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ɍȾɄ 633.1: 633.854.78: 634.2: 635.5: 575.1:581.573.4 

ɌɊɍȾɕ ɉɈ ɉɊɂɄɅȺȾɇɈɃ ȻɈɌȺɇɂɄȿ, ȽȿɇȿɌɂɄȿ ɂ ɋȿɅȿɄɐɂɂ. Ɍ. 174. 
ɋɉɛ.: ȼɂɊ, 2013. 150 ɫ. 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɟɪɢɚɥɵ ɞɨɤɥɚɞɨɜ III  ȼɚɜɢɥɨɜɫɤɨɣ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ (6 – 

9 ɧɨɹɛɪɹ 2012 ɝ.,  ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ) «ɂɞɟɢ ɇ.ɂ. ȼɚɜɢɥɨɜɚ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ» ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɬɟɦɚɬɢɱɟɫɤɢɦ ɧɚɩɪɚɜɥɟɧɢɹɦ: 

1. ȿɫɬɟɫɬɜɟɧɧɵɣ ɢɦɦɭɧɢɬɟɬ ɪɚɫɬɟɧɢɣ ɤ ɜɪɟɞɧɵɦ ɨɪɝɚɧɢɡɦɚɦ; 
2. Ƚɟɧɟɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɚɫɬɟɧɢɣ ɜ ɷɩɨɯɭ ɢɧɬɟɝɪɚɰɢɢ ɢ ɦɨɥɟɤɭɥɹɪɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ. 
 

Ɍɚɛɥ. – 30, ɪɢɫ. – 18, ɛɢɛɥɢɨɝɪ. – 381 ɧɚɡɜ. 

Ⱦɥɹ ɪɟɫɭɪɫɨɜɟɞɨɜ, ɝɟɧɟɬɢɤɨɜ, ɫɟɥɟɤɰɢɨɧɟɪɨɜ, ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɜɭɡɨɜ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ.  

 

PROCEEDINGS ON APPLIED BOTANY, GENETICS AND BREEDING. V. 174. SPb: 

VIR, 2013. 150 p. 

These proceedings of the III International Vavilov Conference “N.I. Vavilov‟s Ideas in the 
Modern World” (November 6 – 9, 2012) cover the following topics: 

1.    Natural immunity of plants to harmful organisms; 

2.    Plant genetic resources in the age of integration and molecular technologies.  

 

Tabs. – 30, Figs. – 18, Refs. – 381. 

 

Addressed to genetic resources experts, geneticists, plant breeders, and lecturers of biological 

and agricultural universities and colleges. 
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(TRITICUM AESTIVUM L.) ɄɈɅɅȿɄɐɂɂ ȼɂɊ 

 
Ɍ. ȼ. Ʌɟɛɟɞɟɜɚ, ȿ. ȼ. Ɂɭɟɜ, ɋ. ɇ. ɋɬɟɰɸɤ 
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Ɋɟɡɸɦɟ 

 
ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ 533 ɨɛɪɚɡɰɨɜ ɹɪɨɜɨɣ 

ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ (Triticum aestivum L.) ɜ ɮɚɡɭ ɤɨɥɨɲɟɧɢɹ ɢ ɰɜɟɬɟɧɢɹ ɪɚɫɬɟɧɢɣ. ȼɵɹɜɥɟɧɵ 
ɨɛɪɚɡɰɵ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ, ɭɫɬɨɣɱɢɜɵɟ ɤ ɩɨɩɭɥɹɰɢɢ ɩɚɬɨɝɟɧɚ ɜ ɬɟɱɟɧɢɟ ɪɹɞɚ ɥɟɬ: Ɉɦɫɤɚɹ 18 (ɤ-

58220); Ʌɢɧɢɹ ɂɌ-3 (ɤ-50849); Canon (ɤ-61222); Dragon (ɤ-61515); Dacke (ɤ-63479); Sunnan (ɤ-

58177); Atson (ɤ-41993); As (ɤ-34982); line I Sr5-Rb (ɤ-54868). ɉɪɨɜɟɞɟɧ ɦɨɧɢɬɨɪɢɧɝ ɢɡɦɟɧɟɧɢɣ 
ɜ ɩɨɩɭɥɹɰɢɢ ɝɪɢɛɚ Blumeria graminis f. sp. tritici Golovin Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥ. ɡɚ 1980–2012 ɝɝ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɲɟɧɢɰɚ, ɦɭɱɧɢɫɬɚɹ ɪɨɫɚ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɜɢɪɭɥɟɧɬɧɨɫɬɶ, ɩɨɩɭɥɹɰɢɹ. 
 

POWDERY MILDEW RESISTANCE IN WHEAT VARIETIES 

(TRITICUM AESTIVUM L.) FROM THE VIR COLLECTION 

 
Lebedeva T. V., Zuev E. V., Stetsyuk S. N. 

N. I. Vavilov All-Russian Institute of Plant Industry of RAAS, St. Petersburg, Russia, 

e-mail: riginbv@mail.ru 

 

Summary 

 
Powdery mildew resistance of 533 spring wheat accessions (Triticum aestivum L.) was 

evaluated at the adult plant phase. Durable resistance to powdery mildew has been demonstrated by 

Omskaya 18 k-58220; Line IT-3 k-50849; Canon k-61222; Dragon k-61515; Dacke k-63479; Sunnan 

k-58177; Atson k-41993; Ask-34982; line I Sr5-Rb k-54868. Changesin theBlumeria graminis f. sp. 

tritici Golovin population in the Leningrad Province have been monitored from 1980 through 2012. 

Key words: wheat, powdery mildew, virulence, population. 

 

ȼɜɟɞɟɧɢɟ 

 

Ɇɭɱɧɢɫɬɚɹ ɪɨɫɚ ɩɲɟɧɢɰɵ, ɜɵɡɵɜɚɟɦɚɹ ɝɪɢɛɨɦ Blumeria graminis f. sp. tritici 

Golovin (Bgt), ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜɪɟɞɨɧɨɫɧɵɯ ɛɨɥɟɡɧɟɣ 
ɩɲɟɧɢɰɵ ɢ ɩɪɟɨɛɥɚɞɚɟɬ ɜ ɪɚɣɨɧɚɯ ɫ ɩɪɨɯɥɚɞɧɵɦ ɜɥɚɠɧɵɦ ɤɥɢɦɚɬɨɦ. Ɂɚɛɨɥɟɜɚɧɢɟ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɦɭɱɧɢɫɬɨɦɭ ɧɚɥɟɬɭ, ɨɛɪɚɡɨɜɚɧɧɨɦɭ ɦɢɰɟɥɢɟɦ ɢ 
ɤɨɧɢɞɢɟɧɨɫɰɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɢɫɬɶɟɜ, ɚ ɧɚ ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɫɬɚɞɢɹɯ − ɩɨ ɫɮɟɪɢɱɟɫɤɢɦ 

ɬɟɦɧɵɦ ɩɥɨɞɨɜɵɦ ɬɟɥɚɦ, ɪɚɡɜɢɜɚɸɳɢɦɫɹ ɧɚ ɫɩɥɟɬɟɧɢɹɯ ɦɢɰɟɥɢɹ. ɉɪɢ ɡɚɪɚɠɟɧɢɢ 
ɢɡɦɟɧɹɟɬɫɹ ɮɢɡɢɨɥɨɝɢɹ ɛɨɥɶɧɵɯ ɪɚɫɬɟɧɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɫɢɥɟɧɧɨɣ ɬɪɚɧɫɩɢɪɚɰɢɢ 
ɜɨɡɪɚɫɬɚɸɬ ɩɨɬɟɪɢ ɜɨɞɵ ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɥɢɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɉɫɥɚɛɟɜɚɟɬ 
ɮɨɬɨɫɢɧɬɟɡ, ɚɤɬɢɜɢɡɢɪɭɸɬɫɹ ɩɪɨɰɟɫɫɵ ɞɵɯɚɧɢɹ. ɋɢɥɶɧɨɟ ɩɨɪɚɠɟɧɢɟ ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɱɢɫɥɚ ɢ ɜɟɫɚ ɡɟɪɧɨɜɨɤ, ɢɯ ɤɚɱɟɫɬɜɚ. ɉɨɬɟɪɢ ɭɪɨɠɚɹ ɡɟɪɧɚ 
ɩɲɟɧɢɰɵ ɜ ɩɟɪɢɨɞ ɷɩɢɮɢɬɨɬɢɣ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 34% (Ʉɪɢɜɱɟɧɤɨ ɢ ɞɪ., 2008). ȼ ɷɬɢɯ 
ɭɫɥɨɜɢɹɯ ɧɚɢɛɨɥɟɟ ɪɟɡɭɥɶɬɚɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɧɟɩɨɪɚɠɚɟɦɵɯ ɷɬɨɣ ɛɨɥɟɡɧɶɸ 
ɫɨɪɬɨɜ ɩɲɟɧɢɰɵ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɨɝɪɚɧɢɱɟɧɚ ɜɨ ɜɪɟɦɟɧɢ ɢɡ-ɡɚ 
ɩɨɹɜɥɟɧɢɹ ɛɢɨɬɢɩɨɜ ɝɪɢɛɚ ɫ ɧɨɜɨɣ ɜɢɪɭɥɟɧɬɧɨɫɬɶɸ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɡɚɯɜɚɬɢɬɶ 
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ɛɨɥɶɲɢɟ ɩɥɨɳɚɞɢ ɩɨɫɟɜɨɜ ɡɥɚɤɨɜɵɯ ɤɭɥɶɬɭɪ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɵɦ ɷɬɚɩɨɦ ɫɟɥɟɤɰɢɢ 
ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɩɨɢɫɤ ɧɨɜɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɢ ɢ 
ɜɧɟɞɪɟɧɢɟ ɢɯ ɜ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɫɨɪɬɚ.  

ɉɟɪɜɵɟ ɫɨɨɛɳɟɧɢɹ ɨ ɧɚɫɥɟɞɨɜɚɧɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɲɟɧɢɰɵ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ 
ɫɞɟɥɚɧɵ Ɋ. Ȼɢɮɮɟɧɨɦ (Biffen, 1907) ɢ ɇ. ɂ. ȼɚɜɢɥɨɜɵɦ (ȼɚɜɢɥɨɜ, 1964). ɂɫɫɥɟɞɨɜɚɬɟɥɢ 
ɨɬɦɟɱɚɥɢ ɫɢɥɶɧɨɟ ɩɨɪɚɠɟɧɢɟ ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ ɩɟɪɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɝɢɛɪɢɞɨɜ, ɚ ɜɨ 
ɜɬɨɪɨɦ ɩɨɤɨɥɟɧɢɢ ɧɚɛɥɸɞɚɥɢ ɪɚɫɳɟɩɥɟɧɢɟ ɪɚɫɬɟɧɢɣ ɧɚ ɭɫɬɨɣɱɢɜɵɟ ɢ ɜɨɫɩɪɢɢɦɱɢɜɵɟ  

ɜ ɨɬɧɨɲɟɧɢɢ 1:3. Ⱦɪɭɝɢɦɢ ɚɜɬɨɪɚɦɢ ɜɵɹɜɥɟɧɵ ɞɨɦɢɧɚɧɬɧɵɟ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ. Ȼɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɪɚɡɜɢɬɢɟ ɝɟɧɟɬɢɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɲɟɧɢɰɵ ɤ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ  ɜɧɟɫ ɚɦɟɪɢɤɚɧɫɤɢɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶ Ʌ. ɂ. Ȼɪɢɝɝɥ (L. W. Briggle). ɂɦ 
ɫɨɡɞɚɧɚ ɫɟɪɢɹ ɢɡɨɝɟɧɧɵɯ ɥɢɧɢɣ ɫɨɪɬɚ Chancellor, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɨɬɥɢɱɚɟɬɫɹ ɨɞɧɢɦ 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɝɟɧɨɦ ɭɫɬɨɣɱɢɜɨɫɬɢ: Pm1, Pm2, Pm3a, Pm3b, Pm3c ɢ Pm4 (Briggle, 1969). 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɥɢɧɢɣ ɩɨɡɜɨɥɢɥɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɧɨɜɵɟ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ, 
ɢɡɭɱɢɬɶ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɝɟɧɚɦɢ ɜɢɪɭɥɟɧɬɧɨɫɬɢ ɦɭɱɧɢɫɬɨɪɨɫɹɧɨɝɨ ɝɪɢɛɚ, 
ɨɩɪɟɞɟɥɢɬɶ ɱɢɫɥɨ ɥɨɤɭɫɨɜ ɜɢɪɭɥɟɧɬɧɨɫɬɢ ɢ ɜɵɹɫɧɢɬɶ ɦɟɯɚɧɢɡɦɵ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɲɟɧɢɰɵ ɤ ɡɚɛɨɥɟɜɚɧɢɸ. 

ɉɟɪɜɚɹ ɪɚɛɨɬɚ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɜ ɯɪɨɦɨɫɨɦɚɯ ɝɟɧɚ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ, ɩɪɨɜɟɞɟɧɚ ɚɦɟɪɢɤɚɧɫɤɢɦ 
ɢɫɫɥɟɞɨɜɚɬɟɥɟɦ ȿ. Ɋ. ɋɢɪɫɨɦ (Sears, 1953). ɋ ɩɨɦɨɳɶɸ ɧɭɥɥɢɫɨɦɧɨɝɨ ɚɧɚɥɢɡɚ ɨɧ 
ɨɩɪɟɞɟɥɢɥ ɥɨɤɚɥɢɡɚɰɢɸ ɝɟɧɚ Pm1, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɨɪɬɚ Axminster, ɜ 
ɞɥɢɧɧɨɦ ɩɥɟɱɟ ɯɪɨɦɨɫɨɦɵ 7Ⱥ. ȼ ɞɚɥɶɧɟɣɲɟɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 
ɫɨɪɬɨɜ ɢ ɫɟɥɟɤɰɢɨɧɧɵɯ ɥɢɧɢɣ, ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɨ ɟɳɟ ɛɨɥɟɟ 40 ɝɟɧɨɜ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɪɟɚɤɰɢɸ ɪɚɫɬɟɧɢɣ ɧɚ ɡɚɪɚɠɟɧɢɟ Bgt. 

ȼɫɟ ɢɡɭɱɟɧɧɵɟ ɝɟɧɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɡɚɛɨɥɟɜɚɧɢɸ, ɞɨɦɢɧɚɧɬɧɵɟ. 
ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɥɢɲɶ ɧɟɫɤɨɥɶɤɨ ɪɟɰɟɫɫɢɜɧɵɯ ɝɟɧɨɜ pm5, pm9, pm26 ɢ pm42. 

Ƚɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ Pm1a, Pm3a, Pm3b, Pm3c, Pm3d, Pm3f, Pm3g, Pm5b, Pm5c, Pm5d, 

Pm9, Pm24, Pm28 ɩɪɢɧɚɞɥɟɠɚɬ ɫɨɛɫɬɜɟɧɧɨ ɝɟɧɨɦɭ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ. Ȼɨɥɟɟ ɩɨɥɨɜɢɧɵ 
ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɩɪɢɜɧɟɫɟɧɵ ɜ ɝɟɧɨɦ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɨɬ 
ɪɨɞɫɬɜɟɧɧɵɯ ɟɣ ɜɢɞɨɜ ɢ ɪɨɞɨɜ. ɂɫɬɨɱɧɢɤɨɦ ɝɟɧɨɜ Pm1b, Pm1c ɢ Pm4d ɹɜɥɹɟɬɫɹ 
ɞɢɩɥɨɢɞɧɵɣ ɜɢɞ Triticum  monococcum L., Pm25 ɩɪɢɜɧɟɫɟɧ ɨɬ T. boeoticum Boiss., PmU 

– ɨɬ T. urartu Thum. Ɉɬ ɬɟɬɪɚɩɥɨɢɞɧɵɯ ɜɢɞɨɜ ɬɪɚɧɫɝɪɟɫɫɢɪɨɜɚɧɵ ɝɟɧɵ Pm3d (T. durum 

Desf.), Pm16, Pm26, Pm30, Pm31, Pm36, Pm41, Pm42 (T. dicoccoides Körn.), Pm4a, Pm5a 

(T. dicoccum Schübl.), Pm6, Pm27, Pm37 (T. timopheevii Zhuk.), Pm4b, Pm33 (T. carthlicum 

Nevski), Pm1d (T. spelta L.). ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɷɮɮɟɤɬɢɜɧɵɯ ɝɟɧɨɜ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɹɜɥɹɸɬɫɹ ɷɝɢɥɨɩɫɵ. ȼɢɞ Aegilops speltoides Tausch. 

ɹɜɥɹɟɬɫɹ ɞɨɧɨɪɨɦ ɝɟɧɚ Pm12, Ae. tauschii Coss. – Pm19, Pm33, Pm34, Pm35, Ae. 

longissima Schweinf. et Musehl. – Pm13, Ae. ovata – Pm29. Ɉɬ Elytrigia intermedium 

ɩɟɪɟɞɚɧ ɝɟɧ Pm40 ɜ ɥɢɧɢɸ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ GRY19. Ɉɬ Haynaldia villosa (L.) Schur. 

ɩɟɪɟɞɚɧ ɝɟɧ Pm21, ɨɬ Secale cereale L. – Pm7, Pm8, Pm17, Pm20. Ⱦɨɦɢɧɚɧɬɧɵɣ ɝɟɧ 

Pm43 ɩɟɪɟɧɟɫɟɧ ɜ ɝɟɧɨɦ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɨɬ Thinopyrum intermedium (Heet al., 2009; 

Liet al., 2009; Luoet al., 2009) 

ɇɟɤɨɬɨɪɵɟ ɥɨɤɭɫɵ ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɦɢ: Pm1 (Pm1a-Pm1e), Pm3 (Pm3a-Pm3j), 

Pm4 (Pm4a-Pm4c), Pm5 (Pm5a-Pm5e), Pm8 (Pm8a-Pm8b). Ƚɨɦɟɨɥɨɝɢɱɧɵɟ ɝɪɭɩɩɵ 1 ɢ 5 
ɯɪɨɦɨɫɨɦ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɢɝɪɚɸɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɤɨɧɬɪɨɥɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ. Ɍɚɤ, ɜ ɝɨɦɟɨɥɨɝɢɱɧɨɣ ɝɪɭɩɩɟ 1 ɥɨɤɚɥɢɡɨɜɚɧɵ ɝɟɧɵ Pm3 (10 ɚɥɥɟɥɟɣ 
Pm3a-Pm3j) ɢ Pm25 ɜ ɯɪɨɦɨɫɨɦɟ 1AS; Pm17 – ɜ 1A; Pm10, Pm28 ɢ Pm39 – ɜ 1B; Pm10, 

Pm22 ɢ Pm24 – ɜ 1D. ȼ 5 ɝɨɦɟɨɥɨɝɢɱɧɨɣ ɝɪɭɩɩɟ ɥɨɤɚɥɢɡɨɜɚɧɵ ɝɟɧɵ Pm23 (ɜ ɯɪɨɦɨɫɨɦɟ 
5A), Pm30 (5BS), Pm36 (5BL), Pm2 (5DS), Pm34 ɢ Pm35 (5DL). Ⱦɥɢɧɧɨɟ ɩɥɟɱɨ 7AL 
ɫɨɞɟɪɠɢɬ ɝɟɧɵ Pm1, Pm9, Pm37 ɢ PmU. ɋɪɟɞɢ ɧɢɯ Pm1 – ɫɥɨɠɧɵɣ ɥɨɤɭɫ ɫ ɚɥɥɟɥɹɦɢ 
Pm1a-Pm1e, ɩɪɢɱɟɦ Pm1a, Pm1b ɢ Pm1e ɩɪɢɧɚɞɥɟɠɚɬ ɝɟɧɨɦɭ T. aestivum, Pm1c ɩɟɪɟɞɚɧ 
ɨɬ T. monococcum, Pm1d – ɨɬ T. spelta. ȼ ɯɪɨɦɨɫɨɦɟ 6ȼ ɨɩɪɟɞɟɥɟɧɵ 5 ɝɟɧɨɜ 



5 

 

ɭɫɬɨɣɱɢɜɨɫɬɢ: Pm12 (Ae.  speltoides), Pm13 (Ae. longissima), Pm20 (S. cereale), Pm21 

(H. villosa) ɢ Pm27 (T. timopheevii) (Hsam et al., 2002; Hao et al., 2008; Nematollahi et al., 2008). 

ɇɟ ɜɫɟ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɟɥɟɤɰɢɢ 
ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ. Ɇɧɨɝɢɟ ɢɡ ɧɢɯ ɧɟɫɭɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɭɠɟɪɨɞɧɨɝɨ ɯɪɨɦɚɬɢɧɚ, 
ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɟɝɨ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɚɫɬɟɧɢɣ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɬɚɤɢɟ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɝɟɧɵ, ɤɚɤ Pm12 (ɨɬ Ae. speltoides), Pm13 (ɨɬ Ae. longissima), Pm16 

(ɨɬ T. dicoccoides) (Songet al., 2007). 

Ɋɟɡɭɥɶɬɚɬɨɦ ɲɢɪɨɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɱɢɫɥɚ Pm-ɝɟɧɨɜ ɹɜɢɥɨɫɶ 
ɩɪɟɨɛɥɚɞɚɧɢɟ ɜ ɩɨɩɭɥɹɰɢɹɯ Bgt ɤɥɨɧɨɜ ɫ ɜɢɪɭɥɟɧɬɧɨɫɬɶɸ ɤ ɝɟɧɚɦ Pm1a, Pm2, Pm3a-d, 

Pm4a-b, Pm5, Pm6, Pm8, Pm9, ɤɨɬɨɪɵɟ ɪɚɧɟɟ ɨɛɟɫɩɟɱɢɜɚɥɢ ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ. 

ɉɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɫɜɟɞɟɧɢɹɦ, ɫɨɪɬɚ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ Ɏɢɧɥɹɧɞɢɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɡɚɳɢɳɚɟɬ ɝɟɧ Pm4b, ɜ ɭɫɬɨɣɱɢɜɵɯ ɫɨɪɬɚɯ Ⱦɚɧɢɢ ɩɪɟɨɛɥɚɞɚɸɬ Pm5 ɢ Pm6. ɋɟɥɟɤɰɢɨɧɟɪɵ 
ɒɜɟɰɢɢ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ Pm1a, Pm2, Pm4b, Pm5, Pm6, Pm8, 

Pm9, ɇɨɪɜɟɝɢɢ – Pm4b, Pm5. ȼ ɭɫɬɨɣɱɢɜɨɦ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɫɨɪɬɢɦɟɧɬɟ Ʉɢɬɚɹ ɜɫɬɪɟɱɚɸɬɫɹ 
ɝɟɧɵ Pm2, Pm4a, Pm4b, Pm5, Pm6, Pm8 (Hysing et al., 2007). 

Ɉɩɢɪɚɹɫɶ ɧɚ ɜɵɲɟɢɡɥɨɠɟɧɧɧɨɟ, ɦɵ ɩɨɩɵɬɚɥɢɫɶ ɨɰɟɧɢɬɶ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɹɝɤɨɣ 
ɩɲɟɧɢɰɵ ɩɨ ɩɪɢɡɧɚɤɭ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɢ ɜɵɞɟɥɢɬɶ ɧɚɫɥɟɞɫɬɜɟɧɧɵɟ 
ɜɚɪɢɚɧɬɵ ɫ ɷɮɮɟɤɬɢɜɧɵɦɢ ɝɟɧɚɦɢ ɜ ɭɫɥɨɜɢɹɯ Ɋɨɫɫɢɢ. 

 

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ 

 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ 533 ɨɛɪɚɡɰɚ ɹɪɨɜɨɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ 
ɤɨɥɥɟɤɰɢɢ ȼɂɊ. ɂɧɨɤɭɥɸɦɨɦ ɹɜɢɥɚɫɶ ɩɨɩɭɥɹɰɢɹ ɝɪɢɛɚ Bgt, ɫɨɛɪɚɧɧɚɹ ɫ 
ɜɨɫɩɪɢɢɦɱɢɜɵɯ ɪɚɫɬɟɧɢɣ ɩɲɟɧɢɰɵ, ɜɵɪɚɳɟɧɧɵɯ ɜ ɩɨɥɟ ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɨ-ɡɚɩɚɞɚ 
ȿɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ. ɉɨɩɭɥɹɰɢɸ ɝɪɢɛɚ-ɜɨɡɛɭɞɢɬɟɥɹ ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ 
ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɨɝɟɧɧɵɯ ɢ ɬɟɫɬ-ɥɢɧɢɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ.  

Ɉɰɟɧɤɭ ɡɚɛɨɥɟɜɚɧɢɹ ɪɚɫɬɟɧɢɣ ɜ ɮɚɡɟ ɩɪɨɪɨɫɬɤɨɜ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ 
ɡɚɪɚɠɟɧɢɢ ɩɨɩɭɥɹɰɢɟɣ ɝɪɢɛɚ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ (Ʉɪɢɜɱɟɧɤɨ ɢ  ɞɪ., 
2008). ȼɵɪɚɳɢɜɚɧɢɟ ɪɚɫɬɟɧɢɣ ɢ ɢɧɤɭɛɢɪɨɜɚɧɢɟ ɧɚ ɧɢɯ ɝɪɢɛɚ ɩɪɨɜɨɞɢɥɢ ɧɚ 
ɫɜɟɬɨɭɫɬɚɧɨɜɤɟ ɩɪɢ 12 ɱ. ɫɨ ɫɜɟɬɨɦ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 16°C; 12 ɱ. ɛɟɡ ɫɜɟɬɚ, ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 13°C. ɋɟɦɢɞɧɟɜɧɵɟ ɩɪɨɪɨɫɬɤɢ ɡɚɪɚɠɚɥɢ ɩɭɬɟɦ ɫɬɪɹɯɢɜɚɧɢɹ ɤɨɧɢɞɢɣ ɫ 
ɫɢɥɶɧɨ ɩɨɪɚɠɟɧɧɵɯ ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ ɪɚɫɬɟɧɢɣ ɩɲɟɧɢɰɵ. ɑɟɪɟɡ 7 ɞɧɟɣ ɩɨɫɥɟ 
ɢɧɨɤɭɥɹɰɢɢ ɨɩɪɟɞɟɥɢɥɢ ɫɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ ɩɟɪɜɨɝɨ ɥɢɫɬɚ, ɢɫɩɨɥɶɡɭɹ ɤɚɱɟɫɬɜɟɧɧɭɸ 
ɲɤɚɥɭ ȿ. Ȼ. Ɇɚɣɧɫɚ ɢ ɋ. Ɇ. Ⱦɢɬɰɚ (Mains, Dietz, 1930). Ʉ ɤɥɚɫɫɭ ɭɫɬɨɣɱɢɜɵɯ ɨɬɧɨɫɢɥɢ 
ɪɚɫɬɟɧɢɹ, ɩɨɪɚɠɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɥɨ 1 ɛɚɥɥ, ɭɦɟɪɟɧɧɨ ɭɫɬɨɣɱɢɜɵɯ – 2 ɛɚɥɥɚ, 
ɜɨɫɩɪɢɢɦɱɢɜɵɦɢ ɫɱɢɬɚɥɢ ɪɚɫɬɟɧɢɹ ɫ ɩɨɪɚɠɟɧɢɟɦ 3 ɢ 4 ɛɚɥɥɚ.  

ȼɡɪɨɫɥɵɟ ɪɚɫɬɟɧɢɹ ɨɰɟɧɢɜɚɥɢ ɜ ɩɨɥɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɮɨɧɟ ɡɚɪɚɠɟɧɢɹ ɝɪɢɛɨɦ ɜ 
ɮɚɡɟ ɤɨɥɨɲɟɧɢɹ ɢ ɰɜɟɬɟɧɢɹ ɩɨ ɲɤɚɥɟ ɋɦɢɥɹɤɨɜɢɱ ɢ ɞɪ. (Ʉɪɢɜɱɟɧɤɨ ɢ ɞɪ., 2008): 0 – 

ɨɬɫɭɬɫɬɜɢɟ ɩɨɪɚɠɟɧɢɹ; 1 – ɨɱɟɧɶ ɫɥɚɛɨɟ ɩɨɪɚɠɟɧɢɟ ɜ ɜɢɞɟ ɦɟɥɤɢɯ ɩɨɞɭɲɟɱɟɤ ɢɥɢ 
ɫɥɚɛɨɝɨ ɧɚɥɟɬɚ ɧɚ ɥɢɫɬɶɹɯ ɢɥɢ ɦɟɠɞɨɭɡɥɢɹɯ ɧɢɠɧɟɝɨ ɹɪɭɫɚ; 2 – ɭɦɟɪɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɨɞɭɲɟɱɟɤ ɧɚ ɧɢɠɧɟɦ ɹɪɭɫɟ; 3 – ɫɪɟɞɧɟɟ ɩɨɪɚɠɟɧɢɟ: ɦɚɫɫɨɜɨɟ ɪɚɡɜɢɬɢɟ ɩɨɞɭɲɟɱɟɤ 
ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɧɢɠɧɟɦ ɹɪɭɫɟ, ɧɚ ɜɟɪɯɧɟɦ ɹɪɭɫɟ ɨɬɞɟɥɶɧɵɟ ɪɚɫɫɟɹɧɧɵɟ ɩɹɬɧɚ; 4 – 

ɫɢɥɶɧɨɟ ɩɨɪɚɠɟɧɢɟ: ɩɨɞɭɲɟɱɤɢ ɩɨ ɜɫɟɦɭ ɫɬɟɛɥɟɫɬɨɸ, ɢɧɨɝɞɚ ɩɨɪɚɠɚɟɬɫɹ ɤɨɥɨɫ.  
 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 

Ɋɟɡɭɥɶɬɚɬɨɦ ɲɢɪɨɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɱɢɫɥɚ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɩɪɟɨɛɥɚɞɚɧɢɟ ɜ ɩɨɩɭɥɹɰɢɹɯ ɦɭɱɧɢɫɬɨɪɨɫɹɧɨɝɨ ɝɪɢɛɚ ɤɥɨɧɨɜ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɢɪɭɥɟɧɬɧɨɫɬɶɸ. ɋɩɨɫɨɛɧɨɫɬɶ ɩɚɬɨɝɟɧɚ ɩɪɢɫɩɨɫɚɛɥɢɜɚɬɶɫɹ ɤ ɧɨɜɵɦ 
ɭɫɥɨɜɢɹɦ ɢ ɨɛɪɚɡɨɜɵɜɚɬɶ ɪɚɫɵ ɫ ɧɨɜɨɣ ɜɢɪɭɥɟɧɬɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɜ 
ɫɨɡɞɚɧɢɢ ɫɨɪɬɨɜ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɫ ɞɥɢɬɟɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ. 
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ɉɨɢɫɤ ɭɫɬɨɣɱɢɜɵɯ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɨɛɪɚɡɰɨɜ T. aestivum ɞɚɥ ɜɨɡɦɨɠɧɨɫɬɶ 
ɤɪɚɬɤɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɩɨɩɭɥɹɰɢɢ Bgt ɜ ɭɫɥɨɜɢɹɯ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥ. 
(ɝ. ɉɭɲɤɢɧ) ɡɚ ɩɟɪɢɨɞ 1980–2010 ɝɝ. ȼ ɷɬɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɟɪɢɸ 
ɢɡɨɝɟɧɧɵɯ ɥɢɧɢɣ ɫɨɪɬɚ Chancellor, ɬɟɫɬ-ɫɨɪɬɚ ɢ ɥɢɧɢɢ ɫ ɢɡɜɟɫɬɧɵɦɢ ɝɟɧɚɦɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ – Pm1, Pm2, Pm3a-d, Pm4a, pm5a, Pm6, Pm7, Pm8, Pm9, Pm12, Pm16, 

Pm19. ɉɨɩɭɥɹɰɢɸ ɜɨɡɛɭɞɢɬɟɥɹ ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ ɫɨɛɢɪɚɥɢ ɫ ɫɢɥɶɧɨ ɩɨɪɚɠɟɧɧɵɯ 
ɪɚɫɬɟɧɢɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ. ɉɨɫɥɟ ɢɧɨɤɭɥɹɰɢɢ ɫɨɪɬɨɜ-ɞɢɮɮɟɪɟɧɰɢɚɬɨɪɨɜ ɨɰɟɧɢɜɚɥɢ 
ɪɟɚɤɰɢɸ ɩɪɨɪɨɫɬɤɨɜ ɩɨ 5-ɛɚɥɶɧɨɣ ɲɤɚɥɟ. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ. 
 

Ɋɟɚɤɰɢɹ ɬɟɫɬ-ɫɨɪɬɨɜ ɢ ɥɢɧɢɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɧɚ ɡɚɪɚɠɟɧɢɟ ɩɨɩɭɥɹɰɢɟɣ 

B. graminis f. sp. tritici ɜ ɮɚɡɟ ɩɪɨɪɨɫɬɤɨɜ 
 

ɋɨɪɬ, 
ɥɢɧɢɹ 
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Pm 
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2
0
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 ɝ
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ɑɚɫɬɨɬɚ 
ɜɢɪɭɥɟɧɬɧɵɯ 

ɤɥɨɧɨɜ 

(ȿɜɪɨɩɚ,  

90-ɟ ɝɝ.), %** 

Axminster/8Cc Pm1a 7AL T. aestivum   S* S S S 90 

Ulka / 8Cc Pm2 5DS ɇɟ ɢɡɜɟɫɬɟɧ S S S S 32–100 

Asosan / 8Cc Pm3a Pm3a T. aestivum S S S S 40–60 

Chul / 8Cc Pm3b 1AS T. aestivum S S S S ɇɟɬ ɞɚɧɧɵɯ 

Sonora / 8Cc Pm3c 1AS T. aestivum S S S S ɇɟɬ ɞɚɧɧɵɯ 

Khapli / 8Cc Pm4a 2AL T. dicoccum   R* S S S ɇɟɬ ɞɚɧɧɵɯ 

Armada Pm4b 2AL T. carthlicum R S S S 80–100 

Hope Pm5 7BL T. dicoccum S  I* S S 78–100 

Tp114/2 Starke Pm6 2BL T. timopheevii R R S S 74–100 

Transec Pm7 4BS·4
BL-

2RL 

S. cereale R R S S ɇɟɬ ɞɚɧɧɵɯ 

Disponent Pm8 1BL·1
BS 

S. cereale R S S S Ⱦɨ 100 

Normandie Pm1+

2+9 

7AL T. aestivum      

Wembley 14.3

1 

Pm12 6BS-

6BS·6
SL 

Ae. speltoides – R R R ɇɟɬ ɞɚɧɧɵɯ 

BRG 3N Pm16 5BS T. dicoccoides – R R S 0 

Amigo Pm17 1AL·1
RS 

S. cereale – – S S S – ɩɪɨɪɨɫɬ.; 
R – ɜɡɪɨɫɥɵɟ 

XX186 Pm19 7D Ae. tauschii – R R S R – ɩɪɨɪɨɫɬ.; 
S – ɜɡɪɨɫɥɵɟ 

 

*S – ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ; R – ɭɫɬɨɣɱɢɜɨɫɬɶ; I – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɪɟɚɤɰɢɹ. 

**ɞɚɧɧɵɟ S. H. K. Hsam, F. J. Zeller, 2002. 

 

ɋɨɝɥɚɫɧɨ ɧɚɛɥɸɞɟɧɢɹɦ, ɝɟɧɵ Pm1a, Pm2 ɢ Pm3a-ɫ ɧɟ ɛɵɥɢ ɷɮɮɟɤɬɢɜɧɵɦɢ ɞɥɹ 
ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɨɬ ɩɨɪɚɠɟɧɢɹ ɝɪɢɛɨɦ ɫ 70-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ, ɬ. ɟ. ɩɨɩɭɥɹɰɢɹ Bgt 
ɢɦɟɥɚ ɜɢɪɭɥɟɧɬɧɵɟ ɤɥɨɧɵ ɤ ɷɬɢɦ ɮɚɤɬɨɪɚɦ. ɒɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɟɧɚ Pm1 ɜ ɫɨɪɬɚɯ 
ɩɲɟɧɢɰɵ ɛɵɥɨ ɩɪɟɞɨɩɪɟɞɟɥɟɧɨ ɬɟɫɧɵɦ ɫɰɟɩɥɟɧɢɟɦ ɫ ɧɢɦ ɝɟɧɨɜ Lr20 ɢ Sr15. Ƚɟɧ Pm2 

ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ ɟɜɪɨɩɟɣɫɤɢɯ ɫɨɪɬɚɯ ɩɲɟɧɢɰɵ ɜ ɫɨɱɟɬɚɧɢɢ ɫ Pm4 ɢ Pm6, 

ɤɨɬɨɪɵɟ ɜ ɬɨ ɜɪɟɦɹ ɛɵɥɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵ ɤɨ ɦɧɨɝɢɦ ɩɨɩɭɥɹɰɢɹɦ Bgt ɢ ɢɧɬɟɧɫɢɜɧɨ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ ɫɟɥɟɤɰɢɢ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ. ɂɡɨɝɟɧɧɵɟ ɥɢɧɢɢ ɫɨɪɬɚ 
Chancellor ɫ Pm3a, Pm3b ɢ Pm3c ɬɚɤɠɟ ɢɡ ɝɨɞɚ ɜ ɝɨɞ ɩɨɪɚɠɚɸɬɫɹ ɛɨɥɟɡɧɶɸ. 
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ȼɢɪɭɥɟɧɬɧɨɫɬɶ ɤ Pm3d ɛɵɥɚ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɣ ɞɨ 2000 ɝ., ɨɞɧɚɤɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɩɨɪɚɠɚɟɦɨɫɬɶ ɝɪɢɛɨɦ ɫɨɪɬɚ Kolibri ɫ Pm3d ɫɨɫɬɚɜɥɹɟɬ 2–3 ɛɚɥɥɚ. ȿɞɢɧɢɱɧɵɟ ɯɨɪɨɲɨ 
ɪɚɡɜɢɬɵɟ ɩɭɫɬɭɥɵ Bgt ɧɚ ɫɨɪɬɟ Weihenstephan M1 (Pm4b) ɛɵɥɢ ɡɚɦɟɱɟɧɵ ɧɚɦɢ ɜ 
ɫɟɪɟɞɢɧɟ 70-ɯ ɝɝ. ɉɪɢɱɢɧɨɣ ɩɨɹɜɥɟɧɢɹ ɛɢɨɬɢɩɨɜ ɫ ɜɢɪɭɥɟɧɬɧɨɫɬɶɸ ɤ Pm4b ɬɚɤɠɟ 
ɹɜɢɥɨɫɶ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ Pm4 ɜ ɫɟɥɟɤɰɢɢ ɨɡɢɦɨɣ ɢ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ. ȼ ɧɚɲɟɣ 
ɪɚɛɨɬɟ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɵɹɜɢɥ ɧɚɥɢɱɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɚɥɥɟɥɢ Pm4 ɭ 10 ɢɡ 20 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɭɫɬɨɣɱɢɜɵɯ ɫɨɪɬɨɜ ɲɜɟɞɫɤɨɣ ɫɟɥɟɤɰɢɢ (Ʌɟɛɟɞɟɜɚ, 2005). Ɋɟɚɤɰɢɹ ɧɚ 
ɡɚɪɚɠɟɧɢɟ ɥɢɧɢɣ ɫ ɝɟɧɚɦɢ Pm5a ɢ Pm9 (ɫɨɪɬ Normandie, Pm1 + Pm2 + Pm9) ɡɚɜɢɫɢɬ ɨɬ 
ɢɧɮɟɤɰɢɨɧɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɚ. 

Ɍɟɫɧɨɟ ɫɰɟɩɥɟɧɢɟ ɝɟɧɚ Pm6 ɢ ɝɟɧɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɫɬɟɛɥɟɜɨɣ 
ɪɠɚɜɱɢɧɟ, ɧɚɛɥɸɞɚɥɢ ɜ ɥɢɧɢɹɯ CI 12632 ɢ CI 12633, ɩɪɨɢɡɜɨɞɧɵɯ ɨɬ T. timopheevii 

Zhuk. ɋɨɪɬɚ ɫ Pm6 ɛɵɥɢ ɩɨɩɭɥɹɪɧɵ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɢ ɡɚɧɢɦɚɥɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɟ 
ɩɥɨɳɚɞɢ. Ʌɢɧɢɢ ɨɫɬɚɜɚɥɢɫɶ ɭɫɬɨɣɱɢɜɵɦɢ ɜ ɧɚɲɢɯ ɨɩɵɬɚɯ ɞɨ ɤɨɧɰɚ 90-ɯ ɝɨɞɨɜ 
ɩɪɨɲɥɨɝɨ ɜɟɤɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɟɧɚ Pm6 ɩɪɢɜɟɥɨ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɢɪɭɥɟɧɬɧɨɫɬɢ ɜ ɩɨɩɭɥɹɰɢɢ Bgt. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɫɬɟɧɢɹ 
ɩɲɟɧɢɰɵ ɫ ɞɨɦɢɧɚɧɬɧɵɦ ɝɟɧɨɦ Pm6 ɧɟ ɡɚɳɢɳɟɧɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɝɪɢɛɨɦ ɧɚ ɜɫɟɯ ɮɚɡɚɯ 
ɨɧɬɨɝɟɧɟɡɚ. 

Ʉɪɨɦɟ ɝɟɧɨɜ Pm4 (ɨɬ T. carthlicum Nevski) ɢ Pm6 (T. timopheevii) ɜɵɫɨɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɦɟɥɢ ɝɟɧɵ Pm7 ɢ Pm8, ɢɧɬɪɨɝɪɟɫɫɢɪɨɜɚɧɧɵɟ ɜ ɝɟɧɨɦ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ 
ɨɬ ɪɠɢ Secale cereale L. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭ ɫɨɪɬɨɜ Salzmünder 14/44, Zorba ɢ Ʉɚɜɤɚɡ 
(Pm8) ɩɨɪɚɠɚɸɬɫɹ ɝɪɢɛɨɦ ɧɟ ɬɨɥɶɤɨ ɥɢɫɬɶɹ, ɧɨ ɢ ɤɨɥɨɫɶɹ. Ʌɢɧɢɹ Transec (Pm7) 

ɭɦɟɪɟɧɧɨ ɜɨɫɩɪɢɢɦɱɢɜɚ ɤ ɛɨɥɟɡɧɢ ɩɪɢ ɡɚɪɚɠɟɧɢɢ ɩɪɨɪɨɫɬɤɨɜ. ɋɟɪɢɹ ɹɪɨɜɵɯ 
(ɂɅ1-ɂɅ4) ɢ ɨɡɢɦɵɯ (ɂɅ7-ɂɅ16) ɥɢɧɢɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ, ɫɨɡɞɚɧɧɚɹ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ 
ɪɚɡɥɢɱɧɵɯ ɮɨɪɦ ɨɤɬɨɩɥɨɢɞɧɵɯ ɬɪɢɬɢɤɚɥɟ, ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ 
ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɝɪɢɛ ɫɢɥɶɧɨ ɩɨɪɚɠɚɟɬ 
ɷɬɢ ɪɚɫɬɟɧɢɹ (3–4 ɛɚɥɥɚ). Ƚɟɧɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɟɡɧɢ ɷɬɢɯ 
ɪɚɫɬɟɧɢɣ, ɩɨ ɞɚɧɧɵɦ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɨɬɥɢɱɧɵ ɨɬ Pm7 ɢ Pm8. ɇɚɲɢ ɨɩɵɬɵ ɫ 
ɢɧɬɪɨɝɪɟɫɫɢɜɧɵɦɢ, ɞɨɩɨɥɧɟɧɧɵɦɢ ɢ ɡɚɦɟɳɟɧɧɵɦɢ ɥɢɧɢɹɦɢ ɩɲɟɧɢɰɵ, ɚ ɬɚɤɠɟ 
ɬɪɢɬɢɤɚɥɟ ɪɚɡɥɢɱɧɨɣ ɩɥɨɢɞɧɨɫɬɢ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɬɞɟɥɶɧɵɟ ɯɪɨɦɨɫɨɦɵ ɪɠɢ ɢɥɢ ɢɯ 
ɫɟɝɦɟɧɬɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɢɦɦɭɧɢɬɟɬ ɩɲɟɧɢɰɵ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ (Ʌɟɛɟɞɟɜɚ, 2005). 

Ɋɚɧɟɟ ɜɵɞɟɥɟɧɧɚɹ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɥɢɧɢɹ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ 
XX 186 (Pm19 ɨɬ Aegilops tauschii Coss.) ɜ ɧɚɲɢɯ ɨɩɵɬɚɯ ɫɢɥɶɧɨ ɩɨɪɚɠɚɟɬɫɹ ɧɚ ɫɬɚɞɢɢ 
ɩɪɨɪɨɫɬɤɨɜ (4 ɛɚɥɥɚ); ɩɨɪɚɠɟɧɢɟ ɥɢɧɢɢ Amigo ɫ Pm17 ɫɨɫɬɚɜɥɹɟɬ 2 ɛɚɥɥɚ. Ⱦɜɚ ɝɨɞɚ 
ɧɚɡɚɞ ɦɵ ɡɚɦɟɬɢɥɢ ɩɭɫɬɭɥɵ ɧɚ ɩɪɟɠɞɟ ɭɫɬɨɣɱɢɜɨɣ ɥɢɧɢɢ BRG3N ɫ ɝɟɧɨɦ Pm16, 

ɩɪɨɢɡɜɨɞɧɨɣ ɨɬ T. dicoccoides Körn. Ɉɬ Ae. speltoides Tausch. ɩɟɪɟɞɚɧ ɜ ɝɟɧɨɦ ɦɹɝɤɨɣ 
ɩɲɟɧɢɰɵ ɝɟɧ Pm12. Ʌɢɧɢɹ Wembley 14.31 (Pm12) ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɮɮɟɤɬɢɜɧɨ 
ɡɚɳɢɳɟɧɚ ɨɬ ɩɨɪɚɠɟɧɢɹ Bgt ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɜ ɭɫɥɨɜɢɹɯ ɝ. ɉɭɲɤɢɧɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 70–80-ɟ ɝɝ. ɜ ɭɫɥɨɜɢɹɯ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥ. (ɝ. ɉɭɲɤɢɧ) 
ɩɨɩɭɥɹɰɢɹ Bgt ɭɠɟ ɩɨɪɚɠɚɥɚ ɫɨɪɬɚ ɫ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ Pm1a, Pm2, Pm3a-c, Pm4a, 

Pm8. ɋ 90-ɯ ɝɨɞɨɜ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɤɥɨɧɵ, ɜɢɪɭɥɟɧɬɧɵɟ ɤ Pm6 ɢ Pm7. Ɉɬɦɟɱɟɧɨ 
ɩɨɪɚɠɟɧɢɟ ɫɨɪɬɨɜ Kolibri (Pm3d) ɢ Amigo (Pm17). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɨɩɭɥɹɰɢɢ Bgt 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɤɥɨɧɵ, ɜɢɪɭɥɟɧɬɧɵɟ ɤ ɝɟɧɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ Pm1a, Pm2, Pm3a-d, Pm4a, 

Pm5, Pm6, Pm7, Pm8, Pm9, Pm16, Pm17, Pm19, ɢ ɚɜɢɪɭɥɟɧɬɧɵɟ ɤ Pm12. 

ɋɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ 533 ɨɛɪɚɡɰɨɜ ɩɲɟɧɢɰɵ ɪɚɡɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɨɰɟɧɢɜɚɥɢ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɮɨɧɟ ɜ ɮɚɡɭ ɤɨɥɨɲɟɧɢɹ–ɰɜɟɬɟɧɢɹ ɪɚɫɬɟɧɢɣ. 
ɉɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ ɥɟɬɚ 2012 ɝ. ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɯɨɪɨɲɟɦɭ ɪɚɡɜɢɬɢɸ ɛɨɥɟɡɧɢ. 
Ʉɨɥɥɟɤɰɢɹ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɜɤɥɸɱɚɥɚ ɨɛɪɚɡɰɵ ɪɚɡɧɵɯ ɫɬɪɚɧ. ȼ ɨɫɧɨɜɧɨɦ ɨɧɢ 
ɨɬɧɨɫɢɥɢɫɶ ɤ ɫɨɪɬɢɦɟɧɬɚɦ Ɋɨɫɫɢɢ (71 ɨɛɪɚɡɟɰ), Ⱥɜɫɬɪɚɥɢɢ (40), ɋɒȺ (39), Ʉɚɧɚɞɵ 
(27), Ʉɢɬɚɹ (50), ɂɧɞɢɢ (26), Ɇɟɤɫɢɤɢ (20), ɒɜɟɰɢɢ (88), Ɏɢɧɥɹɧɞɢɢ (54), ɇɨɪɜɟɝɢɢ 
(30). ɋɨɪɬɢɦɟɧɬɵ ɞɪɭɝɢɯ ɫɬɪɚɧ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 1–10 ɨɛɪɚɡɰɚɦɢ.  

ɋɪɟɞɢ ɷɬɨɣ ɤɨɥɥɟɤɰɢɢ ɭɫɬɨɣɱɢɜɵɦɢ ɜ ɮɚɡɟ ɤɨɥɨɲɟɧɢɹ–ɰɜɟɬɟɧɢɹ ɨɤɚɡɚɥɢɫɶ 
ɫɥɟɞɭɸɳɢɟ ɨɛɪɚɡɰɵ:  
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− ɤ-58220 Ɉɦɫɤɚɹ 18, ɤ-50849 Ʌɢɧɢɹ ɂɌ-3, ɤ-64649 Ʌɸɬɟɫɰɟɧɫ 13, ɤ-64656 485ɚɟ5,       
ɤ-64657 393ɚɟ9-1, ɤ-64997 ȼɨɟɜɨɞɚ, ɤ-64998 Ɏɚɜɨɪɢɬ, ɤ-65144 Ⱥɜɝɭɫɬɢɧɚ,    
ɤ-65145 ȼɨɥɯɢɬɤɚ, ɤ-65137 ɋɭɞɚɪɭɲɤɚ, ɤ-65247 Ɍɸɦɟɧɫɤɚɹ 29, ɤ-65139 

ɋɚɪɚɬɨɜɫɤɚɹ 74 (Ɋɨɫɫɢɹ); 
− ɤ-64211 Excalibur, ɤ-64212 Angas, ɤ-64214 Cascades (Ⱥɜɫɬɪɚɥɢɹ); 
− ɤ-60843 BR4, ɤ-60846 BR7 (Ȼɪɚɡɢɥɢɹ);  
− ɤ-65003 Rubbi, ɢ-145686 Naxos (Ƚɟɪɦɚɧɢɹ);  
− ɤ-28667 (Ʉɢɬɚɣ);  
− ɤ-34892 As (ɇɨɪɜɟɝɢɹ);  
− ɤ-54868, ɤ-54882 (ɋɒȺ);  
− ɤ-65147 ɋɤɨɪɨɫɩɟɥɤɚ 98, ɤ-65148 ɋɪɿɛɧɹɧɤɚ, ɤ-65149 ɏɚɪɶɤɨɜɫɤɚɹ 30, ɤ-65150 

Ⱥɠɭɪɧɚɹ, ɤ-65151 Ɍɨɪɱɢɧɫɶɤɚɹ, ɤ-65257 ȼɵɲɢɜɚɧɤɚ (ɍɤɪɚɢɧɚ);  
− ɤ-61222 Canon, ɤ-61515 Dragon, ɤ-63479 Dacke, ɤ-58177 Sunnan, ɤ-41993 Atson,           

ɤ-64433 SW Vals, ɤ-64434 SW Milljet, ɤ-64436 SW Variett (ɒɜɟɰɢɹ).  

Ɉɫɬɚɥɶɧɵɟ ɢɡɭɱɟɧɧɵɟ ɨɛɪɚɡɰɵ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɨɛɥɚɞɚɥɢ ɭɦɟɪɟɧɧɨɣ ɢ ɜɵɫɨɤɨɣ 
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ.  

ɇɟɤɨɬɨɪɵɟ ɨɛɪɚɡɰɵ ɢɡ Ɋɨɫɫɢɢ ɢ ɒɜɟɰɢɢ ɛɵɥɢ ɭɫɬɨɣɱɢɜɵ ɢ ɜ ɩɪɨɪɨɫɬɤɚɯ, ɢ ɜɨ 
ɜɪɟɦɹ ɤɨɥɨɲɟɧɢɹ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɫɨɪɬɚ ɋɚɦɚɪɫɤɨɝɨ ɇɂɂɋɏ ɢɦ. ɇ. Ɇ. Ɍɭɥɚɣɤɨɜɚ: ɤ-

64649 Ʌɸɬɟɫɰɟɧɫ 13, ɤ-64656 ɥɢɧɢɹ 485ɚɟ5, ɤ-64657 ɥɢɧɢɹ 393ɚɟ9-1; ɫɨɪɬɚ ɲɜɟɞɫɤɨɣ 
ɫɟɥɟɤɰɢɢ: ɤ-64433 SW Vals, ɤ-64434 SW Milljet, ɤ-64436 Vinjett. ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɨɪɬɚ 
Ʌɸɬɟɫɰɟɧɫ 13 ɨɩɪɟɞɟɥɹɟɬ ɝɟɧ PmKu, ɩɟɪɟɞɚɧɧɵɣ ɜ ɝɟɧɨɬɢɩ ɹɪɨɜɨɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɨɬ 
T. spelta ssp. kuckuchkianum. ɉɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ T. spelta var. duhamelianum ɧɟɫɟɬ 
ɝɟɧ Pm1d. Ʌɢɧɢɹ 485ɚɟ5 ɢɦɟɟɬ ɜ ɪɨɞɨɫɥɨɜɧɨɣ ɫɨɪɬ Wembley 14.31, ɜɵɫɨɤɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬ ɞɨɦɢɧɚɧɬɧɵɣ ɝɟɧ Pm12 ɨɬ Ae. speltoides. Ʌɢɧɢɹ 
485ɚɟ5 ɛɨɥɟɟ ɫɤɨɪɨɫɩɟɥɚɹ, ɱɟɦ Wembley 14.31, ɢ ɟɟ ɭɞɨɛɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 
ɝɟɧɟɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɜ ɤɚɱɟɫɬɜɟ ɬɟɫɬɟɪɚ Pm12. ɇɟɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ 
Ʌɸɬɟɫɰɟɧɫ 393ɚɟ 9-1 ɤɨɧɬɪɨɥɢɪɭɟɬ ɪɟɰɟɫɫɢɜɧɵɣ ɚɥɥɟɥɶ ɝɟɧɚ PmSp (ȼɶɸɲɤɨɜ ɢ ɞɪ., 
2008). Ɋɨɞɨɫɥɨɜɧɚɹ ɲɜɟɞɫɤɨɝɨ ɫɨɪɬɚ Vinjett – Tjalve M14/Tjalve M15//Canon. ɉɨ 
ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɬɨɝɨ ɫɨɪɬɚ ɤ Bgt ɤɨɧɬɪɨɥɢɪɭɸɬ ɝɟɧɵ Pm4+Pm6+u 

(u – unidentified) (Hysing et al., 2007). 

Ⱥɧɚɥɢɡ ɪɟɚɤɰɢɢ ɩɲɟɧɢɰɵ ɧɚ ɡɚɪɚɠɟɧɢɟ ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ 
ɪɹɞɚ ɥɟɬ ɜ ɭɫɥɨɜɢɹɯ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɯɪɚɧɹɸɬ ɩɨɥɟɜɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɫɥɟɞɭɸɳɢɟ ɨɛɪɚɡɰɵ: 

− ɫɨɪɬ Ɉɦɫɤɚɹ 18 ɤ-58220 (Ɉɦɫɤɚɹ ɨɛɥ.) – ɫ 1987 ɝ.; 
− ɥɢɧɢɹ ɂɌ-3 ɤ-50849 (Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɨɛɥ.) – ɫ 1977 ɝ.;  
− Canon ɤ-61222 (ɒɜɟɰɢɹ) – ɫ 1993 ɝ.:  
− Dragon ɤ-61515 (ɒɜɟɰɢɹ) – ɫ 1993 ɝ.; 
− Dacke ɤ-63479 (ɒɜɟɰɢɹ) – ɫ 1999 ɝ.; 
− Sunnan ɤ-58177 (ɒɜɟɰɢɹ) – ɫ 1986 ɝ.; 
− Atson ɤ-41993 (ɒɜɟɰɢɹ) – ɫ 1967 ɝ.; 
− As ɤ-34982 (ɇɨɪɜɟɝɢɹ) – ɫ 1962 ɝ.; 
− line I Sr5-Rb ɤ-54868 (ɋɒȺ) – ɫ 1981 ɝ. 
ɉɨ ɞɚɧɧɵɦ ɨɬɞɟɥɚ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɲɟɧɢɰɵ ȼɂɊ, ɫɨɪɬɚ Ɉɦɫɤɚɹ 18         

ɤ-58220 (Ɉɦɫɤɚɹ ɨɛɥ.) ɢ Dacke ɤ-63479 (ɒɜɟɰɢɹ) ɨɛɥɚɞɚɸɬ ɩɨɥɟɜɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɜ ɭɫɥɨɜɢɹɯ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɢ Ɍɚɦɛɨɜɫɤɨɣ ɨɛɥɚɫɬɟɣ. Ɉɛɪɚɡɟɰ line I Sr5-

Rb ɤ-54868 (ɋɒȺ) ɭɫɬɨɣɱɢɜ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɢ Ɇɨɫɤɨɜɫɤɨɣ 
ɨɛɥɚɫɬɟɣ. ɒɜɟɞɫɤɢɟ ɫɨɪɬɚ Canon (ɤ-61222) ɢ Dragon (ɤ-61515) ɧɟ ɩɨɪɚɠɚɥɢɫɶ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ ɜ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ, Ɍɚɦɛɨɜɫɤɨɣ ɢ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɹɯ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɸɬ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɡɪɨɫɥɨɝɨ ɪɚɫɬɟɧɢɹ. ɑɚɫɬɢɱɧɚɹ ɢɥɢ ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɧɚɫɥɟɞɭɟɬɫɹ ɤɚɤ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɩɪɢɡɧɚɤ. Ƚɟɧɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɬɚɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ, 
ɜɥɢɹɸɬ ɧɚ ɜɫɟ ɩɪɢɡɧɚɤɢ ɩɪɨɹɜɥɟɧɢɹ ɛɨɥɟɡɧɢ: ɭɦɟɧɶɲɚɸɬ ɪɚɡɦɟɪ ɢ ɱɢɫɥɨ ɩɭɫɬɭɥ, 
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ɤɨɥɢɱɟɫɬɜɨ ɫɩɨɪ ɧɚ ɩɭɫɬɭɥɭ. ɋɨɪɬɚ ɫ ɬɚɤɢɦ ɬɢɩɨɦ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤɭɥɶɬɢɜɢɪɭɸɬ 
ɦɧɨɝɢɟ ɝɨɞɵ ɛɟɡ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɢ. Ɍɚɤ, ɫɨɪɬɚ Knox62 ɢ Massey ɡɚɧɢɦɚɸɬ 
ɜ ɋɒȺ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɢɟ ɩɥɨɳɚɞɢ ɢ ɫɬɚɛɢɥɶɧɨ ɫɨɯɪɚɧɹɸɬ ɧɟɩɨɪɚɠɚɟɦɨɫɬɶ ɦɭɱɧɢɫɬɨɣ 
ɪɨɫɨɣ ɧɟ ɨɞɢɧ ɞɟɫɹɬɨɤ ɥɟɬ. Ɍɚɤɢɦ ɬɢɩɨɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɥɚɞɚɸɬ ɫɨɪɬɚ Torno 
(ɒɜɟɣɰɚɪɢɹ), RE714 (Ɏɪɚɧɰɢɹ), Fukuho-komugi (əɩɨɧɢɹ), Foke (ɒɜɟɰɢɹ), Naxos 
(Ƚɟɪɦɚɧɢɹ). ɑɚɳɟ ɜɫɟɝɨ ɝɥɚɜɧɵɟ ɝɟɧɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɷɬɚɩɵ ɩɪɨɹɜɥɟɧɢɹ ɬɚɤɨɝɨ ɬɢɩɚ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɫɜɹɡɚɧɵ ɫ ɯɪɨɦɨɫɨɦɚɦɢ 1AS, 1BL, 2BL ɢ 7DS (Lu et al., 2012). 

 

Ɂɚɤɥɸɱɟɧɢɟ 

 

ɂɡɭɱɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ 533 ɨɛɪɚɡɰɨɜ ɹɪɨɜɨɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ 
(Triticum aestivum L.) ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ȼɵɞɟɥɟɧɵ ɨɛɪɚɡɰɵ, ɧɟ ɩɨɪɚɠɚɟɦɵɟ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ ɜ ɩɟɪɢɨɞ ɤɨɥɨɲɟɧɢɹ–ɰɜɟɬɟɧɢɹ. Ɉɬɦɟɱɟɧɵ ɫɨɪɬɚ ɢ ɥɢɧɢɢ ɦɹɝɤɨɣ 
ɩɲɟɧɢɰɵ, ɫɨɯɪɚɧɹɸɳɢɟ ɩɨɥɟɜɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫ 90-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ: Ɉɦɫɤɚɹ18 
(ɤ-58220); Ʌɢɧɢɹ ɂɌ-3 (ɤ-50849); Canon (ɤ-61222); Dragon (ɤ-61515); Dacke (ɤ-63479); 

Sunnan (ɤ-58177); Atson (ɤ-41993); As (ɤ-34982); line I Sr5-Rb (ɤ-54868). ɉɪɨɜɟɞɟɧ 
ɦɨɧɢɬɨɪɢɧɝ ɢɡɦɟɧɟɧɢɣ ɜ ɩɨɩɭɥɹɰɢɢ ɝɪɢɛɚ Blumeria graminis f. sp. tritici Golovin 

Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥ. ɡɚ 1980–2012 ɝɝ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɨɩɭɥɹɰɢɢ Bgt 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɤɥɨɧɵ, ɜɢɪɭɥɟɧɬɧɵɟ ɤ ɝɟɧɚɦ Pm1a, Pm2, Pm3a-d, Pm4a, Pm5, Pm6, Pm7, 

Pm8, Pm9, Pm16, Pm17, Pm19 ɢ ɚɜɢɪɭɥɟɧɬɧɵɟ ɤ Pm12. 
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Ɋɟɡɸɦɟ 

 
Ɉɛɫɭɠɞɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɲɟɧɢɰɵ ɢ 

ɫɨɪɝɨ ɤ ɡɥɚɤɨɜɵɦ ɬɥɹɦ. ɂ ɛɨɥɶɲɢɟ, ɢ ɦɚɥɵɟ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɤ ɬɥɹɦ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɧɚɫɟɤɨɦɵɦɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɰɟɥɟɫɨɨɛɪɚɡɧɚɹ ɫɟɥɟɤɰɢɹ 
ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɬɥɹɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɫɲɢɪɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɫɨɪɬɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɭɥɶɬɭɪɵ ɭɞɟɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɫɩɨɫɨɛɚ ɪɚɫɲɢɪɟɧɢɹ ɪɚɡɧɨɨɛɪɚɡɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɦ: ɞɥɹ 
ɩɲɟɧɢɰɵ – ɷɬɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɢɧɬɪɨɝɪɟɫɫɢɹ, ɞɥɹ ɫɨɪɝɨ – ɩɨɢɫɤ ɭɫɬɨɣɱɢɜɵɯ ɮɨɪɦ ɫɪɟɞɢ 
ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɜɢɞɨɜ. ɂɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɧɨɜɵɟ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɝɨ ɤ ɨɛɵɤɧɨɜɟɧɧɨɣ 
ɡɥɚɤɨɜɨɣ ɬɥɟ, ɤɨɬɨɪɵɟ ɩɪɟɞɥɚɝɚɸɬɫɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɲɟɧɢɰɚ, ɫɨɪɝɨ, ɬɥɢ, ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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Summary 

 
The results of research on wheat and sorghum genetic resources resistance to cereal aphids are 

discussed. Both major and minor genes for aphid resistance in cereals differentially interact with 

insects. Therefore, the most rational grain crops breeding for aphid resistance provides for increasing 

genetic diversity of cultivated varieties. The share of either way of increasing the diversity depends on 

crop features. For wheat, it is primarily introgression of resistance from wild relatives, whilefor 

sorghum it is the search for resistantce within the global collection of cultivated species. The 

newlyidentified genes for greenbug resistance in sorghum are offered for breeding practice. 

Key words: wheat, sorghum, aphids, resistance. 

 

ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɨɞɢɬ ɤ ɝɟɧɟɬɢɱɟɫɤɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ ɫɨɪɬɨɜ ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɤɭɥɶɬɭɪ, ɤɨɬɨɪɚɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɚɞɚɩɬɢɜɧɨɣ ɦɢɤɪɨɷɜɨɥɸɰɢɢ ɜɪɟɞɧɵɯ ɧɚɫɟɤɨɦɵɯ. Ⱦɥɹ ɡɥɚɤɨɜɵɯ ɬɥɟɣ ɯɚɪɚɤɬɟɪɧɨ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɝɟɧɨɬɢɩɚɦɢ ɯɨɡɹɢɧɚ. ȼɧɭɬɪɢɜɢɞɨɜɵɟ ɮɨɪɦɵ 

(ɛɢɨɬɢɩɵ)  ɧɚɫɟɤɨɦɵɯ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɜɢɪɭɥɟɧɬɧɨɫɬɢ, ɬ. ɟ. ɩɨ ɫɩɨɫɨɛɧɨɫɬɢ ɭɫɩɟɲɧɨ 
ɩɢɬɚɬɶɫɹ ɧɚ ɭɫɬɨɣɱɢɜɵɯ ɪɚɧɟɟ ɫɨɪɬɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɧɨɜɵɯ ɛɢɨɬɢɩɨɜ 
ɧɚɫɟɤɨɦɵɯ ɚɤɬɭɚɥɶɧɨɣ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɛɥɟɦɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɪɟɨɞɨɥɟɧɢɟɦ ɢɦɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ. ɗɬɨ ɤɚɫɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɚɠɧɵɯ ɜɢɞɨɜ 

ɬɥɟɣ – ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ Schizaphis graminum Rond. (Dahms, 1948), ɹɱɦɟɧɧɨɣ 
Diuraphis noxia (Mordvilko) (Nkongolo et al., 1989), ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ Sitobion avenae F. 

(Ɋɚɞɱɟɧɤɨ, 1987), ɤɭɤɭɪɭɡɧɨɣ Rhopalosiphum maidis Fitch. (Wilde, Feese, 1973) ɢ 
ɨɛɵɤɧɨɜɟɧɧɨɣ ɱɟɪɟɦɭɯɨɜɨɣ Rhopalosiphum padi L. (Ɋɚɞɱɟɧɤɨ, 1993). ɇɚɢɛɨɥɟɟ 

                                                           
*Ɋɚɛɨɬɚ ɱɚɫɬɢɱɧɨ ɮɢɧɚɧɫɢɪɨɜɚɥɚɫɶ ɊɎɎɂ (ɝɪɚɧɬ № 12-04-00710). 
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ɨɛɫɬɨɹɬɟɥɶɧɨ ɢɫɫɥɟɞɨɜɚɧɚ ɜɧɭɬɪɢɜɢɞɨɜɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɫɚɦɵɯ ɜɪɟɞɨɧɨɫɧɵɯ ɜɢɞɨɜ – 

S. graminum ɢ D. noxia. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɦɚɫɫɨɜɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɧɚɫɟɤɨɦɵɯ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɪɚɳɢɜɚɬɶ ɫɨɪɬɚ ɫ ɪɚɡɧɵɦɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɂɫɫɥɟɞɨɜɚɥɢ ɧɚɫɥɟɞɫɬɜɟɧɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɨɞɚ Triticum L. ɩɨ ɩɪɢɡɧɚɤɭ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ ɢ ɨɛɵɤɧɨɜɟɧɧɨɣ ɱɟɪɟɦɭɯɨɜɨɣ ɬɥɹɦ. Ɋɚɛɨɬɭ 
ɜɵɩɨɥɧɹɥɢ ɜ ɉɭɲɤɢɧɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ ȼɂɊ, ɧɚ Ⱦɚɝɟɫɬɚɧɫɤɨɣ (ȾɈɋ ȼɂɊ) ɢ 
ȿɤɚɬɟɪɢɧɢɧɫɤɨɣ (ȿɈɋ ȼɂɊ) ɨɩɵɬɧɵɯ ɫɬɚɧɰɢɹɯ ȼɂɊ, ɜ ɍɡɛɟɤɫɤɨɦ ɇɂɂ 
ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ (ɍɡ.ɂɊ) ɢ ɍɡɛɟɤɫɤɨɦ ɇɂɂ ɡɟɪɧɚ (ɍɡ.ɇɂɂ ɡɟɪɧɚ). ɇɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɢ 
ɩɪɨɜɨɤɚɰɢɨɧɧɨɦ ɮɨɧɚɯ ɡɚɫɟɥɟɧɢɹ ɜ ɩɨɥɟ ɡɥɚɤɨɜɵɦɢ ɬɥɹɦɢ ɫ ɩɨɦɨɳɶɸ ɛɚɥɥɨɜɵɯ ɲɤɚɥ 
(Ɋɚɞɱɟɧɤɨ, 2008) ɢɡɭɱɢɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ 2616 ɨɛɪɚɡɰɨɜ ɦɹɝɤɨɣ (Triticum aestivum L.) ɢ 
1911 ɨɛɪɚɡɰɨɜ ɬɜɟɪɞɨɣ (T. durum Desf.) ɩɲɟɧɢɰɵ. ɂɫɫɥɟɞɨɜɚɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɢɞɨɜɨɝɨ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɩɲɟɧɢɰ, ɜ ɱɚɫɬɧɨɫɬɢ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɟɞɤɢɯ ɜɢɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɫɢɫɬɟɦɟ ɪɨɞɚ Triticum, ɩɪɢɧɹɬɨɣ ɜ ɨɬɞɟɥɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɲɟɧɢɰɵ ȼɂɊ 

(Ⱦɨɪɨɮɟɟɜ ɢ ɞɪ., 1979). Ɉɰɟɧɢɥɢ ɡɚɫɟɥɟɧɧɨɫɬɶ S. avenae 1043 ɨɛɪɚɡɰɨɜ ɜ ɭɫɥɨɜɢɹɯ 
Ⱦɚɝɟɫɬɚɧɚ ɢ ɍɡɛɟɤɢɫɬɚɧɚ. ɇɚ ɩɨɫɟɜɚɯ  ɉɭɲɤɢɧɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɣ ȼɂɊ ɢɡɭɱɢɥɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ R. padi ɤɨɥɥɟɤɰɢɢ T. monococcum L. ɢ T. dicoccum (Schrank) Schuebl., ɚ 
ɬɚɤɠɟ ɨɛɪɚɡɰɨɜ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɜɢɞɨɜ ɩɲɟɧɢɰɵ. ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 
ɢɫɫɥɟɞɨɜɚɥɢ ɬɢɩɵ ɭɫɬɨɣɱɢɜɨɫɬɢ (ɉɚɣɧɬɟɪ, 1953) ɩɲɟɧɢɰɵ ɤ ɬɥɹɦ – ɚɧɬɢɤɫɟɧɨɡ 
(ɨɬɜɟɪɝɚɧɢɟ ɪɚɫɬɟɧɢɣ ɩɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɛɨɪɚ ɧɚɫɟɤɨɦɵɦ) ɢ ɚɧɬɢɛɢɨɡ 
(ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɫɬɟɧɢɹ ɧɚ ɧɚɫɟɤɨɦɨɟ ɩɪɢ ɩɢɬɚɧɢɢ). 

ȼ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɚ ɐɟɧɬɪɚɥɶɧɨɣ ɑɟɪɧɨɡɟɦɧɨɣ ɡɨɧɵ Ɋɨɫɫɢɢ (ȿɈɋ ȼɂɊ) ɜɵɞɟɥɟɧɨ 
23 ɨɛɪɚɡɰɚ ɹɪɨɜɨɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ, ɫɥɚɛɨ ɡɚɫɟɥɹɟɦɵɯ R. padi, 6 – S. avenae ɢ 7 
ɨɛɪɚɡɰɨɜ ɫ ɝɪɭɩɩɨɜɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɞɚɧɧɵɦ ɜɢɞɚɦ. Ɉɰɟɧɤɚ ɚɧɬɢɛɢɨɡɚ ɜ ɮɚɡɟ 
ɜɫɯɨɞɨɜ ɪɹɞɚ ɫɥɚɛɨ ɡɚɫɟɥɹɜɲɢɯɫɹ ɨɛɵɤɧɨɜɟɧɧɨɣ ɱɟɪɟɦɭɯɨɜɨɣ ɬɥɟɣ ɨɛɪɚɡɰɨɜ ɤ ɤɥɨɧɭ, 
ɜɵɞɟɥɟɧɧɨɦɭ ɢɡ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɩɨɩɭɥɹɰɢɢ ɧɚɫɟɤɨɦɨɝɨ, ɩɨɤɚɡɚɥɚ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɨɛɥɚɞɚɟɬ ɫɨɪɬ Ⱦɟɥɶɮɢ 400 (ɤ-54046, Ʉɚɡɚɯɫɬɚɧ). ȼɫɟ ɨɛɪɚɡɰɵ, 
ɫɥɚɛɨ ɡɚɫɟɥɹɜɲɢɯɫɹ R. padi ɧɚ ȿɈɋ ȼɂɊ, ɛɵɥɢ ɢɡɭɱɟɧɵ ɩɨ ɚɧɬɢɛɢɨɡɭ ɤ ɤɥɨɧɚɦ ɬɥɢ, 
ɜɵɞɟɥɟɧɧɵɦ ɢɡ ɭɡɛɟɤɫɤɨɣ (ɍɡ.ɇɂɂ ɡɟɪɧɚ) ɩɨɩɭɥɹɰɢɢ. ȼ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɨɩɵɬɚɯ 
ɨɛɪɚɡɰɵ ɨɛɥɚɞɚɥɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɦ ɚɧɬɢɛɢɨɡɨɦ, ɨɞɧɚɤɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɟ 
ɪɚɡɥɢɱɢɟ ɫ Ⱦɟɥɶɮɢ 400 ɧɟ ɜɵɹɜɥɟɧɨ ɬɨɥɶɤɨ ɞɥɹ ɫɨɪɬɚ ELS (ɤ-43578, ɇɨɪɜɟɝɢɹ). ɋɥɚɛɚɹ 
ɡɚɫɟɥɟɧɧɨɫɬɶ ɨɫɬɚɥɶɧɵɯ ɫɨɪɬɨɜ ɜɪɟɞɢɬɟɥɟɦ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɨɛɭɫɥɨɜɥɟɧɚ ɢɥɢ 
«ɭɯɨɞɨɦ» ɞɚɧɧɵɯ ɮɨɪɦ ɨɬ ɡɚɫɟɥɟɧɢɹ ɬɥɟɣ, ɢɥɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ 
ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɷɬɚɩɚɯ ɨɪɝɚɧɨɝɟɧɟɡɚ ɪɚɫɬɟɧɢɣ. ȼɨɡɦɨɠɧɨ ɬɚɤɠɟ, ɱɬɨ ɩɨɩɭɥɹɰɢɢ R. padi ɜ 
ɐɟɧɬɪɚɥɶɧɨɦ ɪɚɣɨɧɟ ɑɟɪɧɨɡɟɦɧɨɣ ɡɨɧɵ ɢ ɜ ɍɡɛɟɤɢɫɬɚɧɟ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ 
ɜɢɪɭɥɟɧɬɧɨɫɬɢ. 

Ʉɪɨɦɟ ɚɧɬɢɛɢɨɡɚ, ɨɰɟɧɢɥɢ ɬɚɤɠɟ ɚɧɬɢɤɫɟɧɨɡ ɫɨɪɬɚ Ⱦɟɥɶɮɢ 400 ɢ ɨɛɪɚɡɰɨɜ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɩɲɟɧɢɰɵ, ɤɨɧɬɪɚɫɬɧɵɯ ɩɨ ɫɬɟɩɟɧɢ ɡɚɫɟɥɟɧɧɨɫɬɢ ɬɥɟɣ ɜ ɭɫɥɨɜɢɹɯ ȾɈɋ 
ɢ ȿɈɋ ȼɂɊ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɛɪɚɡɰɵ, ɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɤɢɦ 
ɚɧɬɢɛɢɨɡɨɦ (Ⱦɟɥɶɮɢ 400, T. monococcum, T. kiharae Dorof. et Migusch.), 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɢ ɜɵɫɨɤɢɦ ɚɧɬɢɤɫɟɧɨɡɨɦ. ɍɫɬɨɣɱɢɜɨɫɬɶ Ⱦɟɥɶɮɢ 400 ɤ ɮɢɬɨɮɚɝɭ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɞɜɭɦɹ ɝɟɧɚɦɢ (Ɋɚɞɱɟɧɤɨ ɢ ɞɪ., 2007ɚ). Ɉɰɟɧɤɚ ɡɚɫɟɥɟɧɧɨɫɬɢ ɷɬɨɝɨ 
ɨɛɪɚɡɰɚ R. padi ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɡɨɧɚɯ ɩɨɤɚɡɚɥɚ ɜɵɫɨɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɟɜɪɨɩɟɣɫɤɢɯ ɢ ɚɡɢɚɬɫɤɢɯ ɩɨɩɭɥɹɰɢɣ ɬɥɢ. 
Ɉɞɧɚɤɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɪɟɞɢɬɟɥɸ ɜɫɟ ɠɟ ɫɩɟɰɢɮɢɱɧɚ: Ⱦɟɥɶɮɢ 400 ɨɛɥɚɞɚɥ ɚɧɬɢɛɢɨɡɨɦ 
ɧɟ ɤɨ ɜɫɟɦ ɤɥɨɧɚɦ ɬɥɢ, ɜɵɞɟɥɟɧɧɵɦ ɢɡ ɞɚɝɟɫɬɚɧɫɤɨɣ ɩɨɩɭɥɹɰɢɢ (Ɋɚɞɱɟɧɤɨ, 1993). 

ȼ ɭɫɥɨɜɢɹɯ ɍɡɛɟɤɢɫɬɚɧɚ ɜ ɬɟɱɟɧɢɟ ɪɹɞɚ ɥɟɬ ɫɥɚɛɨ ɡɚɫɟɥɹɥɢɫɶ ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ 
ɬɥɟɣ 10 ɨɛɪɚɡɰɨɜ ɨɡɢɦɨɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ: ɤ-54120 (ɍɤɪɚɢɧɚ), ɤ-56380, ɤ-56915,           

ɤ-57250 (ɑɟɯɢɹ), ɤ-51560 (ɘɝɨɫɥɚɜɢɹ), ɤ-45140, ɤ-57341, ɤ-57344, ɤ-57395, ɤ-57404 

(əɩɨɧɢɹ). ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɷɬɢ ɫɨɪɬɚ ɹɜɥɹɸɬɫɹ ɫɤɨɪɨɫɩɟɥɵɦɢ. Ɉɱɟɜɢɞɧɨ, ɞɚɧɧɨɟ 
ɫɜɨɣɫɬɜɨ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɬɱɚɫɬɢ, ɦɨɠɟɬ ɨɛɭɫɥɨɜɥɢɜɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɪɚɡɰɨɜ ɤ 
ɜɪɟɞɢɬɟɥɸ. ȿɳɟ ɨɞɢɧ ɫɤɨɪɨɫɩɟɥɵɣ ɫɨɪɬ ɹɪɨɜɨɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ Asakaze Komugi       
(ɤ-59945, əɩɨɧɢɹ) ɫɥɚɛɨ ɡɚɫɟɥɹɥɫɹ ɧɚ ȾɈɋ ȼɂɊ ɢ ɜ ɭɫɥɨɜɢɹɯ ɍɡ. ɂɊ.  
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ɂɫɫɥɟɞɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɥɟɤɰɢɢ T. durum ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɨɥɨɝɨ-

ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɡɨɧɚɯ Ɋɨɫɫɢɢ ɢ ɜ ɍɡɛɟɤɢɫɬɚɧɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɝɟɧɨɮɨɧɞ ɞɚɧɧɨɝɨ ɜɢɞɚ 
ɱɪɟɡɜɵɱɚɣɧɨ ɛɟɞɟɧ ɭɫɬɨɣɱɢɜɵɦɢ ɮɨɪɦɚɦɢ. ȼ ɭɫɥɨɜɢɹɯ Ⱦɚɝɟɫɬɚɧɚ ɢ ɐɟɧɬɪɚɥɶɧɨɣ 
ɑɟɪɧɨɡɟɦɧɨɣ ɡɨɧɵ Ɋɨɫɫɢɢ ɧɟ ɜɵɹɜɥɟɧɨ ɧɢ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɜɪɟɞɢɬɟɥɹɦ. ȼ ɍɡ. ɇɂɂ ɡɟɪɧɚ ɜɵɞɟɥɢɥɢ 2 ɨɛɪɚɡɰɚ ɨɡɢɦɨɣ ɬɜɟɪɞɨɣ ɩɲɟɧɢɰɵ (ɤ-57092, 

ɍɤɪɚɢɧɚ; ɤ-46906, Ⱥɡɟɪɛɚɣɞɠɚɧ) ɢ 4 – ɹɪɨɜɨɣ (ɤ-35902, Ⱥɡɟɪɛɚɣɞɠɚɧ; ɤ-46195, ɂɬɚɥɢɹ; 
ɤ-15057, ɂɡɪɚɢɥɶ; ɤ-17122, ɋɢɪɢɹ).  

ȼ ɫɜɹɡɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɛɟɞɧɨɫɬɶɸ ɝɟɧɨɮɨɧɞɚ T. aestivum ɢ T. durum 

ɭɫɬɨɣɱɢɜɵɦɢ ɮɨɪɦɚɦɢ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɭɱɟɧɢɹ ɞɢɤɨɪɚɫɬɭɳɢɯ ɜɢɞɨɜ 
ɩɲɟɧɢɰɵ, ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɢɧɬɪɨɝɪɟɫɫɢɜɧɨɣ ɫɟɥɟɤɰɢɢ. ɋɭɳɟɫɬɜɟɧɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ 
ɢɧɬɪɨɝɪɟɫɫɢɢ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ – ɭɜɟɪɟɧɧɨɫɬɶ, ɱɬɨ ɢɫɬɨɱɧɢɤ ɞɚɧɧɨɝɨ ɝɟɧɚ ɟɳɟ ɧɟ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜ ɫɟɥɟɤɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɝɟɧɨɮɨɧɞ ɪɨɞɚ 
Triticum ɜɟɫɶɦɚ ɪɚɡɧɨɨɛɪɚɡɟɧ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ. ɋɭɦɦɢɪɨɜɚɬɶ 
ɩɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɟ ɦɨɠɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɨɞɪɨɞ Triticum. ɋɟɤɰɢɹ Urartu Dorof. et A. Filat (ɝɟɧɨɦ Au) ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɚɥɢɱɢɟɦ ɜɵɫɨɤɨɭɫɬɨɣɱɢɜɵɯ ɮɨɪɦ: ɡɚɫɟɥɟɧɧɨɫɬɶ ɤɨɥɨɫɶɟɜ T. urartu Thum. ex Gandil. ɜ 
ɞɜɭɯ ɪɟɝɢɨɧɚɯ ɨɱɟɧɶ ɧɢɡɤɚ. 

ɋɟɤɰɢɹ Dicoccoides Flaksb. (ɝɟɧɨɦ Auȼ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɧɟɭɫɬɨɣɱɢɜɵɦɢ ɜɢɞɚɦɢ ɩɲɟɧɢɰɵ. Ɉɛɪɚɡɰɵ T. dicoccoides (Koern. ex Aschers. et Graebn.) 

Schweinf. ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɨ ɡɚɫɟɥɹɸɬɫɹ ɬɥɟɣ, ɨɞɧɚɤɨ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɩɪɢɡɧɚɤɚ 
ɲɢɪɨɤɚ. Ɂɚɫɟɥɟɧɧɨɫɬɶ ɤɨɥɨɫɶɟɜ ɨɛɪɚɡɰɨɜ T. dicoccum ɬɚɤɠɟ ɜɚɪɶɢɪɨɜɚɥɚ ɜ ɲɢɪɨɤɢɯ 
ɩɪɟɞɟɥɚɯ. ȿɜɪɨɩɟɣɫɤɢɟ (subsp. dicoccum) ɢ ɦɚɪɨɤɤɚɧɫɤɢɟ ɩɨɥɛɵ (subsp. maroccanum) 

ɧɟɭɫɬɨɣɱɢɜɵ ɤ ɬɥɟ. ɋɪɟɞɢ ɜɨɫɬɨɱɧɵɯ (subsp. asiaticum) ɢ ɷɮɢɨɩɫɤɢɯ (subsp. abyssinicum) 

ɩɨɥɛ ɟɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɨ ɡɚɫɟɥɹɟɦɵɟ ɨɛɪɚɡɰɵ: ɤ-13635, ɤ-13483, ɤ-43872 

(Ⱥɪɦɟɧɢɹ), ɤ-6391 (Ⱥɡɟɪɛɚɣɞɠɚɧ), ɤ-14380 (Ɍɭɪɰɢɹ), ɤ-19622 (ɗɮɢɨɩɢɹ) ɢ ɞɪ. 

Ɂɚɫɟɥɟɧɧɨɫɬɶ ɤɨɥɨɫɶɟɜ T. karamyschevii Nevski ɜ ɍɡɛɟɤɢɫɬɚɧɟ ɛɵɥɚ ɜɵɫɨɤɚ, ɜ Ⱦɚɝɟɫɬɚɧɟ 
– ɧɟɡɧɚɱɢɬɟɥɶɧɚ. 

Ƚɨɥɨɡɟɪɧɵɟ ɬɟɬɪɚɩɥɨɢɞɵ ɦɟɧɟɟ ɭɫɬɨɣɱɢɜɵ ɤ ɜɪɟɞɢɬɟɥɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɩɥɟɧɱɚɬɵɦɢ ɜɢɞɚɦɢ. Ɉɫɨɛɟɧɧɨ ɫɢɥɶɧɨ ɡɚɫɟɥɹɸɬɫɹ ɨɛɪɚɡɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɜɢɞɚɦ 
T. turgidum L., T. jakubzineri Udacz. et Schachm., T. turanicum Jakubz., T. polonicum L.. 

ɂɫɮɚɯɚɧɫɤɚɹ ɩɨɥɛɚ ɜ Ⱦɚɝɟɫɬɚɧɟ ɡɚɫɟɥɹɥɚɫɶ ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟɣ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɜ 
ɭɫɥɨɜɢɹɯ ɍɡɛɟɤɢɫɬɚɧɚ T. ispahanicum Heslot ɛɵɥ ɧɟɭɫɬɨɣɱɢɜ. T. aethiopicum Jakubz. 

ɧɟɭɫɬɨɣɱɢɜ ɤ S. avenae, ɩɪɢɱɟɦ ɡɚɫɟɥɟɧɧɨɫɬɶ ɤɨɥɨɫɶɟɜ ɧɟ ɡɚɜɢɫɟɥɚ ɨɬ ɨɛɳɟɣ 
ɱɢɫɥɟɧɧɨɫɬɢ ɬɥɢ ɧɚ ɤɨɥɥɟɤɰɢɨɧɧɵɯ ɩɨɫɟɜɚɯ. T. persicum Vav. ɛɥɢɡɨɤ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɷɮɢɨɩɫɤɨɣ ɩɲɟɧɢɰɟ. Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ ɥɢɲɶ ɨɞɢɧ ɨɛɪɚɡɟɰ – ɤ-6428 (Ƚɪɭɡɢɹ) − 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɨ ɡɚɫɟɥɹɜɲɢɣɫɹ ɜ ɞɜɭɯ ɩɭɧɤɬɚɯ ɢɡɭɱɟɧɢɹ. 

ȼɢɞɵ ɫɟɤɰɢɢ Triticum (ɝɟɧɨɦ AuBD), ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɮɨɪɦɚɦɢ ɫɩɟɥɶɬɵ ɢ 
ɝɨɥɨɡɟɪɧɵɦɢ ɝɟɤɫɚɩɥɨɢɞɚɦɢ, ɜ ɰɟɥɨɦ ɬɚɤɠɟ ɧɟɭɫɬɨɣɱɢɜɵ ɤ S. avenae. Ɉɛɪɚɡɰɵ T. macha 

Dekapr. et Menabde ɢ T. spelta L. ɜ ɧɚɲɢɯ ɨɩɵɬɚɯ ɫɢɥɶɧɨ ɡɚɫɟɥɹɥɢɫɶ ɬɥɟɣ ɜɨ ɜɫɟɯ ɡɨɧɚɯ 
ɢɡɭɱɟɧɢɹ. Ɂɚɫɟɥɟɧɧɨɫɬɶ T. vavilovii (Thum.) Jakubz. ɜɚɪɶɢɪɨɜɚɥɚ ɨɬ ɫɥɚɛɨɣ (ȾɈɋ ȼɂɊ) 
ɞɨ ɜɵɫɨɤɨɣ (ɍɡ. ɂɊ). ȼɟɪɨɹɬɧɨ, ɡɚ ɫɱɟɬ ɨɱɟɧɶ ɝɪɭɛɨɝɨ ɤɨɥɨɫɚ ɞɚɧɧɵɣ ɜɢɞ ɨɛɥɚɞɚɟɬ 
ɧɟɤɨɬɨɪɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɩɪɟɨɞɨɥɟɜɚɟɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɦɚɫɫɨɜɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ 
ɧɚɫɟɤɨɦɨɝɨ. T. compactum Host ɬɚɤɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɭɫɬɨɣɱɢɜ ɤ ɜɪɟɞɢɬɟɥɸ, ɨɫɨɛɟɧɧɨ 
ɫɢɥɶɧɨ ɡɚɫɟɥɹɥɢɫɶ ɪɚɫɬɟɧɢɹ ɜ ɍɡ. ɂɊ. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɛɪɚɡɟɰ ɤ-52640 (ɍɡɛɟɤɢɫɬɚɧ), 
ɩɪɨɹɜɢɜɲɢɣ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɍɡ. ɇɂɂ ɡɟɪɧɚ ɢ ɧɚ ȾɈɋ ȼɂɊ. Ɂɚɫɟɥɟɧɧɨɫɬɶ ɨɛɪɚɡɰɨɜ 
T. sphaerococcum Perciv. ɜ ɧɚɲɢɯ ɨɩɵɬɚɯ ɛɵɥɚ ɧɚ ɫɪɟɞɧɟɦ ɭɪɨɜɧɟ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ 
ɨɛɪɚɡɰɵ ɤ-5499 (ɂɧɞɢɹ) ɢ ɤ-46453 (ɉɚɤɢɫɬɚɧ), ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵɟ ɜ ɍɡɛɟɤɢɫɬɚɧɟ 
ɢ Ⱦɚɝɟɫɬɚɧɟ. T. petropavlovskyi Udacz. et Migusch. ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ 
ɬɥɢ ɨɛɥɚɞɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɜɪɟɞɢɬɟɥɸ, ɤɨɬɨɪɚɹ ɧɟ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ ɦɚɫɫɨɜɨɦ 
ɪɚɡɦɧɨɠɟɧɢɢ ɧɚɫɟɤɨɦɨɝɨ.  

ɉɨɞɪɨɞ Boeoticum Migusch. et Dorof. ȼɢɞɵ ɩɲɟɧɢɰɵ ɫɟɤɰɢɢ Monococcum Dum. 

(ɝɟɧɨɦ Ab) ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵ ɤ ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ. ɇɚ ɨɛɪɚɡɰɟ T. boeoticum Boiss. 



14 

 

ɤ-28239 (ɇɚɯɢɱɟɜɚɧɶ) ɜ ɬɟɱɟɧɢɟ ɪɹɞɚ ɥɟɬ ɜɪɟɞɢɬɟɥɶ ɧɟ ɛɵɥ ɨɛɧɚɪɭɠɟɧ ɜ ɞɜɭɯ ɡɨɧɚɯ 
ɢɡɭɱɟɧɢɹ. T. monococcum ɜ ɰɟɥɨɦ ɬɚɤɠɟ ɭɫɬɨɣɱɢɜ ɤ S. avenae, ɨɞɧɚɤɨ ɜ ɭɫɥɨɜɢɹɯ 
Ⱦɚɝɟɫɬɚɧɚ ɨɬɦɟɱɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɚɪɶɢɪɨɜɚɧɢɟ ɩɪɢɡɧɚɤɚ. ɇɚɢɛɨɥɟɟ ɫɢɥɶɧɨ ɡɚɫɟɥɹɥɢɫɶ 
ɨɛɪɚɡɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɝɨɪɧɨɣ ɡɚɩɚɞɧɨɟɜɪɨɩɟɣɫɤɨɣ ɢ ɫɪɟɞɢɡɟɦɧɨɦɨɪɫɤɨɣ 
ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɝɪɭɩɩɚɦ: ɤ-40063, ɤ-41931, ɤ-46746 (Ƚɟɪɦɚɧɢɹ), ɤ-20498 ɢ ɤ-21038 

(ɂɬɚɥɢɹ). Ƚɨɥɨɡɟɪɧɵɣ ɞɢɩɥɨɢɞ – T. sinskajae A. Filat. et Kurk. − ɜɨɡɧɢɤɲɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɩɨɧɬɚɧɧɨɣ ɦɭɬɚɰɢɢ ɭ ɪɚɫɬɟɧɢɣ T. monococcum (ɤ-20970) ɢɡ Ɍɭɪɰɢɢ, ɦɟɧɟɟ ɭɫɬɨɣɱɢɜ ɤ 
ɜɪɟɞɢɬɟɥɸ. 

ɋɟɤɰɢɹ Timopheevii A.Filat. et Dorof. (ɝɟɧɨɦɵ AbG, AbAbG, AbAbGG, AuAbBG) 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɢɞɚɦɢ ɩɲɟɧɢɰɵ, ɤɨɬɨɪɵɟ ɡɚɫɟɥɹɸɬɫɹ ɬɥɟɣ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɫɥɚɛɨɣ ɢ 
ɫɪɟɞɧɟɣ ɫɬɟɩɟɧɢ. Ⱦɥɹ T. araraticum Jakubz., ɨɫɨɛɟɧɧɨ ɜ ɭɫɥɨɜɢɹɯ Ⱦɚɝɟɫɬɚɧɚ, ɯɚɪɚɤɬɟɪɧɨ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɚɪɶɢɪɨɜɚɧɢɟ ɫɬɟɩɟɧɢ ɡɚɫɟɥɟɧɧɨɫɬɢ ɤɨɥɨɫɶɟɜ ɬɥɟɣ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɜɪɟɞɢɬɟɥɸ ɨɛɪɚɡɰɨɜ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɞɨɧɨɪɚ ɝɟɧɨɦɚ G – Aegilops speltoides Tausch. 

ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɨ ɜɚɪɶɢɪɨɜɚɥɚ. Ʉɭɪɞɢɫɬɚɧɫɤɢɣ ɩɨɞɜɢɞ ɚɪɚɪɚɬɫɤɨɣ ɩɨɥɛɵ (subsp. 
kurdistanicum) ɛɨɥɟɟ ɭɫɬɨɣɱɢɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɪɚɪɚɬɫɤɢɦ ɩɨɞɜɢɞɨɦ (subsp. araraticum). 

ȼ ɍɡ. ɇɂɂ ɡɟɪɧɚ ɞɚɠɟ ɧɚ ɠɟɫɬɤɨɦ ɢɧɜɚɡɢɨɧɧɨɦ ɮɨɧɟ T. araraticum ɛɵɥ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɫɬɨɣɱɢɜ ɤ ɜɪɟɞɢɬɟɥɸ. 

ɋɥɚɛɨ ɡɚɫɟɥɹɟɬɫɹ ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟɣ T. timopheevii (Zhuk.) Zhuk., ɧɨ ɜ ɝɨɞɵ 
ɦɚɫɫɨɜɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɤɨɦɵɯ ɧɚ ɨɛɪɚɡɰɚɯ ɞɚɧɧɨɝɨ ɜɢɞɚ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɜɟɥɢɱɢɜɚɥɚɫɶ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɲɟɧɢɰɵ Ɍɢɦɨɮɟɟɜɚ 
ɭɬɪɚɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɧɚɥɢɱɢɹ ɜ ɩɪɢɪɨɞɧɵɯ ɩɨɩɭɥɹɰɢɹɯ ɬɥɟɣ ɜɢɪɭɥɟɧɬɧɵɯ ɤ 
T. timopheevii ɤɥɨɧɨɜ ɢ ɢɯ ɧɚɤɨɩɥɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɫɟɡɨɧɚ. Ɉɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɢ 
ɥɢɬɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ. Ɍɚɤ, ɚɦɟɪɢɤɚɧɫɤɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɜɵɹɜɥɟɧ ɛɢɨɬɢɩ KS-5 

ɤɭɤɭɪɭɡɧɨɣ ɬɥɢ, ɫɢɥɶɧɨ ɩɨɜɪɟɠɞɚɸɳɢɣ ɭɫɬɨɣɱɢɜɭɸ ɪɚɧɟɟ ɩɲɟɧɢɰɭ Ɍɢɦɨɮɟɟɜɚ (Wilde, 
Feese, 1973). 

Ƚɨɥɨɡɟɪɧɵɣ ɬɟɬɪɚɩɥɨɢɞ T. militinae Zhuk. et Migusch., ɜɨɡɧɢɤɲɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɩɨɧɬɚɧɧɨɣ ɦɭɬɚɰɢɢ ɭ T. timopheevii, ɡɚɫɟɥɹɥɫɹ ɬɥɟɣ ɜ ɫɪɟɞɧɟɣ ɫɬɟɩɟɧɢ. T. zhukovskyi 

Menabde et Migusch. ɜ ɭɫɥɨɜɢɹɯ ɍɡɛɟɤɢɫɬɚɧɚ ɫɥɚɛɨ ɡɚɫɟɥɹɥɫɹ ɜɪɟɞɢɬɟɥɟɦ, ɚ ɜ Ⱦɚɝɟɫɬɚɧɟ 
– ɷɬɨ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɧɟɭɫɬɨɣɱɢɜɵɯ ɜɢɞɨɜ ɩɲɟɧɢɰɵ, ɱɬɨ ɦɵ ɫɜɹɡɵɜɚɟɦ ɫ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɩɪɨɞɭɰɟɧɬɚ ɢ ɤɨɧɫɭɦɟɧɬɚ (Ɋɚɞɱɟɧɤɨ, 1987). 
T. flaksbergeri Navr. – ɚɥɥɨɨɤɬɨɩɥɨɢɞɧɵɣ ɜɢɞ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɛɪɢɞɢɡɚɰɢɢ 
T. militinae ɢ T. persicum, ɚ ɬɚɤɠɟ ɚɜɬɨɨɤɬɨɩɥɨɢɞ ɩɲɟɧɢɰɵ Ɍɢɦɨɮɟɟɜɚ – 

T. timonovum Heslot et Ferrari ɡɚɫɟɥɹɥɢɫɶ ɜɪɟɞɢɬɟɥɟɦ ɜ ɫɪɟɞɧɟɣ ɫɬɟɩɟɧɢ. 
Ⱥɥɥɨɨɤɬɨɩɥɨɢɞɧɵɣ ɜɢɞ T. fungicidum Zhuk., ɩɨɥɭɱɟɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɬ 
ɫɤɪɟɳɢɜɚɧɢɹ T. timopheevii ɫ T. persicum, ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɭɫɬɨɣɱɢɜ ɤ S. avenae. 

ȼ ɫɟɤɰɢɸ Kiharae Dorof. et Migusch. (ɝɟɧɨɦ AbGD) ɜɯɨɞɹɬ ɞɜɚ ɭɫɬɨɣɱɢɜɵɯ ɤ 
ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ ɝɟɤɫɚɩɥɨɢɞɧɵɯ ɜɢɞɚ ɩɲɟɧɢɰɵ. T. kiharae Dorof. et Migusch. 

ɫɨɡɞɚɧ ɩɪɢ ɫɤɪɟɳɢɜɚɧɢɢ T. timopheevii ɫ Ae. tauschii Coss., ɚ T. miguschovae Zhir. 

ɩɨɥɭɱɟɧ ɩɪɢ ɫɩɨɧɬɚɧɧɨɣ ɦɭɬɚɰɢɢ ɭ ɚɦɮɢɞɢɩɥɨɢɞɚ T. militinae × Ae. tauschii. Ɉɱɟɜɢɞɧɨ, 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɝɟɧɨɦɚ D ɨɬ Ae. tauschii, ɡɚɫɟɥɟɧɧɨɫɬɶ ɧɚɫɟɤɨɦɵɦɢ 

ɨɛɪɚɡɰɨɜ ɤɨɬɨɪɨɝɨ ɜ Ⱦɟɪɛɟɧɬɟ ɛɵɥɚ ɨɱɟɧɶ ɫɥɚɛɨɣ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɩɨɥɢɩɥɨɢɞɧɨɝɨ ɪɹɞɚ ɩɲɟɧɢɰɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɢɞɵ 

ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɱɚɫɬɨɬɟ ɮɨɪɦ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ. 
Ɉɩɪɟɞɟɥɢɥɚɫɶ ɫɜɹɡɶ ɦɟɠɞɭ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ ɝɟɧɨɦɧɵɦ ɫɨɫɬɚɜɨɦ ɩɲɟɧɢɰɵ. ɇɚɢɛɨɥɟɟ 
ɭɫɬɨɣɱɢɜɵ ɤ S. avenae ɞɢɩɥɨɢɞɧɵɟ ɜɢɞɵ ɫ ɝɟɧɨɦɚɦɢ Au (T. urartu) ɢ Ab (T. boeoticum, 

T. monococcum). ȼɢɞɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɫɟɤɰɢɢ Timopheevii, ɨɛɥɚɞɚɸɬ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɫɬɟɩɟɧɶɸ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɤɨɬɨɪɚɹ ɩɪɟɨɞɨɥɟɜɚɟɬɫɹ ɬɥɟɣ. Ƚɟɧɨɦ D ɨɬ Ae. tauschii 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɶɲɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ ɬɚɤɢɯ ɜɢɞɨɜ, ɤɚɤ 
T. kiharae ɢ T. miguschovae.  

ȼɫɩɵɲɤɚ ɦɚɫɫɨɜɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɨɛɵɤɧɨɜɟɧɧɨɣ ɱɟɪɟɦɭɯɨɜɨɣ ɬɥɢ ɧɚ ɩɨɥɹɯ 
ɉɭɲɤɢɧɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɣ ȼɂɊ ɜ 1990 ɝ. ɩɨɡɜɨɥɢɥɚ ɨɰɟɧɢɬɶ ɡɚɫɟɥɟɧɧɨɫɬɶ ɜɪɟɞɢɬɟɥɟɦ 
T. monococcum (93 ɨɛɪɚɡɰɚ) ɢ T. dicoccum (470 ɨɛɪɚɡɰɨɜ), ɬ. ɟ. ɛɨɥɶɲɭɸ ɱɚɫɬɶ 
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ɤɨɥɥɟɤɰɢɢ ɷɬɢɯ ɜɢɞɨɜ ɩɲɟɧɢɰɵ. ȼ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɫɟɥɹɥɢɫɶ 16 ɨɛɪɚɡɰɨɜ 
T. monococcum, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɤ-20634, ɭ ɤɨɬɨɪɨɝɨ ɪɚɧɟɟ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɚɧɬɢɛɢɨɡ ɢ 
ɚɧɬɢɤɫɟɧɨɡ ɤ R. padi. ɋɪɟɞɢ ɨɛɪɚɡɰɨɜ T. dicoccum ɧɟ ɨɛɧɚɪɭɠɟɧɵ ɝɟɧɨɬɢɩɵ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɫɥɚɛɨɣ ɡɚɫɟɥɟɧɧɨɫɬɶɸ ɮɢɬɨɮɚɝɨɦ, ɜ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ 
ɡɚɫɟɥɹɥɢɫɶ 18 ɨɛɪɚɡɰɨɜ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡ Ⱥɪɦɟɧɢɢ). Ɏɨɪɦɵ, ɭɫɬɨɣɱɢɜɵɟ ɤ 
S. avenae ɜ ɍɡɛɟɤɢɫɬɚɧɟ ɢ (ɢɥɢ) Ⱦɚɝɟɫɬɚɧɟ, ɨɛɵɱɧɨ ɫɢɥɶɧɨ ɡɚɫɟɥɹɥɢɫɶ R. padi, ɬ. ɟ. 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɷɬɢɦ ɜɪɟɞɢɬɟɥɹɦ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɪɚɡɧɵɦɢ ɝɟɧɟɬɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ.  

ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɨɰɟɧɢɜɚɥɢ ɚɧɬɢɛɢɨɬɢɱɟɫɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ 
T. monococcum ɤ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ. ɂɡ ɢɡɭɱɟɧɧɵɯ 88 ɨɛɪɚɡɰɨɜ ɤɭɥɶɬɭɪɧɨɣ 
ɨɞɧɨɡɟɪɧɹɧɤɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɚɧɬɢɛɢɨɡɚ ɜɵɹɜɥɟɧ ɭ 69 ɝɟɧɨɬɢɩɨɜ. 
ɋɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɥɢɫɶ ɨɬ ɧɟɭɫɬɨɣɱɢɜɨɝɨ ɤɨɧɬɪɨɥɹ (ɫɨɪɬ ɨɡɢɦɨɣ ɦɹɝɤɨɣ 
ɩɲɟɧɢɰɵ ɢɡ ɋɒȺ ɌȺɆ-105) ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɛɪɚɡɰɵ ɢɡ Ɂɚɤɚɜɤɚɡɶɹ ɢ Ƚɟɪɦɚɧɢɢ.  

ɇɚɲɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɞɬɜɟɪɠɞɚɸɬ ɜɵɜɨɞ ɇ. ɂ. ȼɚɜɢɥɨɜɚ ɨ ɬɨɦ, ɱɬɨ 
«...ɝɪɭɩɩɨɜɨɣ, ɢɥɢ ɤɨɦɩɥɟɤɫɧɵɣ, ɢɦɦɭɧɢɬɟɬ ɹɜɥɹɟɬɫɹ ɜɩɨɥɧɟ ɪɟɚɥɶɧɵɦ ɮɚɤɬɨɦ, ɲɢɪɨɤɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɜ ɩɪɢɪɨɞɟ» (ȼɚɜɢɥɨɜ, 1986). Ɍɚɤ, ɜɵɹɜɥɟɧɵ ɨɛɪɚɡɰɵ T. monococcum, 

ɫɨɱɟɬɚɸɳɢɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɬɪɟɦ ɜɢɞɚɦ ɬɥɟɣ. Ʌɢɬɟɪɚɬɭɪɧɵɟ ɫɜɟɞɟɧɢɹ ɬɚɤɠɟ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ T. monococcum ɨɛɥɚɞɚɟɬ ɤɨɦɩɥɟɤɫɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɰɟɥɨɦɭ ɪɹɞɭ 
ɜɪɟɞɢɬɟɥɟɣ ɢ ɛɨɥɟɡɧɟɣ. ɉɨ ɨɛɪɚɡɧɨɦɭ ɜɵɪɚɠɟɧɢɸ ɇ. ɂ. ȼɚɜɢɥɨɜɚ, ɨɞɧɨɡɟɪɧɹɧɤɢ 
ɹɜɥɹɸɬɫɹ «ɚɤɤɭɦɭɥɹɬɨɪɚɦɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɦɦɭɧɢɬɟɬɚ». Ɉɱɟɜɢɞɧɨ, ɢɧɬɪɨɝɪɟɫɫɢɜɧɚɹ 
ɫɟɥɟɤɰɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɭɫɬɨɣɱɢɜɵɯ ɤ 
ɜɪɟɞɢɬɟɥɹɦ ɢ ɛɨɥɟɡɧɹɦ ɮɨɪɦ ɩɲɟɧɢɰɵ. 

