
АȐȠȜȚȜȏȖșȪțȩȗ ȠȞȎțȟȝȜȞȠ, Ȑȩȝ. 31, 2012 

 
88 

УДК 656.015 

 

 

ɈȻҐɊɍɇɌɍȼАɇɇЯ ɉɈɄАɁɇИɄɈȼɈȽɈ ɁАɄɈɇɍ ɊɈɁɉɈȾȱɅɍ ȾɈȼɀИɇ 

ɉȿɊȿȽɈɇȱȼ ɆȱСɖɄɈȽɈ ɉАСАɀИɊСɖɄɈȽɈ ɌɊАɇСɉɈɊɌɍ 
 

ɉ.Ф. Ƚɨɪɛɚчɨɜ, ɩɪɨɮɟɫɨɪ, д.ɬ.ɧ., Ɉ.ȼ. Ɇɚɤɚɪічɟɜ, ɫɬ. ɧɚɭɤ. ɫɩіɜɪɨɛ., ɤ.ɮ.-ɦ.ɧ.,  

С.ȼ. Сɜічɢɧɫɶɤɢɣ, ɚɫɩіɪɚɧɬ, ɏɇАȾɍ 
 

Аɧɨɬаɰіɹ. Пɪɢвɟɞɟɧɨ ɪɟɡулɶɬаɬɢ ɞɨɫліɞɠɟɧɧɹ ɡв’ɹɡɤу ɦіɠ ɞɨвɠɢɧаɦɢ ɩɟɪɟɝɨɧів ɬа ɪɨɡɬа-
шуваɧɧɹɦ ɡуɩɢɧɧɢɯ ɩуɧɤɬів ɧа шлɹɯу ɩɪɹɦуваɧɧɹ ɦіɠ ɨɛ’єɤɬаɦɢ ɬɪаɧɫɩɨɪɬɧɨɝɨ ɬɹɠіɧɧɹ.  
Ⱦаɧɨ ɬɟɨɪɟɬɢɱɧɟ ɨɛґɪуɧɬуваɧɧɹ ɩɪɢɞаɬɧɨɫɬі ɩɨɤаɡɧɢɤɨвɨɝɨ ɪɨɡɩɨɞілу ɡ ɩаɪаɦɟɬɪɨɦ ɡɫуву ɞлɹ 
ɨɩɢɫу ɞɨвɠɢɧ ɩɟɪɟɝɨɧів. 

 

Клɸɱɨві ɫлɨва: ɩɟɪɟɝіɧ, ɡуɩɢɧɧɢɣ ɩуɧɤɬ, ɩɨɤаɡɧɢɤɨвɢɣ ɪɨɡɩɨɞіл, ɩаɪаɦɟɬɪ ɡɫуву, шлɹɯ ɩɪɹɦу-
ваɧɧɹ, ɪɨɡɫɟлɟɧɧɹ ɧаɫɟлɟɧɧɹ. 
 

ɈȻɈСɇɈȼАɇИȿ ɗɄСɉɈɇȿɇЦИАɅɖɇɈȽɈ ɁАɄɈɇА ɊАСɉɊȿȾȿɅȿɇИЯ 

ȾɅИɇ ɉȿɊȿȽɈɇɈȼ ȽɈɊɈȾСɄɈȽɈ ɉАССАɀИɊСɄɈȽɈ ɌɊАɇСɉɈɊɌА 
 

ɉ.Ф. Ƚɨɪɛɚчɟɜ, ɩɪɨɮɟɫɫɨɪ, д.ɬ.ɧ., А.ȼ. Ɇɚɤɚɪɢчɟɜ, ɫɬ. ɧɚɭч. ɫɨɬɪ., ɤ.ɮ.-ɦ.ɧ.,  

С.ȼ. Сɜɢчɢɧɫɤɢɣ, ɚɫɩɢɪɚɧɬ, ɏɇАȾɍ 
 

Аɧɧɨɬаɰиɹ. Пɪɢвɟɞɟɧɵ ɪɟɡулɶɬаɬɵ ɢɫɫлɟɞɨваɧɢɹ ɫвɹɡɢ ɦɟɠɞу ɞлɢɧаɦɢ ɩɟɪɟɝɨɧɨв ɢ ɪаɫɩɨлɨ-
ɠɟɧɢɟɦ ɨɫɬаɧɨвɨɱɧɵɯ ɩуɧɤɬɨв ɧа ɩуɬɢ ɫлɟɞɨваɧɢɹ ɦɟɠɞу ɨɛɴɟɤɬаɦɢ ɬɪаɧɫɩɨɪɬɧɨɝɨ ɬɹɝɨ-
ɬɟɧɢɹ. Ⱦаɧɨ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɫɧɨваɧɢɟ ɩɪɢɝɨɞɧɨɫɬɢ ɩɨɤаɡаɬɟлɶɧɨɝɨ ɪаɫɩɪɟɞɟлɟɧɢɹ ɫ ɩаɪа-
ɦɟɬɪɨɦ ɫɞвɢɝа ɞлɹ ɨɩɢɫаɧɢɹ ɞлɢɧ ɩɟɪɟɝɨɧɨв. 

 

Клɸɱевые ɫлɨва: ɩɟɪɟɝɨɧ, ɨɫɬаɧɨвɨɱɧɵɣ ɩуɧɤɬ, ɩɨɤаɡаɬɟлɶɧɨɟ ɪаɫɩɪɟɞɟлɟɧɢɟ, ɩаɪаɦɟɬɪ ɫɞвɢ-
ɝа, ɩуɬɶ ɫлɟɞɨваɧɢɹ, ɪаɫɫɟлɟɧɢɟ ɧаɫɟлɟɧɢɹ. 
 

THEORETICAL JUSTIFICATION OF EXPONENTIAL DISTRIBUTION LAW  

OF DISTANCES BETWEEN STOPS OF CITY PUBLIC TRANSPORT 
 

P. Gorbachov, Professor, Doctor in Technical Science, O. Makarychev, senior 

researcher, Candidate in Physics and Mathematical Science,  

S. Svichynskyi, ɪostgraduate, KhNAHU 
 

Abstract. The paper presents the results of investigation of relation bitween the trip distance on stops 

location on the route between places of attraction. Theoretical justification of the use fulness  

of exponential distribution with the shift parameter for describing the trip distance between stops is 

given. 

