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PHYSICO-MATHEMATICAL SCIENCE S 

THE PROBLEM OF STABILIZATION AND PRESENTATION  

IN THE ALGEBRAIC K -THEORY OF RINGS 

Zainalov B.R.
 
(Republic of Uzbekistan) Email: Zainalov331@scientifictext.ru 

Zainalov B.R. (Republic of Uzbekistan) THE PROBLEM OF STABILIZATION AND PRESENTATION IN THE ALGEBRAIC K-THEORY OF RINGS / ɿʘʡʥʘʣʦʚ ɹ.ʈ. (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) ʇʈʆɹʃɽʄɸ ʉʊɸɹʀʃʀɿɸʎʀʀ ʀ ʇʈɽɼʉʊɸɹʀʃʀɿɸʎʀʀ ɺ ɸʃɻɽɹʈɸʀʏɽʉʂʆʁ ʂ-ʊɽʆʈʀʀ ʂʆʃɽʎ 

Zaynalov Bakhodir Rasulovich - Candidate of Physical and Mathematical Sciences, Associate Professor, 

Pensioner, 

SAMARKAND, REPUBLIC OF UZBEKISTAN 

 

Abstract: the problem of stabilization and prebabilization in algebraic K-theory is analyzed in the 

article. In addition, stabilization and representation in the case of rings of arithmetic type are 

considered. For rings of arithmetic type with an infinite group of units, there are sufficient grounds 

for expecting that stabilization occurs one step earlier than the general theory predicts. The 

acyclicity theorem is proved. Applying the results obtained in homological stabilizations over 

arithmetic rings, important theorems are obtained. 

Keywords: algebraic K-theory, acyclicity, homology. 

 

ʇʈʆɹʃɽʄɸ ʉʊɸɹʀʃʀɿɸʎʀʀ ʀ ʇʈɽɼʉʊɸɹʀʃʀɿɸʎʀʀ  

ɺ ɸʃɻɽɹʈɸʀʏɽʉʂʆʁ ʂ-ʊɽʆʈʀʀ ʂʆʃɽʎ 

ɿʘʡʥʘʣʦʚ ɹ.ʈ. (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) 
 

ɿʘʡʥʘʣʦʚ ɹʘʭʦʜʠʨ ʈʘʩʫʣʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʝʥʩʠʦʥʝʨ, 

ʛ. ʉʘʤʘʨʢʘʥʜ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʧʨʝʜʩʪʘʙʠʣʠʟʘʮʠʠ ʚ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʂ-ʪʝʦʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʠ 

ʧʨʝʜʩʪʘʙʠʣʠʟʘʮʠʷ ʚ ʩʣʫʯʘʝ ʢʦʣʝʮ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. ɼʣʷ ʢʦʣʝʮ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʩ ʙʝʩʢʦʥʝʯʥʦʡ ʛʨʫʧʧʦʡ ʝʜʠʥʠʮ ʠʤʝʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʝ ʦʩʥʦʚʘʥʠʷ ʦʞʠʜʘʪʴ, ʯʪʦ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘʩʪʫʧʘʝʪ ʥʘ ʦʜʠʥ ʰʘʛ ʨʘʥʴʰʝ, ʯʝʤ ʵʪʦ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʦʙʱʘʷ ʪʝʦʨʠʷ. 

ɼʦʢʘʟʘʥʘ ʪʝʦʨʝʤʘ ʘʮʠʢʣʠʯʥʦʩʪʠ. ʇʨʠʤʝʥʷʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʛʦʤʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʙʠʣʠʟʘʮʠʷʭ ʥʘʜ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤʠ ʢʦʣʴʮʘʤʠ, ʧʦʣʫʯʝʥ rʚʘʞʥʳʝ ʪʝʦʨʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʂ-ʪʝʦʨʠʷ, ʘʮʠʢʣʠʯʥʦʩʪʴ, ʛʦʤʦʣʦʛʠʠ.  

 

ʇʨʦʙʣʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʂ-ʪʝʦʨʠʠ. 

ʆʩʥʦʚʳ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʣʦʞʠʣʠ ʉʝʨʨ ʠ ɹʘʩʩ. ʇʨʦʙʣʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʣʷ 
1

K ʠ 

2K ʠʟʫʯʘʣʘʩʴ ɹʘʩʩʦʤ, ɺʘʩʩʝʨʰʪʝʡʥʦʤ, ɼʝʥʠʩʦʤ, ʚʘʥ ʜʝʨ ʂʘʣʣʝʥʦʤ, ʉʫʩʣʠʥʳʤ ʠ 

ʂʦʣʩʪʝʨʦʤ. ʇʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʳʩʰʝʡ K -ʪʝʦʨʠʠ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʝʥʘ ʚʘʥ ʜʝʨ 

ʂʘʣʣʝʥʦʤ ʠ ʉʫʩʣʠʥʳʤ [1].   

ʉʪʘʙʠʣʠʟʘʮʠʷ ʜʣʷ ʢʦʣʝʮ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʥʘʩʪʫʧʘʝʪ ʥʘ ʦʜʠʥ ʰʘʛ ʨʘʥʴʰʝ. ʕʪʠ 

ʧʨʦʙʣʝʤʳ ʨʝʰʝʥʳ ɺʘʩʩʝʨʰʪʝʡʥʦʤ, ʚʘʥ ʜʝʨ ʂʘʣʣʝʥʦʤ ʠ ʂʦʣʩʪʝʨʦʤ. ʇʨʦʙʣʝʤʘ cʪʘʙʠʣʠʟʘʮʠʠ 

ʩʚʷʟʘʥʘ ʩ ʠʟʫʯʝʥʠʝʤ ʩʠʤʧʣʠʮʠʘʣʴʥʳʭ ʤʥʦʞʝʩʪʚ, ʚʚʝʜʝʥʥʳʭ ʚʘʥ ʜʝʨ ʂʘʣʣʝʥʦʤ ʠ ʉʫʩʣʠʥʳʤ, 

ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʝʦʨʝʤʳ ʘʮʠʢʣʠʯʥʦʩʪʠ ʩʠʤʧʣʠʮʠʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʫʥʠʤʦʜʫʣʷʨʥʳʭ 

ʨʝʧʝʨʦʚ. ɺʳʯʠʩʣʷʷ ʧʝʨʚʫʶ ʥʝʪʨʠʚʠʘʣʴʥʫʶ ʛʨʫʧʧʫ ʛʦʤʦʣʦʛʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʩʠʤʧʣʠʮʠʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʧʦʣʫʯʠʤ ʦʪʚʝʪ ʥʘ ʧʨʦʙʣʝʤʫ ʧʨʝʜʩʪʘʙʠʣʠʟʘʮʠʠ [3]. 

ɺ ʨʘʙʦʪʝ [2] ʧʦʣʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʘʷ ʪʝʦʨʝʤʘ ʘʮʠʢʣʠʯʥʦʩʪʠ: 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ ɸ ï ʘʩʩʦʮʠʘʪʠʚʥʦʝ ʢʦʣʴʮʦ ʩ ʝʜʠʥʠʮʝʡ. ʊʦʛʜʘ ʩʠʤʧʣʠʮʠʘʣʴʥʘʷ ʩʭʝʤʘ 

)()( nn AUmUA =Æe - )1( --rn - ʘʮʠʢʣʠʯʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ɸ - ʜʝʜʝʢʠʥʜʦʚʦʝ, ʪʦ 

)( nAUm )3( --n  - ʘʮʠʢʣʠʯʥʘ. 
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ʊʝʦʨʝʤʘ 2. ɼʣʷ ʜʝʜʝʢʠʥʜʦʚʘ ʢʦʣʴʮʘ A  ʠ n"  ʛʨʫʧʧʘ )(
~

2

n

n
AH

-
 ʧʦʨʦʞʜʘʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʮʠʢʣʘʤʠ. 

ɼʣʷ ʢʦʣʝʮ, ʠʤʝʶʱʠʭ ʥʝ ʢʦʥʝʯʥʦʝ ʧʦʣʝ ʚʳʯʝʪʦʚ: 

ʊʝʦʨʝʤʘ 3. ʉʠʤʧʣʠʮʠʘʣʴʥʘʷ ʩʭʝʤʘ ( ) ( 2)nUm A n d - - - ʘʮʠʢʣʠʯʥʘ, ʛʨʫʧʧʘ 

))((
~

1

n

dn AUmH --  ʧʦʨʦʞʜʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʮʠʢʣʘʤʠ, ʛʜʝ d - ʨʘʟʤʝʨʥʦʩʪʴ ʂʨʫʣʣʷ ʢʦʣʴʮʘ 

ɸ.  

ʕʪʘ ʪʝʦʨʝʤʘ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʩʠʤʧʣʠʮʠʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʘʥ ʜʝʨ ʂʘʣʣʝʥʘ [2]:  

ʊʝʦʨʝʤʘ 4. ʂʦʤʧʣʝʢʩ ( )( )nAUmK*

~
)2( --- dn  ʘʮʠʢʣʠʯʝʥ, ʛʨʫʧʧʘ 

( )( )( )n

dn AUmKH *2

~
--  ʧʦʨʦʞʜʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʮʠʢʣʘʤʠ, ʪ.ʝ. ʮʠʢʣʘʤʠ ʚʠʜʘ 

[ ] ( )1010 ,...,,..., ---- = dndn d JJJJ , ʛʜʝ -iv ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳ ʠ ( )--- 10,..., dnJJ

ʫʥʠʤʦʜʫʣʷʨʥʳʡ ʨʝʧʝʨ ʜʣʷ ʚʩʝʭ .1,...,0 --= dni
 

ʇʨʠʤʝʥʷʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʛʦʤʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʙʠʣʠʟʘʮʠʷʭ ʥʘʜ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ 

ʢʦʣʴʮʘʤʠ, ʧʦʣʫʯʠʤ ʚʘʞʥʳʝ ʪʝʦʨʝʤʳ [1]:  

ʊʝʦʨʝʤʘ 5. ɽʩʣʠ ɸ - ʜʝʜʝʢʠʥʜʦʚʦ ʢʦʣʴʮʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʩ ʙʝʩʢʦʥʝʯʥʦʡ ʛʨʫʧʧʦʡ 

ʝʜʠʥʠʮ, ʪʦ nAUmHAGLH n

nn
"=

-
,0)))((),((

20
. 

ʕʪʦ ʪʝʦʨʝʤʘ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʤʝʥʠʤʘ ʩʪʘʥʜʘʨʪʥʳʤ ʮʠʢʣʘʤ ʩʠʤʧʣʠʮʠʘʣʴʥʳʭ ʤʥʦʞʝʩʪʚ 

ʚʘʥ ʜʝʨ ʂʘʣʣʝʥʘ ʠ ʉʫʩʣʠʥʘ. 

ʊʝʦʨʝʤʘ 6. ʇʫʩʪʴ - A- ʜʝʜʝʢʠʥʜʦʚʦ )(¤S - ʢʦʣʴʮʦ, ʷʚʣʷʶʱʝʝʩʷ ʮʝʣʳʤ ʨʘʩʰʠʨʝʥʠʝʤ 

ʢʦʣʴʮʘ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʊʦʛʜʘ ))(())(( 1 AGLHAGLH ipip +­  - ʵʧʠʤʦʨʬʠʟʤ pi²  

ʠ ʠʟʦʤʦʨʬʠʟʤ 1+²pi . 

ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʣʷ Q ʠ ʜʝʜʝʢʠʥʜʦʚʦʛʦ ʢʦʣʴʮʘ ɸ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʦʣʫʯʠʤ 

ʨʘʮʠʦʥʘʣʴʥʫʶ ʛʦʤʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ.  

ʊʝʦʨʝʤʘ 7. )),(()),(( 1 QAGLHQAGLH npnp ­-
- ʵʧʠʤʦʨʬʠʟʤ, 1+²pn  ʠ ʠʟʦʤʦʨʬʠʟʤ, 

2+²pn . 
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Mamataliyev A.A., Namazov Sh.S. (Republic of Uzbekistan) NITROGEN-SULPHUR CONTAINING FERTILIZERS BASED ON AMMONIUM NITRATE, AMMONIUM SULPHATE AND PHOSPHOGYPSUM AND THEIR COMMODITY / ʄʘʤʘʪʘʣʠʝʚ ɸ.ɸ., ʅʘʤʘʟʦʚ ʐ.ʉ. (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) 

ɸɿʆʊʉɽʈʆʉʆɼɽʈɾɸʑʀɽ ʋɼʆɹʈɽʅʀʗ ʅɸ ʆʉʅʆɺɽ ɸʄʄʀɸʏʅʆʁ ʉɽʃʀʊʈʓ, ʉʋʃʔʌɸʊɸ ɸʄʄʆʅʀʗ ʀ ʌʆʉʌʆɻʀʇʉɸ ʀ ʀʍ ʊʆɺɸʈʅʓɽ ʉɺʆʁʉʊɺɸ 

1Mamataliyev Abdurasul Abdumalikovich ï Senior Scientific Researcher; 
2Namazov Shafoat Sattarovich ï Doctor of Technical Science, Professor, Chief of Laboratory, 

LABORATORY OF PHOSPHATE FERTILIZER,  

INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY  

ACADEMY OF SCIENCES OF THE REPUBLIC OF UZBEKISTAN,  

TASHKENT, REPUBLIC OF UZBEKISTAN 

 

Abstract: in this article the samples of nitrogen-sulphur containing fertilizers in which the molar 

ratio of ammonium sulphate to ammonium nitrate varied from 1:1 to 1:8, have been prepared. The 

phosphogypsum, waste production of JSC ñAmmophos-Maxamò, as additive was used in amount of 

5; 10 and 15% of the total weight of ammonium nitrate-sulphate.  The composition, density, 

viscosity, strength and dissolution rate of granules, hygroscopic point of water vapor sorption 

kinetics and sorption moisture capacity to them was determined. The introduction of 62.3% of 

ammonium sulfate and 15% of phosphogypsum into the melt of ammonium nitrate increases the 

strength of the product granules from 1.32 to 7.86 MPa. 

Keywords: ammonium nitrate, ammonium sulfate, phosphogypsum, nitrogen-sulphur containing 

fertilizer composition, and properties. 

 

ɸɿʆʊʉɽʈʆʉʆɼɽʈɾɸʑʀɽ ʋɼʆɹʈɽʅʀʗ ʅɸ ʆʉʅʆɺɽ 

ɸʄʄʀɸʏʅʆʁ ʉɽʃʀʊʈʓ, ʉʋʃʔʌɸʊɸ ɸʄʄʆʅʀʗ  

ʀ ʌʆʉʌʆɻʀʇʉɸ ʀ ʀʍ ʊʆɺɸʈʅʓɽ ʉɺʆʁʉʊɺɸ 

ʄʘʤʘʪʘʣʠʝʚ ɸ.ɸ.
1
, ʅʘʤʘʟʦʚ ʐ.ʉ.

2
 (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) 

 
1ʄʘʤʘʪʘʣʠʝʚ ɸʙʜʫʨʘʩʫʣ ɸʙʜʫʤʘʣʠʢʦʚʠʯ ï ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ; 

2ʅʘʤʘʟʦʚ ʐʘʬʦʘʪ ʉʘʪʪʘʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ, 

ʣʘʙʦʨʘʪʦʨʠʷ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ,  

ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ  

ɸʢʘʜʝʤʠ ̫ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʦʙʨʘʟʮʳ ʘʟʦʪʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʤʦʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʫʣʴʬʘʪʘ ʢ ʥʠʪʨʘʪʫ ʤʝʥʷʣʠʩʴ ʦʪ 1 : 1 ʜʦ 1 : 8. ɺ ʢʘʯʝʩʪʚʝ 

ʜʦʙʘʚʢʠ ʢ ʥʠʤ ʧʨʠʤʝʥʝʥ ʬʦʩʬʦʛʠʧʩ ï ʦʪʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çɸʤʤʦʬʦʩ-ʄʘʢʩʘʤè ʚ 

ʢʦʣʠʯʝʩʪʚʝ 5; 10 ʠ 15% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʩʫʣʴʬʘʪ-ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ. ɼʣʷ ʥʠʭ 

ʦʧʨʝʜʝʣʝʥʳ ʩʦʩʪʘʚ, ʧʣʦʪʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ, ʧʨʦʯʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ ʛʨʘʥʫʣ, 

ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʠʝ ʪʦʯʢʠ, ʢʠʥʝʪʠʢʠ ʩʦʨʙʮʠʠ ʧʘʨʦʚ ʚʦʜʳ ʠ ʩʦʨʙʮʠʦʥʥʦʡ ʚʣʘʛʦʸʤʢʦʩʪʠ. 

ɺʚʝʜʝʥʠʝ ʚ ʨʘʩʧʣʘʚ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ 62.3% ʩʫʣʴʬʘʪʘ ʘʤʤʦʥʠʷ ʠ 15% ʬʦʩʬʦʛʠʧʩʘ 

ʧʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ ʛʨʘʥʫʣ ʧʨʦʜʫʢʪʘ ʩ 1.32 ʜʦ 7.86 ʄʇʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ, ʩʫʣʴʬʘʪ ʘʤʤʦʥʠʷ, ʬʦʩʬʦʛʠʧʩ, ʘʟʦʪʩʝʨʦʩʦʜʝʨʞʘʱʝʝ 

ʫʜʦʙʨʝʥʠʝ, ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ. 

 

Ammonium nitrate is a concentrated, efficient and the most common in the world as a nitrogen 

fertilizer [1]. However, ammonium nitrate has some drawbacks. Firstly, it is caking during the 

storage. Secondly, it is its explosion hazard. Nitrate nitrogen in the soil is not fixed and washed out 
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of ammonium nitrate in terms of the normal moisture and irrigation. Therefore, ammonium nitrate 

is not used for fertilizing of winter crops during sowing spring and autumn is as the main fertilizer. 

These drawbacks can be eliminated with addition of ammonium nitrate sulfate. Ammonium form 

of nitrogen is being in the ammonium nitrate and ammonium sulfate is in a well available to plants 

that is relatively a little mobile and is washed out of the soil [2]. The advantage of ammonium 

sulfate - nitrate to ammonium nitrate is also the presence of sulfur in it, which is a part of proteins 

and amino acids in the formation of the crop. In connection there have been conducted the studies 

on preparation of nitrogen-sulphur fertilizers with the additive into melt of ammonium nitrate two 

perspective additives, ammonium sulfate and phosphogypsum. 

The crystalline ammonium sulfate previously milled in a porcelain mortar until the particle 

size of 0.063 mm. Phosphogypsum is from JSC ñAmmophos-Maxamò that is in the form of 

calcium sulfate as dihydrate (CaSO4Ŀ2H2O) with a moisture content of 18-20%. Therefore, 

before adding it to ammonium nitrate, the latter is dried in an oven at 90ÁC, and then it is 

milled in a porcelain mortar. Composition of the dried phosphogypsum (wt.%.): P2O5total. 1.59; 

CaOtotal. 37.47; SO3total. 54.49. 

For experiment AN sample is melted in a metal cup by electric heating. Ammonium sulfate was 

added to the nitrate in an amount such that the ratio of the starting components (NH4)2SO4: 

NH4NO3 mixture is ranged from 14.5: 78.8 to 59.2%: 32.0%. Phosphogypsum additive is taken in 

amount of 5; 10 and 15% of the total weight of the mixture. The mixture was thoroughly stirred. 

The melts were kept at 190ÁC for 15 minutes. 

As it is seen from data obtained that with increasing amounts of ammonium sulfate injected into 

melt of ammonium nitrate, from 14.5 to 59.2% decreased the total nitrogen content in the product 

from 27.58% to 24.89%, while the sulfur content is increased in the product from 6.63% to 

15.27%. With increasing amount of additive phosphogypsum from 5 to 15%, the sulfur content is 

also increased from 4.89 to 6.63% at a ratio of (NH4)2SO4: NH4NO3 = 1: 8, and from 15.27 to 

15.96% when (NH4)2SO4: NH4NO3 = 1: 1. With increasing fraction as ammonium sulfate and 

phosphogypsum in ammonium nitrate melt increased strength of the resulting fertilizer granules to 

7.86 MPa. Whereas the strength of the granules of ammonium nitrate (mark ñpureò) is 1.32 MPa 

(0.67 kg / granule). The time of complete dissolution of granules of pure ammonium nitrate is 44.6 

seconds. However, the increase of the share as ammonium sulfate and phosphogypsum in the 

mixture with ammonium nitrate, time completely dissolution of nitrogen-sulphur fertilizers 

granules has reached its maximum 124.34 seconds with (NH4)2SO4: NH4NO3 = 53%: 32% to 15% 

addition of phosphogypsum. This suggests that the resulting fertilizer will slowly washing out of 

the soil than pure ammonium nitrate. 

Values of the hygroscopic points of nitrogen-sulphur fertilizers varied in a range 47.5 - 52.7% 

depending upon addition. 

At the same time, all samples are liquefied. It was found that the granules of pure AN when the 

moisture 3.5% strongly become compressed and lose their friability, and nitrogen-sulphur fertilizer 

samples retain the appearance and friability even when the moisture content of 5-6%. When the 

moisture equal to 7%, granules lose their ability to sowing only. 
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Abstract: we have investigated research of adsorption and desorption in disperse systems and 

influence to this process external electromagnetic radiation influences. There is a description of the 

phased operations affecting the process of separation of emulsified water from oil. We have shown 

on technological processes of dehydration and desalting of oil during its field ʩommercial 

preparation, cleaning and impregnation of degraded wood of archaeological finds that there are 

similar phenomena, which have a similarity in many respects to the mechanism of percolation. The 

details of the impact on archaeological products of the conservation process and the complexity 

associated with them are described. 

Keywords: oil, adsorption, water, electromagnetic radiation, conservation. 

 

ɸɼʉʆʈɹʎʀʆʅʅʓɽ ʇʈʆʎɽʉʉʓ ɺ ɼʀʉʇɽʈʉʅʓʍ ʉʀʉʊɽʄɸʍ 

ɸʭʤʝʪʢʘʣʠʝʚ ʈ.ɹ. (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ)  
 

ɸʭʤʝʪʢʘʣʠʝʚ ʈr ʩʢʘʣʠ ɹʘʢʪʳʛʝʨʝʝʚʠʯ - ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʢʘʬʝʜʨʘ ʬʠʟʠʢʠ,  

ɸʣʤʘʪʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʜʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ ʚ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ ʠ 

ʚʣʠʷʥʠʝ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɽʩʪʴ ʦʧʠʩʘʥʠʝ 

ʧʦʵʪʘʧʥʳʭ ʦʧʝʨʘʮʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʦʪ ʥʝʬʪʠ. ʅʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʙʝʟʚʦʞʠʚʘʥʠ ̫ ʠ ʦʙʝʩʩʦʣʠʚʘʥʠ ̫ ʥʝʬʪʠ ʧʨʠ ʝʝ ʧʨʦʤʳʩʣʦʚʦʡ 

ʧʦʜʛʦʪʦʚʢʝ, ʦʯʠʩʪʢʠ ʠ ʧʨʦʧʠʪʢʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʭʦʜʦʢ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʝʶʪʩʷ ʘʥʘʣʦʛʠʯʥʳʝ ʷʚʣʝʥʠʷ, ʠʤʝʶʱʠʝ ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʠʡ ʤʝʭʘʥʠʟʤ 

ʧʨʦʪʝʢʘʥʠʷ. ʆʧʠʩʘʥʳ ʜʝʪʘʣʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʧʨʦʮʝʩʩʘ 

ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʴ, ʘʜʩʦʨʙʮʠʷ, ʚʦʜʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʥʩʝʨʚʘʮʠʷ. 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʜʩʦʨʙʮʠʠ ʠ ʜʝʩʦʨʙʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ, ʠ 

ʚʣʠʷʥʠʝ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʚʳʷʩʥʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʥʦʛʠʭ ʷʚʣʝʥʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʤʝʨʘʤʠ ʫʢʘʟʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʠ ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʥʝʬʪʠ ʧʨʠ ʝʝ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʝ, ʦʯʠʩʪʢʘ ʠ 

ʧʨʦʧʠʪʢʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʭʦʜʦʢ.  

1. ʆʪʜʝʣʝʥʠʝ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʦʪ ʥʝʬʪʠ 

ʅʝʬʪʴ - ʵʪʦ ʥʝʦʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʙʝʥʟʠʥ, 

ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʤʘʩʣʘ, ʤʘʟʫʪ, ʥʝʬʪʷʥʦʡ ʦʩʪʘʪʦʢ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʬʪʷʥʘʷ 

ʜʠʩʧʝʨʩʥʘʷ ʩʠʩʪʝʤʘ (ʅɼʉ). 

ɽʝ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʠʩʧʝʨʩʥʳʤ ʩʦʩʪʘʚʦʤ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ, 

ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʥʝʬʪʠ, ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʦʙʲʝʤʝ ʩʠʩʪʝʤʳ, ʠʭ 

ʩʚʷʟʴʶ ʩ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ [1-3]. 

ʏʝʪʳʨʝ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʚʦʡʩʪʚʘ ʜʘʥʥʦʡ ʥʝʬʪʠ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ, ʠʟʤʝʥʷʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʥʝʬʪʠ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʜʦʙʳʚʘʝʤʳʭ ʥʝʬʪʝʡ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʦʜʫ. 

ɼʚʠʞʝʥʠʝ ʪʘʢʦʡ ʩʤʝʩʠ ʦʪ ʟʘʙʦʷ ʩʢʚʘʞʠʥʳ ʜʦ ʧʫʥʢʪʘ ʩʙʦʨʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ 
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ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʜʦʥʝʬʪʷʥʦʡ ʵʤʫʣʴʩʠʠ (ɺʅʕ) 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʦʡʢʦʩʪʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʦʙʨʘʟʦʚʘʥʥʦʡ ɺʅʕ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʧʨʦʯʥʦʩʪʠ ʘʜʩʦʨʙʮʠʦʥʥʦ-ʩʦʣʴʚʘʪʥʦʛʦ ʩʣʦʷ (ɸʉʉ) ʢʘʧʝʣʴ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʟ ʥʝʬʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʘʣʝʥʳ ʚʦʜʘ ʠ ʩʦʣʠ. 

ʄʝʭʘʥʠʟʤ ʨʘʟʨʫʰʝʥʠʷ ɺʅʕ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ [1-3]: 

ʦʙʨʘʙʦʪʢʘ ʵʤʫʣʴʩʠʠ ʜʝʵʤʫʣʴʛʘʪʦʨʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ ʩʤʝʰʝʥʠʝ ʵʤʫʣʴʩʠʠ ʩ ʨʝʘʛʝʥʪʦʤ ʠ 

ʨʘʟʨʫʰʝʥʠʝ ɸʉʉ ʢʘʧʝʣʴ ʚʦʜʳ; ʩʙʣʠʞʝʥʠʝ, ʢʦʥʪʘʢʪ ʠ ʩʣʠʷʥʠʝ ʢʘʧʝʣʴ ʚʦʜʳ; ʨʘʟʜʝʣʝʥʠʝ ʬʘʟ. 

ʋʢʘʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ 

ʦʧʝʨʘʮʠʡ. ʈʘʟʨʫʰʝʥʠʝ ɸʉʉ ʢʘʧʝʣʴ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʦʛʦ 

ʜʝʵʤʫʣʴʛʘʪʦʨʘ ʠʣʠ ʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ ʧʨʠ ʨʘʟʤʝʰʠʚʘʥʠʠ ʩʤʝʩʠ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʧʝʣʴ ʜʚʫʭ ʪʠʧʦʚ ʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʵʤʫʣʴʩʠʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʘʷ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ 

ʦʙʝʩʩʦʣʠʚʘʥʠʷ ʥʝʬʪʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʫʜʘʣʝʥʠʶ ʚʦʜʳ ʠʟ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ. 

ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ɸʉʉ ʢʘʧʝʣʴ ʚʦʜʳ ʠ ʨʘʟʜʝʣʝʥʠʝ ɺʅʕ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʪʫʨʙʫʣʠʟʘʮʠʝʡ ʧʦʪʦʢʘ. ʉʢʦʨʦʩʪʴ ʠ ʧʦʣʥʦʪʘ ʨʘʟʜʝʣʝʥʠʷ ʵʤʫʣʴʩʠʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʠʩʧʝʨʩʥʳʤ ʩʦʩʪʘʚʦʤ ʩʠʩʪʝʤʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʩʳʨʴʷ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʘʢʪʠʚʘʮʠʶ ʞʠʜʢʦʩʪʠ ʢʦʣʝʙʘʥʠʷʤʠ ʨʘʟʣʠʯʥʳ 

ʯʘʩʪʦʪ ʠ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ, ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ ʠʟʣʫʯʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʝʨʟʘʥʠʷ, ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʥʠʷ ʩʤʦʣʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ, 

ʧʘʨʘʬʠʥʦʚ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʘʷ 

ʤʦʜʠʬʠʢʘʮʠʷ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ [1-3].  

2. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʥʩʝʨʚʘʮʠʷ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʭʦʜʦʢ ʠʟ ʙʝʨʝʣʴʩʢʠʭ 

ʢʫʨʛʘʥʦʚ. 

ʎʝʣʴʶ ʢʦʥʩʝʨʚʘʮʠʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʜʨʝʚʝʩʠʥʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ. ʂʦʥʩʝʨʚʘʮʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʯʠʩʪʢʫ ʠʟʜʝʣʠʡ ʦʪ ʠʥʦʨʦʜʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʭ ʩʦʩʪʦʷʥʠʷʫʢʨʝʧʣʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʦʧʠʪʢʦʡ ʨʘʟʣʠʯʥʳʤʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ [4-6].   

ɸʢʪʠʚʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʯʠʩʪʢʘ ʠʟʜʝʣʠʷ ʥʝʚʦʟʤʦʞʥʘ ʠʟ-ʟʘ ʩʣʘʙʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʭ ʜʝʛʨʘʜʘʮʠʝʡ, ʩʪʘʨʝʥʠʝʤ, ʨʘʟʨʫʰʝʥʠʝʤ. 

ʏʘʩʪʠʯʥʦʝ ʫʜʘʣʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʛʨʷʟʠ ʠʟ ʦʙʲʝʤʘ ʠʟʜʝʣʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʝʛʦ ʧʨʦʧʠʪʢʝ 

ʢʦʥʩʦʣʠʜʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʇʕɻ ʢʘʢ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʘʷ 

ʦʯʠʩʪʢʘ ʥʝʜʦʩʪʘʪʦʯʥʘ. ʅʘʜʦ ʧʫʪʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʩʣʘʙʠʪʴ ʩʚʷʟʴ ʧʦʯʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʩ ʩʦʨʙʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ ʜʨʝʚʝʩʠʥʳ. ʊʘʢʠʤ ʚʠʜʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ (ʀʂ) ʜʠʘʧʘʟʦʥʘ 2-50 ʤʢʤ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʞʠʜʢʦʤ, ʪʚʝʨʜʦʤ ʠ ʛʘʟʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʷʭ, ʭʦʨʦʰʦ 

ʧʦʛʣʦʱʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʕʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʠʜʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʠʠ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ, ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʨʦʩʪʘ ʣʠʥʝʡʥʳʭ 

ʨʘʟʤʝʨʦʚ ʠ ʦʙʲʝʤʘ ʚʝʱʝʩʪʚʘ. ʋʚʝʣʠʯʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʀʂ-ʠʟʣʫʯʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ, ʪ.ʢ. ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʯʠʥʘʝʪʩʷ ʧʦ 

ʚʩʝʤʫ ʦʙʲʝʤʫ ʦʙʣʫʯʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʨʘʟʤʝʨʦʚ ʚʩʝʭ ʤʠʢʨʦʧʦʨ ʜʨʝʚʝʩʠʥʳ, 

ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʠʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ 

ʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ ʚʝʱʝʩʪʚʘ.  

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʢʦʣʝʙʘʪʝʣʴʥʦ-ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʘʪʦʤʦʚ ʚ ʤʦʣʝʢʫʣʘʭ, 

ʨʦʩʪ ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝʤ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʥʠʤʠ, ʦʩʦʙʝʥʥʦ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʩʦʨʙʮʠʦʥʥʦʡ ʩʚʷʟʴʶ. ɽʩʣʠ 

ʠʟʜʝʣʠʝ ʧʦʩʣʝ ʧʨʦʧʠʪʢʠ ʢʦʥʩʦʣʠʜʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ ʢʠʩʪʝʚʳʤ ʩʧʦʩʦʙʦʤ ʧʦʤʝʩʪʠʪʴ ʚ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʦʧʠʪʦʯʥʳʡ ʨʘʩʪʚʦʨ ʵʪʦʡ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʘʣʴʥʝʡʰʝʝ 

ʚʳʪʝʩʥʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʦʙʲʝʤʘ ʜʨʝʚʝʩʠʥʳ ʚ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ. ʆʯʠʩʪʢʘ ʤʠʢʨʦʧʦʨ 
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ʜʨʝʚʝʩʠʥʳ ʦʪ ʧʦʯʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʦʨʙʮʠʠ ʥʘ ʥʠʭ 

ʢʦʥʩʦʣʠʜʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʝʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʀʂ-ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʧʨʦʧʠʪʦʯʥʳʭ ʩʚʦʡʩʪʚ 

ʨʘʩʪʚʦʨʘ ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʷ (ʇʕɻ) ʟʘ ʩʯʝʪ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʘʛʣʦʤʝʨʘʪʦʚ ʤʦʣʝʢʫʣ ʇʕɻ ʚ 

ʩʧʠʨʪʝ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʷʟʢʦʩʪʠ ʨʘʩʪʚʦʨʘ ʇʕɻ.  

ʋʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʚ 

ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʦʨʳ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʨ ʜʨʝʚʝʩʠʥʳ ʠ ʫʣʫʯʰʝʥʠʝ 

ʧʨʦʧʠʪʦʯʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʘ ʇʕɻ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʦʛʣʦʱʝʥʠʷ 

ʢʦʥʩʦʣʠʜʘʥʪʘ ʧʨʦʧʠʪʳʚʘʝʤʳʤ ʦʙʨʘʟʮʦʤ.  

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʧʠʪʢʘ ʥʝʩʢʦʣʴʢʠʭ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʢʠʩʪʝʚʳʤ ʩʧʦʩʦʙʦʤ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʩʦʩʪʘʚʦʤ ʠ ʪʝʭʥʦʣʦʛʠʠ [4-6]. ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂ-ʠʟʣʫʯʝʥʠʷ ʠ ʤʝʪʦʜʘ 

ʩʧʠʨʪʦʚʦʡ ʜʝʢʦʤʧʨʝʩʩʠʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʩʦʣʠʜʘʥʪʘ, 

ʧʨʦʥʠʢʘʶʱʝʛʦ ʚ ʧʨʦʧʠʪʳʚʘʝʤʳʡ ʦʙʨʘʟʝʮ. ʕʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʨʦʧʠʪʢʦʡ ʯʝʪʳʨʝʭ ʦʙʨʘʟʮʦʚ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ ʙʝʨʝʩʪʳ ʧʨʦʧʠʪʦʯʥʳʤ ʩʦʩʪʘʚʦʤ ʧʦ ʥʘʰʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʜʥʦʛʦ ʦʙʨʘʟʮʘ 

ʠʟʚʝʩʪʥʳʤ ʩʧʦʩʦʙʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ 

ʧʨʦʮʝʩʩ ʧʨʦʧʠʪʢʠ ʠ ʜʦʙʠʚʘʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʩʪʚʦʨʘ ʚ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʦʙʨʘʟʝʮ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʦʧʠʪʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʟʚʦʣʷʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʝʚʝʩʠʥʳ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʩʣʠʧʘʥʠʶ ʧʨʠ ʠʭ ʫʩʳʭʘʥʠʠ. 

ɺ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʭʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʷʚʣʝʥʠʷ, ʠʤʝʶʱʠʝ ʚʦ 

ʤʥʦʛʦʤ ʩʭʦʞʠʡ ʤʝʭʘʥʠʟʤ ʧʨʦʪʝʢʘʥʠʷ. 

1. ɺʳʪʝʩʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʲʝʤʘ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ (ʚʳʪʝʩʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʪʘʙʠʣʠ ʟʘʪʦʨʦʚ ʵʤʫʣʴʩʠʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʧʣʠ). 

2. ʇʝʨʝʚʦʜ ʠʥʦʨʦʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠʟ ʦʙʲʝʤʘ ʜʨʝʚʝʩʠʥʳ ʚ ʨʘʩʪʚʦʨ ʢʦʥʩʦʣʠʜʘʥʪʘ (ʧʝʨʝʚʦʜ 
ʩʤʦʣʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʧʣʠ ʚ ʦʙʲʝʤ ʵʤʫʣʴʩʠʠ). 

3. ɸʜʩʦʨʙʮʠʷ ʧʨʦʧʠʪʦʯʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʇʕɻ) ʚ ʧʦʨʘʭ ʜʨʝʚʝʩʠʥʳ. ʉʦʟʜʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʧʠʪʢʠ (ʘʜʩʦʨʙʮʠʷ ʜʝʵʤʫʣʴʩʘʪʦʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʧʣʠ, 

ʧʦʛʣʦʱʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʟʳ ʨʝʘʛʝʥʪʘ). 
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Abstract: flight control system plays an important role in the quality of aircraft guidance. The task 

of this system is to ensure the stability of the system and to make sure that the aircraft obeys 

correctly according to the guidance commands. This paper proposes a method of using 

evolutionary algorithms to design autopilot for non-minimum phase aircrafts. To make the paper 

more relevant to reality, the paper takes into account the dynamics of the steering engine during 

simulation. Cost function used for evolutionary algorithms takes into account the influence of the 

characteristic parameters on the quality of the autopilot system, such as system response speed, 

overcorrection, setting errors, etc. Simulations will be made with two dynamics models of the 

aircraft. Simulation results show that the evolutionary algorithms may be used to design 

coefficients for other traditional autopilots. 

Keywords: autopilot, aircraft, inertia measurement, flight control system. 

 

ʆʇʊʀʄʀɿɸʎʀʗ ɸɺʊʆʇʀʃʆʊɸ ʃɽʊɸʊɽʃʔʅʆɻʆ ɸʇʇɸʈɸʊɸ  

ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʕɺʆʃʖʎʀʆʅʅʓʍ ɸʃɻʆʈʀʊʄʆɺ 

ʅʛʫʝʥ ʄ.ʍ. (ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ɺʴʝʪʥʘʤ) 

 
ʅʛʫʝʥ ʄʠʥʴ ʍʦʥʛ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ,  

ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ, 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, 

ɺʴʝʪʥʘʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃʝ ʂʫʡ ɼʦʥʘ,  

ʛ. ʍʘʥʦʡ, ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ɺʴʝʪʥʘʤ 

 

ɸʥʥʦʪʘʮʠʷ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʥʘʚʝʜʝʥʠʷ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɿʘʜʘʯʘ ʵʪʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʠ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʚʳʧʦʣʥʷʝʪ ʫʢʘʟʘʥʠʷ 

ʢʦʤʘʥʜʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʚʦʣʶʮʠʦʥʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʧʠʣʦʪʘ ʜʣʷ ʥʝ-ʤʠʥʠʤʘʣʴʥʦ-ʬʘʟʦʚʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʫʯʠʪʳʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʘʚʪʦʧʠʣʦʪʘ. ʌʫʥʢʮʠʷ ʟʘʪʨʘʪ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ ʘʚʪʦʧʠʣʦʪ, ʥʘʧʨʠʤʝʨ ʩʢʦʨʦʩʪʴ ʦʪʢʣʠʢʘ ʩʠʩʪʝʤʳ, ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʦʰʠʙʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʜʚʫʤʷ ʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʤʦʜʝʣʷʤʠ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʵʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩ ̫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʨʫʛʦʛʦ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʘʚʪʦʧʠʣʦʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʧʠʣʦʪ, ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʠʟʤʝʨʝʥʠʝ ʠʥʝʨʮʠʠ, ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ. 

 

1. Introduction 

The effect of destroying the target of aircraft mainly depends on the guidance and control 

system (GNC). Therefore, a study that discusses ways of destroying the target most effectively via 

autopilot and flight control systems is interesting for many researchers [5], [8], [10, 11], [12], [18], 

[20], [22], [23], [24], [25], [27].  



14 

 

Gain-scheduling is one of the effective control methods for nonlinear systems and systems 

with variable parameters [18], [22]. This method has also been used to design the autopilot 

systems for vehicles like aircrafts [20]. This method takes a lot of time, which is a 

disadvantage; it has been proven many times. Some solutions have also been suggested by [5], 

[8], [10], [11], [12]. The author of [15] suggested a method to use fuzzy logic to design the 

gain-scheduling autopilot system. 

An autopilot system must meet minimum requirements on stability and responsiveness 

maintenance. In addition, the errors in the aircraft system must be minimal. For non-minimum 

phase systems, it is required to set upper and lower limits of sub-standard overcorrection. 

Evolutionary algorithms adapt autopilot coefficients automatically. This article uses the cost 

function taking into account the characteristic parameters of autopilot system quality, such as high 

response speed and minimal errors. Evolutionary optimization methods will be compared to 

highlight the effectiveness of the proposed method. The superiority of this method over traditional 

methods will be reflected in the simulation results. 

2. Elements of the flight control system 

Elements of flight control system shown on the Figure 1 [12]. 
 

 
 

Fig. 1. Primary elements of the flight control system 
 

On the Fig. 1, inertia measurement (IMU) is used to measure the angular velocity and 

translation acceleration of aircraft. The algorithm navigation transforms the measurements of IMU 

into different coordinate systems. The output of the guidance law sections is the guidance 

commands, which are taken to autopilot along with the output of the navigation section to make 

sure that the aircrafts will follow the desired commands. Steering engineôs task is to convert the 

command control signals into the physical control signals. Finally, the aircraft will follow this 

physical control signals. Mission of the flight control system is to ensure that the aircraft will 

successfully perform the desired mission. 

2.1. Aircraft dynamics 

Aircraft dynamics are described through equations of movement. Fig. 2 shows the flight process 

in the pitch plane of the aircraft. Here ‎ is the flight path angle, ‌ is the angle of attack, — is the pitch 

angle, ὃ is the normal acceleration vector. 
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Fig. 2. Position of the aircraft in the pitch plane 
 

The equations describing the angle relationship are given below: 

‌ — ‎O  ‌ — ‎                                       ρ 

—
ὓ‌ȟ‏

ὐ
                                                           ς 

Here ὐ is the moment of inertia, ὓ ‌ȟ‏ is the moment of putting on the aircraft. Speed of 

flight path angle ‎ is determined by the following equation: 

‎
ὃÃÏÓ‌

ὠ

ὃ

ὠ
                                             σ 

with ὠ, magnitude of the velocity vector and ὃ  is determined by the following equation: 

ὃ
Ὂ‌ȟ‏

ά
                                                         τ 

Here ά is the mass of the aircraft and Ὂ‌ȟ‏ is the normal force act on the aircraft. By 

replacing (3) and (4) into (1) and combine with (2), we get the following two nonlinear differential 

equations: 

‌ —
Ὂ‌ȟ‏

άὠ
ȟ       —

ὓ‌ȟ‏

ὐ
                        υ 

In fact, the movement of the aircraft is represented in three-dimensional space as shown in the 

figure 3 with the meaning of the parameters shown in Table 1. 
 

 
 

Fig. 3. Dynamics of the aircraft in three-dimensional space 
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Table 1. Meaning the parameters on Figure 3 
 

Parameters Meaning 

‌ Angle of attack 

‍ Angle of sideslip 

‌  Total angle of sideslip 

•  Roll angle 

ὠ  Velocity of the aircraft 

ὴ Velocity of rotation angle of the aircraftôs vertical axis 

ή Velocity of rotation angle of the aircraft in pitch plane 

ὶ Velocity of rotation angle of the aircraft in horizon plane 

ὼȟώȟᾀ Coordinates of the aircraft on three coordinate system axes 

 

Assuming that there is no centrifuge torque, the equations for translational movement control 

and rotational movement are represented by equations (6) and (7) respectively: 

‌ ÃÏÓ‌
Ὂ
άό

ὴÔÁÎ‍ ήÓÅÃ‌
Ὂ
άό
ÔÁÎ‌ ὶÔÁÎ‌ÔÁÎ‍

‍ ÃÏÓ‍
Ὂ
άό

ὶÓÅÃ‍ ὴÔÁÎ‌
Ὂ
άό
ÔÁÎ‍ ήÔÁÎ‌ÔÁÎ‍

           φ 

ὴ
ὓ

Ὅ

Ὅ Ὅ

Ὅ
ήὶ

ή
ὓ

Ὅ

Ὅ Ὅ

Ὅ
ὴὶ

ὶ
ὓ

Ὅ

Ὅ Ὅ

Ὅ
ὴή

                                              χ 

Accelerants that are perpendicular to the aircraft are determined in the aircraft coordinate 

system as follows: 

ὃ
Ὂ

ά
ȟ     ὃ

Ὂ

ά
                                            ψ 

Here forces    Ὂ ȟὊ ȟὊ     and momentsὓ ȟὓ ȟὓ  are determined in the aircraft 

coordinate system. Force and moment vectors are the functions of the state variables and three 

control inputs. For example, force vector Ὂ  is denoted as follows: 

Ὂ Ὢ‌ȟ‍ȟὴȟήȟὶȟ‏ȟ‏ȟ‏                               ω 

By linearizing the equations (6) and (8) nearby the working points of the system, the invariant-

state space model is given in (10) with three inputs and five outputs as follows: 

ὼ ὃὼ ὄό
ώ ὅὼ Ὀό

ȟ

ὼ ‌   ‍   ὴ   ή   ὶ

ό ‏   ‏   ‏

ώ ὃ   ὃ   ὴ   ή   ὶ

               ρπ 

Where ‏ ,‏ and ‏ is the control input in the pitch, yaw and roll channels, respectively. 

2.2. Autopilot 

Autopilot is a system with inputs as guidance commands and measurements from IMU to 

calculate control commands. Almost all digital signals and calculations for the autopilot are 

calculated by computers. 

2.3. Steering engine 

Steering engine is used to transform the control commands into physical movements, such as 

rotational movement of the aircraftôs wings. The dynamics of the steering engine is modeled by the 

second-order transfer function with latency † as follows: 

ί‏

‏ ί

‫

ί ς‚‫ί ‫
Ὡ                            ρρ 
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3. Design method of autopilot 

This section introduces a new structure for the acceleration control system. In addition, 

evolutionary algorithms will also be introduced in this section. 

3.1. Acceleration control system 
 

 
 

Fig. 4. Block diagram of acceleration control system 
 

The proposed structure of acceleration control system is shown on Fig. 4. Here the aircraft 

velocity on the pitch channel ή and accelerationὃ are measured by IMU. According to Fig. 4, the 

error between acceleration command and real acceleration is used as a PI controller input to control 

aircraft velocity on pitch channel. In this paper, coefficients of autopilot are adjusted by meta-

heuristic algorithms. 

Fig. 5 shows the Step response of the system with parameters such as setting time ὸ, rising time 

ὸ, time until the first peak ὸ, † is the time constant and ὓ  is the maximum overcorrection. In this 

paper the combination of these features will be used to achieve the best results in seeking space. 

Equation (12) describes the cost function used in this paper. 

Ὢ ύὸ ύὓ ύὓ ύ ὸȢὩ ὸὨὸ ύ ȿόὸȿὨὸ           ρς 

Here ύ , ύ , ύ , ύ  and ύ  are the weights. These weights are chosen by the designer to 

balance the role of each element in the cost function. Ὡὸ is the error signal between the reference 

input and the output, όὸ is the control signal and ὓ  is the maximum sub-standard. 

Thus, the cost function takes into account the effects of the specific parameters of the system 

simultaneously. Consequently, evolutionary algorithms can optimize all features of the system on 

every iteration. 
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Fig. 5. Step response of the non-minimum phase system 
 

3.2. Evolutionary algorithms 

This section introduces five evolutionary algorithms used for design of autopilot for aircraft 

[19]. 

- Genetic Algorithm (GA): GA is the earliest and most common evolutionary algorithm. It is 

been used in many different areas [7]. 

- Particle Swarm Optimization (PSO): PSO was suggested by [17]. 

- Artificial Bee Colony (ABC): ABC was introduced by Karaboga [13] and has been 

successfully applied in technical problems [14], [15], [16]. 

- Independent Component Analysis ICA: ICA was introduced by Atashpaz and Lucas (2007) for 

optimization problems [1]. 

- Cuckoo optimization algorithm (COA): COA is inspired by the cuckoo bird who lays eggs in 

the nest of other birds of different species. The results show that this is a very good evolutionary 

algorithm for solving optimal problems [3]. 

4. Simulation results 

This section provides simulation with two different aircraft models. The first aircraft model is 

short-range aircraft using conventional diagram. Aircraft dynamics can be linear in the vicinity of 

nominal working point (Attack angle reaches 10
o
 and speed reaches 3 Mach). Dynamic description 

functions are linearized in the vicinity of nominal working point for pitch channel as follows: 

ὃ ί
ί‏

πȢςπσψί ςσωȢχφψχ
ί ρȢρςί ψχȢρχφ

ήί
ί‏

ρσρί ρσρ
ί ρȢρςί ψχȢρχφ

                              ρσ 

In addition, we assume that the dynamics of steering engine is represented approximately by the 

second-order transfer function with the following parameters: ‫ ρυπ ὶὥὨȾί, ‚ πȢχ and 

† πȢπρ. The parameters of the optimization methods are shown in Table 2. All evolutionary 

algorithms use the cost function (12) with the following limits of coefficients (seeking space) for 

the first model: 

ρπ ὑ ρπȠ υ ὑ υȟρ ὑ ρ                  ρτ 
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Table 2. Parameters of evolutionary algorithms 
 

Optimization methods Parameters 

GA 
Hybrid probability: 0.1 

Mutation probability: 0.9 

PSO C1: 1.5; C2: 1.5 

ABC Amount of food: 50 

ICA 
Evolution speed: 0.3 

‚ πȢπς 

COA 

Number of groups: 5,  Minimum number of eggs: 2, Maximum 

number of eggs: 5 

Number of Cuckoo that can live at the same time: 150 

 

During the simulation, all algorithms have population sizes of 100 and the number of loops of 

50. After optimizing the coefficients of the autopilot for the five evolutionary algorithms with the 

parameters given in Table 2, we get five graphs describing the cost function for the five algorithms 

as shown in Fig. 6. 
 

 
 

Fig. 6. Compare the cost function values during implementation of five evolutionary algorithms for the first 

model of aircraft 
 

Fig. 6 shows that optimization algorithm COA achieves the fastest and best quality solution. 

The value of characteristic parameters for five step responses, coefficients of autopilot and cost 

function received using the five evolutionary algorithms are shown in Table 3. 
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Table 3. Implementation results of evolutionary algorithms for the first model of aircraft 
 

 ICA  GA ABC POS COA 

Raising Time (s) 0.1240 0.1485 0.1979 0.1041 0.1164 

Setting time (s) 0.2414 0.2735 0.3612 0.2114 0.2306 

Overcorrection (%) 0 0 0 0 0 

Sub-standard (%) 9.9341 7.6523 6.1698 11.5611 10.5503 

Peak 0.9996 0.9988 0.9995 0.9995 0.9996 

Time Constant (s) 0.136 0.124 0.181 0.156 0.131 

ἕἸ ï0.5040 ï0.3856 ï0.3089 ï0.5886 ï0.5361 

ἕἱ ï3.3498 ï2.8460 ï2.5330 ï3.6226 ï3.4556 

ἕἹ ï0.1403 ï0.1230 ï0.1257 ï0.1468 ï0.1430 

Minimum cost function 4.0118 4.0467 4.2299 3.9395 3.9154 

 

The simulation results show the superiority of COA compared to the others. With the 

coefficients received when COA are applied, step response of autopilot is shown in Fig. 7. 
 

 
 

Fig. 7. Step response and the control signal in correspondence to the COA for the first model 
 

In the second simulation, this paper provides a survey with aircraft dynamic model presented by 

Horton [18], [20], [24], [25], [27]. The related transfer functions are given below: 

 

ừ
Ử
Ừ

Ử
ứὃ ί

ί‏

τσσȢυί χςςȢσί ςπφππππ

ί υȢσρτί ςχψȢς
ήί

ί‏

ψχςȢψί σπρρ

ί υȢσρτί ςχψȢς

                  ρυ 

In this case, the dynamic parameters of the steering engine are ‫ ρυπ ὶὥὨȾί, ‚ πȢχ and 

† πȢπρ. Cost functions and parameters of evolutionary algorithms are similar to the first 

simulation (equation (12) and table 2). The upper and lower limits of the autopilot coefficients 

(seeking space) for the second simulation are as follows: 

πȢπρ ὑ πȢπρȟπȢρ ὑ πȢρȟ   ὑ π                              ρφ 
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With all the algorithms, the population size is 100 and maximum number of loops is 50. Then 

the results when implementing evolutionary algorithms and characteristics of step response 

obtained are corresponding to coefficients of autopilot for each of the evolutionary algorithms 

shown in Table 4.  
 