ɇɚɢɛɨɥɟɟ ɨɫɬɪɚ ɩɪɨɛɥɟɦɚ ɝɟɧɟɬɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɫɨɪɬɨɜ ɫɨɪɝɨ. ȼ Ɋɨɫɫɢɢ 
ɜɟɧɝɟɪɫɤɢɣ ɫɨɪɬ ɋɚɪɜɚɲɢ ɜɨɜɥɟɤɚɥɫɹ ɜ ɫɤɪɟɳɢɜɚɧɢɹ ɫ ɤɨɧɰɚ 60-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ 
ɜ ɤɚɱɟɫɬɜɟ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɞɨɧɨɪɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɨɫɧɨɜɧɨɦɭ ɜɪɟɞɢɬɟɥɸ ɫɨɪɝɨ – 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ. ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɋɚɪɜɚɲɢ, ɚ ɬɚɤɠɟ ɞɨɧɨɪɵ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɟɫɹ ɜ ɋɒȺ, ɧɟɷɮɮɟɤɬɢɜɧɵ ɜ Ɋɨɫɫɢɢ. 

ȼ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ Ʉɭɛɚɧɫɤɨɣ ɨɩɵɬɧɨɣ ɫɬɚɧɰɢɢ ȼɂɊ (ɄɈɋ ȼɂɊ) ɢɡɭɱɢɥɢ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɨɞɚ Sorghum Moench ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ S. graminum. Ʌɚɛɨɪɚɬɨɪɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɜɵɩɨɥɧɟɧɵ ɜ ɨɬɞɟɥɟ ɝɟɧɟɬɢɤɢ ȼɂɊ (ɋ.-ɉɟɬɟɪɛɭɪɝ). Ɇɚɬɟɪɢɚɥ ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɨɬɞɟɥɚ ɤɭɤɭɪɭɡɵ ɢ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ȼɂɊ, ɩɪɟɞɫɬɚɜɥɟɧ 
5059 ɨɛɪɚɡɰɚɦɢ, ɨɬɧɨɫɹɳɢɦɢɫɹ ɤ ɱɟɬɵɪɟɦ ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɝɪɭɩɩɚɦ: ɡɟɪɧɨɜɨɟ, ɫɚɯɚɪɧɨɟ, 
ɜɟɧɢɱɧɨɟ ɢ ɬɪɚɜɹɧɢɫɬɨɟ ɫɨɪɝɨ. Ɇɵ ɢɫɫɥɟɞɨɜɚɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɮɢɬɨɮɚɝɭ ɫɬɚɪɨɞɚɜɧɢɯ 
ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɨɪɬɨɜ ɢ ɝɢɛɪɢɞɨɜ; ɨɛɪɚɡɰɨɜ, ɜɵɞɟɥɢɜɲɢɯɫɹ ɩɨ ɪɹɞɭ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ; ɫɬɟɪɢɥɶɧɵɯ ɥɢɧɢɣ ɢ ɢɯ ɮɟɪɬɢɥɶɧɵɯ ɚɧɚɥɨɝɨɜ; ɨɛɪɚɡɰɨɜ ɧɨɜɨɝɨ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɤɨɥɥɟɤɰɢɸ. ɉɟɪɜɢɱɧɵɦ ɝɟɧɰɟɧɬɪɨɦ ɪɨɞɚ Sorghum ɹɜɥɹɟɬɫɹ Ⱥɮɪɢɤɚ, ɝɞɟ 
ɨɛɧɚɪɭɠɟɧɨ ɧɚɢɛɨɥɶɲɟɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɢ ɞɢɤɨɪɚɫɬɭɳɢɯ ɜɢɞɨɜ. 
Ɂɧɚɱɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɢ ɫɨɪɝɨ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜ ɂɧɞɢɢ, Ʉɢɬɚɟ, ɋɒȺ, Ɇɟɤɫɢɤɟ, 
Ⱥɪɝɟɧɬɢɧɟ. ȼ ɧɚɲɢɯ ɨɩɵɬɚɯ ɢɡɭɱɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɪɚɡɰɨɜ ɢɡ ɜɫɟɯ ɰɟɧɬɪɨɜ 
ɮɨɪɦɨɨɛɪɚɡɨɜɚɧɢɹ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɞɢɤɢɟ ɜɢɞɵ ɫɨɪɝɨ (110 ɨɛɪɚɡɰɨɜ). 

ɉɨɜɪɟɠɞɟɧɧɨɫɬɶ ɨɛɪɚɡɰɨɜ ɜ ɩɨɥɟ ɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɨɰɟɧɢɜɚɥɢ ɫ 
ɩɨɦɨɳɶɸ ɲɤɚɥ. ȼ ɥɚɛɨɪɚɬɨɪɢɢ ɢɫɫɥɟɞɨɜɚɥɢ ɚɧɬɢɛɢɨɡ ɢ ɚɧɬɢɤɫɟɧɨɡ ɨɛɪɚɡɰɨɜ ɫɨɪɝɨ ɤ 
ɜɪɟɞɢɬɟɥɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɟɬɨɞɢɤ (Ɋɚɞɱɟɧɤɨ, 2008). 
Ɇɟɯɚɧɢɡɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ S. graminum ɢ ɫɨɪɝɨ ɩɨɞɱɢɧɹɸɬɫɹ ɨɬɧɨɲɟɧɢɹɦ «ɝɟɧ ɞɥɹ 
ɝɟɧɚ» (Puterka, Peters, 1995): ɤɚɠɞɨɦɭ ɝɟɧɭ ɭɫɬɨɣɱɢɜɨɫɬɢ ɯɨɡɹɢɧɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɫɩɟɰɢɮɢɱɧɵɣ ɟɦɭ ɝɟɧ ɜɢɪɭɥɟɧɬɧɨɫɬɢ ɩɚɪɚɡɢɬɚ. Ƚɟɬɟɪɨɝɟɧɧɨɫɬɶ ɤɪɚɫɧɨɞɚɪɫɤɨɣ 
ɩɨɩɭɥɹɰɢɢ ɬɥɢ ɩɨɡɜɨɥɢɥɚ ɜɵɹɜɢɬɶ ɤɥɨɧɵ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɩɨ ɜɢɪɭɥɟɧɬɧɨɫɬɢ ɤ ɪɹɞɭ 
ɭɫɬɨɣɱɢɜɵɯ ɮɨɪɦ («ɬɟɫɬ-ɤɥɨɧɵ»), ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɬɟɫɬ-ɤɥɨɧɨɜ ɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ ɭ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɨɛɪɚɡɰɚ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɷɮɮɟɤɬɢɜɧɵɟ ɬɨɥɶɤɨ ɩɪɨɬɢɜ ɱɚɫɬɢ ɩɨɩɭɥɹɰɢɢ ɬɥɢ. ȿɫɥɢ 
ɯɨɬɹ ɛɵ ɨɞɢɧ ɤɥɨɧ ɧɚɫɟɤɨɦɨɝɨ, ɚɜɢɪɭɥɟɧɬɧɵɣ ɤ ɬɟɫɬɟɪɭ ɞɚɧɧɨɝɨ ɝɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɢ, 
ɩɨɜɪɟɠɞɚɟɬ ɢɡɭɱɚɟɦɵɣ ɫɨɪɬ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɨɪɬ ɧɟ ɢɦɟɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɚɥɥɟɥɹ 
ɞɚɧɧɨɝɨ ɝɟɧɚ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɢ ɯɚɪɚɤɬɟɪɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɝɟɧɨɜ, 
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ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɢɡɭɱɚɥɢ ɪɚɫɳɟɩɥɟɧɢɟ ɜ F2 ɢ F3 ɨɬ ɫɤɪɟɳɢɜɚɧɢɹ 
ɭɫɬɨɣɱɢɜɵɯ ɨɛɪɚɡɰɨɜ ɫ ɧɟɭɫɬɨɣɱɢɜɵɦɢ ɫɬɟɪɢɥɶɧɵɦɢ ɥɢɧɢɹɦɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɚɥɥɟɥɶɧɵɯ ɨɬɧɨɲɟɧɢɣ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɵɟ ɨɛɪɚɡɰɵ ɫɤɪɟɳɢɜɚɥɢ ɦɟɠɞɭ ɫɨɛɨɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɝɟɧɨɮɨɧɞɚ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɜɢɞɨɜ ɫɨɪɝɨ 
ɜɵɫɨɤɨɭɫɬɨɣɱɢɜɵɟ ɤ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ ɨɛɪɚɡɰɵ ɫɪɟɞɢ ɦɟɫɬɧɵɯ ɢ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɟɥɟɤɰɢɨɧɧɵɯ ɫɨɪɬɨɜ ɢɡ Ⱥɮɪɢɤɢ ɧɟ ɜɵɹɜɥɟɧɵ. Ɉɛɲɢɪɧɵɣ ɦɚɬɟɪɢɚɥ 
(ɫɜɵɲɟ ɞɜɭɯ ɬɵɫɹɱ ɨɛɪɚɡɰɨɜ), ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɋɒȺ, ɂɧɞɢɢ ɢ ɫɬɪɚɧ Ʌɚɬɢɧɫɤɨɣ 
Ⱥɦɟɪɢɤɢ, ɝɞɟ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɧɚɢɛɨɥɶɲɢɟ ɩɥɨɳɚɞɢ ɫɨɪɝɨ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɨɞɚɜɥɹɸɳɟɦ 
ɛɨɥɶɲɢɧɫɬɜɟ ɧɟɭɫɬɨɣɱɢɜɵɦɢ ɮɨɪɦɚɦɢ. ȼɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɬɥɟ 
ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɦɟɫɬɧɵɟ ɨɛɪɚɡɰɵ ɯɥɟɛɧɨɝɨ ɫɨɪɝɨ ɢɡ Ʉɢɬɚɹ. ȼɢɞɢɦɨ, 
ɷɬɨ ɫɜɹɡɚɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫ ɞɚɜɧɨɫɬɶɸ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɧɚɫɟɤɨɦɨɝɨ ɢ ɪɚɫɬɟɧɢɹ-

ɯɨɡɹɢɧɚ: ɜɟɪɨɹɬɧɵɣ ɰɟɧɬɪ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɫɨɜɪɟɦɟɧɧɵɯ ɝɪɭɩɩ ɬɥɟɣ – 

ɝɨɪɧɵɟ ɪɚɣɨɧɵ Ɇɚɧɱɠɭɪɫɤɨ-Ʉɢɬɚɣɫɤɨɣ ɢ ɂɧɞɢɣɫɤɨɣ ɩɨɞɨɛɥɚɫɬɟɣ, ɝɞɟ ɨɛɧɚɪɭɠɟɧɚ 

ɧɚɢɛɨɥɟɟ ɪɚɡɧɨɨɛɪɚɡɧɚɹ ɚɮɢɞɨɮɚɭɧɚ (ɒɚɩɨɲɧɢɤɨɜ, 1967).  
ɇ. ɂ. ȼɚɜɢɥɨɜ (1986) ɫɱɢɬɚɥ, ɱɬɨ: «…ɢɦɦɭɧɢɬɟɬ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɛɨɪɚ ɬɨɥɶɤɨ ɜ ɬɟɯ ɭɫɥɨɜɢɹɯ, ɤɨɬɨɪɵɟ ɫɨɞɟɣɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ ɢɧɮɟɤɰɢɢ, 
ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɬɚɦ, ɝɞɟ ɢɦɟɟɬɫɹ ɜ ɧɚɥɢɱɢɢ ɬɨɬ ɢɥɢ ɞɪɭɝɨɣ ɩɚɪɚɡɢɬ, 
ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɨɝɨ ɨɬɛɨɪ ɜɵɪɚɛɚɬɵɜɚɟɬ ɢɦɦɭɧɢɬɟɬ». ɉɨɞɬɜɟɪɠɞɚɸɬ ɷɬɭ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɤɨɥɥɟɤɰɢɢ ɫɨɪɝɨ, ɧɨ ɢ ɧɚɲɢ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɹɱɦɟɧɟɦ ɢ ɨɜɫɨɦ. ɂɡɭɱɢɜ 490 ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɟɫɬɧɵɯ ɮɨɪɦ ɹɱɦɟɧɹ 
ɢɡ Ʉɢɬɚɹ, ɜɵɞɟɥɢɥɢ 93 ɭɫɬɨɣɱɢɜɵɯ ɤ S. graminum ɨɛɪɚɡɰɚ, ɚ ɫɪɟɞɢ 277 ɨɛɪɚɡɰɨɜ ɨɜɫɚ ɢɡ 
ɉɪɢɦɨɪɫɤɨɝɨ ɤɪɚɹ, Ɇɨɧɝɨɥɢɢ, Ʉɢɬɚɹ ɢ əɩɨɧɢɢ ɜɵɹɜɢɥɢ 85 ɫɥɚɛɨ ɩɨɜɪɟɠɞɚɟɦɵɯ 
S. graminum ɮɨɪɦ. 

Ʉ ɫɨɠɚɥɟɧɢɸ, ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɨɛɳɟɩɪɢɧɹɬɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɪɨɞɚ 
Sorghum. ɋɢɫɬɟɦɚɬɢɤɚ ɪɨɞɚ ɩɨɞɜɟɪɝɚɥɚɫɶ ɛɟɫɩɪɢɦɟɪɧɨɣ ɪɟɜɢɡɢɢ, ɩɪɢɱɟɦ ɪɚɡɧɵɟ 
ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɜɵɞɟɥɹɥɢ ɨɬ ɨɞɧɨɝɨ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɜɢɞɨɜ (ɀɭɤɨɜɫɤɢɣ, 1971). 
Ɇɵ ɧɟ ɦɨɠɟɦ ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ ɫɭɞɢɬɶ ɨɛ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɢɞɨɜ ɫɨɪɝɨ ɤ S. graminum ɜ ɫɢɥɭ 
ɬɨɝɨ, ɱɬɨ ɜɢɞɨɜɚɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɛɨɥɶɲɢɧɫɬɜɚ ɢɡɭɱɟɧɧɵɯ ɮɨɪɦ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. ȼ 
ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɛɵɱɧɨ ɩɨɜɪɟɠɞɚɥɢɫɶ ɨɛɪɚɡɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɜɢɞɚɦ S. guineense 

Stapf, S. nervosum Besser., S. caffrorum Beauv., S. nigricans (Ruiz et Pavon) Snowd. ȿɫɥɢ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɪɟɞɢɬɟɥɸ ɩɨ ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɝɪɭɩɩɚɦ, ɬɨ ɧɚɢɛɨɥɟɟ 
ɫɢɥɶɧɨ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɪɟɠɞɚɟɬɫɹ ɫɚɯɚɪɧɨɟ ɫɨɪɝɨ, ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ – 

ɡɟɪɧɨɜɨɟ, ɞɚɥɟɟ ɫɥɟɞɭɸɬ ɜɟɧɢɱɧɨɟ ɢ ɬɪɚɜɹɧɢɫɬɨɟ ɫɨɪɝɨ. Ɉɞɧɚɤɨ ɜ ɭɫɥɨɜɢɹɯ ɜɫɩɵɲɤɢ 
ɦɚɫɫɨɜɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɬɥɢ ɷɬɢ ɪɚɡɥɢɱɢɹ ɧɢɜɟɥɢɪɭɸɬɫɹ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɭɫɬɨɣɱɢɜɵɟ 
ɨɛɪɚɡɰɵ ɦɵ ɧɚɯɨɞɢɥɢ ɜ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɝɪɭɩɩ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɫɟ 
ɤɭɥɶɬɢɜɢɪɭɟɦɵɟ ɜɢɞɵ ɫɨɪɝɨ ɫɤɪɟɳɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. Ɉɛɵɱɧɨ ɮɟɪɬɢɥɶɧɵ ɢ 
ɝɢɛɪɢɞɵ ɢɯ ɫ ɞɢɤɨɪɚɫɬɭɳɢɦɢ ɜɢɞɚɦɢ. ɋɩɨɧɬɚɧɧɚɹ ɢɧɬɪɨɝɪɟɫɫɢɹ, ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ 
ɩɨɬɨɤɨɦ ɧɨɜɵɯ ɝɟɧɨɜ ɜ ɦɚɬɟɪɢɧɫɤɢɟ ɪɚɫɬɟɧɢɹ ɢ ɨɛɪɚɬɧɨ, ɢɦɟɥɚ ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ (ɀɭɤɨɜɫɤɢɣ, 1971). ɉɨɷɬɨɦɭ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, ɩɨɢɫɤ ɠɟɫɬɤɨɣ ɫɜɹɡɢ 
ɦɟɠɞɭ ɜɢɞɨɦ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɜɪɟɞɢɬɟɥɸ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ. 

Ɉɱɟɧɶ ɫɥɚɛɨ ɜ ɩɨɥɟ ɩɨɜɪɟɠɞɚɥɫɹ ɪɹɞ ɮɨɪɦ ɯɥɟɛɧɨɝɨ ɫɨɪɝɨ ɢɡ Ʉɢɬɚɹ ɢ ɨɛɪɚɡɟɰ ɤ-

1362 ɢɡ ɋɢɪɢɢ. Ɇɵ ɢɡɭɱɢɥɢ 46 ɨɛɪɚɡɰɨɜ ɢɡ Ʉɢɬɚɹ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɭɫɥɨɜɢɹɯ. 
ȼɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ 21 ɨɛɪɚɡɟɰ. ȼɫɟ ɜɵɞɟɥɟɧɧɵɟ ɮɨɪɦɵ 
ɱɪɟɡɜɵɱɚɣɧɨ ɝɟɬɟɪɨɝɟɧɧɵ ɩɨ ɢɡɭɱɟɧɧɨɦɭ ɩɪɢɡɧɚɤɭ, ɧɚ ɱɬɨ ɭɤɚɡɵɜɚɸɬ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ, ɢ ɨɛɵɱɧɨ ɱɟɬɤɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɵ ɧɚ 2 ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ 
ɤɥɚɫɫɚ. ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɢɥɢ ɤ-831 ɢ ɤ-972 − ɞɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɟɧ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ. ɉɨɫɥɟ ɞɜɭɤɪɚɬɧɨɣ ɠɟɫɬɤɨɣ ɛɪɚɤɨɜɤɢ ɜ ɮɚɡɟ ɜɫɯɨɞɨɜ ɨɬɨɛɪɚɥɢ 
ɭɫɬɨɣɱɢɜɵɟ ɥɢɧɢɢ. ȼɵɞɟɥɢɥɚɫɶ ɬɚɤɠɟ ɝɪɭɩɩɚ ɨɛɪɚɡɰɨɜ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɝɚɨɥɹɧ – 

ɧɚɰɢɨɧɚɥɶɧɚɹ ɤɭɥɶɬɭɪɚ ɜ ɋɟɜɟɪɨ-ȼɨɫɬɨɱɧɨɦ ɢ ȼɨɫɬɨɱɧɨɦ Ʉɢɬɚɟ) ɫ ɯɚɪɚɤɬɟɪɧɨɣ 
ɭɦɟɪɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɬɥɟ. 

ȼ ɥɚɛɨɪɚɬɨɪɢɢ ɢɡɭɱɚɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ 50 ɨɛɪɚɡɰɨɜ, ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ ɤɨɬɨɪɵɯ ɜ 

ɭɫɥɨɜɢɹɯ ɄɈɋ ȼɂɊ ɜ ɬɟɱɟɧɢɟ ɪɹɞɚ ɥɟɬ ɛɵɥɚ ɨɱɟɧɶ ɧɢɡɤɚ. Ⱦɨɫɬɨɜɟɪɧɵɟ ɨɬɥɢɱɢɹ ɩɨ 
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ɫɬɟɩɟɧɢ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɨɬ ɜɨɫɩɪɢɢɦɱɢɜɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɹɜɢɥɢ ɭ 34 ɢɡɭɱɟɧɧɵɯ ɮɨɪɦ. 
ȼɫɟ ɨɛɪɚɡɰɵ ɝɟɬɟɪɨɝɟɧɧɵ ɩɨ ɞɚɧɧɨɦɭ ɩɪɢɡɧɚɤɭ, ɩɪɢɱɟɦ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɷɤɫɩɪɟɫɫɢɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɧɚɪɭɠɟɧ ɥɢɲɶ ɭ ɲɟɫɬɢ ɨɛɪɚɡɰɨɜ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɪɟɞɢɬɟɥɸ ɨɫɬɚɥɶɧɵɯ 
ɮɨɪɦ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɝɟɧɚɦɢ ɫ ɛɨɥɟɟ ɫɥɚɛɵɦ ɮɟɧɨɬɢɩɢɱɟɫɤɢɦ ɩɪɨɹɜɥɟɧɢɟɦ. ɇɚɦɢ 
ɩɨɥɭɱɟɧɵ ɭɫɬɨɣɱɢɜɵɟ ɥɢɧɢɢ, ɜɵɞɟɥɟɧɧɵɟ ɢɡ ɨɛɪɚɡɰɨɜ Ɉɞɟɫɫɤɢɣ 360 ɢ Cherhata. 

ɋɭɞɚɧɫɤɚɹ ɬɪɚɜɚ (S. sudanense (Piper) Stapf) – ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɡɥɚɤɨɜɵɯ 
ɤɨɪɦɨɜɵɯ ɤɭɥɶɬɭɪ, ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɧɚ ɸɝɟ Ɋɨɫɫɢɢ. Ȼɥɚɝɨɞɚɪɹ ɫɤɨɪɨɫɩɟɥɨɫɬɢ, 
ɯɨɥɨɞɨɫɬɨɣɤɨɫɬɢ ɜ ɸɜɟɧɢɥɶɧɨɣ ɮɚɡɟ, ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɯɨɪɨɲɢɦ ɤɨɪɦɨɜɵɦ 

ɤɚɱɟɫɬɜɚɦ, ɩɪɢɝɨɞɧɨɫɬɢ ɞɥɹ ɫɩɥɨɲɧɨɝɨ ɩɨɫɟɜɚ, ɫɭɞɚɧɫɤɚɹ ɬɪɚɜɚ ɢ ɫɨɪɝɨ-ɫɭɞɚɧɤɨɜɵɟ 
ɝɢɛɪɢɞɵ ɫɬɚɥɢ ɡɚɧɢɦɚɬɶ ɜɫɟ ɛɨɥɶɲɢɟ ɩɨɫɟɜɧɵɟ ɩɥɨɳɚɞɢ. S. sudanense ɡɚɫɟɥɹɟɬɫɹ 
ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟɣ ɨɛɵɱɧɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɨɞɧɚɤɨ ɜ ɭɫɥɨɜɢɹɯ ɜɫɩɵɲɤɢ 
ɦɚɫɫɨɜɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ ɛɨɥɶɲɢɧɫɬɜɚ ɨɛɪɚɡɰɨɜ ɫɭɳɟɫɬɜɟɧɧɨ 
ɜɨɡɪɚɫɬɚɟɬ. ɇɚ ɠɟɫɬɤɨɦ ɢɧɜɚɡɢɨɧɧɨɦ ɮɨɧɟ ɨɱɟɧɶ ɱɟɬɤɨ ɜɵɹɜɥɹɟɬɫɹ ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ ɩɨ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɬɥɟ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɨɛɪɚɡɰɨɜ ɫɭɞɚɧɫɤɨɣ ɬɪɚɜɵ. ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɭɫɥɨɜɢɹɯ ɢɫɫɥɟɞɨɜɚɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ S. graminum 100 ɦɟɫɬɧɵɯ ɮɨɪɦ ɢ ɫɬɚɪɨɞɚɜɧɢɯ 
ɫɨɪɬɨɜ (ɜɫɟɝɨ ɜ ɤɨɥɥɟɤɰɢɢ ȼɂɊ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɨɤɨɥɨ 400 ɨɛɪɚɡɰɨɜ). ȼɫɟ ɨɛɪɚɡɰɵ 
ɨɤɚɡɚɥɢɫɶ ɜ ɛɨɥɶɲɟɣ ɢɥɢ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɝɟɬɟɪɨɝɟɧɧɵ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɪɟɞɢɬɟɥɸ, 
ɥɢɲɶ ɞɜɟ ɢɡɭɱɟɧɧɵɟ ɮɨɪɦɵ (ɤ-88/1, ɂɬɚɥɢɹ ɢ ɤ-123, ɍɤɪɚɢɧɚ) ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ 
ɜɵɫɨɤɨɣ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶɸ. ȼɵɞɟɥɢɥɢ 25 ɝɟɬɟɪɨɝɟɧɧɵɯ ɨɛɪɚɡɰɨɜ, ɭ ɤɨɬɨɪɵɯ 
ɭɫɬɨɣɱɢɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɡɚɳɢɳɟɧɵ ɜɵɫɨɤɨɷɤɫɩɪɟɫɫɢɜɧɵɦɢ ɝɟɧɚɦɢ; 34 ɨɛɪɚɡɰɚ ɢɦɟɸɬ 
ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨ ɫɥɚɛɵɦ ɮɟɧɨɬɢɩɢɱɟɫɤɢɦ ɩɪɨɹɜɥɟɧɢɟɦ. ȼɵɫɨɤɚɹ ɱɚɫɬɨɬɚ 
ɭɫɬɨɣɱɢɜɵɯ ɮɨɪɦ ɫɪɟɞɢ ɨɛɪɚɡɰɨɜ ɫɭɞɚɧɫɤɨɣ ɬɪɚɜɵ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɣ ɤɭɥɶɬɭɪɵ ɜ ɫɟɥɟɤɰɢɢ ɧɚ ɢɦɦɭɧɢɬɟɬ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɢɤɢɟ ɪɨɞɢɱɢ ɦɨɝɭɬ ɢɝɪɚɬɶ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɨɩɨɥɧɟɧɢɢ ɡɚɩɚɫɚ 
ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɪɚɫɬɟɧɢɣ ɤ ɛɨɥɟɡɧɹɦ ɢ ɜɪɟɞɢɬɟɥɹɦ. ȼ ɋɒȺ ɞɨ 
ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɲɢɪɨɤɨ ɜɨɡɞɟɥɵɜɚɥɢɫɶ ɭɫɬɨɣɱɢɜɵɟ ɤ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ 
ɫɨɪɬɚ ɢ ɝɢɛɪɢɞɵ ɫɨɪɝɨ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ S. virgatum (Hack.) Stapf. Ɇɵ 
ɢɡɭɱɢɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɪɟɞɢɬɟɥɸ ɜɫɟɣ ɤɨɥɥɟɤɰɢɢ ɞɢɤɨɝɨ ɫɨɪɝɨ (110 ɨɛɪɚɡɰɨɜ). 
ɇɟɤɨɬɨɪɵɟ ɮɨɪɦɵ ɧɟ ɭɞɚɥɨɫɶ ɨɰɟɧɢɬɶ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɧɟɜɫɯɨɠɟɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɜɵɞɟɥɟɧɨ ɥɢɲɶ 9 ɝɟɬɟɪɨɝɟɧɧɵɯ ɮɨɪɦ, ɭɫɬɨɣɱɢɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɵɯ ɡɚɳɢɳɟɧɵ 
ɝɟɧɚɦɢ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɦɢ ɫɥɚɛɭɸ ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ, 17 ɨɛɪɚɡɰɨɜ ɢɦɟɸɬ ɝɟɧɵ ɫɨ 
ɫɥɚɛɵɦ ɮɟɧɨɬɢɩɢɱɟɫɤɢɦ ɷɮɮɟɤɬɨɦ. Ɉɱɟɜɢɞɧɨ, ɞɨɧɨɪɚɦɢ ɷɮɮɟɤɬɢɜɧɵɯ ɝɟɧɨɜ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɝɨ ɤ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɬɨɥɶɤɨ 
ɤɭɥɶɬɢɜɢɪɭɟɦɵɟ ɜɢɞɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɬɪɨɝɪɟɫɫɢɹ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɬ ɞɢɤɨɪɚɫɬɭɳɢɯ ɜɢɞɨɜ ɫɨɪɝɨ 
ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɟɫɩɟɪɫɩɟɤɬɢɜɧɚ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɹɜɥɟɧɵ ɜɵɫɨɤɨɭɫɬɨɣɱɢɜɵɟ 
ɮɨɪɦɵ ɫɪɟɞɢ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɜɢɞɨɜ (ɩɪɟɠɞɟ ɜɫɟɝɨ, ɯɥɟɛɧɨɟ ɫɨɪɝɨ ɢ ɫɭɞɚɧɫɤɚɹ ɬɪɚɜɚ). 
Ƚɟɧɨɮɨɧɞ ɪɨɞɚ Sorghum ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɢ ɲɢɪɨɤɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ 
ɫɥɚɛɨɷɤɫɩɪɟɫɫɢɪɭɸɳɢɯɫɹ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ. ȼɫɟ ɜɵɞɟɥɟɧɧɵɟ ɮɨɪɦɵ ɝɟɬɟɪɨɝɟɧɧɵ ɩɨ 
ɢɡɭɱɟɧɧɨɦɭ ɩɪɢɡɧɚɤɭ. 

Ɉɰɟɧɤɚ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɚ, ɱɬɨ ɫɥɚɛɨ 
ɩɨɜɪɟɠɞɚɟɦɵɟ S. graminum ɨɛɪɚɡɰɵ ɨɛɥɚɞɚɸɬ ɢ ɚɧɬɢɛɢɨɡɨɦ, ɢ ɚɧɬɢɤɫɟɧɨɡɨɦ ɤ 
ɜɪɟɞɢɬɟɥɸ, ɩɪɢɱɟɦ ɭɪɨɜɟɧɶ ɢɯ ɩɪɨɹɜɥɟɧɢɹ ɤɨɪɪɟɥɢɪɭɟɬ ɫɨ ɫɬɟɩɟɧɶɸ ɩɨɜɪɟɠɞɟɧɢɹ, 
ɜɵɪɚɠɟɧɧɨɣ ɜ ɛɚɥɥɚɯ.  

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɧɭɬɪɢɜɢɞɨɜɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ ɬɥɢ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɨɛɪɚɡɰɵ ɋɚɪɜɚɲɢ, 
Deer, Shallu, ɤ-1362 ɢ ɤ-9436 ɡɚɳɢɳɟɧɵ ɪɚɡɧɵɦɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. Ɉɰɟɧɢɥɢ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ ɬɟɫɬ-ɤɥɨɧɚɦɢ ɬɥɢ ɜɫɟɣ ɤɨɥɥɟɤɰɢɢ ɭɫɬɨɣɱɢɜɵɯ ɮɨɪɦ. Ɉɛɪɚɡɰɵ ɫ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɨɬ S. virgatum (Shallu ɢ KS-30) ɡɚɳɢɳɟɧɵ ɨɛɳɢɦ ɝɟɧɨɦ (ɝɟɧɚɦɢ). 
ȼɢɪɭɥɟɧɬɧɨɫɬɶ ɢ ɚɜɢɪɭɥɟɧɬɧɨɫɬɶ ɬɥɢ ɤ ɨɛɪɚɡɰɚɦ ɋɚɪɜɚɲɢ, ɢ-589430 (PI 264453, 

ɂɫɩɚɧɢɹ) ɢ ɤ-457 (PI 264453, ɋɒȺ) ɜɫɟɝɞɚ ɫɨɜɩɚɞɚɥɢ, ɱɬɨ ɬɚɤɠɟ ɩɨɡɜɨɥɢɥɨ 
ɩɪɟɞɩɨɥɨɠɢɬɶ ɧɚɥɢɱɢɟ ɨɛɳɟɝɨ ɝɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
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Ʉɥɨɧɨɦ ɬɥɢ, ɜɢɪɭɥɟɧɬɧɵɦ ɤɨ ɜɫɟɦ ɞɢɮɮɟɪɟɧɰɢɚɬɨɪɚɦ, ɡɚɫɟɥɢɥɢ 21 ɥɢɧɢɸ, 
ɤɨɬɨɪɵɟ ɜɵɞɟɥɟɧɵ ɧɚɦɢ ɢɡ ɝɟɬɟɪɨɝɟɧɧɵɯ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɪɚɡɰɨɜ. ȼɵɫɨɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɨɛɥɚɞɚɥɢ 19 ɥɢɧɢɣ, ɨɬɨɛɪɚɧɧɵɯ ɢɡ ɨɛɪɚɡɰɨɜ ɫɨɪɝɨ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ 
ɤɨɥɥɟɤɰɢɸ ȼɂɊ ɢɡ Ʉɢɬɚɹ: ɤɤ-830, 831, 922, 923, 924, 928, 929, 930, 931, 932, 933, 1206, 

1237, 1238, 1239, 1241, 1243, 1251, 2588. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɬɢɯ ɥɢɧɢɣ 
ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɜ ɫɟɥɟɤɰɢɢ (ɋɚɪɜɚɲɢ, Deer, Shallu), ɚ ɬɚɤɠɟ ɨɬ ɝɟɧɨɜ 
ɨɛɪɚɡɰɨɜ ɤ-1362 Ⱦɭɪɪɚ ɛɟɥɚɹ ɢ ɤ-9436 ɋɨɪɝɨɝɪɚɞɫɤɨɟ. Ʌɢɧɢɢ, ɜɵɞɟɥɟɧɧɵɟ ɢɡ ɨɛɪɚɡɰɨɜ 
ɤ-1240 (Ⱦɠɭɝɚɪɚ ɛɟɥɚɹ, Ɂɚɩɚɞɧɵɣ Ʉɢɬɚɣ), ɤ-10092 (Ɉɞɟɫɫɤɢɣ 360, ɍɤɪɚɢɧɚ) ɢ ɤ-5091 

(Cherhata, Ɇɚɪɨɤɤɨ) ɫɢɥɶɧɨ ɩɨɜɪɟɠɞɚɥɢɫɶ ɬɥɟɣ ɷɬɨɝɨ ɤɥɨɧɚ. 
ȼ ɬɟɱɟɧɢɟ ɬɪɟɯ ɥɟɬ ɢɡɭɱɚɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɥɢɧɢɢ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɨɛɪɚɡɰɚ ɤ-1240, 

ɤɨ ɜɫɟɦ ɢɦɟɜɲɢɦɫɹ ɜ ɧɚɲɟɦ ɪɚɫɩɨɪɹɠɟɧɢɢ ɤɥɨɧɚɦ. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ 169 ɤɥɨɧɨɜ ɬɥɢ 
ɚɜɢɪɭɥɟɧɬɧɵ ɤ ɨɛɪɚɡɰɚɦ ɤ-1362 ɢ ɤ-1240; 7 ɤɥɨɧɨɜ ɫɢɥɶɧɨ ɩɨɜɪɟɠɞɚɥɢ ɨɛɚ ɨɛɪɚɡɰɚ. 
ɉɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɤɥɨɧɨɜ, ɜɢɪɭɥɟɧɬɧɵɯ ɤ ɨɛɪɚɡɰɚɦ ɋɚɪɜɚɲɢ, ɋɨɪɝɨɝɪɚɞɫɤɨɟ, 
Ɉɪɚɧɠɟɜɨɟ 66, KS-30, Shallu ɢ Deer, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɨɜɪɟɠɞɚɥɢ ɤ-1240. Ɇɨɠɧɨ 
ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɪɚɡɰɚ ɤ-1240 ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɝɟɧɨɜ ɨɫɬɚɥɶɧɵɯ 
ɨɛɪɚɡɰɨɜ ɢɡ Ɂɚɩɚɞɧɨɝɨ Ʉɢɬɚɹ ɢ ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɜ ɫɟɥɟɤɰɢɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 
ɩɨɜɪɟɠɞɟɧɧɨɫɬɶ ɤ-1240 ɢ ɤ-1362 ɤɥɨɧɚɦɢ ɬɥɢ ɜɫɟɝɞɚ ɫɨɜɩɚɞɚɥɚ,  ɬ. ɟ., ɜɟɪɨɹɬɧɨ, ɝɟɧɵ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɪɚɡɰɨɜ ɤ-1240 ɢ ɤ-1362 ɬɨɠɞɟɫɬɜɟɧɧɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɥɟɬɧɟɣ ɪɚɛɨɬɵ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɥɢ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɝɨ ɤ 
ɮɢɬɨɮɚɝɭ. Ⱦɨɦɢɧɚɧɬɧɵɣ (Sgr1) ɢ ɪɟɰɟɫɫɢɜɧɵɣ (Sgr2) ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɦɟɟɬ ɨɛɪɚɡɟɰ 
ɤ-457 (PI 264453, ɋɒȺ). Ƚɟɧ Sgr1 ɜɵɹɜɥɟɧ ɬɚɤɠɟ ɭ ɨɛɪɚɡɰɨɜ ɢ-589430 (PI 264453, 

ɂɫɩɚɧɢɹ) ɢ ɤ-3852 (ɋɚɪɜɚɲɢ, ȼɟɧɝɪɢɹ). ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɷɬɢ ɮɨɪɦɵ ɢɦɟɸɬ ɢ ɝɟɧ 
Sgr2. Ɉɛɪɚɡɰɵ ɤ-9921 (Shallu, ɋɒȺ) ɢ ɤ-9922 (KS-30, ɋɒȺ) ɢɦɟɸɬ ɧɟɩɨɥɧɨɫɬɶɸ 
ɞɨɦɢɧɚɧɬɧɵɣ ɝɟɧ ɭɫɬɨɣɱɢɜɨɫɬɢ Sgr3. Ⱦɨɦɢɧɚɧɬɧɨɦɭ ɝɟɧɭ ɨɛɪɚɡɰɚ ɤ-6694 (Deer, ɋɒȺ) 
ɩɪɢɫɜɨɟɧ ɫɢɦɜɨɥ Sgr4. Ⱦɨɦɢɧɚɧɬɧɵɣ (Sgr5) ɢ ɪɟɰɟɫɫɢɜɧɵɣ (Sgr6) ɝɟɧɵ ɜɵɹɜɥɟɧɵ ɭ 
ɨɛɪɚɡɰɨɜ ɤ-1362 (Ⱦɭɪɪɚ ɛɟɥɚɹ, ɋɢɪɢɹ) ɢ ɤ-1240 (Ⱦɠɭɝɚɪɚ ɛɟɥɚɹ, Ʉɢɬɚɣ). ɋɨɪɬ 
ɋɨɪɝɨɝɪɚɞɫɤɨɟ (ɤ-9436, Ɋɨɫɬɨɜɫɤɚɹ ɨɛɥ.) ɢɦɟɟɬ ɝɟɧ Sgr5. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚɥɢɱɢɟ ɝɟɧɨɜ 
Sgr5 ɢ Sgr6 ɭ ɨɛɪɚɡɰɨɜ ɤ-10092 (Ɉɞɟɫɫɤɢɣ 360, ɍɤɪɚɢɧɚ) ɢ ɤ-5091 (Cherhata, Ɇɚɪɨɤɤɨ). 
Ⱦɨɦɢɧɚɧɬɧɵɦ (Sgr7) ɢ ɪɟɰɟɫɫɢɜɧɵɦ (Sgr8) ɝɟɧɚɦɢ ɡɚɳɢɳɟɧ ɨɛɪɚɡɟɰ ɤ-924 (Ⱦɠɭɝɚɪɚ 
ɛɟɥɚɹ, Ʉɢɬɚɣ). ɉɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɨɞɢɧ ɢɡ ɷɬɢɯ ɝɟɧɨɜ ɟɫɬɶ ɭ ɨɛɪɚɡɰɚ ɤ-923 (Ⱦɠɭɝɚɪɚ 
ɛɟɥɚɹ, Ʉɢɬɚɣ). ɍ ɨɛɪɚɡɰɚ ɤ-930 (Ⱦɠɭɝɚɪɚ ɛɟɥɚɹ, Ʉɢɬɚɣ) ɜɵɹɜɥɟɧɵ ɞɜɚ ɞɨɦɢɧɚɧɬɧɵɯ 
ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɯ ɝɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɢ (Sgr9, Sgr10). Ɉɞɧɨɦɭ ɢɡ ɞɜɭɯ ɞɨɦɢɧɚɧɬɧɵɯ ɝɟɧɨɜ 
ɨɛɪɚɡɰɚ ɤ-1237 (Ⱦɠɭɝɚɪɚ ɛɟɥɚɹ, Ʉɢɬɚɣ) ɩɪɢɫɜɨɟɧ ɫɢɦɜɨɥ Sgr11. Ƚɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ 

Sgr5–Sgr11 – ɧɨɜɵɟ, ɪɚɧɟɟ ɧɟ ɢɫɩɨɥɶɡɨɜɚɜɲɢɟɫɹ ɜ ɫɟɥɟɤɰɢɢ (Ɋɚɞɱɟɧɤɨ, 2000). 
Ⱥɧɚɥɢɡɢɪɨɜɚɥɢ ɬɚɤɠɟ ɧɚɫɥɟɞɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɪɚɫɧɨɞɚɪɫɤɨɣ ɩɨɩɭɥɹɰɢɢ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɢ ɭ 9 ɮɨɪɦ ɡɟɪɧɨɜɨɝɨ ɫɨɪɝɨ ɢ ɫɭɞɚɧɫɤɨɣ ɬɪɚɜɵ. 
Ⱦɨɦɢɧɚɧɬɧɵɣ ɝɟɧ ɨɛɪɚɡɰɚ Capbam (ɤ-455, ɋɒȺ), ɩɪɨɹɜɥɹɸɳɢɣɫɹ ɩɪɨɬɢɜ ɨɬɞɟɥɶɧɵɯ 
ɤɥɨɧɨɜ ɧɚɫɟɤɨɦɨɝɨ, ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɪɚɧɟɟ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ 
Sgr1–Sgr11 ɢ ɨɛɨɡɧɚɱɟɧ ɫɢɦɜɨɥɨɦ Sgr12. ɋɨɪɬ ɋɚɪɜɚɲɢ (ɤ-3852, ȼɟɧɝɪɢɹ), ɩɨɦɢɦɨ 
ɞɨɦɢɧɚɧɬɧɨɝɨ ɝɟɧɚ Sgr1, ɡɚɳɢɳɟɧ ɬɚɤɠɟ ɪɟɰɟɫɫɢɜɧɵɦ ɝɟɧɨɦ (ɨɱɟɜɢɞɧɨ, Sgr2) ɩɪɨɬɢɜ 
ɨɬɞɟɥɶɧɵɯ ɤɥɨɧɨɜ ɬɥɢ. Ɉɛɪɚɡɰɵ ɡɟɪɧɨɜɨɝɨ ɫɨɪɝɨ ɤ-928 ɢ ɤ-929 (Ⱦɠɭɝɚɪɚ ɛɟɥɚɹ, 
Ɂɚɩɚɞɧɵɣ Ʉɢɬɚɣ) ɢɦɟɸɬ ɩɨ 2 ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɞɨɦɢɧɚɧɬɧɵɯ ɝɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɢ, 
ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ ɝɟɧɨɜ Sgr1 – Sgr4, Sgr6, Sgr9, Sgr10. Ƚɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɪɚɡɰɚ ɤ-

929 ɨɬɥɢɱɚɸɬɫɹ ɬɚɤɠɟ ɨɬ ɝɟɧɚ Sgr5. ɍ ɨɛɪɚɡɰɚ ɤ-928 ɜɵɹɜɥɟɧ ɬɪɟɬɢɣ ɞɨɦɢɧɚɧɬɧɵɣ ɝɟɧ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɣɫɹ ɩɪɨɬɢɜ ɨɬɞɟɥɶɧɵɯ ɤɥɨɧɨɜ ɬɥɢ. ɗɬɨɦɭ ɝɟɧɭ ɩɪɢɫɜɨɟɧ 
ɫɢɦɜɨɥ Sgr13. Ɉɛɪɚɡɰɵ ɫɭɞɚɧɫɤɨɣ ɬɪɚɜɵ ɤ-100 ɢ ɤ-122 (ɍɤɪɚɢɧɚ) ɢɦɟɸɬ ɩɨ 2 
ɞɨɦɢɧɚɧɬɧɵɯ ɝɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɧɚɫɟɤɨɦɨɦɭ; ɩɨ ɨɞɧɨɦɭ ɞɨɦɢɧɚɧɬɧɨɦɭ ɢ 
ɪɟɰɟɫɫɢɜɧɨɦɭ ɝɟɧɭ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɹɜɥɟɧɨ ɭ ɨɛɪɚɡɰɨɜ ɤ-62, ɤ-99 (ɍɤɪɚɢɧɚ) ɢ ɤ-96 

(Ɋɨɫɫɢɹ). Ⱦɨɦɢɧɚɧɬɧɵɟ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɬɚ Ɉɞɟɫɫɤɚɹ 25 (ɤ-122), ɤɨɬɨɪɵɟ 
ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɨɬɢɜ ɱɚɫɬɢ ɤɥɨɧɨɜ ɢɡ ɩɪɢɪɨɞɧɨɣ ɩɨɩɭɥɹɰɢɢ ɬɥɢ, ɨɛɨɡɧɚɱɟɧɵ ɫɢɦɜɨɥɚɦɢ 
Sgr14 ɢ Sgr15 (Ɋɚɞɱɟɧɤɨ, 2006).  
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Ƚɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ Sgr1 – Sgr4 ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɚɧɟɟ ɜ ɫɟɥɟɤɰɢɢ ɢ 
ɧɟɷɮɮɟɤɬɢɜɧɵ; ɱɚɫɬɨɬɵ ɜɢɪɭɥɟɧɬɧɵɯ ɤ ɝɟɧɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ Sgr5 ɢ Sgr6 ɤɥɨɧɨɜ ɜ 
ɤɪɚɫɧɨɞɚɪɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɮɢɬɨɮɚɝɚ ɦɚɥɵ, ɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɧɚɫɟɤɨɦɨɝɨ ɫ ɨɛɪɚɡɰɚɦɢ, ɢɦɟɸɳɢɦɢ ɝɟɧɵ Sgr7 – Sgr11, ɧɟ ɨɛɧɚɪɭɠɟɧɨ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 
ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɪɚɡɰɨɜ ɤ-1362 ɢ ɤ-9436 ɷɮɮɟɤɬɢɜɧɵ ɬɨɥɶɤɨ ɩɪɨɬɢɜ ɟɜɪɨɩɟɣɫɤɢɯ 
ɩɨɩɭɥɹɰɢɣ ɬɥɢ, ɚ ɫɨɪɬɚ ɋɚɪɜɚɲɢ – ɬɨɥɶɤɨ ɩɪɨɬɢɜ ɚɡɢɚɬɫɤɢɯ.  

ȼɵɹɜɥɟɧɵ ɬɚɤɠɟ ɨɛɪɚɡɰɵ ɫ ɷɮɮɟɤɬɢɜɧɵɦɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɤɨɬɨɪɵɦ 
ɩɨɤɚ ɟɳɟ ɧɟ ɩɪɢɫɜɨɟɧɵ ɫɢɦɜɨɥɵ. Ɍɚɤ, ɞɨɦɢɧɚɧɬɧɵɣ ɝɟɧ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɤɪɚɫɧɨɞɚɪɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɬɥɢ ɜɵɹɜɥɟɧ ɭ ɨɛɪɚɡɰɚ ɤ-1206; ɞɨɦɢɧɚɧɬɧɵɦ ɢ 
ɪɟɰɟɫɫɢɜɧɵɦ ɝɟɧɚɦɢ ɡɚɳɢɳɟɧ ɨɛɪɚɡɟɰ ɤ-1243. Ⱥɥɥɟɥɶɧɵɟ ɨɬɧɨɲɟɧɢɹ ɷɬɢɯ ɝɟɧɨɜ 
ɩɨɤɚ ɧɟɢɡɜɟɫɬɧɵ. ɍɫɬɨɣɱɢɜɵɣ ɤɨɦɩɨɧɟɧɬ ɝɟɬɟɪɨɝɟɧɧɨɣ ɥɢɧɢɢ Ⱥ-278 ɧɟɫɟɬ 
ɞɨɦɢɧɚɧɬɧɵɣ ɝɟɧ, ɤɨɬɨɪɵɣ ɤɨɧɬɪɨɥɢɪɭɟɬ ɭɦɟɪɟɧɧɨɟ ɩɪɨɹɜɥɟɧɢɟ ɩɪɢɡɧɚɤɚ ɢ 
ɧɟɡɚɜɢɫɢɦ ɨɬ ɝɟɧɨɜ ɨɛɪɚɡɰɚ ɤ-923 (Ɋɚɞɱɟɧɤɨ, 1995; 2000). 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɡɜɨɥɢɥɢ ɜɵɹɜɢɬɶ ɝɟɧɟɬɢɱɟɫɤɭɸ ɨɞɧɨɪɨɞɧɨɫɬɶ 
ɞɨɧɨɪɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɝɨ ɤ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɯɫɹ ɜ 
ɫɟɥɟɤɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦɚɯ Ɋɨɫɫɢɢ (ɋɚɪɜɚɲɢ) ɢ ɋɒȺ (PI 264453). ȿɳɟ ɨɞɢɧ ɩɪɢɦɟɪ 
ɝɟɧɟɬɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ – ɨɛɳɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɭ ɨɛɪɚɡɰɨɜ ɤ-1362,      

ɤ-1240 ɢ ɤ-9436. ȼɫɟ ɨɛɪɚɡɰɵ ɷɬɨɣ ɝɪɭɩɩɵ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ: ɋɨɪɝɨɝɪɚɞɫɤɨɟ – ɫɨɜɪɟɦɟɧɧɵɣ ɫɨɪɬ ɫɚɯɚɪɧɨɝɨ ɫɨɪɝɨ, 
Ⱦɠɭɝɚɪɚ ɛɟɥɚɹ ɢ Ⱦɭɪɪɚ ɛɟɥɚɹ – ɦɟɫɬɧɵɟ ɮɨɪɦɵ ɡɟɪɧɨɜɨɝɨ ɫɨɪɝɨ ɢɡ Ʉɢɬɚɹ ɢ ɋɢɪɢɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɧɢ ɢ ɬɟ ɠɟ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɧɟ ɢɫɩɨɥɶɡɨɜɚɜɲɢɟɫɹ ɜ ɫɟɥɟɤɰɢɢ 

ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ, ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɜ ɫɚɦɨɦ ɪɚɡɧɨɪɨɞɧɨɦ ɦɚɬɟɪɢɚɥɟ.  
Ɂɚɩɚɫ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɩɨɥɧɟɧ. ȼɵɞɟɥɟɧɨ 24 

ɨɛɪɚɡɰɚ ɡɟɪɧɨɜɨɝɨ ɢ ɫɚɯɚɪɧɨɝɨ ɫɨɪɝɨ, ɚ ɬɚɤɠɟ ɨɞɧɚ ɫɬɟɪɢɥɶɧɚɹ ɥɢɧɢɹ, ɝɟɧɵ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɬɨɪɵɯ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɝɟɧɨɜ ɬɟɯ ɨɛɪɚɡɰɨɜ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ 
ɫɟɥɟɤɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦɚɯ Ɋɨɫɫɢɢ ɢ ɋɒȺ. Ⱦɥɹ 19 ɨɛɪɚɡɰɨɜ ɢɡ Ʉɢɬɚɹ ɫɩɟɰɢɮɢɱɟɫɤɨɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɝɟɧɨɬɢɩɚɦɢ ɬɥɢ ɧɟ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɞɥɹ ɫɟɥɟɤɰɢɢ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɱɟɪɤɧɭɬɶ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɟɥɟɤɰɢɢ ɦɟɫɬɧɵɯ ɮɨɪɦ, ɫɨɛɪɚɧɧɵɯ ɟɳɟ 
ɜɨ ɜɪɟɦɟɧɚ ɩɟɪɜɵɯ ɷɤɫɩɟɞɢɰɢɣ ȼɂɊ. ɇɚɩɪɢɦɟɪ, ɢɡ ɛɨɥɟɟ 23000 ɨɰɟɧɟɧɧɵɯ ɜ 1980-ɟ 
ɝɨɞɵ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ S. graminum ɨɛɪɚɡɰɨɜ ɫɨɪɝɨ T. L. Harvey ɫ ɫɨɚɜɬɨɪɚɦɢ (1991) ɧɟ 
ɧɚɲɥɢ ɧɢ ɨɞɧɨɣ ɭɫɬɨɣɱɢɜɨɣ ɤ «ɫɨɪɝɨɜɨɦɭ» ɛɢɨɬɢɩɭ I ɮɨɪɦɵ. ȼ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ 
ɢɡɭɱɟɧɢɟ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟɝɨ ɨɛɴɟɦɚ ɤɨɥɥɟɤɰɢɢ ɩɨɡɜɨɥɢɥɨ ɜɵɹɜɢɬɶ ɫɜɵɲɟ 20 
ɜɵɫɨɤɨɭɫɬɨɣɱɢɜɵɯ ɨɛɪɚɡɰɨɜ, ɩɪɢɱɟɦ 2 ɢɡ ɧɢɯ – ɤ-1362 ɢ ɤ-924 (PI 550610 ɢ PI 550607 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), ɩɟɪɟɞɚɧɧɵɟ ɚɦɟɪɢɤɚɧɫɤɢɦ ɤɨɥɥɟɝɚɦ, ɨɛɥɚɞɚɸɬ ɚɧɬɢɛɢɨɡɨɦ ɢ 
ɚɧɬɢɤɫɟɧɨɡɨɦ ɤ ɜɪɟɞɢɬɟɥɸ ɜ ɋɒȺ (Andrews et al., 1993; Bowling, Wilde, 1996) ɢ 
ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɟɥɟɤɰɢɢ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɟɫɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɟɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɝɟɧɨɜ, ɜ 
ɫɟɥɟɤɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɛɟɤɤɪɨɫɫɨɜ, ɤɨɬɨɪɵɣ ɨɫɨɛɟɧɧɨ ɭɞɨɛɟɧ ɜ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɧɟɞɨɫɬɚɬɤɨɦ ɪɚɧɟɟ ɩɨɥɭɱɟɧɧɨɝɨ ɫɨɪɬɚ ɹɜɥɹɟɬɫɹ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɤ 
ɜɪɟɞɧɵɦ ɨɪɝɚɧɢɡɦɚɦ, ɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɥɭɱɲɚɬɶ ɟɝɨ ɩɨ ɞɪɭɝɢɦ ɩɪɢɡɧɚɤɚɦ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɥɟɬɧɟɣ ɪɚɛɨɬɵ ɩɨɥɭɱɟɧɵ ɱɚɫɬɢɱɧɵɟ ɚɧɚɥɨɝɢ ɜɵɜɟɞɟɧɧɵɯ ɪɚɧɟɟ ɫɨɪɬɨɜ 
ɧɚ ɛɚɡɟ ɞɜɭɯ ɞɨɧɨɪɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ – ɨɛɪɚɡɰɨɜ ɤ-924 (Ʉɢɬɚɣ) ɢ ɤ-1362 (ɋɢɪɢɹ). ȼ 
ɤɚɱɟɫɬɜɟ ɪɟɤɭɪɪɟɧɬɧɵɯ ɪɨɞɢɬɟɥɟɣ ɢɫɩɨɥɶɡɨɜɚɥɢ ɨɛɪɚɡɰɵ ɡɟɪɧɨɜɨɝɨ ɫɨɪɝɨ 
Ɂɟɪɧɨɝɪɚɞɫɤɨɟ 54, ɍɪɨɠɚɣɧɨɟ 8, Ʉɭɛɚɧɫɤɨɟ ɤɪɚɫɧɨɟ 1677, ɏɟɝɚɪɢ 2259, Ʌ-100. Ɍɚɤ ɤɚɤ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɨɫɢɬ ɞɨɦɢɧɚɧɬɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɪɨɜɨɞɢɥɢ ɧɟɩɪɟɪɵɜɧɵɟ ɧɚɫɵɳɚɸɳɢɟ 
ɫɤɪɟɳɢɜɚɧɢɹ. ȼɫɟɝɨ ɛɵɥɨ ɫɨɡɞɚɧɨ 9 ɧɨɜɵɯ ɞɨɧɨɪɨɜ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɱɢɫɥɨ ɩɨɥɭɱɟɧɧɵɯ 
ɮɨɪɦ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ (ɫɜɵɲɟ 400 ɥɢɧɢɣ F10 – F15 BC1 – BC2), ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɨɬɛɨɪɚ ɭɫɬɨɣɱɢɜɵɯ ɥɢɧɢɣ, ɩɪɟɜɨɫɯɨɞɹɳɢɯ ɦɚɬɟɪɢɧɫɤɢɟ 
ɮɨɪɦɵ ɢ ɫɨɡɞɚɧɧɵɟ ɪɚɧɟɟ ɞɨɧɨɪɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ ɪɹɞɭ ɩɪɢɡɧɚɤɨɜ. ɋɨɡɞɚɸɬɫɹ ɬɚɤɠɟ 
ɭɫɬɨɣɱɢɜɵɟ ɤ ɮɢɬɨɮɚɝɭ ɫɬɟɪɢɥɶɧɵɟ ɥɢɧɢɢ ɫɨɪɝɨ ɢ ɢɯ ɮɟɪɬɢɥɶɧɵɟ ɚɧɚɥɨɝɢ. ȼ ɷɬɢɯ 
ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɪɚɡɰɵ ɤ-928, ɤ-929, ɤ-1237 ɢ ɫɬɟɪɢɥɶɧɚɹ ɥɢɧɢɹ 
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ɇɢɡɤɨɪɨɫɥɨɟ 81ɫ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɥɭɱɢɥɢ 2 ɞɨɧɨɪɚ ɢ 350 ɥɢɧɢɣ F4 – F9 BC1 – 

BC2.  

Ɉɛɪɚɡɰɵ ɫɨɪɝɨ ɫ ɧɨɜɵɦɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ S. graminum ɨɬɜɟɱɚɸɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɞɨɧɨɪɚɦ (Ɇɟɪɟɠɤɨ, 1984): ɨɧɢ ɥɟɝɤɨ ɫɤɪɟɳɢɜɚɸɬɫɹ ɫ 
ɭɥɭɱɲɚɟɦɵɦɢ ɫɨɪɬɚɦɢ ɢ ɞɚɸɬ ɩɪɢ ɷɬɨɦ ɜɵɫɨɤɨɮɟɪɬɢɥɶɧɨɟ ɩɨɬɨɦɫɬɜɨ, ɞɨɫɬɚɬɨɱɧɨ 
ɭɧɢɜɟɪɫɚɥɶɧɵ ɢ ɧɟ ɢɦɟɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɝɟɧɟɬɢɱɟɫɤɢ ɫɰɟɩɥɟɧɧɵɯ ɫ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɜɪɟɞɢɬɟɥɸ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɨɬɨɦɫɬɜɨ ȼɋ1 ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɟɟ 
ɩɪɢɟɦɥɟɦɵɦ ɩɨ ɚɝɪɨɧɨɦɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ, ɱɟɦ ȼɋ2. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɭɥɶɬɭɪɵ ɡɧɚɱɟɧɢɟ ɬɨɝɨ ɢɥɢ 
ɢɧɨɝɨ ɫɩɨɫɨɛɚ ɪɚɫɲɢɪɟɧɢɹ ɪɚɡɧɨɨɛɪɚɡɢɹ ɩɨ ɝɟɧɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɧɵɦ. 
Ɍɚɤ, ɝɟɧɨɮɨɧɞ ɦɹɝɤɨɣ ɢ ɬɜɟɪɞɨɣ ɩɲɟɧɢɰɵ ɛɟɞɟɧ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɬɥɹɦ ɮɨɪɦɚɦɢ, 
ɨɞɧɚɤɨ ɥɢɲɶ ɨɛɪɚɡɰɵ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɜɢɞɨɜ ɫɨɪɝɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟ. ȼ ɫɥɭɱɚɟ ɢɫɱɟɪɩɚɧɢɹ ɝɟɧɨɮɨɧɞɚ 
ɨɫɧɨɜɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɸɬ ɦɭɬɚɧɬɧɵɟ ɮɨɪɦɵ, ɫɨɡɞɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ. ɇɚɲɢ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɫɨɦɚɤɥɨɧɚɥɶɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ 
ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɩɲɟɧɢɰɵ ɢ ɹɱɦɟɧɹ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɨɛɵɤɧɨɜɟɧɧɨɣ 
ɡɥɚɤɨɜɨɣ ɬɥɟ (Radchenko, Tyryshkin, 2004). 

ɋɪɨɤ «ɩɨɥɟɡɧɨɣ ɠɢɡɧɢ» ɝɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɫɥɭɱɚɟ ɟɝɨ ɲɢɪɨɤɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 ɥɟɬ. əɱɦɟɧɧɚɹ (ɪɭɫɫɤɚɹ ɩɲɟɧɢɱɧɚɹ) ɬɥɹ – 

ɤɥɸɱɟɜɨɣ ɜɪɟɞɢɬɟɥɶ ɡɟɪɧɨɜɵɯ ɤɨɥɨɫɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɋɒȺ. ȼ 1994 ɝ. ɛɵɥɢ ɜɵɩɭɳɟɧɵ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɨɪɬɚ ɩɲɟɧɢɰɵ ɫ ɝɟɧɨɦ ɭɫɬɨɣɱɢɜɨɫɬɢ Dn4, ɚ ɭɠɟ ɜ 2003 ɝ. ɜ ɲɬɚɬɟ 
Ʉɨɥɨɪɚɞɨ ɧɚ ɩɨɫɟɜɚɯ ɫɨɪɬɚ Prairie Red, ɡɚɳɢɳɟɧɧɨɝɨ ɷɬɢɦ ɝɟɧɨɦ, ɧɚɛɥɸɞɚɥɢ ɜɫɩɵɲɤɭ 
ɪɚɡɦɧɨɠɟɧɢɹ ɮɢɬɨɮɚɝɚ. ɇɨɜɚɹ ɜɧɭɬɪɢɜɢɞɨɜɚɹ ɮɨɪɦɚ (ɛɢɨɬɢɩ 2, ɩɨɡɞɧɟɟ ɨɛɨɡɧɚɱɟɧɧɵɣ 
ɤɚɤ RWA2) ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɫɬɚɥɚ ɞɨɦɢɧɢɪɨɜɚɬɶ (73–95%) ɧɚ ɩɨɫɟɜɚɯ ɩɲɟɧɢɰɵ ɢ 
ɹɱɦɟɧɹ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɜ ɱɟɬɵɪɟɯ ɲɬɚɬɚɯ (Puterka et al., 2007). ȿɳɟ ɨɞɢɧ ɩɪɢɦɟɪ – 

ɜɨɡɞɟɥɵɜɚɧɢɟ ɭɫɬɨɣɱɢɜɵɯ ɤ ɛɢɨɬɢɩɭ ȿ S. graminum ɝɢɛɪɢɞɨɜ ɫɨɪɝɨ ɜ ɋɒȺ. ɋɟɦɟɧɚ 
ɷɬɢɯ ɝɢɛɪɢɞɨɜ ɧɚɱɚɥɢ ɩɪɨɞɚɜɚɬɶ ɫ 1982 ɝ., ɤ 1986 ɝ. ɨɛɴɟɦ ɩɪɨɞɚɠ ɜ ɲɬɚɬɟ Ɉɤɥɚɯɨɦɚ 
ɫɨɫɬɚɜɢɥ 38% ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ (Kerns et al., 1987); ɜ ɲɬɚɬɟ Ʉɚɧɡɚɫ ɜ 1989 ɝ. 
ɩɪɢɦɟɪɧɨ ɩɨɥɨɜɢɧɚ ɩɥɨɳɚɞɟɣ ɫɨɪɝɨ ɛɵɥɚ ɡɚɧɹɬɚ ɭɫɬɨɣɱɢɜɵɦɢ ɝɢɛɪɢɞɚɦɢ, ɜ Ɍɟɯɚɫɟ – 

90% (Reese et al., 1990). Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ «ɫɨɪɝɨɜɨɝɨ» ɛɢɨɬɢɩɚ I ɨɬɦɟɱɟɧɨ ɜ 1990 ɝ., ɩɪɢ 
ɷɬɨɦ ɜɫɟ ɧɚɣɞɟɧɧɵɟ ɪɚɧɟɟ ɢɫɬɨɱɧɢɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɤɚɡɚɥɢɫɶ ɧɟɷɮɮɟɤɬɢɜɧɵ (Harvey 
et al., 1991). ȼ Ɋɨɫɫɢɢ ɫɨɪɝɨ – ɦɟɧɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɤɭɥɶɬɭɪɚ, ɩɨɷɬɨɦɭ ɩɪɟɨɛɥɚɞɚɧɢɟ 
ɜɢɪɭɥɟɧɬɧɵɯ ɤ ɫɨɪɬɭ ɋɚɪɜɚɲɢ ɤɥɨɧɨɜ ɜ ɤɪɚɫɧɨɞɚɪɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɬɥɢ ɨɬɦɟɱɟɧɨ ɧɚɦɢ 
ɩɪɢɦɟɪɧɨ ɱɟɪɟɡ 20 ɥɟɬ ɩɨɫɥɟ ɜɵɩɭɫɤɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɨɪɬɨɜ ɢ ɝɢɛɪɢɞɨɜ, ɢɦɟɸɳɢɯ ɜ 
ɪɨɞɨɫɥɨɜɧɨɣ ɷɬɨɬ ɞɨɧɨɪ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɨ ɯɚɪɚɤɬɟɪɭ ɮɟɧɨɬɢɩɢɱɟɫɤɨɝɨ 
ɩɪɨɹɜɥɟɧɢɹ ɢ ɧɚɫɥɟɞɨɜɚɧɢɹ ɧɟɥɶɡɹ ɨɬɥɢɱɢɬɶ ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɪɟɨɞɨɥɟɜɚɟɦɭɸ 
ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɟɣ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɬ ɧɟɩɪɟɨɞɨɥɟɜɚɟɦɨɣ (ɞɥɢɬɟɥɶɧɨɣ). ɂ 
ɛɨɥɶɲɢɟ, ɢ ɦɚɥɵɟ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɝɨ ɤ S. graminum ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɝɟɧɨɬɢɩɚɦɢ ɜɪɟɞɢɬɟɥɹ ɢ, ɜɨɩɪɟɤɢ ɩɨɫɬɭɥɚɬɚɦ ȼɚɧ ɞɟɪ ɉɥɚɧɤɚ 
(Van der Plank, 1968), ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɨɫɧɨɜɨɣ ɞɥɢɬɟɥɶɧɨ ɫɨɯɪɚɧɹɸɳɟɣɫɹ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
ȼɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ ɩɪɟɨɞɨɥɟɧɢɹ ɦɚɥɵɯ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɞɬɜɟɪɠɞɟɧɚ 
ɧɚɛɥɸɞɟɧɢɹɦɢ ɡɚ ɫɟɡɨɧɧɨɣ ɞɢɧɚɦɢɤɨɣ ɫɨɫɬɚɜɚ ɩɪɢɪɨɞɧɨɣ ɩɨɩɭɥɹɰɢɢ ɧɚɫɟɤɨɦɨɝɨ ɧɚ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɪɬɟ (Ɋɚɞɱɟɧɤɨ ɢ ɞɪ., 2001). Ɉɱɟɜɢɞɧɨ, ɫɜɹɡɢ ɦɟɠɞɭ ɮɟɧɨɬɢɩɢɱɟɫɤɢɦ 
ɩɪɨɹɜɥɟɧɢɟɦ, ɝɟɧɟɬɢɱɟɫɤɢɦ ɤɨɧɬɪɨɥɟɦ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ. 

Ɇɵ ɩɪɟɞɩɨɥɨɠɢɥɢ, ɱɬɨ ɩɪɢɱɢɧɭ ɞɥɢɬɟɥɶɧɨɝɨ ɫɨɯɪɚɧɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɥɟɞɭɟɬ 
ɢɫɤɚɬɶ ɧɟ ɜ ɦɟɯɚɧɢɡɦɚɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɚɪɚɡɢɬɚ ɢ ɯɨɡɹɢɧɚ, ɚ ɜ ɧɟɝɚɬɢɜɧɵɯ ɞɥɹ ɮɢɬɨɮɚɝɚ 
ɩɨɫɥɟɞɫɬɜɢɹɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɭɬɚɰɢɢ ɜɢɪɭɥɟɧɬɧɨɫɬɢ. ȼ ɫɢɫɬɟɦɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɫɨɪɝɨ – ɨɛɵɤɧɨɜɟɧɧɚɹ ɡɥɚɤɨɜɚɹ ɬɥɹ  ɧɚɦɢ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɝɢɩɨɬɟɡɭ ɨ 
ɫɜɹɡɢ ɪɟɞɤɨɣ ɜɢɪɭɥɟɧɬɧɨɫɬɢ ɮɢɬɨɮɚɝɚ ɫ ɩɨɧɢɠɟɧɧɨɣ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶɸ. Ʉɥɨɧɵ ɢɡ 
ɤɪɚɫɧɨɞɚɪɫɤɨɣ ɩɨɩɭɥɹɰɢɢ S. graminum, ɜɢɪɭɥɟɧɬɧɵɟ ɤ ɝɟɧɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ Sgr5 ɢ Sgr6, 
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ɦɟɧɟɟ ɩɥɨɞɨɜɢɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɜɢɪɭɥɟɧɬɧɵɦɢ ɢ ɜɵɬɟɫɧɹɸɬɫɹ ɩɪɢ ɪɟɩɪɨɞɭɤɰɢɢ 
ɦɨɞɟɥɶɧɵɯ ɩɨɩɭɥɹɰɢɣ ɧɚ ɜɨɫɩɪɢɢɦɱɢɜɨɣ ɥɢɧɢɢ ɫɨɪɝɨ (Ɋɚɞɱɟɧɤɨ ɢ ɞɪ., 2007ɛ). 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, ɨɛɫɭɠɞɚɟɦɵɯ  ɜ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɡɚɪɭɛɟɠɧɨɣ ɧɚɭɱɧɨɣ 
ɩɟɱɚɬɢ: ɱɟɪɟɞɨɜɚɧɢɟ ɜɨ ɜɪɟɦɟɧɢ ɫɨɪɬɨɜ ɫ ɪɚɡɧɵɦɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ; «ɦɨɡɚɢɤɢ» 
(ɜɨɡɞɟɥɵɜɚɧɢɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɫɨɪɬɨɜ ɫ ɪɚɡɧɵɦɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ 
ɚɪɟɚɥɟ ɜɪɟɞɢɬɟɥɹ); ɫɟɥɟɤɰɢɹ ɦɭɥɶɬɢɥɢɧɟɣɧɵɯ ɫɨɪɬɨɜ (ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɦɟɫɟɣ 
ɮɟɧɨɬɢɩɢɱɟɫɤɢ ɫɯɨɞɧɵɯ ɥɢɧɢɣ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɝɟɧɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ); 
ɩɢɪɚɦɢɞɢɪɨɜɚɧɢɟ (ɨɛɴɟɞɢɧɟɧɢɟ ɜ ɨɞɧɨɦ ɝɟɧɨɬɢɩɟ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ). 
Ⱦɚɧɧɵɟ ɫɬɪɚɬɟɝɢɢ ɫɟɥɟɤɰɢɢ ɧɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵ ɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɥɸɛɵɯ 
ɤɨɦɛɢɧɚɰɢɹɯ. 

Ɇɢɪɨɜɨɣ ɨɩɵɬ ɢ ɧɚɲɢ ɫɨɛɫɬɜɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɡɚɦɟɞɥɟɧɢɟ 
ɩɪɨɰɟɫɫɚ ɚɞɚɩɬɚɰɢɢ ɜɪɟɞɢɬɟɥɟɣ ɤ ɭɫɬɨɣɱɢɜɵɦ ɫɨɪɬɚɦ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɲɢɪɟɧɢɹ ɡɚɩɚɫɚ 
ɷɮɮɟɤɬɢɜɧɵɯ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɬ ɡɧɚɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɷɜɨɥɸɰɢɢ 
ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɜɪɟɞɢɬɟɥɟɣ ɫ ɪɚɫɬɟɧɢɹɦɢ-ɯɨɡɹɟɜɚɦɢ. ɇɟɨɛɯɨɞɢɦɨ ɞɥɢɬɟɥɶɧɨɟ ɢɡɭɱɟɧɢɟ 
ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɩɭɥɹɰɢɣ ɬɥɟɣ ɩɨ ɩɪɢɡɧɚɤɭ ɜɢɪɭɥɟɧɬɧɨɫɬɢ ɤ ɝɟɧɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɪɚɫɬɟɧɢɹ-ɯɨɡɹɢɧɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɟɞɥɨɠɢɬɶ ɨɛɨɫɧɨɜɚɧɧɭɸ ɫɯɟɦɭ ɪɚɡɦɟɳɟɧɢɹ ɫɨɪɬɨɜ 
ɫ ɪɚɡɧɵɦɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɫɨɡɞɚɧɢɟ «ɧɟɪɟɝɭɥɹɪɧɨɣ», ɬ. ɟ. ɧɢɱɟɦ ɧɟ 
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɣ ɦɨɡɚɢɤɢ ɫɨɪɬɨɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɩɨɥɧɟ ɜɨɡɦɨɠɧɨ. 

ɉɪɟɞɥɨɠɟɧɧɚɹ ɫɬɪɚɬɟɝɢɹ ɫɟɥɟɤɰɢɢ ɦɨɠɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɭɠɟ ɫɟɣɱɚɫ – 

ɩɪɟɠɞɟ ɜɫɟɝɨ, ɞɥɹ ɪɟɝɭɥɹɰɢɢ ɱɢɫɥɟɧɧɨɫɬɢ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɥɚɤɨɜɨɣ ɬɥɢ ɧɚ ɫɨɪɝɨ.  
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Ɉɛɪɚɡɰɵ ɢɡ ɤɨɥɥɟɤɰɢɢ ɞɢɤɢɯ ɤɥɭɛɧɟɧɨɫɧɵɯ ɜɢɞɨɜ ɪɨɞɚ Solanum L. ɢ ɦɟɠɜɢɞɨɜɵɯ 
ɝɢɛɪɢɞɨɜ ɨɰɟɧɟɧɵ ɜ ɩɨɥɟɜɵɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ 
ɩɚɬɨɝɟɧɚɦ ɤɚɪɬɨɮɟɥɹ: Phytophthora infestans (Mont.) de Bary, Y-ɜɢɪɭɫɭ, Globodera rostochiensis 
(Woll.) Behrens. ȼɩɟɪɜɵɟ ȾɇɄ-ɦɚɪɤɟɪɵ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɢɬɨɮɬɨɪɨɡɭ (R1-1205, R3-1380, 
RB-629), ɜɢɪɭɫɭ Y (GP122/EcoRV-406, RYSC3-320), ɢ ɡɨɥɨɬɢɫɬɨɣ ɤɚɪɬɨɮɟɥɶɧɨɣ ɧɟɦɚɬɨɞɟ 
ɩɚɬɨɬɢɩɚ Ro1 (TG 689, Gro1-4) ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɢɡɭɱɟɧɢɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɞɢɤɢɯ 
ɪɨɞɢɱɟɣ ɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɏɟɧɨɬɢɩɢɱɟɫɤɢ ɢ ɝɟɧɨɬɢɩɢɱɟɫɤɢ ɪɚɡɧɨɨɛɪɚɡɧɵɣ ɦɚɬɟɪɢɚɥ 
ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɤɥɭɛɧɟɜɨɣ ɪɟɩɪɨɞɭɤɰɢɢ ɢ ɫɨɫɬɚɜɥɹɟɬ ɤɥɨɧɨɜɭɸ ɤɨɥɥɟɤɰɢɸ. ɗɬɚ ɤɨɥɥɟɤɰɢɹ 
ɨɬɪɚɠɚɟɬ ɫɩɟɤɬɪ ɢɡɦɟɧɱɢɜɨɫɬɢ ɞɢɤɢɯ ɤɥɭɛɧɟɧɨɫɧɵɯ ɪɨɞɢɱɟɣ ɢ ɫɟɥɟɤɰɢɨɧɧɵɯ ɮɨɪɦ ɢ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɝɟɧɨɦɢɤɢ ɢ 
ɢɧɬɪɨɝɪɟɫɫɢɜɧɨɣ ɫɟɥɟɤɰɢɢ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Solanum, ɫɟɥɟɤɰɢɹ ɤɚɪɬɨɮɟɥɹ, ɮɢɬɨɮɬɨɪɨɡ, Y-ɜɢɪɭɫ, ɧɟɦɚɬɨɞɚ 
ɩɚɬɨɬɢɩɚ Ro1, ȾɇɄ-ɦɚɪɤɟɪɵ, R-ɝɟɧɵ. 
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Summary 

 
Samples from the collection of wild tuber species Solanum and interspecific hybrids were 

evaluated in field and laboratory tests for resistance to most dangerous potato pathogens: 

Phytophthora infestans (Mont.) de Bary, Y-virus, Globodera rostochiensis (Woll.) Behrens. For the 

first time DNA markers for the R-genes for resistance to late blight (R1-1205, R3-1380, RB-629), 

potato virus Y (GP122/EcoRV-406, RYSC3-320), and nematode pathotype Ro1 (TG 689, Gro1-4) 

have been used to evaluate genetic variation in wild potato relatives and breeding material. New 

knowledge has been gained on the diversity of gene pools of wild potato species. Phenotypically and 

genotypically diverse material is maintained as clonal reproductions of potato genotypes. This 

collection of potato clones exhibits the range of variation of wild potato relatives and cultivated potato. 

It becomes a basis for further research in comparative and functional genomics and potato 

introgression breeding. 

Key words: Solanum, potato breeding, late blight, potato virus Y, nematode pathotype Ro1, 

DNA markers, R-genes. 

 

ȼɜɟɞɟɧɢɟ 

 

ɋɪɟɞɢ ɨɫɧɨɜɧɵɯ ɪɚɡɞɟɥɨɜ ɫɟɥɟɤɰɢɢ ɤɚɤ ɧɚɭɱɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɇ. ɂ. ȼɚɜɢɥɨɜ 
ɨɫɨɛɨ ɜɵɞɟɥɹɥ ɭɱɟɧɢɟ ɨɛ ɢɫɯɨɞɧɨɦ ɦɚɬɟɪɢɚɥɟ. ɇɨɜɚɬɨɪɫɬɜɨ ɇ. ɂ. ȼɚɜɢɥɨɜɚ 
ɡɚɤɥɸɱɚɥɨɫɶ ɜ ɩɨɫɬɪɨɟɧɢɢ ɛɨɬɚɧɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɨɫɧɨɜ ɫɟɥɟɤɰɢɢ ɜɡɚɦɟɧ ɪɚɧɟɟ 
ɫɭɳɟɫɬɜɨɜɚɜɲɟɝɨ ɮɪɚɝɦɟɧɬɚɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɢɞɨɜ, ɜ ɪɚɡɪɚɛɨɬɤɟ ɢ  ɩɪɢɦɟɧɟɧɢɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ «ɜɢɞɨɜɨɝɨ ɢ ɪɨɞɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ» 
ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ (ȼɚɜɢɥɨɜ, 1935).  

«Ɋɟɜɨɥɸɰɢɸ ɜ ɫɟɥɟɤɰɢɢ ɤɚɪɬɨɮɟɥɹ» ɩɪɨɢɡɜɟɥɢ ɷɤɫɩɟɞɢɰɢɢ ȼɂɊ ɜ ɫɬɪɚɧɵ 
ɐɟɧɬɪɚɥɶɧɨɣ ɢ ɘɠɧɨɣ Ⱥɦɟɪɢɤɢ ɢ ɨɬɤɪɵɬɢɟ ɰɟɧɬɪɨɜ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɷɬɨɣ 
ɤɭɥɶɬɭɪɵ (Ȼɭɤɚɫɨɜ, 1933). ɂɡɭɱɟɧɢɟ ɦɧɨɝɨɨɛɪɚɡɢɹ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ ɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɞɥɹ ɰɟɥɟɣ ɫɟɥɟɤɰɢɢ ɧɚɱɚɥɨɫɶ ɜ ȼɂɊɟ ɫɪɚɡɭ ɩɨɫɥɟ ɨɩɭɛɥɢɤɨɜɚɧɢɹ ɩɟɪɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɷɬɢɯ ɷɤɫɩɟɞɢɰɢɣ. Ⱦɢɤɢɟ ɤɥɭɛɧɟɧɨɫɧɵɟ ɜɢɞɵ, ɧɟɩɪɢɝɨɞɧɵɟ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 
ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɨɤɚɡɚɥɢɫɶ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɝɟɧɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ 
ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɨɪɬɨɜ ɤɚɪɬɨɮɟɥɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɥɹ ɫɟɥɟɤɰɢɢ ɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɚɬɨɝɟɧɚɦ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɮɚɤɬɨɪɚɦ ɫɪɟɞɵ (Ȼɭɤɚɫɨɜ, Ʉɚɦɟɪɚɡ, 
1972). Ȼɥɚɝɨɞɚɪɹ ɷɤɫɩɟɞɢɰɢɨɧɧɵɦ ɫɛɨɪɚɦ ɢ ɜɡɚɢɦɧɨɦɭ ɨɛɦɟɧɭ ɫ ɡɚɪɭɛɟɠɧɵɦɢ 
ɫɬɪɚɧɚɦɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 20 ɜɟɤɚ ɤɨɥɥɟɤɰɢɹ ɤɚɪɬɨɮɟɥɹ ȼɂɊ ɩɨɩɨɥɧɹɥɚɫɶ ɧɨɜɵɦɢ 
ɨɛɪɚɡɰɚɦɢ ɞɢɤɢɯ ɢ ɤɭɥɶɬɭɪɧɵɯ ɮɨɪɦ Solanum (Ƚɨɪɛɚɬɟɧɤɨ, Ʉɢɪɭ, 2007). ɂɬɨɝɢ 
ɦɧɨɝɨɥɟɬɧɟɝɨ ɢɡɭɱɟɧɢɹ ɷɬɨɣ ɤɨɥɥɟɤɰɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɤɨɦɩɥɟɤɫɧɨɦ ɩɨɞɯɨɞɟ ɤ 
ɨɛɴɟɤɬɭ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɬɳɚɬɟɥɶɧɨɦ ɢ ɜɫɟɫɬɨɪɨɧɧɟɦ ɚɧɚɥɢɡɟ ɪɚɡɥɢɱɧɵɯ ɚɫɩɟɤɬɨɜ 
ɛɢɨɥɨɝɢɢ ɤɚɪɬɨɮɟɥɶɧɨɝɨ ɪɚɫɬɟɧɢɹ (Ȼɭɤɚɫɨɜ, Ʉɚɦɟɪɚɡ, 1972; Ȼɭɞɢɧ, 1986, 1997). 

ɉɨɥɭɱɟɧɨ ɢɦɟɧɧɨ ɬɨ «ɡɧɚɧɢɟ ɚɦɩɥɢɬɭɞɵ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ, 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɪɚɡɥɢɱɢɣ ɜ ɩɪɟɞɟɥɚɯ ɜɢɞɨɜ», ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɤɨɬɨɪɨɝɨ ɝɨɜɨɪɢɥ ɇ. ɂ. ȼɚɜɢɥɨɜ (1935).  

Ⱦɨɫɬɢɠɟɧɢɹ ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɥɨɝɢɢ ɤɨɧɰɚ 20 – ɧɚɱɚɥɚ 21 ɜɟɤɨɜ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ 
ɩɟɪɟɯɨɞɭ ɧɚ ɧɨɜɵɣ ɭɪɨɜɟɧɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɠɢɜɵɯ 
ɨɛɴɟɤɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɛɴɟɤɬɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɂɚɦɟɬɧɵɣ 
ɩɪɨɝɪɟɫɫ ɞɨɫɬɢɝɧɭɬ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɤɚɪɬɨɮɟɥɹ ɢ ɩɨɪɚɠɚɸɳɢɯ ɟɝɨ ɜɪɟɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ. 
ȼɵɩɨɥɧɟɧɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɝɟɧɨɦɨɜ ɤɚɪɬɨɮɟɥɹ (Potato genome…), ɜɨɡɛɭɞɢɬɟɥɹ 
ɮɢɬɨɮɬɨɪɨɡɚ – ɨɨɦɢɰɟɬɚ Phytophthora infestans (Mont.) de Bary (Haas et al., 2009), 

ɦɨɡɚɢɱɧɵɯ ɜɢɪɭɫɨɜ X, S, M, Y, A (http://www.ncbi.nlm.nih.gov/genome/browse). 

Ʉɥɨɧɢɪɨɜɚɧɵ ɝɟɧɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɞɢɤɢɯ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ ɫ 
P. infestans: R1 ɭ Solanum demissum Lindl. (Ballvora et al., 2002), RB ɭ Solanum 

bulbocastanum Dun. (Song et al., 2003). Ʉɚɪɬɢɪɨɜɚɧɵ ɞɨɦɢɧɚɧɬɧɵɟ ɝɟɧɵ, 

ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɤɪɚɣɧɸɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ Y-ɜɢɪɭɫɭ. Ʌɨɤɭɫɵ ɝɟɧɨɜ Ryand (ɜɢɞ Solanum 

andigenum Juz. et Buk.) ɢ Rysto (ɜɢɞ Solanum stoloniferum Schlechtd.) ɜɵɹɜɥɟɧɵ ɜ ɨɞɧɨɦ ɢ 
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ɬɨɦ ɠɟ ɪɟɝɢɨɧɟ XI ɯɪɨɦɨɫɨɦɵ (Hämäläinen J. et al., 1997; Brigneti et al., 1997, 

ɫɨɨɬɜɟɬɫɬɜɟɧɨ). Ⱦɪɭɝɨɣ ɝɟɧ ɤɪɚɣɧɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɢɞɚ S. stoloniferum – Ryf sto –
ɥɨɤɚɥɢɡɨɜɚɧ ɧɚ XII ɯɪɨɦɨɫɨɦɟ (Flis et al., 2005), ɝɟɧ Rychc (ɜɢɞ Solanum chacoense Bitter) 

– ɧɚ IX ɯɪɨɦɨɫɨɦɟ (Hosaka et al., 2001). Ʌɨɤɚɥɢɡɨɜɚɧ ɝɟɧ H1 (ɜɢɞ S. andigenum), 

ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɫɟɥɟɤɰɢɢ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɧɟɦɚɬɨɞɟ Globodera 

rostochiensis (Woll.) Behrens. ȿɝɨ ɥɨɤɭɫ ɤɚɪɬɢɪɨɜɚɧ ɧɚ ɞɥɢɧɧɨɦ ɩɥɟɱɟ V ɯɪɨɦɨɫɨɦɵ 
(Bakker et al., 2004). Ⱦɪɭɝɨɣ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɧɟɦɚɬɨɞɟ ɝɟɧ Gro1-4 ɭ 
ɜɢɞɚ Solanum spegazzinii Bitt. ɥɨɤɚɥɢɡɨɜɚɧ ɧɚ ɤɨɪɨɬɤɨɦ ɩɥɟɱɟ VII ɯɪɨɦɨɫɨɦɵ ɢ 
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ ɤɚɤ ɱɥɟɧ ɛɨɥɶɲɨɝɨ ɫɟɦɟɣɫɬɜɚ ɝɟɧɨɜ Gro1, ɤɥɚɫɬɟɪ ɤɨɬɨɪɵɯ 
ɨɛɴɟɞɢɧɹɟɬ ɤɚɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ, ɬɚɤ ɢ ɩɫɟɜɞɨɝɟɧɵ  (Paal et al., 2004). Ɋɟɚɥɶɧɨɟ ɭɱɚɫɬɢɟ 
R-ɝɟɧɨɜ ɜ ɡɚɳɢɬɟ ɤɚɪɬɨɮɟɥɹ ɨɬ ɷɬɢɯ ɩɚɬɨɝɟɧɨɜ ɞɨɤɚɡɚɧɨ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɝɟɧɨɦɢɤɢ (Bryan, Hein, 2008). Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɨɰɟɧɟɧɧɨɟ 
ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɜɪɟɞɧɵɦ ɨɪɝɚɧɢɡɦɚɦ ɜ ɤɨɥɥɟɤɰɢɢ ȼɂɊ, ɬɟɩɟɪɶ ɫɥɟɞɭɟɬ ɞɨɩɨɥɧɢɬɶ ɞɚɧɧɵɦɢ 
ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ R-ɝɟɧɨɜ. 

ɋɩɨɫɨɛɧɨɫɬɶ ɤɭɥɶɬɭɪɧɨɝɨ ɢ ɞɢɤɨɝɨ ɤɚɪɬɨɮɟɥɹ ɤ ɜɟɝɟɬɚɬɢɜɧɨɦɭ ɪɚɡɦɧɨɠɟɧɢɸ 
ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɹɬɶ ɨɬɞɟɥɶɧɵɟ ɝɟɧɨɬɢɩɵ ɜ ɜɢɞɟ ɤɥɨɧɨɜ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɪɹɞɚ ɥɟɬ, 
ɩɪɨɜɨɞɢɬɶ ɫ ɧɢɦɢ ɩɨɥɟɜɵɟ ɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɨɩɵɬɵ ɜ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ ɢ 
ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɚ ɡɚɬɟɦ ɫɨɩɨɫɬɚɜɥɹɬɶ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ. ɇɚɦɢ 
ɫɮɨɪɦɢɪɨɜɚɧɚ ɢ ɫɢɧɯɪɨɧɧɨ ɢɡɭɱɟɧɚ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɢ ɫ ɩɨɦɨɳɶɸ ȾɇɄ-

ɦɚɪɤɟɪɨɜ ɤɥɨɧɨɜɚɹ ɤɨɥɥɟɤɰɢɹ ɞɢɤɢɯ ɜɢɞɨɜ ɢ ɝɢɛɪɢɞɨɜ ɞɢɤɢɯ ɜɢɞɨɜ ɫ ɤɭɥɶɬɭɪɧɵɦ 
ɤɚɪɬɨɮɟɥɟɦ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɨɛɪɚɡɰɨɜ ɤɥɨɧɨɜɨɣ ɤɨɥɥɟɤɰɢɢ 
ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɢɬɨɮɬɨɪɨɡɭ, Y-ɜɢɪɭɫɭ ɤɚɪɬɨɮɟɥɹ, ɡɨɥɨɬɢɫɬɨɣ ɤɚɪɬɨɮɟɥɶɧɨɣ 
ɧɟɦɚɬɨɞɟ G. rostochiensis ɩɚɬɨɬɢɩ Ro1 ɢ ɧɚɥɢɱɢɸ ȾɇɄ-ɦɚɪɤɟɪɨɜ R-ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

Ɇɚɬɟɪɢɚɥ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɪɚɫɬɟɧɢɹ ɞɢɤɢɯ ɜɢɞɨɜ ɢ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ 
ɤɚɪɬɨɮɟɥɹ. ɂɡɭɱɟɧɵ ɪɚɫɬɟɧɢɹ 20 ɞɢɤɢɯ ɜɢɞɨɜ – ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 10 ɫɟɪɢɣ ɜ ɫɨɫɬɚɜɟ 
ɫɟɤɰɢɢ Petota ɪɨɞɚ Solanum. ȼ ɬɨɦ ɱɢɫɥɟ ɫɟɜɟɪɨɚɦɟɪɢɤɚɧɫɤɢɟ ɜɢɞɵ ɫɟɪɢɣ: Verrucosa 

Buk. (Solanum verrucosum Schlechtd.), Demissa Buk. (Solanum brachycarpum Corr., 

S. demissum, Solanum hougasii Corr.), Longipedicellata Buk. (Solanum fendleri A. Gray, 

Solanum hjertingii Hawk., Solanum papita Rydb., Solanum polytrichon Rydb., 

S. stoloniferum), Polyadenia Buk. (Solanum polyadenium Greenm.), Pinnatisecta Rydb. 

(Solanum brachistotrichum (Bitt.) Rydb., Solanum jamesii Torr., Solanum pinnatisectum 

Dun., Solanum stenophyllidium Bitt., Solanum tarnii Hawkes et Hjerting), Cardiophylla Buk. 

(Solanum cardiophyllum Lindl., Solanum ehrenbergii (Bitt.) Rydb), Bulbocastana Rydb. 

(S. bulbocastanum) ɢ ɞɜɚ ɸɠɧɨɚɦɟɪɢɤɚɧɫɤɢɯ ɜɢɞɚ ɫɟɪɢɣ: Bukasoviana Gorbat. (Solanum 

avilesiii Hawkes et Hjerting) ɢ Simpliciora (Buk.) Gorbat. (Solanum microdontum Bitt.). 

ȼɢɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɧɵɦ ɱɢɫɥɨɦ ɤɨɥɥɟɤɰɢɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɢ ɨɬɞɟɥɶɧɵɯ ɝɟɧɨɬɢɩɨɜ, 

ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɫɪɟɞɢ ɫɟɹɧɰɟɜ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɨɯɪɚɧɹɥɢɫɶ ɜ ɜɢɞɟ ɤɥɨɧɨɜ 

(ɬɚɛɥɢɰɚ 1). Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɬɛɨɪɟ ɤɥɨɧɨɜɵɯ ɪɚɫɬɟɧɢɣ ɞɢɤɨɝɨ ɤɚɪɬɨɮɟɥɹ ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɥɨɫɶ ɯɨɪɨɲɟɟ ɤɥɭɛɧɟɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɬɫɭɬɫɬɜɢɟ ɫɢɦɩɬɨɦɨɜ ɩɨɪɚɠɟɧɢɹ 
ɜɢɪɭɫɚɦɢ. 

ɂɡɭɱɟɧɵ 35 ɝɟɧɨɬɢɩɨɜ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ ɤɚɪɬɨɮɟɥɹ, ɨɬɨɛɪɚɧɧɵɯ ɜ 
ɩɨɬɨɦɫɬɜɚɯ ɩɟɪɜɨɝɨ ɫɤɪɟɳɢɜɚɧɢɹ, ɛɟɤɤɪɨɫɫɚ ɢɥɢ ɫɥɨɠɧɵɯ ɤɨɧɜɟɪɝɟɧɬɧɵɯ ɫɤɪɟɳɢɜɚɧɢɣ 
ɪɚɡɧɵɯ ɤɨɦɛɢɧɚɰɢɣ. Ƚɢɛɪɢɞɵ ɫɨɡɞɚɧɵ ɧɚ ɨɫɧɨɜɟ ɞɢɤɢɯ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ ɢɡ 
ɫɟɜɟɪɨɚɦɟɪɢɤɚɧɫɤɨɝɨ (S. stoloniferum, S. bulbocastanum, S. polytrichon, S. pinnatisectum, 

S. verrucosum) ɢ ɸɠɧɨɚɦɟɪɢɤɚɧɫɤɨɝɨ (Solanum berthaultii Hawkes, S. microdontum, 

Solanum simplicifolium, Solanum acaule Bitt., Solanum vernei Bitt. et Wittm. ex Engl., 

S. spegazzinii, Solanum alandiae Card., S. avilesii) ɝɟɧɰɟɧɬɪɨɜ, ɚ ɬɚɤɠɟ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ 
(S. andigenum, Solanum phureja Juz. et Buk., Solanum rybinii Juz. et Buk). ȼ ɤɚɱɟɫɬɜɟ 
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ɩɚɪɬɧɟɪɨɜ ɩɪɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɨɪɬɚ ɤɚɪɬɨɮɟɥɹ, ɞɢɝɚɩɥɨɢɞɵ ɫɨɪɬɨɜ, ɥɢɛɨ 
ɫɟɥɟɤɰɢɨɧɧɵɟ ɮɨɪɦɵ. Ʉɥɨɧɵ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ ɨɬɫɟɥɟɤɬɢɪɨɜɚɧɵ ɩɨ ɤɨɦɩɥɟɤɫɭ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ: ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ, ɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ ɤɥɭɛɧɟɣ, 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɩɚɬɨɝɟɧɚɦ (ɮɢɬɨɮɬɨɪɟ, Y-ɜɢɪɭɫɭ, ɜɨɡɛɭɞɢɬɟɥɸ ɪɚɤɚ ɤɚɪɬɨɮɟɥɹ, 
ɧɟɦɚɬɨɞɟ ɩɚɬɨɬɢɩɚ Ro1). 

 

Ɍɚɛɥɢɰɚ 1. Ⱦɢɤɢɟ ɜɢɞɵ ɤɚɪɬɨɮɟɥɹ, ɢɫɫɥɟɞɨɜɚɧɧɵɟ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 
ɢ ɫ ɩɨɦɨɳɶɸ ȾɇɄ-ɦɚɪɤɟɪɨɜ 

 

ɋɟɪɢɹ ȼɢɞ ɑɢɫɥɨ ɨɛɪɚɡɰɨɜ ɑɢɫɥɨ ɝɟɧɨɬɢɩɨɜ 

Verrucosa S. verrucosum 9              12 

Demissa S. brachycarpum 4 4 

 S. demissum              23              26 

 S. hougasii 3 4 

Longipedicellata S. fendleri 3 3 

 S. hjertingii 5 5 

 S. papita 2 2 

 S. polytrichon 9 9 

 S. stoloniferum        27 + 5*              33 + 19* 

Polyadenia S. polyadenium 7 7 

Pinnatisecta S. brachistotrichum 2 2 

 S. jamesii              10              12 

 S. pinnatisectum                7 + 4*          10 + 48* 

 S. stenophyllidium 2 3 

 S. tarnii 3 3 

Cardiophylla S. cardiophyllum 6 6 

 S. ehrenbergii              13              16 

Bulbocastana S. bulbocastanum              19              26 

Bukasoviana S. avilesii 2 2 

Simpliciora S. microdontum 4 4 

 
* Ⱦɥɹ ɜɢɞɨɜ S. stoloniferum, S. pinnatisectum ɩɨɤɚɡɚɧɨ ɨɬɞɟɥɶɧɨ ɱɢɫɥɨ ɨɛɪɚɡɰɨɜ ɢ 

ɝɟɧɨɬɢɩɨɜ, ɢɡɭɱɟɧɧɵɯ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɢ Y- ɜɢɪɭɫɭ, ɚ ɬɚɤɠɟ  ɧɚɥɢɱɢɸ ȾɇɄ-

ɦɚɪɤɟɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ R-ɝɟɧɨɜ. 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɢɡɭɱɟɧɚ ɜ ɩɨɥɟɜɵɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɨɩɵɬɚɯ. ȼ 
ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢɧɮɟɤɰɢɢ ɩɨɪɚɠɟɧɢɟ ɮɢɬɨɮɬɨɪɨɡɨɦ ɨɰɟɧɟɧɨ ɩɨ 
ɲɤɚɥɟ 1–9, ɝɞɟ 9 – ɨɬɫɭɬɫɬɜɢɟ ɩɨɪɚɠɟɧɢɹ. Ʉɨɧɬɪɨɥɶ – ɜɨɫɩɪɢɢɦɱɢɜɵɣ ɫɨɪɬ Bintje, 
ɭɫɬɨɣɱɢɜɵɣ ɫɨɪɬ ɇɚɹɞɚ. ɉɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɡɚɪɚɠɟɧɢɢ ɨɬɞɟɥɟɧɧɵɯ ɥɢɫɬɶɟɜ ɨɰɟɧɟɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɞɜɭɦ ɢɡɨɥɹɬɚɦ ɩɚɬɨɝɟɧɚ P. infestans ɢɡ ɩɨɩɭɥɹɰɢɣ, ɨɬɨɛɪɚɧɧɵɯ ɜ 
Ɍɭɥɶɫɤɨɣ ɢ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɹɯ. Ɉɛɚ ɢɡɨɥɹɬɚ ɢɦɟɥɢ ɜɫɟ ɢɡɜɟɫɬɧɵɟ ɝɟɧɵ 
ɜɢɪɭɥɟɧɬɧɨɫɬɢ (v1–11); ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɧɨɤɭɥɸɦɚ – 10–20 ɬɵɫ. ɤɨɧɢɞɢɣ/ɦɥ. Ʉɨɧɬɪɨɥɶ – 

ɥɢɫɬɶɹ ɫɨɪɬɨɜ Sante (ȼɇɂɂɎ), ȿɥɢɡɚɜɟɬɚ ɢ Latona (ȼɂɁɊ). Ɉɰɟɧɢɜɚɥɢ ɩɥɨɳɚɞɶ 
ɩɨɪɚɠɟɧɢɹ ɥɢɫɬɚ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɩɨɪɨɧɨɲɟɧɢɹ (Ɏɟɞɨɬɨɜɚ, ɉɚɬɪɢɤɟɟɜɚ, 1977; Colon 
et al., 2004).  

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ Y-ɜɢɪɭɫɭ ɨɰɟɧɟɧɚ ɩɪɢ ɞɜɭɤɪɚɬɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɢɧɨɤɭɥɹɰɢɢ ɢ 
ɩɨɫɥɟɞɭɸɳɟɦ ɢɫɩɵɬɚɧɢɢ ɧɟɩɨɪɚɠɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɦɟɬɨɞɨɦ ɩɪɢɜɢɜɤɢ. ɂɫɩɨɥɶɡɨɜɚɧɵ 
ɢɡɨɥɹɬɵ ɨɛɵɱɧɨɝɨ ɲɬɚɦɦɚ Y° (ɫɨɪɬ Ⱦɟɬɫɤɨɫɟɥɶɫɤɢɣ) ɢ ɧɟɤɪɨɬɢɱɟɫɤɨɝɨ ɲɬɚɦɦɚ YN

 

(ɫɨɪɬ Wilga, ɉɨɥɶɲɚ). ɂɧɮɟɤɰɢɨɧɧɨɫɬɶ ɢɡɨɥɹɬɨɜ ɩɨɞɬɜɟɪɠɞɟɧɚ ɪɟɚɤɰɢɟɣ ɬɟɫɬ-ɪɚɫɬɟɧɢɣ 
– Nicotiana tabacum L. (ɫɨɪɬ ɋɚɦɫɭɧ). Ɋɟɡɭɥɶɬɚɬɵ ɡɚɪɚɠɟɧɢɹ ɨɰɟɧɟɧɵ ɩɨ ɧɚɥɢɱɢɸ 
ɜɢɞɢɦɵɯ ɫɢɦɩɬɨɦɨɜ ɜɢɪɭɫɧɨɣ ɢɧɮɟɤɰɢɢ ɢ ɦɟɬɨɞɨɦ ɂɎȺ ɜ ɦɨɞɢɮɢɤɚɰɢɢ «ɞɜɨɣɧɨɣ 
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ɫɷɧɞɜɢɱ» (Clark, Adams, 1977). ɂɫɩɨɥɶɡɨɜɚɧɵ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɧɚɛɨɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
Agdia, Bioreba, ɇɉɈ «Ȼɢɨɬɟɯɧɨɥɨɝɢɹ» ɩɪɢ ȼɇɂɂɄɏ ɢɦ. Ⱥ. Ƚ. Ʌɨɪɯɚ.  

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɡɨɥɨɬɢɫɬɨɣ ɧɟɦɚɬɨɞɟ ɩɚɬɨɬɢɩɚ Ro1 (ɤɚɪɚɧɬɢɧɧɵɣ ɨɛɴɟɤɬ) 
ɨɰɟɧɟɧɚ ɜ ɥɚɛɨɪɚɬɨɪɧɨɦ ɨɩɵɬɟ ȼɂɁɊ (ɉɨɥɨɠɟɧɢɟ ɨɛ ɢɫɩɵɬɚɧɢɢ…, 1993). Ʉɥɭɛɧɢ (ɞɥɹ 
ɨɰɟɧɤɢ ɤɥɨɧɨɜ ɜ ɬɪɟɯɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ) ɜɵɫɚɠɢɜɚɥɢ ɩɨ ɨɞɧɨɦɭ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɵɟ 
ɫɨɫɭɞɵ ɨɛɴɺɦɨɦ 500 ɫɦ³. ɂɧɜɚɡɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɱɜɵ – ɨɤɨɥɨ 3,5 ɬɵɫ. ɥɢɱɢɧɨɤ/ 
100ɫɦ³. ɉɨɪɚɠɚɟɦɵɣ ɤɨɧɬɪɨɥɶ – ɫɨɪɬ ɇɟɜɫɤɢɣ, ɭɫɬɨɣɱɢɜɵɣ – ɫɨɪɬ Latona. ɍɱɟɬ ɰɢɫɬ 
ɩɪɨɜɨɞɢɥɢ ɧɚ ɤɨɦɟ ɩɨɱɜɵ ɢ ɤɨɪɧɹɯ ɪɚɫɬɟɧɢɣ. Ʉ ɤɚɬɟɝɨɪɢɢ «ɭɫɬɨɣɱɢɜɵɣ» ɨɬɧɨɫɢɥɢ 
ɨɛɪɚɡɰɵ, ɧɟ ɢɦɟɸɳɢɟ ɰɢɫɬ, «ɫɥɚɛɨɭɫɬɨɣɱɢɜɵɣ» ɨɛɪɚɡɟɰ ɢɦɟɟɬ ɧɟ ɛɨɥɟɟ ɩɹɬɢ ɩɭɫɬɵɯ 
ɰɢɫɬ ɢ «ɩɨɪɚɠɚɟɦɵɣ» ɨɛɪɚɡɟɰ – ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɰɢɫɬ ɧɚ ɤɨɪɧɹɯ ɪɚɫɬɟɧɢɣ.  

Ɇɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɵɩɨɥɧɟɧ ɧɚ ɩɪɟɩɚɪɚɬɚɯ ɬɨɬɚɥɶɧɨɣ ȾɇɄ, 
ɤɨɬɨɪɭɸ ɜɵɞɟɥɹɥɢ ɢɡ ɥɢɫɬɶɟɜ ɦɨɥɨɞɵɯ ɪɚɫɬɟɧɢɣ (ɦɚɪɤɟɪɧɵɣ ɚɧɚɥɢɡ ɝɟɧɨɜ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɢ ɡɨɥɨɬɢɫɬɨɣ ɧɟɦɚɬɨɞɟ) ɢɥɢ ɤɥɭɛɧɟɣ (ɦɚɪɤɟɪɧɵɣ ɚɧɚɥɢɡ 
ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɢɪɭɫɭ Y). ɂɫɩɨɥɶɡɨɜɚɧɵ SCAR-ɦɚɪɤɟɪɵ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɮɢɬɨɮɬɨɪɨɡɭ: R1-1205 ɝɟɧɚ R1, R3-1380 ɝɟɧɚ R3a, RB-629 ɝɟɧɚ RB (Khavkin et al., 2010; 

Pankin et al., 2010); ɦɚɪɤɟɪɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɫɨɪɬɨɜ ɢ ɫɟɥɟɤɰɢɨɧɧɵɯ 
ɮɨɪɦ ɤɚɪɬɨɮɟɥɹ, ɭɫɬɨɣɱɢɜɵɯ ɤ Y-ɜɢɪɭɫɭ: CAPS ɦɚɪɤɟɪ GP122/EcoRV-406 ɝɟɧɚ Rysto 

(Valkonen et al., 2008), SCAR-ɦɚɪɤɟɪ RYSC3-320 ɝɟɧɚ Rɭadg (Kasai et al., 2000); ɩɚɪɵ 
ɩɪɚɣɦɟɪɨɜ TG 689 (de Jong, ɧɟ ɨɩɭɛɥ.) ɢ Gro1(Paal et al., 2004), ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɪɬɨɜ ɢ ɤɥɨɧɨɜ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɡɨɥɨɬɢɫɬɨɣ ɧɟɦɚɬɨɞɟ, ɢɦɟɸɳɢɯ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɝɟɧɵ H1, Gro1-4.  

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨɛɪɚɛɨɬɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦ Microsoft 
Office Excel 2003 ɢ Statistics 6.1 Stat Soft Russia. 

 

Ɋɟɡɭɥɶɬɚɬɵ 

 

ȼ ɫɨɫɬɚɜ ɤɥɨɧɨɜɨɣ ɤɨɥɥɟɤɰɢɢ ɜɯɨɞɹɬ ɪɚɫɬɟɧɢɹ 20 ɞɢɤɢɯ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ ɢ 
ɤɥɨɧɵ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ, ɜɵɞɟɥɟɧɧɵɟ ɜ ɩɨɬɨɦɫɬɜɟ ɨɬ ɫɤɪɟɳɢɜɚɧɢɹ ɤɭɥɶɬɭɪɧɵɯ ɢ 
ɞɢɤɢɯ ɮɨɪɦ ɤɚɪɬɨɮɟɥɹ. ȼ ɤɨɥɥɟɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɠɜɢɞɨɜɨɟ ɢ ɜɧɭɬɪɢɜɢɞɨɜɨɟ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɟɤɰɢɢ Petota ɩɨ ɭɪɨɜɧɸ ɩɥɨɢɞɧɨɫɬɢ (2x, 4x, 6x) ɢ ɬɢɩɭ ɝɟɧɨɦɚ (Ⱥ ɢ ȼ-

ɬɢɩ).  
ɉɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɢ ɧɚɥɢɱɢɸ ȾɇɄ ɦɚɪɤɟɪɨɜ ɝɟɧɨɜ R1, R3a, RB 

ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɨ 190 ɝɟɧɨɬɢɩɨɜ 169 ɨɛɪɚɡɰɨɜ 20 ɞɢɤɢɯ ɜɢɞɨɜ ɢ 35 ɝɢɛɪɢɞɧɵɯ 
ɝɟɧɨɬɢɩɨɜ ɤɚɪɬɨɮɟɥɹ (ɬɚɛɥ. 2).  