 

Key words: distance between stops, stop, exponential distribution, shift parameter, route, population 

allocation. 

 

 

ȼɫɬɭɩ 

 

ɓɨɞɟɧɧі ɩɟɪɟɫɭɜɚɧɧя ɧɚɫɟɥɟɧɧя є ɩɪɢɪɨɞ-

ɧɢɦ ɩɪɨяɜɨɦ ɦіɫɶɤɨɝɨ ɠɢɬɬя. ɉɟɪɟɜɚɠɧɚ ɛі-
ɥɶɲіɫɬɶ ɥɸɞɟɣ ɤɨɠɧɨɝɨ ɞɧя ɦɚє ɩɨɬɪɟɛɭ ɭ 
ɩɟɪɟɦіɳɟɧɧі ɱɟɪɟɡ ɧɟɨɛɯіɞɧіɫɬɶ ɡɚɛɟɡɩɟɱɟɧɧя 
ɫɟɛɟ ɦɚɬɟɪіɚɥɶɧɢɦɢ ɪɟɫɭɪɫɚɦɢ, іɧɮɨɪɦɚɰієɸ, 

ɡɚɞɨɜɨɥɟɧɧя ɩɨɛɭɬɨɜɢɯ ɩɨɬɪɟɛ ɬɨɳɨ [1]. ɐɟ 

ɫɬɜɨɪɸє ɩɟɜɧі ɧɚɜɚɧɬɚɠɟɧɧя ɧɚ ɜɭɥɢɱɧɨ-
ɞɨɪɨɠɧɸ ɦɟɪɟɠɭ, ɡɧɚɧɧя яɤɢɯ ɞɨɡɜɨɥяє ɧɚɣ-

ɛіɥɶɲ ɬɨɱɧɨ ɩɥɚɧɭɜɚɬɢ ɪɨɛɨɬɭ ɬɪɚɧɫɩɨɪɬɭ 
ɡɚɝɚɥɶɧɨɝɨ ɤɨɪɢɫɬɭɜɚɧɧя [2], яɤɢɣ ɜ ɭɤɪɚʀɧ-

ɫɶɤɢɯ ɦіɫɬɚɯ ɡɚɥɢɲɚєɬɶɫя ɨɫɧɨɜɧɢɦ ɩɨɫɬɚɱɚ-
ɥɶɧɢɤɨɦ ɩɟɪɟɜіɡɧɢɯ ɩɨɫɥɭɝ. ɒɥяɯɢ ɩɪяɦɭ-

ɜɚɧɧя ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ є ɨɞɧієɸ ɡ ɧɚɣ-

ɜɚɠɥɢɜіɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɟɪɟɫɭɜɚɧɶ. ȼɢ-
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ɡɧɚɱɟɧɧя ɭɦɨɜ ʀɯ ɮɨɪɦɭɜɚɧɧя ɬɚ ɡɚɤɨɧɨɦіɪ-
ɧɨɫɬɟɣ ɭ ɞɨɜɠɢɧɚɯ є ɧɟɨɛɯіɞɧɢɦ ɤɪɨɤɨɦ ɮɨ-
ɪɦɭɜɚɧɧя ɮɭɧɤɰіʀ ɪɨɡɫɟɥɟɧɧя ɧɚɫɟɥɟɧɧя, ɬɨɛ-

ɬɨ ɪɨɡɩɨɞіɥɭ ɩɚɫɚɠɢɪіɜ ɡɚ ɞɚɥɶɧіɫɬɸ ɩɨʀɡɞɨɤ, 
ɳɨ ɧɚɞɚɥі ɞɨɡɜɨɥɢɬɶ ɬɨɱɧɨ ɦɨɞɟɥɸɜɚɬɢ ɩɨ-
ɩɢɬ ɧɚ ɩɨɫɥɭɝɢ ɦіɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚ-
ɧɫɩɨɪɬɭ (ɆɉɌ). 

 

Аɧɚɥіɡ ɩɭɛɥіɤɚɰіɣ 

 

ɋɭɱɚɫɧі ɧɚɣɛіɥɶɲ ɩɨɲɢɪɟɧі ɦɨɞɟɥі ɜɢɡɧɚ-
ɱɟɧɧя ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɩɢɬɭ ɭ ɦіɫɬɚɯ ɭ ɫɜɨʀɣ 

ɛіɥɶɲɨɫɬі є ɚɩɪіɨɪɧɢɦɢ [2–6], ɜ яɤɢɯ ɩɪɨɜɟ-
ɞɟɧɧя ɚɧɚɥɨɝіʀ ɦіɠ ɩɨɜɟɞіɧɤɨɸ ɥɸɞɟɣ і ɩɪɢ-

ɪɨɞɧɢɦɢ ɩɪɨɰɟɫɚɦɢ ɦɨɠɧɚ ɩɨɫɬɚɜɢɬɢ ɩіɞ 

ɫɭɦɧіɜ. ȼ ɰɢɯ ɦɨɞɟɥяɯ ɞɥя ɪɨɡɩɨɞіɥɭ ɩɚɫɚ-
ɠɢɪɫɶɤɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰіɣ ɦіɠ ɨɛ’єɤɬɚɦɢ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɬяɠіɧɧя ɡɞɟɛіɥɶɲɨɝɨ ɜɢɤɨɪɢ-

ɫɬɨɜɭєɬɶɫя ɜіɞɫɬɚɧɶ ɚɛɨ ɱɚɫ ɫɩɨɥɭɱɟɧɧя ɦіɠ 

ɧɢɦɢ. ȼɢɯɨɞɢɬɶ, ɳɨ ɲɥяɯ ɩɟɪɟɫɭɜɚɧɧя є ɜɢ-

ɯіɞɧɨɸ, «ɧɟɩɨɞіɥɶɧɨɸ» ɫɤɥɚɞɨɜɨɸ ɡɚɡɧɚɱɟ-
ɧɢɯ ɦɨɞɟɥɟɣ [2–6]. Ɏɚɤɬɨɪɢ ɬɚ ɡɚɤɨɧɨɦіɪɧɨɫ-
ɬі ɭ ɮɨɪɦɭɜɚɧɧі ɲɥяɯіɜ ɩɟɪɟɫɭɜɚɧɧя ɩɪɢ 

ɰɶɨɦɭ ɧіяɤ ɧɟ ɜɪɚɯɨɜɭɸɬɶɫя. 
 

