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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥ ʩʧʦʩʦʙ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʯʠʩʣʦʚʦʛʦ ʨʷʜʘ, ʠʩʧʦʣʴʟʫʶʱʠʡ 

ʤʝʪʦʜ ʧʦʯʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʷʜʘ. 

 

Abstract. A method for calculating the sum of a number series is considered, using the 

method of term-by-term integration of a specially selected functional series. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʤʤʘ ʨʷʜʘ, ʤʝʪʦʜ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʨʝʢʫʨʨʝʥʪʥʘʷ ʬʦʨʤʫʣʘ. 

 

Keywords: sum of the series, the method of integration, recurrent formula. 

 

ʈʷʜʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. ɺ ʥʘʰʝʡ 

ʨʘʙʦʪʝ [1] ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʤʝ çʈʷʜʳè. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʚʦʟʥʠʢʘʝʪ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʚʳʯʠʩʣʝʥʠʠ ʩʫʤʤʳ ʨʷʜʘ, ʯʪʦ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪ 

ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ, ʜʦʛʘʜʢʠ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʮʝʣʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ: ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʘʤ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦ ʠʟʫʯʠʪʴ ʢʫʨʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʭ ʠʥʪʝʨʝʩʘ ʢ 

ʤʘʪʝʤʘʪʠʢʝ, ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʦʩʪʠʞʝʥʠʶ ʵʪʠʭ ʮʝʣʝʡ ʧʦʤʦʛʘʝʪ ʨʝʰʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦ 
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ʧʦʜʦʙʨʘʥʥʳʭ ʟʘʜʘʯ. ʐʠʨʦʢʠʡ ʚʳʙʦʨ ʟʘʜʘʯ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠʤʝʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʩʙʦʨʥʠʢʝ ʟʘʜʘʯ [2].  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʜʘʝʪʩʷ ʧʦʜʦʙʨʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʷʜ ʩ ʠʟʚʝʩʪʥʦʡ ʩʫʤʤʦʡ, 

ʧʦʯʣʝʥʥʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʭʦʞʜʝʥʠʶ ʩʫʤʤʳ ʠʩʭʦʜʥʦʛʦ ʨʷʜʘ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ: ɺʳʯʠʩʣʠʪʴ ʩʫʤʤʫ ʨʷʜʘ 
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ςϽτȣ ςὲ ς ςὲ
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ʀʟ ʩʦʦʪʥʦʰʝʥʠʡ (2) ï (3) ʧʦʣʫʯʘʝʤ 
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ʆʪʩʶʜʘ ʚʳʚʦʜʠʤ ʨʝʢʫʨʨʝʥʪʥʫʶ ʬʦʨʤʫʣʫ  
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ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʧʦʩʣʝʜʥʝʡ ʬʦʨʤʫʣʦʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʩʢʦʤʦʡ ʩʫʤʤʳ ʨʷʜʘ. ʀʤʝʝʤ 
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ɺʳʯʠʩʣʠʤ ʠʥʪʝʛʨʘʣ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (5): 

 

ὃ ᷿ ὧέίὼ ὧέίὼ ὧέίὼ ὧέίὼ Ễ ρ ὧέίὼ Ễ Ὠὼ . 

 

ʇʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʨʦʛʨʝʩʩʠʷ ʩʦ ʟʥʘʤʝʥʘʪʝʣʝʤ  
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ʋʯʠʪʳʚʘʷ ʩʦʦʪʥʦʰʝʥʠʷ (5)ï(6), ʥʘʭʦʜʠʤ ʠʩʢʦʤʫʶ ʩʫʤʤʫ ʨʷʜʘ 
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ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʥʝ ʧʨʠʤʠʪʠʚʥʳʭ ð ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʬʦʨʤʫʣ, ʘ ʪʨʝʙʫʶʱʠʭ ʦʪ ʩʪʫʜʝʥʪʦʚ 

ʥʝ ʪʦʣʴʢʦ ʧʨʦʯʥʳʭ ʟʥʘʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ, ʥʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʙʫʞʜʘʝʪ ʩʪʫʜʝʥʪʦʚ 

ʨʘʟʚʠʚʘʪʴ ʩʚʦʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠʥʪʫʠʮʠʶ, ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʧʦʤʦʛʘʝʪ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʣʠʤʧʠʘʜʘʤ. 
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ALTERNATIVE ANALISYS: SOME NEW METHODOLOGY AND EXTENSION  

OF THE RIAL  NUMBERS SET 

 

ɸʃʔʊɽʈʅɸʊʀɺʅʓʁ ɸʅɸʃʀɿ: ʕʃɽʄɽʅʊʓ ʄɽʊʆɼʆʃʆɻʀʀ 

ʀ ʈɸʉʐʀʈɽʅʀɽ ʄʅʆɾɽʉʊɺɸ ɼɽʁʉʊɺʀʊɽʃʔʅʓʍ ʏʀʉɽʃ 

 

ÉSukhotin A. 

Ph.D., National research Tomsk Polytechnic University 

Tomsk, Russia, asukhotin@yandex.ru 

Éʉʫʭʦʪʠʥ ɸ. ʄ. 

ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ, asukhotin@yandex.ru 

 

Abstract. Positive definitions made it possible to prove new theorems on well-known objects 

of analysis: numerical sequences and series. The estimates of the quantity of all primes and the 

largest of them are obtained. With lineal function ÆØ ËØÂ at  π Ë ρ we define 

Alternative extension of the real numbers set. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʟʠʪʠʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʜʦʢʘʟʘʪʴ ʥʦʚʳʝ ʪʝʦʨʝʤʳ ʦ ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʥʳʭ ʦʙʲʝʢʪʘʭ ʘʥʘʣʠʟʘ: ʯʠʩʣʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʠ ʨʷʜʘʭ. ʇʦʣʫʯʝʥʳ ʦʮʝʥʢʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʠ ʥʘʙʦʣʴʰʝʛʦ ʠʟ ʥʠʭ. ʉ ʧʦʤʦʱʴʶ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ 

ʦʧʨʝʜʝʣʝʥʦ ɸʣʴʪʝʨʥʘʪʠʚʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

 

Keywords: ʉ-pair, Euclidian Axiom 8-th, continuum-hypothesis, e-divergence, w-

convergence, infinite larger number, Prime Number, dogmas, Alternative extension of the real 

numbers set. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉ-ʧʘʨʘ, ʝ-ʨʘʩʭʦʜʠʤʦʩʪʴ ʠ w-ʩʭʦʜʠʤʦʩʪʴ, ʘʢʩʠʦʤʘ 8 ɽʚʢʣʠʜʘ, 

ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʠʝ ʯʠʩʣʘ, ʧʨʦʩʪʳʝ ʯʠʩʣʘ, ʜʦʛʤʳ,  ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

 

We use well known mathematical texts and follow to Paul Cohenôs forecast about 

continuumïhypothesis (CH) [1: IV.13]: ñA point of view which the author feels may eventually 

come to be accepted is that CH is obviously falseò. As well as following [2, Chapter 1], we consider 

the functional series Вόὼȟὸ to be meaningless if it diverges for all values of the parameter t. 

 

1. Let ὃȟὄ  , ╢ὃȟὄ  and ║ὃȟὄ  be the set of injections, surjection and bijections  Ὢȡὃᴼ
ὄ , respectively. Then as it well known 

║ὃȟὄ ╘▪ὃȟὄ  ᷊╢ὃȟὄ  . 

It is obvious that  ὅṒὃ and  •ᶰ ╘▪ὃȟὄ   hold  •ȿ ᶰ║ὅȟὈ  at  Ὀḯ•ὅȟ by default.  

A term one-to-one correspondence has some everyday nuance and can be easily verified either for 

finite sets or in the case of some specification by any formula. We will not use this term for a more 
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correct understanding of our texts by readers. 

Let Ὑ =Ὑ᷾ Њ  be extended real numbers set. Properties of infinity (Њ), surprising and not 

clear from the point of view of all final, were incentive motive of our research. Really, properties of 

infinity in the analysis:ὥ Њ Њȟὥ Њ ЊȟЊ Њ ЊȟЊ Њ ЊȟЊ Њ  and others are 
not intelligible in the finite arithmetic. Moreover, the equalities as  Вρ Вὲ   deprive 

concept of infinity of any definiteness and structure that increases a risk of any mistakes occurrence 

in proofs of statements about the infinite. In the beginning of XVII century G. Galilei has opened as 

if quantities of natural numbers and their squares are equal. On this basis he approved, that 

çéproperties of equality, and also greater and smaller size have no place there where it is a 

question of infinity, and they are employ only to finite quantitiesè [3, p. 140ï146].  

 

2. We define new alternative concept using positive properties of subject matter. Let Ὁḯὃ᷾
ὄṖὔ, ɰḯ άȟὯ Ṓ ὃȟὄ  be the set of neighboring in Ὁ  pairs of elements άᶰὃ ÁÎÄ Ὧᶰὄ. 

Definition 1. The pair (m, k) of natural variables m Aɴ, k Bɴ is said to be Cïpair, if there exists 

such number C that every pair άȟὯᶰɰ holds the inequality  

|mīk|<C. 

Definition 2.The number sequence (a) is named eïdivergent one if there are such two infinite 

subsequences ὃ, ὄṒὔȟὃ᷊ ὄ ȟɲ which hold:  

 

ᶬ‏ πȟὲᶻצ‏ὔȡ ᶅ άȟὯᶰɰṒ ὃ,ὄȟάȟὯ ὲᶻ‏ |ὥ ὥ| ɿ. 
 

Definition 3. The number sequence (a) is said to be wïconvergent if the following condition 

holds   ᶅ ‐ π ɱὲ‐ᶰὔȡ ὲᶅ ὲ‐ȿὥ ὥȿ ‐). 
 

3. Using new notions we prove alternative Theorems which contradict some traditional 

dogmas [4]. At the first we prove [5, (6.2.7)] 

 

Theorem 1. •ὔ ὔᵼÌÉÍ
ᶰ
•ὲȡὲ ρ. 

 

With Theorem 1 we prove [5, Th. 6.2.3; 6, Th. 6.2.5] following 

 

Theorem 2. There does not exist any bijection between set N of natural numbers and its own 

subset ═Ȣ 
Then we divide all injective mappings •ȡὔᴼὔ onto six not crossed classes. 

In common case we prove Euclidian 8th Axiom as [6, Th. 3.8] 

 

Theorem 3. ɺËɸÝ{"jȡὃᴼὄɱ ὥȟήᶰ ὃȟὃȡὥ ή&•ὥ •ή Ȣ 
Theorem 3 has brief form: ὄṒὃᵼ â ὃͯ ὄȟ which confirms the Paul Cohenôs forecast: 

some false hypothesis had implicated an incorrect Problem (Continuum Hypothesis); thus we prove 

following statement which contrary this dogma: 

 

Theorem 4. The infinite sets are divided into classes of equivalence as well as the finite sets to 

within of one element. 
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Ignoring Theorem 4 often leads to either incorrect formulations or false statements. We give 

the simplest, but the traditional passage with divergent series as an illustration to what has been said 

 

Example 1. ίḯρ ρ ρ ρ Ễ  ᵼί ρ ρ ρ ρ ρ Ễ   ᵼ  

ί ρ ί   ᵼί ρςȢϳ      (1) 

Really we have 

  ίḯρ ρ ρ ρ Ễ+ ρ ᵼί ρ ρ ρ ρ ρ Ễ  ρ   ᵼ  ί
ρ ί   ᵼ ί ρς  ϳ ᵼ  ίḯί ρςȢϳ  

By analogy with (1) there is  

 

Example 2: ,ÅÔ Ó ὼḯρ ὼ Ễ ὼ=1+ὼρ ὼ Ễ ὼ Ȣ Then 

 Ó ὼ ρ ὼί ὼ ὼ ρ ὼί ὼ ὼ ᵼ ίὼḯί ὼ ρ ρ ὼȟϳ  at 
ȿὼȿ ρȢ 

 

4. Now we need following statements: 

 

Theorem 5.There exist a set of unlimited with finite number Cauchy sequence (a), everyone of 

them converges to corresponding infinity large number (ILN (a)), [6, Th. 7.1.3]) 

 

Theorem 6.Unlimited differentiated in the Њ function  ὪȡὙᴼὙ converges to corresponding 

ILN ɋ(f) if and only if Ὢ Њ πȢ [6, Th. 7.2.1]) 

 

Theorem 7. Any permutation of alternative series addends does not change its convergence. 

[6, Th. 8.2.1]) 

 

Example 3. With Theorem 6 we have proved [7, P. 229ï230] the convergence of three 

sequences: ὰὲὲ , ÓÉÎὰὲὲ , ὧέίὰὲὲ ȡ  ὰὲЊ ḯɱȟ  ÓÉÎ• ḯὥ, ÃÏÓ• ḯὦ at • ḯ
άέὨȟ ɱ  and  ὥὦ π. Thus, ÌÉÍὧὸὫὰὲὲ ὧὸὫ• ὦὥϳȢ 

 

Example 4. Now following [8, formulae (1)] we consider  

 

ὠḯὰὭάÓÉÎʒὲ ρ ÓÉÎ ὲϳ ʒ Ȣ         (2) 

 

Let ὲ ὰὲὸ, then ὸ Ὡ. Then we have V= cosʒ ÓÉÎʒὧέί• ÓÉÎ• Ȣϳ  

A brief solution of this problem is presented in the note [8]. The interested reader will find a 

great many details and the history of the investigation of continued fractions and their applications 

in a thorough monograph [9]. 

 

5. Now let P be the set of all prime numbers ὴ, Ὧᶰ“Ṓὔ. Let farther P(x)ḯ ὴȡ ὴ ὼ
ρ. Now let “ὼḯȿ╟ὼȿ by [10], then ÌÉÍOÐ“ὼ ȿ╟ȿ, what is generally accepted. That is 

obvious that the graph  ώ “ὼ of function “ὼ has a consecutive form and the function “ὼ is 

a stepïfunction with ᶅ Ὧ “ὴ “ὴ ρȢ Let Ὣὼ be a differentiable function which has 

following complementary properties:  ᶅὯᶰ“  Ὣὴ “ὴ Ȣ  A limiting equality  ὰὭά Ὣǋὼ π 
holds 

 

Theorem 8. There exists the ILN ɱ“) which defined the ȿ╟ȿ as the quantity of all Prime 
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Numbers. 

 

Consequence of Theorem 8. There exists the max ILN (“))ḯÌÉÍɴὴ .  

 

A finely by Theorem 7ï8 we prove that HardyïLittlewoodôs Hypothesis [10: 1.2.4] has the 

positive decision. 

 

6. Now we can use lineal function Ὢὼ Ὧὼ ὦ at  π Ὧ ρ  for extension of the real 

numbers set. Let  Ὢ  be largest value of function Ὢὼ at  Ὧ ρ Ὢ Ὢὼ ḯBy .‫ 

analogy we will define ‫ ḯὪ Ὢὼ . Using traditional symbols we can write ‫ ḯЊ , 

π ‌ ρ , ‫ ḯЊȢ 
It is obvious there exist some ‌ for every ILN  ‫‌Ȣ  
We conclude this article with the assertion that every infinite element can be defined in 

modern technology only from accuracy to a constant addend. 

 

7. Note in small print. Sometimes a traditional mathematical thinking happens in the 

captivity either of a formula or any dogma. 

 

Reference: 

1. Cohen, P. J. (1966). Set theory and continuum hypothesis. Princeton, New Jersey, Toronto, 

New York, D. Van Nostrand Company.  

2. Oliver, F. W. J. (1974). Asymptotic and special functions. New York, London, Academic 

Press, 584 

3. Galilei, G. (1986). Selected works: in 2 V. V. 2. Moscow, Nauka, 1964. (In Russian)  

4. Carey, S. W. (1986). Theories of the Earth and Universe: A history of dogma in the Earth 

Sciences. Stanford, Stanford University Press, 447 

5. Sukhotin, A. M. (2004). The basis of higher mathematics: textbook. 2 ʝd. Tomsk, TPU, 

148. (In Russian) 

6. Sukhotin, A. M. (2011). The Alternative basis of higher mathematics. Alternative analysis: 

verification, methodology, theory and some applications: Monograph. Saabrucken, LAP 

LAMBERT Academic Publishing GmbH&Co, 168. (In Russian). 

7. Sukhotin, A. M. (2012). Infinitesimal and infinite large numbers and asymptotic behavior 

of the differential equations decisions. International conference on differential equations and 

dynamical systems: abstracts, Suzdal, June, 29 - July, 04. Moscow, MIAN, 229-230 

8. Kozlov, V. V. (2017). Ob odnoi formule summirovaniya raskhodyashchikhsya 

nepreryvnykh drobyei. DAN, 474, (4), 410-412. (in Russian) 

9. Shmoilov, V. I. (2012). Nepreryvnyye drobi i r/ű-algoritm. Taganrog, TTI YuFU, 672. (in 

Russian) 

10. Crandal, R., & Pomerance, C. (2005). Prime numbers. A Computation Perspective. 

Second Edition. Springer, 663 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Cohen P. J. Set theory and continuum hypothesis. Princeton, New Jersey, Toronto, New 

York: D. Van Nostrand Company, 1966. 

2. Oliver F. W. J. Asymptotic and special functions. New York, London: Academic Press, 

1974. 584 p. 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

20 

 

 

 

 

 

 

 

3. ɻʘʣʠʣʝʡ ɻ. ʀʟʙʨʘʥʥʳʝ ʪʨʫʜʳ ʚ 2-ʭ ʪ., ʊ. 2. ʄ.: ʅʘʫʢʘ, 1964. 

4. Carey S. W. Theories of the Earth and Universe: A history of dogma in the Earth Sciences. 

Stanford: Stanford University Press, 1986. 447 p. 

5. ʉʫʭʦʪʠʥ A. M. ʅʘʯʘʣʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. 2-ʝ ʠʟʜ. ʊʦʤʩʢ: ʀʟʜ. ʊʇʋ, 

2004. 148 ʩ. 

6. ʉʫʭʦʪʠʥ A. M. ɸʣʴʪʝʨʥʘʪʠʚʥʦʝ ʥʘʯʘʣʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ 

ɸʥʘʣʠʟ: ʦʙʦʩʥʦʚʘʥʠʝ, ʤʝʪʦʜʦʣʦʛʠʷ, ʪʝʦʨʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʠʣʦʞʝʥʠʷ. Saabrucken: LAP 

LAMBERT Academic Publishing GmbH&Co, Saabrucken, LAP LAMBERT Academic Publishing 

GmbH&Co, 2011. 168 c. 

7. ʉʫʭʦʪʠʥ A. M. ʀʥʬʠʥʠʪʝʟʠʤʘʣʠ ʠ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʠʝ ʯʠʩʣʘ ʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ 

ʧʦʚʝʜʝʥʠʝ ʨʝʰʝʥʠʡ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ // ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ (ʉʫʟʜʘʣʴ, 29 

ʠʶʥʷ - 04 ʠʶʣʷ 2012 ʛ.): ʪʝʟ. ʜʦʢʣ. ʄ.: ʄʀɸʅ, 2012. ʉ. 229-230. 

8. ʂʦʟʣʦʚ ɺ. ɺ. ʆʙ ʦʜʥʦʡ ʬʦʨʤʫʣʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʷʱʠʭʩʷ ʥʝʧʨʝʨʳʚʥʳʭ ʜʨʦʙʝʡ // 

ɼɸʅ. 2017. ʊ. 474. ˉ4. ʉ. 410-412. 

9. ʐʤʦʡʣʦʚ ɺ. ʀ. ʅʝʧʨʝʨʳʚʥʳʝ ʜʨʦʙʠ ʠ r/ű-ʘʣʛʦʨʠʪʤ. ʊʘʛʘʥʨʦʛ: ʀʟʜ-ʚʦ ʊʊʀ ʖʌʋ, 

2012. 672 c. 

10. Crandal R., Pomerance C. Prime numbers. A Computation Perspective. Second Edition. 

Springer, 2005. 663 p. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ  

ʚ ʨʝʜʘʢʮʠʶ 25.10.2017 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

29.10.2017 ʛ. 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

Sukhotin A. Alternative analysis: some new methodology and extension of the real numbers 

set // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ʕʣʝʢʪʨʦʥ. ʞʫʨʥ. 2017. ˉ11 (24). ʉ. 16-20. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http:// http://www.bulletennauki.com/sukhotin-11 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.11.2017). 

 

Cite as (APA): 

Sukhotin, A. (2017). Alternative analysis: some new methodology and extension of the real 

numbers set. Bulletin of Science and Practice, (11), 16-20 

  

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

21 

 

 

 

 

 

 

 

ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ / CHEMICAL SCIENCES 

_____________________________________________________________________________________________ 

 

ʋɼʂ 54.052+662.758 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʇʆʃʋʏɽʅʀʗ ʈɽɸʂʊʀɺʅʓʍ ʊʆʇʃʀɺ  

 

MODERN TECHNOLOGIES  FOR JET FUELS 

 

Éʐʠʤʘʥʩʢʘʷ ɽ. ʀ. 

ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ 

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʚʝʨʴ, ʈʦʩʩʠʷ, shimanskaya-tstu@yandex.ru 

ÉShimanskaya E. 

Ph.D., Tver State Technical University 

Tver, Russia, shimanskaya-tstu@yandex.ru 

Éʌʠʣʘʪʦʚʘ ɸ. ɽ. 

ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ 

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʚʝʨʴ, ʈʦʩʩʠʷ, afilatowa@mail.ru 

ÉFilatova A.  

Ph.D., Tver State Technical University 

Tver, Russia, afilatowa@mail.ru 

Éʄʦʣʯʘʥʦʚ ɺ. ʇ. 

ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ 

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʚʝʨʴ, ʈʦʩʩʠʷ, science@science.tver.ru 

ÉMolchanov V. 

Ph.D., Tver State Technical University 

Tver, Russia, science@science.tver.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʠʩʪʦʱʝʥʠʝʤ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʘ 

ʪʘʢʞʝ ʩ ʨʦʩʪʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʩʪʨʦ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʧʝʨʝʭʦʜʝ ʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʣʶʩʦʚ ʙʠʦʪʦʧʣʠʚʘ, ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʘʚʠʘʢʝʨʦʩʠʥʘ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʝʛʦ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʙʠʦʪʦʧʣʠʚʦ 

ʤʦʛʣʦ ʚʳʡʪʠ ʥʘ ʨʳʥʦʢ, ʦʥʦ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ ʥʝʧʠʱʝʚʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ ʠ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʩʧʦʩʦʙʥʳʭ 

ʧʦʢʨʳʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʠʦʢʝʨʦʩʠʥʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ 

ʨʝʘʢʪʠʚʥʳʭ ʙʠʦʪʦʧʣʠʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʘʚʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʳʨʴʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚ. ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚ ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʪʘʢʠʭ, ʢʘʢ ʩʳʨʴʝ, ʟʘʪʨʘʪʳ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʪʳ ʚʦʜʦʨʦʜʘ, ʩʣʦʞʥʦʩʪʴ ʠ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʯʠʩʪʢʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʪʦʧʣʠʚ ʠʟ ʙʠʦʤʘʩʩʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʠʨʦʚʘʥʠʷ. 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

22 

 

 

 

 

 

 

 

 

Abstract. Currently, in connection with the gradual depletion of oil reserves, and increasing 

environmental pollution, there was a question about the transition to alternative fuels. With a large 

number of advantages of biofuels, its use in civil aviation at present is not possible due to the fact 

that at the moment the cost of it is higher than of jet fuel, there is no infrastructure to mass 

production. For entering the market, biofuels must have competitiveness, low cost, produced from 

non-food renewable raw materials and in quantities that can cover the need for jet kerosene. This 

article discusses the methods of producing of jet biofuels and the possibility of its use for aviation, 

as well as raw material for fuels. All considered methods of biofuels production have several 

disadvantages, such as raw materials, the cost of large amounts of energy, the cost of hydrogen, the 

complexity of the process, the need for purification of the final product. Thus, on the basis of the 

conducted research it can be concluded that the most relevant are the studies for obtaining fuels 

from biomass with the use of hydrogenation processes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʪʦʧʣʠʚʦ, ʨʝʘʢʪʠʚʥʦʝ ʪʦʧʣʠʚʦ, ʙʠʦʵʪʘʥʦʣ, ʙʠʦʙʫʪʘʥʦʣ, ʙʠʦʛʘʟ. 

  

Keywords: biofuels, jet fuel, bioethanol, biobutanol, biogas. 

 

ʈʝʘʢʪʠʚʥʦʝ ʪʦʧʣʠʚʦ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ  

ʘʚʠʘʮʠʷ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʠʤʝʨʥʦ 12% ʦʪ ʚʳʙʨʦʩʦʚ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʫ ʠʟ ʚʩʝʭ 

ʠʩʪʦʯʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʘ [1], ʘ ʪʘʢʞʝ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʙʲʝʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ 

ʠʩʢʦʧʘʝʤʦʛʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʝʘʢʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʜʣʷ ʙʫʜʫʱʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ 

ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʙʠʦʪʦʧʣʠʚʘ, ʩʧʦʩʦʙʳ ʫʣʫʯʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʩʳʨʴʝ ʜʣʷ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʱʝʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, 

ʚʦʟʨʘʩʪʘʝʪ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʠʩʢʫ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʪʦʧʣʠʚ [3]. 

ʏʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʣʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚ, ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʜʦʙʘʚʦʢ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʦʧʣʠʚʘʤ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʫʤʝʥʴʰʠʪʴ ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ ʜʣʷ ʪʦʧʣʠʚʘ, ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʷʷ ʪʠʧ ʜʚʠʛʘʪʝʣʷ [4ï5].  

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʣʶʩʦʚ ʙʠʦʪʦʧʣʠʚʘ, ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʛʨʘʞʜʘʥʩʢʦʡ 

ʘʚʠʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʘʚʠʘʢʝʨʦʩʠʥʘ, ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʤʘʩʩʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ [6]. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʙʠʦʪʦʧʣʠʚʦ ʤʦʛʣʦ ʚʳʡʪʠ ʥʘ ʨʳʥʦʢ, ʦʥʦ 

ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ 

ʥʝʧʠʱʝʚʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ ʠ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʩʧʦʩʦʙʥʳʭ ʧʦʢʨʳʪʴ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʠʦʢʝʨʦʩʠʥʝ [7]. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʜʦʣʞʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʳʩʦʢʫʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ, ʠʤʝʪʴ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʛʦʨʝʥʠʷ, ʣʝʛʢʦ ʧʝʨʝʚʦʟʠʪʴʩʷ, ʭʨʘʥʠʪʴʩʷ 

ʠ ʧʝʨʝʢʘʯʠʚʘʪʴʩʷ [8ï9].  

 

ʉʳʨʴʝ ʜʣʷ ʨʝʘʢʪʠʚʥʳʭ ʙʠʦʪʦʧʣʠʚ 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʩʝʣ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʘʚʠʘʪʦʧʣʠʚʦ, ʷʚʣʷʶʪʩʷ: ʧʦʜʩʦʣʥʝʯʥʠʢ, ʢʫʢʫʨʫʟʘ (ʤʘʠʩ), 
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ʧʰʝʥʠʮʘ ʠ ʪ. ʧ.; ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ; ʩʦʷ, ʢʘʥʦʣʘ (ʨʘʧʩ); ʦʨʝʭʠ ʧʘʣʴʤʦʚʦʛʦ ʜʝʨʝʚʘ; ʷʪʨʦʬʘ 

[10].  

ʆʩʥʦʚʥʘʷ ʪʨʫʜʥʦʩʪʴ, ʧʨʝʧʷʪʩʪʚʫʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʚʳʨʘʱʠʚʘʥʠʝ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ. ʇʦʵʪʦʤʫ 

ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʪʘʢʠʭ 

ʨʘʩʪʝʥʠʡ, ʢʘʢ ʧʨʫʪʴʝʚʠʜʥʦʝ ʧʨʦʩʦ ʠ ʩʦʣʝʨʦʩ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʩʦʣʦʥʯʘʢʦʚʳʭ ʠ ʠʤ 

ʧʦʜʦʙʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʙʳʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; 

ʚʦʜʦʨʦʩʣʝʡ, ʨʘʩʪʫʱʠʭ ʚ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ. 

ɸʢʪʠʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʛʥʦʮʝʣʣʶʣʦʟʳ ʠ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʚʦʜʦʨʦʩʣʝʡ [11ï14].  

ɽʱʝ ʦʜʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʝʤʷʥ, ʪʘʢʠʭ ʢʘʢ ʩʦʷ ʠ ʨʘʧʩ. ʕʪʠ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʝʨʤʠʯʝʩʢʦʤʫ ʢʨʝʢʠʥʛʫ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʭʠʤʠʯʝʩʢʠ 

ʫʣʫʯʰʘʝʪʩʷ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚʦʜʦʨʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʦʯʠʩʪʢʠ. ʂʝʨʦʩʠʥʦʚʘʷ ʬʨʘʢʮʠʷ ʵʪʠʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘʟʳʚʘʶʪ ʛʠʜʨʦʛʝʥʠʟʠʨʦʚʘʥʥʳʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʨʝʘʢʪʠʚʥʳʤ ʪʦʧʣʠʚʦʤ. 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ, ʛʠʜʨʦʛʝʥʠʟʠʨʦʚʘʥʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʠʘʮʠʦʥʥʦʛʦ 

ʢʝʨʦʩʠʥʘ, ʥʘʟʳʚʘʶʪ ʛʠʜʨʦʛʝʥʠʟʠʨʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ. 

ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʢʠʣʴʥʳʭ ʵʬʠʨʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʢʘʪʘʣʠʟʠʨʫʝʤʦʡ 

ʧʝʨʝʵʪʝʨʠʬʠʢʘʮʠʠ ʤʘʩʝʣ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʫʞʝ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʜʦʩʪʦʷʥʠʠ ʚ 

ʧʣʘʥʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʜʠʟʝʣʷ ʚʩʝ ʝʱʝ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʯʪʦʙʳ ʙʳʪʴ ʧʨʠʛʦʜʥʳʤ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʠʘʮʠʦʥʥʦʛʦ ʙʠʦʢʝʨʦʩʠʥʘ [15ï16]. 

 

ɺʠʜʳ ʙʠʦʪʦʧʣʠʚ 

ɹʠʦʵʪʘʥʦʣ. ɾʠʜʢʦʝ ʩʧʠʨʪʦʚʦʝ ʪʦʧʣʠʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟ ʣʶʙʦʛʦ 

ʩʦʜʝʨʞʘʱʝʛʦ ʧʦʣʠʩʘʭʘʨʠʜʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ. ɹʠʦʵʪʘʥʦʣ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ ʠ ʥʝʪʦʢʩʠʯʝʥ, 

ʥʦ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʥʝʜʦʩʪʘʪʦʢ: ʢʝʨʦʩʠʥʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʩʧʠʨʪʦʚʦʛʦ ʪʦʧʣʠʚʘ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʘʥʦʣ ʧʦʛʣʦʱʘʝʪ ʚʦʜʫ ʠ ʨʘʟʲʝʜʘʝʪ ʜʚʠʛʘʪʝʣʴ ʠ ʪʦʧʣʠʚʥʫʶ 

ʤʘʛʠʩʪʨʘʣʴ, ʧʦʵʪʦʤʫ ʧʝʨʝʭʦʜ ʥʘ ʙʠʦʵʪʘʥʦʣ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʩʚʷʟʘʥ ʩ ʚʳʧʫʩʢʦʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ [17ï18]. ɹʠʦʙʫʪʘʥʦʣ. ɹʦʣʝʝ ʢʘʣʦʨʠʡʥʳʡ 

ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʘʟ, ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʠʱʝʚʦʛʦ 

ʩʳʨʴʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʦʣʠʩʘʭʘʨʠʜʳ. ɺ ʙʫʜʫʱʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʙʫʪʘʥʦʣʘ ʤʦʞʥʦ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʮʝʣʣʶʣʦʟʦʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʝ 

ʢʘʢ ʩʫʭʠʝ ʩʪʝʙʣʠ ʢʫʢʫʨʫʟʳ ʠʣʠ ʩʦʣʦʤʫ. ɹʠʦʛʘʟ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ 

ʤʝʪʘʥʘ. ʇʦ ʩʪʦʠʤʦʩʪʠ ʦʥ ʩʦʧʦʩʪʘʚʠʤ ʩ ʢʝʨʦʩʠʥʦʤ, ʦʜʥʘʢʦ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ, ʩ 

ʚʦʟʜʫʭʦʤ ʦʙʨʘʟʫʝʪ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʩʤʝʩʠ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 5ï14%, ʥʝʪ ʨʘʟʚʠʪʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʞʠʜʢʦʛʦ ʤʝʪʘʥʘ [19ï

20]. ʂʨʠʦʛʝʥʥʳʝ ʪʦʧʣʠʚʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʩʞʠʞʝʥʥʳʝ ʛʦʨʶʯʠʝ ʛʘʟʳ, ʞʠʜʢʠʡ ʚʦʜʦʨʦʜ ʩ ʊʢʠʧ = 

ī253 Áʉ ʠ ʩʞʠʞʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʩ ʊʢʠʧ = ī162 Áʉ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʨʠʦʪʦʧʣʠʚ 

ʟʘʢʣʶʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʙʦʣʴʰʝʤ ʫʜʝʣʴʥʦʤ (ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʪʦʧʣʠʚʘ) ʟʘʧʘʩʝ ʵʥʝʨʛʠʠ, ʥʦ 

ʠ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʜʝʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʨʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʞʝʯʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʙʨʦʩʠʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʢʦʧʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʤʘʣʘʷ ʧʣʦʪʥʦʩʪʴ, ʥʠʟʢʘʷ 
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ʢʨʠʦʛʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʞʠʛʘʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʝʛʦ ʧʦʣʫʯʝʥʠʷ ʠ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ [13, 21].  

 

ʇʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʠʦʪʦʧʣʠʚʘ ʜʣʷ ʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʦʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷïʛʠʜʨʦʢʨʝʢʠʥʛʘ ʥʝʬʪʠ ʠ ʥʝʧʠʱʝʚʦʡ ʙʠʦʤʘʩʩʳ  

[22]. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ ʚ ʦʙʱʝʤ ʠ Jet A1 ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʨʘʟʣʠʯʥʦʝ ʙʠʦʛʝʥʥʦʝ ʩʳʨʴʝ. ʂ ʵʪʦʤʫ ʩʳʨʴʶ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʦʪʭʦʜʳ 

(ʥʘʧʨʠʤʝʨ, ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, ʟʝʨʥʦ, ʤʘʩʣʦ, ʩʝʤʝʥʘ, ʚʦʜʦʨʦʩʣʠ, ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʘʷ 

ʙʠʦʤʘʩʩʘ ʠ ʩʦʣʦʤʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʞʠʚʦʪʥʳʝ ʦʪʭʦʜʳ, ʦʪʭʦʜʳ ʜʨʝʚʝʩʠʥʳ).  

1) HEFA ʧʨʦʮʝʩʩ (ʙʠʦʪʦʧʣʠʚʦ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʰʝʜʰʠʭ ʛʠʜʨʦʦʙʨʘʙʦʪʢʫ 

ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ), ʢʦʪʦʨʦʝ ʙʳʣʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʦ ʚ 2011 ʛ. ʦʨʛʘʥʠʟʘʮʠʝʡ 

ASTM International ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ ʚ ʩʦʩʪʘʚʝ 50-ʧʨʦʮʝʥʪʥʦʡ 

ʩʤʝʩʠ ʩ ʘʚʠʘʢʝʨʦʩʠʥʦʤ JetïA.). ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ ʠ ʞʠʨʦʚ ʠ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ 

ʥʝʧʠʱʝʚʳʭ ʤʘʩʝʣ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʘʩʝʣ ʠ ʞʠʨʦʚ ʥʝ 

ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ɿʘʪʨʘʪʳ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʦʨʦʜʘ ʜʣʷ ʛʠʜʨʠʨʦʚʘʥʠʷ, 

ʢʨʝʢʠʥʛʘ ʠ  ʠʟʦʤʝʨʠʟʘʮʠʠ [23]. 

2) DSHC ʧʨʦʮʝʩʩ ʧʨʷʤʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʩʘʭʘʨʦʚ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʠ ʟʘʪʨʘʪʥʳʤ.  

3) AtJ ʧʨʦʮʝʩʩ. ɺ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʩʧʠʨʪʳ (ʥʘʧʨʠʤʝʨ, ʵʪʘʥʦʣ, ʙʫʪʘʥʦʣ) ʧʨʝʦʙʨʘʟʫʶʪʩʷ 

ʚ ʪʦʧʣʠʚʘ ʜʣʷ ʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʤʦʣʝʢʫʣʳ ʯʝʨʝʟ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ/ʠʣʠ 

ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʩʳʨʴʝ.  

4) GtL ʧʨʦʮʝʩʩ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʣʠ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʠʤʳʤ ʩʧʦʩʦʙʦʤ ʧʫʪʝʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʘʟʘ ʚ ʣʝʛʢʦ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʝ ʞʠʜʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʚ ñʢʣʘʩʩʠʯʝʩʢʠʭò ʥʝʬʪʝʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ. ʉʦʩʪʘʚ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʦ ʪʝʭʥʦʣʦʛʠʠ GTL ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ, 

ʩʦʦʪʥʦʰʝʥʠʷ ʉʆ ʠ ʅ2 ʚ ʨʘʙʦʯʝʡ ʩʤʝʩʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʧʦʣʫʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦʣʫʧʨʦʜʫʢʪʦʚ (ʤʝʪʘʥʦʣʘ, ʩʤʝʩʠ ʣʠʥʝʡʥʳʭ 

ʘʣʢʘʥʦʚ ʠ ʘʣʢʝʥʦʚ, ʘʣʴʜʝʛʠʜʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʠʨʪʦʚ, ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ, ʘʤʠʥʦʚ, 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʩʧʠʨʪʦʚ ʠ ʜʨ.). ʅʘ ʬʠʥʘʣʴʥʦʤ ʰʘʛʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʧʦʣʫʧʨʦʜʫʢʪʦʚ ʩ ʜʦʚʝʜʝʥʠʝʤ ʠʭ ʢʘʯʝʩʪʚʘ ʜʦ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʂʦʥʝʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʪʝʭʥʦʣʦʛʠʠ GTL ʷʚʣʷʶʪʩʷ ʧʨʷʤʦʛʦʥʥʳʝ ʙʝʥʟʠʥʳ (ʥʘʬʪʘ), ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʩʞʠʞʝʥʥʳʝ 

ʛʘʟʳ ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʘʨʘʬʠʥʳ. ʅʘʬʪʘ ʠʤʝʝʪ ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʥʝ 

ʩʦʜʝʨʞʠʪ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʝʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʝ ʩʳʨʴʝ [3].  

5) BtL ʧʨʦʮʝʩʩ (ʢʦʥʚʝʨʩʠʷ ʙʠʦʤʘʩʩʳ ʚ ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ)  ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʪʚʝʨʜʦʝ ʙʠʦʪʦʧʣʠʚʦ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʩʠʥʪʝʟïʛʘʟ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʥʪʝʟʘ ʌʠʰʝʨʘïʊʨʦʧʰʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʦʡ 

ʮʝʧʠ. ɻʘʟʠʬʠʢʘʮʠʷ ð ʵʪʦ ʪʝʭʥʠʯʝʩʢʠ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʦʯʠʩʪʢʘ ʛʘʟʘ.  

6) HDCJ  ʧʨʦʮʝʩʩ (ʪʦʧʣʠʚʦ, ʧʦʣʫʯʘʝʤʦʝ ʧʫʪʝʤ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʝʧʦʣʠʤʝʨʠʟʦʚʘʥʥʦʡ 

ʮʝʣʣʶʣʦʟʳ). ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʚʝʨʜʘʷ ʙʠʦʤʘʩʩʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʙʠʦʤʘʩʣʦ 

ʧʫʪʝʤ ʧʠʨʦʣʠʟʘ, ʘ ʟʘʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʜʦ ʙʠʦʢʝʨʦʩʠʥʘ. ʊʝʭʥʠʯʝʩʢʠ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ 
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ʧʦʭʦʞ ʥʘ  BtL, ʪ. ʝ. ʦʩʥʦʚʘʥ ʥʘ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʢʦʥʚʝʨʩʠʠ ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʦʡ ʙʠʦʤʘʩʩʳ.  

ʅʦ, ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʜʨʝʚʝʩʠʥʘ, ʩʦʣʦʤʘ ʠʣʠ ʜʨʫʛʦʝ ʪʚʝʨʜʦʝ ʙʠʦʪʦʧʣʠʚʦ, ʧʨʝʦʙʨʘʟʫʶʪʩʷ 

ʩʥʘʯʘʣʘ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʙʠʦʤʘʩʣʦ ʧʫʪʝʤ ʧʠʨʦʣʠʟʘ. ʕʪʦʪ ʰʘʛ ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ çʢʣʘʩʩʠʯʝʩʢʦʛʦè ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʬʣʶʠʜïʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʙʠʦʤʘʩʩʳ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʙʠʦʤʘʩʩʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʘʚʣʝʥʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʚ ʙʠʦʥʝʬʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʠʦʤʘʩʩʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʙʠʪʘ ʪʘʢ, 

ʯʪʦʙʳ ʝʝ ʤʦʞʥʦ ʙʳʣʦ ʚʚʦʜʠʪʴ ʚ ʨʝʘʢʪʦʨ ʚʤʝʩʪʝ ʩ ʢʘʪʘʣʠʟʘʪʦʨʦʤ. ʇʦʩʣʝ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ, 

ʦʙʳʯʥʦ ʩʣʝʜʫʝʪ ʧʨʦʮʝʩʩ ʨʝʘʢʮʠʦʥʥʦʡ ʚʦʜʳ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ 

ʨʝʛʝʥʝʨʠʨʫʝʪʩʷ ʠ ʫʪʠʣʠʟʠʨʫʝʪʩʷ. ʌʨʘʢʮʠʠ ʧʨʦʜʫʢʪʘ, ʪ. ʝ. ʧʠʨʦʣʠʟʥʦʡ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʟʘʪʝʤ 

ʦʪʜʝʣʷʶʪʩ,̫ ʧʘʨ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʛʠʜʨʦʦʙʨʘʙʦʪʢʫ. ʇʦʩʣʝ 

ʛʠʜʨʦʦʯʠʩʪʢʠ, ʪ. ʝ. ʧʨʝʚʨʘʱʝʥʠʷ ʘʣʢʝʥʦʚ ʚ ʘʣʢʘʥʳ ʠ ʨʝʘʢʮʠʠ ʦʙʝʩʩʝʨʠʚʘʥʠʷ, ʧʨʦʜʫʢʪʳ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʫʞʥʳʝ ʬʨʘʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʠʣʣʷʮʠʠ. 

ʊʠʧʠʯʥʳʝ ʚʳʭʦʜʳ ʚ ʧʨʦʮʝʩʩʝ HDCJ ʜʦʩʪʠʛʘʶʪ 41% ʙʝʥʟʠʥʘ, 37% ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ 22% 

ʤʘʟʫʪʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʝ ʠ ʧʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ [13].  

7) SYNïFERïJ ʧʨʦʮʝʩʩ. ɺ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʣʠʛʥʦʮʝʣʣʶʣʦʟʳ  ʚ ʨʝʘʢʪʠʚʥʦʝ ʪʦʧʣʠʚʦ ʧʫʪʝʤ ʛʘʟʠʬʠʢʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʝʨʤʝʥʪʘʮʠʝʡ 

ʩʠʥʪʝʟ-ʛʘʟʘ ʚ ʵʪʘʥʦʣ ʠ, ʥʘʢʦʥʝʮ, ʵʪʘʥʦʣ ʫʣʫʯʰʘʝʪʩʷ ʜʦ ʨʝʘʢʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ. ʇʨʦʮʝʩʩ SYN-

FER-J ʜʦʩʪʠʛ ʵʪʘʥʦʣʘ ʜʣʷ ʨʝʘʢʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʤʘʩʩʦʚʦʛʦ ʚʳʭʦʜʘ 0.54, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʜʦʩʪʠʞʠʤʦʛʦ ʤʘʩʩʦʚʦʛʦ ʚʳʭʦʜʘ 0,61 [23]. 

8) SïETHïJ ʧʨʦʮʝʩʩ. ʇʦʣʫʯʝʥʠʝ ʨʝʘʢʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʩ ʧʦʤʦʱʴʶ ʬʝʨʤʝʥʪʘʮʠʠ ʩʦʢʘ 

ʩʘʭʘʨʥʦʛʦ ʪʨʦʩʪʥʠʢʘ ʚ ʵʪʘʥʦʣ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʵʪʘʥʦʣʘ. ʀʟʥʘʯʘʣʴʥʦ ʩʘʭʘʨʥʳʡ 

ʪʨʦʩʪʥʠʢ ʦʯʠʱʘʝʪʩʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟʚʣʝʯʝʥʠʝ ʩʘʭʘʨʦʟʳ ʚ ʜʠʬʬʫʟʦʨʝ [16]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʙʠʦʪʦʧʣʠʚʦ ʤʦʛʣʦ ʚʳʡʪʠ ʥʘ ʨʳʥʦʢ, ʦʥʦ ʜʦʣʞʥʦ 

ʦʙʣʘʜʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ ʥʝʧʠʱʝʚʳʭ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ ʠ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʩʧʦʩʦʙʥʳʭ ʧʦʢʨʳʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʘʚʠʦʢʝʨʦʩʠʥʝ. ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚ ʠʤʝʶʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʠʭ, ʢʘʢ ʩʳʨʴʝ, ʟʘʪʨʘʪʳ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʪʳ ʚʦʜʦʨʦʜʘ, 

ʩʣʦʞʥʦʩʪʴ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʯʠʩʪʢʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʪʦʧʣʠʚ ʠʟ ʙʠʦʤʘʩʩʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʠʨʦʚʘʥʠʷ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʌʦʥʜʘ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 
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ɸʥʥʦʪʘʮʠʷ. ʃʠʛʥʠʥ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʮʝʥʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʣʴʜʝʛʠʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʠʱʝʚʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʚʘʥʠʣʠʥ, ʢʦʪʦʨʳʡ  ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. ʇʨʦʠʟʚʦʜʥʳʝ ʚʘʥʠʣʠʥʘ ʦʙʣʘʜʘʶʪ 

ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤʠ, ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʚʘʥʠʣʠʥʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʧʠʱʝʚʘʨʝʥʠʷ, ʣʝʯʝʥʠʷ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʅʠʪʨʦʙʝʥʟʦʣ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʝʣʝʢʪʠʚʥʳʤ ʦʢʠʩʣʠʪʝʣʝʤ ʣʠʛʥʠʥʘ ʠ ʧʦʪʦʤʫ ʜʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʚʳʭʦʜ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʣʴʜʝʛʠʜʦʚ ʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʠʩʣʦʨʦʜʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʪʦʢʩʠʯʥʦʩʪʴ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʥʠʪʨʦʙʝʥʟʦʣʦʤ ʣʠʛʥʠʥʘ ʷʚʣʷʝʪʩʷ ʤʝʜʴ, 

ʦʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ ʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʦʢʠʩʣʝʥʠʝ ʣʠʛʥʠʥʘ ʥʠʪʨʦʙʝʥʟʦʣʦʤ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ 3%Ru/MN270. MN270 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʝʨʭʩʰʠʪʳʡ 

ʧʦʣʠʩʪʠʨʦʣ, ʚ ʧʦʨʘʭ ʢʦʪʦʨʦʛʦ ʤʝʪʦʜʦʤ ʠʤʧʨʝʛʥʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʘʢʪʠʚʥʳʝ ʠ 

ʩʪʘʙʠʣʴʥʳʝ ʯʘʩʪʠʮʳ ʤʝʪʘʣʣʘ. 

 

Abstract. Lignin, due to its structure, is a very valuable supplier of aromatic aldehydes which 

find wide application in food, chemical and pharmaceutical industries. One of these substances is 
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vanillin, which is widely used in pharmaceutical chemistry. Derivatives of vanillin have antiseptic 

and antibacterial properties. Drugs, derived from vanillin, are used to stimulate digestion, to treat 

cardiovascular diseases. Nitrobenzene is the most selective oxidant of lignin and therefore gives the 

highest possible yield of aromatic aldehydes and is more preferable in comparison with oxygen, 

despite its toxicity. The most common catalyst for nitrobenzene oxidation of lignin is copper, 

however, such catalysts is quite difficult to regenerate and recover. This article describes the 

oxidation of lignin with nitrobenzene in an alkaline medium in the presence of a catalyst 3% 

Ru/MN270. MN270 is a hypercrosslinked polystyrene in the pores of which can be obtained an 

active and stable metal particles by the method of impregnation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʛʥʠʥ, ʦʢʠʩʣʝʥʠʝ, ʩʚʝʨʭʩʰʠʪʳʡ ʧʦʣʠʩʪʠʨʦʣ, ʥʠʪʨʦʙʝʥʟʦʣ. 

  

Keywords: lignin, oxidation, hypercrosslinked polystyrene, nitrobenzene. 

 

ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʘʣʴʜʝʛʠʜʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. 

ʃʠʛʥʠʥ ʩʦʩʪʦʠʪ ʠʟ ʤʦʥʦʤʝʨʦʚ ʛʚʘʷʮʠʣʧʨʦʧʘʥʦʚʦʛʦ, ʩʠʨʠʥʛʠʣʧʨʧʘʥʦʚʦʛʦ, nï

ʛʠʜʨʦʢʩʠʧʨʦʧʘʥʦʚʦʛʦ ʪʠʧʘ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʦʢʩʠʘʣʴʜʝʛʠʜʳ: 

ʚʘʥʠʣʠʥ, ʩʠʨʝʥʝʚʳʡ ʘʣʴʜʝʛʠʜ, nïʛʠʜʨʦʢʩʠʙʝʥʟʘʣʴʜʝʛʠʜ. ʆʜʥʠʤ ʠʟ ʵʪʠʭ ʘʣʴʜʝʛʠʜʦʚ ʷʚʣʷʝʪʩʷ 

ʚʘʥʠʣʠʥ, ʠʤʝʶʱʠʡ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ 

ʥʘʣʠʯʠʶ ʨʝʘʢʮʠʦʥʥʦïʩʧʦʩʦʙʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚʘʥʠʣʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʧʘʚʝʨʠʥʘ, ʬʪʠʚʘʟʠʜʘ, Lïɼʆʌɸ, ʧʨʦʠʟʚʦʜʥʳʭ, ʦʙʣʘʜʘʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤʠ, ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʨʠ ʦʢʠʩʣʝʥʠʠ ʣʠʛʥʠʥʘ ʥʠʪʨʦʙʝʥʟʦʣʦʤ, ʦʢʩʠʜʘʤʠ ʤʝʪʘʣʣʦʚ, ʢʠʩʣʦʨʦʜʦʤ ʚ ʱʝʣʦʯʥʦʡ 

ʩʨʝʜʝ, ʢʠʩʣʦʨʦʜʦʤ ʠ ʦʟʦʥʦʤ ʚ ʩʨʝʜʝ  ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʦʣʫʯʘʶʪ ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʦʢʩʠʘʣʴʜʝʛʠʜʳ [1]. ʀʟ ʚʘʥʠʣʠʥʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʝʧʘʨʘʪʳ: 

ʮʠʢʣʦʚʘʣʦʥ ð ʣʝʢʘʨʩʪʚʦ, ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʧʠʱʝʚʘʨʝʥʠʝ, ʜʦʧʘʤʠʥ ð ʩʠʤʧʘʪʦʤʠʤʠʯʝʩʢʦʝ 

ʩʨʝʜʩʪʚʦ, ʵʪʘʤʠʚʘʥ ð ʫʢʨʝʧʣʷʶʱʝʝ ʠ ʩʪʠʤʫʣʠʨʫʝʱʝʝ ʩʨʝʜʩʪʚʦ, ʤʝʪʠʣʜʦʧ ð 

ʧʨʦʪʠʚʦʛʠʧʝʨʪʦʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, ʣʝʚʝʜʦʧʘ ð ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʇʨʘʢʠʥʩʦʥʘ, ʜʝʥʦʧʘʤʠʥ 

ð ʢʘʨʜʠʦʩʪʠʤʫʣʠʨʫʶʱʝʝ ʩʨʝʜʩʪʚʦ [2]. 

ʉʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʣʴʜʝʛʠʜʦʚ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʳ ʣʝʩʦʧʠʣʝʥʠʷ, 

ʦʢʦʨʢʠ, ʣʝʩʦʟʘʛʦʪʦʚʢʠ, ʦʪʭʦʜʳ ʩʫʣʴʬʠʪʥʳʭ ʠ ʩʫʣʴʬʘʥʪʥʳʭ ʱʝʣʦʭʦʚ ʠʟ ʣʠʛʥʠʥʩʦʜʝʨʞʘʱʠʭ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʚʘʨʦʯʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʅʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ 

ʦʪʭʦʜʳ ʣʝʩʦʧʠʣʝʥʠʷ, ʘ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ð ʦʪʨʘʙʦʪʘʥʥʳʝ ʱʝʣʦʢʠ ʩʫʣʴʬʘʪï ʠ ʩʫʣʴʬʠʪï 

ʮʝʣʣʶʣʦʟʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʚʘʥʠʣʠʥʘ ʠʟ ʣʠʛʥʠʥʘ ʷʚʣʷʝʪʩʷ ʦʢʠʩʣʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ 

ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʚ ʚʦʜʥʦïɦ ʝʣʦʯʥʦʡ ʩʨʝʜʝ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʜʘʚʣʝʥʠʠ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʛʠʜʨʦʢʩʠʜʘ ʤʝʜʠ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʇʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ 5ï150 ʤʠʥʫʪ ʧʨʠ 

ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʜʘʯʝ ʱʝʣʦʯʠ ʚ ʨʝʘʢʪʦʨ [3]. ɺʦʦʙʱʝ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ 

ʦʢʠʩʣʝʥʠʷ ʣʠʛʥʠʥʘ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʷʚʣʷʶʪʩʷ ʦʢʩʠʜʳ ʠ ʛʠʜʨʦʢʩʠʜʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ 

ð Cu(2), Co(3), Ag(1), Mn(4), ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʣʘʜʘʶʪ ʥʝʚʳʩʦʢʠʤ ʨʝʜʦʢʩïʧʦʪʝʥʮʠʘʣʦʤ (ʦʪ 0,15 

ʜʦ 0,35 ʚʦʣʴʪ) ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʪʘʣʠʟʘʪʦʨʳ ʥʘ ʦʩʥʦʚʝ Cu(2), 

ʧʦʩʢʦʣʴʢʫ ʤʝʜʴ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʠʡ ʨʝʜʦʢʩïʧʦʪʝʥʮʠʘʣ [4]. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʂʘʪʘʣʠʟʘʪʦʨ ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʧʨʦʧʠʪʢʠ ʩʚʝʨʭʩʰʠʪʦʛʦ ʧʦʣʠʩʪʠʨʦʣʘ ʤʘʨʢʠ 

MN270 (Purolite Inc., ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʧʦ ʚʣʘʛʦʝʤʢʦʩʪʠ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʧʨʝʢʫʨʩʦʨʘ 
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ʛʠʜʨʦʢʩʦʪʨʠʭʣʦʨʠʜʘ ʨʫʪʝʥʠʷ (Ru(OH)Cl3) ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ: ʪʝʪʨʘʛʠʜʨʦʬʫʨʘʥ + 

ʤʝʪʘʥʦʣ + ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 4:1:1 ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ [5ï6]. ʂʘʪʘʣʠʟʘʪʦʨ 

ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70 Áʉ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʠ 80 Áʉ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʤʝʩʴʶ ʝʜʢʦʛʦ ʥʘʪʨʘ 

ʠ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ. ɿʘʪʝʤ ʢʘʪʘʣʠʟʘʪʦʨ ʧʨʦʤʳʚʘʣʠ ʚʦʜʦʡ ʠ ʩʥʦʚʘ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ 85 Áʉ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʤ ʢʘʪʘʣʠʟʘʪʦʨʝ ʩʦʩʪʘʚʠʣʦ 3% [7]. 

ʈʝʘʢʮʠʶ ʦʢʠʩʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʰʝʩʪʠʷʯʝʝʯʥʦʤ ʨʝʘʢʪʦʨʝ PARR, ʩʥʘʙʞʝʥʥʦʤ 

ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʦʡ. ɺ ʨʝʘʢʪʦʨ ʚʥʦʩʠʣʠ ʥʘʚʝʩʢʫ ʣʠʛʥʠʥʘ, 5 ʤʣ ʤʣ NaOH ʠ ʥʝʦʙʭʦʜʠʤʳʡ 

ʦʙʲʝʤ ʥʠʪʨʦʙʝʥʟʦʣʘ. ʈʝʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ  ʚ ʘʪʤʦʩʬʝʨʝ ʘʟʦʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 120ï200 ÁC ʠ 

ʨʘʙʦʯʝʤ ʜʘʚʣʝʥʠʠ 3ï4 ʄʧʘ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʣʠʛʥʠʥ, ʠʟʚʣʝʯʝʥʥʳʡ ʠʟ ʦʧʠʣʦʢ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ. ʀʟʚʣʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ [8] ʧʦʩʣʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʮʝʣʣʶʣʦʟʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʚʳʭʦʜ ʣʠʛʥʠʥʘ 20,7%, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 20,8Ñ1,7% [9]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʚʳʜʝʣʝʥʥʦʛʦ ʣʠʛʥʠʥʘ ʠ ʝʛʦ ʩʨʘʚʥʝʥʠʷ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʦʙʨʘʟʮʦʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʀʂïʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 1. ʀʩʩʣʝʜʦʚʘʥʠʝ  ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂïʌʫʨʴʝïʩʧʝʢʪʨʦʤʝʪʨ IRPrestigeï

21 (Shimadzu, ʗʧʦʥʠʷ) ʩ ʜʝʣʠʪʝʣʝʤ ʧʦʪʦʢʘ, ʚʳʧʦʣʥʝʥʥʳʤ ʠʟ ʠʦʜʠʜʘ ʮʝʟʠʷ, ʠ ʧʨʦʛʨʘʤʤʥʳʤ 

ʧʘʢʝʪʦʤ IRSolution. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʦʩʥʦʚʥʳʭ ʧʠʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʣʠʛʥʠʥʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ. 

 

 

 
 

ʈʠʩʫʥʦʢ 1. ʀʂïʩʧʝʢʪʨʳ ʱʝʣʦʯʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʣʠʛʥʠʥʘ (ʢʨʘʩʥʳʡ)  

ʠ ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʦʧʠʣʦʢ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʣʠʛʥʠʥʘ (ʩʝʨʳʡ) 

 

ɼʣʷ ʣʠʛʥʠʥʦʚ ʭʘʨʘʢʪʝʨʥʳ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʛʨʫʧʧʘʤ.  

ʆʩʥʦʚʥʳʤʠ ʧʦʣʦʩʘʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 3460ï3412 ʩʤī1 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʆʅ 

ʛʨʫʧʧ), 3000ï2842 ʩʤī1 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉïʅ ʤʝʪʠʣʴʥʳʭ ʠ ʤʝʪʠʣʝʥʦʚʳʭ ʛʨʫʧʧ), 1738ï

1709 ʩʤī1 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ=ʆ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ), 1605ï1593 ʩʤī1 (ʉïʉï

ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ ʠ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ=ʆ), 1515ï1505 ʩʤī1 
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(ʉïʉ ʚʘʣʝʥʪʥʳʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʢʝʣʝʪʥʳʝ ʢʦʣʝʙʘʥʠʷ), 1470ï1460 ʩʤī1 (ʉïʅ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ), 1430ï1422 ʩʤī1 (ʉïʅ ʘʩʠʤʤʝʪʨʠʯʥʳʝ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʝʪʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ), 1370ï1365 (ʉïʅ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʤʤʝʪʨʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ), 1330ï1325 ʩʤī1 (ʩʢʝʣʝʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʠʨʠʥʛʠʣʴʥʦʛʦ ʢʦʣʴʮʘ), 

1270ï1275 ʩʤī1   (ʩʢʝʣʝʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʚʘʷʮʠʣʴʥʦʛʦ ʢʦʣʴʮʘ), 1128ï1125 ʩʤī1 (ʉïʅ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʧʣʦʩʢʦʩʪʥʳʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ,  ʉïʆ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʚʪʦʨʠʯʥʳʭ ʩʧʠʨʪʦʚ, ʉïʆïʉ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ), 1085ï1030 ʩʤī1 (ʉïʆ ʠ 

ʉïʅ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ).  

ʈʘʟʣʠʯʠʝ ʚ ʩʧʝʢʪʨʘʭ ʣʠʛʥʠʥʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʦʙʣʘʩʪʠ ʧʦʛʣʦʱʝʥʠʷ 1738ï1709 ʩʤī1 ʠ ʚ 

ʦʙʣʘʩʪʠ 1430ï1422 ʩʤī1 (ʜʣʷ ʫʢʩʫʩʥʦʢʠʩʣʦʛʦ ʣʠʛʥʠʥʘ ʭʘʨʘʢʪʝʨʥʘ ʥʘʠʙʦʣʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʵʪʠʭ ʧʦʣʦʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ). ɺ ʩʧʝʢʪʨʝ ʩʝʨʥʦʢʠʩʣʦʛʦ ʣʠʛʥʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 1605ï1593 ʩʤī1. ɺʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʣʦʩ ʚ ʦʙʣʘʩʪʠ 1128ï1125 ʩʤī1 ʚ ʫʢʩʫʩʥʦʢʠʩʣʦʤ ʠ ʩʝʨʥʦʢʠʩʣʦʤ ʣʠʛʥʠʥʘʭ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʨʠʩʫʪʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʣʠʛʥʠʥʘ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʧʨʠʤʝʥʷʣʩʷ ʪʝʨʤʦʛʘʨʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 2. ʆʥ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʨʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʟʚʝʰʝʥʥʳʡ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ ʚ ʩʪʝʧʝʥʠ 10ī7 ʛ ʦʙʨʘʟʝʮ ʧʦʤʝʱʘʣʩʷ ʥʘ 

ʪʝʨʤʦʚʝʩʳ TG 209 F1 (NETZSCH, ɻʝʨʤʘʥʠʷ), ʧʦʩʣʝ ʯʝʛʦ ʟʘʧʫʩʢʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʟʮʳ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʥʝ ʧʨʝʪʝʨʧʝʚʘʶʪ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʝʘʢʮʠʠ. ɺ ʩʘʤʦʤ ʣʠʛʥʠʥʝ 

ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ ʧʦʪʝʨʠ ʤʘʩʩʳ, ʧʝʨʚʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʪʝʨʶ ʚʣʘʛʠ, ʦʩʪʘʣʴʥʳʝ ʟʘ 

ʧʦʪʝʨʶ ʤʘʩʩʳ ʧʦʩʣʝ 300 ʦʉ.  

 

 
 

ʈʠʩʫʥʦʢ 2. ʊʝʨʤʦʛʘʨʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʛʥʠʥʘ 
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ɺʘʥʠʣʠʥ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ GCï2010 ʩ ʤʘʩʩïʩʧʝʢʪʨʦʤʝʪʨʦʤ. ɹʳʣʠ ʚʳʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ 50 Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʧʨʳʩʢʘ 260 Áʉ, ʜʘʚʣʝʥʠʝ ʛʘʟʘ 

192,9 ʢʇʘ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 20 ʤʣ/ʤʠʥ, ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ 20,6 ʩʤ/ʩʝʢ, ʚʳʜʝʨʞʠʚʘʥʠʝ 8 ʤʠʥʫʪ 

ʧʨʠ 50 Áʉ ʜʘʣʝʝ 15 ʤʠʥʫʪ ʧʨʠ 280 Áʉ, ʦʙʱʝʝ ʚʨʝʤʷ 45 ʤʠʥʫʪ. ʂʦʣʦʥʢʘ HPï1, ʜʣʠʥʘ 100,0 ʤ 

[10, 11]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ. 

 
ʊʘʙʣʠʮʘ. 

ɺʓʍʆɼ ɺɸʅʀʃʀʅɸ ɺ ʂɸʊɸʃʀʊʀʏɽʉʂʆʄ ʀ ʅɽʂɸʊɸʃʀʊʀʏɽʉʂʆʄ ʇʈʆʎɽʉʉɸʍ 

T Áʉ ɺʳʭʦʜ ʚʘʥʠʣʠʥʘ, % 

ʅʝʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 3% Ru/MN-270 

120 10 18 

160 12 21 

200 8 20 

 

ʋʤʝʥʴʰʝʥʠʝ ʚʳʭʦʜʘ ʚʘʥʠʣʠʥʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʜʘʣʴʥʝʡʰʠʤ 

ʧʨʝʚʨʘʱʝʥʠʝʤ. ʆʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʷʚʣʷʝʪʩʷ 160 Áʉ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʞʫʱʘʷʩʷ ʵʥʝʨʛʠʷ ʘʢʪʠʚʘʮʠʠ ʧʦ ʛʨʘʬʠʢʘʤ ln 

(c)=f(1/T). ɼʣʷ ʥʝʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ɽʘ ʢʘʞ = 72,623 ʢɼʞ/ʤʦʣʴ, ʜʣʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ɽʘ 

ʢʘʞ = 37,372 ʢɼʞ/ʤʦʣʴ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 3%Ru/MN270 ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʡ ʠ ʩʝʣʝʢʪʠʚʥʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʦʢʠʩʣʝʥʠʷ ʣʠʛʥʠʥʘ ʩ ʧʦʣʫʯʝʥʠʝʤ ʚʘʥʠʣʠʥʘ ʚ ʩʨʝʜʝ ʥʠʪʨʦʙʝʥʟʦʣʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ 

ʚʘʥʠʣʠʥʘ 21% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 160 Áʉ. ɼʘʥʥʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ 

ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʌʦʥʜʘ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʀʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 15-08-00245 ɸ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʭʠʤʠʠ. ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʫʪʝʤ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ, ʧʨʦʷʚʣʷʶʱʠʭ ʚʳʩʦʢʫʶ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʘʟʤʝʨʦʤ ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʯʘʩʪʠʮ; ʩʪʘʙʠʣʠʟʘʮʠʠ ʯʘʩʪʠʮ ʧʦʣʠʤʝʨʘʤʠ; 

ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʘʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ; ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ ʨʝʘʢʮʠʠ 

ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʦʥʢʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʩʠʥʪʝʟʘ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʙʣʘʛʦʨʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦ-ʟʥʘʯʠʤʳʭ ʧʨʦʮʝʩʩʦʚ 

ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʉʨʝʜʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʢʦʥʚʝʨʩʠʷ ʮʝʣʣʶʣʦʟʳ ʚ ʛʣʠʢʦʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʚ ʥʘʫʯʥʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʙʣʘʩʪʷʭ ʫʜʝʣʷʝʪʩʷ ʨʘʙʦʪʘʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʚʝʨʩʠʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʚ 

ʩʳʨʴʝ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʠ ʪʦʧʣʠʚʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʵʪʠʣʝʥï ʠ 

ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ. ɼʘʥʥʳʝ ʜʠʦʣʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʩʳʨʴʝʤ, ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ, ʵʤʫʣʴʛʘʪʦʨʦʚ, ʧʦʚʝʨʭʥʦʩʪʥʦï

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʘʥʪʠʬʨʠʟʦʚ, ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʠʥʪʝʟʘ 

ʧʦʣʠʵʬʠʨʥʳʭ ʚʦʣʦʢʦʥ ʠ ʩʤʦʣ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ ʠʣʠ ʨʫʪʝʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʠ ʢʦʥʚʝʨʩʠʶ.  
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Abstract. Creation of highly efficient catalytic systems for industrial processes is closely 

connected with the active development of modern chemistry. An increase in the efficiency of the 

catalysts can be achieved by directional formation of metal particles exhibiting high catalytic 

activity. In this connection, the problems of obtaining catalytic systems with control over the size of 

metalïcontaining particles are topical; stabilization of particles by polymers; studying the physical 

and chemical properties of such catalysts; studies of the kinetics of the reaction and the 

establishment of specific features of the mechanisms of the processes of fine organic synthesis on 

the systems obtained. The use of noble metal catalysts makes it possible to increase the selectivity 

and speed of industrially significant processes in chemical technology. Among the catalytic 

processes, one of the most important in practical and theoretical terms is the conversion of cellulose 

to glycols. Currently, more attention is being paid in the scientific and industrial fields to work 

aimed at developing effective methods for converting plant biomass into raw materials for the 

chemical and fuel industries, in particular ethylene and propylene glycol. These diols are an 

important raw material, widely used in the manufacture of pharmaceuticals, liquid fuels, 

emulsifiers, surfactants, antifreezes, grease and solvents, as well as for the synthesis of polyester 

fibers and resins. Most of the nickel or rutheniumïbased catalytic systems used in industry do not 

provide high selectivity for conversion. Using a catalyst containing Sn and Ni will improve the 

selectivity of the process and the activity of the catalyst. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʛʝʥʦʣʠʟ ʮʝʣʣʶʣʦʟʳ, ʢʦʥʚʝʨʩʠʷ, ʩʝʣʝʢʪʠʚʥʦʩʪʴ, ʧʦʣʠʦʣʳ, 

ʛʣʠʢʦʣʠ. 

 

Keywords: hydrogenolysis of cellulose, conversion, selectivity, polyols, glycols. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʭʠʤʠʠ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʫʪʝʤ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ, 

ʧʨʦʷʚʣʷʶʱʠʭ ʚʳʩʦʢʫʶ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʘʟʤʝʨʦʤ 

ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʯʘʩʪʠʮ; ʩʪʘʙʠʣʠʟʘʮʠʠ ʯʘʩʪʠʮ ʧʦʣʠʤʝʨʘʤʠ; ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦï

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʘʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ; ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ ʨʝʘʢʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʦʥʢʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʥʘ 

ʧʦʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦïʟʥʘʯʠʤʳʭ ʧʨʦʮʝʩʩʦʚ 

ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʉʨʝʜʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʢʦʥʚʝʨʩʠʷ ʮʝʣʣʶʣʦʟʳ ʚ ʛʣʠʢʦʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʚ ʥʘʫʯʥʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʙʣʘʩʪʷʭ ʫʜʝʣʷʝʪʩʷ ʨʘʙʦʪʘʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʚʝʨʩʠʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʚ 

ʩʳʨʴʝ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʠ ʪʦʧʣʠʚʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʵʪʠʣʝʥï ʠ 

ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ. ɼʘʥʥʳʝ ʜʠʦʣʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʩʳʨʴʝʤ, ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ, ʵʤʫʣʴʛʘʪʦʨʦʚ, ʧʦʚʝʨʭʥʦʩʪʥʦï

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʘʥʪʠʬʨʠʟʦʚ, ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʠʥʪʝʟʘ 

ʧʦʣʠʵʬʠʨʥʳʭ ʚʦʣʦʢʦʥ ʠ ʩʤʦʣ.  

ʎʝʣʣʶʣʦʟʘ ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʠʨʦʜʝ. 

ʋʥʠʢʘʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ 
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ʠʩʪʦʯʥʠʢ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ, ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʠʩʪʦʱʝʥʠʷ 

ʟʘʧʘʩʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʪʦʧʣʠʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʢʦʥʚʝʨʩʠʠ ʮʝʣʣʶʣʦʟʳ ʚ ʛʣʠʢʦʣʠ ð ʮʝʥʥʦʝ ʩʳʨʴʝ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʮʝʣʣʶʣʦʟʳ ʚʝʩʴʤʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳ. ʎʝʣʣʶʣʦʟʘ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚ ʤʠʨʝ ʠʩʪʦʯʥʠʢʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ. ɺ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠʨʦʜʘ ʦʙʥʦʚʣʷʝʪ 40 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʮʝʣʣʶʣʦʟʳ ʚ ʛʦʜ, ʥʝ ʙʦʣʝʝ 200 ʤʣʥ ʪʦʥʥ 

ʵʪʦʡ ʥʝʧʠʱʝʚʦʡ ʙʠʦʤʘʩʩʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʫʤʘʛʠ ʠ ʫʧʘʢʦʚʢʠ. ʈʦʩʩʠʷ ʚ ʨʘʟʚʠʪʠʠ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʦʪʩʪʘʝʪ ʦʪ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ. ʆʜʥʘʢʦ, ʧʦ 

ʤʥʝʥʠʶ ʨʷʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʤʝʥʥʦ ʜʣʷ ʈʦʩʩʠʠ ʙʠʦʪʦʧʣʠʚʦ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ 

ʫʜʘʯʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ, ʥʝ ʨʘʩʧʦʣʘʛʘʶʱʠʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤʠ ʨʝʩʫʨʩʘʤʠ ʣʝʩʥʦʡ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʙʠʦʤʘʩʩʳ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1]. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʮʝʣʣʶʣʦʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʙʠʦʤʘʩʩʳ, ʠ ʠʤʝʝʪ 

ʚʥʫʰʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʩʢʦʧʘʝʤʳʤ ʚʠʜʘʤ ʪʦʧʣʠʚʘ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʭʠʤʠʢʘʪʦʚ. ʉʦʟʜʘʥʠʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʥʘ 

ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʩʳʨʴʷ ð ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʧʝʨʝʭʦʜʘ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʮʝʣʣʶʣʦʟʳ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʠʜʨʦʢʩʠʣʴʥʳʭ 

ʛʨʫʧʧ, ʥʘʠʙʦʣʝʝ çʫʜʦʙʥʳʤè ʩʧʦʩʦʙʦʤ ʝʝ ʢʦʥʚʝʨʩʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʛʠʜʨʦʛʝʥʦʣʠʟʘ ʜʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʠʢʦʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʵʪʠʣʝʥʛʣʠʢʦʣʴ (ʕɻ), ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ (ʇɻ).  

ʕɻ ʠ ʇɻ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʩʳʨʴʝʤ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ, ʵʤʫʣʴʛʘʪʦʨʦʚ, ʇɸɺ, ʘʥʪʠʬʨʠʟʦʚ, ʩʤʘʟʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʠʥʪʝʟʘ ʧʦʣʠʵʬʠʨʥʳʭ ʚʦʣʦʢʦʥ ʠ ʩʤʦʣ, ʥʘʧʨʠʤʝʨ, 

ʧʦʣʠ(ʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪʘ) ʠ ʧʦʣʠ(ʵʪʠʣʝʥʥʘʬʪʘʣʘʪʘ). ʇʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʪʠʭ ʛʣʠʢʦʣʝʡ ʦʩʥʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ ʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʦʡ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʇɻ ʠ ʕɻ ʠʟ ʮʝʣʣʶʣʦʟʳ, ʟʘʧʘʩʳ ʢʦʪʦʨʦʡ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʵʪʠʭ ʛʣʠʢʦʣʷʭ.  

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʧʨʦʮʝʜʫʨʳ ʠ ʧʨʦʮʝʩʩʳ 

ʢʦʥʚʝʨʩʠʠ ʮʝʣʣʶʣʦʟʳ. ʋʩʠʣʠʷ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʝ 

ʥʦʚʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʩʧʠʨʪʦʚ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟ ʮʝʣʣʶʣʦʟʳ. ʇʨʷʤʦʡ ʛʠʜʨʦʛʝʥʦʣʠʟ ʮʝʣʣʶʣʦʟʳ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ (C2ïC3) ð ʧʦʣʠʦʣʳ, ʪʘʢʠʝ ʢʘʢ ʵʪʠʣʝʥʛʣʠʢʦʣʴ (ʕɻ), 

1,2ïʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ (1,2ïʇɻ) ʠ ʛʣʠʢʦʣʴ (ɻʃ), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʠ ʧʨʝʢʫʨʩʦʨʦʚ ʚ ʩʠʥʪʝʟʝ ʪʦʧʣʠʚʘ, ʩʣʦʞʥʳʭ ʧʦʣʠʵʬʠʨʦʚ ʠ ʜʨʫʛʠʭ ʜʦʙʘʚʦʢ [2]. ɺ 2006 

ʛʦʜʫ Fukuoka ʠ ʜʨʫʛʠʝ ʨʘʟʨʘʙʦʪʘʣʠ ʦʜʥʦʩʪʘʜʠʡʥʫʶ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʩʝʣʝʢʪʠʚʥʦʡ 

ʢʦʥʚʝʨʩʠʠ ʮʝʣʣʶʣʦʟʳ ʚ ʛʝʢʩʠʪʦʣʳ [3]. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʨʝʘʢʮʠʷ ʛʠʜʨʦʣʠʟʘ ʮʝʣʣʶʣʦʟʳ 

ʧʨʦʭʦʜʠʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʝʘʢʮʠʝʡ ʛʠʜʨʠʨʦʚʘʥʠʷ ʛʣʶʢʦʟʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ Pt / 

Al 2O3, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʦʡ ʢʦʥʚʝʨʩʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʝʨʜʦʛʦ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ ʚʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʳ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʤ.  

ʄʝʭʘʥʠʟʤ ʛʠʜʨʦʛʝʥʦʣʠʟʘ ʮʝʣʣʶʣʦʟʳ ʚ ʧʦʣʠʦʣʳ ʥʘ ʙʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ 

ʙʳʣ ʧʦʩʪʨʦʝʥ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʨʝʘʢʮʠʷʭ [4]. ɺʦ-ʧʝʨʚʳʭ, ʢʠʩʣʦʪʘ ʢʘʪʘʣʠʟʠʨʫʝʪ ʛʠʜʨʦʣʠʟ 

ʮʝʣʣʶʣʦʟʳ ʜʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ ʛʣʶʢʦʟʳ ʠ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ (ʨʘʩʱʝʧʣʝʥʠʝ ʩʚʷʟʝʡ ʉïʆ). 
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ɿʘʪʝʤ, ʦʣʠʛʦʩʘʭʘʨʠʜʳ ʠ ʛʣʶʢʦʟʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʩʱʝʧʣʝʥʠʶ ʩʚʷʟʝʡ CïC ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʛʣʠʢʦʣʝʚʦʛʦ ʘʣʴʜʝʛʠʜʘ. ɼʘʣʝʝ, ʧʨʦʠʩʭʦʜʠʪ ʛʠʜʨʠʨʦʚʘʥʠʝ ʛʣʠʢʦʣʝʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʩ ʧʦʤʦʱʴʶ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʮʝʣʝʚʳʝ ʧʨʦʜʫʢʪʳ 

(ʕɻ, ʇɻ, ɻʃ). ʈʘʥʝʝ ʙʳʣ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʛʠʜʨʦʛʝʥʦʣʠʟʘ ʮʝʣʣʶʣʦʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʣʣʦʚ Ni, W, Ru, Pt, Pd ʠ Cu [5ï7]. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʢʘʞʜʦʡ 

ʨʝʘʢʮʠʠ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʪʨʝʙʦʚʘʣʘʩʴ ʦʪʜʝʣʴʥʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ 

ʚʳʩʦʢʠʤ ʟʘʪʨʘʪʘʤ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʢ ʩʥʠʞʝʥʠʶ ʚʳʭʦʜʘ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘʤ 

[8ï9]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ W2C ʩ ʥʘʥʝʩʝʥʥʳʤ Ni 

ʠʣʠ ʙʝʟ ʥʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ ʙʳʣ ʧʦʣʫʯʝʥ ʵʪʠʣʝʥʛʣʠʢʦʣʴ (EG), ʘ ʥʝ ʛʝʢʩʠʪʦʣʳ 

[10ï13]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʦʡ ʚʳʭʦʜ ʕɻ (75%), ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʚʦʣʴʬʨʘʤʘ ʧʨʠ ʨʘʟʨʳʚʝ ʉïʉ ʩʚʷʟʝʡ ʚ ʛʣʶʢʦʟʝ [13]. 

ʉʦʟʜʘʥʠʝ ʫʣʴʪʨʘʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ 

ʛʠʜʨʦʛʝʥʦʣʠʟʘ  ʮʝʣʣʶʣʦʟʳ ʠ ʩʜʝʣʘʪʴ ʝʛʦ ʦʜʥʦʩʪʘʜʠʡʥʳʤ.  ʆʜʥʦʩʪʘʜʠʡʥʳʡ ʛʠʜʨʦʛʝʥʦʣʠʟ 

ʮʝʣʣʶʣʦʟʳ ʜʦ ʧʦʣʠʩʧʠʨʪʦʚ (one-pot ʧʨʦʮʝʩʩ), ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʛʝʪʝʨʦʛʝʥʥʳʭ 

ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʟʠʪʦʚ ʠʟʚʝʩʪʝʥ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʦʜʥʘʢʦ ʧʨʦʚʝʜʝʥʠʝ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʝ ʚʳʭʦʜʳ ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [14ï15]. Zhang ʠ ʜʨʫʛʠʝ ʚ ʨʘʙʦʪʘʭ [13, 16] 

ʦʧʠʩʳʚʘʶʪ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʕɻ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʚʦʣʴʬʨʘʤʘ ʢʦʥʚʝʨʩʠʷ ʮʝʣʣʶʣʦʟʳ ʜʦʩʪʠʛʘʣʘ 

100%, ʘ ʚʳʭʦʜ ʕɻ 75%. ɸʚʪʦʨʳ ʨʘʙʦʪʳ [17] ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʤʦʣʴʥʦʛʦ ʩʦʩʪʘʚʘ Ni / W / SiO2ï

Al 2O3 ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʢʦʥʚʝʨʩʠʶ ʮʝʣʣʶʣʦʟʳ ʚ ʧʦʣʠʦʣʳ. ʂʦʣʣʝʢʪʠʚʦʤ ʫʯʝʥʳʭ ʚ ʩʪʘʪʴʝ [18] 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʳʭʦʜ ʧʦʣʠʦʣʦʚ ʙʳʣ ʩʚʷʟʘʥ ʩ ʦʙʱʝʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʥʦʩʠʪʝʣʷ. ʂʨʦʤʝ 

ʪʦʛʦ ʘʚʪʦʨʳ ʦʪʤʝʪʠʣʠ ʟʘʤʝʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʚ ʨʝʘʢʮʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ  ʢʘʪʘʣʠʟʘʪʦʨʦʚ (Ru / C ʠ WO3 / C). ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ 

ʥʘ ʦʩʥʦʚʝ ʱʝʣʦʯʥʳʭ ʦʢʩʠʜʦʚ ZnO, CaO, MgO ʠ ʦʩʥʦʚʘʥʠʡ (Ca(OH)2, Ba (OH)2) [19ï21]. 

ɺ ʨʘʙʦʪʘʭ [16, 22, 23] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʜʘʞʝ ʤʘʣʝʥʴʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ Ni ʚ  W2C ʠʣʠ 

ʚ W ʢʘʪʘʣʠʟʘʪʦʨʝ ʥʘ ʦʩʥʦʚʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ (ɸʉ) ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ 

ʢʦʥʚʝʨʩʠʶ ʮʝʣʣʶʣʦʟʥʦʡ ʙʠʦʤʘʩʩʳ ʚ 1,2ïʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ. ʂʨʦʤʝ ʪʦʛʦ ʘʚʪʦʨʳ ʨʘʙʦʪʳ [1] 

ʨʘʩʩʤʦʪʨʝʣʠ ʚʦʟʤʦʞʥʳʡ ʧʫʪʴ ʨʝʘʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ NiïW2C / ɸʉ. ʆʜʥʘʢʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ NiïW2C / ɸʉ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʧʝʢʘʥʠʝ ʢʨʠʩʪʘʣʣʦʚ W2C ʚ ʭʦʜʝ ʩʠʥʪʝʟʘ 

ʢʘʪʘʣʠʟʘʪʦʨʘ [1]. ɸʚʪʦʨʳ ʨʘʙʦʪʳ [16] ʧʨʝʜʣʦʞʠʣʠ ʥʦʚʳʡ ʩʧʦʩʦʙ ʩʠʥʪʝʟʘ NiïW2C / ɸʉ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ð ʤʝʪʦʜ ʧʦʩʪʧʨʦʧʠʪʢʠ ʥʠʢʝʣʝʤ, ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ W2C. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʠʟʙʝʞʘʪʴ ʩʧʝʢʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ W2C, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʜʦʩʪʠʞʝʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʚʝʨʩʠʠ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʨʝʘʢʮʠʠ. ɸʚʪʦʨʳ 

ʨʘʙʦʪʳ [23] ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ 

ʧʦʣʠʤʝʨʥʦʡ ʧʦʜʣʦʞʢʠ ʜʣʷ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ. ɺ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [24] ʧʨʠʤʝʥʷʣʠʩʴ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʝ Ni/Pt ʢʘʪʘʣʠʟʘʪʦʨʳ ʥʘ ʦʢʩʠʜʝ 

ʘʣʶʤʠʥʠʷ ʠ ʦʢʩʠʜʝ ʮʠʨʢʦʥʠʷ. ɺ ʨʘʙʦʪʝ [19] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʘʪʘʣʠʟʘʪʦʨʳ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʤ ʚʣʘʞʥʦʡ ʧʨʦʧʠʪʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʢʦʥʚʝʨʩʠʶ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʴ, ʯʝʤ ʤʦʥʦʤʝʪʘʣʣʠʯʝʩʢʠʝ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [25] ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʚʣʠʷʥʠʝ ʘʪʦʤʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʜʠʘʧʦʟʦʥʝ 0ï0,2 Sn/Ni ʚ ʢʘʪʘʣʠʟʘʪʦʨʘʭ ʥʘ ʦʩʥʦʚʝ ʦʢʩʠʜʘ 

ʘʣʶʤʠʥʠʷ ʠʣʠ ʦʢʩʠʜʘ ʮʠʨʢʦʥʠʷ ʥʘ ʢʦʥʚʝʨʩʠʶ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʨʝʘʢʮʠʠ. ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ 210 ʦʉ ʚ ʩʨʝʜʝ ʚʦʜʦʨʦʜʘ ʧʨʠ ʚʝʣʠʯʠʥʝ ʧʘʨʮʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ 6 ʄʇʘ [25]. Guanfeng Liang ʠ ʜʨʫʛʠʝ ʚ ʩʪʘʪʴʝ [26] ʦʪʤʝʯʘʶʪ, ʯʪʦ Ni ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ 
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ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʙʳʩʪʨʦ ʜʝʟʘʢʪʠʚʠʨʫʝʪʩʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ 

ʚʳʛʦʜʥʳʤ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ [21] ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʢʘʪʘʣʠʟʘʪʦʨʳ Pt/Ni ʜʣʷ ʨʝʘʢʮʠʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʮʝʣʣʶʣʦʟʳ. ɺʦ ʚʨʝʤʷ 

ʩʠʥʪʝʟʘ ʥʘʥʦʯʘʩʪʠʮʳ Pt/Ni ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʪʠʥʦʚʦʛʦ ʩʧʣʘʚʘ ʩ ʮʝʦʣʠʪʦʤ 

[26]. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʚʣʝʢʘʝʪ ʩʠʥʪʝʟ ʥʦʚʳʭ 

ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʜʣʷ ʧʨʦʮʝʩʩʘ ʢʦʥʚʝʨʩʠʠ ʮʝʣʣʶʣʦʟʳ, ʘ ʪʘʢʞʝ ʧʦʠʩʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʦʩʠʪʝʣʷ ʜʣʷ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʌʦʥʜʘ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʀʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 15-08-00245 ɸ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ ʭʚʦʠ Pinus sylvestris, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʨʦʜʥʦʛʦ 

ʦʪʚʘʣʘ çʂʝʜʨʦʚʩʢʠʡè. ʉʧʝʮʠʬʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʫʛʦʣʴʥʦʛʦ ʦʪʚʘʣʘ ʚʳʟʳʚʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʭʚʦʠ 

P. sylvestris ð ʫʪʦʣʱʝʥʠʝ ʵʧʠʜʝʨʤʳ, ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʩʤʦʣʷʥʳʭ ʭʦʜʦʚ, ʤʝʟʦʬʠʣʣʘ, 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʮʠʣʠʥʜʨʘ, ʘ ʪʘʢʞʝ ʫʜʣʠʥʝʥʠʝ ʭʚʦʠ, ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʚʳʩʦʪʳ ʠ ʰʠʨʠʥʳ, 

ʚʦʟʨʘʩʪʘʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʠ.  

 

Abstract. The paper presents the results of the study of anatomical and morphological 

rearrangements of Pinus sylvestris needles grown in the conditions of the Kedrovsky dump. 

Specific ecological conditions of the coal dump cause various adaptive changes in the anatomical 

and morphological characteristics of the P. sylvestris needles ï thickening of the epidermis, increase 

in the area of the resin passages, mesophyll, the central cylinder, as well as elongation of the 

needles, increase in its height and width, and increase in the surface area of the needles. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʚʦʷ, ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʫʛʦʣʴʥʳʡ ʦʪʚʘʣ. 

 

Keywords: needles, anatomical signs, morphological parameters, coal dump. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʟʙʘʩʩʘ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʢʨʳʪʦʛʦ 

ʩʧʦʩʦʙʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠʟʤʝʥʷʝʪʩʷ ʣʘʥʜʰʘʬʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʟʫʶʪʩʷ ʦʪʚʘʣʳ ʚʩʢʨʳʰʥʳʭ 

ʧʦʨʦʜ. ʅʘ ʦʪʚʘʣʘʭ ʫʛʦʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʥʠʟʢʦʡ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʙʣʝʩʝʥʠʷ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʷʚʣʷʝʪʩʷ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʚ ʩʚʷʟʠ ʩʦ ʩʚʦʝʡ ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ.  

ɼʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, 

ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʘʜʝʢʚʘʪʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʫʨʙʦʵʢʦʩʠʩʪʝʤʳ. ɼʣʷ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʧʨʝʜʝʣʷʶʪ ʨʦʩʪʦʚʳʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ. ʀʟʤʝʥʝʥʠʷ ʘʥʘʪʦʤʦïʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʣʠʷʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʚʠʜʘ ʠ ʧʦʚʳʰʘʝʪ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

[1ï2].  

 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʭʚʦʠ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʛʦʣʴʥʦʛʦ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʦʨʦʜʥʦʤ ʦʪʚʘʣʝ çʖʞʥʳʡè ʫʛʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ 

çʂʝʜʨʦʚʩʢʠʡè. ʈʘʟʨʝʟ çʂʝʜʨʦʚʩʢʠʡè ʨʘʩʧʦʣʦʞʝʥ ʚ 25 ʢʤ ʩʝʚʝʨʥʝʝ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ 

(56Á32'52'' ʩ. ʰ., 86Á05'54'' ʚ. ʜ.). ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʘ Pinus sylvestris L. (ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ), ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ ʫʛʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ 

çʂʝʜʨʦʚʩʢʠʡè. ɺʦʟʨʘʩʪ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʣʷʣ 25ï30 ʣʝʪ, II ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʩ ʧʦʣʥʦʪʦʡ 0,3ï0,5.  

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ (ʭʚʦʠ) ʧʨʦʚʦʜʠʣʠ ʚ 2015ï2016 ʛʛ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʳ ʭʚʦʠ 

ʩʦʙʠʨʘʣʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ ʜʝʩʷʪʠ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ (ʩ ʜʝʩʷʪʠ ʚʝʪʚʝʡ ʩ ʥʠʞʥʝʡ ʪʨʝʪʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʨʦʥʳ) ʥʘ ʢʘʞʜʦʤ ʠʟʫʯʘʝʤʦʤ 

ʫʯʘʩʪʢʝ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 60% ʨʘʩʪʚʦʨʝ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ɼʣʷ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʝʣʘʣʠ 

ʧʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʠ ʧʦʤʝʱʘʣʠ ʠʭ ʚ ʛʣʠʮʝʨʠʥ. ʀʟʤʝʨʝʥʠʷ ʘʥʘʪʦʤʦïʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ɸʢʩʠʦʩʢʦʧï2+, ʤʦʜʝʣʴ ZEISSN HBO103 and N 

XBO75 (ɻʝʨʤʘʥʠʷ) ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ 

STATISTICA 8.0. for Windows. 

ʇʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʧʝʨʚʳʤʠ ʧʨʠʥʠʤʘʶʪ ʥʝʛʘʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʪʢʘʥʝʡ ʭʚʦʠ P. sylvestris, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ ʂʝʜʨʦʚʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. ɺ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʠ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʳ ʢʫʪʠʢʫʣʳ ʦʩʪʘʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʦ 

ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʪʦʣʱʠʥʘ ʛʠʧʦʜʝʨʤʳ ʩʥʠʞʘʣʘʩʴ ʥʘ 7ï12%, ʘ ʵʧʠʜʝʨʤʳ ð ʚʦʟʨʘʩʪʘʣʘ ʥʘ 

6ï37% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

 
 

 

http://www.bulletennauki.com/
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B5%D1%80%D0%BE%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%B4%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B7%D1%80%D0%B5%D0%B7#/maplink/0
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ʊʘʙʣʠʮʘ 1.  

ʉɽɿʆʅʅɸʗ ɼʀʅɸʄʀʂɸ ʀɿʄɽʅɽʅʀʁ ʇʆʂʈʆɺʅʓʍ ʊʂɸʅɽʁ ʍɺʆʀ P. SYLVESTRIS, 

ʇʈʆʀɿʈɸʉʊɸʖʑɽʁ ɺ ʊɽʍʅʆɻɽʅʅʓʍ ʋʉʃʆɺʀʗʍ  

ʇʆʈʆɼʅʆɻʆ ʆʊɺɸʃɸ ʈɸɿʈɽɿɸ çʂɽɼʈʆɺʉʂʀʁè  

ʇʨʠʤʝʯʘʥʠʝ: ʟʜʝʩʴ ʠ ʜʘʣʝʝ * ð ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ ʧʨʠ p<0,05 

 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʪʢʘʥʝʡ ʭʚʦʠ P. sylvestris, 

ʦʩʦʙʝʥʥʦ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ (ʊʘʙʣʠʮʘ 2).  

 
ʊʘʙʣʠʮʘ 2.  

ɿʅɸʏɽʅʀʗ ʇʃʆʑɸɼɽʁ ʊʂɸʅɽʁ ʍɺʆʀ P. SYLVESTRIS   

ʇʣʦʱʘʜʢʠ 

ʥʘʙʣʶʜʝʥʠʡ 

ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ, 

ʤʢʤ2* 103 

ʧʣʦʱʘʜʴ 

ʩʤʦʣʷʥʳʭ ʭʦʜʦʚ, 

ʤʢʤ2* 103 

ʧʣʦʱʘʜʴ 

ʤʝʟʦʬʠʣʣʘ, 

ʤʢʤ2* 103 

ʧʣʦʱʘʜʴ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʮʠʣʠʥʜʨʘ,  

ʤʢʤ2* 103 

ʠʶʥʴ 

ʢʦʥʪʨʦʣʴ 48,62Ñ2,38 2,03Ñ0,04 23,45Ñ1,02 16,03Ñ0,03 

ʦʧʳʪ 41,72Ñ1,13* 1,73Ñ0,04* 23,59Ñ1,05 13,49Ñ0,07* 

ʠʶʣʴ 

ʢʦʥʪʨʦʣʴ 45,77Ñ1,45 1,28Ñ0,01 24,17Ñ1,23 14,93Ñ0,11 

ʦʧʳʪ 52,59Ñ2,53* 1,50Ñ0,04* 28,04Ñ1,40 16,92Ñ0,33* 

ʘʚʛʫʩʪ 

ʢʦʥʪʨʦʣʴ 46,59Ñ1,27 1,02Ñ0,17 20,60Ñ1,04 16,28Ñ0,18 

ʦʧʳʪ 55,50Ñ1,05* 1,77Ñ0,01* 25,80Ñ1,05* 16,68Ñ0,59 

 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʩʨʝʜʥʝʤ ʦʪ 1,50 ʜʦ 55,50 ʤʢʤ. ʅʘʠʙʦʣʴʰʘʷ 

ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʟʥʘʯʝʥʠʷʭ ʧʣʦʱʘʜʝʡ ʩʤʦʣʷʥʳʭ ʢʘʥʘʣʦʚ ʠ ʤʝʟʦʬʠʣʣʘ. 

ʊʘʢ, ʚ ʠʶʣʝ ʜʠʘʤʝʪʨ ʩʤʦʣʷʥʳʭ ʢʘʥʘʣʦʚ ʭʚʦʠ ʩʦʩʥʳ ʧʨʝʚʳʩʠʣ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 1,2 

ʨʘʟʘ, ʚ ʘʚʛʫʩʪʝ ð ʚ 1,7 ʨʘʟʘ; ʢʣʝʪʦʢ ʤʝʟʦʬʠʣʣʘ ð ʚ 1,2 ʠ 1,3 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟʤʝʥʝʥʠʷ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʪʚʘʣʝ, ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʜʝʬʠʮʠʪʦʤ ʚʦʜʳ ʠ ʥʝʜʦʩʪʘʪʢʦʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ɸʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʭʚʦʠ P. sylvestris ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʤʝʯʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʊʘʙʣʠʮʘ. 3). ʊʘʢ, ʜʣʠʥʘ ʭʚʦʠ  ʚ 

ʠʶʥʝ ʩʥʠʞʘʣʘʩʴ ʥʘ 21%, ʚ ʠʶʣʝ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʝʝ ʫʚʝʣʠʯʝʥʠʶ ʥʘ 20% 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʟʥʘʯʝʥʠʷʭ ʧʣʦʱʘʜʠ 

ʇʣʦʱʘʜʢʠ ʥʘʙʣʶʜʝʥʠʡ 

ʚʳʩʦʪʘ 

ʢʫʪʠʢʫʣʳ, 

ʤʢʤ 

ʚʳʩʦʪʘ 

ʵʧʠʜʝʨʤʳ, 

ʤʢʤ 

ʚʳʩʦʪʘ 

ʛʠʧʦʜʝʨʤʳ, 

ʤʢʤ 

ʚʳʩʦʪʘ ʵʥʜʦʜʝʨʤʳ, 

ʤʢʤ 

ʠʶʥʴ 

ʢʦʥʪʨʦʣʴ 0,29Ñ0,07 1,59Ñ0,38 1,06Ñ0,06 2,21Ñ0,09 

ʦʧʳʪ 0,32Ñ0,05 1,69Ñ0,26 0,98Ñ0,10 2,19Ñ0,01 

ʠʶʣʴ 

ʢʦʥʪʨʦʣʴ 0,28Ñ0,12 1,45Ñ0,08 1,09Ñ0,04 2,52Ñ0,04 

ʦʧʳʪ 0,28Ñ0,12 1,97Ñ0,01* 0,96Ñ0,04* 2,49Ñ0,11 

ʘʚʛʫʩʪ 

ʢʦʥʪʨʦʣʴ 0,28Ñ0,05 1,39Ñ0,09 1,27Ñ0,12 2,29Ñ0,09 

ʦʧʳʪ 0,28Ñ0,07 1,91Ñ0,08* 1,18Ñ0,07 2,16Ñ0,07 

http://www.bulletennauki.com/
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ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʠ. ɺ ʠʶʣʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʩʠʣ ʢʦʥʪʨʦʣʴ ʥʘ 30%, ʚ ʘʚʛʫʩʪʝ ð ʥʘ 

23%. ɿʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʠ ʰʠʨʠʥʳ ʭʚʦʠ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,63 ʜʦ 1,54 ʤʤ.  
 

