


Бˋоˎоˆˋя ˅ ˔еˎь˔ˍоˏ хоˊяˌ˔˕˅е №ͷȋͷ8Ȍ, ͸Ͷͷ8 

 

1 

 

 
ʢ˚˓ˈˇˋ˕ˈˎ˟ ˋ ˋˊˇ˃˕ˈˎ˟: ʣˈˇˈ˓˃ˎ˟ːˑˈ ˆˑ˔˖ˇ˃˓˔˕˅ˈːːˑˈ ˄ˡˇˉˈ˕ːˑˈ  

ˑ˄˓˃ˊˑ˅˃˕ˈˎ˟ːˑˈ ˖˚˓ˈˉˇˈːˋˈ ˅˞˔˛ˈˆˑ ˑ˄˓˃ˊˑ˅˃ːˋˢ 

«ʝ˓ˎˑ˅˔ˍˋˌ ˆˑ˔˖ˇ˃˓˔˕˅ˈːː˞ˌ ˃ˆ˓˃˓ː˞ˌ ˖ːˋ˅ˈ˓˔ˋ˕ˈ˕ ˋˏˈːˋ ʜ. ʑ. ʞ˃˓˃˘ˋː˃» 

 

 
ʒˎ˃˅ː˞ˌ ˓ˈˇ˃ˍ˕ˑ˓: 

А.И. Шˈːˇ˃ˍˑ˅, ˇˑˍ˕ˑ˓ ˔ˈˎ˟˔ˍˑ˘ˑˊˢˌ˔˕˅ˈːː˞˘ ː˃˖ˍ, ˒˓ˑ˗ˈ˔˔ˑ˓, ˚ˎˈː ʠˑˡˊ˃ ˒ˋ˔˃˕ˈˎˈˌ ʟˑ˔˔ˋˋ 

 

ʟˈˇ˃ˍ˙ˋˑːː˃ˢ ˍˑˎˎˈˆˋˢ: 
 

ȼ.ɋ. Ȼɭɹɪɨɜ (ɩɪɟɞɫɟɞɚɬɟɥɶ),  
ɞ. ɫ.-ɯ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. Ɉɪёɥ) 
ɂ.Ⱥ. ȿɝɨɪɨɜ,  
ɞ. ɛ.ɧ., ɩɪɨɮɟɫɫɨɪ, ɚɤɚɞɟɦɢɤ ɊȺɇ (ɝ. Ɇɨɫɤɜɚ) 
Ⱥ.ɋ. Ⱦɟɥɹɧ,  
ɞ. ɫ.-ɯ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. Ɇɨɫɤɜɚ) 
Ʌ.ȼ. Ʉɚɥɚɲɧɢɤɨɜɚ,  
ɞ. ɮɢɥɨɥɨɝ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ (ɝ. Ɉɪёɥ) 
ɋ.ɂ. Ʉɨɧɨɧɟɧɤɨ,  
ɞ. ɫ.-ɯ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. Ʉɪɚɫɧɨɞɚɪ) 
Ⱥ.Ⱥ. Ʉɨɪɨɜɭɲɤɢɧ,  
ɞ. ɛɢɨɥ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. Ɋɹɡɚɧɶ) 
ɋ.Ⱦ. Ʉɧɹɡɟɜ,  
ɞ. ɫ.-ɯ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. Ɉɪёɥ)  

ȼ.ɂ. Ʉɪɸɤɨɜ,  
ɞ. ɛɢɨɥ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. Ɉɪёɥ) 
Ɋ.ɇ. Ʌɹɲɭɤ,  
ɞ. ɫ.-ɯ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. Ɉɪёɥ) 
ȼ.ȼ. Ɉɛɥɢɜɚɧɰɨɜ,  
ɞ. ɫ.-ɯ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. ɋɟɜɚɫɬɨɩɨɥɶ)  

ɋ.ɇ. ɏɚɪɢɬɨɧɨɜ, 
ɞ. ɫ.-ɯ. ɧ., ɩɪɨɮɟɫɫɨɪ (ɝ. Ɇɨɫɤɜɚ) 
M.A. Shariati,  
Islamic Azad University (ɝ. Ɍɟɝɟɪɚɧ) 

ɋɨɞɟɪɠɚɧɢɟ 
 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɝɟɧɟɬɢɤɚ  

 

Ʉɪɸɤɨɜ ȼ.ɂ. ɂɨɧɵ ɦɟɞɢ ɢɧɞɭɰɢɪɭɸɬ ɦɢɤɪɨɹɞɪɚ 
ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɤɚɪɩɚ……………………………………..
  

 

Ⱥɤɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ 

 

Ʌыɫɟɧɤɨ ɇ.ɇ. Сɨɜɪɟɦɟɧɧɵɟ ɝɟɪɛɢɰɢɞɵ ɜ ɩɨɫɟɜɚɯ ɫɨɢ  

 

Чиɧɹɟɜɚ Ю.Ɂ. Аɞɚɩɬɢɜɧɵɣ ɩɨɬɟɧɰɢɚɥ ɜɚɥɟɪɢɚɧɵ 
ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ ………. 
 

Ʉɪɚɦɚɪɟɧɤɨ Ɇ.ȼ. Пɪɨɞɭɤɬɢɜɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɢɯ 
ɛɨɛɨɜɨ-ɦɹɬɥɢɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɞɥɢɬɟɥɶɧɨɝɨ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɧɨɣ ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ. 

 

Ʉɚɥɝɚɧɨɜ А.А. Пɨɫɥɟɞɟɣɫɬɜɢɟ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ 
ɭɞɨɛɪɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɢɥɨɜɵɯ ɨɫɚɞɤɨɜ ɧɚ ɭɪɨɠɚɣ-
ɧɨɫɬɶ ɤɭɤɭɪɭɡɵ………………………………………………  

 

ɋɨɜɪɟɦɟɧɧɵɟ ɚɫɩɟɤɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ  

ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɨɞɭɤɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ  

 
Ƚɚɜɪиɥɨɜɚ А.ɂ. Ʌɨɛɨɞиɧɚ Т.Е., Ʌɟщуɤɨɜ Ʉ.А Фɭɧɤ-
ɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɹɫɧɵɯ ɩɚɲ-
ɬɟɬɨɜ ɩɪɢ ɡɚɦɟɧɟ ɩɲɟɧɢɱɧɨɣ ɦɭɤɢ ɧɚ ɦɭɤɭ ɧɟɬɪɚɞɢ-
ɰɢɨɧɧɵɯ ɜɢɞɨɜ ……………………………………………….  

 

Ʌɨɛɨɞиɧɚ Т.Е., Ƚɚɜɪиɥɨɜɚ А.ɂ., Ʌɟщуɤɨɜ Ʉ.А Фɭɧɤ-
ɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɥɭɮɚɛɪɢɤɚ-
ɬɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɪɟɰɟɩɬɭɪɟ ɲɪɨɬɚ ɢɡ ɪɚɫ-
ɬɨɪɨɩɲɢ ……………………………………………………… 
 

 

 

ɫɬɪ. 
 

 

3 

 

 

 

10 

 

 

15 

 

 

 

18 

 

 

 

20 

 

 

 

 

 

 

 

23 

 

 

 

 

27 

  

Аˇ˓ˈ˔ ˋˊˇ˃˕ˈˎˢ ˋ ˓ˈˇ˃ˍ˙ˋˋ: ͵ͲʹͲͳͻ, ʟˑ˔˔ˋˢ, ˆ. ʝ˓ёˎ, ˖ˎ. ʒˈːˈ˓˃ˎ˃ ʟˑˇˋː˃, ˇ. ͸ͻ 

ʠ˅ˋˇˈ˕ˈˎ˟˔˕˅ˑ ˑ ˓ˈˆˋ˔˕˓˃˙ˋˋ ʠʛИ ˅˞ˇ˃ːˑ ʣˈˇˈ˓˃ˎ˟ːˑˌ ˔ˎ˖ˉ˄ˑˌ ˒ˑ ː˃ˇˊˑ˓˖ ˅ ˔˗ˈ˓ˈ ˔˅ˢˊˋ,  ˋː˗ˑ˓ˏ˃˙ˋˑːː˞˘ ˕ˈ˘ːˑˎˑˆˋˌ ˋ ˏ˃˔˔ˑ˅˞˘ ˍˑˏˏ˖ːˋˍ˃˙ˋˌ ȋʟˑ˔ˍˑˏː˃ˇˊˑ˓Ȍ, ʞИ №ʣʠ ͹͹-70557 ˑ˕ 
03.08.2017 ˆ. ȋ˒˓ˈˇ˞ˇ˖щˈˈ ˔˅ˋˇˈ˕ˈˎ˟˔˕˅ˑ ʞИ №ʣʠ ͹͹-ͷͶ͵͹ʹ ˑ˕ ʹͻ.Ͳͷ.ʹͲͳ͵ ˆ.) 

 ʝ˕˒ˈ˚˃˕˃ːˑ ˅ ˋˊˇ˃˕ˈˎ˟˔˕˅ˈ ʣʒʐʝʢ ʑʝ ʝ˓ˎˑ˅˔ˍˋˌ ʒʏʢ. Аˇ˓ˈ˔ ˋˊˇ˃˕ˈˎ˟˔˕˅˃ (˕ˋ˒ˑˆ˓˃˗ˋˋ):  ͵ͲʹͲʹͺ, ˆ. ʝ˓ёˎ, ˄˖ˎ˟˅˃˓ ʞˑ˄ˈˇ˞, ͳͻ, ˎˋ˙ˈːˊˋˢ ʚʟ№Ͳʹͳ͵ʹͷ ˑ˕ ʹ͵.Ͳʹ.ͳͻͻͻ ˆ.   

Яˊ˞ˍ: ˓˖˔˔ˍˋˌ, ˃ːˆˎˋˌ˔ˍˋˌ  

ʡˈˎˈ˗ˑː: ˆˎ. ˓ˈˇ˃ˍ˕ˑ˓ – 8-953-816-78-84, ˗˃ˍ˔: +7 (4862) 76-06-64 

ʔ-mail: bio413@ya.ru ȋˇˎˢ ˏ˃˕ˈ˓ˋ˃ˎˑ˅Ȍ, aish78@yandex.ru ȋˇˎˢ ˒ˈ˓ˈ˒ˋ˔ˍˋȌ 

ʠˇ˃ːˑ ˅ ː˃˄ˑ˓: 12.03.2018 ˆ. ʞˑˇ˒ˋ˔˃ːˑ ˅ ˒ˈ˚˃˕˟: 19.03.2018 ˆ.   

ʓ˃˕˃ ˅˞˘ˑˇ˃: 22.03.2018 ˆ.  

ʞˈ˓ˋˑˇˋ˚ːˑ˔˕˟ ˅˞˘ˑˇ˃, ˑ˄˝ёˏ: Ͷ ˓˃ˊ˃ ˅ ˆˑˇ, ˇˑ ͳͲͲ ˔˕˓˃ːˋ˙, ʏͶ. 
ʡˋ˓˃ˉ: ͵ͲͲ ˠˍˊˈˏ˒ˎˢ˓ˑ˅. Цˈː˃ ˔˅ˑ˄ˑˇː˃ˢ. 
ʣˑ˓ˏ˃˕: ͸Ͳ˘ͺͶ/8. ʐ˖ˏ˃ˆ˃ ˑ˗˔ˈ˕ː˃ˢ. ʒ˃˓ːˋ˕˖˓˃ ʡ˃ˌˏ˔. 
ʣˑ˕ˑ ː˃ ˑ˄ˎˑˉˍˈ: ˒ˈ˓˅ˑ˙˅ˈ˕ ˅ˈ˔ˈːːˋˌ ˅ ʝ˓ˎˑ˅˔ˍˑˌ ˑ˄ˎ˃˔˕ˋ ȋ˗ˑ˕ˑ ʠ. Е. ʜˑˊˇ˓˖ːˑ˅)    
 ʛːˈːˋˈ ˓ˈˇ˃ˍ˙ˋˋ ˏˑˉˈ˕ ːˈ ˔ˑ˅˒˃ˇ˃˕˟ ˔ ˏːˈːˋˈˏ ˃˅˕ˑ˓ˑ˅.  

                                                                                                    

     © ʣʒʐʝʢ ʑʝ ʝ˓ˎˑ˅˔ˍˋˌ ʒʏʢ, ʹͲͳͺ    
 

mailto:413@ya.ru
mailto:aish78@yandex.ru


Бˋоˎоˆˋя ˅ ˔еˎь˔ˍоˏ хоˊяˌ˔˕˅е №ͷȋͷ8Ȍ, ͸Ͷͷ8 

 

2 

 

 
Publisher and editorial: Federal State Budgetary  

Educational Establishment of Higher Education  

"Orel State Agrarian University named after N.V. Parakhin" 

 

 

Chief Editor: 

A.I. Shendakov, 
Doctor of Agricultural Sciences, professor,  

member of the Writers' Union of Russia,  

 

Editorial team: 

 
V.S. Buyarov (chairman), 
Doctor of Agricultural Sciences, Professor (Orel) 
I.A. Egorov, 
Doctor of Biological Sciences, Professor,  

Academician of RAS (Moscow) 

A.S. Delyan, 
Doctor of Agricultural Sciences., Professor (Moscow) 

L.V. Kalashnikova, 
Doctor of Philology Science, Professor (Orel) 
S.I. Kononenko, 
Doctor of Agricultural Sciences., Professor (Krasnodar) 

A.A. Korovushkin, 
Doctor of Agricultural Sciences, Professor (Ryazan) 
S.D. Knyazev, 
Doctor of Agricultural Sciences, Professor (Orel) 
V.I. Kryukov, 
Doctor of Biological Sciences, Professor (Orel) 
R.N. Lyashuk, 
Doctor of Agricultural Sciences, Professor (Orel) 
V.V. Oblivantsov, 
Doctor of Agricultural Sciences, Professor (Sevastopol) 
S.N. Kharitonov, 
Doctor of Agricultural Sciences, Professor (Moscow) 
M.A. Shariati,  
Islamic Azad University (Tehran) 

 

Table of Content 
 

Ecological genetics 

 
Kryukov V.I. Copper ions induce the micronuclei in the 

Мarp erвthroМвtes…………………………………………… 

 

Actual issues of plant growing 

 
Lysenko N.N. Modern herbicides in soвbean Мrops… 
 

Chinyaeva Yu.Z. Adaptive potential of Valeriana offic-

inalis in conditions of forest-steppe of the Trans-Ural 

region………………………………………………………… 

 

Kramarenko M.V., Productivity of perennial legume-

meadow grass mixtures of long-term use in the condi-

tions of the northern forest-steppe of the Trans-Urals… 
 

Kalganov A.A. Aftereffect of organo-mineral fertilizers 

on the basis of sludge deposits on the productivity of 

maize…………………………………………………………. 
 

Actual issues of production and processing 

 of products animal husbandry 
 

Gavrilovɚ A.I, Lobodina Т.E., Leshukov K.A., Func-

tional-and-technological properties of meat pates with 

replacing wheat flour on the flour non-traditional spe-

cies……………………………………………………………. 
 

Lobodina Т.E., Gavrilovɚ A.I, Leshukov K.A. Func-

tional-and-technological properties of meat semi-

finished products when used aННition of Sílвbum 
mariпnum in a recipe…………………………………. 

 

ɪ. 
 

 

 

3 

 

 

 

10 

 

 

15 

 

 

 

18 

 

 

 

20 

 

 

 

 

 

 

 

23 

 

 

 

 

27 

  

The address of the publisher and the editorial office: 302019, Russia, Orel, General Rodina street, 69 

The publication is registered by the Federal Service for Supervision of Communications and Mass Media  

of Russian Federation, Registration certificate PI № FS 77-70557 of March 03, 2017 (previous registration 

certificate P) № FS 77-54372 of May 29, 2013) 

 

Printed in the publishing house FSBEE HE Orel SAU. Address of the publishing house (printing house): 

302028, Orel city, Victory Blvd, 19, license LP №Ͳʹͳ͵ʹͷ of February 23, 1999.    

Language: Russian, English 

Tel: Ch. Editor-8-953-816-78-84, fax: +7 (4862) 76-06-64 

ʔ-mail: bio413@ya.ru (for materials), aish78@yandex.ru (for correspondence) 

Admitted to the set: 12.03.2018. Signed in print: 19.03.2018.   

Issued on: 22.03.2018.   

Frequency of output, volume: 4 issues per year, up to 100 pages, A4. 

Circulation: 300 copies. The price is free.  

Format: ͸Ͳ˘ͺͶ/ͺ. Offset ГaГer. (eadset TiАes. 
Photo on the front cover by S.E. Nozdrunov (Prímula véris in Orel region, Russia)  
 

The point of view of EditВrial bВard АaМ БВt cВiБcide with ВГiБiВБ Вf articles’ authВrs.  
 

     © FSBEE HE Orel SAU, 2018    
 

 

 

mailto:413@ya.ru
mailto:aish78@yandex.ru


Бˋоˎоˆˋя ˅ ˔еˎь˔ˍоˏ хоˊяˌ˔˕˅е №ͷȋͷ8Ȍ, ͸Ͷͷ8 

 

3 

ɍȾɄ/UDC 574.24: 575.224.46.044 

Ʉɪɸɤɨɜ ȼ.ɂ., ɞɨɤɬɨɪ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

ɎȽȻɈɍ ȼɈ «Ɉɪɥɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ  

ɢɦ. ɇ.ȼ. ɉɚɪɚɯɢɧɚ», Ɋɨɫɫɢɹ, ɝ. Ɉɪёɥ 

ɬɟɥ. 8 (4862) 47 51 71, e-mail: iniic@mail.ru 

 

Kriukov V.I. , doctor of biological sciences, professor 

Orel state agrarian university, Russia, Orel 

 

ɂɈɇЫ ɆȿȾɂ ɂɇȾɍɐɂɊɍɘɌ ɆɂɄɊɈəȾɊȺ ȼ ɗɊɂɌɊɈɐɂɌȺɏ ɄȺɊɉȺ 

(Copper ions induce the micronuclei in the carp erythrocytes) 

 

   Ɍɹɠёɥɵɟ ɦɟɬɚɥɥɵ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 
ɝɪɭɩɩ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɛɢɨɫɮɟɪɵ. ɉɨ 
ɷɬɨɣ ɩɪɢɱɢɧɟ ɦɭɬɚɝɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ 
ɞɥɹ ɨɪɝɚɧɢɡɦɨɜ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ ɬɪɟ-
ɛɭɸɬ ɬɳɚɬɟɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɱɚɫɬɨɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɢɤɪɨɹɞɟɪ 
ɢ ɞɪɭɝɢɯ ɹɞɟɪɧɵɯ ɚɧɨɦɚɥɢɣ ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɤɚɪɩɨɜ 
ɩɨɫɥɟ 24- ɱɚɫɨɜɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɪɵɛ ɜ ɜɨɞɟ, ɫɨɞɟɪɠɚ-
ɳɟɣ ɢɨɧɵ ɦɟɞɢ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 0,5-8,0 ɦɝ/ɥ. ɍɫɬɚ-
ɧɨɜɥɟɧɨ, ɱɬɨ ɫɭɬɨɱɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢɨɧɨɜ ɦɟɞɢ ɜɵɡɵ-
ɜɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɣ ɪɨɫɬ ɱɚɫɬɨɬɵ ɦɢɤɪɨ-
ɹɞɟɪ ɢ ɞɪɭɝɢɯ ɹɞɟɪɧɵɯ ɧɚɪɭɲɟɧɢɣ ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɤɚɪ-
ɩɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ ɪɵɛɵ, ɤɚɪɩ, ɬɹɠёɥɵɟ ɦɟɬɚɥɥɵ, 
ɦɟɞɶ, ɫɭɥɶɮɚɬ ɦɟɞɢ, ɦɭɬɚɝɟɧɟɡ, ɦɢɤɪɨɹɞɪɚ. 

   Heavy metals are one of the main groups of anthropo-

genic pollutants of the biosphere. For this reason, the mu-

tagenic properties of heavy metals require careful study 

for organisms of different taxonomic groups. The author 

investigated the frequencies of micronuclei and other nu-

clear anomalies in erythrocytes of carp after 24 hours of 

exposure to copper ions. The concentration of copper ions 

in water varied from 0.5 to 8.0 mg/l. It was found that the 

daily effect of copper ions causes a statistically significant 

increase in nuclear anomalies in carp erythrocytes. 
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ȼɜɟɞɟɧɢɟ 

Ɂɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɨɥɹɦɢ ɬɹɠёɥɵɯ 
ɦɟɬɚɥɥɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɩɪɨɛɥɟɦɨɣ ɷɤɨɥɨɝɢɢ. ɉɨ-
ɫɥɟɞɧɢɟ 25 ɥɟɬ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜ ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɢ 
ɩɨɜɵɲɟɧɧɵɦ ɜɧɢɦɚɧɢɟɦ ɤ ɩɪɨɛɥɟɦɚɦ, ɫɜɹɡɚɧɧɵɦ ɫ 
ɡɚɝɪɹɡɧɟɧɢɟɦ ɬɹɠёɥɵɦɢ ɦɟɬɚɥɥɚɦɢ ɜɨɞɧɵɯ ɷɤɨɫɢ-
ɫɬɟɦ. Ɋɟɤɢ ɢ ɨɡёɪɚ ɫɬɚɥɢ ɢɫɩɵɬɵɜɚɬɶ ɫɢɥɶɧɨɟ ɡɚɝɪɹɡ-
ɧɟɧɢɟ ɬɹɠёɥɵɦɢ ɦɟɬɚɥɥɚɦɢ ɢɡ-ɡɚ ɜɨɡɪɚɫɬɚɸɳɟɝɨ ɩɨ-
ɫɬɭɩɥɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɛɵɬɨɜɵɯ ɫɬɨɤɨɜ. ȼ ɧɟɤɨɬɨɪɵɯ ɪɟɝɢɨɧɚɯ ɢɡ-ɡɚ ɡɚɝɪɹɡ-
ɧɟɧɢɹ ɜɨɞɵ ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɩɭɥɹɰɢɣ 
ɝɢɞɪɨɛɢɨɧɬɨɜ, ɫɨɤɪɚɳɚɟɬɫɹ ɢɯ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɟ.  

ɉɨɦɢɦɨ ɬɨɤɫɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ ɫɨɥɢ ɬɹɠёɥɵɯ 
ɦɟɬɚɥɥɨɜ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɤɚɧɰɟɪɨɝɟɧɧɨɟ ɢ ɦɭɬɚɝɟɧ-
ɧɨɟ ɜɨɡɞɟɣɫɬɜɢɹ. Ƚɟɧɟɬɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ ɫɨɥɟɣ ɬɹɠё-
ɥɵɯ ɦɟɬɚɥɥɨɜ ɢɡɭɱɟɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ. Ⱦɨ ɫɢɯ ɩɨɪ ɧɟ 
ɪɚɡɪɚɛɨɬɚɧɚ ɨɛɳɚɹ ɬɟɨɪɢɹ ɦɭɬɚɝɟɧɧɨɫɬɢ ɦɟɬɚɥɥɨɜ. ɇɟ 
ɜɫɟɝɞɚ ɩɨɧɹɬɧɵ ɦɟɯɚɧɢɡɦɵ ɢɧɞɭɤɰɢɢ ɦɭɬɚɰɢɣ ɢ ɤɨ-
ɥɢɱɟɫɬɜɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬ ɦɭ-
ɬɢɪɨɜɚɧɢɹ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɥɥɚ ɜ ɫɪɟɞɟ. ɇɟ ɢɡɭ-
ɱɟɧɵ ɨɬɞɚɥёɧɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɯɪɨɧɢɱɟ-
ɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɜɵɲɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɬɹɠё-
ɥɵɯ ɦɟɬɚɥɥɨɜ. ɉɨɷɬɨɦɭ ɚɧɚɥɢɡ ɝɟɧɟɬɢɱɟɫɤɢɯ ɷɮɮɟɤ-
ɬɨɜ ɨɫɬɪɨɝɨ ɢ ɯɪɨɧɢɱɟɫɤɨɝɨ ɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɠɢɜɵɟ 
ɨɪɝɚɧɢɡɦɵ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɵɦ.  

Ɉɞɧɢɦ ɢɡ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ, ɢɧɬɟɧɫɢɜɧɨ ɡɚɝɪɹɡ-
ɧɹɸɳɢɯ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɹɜɥɹɟɬɫɹ ɦɟɞɶ. Ʉ ɧɚɫɬɨ-
ɹɳɟɦɭ ɜɪɟɦɟɧɢ ɨɩɭɛɥɢɤɨɜɚɧ ɪɹɞ ɪɚɛɨɬ, ɫɬɚɜɹɳɢɯ ɰɟ-
ɥɶɸ ɚɧɚɥɢɡ ɝɟɧɟɬɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ ɦɟɞɢ, ɧɨ ɷɬɢɯ ɫɜɟ-
ɞɟɧɢɣ ɹɜɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɚ ɧɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɨ ɩɪɨɬɢɜɨɪɟɱɚɬ ɞɪɭɝ ɞɪɭɝɭ. ɉɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɧɟɨɛɯɨɞɢɦɨ ɞɚɥɶɧɟɣɲɟɟ ɢɡɭɱɟɧɢɟ ɦɭɬɚɝɟɧ-
ɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɦɟɞɢ.  

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɚ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɫɬɜɨɪёɧɧɨɝɨ ɜ 
ɜɨɞɟ ɫɭɥɶɮɚɬɚ ɦɟɞɢ ɧɚ ɱɚɫɬɨɬɭ ɢɧɞɭɤɰɢɢ ɦɢɤɪɨɹɞɟɪ ɢ 
ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɹɞɟɪɧɵɯ ɚɧɨɦɚɥɢɣ ɜ ɷɪɢɬɪɨɰɢɬɚɯ 
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɤɪɨɜɢ ɝɨɞɨɜɚɥɵɯ ɤɚɪɩɨɜ. 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

Ɇɚɬɟɪɢɚɥɨɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɥɢ ɪɚɧ-
ɞɨɦɛɪɟɞɧɵɟ ɝɨɞɨɜɚɥɵɟ ɤɚɪɩɵ (Cyprinus carpio), ɦɚɫ-
ɫɨɣ 20-25 ɝ., ɩɪɢɨɛɪɟɬёɧɧɵɟ ɜ ɪɵɛɯɨɡɟ Ɉɪɥɨɜɫɤɨɣ 
ɨɛɥɚɫɬɢ. 

Ƚɨɞɨɜɢɤɨɜ ɤɚɪɩɚ, ɩɪɢɜɟɡёɧɧɵɯ ɢɡ ɪɵɛɯɨɡɚ, ɞɥɹ 
ɚɞɚɩɬɚɰɢɢ ɩɨɦɟɳɚɥɢ ɩɨ 50 ɷɤɡ. ɜ 150-ɥɢɬɪɨɜɵɟ ɚɤɜɚ-
ɪɢɭɦɵ. Ⱥɤɜɚɪɢɭɦɵ ɡɚɩɨɥɧɹɥɢ ɱɢɫɬɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ 
ɜɨɞɨɣ ɩɨɫɥɟ ɟё ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ ɜ ɬɟɱɟ-
ɧɢɟ 2 ɫɭɬɨɤ. ȼɨɞɭ ɜ ɚɤɜɚɪɢɭɦɚɯ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɚɷɪɢ-
ɪɨɜɚɥɢ ɢ ɮɢɥɶɬɪɨɜɚɥɢ. Ɍɟɦɩɟɪɚɬɭɪɭ ɧɚ ɭɪɨɜɧɟ 22 °ɋ  
ɢ ɫɜɟɬɨɜɨɣ ɪɟɠɢɦ (10 ɱɚɫɨɜ ɨɫɜɟɳɟɧɢɹ ɥɸɦɢɧɟɫɰɟɧɬ-
ɧɵɦɢ ɥɚɦɩɚɦɢ ɢ 14 ɱɚɫɨɜ ɬɟɦɧɨɬɵ) ɩɨɞɞɟɪɠɢɜɚɥɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ. ɉɨɫɥɟ ɚɞɚɩɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 3 ɫɭɬɨɤ, ɪɵɛɭ ɢɫɩɨɥɶɡɨɜɚ-
ɥɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ȼɨ ɜɪɟɦɹ ɚɞɚɩɬɚ-
ɰɢɢ ɢ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɜɨɡɞɟɣ-
ɫɬɜɢɹ ɪɵɛ ɤɨɪɦɢɥɢ 1 ɪɚɡ ɜ ɫɭɬɤɢ ɤɨɦɦɟɪɱɟɫɤɢɦ ɤɨɦ-
ɛɢɤɨɪɦɨɦ ɞɥɹ ɤɚɪɩɨɜɵɯ ɪɵɛ.   

Ɇɟɬɨɞɵ ɜɨɡɞɟɣɫɬɜɢɹ ɫɭɥɶɮɚɬɨɦ ɦɟɞɢ. ȼ ɜɨɞɟ 
ɜɨɞɨёɦɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɪɵɛɨɜɨɞɫɬɜɚ, ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɞɢ ɫɨɫɬɚɜɥɹɟɬ 0,01 ɦɝ/ɥ.  
Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɧɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɩɢ-
ɬɶɟɜɨɣ ɜɨɞɵ Д1Ж ɨɝɪɚɧɢɱɢɜɚɸɬ ɫɨɞɟɪɠɚɧɢɟ ɦɟɞɢ ɜ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 1 ɦɝ/ɥ. ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧ-
ɬɪɚɰɢɹ (ɉȾɄ) ɦɟɞɢ ɜ ɜɨɞɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣ-
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ɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɢ ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ ɜɨɞɨɩɨɥɶɡɨ-
ɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɬɚɤɠɟ 1 ɦɝ/ɥ Д2Ж. ɉȾɄ ɦɟɞɢ, ɭɬɜɟɪ-
ɠɞёɧɧɵɟ ȼɈɁ ɢ ȿɋ, ɫɨɫɬɚɜɥɹɟɬ 2 ɦɝ/ɥ.   

Ɂɚ ɨɫɧɨɜɭ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɪɚɫɬɜɨɪɨɜ ɛɵɥɚ ɩɪɢɧɹɬɚ ɉȾɄ ɦɟɞɢ ɞɥɹ ɜɨɞɧɵɯ ɨɛɴɟɤ-
ɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɢ ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ 
ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ – 1 ɦɝ/ɥ. ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɛɵɥ ɢɫ-
ɩɨɥɶɡɨɜɚɧ ɫɭɥɶɮɚɬ ɦɟɞɢ (CuSO4·5H2O) ɤɜɚɥɢɮɢɤɚɰɢɢ 
«ɑȾȺ». ɂɫɫɥɟɞɨɜɚɥɢ ɜɥɢɹɧɢɟ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɢɨɧɨɜ ɦɟɞɢ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 0,5, 1, 2, 4, 5 ɢ 8 ɉȾɄ 
ɢɥɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 0,5, 1, 2, 4, 5, 8 ɦɝ Cu

+2
 ɜ ɥɢɬɪɟ 

ɜɨɞɵ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɟɧɨɬɨɤɫɢɱɟɫɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
ɢɫɩɨɥɶɡɨɜɚɥɢ 10-ɥɢɬɪɨɜɵɟ ɩɥɚɫɬɦɚɫɫɨɜɵɟ ɫɨɫɭɞɵ. 
Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɨɩɵɬɧɵɯ ɪɚɫɬɜɨɪɨɜ ɫɨɥɢ ɦɟɬɚɥɥɚ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɝɨɬɨɜɢɥɢ ɦɚɬɨɱɧɵɟ ɪɚɫɬɜɨɪɵ, ɤɨɧɰɟɧ-
ɬɪɚɰɢɢ ɢ ɨɛɴёɦɵ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɥɢ ɨɛɟɫɩɟɱɢɬɶ ɩɨ-
ɫɥɟɞɭɸɳɟɟ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɨɩɵɬɧɵɯ ɪɚɫɬɜɨɪɨɜ ɜ ɧɭɠ-
ɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ. ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɚɫɬɜɨɪɵ  
ɩɨɦɟɳɚɥɢ ɪɵɛ ɧɚ 24 ɱɚɫɚ. ɉɨ ɢɫɬɟɱɟɧɢɢ 24-ɱɚɫɨɜɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɪɵɛɭ ɩɟɪɟɫɚɠɢɜɚɥɢ ɜ ɚɤɜɚɪɢɭɦɵ ɫ ɱɢ-
ɫɬɨɣ ɜɨɞɨɣ ɟɳё ɧɚ 24 ɱɚɫɚ (ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜ ɤɥɟɬɤɚɯ 
ɜɨɡɦɨɠɧɵɯ ɧɚɪɭɲɟɧɢɣ, ɢɧɞɭɰɢɪɨɜɚɧɧɵɯ ɢɫɫɥɟɞɭɟ-
ɦɵɦ ɮɚɤɬɨɪɨɦ). ɉɨ ɢɫɬɟɱɟɧɢɢ ɷɬɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ 
ɝɨɬɨɜɢɥɢ ɦɚɡɤɢ ɤɪɨɜɢ ɪɵɛ. ȼɨɡɟɣɫɬɜɢɟ ɤɚɠɞɨɣ ɤɨɧ-
ɰɟɧɬɪɚɰɢɢ ɩɪɨɜɨɞɢɥɢ ɜ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɩɨɜɬɨɪɧɨ-
ɫɬɹɯ (ɜ ɞɜɭɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ёɦɤɨɫɬɹɯ) ɩɨ 4 ɪɵɛɵ 
ɜ ɤɚɠɞɨɣ. 

Ɇɟɬɨɞɵ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɪɟɩɚɪɚɬɨɜ. Ʉɪɨɜɶ ɨɬ-
ɛɢɪɚɥɢ ɢɡ ɯɜɨɫɬɨɜɨɣ ɜɟɧɵ ɪɵɛ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɪɚɡɨ-
ɜɨɝɨ ɲɩɪɢɰɚ ɫ ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ (≈0,03 ɦɥ) 
ɝɟɩɚɪɢɧɚ ɜ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɟ. Ʉɚɩɥɸ ɜɡɹɬɨɣ 
ɤɪɨɜɢ ɜɵɞɚɜɥɢɜɚɥɢ ɢɡ ɲɩɪɢɰɚ ɧɚ ɱɢɫɬɨɟ ɩɪɟɞɦɟɬɧɨɟ 
ɫɬɟɤɥɨ ɢ ɞɟɥɚɥɢ ɦɚɡɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢ-
ɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Д3, 4Ж. Ɇɚɡɨɤ ɜɵɫɭɲɢɜɚɥɢ ɧɚ ɜɨɡ-
ɞɭɯɟ ɜ ɬɟɱɟɧɢɟ 18-36 ɱɚɫɨɜ ɢ ɡɚɬɟɦ ɮɢɤɫɢɪɨɜɚɥɢ ɜ 
96%-ɧɨɦ ɷɬɚɧɨɥɟ ɜ ɬɟɱɟɧɢɟ 25-30 ɦɢɧɭɬ. 