ȼ ɬɨɣ ɠɟ ɱɚɫ ɨɱɟɜɢɞɧɢɦ є ɬɟ, ɳɨ ɧɚ ɩɨʀɡɞɤɢ 

ɥɸɞɟɣ, ɡɨɤɪɟɦɚ ɜɢɛіɪ ɩɭɧɤɬіɜ ɜіɞɩɪɚɜɥɟɧɧя 
ɬɚ ɩɪɢɡɧɚɱɟɧɧя, ɞɨɫɬɚɬɧɶɨ ɜɚɝɨɦɢɣ ɜɩɥɢɜ 
ɫɩɪɚɜɥяє ɬɪɚɧɫɩɨɪɬ яɤ ɨɛ’єɤɬ ɦіɫɶɤɨʀ іɧɮɪɚ-
ɫɬɪɭɤɬɭɪɢ. ȼɫіɥяɤі ɫɩɨɪɭɞɢ – ɱɢ ɬɨ ɜɢɪɨɛɧɢ-

ɱі, ɱɢ ɬɨ ɠɢɬɥɨɜі – є ɞɨɜɨɥі ɫɬɚɛіɥɶɧɢɦɢ ɤɨɦ-

ɩɨɧɟɧɬɚɦɢ ɦіɫɬ, ɡɦіɧɢ ɜ яɤɢɯ ɡɞіɣɫɧɸɸɬɶɫя 
ɜɩɪɨɞɨɜɠ ɡɧɚɱɧɢɯ ɜіɞɪіɡɤіɜ ɱɚɫɭ. Аɧɚɥɨɝіɱ-
ɧɨɸ є ɫɢɬɭɚɰія і ɫɬɨɫɨɜɧɨ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟ-
ɪɟɠі (ɌɆ). Ȳʀ ɮɨɪɦɭɜɚɧɧя ɡɞіɣɫɧɸєɬɶɫя ɧɚ 
ɨɫɧɨɜі ɫɭɦіɫɧɢɯ ɪіɲɟɧɶ ɛɚɝɚɬɶɨɯ ɭɱɚɫɧɢɤіɜ 
ɦіɫɶɤɨʀ ɠɢɬɬєɞіяɥɶɧɨɫɬі – ɜɥɚɞɢ, ɩɪɨɟɤɬɧɢɯ 
ɨɪɝɚɧіɡɚɰіɣ, ɛіɡɧɟɫ-ɫɬɪɭɤɬɭɪ ɬɚ іɧ., – яɤі 
ɩɪɢɣɦɚɸɬɶɫя ɡ ɭɪɚɯɭɜɚɧɧяɦ ɜ ɬіɣ ɱɢ іɧɲіɣ 

ɦіɪі іɧɬɟɪɟɫіɜ ɬɚ ɜɢɦɨɝ ɤɨɠɧɨɝɨ ɡ ɧɢɯ. Ɍɨɦɭ, 
ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɧɚяɜɧі ɩɥɚɧɢ ɪіɡɧɨʀ ɫɬɪɨɤɨɜɨ-
ɫɬі, ɰɟ ɜɢɥɢɜɚєɬɶɫя ɭ ɩɟɜɧɭ ɜɢɩɚɞɤɨɜіɫɬɶ ɭ 
ɫɬɜɨɪɟɧɧі ʀʀ ɟɥɟɦɟɧɬіɜ ɡ ɬɨɱɤɢ ɡɨɪɭ ɩɨɫɥіɞɨɜ-
ɧɨʀ ɮіɤɫɚɰіʀ ɫɬɚɧіɜ ɌɆ ɧɚ ɪіɡɧɢɯ ɟɬɚɩɚɯ ɪɨɡ-
ɜɢɬɤɭ ɦіɫɬɚ [5, 6]. Ɍɭɬ ɫɥіɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ 
ɡɦіɧɢ ɜ ɦɟɪɟɠі ɜɩɥɢɜɚɸɬɶ ɧɚ ɞɨɫɬɭɩɧіɫɬɶ 
ɨɛ’єɤɬіɜ ɬɚ ɩɨʀɡɞɤɢ ɥɸɞɟɣ ɞɨ ɧɢɯ. ɉɟɪɟɫɭ-
ɜɚɧɧя ɩɪɢ ɰɶɨɦɭ є ɧɚɣɛіɥɶɲ ɞɢɧɚɦіɱɧɢɦ 

ɟɥɟɦɟɧɬɨɦ ɠɢɬɬєɞіяɥɶɧɨɫɬі ɦіɫɬɚ, яɤɢɣ ɞɨɜɨ-
ɥі ɲɜɢɞɤɨ ɩɪɢɫɬɨɫɨɜɭєɬɶɫя ɞɨ ɬɚɤɢɯ ɡɦіɧ [6]. 

ɐɟ є ɜіɞɨɛɪɚɠɟɧɧяɦ ɫɚɦɨɨɪɝɚɧіɡɚɰіʀ ɦіɫɶɤɨɝɨ 
ɧɚɫɟɥɟɧɧя, ɳɨ ɡɧɚɯɨɞɢɬɶ ɫɜіɣ ɩɪɨяɜ ɭ ɜɢɧɢɤ-
ɧɟɧɧі ɡɚɤɨɧɨɦіɪɧɨɫɬɟɣ ɪɨɡɫɟɥɟɧɧя [2]. 

 

Ɉɫɤіɥɶɤɢ ɦɚɪɲɪɭɬɧɢɣ ɬɪɚɧɫɩɨɪɬ ɜ ɭɤɪɚʀɧɫɶ-
ɤɢɯ ɦіɫɬɚɯ ɨɫɜɨɸє ɛіɥɶɲɭ ɱɚɫɬɢɧɭ ɩɟɪɟɫɭ-

ɜɚɧɶ ɦіɫɶɤɨɝɨ ɧɚɫɟɥɟɧɧя, ɡɪɨɫɬɚɧɧя ɣɨɝɨ ɦɟ-
ɪɟɠі є ɩɪɨɩɨɪɰіɣɧɢɦ ɪɨɡɝɚɥɭɠɟɧɧɸ ɌɆ. Ɂ 
ɨɝɥяɞɭ ɧɚ ɰɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɪɲɪɭɬɧɨʀ 
ɦɟɪɟɠі (ɆɆ) ɆɉɌ ɦɨɠɧɚ ɜɡяɬɢ ɡɚ ɨɫɧɨɜɭ 
ɜɢɡɧɚɱɟɧɧя ɪɨɡɩɨɞіɥɭ ɩɚɫɚɠɢɪіɜ ɡɚ ɞɚɥɶɧіɫ-
ɬɸ ɩɨʀɡɞɨɤ, яɤɚ ɩɨɜɧіɫɬɸ ɜɢɡɧɚɱɚєɬɶɫя ɲɥя-
ɯɨɦ ɩɪяɦɭɜɚɧɧя ɩɚɫɚɠɢɪɚ ɦіɠ ɨɛ’єɤɬɚɦɢ ɬɪɚɧ-

ɫɩɨɪɬɧɨɝɨ ɬяɠіɧɧя ɜ ɦɚɪɲɪɭɬɧіɣ ɫɢɫɬɟɦі ɦіɫɬɚ. 
 