ȼ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɹɯ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɝɨ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢɧɮɟɤɰɢɨɧɧɨɝɨ ɮɨɧɚ 
(ɉɚɬɪɢɤɟɟɜɚ ɢ ɞɪ., 2010) ɧɚɛɥɸɞɚɥɢ ɜɚɪɢɚɬɢɜɧɨɫɬɶ ɩɪɢɡɧɚɤɚ ɮɢɬɨɮɬɨɪɨɭɫɬɨɣɱɢɜɨɫɬɢ ɭ 
ɪɚɫɬɟɧɢɣ ɢɫɫɥɟɞɭɟɦɨɣ ɜɵɛɨɪɤɢ ɞɢɤɢɯ ɜɢɞɨɜ. Ƚɟɧɨɬɢɩɵ ɞɢɤɨɝɨ ɤɚɪɬɨɮɟɥɹ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɦɟɪɨɦ ɩɨɪɚɠɟɧɢɹ ɥɢɫɬɨɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɬɨɮɬɨɪɨɡɨɦ (ɫɦ. ɬɚɛɥ. 2). Ⱦɜɭɯɮɚɤɬɨɪɧɵɣ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ 
ɞɚɧɧɵɯ ɞɜɭɯɥɟɬɧɟɝɨ ɩɨɥɟɜɨɝɨ ɢɡɭɱɟɧɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɛɚ ɮɚɤɬɨɪɚ – ɝɟɧɨɬɢɩ ɞɢɤɨɝɨ 
ɤɚɪɬɨɮɟɥɹ ɢ ɝɨɞ ɢɫɩɵɬɚɧɢɣ – ɡɧɚɱɢɦɨ ɢ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜɥɢɹɥɢ ɧɚ 
ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɪɢɡɧɚɤ (Rogozina et al., 2010).  

ɉɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɡɚɪɚɠɟɧɢɢ ɨɬɞɟɥɟɧɧɵɯ ɥɢɫɬɶɟɜ ɪɚɫɬɟɧɢɣ ɞɢɤɨɝɨ ɤɚɪɬɨɮɟɥɹ 
ɢɡɨɥɹɬɚɦɢ ɫɥɨɠɧɨɣ ɪɚɫɵ ɩɚɬɨɝɟɧɚ P. infestans ɨɬɦɟɱɟɧɨ ɪɚɡɧɨɨɛɪɚɡɢɟ ɨɬɜɟɬɧɵɯ ɪɟɚɤɰɢɣ 
ɬɟɫɬɢɪɭɟɦɵɯ ɝɟɧɨɬɢɩɨɜ. ȼɫɟ ɢɫɫɥɟɞɨɜɚɧɧɵɟ ɧɚɦɢ ɪɚɫɬɟɧɢɹ ɜɢɞɨɜ S. hougasii, 

S. polyadenium, S. pinnatisectum, S. microdontum ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɝɟɧɨɬɢɩɨɜ ɜɢɞɨɜ 
S. demissum ɢ S. bulbocastanum ɭɫɬɨɣɱɢɜɵ ɢɥɢ ɫɪɟɞɧɟɭɫɬɨɣɱɢɜɵ ɤ ɮɢɬɨɮɬɨɪɨɡɭ 
(ɫɦ. ɬɚɛɥ. 2). ȼɨɫɩɪɢɢɦɱɢɜɵ ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɪɚɫɬɟɧɢɹ ɜɢɞɨɜ S. fendlerii, 

S. brachistotrichum, S. stenophyllidium. Ⱦɚɧɧɵɟ ɩɨɥɟɜɨɝɨ ɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɢɫɩɵɬɚɧɢɣ 
ɪɚɫɬɟɧɢɣ ɞɢɤɢɯ ɜɢɞɨɜ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɢɦɟɸɬ ɪɚɡɧɭɸ ɫɬɟɩɟɧɶ 
ɜɡɚɢɦɨɫɜɹɡɢ. Ɍɟɫɧɚɹ ɤɨɪɪɟɥɹɰɢɹ ɭɫɬɚɧɨɜɥɟɧɚ ɞɥɹ ɪɟɡɭɥɶɬɚɬɨɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ 
ɩɪɢ ɨɰɟɧɤɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ ɞɢɤɢɯ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ ɤ ɞɜɭɦ ɢɡɨɥɹɬɚɦ ɩɚɬɨɝɟɧɚ 
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P. infestans (ɤɨɷɮ. ɋɩɢɪɦɟɧɚ r = 0,78). ɋɨɜɩɚɞɟɧɢɟ ɨɰɟɧɨɤ ɞɜɭɯɥɟɬɧɟɝɨ ɩɨɥɟɜɨɝɨ 
ɢɫɩɵɬɚɧɢɹ, ɬɚɤɠɟ ɤɚɤ ɫɨɜɩɚɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɥɟɜɨɝɨ ɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɢɫɩɵɬɚɧɢɣ  
ɢɦɟɸɬ ɫɪɟɞɧɸɸ ɫɬɟɩɟɧɶ ɫɜɹɡɢ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, r = 0,50 ɢ r = 0,39–0,53), ɱɬɨ ɭɤɚɡɵɜɚɟɬ 
ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ. 

Ʉɥɨɧɵ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ, ɫɪɟɞɧɟɣ ɢɥɢ ɫɥɚɛɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɡɚɛɨɥɟɜɚɧɢɸ (ɫɦ. ɬɚɛɥ. 2). ɂɡ 35 ɝɢɛɪɢɞɧɵɯ ɤɥɨɧɨɜ, ɨɰɟɧɟɧɧɵɯ ɜ 
ɦɧɨɝɨɥɟɬɧɢɯ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɷɩɢɮɢɬɨɬɢɣɧɨɦ ɪɚɡɜɢɬɢɢ 
ɮɢɬɨɮɬɨɪɨɡɚ (2008–2009 ɝɝ.), ɧɚ ɥɢɫɬɶɹɯ 15 ɤɥɨɧɨɜ ɩɪɢɡɧɚɤɢ ɩɨɪɚɠɟɧɢɹ ɨɬɫɭɬɫɬɜɨɜɚɥɢ 
ɢɥɢ ɨɬɦɟɱɟɧɵ ɥɢɲɶ ɟɞɢɧɢɱɧɵɟ ɢɧɮɟɤɰɢɨɧɧɵɟ ɩɹɬɧɚ (ɭɫɬɨɣɱɢɜɨɫɬɶ 8–9 ɛɚɥɥɨɜ). ɍ 15 
ɝɢɛɪɢɞɧɵɯ ɤɥɨɧɨɜ, ɚ ɬɚɤɠɟ ɪɚɣɨɧɢɪɨɜɚɧɧɨɝɨ ɫɨɪɬɚ ɇɚɹɞɚ ɨɬɦɟɱɟɧɨ ɡɚɦɟɞɥɟɧɧɨɟ 
ɪɚɡɜɢɬɢɟ ɮɢɬɨɮɬɨɪɨɡɚ ɢ ɩɨɪɚɠɟɧɢɟ ɧɟ ɛɨɥɟɟ ɩɨɥɨɜɢɧɵ ɥɢɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɇɚ 
ɥɢɫɬɶɹɯ ɜɨɫɩɪɢɢɦɱɢɜɨɝɨ ɤɨɧɬɪɨɥɹ – ɫɨɪɬɚ Bintje ɛɨɥɟɡɧɶ ɪɚɡɜɢɜɚɥɚɫɶ ɫɬɪɟɦɢɬɟɥɶɧɨ ɢ ɜ 
ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ ɩɨɥɧɨɫɬɶɸ ɩɨɪɚɠɚɥɚ ɪɚɫɬɟɧɢɹ. ȼ ɬɟɱɟɧɢɟ ɬɪɟɯ ɥɟɬ ɢɫɩɵɬɚɧɢɣ 
ɫɨɯɪɚɧɹɥɫɹ ɪɚɧɝɨɜɵɣ ɩɨɪɹɞɨɤ ɛɨɥɶɲɢɧɫɬɜɚ ɢɫɩɵɬɭɟɦɵɯ ɝɢɛɪɢɞɧɵɯ ɤɥɨɧɨɜ ɢ ɫɨɪɬɨɜ. 
Ⱦɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɭɤɚɡɵɜɚɟɬ ɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɢɫɩɵɬɭɟɦɵɯ ɤɥɨɧɨɜ ɢ 
ɫɨɪɬɨɜ ɩɨ ɜɟɥɢɱɢɧɟ ɩɥɨɳɚɞɢ ɩɨɪɚɠɟɧɢɹ ɥɢɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɬɨɮɬɨɪɨɡɨɦ 
(Fɮ = 7,67 > F05 = 1,80 ɪ < 0,0001) ɢ ɧɟ ɜɵɹɜɢɥ ɫɭɳɟɫɬɜɟɧɧɵɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ 
ɝɪɭɩɩɚɦɢ «ɝɨɞ ɢɫɩɵɬɚɧɢɹ», ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɫɬɚɛɢɥɶɧɨɫɬɶ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ 
ɢɫɫɥɟɞɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɢɧɮɟɤɰɢɸ P. infestans ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ.  

ɉɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɡɚɪɚɠɟɧɢɢ ɨɬɞɟɥɟɧɧɵɯ ɥɢɫɬɶɟɜ ɪɚɫɬɟɧɢɣ ɦɟɠɜɢɞɨɜɵɯ 
ɝɢɛɪɢɞɨɜ ɜɵɹɜɥɟɧɵ ɭɫɬɨɣɱɢɜɵɟ ɤ ɜɵɫɨɤɨɜɢɪɭɥɟɧɬɧɵɦ ɢɡɨɥɹɬɚɦ ɩɚɬɨɝɟɧɚ P. infestans 

ɤɥɨɧɵ 97-162-5, 159-1, 90-7-7, 1-09, 13-09, 27-09. Ɋɟɡɭɥɶɬɚɬɵ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɢɫɩɵɬɚɧɢɹ 
ɩɨɞɬɜɟɪɞɢɥɢ ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɬɢɯ ɤɥɨɧɨɜ ɤ ɮɢɬɨɮɬɨɪɨɡɭ, ɨɬɦɟɱɟɧɧɭɸ ɜ 
ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ. 

Ɇɚɪɤɟɪɵ ɝɟɧɨɜ R1, R3a, RB ɜɫɬɪɟɱɚɸɬɫɹ ɫ ɪɚɡɧɨɣ ɱɚɫɬɨɬɨɣ ɭ ɪɚɫɬɟɧɢɣ ɞɢɤɨɝɨ 
ɤɚɪɬɨɮɟɥɹ. Ɇɚɪɤɟɪ R-1205 ɜ ɢɫɫɥɟɞɨɜɚɧɧɨɣ ɜɵɛɨɪɤɟ ɞɟɬɟɤɬɢɪɨɜɚɧ ɧɚɢɦɟɧɟɟ ɱɚɫɬɨ, 
ɜɵɹɜɥɟɧ ɤɪɨɦɟ ɪɚɫɬɟɧɢɣ ɜɢɞɚ S. demissum ɭ ɜɢɞɨɜ S. brachycarpum, S. hougasii (ɫɟɪɢɹ 
Demissa), ɭ ɟɞɢɧɢɱɧɵɯ ɝɟɧɨɬɢɩɨɜ ɜɢɞɨɜ S. polytrichon, S. stoloniferum (ɫɟɪɢɹ 
Longipedicellata) ɢ ɭ ɨɞɧɨɝɨ ɪɚɫɬɟɧɢɹ ɸɠɧɨɚɦɟɪɢɤɚɧɫɤɨɝɨ ɜɢɞɚ S. microdontum 

(ɬɚɛɥ. 2). Ɇɚɪɤɟɪ R3-1380 ɜɫɬɪɟɱɚɟɬɫɹ ɛɨɥɟɟ ɱɚɫɬɨ, ɱɟɦ ɦɚɪɤɟɪ R1-1205, ɭ ɝɟɧɨɬɢɩɨɜ ɧɟ 
ɬɨɥɶɤɨ ɜɢɞɨɜ S. demissum, S. hougasii, S. polytrichon, S. stoloniferum, ɧɨ ɢ 
S. cardiophyllum, S. ehrenbergii, ɫɟɪɢɢ Cardiophylla; ɜɢɞɚ S. bulbocastanum ɨɞɧɨɢɦɟɧɧɨɣ 
ɫɟɪɢɢ, ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧ ɭ ɪɚɫɬɟɧɢɹ ɜɢɞɚ S. microdontum. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 
ɹɜɥɹɟɬɫɹ ɦɚɪɤɟɪ RB-629, ɤɨɬɨɪɵɣ ɨɛɧɚɪɭɠɟɧ ɭ ɪɚɫɬɟɧɢɣ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɜɢɞɨɜ, 
ɤɪɨɦɟ S. brachycarpum, S. tarnii, S. avilesii (ɫɦ. ɬɚɛɥ. 2).  

ɋɪɟɞɢ ɪɚɫɬɟɧɢɣ ɢɫɫɥɟɞɭɟɦɨɣ ɜɵɛɨɪɤɢ ɨɛɧɚɪɭɠɟɧɵ ɝɟɧɨɬɢɩɵ, ɧɟɫɭɳɢɟ ɩɨ ɞɜɚ 
ɦɚɪɤɟɪɚ R-ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ. Ɉɛɚ ɦɚɪɤɟɪɚ R1-1205 ɢ R3-1380 ɨɛɧɚɪɭɠɟɧɵ ɭ 
ɪɚɫɬɟɧɢɹ ɤ-15174 ɜɢɞɚ S. demissum. ɋɨɱɟɬɚɧɢɟ ɦɚɪɤɟɪɨɜ R1-1205 + RB-629 ɧɚɣɞɟɧɨ ɭ 
ɩɹɬɢ ɝɟɧɨɬɢɩɨɜ – ɨɛɪɚɡɰɨɜ ɤɤ-24890, 21371 ɜɢɞɚ S. demissum, ɤɤ-24973, 24976, 24977 

ɜɢɞɚ S. stoloniferum. ɋɨɱɟɬɚɧɢɟ R3-1380 + RB 629 ɧɚɣɞɟɧɨ ɭ 14 ɝɟɧɨɬɢɩɨɜ – ɨɛɪɚɡɰɨɜ ɤ-

8818 ɜɢɞɚ S. hougasii, ɤ-24463 ɜɢɞɚ S. polytrichon, ɤɤ-18925, 23652, 24981, 20106 ɜɢɞɚ 
S. stoloniferum, ɤɤ-21301, 24572 ɜɢɞɚ S. ehrenbergii, ɤɤ-24856, 24857, 24858, 24861 ɜɢɞɚ 
S. bulbocastanum. ɋɪɟɞɢ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɪɚɫɬɟɧɢɣ ɞɢɤɨɝɨ ɤɚɪɬɨɮɟɥɹ ɫɨɱɟɬɚɧɢɟ ɬɪɟɯ 
ɦɚɪɤɟɪɨɜ ɨɛɧɚɪɭɠɟɧɨ ɬɨɥɶɤɨ ɨɞɢɧ ɪɚɡ – ɭ ɨɛɪɚɡɰɚ ɤ-12658 ɸɠɧɨɚɦɟɪɢɤɚɧɫɤɨɝɨ ɜɢɞɚ 
S. microdontum. 

ɉɪɢ ȾɇɄ-ɚɧɚɥɢɡɟ ɝɢɛɪɢɞɧɵɯ ɤɥɨɧɨɜ SCAR ɦɚɪɤɟɪɵ ɝɟɧɨɜ R1, R3a, RB 

ɜɫɬɪɟɱɚɸɬɫɹ ɫ ɛɨɥɶɲɟɣ ɱɚɫɬɨɬɨɣ, ɧɟɠɟɥɢ ɭ ɪɚɫɬɟɧɢɣ ɞɢɤɢɯ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ 
(ɫɦ. ɬɚɛɥ. 2). ɋɨɱɟɬɚɧɢɟ ɦɚɪɤɟɪɨɜ R1-1205 + R3-1380 ɢɥɢ R1-1205 + RB-629 ɧɚɣɞɟɧɨ ɭ 
ɞɜɭɯ ɝɟɧɨɬɢɩɨɜ, ɫɨɱɟɬɚɧɢɟ R3-1380 + RB-629 – ɭ ɩɹɬɢ ɝɟɧɨɬɢɩɨɜ. ɍ ɤɥɨɧɨɜ 40-2000 ɢ 
27-09 ɨɛɧɚɪɭɠɟɧɵ ɜɫɟ ɬɪɢ ɦɚɪɤɟɪɚ.  
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Ɍɚɛɥɢɰɚ 2. ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɚɬɨɝɟɧɚɦ ɢ ɪɟɡɭɥɶɬɚɬɵ ɦɚɪɤɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɞɢɤɢɯ 
ɜɢɞɨɜ ɢ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ ɤɚɪɬɨɮɟɥɹ 

 
Ɏɢɬɨɮɬɨɪɨɡ 

 

ȼɢɞ (ɢɡɭɱɟɧɨ ɝɟɧɨɬɢɩɨɜ) 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɬɢɩɨɜ ɧɚ 
ɝɪɭɩɩɵ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɛɚɥɥ 

ɑɚɫɬɨɬɚ ȾɇɄ-ɦɚɪɤɟɪɨɜ 

8–9 5–7 2–4 R1-1205 R3-1380 RB -629 

S. verrucosum (12) 1 4 7 0 0 0 (6)* 

S. brachycarpum (4) 0 4 0 0,75 0 0 

S. demissum (26)       13    10 3 0,50 (24) 0,16 (25) 0,28 (14) 

S. hougasii (4) 1 3 0 0,66 (3) 0,33 (3) 0,50 

S. fendleri (3) 0 0 3 0 0 1,00 

S. hjertingii (5) 0 2 3 0 0 0,80 

S. papita (2) 0 2 0 0 0 0,50 

S. polytrichon (9) 1 3 5 0,11 0,11 0,50 (2) 

S. stoloniferum (33)       10 5    18 0,15 0,24 0,87 (23) 

S. polyadenium (7) 6 1 0 0 0 0,33 (6) 

S. brachistotrichum (2) 0 0 2 0 0 1,00 

S. jamesii (12) 2 7 3 0 0 0,43 (7) 

S. pinnatisectum (10) 6 4 0 0 (9) 0 (9) 0,50 (8) 

S. stenophyllidium (3) 0 0 3 0 0 0,66 

S. tarnii (3) 0 2 1 0 0 0 (1) 

S. cardiophyllum (6) 1 3 2 0 0,33 0,25 (4) 

S. ehrenbergii (16) 4 2    10 0 0,19 0,27 (15) 

S. bulbocastanum (26)       19 3 4 0 0,19 0,65 (17) 

S. avilesii (2) 1 0 1 0 0 ɧ. ɞ. 
S. microdontum (4) 3 1 0 0,25 0,25 0,33 (3) 

ɉɪɨɢɫɯɨɠɞɟɧɢɟ ɝɢɛɪɢɞɚ 
 (ɢɡɭɱɟɧɨ ɤɥɨɧɨɜ) 

 

S. tuberosum, S. demissum, 
ɤɭɥɶɬɭɪɧɵɟ ɜɢɞɵ (6) 1 4 1 0,33 0,5 0,33 

S. tuberosum, S. demissum, 
ɤɭɥɶɬɭɪɧɵɟ ɢ ɞɢɤɢɟ 
ɸɠɧɨɚɦɟɪɢɤɚɧɫɤɢɟ ɜɢɞɵ (8) 2 4 2 0,25 0 0,25 

S. tuberosum, S. demissum, 
ɤɭɥɶɬɭɪɧɵɟ ɢ ɞɢɤɢɟ 
ɫɟɜɟɪɨɚɦɟɪɢɤɚɧɫɤɢɟ  ɜɢɞɵ (9) 5 3 1 0,66 0,22 0,22 

S. tuberosum, S. demissum, 
ɫɟɜɟɪɨ- ɢ ɸɠɧɨɚɦɟɪɢɤɚɧɫɤɢɟ 
ɜɢɞɵ (12) 7 4 1 0,33 0,66 0,42 

Y-ɜɢɪɭɫ 

ȼɢɞ (ɢɡɭɱɟɧɨ ɝɟɧɨɬɢɩɨɜ) 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɬɢɩɨɜ 
ɧɚ ɝɪɭɩɩɵ: ɑɚɫɬɨɬɚ ȾɇɄ-ɦɚɪɤɟɪɨɜ 

ɭɫɬɨɣɱɢɜ 
ɜɨɫɩɪɢɢɦ-

ɱɢɜ 
RYSC3-

320 
GP122-EcoRV-406 

S. stoloniferum (19) 19             0 0,95 0,47 

S. pinnatisectum (48) 34 14 0,90               0 

ɇɟɦɚɬɨɞɚ ɩɚɬɨɬɢɩɚ Ro 1 

ɉɪɨɢɫɯɨɠɞɟɧɢɟ ɝɢɛɪɢɞɚ 
(ɱɢɫɥɨ ɤɥɨɧɨɜ) 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɬɢɩɨɜ 
ɧɚ ɝɪɭɩɩɵ: ɑɚɫɬɨɬɚ ȾɇɄ-ɦɚɪɤɟɪɨɜ 

ɭɫɬɨɣɱɢɜ ɜɨɫɩɪɢɢɦ-
ɱɢɜ 

TG 689 Gro1-4 

S. tuberosum, S. andigenum, 
S. stoloniferum (6) 

 
6 

 
0 

 
0,83 

 
0 

S. tuberosum, S. andigenum, 

S. alandiae (8) 
 
6 

 
2 

 
0,50 

 
0 

* ȼ ɫɤɨɛɤɚɯ ɱɢɫɥɨ ɨɰɟɧɟɧɧɵɯ ɝɟɧɨɬɢɩɨɜ; ɧ. ɞ. – ɧɟɬ ɞɚɧɧɵɯ. 
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ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɦɚɪɤɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 
ɪɚɫɬɟɧɢɣ ɞɢɤɢɯ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ ɜɵɹɜɢɥɨ ɧɚɥɢɱɢɟ ɞɨɫɬɨɜɟɪɧɨɣ, ɧɨ ɫɥɚɛɨɣ ɫɜɹɡɢ ɦɟɠɞɭ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɢ ɧɚɥɢɱɢɟɦ ɦɚɪɤɟɪɚ ɝɟɧɚ R1 (r = 0,16, p < 0,05). ɋɜɹɡɢ 
ɦɟɠɞɭ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɡɚɛɨɥɟɜɚɧɢɸ ɢ ɧɚɥɢɱɢɟɦ ɞɜɭɯ ɞɪɭɝɢɯ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ȾɇɄ- 

ɦɚɪɤɟɪɨɜ ɭ ɢɫɫɥɟɞɨɜɚɧɧɨɣ ɧɚɦɢ ɜɵɛɨɪɤɢ ɝɟɧɨɬɢɩɨɜ ɞɢɤɨɝɨ ɤɚɪɬɨɮɟɥɹ ɧɟ ɨɛɧɚɪɭɠɟɧɨ. 
ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɦɚɪɤɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɝɢɛɪɢɞɧɵɯ 
ɤɥɨɧɨɜ ɜɵɹɜɢɥɨ ɬɟɫɧɭɸ ɫɜɹɡɶ ɦɟɠɞɭ ɱɢɫɥɨɦ ɨɛɧɚɪɭɠɟɧɧɵɯ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɝɢɛɪɢɞɧɵɯ ɝɟɧɨɬɢɩɨɜ ɤ ɮɢɬɨɮɬɨɪɨɡɭ (r = 0,95, p < 0,05). ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɮɢɬɨɮɬɨɪɨɡɭ ɝɢɛɪɢɞɨɜ, ɢɦɟɸɳɢɯ ɩɨ ɞɜɚ ɢɥɢ ɬɪɢ ɦɚɪɤɟɪɚ R-ɝɟɧɨɜ, ɛɵɥɚ ɜɵɲɟ, ɱɟɦ ɭ 
ɝɟɧɨɬɢɩɨɜ, ɥɢɲɟɧɧɵɯ ɷɬɢɯ ɦɚɪɤɟɪɨɜ  ɢɥɢ ɧɟɫɭɳɢɯ ɩɨ ɨɞɧɨɦɭ ɢɡ ɬɪɟɯ ɦɚɪɤɟɪɨɜ R-

ɝɟɧɨɜ. 
ɉɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ Y-ɜɢɪɭɫɭ ɤɚɪɬɨɮɟɥɹ ɢ ɧɚɥɢɱɢɸ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɝɟɧɨɜ Ry-fsto 

Rɭadg ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ 19 ɝɟɧɨɬɢɩɨɜ ɜɢɞɚ S. stoloniferum ɢ 48 ɝɟɧɨɬɢɩɨɜ ɜɢɞɚ 
S. pinnatisectum. ȼ ɤɨɥɥɟɤɰɢɢ ɜ ɜɢɞɟ ɤɥɨɧɨɜɵɯ ɪɚɫɬɟɧɢɣ ɫɨɯɪɚɧɟɧɵ ɢɦɦɭɧɧɵɟ 
ɝɟɧɨɬɢɩɵ ɜɢɞɚ S. stoloniferum, ɢɦɦɭɧɧɵɟ ɢ ɜɨɫɩɪɢɢɦɱɢɜɵɟ ɝɟɧɨɬɢɩɵ ɜɢɞɚ 
S. pinnatisectum (ɫɦ. ɬɚɛɥ. 2). Ɉɛɧɚɪɭɠɟɧɚ ɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ ɦɚɪɤɟɪɚ RYSC3–320, 

ɤɨɬɨɪɵɣ ɞɟɬɟɤɬɢɪɨɜɚɧ ɤɪɨɦɟ ɨɞɧɨɝɨ ɭ ɜɫɟɯ ɢɦɦɭɧɧɵɯ ɪɚɫɬɟɧɢɣ ɜɢɞɚ S. stoloniferum, ɚ 
ɬɚɤɠɟ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɤɚɤ ɢɦɦɭɧɧɵɯ, ɬɚɤ ɢ ɩɨɪɚɠɚɟɦɵɯ Y-ɜɢɪɭɫɨɦ ɪɚɫɬɟɧɢɣ 
S. pinnatisectum. Ɇɚɪɤɟɪ GP122/EcoRV-406 ɧɟ ɜɵɹɜɥɟɧ ɭ ɪɚɫɬɟɧɢɣ S. pinnatisectum, 

ɞɟɬɟɤɬɢɪɨɜɚɧ ɥɢɲɶ ɭ ɩɨɥɨɜɢɧɵ (9 ɢɡ 19) ɢɦɦɭɧɧɵɯ ɤ ɜɢɪɭɫɭ Y ɝɟɧɨɬɢɩɨɜ 
S. stoloniferum. 

ɉɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɧɟɦɚɬɨɞɟ ɩɚɬɨɬɢɩɚ Ro1 ɢ ɧɚɥɢɱɢɸ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɝɟɧɨɜ H1, 

Gro 1-4 ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ 14 ɤɥɨɧɨɜ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ ɤɚɪɬɨɮɟɥɹ. Ƚɢɛɪɢɞɧɵɟ 
ɤɥɨɧɵ ɫɨɡɞɚɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɩɨ ɩɪɟɞɛɪɢɞɢɧɝɭ – ɩɨɥɭɱɟɧɢɸ ɢɫɯɨɞɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɭɫɬɨɣɱɢɜɨɝɨ ɤ ɧɟɦɚɬɨɞɟ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɜ ɫɤɪɟɳɢɜɚɧɢɹ ɩɪɢɜɥɟɤɚɥɢ 
ɢɫɬɨɱɧɢɤɢ ɩɪɢɡɧɚɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɧɟɦɚɬɨɞɟ: ɫɟɥɟɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɜɵɜɟɞɟɧɧɵɣ ɫ 
ɭɱɚɫɬɢɟɦ ɜɢɞɚ S. andigenum, ɢ ɨɛɪɚɡɟɰ ɪɚɧɟɟ ɧɟ ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɜ ɫɟɥɟɤɰɢɢ 
ɸɠɧɨɚɦɟɪɢɤɚɧɫɤɨɝɨ ɜɢɞɚ S. alandiae. ȾɇɄ-ɦɚɪɤɟɪ TG 689 ɜɵɹɜɥɟɧ ɫ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɨɣ 
ɜ ɝɟɧɨɬɢɩɚɯ ɧɟɦɚɬɨɞɨɭɫɬɨɣɱɢɜɵɯ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ ɪɚɡɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 
ɦɚɪɤɟɪ Gro1-4 ɧɟ ɨɛɧɚɪɭɠɟɧ (ɫɦ. ɬɚɛɥ. 2). 

 

Ɉɛɫɭɠɞɟɧɢɟ ɢ ɜɵɜɨɞɵ 

 

ȾɇɄ-ɮɪɚɝɦɟɧɬɵ, ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɧɵɟ ɤɚɤ ɦɚɪɤɟɪɵ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɢɞɨɜ 
S. demissum, S. bulbocastanum ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɢ ɜɢɞɚ S. andigenum ɤ Y-ɜɢɪɭɫɭ, 
ɨɛɧɚɪɭɠɟɧɵ ɭ ɞɢɤɢɯ ɤɥɭɛɧɟɧɨɫɧɵɯ ɪɨɞɢɱɟɣ Solanum, ɞɚɥɟɤɨ ɨɬɫɬɨɹɳɢɯ ɜ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɢ ɪɚɧɟɟ ɧɟ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɦɨɥɟɤɭɥɹɪɧɵɦɢ ɦɟɬɨɞɚɦɢ 
(Sokolova et al., 2011; Ɋɨɝɨɡɢɧɚ ɢ ɞɪ., 2012). ɉɪɢ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɞɚɧɧɵɯ 
ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɦɚɪɤɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɫɬɚɧɨɜɢɬɫɹ ɹɫɧɵɦ, ɱɬɨ ɨɛɧɚɪɭɠɟɧɧɵɟ ȾɇɄ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɜɹɡɚɧɵ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ. ɋɬɪɭɤɬɭɪɧɵɟ ɝɨɦɨɥɨɝɢ R-ɝɟɧɨɜ, ɧɚɣɞɟɧɧɵɟ 
ɧɚɦɢ ɭ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɞɢɤɢɯ ɪɨɞɢɱɟɣ, ɩɨɞɬɜɟɪɠɞɚɸɬ ɨɬɦɟɱɟɧɧɨɟ ɇ. ɂ. ȼɚɜɢɥɨɜɵɦ 
«ɫɯɨɞɫɬɜɨ ɜ ɝɟɧɨɬɢɩɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ», ɯɚɪɚɤɬɟɪɧɨɟ ɞɥɹ ɜɢɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɢ 
ɬɨɝɨ ɠɟ ɪɨɞɚ ɢɥɢ ɛɥɢɡɤɢɯ ɪɨɞɨɜ (ȼɚɜɢɥɨɜ, 1935). ȾɇɄ-ɮɪɚɝɦɟɧɬɵ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ ɫ 
ɝɟɧɚɦɢ ɞɢɤɢɯ ɜɢɞɨɜ, ɨɛɧɚɪɭɠɟɧɵ ɧɚɦɢ ɬɚɤɠɟ ɭ ɝɢɛɪɢɞɨɜ ɞɢɤɢɯ ɜɢɞɨɜ ɫ ɤɭɥɶɬɭɪɧɵɦ 
ɤɚɪɬɨɮɟɥɟɦ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɟɧ RB ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ ɭ ɞɢɩɥɨɢɞɧɨɝɨ 
ɫɟɜɟɪɨɚɦɟɪɢɤɚɧɫɤɨɝɨ ɜɢɞɚ S. bulbocastanum, ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢ ɭɞɚɥɟɧɧɨɝɨ ɨɬ 
ɬɟɬɪɚɩɥɨɢɞɧɨɝɨ ɤɭɥɶɬɭɪɧɨɝɨ ɤɚɪɬɨɮɟɥɹ S. tuberosum ɢ ɛɨɥɶɲɢɧɫɬɜɚ ɞɢɤɢɯ ɪɨɞɢɱɟɣ. 
ȼɢɞ S. bulbocastanum ɢɦɟɟɬ B-ɬɢɩ ɝɟɧɨɦɚ, ɜ ɨɬɥɢɱɢɟ ɨɬ Ⱥ-ɬɢɩɚ ɝɟɧɨɦɚ ɭ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɜ ɫɟɥɟɤɰɢɢ ɸɠɧɨɚɦɟɪɢɤɚɧɫɤɢɯ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ; ɧɟ ɫɤɪɟɳɢɜɚɟɬɫɹ ɫ ɤɭɥɶɬɭɪɧɵɦ 
ɤɚɪɬɨɮɟɥɟɦ ɢ ɛɨɥɶɲɢɧɫɬɜɨɦ ɞɢɤɢɯ ɜɢɞɨɜ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ȾɇɄ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
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ɫɯɨɞɧɵɟ ɫ ɥɨɤɭɫɨɦ ɝɟɧɚ RB, ɨɛɧɚɪɭɠɟɧɵ ɭ ɝɢɛɪɢɞɧɵɯ ɤɥɨɧɨɜ, ɤɨɬɨɪɵɟ ɩɨ ɫɜɨɢɦ 
ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɤɚɱɟɫɬɜɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɫɨɪɬɭ.  

ɇɚɦɢ ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧɨ ɫɯɨɞɫɬɜɨ ȾɇɄ-ɮɪɚɝɦɟɧɬɨɜ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ Y-ɜɢɪɭɫɭ ɤɭɥɶɬɢɜɢɪɭɟɦɨɝɨ ɜ ɘɠɧɨɣ Ⱥɦɟɪɢɤɟ ɬɟɬɪɚɩɥɨɢɞɧɨɝɨ ɜɢɞɚ 
S. andigenum, ɢ ȾɇɄ-ɮɪɚɝɦɟɧɬɨɜ ɞɢɤɨɝɨ ɤɚɪɬɨɮɟɥɹ ɢɡ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɢ: 
ɬɟɬɪɚɩɥɨɢɞɧɨɝɨ ɜɢɞɚ S. stoloniferum ɢ ɞɢɩɥɨɢɞɧɨɝɨ S. pinnatisectum. ɉɨɥɭɱɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɲɢɪɹɸɬ ɧɚɲɢ ɡɧɚɧɢɹ ɨ ɝɟɧɨɮɨɧɞɚɯ ɞɢɤɢɯ ɜɢɞɨɜ ɢ ɤɭɥɶɬɭɪɧɨɝɨ 
ɤɚɪɬɨɮɟɥɹ.  

Ʉɥɨɧɨɜɚɹ ɤɨɥɥɟɤɰɢɹ ɝɟɧɨɬɢɩɨɜ ɞɢɤɢɯ ɜɢɞɨɜ ɢ ɤɭɥɶɬɭɪɧɵɯ ɮɨɪɦ ɤɚɪɬɨɮɟɥɹ 
ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɝɟɧɨɦɢɤɢ ɢ ɢɧɬɪɨɝɪɟɫɫɢɜɧɨɣ ɫɟɥɟɤɰɢɢ. ɋɪɚɜɧɢɬɟɥɶɧɨɟ ɢɡɭɱɟɧɢɟ 
ɨɬɞɟɥɶɧɵɯ ɝɟɧɨɬɢɩɨɜ ɤɚɪɬɨɮɟɥɹ, ɢɦɟɸɳɢɯ ɬɨɠɞɟɫɬɜɟɧɧɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɢ 
ɨɬɥɢɱɚɸɳɢɯɫɹ ɩɨ ȾɇɄ-ɦɚɪɤɟɪɚɦ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɨɡɜɨɥɢɬ ɭɬɨɱɧɢɬɶ ɦɨɥɟɤɭɥɹɪɧɨ-

ɝɟɧɟɬɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜɢɞɨɜ ɢ ɫɟɥɟɤɰɢɨɧɧɵɯ ɮɨɪɦ ɤɚɪɬɨɮɟɥɹ, ɫɨɩɪɹɠɟɧɧɵɟ ɫ 
ɞɟɣɫɬɜɢɟɦ ɦɟɯɚɧɢɡɦɨɜ ɢɯ ɡɚɳɢɬɵ ɨɬ ɮɢɬɨɩɚɬɨɝɟɧɨɜ. ȼ ɤɥɨɧɨɜɨɣ ɤɨɥɥɟɤɰɢɢ ɫɭɳɟɫɬɜɭɟɬ 
ɪɹɞ ɬɚɤɢɯ ɮɨɪɦ, ɧɚɩɪɢɦɟɪ ɝɢɛɪɢɞɧɵɟ ɤɥɨɧɵ 24-1, 24-2, 117-2 ɢ 39-1-2005, ɨɬɨɛɪɚɧɧɵɟ 
ɜ ɤɨɦɛɢɧɚɰɢɢ F1 (Atzimba × S. alandiae ɤ-21240), ɭɫɬɨɣɱɢɜɵɟ ɤ ɮɢɬɨɮɬɨɪɨɡɭ ɢ 
ɧɟɦɚɬɨɞɟ ɩɚɬɨɬɢɩɚ Ro1, ɧɨ ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɩɨ ɧɚɥɢɱɢɸ ɦɚɪɤɟɪɨɜ R-1205, RB 629, TG 

689. Ɉɛɪɚɡɰɵ ɤɥɨɧɨɜɨɣ ɤɨɥɥɟɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ/ɢɥɢ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɧɨɜɵɯ ȾɇɄ-ɦɚɪɤɟɪɨɜ, ɩɪɢɝɨɞɧɵɯ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɟɥɟɤɰɢɨɧɧɨ-ɰɟɧɧɵɯ ɝɟɧɨɬɢɩɨɜ. 

 

Ɂɚɤɥɸɱɟɧɢɟ 

 

ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɞɨɥɠɟɧɨ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɢɞɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɜ ɩɪɟɞɟɥɚɯ 
ɝɪɭɩɩɵ ɤɥɭɛɧɟɨɛɪɚɡɭɸɳɢɯ ɜɢɞɨɜ ɪɨɞɚ Solanum. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɇ. ɂ. ȼɚɜɢɥɨɜɵɦ 
ɦɟɬɨɞɨɥɨɝɢɹ ɭɱɟɧɢɹ ɨɛ ɢɫɯɨɞɧɨɦ ɦɚɬɟɪɢɚɥɟ ɫɨɫɬɚɜɥɹɟɬ ɨɫɧɨɜɭ ɫɨɜɪɟɦɟɧɧɨɣ 
ɩɪɟɞɫɟɥɟɤɰɢɢ ɤɚɪɬɨɮɟɥɹ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɪɟɞɧɵɦ ɨɪɝɚɧɢɡɦɚɦ. 

 

Ⱥɜɬɨɪɵ ɜɵɪɚɠɚɸɬ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɚɦ ȼɇɂɂɊ, ȼɇɂɂɋȻ, ȼɇɂɂɎ: 
ɤɚɧɞ. ɛɢɨɥ. ɧɚɭɤ Ɉ. ɘ. Ⱥɧɬɨɧɨɜɨɣ, ɤɚɧɞ. ɛɢɨɥ. ɧɚɭɤ Ɇ. ɉ. Ȼɟɤɟɬɨɜɨɣ, ɤɚɧɞ. ɛɢɨɥ. ɧɚɭɤ 

ɉ. ȿ. Ⱦɪɨɛɹɡɢɧɨɣ, Ⱥ. Ɋ. ɂɫɥɚɦɲɢɧɨɣ, ɤɚɧɞ. ɛɢɨɥ. ɧɚɭɤ Ⱥ. Ⱥ. ɉɚɧɤɢɧɭ, ɤɚɧɞ. ɛɢɨɥ. ɧɚɭɤ 

Ⱥ. ɇ. Ɋɨɝɨɠɢɧɭ, Ɍ. ɂ. ɋɦɟɬɚɧɢɧɨɣ, Ɉ. ɘ. ɒɭɜɚɥɨɜɭ ɡɚ ɩɨɦɨɳɶ ɜ ɩɪɨɜɟɞɟɧɢɢ 
ɢɫɫɥɟɞɨɜɚɧɢɣ.  
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Ɋɟɡɸɦɟ 
 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ SCAR-ɦɚɪɤɟɪɚ HRG02, ɫɰɟɩɥɟɧɧɨɝɨ ɫ ɹɞɟɪɧɵɦ ɝɟɧɨɦ Rf1, ɚ ɬɚɤɠɟ 
STS-ɦɚɪɤɟɪɚ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ ɝɟɧɚ orfH522, ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɝɨ ɫ ɊȿɌ1-ɬɢɩɨɦ 
ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɭɠɫɤɨɣ ɫɬɟɪɢɥɶɧɨɫɬɢ (ɐɆɋ), ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɨ ɝɟɧɟɬɢɱɟɫɤɨɟ 
ɪɚɡɧɨɨɛɪɚɡɢɟ 132 ɥɢɧɢɣ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɨɥɥɟɤɰɢɢ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɩɨ ɤɨɦɩɨɧɟɧɬɚɦ ɝɟɧɟɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ɐɆɋ-Rf. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɚɜɬɨɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ ɢɦɟɸɬ ɫɬɟɪɢɥɶɧɭɸ 
ɰɢɬɨɩɥɚɡɦɭ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɧɚɞɟɠɧɵɟ ɢɫɬɨɱɧɢɤɢ ɝɟɧɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɞɥɹ ɫɟɥɟɤɰɢɢ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɝɢɛɪɢɞɨɜ ɧɚ ɨɫɧɨɜɟ ɐɆɋ 
ɊȿɌ1. ɋ ɰɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɚɪɤɟɪɚ ɝɟɧɚ Rf1 ɢɡɭɱɟɧ ɩɨɥɢɦɨɪɮɢɡɦ ɮɪɚɝɦɟɧɬɚ 
ɷɤɫɩɪɟɫɫɢɪɭɟɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (EST QHL12D20), ɝɨɦɨɥɨɝɢɱɧɨɣ ɝɟɧɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ Petunia  hybrida. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɮɪɚɝɦɟɧɬ ɫɨɞɟɪɠɢɬ 3 PPR-ɦɨɬɢɜɚ, 
ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɝɟɧɨɜ Rf ɪɚɫɬɟɧɢɣ, ɢ ɜɤɥɸɱɚɟɬ ɢɧɬɪɨɧ ɞɥɢɧɨɣ ɨɤɨɥɨ 630 ɩɧ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɮɪɚɝɦɟɧɬɚ QHL12D20 ɪɟɫɬɪɢɤɬɚɡɨɣ HaeIII ɜɵɹɜɥɟɧ ɩɨɥɢɦɨɪɮɢɡɦ 
ɫɩɟɤɬɪɨɜ ɪɟɫɬɪɢɤɰɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɡɚɦɟɧɨɣ ɟɞɢɧɢɱɧɨɝɨ ɧɭɤɥɟɨɬɢɞɚ ɜ ɥɨɤɚɥɢɡɨɜɚɧɧɨɦ ɜ 
ɢɧɬɪɨɧɟ ɫɚɣɬɟ ɭɡɧɚɜɚɧɢɹ ɮɟɪɦɟɧɬɨɦ. Ʌɢɧɢɢ ɐɆɋ ɢ ɡɚɤɪɟɩɢɬɟɥɢ ɫɬɟɪɢɥɶɧɨɫɬɢ (ɝɟɧɨɬɢɩ rf1rf1) 

ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ ɜɚɪɢɚɧɬɨɦ QHL12D20_2, ɬɨɝɞɚ ɤɚɤ ɜɚɪɢɚɧɬ QHL12D20_1 ɜɵɹɜɥɟɧ ɭ 
ɛɨɥɶɲɢɧɫɬɜɚ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ ɮɟɪɬɢɥɶɧɨɫɬɢ, ɧɟɫɭɳɢɯ ɞɨɦɢɧɚɧɬɧɵɣ ɚɥɥɟɥɶ ɜ ɥɨɤɭɫɟ Rf1. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɞɫɨɥɧɟɱɧɢɤ, ɥɢɧɢɢ, ɐɆɋ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ, 
ɝɟɧɵ, EST, ɩɨɥɢɦɨɪɮɢɡɦ. 
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Summary 

 
The genetic diversity of 132 sunflower inbred lines from the genetic collection was structured 

by components of the CMS-Rf genetic system using the SCAR-marker HRG02 linked with the nuclear 

gene Rf1 and the STS-marker orfH522 associated with CMS PET1. The majority of autofertile lines 

was shown to possess sterile cytoplasm and therefore can be used as reliable sources of the fertility 
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restorer gene for breeding on the basis of CMS PET1. With the purpose of developing a functional 

marker of the Rf1 gene polymorphism of the expressed sequence (EST QHL12D20) homologous to 

the restoration of pollen fertility gene of Petunia  hybrida was studied. The fragment contains 3 PPR-

motives characteristic for plant Rf genes and includes intron of approximately 630 bp length. When the 

amplified fragment QHL12D20 was treated with the restrictase HaeIII, polymorphism of restriction 

patterns conditioned by single nucleotide substitution in the enzyme recognition site within the intron 

was revealed. Both CMS and maintainer lines (genotype rf1rf1) were characterized by the 

QHL12D20_2 variant whereas the QHL12D20_1 variant was found in the majority of restorer lines 

carrying dominant allele in the Rf1 locus. 

Key words: sunflower, lines, CMS, restoration of fertility, genes, EST, polymorphism. 

 

ȼɜɟɞɟɧɢɟ 

 

ɐɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɚɹ ɦɭɠɫɤɚɹ ɫɬɟɪɢɥɶɧɨɫɬɶ (ɐɆɋ) – ɧɚɫɥɟɞɭɟɦɵɣ ɩɨ 
ɦɚɬɟɪɢɧɫɤɨɣ ɥɢɧɢɢ ɩɪɢɡɧɚɤ ɧɟɫɩɨɫɨɛɧɨɫɬɢ ɪɚɫɬɟɧɢɹ ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɩɵɥɶɰɭ – ɛɵɥɚ ɨɬɤɪɵɬɚ ɭ ɤɭɤɭɪɭɡɵ ɚɦɟɪɢɤɚɧɫɤɢɦ ɝɟɧɟɬɢɤɨɦ  

(Roades, 1931) ɢ ɫɨɬɪɭɞɧɢɤɨɦ ɨɬɞɟɥɚ ɝɟɧɟɬɢɤɢ ȼɂɊ Ɇɢɯɚɢɥɨɦ ɂɜɚɧɨɜɢɱɟɦ 
ɏɚɞɠɢɧɨɜɵɦ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨ. ɉɨɫɤɨɥɶɤɭ 
ɮɟɧɨɬɢɩ ɐɆɋ ɩɟɪɟɞɚɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɨ ɦɚɬɟɪɢɧɫɤɨɣ ɥɢɧɢɢ, ɷɬɨɬ ɮɟɧɨɦɟɧ 
ɩɨɫɥɭɠɢɥ ɢɞɟɚɥɶɧɨɣ ɦɨɞɟɥɶɸ ɞɥɹ ɢɡɭɱɟɧɢɹ ɦɚɬɟɪɢɧɫɤɨɝɨ ɧɚɫɥɟɞɨɜɚɧɢɹ ɭ ɪɚɫɬɟɧɢɣ. Ʉ 
ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɹɜɥɟɧɢɟ ɐɆɋ ɨɩɢɫɚɧɨ ɛɨɥɟɟ ɱɟɦ ɭ 200 ɜɢɞɨɜ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ 
(ɂɜɚɧɨɜ, Ⱦɵɦɲɢɰ, 2007). ɐɆɋ ɨɬɤɪɵɥɚ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɬɟɪɨɡɢɫɚ ɜ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɟ. Ɉɧɚ ɢɫɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɚɫɬɪɚɰɢɢ 
ɰɜɟɬɤɨɜ ɦɚɬɟɪɢɧɫɤɢɯ ɫɬɟɪɢɥɶɧɵɯ ɥɢɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɩɵɥɟɧɢɹ ɩɵɥɶɰɨɣ ɨɬɰɨɜɫɤɢɯ ɮɨɪɦ ɢ ɩɨɥɭɱɟɧɢɹ ɝɢɛɪɢɞɧɵɯ ɫɟɦɹɧ. 
ɐɆɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɟɦɟɧɨɜɨɞɫɬɜɟ ɝɢɛɪɢɞɨɜ ɤɭɤɭɪɭɡɵ, ɪɢɫɚ, ɯɥɨɩɱɚɬɧɢɤɚ, 
ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɪɚɩɫɚ, ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ. ɉɪɢɡɧɚɤ ɐɆɋ ɧɚɫɥɟɞɭɟɬɫɹ ɩɨ ɦɚɬɟɪɢɧɫɤɨɣ 
ɥɢɧɢɢ ɢ ɱɚɫɬɨ ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ ɧɟɬɢɩɢɱɧɵɦɢ ɨɬɤɪɵɬɵɦɢ ɪɚɦɤɚɦɢ ɫɱɢɬɵɜɚɧɢɹ (ORF), 
ɨɛɧɚɪɭɠɟɧɧɵɦɢ ɜ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɵɯ ɝɟɧɨɦɚɯ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɮɚɤɬɨɪɚɦɢ, 
ɢɧɞɭɰɢɪɭɸɳɢɦɢ ɦɭɠɫɤɭɸ ɫɬɟɪɢɥɶɧɨɫɬɶ, ɹɜɥɹɸɬɫɹ ɯɢɦɟɪɧɵɟ ɝɟɧɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɫɬɪɨɟɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɣ ȾɇɄ. ɗɬɢ ɝɟɧɵ 
ɜɤɥɸɱɚɸɬ ɤɨɩɢɢ ɥɢɛɨ ɱɚɫɬɢ ɝɟɧɨɜ «ɞɨɦɚɲɧɟɝɨ ɯɨɡɹɣɫɬɜɚ» ɦɢɬɨɯɨɧɞɪɢɣ ɢ (ɢɥɢ) ɧɨɜɵɟ 
ɧɟɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (orf), ɤɨɞɢɪɭɸɳɢɟ ɫɩɟɰɢɮɢɱɧɵɟ ɞɥɹ ɐɆɋ 
ɛɟɥɤɢ. Ɇɭɠɫɤɚɹ ɮɟɪɬɢɥɶɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɚ ɹɞɟɪɧɵɦɢ ɝɟɧɚɦɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ (Rf), ɛɟɥɤɨɜɵɟ ɩɪɨɞɭɤɬɵ ɤɨɬɨɪɵɯ ɫɩɟɰɢɮɢɱɟɫɤɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɩɪɨɞɭɤɬɚɦɢ ɷɤɫɩɪɟɫɫɢɢ ɚɛɟɪɪɚɧɬɧɵɯ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɵɯ ɝɟɧɨɜ. 
ɐɆɋ ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ ɫɩɨɧɬɚɧɧɨ ɭ ɢɧɛɪɟɞɧɵɯ ɥɢɧɢɣ, ɧɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢ ɨɬɞɚɥɟɧɧɵɯ ɫɤɪɟɳɢɜɚɧɢɣ (Eckardt, 2006). Ɍɚɤ, 
ɧɚɩɪɢɦɟɪ, ɭ ɨɞɧɨɥɟɬɧɟɝɨ ɩɨɞɫɨɥɧɟɱɧɢɤɚ Helianthus annuus L. ɐɆɋ ɜɩɟɪɜɵɟ ɛɵɥɚ 
ɩɨɥɭɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɟɠɜɢɞɨɜɨɝɨ ɫɤɪɟɳɢɜɚɧɢɹ H. petiolaris Nutt. ɢ H. annuus L. 

(Leclerq, 1969). ɗɬɨɬ ɬɢɩ ɐɆɋ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɟɥɟɤɰɢɢ ɢ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɊȿɌ1. 
Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɭ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɨɩɢɫɚɧɨ 72 ɢɫɬɨɱɧɢɤɚ ɐɆɋ; ɜɫɟ ɨɧɢ ɩɨɥɭɱɟɧɵ 
ɧɚ ɨɫɧɨɜɟ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ. Ɇɨɥɟɤɭɥɹɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɹɜɢɥɢ, ɱɬɨ ɦɭɠɫɤɚɹ 
ɫɬɟɪɢɥɶɧɨɫɬɶ ɦɧɨɝɢɯ ɬɢɩɨɜ ɐɆɋ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɫɜɹɡɚɧɚ ɫ ɷɤɫɩɪɟɫɫɢɟɣ ɧɨɜɨɣ ɨɬɤɪɵɬɨɣ 
ɪɚɦɤɢ ɫɱɢɬɵɜɚɧɢɹ, orfH522, ɤɨ-ɬɪɚɧɫɤɪɢɛɢɪɭɟɦɨɣ ɫ ɝɟɧɨɦ atp1. Ƚɟɧ orfH522 ɤɨɞɢɪɭɟɬ 
ɫɜɹɡɚɧɧɵɣ ɫ ɦɟɦɛɪɚɧɨɣ ɛɟɥɨɤ ɫ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ ɨɤɨɥɨ 15 ɤȾɚ, ɤɨɬɨɪɵɣ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɨ ɜɫɟɯ ɬɤɚɧɹɯ ɦɭɠɫɤɢ-ɫɬɟɪɢɥɶɧɵɯ ɪɚɫɬɟɧɢɣ. Ɇɭɠɫɤɢ-ɮɟɪɬɢɥɶɧɵɣ 
ɮɟɧɨɬɢɩ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɜ ɝɟɧɨɬɢɩ ɝɢɛɪɢɞɚ ɞɨɦɢɧɚɧɬɧɵɯ 
ɹɞɟɪɧɵɯ ɝɟɧɨɜ Rf, ɜɵɡɵɜɚɸɳɢɯ ɫɩɟɰɢɮɢɱɟɫɤɨɟ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɤɨ-ɬɪɚɧɫɤɪɢɩɬɚ atp1-

orfH522 ɜ ɩɵɥɶɧɢɤɚɯ ɜ ɬɟɱɟɧɢɟ ɦɟɣɨɡɚ ɢ ɫɨɩɭɬɫɬɜɭɸɳɟɟ ɫɧɢɠɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɛɟɥɤɚ 
ORFH522 (Nizampatnam et al., 2009). ɉɨ ɪɚɡɥɢɱɧɵɦ ɞɚɧɧɵɦ, ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɮɨɪɦ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɫ ɐɆɋ ɊȿɌ1 ɧɟɨɛɯɨɞɢɦɨ ɨɬ ɨɞɧɨɝɨ ɞɨ 
ɱɟɬɵɪɟɯ ɝɟɧɨɜ. ɋɪɟɞɢ ɧɢɯ ɝɟɧ Rf1 ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ. 
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ɒɢɪɨɤɨɟ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɤɨɪɨɫɩɟɥɵɯ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ 
ɝɢɛɪɢɞɨɜ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɭɬɟɦ ɩɨɜɵɲɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ ɩɨɞɫɨɥɧɟɱɧɢɤɚ. Ʌɭɱɲɢɟ ɝɢɛɪɢɞɵ ɩɪɟɜɨɫɯɨɞɹɬ ɪɚɣɨɧɢɪɨɜɚɧɧɵɟ ɫɨɪɬɚ ɩɨ 
ɭɪɨɠɚɸ ɧɚ 15–30 ɩɪɨɰɟɧɬɨɜ, ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɜɵɪɨɜɧɟɧɧɨɫɬɶɸ ɩɨ ɜɵɫɨɬɟ 
ɪɚɫɬɟɧɢɣ, ɞɪɭɠɧɨɫɬɶɸ ɫɨɡɪɟɜɚɧɢɹ, ɛɨɥɶɲɢɦɢ ɪɚɡɦɟɪɚɦɢ ɤɨɪɡɢɧɤɢ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 
ɨɛɥɟɝɱɚɟɬ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɭɸ ɭɛɨɪɤɭ. ɋɤɨɪɨɫɩɟɥɵɟ ɝɢɛɪɢɞɵ ɧɚ ɜɵɫɨɤɨɦ ɚɝɪɨɮɨɧɟ 
ɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɱɟɦ ɫɨɪɬɚ ɢ ɩɨɡɞɧɟɫɩɟɥɵɟ ɝɢɛɪɢɞɵ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɫɤɨɪɨɫɩɟɥɵɯ ɝɢɛɪɢɞɨɜ ɜ ɚɝɪɚɪɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɚɬɶ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɭɪɨɠɚɢ ɬɨɜɚɪɧɵɯ ɫɟɦɹɧ ɩɨɞɫɨɥɧɟɱɧɢɤɚ.  

ȼɚɠɧɵɦ ɷɬɚɩɨɦ ɪɚɛɨɬ ɩɨ ɫɨɡɞɚɧɢɸ ɦɟɠɥɢɧɟɣɧɵɯ ɝɢɛɪɢɞɨɜ ɩɨɞɫɨɥɧɟɱɧɢɤɚ 
ɹɜɥɹɟɬɫɹ ɫɟɥɟɤɰɢɹ ɦɚɬɟɪɢɧɫɤɢɯ ɫɬɟɪɢɥɶɧɵɯ ɥɢɧɢɣ ɧɚ ɨɫɧɨɜɟ ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɣ 
ɦɭɠɫɤɨɣ ɫɬɟɪɢɥɶɧɨɫɬɢ (ɐɆɋ) ɊȿɌ1 ɢ ɨɬɰɨɜɫɤɢɯ ɥɢɧɢɣ, ɧɟɫɭɳɢɯ ɞɨɦɢɧɚɧɬɧɵɣ ɝɟɧ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ (Rf1). Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɚ Rf1 ɜ ɝɟɧɨɬɢɩɟ 
ɨɬɰɨɜɫɤɨɣ ɥɢɧɢɢ ɟɟ ɫɤɪɟɳɢɜɚɸɬ ɫɨ ɫɬɟɪɢɥɶɧɨɣ ɦɚɬɟɪɢɧɫɤɨɣ ɮɨɪɦɨɣ ɢ ɚɧɚɥɢɡɢɪɭɸɬ 
ɮɟɧɨɬɢɩɵ ɪɚɫɬɟɧɢɣ F1. ȼ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɬɰɨɜɫɤɨɣ ɥɢɧɢɢ ɩɨ 
ɩɪɢɡɧɚɤɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɬɪɟɛɭɟɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɫɟɡɨɧɨɜ 
ɜɟɝɟɬɚɰɢɢ (ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɫɤɪɟɳɢɜɚɧɢɣ ɢ ɨɰɟɧɤɭ ɝɢɛɪɢɞɨɜ F1). ɗɬɨɬ ɩɪɨɰɟɫɫ 
ɦɨɠɟɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɟɧ ɛɥɚɝɨɞɚɪɹ ɦɨɥɟɤɭɥɹɪɧɵɦ ɦɚɪɤɟɪɚɦ – ɮɪɚɝɦɟɧɬɚɦ 
ȾɇɄ, ɫɰɟɩɥɟɧɧɵɦ ɫ ɥɨɤɭɫɨɦ Rf1, ɥɢɛɨ ɩɨɥɢɦɨɪɮɧɵɦ ɭɱɚɫɬɤɚɦ ɫɚɦɨɝɨ ɝɟɧɚ. Ⱦɥɹ 
ɜɵɹɜɥɟɧɢɹ ɝɟɧɚ Rf ɜ ɝɟɧɨɬɢɩɟ ɨɬɰɨɜɫɤɨɣ ɥɢɧɢɢ ɩɪɢ ɩɨɦɨɳɢ ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɪɤɟɪɨɜ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ (ɉɐɊ), ɜ ɫɪɟɞɧɟɦ ɧɟɨɛɯɨɞɢɦɨ 2 ɧɟɞɟɥɢ 
(ɩɨɥɭɱɟɧɢɟ ɩɪɨɪɨɫɬɤɨɜ, ɜɵɞɟɥɟɧɢɟ ȾɇɄ, ɉɐɊ-ɚɧɚɥɢɡ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɪɤɟɪɨɜ ɝɟɧɨɜ Rf ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ 
ɫɨɡɞɚɧɢɹ ɪɨɞɢɬɟɥɶɫɤɢɯ ɥɢɧɢɣ ɝɢɛɪɢɞɨɜ, ɚ ɬɚɤɠɟ ɷɮɮɟɤɬɢɜɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢɯ 
ɝɟɧɟɬɢɱɟɫɤɭɸ ɱɢɫɬɨɬɭ ɜ ɩɪɨɰɟɫɫɟ ɫɟɦɟɧɨɜɨɞɫɬɜɚ. 

ɉɪɢ ɦɚɪɤɢɪɨɜɚɧɢɢ ɝɟɧɨɜ Rf ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɩɨɞɯɨɞɚ. 
Ɉɞɢɧ ɢɡ ɧɢɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɚɪɤɟɪɧɵɯ (ɜ ɨɫɧɨɜɧɨɦ ɧɟɤɨɞɢɪɭɸɳɢɯ) 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɬɟɫɧɨ ɫɰɟɩɥɟɧɧɵɯ ɫ ɥɨɤɭɫɨɦ Rf. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɷɮɮɟɤɬɢɜɟɧ ɞɥɹ 
ɬɟɯ ɨɛɴɟɤɬɨɜ, ɭ ɤɨɬɨɪɵɯ ɫɭɳɟɫɬɜɭɸɬ ɧɚɫɵɳɟɧɧɵɟ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɤɚɪɬɵ. 
Ɇɨɥɟɤɭɥɹɪɧɵɟ ɦɚɪɤɟɪɵ, ɫɰɟɩɥɟɧɧɵɟ ɫ ɥɨɤɭɫɚɦɢ Rf, ɧɟɨɛɯɨɞɢɦɵ ɬɚɤɠɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɪɚɛɨɬ ɩɨ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɩɨɡɢɰɢɨɧɧɨɝɨ 
ɤɥɨɧɢɪɨɜɚɧɢɹ. Ⱦɪɭɝɨɣ ɩɨɞɯɨɞ ɫɨɫɬɨɢɬ ɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɚɪɤɟɪɨɜ ɧɚ ɨɫɧɨɜɟ 
ɩɨɥɢɦɨɪɮɢɡɦɚ ɤɨɞɢɪɭɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɨɜ Rf. Ɉɧ ɩɨɡɜɨɥɹɟɬ 
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢ ɚɥɥɟɥɶ-ɫɩɟɰɢɮɢɱɧɵɟ ɦɚɪɤɟɪɵ, ɢ ɷɮɮɟɤɬɢɜɟɧ ɜ 
ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɢɡɜɟɫɬɧɚ ɧɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɝɟɧɚ. Ȼɨɥɶɲɢɧɫɬɜɨ 
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɧɵɯ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɝɟɧɨɜ Rf (ɩɟɬɭɧɢɢ, ɤɭɤɭɪɭɡɵ, ɪɢɫɚ, ɫɨɪɝɨ, 
ɪɚɩɫɚ, ɪɟɞɢɫɚ, ɩɟɪɰɚ ɱɢɥɢ) ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɨɫɨɛɨɦɭ ɫɟɦɟɣɫɬɜɭ, ɤɨɬɨɪɨɟ ɤɨɞɢɪɭɟɬ ɛɟɥɤɢ, 
ɫɨɞɟɪɠɚɳɢɟ ɨɬ 11 ɞɨ 17 ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɦɨɬɢɜɨɜ ɢɡ 35 ɚɦɢɧɨɤɢɫɥɨɬ (PPR – 

pentatricopeptide repeats) (Small, Peeters, 2000; Andres et al., 2007 ɢ ɞɪ.). ɉɪɢɪɨɞɚ ɝɟɧɨɜ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɢɡɜɟɫɬɧɚ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ 
ɪɚɡɪɚɛɨɬɤɭ ɷɮɮɟɤɬɢɜɧɵɯ ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɪɤɟɪɨɜ ɞɥɹ ɦɚɪɤɟɪ-ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ 
ɫɟɥɟɤɰɢɢ. 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

Ɇɚɬɟɪɢɚɥɨɦ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɥɢ 133 ɢɧɛɪɟɞɧɵɯ ɥɢɧɢɢ 
ɤɨɥɥɟɤɰɢɢ ȼɂɊ, ɫɪɟɞɢ ɧɢɯ 107 ɚɜɬɨɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ, ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɬɨɪɵɯ ɤ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɩɨɞɬɜɟɪɠɞɟɧɚ ɬɟɫɬ-ɫɤɪɟɳɢɜɚɧɢɹɦɢ ɫɨ 
ɫɬɟɪɢɥɶɧɵɦɢ ɥɢɧɢɹɦɢ ɧɚ ɨɫɧɨɜɟ ɐɆɋ ɊȿɌ1 (ȼɂɊ 109 ɢ ȼɂɊ 116), 9 ɥɢɧɢɣ ɐɆɋ ɧɚ 
ɨɫɧɨɜɟ ɞɜɭɯ ɬɢɩɨɜ ɫɬɟɪɢɥɶɧɨɫɬɢ – ɊȿɌ1 ɢ RIG0 (ɐɆɋ ɨɬ ɞɢɤɨɝɨ ɦɧɨɝɨɥɟɬɧɟɝɨ ɜɢɞɚ 
H. rigidus) ɢ ɢɯ ɮɟɪɬɢɥɶɧɵɟ ɚɧɚɥɨɝɢ, 9 ɚɜɬɨɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ, ɧɟ 
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ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɮɟɪɬɢɥɶɧɨɫɬɶ ɩɵɥɶɰɵ. Ɍɟɫɬ-ɫɤɪɟɳɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡ ɝɢɛɪɢɞɨɜ F1 
ɩɪɨɜɨɞɢɥɢ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɧɚ Ʉɭɛɚɧɫɤɨɣ ɨɩɵɬɧɨɣ ɫɬɚɧɰɢɢ ȼɂɊ.  

Ƚɟɧɨɦɧɭɸ ȾɇɄ ɜɵɞɟɥɹɥɢ ɢɡ ɷɬɢɨɥɢɪɨɜɚɧɧɵɯ ɫɟɦɹɞɨɥɟɣ ɩɹɬɢɞɧɟɜɧɵɯ 
ɩɪɨɪɨɫɬɤɨɜ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ ɋɌȺȻ ɦɟɬɨɞɨɦ (Ⱥɧɢɫɢɦɨɜɚ ɢ ɞɪ., 2010). 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ SCAR-ɦɚɪɤɟɪɚ HRG02, 
ɫɰɟɩɥɟɧɧɨɝɨ ɫ ɝɟɧɨɦ Rf1, ɢ STS-ɦɚɪɤɟɪɚ ɚɛɟɪɪɚɧɬɧɨɝɨ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ ɝɟɧɚ 

orfH522, ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɝɨ ɫ ɐɆɋ ɊȿɌ1, ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1. ɉɐɊ ɩɪɨɜɨɞɢɥɢ ɩɪɢ 
ɭɫɥɨɜɢɹɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ɚɜɬɨɪɚɦɢ ɩɪɚɣɦɟɪɨɜ (Horn et al., 2003; Schnabel et al., 2008) 

ɫ ɧɚɲɢɦɢ ɦɨɞɢɮɢɤɚɰɢɹɦɢ. Ɋɟɫɬɪɢɤɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɨ ɩɪɨɬɨɤɨɥɚɦ ɮɢɪɦɵ-ɩɪɨɢɡɜɨɞɢɬɟɥɹ (Fermentas, 
Ʌɢɬɜɚ).  
 

Ɍɚɛɥɢɰɚ 1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɚɣɦɟɪɨɜ 

 

ɇɚɡɜɚɧɢɟ 
ɩɪɚɣɦɟɪɨɜ 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
(5ʹ → 3ʹ) ɢ ɨɪɢɟɧɬɚɰɢɹ 

(F – ɩɪɹɦɨɣ, R – ɨɛɪɚɬɧɵɣ) 

Tm, 

C 

Ɉɠɢɞɚɟ-
ɦɵɣ 

ɪɚɡɦɟɪ 
ɩɪɨɞɭɤɬɚ 
ɉɐɊ, ɩɧ 

ɇɚɛɥɸɞɚ-
ɟɦɵɣ 

ɪɚɡɦɟɪ 
ɩɪɨɞɭɤɬɚ 
ɉɐɊ, ɩɧ 

orfH522 
TGCCTCAACTGGATAAATTCAC (F) 

ACCGTTCTCTCACGAGTTGAAG (R) 
60 16 

516, 530, 

540 

HRG02 
AAACGTGGGAGAGAGGTGG (F) 

AAACGTGGGCTGAAGAACTA (R) 
59 740 740 

QHL12D20 
GTAAGCAACCCGAGAAAGCA (F) 

AGTTTCCGGTTTTCCCGTAT (R) 
59 540 1170 

 

Ɏɪɚɝɦɟɧɬɵ ɷɤɫɩɪɟɫɫɢɪɭɟɦɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ (EST, Expressed Sequence 
Tags) ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɩɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɸ ɝɟɧɨɦɚ ɫɥɨɠɧɨɰɜɟɬɧɵɯ 
(Compositae Genome Project, http://www.cgp.edu/). EST, ɝɨɦɨɥɨɝɢɱɧɵɟ ɝɟɧɚɦ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ, ɛɵɥɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɜ ɪɚɛɨɬɚɯ (Yue et al., 

2007; Liu et al., 2012). Ɉɬɛɨɪ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɛɵɥ ɩɪɨɜɟɞɟɧ ɢɡ 
ɛɢɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɐɟɧɬɪɚ Ȼɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɂɧɮɨɪɦɚɰɢɢ (www.ncbi.nlm.hih.gov). ɉɨɢɫɤ ɝɨɦɨɥɨɝɨɜ ɝɟɧɨɜ Rf ɢ PPR-ɦɨɬɢɜɨɜ 
ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɟ BLAST (Basic Local Alignment Search Tool 
(http://www.ncbi.nlm.nih.gov/blast/)). 

Ⱦɢɡɚɣɧ ɩɪɚɣɦɟɪɨɜ, ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ EST – 

ɩɪɟɞɩɨɥɚɝɚɟɦɵɦ ɝɨɦɨɥɨɝɚɦ ɝɟɧɨɜ Rf, ɨɫɭɳɟɫɬɜɥɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Primer3Plus 
(http://www.bioinformatics.nl/). ɍɫɥɨɜɢɹ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɮɪɚɝɦɟɧɬɨɜ ɩɨɞɛɢɪɚɥɢ 
ɨɩɵɬɧɵɦ ɩɭɬɟɦ. Ⱥɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɮɪɚɝɦɟɧɬɵ ɛɵɥɢ ɤɥɨɧɢɪɨɜɚɧɵ ɜ ɜɟɤɬɨɪɟ pAL-

TA Vector (EVROGEN). Ɉɱɢɫɬɤɭ ɉɐɊ-ɩɪɨɞɭɤɬɨɜ ɢɡ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ ɫɦɟɫɢ 
ɩɪɨɜɨɞɢɥɢ ɜ 1%-ɧɨɦ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ. Ʌɢɝɢɪɨɜɚɧɢɟ ɜɟɤɬɨɪɚ ɫɨ ɜɫɬɚɜɤɨɣ ɩɪɨɜɨɞɢɥɢ 
ɫɨɝɥɚɫɧɨ ɩɪɨɬɨɤɨɥɭ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɦɭ ɮɢɪɦɨɣ ȿɜɪɨɝɟɧ (http://evrogen.ru/kit-user-

manuals/pAL-TA.pdf). Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɲɬɚɦɦ DH5L E. coli. Ɉɬɛɨɪ 
ɤɥɨɧɨɜ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɩɨɦɨɳɢ ɉɐɊ ɫ ɩɪɚɣɦɟɪɚɦɢ M13. ɉɪɨɞɭɤɬɵ ɉɐɊ ɪɚɡɞɟɥɹɥɢ 
ɷɥɟɤɬɪɨɮɨɪɟɡɨɦ ɜ 1% ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɢ ɨɬɛɢɪɚɥɢ ɤɥɨɧɵ ɫɨ ɜɫɬɚɜɤɨɣ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ. 
ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɧɚ ɩɪɢɛɨɪɟ ABI 3500xl ɜ ɐɄɉ «Ƚɟɧɨɦɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ 
ɤɥɟɬɨɱɧɚɹ ɛɢɨɥɨɝɢɹ» (ȼɇɂɂɋɏɆ ɊȺɋɏɇ). ȼɵɪɚɜɧɢɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɢɯ ɚɧɚɥɢɡ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ MEGA version 4 
(Tamura et al., 2007). 

ɗɥɟɤɬɪɨɮɨɪɟɡ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɩɪɨɜɨɞɢɥɢ ɜ 1,8%-ɧɨɦ 
ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɜ 1ɯɌȼȿ ɢ ɨɤɪɚɲɢɜɚɥɢ ɛɪɨɦɢɫɬɵɦ ɷɬɢɞɢɟɦ. ȼ ɤɚɱɟɫɬɜɟ ɦɚɪɤɟɪɨɜ 
ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɟɫɚ ɢɫɩɨɥɶɡɨɜɚɥɢ EZ Load 100 bp PCR Molecular Ruler (Bio-Rad), 100 
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bp DNA Ladder (Fermentas) ɢ Ɇ100bp DNA Ladder (Dialat). ȼɫɟ ɷɤɫɩɟɪɢɦɟɧɬɵ 
ɜɵɩɨɥɧɟɧɵ ɜ 2–4 ɩɨɜɬɨɪɧɨɫɬɹɯ. 

Ɋɟɚɤɬɢɜɵ ɞɥɹ ɉɐɊ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɨɬ ɮɢɪɦɵ Ⱦɢɚɥɚɬ (http://www.dialat.ru). 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɉɐɊ ɢ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɛɵɥɢ 
ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɮɢɪɦɨɣ ɏɟɥɢɤɨɧ (http://www.helicon.ru). ɉɪɚɣɦɟɪɵ ɛɵɥɢ 
ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɁȺɈ ȿɜɪɨɝɟɧ (Ɇɨɫɤɜɚ) ɢ ɈɈɈ «Ȼɢɝɥɶ» (ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ). 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 

Ƚɟɧɟɬɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢɧɛɪɟɞɧɵɯ ɥɢɧɢɣ ɩɨ ɤɨɦɩɨɧɟɧɬɚɦ ɝɟɧɟɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ɐɆɋ-Rf ɛɵɥɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ SCAR-

ɦɚɪɤɟɪɚ HRG02, ɫɰɟɩɥɟɧɧɨɝɨ ɫ ɹɞɟɪɧɵɦ ɥɨɤɭɫɨɦ Rf1 (Horn et al. 2003), ɚ ɬɚɤɠɟ STS-

ɦɚɪɤɟɪɚ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ ɝɟɧɚ orfH522, ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɝɨ ɫ ɐɆɋ ɊȿɌ1 (Schnabel 
et al., 2008) (ɪɢɫ. 1, ɬɚɛɥ. 2). ɉɪɢ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɞɚɧɧɵɯ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɚɧɚɥɢɡɚ ɫ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɬɟɫɬ-ɫɤɪɟɳɢɜɚɧɢɣ ɨɤɚɡɚɥɨɫɶ, ɱɬɨ SCAR-ɦɚɪɤɟɪ HRG02 ɜɵɹɜɥɹɥ 
ɩɪɢɫɭɬɫɬɜɢɟ ɝɟɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɭ 73 ɥɢɧɢɣ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɚɜɬɨɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ, ɭ ɤɨɬɨɪɵɯ ɛɵɥ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ 
ɦɚɪɤɟɪ HRG02, ɹɜɥɹɸɬɫɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹɦɢ, ɬ. ɟ. ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɮɟɪɬɢɥɶɧɨɫɬɶ 
ɩɵɥɶɰɵ ɝɢɛɪɢɞɨɜ ɩɪɢ ɫɤɪɟɳɢɜɚɧɢɹɯ ɫ ɥɢɧɢɹɦɢ, ɨɛɥɚɞɚɸɳɢɦɢ ɐɆɋ ɊȿɌ1. Ɉɬɫɭɬɫɬɜɢɟ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɪɤɟɪɨɜ ɝɟɧɚ Rf1 ɭ ɨɬɞɟɥɶɧɵɯ ɥɢɧɢɣ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯ 
ɮɟɪɬɢɥɶɧɨɫɬɶ ɩɵɥɶɰɵ ɩɪɢ ɫɤɪɟɳɢɜɚɧɢɢ ɫ ɥɢɧɢɟɣ ɐɆɋ, ɦɨɠɟɬ ɭɤɚɡɵɜɚɬɶ ɧɚ ɧɚɥɢɱɢɟ 
ɞɪɭɝɢɯ ɝɟɧɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɤɨɧɬɪɨɥɟ ɩɪɢɡɧɚɤɚ, ɥɢɛɨ ɧɚ ɢɡɦɟɧɱɢɜɨɫɬɶ ɫɚɦɢɯ 
ɦɚɪɤɟɪɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɞɭɤɬɚ ɚɦɩɥɢɮɢɤɚɰɢɢ 
(ɦɚɪɤɟɪɚ) ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɢɡɦɟɧɟɧɢɹɦɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɯ 
ɩɪɚɣɦɟɪɭ, ɜɨɡɧɢɤɲɢɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɭɬɚɰɢɣ ɢɥɢ ɪɟɤɨɦɛɢɧɚɰɢɣ. 

 

 

 

 

 

 

 

 

 

 
Ɋɢɫ. 1. ɉɪɨɞɭɤɬɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɦɧɨɣ ȾɇɄ ɨɬɞɟɥɶɧɵɯ ɪɚɫɬɟɧɢɣ ɚɜɬɨɮɟɪɬɢɥɶɧɵɯ 

ɥɢɧɢɣ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɫ ɩɪɚɣɦɟɪɚɦɢ HRG02 (1–9) ɢ orfH522 (10–18): 
1, 2, 10, 11 – ȼɂɊ 778; 3, 12 – ȼɂɊ 780; 4–6, 13–15 – ȼɂɊ 801; 7–9, 16–18 – ȼɂɊ 902;  

Ɇ – ɦɚɪɤɟɪ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ 

 

Ɇɢɬɨɯɨɧɞɪɢɚɥɶɧɵɣ ɦɚɪɤɟɪ orfH522 ɜɵɹɜɥɟɧ ɭ 93 ɚɜɬɨɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ. ȼɫɟ 
ɨɧɢ ɹɜɥɹɸɬɫɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹɦɢ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɊȿɌ1. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɢɧɢɢ ɫɨ 
ɫɬɟɪɢɥɶɧɨɣ (ɐɆɋ ɊȿɌ1) ɰɢɬɨɩɥɚɡɦɨɣ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɧɚɞɟɠɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɝɟɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɞɥɹ ɫɟɥɟɤɰɢɢ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɝɢɛɪɢɞɨɜ, ɚ STS-

ɦɚɪɤɟɪ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ ɝɟɧɚ orfH522 ɩɟɪɫɩɟɤɬɢɜɟɧ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɩɪɢɫɭɬɫɬɜɢɹ ɝɟɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɜ ɝɟɧɨɬɢɩɟ ɢɧɛɪɟɞɧɨɣ ɥɢɧɢɢ. 
ɂɧɬɟɪɟɫɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɫɟ ɥɢɧɢɢ, ɡɚɤɪɟɩɥɹɜɲɢɟ ɫɬɟɪɢɥɶɧɨɫɬɶ ɜ ɬɟɫɬ-ɫɤɪɟɳɢɜɚɧɢɹɯ ɫ 
ɥɢɧɢɹɦɢ ɐɆɋ PET1, ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ ɨɬɫɭɬɫɬɜɢɟɦ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ ɦɚɪɤɟɪɚ 
orfH522. ɍ 7 ɥɢɧɢɣ (ȼɂɊ 210, ȼɂɊ 260, ȼɂɊ 343, ȼɂɊ 369, ȼɂɊ 635, ȼɂɊ 638,  
ȼɂɊ 900) ɜɩɟɪɜɵɟ ɜɵɹɜɥɟɧɚ ɝɟɬɟɪɨɩɥɚɡɦɢɹ ɩɨ ɧɚɥɢɱɢɸ-ɨɬɫɭɬɫɬɜɢɸ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɮɪɚɝɦɟɧɬɚ orfH522, ɚ ɬɚɤɠɟ ɟɝɨ ɪɚɡɦɟɪɭ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ 
ɨɬɥɢɱɢɹ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢɯ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ ɝɟɧɨɦɚ ɨɬ ɮɨɪɦ ɫ ɐɆɋ ɊȿɌ1. 
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Ɍɚɛɥɢɰɚ 2. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɤɪɢɧɢɧɝɚ ɥɢɧɢɣ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɨɥɥɟɤɰɢɢ 

 

ɇɚɡɜɚɧɢɟ 
ȼɫɟɝɨ 

ɥɢɧɢɣ 

ɇɚɥɢɱɢɟ ɦɚɪɤɟɪɚ 

HRG02 orfH522 

RIL 38, RIL 80, RIL 130, RIL 228, ȼɂɊ 220, ȼɂɊ 
249, ȼɂɊ 254, ȼɂɊ 263, ȼɂɊ 358, ȼɂɊ 376, ȼɂɊ 
386, ȼɂɊ 395, ȼɂɊ 397, ȼɂɊ 437, ȼɂɊ 438, ȼɂɊ 
480, ȼɂɊ 490, ȼɂɊ 558, ȼɂɊ 581, ȼɂɊ 582, ȼɂɊ 
583, ȼɂɊ 584, ȼɂɊ 630, ȼɂɊ 631, ȼɂɊ 632, ȼɂɊ 
633, ȼɂɊ 634, ȼɂɊ 636, ȼɂɊ 637, ȼɂɊ 639, ȼɂɊ 
640, ȼɂɊ 650, ȼɂɊ 652, ȼɂɊ 656, ȼɂɊ 658, ȼɂɊ 
681, ȼɂɊ 684, ȼɂɊ 697, ȼɂɊ 699, ȼɂɊ 700, ȼɂɊ 
702, ȼɂɊ 703, ȼɂɊ 704, ȼɂɊ 705, ȼɂɊ 709, ȼɂɊ 
741, ȼɂɊ 752, ȼɂɊ 753, ȼɂɊ 754, ȼɂɊ 758, ȼɂɊ 
759, ȼɂɊ 761, ȼɂɊ 762, ȼɂɊ 764, ȼɂɊ 766, ȼɂɊ 
767, ȼɂɊ 768, ȼɂɊ 771, ȼɂɊ 772, ȼɂɊ 773, ȼɂɊ 
776, ȼɂɊ 778, ȼɂɊ 780, ȼɂɊ 792, ȼɂɊ 793 
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+ 

 

 

 

 

 

 

 

 

 

 

 

 

+ 

ȼɂɊ 171*, ȼɂɊ 211, ȼɂɊ 218, ȼɂɊ 349, ȼɂɊ 371, 

ȼɂɊ 387, ȼɂɊ 450, ȼɂɊ 502, ȼɂɊ 503, ȼɂɊ 653, 
ȼɂɊ 645, ȼɂɊ 720, ȼɂɊ 740, ȼɂɊ 743, ȼɂɊ 763 

 

 

15 

 

 

+ 

 

 

– 

ȼɂɊ 195, ȼɂɊ 196, ȼɂɊ 200, ȼɂɊ 364, ȼɂɊ 365, 
ȼɂɊ 378, ȼɂɊ 381, ȼɂɊ 388, ȼɂɊ 394, ȼɂɊ 412, 
ȼɂɊ 644, ȼɂɊ 729, ȼɂɊ 751, ȼɂɊ 801, ȼɂɊ 902,  
ȼɄ 571 

 

 

 

16 

 

 

 

– 

 

 

 

+ 

ȼɂɊ 160, ȼɂɊ 262, ȼɂɊ 302, ȼɂɊ 366, ȼɂɊ 372, 
ȼɂɊ 377, ȼɂɊ 449, ȼɂɊ 453 

 

8 

 

– 

 

– 

ȼɂɊ 900, ȼɂɊ 635, ȼɂɊ 638  3 + +/– 

ȼɂɊ 183, ȼɂɊ 234, ȼɂɊ 696, ȼɂɊ 726, ȼɂɊ 735 5 +/– + 

ȼɂɊ 260, ȼɂɊ 343, ȼɂɊ 369 3 +/– +/– 

ȼɂɊ 210  1 – +/– 

ȼɂɊ 101Ⱥ**, ȼɂɊ 109Ⱥ, ȼɂɊ 114Ⱥ, ȼɂɊ 116Ⱥ, 
ȼɂɊ 117Ⱥ, ȼɂɊ 130Ⱥ, ȼɂɊ 151Ⱥ, ȼɂɊ 471Ⱥ 

 

8 

 

– 

 

+ 

ȼɂɊ 101Ȼ, ȼɂɊ 109Ȼ, ȼɂɊ 114Ȼ, ȼɂɊ 116Ȼ,  
ȼɂɊ 117Ȼ, ȼɂɊ 130Ȼ, ȼɂɊ 151Ȼ, ȼɂɊ 471 Ȼ 

 

8 

 

– 

 

– 

 
*ɉɪɢɦɟɱɚɧɢɟ: ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɜɵɞɟɥɟɧɵ ɥɢɧɢɢ, ɡɚɤɪɟɩɥɹɜɲɢɟ ɫɬɟɪɢɥɶɧɨɫɬɶ ɜ ɬɟɫɬ-

ɫɤɪɟɳɢɜɚɧɢɹɯ. 
** Ʌɢɧɢɢ ɧɚ ɨɫɧɨɜɟ  ɐɆɋ ɊȿɌ1. 

 

ɉɨɫɤɨɥɶɤɭ ɮɪɚɝɦɟɧɬ, ɫɢɧɬɟɡɢɪɭɟɦɵɣ ɫ ɩɪɚɣɦɟɪɚɦɢ orfH522, ɫɩɟɰɢɮɢɱɟɧ ɞɥɹ 
ɦɬȾɇɄ ɐɆɋ ɊȿɌ1, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɥɢɧɢɢ, ɧɚ ȾɇɄ ɤɨɬɨɪɵɯ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɫɹ ɮɪɚɝɦɟɧɬ orfH522, ɢɦɟɥɢ ɜ ɫɜɨɢɯ ɪɨɞɨɫɥɨɜɧɵɯ ɝɟɧɨɬɢɩɵ ɫ ɐɆɋ 
ɊȿɌ1. Ʉ ɱɢɫɥɭ ɬɚɤɢɯ ɮɨɪɦ ɨɬɧɨɫɹɬɫɹ ɩɨɫɬɭɩɚɜɲɢɟ ɜ ɪɚɡɥɢɱɧɨɟ ɜɪɟɦɹ ɜ ɤɨɥɥɟɤɰɢɸ 
ɤɨɦɦɟɪɱɟɫɤɢɟ ɝɢɛɪɢɞɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɥɥɟɤɰɢɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ ɥɢɧɢɣ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ (Ƚɚɜɪɢɥɨɜɚ, Ɋɨɠɤɨɜɚ, 2005). Ɇɟɬɨɞ ɫɚɦɨɨɩɵɥɟɧɢɹ («ɪɚɡɥɨɠɟɧɢɹ» ɧɚ 

ɥɢɧɢɢ) ɤɨɦɦɟɪɱɟɫɤɢɯ ɝɢɛɪɢɞɨɜ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɟɥɟɤɰɢɢ ɦɚɬɟɪɢɧɫɤɢɯ ɢ 
ɨɬɰɨɜɫɤɢɯ ɮɨɪɦ ɝɢɛɪɢɞɨɜ ɩɨɞɫɨɥɧɟɱɧɢɤɚ (De Carvalho, De Toledo, 2008). Ⱦɚɧɧɵɣ 
ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ ɢ ɷɮɮɟɤɬɢɜɧɨ ɨɬɛɢɪɚɬɶ ɝɟɧɨɬɢɩɵ, ɧɟɫɭɳɢɟ ɞɨɦɢɧɚɧɬɧɵɟ 
ɚɥɥɟɥɢ ɝɟɧɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ. ɉɨɥɭɱɚɟɦɵɟ ɬɚɤɢɦ ɩɭɬɟɦ ɥɢɧɢɢ ɢɦɟɸɬ 
ɫɬɟɪɢɥɶɧɭɸ ɰɢɬɨɩɥɚɡɦɭ ɢ ɫɩɨɫɨɛɧɵ ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɠɢɡɧɟɫɩɨɫɨɛɧɭɸ ɩɵɥɶɰɭ ɥɢɲɶ ɩɪɢ 
ɧɚɥɢɱɢɢ ɜ ɝɟɧɨɬɢɩɟ ɞɨɦɢɧɚɧɬɧɨɝɨ ɝɟɧɚ Rf. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɨɫɢɬɟɥɢ ɪɟɰɟɫɫɢɜɧɵɯ 
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ɚɥɥɟɥɟɣ  ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɛɪɚɤɨɜɵɜɚɸɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɡɚɜɹɡɵɜɚɸɬ ɫɟɦɟɧɚ ɩɪɢ 
ɫɚɦɨɨɩɵɥɟɧɢɢ ɜɫɥɟɞɫɬɜɢɟ ɦɭɠɫɤɨɣ ɫɬɟɪɢɥɶɧɨɫɬɢ. ɋɟɥɟɤɰɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ 
ɮɟɪɬɢɥɶɧɨɫɬɢ ɧɚ ɫɬɟɪɢɥɶɧɨɣ ɨɫɧɨɜɟ ɩɨɥɭɱɢɥɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ: ɷɬɨ ɩɨɦɨɝɚɟɬ 
ɢɯ ɩɨɞɞɟɪɠɚɧɢɸ ɜ ɱɢɫɬɨɬɟ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɵɛɪɚɤɨɜɤɟ ɪɚɫɬɟɧɢɣ, ɩɨɬɟɪɹɜɲɢɯ 
ɞɨɦɢɧɚɧɬɧɵɣ ɚɥɥɟɥɶ ɝɟɧɚ Rf ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɥɭɱɚɣɧɨɝɨ ɩɟɪɟɨɩɵɥɟɧɢɹ.  

Ʌɢɧɢɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɨɥɥɟɤɰɢɢ ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɭ ɤɨɬɨɪɵɯ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɤɪɢɧɢɧɝɚ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɚ ɫɬɟɪɢɥɶɧɚɹ (ɊȿɌ1) ɰɢɬɨɩɥɚɡɦɚ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢ ɞɥɹ ɜɵɹɫɧɟɧɢɹ ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɹɞɟɪɧɨ-

ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɮɟɧɨɦɟɧ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɮɟɪɬɢɥɶɧɨɫɬɢ ɮɨɪɦ ɫ ɐɆɋ. Ɍɪɚɞɢɰɢɨɧɧɨ, ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɜ ɝɟɧɨɬɢɩɟ ɝɟɧɨɜ, 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɮɟɪɬɢɥɶɧɨɫɬɶ, ɢ ɢɡɭɱɟɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɯ ɷɤɫɩɪɟɫɫɢɢ ɩɪɨɜɨɞɹɬ 
ɬɟɫɬ-ɫɤɪɟɳɢɜɚɧɢɹ ɫ ɥɢɧɢɹɦɢ ɐɆɋ ɢ ɚɧɚɥɢɡɢɪɭɸɬ ɪɚɫɬɟɧɢɹ F1. ɉɪɟɞɥɚɝɚɟɦɵɟ 
ɦɨɞɟɥɶɧɵɟ ɨɛɴɟɤɬɵ ɫɨɱɟɬɚɸɬ ɜ ɨɞɧɨɦ ɝɟɧɨɬɢɩɟ ɜɵɡɵɜɚɸɳɢɟ ɦɭɠɫɤɭɸ ɫɬɟɪɢɥɶɧɨɫɬɶ 
ɚɛɟɪɪɚɧɬɧɵɟ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɵɟ ɝɟɧɵ ɢ ɫɭɩɪɟɫɫɢɪɭɸɳɢɟ ɢɯ ɹɞɟɪɧɵɟ ɮɚɤɬɨɪɵ Rf ɜ 
ɝɨɦɨɡɢɝɨɬɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɢ ɨɰɟɧɤɢ 
ɯɚɪɚɤɬɟɪɚ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɨɜ Rf ɢɫɤɥɸɱɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɫɤɪɟɳɢɜɚɧɢɣ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɥɢɧɢɢ ɧɟɫɭɬ ɝɟɧɵ ɜ ɝɨɦɨɡɢɝɨɬɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɱɬɨ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɞɥɹ 
ɬɚɤɨɝɨ ɪɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɜɢɞɭ ɜɨɡɦɨɠɧɨɝɨ ɜɥɢɹɧɢɹ ɦɟɠɚɥɥɟɥɶɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ 
ɧɚ ɩɪɨɹɜɥɟɧɢɟ ɩɪɢɡɧɚɤɚ ɭ ɮɨɪɦ ɫ ɝɢɛɪɢɞɧɵɦ ɝɟɧɨɦɨɦ. 

Ɋɟɚɥɢɡɚɰɢɹ ɜɬɨɪɨɝɨ ɩɨɞɯɨɞɚ ɤ ɦɨɥɟɤɭɥɹɪɧɨɦɭ ɦɚɪɤɢɪɨɜɚɧɢɸ ɝɟɧɨɜ Rf 

ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɫɨɩɪɹɠɟɧɚ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɩɪɢɪɨɞɚ ɞɨ ɫɢɯ 
ɩɨɪ ɧɟ ɢɡɭɱɟɧɚ. Ʉɥɸɱ ɤ ɪɟɲɟɧɢɸ ɷɬɢɯ ɩɪɨɛɥɟɦ ɞɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɇ. ɂ. ȼɚɜɢɥɨɜɵɦ ɜ 
1920 ɝ. ɡɚɤɨɧ ɝɨɦɨɥɨɝɢɱɟɫɤɢɯ ɪɹɞɨɜ ɜ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ, ɫɨɝɥɚɫɧɨ 
ɤɨɬɨɪɨɦɭ ɩɚɪɚɥɥɟɥɢɡɦ ɜ ɮɟɧɨɬɢɩɢɱɟɫɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɬɪɚɠɚɟɬ ɝɨɦɨɥɨɝɢɸ ɜ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ (ȼɚɜɢɥɨɜ, 1965). Ɂɚɤɨɧ ɝɨɦɨɥɨɝɢɱɟɫɤɢɯ ɪɹɞɨɜ ɩɨɡɜɨɥɹɟɬ 
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɝɟɧɵ ɢɡɜɟɫɬɧɨɣ ɮɭɧɤɰɢɢ, ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɵɯ ɩɨɤɚ ɧɟ ɢɡɜɟɫɬɧɚ. Ʉ 
ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɩɨɥɭɱɟɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ, ɩɨɤɚɡɵɜɚɸɳɢɟ, ɱɬɨ ɝɟɧɵ, 
ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɢɞɟɧɬɢɱɧɵɟ ɩɪɢɡɧɚɤɢ ɭ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɝɨɦɨɥɨɝɢɱɧɵ ɩɨ 
ɫɬɪɭɤɬɭɪɟ, ɬ. ɟ. ɫɯɨɞɧɵ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɭɤɥɟɨɬɢɞɨɜ. Ɇɟɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɝɟɧɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɜ ɪɚɡɧɵɯ ɨɪɝɚɧɢɡɦɚɯ ɫɯɨɞɧɵɟ ɮɭɧɤɰɢɢ, ɩɭɬɟɦ ɩɨɢɫɤɚ ɝɨɦɨɥɨɝɨɜ ɜ 
ɛɚɡɚɯ ɞɚɧɧɵɯ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɝɟɧɨɦɨɜ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ. Ɉɫɨɛɟɧɧɨ ɷɮɮɟɤɬɢɜɧɵɦ ɞɚɧɧɵɣ ɩɨɞɯɨɞ 
ɨɤɚɡɚɥɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɛɚɡ ɞɚɧɧɵɯ 
ɷɤɫɩɪɟɫɫɢɪɭɟɦɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ (EST). Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɤɚɪɬɢɪɨɜɚɧɢɹ 
ɝɟɧɨɜ, ɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɪɚɡɥɢɱɚɸɬɫɹ ɭ ɝɟɧɨɬɢɩɨɜ ɫ 
ɪɚɡɥɢɱɧɵɦ ɩɪɨɹɜɥɟɧɢɟɦ ɤɨɞɢɪɭɟɦɵɯ ɢɦɢ ɩɪɢɡɧɚɤɨɜ, ɧɚ ɨɫɧɨɜɟ EST ɦɨɝɭɬ ɛɵɬɶ 
ɪɚɡɪɚɛɨɬɚɧɵ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɚɪɤɟɪɵ. ȼ ɪɚɛɨɬɚɯ (Yue et al., 2007; Liu et al., 2012) 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ EST ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɝɨɦɨɥɨɝɢɱɧɵɟ 
ɤɥɨɧɢɪɨɜɚɧɧɨɦɭ ɢ ɫɟɤɜɟɧɢɪɨɜɚɧɧɨɦɭ ɝɟɧɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɟɬɭɧɢɢ. ɇɚ 
ɨɫɧɨɜɟ ɷɬɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɚɜɬɨɪɵ ɪɚɡɪɚɛɨɬɚɥɢ TRAP (Target Region Amplified 
Polymorphism) -ɦɚɪɤɟɪɵ. Ɉɞɧɚɤɨ ɢɦ ɧɟ ɭɞɚɥɨɫɶ ɫɜɹɡɚɬɶ ɜɵɹɜɥɟɧɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ ɫ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɥɨɤɭɫɚ Rf1, ɚ ɬɚɤɠɟ ɥɨɤɚɥɢɡɨɜɚɬɶ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɟ 
ɮɪɚɝɦɟɧɬɵ ɧɚ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɚɪɬɟ, ɱɬɨ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɨɛɴɹɫɧɹɟɬɫɹ ɞɨɦɢɧɚɧɬɧɵɦ 
ɯɚɪɚɤɬɟɪɨɦ ɧɚɫɥɟɞɨɜɚɧɢɹ  ɞɚɧɧɨɝɨ ɬɢɩɚ ɦɚɪɤɟɪɨɜ, ɚ ɬɚɤɠɟ ɧɟɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɢɯ 
ɫɩɟɰɢɮɢɱɧɨɫɬɢ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɨɞɢɧ ɢɡ TRAP-ɦɚɪɤɟɪɨɜ, ɫɨɡɞɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ EST-

ɮɪɚɝɦɟɧɬɚ QHL12D20, ɝɨɦɨɥɨɝɢɱɧɨɝɨ ɝɟɧɭ Rf1 Petunia  hybrida, ɪɚɫɳɟɩɥɹɥɫɹ ɜɦɟɫɬɟ ɫ 
ɩɪɢɡɧɚɤɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɮɨɪɦ ɫ ɐɆɋ ɊȿɌ1, 
ɞɟɬɟɪɦɢɧɢɪɭɟɦɵɦ ɝɟɧɨɦ Rf1, ɢ ɛɵɥ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɦɚɪɤɟɪ-

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɞɥɹ ɨɬɛɨɪɚ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɧɨɫɢɬɟɥɟɣ ɪɟɰɟɫɫɢɜɧɨɝɨ ɝɟɧɚ 
rf1 ɢɡ ɪɚɫɳɟɩɥɹɸɳɟɣɫɹ ɝɢɛɪɢɞɧɨɣ ɩɨɩɭɥɹɰɢɢ (Yue et al., 2007).  

ɋ ɰɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɚɪɤɟɪɚ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɝɟɧɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɦɵ ɢɡɭɱɢɥɢ ɩɨɥɢɦɨɪɮɢɡɦ 
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ɮɪɚɝɦɟɧɬɚ EST QHL12D20. Ɋɚɡɦɟɪ ɮɪɚɝɦɟɧɬɚ, ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɫ ɩɪɚɣɦɟɪɚɦɢ 
QHL12D20 (ɫɦ. ɬɚɛɥ. 1), ɨɤɚɡɚɥɫɹ ɩɪɢɦɟɪɧɨ ɧɚ 600 ɩɧ ɛɨɥɶɲɟ ɨɠɢɞɚɟɦɨɝɨ, ɱɬɨ 
ɭɤɚɡɵɜɚɥɨ ɧɚ ɩɪɢɫɭɬɫɬɜɢɟ ɢɧɬɪɨɧɚ ɜ ɟɝɨ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ. Ⱥɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɟ 
ɮɪɚɝɦɟɧɬɵ ɛɵɥɢ ɤɥɨɧɢɪɨɜɚɧɵ ɢ ɫɟɤɜɟɧɢɪɨɜɚɧɵ. ɍ ɥɢɧɢɣ ȼɂɊ 114Ⱥ PȿɌ1, ȼɂɊ 151Ⱥ 
RIG0, ȼɂɊ 109A RIG0, ȼɂɊ 101A RIG0, RIL 80, ȼɂɊ 377 ɞɥɢɧɚ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 
ɮɪɚɝɦɟɧɬɚ ɨɤɚɡɚɥɚɫɶ ɪɚɜɧɨɣ 1174 ɩɧ, ɚ ɭ ɥɢɧɢɣ ȼɂɊ 740, ȼɂɊ 558 ɢ ȼɂɊ 387 ɢ ɥɢɧɢɢ 
ȼɂɊ 130 (ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɝɟɧɟɬɢɱɟɫɤɨɣ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶɸ, Ⱥɧɢɫɢɦɨɜɚ ɢ ɞɪ., 2009) 
ɫɨɫɬɚɜɢɥɚ 1167 ɩɧ. Ⱦɥɢɧɚ ɷɤɡɨɧɚ ɭ ɜɫɟɯ ɝɟɧɨɬɢɩɨɜ ɫɨɫɬɚɜɢɥɚ 540 ɩɧ; ɞɥɢɧɚ ɢɧɬɪɨɧɚ ɭ 
ɥɢɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɪɚɜɧɹɥɚɫɶ 634 ɩɧ, ɚ ɭ ɥɢɧɢɣ ɜɬɨɪɨɣ ɝɪɭɩɩɵ  627 ɩɧ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ɋɢɫ. 2. ȼɵɪɚɜɧɢɜɚɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɮɪɚɝɦɟɧɬɚ EST QHL12D20, 

ɩɨɥɭɱɟɧɧɨɝɨ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɫɟɤɜɟɧɢɪɨɜɚɧɧɨɝɨ ɝɟɧɨɦɚ ɩɨɞɫɨɥɧɟɱɧɢɤɚ 
(http://www.cgp.edu/) ɢ ɫɟɤɜɟɧɢɪɨɜɚɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɝɨɦɨɥɨɝɨɜ ɢɡ ɫɬɟɪɢɥɶɧɨɣ 

ɥɢɧɢɢ ȼɂɊ 109 ɢ ɥɢɧɢɢ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ȼɂɊ 740 
Ƚɨɦɨɥɨɝɢɱɧɵɟ ɭɱɚɫɬɤɢ ɨɛɜɟɞɟɧɵ ɥɢɧɢɟɣ. ɉɪɨɩɢɫɧɵɦɢ ɛɭɤɜɚɦɢ ɨɛɨɡɧɚɱɟɧɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɷɤɡɨɧɨɜ, ɫɬɪɨɱɧɵɦɢ – ɢɧɬɪɨɧ. 

 

ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ, ɝɟɧɟɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɪɚɫɬɟɧɢɣ ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɫɟɦɟɣɫɬɜɭ RFL-PPR (Restorer-of-

Fertility-Like-PPR, Fujii et al., 2011) ɝɟɧɨɜ ɥɢɛɨ ɥɨɤɚɥɢɡɨɜɚɧɵ ɜ ɪɚɣɨɧɚɯ, ɛɨɝɚɬɵɯ PPR-

ɦɨɬɢɜɚɦɢ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɢɡɦɟɧɱɢɜɨɫɬɶ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ RFL-

PPR ɝɟɧɨɜ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɪɚɡɧɨɨɛɪɚɡɢɹ ɚɥɥɟɥɟɣ, ɩɪɨɞɭɤɬɵ ɤɨɬɨɪɵɯ ɫɩɨɫɨɛɧɵ ɤ 
ɫɩɟɰɢɮɢɱɟɫɤɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɫ ɩɪɨɞɭɤɬɚɦɢ ɷɤɫɩɪɟɫɫɢɢ ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ 
ɮɟɧɨɬɢɩɨɦ ɐɆɋ ɝɟɧɨɜ ɦɢɬɨɯɨɧɞɪɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɮɪɚɝɦɟɧɬɚ QHL12D20 ɩɨɤɚɡɚɥɢ, ɱɬɨ ɮɪɚɝɦɟɧɬ ɫɨɞɟɪɠɢɬ 3 PPR-

10 20 30 40 50 60 70 80 90 100

. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

QHL12D20 ( http://www.cgp.edu) 1 G T A A G C A A C C CG A G A A A G C A C A T T CG T T A T T T C A A G A T A T G A T T G A T G A A GG T T G T A T T G T G A A C C A A G A A T C C T A C A C T G C T C T T C T T T C T G C T T A C A G 100

VIR109 ( rf) 1 . . . . . . . . . . . . . . . . . . . . . . . C . . . . . . C . . . . . . . . . . . . C . . C . . . . . . C . . . . G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C . . . . 100

VIR740 ( Rf) 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

110 120 130 140 150 160 170 180 190 200

. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

QHL12D20 ( http://www.cgp.edu) 101 T CG A A G T GG C C T G T T T A G A A A A G CG T T T T C A A T A C T CG A CG A A A T G A GG A A C A C T C C T A A C T G C C A C C C T G A T G T T T A C A CG T A T T C A A C T C T T A T A A A A 200

VIR109 ( rf) 101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

VIR740 ( Rf) 101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . . . . . . . . . 200

210 220 230 240 250 260 270 280 290 300

. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

QHL12D20 ( http://www.cgp.edu) 201 T C A T G T C T T C A T T T T C A T G A A T T T G A G A A A G T G C A A T C T T T G C T T T CGG A G A T GG C C T C A C A A GG A A T C A A G C C C A A T A CGG T T A C T T A T A A T A C C C T T A 300

VIR109 ( rf) 201 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300

VIR740 ( Rf) 201 . . G . . . . . . . . . . . . . . . . . . . . . . . T . . . . C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300

310 320 330 340 350 360 370 380 390 400

. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

QHL12D20 ( http://www.cgp.edu) 301 T T G A T G C A T A T GGG A A A G C A A A A A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 324

VIR109 ( rf) 301 . . . . . . . . . . . . . . . . . . . . . . . . g g t a a c t t t t c c a c t c g t a t a t a t a - - - - - - - - t t t t t a g g a g t g t t g g t a t g t g g a a g t a a a g g t g t c a g t t t t a 392

VIR740 ( Rf) 301 . . . . . . . . . . . . . . . . . . . . . . . . g g t a a c t t t t c c a c t c g t a t a t a t a t a t a t a t a t t t t t a g g a g t g t t g g t a t g t g g a a g t a a a g g t g t c a g t t t t a 400

410 420 430 440 450 460 470 480 490 500

. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

QHL12D20 ( http://www.cgp.edu) 324 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 324

VIR109 ( rf) 393 t t a t t t t t a a t c t t t t a a t c t t t a c c c a a a a a a a t a a g a g t a a a a t g g c a t t t c g t c c a t g a g g t t t g g c t g g t t t t g c g g c t t t c g t c c a a a g g t t t g t 492

VIR740 ( Rf) 401 t t a t t t t t a a t c t t t - - - - - - - - a c c c a a a a a a a t a a g a g t a a a a t g g c a t t t c g t c c a t g a g a t t t g g c c g g t t t t g t g a c t t t c g t c c a a a t g t t t g t 492

510 520 530 540 550 560 570 580 590 600

. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

QHL12D20 ( http://www.cgp.edu) 324 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 324

VIR109 ( rf) 493 t t t t c c g c a t c t g g a t c c a a a a g g t t t g a a a t c t t g c c a t t t t c a t c c g g c t t g t t a a c t c c a t c c g t t t t t c t c t g t t a a g t c a g g g g t a t t t t c g t c t 592

VIR740 ( Rf) 493 t t t t c c a t a t c t g g a t c c a a a a t g t t t g a a a t c t t g c c a t t t t c a t c c g g c t t g t t a a c t c c a t c c g t t t t t c t c t g t t a t g t c a g g g g t a t t t t c g t c t 592

610 620 630 640 650 660 670 680 690 700
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VIR109 ( rf) 792 t g c a g a a a a a c a a a t c t t t g c a c g a a a a t t g c a a a a c t g g c c a a a c a t c a g g g a c g g a a a t g a c a t t t t a c t c t t t a a a t a a t a a t t g g a a g t t g g a a c t 891

VIR740 ( Rf) 784 t g c a g a a a a a c a a a c c t t t g c a c g a a a a t t g c a a a a c t g g c c a a a c a t c a g g g a c g g a a a t g g c a t t t t a c t c t t t a a a t a a t a a t t g g a a g t t g g a a c t 883
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VIR109 ( rf) 892 a a t g a c c c a t t g a a c a a c g c t a t g t g t a a c t a a c a a a t - a t t g t t c g t g t t a t t a a c t t t t g t c a a c a . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . 990

VIR740 ( Rf) 884 a a t g a c c c a t t g a a c a a c g c c a t g t g t a a c t a a c a a a t t a t t g t t c g t g t t a t t a a c t t a t g t c a a c a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 983
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ɦɨɬɢɜɚ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɝɟɧɨɜ Rf ɪɚɫɬɟɧɢɣ, ɢ ɜɤɥɸɱɚɟɬ ɢɧɬɪɨɧ ɞɥɢɧɨɣ ɨɤɨɥɨ 630 ɩɧ 
(ɪɢɫ. 2).  