ɉɪɟɩɚɪɚɬɵ ɨɤɪɚɲɢɜɚɥɢ 5%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɚɡɭɪ-

ɷɨɡɢɧɚ Ƚɢɦɡɚ ɩɨ Ɋɨɦɚɧɨɜɫɤɨɦɭ ɧɚ ɮɨɫɮɚɬɧɨɦ ɛɭɮɟɪɟ 
ɜ ɫɨɫɭɞɚɯ Ʉɨɩɥɢɧɚ (BioVitrum), ɩɨɦɟɳёɧɧɵɯ ɜ ɬɟɪɦɨ-
ɫɬɚɬ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 37 °ɋ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɤɪɚɫɤɢ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɨɜɚɥɢ ɜɢɡɭɚɥɶɧɨ ɩɪɢ ɦɚɥɨɦ 
ɭɜɟɥɢɱɟɧɢɢ ɦɢɤɪɨɫɤɨɩɚ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɨɩɬɢɦɚɥɶ-
ɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɤɪɚɫɤɢ ɤɥɟɬɨɱɧɵɯ ɹɞɟɪ ɤɪɚɫɢɬɟɥɶ 
ɫɥɢɜɚɥɢ, ɩɪɟɩɚɪɚɬɵ ɩɪɨɦɵɜɚɥɢ ɫɬɪɭёɣ ɜɨɞɨɩɪɨɜɨɞ-
ɧɨɣ ɜɨɞɵ, ɡɚɬɟɦ ɨɩɨɥɚɫɤɢɜɚɥɢ ɬɪɟɦɹ ɫɦɟɧɚɦɢ ɞɢɫɬɢɥ-
ɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɢ ɜɵɫɭɲɢɜɚɥɢ. 

 ɉɪɟɩɚɪɚɬɵ ɩɪɨɫɦɚɬɪɢɜɚɥɢ ɩɨɞ ɦɢɤɪɨɫɤɨɩɨɦ 
ɦɚɪɤɢ "AбТШIЦКРОr A1" (Karl Zeiss) ɫ ɰɢɮɪɨɜɨɣ ɰɜɟɬ-
ɧɨɣ ɮɨɬɨɤɚɦɟɪɨɣ "PrШРRОs CFsМКЧ" ɜ ɫɨɫɬɚɜɟ ɤɨɦ-
ɩɥɟɤɫɚ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɪɮɨ-
ɥɨɝɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɪɟɝɢɫɬɪɚɰɢɢ 
ɩɨɤɚɡɚɬɟɥɟɣ «ȼɢɞɟɨɌɟɫɌ-Ɇɨɪɮɨɥɨɝɢɹ» (ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝ, «ȼɢɞɟɨɌɟɫɌ»).  

Ɇɟɬɨɞ ɚɧɚɥɢɡɚ ɦɢɤɪɨɹɞɟɪ ɢ ɹɞɟɪɧɵɯ ɚɧɨɦɚ-
ɥɢɣ. 

Ɇɢɤɪɨɫɤɨɩɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɤɥɟɬɨɤ ɜɵɩɨɥɧɹɥɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɪɢɧɰɢɩɚɦɢ. Ⱦɥɹ ɚɧɚ-
ɥɢɡɚ ɜɵɛɢɪɚɥɢ ɬɚɤɢɟ ɭɱɚɫɬɤɢ ɦɚɡɤɚ, ɧɚ ɤɨɬɨɪɵɯ ɷɪɢɬ-
ɪɨɰɢɬɵ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɛɟɡ ɧɚɥɨɠɟɧɢɹ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. 

Ɇɢɤɪɨɹɞɪɚɦɢ ɫɱɢɬɚɥɢ ɯɪɨɦɚɬɢɧɨɜɵɟ ɨɛɪɚɡɨɜɚ-
ɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

– ɪɚɡɦɟɪ ɦɢɤɪɨɹɞɪɚ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 1/5 
ɪɚɡɦɟɪɚ ɹɞɪɚ ɷɬɨɝɨ ɷɪɢɬɪɨɰɢɬɚ;  

– ɦɢɤɪɨɹɞɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɱёɬɤɨ ɨɬɞɟɥɟɧɵ ɨɬ ɨɫ-
ɧɨɜɧɨɝɨ ɹɞɪɚ; 

– ɦɢɤɪɨɹɞɪɨ ɞɨɥɠɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɨɣ ɠɟ ɩɥɨɫ-
ɤɨɫɬɢ, ɱɬɨ ɢ ɨɫɧɨɜɧɨɟ ɹɞɪɨ, ɢ ɟɝɨ ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬ-
ɧɨɫɬɶ ɧɟ ɞɨɥɠɧɵ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɨɩɬɢɱɟ-
ɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɹɞɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɇɢɤ-
ɪɨɹɞɪɚ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɩɪɢɛɥɢɠɚɥɫɹ ɛɵ ɤ 1/5 ɪɚɡɦɟɪɚ 
ɹɞɪɚ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɫɬɪɟɱɚɥɢɫɶ. Ɉɛɵɱɧɨ ɪɚɡɦɟɪ 
ɨɛɧɚɪɭɠɢɜɚɟɦɵɯ ɦɢɤɪɨɹɞɟɪ ɧɟ ɩɪɟɜɵɲɚɥ 1/10 ɪɚɡɦɟ-
ɪɚ ɤɥɟɬɨɱɧɨɝɨ ɹɞɪɚ. 

ɉɨɦɢɦɨ ɦɢɤɪɨɹɞɟɪ ɩɪɢ ɚɧɚɥɢɡɟ ɮɢɤɫɢɪɨɜɚɥɢ 
ɤɥɟɬɤɢ ɫ ɧɚɪɭɲɟɧɧɨɣ ɦɨɪɮɨɥɨɝɢɟɣ ɹɞɟɪ. ɋɪɟɞɢ ɚɧɨ-
ɦɚɥɢɣ ɤɥɟɬɨɱɧɵɯ ɹɞɟɪ ɜɵɞɟɥɹɥɢ ɫɥɟɞɭɸɳɢɟ (ɪɢɫ): 

– ɩɭɡɵɪɹɳɢɟɫɹ (ЛХОЛЛОН) ɹɞɪɚ (BL) 
– ɥɨɩɚɫɬɧɵɟ (ХШЛОН) ɹɞɪɚ (LB)  

– ɡɚɡɭɛɪɟɧɧɵɟ (ЧШЭМСОН) ɹɞɪɚ (NT) 
– ɞɜɭɹɞɟɪɧɵɟ ɤɥɟɬɤɢ (ЛТnuclei) (BN) 

– ɹɞɪɚ ɜ ɫɬɚɞɢɢ ɚɦɢɬɨɬɢɱɟɫɤɨɝɨ ɞɟɥɟɧɢɹ (ȺɆ) 

 
Ɋɢɫ.  1. - ɗɪɢɬɪɨɰɢɬɵ ɤɚɪɩɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɚɧɨɦɚɥɢɹɦɢ ɹɞɟɪ. 

 

Ʉ ɩɭɡɵɪɹɳɢɦɫɹ (ЛХОЛЛОН, BL) ɹɞɪɚɦ ɨɬɧɨɫɢɥɢ 
ɹɞɪɚ, ɢɦɟɸɳɢɟ ɨɞɧɨ ɢɥɢ, ɱɚɳɟ, ɧɟɫɤɨɥɶɤɨ ɧɟɛɨɥɶɲɢɯ 
ɜɵɩɹɱɢɜɚɧɢɣ ɹɞɟɪɧɨɣ ɨɛɨɥɨɱɤɢ, ɫɨɞɟɪɠɚɳɢɯ ɯɪɨɦɚ-
ɬɢɧ. 

Ʉ ɥɨɩɚɫɬɧɵɦ (ХШЛОН, LB) ɛɵɥɢ ɨɬɧɟɫɟɧɵ ɹɞɪɚ ɫ 
ɜɵɩɹɱɢɜɚɧɢɹɦɢ ɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɦɨɝɥɢ ɧɟɫɬɢ ɨɞɧɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɜɵɩɹɱɢɜɚ-
ɧɢɣ («ɥɟɩɟɫɬɤɨɜ») ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ. 
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Ʉ ɡɚɡɭɛɪɟɧɧɵɦ (ЧШЭМСОН, NT) ɹɞɪɚɦ ɨɬɧɨɫɢɥɢ ɬɚ-
ɤɢɟ ɹɞɪɚ, ɭ ɤɨɬɨɪɵɯ ɹɞɟɪɧɚɹ ɨɛɨɥɨɱɤɚ ɢɦɟɥɚ ɨɫɬɪɨɤɨ-
ɧɟɱɧɭɸ «ɜɦɹɬɢɧɭ»,  

Ⱦɜɭɹɞɟɪɧɵɦɢ (ЛТЧЮМХОКЭОs, BN) ɤɥɟɬɤɚɦɢ ɫɱɢɬɚɥɢ 
ɤɥɟɬɤɢ, ɢɦɟɸɳɢɟ ɞɜɚ ɹɞɪɚ, ɢɦɟɸɳɢɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 
ɪɚɜɧɵɟ ɪɚɡɦɟɪɵ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɤɪɚɲɢɜɚɧɢɹ, ɧɚɯɨ-
ɞɹɳɢɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɰɢɬɨɩɥɚɡɦɵ ɨɞɧɨɣ ɤɥɟɬɤɢ, ɪɚɫɩɨ-
ɥɨɠɟɧɧɨɣ ɨɛɨɫɨɛɥɟɧɧɨ ɨɬ ɞɪɭɝɢɯ ɷɪɢɬɪɨɰɢɬɨɜ.  

Ʉ ɚɦɢɬɨɬɢɱɟɫɤɢ ɞɟɥɹɳɢɦɫɹ ɤɥɟɬɤɚɦ ɨɬɧɨɫɢɥɢ 
ɷɪɢɬɪɨɰɢɬɵ, ɦɨɪɮɨɥɨɝɢɹ ɹɞɪɚ ɤɨɬɨɪɵɯ ɱёɬɤɨ ɭɤɚɡɵ-
ɜɚɥɚ ɧɚ ɩɪɨɬɟɤɚɸɳɢɣ ɩɪɨɰɟɫɫ ɚɦɢɬɨɬɢɱɟɫɤɨɝɨ ɞɟɥɟ-
ɧɢɹ. Ɍɚɤɢɟ ɹɞɪɚ ɨɛɵɱɧɨ ɫɢɥɶɧɨ ɜɵɬɹɧɭɬɵ ɢ ɢɦɟɸɬ 
ɝɚɧɬɟɥɟɨɛɪɚɡɧɭɸ ɮɨɪɦɭ . 

ȼ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɚɯ ɨɩɵɬɚ ɩɨɫɥɟ ɜɨɡɞɟɣ-
ɫɬɜɢɹ ɧɚ ɪɵɛ ɢɨɧɨɜ ɦɟɞɢ ɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɤɨɧɰɟɧɬɪɚ-
ɰɢɹɯ ɨɛɧɚɪɭɠɢɥɢ ɩɨ ɨɞɧɨɣ ɩɨɝɢɛɲɟɣ ɪɵɛɟ. ɑɬɨɛɵ 
ɭɪɚɜɧɹɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɵɛ ɜ ɤɚɠ-
ɞɨɣ ɢɡ ɞɜɭɯ ɩɨɜɬɨɪɧɨɫɬɟɣ ɷɤɫɩɟɪɢɦɟɧɬɚ ɚɧɚɥɢɡɢɪɨɜɚ-
ɥɢ ɩɨ ɬɪɢ ɪɵɛɵ ɢɡ ɱɟɬɵɪёɯ. ȼ ɦɚɡɤɟ ɤɚɠɞɨɣ ɢɡ ɧɢɯ 
ɩɪɨɫɦɚɬɪɢɜɚɥɢ ɧɟ ɦɟɧɟɟ 3000 ɷɪɢɬɪɨɰɢɬɨɜ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɚɫɬɨɬɭ ɚɧɨɦɚɥɢɣ ɜ ɤɚɠɞɨɦ ɜɚɪɢɚɧɬɟ ɨɩɵɬɚ 
ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨɫɥɟ ɚɧɚɥɢɡɚ ɧɟ ɦɟɧɟɟ 18000 ɤɥɟɬɨɤ. 

ɑɚɫɬɨɬɵ ɨɛɧɚɪɭɠɟɧɧɵɯ ɹɞɟɪɧɵɯ ɚɧɨɦɚɥɢɣ ɜɵ-
ɪɚɠɚɥɢ ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ. Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɜ 
ɱɚɫɬɨɬɚɯ ɧɚɪɭɲɟɧɢɣ ɦɟɠɞɭ ɤɨɧɬɪɨɥɟɦ ɢ ɪɚɡɥɢɱɧɵɦɢ 
ɜɚɪɢɚɧɬɚɦɢ ɨɩɵɬɚ ɨɩɪɟɞɟɥɹɥɢ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ 
Ɋ≤0,05 ɩɨɫɥɟ φ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɱɚɫɬɨɬ ɚɧɨɦɚɥɢɣ Д5, ɫ. 
166-169Ж. ȼɫɟ ɪɚɫɱёɬɵ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ MS Excel. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɢɤɪɨɹɞɟɪɧɵɣ ɬɟɫɬ ɫ ɭɫɩɟɯɨɦ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɭɬɚɝɟɧɨɜ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɪɵɛ Д6-11Ж. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɷɬɢɯ 
ɚɜɬɨɪɨɜ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɨɝɨ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɦɚɡɤɨɜ 
ɤɪɨɜɢ ɤɚɪɩɨɜ ɩɨɫɥɟ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɦɟɞɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1-8.

 

Ɍɚɛɥɢɰɚ 1. – Ⱥɛɫɨɥɸɬɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɧɨɪɦɚɥɶɧɵɯ ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɷɪɢɬɪɨɰɢɬɨɜ ɫ ɹɞɟɪɧɵɦɢ ɚɧɨɦɚɥɢɹɦɢ  

ɭ ɤɚɪɩɨɜ ɩɨɫɥɟ 24-ɱɚɫɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɪɚɡɥɢɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
Cu

+2
, ɦɝ/ɥ 

ȼɫɟɝɨ 

ɢɡɭɱɟɧɨ 

ɤɥɟɬɨɤ 

ȼ ɬɨɦ ɱɢɫɥɟ ɤɥɟɬɨɤ 

ɧɨɪɦɚɥɶ-

ɧɵɯ 

ɫ ɦɢɤɪɨ-

ɹɞɪɚɦɢ 

ɞɜɭɹɞɟɪ- 

ɧɵɯ 

ɜ ɫɬɚɞɢɢ 
ɚɦɢɬɨɡɚ 

ɫ ɹɞɪɚɦɢ 
blebbed 

ɫ ɹɞɪɚɦɢ 
lobed 

ɫ ɹɞɪɚɦɢ 
notched 

0, Ʉɨɧɬɪ. 19813 19664 94 16 12 1 4 22 

0,5 19542 19350 98 23 32 7 6 26 

1,0 22924 22713 119 27 21 6 11 27 

2,0 19804 19566 131 33 26 9 8 31 

4,0 19937 19704 134 32 23 12 6 26 

5,0 22600 22311 146 36 44 20 14 29 

8,0 19071 18810 146 31 30 16 12 26 

 

ɑɚɫɬɨɬɚ ɦɢɤɪɨɹɞɟɪ, ɢɧɞɭɰɢɪɭɟɦɵɯ ɦɟɞɶɸ.  

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
(ɬɚɛɥ. 1) ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɩɪɟɛɵɜɚɧɢɢ ɪɵɛ ɜ ɜɨɞɟ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɦɟɞɢ 0,5 ɦɝ/ɥ, ɱɚɫɬɨɬɚ ɤɥɟɬɨɤ ɫ ɦɢɤɪɨ-
ɹɞɪɚɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɤɨɧɬɪɨɥɹ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨ 1 ɦɝ/ɥ. 
ɤɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɹɞɟɪ ɜɨɡɪɚɫɬɚɟɬ ɞɨ ɜɟɥɢɱɢɧɵ 0,66%. 
ɗɬɚ ɱɚɫɬɨɬɚ ɭɠɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨ ɨɬɥɢɱɚɟɬɫɹ 
ɨɬ ɤɨɧɬɪɨɥɶɧɨɣ ɜɟɥɢɱɢɧɵ 0,47%. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ 

ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ ɜ ɜɨɞɟ ɞɨ 4 ɦɝ/ɥ ɱɚ-
ɫɬɨɬɚ ɢɧɞɭɰɢɪɨɜɚɧɧɵɯ ɦɢɤɪɨɹɞɟɪ ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɬёɬ 
ɞɨ ɡɧɚɱɟɧɢɹ 0,93%. ɉɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢ-
ɹɯ ɦɟɞɢ (5 ɢ 8 ɦɝ/ɥ) ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɱɚɫɬɨɬ 
ɢɧɞɭɰɢɪɭɟɦɵɯ ɦɢɤɪɨɹɞɟɪ. ɍɦɟɧɶɲɟɧɢɟ ɱɚɫɬɨɬɵ ɦɢɤ-
ɪɨɹɞɟɪ, ɜɟɪɨɹɬɧɨ, ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɧɬɨɤɫɢ-
ɤɚɰɢɢ ɤɥɟɬɨɤ ɢ ɩɪɟɤɪɚɳɟɧɢɹ ɢɯ ɞɟɥɟɧɢɹ, ɜ ɩɪɨɰɟɫɫɟ 
ɤɨɬɨɪɨɝɨ ɢ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɦɢɤɪɨɹɞɟɪ.  

 

Ɍɚɛɥɢɰɚ 2. – ɑɚɫɬɨɬɚ ɷɪɢɬɪɨɰɢɬɨɜ ɫ ɦɢɤɪɨɹɞɪɚɦɢ (%) ɭ ɤɚɪɩɨɜ ɩɨɫɥɟ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ  

ɢɨɧɨɜ ɦɟɞɢ ɲɟɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
Cu

+2
, ɦɝ/ɥ 

ɑɚɫɬɨɬɚ, 
p, 

ȼɚɪɢɚɧɫɚ, 
σp 

Ⱦɨɜɟɪ. ɢɧɬ. ɪ ɩɪɢ 
Ɋ=0,05,  ±σp·1,96 

ȼɟɥɢɱɢɧɚ  

φ 

Ʉɪɢɬɟɪɢɣ  
u 

ɍɪɨɜɟɧɶ  

ɡɧɚɱɢɦ., Ɋ 

Ʉɨɧɬɪɨɥɶ 0,47 0,05 0,10 0,1379 –  

0,5 0,50 0,05 0,10 0,1418 0,1418 >0,05 

1,0 0,66 0,06 0,11 0,1628 0,1628 <0,05 

2,0 0,67 0,06 0,11 0,1642 0,1642 <0,01 

4,0 0,93 0,08 0,16 0,1929 0,1929 <0,001 

5,0 0,65 0,05 0,10 0,1609 0,1609 <0,05 

8,0 0,77 0,06 0,12 0,1752 0,1752 <0,001 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 
ɦɟɞɢ ɜ ɜɨɞɟ ɞɨ ɜɟɥɢɱɢɧɵ, ɪɚɜɧɨɣ (1,0 ɦɝ/ɥ) ɜɵɡɵɜɚɟɬ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɚɫɬɨɬɵ ɢɧɞɭ-
ɰɢɪɨɜɚɧɧɵɯ ɦɢɤɪɨɹɞɟɪ ɜ ɤɥɟɬɤɚɯ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ 
ɤɪɨɜɢ ɤɚɪɩɨɜ. Ʉɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ, ɪɚɜɧɵɟ 5 ɢ 8 ɩɢɬɶ-

ɟɜɵɦ ɉȾɄ (4 ɢ 8 ɦɝ/ɥ), ɜɨɡɦɨɠɧɨ, ɢɧɝɢɛɢɪɭɸɬ ɦɢɬɨ-
ɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɤɪɨɜɟɬɜɨɪɧɵɯ ɤɥɟɬɨɤ, ɡɚ ɫɱёɬ 
ɱɟɝɨ ɢ ɩɪɨɢɫɯɨɞɢɬ ɧɟɤɨɬɨɪɨɟ ɫɧɢɠɟɧɢɟ ɱɚɫɬɨɬɵ ɜɨɡ-
ɧɢɤɧɨɜɟɧɢɹ ɦɢɤɪɨɹɞɟɪ. 



Бˋоˎоˆˋя ˅ ˔еˎь˔ˍоˏ хоˊяˌ˔˕˅е №ͷȋͷ8Ȍ, ͸Ͷͷ8 
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ɑɚɫɬɨɬɚ ɞɜɭɹɞɟɪɧɵɯ ɤɥɟɬɨɤ. ɉɪɢ ɜɨɡɪɚɫɬɚɧɢɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɦɟɞɢ ɨɬ 0 (ɤɨɧɬɪɨɥɶ) ɞɨ 1,0 ɦɝ/ɥ 
ɱɚɫɬɨɬɚ ɞɜɭɹɞɟɪɧɵɯ ɤɥɟɬɨɤ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨ 
ɧɟ ɨɬɥɢɱɚɥɚɫɶ ɨɬ ɤɨɧɬɪɨɥɹ. ɋɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪ-
ɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɚɫɬɨɬɵ ɞɜɭɹɞɟɪɧɵɯ ɤɥɟɬɨɤ ɨɛɧɚɪɭ-
ɠɢɜɚɥɨɫɶ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɢɨɧɨɜ ɦɟɞɢ 2 ɢ 4 ɦɝ/ɥ. 
ɗɬɨɬ ɮɚɤɬ ɦɨɠɟɬ ɛɵɬɶ ɤɨɫɜɟɧɧɵɦ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ 

ɧɚɪɭɲɟɧɢɹ ɢɨɧɚɦɢ ɦɟɞɢ ɜ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 
ɩɪɨɰɟɫɫɨɜ ɦɢɬɨɬɢɱɟɫɤɨɝɨ ɞɟɥɟɧɢɹ ɤɥɟɬɨɤ. ɉɪɢ ɤɨɧ-
ɰɟɧɬɪɚɰɢɹ 5 ɢ 8 ɦ/ɥ ɱɚɫɬɨɬɚ ɞɜɭɹɞɟɪɧɵɯ ɤɥɟɬɨɤ ɧɟ-
ɫɤɨɥɶɤɨ ɫɧɢɠɚɟɬɫɹ, ɨɫɬɚɜɚɹɫɶ ɩɪɢ ɷɬɨɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɞɨɫɬɨɜɟɪɧɨ ɨɬɥɢɱɚɸɳɟɣɫɹ ɨɬ ɤɨɧɬɪɨɥɹ ɩɪɢ Ɋ<0,05. 
ɗɬɨ ɫɧɢɠɟɧɢɟ ɱɚɫɬɨɬ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶ-
ɬɚɬɨɦ ɫɢɥɶɧɨɣ ɢɧɬɨɤɫɢɤɚɰɢɢ ɤɥɟɬɨɤ. 

 

Ɍɚɛɥɢɰɚ 3. – ɑɚɫɬɨɬɚ ɞɜɭɹɞɟɪɧɵɯ ɤɥɟɬɨɤ (%) ɭ ɤɚɪɩɨɜ ɩɨɫɥɟ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ  

ɢɨɧɨɜ ɦɟɞɢ ɲɟɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
Cu

+2
, ɦɝ/ɥ 

ɑɚɫɬɨɬɚ, 
p, 

ȼɚɪɢɚɧɫɚ, 
σp 

Ⱦɨɜɟɪ. ɢɧɬ. ɪ ɩɪɢ 
Ɋ=0,05, ±σp·1,96 

ȼɟɥɢɱɢɧɚ  

φ 

Ʉɪɢɬɟɪɢɣ  

u 

ɍɪɨɜɟɧɶ  

ɡɧɚɱɢɦ., Ɋ 

0, Ʉɨɧɬɪɨɥɶ 0,08 0,02 0,04 0,0568 –  

0,5 0,12 0,02 0,05 0,0686 1,17 >0,05 

1,0 0,14 0,03 0,05 0,0739 1,70 >0,05 

2,0 0,17 0,03 0,06 0,0814 2,45 <0,05 

4,0 0,22 0,04 0,08 0,0942 3,41 <0,001 

5,0 0,16 0,03 0,05 0,0798 2,36 <0,05 

8,0 0,16 0,03 0,06 0,0807 2,35 <0,05 

 

ɑɚɫɬɨɬɚ ɤɥɟɬɨɤ ɫ ɚɦɢɬɨɡɚɦɢ. ɂɡ ɩɪɢɜɟɞёɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 11 ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɫɭɬɫɬɜɢɟ ɦɟɞɢ ɜ 
ɫɪɟɞɟ ɨɛɢɬɚɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬ ɱɚɫɬɨɬɭ ɚɦɢɬɨɡɨɜ ɞɨ ɡɧɚ-
ɱɟɧɢɣ, ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨ ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ 
ɤɨɧɬɪɨɥɹ. ɇɢɡɤɭɸ ɱɚɫɬɨɬɭ ɚɦɢɬɨɡɨɜ ɩɪɢ ɤɨɧɰɟɧɬɪɚ-

ɰɢɢ 1 ɦɝ/ɥ ɨɛɴɹɫɧɢɬɶ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɩɪɟɞɨ-
ɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. ɉɪɢɱɢɧɨɣ ɦɨɝɭɬ ɛɵɬɶ ɥɢɛɨ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɵɛ, ɩɨɩɚɜɲɢɯ ɜ ɷɬɭ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ ɝɪɭɩɩɭ, ɥɢɛɨ ɞɟɣɫɬɜɢɟ ɤɚɤɢɯ-

ɥɢɛɨ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɮɚɤɬɨɪɨɜ. 
 

Ɍɚɛɥɢɰɚ 4. – ɑɚɫɬɨɬɚ ɚɦɢɬɨɡɨɜ (%) ɭ ɤɚɪɩɨɜ ɩɨɫɥɟ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

 ɢɨɧɨɜ ɦɟɞɢ ɲɟɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
Cu

+2
, ɦɝ/ɥ 

ɑɚɫɬɨɬɚ, 
p, 

ȼɚɪɢɚɧɫɚ, 
σp 

Ⱦɨɜɟɪ. ɢɧɬ. ɪ ɩɪɢ 
Ɋ=0,05, ±σp·1,96 

ȼɟɥɢɱɢɧɚ  

φ 

Ʉɪɢɬɟɪɢɣ  
u 

ɍɪɨɜɟɧɶ  

ɡɧɚɱɢɦ., Ɋ 

Ʉɨɧɬɪɨɥɶ 0,06 0,02 0,03 0,0492 –  

0,5 0,16 0,03 0,06 0,0810 3,15 <0,01 

1,0 0,11 0,02 0,05 0,0651 1,58 >0,05 

2,0 0,13 0,03 0,05 0,0722 2,29 <0,05 

4,0 0,16 0,03 0,07 0,0798 2,8 <0,01 

5,0 0,20 0,03 0,06 0,0883 4,01 <0,001 

8,0 0,16 0,03 0,06 0,0793 2,97 <0,01 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɢɨɧɨɜ ɦɟɞɢ 
2,0 ɦɝ/ɥ ɢ ɜɵɲɟ ɱɚɫɬɨɬɚ ɦɢɬɨɬɢɱɟɫɤɢ ɞɟɥɹɳɢɯɫɹ ɤɥɟ-
ɬɨɤ ɜ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɤɪɨɜɢ ɤɚɪɩɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨ-
ɫɬɨɜɟɪɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

ɑɚɫɬɨɬɚ ɤɥɟɬɨɤ ɫ ЛХОЛЛОН ɹɞɪɚɦɢ. «ɉɭɡɵɪɹɳɢ-
ɟɫɹ ɹɞɪɚ» (ЛХОЛЛОН ЧЮМХОТ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɨɪɮɨ-
ɥɨɝɢɱɟɫɤɭɸ ɚɧɨɦɚɥɢɸ ɢɧɬɟɪɮɚɡɧɨɝɨ ɹɞɪɚ, ɩɪɨɹɜɥɹ-
ɸɳɭɸɫɹ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɧɚ ɹɞɟɪɧɨɣ ɨɛɨɥɨɱɤɟ ɫɬɪɭɤ-
ɬɭɪ, ɧɚɩɨɦɢɧɚɸɳɢɯ ɩɭɡɵɪɢ, ɡɚɩɨɥɧɟɧɧɵɟ ɯɪɨɦɚɬɢɧɨ-

ɜɵɦ ɦɚɬɟɪɢɚɥɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɜɵɫɨɤɨɣ ɱɭɜ-
ɫɬɜɢɬɟɥɶɧɨɫɬɢ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɦɟɞɢ: 
ɱɚɫɬɨɬɚ ɩɨɞɨɛɧɵɯ ɤɥɟɬɨɤ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɫ 0,01% ɜ 
ɤɨɧɬɪɨɥɟ ɞɨ 0,08-0,09% ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚ-
ɰɢɢ ɦɟɞɢ ɞɨ 4-8 ɦɝ/ɥ. ȼɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɜɨɡɞɟɣɫɬɜɢɹ 
ɦɟɞɢ ɪɚɡɥɢɱɢɹ ɢɧɞɭɰɢɪɭɟɦɵɯ ɱɚɫɬɨɬ «ɩɭɡɵɪɹɳɢɯɫɹ» 
ɹɞɟɪ ɨɬ ɤɨɧɬɪɨɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɛɵɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɞɨɫɬɨɜɟɪɧɵɦɢ. 

 

Ɍɚɛɥɢɰɚ 5. – ɑɚɫɬɨɬɚ ɷɪɢɬɪɨɰɢɬɨɜ ɫ «ɩɭɡɵɪɹɳɢɦɢɫɹ» ɹɞɪɚɦɢ (blebbed nuclei, %) ɭ ɤɚɪɩɨɜ  

ɩɨɫɥɟ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɨɜ ɦɟɞɢ  ɲɟɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
Cu

+2
, ɦɝ/ɥ 

ɑɚɫɬɨɬɚ, 
p, 

ȼɚɪɢɚɧɫɚ, 
σp 

Ⱦɨɜɟɪ. ɢɧɬ. ɪ ɩɪɢ 
Ɋ=0,05, ±σp·1,96 

ȼɟɥɢɱɢɧɚ  

φ 

Ʉɪɢɬɟɪɢɣ  
u 

ɍɪɨɜɟɧɶ  

ɡɧɚɱɢɦ., Ɋ 

Ʉɨɧɬɪɨɥɶ 0,01 0,01 0,02 0,0142 –  

0,5 0,04 0,01 0,02 0,0379 2,35 <0,05 

1,0 0,03 0,01 0,02 0,0348 2,05 <0,05 

2,0 0,05 0,02 0,04 0,0425 2,82 <0,01 

4,0 0,08 0,02 0,04 0,0577 3,97 <0,001 

5,0 0,09 0,02 0,04 0,0595 4,65 <0,001 

8,0 0,08 0,02 0,04 0,0579 4,31 <0,001 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɢɨɧɵ ɦɟɞɢ 
ɢɧɞɭɰɢɪɭɸɬ ɨɛɪɚɡɨɜɚɧɢɟ ɹɞɟɪɧɵɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ 
ɚɧɨɦɚɥɢɣ, ɨɛɨɡɧɚɱɚɟɦɵɯ ɤɚɤ «ɩɭɡɵɪɹɳɢɟɫɹ» ɹɞɪɚ. 

ɑɚɫɬɨɬɚ ɤɥɟɬɨɤ ɫ ХШЛОН ɹɞɪɚɦɢ. Ʌɨɩɚɫɬɧɵɟ ɹɞ-
ɪɚ (lobed nuclei) ɹɜɥɹɸɬɫɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ ɚɧɨɦɚɥɢ-
ɟɣ ɹɞɪɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɧɵɟ 
ɜɵɩɹɱɢɜɚɧɢɹ ɤɚɪɢɨɩɥɚɡɦɵ. ɑɚɫɬɨɬɚ ɷɬɢɯ ɚɧɨɦɚɥɢɣ ɜ 

ɤɪɨɜɢ ɤɨɧɬɪɨɥɶɧɵɯ ɪɵɛ ɛɵɥɚ ɪɚɜɧɨɣ 0,02%. ɉɪɢ ɫɨ-
ɞɟɪɠɚɧɢɢ ɪɵɛ ɜ ɜɨɞɟ ɫ ɢɨɧɚɦɢ ɦɟɞɢ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 
(0,5-4,0 ɦɝ/ɥ) ɩɨɜɵɲɟɧɢɟ ɱɚɫɬɨɬɵ ɞɚɧɧɨɣ ɚɧɨɦɚɥɢɢ 
ɛɵɥɨ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɞɨɫɬɨɜɟɪ-
ɧɵɦ. Ɉɞɧɚɤɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ ɞɨ 
ɜɟɥɢɱɢɧɵ (5 ɢ 8 ɦɝ/ɥ), ɱɚɫɬɨɬɚ ɥɨɩɚɫɬɧɵɯ ɹɞɟɪ ɜɨɡɪɚɫ-
ɬɚɟɬ ɜ 3 ɪɚɡɚ ɢ ɫɬɚɧɨɜɢɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɣ 
ɩɪɢ Ɋ<0,05.  

 

Ɍɚɛɥɢɰɚ 6. – ɑɚɫɬɨɬɚ ɷɪɢɬɪɨɰɢɬɨɜ ɫ ɥɨɩɚɫɬɧɵɦɢ ɹɞɪɚɦɢ (lobed nuclei, %) ɭ ɤɚɪɩɨɜ  

ɩɨɫɥɟ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɨɜ ɦɟɞɢ  ɲɟɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
Cu

+2
, ɦɝ/ɥ 

ɑɚɫɬɨɬɚ, 
p, 

ȼɚɪɢɚɧɫɚ, 
σp 

Ⱦɨɜɟɪ. ɢɧɬ. ɪ ɩɪɢ 
Ɋ=0,05,  ±σp·1,96 

ȼɟɥɢɱɢɧɚ  

φ 

Ʉɪɢɬɟɪɢɣ  
u 

ɍɪɨɜɟɧɶ 
ɡɧɚɱɢɦ., Ɋ 

Ʉɨɧɬɪɨɥɶ 0,02 0,01 0,02 0,0284   

0,5 0,03 0,01 0,02 0,0350 0,66 >0,05 

1,0 0,06 0,02 0,03 0,0471 1,86 >0,05 

2,0 0,04 0,01 0,03 0,0401 1,16 >0,05 

4,0 0,04 0,02 0,03 0,0408 1,13 >0,05 

5,0 0,06 0,02 0,03 0,0498 2,20 <0,05 

8,0 0,06 0,02 0,04 0,0502 2,14 <0,05 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɞɟ ɢɨɧɨɜ ɦɟɞɢ ɜ ɤɨɧ-
ɰɟɧɬɪɚɰɢɹɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɉȾɄ ɜ 5 ɢ ɛɨɥɟɟ ɪɚɡ, ɜɵ-
ɡɵɜɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɚɫɬɨ-
ɬɵ ɤɥɟɬɨɤ ɫ ɥɨɩɚɫɬɧɵɦɢ ɹɞɪɚɦɢ. 