Ɉɞɧієɸ ɡ ɨɫɧɨɜɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɆɆ ɜɢ-

ɩɪɚɜɞɚɧɨ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɞɨɜɠɢɧɢ ɩɟɪɟɝɨɧіɜ 
ɆɉɌ. ȼ ɪɨɛɨɬі [7] ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɚɧі 
ɞɨɜɠɢɧɢ ɡɚ ɥɢɲɤɨɦ ɦіɧіɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧя 
ɞɨɜɠɢɧɢ ɩɟɪɟɝɨɧɭ ɭ ɦіɫɬі minl  ( minlll kk  , 

ɞɟ kl  – ɫɤɨɪɟɝɨɜɚɧɚ ɞɨɜɠɢɧɚ ɩɟɪɟɝɨɧɭ, kl  – 

ɮɚɤɬɢɱɧɚ ɞɨɜɠɢɧɚ k-ɝɨ ɩɟɪɟɝɨɧɭ) ɦɨɠɭɬɶ 
ɛɭɬɢ ɨɩɢɫɚɧі ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɨɤɚɡɧɢɤɨɜɨɝɨ 
ɡɚɤɨɧɭ ɪɨɡɩɨɞіɥɭ. Ɉɞɧɢɦ ɡ ɩɨяɫɧɟɧɶ ɰɶɨɝɨ 

ɛɭɜ ɚɫɢɦɩɬɨɬɢɱɧɨ ɧɨɪɦɚɥɶɧɢɣ ɞɜɨɦіɪɧɢɣ 

ɪɨɡɩɨɞіɥ ɩɪɨɫɬɨɪɨɜɢɯ ɤɨɨɪɞɢɧɚɬ Ɂɉ, ɡ яɤɨɝɨ 
ɜɢɩɥɢɜɚє ɡɚɤɨɧ ɪɨɡɩɨɞіɥɭ Ɋɟɥɟя, ɩɪɢɞɚɬɧɢɣ 

ɞɥя ɨɩɢɫɭ ɞɨɜɠɢɧ ɩɟɪɟɝɨɧіɜ kl , ɤɨɬɪɢɣ ɡɚ 
ɜɢɡɧɚɱɟɧɢɯ ɭɦɨɜ ɦɨɠɟ ɛɭɬɢ ɡɚɦіɧɟɧɢɣ ɧɚ 
ɩɨɤɚɡɧɢɤɨɜɢɣ ɡ ɩɚɪɚɦɟɬɪɨɦ ɡɫɭɜɭ [8]. ɐɟ ɩɨ-
яɫɧɟɧɧя є ɩɪɢɣɧяɬɧɢɦ, ɚɥɟ ɧɟ ɦɨɠɟ ɜɜɚɠɚɬɢ-

ɫя ɜɢɱɟɪɩɧɢɦ. ȼɢяɜɥɟɧɚ ɦɨɠɥɢɜіɫɬɶ ɨɩɢɫɭ 
ɮɚɤɬɢɱɧɢɯ ɞɨɜɠɢɧ ɩɟɪɟɝɨɧіɜ kl  ɪɨɡɩɨɞіɥɨɦ 

Ɋɟɥɟя ɜ ɞɨɫɥіɞɠɟɧɧі ɮɭɧɤɰіɣ ɪɨɡɫɟɥɟɧɧя ɧɚ-
ɫɟɥɟɧɧя ɧɚ ɨɫɧɨɜі ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɆɆ ɧɨɫɢɬɶ 
ɞɨɩɨɦіɠɧɢɣ ɯɚɪɚɤɬɟɪ, ɨɫɤіɥɶɤɢ ɩɨɤɥɢɤɚɧɚ 
ɩіɞɬɜɟɪɞɢɬɢ ɚɫɢɦɩɬɨɬɢɱɧɭ ɧɨɪɦɚɥɶɧіɫɬɶ 
ɞɜɨɦіɪɧɨɝɨ ɪɨɡɩɨɞіɥɭ ɡɭɩɢɧɧɢɯ ɩɭɧɤɬіɜ (Ɂɉ) 

ɩɨ ɬɟɪɢɬɨɪіʀ ɦіɫɬ [8]. ɐɟ ɫɩɪɢɱɢɧɢɥɨ ɩɨɲɭɤ 
ɞɨɞɚɬɤɨɜɢɯ ɩіɞɬɜɟɪɞɠɟɧɶ ɩɨɤɚɡɧɢɤɨɜɨɝɨ ɯɚ-
ɪɚɤɬɟɪɭ ɪɨɡɩɨɞіɥɭ ɜɟɥɢɱɢɧɢ kl . 