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɮɪɚɝɦɟɧɬɚ QHL12D20 ɪɟɫɬɪɢɤɬɚɡɚɦɢ 
HaeIII ɢ MspI ɜɵɹɜɥɟɧ ɩɨɥɢɦɨɪɮɢɡɦ ɫɩɟɤɬɪɨɜ ɪɟɫɬɪɢɤɰɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɡɚɦɟɧɨɣ 
ɟɞɢɧɢɱɧɨɝɨ ɧɭɤɥɟɨɬɢɞɚ ɜ ɥɨɤɚɥɢɡɨɜɚɧɧɨɦ ɜ ɢɧɬɪɨɧɟ ɫɚɣɬɟ ɭɡɧɚɜɚɧɢɹ ɮɟɪɦɟɧɬɨɦ. Ɍɚɤ, 
ɧɚɩɪɢɦɟɪ, ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ ɚɦɩɥɢɤɨɧɨɜ QHL12D20 ɥɢɧɢɢ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ 
ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ȼɂɊ 740 (ɝɟɧɨɬɢɩ Rf1Rf1) ɜɵɹɜɥɟɧɨ ɱɟɬɵɪɟ ɫɚɣɬɚ ɭɡɧɚɜɚɧɢɹ 
ɪɟɫɬɪɢɤɬɚɡɨɣ HaeIII. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɪɟɫɬɪɢɤɬɚɡɨɣ ɚɦɩɥɢɤɨɧɵ 
QHL12D20 ɥɢɧɢɢ ȼɂɊ 740 ɪɚɫɳɟɩɥɹɥɢɫɶ ɧɚ ɩɹɬɶ ɮɪɚɝɦɟɧɬɨɜ ɪɚɡɦɟɪɨɦ ɨɤɨɥɨ 110, 150, 
210, 360 ɢ 400 ɩɧ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɮɪɚɝɦɟɧɬɚ ɨɛɨɡɧɚɱɟɧ QHL12D20_1. Ⱥɦɩɥɢɤɨɧɵ 
QHL12D20 ɫɬɟɪɢɥɶɧɨɣ ɥɢɧɢɢ ȼɂɊ 109Ⱥ (ɝɟɧɨɬɢɩ rf1rf1) ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ 
ɩɪɢɫɭɬɫɬɜɢɟɦ ɬɪɟɯ ɫɚɣɬɨɜ ɭɡɧɚɜɚɧɢɹ ɪɟɫɬɪɢɤɬɚɡɨɣ HaeIII ɢ ɪɚɫɳɟɩɥɹɥɢɫɶ ɜ ɫɚɣɬɚɯ 
GGCC ɧɚ ɱɟɬɵɪɟ ɮɪɚɝɦɟɧɬɚ ɪɚɡɦɟɪɨɦ ɩɪɢɦɟɪɧɨ 110, 150, 360 ɢ 610 ɩɧ (ɜɚɪɢɚɧɬ 
QHL12D20_2). Ɉɬɥɢɱɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɞɜɭɯ ɝɟɧɨɬɢɩɨɜ ɛɵɥɢ ɨɛɭɫɥɨɜɥɟɧɵ 
ɡɚɦɟɧɨɣ ɧɭɤɥɟɨɬɢɞɚ ɋ ɧɚ Ɍ ɜ ɩɨɡɢɰɢɢ 466 ɭ ɥɢɧɢɢ ȼɂɊ 109Ⱥ ɊȿɌ1. ɋɪɚɜɧɢɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ ɩɪɨɮɢɥɟɣ ɪɟɫɬɪɢɤɰɢɢ ɮɪɚɝɦɟɧɬɚ QHL12D20 ɩɨɤɚɡɚɥ, ɱɬɨ ɥɢɧɢɢ ɐɆɋ ɢ 
ɡɚɤɪɟɩɢɬɟɥɢ ɫɬɟɪɢɥɶɧɨɫɬɢ (ɝɟɧɨɬɢɩ rf1rf1) ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ ɜɚɪɢɚɧɬɨɦ L12D20_2. 
ȼɚɪɢɚɧɬ L12D20_1 ɜɵɹɜɥɟɧ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ ɮɟɪɬɢɥɶɧɨɫɬɢ, ɧɟɫɭɳɢɯ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ (ɞɨɦɢɧɚɧɬɧɵɣ) ɚɥɥɟɥɶ ɜ ɥɨɤɭɫɟ Rf1 ɢ ɨɛɥɚɞɚɸɳɢɯ ɫɬɟɪɢɥɶɧɨɣ (ɊȿɌ1) 
ɰɢɬɨɩɥɚɡɦɨɣ. Ⱦɥɹ 10 ɥɢɧɢɣ (ɥɢɧɢɣ ɐɆɋ ȼɂɊ 101, ȼɂɊ 109 ɢ ȼɂɊ 151 ɧɚ ɨɫɧɨɜɟ RIG0, 
ɥɢɧɢɣ ɐɆɋ ȼɂɊ 114 ɢ ȼɂɊ 130 ɧɚ ɨɫɧɨɜɟ ɊȿɌ1, ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ ɮɟɪɬɢɥɶɧɨɫɬɢ 
ɩɵɥɶɰɵ RIL80, ȼɂɊ 558 ɢ ȼɂɊ 740, ɚ ɬɚɤɠɟ ɡɚɤɪɟɩɢɬɟɥɟɣ ɫɬɟɪɢɥɶɧɨɫɬɢ ȼɂɊ 377 ɢ  
ȼɂɊ 387) ɜɵɩɨɥɧɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɮɪɚɝɦɟɧɬɚ QHL12D20 ɩɨ 537 ɧɭɤɥɟɨɬɢɞɧɵɦ ɫɚɣɬɚɦ. ȼ ɰɟɥɨɦ ɜ ɫɬɪɨɟɧɢɢ ɷɤɡɨɧɚ 
ɜɵɹɜɥɟɧɨ 15 ɩɨɥɢɦɨɪɮɧɵɯ ɫɚɣɬɨɜ, ɢɡ ɤɨɬɨɪɵɯ 8 ɫ ɪɚɡɥɢɱɢɹɦɢ ɩɨ ɬɢɩɭ ɬɪɚɧɡɢɰɢɢ ɢ 7 –
ɩɨ ɬɢɩɭ ɬɪɚɧɫɜɟɪɫɢɢ. Ʌɢɧɢɢ ɫ ɢɞɟɧɬɢɱɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɢɧɬɪɨɧɚ (QHL12D20_1 ɢɥɢ 
QHL12D20_2) ɨɤɚɡɚɥɢɫɶ ɛɥɢɡɤɢɦɢ ɢ ɩɨ ɫɬɪɭɤɬɭɪɟ ɷɤɡɨɧɚ. Ɋɚɡɥɢɱɢɹ ɜ ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ ɷɤɡɨɧɚ ɦɟɠɞɭ ɥɢɧɢɹɦɢ ɫ ɜɚɪɢɚɧɬɚɦɢ QHL12D20_1 ɢ 
QHL12D20_2 ɨɤɚɡɚɥɢɫɶ ɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦɢ. Ɉɧɢ ɪɚɡɥɢɱɚɥɢɫɶ 9 ɧɭɤɥɟɨɬɢɞɧɵɦɢ 
ɡɚɦɟɧɚɦɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 5 – ɧɟɫɢɧɨɧɢɦɢɱɧɵɟ. ȼ F1 ɨɬ ɫɤɪɟɳɢɜɚɧɢɹ ɫɬɟɪɢɥɶɧɨɣ ɥɢɧɢɢ 
(ɝɟɧɨɬɢɩ rf1rf1) ɫ ɥɢɧɢɟɣ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɦ ɮɟɪɬɢɥɶɧɨɫɬɢ (ɝɟɧɨɬɢɩ Rf1Rf1) ɧɚɛɥɸɞɚɥɢ 
ɤɨɞɨɦɢɧɚɧɬɧɨɟ ɧɚɫɥɟɞɨɜɚɧɢɟ ɫɩɟɤɬɪɨɜ ɪɟɫɬɪɢɤɰɢɢ. ɇɚ ɨɫɧɨɜɟ ɜɵɹɜɥɟɧɧɨɝɨ 
ɩɨɥɢɦɨɪɮɢɡɦɚ QHL12D20 ɪɚɡɪɚɛɨɬɚɧ CAPS-ɦɚɪɤɟɪ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ 
ɥɨɤɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɮɪɚɝɦɟɧɬɚ ɧɚ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɚɪɬɟ (ɪɢɫ. 3). 

Ɉɬɨɛɪɚɧɵ ɤɨɧɬɪɚɫɬɧɵɟ ɮɨɪɦɵ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɩɨ ɬɢɩɚɦ ɰɢɬɨɩɥɚɡɦɨɧɚ 
(ɫɬɟɪɢɥɶɧɵɣ-ɮɟɪɬɢɥɶɧɵɣ), ɜɚɪɢɚɧɬɚɦ ɮɪɚɝɦɟɧɬɚ QHL12D20, ɦɨɥɟɤɭɥɹɪɧɵɦ ɦɚɪɤɟɪɚɦ, 
ɚ ɬɚɤɠɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ; ɜɵɩɨɥɧɟɧɵ ɦɟɠɥɢɧɟɣɧɵɟ ɫɤɪɟɳɢɜɚɧɢɹ; 
ɩɨɥɭɱɟɧɵ ɫɟɦɟɧɚ F1 ɝɢɛɪɢɞɨɜ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɫɨɡɞɚɧɵ ɪɚɫɳɟɩɥɹɸɳɢɟɫɹ 
ɝɢɛɪɢɞɧɵɟ ɩɨɩɭɥɹɰɢɢ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɝɨɦɨɥɨɝɨɜ ɝɟɧɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɟɪɬɢɥɶɧɨɫɬɢ 
ɩɵɥɶɰɵ ɧɚ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɚɪɬɟ ɩɨɞɫɨɥɧɟɱɧɢɤɚ. 

 

Ɂɚɤɥɸɱɟɧɢɟ ɢ ɜɵɜɨɞɵ 

 

Ʌɢɧɢɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɨɥɥɟɤɰɢɢ ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɭ ɤɨɬɨɪɵɯ ɫ ɩɨɦɨɳɶɸ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɪɤɟɪɨɜ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɚ ɫɬɟɪɢɥɶɧɚɹ (ɊȿɌ1) ɰɢɬɨɩɥɚɡɦɚ, ɦɨɝɭɬ 
ɫɥɭɠɢɬɶ ɦɨɞɟɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɞɥɹ ɢɡɭɱɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɹɞɟɪɧɨ-ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɢɯ 
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ, ɩɨɫɤɨɥɶɤɭ ɜ ɢɯ ɝɟɧɨɬɢɩɚɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ 
ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɵɣ ɝɟɧ orfH522, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɣ ɦɭɠɫɤɭɸ ɫɬɟɪɢɥɶɧɨɫɬɶ, ɢ ɹɞɟɪɧɵɣ 
ɝɟɧ Rf, ɫɭɩɪɟɫɫɢɪɭɸɳɢɣ ɧɟɝɚɬɢɜɧɵɟ ɷɮɮɟɤɬɵ ɚɛɟɪɪɚɧɬɧɨɝɨ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ 
ɝɟɧɨɦɚ. 
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Ɋɢɫ. 3. ɗɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ ɮɪɚɝɦɟɧɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɪɟɫɬɪɢɤɬɚɡɨɣ 
HaeIII ɩɪɨɞɭɤɬɨɜ, ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚ ȾɇɄ ɪɚɡɥɢɱɧɵɯ ɝɟɧɨɬɢɩɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɚɣɦɟɪɨɜ QHL12D20: 
1 – ȼɂɊ 109Ⱥ (ɊȿɌ1), 2 – ɦɟɠɥɢɧɟɣɧɵɣ ɝɢɛɪɢɞ (ȼɂɊ 109Ⱥ × ȼɂɊ.558), 3 – ȼɂɊ 558,  

4 – ȼɂɊ 792, 5 –– ȼɂɊ 503, 6 – ȼɂɊ 502,  

Ɇ – ɦɚɪɤɟɪ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ Gene Ruler 100 bp DNA Ladder (Fermentas) 
 

ɉɨɥɢɦɨɪɮɧɵɟ ɜɚɪɢɚɧɬɵ ɝɟɧɨɦɧɨɝɨ ɮɪɚɝɦɟɧɬɚ QHL12D20, ɫɨɞɟɪɠɚɳɟɝɨ PPR-

ɦɨɬɢɜɵ, ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɥɨɤɭɫɚ Rf1. Ʌɢɧɢɢ ɫ ɐɆɋ ɊȿɌ1 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɚɪɢɚɧɬɨɦ QHL12D20_2, ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɥɢɧɢɣ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ ɮɟɪɬɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɨɛɥɚɞɚɸɬ ɜɚɪɢɚɧɬɨɦ QHL12D20_1. ȼɚɪɢɚɧɬɵ 
QHL12D20_1 ɢ QHL12D20_2 ɧɚɫɥɟɞɭɸɬɫɹ ɤɨ-ɞɨɦɢɧɚɧɬɧɨ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɝɭɬ 
ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɝɢɛɪɢɞɧɨɫɬɢ ɫɟɦɹɧ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ ɧɚɫɬɨɹɳɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ CAPS-

ɦɚɪɤɟɪ ɩɟɪɫɩɟɤɬɢɜɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɨ ɤɚɪɬɢɪɨɜɚɧɢɸ PPR-RFL-

ɝɟɧɨɜ ɜ ɝɟɧɨɦɟ ɩɨɞɫɨɥɧɟɱɧɢɤɚ. 
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Ɋɟɡɸɦɟ 

 
ɋɨɪɬɨɜɵɟ ɪɟɫɭɪɫɵ ɦɚɫɥɢɱɧɵɯ ɤɭɥɶɬɭɪ ɜ Ʉɚɡɚɯɫɬɚɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 45 ɫɨɪɬɚɦɢ ɢ 

ɝɢɛɪɢɞɚɦɢ ɩɨɞɫɨɥɧɟɱɧɢɤɚ, 6 ɫɨɪɬɚɦɢ ɫɚɮɥɨɪɚ, 23 – ɪɚɩɫɚ, 20 – ɫɨɢ, 7 – ɥɶɧɚ ɢ 1– 4 ɫɨɪɬɚɦɢ 

ɤɭɤɭɪɭɡɵ, ɤɥɟɳɟɜɢɧɵ, ɪɵɠɢɤɚ ɢ ɝɨɪɱɢɰɵ. 
Ⱦɥɹ ɪɚɩɫɚ ɜɵɹɜɥɟɧɵ ɫɨɪɬɚ, ɫɟɦɟɧɚ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɬ ɜ ɫɪɟɞɧɟɦ ɛɨɥɟɟ 46,5% ɦɚɫɥɚ: 

Ɋɭɫɢɱ, Ƚɥɚɞɢɚɬɨɪ, ɇɉɐ 0607, Ʌɢɤɨɥɥɢ, Ⱦɠɟɪɪɢ, ȾɄ 71-20, Ɂɨɥɨɬɨɧɢɜɫɤɢɣ, Ʉɚɜɢɚɪ, 
ɘɛɢɥɟɣɧɵɣ. Ⱥɧɚɥɢɡ ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ (Ⱦɨɥɝɢɯ, Ⱥɛɭɝɚɥɢɟɜɚ, 2010) ɩɨɡɜɨɥɢɥ 
ɪɚɧɠɢɪɨɜɚɬɶ ɢɫɫɥɟɞɨɜɚɧɧɵɟ ɫɨɪɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤɚɱɟɫɬɜɚ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: Ɇɚɣɛɭɥɚɤ, Ʌɢɩɟɰɤɢɣ, ɋɚɮɢɹ, ȾɄ 71-2, Ɇɚɣɥɵ, ɘɛɢɥɟɣɧɵɣ, Ƚɥɚɞɢɚɬɨɪ. Ɋɚɩɫ 
ɨɬɥɢɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɨɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɵ: ɨɬ 58,0% (ɞɥɹ ɫɨɪɬɨɜ Ɇɚɣɛɭɥɚɤ, 
Ʌɢɩɟɰɤɢɣ) ɞɨ 65,8% (Ƚɥɚɞɢɚɬɨɪ). Ⱦɥɹ ɪɚɩɫɚ ɭɫɬɚɧɨɜɥɟɧɨ ɜɵɫɨɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 

«ɧɟɧɚɫɵɳɟɧɧɵɯ/ɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ», ɜɚɪɶɢɪɭɸɳɟɟ ɨɬ 6,70 (Ʌɢɩɟɰɤɢɣ) ɞɨ 7,80 
(ɘɛɢɥɟɣɧɵɣ). Ⱥɧɬɢɩɢɬɚɬɟɥɶɧɚɹ ɷɪɭɤɨɜɚɹ ɤɢɫɥɨɬɚ ɫɨɞɟɪɠɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,17% 
(ɘɛɢɥɟɣɧɵɣ) ɞɨ 1,83% (Ɇɚɣɥɵ). 

ȼ Ɋɟɫɩɭɛɥɢɤɟ Ʉɚɡɚɯɫɬɚɧ ɞɨɩɭɳɟɧɵ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 32 ɝɢɛɪɢɞɚ ɢ 13 ɫɨɪɬɨɜ 

ɩɨɞɫɨɥɧɟɱɧɢɤɚ. ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɜɚɪɶɢɪɭɟɬ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɨɬ 
33,2% ɞɨ 55,6%. ɉɨ ɫɛɨɪɭ ɦɚɫɥɚ ɫ ɝɟɤɬɚɪɚ ɜɵɞɟɥɹɸɬɫɹ ɝɟɧɨɬɢɩɵ Ʉɚɧɞɢ, Ȼɪɢɨ, Ʉɚɡɚɯɫɬɚɧɫɤɢɣ 1, 
ɘɛɢɥɟɣɧɵɣ 40, ɅȽ 5635, ɉɪɢɧɬɚɫɨɥ, ɋɤɨɪɨɫɩɟɥɵɣ 87, ɉɊ 64 Ƚ-46, ɉɊ 63 Ⱥ62. Ʉɚɤ ɩɨɤɚɡɚɧɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɚɫɥɢɱɧɨɫɬɶ ɫɟɦɹɧ ɫɚɮɥɨɪɚ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 20,0–43,3%. 

ɋɚɮɥɨɪɨɜɨɟ ɦɚɫɥɨ ɫɨɞɟɪɠɢɬ 76–82% ɥɢɧɨɥɟɜɨɣ ɤɢɫɥɨɬɵ, ɷɬɨ ɫɚɦɵɣ ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɫɪɟɞɢ 
ɩɪɨɢɡɜɨɞɢɦɵɯ ɜ ɪɟɫɩɭɛɥɢɤɟ ɪɚɫɬɢɬɟɥɶɧɵɯ ɦɚɫɟɥ. Ɇɚɫɥɢɱɧɨɫɬɶ ɷɬɢɯ ɫɟɦɹɧ ɧɚ ɚɛɫɨɥɸɬɧɨ ɫɭɯɨɟ 
ɜɟɳɟɫɬɜɨ ɫɨɫɬɚɜɥɹɟɬ 36%, ɧɚ ɹɞɪɨ – 52,7%. ɋɨɞɟɪɠɚɧɢɟ ɥɢɧɨɥɟɜɨɣ ɤɢɫɥɨɬɵ ɜ ɫɨɪɬɚɯ 
Ʉɚɡɚɯɫɬɚɧɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 67,5% (Ⱥɤɦɚɣ) ɞɨ 73,9% (ɇɭɪɥɚɧ), ɫɨɨɬɧɨɲɟɧɢɟ 
«ɧɟɧɚɫɵɳɟɧɧɵɟ/ɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ» ɜɚɪɶɢɪɭɟɬ ɨɬ 5,79 (Ⱥɤɤɵɡɵɥ ɢ Ⱥɤɦɚɣ) ɞɨ 7,69 
(ɫɨɪɬ ɇɭɪɥɚɧ). ɉɪɢ ɷɬɨɦ ɫɨɞɟɪɠɚɧɢɟ ɷɪɭɤɨɜɨɣ ɤɢɫɥɨɬɵ ɦɢɧɢɦɚɥɶɧɨ ɞɥɹ ɫɨɪɬɚ Ⱥɤɦɚɣ (0,04%), 
ɦɚɤɫɢɦɚɥɶɧɨ – ɞɥɹ ɫɨɪɬɚ Ⱥɤɤɵɡɵɥ (0,27%). ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɡɟɪɧɟ ɫɨɪɬɨɜ ɫɨɢ ɜɚɪɶɢɪɨɜɚɥɨ 
ɨɬ 18,0% ɞɨ 26,9% ɜ ɫɢɫɬɟɦɟ Ƚɋɂ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɢ ɝɨɞɚ ɪɟɩɪɨɞɭɤɰɢɢ. 
Ɇɚɤɫɢɦɚɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɫɥɚ ɨɬɥɢɱɚɥɢɫɶ ɫɨɪɬɚ Ⱥɧɧɭɲɤɚ (22,2–25,4%) ɢ Ɇɚɜɤɚ (21,6–
25,9%). ɋɨɪɬ ɫɨɢ Ⱥɥɦɚɬɵ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɨɥɟɢɧɨɜɨɣ 
ɤɢɫɥɨɬɵ (ɞɨ 35%), ɚ ɫɨɪɬ ɀɚɥɩɚɤɫɚɣ – ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɥɢɧɨɥɟɜɨɣ ɤɢɫɥɨɬɵ (47,5%) ɢ 
ɜɢɬɚɦɢɧɚ F (ɞɨ 58,4%). 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɚɩɫ, ɩɨɞɫɨɥɧɟɱɧɢɤ, ɫɚɮɥɨɪ, ɫɨɹ, ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ. 
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Summary 

 
Varietal resources of oil crops in Kazakhstan are represented by 40 varieties and hybrids of 

sunflower, 6 varieties of safflower, 23 of rapeseed, 20 of soybean, 7 of flax, and 1 to 4 varieties of 

maize, castor bean, false flax and mustard.  
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For rapeseed, varieties have been identified to contain at the average more than 46.5% of oil: 

Rusich, Gladiator, NPC 0607, Likolli, Jerry, DC 71-20, Zolotonivsky, Caviar, and Yubileyny. The 

analysis of integral oil quality evaluation [Dolgih, Abugalieva, 2010]made it possible to rank the 

studied varieties according to oil quality in the following order: Maibulak, Lipetsky, Safia, DK 71-2 

Mayly, Yubileyny, Gladiator. Rapeseed is known to have increased oleic acid content: from 58.0% 

(Maibulak, Lipetsk) to 65.8% (Gladiator), and a high ratio of unsaturated/saturated fatty acids: from 

6.70 (Lipetsky) to 7.80 (Yubileyny). Antinutrient erucic acid is within the range from 0.17% 

(Yubileyny) to 1.83% (Mayly). 

Authorized for cultivation in Kazakhstan are 32 hybrids and 13 varieties of sunflower. Oil 

content in sunflower seed broadly varies from 33.2% to 55.6%. Genotypes outstanding for oil harvest 

per hectare are Kandy, Brio, Kazakhstansky 1, Yubileyny 40, LG 5635, Printasol, Skorospely 87, PR 

64, G-46, PR 63, and A62. Research results have shown that oil content in safflower seed varies 

within 20.0‒43.3%.  Safflower oil contains 76‒82% of linoleic acid; it is the highest rate among the 
vegetable oils produced domestically. Seed oil content is 36%, as recalculated for absolutely dry 

matter.  Linoleic acid content in Kazakhstan varieties ranges from 67.5% (Akmai) to 73.9% (Nurlan); 

the ratio of unsaturated/saturated fattyacids varies from 5.79 (Akkyzyl and Akmai) to 7.69 (Nurlan). 

With this, the content of erucic acid is minimal for Akmai (0.04%) and maximal for Akkyzyl (0.27%). 

Seed oil content in soybean varieties ranged from 18.0% to 26.9% in the SVT system, depending on 

the environmental conditions and the year of reproduction. The maximum oil content was observed in 

the varieties Annushka (22.2‒25.4%) and Mavka (21.6‒25.9%). The soybean variety Almaty is 
characterized by the highest content of oleic acid (35%), while the variety Zhalpaksay by high content 

of linoleic acid (47.5%) and Vitamin F (up to 58.4%). 

Key words: rapeseed, sunflower, safflower, soybean, oil content. 

 

ȼɜɟɞɟɧɢɟ 

 

ɋɪɟɞɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɦɚɫɟɥ ɨɫɨɛɵɦ ɫɩɪɨɫɨɦ ɬɪɚɞɢɰɢɨɧɧɨ 
ɩɨɥɶɡɭɟɬɫɹ ɩɨɞɫɨɥɧɟɱɧɨɟ ɦɚɫɥɨ, ɧɨ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɪɨɫɥɨ ɬɚɤɠɟ 
ɩɨɬɪɟɛɥɟɧɢɟ ɪɚɩɫɨɜɨɝɨ, ɫɨɟɜɨɝɨ, ɫɚɮɥɨɪɨɜɨɝɨ ɢ ɞɪɭɝɢɯ.  

ɋɟɦɟɧɚ ɦɚɫɥɢɱɧɵɯ ɤɭɥɶɬɭɪ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɪɚɩɫɚ, ɢɦɟɸɬ ɯɚɪɚɤɬɟɪɧɵɣ 
ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɜɤɥɸɱɚɸɳɢɣ ɷɪɭɤɨɜɭɸ ɤɢɫɥɨɬɭ ɢ ɝɥɢɤɨɡɢɧɨɥɚɬɵ, ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: ɩɢɳɟɜɨɟ ɢɥɢ 
ɬɟɯɧɢɱɟɫɤɨɟ.  

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɢɡɭɱɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɢɫɩɵɬɵɜɚɟɦɵɯ, 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɢ ɞɨɩɭɳɟɧɧɵɯ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɨɪɬɨɜ ɪɚɩɫɚ, ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɫɨɢ, 
ɫɚɮɥɨɪɚ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɢɧɨɫɬɪɚɧɧɨɣ ɫɟɥɟɤɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ Ɋɟɫɩɭɛɥɢɤɟ 
Ʉɚɡɚɯɫɬɚɧ, ɢ ɨɩɪɟɞɟɥɢɬɶ ɩɨɬɟɧɰɢɚɥ ɦɚɫɥɢɱɧɵɯ ɤɭɥɶɬɭɪ. 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

Ɇɚɬɟɪɢɚɥ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɛɪɚɡɰɵ ɹɪɨɜɨɝɨ ɪɚɩɫɚ, ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɫɨɢ, ɫɚɮɥɨɪɚ 
ɤɚɡɚɯɫɬɚɧɫɤɨɣ, ɪɨɫɫɢɣɫɤɨɣ ɢ ɡɚɪɭɛɟɠɧɨɣ ɫɟɥɟɤɰɢɢ, ɩɪɨɯɨɞɢɜɲɢɟ ɤɨɧɤɭɪɫɧɨɟ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɢɫɩɵɬɚɧɢɟ ɜ ɨɫɧɨɜɧɵɯ ɡɨɧɚɯ Ʉɚɡɚɯɫɬɚɧɚ.  

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ ɜ 
ɫɟɦɟɧɚɯ ɢɫɩɵɬɭɟɦɵɯ ɫɨɪɬɨɜ ɩɪɨɜɟɞɟɧɵ ɫɨɝɥɚɫɧɨ ȽɈɋɌ: ȽɈɋɌ 10857-64 – «ɋɟɦɟɧɚ 
ɦɚɫɥɢɱɧɵɟ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɥɢɱɧɨɫɬɢ» ɜ ɚɩɩɚɪɚɬɟ ɋɨɤɫɥɟɬɚ; ȽɈɋɌ 30418 – 

«Ɇɚɫɥɚ ɪɚɫɬɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɠɢɪɧɨ-ɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ». ɋɨɞɟɪɠɚɧɢɟ 
ɛɟɥɤɚ ɨɩɪɟɞɟɥɹɥɢ ɩɨ Ʉɴɟɥɶɞɚɥɸ (ȽɈɋɌ 10846-91. – «Ɂɟɪɧɨ ɢ ɩɪɨɞɭɤɬɵ ɟɝɨ 
ɩɟɪɟɪɚɛɨɬɤɢ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɛɟɥɤɚ»). Ⱦɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫɨɪɬɨɜ ɩɨ ɧɟɫɤɨɥɶɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɢɦɟɧɟɧɚ ɢɧɬɟɝɪɚɥɶɧɚɹ ɨɰɟɧɤɚ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨ 
ɚɥɝɨɪɢɬɦɚɦ ɢ ɩɪɨɝɪɚɦɦɧɵɦ ɫɪɟɞɫɬɜɚɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɛɢɨɦɟɬɪɢɢ ɢ 
ɢɧɮɨɪɦɚɬɢɤɢ ɌɈɈ «Ʉɚɡɚɯɫɤɨɝɨ ɇɂɂ ɡɟɦɥɟɞɟɥɢɹ ɢ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ» (ɋɚɜɢɧ ɢ ɞɪ., 
1998). 
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Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ  ɩɥɨɳɚɞɢ, ɡɚɧɢɦɚɟɦɵɟ ɦɚɫɥɢɱɧɵɦɢ ɤɭɥɶɬɭɪɚɦɢ, ɪɚɫɬɭɬ ɢ 
ɫɬɪɭɤɬɭɪɢɪɭɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɪɚɡɜɢɬɢɹ ɪɵɧɤɚ (ɬɚɛɥ. 1). 

 

Ɍɚɛɥɢɰɚ 1. ɉɥɨɳɚɞɢ, ɡɚɧɢɦɚɟɦɵɟ ɦɚɫɥɢɱɧɵɦɢ ɤɭɥɶɬɭɪɚɦɢ ɜ Ʉɚɡɚɯɫɬɚɧɟ (ɬɵɫ. ɝɚ) 

 

Ʉɭɥɶɬɭɪɚ 1940 ɝ. 1956 ɝ. 2009 ɝ. 2012 ɝ. 
Ɋɚɩɫ ɹɪɨɜɨɣ – – 163,8** 207,8** 

ɉɨɞɫɨɥɧɟɱɧɢɤ  164,9* 300,5* 687,2** 237,4** 

ɋɚɮɥɨɪ  – – 124,1** 141,0** 

ɋɨɹ  – –  52,8**   19,8** 

Ʌɟɧ    8,4*   55,4*    2,4** 331,2** 

Ƚɨɪɱɢɰɚ  –   16,9*    1,2**   21,2** 
 

*Ⱦɚɧɧɵɟ Ƚɋɂ Ɇɋɏ ɋɋɋɊ, 1958. 

**Ⱦɚɧɧɵɟ Ɇɋɏ ɊɄ, 2012. 

 

Ɋɚɩɫ ɹɪɨɜɨɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɪɨɬɤɢɦ ɜɟɝɟɬɚɰɢɨɧɧɵɦ ɩɟɪɢɨɞɨɦ, ɞɥɹ ɟɝɨ ɪɨɫɬɚ 
ɢ ɪɚɡɜɢɬɢɹ ɬɪɟɛɭɟɬɫɹ ɫɭɦɦɚ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 1600–1800°ɋ, ɨɧ ɩɨɝɥɨɳɚɟɬ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɦɧɨɝɨ ɜɨɞɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 1 ɰ ɫɟɦɹɧ. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɷɬɨɣ 
ɤɭɥɶɬɭɪɵ ɨɛɭɫɥɨɜɢɥɢ ɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɨɬ ɫɭɛɬɪɨɩɢɤɨɜ ɂɧɞɢɢ ɞɨ Ʉɚɧɚɞɵ. 
Ɋɚɩɫ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɟɩɥɭ ɢ ɜɨɞɟ ɦɨɠɧɨ ɜɨɡɞɟɥɵɜɚɬɶ ɜɨ ɦɧɨɝɢɯ ɪɟɝɢɨɧɚɯ 
ɪɟɫɩɭɛɥɢɤɢ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɨɫɬɨɦ ɩɥɨɳɚɞɟɣ ɩɨɞ ɷɬɨɣ ɤɭɥɶɬɭɪɨɣ. ȼ Ʉɚɡɚɯɫɬɚɧɟ 
ɞɨɩɭɳɟɧɨ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 23 ɫɨɪɬɚ ɹɪɨɜɨɝɨ ɢ ɨɡɢɦɨɝɨ ɪɚɩɫɚ ɝɟɪɦɚɧɫɤɨɣ (14), 
ɪɨɫɫɢɣɫɤɨɣ (5) ɫɟɥɟɤɰɢɢ ɢ ɩɨ ɨɞɧɨɦɭ ɫɨɪɬɭ ɫɟɥɟɤɰɢɢ ɋɒȺ («ɉɢɨɧɟɪ»), ɒɜɟɣɰɚɪɢɢ, 
ɍɤɪɚɢɧɵ ɢ Ʉɚɡɚɯɫɬɚɧɚ. ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɪɚɫɬɟɧɢɹɯ ɢ ɟɝɨ ɤɚɱɟɫɬɜɨ ɡɚɜɢɫɹɬ ɨɬ ɫɨɪɬɚ 
ɪɚɫɬɟɧɢɹ, ɭɫɥɨɜɢɣ ɩɪɨɢɡɪɚɫɬɚɧɢɹ (ɭɞɨɛɪɟɧɢɹ, ɚɝɪɨɬɟɯɧɢɤɚ), ɚ ɫɜɨɣɫɬɜɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɦɚɫɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɫɬɚɜɨɦ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɠɢɪɧɵɯ ɤɢɫɥɨɬ. 

ɉɪɨɞɭɤɬɚɦɢ ɩɟɪɟɪɚɛɨɬɤɢ ɪɚɩɫɚ ɹɜɥɹɸɬɫɹ ɪɚɩɫɨɜɨɟ ɦɚɫɥɨ ɢ ɠɦɵɯ, ɢɫɩɨɥɶɡɭɟɦɵɣ 
ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɠɢɜɨɬɧɵɯ. Ɇɚɫɥɢɱɧɨɫɬɶ – ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɪɚɩɫɚ. ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɪɚɩɫɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɢ 
ɤɨɧɤɭɪɫɧɨɦ ɢɫɩɵɬɚɧɢɢ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ʉɚɡɚɯɫɬɚɧ ɫɨɫɬɚɜɢɥɨ ɨɬ 35,1 ɞɨ 50,7%. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ, ɩɨ ɞɚɧɧɵɦ ɢɫɩɵɬɚɧɢɣ, ɭ ɫɨɪɬɚ ɇɉɐ 0607 
ɧɟɦɟɰɤɨɣ ɮɢɪɦɵ «ɇɉɐ Ʌɟɦɛɤɟ» ɫɨɫɬɚɜɢɥɨ 47,7% ɜ 2008 ɝ. ɂɡ ɪɚɣɨɧɢɪɨɜɚɧɧɵɯ ɫɨɪɬɨɜ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ (50,7%) ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɫɟɜɚɯ ɨɬɦɟɱɟɧɨ ɭ ɫɨɪɬɚ 
Ʉɚɜɢɚɪ ɲɜɟɣɰɚɪɫɤɨɣ ɫɟɥɟɤɰɢɢ ɢ ɭ ɪɨɫɫɢɣɫɤɨɝɨ ɫɨɪɬɚ Ɂɨɥɨɬɨɧɢɜɫɤɢɣ. Ɇɢɧɢɦɚɥɶɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ (ɞɨ 27,2 %) ɨɬɦɟɱɟɧɨ ɜ 2006 ɝ. ɭ ɫɨɪɬɚ ɘɛɢɥɟɣɧɵɣ, ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ 
ɩɨɜɥɢɹɜɲɟɟ ɧɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɩɨɤɚɡɚɬɟɥɶ ɦɚɫɥɢɱɧɨɫɬɢ (ɫɜɵɲɟ 45%), ɧɨ 
ɨɬɞɟɥɢɜɲɢɣ ɟɝɨ ɩɪɢ ɤɥɚɫɬɟɪɧɨɣ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ. ɋɪɟɞɧɢɣ ɩɨɤɚɡɚɬɟɥɶ ɦɚɫɥɢɱɧɨɫɬɢ 
ɩɨ ɜɫɟɦ ɪɟɝɢɨɧɚɦ ɜɵɪɚɳɢɜɚɧɢɹ ɪɚɩɫɚ ɢ ɩɨ ɜɫɟɦ ɫɨɪɬɚɦ ɫɨɫɬɚɜɢɥ ɫɜɵɲɟ 46,8%, ɱɬɨ 
ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɪɵɧɤɚ. ȼɚɪɶɢɪɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ɫɨɞɟɪɠɚɧɢɹ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɪɚɩɫɚ ɩɨ ɫɨɪɬɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2 (Ⱦɨɥɝɢɯ, 
Ⱥɛɭɝɚɥɢɟɜɚ, 2010).  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɭɫɥɨɜɧɵɣ ɩɨɤɚɡɚɬɟɥɶ – ɛɚɥɥ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɞɢɚɩɚɡɨɧ ɜɚɪɶɢɪɨɜɚɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ ɦɚɫɥɚ ɭ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɫɨɪɬɨɜ ɩɨɞɟɥɟɧ ɧɚ ɝɪɭɩɩɵ. ɇɚ ɞɟɧɞɪɨɝɪɚɦɦɟ (ɫɦ. 
ɪɢɫ.) ɩɨɤɚɡɚɧɨ ɫɯɨɞɫɬɜɨ–ɪɚɡɥɢɱɢɟ ɫɨɪɬɨɜ ɪɚɩɫɚ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɦɚɫɥɚ, ɩɨɡɜɨɥɢɜɲɟɟ 
ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɢɫɩɵɬɵɜɚɟɦɵɟ ɫɨɪɬɚ ɩɨ ɱɚɫɬɨɬɟ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɝɟɧɨɬɢɩɨɜ ɫ ɪɚɡɧɵɦ 
ɭɪɨɜɧɟɦ ɦɚɫɥɢɱɧɨɫɬɢ. ɉɟɪɜɚɹ ɝɪɭɩɩɚ ɨɛɴɟɞɢɧɢɥɚ ɫɨɪɬɚ: ɇɉɐ 0507, 601 ɋ, Ȼɟɥɢɧɞɚ, 
Ɇɚɣɛɭɥɚɤ, Ʌɢɩɟɰɤɢɣ, ɏɚɣɥɚɣɬ, ɉɊ 45 ɇ 72, ɏɚɧɬɟɪ, Ⱥɛɢɥɢɬɢ, ɋɚɮɢɹ. ɗɬɨ ɫɨɪɬɚ ɫɨ 
ɫɪɟɞɧɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ, ɫɨɫɬɚɜɥɹɸɳɢɦ 2,5 ɛɚɥɥɚ. ȼɬɨɪɚɹ ɝɪɭɩɩɚ 
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ɨɛɴɟɞɢɧɢɥɚ ɜ ɫɟɛɟ 3 ɩɨɞɝɪɭɩɩɵ: ɚ) Ƚɟɪɨɫ, ɋɟɧɫɨɪ (ɇɉɐ 0407), Ⱥɞɢɧɚ, Ʉɚɥɢɛɪ, Ʌɚɪɢɫɚ, 
Ⱦɠɟɪɨɦ, Ɋɀɋ 3006, ɇɉɐ ɁɊ 11109, Ɍɪɚɩɩɟɪ (ɇɉɐ 0707), ɫɪɟɞɧɹɹ ɦɚɫɥɢɱɧɨɫɬɶ 
ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 3,5–4 ɛɚɥɥɚ; ɛ) ɝɪɭɩɩɚ – ɋɢɟɫɬɚ, Ɇɚɣɥɵ, Ʌɢɡɨɪɚ, ɇɉɐ ɁɊ 11009, 
ɇɉɐ ɁɊ 10909, ɏɢɞɚɥɝɨ – ɫɨɨɬɜɟɬɫɬɜɭɟɬ 4 ɛɚɥɥɚɦ ɦɚɫɥɢɱɧɨɫɬɢ; ɜ) ɝɪɭɩɩɚ – Ɋɭɫɢɱ, ɉɊ 
45 ɇ 72, Ƚɥɚɞɢɚɬɨɪ, ɋȼ 5001, ɇɉɐ 0607, ɇɉɐ ɁɊ 11209, Ʌɢɤɨɥɥɢ, Ⱦɠɟɪɪɢ – ɫɨ ɫɪɟɞɧɟɣ 
ɦɚɫɥɢɱɧɨɫɬɶɸ 4–4,5 ɛɚɥɥɚ. 
 

Ɍɚɛɥɢɰɚ 2. ɂɡɦɟɧɱɢɜɨɫɬɶ ɫɨɞɟɪɠɚɧɢɹ  ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɫɨɪɬɨɜ ɪɚɩɫɚ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɨɪɬɚ 
ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ (%) 

min max ɫɪ. 
Ⱥɛɢɥɢɬɢ 35,6 45,8 43,3 

Ȼɟɥɢɧɞɚ 39,3 39,3 39,3 

Ƚɟɪɨɫ 42,7 45,5 43,2 

Ƚɥɚɞɢɚɬɨɪ 42,8 47,0 44,0 

ȾɄ 71 20 ɤɥ 41,7 46,2 47,7 

Ɂɨɥɨɬɨɧɢɜɫɤɢɣ  40,4 50,7 44,8 

Ʉɚɜɢɚɪ 38,1 50,7 45,0 

Ʉɚɥɢɛɪ 44,1 46,5 45,3 

Ʌɢɤɨɥɥɢ 39,0 46,7 42,7 

Ɇɚɣɛɭɥɚɤ 38,0 40,2 39,0 

Ɇɚɣɥɵ 37,5 43,6 41,3 

ɇɉɐ Ɂɉ 11009 43,3 45,5 44,4 

ɋɟɧɫɨɪ (ɇɉɐ 0407) 42,0 44,9 43,4 

ɇɉɐ 0607  45,6 47,7 46,3 

Ɍɪɚɩɩɟɪ (ɇɉɐ 0707) 41,8 42,9 42,3 

ɇɉɐ Ɂɉ  10909 40,8 45,5 43,1 

ɇɉɐ Ɂɉ  11109 40,5 45,9 42,9 

ɇɉɐ Ɂɉ  11209 39,9 44,6 42,2 

ɉɊ 45 ɇ 72 44,1 45,8 44,9 

Ɋɭɫɢɱ 43,4 46,1 44,7 

ɋɢɟɫɬɚ 38,5 45,2 42,3 

ɋɚɮɢɹ 35,1 41,4 38,4 

ɏɚɧɬɟɪ 36,4 45,0 34,1 

ɏɢɞɚɥɝɨ 39,3 45,2 42,3 

ɘɛɢɥɟɣɧɵɣ  27,2 48,5 41,9 

ɉɪɟɞɟɥɵ  27,2 50,7 46,8 

 

ȼ Ɋɟɫɩɭɛɥɢɤɟ Ʉɚɡɚɯɫɬɚɧ ɞɨɩɭɳɟɧɵ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 32 ɝɢɛɪɢɞɚ ɢ 13 ɫɨɪɬɨɜ 

ɩɨɞɫɨɥɧɟɱɧɢɤɚ. ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɜɚɪɶɢɪɭɟɬ ɜ ɲɢɪɨɤɢɯ 
ɩɪɟɞɟɥɚɯ ɨɬ 33,2 ɞɨ 55,6%. ɉɨ ɫɛɨɪɭ ɦɚɫɥɚ ɫ ɝɟɤɬɚɪɚ ɜɵɞɟɥɹɸɬɫɹ ɝɟɧɨɬɢɩɵ: Ʉɚɧɞɢ, 
Ȼɪɢɨ, Ʉɚɡɚɯɫɬɚɧɫɤɢɣ 1, ɘɛɢɥɟɣɧɵɣ 40, ɅȽ 5635, ɉɪɢɧɬɚɫɨɥ, ɋɤɨɪɨɫɩɟɥɵɣ 87, ɉɊ 64 Ƚ-

46, ɉɊ 63 Ⱥ62. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɞɟɥɟɧɵ ɫɨɪɬɚ Ɋɭɫɢɱ, Ƚɥɚɞɢɚɬɨɪ, ɇɉɐ 

0607, Ʌɢɤɨɥɥɢ, Ⱦɠɟɪɪɢ, ȾɄ 71-20, Ɂɨɥɨɬɨɧɢɜɫɤɢɣ, Ʉɚɜɢɚɪ, ɘɛɢɥɟɣɧɵɣ ɫɨ ɫɪɟɞɧɟɣ 
ɦɚɫɥɢɱɧɨɫɬɶɸ ɡɚ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ ɧɟ ɧɢɠɟ ɝɟɧɟɪɚɥɶɧɨɣ ɫɪɟɞɧɟɣ ɞɥɹ ɜɫɟɯ ɫɨɪɬɨɜ, ɬ. ɟ. 
ɧɟ ɧɢɠɟ 46,5%. 

ȼ ɭɪɨɠɚɹɯ 2008–2012 ɝɝ. ɨɬɦɟɱɟɧɨ ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ 

ɪɚɩɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɠɚɟɜ ɩɪɟɞɵɞɭɳɢɯ ɥɟɬ (1998–2008 ɝɝ.) (Ⱦɨɥɝɢɯ, Ⱥɛɭɝɚɥɢɟɜɚ, 
2010). Ɍɚɤ, ɩɪɢ ɩɟɪɟɞɚɱɟ ɨɪɢɝɢɧɚɬɨɪɚɦɢ ɫɨɪɬ SRMH ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɫɨɞɟɪɠɚɧɢɟɦ 
ɦɚɫɥɚ 45,3%, ɫɨɪɬ Ɋɨɤɫɚɧ – 46,1%, Ʉɚɥɢɛɪ – 47,1%, Ɍɢɬɚɧ – 47,7%. ȼ ɭɪɨɠɚɹɯ 2009–
2012 ɝɝ. ɪɚɩɫ ɢɫɩɵɬɵɜɚɥɫɹ ɧɚ 2–10 Ƚɋɍ. ȼɵɞɟɥɟɧɵ ɜɵɫɨɤɨɦɚɫɥɢɱɧɵɟ ɝɟɧɨɬɢɩɵ: ɇɉɐ 
ɁɊ 10909 (45,3% – ȿɫɢɥɶɫɤɢɣ Ƚɋɍ); ɇɉɐ ɁɊ 11909 (45,8% – Ɂɵɪɹɧɨɜɫɤɢɣ Ƚɋɍ); 



48 

 

Ⱦɢɧɚɫɬɢ – 46,2% (Ʉɨɫɬɚɧɚɣɫɤɢɣ Ƚɋɍ); Ʉɚɥɢɛɪ – 46,5% (Ɍɚɥɞɵɤɨɪɝɚɧɫɤɢɣ Ƚɋɍ); 
SRMH-177 – 45,8% (ɒɨɪɬɚɧɞɢɧɫɤɢɣ Ƚɋɍ). Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ 
ɮɨɪɦɢɪɨɜɚɥɨɫɶ ɜ ɭɫɥɨɜɢɹɯ ɂɪɬɵɲɫɤɨɝɨ Ƚɋɍ (47,6–49,3%) ɩɪɢ ɭɪɨɜɧɟ ɭɪɨɠɚɣɧɨɫɬɢ 
8,6–13,9 ɰ/ɝɚ ɢ ɫɛɨɪɟ ɦɚɫɥɚ 4,18–6,84 ɰ/ɝɚ. ɉɨ ɫɛɨɪɭ ɦɚɫɥɚ ɜɵɞɟɥɹɥɫɹ ɫɨɪɬ ɇɉɐ ɁɊ 
11109 ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɫɛɨɪɚ ɞɥɹ 60% ɫɨɪɬɨɨɩɵɬɨɜ (Ƚɋɍ×ɝɨɞ) ɪɚɩɫɚ ɜ 
ɭɪɨɠɚɹɯ 2009–2012 ɝɝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ⱦɟɧɞɪɨɝɪɚɦɦɚ ɫɯɨɞɫɬɜɚ–ɪɚɡɥɢɱɢɣ ɫɨɪɬɨɜ ɪɚɩɫɚ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɦɚɫɥɚ 

 

ɉɨɞɫɨɥɧɟɱɧɢɤ ɡɚɧɢɦɚɟɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɟɠɞɭ ɫɨɟɣ ɢ ɪɚɩɫɨɦ 
ɹɪɨɜɵɦ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɤ ɬɟɩɥɭ ɢ  ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɸ, ɚ ɩɨ ɨɛɴɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɨɤɨɥɨ 
27 ɦɥɧ. ɬ) ɡɚɧɢɦɚɟɬ 5-ɟ ɦɟɫɬɨ ɜ ɦɢɪɟ ɫɪɟɞɢ ɦɚɫɥɢɱɧɵɯ ɤɭɥɶɬɭɪ (Ʌɭɤɨɦɟɰ, Ȼɨɱɚɪɨɜɚ, 
2005). Ⱥɧɚɥɢɡ ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ Ʉɚɡɚɯɫɬɚɧɚ ɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɭɦɦ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɫɧɨɜɧɨɣ ɩɨ ɩɥɨɳɚɞɢ 
ɩɨɫɟɜɚ ɦɚɫɥɢɱɧɨɣ ɤɭɥɶɬɭɪɨɣ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɫɨɥɧɟɱɧɢɤ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɧɚɭɱɧɨ 
ɨɛɨɫɧɨɜɚɧɧɵɯ ɫɟɜɨɨɛɨɪɨɬɨɜ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɩɨɬɪɟɛɭɟɬɫɹ 
ɨɩɬɢɦɢɡɚɰɢɹ ɩɨɫɟɜɧɨɣ ɩɥɨɳɚɞɢ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɧɚɫɵɳɟɧɢɹ ɢɦ ɫɟɜɨɨɛɨɪɨɬɨɜ, 
ɱɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɢ ɧɟɤɨɬɨɪɨɟ ɢɯ ɫɧɢɠɟɧɢɟ (ɫɦ. ɬɚɛɥ. 1). 

ȼ Ɋɟɫɩɭɛɥɢɤɟ Ʉɚɡɚɯɫɬɚɧ ɞɨɩɭɳɟɧɵ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 32 ɝɢɛɪɢɞɚ ɮɪɚɧɰɭɡɫɤɨɣ 
(13), ɤɚɡɚɯɫɬɚɧɫɤɨɣ (9), ɚɦɟɪɢɤɚɧɫɤɨɣ (6), ɭɤɪɚɢɧɫɤɨɣ (2), ɝɨɥɥɚɧɞɫɤɨɣ (1), 
ɲɜɟɣɰɚɪɫɤɨɣ ɫɟɥɟɤɰɢɢ (1) ɢ 13 ɫɨɪɬɨɜ ɪɨɫɫɢɣɫɤɨɣ (6), ɤɚɡɚɯɫɬɚɧɫɤɨɣ (6) ɢ ɮɪɚɧɰɭɡɫɤɨɣ 
(1) ɫɟɥɟɤɰɢɢ. ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɩɨɞɫɨɥɧɟɱɧɢɤɚ ɜɚɪɶɢɪɭɟɬ ɜ ɲɢɪɨɤɢɯ 
ɩɪɟɞɟɥɚɯ ɨɬ 33,2% ɞɨ 55,6% ɭ ɝɟɧɨɬɢɩɨɜ: SNH-293 (ɇɨɜɨɩɨɤɪɨɜɫɤɢɣ Ƚɋɍ, ȼɄɈ), 
ɋɨɥɧɟɱɧɵɣ 20 (ɀɚɥɚɝɚɲɫɤɢɣ Ƚɋɍ, ɄɁɈ), ɋɤɨɪɨɫɩɟɥɵɣ 40 (ɉɚɜɥɨɞɚɪɫɤɢɣ Ƚɋɍ) – ɜ 
ɭɪɨɠɚɟ 2008 ɝɨɞɚ; ɨɬ 38,7% ɞɨ 49,1% – ɭ ɝɟɧɨɬɢɩɨɜ: SK-2594, ɋɢɛɢɪɫɤɢɣ 91 ɢ SK-10194 
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(Ɂɵɪɹɧɨɜɫɤɢɣ ɢ ɒɢɟɥɢɣɫɤɢɣ Ƚɋɍ) – ɜ ɭɪɨɠɚɟ 2009; ɨɬ 37,6% ɞɨ 51,0% – ɭ ɝɟɧɨɬɢɩɨɜ: 

ɉɊ 63 Ⱥ-40, SK-10178, ɂɪɫɨ, CSF-6215, ɋɢɛɢɪɫɤɢɣ 91 (ɂɥɢɣɫɤɢɣ, ɉɚɜɥɨɞɚɪɫɤɢɣ, 
Ɂɵɪɹɧɨɜɫɤɢɣ Ƚɋɍ) – ɜ ɭɪɨɠɚɟ 2010 ɝ.; ɨɬ 35,2% ɞɨ 57,0% – ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɭ ɝɟɧɨɬɢɩɨɜ: ɉ 64 Ƚ-46 (ɂɥɢɣɫɤɢɣ Ƚɋɍ), Ȼɪɢɨ (ɌɄɍ Ƚɋɍ; ɉɊ 63 Ⱥ-62 

(Ɂɵɪɹɧɨɜɫɤɢɣ Ƚɋɍ), Ʉɚɡɚɯɫɬɚɧɫɤɢɣ 1 (Ʉɚɡɚɥɢɧɫɤɢɣ, ɀɚɥɚɝɚɲɫɤɢɣ) – ɜ ɭɪɨɠɚɟ 2011 ɝ.; 
ɨɬ 22,5% ɞɨ 53,5% – ɞɥɹ ɝɟɧɨɬɢɩɨɜ: ɉ-64 Ʌȿ 25, ɗɥɜɚɫ, Ʉɚɡɚɯɫɬɚɧɫɤɢɣ 52 ɢ 
ɉɊ 63 Ⱥ 40 (ɌɄɍ ɒɟɦɨɧɚɢɯɢɧɫɤɢɣ, ɒɨɪɬɚɧɞɢɧɫɤɢɣ ɢ ɂɥɢɣɫɤɢɣ Ƚɋɍ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) 
– ɜ ɭɪɨɠɚɟ 2012 ɝ. 

ɉɨ ɫɛɨɪɭ ɦɚɫɥɚ ɫ ɝɟɤɬɚɪɚ ɜɵɞɟɥɹɸɬɫɹ ɝɟɧɨɬɢɩɵ: Ʉɚɧɞɢ, Ȼɪɢɨ, Ʉɚɡɚɯɫɬɚɧɫɤɢɣ 1, 
Ɏɪɚɧɤɨɫɨɥ (max 12,1-16,3 ɰ/ɝɚ) – ɜ ɭɪɨɠɚɟ 2008 ɝ.; Ʉɚɧɞɢ, Ʉɚɡɚɯɫɬɚɧɫɤɢɣ 1 ɢ ɘɛɢɥɟɣɧɵɣ 
40 – ɜ ɭɪɨɠɚɟ 2009 ɝ. ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 16,4–12,8 ɰ/ɝɚ; ɫɨɪɬɚ: ɅȽ 5635, 
ɉɪɢɧɬɚɫɨɥ, Ȼɪɢɨ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɦɚɫɥɚ (13,5–12,7 ɰ/ɝɚ) ɜ ɭɪɨɠɚɟ 2010 ɝ.; ɜ 
ɭɪɨɠɚɟ 2011 ɝ. ɭɫɬɚɧɨɜɥɟɧ ɫɚɦɵɣ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɫɛɨɪɚ ɦɚɫɥɚ (34,7–3,37 ɰ/ɝɚ), 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɜɵɫɨɤɨɣ ɭɪɨɠɚɣɧɨɫɬɶɸ (ɞɨ 83 ɰ/ɝɚ) ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ 
ɜɟɝɟɬɚɰɢɢ,  ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ ɞɥɹ ɫɨɪɬɚ ɋɤɨɪɨɫɩɟɥɵɣ 87 34,7 ɰ/ɝɚ ɦɚɫɥɚ (ɧɚ 
ɒɟɦɨɧɚɢɯɢɧɫɤɨɦ Ƚɋɍ), ɞɥɹ ɉɊ 64 Ƚ-46 – ɞɨ 26,2 ɰ/ɝɚ (ɧɚ ɂɥɢɣɫɤɨɦ Ƚɋɍ); ɞɥɹ ɉɊ 63 
Ⱥ62 – ɞɨ 13,9 ɰ/ɝɚ (ɧɚ Ɂɵɪɹɧɨɜɫɤɨɦ Ƚɋɍ). 

Ɇɚɫɥɢɱɧɵɟ ɤɭɥɶɬɭɪɵ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɤ ɬɟɩɥɭ, 
ɩɨɬɪɟɛɥɟɧɢɸ ɜɨɞɵ, ɪɟɚɤɰɢɢ ɧɚ ɮɨɬɨɩɟɪɢɨɞ. ɋɪɟɞɢ ɧɢɯ ɨɫɧɨɜɧɚɹ ɜ ɦɢɪɨɜɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟ – ɫɨɹ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɫɟɦɟɧɚɯ ɛɟɥɤɚ – 39%, ɦɚɫɥɚ – 21%) 

ɜɵɞɟɥɹɟɬɫɹ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɤ ɬɟɩɥɭ. Ɍɚɤ, ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɫɨɪɬɨɜ ɷɬɨɣ ɤɭɥɶɬɭɪɵ, 
ɤɨɬɨɪɚɹ ɩɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɟɝɟɬɚɰɢɢ ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɚɦ 00-2 ɢ ɩɪɢɟɦɥɟɦɚ ɞɥɹ 
ɜɨɡɞɟɥɵɜɚɧɢɹ ɜ ɪɟɝɢɨɧɚɯ Ʉɚɡɚɯɫɬɚɧɚ, ɬɪɟɛɭɟɬɫɹ ɫɭɦɦɚ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 2000–
2600°ɋ (Ʌɭɤɨɦɟɰ, Ȼɨɱɤɚɪɟɜ, 2005). ɋɨɹ ɨɛɥɚɞɚɟɬ ɫɢɥɶɧɨɣ ɪɟɚɤɰɢɟɣ ɧɚ ɮɨɬɨɩɟɪɢɨɞ, 

ɩɨɷɬɨɦɭ ɧɚ ɤɚɠɞɵɣ ɝɪɚɞɭɫ ɟɟ ɩɪɨɞɜɢɠɟɧɢɹ ɜ ɲɢɪɨɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵ 
ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɮɨɬɨɩɟɪɢɨɞɭ ɫɨɪɬɚ. Ɉɧɚ ɨɱɟɧɶ ɬɪɟɛɨɜɚɬɟɥɶɧɚ ɤ 
ɨɛɟɫɩɟɱɟɧɢɸ ɜɨɞɨɣ. Ɉɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɪɭɠɧɵɯ ɜɫɯɨɞɨɜ 
ɬɚɤɠɟ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ, ɱɟɦ ɭ ɞɪɭɝɢɯ ɦɚɫɥɢɱɧɵɯ ɤɭɥɶɬɭɪ ɜɟɫɟɧɧɟɝɨ ɫɪɨɤɚ ɫɟɜɚ. ɗɬɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɢ ɨɛɭɫɥɨɜɢɥɢ ɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚ ɸɝɟ, ɸɝɨ-ɜɨɫɬɨɤɟ 
ɊɄ ɫ ɬɟɩɥɵɦ ɤɥɢɦɚɬɨɦ, ɞɨɫɬɚɬɨɱɧɨɣ ɜɥɚɝɨɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɢɥɢ ɧɚɥɢɱɢɟɦ ɨɪɨɲɟɧɢɹ. 
ɇɚ ɞɨɥɸ ɫɨɢ ɩɪɢɯɨɞɢɬɫɹ 57% ɦɢɪɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɥɢɱɧɵɯ ɤɭɥɶɬɭɪ, ɢɥɢ ɫɜɵɲɟ 
200  ɦɥɧ. ɬ. 

ɋɨɹ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɢɫɬɨɱɧɢɤɨɦ ɛɟɥɤɚ, ɧɨ ɢ ɦɚɫɥɚ, ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɨɝɨ ɜ 
ɫɟɦɟɧɚɯ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 16 ɞɨ 27% (Ⱥɠɝɚɥɢɟɜ ɢ ɞɪ., 2012). ȼ ɫɨɫɬɚɜ ɫɵɪɨɝɨ ɦɚɫɥɚ ɜɯɨɞɹɬ 
ɬɪɢɝɥɢɰɟɪɢɞɵ ɢ ɥɢɩɨɢɞɧɵɟ ɜɟɳɟɫɬɜɚ. ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɢ ɫɨɪɬɨɜ ɫɨɢ ɜ ɊɄ 
ɜɚɪɶɢɪɨɜɚɥɨ ɨɬ 18,0% (ɇɚɞɟɠɞɚ) ɞɨ 26% (Ʌ-285, Ʌ-286), ɚ ɞɥɹ ɫɨɪɬɚ Ɋɢɡɚ ɫɨɫɬɚɜɢɥɨ 
25,2% ɜ ɭɪɨɠɚɟ 2010 ɝ. ȼ ɭɪɨɠɚɟ 2011 ɝ. ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜɚɪɶɢɪɨɜɚɥɨ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 
16,2% (Ⱥɧɚɫɬɚɫɢɹ) ɞɨ 25,9% (Ɇɚɜɤɚ, Ⱥɧɧɭɲɤɚ), ɚ ɞɥɹ ɫɨɪɬɨɜ ɑɟɪɟɦɨɲ, ɏɨɪɨɥ, Ⱦɟɫɧɚ –  

ɫɨɫɬɚɜɢɥɨ 18,0%. ɋɨɪɬ Ⱥɧɚɫɬɚɫɢɹ ɨɬɥɢɱɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɧɢɡɤɢɦ ɫɬɚɛɢɥɶɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɫɥɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɪɟɝɢɨɧɚɯ ɢɫɩɵɬɚɧɢɹ (16,2–22,9%), ɤɚɤ ɢ ɫɨɪɬ 
ɏɨɪɨɥ (18,0–22,7%). ɇɚɩɪɨɬɢɜ, ɫɨɪɬ Ⱥɧɧɭɲɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɫɬɚɛɢɥɶɧɨ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɦɚɫɥɢɱɧɵɣ ɩɨɱɬɢ ɜɨ ɜɫɟɯ ɪɟɝɢɨɧɚɯ (ɬɚɛɥ. 3). ɋɨɪɬ ɫɨɢ Ⱥɥɦɚɬɵ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɨɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (ɞɨ 35%), ɚ ɫɨɪɬ 
ɀɚɥɩɚɤɫɚɣ – ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɥɢɧɨɥɟɜɨɣ ɤɢɫɥɨɬɵ (47,5%) ɢ ɜɢɬɚɦɢɧɚ F (ɞɨ 
58,4%).  

ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɤɭɥɶɬɭɪɵ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɭɪɨɠɚɣɧɨɫɬɢ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɫɨɪɬɨɜ ɜɟɞɭɳɢɦ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ 
ɭɪɨɠɚɣɧɨɫɬɶ ɡɟɪɧɚ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɫɨɪɬɚ, ɪɟɝɢɨɧɚ ɜɨɡɞɟɥɵɜɚɧɢɹ, ɭɪɨɜɧɹ 
ɚɝɪɨɬɟɯɧɢɤɢ. ȼ ɰɟɥɨɦ ɡɚ ɝɨɞɵ ɢɫɩɵɬɚɧɢɹ (ɫ 1999 ɩɨ 2011 ɝɝ.) ɭɪɨɠɚɣɧɨɫɬɶ ɡɟɪɧɚ 
ɜɚɪɶɢɪɨɜɚɥɚ ɨɬ 2,4 ɞɨ 52,5 ɰ/ɝɚ (ɬɚɛɥ. 4). 

ȼ Ʉɚɡɚɯɫɬɚɧɟ ɩɟɪɫɩɟɤɬɢɜɧɚ ɬɚɤɠɟ ɦɚɫɥɢɱɧɚɹ ɤɭɥɶɬɭɪɚ ɫɚɮɥɨɪ, ɩɨ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ ɨɬɧɨɫɹɳɚɹɫɹ ɤ ɤɫɟɪɨɦɨɪɮɧɵɦ ɜɢɞɚɦ. ȼɟɝɟɬɚɰɢɨɧɧɵɣ 
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ɩɟɪɢɨɞ ɭ ɫɚɮɥɨɪɚ ɤɨɪɨɬɤɢɣ, ɨɧ ɩɟɪɟɧɨɫɢɬ ɡɚɦɨɪɨɡɤɢ ɞɨ –5 , –6°ɋ, ɜɵɞɟɪɠɢɜɚɟɬ 
ɡɚɫɨɥɟɧɢɟ, ɟɝɨ ɜɵɫɟɜɚɸɬ ɩɪɢ ɧɟɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɱɜɵ. ɋɟɦɟɧɚ ɷɬɨɣ ɤɭɥɶɬɭɪɵ ɩɨ 
ɤɪɭɩɧɨɫɬɢ ɛɥɢɡɤɢ ɤ ɩɨɞɫɨɥɧɟɱɧɢɤɭ, ɦɚɫɫɚ 1000 ɫɟɦɹɧ – 40–50 ɝ, ɦɚɫɥɢɱɧɨɫɬɶ – 35–37%. 

ɋɨɜɪɟɦɟɧɧɵɟ ɫɨɪɬɚ ɫɚɮɥɨɪɚ ɨɬɧɨɫɹɬɫɹ ɤ ɜɵɫɨɤɨɨɥɟɢɧɨɜɨɦɭ ɬɢɩɭ: ɢɯ ɦɚɫɥɨ – 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɟ, ɩɢɳɟɜɨɟ. ɉɨ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɤɭɥɶɬɭɪɚ 
ɩɪɢɫɩɨɫɨɛɥɟɧɚ ɤ ɜɵɪɚɳɢɜɚɧɢɸ ɜ ɡɨɧɚɯ ɫ ɞɟɮɢɰɢɬɨɦ ɨɫɚɞɤɨɜ. 

 

Ɍɚɛɥɢɰɚ 3. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɱɢɜɨɫɬɢ ɫɨɞɟɪɠɚɧɢɹ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɫɨɪɬɨɜ ɫɨɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɟɝɢɨɧɚ ɪɟɩɪɨɞɭɤɰɢɢ  (Ƚɋɂ Ɇɋɏ ɊɄ) 

 

ɋɨɪɬɚ ɫɨɢ 
ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ, % 

Ⱦɨɥɹ ɝɟɧɨɬɢɩɨɜ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 

ɦɚɫɥɚ, % 

Ɇɢɧɢɦɢɭɦ Ɇɚɤɫɢɦɭɦ ɋɪɟɞɧɟɟ ≤18 ≥24 ≥25 

Ⱥɥɦɚɬɵ 18,8 21,1 20,0 − − − 

Ⱥɬɥɚɧɬɚ 20,8 23,5 21,8 − − − 

Ⱥɧɚɫɬɚɫɢɹ 16,2 22,9 20,4 10 − − 

Ⱥɧɧɭɲɤɚ 21,6 25,4 23,4 − 30 10 

Ȼɢɥɹɜɤɚ 20,3 24,6 22,4 − 10  

Ȼɨɥɚɲɚɤ 18,2 25,0 21,1 − 11 11 

Ȼɨɫɫɚ 21,3 24,5 22,9 − 50 − 

Ȼɭɤɭɪɢɹ 20,9 22,1 21,5 − − − 

ȼɢɥɚɧɚ 20,1 22,4 21,3 − − − 

ȼɢɬɚ 19,8 19,8 19,8 − − – 

Ƚɚɥɥɟɤ 21,1 24,5 22,4 − 33 − 

Ⱦɟɫɧɚ 18,0 24,0 21,3 17 17 − 

ɀɚɥɩɚɤɫɚɣ 21,1 23,3 22,1 − − − 

ɀɚɧɫɚɹ 18,5 25,0 21,7 − 25 25 

ɂɫɤɪɚ 20,5 25,3 22,1 − − 25 

Ʉɚɡɚɯɫɬɚɧɫɤɚɹ 
2309 

20,8 23,8 22,5 − − − 

Ʉɨɪɫɚɤ 19,8 24,4 21,7 − 20 − 

Ʉɭɛɚɧɶ 20,4 25,0 22,6 − 40 20 

Ʌɚɫɬɨɱɤɚ 18,9 24,5 21,0 − 17 − 

Ʌɵɛɢɞɶ 20,8 24,7 22,3 − 20 − 

Ɇɚɜɤɚ 21,6 25,9 23,3 − 25 25 

Ɇɢɫɭɥɚ 19,2 24,0 17,0 − 33 − 

ɇɚɞɟɠɞɚ 18,9 18,9 18,9 − − − 

ɇɢɤɚ 25,6 25,6 25,6 −     100 100 

Ɉɩɚɥɢɧɚ 21,5 24,1 22,4 − 33 − 

ɉɚɪɚɞɢɫ 18,6 23,4 21,3 − − − 

ɉɟɪɢɡɚɬ 21,0 21,5 21,3 − − − 

Ɋɚɞɨɫɬɶ 23,5 23,5 23,5 − − − 

Ɋɟɧɬɚ − − − − − − 

Ɋɢɡɚ 24,1 25,1 24,7 −     100 50 

Ɋɭɠɢɰɚ 20,2 22,0 21,1 − − − 

ɋɟɥɟɤɬɚ 201 22,1 23,2 22,7 − − − 

ɋɟɥɟɤɬɚ 302 22,1 23,8 23,1 − − − 

Ɍɚɧɚɢɫ 18,2 22,7 20,6 − − − 

Ɍɟɪɟɤ 19,9 24,8 22,1 − 33 − 

ɏɨɪɨɥ 18,0 22,7 20,3 20 − − 

ɑɟɪɟɦɨɲ 18,0 24,0 20,9 17 17 − 

ɗɜɪɢɤɚ 19,3 21,7 20,4 − − − 
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ɋɚɮɥɨɪɨɜɨɟ ɦɚɫɥɨ ɫɨɞɟɪɠɢɬ 76–82% ɥɢɧɨɥɟɜɨɣ ɤɢɫɥɨɬɵ, ɷɬɨ ɫɚɦɵɣ ɜɵɫɨɤɢɣ 
ɩɨɤɚɡɚɬɟɥɶ ɫɪɟɞɢ ɩɪɨɢɡɜɨɞɢɦɵɯ ɜ ɪɟɫɩɭɛɥɢɤɟ ɪɚɫɬɢɬɟɥɶɧɵɯ ɦɚɫɟɥ. Ɇɚɫɥɢɱɧɨɫɬɶ ɷɬɢɯ 
ɫɟɦɹɧ ɧɚ ɚɛɫɨɥɸɬɧɨ ɫɭɯɨɟ ɜɟɳɟɫɬɜɨ ɫɨɫɬɚɜɥɹɟɬ 36%, ɧɚ ɹɞɪɨ – 52,7%. ɋɨɞɟɪɠɚɧɢɟ 
ɥɢɧɨɥɟɜɨɣ ɤɢɫɥɨɬɵ ɜ ɫɨɪɬɚɯ ɫɚɮɥɨɪɚ Ʉɚɡɚɯɫɬɚɧɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 67,5% (Ⱥɤɦɚɣ) ɞɨ 73,9% 
(ɇɭɪɥɚɧ), ɫɨɨɬɧɨɲɟɧɢɟ «ɧɟɧɚɫɵɳɟɧɧɵɟ/ɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ» ɜɚɪɶɢɪɭɟɬ ɨɬ 
5,79 (Ⱥɤɤɵɡɵɥ ɢ Ⱥɤɦɚɣ) ɞɨ 7,69 (ɫɨɪɬ ɇɭɪɥɚɧ). ɉɪɢ ɷɬɨɦ ɫɨɞɟɪɠɚɧɢɟ ɷɪɭɤɨɜɨɣ ɤɢɫɥɨɬɵ 

ɦɢɧɢɦɚɥɶɧɨ ɞɥɹ ɫɨɪɬɚ Ⱥɤɦɚɣ (0,04%), ɦɚɤɫɢɦɚɥɶɧɨ – ɞɥɹ ɫɨɪɬɚ Ⱥɤɤɵɡɵɥ (0,27%). 
 

Ɍɚɛɥɢɰɚ 4. ɂɡɦɟɧɱɢɜɨɫɬɶ ɩɨɬɟɧɰɢɚɥɶɧɨɣ (max) ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɨɢ  
ɩɨ ɪɟɩɪɨɞɭɤɰɢɹɦ 

 

 

Ƚɋɍ 

 

ɍɪɨɠɚɣɧɨɫɬɶ, ɰ/ɝɚ           
(1999–2011 ɝ.) 

ɋɛɨɪ ɛɟɥɤɚ, ɰ/ɝɚ  
(1999–2011 ɝ.) 

ɋɛɨɪ ɦɚɫɥɚ, ɰ/ɝɚ 

(2011 ɝ.) 
min max ɫɪɟɞ. min max ɫɪɟɞ. min max ɫɪɟɞ. 

ɉɚɧɮɢɥɨɜɫɤɢɣ/ 
Ɍɚɥɞɵɤɨɪɝɚɧɫɤɢɣ 

 

23,6 

 

44,6 

 

28,7 

 

8,2 

 

14,7 

 

10,6 

 

5,99 

 

8,68 

 

6,81 

ȿɧɛɟɤɲɢɤɚɡɚɯɫɤɢɣ 25,1 52,5 37,0 9,4   20,4 13,9 3,67 11,1 7,62 

ɋɚɪɤɚɧɞɫɤɢɣ   6,6 22,9 14,8 2,2   8,2  4,6 1,92 4,99 3,19 

ɀɚɦɛɵɥɫɤɢɣ   9,6 15,7 12,2 3,2   5,1  3,7 1,82 2,62 2,18 

ɀɚɧɚɤɨɪɝɚɧɫɤɢɣ 11,6 19,7 16,4 3,0   5,6  4,3 3,76 4,93 4,35 

Ʉɚɡɚɥɢɧɫɤɢɣ   4,5 11,0   8,9 1,4   4,0  2,9 1,61 2,44 1,94 

ɋɚɣɪɚɦɫɤɢɣ 15,1 22,4 19,6 5,7   8,9  7,8 3,20 3,70 3,45 

Ʉɭɪɱɭɦɫɤɢɣ 10,5 20,9 15,4 3,0   6,1  5,1 1,87 3,47 2,74 

Ⱥɥɝɢɧɫɤɢɣ*   6,5   9,0   7,2 2,4   3,4  2,8 1,23 1,83 1,46 

Ɇɚɪɬɭɤɫɤɢɣ   7,7   7,9   7,8 2,6   2,8  2,7 1,68 1,76 1,72 

 
* – ɞɚɧɧɵɟ 2011 ɝ. 

 

ȼ ɊɄ ɪɚɣɨɧɢɪɨɜɚɧɨ 6 ɫɨɪɬɨɜ ɫɚɮɥɨɪɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɟɫɬɧɨɣ ɫɟɥɟɤɰɢɢ 
(Ʉɪɚɫɧɨɜɨɞɨɩɚɞɫɤɚɹ Ƚɋɋ, Ʉɨɧɵɪɛɟɤɨɜ). ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɨɪɬɨɨɩɵɬɚɯ 2004–2011 

ɝɝ. ɜɚɪɶɢɪɨɜɚɥɨ ɨɬ 20,9 ɞɨ 35,2% ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɝɨɞɚ ɢ ɦɟɫɬɚ ɜɵɪɚɳɢɜɚɧɢɹ. 
ɉɪɢ ɷɬɨɦ ɫɛɨɪ ɦɚɫɥɚ ɞɨɫɬɢɝɚɥ ɭɪɨɜɧɹ 4,69 ɰ/ɝɚ (ɞɥɹ ɫɨɪɬɨɜ ɂɢɪɤɚɫ ɢ ɐɟɧɬɪ 70). 

 

Ɍɚɛɥɢɰɚ 5. ɋɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɫɨɪɬɨɜ ɫɚɮɥɨɪɚ ɪɚɣɨɧɢɪɨɜɚɧɧɵɯ 

 ɜ Ʉɚɡɚɯɫɬɚɧɟ, % 

 
ɋɨɪɬ min max ɫɪ. 

Ⱥɤɦɚɣ 22,4 34,2 28,7 

Ɇɨɥɞɵɪ 26,0 35,2 30,9 

ɂɢɪɤɚɫ 25,0 32,2 28,4 

Ɇɢɥɸɬɢɧɫɤɢɣ 114 29,2 30,0 29,7 

Ⱥɤɤɵɡɵɥ 24,9 32,9 29,7 

ɇɭɪɥɚɧ 20,9 32,0 28,6 

Ɉɧɬɭɫɬɢɤ 30,7 33,5 31,7 

ɐɟɧɬɪ 70 23,7 31,9 29,4 

 

Ɉɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɫɥɚ ɦɨɠɟɬ 
ɢɦɟɬɶ ɝɨɪɱɢɰɚ ɫɚɪɟɩɬɫɤɚɹ, ɭɫɬɨɣɱɢɜɚɹ ɤ ɡɚɫɭɯɟ, ɩɥɨɳɚɞɢ ɩɨɫɟɜɚ ɤɨɬɨɪɨɣ (ɩɪɟɨɛɥɚɞɚɟɬ 
ɫɨɪɬ ɇɟɨɫɵɩɚɸɳɚɹɫɹ 2) ɭɜɟɥɢɱɢɥɢɫɶ ɫ 1,2 ɬɵɫ. ɝɚ ɜ 2009 ɝ. ɞɨ 21,2 ɬɵɫ. ɝɚ ɜ 2012 ɝ. 
Ɇɚɫɥɨ ɫɨɜɪɟɦɟɧɧɵɯ ɫɨɪɬɨɜ ɝɨɪɱɢɰɵ ɧɟ ɫɨɞɟɪɠɢɬ ɜɪɟɞɧɨɣ ɷɪɭɤɨɜɨɣ ɤɢɫɥɨɬɵ ɢ ɦɨɠɟɬ 
ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɹ ɭɩɨɬɪɟɛɥɹɬɶɫɹ ɜ ɩɢɳɭ. ȼ Ɋɟɫɩɭɛɥɢɤɟ Ʉɚɡɚɯɫɬɚɧ ɪɚɣɨɧɢɪɨɜɚɧ ɫɨɪɬ 
ɝɨɪɱɢɰɵ ɫɚɪɟɩɬɫɤɨɣ ɀɚɦɢɥɹ (2011). 
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Ʌɟɧ ɦɚɫɥɢɱɧɵɣ ɞɚɟɬ ɬɟɯɧɢɱɟɫɤɨɟ ɦɚɫɥɨ. ɉɨ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɟɝɨ 
ɦɨɠɧɨ ɲɢɪɨɤɨ ɜɨɡɞɟɥɵɜɚɬɶ ɜ ɪɟɫɩɭɛɥɢɤɟ. ȼ ɧɚɱɚɥɶɧɵɟ ɝɨɞɵ ɪɟɮɨɪɦ ɩɥɨɳɚɞɢ ɩɨɫɟɜɚ 
ɥɶɧɚ ɫɧɢɡɢɥɢɫɶ ɞɨ 2,4 ɬɵɫ. ɝɚ, ɫ 2009 ɝ. ɧɚɱɚɥɢ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢ ɜ 2012 ɝ. 
ɨɧɢ ɫɨɫɬɚɜɢɥɢ ɛɨɥɟɟ 330 ɬɵɫ. ɝɚ (ɫɦ. ɬɚɛɥ.1). ɉɪɢɱɟɦ ɜɨɡɪɨɠɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɬɨɣ 
ɤɭɥɶɬɭɪɵ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɬɪɚɞɢɰɢɨɧɧɵɯ ɪɚɣɨɧɚɯ ɋɟɜɟɪɧɨɝɨ Ʉɚɡɚɯɫɬɚɧɚ, Ⱥɤɦɨɥɢɧɫɤɨɣ ɢ 
Ʉɨɫɬɚɧɚɣɫɤɨɣ ɨɛɥɚɫɬɟɣ (177,7, 80,4 ɢ 64,5 ɬɵɫ. ɝɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). Ɉɫɧɨɜɧɵɟ ɫɨɪɬɚ 
ɥɶɧɚ ɜ Ʉɚɡɚɯɫɬɚɧɟ – ɋɟɜɟɪɧɵɣ ɢ Ʉɭɫɬɚɧɚɣɫɤɢɣ ɹɧɬɚɪɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɫɥɚ ɞɨ 43,8% 
(ȼɄɈ) ɜ ɝɨɪɧɵɯ ɪɟɝɢɨɧɚɯ. ɍɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɟɣ ɜɨɡɞɟɥɵɜɚɧɢɹ ɥɶɧɚ ɨɫɧɨɜɚɧɨ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ 7 ɪɚɣɨɧɢɪɨɜɚɧɧɵɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɫɨɪɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 3 – 

ɨɬɟɱɟɫɬɜɟɧɧɨɣ, 3 – ɪɨɫɫɢɣɫɤɨɣ (ɫɢɛɢɪɫɤɨɣ) ɢ 1 – ɪɭɦɵɧɫɤɨɣ ɫɟɥɟɤɰɢɢ. ɋɨɞɟɪɠɚɧɢɟ 
ɦɚɫɥɚ ɜ ɫɟɦɟɧɚɯ ɫɨɪɬɚ Ʉɨɫɬɚɧɚɣɫɤɢɣ ɹɧɬɚɪɶ ɜɚɪɶɢɪɭɟɬ ɨɬ 36,4 ɞɨ 42,8% ɩɪɢ ɭɪɨɜɧɟ 
ɭɪɨɠɚɣɧɨɫɬɢ 14,3–16,0 ɰ/ɝɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ  ɦɚɫɥɢɱɧɨɫɬɶ ɪɭɦɵɧɫɤɨɝɨ ɫɨɪɬɚ Ʌɢɪɢɧɚ 

ɞɨɫɬɢɝɚɟɬ 45,3% ɩɪɢ ɭɪɨɠɚɣɧɨɫɬɢ 12,3 ɰ/ɝɚ. 
Ɉɫɨɛɟɧɧɨɫɬɶ ɪɵɠɢɤɨɜɨɝɨ ɦɚɫɥɚ – ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɧɚɫɵɳɟɧɧɨɣ 

ɥɢɧɨɥɟɧɨɜɨɣ ɤɢɫɥɨɬɵ (ɞɨ 38%) ɢ ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ – - ɢ -ɬɨɤɨɮɟɪɨɥɨɜ (ɞɨ 70% ɨɬ 
ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɤɨɮɟɪɨɥɨɜ).  

ɉɨɬɟɧɰɢɚɥ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɥɢɱɧɵɯ ɤɭɥɶɬɭɪ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ ɩɭɬɟɦ 
ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɩɨɫɟɜɨɜ, ɬɚɤ ɤɚɤ ɩɪɨɝɧɨɡɢɪɭɟɦɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɜ ɧɚɲɟɣ 
ɫɬɪɚɧɟ ɧɢɠɟ, ɱɟɦ ɜ ɦɢɪɟ. ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨɡɜɨɥɹɸɬ ɭɜɟɥɢɱɢɬɶ 
ɩɨɬɟɧɰɢɚɥ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɥɢɱɧɵɯ ɢ ɡɚ ɫɱɟɬ ɪɚɡɧɨɨɛɪɚɡɢɹ ɤɭɥɶɬɭɪ (ɥɟɧ, ɤɭɧɠɭɬ, 
ɤɥɟɳɟɜɢɧɚ), ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɄɂɁɚ ɢ ȼɂɊɚ ɫ 1938 ɝ. 

ȼ Ʉɚɡɚɯɫɬɚɧɟ ɦɨɠɧɨ ɜɨɡɞɟɥɵɜɚɬɶ ɟɳɟ ɨɞɧɭ ɦɚɫɥɢɱɧɭɸ ɤɭɥɶɬɭɪɭ – ɤɥɟɳɟɜɢɧɭ, 

ɞɚɸɳɭɸ ɰɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɤɚɫɬɨɪɨɜɨɟ ɦɚɫɥɨ. Ɉɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɫɭɛɬɪɨɩɢɱɟɫɤɢɦ 
ɦɧɨɝɨɥɟɬɧɢɦ ɤɭɥɶɬɭɪɚɦ ɢ ɩɪɟɞɴɹɜɥɹɟɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɩɥɭ. ɋɭɦɦɚ 
ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɜɵɡɪɟɜɚɧɢɹ ɤɢɫɬɟɣ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɫɨɫɬɚɜɥɹɟɬ 
2700–3500°ɋ. Ʉɥɟɳɟɜɢɧɚ ɩɨɬɪɟɛɥɹɟɬ ɜɨɞɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 1 ɰ ɫɟɦɹɧ ɛɨɥɶɲɟ, ɱɟɦ ɫɨɹ. 
ȿɳɟ ɜ 1916 ɝ. Ⱥ. ɂ. Ƚɨɥɶɛɟɤɨɦ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɥɚɧ ɩɨ ɩɨɫɟɜɭ ɤɭɥɶɬɭɪɵ ɤɥɟɳɟɜɢɧɵ ɜ 
Ɍɭɪɤɟɫɬɚɧɫɤɨɦ ɤɪɚɟ (ɍɞɨɥɶɫɤɚɹ, Ʉɨɥɭɲɟɜɚ, 1970). ɉɨ ɞɚɧɧɵɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɚɫɥɢɱɧɨɫɬɶ ɤɥɟɳɟɜɢɧɵ ɞɨɫɬɢɝɚɟɬ 41,4–46,4% (ɇɭɪɝɚɫɟɧɨɜ Ɍ., 

ɧɟɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɞɚɧɧɵɟ).   
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Ɋɟɡɸɦɟ 

 
Ɉɩɢɫɚɧɨ ɝɟɧɟɬɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɝɟɧɨɪɟɫɭɪɫɨɜ ɨɜɨɳɧɵɯ ɢ ɛɚɯɱɟɜɵɯ ɤɭɥɶɬɭɪ, 

ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɟɝɨ ɢɡɭɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɫɨɜɪɟɦɟɧɧɵɟ ɚɫɩɟɤɬɵ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɉɛɨɛɳɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɦɟɠɜɢɞɨɜɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɪɚɡɧɵɯ 
ɜɢɞɨɜ. ɉɨɤɚɡɚɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɫɟɥɟɤɰɢɢ ɧɚ ɝɟɬɟɪɨɡɢɫ ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɹɜɥɟɧɢɣ ɫɚɦɨɧɟɫɨɜɦɟɫɬɢɦɨɫɬɢ, ɫɬɟɪɢɥɶɧɨɫɬɢ ɩɵɥɶɰɵ ɢ ɩɨɥɢɩɥɨɢɞɢɢ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɧɨɪɟɫɭɪɫɨɜ ɨɜɨɳɧɵɯ ɢ ɛɚɯɱɟɜɵɯ ɤɭɥɶɬɭɪ ɜɟɞɭɳɢɦɢ 
ɫɟɥɟɤɰɢɨɧɧɵɦɢ ɭɱɪɟɠɞɟɧɢɹɦɢ ɫɬɪɚɧɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɜɨɳɧɵɟ ɤɭɥɶɬɭɪɵ, ɤɨɥɥɟɤɰɢɹ, ɫɟɥɟɤɰɢɹ, ɢɫɯɨɞɧɵɣ ɦɚɬɟɪɢɚɥ, 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɟɡɧɹɦ, ɫɨɪɬ, ɝɢɛɪɢɞ.  
 

DEVELOPMENT OF IDEAS OF N. I. VAVILOV CONCERNING EVALUATION 

AND USE OF GENETIC RESOURCES OF VEGETABLE AND CUCURBIT CROPS 

 
V. I. Burenin, T. M. Piskunova 

Vavilov All-Russian Research Institute of Plant Industry of RAAS, 

St. Petersburg, Russia, e-mail: v.burenin@vir.nw.ru 

 

Summary 

 
Thediversity of vegetable and cucurbit cropgenetic resources, the main directions of their 

study and use, including modern aspects of research, are described. The results of research on 

interspecific hybridization of different species are summarized. Specificity of breeding vegetable crops 

for heterosis by using the phenomena of self-incompatibility, pollen sterility and polyploidy is 

demonstrated. The results of practical use of vegetable and cucurbit crop genetic resources by the 

leading breeding centers of the country are presented. 

Key words: vegetable crops, collection, breeding, initial material, resistance to diseases, 

variety, hybrid. 

 

ɇ. ɂ. ȼɚɜɢɥɨɜ (1926) ɧɟɨɞɧɨɤɪɚɬɧɨ ɭɤɚɡɵɜɚɥ ɧɚ ɛɟɡɭɫɥɨɜɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɞɥɹ 
ɫɟɥɟɤɰɢɢ ɨɝɪɨɦɧɵɯ ɜɢɞɨɜɵɯ ɢ ɫɨɪɬɨɜɵɯ ɪɟɫɭɪɫɨɜ ɪɚɫɬɟɧɢɣ. «ȼ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɝɨ ɜɢɞɚ, 

– ɩɢɫɚɥ ɇ. ɂ. ȼɚɜɢɥɨɜ (1925), – ɫɭɳɟɫɬɜɭɟɬ ɨɛɵɱɧɨ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɷɤɨɥɨɝɨ-

ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɮɨɪɦ, ɜɵɞɟɥɟɧɢɟ ɤɨɬɨɪɵɯ ɢ ɫɨɫɬɚɜɥɹɟɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɫɧɨɜɭ ɫɟɥɟɤɰɢɢ 
ɪɚɫɬɟɧɢɣ». Ɉɫɧɨɜɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɢɡɭɱɟɧɢɹ ɦɢɪɨɜɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɨɧ 
ɫɱɢɬɚɥ: ɪɚɡɪɚɛɨɬɤɭ ɫɢɫɬɟɦɚɬɢɤɢ, ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɷɜɨɥɸɰɢɢ ɢ ɝɟɨɝɪɚɮɢɢ ɤɭɥɶɬɭɪɧɵɯ 
ɪɚɫɬɟɧɢɣ; ɨɛɳɟɣ ɢ ɱɚɫɬɧɨɣ ɝɟɧɟɬɢɤɢ, ɪɚɡɪɚɛɨɬɤɭ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɢɦɦɭɧɢɬɟɬɚ. 

ɒɢɪɨɤɨɟ ɤɨɦɩɥɟɤɫɧɨɟ ɢɡɭɱɟɧɢɟ ɤɨɥɥɟɤɰɢɣ ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɤɭɥɶɬɭɪɧɵɦɢ ɢ ɞɢɤɨɪɚɫɬɭɳɢɦɢ ɜɢɞɚɦɢ, ɩɨɡɜɨɥɢɥɨ ɭɬɨɱɧɢɬɶ ɰɟɧɬɪɵ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ 
ɮɨɪɦɨɨɛɪɚɡɨɜɚɧɢɹ (ɬɨɦɚɬ, ɤɚɩɭɫɬɚ, ɦɨɪɤɨɜɶ, ɫɜɟɤɥɚ, ɪɟɞɶɤɚ, ɨɝɭɪɟɰ, ɚɪɛɭɡ), ɪɚɡɪɚɛɨɬɚɬɶ 
ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɛɨɬɚɧɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, 
ɩɪɟɞɥɨɠɢɬɶ ɨɪɢɝɢɧɚɥɶɧɵɟ ɝɢɩɨɬɟɡɵ ɷɜɨɥɸɰɢɢ. ȼ ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɤɨɥɥɟɤɰɢɣ 
ɫɜɟɤɥɵ, ɦɨɪɤɨɜɢ, ɤɚɩɭɫɬɵ, ɚɪɛɭɡɚ ɢ ɞɪɭɝɢɯ ɪɚɫɬɟɧɢɣ ɧɚɤɨɩɥɟɧɵ ɧɨɜɵɟ ɞɚɧɧɵɟ, 
ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɢ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɡɚɤɨɧ ɝɨɦɨɥɨɝɢɱɟɫɤɢɯ ɪɹɞɨɜ ɜ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ 
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ɢɡɦɟɧɱɢɜɨɫɬɢ (Ȼɪɟɠɧɟɜ, 1955; Ʉɪɚɫɨɱɤɢɧ, 1971; ɋɟɱɤɚɪɟɜ, 1971; Ȼɭɪɟɧɢɧ, 1983; 
Ʌɢɡɝɭɧɨɜɚ, 1984; ɋɚɡɨɧɨɜɚ, ȼɥɚɫɨɜɚ, 1990; Ɏɭɪɫɚ, 1986). 

Ɉɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɜɢɞɚ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɛɨɬɚɧɢɤɟ ɢ ɝɟɧɟɬɢɤɟ ɹɜɥɹɟɬɫɹ 
ɪɚɫɤɪɵɬɢɟ ɟɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɞɥɹ ɫɟɥɟɤɰɢɢ, ɩɨɡɜɨɥɹɸɳɟɟ ɧɚɦɟɬɢɬɶ ɩɭɬɢ 
ɩɨɢɫɤɚ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɭɥɭɱɲɟɧɢɹ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ. ɐɟɧɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɥɟɤɰɢɨɧɧɨɝɨ ɨɛɪɚɡɰɚ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɡɭɱɟɧɢɹ, ɜɤɥɸɱɚɹ ɛɢɨɯɢɦɢɱɟɫɤɢɟ, 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ, ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɝɟɧɟɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ. ɉɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɟɬɫɹ 
ɫɬɟɩɟɧɶ ɢɡɭɱɟɧɧɨɫɬɢ ɤɨɧɤɪɟɬɧɵɯ ɨɜɨɳɧɵɯ ɪɚɫɬɟɧɢɣ (ɬɚɛɥ. 1).  

 

Ɍɚɛɥɢɰɚ 1. ɍɪɨɜɟɧɶ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɡɭɱɟɧɧɨɫɬɢ ɨɜɨɳɧɵɯ ɢ ɛɚɯɱɟɜɵɯ ɪɚɫɬɟɧɢɣ 

 

Ʉɭɥɶɬɭɪɚ 

ɑɢɫɥɨ ɭɫɬɚɧɨɜɟɧɧɵɯ ɝɟɧɨɜ ɩɨ: 
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Ɍɨɦɚɬ 74 31 90 36 18 11 5 7     16 13 301 

Ɉɝɭɪɟɰ 19 29 15 14 13 24 2 3 2 18 139 

ɋɚɥɚɬ   9   9 22 10   2   3 – 1 –  6   62 

Ⱦɵɧɹ   3   7   6   1   1   7 2 – 1 11   39 

ɋɜɟɤɥɚ   3   4   9   4   5   4 – – 3  1   33 

Ⱥɪɛɭɡ   2   5   1   1 13   2 – – 1  2   28 

Ɋɟɞɢɫ   1 26   3   5   3   2 2 – 5 –   26 

Ʌɭɤ 
ɪɟɩɱɚɬɵɣ 
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ɇɚɢɛɨɥɟɟ ɢɡɭɱɟɧɧɵɦɢ ɜ ɝɟɧɟɬɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɹɜɥɹɸɬɫɹ ɬɨɦɚɬ ɢ ɨɝɭɪɟɰ. ɉɨ 
ɞɚɧɧɵɦ ɤɭɥɶɬɭɪɚɦ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɝɟɧɨɜ ɩɨ ɬɚɤɢɦ ɜɚɠɧɵɦ ɩɪɢɡɧɚɤɚɦ, 
ɤɚɤ ɬɢɩ ɪɚɡɜɢɬɢɹ ɢ ɢɡɦɟɧɟɧɢɹ ɜ ɝɟɧɟɪɚɬɢɜɧɨɣ ɫɮɟɪɟ. ɉɨ ɪɹɞɭ ɩɪɢɡɧɚɤɨɜ ɭɫɬɚɧɨɜɥɟɧ 
ɯɚɪɚɤɬɟɪ ɧɚɫɥɟɞɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɵ ɝɟɧɵ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɢɯ ɩɪɨɹɜɥɟɧɢɹ, ɫɨɫɬɚɜɥɟɧɵ 
ɤɚɪɬɵ ɯɪɨɦɨɫɨɦ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɝɟɧɟɬɢɱɟɫɤɚɹ ɤɨɥɥɟɤɰɢɹ ɪɨɞɚ Lycopersicon (Tourn.) Mill. ɜ 
ȼɂɊɟ ɧɚɫɱɢɬɵɜɚɟɬ 502 ɨɛɪɚɡɰɚ ɫɨ 123 ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɝɟɧɚɦɢ. ɗɬɨ: ɦɭɬɚɧɬɧɵɟ 
ɮɨɪɦɵ, ɥɢɧɢɢ ɬɨɦɚɬɚ, ɩɨɥɢɩɥɨɢɞɵ, ɚɧɟɭɩɥɨɢɞɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧ ɦɢɪɚ, ɚ ɬɚɤɠɟ 
ɫɟɥɟɤɰɢɨɧɧɵɯ ɰɟɧɬɪɨɜ (ɏɪɚɩɚɥɨɜɚ, 2007). 

ȼ ɩɪɟɞɟɥɚɯ ɜɢɞɚ Cucumis sativa L. ɨɩɢɫɚɧɨ 166 ɝɟɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: ɜ 
ɝɟɧɟɪɚɬɢɜɧɨɣ ɫɮɟɪɟ – 5, ɩɨ ɝɚɛɢɬɭɫɭ ɪɚɫɬɟɧɢɣ – 10, ɥɢɫɬɭ – 4, ɩɥɨɞɭ – 12, ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɤ ɛɨɥɟɡɧɹɦ – 6 (Ʉɨɠɚɧɨɜɚ, 2007). 

ɍ ɤɚɩɭɫɬɵ ɨɝɨɪɨɞɧɨɣ (Brassica oleracea L.) ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɝɟɧɨɜ ɨɩɢɫɚɧɨ ɩɨ 
ɛɢɨɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ – 44, ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɹɦ – 11, ɩɨ ɩɪɢɡɧɚɤɚɦ 
ɝɟɧɟɪɚɬɢɜɧɨɣ ɫɮɟɪɵ – 75, ɜ ɬɨɦ ɱɢɫɥɟ ɫɚɦɨɧɟɫɨɜɦɟɫɬɢɦɨɫɬɢ – 17 ɢ ɫɬɟɪɢɥɶɧɨɫɬɢ – 14 

(Ⱥɪɬɟɦɶɟɜɚ, 2007). 
ɍ ɫɜɟɤɥɵ ɜɤɥɸɱɟɧɵ ɜ ɝɟɧɟɬɢɱɟɫɤɭɸ ɤɨɥɥɟɤɰɢɸ ɨɛɪɚɡɰɵ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɩɪɢɡɧɚɤɚɦ: ɨɤɪɚɫɤɚ ɝɢɩɨɤɨɬɢɥɹ ɢ ɤɨɪɧɟɩɥɨɞɚ – 14, ɨɤɪɚɫɤɚ ɪɨɡɟɬɤɢ ɥɢɫɬɶɟɜ – 6, 

ɤɚɪɥɢɤɨɜɚɹ ɪɨɡɟɬɤɚ ɥɢɫɬɶɟɜ – 2, ɮɨɪɦɚ ɤɨɪɧɟɩɥɨɞɚ – 19, ɪɚɡɞɟɥɶɧɨɩɥɨɞɧɨɫɬɶ – 60, 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɰɜɟɬɭɲɧɨɫɬɢ – 6, ɐɆɋ – 17, ɫɚɦɨɮɟɪɬɢɥɶɧɨɫɬɶ – 7, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɤɭɪɱɚɜɨɫɬɢ ɥɢɫɬɶɟɜ – 2, ɩɨɥɢɩɥɨɢɞɢɹ – 42 ɨɛɪɚɡɰɚ. 

ɋɩɢɫɨɤ ɝɟɧɨɜ ɫɚɥɚɬɚ ɜɤɥɸɱɚɟɬ 67, ɢɡ ɧɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɟɡɧɹɦ – 6, ɦɭɠɫɤɚɹ 
ɫɬɟɪɢɥɶɧɨɫɬɶ – 3, ɬɢɩ ɪɚɡɜɢɬɢɹ – 7 (ɒɚɲɢɥɨɜɚ, 2007). 
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ɍ ɬɵɤɜɵ ɨɩɪɟɞɟɥɟɧ ɝɟɧɟɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɫɥɟɞɭɸɳɢɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɢɡɧɚɤɨɜ: ɩɥɨɞɚ – 25 ɝɟɧɨɜ, ɥɢɫɬɚ – 12, ɰɜɟɬɤɚ – 7, ɫɟɦɹɧ – 1, ɫɬɟɛɥɹ – 2, ɝɚɛɢɬɭɫɚ 
ɪɚɫɬɟɧɢɹ – 2. Ⱦɥɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɨɩɢɫɚɧɵ ɝɟɧɵ: ɜɵɪɚɠɟɧɧɨɫɬɶ ɩɨɥɚ – 2, 

ɦɭɠɫɤɚɹ ɫɬɟɪɢɥɶɧɨɫɬɶ – 5, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɟɡɧɹɦ – 19, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɚɧɢɟ 
ɤɭɤɭɪɛɢɬɚɰɢɧɚ – 2, ɢɡɨɮɟɪɦɟɧɬɨɜ – 48 ɝɟɧɨɜ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɩɢɫɚɧɵ 162 ɝɟɧɚ ɞɵɧɢ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɪɚɡɥɢɱɧɵɟ 
ɩɪɢɡɧɚɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ: ɝɟɧɟɪɚɬɢɜɧɨɣ ɫɮɟɪɵ – 14, ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ – 21, 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɹɦ – 43, ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɪɟɞɢɬɟɥɹɦ – 5 (Ƚɚɲɤɨɜɚ, 2007).  
Ⱥɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɜ ɫɟɥɟɤɰɢɢ ɛɵɥɚ ɢ ɨɫɬɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɟɡɧɹɦ ɢ 

ɜɪɟɞɢɬɟɥɹɦ. ɇ. ɂ. ȼɚɜɢɥɨɜ (1964) ɜɫɟɝɞɚ ɩɨɞɱɢɧɹɥ ɨɛɳɭɸ ɩɪɨɛɥɟɦɭ ɢɦɦɭɧɢɬɟɬɚ 
ɡɚɞɚɱɚɦ ɫɟɥɟɤɰɢɢ. ɂɦ ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɪɹɞ ɡɚɤɨɧɨɜ ɢɦɦɭɧɢɬɟɬɚ, ɤɨɬɨɪɵɟ 
ɨɩɪɟɞɟɥɢɥɢ, ɜ ɫɭɳɧɨɫɬɢ, ɢ ɤɨɧɰɟɩɰɢɸ ɫɨɩɪɹɠɟɧɧɨɣ ɷɜɨɥɸɰɢɢ ɪɚɫɬɟɧɢɹ-ɯɨɡɹɢɧɚ ɢ 
ɩɚɪɚɡɢɬɚ. ɉɪɢɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɰɟɪɤɨɫɩɨɪɨɡɭ ɜɢɞɨɜ ɫɟɤɰɢɢ Beta, ɜ 
ɱɚɫɬɧɨɫɬɢ, B. maritima L. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɢɞ B. maritima L. ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ ɬɟɯ 
ɪɟɝɢɨɧɚɯ, ɝɞɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜɨɡɛɭɞɢɬɟɥɶ ɰɟɪɤɨɫɩɨɪɨɡɚ; ɨɬɫɸɞɚ ɧɚɛɥɸɞɚɟɬɫɹ 
ɩɨɫɬɨɹɧɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɹ-ɯɨɡɹɢɧɚ ɢ ɧɟɩɪɟɤɪɚɳɚɸɳɟɟɫɹ ɞɚɜɥɟɧɢɟ ɩɚɬɨɝɟɧɚ 
(Ȼɭɪɟɧɢɧ, 1983, 1999). 

Ȼɨɥɶɲɭɸ ɢɡɜɟɫɬɧɨɫɬɶ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ: ɪɚɡɨɜɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɦɭɥɶɬɢɥɢɧɟɣɧɚɹ ɫɟɥɟɤɰɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɪɬɨɜ ɫ ɪɚɡɧɵɦɢ 
ɝɟɧɚɦɢ, ɬɨɥɟɪɚɧɬɧɨɫɬɶ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɫɨɜɪɟɦɟɧɧɵɟ ɫɨɪɬɚ ɢɧɬɟɧɫɢɜɧɨɝɨ ɬɢɩɚ 
ɛɨɥɶɲɢɧɫɬɜɚ ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ ɛɟɞɧɵ ɮɚɤɬɨɪɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɚɤ ɤɚɤ ɨɧɢ 
ɫɨɡɞɚɜɚɥɢɫɶ ɧɚ ɛɚɡɟ ɦɚɥɨɝɨ ɱɢɫɥɚ ɝɟɧɨɜ. ɉɨɷɬɨɦɭ ɨɧɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɦɨɝɭɬ ɫɥɭɠɢɬɶ 
ɞɨɧɨɪɚɦɢ ɞɥɹ ɫɟɥɟɤɰɢɢ ɧɚ ɢɦɦɭɧɢɬɟɬ (Ʉɪɢɜɱɟɧɤɨ, 1987). ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɬɪɟɛɭɟɬɫɹ 
ɩɨɫɬɨɹɧɧɵɣ ɩɪɢɬɨɤ ɞɨɧɨɪɨɜ ɢ ɢɫɬɨɱɧɢɤɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ ɤ ɛɨɥɟɡɧɹɦ. 
Ɉɝɪɨɦɧɵɦɢ ɡɚɩɚɫɚɦɢ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɥɚɞɚɸɬ ɞɢɤɨɪɚɫɬɭɳɢɟ ɜɢɞɵ ɢ ɫɨɪɨɞɢɱɢ 
ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ. ɉɨɷɬɨɦɭ ɫɚɦɵɣ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɩɭɬɶ – ɢɧɬɪɨɝɪɟɫɫɢɹ ɝɟɧɨɜ ɨɬ 
ɞɢɤɨɪɚɫɬɭɳɢɯ ɢ ɩɪɢɦɢɬɢɜɧɵɯ ɜɢɞɨɜ ɜ ɨɫɧɨɜɭ ɤɭɥɶɬɭɪɧɵɯ ɫɨɪɬɨɜ, ɚ ɬɚɤɠɟ ɩɟɪɟɧɨɫ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɟɧɨɦɨɜ ɜ ɝɟɧɨɬɢɩ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ.  

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɝɟɧɨɦɨɜ ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɫɩɟɯɢ ɜ ɫɟɥɟɤɰɢɢ 
ɞɨɫɬɢɝɧɭɬɵ ɩɨ ɤɭɥɶɬɭɪɟ ɬɨɦɚɬɚ. Ɍɚɤ, ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɰɟɧɧɵɯ 
ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɪɟɞɢɬɟɥɹɦ ɢ ɛɨɥɟɡɧɹɦ ɜɢɞ L. peruvianum Mill. – ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɚɥɶɬɟɪɧɚɪɢɢ, ɤɥɚɞɨɫɩɨɪɢɨɡɭ, ɮɭɡɚɪɢɨɡɭ, ɛɟɥɨɣ ɩɹɬɧɢɫɬɨɫɬɢ ɥɢɫɬɶɟɜ, ɛɚɤɬɟɪɢɚɥɶɧɨɦɭ 
ɭɜɹɞɚɧɢɸ, ȼɌɆ, ɜɢɪɭɫɭ ɛɪɨɧɡɨɜɨɫɬɢ ɬɨɦɚɬɚ, ɜɢɪɭɫɭ ɤɭɪɱɚɜɨɫɬɢ, ɤɨɪɧɟɜɵɦ ɧɟɦɚɬɨɞɚɦ 
(Ȼɨɱɚɪɧɢɤɨɜɚ, 2001). 

ɂɦɦɭɧɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭɫɬɨɣɱɢɜɵɦ ɤ ɤɢɥɟ ɢ ɱɟɪɧɨɣ 
ɧɨɠɤɟ ɤɚɩɭɫɬɵ ɹɜɥɹɟɬɫɹ ɜɢɞ B. nigra, ɚ ɞɨɧɨɪɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɢɥɟ – ɫɟɥɟɤɰɢɨɧɧɵɟ 
ɥɢɧɢɢ ɛɟɥɨɤɨɱɚɧɧɨɣ ɤɚɩɭɫɬɵ Oregon 100, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɋɒȺ. Ⱦɨɧɨɪ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɫɨɫɭɞɢɫɬɨɦɭ ɛɚɤɬɟɪɢɨɡɭ – ɫɨɪɬ Brunswick pie corto ɢɡ Ⱥɪɝɟɧɬɢɧɵ. ȼɵɫɨɤɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɟɪɨɧɨɫɩɨɪɨɡɭ ɩɪɨɹɜɢɥɢ ɨɛɪɚɡɰɵ ɥɢɫɬɨɜɨɣ ɤɚɩɭɫɬɵ ɢɡ ɉɨɪɬɭɝɚɥɢɢ 
Conve Algarvia, Conve galega, Conve Gloria de Portugal (Ⱥɪɬɟɦɶɟɜɚ, 1997). 

Ȼɨɥɶɲɢɧɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɱɚɧɧɵɯ ɯɪɭɫɬɹɳɟɥɢɫɬɧɵɯ ɫɨɪɬɨɜ ɫɚɥɚɬɚ ɫɨɡɞɚɧɨ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɤɨɪɚɫɬɭɳɟɝɨ ɜɢɞɚ L. virosa, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɬɚɤɢɦ ɛɨɥɟɡɧɹɦ, ɤɚɤ ɜɢɪɭɫɧɚɹ ɠɟɥɬɭɯɚ, ɥɨɠɧɚɹ ɦɭɱɧɢɫɬɚɹ ɪɨɫɚ, 
ɚɧɬɪɚɤɧɨɡ (ɒɚɲɢɥɨɜɚ, 1999). ɍɫɬɚɧɨɜɥɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɢɪɨɜɨɣ 
ɤɨɥɥɟɤɰɢɢ Lactuca ɩɨ ɥɨɤɭɫɚɦ Dm 3 ɢ Dm 4, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ Bremia 

lactucae. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɤɪɢɧɢɧɝɚ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɪɟɲɟɧɢɹ 
ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɪɚɛɨɬɵ ɫ ɝɟɧɟɬɢɱɟɫɤɢɦɢ ɪɟɫɭɪɫɚɦɢ ɫɚɥɚɬɚ, ɜɤɥɸɱɚɹ ɨɰɟɧɤɭ 
ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɨɛɪɚɡɰɨɜ, ɩɨɞɛɨɪ ɩɚɪ ɞɥɹ ɫɤɪɟɳɢɜɚɧɢɣ ɢ ɞɪɭɝɢɟ 
(Ⱥɧɢɫɢɦɨɜɚ ɢ ɞɪ., 2011). 

ȼɨ ȼɇɂɂɋɋɈɄ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɝɢɛɪɢɞɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɢ ɭɪɨɜɧɹ ɢɧɬɪɨɝɪɟɫɫɢɢ 
ɩɪɢ ɫɤɪɟɳɢɜɚɟɦɨɫɬɢ ɜɢɞɨɜ ɥɭɤɚ, ɜɤɥɸɱɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɟɡɧɹɦ, ɢɫɩɨɥɶɡɨɜɚɧ 
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ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɬɨɞ RAPD, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɜɵɹɜɥɟɧɢɢ ɩɨɥɢɦɨɪɮɢɡɦɚ ȾɇɄ ɪɚɡɧɵɯ 
ɝɟɧɨɬɢɩɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ (Ɍɢɬɨɜɚ, ȿɪɲɨɜ, 1999). 

Ɉɞɧɨ ɢɡ ɰɟɧɬɪɚɥɶɧɵɯ ɦɟɫɬ ɜ ɫɟɥɟɤɰɢɢ ɨɜɨɳɧɵɯ ɢ ɛɚɯɱɟɜɵɯ ɤɭɥɶɬɭɪ ɡɚɧɢɦɚɟɬ 
ɩɪɨɛɥɟɦɚ ɚɞɚɩɬɚɰɢɢ. ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɷɤɫɬɪɟɦɚɥɶɧɵɦ ɚɛɢɨɬɢɱɟɫɤɢɦ 
(ɡɚɫɭɯɟ, ɩɨɧɢɠɟɧɧɵɦ ɬɟɦɩɟɪɚɬɭɪɚɦ ɢ ɞɟɮɢɰɢɬɭ ɜɥɚɝɢ) ɢ ɛɢɨɬɢɱɟɫɤɢɦ (ɛɨɥɟɡɧɹɦ ɢ 
ɜɪɟɞɢɬɟɥɹɦ) ɮɚɤɬɨɪɚɦ ɫɪɟɞɵ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɧɟɞɨɛɨɪɭ ɭɪɨɠɚɟɜ, ɫɧɢɠɟɧɢɸ 
ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ. ɇɚɡɪɟɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɚɞɚɩɬɢɜɧɨɣ ɫɟɥɟɤɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ, ɝɞɟ ɡɚ ɨɫɧɨɜɭ ɛɟɪɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɪɨɫɬ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɨɪɬɨɜ ɢ 
ɝɢɛɪɢɞɨɜ, ɧɨ ɢ ɢɯ ɫɬɚɛɢɥɶɧɨɟ ɩɪɨɬɢɜɨɫɬɨɹɧɢɟ ɫɬɪɟɫɫɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɧɟɝɚɬɢɜɧɵɯ 
ɮɚɤɬɨɪɨɜ (ɀɭɱɟɧɤɨ, 1995). 

ȼ ɪɟɲɟɧɢɢ ɷɬɢɯ ɜɚɠɧɵɯ ɢ ɫɥɨɠɧɵɯ ɡɚɞɚɱ ɛɨɥɶɲɚɹ ɪɨɥɶ ɩɪɢɧɚɞɥɟɠɢɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɝɪɨɦɧɨɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɝɨ ɜ ɤɨɥɥɟɤɰɢɹɯ ɨɜɨɳɧɵɯ ɢ ɛɚɯɱɟɜɵɯ ɤɭɥɶɬɭɪ ȼɂɊ. ɏɚɪɚɤɬɟɪɢɡɭɹ 
ɫɟɥɟɤɰɢɸ ɤɚɤ ɧɚɭɤɭ, ɇ. ɂ. ȼɚɜɢɥɨɜ (1934,1935) ɧɟ ɫɥɭɱɚɣɧɨ ɧɚ ɩɟɪɜɨɟ ɦɟɫɬɨ ɫɬɚɜɢɥ 
ɭɱɟɧɢɟ ɨɛ ɢɫɯɨɞɧɨɦ ɦɚɬɟɪɢɚɥɟ, ɜɢɞɨɜɨɦ ɢ ɪɨɞɨɜɨɦ ɩɨɬɟɧɰɢɚɥɟ, ɬ. ɟ. ɛɨɬɚɧɢɤɨ-

ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. «ɋɟɥɟɤɰɢɹ ɛɥɢɠɚɣɲɟɝɨ ɛɭɞɭɳɟɝɨ, – ɩɢɫɚɥ ɇɢɤɨɥɚɣ 
ɂɜɚɧɨɜɢɱ, – ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɡɧɚɧɢɹ, ɜɫɤɪɵɜɚɸɳɢɟ ɫɨɪɬɨɜɭɸ 
ɚɦɩɥɢɬɭɞɭ ɜɢɞɨɜ, ɫɢɫɬɟɦɭ ɜɢɞɨɜ, ɤɪɚɣɧɢɟ ɜɚɪɢɚɧɬɵ, ɚɦɩɥɢɬɭɞɭ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ, 
ɯɢɦɢɱɟɫɤɢɯ ɢ ɢɧɵɯ ɫɜɨɣɫɬɜ». 

ȼ ɷɬɨɦ ɩɥɚɧɟ, ɤɚɤ ɧɢɤɨɝɞɚ, ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ 
ɢɡɭɱɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɭ ɢɫɬɨɤɨɜ ɤɨɬɨɪɨɝɨ ɫɬɨɹɥ ɇ. ɂ. ȼɚɜɢɥɨɜ (1965). ȼ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ ɨɜɨɳɧɵɦ ɤɭɥɶɬɭɪɚɦ ɛɵɥɢ 
ɜɨɡɨɛɧɨɜɥɟɧɵ. Ɍɚɤ, ɢɡ 49 ɨɛɪɚɡɰɨɜ ɤɚɩɭɫɬɵ ɛɟɥɨɤɨɱɚɧɧɨɣ 9 ɩɪɟɜɵɲɚɥɢ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ 
ɥɟɬ ɫɬɚɧɞɚɪɬ ɩɨ ɭɪɨɠɚɣɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜ ɱɟɬɵɪɟɯ ɩɭɧɤɬɚɯ; ɩɪɢ ɷɬɨɦ ɨɧɢ 
ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ ɫɤɨɪɨɫɩɟɥɨɫɬɶɸ. ɉɪɨɹɜɢɜɲɢɟ ɜɵɫɨɤɭɸ ɭɪɨɠɚɣɧɨɫɬɶ ɜ ɪɚɡɧɵɯ 
ɪɟɝɢɨɧɚɯ ɨɛɪɚɡɰɵ ɩɟɪɰɚ ɫɥɚɞɤɨɝɨ ɨɬɥɢɱɚɥɢɫɶ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶɸ; ɩɥɨɞɵ ɛɵɥɢ 
ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ. ɋɬɚɛɢɥɶɧɵɟ ɩɨ 
ɭɪɨɠɚɣɧɨɫɬɢ ɜ ɪɚɡɧɵɯ ɡɨɧɚɯ ɨɛɪɚɡɰɵ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɢɦɟɥɢ ɜɵɫɨɤɭɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 
ɟɞɢɧɢɰɵ ɥɢɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɛɵɥɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵ ɤ ɰɟɪɤɨɫɩɨɪɨɡɭ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɭɱɟɧɢɹ ɤɨɥɥɟɤɰɢɢ ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ ɜɵɞɟɥɟɧɵ 
ɨɛɪɚɡɰɵ ɞɥɹ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɇɟɠɜɢɞɨɜɵɟ ɫɤɪɟɳɢɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɭɞɢɬɶ ɨ ɝɟɧɨɦɧɨɦ ɫɨɫɬɚɜɟ ɪɚɡɧɵɯ ɜɢɞɨɜ, 
ɨ ɫɬɟɩɟɧɢ ɢɯ ɪɨɞɫɬɜɚ ɢ ɩɪɨɢɫɯɨɠɞɟɧɢɢ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɪɨɞɟ Beta L. ɢɦɟɸɬɫɹ 3 
ɝɪɭɩɩɵ: 1 – ɫɤɪɟɳɢɜɚɧɢɟ ɜɢɞɨɜ ɩɪɨɯɨɞɢɬ ɥɟɝɤɨ, ɮɟɪɬɢɥɶɧɨɫɬɶ ɝɢɛɪɢɞɨɜ ɜɵɫɨɤɚɹ ɢ ɨɧɢ 
ɞɚɸɬ ɩɥɨɞɨɜɢɬɨɟ ɩɨɬɨɦɫɬɜɨ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɛɥɢɡɨɫɬɢ ɷɬɢɯ ɜɢɞɨɜ ɢ ɧɚɥɢɱɢɢ ɭ 
ɧɢɯ ɨɛɳɟɝɨ ɝɟɧɨɦɚ; ɫɤɪɟɳɢɜɚɧɢɟ ɜɢɞɨɜ 2-ɣ ɝɪɭɩɩɵ ɩɪɨɯɨɞɢɬ ɫ ɬɪɭɞɨɦ, ɚ ɜɢɞɵ 3-ɣ 
ɝɪɭɩɩɵ  ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɫɤɪɟɳɢɜɚɸɬɫɹ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɚɡɥɢɱɢɹɯ 
ɭ ɧɢɯ ɩɨ ɝɟɧɨɦɧɨɦɭ ɫɨɫɬɚɜɭ (Ȼɭɪɟɧɢɧ, 1983). 

Ⱦɥɹ ɭɬɨɱɧɟɧɢɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɜɧɭɬɪɢ ɪɨɞɚ Brassica rapa 

L. ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɨɛɢɥɶɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ CACTA (Ⱥɪɬɟɦɶɟɜɚ, 2008). 
Ɇɟɠɜɢɞɨɜɚɹ ɝɢɛɪɢɞɢɡɚɰɢɹ ɫɵɝɪɚɥɚ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɜ ɷɜɨɥɸɰɢɢ ɤɭɥɶɬɭɪɧɵɯ 

ɪɚɫɬɟɧɢɣ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɩɪɟɨɛɥɚɞɚɸɬ ɩɨɥɢɩɥɨɢɞɧɵɟ ɜɢɞɵ ɢ ɮɨɪɦɵ. Ȼɚɪɶɟɪ 
ɦɟɠɜɢɞɨɜɨɣ ɢ ɦɟɠɪɨɞɨɜɨɣ ɧɟɫɨɜɦɟɫɬɢɦɨɫɬɢ ɢ ɫɬɟɪɢɥɶɧɨɫɬɶ F1 ɩɪɟɨɞɨɥɟɜɚɸɬɫɹ 
ɭɞɜɨɟɧɢɟɦ ɱɢɫɥɚ ɯɪɨɦɨɫɨɦ, ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ ɩɪɢɜɢɜɨɤ ɢ ɬ. ɞ.  

ɋɨɡɞɚɧɵ ɧɨɜɵɟ ɮɨɪɦɵ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ: ɤɨɪɦɨɜɵɟ – ɬɢɮɨɧ (ɚɥɥɨɩɥɨɢɞɧɵɣ 
ɝɢɛɪɢɞ ɬɭɪɧɟɩɫɚ ɢ ɩɟɤɢɧɫɤɨɣ ɤɚɩɭɫɬɵ), ɩɟɪɤɨ (ɝɢɛɪɢɞ ɨɡɢɦɨɝɨ ɪɚɩɫɚ ɫ ɩɟɤɢɧɫɤɨɣ 
ɤɚɩɭɫɬɨɣ), Raphanobrassica ɢ Brassicoraphanus (ɪɟɞɟɱɧɨ- ɢɥɢ ɪɟɞɢɫɧɨ-ɤɚɩɭɫɬɧɵɣ 
ɝɢɛɪɢɞ). ɋɤɪɟɳɢɜɚɧɢɟɦ ɥɢɫɬɨɜɨɣ ɤɚɩɭɫɬɵ ɫ ɬɭɪɧɟɩɫɨɦ, ɥɢɫɬɨɜɨɣ ɤɚɩɭɫɬɵ ɫ ɛɪɸɤɜɨɣ, 
ɤɨɥɶɪɚɛɢ ɫ ɬɭɪɧɟɩɫɨɦ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɭɞɜɨɟɧɢɟɦ ɱɢɫɥɚ ɯɪɨɦɨɫɨɦ ɢ ɨɬɛɨɪɨɦ ɩɨɥɭɱɟɧɚ 
ɬɟɬɪɚɩɥɨɢɞɧɚɹ ɫɢɧɬɟɬɢɱɟɫɤɚɹ ɛɪɸɤɜɚ, 2 n=38 (Ⱥɪɬɟɦɶɟɜɚ, 1997). 

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ ɜɚɠɧɨɟ ɦɟɫɬɨ ɩɪɢɧɚɞɥɟɠɢɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɝɟɬɟɪɨɡɢɫɚ (Ȼɨɨɫ ɞɪ., 1990). ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɝɢɛɪɢɞɧɵɯ ɫɟɦɹɧ, ɜ 
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ɨɫɧɨɜɧɨɦ, ɩɪɢɦɟɧɹɸɬ ɫɨɪɬɨ- ɢ ɦɟɠɥɢɧɟɣɧɵɟ ɫɤɪɟɳɢɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦ ɫ ɫɢɝɧɚɥɶɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, ɝɢɛɪɢɞɢɡɚɰɢɸ ɫɚɦɨɧɟɫɨɜɦɟɫɬɢɦɵɯ 
ɢɧɛɪɟɞɧɵɯ ɥɢɧɢɣ, ɛɢɨɬɢɩɨɜ ɫ ɩɵɥɶɰɟɜɨɣ ɫɬɟɪɢɥɶɧɨɫɬɶɸ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɪɹɞɟ 
ɫɬɪɚɧ (əɩɨɧɢɹ, ɋɒȺ, ɇɢɞɟɪɥɚɧɞɵ) 90–100% ɫɟɦɹɧ ɤɚɩɭɫɬɵ, ɫɜɟɤɥɵ, ɦɨɪɤɨɜɢ, ɥɭɤɚ, 
ɨɝɭɪɰɚ ɫɨɫɬɚɜɥɹɸɬ ɝɢɛɪɢɞɧɵɟ. ȼ ɤɨɥɥɟɤɰɢɢ ȼɂɊ ɢɦɟɸɬɫɹ ɫɚɦɨɧɟɫɨɜɦɟɫɬɢɦɵɟ 
ɝɢɛɪɢɞɧɵɟ ɥɢɧɢɢ ɛɟɥɨɤɨɱɚɧɧɨɣ ɤɚɩɭɫɬɵ, ɜɵɞɟɥɟɧɧɵɟ ɜ ɌɋɏȺ ɢɡ ɫɨɪɬɨɜ Ɂɨɥɨɬɨɣ 
ɝɟɤɬɚɪ, ɇɨɦɟɪ ɩɟɪɜɵɣ Ƚɪɢɛɨɜɫɤɢɣ 147 ɢ Ⱦɢɧ-ɡɨ-ɫɧ (Ʉɢɬɚɣ), ɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɤɨɣ 
ɤɨɦɛɢɧɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨ ɫɤɨɪɨɫɩɟɥɨɫɬɢ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ (Ⱥɪɬɟɦɶɟɜɚ, 1985). 
Ⱥ. ȼ. Ʉɪɸɱɤɨɜ (1977, 1990) ɩɪɟɞɥɨɠɢɥ ɦɨɞɢɮɢɤɚɰɢɸ ɫɯɟɦɵ ɜɵɜɟɞɟɧɢɹ 
ɱɟɬɵɪɟɯɥɢɧɟɣɧɵɯ ɝɢɛɪɢɞɨɜ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɫɨɡɞɚɧɵ ɢ ɪɚɣɨɧɢɪɨɜɚɧɵ ɜ Ɋɨɫɫɢɢ 
ɝɢɛɪɢɞɵ F1 Ɍɪɚɧɫɮɟɪ, Ɇɚɥɚɯɢɬ, Ʉɪɸɦɨɧ, Ʉɨɥɨɛɨɤ, Ⱥɥɶɛɚɬɪɨɫ ɢ ɞɪ. ɗɮɮɟɤɬ ɝɟɬɟɪɨɡɢɫɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɪɚɡɥɢɱɢɹɦɢ ɦɟɠɞɭ ɪɨɞɢɬɟɥɶɫɤɢɦɢ ɥɢɧɢɹɦɢ ɩɨ ɨɛɳɟɣ 
ɤɨɦɛɢɧɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɠɟ ɝɟɬɟɪɨɡɢɫ ɧɚɛɥɸɞɚɥɫɹ ɩɪɢ ɫɨɱɟɬɚɧɢɢ 
ɜɵɫɨɤɢɯ ɈɄɋ ɢ ɋɄɋ ɪɨɞɢɬɟɥɶɫɤɢɯ ɥɢɧɢɣ (Ɇɨɧɚɯɨɫ, Ȼɨɱɤɚɪɟɜ, 1994). 

ɇ. ɂ. Ɍɢɦɢɧɵɦ (1999) ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɰɟɧɤɚ ɷɮɮɟɤɬɨɜ ɈɄɋ ɢ ɋɄɋ ɥɢɧɢɣ 
ɦɨɪɤɨɜɢ ɨɬ ɞɢɚɥɥɟɥɶɧɵɯ ɫɤɪɟɳɢɜɚɧɢɣ ɦɭɠɫɤɢ ɫɬɟɪɢɥɶɧɵɯ ɢ ɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ 
ɩɨɡɜɨɥɢɥɚ ɜɵɞɟɥɢɬɶ ɥɢɧɢɢ ɫ ɜɵɫɨɤɨɣ ɤɨɦɛɢɧɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ; ɩɨɥɭɱɟɧɵ ɥɢɧɢɢ 
№№ 1124-1, 1132-2 ɢ1171-2, ɫɨɯɪɚɧɹɸɳɢɟ ɜɵɫɨɤɭɸ ɈɄɋ ɜ ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɩɨɤɨɥɟɧɢɣ. 
ɇɚ ɨɫɧɨɜɟ ɢɧɛɪɢɞɢɧɝɚ ɮɟɪɬɢɥɶɧɵɯ ɢ ɚɭɬɛɪɢɞɢɧɝɚ ɫɬɟɪɢɥɶɧɵɯ ɢ ɮɟɪɬɢɥɶɧɵɯ ɪɚɫɬɟɧɢɣ 
ɢɡ ɩɨɩɭɥɹɰɢɢ ɫɨɪɬɨɜ ɇɚɧɬɫɤɚɹ 4 ɢ Ɇɨɫɤɨɜɫɤɚɹ ɡɢɦɧɹɹ Ⱥ-515 ɫɨɡɞɚɧɚ ɝɟɧɟɬɢɱɟɫɤɚɹ 
ɤɨɥɥɟɤɰɢɹ. 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ Ⱦ. ȼ. ɋɨɤɨɥɨɜɨɣ (2011) ɜɩɟɪɜɵɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɱɚɫɬɨɬɚ 
ɩɨɹɜɥɟɧɢɹ ɪɚɡɞɟɥɶɧɨɩɥɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ɫɬɨɥɨɜɨɣ ɫɜɟɤɥɵ ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɵɲɟɧɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɝɢɛɪɢɞɢɡɚɰɢɢ ɪɚɡɞɟɥɶɧɨɩɥɨɞɧɵɯ ɥɢɧɢɣ ɦɟɠɞɭ ɫɨɛɨɣ, ɚ ɬɚɤɠɟ ɨɛɪɚɛɨɬɤɨɣ 
ɢɯ ɫɟɦɹɧ 5-ɚɡɚɬɢɰɢɞɢɧɨɦ. 

ȼ ɝɟɬɟɪɨɡɢɫɧɨɣ ɫɟɥɟɤɰɢɢ ɛɚɯɱɟɜɵɯ ɤɭɥɶɬɭɪ ɛɨɥɶɲɭɸ ɰɟɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɦɭɬɚɧɬɵ ɫ ɦɭɠɫɤɨɣ ɫɬɟɪɢɥɶɧɨɫɬɶɸ. ɉɨɥɭɱɟɧɚ ɥɢɧɢɹ ɫ ɝɟɧɨɦ ms-2, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ 
ɫɨɡɞɚɧ ɩɟɪɜɵɣ ɜ Ɋɨɫɫɢɢ ɝɢɛɪɢɞ ɚɪɛɭɡɚ ȼɇɂɂɈȻ-2. ȼ ɭɥɶɬɪɚɫɤɨɪɨɫɩɟɥɨɦ ɨɛɪɚɡɰɟ ɢɡ 
ɤɨɥɥɟɤɰɢɢ ȼɂɊ (ɜɪ.ɤ-632, Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥ.) ɨɛɧɚɪɭɠɟɧɚ ɮɨɪɦɚ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ 
ɪɚɡɜɢɬɢɟɦ ɛɨɤɨɜɵɯ ɩɨɛɟɝɨɜ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɫɨɡɞɚɧɢɢ ɫɨɪɬɨɜ ɫɟɪɢɢ ɋɊȾ, ɜ ɬɨɦ 
ɱɢɫɥɟ, ɲɢɪɨɤɨɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɝɨ ɫɨɪɬɚ Ɉɝɨɧɟɤ (Ⱦɸɬɢɧ, 1999). ɉɨ ɞɚɧɧɵɦ Ɍ. Ȼ. Ɏɭɪɫɵ 
(1997), ɜ ɤɨɥɥɟɤɰɢɢ ɜɵɹɜɥɟɧɵ ɮɨɪɦɵ ɚɪɛɭɡɚ, ɹɜɥɹɸɳɢɟɫɹ ɞɨɧɨɪɚɦɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɹɦ ɢ ɤɚɱɟɫɬɜɚ ɩɥɨɞɚ. Ⱦɨɧɨɪɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɩɪɨɜɟɪɟɧɵ ɧɚ ɫɨɪɬɚɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɭɱɚɫɬɢɟɦ ɫɨɪɬɚ Fairfax (ɤ-4244, ɋɒȺ), 
Ɍɚɜɪɢɱɟɫɤɢɣ (ɤ-4670), ȼɨɫɯɨɞ (ɤ-4311) ɢ ɋɢɧɱɟɜɫɤɢɣ (ɤ-5093). 

ɇ. ɂ. ȼɚɜɢɥɨɜ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɥ «ɉɪɨɛɥɟɦɟ ɧɨɜɵɯ ɤɭɥɶɬɭɪ» (1978), ɚ 
ɬɚɤɠɟ ɡɚɞɚɱɚɦ, ɫɬɨɹɳɢɦ ɩɟɪɟɞ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɢɤɨɣ ɮɥɨɪɵ ɞɥɹ 
ɜɜɟɞɟɧɢɹ ɜ ɤɭɥɶɬɭɪɭ ɧɨɜɵɯ ɰɟɧɧɵɯ ɪɚɫɬɟɧɢɣ. ȼ ɩɨɥɧɨɣ ɦɟɪɟ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɢ ɤ 
ɨɜɨɳɧɵɦ ɪɚɫɬɟɧɢɹɦ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɫɟɥɟɧɢɟ ɡɟɦɧɨɝɨ ɲɚɪɚ ɢɫɩɨɥɶɡɭɟɬ ɛɨɥɟɟ 
1000 ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɤ 78 ɛɨɬɚɧɢɱɟɫɤɢɦ ɫɟɦɟɣɫɬɜɚɦ. Ɉɞɧɚɤɨ, 

ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 690 ɜɢɞɨɜ 9 ɫɟɦɟɣɫɬɜ – ɥɢɥɟɣɧɵɟ, 
ɡɨɧɬɢɱɧɵɟ, ɛɨɛɨɜɵɟ, ɫɥɨɠɧɨɰɜɟɬɧɵɟ, ɩɚɫɥɟɧɨɜɵɟ, ɝɭɛɨɰɜɟɬɧɵɟ, ɬɵɤɜɟɧɧɵɟ, 
ɝɪɟɱɢɲɧɵɟ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɲɟɣ ɫɬɪɚɧɵ ɜɨɡɞɟɥɵɜɚɸɬ 44 ɨɜɨɳɧɵɟ ɤɭɥɶɬɭɪɵ, ɧɨ 
ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢɦɟɸɬ ɬɨɥɶɤɨ 23, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 7 ɛɨɬɚɧɢɱɟɫɤɢɦ 
ɫɟɦɟɣɫɬɜɚɦ. 

Ʉɨɥɥɟɤɰɢɹ ȼɂɊ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɫɱɢɬɵɜɚɟɬ ɫɜɵɲɟ 50 ɬɵɫ. ɤɨɥɥɟɤɰɢɨɧɧɵɯ 
ɨɛɪɚɡɰɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 475 ɜɢɞɚɦ ɢ 145 ɪɨɞɚɦ (ɬɚɛɥ. 2). ɍɤɚɡɚɧɧɵɟ ɨɛɪɚɡɰɵ ɧɚ 
ɞɚɧɧɨɦ ɷɬɚɩɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɩɨɥɧɨɫɬɶɸ. ɂɡ 262 ɜɢɞɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɧɬɟɪɟɫ ɞɥɹ 
ɫɟɥɟɤɰɢɨɧɧɨɣ ɩɪɚɤɬɢɤɢ, ɢɫɩɨɥɶɡɭɸɬɫɹ 142 ɢɥɢ 55% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ. Ɋɟɡɟɪɜ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ (ɨɜɨɳɧɨɟ, ɩɪɹɧɨ-ɜɤɭɫɨɜɨɟ, ɷɮɢɪɨ-ɦɚɫɥɢɱɧɨɟ, ɥɟɤɚɪɫɬɜɟɧɧɨɟ, 
ɞɟɤɨɪɚɬɢɜɧɨɟ, ɤɨɪɦɨɜɨɟ ɧɚɩɪɚɜɥɟɧɢɹ) ɫɨɫɬɚɜɥɹɸɬ ɫɜɵɲɟ 100 ɜɢɞɨɜ. 
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ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜ ɤɨɥɥɟɤɰɢɢ ɨɜɨɳɧɵɯ ɢ ɛɚɯɱɟɜɵɯ ɤɭɥɶɬɭɪ ɜɵɜɟɞɟɧɨ ɜ 
ɪɚɡɧɵɟ ɝɨɞɵ ɫɜɵɲɟ 1000 ɫɨɪɬɨɜ, ɪɚɣɨɧɢɪɨɜɚɧɧɵɯ ɜ ɨɫɧɨɜɧɵɯ ɨɜɨɳɟɜɨɞɱɟɫɤɢɯ ɡɨɧɚɯ 
ɫɬɪɚɧɵ (Ȼɨɨɫ, 1987). ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫ ɭɱɚɫɬɢɟɦ ɫɟɥɟɤɰɢɨɧɧɨ-ɫɟɦɟɧɨɜɨɞɱɟɫɤɢɯ ɮɢɪɦ 
ɜɵɜɟɞɟɧɨ ɢ ɜɤɥɸɱɟɧɨ ɜ Ƚɨɫɪɟɟɫɬɪ ɫɟɥɟɤɰɢɨɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɫɜɵɲɟ 100 ɧɨɜɵɯ ɫɨɪɬɨɜ ɢ 
ɝɢɛɪɢɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: ɤɚɩɭɫɬɵ – 8, ɦɨɪɤɨɜɢ – 3, ɨɝɭɪɰɚ – 3, ɪɟɞɢɫɚ – 4, ɤɚɛɚɱɤɚ –2, 

ɬɵɤɜɵ – 2, ɫɜɟɤɥɵ – 2, ɦɚɥɨɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ – 11. 

 

Ɍɚɛɥɢɰɚ 2. Ȼɨɬɚɧɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɤɨɥɥɟɤɰɢɢ ɨɜɨɳɧɵɯ ɢ ɛɚɯɱɟɜɵɯ ɤɭɥɶɬɭɪ 

 

 

ɋɟɦɟɣɫɬɜɨ 

ɑɢɫɥɨ Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜ 

ɪɨɞɨɜ ɜɢɞɨɜ 
ɜ ɩɨɫɬɨɹɧɧɨɦ 

ɤɚɬɚɥɨɝɟ 

ɜɨ 
ɜɪɟɦɟɧɧɨɦ 

ɤɚɬɚɥɨɝɟ 

Alliaceae 17 66 2031   658 

Amaranteaceae   2 44   181   451 

Apiaceae 17 24 2601 2967 

Asparagaceae   1   6     47     59 

Asteraceae 21 35 1132   998 

Basellaceae   1   2       7       7 

Brassicaceae 11 39 3868 3062 

Campanulaceae   1   1 –       1 

Cannabiaceae   1   1 –       2 

Cariohhyllaceae   1   2 –       3 

Chenopodiaceae   5 18 2043 1608 

Cucurbitaceae 14 43       10084 5340 

Euphorbiaceae   1   1      1 – 

Fabaceae   1   2    36       2 

Ficoidaceae   1   1 –       1 

Laninaceae 30 94  346   338 

Malvaceae   1   2  300   109 

Plantaginaceae   1   1 –       1 

Polygonaceae   3 48  164    235 

Portulacaceae   9   8    37      16 

Ranunculaceae   1   8    61      18 

Rosaceae   1   1      2        1 

Rutaceae   1   4      1      12 

Solanaceae   6 21 5493  4892 

Tiliaceae   1   1      4 – 

Valerianaceae   1   2      8        4 

 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɜ Ƚɨɫɪɟɟɫɬɪɟ, ɧɚɪɹɞɭ ɫ ɫɨɜɪɟɦɟɧɧɵɦ ɫɨɪɬɢɦɟɧɬɨɦ, ɩɪɢɫɭɬɫɬɜɭɸɬ 
ɫɬɚɪɨɞɚɜɧɢɟ ɫɨɪɬɚ ɫɟɥɟɤɰɢɢ ȼɂɊ. ɉɨ ɨɜɨɳɧɵɦ ɤɭɥɶɬɭɪɚɦ ɷɬɨ: ɤɚɩɭɫɬɚ ɛɟɥɨɤɨɱɚɧɧɚɹ 
Ɂɨɥɨɬɨɣ ɝɟɤɬɚɪ 1432 (ɝɨɞ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 1943), ɤɚɩɭɫɬɚ ɰɜɟɬɧɚɹ Ɉɬɟɱɟɫɬɜɟɧɧɚɹ (1953ɝ.), 
ɨɝɭɪɟɰ Ⱥɜɚɧɝɚɪɞ (1953 ɝ.), ɩɟɪɟɰ ɨɫɬɪɵɣ Ⱥɫɬɪɚɯɚɧɫɤɢɣ 143 (1943 ɝ.), ɪɟɞɢɫɵ ȼɢɪɨɜɫɤɢɣ 
ɛɟɥɵɣ (1956 ɝ.) ɢ Ʉɪɚɫɧɵɣ ɜɟɥɢɤɚɧ (1958 ɝ.), ɬɨɦɚɬɵ ɇɨɜɚɬɨ (1943 ɝ.) ɢ ȼɨɥɝɨɝɪɚɞɫɤɢɣ 
5/95 (1953 ɝ.). Ɉɧɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɢɦ ɚɞɚɩɬɢɜɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɢ ɧɚɢɛɨɥɟɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɵ ɤ ɭɫɥɨɜɢɹɦ ɜɨɡɞɟɥɵɜɚɧɢɹ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɫɨɪɬɚ − ɫɨɪɬɚ ɲɢɪɨɤɨɝɨ 
ɚɪɟɚɥɚ − ɹɜɥɹɸɬɫɹ ɡɨɥɨɬɵɦ ɮɨɧɞɨɦ ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɫɟɥɟɤɰɢɨɧɧɵɯ ɢɡɵɫɤɚɧɢɣ. 
ɉɪɢɜɥɟɱɟɧɢɟ ɢɯ ɜ ɝɢɛɪɢɞɢɡɚɰɢɸ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɫɬɚɛɢɥɶɧɨɫɬɢ ɭɪɨɠɚɟɜ ɩɨ 
ɝɨɞɚɦ, ɚ ɬɚɤɠɟ ɨɛɳɟɝɨ ɩɨɬɟɧɰɢɚɥɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ. Ⱦɥɹ ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ ɞɚɧɧɨɟ 



59 

 

ɧɚɩɪɚɜɥɟɧɢɟ ɫɟɥɟɤɰɢɢ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨ, ɬɚɤ ɤɚɤ ɩɪɨɛɥɟɦɚ «ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɠɚɣ» ɢɥɢ 
ɚɞɚɩɬɚɰɢɹ ɞɥɹ ɧɢɯ ɫɬɨɢɬ ɨɱɟɧɶ ɨɫɬɪɨ. 

ɂɡɥɨɠɟɧɧɨɟ ɜɵɲɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɢɞɟɢ ɢ ɞɟɥɚ ɜɟɥɢɤɨɝɨ ɭɱɟɧɨɝɨ 
ɫɨɜɪɟɦɟɧɧɨɫɬɢ – ɇ. ɂ. ȼɚɜɢɥɨɜɚ – ɩɨɥɭɱɢɥɢ ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɨɞɬɜɟɪɠɞɟɧɢɟ. 
ɇɟɫɨɦɧɟɧɧɨ, ɱɬɨ ɞɚɥɶɧɟɣɲɟɟ ɩɨɩɨɥɧɟɧɢɟ ɢ ɭɝɥɭɛɥɟɧɧɨɟ ɢɡɭɱɟɧɢɟ ɤɨɥɥɟɤɰɢɢ ɛɭɞɟɬ 
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɦɭ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ.  
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Ɏɪɚɤɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɟɦɢɤɪɨɛɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ 

ɫɬɪɭɤɬɭɪɵ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɦɢɤɪɨɛɧɵɯ ɫɨɨɛɳɟɫɬɜ ɩɨɡɜɨɥɢɥ ɫɪɚɜɧɢɬɶ ɪɚɧɝɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɞɢɡɚɣɧɚ ɢ ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɪɚɫɬɢɬɟɥɶɧɨ-ɦɢɤɪɨɛɧɵɯ ɫɢɫɬɟɦ. Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɦɢɤɪɨɛɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɧɟɦɢɤɪɨɛɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, 
ɭɫɥɨɠɧɹɸɬ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫɜɨɢɯ ɛɢɨɫɟɬɟɣ ɢ ɩɨɜɵɲɚɸɬ ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɛɢɨɫɢɫɬɟɦ. 
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ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɟɦɢɤɪɨɛɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
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Summary 

 
The fractal analysis of morphometric data on non-microbial components and structure of 

accompanying microbial communities made possible a comparison of genetic design ranks and 

adaptation potential of plant-microbial systems. An analysis has shown that accompanying microbial 

communities interact with non-microbial components, complicate bionetworks configuration and 

increase the adaptive potential of biosystems. 

Key words: genetic design rank of plant-microbial system, fractal dimension of the space of 

morphometric data on non-microbial components and microbial bionetworks. 

 

ȼɜɟɞɟɧɢɟ 

 

ɗɜɨɥɸɰɢɹ ɪɚɫɬɢɬɟɥɶɧɨ-ɦɢɤɪɨɛɧɵɯ ɫɢɫɬɟɦ (ɊɆɋ) ɜɫɟɝɞɚ ɩɪɨɢɫɯɨɞɢɥɚ ɜ 
ɧɟɫɬɚɛɢɥɶɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. ɗɬɚ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɢɥɚ ɧɚɩɪɚɜɥɟɧɢɟ 
ɪɚɡɜɢɬɢɹ ɊɆɋ ɧɚ ɧɚɤɨɩɥɟɧɢɟ ɚɞɚɩɬɚɰɢɣ ɤ ɪɚɡɧɨɨɛɪɚɡɧɵɦ ɜɧɟɲɧɢɦ ɫɢɬɭɚɰɢɹɦ, ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦ ɢ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢɯ 
ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɉɪɨɜɨɪɨɜ, ȼɨɪɨɛɶɟɜ, 2012). ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɨ 
ɧɚɤɨɩɥɟɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɚɞɚɩɬɚɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɠɢɜɚɧɢɟ 
                                                           
ΑɊɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɝɪɚɧɬɚ ɊɎɎɂ 12-04-00409-ɚ. 
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ɆɊɋ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɞɢɡɚɣɧ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɬɟɤɫɬɨɜ (Ⱥ-ɩɥɚɧɨɜ), 
ɭɩɪɚɜɥɹɸɳɢɯ ɷɤɫɩɪɟɫɫɢɟɣ ɪɚɫɬɢɬɟɥɶɧɵɯ ɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɝɟɧɨɜ ɧɚ ɤɚɠɞɨɦ ɠɢɡɧɟɧɧɨɦ 
ɰɢɤɥɟ ɛɢɨɫɢɫɬɟɦ (Ƚɭɫɟɜ, 2005; Demsky, 2008; Meyer, 2009). Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɨɰɟɫɫ 
ɧɚɤɨɩɥɟɧɢɹ Ⱥ-ɩɥɚɧɨɜ ɢɦɟɟɬ ɟɫɬɟɫɬɜɟɧɧɵɣ ɩɪɟɞɟɥ, ɬɚɤ ɤɚɤ ɤɚɠɞɵɣ Ⱥ-ɩɥɚɧ ɱɚɫɬɢɱɧɨ 
ɡɚɧɢɦɚɟɬ ɝɟɧɟɬɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɬɚɝɟɧɨɦɚ ɢ ɯɪɚɧɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɞɟɣɫɬɜɢɣ ɛɢɨɫɢɫɬɟɦɵ. ɉɨɷɬɨɦɭ ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ, 
ɡɚɩɢɫɚɧɧɵɯ ɜ ɦɟɬɚɝɟɧɨɦɟ Ⱥ-ɩɥɚɧɨɜ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɚɡɦɟɪ ɦɟɬɚɝɟɧɨɦɚ, 
ɚ ɫ ɞɪɭɝɨɣ – ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɪɚɧɝ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɞɢɡɚɣɧɚ ɛɢɨɫɢɫɬɟɦ (ɊȽȾ). 

ɇɚɥɢɱɢɟ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ Ⱥ-ɩɥɚɧɨɜ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɛɭɞɭɳɢɯ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɜ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɪɚɡɜɢɜɚɬɶɫɹ ɊɆɋ, ɫɨɡɞɚɟɬ ɧɟɪɚɡɪɟɲɢɦɭɸ 
ɩɪɨɛɥɟɦɭ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ Ⱥ-ɩɥɚɧɚ ɫɪɟɞɢ Ⱥ-ɩɥɚɧɨɜ, ɡɚɩɢɫɚɧɧɵɯ ɜ ɦɟɬɚɝɟɧɨɦɟ. 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɜ ɪɚɦɤɚɯ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ ɛɵɥ ɧɚɣɞɟɧ ɦɟɯɚɧɢɡɦ 
ɝɪɭɩɩɨɜɨɣ ɚɞɚɩɬɚɰɢɢ ɊɆɋ «Ɉɬɥɨɠɟɧɧɵɣ ɜɵɛɨɪ». ȼ ɨɫɧɨɜɭ ɷɬɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɥɨɠɟɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɡɧɵɯ Ⱥ-ɩɥɚɧɨɜ ɦɟɠɞɭ ɧɟɫɤɨɥɶɤɢɦɢ ɷɤɡɟɦɩɥɹɪɚɦɢ ɛɢɨɫɢɫɬɟɦ. 
Ɉɱɟɜɢɞɧɨ, ɱɟɦ ɲɢɪɟ ɫɩɟɤɬɪ ɛɢɨɫɢɫɬɟɦ ɫ ɪɚɡɥɢɱɧɵɦɢ Ⱥ-ɩɥɚɧɚɦɢ, ɬɟɦ ɜɵɲɟ 
ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɯɨɬɹ ɛɵ ɨɞɧɚ ɢɡ ɷɬɢɯ ɛɢɨɫɢɫɬɟɦ ɨɤɚɠɟɬɫɹ 
ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ ɤ ɛɭɞɭɳɢɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ. ȿɫɥɢ ɜɫɟ ɢɦɟɸɳɢɟɫɹ Ⱥ-ɩɥɚɧɵ 
ɛɭɞɭɬ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɷɬɢɦ ɦɟɯɚɧɢɡɦɨɦ, ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɠɢɜɚɧɢɹ ɨɞɧɨɣ ɛɢɨɫɢɫɬɟɦɵ 
ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɚ ɢ ɜɨɡɦɨɠɧɨ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɩɨɫɥɟɞɭɸɳɢɯ ɪɟɚɥɢɡɚɰɢɣ. 

ȼ ɤɚɠɞɨɣ ɊɆɋ ɫɨɛɫɬɜɟɧɧɵɣ Ⱥ-ɩɥɚɧ ɠɟɫɬɤɨ ɪɟɝɭɥɢɪɭɟɬ ɛɢɨɯɢɦɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ ɢ ɡɚɞɚɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɬɟɦɩɵ ɪɚɡɜɢɬɢɹ ɤɨɦɩɨɧɟɧɬɚɦ ɛɢɨɫɢɫɬɟɦ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɛɢɨɫɢɫɬɟɦ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɪɚɡɛɪɨɫ ɡɧɚɱɟɧɢɣ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɪɢɡɧɚɤɨɜ ɜ ɝɪɭɩɩɟ ɪɚɫɬɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɩɨ ɜɵɫɨɬɟ ɢ ɦɚɫɫɟ ɪɚɫɬɟɧɢɣ). Ʉɪɨɦɟ ɷɬɨɝɨ, 
ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɝɪɭɩɩɢɪɨɜɤɚ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜɛɥɢɡɢ ɰɟɧɬɪɨɜ 
ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɱɢɫɥɨ ɤɨɬɨɪɵɯ ɫɨɜɩɚɞɚɟɬ ɫ ɱɢɫɥɨɦ ɚɤɬɢɜɢɡɢɪɨɜɚɧɧɵɯ Ⱥ-ɩɥɚɧɨɜ. 
Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɞɚɧɧɵɯ ɦɨɠɟɬ ɛɵɬɶ ɨɛɧɚɪɭɠɟɧɚ ɜ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɯɚɪɚɤɬɟɪɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɡɧɚɱɟɧɢɣ ɢɡɦɟɪɹɟɦɨɝɨ ɩɪɢɡɧɚɤɚ, ɬɚɤ ɤɚɤ ɜ 
ɨɛɥɚɫɬɹɯ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɜɵɲɚɟɬɫɹ, ɨɛɪɚɡɭɹ ɥɨɤɚɥɶɧɵɟ 
ɦɚɤɫɢɦɭɦɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɱɢɫɥɨɦ 
ɚɤɬɢɜɢɡɢɪɨɜɚɧɧɵɯ Ⱥ-ɩɥɚɧɨɜ, ɱɢɫɥɨɦ ɰɟɧɬɪɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɞɚɧɧɵɯ ɜ 
ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɚɫɬɟɧɢɣ ɢ ɱɢɫɥɨɦ ɥɨɤɚɥɶɧɵɯ ɦɚɤɫɢɦɭɦɨɜ ɭ ɮɭɧɤɰɢɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɩɨ ɱɢɫɥɭ 
ɥɨɤɚɥɶɧɵɯ ɦɚɤɫɢɦɭɦɨɜ ɨɰɟɧɢɜɚɬɶ ɊȽȾ ɛɢɨɫɢɫɬɟɦ (ȼɨɪɨɛɶɟɜ, 2012). 

Ɇɢɤɪɨɛɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɆɊɋ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɚɤɬɢɜɢɡɢɪɨɜɚɧɧɨɝɨ Ⱥ-

ɩɥɚɧɚ ɮɨɪɦɢɪɭɸɬ ɪɚɡɧɵɟ ɩɨ ɫɬɪɭɤɬɭɪɟ ɢ ɫɥɨɠɧɨɫɬɢ ɛɢɨɫɟɬɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢɫɯɨɞɧɵɯ ɫɭɛɫɬɪɚɬɨɜ ɜ ɧɭɠɧɵɟ ɮɨɪɦɵ ɜɟɳɟɫɬɜ (ȼɨɪɨɛɶɟɜ, 2011). 
ɋɨɜɪɟɦɟɧɧɵɟ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ (Higuchi, 1993; Liu, 1997; Schütte, 
2008) ɩɨɡɜɨɥɹɸɬ ɫ ɛɨɥɶɲɢɦ ɪɚɡɪɟɲɟɧɢɟɦ ɨɩɪɟɞɟɥɹɬɶ ɜ ɪɢɡɨɫɮɟɪɟ ɪɚɫɬɟɧɢɣ ɱɚɫɬɨɬɵ 
ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɦɧɨɠɟɫɬɜɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜɤɥɸɱɚɹ ɧɟɤɭɥɶɬɢɜɢɪɭɟɦɵɟ ɮɨɪɦɵ. 
Ȼɢɨɫɟɬɢ ɨɛɪɚɡɭɸɬɫɹ ɫɨɟɞɢɧɟɧɢɟɦ ɷɥɟɦɟɧɬɚɪɧɵɯ ɝɪɭɩɩ (ɮɪɚɤɬɚɥɶɧɵɯ ɦɢɤɪɨɛɧɵɯ 
ɬɪɢɩɥɟɬɨɜ), ɫɨɫɬɨɹɳɢɯ ɢɡ ɬɪɟɯ ɪɚɡɧɵɯ ɩɨ ɝɟɧɨɬɢɩɭ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɜɵɩɨɥɧɹɸɳɢɯ 
ɨɞɧɨ ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ. Ɏɪɚɤɬɚɥɶɧɵɣ ɬɪɢɩɥɟɬ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ 
ɱɚɫɬɨɬɵ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɧɟɦ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɮɪɚɤɬɚɥɶɧɵɦ 
ɫɨɨɬɧɨɲɟɧɢɟɦ. Ɉɛɴɹɫɧɹɟɬɫɹ ɷɬɨ ɬɟɦ, ɱɬɨ ɛɢɨɯɢɦɢɱɟɫɤɚɹ ɞɟɫɬɪɭɤɰɢɹ ɩɨɥɢɦɟɪɧɵɯ 
ɦɨɥɟɤɭɥ ɨɛɭɫɥɨɜɥɟɧɚ ɮɪɚɤɬɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɤɨɧɮɨɪɦɚɰɢɢ ɮɟɪɦɟɧɬɨɜ ɢ ɮɪɚɤɬɚɥɶɧɨɣ 
ɞɢɧɚɦɢɤɨɣ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ (ɇɨɜɢɤɨɜ, Ʉɨɡɥɨɜ, 2000ɚ, 2000ɛ; Ⱦɨɥɝɨɧɨɫɨɜ, 2007). 
ɉɨɷɬɨɦɭ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɦɨɥɟɤɭɥɹɪɧɵɯ ɪɟɚɤɰɢɣ ɢ ɫɨɟɞɢɧɟɧɢɹ (ɢɥɢ 
ɪɚɡɪɵɜɚ) ɮɪɚɤɬɚɥɶɧɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɫɜɹɡɟɣ ɜ ɩɨɥɢɦɟɪɧɵɯ ɦɨɥɟɤɭɥɚɯ ɧɟɨɛɯɨɞɢɦɵ 
ɮɟɪɦɟɧɬɵ ɢ ɩɪɨɞɭɰɢɪɭɸɳɢɟ ɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɨɞɱɢɧɹɸɳɢɯɫɹ 
ɮɪɚɤɬɚɥɶɧɨɦɭ ɡɚɤɨɧɭ – ɪɟɤɭɪɫɢɜɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ Ɏɢɛɨɧɚɱɱɢ (ȼɨɪɨɛɶɟɜ, 1969; 
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Ȼɨɝɚɬɵɯ, 2012). ɑɟɦ ɛɨɥɶɲɟ ɱɢɫɥɨ ɮɪɚɤɬɚɥɶɧɵɯ ɬɪɢɩɥɟɬɨɜ (ɱɢɫɥɨ ɹɱɟɟɤ ɛɢɨɫɟɬɢ), ɬɟɦ 
ɫɥɨɠɧɟɟ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɢ ɬɟɦ 
ɜɵɲɟ ɊȽȾ ɞɚɧɧɨɣ ɛɢɨɫɟɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɮɪɚɤɬɚɥɶɧɵɯ ɬɪɢɩɥɟɬɨɜ ɜ 
ɛɢɨɫɟɬɢ ɦɨɠɧɨ ɨɰɟɧɢɜɚɬɶ ɟɟ ɊȽȾ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɢ ɫɪɚɜɧɟɧɢɟ ɩɨ ɚɞɚɩɬɚɰɢɨɧɧɨɦɭ 
ɩɨɬɟɧɰɢɚɥɭ ɢ ɩɨ ɊȽȾ ɪɚɡɥɢɱɧɵɯ ɛɢɨɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɢɡɧɚɤɨɜ ɧɟɦɢɤɪɨɛɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɞɚɧɧɵɟ ɨ ɫɬɪɭɤɬɭɪɟ ɛɢɨɫɟɬɟɣ ɦɢɤɪɨɛɧɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɛɢɨɫɢɫɬɟɦ. 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɊȽȾ ɪɚɫɬɢɬɟɥɶɧɵɯ ɢ ɠɢɜɨɬɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɛɢɨɫɢɫɬɟɦ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɜ ɭɱɟɛɧɢɤɚɯ ɩɨ ɛɢɨɦɟɬɪɢɢ (Ⱦɨɫɩɟɯɨɜ, 1973; 
Ƚɥɨɬɨɜ, 1982; Ʌɚɤɢɧ, 1990). Ɋɨɫɬɨɜɵɟ ɞɚɧɧɵɟ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɢ ɹɱɦɟɧɹ ɛɵɥɢ 
ɩɨɥɭɱɟɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɨɥɟɜɨɦ ɨɩɵɬɟ ȺɎɂ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ ɜ 2011 ɝ. ɢ ɜ 
ɜɟɝɟɬɚɰɢɨɧɧɨɦ ɨɩɵɬɟ ȼɇɂɂɋɏɆ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ ɜ 2012 ɝ.  

Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɛɢɨɫɢɫɬɟɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɢɫɫɥɟɞɨɜɚɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɚ ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ 
ɨɬɪɟɡɤɚɦɢ, ɫɨɟɞɢɧɹɸɳɢɦɢ ɡɧɚɱɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɯ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ:  
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– ɪɚɧɠɢɪɨɜɚɧɧɵɣ ɪɹɞ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɢɡɦɟɪɟɧɧɨɝɨ ɩɪɢɡɧɚɤɚ; N > 10000 – 

ɱɢɫɥɨ ɞɚɧɧɵɯ. ɑɢɫɥɨ ɰɟɧɬɪɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɜ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɩɪɢɡɧɚɤɨɜ ɪɚɫɬɟɧɢɣ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɱɢɫɥɭ ɥɨɤɚɥɶɧɵɯ ɦɢɧɢɦɭɦɨɜ ɧɚ ɩɨɥɭɱɟɧɧɵɯ 
ɝɪɚɮɢɤɚɯ. 

ɉɪɢ ɧɟɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ N ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ 
ɜɵɹɜɥɟɧɧɵɯ ɰɟɧɬɪɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɨɬ ɪɚɡɦɟɪɨɜ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ. ɇɚɩɪɢɦɟɪ, ɧɚ 
ɪɢɫɭɧɤɚɯ Ⱥ ɢ Ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɢ (1) ɞɥɹ N = 100 ɢ N = 50 ɡɧɚɱɟɧɢɣ 
ɪɨɫɬɨɜɨɝɨ ɩɪɢɡɧɚɤɚ ɪɚɫɬɟɧɢɣ ɥɶɧɚ (Ⱦɨɫɩɟɯɨɜ, 1973), ɫɨɞɟɪɠɚɳɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 26 ɢ 
11 ɦɢɧɢɦɭɦɨɜ. ɉɨɞɨɛɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɰɟɧɬɪɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɨɬ ɪɚɡɦɟɪɨɜ 
ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɷɬɢɯ ɞɚɧɧɵɯ ɢ ɧɚ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɊȽȾ. 

ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ (ɧɟɜɨɡɦɨɠɧɨɫɬɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɊȽȾ) ɫɪɚɜɧɟɧɢɟ ɛɢɨɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɨ ɮɪɚɤɬɚɥɶɧɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ ɤɥɚɫɬɟɪɢɡɨɜɚɧɧɨɝɨ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢɡɦɟɪɹɟɦɨɝɨ 
ɩɪɢɡɧɚɤɚ, ɬɚɤ ɤɚɤ ɜɟɥɢɱɢɧɚ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɨɬɪɚɠɚɟɬ ɝɭɫɬɨɬɭ ɡɚɩɨɥɧɟɧɢɹ 
ɷɬɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɰɟɧɬɪɚɦɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɪɚɤɬɚɥɶɧɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɞɚɧɧɵɯ ɩɪɢɦɟɧɹɟɬɫɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɮɨɪɦɭɥɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɥɢɱɟɫɬɜɚ ɥɨɤɚɥɶɧɵɯ ɦɢɧɢɦɭɦɨɜ ɮɭɧɤɰɢɢ (1) ɨɬ ɪɚɡɦɟɪɨɜ 
ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ (Ʉɪɨɧɨɜɟɪ, 2000; Ɇɚɧɞɟɥɶɛɪɨɬ, 2002; ɒɪɟɞɟɪ, 2005): 

 

   P
ln M C f ln k
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   ,

       (2) 
ɝɞɟ k = 1, 2 – ɮɪɚɤɬɚɥɶɧɚɹ ɩɟɪɟɦɟɧɧɚɹ, ɲɚɝ ɜɵɛɨɪɤɢ ɡɧɚɱɟɧɢɣ ɢɡ ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɪɹɞɚ 
ɷɬɢɯ ɡɧɚɱɟɧɢɣ (ɩɪɢ k = 1 ɩɨɥɧɵɣ ɦɚɫɫɢɜ ɞɚɧɧɵɯ, ɩɪɢ k = 2 ɩɨɥɨɜɢɧɚ ɞɚɧɧɵɯ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɧɟɱɟɬɧɵɯ ɩɨɡɢɰɢɹɯ ɜ ɪɚɧɠɢɪɨɜɚɧɧɨɦ ɪɹɞɭ); ɋP, f – ɮɪɚɤɬɚɥɶɧɚɹ 
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ɩɨɫɬɨɹɧɧɚɹ ɢ ɢɫɤɨɦɚɹ ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɞɢɫɤɪɟɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɚɧɧɵɯ; Mk 

– ɱɢɫɥɨ ɜɵɹɜɥɟɧɧɵɯ ɦɢɧɢɦɭɦɨɜ ɮɭɧɤɰɢɢ (1) ɩɪɢ ɜɵɛɨɪɤɟ ɞɚɧɧɵɯ ɫ ɲɚɝɨɦ k. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Ƚɪɚɮɢɤɢ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɟ ɤɥɚɫɬɟɪɢɡɚɰɢɸ ɡɧɚɱɟɧɢɣ ɜɵɫɨɬɵ ɪɚɫɬɟɧɢɣ ɥɶɧɚ 
(Ⱦɨɫɩɟɯɨɜ, 1973): 

Ⱥ – ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɵɫɨɬɵ 100 ɪɚɫɬɟɧɢɣ ɥɶɧɚ.  
Ȼ – ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɵɫɨɬɵ 50 ɪɚɫɬɟɧɢɣ ɥɶɧɚ. 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɊȽȾ ɦɢɤɪɨɛɧɵɯ ɛɢɨɫɟɬɟɣ ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɦɨɥɟɤɭɥɹɪɧɨ-

ɝɟɧɟɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ T-RFLP ɚɧɚɥɢɡɨɦ ȾɇɄ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ (Schütte, 
2008), ɤɨɬɨɪɵɟ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɢɡ ɨɛɪɚɡɰɨɜ ɩɨɱɜ ɦɧɨɝɨɥɟɬɧɟɝɨ ɨɩɵɬɚ (ɊȽȺɍ-ɆɋɏȺ 
ɢɦ. Ʉ. Ⱥ. Ɍɢɦɢɪɹɡɟɜɚ, 2010 ɝ.) ɢ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɨɩɵɬɚ (ȼɇɂɂɋɏɆ 
Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ, 2012 ɝ.). ɉɨɱɜɟɧɧɵɟ ɨɛɪɚɡɰɵ ɨɬɛɢɪɚɥɢɫɶ ɢɡ ɪɢɡɨɫɮɟɪɵ ɪɠɢ, 
ɤɥɟɜɟɪɚ ɢ ɹɱɦɟɧɹ. ɉɪɢ ɷɬɨɦ ɜɵɞɟɥɹɥɢɫɶ ɬɪɢɩɥɟɬɵ ɦɢɤɪɨɛɧɵɯ ɝɟɧɨɬɢɩɨɜ, ɱɚɫɬɨɬɵ 
ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɤɨɬɨɪɵɯ ɫɜɹɡɚɧɵ ɪɟɤɭɪɫɢɜɧɵɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ Ɏɢɛɨɧɚɱɱɢ: 

 

     1 1 d = 1 2 d+-1
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1
,  1+ 5 2  – ɮɨɪɦɭɥɚ Ȼɢɧɷ,

 
ɨɩɢɫɵɜɚɸɳɚɹ ɮɪɚɤɬɚɥɶɧɵɣ ɪɹɞ ɱɢɫɟɥ Ɏɢɛɨɧɚɱɱɢ (ɇ. ɇ. ȼɨɪɨɛɶɟɜ, 1969); pi – ɱɚɫɬɨɬɚ 
ɜɫɬɪɟɱɚɟɦɨɫɬɢ i-ɝɨ ɝɟɧɨɬɢɩɚ, ɜɨɲɟɞɲɟɝɨ ɜ ɫɨɫɬɚɜ ɮɪɚɤɬɚɥɶɧɨɝɨ ɬɪɢɩɥɟɬɚ (i = 1, 2, 3); d 

– ɩɨɫɬɨɹɧɧɵɣ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɤɭɪɫɢɢ;  – ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ 
ɱɚɫɬɨɬɧɵɯ ɞɚɧɧɵɯ ɝɟɧɨɬɢɩɨɜ ɦɢɤɪɨɛɧɵɯ ɫɨɨɛɳɟɫɬɜ. Ʉɜɚɞɪɚɬɧɵɣ ɤɨɪɟɧɶ ɢɡ pi ɜɜɟɞɟɧ ɜ 
(3), ɫɥɟɞɭɹ ɩɪɚɜɢɥɚɦ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɫɪɚɜɧɟɧɢɹ ɱɚɫɬɨɬ ɜɫɬɪɟɱɚɟɦɨɫɬɢ 
ɝɟɧɨɬɢɩɨɜ (Wier, 1996). 

Ɍɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɜɵɹɜɥɟɧɧɵɯ ɮɪɚɤɬɚɥɶɧɵɯ ɬɪɢɩɥɟɬɨɜ ɪɚɫɬɟɬ ɫ ɪɨɫɬɨɦ 
ɩɨɝɪɟɲɧɨɫɬɢ , ɊȽȾ ɦɢɤɪɨɛɧɵɯ ɛɢɨɫɟɬɟɣ ɞɨɫɬɨɜɟɪɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɟ ɭɞɚɟɬɫɹ. ɉɨɷɬɨɦɭ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɪɚɜɧɢɜɚɬɶ ɛɢɨɫɟɬɢ ɩɨ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ. Ɇɵ ɩɨɥɚɝɚɟɦ, ɱɟɦ 
ɫɥɨɠɧɟɟ ɫɬɪɭɤɬɭɪɚ ɛɢɨɫɟɬɢ, ɬɟɦ ɛɨɥɶɲɟ ɟɟ ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɢ ɬɟɦ ɜɵɲɟ ɪɚɧɝ 
ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɞɢɡɚɣɧɚ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɛɢɨɫɟɬɟɣ 
ɩɪɢɦɟɧɹɟɬɫɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɨɪɦɭɥɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɥɢɱɟɫɬɜɚ 
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ɮɪɚɤɬɚɥɶɧɵɯ ɬɪɢɩɥɟɬɨɜ ɜ ɦɢɤɪɨɛɧɨɦ ɫɨɨɛɳɟɫɬɜɟ ɨɬ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬ 
ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ (k): 

 

   kln T C f ln
k M

   
1

,
       (4) 

ɝɞɟ 1, 2k 1   – ɚɪɝɭɦɟɧɬ ɮɪɚɤɬɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ; ɋM, f – ɮɪɚɤɬɚɥɶɧɚɹ ɩɨɫɬɨɹɧɧɚɹ 

ɢ ɢɫɤɨɦɚɹ ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɛɢɨɫɟɬɢ; Tk – ɱɢɫɥɨ ɜɵɹɜɥɟɧɧɵɯ ɮɪɚɤɬɚɥɶɧɵɯ 
ɬɪɢɩɥɟɬɨɜ ɩɪɢ k. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 
Ɉɛɴɟɦɵ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɞɚɧɧɵɯ ɧɟ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɹɬɶ ɪɚɧɝ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 

ɞɢɡɚɣɧɚ ɤɨɦɩɨɧɟɧɬɨɜ ɛɢɨɫɢɫɬɟɦ. ɉɨɷɬɨɦɭ ɜ ɬɚɛɥɢɰɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ 
ɜɵɱɢɫɥɟɧɢɹ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɟɦɢɤɪɨɛɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɦɢɤɪɨɛɧɵɯ ɛɢɨɫɟɬɟɣ. ɉɨɥɭɱɟɧɧɵɟ ɮɪɚɤɬɚɥɶɧɵɟ ɪɚɡɦɟɪɧɨɫɬɢ 
ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɦɢɤɪɨɛɧɵɯ ɛɢɨɫɟɬɟɣ ɞɚɸɬ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɢɯ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɩɨɬɟɧɰɢɚɥɚɯ ɢ ɪɨɥɢ ɪɢɡɨɫɮɟɪɧɵɯ ɦɢɤɪɨɛɧɵɯ 
ɫɨɨɛɳɟɫɬɜ ɜ ɚɞɚɩɬɚɰɢɢ ɛɢɨɫɢɫɬɟɦ ɜ ɰɟɥɨɦ. 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɧɝɚ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɞɢɡɚɣɧɚ ɧɟɦɢɤɪɨɛɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɛɢɨɫɢɫɬɟɦ ɢ ɛɢɨɫɟɬɟɣ ɪɢɡɨɫɮɟɪɧɵɯ ɦɢɤɪɨɛɧɵɯ ɫɨɨɛɳɟɫɬɜ 

 

Ȼɢɨɫɢɫ-

ɬɟɦɵ 
ɂɫɬɨɱɧɢɤ ɞɚɧɧɵɯ 

Ɉɛɴɟɦ 
ɜɵɛɨɪɤɢ 

Ɏɪɚɤɬɚɥɶɧɚɹ 
ɪɚɡɦɟɪɧɨɫɬɶ, 

f 

Ɋɚ
ɫɬ

ɟɧ
ɢɹ

 

ȼɵɫɨɬɚ ɥɶɧɚ (Ⱦɨɫɩɟɯɨɜ, 1973) 100 1,24 

ȼɵɫɨɬɚ ɩɲɟɧɢɰɵ* 104 0,62 

ȼɵɫɨɬɚ ɹɱɦɟɧɹ (ɜɚɪ. 1)** 105 0,62 

ȼɵɫɨɬɚ ɹɱɦɟɧɹ (ɜɚɪ. 2)** 124 0,55 

ɀ
ɢɜ

ɨɬ
ɧɵ

ɟ 
 

ɢ 
ɱɟ

ɥɨ
ɜɟ

ɤ Ɇɚɫɫɚ ɤɨɪɨɜ (Ʌɚɤɢɧ, 1990) 100 0,89 

Ƚɨɞɨɜɵɟ ɭɞɨɢ ɤɨɪɨɜ (Ʌɚɤɢɧ, 1990) 100 1,25 

Ɋɨɫɬ ɸɧɨɲɟɣ-ɫɬɭɞɟɧɬɨɜ (Ƚɥɨɬɨɜ, 1982) 245 0,45 

ɉ
ɨɱ

ɜɟ
ɧɧ

ɵ
ɟ 

ɦɢ
ɤɪ

ɨɛ
ɧɵ

ɟ 
ɫɨ

ɨɛ
ɳ

ɟɫ
ɬɜ

ɚ 

Ɋɢɡɨɫɮɟɪɚ ɪɠɢ ɛɟɡ ɢɡɜɟɫɬɤɨɜɚɧɢɹ ɩɨɱɜ***  67 0,55 

Ɋɢɡɨɫɮɟɪɚ ɪɠɢ ɫ ɢɡɜɟɫɬɤɨɜɚɧɢɟɦ ɩɨɱɜ***  72 1,19 

Ɋɢɡɨɫɮɟɪɚ ɤɥɟɜɟɪɚ***  57 1,43 

Ɋɢɡɨɫɮɟɪɚ ɹɱɦɟɧɹ (ɜɚɪ. 1)**  67 0,74 

Ɋɢɡɨɫɮɟɪɚ ɹɱɦɟɧɹ (ɜɚɪ. 2)**  58 1,00 

 
* ɉɨɥɟɜɨɣ ɨɩɵɬ ȺɎɂ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ 2011 ɝɨɞɚ. 
**ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɨɩɵɬ ȼɇɂɂɋɏɆ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ 2012 ɝɨɞɚ. 
ȼɚɪɢɚɧɬ 1 – ɜ ɩɨɱɜɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɨɥɨɦɚ ɹɱɦɟɧɹ ɛɟɡ ɢɧɨɤɭɥɹɰɢɢ ɛɢɨɩɪɟɩɚɪɚɬɨɦ. ȼɚɪɢɚɧɬ 2 – ɜ ɩɨɱɜɟ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɨɥɨɦɚ ɹɱɦɟɧɹ, ɢɧɨɤɭɥɢɪɨɜɚɧɧɚɹ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ ɛɢɨɩɪɟɩɚɪɚɬɨɦ. 
***Ɇɧɨɝɨɥɟɬɧɢɣ ɩɨɥɟɜɨɣ ɨɩɵɬ ɫ ɧɟɢɡɦɟɧɧɵɦ ɫɟɜɨɨɛɨɪɨɬɨɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊȽȺɍ-ɆɋɏȺ ɢɦ. 
Ʉ. Ⱥ. Ɍɢɦɢɪɹɡɟɜɚ. Ɉɛɪɚɡɰɵ ɩɨɱɜ ɜɡɹɬɵ ɜ 2010 ɝɨɞɭ. 

 

Ɋɚɫɬɟɧɢɹ ɥɶɧɚ ɨɛɥɚɞɚɸɬ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɶɸ (f = 1,24 ɩɨ ɜɵɫɨɬɟ) 
ɛɨɥɶɲɟɣ, ɱɟɦ ɭ ɪɚɫɬɟɧɢɣ ɩɲɟɧɢɰɵ (f = 0,62 ɩɨ ɜɵɫɨɬɟ) ɢ ɹɱɦɟɧɹ (f = 0,55…0,62 ɩɨ 
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ɜɵɫɨɬɟ). ȼɨɡɦɨɠɧɨ, ɷɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɥɟɧ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɢɡɦɟɧɟɧɢɸ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɟɦɭ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɟ ɜɚɪɢɚɧɬɨɜ ɚɞɚɩɬɚɰɢɣ ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɥɧɨɰɟɧɧɨɣ ɫɟɦɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɬ. ɟ. ɨɧ ɨɤɚɡɵɜɚɟɬɫɹ ɦɟɧɟɟ 
ɚɞɚɩɬɢɪɨɜɚɧɧɵɦ ɤ ɧɟɫɬɚɛɢɥɶɧɵɦ ɜɧɟɲɧɢɦ ɭɫɥɨɜɢɹɦ, ɱɟɦ ɩɲɟɧɢɰɚ ɢ ɹɱɦɟɧɶ. ȼɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɚɞɚɩɬɚɰɢɢ ɤ ɜɧɟɲɧɢɦ ɭɫɥɨɜɢɹɦ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ, ɩɨ ɩɨɧɹɬɧɵɦ ɩɪɢɱɢɧɚɦ, ɭ 
ɸɧɨɲɟɣ-ɫɬɭɞɟɧɬɨɜ (f = 0,45 ɩɨ ɪɨɫɬɭ) ɢ ɠɢɜɨɬɧɵɯ (f = 0,89 ɩɨ ɦɚɫɫɟ). ȼɦɟɫɬɟ ɫ ɬɟɦ, 
ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ ɩɨ ɦɚɫɫɟ ɠɢɜɨɬɧɵɟ ɨɤɚɡɵɜɚɸɬɫɹ ɫɥɚɛɨ ɚɞɚɩɬɢɪɨɜɚɧɧɵɦɢ ɤ 
ɪɚɡɧɨɨɛɪɚɡɢɸ ɤɨɪɦɨɜɨɣ ɛɚɡɵ, ɬɚɤ ɤɚɤ ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɭɞɨɟɜ ɨɤɚɡɵɜɚɟɬɫɹ 
ɩɨɜɵɲɟɧɧɨɣ (f = 1,25 ɩɨ ɭɞɨɹɦ). ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɪɚɰɢɨɧɟ ɤɨɪɨɜ 
ɩɨɹɜɢɥɢɫɶ ɤɨɦɩɨɧɟɧɬɵ, ɨɬɫɭɬɫɬɜɭɸɳɢɟ ɜ ɩɟɪɢɨɞ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɠɢɜɨɬɧɵɯ. 

Ɇɢɤɪɨɛɧɵɟ ɛɢɨɫɟɬɢ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɪɢɡɨɫɮɟɪɟ ɪɚɫɬɟɧɢɣ ɪɠɢ, ɭɜɟɥɢɱɢɜɚɸɬ 
ɫɜɨɸ ɫɥɨɠɧɨɫɬɶ ɩɪɢ ɢɡɜɟɫɬɤɨɜɚɧɢɢ ɩɨɱɜ (ɫ f = 0,55 ɞɨ f = 1,19 ɛɢɨɫɟɬɟɣ). ɗɬɨ ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɧɨɪɦɚɥɢɡɚɰɢɹ ɩɨ pH ɩɨɱɜ ɫɨɡɞɚɟɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɦɧɨɝɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɫɨɫɬɚɜɟ ɛɢɨɫɟɬɟɣ. Ʉɨɦɮɨɪɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫɨɡɞɚɸɬɫɹ ɢ ɜ ɪɢɡɨɫɮɟɪɟ ɤɥɟɜɟɪɚ (f = 1,43 ɛɢɨɫɟɬɟɣ). ɋɪɚɜɧɢɜɚɹ 
ɮɪɚɤɬɚɥɶɧɵɟ ɪɚɡɦɟɪɧɨɫɬɢ ɦɢɤɪɨɛɧɵɯ ɢ ɪɚɫɬɢɬɟɥɶɧɵɟ ɞɚɧɧɵɯ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɨɩɵɬɚ ɫ 
ɹɱɦɟɧɟɦ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɚɹ ɝɭɦɢɮɢɤɚɰɢɹ ɫɨɥɨɦɵ ɜ ɩɨɱɜɟ 
(ɜɚɪ. 2) ɩɨɜɵɲɚɟɬ ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɪɚɫɬɢɬɟɥɶɧɨ-ɦɢɤɪɨɛɧɨɣ ɫɢɫɬɟɦɵ (ɜɚɪ. 1 
f = 0,62 > ɜɚɪ. 2. f = 0,55 ɩɨ ɜɵɫɨɬɟ ɪɚɫɬɟɧɢɣ). ȼ ɷɬɨɦ ɨɩɵɬɟ ɚɞɚɩɬɚɰɢɢ ɪɚɫɬɟɧɢɣ 
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɫɥɨɠɧɨɫɬɢ ɦɢɤɪɨɛɧɵɯ ɛɢɨɫɟɬɟɣ (ɜɚɪ. 1 f = 0,74 < ɜɚɪ. 2. 

f = 1,00 ɛɢɨɫɟɬɟɣ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨɱɜɟɧɧɵɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɦɨɠɟɬ ɜɧɨɫɢɬɶ ɫɭɳɟɫɬɜɟɧɧɵɣ ɜɤɥɚɞ ɜ ɩɨɜɵɲɟɧɢɟ ɚɞɚɩɬɚɰɢɨɧɧɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ ɛɢɨɫɢɫɬɟɦ. 

 

Ɂɚɤɥɸɱɟɧɢɟ ɢ ɜɵɜɨɞɵ 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɮɪɚɤɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɟɦɢɤɪɨɛɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɛɢɨɫɢɫɬɟɦ ɢ ɫɬɪɭɤɬɭɪɵ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɦɢɤɪɨɛɧɵɯ ɫɨɨɛɳɟɫɬɜ ɩɨɡɜɨɥɹɟɬ 
ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜ ɦɟɧɹɸɳɢɯɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ, 
ɩɪɨɹɜɥɹɸɳɢɟ ɩɨɜɵɲɟɧɧɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɢɡɦɟɧɟɧɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 
ɢɫɩɨɥɶɡɭɸɬ ɦɟɯɚɧɢɡɦ ɝɪɭɩɩɨɜɨɣ ɚɞɚɩɬɚɰɢɢ, ɪɚɫɩɪɟɞɟɥɹɹ ɚɞɚɩɬɚɰɢɨɧɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ 
ɩɥɚɧɵ ɦɟɠɞɭ ɜɫɟɦɢ ɷɤɡɟɦɩɥɹɪɚɦɢ ɛɢɨɫɢɫɬɟɦ. ɉɪɢ ɷɬɨɦ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɦɢɤɪɨɛɧɵɟ 
ɫɨɨɛɳɟɫɬɜɚ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ ɧɟɦɢɤɪɨɛɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɛɢɨɫɢɫɬɟɦ, ɭɫɥɨɠɧɹɸɬ 
ɤɨɧɮɢɝɭɪɚɰɢɸ ɛɢɨɫɟɬɟɣ ɢ ɫɨɡɞɚɸɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɧɵɯ 
ɩɚɪɬɧɟɪɨɜ. 
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Summary 
 

The analysis of software products created by Siberian scientists for the use in cereal crop 

breeding reflects both their information-evaluation and analytical orientation.Some examples and 

approaches to the analysis of long-term data using information retrieval systems, databases, criteria 

and algorithms for evaluating the effectiveness of breeding stages. 

Key words: information technology, database, information storage and retrieval systems, 

breeding, cereals. 
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ȼ ɧɚɲɟ ɜɪɟɦɹ ɧɢ ɨɞɧɚ ɢɡ ɫɬɨɪɨɧ ɠɢɡɧɢ ɧɟ ɨɛɯɨɞɢɬɫɹ ɛɟɡ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ. Ȼɟɡɭɫɥɨɜɧɨ, ɨɧɢ ɨɤɚɡɵɜɚɸɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɢ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɧɚɭɤɟ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 
ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɟɥɟɤɰɢɢ ɪɚɫɬɟɧɢɣ. Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɟɥɟɤɰɢɨɧɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɥɟɬɧɹɹ, ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɚɹ, ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɚɹ ɪɚɛɨɬɚ ɩɨ 
ɜɵɞɟɥɟɧɢɸ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɢɫɯɨɞɧɵɯ ɮɨɪɦ, ɩɨɞɛɨɪɭ ɪɨɞɢɬɟɥɶɫɤɢɯ ɩɚɪ, ɫɨɡɞɚɧɢɸ 
ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɟɝɨ ɨɰɟɧɤɟ ɜ ɩɢɬɨɦɧɢɤɚɯ ɢ ɫɨɪɬɨɢɫɩɵɬɚɧɢɢ (ȼɟɞɪɨɜ, 2000; 
Ⱥɥɶɬ ɢ ɞɪ., 2008ɚ; ɋɭɪɢɧ, 2011). ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɛɨɥɶɲɢɟ ɦɚɫɫɢɜɵ 
ɬɟɤɭɳɟɣ ɢ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɤɚɤ ɧɚ ɛɭɦɚɠɧɵɯ, ɬɚɤ ɢ ɧɚ ɷɥɟɤɬɪɨɧɧɵɯ 
ɧɨɫɢɬɟɥɹɯ.  

ɋɟɥɟɤɰɢɨɧɧɵɟ ɞɚɧɧɵɟ ɨɬɥɢɱɚɸɬɫɹ − ɤɪɨɦɟ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ − 

ɧɟɩɚɪɚɦɟɬɪɢɱɧɨɫɬɶɸ, ɚ ɢɧɨɝɞɚ ɧɟɩɨɥɧɨɬɨɣ ɢ ɧɟɬɨɱɧɨɫɬɶɸ; ɨɧɢ ɜɤɥɸɱɚɸɬ ɪɟɡɭɥɶɬɚɬɵ 
ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɢɥɟɬɢɣ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɨɛɴɟɤɬɚɦɢ ɨɬɛɨɪɚ. Ⱦɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ 
ɭɫɤɨɪɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɜ ɷɥɟɤɬɪɨɧɧɭɸ 
ɮɨɪɦɭ, ɞɨɩɭɫɤɚɸɳɭɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɨɛɪɚɛɨɬɤɭ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɭɬɪɚɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ ɢ ɞɪɭɝɢɯ ɩɪɢɱɢɧ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɵ ɜ ɩɨɜɬɨɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ. Ȼɟɡɭɫɥɨɜɧɵɣ 
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ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɫɨɜɪɟɦɟɧɧɚɹ ɬɟɤɭɳɚɹ ɫɟɥɟɤɰɢɨɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɧɨ ɢ 
ɧɚɤɨɩɥɟɧɧɚɹ ɜ ɩɪɟɞɵɞɭɳɢɟ ɝɨɞɵ. ȿɟ ɦɧɨɝɨɚɫɩɟɤɬɧɵɣ ɚɧɚɥɢɡ – ɢɫɬɨɱɧɢɤ ɭɧɢɤɚɥɶɧɵɯ 
ɫɜɟɞɟɧɢɣ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɦɨɥɨɞɵɯ ɤɚɞɪɨɜ. 
ɇɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɢ ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɷɬɨɝɨ ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ 

ɷɥɟɤɬɪɨɧɧɵɯ ɛɚɡ ɞɚɧɧɵɯ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢ ɦɟɬɨɞɢɤɚ 
ɱɢɫɥɟɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɪɟɚɥɢɡɭɟɦɵɯ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɮɮɟɤɬɢɜɧɭɸ ɢ ɩɨɥɧɨɰɟɧɧɭɸ (ɤɨɪɪɟɤɬɧɭɸ) ɨɛɪɚɛɨɬɤɭ ɦɚɥɨɞɨɫɬɨɜɟɪɧɵɯ, 
ɮɪɚɝɦɟɧɬɢɪɨɜɚɧɧɵɯ ɢ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ. ɂɦɟɸɳɟɝɨɫɹ 
ɧɚɭɱɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɩɪɢɛɨɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɷɬɨɝɨ ɫɟɣɱɚɫ ɞɨɫɬɚɬɨɱɧɨ.  

ɋ ɰɟɥɶɸ ɨɩɬɢɦɢɡɚɰɢɢ ɜɵɛɨɪɚ ɫɨɪɬɨɜ ɫɢɛɢɪɫɤɨɣ ɫɟɥɟɤɰɢɢ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ 
ɮɨɪɦ ɜ ɞɪɭɝɢɯ ɪɟɝɢɨɧɚɯ ɢ ɭɫɤɨɪɟɧɢɹ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɮɨɪɦ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɧɚɦɢ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɩɪɟɞɥɚɝɚɸɬɫɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɚɤ 
ɩɚɫɩɨɪɬɧɨ-ɨɩɢɫɚɬɟɥɶɧɵɟ, ɬɚɤ ɢ ɨɰɟɧɨɱɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ. Ⱦɥɹ ɦɚɧɢɩɭɥɹɰɢɢ ɫ ɷɬɢɦɢ 
ɛɚɡɚɦɢ ɫɨɡɞɚɧɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɨɢɫɤɨɜɵɟ ɫɢɫɬɟɦɵ (ɂɉɋ), ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɟɪɚɬɢɜɧɨ 
ɩɨɥɭɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɚɞɟɤɜɚɬɧɨ ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸ ɤɚɤ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɟ, 
ɛɨɬɚɧɢɱɟɫɤɢɟ, ɛɢɨɥɨɝɢɱɟɫɤɢɟ, ɝɟɧɟɬɢɱɟɫɤɢɟ (ɩɨ ɫɩɟɤɬɪɚɦ ɡɚɩɚɫɧɵɯ ɛɟɥɤɨɜ) ɢ ɞɪɭɝɢɟ 
ɩɪɢɡɧɚɤɢ, ɬɚɤ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɚɩɨɜ ɫɟɥɟɤɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ 
ɩɪɨɞɭɤɬɵ, ɢɯ ɫɬɪɭɤɬɭɪɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɞɪɭɝɢɯ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɦ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

ɇɚɩɨɥɧɟɧɢɟ ɛɚɡ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ.  
Ȼɚɡɚ ɞɚɧɧɵɯ «ɋɨɪɬɚ ɹɱɦɟɧɹ» ɫɨɞɟɪɠɢɬ ɢɫɯɨɞɧɵɟ ɛɚɡɵ, ɫɨɡɞɚɧɧɵɟ ɜ ɩɪɢɥɨɠɟɧɢɢ 

Microsoft Access, ɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ 
Delphi.  

ɂɉɋ «ɋɟɥɟɤɰɢɹ» ɫɨɡɞɚɧɚ ɧɚ ɨɫɧɨɜɟ ɋɍȻȾ Visual FoxPro 5.0. Ɉɧɚ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɗȼɆ «SELA» ɢ ɛɚɡɭ ɞɚɧɧɵɯ «ɋɟɥɟɤɰɢɹ ɪɚɫɬɟɧɢɣ», ɤɨɬɨɪɵɟ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜ Ɋɨɫɩɚɬɟɧɬɟ (Ɉɡɨɥɶ ɢ ɞɪ., 2004; Ɂɨɛɨɜɚ ɢ ɞɪ., 2003). Ȼɚɡɚ ɞɚɧɧɵɯ 
«ɋɟɥɟɤɰɢɹ ɪɚɫɬɟɧɢɣ», ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɫɟɥɟɤɰɢɨɧɧɵɯ ɠɭɪɧɚɥɨɜ, ɧɚɱɢɧɚɹ ɫ 
ɨɫɭɳɟɫɬɜɥɟɧɧɵɯ ɝɢɛɪɢɞɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɢ ɡɚɤɚɧɱɢɜɚɹ ɤɨɧɤɭɪɫɧɵɦ ɫɨɪɬɨɢɫɩɵɬɚɧɢɟɦ, 
ɱɬɨ ɨɬɪɚɠɚɟɬɫɹ ɜ ɟɟ ɢɧɬɟɪɮɟɣɫɟ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɵ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨ ɞɚɧɧɵɦ 
ɫɟɥɟɤɰɢɢ ɹɱɦɟɧɹ, ɩɪɨɜɟɞɟɧɧɨɣ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɇɂɂɋɏ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɚɤɚɞɟɦɢɤɚ 
Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ ɇ. Ⱥ. ɋɭɪɢɧɚ.  ȼ ɛɚɡɭ ɞɚɧɧɵɯ ɜɜɟɞɟɧɵ ɞɚɧɧɵɟ ɨ 164 ɫɤɪɟɳɢɜɚɧɢɹɯ 

ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 99 ɢɫɯɨɞɧɵɯ ɮɨɪɦ ɢɡ 14 ɷɤɨɥɨɝɨ-

ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɝɪɭɩɩ (ɗȽȽ), ɨɯɜɚɬɵɜɚɸɳɢɯ ɜɫɟ ɤɨɧɬɢɧɟɧɬɵ. ȼ ɨɫɧɨɜɧɵɯ ɮɚɣɥɚɯ ɛɚɡɵ 
ɞɚɧɧɵɯ ɫɟɥɟɤɰɢɨɧɧɵɯ ɩɢɬɨɦɧɢɤɨɜ ɹɱɦɟɧɹ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɟɟ 17000 ɡɚɩɢɫɟɣ. 
ȼɤɥɸɱɟɧɧɵɣ ɜ ɛɚɡɭ ɜɪɟɦɟɧɧɨɣ ɩɟɪɢɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɢɥ 19 ɥɟɬ.  

ɗɥɟɤɬɪɨɮɨɪɟɡ ɡɚɩɚɫɧɵɯ ɛɟɥɤɨɜ ɹɱɦɟɧɹ – ɝɨɪɞɟɢɧɨɜ ɩɪɨɜɨɞɢɥɢ ɜ 13%-ɧɨɦ 
ɤɪɚɯɦɚɥɶɧɨɦ ɝɟɥɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 3Ɇ ɦɨɱɟɜɢɧɵ ɩɨ ɦɟɬɨɞɢɤɟ Ⱥ. Ⱥ. ɉɨɦɨɪɰɟɜɚ ɫ 
ɫɨɚɜɬɨɪɚɦɢ (2004) ɫ ɦɨɞɢɮɢɤɚɰɢɹɦɢ. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɡɚɩɢɫɵɜɚɥɢ ɜ ɜɢɞɟ 
ɝɟɧɟɬɢɱɟɫɤɢɯ ɮɨɪɦɭɥ ɩɨ ɥɨɤɭɫɚɦ ɝɨɪɞɟɢɧɨɜ Ⱥ, ȼ ɢ F ɫɨɝɥɚɫɧɨ ɤɚɬɚɥɨɝɚ ɛɥɨɤɨɜ 
ɤɨɦɩɨɧɟɧɬɨɜ ɝɨɪɞɟɢɧɨɜ (ɉɨɦɨɪɰɟɜ ɢ ɞɪ., 1985). 

ȼ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɭɱɚɫɬɜɨɜɚɥɢ ɫɨɬɪɭɞɧɢɤɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɇɂɂɋɏ ɢ ɋɢɛɎɌɂ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ, ɚ ɬɚɤɠɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɚɝɪɚɪɧɨɝɨ ɢ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɨɜ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 

ɋɨɜɦɟɫɬɧɵɦɢ ɭɫɢɥɢɹɦɢ ɋɢɛɎɌɂ ɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɇɂɂɋɏ ɪɚɡɪɚɛɨɬɚɧɚ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɨɢɫɤɨɜɚɹ ɫɢɫɬɟɦɚ «ɋɨɪɬɚ ɹɱɦɟɧɹ ɫɢɛɢɪɫɤɨɣ ɫɟɥɟɤɰɢɢ», ɜ ɤɨɬɨɪɭɸ 
ɜɯɨɞɢɬ ɩɪɨɝɪɚɦɦɚ «ɋɨɪɬɚ ɹɱɦɟɧɹ (client/server)» (Ⱥɥɶɬ ɢ ɞɪ., 2008ɛ) ɢ ɛɚɡɚ ɞɚɧɧɵɯ 
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«ɋɨɪɬɚ ɹɱɦɟɧɹ» (Ⱥɥɶɬ ɢ ɞɪ., 2009), ɤɨɬɨɪɚɹ ɨɫɧɨɜɚɧɚ ɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ ɩɪɢɡɧɚɤɚɯ 
ɹɱɦɟɧɹ, ɜɤɥɸɱɚɸɳɢɯ ɛɨɬɚɧɢɱɟɫɤɢɟ, ɦɨɪɮɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɪɢɫ. 1, ɚ). ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɷɬɚ ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɬɟɤɫɬɨɜɵɣ ɢ 
ɝɪɚɮɢɱɟɫɤɢɣ (ɮɨɬɨ) ɦɚɬɟɪɢɚɥ ɩɨ 24 ɫɨɪɬɚɦ ɹɱɦɟɧɹ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɇɂɍ ɋɢɛɢɪɫɤɨɝɨ 
ɪɟɝɢɨɧɚ (ɋɢɛɇɂɂɊɋ, ɋɢɛɇɂɂɋɏ, Ʉɪɚɫɇɂɂɋɏ, Ʉɟɦɟɪɇɂɂɋɏ, Ȼɭɪɇɂɂɋɏ), 
ɜɤɥɸɱɚɸɳɢɣ ɤɨɦɩɥɟɤɫ ɢɡ 60 ɩɪɢɡɧɚɤɨɜ (ɚɜɬɨɪɵ ɢ ɨɪɢɝɢɧɚɬɨɪɵ ɫɨɪɬɚ, ɪɨɞɢɬɟɥɶɫɤɢɟ 
ɮɨɪɦɵ, ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, ɭɪɨɠɚɣɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɫɬɪɟɫɫɨɜɵɦ ɮɚɤɬɨɪɚɦ, 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɝɪɨɬɟɯɧɢɤɟ ɢ ɬ.ɞ.) (ɪɢɫ. 1, ɛ).  
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Ɋɢɫ. 1. Ʉɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɩɪɢɡɧɚɤɢ ɫɨɪɬɨɜ ɹɱɦɟɧɹ (ɚ) 
ɢ ɢɧɬɟɪɮɟɣɫ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɛɨɪɚ ɫɨɪɬɚ ɜ ɛɚɡɟ ɞɚɧɧɵɯ «ɋɨɪɬɚ ɹɱɦɟɧɹ» (ɛ) 

 

Ȼɚɡɚ ɞɚɧɧɵɯ «ɋɨɪɬɚ ɹɱɦɟɧɹ» ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɜɨɣɫɬɜɚ 
ɫɨɪɬɨɜ ɢ ɜɵɛɢɪɚɬɶ ɫɪɟɞɢ ɧɢɯ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɟɥɟɤɰɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɰɟɥɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɭɬɟɦ ɜɵɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɨɢɫɤɚ; 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ ɢ ɮɨɬɨɝɪɚɮɢɢ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɤɪɚɫɧɨɝɨ ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ ɩɨ 
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ɫɟɥɟɤɰɢɢ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɞɚɥɶɧɟɣɲɟɟ ɧɚɩɨɥɧɟɧɢɟ ɷɬɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɡɚ ɫɱɟɬ ɧɨɜɵɯ 
ɫɨɪɬɨɜ, ɫɨɡɞɚɜɚɟɦɵɯ ɫɟɥɟɤɰɢɨɧɟɪɚɦɢ ɋɢɛɢɪɢ ɢ ɞɨɩɭɳɟɧɧɵɯ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ ɧɚɩɪɚɜɥɟɧɨ 
ɧɚ ɭɥɭɱɲɟɧɢɟ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, ɩɨɢɫɤ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɚɥɥɟɥɟɣ ɩɪɢ ɫɨɡɞɚɧɢɢ ɧɨɜɵɯ 
ɰɟɧɧɵɯ ɮɨɪɦ, ɩɨɫɬɪɨɟɧɢɟ ɪɨɞɨɫɥɨɜɧɵɯ ɢ ɩɨɞɛɨɪ ɪɨɞɢɬɟɥɶɫɤɢɯ ɩɚɪ ɩɪɢ ɫɤɪɟɳɢɜɚɧɢɢ, 
ɩɨɥɭɱɟɧɢɟ ɝɟɬɟɪɨɡɢɫɧɵɯ ɝɢɛɪɢɞɨɜ ɢ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɜ ɰɟɥɨɦ.  

ȼ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɇɂɂɋɏ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɨɛɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɚɜɥɟɧ 
ɤɚɬɚɥɨɝ ɫɩɟɤɬɪɨɜ ɡɚɩɚɫɧɵɯ ɛɟɥɤɨɜ ɡɟɪɧɨɜɤɢ ɹɱɦɟɧɹ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɮɨɪɦɭɥɵ 
ɝɨɪɞɟɢɧɨɜ ɛɨɥɟɟ ɬɵɫɹɱɢ ɫɨɪɬɨɜ ɢ ɫɟɥɟɤɰɢɨɧɧɵɯ ɥɢɧɢɣ ɋɢɛɢɪɢ (Ɂɨɛɨɜɚ, 2009). Ⱦɚɧɧɵɟ 
ɷɬɨɝɨ ɤɚɬɚɥɨɝɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɨɪɬɨɜ ɢ ɜ ɫɟɦɟɧɧɨɦ 
ɤɨɧɬɪɨɥɟ, ɧɨ ɢ ɜ ɬɟɤɭɳɟɦ ɚɧɚɥɢɡɟ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɩɪɢɨɪɢɬɟɬɨɜ ɧɚɫɥɟɞɨɜɚɧɢɹ ɚɥɥɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɢ ɨɬɛɨɪɟ ɮɨɪɦ ɹɱɦɟɧɹ ɩɨ ɪɚɡɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ. ɉɨɫɥɟɞɧɟɟ ɜɨɡɦɨɠɧɨ ɜ ɫɜɹɡɢ 
ɫ ɢɦɟɸɳɢɦɢɫɹ ɞɚɧɧɵɦɢ ɩɨ ɜɡɚɢɦɨɫɜɹɡɢ ɷɬɢɯ ɦɚɪɤɟɪɨɜ ɫ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɦɢ 
ɩɪɢɡɧɚɤɚɦɢ ɢ ɚɞɚɩɬɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ (Ɂɨɛɨɜɚ, 2009). Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɧɚɥɨɝɢɱɧɨɝɨ 
ɤɚɬɚɥɨɝɚ ɧɚɱɚɬɨ ɞɥɹ ɡɚɩɚɫɧɵɯ ɛɟɥɤɨɜ ɩɲɟɧɢɰɵ ɝɥɢɚɞɢɧɨɜ. 

Ȼɭɪɧɨɟ ɪɚɡɜɢɬɢɟ ɤɚɤ ɜɨɡɦɨɠɧɨɫɬɟɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬɚɤ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɤɥɸɱɚɹ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ, ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ, ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢ ɢɯ 
ɩɪɢɛɨɪɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɩɨɡɜɨɥɢɥɢ ɦɧɨɝɨɤɪɚɬɧɨ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦ ɫɨɩɭɬɫɬɜɭɸɳɢɯ 
ɫɟɥɟɤɰɢɢ ɧɚɛɥɸɞɟɧɢɣ ɢ ɩɪɨɜɨɞɢɬɶ ɢɯ ɪɚɡɧɨɫɬɨɪɨɧɧɢɣ ɚɧɚɥɢɡ.  

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɨɞɧɚɤɨ, ɧɨɫɹɬ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɩɢɫɚɬɟɥɶɧɵɣ 
ɯɚɪɚɤɬɟɪ ɢ ɫɥɭɠɚɬ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɜɵɛɨɪɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɜɟɞɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵ ɢ ɢɧɬɟɪɟɫɧɵ 
ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɡɞɚɜɚɟɦɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Ɋɢɫ. 2. ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɨɜ (ɪɨɞɢɬɟɥɶɫɤɢɯ, ɦɚɬɟɪɢɧɫɤɢɯ, ɨɬɰɨɜɫɤɢɯ ɮɨɪɦ, 
ɝɢɛɪɢɞɧɵɯ ɤɨɦɛɢɧɚɰɢɣ, ɨɬɞɟɥɶɧɨ ɢ ɜ ɫɨɫɬɚɜɟ ɗȽȽ) ɩɨ ɷɬɚɩɚɦ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ 

 

ɂɞɟɹ ɫɨɡɞɚɧɢɹ ɫɟɥɟɤɰɢɨɧɧɨɣ ɨɰɟɧɨɱɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɜɨɡɧɢɤɥɚ ɢɡ ɩɨɢɫɤɚ ɛɨɥɟɟ 
ɨɛɴɟɤɬɢɜɧɵɯ ɤɪɢɬɟɪɢɟɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɝɢɛɪɢɞɢɡɚɰɢɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɢɫɯɨɞɧɵɯ ɮɨɪɦ 
ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɫɨɪɬɨɜ ɫ ɰɟɧɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, ɢɦɟɸɳɢɦɢ ɩɨɥɢɝɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. 
ɉɨɫɤɨɥɶɤɭ ɜ ɬɟɱɟɧɢɟ ɦɧɨɝɨɥɟɬɧɟɣ ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɪɹɞ ɢɫɯɨɞɧɵɯ ɮɨɪɦ 
ɧɟɨɞɧɨɤɪɚɬɧɨ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜ ɫɤɪɟɳɢɜɚɧɢɹɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɹɦɵɯ ɢ ɨɛɪɚɬɧɵɯ, ɬɨ 
ɩɨɬɨɦɤɢ ɷɬɢɯ ɝɢɛɪɢɞɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɧɚɫɱɢɬɵɜɚɸɬ ɧɟ ɨɞɧɭ ɫɨɬɧɸ ɥɢɧɢɣ, ɩɪɨɲɟɞɲɢɯ 
ɩɨ ɷɬɚɩɚɦ ɨɬɛɨɪɚ (ɪɢɫ. 2). ɂɡ ɩɪɢɜɟɞɟɧɧɨɣ ɫɯɟɦɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɚɠɞɨɣ ɪɨɞɢɬɟɥɶɫɤɨɣ 
ɮɨɪɦɟ (ɦɚɬɶ, ɨɬɟɰ), ɫɚɦɨɣ ɝɢɛɪɢɞɧɨɣ ɤɨɦɛɢɧɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɷɤɨɥɨɝɨ-
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ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɝɪɭɩɩɟ ɢɫɯɨɞɧɵɯ ɮɨɪɦ ɦɨɠɧɨ ɩɨɫɬɚɜɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɩɪɨɮɢɥɶ ɩɪɨɯɨɠɞɟɧɢɹ ɢɯ ɩɨɬɨɦɤɨɜ ɩɨ ɷɬɚɩɚɦ ɫɟɥɟɤɰɢɢ. ɉɪɢ ɷɬɨɦ 
ɱɢɫɥɨ ɩɨɬɨɦɤɨɜ ɨɬ ɥɸɛɨɣ ɝɢɛɪɢɞɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɜ ɫɟɥɟɤɰɢɨɧɧɨɦ ɩɢɬɨɦɧɢɤɟ ɩɟɪɜɨɝɨ 
ɝɨɞɚ (ɋɉ-1) ɦɚɤɫɢɦɚɥɶɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɫɥɟɞɭɸɳɢɦɢ ɷɬɚɩɚɦɢ ɨɬɛɨɪɚ ɢ 
ɦɢɧɢɦɚɥɶɧɨ (ɢɥɢ ɨɬɫɭɬɫɬɜɭɟɬ) – ɜ ɤɨɧɤɭɪɫɧɨɦ ɫɨɪɬɨɢɫɩɵɬɚɧɢɢ (Ʉɋɂ). ɐɟɥɟɫɨɨɛɪɚɡɧɨ 
ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɫɩɨɫɨɛɵ ɫɪɚɜɧɟɧɢɹ ɷɬɢɯ ɮɨɪɦ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ 
ɭɱɚɫɬɢɹ ɜ ɫɨɡɞɚɧɢɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ (ɤɚɤ ɦɢɧɢɦɭɦ – ɩɪɢɫɭɬɫɬɜɢɟ ɜ Ʉɋɂ ɬɪɟɬɶɟɝɨ ɝɨɞɚ) 
ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ɍɚɤɨɣ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɨɛɨɡɧɚɱɟɧɧɵɯ ɧɚɦɢ ɤɚɤ 
ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ «ɋɟɥɟɤɰɢɹ», ɫɨɡɞɚɧ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ, ɯɪɚɧɟɧɢɹ ɢ 
ɦɧɨɝɨɚɫɩɟɤɬɧɨɝɨ ɚɧɚɥɢɡɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ, ɫɟɥɟɤɰɢɨɧɧɵɯ ɞɚɧɧɵɯ ɢ 
ɜɤɥɸɱɚɟɬ ɛɚɡɭ ɞɚɧɧɵɯ «ɋɟɥɟɤɰɢɹ ɪɚɫɬɟɧɢɣ» ɢ ɂɉɋ «Sela».  

ɋɨɡɞɚɧɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɭɹ ɢɟɪɚɪɯɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɫɨɞɟɪɠɢɬ 
ɦɧɨɝɨɥɟɬɧɢɟ ɞɚɧɧɵɟ (15 ɥɟɬ) ɢ ɫɬɚɜɢɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɫɭɳɟɫɬɜɥɟɧɧɵɦ ɝɢɛɪɢɞɧɵɦ 
ɤɨɦɛɢɧɚɰɢɹɦ ɥɢɧɢɢ ɢɯ ɩɨɬɨɦɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, 
ɜɩɥɨɬɶ ɞɨ ɢɯ ɛɪɚɤɨɜɤɢ ɥɢɛɨ ɩɟɪɟɞɚɱɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɛɪɚɡɰɨɜ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ 
ɫɨɪɬɨɢɫɩɵɬɚɧɢɟ. ɋɯɟɦɚ ɛɚɡɵ ɞɚɧɧɵɯ «ɋɟɥɟɤɰɢɹ ɪɚɫɬɟɧɢɣ» ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ ɷɬɚɩɚɦ 
ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɥɹ ɬɚɛɥɢɰ ɜɤɥɸɱɚɸɬ ɜɜɨɞɢɦɵɟ ɩɪɢ ɷɬɨɦ ɨɛɨɡɧɚɱɟɧɢɹ ɢ 
ɢɡɭɱɚɟɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɡɞɚɜɚɟɦɵɯ ɮɨɪɦ (ɪɢɫ. 3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3. Ȼɥɨɤ-ɫɯɟɦɚ ɛɚɡɵ ɞɚɧɧɵɯ «ɋɟɥɟɤɰɢɹ ɪɚɫɬɟɧɢɣ» 

 

ɉɪɢɦɟɪ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɷɤɪɚɧɧɵɯ ɮɨɪɦ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ/ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 
ɫɜɟɞɟɧɢɣ ɩɨ ɩɨɬɨɦɤɚɦ ɝɢɛɪɢɞɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 4, ɝɞɟ 
ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɫɜɹɡɶ ɦɟɠɞɭ ɝɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɲɢɮɪɨɦ ɨɫɭɳɟɫɬɜɥɟɧɧɨɣ 
ɤɨɦɛɢɧɚɰɢɢ, ɟɟ ɪɨɞɢɬɟɥɶɫɤɢɦɢ ɮɨɪɦɚɦɢ, ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɨɛɪɚɧɧɵɯ  ɜ ɫɟɥɟɤɰɢɨɧɧɵɣ 
ɩɢɬɨɦɧɢɤ ɩɨɬɨɦɤɨɜ ɢ ɢɯ ɫɜɨɣɫɬɜɚɦɢ. 

ɂɉɋ «Sela» ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɛɚɡɵ 
ɞɚɧɧɵɯ ɢ ɩɨɡɜɨɥɹɟɬ: ɚ) ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜ ɭɞɨɛɧɨɦ ɬɚɛɥɢɱɧɨɦ ɮɨɪɦɚɬɟ;  
ɛ) ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɵɫɬɪɵɣ ɩɨɢɫɤ ɧɭɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɥɸɛɨɦɭ 
ɩɚɪɚɦɟɬɪɭ; ɜ) ɜ ɞɢɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ ɜɜɨɞɢɬɶ ɧɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɮɨɪɦɢɪɨɜɚɬɶ ɨɬɱɟɬɵ 
ɩɨ ɪɚɡɧɨɨɛɪɚɡɧɵɦ ɫɨɱɟɬɚɧɢɹɦ ɩɚɪɚɦɟɬɪɨɜ, ɜɤɥɸɱɚɹ ɫɭɦɦɚɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɚɧɧɵɯ; ɝ) ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɞɥɨɠɟɧɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
(ɤɨɷɮɮɢɰɢɟɧɬɵ) ɭɫɩɟɲɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɝɢɛɪɢɞɢɡɚɰɢɢ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ;  

Жу̬̦ал 
̭к̬ещ̛ва̛̦̜ 

ʻо̥е̬ ̛̛̬̐̍д̦о̜ ко̶̛̛̛̥̦̍̌ 

ʧ̛̛̬̍д̦̌́ ко̶̛̛̥̦̍̌́ 

ʧод ̛̭п̼т̛̦̌́ 

ʻ̌п̬̌̏ле̛̦е от̍о̬̌ 

П̛то̛̥̦к̛ Отчеты 

(ɪиɫ.4) 
Сп̬авоч̛̦к̛ 

ʦе̐ет̶̛̌о̦̦̼̜ 
пе̛̬од 

У̭то̜ч̛̏о̭т̽ к 
̍оле̦̥́̚ 

У̭то̜ч̛̏о̭т̽ к 
поле̛̦̐̌̀ 

ʺ̭̭̌̌ ϭϬϬϬ 
̚е̬е̦ 

У̬о̙̜̦̌о̭т̽ 

ˁелек̶̛о̦̦̼̜ ϭ-̐о ̐од̌ ;ˁʿ-1) 

ˁелек̶̛о̦̦̼̜ Ϯ-̐о ̐од̌ ;ˁʿ-2) 

Ко̦т̬ол̦̼̜̽ ;КʿͿ 
ʿ̬ед̛̬̏̌тел̦̽о̐о ̭о̬то̛̭п̼т̛̦̌́ ;ʿˁИͿ 
Ко̦ку̬̭̦о̐о ̭о̬то̛̭п̼т̛̦̌́ ;КˁИͿ 

ˀод̛тел̭̽к̛е ̴о̬̥̼ 

ʻ̌п̬̌̏ле̛̦́ от̍о̬̌ 

Код ̐од̌ 

ʿу̦кт̼ ̛̭п̼т̛̦̌́ 

Кол̛че̭т̏е̦̦̼е п̛̬̦̌̚к̛ ̛̛̬̐̍д̌ ʻо̥е̬ ̛̛̬̐̍д̦о̜ ко̶̛̛̛̥̦̍̌. 
Код ̛̛̬̐̍д̌. ʧод ̛̭п̼т̛̦̌́. 

