠʚʳʤʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 
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ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʤʘʣʦʤ ʙʠʟʥʝʩʝ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʦʪʩʣʝʞʠʚʘʝʤʦʩʪʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠʤʝʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʠʙʢʠʭ ʠ ʜʠʥʘʤʠʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʝʢʪʦʨʝ ʦʪ ʩʦʟʜʘʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʢʣʘʜʦʚ ʜʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʫʨʴʝʨʦʚ ʠ ʧʦʩʳʣʦʢ. ʇʣʘʪʬʦʨʤʳ ʠ 

ʨʝʰʝʥʠʷ ʩ ʧʦʜʜʝʨʞʢʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʧʦʩʪʦʷʥʥʦ ʠʟʫʯʘʶʪ ʥʝʩʢʦʣʴʢʦ 

ʫʪʦʤʠʪʝʣʴʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʦ 

ʨʫʯʥʳʝ ʟʘʜʘʯʠ. ʉʤʷʛʯʝʥʠʝ ʧʨʘʚʠʣ, ʢʘʩʘʶʱʠʭʩʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʘʚʢʝ ʥʘ ʧʦʩʣʝʜʥʶʶ ʤʠʣʶ, ʥʦ ʠ 

ʧʨʠʤʝʥʝʥʠʶ ʨʦʙʦʪʦʚ ʚ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ [4]. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ï ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʪʩʣʝʞʠʚʘʶʪ ʠ 

ʧʝʨʝʜʘʶʪ ʜʘʥʥʳʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʠ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. IoT ʚ ʣʦʛʠʩʪʠʢʝ 

ʧʦʚʳʰʘʝʪ ʥʘʛʣʷʜʥʦʩʪʴ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʦʪʨʘʩʣʠ ʣʦʛʠʩʪʠʢʠ ʠ 

ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʦʚʳʰʘʝʪ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʟʨʘʯʥʦʩʪʴ, ʚʠʜʠʤʦʩʪʴ 

ʪʦʚʘʨʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʧʘʨʢʦʤ. 

ɸʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʰʠʥʥʳʤ ʦʙʫʯʝʥʠʝʤ 

ʧʦʤʦʛʘʶʪ ʢʦʤʧʘʥʠʷʤ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʢʦʣʝʙʘʥʠʷ ʩʧʨʦʩʘ. 

ʅʘʧʨʠʤʝʨ, ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʶʪ 

ʤʝʥʝʜʞʝʨʘʤ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠ ʥʘʭʦʜʠʪʴ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. ɸʚʪʦʥʦʤʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʪʝʭʥʦʣʦʛʠʠ ʫʤʥʳʭ ʜʦʨʦʛ 

ʚʣʠʷʶʪ ʥʘ ʧʦʟʠʪʠʚʥʳʡ ʩʜʚʠʛ ʚ ʩʪʦʨʦʥʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʩʣʫʛ ʜʦʩʪʘʚʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʪʝʭʥʦʣʦʛʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʘʜʘʯʠ ʠ ʫʩʢʦʨʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʥʪʝʥʩʠʚʥʳʝ 

ʦʧʝʨʘʮʠʠ. 

ʀʥʪʝʛʨʘʮʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʣʦʛʠʩʪʠʢʫ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 

ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠ ʩʥʠʞʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʝ ʦʰʠʙʢʠ. ʈʦʙʦʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʝʝ ʚʨʝʤʷ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʙʦʪʥʠʢʘʤʠ-

ʣʶʜʴʤʠ. ʆʜʥʘʢʦ ʨʦʙʦʪʳ ʥʝ ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʪʫ ʣʶʜʝʡ, ʘ ʩʢʦʨʝʝ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ ʥʠʤʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʌʠʟʠʯʝʩʢʠʝ ʨʦʙʦʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʦʚʤʝʩʪʥʳʝ ʨʦʙʦʪʳ (ʩʦʙʦʪʳ) ʠ 

ʘʚʪʦʥʦʤʥʳʝ ʤʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ (AMR), ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʪʦʚʘʨʦʚ ʥʘ ʩʢʣʘʜʘʭ ʠ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʦʛʨʘʤʤʥʳʝ ʨʦʙʦʪʳ ʚʳʧʦʣʥʷʶʪ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʠ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʦʩʚʦʙʦʞʜʘʶʪ ʚʨʝʤʷ ʜʣʷ ʣʶʜʝʡ-ʨʘʙʦʪʥʠʢʦʚ. 