ɑɚɫɬɨɬɚ ɤɥɟɬɨɤ ɫ ЧШЭМСОН ɹɞɪɚɦɢ. əɞɟɪɧɚɹ 
ɚɧɨɦɚɥɢɹ notched nuclei ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɪɭɲɟ-

ɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɦɨɪɮɨɥɨɝɢɢ ɹɞɟɪ, ɩɪɨɹɜɥɹɸɳɟɟɫɹ ɜ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɜ ɧɢɯ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɝɥɭɛɨɤɢɯ «ɡɚ-
ɡɭɛɪɢɧ». ɑɚɫɬɨɬɚ ɷɬɢɯ ɧɚɪɭɲɟɧɢɣ ɭ ɪɵɛ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɜɚɪɢɚɧɬɚ ɫɨɫɬɚɜɢɥɚ 0,11%. ɂɨɧɵ ɦɟɞɢ, ɜ ɤɨɧɰɟɧɬɪɚ-
ɰɢɹɯ ɪɚɜɧɵɯ 0,5-8,0 ɉȾɄ, ɧɟ ɜɵɡɵɜɚɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɞɨɫɬɨɜɟɪɧɵɯ ɢɡɦɟɧɟɧɢɣ ɱɚɫɬɨɬ ɭɤɚɡɚɧɧɵɯ ɚɧɨɦɚɥɢɣ.  

 

Ɍɚɛɥɢɰɚ 7. – ɑɚɫɬɨɬɚ ɷɪɢɬɪɨɰɢɬɨɜ (ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ) ɫ ɡɚɡɭɛɪɟɧɵɦɢ ɹɞɪɚɦɢ (notched nuclei)  

ɭ ɤɚɪɩɨɜ ɩɨɫɥɟ ɫɭɬɨɱɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɨɜ ɦɟɞɢ  ɲɟɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
Cu

+2
, ɦɝ/ɥ 

ɑɚɫɬɨɬɚ, 
p, 

ȼɚɪɢɚɧɫɚ, 
σp 

Ⱦɨɜɟɪ. ɢɧɬ. ɪ ɩɪɢ 
Ɋ=0,05,  ±σp·1,96 

ȼɟɥɢɱɢɧɚ  

φ 

Ʉɪɢɬɟɪɢɣ  
u 

ɍɪɨɜɟɧɶ  

ɡɧɚɱɢɦ., Ɋ 

Ʉɨɧɬɪɨɥɶ 0,11 0,02 0,05 0,0667 –  

0,5 0,15 0,03 0,05 0,0771 1,0322 >0,05 

1,0 0,13 0,03 0,05 0,0725 0,5798 >0,05 

2,0 0,13 0,03 0,05 0,0722 0,5566 >0,05 

4,0 0,19 0,04 0,07 0,0865 1,8134 >0,05 

5,0 0,14 0,02 0,05 0,0741 0,7637 >0,05 

8,0 0,14 0,03 0,05 0,0739 0,7104 >0,05 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 
ɱɬɨ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɦɟɞɢ ɧɟ ɜɵɡɵɜɚɸɬ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɤɥɟɬɨɤ ɫ 
ɡɚɡɭɛɪɟɧɧɵɦɢ ɹɞɪɚɦɢ. 

ɋɭɦɦɚɪɧɚɹ ɱɚɫɬɨɬɚ ɤɥɟɬɨɤ ɫ ɚɧɨɦɚɥɢɹɦɢ. ȼɟ-
ɪɨɹɬɧɨ, ɱɬɨ ɜɫɟ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ ɚɧɨɦɚɥɢɢ ɹɞɟɪ ɹɜ-
ɥɹɸɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɟɞɢɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɨɰɟɫɫɨɜ, 

ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɤɥɟɬɤɚɯ ɪɵɛ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɜɨɡɞɟɣ-
ɫɬɜɢɸ ɢɡɛɵɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɢɨɧɨɜ ɦɟɞɢ ɜ ɫɪɟɞɟ 
ɨɛɢɬɚɧɢɹ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɫɭɦɦɚɪɧɚɹ ɱɚɫɬɨɬɚ ɜɫɟɯ 
ɨɩɢɫɚɧɧɵɯ ɧɚɪɭɲɟɧɢɣ ɭ ɪɵɛ ɤɚɠɞɨɝɨ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ (ɬɚɛɥ. 8), ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɨɬɤɥɢɤɚ ɤɥɟɬɨɤ ɤɪɨɜɢ ɪɵɛ 
ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɢɨɧɨɜ ɦɟɞɢ. 

 

Ɍɚɛɥɢɰɚ 8. - ɋɭɦɦɚɪɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɜɫɟɯ ɧɚɪɭɲɟɧɢɣ, ɨɛɧɚɪɭɠɟɧɧɵɯ ɜ ɤɪɨɜɢ ɤɚɪɩɨɜ, 
 ɩɨɞɜɟɪɝɲɢɯɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɢɨɧɨɜ ɦɟɞɢ ɲɟɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ  

Cu
+2

,ɦɝ/ɥ 

Ʉɨɥɢɱɟɫɬɜɨ ɤɥɟɬɨɤ 

ɜɫɟɝɨ ɧɨɪɦɚɥɶɧɵɯ ɚɧɨɦɚɥɶɧɵɯ 

Ʉɨɧɬɪɨɥɶ 19813 19664 149 

0,5 19542 19350 192 

1,0 22924 19593 211 

2,0 19804 19699 238 

4,0 19937 19704 233 

5,0 22600 22311 289 

8,0 19071 18810 261 
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Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɤɚɡɵɜɚ-
ɸɬ, ɱɬɨ ɫɭɦɦɚɪɧɚɹ ɱɚɫɬɨɬɚ ɜɫɟɯ ɹɞɟɪɧɵɯ ɧɚɪɭɲɟɧɢɣ 
(ɬɚɛɥ. 9) ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ 
ɤɨɧɬɪɨɥɶɧɨɣ ɭɠɟ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,5 ɦɝ/ɥ. ȼ ɞɚɧ-
ɧɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɩɹɬɢɞɟɫɹɬɢɤɪɚɬɧɨɟ 
ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɵɛɨ-
ɜɨɞɧɨɣ ɉȾɄ, ɩɪɢɜɨɞɢɬ ɤ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɟ ɚɧɨɦɚɥɢɣ. 

ɇɟɫɤɨɥɶɤɨ ɧɟɨɠɢɞɚɧɧɵɦ ɨɤɚɡɚɥɚɫɶ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɢ ɧɟɞɨɫɬɨɜɟɪɧɨɟ ɨɬɥɢɱɢɟ ɨɬ ɤɨɧɬɪɨɥɹ ɫɭɦɦɚɪɧɵɯ 
ɱɚɫɬɨɬ ɹɞɟɪɧɵɯ ɚɧɨɦɚɥɢɣ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ 
ɪɚɜɧɨɣ 1,0 ɦɝ/ɥ. ɇɨ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ 
U (=1,91) ɥɢɲɶ ɧɚ 0,06 ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɜɟɥɢɱɢɧɵ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɷɬɢ ɱɚɫɬɨɬɵ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɫɱɢɬɚɬɶ ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɦɢ. ɗɬɨ ɞɚёɬ ɨɫɧɨɜɚɧɢɹ ɩɪɟɞɩɨ-

ɥɨɠɢɬɶ, ɱɬɨ ɨɬɫɭɬɫɬɜɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɝɨ 
ɨɬɥɢɱɢɹ ɨɬ ɤɨɧɬɪɨɥɹ ɜ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɨɩɵɬɚ ɹɜɥɹɟɬ-
ɫɹ ɫɥɟɞɫɬɜɢɟɦ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɵɛ, 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. 
ɇɚɲɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɯɨɞɟ ɚɧɚɥɢɡɚ ɩɪɟɩɚɪɚɬɨɜ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɫɭɳɟ-
ɫɬɜɟɧɧɵɯ ɪɚɡɥɢɱɢɹɯ ɜ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɥɢɤɚ ɪɚɡɧɵɯ 
ɷɤɡɟɦɩɥɹɪɨɜ ɤɚɪɩɚ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɦɟɞɢ.  

ȼɨɡɞɟɣɫɬɜɢɟ ɢɨɧɨɜ ɦɟɞɢ ɜ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɤɨɧ-
ɰɟɧɬɪɚɰɢɹɯ (2-8 ɦɝ/ɥ) ɜɵɡɵɜɚɸɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨ-
ɜɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɭɦɦɚɪɧɵɯ ɱɚɫɬɨɬ ɹɞɟɪɧɵɯ ɧɚɪɭ-
ɲɟɧɢɣ ɜ ɤɥɟɬɤɚɯ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɤɪɨɜɢ ɪɵɛ ɩɪɢ 
P<0,001.  

 

Ɍɚɛɥɢɰɚ 9. - ɋɭɦɦɚɪɧɵɟ ɱɚɫɬɨɬɵ ɜɫɟɯ ɧɚɪɭɲɟɧɢɣ, ɨɛɧɚɪɭɠɟɧɧɵɯ ɜ ɤɪɨɜɢ ɤɚɪɩɨɜ,  

ɩɨɞɜɟɪɝɲɢɯɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɢɨɧɨɜ ɦɟɞɢ ɲɟɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
Cu

+2
, ɦɝ/ɥ 

ɑɚɫɬɨɬɚ, 
p, 

ȼɚɪɢɚɧɫɚ, 
σp 

Ⱦɨɜɟɪ. ɢɧɬ. ɪ ɩɪɢ 
Ɋ=0,05,  ±σp·1,96 

ȼɟɥɢɱɢɧɚ  

φ 

Ʉɪɢɬɟɪɢɣ  
U 

ɍɪɨɜɟɧɶ  

ɡɧɚɱɢɦ., Ɋ 

Ʉɨɧɬɪɨɥɶ 0,75 0,06 0,12 0,1737 -  

0,5 0,98 0,07 0,14 0,1986 2,47 <0,05 

1,0 0,92 0,06 0,12 0,1922 1,91 >0,05 

2,0 1,20 0,08 0,15 0,2197 4,58 <0,001 

4,0 1,17 0,08 0,15 0,2166 4,28 <0,001 

5,0 1,28 0,07 0,15 0,2266 5,45 <0,001 

8,0 1,37 0,08 0,16 0,2345 6,00 <0,001 

 

Ʉɚɤ ɛɵɥɨ ɭɤɚɡɚɧɨ ɜɵɲɟ, ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɞɢ ɜ ɜɨɞɟ ɜɨɞɨёɦɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɞɥɹ ɪɵɛɨɜɨɞɫɬɜɚ, ɫɨɫɬɚɜɥɹɟɬ 0,01 ɦɝ/ɥ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɢ ɧɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 
ɋȺɇɉɂɇ № 2.1.4.559-96 ɨɝɪɚɧɢɱɢɜɚɸɬ ɫɨɞɟɪɠɚɧɢɟ 
ɦɟɞɢ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 1 ɦɝ/ɥ. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɟ 
ɹɜɥɹɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɰɟɥɟɫɨ-
ɨɛɪɚɡɧɨɫɬɢ ɫɬɨɥɶ ɫɬɪɨɝɨɣ ɜɟɥɢɱɢɧɵ ɉȾɄ ɞɥɹ ɪɵɛɨ-
ɜɨɞɧɵɯ ɜɨɞɨёɦɨɜ (0,01 ɦɝ/ɥ) ɢ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɤɨ-
ɦɟɧɞɚɰɢɣ ɩɟɪɟɫɦɨɬɪɚ ɜɟɥɢɱɢɧɵ ɉȾɄ ɞɥɹ ɩɢɬɶɟɜɨɣ 
ɜɨɞɵ ɢ ɟё ɭɦɟɧɶɲɟɧɢɸ. ȼɨɡɦɨɠɧɨ, ɱɬɨ ɤɪɢɬɟɪɢɟɦ ɞɥɹ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɉȾɄ ɢɨɧɨɜ ɧɟɤɨɬɨɪɵɯ ɦɭɬɚɝɟɧɧɵɯ ɦɟ-
ɬɚɥɥɨɜ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ ɫɥɟɞɭɟɬ ɢɡɛɢɪɚɬɶ ɧɟ ɬɨɤɫɢɤɨɥɨ-
ɝɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ, ɚ ɦɭɬɚɝɟɧɧɵɟ (ɝɟɧɨɬɨɤɫɢɱɟɫɤɢɟ). 
ɗɬɨ ɩɪɟɞɥɨɠɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɤɪɟɩɥɟɧɨ ɪɟɡɭɥɶɬɚ-
ɬɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɞɪɭɝɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ. 
ɇɚɩɪɢɦɟɪ, ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 4 ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɪɵɛ 
(Labeo rohita, Cirrhina mrigala, Catla catla ɢ 
Ctenopharyngodon idella) ɭɫɬɚɧɨɜɥɟɧ ɪɨɫɬ ɱɚɫɬɨɬ ɦɢɤ-
ɪɨɹɞɟɪ ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɤɪɨɜɢ ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ ɜ ɜɨɞɟ Д12Ж. Ɋɟɡɭɥɶɬɚ-
ɬɵ ɷɬɨɣ ɠɟ ɪɚɛɨɬɵ ɩɨɤɚɡɚɥɢ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɫɪɟɞɢ ɪɵɛ 
ɦɟɠɜɢɞɨɜɵɯ ɪɚɡɥɢɱɢɣ ɜ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɪɚɜɧɵɦ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦ ɦɟɞɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɫɥɟ ɩɪɟɛɵ-
ɜɚɧɢɹ ɪɵɛ (Poronotus triacanthus) ɜ ɜɨɞɟ, ɫɨɞɟɪɠɚɳɟɣ 
ɦɟɞɶ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 129,72, 127,12, 108,36 ɢ 104,78 
ɦɝ/ɥ ɜ ɬɟɱɟɧɢɟ 1, 2, ɢ 3 ɧɟɞɟɥɶ, ɱɚɫɬɨɬɚ ɷɪɢɬɪɨɰɢɬɨɜ ɫ 
ɦɢɤɪɨɹɞɪɚɦɢ ɢ ɞɪɭɝɢɦɢ ɹɞɟɪɧɵɦɢ ɚɧɨɦɚɥɢɹɦɢ ɜɨɡ-
ɪɚɫɬɚɥɚ ɜ 3-5 ɪɚɡ ɢ ɛɵɥɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɜɵɲɟ, ɱɟɦ ɭ 
ɤɨɧɬɪɨɥɶɧɵɯ ɪɵɛ Д13Ж. Ȼɨɥɟɟ ɞɥɢɬɟɥɶɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 
(3 ɢ 6 ɧɟɞɟɥɶ) ɫɨɥɟɣ ɦɟɞɢ ɧɚ ɤɚɪɩɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 
0,5, 0,9 ɢ 1,2 ppm ɬɚɤɠɟ ɜɵɡɵɜɚɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨ-
ɫɬɨɜɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɦɢɤɪɨɹɞɟɪ Д14Ж. Ⱦɚɠɟ 
ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɧɢɡɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɦɟɞɢ 

(0,009 ɦɝ/ɥ) ɜɵɡɵɜɚɥɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɟ ɭɜɟ-
ɥɢɱɟɧɢɟ ɱɚɫɬɨɬɵ ɚɧɨɦɚɥɢɣ ɜ ɤɪɨɜɢ ɪɵɛɵ 
Dicentrarchus labrax [15].  

ɋɥɟɞɭɟɬ, ɨɞɧɚɤɨ, ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɨɩɭɛɥɢɤɨɜɚɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɢɡ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ: ɦɟɞɶ  
ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 0,1 ɢ 1,0 ppm. ɧɟ ɜɵɡɵɜɚɟɬ ɦɭɬɚɝɟɧ-
ɧɵɯ ɷɮɮɟɤɬɨɜ Д16Ж. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɵ ɞɚɥɶ-
ɧɟɣɲɢɟ ɛɨɥɟɟ ɞɟɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɭɬɚɝɟɧɧɵɯ 
ɷɮɮɟɤɬɨɜ ɦɟɞɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɢ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ. 
 

 

ȼɵɜɨɞɵ 

 

1. Ɉɛɢɬɚɧɢɟ ɝɨɞɨɜɚɥɵɯ ɤɚɪɩɨɜ ɜ ɬɟɱɟɧɢɟ 24 ɱɚ-
ɫɨɜ ɜ ɜɨɞɟ, ɫɨɞɟɪɠɚɳɟɣ ɢɨɧɵ ɦɟɞɢ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 
0,5, 1, 2, 4, 5, 8 ɦɝ/ɥ, ɜɵɡɵɜɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨ-
ɜɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɚɫɬɨɬ ɦɢɤɪɨɹɞɟɪ ɢ ɞɪɭɝɢɯ ɹɞɟɪ-
ɧɵɯ ɚɧɨɦɚɥɢɣ, ɭɠɟ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 1- 2 ɦɝ/ɥ. 

2. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ, 
ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɨɫɨ-
ɛɹɦɢ ɨɞɧɨɝɨ ɜɢɞɚ ɜ ɨɬɤɥɢɤɟ ɧɚ ɦɭɬɚɝɟɧɧɨɟ ɜɨɡɞɟɣ-
ɫɬɜɢɟ ɦɟɞɢ. 

3. ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɨɛɧɚɪɭɠɟɧɧɭɸ ɦɭɬɚ-
ɝɟɧɧɨɫɬɶ ɦɟɞɢ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɪɵɛ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɟё ɢɨɧɨɜ, ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬ-
ɪɟɬɶ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɜɟɬɟɪɢɧɚɪɧɨɝɨ ɪɟɝɥɚɦɟɧɬɢɪɨ-
ɜɚɧɢɹ ɦɟɞɢ ɢ, ɜɨɡɦɨɠɧɨ, ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɬɹɠёɥɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɨɞɟ ɩɪɢɪɨɞɧɵɯ ɜɨɞɨёɦɨɜ ɧɟ ɩɨ ɢɯ ɬɨɤɫɢ-
ɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ, ɚ ɩɨ ɦɭɬɚɝɟɧɧɵɦ ɷɮɮɟɤɬɚɦ. 
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Ʌɢɬɟɪɚɬɭɪɚ 

 

1. ɋɚɧɉɢɇ 2.1.4.559-96 ɉɢɬɶɟɜɚɹ ɜɨɞɚ. Ƚɢɝɢɟɧɢɱɟ-
ɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨ-
ɜɚɧɧɵɯ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ. Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ 
http://eco-systema.com/upload/iblock/9d8/mu 

559-96.pdf ] 

2. Ƚɇ 2.1.5.1315-03. ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧ-
ɰɟɧɬɪɚɰɢɢ (ɉȾɄ) ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɢ 
ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ. –
Ɇɨɫɤɜɚ: Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ. 2003. Дɗɥɟɤɬɪɨɧ-
ɧɵɣ ɪɟɫɭɪɫ http://www.dioxin.ru/doc/gn 2.1.5. 

1315-03.htm ] 

3. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɝɟɦɚɬɨ-
ɥɨɝɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɪɵɛ, -Ɇ.: ɂɡɞ-ɜɨ 
Ɇɢɧɫɟɥɶɯɨɡɩɪɨɞ Ɋɨɫɫɢɢ. 1999. -16 ɫ.   

4. Ʌɶɸɢɫ ɋ.Ɇ. ɢ ɞɪ. ɉɪɚɤɬɢɱɟɫɤɚɹ ɢ ɥɚɛɨɪɚɬɨɪɧɚɹ 
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ɋɈȼɊȿɆȿɇɇЫȿ ȽȿɊȻɂɐɂȾЫ ȼ ɉɈɋȿȼȺɏ ɋɈɂ 

(Modern herbicides in soybean crops)  

 

Ɉɛɴɟɤɬɵ ɢɡɭɱɟɧɢɹ – ɫɨɪɬ ɫɨɢ Ɇɟɡɟɧɤɚ, ɝɟɪ-
ɛɢɰɢɞɵ ɏɚɪɦɨɧɢ, ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ, Ⱥɥɝɨɪɢɬɦ . 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ  ɫɨɜɪɟɦɟɧɧɵɯ 
ɝɟɪɛɢɰɢɞɨɜ ɜ ɯɨɡɹɣɫɬɜɚɯ  Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ 
ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɜ ɩɨɫɟɜɚɯ ɫɨɢ ɢ ɟɟ ɭɪɨɠɚɣ-
ɧɨɫɬɶ. Ȼɵɥ ɢɡɭɱɟɧ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɫɨɪɧɵɯ ɪɚɫ-
ɬɟɧɢɣ ɜ ɩɨɫɟɜɚɯ ɫɨɢ ɇɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɰɟɧɬɪɚ (ɇɈɉɐ) «ɂɧɬɟɝɪɚ-
ɰɢɹ» Ɏɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɛɸɞɠɟɬ-
ɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ «Ɉɪɥɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝ-
ɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɇ,ȼ. ɉɚɪɚɯɢɧɚ. ɂɡɭ-
ɱɟɧɨ ɜɥɢɹɧɢɟ ɧɚ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɝɟɪɛɢɰɢɞɨɜ 
Ⱥɥɦɚɡɢɫ, ɏɚɪɦɨɧɢ ɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɜ ɫɤɥɚɞɵ-
ɜɚɸɳɢɯɫɹ ɭɫɥɨɜɢɹɯ ɯɨɡɹɣɫɬɜɚ ɧɚ ɩɥɨɳɚɞɢ 110 ɝɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɩɟɪɢɨɞ 
ɜɟɝɟɬɚɰɢɢ ɧɚ ɨɩɵɬɧɨɦ ɩɨɥɟ ɇɈɉɐ «ɂɧɬɟɝɪɚɰɢɹ» 
(Ɉɪɥɨɜɫɤɢɣ ɪɚɣɨɧ Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ) ɛɵɥɢ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɵ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɫɟɦɟɣɫɬɜɚ ɦɹɬɥɢɤɨ-
ɜɵɟ ɢ ɪɹɞɚ ɫɟɦɟɣɫɬɜ ɞɜɭɞɨɥɶɧɵɯ ɪɚɫɬɟɧɢɣ. ȼɵɫɨ-
ɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɤɚɡɚɥɢ ɝɟɪɛɢɰɢɞɵ ɏɚɪɦɨɧɢ 
Ʉɥɚɫɫɢɤ 0,05 ɤɝ/ɝɚ - 97%, ɢ ɏɚɪɦɨɧɢ 0,008 ɤɝ/ɝɚ 
(95%) ɧɚ ɮɨɧɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɪɛɢɰɢɞɚ Ⱥɥɝɨɪɢɬɦ 
1 ɥ/ɝɚ, ɬɨɝɞɚ ɤɚɤ ɩɪɢɦɟɧɟɧɢɟ ɬɨɥɶɤɨ ɝɟɪɛɢɰɢɞɚ 
Ⱥɥɝɨɪɢɬɦ ɩɨɤɚɡɚɥɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 56%. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɝɟɪɛɢɰɢɞɚ Ⱥɥɝɨ-
ɪɢɬɦ ɨɤɚɡɚɥɨɫɶ ɧɟɨɩɪɚɜɞɚɧɧɵɦ ɢ ɧɟɷɮɮɟɤɬɢɜɧɵɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɟɪɛɢɰɢɞɨɜ ɏɚɪ-
ɦɨɧɢ ɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ 
ɫɛɨɪ ɡɟɪɧɚ ɫɨɢ ɧɚ 0,3 ɢ 0,5 ɬɨɧɧ ɫ ɝɟɤɬɚɪɚ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ ɩɪɢɦɟɧɹɟɦɵɦ ɝɟɪɛɢɰɢɞɚɦ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɨɹ, ɝɟɪɛɢɰɢɞɵ ɧɚ ɨɫɧɨɜɟ 
750 ɝ/ɤɝ ɤɥɨɦɚɡɨɧɚ (Ⱥɥɝɨɪɢɬɦ), 750 ɝ/ɤɝ ɬɢɮɟɧ-
ɫɭɥɶɮɨɪɨɧ-ɦɟɬɢɥɚ (ɏɚɪɦɨɧɢ) ɢ 187,5 ɝ/ɤɝ ɬɢɮɟɧ-
ɫɭɥɶɮɨɪɨɧ-ɦɟɬɢɥɚ + 187,5 ɝ/ɤɝ ɯɥɨɪɢɦɭɪɨɧ-ɷɬɢɥɚ 
(ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ), ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ. 
 

Learning objects-soybean cultivar Mezenka, 

herbicides Harmony, Harmony Classic, Ⱥlgorithm. 

The aim of this work is to study the impact of 

modern herbicides in the farms of the Oryol region 

on weeds in crops of soy and its productivity. 

There were studied the species composition of 

weeds in crops of soybean research and Education 

Center (NOPC) "Integration" of federal State edu-

cational institution of higher education budget 

"Oryol State Agrarian University named after N.V. 

Parakhin». TСО ТЧПХЮОЧМО ШП ЭСО аООНs ШП СОrЛТМТНО 
Almazis, Harmony and Harmony Classic under the 

prОЯКТХТЧР МШЧНТЭТШЧs ШП ЭСО ОМШЧШЦв ШЧ pХКхО 110 
ha. The results showed that in the period of vegeta-

ЭТШЧ ШЧ ОбpОrТЦОЧЭКХ ПТОХН NOPC «IЧЭОРrКЭТШЧ» 
(Orlovsky district of Oryol region) were common 

weeds Poa family and several families of flowering 

plants. High efficiency herbicides showed Harmo-

ny Classic 0.05 kg/ha-97%, Harmony 0.008 kg/ha 

(95%) against the background of the use of the 

herbicide Algorithm 1 l/ha, whereas the only herbi-

cide effectiveness Algorithm showed 56%. There-

fore only use herbicide Algorithm proved to be 

unnecessary and inefficient. Additional use of 

herbicides Harmony and Harmony Classic has al-

lowed to increase collection of soybeans to 0.3 and 

0.5 tons per hectare, respectively applied herbi-

cides. 

 

 

 

 

Keywords: soybean, herbicide based on 750 g/kg 

klomazona (Ⱥlgorithm), 750 g/kg-tifensulforon bro-

mide (Harmony) and 187.5 g/kg tifensulforon-

bromide + 187.5 g/kg chlorimuron-ethyl (Harmony 

Classic), weeds. 

 
ȼɜɟɞɟɧɢɟ. ɉɪɨɛɥɟɦɚ ɞɟɮɢɰɢɬɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 

ɛɟɥɤɚ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɚ ɢ ɬɪɟɛɭɟɬ ɫɜɨɟɝɨ ɪɟɲɟɧɢɹ 
ɭɠɟ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ȼɟɞɭɳɚɹ ɪɨɥɶ 
ɜ ɩɨɤɪɵɬɢɢ ɧɟɞɨɫɬɚɬɤɚ ɛɟɥɤɚ ɜ ɩɢɳɟ ɢ ɤɨɪɦɚɯ 
ɩɪɢɧɚɞɥɟɠɢɬ ɛɨɛɨɜɵɦ ɤɭɥɶɬɭɪɚɦ, ɤɨɬɨɪɵɟ ɮɨɪ-
ɦɢɪɭɸɬ ɛɟɥɨɤ ɡɚ ɫɱɟɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɥɭɛɟɧɶɤɨɜɵɯ 
ɛɚɤɬɟɪɢɣ, ɚ ɩɨɫɥɟɞɧɢɟ ɞɥɹ ɟɝɨ ɫɢɧɬɟɡɚ ɢɫɩɨɥɶɡɭɸɬ 
ɚɡɨɬ ɜɨɡɞɭɯɚ. 

Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɡɟɪɧɨɛɨɛɨɜɵɯ 
ɤɭɥɶɬɭɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɯ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɢɟ ɩɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ, ɦɟɧɹɸɬɫɹ ɥɢɲɶ 
ɤɭɥɶɬɭɪɧɵɟ ɜɢɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɱɜɟɧɧɨ-

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɩɨɬɪɟɛɧɨɫɬɟɣ ɫɟɥɶɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɡɟɪɧɨ-
ɜɵɦɢ ɛɨɛɨɜɵɦɢ ɤɭɥɶɬɭɪɚɦɢ ɹɜɥɹɸɬɫɹ ɝɨɪɨɯ, ɫɨɹ, 
ɧɭɬ, ɜɢɤɚ, ɥɸɩɢɧ, ɮɚɫɨɥɶ, ɱɟɱɟɜɢɰɚ, ɤɨɪɦɨɜɵɟ 
ɛɨɛɵ, ɱɢɧɚ ɢ ɞɪɭɝɢɟ ɤɭɥɶɬɭɪɧɵɟ ɜɢɞɵ, ɩɪɢɧɚɞ-
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ɥɟɠɚɳɢɟ ɤ ɫɟɦɟɣɫɬɜɭ ɛɨɛɨɜɵɟ. ɉɨ ɯɚɪɚɤɬɟɪɭ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɡɟɪɧɨɛɨɛɨɜɵɟ ɞɟɥɹɬ ɧɚ ɫɥɟɞɭɸɳɢɟ 
ɝɪɭɩɩɵ: ɭɧɢɜɟɪɫɚɥɶɧɵɟ (ɝɨɪɨɯ, ɧɭɬ, ɫɨɹ);  ɤɨɪɦɨ-
ɜɵɟ (ɜɢɤɚ, ɥɸɩɢɧ, ɤɨɪɦɨɜɵɟ ɛɨɛɵ, ɱɢɧɚ),  ɩɪɨɞɨ-
ɜɨɥɶɫɬɜɟɧɧɵɟ (ɱɟɱɟɜɢɰɚ, ɮɚɫɨɥɶ). ɋɟɦɟɧɚ ɡɟɪɧɨ-
ɜɵɯ ɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟ-
ɧɢɹ ɤɪɭɩ, ɦɭɤɢ, ɤɨɧɞɢɬɟɪɫɤɢɯ ɢɡɞɟɥɢɣ, ɤɨɧɫɟɪɜɨɜ, 
ɩɢɳɟɜɵɯ ɢ ɤɨɪɦɨɜɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ. ɂɡ ɧɟɞɨɡɪɟ-
ɥɵɯ ɫɟɦɹɧ ɢ ɩɥɨɞɨɜ ɦɧɨɝɢɯ ɛɨɛɨɜɵɯ ɢɡɝɨɬɚɜɥɢɜɚ-
ɸɬ ɨɜɨɳɧɵɟ ɤɨɧɫɟɪɜɵ. Ɇɚɫɥɨ ɢɡ ɫɟɦɹɧ ɫɨɢ ɢɦɟɟɬ 
ɤɚɤ ɩɢɳɟɜɨɟ, ɬɚɤ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. Ʉɪɚɯɦɚɥ 
ɡɟɪɧɨɛɨɛɨɜɵɯ ɦɨɠɟɬ ɛɵɬɶ ɫɵɪɶɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɛɵɫɬɪɨ ɪɚɡɥɚɝɚɟɦɵɯ ɩɥɚɫɬ-
ɦɚɫɫ. 

ȼ ɏɏI ɜɟɤɟ ɤɪɨɦɟ ɬɢɩɢɱɧɵɯ ɞɥɹ Ɋɨɫɫɢɢ ɡɟɪ-
ɧɨɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ (ɝɨɪɨɯ, ɜɢɤɚ) ɨɬɦɟɱɟɧɵ ɬɟɧ-
ɞɟɧɰɢɢ ɪɨɫɬɚ ɩɨɫɟɜɧɵɯ ɩɥɨɳɚɞɟɣ ɡɚ ɫɱɟɬ ɜɨɡɞɟɥɵ-
ɜɚɧɢɹ ɫɨɢ ɢ ɧɭɬɚ. ɉɨɫɟɜɧɵɟ ɩɥɨɳɚɞɢ ɩɨɞ ɡɟɪɧɨɛɨ-
ɛɨɜɵɦɢ ɤɭɥɶɬɭɪɚɦɢ ɭɜɟɥɢɱɢɥɢɫɶ ɫ 1 ɞɨ 1,5-2 ɦɥɧ. 
ɝɚ, ɫɨɢ − ɫ 0,5 ɞɨ 2 ɦɥɧ. ɝɚ. Ⱦɨ 2006 ɝɨɞɚ ɞɨɥɹ ɩɨ-
ɫɟɜɨɜ ɫɨɢ ɛɵɥɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ – ɨɤɨɥɨ 500 ɬɵɫ. 
ɝɚ. Ɂɚɬɟɦ ɧɚɦɟɬɢɥɫɹ ɩɨɫɬɟɩɟɧɧɵɣ ɪɨɫɬ ɩɥɨɳɚɞɟɣ 
ɧɚ ɮɨɧɟ ɦɢɧɢɦɚɥɶɧɵɯ ɞɥɹ ɊɎ ɩɨɫɟɜɨɜ ɡɟɪɧɨɛɨɛɨ-
ɜɵɯ ɤɭɥɶɬɭɪ ɜɩɥɨɬɶ ɞɨ 2011 ɝɨɞɚ. ɋ 2012-ɝɨ ɨɬɦɟ-
ɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɢɧɬɟɪɟɫ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɡɟɪ-
ɧɨɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ ɢ ɫɨɢ, ɜɵɡɜɚɧɧɵɣ ɪɹɞɨɦ ɩɪɢ-
ɱɢɧ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɲɟɧɢɟɦ ɜɨɩɪɨɫɨɜ ɢɦɩɨɪɬɨɡɚ-
ɦɟɳɟɧɢɹ (ɩɨɫɬɚɜɤɢ ɫɨɟɜɵɯ ɛɨɛɨɜ) ɢ ɩɨɹɜɥɟɧɢɟɦ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɷɤɫɩɨɪɬɚ ɡɟɪɧɚ ɝɨɪɨɯɚ ɢ ɧɭɬɚ. Ʌɢ-
ɧɢɢ ɬɪɟɧɞɚ ɭɤɚɡɵɜɚɸɬ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɞɢɧɚɦɢ-
ɤɭ ɭɜɟɥɢɱɟɧɢɹ ɩɥɨɳɚɞɟɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨ-
ɛɟɥɤɨɜɨɝɨ ɫɵɪɶɹ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɷɬɢ ɬɟɧɞɟɧɰɢɢ 
ɫɨɯɪɚɧɹɬɫɹ ɜ ɫɪɟɞɧɟɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ ɢ ɜ ɛɥɢ-
ɠɚɣɲɢɟ ɝɨɞɵ ɪɟɚɥɶɧɨ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɟɣ ɩɨɞ 
ɡɟɪɧɨɛɨɛɨɜɵɦɢ ɤɭɥɶɬɭɪɚɦɢ, ɜɤɥɸɱɚɹ ɫɨɸ, ɫɭɦ-
ɦɚɪɧɨ ɞɨ 4,5-5 ɦɥɧ. ɝɚД10Ж. ɋɨɜɪɟɦɟɧɧɨɟ ɪɚɡɦɟɳɟ-
ɧɢɟ ɡɟɪɧɨɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ ɢ ɫɨɢ ɜ Ɋɨɫɫɢɢ ɢɦɟɟɬ 
ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ. ȼ ɰɟɥɨɦ ɩɨɫɟɜɧɵɟ ɩɥɨɳɚɞɢ ɛɨ-
ɛɨɜɵɯ ɤɭɥɶɬɭɪ ɧɚ ɡɟɪɧɨ (ɨɤɨɥɨ 3 ɦɥɧ. ɝɚ) ɫɨɫɪɟɞɨ-
ɬɨɱɟɧɵ ɜ ɬɪɟɯ ɮɟɞɟɪɚɥɶɧɵɯ ɨɤɪɭɝɚɯ: Ⱦɚɥɶɧɟɜɨ-
ɫɬɨɱɧɵɣ, ɐɟɧɬɪɚɥɶɧɵɣ, ɉɪɢɜɨɥɠɫɤɢɣ, ɱɬɨ ɫɨɫɬɚɜ-
ɥɹɟɬ 73% [10]. 

Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ ɎɈ ɬɪɚɞɢɰɢɨɧɧɨ ɫɩɟɰɢɚ-
ɥɢɡɢɪɭɟɬɫɹ ɧɚ ɜɵɪɚɳɢɜɚɧɢɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɫɨɢ 
(ɛɨɥɟɟ 1,2 ɦɥɧ. ɝɚ, ɢɡ ɧɢɯ 866,3 ɬɵɫ. ɝɚ ɜ Ⱥɦɭɪɫɤɨɣ 
ɨɛɥɚɫɬɢ). ɉɨɫɟɜɵ ɞɪɭɝɢɯ ɡɟɪɧɨɛɨɛɨɜɵɯ ɡɞɟɫɶ 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ. ȼ ɐɟɧɬɪɚɥɶɧɨɦ ɎɈ ɞɨ-
ɥɹ ɩɨɫɟɜɨɜ ɫɨɢ ɧɟɭɤɥɨɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɢ ɜ 2016 ɝɨɞɭ 
ɞɨɫɬɢɝɥɚ 613 ɬɵɫ. ɝɚ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 60% ɩɥɨɳɚ-
ɞɟɣ, ɡɚɧɹɬɵɯ ɡɟɪɧɨɜɵɦɢ ɛɨɛɨɜɵɦɢ ɤɭɥɶɬɭɪɚɦɢ ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ Ɋɨɫɫɢɢ. Ʌɢɞɟɪɚɦɢ ɜ ɐɎɈ ɩɨ ɜɨɡɞɟ-
ɥɵɜɚɧɢɸ ɫɨɢ ɹɜɥɹɸɬɫɹ Ȼɟɥɝɨɪɨɞɫɤɚɹ (211,3 ɬɵɫ. 
ɝɚ) ɢ Ʉɭɪɫɤɚɹ (135,9 ɬɵɫ. ɝɚ) ɨɛɥɚɫɬɢ, ɝɞɟ ɫɨɫɪɟɞɨ-
ɬɨɱɟɧɨ 58% ɩɨɫɟɜɧɵɯ ɩɥɨɳɚɞɟɣ. ȼɵɪɚɳɢɜɚɧɢɟ 
ɡɟɪɧɨɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɨ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ. ȼ ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ 
ɥɢɞɢɪɭɸɬ ɉɪɢɜɨɥɠɫɤɢɣ ɎɈ − 32% ɢ ɐɟɧɬɪɚɥɶɧɵɣ 
ɎɈ − 23%[10]. Ɍɨɥɶɤɨ ɡɚ ɩɨɫɥɟɞɧɢɟ ɫɟɦɶ ɥɟɬ ɩɨɫɟ-
ɜɵ ɫɨɢ ɭɜɟɥɢɱɢɥɢɫɶ ɜ ɊɎ ɧɚ 82%. ɇɚɢɛɨɥɶɲɢɣ 
ɪɨɫɬ (ɩɨɱɬɢ ɜ 4 ɪɚɡɚ) ɡɚɮɢɤɫɢɪɨɜɚɧ ɜ ɐɟɧɬɪɚɥɶɧɨɦ 

ɮɟɞɟɪɚɥɶɧɨɦ ɨɤɪɭɝɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ Ȼɟɥɝɨɪɨɞɫɤɨɣ 
(ɜ 4 ɪɚɡɚ), Ʉɭɪɫɤɨɣ (ɜ 3,5 ɪɚɡɚ) ɢ ȼɨɪɨɧɟɠɫɤɨɣ (ɜ 3 
ɪɚɡɚ) ɨɛɥɚɫɬɹɯ. ȿɫɥɢ ɫ 2010 ɝɨɞɚ ɩɨ 2016 ɝɨɞ ɜɚɥɨ-
ɜɨɣ ɫɛɨɪ ɫɨɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ ɰɟɥɨɦ  
ɜɵɪɨɫ ɜɫɟɝɨ ɜ 2,7 ɪɚɡɚ, ɞɨ 3,1 ɦɥɧ. ɬɨɧɧ, ɬɨ ɜ ɐɎɈ 
- ɜ 14 ɪɚɡ (ɞɨ 1,2 ɦɥɧ. ɬ.). ɉɪɨɜɟɞɟɧɧɵɟ ɧɚɭɱɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɲɢɪɨɤɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɪɨ-
ɜɟɪɤɚ ɩɨɞɬɜɟɪɠɞɚɸɬ, ɱɬɨ ɜ ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫ-
ɫɢɢ ɫɨɸ ɦɨɠɧɨ ɜɵɪɚɳɢɜɚɬɶ ɧɚ ɩɥɨɳɚɞɢ ɧɟ ɦɟɧɟɟ 
5 ɦɥɧ. ɝɚ, ɩɨɥɭɱɚɹ ɨɤɨɥɨ 10 ɦɥɧ. ɬɨɧɧ ɡɟɪɧɚД1-4].  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɨ ɜɫɟɦ ɦɢɪɟ ɡɧɚɱɢɬɟɥɶɧɨ 
ɪɚɫɲɢɪɢɥɫɹ ɫɨɪɬɨɜɨɣ ɫɨɫɬɚɜ ɫɨɢ, ɨɬɥɢɱɚɸɳɢɣɫɹ 
ɲɢɪɨɤɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɩɨ ɫɤɨɪɨɫɩɟɥɨɫɬɢ, ɩɨɬɟɧ-
ɰɢɚɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɦ 
ɩɪɢɡɧɚɤɚɦ. Ɋɟɡɤɨɟ ɜɨɡɪɚɫɬɚɧɢɟ ɩɥɨɳɚɞɟɣ, ɡɚɧɢɦɚ-
ɟɦɵɯ ɜ Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɟɣ, ɨɛɭɫɥɨɜɥɟɧɨ ɩɨ-
ɹɜɥɟɧɢɟɦ ɬɚɤɢɯ ɫɨɪɬɨɜ ɤɚɤ ɋɜɚɩɚ, Ʌɚɧɰɟɬɧɚɹ 
Ʉɪɚɫɧɚɹ Ɇɟɱɚ, Ɇɟɡɟɧɤɚ ɢ ɞɪɭɝɢɯ, ɤɨɬɨɪɵɟ ɫɬɚ-
ɛɢɥɶɧɨ ɜɵɡɪɟɜɚɸɬ ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɨɜ 
ɫɨɟɫɟɹɧɢɹ Д5-6Ж. ȿɫɥɢ 15 ɥɟɬ ɧɚɡɚɞ ɫɨɸ ɜ Ɉɪɥɨɜ-
ɫɤɨɣ ɨɛɥɚɫɬɢ ɬɨɥɶɤɨ ɧɚɱɢɧɚɥɢ ɜɵɫɟɜɚɬɶ, ɬɨ ɜ 2017 
ɝɨɞɭ ɩɥɨɳɚɞɢ ɞɨɫɬɢɝɥɢ 70 ɬɵɫ. ɝɚ. ɍɱɟɧɵɦɢ Ƚɇɍ 
ȼɫɟɪɨɫɫɢɣɫɤɨɝɨ ɇɂɂ ɡɟɪɧɨɛɨɛɨɜɵɯ ɢ ɤɪɭɩɹɧɵɯ 
ɤɭɥɶɬɭɪ, ɎȽȻɈɍ ȼɉɈ Ɉɪɥɨɜɫɤɨɝɨ ȽȺɍ ɪɚɡɪɚɛɨ-
ɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɜɨɡɞɟɥɵɜɚɧɢɹД7-9].  

Ɉɞɧɢɦ ɢɡ ɩɪɟɩɹɬɫɬɜɢɣ ɜ ɩɨɥɭɱɟɧɢɢ ɜɵɫɨɤɢɯ 
ɭɪɨɠɚɟɜ ɷɬɨɣ ɤɭɥɶɬɭɪɵ ɹɜɥɹɸɬɫɹ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ, 
ɜɪɟɞɧɚɹ ɷɧɬɨɦɨɮɚɭɧɚ, ɛɨɥɟɡɧɢ. ɂɡɜɟɫɬɧɨ, ɧɚɩɪɢ-
ɦɟɪ,  ɱɬɨ ɬɨɥɶɤɨ ɜɪɟɞɧɵɟ ɱɥɟɧɢɫɬɨɧɨɝɢɟ, ɩɨɜɪɟ-
ɠɞɚɸɳɢɟ ɫɨɸ ɦɨɝɭɬ ɫɧɢɡɢɬɶ ɭɪɨɠɚɣɧɨɫɬɶ ɧɚ 30-

50%, ɜɥɢɹɬɶ ɧɚ ɤɚɱɟɫɬɜɨ ɫɟɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɜɪɟɞɢɬɶ ɡɟɪɧɭ ɩɪɢ ɯɪɚɧɟɧɢɢ. Ȼɨɥɟɡɧɢ ɫɨɢ, ɩɪɢ 
ɦɚɫɫɨɜɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɢ ɢɧɬɟɧɫɢɜɧɨɦ ɪɚɡɜɢ-
ɬɢɢ ɩɪɢɱɢɧɹɸɬ ɧɟ ɦɟɧɶɲɢɣ ɭɳɟɪɛ. ɋɨɪɧɵɟ ɪɚɫɬɟ-
ɧɢɹ ɫɩɨɫɨɛɧɵ ɫɨɫɬɚɜɥɹɬɶ ɡɧɚɱɢɬɟɥɶɧɭɸ ɤɨɧɤɭɪɟɧ-
ɰɢɸ ɤɭɥɶɬɭɪɟ. Ɏɢɬɨɫɚɧɢɬɚɪɧɚɹ ɨɰɟɧɤɚ  ɫɨɫɬɨɹɧɢɹ 
ɩɨɫɟɜɨɜ  ɫɨɢ ɜ Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭ-
ɟɬ ɨ ɬɨɦ, ɱɬɨ ɡɚɳɢɬɚ ɪɚɫɬɟɧɢɣ, ɩɪɢ ɷɮɮɟɤɬɢɜɧɨɦ 
ɭɩɪɚɜɥɟɧɢɢ,  ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢ-
ɚɥ ɩɨɜɵɲɟɧɢɹ ɭɪɨɠɚɣɧɨɫɬɢ  ɢ ɤɚɱɟɫɬɜɚ ɤɭɥɶɬɭɪɵ 
[7,9]. 

ȼ ɭɫɥɨɜɢɹɯ ɧɚɲɟɝɨ ɪɟɝɢɨɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɪɚɫɤɪɵɬ  ɝɟɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɭɪɨɠɚɣɧɨɫɬɢ 
ɤɭɥɶɬɭɪɵ. Ɋɟɲɟɧɢɸ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɦɨɝɭɬ ɫɩɨɫɨɛ-
ɫɬɜɨɜɚɬɶ ɩɪɟɩɚɪɚɬɵ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɢɪɨɞɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɩɨɥɟɡɧɵɟ ɷɮɮɟɤɬɵ ɧɚ ɪɚɫ-
ɬɟɧɢɹ ɫɨɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɟɧɢɟ ɬɚɤɢɯ 
ɩɪɟɩɚɪɚɬɨɜ ɧɨɫɢɬ ɫɩɨɪɚɞɢɱɟɫɤɢɣ ɢ ɧɟɨɛɹɡɚɬɟɥɶ-
ɧɵɣ ɯɚɪɚɤɬɟɪ, ɯɨɬɹ, ɤɚɤ ɩɨɤɚɡɵɜɚɸɬ ɧɚɲɢ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ, ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɭɪɨ-
ɠɚɣɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɡɟɪɧɚ[9]. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɂɡɭɱɢɬɶ ɜɥɢɹɧɢɟ  ɫɨ-
ɜɪɟɦɟɧɧɵɯ ɝɟɪɛɢɰɢɞɨɜ ɜ ɯɨɡɹɣɫɬɜɟ  Ɉɪɥɨɜɫɤɨɣ 
ɨɛɥɚɫɬɢ ɧɚ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɜ ɩɨɫɟɜɚɯ ɫɨɢ ɢ ɟɟ 
ɭɪɨɠɚɣɧɨɫɬɶ.  

ɍɫɥɨɜɢɹ, ɦɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɇɚ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɵɯ ɩɨɫɟɜɚɯ ɫɨɢ ɇɈɉɐ «ɂɧɬɟɝɪɚɰɢɹ» 
(ɇɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 
ɰɟɧɬɪ) Ɉɪɥɨɜɫɤɨɝɨ ȽȺɍ (Ɉɪɥɨɜɫɤɚɹ ɨɛɥɚɫɬɶ, Ɉɪ-
ɥɨɜɫɤɢɣ ɪɚɣɨɧ) ɛɵɥ ɡɚɥɨɠɟɧ  ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 
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ɨɩɵɬ. ɐɟɥɶ  ɨɩɵɬɚ ɡɚɤɥɸɱɚɥɚɫɶ ɜ  ɨɩɪɟɞɟɥɟɧɢɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɝɟɪɛɢɰɢɞɨɜ ɏɚɪɦɨɧɢ ɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɜ ɫɤɥɚ-
ɞɵɜɚɸɳɢɯɫɹ ɭɫɥɨɜɢɹɯ 2017 ɝɨɞɚ ɜ ɯɨɡɹɣɫɬɜɟ.  

ɋɟɜɨɨɛɨɪɨɬ №2, ɩɨɥɟ №3, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨ-
ɞɢɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɭɱɚɫɬɨɤ: ɡɟɪɧɨɩɪɨɩɚɲ-
ɧɨɣ, ɩɪɟɞɲɟɫɬɜɟɧɧɢɤ – ɨɡɢɦɚɹ ɩɲɟɧɢɰɚ. ɉɥɨɳɚɞɶ 
ɩɨɥɹ – 110 ɝɚ. Ɍɢɩ ɩɨɱɜɵ – ɫɟɪɚɹ ɥɟɫɧɚɹ. Ɇɟɯɚɧɢ-
ɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɱɜɵ – ɫɪɟɞɧɢɣ ɫɭɝɥɢɧɨɤ. Ʉɢɫɥɨɬ-
ɧɨɫɬɶ ɩɨɱɜɵ 5,7. ɋɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ – 3,1. 

 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨɞɝɨɬɨɜɤɢ ɩɨɱɜɵ ɤ ɩɨɫɟɜɭ 
(ɩɨɫɥɟ ɭɛɨɪɤɢ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ): ɜɫɩɚɲɤɚ ɧɚ ɝɥɭ-
ɛɢɧɭ 20-22 ɫɦ, ɜɟɫɧɨɣ ɞɜɟ ɤɭɥɶɬɢɜɚɰɢɹ  ɡɚɬɟɦ 
ɩɪɟɞɩɨɫɟɜɧɨɟ ɛɨɪɨɧɨɜɚɧɢɟ ɩɨɱɜɵ ɧɚ ɝɥɭɛɢɧɭ 6-8 

ɫɦ. 
ɋɨɪɬ ɫɨɢ – «Ɇɟɡɟɧɤɚ» ɫɟɥɟɤɰɢɢ ȼɫɟɪɨɫɫɢɣ-

ɫɤɨɝɨ ɇɂɂ ɡɟɪɧɨɛɨɛɨɜɵɯ ɢ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ. 
ɉɪɨɬɪɚɜɥɢɜɚɧɢɟ ɫɟɦɹɧ ɧɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ. 

Ƚɟɪɛɢɰɢɞ Ⱥɥɝɨɪɢɬɦ, Ʉ.ɗ. (480 ɝ/ɥ ɞ.ɜ. ɤɥɨɦɚ-
ɡɨɧ ɢɡ ɤɥɚɫɫɚ ɩɪɨɢɡɜɨɞɧɵɯ ɢɡɨɤɫɚɥɢɞɢɧɚ) ɤɨɦɩɚ-
ɧɢɢ ɎɆɊɭɫ ɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɨɪɦɟ ɪɚɫɯɨɞɚ ɞɥɹ 
ɫɨɢ - 1 ɥ/ɝɚ  ɜɧɟɫɟɧ ɧɚ ɜɫɟɣ ɩɥɨɳɚɞɢ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɩɨɫɥɟ ɫɟɜɚ 20 ɦɚɹ 2017 ɝ. ɉɨ ɩɪɟɞɫɬɚɜɥɟ-
ɧɢɸ ɤɨɦɩɚɧɢɢ ɎɆɊɭɫ, Ⱥɥɝɨɪɢɬɦ ɭɧɢɱɬɨɠɚɟɬ ɥɸ-
ɛɭɸ ɨɞɧɨɥɟɬɧɸɸ ɢ ɦɚɥɨɥɟɬɧɸɸ ɫɨɪɧɭɸ ɪɚɫɬɢ-
ɬɟɥɶɧɨɫɬɶ ɩɟɪɟɞ ɜɫɯɨɞɚɦɢ ɦɨɪɤɨɜɢ, ɫɨɢ, ɫɜёɤɥɵ 
ɫɚɯɚɪɧɨɣ, ɹɪɨɜɨɝɨ ɢ ɨɡɢɦɨɝɨ ɪɚɩɫɚ. ɉɪɟɩɚɪɚɬ ɪɚɡ-
ɪɟɲɟɧ ɞɥɹ ɨɞɧɨɤɪɚɬɧɨɝɨ ɨɩɪɵɫɤɢɜɚɧɢɹ ɩɨɱɜɵ ɞɨ 
ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɨɫɟɜɚɯ ɫɨɢ ɞɨ ɨɛɪɚ-
ɡɨɜɚɧɢɹ ɭ ɤɭɥɶɬɭɪɵ 3-ɟɝɨ ɥɢɫɬɚ. ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 200 ɥ/ɝɚ. Ɉɫɬɚɜɥɟɧ ɭɱɚɫɬɨɤ ɛɟɡ 
ɨɛɪɚɛɨɬɨɤ ɝɟɪɛɢɰɢɞɚɦɢ – ɤɨɧɬɪɨɥɶ 0,1 ɝɚ. 

Ƚɟɪɛɢɰɢɞɵ ɏɚɪɦɨɧɢ (750 ɝ/ɤɝ ɬɢɮɟɧɫɭɥɶɮɨ-
ɪɨɧ-ɦɟɬɢɥɚ) ɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ  ȼȾȽ (187,5 ɝ/ɤɝ 
ɬɢɮɟɧɫɭɥɶɮɨɪɨɧ-ɦɟɬɢɥɚ + 187,5 ɝ/ɤɝ ɯɥɨɪɢɦɭɪɨɧ-

ɷɬɢɥɚ) – ɤɥɚɫɫ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɭɥɶɮɨ-
ɧɢɥɦɨɱɟɜɢɧɵ ɩɪɢɦɟɧɢɥɢ ɜ ɮɚɡɭ 2-ɯ ɬɪɨɱɚɬɵɯ ɥɢ-
ɫɬɶɟɜ ɤɭɥɶɬɭɪɵ 20.06.2017 ɧɚ ɩɥɨɳɚɞɢ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ: ɏɚɪɦɨɧɢ – 12,5 ɝɚ  ɜ ɧɨɪɦɟ ɪɚɫɯɨɞɚ  8 
ɝ/ɝɚ, ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ - 10 ɝɚ ɜ ɧɨɪɦɟ ɪɚɫɯɨɞɚ 50 
ɝ/ɝɚ. ɇɚ ɤɨɧɬɪɨɥɶɧɨɦ ɭɱɚɫɬɤɟ (0,1 ɝɚ) ɝɟɪɛɢɰɢɞɵ ɧɟ 
ɩɪɢɦɟɧɹɥɢɫɶ. 

ɋɨɫɬɨɹɧɢɟ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɩɟɪɟɞ ɩɪɨ-
ɜɟɞɟɧɢɟɦ ɨɛɪɚɛɨɬɤɢ ɯɨɪɨɲɟɟ. ɍɱɟɬɵ ɱɢɫɥɟɧɧɨɫɬɢ 
ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɝɟɪɛɢɰɢɞɨɜ  ɩɪɨɜɟɞɟɧɵ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɧɹɬɨɣ ɦɟɬɨɞɢɤɨɣ, ɫɨɝɥɚɫɧɨ ɤɨɬɨ-
ɪɨɣ, ɤɚɠɞɵɣ ɭɱɚɫɬɨɤ ɩɪɨɯɨɞɢɥɢ ɩɨ ɧɚɢɛɨɥɶɲɟɣ 
ɞɢɚɝɨɧɚɥɢ ɢ ɱɟɪɟɡ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɟ ɩɪɨɦɟɠɭɬɤɢ 
(60-75 ɦ) ɩɪɨɢɡɜɨɥɶɧɨ ɧɚɤɥɚɞɵɜɚɥɢ ɭɱёɬɧɭɸ ɪɚɦ-
ɤɭ ɪɚɡɦɟɪɨɦ 50ɯ50 ɫɦ. ȼɧɭɬɪɢ ɭɱёɬɧɨɣ ɩɥɨɳɚɞɤɢ 
ɩɨɞɫɱɢɬɵɜɚɥɢ ɤɨɥɢɱɟɫɬɜɨ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɫ 
ɨɩɪɟɞɟɥɟɧɢɟɦ ɜɢɞɨɜ, ɧɚɢɛɨɥɟɟ ɜɫɬɪɟɱɚɟɦɵɯ ɜ ɩɨɥɟ 

Д11Ж. ɑɢɫɥɨ ɭɱɟɬɧɵɯ ɩɥɨɳɚɞɨɤ ɧɚ ɤɚɠɞɨɦ ɜɚɪɢɚɧɬɟ 
ɨɩɵɬɚ – 10. ɍɱɟɬɵ ɱɢɫɥɟɧɧɨɫɬɢ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ 
ɩɪɨɜɟɥɢ ɱɟɪɟɡ 20 ɢ 40  ɞɧɟɣ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɝɟɪ-
ɛɢɰɢɞɚɦɢ.  

Ɇɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɧɚ ɞɚɬɭ ɜɧɟɫɟɧɢɹ 
ɝɟɪɛɢɰɢɞɨɜ ɏɚɪɦɨɧɢ ɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ: ɬɟɦɩɟ-
ɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 220ɋ, ɜɥɚɠɧɨɫɬɶ 60%, ɨɛɥɚɱɧɨɫɬɶ 2 
ɛɚɥɥɚ, ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 2 ɦ/ɫɟɤ.  

ɏɨɡɹɣɫɬɜɟɧɧɚɹ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɯɨɡɹɣɫɬɜɟɧ-
ɧɵɦ ɜɚɪɢɚɧɬɨɦ ɢ ɤɨɧɬɪɨɥɟɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ. ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɪ-
ɧɵɯ ɪɚɫɬɟɧɢɣ ɧɚ ɧɟɨɛɪɚɛɨɬɚɧɧɨɦ ɭɱɚɫɬɤɟ (ɤɨɧɬɪɨ-
ɥɟ) ɜ ɩɟɪɜɵɣ ɭɱɟɬ ɛɵɥɚ ɜɵɫɨɤɨɣ ɢ ɫɨɫɬɚɜɢɥɚ ɨɬ 
128,5 ɞɨ 155,8 ɷɤɡ./ɦ2 

 ɢɥɢ ɜ ɫɪɟɞɧɟɦ 142,2 ɷɤɡ./ɦ2 
. 

ɂɡ ɞɜɭɞɨɥɶɧɵɯ ɫɨɪɧɹɤɨɜ ɩɪɟɨɛɥɚɞɚɥɢ  – ɨɫɨɬ ɩɨ-
ɥɟɜɨɣ, ɪɨɦɚɲɤɚ ɧɟɩɚɯɭɱɚɹ, ɦɚɪɶ ɛɟɥɚɹ, ɩɨɞɦɚɪɟɧ-
ɧɢɤ ɰɟɩɤɢɣ,  ɞɵɦɹɧɤɚ ɚɩɬɟɱɧɚɹ, ɝɪɟɱɢɲɤɚ ɜɶɸɧ-
ɤɨɜɚɹ, ɹɪɭɬɤɚ ɩɨɥɟɜɚɹ, ɪɟɞɶɤɚ ɞɢɤɚɹ,  ɩɢɤɭɥɶɧɢɤɢ 
(ɜɢɞɵ), ɩɨɞɦɚɪɟɧɧɢɤ ɰɟɩɤɢɣ, ɳɢɪɢɰɚ ɡɚɩɪɨɤɢɧɭ-
ɬɚɹ, ɡɜɟɡɞɱɚɬɤɚ ɫɪɟɞɧɹɹ   ɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ. 
ɋɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɧɚɯɨɞɢɥɢɫɶ ɜ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ 
6-8 ɧɚɫɬɨɹɳɢɯ ɥɢɫɬɚ ɢɥɢ ɪɨɡɟɬɤɚ 10-12 ɫɦ. ɂɡ ɡɥɚ-
ɤɨɜɵɯ ɫɨɪɧɹɤɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢɦɟɥɨ ɤɭɪɢɧɨɟ 
ɩɪɨɫɨ, ɤɨɬɨɪɨɟ ɧɚɯɨɞɢɥɚɫɶ ɜ ɮɚɡɟ ɪɚɡɜɢɬɢɹ ɩɨɥɧɨɟ 
ɤɭɳɟɧɢɟ ɑɢɫɥɟɧɧɨɫɬɶ ɤɭɪɢɧɨɝɨ ɩɪɨɫɚ ɫɨɫɬɚɜɥɹɥɚ 
ɞɨ 25 ɷɤɡ./ɦ2

. 

ɇɚ ɜɚɪɢɚɧɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɪɛɢɰɢɞɚ Ⱥɥ-
ɝɨɪɢɬɦ 1 ɥ/ɝɚ. ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɛɵɥɚ 
ɫɧɢɠɟɧɚ ɞɨ 87,8–101,3 ɷɤɡ./ɦ2

 ɢɥɢ ɜ ɫɪɟɞɧɟɦ  ɞɨ 
94,6 ɷɤɡ./ɦ2. Ɂɥɚɤɨɜɵɟ ɫɨɪɧɹɤɢ (ɩɪɨɫɨ ɤɭɪɢɧɨɟ 
ɢɦɟɥɢ ɭɝɧɟɬɟɧɧɵɣ ɜɢɞ, ɧɨ ɪɚɡɜɢɬɢɟ ɩɪɨɞɨɥɠɚɥɨɫɶ, 
ɦɟɧɶɲɟɟ ɜɥɢɹɧɢɟ ɝɟɪɛɢɰɢɞ ɨɤɚɡɚɥ ɧɚ ɞɜɭɞɨɥɶɧɵɟ 
ɫɨɪɧɹɤɢ.  

ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɪɧɹɤɨɜ ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ 
ɫɧɢɠɟɧɚ ɧɚ 98%, ɧɟɫɦɨɬɪɹ ɧɚ ɢɯ ɜɵɫɨɤɭɸ ɱɢɫɥɟɧ-
ɧɨɫɬɶ (ɬɚɛɥ.1). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɝɟɪɛɢɰɢɞɚ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ 50 ɝ/ɝɚ ɩɪɨɬɢɜ 
ɞɜɭɞɨɥɶɧɵɯ ɫɨɪɧɹɤɨɜ ɫɨɫɬɚɜɢɥɚ  97% ɱɟɪɟɡ 40 
ɞɧɟɣ. ɉɪɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɟɪɛɢɰɢ-
ɞɚ Ⱥɥɝɨɪɢɬɦ 1 ɥ/ɝɚ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨɦ ɜɚɪɢɚɧɬɟ 
55%. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɟɪɛɢɰɢɞɚ 
ɏɚɪɦɨɧɢ ɜ ɧɨɪɦɟ ɪɚɫɯɨɞɚ 8 ɝ/ɝɚ ɛɥɢɡɤɚ ɤ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɢ  ɫɨɫɬɚɜɢɥɚ 91%. 
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɟɪɛɢɰɢɞɚ Ⱥɥɝɨ-
ɪɢɬɦ 1 ɥ/ɝɚ, ɫɨɫɬɚɜɢɥɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɞɜɭ-
ɞɨɥɶɧɵɦ ɢ ɨɞɧɨɞɨɥɶɧɵɦ  ɫɨɪɧɹɤɚɦ – 55% ɢ 63% - 
ɩɪɨɬɢɜ ɨɞɧɨɞɨɥɶɧɵɯ ɫɨɪɧɹɤɨɜ,  ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɫɧɢɠɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɫɨɪɧɹɤɨɜ ɧɚ ɤɨɧɬɪɨɥɶɧɨɦ 
ɜɚɪɢɚɧɬɟ. Ɉɛɳɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɟɪɛɢɰɢɞɨɜ  ɫ 
ɭɱɟɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɪɛɢɰɢɞɚ ɏɚɪɦɨɧɢ Ʉɥɚɫ-
ɫɢɤ 50 ɝ/ɝɚ  ɫɨɫɬɚɜɢɥɚ 83,5%,  ɝɟɪɛɢɰɢɞɚ ɏɚɪɦɨɧɢ 
– 80%, ɚ ɫɪɟɞɧɹɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɟɪɛɢɰɢɞɚ  Ⱥɥɝɨ-
ɪɢɬɦ (ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɜɚɪɢɚɧɬ) – 59%. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɫɬɚɜɲɢɟɫɹ ɠɢɜɵɦɢ ɫɨɪɧɵɟ ɪɚɫɬɟ-
ɧɢɹ ɧɚ ɜɚɪɢɚɧɬɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɏɚɪɦɨɧɢ ɢ 
ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɧɚɯɨɞɢɥɢɫɶ ɜ ɧɢɠɧɟɦ ɹɪɭɫɟ 
ɤɭɥɶɬɭɪɵ, ɛɵɥɢ ɭɝɧɟɬɟɧɵ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɤɨɧɤɭ-
ɪɢɪɨɜɚɥɢ ɫ ɧɟɣ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɧɚ 
ɜɚɪɢɚɧɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɪɛɢɰɢɞɚ Ⱥɥɝɨɪɢɬɦ 
ɢɦɟɥɢ ɩɪɟɢɦɭɳɟɫɬɜɨ ɧɚɞ ɤɭɥɶɬɭɪɧɵɦɢ ɪɚɫɬɟɧɢɹ-
ɦɢ ɢ ɡɚɧɢɦɚɥɢ ɜɟɪɯɧɢɣ ɹɪɭɫ ɮɢɬɨɰɟɧɨɡɚ.  
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Ɍɚɛɥɢɰɚ 1 – ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɝɟɪɛɢɰɢɞɚɦɢ  

Ⱥɥɝɨɪɢɬɦ, ɏɚɪɦɨɧɢ ɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɧɚ ɫɨɟ  ɜ ɇɈɉɐ «ɂɧɬɟɝɪɚɰɢɹ» Ɉɪɥɨɜɫɤɨɝɨ ȽȺɍ  

(Ɉɪɥɨɜɫɤɚɹ ɨɛɥɚɫɬɶ, Ɉɪɥɨɜɫɤɢɣ ɪɚɣɨɧ) 
 

ȼɚɪɢɚɧɬ 

ɑɢɫɥɟɧɧɨɫɬɶ  ɫɨɪɧɵɯ (ɞɜɭɞɨɥɶɧɵɟ/ɨɞɧɨɞɨɥɶɧɵɟ)  
ɪɚɫɬɟɧɢɣ, ɷɤɡ./ɦ2

  

Ȼɢɨɥɨɝɢɱ. 
ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɶ ɩɪɨɬɢɜ 
ɞɜɭɞɨɥɶ-

ɧɵɯ/ɨɞɧɨɞɨɥ
ɶɧɵɯ ɫɨɪɧɹ-
ɤɨɜ ɢ ɫɪɟɞ-

ɧɹɹ,   

% 

ɩɟɪɟɞ ɜɧɟɫɟ-
ɧɢɟɦ ɝɟɪɛɢ-

ɰɢɞɨɜ  

ɱɟɪɟɡ 20 ɞɧɟɣ 
ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ 
ɝɟɪɛɢɰɢɞɨɜ  

ɱɟɪɟɡ 40 ɞɧɟɣ 
ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ 
ɝɟɪɛɢɰɢɞɨɜ  

Ⱥɥɝɨɪɢɬɦ 1.0 ɥ/ɝɚ;ɏɚɪɦɨɧɢ 
Ʉɥɚɫɫɢɤ 50 ɝ/ɝɚ 

40,0/41,4 3,0/10,5 1,0/12,5 97/70 

83,5 

 Ⱥɥɝɨɪɢɬɦ 1,0 ɥ/ɝɚ; ɏɚɪɦɨɧɢ 8 
ɝ/ɝɚ 

37,5/38,2 5,0/12,4 3,5/13,0 91/69 

80  

Ⱥɥɝɨɪɢɬɦ  1,0 ɥ/ɝɚ (ɜɚɪɢɚɧɬ ɯɨ-
ɡɹɣɫɬɜɚ) 

36,4/33,4 29,5/14,5 17,4\15,5 

 

55/63 

59 

Ʉɨɧɬɪɨɥɶ (ɛɟɡ ɨɛɪɚɛɨɬɤɢ) 36,1/46,1 41,3/49,2 39,3/41,8 - 

 

 
Ɋɢɫɭɧɨɤ 1 – Ɉɛɳɢɣ ɜɢɞ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɣɫɬɜɢɹ ɝɟɪɛɢɰɢɞɚ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ 50  ɝ/ɝɚ  

ɜ ɇɈɉɐ «ɂɧɬɟɝɪɚɰɢɹ» Ɉɪɥɨɜɫɤɨɝɨ ȽȺɍ. ɋɥɟɜɚ – ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɜɚɪɢɚɧɬ 

 

 
Ɋɢɫɭɧɨɤ  2 - Ɉɛɳɢɣ ɜɢɞ ɩɪɟɞɭɛɨɪɨɱɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɚɫɬɢ ɩɨɥɹ ɫɨɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɝɟɪɛɢɰɢɞɨɦ  

ɏɚɪɦɨɧɢ  Ʉɥɚɫɫɢɤ 50 ɝ/ɝɚ (ɫɩɪɚɜɚ) ɢ ɭɱɚɫɬɤɚ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɜɚɪɢɚɧɬɚ (ɫɥɟɜɚ)  

ɜ ɇɈɉɐ «ɂɧɬɟɝɪɚɰɢɹ» Ɉɪɥɨɜɫɤɨɝɨ ȽȺɍ 

 

ɇɚ ɪɢɫɭɧɤɚɯ 1-2 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɜɢɞ ɩɨ-
ɫɟɜɨɜ ɫɨɢ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɪɛɢɰɢɞɨɜ ɜ ɥɟɬ-
ɧɢɣ ɩɟɪɢɨɞ (ɪɢɫ.1) ɢ ɜ ɩɪɟɞɭɛɨɪɨɱɧɵɣ ɩɟɪɢɨɞ 
(ɪɢɫ.2). Ɏɢɬɨɬɨɤɫɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɪɛɢɰɢɞɨɜ ɧɚ 
ɪɚɫɬɟɧɢɹ ɫɨɢ ɧɟ ɨɬɦɟɱɟɧɨ.  