Table 4. Implementation results of evolutionary algorithms for the second model 
 

 ICA  GA ABC POS COA 

Raising Time (s) 0.1771 0.1774 0.1772 0.1771 0.1769 

Setting Time (s) 0.3268 0.3272 0.3268 0.3266 0.3263 

Overcorrection(%)  0.1296 0.1250 0.1288 0.1304 0.1333 

Sub-standard (%) 0.4240 0.4240 0.4240 0.4239 0.4239 

Peak 1.0008 1.0008 1.0008 1.0008 1.0008 

Time Constant (s) 0.206 0.207 0.206 0.206 0.206 

ἕἸ 0 0 0 0 0 

ἕἱ -8.3913E-4 -8.3931E-4 -8.3915E-4 -8.3904E-4 -8.3895E-4 

ἕἹ -0.0159 -0.0159 -0.0158 -0.0159 -0.0158 

Minimum cost function 2.2418 2.2421 2.2416 2.2416 2.2412 

 

The results show that this method is very effective for determining the autopilot coefficients. 

The time constant of COA is approximately 0.206 s. Fig. 8 shows the step response of the system 

with the control signal corresponding to the autopilot coefficients received when COA is applied. 
 

 
 

Fig. 8. Step response and the control signal corresponding to the autopilot coefficients received by applying 

the COA algorithm 
 

5. Conclusion 

In this paper, a new method for determining the autopilot coefficients for non-minimum 

phase aircraft was evaluated. With the proposed method, autopilot is developed with lower 

cost and better quality compared to using other evolutionary algorithms. The results obtained 

when performing simulations with two different models show that evolutionary algorithms 

have a superior preponderance advantage when calibrating and determining the autopilot 

coefficients compared to traditional methods. When implementing various evolutionary 

algorithms, such as GA, PSO, ABC, ICA and COA, COA shows its superiority, compared to 
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other algorithms. During the simulation, the paper also takes into account the dynamics of 

steering engine to improve the reality of the simulation results. 
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Abstract: we studied the possibility of wastewater treatment of kremneftoristovodorodnoj acid. 

Conducted a retrospective analysis of methods of wastewater treatment of flint hydrofluoric 

acid using different filter materials. It was determined that the wastewater from flint 

hydrofluoric acid can be carried out using as a filter material mixture, contact waste 

klinoptilolit mass of sulfuric acid productions and cement. Thus contact weight is production 

with drawal Found that achieved a relatively high amount of wastewater treatment flint 

hydrofluoric acid. 

Keywords: sewage, purification, hexafluorosilicic acid, clinoptilolite, contact mass. 

 

ʆʏʀʉʊʂɸ ʉʊʆʏʅʓʍ ɺʆɼ ʆʊ ʂʈɽʄʅɽʌʊʆʈʀʉʊʆɺʆɼʆʈʆɼʅʆʁ 

ʂʀʉʃʆʊʓ 

ʐʠʨʠʥʦʚʘ ɼ.ɹ. (ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) 
 

ʐʠʨʠʥʦʚʘ ɼʫʨʜʘʥʘ ɹʘʢʠʨ ʢʳʟʳ - ʜʦʮʝʥʪ,  

ʢʘʬʝʜʨʘ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʦʣʦʛʠʠ,  

ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʠʣʴʪʨʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʩʤʝʩʠ 

ʢʣʠʥʦʧʪʠʣʦʣʠʪʘ, ʦʪʨʘʙʦʪʘʥʥʦʡ ʢʦʥʪʘʢʪʥʦʡ ʤʘʩʩʳ ʩʝʨʥʦʢʠʩʣʦʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ 

ʮʝʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʢʦʥʪʘʢʪʥʘʷ ʤʘʩʩʘ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘ ̫ʩʪʝʧʝʥ ɹʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʯʥʳʝ ʚʦʜʳ, ʦʯʠʩʪʢʠ, ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʘʷ ʢʠʩʣʦʪʘ, 

ʢʣʠʥʦʧʪʠʣʦʣʠʪ, ʢʦʥʪʘʢʪʥʘʷ ʤʘʩʩʘ. 

 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʝʨʝʨʘʙʦʪʢʦʡ ʬʦʩʬʘʪʥʦʛʦ ʩʳʨʴʷ, ʦʙʨʘʟʫʝʪʩʷ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʟʘʛʨʷʟʥʝʥʥʳʝ 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʦʡ. ɺʩʝ ʬʪʦʨʩʦʜʝʨʞʘʱʠʝ ʚʝʱʝʩʪʚʘ ʠʤʝʶʪ ʪʦʢʩʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤʘʭ ʥʝʜʦʧʫʩʪʠʤʦ ρȢ  
ɼʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʟʨʘʙʦʪʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʤʝʩʠ ʥʘʪʨʠʝʚʳʭ ʩʦʣʝʡ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʬʨʘʢʮʠʡ ʉ7 ï ʉ12 ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʧʠʨʪʦʚ ς. ɼʘʥʥʳʡ 
ʤʝʪʦʜ ʜʦʨʦʛʦʩʪʦʷʱ ʠ ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ. ɸʚʪʦʨʳ ʜʨʫʛʦʛʦ ʤʝʪʦʜʘ σ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʤʝʩʴ ʮʝʤʝʥʪʘ ʠ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʧʨʠ ʠʭ ʤʘʩʩʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ (1,5-2,0) : (8,0-8,5) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʪʦʞʝ ʥʝ ʥʘʰʝʣ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʤʘʩʰʪʘʙʝ, ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʬʠʣʴʪʨʘʮʠʠ ʠ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ τ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʛʦ 

(ʦʯʠʱʘʶʱʝʛʦ) ʤʘʪʝʨʠʘʣʘ ʢʣʠʥʦʧʪʠʣʦʣʠʪʘ, ʦʪʨʘʙʦʪʘʥʥʦʡ ʚʘʥʘʜʠʝʚʦʡ ʢʦʥʪʘʢʪʥʦʡ ʤʘʩʩʳ 

(ʆɺʂʄ) ʠ ʮʝʤʝʥʪʘ ʧʨʠ ʠʭ ʤʘʩʩʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ (5- 7) : (1,2 -3,4) : (1,6-1,8) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʣʠʥʦʧʪʠʣʦʣʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʦʣʠʪʦʧʦʜʦʙʥʳʡ ʤʠʥʝʨʘʣ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ, %: 

SiO2  61-70; Al2O3 9-12; Fe2O3  + FeO  1-1,9; MgO + CaO 9,6-12,5; Na2O + K2O  1,5-5; ʇʇʇ - 

ʦʩʪʘʣʴʥʳʝ. ʆɺʂʄ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʠʤʝʶʱʠʤ ʩʣʝʜʫʶʱʠʡ 

ʩʦʩʪʘʚ, %: V2O5 1-12; BaO 25-26;Al2O3  2,7-3,0;SiO2 40,8-41,2; K2O + KCl 18,5 ï 19,3. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʨʘʥʝʝ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ υ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
 

ʊʘʙʣʠʮʘ 1. ʆʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʩʦʦʪʥʦʰʝʥʠ ̫ʢʦʤʧʦʥʝʥʪʦʚ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ 
 

ˉ 

ʧ\ʧ 

ʂʣʠʥʦʧʪʠʣʦʣʠʪ: 

ʆɺʂʄ : ʮʝʤʝʥʪ 

ʤʘʩʩ. ʯʘʩʪ. 

ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

ʬʠʣʴʪʨʘʮʠʠ, 

ʤ3/ʯʘʩ 

ʆʙʲʝʤ 

ʧʦʛʣʦʪʠʪʝʣʷ, 

ʪ 

ʉʢʦʨʦʩʪʴ 

ʬʠʣʴʪʨʘʮʠʠ, 

ʤ3/ʯʘʩ 

ʀʦʥʳ F- 

ʠ SiF6
2- 

ʬʠʣʴʪʨʘʪʝ, 

ʤʛ/ʣ 

1 4,5 : 4,0 : 1,5 50-55 1,4 56 0,12 

2 5,0 : 3,4 : 1,6 45-50 1,6 52 0,08 

3 6,0 : 2,3 : 1,7 40-50 1,8 48 0,03 

4 7,0 : 1,2 : 2,0 45-50 1,2 42 0,01 

5 3,5 : 4,5 : 2,0 55-60 2,0 60 0,014 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʧʦ ʩʨʘʚʥʝʥʠ ʁʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ 

ʚʦʟʤʦʞʥʦ ʦʯʠʩʪʠʪ ɹ ʩʪʦʯʥʳʝ ʚʦʜʳ ʦʪ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. ɺ ʩʦʩʪʘʚʝ 

ʢʣʠʥʦʧʪʠʣʦʣʠʪʘ SiO2 ʠ Al 2O3 ʠʤʝʝʪ ʪʝʪʨʘʝʜʨʥʫ  ʁ ʩʪʨʫʢʪʫʨʫ ʠ ʚʳʩʦʢʠʝ ʠʦʥʦʦʙʤʝʥʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʘ ʆɺʂʄ ʚ ʢʦʥʪʘʢʪʝ ʫʩʠʣʠʚʘʝʪ ʠʦʥ-ʜʠʧʦʣʦʚʳʝ ʚʣʠʷʥʠ,̫ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯ ɹ

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʘʜʩʦʨʙʝʥʪʘ ʚ ʩʤʝʩʠ ʮʝʤʝʥʪʘʤʠ ʢʣʠʥʦʧʪʠʣʦʣʠʪʘ ʢ ʆɺʂʄ ʜʣʷ 

ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʦʪ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 
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OF MONODISPERS RETURNAGE MODE 
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Abstract: describes the basic principles of granulating powder materials, in particular powdered 

phosphoric fertilizer-simple superphosphate. Describes the dependence of parameters of processes 

and methods for granulation, are the main stages of the technological process of granulating 

superphosphate-neutralization, moisturizing, while okatyvanii on Pellet drying. Defined terms of 

granulation monodispers superphosphate in returnom mode. The data obtained shows the 

advantages of proposed method from traditional method of granulating.  Hallmark is the 

separation and maintenance of granulation process retura step mode. With this proposed method 

of granulating superphosphate can significantly increase the commodity fraction and mechanical 

durability of pellets. 

Keywords: superphosphate, granulation, powder, retour, commodity fraction, hydration, limestone. 

 

ɻʈɸʅʋʃʀʈʆɺɸʅʀɽ ʇʆʈʆʐʂʆʆɹʈɸɿʅʆɻʆ ʉʋʇɽʈʌʆʉʌɸʊɸ  

ɺ ʋʉʃʆɺʀʗʍ ʄʆʅʆɼʀʉʇɽʈʉʅʆɻʆ ʈɽʊʋʈʅʆɻʆ ʈɽɾʀʄɸ 

ʐʠʨʠʥʦʚʘ ɼ.ɹ. (ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) 
 

ʐʠʨʠʥʦʚʘ ɼʫʨʜʘʥʘ ɹʘʢʠʨ ʢʳʟʳ - ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʦʣʦʛʠʠ,  

ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʬʦʩʬʦʨʥʦʛʦ ʫʜʦʙʨʝʥʠʷ - ʧʨʦʩʪʦʛʦ 

ʩʫʧʝʨʬʦʩʬʘʪʘ. ʆʧʠʩʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʦʜʦʚ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ, 

ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʩʫʧʝʨʬʦʩʬʘʪʘ - 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ, ʫʚʣʘʞʥʝʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʢʘʪʳʚʘʥʠʠ ʥʘ ʛʨʘʥʫʣʳ ʠ ʩʫʰʢʠ. 

ʆʧʨʝʜʝʣʝʥʦ ʫʩʣʦʚʠʝ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʩʫʧʝʨʬʦʩʬʘʪʘ ʚ ʤʦʥʦʜʠʩʧʝʨʩʥʦʤ ʨʝʪʫʨʥʦʤ ʨʝʞʠʤʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʨʝʪʫʨʘ ʠ ʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʛʨʘʥʫʣʷʮʠʠ ʚ 

ʩʪʫʧʝʥʯʘʪʦʤ ʨʝʞʠʤʝ. 

ʇʨʠ ʵʪʦʤ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʩʫʧʝʨʬʦʩʬʘʪʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʪʦʚʘʨʥʦʡ ʬʨʘʢʮʠʠ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʛʨʘʥʫʣ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʧʝʨʬʦʩʬʘʪ, ʛʨʘʥʫʣʠʨʦʚʘʥʠʝ, ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʡ, ʨʝʪʫʨ, ʪʦʚʘʨʥʘʷ 

ʬʨʘʢʮʠʷ, ʫʚʣʘʞʥʝʥʠʝ, ʠʟʚʝʩʪʥʷʢ. 

 

ɻʨʘʥʫʣʠʨʦʚʘʥʠʝ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʠʤ ʬʘʢʪʦʨʘʤʠ - ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʢʝʦʛʦʟʠʦʥʥʦ-ʘʜʛʝʟʠʦʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʤʝʪʦʜʘʤʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʤʠ [1]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʤʝʪʦʜʳ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ 

(ʧʨʝʩʩʦʚʘʥʠʝ, ʫʚʣʘʞʥʝʥʠʝ ʠ ʧʨʦʯʠʝ), ʘ ʪʘʢʞʝ ʘʧʧʘʨʘʪʫʨʥʦʝ ʦʬʦʨʤʣʝʥʠʝ [2]. 

ɼʣʷ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʩʫʧʝʨʬʦʩʬʘʪʘ ʝʛʦ ʥʝʡʪʨʘʣʠʟʫʶʪ 

ʥʝʡʪʨʘʣʠʟʫʶʱʠʡ ʚʝʱʝʩʪʚʦʤ (ʠʟʚʝʩʪʥʷʢʦʤ) ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʠʭ ʩʦʦʪʥʦʰʝʥʠʠ, ʩʤʝʰʠʚʘʶʪ ʩ 

ʨʝʪʫʨʦʤ (ʤʝʣʢʦʡ ʬʨʘʢʮʠʝʡ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ), ʫʚʣʘʞʥʷʶʪ, ʦʢʘʪʳʚʘʶʪ ʚ ʙʘʨʘʙʘʥʥʦʤ 

ʛʨʘʥʫʣʷʪʦʨʝ, ʩʫʰʘʪ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʠ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʦʭʣʘʞʜʘʶʪ. ʇʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʦ 

ʚʝʩʪʠ ʪʘʢ, ʯʪʦʙʳ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʦʪʚʝʯʘʣ ʪʨʝʙʦʚʘʥʠʷʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʜʦʟʠʨʦʚʘʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʮʝʩʩ 

ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʥʘʨʫʰʘʝʪʩʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʫʝʤʦʤʫ ʢʘʯʝʩʪʚʫ. 

ɺ ʦʩʥʦʚʥʦʤ ʛʨʘʥʫʣʠʨʦʚʘʥʠʝ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʩʫʧʝʨʬʦʩʬʘʪʘ ʧʨʦʚʦʜʷʪ ʩʤʝʰʠʚʘʥʠʝʤ 

ʨʝʪʫʨʘ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ <1 ʤʤ [3]. 

ʇʨʠ ʵʪʦʤ ʠʟ ʛʨʘʥʫʣʷʪʦʨʘ ʚʳʭʦʜ ʪʦʚʘʨʥʦʡ ʬʨʘʢʮʠʠ (1-4 ʤʤ) ʩʦʩʪʘʚʠʪ ʥʝ ʙʦʣʝʝ 60%, ʧʦʩʣʝ 

ʩʫʰʢʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ - 86-90%. ʂʨʦʤʝ ʪʦʛʦ ʧʨʠ ʛʨʘʥʫʣʠʨʦʚʘʥʠʠ ʩʤʝʰʠʚʘʥʠʝʤ 

ʧʦʣʠʜʠʩʧʝʨʩʥʦʛʦ ʨʝʪʫʨʘ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʛʨʘʥʫʣ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʫʚʣʘʞʝʥʠʝʤ ʛʨʘʥʫʣʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʝʩʪʠ ʛʨʘʥʫʣʠʨʦʚʘʥʠʝ ʚ ʤʦʥʦʜʠʩʧʝʨʩʥʦʤ (0,4-0,8 

ʤʤ) ʨʝʪʫʨʥʦʤ ʨʝʞʠʤʝ. 

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ - ʧʦ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ [4] ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʫʚʣʘʞʥʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩʪʫʧʝʥʯʘʪʦ, 

ʠʟʚʝʩʪʥʷʢ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʧʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600 ï 

640 
0
ʉ ʚ ʪʝʯʝʥʠʝ 15-20 ʤʠʥʫʪ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ 

ʩʫʧʝʨʬʦʩʬʘʪʘ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʦʣʝʝ 92%, ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʛʨʘʥʫʣ 24-26 ʢʛʩ/ʩʤ
2
, ʠ ʪʝʤ ʩʘʤʳʤ 

ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʧʳʣʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʩʫʧʝʨʬʦʩʬʘʪʘ ʠ ʫʣʫʯʰʠʪʴ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʙʦʯʠʭ ʤʝʩʪ. 
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Abstract: the article analyzes the technique of designing a transport model. The developed 

conceptual model of the information system is shown. Functional modeling of the developed 

information system is carried out using the UML methodology, external data for IP are highlighted. A 

contextual diagram of the interaction of the system with external objects and a diagram of use cases 

were also developed. In addition, sequence and activity diagrams were developed. The data 

categories and their functional in the information system are described, the stages of the system as a 

whole for functional items in information system programming ithernet of things.  

Keywords: analysis, transport systems, modeling. 

 

ʄɽʊʆɼʀʂɸ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʊʈɸʅʉʇʆʈʊʅʆʁ ʄʆɼɽʃʀ 

ʍʘʣʷʬʠʝʚ ɸ.ɸ.
1
, ʍʘʣʷʬʠʝʚ ʈ.ɸ.

2
 (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ)  

 
1ʍʘʣʷʬʠʝʚ ɸʟʘʪ ɸʡʨʘʪʦʚʠʯ ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʩʝʨʚʠʩʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʬʘʢʫʣʴʪʝʪ; 
2ʍʘʣʷʬʠʝʚ ʈʘʚʠʣʴ ɸʡʨʘʪʦʚʠʯ ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʩʝʨʚʠʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ,  

ʦʪʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʬʠʣʠʘʣ, 

ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʝʣʠ. 

ʇʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʦʚʦʜʠʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ UML, ʚʳʜʝʣʝʥʳ ʚʥʝʰʥʠʝ ʜʘʥʥʳʝ ʜʣʷ ʀʉ. ʊʘʢʞʝ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʩ ʚʥʝʰʥʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠ 

ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʠʘʛʨʘʤʤʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ. ʈʘʩʧʠʩʘʥʳ ʢʘʪʝʛʦʨʠʠ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣ 

ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʵʪʘʧʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʚʝʣʦʩʠʧʝʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʦʣʞʥʦ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʩʭʦʜʷ ʠʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʥʠʤ ʚʝʣʦʩʠʧʝʜʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʠ ʩʦʩʪʦʷʥʠʝ ʩʘʤʠʭ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʣʫʯʘʡʥʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʬʘʢʪʠʯʝʩʢʦʛʦ ʙʝʟʦʧʘʩʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʚʝʣʦʩʠʧʝʜʥʦʡ 

ʜʦʨʦʞʥʦʡ ʩʝʪʠ. 
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ʈʠʩ. 1. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ 
 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ UML 

ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʪʝʢʩʪʥʳʭ ʜʠʘʛʨʘʤʤ ʥʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʦʙʲʝʢʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, 

ʩʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʵʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʠ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ 

ʤʦʜʝʣʴ ʠ ʚʥʝʰʥʠʝ ʦʙʲʝʢʪʳ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʦʜʝʣʠ ʚʝʣʦʩʠʧʝʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʥʝʰʥʠʝ ʜʘʥʥʳʝ: 

¶ ʆʙʲʝʢʪʳ ʩʫʱʝʩʪʚʫʶʱʝʡ ʚʝʣʦʩʠʧʝʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʚʳʙʨʘʥʥʦʤ ʤʘʨʰʨʫʪʝ. 

¶ ʂʦʣʠʯʝʩʪʚʦ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʚ ʙʫʜʥʠʝ ʠ ʚʳʭʦʜʥʳʝ ʜʥʠ. 

¶ ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʩʪʘʶʪ ʚʝʣʦʩʠʧʝʜʠʩʪʳ ʠ ʣʦʤʘʶʪʩʷ 
ʚʝʣʦʩʠʧʝʜʳ. 

¶ ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʪʜʳʭʘ ʠ ʨʝʤʦʥʪʘ. 

¶ ʀʥʞʝʥʝʨ-ʧʨʦʛʨʘʤʤʠʩʪ. 

ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʩ ʚʥʝʰʥʠʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ. 2. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʩ ʚʥʝʰʥʠʤʠ ʦʙʲʝʢʪʘʤʠ 
 

ɼʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ ʦʧʠʩʘʥʠʷ 

ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʥʝʰʥʠʝ ʩʦʙʳʪʠʷ ʠ ʷʚʣʷʶʪʩʷ ʜʝʪʘʣʠʟʘʮʠʝʡ ʢʦʥʪʝʢʩʪʥʳʭ 

ʜʠʘʛʨʘʤʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʧʳʪʘʪʴʩʷ 

ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʪʠʧʘ:  

1. ʂʘʢʦʚʳ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ?  

2. ʂʘʢʦʚʳ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ?  

3. ʂʘʢʦʚʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ?  

4. ʂʘʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ? 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʦʧʠʩʳʚʘʶʪ ʩʮʝʥʘʨʠʠ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʩʧʝʮʠʬʠʮʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʦʦʙʱʝʥʠʷʤ ʠ ʧʝʨʝʭʦʜʳ ʦʙʲʝʢʪʦʚ ʠʟ ʦʜʥʠʭ ʩʦʩʪʦʷʥʠʡ ʚ ʜʨʫʛʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʦʙʱʝʥʠʡ. 

ʆʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʷ ʧʨʦʚʝʜʝʥʠʷ ʘʪʪʝʩʪʘʮʠʠ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʪʝʨʤʠʥʘʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɼʠʘʛʨʘʤʤʳ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʙʣʠʞʘʶʪ ʥʘʩ ʢ ʧʦʩʪʨʦʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ. ɼʠʘʛʨʘʤʤʳ ʘʢʪʠʚʥʦʩʪʠ ʤʦʛʫʪ ʩʪʨʦʠʪʴʩʷ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ, ʠʤʝʪʴ 

ʚʣʦʞʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʦʪʨʘʞʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʦʨʦʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ɼʠʘʛʨʘʤʤʘ ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 6 ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ ʘʢʪʠʚʥʦʩʪʠ [1] 
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Abstract: the article analyzes the processes of exchange of goods for information exchange 

between users of the global e-commerce community. The history of creation of a trading 

platform by electronic commerce in the world, as well as interaction between community 

members through the availability of open inventory for each client of the trading platform, 

describes the forms of the link, the structure of the exchange activity and the example of the 

exchange process outside the trading platform using an external API. Also describes the 

process of receiving inventory and sending it to users through a third-party site. The business 

scheme of the information system is indicated. 
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ʋʇʈɸɺʃɽʅʀɽ ʆɹʄɽʅʆʄ ʉɽʈɺʀʉɸ ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʀʍ 

ʆɹʒɽʂʊʆɺ ɺ ʉʀʉʊɽʄɽ ʎʀʌʈʆɺʆʁ ɼʀʉʊʈʀɹʋʎʀʀ 

ʂʆʄʇʔʖʊɽʈʅʓʍ ʀɻʈ çSTEAMè 

ʍʘʣʷʬʠʝʚ ʈ.ɸ.
1
, ʍʘʣʷʬʠʝʚ ɸ.ɸ.

2
 (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

 

1ʍʘʣʷʬʠʝʚ ʈʘʚʠʣʴ ɸʡʨʘʪʦʚʠʯ ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʩʝʨʚʠʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ,  

ʦʪʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ; 
2ʍʘʣʷʬʠʝʚ ɸʟʘʪ ɸʡʨʘʪʦʚʠʯ ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʩʝʨʚʠʩʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʬʘʢʫʣʴʪʝʪ, 

ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʬʠʣʠʘʣ  

ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʪʦʚʘʨʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. 

ʆʧʠʩʳʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʪʦʨʛʦʚʦʡ ʧʣʦʱʘʜʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʚ ʤʠʨʝ, ʘ 

ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʩʦʦʙʱʝʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʠʯʠʷ 

ʦʪʢʨʳʪʦʛʦ ʠʥʚʝʥʪʘʨʷ ʫ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ ʪʦʨʛʦʚʦʡ ʧʣʦʱʘʜʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʤʳ 

ʩʩʳʣʢʠ, ʩʪʨʫʢʪʫʨʘ ʦʙʤʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʤʝʨ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʚʥʝ ʪʦʨʛʦʚʦʡ 

ʧʣʦʱʘʜʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʝʰʥʝʛʦ API. ʊʘʢʞʝ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʧʨʠʝʤʘ ʠʥʚʝʥʪʘʨʷ ʠ 

ʝʛʦ ʦʪʧʨʘʚʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʯʝʨʝʟ ʩʪʦʨʦʥʥʠʡ ʩʘʡʪ. ʋʢʘʟʘʥʘ ʙʠʟʥʝʩ-ʩʭʝʤʘ ʨʘʙʦʪʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ɺ 2003 ʛʦʜʫ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ ʨʘʙʦʪʫ ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʠʛʨ ʠ ʧʨʦʛʨʘʤʤ - çSteamè. ɺ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʫʥʢʮʠʠ: çSteamè-ʠʥʚʝʥʪʘʨʴ (ʩ 2010 ʛʦʜʘ), ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʦʚ ʦʙʲʝʢʪʘʤʠ; çʊʦʨʛʦʚʘʷ ʧʣʦʱʘʜʢʘè (c 2012 ʛʦʜʘ) ʜʣʷ ʧʦʢʫʧʢʠ ʠ 

ʧʨʦʜʘʞʠ ʚʥʫʪʨʠʠʛʨʦʚʳʭ ʧʨʝʜʤʝʪʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʷʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ 
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ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ: ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ (ʧʦʩʣʝ ʧʦʢʫʧʢʠ), ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʮʝʥʘ ʧʨʝʜʤʝʪʘ 1800$ (ʧʨʠ ʧʦʢʫʧʢʝ), ʚʳʩʦʢʘʷ ʢʦʤʠʩʩʠʷ ʧʨʠ ʧʨʦʜʘʞʝ - 13%. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʦʷʚʠʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʩʝʨʚʠʩʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʤʝʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ [1]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʦʨʛʦʚʳʤʠ ʦʙʤʝʥʘʤʠ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʩʨʝʜʩʪʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ çSteamè API. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʨʛʦʚʳʭ ʦʙʤʝʥʦʚ ʚʦʟʨʘʩʪʘʝʪ ʤʥʦʛʦʢʨʘʪʥʦ.  

