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ɍȾɄ 629.113  
 
 

ɁȺɋɌɈɋɍȼȺɇɇə ȿɅȿɄɌɊɈɇɇɂɏ ɋɂɋɌȿɆ ɈȻɋɌȿɀȿɇɇə 
ɉȺɋȺɀɂɊɈɉɈɌɈɄІȼ ɇȺ ɆІɋɖɄɂɏ ȺȼɌɈȻɍɋɇɂɏ ɆȺɊɒɊɍɌȺɏ 

  
Ⱦ.ɉ. Ɋɭɛɚɧ, ɞɨɰ., ɤ.ɬ.ɧ., Ɇ.ȼ. ɉɿɞɝɨɪɧɢɣ, ɞɨɰ., ɤ.ɬ.ɧ., 
ɑɟɪɤɚɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

Ƚ.ə. Ɋɭɛɚɧ, ɜɢɤɥɚɞɚɱ-ɦɟɬɨɞɢɫɬ, 
ɑɟɪɤɚɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɛɿɡɧɟɫ-ɤɨɥɟɞɠ 

  
Аɧɨɬаɰіɹ. ɉɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɫɭɱɚɫɧɢɯ ɟɥɟɤɬɪɨɧɧɢɯ ɫɢɫɬɟɦ ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ. 
Нɚɜɟɞɟɧɨ ʀɯ ɩɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ. Дɨɜɟɞɟɧɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɭɱɚɫɧɢɯ ɦɟɬɨɞɿɜ ɚɜ-
ɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɿɜ. Нɚɜɟɞɟɧɨ 
ɤɪɢɬɟɪɿʀ ɬɨɱɧɨɫɬɿ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɬɚ ɪɟɤɨɦɟɧɞɚɰɿʀ 
ɳɨɞɨ ʀɯ ɨɛɱɢɫɥɟɧɧɹ. 
  
Клɸɱɨві ɫлɨва: ɚɜɬɨɛɭɫ, ɦɿɫɶɤɿ ɩɟɪɟɜɟɡɟɧɧɹ, ɩɚɫɚɠɢɪ, ɩɚɫɚɠɢɪɨɩɨɬɿɤ, ɩɨɯɢɛɤɚ ɜɢɦɿɪɸɜɚɧɧɹ. 
 

ɉɊɂɆȿɇȿɇɂȿ ɗɅȿɄɌɊɈɇɇɕɏ ɋɂɋɌȿɆ ɈȻɋɅȿȾɈȼȺɇɂə 
ɉȺɋɋȺɀɂɊɈɉɈɌɈɄɈȼ ɇȺ ȽɈɊɈȾɋɄɂɏ ȺȼɌɈȻɍɋɇɕɏ ɆȺɊɒɊɍɌȺɏ 

  
Ⱦ.ɉ. Ɋɭɛɚɧ, ɞɨɰ., ɤ.ɬ.ɧ., Ɇ.ȼ. ɉɨɞɝɨɪɧɵɣ, ɞɨɰ., ɤ.ɬ.ɧ., 

ɑɟɪɤɚɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ƚ.ə. Ɋɭɛɚɧ,  
ɩɪɟɩɨɞɚɜɚɬɟɥɶ-ɦɟɬɨɞɢɫɬ, ɑɟɪɤɚɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɛɢɡɧɟɫ-ɤɨɥɥɟɞɠ 

 
Аɧɧɨɬаɰиɹ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɚɫɫɚɠɢɪɨɩɨ-
ɬɨɤɨɜ. ɉɪɢɜɟɞɟɧɵ ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. Дɨɤɚɡɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ  
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ ɝɨɪɨɞɫɤɢɯ ɚɜ-
ɬɨɛɭɫɧɵɯ ɦɚɪɲɪɭɬɨɜ. ɉɪɢɜɟɞɟɧɵ ɤɪɢɬɟɪɢɢ ɬɨɱɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɨɛɫɥɟ-
ɞɨɜɚɧɢɹ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɯ ɜɵɱɢɫɥɟɧɢɹ. 
  
Клɸɱевые ɫлɨва: ɚɜɬɨɛɭɫ, ɝɨɪɨɞɫɤɢɟ ɩɟɪɟɜɨɡɤɢ,  ɩɚɫɫɚɠɢɪ, ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ, ɩɨɝɪɟɲɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ. 
  

APPLICATION OF ELECTRONIC CHECKING SВSTEMS OF THE AMOUNT OF 
PASSENGERS ON CITВ BUS ROUTES 

  
D. RЮЛКЧ, AЬЬШМ. PЫШП., PС. D. (EЧР.), M. PТНСШЫЧвТ, AЬЬШМ. PЫШП., PС. D. (EЧР.),  

TМСОЫkКЬв SЭКЭО TОМСЧШХШРТМКХ UЧТЯОЫЬТЭв, 
H. RЮЛКЧ, TОКМС-MОЭС., TМСОЫkКЬв SЭКЭО BЮЬТЧОЬЬ-CШХХОРО 

  
Abstract. Analвsis oП modern electronic sвstems Пor inspection oП passenРer Пloаs is conducted. Their 
advantaРes and ПailinРs are resulted. EППiciencв oП application oП modern methods oП automated in-
spection oП passenРer Пloаs on citв bus routes is аell-proven. The criteria oП eбactness oП automated 
methods oП inspection oП the amount oП passenРers and recommendations reРardinР their calculation 
are Рiven. 
 
Key words: bus, urbon transportation, passenРer, passenРer Пloа, measurinР error. 
 
 

ȼɫɬɭɩ 
 

ɇɚ ɫɶɨɝɨɞɧɿ є ɚɤɬɭɚɥɶɧɢɦ ɩɢɬɚɧɧɹ ɨɩɬɢɦɿɡɚɰɿʀ 
ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɩɟɪɟɜɟɡɟɧɶ. ɉɪɢ ɰɶɨɦɭ 

ɨɩɬɢɦɿɡɚɰɿɹ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɨɫɧɨɜɿ ɫɬɚɬɢɫɬɢɱ-
ɧɢɯ ɞɚɧɢɯ ɜɿɞɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ. ȼɿɞ 
ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɨɬɪɢɦɚɧɧɹ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ 
ɧɚɩɪɹɦɭ ɡɚɥɟɠɢɬɶ ɪɟɡɭɥɶɬɚɬ ɭɫɿєʀ ɪɨɛɨɬɢ.  
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Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 
 
ɉɪɨɜɿɜɲɢ ɚɧɚɥɿɡ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ ɡɚ 
1940–2015 ɪɪ. (ɪɢɫ. 1) Д1, 2Ж, ɜɢɞɧɨ, ɳɨ ɩɚɫɚ-
ɠɢɪɨɨɛɨɪɨɬ ɩɟɪɟɜɟɡɟɧɧɹ ɚɜɬɨɛɭɫɚɦɢ ɡ 1940 
ɪɨɤɭ ɩɨ 1990 ɪɿɤ (ɡɚ ɱɚɫɢ ɋɊɋɊ) ɩɨɫɬɿɣɧɨ 
ɡɪɨɫɬɚє.  
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Ɋɢɫ. 1. Ⱦɢɧɚɦɿɤɚ ɡɦɿɧɢ ɩɚɫɚɠɢɪɨɨɛɨɪɨɬɭ ɚɜ-

ɬɨɛɭɫɚɦɢ ɜ ɍɤɪɚʀɧɿ ɜ 1990–2015 ɪɪ. 
 
Ɉɞɧɚɤ ɜ 1995 ɪɨɰɿ, ɹɤ ɫɜɿɞɱɢɬɶ ɫɬɚɬɢɫɬɢɤɚ, 
ɜɿɞɛɭɜɫɹ ɪɿɡɤɢɣ ɫɩɚɞ, ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ 1990 ɪɨ-
ɤɨɦ, ɭ 3,1 ɪɚɡɢ. Ⱦɚɥɿ ɜɿɞɛɭɥɨɫɶ ɧɟɜɟɥɢɤɟ ɡɪɨ-
ɫɬɚɧɧɹ ɩɚɫɚɠɢɪɨɨɛɨɪɨɬɭ ɜ 2005 ɪɨɰɿ, ɩɨɬɿɦ – 
ɩɨɫɬɭɩɨɜɟ ɡɦɟɧɲɟɧɧɹ. ɐɟ ɦɨɠɧɚ ɛɭɥɨ ɛ ɩɨ-
ɹɫɧɢɬɢ, ɧɚɩɪɢɤɥɚɞ, ɡɧɢɠɟɧɧɹɦ ɚɤɬɢɜɧɨɫɬɿ 
ɧɚɫɟɥɟɧɧɹ ɿ ɫɤɚɡɚɬɢ, ɳɨ ɜ 2013–2014 ɪɨɤɚɯ 
ɩɚɫɚɠɢɪɨɨɛɨɪɨɬ ɜɿɞɩɨɜɿɞɚɜ ɩɚɫɚɠɢɪɨɨɛɨɪɨɬɭ 
70-ɯ ɪɨɤɿɜ ɦɢɧɭɥɨɝɨ ɫɬɨɪɿɱɱɹ.  
 
Ɉɞɧɚɤ ɧɚ ɫɶɨɝɨɞɧɿ ɨɱɟɜɢɞɧɨ, ɳɨ ɩɚɫɚɠɢɪɨɨ-
ɛɨɪɨɬ ɧɟ ɦɨɠɟ ɛɭɬɢ ɦɟɧɲɢɦ, ɧɿɠ ɭ 1990 ɪɨɰɿ. 
Ɍɨɦɭ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɡɚ ɱɚɫɿɜ ɋɊɋɊ 
ɫɬɚɬɢɫɬɢɱɧɿ ɞɚɧɿ ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨ-
ɤɿɜ ɛɭɥɢ ɞɨɫɬɨɜɿɪɧɢɦɢ, ɱɨɝɨ ɧɟ ɦɨɠɧɚ ɫɤɚɡɚ-
ɬɢ ɩɪɨ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ ɭ 
ɧɚɲ ɱɚɫ.  
 
Ⱦɥɹ ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɿɫɧɭє  
ɞɟɤɿɥɶɤɚ ɦɟɬɨɞɿɜ Д3Ж, ɹɤɿ ɜɿɞɩɨɜɿɞɧɨ ɤɥɚɫɢɮɿ-
ɤɭɸɬɶ. 
1. Ɂɚ ɬɪɢɜɚɥɿɫɬɸ ɨɯɨɩɥɸɜɚɧɨɝɨ ɩɟɪɿɨɞɭ: ɫɢɫ-
ɬɟɦɚɬɢɱɧɿ, ɪɚɡɨɜɿ. 
2. Ɂɚ ɲɢɪɢɧɨɸ ɨɯɨɩɥɟɧɧɹ: ɫɭɰɿɥɶɧɿ – ɜ ɫɟɪɟ-
ɞɧɶɨɦɭ 1 ɪɚɡ ɧɚ 3 ɪɨɤɢ; ɜɢɛɿɪɤɨɜɿ (ɡɚ ɨɤɪɟ-
ɦɢɦɢ ɪɚɣɨɧɚɦɢ ɪɭɯɭ) – 1 ɪɚɡ ɧɚ ɤɜɚɪɬɚɥ. 
 