 

Ɇɟɬɚ і ɩɨɫɬɚɧɨɜɤɚ ɡɚдɚчі 
 

ɑɟɪɟɡ ɬɟ ɳɨ kl  ɜɯɨɞɢɬɶ ɭ ɮɭɧɤɰіɸ ɬɚ ɳіɥɶ-
ɧіɫɬɶ ɪɨɡɩɨɞіɥɭ Ɋɟɥɟя ɭ ɤɜɚɞɪɚɬɢɱɧɨɦɭ ɜɢ-

ɝɥяɞі ɬɚ ɱɟɪɟɡ ɛɟɡɭɫɩіɲɧі ɫɩɪɨɛɢ ɜіɞɧɚɣɬɢ 

ɚɧɚɥіɬɢɱɧі ɩɟɪɟɬɜɨɪɟɧɧя ɞɚɧɨɝɨ ɡɚɤɨɧɭ, ɛɭɥɨ 
ɡɞіɣɫɧɟɧɨ ɩɟɪɟɯіɞ ɜіɞ ɧɶɨɝɨ ɞɨ ɩɨɤɚɡɧɢɤɨɜɨ-
ɝɨ ɪɨɡɩɨɞіɥɭ kl . Ɉɫɬɚɧɧіɣ ɫɥіɞ ɜɜɚɠɚɬɢ ɨɫɧɨ-
ɜɧɢɦ ɩɪɢ ɨɩɢɫі ɞɨɜɠɢɧ ɩɟɪɟɝɨɧіɜ, ɬɨɦɭ ɳɨ 
ɣɨɦɭ ɜɥɚɫɬɢɜі ɛіɥɶɲі ɨɩɢɫɨɜі ɫɩɪɨɦɨɠɧɨɫɬі 
ɫɬɨɫɨɜɧɨ ɞɨɜɠɢɧ ɩɟɪɟɝɨɧіɜ ɬɚ ɲɢɪɨɤі ɦɨɠ-

ɥɢɜɨɫɬі ɡɚɫɬɨɫɭɜɚɧɧя ɚɧɚɥіɬɢɱɧɢɯ ɩɟɪɟɬɜɨ-
ɪɟɧɶ. ɉɨɞɚɥɶɲɟ ɜɢɤɨɪɢɫɬɚɧɧя ɫɚɦɟ ɩɨɤɚɡ-
ɧɢɤɨɜɨɝɨ ɪɨɡɩɨɞіɥɭ ɩɨɬɪɟɛɭє, ɨɤɪіɦ 

ɜɢяɜɥɟɧɨʀ ɦɨɠɥɢɜɨɫɬі ɩɟɪɟɯɨɞɭ ɞɨ ɧɶɨɝɨ, 
ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ ɩіɞɬɜɟɪɞɠɟɧɧя. ɋɚɦɟ ɬɨɦɭ 
ɦɟɬɨɸ ɞɚɧɨʀ ɫɬɚɬɬі є ɬɟɨɪɟɬɢɱɧɟ ɨɛґɪɭɧɬɭ-

ɜɚɧɧя ɩɨɤɚɡɧɢɤɨɜɨɝɨ ɪɨɡɩɨɞіɥɭ ɞɨɜɠɢɧ ɩɟɪɟ-
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ɝɨɧіɜ kl . ȼ яɤɨɫɬі ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɆɆ, ɧɚ ɨɫ-
ɧɨɜі яɤɢɯ ɛɭɞɟ ɡɞіɣɫɧɸɜɚɬɢɫɶ ɨɛґɪɭɧɬɭɜɚɧɧя, 
ɛɭɥɨ ɨɛɪɚɧɨ ɲɥяɯ ɩɟɪɟɫɭɜɚɧɧя ɦіɠ ɛɭɞɶ-
яɤɨɸ ɩɚɪɨɸ Ɂɉ ɬɚ ɪɨɡɬɚɲɭɜɚɧɧя ɩɪɨɦіɠɧɢɯ 
Ɂɉ ɧɚ ɧɶɨɦɭ. Дɥя ɞɨɫяɝɧɟɧɧя ɩɨɫɬɚɜɥɟɧɨʀ 
ɦɟɬɢ ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɞɨɰіɥɶɧɨ ɡɚɮіɤɫɭ-
ɜɚɬɢ ɞɨɜɠɢɧɭ ɲɥяɯɭ ɩɟɪɟɫɭɜɚɧɧя ɦіɠ ɩɚɪɨɸ 

Ɂɉ ɬɚ ɬɟɨɪɟɬɢɱɧɨ ɨɛґɪɭɧɬɭɜɚɬɢ ɜɢɧɢɤɧɟɧɧя 
ɩɨɤɚɡɧɢɤɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ ɪɨɡɩɨɞіɥɭ ɞɨɜɠɢɧ 

ɩɟɪɟɝɨɧіɜ ɆɉɌ [7]. 

 

Ɍɟɨɪɟɬɢчɧі ɨɫɧɨɜɢ ɜɢɧɢɤɧɟɧɧя  

ɡɚɤɨɧɨɦіɪɧɨɫɬɟɣ ɭ дɨɜɠɢɧɚх ɩɟɪɟɝɨɧіɜ 

 

Дɨɜɠɢɧɭ ɩɟɪɟɫɭɜɚɧɧя ɦіɠ ɛɭɞɶ-яɤɨɸ ɩɚɪɨɸ 

ɡɭɩɢɧɧɢɯ ɩɭɧɤɬіɜ ɭ ɦіɫɬі, ɡɝіɞɧɨ ɡ ɜɢɤɥɚɞɟ-
ɧɢɦ ɜɢɳɟ, ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɜɢɪɚɡɨɦ (1) ɬɚ 
ɝɪɚɮіɱɧɨ ɡɨɛɪɚɡɢɬɢ ɪɢɫ. 1 

 

 min min
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ij ij ijn n n

ij k k ij k

k k k

l l l l n l l
  

          (1) 

 

ɞɟ ijn – ɤіɥɶɤіɫɬɶ ɩɟɪɟɝɨɧіɜ ɧɚ ɲɥяɯɭ ɩɪяɦɭ-
ɜɚɧɧя ɦіɠ ɩɚɪɨɸ Ɂɉ i ɬɚ j, ɜɢɩɚɞɤɨɜɚ ɜɟɥɢ-

ɱɢɧɚ [7]. 

 

 
 

Ɋɢɫ. 1. Ƚɪɚɮіɱɧɚ іɧɬɟɪɩɪɟɬɚɰія ɲɥяɯɭ ɩɪяɦɭ-
ɜɚɧɧя ijl  ɡɝіɞɧɨ ɡ ɜɢɪɚɡɨɦ (1) 

 

ɉɨɡɧɚɱɢɦɨ ɱɟɪɟɡ ijl  ɞɪɭɝɭ ɫɤɥɚɞɨɜɭ ɫɭɦɢ (1) 

 

 min min

1 1

.
ij ijn n

ij k ij ij k

k k

l l l n l l l
 

         (2) 

 

Ɍɚɤɢɦ ɱɢɧɨɦ, ijl  яɜɥяє ɫɨɛɨɸ ɫɭɦɭ ɜɢɩɚɞɤɨ-
ɜɢɯ ɞɨɩɨɜɧɟɧɶ ɦіɧіɦɚɥɶɧɨʀ ɞɨɜɠɢɧɢ ɩɟɪɟɝɨ-
ɧɭ ɞɨ kl , ɬɨɛɬɨ kk lll  min , ɞɟ kl  – ɜɢɩɚɞɤɨ-
ɜɟ ɞɨɩɨɜɧɟɧɧя.  
 