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (RPA) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʘʜʘʯ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʫʩʪʨʘʥʷʝʪ ʯʝʣʦʚʝʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠ 

ʩʥʠʞʘʝʪ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ RPA ʚʳʧʦʣʥʷʝʪ 

ʦʧʝʨʘʮʠʠ, ʚʢʣʶʯʘʷ ʦʙʨʘʙʦʪʢʫ ʩʯʝʪʦʚ-ʬʘʢʪʫʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʞʫʨʥʘʣʘʭ ʘʫʜʠʪʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʚʚʦʜʘ ʟʘʢʘʟʘ ʥʘ ʧʦʢʫʧʢʫ.  

ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ, ʦʪ ʩʢʣʘʜʘ ʠʣʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʜʦ 

ʢʣʠʝʥʪʘ, ʯʘʩʪʦ ʥʝʵʬʬʝʢʪʠʚʝʥ ʠ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ 

ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʚʘʨʦʚ. ɼʦʩʪʘʚʢʘ ʚ ʧʦʩʣʝʜʥʶʶ ʤʠʣʶ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ 

ʣʦʛʠʩʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ ʢʣʠʝʥʪʦʚ. ʆʜʥʘʢʦ 

ʜʦʩʪʘʚʢʘ ʥʘ ʧʦʩʣʝʜʥʶʶ ʤʠʣʶ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚʢʣʶʯʘʷ ʟʘʜʝʨʞʢʠ 

ʠʟ-ʟʘ ʧʨʦʙʦʢ, ʥʶʘʥʩʦʚ ʢʣʠʝʥʪʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʜʦʩʪʘʚʢʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʩʢʣʘʜʘ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ 

ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. ʊʝʭʥʦʣʦʛʠʠ ʧʦʜʙʦʨʘ ʠ ʨʘʟʤʝʱʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʫʧʨʘʚʣʷʝʤʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (AGV), ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ 

ʢʦʤʧʣʝʢʪʘʮʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠ ʠʟʚʣʝʯʝʥʠʝ (ASR) ʠ ʢʦʤʧʣʝʢʪʘʮʠʷ ʥʘ 

ʤʝʩʪʝ, ʩʥʠʞʘʶʪ ʯʘʩʪʦʪʫ ʦʰʠʙʦʢ ʠ ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʢʣʘʜʘ. ʉʢʣʘʜʳ 
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ʥʫʞʜʘʶʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʯʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʚʦʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. [5]   

ʀʥʪʝʛʨʘʮʠʷ AGV ʥʘ ʩʢʣʘʜʝ ʧʦʤʦʛʘʝʪ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʚʘʨʦʚ. AGV 

ʟʘʤʝʥʷʶʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʪʨʫʜ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʪʦʚʘʨʦʚ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʚ ʤʘʩʰʪʘʙʝ.  

 

ʃʀʊɽʈɸʊʋʈɸ 

 

[1]  ʊʷʧʫʭʠʥ ɸ. ʇ. ʃʦʛʠʩʪʠʢʘ ʚ 2 ʯ. ʏʘʩʪʴ 1: ʫʯʝʙʥʠʢ ʜʣʷ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ 

ʙʘʢʘʣʘʚʨʠʘʪʘ / ɸ. ʇ. ʊʷʧʫʭʠʥ. ð 3-ʝ ʠʟʜ., ʧʝʨ. ʠ ʜʦʧ. ð ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2018. ð 

386 ʩ. 

[2]  ʀʚʫʪʴ ʈ.ɹ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ/ʇʦʜ ʨʝʜ. 

ʈ.ɹ. ʀʚʫʪʴ, ʊ.ʈ. ʂʠʩʝʣʴ. -ʄʥ., 2019. -377 ʩ.  

[3]  ʀʣʴʠʥ ɸ. ʀ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ: ʫʯʝʙʥʠʢ. 2-ʝ ʠʟʜ., - ʧʝʨʝʨʘʙ. 

ʄʠʥʩʢ: ʅʦʚʦʝ ʟʥʘʥʠʝ, 2018. - 635 ʩ.  

[4]  ʂʦʩʪʨʦʚ ɺ.ʅ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ: ʤʦʥʦʛʨʘʬʠʷ./ɺ.ʅ. ʂʦʩʪʨʦʚ, ɺ.ɺ. ʎʚʝʨʦʚ, ɸ.ɺ. 

ʏʝʨʝʤʠʥ. -ʅ.ʅʦʚʛʦʨʦʜ, ʌɻʆʋ ɺʇʆ çɺɻɸɺʊè, 2017 -185 ʩ.  

[5]  ʃʝʚʠʢʦʚ ɻ.ɸ. ʋʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʙʠʟʥʝʩʦʤ: ʫʯʝʙ. 

ʧʦʩʦʙʠʝ/ɻ.ɸ. ʃʝʚʠʢʦʚ. -3-ʝ ʠʟʜ., ʠʩʧʨ. ʠ ʜʦʧ. -ʄ.: ʊʨʘʥʩʃʠʪ, 2018. -224 ʩ. 

 

 

ʋɼʂ 678:620.178 

 

ʅ.ʄ. ʄʘʭʤʝʪʦʚʘ1,ʘ, ʄ.ʗ. ʂʚʘʰʥʠʥ1,b, ʀ.ʉ. ɹʦʥʜʘʨʴ1,c 

1ɸʢʘʜʝʤʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ,  ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, 
ʘmakhmetova_n1958@mail.ru, bkvashnin_mj55@mail.ru, ʩivan_sergeevich_08@mail.ru,   

 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʅɸʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ɾɽʃɽɿʆɹɽʊʆʅʅʓʍ ɹɸʃʆʂ, ɸʈʄʀʈʆɺɸʅʅʓʍ ʋɻʃɽʇʃɸʉʊʀʂɸʄʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʘʣʦʢ, 

ʩʭʝʤʳ ʨʘʟʨʫʰʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʵʣʝʤʝʥʪʘʭ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʙʘʣʦʢ ʚ ʧʨʦʛʨʘʤʤʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYS, ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʪʫʨʥʳʭ 

ʠ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʘʣʦʢ, ʤʝʪʦʜ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʘʣʦʢ, ʫʩʠʣʝʥʠʝ ʫʛʣʝʧʣʘʩʪʠʢʘʤʠ. 

Annotation. The article considers full-scale studies of reinforced concrete beams, 

fracture patterns and the nature of the formation, development of cracks in reinforced concrete 

elements. Simulation of the stress-strain state of reinforced concrete beams in the ANSYS 

software, comparison of the results of field and numerical studies.  

Key words: Field studies of reinforced concrete beams, finite element modeling of 

beams, reinforcement with carbon fiber. 

ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʪʝʤʽʨʙʝʪʦʥʜʳ ʘʨץʘʣʳץʪʘʨʜʳש, ʩʳʥʫ װʣʛʽʣʝʨʽʥʽש ʞᴅʥʝ ʪװʟʽʣʫ 

ʩʠʧʘʪʳʥʳש, ʪʝʤʽʨʙʝʪʦʥ ʵʣʝʤʝʥʪʪʝʨʽʥʜʝʛʽ ʩʳʟʘʪʪʘʨʜʳש ʜʘʤʫʳʥʳש ʪʦʣʳץ ʘʫץʳʤʜʳ 

ʟʝʨʪʪʝʫʣʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ANSYS ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʳʥʜʘ ʪʝʤʽʨʙʝʪʦʥ ʘʨץʘʣʳץʪʘʨʜʳש 

ʢʝʨʥʝʫʣʽ-ʜʝʬʦʨʤʘʮʠʷʣʳץ ʢװʡʽʥ ʤʦʜʝʣʴʜʝʫ, ʜʘʣʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʩʘʣʳʩʪʳʨʫ.  