ʥ̬̌ко̏к̌ 



73 

 

ɞ) ɪɚɫɩɟɱɚɬɵɜɚɬɶ ɜ ɜɢɞɟ ɨɬɱɟɬɨɜ ɢ ɬɚɛɥɢɰ ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɛɭɦɚɠɧɵɯ ɢɥɢ ɫɨɯɪɚɧɹɬɶ ɟɟ 
ɧɚ ɜɧɟɲɧɢɯ ɷɥɟɤɬɪɨɧɧɵɯ ɧɨɫɢɬɟɥɹɯ; ɟ) ɫɨɪɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɩɨ ɥɸɛɨɦɭ ɢɡ ɢɦɟɸɳɢɯɫɹ 
ɩɚɪɚɦɟɬɪɨɜ.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ɋɢɫ. 4. Ɉɫɧɨɜɧɚɹ ɷɤɪɚɧɧɚɹ ɮɨɪɦɚ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɩɨ ɩɨɬɨɦɤɚɦ ɝɢɛɪɢɞɧɵɯ 

ɤɨɦɛɢɧɚɰɢɢ ɜ ɫɟɥɟɤɰɢɨɧɧɨɦ ɩɢɬɨɦɧɢɤɟ ɋɉ2 ɛɚɡɵ «ɋɟɥɟɤɰɢɹ ɪɚɫɬɟɧɢɣ» 

 

Ⱦɥɹ ɨɬɪɚɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɧɚɩɪɚɜɥɟɧɢɣ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɜ ɂɉɋ «Sela» 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɟɜɹɬɶ ɮɨɪɦ ɨɬɱɺɬɨɜ (ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɮɨɪɦɚɬɢɪɨɜɚɧɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜɵɛɪɚɧɧɵɯ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɞɚɧɧɵɯ, ɜɵɜɨɞɢɦɨɟ ɧɚ ɷɤɪɚɧ, 
ɩɟɱɚɬɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɢɥɢ ɜ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ) (ɪɢɫ. 5). ɋ ɩɨɦɨɳɶɸ ɥɟɝɤɨ 
ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɡɚɩɪɨɫɨɜ ɢ ɷɤɪɚɧɧɵɯ ɮɨɪɦ ɨɬɱɺɬɨɜ ɞɚɧɧɵɟ ɢɡ ɛɚɡɵ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ 
ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɨɦ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜɢɞɟ. 

Ɏɨɪɦɢɪɭɟɦɵɟ ɨɬɱɟɬɵ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɧɚɩɪɚɜɥɟɧɢɹ: ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ – ɩɨ 
ɠɭɪɧɚɥɭ ɫɤɪɟɳɢɜɚɧɢɣ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ ɜɵɛɨɪ ɝɢɛɪɢɞɧɨɣ ɤɨɦɛɢɧɚɰɢɢ, ɝɨɞɚ ɢ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɬɛɨɪɚ; ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ, ɜɤɥɸɱɚɸɳɢɟ ɧɨɦɟɪ ɩɨɤɨɥɟɧɢɹ ɝɢɛɪɢɞɚ, 
ɫɭɦɦɚɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɫɭɬɫɬɜɢɹ (ɱɢɫɥɚ) ɨɛɴɟɤɬɨɜ ɢɥɢ ɢɯ ɩɨɬɨɦɤɨɜ ɜ ɭɤɚɡɚɧɧɵɟ 
ɢɫɫɥɟɞɨɜɚɬɟɥɟɦ ɩɟɪɢɨɞɵ ɩɨ ɩɢɬɨɦɧɢɤɚɦ; ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɪɢɡɧɚɤɢ 
ɩɨɬɨɦɤɨɜ, ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɬɚɧɞɚɪɬɨɜ; ɫɜɨɞɧɵɟ, ɨɬɪɚɠɚɸɳɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɤɪɟɳɢɜɚɧɢɣ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɫɟɥɟɤɰɢɢ – ɩɨ ɱɢɫɥɭ (ɫɭɦɦɚɪɧɨ) 
ɩɨɬɨɦɤɨɜ ɨɬɞɟɥɶɧɵɯ ɤɨɦɛɢɧɚɰɢɣ, ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɜ ɫɨɫɬɚɜɟ ɤɨɦɛɢɧɚɰɢɣ ɢɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɧɫɤɨɣ ɥɢɛɨ ɨɬɰɨɜɫɤɨɣ ɮɨɪɦɵ (ɪɢɫ. 6). 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɬɱɟɬɨɜ ɜ ɜɢɞɟ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɨɜ (ɫɦ. ɪɢɫ. 6) ɩɨɡɜɨɥɹɟɬ 
ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɵ Excel ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɪɨɝɪɚɦɦɵ (Statistica, Snedecor 
ɢ ɞɪ.) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɯ ɪɚɡɧɨɫɬɨɪɨɧɧɟɝɨ ɚɧɚɥɢɡɚ. 



74 

 

ɇɚɦɢ ɩɪɟɞɥɨɠɟɧɵ ɩɨɞɯɨɞɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɞɚɧɧɵɯ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɩɟɲɧɨɫɬɢ ɩɪɢɜɥɟɱɟɧɢɹ ɢɫɯɨɞɧɵɯ ɮɨɪɦ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ 
ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɧɨɜɵɯ ɫɨɪɬɨɜ. Ɉɧɢ ɜɤɥɸɱɚɸɬ ɫɥɟɞɭɸɳɢɟ 
ɩɪɢɧɰɢɩɵ:  

– Ɋɨɞɢɬɟɥɶɫɤɢɟ ɮɨɪɦɵ, ɛɟɡɭɫɥɨɜɧɨ ɨɛɥɚɞɚɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɨɬɥɢɱɢɬɟɥɶɧɵɦɢ 
ɱɟɪɬɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɥɭɱɲɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɫɬɧɵɯ ɮɨɪɦ ɹɱɦɟɧɹ 
(ɋɭɪɢɧ, 2011). Ʉɨɥɢɱɟɫɬɜɨ ɜɨɜɥɟɱɟɧɧɵɯ ɜ ɝɢɛɪɢɞɢɡɚɰɢɸ ɢɫɯɨɞɧɵɯ ɮɨɪɦ ɨɱɟɧɶ 
ɧɟɪɚɜɧɨɦɟɪɧɨ ɢ ɢɧɬɟɪɟɫɧɨ ɧɟ ɫɚɦɨ ɩɨ ɫɟɛɟ, ɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɫɭɳɟɫɬɜɥɟɧɧɵɦ 
ɤɨɦɛɢɧɚɰɢɹɦ ɢ ɢɯ ɭɫɩɟɲɧɨɫɬɢ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Ɋɢɫ. 5. Ȼɥɨɤ-ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɬɱɟɬɨɜ ɩɨ ɞɚɧɧɵɦ ɛɚɡɵ 

 «ɋɟɥɟɤɰɢɹ ɪɚɫɬɟɧɢɣ» ɫ ɩɨɦɨɳɶɸ ɂɉɋ «Sela» 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Ɋɢɫ.  6. ɉɪɢɦɟɪ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɬɱɟɬɚ ɩɨ ɞɚɧɧɵɦ ɛɚɡɵ  
«ɋɟɥɟɤɰɢɹ ɪɚɫɬɟɧɢɣ» ɫ ɩɨɦɨɳɶɸ ɂɉɋ «Sela» ɜ ɬɟɤɫɬɨɜɨɦ ɮɨɪɦɚɬɟ 

ʦ̼̍о̬к̛ пото̥ко̏ 

̛̛̬̐̍д̦о̜ 
ко̶̛̛̛̥̦̍̌; 
̬од̛тел̭̽ко̜ ̴о̬̥̼; 

по ̐оду ̛̭п̼т̛̦̌́; 
по ̦̌п̬̌̏лѐ̛̦ 
от̍о̬̌. 

ОТЧЕТЫ 

ˁ̏од̦̼е отчет̼ ̴̴̾ект̛̦̏о̭т̛ 
̭к̬ещ̛̛̦̏̌́ по ч̛̭лу пото̥ко̏ ̏ 

̭елек̶̛о̵̦̦̼ п̛то̛̥̦к̵̌  

ʦ̼̍о̬к̛ по кол̛че̭т̏е̦̦̼̥ 
п̛̬̦̌̚к̥̌: 
̏е̐ет̶̛̌о̦̦̼̜ пе̛̬од; 
у̭то̜ч̛̏о̭т̽ к ̍оле̦̥́̚; 
у̭то̜ч̛̏о̭т̽ к поле̛̦̐̌̀; 
̥̭̭̌̌ ϭϬϬϬ ̚е̬е̦; 
у̬о̙̜̦̌о̭т̽. 

ʿо ̬од̛тел̭̽ко̜ 
̴о̬̥е  

ʿо ̛̛̬̐̍д̦о̜ 
ко̶̛̛̛̥̦̍̌ 

отдел̦̽о ̏ к̌че̭т̏е 
̥̌те̛̬̦̭ко̜ л̛̍о 
от̶о̭̏ко̜ ̴о̬̥̼ 

 

 

пото̥ко̏ ̬од̛тел̭̽к̵̛ 
̴о̬̥ 

̭т̦̌д̬̌то̏ 
̏ ̭о̭т̌̏е 

ко̶̛̛̛̥̦̍̌ 

ʿо Эʧʧ 
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– ȿɫɥɢ ɞɢɧɚɦɢɤɚ ɩɪɢɜɥɟɱɟɧɢɹ ɜ ɫɟɥɟɤɰɢɸ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɜɹɡɚɧɚ ɫ 
ɨɫɭɳɟɫɬɜɥɟɧɧɵɦ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɨɛɴɟɦɨɦ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɱɬɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ 
ɨɩɪɟɞɟɥɹɟɬ ɧɚɩɨɥɧɟɧɢɟ ɫɟɥɟɤɰɢɨɧɧɵɯ ɩɢɬɨɦɧɢɤɨɜ ɜ ɩɨɫɥɟɞɭɸɳɢɟ ɝɨɞɵ, ɬɨ ɜɵɛɪɚɤɨɜɤɚ ɩɨ 
ɷɬɚɩɚɦ ɫɟɥɟɤɰɢɢ ɭɠɟ ɨɬɪɚɠɚɟɬ ɞɟɣɫɬɜɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɚ ɧɟ ɬɨɥɶɤɨ ɫɭɛɴɟɤɬɢɜɧɨɝɨ 
ɜɥɢɹɧɢɟ ɫɟɥɟɤɰɢɨɧɟɪɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɨɩɚɞɚɧɢɟ ɩɨɬɨɦɤɨɜ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɜ ɫɬɚɪɲɢɟ 
ɩɢɬɨɦɧɢɤɢ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɱɚɫɬɨɬɵ ɢɯ ɩɪɢɜɥɟɱɟɧɢɹ ɜ ɝɢɛɪɢɞɢɡɚɰɢɸ, ɬɚɤ ɢ ɨɬ ɭɫɩɟɲɧɨɫɬɢ 
ɩɪɨɯɨɠɞɟɧɢɹ ɢɯ ɩɨɬɨɦɤɨɜ ɩɨ ɷɬɚɩɚɦ ɫɟɥɟɤɰɢɢ.  

– Ⱦɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɝɢɛɪɢɞɢɡɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɢɥɢ ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɟɝɢɨɧɨɜ 
ɩɪɟɞɥɨɠɟɧ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɩɨɞɯɨɞ, ɜɤɥɸɱɚɸɳɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. ɇɚɩɪɢɦɟɪ, 
ɬɚɤɢɟ ɤɚɤ ɫɪɚɜɧɟɧɢɟ ɗȽȽ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ, ɨɬɪɚɠɚɸɳɟɦɭ ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɭɫɩɟɲɧɵɯ 
ɤɨɦɛɢɧɚɰɢɣ (ɢɦɟɸɳɢɯ ɩɨɬɨɦɤɨɜ) ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɢ ɷɬɨɦ ɪɨɞɢɬɟɥɶɫɤɢɯ 
ɮɨɪɦ, ɧɚ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɷɬɚɩɚɯ ɫɟɥɟɤɰɢɢ (Ɂɨɛɨɜɚ, 2006). ɂɥɢ ɞɥɹ ɫɪɚɜɧɟɧɢɹ 
ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɪɚɜɧɵɟ ɨɬɧɨɲɟɧɢɸ 
ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɨɦɤɨɜ ɢ ɱɢɫɥɚ ɝɢɛɪɢɞɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɫ ɷɬɢɦ ɪɨɞɢɬɟɥɟɦ (ɫɭɦɦɚɪɧɨ ɥɢɛɨ ɜ 
ɤɚɱɟɫɬɜɟ ɨɬɰɨɜɫɤɨɣ ɢɥɢ ɦɚɬɟɪɢɧɫɤɨɣ ɮɨɪɦɵ) (Ɂɨɛɨɜɚ ɢ ɞɪ., 2005; Ɂɨɛɨɜɚ, 2008). 

ɉɪɟɞɥɨɠɟɧ ɤɪɢɬɟɪɢɣ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɯɨɞɧɵɯ ɮɨɪɦ 
ɜ ɤɚɱɟɫɬɜɟ ɞɨɧɨɪɨɜ ɚɞɚɩɬɢɜɧɨɫɬɢ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɄɗɎɈ, ɪɚɜɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɥɢɧɢɣ, 
ɨɬɨɛɪɚɧɧɵɯ ɜ ɋɉ-1 ɨɬ ɨɞɧɨɣ ɝɢɛɪɢɞɧɨɣ ɤɨɦɛɢɧɚɰɢɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɫɚɦɨɦ 
ɪɚɧɧɟɦ ɷɬɚɩɟ ɫɟɥɟɤɰɢɢ. ɉɪɢɦɟɪ ɬɚɤɨɝɨ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ, ɢɡ ɤɨɬɨɪɨɣ ɯɨɪɨɲɨ 
ɜɢɞɧɨ, ɱɬɨ ɥɢɧɢɹ ɋ-69-9083, ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɨ ɩɪɢɜɥɟɤɚɟɦɚɹ ɜ ɝɢɛɪɢɞɢɡɚɰɢɸ, ɢɦɟɟɬ 
ɜɵɫɨɤɢɣ ɄɗɎɈ, ɪɚɜɧɵɣ 32,9, ɢ ɫɚɦɨɟ ɦɧɨɝɨɱɢɫɥɟɧɧɨɟ ɩɨɬɨɦɫɬɜɨ ɜ Ʉɋɂ ɬɪɟɬɶɟɝɨ ɝɨɞɚ.  

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɬɨɦɫɬɜɚ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɝɢɛɪɢɞɧɵɯ ɤɨɦɛɢɧɚɰɢɣ, ɫ 
ɫɚɦɵɦɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɨɬɛɨɪɚɦɢ ɜ ɋɉ-1 

 

Ɋɨɞɢɬɟɥɶɫɤɚɹ 

 ɮɨɪɦɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɝɢɛɪɢɞɧɵɯ 

ɤɨɦɛɢɧɚɰɢɣ 

ɄɗɎɈ 
Ʉɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ ɜ ɩɢɬɨɦɧɢɤɟ 

ɋɉ-1 Ʉɉ Ʉɋɂ-1 Ʉɋɂ-3 

Ʉɪɚɫɧɨɹɪɫɤɢɣ 80 82     8,32 682 260   7 2 

Ʉɟɞɪ 45 17,8 803 373 22 3 

Ⱦɢɧɚ 20 16,9 338 203  5 1 

Ƚ-15910 15 10,2 153   44  6 – 

Ʉ-27058 19 10,6 201   90  1 – 

Ƚ-15910 15 10,2 153   44  6 1 

ɍ-53-851  7 26,9 188   80  5 1 

ɋ-69-9083  7 32,9 230 115 21 8 

 

ɉɪɟɞɥɨɠɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɦɟɟɬ ɡɧɚɱɢɦɭɸ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɤɨɪɪɟɥɹɰɢɸ ɫ 
ɨɬɛɨɪɨɦ ɜ ɋɉ-2 (r = 0.368), ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɫɨɪɬɨɢɫɩɵɬɚɧɢɢ (ɉɋɂ) (0.453), ɜ Ʉɋɂ 
(0.512) (ɩɨɪɨɝɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɚ ɭɪɨɜɧɟ 1% – r=0.4179, 5% – 

r=0.3180), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɭɫɩɟɲɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ 
ɢɫɯɨɞɧɨɣ ɮɨɪɦɵ ɜ ɝɢɛɪɢɞɢɡɚɰɢɸ ɭɠɟ ɧɚ ɪɚɧɧɟɦ ɷɬɚɩɟ (ɨɬɛɨɪ ɜ ɋɉ-1) (Ɂɨɛɨɜɚ, 2008). 

ɉɨɧɹɬɧɨ, ɱɬɨ ɱɟɦ ɜɵɲɟ ɤɨɷɮɮɢɰɢɟɧɬ, ɬɟɦ ɩɟɪɫɩɟɤɬɢɜɧɟɟ ɮɨɪɦɚ, ɟɝɨ ɢɦɟɸɳɚɹ. 
ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɟɞɟɧɢɣ ɛɚɡɵ ɞɚɧɧɵɯ ɧɚɦɢ ɜɵɞɟɥɟɧɵ ɫɨɪɬɚ ɢ ɥɢɧɢɢ ɤɪɚɫɧɨɹɪɫɤɨɣ 
ɫɟɥɟɤɰɢɢ, ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɟ ɧɚ ɪɨɥɶ ɞɨɧɨɪɨɜ ɚɞɚɩɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɜ ɭɫɥɨɜɢɹɯ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

ɋɭɦɦɢɪɭɹ ɫɤɚɡɚɧɧɨɟ, ɦɨɠɧɨ ɞɚɬɶ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɬɪɚɤɬɨɜɤɭ ɷɬɨɦɭ 
ɤɨɷɮɮɢɰɢɟɧɬɭ – ɱɟɦ ɛɨɥɟɟ ɪɚɡɧɨɨɛɪɚɡɧɵɣ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɢ ɤɚɱɟɫɬɜɟɧɧɨɦ 
ɨɬɧɨɲɟɧɢɢ ɨɬɛɢɪɚɟɬɫɹ ɦɚɬɟɪɢɚɥ ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɫɟɥɟɤɰɢɢ, ɬɟɦ ɛɨɥɟɟ ɜɟɪɨɹɬɧɨ 
ɜɵɞɟɥɟɧɢɟ ɢɡ ɧɟɝɨ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɡɨɧɵ ɮɨɪɦ.  

ɂɧɬɟɝɪɢɪɨɜɚɧɢɟ ɤɚɬɚɥɨɝɚ ɫɩɟɤɬɪɚ ɝɨɪɞɟɢɧɨɜ ɫ ȻȾ «ɋɟɥɟɤɰɢɹ ɹɱɦɟɧɹ» ɩɨɡɜɨɥɹɟɬ 
ɨɩɟɪɚɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɜɟɪɤɭ ɫɨɨɬɜɟɬɫɬɜɢɹ ɪɨɞɨɫɥɨɜɧɨɣ ɫɨɪɬɨɜ ɢ ɫɟɥɟɤɰɢɨɧɧɵɯ 
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ɥɢɧɢɣ, ɨɬɥɢɱɚɬɶ ɦɚɥɨ ɪɚɡɥɢɱɢɦɵɟ ɩɨ ɤɨɦɩɥɟɤɫɭ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɮɨɪɦɵ, 
ɨɩɪɟɞɟɥɹɬɶ ɢɫɬɨɱɧɢɤɢ ɩɨɹɜɥɟɧɢɹ ɦɢɧɨɪɧɵɯ ɛɢɨɬɢɩɨɜ ɜ ɝɨɦɨɝɟɧɧɵɯ ɩɨ ɝɨɪɞɟɢɧɚɦ 
ɫɨɪɬɚɯ ɩɪɢ ɢɯ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɟ, ɢɫɫɥɟɞɨɜɚɬɶ ɜɡɚɢɦɨɫɜɹɡɢ ɚɥɥɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɛɥɨɤɨɜ 
ɝɨɪɞɟɢɧɨɜ ɫ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, ɜɵɞɟɥɹɬɶ ɤɨɧɬɪɚɫɬɧɵɟ ɩɨ ɷɬɢɦ 
ɩɪɢɡɧɚɤɚɦ ɮɨɪɦɵ. 

ȿɳɟ ɨɞɧɢɦ ɧɟɦɚɥɨɜɚɠɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɣ ɢ ɩɨɞɨɛɧɵɯ ɛɚɡ 
ɞɚɧɧɵɯ, ɨɫɨɛɟɧɧɨ ɨɬɪɚɠɚɸɳɢɯ ɦɧɨɝɨɥɟɬɧɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɟɥɟɤɰɢɨɧɧɵɯ ɢ ɪɚɣɨɧɢɪɨɜɚɧɧɵɯ ɮɨɪɦ, ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 
ɦɨɧɢɬɨɪɢɧɝɚ ɩɨ ɜɥɢɹɧɢɸ ɢɡɦɟɧɟɧɢɣ ɤɥɢɦɚɬɚ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɫɜɨɣɫɬɜɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ ɡɟɪɧɨɜɵɯ, ɜ ɱɚɫɬɧɨɫɬɢ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɷɬɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɜɵɬɟɤɚɟɬ ɢɡ ɨɩɚɫɟɧɢɣ ɝɥɨɛɚɥɶɧɨɝɨ ɩɨɬɟɩɥɟɧɢɹ ɢ ɭɱɟɬɚ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɂɉɋ «ɋɟɥɟɤɰɢɹ» ɫɥɭɠɢɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɤɚɤ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɯɪɚɧɟɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɧɚɬɭɪɧɵɯ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɟɜɵɯ ɢ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɨɰɟɧɨɤ, ɬɚɤ ɢ ɞɥɹ ɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɚ ɬɚɤɠɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɞɚɧɧɵɯ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɨɡɜɨɥɹɟɬ 
ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɬɢɜɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɝɢɛɪɢɞɢɡɚɰɢɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɢɫɯɨɞɧɵɯ ɮɨɪɦ ɫ ɭɱɟɬɨɦ ɢɯ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɤɨɦɛɢɧɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɞɨɧɨɪɧɵɯ ɫɜɨɣɫɬɜ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɥɚɫɬɢ ɫɟɥɟɤɰɢɢ 
ɜɨɡɧɢɤɚɟɬ ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɧɬɟɝɪɚɰɢɢ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ, ɝɟɧɨɬɢɩɢɱɟɫɤɢɯ, 
ɫɟɥɟɤɰɢɨɧɧɵɯ, ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɭɫɤɨɪɟɧɢɹ ɷɬɚɩɨɜ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ.  

Ɍɚɤ, ɭɫɢɥɢɹɦɢ ɫɨɬɪɭɞɧɢɤɨɜ ɂɧɫɬɢɬɭɬɚ ɰɢɬɨɥɨɝɢɢ ɢ ɝɟɧɟɬɢɤɢ ɋɈ ɊȺɇ ɢ 
ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɞɥɹ ɚɧɚɥɢɡɚ ɜɡɚɢɦɨɫɜɹɡɢ ɮɟɧɨɬɢɩ–
ɝɟɧɨɬɢɩ–ɨɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ ɭ ɩɲɟɧɢɰɵ ɫɨɡɞɚɧɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɫɢɫɬɟɦɚ WheatPGE. 
ɋɢɫɬɟɦɚ ɫɥɭɠɢɬ ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɪɚɡɧɨɪɨɞɧɵɯ ɞɚɧɧɵɯ ɨ ɪɚɫɬɟɧɢɢ, ɯɪɚɧɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɬɧɨɲɟɧɢɹɯ, ɨɩɢɫɵɜɚɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɬɟɧɢɹ, ɟɝɨ 
ɝɟɧɨɬɢɩɚ, ɮɟɧɨɬɢɩɚ ɢ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ ɞɨɫɬɭɩɚ ɤ ɧɟɣ. ɋɢɫɬɟɦɚ ɢɦɟɟɬ web-

ɢɧɬɟɪɮɟɣɫ ɢ ɞɨɫɬɭɩɧɚ ɩɨ ɚɞɪɟɫɭ www.wheatdb.org (Ƚɟɧɚɟɜ ɢ ɞɪ., 2011). ɋɨɬɪɭɞɧɢɤɚɦɢ 
ɋɢɛɢɪɫɤɨɝɨ ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ ɚɝɪɚɪɧɵɯ ɩɪɨɛɥɟɦ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ ɢ 
ɋɢɛɢɪɫɤɨɝɨ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ ɢ ɫɟɥɟɤɰɢɢ 
Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ ɪɚɡɪɚɛɨɬɚɧɵ ɛɚɡɚ ɞɚɧɧɵɯ ɩɨ ɮɨɪɦɚɦ ɬɪɢɬɢɤɚɥɟ ɢ ɩɪɨɝɪɚɦɦɚ ɞɥɹ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɟɥɟɤɰɢɨɧɧɨɣ ɨɰɟɧɤɢ ɷɬɢɯ ɮɨɪɦ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɩɪɟɞɥɨɠɟɧɧɨɦ ɚɜɬɨɪɚɦɢ 
ɚɥɝɨɪɢɬɦɟ ɛɚɡɨɜɨɣ ɨɰɟɧɤɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɩɪɢɡɧɚɤɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɟɝɨ ɡɧɚɱɢɦɨɫɬɢ 
(Ƚɪɟɛɟɧɧɢɤɨɜɚ ɢ ɞɪ., 2012 ɚ, ɛ). Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɥɟɤɰɢɢ ɫɥɭɠɢɬ ɢ 
ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɢɞɧɨɫɬɢ ɪɚɫɬɟɧɢɣ (Ʉɭɡɧɟɰɨɜɚ, Ⱥɩɨɥɢɧɚɪɶɟɜɚ, 
2012). 

Ɂɚɤɥɸɱɟɧɢɟ 

 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɥɢɲɶ ɧɟɤɨɬɨɪɵɟ ɩɨɞɯɨɞɵ ɤ ɚɧɚɥɢɡɭ ɦɧɨɝɨɥɟɬɧɢɯ 
ɫɟɥɟɤɰɢɨɧɧɵɯ ɞɚɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ (ɛɚɡ ɞɚɧɧɵɯ, ɂɉɋ, 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ). ɇɚ ɧɚɲ ɜɡɝɥɹɞ, ɧɟɨɛɯɨɞɢɦɨ ɲɢɪɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɫɚɦɢ 
ɛɚɡɵ ɞɚɧɧɵɯ, ɬɚɤ ɢ ɜɨɡɦɨɠɧɨɫɬɢ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɦɢ ɫɟɥɟɤɰɢɨɧɧɵɦɢ 
ɞɚɧɧɵɦɢ ɢ ɢɯ ɚɧɚɥɢɡɨɦ. ɋɨɡɞɚɧɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɤɚɤ ɢ ɞɪɭɝɢɟ ɚɧɚɥɨɝɢɱɧɵɟ 
ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ, ɢɦɟɸɬ ɲɢɪɨɤɢɟ ɩɟɪɫɩɟɤɬɢɜɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɤ ɜ ɤɚɱɟɫɬɜɟ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɬɚɤ ɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ȼɟɡ ɷɬɢɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɹɱɟɟɤ ɛɭɞɟɬ ɡɚɬɪɭɞɧɟɧ 
ɦɨɛɢɥɶɧɵɣ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɫɩɟɰɢɚɥɢɫɬɚɦɢ, ɡɚɧɹɬɵɦɢ ɫɨɡɞɚɧɢɟɦ ɢ 
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ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨɦ ɫɨɪɬɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɢ ɩɟɪɟɯɨɞ ɤ ɬɟɯɧɨɥɨɝɢɹɦ 
ɬɨɱɧɨɝɨ ɡɟɦɥɟɞɟɥɢɹ. 

ȿɫɥɢ ɨɰɟɧɨɱɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɵɛɨɪ ɥɭɱɲɢɯ ɫɨɪɬɨɜ ɩɨ 
ɮɟɧɨɬɢɩɢɱɟɫɤɢɦ ɢɧɞɟɤɫɚɦ, ɩɨɞɛɨɪ ɪɨɞɢɬɟɥɶɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɫɟɥɟɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ, ɬɨ ɫɟɥɟɤɰɢɨɧɧɵɟ – ɤɪɨɦɟ ɫɬɚɧɞɚɪɬɧɵɯ ɮɭɧɤɰɢɣ ɯɪɚɧɟɧɢɹ ɢ 
ɩɨɢɫɤɚ ɢɧɮɨɪɦɚɰɢɢ – ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɢɦɟɸɳɢɯɫɹ ɜ ɛɚɡɟ 
ɫɜɟɞɟɧɢɣ ɩɭɬɟɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɨɪɬɚ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɩɨ ɬɪɟɛɭɟɦɵɦ 
ɩɚɪɚɦɟɬɪɚɦ ɞɚɧɧɵɯ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɪɨɝɪɚɦɦɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɟɥɟɤɰɢɨɧɟɪɵ ɢɦɟɸɬ 
ɭɧɢɤɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɚɧɚɥɢɡɚ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ, ɩɪɨɜɟɞɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 
ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɨɫɧɨɜɧɵɟ ɫɟɥɟɤɰɢɨɧɧɵɟ ɢ 
ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɵɜɲɢɯ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɮɨɪɦ 
ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ.  

ɋɨɡɞɚɧɧɵɟ ɫɢɛɢɪɫɤɢɦɢ ɭɱɟɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ ɹɜɥɹɸɬɫɹ 
ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ, ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɩɨɥɧɨɰɟɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 
ɩɨɫɥɟɞɭɸɳɟɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚɤɨɩɥɟɧɧɵɯ ɞɚɧɧɵɯ ɧɟ ɬɨɥɶɤɨ ɩɨ ɡɟɪɧɨɜɵɦ, 
ɧɨ ɢ ɞɪɭɝɢɦ ɪɚɫɬɢɬɟɥɶɧɵɦ ɤɭɥɶɬɭɪɚɦ, ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɫɟɥɟɤɰɢɢ 
ɪɚɫɬɟɧɢɣ ɢ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɭɦɟɧɶɲɟɧɢɹ ɫɪɨɤɨɜ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɫɨɪɬɨɜ.  
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Summary 

 
Fifteen hundred accessions from the global potato collection were studied in 2007–2011 in the 

Almaty Province of Kazakhstan.The research was carried out in two soil and climatic zones, namely 

inthe foothillscharacterized by strong degeneration of potatoand in the mountains favorable for potato 

cultivation. 
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ɩɪɢɡɧɚɤɨɜɭɸ ɤɨɥɥɟɤɰɢɸ ɢɫɬɨɱɧɢɤɨɜ ɞɥɹ ɫɟɥɟɤɰɢɢ ɤɚɪɬɨɮɟɥɹ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɢɡɭɱɟɧɢɸ ɨɛɪɚɡɰɨɜ ɤɚɪɬɨɮɟɥɹ ɦɢɪɨɜɨɣ ɤɨɥɥɟɤɰɢɢ ɩɪɨɜɨɞɢɥɢ ɜ 2007–2011 ɝɝ. ɜ 
Ⱥɥɦɚɬɢɧɫɤɨɣ ɨɛɥɚɫɬɢ Ʉɚɡɚɯɫɬɚɧɚ, ɜ ɞɜɭɯ ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ (ɩɪɟɞɝɨɪɧɨɣ, 
ɝɞɟ ɩɨɫɬɨɹɧɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɫɢɥɶɧɨɟ ɜɵɪɨɠɞɟɧɢɟ ɤɚɪɬɨɮɟɥɹ, ɢ ɝɨɪɧɨɣ, ɛɥɚɝɨɩɪɢɹɬɧɨɣ 
ɞɥɹ ɜɨɡɞɟɥɵɜɚɧɢɹ ɷɬɨɣ ɤɭɥɶɬɭɪɵ). ȼ ɡɚɞɚɱɭ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɯɨɞɢɥɨ ɢɡɭɱɟɧɢɟ 
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ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɪɚɡɰɨɜ ɢɡ ɦɢɪɨɜɨɣ ɤɨɥɥɟɤɰɢɢ ɤɚɪɬɨɮɟɥɹ ɜ ɭɫɥɨɜɢɹɯ 
ɸɝɨ-ɜɨɫɬɨɤɚ Ʉɚɡɚɯɫɬɚɧɚ ɢ ɜɵɞɟɥɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɫɟɥɟɤɰɢɢ. 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɫɩɨɥɶɡɨɜɚɥɢ 1500 ɨɛɪɚɡɰɨɜ ɦɢɪɨɜɨɣ ɤɨɥɥɟɤɰɢɢ. ɉɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɸ ɩɨɥɨɜɢɧɚ ɫɨɪɬɨɜ ɢ ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ, ɫɨɡɞɚɧɧɵɯ ɪɨɫɫɢɣɫɤɢɦɢ 
ɫɟɥɟɤɰɢɨɧɟɪɚɦɢ, 19% ɨɛɪɚɡɰɨɜ ɢɡ ɫɬɪɚɧ ȿɜɪɨɩɵ, 18% ɨɛɪɚɡɰɨɜ ɤɚɡɚɯɫɬɚɧɫɤɨɣ 
ɫɟɥɟɤɰɢɢ, ɚ 13% ɨɛɪɚɡɰɨɜ ɢɡ ɞɪɭɝɢɯ ɫɬɪɚɧ ɦɢɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɫɬɚɧɞɚɪɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 
ɥɭɱɲɢɟ ɫɨɪɬɚ, ɪɚɣɨɧɢɪɨɜɚɧɧɵɟ ɜ Ⱥɥɦɚɬɢɧɫɤɨɣ ɨɛɥɚɫɬɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɪɚɧɧɟɫɩɟɥɵɣ 
ɫɨɪɬ Latona, ɫɪɟɞɧɟɪɚɧɧɢɣ ɫɨɪɬ Ɍɟɧɢɡ ɢ ɫɪɟɞɧɟɫɩɟɥɵɣ ɫɨɪɬ Ⱥɤɫɨɪ. ɂɡɭɱɟɧɢɟ ɢ ɨɰɟɧɤɭ 
ɤɨɥɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɢɥɢ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɢ 
ɪɟɤɨɦɟɧɞɚɰɢɣ: ȼɫɟɪɨɫɫɢɣɫɤɨɝɨ ɇɂɂ ɤɚɪɬɨɮɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢɦ. Ⱥ. Ƚ. Ʌɨɪɯɚ 
(ɋɢɦɚɤɨɜ ɢ ɞɪ., 2006); ȼɫɟɪɨɫɫɢɣɫɤɨɝɨ ɇɂɂ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ ɢɦ. ɇ. ɂ. ȼɚɜɢɥɨɜɚ 
(ɒɢɧɤɚɪɟɜ, 1988: Ʉɢɪɭ ɢ ɞɪ., 2010) ɢ ɇɉɐ ɇȺɇ Ȼɟɥɚɪɭɫɢ ɩɨ ɤɚɪɬɨɮɟɥɟɜɨɞɫɬɜɭ ɢ 
ɩɥɨɞɨɨɜɨɳɟɜɨɞɫɬɜɭ (Ȼɚɧɚɞɵɫɟɜ ɢ ɞɪ., 2003). ɉɨ ɪɹɞɭ ɢɫɫɥɟɞɭɟɦɵɯ ɫɩɟɰɢɮɢɱɟɫɤɢɯ 
ɜɨɩɪɨɫɨɜ ɜɧɟɫɟɧɵ ɢɡɦɟɧɟɧɢɹ ɢ ɞɨɩɨɥɧɟɧɢɹ ɤ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ ɦɟɬɨɞɢɱɟɫɤɢɦ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦ. Ɍɚɤ, ɞɥɹ ɢɡɭɱɟɧɢɹ ɠɚɪɨɫɬɨɣɤɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɬɨɞɵ Ɏ. Ɏ. Ɇɚɰɤɨɜɚ 
(Ɇɚɰɤɨɜ, 1936) ɢ Ɇ. Ⱦ. Ʉɭɲɧɢɪɟɧɤɨ (Ʉɭɲɧɢɪɟɧɤɨ, 1975), ɚ ɬɚɤɠɟ Ɉ. ɉ. Ɂɭɛɤɭɫɚ (1976) 
ɫ ɦɨɞɢɮɢɤɚɰɢɹɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɧɚɦɢ ɞɥɹ ɤɭɥɶɬɭɪɵ ɤɚɪɬɨɮɟɥɹ (Ɇɨɲɧɹɤɨɜ ɢ ɞɪ., 
1997). Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɚɤɰɢɢ ɤɥɭɛɧɟɣ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɨɜɨɞɢɥɢ ɩɨ 
ɦɟɬɨɞɢɤɚɦ ɇ. ɇ. ɂɜɚɧɨɜɚ (1923), ȼ. Ɏ. Ⱥɥɶɬɟɪɝɨɬɚ (1963) ɢ ɉ. Ⱥ. Ƚɟɧɤɟɥɹ (1979). 
Ɂɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɪɚɡɰɨɜ ɨɩɪɟɞɟɥɹɥɢ ɩɨ Ɏ. Ⱥ. ɇɨɜɢɤɨɜɭ (1940) ɢ Ƚ. ȼ. ɍɞɨɜɟɧɤɨ 
(1973). 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

  

ɉɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɤɚɪɬɨɮɟɥɹ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɫɤɥɚɞɵɜɚɥɢɫɶ ɧɟɨɞɢɧɚɤɨɜɨ 
ɩɨ ɝɨɞɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɇɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɛɵɥɢ 2009-ɣ ɢ 2010-ɣ ɝɨɞɵ. ȼ 
ɨɫɬɚɥɶɧɵɟ ɝɨɞɵ, ɜ ɩɟɪɢɨɞ ɨɛɪɚɡɨɜɚɧɢɹ ɤɥɭɛɧɟɣ (ɢɸɧɶ–ɚɜɝɭɫɬ), ɧɚɛɥɸɞɚɥɚɫɶ ɠɚɪɤɚɹ ɢ 
ɫɭɯɚɹ ɩɨɝɨɞɚ, ɩɨɡɜɨɥɢɜɲɚɹ ɞɨɫɬɨɜɟɪɧɨ ɨɰɟɧɢɬɶ ɨɛɪɚɡɰɵ ɩɨ ɠɚɪɨ- ɢ 
ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɥɟɤɫɧɨɣ ɩɹɬɢɥɟɬɧɟɣ ɨɰɟɧɤɢ ɨɛɪɚɡɰɨɜ, ɛɵɥɢ 
ɫɮɨɪɦɢɪɨɜɚɧɵ ɩɪɢɡɧɚɤɨɜɵɟ ɤɨɥɥɟɤɰɢɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɟ. 
Ɇɧɨɝɨɨɛɪɚɡɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ 
ɤɚɡɚɯɫɬɚɧɫɤɨɣ ɫɟɥɟɤɰɢɢ. Ɍɚɤ, ɢɡ 1500 ɨɛɪɚɡɰɨɜ ɝɟɧɨɮɨɧɞɚ ɤɚɪɬɨɮɟɥɹ Ɋɟɫɩɭɛɥɢɤɢ 
Ʉɚɡɚɯɫɬɚɧ 14% ɫɨɫɬɚɜɥɹɟɬ ɝɪɭɩɩɚ ɪɚɧɧɢɯ, 18% – ɫɪɟɞɧɟɪɚɧɧɢɯ, 50% – ɫɪɟɞɧɟɫɩɟɥɵɯ, 
18% – ɫɪɟɞɧɟɩɨɡɞɧɢɯ ɢ ɩɨɡɞɧɢɯ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɫɟɥɟɤɰɢɢ 
ɤɚɪɬɨɮɟɥɹ ɧɚ ɩɨɥɟɜɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɢɪɭɫɧɵɦ ɛɨɥɟɡɧɹɦ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɪɬɚ: 

Ⱥɤɤɨɥɶ, Ⱥɤɫɨɪ, Ⱥɥɚɬɚɭ, Ⱥɪɚɥ, Ⱥɪɧɢɤɚ, Ⱥɪɯɢɞɟɹ, Ⱥɫɬɚɧɚ, Ⱥɭɥ, Ȼɚɥɨɛɚɣ, Ȼɚɪɨɧ, Ȼɚɪɫ, 
Bellarosa, Berber, Ȼɟɪɤɭɬ, Ȼɢɪɥɢɤ, Ȼɪɢɡ, ȼɚɥɟɧɬɢɧɚ, ȼɢɡɚ, Ƚɨɥɭɛɢɡɧɚ, Ƚɪɚɧɢɬ, Ⱦɟɥɶɮɢɧ, 
Ⱦɢɧɚ, Ⱦɭɧɹɲɚ, Ⱦɨɧɰɨɜɫɤɢɣ, ȿɥɟɧɚ, Estrella, ɀɚɧɚɣɫɚɧ, ɀɨɥɛɚɪɵɫ, ɀɭɚɥɵ, ɀɭɪɚɜɧɢɤɚ, 
ɂɪɛɢɬɫɤɢɣ, Ʉɚɦɟɪɚɡ, Ʉɚɦɟɧɫɤɢɣ, Ʉɚɪɚɫɚɣɫɤɢɣ, Cosmos, Ʉɭɡɧɟɱɚɧɤɚ, Ʌɚɞɨɠɫɤɢɣ, Ʌɚɡɟɪ, 
Ʌɚɫɭɧɨɤ, Ʌɢɥɟɹ, Ʌɸɛɚɜɚ, Ɇɚɤɫɢɦ, Ɇɚɪɢɹ, Ɇɨɲɧɹɤɨɜɫɤɢɣ, ɇɚɤɪɚ, ɇɚɪɬɚɭ, ɇɚɹɞɚ, 
ɇɟɜɫɤɢɣ, ɇɢɤɢɬɤɚ, ɇɭɪ-Ⱥɥɟɦ, ɇɷɪɥɢ, Ɉɬɪɚɞɚ, ɉɚɦɹɬɢ Ȼɨɛɪɨɜɚ, Ɋɨɫɢɧɤɚ, Ɋɭɫɫɤɢɣ 
ɫɭɜɟɧɢɪ, ɋɤɚɪɛ, ɋɨɮɢɹ, ɋɨɸɡ, ɋɩɢɪɢɞɨɧ, ɋɬɪɟɥɟɰ, Ɍɚɦɵɪ, Ɍɟɤɟɫ, Ɍɟɧɢɡ, Ɍɨɛɨɥ, Ɍɨɯɬɚɪ, 
Ɍɭɥɟɟɜɫɤɢɣ, Ɍɹɧɶ–ɒɚɧɶɫɤɢɣ, ɍɞɚɱɚ, ɍɥɚɧ, ɍɥɚɞɚɪ, ɍɬɟɧɨɤ, ɑɚɪɨɞɟɣ, ɒɚɝɚɥɚɥɵ, 
ɒɨɪɬɚɧɞɢɧɫɤɢɣ, əɜɚɪ, Alwara, Valisa, Victoria, Impala, Innovator, Latona, Picasso, Raia, 
Red star, Rikea, Rosara, Roka, Sante, ɚ ɬɚɤɠɟ ɦɟɠɜɢɞɨɜɵɟ ɝɢɛɪɢɞɵ: Ⱥ3360, Ⱥ3401, № 5, 

№ 7, 8ɠ, 13ɠ, № 57, № 75, № 99, 95-29-1, 95-3-1, 133-02, № 136, № 267, № 275, № 281, 

№ 288, ɋIP-2, CIP-5, CIP6, CIP7, CIP8, CIP9, CIP11, CIP12, CIP13, 0-98-3, 2-02-13,         

2-99-2, 3-01-5, 3-99-5, 5-98-3, 6-02-15,  6-98-3, 7-02-12, 7-94-0, 7-98-2, 7-98-12, 8-02-5,    

8-04-9, 8-98-5, 9-86-2, 10-01-4, 10-02-02, 10-86-2, 27-9-9, 99-9-1.  
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ɂɫɯɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɫɟɥɟɤɰɢɢ ɤɚɪɬɨɮɟɥɹ ɧɚ ɩɨɥɟɜɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɦɚɤɪɨɫɩɨɪɢɨɡɭ ɹɜɥɹɸɬɫɹ ɨɛɪɚɡɰɵ: ɫɨɪɬɚ – Ⱥɤɤɨɥɶ, Ⱥɤɫɨɪ, Ⱥɥɚɬɚɭ, Ⱥɪɚɥ, Ⱥɪɧɢɤɚ, 
Ⱥɪɯɢɞɟɹ, Ⱥɫɬɚɧɚ, Ⱥɭɥ, Ȼɚɥɨɛɚɣ, Ȼɚɪɨɧ, Ȼɚɪɫ, Ȼɟɪɤɭɬ, Ȼɢɪɥɢɤ, ȼɚɥɟɧɬɢɧɚ, Ƚɪɚɧɢɬ, 
Ⱦɨɧɰɨɜɫɤɢɣ, ȿɥɟɧɚ, ɀɨɥɛɚɪɵɫ, ɀɭɚɥɵ, Ʉɚɦɟɪɚɡ, Ʉɚɦɟɧɫɤɢɣ, Ʉɚɪɚɫɚɣɫɤɢɣ, 
Ʉɭɡɧɟɱɚɧɤɚ, Ʌɚɞɨɠɫɤɢɣ, Ʌɚɫɭɧɚɤ, Ʌɸɛɚɜɚ, Ɇɚɤɫɢɦ, Ɇɚɪɢɹ, Ɇɨɲɧɹɤɨɜɫɤɢɣ, ɇɚɪɬɚɭ, 
ɇɚɹɞɚ, ɇɢɤɢɬɤɚ, ɇɭɪ-Ⱥɥɟɦ, ɇɷɪɥɢ, Ɉɬɪɚɞɚ, ɉɚɦɹɬɢ Ȼɨɛɪɨɜɚ, Ɋɨɫɢɧɤɚ, ɋɨɮɢɹ, ɋɨɸɡ, 
ɋɬɪɟɥɟɰ, Ɍɚɦɵɪ, Ɍɟɤɟɫ, Ɍɟɧɢɡ, Ɍɨɛɨɥ, Ɍɭɥɟɟɜɫɤɢɣ, Ɍɹɧɶ–ɒɚɧɶɫɤɢɣ, ɍɥɚɧ, ɍɬɟɧɨɤ, 
ɑɚɪɨɞɟɣ, ɒɚɝɚɥɚɥɵ, Bellarosa, Berber, Latona, Picasso, Raia, Sante, ɚ ɬɚɤɠɟ 
ɦɟɠɜɢɞɨɜɵɟ ɝɢɛɪɢɞɵ – Ⱥ3360, Ⱥ3401, № 5, № 7, 8ɠ, 13ɠ, № 57, № 5, № 99, 95-29-1, 

95-3-1, 133-02, № 136, № 267, № 275, № 281, № 288, CIP-1, ɋIP-2, ɋIP-3, ɋIP-4, CIP-5, 

CIP6, CIP7, CIP8, CIP9, ɋIP-10, CIP11, CIP12, CIP13, ɋIP-14,  0-98-3, 2-02-13, 2-99-2, 

3-01-5, 3-99-5, 5-98-3, 6-02-15, 6-98-3, 7-02-12, 7-94-0, 7-98-2, 7-98-12, 8-02-5, 8-04-9, 

8-98-5, 9-86-2, 10-01-4, 10-02-02, 10-86-2, 27-9-9, 99-9-1.  

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɫɟɥɟɤɰɢɢ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɫɨɪɬɚ: Ⱥɤɤɨɥɶ, Ⱥɤɫɨɪ, Ⱥɥɚɹ ɡɚɪɹ, Ⱥɥɵɣ ɩɚɪɭɫ, Ⱥɧɬɨɧɢɧɚ, 
Ⱥɪɚɥ, Ⱥɪɯɢɞɟɹ, Ⱥɫɬɚɧɚ, Ⱥɭɥ, Ȼɚɥɨɛɚɣ, Ȼɚɪɨɧ, Ȼɚɪɫ, Ȼɟɪɤɭɬ, Ȼɢɪɥɢɤ, Ȼɨɪɨɞɹɧɫɤɢɣ 
ɪɨɡɨɜɵɣ, Ȼɪɢɡ, ȼɚɥɟɧɬɢɧɚ, ȼɢɡɚ, Ƚɨɥɭɛɢɡɧɚ, Ƚɪɚɧɢɬ, Ⱦɢɧɚ, Ⱦɢɯɚɧ, Ⱦɨɧɰɨɜɫɤɢɣ, 
Ⱦɭɧɹɲɚ, ȿɥɟɧɚ, ɀɚɧɚɣɫɚɧ, ɀɨɥɛɚɪɵɫ, ɀɭɚɥɵ, ɀɭɤɨɜɫɤɢɣ ɪɚɧɧɢɣ, ɀɭɪɚɜɧɢɤɚ, 
ɂɪɛɢɬɫɤɢɣ, Ʉɚɦɟɪɚɡ, Ʉɚɦɟɧɫɤɢɣ, Ʉɚɪɚɫɚɣɫɤɢɣ, Ʉɨɫɬɚɧɚɣɫɤɢɟ ɧɨɜɨɫɬɢ, Ʉɪɚɫɚɜɱɢɤ, 
Ʉɪɟɩɵɲ, Ʉɭɡɧɟɱɚɧɤɚ, Ʌɚɞɨɠɫɤɢɣ, Ʌɚɡɟɪ, Ʌɚɫɭɧɨɤ, Ʌɢɥɟɹ, Ʌɸɛɚɜɚ, Ɇɚɤɫɢɦ, Ɇɚɪɢɹ, 
Ɇɚɹɤ, ɇɚɤɪɚ, ɇɚɪɬɚɭ, ɇɚɹɞɚ, ɇɟɜɫɤɢɣ, ɇɢɤɢɬɤɚ, ɇɭɪ-Ⱥɥɟɦ, ɇɷɪɥɢ, Ɉɬɪɚɞɚ, ɉɚɦɹɬɢ 
Ȼɨɛɪɨɜɚ, ɉɟɬɟɪɛɭɪɝɫɤɢɣ, Ɋɭɫɫɤɢɣ ɫɭɜɟɧɢɪ, Ɋɹɛɢɧɭɲɤɚ, ɋɤɚɪɛ, ɋɥɚɜɹɧɤɚ, ɋɨɮɢɹ, ɋɨɸɡ, 
ɋɧɟɝɢɪɶ, ɋɩɢɪɢɞɨɧ, ɋɬɪɟɥɟɰ, Ɍɚɦɵɪ, Ɍɟɤɟɫ, Ɍɟɧɢɡ, Ɍɨɛɨɥ, Ɍɨɯɬɚɪ, Ɍɭɥɟɟɜɫɤɢɣ, Ɍɭɫɬɟɩ, 
Ɍɹɧɶ-ɒɚɧɶɫɤɢɣ, ɍɞɨɜɢɰɤɢɣ, ɍɞɚɱɚ, ɍɥɚɞɚɪ, ɍɥɚɧ, ɍɬɟɧɨɤ, Ɏɚɧɬɚɡɢɹ, ɑɚɪɨɞɟɣ, 
ɒɚɝɚɥɚɥɵ, ɒɨɪɬɚɧɞɢɧɫɤɢɣ, əɝɨɞɧɵɣ 19, Aladin, Arosa, Artemis, Asteriks, Bellarosa, 
Berber, Valisa, Victoria, Gala, Desire, Estrella, Jeaerla, Secura, Impala, Innovator, Cosmos, 

Latona, Picasso, Raia, Red star, Rosara, Roka, Romano, Sante, Simfonia, VeIox, ɚ ɬɚɤɠɟ 
ɝɢɛɪɢɞɵ: Ⱥ3360, Ⱥ3401, № 5, № 7, 8ɠ, 13ɠ, № 57, № 75, № 99, 95-29-1, 95-3-1, 133-02, 

№ 136, № 267, № 275, № 281, № 288, CIP9, ɋIP-13, 0-98-3, 2-02-13, 2-99-2, 3-01-5,         

3-99-5, 5-98-3, 6-02-15,  6-98-3, 7-02-12, 7-94-0, 7-98-2, 7-98-12, 8-02-5, 8-04-9, 8-98-5,   

9-86-2, 10-01-4, 10-02-02, 10-86-2, 27-9-9, 99-9-1.  

ɂɫɯɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɫɟɥɟɤɰɢɢ ɤɚɪɬɨɮɟɥɹ ɧɚ ɩɪɢɝɨɞɧɨɫɬɶ ɤ ɩɟɪɟɪɚɛɨɬɤɟ 
ɹɜɥɹɸɬɫɹ ɫɨɪɬɚ: Ⱥɤɤɨɥɶ, Ⱥɤɫɨɪ, Ⱥɥɟɧɚ, Ⱥɥɵɣ ɩɚɪɭɫ, Ⱥɪɯɢɞɟɹ, Ⱥɫɬɚɧɚ, Ⱥɭɥ, Ȼɚɪɨɧ, 
Ȼɟɪɤɭɬ, Ȼɢɪɥɢɤ, Ȼɪɹɧɫɤɢɣ ɞɟɥɢɤɚɬɟɫ, ȼɚɥɟɧɬɢɧɚ, Ƚɨɥɭɛɢɡɧɚ, Ⱦɢɧɚ, Ⱦɭɧɹɲɚ, ȿɥɟɧɚ, 
ɀɚɧɚɣɫɚɧ, ɀɨɥɛɚɪɵɫ, ɀɭɚɥɵ,  ɀɭɤɨɜɫɤɢɣ ɪɚɧɧɢɣ, ɀɭɪɚɜɧɢɤɚ, Ʉɚɪɚɫɚɣɫɤɢɣ, 
Ʉɭɡɧɟɱɚɧɤɚ, Ʌɚɡɚɪɶ, Ʌɚɫɭɧɨɤ, Ʌɢɞɟɪ, Ɇɚɤɫɢɦ, Ɇɚɪɢɹ, ɇɚɤɪɚ, ɇɚɪɬɚɭ, ɇɚɹɞɚ, ɇɢɤɢɬɤɚ, 
ɇɭɪ-Ⱥɥɟɦ, ɇɷɪɥɢ, ɉɚɦɹɬɢ Ȼɨɛɪɨɜɚ, Ɋɭɫɫɤɢɣ ɫɭɜɟɧɢɪ, Ɋɹɛɢɧɭɲɤɚ, Romano, ɋɜɢɬɚɧɨɤ 
ɤɢɟɜɫɤɢɣ, ɋɧɟɝɢɪɶ, ɋɨɮɢɹ, ɋɨɸɡ, ɋɩɢɪɢɞɨɧ, Ɍɚɦɚɲɚ, Ɍɚɦɵɪ, Ɍɟɤɟɫ, Ɍɟɧɢɡ, Ɍɨɛɨɥ, 
Ɍɨɯɬɚɪ, ɍɞɚɱɚ, ɍɞɨɜɢɰɤɢɣ, ɍɬɟɧɨɤ, Ɏɚɧɬɚɡɢɹ, ɏɨɡɹɸɲɤɚ, ɑɚɪɨɞɟɣ, ɒɚɝɚɥɚɥɵ: Adretta, 
Arosa, Asteriks, Desire, Estrella, Fresco, GaIa, Impala, Innovator, Raja, Rosara, Sante, 

Secura, VaIisa, VeIox, Victoria. 

ȼɵɞɟɥɟɧɵ ɢɫɬɨɱɧɢɤɢ ɠɚɪɨɫɬɨɣɤɨɫɬɢ ɢ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɢ. ɗɬɨ ɬɚɤɢɟ ɫɨɪɬɚ, 
ɤɚɤ: Ⱥɞɢɥɶ, Ⱥɡɚɧɞɚ, Ⱥɣɬɦɭɪɚɬ, Ⱥɤɠɚɪ, Ⱥɤɤɨɥɶ, Ⱥɤɫɨɪ, Ⱥɥɚɬɚɭ, Ⱥɥɚɹ ɡɚɪɹ, Ⱥɥɶɹɧɫ, 
Ⱥɪɚɥ, Ⱥɪɧɢɤɚ, Ⱥɪɯɢɞɟɹ, Ⱥɫɬɚɧɚ, Ⱥɭɥ, Ȼɚɥɨɛɚɣ, Ȼɚɪɨɧ, Ȼɚɪɫ, Ȼɚɬɚ, Ȼɚɹɧɞɵ, Ȼɟɪɤɭɬ, 
Ȼɢɪɥɢɤ, Ȼɪɢɡ, Ȼɭɥɶɛɚ, ȼɚɥɟɧɬɢɧɚ, ȼɚɥɟɪɢɣ, ȼɥɚɞ, ȼɢɡɚ, Ƚɨɥɭɛɢɡɧɚ, Ƚɪɚɧɢɬ, Ⱦɢɞɚɪ, 
Ⱦɢɯɚɧ, Ⱦɭɧɹɲɚ, Ⱦɟɥɶɮɢɧ, Ⱦɢɧɚ, Ⱦɭɧɹɲɚ, Ⱦɨɧɰɨɜɫɤɢɣ, ȿɥɟɧɚ, ɀɚɧɚɣɫɚɧ, ɀɨɥɛɚɪɵɫ, 
ɀɭɚɥɵ, Ʉɚɣɧɚɪ, Ʉɚɡɚɯɫɬɚɧɫɤɢɣ, Ʉɚɪɚɫɚɣɫɤɢɣ, Ʉɨɝɚɥɵ, Ʉɨɪɦɢɥɢɰɚ, Ʉɨɫɬɚɧɚɣɫɤɢɟ 
ɧɨɜɨɫɬɢ, Ɇɚɤɫɢɦ, Ɇɚɪɢɹ, Ɇɢɪɚɫ, Ɇɨɲɧɹɤɨɜɫɤɢɣ, ɇɚɪɬɚɭ, ɇɚɬɚɥɢ, ɇɢɤɢɬɤɚ, ɇɭɪ-Ⱥɥɟɦ, 
ɇɷɪɥɢ, Ɉɪɛɢɬɚ, ɉɚɦɹɬɢ Ȼɨɛɪɨɜɚ, ɋɨɸɡ, Ɍɚɦɚɲɚ, Ɍɚɦɵɪ, Ɍɚɧɞɚ, Ɍɚɧɞɟɦ, Ɍɚɬɶɹɧɤɚ, 
Ɍɟɤɟɫ, Ɍɟɧɢɡ, Ɍɨɛɨɥ, Ɍɨɯɬɚɪ, Ɍɭɫɬɟɩ, Ɍɹɧɶ-ɒɚɧɶɫɤɢɣ, ɍɞɨɜɢɰɤɢɣ, ɍɥɚɧ, ɍɲɤɨɧɵɪ, 
ɒɚɝɚɥɚɥɵ, Bellarosa, Berber, Valisa, Victoria, ɚ ɬɚɤɠɟ ɝɢɛɪɢɞɵ: Ⱥ3360, Ⱥ3401, № 5, № 7, 

8ɠ, 13ɠ, № 57, № 75, № 99, 95-29-1, 95-3-1, 133-02, № 136, № 267, № 275, № 281,         



82 

 

№ 288, ɋIP-2, CIP-5, CIP6, CIP7, CIP8, CIP9, CIP11, CIP12, CIP13, 0-98-3, 2-02-13,         

2-99-2, 3-01-5, 3-99-5, 5-98-3, 6-02-15, 6-98-3, 7-02-12, 7-94-0, 7-98-2, 7-98-12, 8-02-5,             

8-04-9, 8-98-5, 9-86-2, 10-01-4, 10-02-02, 10-86-2, 27-9-9, 99-9-1, 0-98-3, 2-02-13, 2-99-2, 

3-01-5, 3-99-5, 5-98-3, 6-02-15, 6-98-3, 7-02-12, 7-94-0, 7-98-2, 7-98-12, 8-02-5, 8-04-9,     

8-98-5, 9-86-2, 10-01-4, 10-02-02, 10-86-2, 27-9-9, 99-9-1.  

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɤɨɦɩɥɟɤɫɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ 
ɜ ɫɟɥɟɤɰɢɢ ɤɚɪɬɨɮɟɥɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɪɬɚ: Ⱥɤɤɨɥɶ, Ⱥɤɫɨɪ, Ⱥɥɚɬɚɭ, 
Alwara, Ⱥɪɚɥ, Ⱥɪɧɢɤɚ, Ⱥɪɯɢɞɟɹ, Ⱥɫɬɚɧɚ, Ⱥɭɥ, Ȼɚɥɨɛɚɣ, Ȼɚɪɨɧ, Ȼɚɪɫ, Berber, Ȼɟɪɤɭɬ, 
Ȼɢɪɥɢɤ, Ȼɪɢɡ, ȼɚɥɟɧɬɢɧɚ, ȼɢɡɚ, Ƚɨɥɭɛɢɡɧɚ, Ƚɪɚɧɢɬ, Ⱦɟɥɶɮɢɧ, Ⱦɢɧɚ, Ⱦɭɧɹɲɚ, 
Ⱦɨɧɰɨɜɫɤɢɣ, ȿɥɟɧɚ, ɀɚɧɚɣɫɚɧ, ɀɨɥɛɚɪɵɫ, ɀɭɚɥɵ, ɀɭɪɚɜɧɢɤɚ, ɂɪɛɢɬɫɤɢɣ, Ʉɚɦɟɪɚɡ, 
Ʉɚɦɟɧɫɤɢɣ, Ʉɚɪɚɫɚɣɫɤɢɣ, Ʉɭɡɧɟɱɚɧɤɚ, Ʌɚɞɨɠɫɤɢɣ, Ʌɚɡɟɪ, Ʌɚɫɭɧɨɤ, Ʌɢɥɟɹ, Ʌɸɛɚɜɚ, 
Ɇɚɤɫɢɦ, Ɇɚɪɢɹ, Ɇɨɲɧɹɤɨɜɫɤɢɣ, ɇɚɤɪɚ, ɇɚɪɬɚɭ, ɇɚɹɞɚ, ɇɢɤɢɬɤɚ, ɇɭɪ-Ⱥɥɟɦ, ɇɷɪɥɢ, 
Ɉɬɪɚɞɚ, ɉɚɦɹɬɢ Ȼɨɛɪɨɜɚ, Ɋɨɫɢɧɤɚ, Ɋɭɫɫɤɢɣ ɫɭɜɟɧɢɪ, ɋɤɚɪɛ, ɋɨɮɢɹ, ɋɨɸɡ, ɋɩɢɪɢɞɨɧ, 
ɋɬɪɟɥɟɰ, Ɍɚɦɵɪ, Ɍɟɤɟɫ, Ɍɟɧɢɡ, Ɍɨɛɨɥ, Ɍɨɯɬɚɪ, Ɍɭɥɟɟɜɫɤɢɣ, Ɍɹɧɶ-ɒɚɧɶɫɤɢɣ, ɍɞɚɱɚ, 
ɍɥɚɧ, ɍɥɚɞɚɪ, ɍɬɟɧɨɤ, ɑɚɪɨɞɟɣ, ɒɚɝɚɥɚɥɵ, ɒɨɪɬɚɧɞɢɧɫɤɢɣ, əɜɚɪ; Valisa, Victoria, 
Estrella, Impala, Innovator, Cosmos, Latona, Picasso, Raia, Red star, Rikea, Rosara, Roka, 

Sante, ɚ ɬɚɤɠɟ ɝɢɛɪɢɞɵ: Ⱥ3360, Ⱥ3401, № 5, № 7, 8ɠ, 13ɠ, № 57, № 75, № 99, 95-29-1, 

95-3-1, 133-02, № 136, № 267, № 275, № 281, № 288, ɋIP-2, CIP-5, CIP6, CIP7, CIP8, 

CIP9, CIP11, CIP12, CIP13, 0-98-3, 2-02-13, 2-99-2, 3-01-5, 3-99-5, 5-98-3, 6-02-15,          

6-98-3, 7-02-12, 7-94-0, 7-98-2, 7-98-12, 8-02-5, 8-04-9, 8-98-5, 9-86-2, 10-01-4, 10-02-02, 

10-86-2, 27-9-9, 99-9-1.  

ȼ 2007–2011 ɝɝ. ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɰɨɜ ɝɟɧɨɮɨɧɞɚ ɤɚɪɬɨɮɟɥɹ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ 
ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɜ Ʉɚɡɚɯɫɬɚɧɟ, ɪɟɡɤɨ ɜɨɡɪɨɫɥɨ ɢ ɫɨɫɬɚɜɢɥɨ 136 ɨɛɪɚɡɰɨɜ, ɜ ɬɨɦ 
ɱɢɫɥɟ: 105 ɫɨɪɬɨɜ, 5 ɨɛɪɚɡɰɨɜ ɞɢɩɥɨɢɞɧɵɯ ɞɢɤɢɯ ɢ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ, ɚ ɬɚɤɠɟ 36 
ɦɟɠɜɢɞɨɜɵɯ ɝɢɛɪɢɞɨɜ.  

 

Ɂɚɤɥɸɱɟɧɢɟ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɫɟɫɬɨɪɨɧɧɟɣ ɩɹɬɢɥɟɬɧɟɣ ɨɰɟɧɤɢ (2007–2011 ɝɝ.) ɜ Ɋɟɫɩɭɛɥɢɤɟ 
Ʉɚɡɚɯɫɬɚɧ ɝɟɧɨɮɨɧɞɚ ɤɚɪɬɨɮɟɥɹ, ɧɚɫɱɢɬɵɜɚɸɳɟɝɨ 1500 ɨɛɪɚɡɰɨɜ ɦɢɪɨɜɨɣ ɤɨɥɥɟɤɰɢɢ, 
ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɩɪɢɡɧɚɤɨɜɵɟ ɤɨɥɥɟɤɰɢɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ ɧɚ ɩɨɥɟɜɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɢɪɭɫɧɵɦ ɛɨɥɟɡɧɹɦ ɢ ɦɚɤɪɨɫɩɨɪɢɨɡɭ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢ ɩɪɢɝɨɞɧɨɫɬɶ ɤ 
ɩɟɪɟɪɚɛɨɬɤɟ. ȼɵɞɟɥɟɧ ɢɫɯɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨ ɤɨɦɩɥɟɤɫɭ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɯ 
ɩɪɢɡɧɚɤɨɜ. Ɂɚ ɷɬɨɬ ɩɟɪɢɨɞ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɰɨɜ ɝɟɧɨɮɨɧɞɚ ɤɚɪɬɨɮɟɥɹ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɜ ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɜ Ʉɚɡɚɯɫɬɚɧɟ, ɜɨɡɪɨɫɥɨ ɞɨ 136 ɨɛɪɚɡɰɨɜ.  

 

Ʌɢɬɟɪɚɬɭɪɚ 
 

Ⱥɥɶɬɟɪɝɨɬ ȼ. Ɏ. Ⱦɟɣɫɬɜɢɟ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɪɚɫɬɟɧɢɹ // ɂɡɜɟɫɬɢɹ Ⱥɇ ɋɋɋɊ. (ɋɟɪɢɹ  
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Ɋɟɡɸɦɟ 

 
Ɋɚɡɜɢɬɢɟ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɥɭɝɨɩɚɫɬɛɢɳɧɨɝɨ 

ɯɨɡɹɣɫɬɜɚ, ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɩɨɹɜɥɟɧɢɸ ɧɨɜɵɯ ɧɚɭɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ, ɢɫɫɥɟɞɭɸɳɢɯ ɜɨɩɪɨɫɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɤɨɪɦɨɜ ɢ ɞɪɭɝɢɯ ɜɢɞɨɜ ɩɪɨɞɭɤɰɢɢ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ 
ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɶɹɯ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɰɟɥɹɯ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ.   

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɥɭɝɨɩɚɫɬɛɢɳɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɟ, 
ɤɚɱɟɫɬɜɨ ɤɨɪɦɚ, ɤɨɪɦɨɜɵɟ ɤɭɥɶɬɭɪɵ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ.  
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Summary 

 
The development of multifunctional agriculture promotes research that helps to make it both 

competitive and environmentally friendly, stimulates rural development and use of natural resources in 

a sustainable manner when producing sufficient quantities of safe and affordable feeds and biomass. 

Key words: grassland farming, productivity, biodiversity, forage quality, fodder crops, 

ecological and economic aspects. 

 

ȼ ɧɚɱɚɥɟ 21 ɜɟɤɚ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɫɟɪɶɟɡɧɵɯ ɢ ɚɤɬɭɚɥɶɧɵɯ ɡɚɞɚɱ, ɫɬɨɹɳɢɯ ɩɟɪɟɞ 
ɱɟɥɨɜɟɱɟɫɬɜɨɦ, ɫɬɚɧɨɜɢɬɫɹ ɫɨɯɪɚɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ. 
ɏɨɡɹɣɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ 
ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɯ ɪɟɫɭɪɫɨɜ, ɡɚɱɚɫɬɭɸ ɢɦɟɟɬ ɚɝɪɟɫɫɢɜɧɵɣ ɢ ɝɭɛɢɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ. 
Ʉɚɬɚɫɬɪɨɮɢɱɟɫɤɨɟ ɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ – ɧɟ ɬɨɥɶɤɨ ɧɚɪɭɲɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɛɚɥɚɧɫɚ 
ɛɢɨɫɮɟɪɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɰɟɥɨɦ, ɧɨ ɢ ɪɚɡɪɭɲɟɧɢɟ ɥɨɤɚɥɶɧɵɯ ɷɤɨɫɢɫɬɟɦ. ȿɞɢɧɫɬɜɟɧɧɵɦ 
ɪɟɲɟɧɢɟɦ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ ɢ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɧɰɢɩɨɜ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɇɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɩɪɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɷɮɮɟɤɬɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɟɦɟɥɶ ɧɟ ɧɚɪɭɲɚɥɚɫɶ ɫɬɚɛɢɥɶɧɨɫɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ.  

ɉɨɡɢɬɢɜɧɵɦ ɩɪɢɦɟɪɨɦ ɹɜɥɹɟɬɫɹ ɜɟɞɟɧɢɟ ɥɭɝɨɩɚɫɬɛɢɳɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɫɬɪɚɧɚɯ 
ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ ɤɨɧɬɢɧɟɧɬɚ ɫ ɢɯ ɪɚɡɥɢɱɧɵɦɢ ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ 
ɢ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɟɦ ɦɢɪɨɜɨɣ ɮɥɨɪɵ. Ɂɚɥɨɝ ɭɫɩɟɲɧɨɝɨ ɪɚɡɜɢɬɢɹ ɷɬɢɯ ɡɟɦɟɥɶ − ɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɜ ɨɛɥɚɫɬɢ ɦɟɧɟɞɠɦɟɧɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɜ ɫɬɪɚɧɚɯ 
ȿɜɪɨɩɵ ɥɭɝɚ ɢ ɩɚɫɬɛɢɳɚ, ɨɫɬɚɜɚɹɫɶ ɢɫɬɨɱɧɢɤɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɦɨɜ, ɭɫɩɟɲɧɨ 
ɜɵɫɬɭɩɚɸɬ ɜ ɤɚɱɟɫɬɜɟ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ  
ɩɪɢɪɨɞɧɵɯ ɥɚɧɞɲɚɮɬɨɜ ɢ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ. 
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ɇɚ ɬɟɪɪɢɬɨɪɢɢ EU-27 ɥɭɝɨɩɚɫɬɛɢɳɧɵɟ ɭɝɨɞɶɹ ɡɚɧɢɦɚɸɬ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɜ 
69 ɦɥɧ. ɝɚ ɢ ɫɨɫɬɚɜɥɹɸɬ 36% ɜɫɟɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ ɢɥɢ ɛɨɥɟɟ 13% ɜɫɟɣ 
ɩɥɨɳɚɞɢ EU27 (EUROSTAT, 2010).  

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɡɟɦɟɥɶɧɨɝɨ ɭɱɟɬɚ (Ɂɟɦɟɥɶɧɵɣ ɮɨɧɞ…, 2001), ɜ 
Ɋɨɫɫɢɢ ɢɦɟɟɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 91 ɦɥɧ. ɝɚ ɩɪɢɪɨɞɧɵɯ ɤɨɪɦɨɜɵɯ ɭɝɨɞɢɣ, ɱɬɨ 
ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 41% ɜɫɟɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ, ɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɤɨɫɦɢɱɟɫɤɨɣ ɫɴɟɦɤɢ (Ʌɟɩɤɨɜɢɱ, 2005), ɩɪɢɪɨɞɧɵɟ ɤɨɪɦɨɜɵɟ ɭɝɨɞɶɹ ɡɚɧɢɦɚɸɬ ɩɥɨɳɚɞɶ 
87,6 ɦɥɧ. ɝɚ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 23,5% ɨɬ ɩɪɟɠɧɟɣ ɩɥɨɳɚɞɢ – 373 ɦɥɧ. ɝɚ. ɉɪɢ ɷɬɨɦ ɧɚ ɞɨɥɸ 
ɩɪɢɪɨɞɧɵɯ ɩɚɫɬɛɢɳ ɩɪɢɯɨɞɢɬɫɹ 64,2 ɦɥɧ. ɝɚ (73,3%), ɚ ɫɤɚɲɢɜɚɟɦɵɟ ɥɭɝɚ ɡɚɧɢɦɚɸɬ 
23,4 ɦɥɧ. ɝɚ (26,7%). Ⱦɥɹ ɨɥɟɧɶɢɯ ɩɚɫɬɛɢɳ ɢɫɩɨɥɶɡɭɸɬɫɹ 328,1 ɦɥɧ. ɝɚ. ɋɨɝɥɚɫɧɨ 
ɨɛɨɛɳɟɧɢɸ ɞɚɧɧɵɯ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ (Ɍɸɥɶɞɸɤɨɜ ɢ ɞɪ., 1995), ɜ ɭɫɥɨɜɢɹɯ 
ɩɪɢɪɨɞɧɵɯ ɫɟɧɨɤɨɫɨɜ ɢ ɩɚɫɬɛɢɳ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɪɨɢɡɪɚɫɬɚɸɬ ɛɨɥɟɟ 10 000 

ɜɢɞɨɜ, ɚ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɢɡ ɧɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɢ 46 ɫɟɦɟɣɫɬɜ. ɉɪɢ ɷɬɨɦ 80% 

ɮɥɨɪɵ ɟɫɬɟɫɬɜɟɧɧɵɯ ɤɨɪɦɨɜɵɯ ɭɝɨɞɢɣ ɩɪɟɞɫɬɚɜɥɹɸɬ 12 ɫɟɦɟɣɫɬɜ, ɢɡ ɤɨɬɨɪɵɯ 
ɞɨɦɢɧɢɪɭɸɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɦɹɬɥɢɤɨɜɵɯ, ɚɫɬɪɨɜɵɯ ɢ ɦɨɬɵɥɶɤɨɜɵɯ. Ʉɨɪɦɨɜɵɟ 
ɞɨɫɬɨɢɧɫɬɜɚ ɢɡɭɱɟɧɵ ɭ 506 ɜɢɞɨɜ ɡɥɚɤɨɜɵɯ ɪɚɫɬɟɧɢɣ (ɛɨɥɟɟ 50%), 565 – ɛɨɛɨɜɵɯ (31%) 
ɢ 583 – ɚɫɬɪɨɜɵɯ (22%). 

ȼ Ȼɟɥɚɪɭɫɢ ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɫɟɧɨɤɨɫɨɜ ɢ ɩɚɫɬɛɢɳ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 3,3 ɦɥɧ. ɝɚ, 
ɱɬɨ ɡɚɧɢɦɚɟɬ 36,1% ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ ɢɥɢ 15,4% ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɚɧɵ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɨɫɬɚɜɟ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ Ȼɟɥɚɪɭɫɢ ɨɩɪɟɞɟɥɟɧɨ ɨɤɨɥɨ 12 ɬɵɫɹɱ ɜɢɞɨɜ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 2100 ɜɢɞɨɜ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ. Ɏɥɨɪɚ ɫɨɫɭɞɢɫɬɵɯ ɪɚɫɬɟɧɢɣ 
ɧɚɫɱɢɬɵɜɚɟɬ 1638 ɜɢɞɨɜ, ɩɪɢ ɷɬɨɦ ɜ ɫɩɟɤɬɪɟ ɠɢɡɧɟɧɧɵɯ ɮɨɪɦ ɩɪɟɨɛɥɚɞɚɸɬ 
ɬɪɚɜɹɧɢɫɬɵɟ ɜɢɞɵ (ɛɨɥɟɟ 1500) (ɑɟɬɜɟɪɬɵɣ..., 2009).  

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɭɱɟɬɚ ɩɥɨɳɚɞɢ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɜ 
ȿɜɪɨɫɨɸɡɟ, Ɋɨɫɫɢɢ ɢ Ȼɟɥɚɪɭɫɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɚɪɶɢɪɭɸɬ 
ɜ ɩɪɟɞɟɥɚɯ 36–41% ɨɬ ɩɥɨɳɚɞɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ. Ɉɞɧɚɤɨ ɜ ɫɬɪɚɧɚɯ 
ȿɜɪɨɫɨɸɡɚ ɩɥɨɳɚɞɢ ɩɪɢɪɨɞɧɵɯ ɤɨɪɦɨɜɵɯ ɭɝɨɞɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɥɢɱɚɸɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɫɬɪɚɧɵ. ȼ 
ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɢ ɢɯ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦ ɜ ȿɜɪɨɩɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ ɧɚ 12 
ɨɬɞɟɥɶɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ. (Trnka et al., 2011). 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɥɨɳɚɞɢ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɧɚɯɨɞɹɬɫɹ ɜ ɡɨɧɚɯ Atlantic 
North (29,3%), Atlantic Central (24,2%), Alpine South (18,0%), ɚ ɬɚɤɠɟ Lusitanian (13,0%), 

ɝɞɟ ɢɦɟɸɬ ɦɟɫɬɨ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ,  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 74,2; 

69,6; 32,5; 52,0 ɬ ɫ ɝɚ. 
ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɭɫɢɥɢɜɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɧɚ 

ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɢ ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɪɚɫɬɟɧɢɣ – ɨɛ 
ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɪɟɡɭɥɶɬɚɬɵ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɪɚɡɥɢɱɧɵɯ 
ɫɬɪɚɧɚɯ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɫɢɦɭɥɹɰɢɢ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ ɜ ɐɟɧɬɪɚɥɶɧɨɣ ȿɜɪɨɩɟ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɫɪɨɤɨɜ ɪɚɡɜɢɬɢɹ ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ 
ɩɟɪɢɨɞɚ ɭ ɞɟɫɹɬɢ ɜɢɞɨɜ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɪɚɫɬɟɧɢɣ, ɩɪɢ ɷɬɨɦ ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ 
ɫɨɫɬɚɜɥɹɟɬ ɞɨ 6 ɞɧɟɣ. ɉɨ ɩɪɟɞɩɨɥɨɠɟɧɢɹɦ ɭɱɟɧɵɯ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɤɥɢɦɚɬɚ ɨɤɨɥɨ 25–
35% ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɨɤɚɠɭɬɫɹ ɜ ɧɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɩɨɬɪɟɛɭɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ.  

Ɉɛɨɛɳɟɧɢɟ ɢ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɢɡɦɟɧɟɧɢɣ ɧɚ ɪɚɡɥɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɩɨɡɜɨɥɢɥɢ 
ɨɩɪɟɞɟɥɢɬɶ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɬɪɚɜɨɫɬɨɟɜ ɩɪɢ ɢɯ ɜɨɡɞɟɥɵɜɚɧɢɢ ɜ 
ɪɚɡɧɵɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ 
ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɷɤɨɥɨɝɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɫɩɟɤɬɚɯ: ɢɡɦɟɧɟɧɢɟ 
ɮɟɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ; 
ɢɡɦɟɧɟɧɢɟ ɫɪɨɤɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɜɟɥɢɱɢɧɵ ɭɪɨɠɚɣɧɨɫɬɢ ɪɚɫɬɟɧɢɣ; ɢɡɦɟɧɟɧɢɟ 
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ɛɨɬɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɬɪɚɜɨɫɬɨɹ. ɉɪɢ ɷɬɨɦ ɜɵɹɜɥɟɧɨ ɫɢɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɡɚɫɭɲɥɢɜɵɯ ɩɟɪɢɨɞɨɜ ɢ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɫɨɛɵɬɢɣ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɬɪɚɜɨɫɬɨɟɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 
ɭɫɬɚɧɨɜɥɟɧɵ ɥɢɦɢɬɢɪɭɸɳɢɟ ɮɚɤɬɨɪɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ 
ɭɝɨɞɢɣ ɢ ɜɨɡɦɨɠɧɚɹ ɫɬɟɩɟɧɶ ɢɯ ɩɪɨɹɜɥɟɧɢɹ ɜ ɤɚɠɞɨɣ ɢɡ 12 ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɥɢɦɢɬɢɪɭɸɳɢɟ ɮɚɤɬɨɪɵ: 
ɞɥɢɧɚ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɨɹɜɥɟɧɢɟ ɪɚɧɧɢɯ ɢɥɢ ɩɨɡɞɧɢɯ ɡɚɦɨɪɨɡɤɨɜ, 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɚɜɲɢɯ ɨɫɚɞɤɨɜ ɜ ɩɟɪɢɨɞ ɭɛɨɪɤɢ, ɧɚɥɢɱɢɟ ɩɚɜɨɞɤɨɜ ɢ 
ɧɚɜɨɞɧɟɧɢɣ, ɩɨɜɪɟɠɞɟɧɢɹ ɪɚɫɬɟɧɢɣ ɜ ɬɟɱɟɧɢɟ ɡɢɦɵ, ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɝɪɚɞɚ, 
ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɡɚɫɭɯɢ, ɬɟɩɥɨɜɨɣ ɫɬɪɟɫɫ.  
 

Ɍɚɛɥɢɰɚ 1. ɉɥɨɳɚɞɶ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɢ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ  
ɜ 12 ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ 

 

Ʉɥɢɦɚɬɢɱɟ-
ɫɤɢɟ ɡɨɧɵ 

Ɉɛɳɚɹ 
ɩɥɨ- 
ɳɚɞɶ 
(ɦɥɧ. 

ɝɚ) 

ɉɥɨɳɚɞɶ ɡɟɦɟɥɶ (%) Ʌɭɝɨɩɚɫɬ-
ɛɢɳɧɵɟ 
ɭɝɨɞɶɹ/ 

ɩɚɯɨɬɧɵɟ 
ɡɟɦɥɢ 

ɉɪɨɞɭɤ-
ɬɢɜɧɨɫɬɶ 

Ʌɉɍ, 
ɫ. ɦ. ɬ / 

ɝɚ 

ɋɬɪɚɧɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ 
(ɢɧɬɟɪɧɟɬ-ɤɨɞ 

ɫɬɪɚɧɵ) 

Ʌɭɝɨɩɚɫɬ-
ɛɢɳɧɵɟ 
ɭɝɨɞɶɹ 

ɉɚɯɨɬ-
ɧɵɟ 

ɡɟɦɥɢ 

Alpine North 32,9 4,9 1,9 2,6 40,4 FI, NO, SE 

Boreal    83,1 1,2 3,5 0,3 30,9 BY, EE, FI, LV. NO, 
RU, SE 

Nemoral 
 

   49,7 2,8     11,5 0,2 33,6 BY, EE, FI, LV, LT, 
NO, PL, RU, SE 

Atlantic 
North 

 
29,1 

 
     29,3 

 
    23,0 

 
1,3 

 
74,2 

DK, DE, GB, IE, IM, 
NL, NO 

Alpine South    30,2      18,0  2,3 8,0 32,5 AD, AL, AT, BG, BA, 
CH, CZ, DE, GR, ES, 
FR, HR, IT, MK, ME, 
PL, RO, RE, SI, SK, 
UA 

Continental  124,8   8,1      25,7 0,3 42,9 AL, AT, BG, BY, BE, 
BA CH, CZ, DE, DK, 
FR, HR, HU, LV LI, 
LT, LU, MK, MD, 
ME, NL, NO, PL, RO, 
RS, RU, SE, SI, SK, 
UA 

Atlantic 
Central 

 
50,6 

 
     24,2 

 
35,8 

 
0,7 

 
69,6 

BE, CH, DE, ES, FR, 
GB, IE, LU, NL 

Pannonian 42,1  6,0 43,8 0,1 19,0 AT, BA, BG, CZ, DE, 
GR, FR, HR, MK, 
HU, MD, RO, RS, SI, 
SK, UA 

Lusitanian 19,5      13,0 17,2 0,8 52,0 ES, FR, PT 

Mediterranian 
Mountains 

 
54,4 

 
4,9 

 
5,3 

 
0,9 

 
21,9 

AL, BA, BG, CH, GR, 
ES, FR, HR, 
Mountains IT, MK, 
HU, ME, PT, SI 

Mediterranian 
North 

 
52,4 

 
4,1 

 
24,2 

 
0,2 

 
19,0 

AL, BA, BG, GR, ES, 
FR, HR, IT, ME, 
North MK, PT, SI, TR 

Mediterranian 
South 

 
56,7 

 
3,4 

 
11,3 

 
0,3 

 
9,2 

AL, ES, FR, GR, IT, 
MT, PT 

 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɜɨɡɪɚɫɬɚɟɬ ɡɧɚɱɢɦɨɫɬɶ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ 
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ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɶɹɯ: ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɢ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ, ɦɨɞɟɪɧɢɡɚɰɢɹ 
ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɦɨɞɢɮɢɤɚɰɢɹ ɢ ɦɢɧɢɦɢɡɚɰɢɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɭɞɨɛɪɟɧɢɣ, ɦɨɞɢɮɢɤɚɰɢɹ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ, ɢɧɬɪɨɞɭɤɰɢɹ ɧɨɜɵɯ 
ɤɥɢɦɚɬɨɭɫɬɨɣɱɢɜɵɯ ɤɭɥɶɬɭɪ ɢ ɫɨɪɬɨɜ, ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɫɨɯɪɚɧɟɧɢɹ ɩɨɱɜɟɧɧɨɣ 

ɜɥɚɝɢ, ɡɚɳɢɬɚ ɩɨɱɜɵ ɨɬ ɪɚɡɧɵɯ ɜɢɞɨɜ ɷɪɨɡɢɢ, ɨɩɟɪɚɬɢɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɡɚɛɨɥɟɜɚɧɢɣ 
ɪɚɫɬɟɧɢɣ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɫɬɢɰɢɞɨɜ, ɚɝɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɜ 
ɬɟɱɟɧɢɟ ɫɟɡɨɧɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɪɚɯɨɜɚɧɢɹ ɤɭɥɶɬɭɪ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɨɜɟɞɟɧɢɟ 
ɤɨɦɩɥɟɤɫɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɥɢɦɢɬɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɬɪɚɜɨɫɬɨɟɜ ɢ ɡɧɚɱɢɦɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ 

ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢ ɭɫɬɨɣɱɢɜɨɦɭ ɪɚɡɜɢɬɢɸ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɜ ɪɚɡɧɵɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɱɟɧɵɟ ɪɚɡɧɵɯ ɫɬɪɚɧ ɤɨɧɫɬɚɬɢɪɭɸɬ, ɱɬɨ ɜ ɫɟɜɟɪɧɵɯ ɢ ɫɟɜɟɪɨ-

ɡɚɩɚɞɧɵɯ ɪɟɝɢɨɧɚɯ ȿɜɪɨɩɵ ɭɥɭɱɲɚɸɬɫɹ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ, ɚ ɜ ɸɠɧɵɯ ɪɟɝɢɨɧɚɯ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ ɭɪɨɠɚɣɧɨɫɬɢ ɦɧɨɝɨɥɟɬɧɢɯ ɤɨɪɦɨɜɵɯ ɤɭɥɶɬɭɪ. ɇɚɢɛɨɥɟɟ ɱɟɬɤɨ ɞɚɧɧɵɟ 
ɢɡɦɟɧɟɧɢɹ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɤɨɧɬɟɤɫɬɟ ɫɪɚɜɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɡɥɢɱɧɵɯ 
ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ ɢ ɧɚ ɪɟɝɢɨɧɚɥɶɧɨɦ ɭɪɨɜɧɟ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɥɭɝɨɩɚɫɬɛɢɳɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɜɵɝɨɞɧɵɦ ɢɡ-ɡɚ ɨɬɫɭɬɫɜɢɹ ɫɢɫɬɟɦ ɨɪɨɲɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɜɨɡɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɛɭɞɭɳɭɸ ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ, 
ɤɨɬɨɪɚɹ ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɩɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɪɵɧɤɚ ɫɛɵɬɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ. ȼɫɟ ɷɬɨ, ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɰɟɧɨɜɨɣ ɩɨɥɢɬɢɤɢ ɢ ɢɡɦɟɧɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɪɢɨɪɢɬɟɬɨɜ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ.  

ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ 
ɞɥɹ ɪɚɡɜɢɬɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɬɭɪɢɡɦɚ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɚɝɪɨɬɭɪɢɡɦɚ. Ⱥɝɪɨɬɭɪɢɡɦ − ɨɞɧɨ 
ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɦɢɪɨɜɨɣ ɬɭɪɢɫɬɢɱɟɫɤɨɣ ɢɧɞɭɫɬɪɢɢ ɢ ɜɚɠɧɚɹ ɫɮɟɪɚ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɤɨɧɨɦɢɤɢ. ȿɝɨ ɚɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɟɪɢɨɞ ɫɧɢɠɟɧɢɹ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɪɨɥɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟɝɨ ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ. 
ɍɪɛɚɧɢɡɚɰɢɹ, ɪɨɫɬ ɛɟɡɪɚɛɨɬɢɰɵ ɢ ɫɧɢɠɟɧɢɟ ɞɨɯɨɞɨɜ ɜ ɫɟɥɶɫɤɨɣ ɦɟɫɬɧɨɫɬɢ 
ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɧɢɠɟɧɢɸ ɟɟ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɢ ɫɨɤɪɚɳɟɧɢɸ ɱɢɫɥɟɧɧɨɫɬɢ ɫɟɥɶɫɤɨɝɨ 
ɧɚɫɟɥɟɧɢɹ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɧɚɪɚɫɬɚɟɬ ɬɟɯɧɨɝɟɧɧɵɣ ɢ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ ɩɪɟɫɫɢɧɝ, 
ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɜ ɭɪɛɨɷɤɨɫɢɫɬɟɦɟ. ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ 
ɞɟɥɚɸɬ ɨɫɨɛɟɧɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ «ɨɬɞɵɯ ɧɚ ɩɪɢɪɨɞɟ» ɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɬɭɪɢɡɦɚ. ȼ 1995 ɝ. 12 ɫɬɪɚɧ ȿɜɪɨɫɨɸɡɚ ɧɚɫɱɢɬɵɜɚɥɢ ɛɨɥɟɟ 100 ɬɵɫɹɱ 
ɮɟɪɦɟɪɫɤɢɯ ɯɨɡɹɣɫɬɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɬɭɪɢɫɬɢɱɟɫɤɢɟ ɭɫɥɭɝɢ, ɩɪɢ ɷɬɨɦ ɚɝɪɨɬɭɪɢɡɦ 
ɨɛɟɫɩɟɱɢɜɚɥ 10–20% ɞɨɯɨɞɚ ɜɫɟɣ ɬɭɪɢɫɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɚ ɛɨɥɟɟ 23% ɬɭɪɢɫɬɨɜ 
ɨɬɞɚɜɚɥɢ ɩɪɟɞɩɨɱɬɟɧɢɟ ɫɟɥɶɫɤɨɣ ɦɟɫɬɧɨɫɬɢ (Parente, Bovolenta, 2012). 

Ⱥɤɬɢɜɢɡɚɰɢɹ ɪɚɡɜɢɬɢɹ ɚɝɪɨɬɭɪɢɡɦɚ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɜɨ ɜɫɟɯ 
ɫɬɪɚɧɚɯ ɦɢɪɚ. Ⱥɝɪɨɬɭɪɢɡɦ ɪɟɲɚɟɬ ɧɟ ɬɨɥɶɤɨ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ. ɍɫɥɭɝɢ 
ɚɝɪɨɬɭɪɢɡɦɚ ɩɨɡɜɨɥɹɸɬ ɨɡɧɚɤɨɦɢɬɶɫɹ  ɫ ɩɪɢɪɨɞɧɨ-ɪɟɫɭɪɫɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɫɬɪɚɧɵ ɢɥɢ 
ɪɟɝɢɨɧɚ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ  ɷɤɨɥɨɝɢɡɚɰɢɢ ɫɨɡɧɚɧɢɹ ɧɚɫɟɥɟɧɢɹ. Ⱦɚɧɧɵɣ ɜɢɞ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
ɢ ɫɨɞɟɣɫɬɜɭɸɬ ɫɨɯɪɚɧɟɧɢɸ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɜ ɨɬɞɟɥɶɧɵɯ ɫɬɪɚɧɚɯ ɢ ɜ ɰɟɥɨɦ ɧɚ ɩɥɚɧɟɬɟ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɧɢɦɚɧɢɟ ɦɢɪɨɜɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɧɚ ɪɟɲɟɧɢɢ 
ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɯ ɩɪɨɛɥɟɦ. ȼɨɩɪɨɫɵ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ ɩɪɢɨɛɪɟɬɚɸɬ ɨɫɨɛɭɸ 
ɨɫɬɪɨɬɭ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ ɨɩɪɟɞɟɥɹɸɬ 
ɪɚɡɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ, ɩɨɝɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, 
ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɞɪ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢɨɪɢɬɟɬɧɨɣ ɫɬɚɧɨɜɢɬɫɹ ɢ 
ɩɪɨɛɥɟɦɚ ɤɚɱɟɫɬɜɚ ɤɨɪɦɨɜ, ɬ. ɤ.  ɪɚɰɢɨɧ ɠɢɜɨɬɧɵɯ ɨɩɨɫɪɟɞɨɜɚɧɧɨ ɨɤɚɡɵɜɚɟɬ 
ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ ɥɸɞɟɣ, ɩɨɬɪɟɛɥɹɸɳɢɯ ɦɨɥɨɱɧɭɸ ɢ ɦɹɫɧɭɸ 
ɩɪɨɞɭɤɰɢɸ. ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɦɧɨɝɢɯ ɞɟɫɹɬɢɥɟɬɢɣ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 



88 

 

ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɢɬɚɬɟɥɶɧɨɣ ɰɟɧɧɨɫɬɢ ɤɨɪɦɨɜɵɯ ɪɚɫɬɟɧɢɣ, ɩɪɢ ɷɬɨɦ 
ɨɩɪɟɞɟɥɹɥɨɫɶ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɩɪɨɬɟɢɧɚ, ɠɢɪɚ, ɤɥɟɬɱɚɬɤɢ, ɡɨɥɵ, Ȼɗȼ, ɋɚ, Ɋ, Ʉ, ɋɚ: Ɋ ɢ 
ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. ȼ ɫɜɹɡɢ ɫ ɜɵɹɫɧɟɧɢɟɦ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ 
ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɚɤɬɭɚɥɢɡɢɪɨɜɚɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɢɯ ɫɨɞɟɪɠɚɧɢɸ ɜ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɞɭɤɬɚɯ ɢ ɤɨɪɦɚɯ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɭɜɟɥɢɱɢɥɫɹ ɫɩɟɤɬɪ ɨɩɪɟɞɟɥɹɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɪɦɚ (Koivisto, Manley, 2003) ɡɚ ɫɱɟɬ  
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢ ɪɚɫɲɢɪɟɧɢɹ ɩɪɢɛɨɪɧɨɣ ɛɚɡɵ (NIRS – Near 

infrared spectroscop). ɋɟɝɨɞɧɹ ɧɟɨɛɯɨɞɢɦɵ ɧɨɜɵɟ ɡɧɚɧɢɹ ɨ ɫɨɞɟɪɠɚɧɢɢ ɜ ɪɚɫɬɟɧɢɹɯ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɤɥɟɬɱɚɬɤɢ (ɤɢɫɥɨɬɧɨ-ɞɟɬɟɪɝɟɧɬɧɚɹ – ADF, ɧɟɣɬɪɚɥɶɧɨ-ɞɟɬɟɪɝɟɧɬɧɚɹ – 

NDF, ɝɟɦɢɰɟɥɥɸɥɨɡɚ, ɥɢɝɧɢɧ) ɢ ɭɝɥɟɜɨɞɨɜ (ɨɛɳɢɟ ɧɟɫɬɪɭɤɬɭɪɧɵɟ – TNS, 

ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ – WSC), ɚ ɬɚɤɠɟ ɮɟɧɨɥɨɜ ɢ ɬɚɧɢɧɨɜ. Ɉɬ ɫɨɞɟɪɠɚɧɢɹ ɞɚɧɧɵɯ ɜɟɳɟɫɬɜ 
ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɩɟɪɟɜɚɪɢɦɨɫɬɶ ɢ ɭɫɜɨɹɟɦɨɫɬɶ ɤɨɪɦɚ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ – ɩɪɨɬɟɢɧɚ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɜɵɲɟɧɢɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ, 
ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɢ ɷɮɮɟɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɨɪɦɨɜ ɩɪɢ ɷɤɨɧɨɦɢɢ 
ɡɚɬɪɚɬ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ.   

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɧɢɦɚɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ ɜ ɤɨɪɦɚɯ ɧɚɫɵɳɟɧɧɵɯ (SFA) ɢ ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ (PUFA) ɤɢɫɥɨɬ 
(Omega-3,Omega-6), ɚ ɬɚɤɠɟ ɢɯ ɫɨɨɬɧɨɲɟɧɢɹ ɢ ɧɚɥɢɱɢɹ ɤɨɧɴɸɝɢɪɨɜɚɧɧɨɣ ɥɢɧɨɥɟɜɨɣ 
ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɚɤɬɢɜɧɵɦɢ ɚɧɬɢɨɤɫɢɞɚɧɬɚɦɢ. ȼ ɤɨɦɩɥɟɤɫɟ ɠɢɪɧɵɯ ɤɢɫɥɨɬ 
ɭɱɟɧɵɟ ɨɩɪɟɞɟɥɹɸɬ ɤɨɧɰɟɧɬɪɚɰɢɸ ɩɚɥɶɦɢɬɢɧɨɜɨɣ (palmitic – C16:0), ɫɬɟɚɪɢɧɨɜɨɣ 
(stearic – C18:0), ɨɥɟɢɧɨɜɨɣ (oleic – C18:1), ɥɢɧɨɥɟɜɨɣ (linoleic – C18:2) ɢ ɥɢɧɨɥɟɧɨɜɨɣ 
(linolenic – C18:3) ɤɢɫɥɨɬ.  

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɞɚɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɡɟɥɟɧɨɣ ɦɚɫɫɟ ɪɚɫɬɟɧɢɣ ɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɚɯ 
ɤɨɪɦɨɜ (ɫɟɧɚɠ, ɫɟɧɨ, ɫɢɥɨɫ, ɤɨɧɰɟɧɬɪɚɬɵ) ɢ – ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɜ 
ɨɪɝɚɧɢɡɦɟ ɩɢɬɚɸɳɟɝɨɫɹ ɞɚɧɧɵɦɢ  ɤɨɪɦɚɦɢ ɠɢɜɨɬɧɨɝɨ ɧɚɩɪɹɦɭɸ ɜɥɢɹɸɬ ɧɚ ɤɚɱɟɫɬɜɨ 
ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ, ɭɩɨɬɪɟɛɥɹɸɳɟɝɨ ɜ ɩɢɳɭ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɭɸ ɩɪɨɞɭɤɰɢɸ. 
ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɜɵɲɟɫɤɚɡɚɧɧɨɦɭ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ (Wyss, Collomb, 

2011), ɩɪɨɜɟɞɟɧɧɵɯ ɧɚ ɫɬɚɧɞɚɪɬɧɨɦ ɬɪɚɜɨɫɬɨɟ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɥ 62% ɡɥɚɤɨɜɵɯ 
ɪɚɫɬɟɧɢɣ (ɞɨɦɢɧɚɧɬ – Lolium perenne L.) ɢ 36% ɤɥɟɜɟɪɨɜ (Trifolium pratense L. ɢ 
Trifolium repens L.). ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢɫɫɥɟɞɨɜɚɥɢ ɫɟɧɨ, ɤɨɧɰɟɧɬɪɚɬɵ, ɡɟɥɟɧɭɸ ɦɚɫɫɭ, 
ɫɢɥɨɫ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ (ɫɢɥɨɫ Ⱥ – ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ – 39%, ɫɢɥɨɫ ȼ – 

ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ – 57%). Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ  ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.  

 

Ɍɚɛɥɢɰɚ 2. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɤɨɪɦɚ (ɝ/ɤɝ) 
 

ɏɢɦɢɱɟɫɤɢɣ 
ɫɨɫɬɚɜ 

ȼɢɞ ɤɨɪɦɚ 

ɋɟɧɨ Ʉɨɧɰɟɧɬɪɚɬɵ Ɂɟɥɟɧɚɹ ɦɚɫɫɚ ɋɢɥɨɫ Ⱥ ɋɢɥɨɫ ȼ 

ɋɭɯɨɟ 
ɜɟɳɟɫɬɜɨ 

 

880 

 

877 

 

168 

 

375 

 

      534 

Ɂɨɥɚ   99   48   76   90         87 

ɋɵɪɨɣ 
ɩɪɨɬɟɢɧ 

 

147 

 

120 

 

124 

 

152 

 

      137 

ɋɵɪɚɹ 
ɤɥɟɬɱɚɬɤɚ 

 

282 

 

  28 

 

196 

 

236 

 

      234 

ɋɚɯɚɪ   92   44 140   62       136 

ɀɢɪ   23   24   27   26         18 

C16:0         1,88         3,39         1,69         2,42      2,23 

C18:0         0,18         0,36         0,15         0,20      0,20 

C18:1         0,33         4,63         0,27         0,40      0,34 

C18:2         1,84       13,64         2,14         2,79      2,54 

C18:3        5,84         0,79         9,67       11,46    10,18 

 



89 

 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɟ 2 ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ 
ɢɫɫɥɟɞɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɤɨɪɦɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɨɪɝɚɧɢɡɦɟ ɠɢɜɨɬɧɨɝɨ ɢ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ. ɉɪɚɤɬɢɱɟɫɤɚɹ 
ɡɧɚɱɢɦɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɞɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɧɨɝɢɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧɚɯ. ɍɫɬɚɧɨɜɥɟɧɚ ɪɚɡɥɢɱɧɚɹ ɫɬɟɩɟɧɶ 
ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɜɢɞɨɦ ɤɨɪɦɚ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɚɝɪɨɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜɨɡɞɟɥɵɜɚɧɢɹ 
ɪɚɫɬɟɧɢɣ ɢ ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (Pötsch et al., 2011; Salcedo, 2011). 

Ɍɳɚɬɟɥɶɧɨɟ ɢ ɩɨɞɪɨɛɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ 
ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɤɨɪɦɚɯ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɟ ɩɪɨɰɟɫɫɵ ɭ ɪɚɫɬɟɧɢɣ, ɠɢɜɨɬɧɵɯ ɢ ɱɟɥɨɜɟɤɚ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɨɜ ɫɨɫɬɚɜɥɟɧɢɹ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɯ ɩɨ 
ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɪɚɰɢɨɧɨɜ ɠɢɜɨɬɧɵɯ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɬɪɚɜɨɫɬɨɟɜ. 

ɇɚɥɢɱɢɟ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ ɬɟɪɪɢɬɨɪɢɣ ɩɪɢɪɨɞɧɵɯ ɢ ɫɟɹɧɵɯ ɤɨɪɦɨɜɵɯ 
ɭɝɨɞɢɣ, ɪɚɡɧɨɨɛɪɚɡɢɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɬɪɚɜɹɧɢɫɬɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɟɟ  
ɢɡɭɱɟɧɧɨɫɬɢ ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɩɪɨɛɥɟɦɭ ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ 
ɭɝɨɞɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ. ȼ ɤɚɠɞɨɣ ɫɬɪɚɧɟ ɫɭɳɟɫɬɜɭɟɬ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɜɢɞɨɜ ɢ ɫɨɪɬɨɜ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɪɚɫɬɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɢɯ ɜɨɡɞɟɥɵɜɚɧɢɹ. ɋɨɜɪɟɦɟɧɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ 
ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬ ɧɨɜɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɜɢɬɢɸ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ: ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɨɫɬ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɤɭɥɶɬɭɪ ɜ ɭɫɥɨɜɢɹɯ ɷɤɨɧɨɦɢɢ 
ɦɚɬɟɪɢɚɥɶɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ (Grassland and Land Use 
System..., 1996). 

Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ  ɜ 
ɨɛɥɚɫɬɢ ɢɡɭɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɦɢɪɨɜɨɣ ɮɥɨɪɵ ɢ 
ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɜ ɦɚɬɟɪɢɚɥɚɯ ɫɢɦɩɨɡɢɭɦɨɜ ɢ ɝɟɧɟɪɚɥɶɧɵɯ ɫɨɛɪɚɧɢɣ ȿɜɪɨɩɟɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɥɭɝɨɩɚɫɬɛɢɳɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ ɞɥɹ ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɨɜ ɧɚ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɶɹɯ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ 
ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ. ɇɚ ɩɚɫɬɛɢɳɚɯ ɢ ɫɟɧɨɤɨɫɚɯ ɢɫɩɨɥɶɡɭɸɬ ɜ ɨɫɧɨɜɧɨɦ 
ɬɪɚɜɨɫɦɟɫɢ ɫ ɭɱɚɫɬɢɟɦ ɜɢɞɨɜ ɛɨɛɨɜɵɯ ɪɚɫɬɟɧɢɣ. ȼ ɫɨɫɬɚɜ ɬɪɚɜɨɫɦɟɫɢ ɜɤɥɸɱɚɸɬ ɨɬ ɞɜɭɯ 
ɞɨ ɱɟɬɵɪɟɯ ɜɢɞɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɥɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɬɪɚɜɨɫɬɨɹ, ɬɪɚɜɨɫɦɟɫɶ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɞɜɚ ɜɢɞɚ ɪɚɫɬɟɧɢɣ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɜɤɥɸɱɚɟɬ 2–3 ɫɨɪɬɚ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ 
ɩɨ ɫɪɨɤɚɦ ɫɨɡɪɟɜɚɧɢɹ, ɥɢɛɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨɡɪɟɜɚɸɳɢɯ, ɧɨ ɨɛɥɚɞɚɸɳɢɯ 
ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ, ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɤɚɱɟɫɬɜɟɧɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ.  

ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢɟɦɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɫɨɤɪɚɳɟɧɢɢ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ ɪɚɫɲɢɪɟɧɢɢ 

ɫɨɪɬɢɦɟɧɬɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɭɥɶɬɭɪ. ɑɬɨ ɩɨɤɚɡɵɜɚɟɬ, ɧɚɫɤɨɥɶɤɨ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɟɬɫɹ ɫɟɥɟɤɰɢɨɧɧɨɣ ɩɪɚɤɬɢɤɟ ɜɨ ɜɫɟɦ ɦɢɪɟ. (Ecological Aspects of Grassland 

Management..., 1998; Multi-function grasslands..., 2002). 

Ȼɨɛɨɜɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɶɹɯ ɜ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ ɚɡɨɬɧɵɯ 
ɭɞɨɛɪɟɧɢɣ, ɚ ɜ ɫɦɟɫɢ ɫɨ ɡɥɚɤɨɜɵɦɢ ɤɭɥɶɬɭɪɚɦɢ − ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ ɢ 
ɡɚɳɢɬɵ ɟɟ ɨɬ ɪɚɡɧɵɯ ɜɢɞɨɜ ɷɪɨɡɢɢ (ɜɨɞɧɨɣ, ɞɟɮɥɹɰɢɢ). ɇɚ ɞɨɥɝɨɥɟɬɧɢɯ ɫɟɹɧɵɯ, ɢ ɜ 
ɛɨɥɶɲɟɣ ɦɟɪɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɵɯ ɥɭɝɚɯ ɢ ɩɚɫɬɛɢɳɚɯ, ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ 
ɫɨɯɪɚɧɟɧɢɸ ɞɟɪɧɨɜɨɝɨ ɩɨɤɪɨɜɚ ɢ ɭɥɭɱɲɟɧɢɸ ɟɝɨ ɛɨɬɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɭɬɟɦ 
ɩɪɨɜɟɞɟɧɢɹ ɩɨɞɫɟɜɚ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɪɚɜ ɜ ɞɟɪɧɢɧɭ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɨɬɚ 
ɩɥɚɫɬɚ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɛɨɬɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɬɪɚɜɨɫɬɨɹ ɢ 
ɤɚɱɟɫɬɜɚ ɤɨɪɦɚ ɢɫɩɨɥɶɡɭɸɬ ɛɨɛɨɜɵɟ ɪɚɫɬɟɧɢɹ, ɧɨ ɜ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɹɸɬ ɡɥɚɤɨɜɵɟ ɬɪɚɜɵ (ɤɫɟɪɨɮɢɬɵ, ɝɢɝɪɨɮɢɬɵ, ɝɚɥɨɮɢɬɵ) ɢɥɢ ɪɚɫɬɟɧɢɹ 
ɞɪɭɝɢɯ ɫɟɦɟɣɫɬɜ (Pɟrmanent and Temporary Grassland, 2007; Biodiversity and Animal 

Feed..., 2008).  
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Ɇɧɨɝɨɥɟɬɧɢɟ ɤɨɪɦɨɜɵɟ ɪɚɫɬɟɧɢɹ ɧɚ ɫɟɧɨɤɨɫɚɯ ɢ ɩɚɫɬɛɢɳɚɯ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ 
ɢɫɬɨɱɧɢɤɨɦ ɤɨɪɦɚ ɞɥɹ ɠɢɜɨɬɧɵɯ, ɚ ɪɚɫɬɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɤɨɪɦɨɜɵɯ ɭɝɨɞɢɣ ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ. ɉɪɢ 

ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɭɡɤɨɝɨ ɫɩɟɤɬɪɚ 
ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɸ  ɜɢɞɨɜɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɩɨɬɟɧɰɢɚɥɚ ɦɟɫɬɧɨɣ ɮɥɨɪɵ. ɉɨ ɦɧɟɧɢɸ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɬɪɚɜɨɫɬɨɢ, 
ɜɤɥɸɱɚɸɳɢɟ ɪɚɫɬɟɧɢɹ ɢɡ ɪɚɡɧɵɯ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɨɬɚɧɢɱɟɫɤɢɯ ɝɪɭɩɩ, ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɤɚɱɟɫɬɜɚ ɤɨɪɦɚ. ɉɪɢɫɭɬɫɬɜɢɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɵɯ ɤɨɪɦɨɜɵɯ 
ɭɝɨɞɶɹɯ ɪɚɡɧɵɯ ɜɢɞɨɜ ɪɚɡɧɨɬɪɚɜɶɹ, ɱɚɫɬɨ ɨɛɥɚɞɚɸɳɢɯ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ 
ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ 
ɠɢɜɨɬɧɵɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɨɪɝɚɧɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ, ɜ ɭɫɥɨɜɢɹɯ ɤɨɬɨɪɨɣ ɜɚɠɧɵɦ ɚɫɩɟɤɬɨɦ  ɹɜɥɹɟɬɫɹ ɫɨɯɪɚɧɟɧɢɟ 
ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɧɚ ɥɭɝɚɯ ɢ ɩɚɫɬɛɢɳɚɯ (Kota et al., 1996; Falkowski et al., 1994; Trzasko, 

1994;  Soegaarrd et al., 2008; Palmborg, Huss-Danell, 2008; Tremetsberger, Pötsch, 2011).  

 

Ɍɚɛɥɢɰɚ 3. ɂɫɫɥɟɞɭɟɦɵɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɚɫɬɟɧɢɹ ɧɚ ɥɭɝɚɯ ɢ ɩɚɫɬɛɢɳɚɯ 
ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧɚɯ (Permanent and Temporary Grassland..., 2007; Biodiversity and Animal 

Feed..., 2008; Grassland Farming and Land Management…, 2011) 
 

Ʉɥɢɦɚɬɢɱɟɫ-
ɤɚɹ ɡɨɧɚ/ 
ɋɬɪɚɧɚ 

ɂɫɫɥɟɞɭɟɦɵɟ ɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɚɫɬɟɧɢɹ 

Fabaceae Poaceae 
Ⱦɪɭɝɢɟ 

ɫɟɦɟɣɫɬɜɚ 
Alpine North – Boreal – Nemoral 

Norway Trifolium repens L., 
Trifolium pratense L.,  
Lotus corniculatus L. 
 

Lolium perenne L., Lolium multiflorum 
Lam., Festulolium,Phleum pratense L., 
Festuca pratensis Huds., Poa pratensis 
L., Agrostis capillaris L., Anthoxanthum 
odoratum L., Nardus stricta L., 
Deschampsia cespitosa (L) Beauv. 
 

Salix L., 

Geranium 

sylvaticum L., 

Vaccinium 

myrtillus L., 

Empetrum 

nigrum L.  
Sweden Trifolium pratense L., 

Trifolium repens L., 
Lotus corniculatus L., 
Medicago sativa L., 
Trifolium hybridum L. 
 

Lolium perenne L., Lolium multiflorum 
Lam., Phleum pratense L., Dactylis 
glomerata L., Festuca pratensis Huds., 
Phalaris arundinacea L., Poa pratensis 
L., Festuca rubra L., Nardus stricta L., 
Deschampsia cespitosa (L) Beauv. 
 

Leucanthemu

m vulgare (L.) 

Lam., Primula 

veris L., 

Juncus effusus 

L., Filipendula 

ulmaria (L.) 

Maxim, 

Achillea 

millefolium L.,  
Finland Trifolium pratense L., 

Trifolium repens L. 
Phleum pratense L., Phalaroides 
arundinacea (L.) Rausch., Dactylis 
glomerata L., Festuca pratensis Huds., 
Festuca rubra L., Bromus inermis 
(Leyss.) Holub., Poa pratensis L. 

 

Russia Trifolium pratense L., 
Trifolium hybridum L., 
Trifolium repens L. 

Phleum pratense L., Phalaroides 
arundinacea (L.) Rausch., Dactylis 
glomerata L., Festuca pratensis Huds., 
Festuca rubra L., Bromus inermis 
(Leyss.) Holub., Alopecurus pratensis L.  

 

Estonia 
 

Trifolium repens L. Phleum pratense L., Lolium perenne L., 
Poa pratensis L., Festuca rubra L. 

 

Latvia Galega orientalis 
Lam.., Trifolium 
pratense L., Trifolium 
repens L. 

Festulolium, Lolium × boucheanum  
Phleum pratense L., Festuca pratensis 
Huds., Lolium perenne L., Poa pratensis 
L., Festuca rubra L. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 

Ʉɥɢɦɚɬɢɱɟɫ-
ɤɚɹ ɡɨɧɚ/ 
ɋɬɪɚɧɚ 

ɂɫɫɥɟɞɭɟɦɵɟ ɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɚɫɬɟɧɢɹ 

 

Fabaceae 

 

Poaceae 
Ⱦɪɭɝɢɟ 

ɫɟɦɟɣɫɬɜɚ 

Lithuania 

 

Trifolium repens L., 

Medicago sativa L., 

Lupinus polyphyllus, 

Galega orientalis 

Lam., Melilotus 

officinalis Desr. 

Lolium perenne L., Poa pratensis L., 

Phalaris arundinacea L., Festulolium.   

 

Poland Trifolium repens L., 

Trifolium pratense L. 

Lolium perenne L., Lolium multiflorum 

Lam., Phleum pratense L., Festuca 

pratensis Huds., Festuca rubra L., Poa 

trivialis L., Festuca arundinacea Schreb., 

Festuca ovina L., Alopecurus 

pratense L., Poa pratensis L., Agrostis 

capillaries L., Agropiron repens L., 

Arrhenatheretum elatius (L) M.et K. 

Tilia cordata 

Miller. 

Nemoral – Atlantic North 

Ireland, 

England 

Trifolium repens L., 

Trifolium pratense L., 

Trifolium ambiguum M. 

Bieb. 

Lolium perenne L., Dactylis glomerata 

L., Festuca pratensis Huds., Phleum 

pratense L., Festuca arundinacea 

Schreb., Cynosurus cristatus L., 

Anthoxanthum odoratum L. 

Calluna 

vulgaris (L.) 

Hill, Molinia 

caerulea (L.) 

Moench 

Germany, 

England  

 

 

Trifolium repens L., 

Lotus corniculatus L., 

Trifolium pratense L., 

Trifolium ambiguum M. 

Bieb. 

Lolium perenne L. Phleum pratense L., 

Festuca pratensis Huds., Poa pratensis 

L., Poa trivialis L., Phalaris 

arundinacea L. 

 

Senecio 

jacobaea L., 

(Salix spp.) 

Denmark Trifolium repens L., 

Trifolium pratense L., 

Medicago sativa L., 

Lotus corniculatus L., 

Onobrychis vicifolia L. 

Lolium perenne L., Festulolium,  Phleum 

pratense L., Festuca pratensis Huds., 

Poa pratensis L., Dactylis glomerata L., 

Festuca rubra L., Poa trivialis L. 

Phalaris arundinacea L. 

Plantago 

lanceolata L. 

Carum 

carvi L. 

Juncus 

efferus L. 

Austria 

 

Trifolium repens L., 

Trifolium pratense L., 

Lotus corniculatus L., 

Medicago sativa L., 

Vicia sativa L., Vicia 

cracca L. 

 

Lolium perenne L., Dactylis glomerata 

L., Festuca pratensis Huds., Trisetum 

Pers., Festulolium, Festuca arundinacea 

Schreb., Festuca rubra L., Agrostis 

capillaris L., Bromus inermis 

(Leyss.)Holub., Bromus erectus L., Poa 

pratensis L., Poa angustifoli L., Poa 

compressa L.,   

Taraxacum 

officinale L., 

Carum 

carvi L., 

Achillea 

millefolium L. 

The 

Netherlands  

 

Trifolium repens L., 

Trifolium pratense L., 

Lotus corniculatus L, 

Medicago sativa L. 

Lolium perenne L., Festuca pratensis 

Huds., Poa pratensis L., Dactylis 

glomerata L. 

Cichorium 

intybus L. 

 

Alpine South – Continental – Atlantic Central – Pannonian – Lusitanian – Mediterranian  

(Mountains, North, South) 

Belgium Trifolium repens L. Lolium perenne L.  

Switzerland 

 

Trifolium pratense L., 

Trifolium repens L. 

 

Lolium perenne L., Poa pratensis L., 

Festuca rubra L., Phleum pratense L., 

Phedimus stoloniferus (S.G. Gmelin). 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 

Ʉɥɢɦɚɬɢɱɟɫ-
ɤɚɹ ɡɨɧɚ/ 
ɋɬɪɚɧɚ 

ɂɫɫɥɟɞɭɟɦɵɟ ɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɚɫɬɟɧɢɹ 

 

Fabaceae 

 

Poaceae 
Ⱦɪɭɝɢɟ 

ɫɟɦɟɣɫɬɜɚ 

Czech 

Republic 

 

 

Trifolium pratense L., 

Trifolium repens L. 

Bromus inermis (Leyss.) Holub., 

Bromus marginatus L., Dactylis 

glomerata L., Festulolium, (Lolium 

multiflorum Lam.× Festuca pratensis 

Huds.), (Loliummultiflorum Lam.× 

Festuca arundinacea Schreb.), Festuca 

arundinacea Schreb., Lolium perenne 

L., Festuca rubra L., Poa pratensis L., 

Elytrigia repens (L.)Desv. ex Nevski).  

Calluna 

vulgaris 

(L.)Salisb. 

 

Slovakia Trifolium pratense L., 

Trifolium repens L. 

 

Festulolium, Lolium perenne L., 

Dactylis glomerata L., Festuca 

pratensis Huds., Phleum pratense L.  

 

Serbia Medicargo sativa L., 

Lathyrus aphaca L., 

Lathyrus cicera L., 

Lathyrus ochrus 

(L.)DC., Lathyrus 

sativus L., Vavilovia 

formosa (Stev.) Fed), 

Vicia villosa Roth., 

Viccia sativa L., Viccia 

pannonica Crantz. 

Dactylis glomerata L., Poa 

pratensis L., Bromus Benekeni 

(Lge)Trimen.  

 

 

Fagus 

sylvatica L., 

Rubus 

sanctus L., 

Pteridium 

aquilinum (L) 

Gled. 

France Trifolium pratense L., 

Lotus corniculatus L., 

Trifolium hybridum L., 

Trifolium repens L., 

Medicago sativa L., 

Lolium perenne L., Elymus repens L., 

Dactylis glomerata L, Poa pratensis L., 

Festuca arundinacea Schreb. 

Carex divisa 

Huds., Juncus 

articulatus L., 

Juncus 

gerardi Lois. 

Italy Trifolium repens L., 

Trifolium pratense L., 

Trifolium hybridum L., 

Lotus corniculatus L., 

Lotus corniculatus L., 

Hedysarum coronarium 

L., Medicago sativa L. 

Italian ryegrass L., Lolium perenne L., 

Bromus inermis (Leyss.) Holub., 

Bromus erectus L., Dactylis  

glomerata L., Festuca arundinacea 

Schreb., Festuca ovina L., Phalaris 

aquatica L., Brachypodium pinnatum 

(L.) P.B., Anthoxanthum odoratum L. 

Veratrum 

album L. 

 

Spain Trifolium repens L. 

 

 

 

Lolium perenne L., Dactylis 

glomerata L., Lolium multiflorum Lam. 

ssp. alternativum, Agrostis capillaries 

L., Bromus erectus L., Poa trivialis L. 

Pinus radiata D. 

 

Portugal 

 

Trifolium repens L., 

Trifolium pratense L., 

Trifolium  

subterraneum L. 

Dactylis glomerata L.,  

Lolium perenne L. 

 

Betula alba L. 

Hungary  Festuca arundinacea Schreb., Bromus 

inermis L., Alopecurus pratensis L., 

Festuca pseudovina, Poa pratensis L. 

 

Romania Trifolium pratense L., 

Trifolium repens L., 

Lotus corniculatus L. 

Nardus stricta L., Agrostis capillaris L., 

Festuca rubra L., Festuca valesiaca L. 

 

Bulgaria  Trifolium repens L., 

Ornithopus sativus L., 

Medicago sativa L. 

Lolium perenne L., Dactylis glomerata 

L., Agropyron cristatum L., Festuca 

arundinacea Schreb., Bromus inermis 

L., Agropyron desertorum Fisch Schult. 
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Ⱥɧɚɥɢɡ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɧɚɭɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ  ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɦɢɪɨɜɨɣ ɮɥɨɪɵ ɜ ɥɭɝɨɩɚɫɬɛɢɳɧɨɦ 
ɯɨɡɹɣɫɬɜɟ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧ ɩɨɡɜɨɥɢɥɢ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɡɚ ɩɨɫɥɟɞɧɢɟ 10–15 ɥɟɬ 
ɚɤɬɢɜɧɨ ɩɪɨɞɨɥɠɚɟɬɫɹ ɪɚɛɨɬɚ ɩɨ ɩɨɢɫɤɭ ɧɨɜɵɯ ɤɨɪɦɨɜɵɯ ɪɚɫɬɟɧɢɣ ɫ ɜɵɫɨɤɢɦ 
ɚɞɚɩɬɢɜɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ, ɫɩɨɫɨɛɧɵɯ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɪɟɡɤɢɦɢ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɢɥɢ ɨɫɚɞɤɨɜ, ɚ ɬɚɤɠɟ ɞɟɮɢɰɢɬɨɦ 
ɢɥɢ ɢɡɛɵɬɤɨɦ ɜɥɚɝɢ (Graiss et al., 2011).  

Ⱥɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ  ɞɚɧɧɵɯ (ɬɚɛɥ. 3) ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ 
ɢɫɫɥɟɞɭɸɬɫɹ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɚɤɬɢɤɟ ɜ ɨɫɧɨɜɧɨɦ 60–75 ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢɡ ɪɚɡɧɵɯ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɨɬɚɧɢɱɟɫɤɢɯ ɝɪɭɩɩ. ɉɪɢ ɷɬɨɦ ɛɨɥɟɟ 30 ɜɢɞɨɜ ɨɬɧɨɫɹɬɫɹ ɤ ɡɥɚɤɨɜɵɦ, ɚ 15 
− ɤ ɛɨɛɨɜɵɦ, ɤɨɬɨɪɵɟ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɩɨɬɟɧɰɢɚɥɭ, 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɤɨɪɦɨɜɨɣ ɰɟɧɧɨɫɬɢ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɝɪɭɩɩɟ ɛɨɛɨɜɵɯ 
ɬɪɚɜ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢɦɟɸɬ Trifolium pratense L. ɢ Trifolium repens L., ɚ 
ɫɪɟɞɢ ɡɥɚɤɨɜɵɯ ɪɚɫɬɟɧɢɣ ɞɨɦɢɧɢɪɭɸɬ Lolium perenne L., Phleum pratense L., Dactylis 

glomerata L., Festuca pratensis Huds. ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɪɚɡɧɵɟ 
ɝɢɛɪɢɞɵ Festulolium, ɫɨɡɞɚɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɣɝɪɚɫɚ ɢ ɨɜɫɹɧɢɰ. 
ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜɫɟ ɛɨɥɶɲɟ ɜɧɢɦɚɧɢɹ ɭɞɟɥɹɟɬɫɹ ɞɢɤɢɦ ɩɨɩɭɥɹɰɢɹɦ ɪɚɡɧɵɯ ɜɢɞɨɜ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɪɚɫɬɟɧɢɣ. ɉɪɨɜɨɞɢɬɫɹ ɞɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɩɪɢɪɨɞɧɵɯ ɫɨɨɛɳɟɫɬɜ, 
ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ  ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢ 
ɢɧɬɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɜ ɰɟɥɹɯ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ.  

Ɉɫɧɨɜɧɨɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɟɣ ɜɨɡɞɟɥɵɜɚɧɢɹ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜ ɧɚ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɶɹɯ ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɪɦɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɫɬɟɧɢɹ 
ɫɟɧɨɤɨɫɨɜ ɢ ɩɚɫɬɛɢɳ, ɹɜɥɹɹɫɶ ɨɫɧɨɜɨɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɥɚɧɞɲɚɮɬɨɜ,  ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɢɡɦɟɧɟɧɢɹɦ ɤɥɢɦɚɬɚ ɢ ɜɨɡɞɟɣɫɬɜɢɸ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɨɫɭɳɟɫɬɜɥɹɹ ɫɪɟɞɨɨɛɪɚɡɭɸɳɭɸ  ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɮɭɧɤɰɢɸ. Ɍɪɚɜɹɧɢɫɬɚɹ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɭɸ ɮɭɧɤɰɢɸ ɜ ɩɪɢɪɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ 
ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɞɟɝɪɚɞɚɰɢɢ ɩɨɱɜ ɨɬ ɪɚɡɧɵɯ ɜɢɞɨɜ ɷɪɨɡɢɢ, ɫɨɯɪɚɧɹɹ 

ɩɥɨɞɨɪɨɞɢɟ ɡɟɦɟɥɶ, ɱɬɨ ɜɯɨɞɢɬ ɜ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɛɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɚ.  

ɗɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɦɢɪɨɜɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ɢ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ ɬɪɚɞɢɰɢɨɧɧɵɯ ɢ 
ɩɨɹɜɥɟɧɢɸ ɧɨɜɵɯ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɫɮɟɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɦɨɜ ɢ 
ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ. 

ɍɜɟɥɢɱɟɧɢɟ ɧɚɪɨɞɨɧɚɫɟɥɟɧɢɹ ɧɚ ɩɥɚɧɟɬɟ, ɫɨɤɪɚɳɟɧɢɟ ɪɚɡɜɟɞɚɧɧɵɯ ɡɚɩɚɫɨɜ 
ɩɟɪɜɢɱɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ, ɜɥɢɹɸɳɟɟ  ɧɚ ɫɨɫɬɨɹɧɢɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɩɪɟɞɟɥɹɸɬ ɧɨɜɵɟ ɩɭɬɢ ɩɨɥɭɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɫɧɢɠɟɧɢɢ  ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɛɢɨɫɮɟɪɭ. ȼ ɫɜɹɡɢ 
ɫ ɷɬɢɦ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɧɚɲɟ ɜɪɟɦɹ ɩɪɢɨɛɪɟɬɚɸɬ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɪɟɫɭɪɫɵ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɛɢɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɤɭɥɶɬɭɪɵ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɧɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɥɹɯ. ɋɟɣɱɚɫ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɥɹɯ ɜɨ ɦɧɨɝɢɯ 
ɫɬɪɚɧɚɯ ɫɭɳɟɫɬɜɭɟɬ ɤɨɧɤɭɪɟɧɰɢɹ ɦɟɠɞɭ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɪɚɫɬɟɧɢɟɜɨɞɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ (ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, ɤɨɪɦɚ) ɢ ɩɨɥɭɱɟɧɢɟɦ ɛɢɨɦɚɫɫɵ ɧɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɰɟɥɢ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɯɨɬɧɵɯ ɡɟɦɟɥɶ ɨɝɪɚɧɢɱɟɧɨ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɬɪɭɤɬɭɪɨɣ ɡɟɦɟɥɶɧɵɯ ɭɝɨɞɢɣ. ɗɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɩɪɢɜɥɟɱɟɧɢɹ ɧɨɜɵɯ ɡɟɦɟɥɶ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ, ɤɨɬɨɪɵɟ ɢɝɪɚɸɬ 
ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɚɫɩɟɤɬɚɯ (Multi-

function grasslands..., 2002; Permanent and Temporary Grassland..., 2007). 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ, ɜ ɫɬɪɚɧɚɯ ȿɜɪɨɩɟɣɫɤɨɝɨ ɋɨɸɡɚ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɭɥɶɬɭɪ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 9 
ɞɨ 15 ɦɥɧ ɝɚ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 13–22% ɬɟɪɪɢɬɨɪɢɢ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
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ɤɭɥɶɬɭɪ ɚɤɬɭɚɥɶɧɨ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɢɜɟɥɢɪɨɜɚɬɶ 
ɤɨɧɤɭɪɟɧɰɢɸ ɫ ɞɪɭɝɢɦɢ ɤɭɥɶɬɭɪɚɦɢ. ɋɨɯɪɚɧɟɧɢɟ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ ɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɨɡɜɨɥɢɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɜɵɪɚɳɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɦɚɫɫɵ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɰɟɥɹɯ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɟ ɝɪɭɩɩɵ ɤɭɥɶɬɭɪ, ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬ ɤ ɩɟɪɜɨɦɭ ɢ ɜɬɨɪɨɦɭ 
ɩɨɤɨɥɟɧɢɹɦ ɪɚɫɬɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɰɟɥɢ (ɚɝɪɨɬɨɩɥɢɜɨ). 
ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɤɭɥɶɬɭɪɵ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɜɵɪɚɳɢɜɚɸɬɫɹ ɜ ɱɢɫɬɨɦ ɜɢɞɟ ɧɚ 
ɩɥɨɞɨɪɨɞɧɵɯ ɩɚɯɨɬɧɵɯ ɩɨɱɜɚɯ. Ɉɧɢ ɩɨɞɯɨɞɹɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɷɬɚɧɨɥɚ ɢɡ 
ɤɪɚɯɦɚɥɚ ɢɥɢ ɫɚɯɚɪɚ ɡɟɪɧɚ ɤɭɤɭɪɭɡɵ, ɩɲɟɧɢɰɵ, ɹɱɦɟɧɹ, ɬɪɢɬɢɤɚɥɟ, ɫɚɯɚɪɧɨɝɨ 
ɬɪɨɫɬɧɢɤɚ, ɫɚɯɚɪɧɨɣ ɫɜɟɤɥɵ ɢɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɢɨɞɢɡɟɥɹ 
(ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɟ ɦɚɫɥɚ ɢɡ ɫɟɦɹɧ ɪɚɩɫɚ ɢ ɫɨɢ, ɚ ɬɚɤɠɟ ɩɚɥɶɦɨɜɨɟ ɦɚɫɥɨ). Ʉɨ ɜɬɨɪɨɣ 
ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɪɚɫɬɟɧɢɹ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɰɟɥɥɸɥɨɡɵ ɢ ɥɢɝɧɢɧɚ: ɨɞɧɨɥɟɬɧɢɟ 
ɤɭɥɶɬɭɪɵ; ɦɧɨɝɨɥɟɬɧɢɟ ɬɪɚɜɵ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɜ ɨɞɧɨɜɢɞɨɜɵɯ ɩɨɫɟɜɚɯ ɢ ɬɪɚɜɨɫɦɟɫɹɯ 
ɧɚ ɤɭɥɶɬɭɪɧɵɯ ɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɶɹɯ (ɡɥɚɤɨɜɵɟ, ɛɨɛɨɜɵɟ, 
ɪɚɡɧɨɬɪɚɜɶɟ). ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ (ɪɚɡɧɵɟ ɜɢɞɵ ɬɨɩɨɥɹ 
ɢ ɢɜɵ), ɜɵɪɚɳɢɜɚɟɦɵɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɧɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɥɹɯ (Biodiversity and Animal Feed…, 2008; Grassland 
Farming and Land Management..., 2011). 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɛɢɨɦɚɫɫɵ ɫ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɰɟɥɟɣ: ɚɧɚɷɪɨɛɧɚɹ 
ɮɟɪɦɟɧɬɚɰɢɹ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɢɨɝɚɡɚ) ɢ ɬɟɪɦɚɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ (ɫɠɢɝɚɧɢɟ ɫɟɧɚ). Ɉɞɧɚɤɨ 
ɷɬɢ ɦɟɬɨɞɵ ɢɦɟɸɬ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. ɋɠɢɝɚɧɢɟ ɛɢɨɦɚɫɫɵ ɨɫɥɨɠɧɹɟɬ 
ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ. Ɍɪɚɜɵ, ɧɚɤɚɩɥɢɜɚɸɳɢɟ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɵɪɨɝɨ ɚɡɨɬɚ, ɫɟɪɵ, ɯɥɨɪɚ, ɤɚɥɢɹ, ɭɫɥɨɠɧɹɸɬ ɩɪɨɰɟɫɫ ɫɠɢɝɚɧɢɹ ɛɢɨɦɚɫɫɵ: 
ɩɪɨɢɫɯɨɞɢɬ ɡɚɞɟɪɠɤɚ ɦɚɫɫɵ ɜ ɪɟɚɤɬɨɪɟ; ɜɨɡɦɨɠɧɨ ɩɪɨɹɜɥɟɧɢɟ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɚ; 
ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɩɚɪɧɢɤɨɜɵɣ ɝɚɡ).  

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɨ-

Ɂɚɩɚɞɚ Ɋɨɫɫɢɢ (Ʉɭɥɚɤɨɜɫɤɚɹ, 2011), ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɪɚɫɬɟɧɢɣ ɪɚɡɥɢɱɧɵɯ 
ɛɨɬɚɧɢɱɟɫɤɢɯ ɝɪɭɩɩ ɜ ɮɚɡɭ ɧɚɱɚɥɚ ɰɜɟɬɟɧɢɹ (ɬɚɛɥ. 4).  

 

Ɍɚɛɥɢɰɚ 4. Ʉɚɱɟɫɬɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɬɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ 

 

Ɋɚɫɬɟɧɢɹ 

ɋɵɪɨɣ 
ɩɪɨɬɟ-

ɢɧ 

ɝ/ɤɝ ɫ.ɜ. 

ɋɵɪɚɹ 
ɤɥɟɬɱɚɬɤɚ 
ɝ/ɤɝ ɫ.ɜ. 

Ca 

ɝ/ɤɝ 
ɫ.ɜ. 

P 

ɝ/ɤɝ 
ɫ.ɜ. 

K 

ɝ/ɤɝ 
ɫ.ɜ. 

Cu 

ɦɝ/ɤɝ 
ɫ.ɜ. 

Zn 

ɦɝ/ɤɝ 
ɫ.ɜ. 

Fe 

ɦɝ/ɤɝ 
ɫ.ɜ. 

Mn 

ɦɝ/ɤɝ 
ɫ.ɜ. 

Poaceae 

Ɇɢɧɢɦɭɦ  109,0 228,0      3,0 1,8 19,1 4,3 25,1   82,4 37,4 

Ɇɚɤɫɢɦɭɦ 133,0 303,0      5,5 3,7 32,2 6,5 30,1 182,5 60,3 

Fabaceae 

Ɇɢɧɢɦɭɦ  147,0 202,0    11,0 2,5 18,2 1,3 14,2   55,6 31,1 

Ɇɚɤɫɢɦɭɦ 211,0 255,0    18,3 4,1 26,3 6,5 44,4 119,8 49,2 

Ɋɚɡɧɨɬɪɚɜɶɟ 

Ɇɢɧɢɦɭɦ  – –    11,6 2,7 38,4 5,1 30,7   70,4 34,3 

Ɇɚɤɫɢɦɭɦ – –    28,4 4,4 53,1 6,3 34,6 175,0 71,2 

 

Ɂɥɚɤɨɜɵɟ ɬɪɚɜɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɢɛɨɥɶɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɵɪɨɣ ɤɥɟɬɱɚɬɤɢ, 
ɚ ɛɨɛɨɜɵɟ − ɧɚɥɢɱɢɟɦ ɫɵɪɨɝɨ ɩɪɨɬɟɢɧɚ. Ɇɚɤɫɢɦɭɦ ɫɨɞɟɪɠɚɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɨɩɪɟɞɟɥɟɧ ɜ ɪɚɡɧɨɬɪɚɜɶɟ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ ɜɵɜɨɞɵ ɭɱɟɧɵɯ: 
ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɪɚɫɬɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɦɢɧɟɪɚɥɶɧɵɯ 
ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɜ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɩɪɨɰɟɫɫ ɫɠɢɝɚɧɢɹ ɮɢɬɨɦɚɫɫɵ ɜ 
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ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɰɟɥɹɯ. Ɉɞɧɚɤɨ ɩɪɢ ɪɚɧɧɟɦ ɫɤɚɲɢɜɚɧɢɢ ɬɪɚɜ ɫɨɞɟɪɠɚɧɢɟ ɷɬɢɯ 
ɷɥɟɦɟɧɬɨɜ ɭɦɟɧɶɲɚɟɬɫɹ. 

ɉɪɨɰɟɫɫ ɚɧɚɷɪɨɛɧɨɣ ɮɟɪɦɟɧɬɚɰɢɢ ɛɢɨɦɚɫɫɵ ɪɚɫɬɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɝɚɡɚ, ɩɪɨɯɨɞɢɬ ɫ ɨɫɥɨɠɧɟɧɢɹɦɢ ɢɡ-ɡɚ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɥɢɝɧɢɧɚ, 
ɭɜɟɥɢɱɢɜɚɸɳɟɝɨ ɜɪɟɦɹ ɩɪɢɫɭɬɫɬɜɢɹ ɛɢɨɦɚɫɫɵ ɜ ɪɟɚɤɬɨɪɟ. Ⱥ ɛɢɨɦɚɫɫɚ ɪɚɫɬɟɧɢɣ, 
ɩɨɥɭɱɟɧɧɚɹ ɩɪɢ ɷɤɫɬɟɧɫɢɜɧɨɣ ɫɢɫɬɟɦɟ ɜɟɞɟɧɢɹ ɥɭɝɨɩɚɫɬɛɢɳɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɪɚɡ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɥɢɝɧɢɧɚ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɨɝɚɡɚ ɢ ɫɛɨɪ 
ɦɟɬɚɧɚ ɫ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɶɟɜ ɨɩɪɟɞɟɥɹɸɬ ɪɚɡɥɢɱɧɵɟ ɮɚɤɬɨɪɵ: ɮɟɧɨɥɨɝɢɱɟɫɤɚɹ 
ɮɚɡɚ ɪɚɫɬɟɧɢɣ ɢ ɢɯ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɜɨɫɬɨɹ ɢ ɫɢɫɬɟɦɚ 
ɭɩɪɚɜɥɟɧɢɹ, ɫɩɨɫɨɛ ɢ ɦɟɬɨɞ ɤɨɧɫɟɪɜɢɪɨɜɚɧɢɹ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɨɤɭɥɹɧɬɨɜ). ȼ ɷɬɨɣ 
ɫɢɬɭɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɜɥɢɹɧɢɟ ɤɚɠɞɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɢ 
ɬɳɚɬɟɥɶɧɨ ɢɡɭɱɚɬɶ ɩɪɨɰɟɫɫɵ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɝɚɡɚ ɢɡ ɛɢɨɦɚɫɫɵ. ȼ 
ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɞɟɧɢɹ ɩɟɪɜɨɝɨ ɭɤɨɫɚ ɧɚ ɡɟɥɟɧɭɸ ɦɚɫɫɭ ɩɨɥɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ, 
ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɜɥɢɹɧɢɟ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɬɪɚɜɨɫɬɨɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɟɬɚɧɚ (1N 1 ɤɝ 
ɫ. ɜ.): Festuca rubra L. (456), Festuca pratensis Huds. (401), Lolium perenne L. (398), 

Dactylis glomerata L. (366), Phleum pratense L. (366), Alopecurus pratensis L. (338), 

Festuca arundinacea (Hack.) Tzvel (329). ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɫɵɪɨɣ ɤɥɟɬɱɚɬɤɢ ɫɞɟɪɠɢɜɚɟɬ ɩɨɬɟɧɰɢɚɥ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɝɚɡɚ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɫɵɪɨɣ 
ɤɥɟɬɱɚɬɤɢ ɡɚɜɢɫɢɬ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɝɟɦɢɰɟɥɥɸɥɨɡɵ ɢ ɥɢɝɧɢɧɚ, ɤɨɬɨɪɵɟ ɫ ɬɪɭɞɨɦ 
ɩɨɞɜɟɪɝɚɸɬɫɹ ɛɢɨɪɚɡɥɨɠɟɧɢɸ ɜ ɚɧɚɷɪɨɛɧɵɯ ɭɫɥɨɜɢɹɯ (Biodiversity and Animal Feed..., 

2008, Grassland Farming and Land Management..., 2011).  

ȼ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ Ɋɨɫɫɢɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɬɟɧɢɣ (ɮɚɡɚ 
ɧɚɱɚɥɚ ɰɜɟɬɟɧɢɹ), ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɤ ɪɚɡɧɵɦ ɛɨɬɚɧɢɱɟɫɤɢɦ ɝɪɭɩɩɚɦ (ɛɨɛɨɜɵɟ, 
ɡɥɚɤɨɜɵɟ, ɪɚɡɧɨɬɪɚɜɶɟ). ȼ ɛɢɨɦɚɫɫɟ ɨɩɪɟɞɟɥɹɥɢ: ɫɨɞɟɪɠɚɧɢɟ ɧɟɣɬɪɚɥɶɧɨ-ɞɟɬɟɪɝɟɧɬɧɨɣ 
ɤɥɟɬɱɚɬɤɢ (NDF), ɤɢɫɥɨɬɧɨ-ɞɟɬɟɪɝɟɧɬɧɨɣ ɤɥɟɬɱɚɬɤɢ (ADF) ɢ ɤɢɫɥɨɬɧɨ-ɞɟɬɟɪɝɟɧɬɧɨɝɨ 
ɥɢɝɧɢɧɚ  (ADL). Ƚɟɦɢɰɟɥɥɸɥɨɡɭ (ɇɋ) ɨɩɪɟɞɟɥɹɥɢ ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ. Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ 
ɪɚɛɨɬɚ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɝ. Ⱦɟɛɪɟɰɟɧ (ȼɟɧɝɪɢɹ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ 
NIRS. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

Ⱦɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɫɨɞɟɪɠɚɧɢɹ ɧɟɣɬɪɚɥɶɧɨ-ɞɟɬɟɪɝɟɧɬɧɨɣ ɤɥɟɬɱɚɬɤɢ, ɤɢɫɥɨɬɧɨ-

ɞɟɬɟɪɝɟɧɬɧɨɣ ɤɥɟɬɱɚɬɤɢ ɢ ɤɢɫɥɨɬɧɨ-ɞɟɬɟɪɝɟɧɬɧɨɝɨ ɥɢɝɧɢɧɚ ɜ ɪɚɫɬɟɧɢɹɯ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɲɢɪɨɤɨɣ ɚɦɩɥɢɬɭɞɨɣ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɤɚɤ ɜ ɩɪɟɞɟɥɚɯ ɫɟɦɟɣɫɬɜɚ, ɬɚɤ ɢ 
ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɪɚɡɧɵɯ ɛɨɬɚɧɢɱɟɫɤɢɯ ɝɪɭɩɩ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɧɚɥɢɱɢɟ ɜɢɞɨɜɨɣ 
ɫɩɟɰɢɮɢɤɢ ɢ ɪɚɡɧɵɟ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɛɢɨɦɚɫɫɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɝɪɨɬɨɩɥɢɜɚ.  

ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ ɜ ɨɛɥɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɦɚɫɫɵ ɧɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɰɟɥɢ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ. 
ɋ 2003 ɝɨɞɚ ɜ ɒɜɟɰɢɢ ɪɚɛɨɬɚɟɬ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ ȿɜɪɨɩɟɣɫɤɢɣ ɩɪɨɟɤɬ ɜɧɭɬɪɢ 
ɩɪɨɝɪɚɦɦɵ AGROPTI-gas ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɫɬɟɧɢɣ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɛɢɨɝɚɡ 
(Biodiversity and Animal Feed..., 2008). ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɦ ɩɪɨɟɤɬɚ ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɝɚɡɚ ɢɫɩɨɥɶɡɭɸɬɫɹ: ɫɟɩɚɪɢɪɨɜɚɧɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɨɬɯɨɞɵ ɮɟɪɦ 
(ɞɨɦɚɲɧɢɯ ɯɨɡɹɣɫɬɜ); ɫɬɨɱɧɵɟ ɨɫɚɞɤɢ; ɩɪɨɞɭɤɰɢɹ ɛɢɨɦɚɫɫɵ ɫ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ. 
ȼɫɹ ɫɨɛɪɚɧɧɚɹ ɦɚɫɫɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɛɪɨɠɟɧɢɸ ɢ ɨɛɪɚɡɭɟɬɫɹ ɛɢɨɝɚɡ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɬɟɩɥɚ ɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɬɨɩɥɢɜɚ. ȼ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ ɚɤɬɢɜɧɨ 
ɪɚɡɜɢɜɚɸɬɫɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨ ɩɨɢɫɤɭ ɢ ɩɪɢɦɟɧɟɧɢɸ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɫɵɪɶɹ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɛɢɨɝɚɡɚ, ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ.  

Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɭɥɶɬɭɪ ɧɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɥɹɯ ɛɭɞɟɬ ɨɫɧɨɜɚɧɨ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɍɱɟɧɵɟ ɪɟɤɨɦɟɧɞɭɸɬ ɜ ɩɪɨɰɟɫɫɟ 
ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɹɡɚɬɟɥɶɧɨ ɭɱɢɬɵɜɚɬɶ ɢ ɫɨɯɪɚɧɹɬɶ 
ɛɚɥɚɧɫ ɦɟɠɞɭ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɛɢɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɢ ɷɦɢɫɫɢɟɣ ɩɚɪɧɢɤɨɜɵɯ 
ɝɚɡɨɜ (ɋɈ2, ɋɇ4, N2O) ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɧɵɯ ɫɢɫɬɟɦ 
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ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. ɉɨ ɦɧɟɧɢɸ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɫɟɥɶɫɤɨɟ 
ɯɨɡɹɣɫɬɜɨ ɜɧɨɫɢɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɧɚ ɩɥɚɧɟɬɟ. 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɦɢɫɫɢɢ CH4, N2O, NH3 ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 40 ɞɨ 80% ɚɧɬɪɨɩɨɝɟɧɧɵɯ 
ɜɵɛɪɨɫɨɜ (20–30% ɷɦɢɫɫɢɢ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ). Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɡɧɵɯ ɫɢɬɭɚɰɢɣ ɜ 
ɚɝɪɨɷɤɨɫɢɫɬɟɦɚɯ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɫɰɟɧɚɪɢɢ ɩɟɪɫɩɟɤɬɢɜ ɢɯ 
ɪɚɡɜɢɬɢɹ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɯɨɡɹɣɫɬɜɚ, 
ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɢ ɩɨɱɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ (ɩɨɬɟɪɢ N, P, ɋ) ɢ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶɸ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɪɚɡɧɵɟ ɭɪɨɜɧɢ  
ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ (Tom Misselbrook et al., 2012). ȼ ɪɚɡɥɢɱɧɵɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɜɤɥɸɱɚɸɳɢɯ ɤɨɦɩɥɟɤɫɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɭɫɜɨɟɧɢɹ ɢ ɷɦɢɫɫɢɢ ɭɝɥɟɪɨɞɚ ɪɚɫɬɟɧɢɹɦɢ ɢ ɩɨɱɜɨɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɫ ɭɱɟɬɨɦ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɦɢɝɪɚɰɢɢ. 

Ɋɚɡɜɢɬɢɟ ɫɬɪɚɬɟɝɢɢ ɩɨ ɢɡɭɱɟɧɢɸ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɪɚɫɲɢɪɢɬ ɫɩɟɤɬɪ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɛɢɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɭɥɶɬɭɪ. 
ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɢɧɬɟɝɪɚɰɢɢ ɪɚɡɧɵɯ ɫɢɫɬɟɦ ɡɟɦɥɟɞɟɥɢɹ ɢ ɦɟɧɟɞɠɦɟɧɬɚ ɧɚ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɶɹɯ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɪɟɲɟɧɢɸ 
ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ, ɱɬɨ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
 

Ɍɚɛɥɢɰɚ 5. Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɤɥɟɬɱɚɬɤɢ ɜ ɪɚɡɥɢɱɧɵɯ ɬɪɚɜɚɯ, ɝ / ɤɝ  
(Ʉɭɥɚɤɨɜɫɤɚɹ et al., 2003, Ʉɭɥɚɤɨɜɫɤɚɹ, 2012) 

 

Ɋɚɫɬɟɧɢɟ NDF ADF Hɋ ADL 

Poaceae 

Alopecurus pratensis L. 572 320 252 20 

Dactylis glomerata L. 572 330 242 27 

Poa pratensis L. 568 308 260 12 

Bromopsis inermis (Leys.) 

Holub. 

 

577 

 

343 

 

234 

 

18 

Festuca pratensis Huds 630 360 270 21 

Phalaroides arundinacea 

Rausch. 

 

583 

 

288 

 

295 

 

29 

Phleum pratense L. 680 352 328 16 

Fabaceae 

Trifolium pratense L. 344 262 82 25 

Trifolium hybridum L. 249 199 50 15 

Trifolium repens L. 313 230 83       7 

Galega orientalis Lam. 423 292          131 24 

Lathyrus pratensis L. 355 277 78 16 

Ɋɚɡɧɨɬɪɚɜɶɟ 

Taraxacum officinale 

Wigg. 

 

171 

 

149 

 

22 

 

  6 

Leontodon autumnalis L. 329 261 68 21 

Achillea millefolium L.  348 267 81 17 

Achillea ptarmica L. 380 263         117 22 
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Ɂɚɤɥɸɱɟɧɢɟ 

 

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɥɨɳɚɞɟɣ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ 
ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ ɤɨɧɬɢɧɟɧɬɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɚɪɶɢɪɭɸɬ ɜ 
ɩɪɟɞɟɥɚɯ 36–41% ɨɬ ɩɥɨɳɚɞɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ, ɨɞɧɚɤɨ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢɯ 
ɩɥɨɳɚɞɢ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜ ɬɟɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ, ɝɞɟ ɢɦɟɸɬ ɦɟɫɬɨ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨɛ 
ɭɫɢɥɟɧɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ. ɉɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɥɢɦɢɬɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ  ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 
ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɬɪɚɜɨɫɬɨɟɜ, ɢ ɡɧɚɱɢɦɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɰɢɨɧɚɥɶɧɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢ ɭɫɬɨɣɱɢɜɨɦɭ ɪɚɡɜɢɬɢɸ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɜ ɪɚɡɧɵɯ 
ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ.  

ɉɪɢ ɧɚɥɢɱɢɢ ɨɛɲɢɪɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɩɪɢɪɨɞɧɵɯ ɢ ɫɟɹɧɵɯ ɤɨɪɦɨɜɵɯ ɭɝɨɞɢɣ, ɚ 
ɬɚɤɠɟ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɪɚɡɧɨɨɛɪɚɡɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɬɪɚɜɹɧɢɫɬɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ 
ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɟɟ ɢɡɭɱɟɧɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɫɭɳɟɫɬɜɭɸɬ 
ɩɪɨɛɥɟɦɵ ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ. ȼ ɤɚɠɞɨɣ ɢɡ ɫɬɪɚɧ 
ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɜɢɞɨɜ ɢ ɫɨɪɬɨɜ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɪɚɫɬɟɧɢɣ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɢɯ ɜɨɡɞɟɥɵɜɚɧɢɹ. ɋɨɜɪɟɦɟɧɧɵɟ 
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬ ɧɨɜɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɨɫɬ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɤɭɥɶɬɭɪ ɜ ɭɫɥɨɜɢɹɯ ɷɤɨɧɨɦɢɢ ɦɚɬɟɪɢɚɥɶɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɚɤɬɭɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ ɞɥɹ 

ɪɚɡɜɢɬɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɬɭɪɢɡɦɚ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɚɝɪɨɬɭɪɢɡɦɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ 
ɫɮɟɪɨɣ ɷɤɨɧɨɦɢɤɢ ɜ ɩɟɪɢɨɞ ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɞɚɧɧɨɝɨ ɜɢɞɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɜ ɨɬɞɟɥɶɧɵɯ ɫɬɪɚɧɚɯ 
ɢ ɜ ɰɟɥɨɦ ɧɚ ɩɥɚɧɟɬɟ. 

ȼɨɩɪɨɫɵ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ ɨɩɪɟɞɟɥɹɸɬ ɪɚɡɥɢɱɧɵɟ ɮɚɤɬɨɪɵ, ɨɞɧɚɤɨ 
ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɢ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɫɬɚɸɬɫɹ ɩɪɢɨɪɢɬɟɬɧɵɦɢ, 
ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɭɝɥɭɛɥɟɧɧɨɦɭ ɢɡɭɱɟɧɢɸ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɬɟɧɢɣ, 
ɤɨɪɦɨɜ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɦɟɬɨɞɢɱɟɫɤɨɣ 
ɢ ɩɪɢɛɨɪɧɨɣ ɛɚɡɵ. ȼ ɩɪɨɝɪɚɦɦɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɚɬɶ ɢɡɭɱɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɤɥɟɬɱɚɬɤɢ, ɭɝɥɟɜɨɞɨɜ, ɮɟɧɨɥɨɜ, ɬɚɧɢɧɨɜ, ɧɚɫɵɳɟɧɧɵɯ ɢ 
ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɤɨɪɦɨɜ, 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ ɢ ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ, ɚ 
ɬɚɤɠɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɨɪɦɨɜ ɩɪɢ ɷɤɨɧɨɦɢɢ ɡɚɬɪɚɬ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ.  

ȼ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧɚɯ ɢɫɫɥɟɞɭɸɬɫɹ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɜ ɨɫɧɨɜɧɨɦ 60 –
75 ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢɡ ɪɚɡɧɵɯ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɨɬɚɧɢɱɟɫɤɢɯ ɝɪɭɩɩ. Trifolium pratense L., 

Trifolium repens L., Lolium perenne L., Phleum pratense L., Dactylis glomerata L., Festuca 

pratensis Huds. ɞɨɦɢɧɢɪɭɸɬ ɜ ɬɪɚɜɨɫɬɨɹɯ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɫɬɪɚɧɚɯ. ɒɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɪɚɡɧɵɟ ɝɢɛɪɢɞɵ Festulolium, ɫɨɡɞɚɧɧɵɟ ɧɚ ɨɫɧɨɜɟ 
ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɣɝɪɚɫɚ ɢ ɨɜɫɹɧɢɰ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜɫɟ ɛɨɥɶɲɟ ɜɧɢɦɚɧɢɹ 
ɨɛɪɚɳɚɟɬɫɹ ɧɚ ɞɢɤɢɟ ɩɨɩɭɥɹɰɢɢ ɪɚɡɧɵɯ ɜɢɞɨɜ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɪɚɫɬɟɧɢɣ ɫ ɰɟɥɶɸ 
ɩɪɨɜɟɞɟɧɢɹ ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢ ɢɧɬɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 
ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ. ȼ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɚɤɬɢɜɧɨ ɩɪɨɞɨɥɠɚɟɬɫɹ ɪɚɛɨɬɚ ɩɨ ɩɨɢɫɤɭ 
ɧɨɜɵɯ ɤɨɪɦɨɜɵɯ ɪɚɫɬɟɧɢɣ ɫ ɜɵɫɨɤɢɦ ɚɞɚɩɬɢɜɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ, ɫɩɨɫɨɛɧɵɯ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɧɟɫɬɚɧɞɚɪɬɧɵɯ 
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ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɪɟɡɤɢɦɢ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɢɥɢ 
ɨɫɚɞɤɨɜ, ɚ ɬɚɤɠɟ ɞɟɮɢɰɢɬɨɦ ɢɥɢ ɢɡɛɵɬɤɨɦ ɜɥɚɝɢ. 

ɗɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɦɢɪɨɜɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ɢ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ ɬɪɚɞɢɰɢɨɧɧɵɯ ɢ ɩɨɹɜɥɟɧɢɸ ɧɨɜɵɯ ɧɚɭɱɧɨ-

ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɫɮɟɪɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɧɚ ɥɭɝɨɩɚɫɬɛɢɳɧɵɯ ɭɝɨɞɶɹɯ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɫɭɳɟɫɬɜɭɟɬ ɤɨɧɤɭɪɟɧɰɢɹ ɦɟɠɞɭ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɩɨɥɭɱɟɧɢɟɦ ɛɢɨɦɚɫɫɵ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɰɟɥɢ. ɋɨɯɪɚɧɟɧɢɟ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ ɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɡɜɨɥɢɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ 
ɜɵɪɚɳɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɦɚɫɫɵ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɰɟɥɹɯ. Ɋɚɡɜɢɬɢɟ ɫɬɪɚɬɟɝɢɢ ɩɨ 
ɢɡɭɱɟɧɢɸ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɪɚɫɲɢɪɢɬ ɫɩɟɤɬɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɭɥɶɬɭɪ, ɚ 
ɭɝɥɭɛɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢɯ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɜɵɪɚɳɢɜɚɧɢɹ ɩɨɡɜɨɥɹɬ ɨɩɪɟɞɟɥɢɬɶ ɢ ɩɨɜɵɫɢɬɶ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɛɢɨɦɚɫɫɵ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɰɟɥɟɣ.  

ȼ ɪɚɡɥɢɱɧɵɯ ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɪɨɰɟɫɫɨɜ ɭɫɜɨɟɧɢɹ ɢ ɷɦɢɫɫɢɢ ɭɝɥɟɪɨɞɚ ɪɚɫɬɟɧɢɹɦɢ ɢ 
ɩɨɱɜɨɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɫ ɭɱɟɬɨɦ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɦɢɝɪɚɰɢɢ ɞɥɹ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɧɚ ɩɥɚɧɟɬɟ. 
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Ɋɟɡɸɦɟ 

 
ɂɡɭɱɟɧɵ ɤɥɸɱɟɜɵɟ ɷɬɚɩɵ ɦɟɣɨɡɚ ɭ ɪɠɢ, ɚ ɢɦɟɧɧɨ: ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɬɟɥɨɦɟɪɧɵɯ ɢ 

ɰɟɧɬɪɨɦɟɪɧɵɯ ɞɨɦɟɧɨɜ ɯɪɨɦɨɫɨɦ, ɫɨɛɵɬɢɹ ɪɟɤɨɦɛɢɧɚɰɢɢ, ɫɛɨɪɤɚ ɫɢɧɚɩɬɨɧɟɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
(ɋɄ). ɉɪɟɞɥɨɠɟɧɚ ɝɢɩɨɬɟɡɚ ɨɛ ɢɟɪɚɪɯɢɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ: ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɬɟɥɨɦɟɪɧɵɯ ɢ 
ɰɟɧɬɪɨɦɟɪɧɵɯ ɞɨɦɟɧɨɜ ɯɪɨɦɨɫɨɦ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɶɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ ɯɪɨɦɨɫɨɦ ɜ ɹɞɪɚɯ 
ɦɢɤɪɨɫɩɨɪɨɰɢɬɨɜ ɪɠɢ ɧɚ ɫɬɚɞɢɹɯ ɩɪɟɞɦɟɣɨɬɢɱɟɫɤɨɣ ɢɧɬɟɪɮɚɡɵ-ɩɪɨɮɚɡɵ I ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɭɫɩɟɲɧɨɟ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɪɚɧɧɢɯ ɫɨɛɵɬɢɣ ɪɟɤɨɦɛɢɧɚɰɢɢ. ɋɨɛɵɬɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɧɢɰɢɚɰɢɟɣ ɢ 
ɭɫɩɟɲɧɨɫɬɶɸ ɫɛɨɪɤɢ ɥɢɧɟɣɧɵɯ ɬɪɟɤɨɜ ɛɟɥɤɚ ɫɢɧɚɩɫɢɫɚ Asy1, ɹɜɥɹɸɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɞɥɹ 
ɡɚɜɟɪɲɟɧɢɹ ɪɟɤɨɦɛɢɧɚɰɢɢ ɭ ɪɠɢ, ɧɨ ɧɟ ɞɥɹ ɟɟ ɢɧɢɰɢɚɰɢɢ. ɋɛɨɪɤɚ ɬɪɟɯɩɨɥɨɫɨɣ ɫɬɪɭɤɬɭɪɵ ɋɄ 
ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɪɟɤɨɦɛɢɧɚɰɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɥɤɨɦ, ɨɬɥɢɱɧɵɦ ɨɬ Zyp1, 
ɛɟɥɤɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɋɄ. ɉɪɟɞɫɬɚɜɥɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɤɨɧɰɟɩɰɢɢ. 
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Summary 

 
Key events of meiosis, namely clustering of telomeric and centromeric chromosome domains, 

recombination events and synaptonemal complex (SC) assembly were studied in rye. A hypothesis 
establishing hierarchy of links between them has been proposed: telomeres and centromeresclustering, 
as well as regular condensation of chromosomes in microsporocyte nuclei of rye at the pre-meiotic 
interphase-Prophase I stages ensure successful accomplishment of early events of recombination. The 
processes associated with the initiation and proper assembly of linear tracts of synaptonemal complex 
protein Asy1, are crucial for completion of recombination, though not for its initiation. The setting-up 
of a tripartiteSC structure is also essential for completion of recombination and is implemented by a 
protein, which is different from Zyp1, the central region protein. The experimental data in support of 
this concept are presented. 

Key words: rye, meiosis, recombination, bouquet, chromosome, SC proteins, Asy1, Zyp 1. 

 
Ɇɟɣɨɡ ɹɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦ ɫɨɛɵɬɢɟɦ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ 

ɨɪɝɚɧɢɡɦɨɜ, ɪɚɡɦɧɨɠɚɸɳɢɯɫɹ ɩɨɥɨɜɵɦ ɩɭɬɟɦ, ɤɨɬɨɪɨɟ ɢɧɢɰɢɢɪɭɟɬ ɩɟɪɟɯɨɞ ɨɬ 
ɞɢɩɥɨɢɞɧɨɣ ɤ ɝɚɩɥɨɢɞɧɨɣ ɮɚɡɟ ɪɚɡɜɢɬɢɹ, ɬ. ɟ. ɫɨɡɞɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ 
ɨɛɪɚɡɨɜɚɧɢɹ ɝɚɦɟɬ. ɉɪɚɜɢɥɶɧɨɫɬɶ ɦɟɣɨɡɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɮɟɪɬɢɥɶɧɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɫɩɟɲɧɨɝɨ ɩɨɥɨɜɨɝɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. ɋɨɡɞɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ 

                                                           
*Ɋɚɛɨɬɚ ɩɨɞɞɟɪɠɚɧɚ ɝɪɚɧɬɚɦɢ ɉɪɟɡɢɞɟɧɬɚ ɊɎ ɩɨ ɩɨɞɞɟɪɠɤɟ ȼɟɞɭɳɢɯ ɧɚɭɱɧɵɯ ɲɤɨɥ ɇɒ-5345.2012.4, 

Ɏɐɉ «ɇɚɭɱɧɵɟ ɢ ɧɚɭɱɧɨ-ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ ɤɚɞɪɵ ɢɧɧɨɜɚɰɢɨɧɧɨɣ Ɋɨɫɫɢɢ» ɧɚ 2009–2013 ɝ. (ɋɨɝɥɚɲɟɧɢɟ 
№8045 ɨɬ 20 ɢɸɥɹ 2012 ɝ.). 
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ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɝɟɧɨɦɨɜ ɩɪɢɜɟɥɨ ɤ ɜɵɹɜɥɟɧɢɸ ɝɨɦɨɥɨɝɢɢ ɤɥɸɱɟɜɵɯ ɝɟɧɨɜ ɦɟɣɨɡɚ ɭ 
ɪɚɡɧɵɯ ɜɢɞɨɜ. ɗɬɨ ɨɬɤɪɵɬɢɟ ɩɨɞɬɜɟɪɞɢɥɨ ɤɨɧɫɟɪɜɚɬɢɡɦ ɨɬɞɟɥɶɧɵɯ ɷɬɚɩɨɜ ɦɟɣɨɡɚ ɢ 
ɩɨɡɜɨɥɢɥɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɝɟɧɨɦɧɵɟ ɢ ɩɪɨɬɟɨɦɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭ 
ɪɚɡɧɵɯ ɨɪɝɚɧɢɡɦɨɜ (Ȼɨɝɞɚɧɨɜ, 2004; Page, Hawley, 2004). 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɞɭɤɰɢɢ ɱɢɫɥɚ ɯɪɨɦɨɫɨɦ ɜ ɦɟɣɨɡɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɩɚɪɧɵɦ 
ɨɛɴɟɞɢɧɟɧɢɟɦ ɝɨɦɨɥɨɝɨɜ ɜ ɩɪɨɮɚɡɟ I ɢ ɮɢɡɢɱɟɫɤɢɦɢ ɨɛɦɟɧɚɦɢ ɦɟɠɞɭ ɧɢɦɢ. Ⱦɟɬɚɥɢ ɢ 
ɨɫɨɛɟɧɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɯɪɨɦɨɫɨɦ ɭɞɚɥɨɫɶ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ 
ɪɹɞɚ ɦɭɬɚɰɢɣ ɩɨ ɝɟɧɚɦ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦ ɩɪɨɰɟɫɫɵ ɪɟɤɨɦɛɢɧɚɰɢɢ ɢ ɫɢɧɚɩɫɢɫɚ 
(Nonomura et al., 2006; Yu et al., 2010). ɍ ɪɚɡɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɜɵɹɜɥɟɧɵ ɦɭɬɚɰɢɢ, 
ɜɵɡɵɜɚɸɳɢɟ ɧɟɝɨɦɨɥɨɝɢɱɧɵɣ ɫɢɧɚɩɫɢɫ ɧɚɪɹɞɭ ɫ ɝɨɦɨɥɨɝɢɱɧɵɦ (Nairz, Klein, 1997), 
ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɡɚɬɪɚɝɢɜɚɟɬ ɝɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ɛɟɥɤɢ ɫɢɧɚɩɬɨɧɟɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢɥɢ 
ɋɄ (Higgins et al., 2005). ɂɡɭɱɟɧɢɟ ɫɯɨɞɧɵɯ ɩɨ ɩɪɨɹɜɥɟɧɢɸ ɦɟɣɨɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ ɭ 
ɪɚɡɧɵɯ ɜɢɞɨɜ ɩɨɡɜɨɥɢɥɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɤɨɧɰɟɩɰɢɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ ɦɟɣɨɡɚ (Zickler, Kleckner, 1999). ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ 
ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɷɬɚɩɵ ɦɟɣɨɡɚ ɧɚɯɨɞɹɬɫɹ ɩɨɞ ɧɟɡɚɜɢɫɢɦɵɦ ɝɟɧɟɬɢɱɟɫɤɢɦ ɤɨɧɬɪɨɥɟɦ, 
ɚ ɩɨɥɧɵɣ ɢɯ ɫɩɟɤɬɪ ɧɟ ɹɜɥɹɟɬɫɹ ɚɛɫɨɥɸɬɧɨ ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɭɫɩɟɲɧɨɝɨ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɦɟɣɨɡɚ ɭ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɚ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɨɛɵɬɢɣ 
ɦɟɣɨɡɚ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɠɟ ɪɚɡɥɢɱɧɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɨɡɪɨɫɥɚ 
ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɢɡɭɱɟɧɢɹ ɜɫɟɯ ɤɥɸɱɟɜɵɯ ɷɬɚɩɨɜ ɦɟɣɨɡɚ ɭ ɤɚɠɞɨɝɨ 
ɢɡɭɱɚɟɦɨɝɨ ɜɢɞɚ (Shaw, Moore, 1998; Gerton, Hawley, 2005). 

Ƚɟɧɨɦ ɪɠɢ ɜɟɥɢɤ ɢ ɢɡɛɵɬɨɱɟɧ, ɩɨɷɬɨɦɭ ɫɜɟɞɟɧɢɹ ɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɢ ɟɟ ɝɟɧɨɦɚ ɞɨ 
ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɞɨɫɬɚɬɨɱɧɨ ɮɪɚɝɦɟɧɬɚɪɧɵ. ɋɨɫɬɚɜɥɟɧɢɟ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ 
ɩɨɪɬɪɟɬɨɜ ɫɩɨɧɬɚɧɧɵɯ ɦɭɬɚɧɬɨɜ ɢ ɞɟɬɚɥɶɧɨɟ ɫɪɚɜɧɟɧɢɟ ɢɯ ɫ ɮɟɧɨɬɢɩɚɦɢ ɦɭɬɚɧɬɨɜ ɩɨ 
ɢɡɜɟɫɬɧɵɦ ɝɟɧɚɦ, ɧɚɩɪɢɦɟɪ ɞɪɨɠɠɟɣ ɢ ɚɪɚɛɢɞɨɩɫɢɫɚ, ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɢɜɧɵɦ 
ɩɨɞɯɨɞɨɦ ɩɪɢ ɢɡɭɱɟɧɢɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɨɬɞɟɥɶɧɵɯ ɷɬɚɩɨɜ ɦɟɣɨɡɚ ɭ ɪɠɢ 
(Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., 2009, 2010). Ɍɚɤɨɣ ɬɢɩ ɚɧɚɥɢɡɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ Ɂɚɤɨɧɟ ɝɨɦɨɥɨɝɢɱɟɫɤɢɯ 
ɪɹɞɨɜ ɜ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ ɇ. ɂ. ȼɚɜɢɥɨɜɚ (ȼɚɜɢɥɨɜ ɇ. ɂ., ɂɡɞ. 1987) ɢ 
ɦɟɬɨɞɚɯ ɨɛɪɚɬɧɨɣ ɝɟɧɨɦɢɤɢ ɢ ɩɪɨɬɟɨɦɢɤɢ. 

ɐɟɧɬɪɚɥɶɧɵɦ ɫɨɛɵɬɢɟɦ ɩɪɨɮɚɡɵ I ɹɜɥɹɟɬɫɹ ɪɟɤɨɦɛɢɧɚɰɢɹ ɧɚ ɭɪɨɜɧɟ ȾɇɄ, 
ɤɨɬɨɪɚɹ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɯɢɚɡɦ (Zickler, 2006). ɉɚɪɚɥɥɟɥɶɧɨ ɨɛɪɚɡɭɟɬɫɹ 
ɛɟɥɤɨɜɚɹ ɬɪɟɯɩɨɥɨɫɚɹ ɫɬɪɭɤɬɭɪɚ ɋɄ, ɦɟɠɞɭ ɝɨɦɨɥɨɝɢɱɧɵɦɢ ɯɪɨɦɨɫɨɦɚɦɢ, ɚ ɬɚɤɠɟ 
ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɞɢɫɥɨɤɚɰɢɹ ɬɟɥɨɦɟɪɧɵɯ ɢ ɰɟɧɬɪɨɦɟɪɧɵɯ ɞɨɦɟɧɨɜ ɯɪɨɦɨɫɨɦ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɦɟɸɳɟɣɫɹ ɜ ɧɚɲɟɦ ɪɚɫɩɨɪɹɠɟɧɢɢ ɭɧɢɤɚɥɶɧɨɣ «ɉɟɬɟɪɝɨɮɫɤɨɣ» 
ɤɨɥɥɟɤɰɢɢ ɫɢɧɚɩɬɢɱɟɫɤɢɯ ɦɭɬɚɧɬɨɜ ɪɠɢ ɩɨɡɜɨɥɢɥɨ ɧɚɦ ɢɡɭɱɢɬɶ ɫɜɹɡɶ ɞɟɮɟɤɬɨɜ 
ɨɛɪɚɡɨɜɚɧɢɹ ɋɄ ɫ ɪɟɤɨɦɛɢɧɚɰɢɟɣ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɟɣ ɰɟɧɬɪɨɦɟɪɨɜ ɢ ɬɟɥɨɦɟɪɨɜ 
(ɋɨɫɧɢɯɢɧɚ ɢ ɞɪ., 2005; Sosnikhina et al., 2005). 

Ɇɨɥɟɤɭɥɹɪɧɨ-ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɨɦɭ ɢɡɭɱɟɧɢɸ ɩɨɞɜɟɪɝɥɢ ɬɪɢ ɦɭɬɚɧɬɚ (ɬɚɛɥ.), ɞɜɚ 
ɚɫɢɧɚɩɬɢɤɚ sy1 ɢ sy9, ɭ ɤɨɬɨɪɵɯ ɧɟ ɨɛɪɚɡɭɟɬɫɹ ɬɪɟɯɩɨɥɨɫɚɹ ɫɬɪɭɤɬɭɪɚ ɋɄ, ɢ sy10, ɭ 
ɤɨɬɨɪɨɝɨ ɧɚɛɥɸɞɚɟɬɫɹ ɫɢɧɚɩɫɢɫ ɫ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɫ ɝɨɦɨɥɨɝɢɱɧɵɯ ɩɚɪɬɧɟɪɨɜ ɧɚ 
ɧɟɝɨɦɨɥɨɝɢɱɧɵɟ (ɋɨɫɧɢɯɢɧɚ ɢ ɞɪ., 2005; Sosnikhina et al., 2005). Ɇɭɬɚɧɬ sy10 ɩɨɯɨɠ ɜ 
ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ ɧɚ ɞɟɫɢɧɚɩɬɢɱɟɫɤɢɟ ɦɭɬɚɧɬɵ ɤɭɤɭɪɭɡɵ (Golubovskaya et al., 1997) ɢ 
ɥɭɤɚ (Jenkins, Okumus, 1992). Ⱥɫɢɧɚɩɫɢɫ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɭɧɢɜɚɥɟɧɬɨɜ ɜ ɦɟɬɚɮɚɡɟ I (ɆI). ɂɧɞɢɫɤɪɢɦɢɧɚɧɬɧɵɣ ɫɢɧɚɩɫɢɫ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 
ɚɫɫɨɰɢɚɰɢɣ ɯɪɨɦɨɫɨɦ ɢ ɪɟɞɤɢɯ ɛɢɜɚɥɟɧɬɨɜ (Sosnikhina et al., 2005; Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., 
2009). 

ɏɪɨɦɨɫɨɦɫɩɟɰɢɮɢɱɟɫɤɨɟ ɦɟɱɟɧɢɟ ɧɚ ɪɠɢ ɨɫɬɚɟɬɫɹ ɜ ɩɟɪɫɩɟɤɬɢɜɟ, ɧɨ ɭɠɟ ɫɟɣɱɚɫ 
ɜɨɡɦɨɠɧɨ ɩɨɦɟɬɢɬɶ ɨɬɞɟɥɶɧɵɟ ɞɨɦɟɧɵ ɯɪɨɦɨɫɨɦ (Mikhailova et al., 2001; Schwarzacher, 

2003). ȼɫɬɭɩɥɟɧɢɟ ɤɥɟɬɨɤ ɜ ɦɟɣɨɡ ɡɧɚɦɟɧɭɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɜɭɯ ɤɥɚɫɬɟɪɨɜ, 
ɰɟɧɬɪɨɦɟɪɧɨɝɨ ɢ ɬɟɥɨɦɟɪɧɨɝɨ, ɭ ɪɚɫɬɟɧɢɣ ɞɢɤɨɝɨ ɬɢɩɚ, ɦɭɬɚɧɬɚ sy9 ɢ ɭ ɦɭɬɚɧɬɚ sy10 

(ɪɢɫ.). ɍ ɦɭɬɚɧɬɚ sy1 ɜɵɹɜɥɟɧɵ ɧɚɪɭɲɟɧɢɹ ɨɛɨɢɯ ɤɥɚɫɬɟɪɨɜ (Mikhailova et al., 2001; 

Jenkins et al., 2005; Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., 2009; 2010). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭ ɪɠɢ, ɤɚɤ ɢ ɭ 
ɩɲɟɧɢɰɵ (Bennett et al., 1973) ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɬɟɥɨɦɟɪɧɵɯ ɞɨɦɟɧɨɜ ɯɪɨɦɨɫɨɦ 
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ɩɪɢɭɪɨɱɟɧɚ ɤ ɩɟɪɟɯɨɞɭ ɨɬ ɩɪɟɞɦɟɣɨɬɢɱɟɫɤɨɣ ɢɧɬɟɪɮɚɡɵ ɤ ɦɟɣɨɡɭ ɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɧɶɲɟ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ (ɧɚɩɪɢɦɟɪ, ɤɭɤɭɪɭɡɨɣ), ɭ ɤɨɬɨɪɵɯ ɨɧɚ ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ 
ɧɚɱɚɥɨɦ ɫɢɧɚɩɫɢɫɚ (Bass et al., 2003). Ȼɨɥɟɟ ɬɨɝɨ, ɮɨɪɦɢɪɨɜɚɧɢɟ «ɪɚɧɧɟɝɨ ɤɥɚɫɬɟɪɚ» 
ɭɤɚɡɚɧɧɵɯ ɞɨɦɟɧɨɜ ɭ ɪɠɢ ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɣ ɩɪɟɞɩɨɫɵɥɤɨɣ ɪɟɝɭɥɹɪɧɨɝɨ 
ɫɢɧɚɩɫɢɫɚ, ɩɨɫɤɨɥɶɤɭ ɨɧɨ ɧɟ ɧɚɪɭɲɟɧɨ ɧɢ ɭ ɚɫɢɧɚɩɬɢɱɟɫɤɨɝɨ ɦɭɬɚɧɬɚ sy9, ɧɢ ɭ 
ɞɟɫɢɧɚɩɬɢɱɟɫɤɨɝɨ ɦɭɬɚɧɬɚ sy10 (Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., 2009). 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɡɭɱɚɟɦɵɯ ɮɨɪɦ ɪɠɢ 

 

Ƚɟɧɨɬɢɩ ɗɮɮɟɤɬ ɚɥɥɟɥɟɣ 
ɋɪɟɞɧɟɟ ɱɢɫɥɨ 
ɭɧɢɜɚɥɟɧɬɨɜ 

Ɏɟɧɨɬɢɩ ɆI Ɏɟɧɨɬɢɩ ɋɄ 

Ⱦɢɤɢɣ ɬɢɩ ɋɢɧɚɩɫɢɫ   0,3 Ȼɢɜɚɥɟɧɬɵ  

 

 

sy1sy1 Ⱥɫɢɧɚɩɫɢɫ 13,9 ɍɧɢɜɚɥɟɧɬɵ  

 

sy9sy9 Ⱥɫɢɧɚɩɫɢɫ 13,6 ɍɧɢɜɚɥɟɧɬɵ  

 

sy10sy10 ɋɢɧɚɩɫɢɫ ɫ 
ɩɟɪɟɤɥɸɱɟɧɢɹɦɢ 

 

  8,0 

Ⱥɫɫɨɰɢɚɰɢɢ 
ɯɪɨɦɨɫɨɦ, 
ɪɟɞɤɢɟ 
ɛɢɜɚɥɟɧɬɵ 

 

 

Ɍɟɫɧɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɨɛɪɚɡɨɜɚɧɢɹ ɬɟɥɨɦɟɪɧɨɝɨ ɤɥɚɫɬɟɪɚ ɢ ɫɢɧɚɩɫɢɫɚ ɯɪɨɦɨɫɨɦ 
ɩɪɢɜɟɥɚ ɤ ɩɪɟɞɩɨɥɨɠɟɧɢɸ, ɱɬɨ ɛɭɤɟɬ ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɫɩɚɪɢɜɚɧɢɸ ɝɨɦɨɥɨɝɢɱɧɵɯ 
ɯɪɨɦɨɫɨɦ ɢ ɮɢɡɢɱɟɫɤɨɦɭ ɨɛɦɟɧɭ ɦɟɠɞɭ ɧɢɦɢ (Zickler, Kleckner, 1999).  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɨɦɢɧɢɪɭɸɳɟɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɞɟɥɶɸ ɪɟɤɨɦɛɢɧɚɰɢɢ ɧɚ 
ɭɪɨɜɧɟ ȾɇɄ ɩɪɨɰɟɫɫ ɡɚɩɭɫɤɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɧɢɹ ɞɜɭɰɟɩɨɱɟɧɵɯ ɪɚɡɪɵɜɨɜ. 
ɗɬɢ ɪɚɡɪɵɜɵ ɩɪɨɢɡɜɨɞɢɬ ɛɟɥɨɤ spo11p. Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɪɟɡɟɤɰɢɹ 5ʹ ɤɨɧɰɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɟ 
ɥɢɩɤɢɯ 3ʹ ɤɨɧɰɨɜ. ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ – ɷɬɨ ɢɧɜɚɡɢɹ 3ʹ ɤɨɧɰɚ ɜ ɢɧɬɚɤɬɧɵɣ ɞɭɩɥɟɤɫ 
ɝɨɦɨɥɨɝɢɱɧɨɣ ɯɪɨɦɨɫɨɦɵ. ɉɟɪɟɧɨɫ ɨɞɧɨɰɟɩɨɱɟɱɧɨɣ ȾɇɄ ɨɬ ɨɞɧɨɣ ɞɜɭɰɟɩɨɱɟɱɧɨɣ 
ɦɨɥɟɤɭɥɵ ɤ ɞɪɭɝɨɣ ɜɨ ɜɪɟɦɹ ɪɟɤɨɦɛɢɧɚɰɢɢ ɭ ɷɭɤɚɪɢɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɜɭɦɹ ɛɟɥɤɚɦɢ, 
Rad51 ɢ Dmc1 (Gerton, Hawley, 2005). ɂɡ ɥɢɬɟɪɚɬɭɪɵ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɭ ɦɭɬɚɧɬɨɜ 
ɩɨɱɤɭɸɳɢɯɫɹ ɞɪɨɠɠɟɣ, ɞɟɮɟɤɬɧɵɯ ɩɨ ɪɟɤɨɦɛɢɧɚɰɢɢ, ɧɚɪɭɲɟɧɚ ɪɟɨɪɝɚɧɢɡɚɰɢɹ ɛɭɤɟɬɚ 
(Scherthan, 1997). ɍ ɚɫɢɧɚɩɬɢɱɟɫɤɨɝɨ ɦɭɬɚɧɬɚ ɪɠɢ sy1 ɧɚɪɭɲɟɧɚ ɫɬɪɭɤɬɭɪɚ «ɪɚɧɧɟɝɨ 
ɤɥɚɫɬɟɪɚ», ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɭɟɬ ɡɪɟɥɵɣ ɋɄ (Mikhailova et al., 2001). 

ɂɦɦɭɧɨɰɢɬɨɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫ ɩɨɦɨɳɶɸ ɚɧɬɢɬɟɥ ɤ ɛɟɥɤɚɦ Rad51 ɢ Dmc1 
ɩɨɤɚɡɚɥ, ɱɬɨ ɭ ɦɭɬɚɧɬɚ sy1 ɨɬɫɭɬɫɬɜɭɸɬ ɫɢɝɧɚɥɵ (ɮɨɤɭɫɵ) ɷɬɢɯ ɪɟɤɨɦɛɢɧɨɝɟɧɧɵɯ 
ɛɟɥɤɨɜ. Ɇɵ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤȾɇɄ ɝɟɧɨɜ RAD51 ɢ DMC1 ɭ 
ɷɬɨɝɨ ɦɭɬɚɧɬɚ ɢ ɜɵɹɜɢɥɢ ɨɲɢɛɤɢ ɫɩɥɚɣɫɢɧɝɚ ɧɚ ɢɧɬɪɨɧ-ɷɤɡɨɧɧɵɯ ɝɪɚɧɢɰɚɯ, ɢɧɫɟɪɰɢɸ, 
ɞɟɥɟɰɢɸ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɟɧɢɟ ɰɟɥɨɝɨ ɢɧɬɪɨɧɚ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɥɢ ɩɪɢɜɟɫɬɢ ɤ 
ɨɬɫɭɬɫɬɜɢɸ ɛɟɥɤɚ ɭ ɦɭɬɚɧɬɚ ɥɢɛɨ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɟɝɨ ɞɟɮɟɤɬɧɨɝɨ ɚɧɚɥɨɝɚ (Jenkins et al., 
2005; Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., 2009). ɋɭɳɟɫɬɜɭɟɬ ɦɧɟɧɢɟ, ɱɬɨ ɩɪɟɞɩɨɫɵɥɤɨɣ ɤɪɨɫɫɢɧɝɨɜɟɪɚ ɭ 
ɜɵɫɲɢɯ ɷɭɤɚɪɢɨɬ ɹɜɥɹɟɬɫɹ ɫɢɧɚɩɬɨɧɟɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢɥɢ ɋɄ, ɨɞɧɚɤɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
ɨɛɨɫɧɨɜɚɧɨ, ɱɬɨ ɭ ɩɨɱɤɭɸɳɢɯɫɹ ɞɪɨɠɠɟɣ ɫɢɧɚɩɫɢɫ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɚɣɬɨɜ 
ɞɜɭɰɟɩɨɱɟɱɧɵɯ ɪɚɡɪɵɜɨɜ ȾɇɄ (Lynn et al., 2007), ɬ. ɟ. ɪɟɤɨɦɛɢɧɚɰɢɹ ɭ Saccharomyces 

cerevisiae ɩɟɪɜɢɱɧɚ. Ɇɵ ɩɪɨɜɟɪɢɥɢ, ɤɚɤɨɜɚ ɫɜɹɡɶ ɷɬɢɯ ɫɨɛɵɬɢɣ ɭ ɪɠɢ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɡɧɚɧɨɣ ɦɨɞɟɥɶɸ ɋɄ ɫɨɫɬɨɢɬ ɢɡ ɥɚɬɟɪɚɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɞɢɦɟɪɵ ɛɟɥɤɨɜ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
(Page, Hawley, 2004). ɉɟɬɥɢ ɯɪɨɦɚɬɢɧɚ ɡɚɹɤɨɪɟɧɵ ɧɚ ɥɚɬɟɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ. 
Ʉɨɦɩɨɧɟɧɬɨɦ ɰɟɧɬɪɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɋɄ ɭ ɚɪɚɛɢɞɨɩɫɢɫɚ ɹɜɥɹɟɬɫɹ ɛɟɥɨɤ Zyp1 (Higgins 
et al., 2005). Asy1  ɚɫɫɨɰɢɢɪɨɜɚɧ ɫ ɯɪɨɦɚɬɢɧɨɦ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 
ɥɚɬɟɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɋɄ (Armstrong et al., 2002). Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ, ɫɜɹɡɚɧɵ 
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ɥɢ ɧɚɪɭɲɟɧɢɹ ɫɢɧɚɩɫɢɫɚ ɫ ɞɟɮɟɤɬɚɦɢ ɛɟɥɤɨɜ ɋɄ, ɦɵ ɩɪɨɜɟɥɢ ɢɦɦɭɧɨɰɢɬɨɯɢɦɢɱɟɫɤɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɚɧɬɢɬɟɥɚ ɤ ɛɟɥɤɚɦ ɚɪɚɛɢɞɨɩɫɢɫɚ ɞɥɹ ɩɨɢɫɤɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɬɨɥɨɝɨɜ ɭ ɪɠɢ. 

Ɇɟɬɨɞ ɡɚɥɢɜɤɢ ɦɟɣɨɰɢɬɨɜ ɜ ɚɤɪɢɥɚɦɢɞ ɩɨɡɜɨɥɢɥ ɩɨɥɭɱɢɬɶ ɢɯ ɹɞɪɚ ɜ ɜɢɞɟ 
ɨɛɴɟɦɧɨɝɨ ɬɪɟɯɦɟɪɧɨɝɨ ɨɛɴɟɤɬɚ ɢ ɭɜɢɞɟɬɶ ɨɛɴɟɞɢɧɟɧɢɟ ɨɫɟɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɛɟɥɤɨɦ 
Asy1 ɭ ɪɚɫɬɟɧɢɣ ɞɢɤɨɝɨ ɬɢɩɚ. ɍ ɦɭɬɚɧɬɚ sy1 ɜɢɥɨɤ ɫɩɚɪɢɜɚɧɢɹ ɧɟ ɨɛɪɚɡɭɟɬɫɹ. ɍ ɦɭɬɚɧɬɚ 
sy9 ɨɛɪɚɡɭɸɬɫɹ ɩɪɟɪɵɜɢɫɬɵɟ ɨɫɟɜɵɟ ɷɥɟɦɟɧɬɵ, ɧɨ ɬɨɥɶɤɨ ɜ 10% ɦɟɣɨɰɢɬɨɜ, ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɠɟ ɹɞɟɪ ɫɢɝɧɚɥ ɨɬɫɭɬɫɬɜɭɟɬ (Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., 2009). Ʉɨɧɬɪɚɫɬɧɨɟ ɨɬɥɢɱɢɟ 
ɩɨ ɷɬɨɦɭ ɩɪɢɡɧɚɤɭ ɞɜɭɯ ɚɫɢɧɚɩɬɢɤɨɜ ɩɪɟɞɨɩɪɟɞɟɥɢɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 
ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɜɭɯ ɝɟɧɨɜ (Ƚɨɥɭɛɨɜɫɤɚɹ ɢ ɞɪ., 1984). 
Ɋɟɚɥɢɡɨɜɚɬɶ ɬɚɤɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɡɜɨɥɢɥɨ ɧɟɞɚɜɧɨ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɚɛɫɨɥɸɬɧɨɟ 
ɫɰɟɩɥɟɧɢɟ ɝɟɧɨɜ SY1 ɢ SY9 ɫ ɦɨɥɟɤɭɥɹɪɧɵɦɢ ɦɚɪɤɟɪɚɦɢ (Ɇɚɥɵɲɟɜ ɢ ɞɪ., 2009). ȼ 
ɩɨɬɨɦɫɬɜɟ, ɩɨɥɭɱɟɧɧɨɦ ɨɬ ɫɚɦɨɨɩɵɥɟɧɢɹ ɞɢɝɟɬɟɪɨɡɢɝɨɬɵ, ɢɦɦɭɧɨɰɢɬɨɯɢɦɢɱɟɫɤɢɣ 
ɫɢɝɧɚɥ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɫɹɦ Asy1, ɛɵɥ ɨɛɧɚɪɭɠɟɧ ɜ ɩɪɨɮɚɡɟ I ɤɚɤ ɭ ɪɚɫɬɟɧɢɣ ɞɢɤɨɝɨ 
ɬɢɩɚ, ɬɚɤ ɢ ɭ ɦɭɬɚɧɬɨɜ sy1. ɍ ɦɭɬɚɧɬɨɜ sy9 ɢ ɞɜɨɣɧɵɯ ɦɭɬɚɧɬɨɜ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɨɱɟɧɶ 
ɤɨɪɨɬɤɢɟ ɮɪɚɝɦɟɧɬɵ ɨɫɟɣ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɨɬɞɟɥɶɧɵɦɢ ɬɨɱɟɱɧɵɦɢ ɮɨɤɭɫɚɦɢ, ɱɬɨ ɞɟɥɚɥɨ 
ɢɯ ɮɟɧɨɬɢɩɵ ɩɨ ɷɬɨɦɭ ɩɪɢɡɧɚɤɭ ɧɟɪɚɡɥɢɱɢɦɵɦɢ (Ʌɨɜɰɸɫ ɢ ɞɪ., 2009). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɭɬɚɰɢɹ sy9 ɧɚɪɭɲɚɟɬ ɩɪɨɰɟɫɫ ɫɛɨɪɤɢ ɥɢɧɟɣɧɵɯ ɬɪɚɤɬɨɜ ɛɟɥɤɚ 
Asy1, ɧɨ ɧɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɧɚɪɭɲɟɧɢɹɦɢ ɧɢ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ «ɪɚɧɧɟɝɨ ɤɥɚɫɬɟɪɚ», ɧɢ ɜ 
ɨɛɪɚɡɨɜɚɧɢɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɪɟɤɨɦɛɢɧɚɰɢɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɭɱɚɫɬɢɟɦ 
ɪɟɤɨɦɛɢɧɨɝɟɧɧɵɯ ɛɟɥɤɨɜ Rad51/Dmc1 (ɫɦ. ɪɢɫɭɧɨɤ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Ʉɥɸɱɟɜɵɟ ɫɨɛɵɬɢɹ ɩɪɨɮɚɡɵ I ɦɟɣɨɡɚ ɢ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ 

ɝɟɧɨɜ ɫɢɧɚɩɫɢɫɚ ɭ ɪɠɢ Secale cereale L.  

 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɟɮɟɤɬ «ɪɚɧɧɟɝɨ ɤɥɚɫɬɟɪɚ» ɢ ɫɨɩɪɹɠɟɧɧɵɣ ɫ ɷɬɢɦ ɛɥɨɤ 
ɪɟɤɨɦɛɢɧɚɰɢɢ ɧɚ ɷɬɚɩɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ȾɇɄ ɫ ɛɟɥɤɚɦɢ Rad51 ɢ Dmc1 ɧɟ ɫɨɩɪɹɠɟɧɵ ɫ 
ɧɚɪɭɲɟɧɢɟɦ ɫɛɨɪɤɢ ɥɢɧɟɣɧɵɯ ɬɪɚɤɬɨɜ ɛɟɥɤɚ Asy1 ɭ ɚɫɢɧɚɩɬɢɱɟɫɤɨɝɨ ɦɭɬɚɧɬɚ sy1 

(ɫɦ. ɪɢɫ.). 
ȼɵɹɜɥɟɧɧɵɣ ɧɚɦɢ ɷɩɢɫɬɚɡ ɝɟɧɚ SY9 ɧɚɞ ɝɟɧɨɦ SY1 ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɜ ɩɨɥɶɡɭ 

ɬɨɝɨ, ɱɬɨ ɝɟɧ SY9 ɞɟɣɫɬɜɭɟɬ ɜ ɦɟɣɨɡɟ ɪɚɧɶɲɟ, ɱɟɦ SY1, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɹɜɧɨ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɪɚɧɧɢɯ ɫɨɛɵɬɢɣ ɪɟɤɨɦɛɢɧɚɰɢɢ ɧɚ ɭɪɨɜɧɟ ȾɇɄ ɨɬ 
ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɨɜ ɫɢɧɚɩɫɢɫɚ ɭ ɪɠɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ 
ɩɨɪɬɪɟɬɨɜ ɦɭɬɚɧɬɨɜ sy1 ɢ sy9 ɩɨɡɜɨɥɹɟɬ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɫɨɛɵɬɢɹ ɫɢɧɚɩɫɢɫɚ ɭ ɪɠɢ 
ɹɜɥɹɸɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɫɨɛɵɬɢɣ ɪɟɤɨɦɛɢɧɚɰɢɢ. 
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Ɉɞɧɨɜɪɟɦɟɧɧɨɟ ɢɧɤɭɛɢɪɨɜɚɧɢɟ ɦɟɣɨɰɢɬɨɜ ɫ ɚɧɬɢɬɟɥɚɦɢ ɤ ɛɟɥɤɚɦ Asy1 ɢ Zyp1 ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɮɨɤɚɥɶɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɩɨɡɜɨɥɢɥɨ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ ɫɛɨɪɤɚ ɷɬɢɯ 
ɛɟɥɤɨɜ ɧɚ ɨɫɹɯ ɦɟɣɨɬɢɱɟɫɤɢɯ ɯɪɨɦɨɫɨɦ ɧɚɱɢɧɚɟɬɫɹ ɭ ɪɠɢ ɞɨ ɮɨɪɦɢɪɨɜɚɧɢɹ «ɪɚɧɧɢɯ 
ɤɥɚɫɬɟɪɨɜ», ɬ. ɟ. ɜ ɩɪɟɞɦɟɣɨɬɢɱɟɫɤɨɣ ɢɧɬɟɪɮɚɡɟ, ɫ ɨɛɪɚɡɨɜɚɧɢɹ ɨɛɨɫɨɛɥɟɧɧɵɯ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ ɬɨɱɟɱɧɵɯ ɞɢɫɩɟɪɫɧɵɯ ɰɟɧɬɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ ɪɚɧɧɟɣ ɩɪɨɮɚɡɟ I ɜ 
ɨɛɨɫɨɛɥɟɧɧɵɟ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɥɢɧɟɣɧɵɟ ɬɪɚɤɬɵ. ɏɚɪɚɤɬɟɪ ɫɛɨɪɤɢ ɛɟɥɤɨɜ Asy1 ɢ Zyp1 ɧɚ 
ɨɫɹɯ ɦɟɣɨɬɢɱɟɫɤɢɯ ɯɪɨɦɨɫɨɦ ɨɬɥɢɱɚɟɬ ɪɨɠɶ ɨɬ ɚɪɚɛɢɞɨɩɫɢɫɚ, ɪɢɫɚ ɢ ɤɭɤɭɪɭɡɵ 
(Armstrong et al., 2002; Higgins et al., 2005; Hamant et al., 2006; Nonomura et al., 2006) ɢ 
ɧɟ ɨɬɜɟɱɚɟɬ ɫɭɳɟɫɬɜɭɸɳɟɣ ɦɨɞɟɥɢ «ɡɚɫɬɟɠɤɚ ɦɨɥɧɢɢ», ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɨɣ ɛɟɥɨɤ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɨɥɶɤɨ ɜ ɪɚɣɨɧɚɯ ɬɪɟɯɩɨɥɨɫɨɝɨ ɋɄ 
(Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., 2010). 

ɂɦɟɧɧɨ ɬɚɤɚɹ ɫɬɪɭɤɬɭɪɚ ɜɵɹɜɥɟɧɚ ɧɚɦɢ ɭ ɪɠɢ ɧɚ ɫɬɚɞɢɢ ɩɚɯɢɬɟɧɵ: ɜ ɤɚɠɞɨɦ 
ɛɢɜɚɥɟɧɬɟ ɜɢɞɧɵ ɞɜɚ ɫɥɨɹ Asy1, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɨɞɢɧ ɫɥɨɣ Zyp1. ɍ 
ɦɭɬɚɧɬɚ sy10 ɛɟɥɤɢ Asy1 ɢ Zyp1 ɜ ɢɡɨɛɢɥɢɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɚ ɦɟɣɨɬɢɱɟɫɤɢɯ 
ɯɪɨɦɨɫɨɦɚɯ, ɨɛɪɚɡɭɹ ɞɜɭɯɩɨɥɨɫɵɟ ɥɢɧɟɣɧɵɟ ɬɪɟɤɢ (Mikhailova et al., 2006). ɂɧɚɱɟ 
ɝɨɜɨɪɹ, ɚɫɢɧɚɩɫɢɫ ɭ ɦɭɬɚɧɬɚ sy10 ɧɟ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɞɟɮɟɤɬɧɨɫɬɢ ɫɛɨɪɤɢ ɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɛɟɥɤɨɜ Asy1 ɢ Zyp1 ɧɚ ɨɫɹɯ ɦɟɣɨɬɢɱɟɫɤɢɯ ɯɪɨɦɨɫɨɦ. ɉɪɢ ɷɬɨɦ ɫɛɨɪɤɚ 
ɋɄ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɧɞɢɫɤɪɢɦɢɧɚɧɬɧɵɦ ɨɛɪɚɡɨɦ, ɬ. ɟ. ɢɦɟɸɬɫɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫ 
ɝɨɦɨɥɨɝɢɱɧɨɝɨ ɩɚɪɬɧɟɪɚ ɫɢɧɚɩɫɢɫɚ ɯɪɨɦɨɫɨɦ ɧɚ ɧɟɝɨɦɨɥɨɝɢɱɧɵɣ (ɮɟɧɨɬɢɩ ɢɡɨɛɪɚɠɟɧ 
ɫɯɟɦɚɬɢɱɧɨ ɜ ɬɚɛɥɢɰɟ), ɚ ɜ ɪɟɤɨɦɛɢɧɚɰɢɸ ɜɨɜɥɟɱɟɧɵ ɤɚɤ ɝɨɦɨɥɨɝɢɱɧɵɟ, ɬɚɤ ɢ 
ɧɟɝɨɦɨɥɨɝɢɱɧɵɟ ɯɪɨɦɨɫɨɦɵ, ɩɪɢɱɟɦ ɱɚɳɟ ɜ ɨɛɦɟɧɵ ɜɨɜɥɟɤɚɸɬɫɹ ɩɥɟɱɢ ɯɪɨɦɨɫɨɦ, 
ɢɦɟɸɳɢɟ ɦɚɥɨ ɝɟɬɟɪɨɯɪɨɦɚɬɢɧɚ ɢɥɢ ɭɱɚɫɬɤɢ ɥɨɤɚɥɶɧɨɣ ɞɟɤɨɧɞɟɧɫɚɰɢɢ. Ƚɟɧ sy10, ɩɨ-

ɜɢɞɢɦɨɦɭ, ɤɨɞɢɪɭɟɬ ɛɟɥɨɤ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯɩɨɥɨɫɵɯ ɬɪɟɤɨɜ 
Asy1Zyp1 ɜ ɬɪɟɯɩɨɥɨɫɭɸ ɫɬɪɭɤɬɭɪɭ ɋɄ. Ɋɨɥɶ ɷɬɨɝɨ ɛɟɥɤɚ ɦɨɠɟɬ ɡɚɤɥɸɱɚɬɶɫɹ ɜ 
ɡɚɜɟɪɲɟɧɢɢ ɪɟɤɨɦɛɢɧɚɰɢɢ ɩɨ ɝɨɦɨɥɨɝɢɱɧɨɦɭ ɢɥɢ ɧɟɝɨɦɨɥɨɝɢɱɧɨɦɭ ɫɰɟɧɚɪɢɸ. 
ɇɟɞɚɜɧɨ ɬɚɤɨɣ ɛɟɥɨɤ ɭɠɟ ɛɵɥ ɧɚɣɞɟɧ ɭ ɦɥɟɤɨɩɢɬɚɸɳɢɯ (Bolcun-Filas et al., 2007). 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɨɧ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɪɟɩɚɪɚɰɢɢ ɞɜɭɰɟɩɨɱɟɱɧɵɯ ɪɚɡɪɵɜɨɜ ȾɇɄ (DSBs) ɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɝɨɦɨɥɨɝɢɱɧɨɣ ɪɟɤɨɦɛɢɧɚɰɢɢ. Ɇɭɬɚɧɬɧɵɣ ɮɟɧɨɬɢɩ sy10 ɤɚɤ ɪɚɡ ɢ ɦɨɠɟɬ 
ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧ ɦɭɬɚɰɢɟɣ ɜ ɝɟɧɟ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɦ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɪɟɤɨɦɛɢɧɚɰɢɢ, ɫ 
ɱɟɦ ɫɢɧɚɫɢɫ ɭ ɪɠɢ, ɨɱɟɜɢɞɧɨ, ɫɜɹɡɚɧ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɚɜɧɢɬɟɥɶɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ – ɨɪɢɝɢɧɚɥɶɧɨɣ «ɉɟɬɟɪɝɨɮɫɤɨɣ» ɤɨɥɥɟɤɰɢɢ ɦɟɣɨɬɢɱɟɫɤɢɯ 
ɦɭɬɚɧɬɨɜ ɪɠɢ S. cereale L. − ɜ ɦɨɥɟɤɭɥɹɪɧɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨɡɜɨɥɢɥɨ 
ɜɵɹɜɢɬɶ ɷɥɟɦɟɧɬɵ ɤɨɧɫɟɪɜɚɬɢɜɧɨɫɬɢ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɜ ɪɟɚɥɢɡɚɰɢɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ ɫɥɟɞɭɸɳɢɯ ɤɥɸɱɟɜɵɯ ɷɬɚɩɨɜ ɦɟɣɨɡɚ ɭ ɪɠɢ: ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɬɟɥɨɦɟɪɧɵɯ ɢ 
ɰɟɧɬɪɨɦɟɪɧɵɯ ɞɨɦɟɧɨɜ ɯɪɨɦɨɫɨɦ, ɪɟɤɨɦɛɢɧɚɰɢɢ, ɫɛɨɪɤɢ ɋɄ. 

Ʉɨɧɫɟɪɜɚɬɢɜɧɨɫɬɶ ɪɟɤɨɦɛɢɧɨɝɟɧɧɵɯ ɛɟɥɤɨɜ Rad51 ɢ Dmc1, ɝɨɦɨɥɨɝɢɱɧɵɯ ɞɜɭɦ 
ɞɨɦɟɧɚɦ ɨɞɧɨɝɨ ɛɟɥɤɚ RecA ɤɢɲɟɱɧɨɣ ɩɚɥɨɱɤɢ Esherichia coli, ɩɨɡɜɨɥɢɥɚ ɧɚɦ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɬɶ ɢ ɤɥɨɧɢɪɨɜɚɬɶ ɮɪɚɝɦɟɧɬɵ ɨɪɬɨɥɨɝɢɱɧɵɯ ɝɟɧɨɜ ɪɠɢ, ɚ 
ɤɨɧɫɟɪɜɚɬɢɜɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɷɩɢɬɨɩɨɜ ɷɬɢɯ ɛɟɥɤɨɜ – ɩɪɢɦɟɧɢɬɶ ɦɟɬɨɞɵ 
ɢɦɦɭɧɨɰɢɬɨɯɢɦɢɢ ɢ ɥɨɤɚɥɢɡɨɜɚɬɶ ɢɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɬɢɬɟɥ ɤ ɨɪɬɨɥɨɝɢɱɧɵɦ 
ɛɟɥɤɚɦ ɬɨɦɚɬɨɜ ɧɚ ɯɪɨɦɚɬɢɧɟ ɜ ɦɟɣɨɡɟ ɭ ɪɠɢ ɞɢɤɨɝɨ ɬɢɩɚ ɢ ɭ ɞɜɭɯ ɟɟ ɫɢɧɚɩɬɢɱɟɫɤɢɯ 
ɦɭɬɚɧɬɨɜ: ɚɫɢɧɚɩɬɢɤɚ sy9 ɢ ɞɟɫɢɧɚɩɬɢɤɚ sy10. 

ɍɫɩɟɲɧɨɫɬɶ ɢɦɦɭɧɨɰɢɬɨɯɢɦɢɱɟɫɤɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɛɟɥɤɨɜ ɫɢɧɚɩɫɢɫɚ Asy1 ɢ 
Zyp1 ɭ ɪɠɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɬɢɬɟɥ ɤ ɨɪɬɨɥɨɝɢɱɧɵɦ ɛɟɥɤɚɦ ɚɪɚɛɢɞɨɩɫɢɫɚ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɜ ɩɨɥɶɡɭ ɤɨɧɫɟɪɜɚɬɢɜɧɨɫɬɢ ɬɪɟɬɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɷɬɢɯ ɛɟɥɤɨɜ ɜ 
ɪɚɣɨɧɚɯ ɷɩɢɬɨɩɨɜ ɭ ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɯ ɪɚɫɬɟɧɢɣ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɚɡɧɵɦ ɤɥɚɫɫɚɦ, ɚ ɢɦɟɧɧɨ: ɤ ɤɥɚɫɫɚɦ ɨɞɧɨɞɨɥɶɧɵɯ ɢ ɞɜɭɞɨɥɶɧɵɯ. 

ȼɵɹɜɥɟɧɧɵɟ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɦɟɣɨɡɚ ɭ ɪɠɢ ɩɨɡɜɨɥɢɥɢ ɩɪɟɞɥɨɠɢɬɶ 
ɝɢɩɨɬɟɡɭ ɨɛ ɢɟɪɚɪɯɢɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɤɥɸɱɟɜɵɦɢ ɫɨɛɵɬɢɹɦɢ ɭ ɷɬɨɝɨ 
ɨɪɝɚɧɢɡɦɚ: ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɬɟɥɨɦɟɪɧɵɯ ɢ ɰɟɧɬɪɨɦɟɪɧɵɯ ɞɨɦɟɧɨɜ ɯɪɨɦɨɫɨɦ, ɚ ɬɚɤɠɟ 
ɩɪɚɜɢɥɶɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ ɯɪɨɦɨɫɨɦ ɜ ɹɞɪɚɯ ɦɢɤɪɨɫɩɨɪɨɰɢɬɨɜ ɪɠɢ ɧɚ ɫɬɚɞɢɹɯ 
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ɩɪɟɞɦɟɣɨɬɢɱɟɫɤɨɣ ɢɧɬɟɪɮɚɡɵ-ɩɪɨɮɚɡɵ I ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɫɩɟɲɧɨɟ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɪɚɧɧɢɯ ɫɨɛɵɬɢɣ ɪɟɤɨɦɛɢɧɚɰɢɢ. ɋɨɛɵɬɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɧɢɰɢɚɰɢɟɣ ɢ ɭɫɩɟɲɧɨɫɬɶɸ 
ɫɛɨɪɤɢ ɥɢɧɟɣɧɵɯ ɬɪɟɤɨɜ ɛɟɥɤɚ Asy1, ɹɜɥɹɸɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ 
ɪɟɤɨɦɛɢɧɚɰɢɢ, ɧɨ ɧɟ ɞɥɹ ɟɟ ɢɧɢɰɢɚɰɢɢ. ɋɛɨɪɤɚ ɬɪɟɯɩɨɥɨɫɨɣ ɫɬɪɭɤɬɭɪɵ ɋɄ ɬɚɤɠɟ 
ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɪɟɤɨɦɛɢɧɚɰɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɥɤɨɦ, ɨɬɥɢɱɧɵɦ ɨɬ 
Zyp1. 
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Ɋɟɡɸɦɟ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢɡɭɱɟɧɨ ɧɚɫɥɟɞɨɜɚɧɢɟ 30 ɝɟɧɨɜ, 

ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɢɡɦɟɧɱɢɜɨɫɬɶ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɥɶɧɚ.  
ɉɨɤɚɡɚɧɨ, ɱɬɨ ɝɟɧɟɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɤɚɪɥɢɤɨɜɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɰɟɫɫɢɜɧɵɦ 

ɚɥɥɟɥɟɦ ɝɟɧɚ dwarf 1 (dw1), ɢɦɟɸɳɢɦ ɩɥɟɣɨɬɪɨɩɧɵɣ ɷɮɮɟɤɬ ɧɚ ɞɟɮɨɪɦɚɰɢɸ ɰɜɟɬɤɚ. ɋ 
ɩɨɦɨɳɶɸ ɞɢɫɤɪɢɦɢɧɚɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɞɨɤɚɡɚɧɨ ɧɟɩɨɥɧɨɟ ɞɨɦɢɧɢɪɨɜɚɧɢɟ ɝɟɧɚ dw1 ɩɨ ɜɵɫɨɬɟ ɢ 
ɞɥɢɧɟ ɦɟɠɞɨɭɡɥɢɹ. Ⱦɨɤɚɡɚɧɨ ɫɰɟɩɥɟɧɢɟ (21ɫɆ) ɝɟɧɚ dw1 ɢ ɝɟɧɚ ɮɢɨɥɟɬɨɜɨɣ ɨɤɪɚɫɤɢ ɰɜɟɬɤɚ 
sfc1. Ɍɟɫɬ ɧɚ ɚɥɥɟɥɢɡɦ ɩɨɤɚɡɚɥ, ɱɬɨ ɝɟɧ dw1 ɢ ɝɟɧ curly stem 1 (cs1), ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɮɟɧɨɬɢɩ 
«ɤɭɞɪɹɜɵɣ» ɫɬɟɛɟɥɶ, ɧɟɚɥɥɟɥɶɧɵ, ɧɚɫɥɟɞɭɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɢ ɢɯ ɞɟɣɫɬɜɢɟ ɤɨɦɩɥɟɦɟɧɬɚɪɧɨ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɟɰɟɫɫɢɜɧɵɟ ɝɨɦɨɡɢɝɨɬɵ ɩɨ ɝɟɧɭ white flower 1 ɢɦɟɸɬ ɩɨɥɨɠɢɬɟɥɶɧɭɸ 
ɤɨɪɪɟɥɹɰɢɸ ɫ ɤɨɪɨɬɤɨɣ ɮɚɡɨɣ ɜɫɯɨɞɵ–ɰɜɟɬɟɧɢɟ (rbs = 0,52). 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɧɝɨɜɨɝɨ ɤɪɢɬɟɪɢɹ U Ɇɚɧɧɚ–ɍɢɬɧɢ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɭ ɤɨɪɢɱɧɟɜɵɯ 
ɫɟɦɹɧ ɞɨɫɬɨɜɟɪɧɨ ɧɢɠɟ ɞɨɥɹ ɩɟɧɬɨɡɚɧɨɜ ɢ ɜɵɲɟ – ɩɟɤɬɢɧɨɜ. ɍ ɠɟɥɬɵɯ ɫɟɦɹɧ, ɧɚɨɛɨɪɨɬ, 
ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɶɲɟ ɩɟɧɬɨɡɚɧɨɜ ɢ ɦɟɧɶɲɟ ɩɟɤɬɢɧɨɜ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɥɢɧɢɢ, ɝɨɦɨɡɢɝɨɬɧɵɟ ɩɨ 
ɝɟɧɭ star flower1, ɫ ɠɟɥɬɵɦɢ ɫɟɦɟɧɚɦɢ ɢɦɟɸɬ ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɶɲɟ ɝɥɸɤɨɡɵ ɢ ɩɟɧɬɨɡɚɧɨɜ ɢ 
ɦɟɧɶɲɟ ɩɟɤɬɢɧɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Linum usitatissimum, ɝɟɧɟɬɢɱɟɫɤɚɹ ɤɨɥɥɟɤɰɢɹ, ɝɟɧɵ, ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɢɡɧɚɤɢ, ɤɚɪɥɢɤɨɜɨɫɬɶ, ɫɥɢɡɶ ɫɟɦɹɧ.  
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Summary 

 
Inheritance of 30 genes controlling morphological characters‟variability has been evaluated in 

flax by classical genetic analysis. 

The genetic control of dwarfness was analyzed. The dwarf 1 (dw1) gene is recessive for 

dwarfness and flower deformation. The discriminant analysis determined that it is semi dominant for 

plant height and internodelength. A link (21cM) between the dw1 gene and the sfc1 gene of violet 

flower has bee proved. A test for allelism has shown that the dw1 gene and curly stem 1 (cs1) gene 

that controls the "curly" stem phenotype are not allelic, are inherited independently and act 

complementarily. 

It was found that the homozygotes recessive for white flower 1 (wf1) gene havea correlation 

with the short germination–flowering stage (rbs = 0,52). 

The U Mann–Whitney rank test showed that the brown seeds have a significantly lower 

percent of pentosans and higher percent of pectins. Yellow seeds, in contrast, reliably contain much 
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more of pentosans and less of pectins. It was found that the lines homozygous for the star flower 1 (s1) 

gene with yellow seeds had reliably more glucose and pentosans and less pectins. 

Key words: Linum usitatissimum, genetic collection, genes, morphological characters, 

dwarfism, mucilage seeds. 