ʊʘʙʣʠʮʘ 3.  

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʍɺʆʀ P. SYLVESTRIS 

ʇʣʦʱʘʜʢʠ 

ʥʘʙʣʶʜʝʥʠʡ 
ʜʣʠʥʘ ʭʚʦʠ, ʤʤ 

ʚʳʩʦʪʘ ʭʚʦʠ, 

ʤʤ 

ʰʠʨʠʥʘ ʭʚʦʠ, 

ʤʤ 

ʧʣʦʱʘʜʴ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʭʚʦʠ, ʤʤ2 

ʠʶʥʴ 

ʢʦʥʪʨʦʣʴ 50,71Ñ2,00 0,66Ñ0,017 1,35Ñ0,042 157,75Ñ2,57 

ʦʧʳʪ 40,03Ñ1,61* 0,63Ñ0,023 1,27Ñ0,059 118,51Ñ5,84* 

ʠʶʣʴ 

ʢʦʥʪʨʦʣʴ 50,38Ñ1,14 0,69Ñ0,029 1,33Ñ0,049 167,69Ñ6,62 

ʦʧʳʪ 60,22Ñ1,91* 0,73Ñ0,022 1,54Ñ0,016* 218,05Ñ8,37* 

ʘʚʛʫʩʪ 

ʢʦʥʪʨʦʣʴ 60,08Ñ1,61 0,67Ñ0,021 1,29Ñ0,054 184,50Ñ3,76 

ʦʧʳʪ 60,52Ñ1,42 0,77Ñ0,017* 1,49Ñ0,049* 226,71Ñ4,14* 

 

ʅʘʰʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [3, 4] 

ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʢʫʪʠʢʫʣʳ, ʧʣʦʱʘʜʠ ʤʝʟʦʬʠʣʣʘ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʮʠʣʠʥʜʨʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʠ ʠ ʜʣʠʥʳ ʭʚʦʠ ʫ ʩʦʩʥʳ ʚ ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʝʮʠʬʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ ʫʛʦʣʴʥʦʛʦ 

ʨʘʟʨʝʟʘ çʂʝʜʨʦʚʩʢʠʡè ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʭʚʦʠ P. sylvestris ð ʫʪʦʣʱʝʥʠʝ ʵʧʠʜʝʨʤʳ, ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ 

ʩʤʦʣʷʥʳʭ ʭʦʜʦʚ, ʤʝʟʦʬʠʣʣʘ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʮʠʣʠʥʜʨʘ, ʘ ʪʘʢʞʝ ʫʜʣʠʥʝʥʠʝ ʭʚʦʠ, ʫʚʝʣʠʯʝʥʠʝ ʝʝ 

ʚʳʩʦʪʳ ʠ ʰʠʨʠʥʳ, ʚʦʟʨʘʩʪʘʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʠ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʠ 

ʢʦʣʣʦʠʜʥʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʠ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʚʳʧʦʣʥʝʥ ʥʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʘʭ ʢʨʳʩ ʣʠʥʠʠ ɺʠʩʪʘʨ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 210ï230 ʛ,  

ʠʟ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠ 4 ʛʨʫʧʧʳ (n=7): I ð ʢʦʥʪʨʦʣʴʥʘʷ, ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʤ ʧʠʱʝʚʦʤ ʠ ʚʦʜʥʦʤ ʨʘʮʠʦʥʝ; II , III  ʠ IV ð ʦʧʳʪʥʳʝ, ʢʨʳʩʘʤ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ ʚ 

ʢʦʨʤ ʜʦʙʘʚʣʷʣʠ ʡʦʜʠʜ ʢʘʣʠʷ (ʚʦ II-ʦʡ ʛʨʫʧʧʝ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 

10 ʤʛ/ʢʛ; ʚ III ʠ IV-ʦʡ ʛʨʫʧʧʘʭ ð ʚ ʢʦʣʣʦʠʜʥʦʤ ʠʟ ʨʘʩʯʝʪʘ 10 ʠ 5 ʤʛ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 30-ʩʫʪʦʯʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʠ 

ʢʦʣʣʦʠʜʥʳʤ ʡʦʜʠʜʦʤ ʢʘʣʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʑʌ ʠ  ɔï

ɻʊʌ ʚ ʢʨʦʚʠ ʠ ʩʫʧʝʨʥʘʪʘʥʪʝ ʛʦʤʦʛʝʥʘʪʘ ʧʝʯʝʥʠ ʟʘ ʩʯʝʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʵʥʟʠʤʦʚ. ɺ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʨʦʚʝʥʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʢʦʣʣʦʠʜʥʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 10 ʤʛ ʥʘ 1 ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ. ʂʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʑʌ ʠ  ɔïɻʊʌ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʢʨʦʚʠ 

ʚʦʟʨʘʩʪʘʝʪ ʥʘ 27,72 (ʨ<0,001) ʠ 74,79% (ʨ<0,001), ʚ ʩʫʧʝʨʥʘʪʘʥʪʝ ʛʦʤʦʛʝʥʘʪʘ ʧʝʯʝʥʠ ð ʥʘ 

43,89 (ʨ<0,001) ʠ 44,27% (ʨ<0,001), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦʙ ʘʢʪʠʚʘʮʠʠ ʦʙʤʝʥʘ 

ʤʦʥʦʬʦʩʬʘʪʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʨʛʠʥʘʟʳ ʚ ʧʝʯʝʥʠ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 

22,29%  (ʨ<0,01), ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʘʢʪʠʚʘʮʠʠ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ ʚ ʦʨʛʘʥʝ. 

 

Abstract. The article presents the results of the evaluation of the influence of crystalline and 

colloidal potassium iodide on the activity of enzymes in blood and liver of animals. The experiment 
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was performed on adult male rats Wistar rats weighing 210ï230 g, which formed 4 groups (n=7): I 

ð control animals were kept on standard food and water diet; II, III and IV ð experimental rats for 

30 days in a feed to balali potassium iodide kalia (in II group in the crystalline state in a daily dose 

of 10 mg/kg; III and IV groups in the colloid at the rate of 10 and 5 mg/kg, respectively). It is 

established that 30-day enrichment of feeding crystalline and colloidal potassium iodide promotes 

the catalytic activity of alkaline phosphatase and ɔïGTP in the blood and the supernatant of the 

homogenate of the liver due to the metabolic effects of enzymes. Maximum level of enzyme 

activity increases after oral intake of animals colloidal potassium iodide in a daily dose of 10 mg 

per 1 kg of live weight. Catalytic activity of alkaline phosphatase and ɔïGTP, compared with the 

control, in the blood increased by 27,72 (p<0.001) and 74,79% (p<0.001) in the supernatant of the 

homogenate of the liver ð of 43,89 (p<0,001) and 44,27% (p<0,001), respectively, indicating that 

activation of the exchange monophosphates and amino acids. The concentration of arginase in the 

liver, on the contrary, reduced by 22,29% (p<0,01), as a result of activation of protein synthesis in 

organ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʡʦʜʠʜ ʢʘʣʠʷ, ʢʨʳʩʳ, ʬʝʨʤʝʥʪʳ, ʢʨʦʚʴ, ʧʝʯʝʥʴ. 

 

Keywords: potassium iodide, rats, enzymes, blood, liver. 

 

ɺ ʦʩʥʦʚʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʫʥʢʮʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, ʜʘʞʝ ʚ 

ʛʨʘʥʠʮʘʭ ʥʦʨʤʳ, ʣʝʞʘʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʢʣʝʪʦʯʥʳʭ ʠ ʩʫʙʢʣʝʪʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʠ ʢʘʪʘʣʠʟʠʨʫʝʤʳʝ ʬʝʨʤʝʥʪʘʤʠ.  ʂʘʪʘʣʠʪʠʯʝʩʢʠʝ ʙʝʣʢʠ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʳʩʪʫʧʘʶʱʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ ʠʣʠ ʚ ʨʦʣʠ ʘʢʪʠʚʘʪʦʨʦʚ, 

ʠʣʠ ʚ ʨʦʣʠ ʠʥʛʠʙʠʪʦʨʦʚ, ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʫʨʦʚʝʥʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʝʘʢʮʠʡ, ʚ ʢʘʪʘʣʠʟʝ ʢʦʪʦʨʳʭ ʦʥʠ ʫʯʘʩʪʚʫʶʪ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [1, ʩ. 15ï16] ʤʦʜʫʣʷʮʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ, 

ʩʦʭʨʘʥʷʪʴ ʧʦʩʪʦʷʥʩʪʚʦ ʢʦʥʩʪʘʥʪʳ ʄʠʭʘʵʣʠʩʘ. ɺ ʪʦʞʝ ʚʨʝʤʷ [2, ʩ. 3] ʦʪʤʝʯʘʣʘ, ʯʪʦ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ ʚ ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʘ ʩʦʧʨʷʞʝʥʘ ʩ ʩʦʩʪʦʷʥʠʝʤ ʤʝʤʙʨʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʦʤʝʦʩʪʘʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ, ʠ ʧʦʵʪʦʤʫ ʚʝʣʠʯʠʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʪʥʳʭ ʛʨʘʥʠʮ. ʆʜʥʘʢʦ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʣʶʙʳʭ ʘʛʝʥʪʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʠʣʳ ʠ ʩʚʦʡʩʪʚ, ʧʨʦʠʩʭʦʜʷʪ ʩʜʚʠʛʠ (ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ) ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ. 

ʆʜʥʠʤ ʠʟ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʡʦʜ, 

ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʥʦ ʠ ʜʨʫʛʠʭ 

ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. ʅʘʧʨʠʤʝʨ, ʵʢʩʪʨʘʪʠʨʝʦʠʜʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʡʦʜʠʜʘ ʧʨʦʪʝʢʘʝʪ ʚ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʢʠʰʝʯʥʠʢʝ, ʞʝʣʫʜʢʝ, ʧʝʯʝʥʠ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ, ʩʣʶʥʥʳʭ ʠ ʩʣʝʟʥʳʭ ʞʝʣʝʟʘʭ, 

ʷʠʯʥʠʢʘʭ, ʪʠʤʫʩʝ, ʢʦʞʝ, ʩʫʩʪʘʚʘʭ, ʘʨʪʝʨʠʷʭ, ʢʦʩʪʷʭ ʠ ʪ. ʜ. [3]. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʡʦʜʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʢʦʨʤ, ʚ ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʡʦʜʘ, ʯʘʱʝ ʚʩʝʛʦ ʡʦʜʠʜ ʢʘʣʠʷ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʦʛʘʱʝʥʠʝ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘʤʠ 

ʡʦʜʘ ʧʦʚʳʰʘʝʪ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ, ʤʝʪʘʙʦʣʠʟʤ ʙʝʣʢʦʚ, 

ʢʠʩʣʦʨʦʜʥʫʶ ʝʤʢʦʩʪʴ ʢʨʦʚʠ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ [4ï6]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʡʦʜʘ, ʚ ʦʩʥʦʚʥʦʤ, ʠʟʫʯʝʥʳ ʥʘ 
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ʫʨʦʚʥʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʠʧʦʬʠʟʘʨʥʦïʪʠʨʝʦʠʜʥʦʡ ʩʠʩʪʝʤʳ [7ï9], ʠ ʤʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʝʛʦ 

ʜʝʡʩʪʚʠʠ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʢʣʝʪʦʢ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʠ 

ʢʦʣʣʦʠʜʥʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʠ ʧʝʯʝʥʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʕʢʩʧʝʨʠʤʝʥʪ ʚʳʧʦʣʥʝʥ ʥʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʘʭ ʢʨʳʩ ʣʠʥʠʠ ɺʠʩʪʘʨ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ. ʄʘʩʩʘ ʪʝʣʘ 

ʞʠʚʦʪʥʳʭ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 210ï230 ʛ,  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 4 ʛʨʫʧʧʳ (n=7). ɾʠʚʦʪʥʳʝ I ʛʨʫʧʧʳ 

ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʧʠʱʝʚʦʤ ʠ ʚʦʜʥʦʤ ʨʘʮʠʦʥʝ ʠ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ. ʂʨʳʩʘʤ II, 

III  ʠ IV-ʦʡ ʛʨʫʧʧ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ ʚ ʢʦʨʤ ʜʦʙʘʚʣʷʣʠ ʡʦʜʠʜ ʢʘʣʠʷ. ʇʨʝʧʘʨʘʪ ʡʦʜʘ ʚʦ II-ʦʡ 

ʛʨʫʧʧʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 10 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ; ʚ III  ʠ IV-ʦʡ ʛʨʫʧʧʘʭ ð ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʦʙʦʛʘʱʘʣʠ ʢʦʣʣʦʠʜʥʳʤ ʡʦʜʠʜʦʤ ʢʘʣʠʷ ʠʟ 

ʨʘʩʯʝʪʘ 10 ʠ 5 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʩʫʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʢʨʦʚʴ, ʧʝʯʝʥʴ) ʧʦʣʫʯʘʣʠ ʧʦʩʣʝ ʵʚʪʘʥʘʟʠʠ ʢʨʳʩ, ʢʦʪʦʨʫʶ 

ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʥʘʨʢʦʟʦʤ ʵʬʠʨʘ ʩ ʭʣʦʨʦʬʦʨʤʦʤ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʛʫʤʘʥʥʦʩʪʠ, 

ʠʟʣʦʞʝʥʥʳʭ ʚ ʜʠʨʝʢʪʠʚʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (86/609/ɽɽʉ) ʠ ʍʝʣʴʩʠʥʢʩʢʦʡ 

ʜʝʢʣʘʨʘʮʠʠ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʬʦʥ) ʠ ʯʝʨʝʟ 30 ʩʫʪʦʢ. ʕʚʪʘʥʘʟʠʶ ʧʨʦʚʦʜʠʣʠ ʫʪʨʦʤ ʩ 8 

ʜʦ 11 ʯʘʩʦʚ.  

ʇʝʯʝʥʴ ʧʝʨʬʫʟʠʨʦʚʘʣʠ ʦʭʣʘʞʜʝʥʥʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ. ɿʘʪʝʤ 

ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ ʚʳʜʝʣʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʡ 0,005ʥ Tris, 0,1ʥ Kʉl ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:100 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʑʌ ʠ ɔïɻʊʌ. ʇʦʣʫʯʝʥʥʳʡ ʛʦʤʦʛʝʥʘʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ [10ï12]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʘʨʛʠʥʘʟʳ 

ʛʦʤʦʛʝʥʘʪ ʧʝʯʝʥʠ ʛʦʪʦʚʠʣʠ ʥʘ ʦʭʣʘʞʜʝʥʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:400 

[13, ʩ. 179ï180]. ʇʣʘʟʤʫ ʢʨʦʚʠ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ 

ʛʝʧʘʨʠʥʦʤ ʢʨʦʚʠ ʧʨʠ 2000 ʦʙ/ʤʠʥ.  

ɺ ʙʠʦʤʘʪʝʨʠʘʣʝ (ʧʣʘʟʤʘ ʢʨʦʚʠ. ʩʫʧʝʨʥʘʪʘʥʪ ʛʦʤʦʛʝʥʘʪʘ ʧʝʯʝʥʠ, ʛʦʤʦʛʝʥʘʪ ʧʝʯʝʥʠ) 

ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ (ʑʌ), ɔïʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ (ɔïɻʊʌ) ʠ 

ʘʨʛʠʥʘʟʳ ʧʦ ʤʦʯʝʚʠʥʝ [13, ʩ. 179ï180], ʠʩʧʦʣʴʟʫʷ ʛʦʪʦʚʳʝ ʥʘʙʦʨʳ ʨʝʘʛʝʥʪʦʚ çʕʂʆïʩʝʨʚʠʩè, 

çɸʙʨʠʩ+è ʠ çɺʠʪʘʣ ɼʠʘʛʥʦʩʪʠʢ ʉʧʙè. ɺ ʧʝʯʝʥʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ 1 ʛ 

ʩʳʨʦʡ ʪʢʘʥʠ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ 

ʇʂ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨ çMicrosoft Excʝl ï 2003è ʠ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʦʡ 

ʧʨʦʛʨʘʤʤʳ çɹʠʦʤʝʪʨʠʷè. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ tïʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʠ ɔïʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ 

ʤʝʤʙʨʘʥʦʩʚʷʟʘʥʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ. ɺ ʧʝʯʝʥʠ ʦʥʠ  ʚʩʪʨʦʝʥʳ ʚ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʢ 

ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʪʨʘʥʩʧʦʨʪʝ ʯʝʨʝʟ ʥʠʭ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʘʪʘ 

(ʑʌ) ʠ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (ɔïɻʊʌ) [10]. ʇʨʠ ʵʪʦʤ ʦʨʛʘʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʚ ʢʨʦʚʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʩʫʜʠʪʴ ʦ ʩʦʩʪʦʷʥʠʠ 

ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ ʧʝʯʝʥʠ. 

ʆʙʦʛʘʱʝʥʠʝ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʢʨʳʩ ʡʦʜʠʜʦʤ ʢʘʣʠʷ, ʠʤʝʶʱʠʤ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ 

ʜʠʩʧʝʨʩʥʦʩʪʠ ʯʘʩʪʠʮ, ʚʣʠʷʣʦ ʥʘ ʫʨʦʚʝʥʴ ʑʌ ʠ ɔïɻʊʌ ʚ ʢʨʦʚʠ ʠ ʩʫʧʝʨʥʘʪʘʥʪʝ ʛʦʤʦʛʝʥʘʪʘ 
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ʧʝʯʝʥʠ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʛʨʘʥʠʮʳ ʥʦʨʤʳ, ʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ 

ʠʟʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʬʝʨʤʝʥʪʦʚ. 

ʊʘʢ, ʚ ʢʨʦʚʠ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʷʣʘʩʴ ʪʦʣʴʢʦ ʫ 

ʞʠʚʦʪʥʳʭ II ʠ III  ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʪʦ ʝʩʪʴ ʥʘ ʬʦʥʝ 30-ʩʫʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ per 

os ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʠ ʢʦʣʣʦʠʜʥʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 10 ʤʛ/ʢʛ (ʊʘʙʣʠʮʘ 1). 

ʇʨʠʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʑʌ ʠ ɔïɻʊʌ (ʊʘʙʣʠʮʘ 1), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʩʦʩʪʘʚʠʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦ II-ʦʡ ʛʨʫʧʧʝ 21,48 (ʨ<0,001) ʠ 32,72% (ʨ<0,05); ʚ III -ʝʡ ʛʨʫʧʧʝ ð 27,72 

(ʨ<0,001) ʠ 74,79% (ʨ<0,001).  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʡʦʜʠʜ ʢʘʣʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ  ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʩʪʠʤʫʣʠʨʦʚʘʣ ʦʙʤʝʥ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʪʨʘʥʩʧʦʨʪʫ ʬʦʩʬʘʪʘ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʢ [14] ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʛʘʤʤʘïʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ 

ʦʙʤʝʥ ʙʝʣʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʥʪʝʟ ʨʘʟʣʠʯʥʳʭ ʧʝʧʪʠʜʦʚ ʠ ʜʠʧʝʧʪʠʜʦʚ, ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʘʢʮʝʧʪʦʨʘʤʠ ɔïʛʣʫʪʘʤʠʣʴʥʦʛʦ ʦʩʪʘʪʢʘ [15]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʘʥʥʦʛʦ ʚʳʚʦʜʘ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʑʌ ʠ ɔï

ɻʊʌ ʚ ʩʫʧʝʨʥʘʪʘʥʪʝ ʛʦʤʦʛʝʥʘʪʘ ʧʝʯʝʥʠ. 

 
ʊʘʙʣʠʮʘ 1. 

ɸʂʊʀɺʅʆʉʊʔ ʌɽʈʄɽʅʊʆɺ ʇʃɸɿʄʓ ʂʈʆɺʀ (n=7), ʍÑSx 

ʇʦʢʘʟʘʪʝʣʴ 

ʋʩʣʦʚʠʷ 

ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ 

ʂʦʥʪʨʦʣʴ  

(I ʛʨʫʧʧʘ) 

ʆʧʳʪʥʳʝ ʛʨʫʧʧʳ 

II  II I IV 

ʑʌ, ɽ/ʣ 

ʬʦʥ 
83,86Ñ 

1,79 

87,28Ñ 

2,16 

87,71Ñ 

3,19 

83,00Ñ 

1,84 

ʯ/ʟ 30 ʩʫʪ 
82,43Ñ 

1,51 

100,14Ñ 

1,91***  

105,28Ñ 

2,39***  

88,00Ñ 

1,43 

ɔïɻʊʌ, ɽ/ʣ  

ʬʦʥ 
6,51Ñ 

0,59 

7,06Ñ 

0,49 

7,87Ñ 

0,78 

6,37Ñ 

0,56 

ʯ/ʟ 30 ʩʫʪ 
7,18Ñ 

0,66 

9,53Ñ 

0,35* 

12,55Ñ 

1,04***  

7,96Ñ 

0,78 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʨ<0,05; *** ð ʨ<0,001  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ I ʛʨʫʧʧʳ 

 

ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʡʦʜʠʜʘ ʢʘʣʠʷ ʧʝʨʦʨʘʣʴʥʳʤ ʧʫʪʝʤ ʚ 

ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ ʠʥʠʮʠʠʨʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʨʤʝʥʪʦʚ ʚ ʧʝʯʝʥʠ. 

ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʧʨʠʨʦʩʪʘ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʥʦʤʝʨʦʤ ʛʨʫʧʧʳ, ʩʫʪʦʯʥʦʡ ʜʦʟʦʡ 

ʧʨʝʧʘʨʘʪʘ ʠ ʩʪʝʧʝʥʴʶ ʜʠʩʧʝʨʩʥʦʩʪʠ ʯʘʩʪʠʮ. ʅʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ III -ʝʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ʊʘʙʣʠʮʘ 2). ʊʘʢ, ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʑʌ ʠ ɔïɻʊʌ ʚ ʩʫʧʝʨʥʘʪʘʥʪʝ 

ʛʦʤʦʛʝʥʘʪʘ ʧʝʯʝʥʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 43,89 (ʨ<0,001) ʠ 44,27% 

(ʨ<0,001).  

ɿʥʘʯʠʪ ʚ ʧʝʯʝʥʠ ʧʨʝʧʘʨʘʪ ʡʦʜʘ, ʧʨʦʷʚʣʷʷ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʚ 

ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʦʚʘʣ: 

ïʧʦʚʳʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ. ʀʥʜʠʢʘʪʦʨʦʤ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʩʣʫʞʠʣ 

ʬʝʨʤʝʥʪ ɔïɻʊʌ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʧʝʧʪʠʜʦʚ ʯʝʨʝʟ 

ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ ʛʝʧʘʪʦʮʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ɔïʛʣʫʪʘʤʠʣʴʥʦʛʦ ʮʠʢʣʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʬʝʨʤʝʥʪ, 

ʨʝʛʫʣʠʨʫʷ ʥʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʛʣʫʪʘʪʠʦʥʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʟʜʥʠʝ 

ʩʪʘʜʠʠ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ [15]. ʕʪʦʪ ʚʳʚʦʜ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘʤʠ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʙʝʣʢʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ [5]. ʄʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʢʨʦʚʠ ʢʨʳʩ, ʦʩʦʙʝʥʥʦ II ʠ III  
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ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ 

ʘʣʴʙʫʤʠʥʦʚ; 

ïʘʢʪʠʚʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʠʦʥʦʚ 

ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ ʩ ʫʯʘʩʪʠʝʤ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʝʯʝʥʠ, 

ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʤʦʥʦʬʦʩʬʘʪʦʚ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʭʦʜʝ ʠʭ 

ʧʨʝʚʨʘʱʝʥʠʡ [10]. 

 

ʊʘʙʣʠʮʘ 2. 

 ɸʂʊʀɺʅʆʉʊʔ ʌɽʈʄɽʅʊʆɺ ʇɽʏɽʅʀ (n=7), ʍÑSx 

ʇʦʢʘʟʘʪʝʣʴ 

ʋʩʣʦʚʠʷ 

ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ 

ʂʦʥʪʨʦʣʴ  

(I ʛʨʫʧʧʘ) 

ʆʧʳʪʥʳʝ ʛʨʫʧʧʳ 

II  II I IV 

ʥʘ 1 ʛ ʩʳʨʦʡ ʪʢʘʥʠ  

ʑʌ, ɽ/ʣ  

ʬʦʥ 
1225,43Ñ 

60,33 

1293,00Ñ 

47,31 

1292,71Ñ 

65,37 

1329,86Ñ 

78,86 

ʯ/ʟ 30 ʩʫʪ 
1181,29Ñ 

49,20 

1505,43Ñ 

55,23*** 

1699,71Ñ 

35,24*** 

1401,71Ñ 

60,68* 

ɔïɻʊʌ, ɽ/ʣ 

ʬʦʥ 
650,71Ñ 

41,71 

625,71Ñ 

45,56 

606,43Ñ 

52,51 

553,86Ñ 

60,54 

ʯ/ʟ 30 ʩʫʪ 
639,57Ñ 

55,82 

885,57Ñ 

47,01* 

922,71Ñ 

37,52*** 

788,29Ñ 

38,11 

ɸʨʛʠʥʘʟʘ, 

ʤʢʤʦʣʴ 

ʤʦʯʝʚʠʥʳ 

ʬʦʥ 
11234,10Ñ 

301,89 

10989,00Ñ 

241,09 

10702,10Ñ 

290,19 

10535,00Ñ 

279,20 

ʯ/ʟ 30 ʩʫʪ 
10715,70Ñ 

407,96 

8656,14Ñ 

305,59** 

8326,57Ñ 

411,68**  

10565,70Ñ 

331,52 

ʇʨʠʤʝʯʘʥʠʝ: * ð  ʨ<0,05; ** ð ʨ<0,01;  *** ð ʨ<0,001  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ I ʛʨʫʧʧʳ 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʙʝʣʦʢʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʡʦʜʠʜʘ ʢʘʣʠʷ ʥʘ ʢʣʝʪʢʠ 

ʧʝʯʝʥʠ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʚ ʝʝ ʛʦʤʦʛʝʥʘʪʝ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʘʨʛʠʥʘʟʳ, ʢʦʪʦʨʳʡ 

ʢʘʪʘʣʠʟʠʨʫʝʪ ʟʘʚʝʨʰʘʶʱʫʶ ʨʝʘʢʮʠʶ ʦʨʥʠʪʠʥʦʚʦʛʦ ʮʠʢʣʘïʨʘʩʧʘʜʘ ʘʨʛʠʥʠʥʘ ʜʦ ʦʨʥʠʪʠʥʘ ʠ 

ʤʦʯʝʚʠʥʳ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʨʛʠʥʘʟʳ ʫʤʝʥʴʰʘʣʘʩʴ ʚ ʛʦʤʦʛʝʥʘʪʝ ʧʝʯʝʥʠ ʫ ʢʨʳʩ II ʠ III  ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ. ʄʘʢʩʠʤʘʣʴʥʦ ʫʨʦʚʝʥʴ ʬʝʨʤʝʥʪʘ ʩʥʠʞʘʣʩʷ ʥʘ ʬʦʥʝ 30-ʩʫʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ 

ʢʦʣʣʦʠʜʥʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 10 ʤʛ/ʢʛ. ʋʙʳʣʴ ʘʨʛʠʥʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 

(ʊʘʙʣʠʮʘ 2), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 22,29%  (ʨ<0,01).  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʝʥʳ ʥʘʤʠ ʨʘʥʝʝ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʨʦʚʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ per os ʢʦʣʣʦʠʜʥʦʛʦ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʚ 

ʩʫʪʦʯʥʦʡ ʜʦʟʝ 10 ʤʛ/ʢʛ ʩʥʠʞʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʠʥʳ [5, ʩ. 34ï38]. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʙʳʣʴ ʢʘʨʙʘʤʠʜʘ ʙʳʣʘ ʨʝʟʫʣʴʪʘʪʦʤ ʫʤʝʥʴʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʘʨʛʠʥʘʟʳ ʚ 

ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ ʧʝʯʝʥʠ. ɺʦʟʤʦʞʥʦ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ 

ʩʣʫʞʠʣʦ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʛʝʧʘʪʦʮʠʪʳ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

[16] ʤʥʦʛʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʬʝʨʤʝʥʪʘ ʠʣʠ ʫʯʘʩʪʚʫʶʪ 

ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʛʠʜʨʦʣʠʟʘ. 

ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʦʛʘʱʝʥʠʝ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʢʦʣʣʦʠʜʥʳʤ 

ʡʦʜʠʜʦʤ ʢʘʣʠʷ  ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 5 ʤʛ/ʢʛ ʤʝʥʝʝ ʚʩʝʛʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ  ʚ 

ʢʨʦʚʠ ʠ ʩʫʧʝʨʥʘʪʘʥʪʝ ʛʦʤʦʛʝʥʘʪʘ ʧʝʯʝʥʠ (ʊʘʙʣʠʮʳ 1, 2). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 30-ʩʫʪʦʯʥʦʝ ʦʙʦʛʘʱʝʥʠʝ 

ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʠ ʢʦʣʣʦʠʜʥʳʤ ʡʦʜʠʜʦʤ ʢʘʣʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʑʌ ʠ  ɔïɻʊʌ ʚ ʢʨʦʚʠ ʠ ʩʫʧʝʨʥʘʪʘʥʪʝ 

ʛʦʤʦʛʝʥʘʪʘ ʧʝʯʝʥʠ ʟʘ ʩʯʝʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʵʥʟʠʤʦʚ. ɺ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʫʨʦʚʝʥʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʳʭ ʢʦʣʣʦʠʜʥʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 10 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ. ʇʨʠ ʵʪʦʤ 

ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʑʌ ʠ  ɔïɻʊʌ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʢʨʦʚʠ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 

27,72 (ʨ<0,001) ʠ 74,79% (ʨ<0,001), ʚ ʩʫʧʝʨʥʘʪʘʥʪʝ ʛʦʤʦʛʝʥʘʪʘ ʧʝʯʝʥʠ ð ʥʘ 43,89 (ʨ<0,001) ʠ 

44,27% (ʨ<0,001), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦʙ ʘʢʪʠʚʘʮʠʠ ʦʙʤʝʥʘ ʤʦʥʦʬʦʩʬʘʪʦʚ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʨʛʠʥʘʟʳ ʚ ʧʝʯʝʥʠ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 22,29%  (ʨ<0,01), 

ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʘʢʪʠʚʘʮʠʠ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ ʚ ʦʨʛʘʥʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʠʨʦʬʠʣʷʨʠʦʟ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʪʨʘʥʩʤʠʩʩʠʚʥʳʤ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ, ʤʝʜʣʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ, ʜʣʠʪʝʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʠʥʘʥʪʨʦʧʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ. ʀʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʩʦʙʘʢ ʚ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʦʯʘʛʘʭ ʷʚʣʷʶʪʩʷ ʢʦʤʘʨ.r ʆʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʜʠʨʦʬʠʣʷʨʠʦʟ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʩʢʦʧʠʷ ʢʨʦʚʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʠ ʢʨʘʩʠʪʝʣʷʤʠ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʵʬʬʝʢʪʠʚʝʥ ʪʦʣʴʢʦ ʥʘ ʩʪʘʜʠʠ ʮʠʨʢʫʣʷʮʠʠ ʤʠʢʨʦʬʠʣʷʨʠʡ ʚ ʚʝʥʦʟʥʦʤ ʨʫʩʣʝ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ.  

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ, ʚ ʪ. ʯ. ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ, ʜʠʘʛʥʦʩʪʠʢʠ ʜʠʨʦʬʠʣʷʨʠʦʟʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʠʥʚʘʟʠʠ. ʊʝʩʪ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʳʩʪʨʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʦʜʥʦʩʪʘʜʠʡʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʛʝʥʘ Dirofilaria 

immitis. ʀʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʫʯʘʷʭ ʥʠʟʢʦʡ ʤʠʢʨʦʬʠʣʷʨʝʤʠʠ ʚ ʚʝʥʦʟʥʦʤ ʨʫʩʣʝ, 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʥʘ ʜʠʨʦʬʠʣʷʨʠʦʟ ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʠ ʚ ʩʣʫʯʘʷʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʥʘ Dirofilaria immis 99,5% ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ð 94,5%. 
 
Abstract. Dirofilariosis refers to a group of diseases characterized by transmissible 

transmission, slow development, prolonged course and the formation of synanthropic and natural 

foci. The source of infection of dogs in synanthropic foci are mosquitoes. The generally accepted 

method of research on dirofilariosis is microscopy of blood with different reagents and dyes. This 

method is effective only in the circulation step microfilaria in venous blood of animals. 

For accurate and differential diagnosis of diofilariosis, immunochromatographic test systems 

are used for rapid analysis of infestation. The test is intended for fast, high-quality, one-step 

detection of the antigen Dirofilaria immitis. 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

58 

 

 

 

 

 

 

 

The test should be used in cases of low microfilaremia in venous blood, negative results of 

blood tests on dirofilariosis the presence of clinical signs of disease in animals and in cases of 

differential diagnosis indicators specificity for Dirofilaria immis 99,5% and sensitivity ð 94.5%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʨʦʬʠʣʷʨʠʦʟ, ʩʝʨʜʝʯʥʳʝ ʛʝʣʴʤʠʥʪʳ ʩʦʙʘʢ, ʵʧʠʟʦʦʪʦʣʦʛʠʷ, 

ʤʠʢʨʦʬʠʣʷʨʠʠ, ʠʥʚʘʟʠʨʦʚʘʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ, ʛʦʨʦʜʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ, 

ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ, ʠʤʤʫʥʦʩʪʨʠʧ. 

 

Keywords: Dirofilyariosis, heartworm in dogs, epizootiology, microfilariae, the invasion of 

susceptible animals, urban area, immunochromatographic test system, immunological strip. 
 
 

ɺʚʝʜʝʥʠʝ 

ɼʠʨʦʬʠʣʷʨʠʦʟ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʥʝʤʘʪʦʜʘʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʪʨʘʥʩʤʠʩʩʠʚʥʳʤ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ, ʤʝʜʣʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʜʣʠʪʝʣʴʥʳʤ 

ʪʝʯʝʥʠʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʠʩʘʥʦ ʙʦʣʝʝ 27 ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʫ ʜʠʨʦʬʠʣʷʨʠʡ, ʥʦ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʣʷ ʚʝʪʝʨʠʥʘʨʠʠ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʚʠʜʳ ð Dirofilaria  immitis ʠ Dirofilaria  repens. 

ʉʨʝʜʠ ʛʝʣʴʤʠʥʪʦʟʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʈʦʩʩʠʠ, ʜʠʨʦʬʠʣʷʨʠʦʟ ʥʝ ʟʘʥʠʤʘʝʪ 

ʣʠʜʠʨʫʶʱʝʛʦ ʤʝʩʪʘ, ʦʜʥʘʢʦ ʥʘʙʣʶʜʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚʳʷʚʠʣʠ ʩʪʦʡʢʫʶ ʪʝʥʜʝʥʮʠʶ ʢ 

ʨʘʩʰʠʨʝʥʠʶ ʛʨʘʥʠʮ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʦʥʦʟʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ 

ʩʦʙʘʢ, ʢʦʰʝʢ ʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʣʶʜʝʡ. 

ʀʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʩʰʠʨʝʥʠʠ ʘʨʝʘʣʘ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʠʛʨʘʝʪ ʘʜʘʧʪʘʮʠʷ 

ʤʠʢʨʦʬʠʣʷʨʠʡ ʢ ʨʘʟʥʳʤ ʚʠʜʘʤ ʢʦʤʘʨʦʚ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ ʥʘʩʝʢʦʤʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʯʥʳʭ ʩʪʘʜʠʡ ʢ ʨʘʟʚʠʪʠʶ ʧʨʠ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ; ʦʛʨʘʥʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʪ ʛʥʫʩʘ, ʘ 

ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʘʨʩʝʥʘʣ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʥʝʪʦʢʩʠʯʥʳʭ ʘʥʪʛʝʣʴʤʠʥʪʠʢʦʚ ʧʨʦʪʠʚ 

ʜʠʨʦʬʠʣʷʨʠʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʦʯʘʛʦʚ 

ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʧʣʦʪʦʷʜʥʳʭ, ʘ ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʟʘʙʦʣʝʚʘʥʠʷ ʜʘʥʥʳʤ ʛʝʣʴʤʠʥʪʦʟʦʤ 

ʯʝʣʦʚʝʢʘ [1, ʩ. 39ï40]. 

ʅʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʥʘʥʪʨʦʧʥʳʝ ʠ ʧʨʠʨʦʜʥʳʝ ʦʯʘʛʠ, ʛʜʝ 

ʟʘʨʘʞʝʥʥʦʩʪʴ  ʞʠʚʦʪʥʳʭ ʚʳʰʝ, ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʳʭ. ʀʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʢʦʤʘʨʦʚ ʚ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʦʯʘʛʘʭ ʷʚʣʷʶʪʩʷ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʜʠʨʦʬʠʣʷʨʠʦʟʦʤ ʩʦʙʘʢʠ, ʨʝʞʝ ʢʦʰʢʠ, ʚ 

ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʘʭ ð ʚʦʣʢʠ, ʣʠʩʳ, ʭʦʨʴʢʠ ʠ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Canidae ʠ 

Felidae, ʫ ʢʦʪʦʨʳʭ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʟʘʨʘʞʝʥʠʷ, ʦʪʨʦʞʜʝʥʥʳʝ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ 

ʤʠʢʨʦʬʠʣʷʨʠʠ ʮʠʨʢʫʣʠʨʫʶʪ ʜʦ 2,5 ʣʝʪ. ʇʝʨʝʜʘʯʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʦʤʘʨʘʤʠ ʧʣʦʪʦʷʜʥʳʤ ʠ 

ʯʝʣʦʚʝʢʫ ʥʘʯʠʥʘʝʪʩʷ ʩʧʫʩʪʷ 2ï3 ʥʝʜʝʣʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʢʦʤʘʨʦʚ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʭ ʘʢʪʠʚʥʦʩʪʠ [2, ʩ. 58]. 

ɼʘʥʥʳʡ ʛʝʣʴʤʠʥʪʦʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ 53 ʩʫʙʲʝʢʪʘʭ ʈʌ ʠ ʧʨʦʜʦʣʞʘʝʪ ʧʨʦʜʚʠʛʘʪʴʩʷ ʚ 

ʙʦʣʝʝ ʩʝʚʝʨʥʳʝ, ʥʝʵʥʜʝʤʠʯʥʳʝ ʧʦ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʨʘʡʦʥʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʘʢʪʠʚʥʳʤ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʦʙʘʢ, ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʫʯʘʩʪʠʚʰʠʤʠʩʷ ʩʣʫʯʘʷʤʠ ʚʳʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ 

ʛʝʣʴʤʠʥʪʦʟʘ ʚʨʘʯʘʤʠ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʠ ʧʨʠʟʥʘʥʠʝʤ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʥʦʚʳʤ ʟʦʦʥʦʟʦʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ [3, ʩ. 1297]. 

ɹʦʣʝʝ ʨʘʥʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʨʘʞʝʥʥʦʩʪʴ ʜʦʤʘʰʥʠʭ ʩʦʙʘʢ ʩʦʩʪʘʚʣʷʣʘ 19,5% ʚ 2008 ʛ. ɿʘ ʩʯʝʪ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ 
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ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʟʘʙʦʣʝʚʘʥʠʝ 

ʩʦʙʘʢ ʜʠʨʦʬʠʣʷʨʠʦʟʦʤ ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʜʦ 11% ʚ 2010 ʛ. [4, ʩ. 201]. 

ɺ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʈʌ ʦʪʤʝʯʘʝʪʩʷ ʧʦʨʘʞʝʥʥʦʩʪʴ ʩʦʙʘʢ ʜʦ 30%. 

 

ʎʝʣʠ  ʠ ʟʘʜʘʯʠ 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʧʦʨʘʞʝʥʠʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʜʠʨʦʬʠʣʷʨʠʦʟʦʤ 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʠʢʨʦʬʠʣʷʨʠʡ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʦʨʘʞʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʠʥʚʘʟʠʨʦʚʘʥʠʷ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʩʝ ʚʦʩʧʨʠʠʤʯʠʚʳʝ 

ʞʠʚʦʪʥʳʝ ʧʦʜʣʝʞʘʱʠʝ ʚʳʚʦʟʫ ʟʘ ʧʨʝʜʝʣʳ ʩʫʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʞʠʚʦʪʥʳʝ ð ʫʯʘʩʪʥʠʢʠ 

ʚʳʩʪʘʚʦʢ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʣʦ ʚ 2012 ʛ. ʩʥʠʟʠʪʴ ʧʦʨʘʞʝʥʥʦʩʪʴ ʜʦʤʘʰʥʠʭ ʩʦʙʘʢ ʜʦ 5,3%. 

ʅʘ ʵʪʦ ʧʦʚʣʠʷʣʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʯʘʛʝ ʠʥʚʘʟʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʤʘʨʦʚ ʠ ʧʦʧʫʣʷʮʠʠ ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ ʠ ʜʨʫʛʠʭ 

ʧʣʦʪʦʷʜʥʳʭ [5, ʩ.113]. 

 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʞʠʚʦʪʥʳʝ ʠʣʠ ʠʭ ʢʨʦʚʴ, 

ʜʦʩʪʘʚʣʷʝʤʳʝ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʠʢʨʦʩʢʦʧʠʷ ʥʘʪʠʚʥʳʭ ʠ 

ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʂʥʦʪʪʫ ʤʘʟʢʦʚ ʢʨʦʚʠ ʧʦʜ ʨʘʟʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ. 

ɼʣʷ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʠʤʝʥʷʣʩʷ ʪʨʠʥʦʢʫʣʷʨʥʳʡ ʤʠʢʨʦʩʢʦʧ ʄʠʢʨʦʤʝʜ 3 ʚʘʨ. 3ï20. 

ʄʠʢʨʦʩʢʦʧ ʨʘʩʩʯʠʪʘʥ ʥʘ ʜʣʠʥʫ ʪʫʙʫʩʘ çʙʝʩʢʦʥʝʯʥʦʩʪʴè, ʦʙʲʝʢʪʠʚʳ ʩʪʘʥʜʘʨʪʘ DIN, 

ʧʘʨʬʦʢʘʣʴʥʘʷ ʚʳʩʦʪʘ ʦʙʲʝʢʪʠʚʦʚ 45 ʤʤ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʧʨʠʤʝʥʷʣʩʷ ʚʠʜʝʦʦʢʫʣʷʨ ToupCam 5.1 MP ʩ 

ʮʠʬʨʦʚʦʡ CMOS (ʂʄʆʇ) ʢʘʤʝʨʦʡ ʥʘ ʙʘʟʝ ʩʝʥʩʦʨʘ Aptina MT9T001. 

ɼʣʷ ʜʠʬʬʨʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʤʝʥʷʣʠʩʴ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʩʪï

ʩʠʩʪʝʤʳ, ʧʨʦʠʟʚʦʜʩʪʚʘ Asan Farm., ʂʦʨʝʷ.   

 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ 

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʦʙʨʘʱʝʥʠʡ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ çɸʚʝʨʩVetè ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʠʨʦʬʠʣʷʨʠʦʟ ʚʦʟʥʠʢʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʨʘʩʰʠʨʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ʥʘ ʜʘʥʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʯʪʦ ʠ ʩʪʘʣʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ. ʂ ʵʪʦʤʫ 

ʦʪʥʦʩʠʪʩʷ ʤʠʢʨʦʩʢʦʧʠʷ ʤʠʢʨʦʬʠʣʷʨʠʡ ʚ ʥʘʪʠʚʥʦʤ ʤʘʟʢʝ ʢʨʦʚʠ, ʢʦʛʜʘ ʤʠʢʨʦʬʠʣʷʨʠʠ 

ʘʢʪʠʚʥʦ ʜʚʠʛʘʶʪʩʷ ʠ ʠʭ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʪʴ. ʇʦʜʚʠʞʥʳʝ ʣʠʯʠʥʢʠ ʧʘʨʘʟʠʪʘ ʟʘʤʝʪʥʳ ʧʦ ʠʭ 

ʘʢʪʠʚʥʦʤʫ ʜʚʠʞʝʥʠʶ ʤʝʞʜʫ ʵʨʠʪʨʦʮʠʪʘʤʠ. ʕʪʦʪ ʤʝʪʦʜ ʜʘʝʪ ʥʘʜʝʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʦʣʴʢʦ 

ʧʨʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ (ʈʠʩʫʥʦʢ 1).  

ʅʝʜʦʩʪʘʪʢʘʤʠ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ: ʪʨʫʜʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʧʨʠ 

ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ, ʧʨʠ ʤʘʣʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʤʠʢʨʦʬʠʣʷʨʠʡ ʠ ʙʳʩʪʨʦʝ 

ʚʳʩʳʭʘʥʠʝ ʩʚʝʞʝʛʦ ʤʘʟʢʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʈʠʩʫʥʦʢ 1. ʄʠʢʨʦʬʠʣʷʨʠʠ ʚ ʥʘʪʠʚʥʦʤ ʤʘʟʢʝ (ʫʚʝʣ. ʭ 10) 

 

ʉʣʝʜʫʶʱʠʤ, ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ, ʤʝʪʦʜʦʤ ʧʨʠʤʝʥʷʝʤʳʤ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʂʥʦʪʪʘ (ʈʠʩʫʥʦʢ 2). ʄʝʪʦʜ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʩ ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʠʥʘ, ʟʘʪʝʤ ʝʛʦ 

ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ ʠ ʦʩʘʜʦʢ ʦʢʨʘʰʠʚʘʶʪ ʤʝʪʠʣʝʥʦʚʳʤ ʩʠʥʠʤ, ʚʳʩʫʰʠʚʘʶʪ ʠ ʤʠʢʨʦʩʢʦʧʠʨʫʶʪ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʬʠʣʷʨʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʥʘ ʜʠʨʦʬʠʣʷʨʠʦʟ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ, ʧʦ 

ʜʘʥʥʳʤ ɽʩʘʫʣʦʚʦʡ ʅ. ɺ., ɸʢʙʘʝʚʘ ʄ. ʐ., ɼʘʚʳʜʦʚʦʡ ʆ. ɽ. (2008), ʩʦʩʪʘʚʣʷʝʪ 85ï93% [6, ʩ. 

32].  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʠʤ ʤʝʪʦʜʘʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, 

ʢʦʪʦʨʫʶ ʧʨʠʤʝʰʠʚʘʶʪ ʢ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ, ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ ʠ ʦʩʘʜʦʢ ʠʩʩʣʝʜʫʶʪ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ. ʇʨʠ ʵʪʦʤ ʣʠʯʠʥʢʠ ʧʦʛʠʙʘʶʪ, ʠ ʠʭ ʙʳʚʘʝʪ ʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʤʘʪʝʨʠʘʣʝ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʠʢʨʦʬʠʣʷʨʠʤʠʠ ʚ ʢʨʦʚʝʥʦʩʥʦʤ ʨʫʩʣʝ ʵʪʠ ʤʝʪʦʜʳ ʜʘʶʪ ʣʦʞʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪʩʷ ʧʦʜ ʩʦʤʥʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʘʥʘʤʥʝʟʝ. 

ʕʪʦ ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʫʯʘʷʭ ʩʝʟʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʦʙʘʢ (ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ) ʥʘ ʜʘʯʘʭ, 

ʯʘʩʪʥʳʭ ʜʦʤʘʭ, ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʪ.ʧ., ʢʦʛʜʘ ʚʣʘʜʝʣʝʮ ʥʝ ʟʘʤʝʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʞʠʚʦʪʥʦʛʦ ʠ ʩʪʘʜʠʷ ʤʠʢʨʦʬʠʣʷʨʝʤʠʠ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʣʦʚʦʟʨʝʣʫʶ 

ʩʪʘʜʠʶ ʛʝʣʴʤʠʥʪʘ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʚ ʧʦʣʦʩʪʷʭ ʩʝʨʜʮʘ ʠ ʘʦʨʪʳ. 
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ʈʠʩʫʥʦʢ 2. ʄʠʢʨʦʬʠʣʷʨʠʷ ʚ ʢʨʦʚʠ (ʦʢʨʘʩʢʘ ʧʦ ʂʥʦʪʪʫ, ʫʚʝʣ. ʭ 40) 

 

 

ɺ ʵʪʦʡ ʩʪʘʜʠʠ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʣʴʥʦʝ ʠʩʪʦʱʝʥʠʝ ʥʘ ʬʦʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʘʧʧʝʪʠʪʘ, ʧʦʚʳʰʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʦʯʝʥʴ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʙʝʩʩʠʤʧʪʦʤʥʳʡ 

ʢʘʰʝʣʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʥʘ ʥʘʣʠʯʠʝ ʤʠʢʨʦʬʠʣʷʨʝʤʠʠ ʚ ʚʝʥʦʟʥʦʤ ʨʫʩʣʝ ʜʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ.  

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ ʥʘ ʜʠʨʦʬʠʣʷʨʠʦʟ ʧʨʠʤʝʥʷʣʠʩʴ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʠʣʠ 

ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʩʦʙʘʢ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩ ʵʪʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʙʝʩʧʨʠʙʦʨʥʳʝ ʪʝʩʪïʩʠʩʪʝʤʳ ʜʣʷ ʵʢʩʧʨʝʩʩïʘʥʘʣʠʟʘ ʠʥʚʘʟʠʠ. ʊʝʩʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʳʩʪʨʦʛʦ, 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʦʜʥʦʩʪʘʜʠʡʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʛʝʥʘ ʜʠʨʦʬʠʣʷʨʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʪʚʝʨʜʦʛʦ ʥʦʩʠʪʝʣʷ ʩ ʠʤʤʦʙʠʣʠʟʠʨʦʚʘʥʥʳʤʠ ʥʘ ʥʠʭ 

ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʘʥʪʠʪʝʣʘʤʠ, ʦʜʥʠ ʠʟ ʢʦʪʦʨʳʭ, ʷʚʣʷʶʪʩʷ ʢʦʥʲʶʛʘʪʦʤ, ʜʨʫʛʠʝ, ʚʪʦʨʠʯʥʳʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʠʢʩʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʇʦ ʤʥʝʥʠʶ C. Genchi, L. Venco, M. Genchi (2007), ʧʦʜʦʙʥʳʝ ʪʝʩʪïʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʜʠʨʦʬʠʣʷʨʠʦʟʘ, ʧʦʩʢʦʣʴʢʫ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ (ʜʦ 100%) ʠ 100%-ʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ [7, ʩ. 135]. 

ʇʨʦʚʝʜʝʥʠʝ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʣʦ ʚ ʩʣʝʜʫʶʱʝʤ: ʢʘʧʣʶ ʢʨʦʚʠ 

ʚʥʦʩʠʣʠ ʚ ʣʫʥʢʫ ʠʤʤʫʥʦʩʪʨʠʧʘ, ʚ ʧʨʠʩʫʪʩʪʚʠʝ ʘʥʪʠʛʝʥʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʢʦʥʲʶʛʘʪ 

ʩʚʷʟʳʚʘʣʩʷ ʩ ʥʠʤ, ʬʦʨʤʠʨʫʷ ʢʦʤʧʣʝʢʩ ʘʥʪʠʛʝʥïʘʥʪʠʪʝʣʦ. ʇʦʣʫʯʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʤʠʛʨʠʨʫʝʪ ʧʦ ʢʘʧʠʣʣʷʨʘʤ ʤʝʤʙʨʘʥʳ, ʠ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  ʩ ʚʪʦʨʠʯʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ 
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ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʟʦʥʝ çʊè ʠʤʤʫʥʦʩʪʨʠʧʘ ʩ ʧʦʷʚʣʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʢʨʘʰʝʥʥʦʡ ʧʦʣʦʩʳ, 

ʫʢʘʟʳʚʘʶʱʝʡ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʘ. ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ 

ʦʢʨʘʰʝʥʥʦʡ ʧʦʣʦʩʳ ʚ ʟʦʥʝ çʊè ʥʝ ʦʪʤʝʯʘʣʦʩʴ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʩʪʳ Asan Easy Test 

Heartworm (ʧʨʦʠʟʚʦʜʩʪʚʘ Asan Farm., ʂʦʨʝʷ) ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʥʘ Dirofilaria 

immis 99,5% ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ð 94,5%. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʩʦʩʪʦʷʣʦ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ çʩʢʨʳʪʦʡè ʠʥʚʘʟʠʠ, ʘ ʧʨʠ 

ʥʘʣʠʯʠʠ ʤʠʢʨʦʬʠʣʷʨʝʤʠʠ ʫ ʩʦʙʘʢ ð ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚʠʜʘ ʚʦʟʙʫʜʠʪʝʣʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʪʝʩʪïʩʠʩʪʝʤ ʜʘʁʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ Dirofillaria immitis 

ʚ 90% ʩʣʫʯʘʝʚ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʫ ʩʦʙʘʢ ʠ ʧʦʣʫʯʝʥʠʠ 

ʣʦʞʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ.  

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʘʪʴ ʦʰʠʙʢʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʢʦʪʦʨʳʝ ʫʚʦʜʷʪ ʚ ʣʦʞʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʜʝʣʘʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʢʣʶʯʝʥʠ ̫ ʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʥʘʟʥʘʯʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʣʘʙʦʨʘʪʦʨʥʳʤ ʢʦʥʪʨʦʣʝʤ ʟʘ ʩʪʝʧʝʥʴʶ 

ʩʥʠʞʝʥʠʷ ʠʥʚʘʟʠʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ. 

ʊʘʢ ʢʘʢ ʧʨʠ ʧʦʣʦʚʦʟʨʝʣʦʡ ʩʪʘʜʠʠ ʪʝʯʝʥʠʷ ʜʠʨʦʬʠʣʷʨʠʦʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʨʜʝʯʥʫʶ ʤʳʰʮʫ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʝʨʜʝʯʥʳʝ 

ʪʨʦʧʦʥʠʥʳ (ʪʨʦʧʦʥʠʥ I) ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʨʜʠʦʤʠʮʝʪʦʚ ʠ 

ʧʦʟʚʦʣʷʝʪ ʚʝʪʝʨʠʥʘʨʥʳʤ ʪʝʨʘʧʝʚʪʘʤ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

  

ɿʘʢʣʶʯʝʥʠʝ 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʜʝʣʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʦʛʥʦʟʳ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʩʭʦʜ ʧʨʠ ʣʝʯʝʥʠʠ ʜʠʨʦʬʠʣʷʨʠʦʟʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʝʪ ʉʘʥʇʠʥ 3.2.3215-14, ʢʦʪʦʨʳʡ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ 

10.01.2015 ʛ., ʛʜʝ ʚ ʨʘʟʜʝʣʝ 8 ʚʧʝʨʚʳʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʜʠʨʦʬʠʣʷʨʠʦʟʝ ʚ ʦʪʥʦʰʝʥʠʠ ʞʠʚʦʪʥʳʭ, ʤʝʩʪ ʚʳʛʫʣʘ 

ʩʦʙʘʢ, ʟʦʥ ʦʪʜʳʭʘ ʯʝʣʦʚʝʢʘ ʠ ʤʝʩʪ ʨʘʩʧʣʦʜʘ ʢʦʤʘʨʦʚ.  

ɼʝʡʩʪʚʠʷ ʉʘʥʇʠʅʘ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʜʝʡʩʪʚʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʫʯʨʝʞʜʝʥʠʡ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʧʨʠ ʵʪʦʤ ʜʝʬʠʥʠʪʠʚʥʳʤʠ ʭʦʟʷʝʚʘʤʠ ʥʘʨʘʚʥʝ ʩ ʯʝʣʦʚʝʢʦʤ ʷʚʣʷʶʪʩʷ 

ʦʛʨʦʤʥʳʝ ʧʦʧʫʣʷʮʠʠ ʩʦʙʘʢ ʠ ʢʦʰʝʢ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʦ ʚʦʚʣʝʢʘʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʩʣʫʞʙʳ, ʜʣʷ ʦʭʚʘʪʘ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪ.ʯ. ʠ 

ʙʝʟʥʘʜʟʦʨʥʳʭ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʢʘʢ ʵʪʦ ʫʞʝ ʜʝʣʘʝʪʩʷ 

ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ.  

ʆʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʥʘ ʜʠʨʦʬʠʣʷʨʠʦʟ ʤʦʞʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘ ʩʪʘʜʠʠ ʤʠʢʨʦʬʠʣʷʨʝʤʠʠ ʥʘ 85ï93%. 

ɺ ʩʣʫʯʘʷʭ ʥʠʟʢʦʡ ʤʠʢʨʦʬʠʣʷʨʝʤʠʠ, ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʥʘ 

ʜʠʨʦʬʠʣʷʨʠʦʟ ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʠ ʚ ʩʣʫʯʘʷʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʩʪï

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʥʘʠʚʳʩʰʠʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʨʝʜʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʘʥʠʤʘʝʪ ʷʯʤʝʥʴ. ɼʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ, 

ʢʦʨʤʦʚʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʘʢʮʠʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ ʥʦʚʳʭ 

ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ, ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʧʣʘʩʪʠʯʥʦʩʪʴ (bi) ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ (Sd
2), 

ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʂ.ɸ.) ʧʦ ʜʘʥʥʳʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʟʘ 2014-2016 ʛʛ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʌɻɹʅʋ ʋʜʤʫʨʪʩʢʦʛʦ ʅʀʀʉʍ ð ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʘʷ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ð ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ ʚʳʩʦʢʦʛʦ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ð 

ʦʯʝʥʴ ʚʳʩʦʢʦʝ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ð ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ. ʆʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ 

ʨʅ 5,3ï5,5. ɺ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʩʧʝʣʦʩʪʠ ʩʦʨʪ ʏʫʜʥʳʡ ʧʨʝʚʳʩʠʣ ʥʘ 14% ʩʪʘʥʜʘʨʪʘ ʅʝʚʘʥ 

(1,95 ʪ/ʛʘ). ɺ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʩʧʝʣʦʩʪʠ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ ʇʘʤʷʪʠ ʏʝʧʝʣʝʚʘ ð 2,45 ʪ/ʛʘ, 

ʧʨʝʚʳʩʠʚ ʧʦ ʫʨʦʚʥʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪ ʈʘʫʰʘʥ ʥʘ 17%. ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʬʦʨʤʠʨʦʚʘʣʠ 

ʟʝʨʥʦ ʩ ʭʦʨʦʰʠʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʝ ʩʦʨʪʘ ɹʠʦʥʠʢ ʠ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ʦʥʠ ʥʘʠʙʦʣʝʝ 

ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ bi = 2,04 ʠ 2,85, ʘ Sd
2 = 0,53. ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʂ.ɸ.) ʚʳʷʚʣʝʥ ʫ ʩʦʨʪʦʚ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ, ɺʝʣʝʩ ʠ 

ʇʘʤʷʪʠ ʏʝʧʝʣʝʚʘ ʩ ʂ.ɸ. = 1,18ï1,29.  

 

Abstract. In the Udmurt Republic among the grain crops, a considerable area of cultivation is 

barley. This culture is an important food, fodder and technical crop. The analysis of the response of 

introduced and new varieties of barley for grain yield, determined by their plasticity (bi) and 

stability (Sd2) calculated the coefficient of adaptability (CA), according to variety trials for 2014ï

2016. The soil of experimental plot of the Udmurt state University agricultural research Institute ð 

loamy sodïpodzolic, the humus content is medium to high, phosphorus very high exchangeable 

potassium is medium to very high. Acidity pH of 5.3 to 5.5. In early ripening group the Wonderful 

grade exceeded 14% of the standard Nevan (1,95 t/ha). In middleïripening group was allocated sort 

Memory Chepeleva ð 2.45 t/ha, exceeding the yield level grade Raushan 17%. All the studied 

varieties formed grain with good food quality. In terms of plasticity and stability were found in the 
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highïintensity grade Bionic and the memory of the Homeland they are the most demanding in terms 

of cultivation bi = of 2.04 and 2.85, and Sd2 = 0.53. Over the years research high coefficient of 

adaptability (CA) identified in the cultivars Rodnik prikamya, Velez and Memory Chepeleva K. A. 

= 1.18ï1.29. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʯʤʝʥʴ, ʩʦʨʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ. 

 

Keywords: barley, cultivars, yield, plasticity, stability, coefficient of adaptability. 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʨʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ [1, 

ʩ. 252]. ʇʦʜ ʩʦʨʪʦʤ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʟʜʘʥʥʫ  ʁ ʧʫʪʝʤ 

ʩʝʣʝʢʮʠʠ, ʦʙʣʘʜʘʶʱʫ  ʁ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦïʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ. ʋʜʤʫʨʪʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ [2, ʩ. 17ï21]. ɺʩʝ ʵʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ ʧʨʠʚʦʜʷʪ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʢ ʙʦʣʴʰʦʡ ʧʝʩʪʨʦʪʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʨʘʡʦʥʘʤ ʠ ʭʦʟʷʡʩʪʚʘʤ. 

ʇʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʣʷʣʘ ʚ 2015ï2016 ʛʛ. 1028,9ï

1025,6 ʪʳʩ ʛʘ, ʠʟ ʥʠʭ ʧʦʜ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʙʳʣʦ ʦʪʚʝʜʝʥʦ ʚ 2015 ʛ. ð 

370,6 ʪʳʩ ʛʘ, ʚ 2016 ʛ. ð 359,8 ʪʳʩ. ʛʘ (ʊʘʙʣʠʮʘ 1).  
 

ʊʘʙʣʠʮʘ 1. 

ʇʆʉɽɺʅɸʗ ʇʃʆʑɸɼʔ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ɿɽʈʅʆɺʓʍ ʂʋʃʔʊʋʈ  

ɺ ʋɼʄʋʈʊʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 

ʇʦʢʘʟʘʪʝʣʠ 
ʇʣʦʱʘʜʴ, ʪʳʩ. ʛʘ ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

2015 ʛ. 2016 ʛ. 2015 ʛ. 2016 ʛ. 

ɺʩʷ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʧʦ ʋʈ 1028,9 1025,6 ð ð 

ɿʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʚʩʝʛʦ  370,6 359,8 ð ð 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 3,9 4,6 1,7 2,8 

ʆʟʠʤʘʷ ʨʦʞʴ 53,2 41,3 1,2 1,5 

ʆʟʠʤʘʷ ʪʨʠʪʠʢʘʣʝ  1,5 1,1 1,2 1,6 

ʇʰʝʥʠʮʘ ʷʨʦʚʘʷ 73,1 77,2 1,5 1,3 

ʗʯʤʝʥʴ ʷʨʦʚʦʡ 136,0 130,6 1,6 1,6 

ʆʚʝʩ 83,8 88,1 1,5 1,4 

 

ʀʟ ʛʦʜʘ ʚ ʛʦʜ (2015ï2016 ʛʛ.) ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʘʰʥʠ ʩʨʝʜʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ʟʘʥʠʤʘʣ ʷʯʤʝʥʴ ʷʨʦʚʦʡ ʩ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʴʶ 136,0 ʠ 130,6 ʪʳʩ ʛʘ, ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ ð 1,6 ʪ/ʛʘ (2014 ʠ 2015 ʛʛ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʚʝʩ ʚʳʩʝʚʘʣʠ ʚ 2015 ʛ. ʥʘ 83,8 ʠ ʚ 

2016 ʛ. ð 88,1 ʪʳʩ ʛʘ ʩ ʧʦʣʫʯʝʥʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ 1,4ï1,5 ʪ/ʛʘ. 

ʗʨʦʚʫʶ ʧʰʝʥʠʮʫ ʚʦʟʜʝʣʳʚʘʣʠ ʥʘ ʧʣʦʱʘʜʠ 73,1 ʠ 77,2 ʪʳʩ. ʛʘ (ʧʦ ʛʦʜʘʤ 2014 ʠ 2015 ʛʛ.), ʩʦ 

ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦ ʨʝʩʧʫʙʣʠʢʝ 1,3ï1,5 ʪ/ʛʘ. 

ɺ ʨʝʩʧʫʙʣʠʢʝ ʚʳʨʘʱʠʚʘʶʪ ʩʦʨʪʘ ʷʯʤʝʥʷ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʋʈ) 

ʠʣʠ ʧʦ 4 ʨʝʛʠʦʥʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʨʘʡʦʥʠʨʦʚʘʥʦ 6 ʩʦʨʪʦʚ ʷʯʤʝʥʷ, ʘ 

ʚʳʨʘʱʠʚʘʶʪ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ. ʅʘʠʙʦʣʴʰʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʣʫʯʠʣ ʩʦʨʪ ʈʘʫʰʘʥ, 
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ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 50% ʦʪ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ ʷʯʤʝʥʷ. ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ð ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ (26%), ʪʨʝʪʴʝ ð ʉʦʥʝʪ (6%). 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ (2014ï2016 ʛʛ.) ʷʚʣʷʣʠʩʴ ʩʦʨʪʘ ʷʯʤʝʥʷ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʋʜʤʫʨʪʩʢʦʛʦ ʅʀʀʉʍ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʪʦʜʠʢ ʦʧʳʪʥʦʛʦ ʜʝʣʘ [3, ʩ. 41]. ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ (ʤʘʩʩʘ 1000 

ʟʝʨʝʥ ʠ ʥʘʪʫʨʘ ʟʝʨʥʘ) ʩʦʛʣʘʩʥʦ ɻʆʉʊʦʚ (1ï2). ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʌɻɹʅʋ ʋʜʤʫʨʪʩʢʦʛʦ 

ʅʀʀʉʍ ð ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ð ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ 

ʚʳʩʦʢʦʛʦ (2,1ï2,6%), ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ð ʦʯʝʥʴ ʚʳʩʦʢʦʝ (251 ʤʛ/ʢʛ ʧʦʯʚʳ), ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ ð ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ (250 ʤʛ/ʢʛ ʧʦʯʚʳ). ʆʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʨʅ 5,3ï

5,5. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʨʘʩʩʯʠʪʘʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʂ. ɸ.) ʧʦ ʤʝʪʦʜʫ ʃ. ɸ. ɾʠʚʦʪʢʦʚʘ [4]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʷʯʤʝʥʷ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʠ, ʠʟʣʦʞʝʥʥʳʡ ɺ. ɿ. ʇʘʢʫʜʠʥʳʤ ʠ ʜʨ. ʘʚʪʦʨʘʤʠ [5, ʩ. 43; 6, ʩ. 15ï44; 7]; 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʦʚ [8, ʩ. 50]. 

ʇʦʠʩʢʦʤ ʥʦʚʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʦʨʪʦʚ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʚʝʯʘʪʴ ʨʷʜʫ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, 

ʟʘʥʠʤʘʶʪʩʷ ʬʠʣʠʘʣ ʌɻɹʋ çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʨʪʦʠʩʧʳʪʘʪʝʣʴʥʘʷ ʢʦʤʠʩʩʠʷè ʧʦ ʋʈ ʠ 

ʌɻɹʅʋ ʋʜʤʫʨʪʩʢʠʡ ʅʀʀʉʍ. ɺ ʋʜʤʫʨʪʩʢʦʤ ʅʀʀʉʍ ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʥʦʚʳʭ 

ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʫʯʘʩʪʚʦʚʘʣʠ 9 ʩʦʨʪʦʚ ʠʟ ʨʘʟʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ.  

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʟʘ ʧʝʨʠʦʜ 

2014ï2016 ʛʛ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ ʠ ʩʦʨʪʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,09 ʜʦ 4,49 ʪ/ʛʘ. ɿʘ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʦʞʠʣʠʩʴ ʨʘʟʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʘʢ ʚ 2014 ʛ. ʩʣʦʞʠʣʠʩʴ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʷʯʤʝʥʷ, ʠʥʜʝʢʩ ʫʩʣʦʚʠʡ ʛʦʜʘ ʩʦʩʪʘʚʠʣ ð 

Ij=1,47 ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʜʘ ð 3,66 ʪ/ʛʘ. ɺ 2015 ʛ. ʠʥʜʝʢʩ ʫʩʣʦʚʠʡ ʛʦʜʘ ð Ij= 0,50, 

ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʜʘ ð 1,55 ʪ/ʛʘ, ʟʜʝʩʴ ʚʝʩʝʥʥʷʷ ʟʘʩʫʭʘ ʦʢʘʟʘʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʚʩʭʦʜʳ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ɺ 2016 ʛ. ʠʥʜʝʢʩ ʫʩʣʦʚʠʷ ʛʦʜʘ Ij=  0,83, ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 2,19 ʪ/ʛʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʥʥʝʩʧʝʣʦʡ 

ʛʨʫʧʧʝ ʩʧʝʣʦʩʪʠ ʩʦʨʪ ʏʫʜʥʳʡ ʧʨʝʚʳʩʠʣ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʨʪʦʤ ʅʝʚʘʥ (1,95 ʪ/ʛʘ) 

ʥʘ 14%. ɺ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʦʨʪʘ: ʚ 2014ï

2015 ʛʛ. ð ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʠ ɺʝʣʝʩ (3,02 ʠ 3,23 ʪ/ʛʘ), ʧʨʝʚʳʰʘʷ ʥʘ 15ï22% ʩʪʘʥʜʘʨʪ 

ʈʘʫʰʘʥ (2,64 ʪ/ʛʘ), ʚ 2015ï2016 ʛʛ. ð ʇʘʤʷʪʠ ʏʝʧʝʣʝʚʘ (2,45 ʪ/ʛʘ), ʧʨʝʚʳʩʠʚ ʩʪʘʥʜʘʨʪ ʥʘ 

17%.  

ɼʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ 

(ʂ.ɸ.) ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʤʝʪʦʜʠʢʝ ʃ. ɸ. ɾʠʚʦʪʢʦʚʘ [4]. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʉʨʝʜʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ 

ʩʦʨʪʦʚ ʷʯʤʝʥʷ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 0,79 ʜʦ 1,29. ɿʘ ʛʦʜʳ (2014ï2016 

ʛʛ.) ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʷʪʴ ʩʦʨʪʦʚ ʠʟ ʜʝʚʷʪʠ ʠʤʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʚʳʰʝ 1,0. ʇʦ 

ʘʙʩʦʣʶʪʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʨʪʘ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʡ ʦʯʝʨʝʜʥʦʩʪʠ: 

ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ (1,05), ʈʘʫʰʘʥ (1,07), ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ (1,18), ɺʝʣʝʩ (1,25) ʠ ʇʘʤʷʪʠ 

ʏʝʧʝʣʝʚʘ (1,29). ʄʝʥʝʝ ʘʜʘʧʪʠʚʥʳʝ ʩʦʨʪʘ: ɹʠʦʥʠʢ (0,74), ʅʝʚʘʥ (0,79), ʌʦʨʚʘʨʜ (0,87) ʠ 

ʏʫʜʥʳʡ (0,88).  

ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʠʟʣʦʞʝʥʥʳʡ ɺ. ɿ. ʇʘʢʫʜʠʥʳʤ 

[5, ʩ. 43], ʦʩʥʦʚʘʥ ʥʘ ʨʘʩʯʝʪʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ (bi) ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʦʨʪʘ, ʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʣʠʥʠʠ 

ʨʝʛʨʝʩʩʠʠ (Sd
2), ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʦʨʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ʇʦ Eberhart 

S. A., Russel W. A. [7], ʥʘʠʙʦʣʝʝ ʮʝʥʥʳ ʪʝ ʩʦʨʪʘ, ʫ ʢʦʪʦʨʳʭ bi>1, ʘ Sd
2 ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ, 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

68 

 

 

 

 

 

 

 

ʪʘʢʠʝ ʩʦʨʪʘ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʤ. ʆʥʠ ʦʪʟʳʚʯʠʚʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʂ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʤ ʩʦʨʪʘʤ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ɹʠʦʥʠʢ ʠ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ (bi = 2,04 ʠ 2,85, ʘ Sd
2 

= 0,53). 
ʊʘʙʣʠʮʘ 2. 

ʋʈʆɾɸʁʅʆʉʊʔ ʉʆʈʊʆɺ ʗʏʄɽʅʗ, ʪ/ʛʘ 

ʉʦʨʪ 
ʋʨʦʞʘʡʥʦʩʪʴ 

ʆʪʢʣʦʥʝʥʠʝ, 

Ñ 

ʇʘʨʘʤʝʪʨʳ 

ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ 
ʂ.ɸ 

2014 ʛ. 2015 ʛ. 2016 ʛ. ʩʨʝʜʥʷʷ ʪ/ʛʘ % bi Sd
2 

ʅʝʚʘʥ (ʩʪ.) 2,85 1,25 1,75 1,95 ð ð 2,02 1,53 0,79 

ʏʫʜʥʳʡ 3,32 1,09 2,28 2,23 0,28 14 2,36 2,10 0,88 

ʈʘʫʰʘʥ (ʩʪ.) 3,51 1,78 2,42 
2,64 

2,10 
ð ð 2,60 2,57 1,07 

ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ 4,12 1,93 ð 3,02 0,38 15 2,91 2,37 1,18 

ʅʫʪʘʥʩ 207 (ɺʝʣʝʩ) 4,49 1,97 ð 3,23 0,59 22 3,14 2,76 1,25 

ʌʦʨʚʘʨʜ ð 1,28 2,02 1,65 ī0,45 ī21 2,47 0,77 0,87 

ɹʠʦʥʠʢ ð 1,16 1,60 1,38 ī0,72 ī34 2,04 0,53 0,74 

ʇʘʤ. ʈʦʜʠʥʦʡ ð 1,71 2,19 1,95 ī0,15 ī7 2,85 0,53 1,05 

ʇʘʤ. ʏʝʧʝʣʝʚʘ ð 1,83 3,07 2,45 0,35 17 3,70 1,04 1,29 

ʉʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʜʘ 
3,66 1,55 2,19 ð ð ð ð ð ð 

ʀʥʜʝʢʩʳ ʫʩʣʦʚʠʡ (Ij) 1,47 0,50 0,83 ð ð ð ð ð ð 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʷʯʤʝʥʷ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 40 ʜʦ 

94% (ʊʘʙʣʠʮʘ 3). ɺʳʜʝʣʠʚʰʠʝʩʷ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ ʷʯʤʝʥʷ ʦʪʣʠʯʘʣʠʩʴ ʭʦʨʦʰʝʡ ʧʦʣʝʚʦʡ 

ʚʩʭʦʞʝʩʪʴʶ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʫʩʪʦʪʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʢ ʫʙʦʨʢʝ. ɺʳʩʦʢʘʷ ʧʦʣʝʚʘʷ 

ʚʩʭʦʞʝʩʪʴ ʚʳʷʚʣʝʥʘ ʫ ʩʦʨʪʘ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ð 83% (ʈʘʫʰʘʥ ð 68%).  
 

ʊʘʙʣʠʮʘ 3. 

ʉʊʈʋʂʊʋʈɸ ʌʆʈʄʀʈʆɺɸʅʀʗ ɻʋʉʊʆʊʓ ʉʊɽɹʃɽʉʊʆʗ  

ʉʆʈʊʆɺ ʗʏʄɽʅʗ (2014ï2016 ʛʛ.) 

ʉʦʨʪ 
ɺʩʭʦʜʳ, 

ʰʪ. / ʤ2 

ʇʦʣʝʚʘʷ 

ʚʩʭʦ-

ʞʝʩʪʴ, % 

ɺʳʞʠʚʘʝ

ʤʦʩʪʴ, % 

ʂʦʣʠʯʝʩʪʚʦ ʢ 

ʫʙʦʨʢʝ, ʰʪ./ʤ2 ʇʨʦʜʫʢ-

ʪʠʚʥʘʷ 

ʢʫʩʪʠʩ-

ʪʦʩʪʴ 
ʨʘʩʪʝʥʠʡ 

ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ 

ʩʪʝʙʣʝʡ 

ʅʝʚʘʥ (ʩʪ.) 313 63 77 239 254 1,06 
ʏʫʜʥʳʡ 318 64 83 265 337 1,27 
ʈʘʫʰʘʥ (ʩʪ.) 341 68 97 329 534 1,62 
ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ 415 83 94 392 703 1,79 
ʌʦʨʚʘʨʜ 260 52 78 204 366 1,79 
ɹʠʦʥʠʢ 199 40 89 177 400 2,26 
ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ 303 61 66 201 229 1,14 
ʇʘʤʷʪʠ ʏʝʧʝʣʝʚʘ 303 61 79 239 356 1,49 
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ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 77% ʜʦ 97%, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʛʦʜʘ. ɺ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 77ï83%, ʚ ʩʨʝʜʥʝʩʧʝʣʦʡ ð 66ï97%. ɺʳʩʦʢʠʡ 

ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʪʝʙʣʝʩʪʦʡ ð ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ. ʀʟʫʯʘʝʤʳʝ ʩʦʨʪʘ 

ʷʯʤʝʥʷ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʳ ʬʦʨʤʠʨʦʚʘʣʠ ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʪʝʙʣʝʩʪʦʡ ʥʘ ʫʨʦʚʥʝ 229ï

744 ʰʪ./ʤ2. ɺʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʫʶ ʢʫʩʪʠʩʪʦʩʪʴ ʬʦʨʤʠʨʦʚʘʣʠ ʩʦʨʪʘ ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ 

çʅʀʀʉʍ ʉʝʚʝʨʦïɺʦʩʪʦʢʘè: ɹʠʦʥʠʢ, ʌʦʨʚʦʨʜ ʠ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ð 2,26 ʧʨʝʚʳʩʠʚ ʩʪʘʥʜʘʨʪ 

ʥʘ 10ï39% (ʈʘʫʰʘʥ ð 1,62).  

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ ð ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨ rʫʨʦʞʘʡʥʦʩʪʠ. ʄʘʩʩʘ 

1000 ʟʝʨʝʥ ʫ ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʘʤ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 37,3 ʜʦ 47,2 ʛ 

(ʊʘʙʣʠʮʘ 4).  
 

ʊʘʙʣʠʮʘ 4. 

ʇʆʂɸɿɸʊɽʃʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʂʆʃʆʉɸ ʉʆʈʊʆɺ ʗʏʄɽʅʗ (2014ï2016 ɻɻ.) 

ʉʦʨʪ ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 
ʆʟʝʨʥʝʥʥʦʩʪʴ 

ʢʦʣʦʩʘ, ʰʪ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʣʦʩʘ, ʛ 

ʅʝʚʘʥ (ʩʪ.) 37,9 25 1,04 

ʏʫʜʥʳʡ 37,3 20 0,79 

ʈʘʫʰʘʥ (ʩʪ.) 47,1 14 0,64 

ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ 45,0 13 0,59 

ʌʦʨʚʘʨʜ 41,8 14 0,56 

ɹʠʦʥʠʢ 40,5 13 0,52 

ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ 47,2 26 1,25 

ʇʘʤʷʪʠ ʏʝʧʝʣʝʚʘ 40,9 19 0,77 

 

ʄʝʣʢʦʝ ʟʝʨʥʦ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʫ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ð ʅʝʚʘʥ ʠ ʏʫʜʥʳʡ (37,9 ʠ 37,3 ʛ), 

ʙʦʣʝʝ ʢʨʫʧʥʦʝ ʟʝʨʥʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦ ʩʨʝʜʥʝʩʧʝʣʳʤ ʩʦʨʪʘʤ ʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

40,5 (ɹʠʦʥʠʢ) ʜʦ 47,2 ʛ (ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ). ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 0,55ï1,25 ʛ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ 

ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʫ ʩʦʨʪʘ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ð 1,25 ʛ, ʯʪʦ ʥʘ 0,61 ʛ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʘ 

(ʈʘʫʰʘʥ ð 0,64 ʛ). ʋ ʜʘʥʥʦʛʦ ʩʦʨʪʘ, ʪʘʢ ʞʝ ʦʪʤʝʯʝʥ, ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʟʝʨʥʝʥʥʦʩʪʠ 

ʢʦʣʦʩʘ ð 26 ʰʪ. 

 

ɺʳʚʦʜ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ 2014ï2016 ʛʛ. ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʷʯʤʝʥʷ ʬʦʨʤʠʨʦʚʘʣʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ ʫʨʦʚʥʝ 1,09ï4,49 ʪ/ʛʘ. ɺ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʩʧʝʣʦʩʪʠ ʩʦʨʪ ʏʫʜʥʳʡ 

ʧʨʝʚʳʩʠʣ ʥʘ 14% ʩʪʘʥʜʘʨʪ ʅʝʚʘʥ (1,95 ʪ/ʛʘ). ɺ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʩʧʝʣʦʩʪʠ ʚʳʜʝʣʠʣʩʷ 

ʩʦʨʪ ʇʘʤʷʪʠ ʏʝʧʝʣʝʚʘ ð 2,45 ʪ/ʛʘ, ʧʨʝʚʳʩʠʚ ʧʦ ʫʨʦʚʥʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪ ʈʘʫʰʘʥ ʥʘ 17% 

(ʩʪʘʥʜʘʨʪ). ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʬʦʨʤʠʨʦʚʘʣʠ ʟʝʨʥʦ ʩ ʭʦʨʦʰʠʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʦʨʪʘ 

ɹʠʦʥʠʢ ʠ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ bi = 2,04 ʠ 2,85, 

ʘ Sd
2 = 0,53 (ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʝ). ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ 

(ʂ.ɸ.) ʚʳʷʚʣʝʥ ʫ ʩʦʨʪʦʚ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʠ ʇʘʤʷʪʠ ʏʝʧʝʣʝʚʘ ʩ ʂ.ɸ. = 1,18 ʠ 1,29. 
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ɸʄʋʈʉʂʆʁ ʆɹʃɸʉʊʀ 

 

INFLUENCE OF THE WAY  OF CROPS ON BIOMETRIC INDICATO RS 
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ʠʥʩʪʠʪʫʪ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʘ ʟʘʜʘʯʘ ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ 

ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʜʦʚʝʜʝʥʠʷ  ʧʣʦʱʘʜʝʡ ʢʫʢʫʨʫʟʥʳʭ ʧʦʩʝʚʦʚ ʜʦ 100 ʪʳʩ ʛʘ ʧʨʦʪʠʚ 20 ʪʳʩ 

ʛʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴʶ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʘʞʥʦʡ ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨʳ. ɼʘʥ ʘʥʘʣʠʟ 

ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ, ʧʨʠʚʝʜʝʥ ʘʛʨʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʥʦ ʠ ʚʩʝʛʦ ʠʭ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʦʡ 

ʦʧʠʩʳʚʘʶʪʩʷ ʦʧʳʪʳ, ʟʘʣʦʞʝʥʥʳʝ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ) ɻɸʋ ʥʘ ʣʫʛʦʚʦïʯʝʨʥʦʟʝʤʦʚʠʜʥʦʡ ʧʦʯʚʝ. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʦʚ  ʧʦʩʝʚʘ  ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘ  

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ  ʜʘʥʥʳʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʞʘʡ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʢʫʢʫʨʫʟʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ ʦʪ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢʦʥʢʨʝʪʥʳʝ ʨʘʟʤʝʨʳ 

ʤʝʞʜʫʨʷʜʠʡ ʚʳʩʝʚʘ ʢʫʢʫʨʫʟʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʘʛʨʦʮʝʥʦʟʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʇʨʠʘʤʫʨʴʷ ʤʦʞʝʪ ʙʳʪʴ ʚ 2,0ï2,5 ʨʘʟʘ ʚʳʰʝ ʙʣʘʛʦʜʘʨʷ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ 

ʧʦʩʝʚʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢʦʥʢʨʝʪʥʳʝ ʛʠʙʨʠʜʳ 

ʢʫʢʫʨʫʟʳ ʜʣʷ ʫʩʣʦʚʠʡ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʧʦʩʝʚʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ. 

 

Abstract. In article the problem of increase in crops of corn in the conditions of the Amur 

region, and bringing the areas of corn crops to 100 thousand hectares against 20 thousand hectares 

is defined. It is connected with prospects of cultivation of important fodder culture. The analysis of 

grades and hybrids of corn is given, the agronomical and economic analysis of application not only 

separate agrotechnical receptions, but also all their complex representing technology of cultivation 
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is provided. The technique of researches in which the experiences put on the skilled field of the Far 

state agricultural university (Far East) GAU on a meadow chernozemovidnoy to the soil are 

described is presented. Results of researches of influence of ways of crops of hybrids of corn on 

biometric data and a biological harvest are given. Recommendations about use of ways of crops of 

corn are made, data on dependence of productivity of grain and productivity of green material of 

different grades and hybrids of seeds of corn from ways of crops are submitted. For obtaining high 

productivity of grain the concrete sizes of rowïspacings of seeding of corn are recommended. The 

conducted researches demonstrate that in highly productive agrotsenoza the biological potential of 

one of the leading forage crops of Priamurye can be 2.0ï2.5 times higher thanks to the choice of an 

optimum way of crops of perspective hybrids. In the conclusion concrete hybrids of corn for 

conditions of the Amur region, an optimum way of crops at cultivation of corn are recommended 

for green material and for obtaining the greatest productivity of grain. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ, ʛʠʙʨʠʜʳ, ʤʝʞʜʫʨʷʜʴʷ, ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 

 

Keywords: corn, ways of crops, hybrids, row-spacings, vegetation period. 

 

ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ ð ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʨʝʛʠʦʥʦʚ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʢʫʢʫʨʫʟʥʦʛʦ ʟʝʨʥʘ. 

ɿʝʨʥʦ ʢʫʢʫʨʫʟʳ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʳʨʴʝʤ ʜʣʷ ʧʠʱʝʚʦʡ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʳʩʦʢʠʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ ʟʝʨʥʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʝʚʦʚ 

ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʜʦʚʝʜʝʥʠʷ ʧʣʦʱʘʜʝʡ ʢʫʢʫʨʫʟʥʳʭ ʧʦʩʝʚʦʚ ʜʦ 100 

ʪʳʩ. ʛʘ ʧʨʦʪʠʚ 20 ʪʳʩ. ʛʘ ʚ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ. ʉʪʦʣʴ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʩʚʷʟʘʥʦ ʩ ʥʝʙʳʚʘʣʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴʶ ʵʪʦʡ ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨʳ.  

ɿʘ ʧʝʨʠʦʜ 2011ï2015 ʛʛ. ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʩʦʩʪʘʚʣʷʣʘ 3,19 ʪ/ʛʘ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʪʦʠʪ ʟʘʜʘʯʘ ʫʚʝʣʠʯʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʜʦ 10 ʪ/ʛʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʥʝ ʤʦʛʫʪ ʜʘʪʴ 

ʭʦʨʦʰʝʛʦ ʫʨʦʞʘʷ ʚ ʥʘʰʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʵʪʦʤʫ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʧʦʣʴʟʫʶʪʩʷ ʩʦʨʪʘʤʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʩʜʝʣʘʣʠ ʩʪʘʚʢʫ ʥʘ ʠʤʧʦʨʪʥʫʶ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ. ɺ ʩʣʫʯʘʝ ʩ ʢʫʢʫʨʫʟʦʡ ð 70 ʧʨʦʮʝʥʪʦʚ ʫʩʧʝʭʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ. ɺ ʩʠʣʫ ʚʩʝ ʪʝʭ ʞʝ ʧʨʠʨʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʘʤʫʨʩʢʠʝ ʘʛʨʘʨʠʠ 

ʚʳʥʫʞʜʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ. ʉʨʝʜʥʝʩʧʝʣʳʝ ʠ ʧʦʟʜʥʠʝ ʧʨʦʩʪʦ ʥʝ 

ʫʩʧʝʶʪ ʚʳʟʨʝʪʴ. ʍʦʪʷ ʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʝʱʝ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ ʩʝʛʦʜʥʷʰʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʠʟʫʯʝʥʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʷʭ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʨʘʟʨʘʙʦʪʢʠ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ. ɿʥʘʯʠʪʝʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ, ʥʘʫʯʥʦïʦʙʦʩʥʦʚʘʥʥʳʭ, ʦʧʪʠʤʘʣʴʥʳʭ ʧʦ 

ʫʨʦʚʥʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʝ ʛʠʙʨʠʜʳ 

ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʡ ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ʈʘʩʢʨʳʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʥʠ ʤʦʛʫʪ ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʦʡ ʘʛʨʦʪʝʭʥʠʢʝ, ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʧʦʯʚʝ, 

ʦʧʪʠʤʘʣʴʥʦʤ ʩʨʦʢʝ ʠ ʛʫʩʪʦʪʝ ʧʦʩʝʚʘ, ʜʦʩʪʘʪʦʯʥʦʤ ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ, ʧʨʠʤʝʥʝʥʠʠ 

ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ, ʙʦʣʝʟʥʝʡ ʠ 

ʚʨʝʜʠʪʝʣʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʢʫʨʫʟʥʦʛʦ ʟʝʨʥʘ 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ 
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ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʥʦ ʠ ʚʩʝʛʦ ʠʭ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʶ 

ʚʦʟʜʝʣʳʚʘʥʠʷ [1]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʘʛʨʦʮʝʥʦʟʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʇʨʠʘʤʫʨʴʷ 

ʤʦʞʝʪ ʙʳʪʴ ʚ 2,0ï2,5 ʨʘʟʘ ʚʳʰʝ ʙʣʘʛʦʜʘʨʷ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 2012ï2014 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ) ɻɸʋ ʥʘ ʣʫʛʦʚʦï

ʯʝʨʥʦʟʝʤʦʚʠʜʥʦʡ ʧʦʯʚʝ. ʄʦʱʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ð ʜʦ 30 ʩʤ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 

ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʜʦ 3%, ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ð ʩʨʝʜʥʝʝ, 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ð ʚʳʩʦʢʦʝ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʣʘʙʦʢʠʩʣʘʷ (1). 

ɺ 2012 ʛʦʜʫ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʣʝʪʦ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠ ʦʩʝʥʴ ʙʳʣʠ 

ʜʦʞʜʣʠʚʳʤʠ. ʄʘʡ ʠ ʠʶʥʴ 2013 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʬʦʥʦʤ 

ʚʦʟʜʫʭʘ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʥʘ 3 ... 4 Áʉ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟ r

 

 

 

ʉ ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʙʣʠʞʝ ʢ ʥʦʨʤʝ. ʆʩʘʜʢʦʚ ʚ ʵʪʦʤ ʛʦʜʫ ʚʳʧʘʣʦ ʥʘ 

164% ʙʦʣʴʰʝ ʥʦʨʤʳ (ʈʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ 

 

ɼʦʞʜʠ ʣʝʪʦʤ ʰʣʠ ʯʘʩʪʦ, ʚʨʝʤʝʥʘʤʠ ʦʥʠ ʙʳʣʠ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʳʤʠ, ʤʝʩʪʘʤʠ 

ʦʪʤʝʯʘʣʦʩʴ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ. 2014 ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʘʢ ʪʝʧʣʳʡ: ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʣʘ ʥʦʨʤʫ ʥʘ 1,0ï3,0 Áʉ. ɺ ʮʝʣʦʤ ʫʩʣʦʚʠʷ ʙʳʣʠ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʚʳʰʝ +15 Áʉ ʚ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 122ï126 ʜʥʝʡ. ʇʝʨʝʭʦʜ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 

+15 Áʉ ʦʪʤʝʯʘʣʩʷ 20ï23 ʤʘʷ. ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʤʝʪʦʜʦʤ 

ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʠ ʚʢʣʶʯʘʣ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ïʛʠʙʨʠʜ: 1 ð ɸʬʝʪʨʘ; 2 ð ʄʘʪʝʫʩ; 3 ð ʂʣʠʬʪʦʥ; 4 ð ʇʠʦʥʝʨ; ʚʩʝ  ʛʠʙʨʠʜʳ ʥʝʤʝʮʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ; 

ïh ʠʨʠʥʘ ʤʝʞʜʫʨʷʜʴʷ:1 ð 15 ʩʤ; 2 ð 30 ʩʤ; 3 ð 45 ʩʤ (ʢʦʥʪʨʦʣʴ); 4 ð 60 ʩʤ; 5 ð 70 

ʩʤ; 6 ð 90 ʩʤ; ʩ ʦʜʠʥʘʢʦʚʦʡ ʥʦʨʤʦʡ ʚʳʩʝʚʘ. 

ʇʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩʦʩʪʘʚʠʣʘ 168 ʤ2, ʚʪʦʨʦʛʦ ð 22,5; ʫʯʝʪʥʘʷ ð 20 ʤ2. 

ɻʣʫʙʠʥʘ ʧʦʩʝʚʘ ð 6 ... 7 ʩʤ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ 20 ʤʘʷ ʩʝʷʣʢʦʡ ʉʅ-16. ɻʫʩʪʦʪʫ ʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ (80 ʪʳʩ. ʰʪ./ʛʘ.) ʬʦʨʤʠʨʦʚʘʣʠ ʚ ʬʘʟʝ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ. ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ð ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʣʫʛʦʚʦïʯʝʨʥʦʟʝʤʦʚʠʜʥʳʭ ʧʦʯʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʧʫʪʩʪʚʫʶʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʠʟʤʝʨʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʣʶʢʩʤʝʪʨʦʤ ʖ-16, 

ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ; ʧʦʜʩʯʝʪ ʯʠʩʣʘ ʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ, ʚʟʚʝʰʠʚʘʥʠʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʟʝʨʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʦʧʳʪʦʚ ʩ ʢʫʢʫʨʫʟʦʡè 

(1980). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʩʭʦʜʳ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ ʧʦʷʚʣʷʣʠʩʴ ʯʝʨʝʟ 14ï20 ʩʫʪʦʢ ʧʦʩʣʝ 

ʧʦʩʝʚʘ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 25ï30 ʩʫʪʦʢ ʢʫʢʫʨʫʟʘ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʦ. ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 3ï4 

ʣʠʩʪʴʝʚ ʚʨʝʤʷ ʥʘ ʧʨʠʨʦʩʪ ʦʯʝʨʝʜʥʳʭ ʣʠʩʪʴʝʚ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 7ï5 ʩʫʪʦʢ. ʇʝʨʠʦʜ ʦʪ ʚʩʭʦʜʦʚ 

ʜʦ ʮʚʝʪʝʥʠʷ ʜʣʠʪʩʷ 48ï53 ʩʫʪʦʢ, ʘ ʦʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ ʧʨʦʭʦʜʠʪ 30ï45 

ʩʫʪʦʢ. ʀʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʳʭ ʩʧʦʩʦʙʘʭ ʧʦʩʝʚʘ 

ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʧʦʚʣʠʷʣʦ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ: ʧʨʠ 

ʨʷʜʦʚʳʭ ʩʧʦʩʦʙʘʭ 15 ʠ 30 ʩʤ ʵʪʦʪ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 7ï12 ʩʫʪʦʢ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʫ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ ʩʦʩʪʘʚʣʷʣ 106ï138 
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ʜʥʝʡ [2ï3]. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ ʫʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʟʘ ʪʨʠ ʛʦʜʘ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʳʭ ʩʧʦʩʦʙʘʭ ʧʦʩʝʚʘ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 60, 70 ʠ 90 ʩʤ ʫ 

ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ ʇʠʦʥʝʨ ʠ ʩʦʩʪʘʚʣʷʣʦ ʜʦ 80 ʪʳʩʷʯ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʘ. 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʢʦʥʮʝ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ð 

ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 90 ʩʤ, ʛʜʝ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʠʤʝʣʘ ʥʘʠʙʦʣʝʝ ʚʳʪʷʥʫʪʫʶ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. ɺ ʬʘʟʫ ʚʳʙʨʘʩʳʚʘʥʠʷ 

ʤʝʪʝʣʢʠ  ʫ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʦʪʤʝʯʘʣʩʷ ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʠʶʣʷ ʧʦ 

ʚʪʦʨʫʶ ʜʝʢʘʜʫ ʘʚʛʫʩʪʘ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʛʜʘ ʚʳʧʘʜʘʣʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʛʠʙʨʠʜʳ ʜʦʩʪʠʛʣʠ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ. 

ɿʘʤʝʨʳ ʦʩʚʝʱʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʠʡ ʫ ʠʟʫʯʘʝʤʳʭ 

ʛʠʙʨʠʜʦʚ ʧʦʢʘʟʘʣʠ ʨʘʟʣʠʯʠʝ ʝʝ, ʢʘʢ ʚ ʩʨʝʜʥʝʤ ʷʨʫʩʝ, ʪʘʢ ʠ ʫ ʧʦʯʚʳ. ɺ ʬʘʟʫ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ 

ʥʘʠʙʦʣʴʰʫʶ ʦʩʚʝʱʝʥʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʷʨʫʩʝ ʦʪʤʝʯʘʣʠ ʫ ʚʩʝʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʧʨʠ ʩʧʦʩʦʙʝ 

ʧʦʩʝʚʘ 70 ʠ 90 ʩʤ.ʇʨʠ ʧʦʩʝʚʝ ʯʝʨʝʟ 45 ʠ 60 ʩʤ ʚ ʵʪʫ ʬʘʟʫ ʦʩʚʝʱʝʥʥʦʩʪʴ ʥʘ 14 ʯʘʩʦʚ ʙʦʣʴʰʝ, 

ʯʝʤ ʧʨʠ ʨʷʜʦʚʦʤ ʧʦʩʝʚʝ ʥʘ 10% ʠ 26%, ʘ ʚ ʬʘʟʫ ʚʳʙʨʘʩʳʚʘʥʠʷ ʤʝʪʝʣʢʠ ð ʥʘ 14 ʠ 24%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʘʤʳʝ ʚʳʩʦʢʦʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʫ ʛʠʙʨʠʜʘ ʂʣʠʬʪʦʥ: ʚʳʰʝ, ʯʝʤ ʫ ʛʠʙʨʠʜʘ ʇʠʦʥʝʨ 

ʥʘ 4 ʩʤ, ʄʘʪʝʫʩ ð ʥʘ 5 ʠ ɸʬʝʪʨʘ ð ʥʘ 53 ʩʤ ʧʨʠ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ, ʘ ʧʨʠ 

ʤʝʞʜʫʨʷʜʴʷʭ 90 ʩʤ ð ʥʘ 17, 33 ʠ 76 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʣʠʯʠʷ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʩʨʝʜʠ 

ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʨʚʘʣʘ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ: 15 ʩʤ ð 

ʥʠʟʢʦʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ ʜʦ 90 ʩʤ, ʚʳʩʦʢʦʨʦʩʣʳʝ ʙʳʣʠ ʫ ʛʠʙʨʠʜʘ ɸʬʝʨʪʘ ð 64 ʩʤ, ʄʘʪʝʫʩ ð 

47, ʂʣʠʬʪʦʥ ð 32 ʠ ʇʠʦʥʝʨ ð 40 ʩʤ. ʋʤʝʥʴʰʝʥʠʝ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʴʷ ʩ 45 ʩʤ ʜʦ 15 ʩʤ.,  

ʩʥʠʞʘʣʦ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʫ ʛʠʙʨʠʜʘ ɸʬʝʨʪʘ ʥʘ 38 ʩʤ, ʄʘʪʝʫʩ ð 24, ʂʣʠʬʪʦʥ ð 18 ʠ ʇʠʦʥʝʨ 

ʥʘ 20 ʩʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʊʘʙʣʠʮʘ). 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢ ʫʙʦʨʢʝ ʧʨʠ ʧʦʩʝʚʝ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ ʩ 

ʤʝʞʜʫʨʷʜʴʷʤʠ 15 ʠ 30 ʩʤ ʥʘ ʨʘʩʪʝʥʠʷʭ ʥʘʩʯʠʪʳʚʘʣʠ ʧʦ 10 ʣʠʩʪʴʝʚ, ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʦʤ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ 45 ʠ 60 ʩʤ ð ʧʦ 11 ʠ ʩ ʨʘʩʩʪʦʷʥʠʝʤ 70 ʠ 90 ʩʤ ð ʧʦ 12 ʰʪʫʢ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ. ɺ ʬʘʟʫ ʚʳʙʨʘʩʳʚʘʥʠʷ ʤʝʪʝʣʢʠ ʦʪʤʝʯʘʣʠ ʥʘʠʙʦʣʴʰʫʶ 

ʚʝʣʠʯʠʥʫ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 70 ʠ 90 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

107,0 ʠ 108,9 ʪʳʩ. ʢʚ. ʤ.2/ʛʘ. 

ʄʠʥʠʤʘʣʴʥʫʶ ʤʘʩʩʫ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʦʪʤʝʯʘʣʠ ʫ ʛʠʙʨʠʜʘ ɸʬʝʪʨʘ ʧʨʠ ʨʷʜʦʚʦʤ ʩʧʦʩʦʙʝ 

ʧʦʩʝʚʘ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 15 ʩʤ ð 264 ʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʝʝ ʚʝʣʠʯʠʥʘ ʙʳʣʘ ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʳʭ 

ʩʧʦʩʦʙʘʭ ʧʦʩʝʚʘ ʯʝʨʝʟ 90 ʩʤ ʫ ʛʠʙʨʠʜʦʚ ʂʣʠʬʪʦʥ ʠ ʇʠʦʥʝʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 516 ʠ 499 ʛ. 

ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ ʫ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ.  

ʅʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ɸʬʝʪʨʘ, ʄʘʪʝʫʩ, 

ʂʣʠʬʪʦʥʠ, ʇʠʦʥʝʨ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʠʣʠ ʧʨʠ ʧʦʩʝʚʝ ʩ ʨʘʩʩʪʦʷʥʠʝʤ 

ʤʝʞʜʫ ʨʷʜʘʤʠ 45 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 29,1 ʪ/ʛʘ;30,4; 39,0 ʠ 37,8 ʪ/ʛʘ. ʋ ʛʠʙʨʠʜʘ ɸʬʝʪʨʘ ʧʨʠ 

ʨʷʜʦʚʳʭ ʩʧʦʩʦʙʘʭ ʧʦʩʝʚʘ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 15 ʠ 30 ʩʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʥʘ 20,6 ʠ 

11,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʳʭ ð 60, 70 ʠ 90 ʩʤ, ð ʥʘ 2,4, 11,7 ʠ 16,5% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʨʷʜʘʤʠ 45 ʩʤ. ʃʫʯʰʠʡ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ  ʙʳʣ 

ʛʠʙʨʠʜ ʂʣʠʬʪʦʥ, ʘʥʘʣʦʛʠʯʥʦ ʢʦʥʪʨʦʣʶ ɸʬʝʪʨʘ, ʩʥʠʞʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʤʝʞʜʫʨʷʜʴʷʭ15 ʠ 

30 ʩʤ ʥʘ 20,8 ʠ 9,7%, ʘ ʧʨʠ 60, 70 ʠ 90 ʩʤ ð ʥʘ 4,6, 7,7 ʠ 11,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʯʪʠ ʪʘʢʘʷ 

ʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʙʳʣʘ ʫ ʛʠʙʨʠʜʦʚ ʄʘʪʝʫʩ ʠ ʇʠʦʥʝʨ.  
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ʊʘʙʣʠʮʘ. 

ɺʃʀʗʅʀɽ ʉʇʆʉʆɹʆɺ  ʇʆʉɽɺɸ  ɻʀɹʈʀɼʆɺ ʂʋʂʋʈʋɿʓ ʅɸ  ɹʀʆʄɽʊʈʀʏɽʉʂʀɽ  ɼɸʅʅʓɽ 

ʀ ɹʀʆʃʆɻʀʏɽʉʂʀʁ ʋʈʆɾɸʁ ʂʋʃʔʊʋʈʓ (2012ï2014 ʛʛ.) 

ɻʠʙʨʠʜ (ɸ) ʐʠʨʠʥʘ 

ʤʝʞʜʫʨʷʜʴʷ, 

ʩʤ. (ɹ) 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ, 

ʩʤ. 

ʄʘʩʩʘ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ, 

ʛ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʣʠʩʪʴʝʚ, ʰʪ. 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ 

ʟʝʨʥʘ 

ɸʬʝʪʨʘst 15 162 264 10 21,1 2,8 

30 173 320 10 25,8 3,5 

45 st 200 354 11 29,1 5,6 

60 212 387 11 28,4 5,2 

70 220 425 12 25,7 5,0 

90 226 440 12 24,3 4,3 

ʄʘʪʝʫʩ 15 217 338 10 23,9 3,1 

30 232 288 10 29,6 3,8 

45st 244 412 11 30,4 6,0 

60 248 444 11 22,7 5,6 

70 254 462 12 27,6 5,3 

90 264 483 12 26,8 4,4 

ʂʣʠʬʪʦʥ 15 224 353 10 30,9 3,4 

30 229 378 10 35,2 4,2 

45st 242 417 11 39,0 5,8 

60 246 442 11 37,2 6,6 

70 250 475 12 36,0 6,2 

90 256 516 12 34,4 4,6 

ʇʠʦʥʝʨ 15 228 351 10 29,7 3,7 

30 236 370 10 35,8 4,6 

45st 248 413 11 37,8 6,4 

60 255 436 11 36,0 6,9 

70 262 472 12 34,4 7,5 

90 268 499 12 32,1 5,8 

ʅʉʈ0,5 ʯʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ 8,6 24,8 1,4 0,53 0,31 

ʅʉʈ0,5 ɸ 7,5 23,1 1,2 0,42 0,26 

ʅʉʈ0,5 ɹ 3,9 16,5 0,8 0,27 0,19 

ʅʉʈ0,5 ɸɹ 7,3 21,7 1,1 0,39 0,23 

 

ʅʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ɸʬʝʪʨʘ ʠ ʄʘʪʝʫʩ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ 

ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʠʣʠ ʧʨʠ ʧʦʩʝʚʝ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʨʷʜʘʤʠ 45 ʩʤ ð 5,6 ʠ 6,0 ʪ/ʛʘ. 

ɼʨʫʛʠʝ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʣʠ ʝʤʫ. ʋ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ ʂʣʠʬʪʦʥ ʟʝʨʥʘ 
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ʩʦʙʨʘʥʦ ʙʦʣʴʰʝ ʧʨʠ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʨʷʜʘʤʠ 60 ʩʤ ð 6,6 ʪ/ʛʘ, ʧʦʩʝʚ ʯʝʨʝʟ 70 ʩʤ ʫʩʪʫʧʘʣ 

ʥʘ 0,4 ʪ/ʛʘ, ʘ ʯʝʨʝʟ 45 ʩʤ ð ʥʘ 0,8 ʪ/ʛʘ. ɻʠʙʨʠʜ ʇʠʦʥʝʨ ʩʬʦʨʤʠʨʦʚʘʣ ʙʦʣʴʰʝ ʟʝʨʥʘ ʧʨʠ 

ʨʘʟʤʝʱʝʥʠʠ ʨʘʩʪʝʥʠʡ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 70 ʩʤ ð 7,7 ʪ/ʛʘ; ʥʘ 0,6 ʪ/ʛʘ ʝʤʫ ʫʩʪʫʧʘʣ ʧʦʩʝʚ ʯʝʨʝʟ 

60 ʩʤ ʠ ʥʘ 1,1 ʪ/ʛʘ ð ʧʦʩʝʚ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 45 ʩʤ. 

ʅʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ɸʬʝʪʨʘ, ʄʘʪʝʫʩ, ʂʣʠʬʪʦʥ 

ʠ ʇʠʦʥʝʨ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʠʨʦʚʘʣʠ ʧʨʠ ʧʦʩʝʚʝ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ 

ʨʷʜʘʤʠ 45 ʩʤ:29,1 ʪ/ʛʘ, 30,4, 39,0 ʠ 37,8 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʘʤʳʝ ʚʳʩʦʢʦʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ 

ʧʨʠ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ ʙʳʣʠ ʫ ʛʠʙʨʠʜʘ ʂʣʠʬʪʦʥ, ʚʳʰʝ ʯʝʤ ʫ ʛʠʙʨʠʜʘ ʇʠʦʥʝʨ ʥʘ 4 

ʩʤ, ʄʘʪʝʫʩ ð ʥʘ 5 ʩʤ ʠ ɸʬʝʪʨʘ ð  ʥʘ 53 ʩʤ; ʧʨʠ ʤʝʞʜʫʨʷʜʴʷʭ 90 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʛʠʙʨʠʜʘʤ, ʥʘ 17, 33 ʠ 76 ʩʤ. ʅʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ɸʬʝʪʨʘ ʠ 

ʄʘʪʝʫʩ ʧʦʣʫʯʠʣʠ ʧʨʠ ʧʦʩʝʚʝ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʨʷʜʘʤʠ 45 ʩʤ ð 5,6 ʠ 6,0 ʪ/ʛʘ; ʫ ʛʠʙʨʠʜʘ 

ʂʣʠʬʪʦʥ ʧʨʠ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʨʷʜʘʤʠ 60 ʩʤ ð 6,6 ʪ/ʛʘ ʠ ʇʠʦʥʝʨ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ 

ʨʘʩʪʝʥʠʡ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 70 ʩʤ ð 7,7 ʪ/ʛʘ.  

ʄʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʜʦʩʪʠʛʘʶʪ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʤ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʨʘʟʤʝʱʘʪʴ ʧʦʩʝʚʳ ʚʩʝʭ ʛʠʙʨʠʜʦʚ ʩ 

ʤʝʞʜʫʨʷʜʴʷʤʠ 45 ʩʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ɸʬʝʪʨʘ 

ʠ ʄʘʪʝʫʩ ʩʣʝʜʫʝʪ ʚʳʩʝʚʘʪʴ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʨʷʜʘʤʠ 45 ʩʤ, ʛʠʙʨʠʜ ʂʣʠʬʪʦʥ ð ʯʝʨʝʟ 60 

ʩʤ, ʇʠʦʥʝʨ ð ʩ ʤʝʞʜʫʨʷʜʴʝʤ 70 ʩʤ.   

 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʜʦʩʪʠʛʘʶʪ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ. ʉʘʤʳʝ 

ʚʳʩʦʢʦʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ ʬʦʨʤʠʨʫʝʪ ʛʠʙʨʠʜ ʢʫʢʫʨʫʟʳ ʂʣʠʬʪʦʥ ʧʨʠ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʠʡ 90 

ʩʤ: ʚʳʰʝ ʯʝʤ ʛʠʙʨʠʜ ɸʬʝʪʨʘ ʥʘ 76 ʩʤ, ʄʘʪʝʫʩ ð ʥʘ 33 ʠ ʇʠʦʥʝʨ ð ʥʘ 17 ʩʤ. ʆʧʪʠʤʘʣʴʥʳʡ 

ʩʧʦʩʦʙ ʧʦʩʝʚʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʜʣʷ ʚʩʝʭ ʛʠʙʨʠʜʦʚ ð 

ʨʘʟʤʝʱʝʥʠʝ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 45ʩʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ 

ʛʠʙʨʠʜʳ ɸʬʝʪʨʘ ʠ ʄʘʪʝʫʩ ʩʣʝʜʫʝʪ ʚʳʩʝʚʘʪʴ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʨʷʜʘʤʠ 45 ʩʤ., ʛʠʙʨʠʜ 

ʂʣʠʬʪʦʥ ð ʯʝʨʝʟ 60 ʩʤ. ʠ ʇʠʦʥʝʨ ð ʩ ʤʝʞʜʫʨʷʜʴʝʤ 70 ʩʤ. 
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Abstract. The new design of the mobile device for grain drying is described. Advantages of 

the given design of the device in comparison to the analogues ð  grain draying are shown. The 

results of the field tests of the developed device are resulted. Problems of using  renewable energy 

sources for the maintenance by electric energy of the new device at operation in the districts kept 

away from an electric network are offered.  

 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʝʨʝʜʚʠʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ. 

ʇʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʘʥʘʣʦʛʘʤʠ ð ʩʫʰʠʣʴʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʝʜʣʦʞʝʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʝʪʠ ʤʝʩʪʥʦʩʪʷʭ.  

 

Keywords: the device for grain drying; radiating and convective ways of drying; a heater; heat 

conductivity; temperature conductivity; thermal-humidity conductivity; a thermal capacity.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʘ; ʨʘʜʠʘʮʠʦʥʥʳʡ ʠ ʢʦʥʚʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙʳ 

ʩʫʰʢʠ; ʢʘʣʦʨʠʬʝʨ; ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ; ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ; ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʴ; 

ʪʝʧʣʦʝʤʢʦʩʪʴ.  

 

Drying of grain crops is an important stage of assemblage of the crop, is promoting quality 

endïproduct. The drying process gets the highest importance especially in a damp season and 

cloudy weather days. Traditionally the widespread way of radiating drying is applied to this 

purpose. But for this purpose it is required the big asphalted areas, it is a lot of time till several 

sunny days and process rather labourïconsuming. Besides it is difficult to provide uniformity of 

degree of drying of grain (1). 

Dried till degree of humidity no more than 6% grain is exposed to  further machining for 

clearing of an external bark. For example, quality of a rice ð final after product machining 

essentially depends on uniformity of humidity dried up rice (not cleared rice). 
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In practice for this purpose various designs effective drying installations re used (2ï4).  Such 

dryers are stationary, dimensional and use mach fuel or electric energy.  

For the last 20 years in our country the great attention on repeated cultivation of grain and 

leguminous cultures as secondary crops, after assemblage primary ð autumn wheat is given. The 

season of gathering of secondary grain often coincides with cloudy autumn days, so if for this 

purpose to use stationary dryers with productivity not less than 5 ton/hour, material expenses 

strongly increase till 325 thousand sum/hour; plus an additional cost of transportation. Therefore it 

is represented the most actual problem ð working out of power effective and mobile designs of the 

drying devices.  

The author of the given work offers a new design of the dryer, allowing to realise a 

convective  way of drying of a grain [1]. Offered drying the device thanks to the constructional 

feature, dynamics of working bodies and use of new technical decisions provides one-

dimensionality of drying on the volume of the loaded portion of grain.  

By design calculations the initial pre-production model of the device for drying of the 

products of grain crops is made and primary test is made primary experimental results (Figure 1), 

hence, are received. 

The device test was spent in a stationary mode using an electric current frequency of 50 Hz, 

by voltage 380 V. It was running  in a current of 3 hours, then, for experiment the portion of a dried 

up product of grain crops in volume of 150 kg of a rice , grades of "Alanga" is allocated. Humidity 

of initial grain made W1=10% before drying and W2=6% after drying in a current of hour. Thus, 

primary productivity of the device for a product of grain crops has made 150 kg/hour. The basic 

indicators of primary experiment are resulted in Table 1. 

 

  
ʘ) b) 

 
Figure 1. An initial pre-production model of the device for drying of the products of grain crops:  

a) general view; b) kind of the nutritious bunker  and a trench 
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The received experimental data in comparison with  drying installations of type ʉʄ-1 are 

resulted in Table 2 (5). Advantages of the offered device to grain drying are obvious on separate 

indicators: power consumption and fuel, overall dimensions 

 
Table 2. 

 D
e

v
ic

e
 k

in
d 

 T
h

e
 e

x
p
e

n
s
e
 e

le
c
tr

o
 e

n
e

rg
y
, 

k
W

/h
o

u
r 

T
h

e
 e

x
p
e

n
s
e
 o

f 
d
ie

s
e

l 
fu

e
l,
 l
/h

o
u

r
 

T
h

e
 p

ro
d
u

c
ti
v
it
y o

f 
d

ry
in

g
, 

k
g

/h
o

u
r 

 E
x
p

e
n

s
e

s
  
fo

r 
g
ra

in
 d

ry
in

g
, 

s
u

m
/k

g 

 O
v
e

ra
ll 

d
im

e
n

s
io

n
s
, 
m

m3
 

ʉʄ-1 32 80 5000 65 8600Ĭ3120Ĭ7600 

The offered devise for grain drying 4,5 ð 150 60 3000Ĭ1500Ĭ2000 

 

The offered device has been noted allows to realise more effective way convective  grain 

drying. Works for the purpose of comparison of productivity of two ways of drying of grain are 

performed: radiating and conventional. Experiments on drying of a separate portion of rice grades 

of Alanga in volume quantity of 150 kg with initial humidity W1=10 of % to final humidity W2=6 

of % in the radiating (natural) way in a current of 3 hours on the asphalted platform and convective   

in the way by means of the developed new device are put. From dried up rice are received rice and 

pug (broken rice) by means of traditional machining by means of the standard device. Measurement 

of weight of endïproducts and an industrial waste is made. The received experimental results are 

resulted in Table 3.  

Comparison of experimental data of drying of grain and reception from them endïproducts 

testify to some increase quantitative and quality indicators of useful foodstuff.  
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Table 3.  

Way of drying Weight of rice 

(not cleared 

rice), kg 

The cleared 

rice, kg 

Pug 

(broken 

rice), kg 

Rice 

bark, 

kg 

Forage, 

kg 

Invisible 

rubbish, kg 

Radiating way  144 98 7 14 20 5 

convective  way 

(by means of the 

offered device) 

144 102 3 14 20 5 

 

Research of physical properties of grain as porosity, flowability, a slope corner, a thermal 

capacity, heat conductivity, diffusivity and thermo hydraulic conductivity in process of drying by 

means of the developed device is conducted (6). At grain passage through screw the distance of 

bough from grain (Figure 2) is observed. Hence, has decreased porosity. 

 

 
Figure 2. Photos of samples of grains rice (not cleared rice) to (ɸ) and after (ɹ) drying by means  

of the developed device 

 

That has increased flowability of grain. The flowability increase has led to reduction of a 

corner of a slope of rice and it has special value in the course of grain processing. Besides, porosity 

decrease has led to reduction of air spaces between grains and grain weight as a whole that is the 

positive factor. It is known that air is a bad conductor of heat, temperatures, a moisture and has 

rather great value of a thermal capacity. Decrease in porosity of grain has led to increase in their 

heat conductivity, diffusivity, thermo hydraulic conductivity and as a result, to reduction of value of 

a thermal capacity. It is known that demanded quantity of warmth for drying realisation in direct 

ratio to value of a thermal capacity. Thus, the decrease quantity of the warmth claimed for drying of 

grain that was the deliberate purpose of the given work out is reached.   

Necessity of local drying of grain on the various districts which have been kept away from 

lines of the electric system represents a working out urgency to execute in the form of a mobile 

design. For supply by electric energy mobile drying devices are offered following variants of use of 

alternative energy sources: 

ïThe silicon solar battery with the corresponding: the controller, the accumulator and inverter; 
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ïAn internal combustion engine (ICE) of the an automobile. 

On Figure 3 it is presented the simplified schematic kind mobile drying devices, on a roof 2 

(with the area of 16 m2) which installation of the solar battery is provided.   

 
Figure 3. A kind mobile drying devices 

 

It is known that, using 1 m2 solar panels it is possible to receive about 200 W of electric 

energy (7). Accumulation photoelectrical energy allows to create power station with target capacity 

to 3,6 KW that is enough for engines of the fan , a drying drum , screw , the general consumed 

capacities in the sum makes 1,4 KW. For maintenance with warm air in a heater use of the two-

planimetric solar collector 1 developed  of solar energy (8), having parametres are provided: factor 

of absorption of sun rays 0,95; a useful area 2 m2.  

In case of use as alternative energy source ICE, for example, ICE  fuel consumption ð 2 

litres of gasoline or 2,5 litres liquefied gas for which account by means of the generator electric 

energy (Figure 4) is  developed more than 30 kW*hour) is available capacity of the car of mark 

MATIZ of 49 h.p.   
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Figure 4. The developed source of electric energy on the basis of  ICE the car of mark MATIZ. 

 

The generator has overall dimensions 700ʭ800ʭ900 that allows to establish structurally it 

under a drying drum of the device, specified Figure 4. The created electric current capacity more 

than 30 kW*hour, frequency of 50 Hz, voltage 380 V is more than enough for provision of energy 

of the process of drying of the grain. Power consumption for the given device of drying of grain 

makes 4,5 kW. The received excessive capacity of electric energy can be used for illumination, 

cooking and other needs in field of conditions. 
 

Table 4. 

Kind of used energy 

The gasoline 

expense, 

litre/hour 

The productivity 

of drying, kg/hour 

Material th 

expense, sum/kg 

Possibility of 

increase of 

productivity of 

drying 

(Alternative) Solar batteries ð 150 ð Is available 

(Alternative) ICE  the car 2 150 37 Is available 

Electric energy ð 150 60 Is not available 
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Given Tables 4 testify to real advantages of operation of the developed mobile device for 

drying of the grain, provided use of alternative energy sources. 

 

Sources: 

(1). Modes of drying of a grain. http://agro-s.com/content/vidy-sushki-zerna 

(2). Chamber dryer. http://macp.web.tstu.ru/11/11_1021_01_00.html 

(3). Tape dryer. http://www.lugakamen.ru/term.htm 

(4). Convective Dryers. http://www.processes-apparates.ru/articles/article_dryer_k2.htm 

(5). Mobile dryer ʉʄ-1. https://goo.gl/wFFrmS 

(6). Physical properties of grain mass. https://goo.gl/FJb46h 

(7). Solar batteries. http://www.invertor.ru/solar.htm 

(8). Creation of solar water-heating installation from local materials. The catalogue 10 

innovative fairs of ideas, technique and projects. Tashkent, 2017. p. 60. 

 

References: 

1. Bekkulov, B. R, & Aliev, R. (02.05.2017). The application for deriving of the patent for 

Republics Uzbekistan AIS. No. FAP 20170050  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʝʢʢʫʣʦʚ ɹ. ʈ., ɸʣʠʝʚ ʈ. ɿʘʷʚʢʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ɸʀʉ. 

ˉFAP 20170050 ʦʪ 02.05.2017. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ  

ʚ ʨʝʜʘʢʮʠʶ 21.10.2017 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

24.10.2017 ʛ. 

_____________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

Bekkulov B. Working out of the power effective design mobile grain-dryer installations // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ʕʣʝʢʪʨʦʥ. ʞʫʨʥ. 2017. ˉ11 (24). ʉ. 80-86. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.bulletennauki.com/bekkulov (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.11.2017). 

 

Cite as (APA): 

Bekkulov, B. (2017). Working out of the power effective design mobile grain-dryer 

installations. Bulletin of Science and Practice, (11), 80-86 

  

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

87 

 

 

 

 

 

 

 

ʋɼʂ 634.8.032:632.752.2 

 

ʌʀɿʀʏɽʉʂʀʁ ʉʇʆʉʆɹ ɹʆʈʔɹʓ ʉ ʃʀʉʊʆɺʆʁ ʌʆʈʄʆʁ ʌʀʃʃʆʂʉɽʈʓ  

 

PHYSICAL  METHODS TO COMBA T FROM SHEET FORM OF FILLOXERS  

 

Éʌʠʩʫʥ ʄ. ʅ. 

ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʄ. ʂʦʢʦʚʘ 

ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ, fisun2004@mail.ru  

ÉFisun M. 

Dr. habil., Kokov Kabardino-Balkarian State 

Agricultural University 

Nalchik, Russia, fisun2004@mail.ru 

Éɽʛʦʨʦʚʘ ɽ. ʄ.  

ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʄ. ʂʦʢʦʚʘ 

ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

ÉEgorova E. 

Ph.D., Kokov Kabardino-Balkarian State 

Agricultural University 

Nalchik, Russia  

Éʗʢʫhʝʥʢʦ ʆ. ʉ. 

ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʄ. ʂʦʢʦʚʘ 

ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ, 

ÉYakushenko O. 

Ph.D., Kokov Kabardino-Balkarian State 

Agricultural University 

Nalchik, Russia 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʥʘʩʝʢʦʤʳʤʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʝʥʝʝ ʦʧʘʩʥʳʤʠ, ʯʝʤ ʭʠʤʠʯʝʩʢʠʝ. ɺ ʯʠʩʣʝ ʧʝʨʚʳʭ ð ʟʘʢʨʝʧʣʝʥʠʝ ʥʘ 

ʩʪʚʦʣʘʭ ʜʝʨʝʚʴʝʚ ʢʣʝʷʱʠʭ ʣʝʥʪ, ʫʩʪʘʥʦʚʢʘ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʧʨʠʚʣʝʢʘʶʱʠʭ ʥʘʩʝʢʦʤʳʭ ʠ 

ʜʨʫʛʠʝ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʙʦʨʴʙʳ ʩ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ 

ʢʘʨʘʥʪʠʥʥʦʛʦ ʚʨʝʜʠʪʝʣʷ ʧʫʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʠʩʪʦʯʥʠʢʘʤ ʧʠʪʘʥʠʷ (ʤʝʟʦʬʠʣʣʫ 

ʣʠʩʪʘ). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʢʘʥʢʠ ʧʦʙʝʛʦʚ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʣʠʩʪʴʷ ʪʝʨʷʶʪ ʜʦʩʪʫʧʥʫʶ 

ʚʣʘʛʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʛʠʙʝʣʠ  ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʥʘ ʠʭ ʦʪʯʫʞʜʝʥʥʦʡ ʯʘʩʪʠ. ʊʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʨʳʩʢʠʚʘʥʠʝ  ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʴʝʚ ʢʣʝʷʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ 

ʧʦʩʣʝ ʚʳʩʳʭʘʥʠʷ  ʪʦʥʢʦʝ ʧʣʝʥʦʯʥʦʝ ʧʦʢʨʳʪʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʛʠʙʝʣʴ ʷʠʮ ʠ ʣʠʯʠʥʦʢ 

ʥʘ ʜʚʘʜʮʘʪʳʡ ʜʝʥʴ ʠ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʘʣʣʦʚ ʩ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʜʦ 2,1ï8,4%. 
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ʇʨʠ  ʫʚʝʣʠʯʝʥʠʠ  ʧʦʚʨʝʞʜʝʥʠʷ ʢʫʩʪʦʚ ʩ 3-ʭ ʜʦ 5-ʪʠ  ʙʘʣʣʦʚ ʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʥʠʟʠʣʘʩʴ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 25ï39%.   
 

Abstract. In the protection of plants, physical methods of fighting insects are less dangerous 

than chemical methods. Among the first ð fastening on the tree trunks of adhesive tapes, 

installation of lamps that attract insects and others. When developing measures to control the leaf 

form of Phylloxera, it is of interest to create conditions that prevent the active feeding and 

development of this quarantine pest by restricting access to food sources (mesophyll leaf). It was 

revealed that as a result of minting the shoots of the current year, the leaves lose available moisture, 

which leads to the complete death of eggs and larvae on their alienated part. It was also found that 

the spraying of the affected leaves with adhesive solutions, which form a thin film coating after 

drying, ensures complete death of eggs and larvae on the twentieth day and a reduction in the 

number of galls with living organisms to 2.1ï8.4%. With increasing damage to bushes from 3 to 5 

m, their yields dropped by 25ï39%, respectively. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʥʦʛʨʘʜ, ʣʠʩʪʦʚʘʷ ʬʦʨʤʘ ʬʠʣʣʦʢʩʝʨʳ, ʯʝʢʘʥʢʘ ʧʦʙʝʛʦʚ, ʢʣʝʡʢʠʝ 

ʚʝʱʝʩʪʚʘ. 
 

Keywords: grapes, leaf form Phylloxera, chasing shoots, sticky substances. 
 

ʈʘʩʰʠʨʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʨʘʩʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʨʝʙʫʝʪ 

ʚʝʩʪʠ ʧʦʜʙʦʨ ʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʥʘʩʘʞʜʝʥʠʡ, ʦʙʣʘʜʘʶʱʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ 

ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ: ʤʦʨʦʟʘʤ, ʟʘʩʫʭʝ, ʧʦʨʘʞʝʥʠʷʤ ʬʠʣʣʦʢʩʝʨʦʡ ʠ ʜʨʫʛʠʤʠ 

ʚʨʝʜʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʢ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩʦʟʜʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʠʟ ʩʦʨʪʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʥʝ ʫʢʨʳʚʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʛʠʙʨʠʜʘʤʠ ʉʝʡʚ ɺʠʣʘʨ [1]. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  ʚ ʧʨʘʢʪʠʢʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘʢʠʭ ʩʦʨʪʦʚ, ʧʨʠʚʝʣʦ ʢ 

ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʠʩʪʦʚʦʡ ʬʦʨʤʳ ʬʠʣʣʦʢʩʝʨʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʣʠʩʪʦʚʘʷ ʬʦʨʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʥʦʤʫ  ʨʘʟʤʥʦʞʝʥʠʶ ʢʦʨʥʝʚʦʡ ʠ ʜʨʫʛʠʭ ʬʦʨʤ 

ʬʠʣʣʦʢʩʝʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʳʣʘʪʦʡ [2ï3]. ʇʨʠʚʝʜʝʥʥʘʷ  ʩʠʪʫʘʮʠʷ  ʚʳʟʳʚʘʝʪ ʤʘʩʰʪʘʙʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʢʘʨʘʥʪʠʥʥʦʛʦ ʚʨʝʜʠʪʝʣʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʢʦʪʦʨʳʤ  

ʥʝ ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ  ʬʘʢʪʦʨʦʤ  ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ  ʧʦʪʨʝʙʣʝʥʠʷ ʚʠʥʦʛʨʘʜʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʀʟ ʯʠʩʣʘ ʠʩʧʳʪʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ 

ʧʨʠʚʦʜʷʪʩʷ ʪʘʢʠʝ, ʢʘʢ ʦʧʨʳʩʢʠʚʘʥʠʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ: ʧʠʨʝʪʨʦʠʜʘʤʠ, ʥʠʢʦʪʠʥʦʠʜʘʤʠ, ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ [3ï5]. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʄʦʩʧʠʣʘʥʘ ʠ ʌʘʩʪʘʢʘ ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ʚ ʧʝʨʠʦʜ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʠ ʥʘʯʘʣʘ ʨʦʩʪʘ ʧʦʙʝʛʦʚ 

(ʨʘʟʚʠʣʦʩʴ 9ï12 ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ). ʊʘʢ, ʚ ʬʘʟʫ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʫʨʦʞʘʷ ʩʪʝʧʝʥʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʴʝʚ ʥʘ ʢʦʥʪʨʦʣʝ ʦʢʘʟʘʣʘʩʴ ʚ 600 ʠ ʙʦʣʴʰʝ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʝʥʠʷ ʄʦʩʧʠʣʘʥʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʄʦʩʧʠʣʘʥʘ ʠ ʌʘʩʪʘʢʘ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 94,4% ʠ 97,4% [5]. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʟʥʘʢʠ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. ʇʨʠʚʝʜʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ 

ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʴʝʚ ʙʝʟ ʫʯʝʪʘ ʩʪʝʧʝʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʥʠʭ ʛʘʣʣ ʩ ʷʡʮʘʤʠ ʠʣʠ ʣʠʯʠʥʢʘʤʠ ʚʨʝʜʠʪʝʣʷ [4].  
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ɺʚʠʜʫ ʩʥʠʞʝʥʠʷ ʜʠʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʥʦʛʨʘʜʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʩʪʠʮʠʜʦʚ, ʘ 

ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ð ʨʘʟʨʘʙʦʪʢʘ, ʠʩʧʳʪʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʨʝʜʩʪʚ  

ʠ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʦʪ ʬʠʣʣʦʢʩʝʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ  ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ʕʪʘ ʧʨʦʙʣʝʤʘ  ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʩʦʨʪʘ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʛʠʙʨʠʜʘʤʠ ʉʝʡʚ ɺʠʣʘʨ, ʜʘʞʝ ʚ ʧʨʠʚʠʪʦʡ ʢʫʣʴʪʫʨʝ, ʧʦʨʘʞʘʶʪʩʷ 

ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʳʝ ʤʝʪʦʜʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʠʝʤʦʚ ʠ ʩʨʝʜʩʪʚ, ʥʘ ʩʪʝʧʝʥʴ 

ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʠʟʤʝʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʦʩʦʙʝʡ ʠʣʠ ʠʭ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. ɺʳʩʢʘʟʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʷʚʠʣʦʩʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ  ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ 

ʙʦʨʴʙʳ ʩ ʣʠʩʪʦʚʦʡ  ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ. 

ʀʟʫʯʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʩʚʝʜʝʥʠʡ ʧʦ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʨʘʟʥʳʭ ʬʦʨʤ 

ʬʠʣʣʦʢʩʝʨʳ [2] ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʢʨʘʱʝʥʠʠ ʠ/ʠʣʠ ʧʨʠʚʝʜʝʥʠʠ ʚ ʥʝ ʫʧʦʪʨʝʙʣʷʝʤʦʝ ʩʦʩʪʦʷʥʠʝ 

ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʚʠʥʦʛʨʘʜʘ. ʊʘʢʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʤʦʞʝʪ ʙʳʪʴ: ʜʦʚʝʜʝʥʠʝ ʜʦ çʩʫʭʦʛʦè 

ʩʦʩʪʦʷʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʨʘʞʘʝʤʳʭ ʣʠʩʪʴʝʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʝʜʦʩʪʫʧʥʦʩʪʠ 

ʬʠʣʣʦʢʩʝʨʳ ʢ ʠʭ ʵʧʠʜʝʨʤʠʩʫ, ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʠʪʘʥʠʷ 

ʧʨʦʜʫʢʪʘʤʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚʠʥʦʛʨʘʜʘ.  

ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʬʠʣʣʦʢʩʝʨʦʡ, ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʝ ʫʨʦʞʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʝ ʧʨʠʥʠʤʘʶʱʠʤʠ ʫʯʘʩʪʠʷ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ. ʅʘʦʙʦʨʦʪ, 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʧʘʜʘʶʪ ʚ ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʯʝʣʦʚʝʢʦʤ ʠ ʞʠʚʦʪʥʳʤʠ ʫʨʦʞʘʡ ʠ, ʪʝʤ ʩʘʤʳʤ, ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ [6]. 
 

ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʩʦʢʨʘʱʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʬʠʣʣʦʢʩʝʨʳ ʥʘ 

ʣʠʩʪʴʷʭ ʚʠʥʦʛʨʘʜʘ 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ  ʦʪʜʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ/ʠʣʠ 

ʧʨʠʝʤʦʚ ʩʦʢʨʘʱʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʣʠʩʪʦʚʦʡ ʬʦʨʤʳ ʬʠʣʣʦʢʩʝʨʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʚ ʠʩʭʦʜʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʠʣʠ ʫʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʛʘʣʣʦʚ ʥʘ ʣʠʩʪʴʷʭ ʤʦʜʝʣʴʥʳʭ (ʪʠʧʠʯʥʳʭ ʧʦ 

ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ) ʢʫʩʪʦʚ ʚʠʥʦʛʨʘʜʘ ʩ ʦʜʥʦʟʥʘʯʥʳʤʠ ʩʦʨʪʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1. 

ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹʈɸɿʆɺɸʅʀʗ ɻɸʃʃʆɺ ʃʀʉʊʆɺʆʁ ʌʆʈʄʓ 

ʌʀʃʃʆʂʉɽʈʓ ʅɸ ʃʀʉʊʔʗʍ ʉʆʈʊʆɺ ɺʀʅʆɻʈɸɼɸ 

ʉʦʨʪʘ ʇʦʨʷʜʢʦʚʳʡ 

ʥʦʤʝʨ ʥʠʞʥʝʛʦ 

ʧʦʨʘʞʝʥʥʦʛʦ 

ʣʠʩʪʘ ʦʪ 

ʩʥʦʚʘʥʠʷ ʧʦʙʝʛʘ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʘʣʣʦʚ, ʰʪ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʥʘ ʢʫʩʪʝ 

ʥʘ ʦʜʥʦʤ 

ʣʠʩʪʝ 

ʥʘ 1 ʩʤ 

ʜʠʘʛʦʥʘʣʠ 

ʣʠʩʪʘ 

ʚʩʝʛʦ, 

ʰʪ 

ʚ ʪ. ʯ. ʩ ʧʦʨʘʞʝʥ-

ʥʳʤʠ ʣʠʩʪʴʷʤʠ 

ʰʪ % 

ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ 6 31,7 3,3 46,2 11,3 24,5 

ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ 8 26,1 3,1 43,5 9,8 22,6 

ɹʠʘʥʢʘ 9 18,8 2,6 44,7 8,8 19,7 

ʃʝʚʦʢʫʤʩʢʠʡ 7 21,8 2,2 45,3 12,7 28,0 

ʅʉʈ05 ð 4,8 0,7 ð ð 3,9 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʫʩʪʦʚ ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʘʷ  

ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʘʣʣʦʚ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʴʷʭ ʫ ʩʦʨʪʘ ɹʠʘʥʢʘ, ʯʝʤ ʫ ʇʦʜʘʨʢʘ ʠ 

ʇʝʨʚʝʥʮʘ ʄʘʛʘʨʘʯʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʮʝʥʪ ʧʦʙʝʛʦʚ ʩ ʧʦʨʘʞʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ ʫ ʩʦʨʪʘ 

ʃʝʚʦʢʫʤʩʢʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʇʝʨʚʝʥʮʘ ʄʘʛʘʨʘʯʘ ʠ ɹʠʘʥʢʠ, ʘ ʫ ʇʦʜʘʨʢʘ 

ʄʘʛʘʨʘʯʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɹʠʘʥʢʦʡ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ 

ʚʣʠʷʥʠʠ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʣʠʩʪʦʚʦʡ ʬʦʨʤʳ ʬʠʣʣʦʢʩʝʨʳ. ʊʘʢ, ʫ 

ʩʦʨʪʘ ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ ʩ ʙʦʣʝʝ ʪʦʣʩʪʳʤʠ ʣʠʩʪʴʷʤʠ, ʯʠʩʣʝʥʥʦʩʪʴ ʛʘʣʣʦʚ ʥʘ ʦʜʥʦʤ ʣʠʩʪʝ  

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʃʝʚʦʢʫʤʩʢʦʛʦ ʠ ɹʠʘʥʢʠ.  

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʝʪʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʛʘʣʣʦʚ ʥʘ ʦʜʥʦʤ ʣʠʩʪʝ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ  ʚʚʝʩʪʠ ʚ 

ʧʨʘʢʪʠʢʫ ʫʯʝʪʦʚ ʩʪʝʧʝʥʠ  ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ, ʧʦ ʠʭ ʩʦʩʪʦʷʥʠʶ ʚ ʙʘʣʣʘʭ (ʊʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2.  

ʂʆʃʀʏɽʉʊɺɽʅʅʓɽ ʇɸʈɸʄɽʊʈʓ ʇʈʀɿʅɸʂʆɺ,  

ɼʃʗ ʆʎɽʅʂʀ ʉʊɽʇɽʅʀ ʇʆʈɸɾɽʅʀʗ ʃʀʉʊʔɽɺ ʌʀʃʃʆʂʉɽʈʆʁ 

 

ʏʠʩʣʦ 

ʙʘʣʣʦʚ 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʟʥʘʢʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʛʘʣʣʦʚ  ʥʘ 

1 ʣʠʩʪʝ, ʰʪ 

ʏʘʩʪʴ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʙʝʟ 

ʧʦʨʘʞʝʥʠʷ, % 

ʇʣʦʩʢʦʩʪʴ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ 

1 ɼʦ 10 ɼʦ 80 ʈʦʚʥʘʷ  ʠʣʠ ʩʣʘʙʦʚʦʣʥʠʩʪʘʷ 

2 11ï20 80ï60 ʉʣʘʙʦ ʚʦʛʥʫʪʘʷ ʧʦ ʮʝʥʪʨʫ 

3 21ï30 60ï40 ʂʨʘʷ ʣʠʩʪʴʝʚ ʤʝʩʪʘʤʠ ʟʘʚʝʨʥʫʪʳ. ʌʦʨʤʘ ʢʨʘʝʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ. ʇʦ ʮʝʥʪʨʫ ʣʠʩʪʘ ʠʤʝʶʪʩʷ ʤʝʣʢʠʝ (ʜʦ 1 

ʩʤ2) ʧʷʪʥʘ ʙʝʟ ʛʘʣʣ 

4 31ï40 40ï20 ʂʨʘʷ ʣʠʩʪʴʝʚ ʟʘʚʝʨʥʫʪʳ ʪʘʢ, ʯʪʦ ʠʭ ʬʦʨʤʘ ʩʢʨʳʪʘ. 

ʄʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʛʘʣʣʘʤʠ ʠʤʝʶʪʩʷ  ʧʨʦʤʝʞʫʪʢʠ ʜʦ 

3ï4 ʤʤ 

5 ɹʦʣʴʰʝ 40 ʄʝʥʴʰʝ 20 ʂʨʘʷ ʧʣʘʩʪʠʥʦʢ ʟʘʚʝʨʥʫʪʳ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʣʠʩʪʘ. 

ʌʦʨʤʘ ʢʨʘʝʚ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. ɻʘʣʣʳ ʥʘ ʣʠʩʪʴʷʭ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʣʦʪʥʦ, ʙʝʟ ʟʘʤʝʪʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ 

ʤʝʞʜʫ ʥʠʤʠ 
 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʢʫʩʪʦʚ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʊʘʙʣʠʮʘ 3), ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʯʝʪʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʙʝʛʦʚ, ʩ 

ʧʦʨʘʞʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ, ʠʟ ʯʠʩʣʘ ʨʘʟʚʠʚʰʠʭʩʷ ʥʘ ʢʫʩʪʝ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʤʫ ʠʟ ʙʘʣʣʦʚ 

ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʢʫʩʪʦʚ ʧʨʠʚʦʜʷʪʩʷ ʜʦʧʫʩʪʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ  ʯʠʩʣʘ 

ʧʦʙʝʛʦʚ (ʚ %) ʩ ʧʦʨʘʞʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ. 

 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʨʷʜʢʝ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʩʧʳʪʘʥʠʝ ʧʦʢʨʳʪʠʷ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ 

ʨʘʟʣʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʧʨʠ ʚʳʩʳʭʘʥʠʠ ʧʨʦʟʨʘʯʥʫʶ ʧʣʝʥʢʫ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʫʪʝʤ ʦʧʨʳʩʢʠʚʘʥʠʷ ʟʜʦʨʦʚʳʭ ʣʠʩʪʴʝʚ 

ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ (I) ʠ ʣʠʩʪʴʝʚ, ʚ ʪʦʤ ʞʝ ʷʨʫʩʝ, ʥʦ ʧʦʨʘʞʝʥʥʳʭ ʛʘʣʣʘʤʠ (II), ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʚʘʨʠʘʥʪʘʤ: 1. ʯʝʢʘʥʢʠ (ʚ ʩʫʭʫʶ ʩʦʣʥʝʯʥʫʶ ʧʦʛʦʜʫ!) ʧʦʙʝʛʦʚ ʩ ʧʦʨʘʞʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ 

(ʈʠʩʫʥʦʢ 1); 2. ʦʧʨʳʩʢʠʚʘʥʠʷ  ʧʨʝʧʘʨʘʪʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʧʣʝʥʦʯʥʦʝ ʧʦʢʨʳʪʠʝ ʣʠʩʪʴʝʚ: 2ʘ 

ð ʣʘʢʦʤ ʜʣʷ ʚʦʣʦʩ ʪʠʧʘ çʇʨʝʣʝʩʪʴè, 2ʙ ð 5%ʥʳʤ  ʨʘʩʪʚʦʨʦʤ ʦʙʦʡʥʦʛʦ ʢʣʝʷ ʂʄʎ ʠ 2ʚ ð 

5% ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʢʣʝʷ ʇɺɸ. 3 ð ʦʧʨʳʩʢʠʚʘʥʠʝ ʣʠʩʪʴʝʚ, ʧʦʨʘʞʝʥʥʳʭ ʬʠʣʣʦʢʩʝʨʦʡ 

0,2%ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʝʨʠʪʨʦʠʜʘ ɼʝʮʠʩ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʦʚʘʣʠ ʚ ʧʝʨʚʦʡ 
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ʜʝʢʘʜʝ ʠʶʣʷ, ʜʦ ʥʘʯʘʣʘ ʢʣʘʜʢʠ ʷʠʮ ʬʠʣʣʦʢʩʝʨʦʡ ʠ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ, ʢʦʛʜʘ ʧʦʨʘʞʝʥʠʝ 

ʣʠʩʪʴʝʚ ʜʦʩʪʠʛʣʦ ʤʘʩʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʟʫʯʘʝʤʳʝ ʚʘʨʠʘʥʪʳ  ʩʨʘʚʥʠʚʘʣʠ ʩ  ʢʦʥʪʨʦʣʝʤ (4) ð 

ʙʝʟ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʠʩʪʴʷ ʚʠʥʦʛʨʘʜʘ. 

 
ʊʘʙʣʠʮʘ 3. 

ʂʈʀʊɽʈʀʀ ɹɸʃʃʔʅʆʁ ʆʎɽʅʂʀ ʇʆʈɸɾɽʅʀʗ ʂʋʉʊʆɺ ʃʀʉʊʆɺʆʁ ʌʆʈʄʆʁ ʌʀʃʃʆʂʉɽʈʓ 

ɿʥʘʯʝ-

ʥʠʷ 

ʙʘʣʣʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʙʝʛʦʚ ʩ 

ʧʦʨʘʞʝʥʥʳʤʠ 

ʣʠʩʪʴʷʤʠ (%) 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʘ 

ʧʦʙʝʛʘ ʩ ʧʦʨʘʞʝʥʥʳʤʠ 

ʣʠʩʪʴʷʤʠ ʢ ʜʠʘʤʝʪʨʫ ʩ 

ʥʝʧʦʨʘʞʝʥʥʳʤʠ 

 

ɼʨʫʛʠʝ ʢʨʠʪʝʨʠʠ 

1 ɽʜʠʥʠʯʥʦ  1 : 1 ʅʘʣʠʯʠʝ ʛʘʣʣ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴʩʷ ʥʘ 

ʚʝʨʭʫʰʝʯʥʳʭ ʣʠʩʪʴʷʭ 

2 25 0,9 ɻʘʣʣʳ ʧʦʢʨʳʚʘʶʪ ʣʠʩʪʴʷ ʚʝʨʭʥʠʭ 5ï6 

ʤʝʞʜʦʫʟʣʠʡ 

3 50 0,8 ɻʘʣʣʳ ʠʤʝʶʪʩʷ ʥʘ ʣʠʩʪʴʷʭ ʚʝʨʭʥʝʡ 

ʧʦʣʦʚʠʥʳ ʜʣʠʥʳ ʧʦʙʝʛʘ 

4 75 0,7 ʉʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʛʘʣʣʦʚ ʥʘ ʣʠʩʪʴʷʭ 

ʜʦʩʪʠʛʘʝʪ 3ï4 ʙʘʣʣʦʚ 

5 100 ʄʝʥʝʝ 0,6 ɺʩʝ ʣʠʩʪʴʷ ʥʘ ʧʦʙʝʛʘʭ ʧʦʢʨʳʪʳ ʛʘʣʣʘʤʠ 

 

ʅʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʝʨʝʜ ʥʘʥʝʩʝʥʠʝʤ ʢʣʝʷʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʝʨʝʜ ʯʝʢʘʥʢʦʡ ʧʦʙʝʛʦʚ, 

ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʣʣ ʥʘ ʦʜʥʦʤ ʣʠʩʪʝ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ 

ʧʦʙʝʛʘʭ ʣʠʩʪʴʝʚ, ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ. ʆʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʳʚʘʝʤʳʭ 

ʚʘʨʠʘʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʥʘʣʠʯʠʶ ʚ ʛʘʣʣʘʭ ʞʠʚʳʭ ʦʩʦʙʝʡ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʠʭ ʨʘʟʚʠʪʠʷ (ʷʠʮ, 

ʣʠʯʠʥʦʢ, ʥʠʤʬ ʠ ʜʨ.). 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʚʥʫʪʨʠ ʛʘʣʣ, ʧʨʦʚʦʜʠʣʠ ʠʭ ʧʨʦʜʦʣʴʥʳʡ 

ʩʨʝʟ ʦʪ ʚʝʨʭʫʰʢʠ ʜʦ ʦʩʥʦʚʘʥʠʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʣʠ, ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ 

ʦʩʦʙʠ ʬʠʣʣʦʢʩʝʨʳ. ʄʝʨʪʚʳʝ ʦʩʦʙʠ ʚʳʜʝʣʷʶʪʩʷ ʪʝʤʥʦïʙʫʨʳʤ ʮʚʝʪʦʤ (ʈʠʩʫʥʦʢ 2). ʊʘʢʫʶ 

ʦʧʝʨʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʜʚʘʞʜʳ: ʯʝʨʝʟ ʜʝʩʷʪʴ ʠ ʜʚʘʜʮʘʪʴ ʜʥʝʡ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 

ʉ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʞʜʳʡ 

ʚʘʨʠʘʥʪ ʦʭʚʘʪʳʚʘʣ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʚ ʪʨʠʜʮʘʪʴ ʧʦʙʝʛʦʚ ʥʘ ʜʝʩʷʪʠ ʢʫʩʪʘʭ ʦʜʥʦʛʦ ʩʦʨʪʘ. ʆʧʳʪ 

ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʯʝʪʳʨʝʭ ʩʦʨʪʘʭ: ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ, ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ, ɹʠʘʥʢʘ ʠ 

ʃʝʚʦʢʫʤʩʢʠʡ. ɺʳʜʝʣʝʥʥʳʝ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʢʫʩʪʳ ʠ ʧʦʙʝʛʠ ʵʪʠʢʝʪʠʨʦʚʘʣʠ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ  

ʠʭ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʥʦʤʝʨ ʨʷʜʘ ʠ ʢʫʩʪʘ ʚ ʨʷʜʫ, ʘ ʟʘʪʝʤ ʠ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦʙʝʛʘ ʥʘ 

ʢʫʩʪʝ).  

 

ʅʘ ʢʫʩʪʘʭ ʩ ʦʧʨʳʩʢʠʚʘʥʠʝʤ ʣʠʩʪʴʝʚ ʜʦ ʥʘʯʘʣʘ ʷʡʮʝʢʣʘʜʢʠ  ʬʠʣʣʦʢʩʝʨʳ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦ 

5ï10 ʛʘʣʣ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʢʘ ʜʣʷ ʚʦʣʦʩ, ʠ ʢʣʝʝʚʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ 

ʦʩʥʦʚʝ ʂʄʎ. ʅʘ ʢʦʥʪʨʦʣʝ ʠ ʚʘʨʠʘʥʪʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ɼʝʮʠʩʦʤ ʥʘ ʜʝʩʷʪʳʡ ʜʝʥʴ ʦʙʨʘʟʦʚʘʣʦʩʴ 

ʜʦ 20ï25 ʛʘʣʣ, ʘ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʝʷ ʇɺɸ ð ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ ʥʝ ʚʳʷʚʣʝʥʦ 

(ʈʠʩʫʥʦʢ 3). ʅʘ ʜʚʘʜʮʘʪʳʡ ʜʝʥʴ ʢʘʨʪʠʥʘ ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ ʬʠʣʣʦʢʩʝʨʦʡ ʠʟʤʝʥʠʣʘʩʴ ʥʝ 

ʩʫʱʝʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 1. ʃʠʩʪʴʷ ʚʠʥʦʛʨʘʜʘ, ʧʦʨʘʞʝʥʥʳʝ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ. ɺʝʨʭʥʠʡ ʣʠʩʪ ð 

ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ 5, ʥʠʞʥʠʡ ð 3 ʙʘʣʣʘ 

 

 
ʈʠʩʫʥʦʢ 2. ɻʘʣʣʳ ʩ ʤʝʨʪʚʳʤʠ ʣʠʯʠʥʢʘʤʠ (ʚ ʨʘʟʨʝʟʝ) 
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ʇʨʦʚʝʜʝʥʥʳʤʠ ʫʯʝʪʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘ 

ʣʠʩʪʴʷʭ, ʧʦʨʘʞʝʥʥʳʭ ʬʠʣʣʦʢʩʝʨʦʡ (ʚʪʦʨʦʡ ʩʨʦʢ ʦʧʨʳʩʢʠʚʘʥʠʷ) ʠʤʝʝʪ ʤʝʩʪʦ ʛʠʙʝʣʴ ʝʝ 

ʞʠʚʳʭ ʬʦʨʤ, ʦʙʠʪʘʶʱʠʭ ʚ ʛʘʣʣʘʭ (ʊʘʙʣʠʮʘ 4).  

 

 
ʈʠʩʫʥʦʢ 3. ʂʦʣʠʯʝʩʪʚʦ ʛʘʣʣ (ʰʪ. ʥʘ 1 ʣʠʩʪ) ʩ ʦʪʣʦʞʝʥʥʳʤʠ ʬʠʣʣʦʢʩʝʨʦʡ ʷʡʮʘʤʠ  

ʥʘ 10-ʳʡ ʠ 20-ʳʡ ʜʥʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʣʠʩʪʴʝʚ ʨʘʟʣʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

 
ʊʘʙʣʠʮʘ 4. 

ɺʃʀʗʅʀɽ  ʉʇʆʉʆɹʆɺ ʆɹʈɸɹʆʊʂʀ ʂʋʉʊʆɺ ʉ ʇʆʈɸɾɽʅʅʓʄʀ ʌʀʃʃʆʂʉɽʈʆʁ 

ʃʀʉʊʔʗʄʀ ʅɸ ʉʆʉʊʆʗʅʀɽ ɽɽ ɾʀɿʅɽʅʅʓʍ ʌʆʈʄ ʋ ʉʆʈʊɸ ʇʆɼɸʈʆʂ ʄɸɻɸʈɸʏɸ 

ɺʘʨʠʘʥʪʳ 

ʆʧʳʪʘ 

ɾʠʟʥʝʥ-

ʥʳʝ 

ʬʦʨʤʳ 

ʂʦʣʠʯʝʩʪʚʦ ʛʘʣʣ (%) ʩ 

ʞʠʚʳʤʠ ʬʦʨʤʘʤʠ ʥʘ ʩʨʦʢ 

ʥʘʙʣʶʜʝʥʠʡ 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʩ ʛʘʣʣʘʤʠ 

(%) ʥʘ ʧʘʩʳʥʢʘʭ, ʨʘʟʚʠʚʰʠʭʩʷ  ʥʘ 

ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʡ 

10-ʳʡ ʜʝʥʴ 20-ʳʡ ʜʝʥʴ 10-ʳʡ ʜʝʥʴ 20-ʳʡ ʜʝʥʴ 

ʏʝʢʘʥʢʘ ʧʦʙʝʛʦʚ 

(ʦʪʯʫʞʜʝʥʥʘʷ ʯʘʩʪʴ) 

ʗʡʮʘ 0,0 0,0 21,9 38,5 

ʃʠʯʠʥʢʠ  0,0 0,0 1,3 12,4 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʣʘʢʦʤ ʗʡʮʘ 2,1 0,0  

 

ʇʘʩʳʥʢʠ ʥʝ 

ʨʘʟʚʠʣʠʩʴ 

7,3 

ʃʠʯʠʥʢʠ 0,0 0,0 0,3 

ʆʧʨʳʩʢʠʚʘʥʠʝ 

ʨʘʩʪʚʦʨʦʤ ʂʄʎ 

ʗʡʮʘ 3,6 0,0 11,2 

ʃʠʯʠʥʢʠ  0,0 0,0 1,6 

ʆʧʨʳʩʢʠʚʘʥʠʝ 

ʨʘʩʪʚʦʨʦʤ  ʇɺɸ 

ʗʡʮʘ 8,4 0,0 10,4 

ʃʠʯʠʥʢʠ 2,6 0,0 1,1 

ʆʧʨʳʩʢʠʚʘʥʠʝ 

ʨʘʩʪʚʦʨʦʤ ɼʝʮʠʩʘ 

ʗʡʮʘ 29,6 11,8 2,2 

ʃʠʯʠʥʢʠ  18,4 9,3 10,5 

ʂʦʥʪʨʦʣʴ  ʗʡʮʘ  33,2 14,5 46,2 30,7 

ʃʠʯʠʥʢʠ  27,6 9,1 17,3 42,4 

 

0

5

10

15

20

25

30

35

ʥʘ 10-ʳʡ ʜʝʥʴ ʥʘ 20-ʳʡ ʜʝʥʴ

4,2 4,8
2,9

4,4

0 0,8

18,3
20,8

24,4
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ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʚʦʨʦʤ ʂʄʎ

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʚʦʨʦʤ ʇɺɸ

ɼʝʮʠʩ

ʂʦʥʪʨʦʣʴ
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʯʝʢʘʥʢʘ ʧʦʙʝʛʦʚ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʩ ʦʪʯʫʞʜʝʥʠʝʤ 

ʧʦʨʘʞʝʥʥʳʭ ʬʠʣʣʦʢʩʝʨʦʡ ʣʠʩʪʴʝʚ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʛʠʙʝʣʠ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʥʘ ʠʭ 

ʦʪʯʫʞʜʝʥʥʦʡ ʯʘʩʪʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʙʘ ʩʨʦʢʘ ʧʨʦʚʝʜʝʥʥʳʭ ʫʯʝʪʦʚ.  

ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʴʝʚ ʢʣʝʷʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʧʦʩʣʝ 

ʚʳʩʳʭʘʥʠʷ ʪʦʥʢʦʝ ʧʣʝʥʦʯʥʦʝ ʧʦʢʨʳʪʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʛʠʙʝʣʴ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʥʘ 

ʜʚʘʜʮʘʪʳʡ ʜʝʥʴ ʠ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʘʣʣʦʚ ʩ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʜʦ 2,1ï8,4%, ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʭʦʜʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʥʘ ʜʝʩʷʪʳʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʫʤʝʥʴʰʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʛʘʣʣʦʚ ʩ ʷʡʮʘʤʠ ʥʘ 10-ʳʡ ʜʝʥʴ ʩʦʩʪʘʚʠʣʦ 16-ʪʠ ð 4-ʭ ʢʨʘʪʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ 

ʵʪʦʤ ʥʘ ʜʚʘʜʮʘʪʳʡ ʜʝʥʴ ʞʠʚʳʭ ʣʠʯʠʥʦʢ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʨʳʩʢʠʚʘʥʠʷ  ʥʝ ʚʳʷʚʣʝʥʦ.  

ʆʪʤʝʯʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʛʘʣʣʦʚ ʩ ʷʡʮʘʤʠ ʠ ʣʠʯʠʥʢʘʤʠ ʬʠʣʣʦʢʩʝʨʳ ʥʘ ʣʠʩʪʴʷʭ, 

ʨʘʟʚʠʚʰʠʭʩʷ ʥʘ ʧʘʩʳʥʢʦʚʳʭ ʧʦʙʝʛʘʭ. ʇʘʩʳʥʢʦʚʳʝ ʧʦʙʝʛʠ ʥʘ ʚʘʨʠʘʥʪʝ ʯʝʢʘʥʢʠ ʧʨʠʨʦʩʪʘ ʥʘ 

10-ʳʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʜʦʩʪʠʛʣʠ ʜʣʠʥʳ 6ï8-ʤʠ ʤʝʞʜʦʫʟʣʠʡ. ʀʭ ʥʝ ʯʝʢʘʥʠʣʠ ʠ ʥʝ 

ʦʧʨʳʩʢʠʚʘʣʠ, ʪʘʢ ʢʘʢ ʜʦ ʩʙʦʨʘ ʫʨʦʞʘʷ ʦʩʪʘʚʘʣʦʩʴ ʧʦʣʪʦʨʳ ð ʜʚʝ ʥʝʜʝʣʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʫʯʝʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 20-ʳʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ, ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʛʘʣʣʦʚ ʩ 

ʷʡʮʘʤʠ ʠ ʣʠʯʠʥʢʘʤʠ ʬʠʣʣʦʢʩʝʨʳ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʣʠʩʪʴʝʚ ʥʘ ʤʦʣʦʜʳʭ ʧʘʩʳʥʢʘʭ  ʩ ʛʘʣʣʘʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʨʘʟʚʠʣʠʩʴ ʣʠʯʠʥʢʠ, ʦʢʘʟʘʣʘʩʴ ʚ 40ï140 ʨʘʟ ʤʝʥʴʰʝ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʨʳʩʢʠʚʘʥʠʷ, ʯʝʤ 

ʥʘ ʢʦʥʪʨʦʣʝ. ʅʘ ʚʘʨʠʘʥʪʝ ʯʝʢʘʥʢʠ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 3,5-ʢʨʘʪʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʆ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʩʧʳʪʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʢʨʘʱʝʥʠʷ ʧʦʧʫʣʷʮʠʠ 

ʬʠʣʣʦʢʩʝʨʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʨʦʩʪʘ  ʧʦʙʝʛʦʚ, ʫʨʦʞʘʡʥʦʩʪʠ  ʢʫʩʪʦʚ ʠ 

ʢʘʯʝʩʪʚʘ  ʚʠʥʦʛʨʘʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ ʥʘ ʫʯʝʪʥʳʭ ʢʫʩʪʘʭ.  

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʬʠʣʣʦʢʩʝʨʦʡ ʝʜʠʥʠʯʥʳʭ ʣʠʩʪʴʝʚ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʤʝʪʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚʠʥʦʛʨʘʜʥʦʛʦ ʢʫʩʪʘ. ʆʙʠʣʠʝ 

(ʩʚʳʰʝ 40ï50%) ʣʠʩʪʴʝʚ ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʛʘʣʣʦʚ ʚ 4ï5 ʙʘʣʣʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʩʪʦʚ ʠ ʢʘʯʝʩʪʚʝ ʫʨʦʞʘʷ.  

ʅʘ ʧʨʠʤʝʨʝ ʩʦʨʪʦʚ ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ ʠ ɹʠʘʥʢʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʠʣʠʷ ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʴʝʚ ʠ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʥʘ ʥʠʭ ʛʘʣʣʦʚ, 

ʧʦʜʚʝʨʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʪʦʣʱʠʥʳ ʧʦʙʝʛʦʚ ʥʘ ʫʨʦʚʥʝ ʪʨʝʪʴʝʛʦ ʤʝʞʜʦʫʟʣʠʷ, ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʩʪʦʚ, ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʛʨʦʟʜʠ ʠ ʩʘʭʘʨʠʩʪʦʩʪʠ ʩʦʢʘ ʚ ʷʛʦʜʘʭ (ʊʘʙʣʠʮʘ 5). 
 

ʊʘʙʣʠʮʘ 5. 

ɺʃʀʗʅʀɽ ʉʊɽʇɽʅʀ ʇʆʈɸɾɽʅʀʗ ʂʋʉʊʆɺ ɺʀʅʆɻʈɸɼɸ  

ʅɸ  ʀʍ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ʋʈʆɾɸʗ. ʉʈɽɼʅɽɽ ɿɸ 2015ï16 ʛʛ. 

ʉʦʨʪʘ ʉʪʝʧʝʥʴ 

ʧʦʨʘʞʝʥʠʷ 

ʢʫʩʪʦʚ, 

ʙʘʣʣʦʚ 

ʇʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ,  ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ 

ɼʠʘʤʝʪʨ 

ʧʦʙʝʛʦʚ, ʤʤ 

ʋʨʦʞʘʡ ʩ 

ʢʫʩʪʘ, ʢʛ 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ 

ʛʨʦʟʜʠ, ʛ 

ʉʦʜʝʨʞʘʥʠʝ 

ʩʘʭʘʨʦʚ ʚ ʩʦʢʝ, 

ʛ/ʜʤ3 

ʇʦʜʘʨʦʢ 

ʄʘʛʘʨʘʯʘ 

1 7,4 5,22 151 178 

3 7,2 5,31 148 182 

5 5,3 4,18 124 166 

ʅʉʈ05 0,7 0,85 19 13 

 

ɹʠʘʥʢʘ  

1 7,2 4,46 166 184 

3 7,1 4,37 161 186 

5 5,1 3,22 133 172 

ʅʉʈ05 0,6 0,71 21 10,5 
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ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʥʴʰʝʤ ʚʣʠʷʥʠʠ 

ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ  ʬʠʣʣʦʢʩʝʨʦʡ  ʥʘ ʇʦʜʘʨʢʝ ʄʘʛʘʨʘʯʘ, ʯʝʤ ʥʘ ʩʦʨʪʝ ɹʠʘʥʢʘ. ʊʘʢ, ʥʘ ʧʝʨʚʦʤ 

ʩʦʨʪʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʴʝʚ ʩ 3-ʭ ʜʦ 5-ʪʠ ʙʘʣʣʦʚ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʩʪʦʚ 

ʧʦʥʠʟʠʣʘʩʴ ʥʘ 25%, ʘ ʥʘ ʚʪʦʨʦʤ ð ʥʘ 39%.  ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʤʘʩʩʳ 

ʛʨʦʟʜʠ ʫ ʥʘʟʚʘʥʥʳʭ ʩʦʨʪʦʚ ʩʦʩʪʘʚʠʣʠ 24 ʛ (19,48%) ʠ 28 ʛ (21,18%). ɸʥʘʣʦʛʠʯʥʦ ʠʟʤʝʥʝʥʠʶ 

ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʛʨʦʟʜʠ ʥʘ ʢʫʩʪʘʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʠʷ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʚ ʩʦʢʝ ʥʘʟʚʘʥʥʳʭ ʚʳʰʝ ʩʦʨʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʢʫʩʪʦʚ 

ʇʦʜʘʨʢʘ ʄʘʛʘʨʘʯʘ ʥʘ 2 ʙʘʣʣʘ ʚʳʟʚʘʣʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʥʘ 16 ʛ/ʜʤ3 (ʥʘ 9,6%) 

ʠ ʫ ɹʠʘʥʢʠ ʥʘ 14 ʛ ʠʣʠ ʥʘ 8,1%.  

ʋʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʧʦʙʝʛʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʚ 

ʧʦʩʣʝʜʫʶʱʠʡ ʛʦʜ ʚʝʛʝʪʘʮʠʠ.  ʂ ʪʦʤʫ ʞʝ  ʢ ʧʨʝʜʩʪʦʷʱʝʤʫ ʟʠʤʥʝʤʫ ʧʝʨʠʦʜʫ ʢʫʩʪʳ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦʥʠʞʝʥʥʦʡ 

ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʯʪʦ ʟʘʤʝʪʥʦ ʧʦ ʩʪʝʧʝʥʠ ʦʜʨʝʚʝʩʥʝʥʠʷ ʧʦʙʝʛʦʚ ʠ ʩʦʭʨʘʥʥʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʧʦʯʝʢ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ. ʊʘʢ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 12 ʘʧʨʝʣʷ 2016 ʛ ʧʦʩʣʝ  ʟʠʤʳ 2015 

ï2016 ʛʛ. ʫ ʩʦʨʪʘ ɹʠʘʥʢʘ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʯʝʢ ʥʘ ʧʦʙʝʛʘʭ ʪʦʣʱʠʥʦʡ 3,5ï4,0 ʤʤ ʩ ʧʦʨʘʞʝʥʥʳʤʠ  

ʬʠʣʣʦʢʩʝʨʦʡ ʚ 2015 ʛ. ʣʠʩʪʴʷʤʠ, ʩʦʭʨʘʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʦʯʝʢ ʩʦʩʪʘʚʠʣʘ 18,5%, ʘ ʥʘ ʥʝ 

ʧʦʨʘʞʝʥʥʳʭ, ʜʠʘʤʝʪʨʦʤ 6,1ï6,5 ʤʤ 77,4%. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʦʪʦʯʥʳʭ ʣʠʥʠʡ ʜʣʷ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʦʠ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʪʦʯʥʳʭ ʣʠʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʭʦʟʷʡʩʪʚʘʭ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʩʦʠ ʠ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʠ ʧʦʜʨʘʙʦʪʢʠ ʩʝʤʷʥ ʥʝ ʦʪʚʝʯʘʶʪ ʫʨʦʚʥʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʝʪ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦʡ 

(ʬʠʥʘʥʩʦʚʳʡ) ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʩʝʤʷʥ. ʆʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʠ ʩʦʠ ʥʘ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠʣʠ ʘʛʨʝʛʘʪʘʭ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʩʦʨʝʥʥʦʩʪʠ, ʘ ʪʨʘʚʤʠʨʦʚʘʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠʚʝʜʝʥʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, 

ʫʯʠʪʳʚʘʶʱʘʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʩʪʦʷʥʠʷ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʩʝʤʝʥʘ, ʪʦʚʘʨʥʦʝ ʟʝʨʥʦ 

ʠʣʠ ʬʫʨʘʞ). ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦʪʦʯʥʘʷ ʣʠʥʠʷ ʠʤʝʝʪ ʚʳʩʦʢʫʶ  ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʦʙʨʘʙʦʪʢʝ 

ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʟʘ ʦʜʠʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʭʦʜ 

ʜʦ ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʫʤʝʥʴʰʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʩʪʨʦʠʪʝʣʴʥʦïʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʠ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʝʤʢʦʩʪʝʡ ʠ ʜʚʫʭʵʪʘʧʥʦʡ ʩʫʰʢʠ ʟʝʨʥʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ ʥʘ 20ï30% ʠ ʩʥʠʟʠʪʴ ʪʦʧʣʠʚʦï

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 15ï20%. 

 

Abstract. The article sets out the basic scientific approaches to technological design of 

production lines for postharvest processing of grain and soybeans. Shows advanced technological 

scheme of the production line of grain processing, which takes into account a variety of possible 

options for process streams, depending on the condition of the grain heap and destination of the 

final product (seeds, commodity grain or fodder). Developed production line has a high adaptability 

to the processing of grain heap moisture and debris in a single pass technology to the conditioned 

quality. The use of flexible technology according to the scheme of technological processes, the use 

of storage tanks and a two-stage drying improves grain at 20ï30% of the flow line performance and 

reduce fuel costs and energy by 15ï20%. 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

98 

 

 

 

 

 

 

 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʣʝʫʙʦʨʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ, ʧʦʪʦʯʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʜʚʫʭʵʪʘʧʥʘʷ 

ʩʫʰʢʘ, ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

 

Keywords: post-harvest processing of grain, streaming technology, a two-stage drying, 

processing grain heap high humidity. 

 

ʉʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ɸʇʂ ʩʯʠʪʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʢʘ ʪʨʘʢʪʦʨʦʚ, 

ʢʦʤʙʘʡʥʦʚ, ʰʣʝʡʬʘ ʧʦʣʝʚʳʭ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʜʝʣʷʝʪʩʷ 

ʚʥʠʤʘʥʠʷ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ð ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ, 

ʩʫʰʢʝ ʠ ʭʨʘʥʝʥʠʶ ʟʝʨʥʘ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚ, ʢʦʛʜʘ  ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʫʥʢʪʦʚ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʪʩʪʘʝʪ ʦʪ ʫʨʦʚʥʷ ʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ, ʠʤʝʝʪ ʩʘʤʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʩʦʭʨʘʥʥʦʩʪʠ 

ʫʞʝ ʫʙʨʘʥʥʦʛʦ ʫʨʦʞʘʷ: ʧʦʪʝʨʠ ʝʞʝʛʦʜʥʦ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 8ï12% ʟʝʨʥʘ ʠ ʩʦʠ. 

ʇʨʠʥʠʤʘʝʤʳʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʤʝʨʳ ʧʦ ʤʘʰʠʥʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʝʩʧʝʯʠʣʠ ʫʩʪʦʡʯʠʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʠ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʧʦ ʟʝʨʥʦʚʳʤ 

ʢʫʣʴʪʫʨʘʤ ð ʥʘ 174%, ʧʦ ʩʦʝ ð ʥʘ 235%. ʉʫʱʝʩʪʚʫʶʱʘʷ ʞʝ ʙʘʟʘ ʟʝʨʥʦʚʳʭ ʜʚʦʨʦʚ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 90% ʥʘʭʦʜʷʱʘʷʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʩʨʦʢʦʚ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʦʩʣʝʫʙʦʨʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚʦʟʨʦʩʰʝʛʦ ʧʦʪʦʢʘ ʟʝʨʥʘ ʠ ʧʦʜʛʦʪʦʚʢʫ ʩʝʤʷʥ. 

ɼʣʠʪʝʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʣʘ ʢ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʥʦʩʫ ʠ 

ʩʪʘʨʝʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʤʘʰʠʥʳ ʯʘʩʪʦ ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ 

ʝʩʣʠ ʨʘʙʦʪʘʶʪ, ʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʙʦʣʴʰʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʅʝʢʦʪʦʨʳʝ ʭʦʟʷʡʩʪʚʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʟʝʨʥʦʚʳʭ ʜʚʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʜʝʤʦʥʪʠʨʦʚʘʥʥʳʝ ʠ ʙʳʚʰʠʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ. 

ʇʦ ʜʘʥʥʳʤ ʩʝʤʝʥʥʳʭ ʠʥʩʧʝʢʮʠʡ, ʜʦ 45 ʧʨʦʮʝʥʪʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʙʦʣʝʝ 20 

ʧʨʦʮʝʥʪʦʚ ʩʦʠ ʚʳʩʝʚʘʝʪʩʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʤʠ ʩʝʤʝʥʘʤʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʝʨʷʶʪ ʩ 

ʢʘʞʜʦʛʦ ʛʝʢʪʘʨʘ  ʧʦ 2-3 ʮʝʥʪʥʝʨʘ ʟʝʨʥʦʚʳʭ ʠ  ʧʦ 2 ʮʝʥʪʥʝʨʘ ʩʦʠ, ʚʩʝʛʦ ʥʘ ʩʫʤʤʫ ʙʦʣʝʝ 5,8 

ʤʣʨʜ. ʨʫʙʣʝʡ. ʕʪʠ ʫʙʳʪʢʠ ʥʝʚʦʟʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʙʥʦʚʣʝʥʠʝʤ  ʧʘʨʢʘ ʪʨʘʢʪʦʨʦʚ, 

ʢʦʤʙʘʡʥʦʚ ʠʣʠ ʧʦʩʝʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʪʦʯʥʳʭ ʣʠʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʩʦʠ ʠ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʠ ʧʦʜʨʘʙʦʪʢʠ ʩʝʤʷʥ ʥʝ ʦʪʚʝʯʘʶʪ ʫʨʦʚʥʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʠʧʦʚʳʭ ʧʦʪʦʯʥʳʭ ʣʠʥʠʷʭ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ, ʢʦʛʜʘ ʫʙʦʨʢʘ ʚʝʜʝʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʟʝʨʥʦʚʦʡ ʚʦʨʦʭ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʚʣʘʞʥʦʩʪʴ. ʇʦʩʪʫʧʘʶʱʝʝ ʩ ʧʦʣʷ ʟʝʨʥʦ ʠʤʝʝʪ 

ʚʣʘʞʥʦʩʪʴ 23-26%, ʘ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ 30% ʠ ʙʦʣʝʝ, ʧʦʵʪʦʤʫ ʚʩʝ ʦʧʝʨʘʮʠʠ ʧʦ ʦʯʠʩʪʢʝ ʠ 

ʩʫʰʢʝ ʟʝʨʥʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʥʝ ʧʦʟʜʥʝʝ ʩʫʪʦʢ ʧʦʩʣʝ ʫʙʦʨʢʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʪʦʯʥʳʝ ʣʠʥʠʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʦʪʢʠʝ 

ʧʦʪʦʢʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʦʯʠʩʪʢʝ ʩʝʤʷʥ ʩʦʠ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʠʤ ʬʠʟʠʢʦï

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʉ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʭʦʟʷʡʩʪʚ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʤʝʨʘʭ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʦʙʲʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʫʰʢʠ ʠ 

ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ. ɽʩʣʠ ʜʣʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʪʨʝʙʫʶʪʩʷ ʤʦʙʠʣʴʥʳʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʘʰʠʥʳ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʧʝʨʝʥʘʣʘʞʠʚʘʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 
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ʦʧʝʨʘʮʠʡ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʪʦ ʜʣʷ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʙʦʣʴʰʠʤ ʩʫʪʦʯʥʳʤ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʟʝʨʥʘ ʥʘ ʦʙʨʘʙʦʪʢʫ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ ʤʘʰʠʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʟʘ ʦʜʠʥ 

ʮʠʢʣ ʧʦʣʫʯʝʥʠʝ ʟʝʨʥʘ  ʠ ʩʝʤʷʥ ʚʳʩʦʢʠʭ ʢʦʥʜʠʮʠʡ. 

 ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʷ, ʟʝʨʥʦʚʳʝ ʠ  

ʢʦʣʦʩʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʊʘʢ ʢʘʢ ʧʝʨʠʦʜ ʤʝʞʜʫ ʦʢʦʥʯʘʥʠʝʤ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʥʘʯʘʣʦʤ 

ʫʙʦʨʢʠ ʩʦʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʤʝʩʷʮʘ, ʧʦʩʣʝʫʙʦʨʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʟʝʨʥʦʚʦʛʦ ʠ ʩʦʝʚʦʛʦ ʚʦʨʦʭʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʦʪʦʯʥʳʭ ʣʠʥʠʷʭ. ʊʝʭʥʦʣʦʛʠʷ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʠ ʩʝʤʷʥ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: 

ʩʦʩʪʦʷʥʠʝ ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʢʦʤʙʘʡʥʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʪʨʝʙʫʝʤʦʝ 

ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʙʦʨ ʢʫʣʴʪʫʨ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ʠ 

ʜʨ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʝʪ 

ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦʡ (ʬʠʥʘʥʩʦʚʳʡ) ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ. ʕʪʠʤ ʬʘʢʪʦʨʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʧʦʣʥʳʭè ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʩʪʠʛʘʪʴ 

ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʝʤʷʥ. ʆʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʠ ʩʦʠ ʥʘ 

ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠʣʠ ʘʛʨʝʛʘʪʘʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʩʦʨʝʥʥʦʩʪʠ, ʘ 

ʪʨʘʚʤʠʨʦʚʘʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ,  ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ, ʦʩʦʙʝʥʥʦ ʧʦʣʝʚʦʡ 

ʚʩʭʦʞʝʩʪʠ. 

ʇʦʩʪʫʧʘʶʱʠʡ ʦʪ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʠʤʝʩʝʡ ʥʝ ʦʜʠʥʘʢʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʦʥ, ʭʦʟʷʡʩʪʚ ʠ ʜʘʞʝ ʦʪʜʝʣʴʥʳʭ ʧʦʣʝʡ. 

ʅʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʥʜʠʮʠʡ ʧʦ ʯʠʩʪʦʪʝ ʩʝʤʷʥ ʪʨʝʙʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʧʦʪʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʝʧʘʨʠʨʦʚʘʥʠʷ [1]. ʅʘʧʨʠʤʝʨ, ʚ ʨʷʜʝ 

ʭʦʟʷʡʩʪʚ, ʛʜʝ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʥʝ ʩʦʜʝʨʞʠʪ ʜʣʠʥʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʭ ʚʳʜʝʣʝʥʠʷ, ʪʨʠʝʨ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʷʶʪ ʫʧʨʦʱʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʦʯʠʩʪʢʠ ʩʝʤʷʥ, 

ʩʦʜʝʨʞʘʱʠʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʪʘʢ ʢʘʢ ʢʦʤʧʦʥʦʚʢʘ ʩʝʧʘʨʘʪʦʨʦʚ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʠʟʙʝʞʥʳʤ ʧʦʪʝʨʷʤ ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʭʦʟʷʡʩʪʚʘʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ  

ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠʣʠ ʩ ʤʘʣʦʡ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʩʝʤʝʥʘ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʟʘʪʨʘʪ ʥʘ ʦʙʨʘʙʦʪʢʫ ʟʝʨʥʘ ʠ 

ʧʦʜʛʦʪʦʚʢʫ ʩʝʤʷʥ ʥʘ ʘʛʨʝʛʘʪʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʠ ʨʝʤʦʥʪʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʫʤʝʥʴʰʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʩʪʨʦʠʪʝʣʴʥʦïʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʠ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʧʦʜʭʦʜʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʦʠ: 

1. ʇʦʣʥʘʷ ʤʝʭʘʥʠʟʘʮʠʷ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʜʦʚʝʜʝʥʠʝʤ ʟʝʨʥʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʦ ʪʨʝʙʫʝʤʳʭ ʢʦʥʜʠʮʠʡ ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ. ɺʳʩʦʢʘʷ  ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ 

ʧʦʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʟʘ ʦʜʠʥ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʭʦʜ ʜʦ ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʙʦʯʠʭ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʥʘ ʟʝʨʥʦʚʢʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪ 
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ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʩʝʤʷʥ; 

2. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʙʫʥʢʝʨʦʚ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʧʦʪʦʯʥʳʭ ʣʠʥʠʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʚʥʦʤʝʨʥʫʶ ʟʘʛʨʫʟʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ ʠ ʢʦʤʧʝʥʩʠʨʫʝʪ ʚʣʠʷʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ, ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚʣʘʞʥʦʛʦ ʠ ʟʘʩʦʨʝʥʥʦʛʦ ʟʝʨʥʘ. ɺ ʥʦʯʥʦʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʨʝʢʨʘʱʘʝʪʩʷ 

ʧʦʩʪʫʧʣʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʘ ʩ ʧʦʣʷ, ʥʘʢʦʧʠʪʝʣʴʥʳʝ ʝʤʢʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʟʝʨʚ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʥʦʯʥʫʶ ʩʤʝʥʫ ʟʝʨʥʦʩʫʰʠʣʢʠ ʠ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. 

ʆʪʩʫʪʩʪʚʠʝ ʞʝʩʪʢʦʡ ʩʚʷʟʠ ʚ ʣʠʥʠʠ, ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʦʙʨʘʙʦʪʢʫ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ; 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʨʥʦʩʫʰʠʣʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʝʥʪʠʣʠʨʫʝʤʳʤʠ ʙʫʥʢʝʨʘʤʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʜʚʫʭʵʪʘʧʥʫʶ ʩʫʰʢʫ ʟʝʨʥʘ, ʢʦʛʜʘ ʥʝʜʦʩʫʰʝʥʥʦʝ ʥʘ 2ï3% ʟʝʨʥʦ 

ʚʳʛʨʫʞʘʶʪ ʚ ʚʝʥʪʠʣʠʨʫʝʤʳʝ ʙʫʥʢʝʨʘ ʠ ʧʦʩʣʝ ʦʪʣʝʞʢʠ ʧʨʦʚʦʜʷʪ ʝʛʦ ʦʭʣʘʞʜʝʥʠʝ, ʩʥʠʤʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ 2ï3% ʚʣʘʞʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʦʧʣʠʚʦïɻ ʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʠ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

4. ʉʥʠʞʝʥʠʝ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʩʝʤʷʥ ʟʘ ʩʯʝʪ ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ. 

ɹʣʦʯʥʦïʤʦʜʫʣʴʥʦʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ð ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ 

ʫʥʠʬʠʢʘʮʠʠ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʩʦʩʪʦʷʱʠʡ ʚ ʢʦʤʧʦʥʦʚʢʝ ʤʘʰʠʥ ʠʟ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠ ʪʠʧʦʚʳʭ ʯʘʩʪʝʡ ð ʤʦʜʫʣʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ. ɿʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʨʘʟʤʝʱʝʥʳ ʥʘ ʙʣʦʢʝ ʙʫʥʢʝʨʦʚ, ʢʦʪʦʨʳʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʤʢʦʩʪʴʶ 

ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ ʬʨʘʢʮʠʡ ʦʯʠʩʪʢʠ. ʈʘʮʠʦʥʘʣʴʥʘʷ ʨʘʩʩʪʘʥʦʚʢʘ ʠ ʢʘʩʢʘʜʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʝʨʥʦ ʠ ʝʛʦ 

ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ  

ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʠ; 

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ 

ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ ʠ ʩʦʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʂɿʉ (ʈʠʩʫʥʦʢ 1), ʢʦʪʦʨʘʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚʦʨʦʭʘ (ʚʣʘʞʥʦʩʪʴ ʠ 

ʟʘʩʦʨʝʥʥʦʩʪʴ), ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʦʯʥʫʶ ʠ ʧʦʪʦʯʥʦïʧʝʨʠʦʜʠʯʝʩʢʫʶ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʬʫʨʘʞ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ 

ʟʝʨʥʦ, ʩʝʤʝʥʘ), ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ 

(ʈʠʩʫʥʦʢ 2); 
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ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʂɿʉ 

 

 

 
 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

 

6. ʉʥʠʞʝʥʠʝ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʥʦïʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʠ ʠʭ ʩʪʦʠʤʦʩʪʠ. 

ɿʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʦïʩʫʰʠʣʴʥʳʡ ʧʫʥʢʪ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʥʘ ʤʦʜʫʣʴʥʦʤ ʧʨʠʥʮʠʧʝ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʝʛʦ ʤʦʥʪʘʞ. ʈʘʟʤʝʨʳ ʙʣʦʢʦʚ, ʛʜʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʝʧʘʨʠʨʫʶʱʠʝ 

ʤʘʰʠʥʳ, ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʛʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ. ɺʳʩʦʢʘʷ ʟʘʚʦʜʩʢʘʷ 

ʛʦʪʦʚʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʳʝ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

(1,5ï2,0 ʤʝʩʷʮʘ) ʠ ʩʥʠʟʠʪʴ ʩʤʝʪʥʫʶ ʩʪʦʠʤʦʩʪʴ; 

7. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʵʪʘʧʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʚʚʦʜʦʤ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʠ ʤʦʜʫʣʝʡ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʭʦʟʷʡʩʪʚʦ ʠ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ 
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ʦʙʲʝʢʪʘ. ʂʘʞʜʳʡ ʠʟ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʝʢʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʙʣʦʯʥʦïʤʦʜʫʣʴʥʦʛʦ 

ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʦïʩʫʰʠʣʴʥʦʛʦ ʧʫʥʢʪʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʢʨʳʪʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ 

ʩʧʦʩʦʙʥʘ ʪʝʭʥʠʯʝʩʢʠ ʦʙʥʦʚʣʷʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʪ.ʝ. ʨʘʟʚʠʚʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʩʘʤʠʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ ʝʛʦ ʵʢʦʥʦʤʠʢʦʡ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʟʥʘʯʝʥʠʶ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʫʪʝʤ ʧʨʦʩʪʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʤʦʜʫʣʝʡ ʠʣʠ ʟʘʤʝʥʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ; 

8. ʋʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʢʨʝʧʣʝʥʠʶ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʵʨʛʦʥʦʤʠʢʝ. ʅʝʞʝʣʘʥʠʝ ʨʘʙʦʪʘʪʴ ʥʘ ʫʩʪʘʨʝʚʰʝʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʚ ʪʷʞʝʣʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʙʦʣʴʰʘʷ ʟʘʧʳʣʝʥʥʦʩʪʴ, ʚʠʙʨʘʮʠʠ, 

ʰʫʤ, ʩʢʚʦʟʥʷʢʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʜʨʘʙʦʪʢʝ ʩʦʠ) ʧʨʠʚʦʜʠʪ ʢ ʦʪʪʦʢʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʘʜʨʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʝʤʢʦʩʪʝʡ ʠ ʜʚʫʭʵʪʘʧʥʦʡ ʩʫʰʢʠ ʟʝʨʥʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ ʥʘ 20ï30% ʠ ʩʥʠʟʠʪʴ ʪʦʧʣʠʚʦï

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 15ï20% [2]. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʛʠʦʥʘʣʴʥʳʡ ʨʳʥʦʢ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʚʩʝʛʦ 

ʟʝʨʥʦʚʦʛʦ ʨʳʥʢʘ ʩʪʨʘʥʳ. ʅʝʫʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʩʝʛʤʝʥʪʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʚʘʞʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʘ ʥʘʩʝʣʝʥʠʷ ð ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʠ ʚ ʠʪʦʛʝ ð ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʪʘʧʦʚ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʨʠʩʦʚʦʜʩʪʚʘ ʚ ʩʪʨʘʥʝ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʨʠʩʦʚʦʝ ʬʝʨʤʝʨʩʪʚʦ. ʆʜʥʘʢʦ, ʚ ʦʪʥʦʰʝʥʠʠ 

ʬʠʥʘʥʩʦʚʦïʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ 

ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʨʘʙʦʪʢʠ 

ʠ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɺʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʨʠʩʦʚʦʜʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ: ʦʪʩʫʪʩʪʚʠʝ ʢʘʥʘʣʦʚ ʧʨʦʜʘʞ, ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ, ʟʘʜʝʨʞʢʘ ʚ ʦʧʣʘʪʝ ʠ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʠ ʪ.ʜ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʨʷʜʘ ʨʠʩʦʚʳʭ ʭʦʟʷʡʩʪʚ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʠʜʝʨʦʚ ʠ ʵʢʩʧʝʨʪʦʚ, ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʠʩʘ ʜʣʷ 

ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ. 

ʉʧʨʦʩ ʥʘ ʨʠʩ ʩʫʱʝʩʪʚʫʝʪ, ʩʣʣʝʜʦʚʘʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʛʦ ʩʥʘʙʞʝʥʠʷ. ʌʠʥʘʥʩʦʚʘ ̫ʧʦʜʜʝʨʞʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʨʠʩʘ ʜʣʷ 

ʥʫʞʜ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʩʦʢʦʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ 

ʨʝʟʫʣʴʪʘʪʫ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ. ʆʜʥʘʢʦ, ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʮʝʣʝʡ ʧʦʢʫʧʦʢ ʚ ʚʠʜʝ ʢʚʦʪ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʢʚʦʪ, ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʟʜʦʨʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ɺʥʝʜʨʝʥʠʝ 

ʩʠʩʪʝʤʳ ʢʚʦʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʠʩʘ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ, ʘ ʚʦ-

ʚʪʦʨʳʭ, ʩʦʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʣʠʯʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʠ ʚ-ʪʨʝʪʴʠʭ, ʫʯʝʪ 

ʧʣʦʱʘʜʝʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʝʤʣʠ ʩ ʧʦʩʝʚʘʤʠ ʨʠʩʘ ʠ ʚ ʯʝʪʚʝʨʪʭr, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʵʪʦ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʟʘʧʘʩʦʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɿʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʳʥʢʘ ʟʝʨʥʘ ð ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʚʳʩʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʩʙʳʪʘ ʟʝʨʥʘ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʮʝʥʦʚʦʡ, ʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʠ ʩʙʳʪʦʚʦʡ ʧʦʣʠʪʠʢʠ. 

 

Abstract. The regional grain market is the organizational basis of the total grain market in the 

country. The unsettled economic terms it is on this territorial segment leads to a decrease in security 

of the economy strategically important products, and the population ð food, and ultimately food 

security of the country. 

The next stage of the implementation of economic reforms in agriculture, defined as the 

process of liberalization of rice is carried out sequentially.  

Currently, the opportunity to work on rice farms. However, this is not a decision concerning 

the financial and economic activities, including financial and technical resources for concessional 

lending, production, processing and storage of finished products, the most important problems 

(given the lack of sales channels, sales of products, delay in payment and high cost, etc.) are a 

serious obstacle to the development of Fig. 

Monographic observations made in a number of rice farmers, government leaders and experts 

highly appreciated the role of rice production for the needs of implementation of the public 

procurement system needs to be confirmed. 

In fact, the demand for rice, the need to ensure the sustainability of the food supply, the local 

population, in terms of financial support for producers of rice for the needs of the public 

procurement system can re-introduction of a positive result. However, for the needs of the public 

procurement system still differs significantly from the purpose of purchase in the form of quotas. 

Manufacturers of quotas, to be able to compete on the basis of the principles of healthy competition. 

The introduction of the quota system in the first place, financial support for rice cultivation as a tool 
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for support and protection of the population with low incomes, and secondly, social protection and 

sustainability of food is the key to serve as a tool, and third, the area of cultivated land with rice 

accounting and fourth, and most importantly, will be provided thus allowing a more efficient use of 

a limited supply of water when water resources. 

The task of organizational ð economic mechanism of functioning of the regional grain 

market ð providing optimal conditions for higher efficiency of their activities by creating 

implementation of guaranteed sale of grain, the organization of accessible and effective market 

infrastructure, stimulate demand PA grain, grain and cereal products, the implementation of 

regional pricing, assortment and marketing policy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʨʠʩʘ, ʨʘʟʚʠʪʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʧʨʦʩ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʨʝʩʫʨʩʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

 

Keywords: rice market, development, production, demand, regulation, resources, food 

security. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘʯʠʥʘʷ ʩ ʧʝʨʚʳʭ ʣʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʧʝʨʚʳʡ ʇʨʝʟʠʜʝʥʪ 

ʈʝʩʧʫʙʣʠʢʠ ʀ. ɸ. ʂʘʨʠʤʦʚ ʫʜʝʣʷʣ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʨʘʥʝ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʦʠʟʦʰʣʠ ʩʝʨʴʝʟʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 

ʇʨʠʥʷʪʠʝ ʟʘʢʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆ ʟʝʤʣʝʜʝʣʠʠè ʠ çʆ ʜʝʭʢʘʥʩʢʦʤ ʟʝʤʣʝʜʝʣʠʠè 

ʧʨʝʜʦʩʪʘʚʠʣʦ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʬʦʨʤ ʟʝʤʣʝʜʝʣʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʘ. ɺʥʠʤʘʥʠʝ, ʫʜʝʣʷʝʤʦʝ ʵʪʠʤ ʬʦʨʤʘʤ ʙʠʟʥʝʩʘ ʇʨʝʟʠʜʝʥʪʦʤ ʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʩʪʨʘʥʳ, ʧʨʠʥʦʩʠʪ ʩʚʦʠ ʧʣʦʜʳ.  

ʉʝʛʦʜʥʷ ʜʝʭʢʘʥʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʚʳʨʘʱʠʚʘʶʪ 60% ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ ʠ ʙʦʣʝʝ 90% ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʝʨʤʝʨʳ 

ʩʪʘʣʠ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ 

ʩʪʨʘʥʳ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʜʚʫʭ ʬʦʨʤ ʦʪʥʦʰʝʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ʢ ʟʝʤʣʝ, ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʨʘʙʦʯʝʡ ʩʠʣʝ ʠ ʫʨʦʞʘʶ ʜʘʶʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʖʨʠʜʠʯʝʩʢʠ ʧʨʝʜʫʩʤʦʪʨʝʥ ʬʘʢʪ, 

ʯʪʦ ʬʝʨʤʝʨʳ ʠ ʜʝʭʢʘʥʩʢʠʝ ʬʝʨʤʝʨʳ ʚ ʩʪʨʘʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. 

ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʨʘʟʤʝʨʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʨʠʩʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʥʠʟʠʣʦ 

ʟʘʪʨʘʪʳ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʥʘ 1 ʮ ʨʠʩʦʚʦʜʩʪʚʘ ʚ 3,2 ʨʘʟʘ, ʘ ʥʘ ʦʜʠʥ ʛʘ ð ʚ 1,7 ʨʘʟʘ, ʪ. ʝ. ʥʘ 

363,2 ʯ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʠʩʘ, ʩʦʙʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘʤʠ, ʚʳʨʦʩʣʦ ʚ 10,0 ʨʘʟʘ, 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 2,5 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʦʙʳʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʫʨʦʚʝʥʴ. ʕʪʦ ʩʚʷʟʘʥʦ, ʢʦʥʝʯʥʦ, ʠ 

ʩ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʪʝʨʨʠʪʦʨʠʡ, ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʠ ʩ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʦʙʲʝʢʪʠʚʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʛʠʣʠʨʦʚʘʪʴ, ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʳʙʦʨ ʩʦʨʪʦʚ ʨʠʩʘ ʠ ʧʣʦʱʘʜʝʡ, 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ [2]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʪʨʫʜʳ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭïɻ ʢʦʥʦʤʠʩʪʦʚ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦ ʚʦʧʨʦʩʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʨʥʦʚʦʛʦ ʨʳʥʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ɻʦʩʢʦʤʩʪʘʪʘ ʈʋʟ., 
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ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʋʟ. ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʨʝʛʠʦʥʘ, ʥʦʨʤʘʪʠʚʥʦïʩʧʨʘʚʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʜʘʥʥʳʝ ʦʧʨʦʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʝʨʥʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʨʝʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʜʦʚʝʜʝʥʳ ʜʦ ʢʦʥʢʨʝʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʟʝʨʥʘ ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʢʘʞʜʦʡ ʠʟ ʝʛʦ ʧʦʜʩʠʩʪʝʤ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʧʨʘʢʪʠʢʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʟʝʨʥʘ ʠ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ 

ʮʝʣʦʤ. 

ʉʝʛʦʜʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʠʩʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ 

ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʤʷʥ ʨʠʩʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʘ, ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʚʠʜʦʚ 

ʨʝʩʫʨʩʦʚ, ʚʢʣʶʯʘʷ ʩʝʤʝʥʘ ʨʠʩʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʜʦʣʞʥʘ ʩʦʯʝʪʘʪʴʩʷ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʩʝ ʧʨʠʥʮʠʧʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʙʣʘʛʦʧʦʣʫʯʠʶ. ʇʦʵʪʦʤʫ 

ʞʝʣʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʤʦʤʝʥʪʳ ʧʨʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʩʪʘʚʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʣʫʯʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. 

ʊʘʢ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ ʢʘʨʪʦʬʝʣʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʘʫʯʫʢʘ ʙʳʣʠ ʧʨʦʜʘʥʳ ʥʘ 

ʨʳʥʢʘʭ ʊʘʡʚʘʥʷ ʚ ʧʨʦʚʠʥʮʠʠ ʐʘʥʴʩʠ. ʇʦʷʚʣʷʝʪʩʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʨʠʩ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ ʨʷʜʘ 

ʘʚʪʦʨʦʚ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʜʜʝʣʴʥʳʡ ʨʠʩ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ʦʨʠʛʠʥʘʣ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʠʪʘʡʩʢʠʝ 

ʵʢʩʧʝʨʪʳ ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦ ʪʦʤ, ʯʪʦ ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʤʦʞʝʪ ʥʘʥʝʩʪʠ 

ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤʫ ʪʨʘʢʪʫ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʩʪʨʘʥʳ ʧʨʝʜʫʧʨʝʜʠʣʦ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʦ ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ, ʠ ʥʝʢʦʪʦʨʳʝ ʘʟʠʘʪʩʢʠʝ ʉʄʀ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʪʘʢʠʝ 

ʧʨʦʜʫʢʪʳ ʧʝʨʝʰʣʠ ʠʟ ʂʠʪʘʷ ʚ ʀʥʜʠʶ, ʀʥʜʦʥʝʟʠʶ ʠ ɺʴʝʪʥʘʤ [4]. 

ɸʛʨʘʨʥʘʷ ʧʦʣʠʪʠʢʘ ʩʪʨʘʥʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʠ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʥʘʩʝʣʝʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʪʨʘʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʤʥʝʥʠʷ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪ ɹ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʫʪʝʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʷʜʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [5].  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʭʣʦʧʦʢ ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʳʨʴʝʚʳʭ ʪʦʚʘʨʦʚ, ʩ 2007 

ʛʦʜʘ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʠʟʚʣʝʢʘʪʁ ʧʨʠʙʳʣʴ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʦʧʢʘïʩʳʨʮʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʰʝʥʠʮʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʦʚʦʱʝʡ, 

ʢʘʨʪʦʬʝʣʷ, ʬʨʫʢʪʦʚ ʠ ʨʠʩʘ, ʠ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫ  ʁʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ. ɺ 2015 ʛʦʜʫ ʚ ʩʨʝʜʥʝʤ ʩ ʧʣʦʱʘʜʠ ʩ ʧʦʩʝʚʘʤʠ ʧʰʝʥʠʮʳ ʚ ʦʜʠʥ ʛʝʢʪʘʨ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

217,8 ʪʳʩ. ʩʫʤʦʚ ʠ 705,2 ʪʳʩ. ʩʫʤʦʚ ʚ ʢʘʨʪʦʬʝʣʝ [6]. 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʨʠʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʘʨʝʡʰʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʥʝʜʨʷʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʪʝʤʧʘʤʠ, ʜʘʞʝ ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʬʝʨʤʝʨʳ ʩʪʨʘʥʳ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʳʪʥʳʝ ʬʝʨʤʝʨʳ ʚʳʨʘʱʠʚʘʶʪ ʨʠʩ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʪʚʝʯʘʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʪʨʘʥʳ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʨʠʩʘ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʩʝʢʪʦʨʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʋʟʙʝʢʩʢʠʤ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 

ʠʥʩʪʠʪʫʪʦʤ ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ, ʚʦʟʤʦʞʥʦ ʨʘʩʰʠʨʝʥʠʝ ʨʠʩʦʚʳʭ ʧʦʣʝʡ ʚ 

ʩʪʨʘʥʝ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 300 000 ʛʝʢʪʘʨʦʚ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤ̫ʥ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠ, ʥʘʤʠ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʠ 

ʥʝʜʦʩʪʘʪʦʢ ʩʝʤ̫ʥ ʨʠʩʘ ʚ ʦʙʣʘʩʪʷʭ ʠ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1. 

 ʅɸʃʀʏʀɽ ʉɽʄʗʅ ʈʀʉɸ, 2016 ʛ. 

 ̄ ʈʘʡʦʥ r

ʇʣʦʱʘʜʠ 

ʨʠʩʦʚʳʭ ʧʦʣʝʡ  

(ʛʘ) 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʝʥ 

ʅʝʦʙʭʦʜʠʤʦ (ʢʛ) ʀʤʝʝʪʩʷ, ʢʛ ʅʝʜʦʩʪʘʪʦʢ, ʢʛ 

1 2 3 4 5 6 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 

1 ʂʫʥʛʨʘʜʩʢʠʡ 2900 435000 

 

435000 

2 ʂʘʥʣʳʢʫʣʴʩʢʠʡ 3400 510000 

 

510000 

3 ʅʫʢʫʩʩʢʠʡ 3400 510000 

 

510000 

4 ʏʠʤʙʘʡʩʢʠʡ 2400 360000 

 

360000 

5 ʂʘʨʘʫʟʷʢʩʢʠʡ 2400 360000 

 

360000 

6 ʊʘʭʪʘʢʫʧʳʨʩʢʠʡ 2400 360000 

 

360000 

ʀʪʦʛʦ 16900 2535000 

 

2535000 

ɸʥʜʠʞʘʥʩʢʘʷ 

1 ɸʣʪʳʥʢʫʣʴʩʢʠʡ 5 750 

 

750 

2 ɸʥʜʠʞʘʥʩʢʠʡ 11 1650 

 

1650 

3 ɹʘʣʳʢʯʠʥʩʢʠʡ 50 7500 

 

7500 

4 ɹʦʟʩʢʠʡ 5 750 

 

750 

5 ɼʞʘʣʘʢʫʜʫʢʩʢʠʡ 140 21000 

 

21000 

6 ʀʟʙʘʩʢʘʥʩʢʠʡ 160 24000 

 

24000 

7 ʋʣʫʛʥʦʨʩʢʠʡ 10 1500 

 

1500 

8 ʂʫʨʛʘʥʪʝʧʠʥʩʢʠʡ 85 12750 

 

12750 

9 ɸʩʘʢʠʥʩʢʠʡ 4 600 

 

600 

10 ʄʘʨʭʘʤʘʪʩʢʠʡ 40 6000 

 

6000 

11 ʐʘʭʨʠʭʘʥʩʢʠʡ 4 600 

 

600 

12 ʇʘʭʪʘʘʙʘʜʩʢʠʡ 200 30000 

 

30000 

13 ʍʦʜʞʘʘʙʘʜʩʢʠʡ 5 750 

 

750 

14 ɹʫʣʘʢʙʘʰʠʥʩʢʠʡ 5 750 

 

750 

ʀʪʦʛʦ 724 108600 0 108600 
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1 2 3 4 5 6 

ɼʞʠʟʘʢʩʢʘʷ 

1 ɸʨʥʘʩʘʡʩʢʠʡ 500 75000 

 

75000 

ʀʪʦʛʦ 500 282300 0 282300 

ʅʘʤʘʥʛʘʥʩʢʘʷ 

1 ʄʠʥʛʙʫʣʘʢʩʢʠʡ 3400 510000 

 

510000 

2 ʅʘʤʘʥʛʘʥʩʢʠʡ 140 21000 

 

21000 

3 ʇʘʧʩʢʠʡ 1650 247500 

 

247500 

4 ʊʫʨʘʢʫʨʛʘʥʩʢʠʡ 140 21000 

 

21000 

5 ʋʡʯʠʥʩʢʠʡ 100 15000 

 

15000 

ʀʪʦʛʦ 5430 814500 0 814500 

ʉʘʤʘʨʢʘʥʜʩʢʘʷ 

1 ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ 200 30000 

 

30000 

2 ʅʘʨʧʘʡʩʢʠʡ 100 15000 

 

15000 

3 ʇʘʩʪʜʘʨʛʦʤʩʢʠʡ 100 15000 

 

15000 

4 ʇʘʡʘʨʳʢʩʢʠʡ 20 3000 

 

3000 

5 ʀʰʪʳʭʘʥʩʢʠʡ 100 15000 

 

15000 

6 ʉʘʤʘʨʢʘʥʜʩʢʠʡ 150 22500 

 

22500 

7 ɸʢʜʘʨʴʠʥʩʢʠʡ 100 15000 

 

15000 

8 ʇʘʭʪʘʯʠʡʩʢʠʡ 60 9000 

 

9000 

9 ɼʞʘʤʙʘʡʩʢʠʡ 30 4500 

 

4500 

ʀʪʦʛʦ 12720 2115300 0 2115300 

ʉʳʨʜʘʨʠɹʥʩʢʘʷ 

1 ɹʘʷʫʪʩʢʠʡ 1356 203400 

 

203400 

2 ɻʫʣʠʩʪʘʥʩʢʠʡ 250 37500 

 

37500 

3 ʄʠʨʟʘʘʙʘʜʩʢʠʡ 473 70950 

 

70950 

4 ɸʢʘʣʪʳʥʩʢʠʡ 500 75000 

 

75000 

5 ʉʘʡʭʫʥʘʙʘʜʩʢʠʡ 2314 347100 

 

347100 

6 ʉʳʨʜʘʨʴʠʥʩʢʠʡ 2947 442050 

 

442050 

ʀʪʦʛʦ 7840 1176000 0 1176000 

ʉʫʨʭʘʥʜʘʨʠɹʥʩʢʘʷ 

1 ɹʘʥʜʠʭʦʥʩʢʠʡ * 60 9000   9000 

2 ɼʝʥʘʫʩʢʠʡ 80 12000   12000 

3 ɼʞʘʨʢʫʨʛʘʥʩʢʠʡ 60 9000   9000 

4 ʂʠʟʠʨʠʢʩʢʠʡ **  40 6000   6000 

5 ʂʫʤʢʫʨʛʘʥʩʢʠʡ 60 9000   9000 

6 ʄʫʟʨʘʙʘʜʩʢʠʡ 2500 375000   375000 

7 ɸʣʪʳʥʩʘʡʩʢʠʡ 40 6000   6000 

8 ʉʘʨʠʘʩʠʡʩʢʠʡ 40 6000   6000 

9 ʊʝʨʤʝʟʩʢʠʡ 40 6000   6000 

10 ʋʟʫʥʩʢʠʡ 120 18000   18000 

11 ʐʫʨʯʠʥʩʢʠʡ 100 15000   15000 

ʀʪʦʛʦ 3140 471000   471000 
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1 2 3 4 5 6 

ʊʘʰʢʝʥʪʩʢʘʷ 

1 ɸʢʢʫʨʛʘʥʩʢʠʡ 200 30000 

 

30000 

2 ɹʝʢʘʙʘʜʩʢʠʡ 2000 300000 

 

300000 

3 ɹʫʢʠʥʩʢʠʡ 210 31500 

 

31500 

4 ʂʫʡʠʯʠʨʯʠʢʩʢʠʡ 2000 300000 

 

300000 

5 ʋʨʪʘʯʠʨʯʠʢʩʢʠʡ 800 120000 

 

120000 

6 ʏʠʥʘʟʩʢʠʡ 215 32250 

 

32250 

7 ʗʥʛʠʶʣʴʩʢʠʡ 225 33750 

 

33750 

8 ʖʢʦʨʠʯʠʨʯʠʢʩʢʠʡ 200 30000 

 

30000 

9 ɿʘʥʛʠʘʪʠʥʩʢʠʡ 200 30000 

 

30000 

ʀʪʦʛʦ 6050 907500 0 907500 

ʌʝʨʛʘʥʩʢʘʷ 

1 ɹʝʰʘʨʳʢʩʢʠʡ 1018 152700 

 

152700 

2 ɹʘʛʜʘʜʩʢʠʡ 1003 150450 

 

150450 

3 ɹʫʚʘʡʜʠʥʩʢʠʡ 1023 153450 

 

153450 

4 ɼʘʥʛʘʨʠʥʩʢʠʡ 970 145500 

 

145500 

5 ʗʟʲʷʚʘʥʩʢʠʡ 1018 152700 

 

152700 

6 ʂʫʚʠʥʩʢʠʡ 332 49800 

 

49800 

7 ɸʣʪʳʘʨʳʢʩʢʠʡ 603 90450 

 

90450 

8 ʂʫʰʪʝʧʠʥʩʢʠʡ 1023 153450 

 

153450 

9 ʈʠʰʪʘʥʩʢʠʡ 718 107700 

 

107700 

10 ʊʘʰʣʘʢʩʢʠʡ 378 56700 

 

56700 

11 ʋʟʙʝʢʠʩʪʘʥʩʢʠʡ 668 100200 

 

100200 

12 ʋʯʢʫʧʨʠʢʩʢʠʡ 899 134850 

 

134850 

13 ʌʝʨʛʘʥʩʢʠʡ 328 49200 

 

49200 

14 ʌʫʨʢʘʪʩʢʠʡ 899 134850 

 

134850 

ʀʪʦʛʦ 10880 2680050 0 2680050 

ʍʦʨʝʟʤʩʢʘ ̫

1 ɹʘʛʘʪʩʢʠʡ 1500 225000 

 

225000 

2 ɻʫʨʣʝʥʩʢʠʡ 4000 600000 

 

600000 

3 ʂʦʰʢʫʧʳʨʩʢʠʡ 1000 150000 

 

150000 

4 ʋʨʛʝʥʯʩʢʠʡ 1500 225000 

 

225000 

5 ʍʘʟʘʨʘʩʧʩʢʠʡ 3500 525000 

 

525000 

6 ʍʘʥʢʠʥʩʢʠʡ 2500 375000 

 

375000 

7 ʍʠʚʠʥʩʢʠʡ 700 105000 

 

105000 

8 ʐʘʚʘʪʩʢʠʡ 1200 180000 

 

180000 

9 ʗʥʛʠʘʨʳʢʩʢʠʡ 1100 165000 

 

165000 

10 ʗʥʛʠʙʘʟʘʨʩʢʠʡ 1300 195000 

 

195000 

ʀʪʦʛʦ 18300 6213900 0 6213900 

ʀʪʦʛʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ 82484 17304150 0 17304150 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʚ ʩʦʩʪʘʚʝ ʂʠʟʠʨʠʢʩʢʦʛʦ ʨʘʡʦʥʘ, ** ð ʙʝʟ ɹʘʥʜʠʭʦʥʩʢʦʛʦ ʨʘʡʦʥʘ.  
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ʊʘʙʣʠʮʘ 2. 

ʈɸʉʏɽʊ ʉɽʄʗʅ ʆʉʅʆɺʅʓʍ ʈʀʉʆɺʓʍ ʂʋʃʔʊʋʈ ʅɸ 2016 ʛ. 

 ̄ ʆʙʣʘʩʪʠ 

ʇʣʦʱʘʜʠ 

ʨʠʩʦʚʳʭ ʧʦʣʝʡ  

(ʛʘ) 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʝʥ 

ʅʝʦʙʭʦʜʠʤʦ, ʪ 

(150 ʢʛ / ʛʘ) 
ʀʤʝʝʪʩʷ*, ʪ 

ʅʝʜʦʩʪʘʪʦʢ, 

ʪ 

1 ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 16900 2535 30 2505 

2 ɸʥʜʠʞʘʥʩʢʘʷ 724 108,6 18 90,6 

3 ɹʫʭʘʨʩʢʘʷ 

    4 ɼʞʠʟʘʢʩʢʘʷ 500 28,3 

 

28,3 

5 ʂʘʰʢʘʜʘʨʴʠʥʩʢʘ ̫

    6 ʅʘʚʦʠʡʩʢʘʷ 

    7 ʅʘʤʘʥʛʘʥʩʢʘʷ 5430 814,5 

 

814,5 

8 ʉʘʤʘʨʢʘʥʜʩʢʘʷ 12720 2115,3 

 

2115,3 

9 ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘ ̫ 3140 471 

 

471 

10 ʉʳʨʜʘʨʴʠʥʩʢʘʷ 7840 1176 

 

1176 

11 ʊʘʰʢʝʥʪʩʢʘʷ 6050 907,5 

 

907,5 

12 ʌʝʨʛʘʥʩʢʘʷ 10880 2680,05 

 

2680,05 

13 ʍʦʨʝʟʤʩʢʘʷ 18300 6213,9 10 6203,9 

  ʋʟʙʝʢʠʩʪʘʥ  

  

247 

   ʀʪʦʛʦ 82484,0 17050,2 305,0 16992,2 

ʇʨʠʤʝʯʘʥʠʝ. ɺ 2015 ʛʦʜʫ ʢ 2016 ʛʦʜʫ ʙʫʜʝʪ ʫʯʪʝʥʦ 8,484 ʛʝʢʪʘʨʦʚ ʩʘʞʝʥʮʝʚ ʨʠʩʘ, * ð

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʝʤʝʥʘ ʭʨʘʥʷʪʩʷ ʚ ʦʙʣʘʩʪʥʳʭ ʦʪʜʝʣʝʥʠʷʭ SCI ʋʟʙʝʢʠʩʪʘʥʘ. 

 

ɺ ʊʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʦʙʣʘʩʪʷʭ ʧʣʦʱʘʜʠ ʨʠʩʦʚʳʭ 

ʧʦʣʝʡ ʥʘ 2016 ʛʦʜ ʩʦʩʪʘʚʠʣʠ 82484,0 ʛʘ, ʘ ʪʨʝʙʫʝʪʩʷ ð 15050 ʛʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʤʷʥ 

ʥʝʦʙʭʦʜʠʤʦ 17050,2 ʪ. ʀʤʝʝʪʩʷ 305,0 ʪʦʥʥ ʩʝʤʝʥ, ʘ ʥʝʜʦʩʪʘʪʦʢ ʩʝʤʝʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

16992,2 ʪ. 

 
ʊʘʙʣʠʮʘ 3. 

ʈɸʉʏɽʊ ʉɽʄʗʅ ɼʃʗ ʇʆʉɽɺɸ ʈʀʉʆɺʓʍ ʇʆʃɽʁ 2016 ʛ. 

 ̄ ʆʙʣʘʩʪʠ 

ʇʣʦʱʘʜʠ 

ʨʠʩʦʚʳʭ ʧʦʣʝʡ  

(ʛʘ) 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʝʥ 

ʅʝʦʙʭʦʜʠʤʦ, ʪ 

(150 ʢʛ / ʛʘ) 
ʀʤʝʝʪʩʷ*, ʪ ʅʝʜʦʩʪʘʪʦʢ, ʪ 

1 ɸʥʜʠʞʘʥʩʢʘʷ 7000 420 

 

420 

2 ʅʘʤʘʥʛʘʥʩʢʘʷ 2450 147 

 

147 

3 ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘ ̫ 3160 190 

 

190 

4 ʊʘʰʢʝʥʪʩʢʘʷ 1500 90 

 

90 

5 ʌʝʨʛʘʥʩʢʘʷ 10880 653 

 

653 

6 ʍʦʨʝʟʤʩʢʘʷ 15000 900 

 

900 

  ʀʪʦʛʦ 39990 2399,4 0 2399,4 

ʇʨʠʤʝʯʘʥʠʝ: ʚ 2014 ʛʦʜʫ 3990 ʛʘ ʨʠʩʘ ʙʳʣʠ ʧʦʩʝʷʥʳ ʚ ʤʥʦʛʦʨʘʟʦʚʳʭ ʨʘʡʦʥʘʭ, ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʩʝʚʘ (60 ʢʛ/ʛʘ), ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʚʪʦʨʦʛʦ ʩʝʟʦʥʘ ʧʦʩʝʚʘ ʢ 2016 ʛ. 
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ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 3. ʧʦʢʘʟʳʚʘʪʁ, ʯʪʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ 

ʦʙʣʘʩʪʭ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʜʣʷ ʩʙʦʨʘ ʨʠʩʘ ʚ 2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 39990 ʛʘ, ʘ ʧʦʩʝʚʥʘʷ 

ʤʦʱʥʦʩʪʴ ð 239,4 ʪ / ʛʘ, ʥʝʜʦʩʪʘʪʦʢ ʩʝʤʷʥ ð 2399,4 ʪ. 
ʊʘʙʣʠʮʘ 4. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʉʆʈʊʆɺ ʈʀʉɸ 

 ̄ ʉʦʨʪʘ 

ɺ
ʨ
ʝ
ʤ
ʷ
 
ʚ
ʚ
ʝ
ʜ
ʝ
ʥ
ʥ
ʦ
ʝ
 
ʚ
 
ʨ
ʝ
ʝ
ʩ
ʪ
ʨ

 

ʈ
ʘ
ʩ
ʪ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʡ
 
ʧ
ʝ
ʨ
ʠ
ʦ
ʜ
,

 

ʜ
ʝ
ʥ
ʴ

 

ʈ
ʦ
ʩ
ʪ
 
ʨ
ʘ
ʩ
ʪ
ʝ
ʥ
ʠ
ʷ
,
 
ʩ
ʤ

 

ɼ
ʣ
ʠ
ʥ
ʥ
ʘ
 
ʣ
ʠ
ʥ
ʥ
ʠ
,
 
ʩ
ʤ

 

ɺ
ʳ
ʭ
ʦ
ʜ
 
ʨ
ʠ
ʩ
ʘ

 

%
 

ɽ
ʤ
ʢ
ʦ
ʩ
ʪ
ʴ
 
ʙ
ʫ
ʪ
ʳ
ʣ
ʢ
ʠ
,
 
%

 

1
0
0
0
 
ʟ
ʝ
ʨ
ʥ
ʦ
ʚ
ʳ
ʭ
 
ʤ
ʘ
ʩ
ʩ
,
 
ʛ

 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʘ
ʤ
ʠ
ʣ
ʦ
ʟ
ʳ
,

 

%
 

ʇ
ʣ
ʦ
ʜ
ʦ
ʨ
ʦ
ʜ
ʥ
ʳ
ʡ
,
 
ʮ
/
ʛ
ʘ

 

1 ɸʨʧʘï

ʰʘʣʠ 

1939 90ï95 90ï100 18ï20 69ï70 90ï95 32ï34 17 50ï55 

2 ʋʟʈʆʉ-7-

13 

1948 135ï140 120ï130 18ï20 72ï73 90ï95 31ï32 20 85ï95 

3 ɸʚʘʥʛʘʨʜ 1982 120ï125 115ï120 18ï19 71ï72 90ï98 32ï33 19 80ï85 

4 ʅʫʢʫʩ-2 1986 105ï110 85ï90 16ï17 71ï72 90ï95 28ï29 16 55ï60 

5 ʃʘʟʫʨʥʡr 1986 125ï130 115ï120 22ï24 63ï65 98ï100 32ï33 21 50ï65 

6 ʊʦʣʤʘʩ 1991 115ï120 105ï110 17ï18 67ï69 87ï94 28ï29 19 70ï80 

7 ɸʣʘʥʛʘ 1993 125ï130 125ï130 20ï25 71ï72 85ï90 28ï29 18 80ï90 

8 ɻʫʣʴʟʘʨ 1995 115ï120 115ï110 17ï18 70ï71 90ï95 29ï30 19 75ï80 

9 ɼʞʝʡʭʫʥ 1998 110ï115 95ï97 15ï16 70ï71 95ï98 28ï29 19 70ï80 

10 ʀʩʪʠʢʙʦʣ 2002 120ï125 135ï140 20ï22 71ï73 98ï100 28ï60 20 80ï90 

11 ʀʩʪʠʢʣʦʣ 2002 120ï125 128ï130 21ï22 68ï70 98ï100 34ï36 21 75ï80 

12 ʉʘʥʘʤ 2003 105ï110 100ï102 15ï17 69ï70 98ï100 29ï30 18 50ï60 

13 ʄʫʩʪʘ-

ʢʠʣʣʠʢ 

2008 130ï135 130ï133 18ï19 69ï70 97ï98 31ï32 20 95ï100 

14 ʀʩʢʘʥʜʝʨ 2008 115ï120 120ï125 18ï20 71ï72 95ï96 32ï33 19 85ï90 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ ʚʦʜʳ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʨʠʩʘ, ʚʳʙʦʨ ʩʦʨʪʦʚ ʨʠʩʘ ʜʣʷ ʨʘʟʥʳʭ ʧʨʦʚʠʥʮʠʡ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʨʠʩʘ: 

ʋʟʈʆʉ-7-13 (130ï140 ʜʥʝʡ, 7,5ï8,5 ʪ/ʛʘ), ʃʘʟʫʨʥʳʡ (135ï145 ʜʥʝʡ, 5,5ï6,0 ʪ/ʛʘ), 

ʅʝʟʘʚʠʩʠʤʦʩʪʴ (125ï135 ʜʥʝʡ, 9,0ï10,0 ʪ/ʛʘ), ʀʩʪʠʢʣʦʣ (128ï132 ʜʥʷ, 8,5ï9,0 ʪ/ʛʘ), ɸʚʘʥʛʘʨʜ 

(115ï125 ʜʥʝʡ, 8,5ï9,0 ʪ/ʛʘ), ʀʩʪʠʢʙʦʣ (118ï123 ʜʥʷ, 8,5ï9,0 ʪ/ʛʘ), ʀʩʢʘʥʜʝʨ ʊʦʣʫʪʳ (120ï125 
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ʜʥʝʡ, 7,0ï7,5 ʪ/ʛʘ), ʅʫʢʫʩ-2 (105ï110 ʜʥʝʡ, 5,5ï6 ʪ/ʛʘ), ʉʘʥʘʤ (90ï95 ʜʥʝʡ, 7,5ï8,0 ʪ / (5,0ï5,5 

ʪ/ʛʘ), ʧʝʨʝʜʦʚʳʝ (123ï125 ʜʥʝʡ, 8,5ï9,0 ʪ/ʛʘ), ɻʫʜʞʘʭʦʥ (105ï110 ʜʥʝʡ, 7,5ï8,0 ʪ/ʛʘ), ɺʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ (ʊʘʙʣʠʮʘ 5). 
ʊʘʙʣʠʮʘ 5. 

ʈɽʂʆʄɽʅɼʋɽʄʓɽ ʉʆʈʊɸ ɼʃʗ ʈɽɻʀʆʅʆɺ 

ʆʙʣʘʩʪʠ ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʩʦʨʪʘ 

ʂʘʨʘʧʘʣʢʘʩʪʘʥ ʅʫʢʫʩ-2, ɸʚʘʥʛʘʨʜ, ɻʫʣʟɹʘʨ, ɼʞʝʡʭʫʥ, ʉʘʥʘʤ, ʀʩʢʘʥʜʝʨ. 

ʍʦʨʝʟʤʩʢʘʷ ɸʚʘʥʛʘʨʜ, ʅʫʢʫʩ-2, ɼʞʝʡʭʫʥ, ʃʘʟʫʨʥʳʡ, ʉʘʥʘʤ, ʀʩʪʠʢʙʦʣ, ʀʩʢʘʥʜʝʨ 

ʊʘʰʢʝʥʪʩʢʘʷ ʋʟʈʆʉ-7-13, ɸʚʘʥʛʘʨʜ, ʃʘʟʫʨʥʳʡ, ʀʩʢʘʥʜʘʨ, ʀʩʪʠʢʣʦʣ, ʀʩʪʠʢʙʦʣ, ʄʫʩʪʘʢʠʣʣʠʢ. 

ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʋʟʈʆʉ-7-13, ɸʚʘʥʛʘʨʜ, ʃʘʟʫʨʥʳʡ, ʀʩʪʠʢʙʦʣ, ʀʩʪʠʢʣʦʣ, ʄʫʩʪʘʢʠʣʣʠʢ, ʀʩʢʘʥʜʝʨ. 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʋʟʈʆʉ-7-13, ʄʫʩʪʘʢʠʣʣʠʢ, ɸʚʘʥʛʘʨʜ, ʀʩʢʘʥʜʝʨ, ʃʘʟʫʨʥʳʡ. 

ʅʘʤʘʥʛʘʥʩʢʘʷ ɸʚʘʥʛʘʨʜ, ʄʫʩʪʘʢʠʣʣʠʢ, ɸʢ ʢʠʣʪʠʢ, ɹʫʛʜʦʡ ʙʦʰʦʢ, ɻʫʣʞʘʭʦʥ. 

ʌʝʨʛʘʥʩʢʘʷ ɸʚʘʥʛʘʨʜ, ɸʢ ʢʠʣʪʠʢ, ɹʫʛʜʦʡ ʙʦʰʦʢ, ʀʩʢʘʥʜʝʨ, ʀʩʪʠʢʣʦʣ, ʀʩʪʠʢʙʦʣ. 

ɸʥʜʠʞʘʥʩʢʘʷ  
ɸʚʘʥʛʘʨʜ, ɸʢ ʢʠʣʪʠʢ, ɹʫʛʜʦʡ ʙʦʰʦʢ, ʄʫʩʪʘʢʠʣʣʠʢ, ɻʫʣʞʘʭʦʥ, ʀʩʪʠʢʣʦʣ, 

ʀʩʪʠʢʙʦʣ, ʀʩʢʘʥʜʝʨ. 

ʉʘʤʘʨʢʘʥʜʩʢʘʷ  
ɸʚʘʥʛʘʨʜ, ʃʘʟʫʨʥʳʡ, ʀʩʢʘʥʜʝʨ, ʀʩʪʠʢʣʦʣ, ʀʩʪʠʢʙʦʣ, ɻʫʣʞʘʭʦʥ, ɸʢ ʢʠʣʪʠʢ, 

ɹʫʛʜʦʡ ʙʦʰʦʢ. 

ʊʘʙʣʠʮʘ 6. 

ʇʆʊʈɽɹʅʆʉʊʔ ɺʆɼʓ ɼʃʗ ʈʀʉʆɺʓʍ ʇʆʃɽʁ 

ʉʦʨʪ ʇʦʪʨʝʙʥʦʩʪʠ 

ʚʦʜʳ 

ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʧʦ ʤʝʩʷʮʘʤ, % 

ʘʧʨʝʣʴ ʤʘʡ 

ʠʶʥʴ 

ʠʶʣʴ ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ 

ʉʦʨʪʘ ʧʨʝʚʦʩʭʦʜʩʪʚʘ 23000ï25000 3 32ï34 24ï26 28ï30 2 

ʉʦʨʪʘ ʩʝʷʥʮʝʚ 20000ï22000 ð 32ï34 24ï26 28ï30 2 

ʈʘʥʥʠʝ ʩʦʨʪʘ 16000ï20000 ð 32ï34 24ï26 28ï30 2 

ʊʘʙʣʠʮʘ 7. 

ɺʈɽʄʗ ʇʆʉɸɼʂʀ ʈʀʉɸ ɺ ʈɽɻʀʆʅɸʍ, ʇɽʈʀʆɼ ʆʈʆʐɽʅʀʗ ʀ ɸʂɺɽɼʋʂ 

ʆʙʣʘʩʪʠ 
ɺʨʝʤʷ 

ʧʦʩʘʜʢʠ 

ɺʨʝʤʷ 

ʧʦʣʠʚʘ 

ʋʜʝʨʞʘʥʠʝ ʚʦʜʳ ʥʘ ʧʦʣʭ̫, ʩʤ 

ʧʝʨʠʦʜ 

ʩʦʟʨʝʚʘʥʠʷ 

ʇʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ 

ʇʝʨʠʦʜ 

ʢʫʱʝʥʠ ̫

ʇʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ

ʝ 

ɼʦ 

ʩʦʟʨʝʚʘʥʠ

ʷ ʚʦʩʢʘ 

ʂʘʨʘʧʘʣʢʘʩʪʘʥ 1ï20.5 1.0ï25.8 10ï12 5ï8 5ï8 12ï15 10ï12 

ʍʦʨʝʟʤʩʢʘʷ 1ï20.5 1.5ï25.8 10ï12 5ï8 5ï8 12ï15 10ï12 

ʊʘʰʢʝʥʪʩʢʘʷ 15.4ï15.5 15.4ï10.9 10ï12 5ï8 5ï8 12ï15 10ï12 

ʉʳʨʜʘʨʴʠʥʩʢʘʷ 15.4ï15.5 15.4ï10.9 10ï12 5ï8 5ï8 12ï15 10ï12 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ 10.4ï20.5 10.4ï15.9 10ï12 5ï8 5ï8 12ï15 10ï12 

ʅʘʤʘʥʛʘʥʩʢʘʷ 1ï20.5 1.5ï1.9 10ï12 5ï8 5ï8 12ï15 10ï12 

ʌʝʨʛʘʥʩʢʘʷ 1ï20.5 1.5ï1.9 10ï12 5ï8 5ï8 12ï15 10ï12 

ɸʥʜʠʞʘʥʩʢʘʷ 1ï20.5 1.5ï1.9 10ï12 5ï8 5ï8 12ï15 10ï12 

ʉʘʤʘʨʢʘʥʜʩʢʘʷ 15.4ï15.5 15.4ï5.9 10ï12 5ï8 5ï8 12ï15 10ï12 
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ʊʘʙʣʠʮʘ 8. 

ɺʈɽʄʗ ʇʆʉɸɼʂʀ, ʉʊɸʅɼɸʈʊ ʀ ʉʊɸʅɼɸʈʊ ʋɼʆɹʈɽʅʀʗ 

ʈʘʟʥʦʚʠʜʥʦʩʪʴ 

ʩʦʨʪʦʚ 

ɺʨʝʤʷ 

ʧʦʩʘʜʢʠ 

ʅʦʨʤʳ ʚʳʩʝʚʘ ʄʝʨʮʘʶʱʘʷ ʤʝʨʘ 

ʤʣʥ 

ʰʪ./ʛʘ 

ʢʛ/ʛʘ N ʈ ʂ 

ʇʦʟʜʥʦʩʦʟʨʝʚʘʶʱʠʝ ʩʦʨʪʘ 

ʋʟʈʆʉ-7-13 15ï25.5 6,0ï7,0 180ï200 180 120 75 

ʃʘʟʫʨʥʡr 15ï25.5 6,0ï7,0 180ï200 180 120 75 

ʄʫʩʪʘʢʠʣʣʠʢ 15ï25.5 6,0ï7,0 180ï200 180  75 

ʉʨʝʜʥʝʩʦʟʨʝʚʘʶʱʠʝ ʩʦʨʪʘ 

ɸʚʘʥʛʘʨʜ  10ï15.5 6,0 170ï180 150 100 75 

ʀʩʢʘʥʜʝʨ 20ï25.5 6,0ï7,0 170ï180 150 100 75 

ʀʩʪʠʢʙʦʣ 10ï15.5 6,0 170ï180 150 120 75 

ʀʩʪʠʢʣʦʣ 1ï10.5 6,5ï7,0 180ï190 150 120 75 

ʊʦʣʤʘʩ 1ï15.5 6,0ï6,5 170ï180 150 120 75 

ɻʫʣʴʟʘʨ 25.Vï10.6 6,0ï6,5 170ï180 150 100 75 

ʈʘʥʥʝʩʦʟʨʝʚʘʶʱʠʝ ʩʦʨʪʘ 

ɸʨʧʘïh ʘʣʠ 10ï25.6 6,0 170ï180 120 100 60 

ɼʞʝʡʭʫʥ 10ï15.5 6,0ï6,5 160ï170 120 100 60 

ʅʫʢʫʩ-2  25ï30.5 6,0 160ï170 120 100 60 

ʉʘʥʘʤ  25ï30.5 6,0ï6,5 170ï180 120 100 60 

 

ʋʯʠʪʳʚʘʷ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ 

ʨʘʟʚʠʪʠʝ ʨʠʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳʤ ʠ ʚʘʞʥʳʤ. 

ʇʦʤʠʤʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʠʩʦʚʦʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ, ʧʦʵʪʦʤʫ ʫ ʫʜʘʣʝʥʥʳʭ ʭʦʟʷʡʩʪʚ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʠʩʦʚʦʛʦ ʩʳʨʴʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʝʟʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʝ ʮʝʥ r ʥʘ ʨʠʩ ʥʘ 

ʨʳʥʢʘʭ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʷʜʘ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ ʚ 

ɹʝʨʫʥʩʢʦʤ ʨʘʡʦʥʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ. ɺʩʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 9 ʠ 10, ʛʜʝ ʚʠʜʥʦ, 

ʯʪʦ ʮʝʥʳ ʥʘ ʨʠʩ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ɺ 2012ï2015 ʛʦʜʘʭ ʩʚʦʙʦʜʥʳʡ ʨʳʥʦʢ ʨʠʩʘ 

ʚʳʨʦʩ ʧʨʠʤʝʨʥʦ ʚ 1,9 ʨʘʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞ ʧʨʠʙʳʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʚʳʨʦʩʣʘ ʩ 

15,5 ʪʩr ʩʫʤʦʚ ʜʦ 39,2 ʪʳʩ ʩʫʤʦʚ (2,5 ʨʘʟʘ), ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 52,5% ʜʦ 85,6%.  

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʦʩʪʘʚʠʣʦ 1,6, ʪ. ʝ. ʨʦʩʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʳʣ ʥʠʞʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʝʥʳ ʥʘ 

ʩʥʠʞʘʶʪʩʷ ʥʘ 35ï40% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʝʟʦʥʘʤʠ ʚʦ ʚʨʝʤʷ ʩʙʦʨʘ ʫʨʦʞʘʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʭʦʟʷʡʩʪʚʘʭ ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʜʝʭʢʘʥʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʙʳʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʞʘʝʤ ʨʠʩʘ, ʠ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʩʦʧʦʩʪʘʚʣʝʥʘ. ʀʟ 35 ʜʦʤʦʭʦʟʷʡʩʪʚ ð 13 ʙʳʣʠ ʠʟ III 

ʛʨʫʧʧʳ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 56,7 ʮ/ʛʘ ʨʠʩʦʚʳʭ ʢʫʣʴʪʫʨ (ʊʘʙʣʠʮʘ 10). 
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ʊʘʙʣʠʮʘ 9. 

ɺʃʀʗʅʀɽ ʋʈʆɾɸʁʅʆʉʊʀ ʈʀʉɸ ʅɸ ʕʂʆʅʆʄʀʏɽʉʂʋʖ ʕʌʌɽʂʊʀɺʅʆʉʊʔ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʈʀʉɸ (ʥʘ 2015 ʛ., ʥʘ 1 ʮ) 

ɻʨʫʧʧʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʨʦʜʘʞʘʤ 

ʜʝʥʴ 

ʂʦʣʠʯʝʩʪʚʘ 

ʭʦʟʷʡʩʪʚ ʚ 

ʛʨʫʧʧʝ 

ʟʘʪʨʘʪʳ, 

ʪʳʩ ʩʫʤ 

ʎʝʥʘ 

ʧʨʦʜʫʢʮʠʠ,  

ʪʳʩ ʩʫʤ 

ʇʨʠʙʳʣʴ ʦʪ 

ʧʨʦʜʘʞʠ 

ʧʨʦʜʫʢʮʠʠ, ʪʳʩ 

ʩʫʤ 

ʈʝʥʪʘ-

ʙʝʣɹʥʦʩʪʴ, 

% 

I ɼʦ 90 6 29,5 45,0 15,5 52,5 

II  90ï120 4 30,2 52,0 21,8 72,2 

III  121ï150 5 35,9 60,0 24,1 67,1 

IV  151ï180 4 38,9 68,0 29,1 74,8 

V 181ï210 4 42,6 75,0 32,4 76,1 

VI  ɹʦʣʝʝ 211 2 45,8 85,0 39,2 85,6 

 25 ð ð ð ð 

 
ʊʘʙʣʠʮʘ 10. 

ɺʃʀʗʅʀɽ ʌʆʈʄ ʅɸ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʔ ʇʆ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ (2015 ʛ.) 

 

ʇʦʢʘʟʘʪʝʣʠ 

ɺ 

ʩʨʝʜʥʝʤ 

 

ɻʨʫʧʧʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʤ3 / ʛʘ ɺ IV 

ʛʨʫʧʧʝ 

ʚ 

ʩʨʘʚʥʝʥʠʠ 

ʩ ʛʨʫʧʧʦʡ 

I,% 

I II  III  IV 

ɼʦ 40 41ï50 51ï60 
60 ʠ 

ʚʳʰʝ 

ʂʦʣʠʯʝʩʪʚʦ ʬʝʨʤ ʚ ʛʨʫʧʧʝ 35 4 9 13 9 ʭ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʮ/ʛʘ 51,6 36,2 44,5 56,7 62,3 172,1 

1 ʮ. ʉʪʦʠʤʦʩʪʴ ʨʠʩʘ, UZS 12,5 16,3 14,1 11,2 9,4 57,7 

1 ʮ. ʉʨʝʜʥʷʷ ʮʝʥʘ ʧʨʦʜʘʞʠ 

ʤʘʪʝʨʠʥʩʢʦʡ ʢʦʤʧʘʥʠʠ, UZS 
26,3 28,5 27,2 26,1 25,2 88,4 

1 ʮ. ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ (+), ʫʙʳʪʦʢ 

(ī) ʩʫʤ 
13,8 12,2 13,1 14,9 15,8 129,5 

ʇʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, % 110,4 74,8 92,9 133,0 168,1 224,7 

 

ʌʝʨʤʝʨʳ ʩ ʜʦʭʦʜʥʦʩʪʴʶ ʙʦʣʝʝ 60 ʮ/ʛʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʯʝʪʚʝʨʪʫʶ ʛʨʫʧʧʫ, ʠʭ 

ʜʦʭʦʜʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 168,1%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ, ʚ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ʭʦʟʷʡʩʪʚ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʭʦʟʷʡʩʪʚ ʚ 2,2 ʨʘʟʘ ʚʳʰʝ. ɺʳʩʦʢʠʝ ʫʨʦʞʘʠ ʨʠʩʘ 

ʚ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʇʦ ʤʥʝʥʠʶ ʦʧʳʪʥʳʭ ʢʨʝʩʪʴʷʥ, ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ ʨʠʩʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʝʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʩʥʠʞʝʥʠʶ ʦʪʧʫʩʢʥʳʭ ʮʝʥ. ɼʣʷ ʜʦʩʪʠʞʝʥʠ ̫ ʚʩrʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʯʪʦ ʚʳʙʦʨ ʩʝʤʷʥ ʨʠʩʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ.  

ɺʳʨʘʱʠʚʘʥʠʝ ʨʠʩʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʜʨʫʛʠʭ 

ʨʘʩʪʝʥʠʡ. ɹʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʣʝʡ ʚ ʦʨʦʰʝʥʠʠ ʚʦʜʳ, ʥʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʩʝʚʦʦʙʦʨʦʪʝ, ʥʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʟʝʤʣʠ. ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ ʜʣʷ ʢʫʣʴʪʫʨʳ ʨʠʩʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ (1).  

ʊʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʠʩʘ ʚ ʩʪʨʘʥʝ, ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʘʭ ʦʨʦʰʝʥʠʷ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʨʦʰʝʥʠʠ ʚʦʜʥʳʡ ʩʣʦʡ ʩʦʙʠʨʘʶʪ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ 

http://www.bulletennauki.com/
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ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʨʦʜʠʪʝʣʷ. ɺʦʜʘ ʪʦʣʱʠʥʦʡ 8ï10 ʩʤ ʧʦʜʘʚʣʷʝʪʩʷ ʥʘ ʧʦʣʫ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʪʨʘʚʳ ʥʝ ʙʫʜʫʪ ʟʘʧʦʣʥʝʥʳ (ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 15ï20 ʩʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʟʝʤʣʠ). ʂʦʛʜʘ ʨʠʩ ʧʦʣʥʦʩʪʴʶ ʧʨʦʨʘʩʪʘʝʪ, ʪʦʣʱʠʥʘ ʚʦʜʳ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 12ï15 ʩʤ. ʊʦʣʱʠʥʘ ʚʦʜʳ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʘ ʠ ʚʦʜʳ, ʣʝʞʘʱʝʡ ʥʘ ʧʦʣʫ. ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʝʚʝʥʷ ʪʦʣʩʪʘʷ ʚʦʜʘ ʧʦʜʘʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 7ï10 ʜʥʝʡ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ 

(ʪʦʣʱʠʥʘ ʚʦʜʳ ʥʝ ʜʦʣʞʥʘ ʧʦʜʥʠʤʘʪʴʩʷ ʚʳʰʝ 3/2 ʨʠʩʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʨʥʷʢʠ, ʦʩʪʘʚʰʠʝʩʷ 

ʙʝʟ ʢʠʩʣʦʨʦʜʘ, ʫʤʠʨʘʶʪ. ɽʩʣʠ ʪʦʣʱʠʥʘ ʚʦʜʳ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘʷ, ʨʞʘʚʯʠʥʘ ʤʦʞʝʪ ʩʪʘʪʴ ʤʝʥʝʝ 

ʯʘʩʪʦʡ. ʅʝʧʨʝʨʳʚʥʦʝ ʫʪʦʣʱʝʥʠʝ ʢʦʨʥʝʚʠʱʘ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʨʷʜ ʦʧʳʪʥʳʭ ʬʝʨʤʝʨʦʚ ʧʨʝʜʣʘʛʘʶʪ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʚʦʜʳ. ʇʨʘʚʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʢʘʞʜʦʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʧʦʚʳʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʚ ʟʝʤʝʣʴʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʚ ʩʪʨʘʥʝ ʪʨʝʙʫʶʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʚʦʜʩʪʚʘ. ʆʩʥʦʚʥʦʡ ʫʧʦʨ ʜʦʣʞʝʥ ʜʝʣʘʪʴʩʷ ʥʘ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʨʠʩʘ. ʉʝʛʦʜʥʷ ʞʝʣʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʷʜʘ ʦʙʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʙʲʝʢʪʘʭ ʩʨʘʚʥʠʚʘʣʠʩʴ ʧʦʣʷ ʩʦʨʪʦʚ ɸʚʘʥʛʘʨʜ, ɸʣʘʥʛʘ, ɸʨʧʘïh ʘʣʠ. 

ɺʳʰʝʫʧʦʤʷʥʫʪʳʝ ʩʦʨʪʘ ʨʠʩʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʥʦʩʣʠʚʦʩʪʴʶ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ɸʨʧʘïh ʘʣʠ ʤʝʩʪʥʳʡ ʚʳʨʘʱʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʥʜʠʞʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʩʪʨʘʥʳ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʵʪʦʛʦ ʩʦʨʪʘ. ʎʝʥʘ ʥʘ ʨʳʥʢʘʭ ʥʘ ʜʘʥʥʳʡ ʩʦʨʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʘ, ʪ. ʢ. ʨʘʟʤʝʨ ʜʦʭʦʜʘ ʥʘ ʛʘ ʤʝʥʴʰʝ ʯʝʤ ʫ ʜʨʫʛʠʭ ʩʦʨʪʦʚ (ʊʘʙʣʠʮʘ 11). ʅʘ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ  ʚ ʦʩʥʦʚʥʦʤ ʚʣʠʷʶʪ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (2). 

 
ʊʘʙʣʠʮʘ 11. 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʋʈʆɾɸʁʅʆʉʊʀ ʉʆʈʊʆɺ ʈʀʉɸ ʀ ʇʆʂɸɿɸʊɽʃɽʁ 

ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ (ʥʘ ʛʘ) 

 

ʛʦʜʘ 
ʉʝʣʝʢʮʠʦʥʥʳʝ 

ʩʦʨʪʘ 

ʆʩʥʦʚʥʦʡ ʫʨʦʞʘʡ ʇʦʚʪʦʨʥʳʡ ʫʨʦʞʘʡ 

ʫʨʦ-

ʞʘʡ-

ʥʦʩʪʴ, 

ʮ/ʛʘ 

ʟʘʪ-

ʨʘʪr, 

ʪʳʩʷʯ 

ʩʫʤ 

ʧʨʠʙʳʣʴ, 

ʪʳʩʷʯ 

ʩʫʤ 

ʈʝʥʪʘ-

ʙʝʣɹ-

ʥʦʩʪʴ, % 

ʫʨʦ-

ʞʘʡ-

ʥʦʩʪɹ, 

ʮ/ʛʘ 

ʟʘʪ-

ʨʘʪʳ, 

ʪʳʩʷʯ 

ʩʫʤ 

ʧʨʠ-

ʙʳʣʴ, 

ʪʳʩʷʯ 

ʩʫʤ 

ʈʝʥʪʘ-

ʙʝʣɹ-

ʥʦʩʪʴ, 

% 

2013 

ɸʚʘʥʛʘʨʜ 42,1 375,5 884,1 135,4 ð ð ð ð 

ɸʣʘʥʛʘ 44,3 394,2 974,5 147,2 ð ð ð ð 

ɸʨʧʘïh ʘʣʠ 

ʤʝʩʪʥʡr 46,4 470,6 1044,0 121,8 41,2 456,9 850,2 86,1 

2014 

ɸʚʘʥʛʘʨʜ 44,5 518,9 1121,4 116,1 35,2 541,3 896,1 65,5 

ɸʣʘʥʛʘ 46,8 578,4 1287,0 122,5 ð ð ð ð 

ɸʨʧʘïh ʘʣʠ 

ʤʝʩʪʥʡr 45,2 605,3 1256,0 107,5 38,6 498,3 915,0 83,6 

2015 

ɸʚʘʥʛʘʨʜ 40,9 567,2 1295,1 128,3 38,0 510,1 1095,0 119,7 

ɸʣʘʥʛʘ 47,9 590,1 1463,9 148,1 32,3 523,5 996,1 90,3 

ɸʨʧʘïh ʘʣʠ 

ʤʝʩʪʥʡr 48,3 625,8 1728,6 176,2 35,1 645,1 1254,0 94,4 
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ɺ 2015 ʛʦʜʫ ʙʳʣʦ ʩʦʙʨʘʥʦ ʚ ʩʨʝʜʥʝʤ 48,3 ʮ ʨʠʩʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 176,2%, ʘ ʚ 2013 ʛʦʜʫ 

ʠʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʠʩʘ ʙʳʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ.  

ɺʳʨʘʱʠʚʘʥʠʝ ʨʠʩʘ ð ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʨʘʱʠʚʘʥʠʝ ʨʠʩʘ ʚ ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʚʦʟʤʦʞʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ  ʚʳʩʦʢʫ  ʁʜʦʭʦʜʥʦʩʪʴ. 

ɽʩʣʠ ʚʳʨʘʱʠʚʘʪʴ ʨʠʩ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʦʛʦ ʫʨʦʞʘʷ ʚ 10% ʦʪ ʟʝʤʣʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʧʰʝʥʠʮʝʡ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʨʠʩʦʚʳʝ ʧʦʣʷ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʦʯʪʠ ʥʘ 150 000 ʛʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ.  

ʇʨʦʜʫʢʮʠʷ ʨʠʩʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 35 000 ʜʦ 40 000 ʩʝʤʷʥ ʥʘ 

150 000 ʛʘ ʟʝʤʣʠ, ʥʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʠʩʘ, ʜʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʜʝʭʢʘʥ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʥʝ ʜʦʩʪʘʪʦʯʥʘ.  

 

ɺʚʳʚʦʜʳ 

1. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʟʝʨʥʘ ð ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʝʜʠʥʫʶ ʮʝʣʴ ð ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʜʫʢʪʘʤʠ, ʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ð ʟʝʨʥʦʤ ʠ ʧʨʦʜʫʢʪʘʤʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʯʝʩʪʚʘ, ʠ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʠʭ ʧʦʚʝʜʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ɽʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʚʩʝʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʝʨʥʦ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʝʛʦ 

ʧʨʦʜʚʠʞʝʥʠʶ ʧʦ ʨʳʥʢʫ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢ ʧʦʩʨʝʜʥʠʢʫ ʠ ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ. ʆʥʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ: 

ïʧʝʨʚʠʯʥʳʡ ʨʳʥʦʢ ð ʩʬʝʨʘ ʪʦʚʘʨʥʦïʜʝʥʝʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʳʭ 

ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ ʨʝʘʣʠʟʫʶʪ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʤʠ ʟʝʨʥʦʚʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷʤ, 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʬʠʨʤʘʤ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʘʥʠʤʘʶʪʩʷ ʧʝʨʝʨʘʙʦʪʢʦʡ ʟʝʨʥʘ, ʘ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʝʛʦ ʧʦʜʨʘʙʦʪʢʫ, ʭʨʘʥʝʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʚʘʨʥʳʭ ʧʘʨʪʠʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦʜʷʪ ʧʨʦʜʘʞʫ ʧʝʨʝʨʘʙʦʪʯʠʢʘʤ. ʉʪʨʫʢʪʫʨʘ ʵʪʦʛʦ ʨʳʥʢʘ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʦʩʪʠ ʚʩʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʨʳʥʢʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʝʛʦ ʨʘʟʚʠʪʠʷ; 

ïʚʪʦʨʠʯʥʳʡ ʨʳʥʦʢ ð ʩʬʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʨʝʜʥʠʢʦʚ, ʩʪʘʚʰʠʭ 

ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʟʝʨʥʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ, ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʘʚʮʦʚ, ʘ 

ʧʦʢʫʧʘʪʝʣʷʤʠ ð ʨʘʟʣʠʯʥʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʣʠʙʦ ʩʣʝʜʫʶʱʠʝ 

ʧʦʩʨʝʜʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʤʝʞʜʫ ʥʠʤʠ ʥʝʪ ʯʝʪʢʦʡ ʛʨʘʥʠʮʳ, ʚ ʢʘʞʜʦʤ ʩʝʛʤʝʥʪʝ ʧʝʨʚʠʯʥʦʛʦ ʨʳʥʢʘ 

ʝʩʪʴ ʠ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʫʯʘʩʪʥʠʢʠ ʚʪʦʨʠʯʥʦʛʦ ʨʳʥʢʘ, ʠ ʦʙʱʠʝ. 

2. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʟʝʨʥʘ ð ʵʪʦ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʝʛʦ ʩʫʙʲʝʢʪʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʧʦʪʦʢʦʚ ʦʪ 

ʟʝʨʥʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ. ɽʛʦ ʮʝʣʴ ð ʚʟʘʠʤʦʚʳʛʦʜʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʨʳʥʢʘ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʝʨʥʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʰʠʨʝʥʥʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʮʝʥʳ ʢʦʥʝʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʦʯʝʪʘʥʠʷ ʮʝʥʦʚʦʛʦ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʆʩʥʦʚʥʳʤʠ ʝʛʦ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʮʝʥʘ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʫʨʦʚʝʥʴ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦʚʝʜʝʥʠʝ ʩʫʙʲʝʢʪʦʚ. 
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3. ɿʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʟʝʨʥʘ ð ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʚʳʩʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʩʙʳʪʘ 

ʟʝʨʥʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʩʧʨʦʩʘ ʥʘ ʟʝʨʥʦ, ʟʝʨʥʦʧʨʦʜʫʢʪʳ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʮʝʥʦʚʦʡ, ʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʠ 

ʩʙʳʪʦʚʦʡ ʧʦʣʠʪʠʢʠ. 

4. ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʳʥʢʝ ʟʝʨʥʘ 

ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʠʪʝʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʟʝʨʥʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ 

ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʠ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚʥʫʪʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, 

ʟʝʨʥʦʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʨʳʥʢʝ. 

5. ɼʝʡʩʪʚʫʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʟʝʨʥʦʚʦʛʦ ʨʳʥʢʘ ʢʨʘʷ ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ð ʥʝʵʬʬʝʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʨʝʞʠʤʝ, ʫʩʪʘʨʝʚʰʠʝ ʧʦʜʭʦʜʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ð ʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʝʨʥʦʧʨʦʠʟʚʦʜʷʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʳʥʦʢ ʠʤʝʶʪ ʤʦʥʦʧʦʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʮʝʥʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʦ. 

ʇʨʝʜʣʦʞʝʥʠʝ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʟʝʨʥʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʳʭ ʠ 

ʩʫʙʲʝʢʪʠʚʥʳʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʦï

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʫʨʦʚʝʥʴ ʮʝʥ ʥʘ ʟʝʨʥʦ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʳʥʢʝ, ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʫʩʠʣʠʷ ʩʘʤʠʭ 

ʟʝʨʥʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʦ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ, ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʫʤʝʥʠʝ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʨʳʥʢʝ. 

ɺʳʩʦʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʠʛʘʣʘʩʴ 

ʭʦʟʷʡʩʪʚʘʤʠ ʢʨʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ð ʙʣʘʛʦʜʘʨʷ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʅʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʚʣʠʷʣʠ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦïʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʪʨʘʩʣʠ, ʧʘʜʝʥʠʝ ʢʫʣʴʪʫʨʳ 

ʟʝʤʣʝʜʝʣʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ, ʢʨʠʟʠʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʜʨʫʛʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʦʨʤʦʚʦʛʦ ʠ ʧʠʱʝʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʆʜʥʠʤ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ 

ʦʩʥʦʚʥʳʭ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʎʝʣʴ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʣʘʙʦʨʘʪʦʨʠʠ ʟʝʨʥʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʀʥʩʪʠʪʫʪʘ ʙʠʦʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ð ʩʦʟʜʘʥʠʝ ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ 

ʨʝʩʧʫʙʣʠʢʠ. ʅʘʤʠ ʚ ʪʝʯʝʥʠʝ 2017 ʛʦʜʘ ʠʟʫʯʝʥʦ 25 ʙʝʣʦʩʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʥʫʪʘ (Cicer arietinum 

L.), 8 ʩʦʨʪʦʚ ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ (Phaseolus vulgaris L.), 4 ʩʦʨʪʘ ʩʦʠ (Clycine hespida L.) ʠ 8 

ʩʦʪʦʚ ʣʶʮʝʨʥʳ (Medicaqo sativa L.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥ ʥʦʚʳʡ ʩʦʨʪ ʥʫʪʘ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ɻʘʨʘʜʞʘï85 ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʡ ʠ ʫʩʪʦʡʯʠʚʳʡ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. 

ɺʳʷʩʥʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ ʧʨʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 45Ĭ10 ʩʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʨʠ ʜʨʫʛʠʤʭ ʧʣʦʱʘʜʷʭ ʧʠʪʘʥʠʷ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ 

ʫʨʦʞʘʡ ʙʳʣ ʧʦʣʫʯʝʥ ʫ ʩʦʨʪʘ ʉʝʚʠʥʜʞ (240,5 ʮ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩ,r 37,5 ʮ/ʛʘ ʩʝʤ̫ʥ). 
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ʆʧʨʝʜʝʣʝʥ r ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩʦʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʩʦʨʪ Regale ʜʘʝʪ ʙʦʣʴʰʝ 

ʫʨʦʞʘʷ ʧʨʠ ʥʦʨʤʝ ʩʝʚʘ 17,2 ʢʛ/ʛʘ. ɹʳʣʦ ʚʳʷʩʥʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʚʨʝʜʠʪʝʣʠ ʥʘʥʦʩʷʪ ʙʦʣʴʰʝ ʚʨʝʜʘ 

ʨʘʩʪʝʥʠʷʤ ʣʶʮʝʨʥʳ ʠ ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʶʪ ʫʨʦʞʘʡ ʧʨʠʤʝʨʥʦ ʥʘ 39,8%. 

 

Abstract. The solution of the problem of fodder and food vegetable protein in the Nakhchivan 

Autonomous Republic of Azerbaijan is an urgent task. One of the most important sources for 

solving this problem is the study of different varieties of basic leguminous plants. The purpose of 

the selection work of the laboratory ñGrain, Legumes and Technical Culturesò of the Institute of 

Bioresources of the Nakhchivan Branch of the NAS of Azerbaijan is the creation of a mutually 

complementary set of adapted varieties for the Autonomous Republic. During 2017, we studied 25 

white seed varieties of chickpeas (Cicer arietinum), 8 varieties of vegetable beans (Phaseolus 

vulgaris L.), 4 varieties of soy (Clycine hespida) and 8 honeycomb alfalfa (Medicaqo sativa L.). As 

a result of the research, a new variety of chickpeas called Garajaï85 was produced more productive 

and resistant to diseases and pests. It was found out that the yield of vegetable beans with a feeding 

area of 45Ĭ10 cm is significantly different in comparison with the yield of other areas of food. The 

highest yield was obtained from the variety, Sevinj (240.5 c / ha green mass, 37.5 c / ha seeds). 

Optimal methods of sowing and soybean seed sowing rates were determined, ensuring high and 

stable grain yields. It was found that the variety Regale yields more yields at a seed rate of 17.2 kg / 

ha. It was found that pests inflict more damage on alfalfa plants and at the same time reduce the 

yield by approximately 39.8%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Cicer arietinum L., Phaseolus vulgaris L., Clycine hespida max (L.) 
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Medicaqo sativa L., productivity, pests of alfalfa. 

 

ʅʘʭʠʯʝʚʘʥʩʢʘʷ ɸʚʪʦʥʦʤʥʘʷ ʈʝʩʧʫʙʣʠʢʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦïʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʠ ʣʝʞʠʪ ʤʝʞʜʫ 38Á31'ï39Á47' ʩ. ʰ. ʠ 44Á46'ï46Á10' ʚ. ʜ. ʂʣʠʤʘʪ 

ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩ ʞʘʨʢʠʤ ʣʝʪʦʤ ʠ ʩʫʨʦʚʦʡ ʟʠʤʦʡ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʚʥʘ 10ï14 Áʉ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʷ ð ʜʦ 30 Áʉ ʠ ʙʦʣʝʝ. ɾʘʨʢʠʭ ʠ 

ʟʘʩʫʰʣʠʚʳʭ ʤʝʩʷʮʝʚ ʙʳʚʘʝʪ 4 ʠ ʙʦʣʝʝ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʪʷʭ ʥʝʦʜʠʥʘʢʦʚʘ. ʂʦʣʝʙʣʝʪʩʷ ʦʪ 39 ʜʦ 76%. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʚʳʧʘʜʘʝʪ ʚʝʩʥʦʡ. ɺ ʥʝʠʟʤʝʥʥʦʡ ʯʘʩʪʠ ʟʘ ʛʦʜ ʚʳʧʘʜʘʝʪ 210ï308 ʤʤ ʦʩʘʜʢʦʚ, ʚ ʩʨʝʜʥʝʛʦʨʥʦʡ 

ð 365ï553 ʤʤ, ʘ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʝ ð 660 ʤʤ [1, ʩ. 5ï34]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʬʣʦʨʝ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʚʩʪʨʝʯʘʶʪʩʷ 3013 ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʧʦʨʦʚʳʭ (ʤʭʦʚ, ʧʘʧʦʨʦʪʥʠʢʦʚ), ʛʦʣʦʩʝʤʝʥʥʳʭ ʠ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ [2]. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʣʘʙʦʨʘʪʦʨʠʠ ʟʝʨʥʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʀʥʩʪʠʪʫʪʘ ʙʠʦʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠ ̫ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ð ʵʪʦ 

ʩʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʎʝʣʴ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʣʘʙʦʨʘʪʦʨʠʠ ð 

ʩʦʟʜʘʥʠʝ ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʜʣʷ ʅʘʭʠʯʝʚʘʥʩʢʦʡ 

ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʥʘʜ ʫʣʫʯʰʝʥʠʝʤ ʠ 

ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʦʪʦʨʳʭ ʥʘʰʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʝʪ ð ʵʪʦ 
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ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʜʨʫʛʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɹʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ð ʨʘʩʪʝʥʠʷ ʧʦʨʷʜʢʘ ʙʦʙʦʚʳʝ, ʢʦʪʦʨʳʝ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʫʣʴʪʫʨ. ʋʩʣʦʚʥʦ ʚʳʜʝʣʷʶʪ ʦʚʦʱʥʳʝ ʠ ʢʦʨʤʦʚʳʝ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ. 

ʆʚʦʱʥʳʝ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ: ʚ ʚʠʜʝ ʟʝʨʝʥ, ʠʣʠ 

ʙʦʙʦʚ (ʛʦʨʦʭ, ʬʘʩʦʣʴ, ʩʦʷ ʠ ʜ.), ʠʣʠ ʚ ʚʠʜʝ ʟʝʣʝʥʳʭ ʩʪʨʫʯʢʦʚ (ʩʪʨʫʯʢʦʚʘʷ ʬʘʩʦʣʴ, ʛʦʨʦʭ). 

ɺʦʟʜʝʣʳʚʘʶʪʩʷ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɺ ʥʠʭ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʂʦʨʤʦʚʳʝ 

ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

(ʣʶʮʝʨʥʘ, ʢʣʝʚʝʨ, ʣʶʧʠʥ ʠ ʜ.) [3, ʩ. 169ï218].  

ʅʫʪ ʙʘʨʘʥʠʡ, ʠʣʠ ʪʫʨʝʮʢʠʡ ʛʦʨʦʭ (Cicer arietinum) ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚ 

ɹʦʙʦʚʳʭ (Fabaceae). ʆʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʳʝ ʥʘʟʚʘʥʠʷ ð ʚʦʣʦʞʩʢʠʡ ʛʦʨʦʭ, ʛʨʝʮʢʠʡ ʛʦʨʦʭ, 

ʙʘʨʘʥʠʡ ʛʦʨʦʭ, ʥʦʭʫʪ. ʂʫʣʴʪʫʨʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ 30 ʩʪʨʘʥʘʭ ʤʠʨʘ. ʇʦʜ ʧʦʩʝʚʳ ʟʘʥʷʪʦ ʙʦʣʝʝ 

8,6 ʤʣʥ. ʛʘ. ʅʫʪ  ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʩʪʨʘʥʘʭ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʠ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʘʚʪʦʥʦʤʥʦʤ ʨʝʩʧʫʙʣʠʢʝ  

ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʚ ʧʠʱʫ ʙʝʣʦʩʝʤʝʥʥʳʝ ʩʦʨʪʘ ʥʫʪʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʙʣʶʜ.  

ʅʫʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʠʪʘʪʝʣʴʥʳʤ ʨʘʩʪʝʥʠʝʤ ʩʨʝʜʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʉʝʤʝʥʘ 

ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʙʝʣʢʘ ʠ 4,5% ʞʠʨʘ [3, ʩ. 203ï206]. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʥʫʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ. ʅʘʤʠ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ  

ʠʟʫʯʝʥʦ ʙʦʣʝʝ 25 ʙʝʣʦʩʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʥʫʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʦ ʥʦʚʳʡ 

ʩʦʨʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɻʘʨʘʜʞʘï85 ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ 

(ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʢ 1. ʅʦʚʳʡ ʩʦʨʪ ʥʫʪʘ ɻʘʨʘʜʞʘï85 

 

ɹʦʣʝʝ 7000 ʣʝʪ ʥʘʩʯʠʪʳʚʘʝʪ ʠʩʪʦʨʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʢʫʣʴʪʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʣʘʥʝʪʳ ð ʬʘʩʦʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʦʚʦʱʥʘʷ ʢʫʣʴʪʫʨʘ ʟʘʥʠʤʘʝʪ ʩʨʝʜʠ 

ʙʦʙʦʚʳʭ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦʩʣʝ ʩʦʠ. ʌʘʩʦʣʴ (Phaseolus) ð ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ Fabaceae, 
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ʦʙʲʝʜʠʥʷʶʱʠʡ ʦʢʦʣʦ 97 ʚʠʜʦʚ ʚ ʙʦʣʝʝ ʪʝʧʣʳʭ ʦʙʣʘʩʪʷʭ ʦʙʦʠʭ ʧʦʣʫʰʘʨʠʡ. ʈʘʟʚʦʜʷʪʩʷ ʠʟ-ʟʘ 

ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ ð ʘ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʪʘʢʞʝ ʠʟ-ʟʘ ʮʚʝʪʦʚ (ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʪʫʨʝʮʢʠʭ ʙʦʙʦʚè). 

ʀʟ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʬʘʩʦʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Phaseolus vulgaris) 

ʩʦ ʤʥʦʛʠʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʠ ʩʦʨʪʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʦʜʥʠ ð ʚʴʶʱʠʝʩʷ, ʜʨʫʛʠʝ ð ʢʫʩʪʦʚʳʝ. 

ʀʟ ʤʥʦʞʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʛʦʜʥʷ ʚʠʜʦʚ ʬʘʩʦʣʠ ʚ ʥʘʰʝʡ ʈʝʩʧʫʙʣʠʢʝ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʬʘʩʦʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Phaseolus vulgaris L.). 

ʌʘʩʦʣʴ ʦʙʣʘʜʘʝʪ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ 

ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʦʤ. ɺ ʩʝʤʝʥʘʭ ʬʘʩʦʣʠ ʩʦʜʝʨʞʠʪʩʷ: 20ï30% ʙʝʣʢʘ, 50ï60% ʢʨʘʭʤʘʣʘ, 0,7ï

3,6% ʞʠʨʘ, 2,3ï7,5% ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, 3ï14,6% ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ 

ʙʝʣʢʘ ʬʘʩʦʣʴ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʛʦʨʦʭʫ, ʘ ʧʦ ʚʢʫʩʫ ʠ ʨʘʟʚʘʨʠʚʘʝʤʦʩʪʠ ʧʨʝʚʦʩʭʦʜʠʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʟʝʨʥʦʚʳʭ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʦʩʪʘʚ ʙʝʣʢʘ ʬʘʩʦʣʠ ʚʭʦʜʷʪ ʪʘʢʠʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʘʢ ʪʠʨʦʟʠʥ, ʪʨʠʧʪʦʬʘʥ, ʣʠʟʠʥ ʠ ʜʨ. ʍʣʝʙ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ 5ï10% ʤʫʢʠ ʠʟ ʙʝʣʦʩʝʤʷʥʥʳʭ ʩʦʨʪʦʚ ʬʘʩʦʣʠ ʧʠʪʘʪʝʣʴʥʝʝ ʠ ʚʢʫʩʥʝʝ ʯʠʩʪʦ 

ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ, ʦʥ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʜʝʪʷʤ. ʌʘʩʦʣʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʩʝʨʚʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʝʨʚʦʚ ʠʟ ʩʝʤʷʥ ʠ ʥʝʜʦʟʨʝʣʳʭ ʙʦʙʦʚ. 

ʆʥʘ ʪʘʢʞʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʜʦʙʳʚʘʥʠʷ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ (ʠʟ ʣʠʩʪʴʝʚ), ʢʘʢ 

ʬʠʪʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, ʢʘʢ ʟʝʣʝʥʦʝ ʫʜʦʙʨʝʥʠʝ ʠ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ 

(ʤʥʦʛʦʮʚʝʪʢʦʚʘʷ ʬʘʩʦʣʴ) [4, ʩ. 225ï231; 3,  ʩ. 207ï209].  

ʅʘʤʠ ʚ ʪʝʯʝʥʠʝ 2017 ʛʦʜʦʚ ʠʟʫʯʝʥʦ 8 ʩʦʨʪʦʚ ʦʚʦʱʥʦʡ ʬʘʩʦʣʴ  ʚʳʨʘʱʠʚʘʥʠʶ  ʧʦ  

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʩʦʙʝʥʥʦ ʠʟʫʯʝʥʳ ʥʦʨʤʘ ʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʵʪʠʭ ʩʦʨʪʦʚ. 

ɺʳʷʩʥʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 45Ĭ10 ʩʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʜʨʫʛʠʤʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷʤʠ. ɺ ʵʪʦʤ (45Ĭ10 ʩʤ) ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʠ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʙʳʣ ʧʦʣʫʯʝʥ ʫ ʩʦʨʪʦʚ, ʉʝʚʠʥʜʞ (240,5 ʮ/ʛʘ ʟʝʣʝʥʘʷ ʤʘʩʩʘ, 

37,5 ʮ/ʛʘ ʩʝʤʝʥʘ) ʠ ɿʶʣʘʣ (205, ʮ/ʛʘ ʟʝʣʝʥʘʷ ʤʘʩʩʘ, 31,5 ʮ/ʛʘ ʩʝʤʝʥʘ). ʋ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 120,0 ʜʦ 153,0 ʮ/ʛʘ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʝʥʘ ʦʪ 18,2 

ʜʦ 26,5 ʮ/ʛʘ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʦʨʤʦʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʷ [5, ʩ. 19ï35; 6, ʩ. 17ï18].  

ʉʦʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʀʩʪʦʨʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʠʩʯʠʩʣʷʝʪʩʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʧʷʪʴʶ ʪʳʩʷʯʘʤʠ ʣʝʪ. ʉʦʷ ð ʦʜʠʥ ʠʟ 

ʙʦʛʘʪʝʡʰʠʭ ʙʝʣʢʦʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʶ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʦʙʦʛʘʱʝʥʠʷ ʨʘʟʥʳʭ ʙʣʶʜ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʟʘʤʝʥʠʪʝʣʝʡ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [7, ʩ. 15ï17; 8, ʩ. 43ï50]. 

ɺ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝʣʠʠ ʦʥʘ ʧʦ ʧʦʩʝʚʥʳʤ ʧʣʦʱʘʜʷʤ ʠ ʚʘʣʦʚʳʤ ʩʙʦʨʘʤ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʩʨʝʜʠ ʙʝʣʢʦʚʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ.  

ʎʝʣɹʁ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʨʘʟʚʠʪʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʩʦʠ ʉʠʥʘʨʘ, ʈʝʛʘʣʝ, ʂʨʘʩʥʦʜʘʨï68, ʋʢʨʘʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ 

ʫʨʦʞʘʝʚ ʟʝʨʥʘ; ʚ ʫʩʣʦʚʠʷʭ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʪʝʯʝʥʠʝ 2017 ʛʦʜʘ ʚ ʫʩʣʦʚʠʷʭ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʥʘʜ 4 ʩʦʨʪʘʤʠ 

ʩʦʠ. ʅʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʀʥʩʪʠʪʫʪʘ 

ɹʠʦʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. ʈʷʜ ʩ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʟʫʯʝʥʦ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʠ 

ʥʦʨʤ ʚʳʩʝʚʘ [9, ʩ. 16ï17]. ʋʩʪʘʥʦʚʣʝʥʦ  ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʠ  ʥʦʨʤ ʚʳʩʝʚʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʆʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ. ɺʳʷʩʥʝʥʦ ʯʪʦ ʩʦʨʪ ʈʝʛʘʣʝ 

ʜʘʝʪ ʙʦʣʴʰʝ ʫʨʦʞʘʷ ʧʨʠ ʥʦʨʤʝ ʩʝʚʘ 17,2 ʢʛ/ʛʘ. 

ɹʦʨʴʙʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʜʝʰʝʚʳʭ ʢʦʨʤʦʚ ʠ ʩʝʤʷʥ [10, ʩ. 4ï15]. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʙʦʨʴʙʘ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʭʦʨʦʰʦ ʠʭ ʠʟʫʯʠʪʴ ʠ 

ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʜʠʥʘʤʠʢʦʡ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʊʦʣʴʢʦ ʧʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʪʦʡ ʬʘʟʝ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʝʡ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ, ʠ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ (1), 

[11, ʩ. 69ï72; 12, ʩ. 64ï67]. 

ɺ ʫʩʣʦʚʠʷʭ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʫ ʣʶʮʝʨʥʳ (Medicaqo sativa L.) 

ʤʥʦʛʦ ʚʨʝʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʢʘʞʜʳʡ ʛʦʜ ʧʨʠʯʠʥʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ ʠ ʤʝʰʘʶʪ 

ʨʘʩʪʝʥʠʷʤ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʚʨʝʜʠʪʝʣʷʤʠ ʣʶʮʝʨʥʳ ʚ ʫʩʣʦʚʠʷʭ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʢʦʨʤ ʷʚʣʷʶʪʩʷ ʃʶʮʝʨʥʦʚʳʡ ʢʣʦʧ Adelphocoris lineolatus Goeze., 

Bruchophagus roddi Guss. ð ʃʶʮʝʨʥʦʚʘʷ ʪʦʣʩʪʦʥʦʞʢʘ, ʃʠʩʪʦʚʦʡ ʣʶʮʝʨʥʦʚʳʡ ʜʦʣʛʦʥʦʩʠʢ 

Phytonomus variabilis Hbst. ʆʛʥʝʚʢʘ ʣʶʮʝʨʥʦʚʘʷ (Selebria semirubella Sc.), ʄʦʪʳʣʝʢ 

ʩʦʚʢʦʚʠʜʥʳʡ (Nomophila noctuella Schiff.), ʃʶʮʝʨʥʦʚʦʡ ʮʚʝʪʦʯʥʳʡ ʢʦʤʘʨʠʢ (Contarinia 

medicaginis Kieff.), ʃʶʮʝʨʥʦʚʳʡ ʜʦʣʛʦʥʦʩʠʢ ʙʦʣʴʰʦʡ (Otiorrhynchus ligustici L.), ʋʩʘʯ 

ʣʶʮʝʨʥʦʚʳʡ (Plagionotus floralis Pall.), ʉʣʦʥʠʢ ʣʶʮʝʨʥʦʚʳʡ ʙʦʙʦʚʳʡ (Tuchius medicaginis 

Bris.), ʉʪʝʙʣʝʝʜʢʘ ʣʶʮʝʨʥʦʚʘʷ (Grapholitha caecana Schlaeg.), ʉʝʤʷʝʜʢʘ ʣʶʮʝʨʥʦʚʘʷ 

(Laspeyresia medicaginis Kuzn.) ʠ ʜʨ. 

ʆʧʳʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʀʥʩʪʠʪʫʪʘ ʙʠʦʨʝʩʫʨʩʦʚ 

ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ. ʆʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʣʷ ʣʶʮʝʨʥʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥ ʧʨʝʧʘʨʘʪʘʤʠ 

ɹʀ-58 ʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʣʷ ʥʝ ʙʳʣʦ ʦʙʨʘʙʦʪʘʥ ʧʨʝʧʘʨʘʪʘʤʠ. ɹʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʚʨʝʜʠʪʝʣʠ ʥʘʥʦʩʷʪ ʙʦʣʴʰʝʛʦ ʚʨʝʜʘ ʠ ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡ ʧʨʠʤʝʨʥʦ 39,8%.  
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ʅɽʂʆʊʆʈʓɽ ʀʊʆɻʀ ʀʅʊʈʆɼʋʂʎʀʀ ATRICHUM UNDULATUM (HEDW.)  

P. BEAUV. ɺ ʋʉʃʆɺʀʗʍ ʇʆʃʓʅʅʆ-ʕʌɽʄɽʈʆɺʆʁ ʇʋʉʊʓʅʀ ʂɸʈʅɸɹʏʋʃʔ 

 

SOME RESULTS OF THE INTRODUCTION OF ATRICHUM UNDULATUM  (HEDW.) P. 

BEAUV. IN  A WORMWOOD -EPHEMERAL  DESERT KARNABCHUL  

 

Éʍʘʤʨʦʝʚʘ ɻ. ʋ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ʢʘʨʘʢʫʣʝʚʦʜʩʪʚʘ ʠ ʵʢʦʣʦʛʠʠ ʧʫʩʪʳʥʴ 

ʛ. ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ, uzkarakul30@mail.ru 

ÉKhamroeva G. 

Research Institute 

Karakul culture and ecology of deserts 

Samarkand, Uzbekistan, uzkarakul30@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʥʪʨʦʜʫʢʮʠʠ Atrichum undulatum (Hedw.) P.Beauv., ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʦʚʦʡ 

ʧʫʩʪʳʥʠ ʂʘʨʥʘʙʯʫʣʴ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ  ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʢʘʨʘʢʫʣʝʚʦʜʯʝʩʢʠʭ ʧʘʩʪʙʠʱ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɸtriplex undulata ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʘʜʘʧʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʚ ʥʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʬʦʨʤʠʨʫʝʪ ʜʦ 64 ʮ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ ʠ 24 ʮ/ʛʘ ʩʝʤʷʥ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸtriplex undulata ʚ ʬʠʪʦʤʝʣʠʦʨʘʮʠʠ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ 

ʋʟʙʝʢʠʩʪʘʥʘ. 

 

Abstract. The article presents the results of studies on the introduction of Atrichum undulatum 

(Hedw.) P.Beauv., in the conditions of the wormwood ephemeral desert of Carnabchul. The aim of 

the research is to increase the productivity of degraded karakul pastures. In the studies, conventional 

methods of introduction and plant cultivation were used. The results of the research showed that the 

ɸtriplex undulata has a wide adaptive potential, in the new growth conditions it forms up to 64 

centners / ha of dry matter and 24 centners / ha of seeds. It was concluded that the use of ɸtriplex 

undulata in phytomelioration of desert pastures of Uzbekistan is promising. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʪʙʠʱʘ ʧʫʩʪʳʥʴ, ʜʝʛʨʘʜʘʮʠʷ, ʬʠʪʦʤʝʣʠʦʨʘʮʠʷ, ʫʨʦʞʘʡ ʢʦʨʤʦʚʦʡ 

ʤʘʩʩʳ, ʢʘʨʘʢʫʣʝʚʦʜʩʪʚʘ, ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʦʚʘʷ ʧʫʩʪʳʥʷ, ʠʥʪʨʦʜʫʢʮʠʷ, ʬʠʪʦʤʘʩʩʘ,  ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.  

 

Keywords: desert grassland degradation, phytomelioration, forage crops of Karakul, 

wormwoodïephemeral desert, introduction, phytomass, seed productivity. 

 

ɺʚʝʜʝʥʠʝ 

ʇʫʩʪʳʥʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʧʘʩʪʙʠʱʘ ʋʟʙʝʢʠʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʢʦʨʤʦʚ ʜʣʷ ʧʫʩʪʳʥʥʦïʧʘʩʪʙʠʱʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʘʨʘʢʫʣʝʚʦʜʩʪʚʘ ʠ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʯʪʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. ʀʟ-ʟʘ ʙʝʩʩʠʩʪʝʤʥʦʛʦ ʚʳʧʘʩʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ 
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ʙʝʟ ʫʯʝʪʘ ʠʭ ʦʚʮʝʲʝʤʢʦʩʪʠ, ʚʳʨʫʙʢʘ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ (ʪʦʧʣʠʚʦ) ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩʳ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʥʘ ʧʘʩʪʙʠʱʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ [1]. ʇʦʩʣʝʜʥʠʝ ʩʚʝʜʝʥʠʷ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʟ-ʟʘ ʜʠʛʨʝʩʩʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 9,3 ʤʣʥ. ʛʘ ʧʘʩʪʙʠʱ 

ʫʨʦʞʘʡ ʩʥʠʟʠʣʩʷ ʥʘ 20ï30%, ʥʘ 5,0 ʤʣʥ ʛʘ ʧʘʩʪʙʠʱ ð ʥʘ 30ï40%, ʥʘ 2,1 ʤʣʥ ʛʘ ʧʘʩʪʙʠʱ ð 

ʙʦʣʝʝ ʯʝʤ ʥʘ 40% [2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʬʠʪʦʤʝʣʠʦʨʘʮʠʷ ʧʘʩʪʙʠʱ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʙʦʛʘʱʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʩʦʙʫʶ 

ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʶʪ: ʠʥʪʨʦʜʫʢʮʠʷ, ʩʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʫʩʪʦʡʯʠʚʳʭ, ʥʘʠʙʦʣʝʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʧʫʩʪʳʥʥʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ. 

 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʂʘʨʥʘʙʯʫʣʴ, ʠʟʚʝʩʪʥʳʡ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʂʘʨʥʘʙʩʢʘʷ ʩʪʝʧʴè [3] ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɿʘʨʘʬʰʘʥ ʥʘ ʚʳʩʦʪʝ 310 ʤ ʥʘʜ ʫʨ. ʤ. ʕʪʦ ʦʛʨʦʤʥʘʷ ʪʝʨʨʠʪʦʨʠʷ (0,5 ʤʣʥ 

ʛʘ), ʨʝʣʴʝʬ ð ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʘʷ ʨʘʚʥʠʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʫ ʧʦʜʥʦʞʴʷ ɿʠʨʘʙʫʣʘʢʩʢʠʭ ʛʦʨ. 

ɻʦʩʧʦʜʩʪʚʫʶʱʠʡ ʪʠʧ ʧʦʯʚ ʂʘʨʥʘʙʯʫʣʷ ð ʩʚʝʪʣʳʡ ʩʝʨʦʟʝʤ ʠ ʧʝʨʝʭʦʜʥʳʡ ʦʪ ʩʚʝʪʣʳʭ 

ʩʝʨʦʟʝʤʦʚ ʢ ʩʝʨʦ-ʙʫʨʳʤ. ʇʦʯʚʳ ʂʘʨʥʘʙʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʥʝ ʟʘʩʦʣʝʥʳ (ʚʝʨʭʥʠʡ ʩʣʦʡ) ʠ ʩʣʘʙʦ 

ʟʘʩʦʣʝʥʳ (ʥʠʞʥʠʝ ʩʣʦʠ). ʅʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʣʦʝ 80ï

133 ʩʤ ð 1,18ï1,35% ʧʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʠʧʩʘ ʚ ʧʦʯʚʦʛʨʫʥʪʝ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0,29ï12%, ʘ ʚ ʛʠʧʩʦʚʳʭ ʧʨʦʩʣʦʷʭ ʧʦʯʚʳ ʜʦʭʦʜʠʪ ʜʦ 36,6%. ɻʫʤʫʩ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʢʦʣʝʙʣʷʩʴ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʦʪ 0,30ï0,79 ʜʦ 0,81%, ʩ ʛʣʫʙʠʥʦʡ 

ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʧʘʜʘʝʪ ʜʦ 0,17%. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ð 0,09%, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ð

0,10%. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʝ 18ï25ï40 ʤ. ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʦʧʦʣʥʝʥʠʷ 

ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ð ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʢʦʪʦʨʳʝ ʧʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʜʘʥʥʳʤ ʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 160 ʤʤ ʚ ʛʦʜʫ ʢʦʣʝʙʣʷʩʴ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʦʪ 100 ʜʦ 240 ʤʤ.  

ʂʘʨʥʘʙʯʫʣʴ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʶʞʥʳʭ ʧʫʩʪʳʥʴ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ  ʚʦʟʜʫʭʘ 

16 Áʉ, ʚ ʠʶʥʝ-ʠʶʣʝ ʚ ʪʝʥʠ ʜʦʩʪʠʛʘʝʪ 40ï45 Áʉ, ʘ ʚ ʷʥʚʘʨʝ ʠʥʦʛʜʘ ʦʧʫʩʢʘʝʪʩʷ ʜʦ ī20ï30 Áʉ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʟʘ ʛʦʜ ʚ ʩʨʝʜʥʝʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 30%, ʣʝʪʦʤ ʦʥʘ 

ʧʘʜʘʝʪ ʜʦ 10ï20%. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʂʘʨʥʘʙʯʫʣʷ ð ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʦʚʘʷ. ɼʦʤʠʥʘʥʪʥʳʤ ʨʘʩʪʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʧʦʣʳʥʴ ʨʘʟʚʝʩʠʩʪʘʷ ð Artemisia diffuse. ʀʟ ʵʬʝʤʝʨʦʠʜʥʦ-ʵʬʝʤʝʨʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ Poa bulbosa L., Carex physodes M. 

Bieb., Bromus tectorum L., Bromus scoparius L., Ixiolirion tataricum (Pall.) Roem., Schult. & 

Schult. f., Trigonella noeana Boiss., Malcolmia turkestanica Litv ., Papaver pavoninum Schrenk ʠ 

ʜʨ. 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʘʩʪʙʠʱ ʂʘʨʥʘʙʯʫʣʷ ð 2,5 ʮ/ʛʘ ʧʦʝʜʘʝʤʦʡ ʤʘʩʩʳ ʩ ʢʦʣʝʙʘʥʠʷʤʠ 

ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʦʪ 1,2 ʜʦ 3,6 ʮ/ʛʘ. ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ 

ʚʳʪʝʩʥʝʥʠʝ ʧʦʣʳʥʠ ʩʦ ʩʪʦʨʦʥʳ ʪʘʢʠʭ ʥʝʜʦʝʜʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʢʘʢ Peganum harmala L. ʠ 

Iris songarica Schrenk, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʛʨʝʩʩʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʩʝʤʝʥʘ ɸtriplex undulata ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʦʣʣʝʢʮʠʠ 

ICBA (ʊʦʜʝʨʠʯ ʂ. ʅ.). ʀʥʪʨʦʜʫʢʮʠʦʥʥʳʡ ʧʠʪʦʤʥʠʢ ʟʘʣʦʞʝʥ ʢʚʘʜʨʘʪʥʦʛʥʝʟʜʦʚʳʤ ʩʧʦʩʦʙʦʤ 

ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 90 ʩʤ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʚ ʨʷʜʢʝ ð 70 ʩʤ. ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ 

ʜʝʣʷʥʢʠ ð 200 ʤ2. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʀ. ʅ. ɹʝʡʜʝʤʘʥ 

[4].  

http://www.bulletennauki.com/
http://www.plantarium.ru/page/view/item/20960.html
https://ru.wikipedia.org/wiki/L.
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ɺʳʩʦʪʫ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʦʪ ʰʝʡʢʠ ʜʦ ʪʦʯʢʠ 

ʨʦʩʪʘ ʥʘ 25 ʨʘʩʪʝʥʠʷʭ, ʢʫʩʪʠʩʪʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ 

ʧʦʙʝʛʦʚ ʥʘ ʢʫʩʪʝ (ʥʘ 25 ʨʘʩʪʝʥʠʷʭ),  ʫʨʦʞʘʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ 

ʩʧʣʦʰʥʦʛʦ ʫʢʦʩʘ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʠ ʚʟʚʝʰʠʚʘʥʠʝʤ ʥʘ ʧʣʘʪʬʦʨʤʝʥʥʳʭ 

ʚʝʩʘʭ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ (ʚʩʭʦʞʝʩʪʴ) ʩʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠʩʴ ʚ 

ʯʘʰʢʘʭ ʇʝʪʨʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (23 Áʉ) ʧʦ 100 ʰʪ. ʩʝʤʷʥ, ʚ 

ʪʨʝʭʢʨʘʪʥʦʤ ʧʦʚʪʦʨʝʥʠʠ. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʦʥʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʣʠʩʴ ʚʦ 

ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 7ï12 Áʉ ʚ ʪʝʯʝʥʠʠ 30 ʜʥʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ɹ. ɸ. ɼʦʩʧʝʭʦʚʫ [5]. 

 

 
 

ʈʠʩʫʥʦʢ. ɸtriplex undulata L. ʚ ʪʨʝʭʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ. ʂʘʨʥʘʙʯʫʣʴ, 2014 ʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʜʝʢʘʙʨʝ 2011 ʛʦʜʘ ʙʳʣ ʟʘʣʦʞʝʥ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʡ ʧʠʪʦʤʥʠʢ ɸtriplex undulata, ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʩʧʘʭʘʥʥʦʤ ʫʯʘʩʪʢʝ. ɻʣʫʙʠʥʘ ʚʩʧʘʰʢʠ ð 25 ʩʤ, ʚ ʢʘʞʜʦʝ ʛʥʝʟʜʦ ʚʳʩʝʚʘʣʠʩʴ 

ʧʦ 10ï15 ʰʪ. ʩʝʤʷʥ, ʛʣʫʙʠʥʘ ʠʭ ʟʘʜʝʣʢʠ 1,5ï2,0 ʩʤ. ɺ ʥʘʯʘʣʝ ʤʘʨʪʘ 2012 ʛ ʧʦʷʚʠʣʠʩʴ ʚʩʭʦʜʳ, 

ʚ ʢʘʞʜʦʤ ʛʥʝʟʜʝ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ ʧʦ 5ï10 ʰʪ. ʚ ʘʧʨʝʣʝ ʤʝʩʷʮʝ ʚ ʧʠʪʦʤʥʠʢʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʦʨʝʞʠʚʘʥʠʝ ʚʩʭʦʜʦʚ (ʚ ʢʘʞʜʦʤ ʛʥʝʟʜʝ ʦʩʪʘʚʠʣʠ ʧʦ 1ï2 ʧʨʦʨʦʩʪʢʘ) ʠ 

ʧʨʦʧʦʣʢʘ ʦʪ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʂʘʨʥʘʙʯʫʣʴ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 2012ï2015 ʛʦʜʦʚ. 

 

ʌʝʥʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʨʝʭʣʝʪʥʠʤʠ ʨʘʩʪʝʥʠʷʤʠ  ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʤʘʨʪʘ, 

http://www.bulletennauki.com/
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ʥʘʯʘʣʦ ʙʫʪʦʥʠʟʘʮʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʘʧʨʝʣʷ, ʮʚʝʪʝʥʠʝ ð ʚ ʥʘʯʘʣʝ 

ʠʶʣʷ, ʧʣʦʜʦʥʦʰʝʥʠʝ ð ʚ ʯʝʪʚʝʨʪʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ, ʩʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ ʚ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ 

ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʥʦʷʙʨʷ. ɺ ʮʝʣʦʤ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ɸtriplex undulata ʚ 

ʫʩʣʦʚʠʷʭ ʂʘʨʥʘʙʯʫʣʴ ʩʦʩʪʘʚʠʣ 238 ʜʥʝʡ, ʢʦʪʦʨʳʡ ʧʨʘʢʪʠʯʝʩʢʠ ʩʠʣʴʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦ 

ʵʪʦʤʫ ʩʚʦʡʩʪʚʫ ʦʪ ʤʝʩʪʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʠʪʦʤʝʣʠʦʨʘʥʪʦʚ ʪʘʢʠʭ, ʢʘʢ Halothamnus 

subaphyllus (C. A. Mey.) Botsch. ʠ Kochia prostrata (L.) Schrad. 

ʂʫʩʪʠʩʪʦʩʪʴ (ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʚ ʢʫʩʪʝ). ʂʫʩʪʠʩʪʦʩʪʴ ʠʟʫʯʘʣʘʩʴ  ʥʘ 

ʪʨʝʭʣʝʪʥʠʭ ʨʘʩʪʝʥʠʷʭ ʚ ʤʦʜʝʣʴʥʳʭ ʢʫʩʪʘʭ (ʢʨʫʧʥʳʝ, ʩʨʝʜʥʠʝ ʠ ʤʝʣʢʠʝ). ʇʦʜʩʯʝʪ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ɸtriplex undulata ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʧʦ 

ʢʫʩʪʠʩʪʦʩʪʠ ʦʪ Kochia prostratʘ (ʊʘʙʣʠʮʘ 1). 

ʀʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʚ ʢʨʫʧʥʳʭ ʢʫʩʪʘʭ ɸtriplex undulata ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 101,5 ʰʪ., ʘ ʫ Kochia prostratʘ 

ð 20,9 ʰʪ. ʪ. ʝ. ʥʘ 4,8 ʨʘʟʘ ʤʝʥʴʰʝ. ʊʘʢʦʝ ʞʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ɸtriplex undulata ʫʩʪʘʥʦʚʣʝʥʦ ʠ  

ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʢʫʩʪʦʚ. 

 
ʊʘʙʣʠʮʘ 1. 

ʂʋʉʊʀʉʊʆʉʊʔ ʈɸʉʊɽʅʀʁ 

 (ʂʆʃʀʏɽʉʊɺʆ ʆɹʈɸɿʆɺɸɺʐʀʍʉʗ ɻɽʅɽʈɸʊʀɺʅʓʍ ʇʆɹɽɻʆɺ ɺ ʂʋʉʊɽ)  

ʂʘʨʥʘʙʯʫʣʴ, 2014 ʛ. 