ʅʝʛʽʟʛʽ ʩᴇʟʜʝʨ: ʊʝʤʽʨʙʝʪʦʥ ʘʨץʘʣʳץʪʘʨʜʳ ʜʘʣʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ, ʘʨץʘʣʳץʪʘʨʜʳ ʩʦסשʳ 

ʵʣʝʤʝʥʪʪʝʨʜʽ ʤʦʜʝʣʴʜʝʫ, ʢᴇʤʽʨʪʝʢʪʽ ʪʘʣʰʳץʧʝʥ ʘʨʤʘʪʫʨʘ. 
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ʉʭʝʤʳ ʨʘʟʨʫʰʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ ʚ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ɺʩʝ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʙʘʣʦʢ 1-ʡ ʩʝʨʠʠ ʩ ʧʨʦʣʝʪʦʤ ʩʨʝʟʘ ʦʪ 0,25 ʜʦ 1,5 ʨʘʟʨʫʰʠʣʠʩʴ 

ʧʦ ʩʞʘʪʦʡ ʟʦʥʝ. ʆʧʳʪʥʳʝ ʙʘʣʢʠ ʩ ʧʨʦʣʝʪʦʤ ʩʨʝʟʘ 0,75...0,5 ʨʘʟʨʫʰʠʣʠʩʴ ʧʦ ʥʘʢʣʦʥʥʦʡ 

ʪʨʝʱʠʥʝ, ʧʨʦʭʦʜʷʱʝʡ ʚʥʫʪʨʠ ʩʞʘʪʦʛʦ ʧʦʜʢʦʩʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʪʨʘʝʢʪʦʨʠʠ ʵʪʠʭ 

ʪʨʝʱʠʥ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʜʠʘʛʦʥʘʣʠ ʥʘʢʣʦʥʥʦʡ ʧʦʣʦʩʳ ʙʝʪʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʝʞʜʫ 

ʛʨʫʟʦʚʦʡ ʠ ʦʧʦʨʥʦʡ ʧʣʦʱʘʜʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʪʨʝʱʠʥʘ ʠʤʝʝʪ ʙʳʩʪʨʳʡ ʭʘʨʘʢʪʝʨ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʤʦʤʝʥʪ ʨʘʟʨʫʰʝʥʠʷ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʘʛʦʥʘʣʴʥʘʷ 

ʪʨʝʱʠʥʘ ʧʝʨʝʩʝʢʘʝʪ ʩʝʨʠʶ ʧʨʝʨʳʚʠʩʪʳʭ ʥʘʢʣʦʥʥʳʭ ʪʨʝʱʠʥ, ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠ 

ʨʘʟʜʘʚʣʠʚʘʥʠʠ ʙʝʪʦʥʘ. 

ʄʦʤʝʥʪ ʨʘʟʨʫʰʝʥʠʷ ʚ ʙʘʣʢʘʭ 1-ʡ ʩʝʨʠʠ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʚʳʜʝʣʝʥʠʝʤ ʩʞʘʪʦʡ 

ʥʘʢʣʦʥʥʦʡ ʧʦʣʦʩʳ ʥʘʢʣʦʥʥʦʡ ʪʨʝʱʠʥʳ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʫ ʛʨʫʟʦʚʦʡ ʧʣʦʱʘʜʢʠ, ʚ ʙʘʣʢʘʭ 

2-ʡ ʩʝʨʠʠ - ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʝʨʠʠ ʥʘʢʣʦʥʥʳʭ ʧʨʝʨʳʚʠʩʪʳʭ ʪʨʝʱʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫ 

ʦʧʦʨʥʦʡ ʠ ʛʨʫʟʦʚʦʡ ʧʣʦʱʘʜʦʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʟʜʘʚʣʠʚʘʥʠʝ ʙʝʪʦʥʘ. 