 

ȼɜɟɞɟɧɢɟ 

 

Ƚɟɧɟɬɢɱɟɫɤɚɹ ɤɨɥɥɟɤɰɢɹ ȼɂɊ ɫɨɡɞɚɟɬɫɹ ɧɚ ɛɚɡɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɥɶɧɚ 
ɦɢɪɨɜɨɣ ɤɨɥɥɟɤɰɢɢ ȼɂɊ. Ʉɨɥɥɟɤɰɢɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɥɶɧɚ ȼɂɊ ɫɨɫɬɚɜɥɹɟɬ 5840 
ɨɛɪɚɡɰɨɜ, ɚ ɝɟɧɤɨɥɥɟɤɰɢɹ ɧɚɫɱɢɬɵɜɚɟɬ 397 ɥɢɧɢɣ ɲɟɫɬɨɝɨ ɩɨɤɨɥɟɧɢɹ ɢɧɛɪɢɞɢɧɝɚ. 
Ɍɨɥɶɤɨ 9% ɥɢɧɢɣ ɩɨɥɭɱɟɧɨ ɢɡ ɞɪɭɝɢɯ ɭɱɪɟɠɞɟɧɢɣ, ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɫɨɡɞɚɧɵ 
ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɬɞɟɥɚ. ɗɬɢ ɥɢɧɢɢ ɜɵɪɨɜɧɟɧɵ ɩɨ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ 
ɰɟɧɧɵɦ ɩɪɢɡɧɚɤɚɦ.  

ɇɚɱɚɥɨ ɝɟɧɤɨɥɥɟɤɰɢɢ ɥɶɧɚ ȼɂɊ ɛɵɥɨ ɩɨɥɨɠɟɧɨ ɜ 70-ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ 
ɥɢɧɢɹɦɢ ɫ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɪɠɚɜɱɢɧɟ. ɋɟɣɱɚɫ ɜ ɧɟɟ ɜɯɨɞɹɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ 
ɢɫɯɨɞɧɵɟ ɥɢɧɢɢ Ƚ. Ɏɥɨɪɚ ɢ ɥɢɧɢɢ ɢɡ ɫɬɚɪɨɞɚɜɧɢɯ ɫɨɪɬɨɜ ɫ ɷɮɮɟɤɬɢɜɧɵɦɢ ɝɟɧɚɦɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɬɚɤɠɟ 19 ɥɢɧɢɣ-ɞɨɧɨɪɨɜ, ɚɧɚɥɨɝɨɜ ɫɨɪɬɨɜ Ɉɪɲɚɧɫɤɢɣ 2 ɢ ɉɪɢɡɵɜ 81 
(Ʉɭɬɭɡɨɜɚ, 1994; Ʉɭɬɭɡɨɜɚ, 2012). Ɂɚɬɟɦ ɤɨɥɥɟɤɰɢɹ ɩɨɩɨɥɧɢɥɚɫɶ ɥɢɧɢɹɦɢ, 
ɤɨɧɬɪɚɫɬɧɵɦɢ ɩɨ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɚɡ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ.  

ɋ ɤɨɧɰɚ 80-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɜ ɤɨɥɥɟɤɰɢɸ ɢɧɬɟɧɫɢɜɧɨ ɜɤɥɸɱɚɸɬɫɹ ɥɢɧɢɢ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɢɡɧɚɤɚɦɢ. ɋɟɣɱɚɫ ɜ ɧɟɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚɢɛɨɥɟɟ 
ɩɨɥɧɨɟ ɜ ɦɢɪɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɥɶɧɚ ɩɨ ɨɤɪɚɫɤɟ ɢ ɮɨɪɦɟ ɰɜɟɬɤɚ, ɩɥɨɞɨɜ ɢ ɫɟɦɹɧ (Ȼɪɚɱ 
ɢ ɞɪ., 2005). ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɟɱɶ ɩɨɣɞɟɬ ɨɛ ɷɬɨɣ ɱɚɫɬɢ ɤɨɥɥɟɤɰɢɢ.  

 

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ 

 

ȼ ɫɤɪɟɳɢɜɚɧɢɹɯ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɥɢɧɢɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɨɥɥɟɤɰɢɢ ȼɂɊ. ɂɫɯɨɞɧɚɹ 
ɥɢɧɢɹ Agt1393/02, ɝɨɦɨɡɢɝɨɬɧɚɹ ɩɨ ɝɟɧɭ cs1, ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ EMS 
ɦɭɬɚɝɟɧɟɡɚ ȿ. Ɍɟɣɤɥɨɜɨɣ (ɮɢɪɦɚ Ⱥɝɪɢɬɟɤ, ɑɟɯɢɹ) (Tejklova, 2002). ɇɚ ɨɫɧɨɜɟ ɷɬɨɣ 
ɥɢɧɢɢ ɛɵɥɚ ɫɨɡɞɚɧɚ ɥɢɧɢɹ ɝɤ-396. Ʉɚɪɥɢɤɨɜɵɣ ɦɭɬɚɧɬ ɫɨɪɬɚ ɇɨɜɨɬɨɪɠɫɤɢɣ ɛɵɥ ɬɚɤɠɟ 
ɩɨɥɭɱɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ EMS ɦɭɬɚɝɟɧɟɡɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɛɨɪɨɦ Ɍ. Ⱥ. Ƚɨɪɲɤɨɜɨɣ 
(ɢɧɫɬɢɬɭɬ ɛɢɨɮɢɡɢɤɢ ɢ ɛɢɨɯɢɦɢɢ, Ʉɚɡɚɧɶ) ɢ ɫɨɬɪɭɞɧɢɤɚɦɢ Terre de Lin, Ɏɪɚɧɰɢɹ.  

ȼ ɬɟɫɬɚɯ ɧɚ ɚɥɥɟɥɢɡɦ ɢɫɩɨɥɶɡɨɜɚɥɢ ɥɢɧɢɢ, ɜɵɞɟɥɟɧɧɵɟ ɢɡ ɨɩɢɫɚɧɧɵɯ ɜ 
ɥɢɬɟɪɚɬɭɪɟ ɫɨɪɬɨɜ ɢ ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɝɟɧɟɬɢɱɟɫɤɨɣ 
ɤɨɥɥɟɤɰɢɢ ɍɤɪɇɂɂɆɄ (Ʌɹɯ ɢ ɞɪ., 2003). 

Ƚɟɧɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɡɚ ɝɢɛɪɢɞɨɜ F2 ɨɬ ɩɚɪɧɵɯ ɫɤɪɟɳɢɜɚɧɢɣ 
ɦɟɠɞɭ 32 ɥɢɧɢɹɦɢ (ɬɚɛɥ. 1) ɩɨ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ, ɢɡɭɱɚɥɢ ɦɟɬɨɞɚɦɢ 
ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ (Ɍɢɯɨɦɢɪɨɜɚ, 1990) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɪɢɝɢɧɚɥɶɧɵɯ ɦɚɤɪɨɫɨɜ, ɧɚɩɢɫɚɧɧɵɯ ɚɜɬɨɪɨɦ ɜ ɫɪɟɞɟ MS Excel 2007.  

ɉɪɢ ɢɡɭɱɟɧɢɢ ɧɚɫɥɟɞɨɜɚɧɢɹ ɤɚɪɥɢɤɨɜɨɫɬɢ (ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɩɪɢɡɧɚɤ) ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɤɥɚɫɫɨɜ ɞɨɦɢɧɚɧɬɧɵɯ ɝɨɦɨɡɢɝɨɬ ɢ ɝɟɬɟɪɨɡɢɝɨɬ ɩɪɢɦɟɧɹɥɢ 
ɞɢɫɤɢɪɢɦɢɧɚɧɬɧɵɣ ɚɧɚɥɢɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ Statistica 7.0 (ɇɚɫɥɟɞɨɜ, 2012; 
StatSoft Inc., 2013).  

ɋɜɹɡɶ ɪɚɧɧɟɝɨ ɰɜɟɬɟɧɢɹ ɫ ɨɤɪɚɫɤɨɣ ɥɟɩɟɫɬɤɨɜ ɭ ɝɢɛɪɢɞɨɜ F2 ɨɩɪɟɞɟɥɹɥɢ ɫ 
ɩɨɦɨɳɶɸ t-ɤɪɢɬɟɪɢɹ ɋɬɶɸɞɟɧɬɚ ɢ ɛɢɫɟɪɢɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ (Ʌɚɤɢɧ, 
1990).  

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɨɥɢɫɚɯɚɪɢɞɨɜ ɫɥɢɡɢ ɥɶɧɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɫɟɦɟɧɚ 29 ɥɢɧɢɣ ɢ 3 ɪɚɣɨɧɢɪɨɜɚɧɧɵɯ ɫɨɪɬɨɜ (ɫɦ. ɬɚɛɥ. 1), ɜɵɪɚɳɟɧɧɵɯ ɧɚ ɩɨɥɹɯ 
ɉɭɲɤɢɧɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɣ ȼɂɊ (Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɨɛɥ.). 

Ȼɢɨɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɥɢɡɢ ɩɪɨɜɨɞɢɥɢ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɝ. Ɋɭɚɧɚ. Ⱦɟɫɹɬɶ ɫɟɦɹɧ 
ɤɚɠɞɨɣ ɥɢɧɢɢ ɡɚɦɚɱɢɜɚɥɢ ɜ 2 ɦɥ ɛɢɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ (tº=20ºC, 2×1ɱ., ɩɟɪɜɵɣ 
ɪɚɡ ɩɟɪɟɦɟɲɢɜɚɹ). Ɇɨɧɨɫɚɯɚɪɢɞɧɵɣ ɫɨɫɬɚɜ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɥɢɡɢ (ɩɪɨɰɟɧɬ 
ɚɪɚɛɢɧɨɡɵ (Ara), ɤɫɢɥɨɡɵ (Xyl), ɪɚɦɧɨɡɵ (Rha), ɝɚɥɚɤɬɭɪɨɧɨɜɨɣ ɤɢɫɥɨɬɵ (GalA), 
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ɮɭɤɨɡɵ (Fuc), ɝɚɥɚɤɬɨɡɵ (Gal) ɢ ɝɥɸɤɨɡɵ (Glc)) ɢɡɭɱɚɥɢ ɫ ɩɨɦɨɳɶɸ ɝɚɡɨɜɨɣ 
ɯɪɨɦɚɬɨɝɪɚɮɢɢ ɩɨɫɥɟ ɥɢɨɮɢɥɶɧɨɣ ɫɭɲɤɢ, ɦɟɬɚɧɨɥɢɡɚ ɢ ɫɢɥɢɥɢɪɨɜɚɧɢɹ ɩɨ 
ɫɬɚɧɞɚɪɬɧɨɣ ɦɟɬɨɞɢɤɟ (Gobet et.al, 1995). Ɂɚɬɟɦ ɜɵɱɢɫɥɹɥɢ ɩɪɨɰɟɧɬ ɩɟɤɬɢɧɚ (pect = 
Rha + GalA) ɢ ɚɪɚɛɢɧɨɤɫɢɥɚɧɚ (AX = Ara + Xyl).  

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɪɚɡɥɢɱɢɣ ɜ ɫɨɫɬɚɜɟ ɫɚɯɚɪɨɜ ɫɥɢɡɢ ɫɟɦɹɧ ɭ ɤɨɧɬɪɚɫɬɧɵɯ ɝɪɭɩɩ 
ɩɪɢɦɟɧɹɥɢ ɪɚɧɝɨɜɵɣ ɤɪɢɬɟɪɢɣ U Ɇɚɧɧɚ–ɍɢɬɧɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ SPSS13 
(ɇɚɫɥɟɞɨɜ, 2012). 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 

Ʌɟɩɟɫɬɤɢ ɭ ɥɶɧɚ ɛɵɜɚɸɬ ɪɚɡɥɢɱɧɵɯ ɨɬɬɟɧɤɨɜ ɛɟɥɨɝɨ, ɝɨɥɭɛɨɝɨ, ɮɢɨɥɟɬɨɜɨɝɨ ɢ 
ɪɨɡɨɜɵɯ ɰɜɟɬɨɜ, ɨɞɧɨɪɨɞɧɨ ɢɥɢ ɧɟɨɞɧɨɪɨɞɧɨ ɨɤɪɚɲɟɧɧɵɟ. ɐɜɟɬɨɤ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɧɨɣ 
ɮɨɪɦɵ – ɨɬ ɨɬɤɪɵɬɨ-ɪɚɡɞɟɥɶɧɨɣ ɞɨ ɫɜɟɪɧɭɬɨɣ. ȿɫɬɶ ɥɢɧɢɢ ɤɚɤ ɫ ɨɛɵɱɧɵɦ, ɬɚɤ ɢ ɫ 
ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦ ɰɜɟɬɤɨɦ, ɢɥɢ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦɢ ɬɨɥɶɤɨ ɬɵɱɢɧɨɱɧɵɦɢ ɧɢɬɹɦɢ. 
ɉɵɥɶɧɢɤɢ ɦɨɝɭɬ ɛɵɬɶ ɫɢɧɢɦɢ, ɝɨɥɭɛɵɦɢ, ɫɟɪɵɦɢ, ɫɜɟɬɥɨ ɨɪɚɧɠɟɜɵɦɢ ɢɥɢ ɠɟɥɬɵɦɢ. 
ɋɟɦɟɧɚ ɛɵɜɚɸɬ ɪɚɡɥɢɱɧɵɯ ɨɬɬɟɧɤɨɜ ɤɨɪɢɱɧɟɜɨɝɨ, ɡɟɥɟɧɨɝɨ ɢ ɠɟɥɬɨɝɨ ɰɜɟɬɨɜ (Brutch 
et al., 2004). 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɨ ɢɡɭɱɟɧɨ ɧɚɫɥɟɞɨɜɚɧɢɟ 30 ɝɟɧɨɜ 
ɨɤɪɚɫɤɢ ɢ ɮɨɪɦɵ ɰɜɟɬɤɚ ɢ ɫɟɦɹɧ (ɫɦ. ɬɚɛɥ. 1; ɉɨɪɨɯɨɜɢɧɨɜɚ, 2011). ɑɟɬɵɪɟ ɢɡ ɧɢɯ (s1, 

sfbs1, pbc1, pbc3) ɞɟɣɫɬɜɭɸɬ ɧɚ ɰɜɟɬ ɝɢɩɨɤɨɬɢɥɹ, ɨɫɥɚɛɥɹɸɬ ɨɤɪɚɫɤɭ ɥɟɩɟɫɬɤɨɜ ɢ 
ɞɟɥɚɸɬ ɢɯ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦɢ. Ƚɟɧ star 1 (s1) ɬɚɤɠɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɥɥɟɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɠɟɥɬɭɸ (s1) ɢɥɢ ɡɟɥɟɧɭɸ (s1-2) ɨɤɪɚɫɤɭ ɫɟɦɹɧ. 

ɉɹɬɶ ɧɟɚɥɥɟɥɶɧɵɯ ɝɟɧɨɜ (fe, wf1, dlb1, dlb3, dlb4) ɤɨɧɬɪɨɥɢɪɭɸɬ ɫɜɟɬɥɨ-ɝɨɥɭɛɭɸ 
ɨɤɪɚɫɤɭ ɰɜɟɬɤɚ. Ƚɟɧ fe ɨɛɥɚɞɚɟɬ ɩɥɟɣɨɬɪɨɩɧɵɦ ɷɮɮɟɤɬɨɦ ɧɚ ɰɜɟɬ ɝɢɩɨɤɨɬɢɥɹ ɢ 
ɩɹɬɧɢɫɬɨɫɬɶ ɫɟɦɹɧ. Ƚɟɧ white flower 1 (wf1) ɩɨɥɭɞɨɦɢɧɚɧɬɧɵɣ. 

Ƚɟɧ pink flower 1 (pf1) ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɪɨɡɨɜɵɣ ɜɟɧɱɢɤ, ɨɪɚɧɠɟɜɵɟ ɩɵɥɶɧɢɤɢ ɢ 
ɠɟɥɬɵɣ ɨɬɬɟɧɨɤ ɫɟɦɹɧ. Ƚɟɧ ɦɨɞɢɮɢɤɚɬɨɪ Reduced Pink Flower 1 (RPF1) ɨɫɥɚɛɥɹɟɬ 
ɪɨɡɨɜɭɸ ɨɤɪɚɫɤɭ ɥɟɩɟɫɬɤɨɜ. ȿɳɟ ɨɞɢɧ ɝɟɧ yellow seeds after pink flower 1 (yspf1) 

ɨɫɥɚɛɥɹɟɬ ɨɤɪɚɫɤɭ ɫɟɦɹɧ ɞɨ ɠɟɥɬɨɣ ɬɨɥɶɤɨ ɭ ɝɨɦɨɡɢɝɨɬ ɩɨ ɞɪɭɝɨɦɭ ɚɥɥɟɥɸ pf1 – pf1-ad.  

Ɍɪɢ ɝɟɧɚ ɨɬɜɟɬɫɬɜɟɧɧɵ ɡɚ ɪɚɡɧɵɟ ɨɬɬɟɧɤɢ ɮɢɨɥɟɬɨɜɨɝɨ (sfc1,2,3) ɢ ɨɞɢɧ – ɡɚ 
ɫɢɧɢɣ (sfc5) ɰɜɟɬ ɥɟɩɟɫɬɤɨɜ. Ƚɟɧ star violet flower 1 (svf1) ɞɟɥɚɟɬ ɡɜɟɡɞɱɚɬɵɦɢ 
ɮɢɨɥɟɬɨɜɵɟ ɰɜɟɬɤɢ sfc2.  

Ⱦɜɚ ɧɟɚɥɥɟɥɶɧɵɯ ɝɟɧɚ orange anthers 1 ɢ 2 (ora1 ɢ 2) ɨɬɜɟɱɚɸɬ ɡɚ ɨɪɚɧɠɟɜɵɟ 
ɩɵɥɶɧɢɤɢ, ɩɟɪɜɵɣ ɬɚɤɠɟ ɨɫɜɟɬɥɹɟɬ ɬɵɱɢɧɨɱɧɵɟ ɧɢɬɢ ɢ ɞɟɥɚɟɬ ɤɪɚɩɱɚɬɵɦɢ ɫɟɦɟɧɚ.  

Ɍɪɢ ɧɟɚɥɥɟɥɶɧɵɯ ɝɟɧɚ ɤɨɧɬɪɨɥɢɪɭɸɬ ɬɨɥɶɤɨ ɨɤɪɚɫɤɭ ɫɟɦɹɧ: ɞɨɦɢɧɚɧɬɧɵɣ 
YSED1 ɢ ɪɟɰɟɫɫɢɜɧɵɣ ysed2 – ɠɟɥɬɭɸ, ɚ ɝɟɧ rs1 – ɫɜɟɬɥɨ ɠɟɥɬɨ-ɤɨɪɢɱɧɟɜɭɸ.  

Ʉ ɞɪɭɝɢɦ ɨɪɝɚɧɨɫɩɟɰɢɮɢɱɟɫɤɢɦ ɝɟɧɚɦ ɨɬɧɨɫɹɬɫɹ ɝɟɧɵ sgh1, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɣ 
ɡɟɥɟɧɭɸ ɨɤɪɚɫɤɭ ɝɢɩɨɤɨɬɢɥɹ, ɢ FP1, ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɩɪɨɞɨɥɶɧɭɸ ɫɤɥɚɞɤɭ ɥɟɩɟɫɬɤɨɜ. 
Ƚɟɧ Ciliated Septa of the Boll 1 (CSB1) ɤɨɧɬɪɨɥɢɪɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɟɫɧɢɱɟɤ ɧɚ ɥɨɠɧɨɣ 
ɩɟɪɟɝɨɪɨɞɤɟ ɤɨɪɨɛɨɱɤɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɦɢɧɢɚɬɸɪɧɨɫɬɶ ɩɪɢɡɧɚɤɚ, ɨɧ ɨɱɟɧɶ ɜɚɠɟɧ, ɬɚɤ ɤɚɤ 
ɜɯɨɞɢɬ ɜ ɩɪɢɡɧɚɤɢ UPOV, ɢ ɨɛɹɡɚɬɟɥɟɧ ɩɪɢ ɨɩɢɫɚɧɢɢ ɨɞɧɨɪɨɞɧɨɫɬɢ ɫɨɪɬɨɜ (UPOV, 
2007).  

Ƚɟɧ yellow green plant1 (ygp1) ɨɬɜɟɬɫɬɜɟɧɟɧ ɡɚ ɠɟɥɬɨ-ɡɟɥɟɧɭɸ ɨɤɪɚɫɤɭ ɪɚɫɬɭɳɢɯ 
ɪɚɫɬɟɧɢɣ. Ƚɟɧɵ zeb1 ɢ zeb2 ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɮɟɧɨɬɢɩ ɪɚɫɬɟɧɢɹ «ɡɟɛɪɢɧɚ», ɩɨɜɵɲɟɧɧɭɸ 

ɮɨɬɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɧɢɡɤɨɪɨɫɥɨɫɬɶ ɢ ɦɟɥɤɢɟ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ 
ɰɜɟɬɤɢ. 

ɉɪɨɜɟɞɟɧɵ ɬɟɫɬɵ ɧɚ ɚɥɥɟɥɢɡɦ ɦɟɠɞɭ ɝɟɧɚɦɢ ɥɢɧɢɣ ɧɚɲɟɣ ɤɨɥɥɟɤɰɢɢ ɢ ɝɟɧɚɦɢ 
ɥɢɧɢɣ ɢɡ ɞɪɭɝɢɯ ɤɨɥɥɟɤɰɢɣ, ɢɦɟɸɳɢɯ ɫɯɨɞɧɵɟ ɮɟɧɨɬɢɩɵ. Ⱦɨɤɚɡɚɧɚ ɚɥɥɟɥɶɧɨɫɬɶ 
ɫɥɟɞɭɸɳɢɯ ɝɟɧɨɜ†

: s1 ɢ pb1, b1, s1-2; sfbs1 ɢ ɛ/ɧ.; pbc1 ɢ pbc1-2; wf1, nc ɢ x; dlb3, dlb3-2, 

                                                           
ΏȽɟɧɵ ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ:pb1

,n
c
, a

d
, L

r
, n

f
, f

e
 − F. Plonka (Plonka, 1971, Duboiset al., 1979), e – T. Tammes 

(1928), x, ɛ/ɧ. – ȼ. Ʌɹɯɚ (Ʌɹɯ ɢ ɞɪ., 2003), Y1 – F. Popescu, I. Marinescu (1996), YSED18–G. Rowland, 

R. Wilen (1998). 
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dlb3-3 ɢ e = dlb3-e; ora2 ɢ ɛ/ɧ.; pf1 ɢ ad =pf1-ad , ɛ/ɧ.; RPF1, Lr ɢ ɛ/ɧ.; sfc1 ɢ ɛ/ɧ.; sfc3-2 ɢ 
nf =sfc3; CSB1; YSED1 = Y1, YSED18. Ʌɢɧɢɹ ɫ ɝɟɧɨɦ fe ɩɨɥɭɱɟɧɚ ɢɡ ɤɨɥɥɟɤɰɢɢ 
Ɏ. ɉɥɨɧɤɚ. 
 

Ɍɚɛɥɢɰɚ 1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɛɪɟɞɧɵɯ ɥɢɧɢɣ ɥɶɧɚ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɨɥɥɟɤɰɢɢ ȼɂɊ  
ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɝɟɧɟɬɢɱɟɫɤɢɦ ɤɨɧɬɪɨɥɟɦ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ 

ɢ ɥɢɧɢɣ ɢ ɫɨɪɬɨɜ ɥɶɧɚ ɫ ɢɡɭɱɟɧɧɵɦ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɫɥɢɡɢ 

 
№ ɤɨɥ. 
ȼɂɊ‡ 

Ɋɨɞɨɫɥɨɜɧɚɹ Ƚɟɧɵ Ɏɟɧɨɬɢɩ 

Ʌɢɧɢɢ ɫ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦɢ ɥɟɩɟɫɬɤɚɦɢ 

ɝɤ-103*§ ɥ-4 ɢɡ ɤ-5896 (Lin 

225, ɇɢɞɟɪɥɚɧɞɵ) 
s1 Ɂɟɥɟɧɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɛɟɥɵɟ, ɫɥɨɠɟɧɧɵɟ ɢ 

ɝɨɮɪɢɪɨɜɚɧɧɵɟ, ɠɟɥɬɵɟ ɩɵɥɶɧɢɤɢ ɢ ɫɟɦɟɧɚ  
ɝɤ-136* ɥ-1 ɢɡ ɤ-6634 

(Mermilloid, ɑɟɯɢɹ) 
  » Ɍɨ ɠɟ 

ɝɤ-137 ɥ-1 ɤ-6645 (Modzuron, 

ɑɟɯɨɫɥɨɜɚɤɢɹ) 
s1-2  Ɂɟɥɟɧɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɛɟɥɵɟ, ɫɥɨɠɟɧɧɵɟ ɢ 

ɝɨɮɪɢɪɨɜɚɧɧɵɟ, ɠɟɥɬɵɟ ɩɵɥɶɧɢɤɢ, ɡɟɥɟɧɵɟ ɫɟɦɟɧɚ 

ɝɤ-351* ɥ-1 ɢɡ (ɝɤ-136 × ɝɤ-

121), Ɋɨɫɫɢɹ 

s1, rs1 Ɂɟɥɟɧɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɛɟɥɵɟ, ɫɥɨɠɟɧɧɵɟ ɢ 
ɝɨɮɪɢɪɨɜɚɧɧɵɟ, ɠɟɥɬɵɟ ɩɵɥɶɧɢɤɢ ɢ ɫɟɦɟɧɚ 

ɝɤ-132* ɥ-1 ɢɡ ɤ-6608 

(Currong, Ⱥɜɫɬɪɚɥɢɹ) 
sfbs1 Ɂɟɥɟɧɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɛɟɥɵɟ, ɫɥɚɛɨ ɫɥɨɠɟɧɧɵɟ 

ɢ ɫɥɚɛɨ ɝɨɮɪɢɪɨɜɚɧɧɵɟ, ɭɞɥɢɧɟɧɧɵɟ; ɠɟɥɬɵɟ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-391* ɥ-1-2 ɢɡ ɢ-606179 

(Eyre, Ⱥɜɫɬɪɚɥɢɹ) 
sfbs1, 

YSED1, 

CSB1 

Ɂɟɥɟɧɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɛɟɥɵɟ, ɫɥɚɛɨ ɫɥɨɠɟɧɧɵɟ 
ɢ ɫɥɚɛɨ ɝɨɮɪɢɪɨɜɚɧɧɵɟ, ɭɞɥɢɧɟɧɧɵɟ, ɠɟɥɬɵɟ ɩɵɥɶɧɢɤɢ 
ɢ ɫɟɦɟɧɚ, ɪɟɫɧɢɱɤɢ ɧɚ ɥɨɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ ɤɨɪɨɛɨɱɤɢ 

ɝɤ-208 ɥ-1 ɢɡ ɤ-7947 (Pale 

Blue Crimped, ɋɒȺ) 

pbc1 ɋɜɟɬɥɨ-ɮɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɛɟɥɵɟ ɫ 
ɝɨɥɭɛɵɦ ɨɬɬɟɧɤɨɦ, ɝɨɮɪɢɪɨɜɚɧɧɵɟ, ɠɟɥɬɵɟ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-53 ɥ-1-4 ɢɡ ɤ-1044 

(ȼɢɬɟɛɫɤɢɣ ɤɪɹɠ, 
Ȼɟɥɨɪɭɫɫɢɹ) 

pbc3 Ɂɟɥɟɧɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɛɟɥɵɟ ɫ ɝɨɥɭɛɨɜɚɬɨ-

ɮɢɨɥɟɬɨɜɵɦ ɨɬɬɟɧɤɨɦ, ɫɥɨɠɟɧɧɵɟ ɢ ɝɨɮɪɢɪɨɜɚɧɧɵɟ; 
ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɟ ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-172  ɥ-1 ɢɡ ɤ-7771 (Beta 15, 

ɑɟɯɨɫɥɨɜɚɤɢɹ) 
dlb3-2, 

FP1 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɨɱɟɧɶ ɫɜɟɬɥɨ-

ɝɨɥɭɛɵɟ, ɫ ɩɪɨɞɨɥɶɧɵɦɢ ɫɤɥɚɞɤɚɦɢ, ɝɨɥɭɛɵɟ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-100  ɥ-1-2-1-2 ɢɡ ɤ-5821 

(Karnobat 5, ȼɟɧɝɪɢɹ) 
sfc2, 

svf1 

 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɫɢɧɟ-ɮɢɨɥɟɬɨɜɵɟ, 
ɫɥɨɠɟɧɧɵɟ ɢ ɝɨɮɪɢɪɨɜɚɧɧɵɟ, ɝɨɥɭɛɵɟ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-281 ɥ-1-8 ɫɩɨɧɬɚɧɧɵɣ 
ɦɭɬɚɧɬ ɢɡ ɝɤ-2  

(ɫɟɥ. Ⱥɥɶɬɝɚɭɡɟɧɚ, 
Ɋɨɫɫɢɹ) 

zeb1, 

zeb2? 

ɉɨɧɢɠɟɧɧɚɹ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɫɜɟɬɭ. ɉɪɢ ɡɚɬɟɧɟɧɢɢ 

ɱɟɪɟɞɨɜɚɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɛɟɥɵɯ ɢ ɡɟɥɟɧɵɯ ɩɨɥɨɫ 
(zebrina) ɭ ɥɢɫɬɶɟɜ, ɰɜɟɬɤɢ ɦɟɥɤɢɟ, ɹɪɤɨ-ɮɢɨɥɟɬɨɜɵɟ, 
ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

Ʌɢɧɢɢ ɢ ɫɨɪɬɚ ɫ ɛɟɥɵɦɢ ɢɥɢ ɫɜɟɬɥɨ-ɝɨɥɭɛɵɦɢ ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦɢ ɥɟɩɟɫɬɤɚɦɢ 

ɝɤ-109* ɥ-3-2 ɢɡ ɤ-6099 

(Makovi 

M.A.G.Ⱥɪɝɟɧɬɢɧɚ) 

wf1 Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɛɟɥɵɟ ɥɟɩɟɫɬɤɢ, ɝɨɥɭɛɵɟ 
ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-176* ɥ-1 ɢɡ (ɝɤ-141 × ɝɤ-

103), Ɋɨɫɫɢɹ  
pf1, s1 Ɂɟɥɟɧɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɛɟɥɵɟ ɥɟɩɟɫɬɤɢ, ɠɟɥɬɵɟ ɩɵɥɶɧɢɤɢ, 

ɠɟɥɬɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-124* ɥ-1 ɢɡ ɤ-6284 

(Stormont Motley, 
 ɋɟɜ. ɂɪɥɚɧɞɢɹ) 

fe, 

dlb4 

ɋɜɟɬɥɨ-ɮɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɨɱɟɧɶ ɫɜɟɬɥɨ-ɝɨɥɭɛɵɟ 
ɥɟɩɟɫɬɤɢ, ɫɟɪɵɟ ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫ 
ɠɟɥɬɵɦ ɩɹɬɧɨɦ ɫɟɦɟɧɚ 

ɝɤ-1  ɥ-1 ɢɡ ɤ-30  
(ɫɟɥ. Ⱥɥɶɬɝɚɭɡɟɧɚ, 
Ɋɨɫɫɢɹ)) 

dlb1, 

ora2 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɨɱɟɧɶ-ɨɱɟɧɶ ɫɜɟɬɥɨ-ɝɨɥɭɛɵɟ 
ɥɟɩɟɫɬɤɢ, ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɟ ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-

ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-210 ɥ-1 ɢɡ ɢ-588294 (Ȼ-

125, ɍɩɢɬɫɤɚɹ ɨ. ɫ., 
Ʌɢɬɜɚ) 

ygp1, 

dlb3 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɫɜɟɬɥɨ-ɝɨɥɭɛɵɟ ɥɟɩɟɫɬɤɢ, 
ɝɨɥɭɛɵɟ ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ. ɀɟɥɬɨ-
ɡɟɥɟɧɚɹ ɨɤɪɚɫɤɚ ɪɚɫɬɭɳɟɝɨ ɪɚɫɬɟɧɢɹ 

                                                           
ΐɝɤ- – ɧɨɦɟɪ ɥɢɧɢɢ ɩɨ ɤɚɬɚɥɨɝɭ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɨɥɥɟɤɰɢɢ ȼɂɊ, ɤ- ɢɥɢ ɢ- – ɧɨɦɟɪ ɫɨɪɬɚ ɩɨ ɤɚɬɚɥɨɝɭ ȼɂɊ 
(ɞɥɹ ɫɨɪɬɨɜ). 
Α
*– ɥɢɧɢɢ ɢ ɫɨɪɬɚ ɫ ɢɡɭɱɟɧɧɵɦ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɫɥɢɡɢ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 

№ ɤɨɥ. 
ȼɂɊ 

Ɋɨɞɨɫɥɨɜɧɚɹ 
Ƚɟɧɨ-

ɬɢɩ 
Ɏɟɧɨɬɢɩ 

ɤ-7822* ɐɢɚɧ, ȼɇɂɂɆɄ, 
Ɋɨɫɫɢɹ 

dlb3, 

CSB1 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɫɜɟɬɥɨ-ɝɨɥɭɛɵɟ ɥɟɩɟɫɬɤɢ, 
ɝɨɥɭɛɵɟ ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ, 
ɪɟɫɧɢɱɤɢ ɧɚ ɥɨɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ ɤɨɪɨɛɨɱɤɢ 

ɝɤ-141*  ɥ-1 ɢɡ ɤ-6815 (ɦɭɬɚɧɬ 
ɢɡ ɫɨɪɬɚ Ʉ-6, Ɋɨɫɫɢɹ) 

pf1, 

rpf1 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɪɨɡɨɜɵɟ ɥɟɩɟɫɬɤɢ ɫ 
ɝɨɥɭɛɨɜɚɬɨ-ɪɨɡɨɜɵɦɢ ɠɢɥɤɚɦɢ, ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɟ 
ɩɵɥɶɧɢɤɢ, ɬɟɦɧɨ-ɠɟɥɬɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

Ʌɢɧɢɢ ɫ ɪɨɡɨɜɵɦɢ ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦɢ ɥɟɩɟɫɬɤɚɦɢ ɢ ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɦɢ ɩɵɥɶɧɢɤɚɦɢ 

ɝɤ-143* ɥ-1 ɢɡ ɤ-6917 (c (47-4) 
80 Versailles, 
Ɏɪɚɧɰɢɹ) 

pf1-ad, 

rpf1 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɪɨɡɨɜɵɟ ɥɟɩɟɫɬɤɢ ɫ 
ɝɨɥɭɛɨɜɚɬɨ-ɪɨɡɨɜɵɦɢ ɠɢɥɤɚɦɢ, ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɟ 
ɩɵɥɶɧɢɤɢ, ɫɟɦɟɧɚ ɠɟɥɬɨ-ɤɨɪɢɱɧɟɜɵɟ 

ɝɤ-129* ɥ-2 ɢɡ ɤ-6392 (Bolley 

Golden, ɋɒȺ) 
pf1-ad, 

RPF1, 

yspf1 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɛɟɥɵɟ ɫ ɪɨɡɨɜɵɦ ɨɬɬɟɧɤɨɦ 
ɥɟɩɟɫɬɤɢ ɫ ɝɨɥɭɛɨɜɚɬɨ-ɪɨɡɨɜɵɦɢ ɠɢɥɤɚɦɢ, ɛɟɥɵɟ 
ɬɵɱɢɧɨɱɧɵɟ ɧɢɬɢ ɢ ɫɬɨɥɛɢɤɢ, ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɟ 
ɩɵɥɶɧɢɤɢ, ɠɟɥɬɵɟ ɫɟɦɟɧɚ 

ɝɤ-255* ɥ-3 ɢɡ ɝɤ-121 × ɝɤ-141, 
Ɋɨɫɫɢɹ, ȼɂɊ 

pf1, 

sfc1, 

rs1 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɪɨɡɨɜɵɟ ɥɟɩɟɫɬɤɢ ɫ ɮɢɨɥɟɬɨɜɨ-
ɪɨɡɨɜɵɦɢ ɠɢɥɤɚɦɢ, ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɟ ɩɵɥɶɧɢɤɢ, 
ɠɟɥɬɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

Ʌɢɧɢɢ ɢ ɫɨɪɬɚ ɫ ɮɢɨɥɟɬɨɜɵɦɢ ɢɥɢ ɝɨɥɭɛɵɦɢ ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦɢ ɥɟɩɟɫɬɤɚɦɢ 

ɝɤ-121* ɥ-1-1 ɢɡ ɤ-6272 
 (L. Domi-nion, 
ɋɟɜɟɪɧɚɹ ɂɪɥɚɧɞɢɹ) 

sfc1, 
rs1, 
SPS1  

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɫɢɧɟ-ɮɢɨɥɟɬɨɜɵɟ ɥɟɩɟɫɬɤɢ, 
ɝɨɥɭɛɵɟ ɩɵɥɶɧɢɤɢ, ɫɜɟɬɥɨ-ɠɟɥɬɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-173* ɥ-1 ɢɡ ɢ-548145 
(48254 Ottawa 2152, 
Ƚɟɪɦɚɧɢɹ) 

sgh1, 
sfc3-2, 
CSB1, 
ysed2 

Ɂɟɥɟɧɵɣ, ɡɚɬɟɦ ɫɜɟɬɥɨ-ɮɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɤɪɚɫɧɨ-
ɮɢɨɥɟɬɨɜɵɟ ɥɟɩɟɫɬɤɢ, ɝɨɥɭɛɵɟ ɩɵɥɶɧɢɤɢ, ɠɟɥɬɵɟ 
ɫɟɦɟɧɚ, ɪɟɫɧɢɱɤɢ ɧɚ ɥɨɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ ɤɨɪɨɛɨɱɤɢ 

ɝɤ-179 ɥ-1 ɢɡ ɢ-549589 
(ɒɜɟɰɢɹ) 

sfc5 Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɫɢɧɢɟ ɥɟɩɟɫɬɤɢ ɢ ɠɢɥɤɢ, 
ɝɨɥɭɛɵɟ ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-65* ɥ-3 ɢɡ ɤ-3178 
(ɦɟɫɬɧɵɣ, Ɍɜɟɪɫɤɚɹ 
ɝɭɛ.) 

ora1, 
sps1 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɝɨɥɭɛɵɟ ɥɟɩɟɫɬɤɢ, ɫɜɟɬɥɨ-
ɝɨɥɭɛɵɟ ɬɵɱɢɧɨɱɧɵɟ ɧɢɬɢ, ɫɜɟɬɥɨ-ɨɪɚɧɠɟɜɵɟ 
ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫ ɠɟɥɬɨɣ ɤɪɚɩɱɚɬɨɫɬɶɸ 
ɫɟɦɟɧɚ 

ɝɤ-159* ɥ-1-1 ɢɡ ɤ-7659 
(Bionda, Ƚɟɪɦɚɧɢɹ) 

CSB1, 
YSED1 

Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɝɨɥɭɛɵɟ ɥɟɩɟɫɬɤɢ ɢ ɩɵɥɶɧɢɤɢ, 
ɠɟɥɬɵɟ ɫɟɦɟɧɚ, ɪɟɫɧɢɱɤɢ ɧɚ ɥɨɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ 
ɤɨɪɨɛɨɱɤɢ 

ɝɤ-390* ɥ-1 ɢɡ ɢ-595808 
(Linola, Ʉɚɧɚɞɚ) 

» » 

ɝɤ-395* ɥ-1 ɢɡ ɢ-601680 
(Walaga, Ⱥɜɫɬɪɚɥɢɹ) 

» » 

ɝɤ-54  ɥ-5 ɢɡ ɤ-1507 
(ɦɟɫɬɧɵɣ, ȼɹɬɫɤɚɹ 
ɝɭɛ.) 

waf1 Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɝɨɥɭɛɵɟ ɥɟɩɟɫɬɤɢ, ɛɟɥɵɟ 
ɬɵɱɢɧɨɱɧɵɟ ɧɢɬɢ, ɫɢɧɢɟ ɫɬɨɥɛɢɤɢ, ɝɨɥɭɛɵɟ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ 

ɝɤ-2* ɥ-1 ɢɡ ɤ-48 
(ɫɟɥ.Ⱥɥɶɬɝɚɭɡɟɧɚ, 
Ɋɨɫɫɢɹ) 

csb1 Ⱦɢɤɢɣ ɬɢɩ. Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɝɨɥɭɛɵɟ ɩɥɨɫɤɢɟ 
ɥɟɩɟɫɬɤɢ, ɫɢɧɢɟ ɬɵɱɢɧɨɱɧɵɟ ɧɢɬɢ ɢ ɫɬɨɥɛɢɤɢ, ɝɨɥɭɛɵɟ 
ɩɵɥɶɧɢɤɢ, ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ, ɪɟɫɧɢɱɟɤ ɧɚ 
ɥɨɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ ɤɨɪɨɛɨɱɤɢ ɧɟɬ 

ɝɤ-22* ɥ-3-2 ɢɡ ɤ-562 

(ɉɫɤɨɜɫɤɢɣ ɤɪɹɠ, 
Ɋɨɫɫɢɹ) 

– Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɝɨɥɭɛɵɟ ɥɟɩɟɫɬɤɢ ɢ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ, ɪɟɫɧɢɱɟɤ ɧɚ ɥɨɠɧɨɣ 
ɩɟɪɟɝɨɪɨɞɤɟ ɤɨɪɨɛɨɱɤɢ ɧɟɬ 

ɝɤ-79* ɥ-1-2 ɢɡ ɤ-5408 

(ɉɟɱɟɪɫɤɢɣ ɤɪɹɠ, 
Ɋɨɫɫɢɹ) 

– » 

ɝɤ-91 ɥ-1 ɢɡ ɤ-5522 

(ɉɚɥɤɢɧɫɤɢɣ ɤɪɹɠ, 
Ɋɨɫɫɢɹ) 

– » 

ɤ-6807* Ɉɪɲɚɧɫɤɢɣ 2, 
Ȼɟɥɚɪɭɫɶ 

– » 

ɝɤ-160* ɥ-1-2 ɢɡ ɤ-7659 
(ɩɪɢɦɟɫɶ ɜ ɫɨɪɬɟ 
Bionda, Ƚɟɪɦɚɧɢɹ) 

– » 

ɝɤ-125* ɥ-5-1 ɢɡ ɤ-6296 (Koto, 
ɋɒȺ) 

– » 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 

№ ɤɨɥ. 
ȼɂɊ 

Ɋɨɞɨɫɥɨɜɧɚɹ 
Ƚɟɧɨ-

ɬɢɩ 
Ɏɟɧɨɬɢɩ 

ɝɤ-130* ɥ-1 ɢɡ ɤ-6577 (Medra, 
ɑɟɯɢɹ) 

– Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɝɨɥɭɛɵɟ ɥɟɩɟɫɬɤɢ ɢ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ, ɪɟɫɧɢɱɟɤ ɧɚ ɥɨɠɧɨɣ 
ɩɟɪɟɝɨɪɨɞɤɟ ɤɨɪɨɛɨɱɤɢ ɧɟɬ 

ɝɤ-394* ɥ-3 ɢɡ ɢ-595808, 

(ɩɪɢɦɟɫɶ ɜ ɫɨɪɬɟ 
Linola, Ʉɚɧɚɞɚ) 

– » 

ɤ-8409* Ʉɢɧɟɥɶɫɤɢɣ 2000, 
Ɋɨɫɫɢɹ 

– Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɝɨɥɭɛɵɟ ɥɟɩɟɫɬɤɢ ɢ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ, ɪɟɫɧɢɱɤɢ ɧɚ ɥɨɠɧɨɣ 
ɩɟɪɟɝɨɪɨɞɤɟ ɤɨɪɨɛɨɱɤɢ  

ɝɤ-393* ɥ-2 ɢɡ ɢ-595808 

(ɩɪɢɦɟɫɶ ɜ ɫɨɪɬɟ 
Linola, Ʉɚɧɚɞɚ) 

– » 

Ʌɢɧɢɢ ɫ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦ ɫɬɟɛɥɟɦ 

ɝɤ-397 Emezzy (EMS ɦɭɬɚɧɬ 
ɫɨɪɬɚ ɇɨɜɨɬɨɪɠɫɤɢɣ, 
Ɋɨɫɫɢɹ, Ɏɪɚɧɰɢɹ)  

dw1 Ɏɢɨɥɟɬɨɜɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɝɨɥɭɛɵɟ ɬɪɭɛɱɚɬɵɟ ɰɜɟɬɤɢ ɫ 
ɫɢɧɢɦɢ ɭɤɨɪɨɱɟɧɧɵɦɢ ɬɵɱɢɧɨɱɧɵɦɢ ɧɢɬɹɦɢ, ɤɪɚɫɧɨ-
ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ. ȼɵɫɨɬɚ ~ 25 ɫɦ, ɬɨɥɫɬɵɣ ɫɬɟɛɟɥɶ, 
ɭɤɨɪɨɱɟɧɧɵɟ ɦɟɠɞɨɭɡɥɢɹ (ɤɚɪɥɢɤ) 

ɝɤ-396* ɥ-1-1 ɢɡ ɢ-605311, 
(Curly, Agt1393/02, 

ɑɟɯɢɹ, ɒɭɦɩɟɪɤ) 

sfbs1, 

cs1 

Ɂɟɥɟɧɵɣ ɝɢɩɨɤɨɬɢɥɶ, ɥɟɩɟɫɬɤɢ ɛɟɥɵɟ, ɫɥɚɛɨ ɫɥɨɠɟɧɧɵɟ 
ɢ ɫɥɚɛɨ ɝɨɮɪɢɪɨɜɚɧɧɵɟ, ɭɞɥɢɧɟɧɧɵɟ, ɠɟɥɬɵɟ ɩɵɥɶɧɢɤɢ, 
ɤɪɚɫɧɨ-ɤɨɪɢɱɧɟɜɵɟ ɫɟɦɟɧɚ. ȼɵɫɨɬɚ ɪɚɫɬɟɧɢɹ ɨɤɨɥɨ 25 
ɫɦ, «ɤɭɞɪɹɜɵɣ» ɫɬɟɛɟɥɶ 

 

Ʉ ɩɪɢɡɧɚɤɚɦ, ɤɨɬɨɪɵɟ ɧɚɣɞɭɬ ɜ ɛɭɞɭɳɟɦ ɩɪɢɦɟɧɟɧɢɟ ɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɢɫɬɢɧɧɭɸ ɤɚɪɥɢɤɨɜɨɫɬɶ ɢ ɬɚɤɨɣ ɩɪɢɡɧɚɤ, ɤɚɤ «ɤɭɞɪɹɜɵɣ 
ɫɬɟɛɟɥɶ». ɉɨɞ ɢɫɬɢɧɧɨɣ ɤɚɪɥɢɤɨɜɨɫɬɶɸ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɤɚɪɥɢɤɨɜɨɫɬɶ 
ɫ ɦɨɧɨɝɟɧɧɵɦ ɤɨɧɬɪɨɥɟɦ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɨɥɢɝɟɧɧɨɝɨ, ɢɡɜɟɫɬɧɨɝɨ ɞɥɹ ɥɶɧɚ ɤɭɞɪɹɲɚ.  
 

Ɍɚɛɥɢɰɚ 2. Ƚɟɧɟɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɤɚɪɥɢɤɨɜɨɫɬɢ ɭ ɝɢɛɪɢɞɨɜ F2 ♀ ɝɤ-2 × ♂ɝɤ-397 

(Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɨɛɥ., 2011 ɝ.) 
 

 

Ɋɨɞɢɬɟɥɶɫɤɢɟ 
ɥɢɧɢɢ 

Ƚɢɛɪɢɞɵ 

n χ 2 ɝɤ-2 ɝɤ-397 F1 F2 

Ɏɟɧɨɬɢɩ: ɜɵɫɨɤɢɣ ɤɚɪɥɢɤ ɫɪɟɞɧɢɣ ɜɵɫɨɤɢɣ ɫɪɟɞɧɢɣ ɤɚɪɥɢɤ 

Ɍɟɯɧɢɱɟɫɤɚɹ 
ɜɵɫɨɬɚ (Ht), 
ɫɦ 

69±5 27±1 50±3 72±6 58±4 28±3   

Ⱦɥɢɧɚ 
ɦɟɠɞɨɭɡɥɢɹ 
(Int), ɫɦ 

1,20±0,11 0,37±0,04 0,87±0,08 1,00±0,08 0,83±0,09 0,42±0,07   

Ɏɭɧɤɰɢɹ ɤɥɚɫ-

ɫɢɮɢɤɚɰɢɢ*    

302,7×Int + 
6,2×Ht – 

399,4 

211,8×Int + 
4,8×Ht – 

216,3 

96,0×Int + 
2,4×Ht – 

50,6 

  

Ƚɟɧɨɬɢɩ    DW1 DW1 DW1 dw1 dw1 dw1   

Ɍɟɨɪ. ɪɚɫɳ.    1 2 1 4 5,99 

ɉɪɚɤɬ. ɪɚɫɳ.    38 65 34 134 0,59 

Ɍɟɨɪ. ɪɚɫɳ.    3 1 4 3,78 

ɉɪɚɤɬ. ɪɚɫɳ.    186 57 243 0,31 

* Ɏɟɧɨɬɢɩɵ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɫɤɪɢɦɢɧɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ.  
 

ȼ 2006 ɝ. ɜ ɤɨɥɥɟɤɰɢɸ ȼɂɊ ɢɡ Ɏɪɚɧɰɢɢ ɩɨɫɬɭɩɢɥ ɦɭɬɚɧɬ “Emezzi” ɫɨɪɬɚ 
ɇɨɜɨɬɨɪɠɫɤɢɣ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɨɝɨ ɦɭɬɚɝɟɧɟɡɚ. ɂɫɯɨɞɧɵɣ ɫɨɪɬ – 

ɬɢɩɢɱɧɵɣ ɞɨɥɝɭɧɟɰ ɨɤɨɥɨ ɦɟɬɪɚ ɜɵɫɨɬɨɣ, ɬɨɝɞɚ ɤɚɤ ɦɭɬɚɧɬɧɚɹ ɥɢɧɢɹ ɢɦɟɟɬ ɜɵɫɨɬɭ 
ɨɤɨɥɨ 25 ɫɦ, ɬɨɥɫɬɵɣ ɫɬɟɛɟɥɶ ɩɪɢ ɬɨɦ ɠɟ ɤɨɥɢɱɟɫɬɜɟ ɥɢɫɬɶɟɜ, ɬɪɭɛɱɚɬɵɟ ɰɜɟɬɤɢ, 
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ɭɤɨɪɨɱɟɧɧɵɟ ɬɵɱɢɧɨɱɧɵɟ ɧɢɬɢ (ɫɦ. ɬɚɛɥ. 1). ɇɚɦɢ ɭɫɬɚɧɨɜɥɟɧ ɦɨɧɨɝɟɧɧɵɣ ɤɨɧɬɪɨɥɶ 
ɷɬɨɝɨ ɩɪɢɡɧɚɤɚ. Ƚɟɧ dwarf 1 (dw1) ɪɟɰɟɫɫɢɜɧɵɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɟɮɨɪɦɚɰɢɢ ɰɜɟɬɤɚ ɢ 
ɩɨɥɭɞɨɦɢɧɚɧɬɧɵɣ ɩɨ ɜɵɫɨɬɟ ɢ ɞɥɢɧɟ ɦɟɠɞɨɭɡɥɢɹ.  

Ɏɟɧɨɬɢɩ «ɤɚɪɥɢɤ» ɥɟɝɤɨ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ, ɚ ɞɨɦɢɧɚɧɬɧɵɟ ɝɨɦɨɡɢɝɨɬɵ ɢ 
ɝɟɬɟɪɨɡɢɝɨɬɵ ɩɥɨɯɨ ɪɚɡɥɢɱɚɸɬɫɹ. ɂɯ ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɩɨɦɨɳɢ 
ɞɢɫɤɢɪɢɦɢɧɚɧɬɧɨɝɨ ɚɧɚɥɢɡɚ (ɬɚɛɥ. 2) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ Statistica 7.0 
(ɇɚɫɥɟɞɨɜ, 2012; StatSoft, Inc. 2013). ȼ ɤɚɱɟɫɬɜɟ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ (ɰɟɧɬɪ ɤɚɠɞɨɝɨ 
ɤɥɚɫɫɚ) ɢɫɩɨɥɶɡɨɜɚɥɢ ɪɨɞɢɬɟɥɶɫɤɢɟ ɥɢɧɢɢ, ɢɯ ɝɢɛɪɢɞɵ F1 ɢ 4 ɪɚɫɬɟɧɢɹ ɝɢɛɪɢɞɚ F2, 
ɝɟɬɟɪɨɡɢɝɨɬɧɨɫɬɶ ɤɨɬɨɪɵɯ ɛɵɥɚ ɨɱɟɜɢɞɧɚ. Ƚɢɛɪɢɞ ɩɪɢɧɚɞɥɟɠɚɥ ɤ ɬɨɦɭ ɤɥɚɫɫɭ, ɝɞɟ 
ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɚɤɫɢɦɚɥɶɧɨ. Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ λ ɍɢɥɤɫɚ 
=0,014, approx. F=136,24 (ɬɟɨɪ.=4,74). Ⱦɥɹ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ ɛɵɥɚ ɩɨɥɭɱɟɧɚ 100% 
ɤɨɪɪɟɤɬɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. Ʉɚɪɥɢɤɨɜɨɫɬɶ ɢ ɟɟ ɝɟɧɤɨɧɬɪɨɥɶ ɭ ɥɶɧɚ ɨɩɢɫɚɧɵ ɧɚɦɢ 
ɜɩɟɪɜɵɟ. ɍɫɬɚɧɨɜɥɟɧɨ ɫɰɟɩɥɟɧɢɟ ɝɟɧɚ dw1 ɢ ɝɟɧɚ ɮɢɨɥɟɬɨɜɨɣ ɨɤɪɚɫɤɢ ɰɜɟɬɤɚ sfc1 ɜ 
21ɫɆ (ɬɚɛɥ. 3). 
 

Ɍɚɛɥɢɰɚ 3. Ɋɚɫɳɟɩɥɟɧɢɟ ɝɢɛɪɢɞɨɜ F2 ♀ɝɤ-255 ×  ♂ɝɤ-397 ɩɨ ɨɤɪɚɫɤɟ ɰɜɟɬɤɚ  
ɢ ɤɚɪɥɢɤɨɜɨɫɬɢ (Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɨɛɥ., 2011 ɝ.) 

 

 

Ɏɟɧɨɬɢɩ: 

Ʉɥɚɫɫɵ ɪɚɫɳɟɩɥɟɧɢɹ ɝɢɛɪɢɞɨɜ F2, ɩɨɜɬɨɪɹɸɳɢɟ 
ɮɟɧɨɬɢɩɵ  

n 

 

χ 2 

ɩɪɚɤɬ. P1 P2 F1 
ɪɟɤɨɦɛɢ-

ɧɚɧɬɧɵɟ 

ȼɵɫɨɬɚ ɪɚɫɬɟɧɢɹ ɜɵɫɨɤɢɣ ɤɚɪɥɢɤ ɜɵɫɨɤɢɣ ɤɚɪɥɢɤ   

ɀɢɥɤɢ ɥɟɩɟɫɬɤɚ ɮɢɨɥɟɬɨɜɵɟ ɫɢɧɢɟ ɢɥɢ 
ɝɨɥɭɛɵɟ 

ɫɢɧɢɟ ɢɥɢ 
ɝɨɥɭɛɵɟ 

ɮɢɨɥɟɬɨɜɵɟ   

ɉɪɚɤɬ. ɪɚɫɳ.         48 43       82 2 175  

Ɍɟɨɪ. ɪɚɫɳ: 
ɧɟɡɚɜɢɫɢɦɨɟ 

3 3 9 1 16 20,24* 

ɫɰɟɩɥɟɧɧɨɟ (21ɫɆ)    3,8     3,8   8,2    0,2 16 1,60 

* - χ 20,05, 3=7,81 

 

Ⱦɪɭɝɚɹ ɥɢɧɢɹ Curly Agt1393 ɫ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɦ ɝɟɧɨɦ curly stem 1 (cs1) 

ɩɨɥɭɱɟɧɚ ɧɚɦɢ ɢɡ ɑɟɯɢɢ. Ɇɵ ɩɨɞɬɜɟɪɞɢɥɢ (ɬɚɛɥ. 1, 4) ɨɩɢɫɚɧɧɨɟ ɪɚɧɟɟ ɟɝɨ ɧɟɩɨɥɧɨɟ 
ɞɨɦɢɧɢɪɨɜɚɧɢɟ (Tejklova, 2002). 

Ɍɟɫɬ ɧɚ ɚɥɥɟɥɢɡɦ ɩɨɤɚɡɚɥ, ɱɬɨ ɝɟɧɵ dw1 ɢ cs1 ɧɟɚɥɥɟɥɶɧɵ (ɬɚɛɥ. 5), ɧɚɫɥɟɞɭɸɬɫɹ 
ɧɟɡɚɜɢɫɢɦɨ ɢ ɢɯ ɞɟɣɫɬɜɢɟ ɤɨɦɩɥɟɦɟɧɬɚɪɧɨ. 

 

Ɍɚɛɥɢɰɚ 4. Ɋɚɫɳɟɩɥɟɧɢɟ ɝɢɛɪɢɞɨɜ F2 ♀ɝɤ-2 ×  ♂ɝɤ-396 ɩɨ ɩɪɢɡɧɚɤɭ  
«ɤɭɞɪɹɜɵɣ ɫɬɟɛɟɥɶ» (Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɨɛɥ., 2011 ɝ.) 

 
 

 

ɋɬɟɛɟɥɶ 

Ʉɥɚɫɫɵ ɪɚɫɳɟɩɥɟɧɢɹ ɝɢɛɪɢɞɨɜ F2, ɩɨɜɬɨɪɹɸɳɢɟ ɮɟɧɨɬɢɩɵ:  

 

n 

 

 

χ 2 
P1 P2 F1 

ɝɥɚɞɤɢɣ ɤɭɞɪɹɜɵɣ ɜɨɥɧɢɫɬɵɣ 

Ɍɟɨɪ. ɪɚɫɳ.   1   1   2     4 5,99 

ɉɪɚɤɬ. ɪɚɫɳ. 44 31 75 150 2,25 

 

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɚɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɟɫɬɶ ɥɢ ɤɨɪɪɟɥɹɰɢɹ (ɥɢɛɨ 
ɫɰɟɩɥɟɧɢɟ, ɥɢɛɨ ɩɥɟɣɨɬɪɨɩɧɵɣ ɷɮɮɟɤɬ) ɦɟɠɞɭ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ, ɚ ɡɧɚɱɢɬ ɥɟɝɤɨ 
ɨɩɪɟɞɟɥɹɟɦɵɦɢ ɩɪɢɡɧɚɤɚɦɢ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɦɢ. ȿɫɥɢ ɤɨɪɪɟɥɹɰɢɣ ɧɟɬ, ɬɨ ɩɪɢɡɧɚɤ 
ɦɨɠɟɬ ɩɪɨɫɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɡɚɳɢɬɵ ɫɨɪɬɚ ɤɚɤ ɨɬ ɩɪɹɦɨɝɨ ɡɚɢɦɫɬɜɨɜɚɧɢɹ, ɬɚɤ ɢ ɨɬ 
ɜɨɜɥɟɱɟɧɢɹ ɜ ɫɤɪɟɳɢɜɚɧɢɟ ɤɨɧɤɭɪɟɧɬɚɦɢ, ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɟɝɨ ɱɢɫɬɨɬɭ. ȿɫɥɢ ɫɜɹɡɶ 
ɨɛɧɚɪɭɠɟɧɚ, ɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬɫɹ ɨɬɛɨɪ ɩɨ ɩɪɢɡɧɚɤɚɦ «ɢɧɬɟɪɟɫɚ». 



114 

 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɞɥɹ ɥɶɧɚ ɹɜɥɹɟɬɫɹ ɪɚɧɧɟɫɩɟɥɨɫɬɶ, ɤɨɬɨɪɚɹ 
ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫɬɢ ɟɝɨ ɭɛɨɪɤɭ ɢ ɪɨɫɹɧɭɸ ɦɨɱɤɭ ɜ ɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɪɟɦɹ. 

 

Ɍɚɛɥɢɰɚ 5. Ɋɚɫɳɟɩɥɟɧɢɟ ɝɢɛɪɢɞɨɜ F2 ♀ ɝɤ-397 ɑ ♂ɝɤ- 396 ɩɨ ɮɨɪɦɟ ɫɬɟɛɥɹ 
(Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɨɛɥ., 2011 ɝ.) 

 
 

ɋɬɟɛɟɥɶ 

Ɏɟɧɨɬɢɩɵ ɝɢɛɪɢɞɨɜ F2, ɩɨɜɬɨɪɹɸɳɢɟ ɮɟɧɨɬɢɩɵ:   

P1 P2 F1 ɪɟɤɨɦɛɢɧɚɧɬɧɵɟ n χ2 

«Ʉɭɞɪɹɜɨɫɬɶ» ɝɥɚɞɤɢɣ ɤɭɞɪɹ-

ɜɵɣ 

ɜɨɥɧɢɫ-

ɬɵɣ 

ɝɥɚɞɤɢɣ ɜɨɥɧɢɫ- 

ɬɵɣ 

ɤɭɞɪɹ- 

ɜɵɣ 

  

Ʉɚɪɥɢɤɨɜɨɫɬɶ ɤɚɪɥɢɤ ɜɵɫɨ-

ɤɢɣ 

ɜɵɫɨɤɢɣ ɜɵɫɨɤɢɣ ɤɚɪɥɢɤ ɤɚɪɥɢɤ   

Ɍɟɨɪ. ɪɚɫɳ.   1   3   5   3   2   1   16 11,07 

ɉɪɚɤɬ. ɪɚɫɳ. 17 47 82 41 29 18 234   1,95 

 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ t-ɤɪɢɬɟɪɢɹ ɋɬɶɸɞɟɧɬɚ ɧɚɦɢ ɞɨɤɚɡɚɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ 
ɪɚɡɥɢɱɢɣ ɝɢɛɪɢɞɨɜ F2 ɨɬ ɫɤɪɟɳɢɜɚɧɢɹ ɥɢɧɢɣ ɝɤ-136 (WF1) ɢ ɝɤ-109 (wf1), ɧɟɫɭɳɢɯ 
ɪɚɡɧɵɟ ɚɥɥɟɥɢ ɝɟɧɚ white flower 1 (wf1), ɩɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɟɪɢɨɞɚ ɜɫɯɨɞɵ − 
ɧɚɱɚɥɨ ɰɜɟɬɟɧɢɹ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɢɫɟɪɢɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ 
ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɟɰɟɫɫɢɜɧɵɟ ɝɨɦɨɡɢɝɨɬɵ ɩɨ ɝɟɧɭ wf1 ɢɦɟɸɬ ɭɦɟɪɟɧɧɭɸ 
ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɤɨɪɪɟɥɹɰɢɸ ɫ ɤɨɪɨɬɤɨɣ ɮɚɡɨɣ ɜɫɯɨɞɵ − ɰɜɟɬɟɧɢɟ (rbs = 0,52). 

Ɋɚɡɥɢɱɢɹ ɩɨ ɫɪɨɤɚɦ ɡɚɰɜɟɬɚɧɢɹ ɡɧɚɱɢɦɵ ɢ ɞɥɹ ɪɹɞɚ ɞɨɦɢɧɚɧɬɧɚɹ ɝɨɦɨɡɢɝɨɬɚ – 

ɝɟɬɟɪɨɡɢɝɨɬɚ – ɪɟɰɟɫɫɢɜɧɚɹ ɝɨɦɨɡɢɝɨɬɚ. ɉɪɢɡɧɚɤ ɜɫɯɨɞɵ−ɰɜɟɬɟɧɢɟ ɜ ɷɬɨɦ 
ɫɤɪɟɳɢɜɚɧɢɢ ɢɦɟɟɬ ɤɚɤ ɦɢɧɢɦɭɦ ɬɪɢɝɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ, ɜɨɡɦɨɠɧɨ, ɞɪɭɝɢɟ ɞɜɚ ɝɟɧɚ 
ɫɧɢɡɢɥɢ ɫɢɥɭ ɤɨɪɪɟɥɹɰɢɢ ɷɬɢɯ ɩɪɢɡɧɚɤɨɜ (ɉɨɪɨɯɨɜɢɧɨɜɚ, 2000).  

Ⱦɥɹ ɩɟɪɜɢɱɧɨɝɨ ɫɤɪɢɧɢɧɝɚ ɤɨɥɥɟɤɰɢɢ ɩɨ ɧɟɢɡɭɱɟɧɧɵɦ, ɬɪɭɞɨɟɦɤɢɦ ɢɥɢ 
ɬɪɟɛɭɸɳɢɦ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɚɧɚɥɢɡɨɜ ɩɪɢɡɧɚɤɚɦ ɥɨɝɢɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɧɢɢ ɫ 
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɝɟɧɚɦɢ ɪɚɡɥɢɱɧɨɝɨ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ.  

ȼ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ ɪɟɡɤɨ ɜɨɡɪɨɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɫɟɦɹɧ ɥɶɧɚ. ɂɯ ɩɪɢɦɟɧɹɸɬ ɬɪɚɞɢɰɢɨɧɧɨ ɧɚ ɦɚɫɥɨ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɰɟɥɟɣ ɢ ɩɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɥɸɤɫɨɜɵɯ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ. ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɤ 
ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ ɨɫɬɚɟɬɫɹ ɫɥɢɡɶ. Ɉɧɚ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤ ɫɜɹɡɵɜɚɸɳɟɟ 
ɜɟɳɟɫɬɜɨ ɜ ɛɢɨɪɚɡɥɚɝɚɟɦɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɚɯ (Alix et al., 2008). ȼ 
ɤɭɥɢɧɚɪɢɢ ɫɥɢɡɶ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɣ ɢ ɪɟɲɚɸɳɟɣ ɱɚɫɬɶɸ ɛɟɡɡɥɚɤɨɜɨɝɨ ɬɟɫɬɚ, 
ɨɛɟɫɩɟɱɢɜɚɹ ɪɵɯɥɨɫɬɶ ɢ ɭɩɪɭɝɨɫɬɶ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ (Ʉɢɪɟɟɜɚ ɢ ɞɪ., 2012).  

ɋɥɢɡɶ – ɷɬɨ ɫɥɨɠɧɵɣ ɩɨɥɢɫɚɯɚɪɢɞ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɟɣɬɪɚɥɶɧɨɣ (ɩɟɧɬɨɡɚɧ) ɢ 
ɤɢɫɥɨɣ (ɩɟɤɬɢɧ) ɮɪɚɤɰɢɣ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɦɧɨɝɨɤɪɚɬɧɨ ɜ ɧɟɢɡɜɟɫɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ȼɫɟɝɨ ɜ ɫɥɢɡɶ ɜɯɨɞɹɬ 9 ɦɨɧɨɫɚɯɚɪɢɞɨɜ. Ⱦɥɹ ɩɟɧɬɨɡɚɧɨɜ ɷɬɨ ɜ 
ɨɫɧɨɜɧɨɦ ɚɪɚɛɢɧɨɡɚ ɢ ɤɫɢɥɨɡɚ, ɞɥɹ ɩɟɤɬɢɧɨɜ – ɪɚɦɧɨɡɚ ɢ ɝɚɥɚɤɬɭɪɨɧɨɜɚɹ ɤɢɫɥɨɬɚ, 
ɨɫɬɚɥɶɧɵɟ 5 ɫɚɯɚɪɨɜ ɦɨɝɭɬ ɛɵɬɶ ɭ ɨɛɟɢɯ ɮɪɚɤɰɢɣ. ɂɫɯɨɞɹ ɢɡ ɫɜɨɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɫɥɢɡɶ ɧɚɯɨɞɢɬ ɫɜɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɧɵɯ ɨɛɥɚɫɬɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɍɚɤ, ɜ 
ɤɭɥɢɧɚɪɢɢ ɜɚɠɧɵ ɩɟɧɬɨɡɚɧɵ, ɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ − 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɟɤɬɢɧɵ, ɧɨ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɦɟɬɨɞɚ, ɪɚɡɞɟɥɹɸɳɟɝɨ ɫɥɢɡɶ ɧɚ ɮɪɚɤɰɢɢ 
(Naran et al., 2008). Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɫɥɢɡɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɝɚɡɨɜɭɸ 
ɯɪɨɦɚɬɨɝɪɚɮɢɸ, ɬɪɟɛɭɸɳɭɸ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɯ 
ɪɟɚɤɬɢɜɨɜ. 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɭɝɥɟɜɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɫɥɢɡɢ ɢɡ ɝɟɧɤɨɥɥɟɤɰɢɢ ȼɂɊ ɛɵɥɢ ɨɬɨɛɪɚɧɵ 
29 ɥɢɧɢɣ ɢ 3 ɫɨɪɬɚ ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ ɰɜɟɬɚ ɫɟɦɹɧ (ɫɦ. ɬɚɛɥ. 1). ȼɵɹɜɥɟɧɢɟ 
ɪɚɡɥɢɱɢɣ ɜ ɫɨɨɬɧɨɲɟɧɢɢ ɫɚɯɚɪɨɜ ɭ ɤɨɧɬɪɚɫɬɧɵɯ ɝɪɭɩɩ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ 
ɪɚɧɝɨɜɨɝɨ ɤɪɢɬɟɪɢɹ U Ɇɚɧɧɚ–ɍɢɬɧɢ (ɇɚɫɥɟɞɨɜ, 2012), ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɭ 
ɤɨɪɢɱɧɟɜɵɯ ɫɟɦɹɧ ɞɨɫɬɨɜɟɪɧɨ ɧɢɠɟ ɞɨɥɹ ɩɟɧɬɨɡɚɧɨɜ ɢ ɜɵɲɟ – ɩɟɤɬɢɧɨɜ. ɍ ɠɟɥɬɵɯ 
ɫɟɦɹɧ, ɧɚɨɛɨɪɨɬ, ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɶɲɟ ɩɟɧɬɨɡɚɧɨɜ ɢ ɦɟɧɶɲɟ ɩɟɤɬɢɧɨɜ (ɬɚɛɥ. 6). ɇɚɲɢ 
ɞɚɧɧɵɟ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɪɭɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɜɵɹɜɢɥɢ ɪɚɡɥɢɱɢɹ 
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ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɤɢɫɥɨɣ ɢ ɨɫɧɨɜɧɨɣ ɮɪɚɤɰɢɣ ɜ ɫɟɦɟɧɚɯ ɪɚɡɧɨɝɨ ɰɜɟɬɚ (Cui et al., 1996) 

ɢ ɬɚɤɠɟ ɨɬɦɟɬɢɥɢ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɫɨɪɬɚ ɥɶɧɚ ɢɦɟɸɬ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ. 
ȼ ɝɟɧɟɬɢɱɟɫɤɨɣ ɤɨɥɥɟɤɰɢɢ ȼɂɊ ɟɫɬɶ ɥɢɧɢɢ ɪɚɡɥɢɱɧɨɝɨ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɫ ɚɥɥɟɥɶɧɵɦɢ ɝɟɧɚɦɢ ɨɤɪɚɫɤɢ ɫɟɦɹɧ. ɉɨ ɬɨɣ ɠɟ ɦɟɬɨɞɢɤɟ ɦɵ ɫɪɚɜɧɢɥɢ 
ɥɢɧɢɢ ɫ ɚɥɥɟɥɶɧɵɦɢ ɝɟɧɚɦɢ ɨɤɪɚɫɤɢ ɫɟɦɹɧ ɫ ɨɫɬɚɥɶɧɵɦɢ ɥɢɧɢɹɦɢ.  

Ȼɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɥɢɧɢɢ, ɝɨɦɨɡɢɝɨɬɧɵɟ ɩɨ ɝɟɧɭ star flower1 (s1), ɫ ɠɟɥɬɵɦɢ 
ɫɟɦɟɧɚɦɢ (ɢɯ ɛɵɥɨ 4 ɪɚɡɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ) ɢɦɟɸɬ ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɶɲɟ ɝɥɸɤɨɡɵ ɢ 
ɩɟɧɬɨɡɚɧɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɤɫɢɥɨɡɵ ɢ ɚɪɚɛɢɧɨɡɵ) ɢ ɦɟɧɶɲɟ ɩɟɤɬɢɧɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ 
ɪɚɦɧɨɡɵ ɢ ɝɚɥɚɤɬɭɪɨɧɨɜɨɣ ɤɢɫɬɨɬɵ). ɗɬɢ ɥɢɧɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 
ɯɥɟɛɨɩɟɱɟɧɢɢ. ɋ ɨɫɬɨɪɨɠɧɨɫɬɶɸ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɜɜɟɞɟɧɢɢ ɝɟɧɚ s1 ɜ ɫɨɪɬɚ ɞɥɹ 
ɤɭɥɢɧɚɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ⱦɥɹ ɥɢɧɢɣ-ɝɨɦɨɡɢɝɨɬ ɩɨ ɞɨɦɢɧɚɧɬɧɨɦɭ ɝɟɧɭ Yellow Seed1 

(YSED1) ɜɥɢɹɧɢɟ ɰɜɟɬɚ ɫɟɦɹɧ ɧɚ ɦɨɧɨɫɚɯɚɪɢɞɧɵɣ ɫɨɫɬɚɜ ɫɥɢɡɢ ɞɨɤɚɡɚɧɨ ɧɟ ɛɵɥɨ, ɯɨɬɹ 
ɬɪɢ ɢɡ ɱɟɬɵɪɟɯ ɢɦɟɥɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɰɟɧɬ ɩɟɧɬɨɡɚɧɨɜ. ɇɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɫɜɹɡɢ ɫ 
ɫɨɨɬɧɨɲɟɧɢɟɦ ɫɚɯɚɪɨɜ ɢ ɞɥɹ ɫɟɦɹɧ ɫ ɠɟɥɬɵɦ ɨɬɬɟɧɤɨɦ, ɝɨɦɨɡɢɝɨɬɧɵɯ ɩɨ ɝɟɧɭ pink 

flower1(pf1) (ɬɚɛɥ. 6).  

 

Ɍɚɛɥɢɰɚ 6. ɋɪɚɜɧɟɧɢɟ ɭɝɥɟɜɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɫɥɢɡɢ ɫɟɦɹɧ ɥɢɧɢɣ ɥɶɧɚ ɝɟɧɟɬɢɱɟɫɤɨɣ 
ɤɨɥɥɟɤɰɢɢ ȼɂɊ ɫ ɪɚɡɥɢɱɧɵɦ ɝɟɧɨɬɢɩɨɦ ɩɨ ɤɪɢɬɟɪɢɸ U Ɇɚɧɧɚ–ɍɢɬɧɢ 

 

ɉɪɢɡɧɚɤ 

ɇɚɥɢ-

ɱɢɟ 
ɩɪɢɡ-

ɧɚɤɚ 

n 
ɉɟɧɬɨɡɚɧɵ ɉɟɤɬɢɧɵ 

Ⱥɪɚɛɢ-

ɧɨɡɚ 
Ʉɫɢɥɨɡɚ Ɋɚɦɧɨɡɚ 

Ƚɚɥɚɤɬɭ-

ɪɨɧɨɜɚɹ 
ɤɢɫɥɨɬɚ 

Ƚɥɸɤɨɡɚ 

% 

ɋ
ɟɦ

ɟɧ
ɚ 

Ʉɨ
ɪɢ

ɱɧ
ɟɜ

ɵɟ
 ɟɫɬɶ* 15   22,0±2,4* 55,1±1,7 4,2±0,5 17,9±1,9 23,9±0,9 31,2±1,1 2,7±0,4 

ɧɟɬ 16 30,5±1,5 47,5±1,5 5,7±0,4 24,8±1,2 21,5±0,7 26,1±1,0 4,4±0,9 

p   0,01 0,00 0,02* 0,01 0,08 0,002 0,15 

ɀ
ɟɥ

-

ɬɵ
ɟ 

ɟɫɬɶ   9 31,8±2,3 46,3±2,3 5,7±0,7 26,1±1,8 21,2±1,0 25,1±1,3 4,8±1,2 

ɧɟɬ 22 24,2±1,8 53,2±1,4 4,6±0,4 19,5±1,4 23,2±0,7 29,9±0,9 3,1±0,5 

p   0,03 0,02 0,10 0,03 0,14 0,01 0,28 

Ƚɨ
ɦɨ

ɡɢ
ɝɨ

ɬɚ
 ɩ

ɨ 
ɝɟ

ɧ 

s1 ɟɫɬɶ   4 35,7±0,6 40,6±0,6 6,9±0,3 28,8±1,0 18,1±0,7 22,5±1,2 8,8±2,1 

ɧɟɬ 27 25,0±1,6 52,8±1,2 4,7±0,4 20,3±1,3 23,3±0,6 29,4±0,8 2,8±0,3 

p   0,02 0,003 0,01 0,02 0,003 0,01 0,01 
YSED1 ɟɫɬɶ   4 30,3±4,4 48,2±3,9 5,9±0,9 24,4±3,5 22,4±1,6 25,8±2,4 4,0±1,2 

ɧɟɬ 27 25,8±1,7 51,6±1,4 4,8±0,4 21,0±1,3 22,7±0,7 28,9±0,9 3,5±0,6 

p   0,38 0,41 0,35 0,44 1,00 0,22 0,60 

pf1 ɟɫɬɶ   5 28,4±2,1 48,3±2,3 5,1±1,1 23,3±1,3 22,0±1,3 26,3±1,2 4,6±1,8 

ɧɟɬ 26 26,0±1,8 51,7±1,5 4,9±0,4 21,1±1,5 22,8±0,7 29,0±1,0 3,4±0,5 

p   0,67 0,26 0,63 0,52 0,96 0,22 0,24 

* – ɪ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɯɨɞɫɬɜɚ ɝɪɭɩɩ ɩɨ ɞɜɭɦ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɩɪɢɡɧɚɤɚɦ (ɟɫɬɶ – ɧɚɥɢɱɢɟ ɩɪɢɡɧɚɤɚ, ɧɟɬ – 

ɟɝɨ ɨɬɫɭɬɫɬɜɢɟ);  ɪ <0,05 – ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɝɪɭɩɩ ɩɨ ɩɪɢɡɧɚɤɭ (ɜɵɞɟɥɟɧɵ ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ),  n – 

ɱɢɫɥɨ ɥɢɧɢɣ.  

 

Ɂɚɤɥɸɱɟɧɢɟ 

 

Ƚɟɧɟɬɢɱɟɫɤɚɹ ɤɨɥɥɟɤɰɢɹ ɥɶɧɚ ȼɂɊ, ɫɨɡɞɚɧɧɚɹ ɩɨ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ, 

ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɧɨɜɵɯ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɢɡ-ɡɚ ɫɜɨɟɝɨ ɛɨɝɚɬɨɝɨ 
ɦɟɠɥɢɧɟɣɧɨɝɨ (ɢɥɢ ɜɧɭɬɪɢɜɢɞɨɜɨɝɨ) ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɜɧɭɬɪɢɥɢɧɟɣɧɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ.  
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Ɋɟɡɸɦɟ 
 

ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 28 ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ 

ɜɟɝɟɬɚɬɢɜɧɵɯ ɢ ɝɟɧɟɪɚɬɢɜɧɵɯ ɨɪɝɚɧɨɜ ɪɚɫɬɟɧɢɣ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɧɚ ɦɚɬɟɪɢɚɥɟ185 ɚɭɬɟɧɬɢɱɧɵɯ 

ɝɟɪɛɚɪɧɵɯ ɨɛɪɚɡɰɨɜ 9 ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ ɤɚɪɬɨɮɟɥɹ ɫɟɤɰɢɢ Petota ɪɨɞɚ Solanum (S. ajanhuiri, 

S. andigenum, S. chaucha, S. chilotanum, S. curtilobum, S. goniocalyx, S. juzepczukii, S. phureja, 

S. stenotomum) ɢɡ ɝɟɪɛɚɪɢɟɜ ȼɇɂɂ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ ɢɦ. ɇ. ɂ. ȼɚɜɢɥɨɜɚ (WIR) ɢ Ȼɨɬɚɧɢɱɟɫɤɨɝɨ 
ɢɧɫɬɢɬɭɬɚ ɢɦ. ȼ. Ʌ. Ʉɨɦɚɪɨɜɚ ɊȺɇ (LE). ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɚ 

ɩɟɪɟɨɰɟɧɤɚ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɡɧɚɱɢɦɨɫɬɢ ɪɹɞɚ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ, ɝɟɪɛɚɪɧɵɟ ɨɛɪɚɡɰɵ, ɤɭɥɶɬɭɪɧɵɟ ɜɢɞɵ 

ɤɚɪɬɨɮɟɥɹ. 
 

MORPHOMETRIC ANALYSIS OF AUTHENTIC HERBARIUM SPECIMENS 

FROM WIR AND LE COLLECTIONS OF CULTIVATED POTATO SPECIES 

OF THE SECTION PETOTA DUMORT. IN THE GENUS SOLANUM L. 
 

E. A. Krylova, A. B. Ovchinnikova, L. Yu. Novikova, 

I. G. Chukhina, T. N. Smekalova, L. I. Kostina, Ɍ. Ⱥ. Gavrilenko 
N. I. Vavilov All-Russian Research Institute of Plant Industry of RAAS, 

St. Petersburg, Russia, e-mail: katrin@newmail.ru 

 

Summary 
 

Morphometric analysisof 28 morphological characters of vegetative and generative plant 

organs was made for 9 cultivated species from the sectionPetota, genusSolanum (S. ajanhuiri, 

S. andigenum,S. chaucha, S. chilotanum, S. curtilobum,S. goniocalyx, S. juzepczukii, S. phureja, 

S. stenotomum) presented by 185 authentic herbarium specimens from the Vavilov Institute of Plant 

Industry (WIR) and Komarov Botanical Institute (LE) herbaria. Taxonomic importance of some 

morphological characters has been re-examined on the basis of the obtained results. 

Key words: morphological characters, herbarium specimens, cultivated potato species. 

 

ɉɨɞɫɟɤɰɢɹ Potatoe G. Don. ɫɟɤɰɢɢ Petota ɪɨɞɚ Solanum ɨɛɴɟɞɢɧɹɟɬ ɤɚɤ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɞɢɤɢɟ ɜɢɞɵ, ɬɚɤ ɢ ɝɪɭɩɩɭ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɦɟɫɬɧɵɦɢ ɸɠɧɨ-ɚɦɟɪɢɤɚɧɫɤɢɦɢ ɫɨɪɬɚɦɢ. Ɉɛɲɢɪɧɵɣ ɦɚɬɟɪɢɚɥ ɢɡ ɗɤɜɚɞɨɪɚ, 
Ʉɨɥɭɦɛɢɢ, ɉɟɪɭ, Ȼɨɥɢɜɢɢ, Ⱥɪɝɟɧɬɢɧɵ, ɑɢɥɢ, Ɇɟɤɫɢɤɢ ɢ Ƚɜɚɬɟɦɚɥɵ ɛɵɥ ɫɨɛɪɚɧ 
ɷɤɫɩɟɞɢɰɢɹɦɢ ȼɂɊ ɜ 20-ɟ ɝɨɞɵ ɩɪɨɲɥɨɝɨ ɜɟɤɚ. Ⱦɨ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɫɭɳɟɫɬɜɨɜɚɥɨ ɦɧɟɧɢɟ, 
ɱɬɨ ɤɭɥɶɬɭɪɧɵɣ ɤɚɪɬɨɮɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɨɞɧɢɦ ɥɢɧɧɟɟɜɫɤɢɦ ɜɢɞɨɦ – 

Solanum tuberosum L. (Linnaeus, 1753). Ɍɳɚɬɟɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɢɡɧɚɤɨɜ ɨɛɪɚɡɰɨɜ, ɫɨɛɪɚɧɧɵɯ ɷɤɫɩɟɞɢɰɢɹɦɢ ȼɂɊ, ɩɨɡɜɨɥɢɥɨ ɜ 1929 ɝɨɞɭ 

ɋ. ȼ. ɘɡɟɩɱɭɤɭ ɢ ɋ. Ɇ. Ȼɭɤɚɫɨɜɭ ɫɨɡɞɚɬɶ ɩɟɪɜɭɸ ɫɢɫɬɟɦɭ ɝɪɭɩɩɵ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ,  

                                                           
*
 Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɝɪɚɧɬɚ ɊɎɎɂ № 12-04-32250 ɦɨɥ-ɚ ɢ ɩɪɨɟɤɬɚ ɆɇɌɐ 3329. 
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ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɥɚ 13 ɜɢɞɨɜ. ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɫɥɟɞɭɸɳɢɯ 50 ɥɟɬ ɋ. Ɇ. Ȼɭɤɚɫɨɜ 

ɧɟɨɞɧɨɤɪɚɬɧɨ ɦɟɧɹɥ ɫɜɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɟɺ ɨɛɴɟɦɟ ɢ ɫɨɫɬɚɜɟ. ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɚ  
ɫɢɫɬɟɦɚ 1978 ɝɨɞɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɨɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ȼɂɊɟ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɚ ɤɨɥɥɟɤɰɢɹ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ. Ɋɚɡɧɵɟ ɫɢɫɬɟɦɚɬɢɤɢ ɜɤɥɸɱɚɥɢ ɜ 
ɞɚɧɧɭɸ ɝɪɭɩɩɭ ɨɬ 3 ɞɨ 21 ɜɢɞɨɜ (Dodds, 1962; Ʌɟɯɧɨɜɢɱ, 1971; Ȼɭɤɚɫɨɜ, 1978; Ochoa, 

1990, 1999; Hawkes, 1990; Ƚɨɪɛɚɬɟɧɤɨ, 2006; Spooner et al. 2007 ɢ Ovchinnikova et al. 

2011) ɢ  ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɜɨɢɯ ɫɢɫɬɟɦ ɦɨɪɮɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ 
ɢ ɞɚɧɧɵɟ ɨɛ ɭɪɨɜɧɟ ɩɥɨɢɞɧɨɫɬɢ; ɞɜɟ ɩɨɫɥɟɞɧɢɟ ɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɥɢ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ 
ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ.  

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɢɡɭɱɟɧɢɟ ɢɡɦɟɧɱɢɜɨɫɬɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɢɡɧɚɤɨɜ ɢ ɨɰɟɧɤɚ ɢɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɡɧɚɱɢɦɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɛɨɪɤɢ 
ɚɭɬɟɧɬɢɱɧɵɯ ɝɟɪɛɚɪɧɵɯ ɨɛɪɚɡɰɨɜ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ ɢɡ ɝɟɪɛɚɪɧɵɯ ɤɨɥɥɟɤɰɢɣ WIR ɢ LE. 

Ɇɚɬɟɪɢɚɥ ɜɤɥɸɱɚɥ 106 ɬɢɩɨɜɵɯ ɨɛɪɚɡɰɨɜ (holotypus, lectotypus, syntypus, 

isotypus) 9 ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ ɢ ɢɯ ɜɧɭɬɪɢɜɢɞɨɜɵɯ ɬɚɤɫɨɧɨɜ (ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929, 
Ȼɭɤɚɫɨɜ, 1933; Ȼɭɤɚɫɨɜ, 1978): S. ajanhuiri Juz. et Buk. (ajh) – 4 ɨɛɪɚɡɰɚ; S. andigenum 

Juz. et Buk. (adg) – 59; S. chaucha Juz. et Buk. (cha) – 1; S. chilotanum (Buk. et Lechn.) 

Hawkes (tbr) – 25; S. curtilobum Juz. et Buk. (cur) – 2; S. goniocalyx Juz. et Buk. (gon) – 2; 

S. juzepczukii Buk. (juz) – 2; S. phureja Juz. et Buk. (phu) – 7; S. stenotomum Juz. et Buk. 

(stn). ȼ ɫɤɨɛɤɚɯ ɢ ɧɚ ɪɢɫɭɧɤɚɯ ɭɤɚɡɚɧɵ ɬɪɟɯɛɭɤɜɟɧɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɧɚɡɜɚɧɢɹ ɜɢɞɨɜ 
(Hawkes, 1990). ɗɬɨɬ ɬɢɩɨɜɨɣ ɦɚɬɟɪɢɚɥ ɛɵɥ ɞɨɩɨɥɧɟɧ 79 ɚɭɬɟɧɬɢɱɧɵɦɢ ɨɛɪɚɡɰɚɦɢ ɢɡ 
ɮɨɧɞɨɜ ɝɟɪɛɚɪɢɟɜ WIR ɢ LE. Ƚɟɪɛɚɪɧɵɟ ɨɛɪɚɡɰɵ 7 ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ (S. boyacense Juz. 

et Buk., S. canarense Buk., S. cuencanum Juz. et Buk., S. kesselbrenneri Juz. et Buk., 

S. rybinii Juz. et Buk., S. mamilliferum Juz. et Buk., S. tenuifilamentum Juz. et Buk.) 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɝɟɪɛɚɪɢɹɯ WIR ɢ LE ɥɢɲɶ ɟɞɢɧɢɱɧɵɦɢ ɥɢɫɬɚɦɢ, ɩɨɷɬɨɦɭ ɜ 
ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɨɧɢ ɜɤɥɸɱɟɧɵ ɧɟ ɛɵɥɢ. 

Ⱦɥɹ 185 ɚɭɬɟɧɬɢɱɧɵɯ ɝɟɪɛɚɪɧɵɯ ɨɛɪɚɡɰɨɜ ɦɵ ɩɪɨɜɟɥɢ ɨɰɟɧɤɭ ɢɡɦɟɧɱɢɜɨɫɬɢ 28 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɜɟɝɟɬɚɬɢɜɧɵɯ ɢ ɝɟɧɟɪɚɬɢɜɧɵɯ ɨɪɝɚɧɨɜ ɪɚɫɬɟɧɢɣ ɩɨ 
Z. Huamɚn ɢ D. Spooner (2002) (ɫɦ. ɬɚɛɥɢɰɭ). Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɢɯ ɜɚɪɢɚɛɟɥɶɧɵɯ 
ɩɪɢɡɧɚɤɨɜ, ɤɚɤ ɪɚɡɦɟɪ ɢ ɮɨɪɦɚ ɥɢɫɬɨɜɨɣ ɩɥɚɫɬɢɧɤɢ, ɬɟɪɦɢɧɚɥɶɧɵɯ ɢ ɥɚɬɟɪɚɥɶɧɨɣ 
ɞɨɥɟɣ ɥɢɫɬɚ, ɪɚɡɦɟɪ ɜɟɧɱɢɤɚ, ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɢɧɞɟɤɫɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 
ɛɨɥɟɟ ɩɨɫɬɨɹɧɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɛɫɨɥɸɬɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɞɥɢɧɵ ɢ 
ɲɢɪɢɧɵ ɨɪɝɚɧɨɜ ɪɚɫɬɟɧɢɹ. ɂɡɭɱɟɧɢɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɥɢɫɬɚ ɩɪɨɜɨɞɢɥɢ ɧɚ 
ɥɢɫɬɶɹɯ 4–5 ɹɪɭɫɨɜ, ɚ ɩɪɢɡɧɚɤɢ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɨɪɝɚɧɨɜ ɨɰɟɧɢɜɚɥɢ ɞɥɹ 2–3 ɰɜɟɬɤɚ ɧɚ 
ɩɟɪɜɨɦ ɫɨɰɜɟɬɢɢ. ɇɚ ɝɟɪɛɚɪɧɵɯ ɥɢɫɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɨɥɶɤɨ ɧɚɡɟɦɧɚɹ ɱɚɫɬɶ ɪɚɫɬɟɧɢɣ, 
ɩɨɷɬɨɦɭ ɩɪɢɡɧɚɤɢ ɤɥɭɛɧɟɣ, ɭɤɚɡɚɧɧɵɟ ɜ ɩɟɪɜɨɨɩɢɫɚɧɢɹɯ (ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929), ɧɟ 
ɢɡɭɱɚɥɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɛɵɥɢ ɡɚɧɟɫɟɧɵ ɜ 
ɷɥɟɤɬɪɨɧɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ ɜ ɮɨɪɦɚɬɟ Microsoft Excel-2003, ɪɚɫɫɱɢɬɚɧɵ ɢɧɞɟɤɫɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ. Ⱦɥɹ ɝɪɭɩɩɵ ɨɛɪɚɡɰɨɜ ɤɚɠɞɨɝɨ ɜɢɞɚ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɢ 
ɩɨɤɚɡɚɬɟɥɢ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɩɪɢɡɧɚɤɨɜ. Ƚɪɚɮɢɤɢ ɧɚ ɪɢɫ. 1 ɢɥɥɸɫɬɪɢɪɭɸɬ ɪɚɡɦɚɯ 
ɢɡɦɟɧɱɢɜɨɫɬɢ ɢ ɫɬɪɭɤɬɭɪɭ ɜɚɪɢɚɰɢɨɧɧɨɝɨ ɪɹɞɚ ɩɪɢɡɧɚɤɨɜ ɜɢɞɨɜ. Ƚɪɚɮɢɤɢ ɧɚ ɪɢɫ. 2 

ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɪɢɡɧɚɤɨɜ ɜɢɞɨɜ. Ɉɰɟɧɤɭ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɪɢɬɟɪɢɹ Ɍɶɸɤɢ (Tukey HSD for unequal N/Post-hoc analysis ɜ ɩɚɤɟɬɟ Statistica for 

Windows 6.0, ɛɥɨɤ ANOVA). 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɞɬɜɟɪɞɢɥɢ, ɱɬɨ ɯɨɪɨɲɨ ɪɚɡɥɢɱɢɦɵɦ ɢ 
ɧɚɞɟɠɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤ ɩɨɥɨɠɟɧɢɹ ɫɨɱɥɟɧɟɧɢɹ ɰɜɟɬɨɧɨɠɤɢ. ɉɪɢɡɧɚɤ ɜɵɫɨɤɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɫɨɱɥɟɧɟɧɢɹ ɰɜɟɬɨɧɨɠɤɢ ɭɤɚɡɚɧ ɬɨɥɶɤɨ ɜ ɩɟɪɜɨɨɩɢɫɚɧɢɢ S. juzepczukii 

(ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929). ɋɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɵɦ ɧɚɦɢ ɞɚɧɧɵɦ, ɪɚɫɬɟɧɢɹ ɝɟɪɛɚɪɧɵɯ 
ɨɛɪɚɡɰɨɜ ɞɜɭɯ ɜɢɞɨɜ, S. juzepczukii ɢ S. curtilobum, ɞɨɫɬɨɜɟɪɧɨ ɨɬɥɢɱɚɥɢɫɶ ɜɵɫɨɤɢɦ 
ɩɨɥɨɠɟɧɢɟɦ ɫɨɱɥɟɧɟɧɢɹ ɰɜɟɬɨɧɨɠɤɢ (1

/5 ɨɬ ɨɫɧɨɜɚɧɢɹ ɱɚɲɟɱɤɢ) ɨɬ ɨɛɪɚɡɰɨɜ ɞɪɭɝɢɯ 
ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ, ɫ ɛɨɥɟɟ ɧɢɡɤɢɦ ɩɨɥɨɠɟɧɢɟɦ ɫɨɱɥɟɧɟɧɢɹ (1

/3 ɨɬ ɨɫɧɨɜɚɧɢɹ ɱɚɲɟɱɤɢ) 
(ɩɪɢɡɧɚɤ 16 ɬɚɛɥ., ɪɢɫ. 1, 2). Ɍɚɤɫɨɧɨɦɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɷɬɨɝɨ ɩɪɢɡɧɚɤɚ ɨɬɦɟɱɟɧɚ ɢ 
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ɞɥɹ S. juzepczukii, ɢ ɞɥɹ S. curtilobum ɩɪɢ ɢɡɭɱɟɧɢɢ ɨɛɪɚɡɰɨɜ ɠɢɜɵɯ ɪɚɫɬɟɧɢɣ (Hawkes, 

1990; Huaman, Spooner, 2002; Gavrilenkoetal. 2010).  
 

ɋɩɢɫɨɤ ɢɡɭɱɟɧɧɵɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ 
 

 ɇɚɡɜɚɧɢɟ ɩɪɢɡɧɚɤɚ 

1 Ⱦɥɢɧɚ ɦɟɠɞɨɭɡɥɢɣ (ɫɦ) 

2 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɥɢɫɬɚ / ɲɢɪɢɧɚ ɥɢɫɬɚ 

3 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɩɪɹɦɨɣ, ɫɨɟɞɢɧɹɸɳɟɣ ɜɟɪɯɭɲɤɭ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ ɢ 
ɦɟɫɬɨ ɩɟɪɟɫɟɱɟɧɢɹ ɱɟɪɟɲɤɚ ɥɢɫɬɚ ɫ ɩɪɹɦɨɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɲɢɪɢɧɭ ɥɢɫɬɚ, / 

ɞɥɢɧɚ ɥɢɫɬɚ 

4 Ⱦɥɢɧɚ ɱɟɪɟɲɤɚ ɥɢɫɬɨɜɨɣ ɩɥɚɫɬɢɧɤɢ (ɫɦ) 

5 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ / ɲɢɪɢɧɚ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ* 

6 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɨɬ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɣ ɱɚɫɬɢ 
ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɤɨɣ ɞɨ ɟɝɨ ɜɟɪɯɭɲɤɢ / ɞɥɢɧɚ 
ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ 

7 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ / ɲɢɪɢɧɚ ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ* 

8 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɨɬ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɣ ɱɚɫɬɢ ɩɟɪɜɨɝɨ 
ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɤɨɣ ɞɨ ɟɝɨ ɜɟɪɯɭɲɤɢ / ɞɥɢɧɚ ɩɟɪɜɨɝɨ 
ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ 

9 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɧɚɢɛɨɥɟɟ ɞɢɫɬɚɥɶɧɨɝɨ ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ / ɞɥɢɧɚ ɱɟɪɟɲɤɚ 
ɥɢɫɬɚ ɨɬ ɦɟɫɬɚ ɩɪɢɤɪɟɩɥɟɧɢɹ ɩɟɪɜɨɝɨ ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ ɞɨ ɱɟɬɜɟɪɬɨɝɨ 
ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ 

10 Ɉɬɧɨɲɟɧɢɟ: ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɟɪɯɭɲɤɚɦɢ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɧɚɢɛɨɥɟɟ 
ɞɢɫɬɚɥɶɧɨɝɨ ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ / ɞɥɢɧɚ ɩɟɪɜɨɝɨ ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ 

11 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ / ɞɥɢɧɚ ɧɚɢɛɨɥɟɟ ɞɢɫɬɚɥɶɧɨɝɨ 
ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ* 

12 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɬɪɟɬɶɟɝɨ ɥɚɬɟɪɚɥɶɧɨɝɨ ɥɢɫɬɨɱɤɚ / ɞɥɢɧɚ ɜɬɨɪɨɝɨ ɥɚɬɟɪɚɥɶɧɨɝɨ 
ɥɢɫɬɨɱɤɚ 

13 ɑɢɫɥɨ ɥɢɫɬɨɱɤɨɜ ɥɢɫɬɚ (ɞɨɥɢ) * 

14 ɑɢɫɥɨ ɥɢɫɬɨɱɤɨɜ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (ɞɨɥɶɤɢ) * 

15 ɑɢɫɥɨ ɥɢɫɬɨɱɤɨɜ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ (ɞɨɥɟɱɤɢ) * 

16 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɰɜɟɬɨɧɨɠɤɢ ɨɬ ɨɫɧɨɜɚɧɢɹ ɞɨ ɫɨɱɥɟɧɟɧɢɹ / ɞɥɢɧɚ ɰɜɟɬɨɧɨɠɤɢ* 

17 ɋɨɱɥɟɧɟɧɢɟ ɰɜɟɬɨɧɨɠɤɢ: ɱɟɬɤɨɟ (0) / ɧɟɱɟɬɤɨɟ (1) * 
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18 Ɍɢɩ ɱɚɲɟɱɤɢ: ɫɢɦɦɟɬɪɢɱɧɚɹ (0) / ɚɫɫɢɦɟɬɪɢɱɧɚɹ (1) * 

19 Ⱦɥɢɧɚ ɡɭɛɰɨɜ ɱɚɲɟɱɤɢ (ɦɦ)*  

20 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɞɨɥɟɣ ɱɚɲɟɱɤɢ / ɲɢɪɢɧɚ ɞɨɥɟɣ ɱɚɲɟɱɤɢ* 

21 Ɋɚɞɢɭɫ ɜɟɧɱɢɤɚ (=ɞɥɢɧɚ ɥɟɩɟɫɬɤɚ) (ɦɦ) * 

22 Ɉɬɧɨɲɟɧɢɟ: ɞɥɢɧɚ ɬɪɭɛɤɢ ɜɟɧɱɢɤɚ / ɞɥɢɧɚ ɥɟɩɟɫɬɤɚ 

23 Ɉɬɧɨɲɟɧɢɟ: ɲɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɨɬɝɢɛɚ ɥɟɩɟɫɬɤɚ / ɞɥɢɧɚ ɨɬɝɢɛɚ ɥɟɩɟɫɬɤɚ  

24 Ⱦɥɢɧɚ ɜɵɫɬɭɩɚɸɳɟɣ ɧɚɞ ɩɵɥɶɧɢɤɨɦ ɱɚɫɬɢ ɩɟɫɬɢɤɚ (ɦɦ) 

25 Ⱦɥɢɧɚ ɩɵɥɶɧɢɤɨɜ (ɦɦ) * 

26 ɒɢɪɢɧɚ ɩɵɥɶɧɢɤɨɜ (ɦɦ) * 

27 Ⱦɥɢɧɚ ɫɬɨɥɛɢɤɚ (ɦɦ) * 

28 Ⱦɥɢɧɚ ɬɵɱɢɧɨɱɧɵɯ ɧɢɬɟɣ (ɦɦ) * 

* ɨɬɦɟɱɟɧɵ ɩɪɢɡɧɚɤɢ, ɭɤɚɡɚɧɧɵɟ ɜ ɩɟɪɜɨɨɩɢɫɚɧɢɢ (ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929). 
 

Ɉɬɞɟɥɶɧɨ ɨɫɬɚɧɨɜɢɦɫɹ ɧɚ ɩɪɢɡɧɚɤɟ ɬɢɩ ɱɚɲɟɱɤɢ. «ɇɟɪɟɝɭɥɹɪɧɚɹ» 
(ɚɫɢɦɦɟɬɪɢɱɧɚɹ ɱɚɲɟɱɤɚ ɫɨ ɫɪɨɫɲɢɦɢɫɹ ɜ ɪɚɡɧɵɯ ɤɨɦɛɢɧɚɰɢɹɯ ɱɚɲɟɥɢɫɬɢɤɚɦɢ (2)+(3) 
ɢɥɢ (2)+(2)+1) ɭɤɚɡɚɧɚ ɜ ɩɟɪɜɨɨɩɢɫɚɧɢɹɯ 4 ɜɢɞɨɜ (S. ajanhuiri, S. goniocalyx, S. phureja, 

S. stenotomum). ɗɬɨɬ ɬɢɩ ɱɚɲɟɱɤɢ ɩɨɞɬɜɟɪɠɞɟɧ ɭ ɜɫɟɯ ɨɛɪɚɡɰɨɜ S. stenotomum ɢ 

S. goniocalyx ɞɥɹ ɬɟɯ ɥɢɫɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɱɚɲɟɱɤɚ ɜɢɞɧɚ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɭ ɝɟɪɛɚɪɧɵɯ 
ɪɚɫɬɟɧɢɣ S. phureja ɱɚɲɟɱɤɚ ɧɟɞɨɫɬɭɩɧɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɥɹ ɜɫɟɯ ɝɟɪɛɚɪɧɵɯ 
ɨɛɪɚɡɰɨɜ S. ajanhuiri ɜɵɹɜɥɟɧ ɪɟɝɭɥɹɪɧɵɣ ɬɢɩ ɱɚɲɟɱɤɢ, ɱɬɨ ɩɪɨɬɢɜɨɪɟɱɢɬ ɭɤɚɡɚɧɢɹɦ 
ɩɪɨɬɨɥɨɝɚ («calyx saepius irregularis», ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929, ɫɬɪ. 605). «Ɋɟɝɭɥɹɪɧɚɹ» 
ɱɚɲɟɱɤɚ (ɫɢɦɦɟɬɪɢɱɧɚɹ, ɫ ɧɟɫɪɨɫɲɢɦɢɫɹ ɱɚɲɟɥɢɫɬɢɤɚɦɢ) ɭɤɚɡɚɧɚ ɜ ɩɪɨɬɨɥɨɝɟ 
S.juzepczukii (ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929); ɦɵ ɩɨɞɬɜɟɪɠɞɚɟɦ ɧɚɥɢɱɢɟ ɷɬɨɝɨ ɩɪɢɡɧɚɤɚ ɭ 
ɜɫɟɯ ɨɛɪɚɡɰɨɜ ɷɬɨɝɨ ɜɢɞɚ. Ⱦɚɧɧɵɣ ɩɪɢɡɧɚɤ ɧɟ ɭɤɚɡɚɧ ɜ ɩɟɪɜɨɨɩɢɫɚɧɢɹɯ S. andigenum, 

S. chaucha, S. chilotanum, S. curtilobum. ɍ ɨɛɪɚɡɰɨɜ S. chaucha ɢ S. curtilobum ɜɵɹɜɥɟɧ 

ɪɟɝɭɥɹɪɧɵɣ ɬɢɩ ɱɚɲɟɱɤɢ ɧɚ ɥɢɫɬɚɯ, ɝɞɟ ɱɚɲɟɱɤɚ ɜɢɞɧɚ, ɚ ɭ S. andigenum ɢ S. chilotanum 

ɨɛɪɚɡɰɵ ɪɚɡɥɢɱɚɥɢɫɶ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɞɚɧɧɨɦɭ ɩɪɢɡɧɚɤɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɬɨɬ ɩɪɢɡɧɚɤ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɨɫɬɨɪɨɠɧɨɫɬɶɸ.  

ɇɚ ɪɢɫɭɧɤɚɯ 1 ɢ 2 ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɨɬɥɢɱɢɬɟɥɶɧɵɯ 
ɩɪɢɡɧɚɤɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɵɞɟɥɹɬɶ ɬɟ ɢɥɢ ɢɧɵɟ ɬɚɤɫɨɧɵ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɝɟɪɛɚɪɧɵɯ ɨɛɪɚɡɰɨɜ ɧɟ ɭɞɚɥɨɫɶ ɜɵɹɜɢɬɶ ɞɨɫɬɨɜɟɪɧɵɯ 
ɨɬɥɢɱɢɣ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ ɩɨ ɩɪɢɡɧɚɤɚɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɮɨɪɦɭ ɞɨɥɟɣ ɱɚɲɟɱɤɢ, 
ɪɚɡɦɟɪɵ ɢ ɮɨɪɦɭ ɜɟɧɱɢɤɚ, ɞɥɢɧɭ ɜɵɫɬɭɩɚɸɳɟɣ ɧɚɞ ɩɵɥɶɧɢɤɨɦ ɱɚɫɬɢ ɩɟɫɬɢɤɚ, ɪɚɡɦɟɪɵ 
ɩɵɥɶɧɢɤɨɜ, ɞɥɢɧɭ ɫɬɨɥɛɢɤɚ ɢ ɬɵɱɢɧɨɱɧɵɯ ɧɢɬɟɣ, ɯɨɬɹ ɷɬɢ ɩɪɢɡɧɚɤɢ ɭɤɚɡɚɧɵ ɜ 
ɩɟɪɜɨɨɩɢɫɚɧɢɹɯ ɤɚɤ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ (ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929). 
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Ɋɢɫ. 1. ɉɪɢɦɟɪɵ ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɩɪɢɡɧɚɤɨɜ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ 
Ɉɛɨɡɧɚɱɟɧɢɹ:  ɦɟɞɢɚɧɚ,  1-ɹ ɢ 3-ɹ ɤɜɚɪɬɢɥɢ, min ɢ max ɡɧɚɱɟɧɢɹ 

 

Ɍɚɤɢɟ ɩɪɢɡɧɚɤɢ, ɤɚɤ ɫɬɟɩɟɧɶ ɪɚɫɫɟɱɟɧɧɨɫɬɢ ɥɢɫɬɚ ɢ ɮɨɪɦɚ ɥɢɫɬɨɱɤɨɜ, ɭɤɚɡɚɧɵ ɜ 
ɩɪɨɬɨɥɨɝɚɯ ