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ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʪʠʨʘʞʫʚʘʥʥʷ ʙʝʟ ʦʬʽʮʽʡʥʦʛʦ ʜʦʟʚʦʣʫ 

ɺʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʋʢʦʦʧʩʧʽʣʢʠ çʇʦʣʪʘʚʩʴʢʠʡ 
ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè ʟʘʙʦʨʦʥʝʥʦ. 

ʇʈʆɻʈɸʄʅʀʁ ʂʆʄɯʊɽʊ: 

ʆ. ʆ. ʅʝʩʪʫʣʷ, ʛʦʣʦʚʘ ʢʦʤʽʪʝʪʫ, ʜ. ʽ. ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ʇʋɽʊ; 

ɸ. ɸ. ʄʘʟʘʨʘʢʽ, ʜ. ʝ. ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʦʨʛʦʚʝʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʜʽʡʩʥʠʡ ʯʣʝʥ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʋʢʨʘʾʥʠ, ʟʘʩʣʫʞʝʥʠʡ ʜʽʷʯ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ; 
ʆ. ɺ. ʏʝʨʝʚʢʦ, ʜ. ʝ. ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ʏʝʨʢʘʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ; 
ʇ. ʆ. ʂʫʮʠʢ, ʢ. ʝ. ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ʃʴʚʽʚʩʴʢʦʛʦ ʪʦʨʛʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

ʉ. ʄ. ʃʻʙʻʜʻʚʘ, ʜ. ʝ. ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ɹʽʣʦʨʫʩʴʢʦʛʦ ʪʦʨʛʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠ-

ʪʝʪʫ ʩʧʦʞʠʚʯʦʾ ʢʦʦʧʝʨʘʮʽʾ (ʈʝʩʧʫʙʣʽʢʘ ɹʽʣʦʨʫʩʴ); 
ɽ. ɹ. ʉʠʜʠʢʦʚ, ʜ. ̔ . ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ɭʚʨʘʟʽʡʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʃ. ʄ. ɻʫʤʽʣʴʦʚʘ; 

ʃ. ɸ. ʐʘʚʛʘ, ʜ. ʝ. ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ʂʦʦʧʝʨʘʪʠʚʥʦ-ʪʦʨʛʦʚʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʄʦʣʜʦʚʠ 

(ʈʝʩʧʫʙʣʽʢʘ ʄʦʣʜʦʚʘ); 
ʍ. ʅ. ʌʘʢʻʨʦʚ, ʜ. ʝ. ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ʊʘʜʞʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʢʦʤʝʨʮʽʾ. 

ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʂʆʄɯʊɽʊ: 

ʆ. ɺ. ʄʘʥʞʫʨʘ, ʛʦʣʦʚʘ ʢʦʤʽʪʝʪʫ, ʜ. ʝ. ʥ., ʜʦʮʝʥʪ, ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʨʦʙʦʪʠ ʇʋɽʊ; 
ʊ. ɺ. ʉʘʭʥʦ, ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ, ʜ. ʭ. ʥ., ʩ. ʥ. ʩ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ, 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʇʋɽʊ; 

ɸ. ʆ. ʉʝʤʝʥʦʚ, ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ, ʢ. ʬ.-ʤ. ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ, 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʇʋɽʊ. 
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˗̩̝̉̃̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊  
̝̓̏̑̄̏̃̆̌̎̏-̨̘̆̋̏̎̏̍̎̉̊ ̨̔̎̃̆̑̒̉̓̆̓ 

ˤ̝̆̑̋́̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̔̎̃̆̑̒̉̓̆̓  
̨̨̍̆̎ ˎ̏̄̅́̎́ ˢ̝̗̝̍̆̌̎̉̋̏̄̏ 

˘̨̝̝̃̃̒̋̉̊ ̓̏̑̄̏̃̏-̨̘̆̋̏̎̏̍̎̉̊ ̨̔̎̃̆̑̒̉̓̆̓ 

ˎ̨̝̌̏̑̔̒̋̉̊ ̓̏̑̄̏̃̏-̨̘̆̋̏̎̏̍̎̉̊  
̨̔̎̃̆̑̒̉̓̆̓ ̘̩̒̐̏̇̉̃̏ ̨̗̩̋̏̏̐̆̑́  

˰̨̝̃̑́̈̊̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊  
̨̔̎̃̆̑̒̉̓̆̓ ̨̨̍̆̎ ˘Ȣ ˙Ȣ ː̨̝̔̍̌̏̃́  

˗̏̏̐̆̑́̓̉̃̎̏-̓̏̑̄̏̃̉̊ ̨̔̎̃̆̑̒̉̓̆̓ ˙̏̌̅̏̃̉  

˟̗̝́̅̇̉̋̉̊ ̅̆̑̇́̃̎̉̊ ̨̔̎̃̆̑̒̉̓̆̓ ̨̗̩̋̏̍̆̑ 
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ɻ. ʆ. ɹʽʨʪʘ, ʜ. ʩ.-ʛ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ, 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʇʋɽʊ; 
ɻ. ʄ. ʂʦʞʫʰʢʦ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʘʪʠʢʠ, 

ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè; 
ɺ. ʄ. ʉʦʨʦʢʽʥ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ ɯʥʩʪʠʪʫʪʫ ʬʽʟʠʢʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʽʤʝʥʽ ɺ. ɭ. ʃʘʰʢʘʨʴʦʚʘ 

ʅɸʅ ʋʢʨʘʾʥʠ (ʅɸʅʋ), ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʅʋ;  
ʆ. ʆ. ɯʱʝʥʢʦ, ʜ. ʭ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ɯʥʩʪʠʪʫʪʫ 

ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ʅɸʅʋ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʅʋ;  
ʉ. ʗ. ʂʫʯʤʽʡ, ʜ. ʭ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʬʦʪʦʭʽʤʽʾ 

ɯʥʩʪʠʪʫʪʫ ʬʽʟʠʯʥʦʾ ʭʽʤʽʾ ʽʤʝʥʽ ʃ. ɺ. ʇʠʩʘʨʞʝʚʩʴʢʦʛʦ ʅɸʅʋ, ʯʣʝʥ-
ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʅʋ;  
ʅ. ʅ. ɹʘʨʘʰʢʦʚ, ʜ. ʭ. ʥ., ʧʨʦʬʝʩʦʨ, ʜʠʨʝʢʪʦʨ ʽʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ 

MICRO-TRACERS Inc. ʉʘʥ-ʌʨʘʥʮʠʩʢʦ (ʉʐɸ);  
ʅ. ɺ. ʄʝʨʝʞʢʦ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʦʚʘʨʦʟʥʘʚ-

ʩʪʚʘ ʪʘ ʝʢʩʧʝʨʪʠʟʠ ʥʝʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴ-
ʥʦʛʦ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘʢʘʜʝʤʽʢ ʋʢʨʘʾʥʩʴʢʦʾ 
ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ;  
ɹ. ʇ. ʄʽʥʘʻʚ, ʜ. ʭ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʭʽʤʽʾ ʪʘ ʥʘʥʦ-

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʏʝʨʢʘʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 
ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ, ʟʘʩʣʫʞʝʥʠʡ ʜʽʷʯ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ;  
ɻ. ɯ. ɼʦʚʙʝʰʢʦ, ʜ. ʬ.-ʤ. ʥ., ʧʨʦʬʝʩʦʨ, ʢʝʨʽʚʥʠʢ ʚʽʜʜʽʣʫ ʙʽʦʣʦʛʽʯʥʠʭ 
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SPECTRAL PROPERTIES OF THOBARBITURIC ACID 
DERIVATIVES WITH AIE-EFFECT 

Development of efficient luminescent materials is a topic of great 

current interest. Whereas light emissions of luminophors are 

normally investigated in the solution state, they are practically used 

as materials commonly in the solid state. In the solid state, the 

molecules are located in the immediate vicinity and thus experience 

strong ˊ-ˊ stacking interactions, which promote the formation of 

aggregates with ordered or random structures. The excited states of 

the aggregates often decay via nonradiative pathways. This pheno-

menon is called the aggregation-caused quenching (ACQ) of light 

emission in the condensed phase. Its mechanism includes the strong 

intermolecular ́ -  ́ stacking interaction between aromatic rings that 

are the fragments of almost all þuorophoreôs molecules [1].  

To mitigate the ACQ effect, various chemical, physical, and 

engineering approaches and processes have been developed but the 

attempts have met with only limited success. It will be nice, if a 

system can be developed, in which light emission is enhanced, rather 

than quenched, by aggregation because no additional effect will need 

to be placed to artificially interrupt the very natural process of 

luminophore aggregation. 

mailto:nbarashk@hotmail.com
mailto:sakhno2001@gmail.com
mailto:2irinakorotkova10@gmail.com
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In 2001 by Tang and co-authors described a novel phenomenon 

of ñaggregation-induced-emissionò (AIE): a series of organic and 

organometallic molecules such as siloles and tetraphenylethylenes 

are found nonluminescent in the solution state but highly emissive as 

nanoparticle suspensions in poor solvents or as thin films in the solid 

state [2]. In 2002 Park et al reported aggregation-induced enhanced 

emission (AIEE) in similar materials [3]. Since then, AIE and AIEE 

have attracted considerable attention for fundamental research and 

potential applications in such fields as organic light-emitting devices, 

biochemical probes and chemosensors. Several mechanisms have 

been proposed to explain the AIE and AIEE effect: restriction of 

intramolecular rotations, restriction of intramolecular vibrations and 

restriction of intramolecular motions [4]. The realization of the all 

presented mechanisms mainly comes down to the restriction of 

mobility molecules through environmental influences (solvent nature 

changes, change, viscosity and temperature), and as a result, the 

blocking of non-radiative channels take place [5]. Based on our 

recent studies, we suggested that the change in fluorescence intensity 

associated with the aggregation of molecules caused by a change in 

temperature and viscosity of the medium is determined by the 

relative position of the energy levels of the lowest electronic excited 

states [6]. 

Utilizing the AIE characteristics, potential applications of the AIE 

luminogens as chemical sensors, biological probes, smart 

nanomaterials, and solid-state emitters have been explored [5]. 

Among them the barbituric acidôs derivatives demonstrate the AIE-

properties in solvent mixtures and can be employed in many 

applications [7, 8]. 

So, the fluorescence quantum yield (ű) of  

5-(N-carbazolstyryl)-barbituric acid in THF is 

0.054 and in THF/ ʅ2ʆ mixture increased to 

0.114 due to aggregates formation. 

The fluorescence intensity of 5-(4-diphe-

nylaminostenes)-barbituric acid enhanced  

41-fold (ű: 0.018 in THF to 0.74 in THF/ʅ2ʆ 

mixture. 
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These data demonstrate 5-(N-carbazolstyryl)-barbituric acid and 

5-(4-diphenylaminostenes)-barbituric acid are AIE-active molecules 

[5]. 

In present study we investigated the absorbance and fluorescence 

properties of two derivatives of thiobarbituric acid, namely 5-(4-

dimethylaminobenzilydene)thiobarbituric acid (1) and 5-(4-

methoxybenzilydene)thiobarbituric acid (2) related to their ability to 

display the AIE behavior. 

 

UV-VIS absorption spectra were measured on an Agilent Cary 60 

spectrophotometer. Photoluminescence spectra are recorded on 

Perkin Elmer LS 55 Fluorescent spectrometer. 

The optical properties of compounds (1) and (2) have been 

investigated in organic solvents (DMSO and CH3CN), as well as in 

mixtures DMSO/water and CH3CN/water. Obtained results confirm 

the presence of emissive aggregates in poor solvents showing a 

phenomenon of aggregation-induced emission. 

The particle size of nano-aggregates has been evaluated by using 

the Nanoparticle Tracking Analysis (NTA) method. NTA is a relati-

vely newly developed method for the direct and real-time visualiza-

tion and analysis of nanoparticles in liquids [9]. Based on a laser-

illuminated microscopic technique, Brownian motion of nano-

particles is analyzed in real-time by a CCD camera, each particle 

being simultaneously but separately visualized and tracked by a 

dedicated particle tracking image analysis program. 

It was founded that the contribution of particles with the mean 

sizes below 90 nm were 33.5 % and 34.2 % for nanoparticles of 

compound 1 (DMSO:water (1:1) mixture) and nanoparticles of 

compound 2 (CH3CN:water (1:1) mixture), respectively. 
References: 1. Birks J. B. Photophysics of Aromatic Molecules, Wiley-

Interscience, London, 1975. ï 210 p. 2. Luo J., Xie Z., Lam J. W., Cheng L., 
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ï 2001. ï 18. ï P. 1740ï1741. 3. An B. K., Kwon S. K., Jung S. D., Park S. Y. 
Enhanced emission and its switching in þuorescent organic nanoparticles // J Am 
Chem Soc. ï 2002. ï 124(48). ï P. 14410ï14415. 4. Mei J., Leung N. L., Kwok R. T., 

Lam J. W., Tang B. Z. Aggregation-Induced Emission: Together we shine, united we 
soar! // Chem rev. ï 2015. ï 115(21). ï P. 11718ï11940. 5. Granchak V. M., 
Sakhno T. V., Korotkova I. V., Sakhno Yu. E., Kuchmy S. Ya. Aggregation-Induced 
Emission In Organic Nanoparticles: Properties And Applications: A Review // 

Theoretical and Experimental Chemistry. ï 2018. ï V. 54. ï N. 3. ï ʈ.147ï177. 
6. ɻʨʘʥʯʘʢ ɺ. ʄ., ʉʘʭʥʦ ʊ. ɺ., ʂʦʨʦʪʢʦʚʘ ʀ. ɺ., ʉʘʭʥʦ ʖ. ʕ., ʂʫʯʤʠʡ ʉ. ʗ. 
ʋʩʠʣʝʥʠʝ ʘʛʨʝʛʘʮʠʦʥʥʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʵʤʠʩʩʠʠ: ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
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ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʇʦʣʪʘʚʘ, 14ï15 ʙʝʨʝʟʥʷ 2018 ʨʦʢʫ). ï ʇʦʣʪʘʚʘ : ʇʋɽʊ, 2018. ï 
C. 25ï28. 7. Barashkov N. N., Sakhno Yu. E., Granchak V. M. et al. // Intern. conf. 
çModern physical chemistry for advanced materialsè, Kharkiv, Ukraine, June  

26ï30, 2007. http://www.certh.gr/dat/F5BD8DC3/file.pdf. 8. Liu Y., Tang Y., 
Barashkov N. N. et al. Fluorescent Chemosensor for Detection and Quantitation of 
Carbon Dioxide Gas // J. Amer. Chem. Soc. - 2010. ï 132. ï  ̄40. ï P. 13951ï
13953. 9. Malloy A., Carr R. Nanoparticle Tracking Analysis, Part. Sys. Charact. ï 

2006. ï V. 23. ï P. 1ï8. 
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CHLORINE-FREE DISINFECTION OF WATER 
CONTAMINATED WITH E. COLI: COMPARING 

EFFICACY OF UV-TREATMENT WITH COMBINATION  
OF ELECTROLYSIS, ULTRASONIC AND  

PHOTOCHEMICAL TREATMENT 

Sewage water contains numerous microorganisms. There are 

various methods to reduce the number of infections components to 

an acceptable level for drainage to any water pools [1]. Earlier, the 

chlorination method was traditionally used; in recent years, ozone 

treatment, UV-irradiation, and various electrochemical processes are 
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applied. Selection of the disinfection method significantly depends 

upon the cost of required energy, especially in the cases, where large 

quantities of water should be treated. Various electrical processes 

that have been proposed for disinfection and sterilization of contami-

nated waters and food have included ohmic heating via the passage 

of current at moderate voltage, high-voltage pulsing that disrupts and 

otherwise destroys bacteria, and electrolytic processes that produce 

oxidants at low voltage.  

It is known that the mechanism of electrolytic disinfection 

depends on many parameters, including the nature of the electrolyte 

[2, 3]. The mechanism of electrochemical (EC) wastewater disin-

fection has been discussed by Li et al. [4] who investigated the 

behavior of E.coli in solutions of NaCl, NaNO3 and Na2SO4. In 

comparison to direct chlorination, the EC process displayed a much 

stronger disinfecting capability than that of electrochlorination 

assumed for EC disinfection [5, 6]. Study of the E.coli bacteria of 

wastewater treated by different means of disinfection suggested that 

the cells were likely killed during the EC treatment by chemical 

products like hydroxyl radicals with oxidizing and germicidal powers 

similar to that of ozone and much stronger that of chlorine. 

The article presents the results of a study of water disinfection by 

ultraviolet radiation in combination with other physicochemical 

methods [7, 8]. The combined use of various methods of decontami-

nation is advisable in cases where one of the methods does not 

possess the necessary properties. When assessing the effect of the 

combined effects of chlorine and UV disinfection, no improvement 

in disinfection is shown. Also, the photolysis of chlorine compounds 

is not accompanied by the formation of undesirable by-products [9, 

10]. The combined use of ultrasound and UV treatment is charac-

terized by high energy consumption, which makes this method not 

competitive for industrial use. The use of high-frequency currents 

entails higher costs than the traditional method, and therefore this 

method is not practical for widespread use. The use of water 

ozonation provides a primary barrier against microbial contamination 

and reduces the amount of reagent, which allows the use of the 

decomposition method of complex organic compounds. Combined 
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methods of ultraviolet radiation and other physical and chemical 

methods (ultrasound, chlorination, microwaves) can solve complex 

and specific problems on a laboratory scale. UV ozonation can be 

used for industrial purposes [11, 12]. The effectiveness of each of the 

studied methods is based on the results of bacteriological analysis 

and the characteristics of the object. The proposed UV-combined 

methods of bactericidal disinfection can be used to disinfect not only 

drinking water and wastewater, but also for various objects of 

agriculture, food and medical industries [13, 14]. 

Previously [15] we were able to find the experimental conditions 

where the DI water, highly contaminated with E. coli and containing 

sodium sulfate as an electrolyte was treated with an alternating 

current in a circulating system with use of electrochemical cell with 

10 electrodes made of stainless steel. We provided the experimental 

proof of formation of hydrogen peroxide which in turn participates in 

Fenton reaction in the presence of cations such as Fe (II) that leads to 

generation of hydroxyl radicals. The influence of additional water 

treatment with ultrasound (20 kHz) applied during electrolysis was 

evaluated and it was shown that ultrasonic application increased the 

rate of hydroxyl radical formation and the rate of killing bacteria 

[16]. 

In this study the effect of ultrasonic treatment performed during 

electrolysis was combined with simultaneous generation of singlet 

oxygen during irradiation of polymer-based active photolayers 

containing insoluble in water form of fluorescent dyes. We have 

found the experimental conditions that provide the most effective 

combinations of singlet oxygen generation and generation of 

hydroxyl radicals through chlorine-free electrolytic processes and 

through ultrasonic treatment, superior to each applied individually.  

The following conclusions can be made  

1. The sanitizing effect of singlet oxygen generated by irradiation 

of photolayer containing fluorescent dye is relatively low and the 

disinfection time td is longer than 1.5 hrs. 

2. The combination of photo-and electrochemical treatment 

allow to decrease the time of complete disinfection in 2.1-2.2 times 

compared to photochemical treatment itself. 
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3. Most efficient method for eradication of bacteria includes the 

combination of electrolysis, photochemical generation of singlet 

oxygen and ultrasonic treatment. 
References: 1. Li, Y., Kim J., Slavik M. F., Griffis C. L., Walker J. T., and 

Wang H. (1994) Salmonella Typhimurium attached to chicken skin reduced using 
electrical stimulation and inorganic salts. Journal of Food Science. Vol. 59:1, 
pp. 23ï25, 29. 2. Slavik M. F., Kim J. W. , Li Y, Walker J. T, Wang H. Morpho-

logical Changes of Salmonella typhimurium Caused by Electrical Stimulation in 
Various Salt Solutions. J Food Prot. 1995 Apr;58(4):375ï380. doi: 10.4315/0362-
028X-58.4.375. 3. Li Y., Walker J. T., Slavik M. F. , Wang H. Electrical treatment of 
poultry chiller water to destroy Campylobacter jejuni. J Food Prot 58:1330ï1334, 

1995. 4. Li X. Y., Diao H. F., Fan F. X. J., Gu J. D., Ding F., & Tong, A. S. F. 
(2004). Electrochemical Wastewater Disinfection: Identification of Its Principal 
Germicidal Actions. Journal of Environmental Engineering, 130(10), 1217ï1221. 
doi:10.1061/(asce)0733-9372(2004)130:10(1217). 5. T. Grahl & H. Mªrkl Killing 

of microorganisms by pulsed electric fields Applied Microbiology and Biotechno-
logy volume 45, pages148ï157(1996) 6.Patermarakis G., Fountoukidis E. Disinfec-
tion of water by electrochemical treatment  Water Res., 1990, v. 24(12), 1491ï1496. 
7. ɸ. ɸ. Semenov, G. ʄ. Kozhushko, T. V. Sakhno. Combined methods of water 
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ʯʝʩʢʠʡ ʘʫʜʠʪ ʠ ʨʝʟʝʨʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ï 2016. ï T. 3, ̄  3(29). ï ʉ. 67ï71. ï 
DOI: 10.15587/2312-8372.2016.71486. 8. ɸ. ɸ. Semenov, G. ʄ. Kozhushko, 
T. V. Sakhno Device for germicidal disinfection of drinking water XXII International 

School-Seminar of Galyna Puchkovska ñSpectroscopy of Molecules and Crystalsò 
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action of UV-light and ozone. ʈ. 57 ENVR 394. 258-ACS National Meeting in San 

Diego, August 25ï29, 2019, San Diego, CA. 10. A. ɸ. Semenov, T. V. Sakhno. A 
germicidal ultraviolet disinfection of drinking water IV International conference 
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cations. ï P. 4. P210. 12. A. Semenov, T. Sakhno, N. Barashkov. Ultraviolet 

disinfection of activated carbon and its use for microbiological decontamination. 
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ʌʠʟʠʢʘ. ï ʉ. 77ï80. 14. A. Semenov, T. Sakhno, N. Barashkov, 429 ï Ultraviolet 
disinfection of drinking water: Role of the cameraôs geometry and degree of mixing 
water during irradiation in laminar flow // 251st American Chemical Society 



É É x|n{É 13 

National Meeting & Exposition San Diego, CaliforniaUnited States Dates: March 

13ï17, 2016. 15. Barashkov N. N., Eiseinberg D., Eisenberg S., Shegebaeva G. Sh., 
Irgibaeva I. S. and Barashkova I. I. Electrochemical ChlorineFree AC Disinfection 
of Water Contaminated with Salmonella Typhimurium Bacteria // Russian Journal 
of Electrochemistry, 2010, Vol. 46, ̄  3, pp. 306ï311. 16. Influence of ultrasonic 

treatment on hydroxyl radicals formation during chloride-free electrolysis of water 
contaminated with E.coli. N. Barashkov, I. Irgibayeva, A. Mantel, T. Sakhno, 
A. Aldongarov. ï ʈ. 58 ENVR 397. 258-ACS National Meeting in San Diego, August 
25ï29, 2019, San Diego, CA. 

B. F. ʄinaev, bfmin43@ukr.net 
Theoretical chemistry and biology department, the Royal Institute of 

Technology, Roslagstullsbaken 15, Stockholm, Sweden 

THE WEAK SPIN-ORBIT COUPLING INSIDE 3

gʇ  OPEN 

SHELL OF THE -

2O  ION AND IS THE MAIN DRIVING 

FORCE OF AEROBIC EVOLUTION 

Molecular oxygen is a unique oxidizing agent since it possesses a 

triplet ground state with two non-paired electrons in the half-

occupied 
gp  open shell [1]. Oxygen can easily get one more electron 

to one of the half-occupied ˊgïMO (Fig. 1) and become the reactive 

superoxide anion O ,-  which is the main subject of the present work. 

 

Figure 1 ï Scheme of molecular orbitals (MO)  

for diatomics and O2 as an example 
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From the thermodynamics point of view the high reduction 

potential of O2 makes it to be an excellent oxidizing agent [2, 3]. But 

the great oxidizing power of dioxygen is hindered by the spin 

selection rule; two non-paired electrons of O2 molecule do not permit 

dioxygen to react with organic species which all possess the even 

number of electrons with all spin paired. Thus, they possess the 

singlet ground state as well as the products of oxidation reactions do. 

The total spin is obviously changed during such reactions and these 

processes are strictly forbidden in quantum chemistry. Only magne-

tic forces can induce the spin flip, but these forces are generally too 

week in organic chemistry of light elements and typically are 

neglected in non-relativistic Schrodinger equation [1]. Combustion is 

a spin-allowed process since it is induced by creation of initial 

radicals (of the ROOÅ, ORÅ-type) with non-paired spin and repre-

sents the radical-chain reaction. Combustion of sugar in the open air 

is equivalent in energetic and material balance to the oxidation 

process in living matter (main products CO2+H2O). We can initiate 

combustion by match sparking, but who can do the similar ignition 

inside the cell? How can enzymes initiate O2 reaction with organic 

substrates? This question has not been solved so far in biochemistry 

and we can answer it in this talk.    

The steady rise of O2 gas in the Earthôs atmosphere had started 

about 2.4 billion years ago as a result of photosynthesis created in 

plants and cyanobacteria. This rise led to atmospheric oxygen 

accumulation up to 10ï15 % of the atmosphere mass and resulted in 

the so-called great oxygen revolution (or great oxygenation event) 

which shook the world dramatically and destroyed anaerobic life 

existed before the event. Primordial bacteria and other former 

anaerobic organisms in order to survive had evolved a strategy to 

cope and get along with abundant molecular oxygen in the Earth 

atmosphere; they finally transformed into aerobic forms of life. 

Simple glycolysis was substituted with substrates oxidation by O2 

with a big gain in exothermic energy (since OïH bond is more strong 

than CïH). This new energy balance led to acceleration of biological 

evolution providing the modern versatility of all kingdoms of aerobic 

life.  
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These palleontology reminiscences lead us to look carefully on 

the O2 molecule and its particular physical properties (Fig. 1). The 

triplet ground state of dioxygen really prevents spontaneous combus-

tion of all organic staff into puff of smoke. We know that efficient 

redox catalyst can, in principle, overcome this kinetic barrier and 

luck of reactivity. But the uncontrolled reduction of dioxygen often 

generates some toxic products, reactive oxygen species (ROS), such 

as O2
ïÅ, H2O2, HOOÅ, OHÅ and other radicals that react nonspeci-

fically with many cellular compounds [4]. Thus, a tight control of the 

reactions involving dioxygen must be enforced by special spin-

catalysis implemented by oxygen-utilizing enzymes. These 

biocatalysts can also accelerate reactions with O2 at the active site 

and control the fate of the formed activated oxygen intermediates in 

such a way that only the specific target molecule is oxidized and 

formation of unwanted ROS is prevented [2, 4ï6]. A large variety of 

enzyme types that utilize dioxygen as substrate have been identified 

in recent decades. Many of them rely on a metal-containing cofactor 

for catalysis where spin forbidden character of dioxygen reactons is 

overcome by exchange interaction between O2 half-occupied 
gp  

open shell and 3d-electrons in the ligand field open shell [1]. Flavin 

organic cofactor of the FAD types often assists to activate dioxygen 

by electron transfer and the intermediate superoxide O- production 

in numerous oxidases and oxygenases [1ï3]. A large spin-orbit 

coupling (SOC) inside the gp  open shell of superoxide ion provides 

effective triplet ­ singlet nonadiabatic transition in such enzymes. 

The recent discovery of a number of oxidasing enzymes which can 

activate O2 without assistance of any cofactor provided a burst in 

modern enzymology [2]. The same universal SOC mechanism pro-

posed 20 years ago [1] can explain this puzzle quite naturally [3], but 

biochemists community does not pay attention to the spin-catalysis 

theory based on SOC analysis in superoxide [1, 3].  

In the present work we have shown that the similar SOC mecha-

nism is responsible for reactive oxygen species generation inside the 

mitohondria enzymes. The same large spin-orbit coupling inside the 
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gp  open shell of the O-Å ion-radical governs many regulation and 

signaling functions of ROS through the H2O2 and HOOÅ control; 

with the Fenton reaction with dissolved Fe(II) ion it also controls the 

OHÅ production. 

Thus, the relatively weak spin-orbit coupling inside the 
gp  open 

shell of the O- ion provides many important processes connected 

with cell respiration and is the main driving force of all aerobic 

evolution responsible for life on the Earth. 
References: 1. B. F. Minaev. Rus. Chem. Rev., 2007, 76, 989ï1010. 2. E. Ro-

mero, J. R. G·mez Castellanos, G. Gadda, M. W. Fraaije and A. Mattevi. Chem. 
Rev., 2018, 118, 1742ï1769. 3. B. F. Minaev. Chem. Phys., 2019, 521, 61ï68. 
4. C. Ortega-Villasante et al. Free Radical Biology and Medicine, 2018, 122, 202ï

220. 5. A. Blazquez-Castro. Redox Biology, 2017, 13, 39ï59. 6. V. E. Ivanov, 
A. M. Usacheva, A. V. Chernikov. J. Photochemistry & Photobiology, B: Biology, 
2017, 176, 36ï43.  

ʃ. ɺ. ɸʥʜʨʽʻʚʩʴʢʘ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, l.andriievska@knute.edu.ua; 
ʃ. ɸ. ʂʦʧʪʶʭ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ; 

ʊ. ɻ. ɻʣʫʰʢʦʚʘ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʇʋʏɽʅʆɻʆ ʇɽʈʃɯʊʋ  
ɿ ʄɽʊʆʖ ʇɯɼɺʀʑɽʅʅʗ ʅɽʇʈʆɿʆʈʆʉʊɯ  
ʇɸʇɽʈʋ ɼʃʗ ɼʈʋʂʋ ʊɸ ʇʀʉɸʅʅʗ 

ʇʘʧʽʨ ʜʣʷ ʧʠʩʘʥʥʷ ʪʘ ʜʨʫʢʫ ʧʦʚʠʥʝʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʥʝʦʙ-

ʭʽʜʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʜʨʫʢʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘ-

ʢʠʤ ʚʠʤʦʛʘʤ: ʙʫʪʠ ʭʽʤʽʯʥʦ ʽʥʝʨʪʥʠʤ, ʩʚʽʪʣʦʥʝʧʨʦʥʠʢʥʠʤ, ʤʘʪʠ 

ʥʝʦʙʭʽʜʥʫ ʤʘʩʫ ʧʣʦʱʝʶ 1 ʤ2, ʱʽʣʴʥʽʩʪʴ, ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ ʽ 

ʙʽʣʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʘʜʦʚʽʣʴʥʦ ʩʧʨʠʡʤʘʪʠ ʬʘʨʙʫ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚ-

ʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʝʧʨʦʟʦʨʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ 

ʜʨʫʢʫ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʘ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʽ 

ʙʽʣʦʩʪʽ, ʥʘʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʦʟʠʮʽʶ ʩʫʣʴʬʘʪʥʦʾ ʙʽʣʝʥʦʾ 

ʮʝʣʶʣʦʟʠ ʟ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚʠʥʠ (ʉʌɸʍɼ) ʽ ʩʫʣʴʬʘʪʥʦʾ ʙʽʣʝ-

ʥʦʾ ʮʝʣʶʣʦʟʠ ʟ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚʠʥʠ (ʉʌɸʃɼ). ʎʝʣʶʣʦʟʘ ʟ 
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ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚʠʥʠ ʙʫʣʘ ʨʦʟʤʝʣʝʥʘ ʜʦ ʩʪʫʧʝʥʷ ʧʦʤʝʣʫ  

42ï44Áʐʈ, ʘ ʮʝʣʶʣʦʟʘ ʟ ʣʠʩʪʷʥʦʾ ʜʝʨʝʚʠʥʠ ï ʜʦ 24ï26Áʐʈ. 

ʆʪʨʠʤʘʥʽ ʬʨʘʢʮʽʾ ʚʦʣʦʢʦʥ ʮʝʣʶʣʦʟʠ ʟʤʽʰʫʚʘʣʠ ʧʝʨʝʜ ʬʦʨʤʫ-

ʚʘʥʥʷʤ (ʚʠʣʠʚʘʥʥʷʤ) ʧʘʧʝʨʫ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʘʩ. %: ʮʝʣʶ-

ʣʦʟʘ ʟ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ï 85ï90, ʮʝʣʶʣʦʟʘ ʟ ʣʠʩʪʷʥʦʾ ʜʝʨʝʚʠʥʠ - 

15ï10.  

ɺʠʙʽʨ ʚʦʣʦʢʥʠʩʪʦʾ ʢʦʤʧʦʟʠʮʽʾ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʪʘʢʠʤʠ ʬʘʢ-

ʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ ʟ ʭʚʦʡʥʦʾ ʽ ʣʠʩʪʷʥʦʾ ʜʝʨʝ-

ʚʠʥʠ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʪʦʚʱʠʥʦʶ, ʰʠʨʠʥʦʶ ʪʘ ʜʦʚ-

ʞʠʥʦʶ. ɺʦʣʦʢʥʘ ʮʝʣʶʣʦʟʠ ʟ ʭʚʦʡʥʦʾ ʜʝʨʝʚʠʥʠ ʤʘʶʪʴ ʟʥʘʯʥʦ 

ʤʝʥʰʫ ʪʦʚʱʠʥʫ ʽ ʙʽʣʴʰʫ ʜʦʚʞʠʥʫ, ʣʝʛʰʝ ʬʽʙʨʠʣʶʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʨʦʟʤʝʣʶʚʘʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʛʥʫʯʢʽʩʪʶ, 

ʩʧʨʠʷʶʯʠ ʙʽʣʴʰ ʪʽʩʥʦʤʫ ʢʦʥʪʘʢʪʫ ʾʭ ʤʽʞ ʩʦʙʦʶ ʪʘ ʫʪʚʦʨʝʥʥʶ 

ʤʽʞʚʦʣʦʢʦʥʥʠʭ ʚʦʜʥʝʚʠʭ ʟʘʚôʷʟʢʽʚ ʫ ʩʬʦʨʤʦʚʘʥʦʤʫ ʧʘʧʝʨʽ, ʷʢʽ ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʤʫ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ. 

ɺʦʣʦʢʥʘ ʮʝʣʶʣʦʟʠ ʽʟ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚʠʥʠ ʤʘʶʪʴ ʟʥʘʯʥʦ 

ʤʝʥʰʽ ʜʦʚʞʠʥʠ ʘʣʝ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʰʠʨʠʥʫ ʪʘ ʪʦʚʱʠʥʫ. ʇʨʦʚʝ-

ʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʟ ʣʠʩʪʷʥʦʾ 

ʮʝʣʶʣʦʟʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʥʝʧʨʦʟʦʨʦʩʪʽ, ʥʽʞ ʟ ʭʚʦʡʥʦʾ ʮʝʣʶʣʦʟʠ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʨʫʢʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʧʝʨʫ ʜʦ ʚʦʣʦʢ-

ʥʠʩʪʦʾ ʢʦʤʧʦʟʠʮʽʾ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʚʚʦʜʷʪʴ ʤʽʥʝʨʘʣʴʥʽ ʥʘʧʦʚʥʶ-

ʚʘʯʽ ï ʢʘʦʣʽʥ, ʜʚʦʦʢʠʩ ʪʠʪʘʥʫ, ʢʨʝʡʜʫ ʪʘ ʽʥʰʽ. ɺʚʝʜʝʥʥʷ ʥʘʧʦʚ-

ʥʶʚʘʯʘ ʧʽʜʚʠʱʫʻ ʚʙʠʨʥʫ ʟʜʘʪʥʽʩʪʴ, ʥʝʧʨʦʟʦʨʽʩʪʴ ʽ ʙʽʣʽʩʪʴ 

ʧʘʧʝʨʫ, ʩʪʚʦʨʶʶʯʠ ʚʽʜʧʦʚʽʜʥʫ ʧʦʨʠʩʪʽʩʪʴ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʨʽʚʥʷ ʥʝʧʨʦʟʦʨʦʩʪʽ ʽ ʙʽʣʦʩʪʽ ʧʘʧʝʨʫ ʚʠʤʘʛʘʻ ʚʚʝʜʝʥʥʷ ʥʘʧʦʚʥʶ-

ʚʘʯʘ ʚ ʢʽʣʴʢʦʩʪʽ 10ï14 % ʽ ʙʽʣʴʰʝ ʚʽʜ ʤʘʩʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ 

ʚʦʣʦʢʥʘ [1]. 

ʈʦʟʤʽʱʫʶʯʠʩʴ ʤʽʞ ʨʦʟʤʝʣʝʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʮʝʣʶʣʦʟʠ, 

ʯʘʩʪʢʠ ʥʘʧʦʚʥʶʚʘʯʘ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʾʭ ʟʙʣʠʞʝʥʥʶ, ʨʦʟôʻʜʥʫʶ-

ʯʠ ʾʭ ʽ ʪʠʤ ʩʘʤʠʤ ʟʥʠʞʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ, ʷʢ ʨʝ-

ʟʫʣʴʪʘʪ ʟʙʽʣʴʰʫʶʯʠ ʧʦʨʠʩʪʽʩʪʴ ʽ ʦʜʥʦʯʘʩʥʦ ʟʥʠʞʫʶʯʠ ʤʝʭʘʥʽʯ-

ʥʫ ʤʽʮʥʽʩʪʴ ʧʘʧʝʨʫ . 
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ʆʩʦʙʣʠʚʦ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʧʘʧʝʨʫ ʜʣʷ ʚʠʛʦʪʦʚ-

ʣʝʥʥʷ ʜʠʪʷʯʦʾ ʧʨʦʜʫʢʮʽʾ ï ʟʦʰʠʪʽʚ, ʧʽʜʨʫʯʥʠʢʽʚ, ʘʣʴʙʦʤʽʚ ʜʣʷ 

ʤʘʣʶʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʟ ɻʽʛʽʻʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ 

ʜʽʪʝʡ [2], ʧʘʧʽʨ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʥʠʞʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʚʠʥʝʥ 

ʤʘʪʠ ʤʘʪʦʚʫ ʧʦʚʝʨʭʥʶ, ʥʝʧʨʦʟʦʨʽʩʪʴ ʥʝ ʤʝʥʰʝ 90 %, ʘ ʙʽʣʽʩʪʴ 

ʧʘʧʝʨʫ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 70ï88 %, ʦʩʢʽʣʴʢʠ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʯʠʥʠʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʠ ʟʦʨʫ 

ʜʠʪʠʥʠ ʽ ʟʘʛʘʣʦʤ ʟʜʦʨʦʚôʷ.  

ɺ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʧʘʧʝʨʫ ʥʘʤʠ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʫʯʝʥʠʡ ʧʝʨʣʽʪ ʟ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʬʨʘʢʮʽʡ  

2ï3 ʤʢʤ 90ï92 % ʽ ʙʽʣʽʩʪʶ (ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʙʠʪʪʷ) 78 %. ʇʨʠ 

ʮʴʦʤʫ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʧʘʧʝʨʽ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ  

4ï5 % ʚʽʜ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʦʣʦʢʥʘ. 

ʉʧʫʯʝʥʠʡ ʧʝʨʣʽʪ ï ʮʝ ʧʦʜʨʽʙʥʝʥʘ ʚʫʣʢʘʥʽʯʥʘ ʧʦʨʦʜʘ, ʱʦ ʟʘ 

ʥʘʛʨʽʚʘʥʥʷ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 1 000ï

1 200 Áʉ ʪʘ ʘʝʨʦʜʠʥʘʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʛʘʟʘʤʠ ʫ ʟʘʚʠʩʣʦʤʫ ʩʪʘʥʽ 

ʩʧʫʯʫʻʪʴʩʷ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʦʙôʻʤʽ ʚ 10ï20 ʨʘʟʽʚ. ɿʘ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʤʝʣʶʚʘʥʥʷ ʦʪʨʠʤʫʶʪʴ ʬʨʘʢʮʽʾ ʟ ʥʝʦʙʭʽʜʥʠʤ ʨʦʟʤʽʨʦʤ ʯʘʩ-

ʪʦʢ. ʊʘʢʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʥʘʧʦʚʥʶʚʘʯ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ 

ʨʦʟʛʦʨʥʫʪʦʶ ʘʢʪʠʚʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʘ ʪʦʤʫ ʚʦʣʦʜʽʻ ʚʠʩʦʢʠʤ ʩʪʫ-

ʧʝʥʝʤ ʦʩʘʜʞʝʥʥʷ ʪʘ ʟʚôʷʟʫʚʘʥʥʷ ʟ ʮʝʣʶʣʦʟʥʠʤ ʚʦʣʦʢʥʦʤ ʟʘ 

ʽʥʰʠʭ ʧʦʩʪʽʡʥʠʭ ʫʤʦʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʧʘʧʝ-

ʨʦʚʦʾ ʤʘʩʠ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ.  

ʇʦʢʘʟʥʠʢ ʙʽʣʦʩʪʽ ʧʝʨʣʽʪʫ 78 % ʻ ʥʝ ʚʠʩʦʢʠʤ. ʆʜʥʘʢ, ʚʽʜʧʦ-

ʚʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ [2] ʜʦ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʮʝʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʙʽʣʦʩʪʽ ʩʧʫʯʝʥʦʛʦ 

ʧʝʨʣʽʪʫ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʘʧʝʨʫ ʟʘ ʧʨʠʟʥʘ-

ʯʝʥʥʷʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʪʘʢʽ ʚʘʞʣʠʚʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʘʧʝʨʫ ʷʢ ʥʝʧʨʦʟʦʨʽʩʪʴ ʽ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ, 

ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʥʠʞʝʥʦʛʦ ʚ ʥʴʦʤʫ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʨʦʟʤʽʨʽʚ ʯʘʩʪ-

ʢʠ ʧʝʨʣʽʪʫ ʚ ʧʘʧʝʨʦʚʽʡ ʤʘʩʽ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʧʦʢʘʟʥʠʢʠ ʥʝʧʨʦʟʦʨʦʩʪʽ, ʙʽʣʦʩʪʽ, ʤʝʭʘʥʽʯʥʦʾ 

ʤʽʮʥʦʩʪʽ ʪʘ ʦʜʥʦʨʽʜʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟ ʥʝʾ ʧʘʧʝʨʫ. 
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ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʚʧʣʠʚʘʻ ʥʝ 

ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʘʣʝ ʽ ʩʪʫʧʽʥʴ ʡʦʛʦ 

ʧʦʜʨʽʙʥʝʥʥʷ. 

ʂʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʟʘ ʚʚʝʜʝʥʥʷ ʜʦ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʤʝʣʝʥʠʭ ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ ʟ ʭʚʦʡʥʦʾ ʽ ʣʠʩʪʷʥʦʾ 

ʜʝʨʝʚʠʥʠ ʧʝʨʣʽʪʦʚʦʛʦ ʧʦʨʦʰʢʫ ʟ ʨʦʟʤʽʨʘʤʠ ʯʘʩʪʦʢ 2ï3 ʤʢʤ ʟʘ 

ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 90ï92 %. ɿʘ ʚʤʽʩʪʫ ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʧʘʧʝʨʽ 4ï6 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʦʣʦʢʥʘ ʯʘʩʪʢʠ ʧʝʨʣʽʪʫ 

ʪʘʢʠʭ ʨʦʟʤʽʨʽʚ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʮʝʣʶ-

ʣʦʟʠ, ʘ ʪʘʢʦʞ ʚ ʧʦʨʘʭ ʽ ʢʘʧʽʣʷʨʘʭ ʧʘʧʝʨʫ ʽ, ʟʘʧʦʚʥʶʶʯʠ ʤʽʞʚʦ-

ʣʦʢʦʥʥʠʡ ʧʨʦʩʪʽʨ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʘʧʝʨʦʚʦʤʫ ʧʦʣʦʪʥʫ ʦʜʥʦʨʽʜʥʫ 

ʩʪʨʫʢʪʫʨʫ. 

ʂʨʽʤ ʪʦʛʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ 

ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ [3, 4] ʧʝʨʣʽʪ ʤʘʻ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʮʝʣʶʣʦʟʠ 

ʷʢ ʧʨʠʨʦʜʥʴʦʛʦ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʽʤʝʨʫ, ʢʦʞʥʘ ʤʦʣʝʢʫ-

ʣʘ ʷʢʦʛʦ ʤʽʩʪʠʪʴ ʪʨʠ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧʠ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, 

ʱʦ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʫ ʟ ʨʦʟʨʦʙʣʝʥʦʾ ʩʫʩʧʝʥʟʽʾ ʧʘʧʝ-

ʨʦʚʦʾ ʤʘʩʠ (ʨʦʟʤʝʣʝʥʽ ʮʝʣʶʣʦʟʥʽ ʚʦʣʦʢʥʘ, ʚʦʜʘ ʽ ʧʝʨʣʽʪ ʷʢ ʥʘ-

ʧʦʚʥʶʚʘʯ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʾ ʽ ʚʠʩʦʢʦʧʦ-

ʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʧʝʨʣʽʪʫ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ 

ʘʢʪʠʚʥʠʭ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʟ ʚʦʜʦʶ ʪʘ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫ-

ʧʘʤʠ, ʱʦ ʚʠʚʽʣʴʥʝʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʤʝʣʝʥʠʭ ʽ ʬʽʙʨʠʣʴʦʚʘʥʠʭ 

ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʦʜʥʝʚʠʭ ʚôʷʟʢʽʚ. ʊʦʙʪʦ, ʥʘ 

ʩʪʘʜʽʷʭ ʬʦʨʤʫʚʘʥʥʷ, ʧʨʝʩʫʚʘʥʥʷ ʪʘ ʩʫʰʽʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʨʽʚʥʦʤʽʨʥʦ ʟʽʤʢʥʫʪʘ ʩʪʨʫʢʪʫʨʘ ʧʘʧʝʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʤʫ 

ʧʽʜʚʠʱʝʥʫ ʥʝʧʨʦʟʦʨʽʩʪʴ ʽ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ ʟʘ ʥʝʟʥʘʯʥʦʛʦ 

ʚʤʽʩʪʫ ʥʘʧʦʚʥʶʚʘʯʘ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɹʫʤʘʛʘ ʜʣʷ ʧʝʯʘʪʠ 

ʦʬʩʝʪʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ɻʆʉʊ 9094-89. ï [ɺʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ 01ï07ï

1990]. ï ʄʦʩʢʚʘ : ʀʟʜ-ʚʦ ʩʪʘʥʜʘʨʪʦʚ, 1990. ï 11 ʩ. 2. ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ 

ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʜʽʪʝʡ : ɼʉʘʥʇʽʅ 5.5.6-138ï2007. ï [ʏʠʥʥʠʡ ʚʽʜ 2007ï
02ï09]. ï ʂʠʾʚ : ɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʽ ʧʨʘʚʠ ʣʘ, 2007. ï 35 ʩ. 3. ʇʘ-

ʱʝʥʢʦ ɸ. ɸ. ɻʠʜʨʦʬʦʙʥʳʡ ʚʩʧʫʯʝʥʥʳʡ ʧʝʨʣʠʪ / ɸ. ɸ. ʇʘʱʝʥʢʦ, ʄ. ɻ. ɺʦʨʦʥʢʦʚ, 

ɸ. ɸ. ʂʨʫʧʘ, ɺ. ɸ. ʉʚʠʜʝʨʩʢʠʡ. ï ʂʠʝʚ : ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1977. ï 204 ʩ. 4. ɸʡʣʝʨ 

ɸ. ʂ. ʂʦʣʣʦʠʜʥʘʷ ʭʠʤʠʷ ʢʨʝʤʥʝʟʝʤʘ ʠ ʩʠʣʠʢʘʪʦʚ / ɸ. ʂ. ɸʡʣʝʨ. ï ʄʦʩʢʚʘ : 
ɻʦʩʩʪʨʦʡʠʟʜʘʪ, 1989. ï 299 ʩ. 
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ʃ. ɹ. ɼʝʤʠʜʯʫʢ, ʢ. ʪ. ʥ., ludalv.ua@gmail.com 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ  
ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ, 

ɺʇʃʀɺ ʇʈʀʈʆɼʀ ɿɺôʗɿʂʋ ɿɸʍʀʉʅʀʍ ʇʆʂʈʀʊʊɯɺ ɿ 
ʇʆɺɽʈʍʅɽʖ ʄɸʊɽʈɯɸʃɯɺ ʅɸ ɰʍ ɺʃɸʉʊʀɺʆʉʊɯ 

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦ- ʽ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʤʝʪʘʣʝʚʠʭ ʪʘ 

ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʭʠʩʥʽ 

ʧʦʢʨʠʪʪʷ ʥʘ ʧʦʣʽʤʝʨʥʽʡ ʦʩʥʦʚʽ. ɿʘʭʠʩʥʘ ʜʽʷ ʪʘʢʠʭ ʧʦʢʨʠʪʪʽʚ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʽʟʦʣʷʮʽʾ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ʪʝʧʣʦʽʟʦ-

ʣʶʶʯʠʤ ʰʘʨʦʤ. 

ɯʩʥʫʶʪʴ ʜʚʘ ʧʨʦʪʠʣʝʞʥʽ ʧʦʛʣʷʜʠ ʥʘ ʧʨʠʨʦʜʫ ʟʚô̫ ʟʢʫ ʚʦʜʦʚʽʜ-

ʰʪʦʚʭʫʶʯʠʭ ʩʠʣʽʮʽʡʦʨʛʘʥʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ ʟ ʧʦʚʝʨʭʥʝʶ ʛʽʜʨʦʬʦ-

ʙʽʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʚʘʞʘʶʪʴ, ʱʦ ʧʦʣʽʩʠʣʦʢʩʘʥʦʚʘ ʧʣʽʚʢʘ 

ʭʽʤʽʯʥʦ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʶ, ʽʥʰʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʦʥʘ ʫʪʨʠ-

ʤʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʰʝ ʚʘʥʜʝʨʚʘʘʣʴʩʦʚʠʤʠ ʩʠʣʘʤʠ [1]. ʆʧʫʙ-

ʣʽʢʦʚʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʫ-

ʚʘʥʥʷ ʚʦʜʦʚʽʜʰʪʦʚʭʫʶʯʠʭ ʧʦʣʽʤʝʪʠʣʬʝʥʽʣʩʠʣʦʢʩʘʥʦʚʠʭ ʧʦ-

ʢʨʠʪʪʽʚ ʟ ʛʽʜʨʦʬʦʙʽʟʦʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ [2]. 

ʂʣʘʩʠʯʥʦ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦ-

ʢʨʠʪʪʷ ʥʘ ʧʦʚʝʨʭʥʽ ʙʝʪʦʥʫ ʥʘʩʪʫʧʥʠʡ. ʇʨʠ ʦʙʨʦʙʣʝʥʥʽ ʩʠʣʽʢʘ-

ʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʠʣʽʮʽʡʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʙʽʣʷ 

ʘʪʦʤʘ ʩʠʣʽʮʽʶ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ X, ʪʠʧʫ 

RSiX3(R2SiXO)n, R2SiX2 (ʜʝ X ï ʛʘʣʦʛʝʥ, ʅ, NHR, OH, OR, 

OCOR, NCO, NʆS ʪʘ ʽʥʰʽ), ʦʩʪʘʥʥʽ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʛʨʫʧʘʤʠ ʆʅ, ʫʪʚʦʨʶʶʯʠ ʭʽʤʽʯʥʦ-ʬʽʢʩʦʚʘʥʫ ʧʣʽʚ-

ʢʫ ʟʘ ʩʭʝʤʦʶ: , ʜʝ ʄ ï ʮʝ Si, Al, Mg, Ca 

ʪʘ ʽʥ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʩʠʣʽʢʘʪʽʚ ʛʨʫʧ Si-ʆ-ʄ, ʩʠʣʽʮʽʡ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʨʛʘʥʽʣʩʠʣʘʥʠ ʧʦʣʽʦʨʛʘʥʽʣʩʠʣʦʢʩʘʥʠ ʤʦʞʫʪʴ 

ʨʝʘʛʫʚʘʪʠ ʟ ʮʠʤʠ ʛʨʫʧʘʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʟʚôʷʟʢʽʚ Si-ʆ-Si 

, ʦʩʢʽʣʴʢʠ ʣʫʛʦʚʤʽʩʥʝ ʩʢʣʦ ʧʽʩʣʷ ʪʨʠʚʘ-

ʣʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 573é873 ʂ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ 

ʩʫʭʦʤʫ ʧʦʚʽʪʨʽ (ʥʘʜ ʈ2ʆ5) ʥʘʙʫʚʘʻ ʩʪʽʡʢʦʾ ʛʽʜʨʦʬʦʙʥʦʩʪʽ. 
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ʉʠʣʦʢʩʘʥʠ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʟʜʘʪʥʽ ʚʩʪʫʧʘʪʠ ʚ 

ʨʝʘʢʮʽʶ ʘʥʛʽʜʨʠʜʦʢʦʥʜʝʥʩʘʮʽʾ ʟ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʧʦ-

ʚʝʨʭʥʽ, ʱʦ ʟʥʦʚʫ ʪʘʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ 

ʛʽʜʨʦʬʦʙʽʟʫʶʯʦʛʦ ʘʛʝʥʪʫ ʟ ʧʦʚʝʨʭʥʝʶ. ʋʪʚʦʨʝʥʥʷ ʧʨʠ ʧʦʚʝʨʭ-

ʥʝʚʦʤʫ ʛʽʜʨʦʣʽʟʽ ʩʠʣʽʮʽʡʦʨʛʘʥʽʯʥʠʭ ʛʽʜʨʦʬʦʙʽʟʘʪʦʨʽʚ ʪʠʧʫ RSiX3 

ʜʽʩʠʣʦʢʩʘʥʦʚʠʭ ʟʚôʷʟʢʽʚ Si-ʆ-Si ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʰʠʚʘʥʥʷ ʤʦʣʝ-

ʢʫʣ ʛʽʜʨʦʬʦʙʽʟʘʪʦʨʘ ʫ ʩʫʮʽʣʴʥʫ ʩʠʣʦʢʩʘʥʦʚʫ ʩʽʪʢʫ, ʷʢʘ ʦʙʣʷʛʘʻ 

ʚʩʶ ʧʦʚʝʨʭʥʶ ʦʙʨʦʙʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʦʩʪʫʧʥʠʡ ʛʽʜʨʦʬʦʙʽ-

ʟʫʶʯʦʤʫ ʨʦʟʯʠʥʫ [3]. ʉʪʨʫʢʪʫʨʫ ʛʽʜʨʦʬʦʙʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʱʦ ʧʨʠ 

ʮʴʦʤʫ ʫʪʚʦʨʠʣʘʩʷ, ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ: 

 

ʊʽʣʴʢʠ ʪʘʢʦʛʦ ʨʦʜʫ ʛʽʜʨʦʬʦʙʥʽ ʧʦʢʨʠʪʪʷ ʻ ʩʪʽʡʢʠʤʠ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ [4]. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʚʦʜʠ ʥʘ ʧʦʨʠʩʪʝ ʪʽʣʦ 

ʚʠʱʝ ʢʘʧʽʣʷʨʥʦʛʦ, ʧʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨ ʚʦʜʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ, ʷʢʠʡ ʤʦʞʝ ʡʪʠ ʣʝʛʰʝ, ʪʦʙʪʦ ʧʨʠ ʤʝʥʰʦʤʫ 

ʢʦʝʬʽʮʽʻʥʪʽ ʧʨʦʥʠʢʥʦʩʪʽ, ʥʽʞ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʘʪʝʨʽʘʣ ʙʫʚ ʛʽʜʨʦ-

ʬʽʣʴʥʠʤ. ʎʝʡ ʧʨʦʮʝʩ ʦʙʫʤʦʚʣʝʥʠʡ ʩʦʨʙʮʽʻʶ ʚʦʜʠ ʛʽʜʨʦʬʽʣʴ-

ʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢʘ ʧʨʦʥʠʢʘʻ ʚ ʜʨʽʙʥʽ ʜʝʬʝʢʪʠ ʧʦʚʝʨʭʥʽ ʧʦʨ. 

ʇʨʦʮʝʩʠ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʷʚʠʱʝʤ ʩʦʨʙʮʽʾ ʚʦʜʠ, ʧʨʠʚʦʜʷʪʴ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʦʨ, ʘ ʪʘʢʦʞ ʩʧʨʷʞʝʥʽ ʟ ʨʦʟʢʣʠʥʶʶʯʦʶ 

ʜʽʻʶ ʚʦʜʷʥʦʾ ʧʣʽʚʢʠ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʽʜʱʝʧʣʶ-

ʶʪʴʩʷ ʤʘʣʽ ʯʘʩʪʠʥʢʠ, ʷʢʽ ʟʘʢʨʠʚʘʶʪʴ ʧʦʨʠ [5]. ʋ ʛʽʜʨʦʬʦʙʽʟʦ-

ʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʣʠʰʝ ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʘʙʦ ʥʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʟʘʛʘʣʽ, ʘʙʦ ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʧʨʠ ʦʢʠʩʥʝʥʥʽ, ʦʩʦʙ-

ʣʠʚʦ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶ ʧʦʚʽʪʨʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʨʠʚ ʟʚôʷʟʢʫ ʉ-ʉ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʛʽʜʨʦʬʦʙʥʽ ʧʨʦʜʫʢʪʠ ʜʝʩʪʨʫʢʮʽʾ ʽ ʚʫʛʣʝʮʝʚʠʡ ʟʘʣʠʰʦʢ.  
ʇʨʦʜʫʢʪʠ ʦʢʠʩʥʝʥʥʷ ʚʠʜʽʣʷʶʪʴʩʷ, ʚʽʜʢʨʠʚʘʶʯʠ ʜʦʩʪʫʧ ʢʠʩ-

ʥʶ ʜʦ ʯʘʩʪʠʥ ʤʦʣʝʢʫʣʠ, ʚ ʷʢʠʭ ʱʝ ʥʝ ʚʽʜʙʫʣʦʩʴ ʦʢʠʩʥʝʥʥʷ, ʽ 

ʜʝʩʪʨʫʢʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʷʢʘ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫ-
ʻʪɹʩʷ. ɺ ʪʘʢʠʭ ʞʝ ʫʤʦʚʘʭ ʽ ʫ ʧʦʣʽʦʨʛʘʥʦʩʠʣʦʢʩʘʥʽʚ ʥʘʩʪʫʧʘʻ 
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ʨʦʟʨʠʚ ʟʚôʷʟʢʫ Si-ʉ, ʽ ʚʽʜ ʩʠʣʦʢʩʘʥʦʚʦʛʦ ʣʘʥʮʶʛʘ ʚʽʜʱʝʧʣʶ-

ʶʪʴʩʷ ʦʨʛʘʥʽʯʥʽ ʛʨʫʧʠ. ʆʜʥʘʢ ʩʘʤ ʩʠʣʦʢʩʘʥʦʚʠʡ ʟʚôʷʟʦʢ ʥʝ 

ʨʫʡʥʫʻʪʴʩʷ ʽ ʚʽʜʱʝʧʣʝʥʥʷ ʙʦʢʦʚʠʭ ʛʨʫʧ ʘʙʦ ʣʘʥʮʶʛʽʚ ʩʫʧʨʦʚʦ-
ʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʢʠʩʥʝʚʠʭ ʤʦʩʪʠʢʽʚ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʜʦʩʪʫʧ 

ʢʠʩʥʶ ʜʦ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʛʨʫʧ. ʊʠʤ ʩʘʤʠʤ ʧʦʜʘʣʴʰʝ ʦʢʠʩ-

ʥʝʥʥʷ ʧʦʣʽʤʝʨʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʨʠʧʠʥʷʻʪʴʩʷ.  
ʇʦʣʽʦʨʛʘʥʦʩʠʣʦʢʩʘʥʠ ʩʪʽʡʢʽ ʫ ʰʠʨʦʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘ-

ʪʫʨ. ʊʘʢ, ʩʠʣʽʮʽʡʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʤʦʞʫʪʴ ʥʘʛʨʽʚʘʪʠʩʷ ʪʨʠʚʘʣʠʡ 

ʯʘʩ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ ʜʦ 623 ʂ ʽ ʚʠʱʝ, ʚ ʪʦʡ ʞʝ ʩʘʤʠʡ ʯʘʩ ʥʝ 
ʟʘʤʝʨʟʘʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 203 ʂ ʽ ʥʠʞʯʝ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʣʽʦʨʛʘʥʩʠʣʦʢʩʘʥʦʚʽ ʟʚô̫ ʟʢʠ ʝʬʝʢʪʠʚʥʦ ʤʦʞ-

ʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʨʤʦʩʪʽʡʢʠʭ ʟʘʭʠʩʥʠʭ 
ʧʦʢʨʠʪʪʽʚ. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʨʷʜʦʤ ʮʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʠʤʠ 

ʚʦʣʦʜʽʶʪʴ ʧʦʣʽʦʨʛʘʥʩʠʣʦʢʩʘʥʠ, ʘ ʩʘʤʝ ʩʫʤʽʩʥʽʩʪʶ ʟ ʤʽʥʝʨʘʣʴʥʠ-
ʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ, ʚʠʩʦʢʦʶ ʝʣʘʩʪʠʯʥʽʩʪʶ, ʪʝʧʣʦ- ʽ ʚʠʩʦʢʦʪʝʤ-

ʧʝʨʘʪʫʨʥʦʶ ʩʪʽʡʢʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʜʽʾ ʚʦʛʥʶ.  

ʅʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʾʭ ʛʦʨʶʯʽʩʪʴ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨ-
ʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʩʪʽʡʢʦʩʪʽ 

ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʚʚʝʜʝʥʥʷ ʜʦ ʩʢʣʘʜʫ 

ʧʦʢʨʠʪʪʽʚ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʙ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʠ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽʩʪʴ 
ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʠʩʢʦʨʠʣʠ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦ-

ʢʨʠʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʥʪʝʟʫ ʥʦʚʠʭ ʪʝʨʤʦ- 

ʽ ʚʦʛʥʝʩʪʽʡʢʠʭ ʩʠʣʽʢʘʪʥʠʭ ʬʘʟ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʚʠʚʯʝʥʽ ʤʘʣʦ, ʘ ʜʘʥʽ 
ʧʨʦ ʚʧʣʠʚ ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʜʦʜʘʪʢʽʚ ʥʦʩʷʪʴ ʯʘʩʪʢʦʚʠʡ ʘʙʦ 

ʚʠʙʽʨʢʦʚʠʡ ʭʘʨʘʢʪʝʨ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɭʤʯʝʥʢʦ ɯ. ɺ. ɿʘʣʝʞ-
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʤʝʥʪʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ 
ʢʝʨʘʤʠʢʠ ʠ ʦʛʥʝʫʧʦʨʦʚ / ɺ. ɸ. ʂʨʦʪʠʢʦʚ // ʄʘʪʝʨ. ʨʘʙʦʪ 2 ʩʲʝʟʜʘ ʈʦʩ. ʢʝʨʘʤ. 
ʆʙʱʝʩʪʚʘ. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2000. ï ʉ. 38. 3. ʐʠʣʦʚʘ ʄ. ɺ. ʂʨʝʤʥʠʡʦʨʛʘ-
ʥʠʯʝʩʢʠʝ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʠ ï ʝʬʬʝʢʪʠʚʥʘʷ ʟʘʱʠʪʘ ʩʪʨʦʠʪʝʣʴʥʠʭ ʤʘʪʝʨʠʘ-
ʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʽʡ / ʄ. ɺ. ʐʠʣʦʚʘ // ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ï 2003. ï 

 ̄12. ï ʉ. 40ï41. 4. ɿʘʷʚʢʘ 1524290 ɽɺʇ, ʄʇʂ C08J 3/09 / ʉʦʩʪʘʚʳ ʜʣʷ 
ʛʠʜʨʦʬʦʙʠʟʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ, ˉ 04024155. ɿʘʷʚʣ. 11.10.04, ʦʧʫʙʣ. 20.04.05. 
5. ʇʘʪ. 2190583. ʈʦʩʩʠʷ. ʄʇʂ ʉ04. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʛʦ 
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ʆ. ʄ. ʂʘʨʧʶʢ, dimalv.ua@gmail.com 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ɺʆɻʅɽʉʊɯʁʂɯʉʊʔ ʊɽʂʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ʉʇɽʎɯɸʃʔʅʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʽʜ 

ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʣʶʙʦʾ ʧʨʦʜʫʢʮʽʾ ʩʫʩʧʽʣʴʥʦʛʦ ʩʧʦʞʠ-

ʚʘʥʥʷ. ʊʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ (ʊʄ) ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴʩʷ ʫ ʚʩʽʭ ʛʘʣʫʟʷʭ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʜʥʘʢ ʧʦʨʷʜ ʟ ʙʘʛʘʪʦʯʠʩʝʣ-ɹ

ʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚʦʣʦʜʽʶʪʴ ʧʽʜʚʠʱʝʥʦʶ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝ-

ʢʦʶ. ʊʄ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʣʝʛʢʦʟʘʡʤʠʩʪʽ ʧʨʠʨʦʜʥʽ ʘʙʦ 

ʭʽʤʽʯʥʽ ʧʦʣʽʤʝʨʥʽ ʚʦʣʦʢʥʘ, ʰʚʠʜʢʦ ʧʦʰʠʨʶʶʪʴ ʧʦʣʫʤ'ʷ ʧʦ 

ʧʦʚʝʨʭʥʽ ʽ ʻ ʜʞʝʨʝʣʘʤʠ ʤʦʞʣʠʚʦʛʦ ʟʘʡʤʘʥʥʷ [1]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʘʡʤʘʥʥʷ ʽ ʛʦʨʽʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʦʜʷʛʫ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʦʞʝ-

ʞʦʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʾʭ ʤʦʜʠʬʽʢʘʮʽʾ ʩʧʦʚʽʣʴʥʶ-

ʚʘʯʘʤʠ ʛʦʨʽʥʥʷ (ʉɻ). 

ʅʘʜʘʥʥʷ ʥʝʛʦʨʶʯʦʩʪʽ ʊʄ ʻ ʥʝʦʙʭʽʜʥʦʶ, ʘʣʝ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʫʤʦʚʦʶ ʚ ʧʨʦʙʣʝʤʽ ʪʝʧʣʦʚʦʛʦ ʟʘʭʠʩʪʫ ʣʶʜʠʥʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʷʭ. ʉʪʫʧʽʥʴ ʪʝʧʣʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʽ ʚʽʜ 

ʧʨʦʮʝʩʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʧʦʛʣʠʥʝʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚʽʜ ʧʦʢʨʠʚ-

ʥʦʛʦ ʰʘʨʫ ʯʝʨʝʟ ʧʦʚʽʪʨʷʥʽ ʟʘʟʦʨʠ ʽ ʚʥʫʪʨʽʰʥʽ ʰʘʨʠ ʧʘʢʝʪʫ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʰʢʽʨʥʦʛʦ ʧʦʢʨʠʚʫ. ʉʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫ-

ʚʘʥʴ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʢʘʟʥʠ-

ʢʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʊʄ ʚ ʫʤʦʚʘʭ ʨʽʚʥʦʤʽʨʥʦʛʦ ʥʘʛʨʽʚʫ 

ʟʨʘʟʢʽʚ (ʛʨʫʧʠ ʛʦʨʶʯʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʘʣʘʭʫ, ʩʧʘʣʘʭʫ, ʪʣʽʥʥʷ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʟʽʨʮʽʚ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʴʦʚʦʛʦ ʦʙʤʫʥʜʠʨʫʚʘʥʥʷ ʚʽʡʩʴʢʦ-

ʚʦʩʣʫʞʙʦʚʮʽʚ ɿʉ ʋʢʨʘʾʥʠ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʤʝʪʦʜʦʤ 

ʥʘ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʽʟ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʠʢ, ʷʢʘ ʨʝʛʣʘʤʝʥʪʫʻʪʩʷ  

ɻʆʉʊ 30402 [2] ʪʘ ʥʘʚʝʜʝʥʘ ʚ  [3]. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʚʘʞʘʣʦʩʷ 

ʥʝʛʘʪʠʚʥʠʤ, ʷʢʱʦ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʭʦʯʘ ʙ ʦʜʥʝ ʟ ʥʘʚʝʜʝʥʦʛʦ 

ʥʠʞʯʝ: 
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- ʩʘʤʦʩʪʽʡʥʝ ʛʦʨʽʥʥʷ ʧʽʩʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʛʘʟʦʚʦʛʦ ʧʘʣʴʥʠʢʘ 

(ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʣʦʢʘʣʴʥʦʛʦ ʛʦʨʽʥʥʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʛʘʟʦʚʦʛʦ ʧʘʣʴʥʠʢʘ ʧʨʦʪʷʛʦʤ ʥʝ ʙʽʣʴʰʝ ʧô̫ ʪʠ ʩʝʢʫʥʜ ʧʽʩʣʷ ʡʦʛʦ 

ʚʽʜʢʣʶʯʝʥʥʷ); 

- ʥʘʩʢʨʽʟʥʝ ʧʨʦʛʦʨʘʥʥʷ ʚʟʽʨʮʷ ʜʦ ʫʪʚʦʨʝʥʥʷ ʦʪʚʦʨʫ; 

- ʦʙʚʫʛʣʶʚʘʥʥʷ ʟʨʘʟʢʘ ʧʦ ʚʩʽʡ ʧʣʦʱʠʥʽ, ʦʙʤʝʞʝʥʦʶ ʨʘʤʢʦʶ 
ʟʘʪʠʩʢʥʦʛʦ ʧʨʠʩʪʨʦʶ; 

- ʦʙʚʫʛʣʶʚʘʥʥʷ ʥʘ ʚʩʶ ʛʣʠʙʠʥʫ ʚ ʟʦʥʽ ʜʽʾ ʧʦʣʫʤ'ʷ ʛʘʟʦʚʦʛʦ 
ʧʘʣʴʥʠʢʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʟʥʘʢ ʟʘʧʘʣʝʥʥʷ (ʧʦʣʫʤ'ʷʥʝ ʛʦʨʽʥʥʷ ʧʦʟʘ 

ʟʦʥʦʶ ʚʧʣʠʚʫ ʧʦʣʫʤô̫  ʛʘʟʦʚʦʛʦ ʧʘʣʴʥʠʢʘ). 

ʇʨʠ ʦʮʽʥʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʝ: 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʪʝʢʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʚʚʘʞʘʻʪʴʩʷ ʣʝʛʢʦʟʘʡʤʠʩ-

ʪʠʤ, ʷʢʱʦ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʦʪʨʠʤʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴ-

ʪʘʪʠ: 

- ʯʘʩ ʟʘʣʠʰʢʦʚʦʛʦ ʧʦʣʫʤ'ʷʥʦʛʦ ʛʦʨʽʥʥʷ ʙʽʣʴʰʝ 5 ʩ ʫ ʙʫʜʴ-

ʷʢʦʛʦ ʟ ʟʨʘʟʢʽʚ, ʚʠʧʨʦʙʫʚʘʥʠʭ ʧʨʠ ʟʘʧʘʣʶʚʘʥʥʽ ʟ ʧʦʚʝʨʭʥʽ; 

- ʧʨʦʛʦʨʘʥʥʷ ʟʨʘʟʢʘ ʜʦ ʦʜʥʽʻʾ ʟ ʡʦʛʦ ʢʨʦʤʦʢ ʫ ʙʫʜʴ-ʷʢʦʛʦ ʟ 

ʟʨʘʟʢʽʚ, ʚʠʧʨʦʙʫʚʘʥʠʭ ʧʨʠ ʟʘʧʘʣʶʚʘʥʥʽ ʟ ʧʦʚʝʨʭʥʽ; 

- ʧʦʚʝʨʭʥʝʚʠʡ ʩʧʘʣʘʭ ʫ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʟʨʘʟʢʽʚ, ʱʦ ʨʦʟʧʦʚʩʶ-

ʜʞʫʻʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 100 ʤʤ ʚʽʜ ʪʦʯʢʠ ʟʘʧʘʣʶʚʘʥʥʷ ʟ ʧʦʚʝʨʭʥʽ 

ʘʙʦ ʢʨʦʤʢʠ; 

- ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʦʙʚʫʛʣʶʚʘʥʦʾ ʜʽʣʷʥʢʠ ʙʽʣʴʰʝ 150 ʤʤ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʟʨʘʟʢʽʚ, ʚʠʧʨʦʙʫʚʘʥʠʭ ʧʨʠ ʜʽʾ 

ʧʦʣʫʤô̫  ʟ ʧʦʚʝʨʭʥʽ ʘʙʦ ʢʨʦʤʢʠ. 

ʗʢʱʦ ʟ ʟʨʘʟʢʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʫ ʥʘʧʨʷʤʢʫ ʦʩʥʦʚʠ (ʧʦ ʜʦʚʞʠʥʽ) 

ʘʙʦ ʫʪʦʢʫ (ʧʦ ʰʠʨʠʥʽ), ʚ ʦʜʥʦʤʫ ʘʙʦ ʙʽʣʴʰʝ ʟ ʚʠʱʝʚʢʘʟʘʥʠʭ ʚʠ-

ʤʦʛ ʟʘʜʦʚʦʣʴʥʷʻ ʪʽʣʴʢʠ ʦʜʠʥ, ʪʦ ʤʘʪʝʨʽʘʣ ʚʚʘʞʘʻʪʴʩʷ ʣʝʛʢʦʟʘʡ-

ʤʠʩʪʠʤ. 

ɺ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞʘʭ ʧʘʨʘʤʝʪʨʠ ʦʜʥʦʩʪʦ-

ʨʦʥʥʴʦʛʦ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʨʘʜʽʘʮʽʡʥʦ-ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʥʘʛʨʽʚʫ ʊʄ 

ʽ ʧʘʢʝʪʽʚ ʦʜʷʛʫ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʣʘʙʦʨʘ-

ʪʦʨʥʠʭ ʫʤʦʚ.  

ʆʩʪʘʪʦʯʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʠʜʘʪʥʽʩʪʴ ʘʙʦ ʥʝʧʨʠʜʘʪʥʽʩʪʴ ʊʄ 

ʜʣʷ ʧʦʰʠʪʪʷ ʧʦʣʴʦʚʦʛʦ ʦʙʤʫʥʜʠʨʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 
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ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʤʦʞʣʠʚʦʾ ʚʦʛʥʝʥʝʙʝʟʧʝʢʠ ʩʣʽʜ ʚʨʘ-

ʭʦʚʫʚʘʪʠ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʪʢʘʥʠʥ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʛʥʝʟʘʭʠʩʪʫ ʥʘʜʘʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʩʧʝʮʽʘʣʴʥʠʭ ʦʙʨʦʙʦʢ ʘʙʦ 

ʧʨʦʩʦʯʝʥʴ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʪʝʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʊʄ ʪʘ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʤʘʩʢʫʚʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʥʘʥʝʩʝʥʦʛʦ ʢʦʣʦʨʠʩʪʠʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ɸʣʝ ʮʴʦʤʫ ʥʘ-

ʧʨʷʤʢʫ ʩʪʦʩʦʚʥʦ ʤʦʞʣʠʚʦʩʪʽ ʜʝʰʠʬʨʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʠʭ ʦʙôʻʢʪʽʚ 

ʥʘ-ʩʴʦʛʦʜʥʽ ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ ʥʝ ʧʨʠʜʽʣʝʥʦ. 

ʇʨʠ ʮʴʦʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʘʩʦʨʪʠʤʝʥʪʫ ʊʄ ʜʣʷ ʧʦʣʴʦʚʦʛʦ ʦʙʤʫʥʜʠʨʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʠʭ 

ʩʠʥʪʝʪʠʯʥʽ ʚʦʣʦʢʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʾʤ ʚʣʘʩʪʠ-

ʚʦʩʪʝʡ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʮʠʭ ʚʦʣʦʢʦʥ 

ʧʣʘʚʠʪʠʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʘʡʤʘʥʥʷ ʽ ʛʦʨʽʥʥʷ ʪʘ çʧʨʠʣʠʧʘʪʠè 

ʜʦ ʪʽʣʘ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʥʘʥʦʩʷʯʠ ʪʝʨʤʽʯʥʽ ʦʧʽʢʠ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʚʠʚʯʝʥʦ ʡ ʫʟʘʛʘʣʴʥʝʥʦ ʟʘʨʫʙʽʞʥʠʡ 

ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʥʝʥʦ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘ ʮʠʭ ʤʘʪʝʨʽʘʣʘʭ ʽ 

ʚʠʨʦʙʘʭ ʜʝʢʽʣʴʢʘ ʙʘʞʘʥʠʭ ʝʬʝʢʪʽʚ (ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʽ, ʛʽʜʨʦʬʽʣʴ-

ʥʦʩʪʽ, ʚʦʜʦ-, ʤʘʩʣʦ-, ʙʨʫʜʦʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʪʘ ʽʥ.). ɸʣʝ ʧʠʪʘʥʥʷ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ çʪʝʢʩʪʠʣʴʥʦʾ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽè ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʽʜʢʨʠʪʠʤ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʉʘʙʠʨʟʷʥʦʚʘ ʈ. ʅ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʦʡ ʧʦ-
ʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ / ʈ. ʅ. ʉʘʙʠʨʟʷʥʦʚʘ, ʀ. ɺ. ʂʨʘʩʠʥʘ // ɺʝʩʪʥʠʢ ʂʘʟʘʥʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï  ̄17. ï 2012. ï ʉ. 56. 2. ɻʆʉʊ 30402-96 

ʄʘʪʝʨʠʘʣʳ ʩʪʨʦʠʪʝʣʴʥʳʝ. ʄʝʪʦʜ ʠʩʧʳʪʘʥʠʷ ʥʘ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ (ʄʝʞ-

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://docs.cntd.ru/document/1200000428. 3. ʉʘʧʦʞʥʠʢ ɼ. ɯ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʦʛʥʝ-

ʩʪʽʡʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ / ɼ. ɯ. ʉʘʧʦʞʥʠʢ, 

ʆ. ʄ. ʂʘʨʧʶʢ // ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʪʘ ʦʮʽʥʦʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ : 

ʤʘʪʝʨʽʘʣʠ ɯ ʄʽʞʥʘʨ.ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (ʤ. ʉʪʘʨʦʙʽʣʴʩʴʢ ï ʤ. ʇʦʣʪʘʚʘ, 27ï
28 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ). ï ʇʦʣʪʘʚʘ : ʇʋɽʊ, 2019. ï 440 ʩ. ï ʉ. 316ï320. 
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ɺ. ɸ. ʃʠʪʚʠʥ, ʢ. ʭ. ʥ., ʜʦʮʝʥʪ, litvin_valentina@ukr.net; 

ɼ. ʄ. ɻʝʣʝʚʝʨʷ; ɼ. ɸ. ʑʝʧʘʢ 
ʏʝʨʢʘʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ, ʋʢʨʘʾʥʘ 

ʂɺɸʅʊʆɺʆ-ʍɯʄɯʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɻɯʇʆʊɽʊʀʏʅʀʍ 
ʉʊʈʋʂʊʋʈʅʀʍ ʌʈɸɻʄɽʅʊɯɺ ɻʋʄɯʅʆɺʀʍ ʈɽʏʆɺʀʅ 

ɻʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ï ʮʝ ʩʢʣʘʜʥʽ ʧʨʠʨʦʜʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʚʭʦ-

ʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ˇʨʫʥʪʫ, ʚʦʜʠ, ʪʦʨʬʫ, ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. ʋ ʟʚôʷʟʢʫ ʟ 

ʥʝʩʪʝʭʽʦʤʝʪʨʠʯʥʽʩʪʶ ʾʭ ʩʢʣʘʜʫ, ʥʝʨʝʛʫʣʷʨʥʽʩʪʶ ʙʫʜʦʚʠ, ʛʝʪʝʨʦ-

ʛʝʥʥʽʩʪʶ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʧʦʣʽʜʠʩʧʝʨʩʥʽʩʪʶ, ʪʦʯʥʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʬʦʨʤʫʣ ʜʣʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʥʝ ʽʩʥʫʻ [1]. 

ʆʜʥʘʢ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʮʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ 

ʬʦʨʤʫʣ ʛʽʧʦʪʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʨʘʭʦ-

ʚʫʶʪʴ ʾʭ ʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ, ʥʘʷʚʥʽʩʪʴ ʘʨʦʤʘʪʠʯʥʠʭ ʷʜʝʨ ʪʘ 

ʦʢʩʠʛʝʥʦʚʤʽʩʥʠʭ ʢʠʩʣʦʪʥʠʭ ʛʨʫʧ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʟʤʽʥʶʚʘʪʠ 

ʩʚʦʶ ʢʦʥʬʦʨʤʘʮʽʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʅ ʪʘ ʽʦʥʥʦʾ ʩʠʣʠ ʨʦʟʯʠʥʫ, 

ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʪʘ ʩʧʝʢʪʨʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʟʚôʷʟʫʚʘʪʠ ʚʘʞʢʽ ʤʝʪʘʣʠ ʪʘ ʨʝʘʛʫʚʘʪʠ ʟ 

ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 
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ʈʠʩʫʥʦʢ 1 ï ɻʽʧʦʪʝʪʠʯʥʘ ʤʦʜʝʣʴ ʙʫʜʦʚʠ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ [2] 
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ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 
ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ 
ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ 
ʨʽʚʥʽ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʫʤʽʥʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 
ʪʘ ʽʥʰʠʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʧʨʠʩʫʪʥʽʤʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦ-
ʚʠʱʽ (ʤʽʥʝʨʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ, ʚʘʞʢʠʤʠ 
ʤʝʪʘʣʘʤʠ). 
ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʙʫʣʦ ʚʠʢʦ-

ʨʠʩʪʘʥʦ ʛʽʧʦʪʝʪʠʯʥʫ ʤʦʜʝʣʴ (ʨʠʩ. 1), ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʥʘ ʦʩʥʦʚʽ 
ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʢʠʩʣʦʪʥʠʭ ʛʨʫʧ [2].  
ʄʦʣʝʢʫʣʷʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʠ HyperChem 7.01. ʄʦʜʝʣʴ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʙʫʣʘ 
ʦʧʪʠʤʽʟʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ PM3. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 
ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʥʥʦʛʦ ʩʪʘʥʫ, ʚ ʩʪʨʫʢʪʫʨʽ 
(ɯ) ʙʫʣʠ ʜʝʧʨʦʪʦʥʦʚʘʥʽ ʢʘʨʙʦʢʩʠʣʴʥʽ, ʘ ʧʦʪʽʤ ʽ ʬʝʥʦʣʴʥʽ ʛʨʫʧʠ.  
ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʦ ʩʪʨʫʢʪʫʨʠ ʛʫʤʽʥʦʚʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʤʦʜʝ-

ʣʶʶʪʴ ʾʾ ʢʦʥʬʦʨʤʘʮʽʡʥʫ ʧʦʚʝʜʽʥʢʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʅ ʨʦʟʯʠʥʫ. 

 
ʈʠʩʫʥʦʢ 2 ï ʂʦʥʬʦʨʤʘʮʽʾ ʤʦʜʝʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ: ʥʝʽʦʥʽʟʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ (ɯ), ʟ ʽʦʥʽʟʦʚʘʥʠʤʠ 

ʢʘʨʙʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ (ɯɯ) ʪʘ ʟ ʽʦʥʽʟʦʚʘʥʠʤʠ  

ʢʘʨʙʦʢʩʠʣʴʥʠʤʠ ʪʘ ʬʝʥʦʣʴʥʠʤʠ ʛʨʫʧʘʤʠ (ɯɯɯ) 

(ɯ) (ɯɯ) 

(ɯɯɯ) 
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ʇʨʦʪʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ (ɯ) ʻ ʢʦʤʧʘʢʪʥʦʶ ʟ ʚʥʫʪʨʽʰʥʴʦ-ʤʦʣʝ-

ʢʫʣʷʨʥʠʤʠ ɺʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʠʤʠ ʟʚôʷʟʢʘʤʠ. ʇʨʠ ʪʘʢʽʡ ʩʪʨʫʢʪʫʨʽ 

ʙʽʣʴʰʽʩʪʴ ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʪʘ ʬʝʥʦʣʴʥʠʭ ʛʨʫʧ ʥʝ ʜʦʩʪʫʧʥʽ ʜʦ 

ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʉʪʨʫʢʪʫʨʠ ʟ ʽʦʥʽʟʦʚʘʥʠʤʠ ʢʘʨ-

ʙʦʢʩʠʣʴʥʠʤʠ (II) ʪʘ ʬʝʥʦʣʴʥʠʤʠ (III) ʛʨʫʧʘʤʠ ʤʘʶʪʴ ʙʽʣʴʰ ʨʦʟ-

ʛʦʨʥʫʪʫ ʢʦʥʬʦʨʤʘʮʽʶ ʚʥʘʩʣʽʜʦʢ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʚʽʜʰʪʦʚʭʫ-

ʚʘʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʨʷʜʫ. ʇʨʠ ʪʘʢʽʡ ʙʫʜʦʚʽ 

ʙʽʣʴʰʽʩʪʴ ʢʠʩʣʦʪʥʠʭ ʛʨʫʧ ʜʦʩʪʫʧʥʽ ʜʦ ʨʝʘʢʮʽʡ, ʱʦ ʧʽʜʪʚʝʨ-

ʜʞʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ [3]. 

ɼʝʷʢʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʚʝʣʠʯʠʥʠ ʜʣʷ ʤʦʜʝʣʝʡ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʦʥʥʦʛʦ ʩʪʘʥʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. ɽʥʪʘʣʴʧʽʷ 

ʫʪʚʦʨʝʥʥʷ ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʥʬʽʨʤʘʮʽʡʥʫ ʩʪʽʡʢʽʩʪʴ ʚ ʫʤʦ-

ʚʘʭ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ 

ʩʪʫʧʝʥʷ ʽʦʥʽʟʘʮʽʾ ʦʟʥʘʯʘʻ, ʱʦ ʛʣʦʙʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʝʧʨʦʪʦʥʫ-

ʚʘʥʥʷ ʻ ʝʥʜʦʪʝʨʤʽʯʥʠʤ. ɼʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ ʽ ʧʦʣʷʨʥʽʩʪʴ ʤʦʣʝ-

ʢʫʣʠ ʚʟʘʻʤʦʟʚôʷʟʘʥʽ: ʟʙʽʣʴʰʝʥʥʷ ʟʘʨʷʜʫ ʤʦʣʝʢʫʣʠ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʜʠʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʥʬʦʨʤʘʮʽʷ 

ʤʘʻ ʙʽʣʴʰʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʨʦʟʯʠʥʝʥʥʷ, ʢʦʣʠ ʚʦʥʘ ʜʠʩʧʝʨʛʫʻʪʴʩʷ ʚ 

ʧʦʣʷʨʥʦʤʫ ʨʦʟʯʠʥʥʠʢʫ. ʋ ʚʠʧʘʜʢʫ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʧʦʩʪʽʡʥʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʟʙʽʣʴʰʝʥʥʷ ʜʠʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʯʠʥʥʦʩʪʽ ʘʙʦ ʢʦʣʦʾʜʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚ ʨʦʟʯʠʥʽ. 

ʊʘʙʣʠʮʷ 1 ï ɺʣʘʩʪʠʚʦʩʪʽ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʘʢʫʫʤʽ ʷʢ 

ʬʫʥʢʮʽʷ ʽʦʥʥʦʛʦ ʩʪʘʥʫ, ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ 

ʈʄ3 

ʉʪʨʫʢʪʫʨʘ ɯ ɯɯ ɯɯɯ 

ɿʘʨʷʜ 0 ï6 ï10 

ɿʘʛʘʣʴʥʘ ʝʥʝʨʛʽʷ, ʢʢʘʣ/ʤʦʣʴ ï3,38Ā10
5 
ï3,35Ā10

5
 ï3,30Ā10

5
 

ɽʥʪʘʣʴʧʽʷ ʫʪʚʦʨʝʥʥʷ, ʢʢʘʣ/ʤʦʣʴ ï1250,5 ï1100,2 ï88,38 

ɼʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ, ɼ 7,07 10,25 21,74 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʆʨʣʦʚ ɼ. ʉ. ɻʫʤʫʩʦʚʳʝ 

ʢʠʩʣʦʪʳ ʧʦʯʚ ʠ ʦʙʱʘʷ ʪʝʦʨʠʷ ʛʫʤʠʬʠʢʘʮʠʠ / ɼ. ʉ. ʆʨʣʦʚ. ï ʄʦʩʢʚʘ : ʄɻʋ, 
1990. ï 325 ʩ. 2. Sein L. N. Conformational modeling of new building block of 
humic acid: approaches to the lowest energy conformer / L. N. Sein, J. M. Varnum, 
S. A. Jansen // Environ. Sci. Technol. ï 1999. ï Vol. 33. ï P. 546ï552. 3. Alvarez-
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Puebla R. A. Effect of pH on the aggregation of a gray humic acid in colloidal and 

solid states / R. A. Alvarez-Puebla, J. J. Garrido // Chemosphere. ï 2005. ï Vol. 59. 
ï ʈ. 659ï667. 

ʀ. ʉ. ʀʨʛʠʙʘʝʚʘ, ʜ. ʭ. ʥ., ʧʨʦʬʝʩʩʦʨ, irgsm@mail.ru; 
ʉ. ʉ. ʄʝʥʜʠʛʘʣʠʝʚʘ, svet_men@mail.ru; 

ʊ. ʄ. ʊʫʣʝʧʙʝʨʛʝʥ, yerdenova98@mail.ru; 
ɸ. ʆ. ʄʘʣʠʥʙʘʝʚʘ, malinbayeva@gmail.com 
ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʃ. ʅ. ɻʫʤʠʣʝʚʘ, ʅʫʨ-ʉʫʣʪʘʥ, ʂʘʟʘʭʩʪʘʥ 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʌɽʈʈʆʄɸɻʅʀʊʅʓʍ  
ʅɸʅʆʏɸʉʊʀʎ ʀ ɺʅɽɼʈɽʅʀɽ ʀʍ ɺ ʇʆʃʀʄɽʈʓ  

ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʤʘʛʥʠʪʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʆʩʥʦʚʥʦʡ ʫʧʦʨ 

ʩʜʝʣʘʥ ʥʘ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʛʥʠʪʥʳʝ 

ʥʘʥʦʯʘʩʪʠʮʳ ʚ ʠʥʝʨʪʥʦʡ ʦʙʦʣʦʯʢʝ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʘʢʪʠʚʥʦ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʤʘʪʝʨʠʘ-

ʣʳ ʩ ʧʦʥʠʞʝʥʥʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ. ʉʨʝʜʠ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʷ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʤʘʛʥʠʪʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʥʘʧʨʠʤʝʨ ʤʘʛʥʠʪʥʳʝ 

ʦʜʥʦʜʦʤʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ [1]. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ ï ʞʠʜʢʦʬʘʟʥʳʡ ʤʝʪʦʜ 

ʭʠʤʠʯʝʩʢʦʡ ʢʦʥʜʝʥʩʘʮʠʠ (ʍʂ), ʧʨʝʜʣʦʞʝʥʥʳʡ ʕʣʤʦʨʦʤ [2], ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʧʨʦʮʝʩʩ ʦʩʘʞʜʝʥʠʷ ʩʦʣʝʡ ʜʚʫʭï ʠ ʪʨʝʭ-

ʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʘʤʤʠʘʢʘ. ɺ [3] ʩʦʦʙʱʘʝʪʩʷ ʦ ʧʦʣʫʯʝʥʠʠ ʤʝʪʦʜʦʤ ʍʂ ʯʘʩʪʠʮ 

ʨʘʟʤʝʨʦʤ ʦʪ 2 ʜʦ 20 ʥʤ ʧʨʠ ʩʨʝʜʥʝʤ ʨʘʟʤʝʨʝ ~ 7 ʥʤ. ɸʚʪʦʨʳ [4] 

ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ, 

ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʍʂ ʩʦʛʣʘʩʥʦ ʠʟʦʙʨʘʞʝʥʠʷʤ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ, ʩʦʩʪʘʚʣʷʝʪ 7,5Ñ0,5 ʥʤ. ɺ ʨʘʙʦʪʝ [5] ʪʝʤ ʞʝ ʤʝʪʦ-

ʜʦʤ ʧʦʣʫʯʝʥʳ ʯʘʩʪʠʮʳ ʤʘʛʥʝʪʠʪʘ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʨʘʩʩʯʠʪʘʥ-

ʥʦʛʦ ʧʦ ʫʰʠʨʝʥʠʶ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʦʪʨʘʞʝʥʠʡ, DXRD ~ 11 ʥʤ. 

ɺ [6] ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʤ ʍʂ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʨʘʩʪʚʦʨʝ 

ʩʦʩʪʘʚʣʷʝʪ 7ï15 ʥʤ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʥʘʤʠ ʨʘʙʦʪ ʩʦʦʙʱʘʝʪʩʷ ʦ ʧʦʣʫʯʝʥʠʠ ʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ ʞʠʜʢʦ-
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ʬʘʟʥʳʤ ʤʝʪʦʜʦʤ ʍʂ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʦʪ 7 ʜʦ 15 ʥʤ. ɺ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮʳ ʤʘʛʥʝʪʠʪʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫ-

ʨʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʦʡ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴʶ 

(Mr). ʊʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʘʞʥʘ ʜʣʷ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʤʝʥʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʪʨʘʥʩʧʦʨʪʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʧʦ ʢʨʦʚʝʥʦʩʥʳʤ ʩʦʩʫʜʘʤ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ, ʚ ʢʦʪʦʨʳʭ ʢʨʘʡʥʝ 

ʥʝʞʝʣʘʪʝʣʴʥʘ ʘʛʨʝʛʘʮʠʷ ʯʘʩʪʠʮ.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ 

ʥʘʥʦʯʘʩʪʠʮ ʤʘʛʥʝʪʠʪʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʭ ʚ ʧʦʣʠʤʝʨʳ.  

ʅʘʰ ʤʝʪʦʜ ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʚ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʢʣʶʯʘʝʪ ʩʤʝʰʠʚʘʥʠʝ ʢʠʩʣʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦʣʝʡ ʞʝʣʝʟʘ ʩ ʦʩʥʦʚ-

ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʛʠʜʨʦʢʩʠʜʘ ʘʤʤʦʥʠʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʠʜʘ ʞʝʣʝʟʘ. ʉʪʘʙʠʣʴʥʦʩʪʴ, ʢʨʠʩ-

ʪʘʣʣʠʯʥʦʩʪʴ ʠ ʬʦʨʤʘ ʵʪʠʭ ʥʘʥʦʯʘʩʪʠʮ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ 

ʜʦʙʘʚʣʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʯʠʩʪʦʪʳ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʜʝʩʴ ʤʳ ʨʘʩʢʨʳʚʘʝʤ ʧʨʦʩʪʦʡ, ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʡ, ʢʦʤʥʘʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʥʘ ʚʦʜʥʦʡ 

ʦʩʥʦʚʝ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʜʠʩʧʝʨʩʥʳʝ ʥʘʥʦʩʪʝʨʞʥʠ ʦʢʩʠʜʘ ʞʝʣʝʟʘ 

ʧʦʢʨʳʪʳʝ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ. ʅʘʰ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʥʘʥʦʯʘʩʪʠʮ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʚ 

ʪʦʤ, ʯʪʦ ʦʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʨʝʤʷ ʥʘʯʘʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʫʢʣʝʘʮʠʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʜʦʙʘʚʣʷʝʪʩʷ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ. ʕʪʦʪ çʧʦʵʪʘʧʥʳʡè ʧʨʦ-

ʮʝʩʩ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʮʝʩʩʘ ʥʘ ʤʝʩʪʝ, ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʪʘʙʠʣʴʥʳʭ, ʜʠʩʧʝʨʩʥʳʭ ʠ ʚʳʩʦʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʫʧʝʨʧʘʨʘ-

ʤʘʛʥʠʪʥʳʭ ʥʘʥʦʩʪʝʨʞʥʝʡ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʩ ʫʥʠʢʘʣʴʥʳʤ ʤʘʛʥʝ-

ʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʦʤ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʣʦʢʠʨʦʚʢʠ 

ʠ ʫʣʫʯʰʝʥʥʘʷ ʨʝʣʘʢʩʠʚʥʦʩʪʴ ʚʦʜʳ [7]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʥʘʩʪʦʷʱʝʛʦ ʤʝʪʦʜʘ: 

1) ʇʨʦʩʪʦʡ, ʵʢʦʥʦʤʠʯʥʳʡ ʠ ʟʝʣʝʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʠʥʪʝʟ, 

ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ ʵʥʝʨʛʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

2) ʉʠʥʪʝʟ ʥʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʢʩʠʯʥʳʭ ʨʝʘʛʝʥʪʦʚ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʦʯʝʥʴ ʙʠʦʩʦʚʤʝʩʪʠʤʳ. 

3) ʍʦʨʦʰʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʯʘʩʪʠʮ ʚ ʚʦʜʝ. 
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4) ʈʘʟʚʠʪʳʝ ʯʘʩʪʠʮʳ ʦʯʝʥʴ ʤʘʛʥʠʪʥʳʝ. ʇʦʪʦʤʫ ʯʪʦ ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʯʝʥʴ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

5) ɸʤʠʥʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʢʦʥʲʶʛʠʨʦʚʘʥʳ ʩ 

ʙʝʣʢʘʤʠ ʠ ʜʨʫʛʠʤʠ ʙʠʦʤʦʣʝʢʫʣʘʤʠ ʜʣʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ. 

6) ʄʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʨʫʛʠʝ ʧʦʣʠʤʝʨʳ, ʧʦʪʝʥʮʠʘʣʴ-

ʥʦ ʧʦʣʫʯʘʷ ʥʘʥʦʯʘʩʪʠʮʳ ʜʨʫʛʠʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ ʠʣʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʧʦʣʠʤʝʨʳ, ʘ ʠʤʝʥʥʦ, 

ʙʠʪʫʤ, ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ, ʧʦʣʠʘʢʨʠʣʦʚʘʷ ʢʠʩʣʦʪʘ, ʩʨʝʜʠ 

ʧʨʦʯʠʭ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʤʝʪʦʜʘʭ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʪʥʦʩʠʪʩʷ ʫʟʢʠʡ ʠʥʪʝʨʚʘʣ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʉʣʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʯʘʩ-

ʪʠʮ ʠʣʠ ʧʦʣʫʯʘʪʴ ʥʘʥʦʢʘʧʩʫʣʳ ʚ ʦʙʦʣʦʯʢʘʭ ʟʘʜʘʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʦʵʪʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʜʥʦʛʦ ʤʝʪʦʜʘ ʩʠʥ-

ʪʝʟʘ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʪʦʜʘ ʠ ʩʧʝʢʪʨʘ 

ʧʦʣʫʯʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʈʝʟʫʣʴʪʘʪ. 

ʄʘʛʥʝʪʠʪ Fe3O4 (FeOȚFe2O3) ï ʩʣʦʞʥʳʡ ʦʢʩʠʜ ʞʝʣʝʟʘ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩʦʜʝʨʞʘʱʠʡ ʠʦʥʳ II ʠ III ʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ. ʏʘʩʪʠʮʳ 

ʚ ʪʘʢʠʭ ʤʘʛʥʠʪʥʳʭ ʞʠʜʢʦʩʪʷʭ ʥʝ ʦʩʝʜʘʶʪ ʥʘ ʜʥʦ, ʠ ʧʦʩʣʝʜʥʠʝ 

ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʨʘʙʦʯʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʪʝʯʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ.  

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ, ʧʨʠʚʝ-

ʜʝʥʥʘʷ ʚʳʰʝ, ʩ ʮʝʣʴʶ ʩʠʥʪʝʟʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʥʘʥʦ-

ʯʘʩʪʠʮ ʠʟ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʦʚ ʞʝʣʝʟʘ, ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʠ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʭ ʩʠʥʪʝʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʦʣʫ-

ʯʠʣʠ ʥʝ ʪʦʣʴʢʦ ʨʘʟʤʝʨʥʳʝ ʤʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ ʥʘʥʦ, ʥʦ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʠʭ ʛʠʜʨʦʬʦʙʥʳʤʠ, ʥʝ ʨʝʘʛʠʨʫʷ ʥʘ ʨʝʘʢʮʠʶ ʩ 

ʚʦʜʦʡ. ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ ʵʪʠʭ ʮʝʣʷʭ ʦʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʧʦʢʘʟʘʣʘ 

ʩʝʙʷ ʩ ʣʫʯʰʝʡ ʩʪʦʨʦʥʳ. ʊʘʢʞʝ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʳ FeSO4 * 7H2O 

ʠ FeCl3 * 6H2O ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ. ɸ ʧʦʣʫʯʝʥʥʳʝ ʙʠʪʫʤ ʩ 

ʄʅ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʳʠʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 1. ʄʘʛʥʠʪʥʳʝ 

ʥʘʥʦʯʘʩʪʠʮʳ: ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ, ʩʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ / ʉ. ʇ. ɻʫʙʠʥ, 
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ʆ. ʆ. ʇʘʥʯʝʥʢʦ  
ʏʝʨʢʘʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɹ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ, ʋʢʨʘʾʥʘ 

ʉʊʈʋʂʊʋʈɸ ʄʆʃɽʂʋʃʀ N-ʉʋʃʔʌɯʅɯʃɸʅɯʃɯʅʋ  
ʊɸ ɰɰ ɿɹʋɼɾɽʅʆɻʆ ʊʈʀʇʃɽʊʅʆɻʆ ʉʊɸʅʋ 

ɸʨʦʤʘʪʠʯʥʽ N-ʩʫʣʴʬʽʥʽʣʘʤʽʥʠ ʻ ʚʽʜʥʦʩʥʦ ʥʝʩʪʽʡʢʠʤʠ ʪʘ ʚʠʩʦ-

ʢʦʨʝʘʢʮʽʡʥʠʤʠ ʩʧʦʣʫʢʘʤʠ [1ï4]; ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʬʨʘʛʤʝʥʪ 

ArïNïS=O ʩʭʠʣʴʥʠʡ ʜʦ ʮʠʢʣʦʧʨʠʻʜʥʘʥʥʷ ʟ ʜʽʝʥʘʤʠ ʯʝʨʝʟ  

NïS=O ʛʨʫʧʫ. ɸʨʦʤʘʪʠʯʥʽ ʩʫʣʴʬʽʥʽʣʘʤʽʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʮʠʢ-

ʣʦʧʨʠʻʜʥʘʥʥʽ ɼʽʣʴʩʘ-ɸʣʴʜʝʨʘ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʷʢ 

ʜʽʻʥʦʬʽʣʠ [2], ʘʙʦ ʷʢ 1,3-ʜʠʧʦʣʷʨʥʽ ʧʘʨʪʥʝʨʠ ʮʠʢʣʦʧʨʠʻʜʥʘʥʥʷ ʟ 

ʦʢʩʠʜʘʤʠ ʘʨʠʣʥʽʪʨʠʣʫ [4] ʪʘ ʘʢʨʠʣʦʥʽʪʨʠʣʘʤʠ [1]. ʎʽ ʨʝʘʢʮʽʾ 

ʮʠʢʣʦʧʨʠʻʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʠʡ ʰʣʷʭ ʜʦ ʩʠʥʪʝʟʫ 

ʢʦʨʠʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʽʤʝʡʩʪʚʘ ʮʠʢʣʽʯʥʠʭ ʩʫʣʴʬʦʥʘ-

ʤʽʜʽʚ [4]. ʈʝʘʢʮʽʷ ɼʽʣʴʩʘ-ɸʣʴʜʝʨʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʟʨʦʟʫ-

ʤʽʣʠʭ ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʝʘʢʮʽʡ ʚ ʩʫʯʘʩʥʦʤʫ ʦʨʛʘʥʽʯ-

ʥʦʤʫ ʩʠʥʪʝʟʽ. ɿʘʚʜʷʢʠ ʮʽʡ ʨʝʘʢʮʽʾ ʤʦʞʥʘ ʰʚʠʜʢʦ ʛʝʥʝʨʫʚʘʪʠ 

ʩʢʣʘʜʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʩʪʨʫʢʪʫʨʠ ʟ ʦʜʥʦʯʘʩʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʜʚʦʭ 
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ʚʫʛʣʝʮʴ-ʚʫʛʣʝʮʝʚʠʭ ʟʚôʷʟʢʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʢʽʣʴ-

ʢʽʩʪʶ ʧʫʙʣʽʢʘʮʽʡ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ. ɺʠʚʯʝʥʥʷ ʜʽʻʥʦʬʽʣʽʚ ʚʘʞʣʠʚʝ 

ʟ ʽʩʪʦʨʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʨʘʟʦʤ ʟ ʭʽʥʦʥʘʤʠ ʙʫʣʠ 

ʧʝʨʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʚʠʚʯʘʣʠ ɼʽʣʴʩ ʽ ɸʣʴʜʝʨ, ʨʝʟʫʣʴʪʘʪʠ 

ʷʢʠʭ ʧʦʪʽʤ ʟʘʢʣʘʣʠ ʢʘʥʦʥʠ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ. ɺʠʩʦʢʘ 

ʨʝʘʢʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ N-ʩʫʣʴʬʽʥʽʣʘʤʽʥʽʚ ʪʘ ʾʭ ʪʝʥʜʝʥʮʽʷ ʜʦ ʮʠʢʣʦ-

ʧʨʠʻʜʥʘʥʥʷ, ʥʘʩʢʽʣʴʢʠ ʥʘʤ ʚʽʜʦʤʦ, ʥʝ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʧʦʷʩʥʝʥʽ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʝʣʝʢʪʨʦʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʨʤʦʢʽʥʝʪʠʢʠ. ʋ ʜʘʥʽʡ 

ʨʦʙʦʪʽ ʚʠʩʦʢʘ ʨʝʘʢʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʩʫʣʴʬʽʥʽʣʘʤʽʥʽʚ ʧʦʷʩʥʝʥʘ ʥʘ 

ʦʩʥʦʚʽ ʢʚʘʥʪʦʚʦ-ʭʽʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʣʝʢʫʣʠ ʧ-Br-N-ʩʫʣʴʬʽ-

ʥʽʣʘʥʽʣʽʥʫ (ʨʠʩ. 1) ʤʝʪʦʜʦʤ DFT ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʥʦʚʠʭ ʝʬʝʢʪʽʚ 

ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʟʙʫʨʝʥʥʷ. 

 

ʈʠʩʫʥʦʢ 1 ï ʍʽʤʽʯʥʘ ʬʦʨʤʫʣʘ ʧ-Br-N-ʩʫʣʴʬʽʥʽʣʘʥʽʣʽʥʫ ʪʘ 

ʧʨʠʡʥʷʪʘ ʚ ʨʦʙʦʪʽ ʥʫʤʝʨʘʮʽʷ ʘʪʦʤʽʚ 

ɿʘʨʷʜʠ ʥʘ ʘʪʦʤʘʭ ʽ ʩʧʽʥʦʚʘ ʛʫʩʪʠʥʘ ʜʣʷ ʩʠʥʛʣʝʪʥʦʛʦ (S0) ʽ 

ʪʨʠʧʣʝʪʥʦʛʦ (T1) ʩʪʘʥʽʚ ʤʦʣʝʢʫʣʠ ʧ-Br-N-ʩʫʣʴʬʽʥʽʣʘʥʽʣʽʥʫ, 

ʦʜʝʨʞʘʥʽ ʤʝʪʦʜʦʤ DFT, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1, 

ʟʘʨʷʜʠ ʥʘ ʘʪʦʤʘʭ ʜʣʷ ʦʙʦʭ ʩʪʘʥʽʚ ʜʦʩʠʪʴ ʩʭʦʞʽ, ʘʣʝ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʤʽʯʝʥʘ ʜʝʱʦ ʚʠʱʘ ʝʣʝʢʪʨʦʥʥʘ ʧʦʣʷʨʠʟʘʮʽʷ ʛʨʫʧʠ N=S=O ʚ 

ʦʩʥʦʚʥʦʤʫ ʩʠʥʛʣʝʪʥʦʤʫ ʩʪʘʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʠʧʣʝʪʥʠʤ ʩʪʘʥʦʤ. ʋ 

ʪʦʡ ʞʝ ʯʘʩ T1 ʩʪʘʥ ʤʘʻ ʙʽʣʴʰʠʡ ʜʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ (3,21 D), ʥʽʞ 

ʩʠʥʛʣʝʪʥʠʡ ʩʪʘʥ (1,48 D) ʯʝʨʝʟ ʥʝʧʣʦʩʢʫ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʠ ʚ 

ʪʨʠʧʣʝʪʥʦʤʫ ʩʪʘʥʽ ʪʘ ʜʦʜʘʪʢʦʚʠʡ ʚʥʝʩʦʢ sp ʛʽʙʨʠʜʠʟʘʮʽʾ. ʉʧʽʥʦ-

ʚʘ ʛʫʩʪʠʥʘ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʛʨʫʧʽ NSO ʟ ʥʝʚʝʣʠ-

ʢʠʤ ʧʨʦʥʠʢʥʝʥʥʷʤ ʜʦ ʦʨʪʦ- ʪʘ ʧʘʨʘ-ʧʦʣʦʞʝʥʴ ʬʝʥʽʣʴʥʦʛʦ 

ʢʽʣʴʮʷ (ʪʘʙʣ. 1); ʘʪʦʤʠ ʚʫʛʣʝʮʶ ʚ ʤʝʪʘ- ʧʦʣʦʞʝʥʥʷʭ (3 ʽ 5) ʪʘ  

Ŭ-ʚʫʛʣʝʮʴ (ʉ7) ʥʝʩʫʪʴ ʤʘʣʫ ʥʝʛʘʪʠʚʥʫ ʩʧʽʥʦʚʫ ʛʫʩʪʠʥʫ. ʗʢ ʤʠ 

ʙʘʯʠʤʦ, ʩʧʽʥʦʚʘ ʧʦʣʷʨʠʟʘʮʽʷ ʩʪʘʥʫ ʊ1 ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʮʠʢʣʦʧʨʠʻʜʥʘʥʥʷ ɼʽʣʴʩʘ-ɸʣʴʜʝʨʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʦʨʽʾ ʩʧʽʥ-

ʢʘʪʘʣʽʟʫ [6]. 
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ʊʘʙʣʠʮʷ 1 ï ʄʘʣʣʽʢʝʥʦʚʽ ʟʘʨʷʜʠ ʥʘ ʘʪʦʤʘʭ  

ʽ ʘʪʦʤʥʽ ʩʧʽʥʦʚʽ ʛʫʩʪʠʥʠ N-ʩʫʣʴʬʽʥʽʣʘʥʽʣʽʥʫ 

ʄʦʣʝʢʫʣʘ ʧ-Br -N-ʩʫʣʴʬʽʥʽʣʘʥʽʣʽʥ 

ɸʪʦʤ 

ʉʠʥʛʣʝʪʥʠʡ ʩʪʘʥ ʊʨʠʧʣʝʪʥʠʡ ʩʪʘʥ 

ʟʘʨʷʜʠ ʥʘ ʘʪʦʤʘʭ ʟʘʨʷʜʠ ʥʘ ʘʪʦʤʘʭ 
ʘʪʦʤʥʘ ʩʧʽʥʦʚʘ 

ʛʫʩʪʠʥʘ 

O1 ï0,512 ï0,490 0,474 

C2 ï0,118 ï0,110 0,253 

C3 ï0,156 ï0,149 ï0,138 

C4 0,093 0,089 0,314 

C5 ï0,162 ï0,156 ï0,139 

C6 ï0,151 ï0,139 0,262 

C7 0,241 0,284 ï0,100 

N8 ï0,525 ï0,562 0,550 

S9 0,702 0,608 0,500 

Br10 ï0,107 ï0,080 0,040 

ɺʠʩʦʢʘ ʝʣʝʢʪʨʠʯʥʘ ʧʦʣʷʨʠʟʘʮʽʷ ʛʨʫʧʠ NïS=O ʚ ʦʙʦʭ ʩʪʘʥʘʭ 

ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʘ ʩʠʣʴʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʟʘʨʷʜʽʚ ʥʘ ʘʪʦʤʘʭ N, 

S ʪʘ O (
ŭ ŭ+ ŭ

N S = O
- -

- ); ʜʝ ŭ å 0,5õ0,7 ʚ ʦʩʥʦʚʥʦʤʫ ʩʠʥʛʣʝʪʥʦʤʫ ʩʪʘʥʽ 

ʽ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʝ (ŭ = 0,5õ0,6) ï ʫ ʪʨʠʧʣʝʪʥʦʤʫ ʩʪʘʥʽ. ʎʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʘʞʣʠʚʽ ʜʣʷ ʧʦʷʩʥʝʥʥʷ 1,3-ʜʠʧʦʣʷʨʥʦʛʦ ʮʠʢʣʦʧʨʠʻʜ-

ʥʘʥʥʷ ʚʽʜʥʦʩʥʦ ʦʢʩʠʜʽʚ ʘʨʠʣʥʽʪʨʠʣʫ [4]. ɺʥʝʩʦʢ ʘʪʦʤʘ Br ʫ 

ʝʣʝʢʪʨʠʯʥʫ ʧʦʣʷʨʠʟʘʮʽʶ ʻ ʥʝʚʝʣʠʢʠʤ ʽ ʟʘʙʝʟʧʝʯʫʻ ʥʝʚʝʣʠʢʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ, ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʡ ï0,1. 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʣʝʢʫʣʠ ʬʫʥʢʮʽʦʥʘ-
ʣʦʤ B3LYP, ʦʩʥʦʚʥʠʡ ʩʠʥʛʣʝʪʥʠʡ ʩʪʘʥ ʤʦʣʝʢʫʣʠ ʧ-Br-N-ʩʫʣʴ-

ʬʽʥʽʣʘʥʽʣʽʥʫ ʤʘʻ ʟʘʛʘʣʴʥʫ ʝʥʝʨʛʽʶ ï3330,86823 ʘ.ʦ., ʘ ʝʥʝʨʛʽʷ ʊ1 
ʩʪʘʥʫ ʜʦʨʽʚʥʶʻ ï3330,81699 ʘ.ʦ.. ʊʘʢʠʤ ʯʠʥʦʤ, SïT ʝʥʝʨʛʝʪʠʯʥʘ 

ʱʽʣʠʥʘ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 0,05124 a.ʦ. (1,39 ʝɺ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʧʝʨʝʭʦʜʫ 0ï0 ʬʦʩʬʦʨʝʩʮʝʥʮʽʾ 885 ʥʤ. ʎʝ ʥʝʟʚʠʯ-
ʥʦ ʤʘʣʘ SïT ʝʥʝʨʛʝʪʠʯʥʘ ʱʽʣʠʥʘ ʜʣʷ ʘʨʦʤʘʪʠʯʥʦʾ ʩʧʦʣʫʢʠ ʟ 

ʦʜʥʠʤ ʬʝʥʽʣʴʥʠʤ ʢʽʣʴʮʝʤ. ɼʣʷ ʤʦʣʝʢʫʣ ʙʝʥʟʝʥʫ ʪʘ ʙʨʦʤʙʝʥʟʝʥʫ 

ʮʝʡ ʨʦʟʨʠʚ ʙʣʠʟʴʢʠʡ ʜʦ 3,7 ʝɺ [5]. ʅʠʟʴʢʦʣʝʞʘʯʠʡ ʪʨʠʧʣʝʪ 
ʟʙʫʜʞʝʥʦʛʦ ʩʪʘʥʫ ʧ-Br-ʩʫʣʴʬʽʥʽʣʘʥʽʣʽʥʫ ʜʦʙʨʝ ʢʦʨʝʣʶʻ ʟ ʡʦʛʦ 

ʚʠʩʦʢʦʶ ʭʽʤʽʯʥʦʶ ʨʝʘʢʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʚʽʜʥʦʩʥʦ ʮʠʢʣʦʧʨʠʻʜ-



É É x|n{É 35 

ʥʘʥʥʷ ɼʽʣʴʩʘ-ɸʣʴʜʝʨʘ ʟ ʜʽʻʥʘʤʠ, ʜʽʻʥʦʬʽʣʘʤʠ ʪʘ 1,3-ʜʠʧʦʣʷʨʦ-

ʬʽʣʘʤʠ [1ï4], ʱʦ ʚʨʘʭʦʚʫʻ ʚʠʩʦʢʫ ʩʧʽʥʦʚʫ ʛʫʩʪʠʥʫ ʥʘ ʛʨʫʧʽ Nʉʆ 

ʪʘ ʚʝʣʠʢʠʡ ʜʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ (ʪʘʙʣ. 1). 
ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧ-Br-N-

ʩʫʣʴʬʽʥʽʣʘʥʽʣʽʥʫ ʟ ʽʥʰʠʤʠ ʢʦʥʜʝʥʩʦʚʘʥʠʤʠ ʘʨʦʤʘʪʠʯʥʠʤʠ 

ʚʫʛʣʝʚʦʜʥʷʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ. 
ʄʦʣʝʢʫʣʠ ʥʘʬʪʘʣʝʥʫ, ʘʥʪʨʘʮʝʥʫ, ʪʝʪʨʘʮʝʥʫ ʪʘ ʧʝʥʪʘʮʝʥʫ ʤʘʶʪʴ 

ʪʘʢʽ ʝʥʝʨʛʽʾ ʊ1 ʩʪʘʥʫ, ʱʦ ʟʤʝʥʰʫʶʪʴʩʷ ʚ ʨʷʜʫ 2,6, 1,7, 1,3 ʪʘ 

0,9 ʝɺ [7]. ɸʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ ʟ ʪʨʴʦʤʘ ʽ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ 
ʮʠʢʣʽʚ ʣʝʛʢʦ ʚʩʪʫʧʘʶʪʴ ʫ ʨʝʘʢʮʽʾ ʩʠʥʪʝʟʫ ʜʽʻʥʽʚ ʽ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʪʝʪʨʘʮʝʥʫ, ʾʭ ʩʪʘʙʽʣʴʥʽʩʪʴ ʰʚʠʜʢʦ ʟʤʝʥʰʫʻʪʴʩʷ [8]. ɸʨʦʤʘʪʠʯ-

ʥʽʩʪʴ ʮʠʭ ʩʧʦʣʫʢ ʪʘʢʦʞ ʩʧʘʜʘʻ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ ʭʽʤʽʯʥʫ ʘʢʪʠʚ-
ʥʽʩʪʴ; ʥʘʚʽʪʴ ʘʥʪʨʘʮʝʥ (ʝʥʝʨʛʽʷ ʊ1 ʩʪʘʥʫ ʨʽʚʥʘ 1,7 ʝɺ) ʩʭʠʣʴʥʠʡ 

ʜʦ ʜʠʤʝʨʠʟʘʮʽʾ ʪʘ ʨʝʘʢʮʽʾ ɼʽʣʴʩʘ-ɸʣʴʜʝʨʘ. ʎʽ ʪʝʥʜʝʥʮʽʾ ʤʦʞʥʘ 
ʧʦʷʩʥʠʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʙʤʽʥʥʦʛʦ ʩʧʽʥ-ʢʘʪʘʣʽʟʫ [5ï7]. ɿʛʽʜʥʦ ʟ 

ʮʽʻʶ ʢʦʥʮʝʧʮʽʻʶ ʩʘʤʝ ʪʨʠʧʣʝʪʥʠʡ ʟʙʫʜʞʝʥʠʡ ʩʪʘʥ ʚʠʟʥʘʯʘʻ 

ʪʘʢʫ ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʥʘʤʠ ʤʦʣʝʢʫʣʠ 
ʧ-Br-ʩʫʣʴʬʽʥʽʣʘʥʽʣʽʥʫ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. E. G. Kataev, V. V. Ple-

menkov, Zh. Org. Khim., 1967, 4, 1094. 2. J. K. Whitesell, D. Jamrs, J. F. Car-
penter, J. Chem. Soc. Commun., 1985, 20, 1449ï1450. 3. A. G. Makarov, 
I. Yu. Bagryanskaya, Yu. V. Gatilov et al., J. Mol. Struct., 2010, 978, 158ï162. 
4 Yu. A. Veremeichik, O. A. Tevs, D. B. Krivolapov, O. A. Lodochnikova, V. V. Ple-
menkov, Rus. J. General Chem., 2017, 87, 1143ï1147. 5. B. F. Minaev, J. Mol. 
Catal. A, 2001, 171, 53ï72. 6. B. F. Minaev, H. Agren, J. Mol. Catal. A, 1999, 149, 
179ï195. 7. B. F. Minaev, Chem. Chem.Technol., 2010, 4, 1ï16. 8. G. V. Ba-
ryshnikov, B. F. Minaev, H. ¡gren, Chem. Review, 2017, 117, 6500ï6537. 

ɹ. ʌ. ʄʽʥʘʻʚ, ʜ. ʭ. ʥ., ʧʨʦʬʝʩʩʦʨ, bfmin43@ukr.net 
ʃʘʙʦʨʘʪʦʨʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ ʙʠʦʣʦʛʠʠ,  
ʀʥʩʪʠʪʫʪ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ɺʳʩʰʘʷ ʢʦʨʦʣʝʚʩʢʘʷ  

ʪʝʭʥʠʯʝʩʢʘʷ ʰʢʦʣʘ, ʉʪʦʢʛʦʣʴʤ, ʐʚʝʮʠʷ 

ɻɽʅɽʈɸʎʀʗ ʉʀʅɻʃɽʊʅʆɻʆ ʂʀʉʃʆʈʆɼɸ ʆ2(
1ȹg) ɿɸ 

ʉʏɽʊ ʇʆɻʃʆʑɽʅʀʗ ɺ ʇʆʃʆʉɽ ʇɽʈɽʅʆʉɸ ɿɸʈʗɼɸ ʀ 
ʄɽʍɸʅʀɿʄ ʉʅʗʊʀʗ ɿɸʇʈɽʊɸ ʇʆ ʉʇʀʅʋ 

ʄʦʣʝʢʫʣʘ ʆ2 ʷʚʣʷʝʪʩʷ ʪʨʠʧʣʝʪʥʳʤ 
3Ɇg

- ʙʠʨʘʜʠʢʘʣʦʤ ʠ ʝʝ 

ʧʝʨʝʭʦʜ ʚ ʩʠʥʛʣʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 1ȹg (1.27 Õʤ) ʩʪʨʦʛʦ ʟʘʧʨʝʱʝʥ 
ʢʘʢ ʧʦ ʩʧʠʥʫ, ʪʘʢ ʠ ʧʦ ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʇʨʷʤʦʝ ʩʧʠʥ-
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ʦʨʙʠʪʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʉʆɺ) ʤʝʞʜʫ ʵʪʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ 

ʨʘʚʥʦ ʥʫʣʶ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʧʨʦʩʪʫʶ ʪʝʦʨʠʶ ʚʦʟʤʫ-
ʱʝʥʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʪʨʠʧʣʝʪ-ʩʠʥʛʣʝʪʥʳʭ ʧʝʨʝʭʦʜʦʚ ʤʝʞ-

ʜʫ ʥʠʤʠ. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʭʘʥʠʟʤʳ ʩʥʷʪʠʷ ʟʘʧʨʝʪʘ ʧʦ 
ʩʧʠʥʫ ʚʦʦʙʱʝ ʥʝ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʬʦʪʦʧʨʦʮʝʩʩʘʤ ʢʠʩʣʦʨʦʜʘ. ɺ ʜʘʥ-
ʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ ʉʆɺ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʩʠʥʛʣʝʪ-

ʥʦʛʦ 1ȹg ʢʠʩʣʦʨʦʜʘ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʚ ʧʦʣʦʩʝ ʧʝʨʝʥʦʩʘ ʟʘʨʷʜʘ 
(ʇɿ) ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʘʭ, ʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʨʦʜʦʤ. ʇʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʧʝʨʝʥʦʩ ʟʘʨʷʜʘ ʥʘ ʢʠʩʣʦʨʦʜ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʦʤʫ ʉʆɺ 
ʤʝʞʜʫ ʪʨʠʧʣʝʪʥʳʤ ʠ ʩʠʥʛʣʝʪʥʳʤ ʩʦʩʪʦʷʥʠʷʤʠ ʇɿ ʩ ʨʘʟʥʦʡ 

ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʩʫʧʝʨʦʢʩʠʜʥʦʡ ʯʘʩʪʠ ʚʦʣʥʦʚʦʡ ʬʫʥʢ-
ʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʛʝʥʝʨʘʮʠʶ ʩʠʥʛʣʝʪʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʭʦʞʠʝ ʤʝʭʘʥʠʟʤʳ ʩʥʷʪʠʷ ʟʘʧʨʝʪʘ 
ʧʦ ʩʧʠʥʫ ʧʨʠʤʝʥʠʤʳ ʢ ʨʝʘʢʮʠʷʤ ʦʢʠʩʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʚ 

ʬʝʨʤʝʥʪʘʭ ʦʢʩʠʜʘʟ ʠ ʦʢʩʠʛʝʥʘʟ. 
ɺʚʝʜʝʥʠʝ. ʋʞʝ ʙʦʣʝʝ 90 ʣʝʪ ʩʠʥʛʣʝʪʥʳʡ ʢʠʩʣʦʨʦʜ 1ȹg (

1ʆ2) 
ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʧʦʢʦʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʡ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ 
[1ï10]. ʅʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʘʢʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) 

[10], 1ʆ2 ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʠʛʥʘʣʴʥʳʭ 
ʬʫʥʢʮʠʡ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ [3]. ʕʪʠ ʦʪʢʨʳʪʠʷ ʧʨʠʚʝʣʠ ʢ 

ʧʝʨʝʩʤʦʪʨʫ ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʘʧʦʧʪʦʟʝ ʢʣʝʪʢʠ, ʤʝʭʘʥʠʟ-
ʤʘʭ ʘʜʘʧʪʘʮʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʘʵʨʦʙ-

ʥʦʡ ʵʚʦʣʶʮʠʠ ʚ ʮʝʣʦʤ [8ï10]. ʈʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ 
ʘʪʤʦʩʬʝʨʝ 2.7ï2.4 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝʤ ʬʦʪʦʩʠʥʪʝʟʘ ʧʨʠʚʝʣ ʢ ʨʘʟʚʠʪʠʶ ʘʵʨʦʙʥʳʭ ʬʦʨʤ ʞʠʟʥʠ 
ʥʘ ɿʝʤʣʝ ʠ ʢ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʧʦʷʚʣʝʥʠʶ ɸʌʂ (1ʆ2, ʩʫ-

ʧʝʨʦʢʩʠʜ ʠʦʥ Åʆ2
ï, ʅ2ʆ2, 

ÅRʆ2, 
ÅOH) [10]. ɻʣʘʚʥʳʡ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢ ʚʩʝʭ ɸʌʂ ï ʩʫʧʝʨʦʢʩʠʜ ʠʦʥ ï ʚʳʰʝʣ ʥʘ ʩʮʝʥʫ ʘʵʨʦʙʥʦʡ 

ʞʠʟʥʠ ʚʤʝʩʪʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʢʠʩ-
ʣʝʥʠʝ ʛʣʶʢʦʟʳ ʪʨʠʧʣʝʪʥʳʤ ʢʠʩʣʦʨʦʜʦʤ, ʨʝʘʣʠʟʫʶʱʠʭ ʜʳʭʘ-
ʪʝʣʴʥʫʶ ʮʝʧʴ ʤʠʪʦʭʦʥʜʨʠʡ, ʮʠʢʣ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ, ʩʠʥʪʝʟ 

ɸʊʌ ʠ ʜʨʫʛʠʝ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ [3, 8]. 
ʇʦʩʢʦʣʴʢʫ ʩʫʧʝʨʦʢʩʠʜ ʠʦʥ Åʆ2

-, ʢʘʢ ʛʣʘʚʥʳʡ ʛʝʥʝʨʘʪʦʨ ʚʩʝʭ 

ɸʌʂ, ʧʨʠ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʛʠʙʝʣʠ 
ʢʣʝʪʢʠ, ʜʣʷ ʝʛʦ ʧʦʜʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʬʝʨʤʝʥʪ, 

https://dic.academic.ru/dic.nsf/ruwiki/35992
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ʩʫʧʝʨʦʢʩʠʜ-ʜʠʩʤʫʪʘʟʘ (ʉʆɼ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʉʆɼ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʘ ʚʦ ʚʩʝʭ ʬʦʨʤʘʭ ʞʠʟʥʠ ʠ ʷʚʣʷʝʪʩʷ ʜʨʝʚʥʝʡʰʠʤ ʬʝʨʤʝʥʪʦʤ, 
ʢʦʪʦʨʳʡ ʧʦʷʚʠʣʩʷ ʝʱʝ ʜʦ ʨʘʟʜʝʣʝʥʠʷ ʵʫʙʘʢʪʝʨʠʡ ʦʪ ʘʨʭʝʡ [10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʆɼ ʢʘʢ ʦʩʥʦʚʥʦʡ ʩʢʘʚʝʥʜʞʝʨ ʩʫʧʝʨʦʢʩʠʜ ʠʦʥʘ 
ʩʦʧʫʪʩʪʚʫʝʪ ʝʤʫ ʩʦ ʚʨʝʤʸʥ ʟʘʨʦʞʜʝʥʠʷ ʘʵʨʦʙʥʦʡ ʵʚʦʣʶʮʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʚʦʡ-
ʩʪʚʘʤ ʩʫʧʝʨʦʢʩʠʜ ʠʦʥ-ʨʘʜʠʢʘʣʘ Åʆ2

-, ʛʝʥʝʨʘʮʠʠ 1ʆ2 ʠ ʩʥʷʪʠʶ 

ʟʘʧʨʝʪʘ ʧʦ ʩʧʠʥʫ ʜʣʷ ʨʝʘʢʮʠʡ ʪʨʠʧʣʝʪʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʩʯʠʪʘʝʤ 
ʫʤʝʩʪʥʳʤ ʦʪʤʝʪʠʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʦʙʱʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʚʩʝʡ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ [3, 8ï
10]. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʘʥʘʣʠʟ ʵʬʬʝʢʪʦʚ ʉʆɺ ʚ 

ʤʦʣʝʢʫʣʝ ʆ2 ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʦʣʦʩ ʜʣʷ ʚʩʝʭ ʟʘʧʨʝʱʝʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʧʝʨʝʭʦ-

ʜʦʚ ʢʠʩʣʦʨʦʜʘ ʠ ʚʣʠʷʥʠʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ ʫʩʠʣʝʥʠʝ ʵʪʠʭ ʧʝʨʝ-
ʭʦʜʦʚ, ʚʢʣʶʯʘʷ ʚʘʞʥʫʶ ʨʦʣʴ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʧʨʠ ʧʝʨʝʥʦʩʝ ʟʘʨʷʜʘ (ʇɿ), ʥʦ ʠ ʤʝʭʘʥʠʟʤʳ ʘʢʪʠʚʘʮʠʠ 
ʪʨʠʧʣʝʪʥʦʛʦ ʆ2 ʨʷʜʦʤ ʬʝʨʤʝʥʪʦʚ ʦʢʠʩʣʝʥʠʷ [3]. ɺ ʜʘʥʥʦʡ 
ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʨʝʰʘʶʱʘʷ ʨʦʣʴ ʢʦʥʬʠʛʫʨʘʮʠʡ ʇɿ ʧʨʠ ʛʝʥʝ-

ʨʘʮʠʠ ʩʠʥʛʣʝʪʥʦʛʦ 1ȹg ʢʠʩʣʦʨʦʜʘ ʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘʤʠ. 
ʉʧʝʢʪʨʳ ʢʦʤʧʣʝʢʩʦʚ ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʦʣʝʢʫʣ ʆ2 ʠ ʨʘʩʪ-

ʚʦʨʠʪʝʣʷ. ʅʦʚʳʝ ʩʣʘʙʳʝ ʧʦʣʦʩʳ ʋʌ ʧʦʛʣʦʱʝʥʠʷ ʙʳʣʠ ʧʦʣʫ-
ʯʝʥʳ ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ ʢʠʩʣʦʨʦʜʦʤ ʠ 

ʦʙʲʷʩʥʝʥʳ ʢʘʢ ʧʝʨʝʭʦʜʳ ʩ ʧʝʨʝʥʦʩʦʤ ʟʘʨʷʜʘ (ʇɿ) ʩ ʤʦʣʝʢʫʣʳ 
ʨʘʩʪʚʦʨʠʪʝʣʷ (ʄ) ʥʘ ʢʠʩʣʦʨʦʜ [11ï14]. ɺ ʢʦʤʧʣʝʢʩʝ ʩʪʦʣʢʥʦʚʝ-

ʥʠʷ ʄéʆ2 ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜ ʇɿ ʚ ʩʦʩʪʦʷʥʠʝ ʨʘʜʠʢʘʣʴ-
ʥʦʡ ʧʘʨʳ ʄ+éʆ2

ï [11ï13]. ʇʦʩʢʦʣʴʢʫ ˊgïʦʙʦʣʦʯʢʘ ʤʦʣʝʢʫʣʳ ʆ2 

ʟʘʧʦʣʥʝʥʘ ʪʦʣʴʢʦ ʥʘʧʦʣʦʚʠʥʫ, ʢʠʩʣʦʨʦʜ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʵʣʝʢʪ-
ʨʦʥʥʦʝ ʩʨʦʜʩʪʚʦ (0.45 ʵɺ) [3] ʠ ʩʦʩʪʦʷʥʠʝ ʄ+éʆ2

ï ʦʪʚʝʯʘʝʪ 

ʥʠʟʰʝʤʫ ʚʦʟʙʫʞʜʝʥʠʶ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʦʣʢʥʦʚʝʥʠʷ [17]. 
ʉʫʧʝʨʦʢʩʠʜ ʠʦʥ-ʨʘʜʠʢʘʣ Åʆ2

ï ʠʤʝʝʪ ʦʨʙʠʪʘʣʴʥʦ ʚʳʨʦʞʜʝʥʥʦʝ 

ʜʫʙʣʝʪʥʦʝ ʦʩʥʦʚʥʦʝ ʩʦʩʪʦʷʥʠʝ X2Ʉg, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ 
ʨʘʩʱʝʧʣʝʥʠʝ ʟʘ ʩʯʝʪ ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʉʆɺ) 
ʥʘ ʜʚʘ ʧʦʜʫʨʦʚʥʷ ʩ ʧʨʦʝʢʮʠʝʡ ʧʦʣʥʦʛʦ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʦʩʴ 

ʤʦʣʝʢʫʣʳ ɋ = Lz + Sz, ʨʘʚʥʦʡ 3/2 ʠ 1/2. (ɿʜʝʩʴ Lz ʠ Sz ʦʟʥʘʯʘʶʪ 
ʧʨʦʝʢʮʠʠ ʦʨʙʠʪʘʣʴʥʦʛʦ ʠ ʩʧʠʥʦʚʦʛʦ ʫʛʣʦʚʳʭ ʤʦʤʝʥʪʦʚ ʥʘ ʦʩʴ 

ʤʦʣʝʢʫʣʳ [3]). ʄʦʣʝʢʫʣʷʨʥʳʡ ʘʥʘʣʦʛ ʪʨʝʪʴʝʛʦ ʧʨʘʚʠʣʘ ɻʫʥʜʘ 
[3] ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʧʦʜʫʨʦʚʝʥʴ ɋ = 3/2 ʙʳʣ ʦʩʥʦʚʥʳʤ, ʪʘʢ ʢʘʢ 
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ǵ
3-ʦʙʦʣʦʯʢʘ, ʟʘʧʦʣʥʝʥʘ ʙʦʣʝʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ [3]. ɸʥʘʣʠʟ 

ʚʨʘʱʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʧʝʢʪʨʘ Åʆ2
ï ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʨʘ-

ʱʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʜʫʙʣʝʪʘ X2Ʉg ʠ ʜʘʝʪ ʢʦʥʩʪʘʥʪʫ ʉʆɺ, ʨʘʚʥʫʶ 

ɸsʦ(X
2Ʉg) = ï160Ñ15 ʩʤï1 [15]. ʉʧʠʥ ʛʘʤʠʣʴʪʦʥʠʘʥ ʜʣʷ ʨʘʩʱʝʧ-

ʣʝʥʠʷ ʤʫʣʴʪʠʧʣʝʪʘ ʜʚʫʭʘʪʦʤʥʦʡ ʤʦʣʝʢʫʣʳ ʨʘʚʝʥ: ɽ(ɋ) = 

ÑɸsʦLzSz [3,15], ʛʜʝ + ʦʪʚʝʯʘʝʪ ˊ-ʦʙʦʣʦʯʢʝ, ʟʘʥʷʪʦʡ ʤʝʥʝ ʯʝʤ 
ʥʘʧʦʣʦʚʠʥʫ, ʘ ʤʠʥʫʩ ï ʦʙʦʣʦʯʢʝ ˊ3. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʵʤʧʠʨʠ-

ʯʝʩʢʠʡ ʨʘʩʯʝʪ ʉʆɺ ʜʣʷ ʠʦʥʘ Åʆ2
ï ʧʦ ʤʝʪʦʜʫ ʏʇɼʇ ʜʘʝʪ  

ɸsʦ(X
2Ʉg) = ï153 ʩʤï1 [15] ʚ ʭʦʨʦʰʝʤ ʩʦʛʣʘʩʠʠ ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ [15]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʠʩʣʦʨʦʜʘ ʧʦʯʪʠ ʚʩʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 
(ʚʢʣʶʯʘʷ ʧʠʛʤʝʥʪʳ) ʠʤʝʶʪ ʦʩʥʦʚʥʦʝ ʩʠʥʛʣʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʄ(S0) ʩʦ ʩʧʘʨʝʥʥʳʤʠ ʩʧʠʥʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʝ ʩʦʩʪʦʷʥʠʝ 
ʢʦʤʧʣʝʢʩʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʄéʆ2(

3Ɇg
ï) ʷʚʣʷʝʪʩʷ ʪʨʠʧʣʝʪʥʳʤ, ʪʦ 

ʧʦʣʦʩʘ ʇɿ ʦʪʚʝʯʘʝʪ ʧʝʨʝʭʦʜʫ ʚ ʪʨʠʧʣʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 3(ʄ+éÅʆ2
ï). 

ʕʪʦʪ ʨʘʟʨʝʰʝʥʥʳʡ ʧʦ ʩʧʠʥʫ ʧʝʨʝʭʦʜ ʚʩʝ ʞʝ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʥ-

ʪʝʥʩʠʚʥʳʤ ʠʟ-ʟʘ ʩʣʘʙʦʛʦ ʧʝʨʝʢʨʳʚʘʥʠʷ ʦʨʙʠʪʘʣʝʡ ˊg ʠ űu, ʛʜʝ űu 
ï ʥʠʞʥʷʷ ʚʘʢʘʥʪʥʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʦʨʙʠʪʘʣʴ (ʅɺʄʆ) ʤʦʣʝʢʫʣʳ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʣʠ ʧʠʛʤʝʥʪʘ-ʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘ. 

ʆʙʦʟʥʘʯʠʤ ʪʘʢʞʝ ʚʝʨʭʥʶʶ ʟʘʥʷʪʫʶ ʤʦʣʝʢʫʣʷʨʥʘʷ ʦʨʙʠʪʘʣʴ 
(ɺɿʄʆ) ʨʘʩʪʚʦʨʠʪʝʣʷ ʢʘʢ űi. ʋʯʪʝʤ, ʯʪʦ ʚʳʨʦʞʜʝʥʥʘʷ ˊg ʦʨʙʠ-

ʪʘʣʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʄʆ ˊg,x ʠ ˊg,y ʩ ʦʜʠʥʘʢʦʚʦʡ ʵʥʝʨʛʠʝʡ, ʢʦʪʦ-
ʨʳʝ ʩʣʝʛʢʘ ʨʘʩʱʝʧʣʷʶʪʩʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʄ. ʇʝʨʝʥʦʩ ʵʥʝʨ-

ʛʠʠ ʩ ʪʨʠʧʣʝʪ-ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʄ ʚ ʢʦʤʧʣʝʢʩʝ ʩʪʦʣʢʥʦ-
ʚʝʥʠʷ ʄéʆ2 ʥʘ ʩʠʥʛʣʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʠʩʣʦʨʦʜʘ ʤʦʞʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʥʘ ʨʠʩ. 1. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ ʨʘʟʨʝʰʝʥ 
ʧʦ ʩʧʠʥʫ ʠ ʦʙʫʩʣʦʚʣʝʥ ʦʙʤʝʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ [3ï5]. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʝʨʝʥʦʩ ʵʥʝʨʛʠʠ ʩ ʪʨʠʧʣʝʪ-ʚʦʟʙʫʞʜʝʥʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʄ ʚ ʢʦʤʧʣʝʢʩʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʄéʆ2 ʥʘ  

ʩʠʥʛʣʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʠʩʣʦʨʦʜʘ 
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ʅʦ ʛʝʥʝʨʘʮʠʷ 1ʆ2 ʚʦʟʤʦʞʥʘ ʠ ʙʝʟ ʧʠʛʤʝʥʪʘ-ʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘ 

ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʚ ʧʦʣʦʩʝ ʧʝʨʝʥʦʩʘ ʟʘʨʷʜʘ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʨʘʩʪʚʦʨʘʭ, ʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʨʦʜʦʤ [12ï14]. ʈʘʥʝʝ ʧʦʢʘʟʘʥʦ 

[16, 17], ʯʪʦ ʧʝʨʝʥʦʩ ʟʘʨʷʜʘ ʥʘ ʢʠʩʣʦʨʦʜ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʦʤʫ 
ʉʆɺ ʤʝʞʜʫ ʪʨʠʧʣʝʪʥʳʤ (ʊ) ʠ ʩʠʥʛʣʝʪʥʳʤ (ʉ) ʩʦʩʪʦʷʥʠʷʤʠ ʇɿ ʩ 

ʨʘʟʥʦʡ ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʩʫʧʝʨʦʢʩʠʜʥʦʡ ʯʘʩʪʠ ʚʦʣʥʦʚʦʡ 
ʬʫʥʢʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʛʝʥʝʨʘʮʠʶ ʩʠʥʛʣʝʪ-

ʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. ʇʝʨʝʥʦʩ ʟʘʨʷʜʘ ʥʘ ʨʘʟʥʳʝ ˊg,x ʠ ˊg,y ʦʨʙʠʪʘʣʠ 
ʢʠʩʣʦʨʦʜʘ ʜʘʝʪ ʪʘʢʠʝ ʧʘʨʳ ʪʨʠʧʣʝʪʥʳʭ ʠ ʩʠʥʛʣʝʪʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʇɿ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʪʘʢʦʡ ʞʝ ʤʘʪʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʉʆɺ, ʯʪʦ 
ʠ ʚʝʣʠʯʠʥʘ ɸsʦ(X

2Ʉg)/2 ʚ ʠʦʥʝ 
Åʆ2
ï. ʕʪʦʪ ʤʘʪʨʠʯʥʳʡ ʵʣʝʤʝʥʪ 

ʉʆɺ, ʨʘʚʥʳʡ 76.5 ʩʤï1, ʩʪʦʣʴ ʚʝʣʠʢ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʡ ʊïʉ ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʷʭ ʇɿ. ʇʦʩʢʦʣʴʢʫ 

ʧʦʣʦʩʳ ʇɿ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʘʭ, ʥʘʩʳʱʝʥʥʳʭ 
ʢʠʩʣʦʨʦʜʦʤ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʥʳ [11ï13], ʢʘʢ ʠ ʚʳʭʦʜ 1ʆ2 ʠʟ 

ʊïʊ ʧʦʛʣʦʱʝʥʠʷ 3(ʄïʆ2(
3Ɇg
ï)) Ÿ 3(ʄ+éÅʆ2

ï), ʪʦ ʥʝ ʚʳʟʳʚʘʝʪ 
ʩʦʤʥʝʥʠʷ ʤʝʭʘʥʠʟʤ ʉʆɺ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʪʨʫʢʪʫʨʦʡ ʩʦʩʪʦʷʥʠʡ 
ʇɿ, ʚʢʣʶʯʘʶʱʠʭ ʩʫʧʝʨʦʢʩʠʜʥʫʶ ʯʘʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʆɺ ʚ 

ʩʫʧʝʨʦʢʩʠʜ-ʠʦʥʝ ʦʪʚʝʯʘʝʪ ʟʘ ʊïʉ ʧʝʨʝʭʦʜ ʧʨʠ ʛʝʥʝʨʘʮʠʠ 
ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʘʭ, ʥʘʩʳʱʝʥʥʳʭ 

ʆ2. ʆʪʤʝʯʘʝʤ, ʯʪʦ ʧʦʭʦʞʠʝ ʤʝʭʘʥʠʟʤʳ ʩʥʷʪʠʷ ʟʘʧʨʝʪʘ ʧʦ ʩʧʠʥʫ 
ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʝʘʢʮʠʷʭ ʦʢʠʩʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʚ ʬʝʨʤʝʥʪʘʭ 

ʦʢʩʠʜʘʟ ʠ ʦʢʩʠʛʝʥʘʟ [3, 8] ʠ ʧʨʠ ʢʘʪʘʣʠʟʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʩʠʜʘ 
ʪʠʪʘʥʘ [14]. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 1. R. S. Mulliken. 

Phys. Rev., 32, 186 (1928). 2. H. Kautsky, H. de Bruijn. Naturwissenschaften, 19 
(52), 1043 (1931). 3. ɹ. ʌ. ʄʠʥʘʝʚ. ʋʩʧ. ʍʠʤʠʠ, 76 (11), 1059 (2007). 
4. C. Schweitzer, R. Schmidt. Chem. Rev., 103, 1685 (2003). 5. M. Bregnhßj, 
M. Westberg, B. F. Minaev, P. R. Ogilby. Acc. Chem. Res., 50, 1920 (2017). 
6. ɸ. ɸ. ʂʨʘʩʥʦʚʩʢʠʡ (ʤʣ.), ɹʠʦʬʠʟʠʢʘ, 21, 748 (1976). 7. K. I. Salokhiddinov, 
B. M. Dzagharov, I. M. Byteva, G. P. Gurinovich. Chem. Phys. Lett., 76, 85 (1980). 
8. ɹ. ʌ. ʄʠʥʘʝʚ, ɸ. ɸ. ʇʘʥʯʝʥʢʦ. ʋʢʨ. ɾ. ʄʝʜʠʮʠʥʳ, ɹʠʦʣʦʛʠʠ ʠ ʉʧʦʨʪʘ, 1, 34 
(2020). 9. S. V. Gudkov, O. E. Karp, S. A. Garmash, et al., Biofizika, 57, 1 (2012). 
10. R. Mittler. Trends Plant Sci, 22(1), 11 (2017). 11. H. Tsubomura, R. S. Mulliken. 
J. Am. Chem. Soc., 82, 5966 (1960). 12. R. D. Scurlock, P. R. Ogilby. J. Phys. 
Chem., 93, 5493 (1989). 13. P.-G. Jensen, J. Arnbjerg, L. P. Tolbod, et al. J. Phys. 
Chem. A, 113, 9965 (2009). 14. M. Bregnhßj, P. R. Ogilby. J. Phys. Chem. A, 122, 
12 (2019). 15. J. E. Land, W. Raith. Phys. Rev. Lett., 30, 193 (1973). 16. ɹ. ʌ. ʄʠ-
ʥʘʝʚ. ʊʝʦʨ. ʕʢʩʧʝʨʠʤ. ʍʠʤʠʷ, 20, 209 (1984). 17. E. A. Ogryzlo, C. W. Tang. J. 
Am. Chem. Soc., 92, 5034 (1970). 



40 É É x|n{É 
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ʄɽʍɸʅɯɿʄ ɽʃɽʂʊʈʆʂɸʊɸʃɯʊʀʏʅʆɻʆ  
ʆʂʀʉʅɽʅʅʗ ʉɸʃɯʎʀʃʆɺʆɰ ʂʀʉʃʆʊʀ 

ʉʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʘ (ʉʂ) ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ  ʝʬʝʢ-

ʪʠʚʥʠʡ ʘʥʪʠʩʝʧʪʠʢ ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʚʢʣʶʯʘʶʯʠ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ. ʆʜʥʘʢ, ʚ ʨʘʟʽ 

ʧʦʪʨʘʧʣʷʥʥʷ ʉʂ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪʠ ʩʪʦʢʽʚ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠ-

ʱʝ, ʚʦʥʘ ʤʦʞʝ ʧʨʦʥʠʢʘʪʠ ʚ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʦʙʣʷʪʠ ʤʝʪʦʜʠ ʨʦʟʢʣʘʜʫ ʉʂ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʚ ʣʽʢʘʨʥʷʥʽ ʪʘ 

ʧʨʦʤʠʩʣʦʚʽ ʩʪʦʢʠ. ɺ ʨʦʙʦʪʽ [1] ʙʫʣʦ ʚʠʚʯʝʥʦ ʝʣʝʢʪʨʦʢʘʪʘʣʽʪʠʯʥʝ 

ʦʢʠʩʥʝʥʥʷ ʉʂ ʚ ʢʠʩʣʠʭ ʨʦʟʯʠʥʘʭ ʥʘ ʧʣʘʪʠʥʽ. ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ 

ʢʚʘʥʪʦʚʦ-ʭʽʤʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʩʪʦʩʦʚʥʦ ʤʝʭʘʥʽʟʤʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʦʢʠʩʥʝʥʥʷ ʉʂ ʚ ʫʤʦʚʘʭ ʢʠʩʣʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʝʣʝʢʪʨʦʢʘʪʘʣʽʟʽ 

ʥʘ ʧʣʘʪʠʥʽ. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʚʝʨʭʥʶ ʟʘʡʥʷʪʫ ʤʦʣʝʢʫʣʷʨʥʫ ʦʨʙʽʪʘʣʴ 

(ɺɿʄʆ) ʤʦʣʝʢʫʣʠ ʉʂ, ʩʪʨʫʢʪʫʨʘ ʷʢʦʾ ʙʫʣʘ ʦʧʪʠʤʽʟʦʚʘʥʘ ʤʝʪʦ-

ʜʦʤ ʩʘʤʦʫʟʛʦʜʞʝʥʦʛʦ ʧʦʣʷ ʚ ʥʘʙʣʠʞʝʥʥʽ ʈʄ3 [2]. 

 

ʈʠʩʫʥʦʢ 1 ï ɺʝʨʭʥʷ ʟʘʡʥʷʪʘ ʤʦʣʝʢʫʣʷʨʥʘ  

ʦʨʙʽʪʘʣʴ ʤʦʣʝʢʫʣʠ ʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ 
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ʎʷ ɺɿʄʆ ʧʝʨʝʜʙʘʯʘʻ ʚʠʩʦʢʫ ʝʣʝʢʪʨʦʥʥʫ ʛʫʩʪʠʥʫ ʥʘ ʘʪʦʤʘʭ 

ʢʘʨʙʦʥʫ ʙʝʥʟʦʣʴʥʦʛʦ ʢʽʣʴʮʷ ʚ ʧʦʣʦʞʝʥʥʷʭ 3 ʽ 5 ʚʽʜʥʦʩʥʦ ʧʨʠʻʜ-
ʥʘʥʥʷ ʢʘʨʙʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ. ʗʢ ʽ ʘʚʪʦʨʠ [1] ʤʠ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ 
ʧʝʨʰʘ ʩʪʘʜʽʷ ʝʣʝʢʪʨʦʦʢʠʩʥʝʥʥʷ ʉʂ ʚ ʫʤʦʚʘʭ ʢʠʩʣʦʛʦ ʩʝʨʝʜʦ-
ʚʠʱʘ ʚʢʣʶʯʘʻ ʚʽʜʨʠʚ ʜʚʦʭ ʝʣʝʢʪʨʦʥʽʚ ʽ ʘʪʘʢʫ ʆʅ- ʽʦʥʽʚ ʥʘ ʢʽʣʴʮʝ 
(ʨʠʩ. 2). ɺ ʨʘʟʽ ʪʘʢʦʾ ʽʦʥʽʟʘʮʽʾ ʧʦʣʦʞʝʥʥʷ 3 ʽ 5 ʚʪʨʘʯʘʶʪʴ ʝʣʝʢʪ-
ʨʦʥʥʫ ʛʫʩʪʠʥʫ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʥʽʞ ʽʥʰʽ ʘʪʦʤʠ ʢʽʣʴʮʷ, ʪʦʙʪʦ ʥʘʙʠ-
ʨʘʶʪʴ ʚʝʣʠʢʽ ʧʦʟʠʪʠʚʥʽ ʟʘʨʷʜʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʠ ʙʫʜʫʪʴ 
ʩʭʠʣʴʥʽ ʜʦ ʘʪʘʢʠ ʥʫʢʣʝʦʬʽʣʫ ʆʅ-, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʤʝʭʘʥʽʟʤ ʟʘ 
ʧʝʨʰʦʶ ʩʪʘʜʽʻʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ [1]. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʨʦʟʧʦʜʽʣ 
ʟʘʨʷʜʽʚ ʚ ʥʝʡʪʨʘʣʴʥʽʡ ʤʦʣʝʢʫʣʽ ʉʂ ʚ ʥʽʷʢʽʡ ʤʽʨʽ ʥʝ ʩʧʽʚʧʘʜʘʻ ʟ 
ʪʘʢʠʤ ʤʝʭʘʥʽʟʤʦʤ: ʚ ʧʦʣʦʞʝʥʥʷʭ 3 ʽ 5 ʧʝʨʝʜʙʘʯʝʥʽ ʥʝʛʘʪʠʚʥʽ 
ʟʘʨʷʜʠ (ï0.17 ʽ ï0.176 Ǜ) ʚʽʜʧʦʚʽʜʥʦ, ʪʦʜʽ, ʷʢ ʥʘ ʽʥʰʠʭ ʘʪʦʤʘʭ 
ʢʽʣʴʮʷ ʟʘʨʷʜʠ ʙʣʠʟʴʢʽ ʜʦ ʥʫʣʶ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʙʣʠʞʝʥʥʷ ʽʟʦ-
ʣʴʦʚʘʥʠʭ ʤʦʣʝʢʫʣ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʝʢʩʧʝʨʠʤʝʥʪʫ [1] ʷʢʱʦ ʉʂ ʨʦʟ-
ʛʣʷʜʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʪʘʥʽ ʜʣʷ ʦʧʠʩʫ ʝʣʝʢʪʨʦ-
ʭʽʤʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ. 
ʄʠ ʪʘʢʦʞ ʧʨʦʧʦʥʫʻʤʦ, ʱʦ ʥʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʫʪʚʦʨʶʶʪʴʩʷ 

ʢʘʨʙʢʘʪʽʦʥʠ ʥʘ ʟʨʘʟʦʢ ʪʠʭ, ʷʢʠʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. ɼʦ ʢʘʨʙʢʘ-
ʪʽʦʥʫ ʧʨʠʻʜʥʫʻʪʴʩʷ ʆʅ- ʛʽʜʨʦʢʩʠʣʴʥʠʡ ʘʥʽʦʥ ʚ ʧʦʣʦʞʝʥʥʽ 3 ʘʙʦ 
5. ʈʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʪ ʫʪʚʦʨʝʥʥʷ ʮʠʭ ʢʘʨʙʢʘʪʽʦʥʽʚ ʜʘʻ 162 ʽ 
158 ʢʢʘʣ/ʤʦʣʴ, ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʙʽʣʴʰʠʡ ʚʠʭʽʜ ʧʨʦ-
ʜʫʢʪʽʚ 2,5-ʜʽʦʢʩʠʙʝʥʟʦʡʥʦʾ ʢʠʩʣʦʪʠ (ʚʝʨʭʥʽʡ ʨʷʜʦʢ ʥʘ ʨʠʩ. 2), 
ʥʽʞ 2,3-ʜʽʦʢʩʠʙʝʥʟʦʡʥʦʾ ʢʠʩʣʦʪʠ (ʥʠʞʥʽʡ ʨʷʜʦʢ ʥʘ ʨʠʩ. 2). 

 

ʈʠʩʫʥʦʢ 2 ï ɼʚʘ ʰʣʷʭʠ ʨʝʘʢʮʽʾ ʝʣʝʢʪʨʦʦʢʠʩʥʝʥʥʷ  
ʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʧʣʘʪʠʥʽ 
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ʎʝʡ ʚʠʩʥʦʚʦʢ ʩʧʽʚʧʘʜʘʻ ʟ ʚʠʤʽʨʘʤʠ ʚʠʭʦʜʽʚ ʽ ʢʦʥʩʪʘʥʪʘʤʠ 

ʰʚʠʜʢʦʩʪʽ ʦʢʨʝʤʠʭ ʩʪʘʜʽʡ ʧʨʦʮʝʩʽʚ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 
ʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʧʣʘʪʠʥʽ [1]. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʄ. ɼ. ɺʝʜʝʥʷʧʠʥʘ, 

ɸ. ʂ. ʈʘʢʠʰʝʚ, ɸ. ɸ. ɺʝʜʝʥʷʧʠʥ ʠ ʜʨ., ʂʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ ʩʨʝʜʳ ʠ ʤʝʞʬʘʟʥʳʝ 
ʛʨʘʥʠʮʳ, 2007, 9, 26ï31. 2 J. J. P. Stewart, J. Comp. Chem., 1989, 10, 209ï220. 

ɺ. ɻ. ʇʘʥʯʝʥʢʦ, ʢ. ʭ. ʥ, ʜʦʮʝʥʪ, Valentina.Panchenko@karazin.ua; 
ʆ. ɯ. ɽʨʴʝʤʢʘ, olga.yeromka@gmail.com; 

ɺ. ɺ. ɼʘʚʠʜʦʚʘ; ʅ. ɸ. ʇʝʪʨʝʥʢʦ; 
ʆ. ʄ. ʂʘʣʫʛʽʥ, ʢ. ʭ. ʥ., ʧʨʦʬʝʩʦʨ, onk@gmail.com 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, ʋʢʨʘʾʥʘ 

LiBOB ï ʇɽʈʉʇɽʂʊʀɺʅʀʁ ɽʃɽʂʊʈʆʃɯʊ ɼʃʗ  
ʃɯʊɯʁ-ɯʆʅʅʀʍ ɸʂʋʄʋʃʗʊʆʈɯɺ: ʂʆʅɼʋʂʊʆʄɽʊʈʀʏʅɽ 

ɼʆʉʃɯɼɾɽʅʅʗ ʁʆɻʆ ʈʆɿʏʀʅɯɺ ɺ  
1,2-ɼʀʄɽʊʀʂʉʀɽʊɸʅɯ 

ʇʝʨʰʽ ʣʽʪʽʡ-ʽʦʥʥʽ ʘʢʫʤʫʣʷʪʦʨʠ ʷʧʦʥʩʴʢʘ ʬʽʨʤʘ çSonyè ʚʠʧʫʩ-
ʪʠʣʘ ʚ 1991 ʨʦʮʽ. ʅʘʨʘʟʽ ʦʙʣʘʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦ 
ʰʠʨʦʢʘ ï ʚʽʜ ʧʦʨʪʘʪʠʚʥʦʾ ʝʣʝʢʪʨʦʥʽʢʠ ʜʦ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ. ɼʣʷ 
ʨʦʟʰʠʨʝʥʥʷ ʤʝʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʪʽʡ-ʽʦʥʥʠʭ ʘʢʫʤʫʣʷʪʦʨʽʚ ʥʝʦʙ-
ʭʽʜʥʦ ʧʦʢʨʘʱʝʥʥʷ ʪʘʢʠʭ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʧʠʪʦ-
ʤʦʾ ʝʥʝʨʛʽʾ, ʙʝʟʧʝʢʘ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ, ʟʨʦʩʪʘʥʥʷ ʧʦ-
ʪʫʞʥʦʩʪʽ ʪʘ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ ʚʠʜʽʚ 
ʝʣʝʢʪʨʦʣʽʪʥʠʭ ʩʠʩʪʝʤ [1ï3].  
ɼʦ ʝʣʝʢʪʨʦʣʽʪʥʠʭ ʩʠʩʪʝʤ ʚʠʩʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʚʠʤʦʛʠ: ʚʦʥʠ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ ʽʦʥʥʫ ʧʨʦʚʽʜʥʽʩʪʴ ʪʘ ʥʠʟʴʢʠʡ ʚʥʫʪʨʽʰʥʽʡ 
ʦʧʽʨ ʘʢʫʤʫʣʷʪʦʨʘ ʚ ʰʠʨʦʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ (ʚʽʜ ï40 ʜʦ 
+50 ʦʉ); ʚʠʩʦʢʫ ʚʠʙʫʭʦʙʝʟʧʝʯʽʩʪʴ ʪʘ ʧʦʞʝʞʦʙʝʟʧʝʯʥʽʩʪʴ; ʪʨʠʚʘ-
ʣʫ ʮʠʢʣʶʻʤʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʝʣʝʢʪʨʦʣʽʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʣʝʢʪ-
ʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʨʦʙʦʯʦʤʫ ʽʥʪʝʨʚʘʣʽ ʧʦʪʝʥʮʽʘʣʽʚ, ʥʝʚʠʩʦʢʫ 
ʚʘʨʪʽʩʪʴ ʘʢʫʤʫʣʷʪʦʨʘ [1ï3]. 

ɽʣʝʢʪʨʦʣʽʪʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʣʽʪʽʡ-ʽʦʥʥʠʭ ʘʢʫʤʫʣʷʪʦʨʽʚ ʩʢʣʘ-
ʜʘʶʪʴʩʷ ʽʟ ʩʦʣʽ ʝʣʝʢʪʨʦʣʽʪʫ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. ʄʘʡʞʝ 
ʚʩʽ ʥʝʚʦʜʽ ʨʦʟʯʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʽʤʽʯʥʠʭ ʜʞʝʨʝʣʘʭ 
ʩʪʨʫʤʫ ʻ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʘʙʦ ʦʨʛʘʥʽʯʥʠʤʠ ʥʝʚʦʜʥʠʤʠ ʘʧʨʦ-
ʪʦʥʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ [1]. 
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ɼʦ ʨʦʟʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʣʽʪʽʻʚʠʭ ʘʢʫʤʫʣʷʪʦ-

ʨʘʭ, ʱʦ ʧʝʨʝʟʘʨʷʜʞʘʻʪʴʩʷ ʚʠʩʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: ʚʠʩʦʢʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ (ʭʽʤʽʯʥʘ, ʪʝʨʤʽʯʥʘ, ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʘ) ʚʽʜʥʦʩʥʦ ʢʘʪʦ-

ʜʘ ʪʘ ʘʥʦʜʘ ʚ ʨʦʙʦʯʦʤʫ ʽʥʪʝʨʚʘʣʽ ʧʦʪʝʥʮʽʘʣʽʚ; ʚ ʥʠʭ ʧʦʚʠʥʥʽ 

ʜʦʙʨʝ ʨʦʟʯʠʥʷʪʠʩʷ ʩʦʣʽ-ʝʣʝʢʪʨʦʣʽʪʠ; ʚʠʩʦʢʘ ʧʨʦʚʽʜʥʽʩʪʴ ʫ ʰʠʨʦ-

ʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʚʠʩʦʢʽ ʯʠʩʣʘ ʧʝʨʝʥʦʩʫ ʢʘʪʽʦʥʘ 

ʣʽʪʽʶ; ʚʠʩʦʢʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ [3]. 

ʇʝʨʰʽ ʨʦʟʯʠʥʥʠʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʨʦ ʨʦʟʨʦʙʮʽ 

ʣʽʪʽʡ-ʽʦʥʥʠʭ ʘʢʫʤʫʣʷʪʦʨʽʚ ʤʘʣʠ ʚʠʩʦʢʫ ʜʽʝʣʝʢʪʨʠʯʥʫ ʧʨʦʥʠʢ-

ʥʽʩʪʴ ʪʘ ʚ ʥʠʭ ʜʦʙʨʝ ʨʦʟʯʠʥʷʣʠʩʴ ʩʦʣʽ-ʝʣʝʢʪʨʦʣʽʪʠ. ʈʦʟʯʠʥʥʠʢʠ ʟ 

ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ (Ů < 15), ʯʝʨʝʟ 

ʚʝʣʠʢʫ ʽʦʥʥʫ ʘʩʦʮʽʘʮʽʶ ʚ ʥʠʭ, ʩʧʦʯʘʪʢʫ ʥʝ ʙʨʘʣʠ ʜʦ ʫʚʘʛʠ. ʇʦʪʽʤ 

ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʟ ʥʠʟʴʢʠʤ ʟʥʘ-

ʯʝʥʥʷʤ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʚʽʜʥʦʩʪʽ ʨʦʟʯʠʥʫ [3]. 

ɺʠʙʽʨ ʨʦʟʯʠʥʥʠʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ, ʘʣʝ ʽ 

ʚʠʙʽʨ ʝʣʝʢʪʨʦʣʽʪʫ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ. ɺʠʙʽʨ ʩʦʣʝʡ-ʝʣʝʢʪʨʦ-

ʣʽʪʽʚ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʨʦʙʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯ-

ʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ï ʨʦʟʯʠʥʥʽʩʪʴ, ʩʪʫʧʽʥʴ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʾ ʜʠʩʦ-

ʮʽʘʮʽʾ, ʯʠʩʣʦ ʧʝʨʝʥʦʩʫ, ʽʦʥʥʘ ʨʫʭʣʠʚʽʩʪʴ. ʆʢʨʽʤ ʪʦʛʦ ʟʚʝʨʪʘʻʪʴʩʷ 

ʫʚʘʛʘ ʥʘ ʪʝʨʤʽʯʥʫ ʪʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʪʦʢʩʠʯʥʽʩʪʴ, 

ʚʘʨʪʽʩʪʴ. 