ʈʘʟʨʫʰʝʥʠʝ ʙʘʣʦʢ 3-ʡ ʩʝʨʠʠ ʩ ʧʨʦʣʝʪʦʤ ʩʨʝʟʘ 0,75...1,5 ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʢʣʦʥʥʳʤ 

ʪʨʝʱʠʥʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʩʞʘʪʦʤ ʧʦʜʢʦʩʝ (ʚʙʣʠʟʠ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʳ ʵʪʦʛʦ ʧʦʜʢʦʩʘ). 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʥʘʢʣʦʥʥʳʝ ʪʨʝʱʠʥʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʘʣʢʠ ʫ 

ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʦʧʦʨʥʦʡ ʧʣʦʱʘʜʢʠ, ʠ ʚ ʤʦʤʝʥʪ ʝʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,8 ʦʪ 

ʚʳʩʦʪʳ. ʋʩʠʣʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʡ ʪʨʝʱʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 0,6 - 0,5 ʦʪ ʨʘʟʨʫʰʘʶʱʝʡ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʣʝʪʘ ʩʨʝʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʱʠʥ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʙʝʪʦʥʝ 

ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʳ. ɺ ʤʦʤʝʥʪ ʨʘʟʨʫʰʝʥʠʷ ʚ ʪʨʝʪʴʝʡ ʙʘʣʢʝ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʛʨʘʥʠʯʥʦʡ 

ʪʨʝʱʠʥʳ ʩ ʪʨʝʱʠʥʦʡ, ʪʨʘʝʢʪʦʨʠʷ ʢʦʪʦʨʦʡ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʜʠʘʛʦʥʘʣʠ ʫʩʣʦʚʥʦʡ ʩʞʘʪʦʡ 

ʧʦʣʦʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʥʠʯʥʳʝ ʥʘʢʣʦʥʥʳʝ ʪʨʝʱʠʥʳ, ʚʳʜʝʣʷʶʱʠʝ ʩʞʘʪʳʡ ʧʦʜʢʦʩ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʧʝʨʝʭʦʜʠʪ ʚ ʜʠʘʛʦʥʘʣʴʥʫʶ ʪʨʝʱʠʥʫ. 

ɺ ʙʘʣʢʘʭ 4-ʡ ʩʝʨʠʠ ʩ ʧʨʦʣʝʪʦʤ ʩʨʝʟʘ 1,25 - 1,5 ʨʘʟʨʫʰʝʥʠʝ ʩʞʘʪʦʡ ʧʦʣʦʩʳ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʤʝʩʪʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʙʝʪʦʥʘ ʧʦʜ ʛʨʫʟʦʚʦʡ ʠ ʦʧʦʨʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ, 

ʠʤʝʶʱʠʤ ʢʣʠʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʤʦʤʝʥʪ ʨʘʟʨʫʰʝʥʠʷ ʟʦʥʳ ʩʞʘʪʠʷ ʦʙʲʝʜʠʥʷʣʠʩʴ 

ʦʜʥʦʡ ʣʠʙʦ ʜʚʫʤʷ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘʢʣʦʥʥʳʤʠ ʪʨʝʱʠʥʘʤʠ. ɼʣʠʥʘ ʵʪʠʭ ʪʨʝʱʠʥ 

ʩʦʩʪʘʚʣʷʣʘ ʧʨʠʤʝʨʥʦ 0,7 ʦʪ ʚʳʩʦʪʳ ʙʘʣʢʠ, ʪʨʘʝʢʪʦʨʠʷ ʪʨʝʱʠʥʳ ʩʤʝʱʘʣʘʩʴ ʢ ʚʥʫʪʨʝʥʥʝʡ 

ʛʨʘʥʠ ʩʞʘʪʦʡ ʧʦʣʦʩʳ, ʪʦ ʝʩʪʴ ʚ ʩʪʦʨʦʥʫ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ. 

ɺ ʙʘʣʢʘʭ 5-ʡ ʩʝʨʠʠ ʨʘʟʨʫʰʝʥʠʝ ʩʞʘʪʦʡ ʧʦʣʦʩʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʧʨʝʨʳʚʠʩʪʳʭ ʥʘʢʣʦʥʥʳʭ ʪʨʝʱʠʥ, ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʭʩʷ ʫ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠ ʥʘʢʣʦʥʥʦʡ 

ʩʞʘʪʦʡ ʧʦʣʦʩʳ, ʪʦ ʝʩʪʴ ʚ ʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚʥʫʪʨʠ ʩʞʘʪʦʡ ʙʝʪʦʥʥʦʡ 

ʧʦʣʦʩʳ.  