3. Ɂɚ ɜɢɞɨɦ: 
ɚ) ɚɧɤɟɬɧɢɣ ɦɟɬɨɞ (ɦɟɬɨɞɨɦ ɡɚɩɨɜɧɟɧɧɹ ɡɚ-
ɡɞɚɥɟɝɿɞɶ ɪɨɡɪɨɛɥɟɧɢɯ ɫɩɟɰɿɚɥɶɧɢɯ ɚɧɤɟɬ 
ɨɩɢɬɭɜɚɧɧɹ); 
ɛ) ɡɜɿɬɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɣ ɦɟɬɨɞ; 
ɜ) ɬɚɥɨɧɧɢɣ ɦɟɬɨɞ (ɜɢɞɚɱɚ ɨɛɥɿɤɨɜɰɹɦ ɫɩɟɰɿ-
ɚɥɶɧɨ ɡɚɝɨɬɨɜɥɟɧɢɯ ɬɚɥɨɧɿɜ ɪɿɡɧɢɯ ɤɨɥɶɨɪɿɜ); 
ɝ) ɬɚɛɥɢɱɧɢɣ ɦɟɬɨɞ (ɩɪɨɜɨɞɢɬɶɫɹ ɨɛɥɿɤɨɜɰɹ-
ɦɢ ɜ ɫɟɪɟɞɢɧɿ ɫɚɥɨɧɭ ɚɜɬɨɛɭɫɚ ɛɿɥɹ ɤɨɠɧɢɯ 
ɞɜɟɪɟɣ, ɦɟɬɨɞɨɦ ɡɚɩɨɜɧɟɧɧɹ ɧɚɩɟɪɟɞ ɡɚɝɨɬɨ-
ɜɥɟɧɢɯ ɬɚɛɥɢɰɶ); 
ɞ) ɜɿɡɭɚɥɶɧɢɣ ɚɛɨ ɨɤɨɦɿɪɧɢɣ ɦɟɬɨɞ (ɡɛɿɪ ɞɚ-
ɧɢɯ ɧɚ ɦɚɪɲɪɭɬɚɯ ɡɿ ɡɧɚɱɧɢɦ ɩɚɫɚɠɢɪɨɩɨɬɨ-
ɤɨɦ, ɩɪɨɜɨɞɢɬɶɫɹ ɜɿɡɭɚɥɶɧɨ ɡɚ ɛɚɥɶɧɨɸ ɫɢɫ-
ɬɟɦɨɸ ɜɿɞ 1 ɞɨ 5 ɛɚɥɿɜ). ɇɢɦ ɦɨɠɭɬɶ 
ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɜɨɞɿʀ ɚɛɨ ɤɨɧɞɭɤɬɨɪɢ; 
ɟ) ɫɢɥɭɟɬɧɢɣ ɦɟɬɨɞ – ɪɿɡɧɨɜɢɞ ɜɿɡɭɚɥɶɧɨɝɨ 
(ɡɚ ɩ’ɹɬɢɛɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ, ɦɟɬɨɞɨɦ ɧɚɛɨɪɭ 
ɫɢɥɭɟɬɿɜ ɡɚ ɬɢɩɚɦɢ ɚɜɬɨɛɭɫɿɜ); 
ɠ) ɦɟɬɨɞ ɨɩɢɬɭɜɚɧɧɹ – ɨɩɢɬɭɜɚɧɧɹ ɨɛɥɿɤɨɜ-
ɰɟɦ ɩɚɫɚɠɢɪɿɜ ɭ ɫɚɥɨɧɿ ɚɜɬɨɛɭɫɚ; ɰɟɣ ɦɟɬɨɞ 
ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɢɬɢ ɞɚɧɿ ɩɪɨ ɤɨɪɟɫɩɨɧɞɟɧɰɿɸ 
ɩɚɫɚɠɢɪɿɜ. 
4. Ɇɟɬɨɞɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɨɛɫɬɟɠɟɧɧɹ: 
ɚ) ɛɟɡɤɨɧɬɚɤɬɧɢɣ ɦɟɬɨɞ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɜɢɤɨ-
ɪɢɫɬɚɧɧɿ ɮɨɬɨɟɥɟɦɟɧɬɿɜ; 
ɛ) ɤɨɧɬɚɤɬɧɢɣ ɦɟɬɨɞ – ɛɚɡɭєɬɶɫɹ ɧɚ ɨɛɥɿɤɭ 
ɩɚɫɚɠɢɪɿɜ, ɳɨ ɜɯɨɞɹɬɶ ɿ ɜɢɯɨɞɹɬɶ, ɡɚ ʀɯ ɞɿєɸ 
ɧɚ ɤɨɧɬɚɤɬɧɿ ɫɯɨɞɢɧɤɢ, ɩɨɜ’ɹɡɚɧɿ ɡ ɞɟɲɢɮɪɚ-
ɬɨɪɚɦɢ.  
 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ 
 
Ⱦɚɧɿ ɳɨɞɨ ɤɿɥɶɤɨɫɬɿ ɩɟɪɟɜɟɡɟɧɢɯ ɩɚɫɚɠɢɪɿɜ ɭ 
ɧɚɲɿɣ ɤɪɚʀɧɿ ɨɬɪɢɦɭɸɬɶ ɧɚ ɨɫɧɨɜɿ ɡɜɿɬɧɨ-
ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɦɟɬɨɞɭ. ɐɟɣ ɦɟɬɨɞ ґɪɭɧɬɭєɬɶ-
ɫɹ ɧɚ ɤɜɢɬɤɨɜɨ-ɨɛɥɿɤɨɜɢɯ ɥɢɫɬɚɯ ɿ ɤɿɥɶɤɨɫɬɿ 
ɩɪɨɞɚɧɢɯ ɤɜɢɬɤɿɜ. Ɉɞɧɚɤ ɩɿɥɶɝɨɜɿ ɤɚɬɟɝɨɪɿʀ 
ɧɚɫɟɥɟɧɧɹ ɩɪɢ ɰɶɨɦɭ ɧɟ ɜɪɚɯɨɜɭɸɬɶɫɹ, ɧɟ 
ɜɢɤɥɸɱɟɧɿ ɜɢɩɚɞɤɢ ɛɟɡɤɜɢɬɤɨɜɨɝɨ ɩɪɨʀɡɞɭ 
ɬɨɳɨ. Ɇɟɬɨɞɢ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɨɛɫɬɟɠɟɧɧɹ 
ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɩɨɡɛɚɜɥɟɧɿ ɬɚɤɢɯ ɧɟɞɨɥɿɤɿɜ. 
Ɍɨɦɭ ɚɜɬɨɦɚɬɢɡɨɜɚɧɿ ɛɟɡɤɨɧɬɚɤɬɧɿ ɬɚ ɤɨɧɬɚɤ-
ɬɧɿ ɦɟɬɨɞɢ ɞɨɡɜɨɥɹɸɬɶ ɡɧɚɱɧɨ ɩɿɞɜɢɳɢɬɢ 
ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ. 
 

Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɿ ɦɟɬɨɞɢ ɨɛɫɬɟɠɟɧɧɹ  
ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɬɚ ʀɯ ɩɨɯɢɛɤɢ 

 
ɇɚ ɫɶɨɝɨɞɧɿ ɜɿɞɤɪɢɬɿ ɲɢɪɨɤɿ ɦɨɠɥɢɜɨɫɬɿ ɜɢ-
ɤɨɪɢɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɟɥɟɤɬɪɨɧɧɢɯ ɫɢɫɬɟɦ. ɍ 
ɪɨɛɨɬɚɯ Д4, 5Ж ɞɨɫɢɬɶ ɞɟɬɚɥɶɧɨ ɨɩɢɫɚɧɿ ɿɫɧɭ-
ɸɱɿ ɚɜɬɨɦɚɬɢɡɨɜɚɧɿ ɦɟɬɨɞɢ ɨɛɫɬɟɠɟɧɧɹ ɩɚ-
ɫɚɠɢɪɨɩɨɬɨɤɿɜ. Ⱦɨ ɧɢɯ ɜɿɞɧɨɫɹɬɶ ɫɢɫɬɟɦɢ ɿɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ:  
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– ɤɨɧɬɚɤɬɧɢɯ ɞɚɬɱɢɤɿɜ ɬɢɩɭ «ɫɯɨɞɢɧɤɚ», 
ɩɪɢɧɰɢɩ ɹɤɢɯ ɛɚɡɭєɬɶɫɹ ɧɚ ɡɚɦɢɤɚɧɧɿ ɤɨɧɬɚ-
ɤɬɿɜ ɩɥɚɫɬɢɧɢ ɩɿɞ ɝɭɦɨɜɢɦ ɧɚɫɬɢɥɨɦ ɩɟɪɲɨʀ 
ɫɯɨɞɢɧɤɢ ɚɜɬɨɛɭɫɚ. ɉɨɯɢɛɤɚ ɬɚɤɨɝɨ ɨɛɥɿɤɭ 
ɩɚɫɚɠɢɪɨɩɨɬɨɤɭ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 7 %. ɇɟ-
ɞɨɥɿɤɨɦ ɰɶɨɝɨ ɦɟɬɨɞɭ є ɧɟɨɛɯɿɞɧɚ ɭɦɨɜɚ: 
ɜɯɿɞ ɬɿɥɶɤɢ ɱɟɪɟɡ ɨɞɧɿ ɞɜɟɪɿ, ɚ ɜɢɯɿɞ – ɱɟɪɟɡ 
ɿɧɲɿ; 
– ɞɚɬɱɢɤɿɜ-ɜɢɦɿɪɸɜɚɱɿɜ ɦɚɫɢ, ɤɨɬɪɿ ɫɩɪɚɰɶɨ-
ɜɭɸɬɶ, ɤɨɥɢ ɩɚɫɚɠɢɪ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɫɢɞɿɧɧɿ. 
ɇɟɞɨɥɿɤɨɦ ɬɚɤɨʀ ɫɢɫɬɟɦɢ є ɜɟɥɢɤɚ ɩɨɯɢɛɤɚ 
