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ɍȾɄ 629.017 
 
 

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇȺə ɈɐȿɇɄȺ ɍɋɌɈɃɑɂȼɈɋɌɂ ɉɈɅɈɀȿɇɂə 
ɒȺɊɇɂɊɇɈ-ɋɈɑɅȿɇȿɇɇɕɏ ɄɈɅȿɋɇɕɏ ɋɊȿȾɋɌȼ ɌɊȺɇɋɉɈɊɌȺ 

 
ȿ.Ⱥ. Ⱦɭɛɢɧɢɧ, ɞɨɰ., ɤ.ɬ.ɧ.,  

ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
 

Аɧɧɨɬаɰиɹ. Вɵɩɨɥɧɟɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɲɚɪ-
ɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɯ ɤɨɥɟɫɧɵɯ ɫɪɟɞɫɬɜ ɬɪɚɧɫɩɨɪɬɚ ɩɪɢ ɢɯ ɪɚɛɨɬɟ ɜ ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨ-
ɜɢɹɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɛɢɥɶɧɨɝɨ ɪɟɝɢɫɬɪɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɉɨɥɭɱɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɯ ɦɚɲɢɧ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɯ 
ɞɜɢɠɟɧɢɹ. 
 
Клɸɱевые ɫлɨва: ɫɪɟɞɫɬɜɨ ɬɪɚɧɫɩɨɪɬɚ, ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɣ, ɩɚɪɚɦɟɬɪ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ-
ɥɨɠɟɧɢɹ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ. 

 
ȿɄɋɉȿɊɂɆȿɇɌȺɅɖɇȺ ɈɐІɇɄȺ ɋɌІɃɄɈɋɌІ ɉɈɅɈɀȿɇɇə ɒȺɊɇІɊɇɈ-

ɁɑɅȿɇɈȼȺɇɂɏ ɄɈɅІɋɇɂɏ ɁȺɋɈȻІȼ ɌɊȺɇɋɉɈɊɌɍ 
 

Є.Ɉ. Ⱦɭɛіɧіɧ, ɞɨɰ., ɤ.ɬ.ɧ.,  
ɏɚɪɤіɜɫɶɤɢɣ ɧɚɰіɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛіɥɶɧɨ-ɞɨɪɨɠɧіɣ ɭɧіɜɟɪɫɢɬɟɬ 

 
Аɧɨɬаɰіɹ. Вɢɤɨɧɚɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɨɰɿɧɤɭ ɩɚɪɚɦɟɬɪɚ ɫɬɿɣɤɨɫɬɿ ɩɨɥɨɠɟɧɧɹ ɲɚɪɧɿɪɧɨ-
ɡɱɥɟɧɨɜɚɧɢɯ ɤɨɥɿɫɧɢɯ ɡɚɫɨɛɿɜ ɬɪɚɧɫɩɨɪɬɭ ɩɪɢ ʀɯ ɪɨɛɨɬɿ ɜ ɪɿɡɧɢɯ ɞɨɪɨɠɧɿɯ ɭɦɨɜɚɯ ɡ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹɦ ɦɨɛɿɥɶɧɨɝɨ ɪɟєɫɬɪɚɰɿɣɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɦɨɠɭɬɶ 
ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɧɨɜɢɯ ɲɚɪɧɿɪɧɨ-ɡɱɥɟɧɨɜɚɧɢɯ ɦɚɲɢɧ ɿ ɦɨɞɟɪɧɿɡɚɰɿʀ ɬɚɤɢɯ, 
ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɛɟɡɩɟɤɢ ʀɯ ɪɭɯɭ. 
 
Клɸɱɨві ɫлɨва: ɡɚɫɿɛ ɬɪɚɧɫɩɨɪɬɭ, ɲɚɪɧɿɪɧɨ-ɡɱɥɟɧɨɜɚɧɢɣ, ɩɚɪɚɦɟɬɪ ɫɬɿɣɤɨɫɬɿ ɩɨɥɨɠɟɧɧɹ, 
ɛɟɡɩɟɤɚ ɪɭɯɭ. 
 

