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Ʉ ɂɋɉɈɅɖɁɈȼȺɇɂɘ ɗɅȿɄɌɊɈȼɈɁɈȼ 3ȼɅ80ɋ ɇȺ ɍЧȺɋɌɄȿ  
ɆȺɊɈɄȺɇȾ - ɇȺȼɈɂ ɍɁȻȿɄɋɄɈɃ ɀȿɅȿɁɇɈɃ ȾɈɊɈȽɂ 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɚɧɚɥɢɡɭ ɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ ɩɟɪɟɜɨɡɨɱɧɨɣ ɪɚɛɨɬɵ ɦɚɝɢɫɬɪɚɥɶɧɵɯ (ɩɨɟɡɞɧɵɯ) ɬɪёɯɫɟɤɰɢɨɧɧɵɯ ɷɥɟɤɬɪɨ-

ɜɨɡɨɜ 3ȼɅ80ɋ ɧɚ ɯɨɥɦɢɫɬɨ - ɝɨɪɧɨɦ ɭɱɚɫɬɤɟ Ɇɚɪɨɤɚɧɞ – ɇɚɜɨɢ ȺɈ «Ўɡɛɟɤɢɫɬɨɧ 

ɬɟɦɢɪ ɣўɥɥɚɪɢ» ɩɪɢ ɞɜɢɠɟɧɢɢ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɛɟɡ ɨɫɬɚɧɨɜɨɤ ɢ ɫ ɨɫɬɚɧɨɜɤɚɦɢ 

ɧɚ ɪɚɡɴɟɡɞɚɯ, ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ. Ɂɧɚɱɟɧɢɹ ɤɢɧɟɦɚ-

ɬɢɱɟɫɤɢɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫ-

ɫɥɟɞɭɟɦɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ 3ȼɅ80ɋ ɩɨɡɜɨɥɹɬ ɫɩɟɰɢɚɥɢɫɬɚɦ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɤɨɦ-

ɩɥɟɤɫɚ ɪɚɡɪɚɛɨɬɚɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɠɟɥɟɡɧɨɞɨ-

ɪɨɠɧɵɯ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɹɝɨ-

ɜɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɧɚ ɯɨɥɦɢɫɬɨ – ɝɨɪɧɵɯ ɢ ɢɞɟɧɬɢɱɧɵɯ ɢɦ 

ɭɱɚɫɬɤɚɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. 
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CONCERNING THE USE OF 3VL80S ELECTRIC LOCOMOTIVES ON THE 

UZBEK RAILWAY SECTION MAROKAND-NAVOI 

The article presents the research results of analysis and estimate of transportation 

efficiency of 3VL80S mainline (train) three-section electric locomotives on the hilly 

and mountainous section Marokand-Navoi of JSC “Uzbekiston temir yullari” with 

non-stop and stop-and-go freight traffic at passing tracks, intermediate stations and in-

tersections. The values of kinematic and energy parameters of the key figures of 

3VL80S electric locomotives allow the locomotive complex specialists to elaborate 

recommendations for increasing  the efficiency of rail transport in real conditions of 

operating a tractive electric stock on hilly and mountainous railway sections. 

Keywords: research, a result, a freight train, motion,  an electric locomotive, a 

railway track, operation, conditions, direction, speed, a rolling stock, analysis, hilly and 

mountainous, estimate, a station, to present, a point, average, quality, a station-to-sta-

tion block, profile. 

 

ɇɚɫɬɨɹɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɜɹɳɟɧɵ ɨɩɪɟɞɟɥɟɧɢɸ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚ-

ɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɟɪɟ-

ɜɨɡɨɱɧɨɣ ɪɚɛɨɬɵ ɦɚɝɢɫɬɪɚɥɶɧɵɯ (ɩɨɟɡɞɧɵɯ) ɬɪёɯɫɟɤɰɢɨɧɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ 

3ȼɅ80ɋ ɧɚ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɦ ɭɱɚɫɬɤɟ Ɇɚɪɨɤɚɧɞ – ɇɚɜɨɢ ɭɡɛɟɤɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨ-

ɪɨɝɢ. Ɂɞɟɫɶ ɜɨɠɞɟɧɢɟ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɠɟɥɟɡ-

ɧɨɞɨɪɨɠɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɦɚɫɫɨɣ ɫɨɫɬɚɜɚ Q = 2500 ɬ ɢ ɱɢɫɥɨɦ ɨɫɟɣ ɜ ɫɨɫɬɚɜɟ m 

= 200 ɨɫɟɣ ɛɵɥɨ ɨɪɝɚɧɢɡɨɜɚɧɨ ɭɩɨɦɹɧɭɬɵɦɢ ɷɥɟɤɬɪɨɜɨɡɚɦɢ 3ȼɅ80ɋ ɛɟɡ ɨɫɬɚɧɨ-

ɜɨɤ ɢ ɫ ɨɫɬɚɧɨɜɤɚɦɢ ɧɚ ɪɚɡɴɟɡɞɚɯ, ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤ-

ɬɚɯ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɟɚɥɢɡɨɜɵɜɚɥɚɫɶ ɩɭɬёɦ ɜɵɩɨɥɧɟɧɢɹ 

«ɤɥɚɫɫɢɱɟɫɤɨɝɨ» ɬɹɝɨɜɨɝɨ ɪɚɫɱёɬɚ ɫ ɭɱёɬɨɦ ɧɨɦɢɧɚɥɶɧɨɣ ɩɨɡɢɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ 

ɦɚɲɢɧɢɫɬɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɪɟɠɢɦɚɦɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ 

ɬɨɪɦɨɠɟɧɢɹ, ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ [Ⱥɛɥɹɥɢɦɨɜ, 2016, ɫ. 37; Ⱥɛɥɹɥɢɦɨɜ, 2016, ɫ. 16] 



ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɬɟɨɪɢɢ ɥɨɤɨɦɨɬɢɜɧɨɣ ɬɹɝɢ [Ⱦɟɟɜ, 1987, ɫ. 118; Ⱥɛɥɹɥɢɦɨɜ, 2012, 

ɫ. 361]. 

ȼ ɬɚɛɥ. 1 ɢ ɬɚɛɥ. 2 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢ-

ɠɟɧɢɹ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɤɚɠɞɨɝɨ ɩɟɪɟɝɨɧɚ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɝɨ 

ɭɱɚɫɬɤɚ Ɇɚɪɨɤɚɧɞ – ɇɚɜɨɢ ȺɈ «Ўɡɛɟɤɢɫɬɨɧ ɬɟɦɢɪ ɣўɥɥɚɪɢ».  

 

Ɍɚɛɥицɚ 1 

ȼɪɟɦɹ ɯɨɞɚ ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɧɚ ɩɪɨɯɨɞ ɩɨ ɩɟɪɟɝɨɧɚɦ ɢ ɧɚ ɡɚɦɟɞɥɟɧɢɟ – ɪɚɡɝɨɧ 

ɩɨ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɬɚɧɰɢɹɦ ɢ ɪɚɡɞɟɥɶɧɵɦ ɩɭɧɤɬɚɦ  

 

№ 

ɩ/ɩ 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ 

ɫɬɚɧɰɢɢ 
Ɋɚɫɫɫɬɨɹɧɢɟ, ɤɦ ȼɪɟɦɹ ɯɨɞɚ, ɦɢɧ 

ȼɪɟɦɹ ɧɚ 

ɡɚɦɟɞɥɟɧɢɟ/ 

ɪɚɡɝɨɧ, ɦɢɧ 

1 Ɇɚɪɨɤɚɧɞ - - -/2,00 

2 Ⱦɠɭɦɚ 8,75 7,20 1,40/1,00 

3 ɇɭɪɛɭɥɚɤ 29,00 22,60 1,20/0,60 

4 Ʉɚɬɬɚɤɭɪɝɚɧ 24,00 17,95 1,05/1,35 

5 Ɋɡɞ № 28 11,25 9,00 1,10/0,75 

6 Ɂɢɪɚɛɭɥɚɤ 16,85 13,80 1,10/0,70 

7 Ɂɢёɜɭɞɞɢɧ 27,15 18,60 1,40/1,00 

8 ɇɚɜɨɢ 23,50 16,05 1,20/- 

 ɂɬɨɝɨ 140,5 105,20 1,21/1,06 

 

Ɍɚɛɥицɚ 2  

ȼɪɟɦɹ ɯɨɞɚ ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɜɨɡɨɱɧɨɣ ɪɚɛɨɬɵ  

ɷɥɟɤɬɪɨɜɨɡɨɜ 3ȼɅ80ɋ ɧɚ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɦ ɭɱɚɫɬɤɟ Ɇɚɪɨɤɚɧɞ-ɇɚɜɨɢ 

№ 

ɩ/ɩ 

 

ɉɟɪɟɝɨɧɵ 

ȼɪɟɦɹ ɯɨɞɚ ɩɨɟɡɞɚ 

(ɛɟɡ ɨɫɬɚɧɨɜɨɤ / ɫ ɨɫɬɚɧɨɜɤɚɦɢ), ɦɢɧ 

ɜ ɪɟɠɢɦɟ 



ɩɨ ɩɟɪɟɝɨɧɭ 

tɩ 

ɬɹɝɢ tɬ 

ɯɨɥɨɫɬɨɝɨ 

ɯɨɞɚ 

ɢ 

ɬɨɪɦɨɠɟɧɢɹ 

tɯɯ,ɬ 

1 Ɇɚɪɨɤɚɧɞ − Ⱦɠɭɦɚ 7,20/8,60 2,45/1,95 4,75/6,65 

2 Ⱦɠɭɦɚ − ɇɭɪɛɭɥɚɤ 22,60/24,75 2,50/3,95 20,10/20,80 

3 
ɇɭɪɛɭɥɚɤ − 

Ʉɚɬɬɚɤɭɪɝɚɧ 
17,95/19,50 2,40/3,60 15,55/15,90 

4 Ʉɚɬɬɚɤɭɪɝɚɧ–Ɋɡɞ. № 28 9,00/10,80 1,80/3,35 7,20/7,45 

5 Ɋɡɞ. № 28 − Ɂɢɪɚɛɭɥɚɤ 13,80/14,90 5,20/5,40 8,60/9,50 

6 Ɂɢɪɚɛɭɥɚɤ − Ɂɢёɜɭɞɞɢɧ 18,60/20,65 3,90/4,50 14,70/16,15 

7 Ɂɢёɜɭɞɞɢɧ − ɇɚɜɨɢ 16,05/18,45 3,50/5,30 12,55/13,15 

ɍɱɚɫɬɨɤ Ɇɚɪɨɤɚɧɞ − ɇɚɜɨɢ 105,20/117,65 21,75/28,05 83,45/89,60 

 

Ɋɟɚɥɢɡɚɰɢɹ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ (ɩɨɟɡɞ-

ɧɵɦɢ) ɬɪёɯɫɟɤɰɢɨɧɧɵɦɢ ɷɥɟɤɬɪɨɜɨɡɚɦɢ 3ȼɅ80ɋ ɫ ɭɱёɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢ-

ɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ ɦɨɳɧɨɫɬɟɣ ɬɹɝɨɜɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɬɹɝɨɜɵɯ ɫɜɨɣɫɬɜ 

(ɤɚɱɟɫɬɜ) ɥɨɤɨɦɨɬɢɜɚ ɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɟɡɞɚ ɧɚ ɤɚɠɞɨɦ, ɤɨɧɤɪɟɬɧɨɦ 

ɷɥɟɦɟɧɬɟ ɩɪɨɮɢɥɹ ɩɭɬɢ. 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɬɚɛɥ. 1 ɢ ɬɚɛɥ. 2 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɜɢɠɟɧɢɟ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ 

ɧɚ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɦ ɭɱɚɫɬɤɟ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɛɟɡ ɨɫɬɚɧɨɜɨɤ ɧɚ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ, ɪɚɡɴɟɡɞɚɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɧɚ-

ɥɨɝɢɱɧɨɦɭ ɞɜɢɠɟɧɢɸ ɫ ɨɫɬɚɧɨɜɤɚɦɢ ɧɚ ɧɢɯ, ɫɩɨɫɨɛɫɬɜɭɟɬ: 

- ɭɦɟɧɶɲɟɧɢɸ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɯɨɞɚ ɩɨɟɡɞɚ ɧɚ 11,6 ɦɢɧ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɯ-

ɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ 7,3 ɤɦ/ɱ ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɱёɬɧɨɦ ɜɪɟɦɟɧɢ ɧɚ ɨɞɧɭ 

ɨɫɬɚɧɨɜɤɭ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ, ɜ 1,66 ɦɢɧɭɬɵ; 

- ɡɧɚɱɟɧɢɹɦ ɞɨɥɟɣ ɞɜɢɠɟɧɢɹ ɧɚ ɪɟɠɢɦɚɯ ɬɹɝɢ ɜ 25,13 ɩɪɨɰɟɧɬɚ, ɚ ɯɨɥɨɫɬɨɝɨ 

ɯɨɞɚ ɢ ɬɨɪɦɨɠɟɧɢɹ ɜ 74,87 ɩɪɨɰɟɧɬɚ; 



- ɭɜɟɥɢɱɟɧɢɸ − ɭɦɟɧɶɲɟɧɢɸ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɨɥɟɣ ɞɜɢɠɟɧɢɹ ɜ ɪɟɠɢɦɚɯ 

ɬɹɝɢ, ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɬɨɪɦɨɠɟɧɢɹ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ, ɧɚ 2,6 ɩɪɨɰɟɧɬɚ. 

ȼ ɬɚɛɥ. 3 ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɱɟɧɢɹ ɨɛɳɟɝɨ (ɩɨɥɧɨɝɨ) ɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɨɜ ɷɥɟɤ-

ɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɤɚɠɞɵɦ ɦɚɝɢɫɬɪɚɥɶɧɵɦ (ɩɨɟɡɞɧɵɦ) ɬɪёɯɫɟɤɰɢɨɧ-

ɧɵɦ ɷɥɟɤɬɪɨɜɨɡɨɦ 3ȼɅ80ɋ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ ɬɨɥɶɤɨ ɤɨɧ-

ɤɪɟɬɧɨɝɨ (ɫɜɨɟɝɨ) ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɩɨ ɩɟɪɟɝɨɧɚɦ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɝɨ ɭɱɚɫɬɤɚ Ɇɚ-

ɪɨɤɚɧɞ – ɇɚɜɨɢ ɭɡɛɟɤɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ. 

 

Ɍɚɛɥицɚ 3  

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɜɨɡɚɦɢ 3ȼɅ80ɋ 

ɩɨ ɩɟɪɟɝɨɧɚɦ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɝɨ ɭɱɚɫɬɤɚ Ɇɚɪɨɤɚɧɞ-ɇɚɜɨɢ 

№ 

ɩ/ɩ 

 

ɉɟɪɟɝɨɧɵ 

Ɉɛɳɢɣ ɩɨ ɩɟɪɟɝɨɧɚɦ ɢ ɭɱɚɫɬɤɭ А, ɤȼɬ-ɱ 

ɍɞɟɥɶɧɵɣ ɩɨ ɩɟɪɟɝɨɧɚɦ ɢ ɭɱɚɫɬɤɭ ɚ, 

ȼɬ-ɱ/ɬɤɦ ɛɪɭɬɬɨ 

ɛɟɡ ɨɫɬɚɧɨɜɨɤ ɫ ɨɫɬɚɧɨɜɤɚɦɢ 

1 Ɇɚɪɨɤɚɧɞ − Ⱦɠɭɦɚ 335,93/15,41 351,67/16,13 

2 Ⱦɠɭɦɚ − ɇɭɪɛɭɥɚɤ 471,27/6,61 760,76/10,67 

3 ɇɭɪɛɭɥɚɤ − Ʉɚɬɬɚɤɭɪɝɚɧ 471,42/7,87 624,00/10,36 

4 Ʉɚɬɬɚɤɭɪɝɚɧ – Ɋɡɞ. № 28 401,98/14,72 541,51/19,91 

5 Ɋɡɞ. № 28 − Ɂɢɪɚɛɭɥɚɤ 794,95/22,38 804,57/22,65 

6 Ɂɢɪɚɛɭɥɚɤ − Ɂɢёɜɭɞɞɢɧ 623,35/9,19 693,49/10,22 

7 Ɂɢёɜɭɞɞɢɧ − ɇɚɜɨɢ 637,45/10,76 975,55/16,17 

ɍɱɚɫɬɨɤ Ɇɚɪɨɤɚɧɞ − ɇɚɜɨɢ 3736,35/11,11 4751,55/13,82 

 

ȼɟɥɢɱɢɧɚ ɨɛɳɟɝɨ (ɩɨɥɧɨɝɨ) ɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɛɵɥɚ ɜɵɱɢɫɥɟɧɚ (ɪɚɫɫɱɢɬɚɧɚ) ɩɨ ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵɦ ɮɨɪɦɭɥɚɦ [Ⱦɟɟɜ, 1987, ɫ. 

197; Ⱥɛɥɹɥɢɦɨɜ, 2012, ɫ. 362], ɨɩɢɪɚɹɫɶ ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɫɤɨɪɨɫɬɢ ɞɜɢ-

ɠɟɧɢɹ V(S) ɢ ɜɪɟɦɟɧɢ ɯɨɞɚ t(S) ɩɨɟɡɞɚ, ɬɨɤɚ I(S) ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ 

[Ⱥɛɥɹɥɢɦɨɜ, 2016, ɫ. 16] ɩɪɢ ɩɟɪɟɞɜɢɠɟɧɢɢ ɩɨ ɩɟɪɟɝɨɧɚɦ ɜɵɲɟɭɩɨɦɹɧɭɬɨɝɨ ɯɨɥ-

ɦɢɫɬɨ-ɝɨɪɧɨɝɨ ɭɱɚɫɬɤɚ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ.  



ȼɵɲɟɭɩɨɦɹɧɭɬɵɟ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ ɩɪɢ ɪɚɛɨɬɟ ɦɚ-

ɝɢɫɬɪɚɥɶɧɵɯ (ɩɨɟɡɞɧɵɯ) ɬɪёɯɫɟɤɰɢɨɧɧɵɯ ɝɪɭɡɨɜɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ 3ȼɅ80ɋ ɧɚ ɪɟ-

ɠɢɦɟ ɬɹɝɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɪɟɠɢɦɚɦɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɬɨɪɦɨɠɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɟ 

ɞɜɢɠɟɧɢɟ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɨɬɫɭɬɫɬɜɭɟɬ, ɚ ɩɪɟɨɛɥɚɞɚɸɬ ɥɢɲɶ ɭɫɤɨɪɟɧɧɨɟ 

ɢ ɡɚɦɟɞɥɟɧɧɨɟ ɞɜɢɠɟɧɢɹ. 

ɇɚ ɪиɫ. 1 ɩɨɤɚɡɚɧɚ ɞɢɧɚɦɢɤɚ ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɩɨ ɩɟɪɟɝɨ-

ɧɚɦ ɫ ɭɱёɬɨɦ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɹɝɨɜɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɦɚɝɢ-

ɫɬɪɚɥɶɧɵɯ (ɩɨɟɡɞɧɵɯ) ɬɪёɯɫɟɤɰɢɨɧɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ 3ȼɅ80ɋ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢ-

ɡɚɰɢɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɧɚ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɦ ɭɱɚɫɬɤɟ Ɇɚɪɨ-

ɤɚɧɞ-ɇɚɜɨɢ ȺɈ «Ўɡɛɟɤɢɫɬɨɧ ɬɟɦɢɪ ɣўɥɥɚɪɢ». 

ɇɚ ɪиɫ. 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ (ɩɨɥɧɨɝɨ) ɢ ɭɞɟɥɶ-

ɧɨɝɨ ɪɚɫɯɨɞɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ (ɩɨɟɡɞɧɵɦɢ) ɬɪёɯɫɟɤɰɢ-

ɨɧɧɵɦɢ ɷɥɟɤɬɪɨɜɨɡɚɦɢ 3ȼɅ80ɋ ɩɨ ɩɟɪɟɝɨɧɚɦ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɝɨ ɭɱɚɫɬɤɚ Ɇɚɪɨ-

ɤɚɧɞ – ɇɚɜɨɢ  ɞɥɹ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɛɟɡ ɨɫɬɚɧɨɜɨɤ ɧɚ ɩɪɨɦɟ-

ɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ, ɪɚɡɴɟɡɞɚɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ. Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ 

ɯɚɪɚɤɬɟɪɚ ɢɡɦɟɧɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɬɹɝɭ ɩɨɟɡɞɨɜ 

ɟɝɨ ɡɧɚɱɟɧɢɹ ɛɵɥɢ ɭɜɟɥɢɱɟɧɵ ɜ ɞɟɫɹɬɶ ɪɚɡ. 

Ɉɫɢ ɚɛɫɰɢɫɫ ɧɚ ɪиɫ. 1 ɢ ɪиɫ. 2, ɩɨ ɩɟɪɟɝɨɧɚɦ ɢɫɫɥɟɞɭɟɦɨɝɨ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɝɨ 

ɭɱɚɫɬɤɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ, ɢɦɟɸɬ ɬɚɤɢɟ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 1 − Ɇɚɪɨ-

ɤɚɧɞ − Ⱦɠɭɦɚ; 2 − Ⱦɠɭɦɚ − ɇɭɪɛɭɥɚɤ; 3 − ɇɭɪɛɭɥɚɤ − Ʉɚɬɬɚɤɭɪɝɚɧ; 4 − Ʉɚɬɬɚ-

ɤɭɪɝɚɧ – Ɋɚɡɴɟɡɞ. № 28; 5 − Ɋɚɡɴɟɡɞ. № 28 − Ɂɢɪɚɛɭɥɚɤ; 6 − Ɂɢɪɚɛɭɥɚɤ − Ɂɢёɜɭɞ-

ɞɢɧ; 7 − Ɂɢёɜɭɞɞɢɧ – ɇɚɜɨɢ. 

 



 

Ɋиɫ. 1. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɯɨɞɚ ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɩɨ ɩɟɪɟɝɨɧɚɦ ɯɨɥɦɢɫɬɨ-

ɝɨɪɧɨɝɨ ɭɱɚɫɬɤɚ Ɇɚɪɨɤɚɧɞ – ɇɚɜɨɢ: tɩ – ɩɨ ɩɟɪɟɝɨɧɚɦ, ɦɢɧ; tɬ – ɜ ɪɟɠɢɦɟ ɬɹɝɢ, 

ɦɢɧ; tɯɯ,ɬ – ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɬɨɪɦɨɠɟɧɢɹ, ɦɢɧ   

 

 

Ɋиɫ. 2. Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɜɨɡɚɦɢ 3ȼɅ80ɋ ɩɨ ɩɟɪɟɝɨɧɚɦ 

ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɝɨ ɭɱɚɫɬɤɚ Ɇɚɪɨɤɚɧɞ – ɇɚɜɨɢ: Ⱥ – ɨɛɳɢɣ (ɩɨɥɧɵɣ)  

ɩɨ ɩɟɪɟɝɨɧɚɦ, ɤȼɬ-ɱ; ɚ – ɭɞɟɥɶɧɵɣ ɩɨ ɩɟɪɟɝɨɧɚɦ, ȼɬ-ɱ/ɬɤɦ ɛɪɭɬɬɨ 



ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚ-

ɱɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɫɧɨɜɧɵɯ ɩɨɤɚ-

ɡɚɬɟɥɟɣ ɩɟɪɟɜɨɡɨɱɧɨɣ ɪɚɛɨɬɵ ɦɚɝɢɫɬɪɚɥɶɧɵɯ (ɩɨɟɡɞɧɵɯ) ɬɪёɯɫɟɤɰɢɨɧɧɵɯ ɷɥɟɤ-

ɬɪɨɜɨɡɨɜ 3ȼɅ80ɋ ɧɚ ɡɚɞɚɧɧɨɦ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɦ ɭɱɚɫɬɤɟ Ɇɚɪɨɤɚɧɞ – ɇɚɜɨɢ ȺɈ 

«Ўɡɛɟɤɢɫɬɨɧ ɬɟɦɢɪ ɣўɥɥɚɪɢ»: 

- ɭɫɪɟɞɧёɧɧɨɟ ɪɚɫɱёɬɧɨɟ ɱɢɫɬɨɟ ɜɪɟɦɹ ɯɨɞɚ ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɩɨ ɩɟɪɟɝɨɧɚɦ ɢ 

ɫɭɦɦɚɪɧɨɟ ɧɚ ɪɚɡɝɨɧ−ɡɚɦɟɞɥɟɧɢɟ ɩɨ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɬɚɧɰɢɹɦ, ɪɚɡɴɟɡɞɚɦ ɢ ɪɚɡ-

ɞɟɥɶɧɵɦ ɩɭɧɤɬɚɦ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 15,03 ɢ 2,27 ɦɢɧɭɬɵ; 

- ɜɨɠɞɟɧɢɟ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɫ ɨɫɬɚɧɨɜɤɚɦɢ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ, 

ɪɚɡɴɟɡɞɚɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦ ɜɨɠɞɟɧɢɟɦ ɛɟɡ 

ɨɫɬɚɧɨɜɨɤ ɧɚ ɩɨɫɥɟɞɧɢɯ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪ-

ɝɢɢ, ɜ ɫɪɟɞɧɟɦ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 27,17 ɩɪɨɰɟɧɬɚ; 

- ɪɚɫɯɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɣ ɨɫɬɚɧɨɜɤɢ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧ-

ɰɢɹɯ, ɪɚɡɴɟɡɞɚɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 145,03 ɤȼɬ-ɱ; 

- ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɞɧɭ ɨɫɬɚɧɨɜɤɭ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢ-

ɛɥɢɡɢɬɟɥɶɧɨ 0,387 ȼɬ-ɱ / ɬ ɤɦ ɛɪɭɬɬɨ; 

- ɭɫɪɟɞɧёɧɧɚɹ ɜɟɥɢɱɢɧɚ ɨɛɳɟɝɨ (ɩɨɥɧɨɝɨ) ɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɨɜ ɷɥɟɤɬɪɢɱɟ-

ɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɤɚɠɞɨɝɨ ɩɟɪɟɝɨɧɚ ɭɱɚɫɬɤɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɫɬɚɜɥɹɟɬ 533,76 

ɤȼɬ-ɱ ɢ 1,587 ȼɬ-ɱ/ɬ ɤɦ ɛɪɭɬɬɨ – ɞɜɢɠɟɧɢɟ ɛɟɡ ɨɫɬɚɧɨɜɨɤ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 

ɫɬɚɧɰɢɹɯ, ɪɚɡɴɟɡɞɚɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ, ɚ ɬɚɤɠɟ 678,79 ɤȼɬ-ɱ ɢ 1,974 ȼɬ-ɱ/ɬ 

ɤɦ ɛɪɭɬɬɨ – ɞɜɢɠɟɧɢɟ ɫ ɨɫɬɚɧɨɜɤɚɦɢ ɧɚ ɩɨɫɥɟɞɧɢɯ; 

- ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɫɪɟɞɧёɧɧɨɣ ɜɟɥɢɱɢɧɵ ɨɛɳɟɝɨ (ɩɨɥɧɨɝɨ) ɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫ-

ɯɨɞɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɛɨɢɯ ɜɢɞɨɜ ɞɜɢɠɟɧɢɹ ɧɚ ɤɚɠɞɨɦ ɩɟɪɟɝɨɧɟ 

ɭɱɚɫɬɤɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 606,28 ɤȼɬ-ɱ ɢ 1,781 ȼɬ-ɱ/ɬ 

ɤɦ ɛɪɭɬɬɨ. 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɜɢɠɟɧɢɹ ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɢ ɪɚɫɯɨɞɵ ɷɥɟɤɬɪɢ-

ɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɬɹɝɭ ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ (ɩɨɟɡɞɧɵɦɢ) ɬɪёɯɫɟɤɰɢɨɧɧɵɦɢ ɷɥɟɤɬɪɨ-

ɜɨɡɚɦɢ 3ȼɅ80ɋ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɟɪɟɜɨɡɨɤ 



ɝɪɭɡɨɜ ɪɚɡɧɵɯ ɜɢɞɨɜ (ɬɢɩɨɜ) ɧɚ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɨɦ ɭɱɚɫɬɤɟ Ɇɚɪɨɤɚɧɞ – ɇɚɜɨɢ ɪɟ-

ɤɨɦɟɧɞɭɸɬɫɹ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɥɨɤɨɦɨɬɢɜɧɵɯ ɞɟɩɨ ɋɚɦɚɪɤɚɧɞ 

ɢ Ȼɭɯɚɪɚ ȺɈ «Ўɡɛɟɤɢɫɬɨɧ ɬɟɦɢɪ ɣўɥɥɚɪɢ». 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɫɩɟɰɢɚɥɢɫɬɵ ɥɢɧɟɣɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫ ɰɟɥɶɸ ɨɫɭ-

ɳɟɫɬɜɥɟɧɢɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɢɯ ɧɚ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɥɨɤɨɦɨɬɢɜɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɬɹɝɢ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɚɧɚɥɢɡɚ ɬɹɝɨɜɵɯ ɤɚ-

ɱɟɫɬɜ ɩɟɪɟɝɨɧɨɜ ɩɪɨɮɢɥɹ ɩɭɬɢ ɪɟɚɥɶɧɵɯ ɯɨɥɦɢɫɬɨ-ɝɨɪɧɵɯ ɢ ɢɞɟɧɬɢɱɧɵɯ ɢɦ ɜɢɪ-

ɬɭɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. 
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