ȼɢɯɨɞяɱɢ ɡ ɰɶɨɝɨ, kl  ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ яɤ ɪɟ-
ɡɭɥɶɬɚɬ ɜɢɩɚɞɤɨɜɨɝɨ ɩɨɞіɥɭ ijl  ɧɚ ijn  ɜɢɩɚɞ-

ɤɨɜɢɯ ɫɤɥɚɞɨɜɢɯ (ɞɨɞɚɧɤіɜ), ɳɨ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɧɚ ɪɢɫ. 2. ȼіɞɦіɧɧіɫɬɶ ɜіɞ ɪɢɫ. 1 ɩɨɥяɝɚє ɭ 

ɫɭɦіɳɟɧɧі ɬɨɱɨɤ ɩɨɱɚɬɤɭ ɬɚ ɡɚɤіɧɱɟɧɧя ɜіɞɪі-
ɡɤіɜ minl , ɳɨ є ɬɨɬɨɠɧɢɦ ʀɯ ɜɢɞɚɥɟɧɧɸ. 

 
 

Ɋɢɫ. 2. ɉɨɞіɥ ɲɥяɯɭ ɩɪяɦɭɜɚɧɧя ijl  ɧɚ ijn  

ɫɤɥɚɞɨɜɢɯ 
 

əɤɳɨ ɪɨɡɝɥяɧɭɬɢ, ɩɨɫɢɥɚɸɱɢɫɶ ɧɚ ɞɚɧɢɣ ɪɢ-

ɫɭɧɨɤ, ɞɨɞɚɧɤɢ 1l , 21 ll  , 321 lll  , … , 

ijnlll  ...21 , ɬɨ ɜɨɧɢ є ɩɨɪяɞɤɨɜɢɦɢ ɫɬɚɬɢ-

ɫɬɢɤɚɦɢ )1(1 xl  , )2(21 xll  , … ,  21 ll  

)1(1...  
ijij nn xl  ɜɢɩɚɞɤɨɜɨʀ ɜɟɥɢɱɢɧɢ X, 

ɪіɜɧɨɦіɪɧɨ ɪɨɡɩɨɞіɥɟɧɨʀ ɧɚ ɜіɞɪіɡɤɭ ijl . 

 

ȼɟɥɢɱɢɧɚ X ɫɩɨɫɬɟɪіɝɚєɬɶɫя ɭ (nij – 1) ɜɢɩɚɞ-

ɤɚɯ-ɟɤɫɩɟɪɢɦɟɧɬɚɯ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɠɧɨɝɨ ɡ 
яɤɢɯ є ɩɨяɜɚ Ɂɉ ɧɚ ɲɥяɯɭ ɜіɞ i ɞɨ j, ɤіɥɶɤіɫɬɶ 
ɤɨɬɪɢɯ ɫɬɚɧɨɜɢɬɶ n = nij – 1 ɬɚ ɦɚє ɪɨɡɩɨɞіɥ  
ɉɭɚɫɫɨɧɚ [9] 
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 (3) 

 

ɞɟ n  – ɫɟɪɟɞɧя ɤіɥɶɤіɫɬɶ Ɂɉ ɧɚ ɲɥяɯɭ ɩɪяɦɭ-

ɜɚɧɧя ɦіɠ i ɬɚ j. 
 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɬɪɢɦɭєɦɨ ɩіɞɯіɞ ɞɨ ɨɩɢɫɭ ijl , 

ɜ ɪɚɦɤɚɯ яɤɨɝɨ ɦɨɠɧɚ ɜɢɞіɥɢɬɢ ɞɜɚ ɩɪɨɰɟɫɢ: 

ɩɟɪɲɢɣ, ɞɥя яɤɨɝɨ ɜɢɩɚɞɤɨɜɨɸ ɜɟɥɢɱɢɧɨɸ є 
ɩɨяɜɚ n ɧɟɡɚɥɟɠɧɢɯ ɬɨɱɨɤ – Ɂɉ, ɪіɜɧɨɦіɪɧɨ 
ɪɨɡɩɨɞіɥɟɧɢɯ ɧɚ ɩɪɨɦіɠɤɭ (0, ijl ), і ɞɪɭɝɢɣ, 

ɩɭɚɫɫɨɧіɜɫɶɤɢɣ, ɩɪɨɰɟɫ, ɞɥя яɤɨɝɨ ɜіɞɨɦɢɣ 

ɪɨɡɩɨɞіɥ ɣɦɨɜіɪɧɨɫɬɟɣ (3). 

 

ȼɜɟɞɟɦɨ ɜɢɩɚɞɤɨɜɭ ɩɨɞіɸ An, яɤɚ ɩɨɥяɝɚє ɜ 
ɬɨɦɭ, ɳɨ ɭ ɩɪɨɦіɠɤɚɯ {βi} ɛɭɞɟ ɡɧɚɯɨɞɢɬɢɫɶ 
ɪіɜɧɨ ɨɞɢɧ Ɂɉ (ɬɨɱɤɚ ɩɭɚɫɫɨɧіɜɫɶɤɨɝɨ ɩɪɨɰɟ-
ɫɭ), ɚ ɭ ɩɪɨɦіɠɤɚɯ {αi} – ɠɨɞɧɨɝɨ (ɪɢɫ. 3). 

 

 
Ɋɢɫ. 3. Ƚɪɚɮіɱɧɟ ɩɨɞɚɧɧя ɩɨɞіʀ An 

 

Дɥя ɩɟɪɲɨɝɨ ɩɪɨɰɟɫɭ ɩɨяɜɢ ɪіɜɧɨ n ɪіɜɧɨɦі-
ɪɧɨ ɪɨɡɩɨɞіɥɟɧɢɯ Ɂɉ ɣɦɨɜіɪɧіɫɬɶ ɩɨɞіʀ An 

ɜɢɡɧɚɱɚєɬɶɫя ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ [9] 
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 (4) 

 

ɞɟ B – ɩɨɞія, ɤɨɬɪɚ ɜɢɡɧɚɱɚєɬɶɫя яɤ ɩɨяɜɚ  
ɪіɜɧɨ n Ɂɉ ɧɚ ɩɪɨɦіɠɤɭ (0, ijl ). 