ʉʧʦʯʘʪʢʫ ʚ ʢʦʤʝʨʮʽʡʥʠʭ ʝʣʝʢʪʨʦʣʽʪʘʭ ʜʣʷ ʣʽʪʽʻʚʠʭ ʘʢʫʤʫʣʷ-

ʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʦʣʽ LiClO4 ʪʘ LiBF4. ʆʜʥʘʢ ʯʝʨʝʟ ʚʠʙʫ-

ʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʪʘ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʚʠʩʦʢʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ LiClO4 ʥʝ ʤʦʞʝ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʥʘ 

ʧʨʘʢʪʠʮʽ. ʇʨʦʚʽʜʥʽʩʪʴ ʞʝ ʩʦʣʽ LiBF4 ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ï20 ʦʉ. ʉʽʣʴ 

LiPF6, ʷʢʘ ʚʠʪʽʩʥʠʣʘ ʧʝʨʰʽ ʜʚʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʛʽʜʨʦʣʽʟʫʻʪʴʩʷ ʷʢ 

ʽ LiBF4 ʟ ʚʠʜʽʣʝʥʥʷʤ HF, ʷʢʠʡ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʟʘʻʤʦʜʽʻ ʟ ʤʘʪʝ-

ʨʽʘʣʦʤ ʢʘʪʦʜʫ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʟ ʽʦʥʦʤ ʣʽʪʽʶ ʫʪʚʦʨʶ ʥʝʨʦʟʯʠʥʥʫ 

ʩʧʦʣʫʢʫ LiF. ʊʘʢʦʞ LiPF6 ʻ ʪʝʨʤʽʯʥʦ ʥʝʩʪʽʡʢʦʶ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ɯ ʭʦʯʘ LiPF6 ʧʦʥʘʜ 20 ʨʦʢʽʚ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʩʦʣʝʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʦʤʝʨʮʽʡʥʠʭ ʝʣʝʢʪʨʦʣʽʪʘʭ, ʘʣʝ 

ʯʝʨʝʟ ʾʾ ʥʝʜʦʣʽʢʠ ʘʢʪʠʚʥʦ ʚʝʜʫʪʴʩʷ ʧʦʰʫʢʠ ʽʥʰʠʭ ʩʦʣʝʡ ʣʽʪʽʶ, 

ʟʜʘʪʥʠʭ ʟʘʤʽʥʠʪʠ LiPF6 [3]. 
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ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʟʛʘʜʘʥʠʤ ʚʠʱʝ ʩʦʣʷʤ ʻ ʣʽʪʽʡ ʙʽʩ-ʦʢʩʘʣʘʪʦʙʦ-

ʨʘʪ (LiBOB) ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʛʦ ʻ ï ʩʪʘʙʽʣʴʥʽʰʠʡ ʢʨʠʩʪʘʣʽʯʥʠʡ 

ʩʪʘʥ ʩʦʣʽ, ʚʠʩʦʢʘ ʧʨʦʚʽʜʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʥʝʚʦʜʥʠʭ ʩʠʩʪʝʤʘʭ ʨʦʟ-

ʯʠʥʥʠʢʽʚ; ʜʦʩʪʘʪʥʷ ʨʦʟʯʠʥʥʽʩʪʴ ʚ ʘʣʢʽʣʢʘʨʙʦʥʘʪʥʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʨʦʟʯʠʥʥʠʢʘʭ, ʫʪʚʦʨʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʪʚʝʨʜʦʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʰʘ-

ʨʫ, ʭʦʨʦʰʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʧʦʪʝʥ-

ʮʽʘʣʽʚ, ʭʦʨʦʰʘ ʩʪʽʡʢʽʩʪʴ ʧʝʨʝʟʘʨʷʜʫ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘʨʷʜ/ʨʦʟ-

ʨʷʜʥʦʾ ʮʠʢʣʶʻʤʦʩʪʽ ʪʘ ʚʠʱʘ, ʥʽʞ ʫ LiPF6, ʪʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ. ɯ 

ʭʦʯʘ LiBOB ʤʘʻ ʽ ʩʚʦʾ ʥʝʜʦʣʽʢʠ (ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʜʦʤʽʰʦʢ, ʪʘʢʠʭ ʷʢ 

ʩʣʽʜʦʚʽ ʢʽʣʴʢʦʩʪʽ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʥʝ ʧʨʦʨʝʘʛʫʚʘʣʠ; ʧʽʜʚʠʱʝʥʘ 

ʚôʷʟʢʽʩʪʴ ʨʦʟʯʠʥʽʚ ʝʣʝʢʪʨʦʣʽʪʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʦʝʣʝʢʪʨʦ-

ʣʽʪʥʦʛʦ ʰʘʨʫ ʟ ʧʽʜʚʠʱʝʥʠʤ ʦʧʦʨʦʤ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʢʦʤʽʨʢʠ) ʥʘʨʘʟʽ ʮʷ ʩʽʣʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʚ ʣʽʪʽʡ-ʽʦʥʥʠʭ ʘʢʫʤʫʣʷʪʦʨʘʾʭ [3]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʧʨʦʚʽʜʥʽʩʪʴ ʪʘ ʘʩʦʮʽʘʮʽʶ LiBOB ʚ 1,2-ʜʠʤʝʪʦʢ-

ʩʠʝʪʘʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ 

278.15-318.15 ʂ.  

1,2-ʜʠʤʝʪʦʢʩʠʝʪʘʥ ï ʨʦʟʯʠʥʥʠʢ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʭʽʤʽʯʥʠʭ ʜʞʝʨʝʣ ʩʪʨʫʤʫ ʪʘ ʤʘʻ ʪʘʢʽ 

ʧʝʨʝʚʘʛʠ ʷʢ ʣʝʛʢʽʩʪʴ ʦʯʠʩʪʢʠ ʪʘ ʰʠʨʦʢʠʡ ʽʥʪʝʨʚʘʣ ʨʽʜʢʦʛʦ ʩʪʘʥʫ 

(202.15-358.15 ʂ). 

ʂʦʥʜʫʢʪʦʤʝʪʨʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʦʙʨʦʙʢʫ ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʧʠʩʘʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [4] ʪʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʚʥʷʥʥʷ ʃʽ-ʋʽʪʦʥʘ [5]. 

ʆʜʝʨʞʘʥʽ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʤʦʣʷʨʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʚʽʜ-

ʥʦʩʪʽ (Lʦ) ʨʦʟʯʠʥʽʚ LiBOB ʚ 1,2-ʜʠʤʝʪʦʢʩʠʝʪʘʥʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟ 

ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʟʤʽʥʶʻʪʴʩʷ ʽʦʥ-ʤʦʣʝʢʫʣʷʨʥʘ 

ʚʟʘʻʤʦʜʽʷ ʫ ʨʦʟʯʠʥʽ, ʥʘ ʱʦ ʚʢʘʟʫʶʪʴ ʟʤʽʥʠ ʜʦʙʫʪʢʫ ʇʠʩʘʨʞʝʚ-

ʩʴʢʦʛʦ-ɺʘʣʴʜʝʥʘ (Loho). 

ɿ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʽʣʴʰʫʶʪʴʩʷ ʪʘʢʦʞ ʟʥʘʯʝʥʥʷ ʢʦʥʩ-

ʪʘʥʪ ʘʩʦʮʽʘʮʽʾ ʽʦʥʽʚ ʚ ʽʦʥʥʽ ʧʘʨʠ (lgKʘ). ɿʘʣʝʞʥʽʩʪʴ lgKa ï 1/eT 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʣʽʥʽʡʥʦʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʠʡ ʚʢʣʘʜ ʝʣʝʢʪʨʦ-

ʩʪʘʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚ ʧʨʦʮʝʩ ʘʩʦʮʽʘʮʽʾ ʽʦʥʽʚ.  
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ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʇʦʥʦʤʘʨʝʥʢʦ ʉ. ʄ., 

ɼʝʤʘʭʠʥ ɸ. ɻ. Cʚʦʡʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʘʧʨʦʪʦʥʥʳʭ ʨʘʩʪʚʦʨʠ-

ʪʝʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʣʠʪʠʝʚʳʭ ʍʀʊ. II. ʦʙʲʸʤʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʚʦʨʠʪʝʣʝʡ // 

ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʕʥʝʨʛʝʪʠʢʘ. 2009. ʊ. 9, ˉ 3. ʉ. 138ï146. 2. Xu. K., 

Zhang S. S., Jow T. R., Xu W., and Angel C. A. LiBOB as Salt for Lithium-Ion 

Batteries A Possible Solution for High Temperature Operation // Electrochem. 

Solid-State Lett. 2002. Vol. 2. A26. 3. ʗʨʤʦʣʝʥʢʦ ʆ. ɺ., ʖʜʠʥʘ ɸ. ɺ., ʀʛʥʘ-

ʪʦʚʘ ɸ. ɸ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʞʠʜʢʠʭ ʵʣʝʢʪʨʦ-

ʣʠʪʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ // ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʵʥʝʨ-

ʛʝʪʠʢʘ. 2016. ʊ. 16, ˉ 4. ʉ. 155ï195. 4. ʇʘʥʯʝʥʢʦ ɺ. ɻ., ɺʴʶʥʥʠʢ ʀ. ʅ., ʂʘʣʫ-

ʛʠʥ ʆ. ʅ., ʉʚʠʜ ɽ. ʅ. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʜʠʥʘʤʠʢʫ ʠʦʥʥʦʡ ʩʦʣʴʚʘʪʘʮʠʠ 

ʚ ʘʮʝʪʦʥʝ // ɺʝʩʪʥʠʢ ʍʘʨʴʢʦʚʩʢʦʛʦ ʫʥ-ʪʘ. 1998. ˉ 396. ʉ. 158ï164. 

5. Lee W. H., Wheaton R. J. Conductance of symmetrical, unsymmetrical and mixed 

electrolytes. Part 1. ï Relaxation terms // J. Chem. Soc. Faraday Trans. II. 1978. 

Vol. 74. ̄  4. P. 743ï766. 

ɼ. ɯ. ʉʘʧʦʞʥʠʢ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, dimalv.ua@gmail.com 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ʊɸ ʇʈʀʅʎʀʇʀ  

ʉʊɺʆʈɽʅʅʗ ʂɸʄʋʌʃʗɾʅʆɻʆ  

ɿɸɹɸʈɺʃɽʅʅʗ ʄɸʊɽʈɯɸʃɯɺ 

ʅʘ ʨʝʯʦʚʦʤʫ ʧʦʩʪʘʯʘʥʥʽ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʩʫʯʘʩʥʠʭ ʘʨʤʽʡ ʜʝʨ-

ʞʘʚ ʩʚʽʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʦʙʤʫʥʜʠʨʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʣʽ ʙʦʶ, ï ʧʦʣʴʦʚʘ ʬʦʨʤʘ. 

ʂʘʤʫʬʣʷʞ, ʘʙʦ ʢʘʤʫʬʣʷʞʥʘ ʟʘʙʘʨʚʣʝʥʥʷ, ʤʘʻ ʥʘ ʤʝʪʽ ʤʘʩʢʫ-

ʚʘʥʥʷ ʪʦʛʦ ʦʙô̒ ʢʪʘ, ʥʘ ʷʢʠʡ ʚʦʥʘ ʥʘʥʝʩʝʥʘ. ʇʽʜ ʤʘʩʢʫʚʘʥʥʷʤ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʫʤʽʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʾ ʚʠʜʠʤʦʩʪʽ 

ʦʙô̒ ʢʪʘ ʚ ʦʧʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟ ʤʝʪʦʶ ʫʩʢʣʘʜʥʝʥʥʷ ʽʜʝʥʪʠʬʽ-

ʢʘʮʽʾ ʜʘʥʦʛʦ ʦʙô̒ ʢʪʘ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʘʥʦʾ ʤʝʪʠ ʢʘʤʫʬʣʷʞ ʤʘʻ ʜʚʽ ʬʫʥʢʮʽʾ 

(ʨʠʩ. 1): 

1. ɼʝʬʦʨʤʫʶʯʘ ʬʫʥʢʮʽʷ ʢʘʤʫʬʣʷʞʫ ï ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ʩʧʨʠʡʥʷʪʪʷ ʦʙôʻʢʪʘ. 

2. ɯʤʽʪʘʮʽʡʥʘ ʬʫʥʢʮʽʷ ʢʘʤʫʬʣʷʞʫ ï ʟʜʽʡʩʥʝʥʥʷ ʥʝʚʽʜʜʽʣʴʥʦʩʪʽ 

ʦʙô̒ ʢʪʘ ʚʽʜ ʬʦʥʫ [1]. 
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ʽʤʽʪʘʮʽʡʥʘ ʜʝʬʦʨʤʫʶʯʘ 

ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʽʾ ʢʘʤʫʬʣʶʶʯʦʛʦ  
ʟʘʙʘʨʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʜʷʛʫ 

ɼʝʬʦʨʤʫʶʯʘ ʬʫʥʢʮʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʢʘʤʫʬʣʷʞʘʭ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʙʠʪʪʷ ʩʠʣʫʝʪʫ ʦʙô̒ ʢʪʘ ʥʘ ʨʷʜ ʢʦʥʪ-

ʨʘʩʪʥʠʭ ʢʦʣʽʨʥʠʭ ʧʣʷʤ. ɯʤʽʪʘʮʽʡʥʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʢʦʣʽʨʥʦʾ ʛʘʤʠ, ʘʥʘʣʦʛʽʯʥʦʾ ʪʽʡ, ʱʦ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʽʩ-

ʮʝʚʦʩʪʽ, ʜʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʤʫʬʣʷʞ, ʘ ʚ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ï ʟʘ ʨʘʭʫʥʦʢ ʽʤʽʪʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ 

(ʣʠʩʪʷ, ʪʨʘʚʠ, ʜʽʣʷʥʦʢ ʢʦʨʠ ʜʝʨʝʚ, ʢʘʤʝʥʽʚ ʽ ʪ. ʜ.), ʭʘʨʘʢʪʝʨʥʦʶ 

ʜʣʷ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ. 

ʉʢʣʘʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʘʤʫʬʣʷʞʫ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʰʦʾ ʬʫʥʢʮʽʾ ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʚʝʣʠʢʠʭ ʢʦʣʽʨʥʠʭ ʧʣʷʤ (ʚʦʥʠ ʢʨʘʱʝ ʨʦʟʙʠʚʘʶʪʴ ʩʠʣʫʝʪ, 

ʪʦʤʫ ʱʦ ʥʝ çʟʣʠʚʘʶʪʴʩʷè ʚ ʻʜʠʥʠʡ ʢʦʣʽʨ ʥʘ ʩʝʨʝʜʥʽʭ ʽ ʚʝʣʠʢʠʭ 

ʚʽʜʩʪʘʥʷʭ), ʘ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʜʨʫʛʦʾ ʬʫʥʢʮʽʾ ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʟʦʙʨʘ-

ʞʝʥʥʷ ʩʪʘʪʠʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʚ ʤʘʩʰʪʘʙʽ 1 : 1, ʪʦʙʪʦ, ʷʢ 

ʧʨʘʚʠʣʦ, ʜʨʽʙʥʠʭ ʣʠʩʪʷ, ʩʪʝʙʝʣ ʪʨʘʚ ʽ ʪ. ʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦ-

ʨʶʻʪʴʩʷ ʧʨʦʪʠʨʽʯʯʷ, ʷʢʝ ʨʽʟʥʽ ʨʦʟʨʦʙʥʠʢʠ ʚʠʨʽʰʫʶʪʴ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚ çʤʠʩʣʠʚʩʴʢʠʭè ʪʠʧʘʭ ʢʘʤʫʬʣʷʞʽʚ 

ʜʝʬʦʨʤʫʶʯʘ ʬʫʥʢʮʽʷ ʧʦʚʥʽʩʪʶ ʧʨʠʥʝʩʝʥʘ ʚ ʞʝʨʪʚʫ ʽʤʽʪʘʮʽʡʥʦʾ ï 

ʟʘʟʚʠʯʘʡ çʤʠʩʣʠʚʩʴʢʽè ʢʘʤʫʬʣʷʞʽ ʻ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʟʦʙʨʘ-

ʞʝʥʥʷ ʪʠʭ ʧʨʠʨʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ, ʜʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʝʜʝʥʥʷ ʧʦʣʶ-

ʚʘʥʥʷ. ʋ ʨʦʩʽʡʩʴʢʽʡ ʞʝ çɻʽʨʮʽè (ʾʾ ʢʣʘʩʠʯʥʦʤʫ ʚʘʨʽʘʥʪʽ), ʥʘʚʧʘʢʠ, 

ʽʤʽʪʘʮʽʡʥʘ ʬʫʥʢʮʽʷ ʚʠʨʘʞʝʥʘ ʟʥʘʯʥʦ ʩʣʘʙʢʽʰʝ ʜʝʬʦʨʤʫʶʯʦʾ: 

ʽʤʽʪʘʮʽʡʥʘ ʧʦʣʷʛʘʻ ʪʽʣʴʢʠ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʣʴʦʨʽʚ, 

ʪʦʜʽ ʷʢ ʜʝʬʦʨʤʫʶʯʘ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ 

ʟʘ ʧʣʦʱʝʶ ʝʣʝʤʝʥʪʽʚ-ʥʘʢʣʘʜʦʢ. 
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ɯʩʥʫʶʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ, ʢʣʘʩʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʢʘʤʫʬʣʶʶʯʠʭ ʩʠʩʪʝʤ: 

ʘ) ʽʩʥʫʶʪʴ ʜʚʘ ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛʠ ʜʦ ʢʚʽʪʽʚ, ʱʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴʩʷ ʫ ʩʪʚʦʨʝʥʥʽ ʢʘʤʫʬʣʷʞʽʚ; 

ʙ) ʢʦʣʽʨ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʜʦʤʽʥʫʶʯʦʤʫ (ʯʘʩʪʦ ʟʫʩʪʨʽʯʘ-

ʤʦʤʫ ʢʦʣʴʦʨʫ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʘʤʫʬʣʷʞʫ; 

ʚ) ʢʦʣʽʨ ʧʦʚʠʥʝʥ ʙʫʪʠ çʥʝʧʨʠʻʤʥʠʤè ʜʣʷ ʦʢʘ ʣʶʜʠʥʠ, 

ʧʦʛʣʷʜ ʥʝ ʧʦʚʠʥʝʥ ʽʥʪʫʾʪʠʚʥʦ ʟʫʧʠʥʷʪʠʩʷ ʥʘ ʧʨʝʜʤʝʪʽ ʪʘʢʦʛʦ 

ʢʦʣʴʦʨʫ; 

ʛ) ʪʦʤʫ ʚ ʢʘʤʫʬʣʷʞʥʠʭ ʬʘʨʙʫʚʘʥʥʷʭ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʥʝʷʩʢʨʘʚʽ, ʙʣʷʢʣʽ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʽ, ʧʦʤʽʨʥʽ ʩʽʨʽ ʽ ʪʝʤʥʦ-

ʟʝʣʝʥʽ ʢʦʣʴʦʨʠ; ʚ ʪʦʡ ʞʝ ʯʘʩ, ʥʘʧʨʠʢʣʘʜ, ʩʘʣʘʪʦʚʠʡ ʢʦʣʽʨ ʭʦʯ ʽ 

ʧʦʰʠʨʝʥʠʡ ʚ ʧʨʠʨʦʜʽ, ʘʣʝ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʘʤʫʬʣʷʞʽ ʚʽʥ 

ʧʽʜʭʦʜʠʪʴ ʯʝʨʝʟ ʩʚʦʶ ʷʩʢʨʘʚʽʩʪʴ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚ ʢʘʤʫʬʣʷʞʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʢʦʣʴʦʨʠ: ʭʘʢʽ, ʦʣʠʚʢʦʚʠʡ, ʙʦʣʦʪʥʠʡ, 

ʪʝʤʥʦ-ʪʘ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʠʡ, ʩʽʨʠʡ, ʯʦʨʥʠʡ. 

ɼʣʷ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʥʘ ʩʠʪʫʘʮʽʷ, ʧʨʠ ʷʢʽʡ ʢʽʣʴʢʽʩʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʦʻʥʽʟʦʚʘʥʠʭ ʬʦʨʤʫʚʘʥʴ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʝ, ʱʦ 

ʥʝʤʠʥʫʯʝ ʩʪʚʦʨʶʻ ʩʠʪʫʘʮʽʶ ʪʘʢ ʟʚʘʥʦʾ çʬʦʨʤʠ ˉ 8è (ʱʦ 

çʚʢʨʘʣʠè, ʪʦ ʽ ʥʦʩʠʤʦ). 

ʆʬʽʮʽʡʥʦ ʫ ʧʦʩʪʘʯʘʥʥʽ ɿʉʋ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʘʜʷʥʩʴʢʠʡ 

çɹʫʪʘʥ. ɿ ʧʦʷʚʦʶ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʚʣʘʩʥʝ ʫʢʨʘʾʥʩʴʢʦʤʫ ʢʘʤʫʬʣʷ-

ʞʽ ʘʢʪʠʚʥʦ ʧʦʯʘʣʠ ʨʦʟʨʦʙʢʫ ʽ ʧʨʦʩʫʚʘʥʥʷ ʡʦʛʦ ʩʘʤʦʛʦ, ʢʘʤʫʬʣʷ-

ʞʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʙʝʟʣʽʯ ʨʦʟʨʦʙʦʢ, ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ, ʤʘʙʫʪʴ, 

ʪʽʣʴʢʠ ʦʜʠʥ ʟ ʫʢʨʘʾʥʩʴʢʠʭ ʢʘʤʫʬʣʷʞʽʚ, ʱʦ ʤʘʻ ʥʘʟʚʫ çɾʘʙʘè. 

ɼʘʥʠʡ ʢʘʤʫʬʣʷʞ ʨʦʟʨʦʙʣʝʥʠʡ ʧʽʜ ʜʦʤʽʥʫʶʯʠʡ ʫʢʨʘʾʥʩʴʢʠʡ 

ʣʘʥʜʰʘʬʪ ï ʣʽʩʦʩʪʝʧ ʟ ʨʦʟʨʽʜʞʝʥʠʤʠ ʣʠʩʪʷʥʠʤʠ ʛʘʷʤʠ. 

ʎʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʜʝʬʦʨʤʫʶʯʘ ʬʫʥʢʮʽʷ ʮʴʦʛʦ ʚʠʜʫ ʤʘʣʶʥʢʫ 

ʢʘʤʫʬʣʷʞʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʣʴʦʨʦʚʦʛʦ ʢʦʥʪʨʘʩʪʫ, ʘ 

ʽʤʽʪʘʮʽʡʥʘ ï ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʫ ʧʣʷʤ, ʱʦ ʽʤʽʪʫʶʪʴ 

ʣʠʩʪʷ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʙʦʨʫ ʚʽʜʪʽʥʢʽʚ. ʊʘʢʦʞ ʮʽʢʘʚʦ, ʱʦ 

çɾʘʙʘè ï ʻʜʠʥʠʡ ʢʘʤʫʬʣʷʞ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʷʩʢʨʘʚʦ-ʩʘʣʘ-

ʪʦʚʠʡ ʢʦʣʽʨ. 
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ʄʘʙʫʪʴ, ʨʦʟʨʦʙʥʠʢʠ çɾʘʙʠè ʭʦʪʽʣʠ ʚ ʷʢʽʡʩʴ ʤʽʨʽ ʧʦʚʪʦʨʠʪʠ 

ʚʜʘʣʫ ʩʭʝʤʫ ʤʘʣʶʥʢʫ Multicam (ʧʨʦ ʱʦ ʛʦʚʦʨʠʪʴ ʬʦʨʤʘ ʧʣʷʤ 

ʟʘʜʥʴʦʛʦ ʧʣʘʥʫ ʽ ʥʘʷʚʥʽʩʪʴ ʜʠʬʫʟʥʠʭ ʧʝʨʝʭʦʜʽʚ). ʉʝʢʨʝʪ ʤʘʣʶʥ-

ʢʫ Multicam ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʣʷʤʠ ʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ ʫ ʥʴʦʛʦ 

ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʽ, ʱʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʝʯʽʪʢʦ ʨʦʟʤʝʞʦʚʘʥʽ ʧʣʷʤʘʤʠ 

ʟʘʜʥʴʦʛʦ ʧʣʘʥʫ ʽ ʩʪʚʦʨʶʻ ʽʣʶʟʽʶ ʦʙô̒ ʤʫ. ʈʦʟʨʦʙʥʠʢʠ çè ʚ ʮʴʦʤʫ 

ʧʣʘʥʽ ʩʭʦʞʽ ʥʘ ʘʜʝʧʪʽʚ ʢʘʨʛʦ-ʢʫʣʴʪʫ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʽʤʽʪʫʚʘʪʠ 

ʱʦʩʴ ʟʦʚʥʽʰʥʻ, ʥʝ ʨʦʟʫʤʽʶʯʠ ʩʫʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ï ʧʣʷʤʠ ʧʝʨʝʜ-

ʥʴʦʛʦ ʧʣʘʥʫ ʚ çɾʘʙʽè ʤʘʣʦ ʪʦʛʦ, ʱʦ ʥʝʜʦʩʪʘʪʥʴʦ ʢʦʥʪʨʘʩʪʥʽ 

ʱʦʜʦ ʟʘʜʥʴʦʛʦ, ʪʘʢ ʱʝ ʡ ʤʘʶʪʴ ʚʠʨʘʞʝʥʽ ʜʠʬʫʟʥʽ ʧʝʨʝʭʦʜʠ (ʱʦ 

ʥʘ ʢʦʨʥʽ ʚʙʠʚʘʻ 3D-ʝʬʝʢʪ). 

ʇʨʦʪʝ, ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʠʨʦʜʥʠʭ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ çɾʘʙʘè ʜʦʩʠʪʴ ʟʘʜʦʚʽʣʴʥʘ. ʋ ʚʩʷʢʦʤʫ ʨʘʟʽ, ʩʭʦʞʘ ʥʘ 

ʘʥʛʣʽʡʩʴʢʠʡ Penkott ʜʦ ʩʪʫʧʝʥʷ ʟʤʽʰʫʚʘʥʥʷ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ: 

- ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʧʦʢʦʣʽʥʥʷ ʩʫʯʘʩʥʠʭ ʢʘʤʫʬʣʷʞʽʚ: ʢʘʤʫʬʣʷ-

ʞʽ ʟ ʚʝʣʠʢʠʤʠ ʟʘ ʧʣʦʱʝʶ ʧʣʷʤʘʤʠ ʦʢʨʫʛʣʠʭ ʬʦʨʤ; ʢʘʤʫʬʣʷʞʽ ʟ 

ʧʽʢʩʝʣʴʥʠʤʠ ʧʣʷʤʘʤʠ, ʟʛʨʫʧʦʚʘʥʠʤʠ ʚ ʛʨʫʧʠ; ʢʘʤʫʬʣʷʞʽ ʟ 

ʝʣʝʤʝʥʪʘʤʠ 3D ʝʬʝʢʪʫ; 

- ʯʠʤ ʙʽʣʴʰʝ ʢʨʘʾʥʘ ʚʝʜʝ ʙʦʡʦʚʠʭ ʜʽʡ, ʪʠʤ ʙʽʣʴʰʝ ʫ ʥʝʾ 

ʥʦʤʝʥʢʣʘʪʫʨʘ ʢʘʤʫʬʣʷʞʽʚ; 

- ʥʝ ʽʩʥʫʻ çʢʨʘʱʦʛʦè ʢʘʤʫʬʣʷʞʫ ï ʚʩʽ ʭʦʨʦʰʽ ʜʣʷ ʧʝʚʥʠʭ 

ʫʤʦʚ, ʦʜʥʘʢ ʫ ʢʘʤʫʬʣʷʞʽʚ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʴ ʻ ʦʯʝʚʠʜʥʽ ʧʝʨʝ-

ʚʘʛʠ ʧʝʨʝʜ ʢʘʤʫʬʣʷʞʘʤʠ ʧʦʧʝʨʝʜʥʽʤʠ; 

- ʚʩʽ ʩʧʨʦʙʠ ʨʦʟʨʦʙʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʢʘʤʫʬʣʷʞ ʧʦʢʠ ʥʝ 

ʫʚʽʥʯʘʣʠʩʷ ʦʩʫʜʥʠʤ ʫʩʧʽʭʦʤ. 

ʗʢʱʦ ʞ ʛʦʚʦʨʠʪʠ ʧʨʦ ʩʪʚʦʨʝʥʥʷ çʽʜʝʘʣʴʥʦʛʦè ʢʘʤʫʬʣʷʞʫ, ʪʦ, 

ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʽʥ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

ʘ) ʬʦʥ ï ʨʦʟʤʠʪʽ ʧʣʷʤʠ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʥʝʷʩʢʨʘʚʠʭ ʢʦ-

ʣʴʦʨʽʚ ʟ ʧʣʘʚʥʠʤʠ ʢʦʣʽʨʥʠʤʠ ʧʝʨʝʭʦʜʘʤʠ (ʜʠʬʫʟʥʠʤʠ ʘʙʦ 

ʛʨʘʜʽʻʥʪʥʠʤʠ); 

ʙ) ʧʣʷʤʠ ʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ ï ʧʽʢʩʝʣʴʥʽ, ʟ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝ-

ʥʠʤʠ ʤʝʞʘʤʠ, ʙʽʣʴʰ ʪʝʤʥʠʭ ʚʽʜʪʽʥʢʽʚ, ʥʽʞ ʬʦʥ, ʧʦʚʠʥʥʽ ʽʤʽʪʫ-

ʚʘʪʠ ʝʣʝʤʝʥʪʠ ʪʦʛʦ ʣʘʥʜʰʘʬʪʫ, ʚ ʷʢʦʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʢʘʤʫʬʣʷʞʫ. 
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ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʉʦʚʨʝʤʝʥʥʳʝ ʢʘʤʫʬʣʷ-

ʞʠ: ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʧʝʨʩʧʝʢʪʠʚʳ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 
ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://topwar.ru/90917-sovremennye-kamuflyazhi-principy-
sozdaniya-raznovidnosti-perspektivy-chast-1.html.  

ɸ. ɯ. ʐʫʨʜʫʢ, ʢ. ʬ.-ʤ. ʥ., ʜʦʮʝʥʪ, shurdukai@gmail.com; 

ʆ. ɻ. ʌʦʤʢʽʥʘ, ʢ. ʧ. ʥ., ʜʦʮʝʥʪ, fomkinalena4@gmail.com; 
ʆ. ʇ. ʂʦʰʦʚʘ, ʢ. ʧ. ʥ., ʜʦʮʝʥʪ 

ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ  
çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ 

ʅɸʄɸɻʅɯʏɽʅɯʉʊʔ ɼɺʆɺʀʄɯʈʅʀʍ ʇʈʆɺɯɼʅʀʂɯɺ 
ɿ ɼʆʄɯʐʂʆɺʀʄʀ ʉʊɸʅɸʄʀ ɽʃɽʂʊʈʆʅɯɺ 

ɽʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ ʟ ʜʚʦʚʠʤʽʨʥʦʶ ʧʨʦʚʽʜʥʽʩʪʶ ʚʠʚʯʘʶʪʴʩʷ 

ʜʘʚʥʦ [1]. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʪʦʥʢʽ ʧʣʽʚʢʠ ʤʝʪʘʣʽʚ, ʽʥʚʝʨʩʽʡʥʽ 

ʰʘʨʠ ʥʘ ʤʝʞʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʽ ʜʽʝʣʝʢʪʨʠʢʽʚ, ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʠ ʟ 

ʩʝʣʝʢʪʠʚʥʠʤ ʣʝʛʫʚʘʥʥʷʤ, ʥʘʜʨʝʰʽʪʢʠ, ʝʣʝʢʪʨʦʥʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʨʽʜʢʦʛʦ ʛʝʣʽʶ. ɺ ʮʠʭ ʩʠʩʪʝʤʘʭ ʚʽʜʢʨʠʪʦ ʨʷʜ ʮʽʢʘʚʠʭ ʷʚʠʱ, ʟʦʢʨʝ-

ʤʘ ʢʚʘʥʪʦʚʠʡ ʝʬʝʢʪ ʍʦʣʣʘ, ʨʽʟʥʽ ʪʠʧʠ ʣʦʢʘʣʽʟʘʮʽʾ ʝʣʝʢʪʨʦʥʽʚ. 

ɼʚʦʚʠʤʽʨʥʽ ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ ʷʚʣʷʶʪʴʩʷ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʧʨʠʩʪʨʦʾʚ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ. ɺʩʝ ʮʝ ʟʫʤʦʚʣʶʻ 

ʧʽʜʚʠʱʝʥʠʡ ʽʥʪʝʨʝʩ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ɺʠʚʯʝʥʥʶ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʚʦʚʠʤʽʨʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ 

ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ [2, 3]. ɺ ʮʠʭ ʨʦʙʦʪʘʭ ʟôʷʩʦʚʘʥʦ, ʷʢ ʢʚʘʥʪʫ-

ʚʘʥʥʷ ʃʘʥʜʘʫ ʚʧʣʠʚʘʻ ʥʘ ʧʘʨʘ- ʽ ʜʽʘʤʘʛʥʽʪʥʫ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ 

ʝʣʝʢʪʨʦʥʽʚ. ɿôʷʩʦʚʘʥʦ ʪʘʢʦʞ, ʷʢ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʤʽʰʢʦʚʠʭ 

ʘʪʦʤʽʚ ʚʧʣʠʚʘʻ ʥʘ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʚʦʚʠʤʽʨʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ 

[1]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʦʤʽʰʢʠ ʟʫʤʦʚʣʶʶʪʴ ʪʽʣʴʢʠ ʨʦʟʰʠʨʝʥʥʷ 

ʨʽʚʥʽʚ ʃʘʥʜʘʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟôʷʚʣʷʶʪʴʩʷ ʤʘʣʽ ʧʦʧʨʘʚʢʠ ʜʦ 

ʤʦʥʦʪʦʥʥʦʾ ʯʘʩʪʠʥʠ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʝʣʝʢʪʨʦʥʽʚ ʽ ʬʘʢʪʦʨ ɼʽʥʛʣʷ ʫ 

ʦʩʮʠʣʶʶʯʽʡ ʯʘʩʪʠʥʽ [1]. ɺʦʥʠ ʟʫʤʦʚʣʝʥʽ ʯʘʩʪʦʪʦʶ ʟʽʪʢʥʝʥʴ 

ʝʣʝʢʪʨʦʥʽʚ ʟ ʜʦʤʽʰʢʦʚʠʤʠ ʘʪʦʤʘʤʠ. ɸʣʝ ʜʦʤʽʰʢʠ ʥʝ ʪʽʣʴʢʠ 

ʦʙʤʝʞʫʶʪʴ ʚʽʣʴʥʠʡ ʧʨʦʙʽʛ ʝʣʝʢʪʨʦʥʽʚ. ɺʦʥʠ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʾʭ ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʧʝʢʪʨ. ʇʦʨʷʜ ʟ ʨʽʚʥʷʤʠ ʃʘʥʜʘʫ ʽʩʥʫʶʪʴ ʣʦ-

ʢʘʣʴʥʽ ʨʽʚʥʽ ʝʣʝʢʪʨʦʥʽʚ ʫ ʧʦʣʽ ʜʦʤʽʰʢʦʚʠʭ ʘʪʦʤʽʚ. ɺʦʥʠ ʚʽʜʱʝ-

ʧʣʝʥʽ ʚʽʜ ʨʽʚʥʽʚ ʃʘʥʜʘʫ çʚʥʠʟè ʫ ʚʠʧʘʜʢʫ ʜʦʤʽʰʢʽʚ, ʷʢʽ ʧʨʠʪʷ-

ʛʘʶʪʴ ʝʣʝʢʪʨʦʥʠ, ʽ çʚʛʦʨʫè, ʢʦʣʠ ʚʦʥʠ ʾʭ ʚʽʜʰʪʦʚʭʫʶʪʴ [4]. ɺ 

https://topwar.ru/90917-sovremennye-kamuflyazhi-principy-sozdaniya-raznovidnosti-perspektivy-chast-1.html
https://topwar.ru/90917-sovremennye-kamuflyazhi-principy-sozdaniya-raznovidnosti-perspektivy-chast-1.html
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ʮʽʡ ʨʦʙʦʪʽ ʟôʷʩʦʚʘʥʦ, ʷʢ ʣʦʢʘʣʴʥʽ ʨʽʚʥʽ ʝʣʝʢʪʨʦʥʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʘʨʘ- ʽ ʜʽʘʤʘʛʥʽʪʥʫ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ ʜʚʦʚʠʤʽʨʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ. 

ʈʦʟʛʣʷʥʫʪʘ ʩʪʘʥʜʘʨʪʥʘ ʤʦʜʝʣʴ ʜʚʦʚʠʤʽʨʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʛʘʟʫ ʚ ʧʣʦʱʠʥʽ z = 0. ɿʘʢʦʥ ʜʠʩʧʝʨʩʽʾ ʝʣʝʢʪʨʦʥʽʚ ʽʟʦʪʨʦʧʥʠʡ ʽ 

ʢʚʘʜʨʘʪʠʯʥʠʡ. ɼʦʤʽʰʢʦʚʽ ʘʪʦʤʠ ʭʘʦʪʠʯʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʚ 

ʧʣʦʱʠʥʽ z = 0. ʄʘʛʥʽʪʥʝ ʧʦʣʝ H ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʝ ʮʽʡ ʧʣʦʱʠʥʽ. 

ɺ ʣʽʥʽʡʥʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʧʦ ʛʫʩʪʠʥʽ ni ʜʦʤʽʰʢʦʚʠʭ ʘʪʦʤʽʚ 

ʛʫʩʪʠʥʘ ʩʪʘʥʽʚ ʝʣʝʢʪʨʦʥʽʚ, ʷʢ ʬʫʥʢʮʽʷ ʝʥʝʨʛʽʾ e, ʤʘʻ ʚʠʛʣʷʜ  

() () ()g g g ,e e d e= +  

ʜʝ g0 ï ʚʥʝʩʦʢ ʨʽʚʥʽʚ ʃʘʥʜʘʫ [2, 3], ʘ dg ï ʣʦʢʘʣʴʥʠʭ ʨʽʚʥʽʚ [5]. 

ɺʽʥ ʜʦʨʽʚʥʶʻ  

() ( )l

i n

n

g n .s

s

d e d e e= -ä  

ʊʫʪ 
l

nse  ï ʧʦʣʦʞʝʥʥʷ n-ʛʦ ʣʦʢʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʽ ʩʧʽʥʦʚʠʤ ʢʚʘʥ-

ʪʦʚʠʤ ʯʠʩʣʦʤ s. ʊʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʦʥʥʦʛʦ ʛʘʟʫ 

ʜʦʨʽʚʥʶʻ ɋ ,d=W + W ʜʝ W0 ï ʚʽʜʦʤʠʡ ʚʥʝʩʦʢ [2, 3], ʘ d W ï 

ʚʥʝʩʦʢ ʣʦʢʘʣʴʥʠʭ ʨʽʚʥʽʚ. ʁʦʛʦ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

a i

i cT

a i

n T d H
e sh ch .

i sin T T

x
ll lw lm

d
l pl

+ ¤ ¡

-

- ¤

W=- ñ   (1) 

ʊʫʪ ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʜʠʥʠʮʷʭ, x¡ = x ° D, x ï 

ʭʽʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʦʥʽʚ, D ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʽʚʥʝʤ ʃʘʥʜʘʫ ʽ 

ʚʽʜʱʝʧʣʝʥʠʤ ʚʽʜ ʥʴʦʛʦ ʣʦʢʘʣʴʥʠʤ ʨʽʚʥʝʤ (ʟʥʘʢʠ ° ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʨʠʪʷʛʘʥʥʶ ʽ ʚʽʜʰʪʦʚʭʫʚʘʥʥʶ ʝʣʝʢʪʨʦʥʽʚ ʜʦʤʽʰʢʦʚʠʤʠ ʘʪʦʤʘ-

ʤʠ), wʩ ï ʮʠʢʣʦʪʨʦʥʥʘ ʯʘʩʪʦʪʘ, m ï ʩʧʽʥʦʚʠʡ ʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ 

ʝʣʝʢʪʨʦʥʫ, 0 < a < 1. ʂʚʘʥʪʦʚʘ ʩʪʘʣʘ ʽ ʧʣʦʱʘ, ʟʘʡʥʷʪʘ ʝʣʝʢʪʨʦ-

ʥʘʤʠ, ʧʨʠʡʥʷʪʽ ʨʽʚʥʠʤʠ ʦʜʠʥʠʮʽ. ʂʦʣʠ x ʧʝʨʝʚʠʱʫʻ ʥʠʞʥʶ ʛʨʘ-

ʥʠʮʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʧʝʢʪʨʫ ʝʣʝʢʪʨʦʥʽʚ, ʢʦʥʪʫʨ ʽʥʪʝʛʨʫʚʘʥʥʷ ʚ 

ʬʦʨʤʫʣʽ (1) ʤʦʞʥʘ ʟʘʤʢʥʫʪʠ ʥʘʧʽʚʢʦʣʦʤ ʚ ʣʽʚʽʡ ʥʘʧʽʚʧʣʦʱʠʥʽ 

ʟʤʽʥʥʦʾ l. ʄʦʥʦʪʦʥʥʠʡ ʚʥʝʩʦʢ d W0 ʚ ʽʥʪʝʛʨʘʣ (1) ʟʫʤʦʚʣʝʥʠʡ 

ʧʦʣʶʩʦʤ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʚ ʪʦʯʮʽ l = 0, ʘ ʧʨʦʩʪʽ ʧʦʣʶʩʠ ʚ 
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ʪʦʯʢʘʭ ( )r

c

irT
r , , ...

p
l

w
= =° °  ʜʘʶʪʴ ʦʩʮʠʣʶʶʯʠʡ ʟʽ ʟʤʽʥʦʶ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚʥʝʩʦʢ W
~
d  ʚ ʽʥʪʝʛʨʘʣ. ʂʦʣʠ ʊ<< x, ʚʥʝʩʢʦʤ 

ʧʦʣʶʩʽʚ ʚ ʪʦʯʢʘʭ l = ï1, ï2, ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
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rT r r H
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¤
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- ¡
W= ä  (3) 

ʇʝʨʰʠʡ ʜʦʜʘʪʦʢ ʚ (2) ʟʫʤʦʚʣʝʥʠʡ ʧʘʨʘ-, ʘ ʜʨʫʛʠʡ ʜʽʘʤʘʛ-

ʥʝʪʠʟʤʦʤ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʥʘ ʜʦʤʽʰʢʘʭ ʝʣʝʢʪʨʦʥʽʚ. 

ɯʟ ʬʦʨʤʫʣ (2) ʽ (3) ʟʥʘʭʦʜʠʤʦ ʚʥʝʩʦʢ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʝʣʝʢʪ-

ʨʦʥʽʚ ʚ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ ʜʚʦʚʠʤʽʨʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ: 
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ʊʫʪ m  ̔ʝ ï ʝʬʝʢʪʠʚʥʘ ʤʘʩʘ ʽ ʚʝʣʠʯʠʥʘ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʫ, ʩ ï 

ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ, x >> wc. ʂʦʣʠ m ʜʦʨʽʚʥʶʻ ʤʘʛʥʝʪʦʥʫ ɹʦʨʘ, ʘ ʪ 

ï ʤʘʩʘ ʚʽʣʴʥʦʛʦ ʝʣʝʢʪʨʦʥʫ, ʧʘʨʘʤʘʛʥʽʪʥʠʡ ʚʥʝʩʦʢ ʫ ʥʘʤʘʛʥʽ-

ʯʝʥʽʩʪʴ (4) ʚʪʨʠʯʽ ʧʝʨʝʚʠʱʫʻ ʜʽʘʤʘʛʥʽʪʥʠʡ. ɺʽʜʥʦʰʝʥʥʷ ʚʥʝʩʢʽʚ 

(4) ʽ (5) ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʚʥʝʩʢʽʚ, ʟʫʤʦʚʣʝʥʠʭ ʨʽʚʥʷʤʠ ʃʘʥʜʘʫ, 

ʧʨʦʧʦʨʮʽʡʥʝ nil
2, ʜʝ 

2
1

ö
÷

õ
æ
ç

å
=

eH

c
l  ï ʤʘʛʥʽʪʥʘ ʜʦʚʞʠʥʘ. ʗʢʱʦ 

ʚʟʷʪʠ ʧ̔ = 1011 ʩʤ2, ʪʠʧʦʚʝ ʜʣʷ ʽʥʚʝʨʩʽʡʥʦʛʦ ʰʘʨʫ ʥʘ ʤʝʞʽ ʢʨʝʤ-

ʥʽʶ ʽ ʜʚʦʦʢʠʩʫ ʢʨʝʤʥʽʶ [1], ʘ ʪʘʢʦʞ ʅ = 1ʊʣ, ʮʝ ʚʽʜʥʦʰʝʥʥʷ 

ʙʫʜʝ ʙʣʠʟʴʢʠʤ ʜʦ ʦʜʠʥʠʮʽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʣʦʢʘʣʴʥʽ ʨʽʚʥʽ, ʨʦʟʪʘ-

ʰʦʚʘʥʽ ʤʽʞ ʨʽʚʥʷʤʠ ʃʘʥʜʘʫ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʘʥʘʣʽʟʽ 
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ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʚʦʚʠʤʽʨʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ. ʏʘʩʪʦʪʘ ʦʩʮʠ-

ʣʷʮʽʡ (5) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʯʘʩʪʦʪʠ ʦʩʮʠʣʷʮʽʡ, ʟʫʤʦʚʣʝʥʠʭ ʨʽʚʥʷ-

ʤʠ ʃʘʥʜʘʫ. ɺʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʮʠʭ ʯʘʩʪʦʪ ʜʦʨʽʚʥʶʻ D/x. ɺʦʥʘ 

ʤʘʣʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʠʥʠʮʝʶ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʦʩʮʠʣʶʶʯʽ ʚʥʝʩ-

ʢʠ ʚ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ, ʟʫʤʦʚʣʝʥʽ ʨʽʚʥʷʤʠ ʃʘʥʜʘʫ ʽ ʣʦʢʘʣʴʥʠʤʠ 

ʨʽʚʥʷʤʠ, ʦʪʨʠʤʫʻʤʦ ʙʠʪʪʷ ʥʘ ʛʨʘʬʽʢʫ ʟʘʣʝʞʥʦʩʪʽ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ 

ʚʽʜ ʦʙʝʨʥʝʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɺʦʥʠ ʩʭʦʞʽ ʟ ʙʠʪʪʷʤʠ ʫ ʪʨʠʚʠ-

ʤʽʨʥʠʭ ʩʠʩʪʝʤʘʭ [5]. ʏʘʩʪʦʪʘ ʙʠʪʪʷ ʪʩD/ʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʧʦʣʦʞʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʨʽʚʥʽʚ. ɻʣʠʙʠʥʘ ʙʠʪʪʷ ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡ-

ʥʦ ʛʫʩʪʠʥʽ ʜʦʤʽʰʢʦʚʠʭ ʘʪʦʤʽʚ. ʎʝ ʟʨʦʩʪʘʥʥʷ ʧʨʠʧʠʥʷʻʪʴʩʷ, ʢʦʣʠ 

ʚʽʜʱʝʧʣʝʥʥʷ D ʩʪʘʻ ʨʽʚʥʠʤ ʰʠʨʠʥʽ ʨʽʚʥʷ ʃʘʥʜʘʫ ʽ ʣʦʢʘʣʴʥʦʛʦ 

ʨʽʚʥʷ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɸʥʜʦ ʊ., ʌʘʫʣʝʨ ɸ., 

ʉʪʝʨʥ ʌ. ʕʣʝʢʪʨʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʜʚʫʤʝʨʥʳʭ ʩʠʩʪʝʤ. ï ʄʦʩʢʚʘ : ʄʠʨ, 1985. ï 
416 ʩ. 2. Isihara A., Kojima D. Y. Study of two ï dimensional electrons in a 
magnetic field // Phys. Rev. B. ï 1979. ï V. 19, ˉ 2. ï P. 846ï855. 3. Shoenbery D. 

Magnetization of a two ï dimensional electron gas. Journ. Low Temp. Phys. ï 1984. 
ï V. 56, ˉ 5/6. ï P. 417ï440. 4. ɹʘʪʘʢʘ ʕ. ʇ., ɽʨʤʦʣʘʝʚ ɸ. ʄ. ʇʨʠʤʝʩʥʳʝ 
ʫʨʦʚʥʠ ʜʚʫʤʝʨʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʛʘʟʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ // ʀʟʚ. ɺʫʟʦʚ. ʌʠʟʠʢʘ. 
ï 1983. ï ̄  1. ï ʉ. 111ï112. 5. ɽʨʤʦʣʘʝʚ ɸ. ʄ., ʂʘʛʘʥʦʚ ʄ. ʀ. ʆ ʧʨʠʯʠʥʝ ʙʠʝʥʠʡ 

ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʵʬʬʝʢʪʘ ʜʝ ɻʘʘʟʘ ï ʚʘʥ ɸʣʴʬʝʥʘ ʚ ʤʝʪʘʣʣʘʭ ʪʠʧʘ ʚʠʩʤʫʪʘ // 
ʇʠʩʴʤʘ ʚ ɾʕʊʌ. ï 1967. ï ʊ. 6., ʚʳʧ. 11. ï ʉ. 984ï986. 
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ìàåñÍú 2. îêëÛÝæÍèèú Ûìéëíãçàèíéç, úåÍìíù 
íÛ ÜàâêàòèÍìíù íéÝÛëÍÝ Í êéìæîÞ 

ɺ. ɸ. ɸʜʘʤʦʚʠʯ, viktoriya507@ukr.net; 
ʍ. ɯ. ʂʦʚʘʣʴʯʫʢ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, khristinakovalchuk@i.ua 
ʃʴʚʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʫʨʠʟʤʫ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ʌɸʃʔʉʀʌɯʂɸʎɯʗ ʐʆʂʆʃɸɼʋ ʊɸ  
ʄɽʊʆɼʀ ɰɰ ɺʀɿʅɸʏɽʅʅʗ 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʣʠ ʧʨʦʙʣʝʤʠ 
ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ, ʩʝʨʝʜ ʷʢʠʭ ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠ-
ʚʽʰʠʭ ʻ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʷʢʽ ʙ ʟʘʜʦʚʦʣʴʥʷʣʠ 
ʚʠʤʦʛʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʡ ʙʝʟʧʝʯʥʦʩʪʽ. ʅʘʷʚʥʽʩʪʴ ʬʘʣʴʩʠʬʽ-
ʢʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʚ ʰʦʢʦʣʘʜʥʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ. 

ʐʦʢʦʣʘʜ - ʢʦʥʜʠʪʝʨʩʴʢʠʡ ʚʠʨʽʙ ʥʘ ʦʩʥʦʚʽ ʤʘʩʣʘ ʢʘʢʘʦ, ʱʦ ʻ 

ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʨʦʙʢʠ ʢʘʢʘʦ-ʙʦʙʽʚ - ʥʘʩʽʥʥʷ ʰʦʢʦʣʘʜʥʦʛʦ ʜʝʨʝ-

ʚʘ, ʙʘʛʘʪʠʭ ʪʝʦʙʨʦʤʽʥʦʤ ʽ ʢʦʬʝʾʥʦʤ, ʚʽʜʬʦʨʤʦʚʘʥʠʡ ʫ ʚʠʛʣʷʜʽ 
ʧʣʠʪʦʢ, ʙʘʪʦʥʽʚ ʘʙʦ ʬʽʛʫʨ ʨʽʟʥʠʭ ʦʙʨʠʩʽʚ. ʉʧʨʘʚʞʥʽʡ ʰʦʢʦʣʘʜ 
ʤʽʩʪʠʪʴ ʯʦʪʠʨʠ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ: ʤʘʩʣʦ-ʢʘʢʘʦ, ʢʘʢʘʦ ʪʝʨʪʝ, 
ʮʫʢʨʦʚʫ ʧʫʜʨʫ, ʣʝʮʠʪʠʥ. 
ɯʩʥʫʶʪʴ ʪʘʢʽ ʚʠʜʠ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʰʦʢʦʣʘʜʫ, ʷʢ: ʘʩʦʨʪʠʤʝʥʪʥʘ, 

ʢʽʣʴʢʽʩʥʘ, ʷʢʽʩʥʘ, ʚʘʨʪʽʩʥʘ, ʽʥʬʦʨʤʘʮʽʡʥʘ.  
ʇʽʜʤʽʥʘ ʦʜʥʦʛʦ ʚʠʜʫ ʰʦʢʦʣʘʜʫ ʽʥʰʠʤ ï ʮʝ ʘʩʦʨʪʠʤʝʥʪʥʘ 

ʬʘʣʴʩʠʬʽʢʘʮʽʷ. ʇʨʠ ʷʢʽʩʥʽʡ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʫ ʰʦʢʦʣʘʜʥʽʡ ʤʘʩʽ 
ʟʥʠʞʫʶʪʴ ʚʤʽʩʪ ʙʽʣʴʰ ʜʦʨʦʛʠʭ ʩʢʣʘʜʦʚʠʭ (ʢʘʢʘʦ-ʤʘʩʣʘ ʽ ʪʝʨʪʦʛʦ 
ʢʘʢʘʦ) ʚʚʝʜʝʥʥʷʤ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ ʤʝʥʰ ʮʽʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

(ʩʫʭʝ ʽ ʟʛʫʱʝʥʝ ʤʦʣʦʢʦ, ʚʝʨʰʢʠ, ʨʦʜʟʠʥʢʠ, ʨʦʟʪʝʨʪʽ ʛʦʨʽʭʠ, 
ʮʫʢʘʪʠ, ʧʦʜʨʽʙʥʝʥʽ ʚʘʬʣʽ ʽ ʪ. ʧ.) [1]. 
ʂʘʢʘʦ-ʤʘʩʣʦ ʚ ʰʦʢʦʣʘʜʽ ʟʘʤʽʥʶʶʪʴ ʜʚʦʤʘ ʡʦʛʦ ʝʢʚʽʚʘʣʝʥ-

ʪʘʤʠ, ʧʝʨʰʠʡ - ʧʘʣʴʤʦʚʘ ʦʣʽʷ, ʷʢʫ ʧʦʪʽʤ ʟʤʽʰʫʶʪʴ ʟ ʪʝʨʪʠʤ 

ʢʘʢʘʦ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʶʪʴ ʰʦʢʦʣʘʜ ʷʢʠʡ ʪʘʥʝ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʽ + 35Á (ʥʘʪʫʨʘʣʴʥʠʡ ʰʦʢʦʣʘʜ ʪʘʥʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 
+32Á). ɼʨʫʛʠʡ ʝʢʚʽʚʘʣʝʥʪ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʢʘʦ-ʤʘʩʣʘ ʱʝ ʙʽʣʴʰ 
ʰʢʽʜʣʠʚʠʡ ʥʽʞ ʧʘʣʴʤʦʚʘ ʦʣʽʷ, ʮʝ ʩʠʥʪʝʪʠʯʥʠʡ ʟʘʤʽʥʥʠʢ, ʷʢʠʡ 

ʨʦʙʣʷʪʴ ʥʘ ʦʩʥʦʚʽ ʣʘʫʨʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟʤʽʰʫʶʯʠ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ 
ʟ ʤʘʢʫʭʦʶ. ʊʘʢʠʡ ʰʦʢʦʣʘʜ ʩʠʣʴʥʦ ʣʠʧʥʝ ʜʦ ʟʫʙʽʚ ʽ ʪʘʥʝ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʽ +35Á. 
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ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʰʦʢʦʣʘʜʫ ʚʠʨʦʙʥʠʢ ʤʦʞʝ ʚʚʦʜʠʪʠ ʧʽʜ-

ʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʫ ʘʙʦ ʚʦʜʠ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʤʘʩʫ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʽ ʜʦʜʘʶʯʠ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ, ʷʢʠʡ ʟʥʘʯʥʦ 

ʜʝʰʝʚʰʝ ʢʘʢʘʦ-ʤʘʩʣʘ. 

ʊʘʢ ʷʢ ʰʦʢʦʣʘʜʥʘ ʤʘʩʘ ʷʚʣʷʻ ʩʦʙʦʶ ʞʠʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʽ 

ʚʦʜʘ ʚ ʥʽʡ ʥʝ ʨʦʟʯʠʥʷʻʪʴʩʷ, ʚ ʰʦʢʦʣʘʜʥʫ ʤʘʩʫ ʚʚʦʜʷʪʴ ʨʽʟʥʽ 

ʝʤʫʣʴʛʘʪʦʨʠ. 

ʅʝʜʦʙʨʦʩʦʚʽʩʥʽ ʚʠʨʦʙʥʠʢʠ ʪʘʢ ʩʘʤʦ ʜʦʜʘʶʪʴ ʚ ʰʦʢʦʣʘʜ 

ʙʽʣʢʦʚʽ ʽ ʩʦʻʚʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʧʽʟʥʘʪʠ ʟʘ ʙʽʣʴʰ ʩʚʽʪʣʦʶ ʽ 

ʤʘʪʦʚʦʶ ʧʦʚʝʨʭʥʝʶ, ʪʘʢʠʡ ʰʦʢʦʣʘʜ ʧʨʠʣʠʧʘʻ ʜʦ ʟʫʙʽʚ ʽ ʧʨʠ 

ʨʦʟʣʘʤʫʚʘʥʥʽ ʚʠʜʘʻ ʛʣʫʭʠʡ ʟʚʫʢ. 

ɼʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʠʜʘʪʥʦʩʪʽ ʚʚʦʜʷʪʴ ʨʽʟʥʽ ʢʦʥʩʝʨ-

ʚʘʥʪʠ ʽ ʘʥʪʠʦʢʠʩʣʶʚʘʯʽ, ʷʢʽ ʥʝ ʚʢʘʟʫʶʪʴ ʚ ʩʢʣʘʜʽ. ʇʽʩʣʷ ʜʦʜʘ-

ʚʘʥʥʷ ʚ ʰʦʢʦʣʘʜ ʢʦʥʩʝʨʚʘʥʪʽʚ ʽ ʘʥʪʠʦʢʠʩʣʶʚʘʯʽʚ ʧʨʦʜʦʚʞʫʻʪʴʩʷ 

ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʰʦʢʦʣʘʜʫ, ʚʽʥ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʜʦʚʰʝ, 

ʥʽʞ ʩʧʨʘʚʞʥʽʡ ʰʦʢʦʣʘʜ. ʗʢʱʦ ʧʝʨʝʜ ʚʘʤʠ ʰʦʢʦʣʘʜ ʘʙʦ ʰʦʢʦ-

ʣʘʜʥʠʡ ʚʠʨʽʙ ʟ ʪʝʨʤʽʥʦʤ ʨʝʘʣʽʟʘʮʽʾ ʙʽʣʴʰʝ 4 ʤʽʩʷʮʽʚ, ʪʦ ʚ ʥʴʦʤʫ 

ʦʙʦʚô̫ ʟʢʦʚʦ ʤʽʩʪʠʪʴʩʷ ʘʥʪʠʦʢʠʩʣʶʚʘʯ. 

ʇʘʣʴʤʦʚʫ ʦʣʽʶ, ʧʝʨʝʜ ʪʠʤ ʷʢ ʜʦʜʘʚʘʪʠ ʚ ʰʦʢʦʣʘʜʥʫ ʤʘʩʫ 

ʧʽʜʜʘʶʪʴ ʛʽʜʨʦʣʽʟʘʮʽʾ, ʟʤʽʥʶʶʯʠ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣ. ʊʘʢʽ ʤʦʣʝ-

ʢʫʣʠ ʧʦʩʣʘʙʣʶʶʪʴ ʽʤʫʥʽʪʝʪ ʣʶʜʠʥʠ. ɺʦʥʠ ʟʙʽʣʴʰʫʶʪʴ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʫ ʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟ ʯʘʩʦʤ ʥʘʢʦʧʠ-

ʯʫʶʪʴʩʷ ʥʘ ʩʫʜʠʥʘʭ ʫ ʚʠʛʣʷʜʽ ʞʠʨʦʚʠʭ ʙʣʷʰʦʢ, ʟʘʢʫʧʦʨʶʶʯʠ 

ʩʫʜʠʥʠ, ʫ ʯʦʣʦʚʽʢʽʚ ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʯʦʣʦʚʽʯʦʛʦ ʛʦʨʤʦʥʫ - 

ʪʝʩʪʦʩʪʝʨʦʥʫ. ʂʨʽʤ ʮʴʦʛʦ ʚʦʥʘ ʤʽʩʪʠʪʴ ʩʫʤʽʰ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ: 

ʥʘʧʨʠʢʣʘʜ, ʢʘʜʤʽʡ, ʷʢʠʡ ʥʘʢʦʧʠʯʫʶʯʠʩʴ ʚ ʦʨʛʘʥʽʟʤʽ, ʚʠʢʣʠʢʘʻ 

ʣʘʤʢʽʩʪʴ ʢʽʩʪʦʢ [2]. 

ʂʽʣʴʢʽʩʥʘ ʬʘʣʴʩʠʬʽʢʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʦʙʤʘʥʫ ʩʧʦ-

ʞʠʚʘʯʘ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʦʚʘʨʫ - 

ʤʘʩʠ, ʦʙôʻʤʫ, ʜʦʚʞʠʥʠ. ʇʨʠ ʚʘʨʪʽʩʥʽʡ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʨʝʘʣʽʟʫʶʪʴ 

ʥʠʟʴʢʦʷʢʽʩʥʽ ʪʦʚʘʨʠ ʟʘ ʮʽʥʘʤʠ ʚʠʩʦʢʦʷʢʽʩʥʠʭ.  

ɯʥʬʦʨʤʘʮʽʡʥʘ ʬʘʣʴʩʠʬʽʢʘʮʽʷ ï ʮʝ ʩʧʦʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʤʘʨʢʫʚʘʥʥʽ ʪʘ ʨʝʢʣʘʤʽ, ʪʦʚʘʨʥʦ-ʩʫʧʨʦʚʽʜʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʽʜ-

ʨʦʙʢʘ ʩʝʨʪʠʬʽʢʘʪʘ ʷʢʦʩʪʽ, ʤʠʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ 

ʪʘ ʽʥ. [1]. 
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ʇʝʨʝʜ ʪʠʤ ʷʢ ʢʫʧʫʚʘʪʠ ʧʣʠʪʢʫ ʰʦʢʦʣʘʜʫ, ʦʙʦʚô̫ ʟʢʦʚʦ ʧʨʦʯʠ-

ʪʘʡʪʝ ʩʢʣʘʜ ʥʘ ʝʪʠʢʝʪʮʽ. ʗʢʱʦ ʥʘ ʫʧʘʢʦʚʮʽ ʰʦʢʦʣʘʜʫ ʚʢʘʟʘʥʠʡ 

ʪʘʢʠʡ ʩʢʣʘʜʥʠʢ ʷʢ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ, ʪʦ ʚʠʨʦʙʥʠʢʠ ʥʘʚʤʠʩʥʦ 

ʚʚʦʜʷʪʴ ʩʧʦʞʠʚʘʯʘ ʚ ʦʤʘʥʫ, ʘʜʞʝ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ - ʮʝ ʚʽʜʭʦʜʠ, 

ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ, ʢʦʣʠ ʟ ʢʘʢʘʦ-ʙʦʙʽʚ ʜʦʙʫʚʘʶʪʴ ʢʘʢʘʦ-ʤʘʩʣʦ, 

ʽʤʧʦʨʪʥʽ ʚʠʨʦʙʥʠʢʠ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ ʥʘʟʠʚʘʶʪʴ ʢʘʢʘʦʚʝʣʘ. 

ʗʢʱʦ ʚ ʩʢʣʘʜʽ ʰʦʢʦʣʘʜʫ ʚʘʤ ʟʫʩʪʨʽʥʫʪʴʩʷ ʪʘʢʽ ʩʣʦʚʘ ʷʢ 

çʝʢʚʽʚʘʣʝʥʪè, çʟʘʤʽʥʥʠʢè, ʟʥʘʯʠʪʴ ʮʝ ʢʦʥʜʠʪʝʨʩʴʢʘ ʧʣʠʪʢʘ. ʅʝ-

ʭʘʡ ʚʘʩ ʥʝ ʣʷʢʘʻ ʪʘʢʠʡ ʽʥʛʨʝʜʽʻʥʪ ʷʢ çʣʝʮʠʪʠʥè, ʡʦʛʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ ʱʝ ʟ 50 ʨʦʢʽʚ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚô̫ ʟʢʦʩʪʽ ʰʦʢʦʣʘʜʥʦʾ ʤʘʩʠ 

[2]. 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽ ʚʠʟʥʘʯʝʥʥʷ ʬʘʣʴʩʠʬʽʢʘʪʫ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʰʦʢʦʣʘʜʫ, 

ʷʢʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʮʝʧʪʫʨʠ ʰʦʢʦʣʘʜʥʠʭ ʚʠʨʦʙʽʚ ʽ ʥʦʨʤʫʶʪʴʩʷ 

ʫ ɼʉʊʋ 3924-2014 [1]. 

ʈʦʟʧʽʟʥʘʪʠ ʬʘʣʴʩʠʬʽʢʘʮʽʶ ʰʦʢʦʣʘʜʫ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʝʢʽʣʴʢʦʭ çʭʠʪʨʦʱʽʚè: 

- ʷʢʱʦ ʨʦʟʣʘʤʘʪʠ ʩʧʨʘʚʞʥʶ ʰʦʢʦʣʘʜʢʫ, ʪʦ ʚʠ ʧʦʯʫʻʪʝ 

ʜʟʚʽʥʢʠʡ ʟʚʫʢ; ʷʢʱʦ ʟʚʫʢ ʛʣʫʭʠʡ, ʪʦ ʫ ʩʢʣʘʜʽ ʧʨʦʜʫʢʪʫ ʜʝʰʝʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʟʘʤʽʥʥʠʢʠ; 

- ʩʧʨʘʚʞʥʽʡ ʰʦʢʦʣʘʜ ʪʘʥʝ ʫ ʨʦʪʽ ʧʦʩʪʫʧʦʚʦ; ʬʘʣʴʩʠʬʽʢʘʪ 
ʪʘʥʝ ʜʫʞʝ ʰʚʠʜʢʦ; ʜʦ ʪʦʛʦ ʞ, ʪʘʢʠʡ ʧʨʦʜʫʢʪ ʯʘʩʪʦ ʧʨʠʣʠʧʘʻ ʜʦ 

ʟʫʙʽʚ; 

- ʧʣʠʪʢʘ ʩʧʨʘʚʞʥʴʦʛʦ ʰʦʢʦʣʘʜʫ ʤʘʻ ʙʣʠʱʘʪʠ, ʾʾ ʧʦʚʝʨʭʥʷ 

ʚʠʛʣʷʜʘʻ ʷʢ ʧʦʣʽʨʦʚʘʥʘ; ʦʜʥʘʢ, ʥʘ ʨʦʟʣʦʤʽ ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʤʘʪʦ-

ʚʦʶ. ʗʢʱʦ ʞ ʧʦʚʝʨʭʥʷ ʰʦʢʦʣʘʜʢʠ ʤʘʪʦʚʘ, ʫ ʾʾ ʩʢʣʘʜʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʩʦʻʚʽ ʪʘ ʙʽʣʢʦʚʽ ʧʨʦʜʫʢʪʠ; 

- ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʩʧʨʘʚʞʥʴʦʛʦ ʰʦʢʦʣʘʜʫ ʥʝ ʤʘʻ ʧʝʨʝʚʠ-

ʱʫʚʘʪʠ 3ï4 ʤʽʩʷʮʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 15Á ʜʦ 21Á ʽ ʚʦʣʦʛʦʩʪʽ 

75 %. ʗʢʱʦ ʞ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʙʽʣʴʰʝ ʨʦʢʫ, ʪʦ ʜʦ 

ʡʦʛʦ ʩʢʣʘʜʫ ʜʦʜʘʥʽ ʢʦʥʩʝʨʚʘʥʪʠ; 

- ʫ ʩʢʣʘʜʽ ʟʚʠʯʘʡʥʦʛʦ ʯʦʨʥʦʛʦ ʰʦʢʦʣʘʜʫ ʤʘʻ ʙʫʪʠ ʣʠʰʝ ʪʨʠ 
ʽʥʛʨʝʜʽʻʥʪʠ: ʢʘʢʘʦ-ʙʦʙʠ, ʤʘʩʣʦ-ʢʘʢʘʦ ʪʘ ʮʫʢʦʨ. ʋ ʤʦʣʦʯʥʦʤʫ ʜʦ 

ʮʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʜʦʜʘʻʪʴʩʷ ʩʫʭʝ ʤʦʣʦʢʦ. ʗʢʱʦ ʞ ʫ ʩʢʣʘʜʽ ʧʨʦ-

ʜʫʢʪʫ ʤʽʩʪʠʪʴʩʷ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ, ï ʰʦʢʦʣʘʜ ʥʝ ʩʧʨʘʚʞʥʽʡ; 
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- ʢ̫ʱʦ ʧʨʦʜʫʢʪ ʤʽʩʪʠʪʴ ʛʽʜʨʦ-ʞʠʨʠ, ʢʨʘʱʝ ʟʦʚʩʽʤ ʚʽʜʤʦ-

ʚʠʪʠʩʷ ʚʽʜ ʧʦʢʫʧʢʠ [4]. 

ʅʘʡʚʘʞʣʠʚʽʰʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʷʢʽʩʪʴ ʰʦʢʦʣʘʜʥʠʭ ʤʘʩ ʽ ʛʣʘʟʫʨʝʡ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʡ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʻ ʨʝʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʄʽʞʥʘʨʦʜʥʦʶ ʘʩʦʮʽʘʮʽʻʶ ʧʦ 

ʚʠʨʦʙʥʠʮʪʚʫ ʢʘʢʘʦ, ʰʦʢʦʣʘʜʫ ʡ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʽʟ ʮʫʢʨʫ 

(ʆ1ʉʉʉ) ʧʨʠʡʥʷʪʠʡ ʻʜʠʥʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʪʦʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʩʽʭ ʰʦʢʦʣʘʜʥʠʭ ʤʘʩ ʽ ʛʣʘʟʫʨʝʡ 

(ʚʢʣʶʯʘʶʯʠ ʤʦʣʦʯʥʽ). ʎʝ ʤʝʪʦʜ ʂʘʩʩʦʥʘ. ɿʘʩʽʙ ʚʠʤʽʨʫ ï ʚʽʩʢʦ-

ʟʠʤʝʪʨ ʨʦʪʘʮʠʡʥʦʛʦ ʪʠʧʫ, ʱʦ ʤʘʻ ʚʠʤʽʨʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟ 

ʢʦʘʢʩʠʘʣʴʥʠʤʠ ʮʠʣʽʥʜʨʘʤʠ. ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʫ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ 

ʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰ 2 %. ʇʦʭʠʙʢʘ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʚʠʤʽʨʫ ʚôʷʟʢʦʩʪʽ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 2 %.  

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʰʦʢʦʣʘʜʫ ʻ ʞʠʨ-

ʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʾʭʥʽʭ ʞʠʨʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʠʚʯʝʥʦ ʡ ʩʢʣʘʜ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʨʽʟʥʠʭ ʚʠʜʽʚ ʰʦʢʦʣʘʜʫ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ 

ʧʨʦʙʦʧʽʜʛʦʪʦʚʢʠ ʡ ʥʘʩʪʫʧʥʦʛʦ ʛʘʟʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʥʘʙʦʨʫ ʢʠʩʣʦʪ ʫ ʰʦʢʦʣʘʜʥʠʭ ʚʠʨʦʙʘʭ. 

ɺʠʟʥʘʯʝʥʠʡ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʜʝʷʢʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ ʤʘʩ-

ʣʘ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʘʥʘʣʽʟʫ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʰʦʢʦʣʘʜ-

ʥʠʭ ʚʠʨʦʙʽʚ ʤʦʞʣʠʚʝ ʨʽʰʝʥʥʷ ʜʝʷʢʠʭ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʾʭʥʴʦʶ ʬʘʣʴʩʠʬʽʢʘʮʽʻʶ. ɿʽʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ 

ʩʢʣʘʜ ʞʠʨʽʚ ʰʦʢʦʣʘʜʫ ʙʝʟ ʜʦʜʘʚʘʥʴ, ʰʦʢʦʣʘʜʫ ʟ ʜʦʜʘʚʘʥʥʷʤʠ, 

ʢʦʥʜʠʪʝʨʩʴʢʦʾ ʧʣʠʪʢʠ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʤʦʞ-

ʣʠʚʽ ʩʪʨʦʢʠ ʟʙʝʨʽʛʘʥʥʷ ʰʦʢʦʣʘʜʥʠʭ ʚʠʨʦʙʽʚ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʣʽʬʝʥʦʣʽʚ ʰʦʢʦʣʘʜʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʤʝʪʦʜ ɺʕɾʍ ʷʢ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʡ, ʜʦʙʨʝ ʚʽʜʪʚʦʨʝʥʠʡ ʽ ʥʝ 

ʨʫʡʥʫʶʯʠʡ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ. ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʫʻʪʴʩʷ ʚ ʩʧʦ-

ʣʫʯʝʥʥʽ ʟ ʨʽʟʥʠʤʠ ʜʝʪʝʢʪʦʨʘʤʠ: ʋʬ-ʬʦʪʦʜʽʦʜʘʤʠ, ʬʣʶʦʨʝʩʮʝʥʪ-

ʥʠʤʠ, ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʤʠ ʡ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤʠ. ʆʯʝʚʠʜʥʦ, 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʫʪ ʻ ʊʉʍ ʽ ʢʘʧʽʣʷʨʥʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ 

ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʤʽʥʠ ʚʤʽʩʪʫ ʧʦʣʽʬʝʥʦʣʽʚ ʧʨʠ ʦʢʨʝʤʠʭ 

ʦʧʝʨʘʮʽʷʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʦʢʦʣʘʜʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʣʽʢʫ-

ʚʘʣʴʥʽ ʷʢʦʩʪʽ ʰʦʢʦʣʘʜʫ. [3] 

ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʤʘʡʞʝ ʢʦʞʝʥ ʚʠʨʦʙʥʠʢ ʰʦʢʦʣʘʜʫ 

ʤʘʻ ʚʣʘʩʥʫ ʨʝʮʝʧʪʫʨʫ ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ʽ 
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ʪʨʠʤʘʻ ʾʾ ʫ ʩʝʢʨʝʪʽ, ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽ ʚʠʟʥʘʯʝʥʥʷ ʬʘʣʴʩʠʬʽʢʘʪʫ 

ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʷʢʽ ʥʦʨʤʫʶʪʴʩʷ ʫ ɼʉʊʋ 3924-

2014 ʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʮʝʧʪʫʨʠ ʰʦʢʦʣʘʜʥʠʭ ʚʠʨʦʙʽʚ. ɼʦ ʪʘʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʣʝʞʘʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠ-

ʢʠ ʷʢʦʩʪʽ ʰʦʢʦʣʘʜʫ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʇʽʜʨʦʙʢʘ ʰʦʢʦʣʘʜʫ ʪʘ 

ʤʝʪʦʜʠ ʾʾ ʚʠʷʚʣʝʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://elartu.tntu. 
edu.ua/bitstream/123456789/13035/2/Conf_2014v1_Pastukh_O-Fake_method_of_ 

fabrication_217.pdf. 2 ʇʽʜʨʦʙʢʘ ʰʦʢʦʣʘʜʫ, ʥʝʷʢʽʩʥʠʡ ʽ ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʡ 
ʰʦʢʦʣʘʜ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://shokoladka.net/zdorov/ 
poddelka-shokolada.html. 3. ɼʫʙʽʥʽʥʘ ɸ. ɸ., ʆʚʯʠʥʥʽʢʦʚʘ ɯ. ʌ., ɼʫʙʽʥʽʥʘ ʉ. ʆ., 
ʃʝʪʫʪʘ ʊ. ʄ., ʅʘʫʤʝʥʢʦ ʄ. ʆ. ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʪʦʚʘʨʽʚ: 

ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ ï 2010 ʉ. 127ï134 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://library.nlu.edu.ua/POLN_TEXT/CUL/24-Metodi%20 viznachennya%20falsif 
%20tovariv-Dubinina.pdf. 4. ʉʦʣʦʜʢʝ ʞʠʪʪʷ: ʷʢ ʚʽʜʨʽʟʥʠʪʠ ʩʧʨʘʚʞʥʽʡ ʰʦʢʦʣʘʜ 
ʚʽʜ ʧʽʜʨʦʙʢʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://uk.etcetera. 

media/solodke-zhittya-yak-vidrizniti-spravzhniy-shokolad-vid-pidrobki.html. 

ɸ. ɹ. ɹʦʨʦʜʘʡ, ʢ. ʚʝʪ. ʥ., ʜʦʮʝʥʪ, boroday_angelina@ukr.net; 
ɺ. ʉ. ʃʘʪʠʰ  

ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ 
çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ; 

ʆ. ʉ. ɹʫʰʫʨʦʚʘ  
ʇʦʣʪʘʚʩʴʢʘ ʛʽʤʥʘʟʽ ̫̄  33, ʋʢʨʘʾʥʘ 

ɺʀɿʅɸʏɽʅʅʗ ʄɯʂʈʆɹɯʆʃʆɻɯʏʅʆɻʆ  
ɿɸɹʈʋɼʅɽʅʅʗ ʂʃɸɺɯɸʊʋʈ ɼɽɺɸʁʉɯɺ 

ʋ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʧʝʚʥʝ 

ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʨʝʜʤʝʪʠ ʧʦʙʫʪʦʚʦʾ, ʚʠʨʦʙʥʠʯʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʘ 

ʪʘʢʦʞ ʨʫʢʠ. ʈʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʙʘʢʪʝʨʽʡ ʪʘ ʚʽʨʫʩʽʚ ʤʦʞʫʪʴ ʧʦʨʽʚ-

ʥʷʥʦ ʜʦʚʛʦ ʟʙʝʨʽʛʘʪʠʩʴ ʥʘ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ ʨʫʢ ʽ ʙʘʛʘʪʴʦʭ ʧʨʝʜ-

ʤʝʪʽʚ (ʚʽʜ 1 ʜʦ 80 ʜʥʽʚ) [1]. ʉʘʤʝ ʤʽʢʨʦʙʥʘ ʢʦʥʪʘʤʽʥʘʮʽʷ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʨʝʘʣʴʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ɯʟ 

ʜʠʪʠʥʩʪʚʘ ʤʠ ʟʥʘʻʤʦ ʧʨʦ ʤʽʢʨʦʙʽʚ ʥʘ ʧʦʨʫʯʥʷʭ ʫ ʛʨʦʤʘʜʩʴʢʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽ, ʛʨʦʰʘʭ, ʜʚʝʨʥʠʭ ʨʫʯʢʘʭ, ʢʥʦʧʢʘʭ ʣʽʬʪʫ, ʘʣʝ ʤʘʡʞʝ 

ʥʽʭʪʦ ʥʝ ʟʘʜʫʤʫʻʪʴʩʷ ʧʨʦ ʤʽʢʨʦʙʥʝ ʨʦʟʤʘʾʪʪʷ ʥʘ ʧʦʚʝʨʭʥʽ ʤʦ-

ʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. ʃʶʜʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʙʫʜʠʣʴʥʠʢʦʤ ʩʤʘʨʪʬʦ-

ʥʫ, ʣʝʞʘʯʠ ʚ ʣʽʞʢʫ, ʛʦʪʫʶʪʴ ʾʞʫ, ʩʠʜʷʪʴ ʟʘ ʦʙʽʜʥʽʤ ʯʠ ʨʦʙʦʯʠʤ 
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ʩʪʦʣʦʤ, ʢʦʨʠʩʪʫʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʦʤ, ʪʨʝʥʫʶʪʴʩʷ ʚ ʩʧʦʨʪʟʘʣʽ, ʽ ʮʝ 

ʚʩʝ ʯʘʩʪʦ ʟ ʪʝʣʝʬʦʥʦʤ ʫ ʨʫʢʘʭ [3].  
ɺʽʜʦʤʦ, ʱʦ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʥʘʩʝʣʷʶʪʴ ʧʦʥʘʜ 500 ʚʠʜʽʚ ʙʘʢ-

ʪʝʨʽʡ. ʅʦʨʤʘʣʴʥʘ ʤʽʢʨʦʬʣʦʨʘ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʧʦʩʪʽʡʥʘ (ʨʝʟʠʜʝʥʪʥʘ), ʩʧʝʮʠʬʽʯʥʘ ʜʣʷ ʜʘʥʦʛʦ ʙʽʦʪʦʧʫ; ʽ 
ʪʠʤʯʘʩʦʚʘ, ʟʘʥʝʩʝʥʘ ʟ ʽʥʰʠʭ ʙʽʦʪʦʧʽʚ ʭʘʟʷʾʥʘ, ʘʙʦ ʟ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘʡʙʽʣʴʰʝ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʨʝʜ-
ʩʪʘʚʥʠʢʠ ʤʽʢʨʦʙʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʰʢʽʨʠ, ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ 
ʰʣʷʭʽʚ, ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʩʝʯʦ-ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ [2].  

ʅʘ ʧʦʚʝʨʭʥʽ ʪʝʣʝʬʦʥʫ ʻ ʙʝʟʣʽʯ ʩʣʽʜʽʚ ʚʽʜ ʧʘʣʴʮʽʚ, ʚʦʣʦʛʘ, ʞʠʨ 
ʽ ʧʽʪ ʚʽʜ ʰʢʽʨʠ ʱʽʢ ʯʠ ʩʢʨʦʥʴ, ʚʫʭ ʽ ʚʦʣʦʩʩʷ, ʟʘʣʠʰʢʠ ʾʞʽ ʽ ʙʨʫʜʫ. 

ɺʩʝ ʮʝ ʩʣʫʛʫʻ ʛʘʨʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʨʦʩʪʫ 
ʙʘʢʪʝʨʽʡ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʪʝʣʝ-

ʬʦʥʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʯʦʣʦʚʽʢʘʤ, ʭʘʨʘʢʪʝʨʥʝ ʚʠʱʝ ʤʽʢʨʦʙʥʝ 
ʟʘʙʨʫʜʥʝʥʥʷ, ʥʽʞ ʜʣʷ ʞʽʥʦʯʠʭ ʜʝʚʘʡʩʽʚ, ʢʥʦʧʢʦʚʽ ʪʝʣʝʬʦʥʠ 

ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʥʽʞ ʩʝʥʩʦʨʥʽ ʝʢʨʘʥʠ. 
ʇʨʦʪʝ ʩʫʪʴ ʩʧʨʘʚʠ ʧʦʣʷʛʘʻ ʥʝ ʪʽʣʴʢʠ ʚ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʘʣʝ ʡ ʫ ʪʦʤʫ, ʱʦ ʯʘʩʪʦ ʩʝʨʝʜ ʥʠʭ ʧʨʠʩʫʪʥʽ ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦ-
ʦʨʛʘʥʽʟʤʠ: ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʽ ʩʪʘʬʽʣʦʢʦʢʠ, ʩʪʨʝʧʪʦʢʦʢʠ, 

ʧʘʪʦʛʝʥʥʽ ʰʪʘʤʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʧʩʝʚʜʦʤʦʥʘʜʠ, ʧʨʦʪʝʾ, 
ʚʽʨʫʩʠ ʛʦʩʪʨʠʭ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʽʥʬʝʢʮʽʡ ʪʦʱʦ. ɿʘʟʚʠʯʘʡ ʪʝʣʝʬʦʥʠ 

ʧʨʠ ʨʦʙʦʪʽ ʥʘʛʨʽʚʘʶʪʴʩʷ, ʪʦʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʤʦʞʫʪʴ ʜʦʚʛʦ 
ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʞʠʪʪʻʟʜʘʪʥʦʤʫ ʩʪʘʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʛʘʜʞʝʪʫ [3, 4].  
ʏʦʤʫ ʞ ʮʝ ʧʦʛʘʥʦ, ʢʦʣʠ ʥʘʚʢʨʫʛʠ ʡ ʪʘʢ ʤʽʣʴʷʨʜʠ ʤʽʢʨʦʙʽʚ? 