ɍɛɨɪɤɚ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɛɚɣɧɚ «Ⱦɠɨɧ Ⱦɢɪ»  
26.09.2017 ɝ.  ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɞɟɫɢɤɚɰɢɢ. ɉɨɥɭɱɟ-
ɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ ɩɨ ɭɪɨɠɚɣɧɨɫɬɢ ɡɟɪɧɚ 
(ɬɚɛɥ.2). 
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Ɍɚɛɥɢɰɚ 2 – ɍɪɨɠɚɣɧɨɫɬɶ ɡɟɪɧɚ ɫɨɢ ɜ ɨɩɵɬɟ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɝɟɪɛɢɰɢɞɨɜ   

ɨɬ ɤɨɦɩɥɟɤɫɚ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɇɈɉɐ «ɂɧɬɟɝɪɚɰɢɹ» Ɉɪɥɨɜɫɤɨɝɨ ȽȺɍ 

ȼɚɪɢɚɧɬ  ɍɪɨɠɚɣɧɨɫɬɶ 
ɬ/ɝɚ 

± ɬ/ɝɚ ɤ 
ɯɨɡ.ɜɚɪɢɚɧɬɭ 

ȼ % ɤ  

ɯɨɡ.ɜɚɪɢɚɧɬɭ 

Ⱥɥɝɨɪɢɬɦ 1.0 ɥ/ɝɚ; 
ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ 50 ɝ/ɝɚ 

1,94 0,51 135,7 

 Ⱥɥɝɨɪɢɬɦ 1,0 ɥ/ɝɚ; ɏɚɪɦɨɧɢ 8 ɝ/ɝɚ 1,73 0,30 121,0 

Ⱥɥɝɨɪɢɬɦ  1,0 ɥ/ɝɚ (ɜɚɪɢɚɧɬ ɯɨɡɹɣɫɬɜɚ) 1,43 0 100 

Ʉɨɧɬɪɨɥɶ (ɛɟɡ ɨɛɪɚɛɨɬɨɤ) 1,01 -0,42 70,6 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɭɫɥɨɜɢɹɯ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ 
ɩɟɪɢɨɞɚ 2017 ɝ ɧɚ ɜɚɪɢɚɧɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɪ-
ɛɢɰɢɞɨɜ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ 0,05 ɤɝ/ɝɚ,  ɢ ɏɚɪɦɨɧɢ 
0,008 ɤɝ/ɝɚ ɧɚ ɮɨɧɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɪɛɢɰɢɞɚ Ⱥɥ-
ɝɨɪɢɬɦ 1 ɥ/ɝɚ ɮɚɤɬɢɱɟɫɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɡɟɪɧɚ ɫɨɢ 
ɩɨɥɭɱɟɧɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1,94 ɬ/ɝɚ ɢ 1,73 ɬ/ɝɚ,  
ɱɬɨ ɧɚ 0,51 ɬ/ɝɚ ɢ ɧɚ 0,30 ɬ/ɝɚ ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɯɨ-
ɡɹɣɫɬɜɟɧɧɨɦ ɜɚɪɢɚɧɬɟ. 

ȼɵɜɨɞɵ. ȼ ɇɈɉɐ «ɂɧɬɟɝɪɚɰɢɹ» Ɉɪɥɨɜɫɤɨɝɨ 
ȽȺɍ (Ɉɪɥɨɜɫɤɢɣ ɪɚɣɨɧ Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ) ɜɵɫɨ-
ɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɤɚɡɚɥɢ ɝɟɪɛɢɰɢɞɵ ɏɚɪɦɨɧɢ 
Ʉɥɚɫɫɢɤ 0,05 ɤɝ/ɝɚ - 97%,  ɢ ɏɚɪɦɨɧɢ 0,008 ɤɝ/ɝɚ 
(95%) ɧɚ ɮɨɧɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɪɛɢɰɢɞɚ Ⱥɥɝɨɪɢɬɦ 
1 ɥ/ɝɚ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɥɨ ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɶ 56%. Ɍɨ ɟɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɝɟɪɛɢ-
ɰɢɞɚ Ⱥɥɝɨɪɢɬɦ ɨɤɚɡɚɥɨɫɶ ɧɟɨɩɪɚɜɞɚɧɧɵɦ ɢ ɦɨɥɨ-
ɷɮɮɟɤɬɢɜɧɵɦ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɟɪɛɢɰɢɞɨɜ ɏɚɪɦɨɧɢ ɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɩɨɡɜɨɥɢ-
ɥɨ ɭɜɟɥɢɱɢɬɶ ɫɛɨɪ ɡɟɪɧɚ ɫɨɢ ɜ ɫɪɟɞɧɟɦ ɧɚ  0,45 
ɬɨɧɧ ɫ ɝɟɤɬɚɪɚ. 

 Ɋɟɤɨɦɟɧɞɭɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɟɪɛɢɰɢɞɵ ɏɚɪ-
ɦɨɧɢ Ʉɥɚɫɫɢɤ 50 ɝ/ɝɚ  ɢ ɏɚɪɦɨɧɢ 8 ɝ/ɝɚ, ɧɚ ɮɨɧɟ 
ɩɪɢɦɟɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɨɬɢɜɨɡɥɚɤɨɜɨɝɨ ɝɟɪ-
ɛɢɰɢɞɚ (ɧɚɩɪɢɦɟɪ, ɉɚɧɬɟɪɚ) ɜ ɫɢɫɬɟɦɟ ɡɚɳɢɬɵ ɫɨɢ 
ɨɬ ɤɨɦɩɥɟɤɫɚ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɧɟ-
ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ,  ɞɥɹ ɩɨɥɭɱɟ-
ɧɢɹ ɜɵɫɨɤɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɪɨɠɚɹ.  
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ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ, ɩɨɫɜɹɳɟɧɧɵɟ ɢɡɭɱɟɧɢɸ ɜɥɢɹɧɢɹ ɫɪɨɤɨɜ 
ɩɨɫɟɜɚ ɜɚɥɟɪɢɚɧɵ ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɧɚ ɭɪɨɠɚɣɧɨɫɬɶ ɢ 
ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ ɤɨɪɧɟɜɢɳ ɫ ɤɨɪɧɹɦɢ, 
ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɭɫɥɨɜɢɹɯ ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ. ɂɫ-
ɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɡɟɪɧɨɩɚɪɨɜɨɦ ɫɟɜɨɨɛɨ-
ɪɨɬɟ ɧɚ ɜɵɳɟɥɨɱɟɧɧɨɦ ɱɟɪɧɨɡɟɦɟ. ɍɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɭɪɨɠɚɣɧɨɫɬɶ ɤɨɪɧɟɜɢɳ ɜɚɥɟɪɢɚɧɵ ɥɟɤɚɪ-
ɫɬɜɟɧɧɨɣ ɜɨɡɪɚɫɬɚɟɬ ɩɪɢ ɩɨɫɟɜɟ ɜ ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ 
ɧɚ 6 ɰ/ɝɚ, ɩɪɢ ɷɬɨɦ ɩɪɨɰɟɧɬ ɷɤɫɬɪɚɤɬɢɜɧɨɫɬɢ ɢ ɜɚ-
ɥɟɩɨɬɪɢɚɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 7,8 ɢ 1 % ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɫɟɧɧɟɝɨ ɩɨɫɟɜɚ, ɩɪɢ ɷɬɨɦ 
ɨɛɫɟɦɟɧɟɧɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɫɵɪɶɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɫɪɨɤɨɜ ɩɨɫɟɜɚ.  

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɟ, ɜɚɥɟɪɢɚɧɚ 
ɥɟɤɚɪɫɬɜɟɧɧɚɹ, ɭɪɨɠɚɣɧɨɫɬɶ, ɫɪɨɤɢ ɩɨɫɟɜɚ, ɩɨɤɚ-
ɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ, ɷɤɫɬɪɚɤɬɢɜɧɨɫɬɶ.  

The article is devoted to the study of the influ-

ence of the timing of the valerian sowing on the yield 

and the quality indices of the raw material of rhizomes 

obtained under the conditions of the northern forest-

steppe of the Trans-Ural region. The investigations 

were carried out in a grain-steaming crop rotation on 

leached chernozem. It has been established that the 

yield of rhizomes with the roots of valerian officinalis 

increases during sowing in the autumn period by 6 c / 

ha, while the percentage of extractivity and valepotri-

ates increases by 7.8 and 1% respectively, relative to 

spring sowing, while the seeding of the raw material 

obtained does not depend on the sowing time.  

 

 

Key words: import substitution, raw materials, Vale-

riana officinalis,  yield, sowing time, indicators of 

quality, the extract. 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɥɟɤɚɪɫɬɜɟɧ-
ɧɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɥɟɤɚɪ-
ɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɫɬɚɟɬ ɜ ɫɜɨɟɦ 
ɪɚɡɜɢɬɢɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɟɣ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ ɩɪɨ-
ɦɵɲɥɟɧɧɨɫɬɢ. ȼ Ɋɨɫɫɢɢ ɟɠɟɝɨɞɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 
ɤɨɪɧɟɜɢɳɚɯ ɢ ɤɨɪɧɹɯ ɜɚɥɟɪɢɚɧɵ ɞɥɹ ɦɟɞɢɰɢɧɫɤɢɯ 
ɰɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 1000 ɬ. Ȼɨɥɶɲɢɧɫɬɜɨ ɮɚɪ-
ɦɚɰɟɜɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨɥɶɡɭɟɬɫɹ ɫɵɪɶɟɦ 
ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼɨɡɞɟɥɵɜɚɧɢɟ ɜɚɥɟɪɢ-
ɚɧɵ ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɩɨɡɜɨɥɢɬ ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦ-
ɦɭ ɡɚɦɟɳɟɧɢɹ ɢɦɩɨɪɬɧɨɝɨ ɫɵɪɶɹ ɧɚ ɫɵɪɶɟ ɨɬɟɱɟ-
ɫɬɜɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ Д1Ж. 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ ɜ Ɋɨɫɫɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɨɝɨ ɫɟɥɶɫɤɨ-
ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɜɵɪɚɳɢɜɚɧɢɹ ɥɟɤɚɪɫɬɜɟɧɧɵɯ 
ɤɭɥɶɬɭɪ: ɩɨɞɝɨɬɨɜɤɚ ɩɨɱɜɵ; ɩɨɫɟɜ; ɭɯɨɞ; ɭɛɨɪɤɚ 
ɭɪɨɠɚɹ; ɞɨɪɚɛɨɬɤɚ ɫɵɪɶɹ ɢ ɬ.ɞ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ  
ɤɨɪɧɟɜɢɳ ɩɨɡɜɨɥɹɟɬ ɤɭɥɶɬɭɪɧɨɦɭ ɪɚɫɬɟɧɢɸ ɨɫɜɚ-
ɢɜɚɬɶ ɩɚɯɨɬɧɵɣ ɝɨɪɢɡɨɧɬ Д2Ж, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ, ɜ 
ɬɨɦ ɱɢɫɥɟ, ɢ ɞɥɹ ɜɚɥɟɪɢɚɧɵ. ȼ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ 
ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɞɟɥɵɜɚɧɢɹ ɜɚɥɟɪɢɚɧɵ ɨɞɧɢɦ ɢɡ 
ɚɤɬɭɚɥɶɧɵɯ ɜɨɩɪɨɫɨɜ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹ-
ɧɢɹ ɫɪɨɤɨɜ ɩɨɫɟɜɚ ɧɚ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɨɝɨ ɫɵɪɶɹ, 
ɩɨɫɤɨɥɶɤɭ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɬɪɚɜɵ ɧɟ ɨɞɧɨɪɨɞɧɨ 
ɧɚɤɚɩɥɢɜɚɸɬ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ ɜ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢ ɤɨɪɧɟɜɢɳɚɯ. 

 

  

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɉɨɢɫɤ ɨɩɬɢɦɚɥɶɧɵɯ 
ɫɪɨɤɨɜ ɩɨɫɟɜɚ ɫɟɦɹɧ ɜɚɥɟɪɢɚɧɵ ɨɫɭɳɟɫɬɜɥɹɥɫɹ 
ɱɟɪɟɡ ɨɰɟɧɤɭ ɭɪɨɠɚɣɧɨɫɬɢ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 
ɝɨɬɨɜɨɝɨ ɫɵɪɶɹ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɢ ɚɧɚɥɢɬɢɱɟ-
ɫɤɚɹ ɪɚɛɨɬɚ ɩɪɨɜɨɞɢɥɚɫɶ ɧɚ ɨɩɵɬɧɨɦ ɩɨɥɟ ɂɧɫɬɢ-
ɬɭɬɚ ɚɝɪɨɷɤɨɥɨɝɢɢ ɜ ɩɟɪɢɨɞ ɫ 2013-2015 ɝɝ. ɉɨɱ-
ɜɟɧɧɵɟ ɭɫɥɨɜɢɹ ɜɨɡɞɟɥɵɜɚɧɢɹ ɤɭɥɶɬɭɪɵ ɦɨɝɭɬ 
ɨɤɚɡɵɜɚɬɶ ɨɩɪɟɞɟɥɹɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɭɪɨɠɚɣ ɢ 
ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ Д3Ж. ɉɨɱɜɚ ɱɟɪɧɨɡɟɦ ɜɵɳɟɥɨ-
ɱɟɧɧɵɣ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɣ ɫɪɟɞɧɟɝɭɦɭɫɧɵɣ, ɬɢ-
ɩɢɱɧɵɣ ɞɥɹ ɡɨɧɵ Д4Ж. ɉɨɫɟɜ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɜ ɞɜɚ 
ɫɪɨɤɚ: ɨɫɟɧɶɸ 27.10.2013 ɝ. ɢ ɜɟɫɧɨɣ 05.05.2014 ɝ. 
ɇɨɪɦɚ ɜɵɫɟɜɚ – 8 ɤɝ/ɝɚ. ɋɩɨɫɨɛ ɩɨɫɟɜɚ – ɤɜɚɞɪɚɬ-
ɧɨɝɧɟɡɞɨɜɨɣ. Ⱥɝɪɨɬɟɯɧɢɤɚ ɜ ɨɩɵɬɟ ɨɛɳɟɩɪɢɧɹɬɚɹ 
ɞɥɹ ɩɪɨɩɚɲɧɵɯ ɤɭɥɶɬɭɪ Д5-8].  

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɛɫɭɠɞɟɧɢɟ. 
ɍɪɨɠɚɣɧɨɫɬɶ ɤɨɪɧɟɜɢɳ ɫ ɤɨɪɧɹɦɢ ɜɚɥɟɪɢɚɧɵ ɥɟ-
ɤɚɪɫɬɜɟɧɧɨɣ ɞɨɫɬɨɜɟɪɧɨ ɜɨɡɪɚɫɬɚɟɬ ɩɪɢ ɩɨɫɟɜɟ ɜ 
ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ, ɬɚɤ ɤɚɤ, ɜ ɬɟɱɟɧɢɟ ɡɢɦɵ ɫɟɦɟɧɚ 
ɩɪɨɯɨɞɹɬ ɫɬɪɚɬɢɮɢɤɚɰɢɸ, ɢ ɜɟɫɧɨɣ ɩɨɥɭɱɚɸɬ ɜɥɚ-
ɝɭ ɜ ɤɨɥɢɱɟɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɨɹɜɥɟɧɢɹ 
ɞɪɭɠɧɵɯ ɜɫɯɨɞɨɜ. 

ɉɪɢ ɨɫɟɧɧɟɦ ɩɨɫɟɜɟ ɜɚɥɟɪɶɹɧɵ ɫɭɳɟɫɬɜɟɧɧɨ 
ɨɬɥɢɱɚɟɬɫɹ ɦɚɫɫɚ ɫɵɪɵɯ ɤɨɪɧɟɣ ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 
0,58 ɤɝ/ɦ2, ɱɬɨ ɧɚ 0,2 ɤɝ ɛɨɥɶɲɟ ɱɟɦ ɩɪɢ ɜɟɫɟɧɧɟɦ 
ɩɨɫɟɜɟ. ɉɨɫɥɟ ɜɵɫɭɲɢɜɚɧɢɹ ɦɚɫɫɚ ɤɨɪɧɟɣ ɩɪɢ ɜɟ-
ɫɟɧɧɟɦ ɩɨɫɟɜɟ ɫɧɢɡɢɥɚɫɶ ɧɚ 0,14 ɤɝ, ɩɪɢ ɨɫɟɧɧɟɦ 
ɧɚ 0,28 ɤɝ.  

mailto:chuz80@mail.ru
http://medlibera.ru/sam-sebe-doktor/fitoterapiya-lechenie-travami
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Ɍɚɛɥɢɰɚ 1. - ɍɪɨɠɚɣɧɨɫɬɶ ɤɨɪɧɟɜɢɳ ɫ ɤɨɪɧɹɦɢ ɜɚɥɟɪɢɚɧɵ ɥɟɤɚɪɫɬɜɟɧɧɨɣ 

ɋɪɨɤ  

ɩɨɫɟɜɚ 

ɍɪɨɠɚɣɧɨɫɬɶ 

ɫɵɪɵɯ ɤɨɪɧɟɣ, ɤɝ/ɦ
2

 ɜɨɡɞ.-ɫɭɯ. ɦɚɫɫɚ ɤɨɪɧɟɣ, ɤɝ/ɦ
2

 ɬ/ɝɚ 

Ɉɫɟɧɶ 0,58 0,30 3,0 

ȼɟɫɧɚ 0,38 0,24 2,4 

ɇɋɊ05 0,1 0,2 0,5 
 

 

Ɍɚɛɥɢɰɚ 2. - Ɍɟɯɧɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɜɚɥɟɪɢɚɧɵ ɥɟɤɚɪɫɬɜɟɧɧɨɣ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɍɪɟɛɨɜɚɧɢɹ 

 ȽɎ 

ɋɪɨɤ ɩɨɫɟɜɚ 

ɨɫɟɧɶ ɜɟɫɧɚ 

Ɂɨɥɚ ɨɛɳɚɹ, % ɧɟ ɛɨɥɟɟ 14 5,2 ± 0,8 6,0 ± 0,3 

ɗɤɫɬɪɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ, ɢɡɜɥɟɤɚɟɦɵɟ 70 % ɫɩɢɪɬɨɦ ɧɟ ɦɟɧɟɟ 25 35,2 ± 3,1 27,4 ± 1,2 

ȼɚɥɟɩɨɬɪɢɚɬɵ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɜɚɥɬɪɚɬ, % ɧɟ ɦɟɧɟɟ 1,4 3,2 ± 0,2 2,2 ± 0,1 

 

 

Ɂɨɥɶɧɨɫɬɶ ɤɨɪɧɟɜɢɳ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɡɧɵɯ 
ɫɪɨɤɚɯ ɩɨɫɟɜɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɪɚɡɥɢ-
ɱɚɟɬɫɹ ɩɨ ɞɚɧɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɧɟɫɭɳɟɫɬɜɟɧɧɨ. 
ɉɪɢ ɨɫɟɧɧɟɦ ɩɨɫɟɜɟ ɷɤɫɬɪɚɤɬɢɜɧɨɫɬɶ ɩɪɟɜɵɲɚɟɬ 
ɦɢɧɢɦɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɮɚɪɦɚɤɨɩɟɢ ɧɚ 15,2 %, 

ɩɪɢ ɜɟɫɟɧɧɟɦ ɫɪɨɤɟ ɩɪɟɜɵɲɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ – 2,4 

%, ɪɚɡɥɢɱɢɹ ɜɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɵ. ɉɪɢɱɟɦ, ɩɪɢ 
ɫɪɨɤɟ ɩɨɫɟɜɚ ɨɫɟɧɶɸ ɜɚɥɟɪɢɚɧɵ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟ-

ɥɢɱɢɜɚɸɬ ɷɤɫɬɪɚɤɬɢɜɧɨɫɬɶ ɫɵɪɶɹ ɧɚ 7,8 %. ɋɨɞɟɪ-
ɠɚɧɢɟ ɜɚɥɟɩɨɬɪɢɚɬɨɜ ɜ ɫɵɪɶɟ ɨɫɟɧɧɟɝɨ ɫɪɨɤɚ ɫɨ-
ɫɬɚɜɢɥɨ – 3,2 % ɩɪɢ ɜɟɫɟɧɧɟɦ ɫɪɨɤɟ – 2,2 %. 

ɋɨɝɥɚɫɧɨ ȽɎ ɏII ɫɵɪɶɟ ɜɚɥɟɪɢɚɧɵ ɨɬɧɨɫɢɬɫɹ 
ɤ ɱɟɬɜɟɪɬɨɣ ɤɚɬɟɝɨɪɢɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧɵ 
ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɵɯ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɨɛɳɢɦ ɱɢɫɥɨɦ ɛɚɤɬɟɪɢɣ ɢ ɝɪɢɛɨɜ.  

 

 

Ɍɚɛɥɢɰɚ 3. - Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɤɨɪɧɟɜɢɳ ɜɚɥɟɪɢɚɧɵ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɍɪɟɛɨɜɚɧɢɹ  

ȽɎ 

ɋɪɨɤ ɩɨɫɟɜɚ 

ɨɫɟɧɶ ɜɟɫɧɚ 

Ɉɛɳɟɟ ɱɢɫɥɨ ɚɷɪɨɛɧɵɯ ɛɚɤɬɟɪɢɣ ɜ 1 ɝ, ɯ105
 ɄɈȿ ɧɟ ɛɨɥɟɟ 107

 6,3 ± 0,5 5,0 ± 0,8 

Ɉɛɳɟɟ ɱɢɫɥɨ ɝɪɢɛɨɜ ɜ 1 ɝ, ɯ104
 ɄɈȿ ɧɟ ɛɨɥɟɟ 105

 1,6 ± 0,1 2,3 ± 0,5 

Escherichia coli ɜ 1 ɝ ɧɟ ɛɨɥɟɟ 102
 ɦɟɧɟɟ 10

1
 

 

 

Ɉɛɫɟɦɟɧɟɧɧɨɫɬɶ ɛɚɤɬɟɪɢɹɦɢ ɜ ɫɵɪɶɟ, ɩɨɥɭ-
ɱɟɧɧɨɦ ɜ 2015 ɝɨɞɭ, ɫɨɫɬɚɜɢɥɚ ɩɪɢ ɨɫɟɧɧɟɦ ɫɪɨɤɟ 
ɩɨɫɟɜɚ 6,3*105 ɄɈȿ, ɩɪɢ ɜɟɫɟɧɧɟɦ 5,0*105

 ɄɈȿ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɨɲɢɛɤɢ ɨɩɵɬɚ. Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɝɪɢ-
ɛɨɜ ɜ ɨɞɧɨɦ ɝɪɚɦɦɟ ɫɵɪɶɹ ɤɨɪɧɟɜɢɳ ɫ ɤɨɪɧɹɦɢ 
ɜɚɥɟɪɢɚɧɵ ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɩɪɢ ɨɫɟɧɧɟɦ ɩɨɫɟɜɟ ɫɨ-
ɫɬɚɜɢɥɚ 1,6*104

 ɢ 2,3*104
 ɩɪɢ ɩɨɫɟɜɟ ɜɟɫɧɨɣ. ɉɪɟɞ-

ɫɬɚɜɢɬɟɥɢ ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ Escherichia coli ɧɟ ɛɵɥɢ 
ɨɛɧɚɪɭɠɟɧɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɢɫɥɟɧɧɨɫɬɶ ɤɨɥɨ-

ɧɢɟɨɛɪɚɡɭɸɳɢɯ ɟɞɢɧɢɰ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɪɨɤɨɜ ɩɨ-
ɫɟɜɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ȽɎ. 

 

ȼɵɜɨɞɵ. ȼ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɧɨɣ ɥɟɫɨɫɬɟɩɢ Ɂɚ-
ɭɪɚɥɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ ɪɚɫɬɢ-
ɬɟɥɶɧɨɝɨ ɫɵɪɶɹ ɜɚɥɟɪɢɚɧɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɟɧɧɢɣ 
ɫɪɨɤ ɩɨɫɟɜɚ, ɭɪɨɠɚɣɧɨɫɬɶ ɤɨɪɧɟɜɢɳ ɫ ɤɨɪɧɹɦɢ 
ɜɨɡɪɚɫɬɚɟɬ ɧɚ 6 ɰ/ɝɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɫɟɧɧɟɝɨ ɩɨɫɟ-
ɜɚ, ɩɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɟɬ ɩɪɨɰɟɧɬ ɷɤɫɬɪɚɤɬɢɜɧɨɫɬɢ ɢ 
ɜɚɥɟɩɨɬɪɢɚɬɨɜ ɧɚ 7,8 ɢ 1 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ȾɅɂɌȿɅɖɇɈȽɈ ɂɋɉɈɅɖɁɈȼȺɇɂə ȼ ɍɋɅɈȼɂəɏ ɋȿȼȿɊɇɈɃ ɅȿɋɈɋɌȿɉɂ ɁȺɍɊȺɅɖə*  

(Productivity of perennial legume-meadow grass mixtures of long-term use in the conditions  

of the northern forest-steppe of the Trans-Urals) 

 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɫɨɫɬɚɜɚ 
ɦɧɨɝɨɥɟɬɧɟɣ ɬɪɚɜɨɫɦɟɫɢ ɧɚ ɟё ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɜ ɬɟɱɟ-
ɧɢɟ 8 ɥɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɧɨɣ ɥɟɫɨ-
ɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ.  ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ  ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɟɝɧɟɪɢɢ ɜ ɤɚɱɟɫɬɜɟ ɡɥɚɤɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ 
ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɵɦ, ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɟё ɩɨɫɬɟɩɟɧ-
ɧɨɟ ɡɚɦɟɳɟɧɢɟ ɤɨɫɬɪɟɰɨɦ. ɗɫɩɚɪɰɟɬ ɜ ɤɚɱɟɫɬɜɟ ɛɨɛɨ-
ɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɞɨɥɝɨɫɪɨɱɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɪɚɜɨɫɦɟɫɢ ɞɨɫɬɨɜɟɪɧɨ ɭɫɬɭɩɚɟɬ ɥɸɰɟɪɧɟ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɧɨɝɨɥɟɬɧɹɹ ɬɪɚɜɨɫɦɟɫɶ, ɥɸɰɟɪɧɚ 
ɩɨɫɟɜɧɚɹ, ɷɫɩɚɪɰɟɬ, ɪɟɝɧɟɪɢɹ, ɤɨɫɬɪɟɰ, ɛɨɛɨɜɨ-

ɦɹɬɥɢɤɨɜɚɹ ɬɪɚɜɨɫɦɟɫɶ. 

In the article the results of studies aimed at deter-

mining the effect of the composition of perennial grass 

mixtures on the productivity of within 8 years of use in 

the conditions of North forest-steppe of Trans-Urals. The 

use of Elymus fibrosus as the cereal component can be 

effective if it assumes a gradual replacement of the 

Brōmus inērmis. The OnobrýМhis as a legume component 

under the long-term use of mixtures significantly inferior 

to MeНiМпgo.  

 

 

Key words: the perennial grass mixture, alfalfa, sainfoin, 

regnery, rump, legumes-grasses mixture 

 

 

Ɉɞɧɨ ɢɡ ɜɚɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɦɩɨɪɬɨɡɚɦɟɳɟ-
ɧɢɹ ɞɥɹ ɫɨɜɪɟɦɟɧɧɨɣ ɷɤɨɧɨɦɢɤɢ Ɋɨɫɫɢɢ – ɪɚɡɜɢɬɢɟ 
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ. Ⱦɨɫɬɢɠɟɧɢɟ ɷɬɨɣ 
ɰɟɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɭɤɪɟɩɥɟɧɢɟ ɤɨɪɦɨɜɨɣ ɛɚɡɵ ɫɟɥɶ-
ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜɨ ɜɫɟɯ ɪɟɝɢɨɧɚɯ, ɝɞɟ 
ɠɢɜɨɬɧɨɜɨɞɫɬɜɨ ɤɚɤ ɨɬɪɚɫɥɶ ɢɫɬɨɪɢɱɟɫɤɢ ɩɨɥɭɱɢɥɨ 
ɪɚɡɜɢɬɢɟ. ȼ ɫɟɜɟɪɧɨɣ ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɑɟɥɹɛɢɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ 
ɤɥɢɦɚɬɚ, ɤɚɤ ɮɚɤɬɨɪɚ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɩɪɨɞɭɤɬɢɜ-
ɧɨɫɬɶ ɤɭɥɶɬɭɪ, ɬɪɚɞɢɰɢɨɧɧɨ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɮɨɪɦɢ-
ɪɨɜɚɧɢɟɦ ɤɨɪɦɨɜɨɣ ɛɚɡɵ ɩɪɟɞɩɪɢɹɬɢɣ ɡɚ ɫɱɟɬ ɩɪɢɝɨ-
ɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɢɡ ɧɚɛɨɪɚ ɤɭɥɶɬɭɪ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɩɨ 
ɫɜɨɟɣ ɛɢɨɥɨɝɢɢ.  

Ɍɪɚɞɢɰɢɨɧɧɵɣ ɧɚɛɨɪ ɡɟɪɧɨɮɭɪɚɠɧɵɯ ɤɭɥɶɬɭɪ ɜ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɩɨɥɧɢɥɫɹ ɫɨɪɬɚɦɢ ɝɨɥɨɡɟɪɧɨɝɨ ɹɱ-
ɦɟɧɹ, ɭ ɤɨɬɨɪɨɝɨ ɡɟɪɧɨ ɫɜɨɛɨɞɧɨ ɨɬ ɩɥёɧɨɤ, ɡɚɬɪɭɞ-
ɧɹɸɳɢɯ ɩɟɪɟɜɚɪɢɜɚɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɜ ɨɪɝɚɧɢɡɦɨɦ 
ɠɢɜɨɬɧɵɯ Д1, 2Ж. Ʉɭɤɭɪɭɡɚ ɨɫɬɚёɬɫɹ ɧɟɡɚɦɟɧɢɦɨɣ 
ɤɭɥɶɬɭɪɨɣ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɢɥɨɫɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɪɚɰɢɨɧɟ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. ɍɤɪɟɩɥɟɧɢɟ ɤɨɪɦɨ-
ɜɨɣ ɛɚɡɵ ɡɚ ɫɱɟɬ ɤɭɤɭɪɭɡɵ ɫɜɹɡɚɧɨ ɫ ɩɨɹɜɥɟɧɢɟɦ ɛɨɥɟɟ 
ɫɤɨɪɨɫɩɟɥɵɯ ɝɢɛɪɢɞɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɫɨɤɨɟ 
ɤɚɱɟɫɬɜɨ ɤɨɪɦɚ, ɛɟɡ ɤɨɬɨɪɨɝɨ ɧɟɜɨɡɦɨɠɧɨ ɞɨɫɬɢɠɟɧɢɟ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɤɨɬɚ, ɝɚɪɚɧɬɢɪɭɸɳɟɣ ɩɪɢɟɦɥɟɦɵɣ 
ɭɪɨɝɜɟɧɶ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Д3, 4Ж. Ⱦɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɛɚɥɚɧɫɚ ɛɟɥɤɚ ɜ ɪɚɰɢɨɧɟ ɧɚ ɩɪɢɟɦɥɟɦɨɦ 
ɭɪɨɜɧɟ ɩɪɟɞɩɪɢɧɢɦɚɸɬɫɹ ɭɫɢɥɢɹ ɩɨ ɜɧɟɞɪɟɧɢɸ ɜ ɪɟ-
ɝɢɨɧɟ ɧɨɜɵɯ ɡɟɪɧɨɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɢ 
Д5Ж. ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɨɜ ɡɚɝɨɬɨɜɤɢ ɤɨɪɦɨɜ ɦɨɠɟɬ ɩɨ-
ɬɪɟɛɨɜɚɬɶ ɜɨɜɥɟɱɟɧɢɹ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɨɛɨɪɨɬ 
ɧɨɜɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɩɨɞɜɟɪɝɧɭɬɵɯ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɩɨ-
ɫɥɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ⱦɥɹ ɨɰɟɧɤɢ ɩɟɪ-
ɫɩɟɤɬɢɜ ɞɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ Д6Ж.  

Ɇɧɨɝɨɥɟɬɧɢɟ ɬɪɚɜɵ, ɨɫɨɛɟɧɧɨ ɛɨɛɨɜɨ-

ɦɹɬɥɢɤɨɜɵɟ ɫɦɟɫɢ, ɨɫɬɚɸɬɫɹ ɫɬɚɛɢɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɨɝɚɳɚɹ ɩɨɱɜɭ ɫɟɥɶ-
ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ ɫɢɦɛɢɨɬɢɱɟɫɤɢɦ ɚɡɨɬɨɦ Д7Ж. 

ɇɚ ɭɪɨɠɚɣɧɨɫɬɶ ɛɨɛɨɜɨ-ɦɹɬɥɢɤɨɜɨɣ ɫɦɟɫɢ ɫ ɨɞ-
ɧɨɣ ɫɬɨɪɨɧɵ ɜɥɢɹɸɬ ɩɨɱɜɟɧɧɵɟ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɮɚɤɬɨɪɵ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ – ɮɚɤɬɨɪɵ, ɨɩɪɟɞɟɥɹɟ-
ɦɵɟ ɥɨɝɢɤɨɣ ɪɚɡɜɢɬɢɹ ɩɨɩɭɥɹɰɢɣ ɤɭɥɶɬɭɪɧɵɯ ɬɪɚɜɹ-
ɧɢɫɬɵɯ ɜɢɞɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɦɧɨɝɨɥɟɬɧɢɣ ɚɝɪɨɮɢɬɨɰɟ-
ɧɨɡ. ɉɨɷɬɨɦɭ ɭɪɨɠɚɣɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɟɣ ɬɪɚɜɨɫɦɟɫɢ, 
ɯɨɬɹ ɢ ɡɚɜɢɫɢɬ ɜ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨ-
ɜɢɣ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ, ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɧɟɭɤɥɨɧɧɨ 
ɫɧɢɠɚɟɬɫɹ. Ⱦɚɧɧɚɹ ɬɟɧɞɟɧɰɢɹ ɧɚɝɥɹɞɧɨ ɩɪɨɹɜɢɥɚɫɶ ɜ 
ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɛɨɛɨɜɨ-ɦɹɬɥɢɤɨɜɵɦɢ ɬɪɚɜɨɫɦɟ-
ɫɹɦɢ ɪɚɡɧɨɝɨ ɫɨɫɬɚɜɚ, ɩɪɨɜɟɞɟɧɧɨɝɨ ɧɚ ɨɩɵɬɧɨɦ ɩɨɥɟ 
ɂɧɫɬɢɬɭɬɚ ɚɝɪɨɷɤɨɥɨɝɢɢ - ɮɢɥɢɚɥɚ ɎȽȻɈɍ ȼɈ ɘɍɪ-
ȽȺɍ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɫɟɜɟɪɧɨɣ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɟ 
ɑɟɥɹɛɢɧɫɤɨɣ ɨɛɥɚɫɬɢ. Ʌɸɰɟɪɧɚ ɩɨɫɟɜɧɚɹ (MОНТМКРШ 
sКЭТЯК) ɢ ɷɫɩɚɪɰɟɬ ɩɨɫɟɜɧɨɣ (OЧШЛrвМСТs sКЭТЯК) ɜɜɟɞɟ-
ɧɵ ɜ ɫɨɫɬɚɜ ɦɧɨɝɨɥɟɬɧɟɣ ɬɪɚɜɨɫɦɟɫɢ ɜ ɤɚɱɟɫɬɜɟ ɛɨɛɨ-
ɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. Ɇɹɬɥɢɤɨɜɵɟ ɜɢɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɤɨɫɬɪɟɰɨɦ ɛɟɡɨɫɬɵɦ  (BrШЦЮs ТЧОrЦТs) ɢ ɪɟɝɧɟɪɢɟɣ 
ɜɨɥɨɤɧɢɫɬɨɣ (RШОРЧОrТК ПТЛrШsК), ɨɫɨɛɟɧɧɨɫɬɶ ɤɨɬɨɪɨɣ 
ɜ ɛɨɥɟɟ ɪɚɧɧɟɦ ɫɨɡɪɟɜɚɧɢɢ ɢ ɦɚɥɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜɟɝɟ-
ɬɚɬɢɜɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ. ɉɨɱɜɚ ɭɱɚɫɬɤɚ -  ɱɟɪɧɨɡёɦ 
ɜɵɳɟɥɨɱɟɧɧɵɣ, ɫɤɚɲɢɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɨɞɧɨɤɪɚɬɧɨ 
ɢɫɯɨɞɹ ɢɡ ɫɪɨɤɚ ɫɨɡɪɟɜɚɧɢɹ ɦɹɬɥɢɤɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. 