 

Ɇɧɨɠɧɢɤ n! ɩɨяɫɧɸєɬɶɫя ɬɢɦ, ɳɨ ɧɟ ɪɨɛɢɬɶ-
ɫя ɧіяɤɢɯ ɜіɞɦіɧ ɦіɠ ɩɟɪɟɫɬɚɧɨɜɤɚɦɢ n ɬɨɱɨɤ 
ɩɨ n ɩɪɨɦіɠɤɚɯ [9]. 

 

Дɥя ɞɪɭɝɨɝɨ, ɩɭɚɫɫɨɧіɜɫɶɤɨɝɨ, ɩɪɨɰɟɫɭ 
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Ɉɫɤіɥɶɤɢ ɞɥя ɩɭɚɫɫɨɧіɜɫɶɤɨɝɨ ɩɨɬɨɤɭ ɬɨɱɨɤ, 
ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ Ɂɉ, ɩɨɞіʀ ɧɚ ɧɟɩɟɪɟɬɢɧɧɢɯ 

ɩɪɨɦіɠɤɚɯ є ɧɟɡɚɥɟɠɧɢɦɢ [9], ɣɦɨɜіɪɧіɫɬɶ 
ɫɭɦіɫɧɨʀ ɩɨɞіʀ {An · B} ɦɨɠɧɚ ɨɛɱɢɫɥɢɬɢ яɤ 
ɞɨɛɭɬɨɤ ɣɦɨɜіɪɧɨɫɬɟɣ ɨɤɪɟɦɢɯ ɩɨɞіɣ 
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ɞɟ C – ɩɨɞія, яɤɚ ɩɨɥяɝɚє ɭ ɩɨяɜі ɨɞɧɨɝɨ Ɂɉ 

ɧɚ ɩɪɨɦіɠɤɭ βi; D – ɩɨɞія, яɤɚ ɩɨɥяɝɚє ɭ ɬɨɦɭ, 

ɳɨ ɧɚ ɩɪɨɦіɠɤɭ αi ɧɟ ɡ’яɜɢɬɶɫя ɠɨɞɧɨɝɨ Ɂɉ. 

Ȼɟɡɭɦɨɜɧɚ ɠ ɣɦɨɜіɪɧіɫɬɶ ɩɨɞіʀ {B} ɜɢɡɧɚɱɚ-
єɬɶɫя ɜɢɪɚɡɨɦ (3). Ɍɨɞі ɜɢɯɨɞɢɬɶ, ɳɨ 
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Ɉɬɠɟ, ɭɦɨɜɧі ɣɦɨɜіɪɧɨɫɬі An ɞɥя ɨɛɨɯ ɩɪɨɰɟ-
ɫіɜ ɫɩіɜɩɚɞɚɸɬɶ, ɬɨɛɬɨ ɫɭɦіɫɧɢɣ ɪɨɡɩɨɞіɥ n 

ɪіɜɧɨɦіɪɧɨ ɪɨɡɩɨɞіɥɟɧɢɯ Ɂɉ ɧɚ ɩɪɨɦіɠɤɭ 
(0, ijl ) є ɬɚɤɢɦ ɫɚɦɢɦ, яɤ і ɫɭɦіɫɧɢɣ ɪɨɡɩɨɞіɥ 
ɬɨɱɨɤ (Ɂɉ) ɩɭɚɫɫɨɧіɜɫɶɤɨɝɨ ɩɪɨɰɟɫɭ, яɤɳɨ ʀɯ 
ɧɚ ɩɪɨɦіɠɤɭ (0, ijl ) ɪіɜɧɨ n ɨɞɢɧɢɰɶ. 
 

Ɍɭɬ ɫɥіɞ ɜіɞɡɧɚɱɢɬɢ, ɳɨ ɞɥя ɩɭɚɫɫɨɧіɜɫɶɤɨɝɨ 
ɩɪɨɰɟɫɭ ɜɢɩɚɞɤɨɜɚ ɞɨɜɠɢɧɚ ɩɪɨɦіɠɤɭ ɦіɠ 

ɫɭɫіɞɧіɦɢ ɬɨɱɤɚɦɢ – Ɂɉ – ɦɚє ɩɨɤɚɡɧɢɤɨɜɢɣ 

ɪɨɡɩɨɞіɥ ɣɦɨɜіɪɧɨɫɬɟɣ [9]. ɐɟ ɫɜіɞɱɢɬɶ, ɳɨ 

ɞɜɚ ɩіɞɯɨɞɢ ɞɨ ɪɨɡɝɥяɞɭ ijl  ɩіɞɬɜɟɪɞɠɭɸɬɶ 

ɩɨɤɚɡɧɢɤɨɜɢɣ ɯɚɪɚɤɬɟɪ ɪɨɡɩɨɞіɥɭ kl . 

 

Ɉɛʉɪɭɧɬɭɜɚɧɧя ɩɪɢдɚɬɧɨɫɬі ɩɨɤɚɡɧɢɤɨɜɨɝɨ 
ɪɨɡɩɨдіɥɭ дɥя ɨɩɢɫɭ дɨɜɠɢɧ ɩɟɪɟɝɨɧіɜ 

 

ɉіɞɬɜɟɪɞɠɟɧɧя ɩɨɤɚɡɧɢɤɨɜɨɝɨ ɪɨɡɩɨɞіɥɭ ɞɨ-
ɜɠɢɧ ɩɟɪɟɝɨɧіɜ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ, яɤɳɨ ɜɩɨ-
ɪяɞɤɭɜɚɬɢ ɬɨɱɤɢ x(1), x(2), … , x(n), яɤі ɜіɞɩɨɜі-
ɞɚɸɬɶ ɡɝɚɞɚɧɢɦ ɜɢɳɟ ɩɨɪяɞɤɨɜɢɦ 

ɫɬɚɬɢɫɬɢɤɚɦ, ɡɚ ɡɪɨɫɬɚɧɧяɦ x(0) = 0 ≤ x(1) ≤ x(2) 

≤ … ≤ x(n) ≤ ijn lx  )1(  ɬɚ ɡɧɚɣɬɢ ɪɨɡɩɨɞіɥ ɜɟ-
ɥɢɱɢɧɢ  x(k+1) – x(k), k = 0, 1, 2, … , n. Дɥя ɰɶɨ-
ɝɨ ɡɪɭɱɧɨ ɡɧɚɣɬɢ ɣɦɨɜіɪɧіɫɬɶ 
  ( 1) ( ) , 0,1,2,...,k kP x x x k n    , (8) 

 

ɞɟ  ( 1)k kx x x    – ɩɨɞія, яɤɚ ɨɡɧɚɱɚє, ɳɨ ɧɚ 

ɩɪɨɦіɠɤɭ ɞɨɜɠɢɧɨɸ x ɧɟɦɚє ɠɨɞɧɨʀ ɬɨɱɤɢ 

ɩɨɞіɥɭ, ɜ ɧɚɲɨɝɨ ɜɢɩɚɞɤɭ – ɠɨɞɧɨɝɨ Ɂɉ 

(ɪɢɫ. 4). 

 

 

 

 

 
 

Ɋɢɫ. 4. Ƚɪɚɮіɱɧɟ ɩɨɞɚɧɧя ɩɨɞіʀ  ( 1)k kx x x    

 

ȼɢɯɨɞяɱɢ ɡ ɰɶɨɝɨ, ɣɦɨɜіɪɧіɫɬɶ ɩɨɞіʀ (8) ɦɨɠ-

ɧɚ ɜɢɡɧɚɱɢɬɢ яɤ ɣɦɨɜіɪɧіɫɬɶ ɞɨɛɭɬɤɭ ɧɟɡɚɥɟ-
ɠɧɢɯ ɩɨɞіɣ, яɤі ɩɨɥяɝɚɸɬɶ ɜ ɬɨɦɭ, ɳɨ ɬɨɱɤɢ 

x(1), x(2), … x(n+1) ɧɟ ɧɚɥɟɠɚɬɶ ɩɪɨɦіɠɤɭ ɞɨɜ-
ɠɢɧɢ x [10] 
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Нɟɯɚɣ ijl  ɬɚ n  ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ 

ɝɪɚɧɢɰя kijijij lnlnl  /1/  – ɮіɤɫɨɜɚɧɚ, 
ɬɨɛɬɨ ɫɟɪɟɞɧя ɞɨɜɠɢɧɚ ɩɟɪɟɝɨɧɭ ɡɚ ɥɢɲɤɨɦ 

minl  ɩɪяɦɭє ɞɨ kl . Ɍɨɞі ɦɨɠɧɚ ɩɨɩɟɪɟɞɧɶɨ 
ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ 
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Ɂ ɦɟɬɨɸ ɞɨɜɟɞɟɧɧя ɞɚɧɨɝɨ ɜɢɪɚɡɭ ɨɛɟɪɟɦɨ  
x > 0 ɬɚ ɡɚɮіɤɫɭєɦɨ ɣɨɝɨ. Ɂɝіɞɧɨ ɡ ɜɢɡɧɚɱɟɧ-

ɧяɦ ɧɚɬɭɪɚɥɶɧɨɝɨ ɥɨɝɚɪɢɮɦɭ ɬɚ ɡɚ ɬɟɨɪɟɦɨɸ 

x 
Ɂɉ           Ɂɉ                     Ɂɉ               Ɂɉ
x(0)     x(1)       x(k)                  x(k+1)  x(n)    x(n+1) = xnij
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ɩɪɨ ɝɪɚɧɢɱɧɢɣ ɩɟɪɟɯіɞ ɩіɞ ɡɧɚɤɨɦ ɧɟɩɟɪɟ-
ɪɜɧɨʀ ɮɭɧɤɰіʀ ɨɬɪɢɦɚєɦɨ [10] 
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ɱɢɦ і ɩіɞɬɜɟɪɞɠɭєɬɶɫя ɩɪɚɜɢɥɶɧіɫɬɶ ɜɢɪɚɡɭ 

(10) [10]. 

 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɝіɩɨɬɟɡɚ ɩɪɨ ɩɨɤɚɡɧɢɤɨɜɢɣ ɯɚ-
ɪɚɤɬɟɪ ɪɨɡɩɨɞіɥɭ ɣɦɨɜіɪɧɨɫɬɟɣ kl  ɦɚє ɫɟɧɫ. 
 

ȼɢɫɧɨɜɤɢ 

 

ȼ ɪɟɡɭɥɶɬɚɬі ɬɟɨɪɟɬɢɱɧɢɯ ɞɨɫɥіɞɠɟɧɶ ɜɥɚɫ-
ɬɢɜɨɫɬɟɣ ɞɨɜɠɢɧ ɩɟɪɟɝɨɧіɜ ɆɉɌ ɡ ɜɢɤɨɪɢɫ-
ɬɚɧɧяɦ ɡɚɫɨɛіɜ ɬɟɨɪіʀ ɣɦɨɜіɪɧɨɫɬɟɣ ɛɭɥɨ 
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ʀɯ ɪɨɡɩɨɞіɥ ɦɚє ɩɨɤɚɡɧɢɤɨ-
ɜɢɣ ɯɚɪɚɤɬɟɪ, ɫɩɪɢɱɢɧɟɧɢɣ ɪɨɡɬɚɲɭɜɚɧɧяɦ 

ɡɭɩɢɧɧɢɯ ɩɭɧɤɬіɜ ɧɚ ɲɥяɯɭ ɜіɞ ɨɞɧɨɝɨ 
ɨɛ’єɤɬɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɬяɠіɧɧя ɞɨ іɧɲɨɝɨ. 
 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢяɜɥɟɧі ɡɚɤɨɧɨɦіɪɧɨɫɬі ɭ ɞɨ-
ɜɠɢɧɚɯ ɩɟɪɟɝɨɧіɜ ɦіɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɮɨɪɦɭɸɬɶɫя ɩіɞ ɜɩɥɢɜɨɦ ɛɚɝɚ-
ɬɶɨɯ ɮɚɤɬɨɪіɜ ɬɚ ɦɚɸɬɶ ɝɥɢɛɨɤɟ ɩіɞґɪɭɧɬя, 
ɳɨ ɛɟɪɟ ɫɜіɣ ɩɨɱɚɬɨɤ ɡ ɪɨɡɬɚɲɭɜɚɧɧя Ɂɉ ɭ 

ɩɥɚɧі ɦіɫɬ. 
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