ʆʨʛʘʥʽʟʤ ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʙʘʢʪʝʨʽʡ ʪʘ ʚʽʨʫʩʽʚ, ʢʦʣʠ ʚʦʥʠ 
ʧʦʪʨʘʧʣʷʶʪʴ ʚʩʝʨʝʜʠʥʫ ʯʝʨʝʟ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʥʦʩʘ, ʨʦʪʘ ʪʘ 

ʦʯʝʡ. ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʦʧʝʨʝʜʞʘʻ ʧʨʦ ʥʝʙʝʟʧʝʢʫ 
ʤʦʞʣʠʚʦʩʪʽ ʟʘʨʘʟʠʪʠʩʷ ʛʨʠʧʦʤ, ʚʽʨʫʩʦʤ ʉʆVID-19 ʯʠ ʙʫʜʴ ʷʢʠʤ 

ʽʥʰʠʤ, ʷʢʱʦ ʜʦʪʦʨʢʘʪʠʩʴ ʦʙʣʠʯʯʷ ʙʨʫʜʥʠʤʠ ʨʫʢʘʤʠ [5].  
ʆʪʞʝ, ʚʠʟʥʘʯʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʝʨʭʦʥʴ 

ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʪʘ ʢʣʘʚʽʘʪʫʨ ʢʦʤʧôʶʪʝʨʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ 
ʜʦʩʣʽʜʞʝʥʥʷʤ ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʛʽʛʽʻʥʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 
ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨ ʜʝʚʘʡʩʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩ-
ʪʫʚʘʥʥʷ ʜʦ ʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʪʦʢ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʜʽʾ, 

ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʝʚʘʡʩʽʚ.  
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ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʢʣʘʚʽʘʪʫʨʠ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ 

ʪʘ ʢʦʤʧôʶʪʝʨʽʚ ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ - 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟ ʢʣʘʚʽʘʪʫʨ ʜʝʚʘʡʩʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʝʚʘʡ-

ʩʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 ï ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʢʣʘʚʽʘʪʫʨ ʜʝʚʘʡʩʽʚ 

ˉ ʇʦʚʝʨʭʥʷ ʦʙôʻʢʪʫ 
ʄɸʌɸʥʄ, 

ʂʋʆ/ʛ 

ɻʨʠʙʠ, 

ʂʋʆ/ʛ 

ɹɻʂʇ, 

ʂʋʆ/ʛ 

1 
ʂʦʤʧôʶʪʝʨ 

(ʩʪʘʨʰʘ ʰʢʦʣʘ) 

ʩʫʮʽʣʴʥʠʡ ʨʽʩʪ 

ʙʘʢʪʝʨʽʡ  
3,2Ĭ10

3
 6,0Ĭ10

2
 

2 
ʂʦʤʧôʶʪʝʨ 
(ʤʦʣʦʜʰʘ ʰʢʦʣʘ) 

7,4Ĭ10
3
 4,6Ĭ10

3
 ï 

3 ʂʦʤʧôʶʪʝʨ ʫʯʠʪʝʣʷ 6,6Ĭ10
3
 1,0Ĭ10

3
 ï 

4 ʂʦʤʧôʶʪʝʨ (ʫʥʽʚʝʨʩʠʪʝʪ) 8,3Ĭ10
3
 1,7Ĭ10

3
 ï 

5 ʊʝʣʝʬʦʥ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ 3,2Ĭ10
3
 2,0Ĭ10

3
 4,0Ĭ10

2
 

6 ʊʝʣʝʬʦʥ ʜʠʪʠʥʠ 1,8Ĭ10
3
 8,0Ĭ10

2
 ï 

7 
ʊʝʣʝʬʦʥ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ, 
ʧʨʦʪʝʨʪʠʡ ʩʝʨʚʝʪʢʦʶ 

8,8Ĭ10
2
 4,0Ĭ10

2
 ï 

8 
ʊʝʣʝʬʦʥ ʜʠʪʠʥʠ, 
ʧʨʦʪʝʨʪʠʡ ʩʝʨʚʝʪʢʦʶ 

3,4Ĭ10
2
 3,7Ĭ10

2
 ï 

ʆʩʢʽʣʴʢʠ ʥʦʨʤ ʟʘʙʨʫʜʥʝʥʥʷ ʢʣʘʚʽʘʪʫʨ ʜʝʚʘʡʩʽʚ ʥʝ ʟʥʘʡʜʝʥʦ, 

ʤʦʞʝʤʦ ʧʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʟ ʥʦʨʤʘʤʠ ʟʘʙʨʫʜʥʝʥʴ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ï 1Ĭ103 ʂʋʆ/ʩʤ2. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʞʝ ʽʩʥʫʶʪʴ ʛʦʪʦʚʽ ʨʽʰʝʥʥʷ ï ʚʽʜ ʜʝʟʽʥʬʽʢʫʶʯʠʭ 

ʩʝʨʚʝʪʦʢ ʜʣʷ ʪʝʭʥʽʢʠ ʜʦ ʩʧʝʮʽʘʣʴʥʠʭ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʢʝʡʩʽʚ, 

ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ ʽ ʜʣʷ ʛʘʤʘʥʮʽʚ ʪʘ ʛʦʜʠʥʥʠʢʘ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʽʩʥʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʧʦʨʽʚʥʷʥʥʶ ʝʬʝʢʪʠʚ-

ʥʦʩʪʽ ʨʽʟʥʠʭ ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɿʛʽʜʥʦ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʻ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʙʦʢʩʠ, ʜʘʣʽ ï ʩʧʠʨʪʦʚʤʽʩʥʽ ʜʝʟʽʥʬʝʢʪʘʥ-

ʪʠ, ʘʤʦʥʽʡʥʽ, ʭʣʦʨʚʤʽʩʥʽ ʽ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʤʽʩʮʽ ï ʟʚʠʯʘʡʥʽ ʩʝʨ-

ʚʝʪʢʠ, ʱʦ ʧʨʦʩʪʦ ʦʯʠʱʫʶʪʴ ʧʨʠʩʪʨʽʡ, ʭʦʯ ʽ ʥʝ ʤʘʶʪʴ ʜʝʟʽʥʬʽ-

ʢʫʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ [3].  
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ɯʩʪʦʪʥʦʶ ʧʝʨʝʚʘʛʦʶ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʙʦʢʩʽʚ ʻ ʱʘʜʥʘ ʜʽʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʚʝʨʭʥʽ ʪʝʣʝʬʦʥʫ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥ-

ʪʘʢʪʫ ʟ ʨʽʜʠʥʦʶ. ʅʝʜʦʣʽʢ ï ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ï ʚʽʜ 40 ʜʦ 100 ʫ. ʦ. 

ʊʦʤʫ ʜʦʩʪʫʧʥʽʰʠʤ ʨʽʰʝʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʩʧʠʨʪʦʚʤʽʩʥʠʡ ʜʝʟʽʥʬʽ-

ʢʫʶʯʠʡ ʟʘʩʽʙ, ʩʧʨʝʡ ʯʠ ʩʝʨʚʝʪʢʠ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʦʩʥʦʚʽ ʽʟʦʧʨʦʧʠ-

ʣʦʚʦʛʦ ʩʧʠʨʪʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʦʙʦʚôʷʟʢʦ-

ʚʦ ʤʝʭʘʥʽʯʥʦ ʚʠʜʘʣʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʣʠʰʝ ʧʦʪʽʤ ʦʙʨʦʙʣʷʪʠ 

ʛʘʜʞʝʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʥʽʪʘʡʟʝʨʘ, ʷʢʠʡ ʟʥʠʱʠʪʴ ʤʽʢʨʦʙʠ, ʱʦ 

ʟʘʣʠʰʠʣʠʩʴ, ʙʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʾ ʜʝʟʽʥʬʽʢʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʫʣʴʪʨʘʬʽʦʣʝʪ ʻ ʣʠʰʝ ʜʦʧʦʤʽʞʥʠʤ ʟʘʩʦʙʦʤ. ʂʨʽʤ ʪʦʛʦ, ʦʙʨʦʙʣʶ-

ʚʘʥʘ ʧʦʚʝʨʭʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʘʙʩʦʣʶʪʥʦ ʧʣʦʩʢʦʶ, ʟʘʛʣʠʙʠʥʠ, 

ʢʥʦʧʢʠ ʽ ʨʦʟôʻʤʠ ʟʘʚʘʞʘʶʪʴ ʜʝʟʽʥʬʝʢʮʽʾ [3]. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʂʣʠʤʥʶʢ ʉ. ɯ., ʉʠʪ-

ʥʠʢ ɯ. ʆ., ʊʚʦʨʢʦ ʄ. ʉ., ʐʠʨʦʙʦʢʦʚ ɺ. ʇ. ʇʨʘʢʪʠʯʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʷ : ʧʦʩʽʙʥʠʢ. ï 
ʊʝʨʥʦʧʽʣʴ: ʋʢʨʤʝʜʢʥʠʛʘ, 2004. ï 440 ʩ. 2. ʅʦʨʤʘʣʴʥʘ ʤʽʢʨʦʬʣʦʨʘ [ɽʣʝʢʪ-
ʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://studfile.net/preview/2432668/page:2/ 
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 9.03.2020). 3. URL: http://microbiya.com/index.php/uk/10-

microby-na-telephoni (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.03.2020). 4. URL: http//www. 
sciencepub.net/rural/0102 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.03.2020). 5. URL: https://www.phc. 
org.ua/news/covid-19-i-grip-scho-mizh-nimi-spilnogo-i-vidminnogo (ʜʘʪʘ ʟʚʝʨ-
ʥʝʥʥʷ: 10.03.2020). 

ʖ. ʆ. ɹʘʩʦʚʘ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, basovay5@gmail.com; 
ɸ. ɯ. ʂʨʠʚʦʨʫʯʢʦ, anasatasia.krivoruchko99@gmail.com 

ɺʠɦʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ 
çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ 

ɯɼɽʅʊʀʌɯʂɸʎɯʗ ʊɽʂʉʊʀʃʔʅʀʍ ɺʆʃʆʂʆʅ 
ʅɸʊʋʈɸʃʔʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ 

ɺ ʋʢʨʘʾʥʽ ʟʛʽʜʥʦ ʟ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʚʽʜ 14 ʩʽʯʥʷ 2009 ʨʦʢʫ ˉ 13 ʥʘʙʨʘʚ ʯʠʥʥʦʩʪʽ ʊʝʭʥʽʯʥʠʡ ʨʝʛʣʘ-

ʤʝʥʪ ʱʦʜʦ ʥʘʟʚ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ ʽ ʤʘʨʢʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ 

ʚʠʨʦʙʽʚ [1]. ʎʝʡ ʊʝʭʥʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦ-

ʛʘʤ ɼʠʨʝʢʪʠʚʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʽ ʈʘʜʠ ɭʉ 96/74/ɭʉ 

ʚʽʜ 1996 ʨ. ʧʨʦ ʥʘʟʚʠ ʽ ʧʨʘʚʠʣʘ ʤʘʨʢʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽ-

ʘʣʽʚ. ɼʽʷ ʮʴʦʛʦ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʻ ʦʙʦʚô̫ ʟʢʦʚʦʶ ʽ ʧʦʰʠ-

ʨʶʻʪʴʩʷ ʥʘ ʚʩʽ ʚʠʜʠ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ, ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʥʘʥʦ-

ʩʠʪʴʩʷ ʧʽʜ ʯʘʩ ʤʘʨʢʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʽ ʩʫʧʨʦʚʽʜʥʫ 

mailto:basovay5@gmail.com
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ʜʦʢʫʤʝʥʪʘʮʽʶ ʥʘ ʪʘʢʽ ʚʠʨʦʙʠ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʦʙʽʛ [2]. 

ʎʝʡ ʤʽʞʥʘʨʦʜʥʠʡ ʨʝʛʣʘʤʝʥʪ ʚʠʤʘʛʘʻ ʚʠʢʦʥʘʥʥʷ ʤʘʨʢʫʚʘʥʥʷ 

ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʟ ʚʢʘʟʫʚʘʥʥʷʤ ʩʢʣʘʜʫ ʚʦʣʦʢʦʥ ʢʦʞʥʦʛʦ 

ʨʘʟʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʦʙʫ. ʄʘʨʢʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʢʩ-

ʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʴ ʟʛʽʜʥʦ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘ-

ʤʝʥʪʫ. ɸʥʘʣʽʟ ʚʤʽʩʪʫ ʚʦʣʦʢʦʥ ʫ ʪʝʢʩʪʠʣʴʥʦʤʫ ʚʠʨʦʙʽ ʪʘ ʾʭ 

ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʟʛʽʜʥʦ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʻ ʜʦʢʘʟʦʤ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ 

ʚʦʣʦʢʦʥ ʽ ʚʠʨʦʙʽʚ ʚʠʤʦʛʘʤ ʜʘʥʦʛʦ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ .  

ʇʨʠ ʨʦʟʤʽʱʝʥʥʽ ʥʘ ʨʠʥʢʫ ʪʝʢʩʪʠʣʴʥʦʛʦ ʚʠʨʦʙʫ, ʚʠʨʦʙʥʠʢ, 

ʜʠʩʪʨʠʙôʶʪʦʨ ʘʙʦ ʽʤʧʦʨʪʝʨ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʨʢʫʚʘʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʩʢʣʘʜ ʡʦʛʦ ʚʦʣʦʢʦʥ. ɯʥʬʦʨ-

ʤʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʦʯʥʦʶ, ʟʨʦʟʫʤʽʣʦʶ ʽ ʥʝ ʚʚʦʜʠʪʠ ʚ ʦʤʘʥʫ. 

ɺ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʢʝʨʫʶʯʠʩʴ ʧʦʣʦʞʝʥʥʷ-

ʤʠ ʨʝʛʣʘʤʝʥʪʫ, ʚʚʦʜʷʪʴʩʷ ʻʜʠʥʽ ʜʣʷ ʚʩʽʭ ʥʘʟʚʠ ʪʝʢʩʪʠʣʴʥʠʭ 

ʚʦʣʦʢʦʥ, ʱʦ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʤʘʨʢʫʚʘʥʥʷ ʚʩʽʭ 

ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ. 

ʉʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ: 

- ʪʝʨʤʽʥ çʰʦʚʢè ʥʝ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʟʥʘ-

ʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʥʠʪʢʠ ʟ ʽʥʰʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ;  

- ʪʝʢʩʪʠʣʴʥʠʡ ʚʠʨʽʙ ʥʝ ʤʦʞʝ ʤʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ç100 ʚʽʜʩʦʪ-

ʢʽʚ ʚʦʣʦʢʥʘè, ʷʢʱʦ ʚʽʥ ʥʝ ʚʠʛʦʪʦʚʣʝʥʠʡ ʧʦʚʥʽʩʪʶ ʟ ʪʘʢʦʛʦ 

ʚʦʣʦʢʥʘ; 

- ʪʝʢʩʪʠʣʴʥʠʡ ʚʠʨʽʙ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ 
ʚʠʜʽʚ ʚʦʣʦʢʦʥ ʧʦʚʠʥʝʥ ʤʘʪʠ ʥʘʟʚʫ ʚʦʣʦʢʥʘ, ʤʘʩʘ ʷʢʦʛʦ ʩʪʘʥʦ-

ʚʠʪʴ ʥʝ ʤʝʥʰʝ ʷʢ 85 ʚʽʜʩʦʪʢʽʚ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ 

ʡʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʘʙʦ ʧʦʚʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʚʩʽʭ 

ʚʠʜʽʚ ʚʦʣʦʢʥʘ;  

- ʥʘ ʷʨʣʠʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʟʥʘʯʘʪʠ ʚʤʽʩʪ ʚʦʣʦʢʥʘ ʚ ʧʦʨʷʜʢʫ 
ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʷʢʱʦ ʪʝʢʩʪʠʣʴʥʽ ʚʦʣʦʢʥʘ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʚʠʨʽʙ 

ʤʘʶʪʴ ʨʽʟʥʫ ʤʘʩʫ ʫ ʚʠʨʦʙʽ; 

- ʧʨʠ ʘʥʘʣʽʟʽ ʪʝʢʩʪʠʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ 

ʧʦʚʠʥʥʦ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʡʦʛʦ ʚʤʽʩʪʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʚʠʜʫ ʚʦʣʦʢʥʘ [2]. 
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ʇʨʦʪʝ, ʙʽʣʴʰʽʩʪʴ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʧʦʟʥʘʯʢʠ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʦʣʦʢ-

ʥʠʩʪʠʡ ʩʢʣʘʜ ʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʡʦʛʦ ʻ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʋ ʪʘʙʣʠʮʽ 

1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠʢʣʘʜʠ ʤʘʨʢʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʛʽʜʥʦ ʟ ʇʦʩʪʘʥʦʚʦʶ ʂʄʋ ʚʽʜ 14 ʩʽʯʥʷ 

2009 ʨʦʢʫ ˉ 13 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ 

ʱʦʜʦ ʥʘʟʚ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ ʽ ʤʘʨʢʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦ-

ʙʽʚè. ï çɼʦʜʘʪʦʢ 1 ʜʦ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫè ʪʘ ʾʭ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʽ ʥʘʟʚʠ ʪʘ ʧʦʟʥʘʯʝʥʥʷ [2ï6].  

ʊʘʙʣʠʮʷ 1 ï ʄʘʨʢʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ  

ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʚʦʣʦʢʥʘ ʫʢʨʘʾʥ-

ʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡ-

ʩʴʢʦʶ ʤʦʚʘʤʠ 

ʉʢʦ-

ʨʦʯʝʥʘ 

ʥʘʟʚʘ 

ɸʣʴʪʝʨʥʘ-

ʪʠʚʥʘ ʥʘʟʚʘ 

ʆʧʠʩ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʚʦʣʦʢʥʘ 

1 ɺʦʚʥʘ (wool) WO 

Woll/Lana/Wool

/Woole/Lane/Lai
ne/Wolle/Rorew

oll/vune 

ɺʦʣʦʢʥʦ, 

ʚʠʛʦʪʦʚʣʝʥʝ ʟ ʚʦʚʥʠ 
ʦʚʝʮʴ ʘʙʦ ʷʛʥʷʪ 

2 

ɺʦʚʥʘ ʘʙʦ ʚʦʣʦʩʩʷ ʪʚʘʨʠʥ:  

ʘʣʴʧʘʢʘ (alpaca) WP Alpaca/Alpaka 

ʐʝʨʩʪʴ ʘʣʴʧʘʢʘ (ʨʽʜ 

ʣʘʤ, ʛʽʙʨʠʜ ʛʫʘʥʘʢʦ ʽ 
ʚʽʛʦʥʽ) 

ʘʥʛʦʨʘ ʚʽʛʦʥʴ (angora 
vicuna)  

WG 
VIGOGNA/Vik
unja 

ʐʝʨʩʪʴ ʚʽʛʦʥʽ(ʚʽʢ 
ʫʥʽʾ) 

ʚʝʨʙʣʶʜ (camel)  WK 
Camello/Camel/
Kamel/Chamean 

ʐʝʨʩʪʴ ʚʝʨʙʣʶʜʘ 

ʢʘʰʝʤʽʨ (cashmere) WS 
Kashmir/Cashe
mire/Cashmere/
Kaschmir 

ʐʝʨʩʪʴ ʢʘʰʤʽʨʩʴʢʦʾ 
ʢʦʟʠ 

ʷʢ (yak)  WY Yach/Yak/Yack ʰɽʨʩʪʴ ʷʢʘ 

3 ʐʦʚʢ (silk)   SE 
Seta/Silk/Seide/
Soie/ 

Sillk 

ɺʦʣʦʢʥʦ, ʱʦ ʚʠʜʽʣʷ-

ʻʪʴʩʷ ʛʫʩʝʥʠʮʷʤʠ 
ʰʦʚʢʦʚʠʮʝʚʦʛʦ 
ʰʦʚʢʦʧʨʷʜʘ 

4 ɹʘʚʦʚʥʘ (cotton)  Co 
Cotone/Cotton/B

aumwolle/Coton 

ɺʦʣʦʢʥʦ, ʟʽʙʨʘʥʝ ʟ 

ʢʦʨʦʙʦʯʦʢ ʟ ʥʘʩʽʥʥʷʤ 

ʙʘʚʦʚʥʠ 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 1 

ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʚʦʣʦʢʥʘ ʫʢʨʘʾʥ-

ʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡ-

ʩʴʢʦʶ ʤʦʚʘʤʠ 

ʉʢʦ-

ʨʦʯʝʥʘ 
ʥʘʟʚʘ 

ɸʣʴʪʝʨʥʘ-

ʪʠʚʥʘ ʥʘʟʚʘ 

ʆʧʠʩ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʚʦʣʦʢʥʘ 

5 ʂʘʧʦʢ (kapok) KP 
Kapok/ʂʘʧʦʢ 
(ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʫʭ) 

ɺʦʣʦʢʥʦ, ʦʪʨʠʤʘʥʝ ʟ 
ʚʥʫʪʨʽʰʥʴʦʾ ʯʘʩʪʠʥʠ 
ʧʣʦʜʘ ʢʘʧʦʢ 

6 ʃʴʦʥ (flax)  Li 
Lino/Linen-
Flax/Flachs, 
Linen/Lin 

ɺʦʣʦʢʥʦ, ʦʪʨʠʤʘʥʝ ʟ 
ʣʫʙʫ ʨʦʩʣʠʥʠ ʣʴʦʥ 

7 
ʉʧʨʘʚʞʥʷ ʢʦʥʦʧʣʷ 
(true hamp)   

CA 
Canapa/Hemp/H
ant/Chanvre 

ɺʦʣʦʢʥʦ, ʦʪʨʠʤʘʥʝ ʟ 
ʣʫʙʫ ʢʦʥʦʧʝʣʴ 

8 ɼʞʫʪ (jute)  JU Juta/Jute 
ɺʦʣʦʢʥʦ ʦʪʨʠʤʘʥʝ ʟ 
ʣʫʙʫ ʜʞʫʪʦʚʠʭ 
ʨʦʩʣʠʥ 

9 ɸʙʘʢʘ (abaca)  BacBac 
ɺʦʣʦʢʥʦ, ʦʪʨʠʤʘʥʝ ʟ 
ʣʠʩʪʷ ʤʘʥʽʣʴʩʴʢʦʾ 
ʢʦʥʦʧʣʽ 

10 ʂʦʢʦʩ (coir) CC 
Coco/Coir 
(coconut)/ 

Cocmit 

ɺʦʣʦʢʥʦ, ʦʪʨʠʤʘʥʝ ʟ 
ʧʣʦʜʫ ʢʦʢʦʩʦʚʦʛʦ 

ʛʦʨʽʭʘ 

11 ʈʦʢʠʪʥʠʢ (broom)  Cytisus 
ɺʦʣʦʢʥʦ ʦʪʨʠʤʘʥʝ ʟ 
ʣʫʙʫ ʨʦʢʠʪʥʠʢʘ 

12 ʉʠʟʘʣʴ (sisal)  SI Sisalana/Sisal 
ɺʦʣʦʢʥʦ ʦʪʨʠʤʘʥʝ ʟ 
ʣʠʩʪʷ ʤʝʢʩʠʢʘʥʩʴʢʦʾ 
ʘʛʘʚʠ 

ɹʫʜʴ-ʷʢʘ ʪʢʘʥʠʥʘ ʦʙʦʚô̫ ʟʢʦʚʦ ʤʘʻ ʤʘʨʢʫʚʘʥʥʷ, ʷʢʝ ʚʢʘʟʫʻ 
ʩʢʣʘʜ ʚʦʣʦʢʦʥ, ʟ ʷʢʠʭ ʚʦʥʘ ʚʠʛʦʪʦʚʣʝʥʘ. ʊʘʢʽ ʜʘʥʽ ʥʘʚʦʜʷʪʴʩʷ ʷʢ 
ʥʘ ʨʫʣʦʥʘʭ, ʪʘʢ ʽ ʥʘ ʙʠʨʢʘʭ ʥʘ ʟʨʘʟʢʘʭ ʪʢʘʥʠʥʠ. ʅʝʨʽʜʢʦ ʥʘʟʚʘ 

ʤʘʪʝʨʽʘʣʫ ʚʦʣʦʢʦʥ ʧʠʰʝʪʴʩʷ ʧʦʚʥʽʩʪʶ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴʩʷ ʩʢʦʨʦʯʝʥʽ ʧʦʟʥʘʯʝʥʥʷ.  

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʢʣʘʜ ʪʢʘʥʠʥʠ ʚʘʞʣʠʚʘ ʟ ʙʘʛʘʪʴʦʭ ʧʨʠʯʠʥ. 
ɺʦʥʘ, ʧʝʨʰ ʟʘ ʚʩʝ ʚʠʟʥʘʯʘʻ ʤʝʭʘʥʽʯʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʪʢʘʥʠʥʠ, ʾʾ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʫʩʘʜʢʫ ʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ. ʈʽʟʥʠʡ 
ʪʠʧ ʚʦʣʦʢʦʥ ʟʘ ʚʘʨʪʽʩʪʶ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʨʘʟʠ. ʗʢ ʧʨʘʚʠʣʦ, 

ʥʘʪʫʨʘʣʴʥʽ ʪʢʘʥʠʥʠ ʢʦʰʪʫʶʪʴ ʜʦʨʦʞʯʝ ʩʠʥʪʝʪʠʯʥʠʭ. ɿʥʘʶʯʠ 
ʩʢʣʘʜ ʪʢʘʥʠʥʠ ʤʦʞʥʘ, ʟ ʜʦʩʪʘʪʥʴʦʶ ʯʘʩʪʢʦʶ ʚʧʝʚʥʝʥʦʩʪʽ, 

ʧʨʠʧʫʩʪʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʞʠʤ ʧʨʘʥʥʷ, ʩʫʰʽʥʥʷ ʪʘ ʧʨʘʩʫʚʘʥʥʷ 
(ʷʢʱʦ ʮʝ ʚʟʘʛʘʣʽ ʜʦʟʚʦʣʝʥʦ). 
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ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʇʦʩʪʘʥʦʚʘ ʂʄʋ ʚʽʜ 
14 ʩʽʯʥʷ 2009 ʨʦʢʫ ˉ 13 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʱʦʜʦ ʥʘʟʚ 
ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ ʽ ʤʘʨʢʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚè. ï çɼʦʜʘʪʦʢ1 ʜʦ 
ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫè. 2 ʈʝʛʣʘʤʝʥʪ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʣʘʤʝʥʪʫ ʽ ʨʘʜʠ (ɭʉ) 

 ̄1007/2011 ʚʽʜ 27 ʚʝʨʝʩʥʷ 2011 ʨʦʢʫ ʧʨʦ ʥʘʟʚʠ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ ʽ ʚʽʜʧ-
ʦʚʽʜʥʝ ʝʪʠʢʝʪʫʚʘʥʥʷ ʪʘ ʤʘʨʢʫʚʘʥʥʷ ʩʢʣʘʜʫ ʚʦʣʦʢʦʥ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʪʘ 
ʩʢʘʩʫʚʘʥʥʷ ɼʠʨʝʢʪʠʚʠ ʈʘʜʠ 73/44/ɭɽʉ ʽ ʜʠʨʝʢʪʠʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ 
ʽ ʈʘʜʠ 96/73/ɭʉ ʽ 2008/121/ɭʉ. ɼʦʜʘʪʦʢ 1 ʜʦ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ [ɽʣʝʢʪ-
ʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.kmu.gov.ua/npas/185346924. 
3. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʚʦʣʦʢʦʥ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʪʢʘʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://shop.misslo.com/help/sostav-tkaney/. 4. ʉʧʠʩʦʢ 
ʩʦʢʨʘʱʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʘ ʪʢʘʥʝʡ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://www.organza.ru/textilpedia/abbreviation. 5. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝ-
ʥʠʷ ʚʦʣʦʢʦʥ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʪʢʘʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩ-
ʪʫʧʫ: https://www.livemaster.ru/topic/1107823-uslovnye-oboznacheniya-volokon-
vhodyaschih-v-sostav-tkani. 6. ʄʘʨʢʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://helpdesk.epo.org.ua/article/markuvannya-
tekstylnyh-vyrobiv. 

ʖ. ʆ. ɹʘʩʦʚʘ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, basovay5@gmail.com; 
ɯ. ʄ. ʇʘʟʝʥʢʦ, pazenkoiryna@gmail.com 
ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ 

çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ 

ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ɹɽɿʇɽʂʀ  
ʂʆʉʄɽʊʀʏʅʆɰ ʇʈʆɼʋʂʎɯɰ 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʦʨʘʪʠʚʥʦʾ ʢʦʩʤʝ-
ʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ, 
ʟʨʦʩʪʘʻ. ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ, ʷʢ ʚʠʷʚʠʣʦʩʷ, ʥʘʨʘʟʽ ʻ ʢʦʩʤʝ-
ʪʠʢʘ ʜʣʷ ʰʢʽʨʠ ʦʙʣʠʯʯʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 
ʣʽʥʽʡʢʠ ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʨʦʙʥʠʢʘ. 
ɼʝʢʦʨʘʪʠʚʥʘ ʢʦʩʤʝʪʠʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʦʜʫʢʮʽʾ ʧʦʚʩʷʢʜʝʥʥʦ-

ʛʦ ʚʞʠʪʢʫ, ʷʢʘ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʜʦʪʠʢ ʟʽ ʰʢʽʨʦʶ. ʊʦʤʫ ʟʥʘ-
ʯʠʤʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʾʾ ʙʝʟʧʝʢʠ ʙʝʟʫʧʠʥʥʦ ʟʨʦʩʪʘʻ ʽ ʩʪʘʻ ʫʩʝ ʙʽʣʴʰ 
ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠʜʙʘʥʥʷ ʽ ʩʧʦʞʠʚʘʥʥʷ ʾʾ ʥʘʩʝʣʝʥʥʷʤ. 
ɯʥʪʝʥʩʠʚʥʘ ʽ ʥʝ ʟʘʚʞʜʠ ʩʫʤʣʽʥʥʘ ʨʝʢʣʘʤʘ ʯʘʩʪʦ ʚʚʦʜʠʪʴ ʚ ʦʤʘʥʫ 
ʩʧʦʞʠʚʘʯʽʚ, ʪʦʤʫ ʩʣʽʜ ʨʝʪʝʣʴʥʽʰʝ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʜʝʪʘʣʽ, ʱʦʙ 
ʫ ʧʦʜʘʣʴʰʦʤʫ ʟʘʧʦʙʽʛʪʠ ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ. 
ɹʝʟʧʝʢʘ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ, 

ʷʢʦʩʪʽ ʧʦʯʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙ-
ʥʠʮʪʚʘ, ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ, ʧʨʦʜʘʞʫ ʪʘ ʩʧʦʞʠʚʘʥʥʷ [1]. 

https://shop.misslo.com/help/sostav-tkaney/
mailto:basovay5@gmail.com
mailto:pazenkoiryna@gmail.com
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ɺʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʙʝʟʧʝʢʠ ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ:  

- ʭʽʤʽʯʥʘ ʙʝʟʧʝʢʘ ï ʦʙʫʤʦʚʣʝʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʥʦʨʤʘʪʠʚʘʤ 

ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʨʅ, ʢʠʩʣʦʪʥʝ ʪʘ ʢʘʨʙʦʥʽʣʴʥʝ ʯʠʩʣʘ, ʤʘʩʦʚʘ 

ʯʘʩʪʢʘ ʣʫʛʫ, ʚʤʽʩʪ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

- ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ï ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝ-

ʨʽʡ, ʜʨʽʞʜʞʽʚ, ʛʨʠʙʢʽʚ; 

- ʪʦʢʩʠʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ï ʚʢʣʶʯʘʻ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʩʝʥʩʠ-

ʙʽʣʽʟʘʮʽʶ, ʜʽʶ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʪʘ ʰʢʽʨʫ; 

- ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ï ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʜʝʢʦ-

ʨʘʪʠʚʥʦʾ ʢʦʩʤʝʪʠʢʠ ʜʦ ʙʽʦʨʦʟʢʣʘʜʫ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʘʙʦ 
ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʫʧʘʢʦʚʢʠ [1]. 

ɼʝʢʦʨʘʪʠʚʥʘ ʢʦʩʤʝʪʠʢʘ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʟʘʛʘʣʴ-
ʥʠʤ ʚʠʤʦʛʘʤ: 

1. ʇʨʠʢʨʘʰʘʪʠ ʟʦʚʥʽʰʥʽʩʪʴ ʣʶʜʠʥʠ ʪʦʙʪʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

2. ʅʝ ʧʦʜʨʘʟʥʶʚʘʪʠ ʰʢʽʨʠ, ʦʯʝʡ, ʣʝʛʢʦ ʥʘʢʣʘʜʘʪʠʩʴ ʽ 

ʟʤʠʚʘʪʠʩʷ; 

3. ɹʫʪʠ ʩʪʽʡʢʦʶ ʜʦ ʧʦʪʫ, ʚʦʣʦʛʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ. 
4. ʅʝ ʚʠʢʣʠʢʘʪʠ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ. 

5. ʅʝ ʤʽʩʪʠʪʠ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʟʜʦʨʦʚ`ʷ 

ʢʦʤʧʦʥʝʥʪʠ. 
ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʽ ʢʦʩʤʝʪʠʯʥʽ ʟʘʩʦʙʠ ʧʦʚʠʥʥʽ ʧʝʨʝʜ ʚʠʧʫʩʢʦʤ ʥʘ 

ʨʠʥʦʢ ʙʫʪʠ ʧʨʦʪʝʩʪʦʚʘʥʽ ʜʝʨʤʘʪʦʣʦʛʘʤʠ (ʮʝ ʚʠʢʣʶʯʘʻ ʾʭ ʟʛʫʙ-

ʥʽʩʪʴ). ʂʨʽʤ ʪʦʛʦ, ʚʩʷ ʢʦʩʤʝʪʠʢʘ ʧʽʜʣʷʛʘʻ ʦʙʦʚôʷʟʢʦʚʽʡ ʩʝʨʪʠ-
ʬʽʢʘʮʽʾ, ʧʨʠ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʝʢʩʧʝʨʪʠʟʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʙʝʟʧʝʢʠ (ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ ʘʢʨʝʜʠʪʦʚʘʥʠʭ 
ʦʨʛʘʥʽʚ ʟʘ ʩʝʨʪʠʬʽʢʘʮʽʻʶ ɼʝʨʞʩʪʘʥʜʘʨʪʫ) [2]. 

ʋʩʷ ʢʦʩʤʝʪʠʯʥʘ ʧʨʦʜʫʢʮʽʷ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʥʢʫ, 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʟʜʦʨʦʚô̫  ʣʶʜʠʥʠ ʟʘ ʟʚʠʯʘʡʥʠʭ ʘʙʦ 
ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ: 

1) ʟʘʙʦʨʦʥʠ ʥʘʜʘʥʥʷ ʥʘ ʨʠʥʢʫ ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ 
ʚʠʛʣʷʜʘʻ ʽʥʘʢʰʝ, ʥʽʞ ʚʦʥʘ ʻ ʥʘʩʧʨʘʚʜʽ ʪʘ ʤʘʻ ʬʦʨʤʫ, ʟʘʧʘʭ, 

ʢʦʣʽʨ, ʚʠʛʣʷʜ, ʧʘʢʫʚʘʥʥʷ, ʤʘʨʢʦʚʘʥʥʷ, ʦʙô̒ ʤ ʘʙʦ ʨʦʟʤʽʨ ʪʘʢʠʡ, 

ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʩʧʦʞʠʚʘʯʽ, ʪʘ ʟʦʢʨʝʤʘ, ʜʽʪʠ, ʤʦʞʫʪʴ ʩʧʣʫʪʘʪʠ ʾʭ 
ʽʟ ʧʨʦʜʦʚʦʣʴʯʠʤʠ ʪʦʚʘʨʘʤʠ; 
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2) ʤʘʨʢʦʚʘʥʥʷ;  

3) ʽʥʩʪʨʫʢʮʽʾ ʟ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ; 

4) ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʚʢʘʟʽʚʢʠ ʘʙʦ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʜʘʥʦʾ ʚʽʜʧʦʚʽ-

ʜʘʣʴʥʦʶ ʦʩʦʙʦʶ [2]. 

ʆʪʞʝ, ʚʠʚʯʠʚʰʠ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ ʜʝʢʦʨʘʪʠʚʥʦʾ ʢʦʩ-

ʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʰ, ʥʽʞ ʢʫʧʠʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʢʦʩʤʝʪʠʯʥʠʡ ʟʘʩʽʙ, ʨʝʪʝʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʙʝʟʧʝʯʥʽʩʪʴ ʢʦʤʧʦ-

ʥʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʧʝʨʝʢʦʥʘʪʠʩʴ ʫ ʪʦʤʫ, 

ʱʦ ʧʨʦʜʫʢʮʽʷ ʧʨʦʡʰʣʘ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʧʝʨʝʚʽʨʢʠ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɯʱʝʥʢʦ ɸ. ɸ. ʍʽʤʽʯʥʠʡ 

ʩʪʘʥ ʪʘ ʙʝʟʧʝʢʘ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ // XVII ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʘ-ʧʨʘʢ-

ʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʄʦʣʦʜʴ, ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʢʫʣʴʪʫʨʘ ʽ ʥʘʮʽʦʥʘʣʴʥʘ ʩʘʤʦʩʚʽ-
ʜʦʤʽʩʪʴ ʚ ʫʤʦʚʘʭ ʻʚʨʦʧʝʡʩʴʢʦʾ ʽʥʪʝʛʨʘʮʽʾè, ʤ. ʂʠʾʚ, ɭʚʨʦʧʝʡʩʴʢʠʡ ʫʥʽʚʝʨʩʠ-
ʪʝʪ, 24ï25.04.2014 ʨ. 2. ʇʘʟʝʥʢʦ ɯ. ʄ. ʉʪʘʥ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 
ʢʦʩʤʝʪʠʯʥʠʭ ʪʦʚʘʨʽʚ ʚ ʋʢʨʘʾʥʽ / ʇʘʟʝʥʢʦ ɯ. ʄ., ɹʘʩʦʚʘ ʖ. ʆ. // ɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ, ʝʢʦʥʦʤʽʢʠ, ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ : ʪʝʟʠ 
ʜʦʧʦʚʽʜʝʡ XLI ʄʽʞʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʩʪʫʜ. ʢʦʥʬ. ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʥʘʫʢʦ.-ʜʦʩʣ. 
ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ ʟʘ 2017 ʨʽʢ (ʤ. ʇʦʣʪʘʚʘ, 17ï18 ʢʚʽʪ. 2018 ʨ. ï ʇʦʣʪʘʚʘ : 
ʇʋɽʊ, 2018. ï ʉ. 339ï342. 

ɻ. ʆ. ɹʽʨʪʘ, ʜ. ʩ.-ʛ. ʥ., ʧʨʦʬʝʩʦʨ, Birta2805@gmail.com; 
ʆ. ɺ. ʂʠʨʠʯʝʥʢʦ, ʢ. ʪ. ʥ., olena.kyrychenko2010@gmail.com 

ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ 
çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʥʾʘ 

ɻʆʉʇʆɼɸʈʉʔʂɽ ɺʀʂʆʈʀʉʊɸʅʅʗ  

ʊɸ ʇʈʆɼʋʂʎɯʗ ʂʆʅʗʈʉʊɺɸ 

ɯʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʋʢʨʘʾʥʘ ʙʫʣʘ ʤʽʩʮʝʤ ʨʦʟʚʠʥʝʥʦʛʦ ʢʦʥʷʨʩʪʚʘ ʡ 

ʧʦʩʪʘʯʘʣʘ ʢʨʘʱʠʭ ʚʝʨʭʦʚʠʭ ʢʦʥʝʡ ʜʣʷ ʘʨʤʽʾ. ʅʠʥʽ ʮʠʭ ʪʚʘʨʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʪʷʛʣʦʚʫ ʩʠʣʫ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨ-

ʯʫʚʘʥʥʷ, ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʩʠʨʦʚʘʪʢʠ ʟ ʤʝʪʦʶ ʩʪʠʤʫʣʷʮʽʾ 

ʧʣʦʜʶʯʦʩʪʽ ʤʘʪʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʫ ʩʧʦʨʪʽ [1]. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʢʦʥʷʨʩʪʚʦ, ʷʢ ʛʘʣʫʟʴ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʪʘʢʠʭ 

ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʘʭ: [3] 

- ʨʦʙʦʯʦ-ʢʦʨʠʩʪʫʚʘʣʴʥʠʡ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʦʛʦ ʻ 

ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʝʡ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʙʽʪ ʫ ʧʨʠʚʘʪʥʠʭ ʪʘ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ;  
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- ʧʣʝʤʽʥʥʠʡ ï ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʩʝʣʝʢʮʽʶ ʽʩʥʫʶʯʠʭ ʪʘ ʩʪʚʦ-

ʨʝʥʥʷ ʥʦʚʠʭ ʜʦʩʢʦʥʘʣʽʰʠʭ ʨʦʜʠʥ, ʣʽʥʽʡ, ʧʦʨʽʜ, ʾʭ ʘʧʨʦʙʘʮʽʶ, 

ʦʨʛʘʥʽʟʘʮʽʶ ʧʣʝʤʽʥʥʦʛʦ ʦʙʣʽʢʫ ʚ ʢʦʥʷʨʩʪʚʽ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʞʝʨʝʙʮʽʚ-ʧʦʣʽʧʰʫʚʘʯʽʚ ʧʣʘʥʦʚʠʭ ʧʦʨʽʜ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʝʡ 

ʢʦʥʝʡ ʫ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ; ʧʦʩʪʘʯʘʥʥʷ ʢʦʥʝʡ ʩʧʦʨʪʠʚ-

ʥʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʾʭ ʜʣʷ ʝʢʩʧʦʨʪʫ;  

- ʩʧʦʨʪʠʚʥʠʡ ï ʛʦʪʫʻ ʢʦʥʝʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʣʘʩʠʯʥʠʭ 

ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʚʠʜʘʭ ʢʽʥʥʦʛʦ ʩʧʦʨʪʫ, ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ, ʦʨʛʘ-

ʥʽʟʘʮʽʾ ʢʽʥʥʦ-ʩʧʦʨʪʠʚʥʠʭ ʩʝʢʮʽʡ, ʰʢʽʣ, ʧʫʥʢʪʽʚ ʧʨʦʢʘʪʫ;  

- ʧʨʦʜʫʢʪʠʚʥʠʡ ï ʩʪʦʩʫʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʬʝʨʤ ʪʘ ʧʫʥʢʪʽʚ ʟ ʚʽʜʛʦʜʽʚʣʽ ʥʘʛʫʣʫ ʢʦʥʝʡ ʜʣʷ ʟʘʙʦʶ ʥʘ ʤ'ʷʩʦ, 

ʦʜʝʨʞʘʥʥʷ ʤʦʣʦʢʘ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʢʫʤʠʩʫ;  

- ʧʨʠʢʣʘʜʥʠʡ ï ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʝʡ ʫ ʤʝʜʠʯ-

ʥʽʡ, ʙʽʦʣʦʛʽʯʥʽʡ, ʧʝʨʝʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫ ʢʽʥʦʤʘʪʦʛʨʘʬʽʾ, 

ʮʠʨʢʦʚʠʭ ʚʠʩʪʫʧʘʭ ʪʦʱʦ.  

ɿʘ ʢʽʣʴʢʽʩʪʶ ʧʦʛʦʣʽʚô̫  ʪʘ ʦʙô̒ ʤʦʤ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʜʫʢʮʽʾ ʧʝʨ-

ʰʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʨʦʙʦʯʦ-ʢʦʨʠʩʪʫʚʘʣʴʥʠʡ ʥʘʧʨʷʤ. ʅʘ ʡʦʛʦ ʜʦʣʶ 

ʧʨʠʧʘʜʘʻ ʜʦ 70 % ʚʩʴʦʛʦ ʢʽʥʩʴʢʦʛʦ ʧʦʛʦʣʽʚô̫ . ɹʽʣʴʰʘ ʥʘʩʠʯʝ-

ʥʽʩʪʴ ʢʦʥʝʧʦʛʦʣʽʚô̫  ʫ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ, ʜʝ ʥʘ 100 ʛʘ 

ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ ʪʨʠ ʛʦʣʦʚʠ, ʥʘʡʤʝʥʰʝ, ʙʣʠʟʴʢʦ 

ʦʜʥʽʻʾ ʛʦʣʦʚʠ ʥʘ 100 ʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ï ʫ ʩʪʝʧʦʚʽʡ 

ʟʦʥʽ ʢʨʘʾʥʠ. ɹʽʦʣʦʛʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʦʥʝʡ ʚʚʘʞʘʶʪʴ ʾʭ ʤʽʮʥʠʡ 

ʽ ʤʘʩʠʚʥʠʡ ʢʽʩʪʷʢ ʟ ʜʦʚʛʠʤʠ ʪʨʫʙʯʘʩʪʠʤʠ ʢʽʩʪʢʘʤʠ, ʤʽʮʥʠʡ 

ʭʨʝʙʝʪ, ʝʣʘʩʪʠʯʥʠʡ ʩʫʭʦʞʠʣʴʥʦ-ʟʚô̫ ʟʢʦʚʠʡ ʘʧʘʨʘʪ, ʜʦʙʨʝ ʨʦʟʚʠ-

ʥʫʪʽ ʤô̫ ʟʠ ʫʩʽʭ ʯʘʩʪʠʥ ʪʽʣʘ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʫʭʦʚʽ ʪʚʘʨʠʥʠ, 

ʜʦʩʢʦʥʘʣʽ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ ʽ ʥʘʜʽʡʥʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ.  

ʎʽʥʥʘ ʙʽʦʣʦʛʽʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʢʦʥʝʡ ʥʠʟʢʠ ʤʽʩʮʝʚʠʭ ʧʦʨʽʜ ï 

ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʜʦ ʢʨʫʛʣʦʨʽʥʥʦʛʦ ʧʘʩʦʚʠʱʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʟʘ 

ʥʘʜʟʚʠʯʘʡʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ. ɺʟʘʛʘʣʽ ʦʨʛʘʥʽʟʤ ʢʦʥʷ ʥʘʜʟʚʠʯʘʡʥʦ 

ʧʣʘʩʪʠʯʥʠʡ, ʤʘʻ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʢʣʽʤʘʪʠʟʘʮʽʾ, ʷʢ ʥʘʩʣʽʜʦʢ ï 

ʾʭ ʨʦʟʚʦʜʷʪʴ ʥʘ ʚʩʽʭ ʢʦʥʪʠʥʝʥʪʘʭ ʟʝʤʥʦʾ ʢʫʣʽ. ɿʨʽʣʽʩʪʴ ʢʦʥʝʡ 

ʥʘʩʪʫʧʘʻ ʧʽʟʥʽʰʝ, ʥʽʞ ʫ ʽʥʰʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘ-

ʨʠʥ. ɿʘʪʝ ʢʦʥʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʽ ʟʥʘʯʥʦ ʪʨʠʚʘʣʽʰʠʤ (ʜʦ 20 ʨʦʢʽʚ) 

ʧʝʨʽʦʜʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
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ʇʨʦʜʫʢʪʠʚʥʝ ʢʦʥʷʨʩʪʚʦ ï ʧʝʨʩʧʝʢʪʠʚʥʠʡ, ʨʝʥʪʘʙʝʣʴʥʠʡ 

ʥʘʧʨʷʤ ʚ ʛʘʣʫʟʽ. ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʦʜʫʢʪʠʚʥʝ ʢʦʥʷʨʩʪʚʦ ʧʨʠʜʙʘʣʦ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʤʘʶʯʠ ʚ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʨʝʟʝʨʚʠ 

ʟʙʽʣʴʰʝʥʥʷ ʤ'ʷʩʥʦʾ ʽ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ ʚ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ [1]. 

ɺ ʫʩʽ ʯʘʩʠ ʤôʷʩʦ ʢʦʥʝʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʭʘʨʯʫʚʘʥʥʽ. ɺʦʥʦ ʻ 

ʥʝʟʘʤʽʥʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʩʦʢʦʩʦʨʪʥʠʭ ʢʦʚʙʘʩ.  

ʂʦʥʠʥʘ ʤʘʻ ʩʪʽʡʢʠʡ ʧʦʧʠʪ ʫ ʥʘʩʝʣʝʥʥʷ ʉʐɸ, ʌʨʘʥʮʽʾ, ɯʪʘʣʽʾ, 

ɻʦʣʣʘʥʜʽʾ, ɹʝʣʴʛʽʾ, ʗʧʦʥʽʾ, ʅʦʨʚʝʛʽʾ, ɼʘʥʽʾ, ʐʚʝʮʽʾ, ʐʚʝʡʮʘʨʽʾ, 

ɸʚʩʪʨʽʾ, ʏʝʭʽʾ, ʈʫʤʫʥʽʾ, ʋʛʦʨʱʠʥʠ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ ʢʨʘʾʥ. ʋ ʨʷʜʽ 

ʢʨʘʾʥ ɭʚʨʦʧʠ ʢʽʥʩʴʢʝ ʤô̫ ʩʦ ʫʩʧʽʰʥʦ ʢʦʥʢʫʨʫʻ ʟ ʤô̫ ʩʦʤ ʪʚʘʨʠʥ 

ʽʥʰʠʭ ʚʠʜʽʚ. 

ʋ ʤôʷʩʽ ʜʦʨʦʩʣʠʭ ʢʦʥʝʡ ʤʽʩʪʠʪʴʩʷ ʙʽʣʢʘ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʤʦʣʦʜ-

ʥʷʢʫ. ɾʠʨ ʢʦʥʝʡ ʚʚʘʞʘʶʪʴ ʜʽʻʪʠʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʙʘʛʘʪʠʡ ʥʘ 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ (ʣʽʥʦʣʝʚʘ, ʣʽʥʦʣʝʥʦʚʘ, ʘʨʘʭʽʜʦʥʦʚʘ), ʷʢʽ ʧʦʟʠʪʠʚ-

ʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʤʽʥ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʡ 

ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤôʷʩʘ ʽʥʰʠʭ 

ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʢʦʥʠʥʘ ʤʽʩʪʠʪʴ ʤʝʥʰʝ 

ʭʦʣʝʩʪʝʨʠʥʫ. 

ʋ ʢʦʥʠʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, ʩʪʘʪʽ ʽ ʚʛʦʜʦʚʘʥʦʾ ʪʚʘʨʠʥ ʚʤʽʩʪ 

ʙʽʣʢʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 18 ʜʦ 23 %; ʞʠʨʫ ï ʚʽʜ 1ï2 (ʧʨʠ ʥʝʩʪʘʥ-

ʜʘʨʪʥʽʡ ʚʛʦʜʦʚʘʥʽʡ) ʜʦ 18ï20 % (ʫ ʪʫʰʘʭ ʢʦʥʝʡ I ʢʘʪʝʛʦʨʽʾ 

ʚʛʦʜʦʚʘʥʦʩʪʽ). ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤô̫ ʩʘ ʢʦʥʝʡ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘ-

ʜʘʻ: ʚʦʜʠ ï 74,2 %, ʙʽʣʢʘ ï 21,6, ʞʠʨʫ ï 2,5 ʽ ʟʦʣʠ 1. 

ɾʠʨ ʫ ʪʘʙʫʥʥʠʭ ʢʦʥʝʡ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʥʘ ʯʝʨʝʚ-

ʥʽʡ ʩʪʽʥʮʽ ʽ ʥʘ ʨʝʙʨʘʭ, ʪʦʤʫ ʨʝʙʨʦʚʘ ʯʘʩʪʠʥʘ ʪʫʰʽ ʤʘʻ ʥʘʡʙʽʣʴʰʫ 

ʢʘʣʦʨʽʡʥʽʩʪʴ ï ʜʦ 4 949 ʢʢʘʣ. ɿ ʚʽʢʦʤ ʢʦʥʷ ʚʤʽʩʪ ʚʦʜʠ ʚ ʤô̫ ʩʽ 

ʟʥʠʞʫʻʪʴʩʷ, ʢʽʣʴʢʽʩʪʴ ʞʠʨʫ ʟʙʽʣʴʰʫʻʪʴʩʷ . 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤô̫ ʩʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ ʻ ʟʘ-

ʙʽʡʥʠʡ ʚʠʭʽʜ. ʏʠʤ ʙʽʣʴʰʝ ʟʘʙʽʡʥʠʡ ʚʠʭʽʜ, ʪʠʤ ʚʠʱʝ ʤô̫ ʩʥʽ 

ʷʢʦʩʪʽ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤô̫ ʩʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʽʩʪʢʘʤʠ, ʤô̫ ʟʘʤʠ ʽ ʞʠʨʦʤ ʚ 

ʪʫʰʽ, ʘ ʪʘʢʦʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʚʽʜʨʫʙʽʚ. ʆʩʥʦʚʥʫ ʯʘʩʪʠ-

ʥʫ ʪʫʰʽ ʢʦʥʷ ʩʢʣʘʜʘʶʪʴ ʚʽʜʨʫʙʠ ʽʟ ʟʘʜʥʴʦʾ ʪʨʝʪʠʥʠ ʪʫʣʫʙʘ, ʨʦʟ-

ʚʠʥʝʥʽ ʤô̫ ʟʠ, ʱʦ ʤʘʶʪʴ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʽ ʤôʷʟʠ. ɿʘʙʽʡʥʠʡ ʚʠʭʽʜ ʫ 

ʢʦʥʝʡ ʚʠʱʦʾ ʚʛʦʜʦʚʘʥʦʩʪʽ ʜʦʩʷʛʘʻ 65 %, ʚʠʭʽʜ ʤô̫ ʩʘ (ʤô̫ ʢʦʪʽ ʚ 
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ʪʫʰʽ) ï 84, ʚʠʭʽʜ ʤô̫ ʩʘ ʚʠʱʠʭ ʩʦʨʪʽʚ ʽʟ ʟʘʜʥʴʦʾ ʪʨʝʪʠʥʠ ʪʫʣʫʙʘ ï 

38 %. ɿʘʙʽʡʥʠʡ ʚʠʭʽʜ ʚʠʟʥʘʯʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʪʫʰʽ ʟ 

ʤʘʩʦʶ ʛʦʣʦʚʠ, ʢʽʥʮʽʚʦʢ, ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʽ ʰʢʽʨʠ. ʅʘ ʚʝʣʠ-

ʯʠʥʫ ʟʘʙʽʡʥʦʛʦ ʚʠʭʦʜʫ ʪʫʰʽ ʢʦʥʝʡ ʚʧʣʠʚʘʶʪʴ ʧʦʨʦʜʘ, ʭʘʨʘʢʪʝʨ 

ʛʦʜʫʚʘʥʥʷ ʽ ʩʧʦʩʽʙ ʫʪʨʠʤʘʥʥʷ. 

ɾʠʚʘ ʤʘʩʘ ʢʦʥʝʡ ʪʘʙʫʥʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʥʝʚʠʩʦʢʘ ʽ ʢʦʣʠʚʘ-

ʻʪʴʩʷ ʚʽʜ 350 ʜʦ 540 ʢʛ, ʘ ʟʘʙʽʡʥʠʡ ʚʠʭʽʜ ï ʚʽʜ 48 ʜʦ 56 %. ɿʘ-

ʙʽʡʥʠʡ ʚʠʭʽʜ ʢʦʥʝʡ ʪʘʙʫʥʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʥʘ 4ï6 % ʥʠʞʯʝ. ʎʝ 

ʧʦʚô̫ ʟʘʥʦ ʟ ʚʝʣʠʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʫ ʪʘʙʫʥʥʠʭ ʢʦʥʝʡ.  

ɿʘʙʽʡʥʠʡ ʚʠʭʽʜ ʪʫʰ ʢʦʥʝʡ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ 

ʚʛʦʜʦʚʘʥʦʩʪʽ. ʋ ʢʦʥʝʡ ʪʘʙʫʥʥʦʛʦ ʫʪʨʠʤʘʥʥʷ I ʢʘʪʝʛʦʨʽʾ ʚʛʦʜʦʚʘ-

ʥʦʩʪʽ ʟʘʙʽʡʥʠʡ ʚʠʭʽʜ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 52,8 %, II ʢʘʪʝʛʦʨʽʾ ï 

47,9 ʽ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ï 43,8 %. 

ʋ ʤ-̫ ʩʥʦʤʫ ʢʦʥʷʨʩʪʚʽ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʙʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʜʦ 10 % ʟʘʙʽʡʥʦʾ ʤʘʩʠ ʢʦʥʷ. ɺʽʜ 

ʢʦʥʝʡ ʨʽʟʥʠʭ ʧʦʨʽʜ ʦʪʨʠʤʫʶʪʴ ʜʦ 2 ʢʛ ʷʟʠʢʫ, 0,5 ʢʛ ʤʦʟʢʫ, 1,8 ʢʛ 

ʥʠʨʦʢ, 1,5 ʢʛ ʩʝʣʝʟʽʥʢʠ, 8 ʢʛ ʣʝʛʝʥʽʚ, 5-7 ʢʛ ʩʝʨʮʷ, 6,6 ʢʛ ʧʝʯʽʥʢʠ, 

3,8 ʢʛ ʤô̫ ʩʘ ʟ ʛʦʣʦʚʠ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʽʥʩʴʢʦʾ ʧʝʯʽʥʢʠ ʫ ʢʦʥʝʡ II 

ʢʘʪʝʛʦʨʽʾ ʫʛʦʜʦʚʘʥʦʾ ʪʘʢʠʡ: ʙʽʣʢʘ 21,2ï26,5%, ʞʠʨʫ ï 3ï6,3, ʚʦʜʠ 

ï 68ï72; ʣʝʛʝʥʽʚ: ʙ̔ʣʢʫ ï 17ï21,3 %, ʞʠʨʫ ï 1,8ï2, ʚʦʜʠ ï  

77,4ï78,9 %. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɺʽʜʛʦʜʽʚʣʷ ʢʦʥʝʡ ʥʘ 

ʤô̫ ʩʦ: ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://feedlife.com.ua/ua/info/otkorm-loshadej-mjaso/. 2. ɻʦʧʢʘ ɹ. ʄ., ʍʦʤʝʥ-
ʢʦ ʄ. ʇ., ʇʘʚʣʝʥʢʦ ʇ. ʄ. ʂʦʥʷʨʩʪʚʦ. ï ʂʠʾʚ : ɺʠʱʘ ʦʩʚʽʪʘ, 2004. ï 320 ʩ. 
3. ʂʫʢʣʘ ʆ. ʃ. ʆʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ 
ʧʣʝʤʽʥʥʦʛʦ ʤʦʣʦʜʥʷʢʫ ʢʦʥʝʡ / ɸʛʨʦʩʚʽʪ. ˉ 3, 2013. ï ʉ. 24ï27. 

ʖ. ɻ. ɹʫʨʛʫ, ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ; 

ʃ. ɺ. ʌʣʦʢʘ, ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ, flokaliudmyla@gmail.com 
ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ 

çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʥʾʘ 

ʇʆʂɸɿʅʀʂʀ ʄôʗʉʅʆɰ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʆɺɽʎʔ 

ʈʠʥʦʢ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʨʠʥʢʫ ʢʨʘʾʥʠ, ʨʦʟʚʠʪʦʢ ʷʢʦʛʦ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘ-

ʯʝʥʥʷ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ [1]. 

mailto:flokaliudmyla@gmail.com
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ɺʽʚʯʘʨʩʪʚʦ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʝ ʪʽʣʴʢʠ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʰʝʨʩʪʽ ʽ ʙʘʨʘʥʠʥʠ. ɿ ʢʦʞʥʦʾ ʧʦʨʦʜʠ 

ʦʚʝʮʴ ʤʦʞʥʘ ʧʨʠ ʥʘʣʝʞʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʤʘʪʠ ʛʘʨʥʫ ʙʘʨʘʥʠʥʫ, 

ʰʝʨʩʪʴ ʡ ʦʚʯʠʥʠ. ɺʠʚʝʜʝʥʦ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʢʦʨʦʩʪʠʛʣʽ ʤôʷʩʦ-

ʰʝʨʩʪʥʽ ʧʦʨʦʜʠ, ʚʽʜ ʷʢʠʭ ʦʜʝʨʞʫʶʪʴ ʙʘʨʘʥʠʥʫ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʧʨʠ ʝʢʦʥʦʤʽʾ ʚʠʪʨʘʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʢʽʣʦʛʨʘʤ ʧʨʠʨʦʩʪʫ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʨʘʥʠʥʠ ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ 

ʨʦʟʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʨʦʜʠ ʦʚʝʮʴ, ʘʣʝ ʤʘʪʠ ʚ ʩʪʨʫʢʪʫʨʽ ʦʪʘʨʠ 

ʥʝ ʤʝʥʰʝ 60 % ʤʘʪʦʢ, ʧʨʦʚʦʜʠʪʠ ʟʠʤʦʚʠʡ ʦʢʽʪ, ʽʥʪʝʥʩʠʚʥʦ ʚʠʨʦ-

ʱʫʚʘʪʠ ʡ ʚʽʜʛʦʜʦʚʫʚʘʪʠ ʦʚʝʮʴ. ʇʨʠʞʠʪʪʻʚʘ ʦʮʽʥʢʘ ʤô̫ ʩʥʦʾ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʽ ʦʚʝʮʴ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʙʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷ-

ʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʜʟʘʙʽʡʥʦʾ ʤʘʩʠ ʪʚʘʨʠʥʠ (ʧʦ ʩʝʨʝʜʥʴʦʤʫ 

ʧʦʢʘʟʥʠʢʫ ʞʠʚʦʾ ʤʘʩʠ ʧʝʨʝʜ ʫʪʨʽʰʥʴʦʶ ʛʦʜʽʚʣʝʶ ʜʚʘ ʜʥʽ ʧʽʜʨʷʜ 

ʘʙʦ ʧʦ ʮʴʦʤʫ ʞ ʧʦʢʘʟʥʠʢʫ ʧʽʩʣʷ ʜʦʙʦʚʦʾ ʚʠʪʨʠʤʢʠ). ɿʘ ʯʘʩ 

ʛʦʣʦʜʥʦʾ ʚʠʪʨʠʤʢʠ ʚʪʨʘʪʠ ʤʘʩʠ ʪʽʣʘ ʩʢʣʘʜʘʶʪʴ 2,5ï3 %. ɺʪʨʘʪʠ 

ʤʘʩʠ ʪʚʘʨʠʥ ʚʠʩʦʢʦʾ ʚʛʦʜʦʚʘʥʦʩʪʽ ʟʘʚʞʜʠ ʥʠʞʯʽ, ʥʽʞ ʫ ʥʝʜʦʩʪʘʪ-

ʥʴʦ ʚʛʦʜʦʚʘʥʠʭ [2]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 5111-55 çʆʚʮʳ ʠ ʢʦʟʳ ʜʣʷ ʫʙʦʷ. ʆʧʨʝ-

ʜʝʣʝʥʠʝ ʫʧʠʪʘʥʥʦʩʪʠè ʚʛʦʜʦʚʘʥʽʩʪʴ ʦʚʝʮʴ ʦʮʽʥʶʶʪʴ ʟʘ ʨʦʟʚʠʪ-

ʢʦʤ ʤô̫ ʟʦʚʦʾ ʽ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥ ʥʘ ʟʘʛʨʠʚʢʫ, ʩʧʠʥʽ, ʧʦʧʝʨʝʢʫ, 

ʢʦʨʝʥʽ ʭʚʦʩʪʘ ʽ ʥʘ ʨʝʙʨʘʭ. ʋ ʢʫʨʜʶʯʥʠʭ ʽ ʞʠʨʥʦʭʚʦʩʪʠʭ ʦʚʝʮʴ 

ʦʮʽʥʶʶʪʴ ʩʪʫʧʽʥʴ ʞʠʨʦʚʽʜʢʣʘʜʘʥʥʷ ʧʦ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʢʫʨ-

ʜʶʢʘ ʽ ʭʚʦʩʪʘ. ʉʪʘʥʜʘʨʪʦʤ ʧʝʨʝʜʙʘʯʝʥʠʡ ʨʦʟʧʦʜʽʣ ʦʚʝʮʴ ʧʦ 

ʚʛʦʜʦʚʘʥʦʩʪʽ ʥʘ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ ʚʛʦʜʦʚʘʥʦʩʪʽ: 

- ʚʠʘɦ ï ʤô̫ ʟʠ ʩʧʠʥʠ ʽ ʧʦʧʝʨʝʢʫ ʥʘ ʜʦʪʠʢ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽ, 

ʦʩʪʠʩʪʽ ʚʽʜʨʦʩʪʢʠ ʩʧʠʥʥʠʭ ʽ ʧʦʧʝʨʝʢʦʚʠʭ ʭʨʝʙʮʽʚ ʥʝ ʚʠʩʪʫʧʘʶʪʴ, 

ʟʘʛʨʠʚʦʢ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ; ʚʽʜʢʣʘʜʝʥʥʷ ʧʽʜʰʢʽʨʥʦʛʦ ʞʠʨʫ ʜʦʙʨʝ 

ʧʨʦʤʘʮʫʻʪʴʩʷ ʥʘ ʧʦʧʝʨʝʢʫ; ʥʘ ʩʧʠʥʽ ʽ ʨʝʙʨʘʭ ʚʽʜʢʣʘʜʝʥʥʷ ʞʠʨʫ 

ʧʦʤʽʨʥʝ. ʋ ʢʫʨʜʶʯʥʠʭ ʦʚʝʮʴ ʚ ʢʫʨʜʶʮʽ ʽ ʫ ʞʠʨʥʦʭʚʦʩʪʠʭ ʥʘ 

ʭʚʦʩʪʽ ʟʥʘʯʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ʞʠʨʫ, ʢʫʨʜʶʢ ʜʦʙʨʝ ʥʘʧʦʚʥʝʥʠʡ; 

- ʩʝʨʝʜʥʷ ï ʤô̫ ʟʠ ʩʧʠʥʠ ʽ ʧʦʧʝʨʝʢʫ ʥʘ ʜʦʪʠʢ ʨʦʟʚʠʥʝʥʽ ʟʘʜʦ-

ʚʽʣʴʥʦ, ʤʘʢʣʦʢʠ ʽ ʦʩʪʠʩʪʽ ʚʽʜʨʦʩʪʢʠ ʧʦʧʝʨʝʢʦʚʠʭ ʭʨʝʙʮʽʚ ʟʣʝʛʢʘ 

ʚʠʩʪʫʧʘʶʪʴ, ʦʩʪʠʩʪʽ ʚʽʜʨʦʩʪʢʠ ʩʧʠʥʥʠʭ ʭʨʝʙʮʽʚ ʚʠʩʪʫʧʘʶʪʴ ʧʦ-

ʤʽʪʥʦ; ʥʘ ʧʦʧʝʨʝʢʫ ʧʨʦʤʘʮʫʶʪʴʩʷ ʧʦʤʽʨʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ʧʽʜʰʢʽʨ-

ʥʦʛʦ ʞʠʨʫ; ʥʘ ʩʧʠʥʽ ʽ ʨʝʙʨʘʭ ʞʠʨʦʚʽ ʚʽʜʢʣʘʜʝʥʥʷ ʥʝʟʥʘʯʥʽ. ʋ 
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ʢʫʨʜʶʯʥʠʭ ʦʚʝʮʴ ʚ ʢʫʨʜʶʮʽ, ʘ ʫ ʞʠʨʥʦʭʚʦʩʪʠʭ ʥʘ ʭʚʦʩʪʽ ʧʦʤʽʨʥʽ 

ʞʠʨʦʚʽ ʚʽʜʢʣʘʜʝʥʥʷ, ʢʫʨʜʶʢ ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʧʦʚʥʝʥʠʡ; 

- ʥʠʞʯʝʩʝʨʝʜʥʷ ï ʤô̫ ʟʠ ʥʘ ʜʦʪʠʢ ʨʦʟʚʠʥʝʥʽ ʥʝʟʘʜʦʚʽʣʴʥʦ, 

ʦʩʪʠʩʪʽ ʚʽʜʨʦʩʪʢʠ ʩʧʠʥʥʠʭ ʽ ʧʦʧʝʨʝʢʦʚʠʭ ʭʨʝʙʮʽʚ ʽ ʨʝʙʨʘ ʚʠʩʪʫ-

ʧʘʶʪʴ, ʟʘʛʨʠʚʦʢ ʽ ʤʘʢʣʦʢʠ ʚʠʩʪʫʧʘʶʪʴ ʟʥʘʯʥʦ; ʚʽʜʢʣʘʜʝʥʥʷ ʧʽʜ-

ʰʢʽʨʥʦʛʦ ʞʠʨʫ ʥʝ ʧʨʦʤʘʮʫʶʪʴʩʷ. ʋ ʢʫʨʜʶʯʥʠʭ ʦʚʝʮʴ ʚ ʢʫʨʜʶʮʽ, 

ʘ ʫ ʞʠʨʥʦʭʚʦʩʪʠʭ ʥʘ ʭʚʦʩʪʽ ʻ ʥʝʚʝʣʠʢʽ ʞʠʨʦʚʽ ʚʽʜʢʣʘʜʝʥʥʷ. 

ʆʚʝʮʴ, ʱʦ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ ʥʠʞʯʝʩʝʨʝʜʥʴʦʾ ʚʛʦ-

ʜʦʚʘʥʦʩʪʽ, ʚʽʜʥʦʩʷʪʴ ʜʦ ʭʫʜʠʭ. 

ʄô̫ ʩʦ, ʦʜʝʨʞʘʥʝ ʧʽʩʣʷ ʟʘʙʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʙʨʦʙʣʝʥʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʽʥʩʪʨʫʢʮʽʡ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ.  

ɿʘ ʚʛʦʜʦʚʘʥʽʩʪʶ ʙʘʨʘʥʷʯʝ ʤô̫ ʩʦ ʽ ʢʦʟʣʷʪʠʥʫ ʜʽʣʷʪʴ ʥʘ ʜʚʽ 

ʢʘʪʝʛʦʨʽʾ: ʙʘʨʘʥʠʥʫ ʽ ʢʦʟʣʷʪʠʥʫ ɯ ʪʘ II  ʢʘʪʝʛʦʨʽʡ. ʉʪʫʧʽʥʴ ʚʛʦʜʦ-

ʚʘʥʦʩʪʽ ʙʘʨʘʥʷʯʠʭ ʽ ʢʦʟʣʠʥʠʭ ʪʫʰ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʟ 

ɻʆʉʊ 1935-55 çʄʷʩʦ-ʙʘʨʘʥʠʥʘ ʠ ʢʦʟʣʷʪʠʥʘ ʚ ʪʫʰʘʭ. ʊʝʭʥʠ-

ʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɹʘʨʘʥʠʥʘ ʽ ʢʦʟʣʷʪʠʥʘ ɯ ʢʘʪʝʛʦʨʽʾ: ʤô̫ ʟʠ ʨʦʟʚʠʥʝʥʽ ʟʘʜʦʚʽʣʴ-

ʥʦ, ʦʩʪʠʩʪʽ ʚʽʜʨʦʩʪʢʠ ʭʨʝʙʮʽʚ ʚ ʜʽʣʷʥʮʽ ʩʧʠʥʠ ʽ ʭʦʣʢʠ ʪʨʦʭʠ 

ʚʠʩʪʫʧʘʶʪʴ, ʧʽʜʰʢʽʨʥʠʡ ʞʠʨ ʧʦʢʨʠʚʘʻ ʪʫʰʫ ʪʦʥʢʠʤ ʰʘʨʦʤ ʥʘ 

ʩʧʠʥʽ ʪʘ ʟʣʝʛʢʘ ʥʘ ʧʦʧʝʨʝʢʫ; ʥʘ ʨʝʙʨʘʭ, ʚ ʜʽʣʷʥʮʽ ʢʨʠʞʽʚ ʽ ʪʘʟʫ 

ʜʦʧʫʩʢʘʶʪʴʩʷ ʧʨʦʩʚʽʪʠ. 

ɹʘʨʘʥʠʥʘ ʽ ʢʦʟʣʷʪʠʥʘ II ʢʘʪʝʛʦʨʽʾ: ʤô̫ ʟʠ ʨʦʟʚʠʥʝʥʽ ʩʣʘʙʦ, 

ʢʽʩʪʢʠ ʧʦʤʽʪʥʦ ʚʠʩʪʫʧʘʶʪʴ, ʥʘ ʧʦʚʝʨʭʥʽ ʪʫʰʽ ʤʽʩʮʷʤʠ ʻ ʥʝʟʥʘʯʥʽ 

ʞʠʨʦʚʽ ʚʽʜʢʣʘʜʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʦʛʦ ʰʘʨʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽ 

ʚʽʜʩʫʪʥʽʤʠ. 

ɹʘʨʘʥʠʥʫ ʚʠʧʫʩʢʘʶʪʴ ʚ ʨʝʘʣʽʟʘʮʽʶ ʮʽʣʠʤʠ ʪʫʰʘʤʠ ʟ ʭʚʦʩ-

ʪʘʤʠ (ʟʘ ʚʠʥʷʪʢʦʤ ʢʫʨʜʶʯʥʠʭ ʦʚʝʮʴ), ʥʝ ʚʽʜʜʽʣʝʥʠʤʠ ʥʽʞʢʘʤʠ 

(ʙʝʟ ʧʫʪʦʚʦʛʦ ʩʫʛʣʦʙʘ), ʽʟ ʥʘʷʚʥʽʩʪʶ ʚ ʩʝʨʝʜʠʥʽ ʪʫʰ ʥʠʨʦʢ ʽ 

ʞʠʨʫ, ʱʦ ʾʭ ʦʪʦʯʫʻ. ʇʨʦʪʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠʩʷ 

ʙʘʨʘʥʷʯʽ ʪʫʰʽ ʙʝʟ ʭʚʦʩʪʘ ʽ ʥʽʞʦʢ, ʘ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʾ ʧʝʨʝʨʦʙʢʠ ï 

ʙʝʟ ʥʘʷʚʥʦʩʪʽ ʥʠʨʦʢ ʽ ʦʪʦʯʫʶʯʦʛʦ ʾʭ ʞʠʨʫ. ʅʘ ʪʫʰʘʭ, ʱʦ ʚʠʧʫʩ-

ʢʘʶʪʴ ʚ ʨʝʘʣʽʟʘʮʽʶ, ʧʨʦʤʠʩʣʦʚʫ ʧʝʨʝʨʦʙʢʫ ʯʠ ʟʙʝʨʽʛʘʥʥʷ, ʥʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʟʘʣʠʰʢʽʚ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʟʛʫʩʪʢʽʚ 

ʢʨʦʚʽ, ʙʘʭʨʦʤʦʢ, ʟʘʙʨʫʜʥʝʥʴ. ʅʘ ʟʘʤʦʨʦʞʝʥʠʭ ʪʫʰʘʭ, ʢʨʽʤ ʪʦʛʦ, 

ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʣʴʦʜʫ ʡ ʩʥʽʛʫ. ʊʫʰʽ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ 
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ʧʦʰʢʦʜʞʝʥʴ ʧʦʚʝʨʭʥʽ, ʩʠʥʮʽʚ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʟʘʯʠʩʪʦʢ 

ʽ ʟʨʠʚʽʚ ʧʽʜʰʢʽʨʥʦʛʦ ʞʠʨʫ ʥʘ ʧʣʦʱʽ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 % 

ʧʦʚʝʨʭʥʽ ʪʫʰʽ. ʅʝ ʜʦʧʫʩʢʘʶʪʴʩʷ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʚʠʩʥʘʞʝʥʘ ʙʘʨʘ-

ʥʠʥʘ, ʤô̫ ʩʦ, ʟʘʤʦʨʦʞʝʥʝ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʘʟʫ, ʧʦʪʝʤʥʽʣʝ ʚ ʜʽʣʷʥ-

ʮʽ ʰʠʾ, ʤô̫ ʩʦ ʽʟ ʟʘʯʠʩʪʢʘʤʠ ʽ ʟʨʠʚʘʤʠ ʧʽʜʰʢʽʨʥʦʛʦ ʞʠʨʫ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ 10 % ʧʦʚʝʨʭʥʽ ʪʫʰʽ. ʊʘʢʝ ʤô̫ ʩʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʾ ʧʝʨʝʨʦʙʢʠ ʚ ʭʘʨʯʦʚʠʭ ʮʽʣʷʭ ʘʙʦ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʆʛʘʥʝʩʷʥ ɺ. ʉ. ɽʢʦʥʦ-

ʤʽʯʥʘ ʩʫʪʥʽʩʪʴ ʨʠʥʢʫ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ // ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʋʞʛʦʨʦʜ-

ʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ: ʄʽʞʥʘʨʦʜʥʽ ʝʢʦʥʦʤʽʯʥʽ ʚʽʜʥʦʩʠʥʠ 
ʪʘ ʩʚʽʪʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. 2016. ˉ 6 (2). ʉ. 133ï136. 2. ʐʪʦʤʧʝʣʴ ʄ. ɺ., 
ɺʦʚʯʝʥʢʦ ɹ. ʆ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʚʽʚʯʘʨʩʪʚʘ : ʥʘʚʯ. ʚʠʜʘʥʥʷ. ï 
ʂʠʾʚ : ɺʠʱʘ ʦʩʚʽʪʘ, 2005. ï 343 ʩ. 

ɯ. ɸ. ɺʝʣʠʪ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, velit_ira@ukr.net 
ʇʦʣʪʘʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʛʨʘʨʥʘ ʘʢʘʜʝʤʠʷ, ʋʢʨʘʾʥʘ 

ʆʇʈʆʄɯʅɽʅʅʗ ʈʆʉʃʀʅ ʊʆʄɸʊɯɺ  
ʅɸʊʈɯʁ-ʎɽɿɯɭɺʀʄʀ ʃɸʄʇɸʄʀ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ ʟ ʧʦʣʽʧʰʝ-

ʥʠʤ ʩʧʝʢʪʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠ-

ʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤ 

ʜʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʨʦʩʣʠʥ ʪʦʤʘʪʽʚ ʚ ʫʤʦʚʘʭ ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʫ. 

ʍʦʯʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʦʜʽʦʜʽʚ ʻ ʤʘʡʙʫʪʥʽʤ ʥʘʧʨʷʤʦʤ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʚ, ʷʢʠʡ ʤʘʻ ʜʝʷʢʽ ʧʝʨʝʚʘʛʠ: ʚʠʩʦʢʘ ʝʣʝʢʪ-

ʨʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʧʦʪʨʽʙʥʠʡ ʩʧʝʢʪʨ ʚʠʧʨʦʤʽ-

ʥʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʩʚʽʪʣʘ [1]. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʩʷʛʥʝʥʥʷ 

ʧʨʠʙʫʪʢʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʤʘʪʽʚ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʦʧʪʠʤʽʟʘʮʽʷ 

ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʩʧʝʢʪʨ, 

ʦʩʚʽʪʣʝʥʥʷ, ʬʦʪʦʧʝʨʽʦʜ). 

ɺʽʜʦʤʽ ʨʦʙʦʪʠ [2, 3] ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚ ʅʃɺʊ ʪʘ 

ʟôʷʩʫʚʘʥʥʷ ʰʣʷʭʽʚ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɺ [4] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʘʨʘʤʝʪʨʠ ʥʘʪʨʽʻʚʠʭ ʣʘʤʧ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ. 
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ɼʦʩʣʽʜʞʝʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʥʘʪʨʽʡ-ʮʝʟʽʡ-

ʨʪʫʪʴ. ɺʠʟʥʘʯʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʧʦʪʨʽʡʥʠʭ ʩʧʣʘʚʽʚ, ʪʝʨ-

ʤʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʧʣʘʚʽʚ ʧʦʪʨʽʡʥʦʾ ʩʠʩʪʝʤʠ Na-Cs-Hg 

ʪʘ ʧʦʜʚʽʡʥʦʾ ʩʠʩʪʝʤʠ Na-Hg ʩʠʩʪʝʤʠ. ʈʦʟʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʦʨʮʽʡʥʠʭ ʪʠʩʢʽʚ ʧʘʨʽʚ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʣʘʤʧʠ ʟ ʨʦʟʨʷʜʥʠʤʠ ʪʨʫʙʢʘʤʠ ʜʽʘʤʝʪʨʦʤ 

8,9 ʤʤ, ʤʽʞʝʣʝʢʪʨʦʜʥʘ ʚʽʜʩʪʘʥʴ ï 85 ʤʤ ʽ ʩʢʣʘʜʦʤ ʘʤʘʣʴʛʘʤʠ 

ʥʘʪʨʽʶ ʟ ʜʦʙʘʚʢʘʤʠ ʮʝʟʽʶ (Hg ï 20 %, Na ï 75 %, Cs ï 5 %), 

ʢʘʣʽʶ (Hg ï 20 %, Na ï 79 %, K ï 1 %), ʨʫʙʽʜʽʶ (Hg ï 20 %, Na ï 

79 %, Rb ï 1 %). 

ɸʤʘʣʴʛʘʤʠ Naïʅgïʄʝ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʪʦʯʥʽʩʪʶ ʜʦʟʫ-

ʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ °0,5 %. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʘʤʘʣʴʛʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʥʘʪʨʽʡ ʚʠʩʦʢʦʾ ʯʠʩʪʦʪʠ ʽ ʨʪʫʪʴ ʤʘʨʢʠ ʈ-ʆʆʆ. 

ɺʤʽʩʪ ʜʦʙʘʚʦʢ ʚ ʘʤʘʣʴʛʘʤʽ ʙʫʚ ʚʽʜ 1 ʜʦ 10 ʘʪ.%. ʋʩʴʦʛʦ ʚʠʛʦ-

ʪʦʚʣʷʣʦʩʷ ʧʦ 5 ʟʨʘʟʢʽʚ ʣʘʤʧ ʟ ʘʤʘʣʴʛʘʤʦʶ ʢʦʞʥʦʛʦ ʩʢʣʘʜʫ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʧʨʦ ʘʙʩʦʣʶʪʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ ʨʦʟʨʷʜʫ ʙʽʥʘʨʥʦʾ ʩʠʩʪʝʤʠ ʥʘʪʨʽʡ-ʨʪʫʪʴ ʽ ʜʘʥʠʭ ʧʨʦ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʪʨʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʠʙʨʘʥʽ ʦʧʪʠʤʘʣʴʥʽ 

ʩʢʣʘʜʠ ʘʤʘʣʴʛʘʤ, ʚ ʷʢʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘʪʨʽʶ ʽ 

ʨʪʫʪʽ ʙʣʠʟʴʢʦ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʥʘʪʨʽʻʚʦʾ ʣʘʤʧʠ, ʘ ʜʦʙʘʚʢʠ ʮʝʟʽʶ 

ʟʤʽʥʶʶʪʴʩʷ ʚ ʤʝʞʘʭ (5ï10 ʘʪ.%). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ: ʩʧʝʢʪʨʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʤʧ ʟ ʜʦʙʘʚʢʘʤʠ ʮʝʟʽʶ 

ʟʤʽʱʝʥʽ ʚ ʯʝʨʚʦʥʫ ʜʽʣʷʥʢʫ ʩʧʝʢʪʨʫ, ʩʧʝʢʪʨʘʣʴʥʠʡ ʩʢʣʘʜ ʚʠʧʨʦ-

ʤʽʥʶʚʘʥʥʷ ʣʘʤʧ ʟʽ ʩʢʣʘʜʦʤ ʘʤʘʣʴʛʘʤʠ ʥʘʪʨʽʶ ʽ ʜʦʙʘʚʢʘʤʠ ʮʝʟʽʶ 

(Hg ï 20 %, Na ï 75 %, Cs ï 5 %), ʢʘʣʽʶ (Hg ï 20 %, Na ï 79 %, K 

ï 1 %), ʤʘʻ ʤʝʥʰʫ, ʥʽʞ ʩʪʘʥʜʘʨʪʥʽ ʥʘʪʨʽʻʚʽ ʣʘʤʧʠ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʜʽʣʷʥʮʽ 500ï600 ʥʤ ʽ 

ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʚ ʯʝʨʚʦʥʽʡ (600ï700 ʥʤ) ʪʘ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨ-

ʚʦʥʽʡ ʜʽʣʷʥʢʘʭ. ʂʦʤʙʽʥʘʮʽʷ ʥʘʪʨʽʡ-ʢʘʣʽʡ-ʮʝʟʽʻʚʦʛʦ ʥʘʧʦʚʥʝʥʥʷ 

(NaïKïCsïHg); ʢʨʽʤ ʥʘʪʨʽʡ ï ʞʝʣʪʦʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʜʘʻ ʤʘʢʩʠʤʫʤ ʯʝʨʚʦʥʦʛʦ ʚ ʜʽʣʷʥʮʽ 700ï770 ʥʤ. ʇʽʜʚʠʱʝʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʚʠʜʠʤʽʡ ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ ʫ ʮʴʦʛʦ ʚʘʨʽʘʥʪʫ ʥʝ 

ʪʽʣʴʢʠ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʩʚʽʪʣʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʽ ʟʨʦʙʠʪʴ ʮʝ 

ʜʞʝʨʝʣʦ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʅʝʜʦʣʽʢʦʤ ʮʽʻʾ ʣʘʤʧʠ ʻ ʪʝ, ʱʦ ʤʘʢʩʠʤʫʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʥʘ-
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ʭʦʜʠʪʴʩʷ ʚ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʜʽʣʷʥʮʽ, ʚʠʜʠʤʠʡ ʜʽʘʧʘʟʦʥ 

ʩʧʝʢʪʨʫ ʩʫʪʪʻʚʦ ʟʤʝʥʰʝʥʠʡ. 