Ⱦɚɧɧɵɟ ɨ ɜɵɯɨɞɟ ɫ ɩɥɨɳɚɞɢ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ  ɜ 
ɛɨɛɨɜɨ-ɦɹɬɥɢɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛ-
ɥɢɰɟ 1.  

ȼ ɩɟɪɜɵɣ ɝɨɞ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɟɥɹɧɤɢ ɫ ɤɨɫɬɪɟ-
ɰɨɦ ɢɦɟɥɢ ɹɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɞɟɥɹɧɤɚɦɢ ɫ 
ɪɟɝɧɟɪɢɟɣ, ɩɨɫɥɟɞɭɸɳɢɟ ɞɜɚ ɝɨɞɚ ɜɥɢɹɧɢɟ ɡɥɚɤɨɜɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɧɚ ɭɪɨɠɚɣɧɨɫɬɶ ɛɵɥɨ ɧɟɫɭɳɟɫɬɜɟɧɧɨ, ɚ ɜ 
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ɨɫɬɪɨɡɚɫɭɲɥɢɜɵɣ 2010 ɝɨɞ, ɫɦɟɫɢ ɫ ɤɨɫɬɪɟɰɨɦ ɫɮɨɪ-
ɦɢɪɨɜɚɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɭɸ ɦɚɫɫɭ, ɱɬɨ ɦɨɠɟɬ 
ɨɛɴɹɫɧɹɬɶɫɹ ɛɨɥɟɟ ɭɝɧɟɬɟɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɛɨɛɨɜɵɯ 
ɜɢɞɨɜ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɚɤɬɢɜɧɨ ɪɚɫɫɟɥɹɸɳɟɝɨɫɹ ɤɨɫɬ-
ɪɟɰɚ. ɇɚ ɫɥɟɞɭɸɳɢɣ ɝɨɞ ɞɥɹ ɜɚɪɢɚɧɬɨɜ ɫ ɤɨɫɬɪɟɰɨɦ 
ɨɬɦɟɱɟɧɨ ɩɨɜɵɲɟɧɢɟ ɜɵɯɨɞɚ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɱɬɨ 
ɦɨɠɟɬ ɛɵɬɶ ɪɟɡɭɥɶɬɚɬɨɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɫɜɨɟɧɢɹ ɤɨ-
ɫɬɪɟɰɨɦ ɚɡɨɬɚ, ɜɵɫɜɨɛɨɠɞɚɸɳɟɝɨɫɹ ɢɡ  ɤɨɪɧɟɣ ɨɬ-
ɦɢɪɚɸɳɢɯ ɩɨɫɥɟ ɡɚɫɭɯɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɛɨɛɨɜɵɯ. ȼ 

ɩɨɫɥɟɞɧɢɟ ɬɪɢ ɝɨɞɚ ɧɚ ɞɟɥɹɧɤɢ, ɝɞɟ ɢɡɧɚɱɚɥɶɧɨ ɜɵɫɟ-
ɜɚɥɚɫɶ ɪɟɝɧɟɪɢɹ, ɤɨɫɬɪɟɰ ɚɤɬɢɜɧɨ ɜɧɟɞɪɹɥɫɹ, ɤɚɤ 
ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɦɟɫɬɧɨɣ ɮɥɨɪɵ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ 
ɩɨɜɵɲɟɧɢɟɦ ɭɪɨɠɚɣɧɨɫɬɢ ɧɚ ɷɬɢɯ ɜɚɪɢɚɧɬɚɯ. ȼ ɢɬɨɝɟ, 
ɧɟɫɦɨɬɪɹ ɧɚ ɪɚɡɥɢɱɢɹ ɜ ɭɪɨɜɧɟ ɭɪɨɠɚɣɧɨɫɬɢ ɜ ɨɬ-
ɞɟɥɶɧɵɟ ɝɨɞɵ, ɩɨ ɢɬɨɝɚɦ 8 ɥɟɬ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɪɚɜɨ-
ɫɦɟɫɢ ɫ ɭɱɚɫɬɢɟɦ ɤɨɫɬɪɟɰɚ ɢ ɪɟɝɧɟɪɢɢ ɩɨɤɚɡɚɥɢ ɩɪɢ-
ɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵɣ ɭɪɨɜɟɧɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫ ɧɟ-
ɛɨɥɶɲɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɪɟɝɧɟɪɢɢ. 

 

Ɍɚɛɥɢɰɚ 1 - ȼɵɯɨɞ ɫ ɩɥɨɳɚɞɢ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɛɨɛɨɜɨ-ɦɹɬɥɢɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɹɯ  

ɢɡɧɚɱɚɥɶɧɨ ɪɚɡɧɨɝɨ ɫɨɫɬɚɜɚ, ɬ/ɝɚ 

ɂɡɧɚɱɚɥɶɧɵɣ  

ɫɨɫɬɚɜ ɬɪɚɜɨɫɦɟɫɢ 

Ƚɨɞ 

2007 2008 2009 2010 2011 2012* 2013 2014 
ɜ ɫɪɟɞɧɟɦ ɡɚ 
2007-2014 ɝɝ. 

1. Ʌɸɰɟɪɧɚ-ɪɟɝɧɟɪɢɹ 3,55 3,20 1,15 2,80 1,45 0,85 1,20 0,63 1,85 

2. ɗɫɩɚɪɰɟɬ-ɪɟɝɧɟɪɢɹ 4,00 2,90 0,95 2,35 1,00 0,90 1,15 0,65 1,74 

3. Ʌɸɰɟɪɧɚ-ɤɨɫɬɪɟɰ 4,40 3,15 1,00 1,95 1,85 0,65 1,00 0,53 1,82 

4. ɗɫɩɚɪɰɟɬ-ɤɨɫɬɪɟɰ 4,70 2,85 0,95 1,35 1,90 0,65 0,85 0,46 1,71 

ɇɋɊ 05 0,4 Fɮ<F05 Fɮ<F05 0,35 0,34 0,17 0,16 Fɮ<F05 - 

* ɇɚɱɢɧɚɹ ɫ 2012 ɝ. ɩɨ ɩɪɢɱɢɧɟ ɚɤɬɢɜɧɨɝɨ ɡɚɦɟɳɟɧɢɹ ɪɟɝɧɟɪɢɢ ɤɨɫɬɪɟɰɨɦ ɫɪɨɤ ɫɤɚɲɢɜɚɧɢɹ ɧɚ ɜɚɪɢɚɧɬɚɯ ɫ ɪɟɝɧɟɪɢɟɣ 
ɛɵɥ ɩɟɪɟɞɜɢɧɭɬ ɧɚ ɨɩɬɢɦɚɥɶɧɵɣ ɞɥɹ ɭɛɨɪɤɢ ɤɨɫɬɪɟɰɚ (ɫ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɵ ɧɚ ɤɨɧɟɰ ɢɸɧɹ)  

ɗɫɩɚɪɰɟɬ, ɤɚɤ ɛɨɛɨɜɵɣ ɤɨɦɩɨɧɟɧɬ, ɨɛɟɫɩɟɱɢɥ ɹɜ-
ɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɧɚ ɩɟɪɜɵɣ ɝɨɞ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɧɨ ɜ ɩɨɫɥɟɞɭɸɳɢɟ ɝɨɞɵ ɩɨɱɬɢ ɜɫɟɝɞɚ 
ɭɫɬɭɩɚɥ ɜ ɭɪɨɜɧɟ ɭɪɨɠɚɣɧɨɫɬɢ ɥɸɰɟɪɧɟ. ȼ ɫɪɟɞɧɟɦ ɡɚ 
ɩɟɪɢɨɞ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɢɦɭɳɟɫɬɜɨ ɥɸɰɟɪɧɵ ɩɟɪɟɞ 
ɷɫɩɚɪɰɟɬɨɦ ɫɨɫɬɚɜɢɥɨ 1 ɰ/ɝɚ ɜ ɝɨɞ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɝɧɟɪɢɢ ɜ ɤɚɱɟ-
ɫɬɜɟ ɡɥɚɤɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɵɦ, 
ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɟё ɩɨɫɬɟɩɟɧɧɨɟ ɡɚɦɟɳɟɧɢɟ ɤɨɫɬ-
ɪɟɰɨɦ. ɗɫɩɚɪɰɟɬ ɜ ɤɚɱɟɫɬɜɟ ɛɨɛɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ 
ɞɨɥɝɨɫɪɨɱɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɚɜɨɫɦɟɫɢ ɞɨɫɬɨɜɟɪɧɨ 
ɭɫɬɭɩɚɟɬ ɥɸɰɟɪɧɟ. 
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ɫɬɜɟɧɧɨɝɨ ɚɝɪɚɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. 2008. Ɍ. 
2. № 18-1. ɋ. 33-35. 
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ɇȺ ɈɋɇɈȼȿ ɂɅɈȼɕɏ ɈɋȺȾɄɈȼ ɇȺ ɍɊɈɀȺɃɇɈɋɌɖ ɄɍɄɍɊɍɁɕ*  

(Aftereffect of organo-mineral fertilizers on the basis of sludge deposits  

on the productivity of maize) 

 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɩɨɫɥɟ-
ɞɟɣɫɬɜɢɹ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɧɚ ɩɥɨ-
ɞɨɪɨɞɢɟ ɱɟɪɧɨɡɟɦɚ ɜɵɳɟɥɨɱɟɧɧɨɝɨ ɢ ɭɪɨɠɚɣɧɨɫɬɶ 
ɤɭɤɭɪɭɡɵ ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɧɨɣ ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ. 
ɉɨɫɥɟɞɟɣɫɬɜɢɟ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ 
ɜɵɡɜɚɥɨ ɭɥɭɱɲɟɧɢɟ ɚɝɪɨɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜ, 
ɱɬɨ ɨɬɪɚɡɢɥɨɫɶ ɧɚ ɩɨɜɵɲɟɧɢɢ ɭɪɨɠɚɣɧɨɫɬɢ ɤɭɤɭ-
ɪɭɡɵ ɧɚ ɡɟɪɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ ɧɚ 6,5 
ɰ/ɝɚ. 

 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɫɥɟɞɟɣɫɬɜɢɟ, ɨɪɝɚɧɨɦɢɧɟ-
ɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ, ɩɥɨɞɨɪɨɞɢɟ, ɤɭɤɭɪɭɡɚ, ɭɪɨ-
ɠɚɣɧɨɫɬɶ. 

The results of the aftereffect of organic fertilizers 

on the fertility of leached chernozem and the yield of 

maize in the conditions of the northern forest-steppe 

of the Trans-Urals are considered in the article. The 

effect of organomineral fertilizers caused an im-

provement in the agro-chemical properties of soils, 

which affected the increase in the yield of corn for 

grain, compared with a control of 6.5 centners per 

hectare. 

 
Key words: aftereffect, organomineral fertilizers, 

fertility, corn, yield. 

 

ȼɜɟɞɟɧɢɟ 

Ɉɞɧɨɣ ɢɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɰɢɜɢɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɭɬɢ-
ɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭ-
ɠɟɧɢɣ. Ɉɛɴɟɦ ɷɬɢɯ ɫɬɨɤɨɜ ɜ ɝ. ɑɟɥɹɛɢɧɫɤɟ ɫɨɫɬɚɜ-
ɥɹɟɬ ɨɤɨɥɨ 640 ɬɵɫ. ɦ3

 ɜ ɫɭɬɤɢ. ɉɨɷɬɨɦɭ ɨɞɧɢɦ ɢɡ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɭɬɢɥɢɡɚɰɢɢ ɷɬɢɯ 
ɨɫɚɞɤɨɜ ɹɜɥɹɟɬɫɹ ɩɟɪɟɪɚɛɨɬɤɚ ɢɯ ɜ ɨɪɝɚɧɨɦɢɧɟ-
ɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ. 

Ɋɚɡɪɚɛɨɬɤɚ ɧɚɭɱɧɵɯ ɨɫɧɨɜ ɩɪɢɦɟɧɟɧɢɹ ɢɥɨ-
ɜɵɯ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɤɚɤ ɭɞɨɛɪɟɧɢɹ, ɜɨɡɜɪɚɬ ɜ 
ɩɨɱɜɭ ɲɢɪɨɤɨɝɨ ɧɚɛɨɪɚ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ, ɜ ɨɫ-
ɧɨɜɧɨɦ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢɦɟɟɬ 
ɛɨɥɶɲɨɟ ɧɚɭɱɧɨɟ ɢ ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ. 

ȼɥɢɹɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɧɚ ɤɭɤɭɪɭ-
ɡɭ ɢɡɭɱɟɧɨ ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨ Д1, 2, 3Ж, ɩɪɢ ɷɬɨɦ 
ɩɪɢɦɟɧɟɧɢɟ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɚ 
ɨɫɨɛɟɧɧɨ ɩɨɫɥɟɞɟɣɫɬɜɢɟ ɢɡɭɱɚɥɨɫɶ ɜɩɟɪɜɵɟ ɜ 
ɭɫɥɨɜɢɹɯ ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ.  

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

ɋ ɰɟɥɶɸ ɢɡɭɱɟɧɢɹ ɩɨɫɥɟɞɟɣɫɬɜɢɹ ɨɪɝɚɧɨɦɢ-
ɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɢɥɨɜɵɯ ɨɫɚɞɤɨɜ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɈɆɍ ɂɈɋ) ɧɚ ɩɥɨɞɨɪɨɞɢɟ 
ɩɨɱɜ ɢ ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɤɭɪɭɡɵ, ɛɵɥ ɡɚɥɨɠɟɧ ɨɩɵɬ ɜ 
2011 ɝ. ɧɚ ɨɩɵɬɧɨɦ ɩɨɥɟ ɂɧɫɬɢɬɭɬɚ ɚɝɪɨɷɤɨɥɨɝɢɢ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɫɟɜɨɨɛɨɪɨɬɟ ɩɚɪ – 

ɩɲɟɧɢɰɚ – ɤɭɤɭɪɭɡɚ – ɹɱɦɟɧɶ (ɩɲɟɧɢɰɚ). Ʉɭɤɭɪɭɡɚ 
ɜɵɫɟɜɚɥɚɫɶ ɩɨ ɩɚɪɨɜɨɦɭ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɭ. ɋɨɪɬ 
ɤɭɤɭɪɭɡɵ – Ɉɛɫɤɢɣ 140 ɋȼ, ɧɨɪɦɚ ɜɵɫɟɜɚ 70 ɬɵɫ. 
ɫɟɦ./ɝɚ. ɉɨɱɜɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɬɢ-
ɩɢɱɧɚ ɞɥɹ ɛɢɨɤɥɢɦɚɬɢɱɟɫɤɨɣ ɩɨɞɡɨɧɵ ɫɟɜɟɪɧɨɣ 
ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ ɢ ɨɬɧɨɫɢɬɫɹ ɤ ɱɟɪɧɨɡɟɦɚɦ ɜɵ-
ɳɟɥɨɱɟɧɧɵɦ Д4Ж. ɋɨɪɬɨɜɚɹ ɚɝɪɨɬɟɯɧɢɤɚ ɜ ɩɨɫɟɜɚɯ 
ɤɭɤɭɪɭɡɵ ɨɛɳɟɩɪɢɧɹɬɚɹ ɜ ɭɫɥɨɜɢɹɯ ɡɨɧɵ. ɉɨɞɝɨ-
ɬɨɜɤɚ ɩɨɱɜɵ ɩɨɞ ɩɨɫɟɜ Д5Ж ɩɪɨɜɨɞɢɥɚɫɶ ɬɚɤɠɟ, ɤɚɤ 
ɢ ɞɥɹ ɦɟɥɤɨɫɟɦɟɧɧɵɯ ɤɭɥɶɬɭɪ Д6, 7Ж. Ⱥɧɚɥɢɡ ɚɝɪɨ-
ɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɱɜ ɩɪɨɜɨɞɢɥɫɹ ɩɨ ɨɛ-
ɳɟɩɪɢɧɹɬɵɦ ɦɟɬɨɞɢɤɚɦ Д8Ж. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 

ɋɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɜɬɨ-
ɪɨɣ ɝɨɞ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɢ ɦɢ-
ɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɨ ɞɢɮɮɟ-
ɪɟɧɰɢɪɨɜɚɧɨ ɩɨ ɜɚɪɢɚɧɬɚɦ ɨɩɵɬɚ (ɬɚɛɥɢɰɚ 1). ɇɚ 
ɜɚɪɢɚɧɬɚɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɨɥɶɤɨ ɦɢɧɟɪɚɥɶɧɵɯ 
ɭɞɨɛɪɟɧɢɣ ɧɟ ɨɬɦɟɱɟɧɨ ɞɨɫɬɨɜɟɪɧɨɝɨ ɢɡɦɟɧɟɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ ɝɭɦɭɫɚ ɩɨ ɨɤɨɧɱɚɧɢɢ ɜɬɨɪɨɝɨ ɜɟɝɟɬɚ-
ɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ. ȼ ɜɚɪɢɚɧɬɚɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɨɡɵ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟ-
ɧɢɣ ɧɚɛɥɸɞɚɟɬɫɹ ɞɨɫɬɨɜɟɪɧɨɟ ɩɨɜɵɲɟɧɢɟ ɫɨɞɟɪ-
ɠɚɧɢɟ ɝɭɦɭɫɚ ɧɚ 1,1 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ.  
ɍɱɚɫɬɤɢ ɩɨɱɜ, ɧɚ ɤɨɬɨɪɵɟ ɛɵɥɢ ɜɧɟɫɟɧɵ ɦɢɧɟ-
ɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ ɧɚ ɜɬɨɪɨɣ ɝɨɞ ɢɦɟɸɬ ɧɟɦɧɨɝɨ 
ɛɨɥɟɟ ɤɢɫɥɭɸ ɪɟɚɤɰɢɸ ɫɪɟɞɵ, ɱɟɦ ɩɨɱɜɵ ɫ ɩɪɢɦɟ-
ɧɟɧɢɟɦ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ.  
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Ⱦɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɧɚɛɥɸɞɚɸɬɫɹ ɦɟɠɞɭ 
ɜɚɪɢɚɧɬɚɦɢ ɩɨɥɧɨɣ ɞɨɡɨɣ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɨɝɨ 
ɭɞɨɛɪɟɧɢɹ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɨɡɨɣ ɦɢɧɟɪɚɥɶɧɨɝɨ. 
ȼɟɪɨɹɬɧɨ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 
ɫɚɦɢɯ ɭɞɨɛɪɟɧɢɣ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɢɧɟ-
ɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ ɹɜɥɹɸɬɫɹ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɤɢɫ-
ɥɵɦɢ, ɚ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ ɢɦɟɸɬ ɪɇ 
ɛɥɢɡɤɭɸ ɤ ɧɟɣɬɪɚɥɶɧɨɣ. 

Ȼɨɥɟɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɳɟɥɨɱɧɨɝɢɞɪɨɥɢ-
ɡɭɟɦɨɝɨ ɚɡɨɬɚ ɨɬɦɟɱɚɟɬɫɹ ɜ ɜɚɪɢɚɧɬɚɯ ɫ ɨɪɝɚɧɨɦɢ-
ɧɟɪɚɥɶɧɵɦɢ ɭɞɨɛɪɟɧɢɹɦɢ. ɇɨ ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢ-
ɱɢɹ ɨɬɦɟɱɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɜɚɪɢɚɧɬɟ ɫ ɩɨɥɧɨɣ ɞɨɡɨɣ. 
Ȼɨɥɟɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɨɪɝɚɧɢɱɟ-
ɫɤɨɣ ɩɪɢɪɨɞɨɣ ɷɬɢɯ ɭɞɨɛɪɟɧɢɣ ɢ ɩɪɨɞɨɥɠɚɟɬ ɩɪɨ-
ɹɜɥɹɬɶɫɹ ɧɚ ɜɬɨɪɨɣ ɝɨɞ ɩɨɫɥɟɞɟɣɫɬɜɢɹ. 

 

Ɍɚɛɥɢɰɚ 1. - Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɥɨɞɨɪɨɞɢɹ ɱɟɪɧɨɡɟɦɚ ɜɵɳɟɥɨɱɟɧɧɨɝɨ, 
ɂɧɫɬɢɬɭɬ ɚɝɪɨɷɤɨɥɨɝɢɢ, 2012 ɝ. (xɫɪ±t0,05·s) 

ȼɚɪɢɚɧɬɵ 
ɋɥɨɣ,  

ɫɦ 

Ƚɭɦɭɫ, 
% 

ɪɇ 
ɋɨɞɟɪɠɚɧɢɟ ɩɨɞɜɢɠɧɵɯ  

ɮɪɚɤɰɢɣ, ɦɝ/ɤɝ 

ɜɨɞɧɚɹ ɫɨɥɟɜɚɹ Nɳɝ P2O5 K2O 

Ʉɨɧɬɪɨɥɶ 
0-20 6,9±0,4 5,92±0,04 5,63±0,02 123±15 59,5±5,3 118±12 

20-40 6,4±0,5 5,88±0,02 5,58±0,02 119±9 51,3±4,2 115±9 

N12Ɋ32Ʉ22 
0-20 7,1±0,4 5,86±0,04 5,64±0,03 130±12 70,2±4,3 135±18 

20-40 6,6±0,3 5,84±0,02 5,60±0,04 122±16 59,7±3,2 134±16 

N6Ɋ16Ʉ11 
0-20 6,8±0,5 5,89±0,04 5,67±0,02 123±19 63,9±2,8 127±17 

20-40 6,2±0,6 5,85±0,02 5,58±0,04 120±8 52,8±6,1 128±9 

ɈɆɍ ɂɈɋ 
0-20 8,0±0,5 5,95±0,04 5,72±0,06 171±19 74,2±3,1 120±11 

20-40 7,4±0,5 5,91±0,03 5,65±0,05 158±11 64,5±2,9 123±14 

ɈɆɍ ɂɈɋ ½ ɞɨɡɵ 
0-20 7,5±0,4 5,95±0,06 5,67±0,04 148±13 67,1±3,3 121±8 

20-40 7,2±0,3 5,89±0,01 5,64±0,03 136±16 54,2±2,8 124±19 

ɈɆɍ ɂɈɋ ½ ɞɨɡɵ + 
N6Ɋ16Ʉ11 

0-20 7,6±0,5 5,91±0,03 5,70±0,06 157±20 73,6±3,4 122±22 

20-40 7,1±0,6 5,87±0,03 5,65±0,03 143±14 61,2±5,2 116±13 

 

 

Ⱦɨɫɬɚɬɨɱɧɨ ɧɢɡɤɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨɱɜ ɩɨ-
ɞɜɢɠɧɵɦ ɮɨɫɮɨɪɨɦ ɦɨɠɟɬ ɛɵɬɶ ɫɢɥɶɧɵɦ ɥɢɦɢɬɢ-
ɪɭɸɳɢɦ ɮɚɤɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɭɪɨɠɚɣɧɨɫɬɶ 
ɤɭɤɭɪɭɡɵ. ɉɪɢ ɷɬɨɦ ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɨɬɦɟ-
ɱɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɜɚɪɢɚɧɬɚɯ ɛɟɡ ɭɞɨɛɪɟɧɢɣ ɢ ɫ ɩɪɢ-
ɦɟɧɟɧɢɟɦ ɩɨɥɧɨɣ ɞɨɡɵ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛ-
ɪɟɧɢɣ, ɱɬɨ ɬɚɤɠɟ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɦ ɩɨɫɥɟɞɟɣɫɬɜɢɢ ɮɨɫɮɨɪɧɵɯ ɭɞɨɛɪɟ-
ɧɢɣ.  

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ ɜɵɫɨɤɨɟ ɫɨ-
ɞɟɪɠɚɧɢɟ ɩɨɞɜɢɠɧɨɝɨ ɤɚɥɢɹ ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ 

ɨɩɵɬɚ, ɧɨ ɧɟ ɜɵɹɜɥɟɧɨ ɤɚɤɢɯ-ɥɢɛɨ ɞɨɫɬɨɜɟɪɧɵɯ 
ɪɚɡɥɢɱɢɣ, ɱɬɨ ɜɟɪɨɹɬɧɨ ɫɜɹɡɚɧɨ ɫ ɢɡɧɚɱɚɥɶɧɵɦ ɟɝɨ 
ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɩɨɱɜɟ ɢ ɧɢɡɤɨɣ ɞɨɡɨɣ ɟɝɨ 
ɜ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɹɯ. 

ɉɨɫɥɟɞɟɣɫɬɜɢɟ ɩɨɥɧɨɣ ɞɨɡɵ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶ-
ɧɵɯ ɭɞɨɛɪɟɧɢɣ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɭɜɟɥɢɱɟɧɢɸ ɭɪɨ-
ɠɚɣɧɨɫɬɢ ɤɭɤɭɪɭɡɵ ɧɚ 6,5 ɰ/ɝɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɤɨɧɬɪɨɥɟɦ (ɬɚɛɥɢɰɚ 2). ȼɧɟɫɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ 
ɭɞɨɛɪɟɧɢɣ ɜ ɞɨɡɟ N6Ɋ16Ʉ11 ɢ ½ ɞɨɡɵ ɈɆɍ ɂɈɋ 
ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɩɨɥɭɱɟɧɢɸ ɩɪɢɛɚɜɤɢ ɭɪɨɠɚɹ ɜ 
ɩɪɟɞɟɥɚɯ ɨɲɢɛɤɢ ɨɩɵɬɚ. 

  

 

Ɍɚɛɥɢɰɚ 2. - ɍɪɨɠɚɣɧɨɫɬɶ ɡɟɪɧɚ ɤɭɤɭɪɭɡɵ, 2012 ɝ. 
ȼɚɪɢɚɧɬɵ ɨɩɵɬɚ ɍɪɨɠɚɣɧɨɫɬɶ, ɰ/ɝɚ 

Ʉɨɧɬɪɨɥɶ 11,4 

N12Ɋ32Ʉ22 15,6 

N6Ɋ16Ʉ11 12,1 

ɈɆɍ ɂɈɋ 17,9 

ɈɆɍ ɂɈɋ ½ ɞɨɡɵ 13,6 

ɈɆɍ ɂɈɋ ½ ɞɨɡɵ + N6Ɋ16Ʉ11 15,4 

 Fɮɚɤɬ> F05 

 ɇɋɊ05 1,8 

 

  



Бˋоˎоˆˋя ˅ ˔еˎь˔ˍоˏ хоˊяˌ˔˕˅е №ͷȋͷ8Ȍ, ͸Ͷͷ8 

 

22 

ȼɵɜɨɞɵ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟɞɟɣɫɬɜɢɟ ɩɪɢɦɟɧɟɧɢɹ 
ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ 
ɨɩɵɬɟ ɜɵɪɚɡɢɥɨɫɶ ɜ ɧɟɤɨɬɨɪɨɦ ɩɨɜɵɲɟɧɢɢ ɫɨɞɟɪ-
ɠɚɧɢɹ ɝɭɦɭɫɚ, ɢɡɦɟɧɟɧɢɢ ɪɇ ɩɨɱɜɵ ɜ ɫɬɨɪɨɧɭ 

ɫɧɢɠɟɧɢɹ ɤɢɫɥɨɬɧɨɫɬɢ, ɭɜɟɥɢɱɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 
ɳɟɥɨɱɧɨɝɢɞɪɨɥɢɡɭɟɦɨɝɨ ɚɡɨɬɚ, ɩɨɜɵɲɟɧɢɟ ɫɨɞɟɪ-
ɠɚɧɢɹ ɩɨɞɜɢɠɧɨɝɨ ɮɨɫɮɨɪɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɢɧɟ-
ɪɚɥɶɧɵɦɢ ɭɞɨɛɪɟɧɢɹɦɢ, ɱɬɨ ɨɬɪɚɡɢɥɨɫɶ ɧɚ ɩɨɜɵ-
ɲɟɧɢɢ ɭɪɨɠɚɣɧɨɫɬɢ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ. 
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ɀɢɬɢɧ, ɇ.ȼ. ɋɬɟɤɨɥɶɧɢɤɨɜɚ. – Ɂɟɦɥɟɞɟɥɢɟ. - 

№6. – ɋ.23-25. 

12. ɉɢɜɨɜɚɪɨɜɚ Ɇ.ɋ. ɗɤɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɨɜɨɳɧɵɯ 
ɤɭɥɶɬɭɪ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɦɢ ɜɟɳɟ-
ɫɬɜɚɦɢ / Ɇ. ɋ. ɉɢɜɨɜɚɪɨɜɚ, ɂ. ɉ. Ʌɶɝɨɜɚ // ȼ 
ɫɛɨɪɧɢɤɟ: ɘɛɢɥɟɣɧɵɣ ɫɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɬɪɭ-
ɞɨɜ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ 
ɎȽȻɈɍ ȼɉɈ ɊȽȺɌɍ ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɮɚ-
ɤɭɥɶɬɟɬɚ, ɩɨɫɜɹɳɟɧɧɵɣ 100-ɥɟɬɢɸ ɫɨ ɞɧɹ 
ɪɨɠɞɟɧɢɹ ɩɪɨɮɟɫɫɨɪɚ ɋ.Ⱥ. ɇɚɭɦɨɜɚ Ɇɚɬɟɪɢ-
ɚɥɵ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ. – 

2012. – ɋ. 210-213. 
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ɋɨɡɞɚɧɢɟ ɦɹɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɥɟɱɟɛɧɨ-

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ - ɜɚɠɧɚɹ ɫɨɰɢɚɥɶɧɚɹ ɢ ɧɚɭɱ-
ɧɚɹ ɡɚɞɚɱɚ, ɩɨɫɤɨɥɶɤɭ ɞɥɹ ɬɚɤɢɯ ɩɪɨɞɭɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɩɟɪɟɫɦɨɬɪɟɬɶ ɬɪɚɞɢɰɢɨɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ 
ɩɪɨɰɟɫɫɭ. Ʉ ɩɪɨɞɭɤɬɚɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ ɨɬ-
ɧɨɫɹɬɫɹ ɩɪɨɞɭɤɬɵ ɫ ɡɚɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɰɟɥɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. ȼ ɨɫɧɨɜɧɨɦ ɷɬɨ 
ɭɦɟɧɶɲɟɧɢɟ ɢɥɢ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨ-
ɫɬɚɜɥɹɸɳɢɯ ɩɢɳɢ (ɛɟɥɤɚ, ɚɦɢɧɨɤɢɫɥɨɬ, ɥɢɩɢɞɨɜ, 
ɜɢɬɚɦɢɧɨɜ, ɦɢɤɪɨ- ɢ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ, ɩɢɳɟɜɵɯ ɜɨ-
ɥɨɤɨɧ ɢ ɬ.ɞ.). ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ ɩɨ ɢɡɭɱɟɧɢɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɹɫɧɵɯ ɩɚɲɬɟɬɨɜ ɩɪɢ ɡɚ-
ɦɟɧɟ ɩɲɟɧɢɱɧɨɣ ɦɭɤɢ ɧɚ ɦɭɤɭ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ ɜɢ-
ɞɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɪɟɰɟɩɬɭɪɟ 
ɩɚɲɬɟɬɨɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɞɨɛɚɜɨɤ ɧɟ ɬɨɥɶɤɨ ɫɩɨɫɨɛ-
ɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ, ɧɨ ɢ ɫɨɯɪɚ-
ɧɹɟɬ ɜɵɫɨɤɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɦɹɫɧɨɣ ɷɦɭɥɶɫɢɢ ɢ ɩɪɢɜɨɞɢɬ ɤ  ɭɜɟɥɢɱɟ-
ɧɢɸ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɚ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɹɫɧɵɟ ɩɚɲɬɟɬɵ, ɮɭɧɤɰɢɨɧɚɥɶɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɦɭɤɚ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ 
ɜɢɞɨɜ. 

 

The creation of meat products treatment-and-

prophylactic actions is an important social and scientific 

problem, because for such products it is necessary to 

reconsider traditional approaches to the process. The 

functional food products include products for data prop-

erties depending on the purpose of their application. Ba-

sically it is the increase or decrease of the share of specif-

ic components of food (protein, amino acids, lipids, vit-

amins, micro- and macroelements, dietary fibers, etc.). In 

article results of researches on studying of functional and 

technological properties of meat pates with replacement 

of wheat flour in the flour unconventional. It is estab-

lished that the use in the formulation of pastes of herbal 

supplements not only increases nutritional value but also 

retains a high functional and technological properties of 

meat emulsions and leads to an increase in product yield. 

 

 

 

 

Key words: meat pies, functional and technological 

properties of flour unconventional. 