(ɞɨ 30 %) ɬɚ ɜɢɬɪɢɦɤɚ ɭɦɨɜɢ: ɩɟɪɟɜɟɡɟɧɧɹ 
ɬɿɥɶɤɢ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɫɢɞɹɬɶ;  
– ɜɚɥɿɞɚɬɨɪɿɜ, ɹɤɿ ɡɱɢɬɭɸɬɶ ɿɧɮɨɪɦɚɰɿɸ ɤɨɧ-
ɬɚɤɬɧɢɦ ɦɟɬɨɞɨɦ ɿɡ ɦɚɝɧɿɬɧɢɯ ɤɚɪɬ, ɳɨ ɞɨ-
ɡɜɨɥɹє ɡɧɿɦɚɬɢ ɨɩɥɚɬɭ ɡɚ ɩɪɨʀɡɞ ɬɚ ɜɟɫɬɢ ɨɛ-
ɥɿɤ ɩɚɫɚɠɢɪɿɜ, ɹɤɿ ɡɚɯɨɞɹɬɶ ɞɨ ɚɜɬɨɛɭɫɚ. 
Ɉɞɧɚɤ ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɜɢɯɨɞɹɬɶ, ɧɟ 
ɤɨɧɬɪɨɥɸєɬɶɫɹ. ɏɨɱɚ ɡɚ ɧɚɹɜɧɨɫɬɿ ɬɚɪɢɮɧɢɯ 
ɡɨɧ ɦɨɠɥɢɜɢɣ ɿ ɨɛɥɿɤ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɜɢɯɨ-
ɞɹɬɶ. Ɍɚɤɢɣ ɨɛɥɿɤ ɦɨɠɟ ɟɮɟɤɬɢɜɧɨ ɩɪɚɰɸɜɚ-
ɬɢ ɡɚ ɧɚɹɜɧɨɫɬɿ ɭ ɜɫɿɯ ɩɚɫɚɠɢɪɿɜ ɬɚɤɢɯ ɤɚɪɬ 
ɬɚ ɜɿɞɩɨɜɿɞɧɨ ɨɛɥɚɞɧɚɧɢɯ ɡɱɢɬɭɜɚɥɶɧɢɦɢ 
ɩɪɢɫɬɪɨɹɦɢ ɚɜɬɨɛɭɫɿɜ. Ⱥɥɟ ɨɞɧɨɱɚɫɧɟ ɜɢɤɨ-
ɧɚɧɧɹ ɰɢɯ ɭɦɨɜ є ɩɪɚɤɬɢɱɧɨ ɧɟɦɨɠɥɢɜɢɦ; 
– ɛɟɡɤɨɧɬɚɤɬɧɢɯ ɿɧɮɪɚɱɟɪɜɨɧɢɯ ɞɚɬɱɢɤɿɜ, 
ɪɨɛɨɬɚ ɹɤɢɯ ɛɚɡɭєɬɶɫɹ ɧɚ ɧɚɹɜɧɨɫɬɿ ɫɢɝɧɚɥɭ 
ɩɟɪɟɪɢɜɚɧɧɹ ɚɛɨ ɜɿɞɛɢɬɬɹ ɪɿɡɧɨɝɨ ɜɢɞɭ ɩɪɨ-
ɦɟɧɿɜ – ɩɪɢ ɩɪɨɯɨɞɠɟɧɧɿ ɩɚɫɚɠɢɪɿɜ ɭ ɬɨɦɭ 
ɱɢ ɿɧɲɨɦɭ ɧɚɩɪɹɦɤɭ. Іɧɮɪɚɱɟɪɜɨɧɿ ɞɚɬɱɢɤɢ 
ɛɭɜɚɸɬɶ: ɩɪɨɦɟɧɟɜɿ, ɩɚɫɢɜɧɿ, ɚɤɬɢɜɧɿ ɞɜɨ-
ɩɪɨɦɟɧɟɜɿ (ɩɨɯɢɛɤɚ – ɞɨ 5 %), ɚɤɬɢɜɧɿ ɛɚɝɚ-
ɬɨɩɪɨɦɟɧɟɜɿ, 3D-ɞɚɬɱɢɤɢ (ɩɨɯɢɛɤɚ – 3–5 %).  
 