ʄʦʜʝʣʴʥʳʝ ʢʫʩʪʳ   ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ, MÑm 

ɸ. undulata K. prostratʘ 

ʂʨʫʧʥʳʝ 101,5 Ñ 2,1  20,9 Ñ 0,8 

ʉʨʝʜʥʠʝ 54,9 Ñ 2,0 12,6 Ñ 0,6 

ʄʝʣʢʠʝ   36,1 Ñ 2,3  5,3 Ñ 0,3 

 

ɻʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʨʘʩʪʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ɸtriplex undulata (ʊʘʙʣʠʮʘ 2). ʅʘ ʧʝʨʚʦʤ 

ʛʦʜʫ ʚʝʛʝʪʘʮʠʠ ʜʣʠʥʘ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ɸtriplex undulata ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 23,2 ʩʤ, ʘ 

ʫ Kochia prostratʘ ð 20,0 ʩʤ, ʪʘʢʘʷ ʞʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʥʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ 

ʛʦʜʫ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ. 

 
ʊʘʙʣʠʮʘ 2. 

ɻʆɼʀʏʅʓʁ ʇʈʀʈʆʉʊ ʈɸʉʊɽʅʀʁ, ʂʘʨʥʘʙʯʫʣʴ, 2012-2014 ʛʛ. 

ɺʠʜ ʨʘʩʪʝʥʠʷ ɼʣʠʥʘ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ, ʩʤ 

1-ʡ (2012) ʛ. 2-ʡ (2013) ʛ. 3-ʡ (2014) ʛ. 

ɸ. undulata 23,2 Ñ 0,9 63,9 Ñ 1,3  86,7Ñ 1,2 

K. prostratʘ 20,6 Ñ 1,2  57,4 Ñ 1,6  61,0 Ñ 0,8 

 

ʋʨʦʞʘʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʞʘʷ ʩʫʭʦʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ  

ʪʨʝʭʣʝʪʥʠʭ ʤʦʜʝʣʴʥʳʭ ʢʫʩʪʦʚ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʢʨʫʧʥʳʭ ʢʫʩʪʦʚ 

ɸtriplex undulata ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 728,0 ʛ, ʘ ʫ Kochia prostratʘ ð 127,2 ʛ. (ʊʘʙʣʠʮʘ 3). 

ʈʝʟʢʦʝ  ʧʨʝʠʤʫʱʝʩʪʚʦ ɸtriplex undulata ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʫ ʨʘʟʥʳʭ ʢʫʩʪʦʚ ð 230,9 ʛ ʠ 58,7 ʛ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʦʡ ʨʘʟʤʘʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʫʨʦʞʘʶ ʥʘʜʟʝʤʥʦʡ 

ʬʠʪʦʤʘʩʩʳ ʫ ɸtriplex undulata ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3. 

ʋʈʆɾɸʁ ʉʋʍʆʁ ʅɸɼɿɽʄʅʆʁ ʌʀʊʆʄɸʉʉʓ ʈɸʉʊɽʅʀʁ.ʂɸʈʅɸɹʏʋʃʔ, 2014 ʛ. 

ʄʦʜʝʣʴʥʳʝ ʢʫʩʪʳ  ʉʫʭʘʷ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ, ʛ 

ɸ. undulata K. prostratʘ 

ʂʨʫʧʥʳʝ 728,0 Ñ 4,9  127,2 Ñ 2,2 

ʉʨʝʜʥʠʝ 230,9 Ñ 2,2 58,7 Ñ 1,0 

ʄʝʣʢʠʝ   39,6 Ñ 3,0  38,3 Ñ 0,9 

 

ɺ 2015 ʛʦʜʫ ʦʧʨʝʜʝʣʷʣʘʩʴ ʦʙʱʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ɸtriplex undulata ʚ ʯʝʪʳʨʝʭʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ (ʊʘʙʣʠʮʘ 4). 

 
ʊʘʙʣʠʮʘ 4. 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɸTRIPLEX UNDULATA ɺ ʋʉʃʆɺʀʗʍ ʇʋʉʊʓʅʀ ʂɸʈʅɸɹʏʋʃʔ 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ 

ʥʘ 231 ʤ2, ʰʪ  

ʂʦʨʤʦʚʘʷ ʤʘʩʩʘ ʩ 231 ʤ2 

ɿʝʣʝʥʘʷ, ʢʛ ʉʫʭʘʷ,  

ʢʛ 

ɺ ʮ/ʛʘ 

ʟʝʣʝʥʘʷ ʩʫʭʘʷ ʩʝʤʷʥ 

91 327,5 149,5 141,7 64,7 24,8 

 

ʀʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʚ ʯʝʪʳʨʝʭʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ɸtriplex undulata ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʦʚʦʡ ʧʫʩʪʳʥʝ ʂʘʨʥʘʙʯʫʣʴ ʩʬʦʨʤʠʨʦʚʘʣ 141,7 ʮ/ʛʘ ʟʝʣʝʥʦʡ, 64, 7 ʮ/ʛʘ ʩʫʭʦʡ 

ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʠ 29,8 ʮ/ʛʘ ʩʝʤʷʥ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʪʘʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʠ ʚ ʦʜʥʦʤ ʚʠʜʝ ʤʝʩʪʥʳʭ ʬʠʪʦʤʝʣʠʦʨʘʥʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʦʡ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʜʝʣʝ ʬʠʪʦʤʝʣʠʦʨʘʮʠʠ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ 

ʋʟʙʝʢʠʩʪʘʥʘ. ʆʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʯʪʦ, ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ 

ʥʘʙʣʶʜʘʣʩʷ ʦʪʧʘʜ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʝʛʦ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ.  

 

ɺʳʚʦʜʳ 

ïɸtriplex undulata ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʬʠʪʦʤʝʣʠʦʨʘʥʪʦʤ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ ʧʫʩʪʳʥʠ ʂʘʨʥʘʙʯʫʣʴ; 

ïɸtriplex undulata ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʢʦʨʤʦʚʦʡ ʠ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: ʫʨʦʞʘʡ ʩʫʭʦʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ð 64,7 ʮ/ʛʘ, ʩʝʤʷʥ ð 29,8ʮ/ʛʘ; 

ïʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ 

ʧʦʝʜʘʝʤʦʩʪʠ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ɸtriplex undulata, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʳʥʥʦ-ʵʬʝʤʝʨʦʚʦʡ ʧʫʩʪʳʥʝ 

ʂʘʨʥʘʙʯʫʣʴ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʠ ʫʜʦʙʨʝʥʠʡ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ɻʷʥʜʞʘïɻʘʟʘʭʩʢʦʡ ʟʦʥʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʨʘʩʪʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʭʦʨʦʰʦ 

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚʘʭ ʩ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʙʣʠʟʢʦʡ ʢ ʥʝʡʪʨʘʣʴʥʦʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚʦ ʚʩʝʤ ʤʠʨʝ ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʩʥʘʷ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʟʜʝʩʴ ʧʦʣʫʯʝʥ ʚ ʚʘʨʠʘʥʪʝ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ 10ʪ/ʛʘ+N90P90K60 57,1 ʮ/ʛʘ, 

ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʣʷʝʪ 24,3 ʮ/ʛʘ ʠʣʠ 74,1%, ʛʜʝ ʧʨʠʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 40ï50% ʦʙʫʩʣʦʚʣʝʥ 

ʠʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ. 

 

Abstract. Resourceïsaving technologies in soil cultivation are one of the most promising 

methods of land use, developed in our time. In this experiment, winter wheat was studied, the yield 

of which was directly related to the cultivation of soil and the application of organic and mineral 

fertilizers. In the complex of agrotechnical measures that contribute to obtaining high yields of food 

grain of winter wheat, fertilizers have a leading role. We, skillfully using fertilizers, tried to 

improve the quality of grain, increasing its protein content, gluten content and technological 

properties. The positive effect of fertilizers on plants of winter wheat is manifested only in well-

cultivated soils with a reaction of the environment close to neutral. The article presents the results 

of research on the influence of soil cultivation and fertilizers on the yield of winter wheat in the 

GanjaïGazakh region of Azerbaijan. The purpose of our research is to study methods of soil and 

fertilizer cultivation, improvement of soil fertility and winter wheat cultivation technology, which 

ensures higher yield and quality of grain in the GanjaïGazakh zone of Azerbaijan. On the basis of 

these studies found that to obtain a high yield and quality of winter wheat and soil fertility 

restoration of the grain on a grayïbrown longïirrigated soils of this area, we recommend the 

traditional farms (loosening of 20ï22 cm) and minimum tillage, using fertilizer annually normal 

manure 10t/ha+N90P90K60. As a result, production of the two recommended treatments and soil 

cultivation rate of fertilizer, except in 3 years minimum processing necessary to replace traditional. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ, ʪʨʘʜʠʮʠʦʥʥʘʷ, ʤʠʥʠʤʘʣʴʥʘʷ, ʥʘʚʦʟ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ. 
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ɺʚʝʜʝʥʠʝ 

ʄʠʨʦʚʘʷ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚ ʦʙʣʘʩʪʠ ʟʝʤʣʝʜʝʣʠʷ 

ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʵʥʝʨʛʦ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʫʩʣʦʚʠʠ ʚʥʝʜʨʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ, ʟʘʱʠʪʳ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʠ ʜʨʫʛʠʭ ʟʚʝʥʴʝʚ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ [1]. 

ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚ ð ʵʪʦ ʦʜʥʦ ʠʟ ʤʥʦʛʦʦʙʝʱʘʶʱʠʭ 

ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʥʘʰʝ ʚʨʝʤʷ.  

ɺ ʵʪʦʤ ʦʧʳʪʝ ʠʟʫʯʘʣʘʩʴ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʪʦʨʦʡ ʙʳʣʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ 

ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʠ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ.  

ɺ ʢʦʤʧʣʝʢʩʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʫʜʦʙʨʝʥʠʷʤ ʧʨʠʥʘʜʣʝʞʠʪ 

ʚʝʜʫʱʘʷ ʨʦʣʴ.  

ʄʳ, ʫʤʝʣʦ ʠʩʧʦʣʴʟʫʷ ʫʜʦʙʨʝʥʠʷ, ʧʦʩʪʘʨʘʣʠʩʴ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, ʧʦʚʳʰʘʷ ʝʛʦ 

ʙʝʣʢʦʚʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

 

ʎʝʣʴ ʁʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ 

ʫʜʦʙʨʝʥʠʡ, ʫʣʫʯʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʚ ɻʷʥʜʞʘïɻʘʟʘʭʩʢʦʡ ʟʦʥʝ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʘ ʩʝʨʦï

ʢʦʨʠʯʥʝʚʳʭ ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ ʜʘʥʥʦʡ ʟʦʥʳ, ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʘʷ (ʨʳʭʣʝʥʠʷ 20ï22 ʩʤ) ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ, ʠʩʧʦʣʴʟʫʷ ʫʜʦʙʨʝʥʠʷ 

ʝʞʝʛʦʜʥʦ ʚ ʥʦʨʤʝ ʥʘʚʦʟ 10ʪ/ʛʘ+N90P90ʂ60. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʦʙʘ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚ ʠ ʥʦʨʤʘ ʫʜʦʙʨʝʥʠʡ, ʢʨʦʤʝ ʪʦʛʦ ʯʝʨʝʟ 3 ʛʦʜʘ ʤʠʥʠʤʘʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʥʘʜʦ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ. 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ð ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ɺ 

2015 ʛʦʜʫ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʠʣʘ 539679 

ʛʘ, ʦʙʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ 1687681 ʪʦʥ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 31,3 ʮ/ʛʘ.  

ɺ ɻʷʥʜʞʘïɻʘʟʘʭʩʢʦʡ ʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 48887 ʛʘ, 154236 ʪʦʥ ʠ 31,6 ʮ/ʛʘ ʠ ʤʝʩʪʦ 

ʧʨʦʚʦʜʠʤʦʡ ʦʧʳʪʘ ʉʘʤʫʭʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4784 ʛʘ, 15773 ʪʦʥ ʠ 33,0 ʮ/ʛʘ (1).  

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ð ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ, ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɽʝ ʮʝʥʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʝʨʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʘ ʠ ʫʛʣʝʚʦʜʦʚ, ʥʘʨʷʜʫ ʩ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝʡ ʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʭʣʝʙʦʧʝʯʝʥʠʠ, 

ʤʘʢʘʨʦʥʥʦʡ, ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [2]. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʩʥʦʚʥʫʶ, 

ʧʨʝʜʧʦʩʝʚʥʫʶ ʠ ʧʦʩʣʝʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʅʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 40% 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 25% ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ [3].  
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ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʚʣʘʛʠ ʚ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ, ʤʦʙʠʣʠʟʘʮʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʵʬʬʝʢʪʠʚʥʫʶ ʙʦʨʴʙʫ ʩ 

ʩʦʨʥʷʢʘʤʠ, ʙʦʣʝʟʥʷʤʠ, ʚʨʝʜʠʪʝʣʷʤʠ, ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ [4]. 

ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʚ ʟʝʤʣʝʜʝʣʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʰʥʠ [5].  

ʇʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʩʝʚʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʄʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦ ʚʩʝʤ ʤʠʨʝ ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʩʥʘʷ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ.  

ʇʨʠʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 40ï50% ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ [6]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʜʝʣʠʷ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʯʠʪʘʝʪʩʷ ʝʝ ʤʠʥʠʤʠʘʣʠʟʘʮʠʷ ï 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʠ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ, ʩʦʚʤʝʱʝʥʠʷ ʨʷʜʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʘʛʨʝʛʘʪʘ ʧʦ ʧʦʣʶ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡ [7].  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʢ ʥʠʢʦʛʜʘ ʦʩʪʨʦ ʩʪʦʷʪ ʚʦʧʨʦʩʳ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʝʡʰʠʭ ʤʘʣʦʟʘʪʨʘʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ.  

ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 50% ʟʘʪʨʘʪ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʚ ʚʠʜʝ ʚʩʧʘʰʢʠ ʥʘ ʛʣʫʙʠʥʫ 20ï22 ʩʤ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʤʝʣʢʠʭ ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʠ ʦʯʝʥʴ ʤʘʣʦ ʜʘʥʥʳʭ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʚʩʝ ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ [8ï9].  

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 2012ï2015 ʛʦʜʫ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʅʀʀ ʍʣʦʧʢʦʚʦʜʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʟʘʧʘʜʥʦʡ ʟʦʥʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʜʚʫʭʬʘʢʪʦʨʥʘʷ (2ʭ4) ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ.  

ʌʘʢʪʦʨ ʘ: ʆʙʨʘʙʦʪʢʘ ʧʦʯʚ.  

1) ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʨʳʭʣʝʥʠʝ 20ï22 ʩʤ), 

2) ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (10ï12 ʩʤ ʯʠʟʝʣʴ).  

ʌʘʢʪʦʨ ʙ: ɼʦʟʳ ʫʜʦʙʨʝʥʠʡ: 

1) ɹʝʟ ʫʜʦʙʨʝʥʠʷ;  

2) ʅʘʚʦʟ 10ʪ/ʛʘ+N60P60K30;  

3) ʅʘʚʦʟ 10ʪ/ʛʘ+N90P90K60;  

4) ʅʘʚʦʟ 10ʪ/ʛʘ+N120P120K90.  

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʳʣ ʭʣʦʧʦʢ.  

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʢʘʨʙʦʥʘʪʥʘʷ, ʜʘʚʥʦ ʦʨʦʰʘʝʤʘʷ, ʩʝʨʦïʢʦʨʠʯʥʝʚʘʷ, ʣʝʛʢʦ 

ʩʫʛʣʠʥʠʩʪʘʷ.  

ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʚ ʤʝʪʨʦʚʦʤ ʛʦʨʠʟʦʥʪʝ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʛʨʘʜʘʮʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʠ 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

135 

 

 

 

 

 

 

 

ʧʦʯʚʳ ʤʘʣʦ ʦʙʝʩʧʝʯʝʥʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ.  

ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ) ʚ ʩʣʦʝ 0ï30 ʠ 60ï100 ʩʤ, 2,15ï0,85%, 

ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ (ʧʦ ʂ. ɽ. ɻʠʥʟʙʫʨʛʫ) ʠ ʢʘʣʠʷ (ʧʦ ʉʤʠʪʫ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ 

0,15ï0,06%; 0,13ï0,07% ʠ 2,39ï1,51%, ʧʦʛʣʦʱʝʥʥʦʛʦ ʘʤʤʠʘʢʘ (ʧʦ ʂʦʥʝʚʫ) 18,0ï6,5 ʤʛ/ʢʛ, 

ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ (ʧʦ ɻʨʘʥʜʚʘʣʴïʃʷʞʫ) 9,7ï2,6 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (ʧʦ ʄʘʯʠʛʠʥʫ) 

15,8ï4,5 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʧʦ ʇʨʦʪʘʩʦʚʫ) 263,5ï105,3 ʤʛ/ʢʛ, ʨʅ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 7,8ï

8,4 (ʚ ʧʦʪʝʥʮʠʦʤʝʪʨʝ). ɸ ʪʘʢʞʝ ʠʟʫʯʝʥʳ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. 

 ʆʧʳʪʥʳʝ ʧʦʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʫʤʤʦʡ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʜʦʩʪʠʛʘʶʱʠʭ ʚ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ 29,8 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ.  

ʉ ʛʣʫʙʠʥʦʡ ʦʥʘ ʩʥʠʞʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʫʤʘ ʚ ʩʣʦʝ 60ï100 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 21,1 ʤʛ-

ʵʢʚ/100 ʛ ʧʦʯʚʳ.  

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,19ï1,31 ʛ/ʩʤ3.  

ɸʛʨʦʪʝʭʥʠʢʘ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çɻʦʙʫʩʪʘʥè ʪʨʘʜʠʮʠʦʥʥʘ ʜʣʷ ʟʦʥʳ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 56 ʤ2, ʫʯʝʪʥʘʷ 50,4 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʜʝʣʷʥʦʢ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ɽʞʝʛʦʜʥʦ ʥʘʚʦʟ, ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ ʚʥʦʩʠʣʠ ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ, 

ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʨʠʤʝʥʷʣʠ ʚʝʩʥʦʡ 2 ʨʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʦʨʤʢʠ.  

ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ (2) ʩʧʦʩʦʙʦʤ ʛʨʝʙʥʝʚʦʛʦ ʧʦʩʝʚʘ ʧʨʠ 

ʥʦʨʤʝ 200 ʢʛ/ʛʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʘʟʦʪʥʦïʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ, 

ʬʦʩʬʦʨʥʦïʧʨʦʩʪʦʡ ʩʫʧʝʨʬʦʩʬʘʪ, ʢʘʣʠʡʥʦïʩʫʣʬʘʪʥʳʡ ʢʘʣʠʡ.   

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʙʦʨ ʟʝʨʥʘ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʙʝʟ ʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣ 32,8 ʮ/ʛʘ (ʈʠʩʫʥʦʢ 1).  

ɺ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10 ʪ/ʛʘ+N60P60K30 ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 40,1 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ 7,3 ʮ/ʛʘ ʠʣʠ 

22,3%.  

ʉʘʤʳʡ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡ ʟʝʨʥʦ ʧʦʣʫʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10ʪ/ʛʘ+N90P90K60 57,1 ʮ/ʛʘ, 

ʧʨʠʙʘʚʢʘ 24,3 ʮ/ʛʘ ʠʣʠ 74,1%. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʬʦʥʘʭ ʥʘʚʦʟʘ (N120P120K90) ʩʙʦʨ ʟʝʨʥʘ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 50,0 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ 

ʩʦʩʪʘʚʠʣʘ 17,2 ʮ/ʛʘ (52,4%) ʟʝʨʥʘ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʘ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ: ʈ=1,38ï

2,47%; ɽ=0,58ï1,16 ʮ/ʛʘ.  

ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʙʦʨ ʟʝʨʥʘ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʙʝʟʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣ 30,6 ʮ/ʛʘ (ʈʠʩʫʥʦʢ 2).  

ɺ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10 ʪ/ʛʘ+N60P60K30 ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 37,0 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ 6,4 ʮ/ʛʘ ʠʣʠ 

21,0%.  

ʉʘʤʳʡ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡ ʟʝʨʥʦ ʧʦʣʫʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10 ʪ/ʛʘ+N90P90K60 53,4 ʮ/ʛʘ, 

ʧʨʠʙʘʚʢʘ 22,8 ʮ/ʛʘ ʠʣʠ 74,5%. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʬʦʥʘʭ ʥʘʚʦʟʘ (N120P120K90) ʩʙʦʨ ʟʝʨʥʘ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 47,2 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ 

ʩʦʩʪʘʚʠʣʘ 16,6 ʮ/ʛʘ (54,3%) ʟʝʨʥʘ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʘ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ: ʈ=1,83ï

2,50%; ɽ=0,75ï1,06 ʮ/ʛʘ.  
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E = 0,58ï1,16 ʮ/ʛa 

P = 1,38ï2,47% 

ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ  

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (ʟʘ 3 ʛʦʜʘ) 

 

 
 

E = 0,75ï1,06 ʮ/ʛa 

P = 1,83ï2,50% 

ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ  

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (ʟʘ 3 ʛʦʜʘ) 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʥʘ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʭ ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ ʜʘʥʥʦʡ ʟʦʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʪʨʘʜʠʮʠʦʥʥʘʷ (ʨʳʭʣʝʥʠʝ 20ï22 ʩʤ) ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ, 
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ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʨʝʥʠʡ ʝʞʝʛʦʜʥʦ ʚ ʥʦʨʤʝ ʥʘʚʦʟ 10ʪ/ʛʘ+N90P90ʂ60 ʢʛ/ʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʦʙʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚ ʠ ʥʦʨʤʘ ʫʜʦʙʨʝʥʠʡ, ʢʨʦʤʝ 

ʪʦʛʦ ʯʝʨʝʟ 3 ʛʦʜʘ ʤʠʥʠʤʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘʜʦ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʇʈɽʇɸʈɸʊɸ çʊɸʁʌʋʅ ʇʃʖʉè 

ʇʈʆʊʀɺ ʉʆʉʋʑʀʍ ɺʈɽɼʀʊɽʃɽʁ ʍɺʆʁʅʓʍ ɼɽʈɽɺʔɽɺ 

 

PROSPECTS OF APPLICATION  PREPARATION  THE TYPHOON PLUS 

AGAINST SUCKING WRECKERS CONIFEROUS TREES  

 

Éʅʘʬʘʩʦʚ ɿ. ʅ. 

ʋʟʙʝʢʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

 ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ,  

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, Nafasov85@mail.ru 

ÉNafasov Z. 

Uzbek Scientific research institute of plants protection,  

Tashkent, Uzbekistan, Nafasov85@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʚʥʝʰʥʝʤ ʦʙʣʠʢʝ ʛʦʨʦʜʦʚ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʢʚʝʨʳ ʠ ʜʨʫʛʠʝ 

ʥʘʩʘʞʜʝʥʠʷ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ. ʇʦʤʠʤʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʵʪʠ ʥʘʩʘʞʜʝʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʘʭ, ʦʯʠʱʘʷ ʘʪʤʦʩʬʝʨʫ ʦʪ 

ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʚʚʠʜʫ ʨʘʩʪʫʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ 

ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ. 

ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʊʘʡʬʫʥ ʧʣʶʩ ʧʨʦʪʠʚ ʪʣʝʡ ʥʘ 

ʩʦʩʥʝ, ʤʦʞʞʝʚʝʣʴʥʠʢʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ. 

 

Abstract. On external shape of cities squares and other plantings of coniferous trees have great 

value. Besides aesthetic value these plantings favorably influence ecological conditions in cities, 

clearing atmosphere of harmful impurity in view of growing population and cars. Proceeding from 

it, in article questions of working out of measures of struggle against wreckers of coniferous trees 

are considered. Are thus defined biological efficiency of a preparation the Typhoon plus against 

plant louses on a pine, mealybugs on a juniper. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʚʦʡʥʳʝ ʜʝʨʝʚʴʷ, ʩʦʩʥʘ, ʤʦʞʞʝʚʝʣʴʥʠʢ, ʪʣʠ, ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʝʧʘʨʘʪ, ʊʘʡʬʫʥ ʧʣʶʩ. 

 

Keywords: coniferous trees, pine, juniper, plant louses, mealybugs, juniper., biological 

efficiency, a preparation, the Typhoon plus. 
 

ɺ ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʝʨʝʚʴʷ ʟʘʱʠʱʘʶʪ ʦʪ ʞʘʨʳ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʚʩʝ ʙʦʣʴʰʝ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʨʢʦʚ ʠ 

ʦʟʝʣʝʥʝʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʚʘʰʣʘ ʚ 

ʥʘʮʠʦʥʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʆʜʥʘʢʦ ʵʪʦ ʚʣʝʯʝʪ ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ 

ʟʘʱʠʪʳ ʵʪʠʭ ʢʫʣʴʪʫʨ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʜʨʝʚʝʩʥʳʤ 

ʢʫʣʴʪʫʨʘʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʝʡ ʩʪʘʮʠʝʡ ʦʙʠʪʘʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʄʝʨʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ʪʘʢ ʞʝ ʦʩʣʦʞʥʝʥʳ ʠ ʪʝʤ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʘʭ ʥʝ 

ʜʦʧʫʩʪʠʤʦ. 
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ʇʦʵʪʦʤʫ ʟʘʱʠʪʘ ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ ʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʪʴʩʷ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʩ ʫʛʣʫʙʣʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʙʠʦʣʦʛʠʠ, ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʘʩʩʦʚʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ 

ʥʘʩʘʞʜʝʥʠʡ. ɼʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʚʳʷʚʣʝʥʠʷ ʠ 

ʫʯʝʪʘ ʦʯʘʛʦʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, ʧʨʦʛʥʦʟʘ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʘ 

ʙʦʨʴʙʘ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢʘʢ ʧʨʠʯʠʥʦʡ ʦʩʣʘʙʣʝʥʠʷ ʠ 

ʛʠʙʝʣʠ ʣʝʩʦʚ, ʟʘʱʠʪʳ ʣʝʩʦʚ ʦʪ ʧʦʪʨʘʚ ʜʠʢʠʤʠ ʠ ʜʦʤʘʰʥʠʤʠ ʞʠʚʦʪʥʳʤʠ  ʠ ʧʦʚʨʝʞʜʝʥʠʡ 

ʤʳʰʝʚʠʜʥʳʤʠ ʛʨʳʟʫʥʘʤʠ [1]. ʕʪʠ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ ʩʪʘʣʠ ʧʦʚʦʜʦʤ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ 

ʂʠʦʪʩʢʠʭ ʩʦʛʣʘʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʩʝʡ ʧʣʘʥʝʪʳ [2]. 

 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʮʚʝʪʦʚʦʜʩʪʚʫ ʠ ʜʝʢʦʨʘʪʠʚʥʦʤʫ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ ʥʘʥʦʩʷʪ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʥʝʤʘʪʦʜʳ, ʩʣʠʟʥʠ, ʢʣʝʱʠ ʠ ʥʘʩʝʢʦʤʳʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥʠ ʧʦʚʨʝʞʜʘʶʪ, ʦʥʠ 

ʝʝɦ ʷʚʣʷʶʪʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʡ [3]. ʃʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʪʘʢ ʞʝ ʧʦʚʨʝʞʜʘʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʯʣʝʥʠʩʪʦʥʦʛʠʤʠ, ʛʜʝ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʥʠʤʘʶʪ ʥʘʩʝʢʦʤʳʝ, ʠʟ 

ʧʘʫʢʦʦʙʨʘʟʥʳʭ ʚʨʝʜʷʪ ʢʣʝʱʠ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʚʨʝʜʠʪʝʣʠ ʠʟ ʢʣʘʩʩʘ ʤʥʦʛʦʥʦʞʝʢ (ʢʠʚʩʷʢʠ) 

ʠ ʢʣʘʩʩʘ ʨʘʢʦʦʙʨʘʟʥʳʭ (ʤʦʢʨʠʮʳ). ʉʨʝʜʠ ʧʦʟʚʦʥʦʯʥʳʭ ʠʤʝʝʪʩʷ ʨʷʜ ʚʨʝʜʥʳʭ ʚʠʜʦʚ ʠʟ ʢʣʘʩʩʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʩʦʙʝʥʥʦ ʠʟ ʦʪʨʷʜʘ ʛʨʳʟʫʥʦʚ. ʇʦʯʪʠ ʚʩʝ ʚʠʜʳ ʧʪʠʮ ʧʦʣʝʟʥʳ [4]. 

ɿʘʱʠʪʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʠ ʣʝʢʦʢʫʣʴʪʫʨʥʳʭ 

ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʢ ʚʨʝʜʥʳʤ ʦʨʛʘʥʠʟʤʘʤ, 

ʩʦʟʜʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ 

ʥʘʩʝʢʦʤʳʭ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʦʙʠʪʘʥʠʷ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ [1]. 

 

ɺ ʛʦʨʦʜʘʭ ʟʥʘʯʝʥʠʝ ʟʘʱʠʪʳ ʮʚʝʪʦʯʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʟʝʣʝʥʳʭ ʟʦʥ ʛʦʨʦʜʦʚ. 

ɿʘʱʠʪʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʮʚʝʪʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʦʩʦʙʝʥʥʦ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ 

ʠ ʧʘʨʢʘʭ ʪʦʞʝ ʠʤʝʝʪ ʤʥʦʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ [5]. ɼʝʢʦʨʘʪʠʚʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʝʩʴʤʘ ʩʚʦʝʦʙʨʘʟʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʘʥʪʨʦʧʘʪʦʛʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ. ɺ ʥʠʭ ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ, ʣʘʥʜʰʘʬʪʦʚ 

ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ, ʠʟʤʝʥʝʥʝʥʥʳʭ 

ʫʨʙʘʥʠʟʘʮʠʝʡ ʤʠʢʨʦʫʩʣʦʚʠʷʤʠ ʛʦʨʦʜʦʚ [6]. 

 

ʆʙʲʝʢʪʳ ʠ ʤʘʪʝʨʠʘʣʳ 

ʀʩʧʳʪʘʥʠʷ ʠʥʩʝʢʪʠʮʠʜʘ ʊʘʡʬʫʥ ʧʣʶʩ, 10% WP ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ 

ʧʨʦʚʝʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʂʠʙʨʘʡʩʢʦʛʦ ʨʘʡʦʥʘ. (ʈʝʛʠʩʪʨʘʥʪ ʧʨʝʧʘʨʘʪʘ ð 

OOO ñʊʦʨ Agroïʊrʘdeò, ʋʟʙʝʢʠʩʪʘʥ. ʊʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ ð ʊʘʡʬʫʥ ʧʣʶʩ, 10% WP, 

ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ð ʠʤʠʜʦʢʣʦʧʨʠʜ). ʆʧʳʪʳ ʧʨʦʚʝʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʥʝ ʚʳʰʝ 

20Áʉ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʝ ʙʦʣʝʝ 0,5 ʤ/ʩʝʢ.  

ʀʥʩʝʢʪʠʮʠʜ ʊʘʡʬʫʥ ʧʣʶʩ, 10% WP ʠʩʧʳʪʘʣʠ ʧʨʦʪʠʚ ʢʦʤʧʣʝʢʩʘ ʚʨʝʜʠʪʝʣʝʡ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʵʪʠʤ ʠʥʩʝʢʪʠʮʠʜʦʤ ʧʨʦʪʠʚ ʪʣʝʡ ʥʘ ʩʦʩʥʝ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,6 ʢʛ/ʛʘ ʥʘ 

1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 78,6% (ʊʘʙʣʠʮʘ 1), ʘ ʥʘ 3-ʡ ʜʝʥʴ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 85,9%, ʥʘ 

7-ʡ ʜʝʥʴ ð ʜʦ 88,6%, ʥʘ 14-ʡ ʜʝʥʴ ð ʜʦ 89,8% ʠ 21-ʡ ʜʝʥʴ ð ʜʦ 90,1%. ʇʨʠ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 

0,7 ʢʛ/ʛʘ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 84,9%, ʘ ʥʘ 3-ʡ ʜʝʥʴ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 91,3%, ʥʘ 

7-ʡ ʜʝʥʴ ð ʜʦ 91,6%, ʥʘ 14-ʡ ʜʝʥʴ ð ʜʦ 92,8% ʠ 21-ʡ ʜʝʥʴ ð ʜʦ 93,3% (ʊʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1. 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈɽʇɸʈɸʊɸ ʊɸʁʌʋʅ ʇʃʖʉ  

ʇʈʆʊʀɺ ʊʃɽʁ ʅɸ ʉʆʉʅɽ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ, 13 ʤʘʷ, 2017 ʛ., ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣ., ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ. 

ɺʘʨʠʘʥʪʳ ʅʦʨʤʘ 
ʨʘʩʭʦʜʘ 

ʧʨʝʧʘʨʘʪʦʚ 
ʢʛ/ʛʘ 

ʏʠʩʣʝʥʥʦʩʪʴ ʯʝʨʚʝʮʦʚ ʥʘ 10 ʩʤ ʧʦʙʝʛʘ, ʵʢʟ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʜʝʥʴ: 

%% 
ɼʦ 

ʦʙʨʘʙʦʪʢʠ 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʜʝʥʴ: 

1 3 7 14 21 1 3 7 14 21 

ʊʘʡʬʫʥ ʧʣʶʩ, 

10% WP 
0,6 31,2 6,8 5,7 5,1 5,6 6,2 78,6 85,2 88,6 89,8 90,1 

ʊʘʡʬʫʥ ʧʣʶʩ, 

10% WP 
0,7 29,8 4,6 3,2 3,6 3,8 4,0 84,9 91,3 91,6 92,8 93,3 

ɹʘʛʠʨʘ, 20% 

ʢ. ʵ. 
0,5 42,8 4,6 3,7 2,2 4,2 5,2 89,6 91,6 94,7 90,9 90,0 

ʂʦʥʪʨʦʣʴ (ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ) 
ð 29,6 30,2 36,5 42,6 52,1 59,4 ð ð ð ð ð 

 

ʕʪʠ ʜʘʥʥʳʝ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʪʘʣʦʥʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʛʜʝ 

ʧʨʠʤʝʥʠʣʠ ʧʨʝʧʘʨʘʪ ɹʘʛʠʨʘ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,5 ʣ/ʛʘ, ʛʜʝ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 89,6%, ʥʘ 3-ʡ ʜʝʥʴ ð 91,6%, ʥʘ 7-ʡ ʜʝʥʴ ð 94,7%, ʥʘ 14-ʡ ʜʝʥʴ ð 90,9% ʠ ʥʘ 21-ʡ 

ʜʝʥʴ ð 90,0% (ʊʘʙʣʠʮʘ 1). ʇʨʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʟʘʱʠʪʫ 

ʩʦʩʝʥ ʦʪ ʪʣʝʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʥʩʝʢʪʠʮʠʜʘ ʊʘʡʬʫʥ ʧʣʶʩ, 10% WP ʚ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 0,7 

ʢʛ/ʛʘ. 

ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʧʨʦʪʠʚ ʯʝʨʚʝʮʦʚ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʧʨʝʧʘʨʘʪʘ ʊʘʡʬʫʥ ʧʣʶʩ, ʚ ʥʦʨʤʝ 

ʨʘʩʭʦʜʘ 0,6 ʢʛ/ʛʘ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 90,1 ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʦʣʴʢʦ 

ʧʦʚʳʰʘʣʘʩʴ, ʜʦ 92,3% ʥʘ 3-ʡ ʜʝʥʴ, ʜʦ 93,4% ʥʘ 7-ʡ ʜʝʥʴ, ʪʦʣʴʢʦ ʥʘʯʠʥʘʷ ʩ 14 ʜʥʷ 

ʬʠʢʩʠʨʦʚʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 93,1% ʠ ʜʦ 91,7% ʥʘ 21-ʡ ʜʝʥʴ. ʇʨʠ ʥʦʨʤʝ 

ʨʘʩʭʦʜʘ 0,7 ʢʛ/ʛʘ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 85,7%, ʘ ʥʘ 3-ʡ ʜʝʥʴ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 

89,1%, ʥʘ 7-ʡ ʜʝʥʴ ð ʜʦ 91,8%, ʥʘ 14-ʡ ʜʝʥʴ ð ʜʦ 93,2% ʠ 21-ʡ ʜʝʥʴ ð ʜʦ 94,3%. 
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ʊʘʙʣʠʮʘ 2. 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈɽʇɸʈɸʊɸ ʊɸʁʌʋʅ ʇʃʖʉ, 10% WP ʇʈʆʊʀɺ 

ʄʆɾɾɽɺɽʃʔʅʀʂʆɺʆɻʆ ʄʋʏʅʀʉʊʆɻʆ ʏɽʈɺɽʎɸ ʅɸ ʄʆɾɾɽɺɽʃʔʅʀʂɽ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ, 13 ʤʘʷ, 2017 ʛ., ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣ., ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ 

ɺʘʨʠʘʥʪʳ ʅʦʨʤʘ 
ʨʘʩʭʦʜʘ 

ʧʨʝʧʘʨʘʪʦʚ 

ʢʛ/ʛʘ 

ʏʠʩʣʝʥʥʦʩʪʴ ʯʝʨʚʝʮʦʚ ʥʘ 10 ʩʤ ʧʦʙʝʛʘ, ʵʢʟ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʜʝʥʴ: % ɼʦ 

ʦʙʨʘʙʦʪʢʠ 
ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʜʝʥʴ: 

1 3 7 14 21 1 3 7 14 21 

ʊʘʡʬʫʥ 

ʧʣʶʩ, 10% 

WP 

0,6 43,2 5,3 4,9 5,2 5,8 6,3 90,1 92,3 93,4 93,1 91,7 

ʊʘʡʬʫʥ 

ʧʣʶʩ, 10% 

WP 

0,7 40,5 6,1 5,0 4,3 4,1 3,8 85,7 89,1 91,8 93,2 94,3 

ɹʘʛʠʨʘ, 

20% ʢ.ʵ. 
0,5 39,5 4,6 3,6 2,8 4,3 5,1 90,6 93,8 96,1 94,4 92,6 

ʂʦʥʪʨʦʣʴ 

(ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ) 

ð 42,1 52,3 62,3 76,3 82,5 73,6 ð ð ð ð ð 

 

ɺ ʵʪʘʣʦʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɹʘʛʠʨʘ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,5 ʣ/ʛʘ, 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʨʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʟʜʝʩʴ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 

90,6%, ʥʘ 3-ʡ ʜʝʥʴ ð 93,8%, ʥʘ 7-ʡ ʜʝʥʴ ð 96,1%, ʥʘ 14-ʡ ʜʝʥʴ ð 94,4% ʠ ʥʘ 21-ʡ ʜʝʥʴ ð 

92,6%. ʇʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʚʠʜʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʊʘʡʬʫʥ ʧʣʶʩ, 10% WP ʚʧʦʣʥʝ ʧʨʠʤʝʥʠʣʠ 

ʧʨʦʪʠʚ ʯʝʨʚʝʮʘ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,7 ʢʛ/ʛʘ (ʊʘʙʣʠʮʘ 2). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʘʨʠʘʥʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʝʝ ʠʩʭʦʜʳ ʠ ʦʩʣʦʞʥʝʥʠʷ ʚ 

ʩʝʪʯʘʪʢʝ ʤʘʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʚʘʨʠʘʥʪʘ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʠ: ʩʪʘʙʠʣʴʥʦʝ; 

ʩʘʤʦʨʘʟʨʝʰʝʥʠʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʣʥʦʡ ʟʘʜʥʝʡ ʦʪʩʣʦʡʢʠ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ; ʧʝʨʝʭʦʜ 

ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʠ ʚ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ɺʄɸ ʩ ʨʘʟʚʠʪʠʝʤ ʪʷʞʝʣʳʭ 

ʤʘʢʫʣʷʨʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

 

Abstract. In the article the peculiarities and variants of the clinical course of asymptomatic 

vitreomacular adhesion are studied. Analyzed possible outcomes and complications of macular 

area. Monitoring of patients allowed us to identify three variants of the clinical course of 

asymptomatic vitreomacular adhesion: stable, camaraderie with the formation of a complete 

posterior vitreous detachment, transition asymptomatic vitreomacular adhesion in symptomatic with 

severe macular complications. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʘʷ ʘʜʛʝʟʠʷ, ʙʝʩʩʠʤʧʪʦʤʥʘʷ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʘʷ ʘʜʛʝʟʠʷ, 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʘʷ ʘʜʛʝʟʠʷ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ.  

 

Keywords: vitreomacular adhesion, asymptomatic vitreomacular adhesion, symptomatic 

vitreomacular adhesion, natural course. 
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ɺʚʝʜʝʥʠʝ 

ɺʠʪʨʝʦʤʘʢʫʣʷʨʥʘʷ ʘʜʛʝʟʠʷ (ɺʄɸ), ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʯʘʩʪʠʯʥʦʡ ʟʘʜʥʝʡ ʦʪʩʣʦʡʢʦʡ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʙʝʩʩʠʤʧʪʦʤʥʦ (ʙɺʄɸ), ʥʝ ʚʳʟʳʚʘʷ ʫ ʧʘʮʠʝʥʪʦʚ ʥʠ 

ʩʥʠʞʝʥʠʷ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ, ʥʠ ʢʘʢʠʭ-ʣʠʙʦ ʞʘʣʦʙ, ʥʠ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩʝʪʯʘʪʢʠ [1]. ʇʨʠ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ ʪʝʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʙɺʄɸ ʚ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ɺʄɸ (ʩɺʄɸ), ʢʦʛʜʘ ʥʘʨʘʩʪʘʶʱʘʷ ʪʨʘʢʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʪʝʢʣʦʚʠʜʥʦʛʦ 

ʪʝʣʘ ʧʨʠʚʦʜʠʪ ʢ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʧʦʜʣʝʞʘʱʝʡ ʩʝʪʯʘʪʢʠ [2ï3]. 

ɿʘʜʥʷʷ ʦʪʩʣʦʡʢʘ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ (ɿʆʉʊ) ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʪʜʝʣʝʥʠʠ ʟʘʜʥʠʭ 

ʢʦʨʪʠʢʘʣʴʥʳʭ ʩʣʦʝʚ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʦʪ ʧʦʜʣʝʞʘʱʝʡ ʩʝʪʯʘʪʢʠ [4ï5]. ʆʩʪʨʦ ʚʦʟʨʘʩʪʥʘʷ 

ɿʆʉʊ ʧʨʦʪʝʢʘʝʪ ʪʦʣʴʢʦ ʥʘ ʬʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪʩʣʦʝʥʠʝ 

ʉʊ ʦʪ ɼɿʅ [6ï7]. ʅʘ ʥʘʯʘʣʴʥʳʭ ʞʝ ʩʪʘʜʠʷʭ ɿʆʉʊ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ, 

ʨʘʩʪʷʛʠʚʘʷʩʴ ʥʘ ʤʝʩʷʮʳ ʠ ʛʦʜʳ. ʇʦ ʜʘʥʥʳʤ Johnson M. [8], ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʠʤ ʧʘʮʠʝʥʪʦʚ ʩ 

1ï2 ʩʪʘʜʠʝʡ ɿʆʉʊ ʬʠʥʘʣʴʥʘʷ ʩʪʘʜʠʷ ɿʆʉʊ ʨʘʟʚʠʣʘʩʴ ʪʦʣʴʢʦ ʯʝʨʝʟ 30 ʤʝʩʷʮʝʚ ʦʪ ʥʘʯʘʣʘ 

ʥʘʙʣʶʜʝʥʠʷ. ʆ ʤʝʜʣʝʥʥʦʤ ʪʝʯʝʥʠʠ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʡ ɿʆʉʊ ʦʪʤʝʯʝʥʦ ʠ ʚ ʨʘʙʦʪʝ Niwa H. [9], 

ʛʜʝ ʫʢʘʟʘʥʦ ʯʪʦ ʜʘʞʝ ʧʝʨʝʭʦʜ 1 ʩʪʘʜʠʠ ɿʆʉʊ ʚʦ 2-ʶ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʣʝʪ. 

ʂʣʠʥʠʯʝʩʢʠ ʟʘʜʥʷʷ ʦʪʩʣʦʡʢʘ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʧʨʦʷʚʣʷʝʪʩʷ ʦʧʪʠʯʝʩʢʠʤʠ 

ʬʝʥʦʤʝʥʘʤʠ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʞʘʣʦʙʘʤʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʦʱʫʱʝʥʠʝ ʧʣʘʚʘʶʱʠʭ ʧʦʤʫʪʥʝʥʠʡ 

ʧʝʨʝʜ ʛʣʘʟʦʤ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʪʘʪʦʯʥʳʤ 

ʢʦʥʪʘʢʪʦʤ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʩ ʩʝʪʯʘʪʢʦʡ [10ï13].  

ɿʘʜʥʷʷ ʦʪʩʣʦʡʢʘ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ 

ʚʠʪʨʝʦʨʝʪʠʥʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʇʦʣʥʦʝ ʦʪʩʣʦʝʥʠʝ ɿɻʄ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʟʳʚʘʝʪ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʧʦʜʣʝʞʘʱʝʡ ʩʝʪʯʘʪʢʝ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʢʣʠʥʠʯʝʩʢʠʭ 

ʬʦʨʤ ʝʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ɿʆʉʊ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʪʝʯʝʥʠʷ ʙʝʩʩʠʤʧʪʦʤʥʦʡ 

ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʣʠʥʠʢʦïʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʪʯʘʪʢʠ ʫ 110 

ʧʘʮʠʝʥʪʦʚ (110 ʛʣʘʟ) ʩ ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʝʡ (ʙɺʄɸ). ɼʘʥʥʫʶ ʛʨʫʧʧʫ 

ʩʦʩʪʘʚʠʣʠ ʧʘʮʠʝʥʪʳ ʩ ʚʳʩʦʢʦʡ ʦʩʪʨʦʪʦʡ ʟʨʝʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʞʘʣʦʙ. ʅʘ 

ʦʧʪʠʯʝʩʢʠʭ ʢʦʛʝʨʝʥʪʥʳʭ ʪʦʤʦʛʨʘʤʤʘʭ ʫ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʥʘʨʷʜʫ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʤ 

ʦʪʩʣʦʝʥʠʝʤ ʟʘʜʥʝʛʦ ʛʠʘʣʦʠʜʘ, ʩʦʭʨʘʥʷʣʠʩʴ ʫʯʘʩʪʢʠ ʩʨʘʱʝʥʠʷ ʟʘʜʥʝʡ ʛʠʘʣʦʠʜʥʦʡ ʤʝʤʙʨʘʥʳ ʩ 

ʩʝʪʯʘʪʢʦʡ ʚ ʧʨʦʝʢʮʠʠ ʤʘʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʯʝʤ ʪʘʢʠʝ ʩʨʘʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ ʣʦʢʘʣʴʥʳʭ ʚ ʬʦʚʝʦʣʷʨʥʦʡ ʦʙʣʘʩʪʠ (ʚʠʪʨʝʦʬʦʚʝʦʣʷʨʥʘʷ ʘʜʛʝʟʠʷ) ʜʦ ʙʦʣʝʝ 

ʠhʨʦʢʠʭ ʫʯʘʩʪʢʦʚ, ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʤʘʢʫʣʷʨʥʫʶ ʦʙʣʘʩʪʴ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ, ʙʳʣʦ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʆʂʊ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʢʘʢʠʭ-ʣʠʙʦ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʪʯʘʪʢʠ, ʪʘʢ ʠ ʚ ʝʝ ʪʦʣʱʝ (ʩʦʭʨʘʥʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ 

ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʤʘʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ), ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʚ ʦʜʥʫ ʛʨʫʧʧʫ ʠ 

ʪʨʘʢʪʦʚʘʪʴ ʪʘʢʦʝ ʢʣʠʥʠʢʦïʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʢ ʙʝʩʩʠʤʧʪʦʤʥʫʶ 

ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʫʶ ʘʜʛʝʟʠʶ (ʙɺʄɸ). 

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ, ʦʙʲʝʤʘ ʩʝʪʯʘʪʢʠ ʚ ʤʘʢʫʣʷʨʥʦʡ 

ʟʦʥʝ (ʚ ʤʤį), ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʣʱʠʥʳ ʩʝʪʯʘʪʢʠ (ʚ ʤʢʤ) ʠ ʜʠʥʘʤʠʢʠ ʝʝ ʠʟʤʝʥʝʥʠʡ. 
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ʈʝʟʫʣʴʪʘʪʳ 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 110 ʧʘʮʠʝʥʪʘʤʠ ʚ ʩʨʦʢʠ ʦʪ 6 ʤʝʩ ʜʦ 3 ʣʝʪ, ʧʦʢʘʟʘʣʦ 

ʨʘʟʣʠʯʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʙɺʄɸ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʥʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 3 ʧʦʜʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʯʝʥʠʷ ʙɺʄɸ: 

1 ʧʦʜʛʨʫʧʧʘ ð 95 ʧʘʮʠʝʥʪʦʚ (95 ʛʣʘʟ), ʫ ʢʦʪʦʨʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʝʥʠʡ ɺʄɸ ʦʩʪʘʚʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦʡ 

2 ʧʦʜʛʨʫʧʧʘ ð 9 ʧʘʮʠʝʥʪʦʚ (9 ʛʣʘʟ). ɺ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʵʪʦʡ ʧʦʜʛʨʫʧʧʳ 

ʦʪʤʝʯʝʥʦ ʩʧʦʥʪʘʥʥʦʝ ʦʪʩʣʦʝʥʠʝ ʟʘʜʥʝʛʦ ʛʠʘʣʦʠʜʘ ʦʪ ʩʝʪʯʘʪʢʠ ʚ  ʤʘʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠ 

ʵʪʦʤ ʤʘʢʫʣʷʨʥʳʡ ʧʨʦʬʠʣʴ ʦʩʪʘʚʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ.  

3 ʧʦʜʛʨʫʧʧʘ ð 6 ʧʘʮʠʝʥʪʦʚ (6 ʛʣʘʟ). ɺ ʧʝʨʠʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ 

ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʦʰʝʣ ʧʝʨʝʭʦʜ ʙɺʄɸ ʚ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ɺʄɸ, ʚʳʨʘʟʠʚʰʫʶʩʷ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʚ ʢʦʥʢʨʝʪʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ. ʋ ʧʷʪʠ ʧʘʮʠʝʥʪʦʚ ʥʘʨʘʩʪʘʶʱʘʷ ʪʨʘʢʮʠʷ 

ʧʨʠʚʝʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʥʦʛʦ ʩʢʚʦʟʥʦʛʦ ʤʘʢʫʣʷʨʥʦʛʦ ʨʘʟʨʳʚʘ, ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ  ʢ 

ʣʘʤʝʣʣʷʨʥʦʤʫ ʤʘʢʫʣʷʨʥʦʤʫ ʨʘʟʨʳʚʫ ʩ ʨʝʟʢʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʤʘʢʫʣʷʨʥʦʛʦ 

ʧʨʦʬʠʣʷ. ʊʘʢʦʝ ʪʝʯʝʥʠʝ ɺʄɸ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʧʝʨʝʚʝʩʪʠ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʠʟ ʛʨʫʧʧʳ ʙɺʄɸ ʚ ʛʨʫʧʧʫ ʧʘʮʠʝʥʪʦʚ ʩ  ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ 

ʘʜʛʝʟʠʝʡ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ.  

ʂʣʠʥʠʢʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʝʪʯʘʪʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʳ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ ʦʪ 0,9 ʜʦ 1,0 ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʘʥʥʳʤʠ ʧʘʮʠʝʥʪʘʤʠ 

ʦʩʪʘʚʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦʧʪʠʯʝʩʢʦʡ ʢʦʛʝʨʝʥʪʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚ ʵʪʦʡ 

ʧʦʜʛʨʫʧʧʝ ʧʦʢʘʟʘʣ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʥʘʨʘʩʪʘʥʠʷ ʪʨʘʢʮʠʠ 

ʩʦ ʩʪʦʨʦʥʳ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʘʜʛʝʟʠʠ ʤʝʞʜʫ 

ʩʪʝʢʣʦʚʠʜʥʳʤ ʪʝʣʦʤ ʠ ʩʝʪʯʘʪʢʦʡ, ð ʫʛʦʣ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʩʪʘʚʘʣʩʷ ʦʩʪʨʳʤ (ʤʝʥʴʰʝ 45 

ʛʨʘʜʫʩʦʚ). ʂʦʥʬʠʛʫʨʘʮʠʷ ʤʘʢʫʣʷʨʥʦʛʦ ʧʨʦʬʠʣʷ ʦʩʪʘʚʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦʡ, ʦʙʲʝʤ ʩʝʪʯʘʪʢʠ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 8,71Ñ1,12 ʤʤį, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ, ʠ ʥʝ ʠʟʤʝʥʷʣʩʷ. ʎʝʥʪʨʘʣʴʥʘʷ 

ʪʦʣʱʠʥʘ ʩʝʪʯʘʪʢʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 250 +/ī 53 ʤʢʤ ʠ ʜʠʥʘʤʠʢʘ ʝʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʘʥʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʆʂʊ 

ʩʝʪʯʘʪʢʠ ʫ ʥʠʭ ʦʩʪʘʚʘʣʠʩʴ ʩʪʘʙʠʣʴʥʳʤʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʟʨʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʘʥʘʪʦʤʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ 1 ʧʦʜʛʨʫʧʧʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙɺʄɸ ʤʦʞʝʪ 

ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʥʝ ʚʳʟʳʚʘʪʴ ʥʠʢʘʢʠʭ ʘʥʘʪʦʤʦï

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ɺʦ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʝ ð 9 ʧʘʮʠʝʥʪʦʚ (9 ʛʣʘʟ), ʚʦ ʚʨʝʤʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʩʨʦʢʠ ʦʪ 8 ʤʝʩ. ʜʦ 1.5 ʣʝʪ ʫ ʚʩʝʭ ʧʨʦʠʟʦʰʣʦ ʩʧʦʥʪʘʥʥʦʝ ʧʦʣʥʦʝ ʦʪʩʣʦʝʥʠʝ ɿɻʄ ʦʪ ʩʝʪʯʘʪʢʠ ʚ 

ʤʘʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ (0,8ï1,0) ʧʦʢʘʟʘʣʦ ʝʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ 

ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ 3 ʧʘʮʠʝʥʪʘ ʦʪʤʝʯʘʣʠ ʚʨʝʤʝʥʥʳʡ ʜʠʩʢʦʤʬʦʨʪ, 

ʩʫʙʲʝʢʪʠʚʥʦʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʫʭʫʜʰʝʥʠʝ ʟʨʝʥʠʷ ʠ ʤʝʪʘʤʦʨʬʦʧʩʠʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦ ʚʳʩʦʢʦʡ 

ʦʩʪʨʦʪʝ ʟʨʝʥʠʷ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦʧʪʠʯʝʩʢʦʡ ʢʦʛʝʨʝʥʪʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚ ʵʪʦʡ ʧʦʜʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʧʦʢʘʟʘʣ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʩʦ ʩʪʦʨʦʥʳ ɿɻʄ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 

ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʳʭ ʩʨʘʱʝʥʠʡ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʫʤʝʥʴʰʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʩʨʘʱʝʥʠʷ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʩ ʩʝʪʯʘʪʢʦʡ, ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʘʜʛʝʟʠʠ ʤʝʞʜʫ ʩʪʝʢʣʦʚʠʜʥʳʤ 

ʪʝʣʦʤ ʠ ʩʝʪʯʘʪʢʦʡ, ʠ ʪʝʥʜʝʥʮʝʡ ʧʝʨʝʭʦʜʘ ʝʛʦ ʦʪ ʦʩʪʨʦʛʦ ʢ ʧʨʷʤʦʤʫ ʫʛʣʫ. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ɿɻʄ ʩʦ ʩʪʦʨʦʥʳ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʛʦ ʩʨʘʱʝʥʠʷ, ʪʦʣʱʠʥʘ 

ʤʘʢʫʣʷʨʥʦʡ ʩʝʪʯʘʪʢʠ, ʝʝ ʧʨʦʬʠʣʴ, ʘ ʪʘʢʞʝ ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʥʝ ʠʟʤʝʥʷʣʠʩʴ. ɼʘʣʴʥʝʡʰʝʝ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʧʦʢʘʟʘʣʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʤʘʢʫʣʷʨʥʦʛʦ ʧʨʦʬʠʣʷ. ʆʙʲʝʤ ʩʝʪʯʘʪʢʠ ʚ 
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ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 8,59Ñ1,16 ʤʤį, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ, ʠ ʥʝ ʠʟʤʝʥʷʣʩʷ. ʎʝʥʪʨʘʣʴʥʘʷ 

ʪʦʣʱʠʥʘ ʩʝʪʯʘʪʢʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 243 +/ī 44 ʤʢʤ ʠ ʜʠʥʘʤʠʢʘ ʝʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʡ ʧʦʜʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙɺʄɸ ʚ 8% 

ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʩʘʤʦʨʘʟʨʝʰʘʪʴʩʷ ʩ ʧʦʣʥʳʤ ʦʪʩʣʦʝʥʠʝʤ ɿɻʄ ʦʪ ʩʝʪʯʘʪʢʠ ʚ ʤʘʢʫʣʷʨʥʦʡ 

ʦʙʣʘʩʪʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʘʢʦʝ ʪʝʯʝʥʠʝ ʙɺʄɸ,  ʥʦʩʠʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʪʘʙʠʣʴʥʦ.   

ɼʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʪʨʝʪʴʝʡ ʧʦʜʛʨʫʧʧʳ (6 ʧʘʮʠʝʥʪʦʚ, 6 ʛʣʘʟ, 

(5,5%) ʧʦʢʘʟʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʙɺʄɸ. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʚ ʜʘʥʥʦʡ ʧʦʜʛʨʫʧʧʝ 

ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʩ 0,98 +/ī 0,02 ʜʦ 0,24 +/ī 0,02 (p<0,05). ʇʘʮʠʝʥʪʳ 

ʩʫʙʲʝʢʪʠʚʥʦ ʦʪʤʝʯʘʣʠ ʩʥʠʞʝʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ, ʧʦʷʚʣʝʥʠʝ ʤʝʪʘʤʦʨʬʦʧʩʠʡ, ʚʳʧʘʜʝʥʠʝ 

ʫʯʘʩʪʢʦʚ ʧʦʣʝʡ ʟʨʝʥʠʷ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦʧʪʠʯʝʩʢʦʡ ʢʦʛʝʨʝʥʪʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚ ʵʪʦʡ 

ʧʦʜʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʨʘʩʪʘʶʱʘʷ ʪʨʘʢʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ɿɻʄ ʧʨʠʚʝʣʘ ʫ ʧʷʪʠ 

ʧʘʮʠʝʥʪʦʚ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʥʦʛʦ ʩʢʚʦʟʥʦʛʦ ʤʘʢʫʣʷʨʥʦʛʦ ʨʘʟʨʳʚʘ, ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ð ʢ 

ʣʘʤʝʣʣʷʨʥʦʤʫ ʤʘʢʫʣʷʨʥʦʤʫ ʨʘʟʨʳʚʫ ʩ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʤʘʢʫʣʷʨʥʦʛʦ ʧʨʦʬʠʣʷ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ. 

ʊʘʢʦʝ ʪʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʪʷʞʝʣʳʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʙɺʄɸ 

ʚ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʫʶ ʘʜʛʝʟʠʶ (ʩɺʄɸ) ʩʦʧʨʦʚʦʞʜʘʶʱʫʶʩʷ ʨʘʟʚʠʪʠʝʤ 

ʪʷʞʝʣʳʭ ʤʘʢʫʣʷʨʥʳʭ ʦʩʣʦʞʥʝʥʠʡ.  

 

ʆʙʩʫʞʜʝʥʠʝ 

ʏʘʩʪʦʪʘ ʦʪʩʣʦʡʢʠ ɿɻʄ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʦʟʨʘʩʪʦʤ: ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʝʝ 

ʯʘʩʪʦʪʘ ʜʦʩʪʠʛʘʝʪ 53% ʫ ʣʶʜʝʡ ʩʪʘʨʰʝ 50 ʣʝʪ ʠ 65% ʫ ʣʶʜʝʡ ʚ ʚʦʟʨʘʩʪʝ ʙʦʣʝʝ 65 ʣʝʪ [14]. ʋ 

ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʞʝ 50 ʣʝʪ ɿʆʉʊ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ [15]. ɺ ʨʘʙʦʪʝ Foos R. 

[16] ʧʦʢʘʟʘʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʩʠʥʭʠʟʠʩʘ ʠ ɿʆʉʊ: ʧʨʠ ʩʞʠʞʝʥʠʠ ʉʊ ʥʘ 

ʙʦʣʝʝ ʯʝʤ 50% ʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ɿʆʉʊ. ʂʨʦʤʝ ʪʦʛʦ,ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ɿʆʉʊ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʞʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʤʦʣʦʞʝ 50 ʣʝʪ (10%), ʯʘʱʝ ð ʫ 

ʧʘʮʠʝʥʪʦʚ, ʩʪʘʨʰʝ 70 ʣʝʪ ð 63%. ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ɿʆʉʊ ʷʚʣʷʝʪʩʷ 

ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʨʦʮʝʩʩʦʤ: ʥʘ ʚʪʦʨʦʤ ʛʣʘʟʫ ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʫ 47% 

ʧʘʮʠʝʥʪʦʚ ʚ ʪʝʯʝʥʠʠ 18 ʤʝʩʷʮʝʚ, ʘ ʫ 90% ð ʚ ʪʝʯʝʥʠʠ ʪʨʝʭ ʣʝʪ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ 

ʟʘʜʥʝʡ ʦʪʩʣʦʡʢʠ ʉʊ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʫ ʞʝʥʱʠʥ, ʯʝʤ ʫ ʤʫʞʯʠʥ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ ʫ ʞʝʥʱʠʥ, ʘ ʪʘʢʞʝ ʩ ʧʦʪʝʨʝʡ ʵʩʪʨʦʛʝʥʘ 

ʚ ʤʝʥʦʧʘʫʟʝ [17ï19].  

ʅʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʟʚʦʣʷʶʪ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʦʬʪʘʣʴʤʦʩʢʦʧʠʯʝʩʢʠʤʠ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 

ʥʦʚʝʡʰʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʆʂʊ. ʇʦ ʜʘʥʥʳʤ Uchino E. [20], ɿʆʉʊ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʟʨʘʩʪʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ (ʩʠʥʭʝʟʠʩ ʠ ʩʠʥʝʨʝʟʠʩ) ʠʤʝʝʪ ʩʪʨʦʛʫʶ ʩʪʘʜʠʡʥʦʩʪʴ. ʀʤ 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ  ʩʪʘʜʠʠ ʟʘʜʥʝʡ ʦʪʩʣʦʡʢʠ ʉʊ: 0 ð ʥʝʪ ʟʘʜʥʝʡ ʦʪʩʣʦʡʢʠ ʉʊ; 1 ð 

ʥʝʧʦʣʥʘʷ ʧʝʨʠʬʦʚʝʦʣʷʨʥʘʷ ʦʪʩʣʦʡʢʘ, ʧʣʦʱʘʜʴʶ ʜʦ 3 ʢʚʘʜʨʘʥʪʦʚ; 2 ð ʥʝʧʦʣʥʘʷ ʟʘʜʥʷʷ 

ʦʪʩʣʦʡʢʘ ʉʊ ʚʦ ʚʩʝʭ ʢʚʘʜʨʘʥʪʘʭ ʩ ʩʦʭʨʘʥʷʶʱʠʤʩʷ ʧʨʠʢʨʝʧʣʝʥʠʝʤ ʉʊ ʢ ʩʝʪʯʘʪʢʝ ʚ ʦʙʣʘʩʪʠ 

ʬʦʚʝʘ ʠ ɼɿʅ; 3 ð ʥʝʧʦʣʥʘʷ ʟʘʜʥʷʷ ʦʪʩʣʦʡʢʘ ʉʊ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʚʝʩʴ ʟʘʜʥʠʡ ʧʦʣʶʩ, ʥʦ ʩ 

ʦʩʪʘʶʱʠʤʩʷ ʧʨʠʢʨʝʧʣʝʥʠʝʤ ʢ ɼɿʅ; 4 ð ʧʦʣʥʘʷ ʟʘʜʥʷʷ ʚʠʪʨʝʘʣʴʥʘʷ ʦʪʩʣʦʡʢʘ. ʇʦ ʜʘʥʥʳʤ 

ʵʪʦʛʦ ʞʝ ʘʚʪʦʨʘ, ɿʆʉʊ ʚ ʩʪʘʜʠʠ 1ï3 ʥʘʭʦʜʷʪ ʫ 62% ʣʶʜʝʡ ʩʪʘʨʰʝ 30 ʣʝʪ. ʅʘʢʦʧʣʝʥʥʳʝ ʟʘ  

ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ɿʆʉʊ ʧʦʟʚʦʣʠʣʠ  ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʘʜʠʡ ɿʆʉʊ: 1 ʩʪʘʜʠʷ ð ʧʝʨʠʬʦʚʝʦʣʷʨʥʘʷ ʦʪʩʣʦʡʢʘ ɿʆʉʊ 

ʩ ʩʦʭʨʘʥʥʦʡ ʬʠʢʩʘʮʠʝʡ ʚ ʦʙʣʘʩʪʠ ʬʦʚʝʘ; 2 ʩʪʘʜʠʷ ʩʪʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʨʘʟʨʝʰʝʥʠʝ 

ʚʠʪʨʝʦʬʦʚʝʦʣʷʨʥʦʡ ʬʠʢʩʘʮʠʠ ʩ ʧʦʣʥʦʡ ʧʝʨʠʬʦʚʝʦʣʷʨʥʦʡ ʦʪʩʣʦʡʢʦʡ ɿʆʉʊ [20ï22].  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʭʘʥʠʟʤ ʪʝʩʥʦʡ ʩʚʷʟʠ ɿɻʄ ʠ ɺʇʄ ʩʯʠʪʘʝʪʩʷ ʩʣʦʞʥʳʤ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ, ʧʦ ʧʨʠʟʥʘʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥ. ɽʩʪʴ 

ʤʥʝʥʠʝ ʯʪʦ ʨʘʟʚʠʪʠʶ ɿʆʉʊ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʨʘʟʞʠʞʝʥʥʦʡ ʯʘʩʪʠ ʉʊ 

ʚ ʨʝʪʨʦʛʠʘʣʦʠʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʏʘʱʝ ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʧʨʝʧʘʧʠʣʣʷʨʥʫʶ 

ʯʘʩʪʴ ʉʊ ʠʣʠ ʯʝʨʝʟ ʧʨʝʤʘʢʫʣʷʨʥʳʡ ʢʦʨʪʠʢʘʣʴʥʳʡ ʩʣʦʡ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʚʷʟʠ ʬʠʙʨʠʣʣ ʉʊ ʩ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʦʡ ʢʣʝʪʦʢ ʄʶʣʣʝʨʘ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʢ ʄʶʣʣʝʨʘ ʠ 

ʫʪʦʣʱʝʥʠʝ ɺʇʄ.  ʇʝʨʝʤʝʱʝʥʠʶ ʉʊ ʚ ʨʝʪʨʦʛʠʘʣʦʠʜʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʩʪʦʷʥʥʦʝ ʜʚʠʞʝʥʠʝ ʛʣʘʟʥʳʭ ʷʙʣʦʢ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʥʠʢʰʘʷ ʚ ʨʝʪʨʦʛʠʘʣʦʠʜʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʞʠʜʢʘʷ ʯʘʩʪʴ ʉʊ ʤʝʭʘʥʠʯʝʩʢʠ ʨʘʩʰʠʨʷʝʪ ʝʛʦ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʤʧʣʠʪʫʜʘ ʜʚʠʞʝʥʠʷ ʨʘʟʞʠʞʝʥʥʦʛʦ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʚ 

ʨʝʪʨʦʛʠʘʣʦʠʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʷʪʠʢʨʘʪʥʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʦʬʦʨʤʣʝʥʥʦʛʦ ʛʝʣʷ ʉʊ. ɺ 

ʜʨʫʛʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʥʝ ʩʪʦʣʴʢʦ ʚʘʞʥʦʩʪʴ ʘʤʧʣʠʪʫʜʳ ʜʚʠʞʝʥʠʷ 

ʉʊ, ʩʢʦʣʴʢʦ ʯʘʩʪʦʪʘ ʜʚʠʞʝʥʠʷ ʛʣʘʟʥʳʭ ʷʙʣʦʢ. ʇʨʠ ʵʪʦʤ ʚʠʪʨʝʘʣʴʥʳʡ ʛʝʣʴ ʧʦʩʪʝʧʝʥʥʦ 

ʩʤʝʱʘʝʪʩʷ ʢ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʜʝʣʘʤ ʚʠʪʨʝʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʦʞʝʪ ʦʬʪʘʣʴʤʦʩʢʦʧʠʨʦʚʘʪʴʩʷ ʚ 

ʚʠʜʝ ʧʦʜʚʠʞʥʳʭ ʩʢʣʘʜʦʢ [23ï26]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʢʣʠʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʝʡ 

ʧʦʟʚʦʣʠʣ ʠʟʫʯʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʝʝ ʚʠʜʘ ð ʙʝʩʩʠʤʧʪʦʤʥʫʶ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʫʶ ʘʜʛʝʟʠʶ ʠ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʫʶ ʘʜʛʝʟʠʶ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙɺʄɸ 

ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʠ ʣʠʰʴ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʨʘʩʪʘʥʠʠ ʩʠʥʝʨʝʟʠʩʘ ʠ ʩʠʥʝʭʠʟʠʩʘ ʚʦʟʤʦʞʥʦ ʦʪʩʣʦʝʥʠʝ ʟʘʜʥʠʭ ʦʪʜʝʣʦʚ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʦʪ ʤʘʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ (ɿʆʉʊ). ʊʘʢʦʡ ʩʮʝʥʘʨʠʡ ʪʝʯʝʥʠʷ ɺʄɸ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʝʥ ʠ ʥʝ ʪʨʝʙʫʝʪ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʘ ʣʠʰʴ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʘʮʠʝʥʪʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʂʣʠʥʠʢʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʯʝʥʠʷ  ʚʠʪʨʝʦʤʘʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʝʝ ʪʝʯʝʥʠʷ: ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ. ʇʨʠ 

ʙʝʩʩʠʤʧʪʦʤʥʦʤ ʚʘʨʠʘʥʪʝ ʨʘʟʚʠʪʠʷ ɺʄɸ ʩʪʘʙʠʣʴʥʦʝ ʪʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 86% 

ʧʘʮʠʝʥʪʦʚ, ʩʘʤʦʨʘʟʨʝʰʝʥʠʝ ð ʫ 8% ʧʘʮʠʝʥʪʦʚ; ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʪʝʯʝʥʠʝ ʩ ʧʝʨʝʭʦʜ ʚ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ɺʄɸ ð ʫ 6% ʧʘʮʠʝʥʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʟʘʙʦʣʝʚʘʥʠʝ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʜʝʪʝʡ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ, ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʝʬʦʨʤʘʮʠʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʇʨʠʯʠʥʦʡ ʥʘʙʣʶʜʘʝʤʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʟʘʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʧʘʨʘʘʨʪʠʢʫʣʷʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʦ ʚʨʝʤʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʞʠʟʥʠ ʧʣʦʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ, ʠʥʬʝʢʮʠʦʥʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʵʥʜʦʢʨʠʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ, ʪʦʢʩʠʢʦʟʦʤ 

(ʦʩʦʙʝʥʥʦ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʙʝʨʝʤʝʥʥʦʩʪʠ). 
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ɻʠʧʦʧʘʨʘʪʠʨʝʦʟ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʠ 

ʦʢʦʣʦʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ (ʆʑɾ) ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʧʘʨʘʪʠʨʝʦʠʜʥʦʛʦ ʛʦʨʤʦʥʘ 

(ʇʊɻ), ʥʦ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʇʊɻ. ʇʨʦʚʝʜʝʥʦ  

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʘ  ʫ  ʣʘʙʦʨʘʪʦʨʥʳʭ  ʢʨʳʩ.   

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚ ʦʯʘʛʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ ʭʦʥʜʨʦʮʠʪʦʚ ʠ ʚ ʪʦʨʤʦʞʝʥʠʠ ʦʩʪʝʦʛʝʥʝʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʦʩʪʢʦʚʦʡ ʟʦʥʳ.  

ɺ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʷʣʘʩʴ ʜʝʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʩʣʦʝʚ ʛʠʘʣʠʥʦʚʦʛʦ ʭʨʷʱʘ ʚ ʚʦʣʦʢʥʠʩʪʫʶ ʪʢʘʥʴ. ɺ ʛʣʫʙʦʢʠʭ 

ʩʣʦʷʭ ʭʨʷʱʘ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʨʘʩʪʘʥʠʝ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʚʨʘʱʝʥʠʶ ʦʩʪʝʦʛʝʥʝʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʥʳ ʨʦʩʪʘ. 

 

Abstract. At present, an actual task for researches pathology of the musculoskeletal system 

observed in the childhood of the first months of life is quite a lot of deformities of the lower 

extremities. Some scientists consider that itôs  due to the fact of anomaly development of the fetus, 

but other scientists consider that itôs due to the fact of hereditary diseases. And the last scientists 

consider that itôs due to the Ecology. But in fact, the reason for these changes is age changes in the 

metabolism of forming of bone tissues. Research the parts of forming of periarticular 

structures.This experiment of morphological changes of the joints, muscles, tubular bones and 

tendons. 

This was first proved the morphological and morphofunctional changes of joints, muscles, 

tendons and apothecary parts of tubular bones. Hypothyroidism has been found with preparation 

Dimesphon the morphological and morphofunctional changes of the cell of histological preparation. 

These experiments were conducted on laboratory white rats, made the histochemical and ionï

isotope analysis of quantitative changes in hypothyroidism. 

Based on the results of morphological research methods the dynamics of formation tubular 

bones and also established regularities ossification tubular bones of hypoparathyroidism. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʦʧʘʨʘʪʠʨʝʦʟ, ʧʘʨʘʪʠʨʝʦʠʜʥʦʛʦ ʛʦʨʤʦʥʘ, ʦʢʦʣʦʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ 

(ʆʑɾ), ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʈʑɾ), ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ, ʤʝʪʘʵʧʠʬʠʟʘʨʥʘʷ ʯʘʩʪʴ. 

 

Keywords: hypothyroidism, parathyroid hormone, parathyroid gland, Thyroid cancer 

morphofunctional growth zone. 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʦʢʦʣʦʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ  ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʫ 30 ʢʨʳʩʷʪ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɻʠʧʦʧʘʨʘʪʠʨʝʦʟ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʬʫʥʢʮʠʠ ʦʢʦʣʦʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ (ʆʑɾ) ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʧʘʨʘʪʠʨʝʦʠʜʥʦʛʦ 

ʛʦʨʤʦʥʘ (ʇʊɻ), ʥʦ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʇʊɻ [1, 2].  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟ ʫ ʚʟʨʦʩʣʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʣʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʫʜʘʣʝʥʠʷ 

ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʆʑɾ, ʯʪʦ ʯʘʱʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʪʠʨʝʦʠʜʵʢʪʦʤʠʠ ʧʦ ʧʦʚʦʜʫ ʨʘʢʘ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʈʑɾ) ʠʣʠ ʙʦʣʝʟʥʠ ɻʨʝʡʚʩʘ (ɹɻ), ʧʦʚʪʦʨʥʳʭ ʠʣʠ ʦʙʰʠʨʥʳʭ ʦʧʝʨʘʮʠʡ 

ʧʦ ʧʦʚʦʜʫ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʑɾ, ʦʨʛʘʥʦʚ ʰʝʠ ʠ ʚʝʨʭʥʝʛʦ ʩʨʝʜʦʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ 
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ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʨʠ ʣʝʯʝʥʠʠ ʧʝʨʚʠʯʥʦʛʦ ʠʣʠ ʚʪʦʨʠʯʥʦʛʦ ʛʠʧʝʨʧʘʨʘʪʠʨʝʦʟʘ. 

ʉʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʧʨʠʯʠʥ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʘ ʚʳʜʝʣʷʶʪ: ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʠ ʆʑɾ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʠʣʠ ʧʨʦʜʫʢʮʠʠ ʇʊɻ [3ï7]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ  

(ʧ=30) ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ  ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʢʦʩʪʝʥʝʥʠʷ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ɺʩʝ ʢʨʳʩʳ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʠ ʧʦʣʫʯʘʣʠ ʦʙʳʯʥʳʡ 

ʧʠʱʝʚʦʡ ʨʘʮʠʦʥ. ʂʫʩʦʯʢʠ ʪʢʘʥʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚʟʷʪʳ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʳʩ ʧʨʠ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʝ. ɺʟʷʪʳ ʢʫʩʦʯʢʠ ʪʢʘʥʝʡ  ʫ ʢʨʳʩ 

ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʞʠʜʢʦʩʪʠ ʂʘʨʥʫʘ ʠ ʚ 12%-ʥʦʤ ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ, ʩʜʝʣʘʥʳ 

ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5ï8 ʤʠʢʨʦʥ ʦʢʨʘʰʠʚʘʣʠʩʴ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʵʦʟʠʥʦʤ ʠ ʧʦ ʤʝʪʦʜʫ ɺʘʥï 

ɻʠʟʦʥʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʢʨʳʪʘ ʜʠʥʘʤʠʢʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʢʦʩʪʝʥʝʥʠʷ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʥʘ ʬʦʥʝ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʦʪʣʠʯʠʝ ʦʪ 

ʥʦʨʤʘʣʴʥʦʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʛʠʧʦʧʘʨʘʪʠʨʝʦʠʜʥʳʭ ʦʩʦʙʝʡ ʚ ʟʦʥʘʭ ʨʦʩʪʘ, ʠʤʝʥʥʦ 

ʙʘʟʘʣʴʥʦʤ ʩʣʦʝ ʭʦʥʜʨʦʮʠʪʳ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʳ. ʄʝʩʪʘʤʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʷʚʣʝʥʠʝ ʶʥʳʭ 

ʦʩʪʝʦʙʣʘʩʪʦʚ, ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʪʠʧʫ ʨʘʟ ʥʘʧʨʘʚʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʜʛʦʪʦʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʨʠ 

ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʥʦʡ ʬʫʥʢʮʠʠ ʦʢʦʣʦʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 30 ʙʝʣʳʭ ʢʨʳʩʘʭ ʤʘʩʩʦʡ 135Ñ1,2 ʛ. ʋʯʠʪʳʚʘʷ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ ʦʙʤʝʥʘ ʤʠʥʝʨʘʣʦʚ, ʚʝʩʘ, ʠʭ ʚʦʟʨʘʩʪʘ ʠ ʩʦʩʪʘʚʘ ʧʠʱʝʚʦʛʦ 

ʨʘʮʠʦʥʘ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦʙʣʶʜʘʣʠ ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʚʫʭʩʝʨʠʡʥʦ: I ʩʝʨʠʷ ð ʞʠʚʦʪʥʳʝ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, II ʩʝʨʠʷ ð ʞʠʚʦʪʥʳʝ ʩ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʦʤ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʨʪʦʚʳʭ 

ʞʠʚʦʪʥʳʭ ʦʪʜʝʣʴʥʳʭ ʩʝʨʠʡ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʦʪʨʘʞʝʥʘ ʚ ʊʘʙʣʠʮʝ. 
 

ʊʘʙʣʠʮʘ. 

ʂʆʃʀʏɽʉʊɺʆ ʉʊɸʈʊʆɺʓʍ ʂʈʓʉ 

ʉʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʉʪʘʨʪʦʚʳʝ ʢʨʳʩʳ 

ʢʦʣʠʯʝʩʪʚʦ, ʰʪ. ʤʘʩʩʘ, ʛ 

I ð ʂʦʥʪʨʦʣʴʥʘʷ 10 130°1,2 

II ð ɻʠʧʦʧʘʨʘʪʠʨʝʦʟʳ 30 140°1,3 

ɺʩʝʛʦ 40 135°1,2 
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ʈʠʩʫʥʦʢ 1. ʍʨʷʱʝʚʘʷ ʯʘʩʪʴ ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʩ ʭʦʨʦʰʦ ʦʢʨʘʰʝʥʥʳʤʠ ʙʘʟʦʬʠʣʴʥʳʤʠ 

ʭʦʥʜʨʦʮʠʪʘʤʠ (ɸ) ʠ ʧʣʦʪʥʦʡ ʚʦʣʦʢʥʠʩʪʦʡ  ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʦʡ (ɺ) 

 

 
 

ʈʠʩʫʥʦʢ 2. ʍʨʷʱʝʚʘʷ ʯʘʩʪʴ ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ.  

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥïɻ ʦʟʠʥʦʤ. ʋʚ. 10Ĭ40 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚ ʦʯʘʛʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ ʭʦʥʜʨʦʮʠʪʦʚ ʠ ʚ ʪʦʨʤʦʞʝʥʠʠ ʦʩʪʝʦʛʝʥʝʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʦʩʪʢʦʚʦʡ ʟʦʥʳ.  

ɺ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʷʣʘʩʴ ʜʝʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʩʣʦʝʚ ʛʠʘʣʠʥʦʚʦʛʦ ʭʨʷʱʘ ʚ ʚʦʣʦʢʥʠʩʪʫʶ ʪʢʘʥʴ. ɺ ʛʣʫʙʦʢʠʭ 

ʩʣʦʷʭ ʭʨʷʱʘ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʨʘʩʪʘʥʠʝ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʚʨʘʱʝʥʠʶ ʦʩʪʝʦʛʝʥʝʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʥʳ ʨʦʩʪʘ. 

ʉʫʞʝʥʠʝ ʟʦʥʳ ʵʥʭʦʥʜʨʘʣʴʥʦʛʦ ʨʦʩʪʘ ʟʘ ʩʯʝʪ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʣʦʷ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʭ 

ʭʦʥʜʨʦʮʠʪʦʚ, ʚʠʜʠʤʦ, ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʝʝ ʩʢʦʨʝʡʰʝʤʫ ʟʘʢʨʳʪʠʶ. ɺʳʷʚʣʝʥʥʳʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʩʢʝʣʝʪʘ, ʘ ʪʘʢʞʝ ʠʭ ʦʩʣʦʞʥʝʥʠʡ [8]. 

ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʝ ʧʨʦʠʩʭʦʜʷʪ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʭʨʷʱʝʚʳʭ ʵʣʝʤʝʥʪʘʭ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚʘʢʫʦʣʠʟʘʮʠʝʡ ʭʦʥʜʨʦʮʠʪʦʚ 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʢʨʳʪʘ ʜʠʥʘʤʠʢʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʢʦʩʪʝʥʝʥʠʷ 

ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʥʘ ʬʦʥʝ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʜʛʦʪʦʚʣʝʥʳ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ 

ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʥʦʡ ʬʫʥʢʮʠʠ ʦʢʦʣʦʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʠʪʘʥʠʝ ʨʝʙʝʥʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʠ ʠʛʨʘʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ 

ʨʦʣʴ ʚ ʝʛʦ ʥʦʨʤʘʣʴʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʠ ʧʩʠʭʦʤʦʪʦʨʥʦʤ ʨʘʟʚʠʪʠʠ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʜʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ, ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ 

ʚr ʙʦʨʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 285 ʤʘʪʝʨʝʡ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

ʛʦʜʘ ʜʦ ʧʦʣʫʪʦʨʘ ʣʝʪ, ʠ 115 ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡïʧʝʜʠʘʪʨʦʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʝʡ ʧʦʣʫʯʘʶʪ ʦʪ ʩʚʦʝʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʚʨʘʯʘï

ʧʝʜʠʘʪʨʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʠʪʘʥʠʶ ʨʝʙʝʥʢʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʪʝʨʝʡ 

ʥʘʯʠʥʘʶʪ ʧʨʠʢʦʨʤʳ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʩʨʦʢʠ, ʧʨʠʩʣʫʰʠʚʘʷʩʴ ʢ ʩʦʚʝʪʘʤ ʚʨʘʯʝʡ. ʆʜʥʘʢʦ, 

ʯʘʩʪʴ ʤʘʪʝʨʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʜʦʤʣʝʥʘ ʦ ʩʨʦʢʘʭ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʚʚʦʜʠʪ ʠʭ ʨʘʥʝʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʨʦʢʦʚ. ʇʨʠ ʚʳʙʦʨʝ ʧʨʦʜʫʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʜʝʪʝʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʝʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʩʦʚʝʪʘʤʠ ʚʨʘʯʘ ʠ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʪʦʚ. 

 

Abstract. Nutrition of the child is an important factor and plays a fundamental role in its 

normal physical and psychomotor development. In order to study the feeding habits of infants who are 

breastfed, a random sample was conducted by questioning 285 mothers who had children between the 

ages of one and a year and a half and 115 district pediatricians in St. Petersburg. The study showed that 

most mothers receive individual recommendations from their district pediatrician on the nutrition of the 

child. Most mothers start luring at the recommended time, listening to the advice of doctors. However, 

some mothers are not sufficiently aware of the timing of the introduction of individual foods in their 

child's diet and introduces them to previously recommended terms. When choosing products that are 

used to feed children, most mothers are primarily guided by the advice of the doctor and the quality of 
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ɺ ʧʦʜʭʦʜʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʠʘʪʨʠʠ, ʜʠʝʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʦʧʪʠʤʘʣʴʥʳʤ 

ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʨʝʙʝʥʢʘ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʥʩʢʦʝ ʤʦʣʦʢʦ, ʢʦʪʦʨʦʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʦʙʝʥʥʦʩʪʷʤ ʝʛʦ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ [1ï2]. ɺ 2016 ʛʦʜʫ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦʣʷ 

ʜʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ ʦʪ ʪʨʝʭ ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ, ʩʦʩʪʘʚʠʣʘ 43,4% ʦʪ 

ʚʩʝʭ ʜʝʪʝʡ, ʜʦʩʪʠʛʰʠʭ ʛʦʜʘ, ʘ ʜʦʣʷ ʜʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ ʦʪ ʰʝʩʪʠ 

ʤʝʩʷʮʝʚ ʜʦ ʛʦʜʘ, ʙʳʣʘ ð 41,2%. ʉ 2010 ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ, ʯʪʦ ʩʢʦʨʝʝ 

ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʥʘʯʘʣʦʤ ʧʨʦʚʝʜʝʥʠʝʤ ʚ 2009 ʛʦʜʫ çʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʆʜʥʘʢʦ ʚ ʚʦʧʨʦʩʘʭ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʜʝʪʝʡ ʦʩʪʘʣʦʩʴ ʝʱʝ ʤʥʦʛʦ ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

ʇʠʪʘʥʠʝ ʨʝʙʝʥʢʘ ʠʛʨʘʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ ʨʦʣʴ ʝʛʦ ʥʦʨʤʘʣʴʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʠ 

ʧʩʠʭʦʤʦʪʦʨʥʦʤ ʨʘʟʚʠʪʠʠ [3]. ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʚʟʨʦʩʣʝʥʠʷ ʨʝʙʝʥʢʘ ʪʦʣʴʢʦ ʦʜʥʦ ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ 

ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʩʶ ʧʦʪʨʝʙʥʦʩʪʴ ʨʝʙʝʥʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ, ʚʠʪʘʤʠʥʘʭ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʪʫʧʣʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʦʜʘ ʚ ʧʠʪʘʥʠʝ ʤʘʣʳʰʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʝʛʦ ʚʦʟʨʘʩʪʫ 

ʧʨʠʢʦʨʤʦʚ. ʇʦʜ ʧʨʠʢʦʨʤʦʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʚʩʝ ʧʨʦʜʫʢʪʳ, ʢʨʦʤʝ ʞʝʥʩʢʦʛʦ ʤʦʣʦʢʘ ʠ ʜʝʪʩʢʠʭ 

ʤʦʣʦʯʥʳʭ ʩʤʝʩʝʡ, ʜʦʧʦʣʥʷʶʱʠʝ ʨʘʮʠʦʥ ʧʠʱʝʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ.  

ʇʨʦʚʝʜʝʥʠʝ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʧʨʦʜʠʢʪʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ [4ï5]. ʉ 

ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʜʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʛʨʫʜʥʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʠ, ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 285 ʤʘʪʝʨʝʡ, 

ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʛʦʜʘ ʜʦ ʧʦʣʫʪʦʨʘ ʣʝʪ, ʠ 115 ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡïʧʝʜʠʘʪʨʦʚ 

ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʚʪʦʨʦʤ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʤʝʪʦʜʠʢʘ ʘʥʦʥʠʤʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʘʤ: çɸʥʢʝʪʘ ʤʘʪʝʨʠ, ʠʤʝʶʱʝʡ ʨʝʙʝʥʢʘ ʚ ʚʦʟʨʘʩʪʝ 1 ʛʦʜʘè ʠ çɸʥʢʝʪʘ ʚʨʘʯʘ 

ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘè. ɺʳʙʦʨ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʙʳʣ ʧʨʦʜʠʢʪʦʚʘʥ ʪʝʤ, ʯʪʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʠ ʜʦʧʦʣʥʷʶʪ ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʠ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [6ï7].  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʠʘʪʨʠʠ ʧʦʜʭʦʜʳ ʢ ʨʝʞʠʤʫ ʢʦʨʤʣʝʥʠʷ ʨʝʙʝʥʢʘ ʨʘʟʣʠʯʥʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʚʦʧʨʦʩʘ ʨʝʞʠʤʘ ʢʦʨʤʣʝʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 62,5% ʢʦʨʤʠʚʰʠʭ ʨʝʙʝʥʢʘ ʛʨʫʜʴʶ ʤʘʪʝʨʝʡ, ʥʝ 

ʩʦʙʣʶʜʘʣʠ ʨʝʞʠʤʘ ʢʦʨʤʣʝʥʠʷ ʩ ʩʘʤʦʛʦ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ, 22,3% ʧʝʨʝʰʣʠ ʥʘ ʩʚʦʙʦʜʥʳʡ ʨʝʞʠʤ 

ʩʦ ʚʨʝʤʝʥʝʤ, ʠ ʣʠʰʴ 15,2% ʢʦʨʤʠʣʠ ʨʝʙʝʥʢʘ ʩʪʨʦʛʦ ʧʦ ʯʘʩʘʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʝʡ (63,2%) ʚ 

ʧʝʨʠʦʜ ʢʦʨʤʣʝʥʠʷ ʛʨʫʜʴʶ ʜʘʚʘʣʠ ʨʝʙʝʥʢʫ ʩʦʩʢʫ, ʧʫʩʪʳʰʢʫ ʠʣʠ ʜʨʫʛʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʠʤʠʪʘʪʦʨʳ ʛʨʫʜʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʠʪʘʥʠʶ ʨʝʙʝʥʢʘ ʫʯʘʩʪʢʦʚʳʝ ʚʨʘʯʠ ʫʜʝʣʷʣʠ ʧʦʚʳʰʝʥʥʦʝ 

ʚʥʠʤʘʥʠʝ ð 90,6% ʤʘʪʝʨʝʡ ʫʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʫʯʘʣʠ ʦʪ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʠʪʘʥʠʶ ʨʝʙʝʥʢʘ, ʦʜʥʘʢʦ 21,4% ʞʝʥʱʠʥ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʙʳʣʦ ʩʣʠʰʢʦʤ ʤʘʣʦ. 
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ʈʘʙʦʪʘ ʚʨʘʯʝʡ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ [8ï11]. ʉʦʛʣʘʩʥʦ ʧʨʠʢʘʟʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʫʯʘʩʪʢʦʚʳʡ ʧʝʜʠʘʪʨ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʘʪʨʦʥʘʞ ʨʝʙʝʥʢʘ ʥʘ ʜʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʩʝʤʴʝ. ɺʦ ʚʨʝʤʷ ʧʦʩʝʱʝʥʠʷ ʚʨʘʯ ʜʦʣʞʝʥ ʚʝʩʪʠ ʨʘʟʲʷʩʥʠʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ ʩ ʢʦʨʤʷʱʝʡ ʤʘʪʝʨʴʶ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ 

ʠ ʨʝʙʝʥʢʘ, ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʙʦʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ 

ʥʘʩʪʨʘʠʚʘʪʴ ʝʝ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʣʘʢʪʘʮʠʶ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʧʨʘʚʠʣʴʥʦʩʪʴʶ 

ʧʨʠʢʣʘʜʳʚʘʥʠʷ ʨʝʙʝʥʢʘ ʢ ʛʨʫʜʠ. ɺ ʢʦʥʮʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ ʧʝʜʠʘʪʨ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴ 

ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡïʧʝʜʠʘʪʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ 94,6% ʠʟ ʥʠʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʢʦʨʤʷʱʠʤʠ ʤʘʪʝʨʷʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʙʝʩʝʜʳ ʦ ʧʦʣʴʟʝ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʘ 98,6% 

ʚʨʘʯʝʡ ʚʩʝʛʜʘ ʜʘʚʘʣʠ ʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʠʪʘʥʠʶ ʠ ʧʠʪʴʝʚʦʤʫ ʨʝʞʠʤʫ. 

ʆʜʥʘʢʦ ʪʦʣʴʢʦ 64,4% ʧʝʜʠʘʪʨʦʚ ʫʢʘʟʘʣʠ, ʯʪʦ ʚʩʝʛʜʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʧʨʠʢʣʘʜʳʚʘʥʠʷ ʨʝʙʝʥʢʘ ʢ ʛʨʫʜʠ. ʅʝ ʚʩʝʛʜʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʥʪʨʦʣʴ ð 31,5% ʚʨʘʯʝʡ, ʘ 

ʚʦʦʙʱʝ ʵʪʦʛʦ ʥʝ ʜʝʣʘʣʠ ð 4,1%. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʤʘʪʝʨʝʡ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʨʘʯʝʡï

ʧʝʜʠʘʪʨʦʚ ʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʨʘʟʜʝʣʳ ʨʘʙʦʪʳ ʫʯʘʩʪʢʦʚʳʝ ʚʨʘʯʠ ʚʳʧʦʣʥʷʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʭʫʞʝ. ʀʟ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ, 44,0% ʤʘʪʝʨʝʡ ʩʯʠʪʘʣʠ, ʯʪʦ ʚʨʘʯʠ ʚʦʦʙʱʝ ʥʝ ʧʨʦʚʦʜʠʣʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʙʝʩʝʜ, ʘ 17,2% ʞʝʥʱʠʥ ʫʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʚʦʜʠʣʠ, ʥʦ ʦʯʝʥʴ ʤʘʣʦ. ʋ 75,2% 

ʦʧʨʦʰʝʥʥʳʭ ʧʝʜʠʘʪʨʳ ʥʝ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʠʢʣʘʜʳʚʘʥʠʷ ʨʝʙʝʥʢʘ ʢ ʛʨʫʜʠ. 

ɺʦʦʙʱʝ ʥʝ ʧʦʣʫʯʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʠʪʘʥʠʶ, ʧʠʪʴʝʚʦʤʫ ʨʝʞʠʤʫ 20,0% 

ʤʘʪʝʨʝʡ, ʘ 19,1% ʞʝʥʱʠʥʘʤ ʚʨʘʯʠ ʠʭ ʜʘʚʘʣʠ, ʥʦ ʚ ʤʘʣʦʤ ʦʙʲʝʤʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʧʨʦʧʘʛʘʥʜʝ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʦʙʫʯʝʥʠʠ ʤʘʪʝʨʝʡ ʧʨʘʢʪʠʢʝ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʘʚʠʣʘʤ ʚʚʝʜʝʥʠʷ ʜʦʢʦʨʤʘ ʠ ʧʨʠʢʦʨʤʘ 

ʜʦʣʞʥʳ ʠʛʨʘʪʴ çʂʦʤʥʘʪʳ ʟʜʦʨʦʚʦʛʦ ʨʝʙʝʥʢʘè, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪʩʷ ʧʨʠ ʜʝʪʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ ʠʣʠ ʜʝʪʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ [12]. ʂʘʢ ʧʦʢʘʟʘʣʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʣʴʢʦ 23,9% ʤʘʪʝʨʝʡ ʟʥʘʣʠ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʠʭ ʢʦʤʥʘʪ, ʘ ʧʦʩʝʱʘʣʠ ʚʩʝʛʦ 

12,0% ʞʝʥʱʠʥ. ʆʜʥʘʢʦ, ʤʘʪʝʨʠ, ʧʦʩʝʱʘʚʰʠʝ ʵʪʠ ʢʦʤʥʘʪʳ, ʦʮʝʥʠʣʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʮʝʣʦʤ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦ ð ʚ ʩʨʝʜʥʝʤ ʥʘ 4,50 ʙʘʣʣʘ, ʘ ʦʪʣʠʯʥʳʝ ʦʮʝʥʢʠ ʧʦʩʪʘʚʠʣʠ 78,6% ʤʘʪʝʨʝʡ. 

ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ɺʆɿ çʂʦʨʤʣʝʥʠʝ ʠ ʧʠʪʘʥʠʝ ʛʨʫʜʥʳʭ ʜʝʪʝʡ ʠ ʜʝʪʝʡ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘè ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʨʝʙʝʥʦʢ ʩ ʛʨʫʜʥʳʤ ʤʦʣʦʢʦʤ 

ʧʦʣʫʯʘʝʪ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʦʝ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚ ʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʥʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʟʘʤʝʥʷʶʪ ʙʦʣʝʝ ʥʘʩʳʱʝʥʥʦʝ ʠ 

ʙʦʛʘʪʦʝ ʨʘʟʣʠʯʥʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʧʷʪʩʪʚʫʷ ʛʨʫʜʥʦʤʫ 

ʚʩʢʘʨʤʣʠʚʘʥʠʶ. ɼʦʧʘʠʚʘʥʠʝ ʞʠʜʢʦʩʪʷʤʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫ ʨʝʙʝʥʢʘ 

ʜʠʩʧʝʧʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʅʘʧʨʠʤʝʨ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʛʨʫʜʥʳʤ ʨʝʙʝʥʢʦʤ ʯʘʷ, ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʤ ʪʘʥʠʥʳ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʚʷʟʳʚʘʶʪ ʞʝʣʝʟʦ ʠ 

ʩʥʠʞʘʶʪ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ. ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʣʠʰʴ 16,2% ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡïʧʝʜʠʘʪʨʦʚ (ʊʘʙʣʠʮʘ 1) ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʜʘʚʘʪʴ ʜʨʫʛʦʝ 

ʧʠʪʴʝ ʜʝʪʷʤ, ʥʘʭʦʜʷʱʠʭʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ, 27,0% ʚʨʘʯʝʡ 

ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʜʘʚʘʪʴ ʞʠʜʢʦʩʪʠ (ʚʦʜʘ, ʯʘʠ, ʪʨʘʚʷʥʳʝ ʦʪʚʘʨʳ, ʩʦʢʠ ʠ ʪ. ʜ.) ʫʞʝ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ 3-ʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ, 29,8% ʧʝʜʠʘʪʨʦʚ ð ʥʘ 4ï5 ʤʝʩʷʮʘʭ, ʘ 27,0% ð ʩ 6 ʤʝʩʷʮʝʚ.  
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ʊʘʙʣʠʮʘ 1. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʄɸʊɽʈɽʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʈɽʂʆʄɽʅɼʋɽʄʓʍ ʀ 

ʌɸʂʊʀʏɽʉʂʀʍ ʉʈʆʂʆɺ ʅɸʏɸʃɸ ɼʆʇɸʀɺɸʅʀʗ ʈɽɹɽʅʂɸ (ʚ % ʢ ʠʪʦʛʫ) 

ʉʨʦʢ ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʌʘʢʪʠʯʝʩʢʠ 

ʅʝ ʜʦʧʘʠʚʘʣʠ 16,2 2,5 

ɼʦ 3 ʤʝʩʷʮʝʚ ʚʢʣʶʯʠʪʝʣʴʥʦ 27,0 42,5 

ɺ 4ï5 ʤʝʩʷʮʝʚ 29,8 10,0 

ʉ ʧʦʣʫʛʦʜʘ 27,0 27,5 

ʇʦʩʣʝ 6 ʤʝʩʷʮʝʚ ð 17,5 

ʀʪʦʛʦ: 100,0 100,0 

 

ʇʦʯʪʠ ʚʩʝ ʢʦʨʤʷʱʠʝ ʤʘʪʝʨʠ (97,5%) ʜʘʚʘʣʠ ʨʝʙʝʥʢʫ ʜʨʫʛʠʝ ʞʠʜʢʦʩʪʠ, ʢʨʦʤʝ ʛʨʫʜʥʦʛʦ 

ʤʦʣʦʢʘ (ʊʘʙʣʠʮʘ 1), ʧʨʠʯʝʤ 45,0% ʞʝʥʱʠʥ ʥʘʯʘʣʠ ʜʦʧʘʠʚʘʪʴ ʩ 3 ʤʝʩʷʮʝʚ ʠʣʠ ʜʘʞʝ ʨʘʥʴʰʝ. 

ʉʨʝʜʠ ʪʝʭ, ʢʪʦ ʜʦʧʘʠʚʘʣ ʨʝʙʝʥʢʘ, 23,3% ʞʝʥʱʠʥ ʧʦʜʩʣʘʱʠʚʘʣʠ ʧʠʪʴʝ ʜʣʷ ʨʝʙʝʥʢʘ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʧʝʜʠʘʪʨʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪʥʦʩʠʣʘʩʴ ʢ ʜʦʧʘʠʚʘʥʠʶ ʨʝʙʝʥʢʘ ʯʘʝʤ, ʠ ʣʠʰʴ 7,3% ʚʨʘʯʝʡ 

ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʜʘʚʘʪʴ ʝʛʦ ʜʝʪʷʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 42,0% ʫʯʘʩʪʢʦʚʳʭ ʧʝʜʠʘʪʨʦʚ ʝʛʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʣʠ, ʘ 50,7% ð ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʣʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, 

38,4% ʞʝʥʱʠʥ ʜʘʚʘʣʠ ʨʝʙʝʥʢʫ ʯʘʡ, ʥʝ ʩʦʙʣʶʜʘʷ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʧʝʜʠʘʪʨʠʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʛʨʫʜʥʦʤʫ ʚʩʢʘʨʤʣʠʚʘʥʠʶ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʯʠʥʘʪʴ ʧʨʠʢʘʨʤʣʠʚʘʪʴ ʨʝʙʝʥʢʘ ʩʣʝʜʫʝʪ ʩ 4ï6 

ʤʝʩʷʮʝʚ. ʊʘʢʠʝ ʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʤʘʪʝʨʷʤ ʜʘʚʘʣʠ 97,3% ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡïʧʝʜʠʘʪʨʦʚ, ʠ 

ʣʠʰʴ 2,7% ʩʦʚʝʪʦʚʘʣʠ ʚʚʦʜʠʪʴ ʧʨʠʢʦʨʤʳ ʧʦʟʞʝ ʵʪʦʛʦ ʩʨʦʢʘ. ʄʘʪʝʨʠ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʩʣʝʜʦʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʝʜʠʘʪʨʦʚ ʧʦ ʩʨʦʢʘʤ ʚʚʝʜʝʥʠʷ ʧʨʠʢʦʨʤʘ: 88,5% ʢʦʨʤʷʱʠʭ ʛʨʫʜʴʶ 

ʞʝʥʱʠʥ ʥʘʯʠʥʘʣʠ ʧʨʠʢʘʨʤʣʠʚʘʪʴ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʠ ʪʦʣʴʢʦ 5,8% ʚʚʦʜʠʣʠ ʧʨʠʢʦʨʤ 

ʨʘʥʴʰʝ, ʘ 5,7% ʞʝʥʱʠʥ ð ʜʘʞʝ ʧʦʟʜʥʝʝ ʵʪʦʛʦ ʩʨʦʢʘ. 

ɺ çʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʧʪʠʤʠʟʘʮʠʠ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʩʢʘʟʘʥʦ, ʯʪʦ ʨʘʥʥʝʝ ʚʚʝʜʝʥʠʝ ʚ ʧʠʪʘʥʠʝ ʜʝʪʝʡ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʠ 

ʢʝʬʠʨʘ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʠ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʜʝʪʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʦʣʫʯʘʶʪ ʵʪʠ ʧʨʦʜʫʢʪʳ ʫʞʝ ʩ ʪʨʝʭï

ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ. ʍʦʪʷ ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʝʜʠʘʪʨʠʠ, ʜʠʝʪʦʣʦʛʠʠ ʠ 

ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʚʚʝʜʝʥʠʝ ʥʝʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʢʝʬʠʨʘ ʠ ʜʨʫʛʠʭ 

ʢʝʬʠʨʥʳʭ ʧʨʦʜʫʢʪʦʚ) ʚ ʨʘʮʠʦʥ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʠʩʢʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫ ʤʣʘʜʝʥʮʝʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʘʢʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʝʣʢʠ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʘʣʣʝʨʛʝʥʥʦʩʪʴʶ, 

ʯʪʦ ʤʦʞʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʛʨʫʜʥʦʛʦ ʨʝʙʝʥʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʥʦʝ 

ʤʦʣʦʢʦ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʦʜʠʪʴ ʚ ʧʠʪʘʥʠʝ ʜʝʪʝʡ ʜʦ ʛʦʜʘ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʝʜʠ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡïʧʝʜʠʘʪʨʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʚʦʜʠʪʴ 

ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʚ ʧʠʪʘʥʠʝ ʜʝʪʝʡ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ (ʚ ʦʜʠʥ ʛʦʜ) ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʣʠʰʴ 

56,7% ʫʯʘʩʪʢʦʚʳʭ ʧʝʜʠʘʪʨʦʚ, ʚʚʦʜʠʪʴ ʚ ʨʘʮʠʦʥ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʚ ʚʦʟʤʦʞʥʳʝ ʩʨʦʢʠ (9ï11 

ʤʝʩʷʮʝʚ) ð 9,5% ʚʨʘʯʝʡ. ɼʘʚʘʣʠ ʤʘʪʝʨʷʤ ʥʝʚʝʨʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʦʧʨʦʩʫ ʚʚʝʜʝʥʠʷ ʚ 

ʧʠʪʘʥʠʝ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ð 33,8% ʧʝʜʠʘʪʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 8,1% ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʚʚʝʜʝʥʠʝ 

ʤʦʣʦʢʘ ʨʘʥʴʰʝ, ʘ 25,7% ð ʧʦʟʜʥʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʨʦʢʘ. ʀʟʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʝʜʠ ʤʘʪʝʨʝʡ, ʚʳʷʚʠʣʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ 56,3% ʤʘʪʝʨʝʡ 

ʚʚʦʜʠʣʠ ʚ ʧʠʪʘʥʠʝ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʜʝʪʷʤ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 1 ʛʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ 22,5% ð ʚ 6 

ʤʝʩʷʮʝʚ ʠ ʨʘʥʝʝ, 12,5% ð ʚ 7ï8 ʤʝʩʷʮʝʚ, ʘ 21,3% ð ʚ 9ï11 ʤʝʩʷʮʝʚ. 

 ʀʩʭʦʜʷ ʠʟ çʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ 

ʞʠʟʥʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʢʝʬʠʨ ʠ ʜʨʫʛʠʝ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʜʝʪʩʢʦʛʦ 
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ʧʠʪʘʥʠʷ ʩʣʝʜʫʝʪ ʚʚʦʜʠʪʴ ʚ ʨʘʮʠʦʥ ʨʝʙʝʥʢʘ ʩ 8 ʤʝʩʷʮʝʚ, ʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʣʘʢʪʘʮʠʠ ʫ 

ʢʦʨʤʷʱʠʭ ʤʘʪʝʨʝʡ ʚʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʚʦʟʤʦʞʥʦ ʠ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʩʨʦʢʠ. ʊʚʦʨʦʛ (ʪʚʦʨʦʞʥʫʶ ʧʘʩʪʫ) ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʩ 6,5 ʤʝʩʷʮʝʚ, ʘ ʬʨʫʢʪʦʚʳʝ ʠ 

ʦʚʦʱʥʳʝ ʩʦʢʠ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʩ 3 ʤʝʩʷʮʝʚ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʤʘʪʝʨʝʡ ʚʳʷʚʠʣʦ, ʯʪʦ ʤʥʦʛʠʝ 

ʤʘʪʝʨʠ ʙʳʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʘʭ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ 

ʨʝʙʝʥʢʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ (ʊʘʙʣʠʮʘ 2) ʠ ʜʘʚʘʣʠ ʠʭ ʨʘʥʝʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʨʦʢʦʚ. ɼʦ 6 

ʤʝʩʷʮʝʚ ʚʚʦʜʠʣʠ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ 23,6% ʤʘʪʝʨʝʡ, ʘ ʪʚʦʨʦʛ ʜʘʚʘʣʠ 44,0% ʞʝʥʱʠʥ. 

ʆʜʥʘʢʦ, ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ, ʥʝʢʦʪʦʨʳʝ ʤʘʪʝʨʠ ʚʚʦʜʠʣʠ ʚ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʩʚʦʠʭ 

ʜʝʪʝʡ ʦʪʜʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʟʞʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʨʦʢʦʚ (ʚ 1 ʛʦʜ ʠ ʧʦʟʜʥʝʝ): ʢʠʩʣʦʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ð 16,4% ʤʘʪʝʨʝʡ, ʪʚʦʨʦʛ ð 5,2%, ʬʨʫʢʪʦʚʳʝ ʠ ʦʚʦʱʥʳʝ ʩʦʢʠ ð 4,4% ʞʝʥʱʠʥ. 

 
ʊʘʙʣʠʮʘ 2. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʄɸʊɽʈɽʁ ʇʆ ʌɸʂʊʀʏɽʉʂʀʄ ʉʈʆʂɸʄ ɺɺɽɼɽʅʀʗ ɺ ʈɸʎʀʆʅ ʈɽɹɽʅʂɸ 

ʆʊɼɽʃʔʅʓʍ ʇʈʆɼʋʂʊʆɺ (ʚ % ʢ ʠʪʦʛʫ) 

ʉʨʦʢʠ 
ʂʝʬʠʨ ʠ ʜʨʫʛʠʝ 

ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ 

ʊʚʦʨʦʛ (ʪʚʦʨʦʞʥʘʷ 

ʧʘʩʪʘ) 
ʉʦʢʠ 

3 ʤʝʩʷʮʘ ʠ ʨʘʥʝʝ 1,8 1,8 18,4 

4ï6 ʤʝʩʷʮʝʚ 21,8 42,2 59,6 

7ï8 ʤʝʩʷʮʝʚ 41,8 31,0 13,2 

9ï11 ʤʝʩʷʮʝʚ 18,2 19,8 4,4 

ʚ 1 ʛʦʜ ʠ ʧʦʟʞʝ 16,4 5,2 4,4 

ʀʪʦʛʦ: 100,0 100,0 100,0 

 

ʇʨʠ ʚʳʙʦʨʝ ʜʝʪʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʨʝʙʝʥʢʘ, 40,9% 

ʤʘʪʝʨʝʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʩʦʚʝʪʘʤʠ ʚʨʘʯʘ, ʘ 32,2% ð ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʪʦʚ (ʊʘʙʣʠʮʘ 3). ʊʦʣʴʢʦ ʜʣʷ 4,3% ʤʘʪʝʨʝʡ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚʣʠʷʣʘ ʥʘ ʠʭ 

ʚʳʙʦʨ. ʆʜʥʘʢʦ, ʯʘʩʪʴ ʤʘʪʝʨʝʡ ʚʳʙʦʨʝ ʧʨʦʜʫʢʪʦʚ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʦʧʠʨʘʣʠʩʴ ʥʘ ʪʘʢʦʡ 

ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʩʦʚʝʪʳ ʨʦʜʥʳʭ, ʜʨʫʟʝʡ, ʟʥʘʢʦʤʳʭ (17,4%).  
 

ʊʘʙʣʠʮʘ 3. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʄɸʊɽʈɽʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʆʉʅʆɺʅʓʍ ʄʆʊʀɺɸʊʆʈʆɺ 

ʇʈʀ ɺʓɹʆʈɽ ʇʈʆɼʋʂʊʆɺ ɼɽʊʉʂʆɻʆ ʇʀʊɸʅʀʗ (ʚ % ʢ ʠʪʦʛʫ) 

ʆʩʥʦʚʥʦʡ ʤʦʪʠʚʘʪʦʨ ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʚʨʘʯʘïʧʝʜʠʘʪʨʘ 40,9 

ʂʘʯʝʩʪʚʦ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ 32,2 

ʉʦʚʝʪʳ ʨʦʜʥʳʭ, ʜʨʫʟʝʡ, ʟʥʘʢʦʤʳʭ 17,4 

ɼʨʫʛʦʝ 9,5 

ʀʪʦʛʦ: 100,0 

 

ɺʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ ʛʨʘʤʦʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʨʘʯʝʡ ʧʦ ʚʦʧʨʦʩʘʤ ʧʠʪʘʥʠʷ 

ʨʝʙʝʥʢʘ, ʥʦ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʠ. ʂʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʤʘʪʝʨʝʡ (87,3%) ʚʳʧʦʣʥʷʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʨʘʯʝʡïʧʝʜʠʘʪʨʦʚ ʠ ʫʯʘʩʪʢʦʚʳʭ ʩʝʩʪʝʨ, 

ʦʜʥʘʢʦ 50,9% ʥʝ ʧʦʣʥʦʩʪʴʶ ʜʦʚʝʨʷʣʠ ʵʪʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠ ʧʝʨʝʧʨʦʚʝʨʷʣʠ ʠʭ, ʧʝʨʝʜ ʪʝʤ, 

ʢʘʢ ʚʳʧʦʣʥʠʪʴ. ʏʘʱʝ ʚʩʝʛʦ ʥʝ ʚʳʧʦʣʥʷʣʠ 8,2% ʞʝʥʱʠʥ, ʘ 4,5% ʚʦʦʙʱʝ ʠʭ ʥʝ ʚʳʧʦʣʥʷʣʠ. 

 

ʋʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʫʩʣʦʚʠʷ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʩʝʤʴʠ [13ï14]. ʄʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʦ 
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ʫʯʠʪʳʚʘʪʴʩʷ ʫʯʘʩʪʢʦʚʳʤʠ ʚʨʘʯʘʤʠïʧʝʜʠʘʪʨʘʤʠ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʧʠʪʘʥʠʷ ʨʝʙʝʥʢʘ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʚʨʘʯʝʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ 81,8% ʫʯʘʩʪʢʦʚʳʭ ʧʝʜʠʘʪʨʦʚ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʪʘʨʘʣʠʩʴ ʫʯʠʪʳʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʤʴʠ, 14,9% ʚʨʘʯʝʡ ʥʝ 

ʚʩʝʛʜʘ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʷ ʥʘ ʵʪʦʪ ʬʘʢʪʦʨ, ʘ 3,3% ʚʦʦʙʱʝ ʵʪʦ ʥʝ ʫʯʠʪʳʚʘʣʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

36,3% (ʊʘʙʣʠʮʘ 4) ʤʘʪʝʨʝʡ ʥʝ ʚʳʧʦʣʥʷʣʠ ʠʣʠ ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʫʯʘʩʪʢʦʚʦʛʦ ʚʨʘʯʘïʧʝʜʠʘʪʨʘ ʧʦ ʩʚʦʝʤʫ ʧʠʪʘʥʠʶ, ʘ 23,1% ð ʧʦ ʧʠʪʘʥʠʶ ʨʝʙʝʥʢʘ. 
 

ʊʘʙʣʠʮʘ 4. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʄɸʊɽʈɽʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʅɸʃʀʏʀʗ ʄɸʊɽʈʀɸʃʔʅʆʁ 

ɺʆɿʄʆɾʅʆʉʊʀ ɺʓʇʆʃʅɽʅʀʗ ʈɽʂʆʄɽʅɼɸʎʀʁ ɺʈɸʏɸ ʇʆ ʇʀʊɸʅʀʖ (ʚ % ʢ ʠʪʦʛʫ) 

ʅʘʣʠʯʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʇʦ ʧʠʪʘʥʠʶ ʤʘʪʝʨʠ ʇʦ ʧʠʪʘʥʠʶ ʨʝʙʝʥʢʘ 

ʄʦʛʣʘ ʚʩʝʛʜʘ 63,7 76,9 

ʄʦʛʣʘ, ʥʦ ʥʝ ʚʩʝʛʜʘ 31,9 21,4 

ʅʝ ʤʦʛʣʘ 4,4 1,7 

ʀʪʦʛʦ: 100,0 100,0 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫʯʘʩʪʢʦʚʳʝ ʚʨʘʯʠïʧʝʜʠʘʪʨʳ 

ʜʝʪʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʫ ʩ ʢʦʨʤʷʱʠʤʠ ʤʘʪʝʨʷʤʠ ʧʦ ʧʦʜʜʝʨʞʢʝ 

ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʪʣʠʯʥʦ ʧʦʥʠʤʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʝ. ʇʠʪʘʥʠʶ ʨʝʙʝʥʢʘ ʫʯʘʩʪʢʦʚʳʝ ʚʨʘʯʠ ʫʜʝʣʷʶʪ ʧʦʚʳʰʝʥʥʦʝ 

ʚʥʠʤʘʥʠʝ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʝʡ ʧʦʣʫʯʘʶʪ ʦʪ ʩʚʦʝʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʚʨʘʯʘïʧʝʜʠʘʪʨʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʠʪʘʥʠʶ ʨʝʙʝʥʢʘ. çʂʦʤʥʘʪʳ ʟʜʦʨʦʚʦʛʦ ʨʝʙʝʥʢʘè ʚ ʨʷʜʝ 

ʜʝʪʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʠ ʜʝʪʩʢʠʭ ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʛʦʨʦʜʘ ʫʪʨʘʪʠʣʠ ʩʚʦʶ ʨʦʣʴ ʚ 

ʧʨʦʧʘʛʘʥʜʝ ʠ ʧʦʜʜʝʨʞʢʝ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʦʜʥʘʢʦ ʜʝʡʩʪʚʫʶʱʠʝ ʢʦʤʥʘʪʳ ʧʦ ʦʮʝʥʢʝ 

ʤʘʪʝʨʝʡ ʨʘʙʦʪʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʤʘʪʝʨʠ ʚ ʧʝʨʠʦʜ ʢʦʨʤʣʝʥʠʷ 

ʨʝʙʝʥʢʘ ʛʨʫʜʴʶ ʜʦʧʘʠʚʘʶʪ ʝʛʦ ʜʨʫʛʠʤʠ ʞʠʜʢʦʩʪʷʤʠ, ʧʨʠʯʝʤ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʞʝʥʱʠʥ 

ʥʘʯʠʥʘʶʪ ʜʝʣʘʪʴ ʵʪʦ ʩ ʪʨʝʭ ʤʝʩʷʮʝʚ ʠʣʠ ʨʘʥʴʰʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʝʡ ʥʘʯʠʥʘʶʪ ʧʨʠʢʦʨʤʳ 

ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʩʨʦʢʠ, ʧʨʠʩʣʫʰʠʚʘʷʩʴ ʢ ʩʦʚʝʪʘʤ ʩʚʦʠʭ ʫʯʘʩʪʢʦʚʳʭ ʧʝʜʠʘʪʨʦʚ. ʆʜʥʘʢʦ, 

ʯʘʩʪʴ ʤʘʪʝʨʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʜʦʤʣʝʥʘ ʦʙ ʩʨʦʢʘʭ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʨʝʙʝʥʢʘ 

ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʜʘʝʪ ʠʭ ʨʘʥʝʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʨʦʢʦʚ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʤʘʪʝʨʝʡ ʜʘʶʪ 

ʩʚʦʠʤ ʜʝʪʷʤ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʨʘʥʴʰʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʨʦʢʘ. ʇʨʠ ʚʳʙʦʨʝ ʜʝʪʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʨʝʙʝʥʢʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʝʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʩʦʚʝʪʘʤʠ ʚʨʘʯʘ ʠ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʪʦʚ. ʆʜʥʘʢʦ, ʯʘʩʪʴ ʤʘʪʝʨʝʡ ʚʳʙʦʨʝ 

ʧʨʦʜʫʢʪʦʚ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʘʢʦʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʩʦʚʝʪʳ ʨʦʜʥʳʭ, 

ʜʨʫʟʝʡ, ʟʥʘʢʦʤʳʭ. 
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ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʝ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʙʦʣʝʟʥʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. ɹr ʣ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʘʥʘʣʠʟ 871 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʥʘ ʜʝʪʝʡ ʩ ʦʩʪʨʳʤʠ ʢʦʞʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʟʘ 

10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ  ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʳ 

ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʷʜʳ ʙʳʣʠ ʚʳʨʘʚʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel 2013 ʩ 

ʧʦʤʦʱʴʶ ʜʦʙʘʚʣʝʥʠʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʣʠʥʠʠ ʪʨʝʥʜʘ, ʢʘʢ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʜʣʷ ʜʘʥʥʦʡ 

ʥʦʟʦʣʦʛʠʠ ʙʦʣʴʥʳʭ. 

 

Abstract. The article presents the results of predicting acute skin allergic diseases in children 

by referral to a hospital, which made it possible to obtain more visible data on the dynamics of the 

disease in the future. A retrospective analysis of 871 case histories was conducted for children with 

acute skin allergic diseases over a 10-year period who were hospitalized at the National Center for 

Maternal and Child Health. 
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The obtained dynamic series were aligned in the Microsoft Excel 2013 program by adding a 

logarithmic trend line, as more appropriate for this nosology of patients. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʦʩʪʨʳʝ ʢʦʞʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʦʛʥʦʟ. 

 

Keywords: children, acute skin allergic diseases, prognosis. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ. ʆʩʪʨʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʨʦʙʣʝʤʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ ʦʙ çʵʧʠʜʝʤʠʠ 

ʘʣʣʝʨʛʠʠè. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʪʨʘʜʘʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 10% 

ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʢʘʢ ʭʨʦʥʠʯʝʩʢʠʭ, ʪʘʢ ʠ 

ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʨʘʧʠʚʥʠʮʘ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʘʥʛʠʦʥʝʚʨʦʪʠʯʝʩʢʠʡ ʦʪʝʢ, ʤʥʦʛʦʬʦʨʤʥʘʷ ʵʢʩʩʫʜʘʪʠʚʥʘʷ ʵʨʠʪʝʤʘ ʠ ʜʨʫʛʠʝ [1ï2]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʦʛʥʦʟʠʨʫʶʪ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʯʠʩʣʘ ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ, ʯʪʦ ʜʠʢʪʫʝʪ ʧʦʠʩʢ ʥʦʚʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ð 

ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʧʨʠʟʚʘʥʥʘʷ ʧʨʝʜʫʧʨʝʜʠʪʴ ʨʘʟʚʠʪʠʝ ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʪʦʨʠʯʥʘʷ ʠʣʠ ʪʨʝʪʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʤʝʶʪ ʩʚʦʝʡ ʮʝʣʴʶ ʦʙʣʝʛʯʠʪʴ 

ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʠʣʠ ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʭʨʦʥʠʯʝʩʢʠʭ ʠ 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [3ï4]. ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʘʣʣʝʨʛʠʝʡ 

ʩʪʨʘʜʘʶʪ ʦʪ 10 ʜʦ 30% ʥʘʩʝʣʝʥʠʷ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʘʡʦʥʘʭ 

ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 50ï60%. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺʆɿ, ʙʦʣʝʝ 15% 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʩʪʨʘʜʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ ʤʝʛʘʧʦʣʠʩʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʨʦʚʝʥʴ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 30ï

60%, ʘ ʯʠʩʣʦ ʦʙʨʘʱʝʥʠʡ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʦ ʧʦʚʦʜʫ ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʚʳʨʦʩʣʦ ʥʘ 18% [5ï7]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʳʭ ʢʦʞʥʳʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʚ ʩʪʘʮʠʦʥʘʨ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 871 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʥʘ ʜʝʪʝʡ ʩ ʦʩʪʨʳʤʠ 

ʢʦʞʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʟʘ 10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ  ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ). 

ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʳʭ ʢʦʞʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ  ʫ ʜʝʪʝʡ ʠʩʭʦʜʠʣʠ ʠʟ ʜʚʫʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ: 

1. ʊʨʝʥʜʳ ʙʳʣʠ ʚʳʩʪʨʦʝʥʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ 2003ï2012 ʛʛ.; 

2. ɼʣʷ ʧʨʦʛʥʦʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʚʠʪʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʷʜʳ ʙʳʣʠ ʚʳʨʘʚʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel 2013 ʩ 

ʧʦʤʦʱʴʶ ʜʦʙʘʚʣʝʥʠʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʣʠʥʠʠ ʪʨʝʥʜʘ, ʢʘʢ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʜʣʷ ʜʘʥʥʦʡ 

ʥʦʟʦʣʦʛʠʠ ʙʦʣʴʥʳʭ ʪ.ʢ. ʦʥʘ ʥʦʩʠʪ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʛʜʝ ʭ ð ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, R2 ð ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

 ʇʦ ʜʘʥʥʳʤ ʦʪʜʝʣʝʥʠʷ ʘʣʣʝʨʛʦʣʦʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʣʦʛʠʠ ʅʎʆʄʠɼ ʩ 2007ï

2008 ʛʦʜʘ ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʦʩʪʨʳʭ ʥʝʦʪʣʦʞʥʳʭ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ (97ï
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105), ʩ 2009 ʛʦʜʘ ʩʥʠʞʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʩ 105 ʜʦ 65 ʜʝʪʝʡ 

ʩ ʜʘʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɸ ʥʘʠʙʦʣʴʰʠʡ ʧʠʢ ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ 

ʦʪʤʝʯʘʣʦʩʴ (122) ʧʘʮʠʝʥʪʦʚ ʚ 2011 ʛʦʜʫ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʵʪʦʪ ʬʘʢʪ ʙʳʣ ʩʚʷʟʘʥ ʩ 

ʙʝʩʢʦʥʪʨʦʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʘʧʪʝʯʥʦʡ ʩʝʪʠ ʠ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʙʣʠʛʘʪʥʳʭ ʘʣʣʝʨʛʝʥʦʚ (ʧʠʱʝʚʳʭ ʢʨʘʩʠʪʝʣʝʡ, ʬʘʩʪʬʫʜʦʚ) ʚ ʧʠʱʫ ʜʝʪʝʡ. ɺ 2012 ʛʦʜʫ ʠʤʝʣʦ 

ʤʝʩʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ (78) ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʘʥʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ. ɸ ʩ 2013 ʛʦʜʫ ʦʪʤʝʯʘʣʩʷ ʚʥʦʚʴ ʨʦʩʪ (107) ʙʦʣʴʥʳʭ ʩ 

ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʜʝʣʝʥʠʝ 

ʘʣʣʝʨʛʦʣʦʛʠʠ. ʀ ʩ 2014 ʛʦʜʫ ʙʳʣ ʩʧʘʜ (52) ʙʦʣʴʥʳʭ ʩ ʜʘʥʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ. ɸ 

ʩ 2015 ʛʦʜʘ ʦʪʤʝʯʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ (66) ʜʝʪʝʡ ʩ ʜʠʘʛʥʦʟʘʤʠ ʦʩʪʨʳʭ 

ʥʝʦʪʣʦʞʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʠʣʠ ʚ ʦʪʜʝʣʝʥʠʝ ʘʣʣʝʨʛʦʣʦʛʠʠ 

ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʣʦʛʠʠ ʅʎʆʄʠɼ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ (ʊʘʙʣʠʮʘ). 
 

ʊʘʙʣʠʮʘ.  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɹʆʃʔʅʓʍ ʉ ʆʉʊʈʓʄʀ ɸʃʃɽʈɻʀʏɽʉʂʀʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ ʂʆɾʀ 

ʇʆʉʊʋʇʀɺʐʀʍ ʅɸ ʉʊɸʎʀʆʅɸʈʅʆɽ ʃɽʏɽʅʀɽ ʉ 2005 ʇʆ 2015 ʛʛ. (%) 
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ʦ
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ʵ
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ʊ
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2005 22,6 39,6 20,7 7,5 5,7 1,9 1,9   53 

2006 36,4 42,4 10,6 3,0  3,0 1,5 3,0  66 

2007 44,3 27,8 19,6 3,1 1,0  1,0 3,1  97 

2008 57,1 27,6 9,5 1,9   1,0 1,0  105 

2009 70,8 23,1  3,1    3,1  65 

2010 61,7 18,3 5,0 8,3  1,7 1,7 1,7 1,7 60 

2011 64,8 13,1  4,9  1,6  1,6 0,8 122 

2012 68,2 12,8 11,5 5,1    1,3  78 

2013 68,2 11,0 4,7    1,9 1,9  107 

2014 82,7 1,9 3,8 3,8  1,9 1,9   52 

2015 72,7 7,6 3,0 3,0 6,1   7,6  66 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʊʘʙʣʠʮʳ, ʩ 2015 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʦʜʘʤʠ 

ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʦʩʪʨʘʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʢʨʘʧʠʚʥʠʮʘ (7,6%), 

ʩʠʥʜʨʦʤʘ ʃʘʡʝʣʣʘ (7,6%) ʠ ʠʥʩʝʢʪʥʦʡ ʘʣʣʝʨʛʠʠ (6,1%). ɺʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʚʠʪʘʤʠʥʦʚ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ, ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʧʨʦʚʠʟʦʨʦʚ 

ʚ ʘʧʪʝʯʥʦʡ ʩʝʪʠ.  
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ʈʠʩʫʥʦʢ 1. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  

ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝʡ ʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʢʨʘʧʠʚʥʠʮʝʡ ʧʦ ʜʘʥʥʳʤ ʅʎʆʄʠɼ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 1 ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦʈʘ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʦʩʪʨʘʷ ʢʨʘʧʠʚʥʠʮʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨ ʚ 2008 ʛʦʜʫ, ʚ 2011 

ʛʦʜʫ ʠ 2013 ʛʦʜʫ. ʃʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʣʠʥʠʷ ʪʨʝʥʜʘ ʫ=18,393In(ʭ)+17,916, R2=0,4935. ʊʘʢʞʝ 

ʠʤʝʝʪ ʤʝʩʪʦ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ ʵʪʠʢʦʡ 

ʧʠʪʘʥʠʷ ʪ. ʝ. ʧʝʨʝʭʦʜʦʤ ʥʘ ʝʜʫ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ.  

ʉ 2008 ʛʦʜʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʷ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʜʝʪʝʡ ʩ 

ʜʠʘʛʥʦʟʦʤ ʦʩʪʨʘʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʢʨʘʧʠʚʥʠʮʘ ʫ=ī9,171 In(ʭ)+30,774, R2=0,5382. 

 
 

ʈʠʩʫʥʦʢ 2. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  

ʩʠʥʜʨʦʤʦʤ ʉʪʠʚʝʥʩʘïɼʞʦʥʩʘ ʠ ʩʠʥʜʨʦʤʘ ʃʘʡʝʣʣʘ ʧʦ ʜʘʥʥʳʤ ʅʎʆʄʠɼ 
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʘʨʘʤʝʪʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʨʦʛʥʦʟʘ ʧʨʠ ʩʠʥʜʨʦʤʝ ʉʪʠʚʝʥʩʘïɼʞʦʥʩʦʥʘ 

ʠ ʃʘʡʝʣʣʘ (ʈʠʩʫʥʦʢ 2) ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʃʘʡʝʣʣʘ ʫ=0,5769 

In(ʭ)+0,8093, R2=0,0916, ʨʦʩʪ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʷʟʘʥ ʩ ʧʦʣʠʧʨʦʤʘʟʠʝʡ ʩʦ ʩʪʦʨʦʥʳ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʘʧʪʝʯʥʦʡ ʩʝʪʠ ʠ ʪʝʤ, ʯʪʦ ʨʦʜʠʪʝʣʠ 

ʧʘʮʠʝʥʪʦʚ ʩʘʤʦʚʦʣʴʥʦ ʥʘʟʥʘʯʘʶʪ ʣʝʯʝʥʠʝ ʩʚʦʝʤʫ ʨʝʙʝʥʢʫ. ʆʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʷ ʩʠʥʜʨʦʤʘ 

ʉʪʠʚʝʥʩʘïɼʞʦʥʩʘ ʫ=ī0,3 In(ʭ)+1,1145, R2=0,1969.  

 
 

ʈʠʩʫʥʦʢ 3. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʘʣʣʝʨʛʠʠ ʠ ʤʥʦʛʦʬʦʨʤʥʦʡ ʵʨʠʪʝʤʳ ʧʦ ʜʘʥʥʳʤ ʅʎʆʄʠɼ 

 

ʇʨʠ ʤʥʦʛʦʬʦʨʤʥʦʡ ʵʨʠʪʝʤʝ (ʈʠʩʫʥʦʢ 3.) ʠʤʝʣ ʤʝʩʪʦ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʥʠʷ ʩ 

2010 ʧʦ 2011 ʛʦʜʘ ʫ=0,1In(ʭ)+0,0226, R2=0,034. ʊʘʢʞʝ ʩ 2016 ʛʦʜʘ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ 

ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʨʠ ʢʨʘʧʠʚʥʠʮʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʛʝʥʝʟʘ ʠʤʝʣʦ ʤʝʩʪʦ ʧʠʢ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚ 2006, 2011, 2013ï2014 ʛʛ., ʫ=ī0,209In(ʭ)+1,0595, R2=0,0392. ʉ 2017 ʛʦʜʘ 

ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʷ ʨʦʩʪʘ ʙʦʣʝʟʥʠ, ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʨʝʮʝʧʪʫʨʥʦʛʦ ʙʣʘʥʢʘ ʚʦ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʠʟ ʈʠʩʫʥʢʘ 4. ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʠʢ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʡ ʢʨʘʧʠʚʥʠʮʝ ʠʤʝʣ ʤʝʩʪʦ ʚ 2007 ʠ 2011 ʛʛ. ʫ=ī1,10 

In(ʭ)+8,2999, R2=0,0234, ʩ 2015 ʛʦʜʘ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʇʠʢ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʩʝʢʪʥʦʡ ʘʣʣʝʨʛʠʝʡ ʦʪʤʝʯʘʣʩʷ ʚ 2008, ʚ 2013 ʠ 2015 ʛʦʜʘʭ. 

ʫ=0,3611In(ʭ)+0,9708, R2=0,0221 ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʚʦʟʤʦʞʥʦ ʜʘʥʥʳʡ ʬʘʢʪ ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʦʡ ʦʙʨʘʱʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ. 

 

y = -0,209ln(x) + 1,0595

RĮ = 0,0392

y = 0,1ln(x) + 0,0226

RĮ = 0,0340
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ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʢʨʘʧʠʚʥʠʮʘʤʥʦʛʦʬ. ʵʨʠʪʝʤʘ
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ʈʠʩʫʥʦʢ 4. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  

ʨʝʮʠʜʠʚʠʨʫʶʱʝʡ ʢʨʘʧʠʚʥʠʮʳ ʠ ʠʥʩʝʢʪʥʦʡ ʘʣʣʝʨʛʠʠ ʧʦ ʜʘʥʥʳʤ ʅʎʆʄʠɼ 

 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʜʝʪʝʡ ʩ ʦʩʪʨʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʜʘʥʥʳʤ ʅʎʆʄʠɼ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʝ ʜʘʥʥʳʝ ʦ 

ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʙʫʜʫʱʝʤ. ʆʪʤʝʯʘʝʪʩʷ ʚ ʙʫʜʫʱʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʦʩʪʨʘʷ ʢʨʘʧʠʚʥʠʮʘ, ʠʥʩʝʢʪʥʘʷ ʘʣʣʝʨʛʠʷ ʠ ʩʠʥʜʨʦʤʘ 

ʃʘʡʝʣʣʘ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʦʩʪ ʜʘʥʥʳʭ ʥʦʟʦʣʦʛʠʡ ʩʚʷʟʘʥ ʩ ʫʣʫʯʰʝʥʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʈʦʩʪ ʩʠʥʜʨʦʤʘ ʃʘʡʝʣʣʘ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʧʦʣʠʧʨʦʛʤʘʟʠʠ, 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʩʘʤʦʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ/ʨʦʜʠʪʝʣʝʡ, 

ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʘʧʪʝʯʥʦʡ ʩʝʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʜʝʪʝʡ ʩ ʦʩʪʨʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʜʘʥʥʳʤ ʅʎʆʄʠɼ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ 

ʥʘʛʣʷʜʥʳʝ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʙʫʜʫʱʝʤ. ɺ 

ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʦʪʤʝʯʘʪʴʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʦʩʪʨʘʷ ʢʨʘʧʠʚʥʠʮʘ, ʠʥʩʝʢʪʥʘʷ 

ʘʣʣʝʨʛʠʷ ʠ ʩʠʥʜʨʦʤ ʃʘʡʝʣʣʘ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʦʩʪ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʚʷʟʘʥ ʩ ʫʣʫʯʰʝʥʠʝʤ 

ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʈʦʩʪ ʩʠʥʜʨʦʤʘ ʃʘʡʝʣʣʘ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ 

ʧʦʣʠʧʨʦʛʤʘʟʠʠ, ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʩʘʤʦʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʤʥʦʛʦʦʙʨʘʟʠʝʤ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ) ʚ ʘʧʪʝʯʥʦʡ ʩʝʪʠ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʪ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʪʜʝʣʝʥʠʝ ʘʣʣʝʨʛʦʣʦʛʠʠ 

ʅʎʆʄʠɼ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʨʦʚʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʠ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʚʥʝʩʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚ ʢʣʠʥʠʯʝʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʦ ╘ʧʨʦʪʦʢʦʣʳ 

ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʣʝʯʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʦʩʪʨʳʭ 

ʥʝʦʪʣʦʞʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ ʜʝʪʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʦʮʝʥʢʫ ʠʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʉʇʙɻɹʋɿ çɻʦʨʦʜʩʢʘʷ ʄʘʨʠʠʥʩʢʘʷ 

ʙʦʣʴʥʠʮʘè ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʧʫʪʝʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 100 ʙʦʣʴʥʳʭ, ʧʨʦʭʦʜʷʱʠʭ 

ʣʝʯʝʥʠʝ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 
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ʧʘʪʦʣʦʛʠʝʡ, ʧʨʦʭʦʜʷʱʠʝ ʣʝʯʝʥʠʝ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʫʶ 

ʩʦʮʠʘʣʴʥʫʶ ʛʨʫʧʧʫ, ʠʤʝʶʱʫʶ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʣʦʚʠʡ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʮʝʥʢʫ ʠʤʠ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ. ɹʦʣʴʥʳʝ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ. 

 

Abstract. The article examines the influence of the characteristics of the medical and social 

characteristics of surgical patients on their assessment of the effectiveness of treatment in a hospital. 

The study was conducted on the basis of Mariinskaya City Hospital by random sampling by 

questioning 100 patients undergoing treatment at surgical departments. It has been established that 

patients with surgical pathology undergoing inpatient treatment represent a special social group that 

has conditions and lifestyle characteristics that have a positive impact on their evaluation of the 

treatment. Patients highly appreciate the effectiveness of treatment in surgical departments. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʮʠʦʥʘʨ, ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʘʮʠʝʥʪ, 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

Keywords: hospital, medical and social characteristics, patient, surgical department, 

efficiency. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʯʝʚʠʜʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ, ʯʪʦ ʙʦʣʝʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ 

ʦʙʫʩʣʦʚʣʝʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʝʛʦ ʫʩʣʦʚʠʷʤʠ ʠ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʝʛʦ ʧʦʚʩʝʜʥʝʚʥʳʤ 

ʧʦʚʝʜʝʥʠʝʤ. ʈʘʩʩʯʠʪʘʥʦ, ʯʪʦ ʟʜʦʨʦʚʴʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘ 50% ʠ ʙʦʣʝʝ ʫʩʣʦʚʠʷʤʠ ʠ ʦʙʨʘʟʦʤ 

ʞʠʟʥʠ, ʥʘ 20ï25% ð ʩʦʩʪʦʷʥʠʝʤ (ʟʘʛʨʷʟʥʝʥʠʝʤ) ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʘ 20% ð ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʠ ʥʘ 10ï15% ð ʩʦʩʪʦʷʥʠʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [1].  

ʋʩʣʦʚʠʷ ʞʠʟʥʠ ð ʵʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʠ ʩʪʝʧʝʥʴ 

ʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʦʮʠʘʣʴʥʳʤʠ, ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʦʜ ʦʙʨʘʟʦʤ 

ʞʠʟʥʠ ʧʦʥʠʤʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʠʧʦʚʘʷ ʬʦʨʤʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʛʨʫʧʧ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʤʝʨʦʡ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʦʙʱʝʩʪʚʦʤ ʠ ʫʨʦʚʥʝʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʠ ʙʳʪʦʚʦʡ ʩʨʝʜʦʡ. ʗʚʣʷʷʩʴ ʦʙʲʝʢʪʠʚʥʦʡ 

ʩʪʦʨʦʥʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ ʫʩʣʦʚʠʷ ʠ ʦʙʨʘʟ ʞʠʟʥʠ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ 

ʩʬʝʨʳ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  ʇʨʠ ʠʟʫʯʝʥʠʠ ʫʩʣʦʚʠʡ ʦʙʨʘʟʘ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʝʛʦ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʚʦʟʨʘʩʪʥʦïʧʦʣʦʚʫʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʞʠʚʝʪ. 

ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʜʝʡʩʪʚʠʝ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʥʦʟʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʨʦʚʝʥʴ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʜʨ. [2ï3]. ʆʜʥʘʢʦ, ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʣʝʯʝʥʠʷ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ 

ʧʘʮʠʝʥʪʘʤʠ ʦʩʥʦʚʘʥʘ ʥʘ ʠʭ ʩʫʙʲʝʢʪʠʚʥʦʤ ʤʥʝʥʠʠ, ʢʦʪʦʨʦʝ ʢʘʢ ʧʨʘʚʠʣʦ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʦ 

ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʠʭ ʩʚʦʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʦʙʨʘʟʦʤ ʞʠʟʥʠ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʥʘ ʙʘʟʝ ʉʇʙɻɹʋɿ çɻʦʨʦʜʩʢʘʷ ʄʘʨʠʠʥʩʢʘʷ ʙʦʣʴʥʠʮʘè ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 100 ʧʘʮʠʝʥʪʦʚ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʦʪʜʝʣʝʥʠʷʭ. ɺʳʙʦʨ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʢʘʢ ʦʜʥʦʡ ʠʟ ʤʝʪʦʜʠʢ, ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʠ ʜʦʧʦʣʥʷʶʪ ʠʤʝʶʱʫʶʩʷ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʫʶ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʦʟʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟ 

ʞʠʟʥʠ ʙʦʣʴʥʦʛʦ [4]. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʮʠʝʥʪʳ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 

(50%) (ʈʠʩʫʥʦʢ 1). ɼʦʣʷ ʪʨʘʚʤ, ʦʪʨʘʚʣʝʥʠʡ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʥʝʰʥʠʭ 

ʧʨʠʯʠʥ ʩʦʩʪʘʚʠʣʠ 16%, ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ð 14% ʠ 13% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʟʥʷʤʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣ 2%, ʩ 

ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ð 1%, ʧʨʦʯʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ð 3%. 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ (ʚ %) 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣ ʠ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʨʠʪʝʨʠʝʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʮʝʥʢʫ ʙʦʣʴʥʳʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ [5]. ʆʮʝʥʢʘ 

ʧʦʣʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʦʪʜʝʣʝʥʠʷʭ, 53% ʩʦʩʪʘʚʠʣʠ ʞʝʥʱʠʥʳ. ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ (75%) ð ʵʪʦ ʙʦʣʴʥʳʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 60 ʣʝʪ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 60 ʣʝʪ ʩʦʩʪʘʚʠʣ 25%. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʙʳʣ 35,2 

Ñ1,5 ʣʝʪ. 

ʆʮʝʥʢʘ ʧʘʮʠʝʥʪʦʚ ʧʦ ʤʝʩʪʫ ʧʨʦʞʠʚʘʥʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʙʦʣʴʥʳʭ, 

ʧʨʦʭʦʜʠʚʰʠʭ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ   ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ 

ʧʨʠʭʦʜʠʣʦʩʴ 91%. ɾʠʪʝʣʝʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʙʳʣʦ 9%. ʇʨʠʯʝʤ 95% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʷʚʣʷʣʠʩʴ ʛʨʘʞʜʘʥʘʤʠ ʈʌ, ʠ ʪʦʣʴʢʦ 5% ð ʛʨʘʞʜʘʥʘʤʠ ʩʪʨʘʥ ʉʅɻ. ʉʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ, 74% 

ʧʘʮʠʝʥʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʙʳʣʠ ʣʠʮʘ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʛʦʨʦʜʝ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ, 

7% ð ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 19% ð ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʈʌ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʠ: 

ɼʘʛʝʩʪʘʥ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʅʦʚʛʦʨʦʜʩʢʘʷ ʠ ʇʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʜʨ. 
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ʊʘʢ ʢʘʢ 75% ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʪʨʫʜʫ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʥʘʣʠʯʠʝ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʛʨʫʧʧʳ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠʛʨʘʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʝʜʠʢʦï

ʩʦʮʠʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʩ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʣʠ ʣʝʯʝʥʠʝ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ, ʠʤʝʣʠ ʠʥʚʘʣʠʜʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ 7% ʦʧʨʦʰʝʥʥʳʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ (93%) ʥʝ ʠʤʝʣʠ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʯʪʦ ʙʳʣʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʙʩʣʝʜʫʝʤʫʶ ʛʨʫʧʧʫ ʧʦʧʘʣʠ ʧʘʮʠʝʥʪʳ, ʧʦʩʪʫʧʠʚʰʠʝ ʧʝʨʚʠʯʥʦ ʠʣʠ 

ʧʘʮʠʝʥʪʳ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʩ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ. 

ʀʟʫʯʝʥʠʝ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʝʜʠ ʥʠʭ 

ʧʨʝʦʙʣʘʜʘʣʠ ʣʠʮʘ, ʠʤʝʶʱʠʝ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ (41%) ʠ ʩʨʝʜʥʝʝ ʩʧʝʮʠʘʣʴʥʦʝ (35%), ʘ 

ʪʘʢʞʝ ʥʝʦʢʦʥʯʝʥʥʦʝ ʚʳʩʰʠʝ ʠ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ (24%). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʦʪʥʦʩʠʣʠʩʴ ʧʦ ʩʦʮʠʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʢ ʧʝʥʩʠʦʥʝʨʘʤ (45%) ʠ ʨʘʙʦʯʠʤ (32%). ʗʚʣʷʣʠʩʴ 

ʫʯʘʱʠʤʠʩʷ ʠʣʠ ʩʪʫʜʝʥʪʘʤʠ 5% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʙʝʟʨʘʙʦʪʥʳʤʠ ð 18%.  

ɾʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ ʩʣʫʞʘʪ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʫʩʣʦʚʠʷ 

ʞʠʟʥʠ [6]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 70% ʦʧʨʦʰʝʥʥʳʭ ʧʨʦʞʠʚʘʣʠ ʚ ʦʪʜʝʣʴʥʦʡ ʢʚʘʨʪʠʨʝ, 25% 

ʧʘʮʠʝʥʪʦʚ ð ʚ ʢʦʤʤʫʥʘʣʴʥʦʡ, ʘ 5% ʙʦʣʴʥʳʭ ʧʨʦʞʠʚʘʣʠ ʚ ʦʙʱʝʞʠʪʠʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʦʮʝʥʢʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ 

ʧʦʜʭʦʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʧʦ ʜʦʭʦʜʘʤ ʠ ʨʘʩʭʦʜʘʤ; ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʝʥʠʷ 

ʜʫʰʝʚʳʭ ʜʦʭʦʜʦʚ ʠ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ; ʯʝʨʝʟ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʣʠʯʥʦʩʪʠ ð ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʢ ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʦʙʱʝʩʪʚʝ ʩʪʘʥʜʘʨʪʳ 

ʧʦʪʨʝʙʣʝʥʠʷ; ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʦʮʝʥʦʢ ʩʚʦʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʆʮʝʥʢʘ ʨʝʘʣʴʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʝʛʦʜʥʷʰʥʠʭ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ ʟʘʪʨʫʜʥʝʥʘ, ʘ 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʜʘʥʥʳʝ, ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʩʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʚʦʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʮʝʣʦʤ ʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʯʝʤ ʜʘʚʘʝʤʘʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʘʢʪʠʯʝʩʢʦʤ 

ʜʝʥʝʞʥʦʤ ʜʦʭʦʜʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʯʣʝʥʘ ʩʝʤʴʠ, ʢʦʪʦʨʘʷ ʦʯʝʥʴ ʯʘʩʪʦ ʟʘʥʠʞʘʝʪʩʷ. ʉʘʤʦʦʮʝʥʢʘ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʣʘ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ [7]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 23% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʮʝʥʠʣʠ ʩʚʦʝ 

ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʘʢ ʭʦʨʦʰʝʝ, 60% ʦʧʨʦʰʝʥʥʳʭ ð ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʫʢʘʟʘʚ, 

ʯʪʦ ʜʝʥʝʛ ʭʚʘʪʘʝʪ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʞʠʟʥʴ (ʊʘʙʣʠʮʘ). ʇʦ ʩʦʙʩʪʚʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʠʤʝʣʠ 

ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ 15% ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʣʠ, ʯʪʦ ʜʝʥʝʛ ʠʤ 

ʭʚʘʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʘ 2% ʦʮʝʥʠʣʠ ʩʚʦʝ ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʘʢ 

ʙʝʜʥʦʝ. 
ʊʘʙʣʠʮʘ. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʇɸʎʀɽʅʊʆɺ ʍʀʈʋʈɻʀʏɽʉʂʀʍ ʆʊɼɽʃɽʅʀʁ,  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉɸʄʆʆʎɽʅʂʀ ʄɸʊɽʈʀɸʃʔʅʆɻʆ ʇʆʃʆɾɽʅʀʗ (ʚ % ʢ ʠʪʦʛʫ) 

ʄʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʍʦʨʦʰʝʝ (ʧʨʦʙʣʝʤ ʩ ʜʝʥʴʛʘʤʠ ʥʝʪ) 23% 

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʜʝʥʝʛ ʭʚʘʪʘʝʪ (ʜʝʥʝʛ ʭʚʘʪʘʝʪ ʥʘ ʥʦʨʤʘʣʴʥʫʶ 

ʞʠʟʥʴ) 

60% 

ʅʠʞʝ ʩʨʝʜʥʝʛʦ (ʜʝʥʝʛ ʭʚʘʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ) 15% 

ɹʝʜʥʦʝ (ʜʝʥʝʛ ʥʝ ʭʚʘʪʘʝʪ ʜʘʞʝ ʥʘ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ) 2% 

ʀʪʦʛʦ:  100% 
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ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚ ʘʥʢʝʪʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚʦʧʨʦʩʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʩʘʤʦʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʙʦʣʴʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦ ʪʘʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʥʘʣʠʯʠʝ ʯʫʚʩʪʚʘ ʩʪʨʘʭʘ ʟʘ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʠ 

ʙʝʩʩʦʥʥʠʮʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ (90%) ʜʦ ʣʝʯʝʥʠʷ ʯʫʚʩʪʚʦʚʘʣʠ ʬʠʟʠʯʝʩʢʠʡ 

ʜʠʩʢʦʤʬʦʨʪ, ʘ 10% ʙʦʣʴʥʳʭ ð ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʣʝʯʝʥʠʷ 9% ʧʘʮʠʝʥʪʦʚ ʦʱʫʱʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʘ ʫ 91% ʙʦʣʴʥʳʭ 

ʬʠʟʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ ʦʪʩʫʪʩʪʚʦʚʘʣ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 100% ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ 

ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʦʪʜʝʣʝʥʠʷ ʩʪʘʮʠʦʥʘʨʘ, ʜʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʦʪʜʝʣʝʥʠʷʭ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʫ 1% ʧʘʮʠʝʥʪʦʚ ʩʦʭʨʘʥʠʣʩʷ 

ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʫ 10% ʦʧʨʦʰʝʥʥʳʭ ð ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ, ʘ 89% ʙʦʣʴʥʳʭ 

ʟʘʷʚʠʣʠ, ʯʪʦ ʧʦ ʦʢʦʥʯʘʥʠʶ ʣʝʯʝʥʠʷ ʙʦʣʴ ʠʩʯʝʟʣʘ. 

ʇʦ ʥʘʣʠʯʠʶ ʯʫʚʩʪʚʘ ʩʪʨʘʭʘ ʟʘ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ, ʨʝʩʧʦʥʜʝʥʪʳ 

ʨʘʟʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 7% ʦʧʨʦʰʝʥʥʳʭ ʠʩʧʳʪʳʚʘʣʠ ʩʪʨʘʭ, ʘ 93% ʙʦʣʴʥʳʭ 

ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʆʜʥʘʢʦ, ʧʦ ʠʪʦʛʘʤ ʣʝʯʝʥʠʷ, ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ ʟʘ ʩʚʦʝ 

ʟʜʦʨʦʚʴʝ ʥʠʢʪʦ ʠʟ ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʠʩʧʳʪʳʚʘʣ (96%), ʘ 4% ʙʦʣʴʥʳʭ ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʮʝʥʠʪʴ 

ʥʘʣʠʯʠʝ ʯʫʚʩʪʚʘ ʩʪʨʘʭʘ ʟʘ ʩʚʦʝ ʟʜʦʨʦʚʴʝ.  

ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ 6% ʧʘʮʠʝʥʪʦʚ ʩʪʨʘʜʘʣʠ çʙʝʩʩʦʥʥʠʮʝʡè, 72% ʙʦʣʴʥʳʭ ʠʤʝʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʘ ʫ 22% ʦʧʨʦʰʝʥʥʳʭ ʥʠʢʘʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʩʥʦʤ, ʥʝ ʠʤʝʣʦʩʴ. ʇʦ ʠʪʦʛʘʤ ʣʝʯʝʥʠʷ çʙʝʩʩʦʥʥʠʮʘè ʦʩʪʘʣʘʩʴ ʪʦʣʴʢʦ ʫ 14% ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʮʝʥʠʪʴ ʩʚʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʚ ʮʝʣʦʤ ʜʦ ʠ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʝ. ʊʦʣʴʢʦ 6% ʦʧʨʦʰʝʥʥʳʭ ʦʮʝʥʠʚʘʣʠ ʩʚʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʢʘʢ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʜʦ ʣʝʯʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʘ 97% ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʠʭ ʩʘʤʦʯʫʚʩʪʚʠʝ 

ʙʳʣʦ ʧʣʦʭʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ 3% ʧʘʮʠʝʥʪʦʚ ʯʫʚʩʪʚʦʚʘʣʠ ʩʪʨʘʭ ʩʤʝʨʪʠ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʣʝʯʝʥʠʷ 26% ʙʦʣʴʥʳʭ ʦʮʝʥʠʣʠ ʩʚʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʢʘʢ ʦʪʣʠʯʥʦʝ, 61% ʦʧʨʦʰʝʥʥʳʭ ð ʢʘʢ 

ʭʦʨʦʰʝʝ, 11% ʧʘʮʠʝʥʪʦʚ ð ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʘ 2% ʨʝʩʧʦʥʜʝʥʪʦʚ ð ʢʘʢ ʧʣʦʭʦʝ. 

 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʦʮʝʥʢʠ ʠʤʠ ʩʘʤʦʯʫʚʩʪʚʠʷ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ (ʚ %) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʧʨʦʭʦʜʷʱʠʝ ʣʝʯʝʥʠʝ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʫʶ ʩʦʮʠʘʣʴʥʫʶ ʛʨʫʧʧʫ, ʠʤʝʶʱʫʶ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʣʦʚʠʡ ʠ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥʳ, ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 35,2Ñ1,5 ʣʝʪ. ʇʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʝʩʧʦʥʜʝʥʪʳ ʠʤʝʶʪ ʩʨʝʜʥʝʝ ʠ ʩʨʝʜʥʝʝ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʭʦʨʦʰʝʝ ʠʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʦ 

ʩʦʮʠʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʥʩʠʦʥʝʨʘʤ ʠ ʨʘʙʦʯʠʤ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ 

ʙʦʣʴʥʳʝ ʩ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ ʠʤʝʶʪ 

ʠʥʚʘʣʠʜʥʦʩʪʴ. ɹʦʣʴʥʳʝ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʦʪʜʝʣʝʥʠʷʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʝʨʝʩʪʘʣʦ ʠʩʧʳʪʳʚʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ, 

ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ ʟʘ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʠ ʦʪʤʝʯʘʝʪ ʠʩʯʝʟʥʦʚʝʥʠʝ ʙʝʩʩʦʥʥʠʮʳ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʣʝʯʝʥʠʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʦʣʴʥʳʭ ʦʮʝʥʠʚʘʝʪ ʩʚʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʢʘʢ çʦʪʣʠʯʥʦʝè ʠ çʭʦʨʦʰʝʝè. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʚʦʣʴʥʦ ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʠ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʭʦʨʦʰʝʝ ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʙʦʣʴʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ çʩʣʫʯʘʡ ð ʢʦʥʪʨʦʣʴè ʧʦʟʚʦʣʠʣʠ 

ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʳ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʧʨʠ ʘʣʣʝʨʛʠʯʝʩʢʦʤ ʨʠʥʠʪʝ ʠ 

ʨʘʥʥʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʙʨʦʥʭʠʘʣʴʥʫʶ ʘʩʪʤʫ ʫ ʜʝʪʝʡ c ʟʘʙʦʣʝʚʘʥʠʝʤ çʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʨʠʥʠʪè. ʀʟʫʯʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʬʦʥʦʚʳʭ ʜʘʥʥʳʭ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ  ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ  ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʫ ʜʝʪʝʡ, ʘ ʪʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. 

 

Abstract. Results of prospective research caseïcontrol enabled to define types of disorder of 

external respiration disorders at allergic rhinitis and early transformation into bronchial asthma in 

children with ñallergic rhinitisò. To study indicators of background data of functions of external 

breathing for differential diagnostics of allergic rhinitis and revealing of disorders of bronchial 

permeability in children and correlation to sex and age.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʜʝʪʠ, ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ 

ʜʳʭʘʥʠʷ. 

 

Keywords: allergic rhinitis, bronchial asthma, children, external breathing functions. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʅʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ (ɸʈ) ʫ ʜʝʪʝʡ ð ʷʚʣʷʝʪʩʷ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɸʈ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ 

ʚʝʩ ʚ ʩʪʨʫʢʪʫʨʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ (60ï70%) ʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʫʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (10ï15%) [1ï3]. ɸʈ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʬʘʢʪʦʨ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ (ɹɸ) [1, 4]. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʠʤʧʪʦʤʳ ɸʈ ʠʤʝʶʪʩʷ ʫ 28ï78% ʙʦʣʴʥʳʭ ɹɸ, ʘ ʫ 38% ʙʦʣʴʥʳʭ ɸʈ ʩʪʨʘʜʘʶʪ 

ɹɸ [5ï6]. ɸʈ ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʪʷʞʝʣʝʥʠʶ ʪʝʯʝʥʠʷ: 

ʩʠʤʧʪʦʤʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ, ʨʘʩʰʠʨʷʝʪʩʷ ʩʧʝʢʪʨ ʧʨʠʯʠʥʥʳʭ ʘʣʣʝʨʛʝʥʦʚ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʦʩʪʨʝʥʠʷ, ʫ 15ï35% ʙʦʣʴʥʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʙʨʦʥʭʠʘʣʴʥʘʷ 

ʘʩʪʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʥʝʫʢʣʦʥʥʦʤʫ ʨʦʩʪʫ ʯʠʩʣʘ ʪʷʞʝʣʳʭ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʦʨʤ ɸʈ 

ʧʨʠʚʦʜʠʪ ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʘ: ʚ 30% ʩʣʫʯʘʝʚ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʦʷʚʣʝʥʠʝʤ ʩʠʤʧʪʦʤʦʚ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʜʠʘʛʥʦʟʘ ʩʦʩʪʘʚʣʷʣ 2 ʛʦʜʘ, ʚ 43ï50% ð 3 ʛʦʜʘ, ʫ 10% ð ʙʦʣʝʝ 4-ʭ ʣʝʪ ʠ ʚ 

18% ð ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ [1, 7]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʨʘʢʪʠʢʫ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚʩʝ 

ʰʠʨʝ ʚʥʝʜʨʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʛʢʠʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʨʝʙʝʥʢʘ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ɸʈ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ (ʌɺɼ) ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ɸʈ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ɹɸ, ʥʘ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʩʦʩʪʦʷʥʠʷ çʧʨʝʜʙʦʣʝʟʥʠè. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʨʠʥʠʪʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ 

ʦʙʩʪʨʫʢʮʠʠ ʙʨʦʥʭʦʚ. 

 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʠʟʘʡʥ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʣ ʠʩʩʣʝʜʦʚʘʥʠʝ çʩʣʫʯʘʡïʢʦʥʪʨʦʣʴè ɸʈ ʫ ʜʝʪʝʡ. ʋʯʘʩʪʥʠʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: I ʛʨʫʧʧʘ ð ʠʥʪʝʨʤʠʪʠʨʫʶʱʠʡ ɸʈ, II ʛʨʫʧʧʘ 

ð ʧʝʨʩʠʩʪʠʨʫʶʱʠʡ ɸʈ ʠ III  ʛʨʫʧʧʘ ð ʢʦʥʪʨʦʣʴʥʘʷ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ. 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ.ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʠʩʴ ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ 6ï16ʣʝʪ ʦʙʦʝʛʦ ʧʦʣʘ. 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʠʟʘ ʬʦʥʦʚʳʭ ʜʘʥʥʳʭ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ʧʦ 

ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ: ʦʪ 6 ʜʦ 10 ʣʝʪʠ ʠ ʦʪ 11 ʜʦ 16 ʣʝʪ. 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦï

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʎʝʥʪʨʘ ʆʭʨʘʥʳ ʄʘʪʝʨʠʥʩʪʚʘ ʠ ɼʝʪʩʪʚʘ ʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʘʣʣʝʨʛʦʣʦʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʣʦʛʠʠ ʛ.ɹʠʰʢʝʢ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʦʜʠʣʦʩʴ ʢʣʠʥʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ  ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʩʧʠʨʦʛʨʘʬʝ ñMinatoAutoSpiroZò 500 (ʗʧʦʥʠʷ). 

ʆʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ɾɽʃ), ʦʙʲʝʤ 

ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ 1 ʩʝʢʫʥʜʫ (ʆʌɺ1), ʠʥʜʝʢʩ ʊʠʬʬʥʦ (ʪʊ) ð ʦʪʥʦʰʝʥʠʝ 

ʆʌɺ1/ɾɽʃ Ĭ 100%.ʄʆʉ25ï75 ð ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʩʣʝ ʚʳʜʦʭʘ 25ï75% 

ɾɽʃ (ʣ/ʩ).  ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʜʘʥʥʳʤ ʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ 

ʜʦʣʞʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ SPSS. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʦʪʤʝʯʘʣʘʩʴ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʘʞʜʦʛʦ 

ʧʨʠʟʥʘʢʘ ʚ ʛʨʫʧʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦ ʨʘʚʝʥʩʪʚʝ ʜʚʫʭ ʩʨʝʜʥʠʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʩ ʧʦʤʦʱʴʶ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ: U ð ʢʨʠʪʝʨʠʷʄʘʥʥʘ ð ʋʠʪʥʠ (ʜʣʷ ʥʝʩʚʷʟʘʥʥʳʭ 

ʚʳʙʦʨʦʢ) ʠ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɺʦ ʚʩʝʭ ʧʨʦʮʝʜʫʨʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʘʥʘʣʠʟʦʚ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʜʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ (ʈ), ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠʤʘʣʩʷ ʨʘʚʥʳʤ 0,05. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 63 ʙʦʣʴʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 6ï16 ʣʝʪ ʩ ʜʠʘʛʥʦʟʦʤ ɸʈ.I 

ʛʨʫʧʧʘ ð ʠʥʪʝʨʤʠʪʠʨʫʶʱʠʡ ɸʈ ð 32 (50,7%) ʧʘʮʠʝʥʪʘ, II ʛʨʫʧʧʘ ð ʧʝʨʩʠʩʪʠʨʫʶʱʠʡ ɸʈ 

ð 31 (49,2%) ʙʦʣʴʥʳʭ, ʩʨʝʜʠ ʥʠʭ 44 (69,8%) ʤʘʣʴʯʠʢʘ ʠ 19 (30,2%) ʜʝʚʦʯʝʢ. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 9 ʣʝʪ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʘ ʥʘʙʨʘʥʘ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ð 30 ʟʜʦʨʦʚʳʭ 

ʜʝʪʝʡ. ɼʝʪʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ:ʦʪ 6 ʜʦ 10 ʣʝʪ ʠ ʦʪ 11 ʜʦ 16 ʣʝʪ. 

 

 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʘʥʘʣʠʟʝ ʬʦʥʦʚʳʭ ʜʘʥʥʳʭ (ʊʘʙʣʠʮʘ 1) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʫ 33 (100,0%): ʥʘʨʫʰʝʥʠʷ ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ ð ʫ 22 

(66,6%) ʧʘʮʠʝʥʪʦʚ, ʧʦ ʨʝʩʪʨʠʢʪʠʚʥʦʤʫ ʪʠʧʫ ð ʫ 9 (27,3%) ʙʦʣʴʥʳʭ ʠ ʧʦ ʩʤʝʰʘʥʥʦʤʫ ð ʫ 2 

(6,1%) ʜʝʪʝʡ. ɺ 1 ʛʨʫʧʧʝ ʠʤʝʣʠ ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʠ ʨʝʩʪʨʠʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʫ 12 (ʧʦ 46,2%) 

ʧʘʮʠʝʥʪʦʚ, ʩʤʝʰʘʥʥʳʡ ʪʠʧ ʥʘʨʫʰʝʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʫ 1 (7,7%) ʙʦʣʴʥʦʛʦ. ɺʦ 2 ʛʨʫʧʧʝ 

ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 16 (80,0%) ʙʦʣʴʥʳʭ, ʨʝʩʪʨʠʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ð 

ʫ 3 (15,0%) ʜʝʪʝʡ, ʘ ʩʤʝʰʘʥʥʳʡ ʪʠʧ ð ʫ 1 (5,0%) ʧʘʮʠʝʥʪʦʚ. 
 

ʊʘʙʣʠʮʘ 1.   

ʊʀʇʓ ʅɸʈʋʐɽʅʀʁ ʇʈʀ ʀʉʉʃɽɼʆɺɸʅʀʀ ʌʆʅʆɺʓʍ ɼɸʅʅʓʍ ʋ ɼɽʊɽʁ ʩ ɸʈ 

ʊʠʧ ʥʘʨʫʰʝ-

ʥʠʷ 

ɺʦʟʨʘʩʪ 

ʆʙʩʪʨʫʢʪʠʚʥʳʡ ʨʝʩʪʨʠʢʪʠʚʥʳʡ ʩʤʝʰʘʥʥʳʡ ʀʪʦʛʦ 

ɸʙʩ % ɸʙʩ % ʘʙʩ % ʘʙʩ % 

1 ʛʨʫʧʧʘ ð ʀɸʈ 

6ï10 ʣʝʪ 2 33,3 3 50 1 16,7 6 46,2 

11ï16 ʣʝʪ 4 51,1 3 42,9 ð ð 7 53,8 

ʀʪʦʛʦ  6 46,2 6 46,2 1 7,7 13 100 

2 ʛʨʫʧʧʘ ð ʇɸʈ 

6ï10 ʣʝʪ 10 90,9 1 9,1 ð ð 11 55 

11ï16 ʣʝʪ 6 66.7 2 22,2 1 11,1 9 49 

ʀʪʦʛʦ 16 80 3 15 1 5 20 100 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʙʣʶʜʘʝʤʳʭ ʙʦʣʴʥʳʭ, ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, 

ʩʦʩʪʘʚʠʣʠ ʤʘʣʴʯʠʢʠ ð 22 (63,6%), ʘ ʜʝʚʦʯʢʠ ð 12 (36,3%). ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʦʣʴʥʳʭ ʧʦ 

ʚʦʟʨʘʩʪʫ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ ʥʘʨʫʰʝʥʠʷ ʌɺɼ ʧʨʝʦʙʣʘʜʘʣʠ ʫ ʤʘʣʴʯʠʢʦʚ ð 9 

(69,2%) ʠ 13 (65%) ʚ ʦʙʝʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ, ʘ ʫ ʜʝʚʦʯʝʢ ð ʩʦʩʪʘʚʠʣʠ ʚʜʚʦʝ ʤʝʥʴʰʝ: 4 

(30,8%) ʠ 7 (35%) (ʊʘʙʣʠʮʘ 2).  

 
ʊʘʙʣʠʮʘ 2. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺʆɿʈɸʉʊɸ ʀ ʇʆʃɸ 

ɺʦʟʨʘʩʪ 

 

ʧʦʣ 

1 ʛʨʫʧʧʘ ð ʀɸʈ 2 ʛʨʫʧʧʘ ð ʇɸʈ  

6ï10ʣʝʪ 11ï16ʣʝʪ ʚʩʝʛʦ 6ï10ʣʝʪ 11ï16ʣʝʪ ʚʩʝʛʦ ʠʪʦʛʦ 

ʘʙʩ % ʘʙʩ % ʘʙʩ % ʘʙʩ % ʘʙʩ % ʘʙʩ % ʘʙʩ % 

ʞʝʥ 2 33,3 2 28,6 4 30,8 1 9,1 6 66,6 7 35 12 36,3 

ʤʫʞ 4 66,7 5 71,4 9 69,2 10 90,9 3 33,4 13 65 22 63,6 

ʀʪʦʛʦ  6 46,2 7 53,8 13 100 11 55 9 45 20 100 23 100 

 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

184 

 

 

 

 

 

 

 

ʇʨʠ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ ʚ 1 ʛʨʫʧʧʝ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʚ ʦʙʝʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʤʘʣʴʯʠʢʦʚ ʧʦ ʨʝʩʪʨʠʢʪʠʚʥʦʤʫ ʠ 

ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ: ʚ ʚʦʟʨʘʩʪʝ 6ï10 ʣʝʪ ð ʫ 4 (66,7%) ʙʦʣʴʥʳʭ ʧʦ 50% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʪʠʧʘ, ʚ ʚʦʟʨʘʩʪʝ 11ï16 ʣʝʪ ð ʫ 2 (40%) ʠ 3 (60%) ʧʘʮʠʝʥʪʦʚ. ɺʦ 2 ʛʨʫʧʧʝ ʥʘʨʫʰʝʥʠʷ 

ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ ʦʙʥʘʨʫʞʝʥʳ ʫ 9 (90%) ʤʘʣʴʯʠʢʦʚ  ʠ ʫ ʜʝʚʦʯʝʢ (100%) ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ 6ï10 ʣʝʪ, ʪʦʛʜʘ ʢʘʢ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 11ï16 ʣʝʪ ʥʘʨʫʰʝʥʠʷ ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ 

ʪʠʧʫ ʥʘʙʣʶʜʘʣʠʩʴ  ʫ ʙʦʣʴʰʠʥʩʪʚʘ  ʜʝʚʦʯʝʢ ð 5 (66,6%) (ʈʠʩʫʥʦʢ).  

 

 
ʈʠʩʫʥʦʢ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʧʦ ʚʦʟʨʘʩʪʫ, ʧʦʣʫ ʠ ʪʠʧʫ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 10 ʣʝʪ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʪʝʣʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ: ɾɽʃ ʠ ʌɾɽʃ (p<0,01). ʋ ʙʦʣʴʥʳʭ ʩ ʇɸʈ ʚ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘʯʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʝʥʪʠʣʷʮʠʠ ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ  ʩʥʠʞʝʥʠʝ ʆʌɺ1 ʜʦ 1,42Ñ0,8 (ʨ<0,001), ʧʨʦʙʳ ʊʠʬʬʥʦ ʜʦ 79,7Ñ6,29% 

(ʨ<0,001). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʠ ʄʆʉ 25ï75 ʙʳʣʠ ʩʥʠʞʝʥʳ ʜʦ 

1,37Ñ0,45, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʯʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʙʨʦʥʭʦʩʧʘʟʤʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ 

ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʙʨʦʥʭʘʭ (p<0,001). ʊʦʛʜʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʄʆʉ25ï75 1 ʛʨʫʧʧʳ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʨʦʥʭʦʩʧʘʟʤ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʪʜʝʣʘʭ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ  ʧʨʠ ʀɸʈ ʦʪʩʫʪʩʪʚʫʝʪ.  ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʌɺɼ ʙʦʣʴʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 11 ʜʦ 16 ʣʝʪ 

ʧʨʠ ʠʩʭʦʜʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʙʦʣʴʥʳʭ 1 ʠ 2 ʛʨʫʧʧ ʚʳʷʚʠʣ ʥʘʨʫʰʝʥʠʷ  ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ 

ʪʠʧʫ. ʅʘʨʫʰʝʥʠʷ ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʠ ʜʦʩʪʠʛʘʣʠ ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʠ. ɺ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ ʫ ʙʦʣʴʥʳʭ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ: 
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ɾɽʃ ʜʦ 2,48Ñ0,66 (p<0,001) ʠ 2,81Ñ0,9, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠʞʝʥʠʝ ʧʨʦʙʳ ʊʠʬʬʥʦ ʜʦ 

80,41Ñ6,64 (p<0,001) ʠ 75,41Ñ7,95, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʷʚʥʦʤ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʦʙʩʪʨʫʢʮʠʠ. ʆʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʆʌɺ1 ʜʦ 1,78Ñ0,5(p<0,001) ʠ 

1,98Ñ0,5, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʢʘʟʘʪʝʣʴ ʄʆʉ, ʢʘʢ ʧʨʠʟʥʘʢ ʙʨʦʥʭʦʩʧʘʟʤʘ, ʠʤʝʶʱʠʡ ʤʝʩʪʦ ʜʣʷ 

ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʙʨʦʥʭʘʭ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʫ ʙʦʣʴʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ: 1 ʛʨʫʧʧʘ ð ʜʦ 

2,07Ñ1,17 (ʨ<0,01 ), 2 ʛʨʫʧʧʘ ð 1,60Ñ0,42 (ʨ<0,001). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 1 ʠ 2 

ʛʨʫʧʧʘʤʠ ʥʝ ʚʳʷʚʠʣ (ʊʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3. 

ʇʆʂɸɿɸʊɽʃʀ ʌʋʅʂʎʀʀ ɺʅɽʐʅɽɻʆ ɼʓʍɸʅʀʗ ʋ ɼɽʊɽʁ ʉ ɸʃʃɽʈɻʀʏɽʉʂʀʄ ʈʀʅʀʊʆʄ 

 I ʛʨʫʧʧʘ ð ʀɸʈ II  ʛʨʫʧʧʘ ð ʇɸʈ III  ʛʨʫʧʧʘ ð ʟʜʦʨʦʚʳʝ 

6ï10 ʣʝʪ 11ï16 ʣʝʪ 6ï10 ʣʝʪ 11ï16 ʣʝʪ 6ï10 ʣʝʪ 11ï16 ʣʝʪ 

ɾɽʃ 1,79Ñ 0,21 2,48Ñ0,66 1,8 Ñ0,49 2,81 Ñ0,9 1,65Ñ 0,43 3,27 Ñ0,88 

ʌɾɽʃ 1,61Ñ 0,27 2,24 Ñ0,71 1,79 Ñ0,68 2,60 Ñ0,64 1,51Ñ 0,32 3,0 Ñ0,82 

ʆʌɺ1 1,37 Ñ0,14 1,78 Ñ0,5* 1,42 Ñ0,39 1,96Ñ 0,5* 1,35Ñ 0,26 2,63 Ñ0,68 

ʇʨʦʙʘ 

ʊʠʬʬʥʦ 

86,11Ñ8,91 80,41Ñ6,64* 79,7Ñ6,29* 75,41Ñ7,9* 90,48Ñ 5,4 88,18Ñ5,54 

ʄʆʉ25ï75 1,52Ñ 0,49 2,07 Ñ1,17* 1,37Ñ0,45* 1,60Ñ0,42* 1,64Ñ 0,33 3,04Ñ 0,89 

ʇʨʠʤʝʯʘʥʠʝ:* ð ʨ<0,05. ʈ ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʬʦʥʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠ ʥʦʨʤʦʡ(*). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʙʦʣʴʥʳʭ ʩ ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ ɸʈ ʦʪʤʝʯʝʥʳ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʌɺɼ. ʇʨʠ ʀɸʈ ʚ ʚʦʟʨʘʩʪʝ 6ï10 ʣʝʪ ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ  

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʠʞʥʠʭ ʛʨʘʥʠʮ ʥʦʨʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ 

ʚ ʚʦʟʨʘʩʪʝ 11ï16 ʣʝʪ ʥʘʨʫʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʌɺɼ ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʡ ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ. ʇʨʠ ʇɸʈ ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 6ï10 ʣʝʪ ʘʥʘʣʠʟ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʠʣ ʥʘʯʘʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ, ʘ ʫ ʙʦʣʴʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 11ï16 ʣʝʪ ʦʪʤʝʯʝʥʳ 

ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ. 

ɺʝʥʪʠʣʷʮʠʦʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʣʝʛʢʠʭ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʣʠ ʫ ʜʝʪʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 

ʇʨʠ ʀɸʈ ʚ ʦʙʝʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʜʝʪʝʡ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʇʨʠ ʇɸʈ ʥʘʨʫʰʝʥʠʷ ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʤʘʣʴʯʠʢʦʚ ʚ 

ʚʦʟʨʘʩʪʝ 6ï10 ʣʝʪ, ʘ ʚ ʚʦʟʨʘʩʪʝ 11ï16 ʣʝʪ ʦʙʥʘʨʫʞʝʥʳ ʥʘʨʫʰʝʥʠʷ ʫ ʜʝʚʦʯʝʢ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʪʚʝʨʜʠʣʠ ʤʠʨʦʚʳʝ ʜʘʥʥʳʝ ʦ ʙʦʣʝʝ ʯʘʩʪʳʭ ʩʣʫʯʘʷʭ ʙʦʣʝʟʥʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ, ʠ ʠʭ ʙʦʣʝʝ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ [8ï9]. ʇʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ ʫ ʧʘʮʠʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʣʦʤʥʳʤ ʧʝʨʠʦʜʦʤ ʚ ʪʝʯʝʥʠʠ ɸʈ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʵʚʦʣʶʮʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʪʨʘʥʩʬʦʨʤʘʮʠʷ ɸʈ ʚ ɹɸ). ʋ 30ï50%  ʜʝʪʝʡ (ʦʩʦʙʝʥʥʦ ʤʫʞʩʢʦʛʦ ʧʦʣʘ) ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ, ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʷʭ ʠʤʝʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʪʝʯʝʥʠʝ ʠ ʩʧʦʥʪʘʥʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʫ ʜʝʪʝʡ ʩʪʨʘʜʘʶʱʠʝ ɸʈ ʩ 

ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʣʝʛʦʯʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʧʝʨʩʠʩʪʠʨʫʶʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʩʚʷʟʳʚʘʶʪ ʩ 

ʨʘʥʥʠʤ ʥʘʯʘʣʦʤ ɹɸ.  

 

ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʌɺɼ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ 

ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʨʘʥʥʝʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʌɺɼ, ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ ʜʣʷ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ɹɸ ʠ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ɸʈ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 
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ʨʘʥʥʝʡ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʠ ʨʘʥʥʝʤʫ ʜʦʩʪʠʞʝʥʠʶ 

ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʤʠʩʩʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ɸʈ ʚ ɹɸ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʦʧʫʣʷʮʠʦʥʥʦʝ ʟʜʦʨʦʚʴʝ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʫʨʦʚʥʝʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʦʤʦʱʠ, ʘ ʨʘʙʦʪʦʡ ʩʝʢʪʦʨʘ ʧʝʨʚʠʯʥʦʡ 

ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ (ʇʄʉʇ). ɺ  ʩʚʷʟʠ ʩ ʵʪʠʤ,  ʘʢʪʫʘʣʴʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʝʨʚʦʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦïʛʠʛʠʝʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʚʠʪʠʷ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦï

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʧʨʦʜʠʢʪʦʚʘʥʘ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʧʦʪʨʝʙʥʦʩʪʴʶ ʨʝʰʝʥʠʷ ʥʘʩʪʦʷʱʠʭ ʠ 

ʙʫʜʫʱʠʭ ʧʨʦʙʣʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʯʪʦ ʥʘ ʧʨʠʤʝʨʝ ʦʪʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ) ʜʝʣʘʝʪ ʜʘʥʥʳʡ ʘʩʧʝʢʪ ʟʥʘʯʠʤʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʣʫʞʙ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʠʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ.  

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ɺʆʇ ʠʤʝʝʪ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʤʝʜʠʮʠʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʪʨʘʥʳ. ɺ ʩʝʣʴʩʢʠʭ ʫʯʘʩʪʢʦʚʳʭ ʙʦʣʴʥʠʮʘʭ (ʉʋɹ) ʠ 

ʚʨʘʯʝʙʥʳʭ ʘʤʙʫʣʘʪʦʨʠʷʭ (ʉɺɸ) ʚʦ ʛʣʘʚʝ ʢʦʤʘʥʜʳ ʩʪʦʠʪ ʚʨʘʯ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʘ ʩʝʩʪʨʠʥʩʢʠʡ 

ʧʝʨʩʦʥʘʣ, ʚʢʣʶʯʘʷ ʬʝʣʴʜʰʝʨʦʚ ʬʝʣʴʜʰʝʨʩʢʦïʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʦʚ (ʌɸʇʦʚ), ʤʦʞʝʪ ʚʭʦʜʠʪʴ 

ʚ ʩʦʩʪʘʚ ʢʦʤʘʥʜʳ ʢʘʢ ʧʦʤʦʱʥʠʢʠ ɺʆʇ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʩʝʣʴʩʢʦʤʫ ɺʆʇ ʦʙʝʩʧʝʯʠʪʴ ʩʝʣʴʩʢʦʝ 

ʥʘʩʝʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ ʇʦʣʦʞʝʥʠʝʤ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ɺʆʇ). 
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Abstract. At present, it is important to take into account population health, which is 

determined not by the level of highïtech care, but by the work of the primary health care (PHC) 

sector. In this connection, the results of the conducted research of the formation and development of 

the first aid are relevant. The need to study the social and hygienic characteristics of the 

development of primary health care is dictated by the emerging need for a solution to the present 

and future problems of the Russian public health, which, with the example of a separate territory 

(the Orenburg Region), makes this aspect significant and relevant, since the nationwide healthcare 

system of Russia consists of different services of territorial health systems with their demographic, 

social and economic characteristics. 

Of particular importance is the introduction of the GP institution for rural health and medicine 

in selected areas of the country. In rural district hospitals (SMS) and medical outpatient clinics 

(SVAs), a general practitioner is the head of the team, and nursing staff, including paramedic 

paramedicïmidwife points (FAPs), can be part of the team as GP assistants. This helps the rural GP 

to provide the rural population with medical assistance in accordance with the legislation of the 

Russian Federation, the normative legal acts of the Ministry of Health of the Russian Federation and 

the Regulations on the Organization of the Activity of the General Practitioner (GP). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʚʦʚʨʘʯʝʙʥʘʷ ʧʦʤʦʱʴ, ʚʨʘʯ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʟʜʦʨʦʚʴʝ, ʩʝʩʪʨʠʥʩʢʠʡ 

ʧʝʨʩʦʥʘʣ.  

 

Keywords: first aid, general practitioner, health, nursing staff. 

 

ʅʝʩʦʤʥʝʥʥʦ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʦʧʫʣʷʮʠʦʥʥʦʝ ʟʜʦʨʦʚʴʝ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʫʨʦʚʥʝʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʦʤʦʱʠ, ʘ ʨʘʙʦʪʦʡ ʩʝʢʪʦʨʘ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ 

ʧʦʤʦʱʠ (ʇʄʉʇ). ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʫʯʘʩʪʢʦʚʦʛʦ ʚʨʘʯʘ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ 

ʫʢʨʝʧʣʝʥʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʚʘʞʥʝʡʰʘʷ ʬʠʛʫʨʘ ʚ ʘʢʪʠʚʥʦʤ ʧʨʦʚʝʜʝʥʠʠ 

ʧʦʣʠʪʠʢʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʨʦʧʘʛʘʥʜʳ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʛʦ (ʚʨʘʯʘ) ʤʦʪʠʚʘʮʠʶ ʠ ʦʙʝʩʧʝʯʠʪʴ ʝʤʫ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ 

[1ï3].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʪʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ɺʆʇ) ʧʨʦʚʦʜʠʪʩʷ ʩ 

1994ʛ., ʚ ʈʦʩʩʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʚʩʝʛʦ 11 ʪʳʩʷʯ ʫʯʘʩʪʢʦʚ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʚʢʣʶʯʘʷ ʯʘʩʪʥʳʡ 

ʩʝʢʪʦʨ. ɺʘʞʥʦʝ ʟʚʝʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʘ ð ʧʝʨʝʤʝʱʝʥʠʝ ʯʘʩʪʠ ʫʩʣʫʛ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʚ ʧʝʨʚʠʯʥʦʝ ʟʚʝʥʦ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʧʝʨʝʚʦʜʘ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʥʘ ʘʤʙʫʣʘʪʦʨʥʳʡ ʵʪʘʧ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩ 

ʧʦʣʥʦʩʪʴʶ  ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʬʠʛʫʨʦʡ ʫʯʘʩʪʢʦʚʦʛʦ ʚʨʘʯʘ [3ï5]. 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʴʶ 

(ʇʄʉʇ) ʥʘʩʝʣʝʥʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʣʫʞʙʦʡ ʫʯʘʩʪʢʦʚʦʛʦ ʪʝʨʘʧʝʚʪʘ ʠ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ 

ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʴʶ ʧʨʠ ʘʤʙʫʣʘʪʦʨʥʦïʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʥʝ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ  ʜʦʩʪʫʧʥʦʩʪʴ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʯʪʦ ʟʘʢʨʝʧʣʝʥʦ 

ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʚ ʩʪʘʪʴʝ 41. ʌʫʥʢʮʠʠ ʫʯʘʩʪʢʦʚʦʛʦ ʚʨʘʯʘïʪʝʨʘʧʝʚʪʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʦʢʘʟʳʚʘʪʴ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʇʄʉʇ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʧʘʮʠʝʥʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ ʠ 

ʚʦʟʨʘʩʪʘ. 

ʂʦʥʮʝʧʮʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ  ʇʄʉʇ ʦʩʥʦʚʘʥʘ ʥʘ ʧʝʨʝʭʦʜʝ ʢ ʩʠʩʪʝʤʝ ʝʜʠʥʦʛʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʩʪʘʪʴ ʚʨʘʯ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ  ð ɺʆʇ, ʘ 
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ʪʘʢʞʝ ʤʝʜʩʝʩʪʨʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ. ʈʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʧʨʠʢʘʟʘʤʠ 

ʄʠʥʟʜʨʘʚʘ ʈʌ ˉ237 ʦʪ 26.08.1992 ʛ. çʆ ʧʦʵʪʘʧʥʦʤ ʧʝʨʝʭʦʜʝ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʚʠʯʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʧʨʠʥʮʠʧʫ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ)è, ˉ350 ʦʪ 

20.11.2002 ʛ. çʆ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʘʤʙʫʣʘʪʦʨʥʦïʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè.   

ɺʳʰʝʫʧʦʤʷʥʫʪʳʤ ʧʨʠʢʘʟʦʤ ˉ350 ʫʪʚʝʨʞʜʝʥʦ ʠ ʇʦʣʦʞʝʥʠʝ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʩʝʩʪʨʳ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ. ɺ ʫʢʘʟʘʥʥʦʤ ʧʨʠʢʘʟʝ ʚ ʧʫʥʢʪʝ 5.2 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʢʣʶʯʠʪʴ ʚ ʥʦʤʝʥʢʣʘʪʫʨʫ ʜʦʣʞʥʦʩʪʝʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ  ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʫʥʢʪ 5.4 ʧʨʠʢʘʟʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ çʇʦʣʦʞʝʥʠʷ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʤʦʱʥʠʢʘ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ)è. ɺ ʨʘʟʚʠʪʠʝ 

ʧʨʠʢʘʟʘ ˉ350 ʚʳʰʝʣ ʧʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʌ ˉ112 ʦ ʰʪʘʪʥʳʭ ʥʦʨʤʘʪʠʚʘʭ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ 

ʜʨʫʛʦʛʦ ʧʝʨʩʦʥʘʣʘ ʎʝʥʪʨʘ ʆɺʇ (ʩʝʤʝʡʥʦʡ ʧʨʘʢʪʠʢʠ). ɼʦʣʞʥʦʩʪʴ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ 

(ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ ʨʘʩʯʝʪʘ: 1 ʜʦʣʞʥʦʩʪʴ ʥʘ 1500 ʯʝʣ. ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ; 1 ʜʦʣʞʥʦʩʪʴ ʥʘ 1200 ʯʝʣ. ʚʟʨʦʩʣʦʛʦ ʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʜʦʣʞʥʦʩʪʝʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʫʪʚʝʨʞʜʝʥʥʘʷ ʇʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʘ ʈʌ ʦʪ 15.10.1999 ʛ. ˉ377 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ 

ʦʙ ʦʧʣʘʪʝ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè, ʥʝ  ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʦʣʞʥʦʩʪʠ ʧʦʤʦʱʥʠʢʘ 

ʚʨʘʯʘ.  

ʉʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ɺʆʇ ʷʚʣʷʝʪʩʷ ʝʛʦ ʨʘʙʦʪʘ ʚ 

ʢʦʤʘʥʜʝ ɺʆʇ ʠ ʝʤʫ ʜʦʣʞʥʳ ʧʨʠʜʘʚʘʪʴʩʷ  4ï5 ʩʨʝʜʥʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ 

(ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʳ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ, ʧʨʦʮʝʜʫʨʥʦʡ ʩʝʩʪʨʳ, ʩʦʮʠʘʣʴʥʦʡ 

ʤʝʜʩʝʩʪʨʳ ʠ, ʞʝʣʘʪʝʣʴʥʦ, ʘʢʫʰʝʨʢʠ). ɺ ʵʪʦʡ ʢʦʤʘʥʜʝ ʤʝʜʩʝʩʪʨʝ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʦʪʚʦʜʠʪʩʷ 

ʚʘʞʥʘʷ ʨʦʣʴ.  ʄʝʜʩʝʩʪʨʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʟʘʤʝʱʘʝʪ ʚʨʘʯʘ ɺʆʇ ʚ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ, ʦʢʘʟʳʚʘʷ 

ʧʝʨʚʫʶ ʜʦʚʨʘʯʝʙʥʫʶ ʧʦʤʦʱʴ. ʄʝʜʠʮʠʥʩʢʘʷ ʩʝʩʪʨʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʷʚʣʷʷʩʴ ʧʦʤʦʱʥʠʢʦʤ 

ɺʆʇ, ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ, ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʧʨʘʚʦʚʳʤʠ ʘʩʧʝʢʪʘʤʠ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ ʇʦʣʦʞʝʥʠʝʤ ʦ ʤʝʜʩʝʩʪʨʝ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ.  

ʄʦʜʝʣʴ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ɺʆʇ), ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʦʡ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʢʨʝʧʣʝʥʥʦʤʫ ʥʘʩʝʣʝʥʠʶ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ, ʣʝʯʝʙʥʫʶ, 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʫʶ ʧʦʤʦʱʴ. ɺ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʥʝ ʨʝʰʝʥ ʨʷʜ ʚʦʧʨʦʩʦʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʚʦʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʠ ʚ 

ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ. ʅʝʨʝʰʝʥʥʳʝ ʟʘʜʘʯʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  ʩʠʩʪʝʤʳ ɺʆʇ: 

ïʦ ʧʨʠʥʮʠʧʝ ʦʧʣʘʪʳ ʪʨʫʜʘ ɺʆʇ ʠ ʩʨʝʜʥʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʝʛʦ ʙʨʠʛʘʜʳ; 

ïʦ ʚʳʜʝʣʝʥʠʠ ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʘʱʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ (ʧʝʨʝʢʣʘʜʳʚʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʘ 

ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ð ʵʪʦ ʥʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ); 

ïʦʪʩʫʪʩʪʚʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʫʩʠʣʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʙʣʝʤʦʡ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ð  

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʛʦʨʦʜʝ, ʘ ʟʥʘʯʠʪ, ʠ ʩʦʭʨʘʥʝʥʠʝ ʝʛʦ ʟʜʦʨʦʚʴʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʪʨʦʠʪʴ ʥʘ ʩʣʝʜʫʶʱʝʡ ʦʩʥʦʚʝ: 

ïʛʨʘʤʦʪʥʦʝ ʦʙʫʯʝʥʠʝ (ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ) ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ; 

ïʚʨʘʯʫ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ɺʆʇ) ʚ ʙʨʠʛʘʜʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʘʪʴ ʥʝ ʤʝʥʝʝ 4 ʩʨʝʜʥʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ; 

ïʯʝʪʢʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʚʥʫʪʨʠ ʙʨʠʛʘʜʳ ɺʆʇ; 
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ïʦʨʛʘʥʠʟʘʮʠʷ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʞʙ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʤʦʱʴ ʚʨʘʯʫ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ 

ʥʘʩʝʣʝʥʠʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ; 

ïʪʝʩʥʝʡʰʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ ʜʚʫʭ ʩʣʫʞʙ ð ʮʝʭʦʚʦʡ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʣʫʞʙʳ ɺʆʇ. ʎʝʭʦʚʘʷ ʩʣʫʞʙʘ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʚʝʩʴ ʦʙʲʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʧʦ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤʫ ʥʘʩʝʣʝʥʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʛʦʨʦʜʝ, ʦʪʯʠʪʳʚʘʝʪʩʷ ʦ ʧʨʦʚʝʜʝʥʠʠ 

ʝʝ ʧʝʨʝʜ ʚʨʘʯʦʤ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ɺʆʇ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʚʩʶ ʣʝʯʝʙʥʫʶ ʨʘʙʦʪʫ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʩʢʦʨʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʥʘ ʜʦʤʫ. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ɺʆʇ ʠʤʝʝʪ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʤʝʜʠʮʠʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʪʨʘʥʳ. ɺ ʩʝʣʴʩʢʠʭ ʫʯʘʩʪʢʦʚʳʭ ʙʦʣʴʥʠʮʘʭ (ʉʋɹ) ʠ 

ʚʨʘʯʝʙʥʳʭ ʘʤʙʫʣʘʪʦʨʠʷʭ (ʉɺɸ) ʚʦ ʛʣʘʚʝ ʢʦʤʘʥʜʳ ʩʪʦʠʪ ʚʨʘʯ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʘ ʩʝʩʪʨʠʥʩʢʠʡ 

ʧʝʨʩʦʥʘʣ, ʚʢʣʶʯʘʷ ʬʝʣʴʜʰʝʨʦʚ ʬʝʣʴʜʰʝʨʩʢʦïʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʦʚ (ʌɸʇʦʚ), ʤʦʞʝʪ ʚʭʦʜʠʪʴ 

ʚ ʩʦʩʪʘʚ ʢʦʤʘʥʜʳ ʢʘʢ ʧʦʤʦʱʥʠʢʠ ɺʆʇ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʩʝʣʴʩʢʦʤʫ ɺʆʇ  ʦʙʝʩʧʝʯʠʪʴ ʩʝʣʴʩʢʦʝ 

ʥʘʩʝʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ ʇʦʣʦʞʝʥʠʝʤ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ɺʆʇ). 