ʇʨʠʚʝʜʝʥʽ ʚʠʨʦʙʥʠʯʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʤʧ 

ɼʅʘʊ400 ʟ ʥʘʧʦʚʥʝʥʥʷʤ ʨʦʟʨʷʜʥʦʾ ʪʨʫʙʢʠ, ʱʦ ʚʠʧʨʦʤʽʥʶʻ ʚ 

ʯʝʨʚʦʥʽʡ ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʘ ʜʦʙʘʚʦʢ NaïCsïHg. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʩʪ ʨʦʩʣʠʥ ʧʨʠ ʜʦʜʘʪʢʦʚʦʤʫ ʦʩʚʽʪʣʝʥʥʽ 

ʥʘʪʨʽʻʚʠʤʠ ʣʘʤʧʘʤʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟ ʜʦʙʘʚʢʘʤʠ ʮʝʟʽʶ ʨʽʟʥʦʛʦ 

ʩʢʣʘʜʫ ʘʤʘʣʴʛʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪ-

ʣʝʥʥʷ ʨʦʩʣʠʥ ʚʽʜ ʩʢʣʘʜʫ ʘʤʘʣʴʛʘʤ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ɺʤʽʩʪ ʧʽʛʤʝʥʪʽʚ ʫ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ ʪʦʤʘʪʽʚ ʧʨʠ 

ʦʧʨʦʤʽʥʝʥʽ ʥʘʪʨʽʻʚʠʤʠ ʣʘʤʧʘʤʠ ʟ ʨʽʟʥʠʤ ʥʘʧʦʚʥʝʥʥʷʤ:  
1 ï (20ʘʪ%Hg, 77ʘʪ.%Na, 3ʘʪ.%Cs20); 2 ï (20ʘʪ%Hg, 75ʘʪ.%Na, 
5ʘʪ.%Cs); 3 ï (20ʘʪ%Hg, 73 ʘʪ.%Na, 7ʘʪ.%Cs); 4 ï (20ʘʪ%Hg,  
70ʘʪ.%Na, 10ʘʪ.%Cs); ʌ ï ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

(ʉʘ+ʉʚ) ï ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ ʧʽʛʤʝʥʪʽʚ (ʉʘ+ʉʚ) 

ɺʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʧʦʢʘʟʘʣʦ, 

ʱʦ ʧʨʠ ʜʦʜʘʪʢʦʚʦʤʫ ʦʩʚʽʪʣʝʥʥʽ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʤʠ ʨʦʟʨʷʜʥʠ-

ʤʠ ʣʘʤʧʘʤʠ ʟ ʜʦʙʘʚʢʘʤʠ ʮʝʟʽʶ, ʷʢʽ ʤʘʶʪʴ ʩʢʣʘʜ ʘʤʘʣʴʛʘʤʠ 

(20ʘʪ%Hg, 75ʘʪ.%Na, 5ʘʪ.%Cs), ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ. 

ɺʠʩʥʦʚʢʠ. ʅʘʪʨʽʡ - ʮʝʟʽʻʚʽ ʨʪʫʪʥʽ ʣʘʤʧʠ ʤʘʶʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʘʪʨʽʡ ʨʪʫʪʥʠʤʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʯʝʨʚʦʥʽʡ 

ʪʘ ʙʣʠʞʥʽʡ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʦʙʣʘʩʪʷʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʦʤʘʪʽʚ ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ 20%.  
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. Janina Gajc-Wolska, 

Katarzyna Kowalczyk , Agata Metera , Katarzyna Mazur , Dawid Bujalski , Lucyna 
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Hemka. Effect of supplementary lighting on selected physiological parameters and 

yielding of tomato plants // Folia Horticulturae. ï 25/2 (2013). ʈ. 153ï159. 
2. G. Pichler, V. Zivcec, R. Beuc, Z. Mrzljak, T. Ban, H. Skenderovic, K. Giinther 
and J. Liu. UV, Visible and IR Spectrum of the Cs High Pressure Lamp // Physica 
Scripta. ï 2003. ï Vol. TXX. ï ʈ. 1ï3. 3. ɺʝʣʠʪ ɯ. ɸ. ɺʧʣʠʚ ʩʢʣʘʜʫ ʘʤʘʣʴʛʘʤʠ 

ʥʘʪʨʽʡ ï ʮʝʟʽʡ ï ʨʪʫʪʴ ʥʘ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʪʨʽʻʚʠʭ ʣʘʤʧ ʚʠʩʦ-
ʢʦʛʦ ʪʠʩʢʫ ʜʣʷ ʫʤʦʚ ʪʝʧʣʠʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺʯʝʥʽ ʟʘʧʠʩʢʠ ʊʘʚʨʽʡʩʴʢʦʛʦ 
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ çʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. ï ʊ. 29 (68). ˉ 1, 2018. 
ʉ. 72ï76. 4. ʈʦʭʣʠʥ ɻ. ʅ. ʈʘʟʨʷʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ. ï ʄʦʩʢʚʘ : ʕʥʝʨʛʦ-

ʘʪʦʤʠʟʜʘʪ, 1991. ï 720 ʩ. 

ɸ. ɺ. ɼʠʚʥʠʯ, ʋʢʨʘʾʥʘ, anatoly.dyvnych@gmail.com; 
ɼ. ɯ. ʉʪʘʪʽʚʢʘ, 17_DIM@ukr.net 

ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʝʢʩʧʝʨʪʥʦ- 
ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄɺʉ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʋɿɻʆɼɾɽʅʅʗ ɺʇʃʀɺʋ ʇɸʈɸʄɽʊʈɯɺ  
ʂʆʈʀʉʅʆʉʊɯ ʋ ʄʆɼɽʃɯ ɺɸʈʊʆʉʊɯ  
ʉʊʈɯʃɽʎʔʂʆɰ ɺʆɻʅɽʇɸʃʔʅʆɰ ɿɹʈʆɰ 

ʋ ʧʨʦʮʝʩʽ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʩʪʨʽʣʝʮʴʢʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ 

ʧʝʨʝʜ ʝʢʩʧʝʨʪʦʤ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʢʦʨʝʢʪʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ 

ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʥʠʡ ʧʝʚʥʠʤ ʥʘʙʦʨʦʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʋ ʨʦʙʦʪʽ 

[1] ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘʢʪʠʢʦ-ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʘʟʢʽʚ 

ʟʙʨʦʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʫʧʝʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ (ʟʥʘʯʫʱʦʩʪʽ) ʦʢʨʝʤʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʋ ʨʦʙʦʪʽ [2] ʧʽʜʪʚʝʨʜʞʝʥʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ 

ʚʘʨʪʽʩʪʴ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʦʧʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɺʦʜʥʦʯʘʩ, ʥʝʚʠʨʽʰʝʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʩʧʽʚʩʪʘʚʥʦʩʪʽ 

ʧʦʨʽʚʥʷʣʴʥʠʭ ʟʨʘʟʢʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʦʜʥʘʢʦʚʽ ʬʫʥʢʮʽʾ, ʘʣʝ ʤʘʶʪʴ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ. ɿʘʟʥʘʯʝʥʝ 

ʟʘʚʜʘʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʩʬʝʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʦʾ ʚʘʨʪʦʩʪʽ (ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʪʨʘʪ), ʢʦʣʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʽʥʘ 

ʟʘʤʽʥʠ ʦʜʥʦʛʦ ʙʣʘʛʘ ʽʥʰʠʤ. ʇʨʠ ʦʮʽʥʮʽ ʦʙôʻʢʪʘ ʟ ʧʦʟʠʮʽʡ çʨʘʮʽʦ-

ʥʘʣʴʥʦʛʦ ʽʥʚʝʩʪʦʨʘè, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʪʦʚʘʨʘʤʠ/ʚʠʟ-

ʥʘʯʝʥʥʽ ʚʘʨʪʦʩʪʽ ʦʙôʻʢʪʘ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʨʠʩʥʦʩʪʽ 

(ʥʦʚʦʛʦ), ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʚʘʨʪʽʩʪʴ ʷʢ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʤʽʞ 

ʢʽʣʴʢʦʤʘ ʚʘʨʽʘʥʪʘʤʠ ʧʨʦʧʦʟʠʮʽʡ. ʊʘʢʠʡ ʚʠʙʽʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʞ 
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ʟʨʘʟʢʘʤʠ ʟ ʨʽʟʥʠʤʠ ʢʦʤʙʽʥʘʮʽʷʤʠ ʟʥʘʯʝʥʴ ʮʽʥʠ ʪʘ ʥʘʙʦʨʦʤ ʢʦʨʠʩ-

ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʩʽʷ ʪʘʢʦʾ ʚʘʨʪʦʩʪʽ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʮʽ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʤʘʶʪʴ ʨʽʟʥʫ ʟʥʘʯʫʱʽʩʪʴ ʜʣʷ çʽʥʚʝʩʪʦʨʘè. 

ɼʦʩʣʽʜʥʠʢ ʧʨʠ ʦʧʨʘʮʶʚʘʥʥʽ ʜʘʥʠʭ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʜʽʙ-

ʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘʣʝ ʟ ʥʘʷʚʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ, ʤʘʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʤʦʜʝʣʶʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʦʙôʻʢʪʘ, ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʜʝʪʝʨʤʽʥʘʥʪ ʚʘʨʪʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʪʘʢʦʾ ʤʦʜʝʣʽ, ʪʦʙʪʦ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʜʦ ʾʾ 

ʩʢʣʘʜʫ ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʬʘʢʪʦʨʥʠʭ ʦʟʥʘʢ, ʟʜʽʡʩʥʶʻ ʧʨʷʤʠʡ ʚʧʣʠʚ 

ʥʘ ʧʨʝʜʠʢʘʪʠʚʥʫ ʟʥʘʯʫʱʽʩʪʴ ʚʢʘʟʘʥʦʾ ʤʦʜʝʣʽ ʪʘ ʧʽʜʩʫʤʢʦʚʫ ʦʮʽʥʢʫ 

ʦʙôʻʢʪʘ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʟʘʨʘʟ ʧʨʠ ʦʮʽʥʮʽ ʚʽʡʩʴʢʦʚʦʛʦ ʤʘʡʥʘ, ʟʦʢʨʝʤʘ, 

ʩʪʨʽʣʝʮʴʢʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ, ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʚʠʪʨʘʪʥʠʡ ʧʽʜʭʽʜ, ʟʦʢʨʝʤʘ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʠʰʢʦʚʘ ʚʘʨʪʽʩʪʴ 

ʚʽʜʪʚʦʨʝʥʥʷ (ʟʘʤʽʱʝʥʥʷ). ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʩʪʘʥʥʴʦʛʦ, ʷʢ ʽ ʧʨʠ 

ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʧʽʜʭʦʜʽ, ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʚʘʨʪʦʩʪʽ ʦʙôʻʢʪʘ ʟʘ ʡʦʛʦ ʧʦʯʘʪʢʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʨʠʩʥʦʩʪʽ 

(ʧʦʯʘʪʢʦʚʦʾ ʚʘʨʪʦʩʪʽ) ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ 

ʩʫʢʫʧʥʦʛʦ ʟʥʦʩʫ. 

ʄʝʪʦʜʠʢʦʶ [3] ʟʥʘʯʝʥʥʷ ʩʫʢʫʧʥʦʛʦ ʟʥʦʩʫ ʩʪʨʽʣʝʮʴʢʦʾ ʟʙʨʦʾ 

(ʂʉʂɿ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʢʫʤʫʣʷʪʠʚʥʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʤʫʣʴʪʠʧʣʽʢʫʻ 

ʚʧʣʠʚ ʪʨʴʦʭ ʯʠʥʥʠʢʽʚ: ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ, ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʬʘʢʪʠʯʥʠʡ ʷʢʽʩʥʠʡ ʩʪʘʥ ʦʙôʻʢʪʘ: 

ʉʂɿ ɿ ɽ ʂ,ʂ  ʂ ʂ ʂ=  (1) 

ʜʝ ʂɿ ï ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ (ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʂɿ = 1,0; ʢʦ-

ʨʦʪʢʦʩʪʨʦʢʦʚʝ ʂɿ = 0,95; ʧʦʪʦʯʥʝ ʂɿ = 0,9); 

ʂɽ ï ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʜʦ 10 ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʂɽ = 1,0; 10ï20 ʨʦʢʽʚ ʚʢʣʶʯʥʦ ʂɽ = 0,9; 20ï30 ʨʦʢʽʚ ʚʢʣʶʯʥʦ 

ʂɽ = 0,8; 30ï40 ʨʦʢʽʚ ʚʢʣʶʯʥʦ ʂɽ = 0,7; ʧʦʥʘʜ 40 ʨʦʢʽʚ 

ʂɽ = 0,6); 

ʂʂ ï ʢʦʝʬʽʮʽʻʥʪ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ (ʧʨʠ ʢʘʪʝʛʦʨʽʾ ʷʢʽʩʥʦʛʦ 

(ʪʝʭʥʽʯʥʦʛʦ) ʩʪʘʥʫ ɯɯ ʂʂ = 1,0; ʢʘʪʝʛʦʨʽʾ ɯɯɯ ʂʂ = 0,9; ʢʘʪʝʛʦʨʽʾ 

ɯV ʂʂ = 0,8; ʢʘʪʝʛʦʨʽʾ V ʂʂ = 0,7). 
ɿʘʟʥʘʯʠʤʦ, ʱʦ ʦʜʥʦʯʘʩʥʝ ʫʨʘʭʫʚʘʥʥʷ ʚʢʘʟʘʥʠʭ ʯʠʥʥʠʢʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: 
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- ʧʦ-ʧʝʨʰʝ, ʮʽ ʜʝʪʝʨʤʽʥʫʶʯʽ ʦʟʥʘʢʠ ʥʝ ʻ ʥʝʟʘʣʝʞʥʠʤʠ. ʗʢ 
ʧʨʘʚʠʣʦ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʦʥʠʞʝʥʥʽ ʚʠ-

ʤʦʛ ʜʦ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻʪʴʩʷ ʷʢʽʩʥʠʡ ʩʪʘʥ ʦʙôʻʢ-

ʪʘ. ʊʘʢʘ ʘʚʪʦʢʦʨʝʣʷʮʽʷ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʟʥʠʞʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 
ʧʽʜʩʫʤʢʦʚʦʾ ʚʝʣʠʯʠʥʠ; 

- ʧʦ-ʜʨʫʛʝ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʻʜʥʘʥʽ ʜʚʘ ʚʟʘʻʤʦʚʠʢʣʶʯʥʽ 
(ʘ ʥʝ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʽ) ʧʽʜʭʦʜʠ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʦʩʫ: ʥʦʨʤʘ-

ʪʠʚʥʠʡ ʟʘ ʩʪʨʦʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʫʤʦʚʘʤʠ ʟʙʝʨʽʛʘʥʥʷ (ʟʘ ʫʤʦʚʠ 
ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʟʥʠʞʝʥʥʷ ʢʦʨʠʩʥʦʩʪʽ), ʪʘ ʧʽʜʭʽʜ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʬʘʢʪʠʯʥʠʡ ʩʪʘʥ; 

- ʧʦ-ʪʨʝʪʻ, ʚʧʣʠʚ ʚʢʘʟʘʥʠʭ ʯʠʥʥʠʢʽʚ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ 

ʢʦʨʠʛʫʻʪʴʩʷ ʥʘ ʩʪʫʧʽʥʴ ʟʥʘʯʫʱʦʩʪʽ. ɹʝʟʫʤʦʚʥʦ, ʚʨʘʭʫʚʘʥʥʶ ʧʽʜ-
ʣʷʛʘʻ ʧʝʨʝʜʫʩʽʤ ʬʘʢʪʠʯʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙôʻʢʪʘ, ʡʦʛʦ ʩʪʫʧʽʥʴ 

ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʠʭ ʬʫʥʢʮʽʡ. 
ʅʘʨʘʟʽ, ʫ ʛʽʧʦʪʝʪʠʯʥʽʡ ʩʠʪʫʘʮʽʾ, ʟʘ ʷʢʦʾ ʘʥʘʣʦʛʽʯʥʽ ʟʨʘʟʢʠ 

ʩʪʨʽʣʝʮʴʢʦʾ ʟʙʨʦʾ ʦʜʥʽʻʾ ʤʦʜʝʣʽ ʪʘ ʚʠʨʦʙʥʠʢʘ: 

- ʱʦʜʦ ʧʝʨʰʦʛʦ ʦʙôʻʢʪʘ: ʧʨʠ ʧʦʪʦʯʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ (ʂɿ = 0,9), 

21 ʨʦʮʽ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʂɽ = 0,8), ʘʣʝ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʥʘʩʪʨʽʣʦʤ, 
ʫ ʧʦʚʥʦʤʫ ʫʢʦʤʧʣʝʢʪʫʚʘʥʥʽ ʪʘ ʟ ʧʨʘʢʪʠʯʥʦ ʚʽʜʤʽʥʥʠʤ ʪʝʭʥʽʯʥʠʤ 

ʩʪʘʥʦʤ (ʂʂ = 1,0); 

- ʱʦʜʦ ʜʨʫʛʦʛʦ ʦʙôʻʢʪʘ: ʧʨʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʟʙʝʨʽʛʘʥʥʽ 
(ʂɿ = 1,0), 1-ʨʽʯʥʦʤʫ ʝʢʩʧʣʫʘʪʫʚʘʥʥʽ (ʂɽ = 1,0), ʧʨʦʪʝ ï ʟ ʛʨʘʥʠʯʥʠʤ 
ʥʘʩʪʨʽʣʦʤ, ʥʝʫʢʦʤʧʣʝʢʪʦʚʘʥʠʡ ʪʦʱʦ (ʂʂ = 0,7), ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʨʝʩʫʨʩ ʤʽʮʥʦʩʪʽ, ʚʣʫʯʥʦʩʪʽʩʪʴ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʩʫʪʪʻʚʦ 
ʟʥʠʞʝʥʠʡ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʬʦʨʤʫʣʠ (1) ʦʪʨʠʤʫʶʪʴ ʙʣʠʟʴʢʽ 

ʟʥʘʯʝʥʥʷ ʩʫʢʫʧʥʦʛʦ ʟʥʦʩʫ (ʂʉʂɿ 1 = 0,72 ʪʘ ʂʉʂɿ 2 = 0,7), ʱʦ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ. 
ʊʦʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʠʟʥʘʯʝʥʥʷ ʟʥʦʩʫ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ 

ʜʘʥʠʭ ʧʨʦ ʬʘʢʪʠʯʥʠʡ ʷʢʽʩʥʠʡ (ʪʝʭʥʽʯʥʠʡ) ʩʪʘʥ ʦʙôʻʢʪʘ, ʽ ʣʠʰʝ ʫ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʮʽ ʜʘʥʽ ʟʜʦʙʫʪʠ ʥʝʤʦʞʣʠʚʦ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʥʠ-
ʱʝʥʥʽ ʦʙôʻʢʪʘ) ï ʥʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʘʥʠʭ ʧʨʦ ʫʤʦʚʠ ʪʘ ʩʪʨʦʢ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʡ ʟʙʝʨʽʛʘʥʥʷ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʟʥʘʯʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʘʨʘʤʝʪʨʠ) ʷʢʽʩʥʦʛʦ 
ʩʪʘʥʫ ʦʙôʻʢʪʘ ʤʘʶʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʻ ʩʫʪʪʻʚʠʤʠ ʪʘ 

ʧʦʨʽʚʥʶʚʘʥʠʤʠ ʟʽ ʟʨʘʟʢʘʤʠ-ʘʥʘʣʦʛʘʤʠ. ʋ ʩʧʝʮʠʬʽʢʘʮʽʶ ʤʦʜʝʣʽ 

ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠʩʷ ʚʘʨʪʽʩʥʦʫʪʚʦʨʶʶʯʽ ʧʦʢʘʟʥʠʢʠ: ʧʨʠʟʥʘʯʝʥʥʷ 
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(ʜʽʘʤʝʪʨ ʨʦʟʩʽʶʚʘʥʥʷ ʢʫʣʴ, ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʦʯʢʠ ʚʣʫʯʝʥʥʷ, 

ʤʤ; ʻʤʥʽʩʪʴ ʤʘʛʘʟʠʥʫ, ʰʪ.), ʥʘʜʽʡʥʦʩʪʽ (ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ, 

ʪʠʩ. ʧʦʩʪʨʽʣʽʚ; ʯʘʩʪʢʘ ʟʘʪʨʠʤʦʢ, % ʪʦʱʦ), ʝʢʦʥʦʤʽʯʥʦʩʪʽ (ʧʠʪʦʤʘ 
ʤʘʩʘ ʚʠʨʦʙʫ, ʢʛ/ʧʦʩʪʨʽʣ), ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ (ʤʘʩʘ, ʢʛ; ʜʦʚʞʠʥʘ, ʤʤ; 

ʟʫʩʠʣʣʷ ʩʧʫʩʢʫ, ʅ ʪʦʱʦ); ʙʝʟʧʝʯʥʦʩʪʽ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʝʢʩʧʣʫʘʪʘ-

ʮʽʡʥʠʡ ʪʠʩʢ ʛʘʟʽʚ, ʄʇʘ ʪʦʱʦ), ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ 
(ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ ʨʦʙʦʪʠ ʪʦʱʦ). 

ʇʽʩʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʣʝʞʥʦʩʪʽ ʚʘʨʪʦʩʪʽ ʟʨʘʟʢʘ ʟʙʨʦʾ ʚʽʜ ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʡʦʛʦ ʦʮʽʥʢʘ ʘʙʦ ʧʦʨʽʚʥʷʣʴ-

ʥʠʤ ʧʽʜʭʦʜʦʤ, ʘʙʦ ʚʠʪʨʘʪʥʠʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʫʧʝʥʶ ʟʥʦʩʫ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɼʠʚʥʠʯ ɸ. ɺ., ʉʪʘʪʽʚ-

ʢʘ ɼ. ɯ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʪʘʢʪʠʢʦ-ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʙʨʦʾ ʧʨʠ ʦʮʽʥʮʽ ʚʽʡʩʴʢʦʚʦʛʦ ʤʘʡʥʘ ʚʠʧʫʩʢʫ 
ʤʠʥʫʣʠʭ ʨʦʢʽʚ, ʟʥʷʪʦʛʦ ʟ ʚʠʨʦʙʥʠʮʪʚʘ. ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʪʘ 
ʦʮʽʥʦʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʤʘʪʝʨʽʘʣʠ I ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (ʇʦʣʪʘʚʘ, ɼɿ 
çʃʫʛʘʥʩʴʢʠʡ ʥʘʮʽʦʥ. ʫʥ-ʪ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘè, 27ï28 ʣʠʩʪʦʧ. 2019 ʨ.). ʇʦʣʪʘʚʘ, 

ʃʅʋ, 2019. ʉ. 359ï363. 2. ɼʠʚʥʠʯ ɸ. ɺ., ʉʪʘʪʽʚʢʘ ɼ. ɯ. ʉʧʽʚʩʪʘʚʥʽʩʪʴ ʷʢʽʩʥʠʭ 
ʚʘʨʪʽʩʥʦʫʪʚʦʨʶʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʦʮʽʥʢʠ ʤʘʡʥʘ ʚʽʡʩʴʢʦʚʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʦʟʙʨʦʻʥʥʷ. ʉʫʯʘʩʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʪʘ ʪʦʚʘʨʦʟʥʘʚʩʪʚʦ: 
ʪʝʦʨʽʷ, ʧʨʘʢʪʠʢʘ, ʦʩʚʽʪʘ : ʤʘʪʝʨʽʘʣʠ VI ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-

ʢʦʥʬ. (ʇʦʣʪʘʚʘ, ɺʅɿ ʋʢʦʦʧʩʧʽʣʢʠ çʇʦʣʪʘʚʩʴʢʠʡ ʫʥ-ʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, 
14ï15 ʙʝʨʝʟʥʷ 2019 ʨ.). ʇʦʣʪʘʚʘ, ʇʋɽʊ, 2019. ʉ. 110ï114. 3. ʄʝʪʦʜʠʢʘ 
ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʤʘʡʥʘ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ 
ʚʽʡʩʴʢʦʚʠʭ ʬʦʨʤʫʚʘʥʴ, ʟʘʪʚʝʨʜʞʝʥʘ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʚʽʜ 29.05.1998 ˉ 759. ɼʘʪʘ ʦʥʦʚʣʝʥʥʷ: 30.12.2015 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://ips.ligazakon.net/document/view/kp980759?an=1256 
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 03.03.2020). 

ʊ. ʁ. ɽʧʝʨʝʰʽ, ymka96@i-ua 

ʄʫʢʘʯʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʣʝʜʞ, ʋʢʨʘʾʥʘ, 

ɸʂʊʋɸʃɯɿɸʎɯʗ ʇʀʊɸʅʔ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉʀʉʊɽʄ 
ʋʇʈɸɺʃɯʅʅʗ ɹɽɿʇɽʏʅɯʉʊʖ ʍɸʈʏʆɺʀʍ ʇʈʆɼʋʂʊɯɺ 

ʉʫʯʘʩʥʘ ʛʣʦʙʘʣʽʟʘʮʽʷ ʨʠʥʢʫ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠʟʚʝʣʘ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʘ. 
ʇʨʦʙʣʝʤʘ ʤʘʻ ʥʘʩʪʽʣʴʢʠ ʩʝʨʡʦʟʥʠʡ ʽ ʤʘʩʰʪʘʙʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʱʦ ʚʠʨʦʙʥʠʢʠ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʩʽ ʯʘʩʪʽʰʝ ʪʦʨʢʘʶʪʴʩʷ ʧʠʪʘʥʴ 

https://ips.ligazakon.net/document/view/kp980759?an=1256
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ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʡ ʰʫʢʘʶʪʴ ʰʣʷʭʠ ʾʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡ 

ʢʦʥʪʨʦʣʶ. ʅʘʡʙʽʣʴʰ ʜʽʻʚʠʤ ʨʽʰʝʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʚʚʝʜʝʥʥʷ 
ʻʜʠʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʚʠʤʦʛ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 
ʋ ʩʚʽʪʣʽ ʚʩʪʫʧʫ ʋʢʨʘʾʥʠ ʫ ʉʚʽʪʦʚʫ ʆʨʛʘʥʽʟʘʮʽʶ ʊʦʨʛʽʚʣʽ 

(WTO), ʥʘʰʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ-ʚʠʨʦʙʥʠʢʘʤ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 
ʜʦʚʦʜʠʪʴʩʷ ʚʠʧʨʦʙʦʚʫʚʘʪʠ ʥʘ ʩʦʙʽ ʜʽʶ ʮʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʤʦʛ. 

ɼʝʨʞʘʚʠ ï ʯʣʝʥʠ WTO ʦʙʤʝʞʫʶʪʴ ʜʦʩʪʫʧ ʥʘ ʩʚʽʡ ʨʠʥʦʢ ʫʢʨʘʾʥ-
ʩʴʢʠʤ ʪʦʚʘʨʘʤ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʮʠʭ ʢʨʘʾʥ ʱʦʜʦ 

ʙʝʟʧʝʯʥʦʩʪʽ. 
ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʪʯʠʟʥʷʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʜʝʨʞʘʣʠ ʢʦʥʢʫʨʝʥʪ-

ʥʽ ʧʝʨʝʚʘʛʠ ʥʘ ʨʠʥʢʫ, ʾʤ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʧʝʨʝʜʦʚʽ 
ʨʦʟʨʦʙʢʠ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʯʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. 

ɯʛʥʦʨʫʚʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ 

ʟʘʚʜʘʪʠ ʰʢʦʜʫ ʚʽʪʯʠʟʥʷʥʠʤ ʚʠʨʦʙʥʠʢʘʤ, ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, 
ʪʘʢ ʽ ʥʘ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʘʭ. 
ʅʘʨʘʟʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʯʥʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʷʢ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʩʧʦ-
ʞʠʚʘʯʽʚ ʚʽʜ ʥʝʙʝʟʧʝʢ, ʷʢʽ ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʭʘʨʯʦʚʫ 

ʧʨʦʜʫʢʮʽʶ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʯʥʽʩʪʶ ʭʘʨ-
ʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʤʘʛʘʻ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, 

ʉʐɸ, ʂʘʥʘʜʠ, ʗʧʦʥʽʾ, ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʢʨʘʾʥ 
ʩʚʽʪʫ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʙʝʟʧʝʯʥʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʙʘʟʽ ʢʦʥʮʝʧʮʽʾ ʅɸʉʉʈ 

(hazard analysis and critical control points, ʍɸʉʉʇ) ʜʦʟʚʦʣʷʻ 
ʧʽʜʧʨʠʻʤʩʪʚʫ [1]: 

- ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʧʫʩʢ ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʩʠʩ-
ʪʝʤʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʢʝʨʫʚʘʪʠ ʚʩʽʤʘ ʥʝʙʝʟʧʝʯʥʠʤʠ ʯʠʥʥʠʢʘ-
ʤʠ, ʷʢʽ ʟʘʛʨʦʞʫʶʪʴ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ï ʟʘʧʦʙʽʛʘ-
ʪʠ, ʫʩʫʚʘʪʠ ʯʠ ʤʽʥʽʤʽʟʫʚʘʪʠ ʾʭ; 

- ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ ʻ ʙʝʟʧʝʯʥʠʤʠ ʥʘ 
ʤʦʤʝʥʪ ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʫ ʾʞʫ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʽ ʛʽʛʽʻʥʽʯʥʽ ʫʤʦʚʠ ʚʠʨʦʙʥʠʮʪʚʘ ʫ 
ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʦʨʤʘʤʠ; 
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- ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʩʪʦʩʦʚʥʠʤ ʟʘʢʦʥʦʜʘʚʯʠʤ 

ʪʘ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ; 
- ʫʢʨʽʧʠʪʠ ʜʦʚʽʨʫ ʩʧʦʞʠʚʘʯʽʚ, ʟʘʤʦʚʥʠʢʽʚ ʪʘ ʦʨʛʘʥʽʚ ʥʘʛʣʷ-

ʜʫ ʜʦ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʽʤʽʜʞ ʧʽʜʧʨʠ-
ʻʤʩʪʚʘ; 

- ʨʦʟʰʠʨʠʪʠ ʤʝʨʝʞʫ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʠʡʪʠ ʥʘ 
ʟʘʢʦʨʜʦʥʥʽ ʨʠʥʢʠ; 

- ʧʽʜʚʠʱʠʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʟʘ ʚʠʧʫʩʢ ʙʝʟʧʝʯ-
ʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʫʤʽʥʥʷ ʚʩʽʤʘ ʨʦʙʽʪʥʠʢʘʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʝʨʰʦʨʷʜʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʘʩʧʝʢʪʽʚ ʙʝʟʧʝʯʥʦʩʪʽ 
ʧʨʦʜʫʢʮʽʾ. 

ɺ ʋʢʨʘʾʥʽ ʜʽʻ ʥʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ɼʉʊʋ 4161 çʉʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʯʥʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʠʤʦʛʠè ʪʘ ʟ 

1 ʩʝʨʧʥʷ 2007 ʨʦʢʫ ʥʘʙʫʚ ʯʠʥʥʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ 
ɼʉʊʋ ISO 22000:2007 (ʽʜʝʥʪʠʯʥʠʡ ISO 22000:2005) [2]. 

ɺ ʟʚ ô ʷʟʢʫ ʟ ʧʝʚʥʠʤʠ ʩʢʣʘʜʥʦʱʘʤʠ ʚʠʢʦʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʠʤʠ 
ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ ISO 22000 (ʥʘʧʨʠʢʣʘʜ, 
ʦʨʝʥʜʦʚʘʥʽ, ʘ ʥʝ ʚʣʘʩʥʽ ʚʠʨʦʙʥʠʯʽ ʧʨʠʤʽʱʝʥʥʷ) ʮʽ ʜʚʘ ʩʪʘʥʜʘʨʪʠ 

ʜʽʶʪʴ ʧʘʨʘʣʝʣʴʥʦ. ʉʪʘʥʜʘʨʪ ʧʦʻʜʥʫʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʽ ʢʣʶʯʦʚʽ 
ʝʣʝʤʝʥʪʠ: 

- ʽʥʪʝʨʘʢʪʠʚʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ; 
- ʩʠʩʪʝʤʥʝ ʫʧʨʘʚʣʽʥʥʷ; 

- ʥʝʦʙʭʽʜʥʽ ʷʢ ʫʤʦʚʠ ʧʨʦʛʨʘʤʠ; 
- ʧʨʠʥʮʠʧʠ ʍɸʉʉʇ. 

ɺʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʯʥʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʩʽʤʘ ʦʨʛʘ-

ʥʽʟʘʮʽʷʤʠ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʠ ʧʦʩʝʨʝʜʥʴʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ 
ʭʘʨʯʦʚʦʤʫ ʣʘʥʮʶʟʽ, ʥʘʧʨʠʢʣʘʜ: ʚʠʨʦʙʥʠʢʘʤʠ ʢʦʨʤʽʚ, ʬʝʨʤʝʨʘ-

ʤʠ, ʚʠʨʦʙʥʠʢʘʤʠ ʽʥʛʨʝʜʽʻʥʪʽʚ ʪʘ ʜʦʤʽʰʦʢ, ʚʠʨʦʙʥʠʢʘʤʠ ʪʘ ʧʦʩ-
ʪʘʯʘʣʴʥʠʢʘʤʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʨʦʟʜʨʽʙʥʦʾ 

ʪʘ ʛʫʨʪʦʚʦʾ ʪʦʨʛʽʚʣʽ, ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 
ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽ-
ʛʘʥʥʷ ʪʘ ʜʠʩʪʨʠʙʫʮʽʾ, ʧʦʩʣʫʛʠ ʟ ʤʠʪʪʷ ʪʘ ʜʝʟʽʥʬʝʢʮʽʾ ʽ ʪ. ʜ. ʚʠ-

ʨʦʙʥʠʢʘʤʠ ʪʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦ-
ʤʠʩʣʦʚʦʩʪʽ, ʤʠʡʥʠʭ ʪʘ ʜʝʟʽʥʬʝʢʮʽʡʥʠʭ ʟʘʩʦʙʽʚ, ʜʦʙʨʠʚ, ʧʝʩʪʠʮʠ-

ʜʽʚ ʪʘ ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʘʢʫʚʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘ-
ʣʽʚ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʭʘʨʯʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʽ ʪ. ʜ. 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʝʟʧʝʯ-

ʥʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ï ʧʨʦʮʝʩ ʪʨʠʚʘʣʠʡ, 

ʷʢʠʡ ʩʪʦʩʫʻʪʴʩʷ ʚʩʽʭ ʩʣʫʞʙ ʽ ʚʩʴʦʛʦ ʧʝʨʩʦʥʘʣʫ. ɺʽʥ ʥʝ ʦʙʤʝʞʫ-

ʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʜʦʢʫʤʝʥʪʘʮʽʾ ʡ ʩʪʚʦʨʝʥʥʷʤ ʟʦʚʥʽʰʥʴʦʾ ʧʦʜʦʙʠ 

ʧʦʨʷʜʢʫ. ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʯʥʽʩʪʶ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʝʦʙʭʽʜʥʝ ʥʘʚʯʘʥʥʷ ʬʘʭʽʚʮʽʚ ʨʦʙʦʯʦʾ ʛʨʫʧʠ 

ʡ ʦʩʽʙ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʢʦʨʠʛʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʽʥʦʜʽ ï ʟʘʤʽʥʘ ʦʙʣʘʜ-

ʥʘʥʥʷ ʪʘ ʧʝʨʝʧʣʘʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ. 

ʉʫʪʪʻʚʠʤ ʪʘʢʦʞ ʻ ʪʝ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ 

ʟʤʽʥʶʻʪʴʩʷ ʧʩʠʭʦʣʦʛʽʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʧʨʠʭʦʜʠʪʴ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʚʘʞʣʠʚʦʩʪʽ ʧʠʪʘʥʴ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʙʝʟʧʝʢʦʶ ʧʨʦʜʫʢʮʽʾ, ʬʦʨʤʫ-

ʻʪʴʩʷ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢʠʤ ʧʦʚʠʥʥʝ ʙʫʪʠ ʫʧʨʘʚʣʽʥʥʷ ʩʫʯʘʩʥʦʶ 

ʦʨʛʘʥʽʟʘʮʽʻʶ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʾʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʊʦʤʫ ʚʢʣʘʜʝʥʽ ʢʦʰʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʰʚʠʜʢʦ ʦʢʫʧʘʶʪʴʩʷ, ʪʦʤʫ ʱʦ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟô̫ ʚʣʷʻʪʴʩʷ ʛʘʨʤʦʥʽʡʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ 

ʪʽʣʴʢʠ ʛʘʨʘʥʪʫʚʘʪʠ ʷʢʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩ-

ʢʘʻʪʴʩʷ, ʘʣʝ ʡ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ, ʪʠʤ ʩʘʤʠʤ, ʚʠʷʚʣʷʶʯʠ 

ʡ ʟʤʝʥʰʫʶʯʠ ʥʝʚʠʧʨʘʚʜʘʥʽ ʚʠʪʨʘʪʠ [3]. 

ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʯʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʢʨʠʪʠʯʥʠʭ ʪʦʯʦʢ 

ʢʦʥʪʨʦʣʶ (ʫ ʣʘʪʠʥʩʴʢʽʡ ʘʙʨʝʚʽʘʪʫʨʽ ï ʅɸʉʉʈ çHazard Analysis 

and Critical Control Pointè) ʻ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʛʘʨʘʥʪʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʰʣʷ-

ʭʦʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʥʝʙʝʟʧʝʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʉʠʩʪʝʤʘ 

ʍɸʉʉʇ ʻ ʻʜʠʥʦʶ ʩʠʩʪʝʤʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʜʦʚʝʣʘ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʧʨʠʡʥʷʪʘ ʤʽʞʥʘʨʦʜ-

ʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʍɸʉʉʇ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʡʪʠ ʚʽʜ ʚʠʧʨʦʙʫʚʘʥʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʜʦ ʨʦʟʨʦʙʢʠ ʟʘʧʦ-

ʙʽʞʥʠʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʍɸʉʉʇ (HACCP) ʚ 

ʋʢʨʘʠʥʝ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://lab.biz.ua/vnedrenie-
system-iso/hassp-upravlenie-bezopasnostyu-produktsii/. 2 ɼʉʊʋ 4161-2003. ʉʠʩ-

ʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʯʥʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʠʤʦʛʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝ-
ʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://online.budstandart.com/ua/catalog/doc-page. 
html?id_doc=57909. 3. ɻʦʣʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 
HACCP [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.sert.in.ua/index. 

php/ar/category/item/433-hacc-poloz.  
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ʆ. ɺ. ʂʘʣʘʰʥʠʢ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, kalashnik1968@meta.ua; 
ɺ. ʆ. ʈʫʮʴʢʠʡ  

ʇʦʣʪʘʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʛʨʘʨʥʘ ʘʢʘʜʝʤʽʷ, ʋʢʨʘʾʥʘ 

ʊʈʋɹʀ ɯɿ ʇʆʃɯɽʊʀʃɽʅʋ: ɿɸʉʊʆʉʋɺɸʅʅʗ,  
ʇɽʈɽɺɸɻʀ, ʅɽɼʆʃɯʂʀ ʊɸ ʅɸʇʈʗʄʀ  
ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɺʀʈʆɹʅʀʎʊɺɸ  

ʉʴʦʛʦʜʥʽ ʚʩʝ ʙʽʣʴʰʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʽ 
ʚʠʨʦʙʥʠʮʪʚʫ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʥʦʚʫ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ 
ʪʝʨʤʦʧʣʘʩʪʠ. ʉʝʨʝʜ ʮʽʻʾ ʛʨʫʧʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʧʣʘʩʪʠʯ-
ʥʠʤʠ ʤʘʩʘʤʠ ʻ ʧʦʣʽʦʣʝʬʽʥʠ. ɺʦʥʠ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ 
ʩʚʽʪʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ ʽ ʬʘʩʦʥʥʠʭ ʚʠʨʦʙʽʚ ʜʦ 
ʥʠʭ. ʆʢʨʽʤ ʪʦʛʦ, ʾʭ ʚʠʧʫʩʢ ʱʦʨʽʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ [1].  
ʇʦʣʽʝʪʠʣʝʥ, ʧʦʣʽʧʨʦʧʽʣʝʥʠ, ʇɺʍ ʽ ʽʥʰʽ ʧʦʣʽʤʝʨʠ ʤʘʶʪʴ ʨʷʜ 

ʮʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ, ʚʦʜʦʦʧʦʛʣʠ-
ʥʘʥʥʷ ʽ ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ, ʚʠʩʦʢʽ ʜʽʝʣʝʢʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ 
ʭʽʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʫʙʠ ʽ 
ʬʘʩʦʥʥʽ ʚʠʨʦʙʠ ʽʟ ʮʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚ 

ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʢʦʤʫʥʘʣʴʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʧʽʜʣʦʛʦʚʦʛʦ ʦʧʘʣʶʚʘʥʥʷ, ʣʽʥʽʡ 
ʛʘʨʷʯʦʛʦ ʽ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ; ʢʨʘʧʣʠʥʥʠʭ ʽ ʥʘʟʝʤʥʠʭ 
ʟʨʦʰʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʥʝʚʤʦʘʚʪʦ-
ʤʘʪʠʢʠ ʽ ʧʦʚʽʪʨʦʚʦʜʽʚ, ʢʘʙʝʣʴʥʦʾ ʽʟʦʣʷʮʽʾ ʪʦʱʦ [2ï3]. 
ɺʠʭʦʜʷʯʠ ʽʟ ʨʝʯʦʚʠʥʠ, ʱʦ ʙʫʜʝ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ ʧʦ ʪʨʫʙʘʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʚʠʜʠ ʪʝʨʤʦʧʣʘʩʪʽʚ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 ï ʇʨʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ 

ʉʝʨʝʜʦʚʠʱʝ 

ɺʠʜ ʧʦʣʽʤʝʨʫ 

ʇɽ 
ʇɽ 

ʟʰʠʪʠʡ 
ʇɺʍ ʪʘ 
ʍʇɺʍ 

ʇʇ ʇɹ 

ɺʦʜʘ ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ 
ɻʘʟ ʊʘʢ ʊʘʢ ʊʘʢ ʅ ̔ ʅ ̔
ʍʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ 
ɻʘʨʷʯʘ ʚʦʜʘ ʅ ̔ ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ 
ʆʧʘʣʝʥʥʷ ʮʝʥʪʨʘʣʴʥʝ (95 Áʉ) ʅ ̔ ʊʘʢ ʅ ̔ ʅ ̔ ʊʘʢ 
ʆʧʘʣʝʥʥʷ ʘʚʪʦʥʦʤʥʝ (70 Áʉ) ʅ ̔ ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ 
ɺʥʫʪʨʽʰʥʷ ʢʘʥʘʣʽʟʘʮʽʷ ʊʘʢ ʅ ̔ ʊʘʢ ʊʘʢ ʅ ̔
ɿʦʚʥʽʰʥʷ ʢʘʥʘʣʽʟʘʮʽʷ ʊʘʢ ʅ ̔ ʊʘʢ ʅ ̔ ʅ ̔
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ɯʟ ʪʘʙʣ. 1 ʙʘʯʠʤʦ, ʱʦ ʧʦʣʽʝʪʠʣʝʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʪʨʫʙ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʣʽʥʽʡ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʛʘʟʦʚʠʭ 
ʤʘʛʽʩʪʨʘʣʝʡ, ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʢʘʥʘʣʽʟʘʮʽʾ, ʫ ʭʽʤʽʯʥʽʡ 
ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʦʱʦ. 
ʊʨʫʙʠ ʽʟ ʧʦʣʽʝʪʠʣʝʥʫ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʥʠʟʴʢʠʡ 

(ʇʅʊ) ʽ ʚʠʩʦʢʠʡ (ʇɺʊ) ʪʠʩʢ. ʂʨʽʤ ʪʦʛʦ, ʚ ʦʢʨʝʤʫ ʢʘʪʝʛʦʨʽʶ 
ʚʠʜʽʣʷʶʪʴ ʪʨʫʙʠ ʽʟ ʟʰʠʪʦʛʦ ʧʦʣʽʝʪʠʣʝʥʫ (PEX). ʊʨʫʙʠ ʚʠʩʦʢʦʛʦ 
ʪʠʩʢʫ, ʘ ʪʘʢʦʞ ʟʰʠʪʠʡ ʧʦʣʽʝʪʠʣʝʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ 
ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɼʣʷ ʦʙʣʘʰʪʫʚʘʥʥʷ ʢʘʥʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 
ʪʨʫʙʠ ʇʅʊ. ɼʣʷ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʪʝʧʣʠʭ ʧʽʜʣʦʛ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʫʙʠ PEX [4ï5]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʫ 
ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʫʙ ʽʟ ʧʦʣʽʝʪʠʣʝʥʫ, ʾʭ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠ-
ʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʚʦʥʠ ʤʘʶʪʴ ʽ ʢʽʣʴʢʘ ʥʝʜʦʣʽʢʽʚ (ʨʠʩ. 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʪʨʫʙ,  

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʧʦʣʽʝʪʠʣʝʥʫ [3ï5] 

ʅʝʜʦʣʽʢʠ ʇʝʨʝʚʘʛʠ 

¶ ʜʦʩʪʫʧʥʘ ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ; 
¶ ʧʨʦʩʪʦʪʘ ʽ ʣʝʛʢʽʩʪʴ ʤʦʥʪʘʞʫ; 

¶ ʭʽʤʽʯʥʘ ʽ ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 
ʨʽʜʠʥ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ; 

¶ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ (ʨʦʟʪʷʛʫ-
ʚʘʥʥʷ ʥʘ ʨʦʟʨʠʚ ʚʽʜ 350 ʜʦ 800 %); 

¶ ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʩʽʭ ʚʠʜʽʚ 
ˇʨʫʥʪʽʚ; 
¶ ʥʠʟʴʢʘ ʧʠʪʦʤʘ ʚʘʛʘ (ʚ ʪʨʠ ʨʘʟʠ 
ʤʝʥʰʠʤ, ʥʽʞ ʫ ʩʪʘʣʽ); 
¶ ʥʝ ʟʘʰʣʘʢʦʚʫʶʪʴʩʷ ʽ ʥʝ ʟʘʨʦʩ-
ʪʘʶʪʴ ʟʩʝʨʝʜʠʥʠ; 

¶ ʤʦʞʣʠʚʝ ʙʘʛʘʪʦʨʘʟʦʚʝ ʟʘʤʦʨʦ-
ʞʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ ʙʝʟ ʡʦʛʦ 
ʨʫʡʥʫʚʘʥʥʷ;  
¶ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ; 

¶ ʥʠʟʴʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ (ʥʝ 
ʩʢʫʧʯʫʻʪʴʩʷ ʢʦʥʜʝʥʩʘʪ); 

¶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʛʽʜʨʦʫʜʘʨʫ;  
¶ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʧʽʜ ʯʘʩ ʚʩʴʦʛʦ 
ʪʨʠʚʘʣʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ;  

¶ ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʯʥʽʩʪʴ 

¶ ʢʨʠʭʢʽʩʪʴ; 
¶ ʥʝʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʧʣʠʚʫ; 
¶ ʧʦʛʘʥʦ ʛʥʫʪʴʩʷ; 

¶ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽ ʪʝʭʥʦ-
ʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ;  

¶ ʦʩʦʙʣʠʚʘ ʪʝʭʥʦʣʦʛʽʷ ʧʨʦ-
ʚʝʜʝʥʥʷ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ 

ʊʨʫʙʠ ʽʟ ʧʦʣʽʝʪʠʣʝʥʫ 
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ɿʚʘʞʘʶʯʠ ʥʘ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ ʪʨʫʙ ʽʟ ʧʦʣʽʝʪʠʣʝʥʫ ʧʝʨʩʧʝʢ-
ʪʠʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʫ ʾʭ ʚʠʨʦʙʥʠʮʪʚʽ ʻ: 

- ʨʦʟʨʦʙʢʘ ʽ ʦʩʚʦʻʥʥʷ ʚʠʧʫʩʢʫ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʦʣʽʝʪʠʣʝ-
ʥʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 
ʩʧʦʞʠʚʘʶʯʠʭ ʛʘʣʫʟʝʡ; 

- ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʩʢʣʘʜʫ ï ʚʚʝʜʝʥʥʷ ʥʘʧʦʚʥʶʚʘʯʽʚ ʥʝʦʨʛʘ-
ʥʽʯʥʦʾ ʧʨʠʨʦʜʠ (ʚʫʛʣʝʮʴ, ʘʝʨʦʩʠʣʠ, ʦʢʩʠʜʠ ʽ ʩʫʣʴʬʽʜʠ ʤʝʪʘʣʽʚ), 
ʜʦʤʽʰʦʢ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʘ ʪʘʢʦʞ ʦʙʨʦʙʢʘ ʽʦʥʽʟʫʶʯʠʤ 
ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ; 

- ʨʦʟʨʦʙʢʘ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʪʦʜʽʚ ʟʰʠʚʘʥʥʷ (ʩʝʪʫ-
ʚʘʥʥʷ) ʧʦʣʽʝʪʠʣʝʥʫ [1]. 
ʅʘʨʘʟʽ ʪʨʫʙʠ ʽʟ ʧʦʣʽʝʪʠʣʝʥʫ ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢ-

ʪʠʚʥʠʤ ʟʨʫʯʥʠʤ ʙʫʜʽʚʝʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʜʙʘ-
ʯʫʚʘʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʐʣʘʧʘʮʢʘʷ ɺ. ɺ., 

ʀʣʴʝʥʢʦ ʈ. ɽ., ʇʦʣʠʤʝʨʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤʘʭ ʮʝʥʪʨʘʣʴ-
ʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠ ̫[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://www.c-o-k.com.ua/content/view/64/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 27.02.2020). 2. ɺʠʜʳ 
ʧʣʘʩʪʠʢʦʚʳʭ ʪʨʫʙ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://recn.ru/ 
vidy-plastikovyx-trub (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 25.02.2020). 3. ʊʨʫʙʳ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ 
ʧʘʨʘʤʝʪʨʳ ʚʳʙʦʨʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://plot.kz/ 
stati/spravochnye-materialy/truby-klassifikaciya-i-parametry-vybora/ (ʜʘʪʘ ʟʚʝʨ-
ʥʝʥʥʷ 27.02.2020). 4. ʉʚʦʡʩʪʚʘ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʪʨʫʙ: ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://truba-info.ru/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 
27.02.2020). 5. ɺʦʜʦʧʨʦʚʦʜʥʳʝ ʪʨʫʙʳ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://propolyethylene.ru/truby/vodoprovod.html (ʜʘʪʘ ʟʚʝʨ-
ʥʝʥʥʷ 26.02.2020). 

ʆ. ɺ. ʂʠʨʠʯʝʥʢʦ, ʢ. ʪ. ʥ., olena.kyrychenko2010@gmail.com; 
ʅ. ɺ. ɻʥʽʪʽʡ, nadyagnitiy@gmail.com; 

ʂ. ɸ. ɹʽʜʥʘ 
ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ  

çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ 

ʈʀʅʆʂ ʉɽʈɺɽʊʆʂ ɺʆʃʆɻʀʍ ɺ ʋʂʈɸɰʅɯ 

ʉʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʪʦʚʘʨʠ ʦʩʦʙʠʩʪʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʥʝ-
ʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʷʢ ʾʞʘ ʪʘ ʦʜʷʛ. ʋ ʩʧʦʞʠʚ-
ʯʦʤʫ ʢʦʰʠʢʫ ʮʷ ʧʨʦʜʫʢʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʙʘʟʦʚʠʭ ʧʦʪʨʝʙ, 
ʘ ʮʝ ʟʥʘʯʠʪʴ, ʱʦ ʚʦʥʘ ʻ ʽ ʙʫʜʝ ʦʜʥʘʢʦʚʦ ʟʘʪʨʝʙʫʚʘʥʘ ʟʘʚʞʜʠ, 
ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʽ ʢʦʥôʶʥʢʪʫʨʠ ʥʘ 
ʨʠʥʢʫ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʛʽʛʽʻʥʽʯʥʽ ʪʦʚʘʨʠ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ 
ʩʝʨʝʜ ʪʦʚʘʨʽʚ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʧʦʧʠʪʫ.  

https://plot.kz/stati/spravochnye-materialy/truby-klassifikaciya-i-parametry-vybora/
https://plot.kz/stati/spravochnye-materialy/truby-klassifikaciya-i-parametry-vybora/
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ʈʠʥʦʢ ʧʘʧʝʨʦʚʦʾ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʽʣʷʪʴ ʥʘ 
ʥʘʩʪʫʧʥʽ ʩʝʛʤʝʥʪʠ: ʧʘʧʝʨʦʚʽ ʥʦʩʦʚʽ ʭʫʩʪʢʠ, ʚʦʣʦʛʽ ʩʝʨʚʝʪʢʠ ʽ 
ʪʫʘʣʝʪʥʠʡ ʧʘʧʽʨ. ɿ ʨʦʟʚʠʪʢʦʤ ʜʘʥʦʛʦ ʩʝʛʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ, ʚʠʨʦʙ-
ʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʩʧʦʞʠʚʘʯʝʚʽ ʜʦʜʘʪʢʦʚʦ ʪʘʢʽ ʪʦʚʘʨʥʽ ʧʦʟʠʮʽʾ, 
ʷʢ: ʧʘʧʝʨʦʚʽ ʨʫʰʥʠʢʠ, ʢʦʩʤʝʪʠʯʥʽ ʩʝʨʚʝʪʢʠ, ʚʦʣʦʛʠʡ ʪʫʘʣʝʪʥʠʡ 
ʧʘʧʽʨ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʝʨʚʝʪʢʠ, ʚʘʪʥʽ ʪʘʤʧʦʥʠ [1]. 
ɿʛʽʜʥʦ ʟ ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʫ 2015 ʨʦʮʽ, 50 % 

ʫʩʽʭ ʧʨʦʜʘʞʽʚ ʧʨʠʧʘʜʘʣʦ ʥʘ ʪʫʘʣʝʪʥʠʡ ʧʘʧʽʨ. ɼʨʫʛʝ ʤʽʩʮʝ ʟʘ 
ʯʘʩʪʢʦʶ ʨʠʥʢʫ ʟʘʡʤʘʣʠ ʩʝʨʚʝʪʢʠ (ʧʘʧʝʨʦʚʽ ʥʦʩʦʚʽ ʭʫʩʪʢʠ) ï 
27 %. ʑʝ ʦʜʠʥ ʧʦʤʽʪʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 23 % ï ʮʝ ʚʦʣʦʛʽ ʩʝʨʚʝʪʢʠ. 
ʈʝʰʪʘ 10 % ʟʘʡʥʷʣʠ ʥʦʚʠʥʢʠ, ʷʢʽ ʟôʷʚʠʣʠʩʷ ʥʘ ʨʠʥʢʫ ʧʘʧʝʨʦʚʦ-
ʛʽʛʽʻʥʽʯʥʠʭ ʪʦʚʘʨʽʚ [2]. 
ɺʦʣʦʛʽ ʩʝʨʚʝʪʢʠ ï ʮʝ ʚʘʞʣʠʚʽ ʟʘʩʦʙʠ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ, ʷʢʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʥʝʪʢʘʥʦʛʦ ʧʦʣʦʪʥʘ ʟ ʛʽʧʦʘʣʝʨʛʝʥʥʠʤ ʧʨʦʩʦ-
ʯʝʥʥʷʤ, ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʛʦ ʧʦʙʫʪʦʚʦʛʦ 
ʘʙʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [3]. 
ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʙʝʟʣʽʯ ʚʠʜʽʚ ʚʦʣʦʛʠʭ ʩʝʨʚʝʪʦʢ: ʫʥʽʚʝʨʩʘʣʴʥʽ, ʜʣʷ ʦʩʦʙʠʩʪʦʾ 
ʛʽʛʽʻʥʠ, ʤʝʜʠʯʥʽ, ʩʝʨʚʝʪʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘ-
ʯʝʥʥʷ ʪʦʱʦ. ʂʦʞʥʘ ʛʨʫʧʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʢʘʪʝʛʦ-
ʨʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʻʾ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʅʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ 
ʥʘʡʙʽʣʴʰʠʤ ʧʦʧʠʪʦʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʦʣʦʛʽ ʩʝʨʚʝʪ-
ʢʠ ï 45 %. ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʧʦʞʠʚʘʥʥʷ ʧʘʧʝʨʦ-
ʚʠʭ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʨʦʙʽʚ ʻ ʜʠʪʷʯʽ ʩʝʨʚʝʪʢʠ, ʷʢʽ ʟʘʡ-
ʤʘʶʪʴ 29 %, ʩʝʨʚʝʪʢʠ ʜʣʷ ʟʥʷʪʪʷ ʤʘʢʽʷʞʫ ʪʘ ʤʘʩʢʠ ï 10 %, ʩʝʨ-
ʚʝʪʢʠ ʜʣʷ ʽʥʪʠʤʥʦʾ ʛʽʛʽʻʥʠ ï 5 % ʪʘ 1 % ʟʘʡʤʘʶʪʴ ʜʝʟʦʜʦʨʫʶʯʽ 
ʩʝʨʚʝʪʢʠ (ʨʠʩ. 1) [4]. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ  
ʚʦʣʦʛʠʭ ʩʝʨʚʝʪʦʢ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ 
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ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʋʢʨʘʾʥʠ, ʪʦ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʧʨʦʜʘʞʽʚ ï 

78 % ʟʘʡʤʘʻ ʢʘʪʝʛʦʨʽʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʦʣʦʛʠʭ ʩʝʨʚʝʪʦʢ, ʜʠʪʷʯʽ 
ʚʦʣʦʛʽ ʩʝʨʚʝʪʢʠ ʟʘʡʤʘʶʪʴ ʯʘʩʪʢʫ 14 %, ʩʝʨʚʝʪʢʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴ-
ʥʽ ï 5 %, ʩʝʨʚʝʪʢʠ ʜʣʷ ʟʥʷʪʪʷ ʤʘʢʽʷʞʫ ï 4 %, ʜʣʷ ʽʥʪʠʤʥʦʾ ʛʽʛʽʻʥʠ 
ï 1 % ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʨʦʜʘʞʽʚ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʨʘʞʝʥʥʽ 

(ʨʠʩ. 2). 

 

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʚʦʣʦʛʠʭ ʩʝʨʚʝʪʦʢ ʚ ʋʢʨʘʾʥʽ 

ɸʥʘʣʽʟ ʧʨʦʜʘʞʫ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ ʢʘʪʝʛʦʨʽʾ çɺʦʣʦʛʽ ʩʝʨʚʝʪ-
ʢʠè ʚ ʤʝʨʝʞʘʭ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʧʦʢʘʟʫʻ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ 
ʧʨʦʜʘʞ (ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʨʘʞʝʥʥʽ) ʫ II ʽ III ʢʚʘʨʪʘʣʘʭ 2018 ʨʦʢʫ: 
ʥʘ 58 % ʽ 66 % ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʽʚʥʷʥʦ ʟ I ʢʚʘʨʪʘʣʦʤ 2018 ʨʦʢʫ [5]. 

ʅʘ ʨʠʥʢʫ ʚʦʣʦʛʠʭ ʩʝʨʚʝʪʦʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣ, 
ʽʩʥʫʻ ʜʦʩʠʪʴ ʞʦʨʩʪʢʘ ʢʦʥʢʫʨʝʥʮʽʷ. ɺʠʨʦʙʥʠʢʘʤ ʫ ʥʘʰʽ ʜʥʽ ʚʞʝ 
ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦ ʛʨʘʪʠ ʥʘ ʥʠʟʴʢʽʡ ʚʘʨʪʦʩʪʽ ʪʦʚʘʨʫ. ɼʣʷ ʪʦʛʦ, 
ʱʦʙ ʧʨʦʩʫʚʘʪʠ ʩʚʽʡ ʪʦʚʘʨ ʥʘ ʨʠʥʢʫ ʽ ʧʨʠʚʝʨʪʘʪʠ ʫʚʘʛʫ ʧʦʢʫʧʮʽʚ, 
ʚʠʨʦʙʥʠʢʘʤ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʾ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʷʢ ʥʦʚʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ, ʨʽʟʥʠʡ ʩʢʣʘʜ ʚʦʣʦʢʦʥ ʽ 
ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʨʦʩʦʯʝʥʥʷ, ʪʘʢ ʽ ʬʦʨʤʘʪ ʫʧʘʢʦʚʢʠ, ʾʾ ʦʬʦʨʤ-
ʣʝʥʥʷ [6]. 
ʗʢ ʧʦʢʘʟʫʶʪʴ ʪʝʥʜʝʥʮʽʾ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʧʦʢʫʧʮʽ 

ʛʽʛʽʻʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʩʪʘʚʣʷʪʴ ʥʝ ʪʽʣʴʢʠ ʧʝʚʥʽ ʩʧʦ-

ʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ ʽ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʽʾ, ʷʢ 
ʙʝʟʧʝʢʘ ʽ ʥʘʪʫʨʘʣʴʥʽʩʪʴ [7]. 
ʅʝʪʢʘʥʽ ʤʘʪʝʨʽʘʣʠ, ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚʦʣʦʛʽ ʩʝʨʚʝʪʢʠ, 

ʦʪʨʠʤʫʶʪʴ ʫʩʝ ʙʽʣʴʰʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠʤʠ ʪʝʢʩʪʠʣʴʥʠʤʠ 
ʚʠʨʦʙʘʤʠ, ʚ ʩʠʣʫ ʥʠʟʴʢʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʦʙʣʠʚʠʭ 

ʧʦʣʽʧʰʝʥʠʭ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʚʠʪʨʘʪ 
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ʩʠʨʦʚʠʥʠ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ, ʣʝʛʢʦʩʪʽ ʽ ʢʦʤʧʘʢʪʥʦʩʪʽ ʛʦʪʦʚʠʭ 

ʚʠʨʦʙʽʚ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʩʣʫʞʠʪʴ ʙʝʟʧʝʨʝʨʚʥʝ ʟʨʦʩʪʘʥʥʷ 
ʾʭ ʩʚʽʪʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ.  
ʉʘʤʝ ʚʠʜ ʥʝʪʢʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠ-

ʚʘʻ ʥʘ ʚʘʨʪʽʩʪʴ ʚʦʣʦʛʠʭ ʩʝʨʚʝʪʦʢ. ʅʘʡʜʦʨʦʞʯʽ ʩʝʨʚʝʪʢʠ ʚʠʛʦʪʦʚ-

ʣʷʶʪʴʩʷ ʟ ʜʚʦʭ ʚʠʜʽʚ ʤʘʪʝʨʽʘʣʫ ï ʩʧʘʥʣʝʡʩ ʽ ʘʽʨʣʘʡʜ. ɼʝʰʝʚʰʽ 
ʩʝʨʚʝʪʢʠ ʨʦʙʣʷʪʴʩʷ ʟ ʧʦʣʦʪʝʥ ʽʟ ʪʦʥʢʠʭ ʩʢʨʽʧʣʝʥʠʭ ʚʦʣʦʢʦʥ ï 
ʩʧʘʥʙʦʥʜ, ʢʝʤʽʢʣʙʦʥʜ ʽ ʪʝʨʤʦʙʦʥʜ [8].  
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʄʫʨʠʥ ɸ. ʆʛʣʷʜ ʨʠʥʢʫ 

ʧʘʧʝʨʦʚʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʦʚʘʨʽʚ: ʩʫʭʽ ʽ ʚʦʣʦʛʽ ʩʝʨʚʝʪʢʠ, ʪʫʘʣʝʪʥʠʡ ʧʘʧʽʨ [ɽʣʝʢʪ-
ʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://koloro.ua/ua/blog/issledovaniya/ 
obzor-rynka-bumazhno-gigienicheskoj-produkcii:-suhie-i-vlazhnye-salfetki,-
tualetnaya-bumaga.html. 2. ɻʦʣʦʚʢʦ ʄ. ʇ., ʇʝʥʢʽʥʘ ʅ. ʄ., ʂʦʣʝʩʥʠʢ ɺ. ɺ. ɽʢʩʧʝʨ-
ʪʠʟʘ ʪʦʚʘʨʽʚ ʦʩʦʙʠʩʪʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ : ʦʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʽʟ ʜʠʩʮʠʧ-
ʣʽʥʠ. ï ʍʘʨʢʽʚ : ʍɼʋʍʊ, 2015. 152 ʩ. 3. ʊʫʘʣʝʪʥʘʷ ʙʫʤʘʛʘ, ʙʫʤʘʞʥʳʝ ʧʦʣʦ-
ʪʝʥʮʘ, ʙʫʤʘʞʥʳʝ ʠ ʚʣʘʞʥʳʝ ʩʘʣʬʝʪʢʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩ-
ʪʫʧʫ: https://hozsfera.ru/tualetnaya_bumaga_bumazhnye_polotenca_bumazhnye 
_i_vlazhnye_salfetki. 4. ɸʢʘʜʝʤʠʷ ʂʦʥʲʶʥʢʪʫʨʳ ʇʨʦʤʳʰʣʝʥʥʳʭ ʈʳʥʢʦʚ. 
ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʚʣʘʞʥʳʭ ʩʘʣʬʝʪʦʢ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://www.newchemistry.ru/letter.php?n_id=733. 5. ɼʠʥʘʤʠʢʘ ʧʨʦʜʘʞ ʚʣʘʞʥʳʭ 
ʩʘʣʬʝʪʦʢ ʚ ʩʝʪʝʚʦʡ ʨʦʟʥʠʮʝ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://www.armtrend.com/ʜʠʥʘʤʠʢʘ-ʧʨʦʜʘʞ-ʚʣʘʞʥʳʭ-ʩʘʣʬʝʪʦʢ-ʚ-ʩʝ/. 6. ʇʣʝʭʘ-
ʥʦʚ ɸ. ʌ., ɹʠʪʫʩ ɽ. ʀ., ʇʝʨʰʫʢʦʚʘ ʅ. ɸ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʪʢʘʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ. ʇʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ. 2019. ʉ. 30ï34. 7. ʈʦʩʪ ʨʳʥʢʘ ʪʦʚʘʨʦʚ 
ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʩʧʨʦʩʘ ʚ ɽʚʨʦʧʝ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ ʚ ɯ ʢʚʘʨʪʘʣʝ 2019 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://mmr.ua/show/rost_rynka 
_tovarov_povsednevnogo_sprosa_v_evrope_ostaetsya_stabilynym_v_i_kvartale_20
19_g. 8. ʂʘʢ ʦʪʢʨʳʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʣʘʞʥʳʭ ʩʘʣʬʝʪʦʢ? ɻʦʪʦʚʳʡ ʙʠʟʥʝʩ-
ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʣʘʞʥʳʭ ʩʘʣʬʝʪʦʢ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://biznes-prost.ru/kak-otkryt-proizvodstvo-vlazhnyx-salfetok-gotovyj-
biznes-plan-proizvodstva-vlazhnyx-salfetok.html. 

ɻ. ɼ. ʂʦʙʠʱʘʥ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, kobischan@gmail.com; 
ʖ. ʆ. ɹʘʩʦʚʘ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, basovay5@gmail.com; 

ʃ. ʄ. ɻʫʙʘ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, lyudmika@gmail.com 
ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ 

çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ 

ʉʋʏɸʉʅʀʁ ʈʀʅʆʂ ɹɸɺʆɺʅʗʅʀʍ ʊʂɸʅʀʅ ɺ ʋʂʈɸɰʅɯ 

ʋ ʪʦʚʘʨʥʽʡ ʩʪʨʫʢʪʫʨʽ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ ʪʝʢʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ ʟ ʥʠʭ ʟʘʡʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ. ʊʘʢ, ʟʘ 
2018 ʨ. ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʪʝʢʩʪʠʣʴʥʽ ʚʠʨʦʙʠ ʚ ʪʦʚʘʨʥʽʡ 
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ʩʪʨʫʢʪʫʨʽ ʽʤʧʦʨʪʫ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʣʠ 3,5 %, 

ʘʙʦ 2011,7 ʤʣʥ ʜʦʣ. ʉʐɸ, ʘ ʚ ʪʦʚʘʨʥʽʡ ʩʪʨʫʢʪʫʨʽ ʝʢʩʧʦʨʪʫ ʣʠʰʝ 
1,8 %, ʘʙʦ 846,6 ʤʣʥ ʜʦʣ. ʉʐɸ [1]. 
ɸʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ [1], ʧʦʢʘʟʫʻ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ 

ʪʢʘʥʠʥ ʚ ʋʢʨʘʾʥʽ ʟʤʝʥʰʫʻʪʴʩʷ. ʊʘʢ, ʦʙʩʷʛʠ ʽʤʧʦʨʪʫ ʙʘʚʦʚʥʷʥʠʭ 
ʪʢʘʥʠʥ ʩʢʦʨʦʪʠʣʠʩʴ ʥʘ 13 616 ʪʠʩʷʯ ʜʦʣʘʨʽʚ ʉʐɸ ʟ 2015 ʧʦ 
2019 ʨʨ., ʘʙʦ ʥʘ 0,9 %. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʦʤʽʪʥʦ ʟʤʝʥʰʫʶʪʴʩʷ ʽ 
ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʟ ʋʢʨʘʾʥʠ ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ, ʤʘʡʞʝ ʫ ʜʚʘ ʨʘ-
ʟʠ: ʟ 1 426 ʪʠʩʷʯ ʜʦʣʘʨʽʚ ʉʐɸ ʚ 2015 ʨ ʜʦ 702 ʪʠʩʷʯ ʜʦʣʘʨʽʚ 
ʉʐɸ ʚ 2018 ʨ. ʇʨʦʚʽʜʥʠʤʠ ʢʨʘʾʥʘʤʠ-ʝʢʩʧʦʨʪʝʨʘʤʠ ʪʝʢʩʪʠʣʴʥʠʭ 
ʪʦʚʘʨʽʚ ʜʣʷ ʋʢʨʘʾʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ɯʪʘʣʽʷ, ʅʽʤʝʯʯʠʥʘ, ɻʦʣʣʘʥʜʽʷ, 
ɸʥʛʣʽʷ, ʢʨʘʾʥʠ ɸʟʽʾ. 
ʉʫʤʘʨʥʠʡ ʦʙʩʷʛ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ ʚ 

ʜʠʥʘʤʽʮʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. ʊʘʙʣʠʮʷ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʜʘʥʠʤʠ 
ɼʝʨʞʘʚʥʦʾ ʬʽʩʢʘʣʴʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ [2]. 

ʊʘʙʣʠʮʷ 1 ï ʉʫʤʘʨʥʠʡ ʦʙʩʷʛ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʪʢʘʥʠʥ 
ʙʘʚʦʚʥʷʥʠʭ 85 ʤʘʩ.% ʯʠ ʙʽʣʴʰʝ, ʟ ʧʦʚʝʨʭʥʝʚʦʶ 
ʱʽʣʴʥʽʩʪʶ ʥʝ ʙʽʣʴʰ 200 ʛ/ʤ2, ʟʘ 2015ï2019 ʨʨ. 

(ʪʠʩʷʯ ʜʦʣʘʨʽʚ ʉʐɸ) 

ʈʽʢ 

ɯʤʧʦʨʪ ɽʢʩʧʦʨʪ 

ʚʘʨʪʽʩʪʴ 
ʧʠʪʦʤʘ 
ʚʘʛʘ, % 

ʚʘʛʘ 
ʥʝʪʪʦ, ʪ 

ʚʘʨʪʽʩʪʴ 
ʧʠʪʦʤʘ 
ʚʘʛʘ, % 

ʚʘʛʘ 
ʥʝʪʪʦ, ʪ 

2015 70 242 0,19 11 499 1 426 0,00 195 
2016 54 289 0,14 7 966 858 0,00 111 
2017 56 617 0,11 7 932 643 0,00 53 
2018 56 626 0,10 7 555 702 0,00 35 
ʟ 01.01.2019  
ʧʦ 30.11.2019 51 592 0,10 7 407 649 0,00 44 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1, ʦʙʩʷʛʠ ʽʤʧʦʨʪʫ ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ ʟʘ 
ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʣʠʩʴ, ʘ ʩʘʤʝ ʥʘ 13 616 ʪʠʩʷʯ ʜʦʣʘʨʽʚ 
ʉʐɸ ʟ 2015 ʧʦ 2019 ʨʨ, ʘʙʦ ʥʘ 0,9 %. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʦʤʽʪʥʦ 
ʟʤʝʥʰʫʶʪʴʩʷ ʽ ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʟ ʋʢʨʘʾʥʠ ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ, 
ʤʘʡʞʝ ʫ ʜʚʘ ʨʘʟʠ: ʟ 1 426 ʪʠʩʷʯ ʜʦʣʘʨʽʚ ʉʐɸ ʚ 2015 ʨ ʜʦ 702 ʪʠ-
ʩʷʯ ʜʦʣʘʨʽʚ ʉʐɸ ʚ 2018 ʨ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʯʘʩʪʢʘ ʝʢʩʧʦʨʪʫ 
ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ ʚ ʟʘʛʘʣʴʥʠʭ ʦʙʩʷʛʘʭ ʚʽʪʯʠʟʥʷʥʦʛʦ ʝʢʩʧʦʨʪʫ 
ʤʽʟʝʨʥʘ. 
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ʊʘʙʣʠʮʷ 2 ï ʆʙʩʷʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ 

ʪʝʢʩʪʠʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʚʠʨʦʙʥʠʮʪʚʽ ʦʜʷʛʫ, 
ʰʢʽʨʠ, ʚʠʨʦʙʽʚ [2] 

ʆʙʩʷʛ ʨʝʘʣʽʟʦʚʘʥʦʾ  

ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ɯʟ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʨʝʘʣʽʟʦʚʘʥʦʾ ̔ ʥʥʦʚʘʮʽʡʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʤʣʥ ʛʨʥ 

ʋʩʴʦʛʦ, 
ʤʣʥ ʛʨʥ 

ɺʽʜʩʦʪʢʽʚ ʜʦ ʟʘʛʘʣʴ-
ʥʦʛʦ ʦʙʩʷʛʫ ʨʝʘʣʽʟʦ-
ʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʧʨʦʤʠʩʣʦʚʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ 

ʇʨʦʜʫʢʮʽʷ, 
ʱʦ ʙʫʣʘ 
ʥʦʚʦʶ ʜʣʷ 
ʨʠʥʢʫ 

ʇʨʦʜʫʢʮʽʷ, ʱʦ ʙʫʣʘ 
ʥʦʚʦʶ ʣʠʰʝ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

437,6 1,5 25,0 412,6 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 2 ʚʠʜʥʦ, ʱʦ ʪʝʢʩʪʠʣʴʥʘ ʛʘʣʫʟʴ ʚʠʛʦʪʦʚʣʷʻ ʜʦ 

1,5 % ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʅʘʡʙʽʣʴʰ ʧʦʪʫʞʥʽ ʙʘʚʦʚʥʷʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʍʝʨʩʦʥʽ ʽ ʊʝʨʥʦʧʦʣʽ (ʙʘʚʦʚʥʷʥʽ ʢʦʤʙʽʥʘʪʠ), ʅʽʢʦʧʦʣʽ (ʧʨʷʜʠʣʴ-

ʥʦ-ʥʠʪʢʦʚʠʡ ʢʦʤʙʽʥʘʪ), ʘ ʪʘʢʦʞ ʫ ʂʠʻʚʽ, ʍʘʨʢʦʚʽ, ʏʝʨʥʽʚʮʷʭ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ, ʃʴʚʦʚʽ, ʇʦʣʪʘʚʽ, ʂʦʣʦʤʠʾ, ʂʦʨʦʩʪʠʰʝʚʽ ʪʘ 

ʈʦʜʦʤʠʰʣʽ [3]. ʆʩʥʦʚʥʠʤʠ ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʙʘʚʦʚʥʷ-

ʥʠʭ ʪʢʘʥʠʥ ʻ ʍʝʨʩʦʥʩʴʢʠʡ ʙʘʚʦʚʥʷʥʠʡ ʪʘ ʂʠʾʚʩʴʢʠʡ ʪʝʢʩʪʠʣʴ-

ʥʠʡ ʢʦʤʙʽʥʘʪʠ, ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʘ ʙʘʚʦʚʥʷʥʘ ʪʢʘʮʴʢʘ ʪʘ 

ʉʪʝʙʣʽʚʩʴʢʘ ʙʘʚʦʚʥʷʥʘ ʧʨʷʜʠʣʴʥʦ-ʪʢʘʮʴʢʘ ʬʘʙʨʠʢʠ. 

ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ, ʜʦ 40 % ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʥʘʣʝʞʘʪʴ 

ʪʘʢʠʤ ʪʦʨʛʦʚʝʣʴʥʠʤ ʢʦʤʧʘʥʽʷʤ, ʷʢ çʊʝʢʩʪʠʣʴ-ʂʦʥʪʘʢʪè, çʊʝʢʩʠ-

ʢʘè, çɼʦʤʘʰʥʽʡ ʪʝʢʩʪʠʣʴè, çʏʘʡʢʦʚʩʴʢʠʡ ʪʝʢʩʪʠʣʴè, çʅʊʂè. 

ɹʘʛʘʪʦʧʨʦʬʽʣʴʥʠʡ ʪʦʨʛʦʚʦ-ʚʠʨʦʙʥʠʯʠʡ ʢʦʥʮʝʨʥ çʊʝʢʩʪʠʣʴ-

ʂʦʥʪʘʢʪè ʦʯʦʣʶʻ ʩʧʠʩʦʢ ʣʽʜʝʨʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ. ʆʩʥʦʚʥʠʡ 

ʚʠʜ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ ʚʠʜʽʚ 

ʪʢʘʥʠʥ, ʰʪʫʯʥʦʛʦ ʭʫʪʨʘ, ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ, ʧʨʠʢʣʘʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʬʫʨʥʽʪʫʨʠ (ʧʦʥʘʜ 20 ʪʠʩ. ʥʘʡʤʝʥʫʚʘʥʴ). ɺʠʨʦʙ-

ʥʠʮʪʚʦ ʪʘʢʦʛʦ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ 

ʟʘʚʜʷʢʠ ʚʝʣʠʢʠʤ ʙʶʜʞʝʪʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʥʘ ʙʘʚʦʚʥʷʥʽ, ʰʝʨʩʪʷ-

ʥʽ ʽ ʥʘʧʽʚʰʝʨʩʪʷʥʽ ʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʥʘ ʨʝʯʦʚʝ ʽ ʧʦʩʪʽʣʴʥʝ ʤʘʡʥʦ 

ʚʽʜʦʤʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʨʷʜʫ ʤʽʥʽʩʪʝʨʩʪʚ ʽ ʚʽʜʦʤʩʪʚ [4]. 
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ʇʦʪʫʞʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ ʚ ʋʢʨʘʾʥʽ ʻ 
ʪʘʢʦʞ ʥʘʩʪʫʧʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ: 

- ʂʆʈʊɽʂʉ, ʂʦʨʦʩʪʠʰʽʚʩʴʢʘ ʧʨʷʜʠʣʴʥʦ-ʪʢʘʮʴʢʘ ʬʘʙʨʠʢʘ, 
ɺɸʊ (ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ.); 
- ʃʆʊʆʉ ʃʊɼ, ʊʆɺ (ʍʝʨʩʦʥ); 

- ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʘ ʙʘʚʦʚʥʷʥʘ ʪʢʘʮʴʢʘ ʬʘʙʨʠʢʘ, ʇʇ (ʏʝʨ-
ʥʽʛʽʚʩʴʢʘ ʦʙʣ.) 

- ʉʪʝʙʣʽʚʩʴʢʘ ʙʘʚʦʚʥʷʥʘ ʧʨʷʜʠʣʴʥʦ-ʪʢʘʮʴʢʘ ʬʘʙʨʠʢʘ, 
ʇɸʊ (ʏʝʨʢʘʩʴʢʘ ʦʙʣ.) 

- ʊɽʂʉʊɽʈʅʆ, ʊʝʨʥʦʧʽʣʴʩʴʢʝ ʦʙôʻʜʥʘʥʥʷ, ɺɸʊ 

- ʍʝʨʩʦʥʩʴʢʠʡ ʙʘʚʦʚʥʷʥʠʡ ʢʦʤʙʽʥʘʪ, ɺɸʊ 

- ʂʠʾʚʩʴʢʠʡ ʪʝʢʩʪʠʣʴʥʠʡ ʢʦʤʙʽʥʘʪ, ʊʆɺ 

- ʊʂɸʅʀʅʀ ʇʆɼɯʃʃʗ, ʊʆɺ (ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ.) 

- ʗɺɯʈ, ʤʘʣʝ ʧʨʠʚʘʪʥʝ ɺʂʇ (ʏʝʨʥʽʚʮʽ). 
ɼʣʷ ʟʤʽʮʥʝʥʥʷ ʧʦʟʠʮʽʡ ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʣʴʰʝ ʫʜʦʩʢʦʥʘʣʶʚʘʥʥʷ ʟʘʢʦʥʦʜʘʚʯʦ-ʥʦʨʤʘʪʠʚʥʦʾ 
ʙʘʟʠ ʽ ʧʨʘʚʦʚʦʾ ʧʨʘʢʪʠʢʠ ʟ ʤʝʪʦʶ ʙʦʨʦʪʴʙʠ ʟ ʥʝʟʘʢʦʥʥʠʤ ʽʤʧʦʨ-
ʪʦʤ ʪʢʘʥʠʥ. ʂʨʽʤ ʪʦʛʦ, ʧʦʪʨʽʙʥʘ ʜʽʶʯʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 
ʽ ʩʝʨʪʠʬʽʢʘʮʽʾ ʽʤʧʦʨʪʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʘʭʠʩʪʠʪʠ 
ʚʽʪʯʠʟʥʷʥʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʚʽʜ ʥʝʩʫʤʣʽʥʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʉʪʘʪʠʩʪʠʯʥʠʡ ʱʦʨʽʯ-

ʥʠʢ ʋʢʨʘʾʥʠ ʟʘ 2018 ʨʽʢ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://www.ukrstat.gov.ua/druk/publicat/kat_u/2019/zb/11/zb_yearbook_2018.pdf. 
2. ɼʝʨʞʘʚʥʘ ʬʽʩʢʘʣʴʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: http://sfs.gov.ua/ms/f11. 3. ʉʫʨʩʴʢʘ ʤʘʥʫʬʘʢʪʫʨʘ [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.uzel.org/u-133/i-2579/. 4. ʄʳ ʥʘʤʝʨʝʥʳ 
ʦʪʢʨʳʚʘʪʴ ʩʫʧʝʨʤʘʨʢʝʪʳ ʜʦʤʘʰʥʝʛʦ ʪʝʢʩʪʠʣʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://sokolovskiy.com.ua/my-namereny-otkryvat-supermarkety-
domashnego-tekstilya/. 

ʍ. ɯ. ʂʦʚʘʣʴʯʫʢ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, khristinakovalchuk@i.ua; 
ɽ. ʈ. ɻʦʜʷ 

ʃʴʚʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʫʨʠʟʤʫ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ; 
ʄ. ɯ. ʂʘʪʨʫʢ, ʢ. ʪ. ʥ. 

ʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʜʨʫʢʘʨʩʪʚʘ 

ɿʅɸʏɽʅʅʗ ʊʆɺɸʈʆɿʅɸɺʏʆɰ ʂʃɸʉʀʌɯʂɸʎɯɰ 
ʄɸʈʄɽʃɸɼʋ ʊɸ ʂʃɸʉʀʌɯʂɸʎɯɰ ɿɸ ʋʂʊɿɽɼ  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʜʥʠʤ ʽʟ ʧʦʧʫʣʷʨʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ 
ʚʠʨʦʙʽʚ ʻ ʤʘʨʤʝʣʘʜ. ʂʦʥʜʠʪʝʨʩʴʢʽ ʪʦʚʘʨʠ ʚʢʣʶʯʘʶʪʴ ʚʝʣʠʢʫ 

http://www.uzel.org/u-133/i-2579/
http://sokolovskiy.com.ua/my-namereny-otkryvat-supermarkety-domashnego-tekstilya/
http://sokolovskiy.com.ua/my-namereny-otkryvat-supermarkety-domashnego-tekstilya/
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ʛʨʫʧʫ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʽʚ, ʚ ʩʢʣʘʜʽ ʷʢʦʾ ʤʽʩʪʷʪʴʩʷ ʩʦʣʦʜʢʽ ʨʝʯʦ-
ʚʠʥʠ ʘʙʦ ʞ ʮʫʢʦʨ.  