ɺ ʙʘʣʢʘʭ 6-ʡ ʩʝʨʠʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʭʦʤʫʪʘʤʠ ʠ ʧʨʦʣʝʪʦʤ ʩʨʝʟʘ 1,5 ʨʘʟʨʫʰʘʣʘʩʴ 

ʧʦ ʩʞʘʪʦʡ ʙʝʪʦʥʥʦʡ ʧʦʣʦʩʝ ʧʨʠ ʘʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʥʘʢʣʦʥʥʦʡ ʪʨʝʱʠʥʳ ʩ ʜʠʘʛʦʥʘʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʝʡ ʚʥʫʪʨʠ ʩʞʘʪʦʛʦ ʧʦʜʢʦʩʘ. ʇʨʠ ʵʪʦʤ ʚ ʙʘʣʢʘʭ 5-ʡ ʠ 6-ʡ ʩʝʨʠʠ ʨʘʟʨʫʰʘʶʱʘʷ 

ʩʠʣʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,65 - 1,6 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʣʢʘʤʠ ʙʝʟ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʘʨʤʠʨʦʚʘʥʠʷ. 

ɺ ʙʘʣʢʘʭ 7-ʡ ʩʝʨʠʠ ʩ ʧʨʦʣʝʪʦʤ ʩʨʝʟʘ ʘ/hʦ = 1 ʨʘʟʨʫʰʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʯʪʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʩʞʘʪʦʡ ʠ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ. ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʠʜʘ ʨʘʟʨʫʰʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʢʣʦʥʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ. ʈʘʟʨʫʰʘʶʱʝʝ ʫʩʠʣʠʝ ʚʦʟʨʦʩʣʦ ʚ 1,4 ʨʘʟʘ. ʈʘʟʨʫʰʝʥʠʝ ʙʘʣʦʢ 8-ʡ ʩʝʨʠʠ 

ʧʨʦʠʟʦʰʣʦ ʧʦ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ ʩ ʘʢʪʠʚʥʳʤ ʨʘʩʢʨʳʪʠʝʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥ, 

ʚʳʜʝʣʷʶʱʠʭ ʩʞʘʪʫʶ ʟʦʥʫ ʙʝʪʦʥʘ. ʈʘʟʨʫʰʘʶʱʝʝ ʫʩʠʣʠʝ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 1,5 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʣʢʘʤʠ ʙʝʟ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ. 

ɺʳʷʚʣʝʥʦ ʯʝʪʳʨʝ ʚʠʜʘ ʪʨʝʱʠʥ: 

1) ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʨʝʱʠʥʳ ʊ ï ʈ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ ʙʘʣʢʠ; 

2) ʥʘʢʣʦʥʥʳʝ ʪʨʝʱʠʥʳ, ʥʘʟʚʘʥʥʳʝ ʛʨʘʥʠʯʥʳʤʠ, ï ʊ ï ɻ. ʍʘʨʘʢʪʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʭ 

ʤʝʥʷʝʪʩʷ. ʆʥʠ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ ʩʞʘʪʫʶ ʟʦʥʫ ʙʝʪʦʥʘ, ʢʘʢ ʩ ʚʥʫʪʨʝʥʥʝʡ, ʪʘʢ ʠ ʩ ʚʥʝʰʥʝʡ 

ʩʪʦʨʦʥʳ, ʣʠʙʦ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ. 



ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦè 
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3) ʩʝʨʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʝʨʳʚʠʩʪʳʭ ʥʘʢʣʦʥʥʳʭ ʪʨʝʱʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʞʘʪʦʡ 

ʟʦʥʝ ʙʝʪʦʥʘ, - Ɇʊ ï ʆ. 

4) ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʥʘʢʣʦʥʥʳʝ ʪʨʝʱʠʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʫʪʨʠ ʩʞʘʪʦʡ ʥʘʢʣʦʥʥʦʡ 

ʧʦʣʦʩʳ, ï ʊ ï ʆ [1, 2]. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʝʱʠʥ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʨʝʱʠʥ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʘʣʢʘʭ 

beams  

 

ʅʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʘʣʦʢ 

ʇʦ ʧʦʢʘʟʘʥʠʷʤ ʪʝʥʟʦʜʘʪʯʠʢʦʚ ʧʦʩʪʨʦʝʥʘ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʪʨʘʝʢʪʦʨʠʡ ʛʣʘʚʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʙʘʣʦʢ ʩ ʧʨʦʣʝʪʦʤ ʩʨʝʟʘ 0,25 < ʘ/hʦ < 1,5. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʢʦʨʦʪʢʠʭ ʙʘʣʢʘʭ 

ʛʣʘʚʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʥʘʢʣʦʥʥʳʭ ʫʯʘʩʪʢʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʛʨʫʟʦʚʦʡ ʠ ʦʧʦʨʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ. ɻʣʘʚʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʥʠʞʥʝʡ 

ʛʨʘʥʠ ʙʘʣʢʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʥʘʢʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʛʣʘʚʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʦʣʝʪʘ ʩʨʝʟʘ ʦʪ 0,25 ʜʦ 1,5, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʣʝʪʘ ʩʨʝʟʘ 

ʩʥʠʞʘʝʪʩʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʛʣʘʚʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʫʤʝʥʴʰʘʝʪʩʷ ʰʠʨʠʥʘ 

ʥʘʢʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʘʚʥʳʭ ʩʞʠʤʘʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʛʣʘʚʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʫ 

ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠ ʥʘʢʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʉʦʛʣʘʩʥʦ ʢʘʨʪʠʥʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢʦʨʦʪʢʠʭ ʙʘʣʦʢ ʩ ʘ/hʦ ʦʪ 1 ʜʦ 1,5, ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʪʦʥʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʭʘʨʘʢʪʝʨʥʳʝ ʟʦʥʳ. ʇʝʨʚʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʢʣʦʥʥʫʶ ʧʦʣʦʩʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ 

ʤʝʞʜʫ ʛʨʫʟʦʚʦʡ ʠ ʦʧʦʨʥʦʡ ʧʣʦʱʘʜʢʘʤʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʛʣʘʚʥʳʝ 

ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ. ɺʪʦʨʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʘʣʢʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʛʣʘʚʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʷ. ʊʨʝʪʴʷ ʠ ʯʝʪʚʝʨʪʘʷ ʟʦʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩ ʚʥʫʪʨʝʥʥʝʡ ʠ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ 

ʩʞʘʪʦʛʦ ʥʘʢʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʙʝʪʦʥʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʣʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ [3, 4]. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʣʝʪʘ ʩʨʝʟʘ ʦʪ 0,25 ʜʦ 1,5 ʨʘʟʨʫʰʘʶʱʝʝ ʫʩʠʣʠʝ ʩʥʠʞʘʝʪʩʷ ʚ 1,6 

ʨʘʟʘ, ʫʩʠʣʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ - ʚ 2,3 ʨʘʟʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ 

ʩʦʩʪʘʚʣʷʝʪ 0,8 - 1,3 ʤʤ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʣʝʪʘ ʩʨʝʟʘ ʦʪ 1 ʜʦ 1,5 ʚ ʙʘʣʢʘʭ, ʘʨʤʠʨʦʚʘʥʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʘʨʤʘʪʫʨʦʡ, ʨʘʟʨʫʰʘʶʱʝʝ ʫʩʠʣʠʝ ʩʥʠʞʘʝʪʩʷ ʚ 1,28 ʨʘʟʘ, ʫʩʠʣʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ - ʚ 1,45 ʨʘʟʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ ʩʦʩʪʘʚʣʷʝʪ 

0,6 ï 1 ʤʤ. ɺ ʙʘʣʢʘʭ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʘʨʤʘʪʫʨʦʡ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʭʦʤʫʪʦʚ, ʨʘʟʨʫʰʘʶʱʝʝ ʫʩʠʣʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,4 - 1,65 ʨʘʟʘ, ʫʩʠʣʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,3 - 1,7 ʨʘʟʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʦʣʝʪʘ ʩʨʝʟʘ ʦʪ 1 ʜʦ 

1,5. 