 

ȼɜɟɞɟɧɢɟ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɛɟɥɨɤ ɡɚɧɢɦɚɟɬ ɨɫɨɛɨɟ 
ɦɟɫɬɨ ɜ ɩɢɬɚɧɢɢ ɱɟɥɨɜɟɤɚ. Ȼɟɥɨɤ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨ-
ɫɬɪɨɟɧɢɸ ɫɬɪɭɤɬɭɪ ɫɭɛɤɥɟɬɨɱɧɵɯ ɜɤɥɸɱɟɧɢɣ, ɨɛɟɫ-
ɩɟɱɢɜɚɟɬ ɨɛɦɟɧ ɦɟɠɞɭ ɨɪɝɚɧɢɡɦɨɦ ɢ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɨɣ; ɤɨɨɪɞɢɧɢɪɭɟɬ ɢ ɪɟɝɭɥɢɪɭɟɬ ɯɢɦɢɱɟɫɤɢɟ ɪɟ-
ɚɤɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɦɟɱɚɟɬɫɹ ɞɢɫ-
ɛɚɥɚɧɫ ɪɚɰɢɨɧɚ ɩɢɬɚɧɢɹ - ɨɳɭɬɢɦɵɣ ɧɟɞɨɫɬɚɬɨɤ ɠɢɜɨɬɧɨ-
ɝɨ ɛɟɥɤɚ ɢ ɜɢɬɚɦɢɧɨɜ. ɉɨ ɨɰɟɧɤɟ ɭɱɟɧɵɯ, ɞɟɮɢɰɢɬ 6Оɥɤɚ 
ɫɨɫɬɚɜɥɹɟɬ ɞɨ 30-40%, ɚ ɜɢɬɚɦɢɧɨɜ - 40-60 %. ɇɟɞɨɫɬɚɬɨɤ 
ɛɟɥɤɚ – ɷɬɨɝɨ ɧɟɡɚɦɟɧɢɦɨɝɨ ɨɫɧɨɜɧɨɝɨ ɩɢɳɟɜɨɝɨ ɜɟ-
ɳɟɫɬɜɚ – ɜɟɫɶɦɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɫɨɫɬɨ-
ɹɧɢɢ ɨɪɝɚɧɢɡɦɚ. ɍ ɞɟɬɟɣ ɩɪɢ ɛɟɥɤɨɜɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨ-
ɫɬɢ ɡɚɦɟɞɥɹɟɬɫɹ ɪɨɫɬ, ɧɚɪɭɲɚɟɬɫɹ ɤɨɫɬɟɨɛɪɚɡɨɜɚɧɢɟ, 
ɡɚɦɟɞɥɹɟɬɫɹ ɭɦɫɬɜɟɧɧɨɟ ɪɚɡɜɢɬɢɟ. ɍ ɛɨɥɶɲɢɧɫɬɜɚ 
ɥɸɞɟɣ ɧɚɪɭɲɚɸɬɫɹ ɤɪɨɜɟɬɜɨɪɟɧɢɟ, ɨɛɦɟɧ ɠɢɪɨɜ ɢ 
ɜɢɬɚɦɢɧɨɜ (ɜɨɡɧɢɤɚɸɬ ɝɢɩɨɜɢɬɚɦɢɧɨɡɵ), ɫɧɢɠɚɟɬɫɹ 
ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɤ ɢɧɮɟɤɰɢɹɦ, ɩɪɨɫɬɭɞɚɦ, ɧɟɤɨɬɨ-
ɪɵɦ ɞɪɭɝɢɦ ɡɚɛɨɥɟɜɚɧɢɹɦ, ɢ ɫɚɦɢ ɡɚɛɨɥɟɜɚɧɢɹ ɩɪɨ-
ɬɟɤɚɸɬ ɫ ɨɫɥɨɠɧɟɧɢɹɦɢ. 

ȼ ɜɹɡɢ ɫ ɜɵɲɟɫɤɚɡɚɧɧɵɦ ɰɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 
ɢɡɭɱɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɫɜɨɣɫɬɜ 

ɦɹɫɧɵɯ ɩɚɲɬɟɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɭɤɢ ɧɟɬɪɚɞɢɰɢ-
ɨɧɧɵɯ ɜɢɞɨɜ. 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɫɩɨɥɶɡɨ-
ɜɚɥɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɣ ɤɨɦɩɥɟɤɫ ɢɡ ɦɭɤɢ ɛɨ-
ɛɨɜ ɢ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ, ɦɭɤɢ ɢɡ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ, 
ɦɭɤɢ ɢɡ ɡɟɪɟɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ, ɦɭɤɢ ɢɡ ɩɪɨɪɨɫɬ-
ɤɨɜ ɹɱɦɟɧɹ. 

ɉɪɨɪɚɳɢɜɚɧɢɟ ɮɚɫɨɥɢ ɢ ɹɱɦɟɧɹ ɩɪɨɜɨɞɢɥɢ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɞɢɚɩɚɡɨɧɟ 18-20 °ɋ.  Ⱦɚɧɧɚɹ ɬɟɦɩɟɪɚ-
ɬɭɪɚ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɨɣ, ɬɚɤ ɤɚɤ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 
ɜɵɲɟ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɛɥɸɞɚɟɬɫɹ ɱɪɟɡɦɟɪɧɨɟ ɭɫɢ-
ɥɟɧɢɟ ɞɵɯɚɧɢɹ ɫɟɦɹɧ ɢ ɪɨɫɬɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ȼ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɷɬɢ ɮɚɤɬɨɪɵ ɩɪɢɜɨɞɹɬ ɤ ɭɜɟɥɢɱɟɧɧɨɦɭ 
ɩɨɬɪɟɛɥɟɧɢɸ ɫɟɦɟɧɚɦɢ ɤɢɫɥɨɪɨɞɚ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ 
ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜɬɨɪɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɛɪɨɠɟɧɢɹ. ɉɨ 
ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɢɡ ɪɚɡɥɢɱɧɵɯ ɥɢɬɟɪɚɬɭɪɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɮɚɫɨɥɶ ɢ 
ɹɱɦɟɧɶ ɛɟɪɭɬɫɹ ɩɨɫɥɟ ɬɪɟɯ ɫɭɬɨɤ ɩɪɨɪɚɫɬɚɧɢɹ.  
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ɉɨɥɭɱɟɧɧɵɟ ɩɨɫɥɟ ɫɬɚɞɢɢ ɩɪɨɪɚɳɢɜɚɧɢɹ ɡɟɪɧɚ ɢ 
ɩɪɨɪɨɫɬɤɢ ɩɪɨɯɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɬɟɩɥɨɜɭɸ 
ɨɛɪɚɛɨɬɤɭ. ɉɨɫɤɨɥɶɤɭ ɪɚɫɬɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɪɚɡɥɢ-
ɱɚɟɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜɥɚɠɧɨɫɬɶɸ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɬɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɭɲɤɢ ɢ ɬɟɦ-
ɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɚɤɠɟ ɛɵɥɢ 
ɪɚɡɧɵɦɢ.  

ɋɭɲɤɭ ɫɟɦɹɧ ɮɚɫɨɥɢ ɢ ɹɱɦɟɧɹ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 
ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ. ɉɪɨɝɪɟɜɚɥɢ ɫɟɦɟɧɚ ɩɪɢ ɬɟɦɩɟɪɚ-
ɬɭɪɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 100-140°ɋ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɝɪɟɜɚ ɫɟɦɹɧ 40°ɋ ɜ ɬɟɱɟɧɢɟ 15-20 ɦɢɧɭɬ. Ⱦɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɫɟɦɹɧ ɱɟɪɟɡ ɤɚɠɞɵɟ 
10ɦɢɧ. ɩɪɨɬɢɜɟɧɶ ɫ ɫɟɦɟɧɚɦɢ ɜɵɧɢɦɚɥɢ. Ɉɬɞɟɥɶɧɨ 
ɩɪɨɜɨɞɢɥɢ ɫɭɲɤɭ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ ɢ ɹɱɦɟɧɹ. Ɍɚɤ 
ɤɚɤ ɩɪɨɪɨɫɬɤɢ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɫɟɦɹɧ ɛɨɥɟɟ ɜɵɫɨɤɢɦ 
ɩɪɨɰɟɧɬɨɦ ɜɥɚɝɢ, ɬɨ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɪɟɠɢɦɵ ɬɟɩ-
ɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɛɨɥɟɟ ɳɚɞɹɳɢɟ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɢɦɟɧɧɨ, ɜɨɡɞɭɯɚ, ɦɟ-
ɧɟɟ 90°ɋ, ɧɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɭɲɤɢ ɞɨɫɬɢɝɚɥɚ 
20-25 ɦɢɧɭɬ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɩɪɨ-
ɪɨɫɬɤɨɜ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɢɯ ɩɪɢɝɨɪɚɧɢɟ. Ɂɚɬɟɦ ɜɵ-
ɫɭɲɟɧɧɨɟ ɫɵɪɶɟ ɩɨɞɜɟɪɝɚɥɨɫɶ ɢɡɦɟɥɶɱɟɧɢɸ ɨɛɪɚɡɨ-
ɜɚɧɢɹ ɩɨɪɨɲɤɚ. 

Ɇɹɫɧɨɣ ɩɚɲɬɟɬ «ɋɬɨɥɢɱɧɵɣ» ɜɵɪɚɛɚɬɵɜɚɥɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɍ 9213 – 532 – 00419779 – 00. 

 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɨɩɪɟ-
ɞɟɥɟɧɵ ɜɨɞɨɫɜɹɡɵɜɚɸɳɚɹ (ȼɋɋ), ɜɥɚɝɨɭɞɟɪɠɢɜɚɸɳɚɹ 
(ȼɍɋ) ɢ ɠɢɪɨɭɞɟɪɠɢɜɚɸɳɚɹ (ɀɍɋ) ɫɩɨɫɨɛɧɨɫɬɢ 
ɩɚɲɬɟɬɨɜ, ɚ ɬɚɤɠɟ ɜɵɯɨɞ ɩɚɲɬɟɬɨɜ ɢ ɩɨɬɟɪɢ ɩɪɢ ɬɟɪ-
ɦɨɨɛɪɚɛɨɬɤɟ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɨɜɨɞɢɥɢ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɦɟɬɨɞɚɦɢ. ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɩɪɢɦɟɦ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: ɩɚɲɬɟɬ ɞɨ ɬɟɪɦɨɨɛ-
ɪɚɛɨɬɤɢ ɛɟɡ ɞɨɛɚɜɨɤ ɦɭɤɢ – Ʉ1 (ɤɨɧɬɪɨɥɶɧɵɣ); ɩɚɲɬɟɬ 
ɞɨ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɦɭɤɢ ɢɡ ɡɟɪɧɚ ɢ 
ɩɪɨɪɨɫɬɤɚ ɹɱɦɟɧɹ – 1; ɩɚɲɬɟɬ ɞɨ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ 
ɞɨɛɚɜɥɟɧɢɟɦ ɦɭɤɢ ɢɡ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ – 2; ɩɚɲɬɟɬ 
ɞɨ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɦɭɤɢ ɢɡ ɛɨɛɨɜ ɢ 
ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ – 3; ɩɚɲɬɟɬ ɞɨ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ 
ɞɨɛɚɜɥɟɧɢɟɦ ɦɭɤɢ ɢɡ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ – 4; ɩɚɲɬɟɬ 
ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɛɟɡ ɞɨɛɚɜɨɤ ɦɭɤɢ – Ʉ2; ɩɚɲɬɟɬ 
ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɡɟɪɟɧ ɢ ɩɪɨɪɨɫɬɤɨɜ 
ɹɱɦɟɧɹ – 5; ɩɚɲɬɟɬ ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ 
ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ – 6; ɩɚɲɬɟɬ ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ 
ɫ ɦɭɤɨɣ ɢɡ ɛɨɛɨɜ ɢ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ – 7; ɩɚɲɬɟɬ 
ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ 
– 8.  Ɉɛɪɚɡɰɵ Ʉ1 ɢ Ʉ2  ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɢɦɟɸɬ ɦɭɤɭ 
ɩɲɟɧɢɱɧɭɸ, ɜɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɨɛɪɚɡɰɚɯ ɩɪɨɢɫɯɨɞɢɬ 
ɡɚɦɟɧɚ ɩɲɟɧɢɱɧɨɣ ɦɭɤɢ ɧɚ ɩɨɥɭɱɟɧɧɵɟ ɨɩɵɬɧɵɟ ɨɛ-
ɪɚɡɰɵ ɦɭɤɢ. 

 
Ɋɢɫ. 1 -  ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ȼɋɋ ɩɚɲɬɟɬɨɜ. 

 

ɂɡ ɝɪɚɮɢɤɚ (ɪɢɫɭɧɨɤ 1) ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɣ 
ɜɥɚɝɨɫɜɹɡɵɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ (ȼɋɋ) ɨɛɥɚɞɚɸɬ 
ɨɛɪɚɡɰɵ: №1 – ɩɚɲɬɟɬ ɞɨ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ 
ɡɟɪɟɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ (93%); №5 – ɩɚɲɬɟɬ ɩɨɫɥɟ 
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɡɟɪɟɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟ-
ɧɹ (95,7%); №7 – ɩɚɲɬɟɬ ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭ-
ɤɨɣ ɢɡ ɛɨɛɨɜ ɢ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ (92,3%); №8 – ɩɚɲ-
ɬɟɬ ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɩɪɨɪɨɫɬɤɨɜ ɮɚ-
ɫɨɥɢ (93,2%). ɇɚɞɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɧɚɱɟɧɢɹ ȼɋɋ 2 ɨɛ-
ɪɚɡɰɚ, 4 ɨɛɪɚɡɰɚ ɢ 6 ɨɛɪɚɡɰɚ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɵ ɦɟɠ-
ɞɭ ɫɨɛɨɣ. Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ȼɋɋ ɧɚɛɥɸɞɚɸɬɫɹ 
ɭ  ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɩɚɲɬɟɬɨɜ Ʉ1, Ʉ2 ɢ ɭ ɩɚɲɬɟ-
ɬɚ ɞɨ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɛɨɛɨɜ ɢ ɩɪɨɪɨɫɬɤɨɜ 
ɮɚɫɨɥɢ - №3. 

ɂɡ ɝɪɚɮɢɤɚ (ɪɢɫɭɧɨɤ 2) ɜɢɞɧɨ, ɱɬɨ ɯɨɪɨɲɢɟ ɩɨ-
ɤɚɡɚɬɟɥɢ ɜɥɚɝɨɭɞɟɪɠɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ȼɍɋ) 
ɢɦɟɸɬ ɨɛɪɚɡɰɵ 1, 5, 7, 8. ɇɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ-

ɤɚɡɵɜɚɸɬ ɩɚɲɬɟɬɵ ɩɨɞ ɧɨɦɟɪɚɦɢ 1 ɢ 5. ɗɬɨ ɩɚɲɬɟɬɵ 
ɞɨ ɢ ɩɨɫɥɟ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɡɟɪɟɧ ɢ 
ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ. Ɍɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɩɨɜɵɲɟɧɢɸ ȼɍɋ ɮɚɫɨɥɟɜɨɣ ɢ ɹɱɦɟɧɧɨɣ ɦɭɤɢ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɨɣ, ɢɡɦɟɧɹɸɳɟɣ ɫɜɨɣɫɬɜɚ ɧɟ ɬɨɥɶɤɨ ɜɯɨɞɹ-
ɳɢɯ ɜ ɢɯ ɫɨɫɬɚɜ ɛɟɥɤɨɜ, ɧɨ ɢ ɭɝɥɟɜɨɞɧɵɯ ɤɨɦɩɨɧɟɧ-
ɬɨɜ, ɤɨɬɨɪɵɟ ɤɚɤ ɢ ɛɟɥɤɢ ɨɛɥɚɞɚɸɬ ɜɨɞɨɭɞɟɪɠɢɜɚɸ-
ɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ȼɍɋ ɩɨɤɚ-
ɡɵɜɚɟɬ ɨɛɪɚɡɟɰ 3 (87,1%) ɢ Ʉ2 (87,6%)– ɩɚɲɬɟɬ ɞɨ 
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɛɨɛɨɜ ɢ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨ-
ɥɢ ɢ ɤɨɧɬɪɨɥɶɧɵɣ ɨɛɪɚɡɟɰ ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ. ɗɬɢ 
ɡɧɚɱɟɧɢɹ ɧɢɠɟ, ɱɟɦ ɡɧɚɱɟɧɢɟ ɞɥɹ Ʉ1 (88,2%). ɉɪɚɤɬɢ-
ɱɟɫɤɢ ɪɚɜɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɡɧɚɱɟɧɢɹ ȼɍɋ ɞɥɹ ɨɛɪɚɡɰɨɜ 
Ʉ1  - (88,2%); 2 – (90,16%); 4 – (88,9%); 6 – (90,61%). 

Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭ ɜɫɟɯ ɨɛɪɚɡɰɨɜ ɩɨɫɥɟ ɬɟɪɦɨɨɛ-
ɪɚɛɨɬɤɢ ɡɧɚɱɟɧɢɟ ȼɍɋ ɭɜɟɥɢɱɢɥɨɫɶ. 
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Ɋɢɫ. 2 - ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ȼɍɋ ɩɚɲɬɟɬɨɜ. 
 

0

10

20

30

40

50

60

К1 1 2 3 4 К2 5 6 7 8

ɀɍɋ,%

К1 1 2 3 4 К2 5 6 7 8

 
Ɋɢɫ. 3 - ȼɥɢɹɧɢɟ ɨɩɵɬɧɵɯ ɜɢɞɨɜ ɦɭɤɢ ɧɚ ɀɍɋ ɩɚɲɬɟɬɨɜ. 

 

ɀɢɪɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ɀɍɋ) ɨɩɪɟ-
ɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɛɟɥɤɨɜɵɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɪɟɰɟɩɬɭɪɟ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɨɬɞɟɥɟɧɢɸ ɠɢɪɚ ɩɪɢ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. ɉɨ ɝɪɚɮɢɤɭ (ɪɢɫɭɧɨɤ 3) ɜɵɹɜɢɥɢ 
ɧɚɢɥɭɱɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɀɍɋ ɭ ɨɛɪɚɡɰɨɜ ɩɨɞ ɧɨɦɟɪɚɦɢ 
1, 5 ɢ 6. ɗɬɨ ɩɚɲɬɟɬ ɞɨ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ 
ɡɟɪɟɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ ɢ ɩɚɲɬɟɬɵ ɩɨɫɥɟ ɬɟɪɦɨɨɛ-
ɪɚɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɡɟɪɟɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ ɢ ɫ 
ɦɭɤɨɣ ɢɡ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ. Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɨɤɚɡɵɜɚɸɬ ɨɛɪɚɡɰɵ Ʉ1, 4 ɢ Ʉ2. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
ɀɍɋ ɭ ɨɛɪɚɡɰɨɜ 2,3 ɢ 7. ɂɡ ɜɫɟɝɨ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟ-
ɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɢ ɫɬɚɛɢɥɶɧɵɟ ɪɟ-
ɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ ɩɚɲɬɟɬɵ ɫ ɦɭɤɨɣ ɢɡ ɡɟɪɟɧ ɢ ɩɪɨ-
ɪɨɫɬɤɨɜ ɹɱɦɟɧɹ ɞɨ ɢ ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ (ɨɛɪɚɡɟɰ 
1: ȼɋɋ – 93%, ȼɍɋ – 92,8%; ɀɍɋ – 49,48%; ɨɛɪɚɡɟɰ 
5: ȼɋɋ – 95,7%; ȼɍɋ – 94,7%; ɀɍɋ – 52,53%). ɋɚɦɵɟ 
ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɥ ɩɚɲɬɟɬ ɞɨ ɬɟɪɦɨɨɛɪɚ-
ɛɨɬɤɢ ɫ ɦɭɤɨɣ ɢɡ ɛɨɛɨɜ ɢ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ – ɨɛɪɚ-
ɡɟɰ 3 (ȼɋɋ – 87,6%; ȼɍɋ – 87,1%). 

ɍ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ ɨɩɪɟɞɟɥɹɥɢ ɬɚɤɠɟ ɜɵɯɨɞ ɢ 
ɩɨɬɟɪɢ ɩɪɢ ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ (ɪɢɫɭɧɨɤ 4). 

Ƚɪɚɮɢɤ (ɪɢɫɭɧɨɤ 4)  ɩɨɤɚɡɵɜɚɟɬ ɩɪɨɰɟɧɬɧɵɣ 
ɜɵɯɨɞ ɩɚɲɬɟɬɨɜ, ɩɪɨɲɟɞɲɢɯ ɬɟɪɦɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ – 94,4% ɢ 92,8%  ɩɨɤɚɡɵ-
ɜɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɚɲɬɟɬ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɦɭɤɢ ɢɡ 

ɛɨɛɨɜ ɢ ɩɪɨɪɨɫɬɤɨɜ ɮɚɫɨɥɢ - №7 ɢ ɩɚɲɬɟɬ ɫ ɞɨɛɚɜɥɟ-
ɧɢɟɦ ɦɭɤɢ ɢɡ ɡɟɪɟɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ - №5. Ɇɢ-
ɧɢɦɚɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ – 86,4% ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɧ-
ɬɪɨɥɶɧɨɦɭ ɨɛɪɚɡɰɭ Ʉ2 ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɩɲɟɧɢɱɧɨɣ ɦɭ-
ɤɢ. ɉɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɵɜɚɸɬ 
ɨɛɪɚɡɰɵ ɩɨɞ ɧɨɦɟɪɚɦɢ 6 (89,6%) ɢ 8 (88%) - ɩɚɲɬɟɬɵ 
ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɦɭɤɢ ɢɡ ɩɪɨɪɨɫɬɤɨɜ ɹɱɦɟɧɹ ɢ ɮɚɫɨɥɢ. 
Ɂɚɦɟɧɚ ɩɲɟɧɢɱɧɨɣ ɦɭɤɢ ɧɚ ɨɩɵɬɧɵɟ ɨɛɪɚɡɰɵ ɦɭɤɢ 
ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɩɚɲɬɟɬɚ ɜ ɫɪɟɞɧɟɦ 
ɧɚ 2-8%. 

 

 
 

Ɋɢɫ. 4 – Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɯɨɞɨɜ ɩɚɲɬɟɬɨɜ  

ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ. 
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ȼɵɜɨɞɵ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɪɟɰɟɩɬɭɪɟ 
ɩɚɲɬɟɬɨɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɞɨɛɚɜɨɤ ɧɟ ɬɨɥɶɤɨ ɫɩɨɫɨɛ-

ɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ, ɧɨ ɢ ɫɨɯɪɚ-
ɧɹɟɬ ɜɵɫɨɤɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɦɹɫɧɨɣ ɷɦɭɥɶɫɢɢ ɢ ɩɪɢɜɨɞɢɬ ɤ  ɭɜɟɥɢɱɟ-
ɧɢɸ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɚ.  
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ɎɍɇɄɐɂɈɇȺɅɖɇɈ-ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɋȼɈɃɋɌȼȺ Ɇəɋɇɕɏ ɉɈɅɍɎȺȻɊɂɄȺɌɈȼ  

ɉɊɂ ɂɋɉɈɅɖɁɈȼȺɇɂɂ ȼ ɊȿɐȿɉɌɍɊȿ ɒɊɈɌȺ ɊȺɋɌɈɊɈɉɒɂ   

(Functional-and-technological properties of meat semi-finished products 

when used addition of Sílвbum mariпnum in a recipe)  

 

Ɋɟɡɭɥɶɬɚɬɵ ɲɢɪɨɤɢɯ ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɦɨ-
ɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɩɢɬɚɧɢɹ ɭɛɟɞɢɬɟɥɶɧɨ ɩɨɤɚɡɵɜɚ-
ɸɬ, ɱɬɨ ɫɬɪɭɤɬɭɪɚ ɩɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ Ɋɨɫɫɢɢ ɯɚɪɚɤɬɟ-
ɪɢɡɭɟɬɫɹ ɩɪɨɞɨɥɠɚɸɳɢɦɫɹ ɫɧɢɠɟɧɢɟɦ ɩɨɬɪɟɛɥɟɧɢɹ 
ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ ɜ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɩɢɳɟ-
ɜɵɯ ɩɪɨɞɭɤɬɨɜ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɪɨ-
ɛɥɟɦ ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɨɛɥɟɦɚ 
ɢɡɵɫɤɚɧɢɹ ɧɨɜɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɳɟɜɵɯ ɜɟɳɟɫɬɜ ɞɥɹ 
ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɢɲɢ. ȼ ɫɬɚɬɶɟ ɢɡɭɱɟɧɨ 
ɜɥɢɹɧɢɟ ɜɧɟɫɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɪɚɫɬɨɪɨɩɲɢ ɜ ɜɢɞɟ ɲɪɨɬɚ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɹɫɧɵɯ ɪɭɛɥɟɧɵɯ ɩɨɥɭ-
ɮɚɛɪɢɤɚɬɨɜ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɪɚɡɪɚɛɨɬɚɧɚ ɪɟɰɟɩ-
ɬɭɪɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɫ ɛɢɨɥɨɝɢɱɟɫɤɢ 
ɚɤɬɢɜɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɪɚɫɬɨɪɨɩɲɢ. 
 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɹɫɧɵɟ ɩɨɥɭɮɚɛɪɢɤɚɬɵ, ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɪɚɫɬɨɪɨɩɲɚ. 

 
The results of extensive epidemiological studies and 

organized in recent years, condition monitoring of power 

clearly show that the structure of nutrition of the popula-

tion of Russia is characterized by the continuing decline 

in consumption of the most valuable biologically food. To 

solve the above problems of paramount importance is the 

problem of finding new sources of nutrients for produc-

tion expansion write. In the article, the effect of any bio-

logically active complex of milk Thistle in the form of a 

meal on the functional-technological properties of meat 

chopped semi-finished products. On this basis, developed 

the recipe and technology of semi-finished products with 

biologically active complex of milk thistle. 

 

 

 

Key words: meat products, functional and technological 

properties, milk thistle. 

 

ȼɜɟɞɟɧɢɟ. Ɉɛɫɭɠɞɚɹ ɩɪɨɛɥɟɦɭ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤ-
ɬɨɜ ɡɚɞɚɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɨɛɨɝɚɳɟɧɧɵɯ ɧɟɡɚɦɟɧɢɦɵɦɢ 
ɩɢɳɟɜɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɭɱɟɧɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɨɛɪɚɳɚɸɬ ɜɫɟ ɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɧɚ ɧɟɬɪɚɞɢɰɢɨɧɧɵɟ 
ɢɫɬɨɱɧɢɤɢ, ɩɨɜɵɲɚɸɳɢɟ ɩɢɳɟɜɭɸ ɢ ɛɢɨɥɨɝɢɱɟɫɤɭɸ 
ɰɟɧɧɨɫɬɶ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɲɢ-
ɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɨɣɫɬɜ [3]. 

Ɉɱɟɧɶ ɫɟɪɶɟɡɧɨɣ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɧɟɞɨɫɬɚɬɨɱ-
ɧɨɫɬɢ ɪɹɞɚ ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, 
ɬɚɤɢɯ ɤɚɤ ɤɚɥɶɰɢɣ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɚɡɜɢɬɢɟɦ 
ɨɫɬɟɨɩɨɪɨɡɚ ɢ ɩɨɜɵɲɟɧɧɨɣ ɥɨɦɤɨɫɬɶɸ ɤɨɫɬɟɣ, ɠɟɥɟ-
ɡɚ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɚɧɟɦɢɢ, ɣɨɞɚ, ɬɚɤ-
ɠɟ ɮɬɨɪɚ, ɫɟɥɟɧɚ, ɰɢɧɤɚ. ȼɟɫɶɦɚ ɡɧɚɱɢɬɟɥɟɧ ɜ ɪɚɰɢɨɧɟ 
ɢ ɞɟɮɢɰɢɬ ɩɢɳɟɜɵɯ ɜɨɥɨɤɨɧ. 

Ȼɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɣ ɤɨɦɩɥɟɤɫ ɪɚɫɬɨɪɨɩɲɢ, 
ɤɨɬɨɪɵɣ ɛɨɝɚɬ ɦɢɤɪɨɧɭɬɪɢɟɧɬɚɦɢ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ ɦɨ-
ɠɟɬ ɹɜɢɬɶɫɹ ɬɟɦ ɫɚɦɵɦ ɦɢɧɨɪɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɩɢ-
ɳɢ, ɩɨɫɬɚɜɥɹɸɳɢɣ ɜɢɬɚɦɢɧɵ, ɦɢɧɟɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ 
ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɵ. ɉɪɢɦɟɧɟɧɢɟ ɬɚɤɨɝɨ ɪɨɞɚ ɛɢɨɥɨɝɢ-
ɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɞɨɛɚɜɨɤ ɩɨɡɜɨɥɢɬ ɱɚɫɬɢɱɧɨ ɜɨɫɩɨɥ-
ɧɢɬɶ ɞɟɮɢɰɢɬ ɷɫɫɟɧɰɢɚɥɶɧɵɯ ɩɢɳɟɜɵɯ ɜɟɳɟɫɬɜ ɢ ɧɟ-
ɫɤɨɥɶɤɨ ɩɨɜɵɫɢɬɶ ɧɟɫɩɟɰɢɮɢɱɟɫɤɭɸ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ 
ɨɪɝɚɧɢɡɦɚ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ȼ ɷɬɨɣ ɫɜɹɡɢ, ɰɟɥɶɸ ɪɚɛɨɬɵ ɹɜɢɥɨɫɶ ɢɫɫɥɟɞɨɜɚ-
ɧɢɟ ɜɥɢɹɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫ-
ɬɨɪɨɩɲɢ ɧɚ ɤɚɱɟɫɬɜɨ ɢ ɫɪɨɤɢ ɯɪɚɧɟɧɢɹ ɪɭɛɥɟɧɵɯ ɩɨ-
ɥɭɮɚɛɪɢɤɚɬɨɜ. 

ȼ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɯɨɞɢɥɨ: 
- ɢɡɭɱɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢ 

ɚɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɪɚɫɬɨɪɨɩɲɢ; 
- ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɲɪɨɬɚ ɪɚɫɬɨɪɨɩɲɢ ɧɚ ɮɭɧɤ-

ɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɹɫɧɨɝɨ ɮɚɪɲɚ 
ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɪɭɛɥɟɧɵɯ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ; 

- ɢɡɭɱɟɧɢɟ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɨɬɨ-
ɜɨɝɨ ɩɪɨɞɭɤɬɚ; 

- ɪɚɡɪɚɛɨɬɤɚ ɪɟɰɟɩɬɭɪɵ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɮɭɧɤɰɢ-
ɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɪɟɰɟɩɬɭɪɵ ɥɟɱɟɛɧɨ-

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɜɢɞɟ ɦɹɫɧɵɯ ɩɨɥɭɮɚɛ-
ɪɢɤɚɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɪɚɫɬɢɬɟɥɶɧɵɟ ɞɨɛɚɜɤɢ, ɡɚ ɨɫɧɨ-
ɜɭ ɛɵɥɚ ɜɵɛɪɚɧɚ ɪɟɰɟɩɬɭɪɚ ɩɨɥɭɮɚɛɪɢɤɚɬɚ «Ʉɨɬɥɟɬɚ 
ɞɨɦɚɲɧɹɹ» Ɍɍ 9214-456-00419779-99. 

ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɲɪɨɬ ɪɚɫɬɨɪɨɩɲɢ - ɷɬɨ 
ɩɟɪɟɦɨɥɨɬɵɟ ɫɟɦɟɧɚ ɪɚɫɬɨɪɨɩɲɢ, ɩɨɫɥɟ ɯɨɥɨɞɧɨɝɨ 
ɨɬɠɢɦɚ ɢɡ ɧɢɯ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɫɥɚ. ɉɨɥɭɱɟɧɧɵɣ ɬɚ-
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ɤɢɦ ɨɛɪɚɡɨɦ ɩɨɪɨɲɨɤ ɪɚɫɬɨɪɨɩɲɢ, ɛɨɝɚɬ ɤɥɟɬɱɚɬɤɨɣ, 
ɤɨɬɨɪɚɹ ɱɢɫɬɢɬ ɤɢɲɟɱɧɢɤ, ɫɬɢɦɭɥɢɪɭɹ ɟɝɨ ɪɚɛɨɬɭ, ɢ 
ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɟɝɨ ɩɨɥɟɡɧɨɣ ɦɢɤɪɨɮɥɨ-
ɪɵ. ȼ ɫɨɫɬɚɜ ɲɪɨɬɚ ɢɡ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ ɜɯɨɞɹɬ ɩɨ-
ɥɢɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ, ɤɚɪɨɬɢɧɨɢɞɵ, 
ɜɢɬɚɦɢɧɵ A, D, E, F, K ɢ ɜɫɟ ɜɢɬɚɦɢɧɵ ɝɪɭɩɩɵ ȼ, ɚ 
ɬɚɤɠɟ ɦɢɤɪɨɷɥɟɦɟɧɬɵ: ɦɟɞɶ, ɰɢɧɤ, ɫɟɥɟɧ ɢ 
ɞɪ. (ɫɨɞɟɪɠɢɦɨɟ ɤɚɥɶɰɢɹ – 687 ɦɝ/100 ɝ), ɚɦɢɧɨɤɢɫɥɨ-
ɬɵ, ɪɟɤɨɪɞɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɥɚɜɨɥɢɝɧɚɧɨɜ, ɮɥɚɜɨɧɨɢ-
ɞɨɜ, ɫɢɥɢɦɚɪɢɧ. Ⱥɧɬɢɨɤɫɢɞɚɧɬɧɵɣ ɷɮɮɟɤɬ ɫɢɥɢɦɚɪɢ-

ɧɚ ɨɛɭɫɥɨɜɥɟɧ ɟɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɫɨ ɫɜɨɛɨɞɧɵɦɢ 
ɪɚɞɢɤɚɥɚɦɢ ɜ ɩɟɱɟɧɢ ɢ ɩɪɟɜɪɚɳɟɧɢɟɦ ɢɯ ɜ ɦɟɧɟɟ 
ɚɝɪɟɫɫɢɜɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ 
ɩɪɨɰɟɫɫ ɩɟɪɨɤɫɢɞɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɥɢɩɢɞɨɜ ɩɪɟɪɵɜɚɟɬ-
ɫɹ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɪɭɲɟɧɢɹ ɤɥɟɬɨɱɧɵɯ ɫɬɪɭɤɬɭɪ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ. ȼ ɲɪɨɬɟ ɪɚɫɬɨɪɨɩɲɢ ɩɨɦɢɦɨ ɫɢɥɢɦɚɪɢ-
ɧɚ ɫɨɞɟɪɠɚɬɫɹ ɢ ɞɪɭɝɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟ-
ɫɬɜɚ: ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ, ɤɚɪɨɬɢɧɨ-
ɢɞɵ, ɜɢɬɚɦɢɧɵ ɝɪɭɩɩɵ ȼ, ɤɥɟɬɱɚɬɤɚ. 