EБPERIMENTAL EVALUATION OF ARTICULATED АHEELED VEHICLES 
POSITION STABILITВ 

 
ВО. DuЛТЧТЧ, AЬЬШМ. PЫШП., PС. D. (EЧР.),  

KСКЫkɨЯ NКЭТШЧКХ AuЭШЦШЛТХО КЧН HТРСаКв UЧТЯОЫЬТЭв 
 

Abstract. With introducing a mobilО mОasurОmОnt sвstОm аith linОar accОlОration sОnsors thОrО аas 
ОбpОrimОntallв dОtОrminОd thО paramОtОr oП position stabilitв oП thО articulatОd аhООlОd vОhiclО on thО 
ОбamplО oП HTA-200 «SloboгhanОts». It аas dОtОrminОd that thО position stabilitв аas providОd аithin 
thО ОntirО rangО oП opОrating spООds and accОlОrations. ThО obtainОd rОsults can bО usОd to ОnhancО 
thО traППic saПОtв oП articulatОd vОhiclОs. 
 
Key words: vОhiclО, articulatОd, position stabilitв paramОtОr, traППic saПОtв. 
 
 

ȼɜɟɞɟɧɢɟ 
 

Эɤɫɩɥɭɚɬɚɰɢɹ ɤɨɥɟɫɧɵɯ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟ-
ɧɟɧɧɵɯ ɫɪɟɞɫɬɜ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɭɤɥɨɧɚɯ ɢ ɜ 
ɭɫɥɨɜɢɹɯ ɩɟɪɟɫɟɱɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɫɨɩɪɹɠɟɧɚ 

ɫ ɪɟɚɥɶɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɩɪɢ 
ɞɜɢɠɟɧɢɢ. Ⱦɥɹ ɨɰɟɧɤɢ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɨɡɦɨɠɧɨɝɨ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ ɪɚɡɥɢɱɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɟ ɪɟɲɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɫɬɨɢɦɨɫɬɶ ɬɚɤɢɯ ɭɫɨ-
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ɜɟɪɲɟɧɫɬɜɨɜɚɧɢɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɫɨɡɞɚɧɢɹ 
ɫɩɟɰɢɚɥɶɧɵɯ ɦɚɲɢɧ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ.  
 
Ɉɞɧɢɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ 
ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɩɟɰɢɚɥɶɧɵɯ 
ɦɨɛɢɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɧɚ ɫɨɜɪɟɦɟɧɧɨɣ 
ɷɥɟɤɬɪɨɧɧɨɣ ɛɚɡɟ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɟɞɭɩɪɟ-
ɞɢɬɶ ɜɨɞɢɬɟɥɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɪɨɤɢɞɵɜɚ-
ɧɢɹ ɢɥɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɚɜɚɪɢɣɧɭɸ ɫɢɬɭɚɰɢɸ 
ɛɟɡ ɟɝɨ ɭɱɚɫɬɢɹ. 
 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɚɤɢɯ ɫɢɫɬɟɦ ɧɟɨɛɯɨɞɢɦ 
ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɭɱɟɫɬɶ 
ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɥɟɫɧɵɯ ɦɚɲɢɧ, 
ɡɧɚɱɟɧɢɹ ɢɯ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨ-
ɠɟɧɢɹ. ɉɨɷɬɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ 
ɧɚ ɨɰɟɧɤɭ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɦ ɩɭɬɟɦ, ɹɜɥɹɸɬɫɹ ɚɤɬɭɚɥɶɧɵɦɢ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɰɟɧɤɭ ɫɬɚɬɢɱɟɫɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɟɫɧɵɯ ɦɚɲɢɧ ɩɪɨɜɨɞɹɬ ɧɚ 
ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɟɧɞɚɯ Д1Ж. Ɋɚɡɥɢɱɧɵɟ ɩɨɞɯɨ-
ɞɵ ɤ ɨɰɟɧɤɟ ɤɚɤ ɫɬɚɬɢɱɟɫɤɨɣ, ɬɚɤ ɢ ɞɢɧɚɦɢ-
ɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɪɟɞɫɬɜ ɬɪɚɧɫɩɨɪɬɚ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɯ, ɩɪɟɞɥɨ-
ɠɟɧɵ ɜ ɪɚɛɨɬɚɯ Д2–5Ж.  
 
ɉɪɟɞɥɚɝɚɟɦɵɟ ɩɨɞɯɨɞɵ ɫɜɹɡɚɧɵ ɫ ɫɨɡɞɚɧɢɟɦ 
ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ, ɦɨɞɟɥɟɣ ɢ ɬ.ɞ. ɉɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɨɡɦɨɠɧɨ ɧɚ ɨɫɧɨɜɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɪɟɝɢɫɬɪɚɰɢɨɧɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Д6, 7Ж, ɚɞɚɩɬɢɪɨɜɚɧ-
ɧɨɝɨ ɞɥɹ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ 
ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ 
ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɯ ɤɨɥɟɫɧɵɯ ɫɪɟɞɫɬɜ 
ɬɪɚɧɫɩɨɪɬɚ ɩɪɢ ɢɯ ɪɚɛɨɬɟ ɜ ɪɚɡɥɢɱɧɵɯ ɞɨ-
ɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ. 
 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨ-
ɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɜɨɡɧɢɤɚɸɳɢɟ ɞɢɧɚɦɢɱɟ-
ɫɤɢɟ ɜɨɡɦɭɳɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɲɚɪɧɢɪ-
ɧɨ-ɫɨɱɥɟɧɟɧɧɭɸ ɦɚɲɢɧɭ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 

 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚя ɨɰɟɧɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɨɥɨɠɟɧɢя ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɯ  
ɦɚɲɢɧ ɜ ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢяɯ 

 
ȼ ɪɚɛɨɬɟ Д8Ж, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɩɚɪ-
ɰɢɚɥɶɧɵɯ ɭɫɤɨɪɟɧɢɣ, ɨɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ 
ɫɨɯɪɚɧɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɩɟɪɟɱɧɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɤɨɥɟɫɧɨɣ ɦɚɲɢɧɵ 
ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɩɨɩɟɪɟɱɧɨɦɭ ɭɤɥɨɧɭ ɫ ɭɱɟ-
ɬɨɦ ɜɥɢɹɧɢɹ ɠɟɫɬɤɨɫɬɢ ɩɨɞɜɟɫɤɢ ɢ ɩɪɢɜɟ-
ɞɟɧɧɨɣ ɠɟɫɬɤɨɫɬɢ ɫɢɫɬɟɦɵ «ɲɢɧɵ–ɝɪɭɧɬ».  
 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɩɪɨɜɟɪɤɚ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɩɨɥɨɠɟɧɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɜɥɢɹɧɢɟ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬ-
ɪɨɜ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɲɚɪɧɢɪɧɨ-
ɫɨɱɥɟɧɟɧɧɨɣ ɤɨɥɟɫɧɨɣ ɦɚɲɢɧɵ ɧɚ ɨɫɧɨɜɟ 
ɪɟɝɢɫɬɪɚɰɢɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɜɨɡɦɭɳɟɧɢɣ ɩɪɢ 
ɟɟ ɞɜɢɠɟɧɢɢ.  
 
Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢ-
ɥɢɫɶ ɧɚ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɨɦ ɤɨɥɟɫɧɨɦ 
ɬɪɚɤɬɨɪɟ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɹɝɨɜɵɦ  ɭɫɢɥɢɟɦ 
35 ɤɇ ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ» ɜ ɫɬɚɧɞɚɪɬɧɨɦ 
ɢɫɩɨɥɧɟɧɢɢ ɫ ɩɪɢɰɟɩɨɦ (ɪɢɫ. 1, ɚ) ɢ ɛɟɡ ɩɪɢ-
ɰɟɩɚ (ɪɢɫ. 1, ɛ). ȼɵɩɨɥɧɹɥɚɫɶ ɪɟɝɢɫɬɪɚɰɢɹ 
ɜɟɪɬɢɤɚɥɶɧɵɯ, ɛɨɤɨɜɵɯ ɢ ɩɪɨɞɨɥɶɧɵɯ ɥɢ-
ɧɟɣɧɵɯ ɭɫɤɨɪɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɲɚɪ-
ɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɣ ɬɪɚɤɬɨɪ ɢ ɬɪɚɤɬɨɪɧɵɣ 
ɩɨɟɡɞ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɞɜɢɠɟɧɢɹ ɜ 
ɤɚɱɟɫɬɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 
 
Ⱥɝɪɟɝɚɬɵ ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɤ-
ɬɨɪɚ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɢɫɩɵɬɚɧɢɣ ɛɵɥɢ ɩɪɨɝɪɟ-
ɬɵ. Ⱦɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɲɢɧɚɯ ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɥɨ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɂɫɩɵ-
ɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɵɯ 
ɭɫɥɨɜɢɹɯ: 
– ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ ɫ ɫɭɳɟɫɬɜɟɧɧɵ-
ɦɢ ɧɟɪɨɜɧɨɫɬɹɦɢ ɦɢɤɪɨɩɪɨɮɢɥɹ, ɞɜɢɠɟɧɢɟ ɫ 
ɩɪɢɰɟɩɨɦ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ –  
4,2 ɦ/ɫ, ɜɵɫɨɬɚ ɧɟɪɨɜɧɨɫɬɟɣ ɞɨɪɨɠɧɨɝɨ ɩɨ-
ɤɪɵɬɢɹ ɞɨɫɬɢɝɚɥɚ 0,2 ɦ, ɞɨɪɨɠɧɵɟ ɭɫɥɨɜɢɹ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɨɛɵɱɧɵɦ Д9Ж; 
– ɧɚ ɝɪɭɧɬɨɜɨɣ ɞɨɪɨɝɟ (ɩɟɪɟɫɟɱɟɧɧɚɹ ɦɟɫɬ-
ɧɨɫɬɶ), ɞɜɢɠɟɧɢɟ ɛɟɡ ɩɪɢɰɟɩɚ. ɉɨɩɟɪɟɱɧɵɟ 
ɭɤɥɨɧɵ ɦɟɫɬɧɨɫɬɢ ɞɨ 90 Д10Ж, ɫɪɟɞɧɹɹ ɫɤɨ-
ɪɨɫɬɶ ɞɜɢɠɟɧɢɹ – 4,2 ɦ/ɫ, ɜɵɫɨɬɚ ɧɟɪɨɜɧɨ-
ɫɬɟɣ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɞɨɫɬɢɝɚɥɚ 0,3 ɦ, 
ɞɨɪɨɠɧɵɟ ɭɫɥɨɜɢɹ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɬɪɭɞɧɵɦ 
ɢ ɨɫɨɛɨ ɬɪɭɞɧɵɦ Д9Ж.  
 
ȼ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ ɢ ɬɪɚɤɬɨɪɧɨɝɨ 
ɩɨɟɡɞɚ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚ-
ɦɟɬɪɵ: ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ, ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, 
ɥɢɧɟɣɧɵɟ ɭɫɤɨɪɟɧɢɹ ɩɨ ɬɪɟɦ ɨɫɹɦ ɫ ɱɟɬɵɪɟɯ 
ɞɚɬɱɢɤɨɜ. ɇɟɩɪɟɪɵɜɧɵɣ ɩɪɨɰɟɫɫ ɡɚɩɢɫɢ ɩɨ-
ɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɭɫɤɨɪɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫ 
ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɤɨɬɨɪɚɹ 
ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ 
ɞɚɧɧɵɟ ɢ ɫɨɯɪɚɧɹɬɶ ɢɯ ɧɚ ɠɟɫɬɤɨɦ ɞɢɫɤɟ 
ɉЭȼɆ, ɚ ɬɚɤɠɟ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɢɫ-
ɩɵɬɚɧɢɣ. 
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Ɋɢɫ. 1. Ɉɛɴɟɤɬɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ: ɚ – ɬɪɚɤɬɨɪɧɵɣ ɩɨɟɡɞ ɫ 

ɞɜɭɯɨɫɧɵɦ ɩɪɢɰɟɩɨɦ (ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ» + 2ɉɌɋ-4); ɛ – ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɣ ɤɨ-
ɥɟɫɧɵɣ ɬɪɚɤɬɨɪ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɹɝɨɜɵɦ ɭɫɢɥɢɟɦ 35 ɤɇ ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ» 

 
Ⱦɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥ ɩɪɢ-
ɦɟɧɟɧ ɦɨɛɢɥɶɧɵɣ ɪɟɝɢɫɬɪɚɰɢɨɧɧɨ-ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ  ɬɪɟɯɤɨɨɪ-
ɞɢɧɚɬɧɵɯ ɞɚɬɱɢɤɨɜ ɥɢɧɟɣɧɵɯ ɭɫɤɨɪɟɧɢɣ 
FrООsМКХО SОЦТМoЧНuМtor ɦɨɞɟɥɢ MMA7260QT 
(ɬɚɛɥ. 1), ɚ ɬɚɤɠɟ ɉЭȼɆ ɞɥɹ ɫɧɹɬɢɹ ɢ ɚɪɯɢ-
ɜɚɰɢɢ ɞɚɧɧɵɯ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɬɜɨɪɱɟɫɤɢɦ 
ɤɨɥɥɟɤɬɢɜɨɦ Д6Ж, ɢ ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɞɥɹ 
ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧ-
ɧɵɯ ɦɚɲɢɧ (ɪɢɫ. 2). 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɤɚɛɟ-
ɥɹ ɫɨɫɬɚɜɢɥɚ ɦɟɧɟɟ 7 ɦɟɬɪɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɧɟ ɭɱɢɬɵɜɚɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢ ɩɟɪɟɞɚɱɟ ɫɢɝ-
ɧɚɥɚ Д12Ж. ɉɨ ɞɜɚ ɞɚɬɱɢɤɚ ɭɫɤɨɪɟɧɢɣ ɭɫɬɚ-
ɧɚɜɥɢɜɚɥɢɫɶ ɧɚ ɤɚɠɞɨɣ ɩɨɥɭɪɚɦɟ ɬɪɚɤɬɨɪɚ 
ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ» ɫɢɦɦɟɬɪɢɱɧɨ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɢɯ ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɣ. ɇɚ ɪɢɫ. 3 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɟɫɬɚ ɢ ɫɩɨɫɨɛ ɤɪɟɩɥɟɧɢɹ ɞɚɬ-
ɱɢɤɨɜ ɥɢɧɟɣɧɵɯ ɭɫɤɨɪɟɧɢɣ ɧɚ ɩɟɪɟɞɧɟɣ ɢ 
ɡɚɞɧɟɣ ɩɨɥɭɪɚɦɚɯ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɨɝɨ 
ɬɪɚɤɬɨɪɚ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɫɢɝɧɚɥɨɜ ɞɚɬɱɢɤɨɜ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Д13Ж, ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ 
ɮɢɥɶɬɪ Ȼɚɬɬɟɪɜɨɪɬɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɨɝɪɟɲɧɨ-
ɫɬɟɣ ɢɡɦɟɪɟɧɢɣ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ ɭɫɤɨɪɟɧɢɣ, ɫ ɭɱɟɬɨɦ ɩɨɝɪɟɲɧɨɫɬɢ 
ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ, ɧɟ ɩɪɟɜɵɲɚɥɚ 3 %. 

 
 

 
 

Ɋɢɫ. 2. Ɇɨɛɢɥɶɧɵɣ ɪɟɝɢɫɬɪɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ: 1 – ɉɄ; 2, 3 – ɞɚɬɱɢɤɢ ɭɫɤɨɪɟ-
ɧɢɣ; 4 – GPS-ɩɪɢɟɦɧɢɤ 

 
Ɍɚɛɥɢɰɚ 1 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɨɜ ɥɢɧɟɣɧɵɯ ɭɫɤɨɪɟɧɢɣ FrООsМКХО SОЦТМoЧНuМtor 

MMA7260QT Д11Ж 
 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ, ɦ/ɫ2 ± 14,7 
ɂɧɬɟɪɜɚɥ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɋ – 40…+ 105 
Ɋɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 2,2–3,6 
ɑɚɫɬɨɬɚ ɫɧɹɬɢɹ ɞɚɧɧɵɯ, ɫ-1 80 
ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɧɟ ɛɨɥɟɟ, % 1 
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Ɋɢɫ. 3. Ʉɪɟɩɥɟɧɢɟ ɬɪɟɯɤɨɨɪɞɢɧɚɬɧɵɯ ɞɚɬɱɢɤɨɜ ɥɢɧɟɣɧɵɯ ɭɫɤɨɪɟɧɢɣ ɧɚ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɨɦ 

ɬɪɚɤɬɨɪɟ ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ»: ɚ – ɤɪɟɩɥɟɧɢɟ ɧɚ ɩɟɪɟɞɧɟɣ ɩɨɥɭɪɚɦɟ; ɛ – ɤɪɟɩɥɟɧɢɟ ɧɚ 
ɡɚɞɧɟɣ ɩɨɥɭɪɚɦɟ 

 
ɇɚ ɪɢɫ. 4 ɩɨɤɚɡɚɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɛɨɤɨɜɵɟ 
ɭɫɤɨɪɟɧɢɹ ɩɟɪɟɞɧɟɣ ɫɟɤɰɢɢ ɲɚɪɧɢɪɧɨ-
ɫɨɱɥɟɧɟɧɧɨɝɨ ɬɪɚɤɬɨɪɚ ɏɌȺ-200 «ɋɥɨɛɨɠɚ-
ɧɟɰ», ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɫ 
ɩɪɢɰɟɩɨɦ. Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɥɭɱɟɧɵ ɥɢɧɟɣɧɵɟ 
ɭɫɤɨɪɟɧɢɹ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɫɟɤɰɢɣ ɩɪɢ 
ɞɜɢɠɟɧɢɢ ɬɪɚɤɬɨɪɚ ɢ ɬɪɚɤɬɨɪɧɨɝɨ ɩɨɟɡɞɚ ɜ 

ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ, ɨɩɢɫɚɧɧɵɯ 
ɜɵɲɟ. ɉɪɢ ɩɨɦɨɳɢ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɥɭɱɟɧɧɨɣ 
ɜ ɪɚɛɨɬɟ Д14Ж, ɨɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɭɫɬɨɣ-
ɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɫɟɤɰɢɣ – ɭɝɥɨɜɵɟ ɫɤɨɪɨ-
ɫɬɢ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɯ, ɩɟɪɩɟɧɞɢɤɭ-
ɥɹɪɧɵɯ ɤ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ.  
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Ɉɬɮɢɥɶɬɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ

 
ɛ 

 
Ɋɢɫ. 4. Ƚɪɚɮɢɤɢ ɥɢɧɟɣɧɵɯ ɭɫɤɨɪɟɧɢɣ ɩɟɪɟɞɧɟɣ ɫɟɤɰɢɢ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɨɝɨ ɬɪɚɤɬɨɪɚ  

ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ»: ɚ – ɜɟɪɬɢɤɚɥɶɧɵɟ; ɛ – ɛɨɤɨɜɵɟ 
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Эɬɢ ɩɚɪɚɦɟɬɪɵ  ɫɪɚɜɧɢɜɚɥɢɫɶ ɫ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɦɢ ɭɝɥɨɜɵɦɢ ɫɤɨɪɨɫɬɹɦɢ, ɩɨɥɭ-
ɱɟɧɧɵɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɬɟɨ-
ɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ Д8Ж (ɞɥɹ ɩɟɪɟɞɧɟɣ 
ɫɟɤɰɢɢ ɪɚɫɱɟɬɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɞɨɩɭɫɬɢɦɵɯ ɭɝɥɚɯ ɩɨɩɟɪɟɱɧɵɯ 
ɭɤɥɨɧɨɜ ɫɨɫɬɚɜɢɥɢ 1,32–1,76 ɫ-1, ɞɥɹ  ɡɚɞɧɟɣ 
ɫɟɤɰɢɢ  – 1,91–2,39 ɫ-1), ɢ ɞɟɥɚɥɫɹ ɜɵɜɨɞ ɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɨɣ ɫɢɬɭɚ-
ɰɢɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɪɟɞɫɬɜɚ ɬɪɚɧɫɩɨɪɬɚ. 
 
ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɩɨɡɜɨɥɢɥɢ ɩɨɥɭɱɢɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚ-
ɦɟɬɪɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜ ɜɢɞɟ ɭɝɥɨ-
ɜɵɯ ɫɤɨɪɨɫɬɟɣ ɫɟɤɰɢɣ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧ-

ɧɨɝɨ ɬɪɚɤɬɨɪɚ ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ» ɜ ɪɚɡ-
ɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
 
ɇɚ ɪɢɫ. 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɞɥɹ ɞɜɢɠɟɧɢɹ ɫ ɩɪɢɰɟɩɨɦ. Ɍɚɤɢɟ ɭɫɥɨ-
ɜɢɹ ɞɜɢɠɟɧɢɹ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɨɝɨ ɤɨ-
ɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱ-
ɧɵɦɢ ɜ ɪɟɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 
Ɉɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɥɨɠɟɧɢɹ 
ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɧɚ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɢɯ 
ɫɤɨɪɨɫɬɟɣ ɢ ɭɫɤɨɪɟɧɢɣ. ȼɨɡɧɢɤɚɸɳɢɟ ɭɝɥɨ-
ɜɵɟ ɫɤɨɪɨɫɬɢ ɧɟ ɩɪɟɜɵɲɚɥɢ ɪɚɫɱɟɬɧɵɟ ɩɪɟ-
ɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ (ɪɢɫ. 5).  
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ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ
ɞɥɹ ɩɟɪɟɞɧɟɣ ɫɟɤɰɢɢ

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ
ɞɥɹ ɡɚɞɧɟɣ ɫɟɤɰɢɢ

Ɋɹɞ6

Ɋɹɞ4

 
 

Ɋɢɫ. 5. Ƚɪɚɮɢɤ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ (ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ) ɫɟɤɰɢɣ 
ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɨɝɨ ɬɪɚɤɬɨɪɚ  ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ» ɩɪɢ ɞɜɢɠɟɧɢɢ ɫ ɩɪɢɰɟɩɨɦ 

 
Ʉɨɧɬɪɨɥɶ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ  
(ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ ɫɟɤɰɢɣ) ɜ ɪɟɠɢɦɟ ɪɟɚɥɶ-
ɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨɡɜɨɥɢɬ ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɨɩɟ-
ɪɚɬɨɪɚ ɡɜɭɤɨɜɵɦ ɢɥɢ ɫɜɟɬɨɜɵɦ ɫɢɝɧɚɥɨɦ ɢ 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɫɧɢɠɚɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɫɪɟɞɫɬɜɚ ɬɪɚɧɫɩɨɪɬɚ ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɣ ɟɝɨ 
ɨɫɬɚɧɨɜɤɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɪɨɤɢɞɵɜɚ-
ɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɵɯ 
ɤɨɥɟɫɧɵɯ ɬɪɚɤɬɨɪɨɜ ɜɨɡɦɨɠɧɨ ɧɚ ɨɫɧɨɜɟ 
ɩɪɢɦɟɧɟɧɢɹ ɚɞɚɩɬɢɪɨɜɚɧɧɨɝɨ ɦɨɛɢɥɶɧɨ-
ɪɟɝɢɫɬɪɚɰɢɨɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫ ɞɚɬɱɢɤɚɦɢ 
ɥɢɧɟɣɧɵɯ ɭɫɤɨɪɟɧɢɣ.  

 
ȼɵɜɨɞɵ 

 
1. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ ɫɟɤɰɢɣ 
ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɨɝɨ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ 
ɏɌȺ-200 «ɋɥɨɛɨɠɚɧɟɰ» (ɜ ɩɥɨɫɤɨɫɬɹɯ, ɩɟɪ-
ɩɟɧɞɢɤɭɥɹɪɧɵɯ ɤ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ), ɩɪɢ 
ɪɚɛɨɬɟ ɜ ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɟ 

ɩɪɟɜɵɲɚɥɢ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɟɪɟɞ-
ɧɟɣ  ɫɟɤɰɢɢ 1,32–1,76 ɫ-1, ɞɥɹ  ɡɚɞɧɟɣ ɫɟɤɰɢɢ  
– 1,91–2,39 ɫ-1.  
 
2. Ʉɨɧɬɪɨɥɶ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨɡɜɨɥɢɬ ɜ ɪɭɱɧɨɦ 
ɪɟɠɢɦɟ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɛɨɪɬɨɜɵɯ ɫɢɫɬɟɦ, ɫɧɢɠɚɬɶ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɤɨɥɟɫɧɨɣ ɦɚɲɢɧɵ ɜɩɥɨɬɶ ɞɨ ɨɫɬɚ-
ɧɨɜɤɢ, ɢɫɤɥɸɱɢɜ ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ ɨɩɪɨɤɢɞɵ-
ɜɚɧɢɹ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ɍɟɯɧɢɤɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ. Ɇɟɬɨɞɵ 

ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ: ȽɈɋɌ 12.2.002-91. 
ɋɋȻɌ. – ȼɜɟɞ. 1992-07-01. – Ɇ.: ɂɡɞ-ɜɨ 
ɫɬɚɧɞɚɪɬɨɜ, 1991. – 61 ɫ. 

2. Ʌɿɥɟɜɦɚɧ І. ȼɢɡɧɚɱɟɧɧɹ ɝɪɚɧɢɱɧɨɝɨ ɤɭɬɚ 
ɩɨɩɟɪɟɱɧɨʀ ɫɬɚɬɢɱɧɨʀ ɫɬɿɣɤɨɫɬɿ ɦɨɛɿɥɶ-
ɧɢɯ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ ɦɟ-
ɬɨɞɨɦ ɮɿɡɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ / І. Ʌɿɥɟɜ-

ȼɪɟɦɹ, ɫ 
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ɦɚɧ, Ɉ. Ʌɿɥɟɜɦɚɧ, Ɂ. Ɍɟɪɟɳɭɤ // Ɍɟɯɧɿɤɚ ɿ 
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– 2010. – №5 (8). – ɋ. 37–39. 

3. Ɂɚɞɨɪɨɠɧɹ ȼ.ȼ. ɉɿɞɜɢɳɟɧɧɹ ɛɟɡɩɟɤɢ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɥɿɫɧɢɯ ɦɚɲɢɧ ɩɪɢ ɜɢ-
ɤɨɧɚɧɧɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɪɨɛɿɬ ɧɚ ɩɨɩɟɪɟɱ-
ɧɨɦɭ ɫɯɢɥɿ: ɚɜɬɨɪɟɮ. ɞɢɫ. ɧɚ ɡɞɨɛɭɬɬɹ 
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ɬɢ ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧёɧɧɵɯ ɤɨɥɟɫɧɵɯ 
ɦɚɲɢɧ: ɚɜɬɨɪɟɮ. ɞɢɫɫ. ɧɚ ɫɨɢɫɤ. ɭɱɟɧ. 
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ɏ., 1964. – 21 ɫ. 
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