Ɉɞɧɢɦ ɿɡ ɤɪɚɳɢɯ ɜɚɪɿɚɧɬɿɜ ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚ-
ɠɢɪɨɩɨɬɨɤɿɜ є ɡɚɫɬɨɫɭɜɚɧɧɹ 3D-ɞɚɬɱɢɤɿɜ,  
ɪɨɛɨɬɚ ɹɤɢɯ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɬɟɯɧɨɥɨɝɿʀ ɚɤɬɢɜ-
ɧɨɝɨ ɿɧɮɪɚɱɟɪɜɨɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɭ ɬɪɢ-
ɜɢɦɿɪɧɨɦɭ ɮɨɪɦɚɬɿ (ɬɟɩɥɨɜɿɡɨɪ). Ɍɚɤɿ ɫɢɫɬɟ-
ɦɢ ɨɛɥɿɤɭ ɞɨɫɢɬɶ ɟɮɟɤɬɢɜɧɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ 
ɩɿɞ ɱɚɫ ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɭ  
ɦ. Ʉɪɟɦɟɧɱɭɤ Д5Ж. 
 
Ɍɚɤɨɠ ɮɚɯɿɜɰɿ ȼȺɌ «ɇȾІȺɌ» Д6Ж ɡɞɿɣɫɧɸɸɬɶ 
ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɨɬɨɤɿɜ ɧɚ ɧɚɡɟɦ-
ɧɨɦɭ ɩɚɫɚɠɢɪɫɶɤɨɦɭ ɬɪɚɧɫɩɨɪɬɿ ɡɚɝɚɥɶɧɨɝɨ 
ɤɨɪɢɫɬɭɜɚɧɧɹ ɧɚɩɿɜɚɜɬɨɦɚɬɢɡɨɜɚɧɢɦ ɿ ɚɜɬɨ-
ɦɚɬɢɡɨɜɚɧɢɦ (ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɚɬɱɢɤɿɜ ɨɛɥɿɤɭ 
ɩɚɫɚɠɢɪɿɜ) ɫɩɨɫɨɛɨɦ – ɡɚɥɟɠɧɨ ɜɿɞ ɬɢɩɭ ɬɪɚ-
ɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ. ɉɨɯɢɛɤɚ ɨɬɪɢɦɚɧɢɯ ɪɟ-
ɡɭɥɶɬɚɬɿɜ ɧɟ ɩɟɪɟɜɢɳɭє 5 %. ɇɚ ɨɫɧɨɜɿ ɪɟ-
ɡɭɥɶɬɚɬɿɜ ɨɛɫɬɟɠɟɧɧɹ ɭɱɟɧɿ ɿɧɫɬɢɬɭɬɭ 
ɪɨɡɪɨɛɥɹɸɬɶ ɩɪɨɟɤɬ ɨɩɬɢɦɿɡɚɰɿʀ ɦɚɪɲɪɭɬɧɨʀ 
ɦɟɪɟɠɿ ɣ ɞɚɸɬɶ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɬɚɪɢɮɿɜ ɧɚ 
ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ ɿ ɨɛɫɹɝɿɜ ɩɟɪɟɜɟɡɟɧɶ 
ɞɥɹ ɞɨɝɨɜɨɪɿɜ ɫɬɪɚɯɭɜɚɧɧɹ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ 
ɩɟɪɟɜɿɡɧɢɤɚ. 

əɤ ɜɢɞɧɨ, ɜɫɿ ɟɥɟɤɬɪɨɧɧɿ ɫɢɫɬɟɦɢ ɨɛɫɬɟɠɟɧɧɹ 
ɦɚɸɬɶ ɬɭ ɱɢ ɿɧɲɭ ɩɨɯɢɛɤɭ. ɉɨɯɢɛɤɢ ɨɰɿɧɤɢ 
ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ ɦɚɸɬɶ ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ 
ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɹ ɧɚɩɨɜɧɟɧɧɹ ɚɜɬɨɛɭ-
ɫɿɜ. Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɩɨɜɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ 
ɧɚɹɜɧɿ ɩɨɯɢɛɤɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɨɛ-
ɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨ-
ɜɭɜɚɬɢ ɧɚɫɬɭɩɧɿ ɤɪɢɬɟɪɿʀ ɨɰɿɧɤɢ ɚɜɬɨɦɚɬɢɡɨ-
ɜɚɧɨɝɨ ɩɿɞɪɚɯɭɧɤɭ ɩɚɫɚɠɢɪɿɜ: 
– ɡɚɝɚɥɶɧɚ ɫɭɦɚɪɧɚ ɩɨɯɢɛɤɚ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚ-
ɠɢɪɿɜ; 
– ɩɨɯɢɛɤɚ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɭɜɿɣɲɥɢ; 
– ɩɨɯɢɛɤɚ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɜɢɣɲɥɢ; 
– ɞɢɫɛɚɥɚɧɫ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɭɜɿɣɲɥɢ 
ɿ ɜɢɣɲɥɢ. 
 
Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɨɛɫɬɟ-
ɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ 
Ɋ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 
 

ȼɏ ȼɂɏ
1 1 1 1 ,

2

S D S D

S D S D
P P

P    



 

             (1) 

 
ɞɟ ȼɏP  – ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɭɜɿɣɲɥɢ ɧɚ 
ɜɫɿɯ ɡɭɩɢɧɤɚɯ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɫɿɯ ɞɜɟɪɟɣ; 

ȼɂɏP  – ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɜɢɣɲɥɢ ɧɚ 
ɜɫɿɯ ɡɭɩɢɧɤɚɯ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɫɿɯ ɞɜɟɪɟɣ; S – 
ɤɿɥɶɤɿɫɬɶ ɡɭɩɢɧɨɤ; D – ɤɿɥɶɤɿɫɬɶ ɞɜɟɪɟɣ ɚɜɬɨ-
ɛɭɫɚ. 
 
Ɂɚɝɚɥɶɧɚ ɫɭɦɚɪɧɚ ɩɨɯɢɛɤɚ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢ-
ɪɿɜ P  ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 
 

A P

1 1 1 1

P

1 1

,

S D S D

S D S D
P S D

S D

P P

P

   


 


 

 


             (2) 

 
ɞɟ AP  – ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ ɩɪɢ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɦɭ ɩɿɞɪɚɯɭɧɤɭ; PP  – ɡɚɝɚɥɶɧɚ 
ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ ɩɪɢ ɪɭɱɧɨɦɭ ɩɿɞɪɚɯɭɧɤɭ. 
ɉɨɯɢɛɤɚ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɜɢɣɲɥɢ 

ȼɂɏ
,P  ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

 

ȼɂɏ

A P
ȼɂɏ ȼɂɏ

1 1 1 1

P
ȼɂɏ

1 1

,

S D S D

S D S D
P S D

S D

P P

P

   

 


 

 


    (3) 

 
ɞɟ A

ȼɂɏP  – ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɜɢɣɲɥɢ, 
ɩɪɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɦɭ ɩɿɞɪɚɯɭɧɤɭ; P

ȼɂɏP  – 
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ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɜɢɣɲɥɢ, ɩɪɢ ɪɭɱɧɨ-
ɦɭ ɩɿɞɪɚɯɭɧɤɭ. 
 
ɉɨɯɢɛɤɚ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɭɜɿɣɲɥɢ  

ȼɏ
,P  ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

 

ȼɏ

A P
ȼɏ ȼɏ

1 1 1 1

P
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1 1

.

S D S D

S D S D
P S D

S D

P P

P

   

 


 

 


             (4) 

 
Ⱦɢɫɛɚɥɚɧɫ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɭɜɿɣɲɥɢ ɿ 
ɜɢɣɲɥɢ, 

ȼɏ-ȼɂɏPDIS  ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭ-
ɥɨɸ 
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             (5)  

           
ɞɟ A

ȼɏP  – ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɭɜɿɣɲɥɢ, 
ɩɪɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɦɭ ɩɿɞɪɚɯɭɧɤɭ; P

ȼɏP  – 
ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɭɜɿɣɲɥɢ, ɩɪɢ ɪɭɱɧɨ-
ɦɭ ɩɿɞɪɚɯɭɧɤɭ. 

 
ȼɢɫɧɨɜɤɢ 

 
ɍ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɨʀ ɪɨɛɨɬɢ ɜɫɬɚɧɨɜɥɟɧɨ: 
– ɡɚɫɬɨɫɭɜɚɧɧɹ ɟɥɟɤɬɪɨɧɧɢɯ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ 
ɫɢɫɬɟɦ ɨɛɫɬɟɠɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɧɚ ɦɿɫɶ-
ɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɚɯ ɞɨɡɜɨɥɹє ɩɿɞɜɢ-
ɳɢɬɢ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɬɚ ɡɦɟɧɲɢɬɢ 
ɡɚɬɪɚɬɢ ɱɚɫɭ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɪɭɱɧɢɦɢ ɦɟɬɨ-
ɞɚɦɢ;  
 
– ɟɥɟɤɬɪɨɧɧɿ ɚɜɬɨɦɚɬɢɡɨɜɚɧɿ ɫɢɫɬɟɦɢ ɨɛɥɿɤɭ 
ɡɚɜɠɞɢ ɦɚɸɬɶ ɩɨɯɢɛɤɭ, ɩɪɢɛɥɢɡɧɟ ɡɧɚɱɟɧɧɹ 
ɹɤɨʀ ɜɤɚɡɭєɬɶɫɹ ɜɢɪɨɛɧɢɤɚɦɢ, ɨɞɧɚɤ ɞɥɹ ɤɨɧ-

ɤɪɟɬɢɡɚɰɿʀ ɩɨɯɢɛɨɤ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ʀɯ 
ɪɨɡɪɚɯɭɧɨɤ; 
– ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɨɤ ɩɨɪɹɞ ɡ ɚɜɬɨɦɚɬɢ-
ɡɨɜɚɧɢɦ ɩɨɬɪɿɛɧɨ ɜɢɤɨɧɭɜɚɬɢ ɪɭɱɧɟ ɨɛɫɬɟ-
ɠɟɧɧɹ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɨɬɨɤɿɜ ɬɚɛɥɢɱɧɢɦ ɦɟ-
ɬɨɞɨɦ, ɡɞɿɣɫɧɢɜɲɢ ɩɨɜɧɢɣ ɞɨɛɨɜɢɣ ɰɢɤɥ 
ɪɨɛɨɬɢ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨ ɡɚɜɚɧɬɚɠɟɧɨɦɭ ɦɚɪ-
ɲɪɭɬɿ. 
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