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʟʨʘʯʥʳʭ ʠ ʯʝʪʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʚʳʩʪʨʘʠʚʘʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʦʷʣʴʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʟʘ ʩʯʝʪ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʨʠ ʦʙʤʝʥʝ.  

ʇʨʦʮʝʩʩ ʦʙʤʝʥʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʚ ʨʘʙʦʪʝ ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ ʦʙʤʝʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʇʨʘʚʠʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠ ̫ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʟʚʦʣʷʪʁ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʦʨʛʦʚʳʭ ʦʙʤʝʥʦʚ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʧʦʪʝʨʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʨʦʮʝʩʩ çʋʧʨʘʚʣʝʥʠʝ ʦʙʤʝʥʘʤʠè. ʆʙʤʝʥ ï ʵʪʦ ʚʦʟʤʦʞʥʦʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʜʝʣʢʘ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʡ ʪʦʨʛʦʚʘʷ ʩʜʝʣʢʘ. ʎʝʣʴʶ ʦʙʤʝʥʘ 

ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʫʩʧʝʰʥʦʛʦ ʪʦʨʛʦʚʦʡ ʩʜʝʣʢʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʆʙʤʝʥ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʢʦʥʢʨʝʪʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʯʝʨʝʟ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ 

ʚʳʙʠʨʘʝʪ ʦʙʲʝʢʪʳ ʚ ʠʥʚʝʥʪʘʨʝ ʩʚʦʝʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʞʠʤʘʝʪ ʢʥʦʧʢʫ 

çʆʙʤʝʥè. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʣʷ ʦʙʤʝʥʘ ʚ ʩʝʨʚʠʩʝ çSteamè 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʝʜʣʦʞʝʥʠʷ ʦʙʤʝʥʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʝʨʚʠʩ ʤʦʛ ʦʪʧʨʘʚʣʷʪʴ ʟʘʧʨʦʩʳ ʩ ʦʙʤʝʥʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʜʦʣʞʥʘ ʙʳʪʴ 

ʫʢʘʟʘʥʘ ʩʩʳʣʢʘ ʥʘ ʦʙʤʝʥ: 
 

 
 

ʈʠʩ. 1. ʌʦʨʤʘ ʩʩʳʣʢʠ ʥʘ ʦʙʤʝʥ 
 

ɺ ʭʦʜʝ ʦʙʤʝʥʘ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ: 

- ʚ ʦʙʨʘʙʦʪʢʝ ï ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘʯʘʪʘ ʨʘʙʦʪʘ; 

- ʦʪʤʝʥʘ ʦʙʨʘʙʦʪʢʠ ï ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʣʘ ʦʰʠʙʢʘ; 

- ʧʨʝʜʣʦʞʝʥʠʝ ï ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʜʝʣʘʥʦ ʧʨʝʜʣʦʞʝʥʠʝ ʩʜʝʣʢʠ; 

- ʦʙʤʝʥ ʟʘʚʝʨʰʝʥ ï ʩʜʝʣʢʘ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʝʥʘ; 

- ʦʙʤʝʥ ʦʪʢʣʦʥʝʥ ï ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʩʜʝʣʢʘ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʠʣʠ ʦʪʢʣʦʥʝʥʘ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʛʦ ʟʘʧʨʦʩʘ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʥʦʩʠʪ ʝʛʦ ʚʦ 

ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʠ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʨʘʪʠʣʩʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ 

ʩʝʨʚʠʩʫ ʩ ʟʘʧʨʦʩʦʤ. ʉʪʘʪʫʩ ʧʨʠ ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʥʘ çɺ ʦʙʨʘʙʦʪʢʝè  

ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʦʙʤʝʥʘ: 

- ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʟʘʧʨʦʩʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ï ʥʝ ʙʦʣʝʝ 5 ʨʘʟ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ., 

ʝʩʣʠ ʧʨʝʚʳʰʝʥʦ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʣʦʢʠʨʦʚʢʠ ʥʘ 5 ʤʠʥ.; 
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- ʧʨʦʚʝʨʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʤʝʥʦʚ ï ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʠʣʦʞʝʥʠʡ çSteamè ʩʪʘʪʠʩʪʠʢʘ; 

- ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʤʦʙʠʣʴʥʦʛʦ ʘʫʪʝʥʪʠʬʠʢʘʪʦʨʘ ï ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ 

ʤʦʙʠʣʴʥʳʡ ʘʫʪʝʥʪʠʬʠʢʘʪʦʨ ʢʘʢ ʤʠʥʠʤʫʤ 7 ʜʥʝʡ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʘʪʴ ʦʙʤʝʥʳ; 

- ʩʦʜʝʨʞʠʤʦʝ ʠʥʚʝʥʪʘʨʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

- ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ï ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʣʦʞʝʥʠʡ çSteamè ʘʥʘʣʠʪʠʢʘ; 

- ʧʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʭʦʜʷʪ ʢ ʦʙʤʝʥʫ; 

- ʧʨʦʚʝʨʢʘ ʦʙʲʝʢʪʦʚ ʥʘ ʜʫʙʣʠ ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʳʪʘʪʴʩʷ ʚʝʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʧʨʦʜʫʙʣʠʨʦʚʘʚ ʦʙʲʝʢʪ ʚ ʟʘʧʨʦʩʝ; 

- ʧʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ï ʚʦʟʤʦʞʥʦ, ʜʨʫʛʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʞʝ ʧʦʣʫʯʠʣ ʵʪʠ ʦʙʲʝʢʪʳ; 

- ʧʨʦʚʝʨʢʘ ʪʝʢʫʱʝʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʦʙʤʝʥʘ ï ʜʣʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʙʤʝʥʘ ʦʜʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ; 

- ʧʨʦʚʝʨʢʘ ʩʫʤʤʳ ʦʙʤʝʥʘ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ʦʙʤʝʥʘ ʧʨʦʠʟʦʰʝʣ ʥʝʫʜʘʯʥʦ, ʪʦ ʦʙʤʝʥ ʟʘʚʝʨʰʠʪʩʷ ʩʦ 

ʩʪʘʪʫʩʦʤ çʆʙʤʝʥ ʦʪʢʣʦʥʝʥè. ɽʩʣʠ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʦʙʤʝʥʘ ʧʨʦʭʦʜʠʪ ʫʩʧʝʰʥʦ, ʪʦ ʩʪʘʪʫʩ 

ʩʪʘʥʝʪ çɺ ʦʙʨʘʙʦʪʢʝè. ɼʘʣʝʝ ʟʘʧʦʣʥʷʝʪʩʷ ʚʳʙʨʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʝʜʣʦʞʝʥʠʝ ʦʙʤʝʥʘ. 

ɺʩʣʝʜ ʟʘ ʵʪʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʥʠʮʠʠʨʫʝʪ ʧʨʝʜʣʦʞʝʥʠʝ ʦʙʤʝʥʘ ʧʦ ʵʪʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. ʉʪʘʪʫʩ ʧʨʠ ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʥʘ çʇʨʝʜʣʦʞʝʥʠʝè. ʇʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʚʥʝʩʪʠ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

- ʩʫʤʤʫ ʦʙʤʝʥʘ; 

- ʢʦʜ ʧʦʜʪʚʝʨʞʜʝʥʠʷ; 

- ʧʣʘʥʠʨʫʝʤʦʝ ʚʨʝʤʷ ʜʦ ʦʪʢʣʦʥʝʥʠʷ ʦʙʤʝʥʘ. 
 

 
 

ʈʠʩ. 2. ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʦʙʤʝʥʘʤʠ (BPMN-ʜʠʘʛʨʘʤʤʘ) 
 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʥʠʤʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ, ʪʦ ʦʙʤʝʥ ʟʘʚʝʨʰʘʝʪʩʷ ʩʦ ʩʪʘʪʫʩʦʤ çʆʙʤʝʥ 

ʟʘʚʝʨʰʝʥè. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʧʨʠʥʠʤʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ, ʦʙʤʝʥ ʟʘʚʝʨʰʘʝʪʩʷ ʩʦ ʩʪʘʪʫʩʦʤ 

çʆʙʤʝʥ ʦʪʢʣʦʥʝʥè. ɽʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ ʦʙʤʝʥʘ, ʪʦ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʪʘʡʤʝʨʫ ʦʙʤʝʥ ʟʘʚʝʨʰʠʪʩʷ ʩʦ ʩʪʘʪʫʩʦʤ çʆʙʤʝʥ ʦʪʢʣʦʥʝʥè. 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʝʨʚʠʩʦʤ ʧʦʥʷʪʥʦ, ʥʘ ʢʘʢʦʡ ʩʪʘʜʠʠ ʥʘʭʦʜʠʪʩʷ ʝʛʦ ʦʙʤʝʥ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʦʪʧʨʘʚʣʝʥʥʦʤʫ 

ʟʘʧʨʦʩʫ. ʇʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʨʝʜʥʝʤ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 

ʦʢʦʣʦ ʦʜʥʦʡ ʤʠʥʫʪʳ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʝʨʚʠʩʘ ʧʦ ʦʙʤʝʥʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʩʣʝʜʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʫʤʘʥʥʦ ʧʦʜʦʡʪʠ ʢ ʚʦʧʨʦʩʫ ʧʨʦʚʝʜʝʥʠʷ ʦʙʤʝʥʘ ʠ ʩʚʝʩʪʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʰʠʙʢʠ ʢ ʤʠʥʠʤʫʤʫ. 
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Abstract: ʦn the territory of the ancient delta of the Syr Darya (Kyzylorda region, Kazakhstan), a 

chirikrabat culture is being formed, dating back to the IV-II centuries. BC. descendants of the 

Central Asian Scythians - "Sakov". Where, continuity is clearly manifested not only in material 

culture, but also funeral rites and rituals of the population of the late bronze period of the lower 

reaches of the Syr Darya. The most developed part of the Chirikrabat area is characterized by an 

oasis concentration of settlements, some of which have a strengthened character. Their culture is 

characterized by fortifications, the construction of urban settlements, powerful fortresses and rural 

settlements, as well as the construction of irrigation systems. The largest monuments of the urban 

type - the fortresses in the region include Chirik-Rabat, Babish-mullah, Balandy 1 (Bulanda), 

Kabyl, Alyb, etc. 

Among them, two early centers - Chirik-Rabat and Babish-mullah - can be distinguished. The 

first is considered to be the refuge and residence of the leaders. The second center - Babish-

mullah - is the center of a large agricultural oasis whose paleoeconomic system was based on 

irrigation farming. 

Keywords: urbanization, culture, ancient cities. 

 

ɸʅʊʀʏʅʓɽ ɻʆʈʆɼʀʑɸ ɺʆʉʊʆʏʅʆɻʆ ʇʈʀɸʈɸʃʔʗ 

ʂʫʨʤʘʥʢʫʣʦʚ ɾ.
1
, ʋʪʫʙʘʝʚ ɾ.

2
 (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ)  

 
1ʂʫʨʤʘʥʢʫʣʦʚ ɾʦʣʜʘʩʙʝʢ - ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ; 

2ʋʪʫʙʘʝʚ ɾʘʥʙʦʣʘʪ - ʤʘʛʠʩʪʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʀʥʩʪʠʪʫʪ ʘʨʭʝʦʣʦʛʠʠ ʠʤ. ɸ.ʍ. ʄʘʨʛʫʣʘʥʘ, 

ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʝʚʥʝʡ ʜʝʣʴʪʳ ʉʳʨʜʘʨʴʠ (ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʂʘʟʘʭʩʪʘʥ) ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʨʠʢʨʘʙʘʪʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʜʘʪʠʨʫʝʤʘʷ IV-II ʚʚ. ʜʦ ʥ.ʵ., ʧʦʪʦʤʢʦʚ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʩʢʠʬʦʚ ï çʉʘʢʦʚè. ɻʜʝ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ, ʥʦ ʠ ʚ ʧʦʛʨʝʙʘʣʴʥʳʭ ʦʙʨʷʜʘʭ ʠ ʨʠʪʫʘʣʘʭ ʥʘʩʝʣʝʥʠʷ 

ʧʦʟʜʥʝʙʨʦʥʟʦʚʦʛʦ ʧʝʨʠʦʜʘ ʥʠʟʦʚʴʷ ʉʳʨʜʘʨʴʠ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʯʘʩʪʠ 

ʯʠʨʠʢʨʘʙʘʪʩʢʦʛʦ ʘʨʝʘʣʘ ʭʘʨʘʢʪʝʨʥʘ ʦʘʟʠʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʩʝʣʝʥʠʡ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʠʤʝʝʪ ʫʢʨʝʧʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʀʭ ʢʫʣʴʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʦʨʪʠʬʠʢʘʮʠʦʥʥʳʤʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʦʩʝʣʝʥʠʡ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʤʦʱʥʳʤʠ ʢʨʝʧʦʩʪʷʤʠ ʠ 

ʩʝʣʴʩʢʠʤʠ ʧʦʩʝʣʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʦʦʨʫʞʝʥʠʝʤ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʂ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ 

ʧʘʤʷʪʥʠʢʘʤ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ï ʢʨʝʧʦʩʪʷʤ - ʚ ʦʙʣʘʩʪʠ ʦʪʥʦʩʷʪʩʷ ʏʠʨʠʢ-ʨʘʙʘʪ, ɹʘʙʠʰ-

ʤʫʣʣʘ, ɹʘʣʘʥʜʳ 1 (ɹʫʣʘʥʜʳ), ʂʘʙʳʣ, ɸʣʳʙ ʠ ʪ.ʜ. 

ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʨʘʥʥʝʛʦʨʦʜʩʢʠʭ ʮʝʥʪʨʘ - ʏʠʨʠʢ-ʨʘʙʘʪ ʠ ɹʘʙʠʰ-ʤʫʣʣʘ. 

ʇʝʨʚʳʡ ʩʯʠʪʘʝʪʩʷ ʫʙʝʞʠʱʝʤ ʠ ʨʝʟʠʜʝʥʮʠʝʡ ʚʦʞʜʝʡ. ɺʪʦʨʦʡ ʮʝʥʪʨ - ɹʘʙʠʰ-ʤʫʣʣʘ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʢʨʫʧʥʦʛʦ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʛʦ ʦʘʟʠʩʘ, ʧʘʣʝʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʨʨʠʛʘʮʠʦʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʙʘʥʠʟʘʮʠʷ, ʢʫʣʴʪʫʨʘ, ʛʦʨʦʜʠʱʘ. 
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The lower reaches of the Syrdarya are the most saturated territory of archaeological 

monuments. The natural features of the Eastern Priaralye contributed to the development of early 

farming here, beginning with the Bronze Age. At the same time, this area is of special interest as a 

zone of direct contacts between traditional farmers and pastoralists by the interconnection between 

nomadic and sedentary peoples of the Central Asian-Kazakhstan region. Here the processes of 

cultural genesis proceeded in such natural and ecological conditions that contributed to the 

development of both agriculture and cattle breeding in ancient times. The region was an 

intermediate buffer zone between the southern agricultural oases of the early urban civilization and 

the world of mobile nomadic pastoralists of Eurasia. 

A brilliant manifestation of these links can be traced on archaeological monuments of bronze 

eneolith, in particular on the materials of the mausoleum of Northern Tagisken (Kyzylorda region, 

Kazakhstan), which was noted by its predecessors. Elements of cultural influence can be traced in a 

rectangular layout, not characteristic of pastoralists, buildings using rectangular bricks, in the facts 

of involvement in the cult of fire [7, p. 200 ï 204; 3, p. 295]. 

During the conducted field research from 1960 to 63 in the technique of construction of 

Tagisken mausoleums, a building material ï brick was discovered. It is unconventional for steppe 

cultures of the Bronze Age. At the same time, the layout of the mausoleum itself undoubtedly 

reflects the local, established traditions of building monumental buildings in the form of a circle. 

So, in the internal design of the mausoleums, wooden elements were widely used here - pillars and 

poles coated with clay, i.e. those elements that are well known from the materials of settlements 

and burial grounds of the Andronov type. These facts show that the mausoleums of Northern 

Tagisken carry in themselves planning structures that combine the traditions of the Andronov circle 

culture and components that are undoubtedly associated with the southern influence of agricultural 

culture, which M.A. Itina considers the ancient Bactrian [4, p. 36].  

Available now archaeological materials allows to distinguish three stages of development of 

early urbanization in the lower reaches of the Syrdarya. The first period is pre-urban: the X-end of 

the 5th century BC, studied mainly on the funerary monuments of Northern and Southern Tagisken 

and Uigarak. The second period - the initial urbanization: IV - I centuries BC, when the first urban-

type settlements appear (Chirikrabat culture). The third period is a developed urbanization: I-VI 

centuries AD - the emergence of urban culture, the urban type of the emergence of settlements. 

At the first stage, groups of the population appeared in the lower reaches of the Syrdarya, firmly 

settled on the ground, for which irrigation-based agriculture became a priority occupation, 

combined with cattle breeding. 

 Further urbanization was received in the second half of the first millennium BC, when the 

traditions developed by the agricultural cultures of the south of Central Asia appeared on the 

territory of the Aral Sea area. 

At this time, the ancient Khorezm culture is formed in the Prisarakamysh delta and the oldest 

fortress of Kuzeli-gyr (Khorezm region, Uzbekistan) associated with it. Excavations have shown that 

the fortress survived two construction periods. For the early period of the construction of the fortress 

Kuzeli-gyr, the use of rectangular brick with a ratio of 1: 2 (50x25x10 cm), which is not typical for 

the subsequent classical antique period of Khorezm, where large square bricks (40x40x10 cm) was 

used, is typical. The lower layer was dated to the YI - beginnings of the Yth cc. BC, and the upper 

construction horizon of Kuzeli-gyr, refers to the end of V in BC. E. [7, p. 96ï109]. 

On the territory of the ancient delta of the Syrdarya, in the Kyzylorda region of Kazakhstan, at 

this time a chirikrabat culture is being formed. In this culture continuity is manifested not only in 

material culture, but also funeral rituals and rituals with the culture of the late Bronze Age of the 

lower Syrdarya. A part of the Chirikrabat culture is characterized by the concentration of long-term 

settlements by groups. Among them there is a strengthened nature. There are two early centers: 

Chirik-Rabat and Babish-mullah. The first is considered to be the refuge and residence of the 

leaders, the second has the right square layout, a defensive wall with a powerful gateway to the 

donjon, with a complex planned, inside the so-called Great House, which was supposedly the 

residence of the Achaemenid satrap of the 4th century. BC [2, p. 32-33]. 
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Excavations of the Sak burial grounds and fortifications of the Chirikrabat culture in the last 

century were intensively conducted by the detachments of the Khorezm archaeological and 

ethnographic expedition. In our time since 2004, excavations are continued by the Chirikrabat 

archaeological expedition led by Zh. Kurmankulov [5, p. 216-217].  

Chirik -Rabat ancient city. The monument is located 300 km south-west of the Kzyl-Orda city, 

on the left bank of the dry riverbed of Zhanadarya. The settlement occupies the entire area of a 

natural hill measuring 850x600m stretched from north to south. The settlement is fortified with a 

powerful fortification system. At the base of the hill, a ditch with a width of up to 40 m was dug, a 

depth up to 4.5 m from the ditch outcrops was built a powerful outer shaft. The present height of it 

is up to 3m. The ditch is encircled with a shaft from the inside. In addition, the uppermost part of 

the hill is surrounded by a third shaft. 

It should be noted that the ancient city was settling several times. The oldest part of it is the 

northern, it is the higher part of the hill, there are two large mounds and three ring-shaped 

structures with high walls. Apart from that, in this part, the space between the barrows, as it turned 

out in 2014, was filled with rectangular and oval gravestones. Thereby, originally on the high part 

of the hill was a burial ground. Perhaps simultaneously in the southern part of the hill there were 

temporary residential buildings surrounded by a rectangular defensive shaft. At this time, a new 

powerful adobe wall is built on the outer rampart, with a height of up to 4 m and a width of up to 

4.5 m with a shooting gallery of up to 1.8 m wide. It is reinforced with towers of rectangular and 

oval shape, which protruded from the walls for 6 m and were communicated from the inside with a 

shooting gallery. The fortress wall and the towers have arrow-shaped loopholes. Entrance to the 

fortress is visually traced in three places: in the western wall, on the south wall and in the north-

eastern wall of the monument in the form of the L-shaped pre-maze.  

In 2004, at the new stage of the study of ancient settlements of the Aral Sea, the main object 

of study was the Chirik-Rabat settlement. Excavations were laid in the northern part of the 

ancient settlement, inside the area of the third defensive wall, between the royal burial mounds 

[6, p. 249-251].  

Currently, it is difficult to explain the reason for the erection of shafts around funerary monuments. 

However, one must take into account that in the vicinity of Chirik-Rabat there are ramp-shaped fences 

located on the Sengir-tam and Tagisken funeral complexes. At the Sengir-s burial ground, we tracked six 

fences, and on Tagisken - two. Fences in most cases had a meridional direction. Near the fence there are 

chains of mounds. Our studies have shown that the present time can be called into question the claim 

that the Chirik-Rabat settlement is a residential settlement. In any case, no living quarters or major 

structures of raw materials were found on the monument. It should be assumed that the site was used as 

a burial place for nobles and tribal chiefs who inhabited the neighborhood. 

Babish-mullah ancient city. It is located between the two side channels of Zhanadarya, 40 km 

to the SSV from Chirik-Rabat. 

For the first time the ruins of Babish-mullah were examined by the reconnaissance detachment 

of the expedition in 1946 [8, p. 57]. At the same time, a large ancient settlement Babish-mullah 1 

and a separate building Babish-mullah 2 were plotted on the map, a plan of the fortress was 

removed and the lifting material was collected. Additional survey of Babish-mullah was carried out 

in 1948, 1949 and 1957. With a detailed survey in the last century and by us in 2004 of the entire 

oasis area, several unfortified settlements stretched along the irrigation canal, to the west of Babish-

mullah 1 and 2, connecting the side channels of Zhanadarya, were discovered. 

The center of the whole complex was Babish-mullah1, a large fortress with irregular outlines, 

surrounded by a thick, eroded brick wall (5.3 m thick) erected on a pahovite basement. The outer 

wall is protected by semicircular towers; on the inner perimeter is observed the construction of the 

fort. In the northern part of it there is a square citadel (100x100 m), surrounded by a wall with 

towers with arrow-shaped embrasures. 

During the excavations, it was found that the fortress has several construction periods, but not 

beyond the chronological limits of the IY - II centuries. BC. Analysis of ceramics from excavations 

allows us to speak of the belonging of all three horizons to one historical period. 
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On the site of ancient settlement, except for ceramics, triangular bronze arrowheads of Scythian 

time were found, Y - IY cc. BC, numerous fragments of rough tools and quartzite teas, a biconic 

bead of blue clear glass [7, p. 154-165, pic. 87, 89].  

Conclusion. Summarizing the brief survey of the monuments of the 1st millennium BC on the 

monuments of the Eastern Aral Sea region, the following can be summarized: the addition of urban 

culture was influenced by the Central Asian states, and the role of a repeater was performed by the 

settled-agricultural civilization of the ancient Khorezm and Bactria, which appeared on the verge of 

the 7th-16th centuries BC. 

Among the ancient settlements summarized above, Babish-mullah is clearly distinguished as the 

center of a relatively large irrigation area. The urban features of this monument are manifested, first of 

all, in the size of the fortress itself, which was enclosed by a fortified wall with towers. It also should be 

noted, a strong, fortified, square in terms of the citadel with a powerful defensive fortification-the 

"donjon" and a central monumental building-the "Big House", which can rightly be considered as a 

palace. In addition, there was an agricultural district around Babish-mullah, on the territory of which 

traces of handicraft production were fixed and which should be treated as a suburb. Hereby, on this 

monument all the signs of the tripartite urban settlement are realized, which gives grounds to consider 

Babish-mullah a city, possibly the capital of the state or a tribal association. 

The town of Chirik-Rabat with the Sak burial ground stands apart. We are interested in the 

question of comparing the Sak burial ground of Chirik-Rabat with the geros of Herodotus. In 

written sources, there is an indication of the location of the Early Scythian (Saks) necropolises in a 

remote, hard-to-reach, hidden from outside eyes area. It can be assumed that by some parameters 

the Chirik-Rabat settlement is similar to a sacred, sacral burial place. 

Thus, according to the ancient Iranian tradition, recorded by M. Boyce, the sacred place where 

religious rituals were performed (later called Zoroastrians "pavi", that is, "clean place") was 

arranged quite simply, which corresponded to the life of the semi-nomadic people. It represented a 

flat plot of land, the Iranians had a rectangle marked by prayers with furrows (in order to avoid the 

influence of all evil forces). To mark the sacred place, the outlined territory was sprinkled with 

clean water and once again consecrated with prayers. The priest sat in front of the fire, which was 

placed in a small vessel, with his legs crossed, on the ground. Obviously, these actions and 

"protective fences of earth and stones around her burials (burial mounds) were characteristic" and 

in other territories of the Scythian-Sak world. All these features are characteristic of the modern 

Zoroastrian ritual, and parallels to them exist in the everyday life of Brahmanism [1].  

Chirik-Rabat, at least at the early stage of its existence, was primarily a huge necropolis and a 

cult center associated with the funerary cult now seems to be beyond doubt. 
 

References / ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. Boyce M. Zoroastrians: Beliefs and customs. ʄ., 1989. 303 p. 

2. Vainberg B.I., Levina L.M. Chirikrabat culture in the lower reaches of the Syrdarya. ʄ., 1993.  

3. Itina ʄ.ɸ., Yablonsky L.T. Mausoleums of Northern Tagisken. The late Bronze Age of the 

Lower Syrdarya. ʄ., 2001. 295 p. 

4. Itina ʄ.ɸ. Early Saki of the Aral Sea Area - Steppe strip of the Asian part of the USSR in the 

Scythian-Sarmatian period (middle "Archeology of the USSR"). ʄ., 1992. 493 p. 

5. Kurmankulov Zh., Tazhekeyev A.A., Kzylbaev T., Abdikalikov Sh.M. Report on exploration in 

the territory of the Kyzylorda area in terms of monuments 2006 // Report on archaeological 

research on the State Program "Cultural Heritage" in 2006. ɸ., 2007. 220 p. 

6. Kurmankulov Zh., Zhetibaev Zh., Utubayev Zh., Baitiley D., Iskakov A. Archaeological research 

of the Chirik-Rabat monument and surrounding areas // Report on archaeological research on 

the State Program "Cultural Heritage" in 2005 - A., 2005. 321 p. 

7. Tolstov S.P. According to the ancient deltas of Oks and Yaksarta. ʄ., 1962. 322 p. 

8. Tolstov S.P. In the footsteps of the ancient Khorezmian civilization. ʄ., 1948. 333 p.  

9. Tolstov S.P., Vorobyeva M.G., Rapoport Y.A. Works of the Khorezm archaeological and 

ethnographic expedition in 1957 // MCE. Release. 4. ʄ., 1960. 182 p.   



39 

 

ECONOMICS 

A MODEL OF ORGANIZATION OF MARKETING ACTIVITY  

IS IN AGRO-INDUSTRIAL COMPLEX OF RYAZAN REGION  

Kostrova Yu.B. (Russian Federation)
 
Email:  Kostrova331@scientifictext.ru 

Kostrova Yu.B. (Russian Federation) A MODEL OF ORGANIZATION OF MARKETING ACTIVITY IS IN AGRO-INDUSTRIAL COMPLEX OF RYAZAN REGION / ʂʦʩʪʨʦʚʘ ʖ.ɹ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʄʆɼɽʃʔ ʆʈɻɸʅʀɿɸʎʀʀ ʄɸʈʂɽʊʀʅɻʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ɸʇʂ ʈʗɿɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

Kostrova Yulya Borisovna - PhD in Economics, Associate Professor,  

BUSINESS AND MANAGEMENT DEPARTMENT RYAZAN BRANCH  

MOSCOW UNIVERSITY NAMED AFTER OF S.Y. VITTE, RYAZAN 

 

Abstract: for perfection of the system of realization of agricultural produce and food at regional 

level in the article the model of organization of marketing activity is offered in the agro-industrial 

complex of the Ryazan region with differentiation of functions on her different levels and with the 

use of computer networks. A regional marketing center must get organized at Ministry of 

agriculture and food of the Ryazan region. District marketing services of agro-industrial complex 

must be created on the base of existent structural subdivisions of administrations of municipal 

districts and of district managements rural. 

Keywords: agro-industrial complex, marketing activity, marketing service, realization of 

agricultural produce. 

 

ʄʆɼɽʃʔ ʆʈɻɸʅʀɿɸʎʀʀ ʄɸʈʂɽʊʀʅɻʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ɺ ɸʇʂ ʈʗɿɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

ʂʦʩʪʨʦʚʘ ʖ.ɹ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ)
 

 
ʂʦʩʪʨʦʚʘ ʖʣʠʷ ɹʦʨʠʩʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʢʘʬʝʜʨʘ ʙʠʟʥʝʩʘ ʠ ʫʧʨʘʚʣʝʥʠʷ,  

ʏʘʩʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʄʦʩʢʦʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʖ. ɺʠʪʪʝ 

ʌʠʣʠʘʣ ʚ ʛ. ʈʷʟʘʥʠ, ʛ. ʈʷʟʘʥʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ɸʇʂ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʨʘʟʛʨʘʥʠʯʝʥʠʝʤ ʬʫʥʢʮʠʡ ʥʘ 

ʨʘʟʥʳʭ ʝʝ ʫʨʦʚʥʷʭ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ. ʆʙʣʘʩʪʥʦʡ ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʮʝʥʪʨ 

ʜʦʣʞʝʥ ʦʨʛʘʥʠʟʦʚʘʪʴʩʷ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ 

ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʡʦʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʣʫʞʙʳ ɸʇʂ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴʩʷ ʥʘ ʙʘʟʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʠ 

ʨʘʡʦʥʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʩʣʫʞʙʘ, ʨʝʘʣʠʟʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ɸʇʂ ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʨʝʘʣʠʟʘʮʠʝʡ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʨʤʦʟʠʪ ʨʦʩʪ, ʘ ʠʥʦʛʜʘ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ [1, ʩ. 98]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ 

ʚ ʨʝʛʠʦʥʝ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʙʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʦʧʪʦʚʳʭ ʧʦʢʫʧʘʪʝʣʝʡ, 

ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʧʦʩʨʝʜʥʠʢʦʚ ʤʝʞʜʫ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ [2, ʩ. 56].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ʥʠʢʦʛʜʘ ʨʘʥʝʝ ʥʫʞʜʘʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʩʙʳʪʫ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ: ʦ ʢʦʥʲʶʥʢʪʫʨʝ ʨʳʥʢʘ, ʚʦʟʤʦʞʥʳʭ ʢʘʥʘʣʘʭ ʨʝʘʣʠʟʘʮʠʠ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʝʛʤʝʥʪʘʭ ʨʳʥʢʘ, ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʫʩʣʫʛʘʭ, ʧʨʦʛʥʦʟʝ ʨʘʟʚʠʪʠʷ ʪʦʚʘʨʥʳʭ 
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ʨʳʥʢʦʚ ʠ ʜʨ. [3, ʩ. 101]. ɼʘʪʴ ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʨʠʟʚʘʥʘ ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʩʣʫʞʙʘ, ʟʘʜʘʯʠ 

ʢʦʪʦʨʦʡ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʘʥʘʣʠʟ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʶʪ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʘʥʘʣʠʟ ʨʳʥʢʦʚ; 

- ʠʟʫʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʭʘʨʘʢʪʝʨʘ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ; 

- ʠʟʫʯʝʥʠʝ ʪʦʚʘʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʥʦʚʦʛʦ ʪʦʚʘʨʘ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ, ʩʙʳʪʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʨʚʠʩʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ;  

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʨʢʝʪʠʥʛʘ;  

- ʫʧʨʘʚʣʝʥʠʝ ʤʘʨʢʝʪʠʥʛʦʤ [4, ʩ. 290]. 

ʄʘʨʢʝʪʠʥʛʦʚʘʷ ʩʣʫʞʙʘ ʚʳʷʚʣʷʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ, ʫʯʠʪʳʚʘʷ ʬʘʢʪʦʨʳ ʨʳʥʢʘ (ʝʛʦ ʨʘʟʤʝʨ, ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʦʩʪʘ, 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʮʝʥ, ʩʝʟʦʥʥʦʩʪʴ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ), ʬʘʢʪʦʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ 

ʠʥʬʣʷʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ, ʧʨʦʛʨʝʩʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʜʦʩʪʫʧ ʢ ʠʩʪʦʯʥʠʢʘʤ ʩʳʨʴʷ), ʢʦʥʢʫʨʝʥʪʥʳʝ ʬʘʢʪʦʨʳ (ʪʠʧ ʠ ʩʪʨʫʢʪʫʨʫ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʦʮʝʥʢʫ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʜʫʢʮʠʝʡ ʢʦʥʢʫʨʝʥʪʦʚ), 

ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [5, ʩ. 122].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʨʘʟʛʨʘʥʠʯʝʥʠʝʤ ʬʫʥʢʮʠʡ 

ʥʘ ʨʘʟʥʳʭ ʝʝ ʫʨʦʚʥʷʭ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʨʢʝʪʠʥʛʘ ʚ ɸʇʂ 

ʦʙʣʘʩʪʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʧʨʦʱʝʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʨʘʩʭʦʜʦʚ 

ʧʨʠ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ, ʯʪʦ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʆʙʣʘʩʪʥʦʡ ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʮʝʥʪʨ ʜʦʣʞʝʥ ʦʨʛʘʥʠʟʦʚʘʪʴʩʷ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʠʤʝʝʪ ʮʝʣʴ ð ʩʦʟʜʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʢɻʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʩʪʫʱʝʛʦ ʩʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʥʘ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʳʨʴʝ ʠ ʫʩʣʫʛʠ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʙʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʦʡ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪ ɹ ʥʘʯʘʣʴʥʠʢ ʮʝʥʪʨʘ. ɽʛʦ ʟʘʤʝʩʪʠʪʝʣʴ ʜʦʣʞʝʥ ʥʘʣʘʞʠʚʘʪʴ ʩʚʷʟʴ ʩ ʨʘʡʦʥʘʤʠ, 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ɸʇʂ, ʥʫʞʜʘʶʱʠʤʠʩʷ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʫʩʣʫʛʘʭ. ʆʥ ʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ 

ʤʘʨʢʝʪʠʥʛʫ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ, 

ʩʪʨʫʢʪʫʨʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ, ʥʘʣʠʯʠʠ ʠ ʜʚʠʞʝʥʠʠ ʧʨʦʜʫʢʮʠʠ, ʜʠʥʘʤʠʢʝ ʮʝʥ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʦʙʣʘʩʪʥʦʤ ʫʨʦʚʥʷʭ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ, ʦʢʘʟʳʚʘʶʪ ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʫʩʣʫʛʠ, 

ʧʨʦʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ɸʇʂ ʦʙʣʘʩʪʠ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʮʝʥʪʨʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʠ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʦʙʰʠʨʥʳʭ ʙʘʟ ʜʘʥʥʳʭ 

ʠ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʝʪʷʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʮʝʥʪʨʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ ʰʪʘʪ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ ʠʥʞʝʥʝʨʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʝʭʥʠʯʝʩʢʫʶ 

ʧʦʜʜʝʨʞʢʫ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʡʦʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʣʫʞʙʳ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴʩʷ ʥʘ 

ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʠ 

ʨʘʡʦʥʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [5, ʩ. 123].  

ʅʘ ʵʪʘʧʝ ʩʚʦʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʣʘʩʪʥʦʡ ʠ ʨʘʡʦʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʮʝʥʪʨʳ ʤʦʛʫʪ 

ʬʠʥʘʥʩʠʨʦʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʦʙʣʘʩʪʥʦʛʦ ʠʣʠ ʨʘʡʦʥʥʳʭ ʙʶʜʞʝʪʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ 

ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʭʦʟʨʘʩʯʝʪʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ʇʨʝʞʜʝ ʯʝʤ ʩʦʟʜʘʚʘʪʴ ʚ ʨʝʛʠʦʥʝ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʩʣʫʞʙʫ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʥʦʚʦʚʚʝʜʝʥʠʷ. ɸʥʘʣʠʟ 
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ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʟʘʪʨʘʪʘʤʠ ʥʘ ʤʘʨʢʝʪʠʥʛ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʴʶ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʣʫʯʠʪʴ ʦʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨ ʠ ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʩʨʝʜʩʪʚ ʠ ʥʝ ʜʘʝʪ ʨʘʩʭʦʜʦʚʘʪʴ ʥʝʦʙʦʩʥʦʚʘʥʥʦ 

ʙʦʣʴʰʠʝ ʩʫʤʤʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʮʝʣʝʡ.  

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ 

ʧʦʜʧʨʦʛʨʘʤʤʳ  çʅʘʫʯʥʦʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɸʇʂè 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ çʈʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʥʘ 2014 - 2020 ʛʦʜʳè. 

ʇʦʠʩʢ ʥʦʚʳʭ ʢʘʥʘʣʦʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʛʨʘʤʦʪʥʘʷ ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʘʨʢʝʪʠʥʛʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʳʥʢʘ, ʧʦʟʚʦʣʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʜʦʭʦʜʥʦʩʪʴ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [6, ʩ. 241]. 
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Abstract: the article deals with the problems of management in the information society. It is proved 

that the scientific and technological revolution and the spread of the Internet lead to the formation 

of a fundamentally new system of society, based on the organization of network flows, network 

structures and network interactions. Hierarchical and market management models are replaced by 

hybrid ones that eliminate shortcomings and synthesizes the advantages of previous models. The 

society and its subsystems are stratified into cluster-network structures ï more plastic than 

hierarchies and simultaneously more integrated than the market. Management becomes 

decentralized on the basis of collective self-management and collaboration. 

Keywords: network, hybrid management model, information society. 

 

ɻʀɹʈʀɼʅʓɽ ʄʆɼɽʃʀ ʋʇʈɸɺʃɽʅʀʗ ɺ ʀʅʌʆʈʄɸʎʀʆʅʅʆʄ 

ʆɹʑɽʉʊɺɽ 

ʂʦʚʘʣʝʥʢʦ ɽ.ʗ. (ʋʢʨʘʠʥʘ) 
 

ʂʦʚʘʣʝʥʢʦ ɽʣʝʥʘ ʗʨʦʩʣʘʚʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʢʘʬʝʜʨʘ ʧʫʙʣʠʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ, 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʨʫʢʦʚʦʜʷʱʠʭ ʢʘʜʨʦʚ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚ,  

ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʦʙʱʝʩʪʚʝ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʪʝʨʥʝʪʘ 

ʚʝʜʫʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʘ, ʚ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʦʪʦʨʦʛʦ ʩʝʪʝʚʳʝ ʧʦʪʦʢʠ, ʩʝʪʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʝʪʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʠ 

ʨʳʥʦʯʥʳʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʪʝʩʥʷʶʪʩʷ ʛʠʙʨʠʜʥʳʤʠ, ʢʦʪʦʨʳʝ ʫʩʪʨʘʥʷʪʁ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʩʠʥʪʝʟʠʨʫʪʁ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʳʜʫʱʠʭ ʤʦʜʝʣʝʡ. ʆʙʱʝʩʪʚʦ ʠ ʝʛʦ ʧʦʜʩʠʩʪʝʤʳ 

ʩʪʨʘʪʠʬʠʮʠʨʫʶʪʩʷ ʚ ʢʣʘʩʪʝʨʥʦ-ʩʝʪʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ï ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʝ, ʯʝʤ ʠʝʨʘʨʭʠʠ, ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥrʝ, ʯʝʤ ʨʳʥʦʢ. ʋʧʨʘʚʣʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʣʣʘʙʦʨʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʪʴ, ʛʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ.  

 

ʂʘʞʜʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʠʤʝʝʪ ʩʚʦʠ ʠʟʤʝʨʝʥʠʷ, ʛʦʨʠʟʦʥʪʳ, ʚʳʩʦʪʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʚʦʣʥ, ʠʟʤʝʥʷʶʱʠʭ ʣʠʮʦ ʦʙʱʝʩʪʚʘ. ɹʳʚʘʶʪ ʧʝʨʠʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʣʘʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʥʘʧʦʤʠʥʘʝʪ ʥʝʙʦʣʴʰʠʝ ʚʦʣʥʳ. ʅʦ ʙʳʚʘʝʪ ʪʘʢ, ʯʪʦ ʥʘʩʪʫʧʘʝʪ ʵʧʦʭʘ 

ʰʪʦʨʤʘ ʠ ʨʘʜʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥ, ʢʦʛʜʘ ʙʫʜʫʱʝʝ ʟʘʪʷʛʠʚʘʝʪ ʟʘʥʘʚʝʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 

ʢʦʥʪʫʨʳ ʤʠʨʘ ʩʪʘʥʦʚʷʪʩʷ ʟʳʙʢʠʤʠ, ʨʘʟʤʳʪʳʤʠ, ʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʨʝʪʘʶʪ 

ʭʘʨʘʢʪʝʨ ʜʝʚʷʪʦʛʦ ʚʘʣʘ ʠʣʠ ʮʫʥʘʤʠ, ʩʤʝʪʘʷ ʚʩʝ ʫʩʪʘʨʝʚʰʝʝ ʥʘ ʩʚʦʝʤ ʧʫʪʠ. ʀʤʝʥʥʦ ʚ ʪʘʢʫʶ 

ʵʧʦʭʫ ʙʫʨʥʳʭ ʧʝʨʝʤʝʥ ʚʩʪʫʧʠʣʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚ ʪʨʝʪʴʝʤ ʪʳʩʷʯʝʣʝʪʠʠ [1].  

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʢʦʥʮʘ ʍʍ ʚʝʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ 

ʚʝʜʫʪ ʢ ʨʝʟʢʦʤʫ ʫʩʠʣʝʥʠʶ ʛʣʦʙʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʛʜʘ ʦʩʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʩʝʪʝʚʳʝ ʧʦʪʦʢʠ, ʩʝʪʝʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʝʪʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʵʢʦʥʦʤʠʢʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʝʪʝʚʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ 

ʧʨʠʜʘʝʪ ʝʡ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʳʭ ʦʙʥʦʚʣʝʥʠʡ [2, c. 117ï120]. ʇʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ ʦʙʲʝʢʪʠʚʥʦ ʬʦʨʤʠʨʫʝʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʧʝʨʝʭʦʜʘ ʢ ʩʝʪʝʚʦʤʫ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʧʦʨʷʜʢʫ. ʇʦ ʤʥʝʥʠʶ ʄ. ʂʘʩʪʝʣʴʩʘ, 

ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʦʚʦʛʦ ʦʙʱʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 
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ʢʘʢ ʪʘʢʦʚʦʡ, ʩʢʦʣʴʢʦ ʩʝʪʝʚʘʷ ʣʦʛʠʢʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʬʦʨʤʳ ʢʦʤʤʫʥʠʢʘʮʠʡ ʣʠʰʝʥʳ 

ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʛʨʘʥʠʮ [2, c. 121]. ʀʪʘʢ, ʤʠʨ XXI ʚʝʢʘ ï ʵʪʦ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʤʠʨ ʩʝʪʝʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʟʘʢʦʥʳ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʦʩʪʦ ʥʝ ʧʦʭʦʞʠ ʥʘ 

ʧʨʘʚʠʣʘ ʠʛʨʳ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʧʦʭʠ, ʥʦ ʠ ʷʚʣʷʪʁʩʷ ʚʦ ʤʥʦʛʦʤ ʠʭ ʟʝʨʢʘʣʴʥʦʡ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴʶ. 

ʇʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤʫ ʩʪʨʦʝʥʠʶ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʜʝʘʣʴʥʳʝ, ʠʝʨʘʨʭʠʯʝʩʢʠʝ, ʨʳʥʦʯʥʳʝ ʠ 

ʛʠʙʨʠʜʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʉʘʤʦʡ ʧʨʦʩʪʦʡ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʘʷ 

ʠʜʝʘʣʴʥʘʷ ʩʝʪʴ. ɺ ʪʘʢʦʡ ʩʝʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʳʡ ʮʝʥʪʨ, ʘ ʝʝ ʧʦʚʝʜʝʥʠʝ ï ʨʝʟʫʣʴʪʘʪ 

ʢʦʦʧʝʨʘʪʠʚʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʫʟʣʘʤʠ. ʇʨʠʤʝʨʥʦ ʪʘʢʦʡ ʪʠʧ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʙʳʣ 

ʧʨʠʩʫʱ ʧʝʨʚʦʙʳʪʥʦʤʫ ʦʙʱʝʩʪʚʫ.  

ʉʝʪʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʝʜʠʥʳʡ ʮʝʥʪʨ (ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ) ʠ ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʪʥʦʰʝʥʠʷʭ ʜʦʤʠʥʠʨʦʚʘʥʠʷ-ʧʦʜʯʠʥʝʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʠ 

ʥʠʟʢʠʤʠ ʨʘʥʛʘʤʠ, ʩʯʠʪʘʶʪʩʷ ʠʝʨʘʨʭʠʷʤʠ. ʕʪʦ ʦʙʲʝʤʥʳʝ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʫʙʦʨʜʠʥʘʮʠʝʡ ʫʟʣʦʚ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʆʥʠ ʥʘʠʙʦʣʝʝ 

ʪʠʧʠʯʥʳ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚ.  

ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʩʝʪʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʤʘʣʦʢʦʥʢʫʨʝʥʪʥʫʶ ʩʨʝʜʫ, ʥʠʟʢʫʶ ʩʢʦʨʦʩʪʴ 

ʠʟʤʝʥʝʥʠʡ, ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʤʦʥʦʧʦʣʠʠ. ɿʘʪʝʤ, ʩ 

ʨʦʩʪʦʤ ʜʠʥʘʤʠʟʤʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʥʝ 

ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʵʪʦʡ ʩʨʝʜʦʡ ʠ ʦʙʲʝʢʪʠʚʥʦ ʩʪʘʣʠ ʚʳʪʝʩʥʷʶʪʩʷ ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʝʪʷʤʠ, 

ʧʦʩʪʨʦʝʥʥʳʤʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʚʷʟʷʭ [3, c. 203]. ʇʨʦʠʟʦʰʣʦ ʨʳʥʦʯʥʦʝ ʦʪʩʪʫʧʣʝʥʠʝ ʦʪ 

ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ, ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʩʪʘʣʘ ʢʦʥʢʫʨʝʥʮʠʷ ʠ ʚʦʟʥʠʢʣʠ ʨʳʥʦʯʥʳʝ ʩʝʪʠ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʦʟʜʥʝʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ 

ʘʪʦʤʠʩʪʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩ ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ ʫʟʣʘʤʠ ʠ ʩʧʦʥʪʘʥʥʦʡ (ʭʘʦʪʠʯʥʦʡ) 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʝʡ. 

ɺ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʫʶ (ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ) ʵʨʫ, ʧʨʠ ʩʚʝʨʭʜʠʥʘʤʠʯʥʦʡ ʩʨʝʜʝ, 

ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʩʣʠʰʢʦʤ ʞʝʩʪʢʠʤʠ ʠ ʧʦʯʪʠ ʩʦʚʩʝʤ 

ʥʝʧʨʠʛʦʜʥʳʤʠ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʨʦʩʰʝʤʫ ʜʠʥʘʤʠʟʤʫ ʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʘ 

ʨʳʥʦʯʥʳʝ ʩʝʪʠ ʠ ʠʭ ʘʥʘʣʦʛʠ ï ʥʘʦʙʦʨʦʪ, ʩʣʠʰʢʦʤ ʘʪʦʤʠʩʪʠʯʝʩʢʠʤʠ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʚʦʟʨʦʩʰʝʤʫ ʫʨʦʚʥʶ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʝʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ, 

ʦʪʢʨʳʪʦʩʪʠ ʦʙʱʝʩʪʚ, ʛʠʧʝʨʢʦʥʢʫʨʝʥʮʠʠ, ʩʚʝʨʭʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʫʞʝ ʥʝʣʴʟʷ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʦʜʠʥʦʯʢʫ, ʘ ʥʫʞʥʦ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʩʝʪʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʇʦʵʪʦʤʫ ʩ ʚʭʦʞʜʝʥʠʝʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʵʧʦʭʫ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʣʦ 

ʦʩʚʘʠʚʘʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʳʡ ʪʠʧ ʩʝʪʠ ʠ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ï ʛʠʙʨʠʜʥʳʡ, ʢʦʪʦʨʳʡ 

ʫʩʪʨʘʥʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʩʠʥʪʝʟʠʨʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ. 

ʆʙʱʝʩʪʚʦ ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʩʪʨʘʪʠʬʠʮʠʨʫʶʪʩʷ ʚ ʢʣʘʩʪʝʨʥʦ-ʩʝʪʝʚʳʝ 

ʛʠʙʨʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ï ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʝ, ʯʝʤ ʠʝʨʘʨʭʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʝʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥrʝ, ʯʝʤ ʨʳʥʦʢ ʠ ʝʛʦ ʘʥʘʣʦʛʠ. ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʴʶʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʫʟʣʘʤʠ ʩʪʘʥʫʪ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ [4]. ʇʨʠ ʵʪʦʤ ʫʧʨʘʚʣʝʥʠʝ ʚ ʦʙʱʝʩʪʚʝ ʙʫʜʝʪ 

ʩʪʘʥʦʚʠʪʴʩʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʣʣʘʙʦʨʘʮʠʠ. 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ï ʥʘ ʫʨʦʚʥʝ ʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ, ʙʝʟ ʫʯʘʩʪʠʷ ʮʝʥʪʨʘ.  

ɺʩʝ ʵʪʠ ʠ ʜʨʫʛʠʝ ʫʥʠʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʙʨʠʜʥʳʭ ʩʝʪʝʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʣʠʯʘʶʪ ʠʭ ʦʪ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʠ ʨʳʥʦʯʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ɹʘʟʦʚʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʙʫʜʝʪ ʵʥʝʨʛʠʷ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʣʶʜʝʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʩʝʪʝʚʳʝ ʘʣʴʷʥʩʳ. ʄʠʨ ʩʤʦʞʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʩʚʦʙʦʜʠʪʴʩʷ 

ʦʪ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʛʦʩʙʶʨʦʢʨʘʪʠʡ. 
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ʄɽʊʆɼʓ ʆʎɽʅʂʀ ɹʀɿʅɽʉ-ʈʀʉʂʆɺ 

ʐʠʙʘʨʰʠʥʘ ʆ.ʖ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ʐʠʙʘʨʰʠʥʘ ʆʣʴʛʘ ʖʨʴʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʢʘʬʝʜʨʘ ʙʠʟʥʝʩʘ ʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʏʘʩʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʄʦʩʢʦʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʖ. ɺʠʪʪʝ 

ʌʠʣʠʘʣ ʚ ʛ. ʈʷʟʘʥʠ, ʛ. ʈʷʟʘʥʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʮʝʥʢʠ ʙʠʟʥʝʩ-ʨʠʩʢʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʥʘʣʠʟʫ 

ʪʘʢʠʭ ʤʝʪʦʜʦʚ, ʢʘʢ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ, ʤʘʪʨʠʯʥʳʡ, ʤʝʪʦʜ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʟʘʪʨʘʪ, ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

ʦʪʯʝʪʥʦʩʪʠ, ʘʥʘʣʠʟ ʩʚʦʙʦʜʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʢʦʤʧʘʥʠʠ. ɸʚʪʦʨʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʦʩʦʙʘʷ ʚʘʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʘ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʪʫʘʮʠʠ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʘʥʘʣʠʟʝ ʩʚʦʙʦʜʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʢʦʤʧʘʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʟʥʝʩ-ʨʠʩʢ, ʙʘʟʘ ʜʘʥʥʳʭ ʨʠʩʢʦʚ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʤʘʪʨʠʯʥʳʡ 

ʤʝʪʦʜ, ʤʝʪʦʜ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʟʘʪʨʘʪ, ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

 

ɺʳʷʚʣʝʥʠʝ ʨʠʩʢʦʚ - ʧʨʦʮʝʩʩ, ʢʦʪʦʨʦʤʫ ʥʫʞʥʦ ʧʦʜʚʝʨʛʘʪʴ ʢʘʞʜʳʡ ʧʨʦʝʢʪ ʨʝʛʫʣʷʨʥʦ. 

ɼʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʢʘʢ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ: ʜʘʥʥʳʭ 

ʙʠʨʞʠ, ʘʥʘʣʠʪʠʢʠ, ʙʠʟʥʝʩ-ʉʄʀ, ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʭʨʦʥʦʣʦʛʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʝʢʪʦʚ, ʠ 

ʜʨʫʛʠʭ, ʪʘʢ ʠ ʠʟ ʚʥʫʪʨʝʥʥʠʭ, ʢʘʩʘʶʱʠʭʩʷ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, ʬʠʥʘʥʩʦʚʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʘʥʦʚ, ʢʦʥʪʨʘʢʪʦʚ ʠ ʜʦʛʦʚʦʨʦʚ [1, ʩ. 37].  
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ʆʮʝʥʢʦʡ ʨʠʩʢʦʚ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʦʪʩʣʝʞʠʚʘʥʠʶ ʬʘʢʪʦʨʦʚ ʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʠʩʢʘ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ. ʊʦ ʝʩʪʴ ʧʨʠʥʮʠʧ ʦʮʝʥʢʠ ʨʠʩʢʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʝʡ - ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʙʠʟʥʝʩ-ʨʠʩʢʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 70% - ʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ; 30% ʨʠʩʢʦʚʳʭ ʩʠʪʫʘʮʠʡ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ 

ʥʝʩʦʙʣʶʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʘʨʪʥʝʨʘʤʠ; ʚ 10% ʩʣʫʯʘʝʚ ʩʦʟʜʘʶʪ ʧʨʦʙʣʝʤʳ ʩʪʠʭʠʡʥʳʝ 

ʙʝʜʩʪʚʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʝʪʝʦʫʩʣʦʚʠʷ.  

ʂʦʛʜʘ ʨʠʩʢʠ ʦʧʨʝʜʝʣʝʥʳ, ʦʥʠ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʤʘʩʰʪʘʙʥʦʩʪʠ, ʠ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʦʪʨʘʩʣʝʚʳʤʠ ʧʨʦʛʥʦʟʘʤʠ, ʧʝʨʩʧʝʢʪʠʚʘʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ ʠ ʩʪʨʘʥʝ.  

ɸʫʜʠʪʦʨʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʦʮʝʥʢʦʡ ʙʠʟʥʝʩ-ʨʠʩʢʦʚ, ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜʳ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʠʣʠ ʤʘʪʨʠʯʥʳʡ, ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ, ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʟʘʪʨʘʪ ʠ ʜʨʫʛʠʝ.  

ɹʘʟʘ ʜʘʥʥʳʭ ʨʠʩʢʦʚ ʩʦʟʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʵʢʩʧʝʨʪʦʚ, ʟʘʪʝʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʦʚʘʨʘ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʚʦʷ ʛʨʫʧʧʘ ʨʠʩʢʦʚ, ʚʳʯʣʝʥʷʶʪʩʷ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ 

ʛʨʫʧʧ ʨʠʩʢʠ. ʀʥʦʛʜʘ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʘʢʪʠʚʦʚ ʜʦʧʦʣʥʷʝʪʩʷ ʜʘʥʥʳʤʠ ʦ ʚʦʟʤʦʞʥʦʡ 

ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʝ.  

ʆʪ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʟʘʚʠʩʠʪ ʧʦʩʣʝʜʫʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤʠ 

ʨʠʩʢʘʤʠ. ʊʘʢʞʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʨʠʩʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʥʫʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʦʟʤʦʞʥʳʭ ʢʨʫʧʥʳʭ 

ʧʦʪʝʨʷʭ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʧʨʦʮʝʩʩʦʚ, ʫʩʣʫʛ ʠ ʪʦʚʘʨʦʚ.  

ɸʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʠʟʤʝʨʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʫʨʘʚʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʨʠʩʢʘ, ʢʦʪʦʨʦʤʫ ʧʦʜʚʝʨʞʝʥʦ ʢʘʞʜʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ (ʩʪʨʫʢʪʫʨʳ) ʢʦʤʧʘʥʠʠ. ʀʟʤʝʥʷʶʱʠʝʩʷ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʪʦʡ ʪʝʭʥʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ. ʆʧʨʝʜʝʣʠʚ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʝ ʠʟʤʝʥʷʶʱʠʝʩʷ ʠ ʥʝʠʟʤʝʥʥʳʝ ʬʘʢʪʦʨʳ (ʦʪ ʯʝʪʳʨʝʭ ʜʦ ʩʝʤʠ), ʩʦʟʜʘʝʪʩʷ ʨʠʩʢʦʚʘʷ 

ʤʦʜʝʣʴ. ʇʨʠ ʵʪʦʤ, ʥʝʠʟʤʝʥʥʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʬʘʢʪʦʨʳ ʟʘʧʘʩʳ ʩʣʫʞʘʪ 

ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʤʦʜʝʣʠ.  

ʄʘʪʨʠʯʥʳʡ ʤʝʪʦʜ ʫʜʦʙʝʥ ʥʘʛʣʷʜʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʚʳʛʣʷʜʠʪ, ʢʘʢ ʛʨʘʬʠʢ, ʛʜʝ ʧʦ ʦʜʥʦʡ ʦʩʠ 

ʧʝʨʝʯʠʩʣʝʥʳ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ, ʧʦ ʜʨʫʛʦʡ - ʨʠʩʢʠ, ʚ ʧʨʝʜʝʣʘʭ ʰʝʩʪʥʘʜʮʘʪʠ. ʕʢʩʧʝʨʪʳ 

ʦʮʝʥʠʚʘʶʪ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦ ʚʩʝʤ ʨʠʩʢʘʤ, ʦʪʤʝʯʘʷ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ ʥʠʟʢʠʡ (ʟʝʣʝʥʳʡ), 

ʚʳʩʦʢʠʡ (ʢʨʘʩʥʳʡ), ʩʨʝʜʥʠʡ (ʞʝʣʪʳʡ) ʫʨʦʚʥʠ. ɽʩʣʠ ʨʠʩʢ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢʦʡ-

ʣʠʙʦ ʩʪʨʫʢʪʫʨʳ, ʧʦʣʝ ʦʩʪʘʚʣʷʝʪʩʷ ʥʝʟʘʧʦʣʥʝʥʥʳʤ. ʃʶʙʘʷ ʦʪʜʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʤʦʞʝʪ ʧʨʠʤʝʥʠʪʴ ʵʪʦʪ ʤʝʪʦʜ ʜʣʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʚ ʦʙʱʠʡ ʦʪʯʝʪ.  

ʄʝʪʦʜ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʟʘʪʨʘʪ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʦ ʢʨʠʪʠʯʝʩʢʦʤ ʦʙʲʝʤʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʧʘʩʝ ʬʠʥʘʥʩʦʚʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʠ 

ʧʝʨʝʤʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʧʨʠʙʳʣʴ (ʣʝʚʝʨʠʜʞ).  

ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤ. ɽʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʘʷ ʧʨʠ ʧʦʤʦʱʠ ʵʪʦʛʦ ʤʝʪʦʜʘ, 

ʯʪʦ ʩʘʤʳʝ ʯʘʩʪʳʝ ʨʠʩʢʠ - ʠʤʫʱʝʩʪʚʝʥʥʳʡ, ʢʨʝʜʠʪʥʳʡ ʠ ʨʳʥʦʯʥʳʡ. ʈʠʩʢʠ, ʧʦ ʢʦʪʦʨʳʤ 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʘʟʳʚʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ, ʠ ʦʮʝʥʠʚʘʶʪ ʠʭ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ, ʧʦʣʴʟʫʷʩʴ ʵʢʩʧʝʨʪʥʳʤ ʤʥʝʥʠʝʤ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʨʠʩʢʠ ʦʮʝʥʠʚʘʶʪʩʷ 

ʠ ʠʩʩʣʝʜʫʶʪʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ, ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ ʠ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʩʯʝʪʘ ʜʦʭʦʜʦʚ ʥʘ 

ʚʣʦʞʝʥʥʳʡ ʧʦʨʪʬʝʣʴʥʳʤ ʠʥʚʝʩʪʦʨʦʤ ʢʘʧʠʪʘʣ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʪʢʨʳʪʦʤ ʨʳʥʢʝ, ʩʚʷʟʘʥ ʩ 

ʘʥʘʣʠʟʦʤ ʩʚʦʙʦʜʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʢʦʤʧʘʥʠʠ (ʨʘʟʥʠʮʝʡ ʤʝʞʜʫ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʜʝʥʝʛ ʦʪ 

ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ/ʫʩʣʫʛ ʠ ʪʨʘʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ/ 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʚʳʧʣʘʪʦʡ ʥʘʣʦʛʦʚ ʠ ʠʥʚʝʩʪʠʮʠʷʤʠ). ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦʪ 

ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʜʠʩʢʦʥʪʠʨʫʝʪʩʷ ʧʦ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʝ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʚ ʩʝʙʝ 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ - ʥʘʯʠʥʘʷ ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤʠ. 

ʏʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʜʦʣʶ, ʧʨʠʭʦʜʷʱʫʶʩʷ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʨʠʩʢʠ, ʦʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʯʝʩʪʴ ʠʟ ʩʪʘʚʢʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʩʪʘʚʢʫ ʫʩʣʦʚʥʦ ʙʝʟʨʠʩʢʦʚʦʡ ʜʦʭʦʜʥʦʩʪʠ ʜʣʷ ʜʘʥʥʦʡ 

ʩʪʨʘʥʳ (ʥʘʧʨʠʤʝʨ, ʜʦʭʦʜʥʦʩʪʴ ʧʦ ʩʨʝʜʥʝʩʨʦʯʥʳʤ ʛʦʩʦʙʣʠʛʘʮʠʷʤ).  
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ɼʣʷ ʈʌ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʨʠʩʢʠ ʦʙʳʯʥʦ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʧʘʨʳ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʧʨʦʮʝʥʪʦʚ [2, ʩ. 104].  
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ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʉʋʑʅʆʉʊʔ ʄɽʍɸʅʀɿʄɸ 

ʇʈʆɻʈɸʄʄʅʆ-ʎɽʃɽɺʆɻʆ ɹʖɼɾɽʊʀʈʆɺɸʅʀʗ ɺ ʈʌ 

ʀʩʘʢʦʚ ɸ.ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ)
 

 

ʀʩʘʢʦʚ ɸʥʘʪʦʣʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ɺʳʩʘhʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ. ɺ 

ʪʝʢʩʪʝ ʩʪʘʪʴʠ ʘʚʪʦʨ ʦʙʨʘʱʘʝʪʩʷ ʢ ʧʨʝʜʧʦʩʳʣʢʘʤ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʜʘʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ, ʟʘʪʨʘʛʠʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʨʠʥʮʠʧʘ ʫʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʧʠʩʳʚʘʝʪ ʪʝʢʫʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʶʜʞʝʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʚʪʦʨʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʨʘʪʢʠʝ ʚʳʚʦʜʳ ʧʦ ʜʘʥʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʚʳʜʝʣʝʥʳ ʝʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʛʨʘʤʤʥʳʡ ʙʶʜʞʝʪ, ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ. 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʢʫʱʝʡ ʥʝʧʨʝʨʳʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʧʨʦʠʟʦʰʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʝʝ ʬʠʥʘʥʩʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʈʝʯʴ ʠʜʝʪ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʠʩʧʦʣʥʝʥʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʢʦʥʢʨʝʪʥʦ, ʦ ʥʦʚʦʤ 
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ʧʨʠʥʮʠʧʝ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʬʠʥʘʥʩʘʤʠ - ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʤ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʪʝʢʫʱʠʤ ʚʦʧʨʦʩʦʤ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʪʨʘʩʣʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʷʚʣʷʶʱʠʤʩʷ ʥʘʠʙʦʣʝʝ çʦʩʪʨʳʤè ʚ ʪʝʢʫʱʝʤ ʢʨʠʟʠʩʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʀʤʝʥʥʦ ʛʦʩʧʨʦʛʨʘʤʤʳ 

ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʙʳʣ ʟʘʠʤʩʪʚʦʚʘʥ ʫ ʟʘʧʘʜʥʳʭ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʠ ʚ ʈʦʩʩʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʇʨʝʜʧʦʩʳʣʢʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʥʮʠʧʘ 

ʷʚʣʷʣʘʩʴ ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʚ 90-ʭ 

ʛʦʜʘʭ 20 ʚʝʢʘ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ, ʥʘʯʠʥʘʷ ʩ 1995 ʛ., ʯʘʩʪʠʯʥʦ ʩʪʘʣʠ ʨʝʰʘʪʴ ʌʝʜʝʨʘʣʴʥʳʝ 

ʮʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2005 ʛʦʜʫ ʙʳʣʦ ʫʪʚʝʨʞʜʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, ʧʝʨʝʭʦʜ ʢ ʢʦʪʦʨʦʤʫ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʚ 2014 ʛʦʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʮʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʛʦʩʧʨʦʛʨʘʤʤʳ ʈʌè. 

ʇʨʠʤʝʯʘʪʝʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʤʦʤʝʥʪ 2010 ʛʦʜʘ ʙʶʜʞʝʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʣʠʰʴ ʥʘ 

10% ʠʤʝʣ ʧʨʦʛʨʘʤʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʤʦʤʝʥʪ 2017 ʛʦʜʘ ï ʥʘ 70% [3]. ɼʘʥʥʳʡ 

ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʝʧʨʝʨʳʚʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙ ʫʩʧʝʰʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ (ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ ʧʦ 

ʟʘʜʘʯʘʤ, ʩʨʦʢʘʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʨʝʩʫʨʩʘʤ) ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʢʣʶʯʝʚʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʜʦʩʪʠʞʝʥʠʝ 

ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʮʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ [3, ʩ. 14]. ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʩʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ; ʚ ʜʦʢʫʤʝʥʪʝ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʢʘʞʜʦʡ ʧʨʦʛʨʘʤʤʳ ʯʝʪʢʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ, ʟʘʜʘʯʠ, ʨʝʟʫʣʴʪʘʪʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ, ʯʪʦ ʛʣʘʚʥʦʝ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʠʩʧʦʣʥʝʥʠʝ. ʇʨʦʛʨʘʤʤʳ ʠʤʝʶʪ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʪʢʦ ʠ ʢʦʥʢʨʝʪʥʦ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʦʩʧʨʦʛʨʘʤʤʳ ʫʪʚʝʨʞʜʘʶʪʩʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʢʘʢ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, 

ʪʘʢ ʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ [2]. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2017 ʛʦʜ, ʚ 

ʈʦʩʩʠʠ ʨʝʘʣʠʟʫʶʪʩʷ 44 ʛʦʩʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʙʣʦʢʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. çʅʦʚʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠè 

ɺ ʜʘʥʥʳʡ ʙʣʦʢ ʚʢʣʶʯʝʥʳ ʪʘʢʠʝ ʢʣʶʯʝʚʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ, ʜʦʩʪʫʧʥʘʷ ʩʨʝʜʘ ʠ ʪ.ʜ. ʉʦʩʪʘʚʣʷʶʱʠʝ ʜʘʥʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʪ ʩʦʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

2. çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠè 

ɹʣʦʢ ʩʦʜʝʨʞʠʪ ʧʨʦʛʨʘʤʤʳ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʨʘʟʥʦʛʦ ʨʦʜʘ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʪʘʢʠʭ ʢʘʢ ʘʪʦʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʥʝʨʛʝʪʠʢʠ, ʥʘʫʢʠ, ʢʦʩʤʦʩʘ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 

3. çʕʬʬʝʢʪʠʚʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦè  

ʆʩʥʦʚʥʦʡ ʚʝʢʪʦʨ - ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʠʤʫʱʝʩʪʚʦʤ ʠ ʬʠʥʘʥʩʘʤʠ. ʆʩʦʙʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʝʪ ʨʘʟʚʠʪʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʠ ʩʪʨʘʭʦʚʳʭ ʨʳʥʢʦʚ. ʇʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʬʠʥʘʥʩʦʚʦʛʦ ʮʝʥʪʨʘ. 

4. çʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝè 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʢʘʞʜʦʤʫ ʨʝʛʠʦʥʫ ʠʤʝʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʦʡʥʳʭ 

ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʛʨʘʞʜʘʥ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ. 

 

 



48 

 

5. çʆʙʝʩʧʝʯʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʝʥʦ ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ. ɹʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ 

ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʦʣʠʪʠʢʫ ʩʜʝʨʞʠʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʚʦʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʧʨʠʥʮʠʧ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʠ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʙʶʜʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ʈʌ, ʥʦ ʠ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʚ ʮʝʣʦʤ. ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʶʜʞʝʪʘ 

ʧʦʟʚʦʣʷʶʪ ʩʪʘʚʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʜʦʩʪʠʛʘʪʴ ʯʝʪʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦ ʦʪʨʘʩʣʷʤ ʠ ʧʦ ʧʦʣʠʪʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ, ʚʳʩʪʨʘʠʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ. ʂʘʢ ʠ ʣʶʙʘʷ ʨʝʬʦʨʤʘ, ʩʠʩʪʝʤʘ ʛʦʩʧʨʦʛʨʘʤʤ 

ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʚ ʧʣʘʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʮʝʣʦʤ, ʧʨʦʛʨʘʤʤʳ ʨʝʘʣʠʟʫʶʪʩʷ ʚʧʦʣʥʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʩʨʦʢʠ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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Abstract: the analysis presented in the article serves as the basis for the author's statement that the 

peoples of the world, among whom the Mari occupied a worthy place, influenced the formation of 

the inexhaustible pool of human values and knowledge. Among such values and knowledge were 

achievements in philosophy, science, literature, fine arts, sculpture, architecture, construction and, 

of course, medicine. Many epochal achievements of the Mari ethnic group were the objects of 

emulation and were therefore instrumental in the further development of intellectual contributions 

to the evolution of human culture, including medical science. 

The pagan knowledge and outlook of this people are naturally associated with the development of 

philosophical doctrine, improvement and transformation of the unique ancestral knowledge and 

modern representatives of the Mari El Republic and its culture. The Mari's pagan system of values 

was the foundation upon which original folk medicine was formed. It is not only a phenomenon of 

the local culture but also of the national religious system, which was called the Chimari Yule. This 

kind of pagan religious form is among the most ancient religions in Russia, and it is a unique 

phenomenon in the ontogeny of philosophical doctrine. 

Keywords: philosophical doctrine, values, ideology, religion, paganism, heathen, pagan medicine, 

Mari El Republic, ethnicity, national culture, Mari. 

 

ʈʆʃʔ ʀ ʄɽʉʊʆ ʄɸʈʀʁʉʂʆʁ ʗɿʓʏɽʉʂʆʁ ʄɽɼʀʎʀʅʓ  

ɺ ʉʀʉʊɽʄɽ ʌʀʃʆʉʆʌʉʂʆɻʆ ʋʏɽʅʀʗ 

ɻʦʣʦʚʠʥ ɺ.ʌ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

 
ɻʦʣʦʚʠʥ ɺʠʪʘʣʠʡ ʌʝʜʦʨʦʚʠʯ - ɻʨʘʥʜ ʄʘʩʪʝʨ ʤʘʨʠʡʩʢʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʝ, ʄʘʩʪʝʨ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ,  

ʏʣʝʥ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʩʩʦʮʠʘʮʠʠ ʅʘʨʦʜʥʦʡ ʄʝʜʠʮʠʥʳ,  

ʏʣʝʥ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ɸʩʩʦʮʠʘʮʠʠ ʅʘʨʦʜʥʦʡ ʄʝʜʠʮʠʥʳ, 

ɸʢʘʜʝʤʠʷ ʛʘʨʤʦʥʠʠ ʠ ʟʜʦʨʦʚʴʷ, 

ʤʣʘʜʰʠʡ ʨʝʜʘʢʪʦʨ, 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ  

International Journal of Complementary and Alternative Medicine USA, ʛ. ʂʘʟʘʥʴ 

  

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʘʚʪʦʨ ʢʦʥʩʪʘʪʠʨʫʝʪ, ʯʪʦ 

ʥʘʨʦʜʳ ʤʠʨʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʟʘʥʷʣʠ ʤʘʨʠʡʮʳ, ʧʦʚʣʠʷʣʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʝʠʩʩʷʢʘʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʠ ʟʥʘʥʠʡ. ʉʨʝʜʠ ʥʠʭ ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʬʠʣʦʩʦʬʠʠ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ, ʣʠʪʝʨʘʪʫʨʝ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ, ʩʢʫʣʴʧʪʫʨʝ, 

ʘʨʭʠʪʝʢʪʫʨʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʤʝʜʠʮʠʥʝ. ʄʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʤʠʨʫ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʨʠʡʩʢʦʛʦ ʵʪʥʦʩʘ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʧʦʜʨʘʞʘʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʚʢʣʘʜʘ ʚ ʵʚʦʣʶʮʠʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ, ʙʝʟʫʩʣʦʚʥʦ, 

ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ. 
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ʗʟʳʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʵʪʦʛʦ ʥʘʨʦʜʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʳ ʩ 

ʨʘʟʚʠʪʠʝʤ ʬʠʣʦʩʦʬʩʢʦʛʦ ʫʯʝʥʠʷ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʫʥʠʢʘʣʴʥʳʭ 

ʟʥʘʥʠʡ ʧʨʝʜʢʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʫʣʴʪʫʨʳ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ. ʄʘʨʠʡʩʢʘʷ 

ʷʟʳʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʮʝʥʥʦʩʪʝʡ ʩʪʘʣʘ ʪʦʡ ʦʩʥʦʚʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʦʨʠʛʠʥʘʣʴʥʘʷ ʥʘʨʦʜʥʘʷ ʤʝʜʠʮʠʥʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʝʥʦʤʝʥʦʤ ʣʦʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, 

ʥʦ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʨʝʣʠʛʠʦʟʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʏʠʤʘʨʠʡ ʖʣʘè. 

ʀʤʝʥʥʦ ʵʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʷʟʳʯʝʩʢʠʭ ʨʝʣʠʛʠʦʟʥʳʭ ʬʦʨʤ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤ 

ʨʝʣʠʛʠʷʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʷʚʣʷʝʪʩʷ ʥʝʧʦʚʪʦʨʠʤʳʤ ʬʝʥʦʤʝʥʦʤ ʚ ʦʥʪʦʛʝʥʝʟʝ 

ʬʠʣʦʩʦʬʩʢʦʛʦ ʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʣʦʩʦʬʩʢʦʝ ʫʯʝʥʠʝ, ʩʠʩʪʝʤʘ ʮʝʥʥʦʩʪʝʡ, ʤʠʨʦʚʦʟʟʨʝʥʠʝ, ʨʝʣʠʛʠʷ, 

ʷʟʳʯʝʩʢʦʝ ʚʝʨʦʚʘʥʠʝ, ʷʟʳʯʥʠʢʠ, ʯʠʤʘʨʠ ʶʣʣʘ, ʷʟʳʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ, 

ʵʪʥʦʩ, ʥʘʨʦʜʥʘʷ ʢʫʣʴʪʫʨʘ, ʤʘʨʠʡʮʳ. 

  

Integrated scientific research of a vividly traceable interdisciplinary nature, as embodied in this 

article, requires the surveyor to apply various methods of analysis. In this case, the ethnographic 

method of studying Mari pagan medicine within the context and structure of philosophical doctrine 

is relevant. Ethnology is characterized by a multifaceted approach to the research subject, including 

the use of sources and data obtained through allied disciplines. This has required the development 

and improvement of methods for the collection of historical materials as well as the methods of 

researching, understanding and perceiving ethnicities and their traditional mundane cultures, 

particularly in terms of philosophy. 

Given the process of collecting and analyzing ethnographic materials, the researcher should strive to 

collect the most insightful, reliable facts concerning the object of his or her academic inquiry. 

The method of personal observation employed by the author of the article is also used while 

performing all ethnographic, philosophical and conceptual characteristics relating to Mari pagan 

medicine. It is based on the researcher's personal contact with the object of academic interests. In 

short-term expeditions, the researcher can only discover, observe and record the information and 

facts of interest to him or her. In stationary and partly long-term expeditions, the researcher 

smoothly integrates with the everyday life of the community being studied. The researcher will 

observe and study it from the inside, doing so through participation in economic and social family 

life as well as in various holidays, rituals and so on. 

Personal observations of this kind are made in order to collect items of information as well as 

for a wide or complex data collection according to a given special program. All personal 

observations are recorded by standard recording methods with the help of modern technical means. 

The method of direct observation, accompanied by various methods of recording and describing the 

research subject (i.e., Mari pagan medicine) retains a permanent value and informative objectivity. Thus, 

it explains a traditional mundane culture better than its scientific interpretation can. 

The main concept of the method is the type, meaning the ideal model constructed by the 

researcher, which conveys the most significant features and traits of the phenomena, objects or 

ethnic community being studied. Concurrently, a significant amount of minor, nonessential factual 

material is rejected. 

Such procedures of typological analysis as classification, typology and periodization are used in 

ethnology. 

Classification involves the arrangement of the factual material thus collected as well as the 

development of real and specific patterns of a traditional mundane culture according to the 

similarity and uniformity of basic features and traits. Thus, the religious, racial, linguistic, 

economic and cultural, historical and ethnographic and other classifications of ethnicities were 

developed in ethnology. 

Typology is a scientific, theoretical pattern of arranging and distinguishing the features of a 

traditional mundane culture, which is based on the combination of several features characterized by 

the research subject. Because typology is a peculiar tool of scientific research, its procedure 

involves the detection of a certain number of features and attributes, some of which are distinct and 

some of which are similar. The more of such features there are, the more complex the typology 
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being developed will be. This suggests that typology always provides the hierarchical structure of 

the objects being studied, ranging from the general level to the individual level. 

Periodization involves the development of scientific patterns of coordinate characteristics of 

traditional mundane culture in the process of their temporary development. In considering ethnicity 

and traditional mundane culture in the process of development, the studies in ethnology, philosophy 

and culture distinguish the respective epochs, stages, periods, etc. Periodization is clearly 

manifested in archeology (i.e., the history of primitive societies) and in the study of problems 

related to ethnogeny. For example, while studying the history and culture of the Mari, the epochs of 

the formation of the primitive society and primitive community, as well as the degeneration of the 

primitive society, are singled out, and each of them has stages and certain periods.  

Typological analysis, as a particular method of scientific research, works well when all the 

above-mentioned procedures for the analysis of the Mari pagan medicine are combined. Such a 

combination not only analyzes the recorded phenomena of traditional mundane culture but also 

determines specific objects that haven't been recorded and studied by philosophical science. 

It should be stated, given the framework of the topic of this article, that there is a cultural and 

historical theory of W. Dilthey that does not deny positivism. Actually, it complements positivism 

with a category of understanding that deals in spiritual, intangible phenomena. Mari pagan 

medicine can be considered part of it. 

A significant aspect of this approach is the desire to connect inner experiences with external 

manifestations of culture; to show the interaction between the personal world and the macrocosm 

of the objectified entities (culture) of the Mari people. One of the most prominent followers of this 

trend was A. Kreber, who established as a thesis the need for empathy and internal understanding 

of cultures, such a need being fundamental based on the concept of "the use in another ethno-

cultural environment." Thus, the scientist proved the ethnographic method of participant 

observation, which has become widely used in studies on organizational cultures. 

The anthropological study of organizational culture includes the consideration of a number of 

relations in the context of which the culture is studied. These are such explanatory categories 

singled out by A. Adler:
[8]

 the relationship of organization and environment, the nature of human 

activity, the nature of reality and truth, the nature of time, human nature, the nature of human 

relations, and the degrees of homogeneity and heterogeneity of the group. 

It should be noted that, while characterizing pagan medicine in the aspect of the method, 

primarily it means the methodological tools--particularly the long-term participant observation of 

representatives of the ethnicity--as well as the collection of documents. 

The main point that distinguishes the ethnographic method--and thus the one that should be 

emphasized--is a special ethical approach to the research subject and data analysis as a means to 

resolve the problem of the ethical closed nature of the culture. 

It should be noted that, although ethnographic studies of the cultural and philosophical nature of 

the chosen subject have already been conducted (G.A. Arkhipov, L.A. Garanin, O. Gerasimov, 

V.A. Eroshkin, I.G. Ivanov, A.S. Kazimov, Yu.A. Kaliev, T.I. Kozlova, T.A. Kryukova, 

V.F. Pashukov, G. Prokushev, K.N. Sanukov, G.A. Sepeev, L.S. Toydibekova, A.V. Khlebnikov, 

G.E. Shkalina and others), little research has been done in regard to the issues concerning the 

analysis of Mari pagan medicine and the identification of its place in the structure of philosophical 

doctrine. Therefore, the topic of this article has a high degree of relevance. 

The Mari reside densely in Mari El Republic. According to the USSR 1989 tabulation of census 

data, there were 324,000 people there (43.3% of the population of the republic). Representatives of 

the ethnicity live in Bashkiria (106,000 people), Tataria (20,000 people), Udmurtia 

(10,000 people), Nizhny Novgorod, Kirov, Sverdlovsk and other regions. Thus, they are divided 

into three ethnic groups: the mountain group, on the right bank of the Volga; the meadow group of 

the Vetluga-Vyatka interfluve; and the eastern group, mainly within the territory of Bashkiria. 

Religious Mari are mainly Orthodox, as mass Christianization of the Mari took place in the 

eighteenth and nineteenth centuries. However, there are many adherents of the so-called "Mari 

faith," which combines Christianity and traditional religion. The traditional religion is somewhat 

popular among the eastern Mari [4, p. 229-231]. 
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The formation of the Mari ethnicity took place around 1000 A.D. in the Volga-Vyatka 

interfluve on the basis of the Finno-Ugric tribes of the Perm-Volga ethno-linguistic 

community. They had left the Ananian archaeological culture of the Early Iron Age. The 

further ethnogenesis of the Mari people is associated with the Gorodetsk and Azelinsk cultures 

of the first millennium A.D. [5, p. 510-547]. 

The Mari was first mentioned in the tenth century in the written documents of the Khazar Khaganate, 

being referred to as ts-r-mis. After the invasion of the Mongol-Tatars, the lands of the Mari became part 

of the Golden Horde and then the Kazan Khanate. Their ethnic development took place in close contact 

with neighboring peoples, including the Volga Bulgarians, the Chuvashes and the Tatars. After joining 

Russia in the 1550s, they became closer with Russians. Many elements of culture were borrowed from 

them. In 1920, the Mari Autonomous District was created, in 1936 it was transformed into the ASSR, 

and in 1992 it was renamed as the Mari El Republic [3, p. 37]. 

Household holidays were of great importance in the religious life of the Mari: For example, aga 

payrem was a holiday in honor of the plow, and u kinde payrem was a holiday in honor of new 

bread. The pagan religion of the Mari was characterized by the concept of a supreme god--Kugu 

Yumo--accompanied by other gods, including Kava Yumo, associated with heaven and destiny, 

Wud Ava, "the mother of water", Ilysh Shochin Ava, the "the mother of life," etc. [7, p. 52]. 

Priests were the leaders in prayer, while mediators between the people and supernatural forces 

were also often healers and wizards. In the 1870s, the Kuga Sorta ("a big candle") appeared as part 

of an attempt to reform old beliefs [2, p. 60]. 

Many archaic views of the Mari were preserved in funeral rites, such as in the use of winter 

clothing as the funeral garment; the delivery of the body to the cemetery in a sleigh (even in 

summer); and the supply of the dead man with a briar branch in order to drive away snakes and 

the dog, which guarded the entrance to the realm of the dead, etc. [6, p. 107]. During the 

festivities and the performance of religious rites, the following musical instruments were used: 

bagpipes, drums and gusli, or various pipes made of wood, birch bark and horn. 

According to anthropogenetics, Mari is one of the oldest native-born ethnicities in Europe. 

With the process of multiculturalism taking place in Europe, when all the differences among 

different cultures and nationalities are blurred and the general background of psychosis and 

neurasthenia is rapidly growing, which is expressed in numerous conflicts and the rapid 

growth of mortality due to cardiovascular disease, the tendencies, now readily verified, are 

becoming increasingly popular. This occurs in various spheres, including culture, psychology 

and politics. Consequently, in Europe there is great interest in those people, who have 

preserved their collective identity. 

Academic medicine, which is based on empirical observations of ancient medicine, again directs its 

attention to the methods of traditional medicine in order to rethink its approach, which extends from the 

conservative standpoint of denial to the position of respect, understanding and cooperation. This is done 

in order to unite efforts and merge as a single channel, i.e., as integrative medicine. 

The basis of Mari pagan medicine is the religious philosophical system Chimari Yulla. This is a 

natural religion consisting of early religious forms, having a centuries-long history and traditions 

but well preserved in the present day [1, p. 10-13]. 

The methods of medicine that are now known throughout the world as Chinese or 

"Oriental" medicine were, in ancient times, commonly among all peoples. Western countries 

followed the path of studying external aspects of healing through means of experimental 

experience and the denial of the metaphysical nature, thus developing surgery and 

pharmacology. The East opted for the exact opposite, denying external experience, relying 

exclusively on internal metaphysical processes, and developing reflexology and the theory of 

karma. The peoples of the Urals--the crossroads of the East and West--developed both 

directions concurrently. So, the concept of "Mari folk medicine" appeared. It can be proudly 

called a phenomenon of pagan medicine. 

Pagan medicine sees success in the final result of healing but only if two conditions are 

combined. First, if the disease has already appeared in the patient's physical body, it is necessary to 

use the methods of physical influence, i.e., "methods of natural healing" and, if necessary, methods 
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of physical contact, now called "physiotherapy" in medicine, as well as various methods of 

massage and bone-healing." Secondly, the disease can have either a physical cause, including 

trauma, poisoning, hypothermia, etc., or a metaphysical cause, including "the violation of general 

ethical standards of a religious or social nature." Therefore, special recommendations are given for 

the successful treatment of the patient. These include prayers, various psycho-corrective techniques 

of "relief meditation (kushtulymdyme yu)," etc. 

The following concept is found in Mari folk medicine: The spirit and the body are two wings of 

the soul. The spirit is necessary for communication with God, and the body is necessary for 

communication with the earth. The soul is the human essence within a person. Hence, most 

diseases can be considered as violations of the harmony of human communication with their own 

respective kinds. Therefore, in order to alleviate disease and accelerate recovery, the patient is 

given personal recommendations concerning the way of harmonizing his or her relations in social 

terms. The person recovers more quickly after having normalized his or her relationships. This is an 

achievement of ancient medicine, which was lost by the modern world and is preserved only by 

certain peoples of small numbers. 

The knowledge that has been preserved in the original cultures of the peoples of the Volga 

region and the Urals, including knowledge of ethnic methods of health correction, has a 

complete, cohesive form. This means that peoples of small numbers have kept the sacral 

knowledge of cohesive health systems. For example, the Mari health-improvement system 

lyzhge viy pays equal attention to the physical (body), metaphysical (soul) and transcendental 

(spirit) aspects. A person has sound health only if the physical state and the psycho-emotional 

state are synchronized against the backdrop of a high spirit (which one could characterize as a 

morally ethical or generally religious aspect). 

Pagan medicine is based on the unity of man and nature. It is based neither on fear of the forces 

of nature nor on the desire to subjugate the forces of nature, but is instead based on respect, love 

and reverence for the forces of nature. In the Mari culture, nature is God. 

The priest in the Mari religion is mainly responsible for morally ethical and spiritual 

upbringing. The healer, in his daily work, unites the effort to harmonize the physical and spiritual 

health of his patients. The healer is a man who practices pagan folk medicine. The yuzo is highly 

respected among the Mari and is able to recognize diseases, explain the reasons for their occurrence 

and correctly choose the treatment program, taking into account all possible variants of "natural 

medicine based on natural materials" and various other non-medicinal methods of therapy. Thus, in 

a practical sense the complex of methods of Mari pagan medicine provides a stable therapeutic 

effect for an extensive range of diseases. 

Humankind is proud of the achievements of archaeologists, who occasionally find artifacts of 

lost civilizations, sometimes wondering how the ancient people could so correctly use certain 

methods and knowledge that are relevant even in the present day. Therefore, the knowledge of folk 

healing, accumulated through the empirical experience of healers, must be studied today. Otherwise 

it will be lost forever, and only after thousands of years will our descendants be able to find parts of 

them in their excavations. 

The world of medicine is moving along the path of integration of folk and scientific medicine 

into a single channel of integrative medicine. Therefore, in many countries great attention is paid to 

the study of the heritage of traditional medicine. For example, in the USA, the National Agency for 

Traditional and Alternative Medicine, being a part of the U.S. Department of Health, in 2016 had a 

budget of $112 million. In our country, this budget is zero. 

Methods of traditional medicine should be seriously and scientifically studied. For that purpose, the 

author suggests the creation of a specialized research institute with the involvement of a wide range of 

professional physicians. It is no secret that modern healers (as opposed to psychics, magicians, sorcerers 

and parapsychologists) really perform curative miracles of which modern medicine can only dream. 

There are such people with those abilities, so their knowledge and methods must be studied on a strictly 

scientific basis. Modern medical science has sufficient means to do so. 

We, in this scientific article, used the materials from various sources (authors), including 

practical experience of the successful treatments by Mari yuzo healers, which have been clinically 
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confirmed within the project of the Federal Service for the Supervision of Public Health and Social 

Development under the program titled "Scientific Clinical Experimental Center of Traditional 

Methods of Diagnostics and Therapy of the Federal Service for the Supervision of Public Health 

and Social Development" (2006 - 2012, Moscow). 

Nowadays, there is still a need the study the phenomenon involving the popularity and 

relevance of the methods of pagan medicine. We will have to find out what it is. Is it a tribute to 

fashion, life pragmatism or something else? Is it possible to understand why the treatments 

conducted by uneducated village healers sometimes achieve serious results of which highly 

educated doctors can only dream? 

The whole scientific interest lies in the fact that these results are not one-time occurrences. They 

are repeatable, and they can be explained from the standpoint of modern medical science. That is 

why the methods of pagan medicine found among different peoples have recently attracted great 

attention not only from the supporters of the revival of pagan culture but also among serious 

scientists, who increasingly choose this topic for their research. Among them are respected 

physicians, psychologists, philosophers, sociologists and ethnographers. 

In conclusion, it should be noted that, in the case of Mari pagan medicine, it is necessary to 

describe the methods of folk (pagan) medicine used by modern healers in the long view. 

Why was Marian pagan medicine chosen for the study? First, the Mari are the only people in 

Europe who have retained their distinct pagan culture, religion and medicine in an unchanged form, 

the way it was thousands of years ago. Secondly, according to anthropogenetics, the Mari are 

among the oldest native-born peoples in Europe. 

The methods of the Mari pagan medicine healers include well-studied ones. Various techniques 

of bone-setting are scientifically described as methods of osteopathy and manual therapy, motion 

treatment, dance therapy, herbalism and other known methods. Moreover, underexplored methods 

can include various methods of ritual medicine, such as treatment with prayers, methods of contact 

and remote psychophysical impact. These methods are popularly characterized as magical. 

However, some of these methods are also used in psychotherapy and psychology. 

Some skeptics tend to consider such methods to be solely the result of the placebo effect. 

However, the results of research show that, in many cases of remote psycho-physical effects on the 

patient with the aim of improving the physical or mental state, the subject doesn't know about it. 

That is, the question of "faith or doubt" is completely irrelevant. In such cases there is no placebo 

effect, even when these actions are directed to animals. 

What is the secret? This is the subject of this study. After all, having studied and understood the 

principles of success in pagan medicine, we can make a breakthrough in terms of a significant 

increase in the quality of treatment. There is no doubt that the methods of pagan (folk) medicine 

have passed the best approbation in the world, namely the centuries-long test of time. Accordingly, 

the further integration of folk and scientific medicine is inevitable. The author of this article shows 

the uniqueness and undoubted value of the Mari pagan medicine to the global scientific 

community, doing so from the position of official, academic medicine. 

The problems described in the article can be further elucidated and resolved in the course of 

planning and conducting empirical studies, developing schemes of ethnographic descriptions with 

details of techniques that can be applied, and processing ethical problems that are actualized 

through means of the ethnographic method of study in the process of analyzing the role and place 

of Mari pagan medicine within the system of philosophical doctrine. 
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Abstract: juvenile angiofibroma the skull bases interest at otolaringologists continues to cause, 

neurosurgeons and oncologists, despite a significant amount of the works shining ʛʝʥʝʟ, diagnostics 

and treatment sick of this disease. Despite good-quality morphological structure, Juvenile 

angiofibroma the skull bases possesses the expressed ability to invasive to growth, destroying bones 

of the basis of a skull and sprouting in a skull cavity, wing the palatal ʢʨʳʣʦʥʝʙʥʫʶ a pole, the basic 

and ʛʘʡʤʦʨʦʚʳ bosoms. The number scientific researches the devoted to diagnostics and treatment 

problem  angiofibroma the bases of a skull at children is rather insignificant, and in this point in 

question there is a number not enough the found out aspects. 

Keywords: angiofibroma, tumours of the basis of a skull, prevalence, diagnostics. 
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ʦʪʜʝʣʝʥʠʝ ʦʧʫʭʦʣʠ ʛʦʣʦʚʳ ʠ ʰʝʠ, 

ɻʦʨʦʜʩʢʘʷ ʦʥʢʦʣʦʛʠʷ; 
3ʊʫʨʩʫʥʦʚʘ ʅʦʜʠʨʘ ʀʩʨʘʠʣʦʚʥʘ ï ʘʩʩʠʩʪʝʥʪ, 

ʢʘʬʝʜʨʘ ʦʙʱʝʡ ʦʥʢʦʣʦʛʠʠ ʠ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʊʘʰʢʝʥʪʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʶʥʦʰʝʩʢʘʷ ʘʥʛʠʦʬʠʙʨʦʤʘ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ ʧʨʦʜʦʣʞʘʝʪ ʚʳʟʳʚʘʪʴ ʠʥʪʝʨʝʩ ʫ 

ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʦʚ, ʥʝʡʨʦʭʠʨʫʨʛʦʚ ʠ ʦʥʢʦʣʦʛʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʙʦʪ, ʦʩʚʝʱʘʶʱʠʭ ʛʝʥʝʟ, ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʶʥʦʰʝʩʢʘʷ ʘʥʛʠʦʬʠʙʨʦʤʘ ʦʩʥʦʚʘʥʠʷ 

ʯʝʨʝʧʘ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʠʥʚʘʟʠʚʥʦʤʫ ʨʦʩʪʫ, ʨʘʟʨʫʰʘʷ ʢʦʩʪʠ 

ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ ʠ ʧʨʦʨʘʩʪʘʷ ʚ ʧʦʣʦʩʪʴ ʯʝʨʝʧʘ, ʢʨʳʣʦʥʝʙʥʫʶ ʷʤʢʫ, ʦʩʥʦʚʥʫʶ ʠ ʛʘʡʤʦʨʦʚʳ 

ʧʘʟʫʭʠ. ʏʠʩʣʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʝ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʘʥʛʠʦʬʠʙʨʦʤ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ ʫ ʜʝʪʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ ʠ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ 

ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʷʩʥʝʥʥʳʭ ʘʩʧʝʢʪʦʚ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʛʠʦʬʠʙʨʦʤʘ, ʦʧʫʭʦʣʠ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, 

ʜʠʘʛʥʦʩʪʠʢʘ. 

 

ʖʥʦʰʝʩʢʘʷ ʘʥʛʠʦʬʠʙʨʦʤʘ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ - ʵʪʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ, 

ʚʦʟʥʠʢʘʶʱʘʷ ʠʟ ʟʘʜʥʝʣʘʪʝʨʘʣʴʥʦʡ ʩʪʝʥʢʠ ʩʚʦʜʘ ʥʦʩʦʛʣʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʢʣʠʥʦʚʠʜʥʦ-ʥʝʙʥʦʛʦ 

ʦʪʚʝʨʩʪʠʷ. ʕʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʫ ʤʘʣʴʯʠʢʦʚ-

ʧʦʜʨʦʩʪʢʦʚ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʮʝʥʠʪʴ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʝʛʦ ʩʚʷʟʠ ʩ ʧʨʦʮʝʩʩʘʤʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʧʨʠ ʛʦʨʤʦʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʧʦʨʘʞʘʝʪʩʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ 10 - 16 ʣʝʪ, ʯʪʦ ʜʘʣʦ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʜʦʧʦʣʥʝʥʠʷ ʥʘʟʚʘʥʠʷ 

ʩʣʦʚʦʤ çʁ ʥʦʰʝʩʢʘʷè ʠʣʠ çʁ ʚʝʥʠʣʴʥʘʷè [3, c .4-7]. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [1, c. 17-20; 3, c. 4-7], ʦʜʠʥ ʙʦʣʴʥʦʡ ʩ ʖɸʆʏ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

5-60 ʪʳʩ. ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʣʴʥʳʭ ʩ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʉʪʦʣʴ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʘʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʯʘʩʪʳʤ ʚʢʣʶʯʝʥʠʝʤ ʚ ʜʠʘʛʥʦʟ ʖɸʆʏ ʩʭʦʜʥʳʭ ʦʧʫʭʦʣʝʡ ʥʦʩʦʛʣʦʪʢʠ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1 ʥʘ 50-60 ʪʳʩʷʯ ʃʆʈ ʧʘʮʠʝʥʪʦʤ ʠʣʠ 0,5% ʚʩʝʭ 

ʦʧʫʭʦʣʝʡ ʛʦʣʦʚʳ ʠ ʰʝʠ [2, 68-70]. ɽʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ɽʛʠʧʪʝ ʠ ʀʥʜʠʠ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʉʐɸ ʠ ɽʚʨʦʧʝ [5, c. 66-67; 6, c. 605-610].  

ɼʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 

ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ 10-18 ʣʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʣʫʯʘʝʚ 

ʚʳʷʚʣʝʥʠʷ ʶʥʦʰʝʩʢʦʡ ʘʥʛʠʦʬʠʙʨʦʤʳ ʥʦʩʦʛʣʦʪʢʠ ʠ ʫ ʞʝʥʱʠʥ, ʘ ʪʘʢʞʝ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ 

ʚʦʟʨʘʩʪʘ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʚʳʩʢʘʟʳʚʘʶʪ ʤʥʝʥʠʝ, ʯʪʦ ʩʣʫʯʘʠ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʖɸʆʏ ʫ 

ʞʝʥʱʠʥ ʠ ʜʝʚʦʯʝʢ ʷʚʣʷʶʪʩʷ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2, c. 68-70]. ɼʨʫʛʠʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʘ ʫ ʪʘʢʠʭ ʙʦʣʴʥʳʭ [3, c. 4-7]. ʇʦ ʩʚʦʝʤʫ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʦʥʘ ʠʤʝʝʪ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʧʦ 

ʢʣʠʥʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ (ʜʝʩʪʨʫʠʨʫʶʱʠʡ ʨʦʩʪ, ʩʠʣʴʥʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʯʘʩʪʳʝ ʨʝʮʠʜʠʚʳ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʧʨʦʨʘʩʪʘʥʠʝ ʚ ʦʢʦʣʦʥʦʩʦʚʳʝ ʧʘʟʫʭʠ, ʦʨʙʠʪʫ ʠ ʜʘʞʝ ʧʦʣʦʩʪʴ ʯʝʨʝʧʘ) ʦʥʘ 

ʧʦʭʦʞʘ ʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ [1, c. 17-20] . 

ʄʥʦʛʠʝ ʙʦʣʴʥʳʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʫʞʝ ʩ ʟʘʧʫʱʝʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ, ʩ 

ʧʨʦʨʘʩʪʘʥʠʝʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʣʦʩʪʴ ʯʝʨʝʧʘ ʠ ʜʨʫʛʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʛʜʘ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʨʠʩʢʦʤ ʪʷʞʝʣʳʭ ʠ ʜʘʞʝ ʬʘʪʘʣʴʥʳʭ 

ʢʨʦʚʦʧʦʪʝʨʴ. ɺ ʪɻʠʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʣʝʯʝʙʥʦʡ 

ʪʘʢʪʠʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʣʝʯʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩʦʚʨʝʤʝʥʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʠ ʝʝ ʩʦʯʝʪʘʥʠʷ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʶʥʦʰʝʩʢʦʡ ʘʥʛʠʦʬʠʙʨʦʤʳ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʯʸʪʢʠʝ ʢʨʠʪʝʨʠʠ ʚ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʤʝʪʦʜʦʚ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʧʨʠʦʙʨʝʪʘʶʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ. ʉ ʵʪʠʤ ʩʚʷʟʘʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ 

ʪʘʢʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʦʩʦʙʝʥʥʦ ʢʘʩʘʶʱʠʝʩʷ ʦʙʲʸʤʘ ʚʤʝʰʘʪʝʣʴʩʪʚʘ [4, c. 195-197]. 

ʇʦʷʚʣʝʥʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, 

ʘʥʛʠʦʛʨʘʬʠʷ ʠ ʵʥʜʦʩʢʦʧʠʷ) ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʛʨʘʤʦʪʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʠ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʤʝʪʦʜʫ ʣʝʯʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʷʤ, 

ʧʨʠʚʝʜʸʥʥʳʤ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ, ʨʝʮʠʜʠʚʠʨʦʚʘʥʠʝ ʶʥʦʰʝʩʢʦʡ ʘʥʛʠʦʬʠʙʨʦʤʳ ʦʩʥʦʚʘʥʠʷ 

ʯʝʨʝʧʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʙʣʠʞʘʡʰʠʝ (1-6 ʤʝʩʷʮʝʚ) ʠ ʦʪʜʘʣʸʥʥʳʝ 

(1-5 ʣʝʪ) ʩʨʦʢʠ ʚ 3-73,6% ʩʣʫʯʘʝʚ [2, c. 68-70]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʛʥʦʩʪʠʢʘ ʶʥʦʰʝʩʢʦʡ ʘʥʛʠʦʬʠʙʨʦʤʳ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʘ ʪʘʢʞʝ ʝʸ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʨʝʮʠʜʠʚʦʚ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɺʘʞʥʳʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʪʜʘʣʸʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʮʠʜʠʚʘ ʶʥʦʰʝʩʢʦʡ ʘʥʛʠʦʬʠʙʨʦʤʳ ʥʦʩʦʛʣʦʪʢʠ. ɿʥʘʯʝʥʠʝ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʶʥʦʰʝʩʢʦʡ ʘʥʛʠʦʬʠʙʨʦʤʳ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʦʧʝʨʘʮʠʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʦʧʫʭʦʣʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʚ ʥʦʩʦʛʣʦʪʢʝ, 
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ʧʨʦʪʝʢʘʝʪ ʣʝʛʢʦ, ʙʳʩʪʨʦ ʥʘʩʪʫʧʘʝʪ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʫʪʨʘʯʝʥʥʳʭ ʬʫʥʢʮʠʡ. 

ʅʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ, ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʦʧʫʭʦʣʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʝʸ ʚ ʧʦʣʦʩʪʴ 

ʯʝʨʝʧʘ, ʣʝʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʠ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʮʠʜʠʚʘʤ ʩ ʧʦʚʪʦʨʥʳʤʠ 

ʦʙʲʸʤʥʳʤʠ ʦʧʝʨʘʪʠʚʥʳʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ. 
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Abstract: tumors of the salivary glands are the section of clinical oncology, in which there are still 

many unresolved issues. This applies to virtually every case that pathologists and clinicians face. 

Ironically, the tumor pathology of the salivary glands is little known to a wide range of doctors. 

The complexity of early diagnosis of tumors of the parotid salivary glands, the choice of correct 

treatment tactics, and the small number of publications devoted to this problem make this problem 

urgent and of great scientific and practical importance. 
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3ʂʫʨʙʘʥʢʫʣʦʚ ʋʢʪʘʤ ʄʫʭʘʤʤʘʜʠʝʚʠʯ ï ʘʩʩʠʩʪʝʥʪ, 

ʢʘʬʝʜʨʘ ʦʙʱʝʡ ʦʥʢʦʣʦʛʠʠ ʠ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʊʘʰʢʝʥʪʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʦʧʫʭʦʣʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʷʚʣʷʶʪʩʷ ʪʝʤ ʨʘʟʜʝʣʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʦʥʢʦʣʦʛʠʠ, ʚ 

ʢʦʪʦʨʦʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʤʥʦʛʦ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʙʫʢʚʘʣʴʥʦ 

ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ, ʩ ʢʦʪʦʨʳʤ ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʘʪʦʤʦʨʬʦʣʦʛʠ ʠ ʢʣʠʥʠʮʠʩʪʳ. ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, 

ʥʦ ʦʧʫʭʦʣʝʚʘʷ ʧʘʪʦʣʦʛʠʷ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʤʘʣʦʠʟʚʝʩʪʥʘ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʚʨʘʯʝʡ. ʉʣʦʞʥʦʩʪʴ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʧʫʭʦʣʝʡ ʦʢʦʣʦʫʰʥʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʚʳʙʦʨ ʧʨʘʚʠʣʴʥʦʡ ʪʘʢʪʠʢʠ 

ʣʝʯʝʥʠʷ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʪʦʡ ʧʨʦʙʣʝʤʝ, ʜʝʣʘʪʁ ʵʪʫ ʧʨʦʙʣʝʤʫ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʠʤʝʶʱʝʡ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʫʭʦʣʠ, ʙʦʣʴʰʠʝ ʩʣʶʥʥʳʝ ʞʝʣʝʟʳ, ʜʠʘʛʥʦʩʪʠʢʘ.  

 

ɹʦʣʴʰʠʝ ʩʣʶʥʥʳʝ ʞʝʣʝʟʳ ʚʳʧʦʣʥʷʶʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ, ʚʳʜʝʣʠʪʝʣʴʥʫʶ, ʟʘʱʠʪʥʫʶ ʠ 

ʵʥʜʦʢʨʠʥʥʫʶ ʬʫʥʢʮʠʠ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ 

ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ [1, c. 134; 4, ʩ. 469]. ɹʦʣʝʟʥʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 3,0 ʜʦ 

24,0% ʚʩʝʡ ʧʘʪʦʣʦʛʠʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. ʉʧʝʢʪʨ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ: ʧʦʨʦʢʠ 

ʨʘʟʚʠʪʠʷ, ʟʘʢʨʳʪʳʝ ʠ ʦʪʢʨʳʪʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʨʝʘʢʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʩʣʶʥʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʢʠʩʪʳ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ [2, c. 37-41].  

ʉʨʝʜʠ ʚʩʝʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʦʧʫʭʦʣʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʩʦʩʪʘʚʣʷʶʪ 12% ʠ 5% ʦʪ 

ʚʩʝʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʛʦʣʦʚʳ ʠ ʰʝʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʵʪʠ ʮʠʬʨʳ ʜʦʚʦʣʴʥʦ 

ʩʪʘʙʠʣʴʥʳ ʠ ʥʝ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 

20% ʚʩʝʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʆʉɾ. [4, ʩ. 469]. 

ʆʧʫʭʦʣʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʫ ʜʝʪʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ ʠ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 2% ʩʨʝʜʠ 

ʚʩʝʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʛʦʣʦʚʳ ʠ ʰʝʠ. ʕʪʘ ʨʘʟʥʦʨʦʜʥʘʷ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʚʘʨʠʘʥʪʘʤ ʛʨʫʧʧʘ ʦʧʫʭʦʣʝʡ ʦʪʣʠʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʤʝʜʣʝʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʫʙʲʝʢʪʠʚʥʳʭ ʞʘʣʦʙ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʨʝʜʢʠ ʦʰʠʙʢʠ ʚ ʧʨʘʚʠʣʴʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʠʘʛʥʦʟʘ ʩʦ ʩʪʦʨʦʥʳ ʧʝʜʠʘʪʨʦʚ, ʩʪʦʤʘʪʦʣʦʛʦʚ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

[1, c. 134]. ʕʪʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʶʪʩʷ ʥʝ ʚʳʷʩʥʝʥʥʳʤʠ, ʭʦʪʷ 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚ ʞʝʣʝʟʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʘʣʠʤʝʥʪʘʨʥʭr ʬʘʢʪʦʨʦʚ, ʛʦʨʤʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʠʤʝʶʪ ʵʧʠʪʝʣʠʘʣʴʥʫʶ ʧʨʠʨʦʜʫ - 95%, 

ʥʝʵʧʠʪʝʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 3%, ʧʨʠʯʝʤ ʥʘ ʜʦʣʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 0,6% [3, c. 48-67]. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʧʫʭʦʣʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʦʢʦʣʦʫʰʥʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟʘʭ ð 90%, ʥʘ ʜʦʣʶ 

ʧʦʜʯʝʣʶʩʪʥʳʭ ʞʝʣʝʟ ʧʨʠʭʦʜʠʪʩʷ - 5,0%, ʧʦʜʲʷʟʳʯʥʳʭ - 0,1%, ʤʘʣʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ - 4,9%. 

ʆʧʫʭʦʣʠ ʤʘʣʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʤʦʛʫʪ ʨʘʟʚʠʪʴʩʷ ʚ ʣʶʙʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʦʣʦʩʪʠ ʨʪʘ, 

ʦʜʥʘʢʦ ʯʘʱʝ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʪʚʝʨʜʦʤ ʥʝʙʝ (65%), ʥʘ ʛʨʘʥʠʮʝ ʤʷʛʢʦʛʦ ʠ ʪʚʝʨʜʦʛʦ ʥʝʙʘ 

(12%), ʥʘ ʘʣʴʚʝʦʣʷʨʥʳʭ ʦʪʨʦʩʪʢʘʭ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ (15%) [5, c. 15-18]. 

ʏʘʱʝ ʦʧʫʭʦʣʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʙʳʚʘʶʪ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ - 60%. ʉʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʴʶ ʷʚʣʷʝʪʩʷ ʩʤʝʰʘʥʥʘʷ ʦʧʫʭʦʣʴ - 

ʧʣʝʦʤʦʨʬʥʘʷ ʘʜʝʥʦʤʘ, ʧʨʠʯʝʤ ʚ 80-90% ʩʣʫʯʘʝʚ ʦʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʦʢʦʣʦʫʰʥʦʡ ʩʣʶʥʥʦʡ 

ʞʝʣʝʟʝ. ʉʦʦʪʥʦʰʝʥʠʝ ʦʧʫʭʦʣʝʡ ʦʢʦʣʦʫʰʥʦʡ ʠ ʧʦʜʯʝʣʶʩʪʥʦʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟ ʩʦʩʪʘʚʣʷʝʪ - ʦʪ 



60 

 

6:1 ʜʦ 15:1. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʩʨʝʜʠ ʤʘʣʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʧʨʝʦʙʣʘʜʘʶʪ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (77,7%) ʠ 47,9% ʠʟ ʥʠʭ ʩʦʩʪʘʚʣʷʶʪ ʘʜʝʥʦʢʠʩʪʦʟʥʳʝ 

ʢʘʨʮʠʥʦʤʳ [4, ʩ. 469]. 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʦʩʪʘʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ 

ʧʨʘʚʠʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʶʥʥʳʭ ʞʝʣʝʟ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚ 70% 

ʩʣʫʯʘʝʚ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʜʠʘʛʥʦʟʦʚ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʧʘʮʠʝʥʪʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ 

ʣʝʯʝʥʠʷ. ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʥʦ ʠ ʪʝʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʠʤʝʶʪ ʩʭʦʜʥʫʶ 

ʢʣʠʥʠʯʝʩʢʫʶ ʩʠʤʧʪʦʤʘʪʠʢʫ, ʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 

ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʨʝʮʠʜʠʚʦʚ ʦʧʫʭʦʣʝʡ ʦʢʦʣʦʫʰʥʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ, ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ ʨʝʮʠʜʠʚʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʏʘʩʪʦʪʘ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 7 ʜʦ 46% [2, c. 37-41]. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʞʝʣʝʟʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʪʨʫʜʥʷʝʪʩʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʨʫʙʮʦʚ. ʇʦʵʪʦʤʫ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ ʨʝʮʠʜʠʚʦʚ ʦʧʫʭʦʣʝʡ ʦʢʦʣʦʫʰʥʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠʛʨʘʝʪ ʢʦʤʧʴʶʪʝʨʥʘʷ ʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ. ʅʝ ʤʝʥʴʰʝʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ, ʧʨʠʯʝʤ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʨʝʮʠʜʠʚʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ 

ʦʢʦʣʦʫʰʥʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʨʝʛʠʦʥʘʨʥʳʭ  ʠ ʦʪʜʘʣʝʥʥʳʭ 

ʤʝʪʘʩʪʘʟʦʚ [2, c. 37-41, 4, ʩ. 469, 5, c. 15-18]. 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʨʘʜʠʢʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʜʘʞʝ ʧʝʨʚʠʯʥʳʭ 

ʦʧʫʭʦʣʝʡ ʦʢʦʣʦʫʰʥʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʝʪʚʝʡ 

ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ. ʅʝʫʚʝʨʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʭʠʨʫʨʛʦʚ ʚ ʩʦʭʨʘʥʝʥʠʠ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ 

ʧʦʙʫʞʜʘʝʪ ʠʭ ʢ ʚʳʧʦʣʥʝʥʠʶ ʥʝʘʜʝʢʚʘʪʥʦʡ ʦʧʝʨʘʮʠʠ: ʵʥʫʢʣʝʘʮʠʠ ʦʧʫʭʦʣʠ, ʥʝ ʚʳʜʝʣʷʷ 

ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ ʥʝʨʚʘ ʠ ʝʛʦ ʚʝʪʚʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʥʦʩʪʴ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʧʫʭʦʣʝʡ ʦʢʦʣʦʫʰʥʳʭ ʩʣʶʥʥʳʭ 

ʞʝʣʝʟ, ʚʳʙʦʨ ʧʨʘʚʠʣʴʥʦʡ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʵʪʦʡ ʧʨʦʙʣʝʤʝ, ʜʝʣʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ ʘʢʪʫʘʣʴʥʦʡ ʠ ʠʤʝʶʱʝʡ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
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Abstract: article is devoted to the formation of taste preferences of the population in the culture of 

residential interior over the last decades. This topic is interesting and relevant because in a 

relatively short period in Russia there have been dramatic qualitative changes, a new vision of the 

residential environment on the part of the consumer has been formed. This was facilitated by a 

whole range of factors: the development of the interior design sphere, the emergence of various 

specialized literature, Internet resources, and the preparation of architectural environment 

designers in universities. 
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ʇʆʃʀʉʊʀʃʀɿʄ ɺ ʂʋʃʔʊʋʈɽ ɾʀʃʆɻʆ ʀʅʊɽʈʔɽʈɸ  

ʂɸʂ ʇʉʀʍʆɻʈɸʌʀʏɽʉʂʀʁ ʌɸʂʊʆʈ 

ɿʳʢʦʚʘ ʅ.ɻ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɿʳʢʦʚʘ ʅʘʜʝʞʜʘ ɻʝʥʥʘʜʴʝʚʥʘ ï ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʜʠʟʘʡʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ, 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʥʘʩʝʣʝʥʠʷ ʚ 

ʢʫʣʴʪʫʨʝ ʞʠʣʦʛʦ ʠʥʪʝʨʴʝʨʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɼʘʥʥʘʷ ʪʝʤʘ ʠʥʪʝʨʝʩʥʘ ʠ 

ʘʢʪʫʘʣʴʥʘ ʪʝʤ, ʯʪʦ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚ ʈʦʩʩʠʠ ʧʨʦʠʟʦʰʣʠ ʨʘʟʠʪʝʣʴʥʳʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʝʨʝʤʝʥʳ, ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʥʦʚʦʝ ʚʠʜʝʥʠʝ ʞʠʣʦʡ ʩʨʝʜʳ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ ð ʨʘʟʚʠʪʠʝ ʩʬʝʨʳ ʜʠʟʘʡʥʘ 

ʠʥʪʝʨʴʝʨʘ, ʧʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, 

ʧʦʜʛʦʪʦʚʢʘ ʚ ʚʫʟʘʭ ʜʠʟʘʡʥʝʨʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ, ʩʪʠʣʴ ʠʥʪʝʨʴʝʨʘ, ʚʢʫʩʦʚʦʝ, ʧʨʝʜʧʦʯʪʝʥʠʝ, ʦʪʜʝʣʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ. 

 

ɺʦʧʨʦʩʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʠʣʷ ʞʠʣʦʛʦ ʠʥʪʝʨʴʝʨʘ 

ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʩʝʣʝʢʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʶʪ ʘʢʪʫʘʣʴʥʳʡ 

ʥʘʫʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʀʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʩʤʝʥʳ ʩʪʠʣʠʩʪʠʯʝʩʢʦʡ ʘʪʪʨʘʢʪʠʚʥʦʡ ʤʘʥʠʬʝʩʪʘʮʠʠ 

ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʯʝʣʦʚʝʢʘ [1, c. 9]. çʉʤʝʥʳ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʪʠʣʝʡ 

ʤʥʝʤʦʬʠʢʘʮʠʦʥʥʦ ʛʠʧʦʪʝʥʟʠʨʫʶʪ ʩʝʢʨʝʪʦʨʥʳʝ ʨʝʬʝʨʝʥʮʠʠ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ 

ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥʠʷè [2, ʩ. 63]. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ ʨʦʣʴ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʵʚʦʣʶʮʠʦʥʥʦʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʢʘ: çʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ 

ʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʨʝʚʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʣʶʜʝʡ ʙʫʜʫʪ ʥʘʡʜʝʥʳ ʥʘ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝè [3, ʩ. 84]. 

ʇʩʠʭʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʘʢʘʟʯʠʢʘ ʞʠʣʦʛʦ ʠʥʪʝʨʴʝʨʘ ï ʦʜʠʥ ʠʟ 

ʘʩʧʝʢʪʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʚʥʫʪʨʝʥʥʠʝ 

ʤʦʪʠʚʳ, ʢʘʢ ʦʩʦʟʥʘʥʠʝ ʩʚʦʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʩʦʮʠʘʣʴʥʦʤʫ ʩʣʦʶ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʝʩʪʠʞʝ ʠ ʫʚʘʞʝʥʠʠ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʯʫʚʩʪʚʦ ʜʦʩʪʦʠʥʩʪʚʘ, ʵʩʪʝʪʠʯʝʩʢʦʝ 

ʫʜʦʚʦʣʴʩʪʚʠʝ.  

ʇʩʠʭʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʥʘʯʠʥʘʝʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʫʣʴʪʫʨʫ 

ʠʥʪʝʨʴʝʨʘ ʚ ʈʦʩʩʠʠ ʚ 90-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʩʪʨʘʥʘ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʳʥʦʯʥʫʶ ʵʢʦʥʦʤʠʢʫ. ɺ ʵʪʦ 
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ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʷʚʠʣʘʩʴ ʢʘʪʝʛʦʨʠʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʨʝʘʣʠʟʘʮʠʶ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ð ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʛʦʨʦʜʥʳʭ ʜʦʤʦʚ, ʢʦʪʪʝʜʞʝʡ, ʦʙʫʩʪʨʦʡʩʪʚʦ 

ʢʚʘʨʪʠʨ ʥʦʚʦʡ ʥʝʪʠʧʦʚʦʡ ʧʣʘʥʠʨʦʚʢʠ. ʂ ʢʦʥʮʫ 90-ʭ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʵʣʠʪʥʳʡ ʩʝʛʤʝʥʪ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʣʘʜʝʣʴʮʳ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʩʪʨʝʤʠʣʠʩʴ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʡ ʜʦʩʪʘʪʦʢ, ʠ ʵʪʦ ʚʣʠʷʣʦ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʚʥʫʪʨʝʥʥʝʝ ʦʬʦʨʤʣʝʥʠʝ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʟʘʛʦʨʦʜʥʳʭ ʜʦʤʦʚ ʦʪʣʠʯʘʣʘʩʴ ʧʦʤʧʝʟʥʦʩʪʴʶ, ʪʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʘʢ ʘʨʦʯʥʳʝ 

ʦʢʥʘ, ʙʘʰʥʠ, ʠʟʣʠʰʝʩʪʚʦʤ ʧʣʦʱʘʜʝʡ. ʂʦʪʪʝʜʞ ʚ 600 ʢʚ. ʤ ʩʯʠʪʘʣʩʷ ʚʧʦʣʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʘʧʨʦʩʘʤ ʪʦʛʦ ʚʨʝʤʝʥʠ. ɺʩʝ ʜʝʣʘʣʦʩʴ ʚ ʫʛʦʜʫ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʚʦʝʛʦ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʥʦ ʥʝ ʧʨʦʜʫʤʳʚʘʣʦʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ.  

ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʦʟʥʠʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʫʩʩʢʠʡ ʬʝʥʦʤʝʥ - çʝʚʨʦʨʝʤʦʥʪè. ʀʨʦʥʠʯʥʦ 

ʝʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʘ. çɽʚʨʦʨʝʤʦʥʪè ʧʦʜʨʘʟʫʤʝʚʘʣ ʧʦʜ 

ʩʦʙʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʝ ʢ ʨʘʙʦʪʝ ʙʨʠʛʘʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʥʦʛʜʘ, ʨʝʜʢʦ, ʝʱʝ ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ-

ʜʠʟʘʡʥʝʨʦʚ. ʅʦʚʳʝ ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʞʠʚʘʶʪʩʷ ʥʝ ʩʨʘʟʫ. ʏʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʧʦʜʚʝʩʥʳʭ ʧʦʪʦʣʢʘʭ ʠʟ ʛʠʧʩʦʢʘʨʪʦʥʘ. ʆʥʠ ʩʪʘʣʠ ʥʝʧʨʝʤʝʥʥʳʤ 

ʘʪʨʠʙʫʪʦʤ ʵʣʠʪʥʦʛʦ ʜʦʤʘ ʠʣʠ ʢʚʘʨʪʠʨʳ. ʉʪʘʣʠ ʧʦʧʫʣʷʨʥʳʤʠ ʚʩʪʨʦʝʥʥʳʝ ʰʢʘʬʳ ʩ 

ʚʳʩʦʢʠʤʠ ʟʝʨʢʘʣʴʥʳʤʠ ʦʪʢʘʪʥʳʤʠ ʜʚʝʨʷʤʠ. ɽʱʝ ʥʝ ʧʦʷʚʠʣʠʩʴ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʝʥʪʳ, ʠ 

ʜʣʷ ʧʦʜʩʚʝʪʢʠ ʫʨʦʚʥʝʡ ʠ ʢʘʨʥʠʟʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʥʝʡʥʳʝ ʣʘʤʧʳ. ɸʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʩʪʨʦʝʥʥʳʝ ʧʦʪʦʣʦʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʠʭ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʧʨʠʤʝʥʷʣʠ 

ʧʦʚʩʝʤʝʩʪʥʦ, ʠʥʦʛʜʘ ʟʘʙʳʚʘʷ ʦʙ ʦʩʥʦʚʥʦʤ ʦʩʚʝʱʝʥʠʠ.  

ɺ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʴʝʨʘ ʚ 3D-

ʬʦʨʤʘʪʝ. ʕʪʦ ʧʦʜʪʦʣʢʥʫʣʦ ʨʳʥʦʢ ʜʠʟʘʡʥʝʨʩʢʠʭ ʫʩʣʫʛ ʢ ʨʘʟʚʠʪʠʶ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʙʝʣʴ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʦʟʠʣʠ çʧʦʜ ʟʘʢʘʟè, 

ʩʘʣʦʥʳ ʠ ʤʘʛʘʟʠʥʳ ʨʘʙʦʪʘʣʠ ʧʦ ʢʘʪʘʣʦʛʘʤ. ʏʘʩʪʥʳʡ ʟʘʢʘʟʯʠʢ ʩʪʘʣ ʙʦʣʝʝ ʢʨʠʪʠʯʥʳʤ, 

ʧʦʷʚʠʣʦʩʴ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ çʜʦʨʦʛʦ-ʙʦʛʘʪʦè ð ʝʱʝ ʥʝ ʟʥʘʯʠʪ ʢʨʘʩʠʚʦ, ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʷ ʚ ʦʙʣʘʩʪʠ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʘ ʦʢʘʟʳʚʘʣʦʩʴ ʤʘʣʦ, ʠ ʢʣʠʝʥʪʳ 

ʩʪʘʣʠ ʦʙʨʘʱʘʪʴʩʷ ʢ ʜʠʟʘʡʥʝʨʘʤ ʠʥʪʝʨʴʝʨʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʳʪ 

ʦʪʥʦʰʝʥʠʡ çʟʘʢʘʟʯʠʢè - çʜʠʟʘʡʥʝʨ ʠʥʪʝʨʴʝʨʘè.  

ʀʜʝʪ ʘʢʪʠʚʥʘʷ ʟʘʩʪʨʦʡʢʘ ʤʥʦʛʦʵʪʘʞʥʳʤʠ ʜʦʤʘʤʠ, ʢʚʘʨʪʠʨʳ ʚ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʣʠʩʴ 

ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ. ʇʦʧʫʣʷʨʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʘʨʠʘʥʪ ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʛʦʩʪʠʥʦʡ ʠ ʢʫʭʥʠ ð ʩʠʤʚʦʣ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʣʴʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʝʱʝ ʥʝ ʦʩʦʟʥʘʥʘ, ʥʝʪ ʧʦʩʪʠʨʦʯʥʳʭ ʠ ʜʘʞʝ ʛʘʨʜʝʨʦʙʥʳʭ ʢʦʤʥʘʪ. ʋʩʣʦʞʥʷʝʪʩʷ 

ʠʥʞʝʥʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʥʪʝʨʴʝʨʦʚ. ʇʦʷʚʠʣʠʩʴ ʧʦʜʚʝʩʥʳʝ ʩʠʩʪʝʤʳ ʠʥʩʪʘʣʣʷʮʠʠ 

ʩʘʥʪʝʭʥʠʢʠ. ɿʘʤʝʪʥʦ ʠʟʤʝʥʠʣʩʷ ʠ ʥʘʙʦʨ ʪʝʭʥʠʢʠ ʜʣʷ ʢʫʭʥʠ. ɺ ʦʪʜʝʣʢʝ ʩʪʝʥ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʦʠ ʧʦʜ ʧʦʢʨʘʩʢʫ ʠʣʠ ʧʨʦʩʪʦ ʦʢʨʘʰʠʚʘʥʠʝ. ʇʦʣ ʫʢʣʘʜʳʚʘʣʠ ʣʘʤʠʥʘʪʦʤ, 

ʢʣʝʝʚʦʡ ʧʨʦʙʢʦʡ, ʣʠʥʦʣʝʫʤʦʤ.  

ɺ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʘʨʭʠʪʝʢʪʦʨʘʤ-ʜʠʟʘʡʥʝʨʘʤ ʭʦʪʝʣʦʩʴ ʧʨʠʚʥʝʩʪʠ ʵʣʝʤʝʥʪ ʥʦʚʠʟʥʳ ʚ 

ʞʠʣʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʵʪʦ ʧʦʜʪʘʣʢʠʚʘʣʦ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʜʫʭʝ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, 

ʜʝʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, ʭʘʡ-ʪʝʢʘ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʰʣʠ ʚ ʫʱʝʨʙ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ð 

ʩʦʦʨʫʞʘʣʠʩʴ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʧʦʜʠʫʤʳ, ʭʘʦʪʠʯʥʳʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʧʦʪʦʣʢʠ, 

ʤʦʥʫʤʝʥʪʘʣʴʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʩ ʧʨʦʩʚʝʪʘʤʠ ʠ ʥʠʰʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʣʠʩʴ 

ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʜʝʪʘʣʷʤʠ, ʩʪʝʥʳ ʯʘʩʪʦ ʜʝʣʘʣʠ ʨʘʜʠʘʣʴʥʳʤʠ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʨʘʙʦʪʘʭ 

ʧʨʠʤʝʥʷʣʩʷ ʛʠʧʩʦʢʘʨʪʦʥ. ʕʪʦ ʧʝʨʠʦʜ ʩʪʠʣʠʩʪʠʯʝʩʢʦʡ ʵʢʣʝʢʪʠʢʠ. 

ʇʦʩʣʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ 2008 ʛʦʜʘ ʠʟʤʝʥʠʣʩʷ ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ð ʧʦ-

ʥʘʩʪʦʷʱʝʤʫ ʵʣʠʪʥʦʛʦ ʞʠʣʴʷ ʩʪʘʣʦ ʤʘʣʦ, ʯʘʱʝ ʚʩʝʛʦ ʥʝʜʚʠʞʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʚ ʢʨʝʜʠʪ.  

ɹʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʘʩʩʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʠʥʪʝʨʴʝʨʥʦʤʫ ʜʠʟʘʡʥʫ (ʞʫʨʥʘʣʳ, ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʧʝʨʝʜʘʯʠ, ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʳ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʫʨʩʳ) ʫ ʟʘʢʘʟʯʠʢʘ ʧʦʷʚʠʣʦʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʠʥʪʝʨʴʝʨʥʳʭ ʩʪʠʣʝʡ, ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʧʫʣʷʨʥʘ ʥʝʡʪʨʘʣʴʥʘʷ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ, ʧʨʦʩʪʘʷ 

ʧʦʥʷʪʥʘʷ ʫʜʦʙʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʠʟʤʘ: ʩʪʝʥʳ ʧʦʪʦʣʢʠ ʙʝʟ ʣʠʰʥʝʛʦ ʜʝʢʦʨʘ, ʩʢʨʳʪʳʝ 

ʧʦʣʢʠ, ʯʪʦʙʳ ʣʝʛʢʦ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʚʦʜʠʪʴ ʫʙʦʨʢʫ ʧʦʤʝʱʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʰʪʫʢʘʪʫʨʦʢ, ʧʘʨʢʝʪʥʦʡ ʜʦʩʢʠ, ʜʝʢʦʨʠʨʦʚʘʥʠʝ ʢʘʤʥʝʤ ʠ ʜʝʨʝʚʦʤ ʩʪʘʣʦ 

ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʵʢʦʩʪʠʣʝʤ.  
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ɺʦʟʤʦʞʥʦʩʪʴ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʪʘʢʞʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʢʫʩʦʚ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʭʦʯʝʪ ʧʨʠʚʥʝʩʪʠ ʚ ʩʚʦʝ ʞʠʣʴʝ ʪʦ, ʯʪʦ ʧʦʥʨʘʚʠʣʦʩʴ ʟʘ ʛʨʘʥʠʮʝʡ. 

ʅʘʧʨʠʤʝʨ, ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʟʘʛʦʨʦʜʥʳʭ ʜʦʤʦʚ ʩʪʘʣ ʧʦʧʫʣʷʨʝʥ ʩʪʠʣʴ ʘʣʴʧʠʡʩʢʦʛʦ ʰʘʣʝ. 

ʃʶʙʦʚʴ ʢ ʙʝʞʝʚʦʤʫ ʮʚʝʪʫ ʠ ʩʚʝʪʣʦ ʢʦʨʠʯʥʝʚʦʡ ʛʘʤʤʝ ʚ ʠʥʪʝʨʴʝʨʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦ ʚʩʝ 

ʛʦʜʳ. ʉʜʝʨʞʘʥʥʳʡ ʙʝʟ ʠʟʣʠʰʝʩʪʚ ʠʥʪʝʨʴʝʨ, ʙʣʠʟʢʠʡ ʢ ʩʢʘʥʜʠʥʘʚʩʢʦʤʫ ʩʪʠʣʶ, ʪʘʢʞʝ 

ʣʶʙʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʟʘʢʘʟʯʠʢʦʚ. 

ʉʝʛʦʜʥʷ ʢʣʠʝʥʪʳ ʙʦʣʝʝ ʯʝʪʢʦ ʬʦʨʤʠʨʫʶʪ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ, ʦʩʦʟʥʘʶʪ ʩʚʦʠ ʚʢʫʩʦʚʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ. ʇʦʚʳʩʠʣʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʜʠʟʘʡʥʝʨʦʚ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʚ ʦʙʣʘʩʪʠ ʞʠʣʦʛʦ ʠʥʪʝʨʴʝʨʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʠʩʪʠʣʠʟʤʘ ʚ 

ʢʫʣʴʪʫʨʝ ʞʠʣʦʛʦ ʠʥʪʝʨʴʝʨʘ ʦʪʚʝʯʘʝʪ ʩʠʤʧʘʪʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ 

ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʧʩʠʭʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ.  
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