ɺ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʘʶʪ 57 

ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʠ 61 ʤʝʜʩʝʩʪʨʘ ɺʆʇ. ʉʦʦʪʥʦʰʝʥʠʝ çɺʆʇ: ʤʝʜʩʝʩʪʨʘ ɺʆʇè 

ʩʦʩʪʘʚʣʷʝʪ ç1: 1,1è. 

ʆʜʥʘʢʦ, ʝʩʣʠ ɺʆʇ ʧʨʠʜʘʪʴ ʦʜʥʫ ʤʝʜʩʝʩʪʨʫ, ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʥʘʩʝʣʝʥʠʷ ʥʠʯʝʛʦ ʥʝ 

ʠʟʤʝʥʠʪʩʷ. ɺʆʇ ð ʵʪʦ ʦʜʠʥ ʚʨʘʯ,  ʥʦ ʝʛʦ ʙʨʠʛʘʜʫ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʤʝʥʝʝ 4 ʩʨʝʜʥʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. ʊʘʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʙʦʪʘ ʚʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʠ ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ    ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ɺʆʇ ʟʘʜʘʯ. ʆʨʛʘʥʠʟʫʷ 

ʦʙʱʫʶ ʚʨʘʯʝʙʥʫʶ ʧʨʘʢʪʠʢʫ (ʆɺʇ), ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʘʤʙʫʣʘʪʦʨʥʦïʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʥʝʦʙʭʦʜʠʤʦ ʚʝʨʥʫʪʴ ʜʦʚʝʨʠʝ ʥʘʩʝʣʝʥʠʷ. ɹʨʠʛʘʜʘ ɺʆʇ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʥʦʮʝʥʥʦʡ 

(ʥʝ ʤʝʥʝʝ 4 ʩʨʝʜʥʠʭ  ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ). ɿʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ 

ʜʠʩʧʘʥʩʝʨʥʫʶ ʨʘʙʦʪʫ ʩʦ ʟʜʦʨʦʚʳʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ, ʪʨʫʜ ʙʨʠʛʘʜʳ ʜʦʣʞʝʥ 

ʙʳʪʴ ʦʧʣʘʯʝʥ ʚʳʰʝ, ʯʝʤ ʟʘ ʣʝʯʝʙʥʫʶ ʨʘʙʦʪʫ. ɿʘʜʘʯʘ ʜʦʩʪʦʡʥʦʡ ʦʧʣʘʪʳ  ʪʨʫʜʘ ʧʦ ʦʭʨʘʥʝ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʘ ʙʳʣʘ ʨʝʰʘʪʴʩʷ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʦʚ 

ʌʝʜʝʨʘʮʠʠ.  

ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ ʚʩʝʛʦ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʆɺʇ 4 ʯʝʣ. (6,5%) ʠʤʝʣʠ 

ʚʳʩʰʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ, 3 ʯʝʣ. (4,8%) ð ʧʝʨʚʫʶ ʢʘʪʝʛʦʨʠʶ. ʅʘ 01.01.2009 ʛ. 

ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ 72 ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ. ʀʟ ʥʠʭ  ʩʝʨʪʠʬʠʢʘʪ ʩʧʝʮʠʘʣʠʩʪʘ 

ʠʤʝʣʠ 65 ʯʝʣ. (90,3%). ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ð 21 ʯʝʣ. (29,2%). ʂʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʡ 

ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2004ʛ. ʫʤʝʥʴʰʠʣʦʩʴ ʚ 1,6 ʨʘʟʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʆɺʇ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 2000ʛ. ʧʦ 

2008ʛ. ʩʥʠʟʠʣʦʩʴ ʚ 4,5 ʨʘʟʘ.  ʅʘ ʬʦʥʝ  ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʤʝʜʧʝʨʩʦʥʘʣʘ ʆɺʇ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ çɺʆʇ: ʤʝʜʩʝʩʪʨʘ ɺʆʇè (ʩ ç1: 

6,5è ʜʦ ç1: 0,9è). 

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʢʘʟʫ ʄʠʥʟʜʨʘʚʘ ʈʌ ˉ350 ʦʪ 20.11.2002ʛ. çʆ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʘʤʙʫʣʘʪʦʨʥʦïʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʈʌè, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʦʚʦʜʦʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʨ ʦʨʛʘʥʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʣʘʩʪʠ. ɺ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ 1998ʛ. ʧʦ 2009ʛ. ʧʦ ʟʘʷʚʢʘʤ ʣʝʯʝʙʥʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʧʨʦʰʣʠ ʚʩʝʛʦ 185 ʯʝʣ. ɺ 1998ʛ. ʠ 2001ʛ. 

ð ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ (64 ʯʝʣ.), ʚ ʧʝʨʠʦʜ ʩ 2006ʛ. ʧʦ 2009 ʛ. ð ʩʧʝʮʠʘʣʠʟʘʮʠʶ (121 ʯʝʣ.). ɺ 

1999ï2000 ʛʛ. ʥʝ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ ʥʠ ʦʜʥʦʡ ʤʝʜʩʝʩʪʨʳ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ. ɽʞʝʛʦʜʥʘʷ 
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ʧʦʜʛʦʪʦʚʢʘ ʤʝʜʩʝʩʪʝʨ ɺʆʇ ʥʘʯʘʪʘ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʣʠʰʴ ʩ 2006ʛ. ʧʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ  

ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʧʨʦʛʨʘʤʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʆʙʱʘʷ ʧʨʘʢʪʠʢʘè: ʩʧʝʮʠʘʣʠʟʘʮʠʷ çʉʝʤʝʡʥʦʝ 

ʩʝʩʪʨʠʥʩʢʦʝ ʜʝʣʦ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʝʨ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ) (ˉ3252-

ɺʉ ʦʪ 23.06.2006ʛ.). ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ ʩʦ ʩʪʦʨʦʥʳ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʥʘ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʤʝʜʩʝʩʪʝʨ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʝʞʝʛʦʜʥʦ ʫʤʝʥʴʰʘʝʪʩʷ (ʩ 59 ʯʝʣ. ʚ 2006ʛ. ʜʦ 15 

ʯʝʣ. ʚ 2009 ʛ.). 

ɼʦʣʞʥʦʩʪʴ ʤʝʜʩʝʩʪʨʳ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ɺʆʇ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ ʨʘʩʯʝʪʘ 2 

ʜʦʣʞʥʦʩʪʠ ʥʘ ʢʘʞʜʫʶ ʜʦʣʞʥʦʩʪʴ ʚʨʘʯʘ (ʧʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʌ ˉ112 ʦ ʰʪʘʪʥʳʭ ʥʦʨʤʘʪʠʚʘʭ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʜʨʫʛʦʛʦ ʧʝʨʩʦʥʘʣʘ ʎʝʥʪʨʘ ʆɺʇ), ʜʦʣʞʥʦʩʪʴ ʧʦʤʦʱʥʠʢʘ ʚʨʘʯʘ ð 1 

ʜʦʣʞʥʦʩʪʴ ʥʘ ʢʘʞʜʫʶ ʜʦʣʞʥʦʩʪʴ ʚʨʘʯʘ. ʇʦʤʦʱʥʠʢʦʤ ɺʆʇ ʜʦʣʞʥʘ ʙʳʪʴ ʩʝʩʪʨʘ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʜʥʠʭ ʤʝʜʨʘʙʦʪʥʠʢʦʚ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 

144ï216 ʯʝʣ. 

ɽʩʣʠ ʚ ʨʘʩʯʝʪ ʙʨʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʢʦʛʜʘ ʩʦʦʪʥʦʰʝʥʠʝ çʚʨʘʯ: ʤʝʜʩʝʩʪʨʘè 

ʩʦʩʪʘʚʣʷʝʪ 1:4 ï 1:5, ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʩʝʩʪʝʨ ʥʘ ʠʤʝʶʱʝʝʩʷ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ (ɺʆʇ)  ʜʦʣʞʥʦ ʙʳʪʴ 288ï360 ʯʝʣ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʢ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʇʄʉʇ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʚʩʝ ʨʘʟʜʝʣʳ ʨʘʙʦʪʳ ʙʨʠʛʘʜʳ 

ɺʆʇ, ʚʢʣʶʯʘʷ ʚʩʝ ʨʘʟʜʝʣʳ, ʧʨʦʬʠʣʘʢʪʠʢʫ ʙʦʣʝʟʥʝʡ, ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʯʣʝʥʦʚ ʚʩʝʡ 

ʙʨʠʛʘʜʳ ɺʆʇ. ɺʩʝ ʩʨʝʜʥʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʣʶʙʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʣʶʙʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʚʣʘʜʝʪʴ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʜʦʚʨʘʯʝʙʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʚʩʝʭ ʦʩʪʨʳʭ ʩʦʩʪʦʷʥʠʷʭ: ʧʨʠ ʛʠʧʝʨʪʝʨʤʠʠ ʣʶʙʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʣʝʛʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʧʨʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, 

ʧʨʠ ʦʩʪʨʦʤ ʞʠʚʦʪʝ, ʧʨʠ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʨʦʚʦʪʝʯʝʥʠʷʭ, ʧʨʠ ʪʨʘʚʤʘʭ, ʦʪʨʘʚʣʝʥʠʷʭ, 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʠ ʜʨ. 

ʇʨʦʙʣʝʤʳ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ɼʇʆ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʩʚʷʟʘʥʳ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʩʬʝʨʝ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ. ʆʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʠʡ ʦʙʲʝʢʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʫʩʣʫʛʠ. ʂ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʨʝʞʜʝʥʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʛʨʘʤʤʳ ɼʇʆ, ʧʨʠʤʝʥʷʶʪʩʷ ʢʨʠʪʝʨʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ 

ʫʯʨʝʞʜʝʥʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʨʝʜʥʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ. ɼʣʷ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʨʝʜʥʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʧʦʢʘ ʝʱʝ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʜʠʥʘʤʠʢʘ 

ʦʙʥʦʚʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʨʦʚʥʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʩʚʦʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʦ ʜʘʥʥʳʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʚ ʛ. ʅʘʨʳʥ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʣʫʯʝʥʳ ʯʘʩʪʦʪʘ ʧʨʦʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ (ʫʯʝʙʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʰʢʦʣʝ ʠ 

ʜʦʤʘ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, çʨʘʙʦʪʘʶʱʠʡ ʨʝʙʝʥʦʢè, ʢʫʨʝʥʠʝ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, 

ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʝʢʩʫʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ) ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʰʢʦʣ. ʆʮʝʥʝʥʦ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʰʢʦʣʴʥʠʢʦʚ 8ï11 ʢʣʘʩʩʦʚ. 
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Abstract. Questionnaires and analysis of the health state of 199 schoolïage children were 

conducted according to the data of a preventive examination in Naryn. According to the results of 

the study, negative behaviors were identified (loads on school and home, physical activity, 

"working child", smoking, alcohol, drugs, sexual behavior) among schoolchildren. The health state 

of schoolchildren among grades 8ï11 is assessed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʢʦʣʴʥʠʢʠ, ʧʦʜʨʦʩʪʢʠ, ʟʜʦʨʦʚʴʝ, ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ. 

 

Keywords: schoolchildren, adolescents, health, bad habits. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʴʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʪʘʢʠʝ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʢʘʢ ʧʦʚʝʜʝʥʯʝʩʢʠʝ (ʢʫʨʝʥʠʝ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʯʨʝʟʤʝʨʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ) ʠ ʤʝʜʠʢʦïʙʠʦʣʦʛʠʯʝʩʢʠʝ (ʯʘʩʪʳʝ 

ʧʨʦʩʪʫʜʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʝʛʝʪʘʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʥʦʩʷʪ 

ʩʚʦʡ ʚʢʣʘʜ, ʧʨʠʚʦʜʷ ʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ [1ï3]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʜʝʪʠ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʛ.ʅʘʨʳʥ.  

ɺʩʝʛʦ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 199 ʫʯʘʱʠʭʩʷ, ʠʟ ʥʠʭ 49,2% ʤʘʣʴʯʠʢʦʚ ʠ 50,8% 

ʜʝʚʦʯʝʢ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʰʢʦʣʴʥʠʢʦʚ ʧʦʜʝʣʠʣʠ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ:  

- ʧʝʨʚʘʷ ʛʨʫʧʧʘ (ʤʣʘʜʰʠʝ ʢʣʘʩʩʳ) ð 1ï4 ʢʣʘʩʩʳ; 

- ʚʪʦʨʘʷ ʛʨʫʧʧʘ (ʩʨʝʜʥʠʝ ʢʣʘʩʩʳ) ð 5ï7 ʢʣʘʩʩ; 

- ʪʨʝʪʴʷ ʛʨʫʧʧʘ (ʩʪʘʨʰʠʝ ʢʣʘʩʩʳ) ð 8ï11 ʢʣʘʩʩ. 

 

ʄʝʪʦʜʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ, ʰʢʦʣʴʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʥʘʛʨʫʟʦʢ ʠ ʥʘʣʠʯʠʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʰʢʦʣʴʥʠʢʦʚ. ʇʦ ʩʧʝʮʠʘʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʚʦʧʨʦʩʥʠʢʫ ʧʨʦʚʦʜʠʣʩʷ 

ʩʢʨʠʥʠʥʛïʦʧʨʦʩ ʰʢʦʣʴʥʠʢʦʚ 5ï11-ʭ ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ ʨʦʜʠʪʝʣʝʡ ʫʯʝʥʠʢʦʚ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ 

(1ï4-ʡ ʢʣʘʩʩ). ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʊʘʙʣʠʮʘ 1 ʩ ʫʢʘʟʘʥʠʝʤ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ, ʢʘʢ ʚ ʰʢʦʣʝ, ʪʘʢ 

ʠ ʜʦʤʘ. 
 

ʊʘʙʣʠʮʘ 1.  

ɼʦʧʫʩʪʠʤʳʝ ʰʢʦʣʴʥʳʝ ʠ ʜʦʤʘʰʥʠʝ ʥʘʛʨʫʟʢʠ ʫ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʠʩʪʦʯʥʠʢ 

ʉʘʥʠʪʘʨʥʦïɻ ʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʘʪʠʚʳ ʉɸʅʇʀʅ 2.4.2.1178-0) 

ʂʣʘʩʩ ʋʨʦʢʠ ʚ ʯʘʩʘʭ 
ɼʦʤ.ʟʘʜʘʥʠʝ ʚ 

ʯʘʩʘʭ 
ʊɺ ʯ/ʜʝʥʴ ʇʂ ʯ/ʜʝʥʴ 

1ï4 ʢʣʘʩʩʳ 2,5ï4 ɼʦ 1ï1,5 2,5 20ï40 ʤʠʥ 

5ï7 ʢʣʘʩʩʳ 5ï6 2ï2,5 3 ɼʦ 1,5 

8ï11 ʢʣʘʩʩʳ 5ï6 ɼʦ 3,5 4  

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ SPSS. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʦʪʥʦʰʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʢ 

ʩʦʙʩʪʚʝʥʥʦʤʫ ʟʜʦʨʦʚʴʶ: 2,5% ʦʧʨʦʰʝʥʥʳʭ ʦʮʝʥʠʚʘʣʠ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʦʯʝʥʴ ʭʦʨʦʰʠʤ, 60,8% 

ð ʭʦʨʦʰʠʤ, 5,5% ð ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ɼʘʣʠ ʧʣʦʭʫʶ ʦʮʝʥʢʫ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ 2,0% 

ʜʝʪʝʡ ʠ 29,2% ð ʥʝ ʦʪʚʝʪʠʣʠ.  

ʉʨʝʜʠ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʚʦʜʠʣʩʷ ʦʧʨʦʩ, çʚʘʞʥʦ ʣʠ ʙʳʪʴ 

ʟʜʦʨʦʚʳʤè ʦʪʚʝʪʠʣʠ 92,1% ʠ çʯʪʦ ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ ʜʝʣʘʪʴ?è ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 
ʊʘʙʣʠʮʘ 2.  

ʈɽɿʋʃʔʊɸʊʓ ʆʇʈʆʉɸ 

 ̄ ɺʦʧʨʦʩʳ ʦʧʨʦʩʘ 
1ï4 ʢʣʘʩʩ (76) 5ï7 ʢʣʘʩʩ (38) ɺʩʝʛʦ 114 

ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 

1 ʇʨʘʚʠʣʴʥʦ ʧʠʪʘʪʴʩʷ 67 88,2 36 94,7 103 90,3 

2 ɿʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤ 48 63,2 30 78,9 78 68,4 

3 
ʆʙʨʘʱʘʪʴʩʷ ʢ ʚʨʘʯʫ, ʝʩʣʠ 

ʟʘʙʦʣʝʣ 
15 19,7 5 13,2 20 17,5 

4 ʅʝ ʢʫʨʠʪ ɹ 16 21,1 2 5,3 18 15,8 

5 ʅʝ ʧʠʪʴ ʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ 7 9,2 8 21,1 15 13,2 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʰʢʦʣʴʥʠʢʠ ʧʦʥʠʤʘʶʪ ʚʘʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʟʘʥʷʪʠʡ 

ʩʧʦʨʪʦʤ, ʥʦ ʪʦʣʴʢʦ ʢʘʞʜʳʡ 6ï7 ʰʢʦʣʴʥʠʢ ʧʦʥʠʤʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ, ʢʘʢ ʢʫʨʠʪʴ ʠ ʧʠʪʴ. ɽʩʣʠ ʟʘʙʦʣʝʣ, ʪʦ ʩʯʠʪʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʚʨʘʯʫ 17,5% ʜʝʪʝʡ. 

ʇʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʫʯʝʙʥʳʭ ʥʘʛʨʫʟʦʢ, ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ, ʜʦʩʫʛ ʫʯʘʱʠʭʩʷ. ʉʨʝʜʠ ʜʝʪʝʡ 

ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ çʚʳʩʦʢʘʷè ʫʯʝʙʥʘʷ ʥʘʛʨʫʟʢʘ, ʢʘʢ ʚ ʰʢʦʣʝ (68,4%), ʪʦʛʜʘ 

ʢʘʢ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ 5ï7-ʭ ʠ 8ï11-ʭ ʢʣʘʩʩʦʚ ʚ ʰʢʦʣʝ ʧʨʝʚʘʣʠʨʦʚʘʣʘ çʥʦʨʤʘʣʴʥʘʷè ʫʯʝʙʥʘʷ 

ʥʘʛʨʫʟʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 86,8% ʠ 91,8%, ʘ ʜʦʤʘ çʥʠʟʢʘʷè ð 89,5% ʠ 91,8%  

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʛʠʧʦʢʠʥʝʟʠʷ) ʦʢʘʟʳʚʘʝʪ 

ʨʘʙʦʪʘ ʠʣʠ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʷ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʧʨʦʩʤʦʪʨ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʝʨʝʜʘʯ. ʅʘ 

ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʦ (ʈʠʩʫʥʦʢ 1.), ʯʪʦ ʝʞʝʜʥʝʚʥʦ ʫ ʪʝʣʝʚʠʟʦʨʘ ʩʚʦʡ ʜʦʩʫʛ ʧʨʦʚʦʜʷʪ ʙʦʣʝʝ 3ï4 

ʯʘʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʫʯʘʱʠʝʩʷ, ʦʩʦʙʝʥʥʦ ʫʯʘʱʠʝʩʷ 5ï11 ʢʣʘʩʩʦʚ 81,6% ʠ 70,6%. 

 
ʈʠʩʫʥʦʢ 1. ɽʞʝʜʥʝʚʥʳʡ ʧʨʦʩʤʦʪʨ ʪʝʣʝʚʠʟʦʨʘ 
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ʈʠʩʫʥʦʢ 2. ɽʞʝʜʥʝʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʠ ʠʥʪʝʨʥʝʪʘ ʰʢʦʣʴʥʠʢʘʤʠ 

 

ʂʦʤʧʴʶʪʝʨʦʤ ʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʦʧʨʦʰʝʥʥʳʝ ʫʯʘʱʠʝʩʷ, ʧʨʠʯʝʤ ʫʯʘʱʠʝʩʷ ʤʣʘʜʰʠʭ 

ʢʣʘʩʩʦʚ ʩʠʜʷʪ ʙʦʣʴʰʝ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʤʦʙʠʣʴʥʳʤ ʠʥʪʝʨʥʝʪʦʤ (ʈʠʩʫʥʦʢ 2). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʝʨʝʜʘʯ ʠ ʨʘʙʦʪʳ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ 

ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ. ʊʘʢʦʝ 

ʜʣʠʪʝʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʫʪʦʤʣʝʥʠʶ, ʥʘʨʫʰʝʥʠʶ ʦʩʘʥʢʠ, 

ʫʭʫʜʰʝʥʠʶ ʟʨʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʩʨʝʜʥʠʭ ʢʣʘʩʩʦʚ 97,4% ʠ ʩʪʘʨʰʠʭ 

ʢʣʘʩʩʦʚ 100% ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʣʠʩʴ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ð ʫʨʦʢʠ ʬʠʟʢʫʣʴʪʫʨʳ ʠʣʠ 

ʩʧʦʨʪʠʚʥʳʝ ʩʝʢʮʠʠ. ʉʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ 8ï11 ʢʣʘʩʩʦʚ ʩʧʦʨʪʠʚʥʫʶ ʩʝʢʮʠʶ ʧʦʩʝʱʘʣʠ ʢʘʞʜʳʡ 

3-ʡ ʫʯʝʥʠʢ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 3, ʜʝʪʠ ʛ. ʅʘʨʳʥ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʴ ʩ 

ʜʨʫʟʴʷʤʠ, ʦʩʦʙʝʥʥʦ ʫʯʘʱʠʝʩʷ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ. ʊʘʢʞʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʯʪʝʥʠʶ ʢʥʠʛ, 

ʛʘʟʝʪ, ʞʫʨʥʘʣʦʚ, ʯʝʛʦ ʥʝ ʩʢʘʞʝʰʴ ʦ ʜʝʪʷʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ [3].  

 

 
ʈʠʩʫʥʦʢ 3. ʉʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʧʨʦʚʦʞʜʝʥʠʝ 
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ɺʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ, ʢʘʢ ʢʫʨʝʥʠʝ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʥʘʨʢʦʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʧʘʩʥʦʝ ʷʚʣʝʥʠʝ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʪ.ʢ. ʠʤʝʥʥʦ ʚ ʰʢʦʣʴʥʳʡ ʧʝʨʠʦʜ ʬʦʨʤʠʨʫʝʪʩʷ 

ʟʜʦʨʦʚʴʝ ʨʝʙʝʥʢʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʚ ʚʦʟʨʘʩʪʝ 14ï17 ʣʝʪ ʩ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʦʡ 

ʠ ʨʝʛʫʣʷʨʥʦʩʪʴʶ ʢʫʨʷʪ 9,4%. ʆʧʳʪ ʟʥʘʢʦʤʩʪʚʘ ʩ ʘʣʢʦʛʦʣʝʤ ʧʦʜʪʚʝʨʜʠʣʠ 1,2% ʧʦʜʨʦʩʪʢʦʚ. 

ʇʦʧʨʦʙʦʚʘʣʠ ʥʘʨʢʦʪʠʢʠ, ʭʦʪʷ ʙʳ ʦʜʥʘʞʜʳ 9%, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 13,2% ʜʝʪʠ ʠʟ ʤʣʘʜʰʠʭ 

ʢʣʘʩʩʦʚ, 5,3% ð 5ï7 ʢʣʘʩʩʳ ʠ 7,1% ð ʩʪʘʨʰʠʝ ʢʣʘʩʩʳ. ʅʝ ʦʯʝʥʴ ʨʘʜʫʶʱʘʷ ʩʪʘʪʠʩʪʠʢʘ. 

ʋʯʘʱʠʤʩʷ 5ï11 ʢʣʘʩʩʦʚ ʙʳʣ ʟʘʜʘʥ ʚʦʧʨʦʩ çʆʙʷʟʘʪʝʣʝʥ ʣʠ ʙʨʘʢ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʩʝʢʩʫʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷè. ʂʘʞʜʳʡ ʧʷʪʳʡ (21,1%) ʫʯʝʥʠʢ 5ï7 ʢʣʘʩʩʦʚ ʦʪʚʝʪʠʣʠ çɼʘè, ʚ 8ï11 

ʢʣʘʩʩʝ ʫʞʝ ʪʦʣʴʢʦ 2,6% ʫʯʘʱʠʭʩʷ. ʉʨʝʜʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ 94,4% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʦʥʠ 

ʙʝʟʨʘʟʣʠʯʥʳ ʢ ʘʙʦʨʪʫ. ʀ ʚ ʪʦʞʝ ʚʨʝʤʷ ʢʘʞʜʳʡ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢ (100%) ʦʪʤʝʪʠʣ ʦ ʚʘʞʥʦʩʪʠ 

ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ (92,9%) ʫʯʝʥʠʢʠ 8ï11 

ʢʣʘʩʩʦʚ ʩʦʛʣʘʩʠʣʠʩʴ, ʯʪʦ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʢʩʫʘʣʴʥʦʤ ʟʜʦʨʦʚʴʝ ð ʛʘʨʘʥʪʠʷ ʦʪ 

ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ. ʀʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʀʇʇʇ 94,4% ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʟʥʘʶʪ, ʯʪʦ ʪʘʢʦʝ 

ʉʇʀɼ ʠ 5,6% ð ʯʪʦ ʪʘʢʦʝ ʩʠʬʠʣʠʩ. 

çʈʘʙʦʪʘʶʱʠʡ ʨʝʙʝʥʦʢè ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʨʘʥʳ ʠ ʦʧʘʩʥʳʤ 

ʷʚʣʝʥʠʝʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʢʘʥʠʢʫʣʘʭ ʨʘʙʦʪʘʣʠ ʩʨʝʜʠ 

ʫʯʘʱʠʭʩʷ 1ï4-ʭ ʢʣʘʩʩʦʚ 15,8%, 5ï7 ʢʣʘʩʩʦʚ ð 71,1% ʠ 8ï11 ʢʣʘʩʩʦʚ ð 100% ʜʝʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 60,8% ʰʢʦʣʴʥʠʢʦʚ ʩʯʠʪʘʶʪ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʭʦʨʦʰʠʤ. ʋʯʘʱʠʝʩʷ 

ʧʦʥʠʤʘʶʪ ʚʘʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ, ʥʦ ʪʦʣʴʢʦ ʢʘʞʜʳʡ 6ï7 ʰʢʦʣʴʥʠʢ 

ʧʦʥʠʤʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ, ʪʘʢʠʭ ʢʘʢ ʢʫʨʠʪʴ ʠ ʧʠʪʴ. ʍʦʪʷ 

ʪʦʣʴʢʦ 17,5% ʜʝʪʝʡ ʩʯʠʪʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʨʘʪʠʪʴʩʷ ʢ ʚʨʘʯʫ, ʝʩʣʠ ʟʘʙʦʣʝʝʰʴ. ʈʝʛʫʣʷʨʥʦ 

ʟʘʥʠʤʘʣʠʩʴ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ð ʫʨʦʢʠ ʬʠʟʢʫʣʴʪʫʨʳ ʠʣʠ ʩʧʦʨʪʠʚʥʳʝ ʩʝʢʮʠʠ ʫʯʘʱʠʝʩʷ 

ʩʨʝʜʥʠʭ ʢʣʘʩʩʦʚ 97,4% ʠ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ 100%. ʉʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ 8ï11 ʢʣʘʩʩʦʚ, 

ʩʧʦʨʪʠʚʥʫʶ ʩʝʢʮʠʶ ʧʦʩʝʱʘʣʠ ʢʘʞʜʳʡ 3-ʡ ʫʯʝʥʠʢ. ɼʝʪʠ ʛ.ʅʘʨʳʥ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʛʫʣʷʪʴ ʩ ʜʨʫʟʴʷʤʠ, ʦʩʦʙʝʥʥʦ ʫʯʘʱʠʝʩʷ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ. ʆʪʜʘʶʪ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʯʪʝʥʠʶ ʢʥʠʛ, ʛʘʟʝʪ, ʞʫʨʥʘʣʦʚ.  

ʐʢʦʣʴʥʠʢʠ ʚ ʚʦʟʨʘʩʪʝ 14ï17 ʣʝʪ ʩ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʨʝʛʫʣʷʨʥʦʩʪʴʶ ʢʫʨʷʪ 9,4%, 

ʦʧʳʪ ʟʥʘʢʦʤʩʪʚʘ ʩ ʘʣʢʦʛʦʣʝʤ ʧʦʜʪʚʝʨʜʠʣʠ 1,2% ʧʦʜʨʦʩʪʢʦʚ, ʧʦʧʨʦʙʦʚʘʣʠ ʥʘʨʢʦʪʠʢʠ, ʭʦʪʷ 

ʙʳ ʦʜʥʘʞʜʳ 9%. ʅʘ ʚʦʧʨʦʩ çʆʙʷʟʘʪʝʣʝʥ ʣʠ ʙʨʘʢ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʝʢʩʫʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷè 

ʚ 8ï11 ʢʣʘʩʩʝ ʦʪʚʝʪʠʣʠ 2,6% ʫʯʘʱʠʭʩʷ. ʀ ʚ ʪʦʞʝ ʚʨʝʤʷ ʢʘʞʜʳʡ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢ (100%) 

ʦʪʤʝʪʠʣ ʚʘʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ (92,9%) 

ʫʯʝʥʠʢʠ 8ï11 ʢʣʘʩʩʦʚ ʩʦʛʣʘʩʠʣʠʩʴ, ʯʪʦ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʢʩʫʘʣʴʥʦʤ ʟʜʦʨʦʚʴʝ ð 

ʛʘʨʘʥʪʠʷ ʦʪ ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ. ʀʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʀʇʇʇ 94,4% ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʟʥʘʶʪ 

ʪʦʣʴʢʦ, ʯʪʦ ʪʘʢʦʝ ʉʇʀɼ. 

ʇʨʦʚʦʜʠʣʩʷ ʤʝʜʠʮʠʥʩʢʠʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʚʩʝʭ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʅʦ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩʨʝʜʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ (ʊʘʙʣʠʮʘ 3).  

ʇʦʯʪʠ ʫ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʦʪʤʝʯʘʝʪʩʷ ʢʘʨʠʦʟʥʦʝ ʥʘʨʫʰʝʥʠʝ ʟʫʙʥʦʡ 

ʵʤʘʣʠ (28,2%). ɿʘʪʝʤ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘʨʫʰʝʥʠʷ ʟʨʝʥʠʷ ʫ 23,5% 

ʜʝʪʝʡ. ʋ ʢʘʞʜʦʛʦ ʧʷʪʦʛʦ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʋ 12,9% ʜʝʪʝʡ ʧʨʝʜʲʷʚʣʷʶʪ ʞʘʣʦʙʳ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʨʠʦʟʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʟʫʙʥʦʡ ʵʤʘʣʠ (28,2%), ʥʘʨʫʰʝʥʠʷ ʟʨʝʥʠʷ ʫ 23,5% ʜʝʪʝʡ, ʨʘʟʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ (21,2%), ʫ 12,9% ʜʝʪʝʡ ʧʨʝʜʲʷʚʣʷʶʪ ʞʘʣʦʙʳ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. 
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ʊʘʙʣʠʮʘ 3. 

ʉʊʈʋʂʊʋʈɸ ɿɸɹʆʃɽɺɸʅʀʁ ʉʈɽɼʀ ʐʂʆʃʔʅʀʂʆɺ 8ï11 ʂʃɸʉʉʆɺ 

ɿʘʙʦʣʝʚʘʥʠʷ ɸʙʩ. % 

ʀʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʢʦʞʠ 18 21,2 

ʀʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 1 1,2 

ʈʝʚʤʘʪʠʟʤ, ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, ɺʉɼ, ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ 4 4,7 

ʂʘʨʠʝʩ 24 28,2 

ɹʦʣʝʟʥʠ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 11 12,9 

ʋʭʫʜʰʝʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ 20 23,5 

ɿʘʙʦʣʝʚʘʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 7 8,2 

ʅʘʨʫʰʝʥʠʝ ʩʣʫʭʘ 3 3,5 

 

ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ:  

- ʉʨʝʜʠ ʜʝʪʝʡ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ çʚʳʩʦʢʘʷè ʫʯʝʙʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʰʢʦʣʝ 
(68,4%); 

- ɽʞʝʜʥʝʚʥʦ ʫ ʪʝʣʝʚʠʟʦʨʘ ʩʚʦʡ ʜʦʩʫʛ ʧʨʦʚʦʜʷʪ ʙʦʣʝʝ 3ï4 ʯʘʩʦʚ ʫʯʘʱʠʝʩʷ 5ï11 ʢʣʘʩʩʦʚ 

81,6% ʠ 70,6%; 

- ʋʯʘʱʠʝʩʷ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʩʠʜʷʪ ʙʦʣʴʰʝ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʤʦʙʠʣʴʥʳʤ ʠʥʪʝʨʥʝʪʦʤ 

36,8% ʧʨʦʪʠʚ 13,2% ð 5ï7 ʢʣʘʩʩʳ, 31,8% ð ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ; 

- ɺ ʚʦʟʨʘʩʪʝ 14ï17 ʣʝʪ ʢʫʨʷʪ 9,4%, ʦʧʳʪ ʟʥʘʢʦʤʩʪʚʘ ʩ ʘʣʢʦʛʦʣʝʤ ʫ 1,2% ʧʦʜʨʦʩʪʢʦʚ, 

ʭʦʪʷ ʙʳ ʦʜʥʘʞʜʳ ʧʦʧʨʦʙʦʚʘʣʠ ʥʘʨʢʦʪʠʢʠ 9%, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 13,2% ʜʝʪʠ ʠʟ ʤʣʘʜʰʠʭ 

ʢʣʘʩʩʦʚ, 5,3% ð 5ï7 ʢʣʘʩʩʳ ʠ 7,1% ð ʩʪʘʨʰʠʝ ʢʣʘʩʩʳ; 

- ʆʪʤʝʯʘʝʪʩʷ ʫʛʨʦʟʘ ʩʦʭʨʘʥʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʜʨʦʩʪʢʦʚ;  

- ʅʘ ʢʘʥʠʢʫʣʘʭ ʨʘʙʦʪʘʣʠ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ 1ï4-ʭ ʢʣʘʩʩʦʚ 15,8%, 5ï7 ʢʣʘʩʩʦʚ ð 71,1% ʠ 

8ï11 ʢʣʘʩʩʦʚ ð 100% ʜʝʪʝʡ. 

 

ʋ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʨʠʦʟʥʦʝ ʥʘʨʫʰʝʥʠʝ ʟʫʙʥʦʡ ʵʤʘʣʠ 

(28,2%), ʥʘʨʫʰʝʥʠʷ ʟʨʝʥʠʷ ʫ 23,5% ʜʝʪʝʡ, ʨʘʟʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ (21,2%), ʫ 12,9% ʜʝʪʝʡ ʧʨʝʜʲʷʚʣʷʶʪ ʞʘʣʦʙʳ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ:r 

1. ɸʣʝʢʩʘʥʜʨʦʚ ɸ. ɸ., ʂʦʪʦʚʘ ʄ. ɹ., ɿʚʝʟʜʠʥʘ ʀ. ɺ., ʀʚʘʥʦʚʘ ɽ. ʀ., ɺʘʛʘʥʦʚ ɸ. ɼ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ, ʧʦʚʝʜʝʥʠʷ ʠ ʟʥʘʥʠʷ ʦ ʟʜʦʨʦʚʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ ʰʢʦʣʴʥʠʢʦʚ ʛ. 

ʄʫʨʤʘʥʩʢʘ // ʇʝʜʠʘʪʨʠʷ. 2014. ʊ. 93. ˉ6. ʉ. 176-179. 

2. ʃʝʙʝʜʴʢʦʚʘ ʉ. ɽ., ɽʚʩʪʠʬʝʝʚʘ ɻ. ʖ. ʇʦʣʠʪʠʢʘ ʠ ʩʪʨʘʪʝʛʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʰʢʦʣʴʥʠʢʦʚ // ʇʝʜʠʘʪʨʠʷ. 2011. ʊ. 

90. ˉ1. ʉ. 112-116. 

3. ʐʘʣʘʙʘʝʚʘ ɹ. ʉ., ʂʘʙʳʣʦʚʘ ʕ. ʊ., ʄʘʡʤʝʨʦʚʘ ɻ. ʐ. ɺʣʠʷʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʫ ʰʢʦʣʴʥʠʢʦʚ // ɿʜʦʨʦʚʴʝ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. 2014. ʊ. 6. 

ˉ1. C. 37-40. 

 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

200 

 

 

 

 

 

 

 

References: 

1. Aleksandrov, A. A., Kotova, M. B., Zvezdina, I. V., Ivanova, E. I., & Vaganov, A. D. 

(2014). Features of nutrition, behavior and knowledge about the healthy lifestyle of schoolchildren 

in Murmansk. Pediatriya, 93, (6), 176-179. (in Russian) 

2. Lebedkova, S. E., & Evstifeeva, G. Yu. (2011). The policy and strategy of preventive 

programs of chronic non-infectious diseases in schoolchildren. Pediatriya, 90, (1), 112-116. (in 

Russian) 

3. Shalabaeva, B. S., Kabylova, E. T., Maimerova, G. Sh. (2014). The influence of the 

educational process on the state of the digestive tract in schoolchildren. Zdorovie materi i rebenka, 

6, (1), 37-40. (in Russian) 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ  

ʚ ʨʝʜʘʢʮʠʶ 22.10.2017 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

26.10.2017 ʛ. 

_____________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʐʘʣʘʙʘʝʚʘ ɹ. ʉ., ɼʞʝʪʳʙʘʝʚʘ ɸ. ɹ., ʂʦʞʦʥʘʟʘʨʦʚʘ ɻ. ʂ., ɹʦʣʦʪʙʝʢʦʚʘ ɸ. ɾ. 

ʄʫʩʫʨʢʫʣʦʚʘ ɹ. ɸ. ɺʣʠʷʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

ʕʣʝʢʪʨʦʥ. ʞʫʨʥ. 2017. ˉ11 (24). ʉ. 194-200. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.bulletennauki.com/shalabaeva (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.11.2017). 

 

Cite as (APA): 

Shalabaeva,.B., Djetibaeva,.A., Kojonazarova, G., Bolotbekova, A., & Musurkulova, B. 

(2017). The impact of negative factors and bad habits on the health of school-age children in the 

Highlands. Bulletin of Science and Practice, (11), 194-200 

  

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

201 

 

 

 

 

 

 

 

ʋɼʂ 51:61 

ʄɽʉʊʆ ʀ ʈʆʃʔ ʄɸʊɽʄɸʊʀʂʀ ɺ ʄɽɼʀʎʀʅɽ 

 

PLACE AND ROLE OF MA THEMATICS IN MEDICIN E 

 

Éʉʦʣʦʛʫʙʦʚʘ ʊ. ʀ. 

ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ  

ʂʳʨʛʳʟʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʉʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɽʣʴʮʠʥʘ ɹ. ʅ.  

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

ÉSologubova T. 

Ph.D.  

Yeltsin Kyrgyz-Russian Slavic University  

Bishkek, Kyrgyzstan 

Éʂʦʥʜʨʘʪʴʝʚʘ ɽ. ʀ. 

ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ  

ʂʳʨʛʳʟʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʉʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ɹ. ʅ. ɽʣʴʮʠʥʘ 

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ktu1995@mail.ru 

ÉKondratieva E. 

Ph.D.  

Yeltsin Kyrgyz-Russian Slavic University 

Bishkek, Kyrgyzstan, ktu1995@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʩʝʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʣʶʙʦʡ ʩʬʝʨʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʝʜʠʮʠʥʘ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. 

ʂʦʥʝʯʥʦ, ʝʡ ʦʪʚʦʜʠʪʩʷ ʩʘʤʦʝ ʩʢʨʦʤʥʦʝ ʤʝʩʪʦ ʥʘ ʟʘʜʥʝʤ ʧʣʘʥʝ, ʚʳʜʚʠʛʘʷ ʥʘ ʧʝʨʚʳʡ ʙʘʟʦʚʳʝ 

ʤʝʜʠʮʠʥʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʝ ʟʘʙʳʚʘʷ ʠ ʢʣʠʥʠʯʝʩʢʠʝ. ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʬʝʨʫ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ, ʦʙ ʵʪʦʤ ʛʦʚʦʨʷʪ 

ʚʥʝʜʨʝʥʥʳʝ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʠʤʝʥʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

Abstract. Mathematics is part of all processes occurring in any field of human activity and 

medicine. Implementation of mathematics in Healthcare field is developed in fast tempo. Progress 

in the field of mathematics is a basis for various medical researchers. Of course, she is given the 

most modest place in the background, pushing to the first basic medical disciplines, not forgetting 

the clinical ones. However, the introduction of mathematics into the healthcare world is going on at 

a rapid pace, this is indicated by the introduction of new methods and various technologies based on 

mathematical discoveries in the medical field. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʢʘ, ʤʝʜʠʮʠʥʘ, ʤʝʜʠʮʠʥʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. 

 

Keywords: mathematic, medicine, medical statistics. 

 

ʄʘʪʝʤʘʪʠʢʘ ð ʮʘʨʠʮʘ ʥʘʫʢ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ ʟʥʘʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ 

ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ ʢʘʢ: ʠʟʤʝʨʝʥʠʝ, ʧʦʜʩʯʝʪ ʠ ʦʧʠʩʘʥʠʝ ʬʦʨʤ ʧʦʣʫʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʘʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʦʙʨʘʟʫʶʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʰʘʙʣʦʥʥʳʭ ʩʚʦʡʩʪʚ ʨʝʘʣʴʥʳʭ 
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ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʳʚʘʪʴ ʵʪʠ ʩʚʦʡʩʪʚʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʷʟʳʢʦʤ. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ, ʦʥʘ ʜʦ ʩʠʭ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʨʫʧʧʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʥʦ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʝʝ ʯʘʩʪʴʶ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʷʩʴ ʜʣʷ 

ʪʦʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɽʱʝ ʚ 15 ʚʝʢʝ ʦʩʥʦʚʘʪʝʣʴ ʪʦʯʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠʟʚʝʩʪʥʳʡ ʘʩʪʨʦʥʦʤ ʠ ʬʠʟʠʢ ɻʘʣʠʣʝʦ 

ɻʘʣʠʣʝʡ ʦʪʤʝʪʠʣ ʚ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʪʨʫʜʦʚ ð çʂʥʠʛʘ ʧʨʠʨʦʜʳ ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ 

ʤʘʪʝʤʘʪʠʢʠè, ʝʛʦ ʩʣʦʚʘ ʧʦʜʪʚʝʨʜʠʣ ʥʝʤʝʮʢʠʡ ʬʠʣʦʩʦʬ ʀʤʤʘʥʫʠʣ ʂʘʥʪ ʚ 17 ʚʝʢʝ 

ʩʣʝʜʫʶʱʠʤʠ ʩʣʦʚʘʤʠ ð çɺʦ ʚʩʷʢʦʡ ʥʘʫʢʝ ʩʪʦʣʴʢʦ ʠʩʪʠʥʳ, ʩʢʦʣʴʢʦ ʚ ʥʝʡ ʤʘʪʝʤʘʪʠʢʠè, 

ʪʦʯʢʫ ʧʦʩʪʘʚʠʣ ʥʝʤʝʮʢʠʡ ʤʘʪʝʤʘʪʠʢ ɼʘʚʠʜ ɻʠʣʴʙʝʨʪ ʚ 19 ʚʝʢʝ ð çʄʘʪʝʤʘʪʠʢʘ ð ʦʩʥʦʚʘ 

ʚʩʝʛʦ ʪʦʯʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷè. 

ʄʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʩʝʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʶʙʦʡ 

ʩʬʝʨʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʝʜʠʮʠʥʘ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʂʦʥʝʯʥʦ, ʝʡ 

ʦʪʚʦʜʠʪʩʷ ʩʘʤʦʝ ʩʢʨʦʤʥʦʝ ʤʝʩʪʦ ʥʘ ʟʘʜʥʝʤ ʧʣʘʥʝ, ʚʳʜʚʠʛʘʷ ʥʘ ʧʝʨʚʳʡ ʙʘʟʦʚʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʜʠʩʮʠʧʣʠʥʳ, ʥʝ ʟʘʙʳʚʘʷ ʠ ʢʣʠʥʠʯʝʩʢʠʝ. ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʬʝʨʫ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ, ʦʙ ʵʪʦʤ ʛʦʚʦʨʷʪ 

ʚʥʝʜʨʝʥʥʳʝ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʠʤʝʥʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɻʜʝ ʞʝ ʚʩʝ-ʪʘʢʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʤʘʪʠʢʫ ʚ ʤʝʜʠʮʠʥʝ? ɿʘʯʝʤ ʤʘʪʝʤʘʪʠʢʘ 

ʤʝʜʠʢʘʤ? ʕʪʠ ʚʦʧʨʦʩʳ ʟʘʜʘʚʘʣ ʩʝʙʝ ʢʘʞʜʳʡ ʚʨʘʯ, ʝʱʝ ʙʫʜʫʯʠ ʩʪʫʜʝʥʪʦʤ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ. 

ʄʘʪʝʤʘʪʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʞʜʳʤ ʯʝʣʦʚʝʢʦʤ ʠ ʢʘʞʜʦʤʫ ʥʫʞʥʘ ʠ ʜʘʞʝ ʚʨʘʯʫ. ʉʤʦʞʝʪ 

ʣʠ ʚʨʘʯ ʢʘʨʜʠʦʣʦʛ ʧʨʘʚʠʣʴʥʦ ʠ ʪʦʯʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʩʘʤʫʶ ʧʨʦʩʪʫʶ ʢʘʨʜʠʦʛʨʘʤʤʫ 

ʧʘʮʠʝʥʪʘ? ɸ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʦʤʦʛʨʘʬ? ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʜʠʮʠʥʘ ʥʝ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʩʣʦʞʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʘʟʦʚ 

ʤʘʪʝʤʘʪʠʢʠ. 

ʂʨʦʤʝ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʠ, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʤʝʜʠʮʠʥʝ ʥʘʰʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ, ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ɺʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚʥʝʜʨʝʥʠʝ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɽʱʝ ʦʜʥʠʤ ʚʝʩʦʤʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʩʦʜʝʡʩʪʚʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʜʠʮʠʥʳ ʷʚʣʷʝʪʩʷ ð 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ð ʪʦ ʝʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ. 

ʉʘʤʳʡ ʧʝʨʚʳʡ ʩʪʘʪʠʩʪʠʢ ɸʜʦʣʴʬ ʂʝʪʣʝ, ʠʟ ɹʝʣʴʛʠʠ, ʩʜʝʣʘʣ ʠʥʪʝʨʝʩʥʳʝ ʚʳʚʦʜʳ ʠʟ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʨʘ: çʜʚʘ ʧʨʦʬʝʩʩʦʨʘ ʩʜʝʣʘʣʠ ʣʶʙʦʧʳʪʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʢʦʨʦʩʪʠ ʧʫʣʴʩʘ ð ʦʥʠ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʤʝʞʜʫ ʨʦʩʪʦʤ ʠ ʯʠʩʣʦʤ ʧʫʣʴʩʘ ʩʫʱʝʩʪʚʫʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ. ɺʦʟʨʘʩʪ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʫʣʴʩ ʪʦʣʴʢʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʦʩʪʘ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʨʦʣʴ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʏʠʩʣʦ ʫʜʘʨʦʚ ʧʫʣʴʩʘ ʥʘʭʦʜʠʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚ ʦʙʨʘʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩ ʢʚʘʜʨʘʪʥʳʤ ʢʦʨʥʝʤ ʨʦʩʪʘ. ʇʨʠʥʷʚ ʟʘ ʨʦʩʪ ʩʨʝʜʥʝʛʦ ʯʝʣʦʚʝʢʘ 1,684 

ʤ, ʦʥʠ ʧʦʣʘʛʘʶʪ ʯʠʩʣʦ ʫʜʘʨʦʚ ʧʫʣʴʩʘ ʨʘʚʥʳʤ 70. ʀʤʝʷ ʵʪʠ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʯʠʩʣʦ 

ʫʜʘʨʦʚ ʧʫʣʴʩʘ ʫ ʯʝʣʦʚʝʢʘ ʢʘʢʦʛʦ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʨʦʩʪʘè (1). 

ʇʠʨʦʛʦʚ ʅ. ʀ., ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʚʦʝʥʥʦïʧʦʣʝʚʦʡ ʭʠʨʫʨʛʠʠ, ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ. ɺ ʜʘʣʝʢʦʤ 1849 ʛʦʜʫ ʦʥ ʦʪʤʝʪʠʣ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʧʨʠʝʤʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʵʪʦ 

ʙʦʣʴʰʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʭʠʨʫʨʛʠʠ. ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʩ 
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ʥʝʜʦʚʝʨʠʝʤ ʦʪʥʦʩʠʣʠʩʴ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʨʠʝʤʘʤ ʠ ʤʝʪʦʜʘʤ, ʩʝʡʯʘʩ ʩʪʘʪʠʩʪʠʢʘ ʵʪʦ 

ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʥʘʫʯʥʦʤ 

ʧʦʠʩʢʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʧʨʦʚʝʨʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɸ ʩʘʤʘ ʤʝʜʠʮʠʥʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ, ʵʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. ɺʩʝ ʯʪʦ ʜʝʣʘʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʨʝʰʝʥʠʝ ʠʤʝʥʥʦ ʵʪʠʭ ʚʘʞʥʳʭ ʟʘʜʘʯ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʙʦʣʴʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʥʘʟʥʘʯʝʥʠʠ ʣʝʯʝʥʠʷ. ʉʧʝʮʠʘʣʠʩʪʳ, ʤʝʜʠʮʠʥʩʢʠʝ ʠʥʞʝʥʝʨʳ, ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʤʝʪʦʜʳ ʬʠʟʠʢʦïʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʠ ʦʜʠʥ 

ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʧʨʠʙʦʨ ʩʝʡʯʘʩ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ, ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʩ ʪʝʣʝʤʝʜʠʮʠʥʦʡ, ʧʝʨʝʜʘʚʘʪʴ ʥʘ 

ʥʝʤʳʩʣʠʤʳʝ ʨʘʩʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʜʘʥʥʳʝ ð ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ, 

ʨʝʥʪʛʝʥʦï ʠ ʪʦʤʦʛʨʘʤʤʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʦʟʥʠʢʰʠʤ ʩʧʦʨʥʳʤ ʚʦʧʨʦʩʘʤ. ʀʤʝʝʪ ʤʝʩʪʦ ʚʥʝʜʨʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ.  

ɺʩʝ ʛʣʫʙʞʝ ʠ ʛʣʫʙʞʝ ʚʥʝʜʨʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʦʟʥʘʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʄʘʪʝʤʘʪʠʢʘ ʠʛʨʘʝʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʣʝʯʝʙʥʦï

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʚʳʯʠʩʣʝʥʠʡ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʟʘʨʘʥʝʝ ʩʦʩʪʘʚʣʝʥʥʳʤ ʨʘʩʯʝʪʘʤ (2). 

ɹʝʟ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʠ ʦʜʥʦ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʈʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ʬʘʨʤʘʢʦʣʦʛʠʠ ʧʨʦʩʪʘ ʠ ʦʯʝʥʴ ʚʘʞʥʘ ð ʯʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʥʝʦʙʭʦʜʠʤʳʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ ʦʪ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʝʛʦ ʩʦʩʪʘʚ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʦ ʠ ʜʦʟʫ ʠ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ ʧʨʠʝʤʘ ʵʪʦʛʦ ʣʝʢʘʨʩʪʚʘ. ʌʘʨʤʘʮʝʚʪ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴʩʷ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʠ ʠ 

ʨʝʰʘʪʴ ʠʭ, ʙʝʟ ʤʘʪʝʤʘʪʠʢʠ ʫ ʥʝʛʦ ʥʠʯʝʛʦ ʥʝ ʧʦʣʫʯʠʪʩʷ, ʜʘʞʝ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʥʘ 

ʧʨʦʧʦʨʮʠʶ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘ ʧʦʤʦʱʴ ʧʨʠʟʳʚʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʦʧʳʪ. ʇʦʵʪʦʤʫ ʚʩʝ 

ʧʘʮʠʝʥʪʳ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʠʥʩʪʨʫʢʮʠʠ ʢ ʣʝʢʘʨʩʪʚʝʥʥʦʤʫ ʩʨʝʜʩʪʚʫ, 

ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʝʛʦ ʩʦʩʪʘʚʝ, ʘʢʪʠʚʥʦʤ ʚʝʱʝʩʪʚʝ, ʩʧʦʩʦʙʘʭ ʠ ʚʨʝʤʝʥʠ ʧʨʠʝʤʘ. 

ɺʦ ʚʩʝʭ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʤʘʪʠʢʘ. 

ʅʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʘʮʠʝʥʪʘʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʠʜʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʧʦʜʙʦʨʢʘ ʦʯʢʦʚ.  

ɺʦʪ ʝʱʝ ʦʜʠʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʠʤʝʨ ð ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ ʝʛʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪ ʤʘʪʝʤʘʪʠʢʘ: ʯʠʩʣʦ ʠ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʥʘ ʩʚʝʪ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʚʝʩ ʠ ʨʦʩʪ, 

ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪ ʝʛʦ ʚʩʶ ʞʠʟʥʴ. ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʬʦʨʤʫʣʘ, ʨʘʩʩʯʠʪʳʚʘʶʱʘʷ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʣʝʥʠʡ ʠ ʦʙʲʝʤ ʧʠʪʘʪʝʣʴʥʦʡ ʩʤʝʩʠ, ʤʥʦʛʠʝ ʨʦʜʠʪʝʣʠ ʚʩʪʨʝʯʘʣʠʩʴ ʩʦ ʩʚʦʜʥʦʡ 

ʪʘʙʣʠʮʝʡ ð ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ, ʨʦʩʪʘ ʠ ʚʝʩʘ ʨʝʙʝʥʢʘ, ʢʦʪʦʨʘʷ ʪʦʞʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʘ 

ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ. ʏʝʤ ʩʪʘʨʰʝ ʩʪʘʥʦʚʠʪʩʷ ʨʝʙʝʥʦʢ, ʪʝʤ ʯʘʱʝ ʤʘʤʳ 

ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʧʦʤʦʱʴʶ ʢ ʤʘʪʝʤʘʪʠʢʝ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʨʘʩʩʯʠʪʘʪʴ ʨʘʮʠʦʥ 

ʧʠʪʘʥʠʷ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ.  

ʅʠ ʦʜʠʥ ʯʝʣʦʚʝʢ, ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʞʝʪ ʟʘʙʳʪʴ ʦ ʤʘʪʝʤʘʪʠʢʝ, ʜʘʞʝ ʝʩʣʠ ʟʘʭʦʯʝʪ: 

ïʚʦ ʚʨʝʤʷ ʙʦʣʝʟʥʠ ʤʳ ʧʦʣʴʟʫʝʤʩʷ ʛʨʘʜʫʩʥʠʢʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʥʝʩʝʥʘ ʰʢʘʣʘ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ; 
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ïʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʡ ʚʝʩ ʠ ʨʦʩʪ, ʧʦʣʴʟʫʝʤʩʷ ʚʝʩʘʤʠ ʠ ʨʦʩʪʦʤʝʨʦʤ, ʥʘ 

ʢʦʪʦʨʳʭ ʪʘʢ ʞʝ ʠʤʝʶʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʰʢʘʣʳ; 

ïʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʠʥʲʝʢʮʠʠ ʧʦʣʴʟʫʶʪʩʷ ʰʧʨʠʮʦʤ, ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ 

ʠʤʝʝʪ ʰʢʘʣʫ ʠʟʤʝʨʝʥʠʷ; 

ïʜʣʷ ʢʦʥʪʨʦʣʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʥʦʤʝʪʨʳ. 

ɸ ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʦʨʤʫʣʘʤʠ, ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ 

ʦʯʝʥʴ ʤʥʦʛʦ ʧʘʨʘʤʝʪʨʦʚ: 

ïʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ; 

ïʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʝʱʝʩʪʚʘ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ; 

ïʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ; 

ïʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ; 

ïʨʘʩʯʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʦʤʦʱʠ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ, ʤʘʪʝʤʘʪʠʢʘ ʠ ʤʝʜʠʮʠʥʘ ʠʣʠ ʤʝʜʠʮʠʥʘ ʠ 

ʤʘʪʝʤʘʪʠʢʘ, ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʦʣʴʰʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʚ 

ʢʦʪʦʨʦʤ ʦʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʃʶʙʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʦʪʢʨʳʪʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʝ 

ʦʧʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʯʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʦʦʪʥʦʰʝʥʠʷ, ʵʪʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘ, ʠ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ, ʘʥʘʣʠʟ ʰʘʥʩʦʚ ʠ ʨʠʩʢʦʚ, ʘʥʘʣʠʟ ʚʳʞʠʚʘʝʤʦʩʪʠ. ʄʝʜʠʮʠʥʘ 

ʙʝʟ ʵʪʦʛʦ ʥʝ ʩʦʩʪʦʠʪʩʷ ʢʘʢ ʥʘʫʢʘ. 

ɺʨʘʯ, ʥʝ ʦʪʜʘʚʰʠʡ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʦʩʪʳʤ ʘʟʘʤ ʤʘʪʝʤʘʪʠʢʠ, ʥʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ 

ʛʨʘʤʦʪʥʫʶ ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʞʠʟʥʴ ʝʛʦ ʧʘʮʠʝʥʪʦʚ. 
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ʥʘʩʝʣʝʥʠʷ ʢʨʘʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʢʟʦʛʝʥʥʳʝ (ʦʧʦʣʟʥʠ, ʙʦʢʦʚʘʷ ʠ ʜʦʥʥʘʷ ʵʨʦʟʠʷ, ʨʘʟʨʫʰʝʥʠʝ 

ʤʦʨʩʢʠʭ ʙʝʨʝʛʦʚ, ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ) ʧʨʠʨʦʜʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʊʝʨʨʠʪʦʨʠʠ 

1250 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʢʨʘʷ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʥʠʭ ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʨʘʞʝʥʥʦʩʪʴ (ʦʪʥʦʰʝʥʠʝ ʫʯʘʩʪʢʦʚ, ʟʘʪʨʦʥʫʪʳʭ ʦʧʦʣʟʥʷʤʠ, ʢ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ) ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 10ï20%. ʇʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 50%. ʅʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʠʤʝʝʪʩʷ 260 ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʚ ʪ. ʯ. ʥʘ ʢʨʘʝʚʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛʘʭ 164 ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʘ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 50% ʚ ʥʝʩʪʘʙʠʣʴʥʦʤ ʠ ʘʢʪʠʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʅʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 32 ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʘ. ɺʦʧʨʦʩʳ 

ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʩʪʝʧʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʦʚ 

ʢʨʘʷ. ɺ ʥʠʟʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʩʝʣʝʚʳʝ ʧʨʦʮʝʩʩʳ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʥʘ ʧʨʠʪʦʢʘʭ ʢʨʫʧʥʳʭ ʨʝʢ ɸʰʝ, ʇʩʝʟʫʘʧʩʝ, ʐʘʭʝ, ʄʟʳʤʪʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʜʣʠʪʝʣʴʥʳʭ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦïʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʩʢʘ 

ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ ʩʦʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʪ ʢʘʨʪ ʧʦ ʦʧʘʩʥʳʤ ʵʢʟʦʛʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ; 

ʧʨʠʚʦʜʠʪʩʷ  ʤʝʪʦʜʠʢʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʨʠʩʢʘ, ʘʣʛʦʨʠʪʤ ʢʦʪʦʨʦʡ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚʧʝʨʚʳʝ. ʅʘʣʠʯʠʝ ʚ ʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʪʳ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʩʢʘ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʨʘʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʟʦʥʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʫʩʣʦʚʠʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʪʴ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. 

 

Abstract. One of the main problems for engineeringïgeological studies is the selection of the 

most appropriate site for the construction of designed objects and structures. There is a special place 

evaluation of the degree of activity of exogenous geological processes that determine the safety of 

construction. Krasnodar territory is characterized by diversity of natural conditions and the 

development of the economic complex. A greater threat to the economy and security of the 

population of the region represent exogenous (landslides, lateral and bottom erosion, destruction of 

the coasts, the flooding of territories) natural geological processes. Site 1250 the municipalities in 

the region subject to various types of exogenous geological processes, the development of which 

poses a threat to the security of their populations. So at some sites are affected (the ratio of sites 

affected by landslides to the total area) of landslides is 10ï20%. Under the impact of economic 

activities, this rate rises to 50%. On the roads there 260 landslides, including regional highways 164 

landslide areas, of which more than 50% in unstable or active state. On the roads of local 

importance 32 landslide site. The issues of flooding and waterlogged soils relevant to the 

agricultural steppe areas of the region. In the lower part of the southern coast of mudflow processes 

periodically activation on the tributaries of large rivers Ashe, Psezuapse, Shakhe, Mzymta with the 

passage of long storm rains. 

Goal ð to develop scientificïmethodical bases of integrated risk of exogenous geological 

processes for site assessment. As a result, a qualitatively new level is composed of a set of cards for 
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dangerous exogenic processes which may serve as a basis for the solution of various theoretical and 

applied problems; the technique of integrated risk assessment, where the algorithm is adapted for 

use in modern geographic information systems. The study was conducted for the Krasnodar 

territory for the first time. The presence in the use of maps of integral risk of hazardous exogenous 

geological processes of the region gives the possibility to determine the most safe zone for the 

construction of engineering structures and optimal engineering geological support of construction 

and operation of engineering structures, and calculate the approximate cost of protective measures 

from exogenic geological processes, characteristic for the area. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʦʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʘʨʪʘ ʨʠʩʢʘ. 

 

Keywords: regional engineering geology, Krasnodarskiy region, engineering-geological 

zoning, dangerous geological processes, integrated risk map. 

 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʦʞʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [1].  

ʊʝʨʨʠʪʦʨʠʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʨʘʟʚʠʪʦʩʪʴʶ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [2ï3]. ɹʦʣʴʰʫʶ ʫʛʨʦʟʫ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢʨʘʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʢʟʦʛʝʥʥʳʝ (ʦʧʦʣʟʥʠ, ʙʦʢʦʚʘʷ ʠ ʜʦʥʥʘʷ ʵʨʦʟʠʷ, 

ʨʘʟʨʫʰʝʥʠʝ ʤʦʨʩʢʠʭ ʙʝʨʝʛʦʚ, ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ) ʧʨʠʨʦʜʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʊʝʨʨʠʪʦʨʠʠ 1250 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʢʨʘʷ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ 

ʥʠʭ ʥʘʩʝʣʝʥʠʷ. ʊʘʢ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʨʘʞʝʥʥʦʩʪʴ (ʦʪʥʦʰʝʥʠʝ ʫʯʘʩʪʢʦʚ, ʟʘʪʨʦʥʫʪʳʭ 

ʦʧʦʣʟʥʷʤʠ, ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ) ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 10ï20%. ʇʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 50%. ʅʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʠʤʝʝʪʩʷ 260 ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʚ ʪ.ʯ. ʥʘ ʢʨʘʝʚʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛʘʭ 164 ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʘ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 50% ʚ ʥʝʩʪʘʙʠʣʴʥʦʤ ʠ ʘʢʪʠʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʅʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 32 ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʘ (4). 

ɺʦʧʨʦʩʳ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʩʪʝʧʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʘʡʦʥʦʚ ʢʨʘʷ. ɺ ʥʠʟʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʩʝʣʝʚʳʝ ʧʨʦʮʝʩʩʳ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʥʘ ʧʨʠʪʦʢʘʭ ʢʨʫʧʥʳʭ ʨʝʢ ɸʰʝ, ʇʩʝʟʫʘʧʩʝ, ʐʘʭʝ, ʄʟʳʤʪʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʜʣʠʪʝʣʴʥʳʭ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ.  

ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʠʟʘʮʠʝʡ ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʄʏʉ ʈʌ 

ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʫ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʠʥʞʝʥʝʨʥʳʝ ʦʙʲʝʢʪʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʟʘʢʘʟʯʠʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʛʦʩʫʜʘʨʩʪʚʦʤ ʠʣʠ ʯʘʩʪʥʳʤ 

ʠʥʚʝʩʪʦʨʦʤ) ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʦʛʦ ʤʝʪʦʜʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʝ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ 

ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʜʥʘʢʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʮʝʥʢʠ ʨʠʩʢʘ 

ʦʩʪʘʶʪʩʷ ʜʦ ʢʦʥʮʘ ʥʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ (ʥʝʪ ʝʜʠʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦʥʠʤʘʥʠʷ çʨʠʩʢè, çʦʮʝʥʢʘ ʨʠʩʢʘè, ʠʤʝʝʪʩʷ ʝʜʠʥʠʯʥʳʡ ʦʧʳʪ [4] ʨʘʩʩʤʦʪʨʝʥʠʷ 
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ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʠʩʢʦʚ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʪ ʯʝʪʢʦʩʪʠ ʚ 

ʧʨʠʥʮʠʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʨʠʩʢʘ). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʥʦʚʦʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʚ ʩʚʷʟʠ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ. ɼʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚ 1968 ʛ. ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1 : 200 000, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʠ ʜʘʥʥʳʭ ʧʦ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʟʳʩʢʘʥʠʷʤ ʪʝʭ ʣʝʪ, ʘ 

ʚ 2005 ʛ. ð ʢʘʨʪʘ ʚ ʪʦʤ ʞʝ ʤʘʩʰʪʘʙʝ, ʥʦ ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʤʝʪʦʜʠʢʝ ʛʝʥʝʪʠʢʦï

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʀ. ɺ. ʇʦʧʦʚʘ [5]. ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʥʘʢʦʧʣʝʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʦʡ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ 

ʜʘʥʥʳʭ ʚ 2016 ʛ. ɹʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘïʩʭʝʤʘ ʦʮʝʥʦʯʥʦʛʦ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1 : 1 000 000 [6].  

ɺ ʦʩʥʦʚʫ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ [7], ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ ʭʘʨʘʢʪʝʨʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢ ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʘ ʜʣʷ ʨʘʚʥʠʥʥʦʡ ð ʧʨʦʩʘʜʦʯʥʦʩʪʴ ʛʨʫʥʪʦʚ ʠ ʩʦʟʜʘʥʥʳʝ ʠʤʠ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ. 

ɼʘʣʝʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦʧʘʨʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʯʘʩʪʥʳʭ ʢʘʨʪïʩʭʝʤ (ʄ 1 : 2 500 000): 

ʛʫʩʪʦʪʳ ʦʚʨʘʞʥʦïʙʘʣʦʯʥʦʡ ʩʝʪʠ ʠ ʧʦʨʘʞʝʥʥʦʩʪʠ ʬʦʨʤʘʤʠ ʵʨʦʟʠʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ; 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʩʘʜʦʯʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʠʩʢʘ, ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʧʣʦʱʘʜʥʦʡ 

ʧʦʢʘʟʘʪʝʣʴ. ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʧʦʨʘʞʝʥʥʦʩʪʠ ʬʦʨʤʘʤʠ ʵʨʦʟʠʠ ʚʨʝʤʝʥʥʳʭ ʧʦʪʦʢʦʚ 

(ʈʠʩʫʥʦʢ 1) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʚʳʜʝʣʷʝʪʩʷ 12 ʦʙʣʘʩʪʝʡ. ʂʘʨʪʘïʩʭʝʤʘ ʛʫʩʪʦʪʳ ʦʚʨʘʞʥʦï

ʙʘʣʦʯʥʦʡ ʩʝʪʠ (ʈʠʩʫʥʦʢ 2) ʦʪʨʘʞʘʝʪ 6 ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ. ɿʦʥʘʣʴʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʩʦʚʠʜʥʳʭ ʛʨʫʥʪʦʚ 

(ʈʠʩʫʥʦʢ 3) ʠʩʭʦʜʠʪ ʠʟ ʤʦʱʥʦʩʪʠ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ (H), ʤʦʱʥʦʩʪʠ ʧʨʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ 

(Ὄ̐ )̑ ʠ ʚʝʣʠʯʠʥʳ ʧʨʦʩʘʜʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ (Ὓ̐ )̑. ʅʘ ʈʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʦ 9 ʦʙʣʘʩʪʝʡ, 

ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʧʨʦʩʘʜʦʯʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ (ʂ), ʚʳʨʘʞʝʥʥʦʡ ʚ 

ʧʨʦʮʝʥʪʘʭ ʢ ʧʣʦʱʘʜʠ ʝʜʠʥʠʯʥʦʛʦ ʢʚʘʜʨʘʪʘ. 
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ʈʠʩʫʥʦʢ 1. ʕʣʝʢʪʨʦʥʥʦïʮʠʬʨʦʚʘʷ ʢʘʨʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʬʦʨʤ ʵʨʦʟʠʠ ʚʨʝʤʝʥʥʳʭ ʧʦʪʦʢʦʚ  

(ʄ 1 : 2500000) 

 

 
ʈʠʩʫʥʦʢ 2. ʕʣʝʢʪʨʦʥʥʦïʮʠʬʨʦʚʘʷ ʢʘʨʪʘ ʛʫʩʪʦʪʳ ʦʚʨʘʞʥʦïʙʘʣʦʯʥʦʡ ʩʝʪʠ 

(ʄ 1 : 2500000) 
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ʈʠʩʫʥʦʢ 3. ʕʣʝʢʪʨʦʥʥʦïʮʠʬʨʦʚʘʷ ʢʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ 

(ʄ 1 : 2500000) 

 

 
ʈʠʩʫʥʦʢ 4. ʕʣʝʢʪʨʦʥʥʦïʮʠʬʨʦʚʘʷ ʢʘʨʪʘ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʩʘʜʦʯʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ 

(ʄ 1 : 2500000) 

 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʢʘʨʪ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʚʝʨʣʝʡʥʳʝ ʦʧʝʨʘʮʠʠ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʨʳʪʠʡ 

ARC/INFO ʚ ʥʦʚʳʡ ʩʣʦʡ ʠ ʨʝʣʷʮʠʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʠʭ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ. 
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ʅʘ ʈʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʘ ʢʘʨʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʨʤ ʵʨʦʟʠʠ ʠ ʛʫʩʪʦʪʳ ʦʚʨʘʞʥʦïʙʘʣʦʯʥʦʡ ʩʝʪʠ. ɸʥʘʣʦʛʠʯʥʦ 

ʙr ʣʘ ʩʦʟʜʘʥʘ ʢʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʩʘʜʦʯʥʳʭ ʬʦʨʤ 

ʨʝʣʴʝʬʘ (ʈʠʩʫʥʦʢ 6).  

 
ʈʠʩʫʥʦʢ 5. ʕʣʝʢʪʨʦʥʥʦïʮʠʬʨʦʚʘʷ ʢʘʨʪʘ ʩʦʚʤʝʱʝʥʠʷ ʩʭʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʨʤ ʵʨʦʟʠʠ ʠ ʛʫʩʪʦʪʳ 

ʦʚʨʘʞʥʦïʙʘʣʦʯʥʦʡ ʩʝʪʠ (ʄ 1 : 2500000) 

 
ʈʠʩʫʥʦʢ 6. ʂʘʨʪʘ ʩʦʚʤʝʱʝʥʠʷ ʩʭʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʦʩʘʜʦʯʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ (ʄ 1 : 2500000) 
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ʉʣʦʞʝʥʠʝ ʨʠʩʢʦʚ ʢʘʞʜʦʛʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʫʪʝʤ ʩʫʤʤʘʮʠʠ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʢʘʨʪ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʨʘʥʞʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʝʧʝʥʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʩʢʘ ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʈʠʩʫʥʦʢ 7).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥʘ ʘʧʨʦʙʘʮʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʦʮʝʥʢʝ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʩʢʘ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʥʞʝʥʝʨʥʦï

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ ʨʠʩʢʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʂʘʨʪʳ ʩʣʦʞʝʥʠʷ ʨʠʩʢʦʚ (ʄ 1 : 2500000) 

ʘ) ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʨʤ ʵʨʦʟʠʠ ʠ ʛʫʩʪʦʪʳ ʦʚʨʘʞʥʦïʙʘʣʦʯʥʦʡ ʩʝʪʠ ʩ ʢʘʨʪʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʩʘʜʦʯʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ; 

ʙ) ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʩʢʘ ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ 

ʈʌʌʀ ʧʦ ʧʨʦʝʢʪʫ ˉ16-45-230909 ʨ_ʘ. 
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ʀʩʪʦʯʥʠʢʠ: 

(1). ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʫʪʝʤ 

ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʥʘ 2013ï2015 ʛʦʜʳ. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʛʣʘʚʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

(ʛʫʙʝʨʥʘʪʦʨʘ) ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʦʪ 
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ɺ ʇʆʏɺɸʍ ɻʆʈʆɼʆɺ ʈɽʉʇʋɹʃʀʂʀ ʂɸʈɽʃʀʀ 

 

DATABASES OF THE CONTENT OF HEAVY  METALS   

IN URBAN SOILS OF KARELIA  

 

Éʅʦʚʠʢʦʚ ʉ. ɻ. 

ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ 

ʀʥʩʪʠʪʫʪ ʣʝʩʘ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ,  

ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ, novikovsergey.nsg@gmail.com 

ÉNovikov S. 

Ph.D., Forest Research Institute  

of Karelian Research Centre Russian Academy of Sciences, 

Petrozavodsk, Russia, novikovsergey.nsg@gmail.com  

 

ɸʥʥʦʪʘʮʠʷ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ 

ʨʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʠ (ʇʝʪʨʦʟʘʚʦʜʩʢ, ʂʦʩʪʦʤʫʢʰʘ, ʂʦʥʜʦʧʦʛʘ), ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʙʘʟ ʜʘʥʥʳʭ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʦʢ, ʜʘʥʥʳʝ ʧʦ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (Pb, Cu, Zn, Ni, Co, Cr, 

Mn) ʚ ʚʝʨʭʥʝʤ 10-ʪʠ ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʡ ʧʨʠʚʝʜʝʥʳ 

ʢʘʨʪʦʩʭʝʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʣʶʪʘʥʪʘ ʚ ʧʦʯʚʝ ʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʫʤʤʘʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (Zc), ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʢʪʠʚʥʦ 

ʦʪʦʙʨʘʟʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʠʩʩʣʝʜʫʝʤʳʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʍʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʚʠʜʝ ʙʘʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʘ 

ʪʘʢ ʞʝ ʧʨʦʚʦʜʠʪʴ ʠʭ ʘʥʘʣʠʟ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʧʨʦʩʦʚ. 

 

Abstract. The results obtained during the research of urban soils of Karelia Republic 

(Petrozavodsk, Kostomuksha, Kondopoga) are systematized and presented in a database form. It 

includes detail descriptions of sample areas, acidity and content of heavy metal (Pb, Cu, Zn, Ni, Co, 

Cr, Mn) in the 10 cm topsoil. The schematic maps based on concentrations of each pollutant and on 

the integrated pollution index (Zc) are provided as illustrations, it allows to objectively show the 

ecological state of soils in the studied urban territories. Storage of results in a database form allows 

to structure the obtained data and also allows to analyze data by using different SQL queries. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʜʘʥʥʳʭ, ʤʦʥʠʪʦʨʠʥʛ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, ʛʦʨʦʜʩʢʠʝ 

ʧʦʯʚʳ. 

 

Keywords: data systematization, monitoring, pollution level, urban soils. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʢʦʧʣʝʥʥʳʡ ʠ ʧʦʩʪʦʷʥʥʦ 

ʧʦʧʦʣʥʷʝʤʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʚʘʞʥʦ ʫʤʝʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʭʨʘʥʠʪʴ ʚ ʫʜʦʙʥʦʡ ʬʦʨʤʝ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʝʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʧʦʤʦʱʠ 

ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 
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(ʉʋɹɼ). ʆʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʥʘ ʨʳʥʢʝ ʉʋɹɼ ʷʚʣʷʝʪʩʷ Microsoft Access, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ Microsoft Office. 

ʅʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʣʝʩʥʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ʂʘʨʅʎ ʈɸʅ ʘʢʪʠʚʥʦ 

ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʣʝʩʥʳʭ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʥʘʨʫʰʝʥʥʳʭ ʧʦʯʚ ʨʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʨʦʜʩʢʠʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʇʝʪʨʦʟʘʚʦʜʩʢ, ʂʦʥʜʦʧʦʛʘ ʠ ʂʦʩʪʦʤʫʢʰʘ [1ï8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʈʆʉʇɸʊɽʅʊ) ʪʨʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʦʚ ʂʘʨʝʣʠʠ:  

- çʕʣʝʢʪʨʦʥʥʳʡ ʘʪʣʘʩ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ ʇʝʪʨʦʟʘʚʦʜʩʢʘè 
ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ˉ2015621411, 

- çʕʣʝʢʪʨʦʥʥʳʡ ʘʪʣʘʩ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ ʂʦʥʜʦʧʦʛʠè 
ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ˉ2016621461, 

- çʕʣʝʢʪʨʦʥʥʳʡ ʘʪʣʘʩ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ ʂʦʩʪʦʤʫʢʰʠè 
ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ˉ2016621460. 

- ɹʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʢʘʨʪʦʩʭʝʤ ʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʪʘʙʣʠʮ, 
ʩʦʜʝʨʞʘʱʠʭ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: 

- ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (Pb, Cu, Zn, Ni, Co, Cr, Mn) ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ 
ʧʦʯʚ (0ï10 ʩʤ),  

- ʜʘʥʥʳʝ ʧʦ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ (ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ),  

- ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ (ʨʘʡʦʥ ʛʦʨʦʜʘ, ʘʜʨʝʩ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 
ʢʦʦʨʜʠʥʘʪʳ, ʢʘʪʝʛʦʨʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʩʪʥʦʩʪʠ, ʨʝʣʴʝʬʘ, 

ʥʘʧʦʯʚʝʥʥʦʡ ʠ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ), 

- ʢʨʘʪʢʦʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚ (0ï10 ʩʤ). 

ɹʘʟʳ ʜʘʥʥʳʭ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʬʨʘʛʤʝʥʪʳ ɹɼ çʕʣʝʢʪʨʦʥʥʳʡ ʘʪʣʘʩ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ 

ʇʝʪʨʦʟʘʚʦʜʩʢʘè. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʟʙʠʪʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʘʙʣʠʮ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʣʷʤ (ʈʠʩʫʥʦʢ 1), ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʜʫʙʣʠʨʦʚʘʥʠʷ 

ʟʘʧʠʩʝʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɹʘʟʳ ʜʘʥʥʳʭ ʩʦʜʝʨʞʘʪ ʬʦʨʤʳ, ʥʘ ʢʦʪʦʨʳʝ ʚ ʫʜʦʙʥʦʤ ʚʠʜʝ ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. ʅʘ 

ʛʣʘʚʥʦʡ ʢʥʦʧʦʯʥʦʡ ʬʦʨʤʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʦʜʥʫ ʠʟ ʢʘʨʪʦʩʭʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʠʣʠ ʞʝ ʢʘʨʪʦʩʭʝʤʫ ʩʫʤʤʘʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ Zc (ʈʠʩʫʥʦʢ 2). ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ ʩ ʩʠʤʚʦʣʦʤ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪʢʨʦʝʪ 

ʬʦʨʤʫ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʘʨʪʦʩʭʝʤʘ ʩ ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʠ 

ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʤʠ ʧʨʦʙʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ (ʪʦʯʢʠ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ), ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ (ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ) ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʣʶʪʘʥʪʘ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʣʶʙʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʝʝ ʥʦʤʝʨ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʝ çɺʚʝʜʠʪʝ ʥʦʤʝʨ ʠʥʪʝʨʝʩʫʶʱʝʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠè ʠ 

ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Enter ʠʣʠ ʧʨʦʩʪʦ ʚʳʙʨʘʪʴ ʥʦʤʝʨ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ. ʅʘ ʈʠʩʫʥʢʝ 3 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʩ ʢʘʨʪʦʩʭʝʤʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ ʇʝʪʨʦʟʘʚʦʜʩʢʘ, 

ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʳʙʨʘʥʘ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ35.  
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʜʘʥʥʳʭ ɹɼ ççʕʣʝʢʪʨʦʥʥʳʡ ʘʪʣʘʩ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ ʇʝʪʨʦʟʘʚʦʜʩʢʘè 
 

ʉʋɹɼ Microsoft Access ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʠʣʴʪʨʘʮʠʶ ʜʘʥʥʳʭ 

ʚʳʚʝʜʝʥʥʳʭ ʥʘ ʬʦʨʤʫ ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʷ ʩʦ ʩʧʠʩʢʦʤ, ʘ ʪʘʢʞʝ ʟʘʜʘʥʥʦʛʦ ʜʣʷ ʥʝʛʦ ʤʘʢʨʦʩʘ 

çʇʨʠʤʝʥʠʪʴʌʠʣʴʪʨè. ʕʪʦ ʜʝʣʘʝʪ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ ʫʜʦʙʥʦʡ ʠ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʚ ʦʜʥʦʤ 

ʦʢʥʝ ʢʘʨʪʦʩʭʝʤʫ ʠ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʣʶʙʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ, ʙʝʟ ʧʦʪʨʝʙʥʦʩʪʠ 

ʦʪʢʨʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʪʘʙʣʠʮ. 

 

 
ʈʠʩʫʥʦʢ 2. ɻʣʘʚʥʘʷ ʢʥʦʧʦʯʥʘʷ ʬʦʨʤʘ ʙʘʟʳ ʜʘʥʥʳʭ çʕʣʝʢʪʨʦʥʥʳʡ ʘʪʣʘʩ 

ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ ʇʝʪʨʦʟʘʚʦʜʩʢʘ 
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ʉʪʨʫʢʪʫʨʘ ʙʘʟ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʧʨʦʩʳ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ 

ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ (ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ) ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʧʦʯʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʦʜʦʚ. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʭʨʘʥʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ.   

 

 
 

ʈʠʩʫʥʦʢ 3. ʌʦʨʤʘ çʂʘʨʪʦʩʭʝʤʘ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ ʇʝʪʨʦʟʘʚʦʜʩʢʘè 

 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʚʠʜʝ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʝʪ  ʙʳʪʴ  ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ, ʘ ʪʘʢ ʞʝ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʟʜʦʨʦʚʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʨʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʠ (ʇʝʪʨʦʟʘʚʦʜʩʢ, ʂʦʥʜʦʧʦʛʘ, ʂʦʩʪʦʤʫʢʰʘ). 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʃ 

ʂʘʨʅʎ ʈɸʅ (0220-2014-0008; 0220-2014-0006). 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʷ ʪʦʢʩʠʯʥʳʭ  ʪʚʝʨʜʳʭ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʝʰʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠʟ-ʟʘ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʠ ʫʜʘʣʝʥʥʦʩʪʠ ʧʦʣʠʛʦʥʦʚ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʪʦʢʦʚ. ʈʘʟʨʘʙʦʪʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʠʩʢ ʧʫʪʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʘʢʪʫʘʣʴʥʳ ʢʘʢ ʜʣʷ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʨʫʜʥʦ ʧʦʜʜʘʝʪʩʷ ʦʮʝʥʢʝ, ʦʜʥʘʢʦ ʪʦʣʴʢʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠʟ  ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʩʳʨʴʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʵʢʩʧʝʨʪʥʳʤ 

ʦʮʝʥʢʘʤ ʤʦʞʝʪ ʠʩʯʠʩʣʷʪʴʩʷ ʩʦʪʥʷʤʠ ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. 

 

Abstract. To date, the neutralization and disposal of toxic solid domestic waste in Russia and 

abroad is an unresolved problem due to imperfections in technologies for neutralizing and 

remoteness of landfills from sewage system systems. Development, release to search for ways to 

efficiently reuse industrial and domestic waste at the present stage, both for Russia and for foreign 

countries. The economic effect of protecting the environment is difficult to assess, but only the 

reproduction of mineral resources from spent raw materials using modern technologies for expert 

studies can amount to hundreds of billions of rubles. 
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ɺ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʦʙʨʘʟʫʝʪʩʷ 55ï60 ʤʣʥ ʪ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ (ʊʂʆ) (1). 

ɺ ʩʨʝʜʥʝʤ ʥʘ ʯʝʣʦʚʝʢʘ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 400 ʢʛ ʦʪʭʦʜʦʚ ʚ ʛʦʜ, ʧʨʠʯʝʤ ʦʙʲʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʊʂʆ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʡ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ.  ʈʦʩʪ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʠʝʤ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ, ʪ. ʝ. ʩʫʱʝʩʪʚʫʝʪ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʠʥʘʤʠʢʦʡ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʠ ʫʜʝʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ, ʠ ʝʩʣʠ ʥʝ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ, ʪʦ ʩʠʪʫʘʮʠʷ ʚ ʩʝʢʪʦʨʝ ʊʂʆ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʋʨʦʚʝʥʴ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʈʦʩʩʠʠ 

ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 5ï7%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʜʦ 

60% ʊʂʆ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʈʦʩʩʠʠ ʙʦʣʝʝ 90% ʤʫʩʦʨʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʧʦʣʠʛʦʥʳ ʠ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʚʘʣʢʠ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʨʘʩʪʝʪ. ʀʟ-ʟʘ 

ʠʟʥʦʰʝʥʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʩʙʦʨʫ ʠ ʟʘʭʦʨʦʥʝʥʠʶ ʊʂʆ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʭʦʜʦʚ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʭʦʨʘʥʠʚʘʝʪʩʷ ʥʘ ʦʪʢʨʳʪʳʭ ʧʦʣʠʛʦʥʘʭ ʠ ʩʚʘʣʢʘʭ, ʥʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ  

ʩʨʝʜʩʪʚʘʤʠ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʦʯʚ, ʚʦʜ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 14 700 ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ ʟʘʥʠʤʘʶʪ 

ʪʝʨʨʠʪʦʨʠʶ ʦʢʦʣʦ 4 ʤʣʥ ʛʘ (2) (ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʐʚʝʡʮʘʨʠʠ ʠ ʅʠʜʝʨʣʘʥʜʦʚ), 

ʘ ʧʦʜ ʨʘʟʤʝʱʝʥʠʝ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʦʙʲʝʤʦʚ ʊʂʆ ʝʞʝʛʦʜʥʦ ʚʳʜʝʣʷʝʪʩʷ 400 000 ʛʘ ʟʝʤʣʠ 

(ʯʪʦ ʥʘ 40% ʙʦʣʴʰʝ ʪʝʨʨʠʪʦʨʠʠ ʃʶʢʩʝʤʙʫʨʛʘ). ʇʦʤʠʤʦ ʚʳʚʦʜʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʧʦʣʠʛʦʥʳ ʟʘʛʨʷʟʥʷʶʪ ʘʪʤʦʩʬʝʨʫ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ 

ʧʦʯʚʳ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠ ʛʨʫʥʪ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ, 

ʫʭʫʜʰʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʠʩʪʝʤʳ 

ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʢʩʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʨʘʩʪʫʪ 

ʤʘʩʰʪʘʙʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʧʘʩʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʥʘ 

ʧʦʣʠʛʦʥʘʭ ʙʝʟʚʦʟʚʨʘʪʥʦ ʧʨʦʧʘʜʘʶʪ ʪʦʥʥʳ ʮʝʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʙʫʤʘʛʘ, ʩʪʝʢʣʦ, ʤʝʪʘʣʣʳ, ʧʣʘʩʪʠʢ ʠ ʧʨ. ʇʦ ʦʮʝʥʢʘʤ ʨʷʜʘ ʵʢʩʧʝʨʪʦʚ, ʥʘ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ 

ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 40% ʊʂʆ, ʪ. ʝ. ʦʢʦʣʦ 15 ʤʣʥ ʪ ʝʞʝʛʦʜʥʦ. ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʪʦʡ ʤʘʩʩʳ ʦʪʭʦʜʦʚ (ʜʘʞʝ ʧʨʠ ʩʘʤʦʤ 

ʤʠʥʠʤʘʣʴʥʦʤ ʪʘʨʠʬʝ ʥʘ ʧʨʠʝʤ ʚʪʦʨʩʳʨʴʷ ð ʤʘʢʫʣʘʪʫʨʳ) ʧʨʠʚʦʜʠʪ ʢ ʝʞʝʛʦʜʥʦʡ ʫʧʫʱʝʥʥʦʡ 

ʚʳʛʦʜʝ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 68 ʤʣʨʜ ʨʫʙ. (1,7 ʤʣʨʜ ʝʚʨʦ) (3). ʂʨʦʤʝ ʪʦʛʦ, ʊʂʆ 

ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʮʝʤʝʥʪʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ. ɺʣʘʩʪʴ ʠ ʦʙʱʝʩʪʚʦ ʝʜʠʥʳ ʚʦ ʤʥʝʥʠʠ, 

ʯʪʦ ʩʬʝʨʘ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʫʤʝʥʴʰʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʧʦʚʳʰʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʨʦʩʪ ʵʢʦʥʦʤʠʢʠ, ʩʦʭʨʘʥʝʥʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʷʚʣʝʥʳ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʆʩʥʦʚʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʌ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ (4).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʝ ʦʪʭʦʜʦʚ  ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ (5). ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʭʦʜʷʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. ʀʜʝʦʣʦʛʠʷ ʙʝʟʛʨʘʥʠʯʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʯʠʪʳʚʘʶʱʝʡ 

ʠʥʪʝʨʝʩʳ ʥʝ ʪʦʣʴʢʦ ʥʳʥʝʰʥʝʛʦ, ʥʦ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʘʣʠʟʘʮʠʠ 

ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʧʝʨʝʨʘʙʦʪʢʘ) ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʚ ʦʪʚʘʣʘʭ ʠ ʥʘ ʧʦʣʠʛʦʥʘʭ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʪʝʭʥʦʛʝʥʥʦʝ ʩʳʨʴʝ [1ï

5].  

ɺʦʧʨʦʩʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ ʢʦʥʪʨʦʣʷ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ 

ʩʪʨʫʢʪʫʨʝ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ çʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè, ʟʘʪʨʘʛʠʚʘʷ 
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ʥʘʩʪʦʷʱʠʝ ʠ ʙʫʜʫʱʠʝ ʧʨʦʙʣʝʤʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. ʆʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʦʪʭʦʜʳ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʚʝʨʜʳʝ,  ʞʠʜʢʠʝ ʠ ʛʘʟʦʦʙʨʘʟʥʳʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʠʭ, ʪʝʨʤʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʪʭʦʜʳ ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ 

ʢʘʢ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʙʳʪʫ. ʅʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʪʭʦʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 

ʪʚʝʨʜʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ (ʙʳʪʦʚʦʡ ʤʫʩʦʨ) ð ʧʨʝʜʤʝʪʳ ʠʣʠ ʪʦʚʘʨʳ, ʧʦʪʝʨʷʚʰʠʝ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʂ ʦʪʭʦʜʘʤ ʧʦʪʨʝʙʣʝʥʠʷ, ʦʙʨʘʟʫʶʱʠʤʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʤʳʚʥʳʝ ʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, 

ʚʳʜʝʣʷʝʤʳʡ ʧʨʠ ʩʞʠʛʘʥʠʠ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʫʛʣʷ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ).  

ʇʨʦʙʣʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʜʣʷ 

ʈʦʩʩʠʠ ʢʨʘʡʥʝ ʦʩʪʨʦʡ ʠ ʟʘʪʨʘʛʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʝʝ ʨʝʛʠʦʥʳ (1).  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ  ʥʘʢʦʧʣʝʥʥʳʭ 

ʦʪʭʦʜʦʚ ʚ ʈʦʩʩʠʠ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʫʪʠʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʧʦ ʩʪʨʘʥʝ ʦʮʝʥʠʚʘʝʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 82 ʤʣʨʜ. ʪʦʥʥ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʚ ɽʚʨʦʧʝ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 50% 

ʦʪʭʦʜʦʚ, ʪʦ ʚ ʈʦʩʩʠʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 35%, ʘ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ð ʥʝ ʙʦʣʝʝ 4%. ʊʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ ʟʘʛʨʷʟʥʝʥʦ ʙʦʣʝʝ 75 ʤʣʥ ʛʝʢʪʘʨʦʚ ʟʝʤʣʠ. ʉʢʦʨʦʩʪʴ ʧʨʠʨʦʩʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʩʦʩʪʘʚʠʣʘ 15ï

16% [6]. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʪʭʦʜʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʧʣʠʚʥʦï

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʛʦʨʥʦʨʫʜʥʦʡ, ʣʝʩʥʦʡ ʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʞʠʣʠʱʥʦïʢʦʤʤʫʥʘʣʴʥʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʀʟ ʦʛʨʦʤʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʠʟʚʣʝʢʘʝʤʦʛʦ ʠʟ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ ʮʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʣʠʰʴ 1,5ï2,0%. ʆʩʥʦʚʥʘʷ ʞʝ ʝʛʦ ʤʘʩʩʘ ʧʝʨʝʭʦʜʠʪ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ. ʊʘʢ, ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʥʘʢʦʧʣʝʥʳ ʦʛʨʦʤʥʳʝ ʟʘʧʘʩʳ 

ʰʘʭʪʥʳʭ ʧʦʨʦʜ, ʟʦʣʦʰʣʘʢʦʚʳʭ ʩʤʝʩʝʡ, ʜʨʫʛʠʭ ʦʪʭʦʜʦʚ ʛʦʨʥʦʨʫʜʥʦʡ, ʫʛʣʝʜʦʙʳʚʘʶʱʝʡ ʠ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ. ʅʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʪʚʘʣʦʚ (ʪʝʨʨʠʢʦʥʦʚ), ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʦʪʭʦʜʦʚ 

ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʪʨʘʪʷʪʩʷ ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ. ʄʥʦʛʠʝ ʦʪʚʘʣʳ ʧʦ ʦʙʲʝʤʘʤ ʩʢʣʘʜʠʨʫʝʤʳʭ 

ʧʦʨʦʜ, ʠʭ ʩʦʩʪʘʚʫ, ʩʚʦʡʩʪʚʘʤ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʝʟʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʭʥʦʛʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʙʲʝʤʘʭ ʪʝʭʥʦʛʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʫʨʦʚʝʥʴ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʦʩʪʘʝʪʩʷ ʥʝʚʳʩʦʢʠʤ. ɺ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʛʦʨʥʦïʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʦʚ  ʩʢʣʘʜʠʨʫʶʪʩʷ ʜʦ ʩʦʪʝʥ ʠ ʜʝʩʷʪʢʦʚ 

ʪʳʩʷʯ ʪʦʥʥ ʪʝʭ ʨʫʜ, ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʦʙʳʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʪʦʨʳʭ ʥʠʞʝ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʫʜʥʳʭ ʠ ʧʨʠʤʝʩʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʯʘʩʪʫʶ ʧʨʝʚʳʰʘʝʪ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʀʟʤʝʣʴʯʝʥʥʳʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʘʢʪʠʚʥʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʠ ʠʭ 

ʤʠʛʨʘʮʠʷ ʩ ʚʦʜʥʳʤʠ ʠ ʚʦʟʜʫʰʥʳʤʠ ʧʦʪʦʢʘʤʠ ʥʘ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʭʨʘʥʠʣʠʱʘ. ʂʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚ ʨʘʡʦʥʝ ʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʦʙʨʘʟʫʶʪʩʷ ʟʦʥʳ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ, ʛʜʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʨʝʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʵʣʝʤʝʥʪʦʚ ʥʘʜ ʬʦʥʦʚʳʤʠ ʠ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɿʦʥʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ, ʩʦʟʜʘʶʱʠʝʩʷ 

ʚʦʢʨʫʛ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʚ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʧʣʦʱʘʜʠ ʩʘʤʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʆʪʭʦʜʳ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʡ ʠ  ʚʦʟʜʫʰʥʳʡ 

ʙʘʩʩʝʡʥʳ, ʟʝʤʣʶ, ʥʝʜʨʘ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ. ɺʙʣʠʟʠ ʦʪʚʘʣʦʚ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 
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ʫʭʫʜʰʘʝʪʩʷ ʞʠʟʥʴ ʣʶʜʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʦʢʩʠʯʥʦ ʠ ʚʳʟʳʚʘʝʪ ʫ ʣʶʜʝʡ 

ʪʷʞʝʣʳʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ, ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ, 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʅʝʬʪʝʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ ʠ ʙʫʨʦʚʳʝ ʰʣʘʤʳ ʷʚʣʷʶʪʩʷ ʦʪʭʦʜʘʤʠ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ ʠʭ ʜʦʣʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

ʜʦ 5% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʜʦʙʳʚʘʝʤʦʡ ʪʦʚʘʨʥʦʡ ʥʝʬʪʠ. ʕʪʠ ʦʪʭʦʜʳ ʩʦʩʪʦʷʪ ʠʟ ʩʤʝʩʠ ʥʝʬʪʠ, 

ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ (ʧʝʩʦʢ, ʧʦʨʦʜʘ) ʠ ʚʦʜʳ ʠ ʩʢʣʘʜʠʨʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʷʭ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʦʪʢʨʳʪʳʝ ʨʝʟʝʨʚʫʘʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʦʪ ʤʝʩʪ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʦʙʥʳʭ ʦʪʭʦʜʦʚ ʚ 

ʈʦʩʩʠʠ ʠʩʯʠʩʣʷʝʪʩʷ ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ. ʂ ʥʠʤ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʥʝʬʪʴ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʛʨʫʥʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʥʘ ʜʦʙʳʯʥʳʭ  

ʩʢʚʘʞʠʥʘʭ, ʥʝʬʪʝʧʨʦʚʦʜʘʭ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ. ɺ ʵʪʠʭ ʨʘʡʦʥʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʵʢʦʩʠʩʪʝʤ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʫʞʝ ʫʪʨʘʪʠʣʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ʇʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ (ʇʅɻ) ʜʣʷ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦʪ ʛʘʟ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʳʨʴʝʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʝʩʧʦʣʝʟʥʦ ʩʞʠʛʘʝʪʩʷ ʚ 

ʬʘʢʝʣʘʭ, ʫʚʝʣʠʯʠʚʘʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʇʦ ʨʘʟʣʠʯʥʳʤ ʦʮʝʥʢʘʤ ʚ 

ʈʦʩʩʠʠ ʩʞʠʛʘʝʪʩʷ ʦʪ 20 ʜʦ 50 ʤʣʨʜ. ʢʫʙ. ʤ ʇʅɻ ʚ ʛʦʜ. ɺʳʙʨʦʩ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ ʵʪʦʤ ʦʢʦʣʦ 400 ʪʳʩ. ʪʦʥʥ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʷʚʣʝʥʥʳʝ ʧʣʘʥʳ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʅɻ, 

ʜʠʥʘʤʠʢʘ ʜʦʣʠ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʩ 84% ʜʦ 75%. ʇʨʝʜʧʠʩʳʚʘʝʤʦʛʦ ʫʨʦʚʥʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʇʅɻ ð 95% ʚ ʈʦʩʩʠʠ ʜʦʩʪʠʛʣʠ ʚʩʝʛʦ ʜʚʝ ʢʦʤʧʘʥʠʠ ð 

çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè ʠ çʊʘʪʥʝʬʪʴè [7]. 

ʇʨʦʤʳʚʥʳʝ ʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ, ʭʠʤʠʯʝʩʢʦʡ, 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʩʦʜʝʨʞʘʪ ʧʦʚʳʰʝʥʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʜʨ.  ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʧʨʠʤʝʩʝʡ ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʯʥʳʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʨʦʜʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʨʫʜ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʨʥʦïʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʠ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʠ ʘʚʪʦʢʣʘʚʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʠ ʪʨʘʚʠʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʙʨʘʟʫʶʪʩʷ ʩʝʨʥʦʢʠʩʣʳʝ 

ʩʪʦʯʥʳʝ ʚʦʜʳ (ʉʉɺ), ʩʦʜʝʨʞʘʱʠʝ ʠʦʥʳ ʤʝʪʘʣʣʦʚ [8].  

ʇʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʉʉɺ, ʩʦʜʝʨʞʘʱʠʝ ʪʦʢʩʠʯʥʳʝ ʠʦʥʳ ʤʝʪʘʣʣʦʚ ʦʙʨʘʟʫʶʪ 

ʦʟʝʨʘ, ʧʨʫʜʳ ʨʷʜʦʤ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ, ʦʪʚʘʣʘʤʠ, ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʧʦʩʪʫʧʘʶʪ ʚ ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʟʘʛʨʷʟʥʷʶʪ ʛʠʜʨʦʩʬʝʨʫ ʠ ʣʠʪʦʩʬʝʨʫ. ɼʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʉʉɺ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠʟʚʝʩʪʴ, ʧʨʠ 

ʵʪʦʤ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʦʩʘʜʢʘ, ʠʟ ʢʦʪʦʨʳʭ ʤʝʪʘʣʣʳ ʥʝ ʠʟʚʣʝʢʘʶʪʩʷ, ʧʨʠ 

ʨʘʟʣʦʞʝʥʠʠ ʦʩʘʜʢʘ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʜʘʥʥʳʤ 

ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʚ ʈʦʩʩʠʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ (ʊɹʆ). 

ʀʭ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʞʝ ʧʨʝʚʳʰʘʝʪ 5 ʤʣʨʜ. ʪ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʦʙʲʝʤ ʊɹʆ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʧʦʣʠʛʦʥʘʭ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ 

ʙʦʣʝʝ 150 ʪʳʩ. ʛʘ, ʧʨʠʯʝʤ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʟʝʤʣʷʭ ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

ɺʥʫʪʨʠ ʧʦʣʠʛʦʥʦʚ ʠʥʠʮʠʠʨʫʶʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʙʠʦʛʘʟ ʠ 

ʪʦʢʩʠʯʥʳʝ ʩʪʦʢʠ, ʠʤʝʶʱʠʡ ʜʫʨʥʦʡ ʟʘʧʘʭ ʠ ʛʨʫʧʧʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ. ʅʘʥʦʩʠʪʩʷ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʟʘʛʨʷʟʥʷʝʪʩʷ ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʦʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʷʟʢʫʶ ʩʣʠʟʠʩʪʫʶ 
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ʤʘʩʩʫ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʞʠʜʢʦʩʪʴ ð 70ï80%, ʦʩʪʘʣʴʥʦʝ ð 20ï30% ʧʨʦʜʫʢʪʳ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ, ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʠʩʭʦʜʥʳʝ 

ʊɹʆ. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʠʟ ʩʪʘʨʳʭ ʩʚʘʣʦʢ ʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʭ ʦʙʨʘʙʦʪʢʠ ʥʘ ʤʝʩʪʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʘʞʝ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪʘʭ. 

ʇʦʵʪʦʤʫ ʚʩʝ ʩʪʘʨʳʝ ʧʦʣʠʛʦʥʳ ʊɹʆ ʚ ɽʚʨʦʧʝ, ɸʤʝʨʠʢʝ ʠ ɸʟʠʠ ʢʦʥʩʝʨʚʠʨʫʶʪʩʷ, ʪ. ʝ. 

ʧʦʢʨʳʚʘʶʪʩʷ ʠʟʦʣʷʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʝʥʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʫ ʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʘ ʪʦʣʴʢʦ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. 

ʊʦʢʩʠʯʥʳʝ ʩʪʦʢʠ, ʧʨʦʥʠʢʘʷ ʚ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ, ʟʘʛʨʷʟʥʷʶʪ ʦʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʡ, ʨʝʢʠ, ʦʟʝʨʘ ʠ ʪ.ʧ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʩʪʦʢʦʚ ʩ 

ʧʦʣʠʛʦʥʦʚ ʊɹʆ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʝʰʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠʟ-ʟʘ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʠ ʫʜʘʣʝʥʥʦʩʪʠ ʧʦʣʠʛʦʥʦʚ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʪʦʢʦʚ [6, 9]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʠʩʢ ʧʫʪʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʘʢʪʫʘʣʴʥʳ ʢʘʢ ʜʣʷ 

ʈʦʩʩʠʠ, ʪʘʢ ʠ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʪʨʫʜʥʦ ʧʦʜʜʘʝʪʩʷ ʦʮʝʥʢʝ, ʦʜʥʘʢʦ ʪʦʣʴʢʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʩʳʨʴʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ 

ʤʦʞʝʪ ʠʩʯʠʩʣʷʪʴʩʷ ʩʦʪʥʷʤʠ ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʘʣʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʫʜʘʣʝʥʠʷ ʩʝʨʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʘʣʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè. ʋʩʪʘʥʦʚʣʝʥʦ 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʯʫʛʫʥʝ ʥʘ 0,007ï0,010% ʦʪ ʚʳʧʫʩʢʘ ʠʟ ʜʦʤʝʥʥʦʡ ʧʝʯʠ ʜʦ 

ʟʘʣʠʚʢʠ ʚ ʜʫʛʦʚʫʶ ʩʪʘʣʝʧʣʘʚʠʣʴʥʫʶ ʧʝʯʴ. ʆʙʦʩʥʦʚʘʥʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʧʝʨʝʜ ʝʛʦ ʟʘʣʠʚʢʦʡ ʚ ʜʫʛʦʚʫʶ ʩʪʘʣʝʧʣʘʚʠʣʴʥʫʶ ʧʝʯʴ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʜʝʩʫʣʴʬʫʨʘʮʠʶ ʯʫʛʫʥʘ, ʚʳʧʣʘʚʢʫ ʠ ʢʦʚʰʝʚʫʶ ʦʙʨʘʙʦʪʢʫ ʩʪʘʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʡ ʰʠʭʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʨʳ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ 

ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʪʝʧʣʦʚʳʝ ʙʘʣʘʥʩʳ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʩʝʨʳ ʧʨʠ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ, ʚ ʧʨʦʮʝʩʩʘʭ ʚʳʧʣʘʚʢʠ ʠ 

ʢʦʚʰʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ. ʉʦʟʜʘʥʘ ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʩʫʤʤʘʨʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ ʩ ʪʨʝʙʫʝʤʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʩ ʫʯʝʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ 

ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʣʘʚʢʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʚ ʫʩʣʦʚʠʷʭ ʆɸʆ 

çʋʨʘʣʴʩʢʘʷ ʩʪʘʣʴè. ɺ ʮʝʥʦʚʳʭ ʫʩʣʦʚʠʷʭ 2014 ʛʦʜʘ, ʧʨʠ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʥʠʠ ʩʝʨʳ ʚ ʯʫʛʫʥʝ ʠʟ 

ʜʦʤʝʥʥʦʛʦ ʮʝʭʘ 0,019%, ʤʠʥʠʤʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 

0,005% ʚ ʕʉʇʎ (ʧʨʠ ʜʦʣʝ ʯʫʛʫʥʘ ʚ ʤʝʪʘʣʣʦʰʠʭʪʝ 40%) ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʥʝʧʝʯʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ 0,006%. ʇʨʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ 

ʟʘʪʨʘʪʘʭ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʫʩʪʘʥʦʚʢʠ ʧʦ ʚʥʝʜʦʤʝʥʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʚ 0,5 ʤʣʨʜ ʨʫʙ, 

ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʕʉʇʎ ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè ʩʦʩʪʘʚʠʪ ʤʝʥʝʝ 5 ʣʝʪ. 

 

Abstract. In the conditions of JSC Ural Steel, the most costly technological task in the 

production of highïquality steel is to provide the required sulfur content. The analysis of the sulfur 

removal in the production of high quality steel in the technological conditions of JSC Ural Steel 
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was performed. An increase in the sulfur content of the pig iron at 0,007ï0,010% of the tapping 

from the blast furnace until used in an electric arc furnace was founded. The need for preliminary 

hot metal desulphurization before pouring in the electric arc furnace was justified. The method of 

calculating the cost of hot metal desulphurization, and the performance of the electric arc furnaces 

and ladleïfurnace, depending on the quality of the initial charge on the sulfur content was 

developed. The methodology is based on material and thermal balances of processes, as well as 

statistical patterns of sulfur behavior during the hot metal desulphurization, the steel smelting in the 

electric arc furnaces and ladleïfurnace. A program has been created for calculating the total costs 

for the production of steel of the required quality, which makes it possible to optimize the 

technology of steel production with the required sulfur content, taking into account the achievement 

of minimum production costs. The results of optimization technology of smelting high quality steel 

with using hot metal desulphurization at JSC Ural Steel were presented. In price terms in 2014, with 

an average sulfur content of the pig iron from the blast furnace 0.019%, the minimum cost of 

production of steel with a sulfur content of 0.005% (with the share of liquid pig iron in the metal 

stock to 40%) are provided at the organization ladle hot metal desulphurization to a sulfur content 

of 0.006%. With an estimated cost of building an installation for the hot metal desulphurization at 

0.5 billion rubles, the payback period under conditions of JSC Ural Steel will be less than 5 years. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʩʫʣʴʬʫʨʘʮʠʷ ʯʫʛʫʥʘ, ʜʦʤʝʥʥʘʷ ʧʣʘʚʢʘ, ʵʣʝʢʪʨʦʜʫʛʦʚʘʷ ʧʣʘʚʢʘ, 

ʢʦʚʰʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʘʣʠ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʩʪʘʣʴ. 

 

Keywords: hot metal desulphurization; blast-furnace melt; electric-arc-furnace melt; ladle 

treatment of steel, high quality steel. 

 

ʉʪʘʣʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʪʨʘʥʩʧʦʨʪʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʯʠʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʠʝ 15ï20 ʣʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ ʪʝʭʥʠʢʠ ʢ ʢʘʯʝʩʪʚʫ ʩʪʘʣʠ ʤʥʦʛʠʭ ʤʘʨʦʢ ʨʝʟʢʦ ʚʦʟʨʦʩʣʠ ʠ 

ʧʨʦʜʦʣʞʘʶʪ ʚʦʟʨʘʩʪʘʪʴ. ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʤʝʪʘʣʣʫʨʛʘʤʠ, ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʳʥʢʘ. 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʝʝ ʢʘʯʝʩʪʚʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʘʨʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʩʣʝʜʥʠʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè ʧʨʦʠʟʚʦʜʠʪ ʣʠʩʪʦʚʦʡ ʧʨʦʢʘʪ ʠʟ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʝ, ʚʢʣʶʯʘʶʱʝʡ 

ʚʳʧʣʘʚʢʫ ʯʫʛʫʥʘ ʚ ʜʦʤʝʥʥʳʭ ʧʝʯʘʭ, ʧʦʣʫʯʝʥʠʝ ʩʪʘʣʴʥʦʛʦ ʧʦʣʫʧʨʦʜʫʢʪʘ ʚ ʵʣʝʢʪʨʦʜʫʛʦʚʳʭ 

ʧʝʯʘʭ ʝʤʢʦʩʪʴʶ 120 ʪ (ɼʉʇ) ʠʟ ʯʫʛʫʥʘ ʠ ʣʦʤʘ, ʢʦʚʰʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʩʪʘʣʠ ʥʘ ʫʩʪʘʥʦʚʢʝ 

çʢʦʚʰïʧʝʯʴè (ʋʂʇ) ʠ ʚʘʢʫʫʤʘʪʦʨʝ, ʥʝʧʨʝʨʳʚʥʫʶ ʨʘʟʣʠʚʢʫ ʠ ʧʨʦʢʘʪʢʫ. 

ʀʤʝʶʱʠʝʩʷ ʚ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʦʤ ʮʝʭʝ (ʕʉʇʎ) ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʚʳʧʣʘʚʣʷʪʴ ʤʝʪʘʣʣ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʩʘʤʳʤ 

ʚʳʩʦʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠ ʵʪʦʤ, ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʨʦʩʪʫ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʩʪʘʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʝʡ ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ.   

ɺ ʫʩʣʦʚʠʷʭ ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè ʟʘʜʘʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʩʪʘʣʠ (ʤʝʥʝʝ 

0,010%) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʧʣʘʚʢʠ ʦʩʥʦʚʥʳʤ ʦʢʠʩʣʠʪʝʣʴʥʳʤ 

ʰʣʘʢʦʤ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʪʨʝʙʫʝʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʩʪʘʣʠ. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʜʘʣʝʥʠʝ ʩʝʨʳ ʠʟ ʤʝʪʘʣʣʘ ʩʦʧʨʷʞʝʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʝʨʝʜʝʣʘ [1ï

6]: ʜʝʩʫʣʴʬʫʨʘʮʠʷ ʚ ʜʦʤʝʥʥʦʡ ʧʝʯʠ ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʢʦʢʩʘ ʠ ʬʣʶʩʘ, ʯʪʦ 

ʫʭʫʜʰʘʝʪ ʪʝʭʥʠʢʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʚʢʠ, ʘ ʚ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʘʛʨʝʛʘʪʘʭ 

ʫʜʘʣʝʥʠʝ ʩʝʨʳ ʩʦʧʨʷʞʝʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʣʘʚʢʠ, ʨʘʩʭʦʜʦʚ ʵʥʝʨʛʠʠ ʠ 

ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʦʡ ʩʪʘʣʠ. ʊʘʢ, ʚ 

ʫʩʣʦʚʠʷʭ ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ 

ʩʝʨʳ ʚ ʧʝʨʝʜʝʣʴʥʦʤ ʯʫʛʫʥʝ (ʤʝʥʝʝ 0,020%), ʟʘʜʘʯʘ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ 

ʚ ʩʪʘʣʠ ʨʝʰʘʝʪʩʷ ʚ ʪʨʠ ʩʪʘʜʠʠ: ʚ ɼʉʇ, ʚ ʢʦʚʰʝ ʥʘ ʚʳʧʫʩʢʝ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘ ʋʂʇ. ʇʨʠʯʝʤ, 

ʫʯʠʪʳʚʘʷ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʩʪʘʣʠ ʚ ɼʉʇ ʠ ʥʘ ʚʳʧʫʩʢʝ, ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ 

ʧʦ ʫʜʘʣʝʥʠʶ ʩʝʨʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʋʂʇ [6]. ʇʨʠ ʵʪʦʤ ʠʟ ʪʝʦʨʠʠ ʢʦʚʰʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʩʝʨʳ ʠʟ ʯʫʛʫʥʘ ʩʦʟʜʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʣʦʚʠʷʤʠ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʩʪʘʣʠ [7ï10]. ʈʝʟʦʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ 

ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ ʚʳʧʣʘʚʢʠ ʩʪʘʣʠ ʧʨʦʮʝʩʩʘ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʦʙʣʝʛʯʠʪ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʥʘ ʋʂʇ ʠ ʦʙʝʩʧʝʯʠʪ ʩʥʠʞʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʜʝʣ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʧʝʨʝʜ ʝʛʦ ʟʘʣʠʚʢʦʡ ʚ ɼʉʇ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʦ ʜʠʥʘʤʠʢʝ ʩʦʜʝʨʞʘʥʠʠ ʩʝʨʳ ʚ ʯʫʛʫʥʝ ʦʪ ʚʳʧʫʩʢʘ ʠʟ ʜʦʤʝʥʥʦʡ 

ʧʝʯʠ ʜʦ ʟʘʣʠʚʢʠ ʚ ɼʉʇ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 10 ʧʨʦʙ ʯʫʛʫʥʘ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 

ʢʦʚʰʝʡ ʧʝʨʝʜ ʟʘʣʠʚʢʦʡ ʚ ɼʉʇ, ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʩʦʩʪʘʚʣʷʣʦ 0,019ï0,025% [11]. ʇʨʠ ʵʪʦʤ, 

ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʯʫʛʫʥʝ ʥʘ ʚʳʧʫʩʢʝ ʧʦ ʦʪʯʝʪʥʳʤ ʜʘʥʥʳʤ ʜʦʤʝʥʥʦʛʦ ʮʝʭʘ ʩʦʩʪʘʚʣʷʣʦ 

0,012ï0,015%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʯʫʛʫʥʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘ 

ʚʳʧʫʩʢʝ ʠ ʚ ʧʨʦʙʘʭ ʚʟʷʪʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʟʘʣʠʚʢʦʡ ʚ ɼʉʇ, ʦʙʲʷʩʥʷʶʱʝʝʩʷ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʧʨʠʤʝʥʷʝʤʦʡ ʤʝʪʦʜʠʢ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘ ʚʳʧʫʩʢʝ ʠʟ ʜʦʤʝʥʥʳʭ ʧʝʯʝʡ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʭʦʜʦʤ ʩʝʨʳ ʠʟ ʰʣʘʢʘ ʚ ʯʫʛʫʥ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʩʦʩʪʘʚʣʷʝʪ 0,007ï0,010%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʠʯʝʩʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʯʫʛʫʥʝ, ʧʨʠʤʝʥʷʝʤʦʤ ʚ ɼʉʇ ʧʨʠ 

ʚʳʧʣʘʚʢʝ ʩʪʘʣʠ, ʧʨʝʚʳʰʘʶʪ ʦʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʚ 1,5ï2,0 ʨʘʟʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʚʦʧʨʦʩʘ ʦ ʚʥʝʜʦʤʝʥʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʚ ʕʉʇʎ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʦʤʝʥʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʧʝʨʝʜ 

ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʤ ʧʝʨʝʜʝʣʦʤ ʚ ʫʩʣʦʚʠʷʭ ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ 

ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʜʝʩʫʣʴʬʫʨʘʮʠʶ ʯʫʛʫʥʘ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ɼʉʇ ʠ ʋʂʇ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʡ ʰʠʭʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʨʳ. ɺ ʦʩʥʦʚʫ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʪʝʧʣʦʚʳʝ ʙʘʣʘʥʩʳ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʩʝʨʳ ʧʨʠ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ, ʚ ʧʨʦʮʝʩʩʘʭ ʚʳʧʣʘʚʢʠ ʠ 

ʢʦʚʰʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ 

ʨʘʙʦʪʝ ʕʉʇʎ ʟʘ 2008ï2012 ʛʦʜʳ [4, 6, 11]. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʩʪʘʣʠ 09ɻ2ʉ ʩ ʢʦʥʝʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 0,005% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʩʨʝʜʥʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ 

2014 ʛʦʜ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʯʫʛʫʥ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 0,019%. 

ɺ ʨʘʩʯʝʪʝ ʩʪʦʠʤʦʩʪʠ ʚʥʝʜʦʤʝʥʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʫʤʤʘʨʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʛʝʥʪ, ʧʦ ʧʝʨʝʜʝʣʫ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʠʩʴ ʧʦʪʝʨʠ ʯʫʛʫʥʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʙʨʘʟʫʶʱʠʤʩʷ ʰʣʘʢʦʤ ʠ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʯʫʛʫʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ (ʫʯʠʪʳʚʘʣʠʩʴ ʚ 

ʨʘʩʯʝʪʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ɼʉʇ). ʇʦʩʢʦʣʴʢʫ ʥʘ ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè ʦʪʩʫʪʩʪʚʫʝʪ 

ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʥʝʜʦʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʯʫʛʫʥʘ, ʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʪʨʘʪ ʥʘ 

ʧʝʨʝʜʝʣ ʠʩʭʦʜʠʣʠ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ [12ï13]. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʚ ʨʘʩʯʝʪʝ ʧʨʠʥʠʤʘʣʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ 

ʤʘʛʥʠʡ ʠ ʢʘʨʙʠʜ ʢʘʣʴʮʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʯʫʛʫʥʝ ʜʦ 0,005%. 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʜʝʩʫʣʴʬʫʨʘʮʠʶ ʯʫʛʫʥʘ (ʦʪ 0,019% ʜʦ ʟʘʜʘʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʩʝʨʳ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʯʫʛʫʥʘ (% ʦʪ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ)  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʜʝʩʫʣʴʬʫʨʘʮʠʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʜʘʣʝʥʠʠ ʩʝʨʳ ʠʟ ʯʫʛʫʥʘ ʦʪ 0,019% ʜʦ 0,015% ʠ ʤʝʥʝʝ, 

ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʯʫʛʫʥʘ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ 

ʤʘʛʥʠʝʤ, ʚʜʫʚʘʝʤʳʤ ʚ ʪʦʢʝ ʚʦʟʜʫʭʘ. ʇʨʠʤʝʥʝʥʠʝ ʢʘʨʙʠʜʘ ʢʘʣʴʮʠʷ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʣʴʢʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʩʝʨʳ ʜʦ 0,016% (ʦʪ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʚ 

0,019%), ʦʜʥʘʢʦ ʪʘʢʦʡ ʨʝʞʠʤ ʚʥʝʜʦʤʝʥʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʥʝʵʬʬʝʢʪʠʚʝʥ ʠʟ-ʟʘ ʙʦʣʴʰʠʭ 

ʫʩʣʦʚʥʦïʧʦʩʪʦʷʥʥʳʭ ʨʘʩʭʦʜʦʚ ʧʦ ʧʝʨʝʜʝʣʫ. 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʧʣʘʚʢʠ ʩʪʘʣʠ ʚ ɼʉʇ ʩ ʟʘʜʘʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʠ 

ʠʟʜʝʨʞʝʢ ʥʘ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʩʯʝʪ ʪʨʝʙʫʝʤʦʡ ʦʩʥʦʚʥʦʩʪʠ ʰʣʘʢʘ, ʨʘʩʭʦʜʦʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʠʩʣʦʨʦʜʘ, ʰʣʘʢʦʦʙʨʘʟʫʶʱʠʭ, ʦʛʥʝʫʧʦʨʦʚ, ʵʣʝʢʪʨʦʜʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʪʘʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʫʜʘʣʝʥʠʷ ʩʝʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʯʫʛʫʥʝ (ʈʠʩʫʥʦʢ 2). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 2 ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠʣʣʶʩʪʨʠʨʫʶʪ ʨʦʩʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʩʪʘʣʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʨʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ 

ʩʦʜʝʨʞʘʥʠʷʭ ʩʝʨʳ ʚ ʯʫʛʫʥʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʦʩʥʦʚʥʦʩʪʠ ʰʣʘʢʘ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʢʪʨʦʧʣʘʚʢʠ. ʇʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʤʝʪʘʣʣʘ ʚ ɼʉʇ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʝʥʳ, ʯʪʦ ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʚʰʝʚʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ. 

ɺ ʤʝʪʦʜʠʢʝ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʚʰʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʠ ʠʟʜʝʨʞʝʢ ʥʘ ʝʝ 

ʧʨʦʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʪʨʝʙʫʝʤʘʷ ʦʩʥʦʚʥʦʩʪʴ ʰʣʘʢʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, 

ʨʘʩʭʦʜʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʚʝʨʜʦʡ ʰʣʘʢʦʚʦʡ ʩʤʝʩʠ (ʊʐʉ), ʢʘʨʙʠʜʘ ʢʘʣʴʮʠʷ, ʣʝʛʠʨʫʶʱʠʭ ʠ 

ʘʣʶʤʠʥʠʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʪʘʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʢʦʚʰʝʚʫʶ ʜʝʩʫʣʴʬʫʨʘʮʠʶ 

ʩʪʘʣʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 3, ʠʣʣʶʩʪʨʠʨʫʶʪ ʨʦʩʪ ʠʟʜʝʨʞʝʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ 

2

3

4

5

0,004 0,008 0,012 0,016 0,02ʀ
ʟ
ʤ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 
ʩ
ʝ
ʙ
ʝ
ʩ
ʪ
ʦ
ʠ
ʤ
ʦ
ʩ
ʪ
ʠ
 
ʯ
ʫ
ʛ
ʫ
ʥ
ʘ
,
 
%

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʯʫʛʫʥʝ

ʧʦʩʣʝ ʜʝʩʫʣʴʬʫʨʘʮʠʠ, %

ʉʘʉ2 Mg ʛʨʘʥ. ʊʨʝʥʜ (CaC2) ʊʨʝʥʜ (Mg ʛʨʘʥ.)
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ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʤʝʪʘʣʣʝ, ʧʦʜʚʝʨʛʘʝʤʦʤ ʢʦʚʰʝʚʦʡ 

ʦʙʨʘʙʦʪʢʝ. 

 

 
 

 

ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʤʝʪʘʣʣʝ ʥʘ ʚʳʧʫʩʢʝ ʠʟ ɼʉʇ ([S]ʜʩʧ)  

ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʪʘʣʠ ʚ ʮʝʥʦʚʳʭ ʫʩʣʦʚʠʷʭ 2014 ʛʦʜʘ 

 

 
 

ʈʠʩʫʥʦʢ 3. ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʤʝʪʘʣʣʝ ʥʘ ʚʳʧʫʩʢʝ ʠʟ ɼʉʇ ([S]ʜʩʧ)  

ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʪʨʘʪ ʧʨʠ ʢʦʚʰʝʚʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʩʪʘʣʠ ʜʦ ʫʨʦʚʥʷ ʩʝʨʳ 0,005% 
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ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʚʥʝʜʦʤʝʥʥʫʶ ʜʝʩʫʣʴʬʫʨʘʮʠʶ 

ʯʫʛʫʥʘ, ʚʳʧʣʘʚʢʫ ʠ ʢʦʚʰʝʚʫʶ ʦʙʨʘʙʦʪʢʫ ʩʪʘʣʠ, ʩʦʟʜʘʥʘ ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʩʫʤʤʘʨʥʳʭ 

ʠʟʜʝʨʞʝʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ ʩ ʪʨʝʙʫʝʤʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʩ ʫʯʝʪʦʤ ʜʦʩʪʠʞʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ ʥʘ ʚʳʧʣʘʚʢʫ 

ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 0,005% ʚ ʕʉʇʎ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʥʝʜʦʤʝʥʥʦʡ 

ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 4. ʀʟʤʝʥʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 0,005%  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʧʝʨʝʜʝʣʴʥʦʤ ʯʫʛʫʥʝ 

 

ʆʧʪʠʤʠʟʘʮʠʷ ʩʫʤʤʘʨʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ ʚʳʧʣʘʚʢʫ ʩʪʘʣʠ ʩ [S]=0,005% ʚ ʕʉʇʎ ʩ ʫʯʝʪʦʤ 

ʚʥʝʜʦʤʝʥʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʡ, ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʧʝʨʝʜʝʣʴʥʦʤ ʯʫʛʫʥʝ (ʈʠʩʫʥʦʢ 4). 

ɺ ʮʝʥʦʚʳʭ ʫʩʣʦʚʠʷʭ 2014 ʛʦʜʘ, ʧʨʠ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʥʠʠ ʩʝʨʳ ʚ ʯʫʛʫʥʝ ʠʟ ʜʦʤʝʥʥʦʛʦ ʮʝʭʘ 

0,019%, ʤʠʥʠʤʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 0,005% ʚ ʕʉʇʎ 

(ʧʨʠ ʜʦʣʝ ʯʫʛʫʥʘ ʚ ʤʝʪʘʣʣʦʰʠʭʪʝ 40%) ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʧʝʯʥʦʡ 

ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ 0,006%. ʇʘʨʘʤʝʪʨʳ ʪʝʢʫʱʝʛʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ ʚʳʧʣʘʚʢʠ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 0,005% ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ. 
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ʊʘʙʣʠʮʘ. 

ʇɸʈɸʄɽʊʈʓ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ ɺʓʇʃɸɺʂʀ ʉʊɸʃʀ ʉ 

ʉʆɼɽʈɾɸʅʀɽʄ ʉɽʈʓ 0,005%  

ʇʈʀ ʈɸɿʃʀʏʅʆʄ ʂɸʏɽʉʊɺɽ ʏʋɻʋʅɸ ɺ ʎɽʍɸʍ 2014 ʛ 

ʇʘʨʘʤʝʪʨ 

ɺʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʣʘʚʢʠ 

ʩʪʘʣʠ ʩ [S] = 0,005% 

ɹʘʟʦʚʳʡ ʈʘʮʠʦʥʘʣʴʥʳʡ 

ɺʥʝʧʝʯʥʘʷ ʜʝʩʫʣʴʬʫʨʘʮʠʷ ʯʫʛʫʥʘ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʤʘʛʥʠʝʤ 

[S]ʯʫʛ ʠʟ ʤʠʢʩʝʨʘ, % 0,019 0,019 

ʈʘʩʭʦʜ Mg ʛʨʘʥ., ʢʛ/ʪ ð 0,82 

ʉʪʝʧʝʥʴ ʜʝʩʫʣʴʬʫʨʘʮʠʠ, % ð 68,4 

[S]ʯʫʛ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, % ð 0,006 

ɿʘʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ, % ʦʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʯʫʛʫʥʘ ð 4,2 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʯʫʛʫʥʘ, % 100 104,2 

ʇʦʢʘʟʘʪʝʣʠ ʧʣʘʚʢʠ ʚ ɼʉʇ (ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ) 

ɼʦʣʷ ʯʫʛʫʥʘ, % / [S]ʯʫʛ, % 40 / 0,019 40 / 0,006 

ɼʦʣʷ ʣʦʤʘ, % / [S]ʣʦʤ, % 60 / 0,030 60 / 0,030 

[S] ʚ ʨʘʩʧʣʘʚʝ, % 0,026 0,020 

[S]ɼʉʇ ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ, % 0,023 0,018 

ʆʩʥʦʚʥʦʩʪʴ ʰʣʘʢʘ CaO/SiO2 2,5 2,5 

ʉʪʝʧʝʥʴ ʜʝʩʫʣʴʬʫʨʘʮʠʠ, % 11,6 11,00 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʤʝʪʘʣʣʘ ʠʟ ɼʉʇ (ʉʙɼʉʇ) ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ 

ʥʘ ʦʙʨʘʙʦʪʢʫ ʯʫʛʫʥʘ, % 100 101,7 

ɼʝʩʫʣʴʬʫʨʘʮʠʷ ʥʘ ʚʳʧʫʩʢʝ (ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ) 

[S]ʚ ʢʦʚʰʝ ʧʦʩʣʝ ʚʳʧʫʩʢʘ, % 0,020 0,016 

ʉʪʝʧʝʥʴ ʜʝʩʫʣʴʬʫʨʘʮʠʠ, % 12,25 11,95 

ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʋʂʇ 

[S] ʠʩʭ, % 0,020 0,016 

[S] ʪʨʝʙ, % 0,005 0,005 

ʊʨʝʙʫʝʤʘʷ ʦʩʥʦʚʥʦʩʪʴ ʰʣʘʢʘ CaO/SiO2 2,6 2,4 

ʉʪʝʧʝʥʴ ʜʝʩʫʣʴʬʫʨʘʮʠʠ, % 74,8 68,7 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʥʘ ʋʂʇ, % ʦʪ ʉʙɼʉʇ 12,60 10,34 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʩʪʘʣʠ (ʉʙʩʪ), % ʦʪ ʙʘʟʦʚʦʡ 100 99,64 

ʀʟʤʝʥʝʥʠʝ ʉʙʩʪ, % ð ī0,36 

 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ, ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʚ ɼʉʇ ʠ ʥʘ ʋʂʇ, ʠ 

ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʩʪʘʣʴ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ. ʇʨʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ 

ʟʘʪʨʘʪʘʭ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʫʩʪʘʥʦʚʢʠ ʧʦ ʚʥʝʜʦʤʝʥʥʦʡ ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʯʫʛʫʥʘ ʚ 0,5 ʤʣʨʜ. ʨʫʙ, 

ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʕʉʇʎ ɸʆ çʋʨʘʣʴʩʢʘʷ ʉʪʘʣʴè ʩʦʩʪʘʚʠʪ ʤʝʥʝʝ 5 ʣʝʪ. 

 

* ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʌ ʧʦ ʧʨʦʝʢʪʫ ˉ11.2054.2017/4.6 ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʥʘ 2017-2019 ʛʛ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʫʜʦʩʪʨʦʝʥʠʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʘʢʘʟʦʚ, ʨʦʣʴ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʦʝʢʪʳ, 

ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʦʨʩʢʦʡ ʦʪʨʘʩʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ 

ʧʝʪʝʨʙʫʨʛʩʢʠʭ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 
 

Abstract. Using of modern information technologies in the shipbuilding industry in the design 

and construction of the orders, the role of digital methods and possibilities of their application in 

production are considered. Projects implemented at the national enterprises of the maritime 

industry, in particular at the St. Petersburg shipbuilding enterprises, are discussed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʫʜʦʩʪʨʦʝʥʠʝ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ. 
 

Keywords: digital technology, data products, shipbuilding, design, industrial modernization. 
 

ɺ ʩʠʣʫ ʧʦʩʪʦʷʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʨʳʥʢʦʚ,  ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʚ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʝ ʠ ʫʩʠʣʠʚʘʶʱʠʭʩʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ, ʫʩʠʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʠ 

ʫʩʢʦʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʫʩʢʦʨʝʥʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʚʦ ʚʩʝ 

ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʜʝʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʕʪʠ ʧʨʦʮʝʩʩʳ ʩʝʨʴʝʟʥʦ ʟʘʪʨʘʛʠʚʘʶʪ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ, ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʩʫʜʦʩʪʨʦʝʥʠʠ ʚ ʩʠʣʫ ʨʷʜʘ ʧʨʠʯʠʥ ʪʝʤʧ ʧʦʟʠʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʨʳʥʦʯʥʳʭ ʩʪʨʘʪʝʛʠʡ ʦʪʨʘʩʣʠ, ʭʦʪʷ 

ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʦʪʨʘʩʣʠ ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʳʤ [1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʚ ʈʦʩʩʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʜʦʣʷ ʨʦʩʩʠʡʩʢʦʛʦ 

ʩʫʜʦʩʪʨʦʝʥʠʷ ʚ ʝʞʝʛʦʜʥʦʤ ʦʙʲʝʤʝ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5%, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʝ ʩʧʦʩʦʙʥʦ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʭʘʨʘʢʪʝʨ ʪʨʝʥʜʦʚ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʤʦʨʩʢʦʡ ʠʥʜʫʩʪʨʠʠ.  
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ʅʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ, ʦʧʪʠʤʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʥʝʜʨʝʥʠʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʷʚʣʝʥʠʝʤ ʪʠʧʦʚʦʛʦ ʜʠʟʘʡʥʘ ʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʫʣʴʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʙʣʦʯʥʦʡ 

ʩʙʦʨʢʠ, ʨʘʩʯʝʪʦʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ, ʤʘʩʩʦʚʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦïʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ɺʩʝ ʫʢʘʟʘʥʥʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʨʫʩʣʝ çʯʝʪʚʝʨʪʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠè, ʪʝʥʜʝʥʮʠʡ ʠ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʩʪʨʦʡʢʠ, 

ʢʦʛʜʘ çéʚʩʝ ʥʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠʤʝʶʪ ʦʜʥʫ ʦʙʱʫʶ ʦʩʦʙʝʥʥʦʩʪʴ: ʦʥʠ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʚʩʝʧʨʦʥʠʢʘʶʱʫʶ ʩʠʣʫ ʮʠʬʨʦʚʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè [2, ʩ. 27]. 

ɺ ʩʫʜʦʩʪʨʦʝʥʠʠ, ʠ ʚ ʤʦʨʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʚ ʮʝʣʦʤ, ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʢ ʧʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʧʦʚʳʰʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʦʩʥʘʱʝʥʠʶ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ 

[3]. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʚʝʜʫʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʟʠʮʠʡ ʫʯʘʩʪʥʠʢʦʚ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʠʰ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʩʪʘʚʷʪ ʞʝʩʪʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʟʠʮʠʡ ʧʝʪʝʨʙʫʨʛʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʵʪʦʡ ʦʪʨʘʩʣʠ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʩʫʜʦʩʪʨʦʝʥʠʷ ʢʘʢ ʠʥʪʝʛʨʠʨʫʶʱʝʡ 

ʦʪʨʘʩʣʠ ʚʦ ʚʩʝʭ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʚʣʠʷʝʪ ʥʘ ʥʘʫʯʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʫʶ ʩʬʝʨʳ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʩʤʝʞʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʢʦʦʧʝʨʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʂʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʣʠʜʝʨʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ 

ʜʦʩʪʫʧ ʢ ʬʠʥʘʥʩʦʚʳʤ ʨʝʩʫʨʩʘʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʧʝʨʝʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʚ, ʥʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʩʫʜʦʩʪʨʦʝʥʠʝ ʥʝ ʤʦʞʝʪ ʵʪʠʤ ʧʦʭʚʘʩʪʘʪʴʩʷ, ʜʣʷ ʥʘʰʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʥʠʟʢʘ ̫ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʚʳʩʦʢʘ ̫ʩʪʦʠʤʦʩʪ ɹ

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʜʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʣʘʙʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. 

ʂʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʦʞʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʜʣʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʭʘʨʘʢʪʝʨʝʥ ʙʦʣʴʰʦʡ ʠʟʥʦʩ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʘʜʨʦʚ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʧʦʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʠ ʪʨʝʙʫʝʪ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʦʧʪʠʤʠʟʤ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʦʨʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʷʟʘʥ ʩ ʧʣʘʥʘʤʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʩʝʚʝʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʮʠʦʥʘʣʴʥʳʤ 

ʧʨʦʝʢʪʦʤ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [4].  

ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʛʨʦʤʥʳʡ ʩʳʨʴʝʚʦʡ ʨʝʟʝʨʚ ʩʪʨʘʥʳ ʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʝʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ, ʛʜʝ ʠʤʝʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪʨʦʥʫʪʳʝ ʟʘʧʘʩʳ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ʇʦ ʦʮʝʥʢʘʤ, ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʥʘʭʦʜʠʪʩʷ 30% (1550 

ʪʨʣʥ ʢʫʙ. ʤ) ʤʠʨʦʚʳʭ ʥʝʨʘʟʚʝʜʘʥʥʳʭ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʛʘʟʘ ʠ 13% (90 ʤʣʨʜ ʙʘʨʨʝʣʝʡ) ð 

ʟʘʧʘʩʦʚ ʥʝʬʪʠ. 

ʇʦ ʟʘʧʘʩʘʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ, 

ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʜʦ 41% ʰʝʣʴʬʦʚʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ (ʉʐɸ ð 28%, ɼʘʥʠʷ ð 18%, ʂʘʥʘʜʘ ï 

9%, ʅʦʨʚʝʛʠʷ ð 4%) ʠ 70% ʛʘʟʘ (ʉʐɸ ð 14%, ɼʘʥʠʷ ð 8%, ʂʘʥʘʜʘ ʠ ʅʦʨʚʝʛʠʷ ð ʧʦ 4%). 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʥʝʜʨʘʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ, ʧʦ ʦʮʝʥʢʘʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʝʚʳʰʘʝʪ 30 ʪʨʣʥ ʜʦʣʣʘʨʦʚ, ʧʨʠʯʝʤ ʜʚʝ ʪʨʝʪʠ ʵʪʦʡ ʩʫʤʤʳ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

ʜʦʣʶ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʘʨʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʣʝʜʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɿʜʝʩʴ ʫ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ ʝʩʪʴ ʟʘʤʝʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 
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ʯʠʩʣʦ ʩʠʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʦʯʝʥʴ ʥʝʚʝʣʠʢʦ. ʂ ʵʪʦʤʫ ʩʝʛʤʝʥʪʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʠ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʩʫʜʘ, ʙʫʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʣʝʜʦʚʳʝ 

ʪʘʥʢʝʨʳ ʠ ʦʪʛʨʫʟʦʯʥʳʝ ʪʝʨʤʠʥʘʣʳ. ʋʯʠʪʳʚʘʷ ʜʝʡʩʪʚʫʶʱʠʝ ʩʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʧʝʨʝʜ ʥʘʮʠʦʥʘʣʴʥʳʤ ʥʘʫʯʥʦïʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʫʜʦʩʪʨʦʝʥʠʝʤ ʩʪʦʠʪ ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʜʚʦʜʥʳʭ ʜʦʙʳʯʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʟʘʚʦʜʦʚ ʩʞʠʞʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʪʝʭʥʦʣʦʛʠʡ.  

ɽʩʣʠ ʨʦʩʩʠʡʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝ ʟʘʡʤʝʪ ʵʪʫ ʥʠʫh, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ ʤʦʛʫʪ ʙʳʪʴ ʙʝʟʚʦʟʚʨʘʪʥʦ 

ʧʦʪʝʨʷʥʳ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʘʢʪʠʚʠʟʘʮʠʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʥʘʩʪʦʡʯʠʚʦ ʜʦʙʠʚʘʶʪʩʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʝʢʪʘʭ ʦʩʚʦʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʘʨʢʪʠʯʝʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ɻʦʩʫʜʘʨʩʪʚʦʤ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʨʳ ʧʦ ʧʦʜʜʝʨʞʢʝ ʤʦʨʩʢʠʭ ʧʨʦʝʢʪʦʚ 

ʢʘʢ ʥʘʧʨʷʤʫʶ ð ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦ, ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʜʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʚ ʈʦʩʩʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʬʝʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʨʝʜʩʪʚ ʫʭʦʜʠʪ ʥʘ ʟʘʢʫʧʢʫ ʠʤʧʦʨʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʮʝʥʠʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʵʬʬʝʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʘʜʜʠʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠ ʥʦʚʝr ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʧʨʘʢʪʠʢʫ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʝʜʧʨʠʷʪʠʷʤ ʘʚʠʘʮʠʦʥʥʦʛʦ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, ʘ ʪʘʢʞʝ ʢ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʫʜʦʩʪʨʦʝʥʠʝ ð ʦʪʨʘʩʣʴ, ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ, ʦʜʥʘʢʦ ʠ ʦʥʘ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʪʨʝʭʤʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ 

ʠ ʧʝʯʘʪʴ ʫʞʝ ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʦʙʲʝʢʪʳ ʩʣʦʞʥʝʡʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ, 

ʨʘʥʝʝ ʧʨʘʢʪʠʯʝʩʢʠ  ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ 

ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʩʫʜʦʨʝʤʦʥʪʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʤʥʦʛʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʷʚʥʦ ʫʩʪʘʨʝʣʠ ʠ ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʨʦʝʢʪʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 3Dïʩʢʘʥʝʨʳ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʜʘʣʴʥʦʤʝʨʳ, ʠʤʧʦʨʪʥʦʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʣʠ 

ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʦʛʦ ʤʘʢʝʪʘ, ʢʦʥʪʨʦʣʷ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʪʘʧʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ 3Dïʧʝʯʘʪʴ 

ʤʦʞʝʪ ʨʝʘhʪʴ ʟʘʜʘʯʫ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʥʫʞʥʫʶ 

ʜʝʪʘʣʴ ʤʦʞʥʦ ʦʪʩʢʘʥʠʨʦʚʘʪʴ ʠ çʥʘʧʝʯʘʪʘʪʴè ʠʟ ʠʤʝʶʱʠʭʩʷ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʪʝ ʜʠʩʣʦʢʘʮʠʠ ʨʝʤʦʥʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɺʝʜʫʱʠʝ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʫʞʝ ʚ ʙʘʟʦʚʦʤ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʠʩʧʦʣʴʟʫʶʪ 3Dïʧʝʯʘʪʴ ʜʝʪʘʣʝʡ, ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʣʦʞʥʳʝ 

ʫʟʣʳ, ʧʝʯʘʪʘʶʪ ʧʨʦʪʦʪʠʧʳ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʠ ʪʝʩʪʠʨʫʶʪ ʤʦʜʝʣʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫ  ʁ

ʩʪʦʠʤʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʙʦʣʴʰʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ11 2017 ʛ. 
http://www.bulletennauki.com 

 

 

 

239 

 

 

 

 

 

 

 

ʧʝʨʩʦʥʘʣʘ, ʵʬʬʝʢʪ ʥʘʩʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʝʥ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʫʞʝ ʚ ʙʣʠʞʘʡʰʝʝ 

ʚʨʝʤ ̫ʙʫʜʫʪ ʥʝ ʪʘʢʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ [5].  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʚ ɸʆ çʆʙʲʝʜʠʥʝʥʥʘʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʘʷ 

ʢʦʨʧʦʨʘʮʠʷè (1). ɺ ʧʨʦʝʢʪʥʳʭ ʙʶʨʦ ʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 3Dïʤʦʜʝʣʠ, ʩ ʥʠʭ 

ʚʳʧʫʩʢʘʶʪʩʷ ʯʝʨʪʝʞʠ, ʦʥʠ ʞʝ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ, ʩʠʤʫʣʷʮʠʠ ʠ 

ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʥʢʦʚ. ɺ PDMïʩʠʩʪʝʤʘʭ ʧʫʙʣʠʢʫʶʪʩʷ ʜʘʥʥʳʝ ʦʙ ʠʟʜʝʣʠʷʭ, 

ʦʬʦʨʤʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʤʘʨʰʨʫʪʥʳʝ ʢʘʨʪʳ, ʥʦ ʪʘʢʞʝ ʩʦʭʨʘʥʷʶʪʩʷ 

ʙʫʤʘʞʥʳʝ ʯʝʨʪʝʞʠ ʠ ʙʫʤʘʞʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʚʝʱʝʥʠʷ. ʋʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʥʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʟʘʚʦʜʦʚï

ʩʪʨʦʠʪʝʣʝʡ ʧʨʠ ʧʝʨʝʜʘʯʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʜʘʥʥʳʭ ʚ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʢʘʟʦʚ. ʅʘ ʚʝʨʬʷʭ ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʧʨʦʝʢʪʥʳʭ ʙʶʨʦ 3Dïʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʩʢʨʦʷ ʤʝʪʘʣʣʘ, ʢʦʤʧʦʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʴʥʳʭ ʪʨʘʩʩ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ 70% ʯʠʩʣʘ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʚʭʦʜʷʱʠʭ ʚ ɸʆ çʆʙʲʝʜʠʥʝʥʥʘʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʢʦʨʧʦʨʘʮʠʷè, ʠʩʧʦʣʴʟʫʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʭʦʜʘ ʨʘʙʦʪ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʙʣʦʢʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʯʝʪʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʩʪʨʦʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʜʘʯʠ çʬʦʨʤʘʪʦʚè, ʘ ʥʝ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ 

ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʨʦʜʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɽʱʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʝʜʠʥʳʝ ʮʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘ 

ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʥʝ ʧʦʩʪʨʦʝʥʘ ʝʜʠʥʦʦʙʨʘʟʥʘʷ ʠ ʦʙʘɦ ̫ ʜʣ̫ ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʡ ɸʆ 

çʆʙʲʝʜʠʥʝʥʥʘʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʢʦʨʧʦʨʘʮʠʷè ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦïʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʬʠʥʘʥʩʦʚʳʭ ʜʘʥʥʳʭ, ʢʘʢ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘ ̫ ʩʠʩʪʝʤʘ ʥʦʨʤʘʪʠʚʥʦï

ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʨʘʩʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʦʩʩʠʡʩʢʠʭ ʀʊï

ʢʦʤʧʘʥʠʡ,  ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʝʪ rʠ ʉɸʇʈ ʧʦʢʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʟʘʨʫʙʝʞʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ. ʊʘʢ, ʚ ʧʝʪʝʨʙʫʨʛʩʢʦʤ ʎʄʂɹ çɸʣʤʘʟè ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʪʝʭʥʦʣʦʛʠʡ ʣʠʥʝʡʢʠ AVEVA Marine: Outfitting ð ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʩʳʱʝʥʠʷ ʩʫʜʥʘ, 

Cable Design ð ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʨʘʩʩʠʨʦʚʢʠ ʢʘʙʝʣʝʡ, Hull Detailed Design ð ʜʣʷ 

ʢʦʨʧʫʩʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, Assembly Planning ð ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʷʜʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʙʦʨʢʠ, Hull Finite Element Modeller ð ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʜʦʚʦʡ ʥʘʛʨʫʟʢʠ 

ʠ ʚʠʙʨʘʮʠʠ,  Diagrams ð ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʢʘʥʘʣʦʚ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, Review ð ʜʣʷ ʪʨʝʭʤʝʨʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʦʨʧʫʩʥʳʭ ʧʨʦʝʢʮʠʡ ʩʫʜʦʚ, ʘ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ  ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ  ʧʨʠʣʦʞʝʥʠʷ Aveva Global, Aveva Net Workhub  

ʠ Dashboard (http://www.almazkb.ru/rus/pages/about.php; http://www.sapr.ru/article/24880).  

ʉʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ 

ʩʫʜʦʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʰʣʦ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ ʨʦʩʪʘ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʀʩʪʦʨʠʯʝʩʢʠ ʛʦʨʦʜ ʚʩʝʛʜʘ ʚʳʩʪʫʧʘʣ ʛʣʘʚʥʳʤ 

ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʮʝʥʪʨʦʤ ʩʪʨʘʥʳ, ʛʜʝ ʨʝʛʫʣʷʨʥʦ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʧʝʨʝʜʦʚʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʝʢʪʳ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʦʩʪʘʶʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʘ 

ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛ ʤʦʞʝʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʜʘʣʴʥʝʡʰʫʶ ʵʬʬʝʢʪʠʚʥʫʶ 
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ʢʦʦʧʝʨʘʮʠʶ ʩʤʝʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʝ, 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ ʠ ʜʨʫʛʠʭ ʩʬʝʨʘʭ. ʂ ʧʨʝʜʧʦʩʳʣʢʘʤ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʦʙʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʦʡʥʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʠ ʙʦʛʘʪʳʝ ʪʨʘʜʠʮʠʠ, 

ʥʦ ʪʘʢʞʝ ʨʘʟʚʠʪʳʡ ʨʳʥʦʢ ʪʨʫʜʘ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʥʘʣʠʯʠʝ  ʚʩʝʭ ʟʚʝʥʴʝʚ ʮʝʧʠ 

ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʜʫʱʠʭ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ, ʨʘʟʥʦʧʨʦʬʠʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʧʦʩʪʘʚʱʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʥʘʢʦʧʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [6]. 

ɺ ʢʘʯʝʩʪʚʝ ʫʜʘʯʥʦʛʦ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ɸʆ çʉʨʝʜʥʝïʅʝʚʩʢʠʡ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʡ 

ʟʘʚʦʜè, ʢʦʪʦʨʳʡ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʀʥʞʠʥʠʨʠʥʛʦʚʳʤ ʮʝʥʪʨʦʤ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʫʩʧʝʰʥʦ ʚʥʝʜʨʠʣ 

ʥʘʫʢʦʝʤʢʫʶ ʮʠʬʨʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʨʫʢʪʫʨ 

ð çʚʘʢʫʫʤʥʫʶ ʠʥʬʫʟʠʶè, ʨʝʘʣʠʟʫʝʪ ʧʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ çʮʠʬʨʦʚʦʡ ʚʝʨʬʠè, ʛʜʝ ʚʤʝʩʪʦ 

ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ 

ʤʦʜʝʣʷʭ, ʯʪʦ ʩʦʢʨʘʪʠʪ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʝʨʚʠʩʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ.  

ʇʣʘʥʠʨʫʝʪʩʷ ʜʦ 2019 ʛʦʜʘ ʩʦʟʜʘʥʠʝ ʟʜʝʩʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʮʠʬʨʦʚʦʡ çʬʘʙʨʠʢʠ 

ʙʫʜʫʱʝʛʦè, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʫʜʥʘ ð ʢʦʤʧʦʟʠʪʥʳʡ ʢʨʝʧʝʞ, ʜʝʣʴʥʳʝ ʚʝʱʠ, ʜʚʝʨʠ, 

ʣʶʢʠ, ʪʨʘʧʳ, ʤʫʬʪʳ, ʚʘʣʳ, ʚʠʥʪʳ. ʇʨʠ ʵʪʦʤ ʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ 

ʩʦʩʪʘʚʠʪ 5 ʤʣʥ ʨʫʙ. 

ɼʦ 2025 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ (TestBeds) çʬʘʙʨʠʢʠ 

ʙʫʜʫʱʝʛʦè ʩ ʧʝʨʝʚʦʜʦʤ ʥʝ ʤʝʥʝʝ 40% ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʙʝʟʣʶʜʥʦʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʝʨʝʭʦʜ ʢ ʚʠʨʪʫʘʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʟʚʠʪʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʫʬʪ ʠ ʚʘʣʦʚ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʜʛʦʪʦʚʢʘ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʨʫʟʦʧʘʩʩʘʞʠʨʩʢʠʭ ʢʘʪʘʤʘʨʘʥʦʚ ʠ ʧʘʨʦʤʦʚ, ʨʳʙʦʣʦʚʥʳʭ ʩʫʜʦʚ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʘ ʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʩʦʩʪʘʚʠʪ 10  ʤʣʥ ʨʫʙ. 

ɼʦ 2035 ʛʦʜʘ ʪʘʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ð çʬʘʙʨʠʢʘ ʙʫʜʫʱʝʛʦè ʥʘ ɸʆ çʉʨʝʜʥʝïʅʝʚʩʢʠʡ 

ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè ʜʦʣʞʥʘ ʚʦʡʪʠ ʚ ʨʝʡʪʠʥʛ çʪʦʧ-50è ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʙʨʠʢ ʤʠʨʘ. 

ʉʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦ ʫʚʝʣʠʯʝʥʠ ʁ ʜʦʣʠ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʜʦ 50% ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʝʨʝʜʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʫʞʠʪ ʧʨʦʪʦʪʠʧʦʤ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ çʬʘʙʨʠʢ ʙʫʜʫʱʝʛʦè ʥʘ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʜʦʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ 

ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 5% ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʥʥʳʭ 

çʮʠʬʨʦʚʳʭ ʬʘʙʨʠʢè. 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʢʦʤʧʣʝʢʩʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʀʥʞʠʥʠʨʠʥʛʦʚʳʤ ʮʝʥʪʨʦʤ ʉʘʥʢʪï

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʜʣʷ 

ʧʨʦʝʢʪʦʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʙʶʨʦ çʄʘʣʘʭʠʪè, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʨʘʩʯʝʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʘʪʦʤʥʳʭ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʚ ʚʠʙʨʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 

ʜʚʠʞʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʰʫʤʘ, ʥʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʩʪʝʥʜʘʭ ʧʨʦʚʦʜʷʪʩʷ ʠʩʧʳʪʘʥʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʫʜʘʨʦʩʪʦʡʢʦʩʪʴ ʠ ʚʠʙʨʦʧʨʦʯʥʦʩʪʴ.  
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ɼʣʷ ɿɸʆ çʎʅʀʀ ʩʫʜʦʚʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè ʀʥʞʠʥʠʨʠʥʛʦʚʳʤ ʮʝʥʪʨʦʤ ʉʘʥʢʪï

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʫʧʣʦʪʥʝʥʠʡ ʨʘʙʦʯʠʭ 

ʧʦʣʦʩʪʝʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʨʫʣʝʚʦʡ ʤʘʰʠʥʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʘʥʘʣʦʛʠ. ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ ʚʦ ʛʣʘʚʝ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ɸ. ʀ. 

ɹʦʨʦʚʢʦʚʳʤ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʆʆʆ çɹʘʣʪʠʡʩʢʠʡ ʟʘʚʦʜï

ʩʫʜʦʩʪʨʦʝʥʠʝè, ʛʜʝ ʩʪʨʦʷʪʩʷ ʘʪʦʤʥʳʝ ʣʝʜʦʢʦʣʳ ʧʨʦʝʢʪʘ 22220, ʩʧʦʩʦʙʥʳʝ ʟʘ ʩʯʝʪ 

ʧʝʨʝʤʝʥʥʦʡ ʦʩʘʜʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʚʦʜʢʫ ʩʫʜʦʚ ʚ ʤʦʨʷʭ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʚ 

ʤʝʣʢʦʚʦʜʥʳʭ ʫʩʪʴʷʭ ʩʠʙʠʨʩʢʠʭ ʨʝʢ. ʉʧʠʩʦʢ ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩ 

ʫʯʘʩʪʠʝʤ ʀʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʮʝʥʪʨʘ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʡ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʩʤʝʞʥʳʭ 

ʦʪʨʘʩʣʝʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. ɺ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ʩʨʝʜʠ ʥʠʭ: ʎʅʀʀ çʕʣʝʢʪʨʦʧʨʠʙʦʨè ʠ 

çʄʦʨʬʠʟʧʨʠʙʦʨè, ʂʨʳʣʦʚʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʠ ɸʆ çʂʠʨʦʚʩʢʠʡ ʟʘʚʦʜè, ɸʆ çʇʨʦʣʝʪʘʨʩʢʠʡ 

ʟʘʚʦʜè ʠ çʂʣʠʤʦʚè. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ  

ʮʠʬʨʦʚʦʡ ʪʝʭʥʠʢʠ ʙʳʩʪʨʦ ʤʝʥʷʝʪ ʦʙʣʠʢ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʳʩʢʘʟʳʚʘʝʪʩʷ ʤʥʝʥʠʝ, ʯʪʦ ʜʦ 40% 

ʚʝʜʫʱʠʭ ʢʦʤʧʘʥʠʡ ʠʟ ʩʧʠʩʢʘ çFortune 500è ʤʦʛʫʪ ʧʨʝʢʨʘʪʠʪʴ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ 

ʩʣʝʜʫʶʱʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠʟ-ʟʘ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʦʡʪʠ ʚ ʮʠʬʨʦʚʦʡ ʤʠʨ. ʇʨʠʯʝʤ 50% 

ʦʨʛʘʥʠʟʘʮʠʡ, ʧʳʪʘʶʱʠʭʩʷ ʧʝʨʝʡʪʠ ʥʘ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʨʧʷʪ ʥʝʫʜʘʯʫ, ʧʨʠʯʠʥʦʡ 

ʢʦʪʦʨʦʡ ʟʘʯʘʩʪʫʶ ʩʪʘʥʦʚʠʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʠ 

ʧʦʧʳʪʢʠ ʚʳʙʦʨʦʯʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʇʦ-ʩʫʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ   

ʮʠʬʨʦʚʠʟʘʮʠ,̫ ʘ ʧʨʦʩʪʘ ̫ʦʮʠʬʨʦʚʢʘ. ʇʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʟʥʘʯʘʝʪ ʚʥʝʜʨʝʥʠʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ (2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʮʠʷ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʜʦʣʞʥʘ ʧʨʠʤʝʥʷʪʴʩʷ 

ʢʦʤʧʣʝʢʩʥʦ, ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʤʦʜʝʣʷʭ ʠʟʜʝʣʠʡ ʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʩ ʠʭ ʨʝʘʣʴʥʳʤʠ 

ʧʨʦʪʦʪʠʧʘʤʠ, ʚ ʫʧʨʘʚʣʝʥʠʠ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ALM) ʠ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (3Dïʧʝʯʘʪʴ), ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʥʘʰʠʤ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʘʤʠ ʜʘʥʥʳʝ ʚʩʝ ʙʦʣʴʰʝ ʫʧʨʘʚʣʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʦʣʦʛʠʠ çʀʥʜʫʩʪʨʠʠ 4.0è ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʤʠʣʣʠʘʨʜʳ 

ʩʪʘʥʢʦʚ, ʩʠʩʪʝʤ ʠ ʜʘʪʯʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʩʪʘʥʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʩʪʘʚʣʷʷ ʯʝʣʦʚʝʢʫ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ ʠ ʦʙʱʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʠʩʭʦʜʷʱʠʤ. 

ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʛʠʙʢʦʩʪʠ ʠ ʙʳʩʪʨʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʪʨʝʙʦʚʘʥʠʷ ʨʳʥʢʘ. ʊʘʢ, ʚ ɻʝʨʤʘʥʠʠ ʜʦʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʫʞʝ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʌʨʘʥʮʠʠ ʠ ʉʐɸ. ʅʝʩʦʤʥʝʥʥʦ, ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʫʩʧʝʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ ʩʝʛʦʜʥʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʮʠʬʨʦʚʠʟʘʮʠʷ (3). 

 

ɺʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʧʦ ʪʝʤʝ çʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ: ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè, ˉɻ.ʈ. 

01201452393. 
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ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʩʢʘʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ ʨʝʰʝʥʥʳʭ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʘʣʠʟʘ ʚʣʠʷʥʠ ̫ ʬʦʨʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʟʥʘʯʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʷ ʨʘʩʯʝʪʥʳʭ ʫʟʣʦʚʳʭ ʤʘʩʩ. 

ʀʟʣʘʛʘʪʁʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʯʘʩʪʦʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʦʞʥʦʛʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʠʩʪʝʤ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ 
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ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʜʝʬʦʨʤʠʨʫʝʤʳʤ ʦʩʥʦʚʘʥʠʝʤ. ʇʦʢʘʟʳʚʘʪʁʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʣʷ ʧʷʪʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʘʣʴʥʳʭ 

ʦʩʥʦʚʘʥʠʡ.  

 

Abstract. The information database on the accuracy of the computed values of the frequency 

characteristics of free oscillations of a triangular-shaped dam rigidly fixed to a rock foundation 

decided by different authors is analyzed. As a result of the analysis of the influence of the finite 

element forms, a special criterion is proposed that allows to assign a minimum amount of the design 

of the target nodal masses. The results of a finite element calculation for finding the frequency 

characteristics of a complex large-scale object-consisting of mountain slope systems in the 

interrelation between themselves and with a deformable base-are presented. The shape of 

oscillations corresponding to five rock-frequencies with respect to a rock base is shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʛʦʨʠʪʤ, ʢʦʤʧʴʶʪʝʨ, ʢʨʠʪʝʨʠʡ, ʛʣʘʚʥʳʝ ʯʘʩʪʦʪʳ, ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ.  

 

Keywords: algorithm, computer, criterion, main frequencies, vibration modes. 

 

ʉ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʢʨʠʪʝʨʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʪʦʯʥʦʩʪ ɹ ʚʳʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʧʨʫʛʦʡ ʦʙʣʘʩʪʠ, ʩʥʘʯʘʣʘ ʨʝʰʝʥʘ ʪʝʩʪʦʚʘʷ ʟʘʜʘʯʘ ʦ ʩʚʦʙʦʜʥʦʤ 

ʢʦʣʝʙʘʥʠʠ ʧʣʦʩʢʦʡ ʧʣʦʪʠʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʤ 

ʥʠʞʥʠʤ ʦʩʥʦʚʘʥʠʝʤ  [1ï3]. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʤʘʩʩʳ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʠʭ ʧʣʦʱʘʜʷʤ; ʤʘʪʨʠʮʘ ʤʘʩʩ ʩʠʩʪʝʤʳ ʄ ʨʘʟʣʘʛʘʣʘʩʴ ʥʘ ʪʨʝʫʛʦʣʴʥʳʝ 

ʤʘʪʨʠʮʳ ʤʝʪʦʜʦʤ ʍʦʣʝʮʢʦʛʦ. ʌʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʩʪʦʷʥʥʳʝ ʦʜʥʦʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʣʦʪʠʥʳ ʪʘʢʦʚʳ: ʦʙʲʝʤʥʳʡ ʚʝʩ ð ‎ ςȟσυϽ
 ʄʥ

ʤ
ȟʤʦʜʫʣʴ ʖʥʛʘ Ὁ ςȟτφϽρπ ʄʧʘ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ’ 0,3;  ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ ð ʅ=100ʤ, ʰʠʨʠʥʘ ʧʦ ʦʩʥʦʚʘʥʠʶ ð 75=L
ʤ.ʊʨʝʫʛʦʣʴʥʘʷ ʦʙʣʘʩʪʴ ʩʝʯʝʥʠʷ ʧʣʦʪʠʥʳ ʨʘʟʙʠʚʘʣʘʩʴ ʥʘ ʧʝʨʝʤʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʫʛʦʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ; ʠʩʢʣʶʯʠʤ ʠʟ ʤʘʪʨʠʮ [ ][]KM ,  ʵʣʝʤʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʟʣʘʤ, ʣʝʞʘʱʠʤ ʥʘ 

ʦʩʥʦʚʘʥʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʧʨʠ ʩʯʝʪʝ ʚʘʨʠʨʦʚʘʣʩʷ, ʚʟʷʪʦ ʦʪ 43 ʜʦ 144 ʫʟʣʦʚ. ɺʩʝ 

ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘʪʝʤ ʧʦʷʚʠʣʠʩʴ 

ʧʝʨʝʚʝʜʝʥʥʳʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʦʩʥʦʚʦʧʘʣʘʛʘʶʱʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʄʂʕ 

ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ ʢʥʠʛʠ ʆ. ɿʝʥʢʝʚʠʯʘ [4], ʂ. ɹʘʪʝ, ɽ. ɺʠʣʴʩʦʥʘ [5], ʠʟ ʂʘʟʘʭʩʪʘʥʩʢʠʭ 

ʘʚʪʦʨʦʚ [6] ʠ ʜʨ. ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ. ɺʘʨʠʘʥʪ ʈʠʩʫʥʢʘ 1ʘ ʧʨʠʤʝʥʝʥ ʀ. ɸ. ʂʦʥʩʪʘʥʪʠʥʦʚʳʤ, ʃ. ɸ. ʈʦʟʠʥʳʤ ʠ 

ʘʚʪʦʨʦʤ ʨʘʙʦʪʳ [3]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʚʪʦʨʝʥʠʷʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʘʚʪʦʨʦʚ ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʩʚʦʝ ʚʨʝʤʷ ʵʣʝʤʝʥʪʘʤʠ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʝʰʝʥʘ ʪʘ ʞʝ ʟʘʜʘʯʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʣʫʯʝʥʳ ʪʝ ʞʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʩʚʦʙʦʜʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɼʘʣʝʝ ʧʦʩʣʝ ʪʘʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʥʘʟʥʘʯʝʥʠʷ ʛʨʘʥʠʮ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʢʣʦʥʦʚ ʛʦʨ, ʩʥʘʯʘʣʘ ʨʝʰʝʥʳ ʟʘʜʘʯʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 1.ʘ, ʟʘʪʝʤ ʚʘʨʠʘʥʪʳ ʈʠʩʫʥʢʝ 1. 

b, ʩ ʠ d.  

ʇʦʜʨʦʙʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʟʘʜʘʯʠ ʠʤʝʝʪʩʷ ʚ ʨʘʙʦʪʝ [6] ʩ ʧʨʠʤʝʥʝʥʠʷʤ 

ʤʦʜʝʣʝʡ ʛʦʨʥʳʭ ʧʦʨʦʜ [7ï8] ʠ ʜʣʷ ʛʨʫʥʪʦʚ [9] ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʩʪʨʦʝʥʠʷ. 
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ʘ.                                        b.                                                    c.                                           d. 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʯʝʪʥʳʝ ʪʨʝʫʛʦʣʴʥʳʝ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʯ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʯʘʩʪʦʪʳ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ: ʘ, b ð ʦʙʣʘʩʪʴ ʧʣʦʪʠʥʳ, ʤʦʜʝʣʠʨʦʚʘʥʥʘʷ ʪʨʝʭʫʟʣʦʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ; ʩ, d ð ʦʙʣʘʩʪʴ ʧʣʦʪʠʥʳ, ʤʦʜʝʣʠʨʦʚʘʥʥʘʷ ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʯʝʪʳʨʝʭʫʟʣʦʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 

 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʝʨʚʳʭ ʥʠʟʰʠʭ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʧʣʦʪʠʥʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠ ʘʚʪʦʨʦʤ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ. ʀʟ ʪʘʙʣʠʮʳ 

ʚʠʜʥʦ, ʧʨʠ ʚʩʝʭ ʦʜʠʥʘʢʦʚʳʭ ʨʘʟʤʝʨʘʭ ʠ ʟʥʘʯʝʥʠʷʭ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʤʘʪʝʨʠʘʣʘ ʧʣʦʪʠʥʳ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʥʠʟʰʠʭ ʯʘʩʪʦʪ ( )5,1=iiw  ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʫʟʣʦʚ, ʘ ʚ ʟʥʘʯʝʥʠʷʭ 6w  ð ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ. ʕʪʦ ʨʘʟʣʠʯʠʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʘʚʪʦʨʳ [1ï2], ʤʘʪʨʠʮʫ ʤʘʩʩ ʧʨʠʥʷʣʠ ʚ ʚʠʜʝ (4.10), ʪ.ʝ. ʤʘʩʩʳ ʵʣʝʤʝʥʪʦʚ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʫʟʣʘʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʄʄʉ ʷʚʣʷʝʪʩʷ ʜʠʘʛʦʥʘʣʴʥʦʡ. ɺ ʚʳʯʠʩʣʝʥʠʷʭ ʥʠʟʰʠʭ 

ʯʘʩʪʦʪ ʘʚʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʨʠʮʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʤʘʩʩ. ʕʪʠ ʨʘʩʯʝʪʳ 

ʧʦʢʘʟʳʚʘʶʪ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʟʣʦʚ ʧʨʠ ʨʘʩʯʝʪʝ 

ʟʥʘʯʝʥʠʡ ʥʠʟʰʠʭ ʯʘʩʪʦʪ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ 

ʧʨʦʛʨʘʤʤʳ. 
 

ʊʘʙʣʠʮʘ 1.  

ʉʈɸɺʅɽʅʀɽ ɿʅɸʏɽʅʀʁ ʅʀɿʐʀʍ ʏɸʉʊʆʊ ʂʆʃɽɹɸʅʀʁ ʇʃʆʊʀʅʓ ʊʈɽʋɻʆʃʔʅʆʁ ʌʆʈʄʓ

ʀʩʪʦʯʥʠʢʠ n ʅʦʤʝʨʘ ʥʠʟʰʠʭ ʯʘʩʪʦʪ ,iw  ʨʘʜ/ʩʝʢ 

1 2 3 4 5 6 

1. ʂʦʥʩʪʘʥʪʠʥʦʚ ʀ. ɸ. ɼʠʥʘʤʠʢʘ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʏ. II . 

ʃʝʥʠʥʛʨʘʜ: ʕʥʝʨʛʠʷ, 1976, 196 ʩ. 

25 29,7 68,4 75,9 124,2 156,1 173,5 

36 29,1 68,0 75,2 122,3 152,4 176,0 

144 25,5 64.8 73,6 114,2 161,4 168,6 

2. ʈʦʟʠʥ ʃ. ɸ. ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʫʧʨʫʛʠʤ 

ʩʠʩʪʝʤʘʤ. ʄ.: ʉʪʨʦʠʡʟʜʘʪ, 1977, 129 ʩ. 

144 27,5 64,8 73,6 114,2 161,4 200,7 

3. ʂʘʥʜ. ɼʠʩʩ. ʀ. ɹ. ɹʘʡʤʘʭʘʥʦʚ  36 29,6 71,6 77,7 140,4 169,2 212,9 

45 28,7 69,4 76,2 132,8 166,8 206,6 

78 28,6 66,7 77,8 121,7 169,2 187.6 

144 27,4 64,9 73,9 115,4 163.9 173,8 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ 144 26,3  64,7 73,8 114,6 162,1 171,2 

ʇʝʨʝʭʦʜʠʤ ʪʝʧʝʨʴ ʢ ʠʟʫʯʝʥʠʶ ʩʚʦʙʦʜʥʦʛʦ ʢʦʣʝʙʘʥʠʷ ʢʨʫʧʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʤʘʩʩʠʚʘ ʩʠʩʪʝʤ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ. ʇʨʦʙʣʝʤʦʡ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʨʘʟʤʝʨʘ ʦʙʣʘʩʪʠ 

ʜʣʠʥʦʡ ὒ ʠ ʚʳʩʦʪʦʡ Ὄ ʩʣʝʜʫʝʪ ʠ ʫʩʪʘʥʦʚʠʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʯʝʪʥʳʭ 
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ʫʟʣʦʚʳʭ ʤʘʩʩ. ʀʥʘʯʝ ʥʘʡʜʝʥʥʳʝ ʙʝʟ ʦʙʦʩʥʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʣʠʯʝʩʪʚʳ 

ʤʘʩʩ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʥʝʚʝʨʥʳʝ. ʇʦʢʘʟʘʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 2 ʥʘ ʛʨʘʥʠʮʘʭ 

ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʡ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩʪʘʚʠʣʠʩʴ ʢʦʥʢʨʝʪʥʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ,  

ʦʪʨʘʞʘʶʱʠʝ ʬʠʟʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ. ɼʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ, ʦʙʦʩʥʦʚʘʪʴ 

ʚʳʙʦʨ ʨʘʟʤʝʨʘ ʝʝ ʚʥʝʰʥʠʭ ʛʨʘʥʠʮ. ʉ ʵʪʦʡ ʮʝʣʴʶ, ʠʩʭʦʜʷ ʠʟ ʢʨʠʪʝʨʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʀ. ɹ. 

ɹʘʡʤʘʭʘʥʦʚʳʤ ʚ ʩʚʦʝ ʚʨʝʤʷ ʜʣʷ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʯʝʨʝʟ ʧʣʦʱʘʜʠ, ʧʨʝʜʣʘʛʘʝʤ 

ʩʣʝʜʫʶʱʠʡ ʢʨʠʪʝʨʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʤʘʩʩʫ [3]: 

 

ά В ά                                                                  (1)ὑ                                                                  

(2) 

ɺ ʵʪʠʭ ʚʳʨʘʞʝʥʠʷʭ: ὲ ʢʦʣʠʯʝʩʪʚʦ ʩʢʣʦʥʦʚ; ά ð ʤʘʩʩʘ ʩʠʩʪʝʤ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʥʘ 

ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ί; ὓ ð ʤʘʩʩʘ ʩʧʣʦʰʥʦʡ ʦʙʣʘʩʪʠ ʦʩʥʦʚʘʥʠʡ ʛʦʨʥʳʭ ʩʠʩʪʝʤ ί, 

ʚʳʯʠʩʣʷʝʤʳʡ ʧʨʷʤʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʜʣʠʥʳ ὒ ʥʘ ʚʳʩʦʪʫ Ὄ. ‫ ‫ ɼʣʷ ʦʮʝʥʢʠ 

ʚʝʣʠʯʠʥʳ ὑ  ʠʩʭʦʜʠʤ ʠʟ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʪʦʯʥʦʩʪʠ ʰʘʛʘ ʪʘʙʫʣʠʨʦʚʘʥʠʷ 

ʘʢʩʝʣʝʨʦʛʨʘʤʤʳ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʧʨʠʤʝʤ: 

‫ ‫  
Ўὸ ὸ ὸ                                                               (3) 

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʠʥʝʡʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʥʘ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ 

Ўὸ ʦʧʠʩʳʚʘʶʱʠʡ ʚ ʮʝʣʦʤ ʥʝʣʠʥʝʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʟʘʧʠʩʠ ʘʢʩʝʣʝʨʦʛʨʘʤʤ ʝʝ ʜʣʠʥʘ ʜʦʣʞʥʘ 

ʙʳʪʴ Ўὸ πȢπρ ʩʝʢ. ʏʠʩʣʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʝʤʣʝʤʳʝ ʩʪʘʙʠʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʚʳʯʠʩʣʝʥʥʦʡ ʥʘʠʤʝʥʴʰʝʡ ʯʘʩʪʦʪʳ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ‫  (ʠʣʠ ʵʪʦ ʛʣʘʚʥʳʡ ʪʦʥ 

ʢʦʣʝʙʘʥʠʡ)  ʧʦʣʫʯʠʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ: 

‫ ‫ ‫ πȢπρ    (4) 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 2. ʂʦʥʝʯʥʦʵʣʝʤʝʥʪʥʘʷ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʟʘʜʘʯʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʯʘʩʪʦʪʳ  

ʠ ʬʦʨʤ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʷʱʝʡ ʠʟ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ 

 

ʆʙʦʟʥʘʯʠʤ ʵʪʫ ʪʦʯʥʦʩʪʠ ʢʘʢ ‐ πȢπρ
ʨʘʜ
ʩʝʢ . ʆʢʘʟʘʣʩʷ ʯʪʦ, ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ 

ʥʘʠʤʝʥʴʰʝʡ ʯʘʩʪʦʪʳ ʛʣʘʚʥʦʛʦ ʪʦʥʘ ʢʦʣʝʙʘʥʠʡ ‫  ʦʢʘʟʘʣʩʷ ʦʜʠʥʘʢʦʚʦʡ ʯʪʦ ʠ ʟʥʘʯʝʥʠʷ   

ʥʘʟʥʘʯʝʥʥʦʛʦ ʰʘʛʘ ʪʘʙʫʣʠʨʦʚʘʥʠʷ ʘʢʩʝʣʝʨʦʛʨʘʤʤʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ Ўὸ. ʆʢʦʥʯʘʪʝʣʴʥʦ 

ʧʦʣʫʯʠʤ ʢʨʠʪʝʨʠʷ ʥʘʟʥʘʯʝʥʠʷ ʢʦʥʝʯʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʯʝʪʥʦʡ 
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ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʡ ʦʙʣʘʩʪʠ: ὑ πȢπρ (5). ʉ ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʠʩʪʠʥʥʳʭ ʯʘʩʪʦʪ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ (1)ï(5) ʠ ʧʦ ʘʣʛʦʨʠʪʤʘʤ ʨʘʙʦʪ [10ï12] 

ʯʘʩʪʦʪʳ ʠ ʬʦʨʤʳ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʷʱʝʡ ʠʟ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, ʧʦʢʘʟʘʥʥʳʡ 

ʥʘ ʈʠʩʫʥʢʝ 2, ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʷʭ ʜʣʠʥ ʠ ʚʳʩʦʪ:  ὰ συπ̍, ὰ σππ̍, ὰ ρυπ̍, 

ὰ τππ̍, ὰ ςππ̍, ὰ τππ̍, Ὤ συπ̍ , Ὤ ρυπ̍, Ὤ ςςπ̍, Ὤ ςυπ̍, Ὤ
ρψπ̍, Ὤ ςππ̍, Ὤ σππ.̍ ʆʙʱʘʷ ʜʣʠʥʘ ʦʩʥʦʚʘʥʠʠ ʛʦʨʥʳʭ ʩʢʣʜʦʥʦʚ, ὰ ςπππ̍. ɺʳʩʦʪʘ 
ʧʦʣʫʧʣʦʩʢʦʩʪʠ ð Ὄ σπππ̍ ʜʣʠʥʘ ʧʦ ʦʩʥʦʚʘʥʠʶ ð  ὒ χπππ̍.ɼʣʷ ʧʨʦʩʪʦʪʳ ʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʠ ʦʩʥʦʚʘʥʠʠ ʧʨʠʥʷʪʳ ʦʜʠʥʘʢʦʚʳʤʠ ʠ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʣʦʠʩʪʦʩʪʠ ð ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʣʦʝʚ • π  ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: 

Ὁ ρȢπχτϽρπ̇ ̐,́ Ὁ πȢυρσϽρπ̇ ̐,́ Ὃ πȢρςπϽρπ̇ ̐,́ ’ πȢτρσ, ’ πȢρωψʇʦ 
ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʠ ʘʣʛʦʨʠʪʤʘʤ ʨʘʙʦʪʳ [6] ʥʘʡʜʝʥʳ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʩʚʦʙʦʜʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʬʦʨʤʳ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʀʟ ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʡ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʩʰʠʝ ʯʘʩʪʦʪʳ ʥʝ ʚʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʥʘ ʬʦʨʤʫ ʢʦʣʝʙʘʥʠʡ. ʇʦ ʵʪʦʤʫ 

ʚ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʝʨʚʳʭ 10 ʥʠʟʢʠʭ ʢʨʫʛʦʚʳʭ ʯʘʩʪʦʪ, ʧʝʨʠʦʜʦʚ ʠ ʯʘʩʪʦʪ ʚ 

ʛʝʨʮʘʭ.  

ʊʘʙʣʠʮʘ 2.  

ɿʅɸʏɽʅʀʗ ʇɽʈɺʓʍ ɼɽʉʗʊʓʍ ɻʃɸɺʅʓʍ ʏɸʉʊʆʊ ʉɺʆɹʆɼʅʓʍ ʂʆʃɽɹɸʅʀʁ 

ʉʀʉʊɽʄ ɻʆʈʅʓʍ ʉʂʃʆʅʆɺ

ʅʦʤʝʨʘʯʘʩʪʦʪ ʂʨʫʛʦʚʳʝʯʘʩʪʦʪʳ

ʩʝʢʨʘʜ/,w  
ʇʝʨʠʦʜʳʩʝʢʊ,  ʏʘʩʪʦʪʛrʮf ,  

1 0,030 211,3 0,047 

2 0,035 180,2 0,055 

3 0,040 156,0 0,064 

4 0,041 150,5 0,066 

5 0,042 149,2 0,067 

6 0,053 119,1 0,084 

7 0,054 118,3 0,085 

8 0,056 112,1 0,089 

9 0,059 105,8 0,094 

10 0,062 101,7 0,098 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʪʠʤ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʟʥʘʯʝʥʠʷ ʢʨʫʛʦʚʳʭ 

ʯʘʩʪʦʪ ʨʘʩʧʦʣʦʞʝʥʳ ʧʣʦʪʥʦ, ʚʦ-ʚʪʦʨʳʭ, ʧʝʨʠʦʜ 10-ʪʦʥʘ ʢʦʣʝʙʘʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʘʚʥʳʤ ʪʦʥʦʤ ʢʦʣʝʙʘʥʠʡ. ʌʦʨʤʳ ʢʦʣʝʙʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʚʳʤ 5-ʪʠ 

ʯʘʩʪʦʪʘʤ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 3. 

 

 

 

 

 

 

 

 

 

 

 

ʩʝʢʨʘʜ/030.01=w  

ʩʝʢʨʘʜ/035.02=w
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ʈʠʩʫʥʦʢ 3. ʌʦʨʤʳ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʠʩʪʝʤ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʚʳʤ 5-ʪʠ ʯʘʩʪʦʪʘʤ 

 

 

 

ʇʦ ʛʣʘʚʥʦʡ ʯʘʩʪʦʪʝ īʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʚʘʷ ʬʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʚʩʝ ʩʢʣʦʥʳ ,‫ 
ʛʦʨ ʩʜʚʠʛʘʶʪʩʷ ʚʣʝʚʦ, ʧʦ ʚʪʦʨʦʡ ʯʘʩʪʦʪʝ ʥʘʦʙʦʨʦʪ ʚʩʝ ʩʢʣʦʥʳ ʩʤʝʱʘʶʪʩʷ ,‫ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʧʨʘʚʦ. ʅʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʡ ʯʘʩʪʦʪʳ ‫  ʠ ʚʳʰʝ ʩʦʚʝʨʰʘʶʪʩʷ ʚʦʣʥʠʩʪʳʝ 

ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʦʧʫʩʢʘʶʪʩʷ ʚʥʠʟ ʠ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ.ʕʪʠ ʥʘʡʜʝʥʥʳʝ ʯʘʩʪʦʪʳ ʩʚʦʙʦʜʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʠʤʝʶʪ ʚʘʞʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʤ ʚʳʥʫʞʜʝʥʥʦʤ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʡ 

ʚʳʷʩʥʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʨʝʟʦʥʘʥʩʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʤʝʨʥʦ ʧʷʪʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ɿʘʧʦʣʷʨʴʝ, ʟʜʝʩʴ 

ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʝʪ ʧʨʠʤʝʨʥʦ 1,5 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʠ ʨʘʩʧʦʣʦʞʝʥʦ ʦʢʦʣʦ 30 ʢʨʫʧʥʳʭ ʠ 

ʩʨʝʜʥʠʭ ʛʦʨʦʜʦʚ. ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʩʝʚʝʨʥʝʝ 67-ʡ ʧʘʨʘʣʣʝʣʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʩʚʦʝʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ: ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʠʭ ʯʠʩʣʝ. ɺ ʩʚʷʟʠ c ʜʦʙʳʯʝʡ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ 

ʧʨʠʨʦʜʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʭ ʧʨʠʨʦʜʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. 

 

Abstract. About a fifth of the territory of Russia is located in the Arctic, there resides about 

1,5 million people and is located about 30 large and medium cities. Another significant factor is the 

concentration of the territories north of the 67th parallel and mastered a large number of promising 

deposits of minerals: oil and gas among them. In connection c mining and processing of natural 

resources necessary to develop construction technologies in extremely low natural temperatures and 

permafrost. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ɸʨʪʠʢʘ, ɿʘʧʦʣʷʨʴʝ, ʞʠʣʳʝ ʤʦʜʫʣʠ, ʥʝʩʰʠʪʳʡ 

ʧʝʥʦʣʠʪʠʣʝʥ. 

 

Keywords: thermal insulation, Artikia, Polar region, residential modules, non-crosslinked 

foam. 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʨʝʛʠʦʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʦʡ, ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘ ʧʦʣʷʨʥʳʤ ʢʨʫʛʦʤ [1ï3].  
ɸʨʢʪʠʢʘ ð ʩʫʨʦʚʳʡ ʢʨʘʡ ʘʨʢʪʠʯʝʩʢʠʭ ʧʫʩʪʳʥʴ, ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʉʝʚʝʨʥʦʤʫ ʧʦʣʶʩʫ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ɸʨʢʪʠʢʘ ʩʯʠʪʘʣʘʩʴ ʪʝʨʨʠʪʦʨʠʝʡ, ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʡ ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ. ʅʘ 

ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʩʚʦʝʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺʩʝ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʭ ʞʠʣʳʭ ʤʦʜʫʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʞʠʣʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ɸʨʪʠʢʠ (ʊʘʙʣʠʮʘ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, 

ʢʘʢ ʩʪʘʮʠʦʥʘʨʥʳʝ, ʪʘʢ ʠ ʧʝʨʝʜʚʠʞʥʳʝ ʞʠʣʳʝ ʤʦʜʫʣʠ. ʂʘʞʜʳʡ ʚʠʜ ʤʦʜʫʣʝʡ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷ, ʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʶʪ ʧʝʨʝʜʚʠʞʥʳʝ ʤʦʜʫʣʠ, ʪʘʢ ʢʘʢ 

ʠʤ ʥʫʞʥʦ ʧʦʜʦʙʨʘʪʴ ʪʝʧʣʦʠʟʦʣʷʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʚʝʯʘʪʴ ʦʩʥʦʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʪʝʨʤʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ, ʥʦ ʠ ʩʧʦʩʦʙʥʘ ʙʫʜʝʪ ʚʳʜʝʨʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ   ʚʦʟʜʝʡʩʪʚʠʷ. 

 
ʊʘʙʣʠʮʘ. 

ʉʀʉʊɽʄʓ ʀɿʆʃʗʎʀʀ ɾʀʃʓʍ ʄʆɼʋʃɽʁ 

 

ɺʠʜ ʦʙʲʝʢʪʘ 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ 
ʊʠʧ ʩʠʩʪʝʤʳ ʊʨʝʙʦʚʘʥʠʷ 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʞʠʣʳʝ 

ʤʦʜʫʣʠ  

ʂʦʥʩʪʨʫʢʮʠʠ 

ʠʟʦʣʷʮʠʦʥʥʦʡ 

ʦʙʦʣʦʯʢʠ  

ʊʝʨʤʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝ  

ʤʝʥʝʝ 5ï7ʤ2* Ј˞Ⱦˏ ,̓ 

ʟʚʫʢʦʠʟʦʣʷʮʠʷ 

ʉʣʦʠʩʪʳʝ ʠʟʦʣʷʮʠʦʥʥʳʝ 

ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ ʢʘʤʝʥʥʦʡ 

ʚʘʪʳ; ʚʩʧʝʥʝʥʥʳʝ 

ʧʣʘʩʪʤʘʩʩʳ 

ʇʝʨʝʜʚʠʞʥʳʝ ʞʠʣʳʝ 

ʤʦʜʫʣʠ (ʥʘ ʛʫʩʝʥʠʯʥʦʤ 

ʭʦʜʫ) 

ʂʦʥʩʪʨʫʢʮʠʠ 

ʠʟʦʣʷʮʠʦʥʥʦʡ 

ʦʙʦʣʦʯʢʠ 

ʊʝʨʤʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝ  

ʤʝʥʝʝ 3ï5 ʤ2* Ј˞Ⱦˏ ,̓ 

ʚʠʙʨʦʩʪʦʡʢʦʩʪʴ 

ʉʣʦʠʩʪʳʝ ʠʟʦʣʷʮʠʦʥʥʳʝ 

ʠʟʜʝʣʠʷ ʠʟ ʢʘʤʝʥʥʦʡ ʚʘʪʳ 

(ʦʛʨʘʥʠʯʝʥʥʦ); ʚʩʧʝʥʝʥʥʳʝ 

ʧʣʘʩʪʤʘʩʩʳ 

 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʤʠʥʝʨʘʣʴʥʫʶ ʚʘʪʫ, ʪʘʢ ʠ ʥʝʩʰʠʪʳʡ 

ʧʝʥʦʧʦʣʠʵʪʠʣʝʥ (ʅʇʕ). ʇʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʠʟʜʝʣʠʡ 

ʥʝʵʬʬʝʢʪʠʚʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

ïʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʠ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʘʨʫʞʠ ʧʨʠʚʦʜʠʪ ʢ 

ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʦʚ ʚʣʘʛʠ ʥʘ ʤʝʪʘʣʣʝ, ʫʚʣʘʞʥʝʥʠʶ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʩʪʝʢʘʥʠʶ ʚʣʘʛʠ ʥʘ 

ʧʦʣ (ʜʦ 5 ʣʠʪʨʦʚ ʚʦʜʳ ʚ ʜʝʥʴ); 
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ïʫʚʣʘʞʥʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʩʥʠʞʘʝʪ ʝʝ ʪʝʧʣʦʚʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʚʠʙʨʘʮʠʦʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʦʪ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ) ʧʨʠʚʦʜʷ 

ʢ ʩʧʦʣʟʘʥʠʶ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʧʦ ʭʦʟ. ʜʦʛʦʚʦʨʫ (ɼʦʛʦʚʦʨʘ ʩ ʄɻʉʋ ʭ/ʜ ʈ.701-16 ʦʪ 30.12.2016 // 

ɸʨʭ.ˉ6789/ʈ701-16) ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʅʇʕ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ (ʦʪ ī60 Áʉ) ʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠʤʝʥʝʥʠʝ ʥʝʩʰʠʪʦʛʦ 

ʧʝʥʦʧʦʣʠʵʪʠʣʝʥʘ (ʅʇʕ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ: 

ïʥʝʩʰʠʪʳʡ ʧʝʥʦʧʦʣʠʵʪʠʣʝʥ (ʅʇʕ) ʥʝ ʠʟʤʝʥʷʝʪ ʩʚʦʡʩʪʚ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʢʨʳʪʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ïʥʝʩʰʠʪʳʡ ʧʝʥʦʧʦʣʠʵʪʠʣʝʥ ʅʇʕ ʠʤʝʝʪ ʥʠʟʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ 

ʵʣʘʩʪʠʯʥʦʩʪʴ; 

ïʚʳʩʦʢʘʷ ʩʪʦʡʢʦʩʪʴ ʢ ʚʠʙʨʘʮʠʷʤ (ʦʪ ʨʘʙʦʪʘʶʱʝʛʦ ʤʦʪʦʨʘ, ʦʪ ʜʚʠʞʝʥʠʷ ʧʦ ʜʦʨʦʛʝ, ʦʪ 

ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ); 

ïʣʠʩʪʳ (ʨʫʣʦʥʳ) ʅʇʕ ʩʰʠʚʘʶʪ (ʩʚʘʨʠʚʘʶʪ) ʛʦʨʷʯʠʤ ʚʦʟʜʫʭʦʤ (ʬʝʥʦʤ) ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʟʦʣʷʮʠʦʥʥʦʡ ʦʙʦʣʦʯʢʠ ʙʝʟ ʦʪʢʨʳʪʳʭ ʩʪʳʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘ.   

ʅʝʜʦʩʪʘʪʢʦʤ ʅʇʕ, ʢʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʩʧʝʥʝʥʥʳʭ ʧʣʘʩʪʤʘʩʩ, ʷʚʣʷʝʪʩʷ 

ʩʛʦʨʘʝʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ [4ï5]. ʕʪʦʪ ʬʘʢʪʦʨ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʩʠʩʪʝʤʳ ʠʟʦʣʷʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢ ʞʝ ʧʨʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʤʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʟʥʘʢʦʤʳʝ ʥʘʤ ʩʠʩʪʝʤʳ ʠʟʦʣʷʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ð 

ʥʝʚʦʟʤʦʞʥʦ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ ʩʧʝʮʠʬʠʢʠ ʘʨʝʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ 

ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʊʝʧʣʦʠʟʦʣʷʮʠʷ ʞʠʣʦʛʦ ʤʦʜʫʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʷʥʚʘʨʝï

ʤʘʨʪʝ 2017 ʧʨʦʰʣʘ ʠʩʧʳʪʘʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʊʷʛʘʯʠ ʩ ʅʇʕ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ ʧʨʦʰʣʠ 

ʙʝʟ ʧʦʪʝʨʴ ʠ ʥʘʨʝʢʘʥʠʡ ʙʦʣʝʝ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʣʦʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʘ 

ʨʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʚ ʨʘʡʦʥʝ ʧ. ʊʠʢʩʠ ʠ ʦ. ʂʦʪʝʣʴʥʳʡ ʘʨʭʠʧʝʣʘʛʘ ʅʦʚʦʩʠʙʠʨʩʢʠʝ 

ʦʩʪʨʦʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʥʘʙʣʶʜʘʝʤ ʨʝʟʢʠʡ ʨʦʩʪ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʢʦʤʧʦʟʠʪʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʪʝʭʥʦʩʬʝʨʝ ʦʪʭʦʜʦʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʟʘʧʘʩʳ 

ʢʦʪʦʨʳʭ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ 9 ʤʣʥ. ʪʦʥʥ/ʛʦʜ. ʇʨʠ ʵʪʦʤ ʚ ʩʪʨʘʥʘʭ ɽʉ ʫʪʠʣʠʟʘʮʠʠ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ ʙʦʣʝʝ 10% ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʟʤʝʱʘʝʪʩʷ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠʣʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʩʞʠʛʘʥʠʝ. ɺ  ʈʦʩʩʠʠ 100% ʦʪʭʦʜʦʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ  ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʟʘʭʦʨʦʥʝʥʠʝ. ʉ ʫʯʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʨʘʟʣʦʞʝʥʠʷ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (ʧʦʨʷʜʢʘ 200 ʣʝʪ), ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʪʝʭʥʦʣʦʛʠʡ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

 

Abstract. Nowadays, we could see the worldwide sharp increase in the composite materials 

consumption, this leads to the significant accumulation of composite materials in the technosphere. 

The stock of composite materials annually increasing by 4 million tons. At the same time in the EU 
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