 

Ɍɚɛɥɢɰɚ 1- ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɲɪɨɬɚ ɪɚɫɬɨɪɨɩɲɢ ɩɹɬɧɢɫɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ  

ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɥɚɝɚ,% 7,20 

Ȼɟɥɨɤ,% 21,88 

ɀɢɪ,% 12,87 

ɀɢɪɧɵɟ ɤɢɫɥɨɬɵ,% ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ:  ɨɥɟɢɧɨɜɚɹ 22 

ɥɢɧɨɥɟɜɚɹ 61 

ɥɢɧɨɥɟɧɨɜɚɹ 1,5 

ɚɪɚɯɢɞɨɧɨɜɚɹ 2 

ɗɮɢɪɧɵɟ ɦɚɫɥɚ 0,4 

ɍɝɥɟɜɨɞɵ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ,% 0,80 

Ʉɥɟɬɱɚɬɤɚ,% 27,38 

Ɂɨɥɚ,% 6,01 

ȼɢɬɚɦɢɧɵ:      ȿ, ɦɝ/ɤɝ 47 

                        ȼ1, ɦɝ/ɤɝ 1,4 

                        ȼ2, ɦɝ/ɤɝ 1,34 

                        ȼ4, ɦɝ/ɤɝ 1000 

                        β-ɤɚɪɨɬɢɧ 0,83 

Ɇɢɧɟɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ:       ɐɢɧɤ, ɦɝ/ɤɝ 15,7 

                                               ɀɟɥɟɡɨ, ɦɝ/ɤɝ 145,7 

                                               Ɇɚɝɧɢɣ, ɦɝ/ɤɝ 3516 

                                               Ʉɚɥɶɰɢɣ, ɦɝ/ɤɝ 11200 

                                               Ɏɨɫɮɨɪ, ɦɝ/ɤɝ 9600 

Ɏɥɚɜɨɧɨɢɞɵ,% 2,5 

 

Ȼɥɚɝɨɞɚɪɹ ɲɪɨɬɭ ɪɚɫɬɨɪɨɩɲɢ ɭɥɭɱɲɚɟɬɫɹ ɪɚɛɨɬɚ 
ɩɨɞɠɟɥɭɞɨɱɧɨɣ ɠɟɥɟɡɵ, ɧɨɪɦɚɥɢɡɭɟɬɫɹ  ɭɪɨ-
ɜɟɧɶ ɫɚɯɚɪɚ ɜ ɤɪɨɜɢ, ɭɥɭɱɲɚɟɬɫɹ ɥɢɩɢɞɧɵɣ ɨɛɦɟɧ, 
ɚ ɬɚɤɠɟ ɪɚɛɨɬɚ ɤɢɲɟɱɧɢɤɚ  ɢ ɩɨɱɟɤ. ȼɫɟ ɷɬɨ ɞɚɟɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɢɦɟɧɧɨ ɷɬɨɬ ɲɪɨɬ ɧɚɡɜɚɬɶ ɫɩɚɫɚɬɟɥɶɧɵɦ 
ɤɪɭɝɨɦ ɞɥɹ ɩɟɱɟɧɢ ɢ ɩɨɞɠɟɥɭɞɨɱɧɨɣ ɠɟɥɟɡɵ. Ɋɚɫɬɨ-
ɪɨɩɲɚ ɨɱɟɧɶ ɩɨɥɟɡɧɚ ɩɪɢ ɡɚɛɨɥɟɜɚɧɢɹɯ ɧɚɞɩɨɱɟɱɧɢ-
ɤɨɜ, ɫɧɢɦɚɟɬ ɜɨɫɩɚɥɟɧɢɹ ɬɨɥɫɬɨɣ ɤɢɲɤɢ ɢ ɫɥɢɡɢɫɬɨɣ 
ɠɟɥɭɞɤɚ, ɭɤɪɟɩɥɹɟɬ ɢɦɦɭɧɧɭɸ ɫɢɫɬɟɦɭ. 

ɒɪɨɬ ɢɡ ɪɚɫɬɨɪɨɩɲɢ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɰɟɧɧɵɦ 
ɫɨɪɛɟɧɬɨɦ, ɜɵɜɨɞɹɳɢɦ ɢɡ ɨɪɝɚɧɢɡɦɚ ɹɞɵ, ɨɫɨɛɟɧɧɨ 
ɰɟɧɧɚ ɫɨɪɛɰɢɹ ɠɟɥɱɧɵɯ ɤɢɫɥɨɬ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɧɢɠɟɧɢɸ ɯɨɥɟɫɬɟɪɢɧɚ. 

ȼɨɞɨɫɜɹɡɵɜɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ (ȼɋɋ) ɨɩɪɟɞɟ-
ɥɹɥɢ ɦɟɬɨɞɨɦ ɩɪɟɫɫɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɨɫɧɨɜɚɧ ɧɚ ɜɵɞɟ-
ɥɟɧɢɢ ɜɨɞɵ ɢɫɩɵɬɭɟɦɵɦ ɨɛɪɚɡɰɨɦ ɩɪɢ ɥɟɝɤɨɦ ɟɝɨ 
ɩɪɟɫɫɨɜɚɧɢɢ, ɫɨɪɛɰɢɢ ɜɵɞɟɥɹɸɳɟɣɫɹ ɜɥɚɝɢ ɮɢɥɶɬɪɨ-

ɜɚɥɶɧɨɣ ɛɭɦɚɝɨɣ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɨɬɞɟɥɢɜ-
ɲɟɣɫɹ ɜɥɚɝɢ ɩɨ ɩɥɨɳɚɞɢ ɩɹɬɧɚ, ɨɫɬɚɜɥɹɟɦɨɝɨ ɧɚ 
ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɟ [1, 2]. 

Ɉɰɟɧɤɚ ɜɥɚɝɨɭɞɟɪɠɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ȼɍɋ) 
ɨɫɧɨɜɚɧɚ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɦɚɫɫɨɜɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɜɥɚɝɢ ɜ ɮɚɪɲɟ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɜɥɚɝɢ, 
ɨɬɞɟɥɢɜɲɟɣɫɹ ɜ ɩɪɨɰɟɫɫɟ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ [1, 

2].  

Ɉɪɝɚɧɨɥɟɩɬɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɪɢ 
ɡɚɩɨɥɧɟɧɢɢ  ɞɟɝɭɫɬɚɰɢɨɧɧɨɝɨ ɥɢɫɬɚ ɩɨ ȽɈɋɌ 9959-

91. 

ȼ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɚɯ ɦɹɫɧɵɯ ɮɚɪɲɟɣ ɡɚɦɟɧɹɥɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 3%, 5% ɢ 7%  ɝɨɜɹɞɢɧɵ, ɪɚɜɧɵɦ ɤɨ-
ɥɢɱɟɫɬɜɨɦ ɲɪɨɬɚ ɪɚɫɬɨɪɨɩɲɢ. ɉɪɨɢɡɜɟɥɢ ɩɟɪɟɪɚɫɱɟɬ 
ɧɚ ɨɞɧɭ ɤɨɬɥɟɬɭ ɜɟɫɨɦ 50 ɝ ɫ ɭɱɟɬɨɦ ɡɚɦɟɧɵ ɝɨɜɹɞɢɧɵ 
ɪɚɜɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɲɪɨɬɚ ɪɚɫɬɨɪɨɩɲɢ. ɏɢɦɢɱɟɫɤɢɣ 
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ɫɨɫɬɚɜ ɲɪɨɬɚ (Ɍɍ 9141-005-46899394-04) ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ  

ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ, 
ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɜɥɢɹɧɢɟ ɜɧɟɫɟɧɢɹ ɜ 

ɦɹɫɧɨɣ ɮɚɪɲ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫ-
ɬɨɪɨɩɲɢ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣ-
ɫɬɜɚ ɮɚɪɲɚ, ɚ ɬɚɤɠɟ ɧɚ ɜɵɯɨɞ ɩɪɨɞɭɤɬɚ. ɂɡ ɩɟɪɜɨɝɨ 
ɝɪɚɮɢɤɚ (ɪɢɫ. 1)  ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɣ ɜɥɚɝɨɫɜɹɡɵ-
ɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɦɚɫɫɟ ɦɹɫɚ ɨɛɥɚɞɚɸɬ ɨɛɪɚɡ-
ɰɵ ɮɚɪɲɟɜɵɯ ɫɢɫɬɟɦ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɲɪɨɬɚ ɪɚɫɬɨɪɨɩ-
ɲɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 3% ɢ 7% ɤ ɦɚɫɫɟ ɝɨɜɹɞɢɧɵ. 

 

 

 
Ɋɢɫ. 1 - ȼɥɢɹɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫɬɨɪɨɩɲɢ ɧɚ ȼɋɋ ɦɹɫɧɨɝɨ ɮɚɪɲɚ 

 

ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ȼɋɋ ɤ ɨɛɳɟɣ ɜɥɚ-
ɝɟ ɧɚɛɥɸɞɚɸɬɫɹ ɭ ɨɛɪɚɡɰɨɜ ɮɚɪɲɟɜɵɯ ɫɢɫɬɟɦ ɫ ɞɨ-
ɛɚɜɥɟɧɢɟɦ  ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫ-
ɬɨɪɨɩɲɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 7% ɤ ɦɚɫɫɟ ɦɹɫɚ. Ɇɢɧɢɦɚɥɶ-
ɧɵɟ ɡɧɚɱɟɧɢɹ ȼɋɋ ɧɚɛɥɸɞɚɸɬɫɹ ɭ ɨɛɪɚɡɰɨɜ ɮɚɪɲɟ-
ɜɵɯ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ. 

Ɉɱɟɜɢɞɧɨ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜɧɟɫɟɧɧɵɣ 
ɲɪɨɬ ɪɚɫɬɨɪɨɩɲɢ ɫɜɹɡɵɜɚɟɬ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɥɚ-

ɝɢ ɜ ɫɪɚɜɧɟɧɢɟ ɫ ɝɨɜɹɞɢɧɨɣ, ɜɡɚɦɟɧ ɤɨɬɨɪɨɣ ɟɝɨ ɜɧɨ-
ɫɢɥɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ȼɍɋ, ɨɛ-
ɪɚɡɰɵ ɮɚɪɲɟɜɵɯ ɫɢɫɬɟɦ ɫ ɞɨɛɚɜɥɟɧɧɵɦ ɛɢɨɥɨɝɢɱɟɫɤɢ 
ɚɤɬɢɜɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɪɚɫɬɨɪɨɩɲɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 5% ɢ 
7% ɩɨɤɚɡɚɥɢ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɢ ɫɬɚɛɢɥɶɧɵɟ ɪɟɡɭɥɶ-
ɬɚɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ (ɪɢɫ. 2). 

 
Ɋɢɫ. 2 - ȼɥɢɹɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫɬɨɪɨɩɲɢ ɧɚ ȼɍɋ ɦɹɫɧɨɝɨ ɮɚɪɲɚ 

 
ȼɧɟɫɟɧɢɟ ɜ ɦɹɫɧɨɣ ɮɚɪɲ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨ-

ɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫɬɨɪɨɩɲɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɞɧɨɜɪɟɦɟɧ-
ɧɨɦɭ ɭɥɭɱɲɟɧɢɸ ɜɥɚɝɨɫɜɹɡɵɜɚɸɳɟɣ ɢ ɜɥɚɝɨɭɞɟɪɠɢ-
ɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɹɫɧɵɯ ɫɢɫɬɟɦ ɩɪɢ ɜɵɪɚɛɨɬɤɟ 
ɤɨɬɥɟɬ «Ⱦɨɦɚɲɧɢɟ». ɇɚɢɛɨɥɶɲɟɣ ɜɥɚɝɨɫɜɹɡɵɜɚɸɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɦɚɫɫɟ ɦɹɫɚ ɨɛɥɚɞɚɸɬ ɨɛɪɚɡɰɵ ɮɚɪɲɟ-
ɜɵɯ ɫɢɫɬɟɦ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɲɪɨɬɚ ɪɚɫɬɨɪɨɩɲɢ ɜ ɤɨɥɢ-
ɱɟɫɬɜɟ 5% ɢ 7% ɤ ɦɚɫɫɟ ɝɨɜɹɞɢɧɵ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɧɟɫɟɧɢɟ ɜ ɦɹɫɧɨɣ 
ɮɚɪɲ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫɬɨɪɨɩɲɢ 
ɜ ɤɨɥɢɱɟɫɬɜɟ 5% ɤ ɦɚɫɫɟ ɝɨɜɹɞɢɧɵ. ȼɋɋ ɩɪɢ ɷɬɨɦ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 16,75%, ȼɍɋ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 
3,6%, ɜɵɯɨɞ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 13%. 
ɇɚɢɥɭɱɲɢɦɢ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

(ɰɜɟɬ, ɡɚɩɚɯ, ɜɤɭɫ) ɨɛɥɚɞɚɟɬ ɩɪɨɞɭɤɬ (ɤɨɬɥɟɬɚ ɞɨɦɚɲ-
ɧɹɹ), ɜ ɦɹɫɧɭɸ ɫɢɫɬɟɦɭ ɤɨɬɨɪɨɝɨ ɜɧɨɫɢɥɢ ɲɪɨɬ ɪɚɫ-
ɬɨɪɨɩɲɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 5% ɤ ɦɚɫɫɟ ɝɨɜɹɞɢɧɵ. 

 

ȼɵɜɨɞɵ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɤɨɦɩɥɟɤɫɭ ɢɡɭɱɚɟɦɵɯ ɩɨɤɚɡɚ-

ɬɟɥɟɣ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɪɟɰɟɩɬɭɪɚ ɦɹɫɧɵɯ ɪɭɛɥɟɧɵɯ 
ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ  ɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 
ɜɧɟɫɟɧɢɟ ɜ ɦɹɫɧɭɸ ɫɢɫɬɟɦɭ ɲɪɨɬɚ ɪɚɫɬɨɪɨɩɲɢ ɜ ɤɨ-
ɥɢɱɟɫɬɜɟ 5% ɤ ɦɚɫɫɟ ɝɨɜɹɞɢɧɵ ɧɚ ɫɬɚɞɢɢ ɫɨɫɬɚɜɥɟɧɢɹ 
ɮɚɪɲɚ. ɉɪɢ ɷɬɨɦ ɭɥɭɱɲɚɸɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɹɫɧɨɣ ɫɢɫɬɟɦɵ, ɧɟ ɭɯɭɞ-
ɲɚɸɬɫɹ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
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ɄɊɘɄɈȼ ȼ. ɂ.  

ɂɈɇЫ ɆȿȾɂ ɂɇȾɍɐɂɊɍɘɌ ɆɂɄɊɈəȾɊȺ ȼ ɗɊɂɌɊɈɐɂɌȺɏ ɄȺɊɉȺ ɋɬɪ. 3-9.  

Ɍɹɠёɥɵɟ ɦɟɬɚɥɥɵ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɝɪɭɩɩ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɛɢɨɫɮɟɪɵ. ɉɨ ɷɬɨɣ ɩɪɢ-
ɱɢɧɟ ɦɭɬɚɝɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ ɞɥɹ ɨɪɝɚɧɢɡɦɨɜ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ ɬɪɟɛɭɸɬ ɬɳɚɬɟɥɶ-
ɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɱɚɫɬɨɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɢɤɪɨɹɞɟɪ ɢ ɞɪɭɝɢɯ ɹɞɟɪɧɵɯ 
ɚɧɨɦɚɥɢɣ ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɤɚɪɩɨɜ ɩɨɫɥɟ 24- ɱɚɫɨɜɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɪɵɛ ɜ ɜɨɞɟ, ɫɨɞɟɪɠɚɳɟɣ ɢɨɧɵ ɦɟɞɢ ɜ ɤɨɧɰɟɧ-
ɬɪɚɰɢɹɯ 0,5-8,0 ɦɝ/ɥ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɭɬɨɱɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢɨɧɨɜ ɦɟɞɢ ɜɵɡɵɜɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɣ 
ɪɨɫɬ ɱɚɫɬɨɬɵ ɦɢɤɪɨɹɞɟɪ ɢ ɞɪɭɝɢɯ ɹɞɟɪɧɵɯ ɧɚɪɭɲɟɧɢɣ ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɤɚɪɩɨɜ. 
 

KRIUKOV V.I.  

COPPER IONS INDUCE THE MICRONUCLEI IN THE CARP ERYTHROCYTES ɊɊ. 3-9. 
Heavy metals are one of the main groups of anthropogenic pollutants of the biosphere. For this reason, the mutagenic 

properties of heavy metals require careful study for organisms of different taxonomic groups. The author investigated 

the frequencies of micronuclei and other nuclear anomalies in erythrocytes of carp after 24 hours of exposure to copper 

ions. The concentration of copper ions in water varied from 0.5 to 8.0 mg/l. It was found that the daily effect of copper 

ions causes a statistically significant increase in nuclear anomalies in carp erythrocytes. 

 

ɅɕɋȿɇɄɈ ɇ.ɇ.  

ɋɈȼɊȿɆȿɇɇЫȿ ȽȿɊȻɂɐɂȾЫ ȼ ɉɈɋȿȼȺɏ ɋɈɂ ɋɬɪ. 10-14.  

Ɉɛɴɟɤɬɵ ɢɡɭɱɟɧɢɹ – ɫɨɪɬ ɫɨɢ Ɇɟɡɟɧɤɚ, ɝɟɪɛɢɰɢɞɵ ɏɚɪɦɨɧɢ, ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ, Ⱥɥɝɨɪɢɬɦ. ɐɟɥɶ ɪɚɛɨɬɵ – 

ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ  ɫɨɜɪɟɦɟɧɧɵɯ ɝɟɪɛɢɰɢɞɨɜ ɜ ɯɨɡɹɣɫɬɜɚɯ  Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɜ ɩɨɫɟ-
ɜɚɯ ɫɨɢ ɢ ɟɟ ɭɪɨɠɚɣɧɨɫɬɶ. Ȼɵɥ ɢɡɭɱɟɧ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɩɨɫɟɜɚɯ ɫɨɢ ɇɚɭɱɧɨ -

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɰɟɧɬɪɚ (ɇɈɉɐ) «ɂɧɬɟɝɪɚɰɢɹ» Ɏɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɛɸɞɠɟɬɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «Ɉɪɥɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɇ,ȼ. ɉɚɪɚɯɢɧɚ. ɂɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɧɚ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɝɟɪɛɢɰɢɞɨɜ Ⱥɥɦɚɡɢɫ, ɏɚɪɦɨɧɢ ɢ 
ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɜ ɫɤɥɚɞɵɜɚɸɳɢɯɫɹ ɭɫɥɨɜɢɹɯ ɯɨɡɹɣɫɬɜɚ ɧɚ ɩɥɨɳɚɞɢ 110 ɝɚ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚ-
ɥɢ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɧɚ ɨɩɵɬɧɨɦ ɩɨɥɟ ɇɈɉɐ «ɂɧɬɟɝɪɚɰɢɹ» (Ɉɪɥɨɜɫɤɢɣ ɪɚɣɨɧ Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ) ɛɵɥɢ 

http://elibrary.ru/item.asp?id=26348132
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ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ ɫɟɦɟɣɫɬɜɚ ɦɹɬɥɢɤɨɜɵɟ ɢ ɪɹɞɚ ɫɟɦɟɣɫɬɜ ɞɜɭɞɨɥɶɧɵɯ ɪɚɫɬɟɧɢɣ. ȼɵɫɨɤɭɸ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶ ɩɨɤɚɡɚɥɢ ɝɟɪɛɢɰɢɞɵ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ 0,05 ɤɝ/ɝɚ - 97%, ɢ ɏɚɪɦɨɧɢ 0,008 ɤɝ/ɝɚ (95%) ɧɚ ɮɨɧɟ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɝɟɪɛɢɰɢɞɚ Ⱥɥɝɨɪɢɬɦ 1 ɥ/ɝɚ, ɬɨɝɞɚ ɤɚɤ ɩɪɢɦɟɧɟɧɢɟ ɬɨɥɶɤɨ ɝɟɪɛɢɰɢɞɚ Ⱥɥɝɨɪɢɬɦ ɩɨɤɚɡɚɥɨ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ 56%. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɝɟɪɛɢɰɢɞɚ Ⱥɥɝɨɪɢɬɦ ɨɤɚɡɚɥɨɫɶ ɧɟɨɩɪɚɜɞɚɧɧɵɦ ɢ ɧɟɷɮ-
ɮɟɤɬɢɜɧɵɦ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɟɪɛɢɰɢɞɨɜ ɏɚɪɦɨɧɢ ɢ ɏɚɪɦɨɧɢ Ʉɥɚɫɫɢɤ ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ 
ɫɛɨɪ ɡɟɪɧɚ ɫɨɢ ɧɚ 0,3 ɢ 0,5 ɬɨɧɧ ɫ ɝɟɤɬɚɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢɦɟɧɹɟɦɵɦ ɝɟɪɛɢɰɢɞɚɦ. 
 

LYSENKO N.N. 

MODERN HERBICIDES IN SOYBEAN CROPS ɊɊ. 10-14.  
Learning objects-soybean cultivar Mezenka, herbicides Harmony, Harmony Classic, Ⱥlgorithm. The aim of this 

work is to study the impact of modern herbicides in the farms of the Oryol region on weeds in crops of soy and 

its productivity. There were studied the species composition of weeds in crops of soybean research and Educa-

tion Center (NOPC) "Integration" of federal State educational institution of higher education budget "Oryol State 

Agrarian University named after N.V. Parakhin». TСО ТЧПХЮОЧМО ШП ЭСО аООНs ШП СОrЛТМТНО AХЦКгТs, Harmony and 

HКrЦШЧв CХКssТМ ЮЧНОr ЭСО prОЯКТХТЧР МШЧНТЭТШЧs ШП ЭСО ОМШЧШЦв ШЧ pХКхО 110 СК. TСО rОsЮХЭs sСШаОН ЭСКЭ ТЧ ЭСО 
pОrТШН ШП ЯОРОЭКЭТШЧ ШЧ ОбpОrТЦОЧЭКХ ПТОХН NOPC «IЧЭОРrКЭТШЧ» (OrХШЯsФв НТsЭrТМЭ ШП OrвШХ rОРТШЧ) аОrО МШ m-

mon weeds Poa family and several families of flowering plants. High efficiency herbicides showed Harmony 

Classic 0.05 kg/ha-97%, Harmony 0.008 kg/ha (95%) against the background of the use of the herbicide Alg o-

rithm 1 l/ha, whereas the only herbicide effectiveness Algorithm showed 56%. Therefore only use herbicide Al-

gorithm proved to be unnecessary and inefficient. Additional use of herbicides Harmony and Harmony Classic 

has allowed to increase collection of soybeans to 0.3 and 0.5 tons per hectare, respectively applied herb icides. 

 

ɑɂɇəȿȼȺ ɘ.Ɂ. 
ȺȾȺɉɌɂȼɇɕɃ ɉɈɌȿɇɐɂȺɅ ȼȺɅȿɊɂȺɇɕ ɅȿɄȺɊɋɌȼȿɇɇɈɃ  

ȼ ɍɋɅɈȼɂəɏ ɅȿɋɈɋɌȿɉɂ ɁȺɍɊȺɅɖə  ɋɬɪ. 15-17.  

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɫɜɹɳɟɧɧɵɟ ɢɡɭɱɟɧɢɸ ɜɥɢɹɧɢɹ ɫɪɨɤɨɜ ɩɨɫɟɜɚ ɜɚɥɟɪɢɚɧɵ 
ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɧɚ ɭɪɨɠɚɣɧɨɫɬɶ ɢ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ ɤɨɪɧɟɜɢɳ ɫ ɤɨɪɧɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɭɫɥɨɜɢɹɯ ɥɟ-
ɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɡɟɪɧɨɩɚɪɨɜɨɦ ɫɟɜɨɨɛɨɪɨɬɟ ɧɚ ɜɵɳɟɥɨɱɟɧɧɨɦ ɱɟɪɧɨɡɟɦɟ. ɍɫɬɚ-
ɧɨɜɥɟɧɨ, ɱɬɨ ɭɪɨɠɚɣɧɨɫɬɶ ɤɨɪɧɟɜɢɳ ɜɚɥɟɪɢɚɧɵ ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɜɨɡɪɚɫɬɚɟɬ ɩɪɢ ɩɨɫɟɜɟ ɜ ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɧɚ 6 
ɰ/ɝɚ, ɩɪɢ ɷɬɨɦ ɩɪɨɰɟɧɬ ɷɤɫɬɪɚɤɬɢɜɧɨɫɬɢ ɢ ɜɚɥɟɩɨɬɪɢɚɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 7,8 ɢ 1 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɜɟɫɟɧɧɟɝɨ ɩɨɫɟɜɚ, ɩɪɢ ɷɬɨɦ ɨɛɫɟɦɟɧɟɧɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɫɵɪɶɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɪɨɤɨɜ ɩɨɫɟɜɚ.  

 

CHINYAEVA YU.Z. 

ADAPTIVE POTENTIAL OF VALERIANA OFFICINALIS  

IN CONDITIONS OF FOREST-STEPPE OF THE TRANS-URAL REGION PP. 15-17. 

The article is devoted to the study of the influence of the timing of the valerian sowing on the yield and the quality indi-

ces of the raw material of rhizomes obtained under the conditions of the northern forest-steppe of the Trans-Ural region. 

The investigations were carried out in a grain-steaming crop rotation on leached chernozem. It has been established that 

the yield of rhizomes with the roots of valerian officinalis increases during sowing in the autumn period by 6 c / ha, 

while the percentage of extractivity and valepotriates increases by 7.8 and 1% respectively, relative to spring sowing, 

while the seeding of the raw material obtained does not depend on the sowing time.  

 

ɄɊȺɆȺɊȿɇɄɈ Ɇ.ȼ.  

ɉɊɈȾɍɄɌɂȼɇɈɋɌɖ ɆɇɈȽɈɅȿɌɇɂɏ ȻɈȻɈȼɈ-ɆəɌɅɂɄɈȼɕɏ ɌɊȺȼɈɋɆȿɋȿɃ  

ȾɅɂɌȿɅɖɇɈȽɈ ɂɋɉɈɅɖɁɈȼȺɇɂə ȼ ɍɋɅɈȼɂəɏ ɋȿȼȿɊɇɈɃ ɅȿɋɈɋɌȿɉɂ ɁȺɍɊȺɅɖə ɋɬɪ. 18-19. 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɫɨɫɬɚɜɚ ɦɧɨɝɨɥɟɬ-
ɧɟɣ ɬɪɚɜɨɫɦɟɫɢ ɧɚ ɟё ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ 8 ɥɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɧɨɣ ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ.  
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɝɧɟɪɢɢ ɜ ɤɚɱɟɫɬɜɟ ɡɥɚɤɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɵɦ, ɟɫɥɢ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɟё ɩɨɫɬɟɩɟɧɧɨɟ ɡɚɦɟɳɟɧɢɟ ɤɨɫɬɪɟɰɨɦ. ɗɫɩɚɪɰɟɬ ɜ ɤɚɱɟɫɬɜɟ ɛɨɛɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɞɨɥɝɨ-
ɫɪɨɱɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɚɜɨɫɦɟɫɢ ɞɨɫɬɨɜɟɪɧɨ ɭɫɬɭɩɚɟɬ ɥɸɰɟɪɧɟ. 
 

KRAMARENKO M.V. 

PRODUCTIVITY OF PERENNIAL LEGUME-MEADOW GRASS MIXTURES OF LONG-TERM  

USE IN THE CONDITIONS OF THE NORTHERN FOREST-STEPPE OF THE TRANS-URALS PP. 18-19. 

In the article the results of studies aimed at determining the effect of the composition of perennial grass mixtures on the 

productivity of within 8 years of use in the conditions of North forest-steppe of Trans-Urals. The use of Elymus fibrosus 

as the cereal component can be effective if it assumes a gradual replacement of the Brōmus inērmis. The OnobrýМhis as 

a legume component under the long-term use of mixtures significantly inferior to MeНiМпgo.  

 

ɄȺɅȽȺɇɈȼ Ⱥ.Ⱥ. 
ɉɈɋɅȿȾȿɃɋɌȼɂȿ ɈɊȽȺɇɈɆɂɇȿɊȺɅɖɇɕɏ ɍȾɈȻɊȿɇɂɃ  

ɇȺ ɈɋɇɈȼȿ ɂɅɈȼɕɏ ɈɋȺȾɄɈȼ ɇȺ ɍɊɈɀȺɃɇɈɋɌɖ ɄɍɄɍɊɍɁɕ ɋɬɪ. 20-22 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɩɨɫɥɟɞɟɣɫɬɜɢɹ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɧɚ ɩɥɨɞɨɪɨɞɢɟ ɱɟɪɧɨɡɟɦɚ 
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ɜɵɳɟɥɨɱɟɧɧɨɝɨ ɢ ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɤɭɪɭɡɵ ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɧɨɣ ɥɟɫɨɫɬɟɩɢ Ɂɚɭɪɚɥɶɹ. ɉɨɫɥɟɞɟɣɫɬɜɢɟ ɨɪɝɚɧɨɦɢɧɟ-
ɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɜɵɡɜɚɥɨ ɭɥɭɱɲɟɧɢɟ ɚɝɪɨɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜ, ɱɬɨ ɨɬɪɚɡɢɥɨɫɶ ɧɚ ɩɨɜɵɲɟɧɢɢ ɭɪɨɠɚɣ-
ɧɨɫɬɢ ɤɭɤɭɪɭɡɵ ɧɚ ɡɟɪɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ ɧɚ 6,5 ɰ/ɝɚ. 
 

KALGANOV A.A. 

AFTEREFFECT OF ORGANO-MINERAL FERTILIZERS  

ON THE BASIS OF SLUDGE DEPOSITS ON THE PRODUCTIVITY OF MAIZE PP. 20-22. 

The results of the aftereffect of organic fertilizers on the fertility of leached chernozem and the yield of maize in the 

conditions of the northern forest-steppe of the Trans-Urals are considered in the article. The effect of organomineral 

fertilizers caused an improvement in the agro-chemical properties of soils, which affected the increase in the yield of 

corn for grain, compared with a control of 6.5 centners per hectare. 

 

ȽȺȼɊɂɅɈȼȺ Ⱥ.ɂ., ɅɈȻɈȾɂɇȺ Ɍ.ȿ., ɅȿɓɍɄɈȼ Ʉ. Ⱥ. 
ɎɍɇɄɐɂɈɇȺɅɖɇɈ-ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɋȼɈɃɋɌȼȺ Ɇəɋɇɕɏ ɉȺɒɌȿɌɈȼ  

ɉɊɂ ɁȺɆȿɇȿ ɉɒȿɇɂɑɇɈɃ ɆɍɄɂ ɇȺ ɆɍɄɍ ɇȿɌɊȺȾɂɐɂɈɇɇɕɏ ȼɂȾɈȼ  ɋɬɪ. 23-26. 
ɋɨɡɞɚɧɢɟ ɦɹɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ - ɜɚɠɧɚɹ ɫɨɰɢɚɥɶɧɚɹ ɢ ɧɚɭɱɧɚɹ ɡɚɞɚɱɚ, ɩɨɫɤɨɥɶɤɭ ɞɥɹ 
ɬɚɤɢɯ ɩɪɨɞɭɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɦɨɬɪɟɬɶ ɬɪɚɞɢɰɢɨɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɨɰɟɫɫɭ. Ʉ ɩɪɨɞɭɤɬɚɦ ɮɭɧɤɰɢ-
ɨɧɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ ɨɬɧɨɫɹɬɫɹ ɩɪɨɞɭɤɬɵ ɫ ɡɚɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɥɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. ȼ ɨɫ-
ɧɨɜɧɨɦ ɷɬɨ ɭɦɟɧɶɲɟɧɢɟ ɢɥɢ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɢɳɢ (ɛɟɥɤɚ, ɚɦɢɧɨɤɢɫɥɨɬ, ɥɢɩɢ-
ɞɨɜ, ɜɢɬɚɦɢɧɨɜ, ɦɢɤɪɨ- ɢ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ, ɩɢɳɟɜɵɯ ɜɨɥɨɤɨɧ ɢ ɬ.ɞ.). ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɩɨ ɢɡɭɱɟɧɢɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɹɫɧɵɯ ɩɚɲɬɟɬɨɜ ɩɪɢ ɡɚɦɟɧɟ ɩɲɟɧɢɱɧɨɣ ɦɭɤɢ ɧɚ 
ɦɭɤɭ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ ɜɢɞɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɪɟɰɟɩɬɭɪɟ ɩɚɲɬɟɬɨɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɞɨɛɚɜɨɤ 
ɧɟ ɬɨɥɶɤɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ, ɧɨ ɢ ɫɨɯɪɚɧɹɟɬ ɜɵɫɨɤɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɹɫɧɨɣ ɷɦɭɥɶɫɢɢ ɢ ɩɪɢɜɨɞɢɬ ɤ  ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɚ. 
 

GAVRILOVȺ A. I, LOBODINA Ɍ. E., LESHUKOV K. A. 

FUNCTIONAL-AND-TECHNOLOGICAL PROPERTIES OF MEAT PATES  

WITH REPLACING WHEAT FLOUR ON THE FLOUR NON-TRADITIONAL SPECIES ɊɊ. 23-26. 

The creation of meat products treatment-and-prophylactic actions is an important social and scientific problem, because 

for such products it is necessary to reconsider traditional approaches to the process. The functional food products in-

clude products for data properties depending on the purpose of their application. Basically it is the increase or decrease 

of the share of specific components of food (protein, amino acids, lipids, vitamins, micro- and macroelements, dietary 

fibers, etc.). In article results of researches on studying of functional and technological properties of meat pates with 

replacement of wheat flour in the flour unconventional. It is established that the use in the formulation of pastes of 

herbal supplements not only increases nutritional value but also retains a high functional and technological properties 

of meat emulsions and leads to an increase in product yield. 

 

ɅɈȻɈȾɂɇȺ Ɍ.ȿ., ȽȺȼɊɂɅɈȼȺ Ⱥ.ɂ., ɅȿɓɍɄɈȼ Ʉ. Ⱥ. 
ɎɍɇɄɐɂɈɇȺɅɖɇɈ-ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɋȼɈɃɋɌȼȺ Ɇəɋɇɕɏ ɉɈɅɍɎȺȻɊɂɄȺɌɈȼ  

ɉɊɂ ɂɋɉɈɅɖɁɈȼȺɇɂɂ ȼ ɊȿɐȿɉɌɍɊȿ ɒɊɈɌȺ ɊȺɌɈɊɈɉɒɂ  ɋɬɪ. 27-30. 

Ɋɟɡɭɥɶɬɚɬɵ ɲɢɪɨɤɢɯ ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨ-

ɫɬɨɹɧɢɹ ɩɢɬɚɧɢɹ ɭɛɟɞɢɬɟɥɶɧɨ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɫɬɪɭɤɬɭɪɚ ɩɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ Ɋɨɫɫɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɞɨɥ-
ɠɚɸɳɢɦɫɹ ɫɧɢɠɟɧɢɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ ɜ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɪɨɛɥɟɦ ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɨɛɥɟɦɚ ɢɡɵɫɤɚɧɢɹ ɧɨɜɵɯ ɢɫɬɨɱɧɢ-
ɤɨɜ ɩɢɳɟɜɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɢɲɢ. ȼ ɫɬɚɬɶɟ ɢɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɜɧɟɫɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ 
ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫɬɨɪɨɩɲɢ ɜ ɜɢɞɟ ɲɪɨɬɚ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɹɫɧɵɯ ɪɭɛɥɟɧɵɯ 
ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɪɚɡɪɚɛɨɬɚɧɚ ɪɟɰɟɩɬɭɪɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɫ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤ-
ɬɢɜɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɪɚɫɬɨɪɨɩɲɢ. 
 

LOBODINA Ɍ. E., GAVRILOVȺ A. I, LESHUKOV K. A. 

FUNCTIONAL-AND-TECHNOLOGICAL PROPERTIES OF MEAT SEMI-FINISHED PRODUCTS 

WHEN USED ADDITION OF SÍLВBUM MARIÁNUM IN A RECIPE ɊɊ. 27-30. 

The results of extensive epidemiological studies and organized in recent years, condition monitoring of power clearly 

show that the structure of nutrition of the population of Russia is characterized by the continuing decline in consump-

tion of the most valuable biologically food. To solve the above problems of paramount importance is the problem of 

finding new sources of nutrients for production expansion write. In the article, the effect of any biologically active 

complex of milk Thistle in the form of a meal on the functional-technological properties of meat chopped semi-finished 

products. On this basis, developed the recipe and technology of semi-finished products with biologically active complex 

of milk thistle. 

 