ʄʘʨʤʝʣʘʜ ï ʮʝ ʞʝʣʝʧʦʜʽʙʥʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʦʜʝʨʞʫʶʪʴ ʚʠʚʘ-

ʨʶʚʘʥʥʷʤ ʬʨʫʢʪʦʚʦ-ʷʛʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʘʙʦ ʨʦʟʯʠʥʫ ʜʨʘʛʣʝʫʪʚʦ-

ʨʶʚʘʯʽʚ ʟ ʮʫʢʨʦʤ ʪʘ ʜʦʙʘʚʢʘʤʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʤʘʢʫ, ʘʨʦʤʘʪʫ, 

ʢʦʣʴʦʨʫ ʽ ʢʦʥʩʠʩʪʝʥʮʽʾ (ʨʠʩ. 1). 
 

 

 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʘʨʤʝʣʘʜʫ ʟʘʣʝʞʥʦ  

ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʩʧʦʩʦʙʫ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʄʘʨʤʝʣʘʜ ʬʨʫʢʪʦʚʦ-ʷʛʽʜʥʠʡ ʚʠʨʦʙʣʷʶʪʴ ʟ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʧʝʢʪʠʥ ʫ ʢʽʣʴʢʦʩʪʽ, ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʫʪʚʦ-

ʨʝʥʥʷ ʞʝʣʝʧʦʜʽʙʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʦʾ ʜʦʩʷʛʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʘʛʘʨʫ, ʘʛʘʨʦʾʜʫ, ʧʝʢʪʠʥʫ, ʞʝʣʘʪʠʥʫ ʘʙʦ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʢʨʦʭ-

ʤʘʣʶ. ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ ʤʘʨʤʝʣʘʜ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʫ ʜʽʻʪʠʯʥʦʤʫ ʭʘʨʯʫʚʘʥʥʽ. 
ʌʨʫʢʪʦʚʦ-ʷʛʽʜʥʠʡ ʤʘʨʤʝʣʘʜ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʦʩʦʙʫ ʬʦʨʤʫ-

ʚʘʥʥʷ ʽ ʩʢʣʘʜʫ ʧʦʜʽʣʷʶʪʴ ʥʘ ʰʘʨʦʚʠʡ, ʬʦʨʤʦʚʠʡ ʽ ʧʘʪ.  

ʄʘʨʤʝʣʘʜ ʰʘʨʦʚʠʡ ʚʠʧʫʩʢʘʶʪʴ ʨʦʟʣʠʪʠʤ ʫ ʷʱʠʢʠ, ʢʦʨʦʙʢʠ, 
ʩʢʣʷʥʢʠ, ʘʙʦ ʚ ʪʝʨʤʦʟʚʘʨʥʦʤʫ ʮʝʣʦʬʘʥʽ ʫ ʚʠʛʣʷʜʽ ʛʫʩʪʦʾ ʤʘʩʠ, 

ʨʽʞʫʯʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ ʥʘ ʦʩʥʦʚʽ ʷʙʣʫʯʥʦʛʦ ʧʶʨʝ, ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʬʨʫʢʪʦʚʦ-ʷʛʽʜʥʠʭ ʧʨʠʧʘʩʽʚ. 
ʄʘʨʤʝʣʘʜ ʬʦʨʤʦʚʠʡ ʚʠʨʦʙʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʬʽʛʫ-

ʨʦʢ ʨʽʟʥʠʭ ʦʙʨʠʩʽʚ. ʄʘʨʤʝʣʘʜ ï ʧʘʪ ʚʠʨʦʙʣʷʶʪʴ ʽʟ ʩʫʤʽʰʽ ʧʶʨʝ 

ʷʙʣʫʯʥʦʛʦ ʽ ʘʙʨʠʢʦʩʦʚʦʛʦ ʘʙʦ ʩʣʠʚʦʚʦʛʦ. ɺʽʥ ʤʘʻ ʙʽʣʴʰ ʟʘʪʷʞʥʫ 
ʢʦʥʩʠʩʪʝʥʮʽʶ, ʥʝʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʽ ʧʦʩʠʧʘʥʫ ʮʫʢʨʦʤ-ʧʽʩʢʦʤ 

ʧʦʚʝʨʭʥʶ.  
ʄʘʨʤʝʣʘʜ ʞʝʣʝʡʥʠʡ ʛʦʪʫʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʨʘʛʣʝʫʪʚʦ-

ʨʶʚʘʯʽʚ, ʮʫʢʨʫ-ʧʽʩʢʫ, ʘ ʪʘʢʦʞ ʢʠʩʣʦʪʠ, ʝʩʝʥʮʽʾ, ʙʘʨʚʥʠʢʽʚ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʬʦʨʤʦʚʠʡ ʽ 
ʨʽʟʘʥʠʡ. 

ʄʘʨʤʝʣʘʜ ʞʝʣʝʡʥʠʡ ʬʦʨʤʦʚʠʡ ʚʠʧʫʩʢʘʶʪʴ ʟ ʧʣʦʜʦʦʚʦʯʝ-

ʚʠʤʠ ʜʦʙʘʚʢʘʤʠ ʛʦʪʫʶʪʴ ʥʘ ʘʛʘʨʽ, ʥʘ ʘʛʘʨʽ ʟ ʬʫʨʮʝʣʷʨʽʾ, ʥʘ 

ʘʛʘʨʦʾʜʽ ʟ ʧʨʠʧʘʩʘʤʠ, ʥʘ ʞʝʣʘʪʠʥʽ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʩʧʦʩʦʙʫ ʧʨʠʛʦʪʫʚʘʥʥʷ  

 
ʬʨʫʢʪʦʚʦ-ʷʛʽʜʥʠʡ  ʞʝʣʝʡʥʠʡ ʞʝʣʝʡʥʦ-ʬʨʫʢʪʦʚʠʡ 
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ʄʘʨʤʝʣʘʜ ʞʝʣʝʡʥʠʡ ʨʽʟʘʥʠʡ ʤʦʞʝ ʚʠʧʫʩʢʘʪʠʩʴ ʥʘ ʘʛʘʨʽ, ʘʛʘʨʽ 

ʟ ʬʫʨʮʝʣʷʨʽʾ, ʧʝʢʪʠʥʽ ʮʠʪʨʫʩʦʚʦʤʫ ʽ ʥʘ ʧʝʢʪʠʥʽ ʙʫʨʷʢʦʚʦʤʫ. 
ʄʘʨʤʝʣʘʜ ʞʝʣʝʡʥʦ-ʬʨʫʢʪʦʚʠʡ ʚʠʨʦʙʣʷʶʪʴ ʧʝʨʝʚʘʞʥʦ 

ʬʦʨʤʦʚʠʤ, ʨʽʟʘʥʠʤ ʪʽʣʴʢʠ ʗʛʽʜʢʘ; ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʘʛʘʨʽ; ʥʘ 

ʘʛʘʨʦʾʜʽ; ʥʘ ʧʝʢʪʠʥʽ.  

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʋʢʨʘʾʥʘ ʥʘʤʘʛʘʻʪʴʩʷ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʚʠʨʦʙ-

ʥʠʮʪʚʦ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ, ʟʦʢʨʝʤʘ ʤʘʨʤʝʣʘʜʫ, ʽ ʚʠʭʦʜʠʪʴ 

ʥʝ ʣʠʰʝ ʥʘ ʻʚʨʦʧʝʡʩʴʢʠʡ, ʘ ʡ ʥʘ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ, ʟʘ ʜʘʥʠʤʠ ʈʘʜʠ 

ʟ ʧʠʪʘʥʴ ʝʢʩʧʦʨʪʫ ʧʨʦʜʦʚʦʣʴʩʪʚʘ. ʊʦʤʫ ʱʦʙ ʚʠʨʦʙʥʠʢʠ ʜʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʤʘʣʠ ʟʤʦʛʫ ʟʘ ʰʚʠʜʢʠʡ ʪʝʨʤʽʥ ʽ ʙʝʟ ʧʨʦʙʣʝʤ ʟʜʽʡʩʥʶ-

ʚʘʪʠ ʝʢʩʧʦʨʪ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʻ ʢʣʘʩʠʬʽ-

ʢʘʮʽʷ ʤʘʨʤʝʣʘʜʥʠʭ ʚʠʨʦʙʽʚ ʟʛʽʜʥʦ ʟ ʋʂʊɿɽɼ.  
ʋʢʨʘʾʥʩʴʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʦʚʘʨʽʚ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ʋʂʊ ɿɽɼ) ï ʮʝ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʪʦʚʘʨʽʚ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʢʦʜ ʪʦʚʘʨʫ, ʡʦʛʦ ʥʘʡʤʝʥʫʚʘʥʥʷ, ʦʜʠʥʠʮʶ ʚʠʤʽʨʫ 

ʪʘ ʦʙʣʽʢʫ (ʆɺʆ).   

ʋʂʊ ɿɽɼ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʮʽʣʝʡ ʪʘʨʠʬʥʦʛʦ ʪʘ ʽʥʰʠʭ 

ʚʠʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ  ʜʽʷʣʴʥʦʩʪʽ, ʚʝʜʝʥʥʷ 

ʩʪʘʪʠʩʪʠʢʠ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ, ʟʜʽʡʩʥʝʥʥʷ ʤʠʪʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ 

ʪʦʚʘʨʽʚ. ʉʪʨʫʢʪʫʨʘ ʋʂʊ ɿɽɼ: 21 ʨʦʟʜʽʣ, 97 ʛʨʫʧ, (77 ï ʨʝʟʝʨʚ) ï 

ʟʘʨʝʟʝʨʚʦʚʘʥʘ ʥʘ ʤʘʡʙʫʪʥʻ. ɺ ʢʦʜ ʪʦʚʘʨʫ ʟʘʢʣʘʜʝʥʘ ʩʫʢʫʧʥʽʩʪʴ 

ʨʽʟʥʠʭ ʦʟʥʘʢ, ʪʘʢʠʭ ʷʢ ʤʘʪʝʨʽʘʣ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʦʚʘʨʫ, ʩʪʫʧʽʥʴ 

ʡʦʛʦ ʦʙʨʦʙʢʠ, ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʪ. ʜ. 

ɺ ʋʂʊ ɿɽɼ ʪʦʚʘʨʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʟʘ ʨʦʟʜʽʣʘʤʠ, ʛʨʫʧʘʤʠ, 

ʪʦʚʘʨʥʠʤʠ ʧʦʟʠʮʽʷʤʠ, ʪʦʚʘʨʥʠʤʠ ʧʽʜʧʦʟʠʮʽʷʤʠ, ʥʘʡʤʝʥʫʚʘʥʥʷ ʽ 

ʮʠʬʨʦʚʽ ʢʦʜʠ ʷʢʠʭ ʫʥʽʬʽʢʦʚʘʥʦ ʟ ɻʘʨʤʦʥʽʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ 

ʦʧʠʩʫ ʪʘ ʢʦʜʫʚʘʥʥʷ ʪʦʚʘʨʽʚ. 

ɼʣʷ ʜʦʢʣʘʜʥʽʰʦʾ ʪʦʚʘʨʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʴʦʤʠʡ, ʚʦʩʴʤʠʡ, ʜʝʚô̫ ʪʠʡ ʪʘ ʜʝʩʷʪʠʡ ʟʥʘʢʠ ʮʠʬʨʦʚʦʛʦ ʢʦʜʫ. 

ɺ ʋʢʨʘʾʥʩʴʢʦʤʫ ʢʣʘʩʠʬʽʢʘʪʦʨʽ ʪʦʚʘʨʽʚ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʦʚʘʨʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʟʘ ʨʦʟʜʽʣʘʤʠ, ʛʨʫʧʘʤʠ (ʧʝʨʰʽ 

ʜʚʘ ʟʥʘʢʠ), ʪʦʚʘʨʥʠʤʠ ʧʦʟʠʮʽʷʤʠ (ʧʝʨʰʽ ʯʦʪʠʨʠ ʟʥʘʢʠ), ʪʦʚʘʨ-

ʥʠʤʠ ʧʽʜʧʦʟʠʮʽʷʤʠ (ʧʝʨʰʽ ʰʽʩʪʴ ʟʥʘʢʽʚ), ʪʦʚʘʨʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ 

(ʧʝʨʰʽ ʚʽʩʽʤ ʟʥʘʢʽʚ) ʽ ʪʦʚʘʨʥʠʤʠ ʧʽʜʢʘʪʝʛʦʨʽʷʤʠ (ʜʝʩʷʪʴ ʟʥʘʢʽʚ), 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʡ ʮʠʬʨʦʚʽ ʢʦʜʠ ʷʢʠʭ ʫʥʽʬʽʢʦʚʘʥʽ ʟ ʅS. 
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ʌʨʫʢʪʦʚʦ-ʷʛʽʜʥʽ ʢʦʥʜʠʪʝʨʩʴʢʽ ʚʠʨʦʙʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 4 ʨʦʟ-

ʜʽʣʫ (ʟ 16 ʧʦ 24) ɻʦʪʦʚʽ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ; ʘʣʢʦʛʦʣʴʥʽ ʪʘ ʙʝʟʘʣ-
ʢʦʛʦʣʴʥʽ ʥʘʧʦʾ ʽ ʦʮʝʪ; ʪʶʪʶʥ ʪʘ ʡʦʛʦ ʟʘʤʽʥʥʠʢʠ; ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ 
ʚ 20 ʛʨʫʧʽ çʇʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʦʚʦʯʽʚ, ʧʣʦʜʽʚ ʪʘ ʽʥʰʠʭ ʯʘʩʪʠʥ 
ʨʦʩʣʠʥè ʫ ʪʦʚʘʨʥʽʡ ʧʦʟʠʮʽʾ 2007 (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʬʨʫʢʪʦʚʦ-ʷʛʽʜʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ 
ʚʠʨʦʙʽʚ ʚ ʪʦʚʘʨʥʽʡ ʧʦʟʠʮʽʾ 2007 ʟʘ ʋʂʊɿɽɼ  

ʂʦʜ ʅʘʟʚʘ 

2007 ɺʘʨʝʥʥʷ, ʜʞʝʤʠ, ʧʣʦʜʦʚʽ ʞʝʣʝ, ʤʘʨʤʝʣʘʜ, ʧʣʦʜʦʚʽ ʘʙʦ 
ʛʦʨʽʭʦʚʽ ʧʶʨʝ, ʧʣʦʜʦʚʽ ʘʙʦ ʛʦʨʽʭʦʚʽ ʧʘʩʪʠ, ʦʜʝʨʞʘʥʽ 
ʰʣʷʭʦʤ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ, ʟ ʜʦʜʘʥʥʷʤ ʘʙʦ ʙʝʟ ʜʦʜʘʥʥʷ 
ʮʫʢʨʫ ʯʠ ʽʥʰʠʭ ʧʽʜʩʦʣʦʜʞʫ-ʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ: 

2007 10 -  ɻʦʤʦʛʝʥiʟʦʚʘʥi ʛʦʪʦʚi ʧʨʦʜʫʢʪʠ: 
2007 10 10  - - ɿ ʚʤʽʩʪʦʤ ʮʫʢʨʫ ʧʦʥʘʜ 13 ʤʘʩ.% 
 - - ɯʥʰʽ 
2007 10 91 - - - ɿ ʪʨʦʧʽʯʥʠʭ ʧʣʦʜʽʚ 
2007 10 99 - - - ɯʥʰʽ 

 - - ɯʥʰʽ 
2007 91 - - ʎʠʪʨʫʩʦʚʽ 
2007 91 10 - - - ɿ ʚʤʽʩʪʦʤ ʮʫʢʨʫ ʧʦʥʘʜ 30 % ʤʘʩ. 
2007 91 30 - - - ɿ ʚʤʽʩʪʦʤ ʮʫʢʨʫ ʧʦʥʘʜ 30 % ʤʘʩ. 
2007 91 90 - - - ɯʥʰʽ 

2007 99 --  Iʥʰi 
 --- ɿ ʚʤiʩʪʦʤ ʮʫʢʨʫ ʧʦʥʘʜ 30 ʤʘʩ.%: 
2007 99 10 ---- ʇʶʨʝ ʪʘ ʧʘʩʪʠ ʩʣʠʚʦʚi ʚ ʧʝʨʚʠʥʥʠʭ ʫʧʘʢʦʚʢʘʭ, 

ʤʘʩʦʶ ʥʝʪʪʦ ʧʦʥʘʜ 100 ʢʛ, ʧʨʠʟʥʘʯʝʥi ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 
ʦʙʨʦʙʣʝʥʥʷ 

2007 99 20  ---- ʇʶʨʝ ʪʘ ʧʘʩʪʠ ʟ ʢʘʰʪʘʥiʚ 
 ---- Iʥʰi: 
2007 99 31  ----- ɿ ʚʠʰʝʥʴ ʽ ʯʝʨʝʰʝʥʴ 

2007 99 33 ----- ɿ ʧʦʣʫʥʠʮʴ ʽ ʩʫʥʠʮʴ 
2007 99 35 ----- ɿ ʤʘʣʠʥʠ 
2007 99 39 ----- ɯʥʰi 
2007 99 50  --- ɿ ʚʤiʩʪʦʤ ʮʫʢʨʫ ʧʦʥʘʜ 13 ʤʘʩ.%, ʘʣʝ ʥʝ ʙiʣʴʰ ʷʢ 

30 ʤʘʩ.%: 

 --- ɯʥʰi: 
2007 99 93  ---- ɿ ʪʨʦʧiʯʥʠʭ ʧʣʦʜiʚ ʽ ʪʨʦʧiʯʥʠʭ ʛʦʨiʭiʚ 
2007 99 97  ---- ɯʥʰʽ 
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ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 1 ʚʠʜʥʦ, ʱʦ ʚ ʋʂʊɿɽɼ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʦʟʥʘ-

ʢʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʨʫʢʪʦʚʦ-ʷʛʽʜʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʻ 

ʚʤʽʩʪ ʮʫʢʨʫ (ʫ %) ʪʘ ʚʠʜ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿ ʢʦʜʫ ʪʦʚʘʨʫ ʟʘ ʋʂʊɿɽɼ ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʪʘʢʦʞ ʩʪʘʚʢʫ 

ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʥʘ ʜʘʥʫ ʧʨʦʜʫʢʮʽʶ ʧʨʠ ʧʝʨʝʪʠʥʽ ʯʝʨʝʟ ʤʠʪʥʠʡ 

ʢʦʨʜʦʥ ʋʢʨʘʾʥʠ. ʆʪʞʝ, ʧʽʣʴʛʦʚʘ ʩʪʘʚʢʘ ʩʪʘʥʦʚʠʪʴ 10 % ʪʘ ʧʦʚʥʘ 

ʩʪʘʚʢʘ ï ʪʘʢʦʞ 10 % (ʜʽʻ ʟ 01.01.2014 ʨ.). 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 1. ʉʠʨʦʭʤʘʥ ɯ. ɺ. ʊʦʚʘʨʦʟʥʘʚʩʪʚʦ 

ʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ / ʉʠʨʦʭʤʘʥ ɯ. ɺ., ɿʘʜʦʨʦʞʥʠʡ ɯ. ʄ., ʇʦʥʦʤʘʨʴʦʚ ʇ. ʍ. ï 

ʂʠʾʚ : ʃʽʙʨʘ, 2007. ï 600 ʩ. 2. ʄʘʨʤʝʣʘʜ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ : ɼʉʊʋ 
4333:2004 [ʏʠʥʥʠʡ ʚʽʜ 2000-01-01]. ï ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 
2004. ï 20 ʩ. ï (ʅʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ). 3. ɹʘʟʘʨʦʚʘ ɺ. ʄ. ʀʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ / ɺ. ʄ. ɹʘʟʘʨʦʚʘ, ʃ. ɸ. ɹʦʨʦʚʠʢʦʚʘ, 

ɸ. ʃ. ɼʦʨʦʬʝʝʚ ʠ ʜʨ. ï ʄʦʩʢʚʘ : ʕʢʦʥʦʤʠʢʘ, 1986. ï 295 ʩ. 4. ʋʢʨʘʠʥʩʢʘʷ 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʦʚʘʨʦʚ ɺʕɼ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.qdpro.com.ua/uktzed. 5. ʊʠʱʝʥʢʦ ɭ. ɺ. ʊʦʚʘʨʦʟʥʘʚʩʪʚʦ ʧʨʦʜʦʚʦʣʴ-
ʯʠʭ ʪʦʚʘʨʽʚ (ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ) : ʥʘʚʯ. ʧʦʩʽʙ. / ɭ. ɺ. ʊʠʱʝʥʢʦ, 

ɻ. ɹ. ʈʫʜʘʚʩʴʢʘ, ʄ. ʇ. ʆʨʣʦʚ ʪʘ ʽʥ. ï ʂʠʾʚ : ʂʠʾʚ. ʜʝʨʞ. ʪʦʨʛ.-ʝʢʦʥ. ʫʥ-ʪ, 2000. 
ï 411 ʩ. 

ɼ. ɯ. ʂʦʟʴʤʠʯ, ʢ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ; 
ɻ. ɼ. ʂʦʙʠʱʘʥ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, kobischan@gmail.com 

ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ 

çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ 

ʆɻʃʗɼ ʆʉʅʆɺʅʀʍ ɺʀʈʆɹʅʀʂɯɺ 
ʄɽʊɸʃʆʇʃɸʉʊʀʂʆɺʀʍ ʉʀʉʊɽʄ 

ʉʫʯʘʩʥʽ ʚʽʢʦʥʥʽ ʚʠʨʦʙʠ ʟʽ ʩʢʣʦʧʘʢʝʪʘʤʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʧʨʘʢʪʠʯʥʦ ʩʪʨʦʧʨʦʮʝʥʪʥʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʦʚʘʨʫ. ɯʟ ʟʘ ʢʦʨʜʦʥʫ 

ʧʦʩʪʘʚʣʷʶʪʴ ʪʽʣʴʢʠ ʚʽʢʥʘ ʟʽ ʩʢʣʘʜʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ. ɿʘ ʦʮʽʥ-

ʢʘʤʠ ʬʘʭʽʚʮʽʚ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʡ-ʚʠʨʦʙʥʠʢʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʽʤʧʦʨʪʥʦʾ ʪʘ ʚʽʪʯʠʟʥʷʥʦʾ ʚʽʢʦʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʪʘʥʦʚʠʪʴ 10ï15 % 

ʜʦ 85ï90 %. ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ, ʚʽʪʯʠʟʥʷʥʽ ʚʽʢʥʘ ʚʠʨʦʙʣʷʶʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʟ ʽʤʧʦʨʪʥʠʭ ʢʦʤʧʣʝʢʪʫʶʯʠʭ. ʇʨʦʬʽʣʴ, ʻʚʨʦʙʨʫʩ, 

ʬʫʨʥʽʪʫʨʫ ʽ ʘʢʩʝʩʫʘʨʠ ʜʣʷ ʚʽʪʯʠʟʥʷʥʠʭ ʚʽʢʦʥʥʠʭ ʧʦʣʦʪʝʥ ʟʘʚʦ-

ʟʷʪʴ ʟ ʇʦʣʴʱʽ, ʅʽʤʝʯʯʠʥʠ, ɸʚʩʪʨʽʾ, ʊʫʨʝʯʯʠʥʠ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ. 

ɯʩʥʫʻ ʨʷʜ ʢʦʤʧʘʥʽʡ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʧʦʩʪʘʯʘʥʥʷʤ ʟʘʨʫʙʽʞʥʠʭ 

mailto:kobischan@gmail.com
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ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʢʦʥʥʠʭ ʚʠʨʦʙʽʚ. ɿʘʢʦʥʦʜʘʚ-

ʮʷʤʠ ʤʦʜʠ ʩʝʨʝʜ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʧʨʦʬʽʣʴʥʠʭ ʩʠʩʪʝʤ ʻ ʥʽʤʝʮʴʢʽ 

ʬʽʨʤʠ Aluplast, Gealan, KBE, Plustec, Shuco, Rehau, Veka. ɼʦʙʨʝ 

ʚʽʜʦʤʽ ʫʢʨʘʾʥʩʴʢʠʤ ʚʠʨʦʙʥʠʢʘʤ ʧʨʦʬʽʣʴʥʽ ʩʠʩʪʝʤʠ ʟ ɹʝʣʴʛʽʾ 

(Deceuninck), ʌʨʘʥʮʽʾ (Plastival), ɸʚʩʪʨʽʾ (Astual). ʇʦʩʪʘʚʣʷ-

ʶʪʴʩʷ ʪʘʢʦʞ ʚ ʋʢʨʘʾʥʽ ʩʠʩʪʝʤʠ ʟ ʊʫʨʝʯʯʠʥʠ, ʏʝʭʽʾ, ʋʛʦʨʱʠʥʠ 

[1]. 

ɺʝʣʠʢʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʟʜʘʪʥʠʭ ʧʨʦʜʘʚʘʪʠ 1 500ï3 000 ʤ2/ʤʽ-

ʩ̫ ʮʴ ʚʽʢʦʥ ʟ ʤʝʪʘʣʦʧʣʘʩʪʠʢʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʥʝ ʪʘʢ ʚʞʝ ʡ ʙʘʛʘʪʦ. 

ʌʘʭʽʚʮʽ ʚʠʜʽʣʷʶʪʴ ʥʝ ʙʽʣʴʰʝ 10 ʪʘʢʠʭ ʬʽʨʤ ʚ ʋʢʨʘʾʥʽ. ɼʦ ʥʠʭ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ çʊʝʢʢʦ-ʧʣʶʩè, çɿʘʚʦʜ ʩʘʥʪʝʭʥʽʯʥʠʭ ʟʘʛʦʪʦʚʦʢè, 

çɭʚʨʦʚʽʢʥʦʙʫʜè, çɽʥʨʘʥè, çɺʽʢʥʦʩʧʣʘʩʪè, çɺʽʩʪè, çʅʘʛʝʣʴ-

ʌʝʥʩʪʝʨè, çʂʚʽʥ ʉʚʽʛè, çɼʦʤʦʢʦʥè, çʇʘʨʠʪʝʪè, çɯʙʝʨʫʩè, çʇʘʆʣ 

ʃʊɼè, çʋʜʘʯʫè. ʉʪʽʡʢʽ çʩʝʨʝʜʥʽè ʬʽʨʤʠ ʚ ʟʤʦʟʽ ʧʨʦʜʘʚʘʪʠ ʚʽʜ 

1 000 ʜʦ 1 500 ʤ2 ʚʽʢʦʥ ʥʘ ʤʽʩʷʮʴ [1].  

ʅʘʡʙʽʣʴʰʽ ʦʙʩʷʛʠ ʧʨʦʜʘʞʽʚ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʤʝʪʘʣʦʧʣʘʩʪʠʢʦʚʽ 

ʚʽʢʥʘ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʽʪʯʠʟʥʷʥʽ ʚʠʨʦʙʥʠʢʠ 

(ʯʘʩʪʢʘ ʽʤʧʦʨʪʫ ʩʢʣʘʜʘʻ ʜʦ 10 %). ʊʽʣʴʢʠ ʚ ʂʠʻʚʽ ʧʨʘʮʶʻ 

ʙʣʠʟʴʢʦ 120 ʢʦʤʧʘʥʽʡ-ʚʠʨʦʙʥʠʢʽʚ ʧʦʜʽʙʥʠʭ ʚʽʢʦʥ ʽ 200 ʬʽʨʤ-

ʜʠʣʝʨʽʚ. ɺ ʮʽʣʦʤʫ, ʧʦ ʋʢʨʘʾʥʽ ʮʷ ʮʠʬʨʘ ʤʘʡʞʝ ʚ 3ï3,5 ʙʽʣʴʰʝ. 

ʇʝʨʝʣʽʯʠʪʠ ʚʩʽ ʬʽʨʤʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. 

ʇʨʦʬʽʣʽ ʡ ʬʫʨʥʽʪʫʨʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʪʘʣʦʧʣʘʩʪʠʢʦʚʠʭ 

ʚʽʢʦʥ ʧʦʩʪʘʯʘʶʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʽʟ-ʟʘ ʢʦʨʜʦʥʫ.  

ʈʠʥʦʢ ʩʚʽʪʣʦʧʨʦʟʦʨʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʋʢʨʘʾʥʽ ʚ 2018 ʨʦʮʽ 

ʦʮʽʥʶʻʪʴʩʷ ʚ 5,6ï5,9 ʤʣʥ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2017 ʨʦʢʦʤ 

ʧʘʜʽʥʥʷ ʩʢʣʘʣʦ ʙʣʠʟʴʢʦ 6ï8% [2]. ʇô̫ ʪʽʨʢʘ ʣʽʜʝʨʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʚʠʨʦʙʣʝʥʠʭ ʚʽʢʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 2018 ʨʦʮʽ ʚʠʛʣʷʜʘʻ ʪʘʢ (ʜʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʻ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʽ ʤʦʞʝ ʤʘʪʠ ʧʦʭʠʙʢʫ ʜʦ 10 %): 

1. çʉʪʝʢʦè ï 960ï980 ʪʠʩ. ʦʜʠʥʠʮʴ. 

2. çɺʽʢʥʘʨ'offè ï 530ï550 ʪʠʩ. ʦʜʠʥʠʮʴ. 

3. ʌʘʙʨʠʢʘ ʚʽʢʦʥ çɽʢʽʧʘʞè ï 350ï370 ʪʠʩ. ʦʜʠʥʠʮʴ. 

4. ʊʆɺ çɸʢʦʨʜ-ʉ è (ʊʄ Epsilon) ï 190ï210 ʪʠʩ. ʦʜʠʥʠʮʴ. 

5. ɺʽʢʥʘ ɺʽʢʦʥʜʘ (ʊʄ ɺʽʢʦʥʜʘ) ï 190ï210 ʪʠʩ. ʦʜʠʥʠʮʴ. 

6. ɺʽʢʦʥʥʠʡ ʟʘʚʦʜ çʆʩʥʦʚʘè ï 190ï210 ʪʠʩ. ʦʜʠʥʠʮʴ. 
ɿʨʦʩʪʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʢʦʤʧʘʥʽʾ çʉʪʝʢʦè ʽ ʌʘʙʨʠʢʘ 

ʚʽʢʦʥ çɽʢʽʧʘʞè. ʇʦ ʢʦʤʧʘʥʽʾ çʉʪʝʢʦè ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʚʠʭʽʜ ʥʘ 
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ʧʦʚʥʫ ʚʠʨʦʙʥʠʯʫ ʧʦʪʫʞʥʽʩʪʴ ʟʘʚʦʜʫ ʚ ʩʤʪ ʅʘʜʠʯ, ʃʴʚʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʪʝʨʤʽʥʠ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚ ʩʝʟʦʥ ʧʝʚʥʫ ʯʘʩʪʠʥʫ ʟʘʤʦʚʣʝʥʴ 
çʚʽʜʽʙʨʘʪʠè ʫ ʢʦʥʢʫʨʝʥʪʽʚ. ʌʘʙʨʠʢʘ ʚʽʢʦʥ çɽʢʽʧʘʞè ʪʘʢ ʩʘʤʦ 

ʜʦʤʦʛʣʘʩʷ ʫʩʧʽʭʫ, ʟʘʢʨʽʧʠʚʰʠʩʴ ʥʘ ʨʠʥʢʫ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ, 

ʟʘʚʜʷʢʠ ʥʘʣʘʛʦʜʞʝʥʽʡ ʨʦʙʦʪʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʤ. ʍʤʝʣʴʥʠʮʴʢʠʡ 
ʽ ʘʛʨʝʩʠʚʥʦʾ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʚʜʘʣʦʩʷ ʟʘʣʫ-

ʯʠʪʠ ʜʦ ʨʦʙʦʪʠ ʯʘʩʪʠʥʫ ʜʠʣʝʨʽʚ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɿʘʭʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ. 
ʉʢʣʦʧʘʢʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʢʦʥ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʚʽʪʯʠʟ-

ʥʷʥʽ, ʪʘʢ ʬ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ. ɿ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʢʣʘ 

ʧʝʨʝʚʘʛʘ ʚʽʜʜʘʻʪʴʩʷ ʃʠʩʠʯʘʥʩʴʢʦʤʫ ʟʘʚʦʜʫ çʇʨʦʣʝʪʘʨʽʡè. ʋ ʪʦʡ 
ʞʝ ʯʘʩ, ʙʘʛʘʪʦ ʥʝʚʝʣʠʢʽ ʬʽʨʤʠ ʚʦʣʽʶʪʴ ʢʫʧʫʚʘʪʠ ʩʢʣʦʧʘʢʝʪʠ ʫ 

ʚʽʜʦʤʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʣʽʥʽʾ ʟ ʚʠʨʦʙ-
ʥʠʮʪʚʘ ʜʘʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʩʘʤʝ: ɻʣʘʩ ʊʨʴʦʰ (ɭʚʨʦʛʣʘʩ), ɿɸʊ 

ʃʦʨʝʢʩ, ʊʆɺ ɽʣʽʪ ɻʣʘʩʩ, ʆʆʆ Lesya-Plus, ʊʆɺ ʉʪʝʢʣʦ-ʊʨʝʡʜ, 

ʏʇ çɸɼɽʄè, ʊʆɺ ɻʣʘʩʩ ʊʝʭʥʦʣʦʜʞʽ, ʊʆɺ ɺʽʪʯʠʟʥʘ ɻʣʘʩʩ ʪʘ ʽʥʰʽ. 
ʂʦʤʧʘʥʽʾ, ʱʦ ʥʘʜʘʶʪʴ ʘʥʘʣʦʛʽʯʥʽ ʧʦʩʣʫʛʠ: ɺʽʢʦʥʥʽ ʩʠʩʪʝʤʠ, 

ɸʣʤʘ ʊʨʝʡʜ, ESP, ʉʘʥʨʘʡʩ ʛʣʘʩʩ, ɹʦʛʫʩʣʘʚʀʥʚʝʩʪ, ɸʛʨʦʩʪʨʦʡ-

ʧʝʨʝʨʘʙʦʪʢʘ, ʄʦʜʝʨʥ ɻʣʘʩʩ, ʆʨʠʦʥ-ɻʣʘʩʩ,ʊɼʇɸʈʀɻʃɸʉʉ, ʇʨʦʚʠ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɺʽʢʦʥʥʝ ʨʦʟʤʘʾʪʪʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://fasadinfo.ua/articles/market/124. 2. ʆʛʣʷʜ ʨʠʥʢʫ ʩʚʽʪʣʦʧʨʦʟʦʨʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ 2018 ʨʽʢ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://okna.ua/ua/library/ohlyad-rynku-vikon-2018. 3. ʆʮʽʥʶʚʘʥʥʷ ʨʠʥʢʫ ʚʠʨʦʙ-
ʥʠʢʽʚ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʥʠʭ ʧʨʦʬʽʣʽʚ ʫʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: file:///D:/Downloads/Vtneu_2016_2_16.pdf.  

ɻ. ʆ. ʇʫʰʢʘʨ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, pushkar-h@ukr.net; 
ɯ. ʉ. ɻʘʣʠʢ, ʢ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ; 
ɹ. ɼ. ʉʝʤʘʢ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʄɽɼʀʏʅʀʁ ʅɸʅʆʊɽʂʉʊʀʃʔ ʋʂʈɸɰʅʀ: ɸʉʆʈʊʀʄɽʅʊ, 
ɺʃɸʉʊʀɺʆʉʊɯ, ʉʌɽʈʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʗʢ ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [1ï7], ʥʘ ʜʝʷʢʠʭ 

ʪʝʢʩʪʠʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʧʦʯʘ-
ʣʦʩʷ ʚʠʨʦʙʥʠʮʪʚʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘʥʦʪʝʢʩʪʠʣʶ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘ-
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ʯʝʥʥʷ. ɺʠʚʯʘʶʯʠ ʜʝʷʢʽ ʪʦʚʘʨʦʟʥʘʚʯʽ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʚʽʪʯʠʟ-

ʥʷʥʦʛʦ ʨʠʥʢʫ ʤʝʜʠʯʥʦʛʦ ʥʘʥʦʪʝʢʩʪʠʣʶ, ʧʝʨʰ ʟʘ ʚʩʝ ʚʚʘʞʘʻʤʦ ʟʘ 

ʜʦʮʽʣʴʥʝ: 

- ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʜʘʥʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ; 

- ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʥʘʥʦʪʝʢʩʪʠʣʶ 

ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

- ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʷʢʦʩʪʽ ʥʘʟʚʘʥʠʭ ʧʨʝ-

ʧʘʨʘʪʽʚ ʽ ʾʭ ʮʽʥʦʶ (ʚʘʨʪʽʩʪʶ); 

- ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʯʥʦʩʪʽ ʥʘʥʦʪʝʢʩʪʠʣʶ ʤʝʜʠʯʥʦʛʦ ʧʨʠ-

ʟʥʘʯʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʢʩʪʠʣʴʥʠʤʠ ʤʝʜʚʠʨʦʙʘʤʠ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʽ ʧʠʪʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʪʨʠʤʘʥʽ ʪʽʣʴʢʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʥʠʭ ʪʦʚʘʨʦʟʥʘʚʯʠʭ, 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ, ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʜʠʯʥʦʛʦ ʥʘʥʦʪʝʢʩʪʠʣʶ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ.  

ʆʮʽʥʶʶʯʠ ʥʘʷʚʥʫ ʚ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʘʩʦʨʪʠʤʝʥʪʫ, ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʢʩʪʠʣʶ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʟʥʘʯʠʪʠ: 

- ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʧʦʢʠ ʥʝ ʦʧʠʩʘʥʘ ʚ ʽʩʥʫʶʯʠʭ ʧʽʜʨʫʯʥʠʢʘʭ ʽʟ 
ʪʝʢʩʪʠʣʴʥʦʛʦ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ; 

- ʚʦʥʘ ʚʽʜʩʫʪʥʷ ʧʦʢʠ ʽ ʚ ʜʽʶʯʠʭ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʘʭ, ʟʘ 

ʷʢʠʤʠ ʚʝʜʝʪʴʩʷ ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʪʦʚʘʨʦʟʥʘʚʯʦ-ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʧʨʦʬʽʣʶ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʩʬʝʨʠ ʪʦʨʛʽʚʣʽ; 

- ʦʙʤʝʞʝʥʠʡ ʧʝʨʝʣʽʢ ʧʠʪʘʥʴ, ʱʦʜʦ ʥʘʥʦʪʝʢʩʪʠʣʶ ʤʝʜʠʯ-

ʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʤʽʩʪʠʪʴʩʷ ʪʽʣʴʢʠ ʚ ʜʝʷʢʠʭ ʤʦʥʦʛʨʘʬʽʯʥʠʭ  

[2, 3] ʽ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ [1, 4, 7]. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʦʙʤʝʞʠʤʦʩʷ ʪʽʣʴʢʠ ʨʦʟʛʣʷʜʦʤ ʜʝʷʢʠʭ ʪʦʚʘ-

ʨʦʟʥʘʚʯʠʭ ʘʩʧʝʢʪʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ ʽ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʚʠʜʽʚ 

ʤʝʜʠʯʥʦʛʦ ʪʝʢʩʪʠʣʶ [2ï4]. ʇʨʠ ʮʴʦʤʫ, ʦʢʨʽʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʢʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʜʠʯʥʦʛʦ ʥʘʥʦʪʝʢʩ-

ʪʠʣʶ, ʟʥʘʯʥʘ ʫʚʘʛʘ ʙʫʜʝ ʧʨʠʜʽʣʝʥʘ ʢʦʤʝʨʮʽʡʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ 

ʥʦʚʠʟʥʠ ʮʴʦʛʦ ʪʦʚʘʨʫ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ. 
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ɺ ʪʘʙʣ. 1, ʜʣʷ ʧʨʠʢʣʘʜʫ, ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨ-

ʥʠʭ ʚʠʜʽʚ ʟʘʭʠʩʥʦʛʦ ʛʽʛʽʻʥʽʯʥʦʛʦ ʦʜʷʛʫ ʽʟ ʘʥʪʠʤʽʢʨʦʙʥʦʶ 

ʦʙʨʦʙʢʦʶ ʥʘʥʦʧʨʝʧʘʨʘʪʘʤʠ. 

ʊʘʙʣʠʮʷ 1 ï ɺʠʜʦʚʠʡ ʘʩʦʨʪʠʤʝʥʪ ʤʝʜʠʯʥʦʛʦ ʦʜʷʛʫ[3] 

ˉ 

ʟ/ʧ 
ʅʘʟʚʘ ʚʠʨʦʙʫ 

ɺʦʣʦʢʥʠʩʪʠʡ 

ʩʢʣʘʜ 

ʆʩʦʙʣʠʚʦʩʪʽ 

ʙʫʜʦʚʠ 

1 
ʉʦʨʦʯʢʠ ʽ ʰʪʘʥʠ ʜʣʷ 
ʭʽʨʫʨʛʽʚ 

ɹʘʚʦʚʥʘ 
ʊʢʘʥʽ ʪʘ ʥʝʪʢʘʥʽ 
ʧʦʣʦʪʥʘ 

2 
ʐʘʧʢʠ ʪʘ ʤʘʩʢʠ ʜʣʷ 
ʭʽʨʫʨʛʽʚ 

ɹʘʚʦʚʥʘ, 
ʧʦʣʽʝʬʽʨ 

ʊʨʠʢʦʪʘʞ 

3 ɹʽʣʠʟʥʘ ʜʣʷ ʭʚʦʨʠʭ ɹʘʚʦʚʥʘ ʊʢʘʥʠʥʘ 

4 ʐʢʘʨʧʝʪʢʠ ʜʣʷ ʭʽʨʫʨʛʽʚ ɹʘʚʦʚʥʘ ʊʨʠʢʦʪʘʞ 

5 
ʋʥʽʬʦʨʤʘ ʜʣʷ 

ʤʝʜʧʝʨʩʦʥʘʣʫ 
ʇʦʣʽʝʬʽʨ 

ʊʢʘʥʠʥʘ, 

ʪʨʠʢʦʪʘʞ 

6 ʇʨʦʩʪʠʨʘʜʣʘ, ʧʝʣʝʥʢʠ  ɹʘʚʦʚʥʘ ʊʢʘʥʠʥʘ 

ɸʚʪʦʨ ʨʦʙʦʪʠ [3] ʧʦʜʽʣʷʻ ʥʘʥʦʪʝʢʩʪʠʣʴ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ ʥʘ ʪʘʢʽ ʛʨʫʧʠ: ʛʽʛʽʻʥʽʯʥʠʡ ʪʝʢʩʪʠʣʴ, ʽʤʧʣʘʥʪʘʪʠ, ʧʦʢʨʠʪʪʷ 

ʜʣʷ ʨʘʥ ʽ ʧʝʨʝʚôʷʟʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʘʥʪʠʤʽʢʨʦʙʥʘ ʧʦʩʪʽʣʴʥʘ ʽ 

ʥʘʪʽʣʴʥʘ ʙʽʣʠʟʥʘ ʜʣʷ ʭʚʦʨʠʭ, ʟʘʭʠʩʥʠʡ ʦʜʷʛ ʜʣʷ ʤʝʜʧʝʨʩʦʥʘʣʫ ʪʘ 

ʽʥʰʽ. 

ʊʘʙʣʠʮʷ 2 ï ɯʤʧʣʘʥʪʘʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʪʝʢʩʪʠʣʶ 

ˉ 

ʟ/ʧ 
ʅʘʟʚʘ ʽʤʧʣʘʥʪʘʪʫ 

ɺʦʣʦʢʥʠʩʪʠʡ ʩʢʣʘʜ ʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ 

1 ʐʪʫʯʥʽ ʩʫʭʦʞʠʣʣʷ 
ʇʦʣʽʝʬʽʨʥʽ ʽ ʧʦʣʽʝʪʠʣʝʥʦʚʽ 
ʚʦʣʦʢʥʘ 

2 ʐʪʫʯʥʽ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʇʦʣʽʝʬʽʨʥʠʡ ʪʨʠʢʦʪʘʞ 

3 ʐʪʫʯʥʽ ʭʨʷʱʽ ʇʦʣʽʝʪʠʣʝʥʦʚʘ ʪʘʩʴʤʘ 

4 ɽʣʝʤʝʥʪʠ ʩʝʨʮʝʚʦʛʦ ʢʣʘʧʘʥʘ ʇʦʣʽʝʬʽʨʥʠʡ ʪʨʠʢʦʪʘʞ 

5 
ʐʪʫʯʥʽ ʩʫʜʠʥʠ ʨʽʟʥʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ 

ʂʦʣʘʛʝʥʦʚʽ ʽ ʩʠʣʽʢʦʥʦʚʽ 
ʚʦʣʦʢʥʘ 

ʗʢ ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ [2, 3] ʥʘʡʙʽʣʴʰ ʧʝʨʩ-

ʧʝʢʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʪʽ ʚʠʜʠ ʥʘʥʦʪʝʢʩʪʠʣʶ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ, ʷʢʠʤ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʜʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴ-

ʢʘ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ ʣʽʢʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʥʝʦʙʭʽʜ-
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ʥʘ ʙʘʢʪʝʨʠʮʠʜʥʽʩʪʴ, ʧʦʪʨʽʙʥʘ ʛʽʜʨʦʬʽʣʴʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʝ ʙʨʫʜʦ-

ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ, ʟʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʽʥʰʽ. ʇʨʠ ʮʴʦʤʫ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʪʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʘʥʪʠʤʽʢ-

ʨʦʙʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʥʘʥʦʪʝʢʩʪʠʣʶ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʽ ʽ 

ʩʪʘʙʽʣʴʥʽ ʝʬʝʢʪʠ ʙʽʦʩʪʽʡʢʦʩʪʽ ʪʘ ʛʽʛʽʻʥʽʯʥʦʩʪʽ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʚʠʨʦʙʽʚ. ʆʩʦʙʣʠʚʦ ʧʦʧʫʣʷʨʥʠʤʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʚʽʪʯʠʟʥʷʥʦʤʫ 

ʨʠʥʢʫ ʻ ʙʽʦʮʠʜʥʽ ʧʝʨʝʚôʷʟʫʚʘʣʴʥʽ ʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʦʪʨʠʤʘʥʽ ʟʘ 

ʩʫʯʘʩʥʠʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʤʠ [2, 3, 7]. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɻʘʣʠʢ ɯ. ʉ. ɺʠʢʦʨʠʩ-

ʪʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʜʠʯʥʦʛʦ ʪʝʢʩʪʠʣʶ / ɯ. ʉ. ɻʘʣʠʢ, 

ɹ. ɼ. ʉʝʤʘʢ // ɺʽʩʥʠʢ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 
ʜʠʟʘʡʥʫ. ï 2014. ï ̄  3 (77). ï C. 176ï186. 2. ɻʘʣʠʢ ɯ. ʉ. ʇʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ 
ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ ʪʝʢʩʪʠʣʶ : ʤʦʥʦʛʨʘʬʽʷ / ɯ. ʉ. ɻʘʣʠʢ, 
ɹ. ɼ. ʉʝʤʘʢ. ï ʃʴʚʽʚ : ɺʠʜ-ʚʦ ʃʴʚʽʚʩʴʢʦʾ ʢʦʤʝʨʮʽʡʥʦʾ ʘʢʘʜʝʤʽʾ, 2014. ï 488 ʩ. 

3. ʂʨʠʯʝʚʩʢʠʡ ɻ. ɽ. ʅʘʥʦ-, ʙʠʦ-, ʭʠʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ 
ʧʦʢʦʣʝʥʠʷ ʚʦʣʦʢʦʥ, ʪʝʢʩʪʠʣʷ ʠ ʦʜʝʞʜʳ / ɻ. ɽ ʂʨʠʯʝʚʩʢʠʡ. ï ʄʦʩʢʚʘ : ʀʟʜ-ʚʦ 
çʀʟʚʝʩʪʠʷè, 2011. ï 528 ʩ. 4. ɻʘʣʠʢ ɯ. ʉ. ʉʫʯʘʩʥʽ ʥʘʧʨʷʤʢʠ ʬʦʨʤʫʚʘʥʥʷ 
ʘʩʦʨʪʠʤʝʥʪʫ ʥʘʥʦʪʝʢʩʪʠʣʶ / ɯ. ʉ. ɻʘʣʠʢ, ɹ. ɼ. ʉʝʤʘʢ // ɺʽʩʥʠʢ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʊʝʭʥ. ʥʘʫʢʠ. ï 2015. ï  ̄3. ï ʉ. 73ï76. 5. ʇʫ-h
ʢʘʨ ɻ. ʆ. ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʥʘʥʦʥʘʫʢʠ ʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘʨʫʙʽʞ-
ʥʠʭ ʢʨʘʾʥʘʭ / ɻ. ʆ. ʇʫʰʢʘʨ, ɯ. ʉ. ɻʘʣʠʢ, ɹ. ɼ. ʉʝʤʘʢ // ʅʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʾ, 
ʽʥʥʦʚʘʮʽʾ: ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʡ ʘʩʧʝʢʪ / ʄʘʪʝʨʽʘʣʠ ɯɯ ʄʽʞʥʘʨ. 

ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ., 27ï28 ʚʝʨʝʩʥʷ 2019 ʨ. ï ʆʜʝʩʘ : ɻʆ çɯʥʩʪʠʪʫʪ ʽʥʥʦʚʘ-
ʮʽʡʥʦʾ ʦʩʚʽʪʠè, 2019. ï ʉ. 168ï170. 6. ʉʘʣʽʭʦʚʘ ʆ. ɹ. ɼʝʨʞʘʚʥʘ ʧʦʣʽʪʠʢʘ ʫ 
ʩʬʝʨʽ ʥʘʥʦʥʘʫʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʨʽʻʥʪʠʨʽʚ ɭʉ / 
ʆ. ɹ. ʉʘʣʽʭʦʚʘ // ɽʢʦʥʦʤʽʢʘ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ï 2014. ï  ̄3. ï ʉ. 121ï136. 

7. ʉʝʤʘʢ ɹ. ɹ. ʇʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʤʝʜʠʯʥʦʛʦ ʥʘʥʦʪʝʢʩʪʠʣʶ ʚ ʋʢʨʘʾʥʽ 
/ ɹ. ɹ. ʉʝʤʘʢ // ɽʢʦʥʦʤʽʢʘ ʪʘ ʜʝʨʞʘʚʘ. ï 2015. ï ˉ 3. ï ʉ. 15ï18. 

ʅ. ɺ. ʃʠʩʝʥʢʦ, ʢ. ʪ. ʥ., lysenko.natasha.v@gmail.com; 
ʄ. ɻ. ʄʘʨʪʦʩʝʥʢʦ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, martosenko@gmail.com 

ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʝʢʩʧʝʨʪʥʦ- 

ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄɺʉ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ  

ɸʉʇɽʂʊʀ ʂʃɸʉʀʌɯʂɸʎɯɰ ʉʋʏɸʉʅʆɻʆ  
ɸʉʆʈʊʀʄɽʅʊʋ ʉʊʆʃʆɺʆɰ ɹɯʃʀɿʅʀ 

ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦ-

ʙʽʚ, ʧʦʚôʷʟʘʥʝ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʞʠʪʪʷ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʤ 

ʧʨʦʛʨʝʩʦʤ, ʘ ʟʤʽʥʠ ʚ ʜʠʟʘʡʥʽ ʽʥʪʝʨôʻʨʥʦʛʦ ʪʝʢʩʪʠʣʶ ʟʨʦʙʠʣʠ 

ʪʝʢʩʪʠʣʴ ʦʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʽʥʪʝʨôʻʨʥʦʛʦ 

http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9623373
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ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʻʤʥʦʩʪʽ 

ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʨʠʥʢʽʚ ʽʥʪʝʨôʻʨʥʦʛʦ ʪʝʢʩʪʠʣʶ ʩʚʽʜʯʠʪʴ 

ʧʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʱʦʨʽʯʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʤʽʞʨʝʛʽʦʥʘʣʴ-

ʥʠʭ ʚʠʩʪʘʚʦʢ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽʥʪʝʨôʻʨʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʚʠʨʦʙʽʚ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʢʘʟ ʥʦʚʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʘʩʦʨʪʠ-

ʤʝʥʪʫ, ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʞ ʦʢʨʝʤʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʚ ʛʘʣʫʟʽ ʦʧʪʠʤʽʟʘʮʽʾ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʜʘʥʦʾ ʛʨʫʧʠ ʪʦʚʘʨʽʚ [1].  

ʈʠʥʦʢ ʽʥʪʝʨôʻʨʥʦʛʦ ʪʝʢʩʪʠʣʶ ʜʦʩʷʛ ʜʦʤʽʥʫʶʯʦʛʦ ʨʽʚʥʷ ʥʝ 

ʣʠʰʝ ʟʘʚʜʷʢʠ ʥʦʚʠʤ ʪʝʭʥʽʯʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʽ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʥʦʚʠʭ ʩʠʨʦʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʣʝ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʫʜʦʞʥʴʦʾ 

ʚʠʨʘʟʥʦʩʪʽ ʩʘʤʦʛʦ ʪʝʢʩʪʠʣʶ, ʢʦʞʝʥ ʙʨʝʥʜ ʤʘʻ ʷʢ ʩʚʦʾ ʦʩʦʙʣʠʚʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʠʥʮʠʧʠ (ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ), ʪʘʢ ʽ ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʽʜʭʦʜʠ ʧʦʙʫʜʦʚʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʣʶʥʢʘ, ʬʘʢʪʫʨʠ, ʭʘʨʘʢʪʝʨʫ 

ʪʝʢʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ [2]. ɯʥʪʝʨôʻʨʥʠʡ ʪʝʢʩʪʠʣʴ ʦʙôʻʜʥʫʻ ʨʽʟʥʦ-

ʤʘʥʽʪʥʽ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʩʧʦʩʦʙʦʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʜʦʚʦʶ, 

ʚʦʣʦʢʥʠʩʪʠʤ ʩʢʣʘʜʦʤ, ʦʙʨʦʙʣʝʥʥʷʤ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʨʫʧʠ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʚʠʜʦʚʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ, ʡʦʛʦ 

ʰʠʨʦʪʦʶ ʪʘ ʛʣʠʙʠʥʦʶ, ʨʽʚʥʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʽ ʥʦʚʠʟʥʠ [3].  

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʽʥʪʝʨôʻʨʥʦʤʫ ʪʝʢʩʪʠʣʽ ʥʘʣʝʞʠʪʴ ʩʪʦʣʦʚʽʡ 

ʙʽʣʠʟʥʽ. ɸʩʦʨʪʠʤʝʥʪ ʩʪʦʣʦʚʦʾ ʙʽʣʠʟʥʠ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʪʘ ʱʦʨʽʯʥʦ 

ʦʥʦʚʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʦʣʦ-

ʢʦʥ, ʥʠʪʦʢ ʽ ʧʨʷʞʽ ʥʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʥʦʚʠʭ ʚʠʜʽʚ ʦʧʦʨʷʜʞʝʥʥʷ 

ʪʝʢʩʪʠʣʴʥʠʭ ʧʦʣʦʪʝʥ, ʧʦʢʨʘʱʝʥʥʶ ʾʭ ʭʫʜʦʞʥʴʦ-ʢʦʣʦʨʠʩʪʠʯʥʦʛʦ 

ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʪʝʢʩʪʠʣʴʥʝ ʚʠʨʦʙ-

ʥʠʮʪʚʦ. 

ʈʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʩʪʦʣʦʚʦʾ ʙʽʣʠʟʥʠ ʟʫʤʦʚʣʝʥʦ, ʚ ʧʝʨ-

ʰʫ ʯʝʨʛʫ ʙʘʞʘʥʥʷʤ ʩʧʦʞʠʚʘʯʽʚ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʦʥʦʚʣʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʧʨʦʩʪʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝ-

ʨʽʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʷʢʠʤʠ ʚʦʥʠ ʙʫʜʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʦʚʛʠʡ 

ʯʘʩ ʽ ʷʢʽ ʧʦʚʠʥʥʽ ʜʦʩʪʘʚʣʷʪʠ ʝʩʪʝʪʠʯʥʝ ʟʘʜʦʚʦʣʝʥʥʷ. ʊʘʢ, ʩʪʦʣʦ-

ʚʘ ʙʽʣʠʟʥʘ ʟ ʦʟʥʘʢʘʤʠ ʢʫʣʴʪʫʨʥʠʭ ʘʙʦ ʧʘʤôʷʪʥʠʭ ʧʦʜʽʡ ʚ 

ʦʬʦʨʤʣʝʥʥʽ ʧʨʠʤʽʱʝʥʥʷ ʟʘʚʞʜʠ ʤʦʞʝ ʧʝʨʝʪʚʦʨʠʪʠ ʙʫʜʴ-ʷʢʠʡ, 

ʥʘʚʽʪʴ ʩʘʤʠʡ ʟʚʠʯʘʡʥʠʡ ʩʪʽʣ, ʫ ʜʠʟʘʡʥʝʨʩʴʢʝ ʨʽʰʝʥʥʷ, ʷʢʝ 

ʟʘʧʘʤôʷʪʘʻʪʴʩʷ ʥʘʜʦʚʛʦ.  
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ʅʘ ʩʪʦʣʦʚʫ ʙʽʣʠʟʥʫ ʧʦʢʣʘʜʝʥʦ ʚʽʜʨʘʟʫ ʢʽʣʴʢʘ ʬʫʥʢʮʽʡ. ʇʦʨʷʜ 

ʟ ʪʠʤ, ʱʦ ʚʦʥʘ ʚʠʢʦʥʫʻ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ï ʩʪʚʦʨʶʻ ʟʨʫʯ-

ʥʽʩʪʴ ʽ ʧʦʣʝʛʰʫʻ ʛʦʩʧʦʜʘʨʢʘʤ ʧʨʦʮʝʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ, ʚʦʥʘ 

ʪʘʢʦʞ ʱʝ ʽ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʜʦʜʘʪʢʦʚʦʛʦ, ʘ ʯʘʩʦʤ ʽ ʛʦʣʦʚʥʦʛʦ ʝʣʝ-

ʤʝʥʪʘ ʚ ʽʥʪʝʨôʻʨʽ. ʇʨʠʢʨʘʰʘʶʯʠ ʧʨʠʤʽʱʝʥʥʷ, ʩʪʦʣʦʚʘ ʙʽʣʠʟʥʘ 

ʜʝʤʦʥʩʪʨʫʻ ʛʦʩʪʷʤ ʙʫʜʠʥʢʫ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʛʘʨʥʠʡ ʩʤʘʢ ʙʝʨʝʛʠʥʽ 

ʜʦʤʘʰʥʴʦʛʦ ʚʦʛʥʠʱʘ ʽ ʛʦʩʧʦʜʠʥʽ ʮʴʦʛʦ ʙʫʜʠʥʢʫ. 

ɻʦʣʦʚʥʠʡ ʢʨʠʪʝʨʽʻʤ ʚʠʙʦʨʫ ʩʪʦʣʦʚʦʾ ʙʽʣʠʟʥʠ ʻ ʚʦʣʦʢʥʠʩʪʠʡ 

ʩʢʣʘʜ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʜ ʥʴʦʛʦ ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʚʠʨʦʙʫ, ʚʢʣʶ-

ʯʘʶʯʠ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʯʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʪʨʠʤʘʥʥʷ ʥʘʡ-

ʚʘʞʣʠʚʽʰʠʭ ʚʠʤʦʛ ʜʦ ʜʘʥʦʾ ʛʨʫʧʠ ʪʦʚʘʨʽʚ. ʊʘʢ, ʜʣʷ ʩʪʦʣʦʚʦʾ 

ʙʽʣʠʟʥʠ ʥʘʡʛʦʣʦʚʥʽʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ: ʝʢʦʣʦʛʽʯʥʘ ʙʝʟ-

ʧʝʯʥʽʩʪʴ (ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʘʣʝʨʛʝʥʽʚ); 

ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ, ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ, ʚʦʣʦʛʦʚʽʜʜʘʯʘ; ʩʪʽʡʢʽʩʪʴ 

ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʨʘʥʥʷ, ʯʠʱʝʥʥʷ; ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʪʘ ʬʦʨʤʦ-

ʩʪʽʡʢʽʩʪʴ. 

ʉʫʯʘʩʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʪʦʣʦʚʦʾ ʙʽʣʠʟʥʠ, ʷʢʫ ʚʠʧʫʩʢʘʶʪʴ 

ʪʝʢʩʪʠʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʋʢʨʘʾʥʠ ʪʘ ʽʤʧʦʨʪʫʶʪʴ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʶ, 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʪʘ ʩʢʣʘʜʥʠʡ. ɺʠʜʦʚʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʪʦʣʦʚʦʾ ʙʽʣʠʟ-

ʥʠ ʚʢʣʶʯʘʻ: ʩʢʘʪʝʨʪʠʥʠ, ʩʝʨʚʝʪʢʠ, ʤʫʣʝʪʦʥʠ (ʥʠʞʥʷ ʩʢʘʪʝʨʪʠʥʘ, 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʩʪʽʣʴʥʠʮʽ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ); 

ʥʘʧʝʨʦʥʠ (ʚʝʨʭʥʷ ʩʢʘʪʝʨʪʠʥʘ, ʷʢʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ 

ʧʨʠʢʨʘʩʘ), ʧʣʝʡʩʤʘʪʠ (ʧʽʜʪʘʨʽʣʴʥʠʢʠ), ʬʫʨʰʝʪʥʽ ʩʧʽʜʥʠʮʽ, 

ʢʠʣʠʤʢʠ ʥʘ ʩʪʽʣ, ʘʢʩʝʩʫʘʨʠ ʜʣʷ ʩʝʨʚʽʨʫʚʘʥʥʷ ʩʪʦʣʫ, ʨʫʰʥʠʢʠ 

ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʦʜʫʰʢʠ ʽ ʤôʷʢʽ ʯʦʭʣʠ ʜʣʷ ʩʪʽʣʴʮʽʚ, 

ʭʣʽʙʥʠʮʽ, ʩʫʭʘʨʥʠʮʽ, ʢʦʨʟʠʥʢʠ, ʧʨʠʭʚʘʪʢʠ ʪʘ ʨʫʢʘʚʠʯʢʠ ʢʫʭʦʥʥʽ, 

ʬʘʨʪʫʭʠ, ʪʝʢʩʪʠʣʴʥʽ ʤʽʰʝʯʢʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢ-

ʪʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʦʣʦʚʽ ʥʘʙʦʨʠ. ʉʪʦʣʦʚʘ ʙʽʣʠʟʥʘ ʚʠʛʦʪʦʚʣʷ-

ʻʪʴʩʷ ʽʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʘʻ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʦʙʨʦʙʢʫ ʇʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ ʮʽʻʾ ʛʨʫʧʠ 

ʪʦʚʘʨʽʚ ʚʠʤʘʛʘʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽ-

ʢʘʮʽʾ, ʷʢʘ ʙ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʜʦʚʦʣʴʥʷʣʘ ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʨʦʟʢʠʜʘʥʦʾ ʧʦ ʨʽʟʥʠʭ ʜʞʝʨʝ-

ʣʘʭ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʤʠ ʚʠʜʽʣʝʥʽ ʥʘʩʪʫʧʥʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ, 
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ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʫʯʘʩʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʪʦʣʦʚʦʾ ʙʽʣʠʟʥʠ, ʘ 

ʩʘʤʝ: 

- ʭʘʨʘʢʪʝʨ ʭʫʜʦʞʥʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʩʧʦʩʦʙʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ 
ï ʧʨʦʤʠʩʣʦʚʠʡ, ʘʚʪʦʨʩʴʢʠʡ ʪʘ ʚʠʨʦʙʠ ʥʘʨʦʜʥʠʭ ʧʨʦʤʠʩʣʽʚ; 

- ʩʧʦʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ ï ʪʢʘʥʽ, ʪʨʠʢʦʪʘʞʥʽ, ʥʝʪʢʘʥʽ, ʧʣʽʚʢʦʚʽ, 

ʧʘʧʝʨʦʚʽ, ʪʦʱʦ;  

- ʚʦʣʦʢʥʠʩʪʠʡ ʩʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʦʾ ʩʠʨʦʚʠʥʠ ï ʙʘʚʦʚʥʷʥʽ, 

ʣʴʥʷʥʽ, ʢʦʥʦʧʣʷʥʽ, ʙʘʤʙʫʢʦʚʽ, ʢʦʢʦʩʦʚʽ, ʰʦʚʢʦʚʽ, ʚʦʚʥʷʥʽ, ʚ 

ʢʦʤʙʽʥʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʷʞʽ ʽ ʥʠʪʦʢ; 

- ʚʠʜ ʧʝʨʝʧʣʝʪʝʥʥʷ ï ʧʦʣʦʪʥʷʥʦʛʦ, ʩʘʨʞʝʚʦʛʦ, ʜʨʽʙʥʦʚʽʟʝ-

ʨʫʥʢʦʚʽ, ʞʘʢʢʘʨʜʦʚʽ, ʢʦʤʙʽʥʦʚʘʥʽ ʪʘ ʽʥʰʠʤʠ; 

- ʩʧʦʩʽʙ ʦʙʨʦʙʣʝʥʥʷ ï ʩʫʨʦʚʽ, ʚʠʙʽʣʝʥʽ, ʚʠʙʠʚʥʽ, ʛʣʘʜʢʦʬʘʨ-

ʙʦʚʘʥʽ, ʩʪʨʦʢʘʪʦʪʢʘʥʽ (ʩʪʨʦʢʘʪʦʚôʷʟʘʥʽ), ʧʽʩʪʨʷʚʦʪʢʘʥʽ, ʤʝʣʘʥʞʝ-

ʚʽ, ʟ ʥʘʙʠʚʥʠʤ ʤʘʣʶʥʢʦʤ, ʟ ʚʠʰʠʚʢʦʶ, ʪʦʱʦ; 

- ʚʠʜ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ï ʙʨʫʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʠʤ, 

ʚʦʛʥʝʟʘʭʠʩʥʠʤ, ʥʝʟʤʠʥʘʣʴʥʠʤ, ʘʥʪʠʤʽʢʨʦʙʥʠʤ ʪʘ ʽʥʰʠʤ ʦʙʨʦʙ-

ʣʝʥʥʷʤ; 

- ʬʘʢʪʫʨʘ ï ʟ ʯʽʪʢʠʤ ʪʢʘʮʴʢʠʤ ʤʘʣʶʥʢʦʤ ʧʝʨʝʧʣʝʪʝʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʽ, ʟ ʨʽʚʥʦʶ ʤʘʪʦʚʦʶ ʧʦʚʝʨʭʥʝʶ, ʟ ʨʽʚʥʦʶ ʙʣʠʩʢʫʯʦʶ 

ʧʦʚʝʨʭʥʝʶ, ʟ ʨʝʣʴʻʬʥʦ-ʚʽʟʝʨʫʥʯʘʩʪʦʶ ʧʦʚʝʨʭʥʝʶ; 

- ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ (ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ) ʪʘ 

ʦʜʥʦʨʘʟʦʚʦʛʦ; 

- ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʧʦʚʩʷʢʜʝʥʥʘ, ʩʚʷʪʢʦʚʘ/ʫʨʦʯʠʩʪʘ; 

- ʢʦʣʽʨʥʘ ʛʘʤʤʘ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʘʣʶʥʢʽʚ; 

- ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ ï ʢʨʫʛʣʽ, ʦʚʘʣʴʥʽ, 

ʧʨʷʤʦʢʫʪʥʽ, ʢʚʘʜʨʘʪʥʽ, ʬʘʥʪʘʟʽʡʥʦʾ, ʪʦʱʦ; 

- ʪʝʤʘʪʠʢʘ ï ʥʦʚʦʨʽʯʥʘ/ʨʽʟʜʚʷʥʘ, ʚʝʩʽʣʴʥʘ, ʜʠʪʷʯʘ, ʢʦʨʧʦ-

ʨʘʪʠʚʥʘ ʪʦʱʦ; 

- ʨʦʟʤʽʨʠ; 

- ʮʽʥʘ, ʙʨʝʥʜ (ʚʠʨʦʙʥʠʢ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥʽ 

ʦʟʥʘʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʩʪʦʣʦʚʦʾ ʙʽʣʠʟʥʠ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʇʫʰʢʘʨ ɻ. ʆ., ʉʝ-

ʤʘʢ ɹ. ɼ. ʂʦʦʧʝʨʘʪʠʚʥʠʡ ʨʠʥʦʢ ʽʥʪʝʨôʻʨʥʦʛʦ ʪʝʢʩʪʠʣʶ: ʧʨʦʙʣʝʤʠ ʽ ʚʠʨʽ-
ʰʝʥʥʷ. ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʾ ʢʦʤʝʨʮʽʡʥʦʾ ʘʢʘʜʝʤʽʾ. ʉʝʨʽʷ ʝʢʦʥʦʤʽʯʥʘ. 2013. 
ɺʠʧ. 40. ʉ. 152ï160 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://nbuv. 
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gov.ua/UJRN/Vlca_ekon_2013_40_20 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 06.03.2020). 2. ʄʘʨ-

ʢʦʚʘ ʀ. ɺ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʥʜʝʥʮʠʠ ʚ ʜʠʟʘʡʥʝ ʪʢʘʥʝʡ ʜʣʷ 
ʠʥʪʝʨʴʝʨʘ. Science and Education a New Dimension. Humanities and Social 
Sciences, III (7), Issue: 42, 2015 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://seanewdim.com/uploads/3/4/5/1/34511564/markova_i.v._innovative_technol

ogies_and_trends_in_the_design_of_fabrics_for_the_interior.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 
06.03.2020). 3. ʇʫʰʢʘʨ ɻ. ʆ., ʉʝʤʘʢ ɹ. ɼ. ɯʥʪʝʨôʻʨʥʠʡ ʝʢʦʪʝʢʩʪʠʣʴ: ʧʨʦʙʣʝʤʠ ʽ 
ʚʠʨʽʰʝʥʥʷ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʇʦʣʪʘʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽ. 
ʉʝʨʽʷ: ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. 2011. ˉ 1. ʉ. 30ï39 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://nbuv.gov.ua/UJRN/nvpuettn_2011_1_8 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 
06.03.2020). 

ʄ. ɻ. ʄʘʨʪʦʩʝʥʢʦ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, martosenko@gmail.com; 
ʃ. ɺ. ɹʝʨʣʽʥʦʚʘ, Uecfxtyrj@ukr.net 

ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʝʢʩʧʝʨʪʥʦ- 
ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄɺʉ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʋʏɸʉʅʀʁ ɸʉʆʈʊʀʄɽʅʊ ʂʆʉʄɽʊʀʏʅʀʍ  
ɿɸʉʆɹɯɺ ɼʃʗ ʄɸʅɯʂʖʈʋ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʨʠʥʦʢ beauty-ʽʥʜʫʩʪʨʽʾ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘ-

ʻʪʴʩʷ. ʊʝʨʤʽʥ beauty-ʽʥʜʫʩʪʨʽʷ ʚʞʠʚʘʶʪʴ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʧʨʘʢʪʠ-

ʮʽ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʪʚʦʨʝʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʦʚʥʽʰʥʦʩʪʽ 

ʣʶʜʠʥʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ [1].  

ʅʘ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ beauty- ʥ̔ʜʫʩʪʨʽʾ ʚʧʣʠʥʫʣʦ  ʧʦʛʣʠʙ-

ʣʝʥʥʷ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʩʘʣʦʥʽʚ ʫ ʥʘʧʨʷʤʢʫ ʥʘʜʘʥʥʷ ʫʥʽʢʘʣʴʥʠʭ 

ʧʦʩʣʫʛ, ʪʘʢ ʽ ʟʘʚʜʷʢʠ ʟʨʦʩʪʘʥʥʶ ʧʦʧʠʪʫ ʟ ʙʦʢʫ ʢʣʽʻʥʪʽʚ ʥʘ ʷʢʽʩʥʽ 

ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʩʝʨʚʽʩʠ ʚ ʽʥʜʫʩʪʨʽʾ ʢʨʘʩʠ [2]. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʠʡ 

ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ beauty-ʽʥʜʫʩʪʨʽʾ ʯʘʩʪʢʦʚʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʘʢʪʠʚ-

ʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʢʫʣʴʪʫʨʦʶ çʩʝʣʬʽè, ʨʦʟ-

ʰʠʨʝʥʥʷʤ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ ʢʦʞʥʦʛʦ ʟʘʣʠʰʘ-

ʪʠʩʷ ʚ ʮʝʥʪʨʽ ʫʚʘʛʠ. ʊʘʢʦʞ, ʚʝʣʠʢʠʡ ʚʢʣʘʜ ʚʥʦʩʷʪʴ ʜʦʩʣʽʜʥʽ 

ʽʥʩʪʠʪʫʪʠ ʪʘ ʢʣʽʥʽʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʚ ʷʢʠʭ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ 

ʪʝʩʪʫʶʪʴʩʷ ʪʠʩʷʯʽ ʥʦʚʽʪʥʽʭ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ 

ʰʢʽʨʦʶ ʦʙʣʠʯʯʷ ʽ ʪʽʣʘ, ʚʦʣʦʩʩʷʤ, ʥʽʛʪʷʤʠ.  

Beauty-ʽʥʜʫʩʪʨʽʷ ʧʨʦʧʦʥʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ, 

ʩʝʨʝʜ ʷʢʠʭ ʚʝʣʠʢʠʡ ʧʦʧʠʪ ʤʘʶʪʴ ʧʦʩʣʫʛʠ ʧʦ ʜʦʛʣʷʜʫ ʟʘ ʥʽʛʪʷʤʠ 

(ʤʘʥʽʢʶʨ, ʥʘʨʦʱʫʚʘʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʥʽʛʪʽʚ, ʧʦʢʨʠʪʪʷ ʛʝʣʴ-



104 É É x|n{É 

ʣʘʢʦʤ, ʜʠʟʘʡʥ ʥʽʛʪʽʚ ʪʘ ʽʥʰʝ). ɿʨʦʩʪʘʥʥʶ ʧʦʧʫʣʷʨʥʦʩʪʽ ʤʘʥʽʢʶ-

ʨʫ ʩʧʨʠʷʻ ʽ ʪʝ, ʱʦ ʥʽʛʪʴʦʚʠʡ ʙʽʟʥʝʩ ʥʘʙʠʨʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨ-

ʥʦʩʪʽ, ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʨʽʟʥʽ ʥʽʛʪʴʦʚʽ ʩʘʣʦʥʠ, ʩʪʫʜʽʾ, ʥʝʡʣ-ʙʘʨʠ, ʘ 

ʪʘʢʦʞ ʟôʷʚʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʘʡʩʪʨʽʚ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ 

ʩʚʦʾ ʧʦʩʣʫʛʠ ʚʜʦʤʘ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʤʘʥʽʢʶʨ ʷʚʣʷʻ ʩʦʙʦʶ ʥʝ 

ʣʠʰʝ ʢʣʘʩʠʯʥʠʡ ʛʽʛʽʻʥʽʯʥʠʡ ʪʘ ʝʩʪʝʪʠʯʥʠʡ ʜʦʛʣʷʜ ʟʘ ʥʘʪʫʨʘʣʴ-

ʥʠʤʠ ʥʽʛʪʷʤʠ, ʘʣʝ ʡ ʜʦʛʣʷʜ ʰʢʽʨʠ ʪʘ ʥʽʛʪʽʚ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ ʝʧʽʜʝʨʤʽʩʫ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʜʦʛʣʷʥʫʪʦʛʦ ʽ ʧʨʠʚʘʙ-

ʣʠʚʦʛʦ ʚʠʜʫ. ʉʴʦʛʦʜʥʽ ʧʝʨʝʣʽʢ ʧʦʩʣʫʛ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʤʘʡʩʪʨʠ 

ʥʽʛʪʴʦʚʦʛʦ ʩʝʨʚʽʩʫ ʪʘʢʦʞ ʚʢʣʶʯʘʻ: ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʭʫʜʦʞʥʻ 

ʦʬʦʨʤʣʝʥʥʷ ʥʽʛʪʽʚ, ʢʦʨʝʢʮʽʷ ʫʢʨʽʧʣʝʥʠʭ / ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʥʽʛʪʽʚ, 

ʦʤʦʣʦʜʞʫʶʯʽ ʧʨʦʮʝʜʫʨʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʘʩʢʠ ʜʣʷ ʨʫʢ ʪʘ ʩʪʦʧ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦʛʦ ʚʪʨʘʯʝʥʦʾ ʥʽʛʪʴʦʚʦʾ 

ʧʣʘʩʪʠʥʠ. 

ʉʪʨʫʢʪʫʨʘ ʘʩʦʨʪʠʤʝʥʪʫ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʤʘʥʽʢʶʨʫ, 

ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʴʦ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʩʧʝʮʠʬʽʢʦʶ ʧʦʪʨʝʙ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʾʭ ʚʠʤʦʛʘʤʠ ʜʦ ʪʘʢʠʭ ʟʘʩʦʙʽʚ. ʋ ʩʚʽʪʣʽ ʩʫʯʘʩʥʠʭ 

ʪʝʥʜʝʥʮʽʡ ʥʽʛʪʴʦʚʦʛʦ ʩʝʨʚʽʩʫ ʘʩʦʨʪʠʤʝʥʪ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʤʘʥʽʢʶʨʫ ʧʦʜʽʣʝʥʠʡ ʥʘ ʜʚʘ ʥʘʧʨʷʤʠ: ʧʨʦʬʝʩʽʡʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʤʘʥʽʢʶʨʫ ʪʘ ʟʘʩʦʙʠ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʜʦʛʣʷʜʫ. ʂʦʩʤʝʪʠʯʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʜʣʷ ʤʘʥʽʢʶʨʫ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʻ ʣʘʢʠ ʜʣʷ ʥʽʛʪʽʚ ʪʘ 

ʨʽʜʠʥʠ ʜʣʷ ʾʭ ʟʥʷʪʪʷ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʥʽʛʪʽʚ. ɸ ʦʪ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʤʘʥʽ-

ʢʶʨʫ ʥʘʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʽʰʠʡ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʟʘʩʦʙʽʚ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʥʽʛʪʽʚ.  
ʇʝʨʰʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʥʽʛʪʽʚ 

ʙʫʚ ʘʢʨʠʣ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʚ ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ, ʽʟ-ʟʘ ʷʢʦʛʦ 
ʰʪʫʯʥʽ ʥʽʛʪʽ ʙʫʣʠ ʜʦʩʠʪʴ ʪʦʚʩʪʠʤʠ, ʣʘʤʢʠʤʠ, ʪʘ ʥʝ ʥʘʙʫʚʘʣʠ 
ʚʽʜʧʦʚʽʜʥʦʾ ʬʦʨʤʠ. ʂʨʽʤ ʪʦʛʦ, ʟ ʯʘʩʦʤ ʥʘʫʢʦʚʮʽ ʜʦʚʝʣʠ, ʱʦ 
ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ ʻ ʜʦʩʠʪʴ ʪʦʢʩʠʯʥʠʤ ʽ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ 
ʟʜʦʨʦʚôʷ ʽ ʢʣʽʻʥʪʘ ʽ ʤʘʡʩʪʨʘ. ʊʦʤʫ ʫ 1974 ʨʦʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ 
ʥʽʛʪʽʚ ʟʘʙʦʨʦʥʠʣʠ, ʘ ʟʘʤʽʩʪʴ ʥʴʦʛʦ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʤʝʥʰ ʪʦʢʩʠʯʥʠʡ ʝʪʠʣʤʝʪʘʢʨʠʣʘʪ [3]. ʉʴʦʛʦʜʥʽ, ʘʢʨʠʣ ï ʮʝ ʜʚʦ-
ʢʦʤʧʦʥʝʥʪʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ 
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ʧʦʣʽʤʝʨʥʦʾ ʧʫʜʨʠ ʪʘ ʤʦʥʦʤʝʨʘ ï ʨʦʟʯʠʥʶʶʯʦʾ ʨʽʜʠʥʠ, ʷʢʽ, 

ʟôʻʜʥʫʶʯʠʩʴ, ʫʪʚʦʨʶʶʪʴ ʛʝʣʝʧʦʜʽʙʥʫ ʧʣʘʩʪʠʯʥʫ ʤʘʩʫ, ʧʨʠʟʥʘʯʝ-
ʥʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʥʽʛʪʷ. ʅʘʡʰʠʨʰʠʡ ʘʩʦʨʪʠʤʝʥʪ 
ʘʢʨʠʣʦʚʠʭ ʧʫʜʨ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʥʽʛʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ 
ʚʠʨʦʙʥʠʢʽʚ Kodi, ʉND, Naomi, EzFlow, My Nail. 
ʐʠʨʦʢʠʡ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʥʽʛʪʽʚ ʪʘʢʦʞ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʽ ʫ ʥʦʚʠʭ ʛʝʣʝʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ɺ ʦʩʥʦʚʫ ʛʝʣʷ 
ʚʭʦʜʠʪʴ ʤʦʥʦʤʝʨ, ʧʣʶʩ ʘʢʨʠʣ, ʜʦʚʝʜʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʭʽʤʽʯʥʦʾ 
ʨʝʘʢʮʽʾ ʜʦ ʞʝʣʝʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ. ʇʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ ʤʦʥʦʤʝʨʫ 
ʚʠʟʥʘʯʘʻ ʛʫʩʪʠʥʫ ʛʝʣʶ, ʛʣʷʥʮʝʚʠʡ ʙʣʠʩʢ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʩʘʤʦʚʠ-
ʨʽʚʥʶʚʘʥʥʷ, ʘ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʛʝʣʽ ʦʣʽʛʦʤʝʨʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʤʽʮ-
ʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʴ [3]. ɼʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʤʘʡʩʪʝʨ 
ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʝʣʽ ï ʢʣʘʩʠʯʥʽ, ʜʣʷ ʬʨʝʥʯ-
ʥʘʨʦʱʫʚʘʥʥʷ, ʙʽʦ, ʢʦʣʴʦʨʦʚʽ ʪʘ 3D-ʛʝʣʽ. ʐʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ 
ʛʝʣʽʚ ʧʨʦʧʦʥʫʶʪʴ ʚʽʜʦʤʽ ʢʦʤʧʘʥʽʾ ï Kodi, ʉND, Naomi, F.O.X, 
EzFlow, My Nail, Canni. ʅʦʚʠʥʢʘʤʠ ʫ ʧʨʘʢʪʠʮʽ ʟʤʽʮʥʝʥʥʷ ʪʘ 
ʥʘʨʦʱʫʚʘʥʥʷ ʥʽʛʪʽʚ ʻ ʧʦʣʽʛʝʣʴ (ʘʢʨʠʛʝʣʴ) ʪʘ ʙʽʦ-ʛʝʣʴ.  
ʆʢʨʝʤʝ ʤʽʩʮʝ ʚ ʛʨʫʧʽ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʤʘʥʽʢʶʨʫ 

ʟʘʡʤʘʶʪʴ ʟʥʝʞʠʨʶʶʯʽ ʪʘ ʜʝʛʽʜʨʘʪʫʶʯʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʞʠʨʦʚʦʾ ʧʣʽʚʢʠ ʽʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʥʽʛʪʷ, 
ʘ ʪʘʢʦʞ ʜʣʷ ʟʥʷʪʪʷ ʡʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʚʠʧʦʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʟʙʽʣʴʰʫʻ ʩʠʣʫ ʟʯʝʧʣʝʥʥʷ ʰʪʫʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʽʟ 
ʥʘʪʫʨʘʣʴʥʠʤ ʥʽʛʪʝʤ.  
ɻʝʣʽ ʪʘ ʢʨʝʤʠ ʜʣʷ ʟʥʽʤʘʥʥʷ ʢʫʪʠʢʫʣʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʤôʷʢ-

ʰʝʥʥʷ ʢʫʪʠʢʫʣʠ ʪʘ ʯʘʩʪʢʦʚʦʛʦ ʾʾ ʚʠʜʘʣʝʥʥʷ ʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʥʽʛʪʷ. 
ʑʝ ʦʜʥʽʻʶ ʚʝʣʠʢʦʶ ʛʨʫʧʦʶ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʤʘʥʽ-

ʢ ʨʁʫ ʻ ʛʝʣʴ-ʣʘʢʠ. ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʝʣʴ-ʣʘʢʫ ʻ ʬʦʪʦ-
ʽʥʽʮʽʘʪʦʨ (ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʩʠʭʘʥʥʷ ʣʘʢʫ ʧʽʜ ʚʧʣʠʚʦʤ LED ʘʙʦ 
ʋʌ ʣʘʤʧʠ); ʧʣʽʚʢʦʫʪʚʦʨʶʚʘʯ (ʟʘʙʝʟʧʝʯʫʻ ʤʽʮʥʽʩʪʴ ʽ ʟʘʭʠʩʪ 
ʧʦʢʨʠʪʪʷ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ); ʨʦʟʯʠʥʥʠʢ (ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʥ-
ʩʠʩʪʝʥʮʽʶ ʽ ʩʪʽʡʢʽʩʪʴ ʪʝʢʩʪʫʨʠ); ʥʘʧʦʚʥʶʚʘʯʽ ʪʘ ʜʦʙʘʚʢʠ (ʩʧʨʷ-
ʤʦʚʘʥʽ ʥʘ ʟʤʽʮʥʝʥʥʷ ʥʽʛʪʴʦʚʦʾ ʧʣʘʩʪʠʥʠ); ʧʽʛʤʝʥʪʠ (ʙʘʨʚʥʠʢʠ, 
ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʩʢʨʘʚʽʩʪʴ ʽ ʱʽʣʴʥʽʩʪʴ ʧʦʢʨʠʪʪʷ).  
ʆʢʨʝʤʦʶ ʛʨʫʧʦʶ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʤʘʥʽʢʶʨʫ ʻ ʟʘʩʦʙʠ 

ʜʣʷ ʥʽʛʪʴʦʚʦʛʦ ʜʠʟʘʡʥʫ. ʄʘʪʝʨʽʘʣʘʤʠ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʨʙʠ (ʥʘʡ-
ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʢʨʠʣʦʚʽ ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ), 
ʣʘʢʠ, ʧʨʠʢʨʘʩʠ ʜʣʷ ʧʽʨʩʠʥʛʫ, ʛʣʽʪʪʝʨʠ ʪʘ ʙʣʠʩʢʽʪʢʠ, ʩʪʨʘʟʠ, ʧʝʨʝ-
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ʚʽʜʥʽ ʢʘʨʪʠʥʢʠ, ʦʙôʻʤʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʩʪʨʽʯʢʠ, ʤʝʨʝʞʠʚʦ, ʥʠʪʢʠ, 

ʧʽʨôʷ), ʧʦʢʨʠʪʪʷ ʤʘʥʽʢʶʨʥʦʶ ʬʦʣʴʛʦʶ, ʬʦʪʦʜʨʫʢ ʥʘ ʥʽʛʪʷʭ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 
ʤʘʥʽʢʶʨʫ: 

- ʧʣʽʚʢʦʫʪʚʦʨʶʚʘʣʴʥʽ ʨʽʜʠʥʠ ʽ ʟʘʩʦʙʠ (ʣʘʢʠ ʜʣʷ ʥʽʛʪʽʚ, 
ʬʘʨʙʠ ʜʣʷ ʜʝʢʦʨʫʚʘʥʥʷ ʥʽʛʪʽʚ, ʙʘʟʠ, ʦʩʥʦʚʠ, ʙʣʠʩʢʠ ʪʘ ʽʥʰʝ); 

- ʨʽʜʠʥʠ ʽ ʟʘʩʦʙʠ ʜʣʷ ʟʥʷʪʪʷ ʧʣʽʚʢʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʨʽʜʠʥ; 

- ʟʘʩʦʙʠ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʥʽʛʪʽʚ (ʛʝʣʽ, ʘʢʨʠʣʦʚʽ ʧʫʜʨʠ, 

ʧʦʨʦʰʢʠ, ʪʦʱʦ), ʨʦʟʯʠʥʥʠʢʠ ʜʣʷ ʘʢʨʠʣʦʚʠʭ ʧʫʜʨ; 

- ʟʘʩʦʙʠ ʜʣʷ ʫʢʨʽʧʣʝʥʥʷ ʥʽʛʪʴʦʚʦʾ ʧʣʘʩʪʠʥʠ; 

- ʟʘʩʦʙʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʥʽʛʪʽʚ; 

- ʛʝʣʽ ʪʘ ʢʨʝʤʠ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ ʥʽʛʪʷʤʠ; 

- ʛʝʣʽ ʪʘ ʢʨʝʤʠ ʜʣʷ ʟʥʽʤʘʥʥʷ ʢʫʪʠʢʫʣʠ; 

- ʤʘʩʣʘ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ ʥʽʛʪʷʤʠ; 

- ʩʽʣʴ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ ʥʽʛʪʷʤʠ; 

- ʢʣʝʾ ʜʣʷ ʥʘʢʣʝʶʚʘʥʥʷ ʪʽʧʩʽʚ, ʩʪʨʘʟʽʚ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ 
ʤʘʥʽʢʶʨʫ. 
ʂʨʽʤ ʪʦʛʦ, ʥʝ ʚʘʨʪʦ ʟʘʙʫʚʘʪʠ, ʱʦ ʷʢʽʩʥʠʡ ʤʘʥʽʢʶʨ ʥʝ ʤʦʞʣʠ-

ʚʠʡ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʞʦʨʩʪʢʦʛʦ ʜʦʪʨʠ-
ʤʘʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʮʝʜʫʨ 
ʤʘʥʽʢʶʨʫ.  
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɾʘʨʦʚʘ ʃ. ɽʢʦʥʦʤʽʢʘ 

ʢʨʘʩʠ ʪʘ ʾʾ ʤʽʣʴʷʨʜʠ / ɯʥʪʝʨʥʝʪ ʚʠʜʘʥʥʷ çɻʝʥʜʝʨ ʚ ʜʝʪʘʣʷʭè [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://genderindetail.org.ua/season-topic/tema-
sezonu/ekonomika-krasi-ta-ii -milyardi-134156.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 06.03.2020). 
2. ʂʫʟʠʤʠʥʯʫʢ ʅ. ɺ., ʂʫʮʝʥʢʦ ʊ. ʄ., ʊʝʨʦʚʘʥʝʩʦʚʘ ʆ. ʖ. ʉʪʘʥ ʪʘ ʪʝʥʜʝʥʮʽʾ 
ʨʦʟʚʠʪʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ beauty-ʽʥʩʪʨʫʤʝʥʪʫ / ʄʘʨʢʝʪʠʥʛ ʚ ʋʢʨʘʾʥʽ. 2019. 

 ̄2. ʉ. 28ï40. 3. ʖʨʯʝʥʢʦ ɽ. ʆʪ ʘʢʨʠʣʘ ʜʦ 3D-ʛʝʣʷ. ʅʦʛʪʝʚʦʡ ʩʝʨʚʠʩ. 2011. 
 ̄1. ʉ. 92ï93. 

ʉ. ɽ. ʄʦʨʦʟ, ʢ. ʧ. ʥ., ʜʦʮʝʥʪ, smor@meta.ua; 
ʆ. ɺ. ʇʫʰʤʽʥʘ 

ʇʦʣʪʘʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʛʨʘʨʥʘ ʘʢʘʜʝʤʽʷ, ʋʢʨʘʾʥʘ 

ɽʂʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ʆɿɼʆɹʃʖɺɸʃʔʅʀʍ 
ʄɸʊɽʈɯɸʃɯɺ: ʐʇɸʃɽʈʀ 

ɼʦʚʛʠʡ ʯʘʩ ʧʠʪʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʦʟʜʦʙ-
ʣʝʥʥʷ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʥʝ ʥʘʜʘʚʘʣʦʩʷ ʚʝʣʠʢʦʛʦ 
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ʟʥʘʯʝʥʥʷ. ʇʨʠʯʠʥʦʶ ʪʦʤʫ ʙʫʣʠ ʷʢ ʩʫʪʦ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ, ʪʘʢ ʽ 

ʥʝʜʦʩʪʘʪʥʻ ʨʦʟʫʤʽʥʥʷ ʪʽʩʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʽ 
ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʾʾ ʦʪʦʯʫʶʪʴ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ɯʜʝʷ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʷʢʘ ʥʠʥʽ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʩʽ 

ʩʬʝʨʠ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʘʢʪʫʘʣʽʟʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʽ 

ʙʝʟʧʝʯʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʜʠʟʘʡʥʽ ʽʥʪʝʨôʻ-

ʨʽʚ. ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʪʠ, ʱʦ ʫ ʩʫʯʘʩʥʦʤʫ ʙʫʜʠʥʢʫ ʧʨʠʩʫʪʥʽ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʠʭ, ʩʠʥʪʝʪʠʯʥʠʭ 

ʽ ʢʦʤʧʦʟʠʪʥʠʭ ʨʝʯʦʚʠʥ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʤʦʞʝ ʟʛʫʙʥʦ ʚʧʣʠ-

ʚʘʪʠ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʆʜʥʠʤ ʟʽ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʩʚʽʪʠ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʩʧʦʞʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʅʦʚʠʡ ʪʨʝʥʜ ʜʚʘʜʮʷʪʴ ʧʝʨʰʦʛʦ ʩʪʦʣʽʪʪʷ ï ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦ-

ʛʽʯʥʦ ʯʠʩʪʠʭ ʧʨʦʜʫʢʪʽʚ. ɽʢʦʣʦʛʽʯʥʽʩʪʴ ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘ-

ʣʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʟ ʯʦʛʦ ʚʦʥʠ ʚʠʛʦʪʦʚʣʝʥʽ. 

ʊʨʘʜʠʮʽʡʥʦ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʰʧʘʣʝʨʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʘʪʫʨʘʣʴʥʦʾ 

ʩʠʨʦʚʠʥʠ ʙʝʟʧʝʯʥʽ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʥʘʷʚʥʽʩʪʴ ʩʠʥʪʝʪʠʯʥʠʭ ʩʢʣʘʜʦ-

ʚʠʭ ʤʦʞʝ ʩʧʨʦʚʦʢʫʚʘʪʠ ʫ ʩʧʦʞʠʚʘʯʽʚ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ. ʆʪʞʝ, 

ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʝʟʧʝʯʥʽ ʰʧʘʣʝʨʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ɼʉʊʋ 6810:2004 çʐʧʘʣʝʨʠ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè [1] ʪʘ ʽʥ-

ʰʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ, ʱʦ ʜʽʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʫ ʢʦʥʪʝʢʩʪʽ ʽʥʪʝʥʩʠʚʥʠʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʚʽʪʯʠʟʥʷʥʽ ʚʠʨʦʙʥʠʢʠ ʰʧʘʣʝʨ ʜʦʙʨʦʚʽʣʴʥʦ ʧʦʣʽʧ-
ʰʫʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʚʦʾʭ ʚʠʨʦʙʽʚ ʪʘ ʧʨʦʚʦʜʷʪʴ 
ʩʝʨʪʠʬʽʢʘʮʽʶ ʧʨʦʜʫʢʮʽʾ ʟʛʽʜʥʦ ɼʉʊʋ ɯSO 14024 [2]. ʅʘʧʨʠʢʣʘʜ, 

ʫ ʩʽʯʥʽ 2016 ʨʦʢʫ ʭʘʨʢʽʚʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʊʆɺ çɹʣʦʢ ʃʊɼè ʩʪʘ-
ʣʦ ʧʝʨʰʠʤ ʫʢʨʘʾʥʩʴʢʠʤ ʚʠʨʦʙʥʠʢʦʤ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʝʢʦʣʦʛʽʯʥʠʡ 

ʩʝʨʪʠʬʽʢʘʪ (UA 08.002.424) ʥʘ ʰʧʘʣʝʨʠ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 
ʩʝʨʽʾ çVʽlla Vanʽllaè (ʤʘʨʢʘ ʄ-1), ʟʘ ʩʭʝʤʦʶ ʩʝʨʪʠʬʽʢʘʮʽʾ ʟʛʽʜʥʦ 

ɼʉʊʋ ɯSO 14024 [2, 3]. ʐʧʘʣʝʨʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʬʣʽʟʝʣʽʥʦ-
ʚʽʡ ʦʩʥʦʚʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫ ʷʢʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʜʨʫ-

ʢʘʨʩʴʢʠʭ ʬʘʨʙ, ʟʚôʷʟʫʶʯʠʭ, ʚʦʜʥʦ-ʜʠʩʧʝʨʩʥʦʛʦ ʣʘʢʫ, ʧʽʛʤʝʥʪʫ ʪʘ 
ʨʝʣʴʻʬʥʦʾ ʤʘʩʠ ʟʛʽʜʥʦ ɼʉʊʋ 6810:2004 [2, 3]. ɼʦʧʦʤʽʞʥʽ ʨʝʯʦ-

ʚʠʥʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʠʨʦʙʽʚ, ʥʝ ʤʽʩʪʷʪʴ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ 
ʘʙʦ ʽʥʰʠʭ ʩʧʦʣʫʢ ʭʣʦʨʫ, ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʤʝʪʠʣʘʢʨʠʣʘʪʫ, ʩʪʠʨʦ-

ʣʫ, ʘʣʢʠʣʦʥʠʪʨʠʣʫ ʪʘ ʾʭ ʩʧʦʣʫʢ. ʇʽʛʤʝʥʪʠ, ʬʘʨʙʠ, ʧʨʘʡʤʝʨʠ, 
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ʣʘʢʠ ʜʣʷ ʜʨʫʢʫ ʪʘ ʜʨʫʢʘʨʩʴʢʽ ʜʦʙʘʚʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʧʘʣʝʨ, ʥʝ ʤʽʩʪʷʪʴ ʩʚʠʥʮʶ, ʢʘʜʤʽʶ, ʨʪʫʪʽ, ʭʨʦʤʫ 
(ɯV), ʬʪʘʣʘʪʽʚ ʪʘ ʽʥʰʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ [2, 3]. 

ɽʢʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʧʨʦʛʨʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 
ʤʘʨʢʫʚʘʥʥʷ ʜʣʷ ʰʧʘʣʝʨ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʘʥʜʘʨʪʦʤ ʉʆʋ ʆɽʄ 

08.002.03.057, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʪʘ 
ʩʪʨʫʢʪʫʨʠ ʦʮʽʥʶʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ ʟʛʽʜʥʦ ɼʉʊʋ 

ɯSO 14040 ʥʘ ʦʩʥʦʚʽ ʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʢʦʣʦ-
ʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʨʦʛʨʘʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʽ ʪʠʧʫ ʢʨʘʾʥ 

ɭʚʨʦʧʠ. ʎʝʡ ʩʪʘʥʜʘʨʪ ʚʩʪʘʥʦʚʣʶʻ ʝʢʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʜʦ ʰʧʘʣʝʨ 
ʧʘʧʝʨʦʚʠʭ, ʚʽʥʽʣʦʚʠʭ ʪʘ ʪʝʢʩʪʠʣʴʥʠʭ ʥʘ ʧʘʧʝʨʦʚʽʡ ʦʩʥʦʚʽ, ʘ 

ʪʘʢʦʞ ʥʘ ʦʩʥʦʚʽ ʟ ʥʝʪʢʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʟʥʘʯʝ-
ʥʠʭ ʜʣʷ ʦʙʢʣʝʶʚʘʥʥʷ ʩʪʽʥ ʽ ʩʪʝʣʴ ʞʠʪʣʦʚʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ 

ʙʫʜʽʚʝʣʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʙʦʨʜʶʨʽʚ ʽ ʬʨʠʟʽʚ.  
ɺʠʤʦʛʠ ʚʠʱʝʦʟʥʘʯʝʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦ-

ʚʝʩʪʠ ʦʮʽʥʶʚʘʥʥʷ ʧʦʣʽʧʰʝʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʨʦ-
ʙʫ ʟʘ ʩʭʝʤʦʶ ʟʛʽʜʥʦ ɼʉʊʋ ɯSO 14024, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝ-
ʚʘʛ ʱʦʜʦ ʚʧʣʠʚʽʚ ʥʘ ʩʪʘʥ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʟʘ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʨʦʟʛʣʷʜʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʧʦʟʥʘʯʝʥʥʷ ʡʦʛʦ ʝʢʦʣʦʛʽʯ-
ʥʠʤ ʤʘʨʢʫʚʘʥʥʷʤ. ɺʠʤʦʛʠ ʉʆʋ ʆɽʄ 08.002.03.057 ʥʝ ʧʦʰʠ-

ʨʶʶʪʴʩʷ ʥʘ ʬʦʪʦʰʧʘʣʝʨʠ, ʰʧʘʣʝʨʠ ʟʽ ʩʢʣʦʚʦʣʦʢʥʘ (ʘʙʦ ʟ ʧʦ-
ʢʨʠʪʪʷʤ ʟʽ ʩʢʣʦʚʦʣʦʢʥʘ) ʽ ʥʘ ʰʧʘʣʝʨʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʪʝʢʩʪʠʣʴ-

ʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʥʽʩʪʶ ʘʙʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʾʭ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʠ 
[3, 4]. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ 
ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʰʧʘʣʝʨ ʩʧʨʠʷʻ: ʟʥʠʞʝʥʥʶ ʚʠʢʠʜʽʚ ʣʝʪʢʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ; ʟʤʝʥʰʝʥʥʶ ʚʧʣʠʚʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ 
ʣʶʜʠʥʠ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʨʝʯʦʚʠʥ; ʫʧʨʘʚʣʽʥʥʶ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʟʦʢʨʝʤʘ, ʟʙʽʣʴ-
ʰʝʥʥʶ ʯʘʩʪʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʠ ʚʠʨʦʙ-

ʥʠʮʪʚʽ ʰʧʘʣʝʨ. ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʦʟʥʘʯʝʥʦʛʦ, ʢʦʥʩʪʘʪʫʻʤʦ, ʱʦ 
ʦʟʜʦʙʣʶʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ, 
ʷʢʱʦ ʚʽʥ: ʥʝ ʚʠʜʽʣʷʻ ʪʦʢʩʠʯʥʠʭ ʽ ʧʦʜʨʘʟʥʶʶʯʠʭ ʨʝʯʦʚʠʥ; ʚʦʣʦ-

ʜʽʻ ʤʽʥʽʤʘʣʴʥʦʶ ʧʨʠʨʦʜʥʦʶ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʶ; ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʘ 
ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ ʤʽʥʽʤʘʣʴʥʦ ʰʢʦʜʷʪʴ ʜʦʚʢʽʣʣʶ ʪʘ ʧʝʨʩʦʥʘʣʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ; ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝ ʩʪʘʻ ʥʝʙʝʟ-
ʧʝʯʥʠʤ ʜʣʷ ʟʜʦʨʦʚôʷ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
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ʇʦʷʩʥʝʥʥʷ ʜʦ ʤʘʨʦʢ ʰʧʘʣʝʨ ʽ ʾʭ ʩʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 ï ʄʘʨʢʠ ʰʧʘʣʝʨ ʽ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʄʘʨʢʘ 

ʰʧʘʣʝʨ 
ɺʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʉ 
ʉʪʽʡʢʽ ʜʦ ʩʫʭʦʛʦ ʩʪʠʨʘʥʥʷ ʰʧʘʣʝʨʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʦʙʝ-
ʨʝʞʥʦʛʦ ʥʘʢʣʝʶʚʘʥʥʷ ʟ ʨʦʟʛʣʘʜʞʝʥʥʷʤ ʧʦʣʦʪʥʘ ʥʘ ʦʩʥʦʚʽ 
ʩʫʭʦʶ ʛʫʙʢʦʶ ʘʙʦ ʩʫʭʦʶ ʛʘʥʯʽʨʢʦʶ. ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʚʽʜʩʫʪʥʷ 

ɺ-0 

ɺʦʜʦʩʪʽʡʢʽ ʧʨʠ ʥʘʢʣʝʶʚʘʥʥʽ. ʰʧʘʣʝʨʠ, ʟ ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʧʨʠ 

ʥʘʢʣʝʶʚʘʥʥʽ ʤʦʞʥʘ ʚʠʜʘʣʷʪʠ ʥʝ ʟʘʩʦʭʣʠʡ ʢʣʝʡ ʚʦʣʦʛʦʶ 
ʛʫʙʢʦʶ (ʛʘʥʯʽʨʢʦʶ). ɺʦʜʦʩʪʽʡʢʽʩʪʴ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʝ 
ʥʝ ʟʙʝʨʽʛʘʪʠʩ ̫

ɺ-1 

ɺʦʜʦʩʪʽʡʢʽ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʧʘʣʝʨʠ, ʟ ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʧʨʠ 
ʥʘʢʣʝʶʚʘʥʥʽ ʤʦʞʥʘ ʟʤʠʚʘʪʠ ʚʦʣʦʛʦʶ ʛʫʙʢʦʶ ʙʝʟ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʟʘʩʦʭʣʠʡ ʢʣʝʡ ʽ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ 
ʟôʷʚʠʣʠʩʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʦʜʦʩʪʽʡʢʽʩʪʴ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʄ-1 

ʉʪʽʡʢʽ ʜʦ ʤʠʪʪʷ. ʰʧʘʣʝʨʠ, ʟ ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʜʘʣʝʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʛʫʙʢʦʶ, ʟʚʦʣʦʞʝʥʦʶ 
2 %-ʤ ʨʦʟʯʠʥʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʠʣʘ. ʄʦʞʫʪʴ ʚʠʜʘʣʷʪʠʩʷ 
ʜʝʷʢʽ ʚʦʜʦʨʦʟʯʠʥʥʽ ʧʦʙʫʪʦʚʽ ʧʣʷʤʠ. ɾʠʨʠ, ʤʘʩʣʘ ʡ ʽʥʰʽ 
ʚʦʜʦʨʦʟʯʠʥʥʽ ʧʣʷʤʠ ʥʝ ʚʠʜʘʣʷʶʪʴʩʷ 

ʄ-2 

ɿ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʤʠʪʪʷ. ʰʧʘʣʝʨʠ, ʟ ʧʦʚʝʨʭʥʽ ʷʢʠʭ 
ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʜʘʣʝʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʙʽʣʴ-

ʰʽʩʪʴ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʧʣʷʤ ʛʫʙʢʦʶ, ʟʚʦʣʦʞʝʥʦʶ 2 %-ʤ ʨʦʟ-
ʯʠʥʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʠʣʘ. ʄʦʞʣʠʚʝ ʚʠʜʘʣʝʥʥʷ ʜʝʷʢʠʭ 
ʞʠʨʦʚʠʭ ʧʣʷʤ, ʷʢʱʦ ʟʘʭʦʜʠ ʧʦ ʾʭ ʚʠʜʘʣʝʥʥʶ ʧʨʠʡʥʷʪʽ 
ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʭ ʧʦʷʚʠ 

ʄ-3 

ʉʪʽʡʢʽ ʜʦ ʪʝʨʪʷ. ʰʧʘʣʝʨʠ, ʟ ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ 
ʚʠʜʘʣʝʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʙʽʣʴʰʽʩʪʴ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʧʦʙʫ-
ʪʦʚʠʭ ʧʣʷʤ ʛʫʙʢʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʤʽʰʽ 2 %-ʛʦ ʨʦʟʯʠʥʫ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʠʣʘ ʽ ʤôʷʢʦʛʦ ʤʠʡʥʦʛʦ ʟʘʩʦʙʫ, ʱʦ ʥʝ ʤʽʩ-
ʪʠʪʴ ʚʽʜʙʽʣʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʄʘʩʣʘ, ʞʠʨʠ ʽ ʜʝʷʢʽ ʚʦʜʦʥʝ-
ʨʦʟʯʠʥʥʽ ʧʣʷʤʠ ʤʦʞʫʪʴ ʚʠʜʘʣʷʪʠʩʷ, ʷʢʱʦ ʟʘʭʦʜʠ ʧʦ ʚʠʜʘ-
ʣʝʥʥʶ ʧʨʠʡʥʷʪʽ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʾʭ ʧʦʷʚʠ 

ʃʦʛʽʯʥʠʤ ʻ ʪʝ, ʱʦ ʝʢʦʣʦʛʽʯʥʽ ʰʧʘʣʝʨʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʨʦʙ-

ʣʷʶʪʴʩʷ ʟ ʧʨʠʨʦʜʥʦʾ ʩʠʨʦʚʠʥʠ: ʜʝʨʝʚʘ, ʰʦʚʢʫ, ʧʘʧʽʨʫʩʫ ʪʦʱʦ. 
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ɿʚʽʜʩʠ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ: ʙʝʟʧʝʢʘ, ʤʽʮʥʽʩʪʴ, ʧʘʨʦʧʨʦʥʠʢʥʽʩʪʴ, ʪʝʧʣʦ-

ʽʟʦʣʷʮʽʡʥʽʩʪʴ. ʋʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠʨʦʜʥʽ ʤʘʪʝʨʽʘʣʠ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʜʽʣʷʶʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʜʝʷʢʽ ʟ ʥʠʭ ʟʜʘʪʥʽ ʚʙʠʚʘʪʠ 

ʰʢʽʜʣʠʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʪʦʙʪʦ ʻ ʘʥʪʠʩʝʧʪʠʢʘʤʠ. ɹʘʤʙʫʢʦʚʽ ʽ 

ʩʢʣʦʚʦʣʦʢʦʥʥʽ ʰʧʘʣʝʨʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʚʠʭʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ ʚʦʣʦʜʽʶʪʴ ʧʽʜʚʠʱʝʥʦʶ ʤʽʮʥʽʩʪʶ, ʚʦʣʦʛʦʩʪʽʡʢʽʩʪʶ. 

ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʧʨʘʢʪʠʯʥʽʩʪʴ, ʫʥʽʚʝʨʩʘʣʴ-

ʥʽʩʪʴ. ʐʧʘʣʝʨʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧʘʧʝʨʫ, ʜʝʨʝʚʠʥʠ ʪʘ ʽʥʰʦʾ ʥʘʪʫ-

ʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʧʫʩʢʘʶʪʴ ʯʘʩʪʠʥʢʠ ʧʘʨʠ ʯʝʨʝʟ ʧʦʨʦʚʽ ʢʘ-

ʥʘʣʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʽʪʨʦʦʙʤʽʥ. ʊʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʧʘʣʝʨ 

ʟʤʝʥʰʫʶʪʴ ʨʠʟʠʢ ʧʦʷʚʠ ʧʣʽʩʥʷʚʠ ʥʘ ʩʪʽʥʘʭ ʪʘ ʟʙʝʨʽʛʘʶʪʴ ʪʝʧʣʦ 

ʫ ʧʨʠʤʽʱʝʥʥʽ. ʆʪʞʝ, ʢʫʧʫʶʯʠ ʙʫʜʴ-ʷʢʠʡ ʦʟʜʦʙʣʶʚʘʣʴʥʠʡ ʤʘʪʝ-

ʨʽʘʣ, ʚʘʨʪʦ ʧʦʮʽʢʘʚʠʪʠʩʷ ʥʘʷʚʥʽʩʪʶ ʫ ʧʨʦʜʘʚʮʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʝʨʪʠʬʽʢʘʪʫ, ʦʩʢʽʣʴʢʠ ʝʢʦʣʦʛʽʯʥʦ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʪʘ ʤʘʨʢʦʚʘʥʽ 

ʰʧʘʣʝʨʠ ï ʮʝ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ 

ʜʦʚʢʽʣʣʷ.  
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ. 1. ʐʧʘʣʝʨʠ. ʊʝʭʥʽʯʥʽ 

ʫʤʦʚʠ : ɼʉʊʋ ɻʆʉʊ 6810:2004 (ɽʅ 233-89). ʂʠʾʚ. ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ 
ʋʢʨʘʾʥʠ 2004. 25 ʩ. 2. ɽʢʦʣʦʛʽʯʥʽ ʤʘʨʢʦʚʘʥʥʷ ʪʘ ʜʝʢʣʘʨʘʮʽʾ. ɽʢʦʣʦʛʽʯʥʝ 

ʤʘʨʢʫʚʘʥʥʷ ʪʠʧʫ I. ʇʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ : ɼʉʊʋ ɯSO 14024 [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.ecolabel.org.ua/iso-14024-dstu-iso-14024 
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 24.02.2020). 3. ʊʆɺ çɹʣʦʢ ʃʊɼè ʻ ʧʝʨʰʠʤ ʫʢʨʘʾʥʩʴʢʠʤ 
ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʷʢʝ ʦʪʨʠʤʘʣʦ ʝʢʦʣʦʛʽʯʥʠʡ ʩʝʨʪʠʬʽʢʘʪ ʥʘ ʰʧʘʣʝʨʠ [ɽʣʝʢʪ-

ʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://ru-remont.com/steny/oboi/vinilovye/ 
proizvoditeli-tseni.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 26.02.2020). 4. ʆʨʛʘʥ ʝʢʦʣʦʛʽʯʥʦʾ 
ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʤʘʨʢʫʚʘʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://www.ecolabel.org.ua/novini/ 541-new.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 26.02.2020). 

ɺ. ʆ. ʅʘʟʘʨʝʥʢʦ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, nazarenkovalya26@gmail.com; 
ɿ. ʗ. ʂʦʪʦʚʘ  

ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ 
çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ 

ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ ʌʆʈʄʋɺɸʅʅʗ  
ɸʉʆʈʊʀʄɽʅʊʋ ʉʆʋʉʅʆɰ ʇʈʆɼʋʂʎɯɰ 

ʉʦʫʩ ï ʮʝ ʨʽʜʢʘ ʧʨʠʧʨʘʚʘ ʜʦ ʦʩʥʦʚʥʦʾ ʩʪʨʘʚʠ ʘʙʦ ʛʘʨʥʽʨʫ. ɰʭ 

ʧʨʠʟʥʘʯʝʥʥʷ ʟʨʦʙʠʪʠ ʾʞʫ ʙʽʣʴʰ ʟʘʧʘʰʥʦʶ ʪʘ ʚʠʰʫʢʘʥʦʶ. ɹʽʣʴ-

ʰʽʩʪʴ ʩʦʫʩʽʚ ʤʽʩʪʷʪʴ ʩʧʝʮʽʾ ʪʘ ʩʤʘʢʦʚʽ ʽʥʛʨʝʜʽʻʥʪʠ, ʷʢʽ ʧʽʜʚʠ-
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ʱʫʶʪʴ ʘʧʝʪʠʪ, ʘ ʾʭ ʟʘʙʘʨʚʣʝʥʥʷ ʚʽʜʪʽʥʷʻ ʢʦʣʴʦʨʠ ʦʩʥʦʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʩʪʨʘʚ. ʉʦʫʩʥʘ ʧʨʦʜʫʢʮʽʷ ʚ ʭʘʨʯʫʚʘʥʥʽ ʻ ʜʞʝʨʝʣʦʤ 

ʚʫʛʣʝʚʦʜʽʚ ʽ ʞʠʨʽʚ, ʜʝʱʦ ʤʝʥʰʝ ï ʙʽʣʢʽʚ, ʤʽʥʝʨʘʣʽʚ ʽ ʚʽʪʘʤʽʥʽʚ. 

ʂʨʽʤ ʪʦʛʦ ʩʦʫʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʩʧʦʞʠʚʥʠʤʠ ʚʣʘʩ-

ʪʠʚʦʩʪʷʤʠ, ʟʘʩʚʦʶʚʘʥʽʩʪʶ, ʤʦʞʣʠʚʽʩʪʶ ʨʝʛʫʣʶʚʘʪʠ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ, ʭʘʨʯʦʚʫ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ, ʢʘʣʦʨʽʡʥʽʩʪʴ, ʚʣʘʩʪʠʚʦʩʪʽ 

[1]. 

ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʩʦʫʩʽʚ ʥʘʩʠʯʝʥʠʡ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʨʽʟʥʦ-

ʤʘʥʽʪʥʠʡ ʽ ʛʥʫʯʢʠʡ. ʂʦʤʙʽʥʫʚʘʥʥʷʤ ʩʠʨʦʚʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʤʦʞʥʘ ʨʦʟʰʠʨʶʚʘʪʠ ʘʩʦʨʪʠʤʝʥʪ ʩʦʫʩʽʚ, ʨʝʛʫʣʶʚʘʪʠ ʩʦʙʽʚʘʨ-

ʪʽʩʪʴ, ʮʽʥʫ ʪʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ [2].  

ɺ ʋʢʨʘʾʥʽ ʩʦʫʩʠ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʘʩʦʨʪʠʤʝʥʪʽ ʽ 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʜʝʢʽʣʴʢʦʤʘ ʦʟʥʘʢʘʤʠ. ɰʭ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʜʚʽ ʛʨʫʧʠ: ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ (ʧʨʦʤʠʩʣʦʚʽ) ʽ ʥʝʪʨʠʚʘʣʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ (ʩʢʣʘʜʦʚʽ ʜʦ ʛʘʨʥʽʨʽʚ, ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʟʘʢʣʘʜʘʭ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨ-

ʪʽʚ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʥʝʩʪʝʨʝʣʽʟʦʚʘʥʽ, ʩʪʝʨʠʣʽʟʦʚʘʥʽ ʽ ʟ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷʤ ʢʦʥʩʝʨʚʘʥʪʽʚ (ɼʉʊʋ 2118-93), ʩʪʦʣʦʚʽ ʪʘ ʜʝʩʝʨʪʥʽ 

(ɼʉʊʋ 4561:2006) [3]. ʅʘʫʢʦʚʮʽ ʧʦʜʽʣʷʶʪʴ ʩʦʫʩʠ ʥʘ ʭʦʣʦʜʥʽ 

(ʢʝʪʯʫʧ, ʪʦʤʘʪʥʠʡ ʩʦʫʩ, ʛʽʨʯʠʮʶ ʪʦʱʦ), ʛʘʨʷʯʽ (ʩʧʦʞʠʚʘʶʪʴ ʫ 

ʨʦʟʽʛʨʽʪʦʤʫ ʚʠʛʣʷʜʽ ʡ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʛʦʪʫ-

ʚʘʥʥʷ), ʜʨʝʩʽʥʛʠ (ʩʘʣʘʪʥʽ ʟʘʧʨʘʚʢʠ, ʩʦʫʩʠ ʥʘ ʞʠʨʦʚʽʡ ʦʩʥʦʚʽ 

ʪʦʱʦ) [4]. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʢʦʤʧʘʥʽʾ çʉʠʥʝʨʛʽʷè 

ʩʦʫʩʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʦʣʦʜʢʽ ʬʨʫʢʪʦʚʽ ʪʘ ʛʦʩʪʨʽ ʟʘʢʫʩʦʯʥʽ. ɺ ʩʚʦʶ 

ʯʝʨʛʫ ʨʦʟʨʽʟʥʷʶʪʴ ʛʦʩʪʨʽ ʟʘʢʫʩʦʯʥʽ ʩʦʫʩʠ ʙʽʣʽ, ʯʝʨʚʦʥʽ, ʛʽʨʯʠʯʥʽ 

ʪʘ ʩʦʻʚʽ. ɼʦ ʙʽʣʠʭ ʚʽʜʥʦʩʷʪʴ ʤʘʡʦʥʝʟ ʽ ʩʦʫʩʠ ʥʘ ʤʘʡʦʥʝʟʥʽʡ ʦʩʥʦ-

ʚʽ, ʜʦ ʯʝʨʚʦʥʠʭ ï ʢʝʪʯʫʧʠ ʡ ʩʦʫʩʠ ʥʘ ʪʦʤʘʪʥʽʡ ʦʩʥʦʚʽ. ʉʦʫʩʠ  

ʪʦʤʘʪʥʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʥʝʢʦʥʮʝʥʪʨʦʚʘʥʽ ʽ ʢʦʥʮʝʥʪʨʦʚʘʥʽ. ɺ 

ʦʩʥʦʚʥʦʤʫ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʝʢʦʥʮʝʥʪʨʦʚʘʥʽ ʥʝʩʪʝʨʝʣʽʟʦʚʘʥʽ ʩʦʫʩʠ 

ʟ ʢʦʥʩʝʨʚʘʥʪʘʤʠ. 

ʉʦʣʦʜʢʽ ʬʨʫʢʪʦʚʽ ʩʦʫʩʠ ʚʽʪʯʠʟʥʷʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʧʨʘʢ-

ʪʠʯʥʦ ʥʝ ʚʠʧʫʩʢʘʶʪʴʩʷ, ʚ ʪʦʨʛʦʚʝʣʴʥʽʡ ʤʝʨʝʞʽ ʚʦʥʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʜʦʨʦʛʦʶ ʟʘʢʦʨʜʦʥʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ʽ ʟʥʘʯʥʠʤ ʧʦʧʠʪʦʤ ʩʝʨʝʜ 

ʫʢʨʘʾʥʩʴʢʠʭ ʩʧʦʞʠʚʘʯʽʚ ʥʝ ʢʦʨʠʩʪʫʶʪʴʩʷ [1]. 

ɼʦ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʚ 

ʘʩʦʨʪʠʤʝʥʪʽ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ 
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ʥʘʫʢʠ ʧʨʦ ʭʘʨʯʫʚʘʥʥʷ; ʟʤʽʥʫ ʩʧʦʞʠʚʯʦʛʦ ʧʦʧʠʪʫ; ʥʘʷʚʥʽʩʪʴ 

ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʾʭ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ ʚʠʜʠ 

ʩʦʫʩʽʚ. ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʩʦʫʩʠ ʥʘ ʤʦʣʦʯʥʽʡ ʦʩʥʦʚʽ, ʩʦʫʩʠ-

ʛʨʠʣʴ, ʦʩʥʦʚʦʶ ʷʢʠʭ ʻ ʦʚʦʯʽ ʟʘʧʝʯʝʥʽ ʥʘ ʛʨʠʣʽ, ʩʦʫʩʠ ʟ ʜʽʻʪʠʯ-

ʥʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟ-

ʰʠʨʶʻʪʴʩʷ ʩʠʨʦʚʠʥʥʘ ʙʘʟʘ ʜʦʜʘʪʢʦʚʦʾ ʩʠʨʦʚʠʥʠ (ʦʚʦʯʽ, ʬʨʫʢʪʠ, 

ʛʦʨʽʭʠ, ʛʨʠʙʠ, ʟʝʣʝʥʴ ʪʘ ʪʨʘʚʠ). 

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʚʘʛ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʦʫʩʽʚ. ʆʧʠʪʘʥʽ ʧʦʢʫʧʮʽ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚ 

ʤʝʨʝʞʘʭ ʤʘʛʘʟʠʥʽʚ çɸʊɹè ʪʘ çʉʽʣʴʧʦè, ʤ. ʇʦʣʪʘʚʘ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ʇʝʨʝʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ ʟʘ ʚʠʜʘʤʠ ʩʦʫʩʽʚ 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʨʠʩʫʥʢʫ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʣʠʟʴʢʦ 80 % 

ʦʧʠʪʘʥʠʭ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʙʽʣʠʤ ʪʘ ʯʝʨʚʦʥʠʤ ʩʦʫʩʘʤ. ɿʦʢʨʝʤʘ 

ʯʘʩʪʢʘ ʪʦʤʘʪʥʠʭ ʩʦʫʩʽʚ (ʚʢʣʶʯʘʶʯʠ ʢʝʪʯʫʧʠ, ʷʢ ʨʽʟʥʦʚʠʜ) ï 

32 %. ɻʽʨʯʠʯʥʽ ʩʦʫʩʠ (ʛʽʨʯʠʮʷ ʽ ʩʦʫʩʠ ʥʘ ʾʾ ʦʩʥʦʚʽ) ʚ ʫʧʦʜʦʙʘʥʥʷʭ 

ʧʨʦʘʥʢʝʪʦʚʘʥʠʭ ʟʘʡʤʘʶʪʴ 8 %. ʄʝʥʰʝ ʧʝʨʝʚʘʛ ʦʪʨʠʤʘʣʠ ʩʘʣʘʪʥʽ 

ʩʦʫʩʠ ï 6 % ʪʘ ʩʦʻʚʽ ï 4 %. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʮʽ ʩʦʫʩʠ 

ʥʝ ʻ ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʷʢʠʡ ʪʽʣʴʢʠ ʟʚʠ-

ʢʘʻ ʜʦ ʥʠʭ. ʄʦʣʦʯʥʽ ʩʦʫʩʠ ʥʝʜʘʚʥʦ ʧʦʯʘʣʠ ʟôʷʚʣʷʪʠʩʴ ʫ ʧʨʦ-

ʜʘʞʫ, ʪʦʤʫ ʩʧʦʞʠʚʘʯ ʪʽʣʴʢʠ ʧʦʯʠʥʘʻ ʟʥʘʡʦʤʠʪʠʩʴ ʟ ʥʠʤʠ, ʾʭ 

ʯʘʩʪʢʘ ï 2 %. 

ɿ ʫʩʽʭ ʦʧʠʪʘʥʠʭ 92 % ʚʢʘʟʘʣʠ, ʱʦ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʽʪʯʠʟ-

ʥʷʥʠʤ ʩʦʫʩʘʤ ʪʘ ʢʝʪʯʫʧʘʤ. ʅʘʡʙʽʣʴʰʠʤ ʧʦʧʠʪʦʤ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʩʦʫʩʠ ʪʦʨʛʦʚʦʾ ʤʘʨʢʠ çʏʫʤʘʢè ï 24 % ʽ çʊʦʨʯʠʥè ï 21 %. ɰʤ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʘ ʧʦʧʫʣʷʨʥʽʩʪʶ ʩʦʫʩʠ ʊʄ çʈʫʥʘè ï 15 %. ʄʝʥʰʝ 

ʦʧʠʪʘʥʠʭ ʚʠʙʠʨʘʶʪʴ ʪʦʨʛʦʚʽ ʤʘʨʢʠ çʇʦʤʽʜʦʨʘè ï 11 %, çʅʽʞʠʥè 
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ï 10 ʪʘ çɻʦʩʧʦʜʘʨʦʯʢʘè ï 7 %. ɯʥʰʠʤ ʪʦʨʛʦʚʠʤ ʤʘʨʢʘʤ ʚʽʜʜʘʶʪʴ 

ʧʝʨʝʚʘʛʫ 12 % ʨʝʩʧʦʥʜʝʥʪʽʚ.  

ɼʦʩʣʽʜʞʝʥʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʚ ʩʦʫʩʘʭ ʧʽʜʚʠʱʝʥʦʾ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʽ ʟ ʦʟʜʦʨʦʚʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʨʠʩ. 2). ɿʘʛʘ-

ʣʦʤ ʦʧʠʪʘʥʽ ʧʦʟʠʪʠʚʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʪʘʢʦʾ ʧʨʦʜʫʢʮʽʾ.  

 

ʈʠʩ.ʫʥʦʢ 2 ï ʇʝʨʝʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ ʟʘ  

ʚʠʜʘʤʠ ʩʦʫʩʽʚ ʦʩʦʙʣʠʚʦʛʦ ʩʢʣʘʜʫ 

ɿôʷʩʫʚʘʣʦʩʴ, ʱʦ 20 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʦʪʨʝʙʫʻ ʧʨʦʜʫʢʮʽʾ ʧʽʜʚʠ-

ʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, 13 % ʭʦʪʽʣʠ ʙ ʢʫʧʫʚʘʪʠ ʜʽʻʪʠʯʥʽ ʩʦʫʩʠ 

(ʟʽ ʟʥʠʞʝʥʠʤ ʚʤʽʩʪʦʤ ʮʫʢʨʫ, ʜʣʷ ʜʽʘʙʝʪʠʢʽʚ). ɼʣʷ ʪʠʭ, ʢʦʤʫ 

ʥʝʦʙʭʽʜʥʽ ʧʨʦʜʫʢʪʠ ʙʝʟ ʮʫʢʨʫ, ʚʽʪʯʠʟʥʷʥʠʤʠ ʽ ʟʘʢʦʨʜʦʥʥʠʤʠ ʚʠ-

ʨʦʙʥʠʢʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʪʦʤʘʪʥʽ ʩʦʫʩʠ ʟ ʮʫʢʨʦʟʘʤʽʥʥʠʢʘʤʠ (çʊʦ-

ʤʘʪʥʠʡ ʟ ʙʘʟʠʣʽʢʦʤè, çɹʘʨʙʝʢʶ ʧʽʢʘʥʪʥʠʡè ʪʘ ʽʥ. ï ʟ ʮʫʢʨʘʣʦ-

ʟʦʶ). ɼʣʷ 15 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʙʘʞʘʥʘ ʧʨʦʜʫʢʮʽʷ ʟ ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʘ 12 % ʧʦʜʦʙʘʶʪʴʩʷ ʩʦʫʩʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʩʢʣʘʜʫ. 

ʆʪʞʝ, ʟʘʨʘʟ ʥʝʤʦʞʣʠʚʦ ʙʫʪʠ ʫʩʧʽʰʥʠʤ, ʚʠʧʫʩʢʘʶʯʠ ʪʽʣʴʢʠ 

ʪʨʘʜʠʮʽʡʥʫ ʧʨʦʜʫʢʮʽʶ ʜʘʥʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ, ʾʾ ʢʫʧʫʶʪʴ ʚʩʝ 

ʤʝʥʰʝ, ʷʢ ʯʝʨʝʟ ʧʦʰʠʨʝʥʥʷ ʽʜʝʡ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʪʘʢ ʽ ʚ 

ʧʨʘʛʥʝʥʥʽ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʩʤʘʢ ʾʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʠʭ ʩʦʫʩʽʚ. 

ʅʘʚʝʜʝʥʽ ʪʝʥʜʝʥʮʽʾ ʦʥʦʚʣʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʩʦʫʩʽʚ ʧʦʢʘʟʫʶʪʴ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʦʧʠʪʘʥʠʭ ʧʦʪʨʝʙʫʻ ʧʨʦʜʫʢʮʽʾ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʜʽʻʪʠʯʥʠʤʠ ʪʘ ʦʟʜʦʨʦʚʯʠʤʠ ʚʣʘʩ-

ʪʠʚʦʩʪʷʤʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʩʧʦʞʠʚʘʯʽ 

ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʾʾ ʥʘʪʫʨʘʣʴʥʦʩʪʽ. 
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ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɾʫʢʝʚʠʯ ʆ. ɺʠʨʦʙ-
ʥʠʮʪʚʦ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʩʦʫʩʽʚ ʚ ʋʢʨʘʾʥʽ / ʆ. ɾʫʢʝʚʠʯ, ɻ. ʈʫʜʘʚʩʴʢʘ // ʊʦʚʘʨʠ ʽ 
ʨʠʥʢʠ. ï 2012. ï  ̄2. ï ʉ. 37ï45. 2. ɸʥʘʣʽʟ ʨʠʥʢʫ ʤʘʡʦʥʝʟʽʚ ʽ ʩʦʫʩʽʚ ʋʢʨʘʾʥʠ 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://pro-consulting.ua/ua/ 
pressroom/analiz-rynka-majonezov-i-sousov-ukrainy(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 02.03.20). ï 
ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ. 3. ʉʦʫʩʠ ʩʘʣʘʪʥʽ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ : ɼʉʊʋ 4561:2006 [ʏʠʥʥʠʡ ʚʽʜ 
2008.01.01]. ï ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 2008. ï 19 ʩ. 4. ʄʘʢʂʝʥ-
ʥʘ ɹ. ʄ. ʉʪʨʫʢʪʫʨʘ ʠ ʪʝʢʩʪʫʨʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʦʜʫʢʪʳʵʤʫʣʴʩʠʦʥʥʦʡ 
ʧʨʠʨʦʜʳ / ɹ. ʄ. ʄʘʢʂʝʥʥʘ (ʨʝʜ.) ; ʧʝʨ. ʩ ʘʥʛʣ. ʧʦʜ ʨʝʜ. ʖ. ɻ. ɹʘʟʘʨʥʦʚʦʡ. ï 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ : ʇʨʦʬʝʩʩʠʷ, 2009. ï 480 ʩ.  

ʃ. ɻ. ʅʽʢʦʣʘʡʯʫʢ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, lnikolayhuk74@gmail.com 
ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʩʫʭʦʧʫʪʥʠʭ ʚʽʡʩʴʢ  
ʽʤʝʥʽ ʛʝʪʴʤʘʥʘ ʇʝʪʨʘ Cʘʛʘʡʜʘʯʥʦʛʦ 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ; 
ɯ. ʉ. ɻʘʣʠʢ, ʢ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ; 
ɹ. ɼ. ʉʝʤʘʢ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʅɸʅʆʊɽʂʉʊʀʃʔ ʋʂʈɸɰʅʀ: ɺʀʂʆʈʀʉʊɸʅʅʗ 
ɿɸʈʋɹɯɾʅʆɻʆ ɼʆʉɺɯɼʋ ʌʆʈʄʋɺɸʅʅʗ 

ɸʉʆʈʊʀʄɽʅʊʋ, ʈɯɺʅʗ ʗʂʆʉʊɯ ʊɸ ɹɽɿʇɽʂʀ 

ʗʢ ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ [1ï10], ʨʦʟʚʠʪʦʢ ʥʘʥʦ-
ʪʝʭʥʦʣʦʛʽʡ ʽ ʥʘʥʦʥʘʫʢʠ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʚ ʙʘʛʘʪʴʦʭ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟ-

ʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʻ ʦʜʥʠʤ ʽʟ ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʢʽʚ ʾʭ ʥʘʫ-

ʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʍʍɯ ʩʪʦʣʽʪʪʽ. ʉʘʤʝ ʥʘʥʦʪʝʭ-
ʥʦʣʦʛʽʾ ʚʠʷʚʠʣʠʩʴ ʚ ʮʠʭ ʢʨʘʾʥʘʭ ʦʩʥʦʚʥʠʤ ʧʨʠʦʨʽʪʝʪʦʤ ʥʘʫʢʦʚʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. ɺ 

ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʦʙʤʝʞʠʤʦʩʴ ʪʽʣʴʢʠ ʨʦʟʛʣʷʜʦʤ ʦʩʥʦʚʥʠʭ ʜʦʩʷʛ-
ʥʝʥʴ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʛʘʣʫʟʽ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʢʩʪʠʣʶ ʪʘ ʥʘʥʦ-

ʦʜʷʛʫ ʚ ʋʢʨʘʾʥʽ, ʙʝʟʧʝʨʝʯʥʦ ʧʨʠ ʮʴʦʤʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʩʥʫʶ-
ʯʦʛʦ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʢʩʪʠʣʶ ʪʘ ʥʘʥʦʦʜʷʛʫ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ʚʢʘʟʘʥʠʭ ʥʘʥʦʚʠʨʦʙʽʚ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʩʬʦʨ-

ʤʫʣʶʚʘʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘʢʽ ʥʘʧʨʷʤʢʠ ʾʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 
ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ. ʇʨʠ 

ʮʴʦʤʫ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʠʪʠ ʚʠʨʽʰʝʥʥʶ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 
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1. ʈʦʟʨʦʙʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘ-

ʩʘʜ ʬʦʨʤʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʨʽʚʥʷ ʷʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʯʥʦʩʪʽ ʥʘʥʦʪʝʢʩʪʠʣʶ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

2. ʉʪʚʦʨʝʥʥʷ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʢʣʘʩʠʬʽʢʘʮʽʾ 
ʛʨʫʧʦʚʦʛʦ, ʚʠʜʦʚʦʛʦ, ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʥʘʥʦ-

ʪʝʢʩʪʠʣʶ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

3. ʌʦʨʤʫʣʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʩʪʘʥʜʘʨʪʠ-

ʟʘʮʽʾ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ. 

4. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʦʢʨʝʤʦʛʦ 
ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ ʥʘʥʦʪʝʢʩʪʠʣʶ ʪʘ ʥʘʥʦʦʜʷʛʫ, ʷʢ ʮʝ ʧʨʠʡʥʷʪʦ ʫ 

ʽʥʰʠʭʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥʘʭ. 

5. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥ-

ʮʠʧʽʚ ʪʦʚʘʨʦʟʥʘʚʯʦʛʦ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʯʦʛʦ ʘʫʜʠʪʫ ʜʣʷ ʦʮʽʥʢʠ 

ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʦ-

ʪʝʢʩʪʠʣʶ ʦʜʷʛʦʚʦʛʦ, ʩʧʦʨʪʠʚʥʦʛʦ, ʤʝʜʠʯʥʦʛʦ ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. 

6. ɺʠʷʚʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʨʠʥʢʦʚʽ ʧʝʨʝʚʘʛʠ ʥʘʥʦʪʝʢʩʪʠʣ 
ʥʘʜ ʟʚʠʯʘʡʥʠʤʠ-ʘʥʘʣʦʛʽʯʥʠʤʠ ʪʦʚʘʨʘʤʠ ʰʚʝʡʥʦʾ ʪʘ ʪʨʠʢʦʪʘʞʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ. 

7. ɿʘʙʝʟʧʝʯʝʥʥʷ ʪʽʩʥʦʾ ʫʚôʷʟʢʠ ʤʽʞ ʟʥʘʥʥʷʤʠ ʩʪʨʫʢʪʫʨʠ ʚʠ-

ʜʦʚʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʤʦʛ ʜʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʯʥʦʩʪʽ ʥʘʥʦʪʝʢʩʪʠʣʶ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʧʝʨʝʣʽʢʦʤ ʢʣʶ-

ʯʦʚʠʭ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʩʪʫ-

ʜʝʥʪʽʚ ʪʝʢʩʪʠʣʴʥʠʭ ʽ ʪʦʚʘʨʦʟʥʘʚʯʦ-ʢʦʤʝʨʮʽʡʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʩʬʝʨʠ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ. 

8. ɺʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʽ ʥʘʙʣʠʞʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʘʥʦʦʜʷʛʫ ʽʟ ʥʘʥʦʪʝʢʩʪʠʣʶ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʤʽʥʽʤʽʟʘʮʽʾ 

ʾʭ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 

9. ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʮʽʥ ʥʘʥʦʪʝʢʩ-

ʪʠʣʶ ʽ ʚʠʨʦʙʽʚ ʟ ʥʴʦʛʦ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ ʩʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʨʽʚʥʷ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʥʦʚʽʪʥʽʭ ʚʠʜʽʚ ʥʘʥʦʪʦʚʘʨʽʚ. 

ʎʽʣʢʦʤ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʫʩʧʽʰʥʝ ʚʠʨʽʰʝʥʥʷ ʧʽʜʥʷʪʠʭ ʧʠʪʘʥʴ 

ʚʠʤʘʛʘʻ: 

- ʩʪʚʦʨʝʥʥʷ ʧʨʠ ʘʢʘʜʝʤʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʩʫ-

ʯʘʩʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʦʙʣʘʜʥʘʥʠʭ ʥʝʦʙʭʽʜʥʠ-
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ʤʠ ʧʨʠʣʘʜʘʤʠ ʪʘ ʘʧʘʨʘʪʫʨʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʘʥʦʪʝʢʩʪʠʣʶ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʦʪʝʢʩ-

ʪʠʣʶ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʬʝʨʠ ʡʦʛʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ; 

- ʧʦʛʣʠʙʣʝʥʥʷ ʭʽʤʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ, ʤʝʜʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʝʢʩʪʠʣʶ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʡʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ; 

- ʩʪʚʦʨʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʜʠʯ-

ʥʠʭ ʥʘʥʦʧʨʝʧʝʨʝʪʽʚ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

- ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ ʚʠʤʘʛʘʻ ʩʫʪʪʻʚʦʾ ʜʝʨʞʘʚʥʦʾ ʧʽʜ-

ʪʨʠʤʢʠ ʪʘ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʩʪʚʦʨʝʥʥʷ ʚ 

ʋʢʨʘʾʥʽ, ʷʢ ʽ ʫ ʙʘʛʘʪʴʦʭ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥʘʭ: 

- ʩʠʩʪʝʤʠ ʛʘʣʫʟʝʚʦʾ ʪʘ ʜʝʨʞʘʚʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ 

ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʥʘʥʦʧʨʦʜʫʢʮʽʾ, 

ʚʢʣʶʯʘʶʯʠ ʥʘʥʦʪʝʢʩʪʠʣʴ ʽ ʦʜʷʛ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʜʘʥʥʷ ʦʢʨʝʤʦʛʦ ʟʙʽʨʥʠʢʘ ʧʨʦ ʤʽʞʥʘʨʦʜʥʠʡ 

ʜʦʩʚʽʜ ʪʘ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʥʦ-

ʧʨʦʜʫʢʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʥʘʥʦʪʝʢʩʪʠʣʴ ʽ ʦʜʷʛ. 

ʈʝʟʶʤʫʶʯʠ ʥʘʚʝʜʝʥʫ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʽʥʬʦʨʤʘʮʽʶ, ʩʣʽʜ ʚʽʜʟʥʘ-

ʯʠʪʠ, ʱʦ ʦʙʨʘʥʠʡ ʚ ʥʽʡ ʧʽʜʭʽʜ ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʥʦʪʝʢʩʪʠʣʶ ʽ ʦʜʷʛʫ, 

ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʨʠʜʘʪʥʠʤ ʽ ʜʣʷ ʘʥʘʣʽʟʫ ʽʥʰʠʭ ʛʨʫʧ 

ʽ ʚʠʜʽʚ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʇʘʪʦʥ ɹ. ʅʘʥʦʥʘʫʢʘ ʽ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ: ʪʝʭʥʽʯʥʠʡ, ʤʝʜʠʯʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪʠ / ɹ. ʇʘʪʦʥ, 
ɿ. ʄʦʞʝʣʝʥʢʦ, ɯ. ʏʝʢʤʘʥ, ɹ. ʄʦʚʯʘʥ // ɺʽʩʥʠʢ ʅɸʅ ʋʢʨʘʾʥʠ, 2009, ˉ 6. ï  
ʉ. 18ï26. 2. ʉʘʣʽʢʦʚʘ ʆ. ɺ. ɼʝʨʞʘʚʥʘ ʧʦʣʽʪʠʢʘ ʫ ʩʬʝʨʽ ʥʘʥʦʥʘʫʢʠ ʪʘ ʥʘʥʦ-
ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʢʨʘʾʥʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʨʽʻʥʪʠʨʽʚ / ʆ. ɺ. ʉʘʣʽʢʦʚʘ // ɽʢʦʥʦʤʽʢʘ ʽ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 2014. ï  ̄3. ï ʉ. 121ï136. 3. ʂʨʠʯʝʚʩʴʢʠʡ ɻ. ɽ. ʅʘʥʦ-, ʙʠʦ-, 
ʭʠʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʦʣʦʢʦʥ, ʪʝʢʩʪʠʣʷ ʠ 
ʦʜʝʞʜʳ : ʤʦʥʦʛʨʘʬʠʷ / ɻ. ɽ. ʂʨʠʯʝʚʩʢʠʡ. ï ʄʦʩʢʚʘ : ʀʟʚʝʩʪʠʷ, 2011. ï 528 ʩ. 
4. ɻʘʣʠʢ ɯ. ʉ. ʇʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ 
ʪʝʢʩʪʠʣʶ : ʤʦʥʦʛʨʘʬʽʷ / ɯ. ʉ. ɻʘʣʠʢ, ɹ. ɼ. ʉʝʤʘʢ. ï ʃʴʚʽʚ : ɺʠʜ-ʚʦ ʃʴʚʽʚʩʴʢʦʾ 
ʢʦʤʝʨʮʽʡʥʦʾ ʘʢʘʜʝʤʽʾ, 2014. ï 588 ʩ. 5. ʄʘʪʚʝʡʮʦʚʘ ʉ. ɸ. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠ-
ʨʦʙʥʠʮʪʚʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ / ʉ. ɸ. ʄʘʪʚʝʡʮʦʚʘ, ʉ. ɸ. ʂʘʨʚʠʥ, ʆ. ɸ. ʇʦ-
ʨʦʩʢʘ // ɺʽʩʥʠʢ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 2014, ˉ 5 ï  
ʉ. 55ï60. 6. ʉʝʤʘʢ ɹ. ɹ. ʇʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʤʝʜʠʯʥʦʛʦ ʥʘʥʦʪʝʢʩʪʠ-
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ʣʶ ʚ ʋʢʨʘʾʥʽ / ɹ. ɹ. ʉʝʤʘʢ // ɽʢʦʥʦʤʽʢʘ ʪʘ ʜʝʨʞʘʚʘ, 2015. ï  ̄3 ï ʉ. 15ï18. 
ʉʝʤʘʢ ɹ. ɹ. ʇʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʤʝʜʠʯʥʦʛʦ ʥʘʥʦʪʝʢʩʪʠʣʶ ʚ ʋʢʨʘʾʥʽ / 
ɹ. ɹ. ʉʝʤʘʢ // ɽʢʦʥʦʤʽʢʘ ʪʘ ʜʝʨʞʘʚʘ, 2015. ï  ̄3 ï ʉ. 15ï18. 7. ɻʘʣʠʢ ɯ. ʉ. 
ʊʦʚʘʨʦʟʥʘʚʯʽ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ, ʷʢʦʩʪʽ ʪʘ ʙʝʟ-
ʧʝʯʥʦʩʪʽ ʥʘʥʦʪʝʢʩʪʠʣʶ / ɯ. ʉ. ɻʘʣʠʢ, ɹ. ɼ. ʉʝʤʘʢ // ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ ʪʦʨ-
ʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ, 2016, ʚʠʧ. 11. ï ʉ. 5ï10. 
8. ʄʠʭʘʡʣʝʥʢʦ ɺ. ʄ. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ï ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʨʠʟʠʢʠ 
ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ / ɺ. ʄ. ʄʠʭʘʡʣʝʥʢʦ, ɸ. ʆ. ɭʣʝʡʢʦ // ʆʥʢʦʣʦʛʽʷ, 2018, ʪ. 10, 

 ̄4. ï ʉ. 20ï26. 9. ɹʝʣʦʢʨʳʣʦʚʘ ɽ. ɸ. ʇʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦ-
ʤʘʪʝʨʠʘʣʦʚ ʚ ʈʦʩʩʠʠ. ɺʳʭʦʜ ʨʦʩʩʠʡʩʢʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ: 
ʦʧʳʪ ʫʩʧʝʭʘ ʠ ʩʦʜʨʫʞʝʩʪʚʘ, ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ : ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 
ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʀʟʜ-ʚʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʪʝʭʥʠ-
ʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2011. ï 156 ʩ. 10. ʅʽʢʦʣʘʡʯʫʢ ʃ. ɻ. ʉʫʯʘʩʥʽ ʥʘʧʨʷʤʢʠ 
ʥʘʥʦʦʩʚʽʪʠ ʬʘʭʽʚʮʽʚ ʪʦʚʘʨʦʟʥʘʚʯʦ-ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʧʨʦʮʝʩʽ ʾʭ ʥʘʚʯʘʥʥʷ 
ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ / ʃ. ɻ. ʅʽʢʦʣʘʡʯʫʢ, ɯ. ʉ. ɻʘʣʠʢ, ɹ. ɼ. ʉʝʤʘʢ // ʄʘʪʝʨʽʘʣʠ Vɯɯ-ʾ 
ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ̔ ʥʪʝʨʥʝʪ-ʢʦʥʬ. çɯʥʥʦʚʘʮʽʾ ʚ ʫʧʨʘʚʣʽʥʥʽ ʘʩʦʨʪʠʤʝʥʪʦʤ, 
ʷʢʽʩʪʶ ʪʘ ʙʝʟʧʝʢʦʶ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ: ʤ. ʃʴʚʽʚ, ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 5 ʛʨʫʜʥʷ 2019 ʨʦʢʫ . ï ʉ. 40ï41. ï 214 c. 

ɿ. ʇ. ʈʘʯʠʥʩʴʢʘ, zojar87@gmail.com 
ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ  

çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ 

ʆʉʆɹʃʀɺʆʉʊɯ ʂʃɸʉʀʌɯʂɸʎɯɰ ʊɸ  
ʉʋʏɸʉʅʆɻʆ ɸʉʆʈʊʀʄɽʅʊʋ ʄôʗʉɸ  

ʉɺʀʅɽʁ ʊɸ ʇʈʆɼʋʂʊɯɺ ʁʆɻʆ ʇɽʈɽʈʆɹʂʀ 

ʄôʷʩʦ ʻ ʚʘʞʣʠʚʠʤ ʧʨʦʜʫʢʪʦʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʝʡ, ʪʘʢ ʷʢ ʚʦʥʦ 
ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʙʽʣʢʽʚ, ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝ-

ʯʦʚʠʥ ʽ ʚʽʪʘʤʽʥʽʚ. ʉʚʠʥʠʥʘ ʧʦʨʽʚʥʷʥʦ ʟ ʤôʷʩʦʤ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ 

ʽʥʰʠʭ ʚʠʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʚʠʱʦʶ ʟʘʩʚʦʶʚʘʥʽʩʪʶ ʙʽʣʢʘ, 
ʦʩʢʽʣʴʢʠ ʚ ʥʽʡ ʤʘʣʦ ʤʽʩʪʠʪʴʩʷ ʪʘʢʠʭ ʥʝʧʦʚʥʦʮʽʥʥʠʭ ʙʽʣʢʽʚ ʷʢ ʛʘ-

ʣʦʛʝʥ ʪʘ ʝʣʘʩʪʠʥ. ɼʣʷ ʩʚʠʥʠʥʠ ʭʘʨʘʢʪʝʨʥʘ ʤôʷʢʰʘ ʢʦʥʩʠʩʪʝʥʮʽʷ 
ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʤôʷʩʘ. ʇʦʚʝʨʭʥʷ ʨʦʟʨʽʟʫ ʪʦʥʢʦ  ʘʙʦ 

ʱʽʣʴʥʦ ʟʝʨʥʠʩʪʘ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦ çʤʘʨʤʫʨʦʚʽʩʪʶè. ʉʧʦʣʫʯʥʘ 

ʪʢʘʥʠʥʘ ʥʝ ʪʘʢʘ ʛʨʫʙʘ, ʷʢ ʫ ʷʣʦʚʠʯʠʥʠ, ʽ ʢʨʘʱʝ ʨʦʟʚʘʨʶʻʪʴʩʷ. 
ʉʚʠʥʠʥʫ ʧʦʜʽʣʷʶʪʴ ʟʘ ʩʪʘʪʪʶ, ʚʽʢʦʤ ʽ ʚʛʦʜʦʚʘʥʽʩʪʶ. ɺʠʨʽʟʥʷʶʪʴ 

ʤô̫ ʩʦ ʢʥʫʨʽʚ ʽ ʩʚʠʥʦʤʘʪʦʢ; ʤô̫ ʩʦ ʧʦʨʦʩʷʪ-ʤʦʣʦʯʥʠʢʽʚ ʟ ʤʘʩʦʶ 

ʪʫʰʽ ʫ ʪʝʧʣʦʤʫ ʩʪʘʥʽ ʚʽʜ 3 ʜʦ 6 ʢʛ, ʧʽʜʩʚʠʥʢʽʚ ï ʤʘʩʦʶ ʚʽʜ 12 ʜʦ 
39 ʢʛ ʫ ʰʢʫʨʽ ʽ ʚʽʜ 10 ʜʦ 34 ʢʛ ʙʝʟ ʰʢʫʨʠ. 
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ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʛʦʜʦʚʘʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʩʚʠʥʠʥʫ ʜʽʣʷʪʴ ʥʘ 5 

ʢʘʪʝʛʦʨʽʡ. [1] 

ɼʦ ɯ ʢʘʪʝʛʦʨʽʾ (ʙʝʢʦʥʥʦʾ) ʥʘʣʝʞʘʪʴ ʪʫʰʽ ʙʝʢʦʥʥʠʭ ʩʚʠʥʝʡ ʟ 

ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʶ ʤô̫ ʟʦʚʦʶ ʪʢʘʥʠʥʦʶ, ʟ ʤʘʩʦʶ ʪʫʰʽ ʫ ʪʝʧʣʦʤʫ 

ʩʪʘʥʽ ʚʽʜ 53 ʜʦ 72 ʢʛ ʫ ʰʢʫʨʽ, ʪʦʚʱʠʥʦʶ ʩʘʣʘ ʥʘʜ ʦʩʪʠʩʪʠʤʠ 

ʚʽʜʨʦʩʪʢʘʤʠ ʤʽʞ 6ï7 ʩʧʠʥʥʠʤʠ ʭʨʝʙʮʷʤʠ ʚʽʜ 1,5 ʜʦ 3,5 ʩʤ. ɺʦʥʦ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʦʟʤʽʱʝʥʦ ʨʽʚʥʦʤʽʨʥʠʤ ʰʘʨʦʤ ʫʟʜʦʚʞ ʜʦʚʞʠʥʠ 

ʧʽʚʪʫʰʽ, ʭʦʯʘ ʜʦʧʫʩʢʘʶʪʴ ʨʽʟʥʠʮʶ ʚ ʪʦʚʱʠʥʽ ʩʘʣʘ ʥʘ ʭʦʣʮʽ ʫ 

ʥʘʠʪʦʚʱʽʠ ʾʾ ʯʘʩʪʠʥʽ ʽ ʥʘ ʧʦʧʝʨʝʢʫ ʚ ʥʘʡʪʦʥʰʽʡ ʾʾ ʯʘʩʪʠʥʽ ʚ 

ʤʝʞʘʭ 1,5 ʩʤ. ʅʘ ʧʦʧʝʨʝʯʥʦʤʫ ʨʦʟʨʽʟʽ ʛʨʫʜʠʥʢʠ ʥʘ ʨʽʚʥʽ ʤʽʞ 

ʰʦʩʪʠʤ ʽ ʩʴʦʤʠʤ ʨʝʙʨʘʤʠ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʧʨʦ-

ʰʘʨʢʽʚ ʤô̫ ʟʦʚʦʾ ʪʢʘʥʠʥʠ. ʅʝ ʜʦʧʫʩʢʘʶʪʴ ʧʽʛʤʝʥʪʘʮʽʾ ʰʢʫʨʠ, 

ʥʘʷʚʥʽʩʪʴ ʢʨʦʚʦʧʽʜʪʽʢʘʥʴ, ʪʨʘʚʤʘʪʠʯʥʠʭ ʫʰʢʦʜʞʝʥʴ, ʧʫʭʣʠʥ. 

ɼʦ II ʢʘʪʝʛʦʨʽʾ (ʤô̫ ʩʥʘ ï ʤʦʣʦʜʥʷʢ) ʥʘʣʝʞʘʪʴ ʪʫʰʽ ʤô̫ ʩʥʠʭ 

ʩʚʠʥʝʡ (ʤʦʣʦʜʥʷʢʘ) ʤʘʩʦʶ ʚʽʜ 39 ʜʦ 98 ʢʛ ʫ ʰʢʫʨʽ, ʚʽʜ 37 ʜʦ 

91 ʢʛ ʙʝʟ ʢʨʫʧʦʥʘ, ʚʽʜ 34 ʜʦ 90 ʢʛ ʙʝʟ ʰʢʫʨʠ ʟ ʪʦʚʱʠʥʦʶ ʩʘʣʘ ʚʽʜ 

1,5 ʜʦ 4,0 ʩʤ, ʘ ʪʘʢʦʞ ʪʫʰʽ ʧʽʜʩʚʠʥʢʽʚ. 

ɼʦ III ʢʘʪʝʛʦʨʽʾ (ʞʠʨʥʘ) ʥʘʣʝʞʘʪʴ ʪʫʰʽ ʞʠʨʥʠʭ ʩʚʠʥʝʡ ʨʽʟʥʦʾ 

ʤʘʩʠ ʟ ʪʦʚʱʠʥʦʶ ʩʘʣʘ 4,1 ʩʤ ʽ ʚʠʱʝ. 

ɼʦ IV ʢʘʪʝʛʦʨʽʾ (ʧʨʦʤʧʝʨʝʨʦʙʢʘ) ʥʘʣʝʞʘʪʴ ʪʫʰʽ ʩʚʠʥʝʡ ʤʘ-

ʩʦʶ ʚʠʱʝ ʛʨʘʥʠʯʥʦʾ ʜʣʷ II ʢʘʪʝʛʦʨʽʾ. 

ɼʦ V ʢʘʪʝʛʦʨʽʾ (ʤô̫ ʩʦ ʧʦʨʦʩʷʪ) ʥʘʣʝʞʘʪʴ ʪʫʰʽ ʧʦʨʦʩʷʪ-ʤʦʣʦʯ-

ʥʠʢʽʚ ʤʘʩʦʶ ʚʽʜ 3 ʜʦ 6 ʢʛ, ʚ ʷʢʠʭ ʰʢʫʨʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʘʥʘʣʦ-

ʛʽʯʥʦʶ ʩʚʠʥʠʥʽ ɯ ʢʘʪʝʛʦʨʽʾ, ʘ ʦʩʪʠʩʪʽ ʚʽʜʨʦʩʪʢʠ ʭʨʝʙʮʽʚ ʽ ʨʝʙʨʘ ʥʝ 

ʧʦʚʠʥʥʽ ʚʠʩʪʫʧʘʪʠ. 

ɺʠʧʫʩʢʘʶʪʴ ʪʘʢʦʞ ʩʚʠʥʠʥʫ ʦʙʨʽʟʥʫ, ʚ ʷʢʦʾ ʟʥʷʪʦ ʩʘʣʦ ʚʟʜʦʚʞ 

ʚʩʽʻʾ ʜʦʚʞʠʥʠ ʭʨʝʙʪʦʚʦʾ ʯʘʩʪʠʥʠ ʧʽʚʪʫʰʽ ʥʘ ʨʽʚʥʽ 1/3 ʰʠʨʠʥʠ 

ʧʽʚʪʫʰʽ ʚʽʜ ʭʨʝʙʪʘ, ʘ ʪʘʢʦʞ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʣʦʧʘʪʢʠ ʽ ʩʪʝʛʥʦʚʦʾ 

ʯʘʩʪʠʥʠ. ɺʦʥʘ ʥʘʣʝʞʠʪʴ ʜʦ II ʢʘʪʝʛʦʨʽʾ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚ ʪʦʨʛʽʚʝʣʴʥʽʡ ʤʝʨʝʞʽ ʚʠʧʫʩʢʘʶʪʴ ʩʚʠʥʠʥʫ ɯ ʽ 

V ʢʘʪʝʛʦʨʽʡ, ʘ ʪʘʢʦʞ ʪʫʰʽ ʧʽʜʩʚʠʥʢʽʚ ʫ ʰʢʫʨʽ, ʩʚʠʥʠʥʫ II ʽ III ʢʘ-

ʪʝʛʦʨʽʡ ʙʝʟ ʰʢʫʨʠ ʘʙʦ ʟʽ ʟʥʷʪʠʤ ʢʨʫʧʦʥʦʤ, ʘ ʪʘʢʦʞ ʩʚʠʥʠʥʫ 

ʦʙʨʽʟʥʫ [1, 2]. 

ʋ ʩʪʘʥʜʘʨʪʽ ɭɽʂ/ʆʆʅ ʥʘ ʩʚʠʥʷʯʽ ʪʫʰʽ ʽ ʚʽʜʨʫʙʠ ʧʝʨʝʜʙʘʯʝʥʦ 

ʥʦʨʤʘʪʠʚʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʢʦʣʴʦʨʫ ʤô̫ ʩʘ ʽ ʞʠʨʫ, ʷʢʽ ʦʮʽʥʶʶʪʴ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʦ ʟʘ ʢʦʣʴʦʨʦʚʠʤʠ ʰʢʘʣʘʤʠ. ʇʝʨʝʜʙʘʯʝʥʦ 6 ʢʦʣʴʦ-
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ʨʦʚʠʭ ʜʽʘʧʘʟʦʥʽʚ ʜʣʷ ʤô̫ ʩʘ ʽ 8 ï ʜʣʷ ʞʠʨʫ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʷʢʦʩʪʽ ʤô̫ ʩʘ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʦʞ ʢʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ ʨʅ. ɺʦʥʦ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʢʦʣʴʦʨʫ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʥʘʣʝʞ-

ʥʽʩʪʴ ʤô̫ ʩʘ ʜʦ ʛʨʫʧ PSE, NOR, DFD. 

ʎʠʤ ʩʪʘʥʜʘʨʪʦʤ ʩʚʠʥʠʥʫ ʩʦʨʪʫʶʪʴ ʥʘ 7 ʛʨʫʧ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʦʚʱʠʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʞʠʨʫ, ʥʘ 4 ʛʨʫʧʠ ï ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ 

ʚʽʜʛʦʜʽʚʣʽ ʡ ʫʪʨʠʤʘʥʥʷ ʭʫʜʦʙʠ, ʥʘ 3 ʛʨʫʧʠ ï ʟʘ ʩʧʦʩʦʙʦʤ ʟʘʙʦʶ ʽ 

ʥʘ 4 ʛʨʫʧʠ ï ʟʘ ʩʧʦʩʦʙʦʤ ʧʽʩʣʷʟʘʙ̔ʡʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ [3]. 

ʅʝ ʜʦʧʫʩʢʘʶʪʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʤʠʩ-

ʣʦʚʦʛʦ ʧʝʨʝʨʦʙʣʝʥʥʷ ʥʘ ʭʘʨʯʦʚʽ ʮʽʣʽ ʩʚʠʥʠʥʫ IV ʢʘʪʝʛʦʨʽʾ; ʧʽʜ-

ʩʚʠʥʢʠ ʙʝʟ ʰʢʫʨʠ; ʩʚʠʥʠʥʫ, ʦʪʨʠʤʘʥʫ ʚʽʜ ʢʥʫʨʽʚ; ʟʘʤʦʨʦʞʝʥʫ 

ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʘʟʫ; ʟ ʧʦʞʦʚʪʽʣʠʤ ʩʘʣʦʤ; ʽʟ ʟʘʯʠʱʝʥʥʷʤʠ ʚʽʜ 

ʧʦʙʠʪʦʩʪʝʡ ʽ ʢʨʦʚʦʧʽʜʪʽʢʘʥʴ ʥʘ ʧʣʦʱʽ ʙʽʣʴʰ ʷʢ 10 % ʧʦʚʝʨʭʥʽ 

ʘʙʦ ʟʨʠʚʘʤʠ ʧʽʜʰʢʽʨʷʥʦʛʦ ʞʠʨʫ ʥʘ ʧʣʦʱʽ ʙʽʣʴʰ ʷʢ 15 % 

ʧʦʚʝʨʭʥʽ; ʟ ʥʝʧʨʘʚʠʣʴʥʠʤ ʨʦʟʯʣʝʥʫʚʘʥʥʷʤ ʪʫʰʽ ʚʟʜʦʚʞ ʭʨʝʙʪʘ; 

ʜʝʬʦʨʤʦʚʘʥʽ ʧʽʚʪʫʰʽ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʉʠʨʦʭʤʘʥ ɯ. ɺ., ʃʦʟʦ-

ʚʘ ʊ. ʄ. ʊʦʚʘʨʦʟʥʘʚʩʪʚʦ ʤô̫ ʩʘ ʽ ʤô̫ ʩʥʠʭ ʪʦʚʘʨʽʚ : ʧʽʜʨʫʯʥʠʢ. ï 2-ʛʝ ʚʠʜ. 
ʧʝʨʝʨʦʙ. ʪʘ ʜʦʧʦʚ. ï ʂʠʾʚ :ʎʝʥʪʨ ʫʯʙ. ʣ-ʨʠ, 2009. ï 378 ʩ. 2. ɼʉʊʋ 4590:2006 

ʅʘʧʽʚʬʘʙʨʠʢʘʪʠ ʤôʷʩʥʽ ʥʘʪʫʨʘʣʴʥʽ ʚʽʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʽʣʝʥʥʷ ʩʚʠʥʠʥʠ ʟʘ ʢʫʣʽ-
ʥʘʨʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ. ï ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾ-
ʥʠ, 2006. ï 16 ʩ. 3. ɼʦʤʘʨʝʮʴʢʠʡ ɺ. ɸ., ʆʩʪʘʧʯʫʢ ʄ. ɺ., ʋʢʨʘʾʥʝʮʴ ɸ. ɯ. ʊʝʭʥʦʣʦ-
ʛʽʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ï ʂʠʾʚ : ʅʋʍʊ, 2003. ï 569 ʩ 

ʃ. ɯ. ʈʝʰʝʪʠʣʦ, ʢ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ, lidare@ukr.net 
ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʇʆʃɯʇʐɽʅʅʗ ɸʉʆʈʊʀʄɽʅʊʋ ʊɸ ʗʂʆʉʊɯ  
ɿɸʂʋʉʆʏʅʀʍ ʆɺʆʏɽɺʀʍ ʂʆʅʉɽʈɺɯɺ 

ʆʚʦʯʝʚʽ ʢʦʥʩʝʨʚʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʢʫʩʦʯʥʽ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʧʨʦʜʫʢʪʠ, ʬʘʩʦʚʘʥʽ ʚ ʪʘʨʫ, ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʫʧʦʨʝʥʽ ʪʘ ʩʪʝʨʠʣʽ-

ʟʦʚʘʥʽ. ɺʦʥʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ ʫ ʩʧʦʞʠʚʘʯʽʚ, ʭʦʯʘ 

ʽ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʦʜʫʢʪʽʚ ʧʝʨʰʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʧʦʞʠʚʥʫ ʪʘ ʢʦʨʠʩʥʫ ʦʚʦʯʝʚʫ ʧʨʦ-

ʜʫʢʮʽʶ ʧʨʦʪʷʛʦʤ ʮʽʣʦʛʦ ʨʦʢʫ. 

ɺ ʋʢʨʘʾʥʽ ʦʚʦʯʝʢʦʥʩʝʨʚʥʫ ʛʘʣʫʟʴ ʚʚʘʞʘʶʪʴ ʜʦʩʠʪʴ ʨʦʟʚʠʥʝ-

ʥʠʤ ʥʘʧʨʷʤʦʤ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ 
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ʫʤʦʚʠ ʢʨʘʾʥʠ ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ ʚ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʠʤʠ ʢʦʥʩʝʨʚʥʽ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ. 

ɼʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʩʴʦʛʦʜʥʽ ʦʩʥʦʚʥʠ-

ʤʠ ʟʘʚʜʘʥʥʷʤʠ ʦʚʦʯʝʢʦʥʩʝʨʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʨʦʟʰʠʨʝʥʥʷ ʽ 

ʧʦʣʽʧʰʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʇʨʦʛʥʦʟ ʩʧʝʮʽʘ-

ʣʽʩʪʽʚ ʨʠʥʢʫ ʧʝʨʝʜʙʘʯʘʻ ʥʘ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ ʚ ʋʢʨʘʾʥʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʢʫʩʦʯʥʠʭ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʰʠʨʦʢʠʤ ʧʦʧʠʪʦʤ ʫ ʩʧʦʞʠʚʘʯʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ. 

ɿʘʢʫʩʦʯʥʽ ʦʚʦʯʝʚʽ ʢʦʥʩʝʨʚʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʦʚʦʯʽʚ, ʱʦ 

ʟʘʟʜʘʣʝʛʽʜʴ ʙʫʣʠ ʧʽʜʜʘʥʽ ʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ ʢʦʥʩʝʨʚʽʚ ʚʠʩʦʢʦʶ ʢʘʣʦʨʽʡʥʽʩʪʶ. ɺʤʽʩʪ ʞʠʨʫ ʫ 

ʟʘʢʫʩʦʯʥʠʭ ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʘʭ ʩʢʣʘʜʘʻ 6,5ï15,4 %, ʙʽʣʢʽʚ ï 9,0ï

12,0 %, ʮʫʢʨʫ ï 8,1ï10,9 %, ʢʘʣʦʨʽʡʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 

109ï180 ʢʢʘʣ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʽ ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʢʫʩʦʯʥʠʭ ʦʚʦ-

ʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʤʽʥʶʶʪʴʩʷ ʤʘʣʦ. ʉʧʦʩʪʝʨʽ-

ʛʘʶʪʴʩʷ ʚʪʨʘʪʠ ʚʽʪʘʤʽʥʫ ʉ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʜʚʘʥʘʜʮʷʪʠ ʤʽʩʷʮʽʚ 

ʟʙʝʨʽʛʘʥʥʷ. ɿʘʢʫʩʦʯʥʽ ʦʚʦʯʝʚʽ ʢʦʥʩʝʨʚʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʙʝʟ ʟʤʽʥ ʷʢʦʩʪʽ ʜʚʘ-ʪʨʠ ʨʦʢʠ  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʯʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʢʫʩʦʯʥʠʭ ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ, ʦʙʦʚôʷʟʢʦʚʠʤ ʜʣʷ 

ʚʩʽʭ ʚʠʨʦʙʥʠʢʽʚ ʫ ɭʉ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʅɸʉʉʈ. ɿʘʙʝʟ-

ʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʻ ʦʩʥʦʚʦʶ ʢʝʨʫʚʘʥʥʷ ʷʢʽʩʪʶ ʽ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʫʢʫʧʥʽʩʪʴ ʟʘʧʣʘʥʦʚʘʥʠʭ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʚʝʜʝʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʪʫ ʟ ʤʝʪʦʶ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʛʦ ʟʘʜʦʚʦ-

ʣʝʥʥʷ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʷʢʦʩʪʽ.  

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʢʫʩʦʯʥʠʭ ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʠʨʦʚʠʥʘ. ʇʨʠʜʘʪʥʦʶ ʜʣʷ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʚʚʘʞʘʻʪʴʩʷ ʩʠʨʦʚʠʥʘ, ʷʢʘ ʥʝ ʤʽʩʪʠʪʴ ʙʫʜʴ-ʷʢʠʭ ʰʢʽʜʣʠ-

ʚʠʭ ʯʠ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʝʢʟʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦ-

ʜʞʝʥʥʷ, ʥʝʙʝʟʧʝʯʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʾʭ ʪʦʢʩʠʥʽʚ, ʩʪʦʨʦʥʥʽʭ 

ʜʦʤʽʰʦʢ, ʥʝ ʻ ʟʽʧʩʦʚʘʥʦʶ ʯʠ ʥʝʧʨʠʜʘʪʥʦʶ ʟʘ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ. 
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ɿʛʽʜʥʦ ʟ ʯʠʥʥʠʤʠ ʉʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʚ ʦʚʦʯʘʭ, 

ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʢʫʩʦʯʥʠʭ ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ, 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ, ʧʝʩʪʠʮʠʜʽʚ, ʩʦʣʝʡ ʚʘʞʢʠʭ ʤʝʪʘ-

ʣʽʚ, ʪʘʢ ʷʢ ʾʭ ʢʽʣʴʢʽʩʪʴ ʫ ʛʦʪʦʚʽʡ ʧʨʦʜʫʢʮʽʾ ʧʝʨʝʚʘʞʥʦ ʻ ʘʥʘ-

ʣʦʛʽʯʥʦʶ ʚʤʽʩʪʫ ʫ ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ. 

ʈʦʟʨʦʙʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʽʥʜʠʢʘʪʠʚʥʠʡ ʧʨʠʩʢʦʨʝʥʠʡ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʫ ʩʠʨʦʚʠʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʢʫʩʦʯʥʠʭ ʪʘ ʽʥʰʠʭ 

ʛʨʫʧ ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦ-

ʚʠʪʠ ʩʪʫʧʽʥʴ ʩʘʥʽʪʘʨʥʦʾ ʙʝʟʧʝʢʠ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ. 

ʉʴʦʛʦʜʥʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʩʧʦʞʠʚʘʯʽʚ, ʥʘʫʢʦʚʮʽ ʽ 

ʚʠʨʦʙʥʠʢʠ ʧʨʘʮʶʶʪʴ ʥʘʜ ʧʦʣʽʧʰʝʥʥʷʤ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʷʢʦʩʪʽ 

ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʢʫʩʦʯʥʠʭ. 

ʅʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʛʦʪʦʚʽ ʦʚʦʯʝʚʽ ʟʘʢʫʩ-

ʢʠ ʪʘ ʨʽʟʥʽ ʽʥʛʨʝʜʽʻʥʪʠ ʜʣʷ ʾʭ ʧʨʠʛʦʪʫʚʘʥʥʷ. ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦ-

ʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʙʘʯʢʦʚʦʾ ʽʢʨʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʦʧʝʨʝʜʥʻ 

ʦʙʩʤʘʞʫʚʘʥʥʷ ʰʤʘʪʢʽʚ, ʘ ʧʦʪʽʤ ʾʭ ʧʝʨʝʨʦʙʢʫ ʥʘ ʽʢʨʫ. ʆʙʩʤʘ-

ʞʫʚʘʥʥʷ ʥʘʜʘʻ ʧʨʦʜʫʢʪʫ ʦʩʦʙʣʠʚʦʛʦ ʩʤʘʢʫ ʩʚʽʞʦʾ ʩʪʨʘʚʠ. ɿʘ 

ʮʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʛʦʪʦʚʣʷʻ ʢʘʙʘʯʢʦʚʫ ʽʢʨʫ ʇʨɸʊ çʏʫʤʘʢè ʧʽʜ 

ʥʘʟʚʦʶ çɯʢʨʘ ʢʘʙʘʯʢʦʚʘ ʣʽʪʥʷè. 

ɼʝʷʢʠʤʠ ʫʢʨʘʾʥʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʦʩʚʦʻʥʦ ʚʠʨʦʙʥʠʮʪʚʦ 

ʢʦʥʩʝʨʚʽʚ çɯʢʨʘ ʟ ʛʘʨʙʫʟʽʚè, ʷʢʘ ʤʘʻ ʜʫʞʝ ʦʨʠʛʽʥʘʣʴʥʠʡ ʩʤʘʢ, 

ʙʘʛʘʪʘ ʢʘʣʽʻʤ, ʩʦʣʷʤʠ ʬʦʩʬʦʨʫ, ʤʘʛʥʽʶ, ʟʘʣʽʟʘ ʽ ʤʽʩʪʠʪʴ ʩʣʽʜʠ 

ʟʦʣʦʪʘ, ʷʢʝ ʥʝʦʙʭʽʜʥʝ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʜʣʷ ʫʢʨʽʧʣʝʥʥʷ ʽʤʫʥʽ-

ʪʝʪʫ. ʋ ʤôʷʢʦʪʽ ʛʘʨʙʫʟʽʚ ʤʘʣʦ ʢʣʽʪʢʦʚʠʥʠ ʽ ʚʦʥʘ ʣʝʛʢʦ ʟʘʩʚʦʶ-

ʶʪʴʩʷ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽʢʨʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʚʽʞʽ ʛʘʨʙʫʟʠ ʩʦʨʪʽʚ ʄʫʩʢʘʪʥʠʡ, ɻʽʙʨʠʜʥʠʡ, ɺʽʪʘʤʽʥʥʠʡ. ʇʦʟʠ-

ʪʠʚʥʠʤ ʫ ʮʽʡ ʨʦʟʨʦʙʮʽ ʻ ʪʝ, ʱʦ ʛʘʨʙʫʟʦʚʫ ʽʢʨʫ ʤʦʞʥʘ ʚʠʨʦʙʣʷʪʠ 

ʥʘ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʽʢʨʠ ʟ ʢʘʙʘʯʢʽʚ ʟʘ ʧʦʜʽʙʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. 

ʈʦʟʨʦʙʣʝʥʦ ʨʝʮʝʧʪʫʨʫ ʦʚʦʯʝʚʦʾ ʽʢʨʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʤʦʨʢʚʫ, 

ʮʠʙʫʣʶ, ʧʶʨʝ ʪʦʤʘʪʥʝ, ʧʝʨʝʮʴ ʯʝʨʚʦʥʠʡ, ʟʝʣʝʥʴ, ʧʝʨʝʮʴ ʯʦʨʥʠʡ 

ʤʝʣʝʥʠʡ, ʮʫʢʦʨ, ʩʽʣʴ, ʩʫʤʽʰ ʝʬʽʨʥʠʭ ʦʣʽʡ ʟ ʩʽʣʣʶ. 

ʅʘʫʢʦʚʮʽ ʆʜʝʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʭʘʨʯʦʚʦʾ ʧʨʦ-

ʤʠʩʣʦʚʦʩʪʽ ʚʝʜʫʪʴ ʨʦʟʨʦʙʢʠ ʫ ʥʘʧʨʷʤʽ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʢʫʩʦʯʥʠʭ ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ ʟ ʙʫʨʷʢʘ, ʙʘʢʣʘ-

ʞʘʥʽʚ, ʧʝʨʮʶ, ʪʦʤʘʪʽʚ. ɺʪʽʣʝʥʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʥʩʝʨʚʠ çɹʘʢʣʘ-

ʞʘʥʠ ʧʦ-ʙʦʨʦʜʠʥʩʴʢʠè, çɿʘʢʫʩʢʘ ʛʫʮʫʣʴʩʴʢʘè. 
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ʆʜʥʽʻʶ ʟ ʥʦʚʠʥʦʢ ʊʄ çɺʝʨʝʩè ʻ çɯʢʨʘ ʟ ʙʫʨʷʢʽʚè, ʫ ʩʢʣʘʜʽ 

ʷʢʦʾ: ʙʫʨʷʢ, ʮʠʙʫʣʷ, ʤʦʨʢʚʘ, ʚʠʨʦʱʝʥʽ ʥʘ ʚʣʘʩʥʠʭ ʧʦʣʷʭ ʽ 

ʪʦʤʘʪʥʘ ʧʘʩʪʘ. 

ʆʩʚʦʻʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʥʩʝʨʚʽʚ çʇʝʨʝʮʴ ʬʘʨʰʠʨʦʚʘʥʠʡ 

ʙʘʢʣʘʞʘʥʘʤʠ ʽ ʤʦʨʢʚʦʶè, ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʩʦʣʦʜʢʦʛʦ ʧʝʨ-

ʮʶ, ʱʦ ʬʘʨʰʠʨʫʻʪʴʩʷ ʩʫʤʽʰʰʶ ʰʤʘʪʢʽʚ ʙʘʢʣʘʞʘʥʽʚ, ʦʙʩʤʘʞʝ-

ʥʠʭ ʽ ʧʦʜʨʽʙʥʝʥʠʭ, ʮʠʙʫʣʽ, ʩʚʽʞʦʾ ʟʝʣʝʥʽ, ʟʘʣʠʪʠʭ ʪʦʤʘʪʥʠʤ 

ʩʦʫʩʦʤ. 

ʇʽʜ ʪʦʨʛʦʚʦʶ ʤʘʨʢʦʶ çɿʣʘʪʦʛʦʨè ʚʠʨʦʙʣʷʻʪʴʩʷ ʽ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʷʢʽʩʥʘ, ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʘ ʧʨʦʜʫʢʮʽʷ ʟ ʚʽʜʙʽʨʥʠʭ ʩʦʨʪʽʚ 

ʦʚʦʯʽʚ, ʚʠʛʦʪʦʚʣʝʥʘ ʥʘ ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʽ 

ʟʘ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ: ʢʦʥʩʝʨʚʠ çɻʦʣʫʙʮʽ ʟ ʨʠʩʦʤ ʽ ʦʚʦ-

ʯʘʤʠè, çʇʝʨʝʮʴ ʬʘʨʰʠʨʦʚʘʥʠʡ ʟ ʦʚʦʯʘʤʠè, çʂʚʘʩʦʣʷ ʟ ʦʚʦʯʘʤʠ 

ʚ ʪʦʤʘʪʥʦʤʫ ʩʦʫʩʽè, çɹʘʢʣʘʞʘʥʠ ʚ ʘʜʞʠʮʽè, çɸʩʦʨʪʽ ˉ 3è (ʦʛʽʨ-

ʢʠ, ʪʦʤʘʪʠ, ʤʦʨʢʚʘ, ʮʠʙʫʣʷ), ɸʩʦʨʪʽ çɿʦʣʦʪʘ ʦʩʽʥʴè (ʪʦʤʘʪʠ ʟʝʣʝ-

ʥʽ, ʧʝʨʝʮʴ ʙʦʣʛʘʨʩʴʢʠʡ, ʢʘʧʫʩʪʘ, ʤʦʨʢʚʘ, ʮʠʙʫʣʷ), ʘʩʦʨʪʽ 

çɺʦʟʥʝʩʝʥʩʴʢʝè (ʪʦʤʘʪʠ, ʧʝʨʝʮʴ ʙʦʣʛʘʨʩʴʢʠʡ, ʢʘʧʫʩʪʘ, ʤʦʨʢʚʘ, 

ʙʫʨʷʢ). 

ʋ ɻʨʫʟʽʾ ʨʦʟʨʦʙʣʝʥʦ ʦʚʦʯʝʚʠʡ ʧʘʰʪʝʪ ʟ ʩʦʾ ʫ ʤʦʣʦʯʥʦ-ʚʦʩʢʦ-

ʚʽʡ ʟʨʽʣʦʩʪʽ, ʷʢʫ ʦʙʨʦʙʣʷʶʪʴ ʧʘʨʦʶ ʧʨʠ 130 ʉ̄, ʱʦʙ ʟʤʝʥʰʠʪʠ ʫ 

ʥʽʡ ʚʤʽʩʪ ʫʨʝʘʟʠ, ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʝʨʮʶ ʙʦʣʛʘʨʩʴʢʦʛʦ, ʙʫʨʷʢʘ, 

ʤʦʨʢʚʠ, ʪʦʤʘʪʽʚ, ʯʘʩʥʠʢʫ ʽ ʮʠʙʫʣʽ.  

ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʪʚʦʨʝʥʥʶ ʧʨʦʜʫʢʪʽʚ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʢʨʽʤ ʚʣʘʩʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʨʠʩʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 

ɼʣʷ ʟʙʘʛʘʯʝʥʥʷ ʢʦʥʩʝʨʚʽʚ ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ ʥʘʪʫʨʘʣʴʥʫ ʩʠʨʦʚʠʥʫ (ʤʦʨʢʚʫ, ʛʘʨʙʫʟ, ʷʛʦʜʠ ʪʦʱʦ), 

ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ, ʚʠʩʽʚʢʠ, ʧʝʢʪʠʥ), ʤʽʥʝʨʘʣʴʥʽ ʝʣʝʤʝʥʪʠ (ʢʘʣʽʡ, 

ʤʘʛʥʽʡ, ʩʝʣʝʥ ʪʘ ʽʥʰʽ.) ʗʢ ʦʢʩʠʜ ʧʨʠ ʨʦʟʨʦʙʮʽ ʘʩʦʨʪʠʤʝʥʪʫ 

ʢʦʥʩʝʨʚʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ ʽ ʙʝʪʘ-ʢʘʨʦʪʠʥ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʚʦʯʝʚʽ ʢʦʥʩʝʨʚʠ, ʷʢ ʟʘʢʫʩʢʠ 

ʧʽʢʘʥʪʥʽ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʢʚʘʩʦʣʷ, ʤʦʨʢʚʘ, ʢʘʧʫʩʪʘ, ʪʦʤʘʪʠ, ʮʠʙʫʣʷ, 

ʯʘʩʥʠʢ, ʧʨʷʥʦʱʽ. ʎʽ ʢʦʥʩʝʨʚʠ ʤʽʩʪʷʪʴ ʧʨʠʨʦʜʥʽ ʙʽʦʘʥʪʠʦʢʩʠ-

ʜʘʥʪʠ, ʟʦʢʨʝʤʘ ʚʽʪʘʤʽʥʠ, ʷʢʽ ʟʜʘʪʥʽ ʟʘʭʠʱʘʪʠ ʢʣʽʪʠʥʠ ʽ ʪʢʘʥʠʥʠ 

ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ɿ ʤʽʥʝʨʘʣʴʥʠʭ 
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ʨʝʯʦʚʠʥ ʟʛʽʜʥʦ ʨʝʮʝʧʪʫʨʠ ʚʥʦʩʷʪʴ ʢʘʣʽʡ, ʢʘʣʴʮʽʡ, ʩʝʣʝʥ. ʂʦʥ-

ʩʝʨʚʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʪʘ ʧʨʦʬʽʣʘʢʪʠʮʽ ʥʦʚʦʫʪʚʦ-

ʨʝʥʴ, ʫʨʘʞʝʥʴ ʰʢʽʨʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʮʝʧʪʫʨʫ ʙʽʦʢʦʥʩʝʨʚʦʚʘʥʦʛʦ ʩʘʣʘʪʫ ʫ ʩʢʣʘʜʽ 

ʷʢʦʛʦ ʧʝʨʝʜʙʘʯʝʥʦ ʩʚʽʞʽ ʨʦʩʣʠʥʠ ʩʘʣʘʪʫ ʽ ʚʘʨʝʥʽ ʘʙʦ ʤʘʨʠʥʦʚʘʥʽ 

ʨʦʩʣʠʥʥʦ-ʙʽʣʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ. ɿʘʣʠʚʥʫ ʝʤʫʣʴʩʽʶ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʘʤʽʚ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʽ ʣʘʢʪʦʙʘʢʪʝʨʽʡ.. 

ɼʣʷ ʜʽʪʝʡ, ʭʚʦʨʠʭ ʥʘ ʧʽʻʣʦʥʝʬʨʠʪ, ʨʦʟʨʦʙʣʝʥʦ: ʨʘʛʫ ʦʚʦʯʝʚʝ ʚ 

ʙʽʣʦʤʫ ʩʦʫʩʽ; ʢʘʧʫʩʪʫ ʟ ʤʦʨʢʚʦʶ ʽ ʨʠʩʦʤ; ʢʘʙʘʯʢʠ ʟ ʤôʷʩʦʤ ʽ 

ʨʠʩʦʤ, ʛʘʨʙʫʟʠ ʟ ʤʦʣʦʢʦʤ ʽ ʨʠʩʦʤ; ʤʦʨʢʚʫ ʟ ʯʦʨʥʦʩʣʠʚʦʤ. ɼʦ ʾʭ 

ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʦʚʦʯʽ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʦʜʨʘʟʥʶʚʘʪʠ ʥʠʨʢʠ, ʥʘʩʪʦʾ ʣʽʢʘʨʩʴʢʠʭ ʪʨʘʚ ʽʟ ʩʝʯʦ-

ʛʽʥʥʠʤʠ, ʞʦʚʯʦʛʽʥʥʠʤʠ ʪʘ ʙʘʢʪʝʨʠʮʠʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ ɺ, ʉ, ʈʈ, ɽ. 

ʋɼʋʍʊ ʟʘʧʨʦʧʦʥʦʚʘʥʦ çʇʶʨʝ ʟ ʢʘʚʫʥʘè, ʷʢʝ ʤʽʩʪʠʪʴ ʮʫʢʨʠ, 

ʧʝʢʪʠʥʠ, ʢʣʽʪʢʦʚʠʥʫ, ʢʘʨʦʪʠʥ, ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ, ʤʘʻ ʣʽʢʫ-

ʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʃʴʚʽʚʩʴʢʠʤ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʨʦʟʨʦʙ-

ʣʝʥʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʨʝʮʝʧʪʫʨʫ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʢʮʽʾ ʟ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʟʘʢʫʩʦʯʥʠʭ ʦʚʦʯʝʚʠʭ ʢʦʥʩʝʨʚʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʣʘʛʝʥʘʨʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʫ ʣʘʛʝʥʘʨʽʾ 

7,85ï9,20 %, ʮʫʢʨʽʚ ʨʝʜʫʢʫʶʯʠʭ ï 3,84ï4,35 %, ʦʨʛʘʥʽʯʥʠʭ 

ʢʠʩʣʦʪ ï 0,13 %, ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ ï 0,37ï0,45 %, ʟʦʣʠ ï 0,52ï

057 %, ʚʽʪʘʤʽʥʫ ʉ ï 10,2ï14,6 %. ɿ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʽʜʝʥʪʠ-

ʬʽʢʦʚʘʥʦ ʷʙʣʫʯʥʫ, ʣʠʤʦʥʥʫ ʽ ʱʘʚʣʝʚʫ, ʟ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʽʡʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ï ʥʘʪʨʽʡ, 

ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, ʢʘʣʽʡ, ʢʨʝʤʥʽʡ, ʘʣʶʤʽʥʽʡ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, 

ʤʽʜʴ, ʭʨʦʤ, ʥʽʢʝʣʴ, ʪʠʪʘʥ, ʭʨʦʤ, ʙʘʨʽʡ, ʬʦʩʬʦʨ. 

ɿ ʣʘʛʝʥʘʨʽʻʶ ʨʦʟʨʦʙʣʝʥʦ ʩʘʣʘʪʠ çʄʠʣʷʪʠʥʩʴʢʠʡè ʽ çʇʽʢʘʥʪ-

ʥʠʡ ʟ ʣʘʛʝʥʘʨʽʻʶè, çɯʢʨʘ ʣʘʛʝʥʘʨʽʡʩʴʢʘ ʟ ʰʘʤʧʽʥʴʡʦʥʘʤʠ ʽ 

ʦʚʦʯʘʤʠè, çɯʢʨʘ ʖʣʽʘʥʩʴʢʘ ʟ ʛʣʠʚʘʤʠ ʽ ʣʘʛʝʥʘʨʽʻʶè, çɯʢʨʘ 

ɼʫʙʣʷʥʩʴʢʘè. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʛʫʩʪʘʮʽʡʥʦʾ ʦʮʽʥʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʟʘʢʫʩʦʯʥʽ ʦʚʦʯʝʚʽ ʢʦʥʩʝʨʚʠ ʟ ʣʘʛʝʥʘʨʽʻʶ ʦʪʨʠʤʘʣʠ ʚʠʩʦʢʽ ʙʘʣʠ. 
ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʢʦʥʩʝʨʚʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʛʝʥʘʨʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʙʨʠʤʠ ʩʧʦʞʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʤʘʶʪʴ 
ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʽ ʦʟʜʦʨʦʚʯʝ ʩʧʨʷʤʫʚʘʥʥʷ. ʃʘʛʝʥʘʨʽʶ 
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ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ, ʧʝʯʽʥʢʠ, 

ʥʠʨʦʢ, ʰʣʫʥʢʫ, ʢʠʰʝʯʥʠʢʘ, ʛʽʧʝʨʪʦʥʽʾ, ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʦʞʠ-

ʨʽʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʰʣʘʢʽʚ ʟ ʦʨʛʘʥʽʟʤʫ, ʟ ʥʝʾ ʚʠʜʽʣʝʥʦ ʨʝʯʦʚʠʥʫ, 
ʷʢʘ ʩʪʨʠʤʫʻ ʨʽʩʪ ʧʫʭʣʠʥ. 
ʉʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʇʨʦ ʙʝʟʧʝʯʥʽʩʪʴ ʪʘ 

ʷʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ : ɿʘʢʦʥ ʋʢʨʘʾʥʠ ˉ 771/ 97-ɺʈ (2973-17) / ɿʘ 
ʩʪʘʥʦʤ ʦʩʪʘʥʥʴʦʾ ʨʝʜʘʢʮʽʾ ʚʽʜ 30.05.2011. 2. ʃʦʟʦʚʘ ʊ. ʄ. ʋʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 
ʪʘ ʙʝʟʧʝʯʥʽʩʪʶ ʭʘʨʯʦʚʦʾ ʛʘʣʫʟʽ / ʊ. ʄ. ʃʦʟʦʚʘ, ɯ. ɺ. ʉʠʨʦʭʤʘʥ. ï ʃʴʚʽʚ :  
ʈʘʩʪʨ-7, 2018. ï 400 ʩ. 3. ʈʫʙʘʥ ʅ. ʇʝʨʝʨʦʙʢʘ ʧʣʦʜʦʦʚʦʯʝʚʦʾ ʽ ʷʛʽʜʥʦʾ ʧʨʦʜʫʢ-
ʮʽʾ. ʉʫʯʘʩʥʽ ʪʨʝʥʜʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://uhbdp. 
org/ua/news/project-news/2019-pererobkʘ. 4. ʇʨʦ ʩʭʚʘʣʝʥʥʷ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ 
ʦʚʦʯʽʚʥʠʮʪʚʘ ʪʘ ʧʝʨʝʨʦʙʥʦʾ ʛʘʣʫʟʽ. ʈʦʟʧʦʨʷʜʞʝʥʷ ʂʄʋ ʚʽʜ 31.10.2011 ʨ., 

 ̄1120-ʨ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://zakon.rada.gov.ua/ 
laws/show/1120-2011-%D1%80. 

ɭ. ɺ. ʍʤʝʣʴʥʠʮʴʢʘ, ʢ. ʪ. ʥ. ʜʦʮʝʥʪ, evghmel37112@gmail.com 
ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʦʦʧʩʧʽʣʢʠ  

çʇʦʣʪʘʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽè, ʋʢʨʘʾʥʘ  

ʉʆʈʊʀ ʂɸʈʊʆʇʃɯ ɿ ʅʆɺʀʄʀ ɺʃɸʉʊʀɺʆʉʊʗʄʀ 

ʉɹ ʦʛʦʜʥʽ, ʟʘʚʜʷʢʠ ʛʝʥʝʪʠʯʥʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʶ ʢʘʨʪʦʧʣʽ, ʚ ʩʚʽʪʽ 

ʧʦʯʠʥʘʻ ʨʦʟʚʠʚʘʪʠʩʷ ʥʦʚʠʡ ʥʘʧʨʷʤʦʢ ʩʝʣʝʢʮʽʾ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ï ʮʝ 
ʩʪʚʦʨʝʥʥʷ ʜʽʻʪʠʯʥʠʭ, ʩʧʝʮʽʘʣʴʥʠʭ ʩʦʨʪʽʚ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽ ʧʦʢʨʘ-

ʱʘʥʥʷ ʟʜʦʨʦʚô̫  ʣʶʜʠʥʠ, ʟʘʭʠʩʪʫ ʚʽʜ ʭʚʦʨʦʙ [4]. ɿʘʙʨʫʜʥʝʥʥʷ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʧʦʚʥʦʮʽʥʥʝ ʭʘʨʯʫʚʘʥʥʷ ʽ ʩʪʨʝʩʠ ï 

ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ. ɺʦʥʠ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʷʚʣʷʶʪʴʩʷ ʧʦʙʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʦʢʠʩʣʝʥʥʷ ʽ ʟʜʘʪ-
ʥʽ ʧʦʰʢʦʜʞʫʚʘʪʠ ʢʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ ʽ ɼʅʂ ʢʣʽʪʠʥ. ʎʝ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʨʘʢʫ, ʘʨʪʨʦʟʫ, ʧʦʨʫʰʝʥʥʷ ʽʤʫʥʽʪʝʪʫ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʩʪʘ-

ʨʽʥʥʷ. ʊʦʤʫ ʚʘʞʣʠʚʦ, ʱʦʙ ʫ ʨʘʮʽʦʥʽ ʤʽʩʪʠʣʘʩʷ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 
ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ï ʨʝʯʦʚʠʥ, ʟʜʘʪʥʠʭ ʟʘʭʠʩʪʠʪʠ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 

ʚʽʜ ʢʘʥʮʝʨʦʛʝʥʥʦʾ ʜʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ [3]. 

ɯʩʥʫʶʯʽ ʜʞʝʨʝʣʘ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ -ʮʝ ʧʣʦʜʠ ʪʦʤʘʪʽʚ, ʩʪʦʣʦʚʠʡ 
ʙʫʨʷʢ, ʢʘʧʫʩʪʘ ʙʨʦʢʦʣʽ, ʟʝʣʝʥʥʽ ʦʚʦʯʽ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʧʽʛʤʝʥʪʠ: 

ʙʝʪʘ-ʢʘʨʦʪʠʥ (ʦʨʘʥʞʝʚʠʡ) ʽ ʣʽʢʦʧʽʥ (ʯʝʨʚʦʥʠʡ), ʘ ʪʘʢʦʞ ʘʩʢʦʨ-

ʙʽʥʦʚʫ ʢʠʩʣʦʪʫ ʽ ʚʽʪʘʤʽʥʠ. ɸʣʝ ʪʝʧʝʨ, ʜʦ ʮʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʦʚʦʯʽʚ 
ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʚʠʙʽʨ ï ʢʘʨʪʦʧʣʷ ʟ ʯʝʨʚʦʥʦʶ, ʩʠʥʴʦʶ ʘʙʦ 

ʬʽʦʣʝʪʦʚʦʶ ʤô̫ ʢʦʪʪʶ, ʷʢ ʥʦʚʝ ʜʞʝʨʝʣʦ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ ʜʽʻʪʽ 
ʣʶʜʠʥʠ [4]. 
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ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʫ ʢʘʨʪʦʧʣʽ ʽʟ ʟʘʙʘʨʚʣʝʥʠʤ ʤô̫ ʢʫʰʝʤ 

ʤʽʩʪʠʪʴʩʷ ʚ 4 ʨʘʟʠ ʙʽʣʴʰʝ ʪʘʢʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʷʢ ʟʝʘʢʩʘʥʪʠʥ ʽ 

ʣʶʪʝʾʥ, ʥʽʞ ʫ ʙʫʣʴʙʘʭ ʟ ʙʽʣʠʤ ʘʙʦ ʞʦʚʪʠʤ ʤô̫ ʢʫʰʝʤ. ʋ ʙʫʣʴʙ ʟ 

ʬʽʦʣʝʪʦʚʠʤ ʤô̫ ʢʫʰʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʟʜʘʪʥʽʩʪʴ ʫ 6ï7 ʨʘʟʽʚ 

ʙʽʣʴʰʘ, ʥʽʞ ʙʫʣʴʙ ʟ ʙʽʣʠʤ ʘʙʦ ʞʦʚʪʠʤ ʤô̫ ʢʫʰʝʤ ʽ ʥʘʚʽʪʴ ʙʽʣʴʰʘ 

ʷʢ ʫ ʤʦʨʢʚʽ, ʮʠʙʫʣʽ, ʙʽʣʦʤʫ ʧʝʨʮʽ [5]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʟʘʙʘʨʚʣʝʥʘ ʢʘʨʪʦʧʣʷ ʢʦʨʠʩ-

ʪʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ ʫ ʨʝʩʪʦʨʘʥʘʭ, ʘ ʪʘʢʦʞ ʫ ʩʘʜʦʚʦʜʽʚ-

ʣʶʙʠʪʝʣʽʚ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʥʝʟʚʠʯʘʡʥʽ ʝʢʟʦʪʠʯʥʽ ʢʫʣʴʪʫʨʠ, ʢʫʜʠ 

ʚʽʜʥʦʩʠʪʴʩʷ ʡ ʢʘʨʪʦʧʣʷ ʟ ʢʦʣʴʦʨʦʚʦʶ ʤô̫ ʢʦʪʪʶ ʙʫʣʴʙ.  

ʅʘ ʧʦʯʘʪʢʫ 20-ʩʪʦʣʽʪʪʷ ʈ.ʉʘʣʘʤʘʥ [6] ʚʩʪʘʥʦʚʠʚ ʪʨʠ ʥʝʟʘʣʝʞ-

ʥʠʭ ʬʘʢʪʦʨʠ ʟʘʙʘʨʚʣʝʥʥʷ ʙʫʣʴʙ: R ï ʜʣʷ ʯʝʨʚʦʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, 

P ï ʩʠʥʴʦʛʦ ʽ D ï ʤʘʶʪʴ ʙʽʣʽ ʙʫʣʴʙʠ. ɻʝʥʦʪʠʧʠ PD ï ʩʠʥʽ, RD ï 

ʯʝʨʚʦʥʽ. ʇʽʟʥʽʰʝ ʈ. ʉʘʣʘʤʘʥ ʟʥʘʡʰʦʚ ʬʘʢʪʦʨ ɽ, ʢʦʥʪʨʦʣʶʶʯʠʡ 

ʪʽʣʴʢʠ ʟʘʙʘʨʚʣʝʥʥʷ ʚʽʯʦʢ. 

ɹʽʣʴʰ ʧʦʚʥʽʰʝ ʚʠʚʯʝʥʥʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʧʨʦʚʝʣʠ ʊ. ɺ. ɸʩʩʻʻ-

ʚʘ, ʅ. ɺ. ʅʽʢʦʣʘʻʚʘ [1, 2]. ɺʦʥʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʟʘʙʘʨʚʣʝʥʥʷ 

ʙʫʣʴʙ ʽ ʢʚʽʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʥʘʤʠ ʦʩʥʦʚʠ ʽ ʧʨʦʷʚʣʝʥʥʷ. ɻʝʥʘʤʠ 

ʦʩʥʦʚʠ ʩʣʫʞʘʪʴ ʈ ʽ R, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʘʥʪʦʮʽʘʥʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ 

ʚʩʽʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥʠ, ʽ ʪʦ ʪʽʣʴʢʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʛʝʥʽʚ ʧʨʦʷʚʣʝʥʥʷ: 

D ï ʜʣʷ ʙʫʣʴʙ, ɽ ï ʚʽʯʦʢ, F ̔  S ï ʢʚʽʪʦʢ.  

ɿʘ ʜʘʥʠʤʠ ʏ. ɹʨʘʫʥʘ [5] ʩʪʚʦʨʝʥʥʷ ʛʽʙʨʠʜʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩ-

ʪʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʽ ʢʘʨʦʪʠʥʦʾʜʽʚ ʥʝ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ ʜʣʷ 

ʩʝʣʝʢʮʽʦʥʝʨʘ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʞʚʠʜʦʚʦʾ 

ʛʽʙʨʠʜʠʟʘʮʽʾ, ʷʢʱʦ ʚʜʘʣʦ ʧʽʜʽʙʨʘʪʠ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ. ɺʽʥ ʚʩʪʘ-

ʥʦʚʠʚ, ʱʦ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʛʝʥʦ-

ʪʠʧʽʚ ʟ ʯʝʨʚʦʥʠʤ ʤô̫ ʢʫʰʝʤ ʙʫʣʴʙ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʚʠʱʝʧʣʶʻʪʴʩʷ 

ʜʦ 24 % ʩʽʷʥʮʽʚ ʟ ʯʝʨʚʦʥʦʶ ʤô̫ ʢʦʪʪʶ. ʇʨʠ ʩʭʨʝʱʫʚʘʥʥʽ ʛʝʥʦʤʽʚ 

ʟ ʯʝʨʚʦʥʠʤ ʽ ʙʽʣʠʤ ʤô̫ ʢʫʰʝʤ ʢʽʣʴʢʽʩʪʴ ʩʽʷʥʮʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 

4 %. 

ɺ ɯʥʩʪʠʪʫʪʽ ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʚʝʜʝʪʴʩʷ ʨʦʙʦʪʘ ʟʽ ʩʪʚʦʨʝʥʥʷ ʬʦʨʤ 

ʟ ʢʦʣʴʦʨʦʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʤô̫ ʢʦʪʽ ʙʫʣʴʙ. ʇʝʨʝʜʫʤʦʚʦʶ ʻ ʛʝʥʦ-

ʬʦʥʜ ʢʘʨʪʦʧʣʽ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʘʨʘʭʦʚʫʻ 2 904 ʟʨʘʟ-

ʢʠ: ʜʠʢʽ ʽ ʢʫʣʴʪʫʨʥʽ ʚʠʜʠ, ʛʽʙʨʠʜʠ, ʙʝʢʢʨʦʩʠ, ʜʠʛʘʧʣʦʾʜʠ, ʤʽʩʮʝʚʽ 

ʬʦʨʤʠ, ʩʦʨʪʠ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʩʝʣʝʢʮʽʾ [4]. 
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ʋ ʮʽʡ ʫʩʪʘʥʦʚʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʦ ʧʨʦʚʝ-

ʜʝʥʦ 7 ʚʘʨʽʘʥʪʽʚ ʩʭʨʝʱʫʚʘʥʥʷ, ʟ ʷʢʠʭ ʚʜʘʣʠʤʠ ʚʠʷʚʠʣʠʩʷ 3 ʚʘ-

ʨʽʘʥʪʠ. ɿʘʧʠʣʝʥʦ ʙʫʣʦ 300 ʙʫʪʦʥʽʚ ʽ ʦʪʨʠʤʘʥʦ 1 623 ʛʽʙʨʠʜʥʠʭ 

ʨʦʩʣʠʥʠ. 

ʉʝʨʝʜ ʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʬʦʨʤ ʟ ʬʽʦ-

ʣʝʪʦʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʤô̫ ʢʫʰʘ ï 30,3 %, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʝʨʩʧʝʢ-

ʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʬʦʨʤ ʽʟ 

ʬʽʦʣʝʪʦʚʠʤ ʪʘ ʩʠʥʽʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʤô̫ ʢʦʪʽ ʙʫʣʴʙ. 

ʇʨʦʪʠʣʝʞʥʝ ʚʽʜʥʦʩʠʪʴʩʷ ʱʦʜʦ ʟʘʙʘʨʚʣʝʥʥʷ ʤô̫ ʢʦʪʽ ʚ ʯʝʨʚʦ-

ʥʠʡ, ʨʦʞʝʚʠʡ ʢʦʣʽʨ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʟ 

ʯʝʨʚʦʥʠʤ ʪʘ ʨʦʞʝʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʤô̫ ʢʦʪʽ ʩʝʨʝʜ ʤʘʪʝʨʽʘʣʫ 

ʩʪʘʥʦʚʠʪʴ 16 %, ʱʦ ʻ ʜʦʩʠʪʴ ʥʝʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ. 

ʆʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʚʯʘʶʪʴʩʷ ʧʦ ʨʽʟʥʠʭ ʛʦʩʧʦ-

ʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢʘʭ ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʽ, ʚʤʽʩʪʫ ʢʨʦʭʤʘʣʶ, ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʥʘ 

ʢʘʨʪʦʧʣʝʧʨʦʜʫʢʪʠ ʪʘ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ [4]. 

ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ, ʧʦʜʽʙʥʽ ʩʝʣʝʢʮʽʡʥʽ ʧʨʦʛ-

ʨʘʤʠ ʱʝ ʥʝ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʦʪʝ, ʚʨʘʭʦʚʫʶʯʠ 

ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʥʘʩʝʣʝʥʥʷ ʜʦ ʥʦʚʠʭ ʝʢʟʦʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʽ ʾʭ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʜʦʨʦʚô̫ , ʚʝʣʠʢʘ ʚʽʨʦʛʽʜʥʽʩʪʴ, ʱʦ 

ʧʦʧʠʪ ʥʘ ʜʽʻʪʠʯʥʫ ʢʘʨʪʦʧʣʶ ʟʥʘʯʥʦ ʤʦʞʝ ʧʝʨʝʚʠʱʠʪʠ ʧʨʦʧʦʟʠ-

ʮʽʾ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʪʘʢʦʾ ʢʘʨʪʦʧʣʽ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʷʢʽ ʩʦʨʪʠ ʢʘʨʪʦʧʣʽ ʟ ʯʝʨʚʦʥʦʶ ʤô̫ ʢʦʪʪʶ 

ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʭʘʨʯʦʚʠʭ ʙʘʨʚʥʠʢʽʚ. 

ʉʪʨʘʚʠ ʟ ʢʦʣʴʦʨʦʚʦʾ ʢʘʨʪʦʧʣʽ ʛʦʪʫʶʪʴʩʷ ʪʘʢʽ ʞ, ʷʢ ʽ ʟ ʢʘʨʪʦʧ-

ʣʽ ʟ ʙʽʣʦʶ, ʢʨʝʤʦʚʦʶ ʘʙʦ ʞʦʚʪʦʶ ʤô̫ ʢʦʪʪʶ. ʄʦʣʦʜʘ, ʪʽʣʴʢʠ ʱʦ 

ʚʠʢʦʧʘʥʘ ʨʽʟʥʦʢʦʣʴʦʨʦʚʘ ʢʘʨʪʦʧʣʷ ʽʜʝʘʣʴʥʘ ʜʣʷ ʚʘʨʽʥʥʷ, ʧʨʠʛʦ-

ʪʫʚʘʥʥʷ ʥʘ ʧʘʨʫ, ʞʘʨʢʠ, ʟʘʧʽʢʘʥʥʷ. ʑʦʙ ʙʫʣʴʙʠ ʧʽʜ ʯʘʩ ʚʘʨʽʥʥʷ 

ʥʝ ʟʥʝʙʘʨʚʣʶʚʘʣʠʩʷ, ʾʭ ʚʘʨʷʪʴ 15ï20 ʭʚʠʣʠʥ ʫ ʧʽʜʩʦʣʝʥʽʡ ʚʦʜʽ. 

ɼʣʷ ʩʘʣʘʪʽʚ ʢʨʘʱʝ ʚʽʜʚʘʨʶʚʘʪʠ ʢʦʣʴʦʨʦʚʫ ʢʘʨʪʦʧʣʶ ʚ ʤʫʥʜʠʨʽ. 

ɽʢʟʦʪʠʯʥʦ ʚʠʛʣʷʜʘʶʪʴ ʩʠʥʻ ʘʙʦ ʯʝʨʚʦʥʝ ʧʶʨʝ, ʢʘʨʪʦʧʣʷ ʬʨʽ, 

ʯʽʧʩʠ, ʢʘʨʪʦʧʣʷʥʽ ʦʣʘʜʢʠ. ɼʫʞʝ ʧʨʠʚʘʙʣʠʚʦ ʚʠʛʣʷʜʘʶʪʴ ʨʽʟʥʽ 

ʩʘʣʘʪʠ, ʧʨʠʛʦʪʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʢʦʣʴʦʨʦʚʦʾ ʢʘʨʪʦʧʣʽ. 
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ʅʦʚʠʡ ʥʘʧʨʷʤ ʫ ʩʝʣʝʢʮʽʾ ʢʘʨʪʦʧʣʽ, ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʟ ʯʝʨʚʦ-

ʥʦʶ, ʩʠʥʴʦʶ ʘʙʦ ʬʽʦʣʝʪʦʚʦʶ ʰʢʽʨʢʦʶ ʽ ʤô̫ ʢʦʪʪʶ ʙʫʣʴʙ, ʚ ʜʘʥʠʡ 

ʯʘʩ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʗʧʦʥʽʾ, ʇʽʚʜʝʥʥʽʡ ɸʤʝʨʠʮʽ, ʂʠʪʘʾ, 

ʉʐɸ ʡ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. ʅʘʧʨʠʢʣʘʜ, ʚ ʉʐɸ ʚʞʝ ʻ ʬʘʙʨʠʢʠ ʧʦ 

ʚʠʨʦʙʥʠʮʪʚʫ ʢʦʣʴʦʨʦʚʠʭ ʯʽʧʩʽʚ. ʋ ʇʽʚʜʝʥʥʽʡ ʂʦʨʝʾ ʟ ʢʦʣʴʦʨʦʚʦʾ 

ʢʘʨʪʦʧʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʦʤʦʣʦʜʞʫʶʯʫ ʤʘʩʢʫ ʜʣʷ ʦʙʣʠʯʯʷ ʽ ʤʠʣʦ. 

ʇʨʘʛʥʫʪʴ ʥʝ ʚʽʜʩʪʘʚʘʪʠ ʚʽʜ ʥʦʚʠʭ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʫʢʨʘʾʥʩʴʢʽ 

ʚʯʝʥʽ. ʉʪʚʦʨʝʥʥʷ ʢʘʨʪʦʧʣʽ ʟ ʢʦʣʴʦʨʦʚʦʶ ʤô̫ ʢʦʪʪʶ ʩʪʘʻ ʦʜʥʠʤ ʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ. [4] 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɸʩʝʝʚʘ ʊ. ɺ. ɻʝʥʝʪʠʢʘ 

ʢʘʨʪʦʬʝʣʷ/ ʊ. ɺ. ɸʩʝʝʚʘ // ʂʘʨʪʦʬʝʣʴ. ʄʦʩʢʚʘ, 1937. ʉ. 139ï165. 2. ɸʩʝʝʚ-

ʘ ʊ. ɺ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʦʢʨʘʩʢʠ ʢʣʫʙʥʝʡ, ʨʦʩʪʢʦʚ ʠ ʮʚʝʪʢʦʚ ʫ ʢʘʨʪʦ-
ʬʝʣʷ / ʊ. ɺ. ɸʩʝʝʚʘ, ʅ. ɺ. ʅʠʢʦʣʘʝʚʘ // ʊʨʫʜʳ ʅʀʀ ʢʘʨʪʦʬʝʣʷ. 1935. ɺʳʧ. 9. 
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ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʝʢʩʧʝʨʪʥʦ- 

ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄɺʉ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ  

ʊʆɺɸʈʆɿʅɸɺʏɯ ɸʉʇɽʂʊʀ ʂʃɸʉʀʌɯʂɸʎɯɰ 
ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʇʆʉʋɼʋ 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʩʚʽʪʦʚʦʛʦ ʪʘ ʚʽʪʯʠʟ-

ʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʧʨʘʢ-

ʪʠʯʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʫʜʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ, 

ʧʦʚôʷʟʘʥʦʾ ʟ ʚʠʨʽʰʝʥʥʷʤ ʧʠʪʘʥʴ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ 

ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ʯʝʨʝʟ ʧʦʪʨʝʙʫ ʚ ʫʨʘʭʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ 

ʯʠʥʥʠʢʽʚ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚ ʪʦʚʘʨʦʟʥʘʚʩʪʚʽ ʪʘ ʪʦʨ-

ʛʽʚʣʽ ʥʝʤʘʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʯʽʪʢʦʶ ʢʣʘ-

ʩʠʬʽʢʘʮʽʻʶ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ. ʋʩʢʣʘʜ-

ʥʶʻ ʧʨʦʮʝʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʚʽʜʩʫʪʽʩʪʴ 
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ʥʘ ʩʴʦʛʦʜʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ, ʜʝ ʙʫʣʠ ʙ ʯʽʪʢʦ 

ʧʨʦʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ʪʘ ʚʠʤʦʛʠ ʜʦ ʥʴʦʛʦ.  

ʗʢ ʚʽʜʦʤʦ, ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʥʝʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ʻ: ʧʨʠʟʥʘʯʝʥʥʷ, ʚʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʚʠʜ 

ʪʦʚʘʨʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʩʧʦʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʭʘʨʘʢʪʝʨ ʦʙʨʦʙʢʠ, ʢʘʪʝʛʦʨʽʾ ʷʢʦʩʪʽ, ʨʦʟʤʽʨʠ ʪʦʱʦ [1]. ʇʨʠ ʚʩʪʘ-

ʥʦʚʣʝʥʥʽ ʛʨʫʧʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʦʚʘʨʽʚ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦ-

ʩʫʜʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ï ʮʝ ʦʩʦʙʣʠʚʠʡ 

ʧʽʜʚʠʜ ʻʤʥʦʩʪʝʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɼʣʷ 

ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʽ ʥʝʟʚʠʯʘʡʥʽ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʬʦʨʤʠ ʽ 

ʚʝʣʠʯʠʥʠ. ʊʘʢʦʞ ʢʦʞʝʥ ʚʠʜ ʤʘʻ ʩʚʦʶ ʩʧʝʮʠʬʽʯʥʫ ʥʘʟʚʫ: ʙʫʪʣʽ, 

ʢʦʣʙʠ, ʧʨʦʙʽʨʢʠ, ʯʘʰʢʠ, ʩʢʣʷʥʢʠ ʪʦʱʦ. ʊʘʢʠʡ ʧʦʩʫʜ ʦʙʦʚôʷʟʢʦʚʦ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʪʽʡʢʠʤ ʜʦ ʭʽʤʽʯʥʠʭ ʚʧʣʠʚʽʚ ʽ ʥʝ ʚʩʪʫʧʘʪʠ ʚ 

ʨʝʘʢʮʽʶ ʟ ʧʦʤʽʱʝʥʦʶ ʨʝʯʦʚʠʥʦʶ [2]. 

ɼʦ ʦʩʥʦʚʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ 

ʥʘʣʝʞʘʪʴ: ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣ ʚʠʛʦʪʦʚʣʝʥʥʷ.  

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ: 

ʤʽʨʥʠʡ; ʥʝʤʽʨʥʠʡ (ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ); ʩʧʝʮʽʘʣʴʥʠʡ. ʄʽʨ-

ʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʜ-

ʦʢʨʝʤʣʶʚʘʪʠ ʪʦʯʥʽ ʦʙʩʷʛʠ ʨʽʜʠʥ ʽ ʨʦʟʯʠʥʽʚ. ɼʦ ʮʴʦʛʦ ʚʠʜʫ 

ʚʽʜʥʦʩʷʪʴ ʛʨʘʜʫʡʦʚʘʥʽ ʢʦʣʙʠ, ʤʝʥʟʫʨʢʠ, ʮʠʣʽʥʜʨʠ, ʘ ʪʘʢʦʞ 

ʧʽʧʝʪʢʠ ʽ ʙʶʨʝʪʢʠ. ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

(ʥʝʤʽʨʥʠʡ) ʤʘʻ ʜʫʞʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʁʦʛʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ ʨʝʯʦʚʠʥ, ʟʤʽʰʫʚʘʥʥʷ, 

ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʡ ʪʦʱʦ. ɼʦ ʥʴʦʛʦ ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʦʙʽʨʢʠ, ʢʦʣʙʠ, 

ʩʢʣʷʥʢʠ, ʢʨʠʩʪʘʣʽʟʘʪʦʨʠ. ʉʢʣʷʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʚ ʙʽʣʴ-

ʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʥʝʤʽʨʥʦʛʦ (ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʩʫʜʫ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʩʧʝʮʽʘʣʴʥʠʡ ʚʠʢʦʥʫʻ ʣʠʰʝ ʦʜʥʫ ʢʦʥʢʨʝʪʥʫ ʬʫʥʢʮʽʶ. ɼʦ ʮʴʦʛʦ 

ʚʠʜʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʠʩʪʠʣʷʪʦʨʠ, ʢʨʘʧʝʣʴʥʠʮʽ, ʯʘʰʢʠ ʇʝʪʨʽ, ʦʩʦʙ-

ʣʠʚʽ ʭʦʣʦʜʠʣʴʥʠʢʠ, ʜʝʬʣʝʛʤʘʪʦʨʠ, ʪʠʛʣʽ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʧʘʨʶʚʘʥʥʷ, ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʢʨʠʩʪʘʣʽʟʘʮʽʾ [2]. 

ɿʘ ʤʘʪʝʨʽʘʣʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦ-

ʩʫʜ: ʩʢʣʷʥʠʡ; ʽʟ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩ; ʬʘʨʬʦʨʦʚʠʡ; ʟʤʽʰʘʥʠʡ ʣʘʙʦ-

ʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʽ ʧʦʩʫʜ ʟ ʤʝʪʘʣʽʚ. 
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ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʚʠʜʦʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ʻ ʧʦʩʫʜ ʟʽ 

ʩʢʣʘ. ʆʙʫʤʦʚʣʝʥʦ ʮʝ ʪʠʤ, ʱʦ ʩʢʣʦ ï ʮʝ ʤʘʪʝʨʽʘʣ, ʷʢʦʤʫ ʧʨʠʪʘ-

ʤʘʥʥʽ ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ, 

ʟʦʢʨʝʤʘ, ʚʠʩʦʢʘ ʧʨʦʟʦʨʽʩʪʴ (95ï98 %), ʛʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʧʣʦ-

ʧʨʦʚʽʜʥʦʩʪʽ, ʽʥʝʨʪʥʽʩʪʴ ʜʦ ʙʝʟʣʽʯʽ ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʟô̒ ʜʥʘʥʴ, ʥʝ-

ʟʥʘʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʪʝʨʤʽʯʥʘ ʩʪʽʡ-

ʢʽʩʪʴ (ʜʦ 1 200 Áʉ) ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʬʦʨʤʠ. ɼʦʜʘʪʢʦʚʝ ʟʘʛʘʨʪʦʚʫ-

ʚʘʥʥʷ ʩʢʣʷʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʥʘʜʘʪʠ ʡʦʤʫ ʚʠʩʦʢʽ ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ. ɼʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʜʠ ʩʪʝʢʦʣ: 

ʭʽʤʽʯʥʦ ʩʪʽʡʢʝ ʩʢʣʦ (ʢʣʘʩ 1 ï ʍʉ1, ʢʣʘʩ 2 ï ʍʉ2, ʢʣʘʩ 3 ï ʍʉ3); 

ʭʽʤʽʯʥʦ ʽ ʪʝʨʤʽʯʥʦ ʩʪʽʡʢʝ ʩʢʣʦ (ʢʣʘʩ 1 ï ʊʍʉ1, ʢʣʘʩ 2 ï ʊʍʉ2); 

ʪʝʨʤʽʯʥʦ ʩʪʽʡʢʝ ʩʢʣʦ (ʢʣʘʩ 3 ï ʊʉ) [3].  

ɺʘʨʪʦ ʚʠʜʽʣʠʪʠ ʪʘʢʦʞ ʢʚʘʨʮʦʚʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ, ʷʢʠʡ 

ʤʘʻ ʚʠʩʦʢʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʘʢʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ 

ʧʦʩʫʜ ʻ ʩʪʽʡʢʠʤ ʜʦ ʨʝʯʦʚʠʥ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʪʦʱʦ. ɼʦʜʘʪʢʦʚʘ 

ʧʝʨʝʚʘʛʘ ʢʚʘʨʮʫ ï ʧʨʦʟʦʨʽʩʪʴ, ʷʢʘ ʚʘʞʣʠʚʘ ʜʣʷ ʨʷʜʫ ʣʘʙʦʨʘʪʦʨ-

ʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʡ ʽ 

ʜʦʩʣʽʜʽʚ ʟʘ ʫʤʦʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫ-

ʨʠ, ʪʠʩʢʫ ʘʙʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʂʚʘʨʮ 

ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʶ ʜʦ ʨʽʟʢʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʽ ʦʭʦ-

ʣʦʜʞʝʥʥʷ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʙʦʨʦʩʠʣʽʢʘʪʥʝ ʩʢʣʦ. ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʟ 

ʙʦʨʦʩʠʣʽʢʘʪʥʦʛʦ ʩʢʣʘ ʥʘʙʘʛʘʪʦ ʜʝʰʝʚʰʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʢʚʘʨʮʦ-

ʚʠʤ, ʘʣʝ ʚʽʥ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʟʘ ʩʚʦʾʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʉʝʨʝʜ ʚʽʜʤʽʥʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʦʨʦʩʠʣʽʢʘʪʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʨʽʚʝʥʴ 

ʧʨʦʥʠʢʥʦʩʪʽ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ ʚʦʜʥʶ, ʛʝʣʽʶ ʽ ʘʟʦʪʫ ʧʨʠ 

ʥʘʛʨʽʚʘʥʥʽ, ʜʝ ʙʦʨʦʩʠʣʽʢʘʪʥʦʤʫ ʧʦʩʫʜʫ ʥʝʤʘʻ ʘʥʘʣʦʛʽʚ. 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʽʟ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩ ʧʦʰʠʨʝʥʠʡ ʧʝʨʝʚʘʞ-

ʥʦ ʚ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʘʢʦʨʜʦʥʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ɹʽʣʴ-

ʰʽʩʪʴ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʮʝʥʪʨʽʚ ʱʝ ʟ ʢʽʥʮʷ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ ʧʣʘʥʦʤʽʨʥʦ ʚʠʚʦʜʠʣʠ ʟ ʦʙʽʛʫ ʩʢʣʷʥʠʡ ʧʦʩʫʜ, ʚʨʘʭʦ-

ʚʫʶʯʠ, ʱʦ ʧʣʘʩʪʠʢʦʚʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʤʘʻ ʚʠʩʦʢʽ ʧʦʢʘʟ-

ʥʠʢʠ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʽ ʽʥʝʨʪʥʽʩʪʴ ʜʦ ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʭʽʤʽʯ-

ʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʥʝ ʚʩʪʫʧʘʻ ʫ ʚʟʘʻʤʦʜʽʶ ʟ ʣʫʞʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʽ 
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ʧʣʘʚʠʢʦʚʦʶ ʢʠʩʣʦʪʦʶ. ɭʜʠʥʠʡ ʦʯʝʚʠʜʥʠʡ ʥʝʜʦʣʽʢ ʧʣʘʩʪʠʢʘ ï 

ʥʝʚʝʣʠʢʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʢʣʦʤ ʩʧʝʢʪʨ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʧʣʘʩʪʠʢʫ ï ʚʘʨʪʽʩʪʴ, ʷʢʘ ʥʘʙʘʛʘʪʦ ʥʠʞʯʘ ʚʘʨ-

ʪʦʩʪʽ ʩʢʣʘ. ɼʦ ʪʦʛʦ ʞ, ʧʣʘʩʪʠʢ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʡ: ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ 

ʧʦʩʫʜʫ ʚʽʥ ʥʝ ʟʘʣʠʰʘʻ ʪʨʘʚʤʦʥʝʙʝʟʧʝʯʥʠʭ ʦʩʢʦʣʢʽʚ, ʷʢ ʩʢʣʦ [2]. 

ʌʘʨʬʦʨʦʚʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʘʢʮʽʡ, ʛʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʟʜʽʡʩʥʝʥʥʷ ʷʢʠʭ ʻ ʰʚʠʜʢʝ ʧʽʜʚʠ-

ʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʅʘʡʯʘʩʪʽʰʝ ʟ ʧʦʨʮʝʣʷʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʩʪʫʧʢʠ, ʧʝʩʪʠ, ʘ ʪʘʢʦʞ ʪʠʛʣʽ ʟ ʣʦʞʢʘʤʠ ʜʣʷ ʚʽʜʙʦʨʫ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ. ɺʽʜ ʩʢʣʘ ʽ ʧʣʘʩʪʠʢʘ ʬʘʨʬʦʨ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʜʝʰʝʚʠʟʥʦʶ, 

ʧʽʜʚʠʱʝʥʦʶ ʤʽʮʥʽʩʪʶ ʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʉʝʨʝʜ 

ʤʽʥʫʩʽʚ ʦʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʠʤ ʻ ʧʦʚʥʘ ʥʝʧʨʦʥʠʢʥʽʩʪʴ ʩʚʽʪʣʘ. ʉʘʤʝ 

ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʣʙ, ʧʨʦʙʽʨʦʢ, ʤʝʥʟʫʨʦʢ ʘʙʦ 

ʩʢʣʷʥʦʢ ʟ ʧʦʨʮʝʣʷʥʠ ʥʝʜʦʮʽʣʴʥʠʤ. 

ʇʨʠʢʣʘʜʦʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʽ ʟʤʽʰʘ-

ʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʻ ʪʠʛʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʣʘʚʣʝʥʥʷ, 

ʟʦʣʝʥʥʷ ʨʝʯʦʚʠʥ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʤʝʪʘʣ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ï ʟʘʣʽʟʦ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʡʦʛʦ ʜʝʰʝʚʠʟʥʦʶ 

ʽ ʜʦʩʪʫʧʥʽʩʪʶ. ʆʜʥʘʢ, ʪʘʢʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʦʩʫʜ ʤʘʻ ʥʝʚʝʣʠʢʠʡ 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ, ʪʘʢ ʷʢ ʰʚʠʜʢʦ ʦʢʠʩʣʶʻʪʴʩʷ, ʪʘ ʜʦʩʠʪʴ ʚʫʟʴʢʠʡ 

ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʻ ʽʟ 

ʙʘʛʘʪʴʤʘ ʨʝʘʛʝʥʪʘʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʦʙʦʪʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʟʥʘʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʩʫʜʫ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʢʨʠʪʝʨʽʾ ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʫʜʦʚʦ-ʪʦʚʘʨʦʟʥʘʚʯʠʭ ʝʢʩʧʝʨʪʠʟ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʦ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʫʜʦʚʠʭ ʝʢʩʧʝʨʪʽʚ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ɸʣʝʢʩʝʝʚ ʅ. ʉ. ʊʝʦʨʝ-

ʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʪʦʚʘʨʦʚʝʜʝʥʠʷ ʥʝʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ : ʫʯʝʙʥʠʢ / 
ʅ. ʉ. ɸʣʝʢʩʝʝʚ, ʐ. ʂ. ɻʘʥʮʦʚ, ɻ. ʀ. ʂʫʪʷʥʠʥ. ï ʄʦʩʢʚʘ : ʕʢʦʥʦʤʠʢʘ, 1988. ï 
294 ʩ. 2. ʍʽʤʽʯʥʠʡ ʧʦʩʫʜ ʪʘ ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʣʘʜʥʘʥʥʷ : ʥ̔ʪʝʨʥʝʪ-ʩʝʨʚʽʩ 

çÉ 2019 Ub.uaè [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://analitic.ub.ua/ 
28723-himichniy-posud-ta-laboratorne-obladnannya.html. 3. ɼʉʊʋ ISO 4787: 2009 
ʇʦʩʫʜ ʣʘʙʦʨʘʪʦʨʥʠʡ ʩʢʣʷʥʠʡ. ʇʦʩʫʜ ʤʽʨʥʠʡ. ʄʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʝʨʝ-
ʚʽʨʷʥʥʷ ʤʽʩʪʢʦʩʪʽ (ISO 4787:1984, IDT) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://metrology.com.ua/ntd/skachat-iso-iec-ohsas/iso/dstu-iso-4787-
2009. 
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ʆ. ʇ. ʖʜʽʯʝʚʘ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, olga.iudicheva@gmail.com 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ, ʋʢʨʘʾʥʘ; 

ʆ. ʃ. ʇʨʦʜʯʝʥʢʦ, prodchenko70@ukr.net  
ʃʦʭʚʠʮʴʢʠʡ ʤʝʭʘʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʣʝʜʞ  

ʇʦʣʪʘʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʛʨʘʨʥʦʾ ʘʢʘʜʝʤʽʾ, ʋʢʨʘʾʥʘ 

ɺʀʄʆɻʀ ɼʆ ʗʂʆʉʊɯ ʊɸ ʄɸʈʂʋɺɸʅʅʗ ʄɽɼʋ 

ʅʘʢʘʟʦʤ ʄʽʥʘʛʨʦʧʦʣʽʪʠʢʠ ʚʽʜ 19 ʯʝʨʚʥʷ 2019 ʨʦʢʫ ˉ 330 

ʥʘʙʨʘʣʠ ʯʠʥʥʦʩʪʽ ʚʠʤʦʛʠ ʜʦ ʤʝʜʫ [1]. ʄʝʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʮʠʭ 

ʚʠʤʦʛ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʪʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʽʡ ʧʨʘʢʪʠʮʽ, ʱʦ ʚʚʦʜʠʪʴ ʩʧʦʞʠʚʘʯʘ ʚ 

ʦʤʘʥʫ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʥʘʢʘʟʦʤ çʤʝʜ ï ʮʝ ʥʘʪʫʨʘʣʴʥʘ ʩʦʣʦʜʢʘ ʨʝʯʦ-

ʚʠʥʘ, ʚʠʨʦʙʣʝʥʘ ʙʜʞʦʣʘʤʠ Apis mellifera ʰʣʷʭʦʤ ʩʧʦʣʫʯʝʥʥʷ ʟ 

ʚʣʘʩʥʠʤʠ ʦʩʦʙʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʝʢʪʘʨʫ ʨʦʩʣʠʥ ʘʙʦ ʩʝʢʨʝʮʽʾ 

ʞʠʚʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ ʯʠ ʚʠʜʽʣʝʥʴ ʢʦʤʘʭ, ʱʦ ʩʤʦʢʯʫʪʴ ʨʦʩʣʠʥ-

ʥʠʡ ʩʽʢ ʥʘ ʞʠʚʠʭ ʯʘʩʪʠʥʘʭ ʨʦʩʣʠʥ, ʷʢʽ ʟʙʠʨʘʶʪʴ ʙʜʞʦʣʠ, ʟ ʧʦ-

ʜʘʣʴʰʠʤ ʚʽʜʢʣʘʜʝʥʥʷʤ, ʟʥʝʚʦʜʥʝʥʥʷʤ, ʟʙʝʨʽʛʘʥʥʷʤ ʜʣʷ ʜʦʟʨʽ-

ʚʘʥʥʷ ʫ ʩʪʽʣʴʥʠʢʘʭè [1]. ɺʦʜʥʦʯʘʩ ʚʠʦʢʨʝʤʣʝʥʦ ʧʦʥʷʪʪʷ çʤʝʜ 

ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚè ï ʪʦʙʪʦ ʤʝʜ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʛʨʽʪʠʤ ʪʘ (ʘʙʦ) ʤʘʪʠ ʧʦʢʘʟʥʠʢ ʛʽʜʨʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʦʣʫ 

ʙʽʣʴʰʝ ʥʽʞ 40 ʤʛ/ʢʛ. ʊʘʢʠʡ ʤʝʜ ʤʦʞʝ ʤʘʪʠ ʩʪʦʨʦʥʥʽʡ ʩʤʘʢ ʯʠ 

ʟʘʧʘʭ, ʧʨʠʪʘʤʘʥʥʽ ʧʝʨʝʛʨʽʪʦʤʫ ʤʝʜʫ. ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʤʝʜ ʧʦʜʽ-

ʣʷʶʪʴ ʥʘ ʥʝʢʪʘʨʥʠʡ (ʢʚʽʪʢʦʚʠʡ) ʪʘ ʧʘʜʝʚʠʡ; ʟʘ ʩʧʦʩʦʙʦʤ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ï ʥʘ ʩʪʽʣʴʥʠʢʦʚʠʡ, ʩʪʽʣʴʥʠʢʠ ʚ ʤʝʜʫ, ʟʣʠʪʠʡ, ʮʝʥʪʨʠʬʫʞ-

ʥʠʡ (ʝʢʩʪʨʘʛʦʚʘʥʠʡ), ʧʨʝʩʦʚʘʥʠʡ; ʟʘ ʚʤʽʩʪʦʤ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ï 

ʥʘ ʤʝʜ ʤʦʥʦʬʣʦʨʥʠʡ ʢʚʽʪʢʦʚʠʡ (ʥʝʢʪʘʨʥʠʡ) ʪʘ ʤʝʜ ʧʦʣʽʬʣʦʨʥʠʡ 

ʢʚʽʪʢʦʚʠʡ (ʥʝʢʪʘʨʥʠʡ). ʄʝʜ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤ: ʩʢʣʘʜʘʪʠʩʷ ʽʟ ʚʫʛʣʝʚʦʜʽʚ (ʧʝʨʝʚʘʞʥʦ ʽʟ ʬʨʫʢʪʦʟʠ ʪʘ 

ʛʣʶʢʦʟʠ), ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʨʝʯʦʚʠʥ (ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʝʥʟʠʤʠ 

(ʬʝʨʤʝʥʪʠ), ʧʠʣʢʦʚʽ ʟʝʨʥʘ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ 

ʙʜʞʦʣʘʤʠ ʥʝʢʪʘʨʫ (ʧʘʜʽ) ʥʘ ʤʝʜ); ʤʘʪʠ ʢʦʣʽʨ ʙʽʣʠʡ ʘʙʦ ʚʽʜ 

ʩʚʽʪʣʦ-ʞʦʚʪʦʛʦ ʜʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ (ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʟʦʨʠʡ 

(ʙʝʟʙʘʨʚʥʠʡ); ʢʦʥʩʠʩʪʝʥʮʽʷ ʤʦʞʝ ʙʫʪʠ ʨʽʜʢʦʶ, ʚôʷʟʢʦʶ, ʜʫʞʝ 

ʚôʷʟʢʦʶ, ʱʽʣʴʥʦʶ; ʢʨʠʩʪʘʣʽʟʘʮʽʷ ï ʚʽʜ ʜʨʽʙʥʦ-ʜʦ ʢʨʫʧʥʦʟʝʨ-

ʥʠʩʪʦʾ; ʩʤʘʢ ï ʩʦʣʦʜʢʠʡ, ʥʽʞʥʠʡ, ʧʨʠʻʤʥʠʡ, ʪʝʨʧʢʠʡ, ʧʦʜʨʘʟʥʶʻ 
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ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʙʝʟ ʩʪʦʨʦʥʥʽʭ; ʘʨʦʤʘʪ ï 

ʩʧʝʮʠʬʽʯʥʠʡ, ʧʨʠʻʤʥʠʡ, ʩʣʘʙʢʠʡ, ʩʠʣʴʥʠʡ, ʥʽʞʥʠʡ, ʙʝʟ ʩʪʦʨʦʥ-

ʥʽʭ ʟʘʧʘʭʽʚ. ʉʤʘʢ ʪʘ ʘʨʦʤʘʪ ʚʘʨʽʶʶʪʴʩʷ, ʘʣʝ ʟʫʤʦʚʣʝʥʽ ʨʦʩʣʠʥ-

ʥʠʤ ʧʦʭʦʜʞʝʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʨʦʩʣʠʥʠ. ʑʦʜʦ ʢʨʠʪʝʨʽʾʚ 

ʩʢʣʘʜʫ ʥʦʨʤʫʻʪʴʩʷ ʚʤʽʩʪ ʮʫʢʨʽʚ, ʟʦʢʨʝʤʘ ʚʤʽʩʪ ʬʨʫʢʪʦʟʠ ʽ ʛʣʶ-

ʢʦʟʠ (ʫ ʤʝʜʽ ʢʚʽʪʢʦʚʦʤʫ ï ʥʝ ʤʝʥʰʝ ʥʽʞ 60 ʛ/100 ʛ, ʫ ʧʘʜʝʚʦʤʫ ʽ 

ʡʦʛʦ ʢʫʧʘʞʽ ʟ ʢʚʽʪʢʦʚʠʤ ï ʥʝ ʤʝʥʰʝ ʥʽʞ 45 ʛ/100 ʛ) ʽ ʚʤʽʩʪ ʩʘʭʘ-

ʨʦʟʠ ï ʥʝ ʙʽʣʴʰʝ ʥʽʞ 5 ʛ/100 ʛ (ʫ ʤʝʜʫ, ʦʜʝʨʞʘʥʦʛʦ ʟ ʪʘʢʠʭ ʨʦʩ-

ʣʠʥ ʷʢ: ʘʢʘʮʽʷ (Robinia pseudoacacia), ʣʶʮʝʨʥʘ (Medicago sativʘ), 

ʙʘʥʢʩʽʷ (Banksia menziesii), ʢʦʧʽʡʦʯʥʠʢ (Hedysarum), ʝʚʢʘʣʽʧʪ 

ʯʝʨʚʦʥʠʡ (Eucalyptus camaldulensis), ʰʢʽʨʷʥʝ ʜʝʨʝʚʦ, ʚʠʜʠ ʮʠʪ-

ʨʫʩʦʚʠʭ (Eucryphia lucida, Eucryphia milliganii, Citrus spp.) ï ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 10 ʛ/100 ʛ;  ʫ ʤʝʜʫ, ʚʠʨʦʙʣʝʥʦʛʦ ʟ ʣʘʚʘʥʜʠ (Lavandula 

spp.), ʦʛʽʨʦʯʥʠʢʘ ʣʽʢʘʨʩʴʢʦʛʦ (Borago officinalis) ï ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

15 ʛ/100 ʛ. ɺʤʽʩʪ ʚʦʣʦʛʠ ʫ ʚʩʽʭ ʚʠʜʘʭ ʤʝʜʫ ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 20 % (ʫ ʚʝʨʝʩʦʚʦʤʫ ʽ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ï ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 23 %, ʫ ʤʝʜʽ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʟ ʚʝʨʝʩʫ ï ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 25 %). ʊʘʢʦʞ ʥʦʨʤʫʶʪʴʩʷ ʚʤʽʩʪ ʥʝʨʦʟʯʠʥʥʠʭ ʫ ʚʦʜʽ ʨʝʯʦ-

ʚʠʥ, ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʚʽʣʴʥʽ ʢʠʩʣʦʪʠ, ʚʤʽʩʪ ʧʨʦʣʽʥʫ, ʘʢʪʠʚ-

ʥʽʩʪʴ ʜʽʘʩʪʘʟʠ (ʟʘ ʰʢʘʣʦʶ ʐʝʡʜʘ), ʚʤʽʩʪ ʛʽʜʨʦʦʢʩʠʤʝʪʠʣʬʫʨ-

ʬʫʨʦʣʫ (ɻʄʌ) [1]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʥʘʢʘʟʫ, ʷʢʱʦ ʧʨʦʜʫʢʪ ʤʘʨʢʫʻʪʴʩʷ ʩʣʦʚʦʤ 

çʤʝʜè, ʪʦ ʟʘʙʦʨʦʥʝʥʦ ʜʦʜʘʚʘʪʠ ʽʥʰʽ ʭʘʨʯʦʚʽ ʽʥʛʨʝʜʽʻʥʪʠ, ʭʘʨʯʦʚʽ 

ʜʦʙʘʚʢʠ ʘʙʦ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʜʦʙʘʚʢʠ, ʥʽʞ ʤʝʜ. ʇʠʣʢʦʚʽ ʟʝʨʥʘ, 

ʧʨʠʪʘʤʘʥʥʽ ʤʝʜʫ, ʥʝ ʚʚʘʞʘʶʪʴʩʷ ʽʥʛʨʝʜʽʻʥʪʦʤ. ʄʝʜ ʜʣʷ ʢʦʥ-

ʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʽʥʛʨʝʜʽʻʥʪ 

ʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ, ʷʢʽ ʧʦʪʽʤ ʧʽʜʜʘʶʪʴʩʷ ʧʝʨʝʨʦʙʮʽ, ʪʘ ʫ ʧʨʦ-

ʜʫʢʪʘʭ, ʷʢʽ ʥʝ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʚʠʟʥʘʯʝʥʥʷ çʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪè. 

ʅʘ ʝʪʠʢʝʪʮʽ ʤʝʜʫ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʧʦʨʷʜ ʽʟ ʡʦʛʦ 

ʥʘʟʚʦʶ ʤʘʻ ʙʫʪʠ ʟʘʟʥʘʯʝʥʦ: çʧʨʠʟʥʘʯʝʥʠʡ ʣʠʰʝ ʜʣʷ ʧʨʦʜʫʢʪʽʚ, 

ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʝʨʦʙʮʽè. ʗʢʱʦ ʤʝʜ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦ-

ʙʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʷʢ ʽʥʛʨʝʜʽʻʥʪ ʫ ʩʢʣʘʜʽ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, 

ʫ ʥʘʟʚʽ ʪʘʢʦʛʦ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʪʠ ʪʝʨʤʽʥ çʤʝʜè ʟʘʤʽʩʪʴ ʪʝʨʤʽʥʫ çʤʝʜ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠ-

ʨʦʙʽʚè, ʘ ʫ ʩʢʣʘʜʽ ʮʴʦʛʦ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʘʪʠ 

ʪʝʨʤʽʥ çʤʝʜ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚè. ʂʨʽʤ ʪʦʛʦ, ʤʘʨʢʫʚʘʥʥʷ 
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ʤʝʜʫ ʤʘʻ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʨʘʾʥʠ (ʢʨʘʾʥ) ʧʦʭʦʜʞʝʥʥʷ, 

ʫ ʷʢʽʡ (ʷʢʠʭ) ʙʫʣʦ ʟʽʙʨʘʥʦ ʤʝʜ [1]. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ: 1. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɺʠ-

ʤʦʛ ʜʦ ʤʝʜʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : ʅʘʢʘʟ ʄʽʥʘʛʨʦʧʦʣʽʪʠʢʠ ʚʽʜ 19.062019 ʨ., 
 ̄330. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://zakon.rada.gov.ua/laws/show/z0725-19 (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ: 9.03.2020). 

ʆ. ʇ. ʖʜʽʯʝʚʘ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, olga.iudicheva@gmail.com; 
ɸ. ɸ. ʉʘʤʦʡʣʝʥʢʦ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, 270655@ukr.net 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ, ʋʢʨʘʾʥʘ 

ʍɸʈʏʆɺɯ ʇʈʆɼʋʂʊʀ: ʉʇʆʉʆɹʀ ʅɸɼɸʅʅʗ  
ɯʅʌʆʈʄɸʎɯɰ ʉʇʆɾʀɺɸʏɸʄ ʑʆɼʆ  
ʇʈʀɼɸʊʅʆʉʊɯ ɼʆ ʉʇʆɾʀɺɸʅʅʗ 

ʋ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚè [1] ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʥʷʪʪʷ çʤʽʥʽʤʘʣʴʥʠʡ 

ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫè  ʽ çʜʘʪʘ çʚʞʠʪʠ ʜʦè.  

çʄʽʥʽʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ï ʮʝ 

ʜʘʪʘ, ʜʦ ʥʘʩʪʘʥʥʷ ʷʢʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟʘʣʠ-

ʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ ʫ ʤʝʞʘʭ, ʚʠʟʥʘʯʝʥʠʭ ʦʧʝʨʘʪʦʨʦʤ ʨʠʥʢʫ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʘʢʠʡ 

ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ, ʟʘ ʫʤʦʚʠ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠ-

ʤʦʛ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʪʘʢʠʤ ʦʧʝʨʘʪʦʨʦʤ ʨʠʥʢʫè [1]. ɿʛʽʜʥʦ ʟ ʚʠʤʦ-

ʛʘʤʠ ɿʘʢʦʥʫ ʜʘʪʘ ʟʘʢʽʥʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ 

ʧʦʚʠʥʥʘ ʟʘʟʥʘʯʘʪʠʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʠʟʢʠ ʚʠʤʦʛ: 

- ʧʝʨʝʜ ʜʘʪʦʶ ʤʘʻ ʙʫʪʠ ʥʘʧʠʩ çʂʨʘʱʝ ʩʧʦʞʠʪʠ ʜʦ éè 

(ʷʢʱʦ ʜʘʪʘ ʚʢʘʟʫʻ ʥʘ ʜʝʥʴ) ʘʙʦ ʥʘʧʠʩ çʂʨʘʱʝ ʩʧʦʞʠʪʠ ʜʦ ʢʽʥ-

ʮʷéè (ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ); 

- ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʚʠʱʝʥʘʟʚʘʥʠʭ ʥʘʧʠʩʽʚ ʟʘʟʥʘʯʘʻʪʴʩʷ ʜʘʪʘ ʘʙʦ 
ʧʦʩʠʣʘʥʥʷ ʥʘ ʤʽʩʮʝ, ʜʝ ʥʘ ʤʘʨʢʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʘ ʜʘʪʘ; 

- ʟʘ ʧʦʪʨʝʙʠ ʟʘʟʥʘʯʘʶʪʴ ʩʷ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ, ʷʢʠʭ ʪʨʝʙʘ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ, ʱʦʙ ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ ʥʝ ʚʪʨʘʪʠʚ ʩʚʦʾʭ ʚʣʘʩʪʠ-

ʚʦʩʪʝʡ ʜʦ ʩʧʣʠʚʫ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʩʪʨʦʢʫ; 

- ʜʘʪʘ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʥʷ, ʤʽʩʷʮʷ ʽ ʨʦʢʫ (ʟʘ ʧʦʪʨʝʙʠ) 
ʫ ʥʝʟʘʢʦʜʦʚʘʥʽʡ ʬʦʨʤʽ ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ. ʄʽʞ ʮʠʬʨʘʤʠ, 

ʱʦ ʧʦʟʥʘʯʘʶʪʴ ʜʘʪʫ ʧʨʦʩʪʘʚʣʷʶʪʴ ʨʦʟʜʽʣʦʚʽ ʟʥʘʢʠ (ʢʨʘʧʢʫ, 
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ʩʢʽʩʥʫ ʨʠʩʢʫ, ʜʝʬʽʩ ʪʦʱʦ) ʘʙʦ ʽʥʪʝʨʚʘʣ. ʗʢʱʦ ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 3 ʤʽʩ. ï ʫ ʜʘʪʽ ʜʦʩʪʘʪʥʴʦ ʚʢʘʟʘʪʠ ʜʝʥʴ ʽ 

ʤʽʩʷʮʴ; ʷʢʱʦ ʙʽʣʴʰʝ 3 ʤʽʩ., ʘʣʝ ʤʝʥʰʝ 18 ʤʽʩ. ï ʜʦʩʪʘʪʥʴʦ 

ʟʘʟʥʘʯʠʪʠ ʤʽʩʷʮʴ ʽ ʨʽʢ; ʷʢʱʦ ʧʦʥʘʜ 18 ʤʽʩ. ïʫ ʜʘʪʽ ʜʦʩʪʘʪʥʴʦ 

ʚʢʘʟʘʪʠ ʨʽʢ. 

ɼʦʙʨʦʚʽʣʴʥʦ (ʟʘ ʚʠʙʦʨʦʤ ʦʧʝʨʘʪʦʨʘ ʨʠʥʢʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢ-

ʪʽʚ) ʤʽʥʽʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʟʘʟʥʘʯʘʻʪʴʩʷ ʜʣʷ: 

- ʩʚʽʞʠʭ ʬʨʫʢʪʽʚ ʪʘ ʦʚʦʯʽʚ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʘʨʪʦʧʣʽ), ʥʝ ʦʯʠ-

ʱʝʥʠʭ ʚʽʜ ʰʢʽʨʢʠ, ʥʝ ʧʦʨʽʟʘʥʠʭ ʽ ʥʝ ʦʙʨʦʙʣʝʥʠʭ ʚ ʽʥʰʠʡ ʘʥʘʣʦ-

ʛʽʯʥʠʡ ʩʧʦʩʽʙ, ʢʨʽʤ ʧʨʦʨʦʱʝʥʦʛʦ ʥʘʩʽʥʥʷ ʪʘ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ ʧʨʦʨʦʱʝʥʠʭ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ; 

- ʚʠʥ, ʣʽʢʝʨʥʠʭ ʚʠʥ, ʽʛʨʠʩʪʠʭ ʚʠʥ, ʘʨʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʥ ʪʘ 
ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʬʨʫʢʪʽʚ, ʢʨʽʤ 

ʚʠʥʦʛʨʘʜʫ ʪʘ ʥʘʧʦʾʚ, ʚʠʨʦʙʣʝʥʠʭ ʟ ʚʠʥʦʛʨʘʜʫ ʪʘ ʚʠʥʦʛʨʘʜʥʦʛʦ 

ʩʫʩʣʘ, ʱʦ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʢʦʜʦʤ 220 600 ʟʛʽʜʥʦ ʟ ʋʂʊ ɿɽɼ;  

- ʥʘʧʦʾʚ, ʱʦ ʤʽʩʪʷʪʴ 10 ʽ ʙʽʣʴʰʝ ʦʙôʻʤʥʠʭ ʦʜʠʥʠʮʴ ʩʧʠʨʪʫ; 

- ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʽ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʷʢʽ ʩʧʦʞʠʚʘʶʪʴ 

ʧʨʦʪʷʛʦʤ 24 ʛʦʜ ʟ ʤʦʤʝʥʪʫ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʦʮʪʫ ʽ ʭʘʨʯʦʚʦʾ ʩʦʣʽ; 

- ʮʫʢʨʫ ʫ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ; 

- ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʤʘʡʞʝ ʚʠʢʣʶʯʥʦ 
ʟ ʘʨʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ (ʘʙʦ) ʧʽʜʬʘʨʙʦʚʘʥʠʭ ʮʫʢʨʽ; 

- ʞʫʚʘʣʴʥʦʾ ʛʫʤʢʠ ʪʘ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʞʫʚʘʥʥʷ. 

ɼʘʪʘ çʚʞʠʪʠ ʜʦéè ï ʮʝ ʛʨʘʥʠʯʥʠʡ ʪʝʨʤʽʥ (ʢʘʣʝʥʜʘʨʥʘ ʜʘʪʘ) 

ʩʧʦʞʠʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʯʝʨʝʟ ʩʚʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʻ ʰʚʠʜʢʦʧʩʫʚʥʠʤʠ, ʚʠʟʥʘʯʝʥʘ ʦʧʝʨʘʪʦʨʦʤ ʨʠʥʢʫ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʭʘʨʯʦ-

ʚʠʡ ʧʨʦʜʫʢʪ, ʧʽʩʣʷ ʩʧʣʠʚʫ ʷʢʦʾ ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʚʚʘʞʘ-

ʪʠʩʷ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ [1]. ʇʽʜ ʯʘʩ ʟʘʟʥʘʯʝʥʥʷ 

ʜʘʪʠ çʚʞʠʪʠ ʜʦéè ʥʘ ʤʘʨʢʫʚʘʥʥʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʪʨʽʙʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʚʠʤʦʛ: 

- ʧʝʨʝʜ ʜʘʪʦʶ ʟʘʟʥʘʯʘʶʪʴʩʷ ʩʣʦʚʘ çʚʞʠʪʠ ʜʦéè, ʘ ʧʦʪʽʤ 
ʥʘʚʦʜʠʪʴʩʷ ʜʘʪʘ ʘʙʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʤʽʩʮʝ, ʜʝ ʥʘ ʤʘʨʢʫʚʘʥʥʽ ʭʘʨ-

ʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʟʥʘʯʝʥʘ ʜʘʪʘ. ʇʽʩʣʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʟʥʘʯʘ-




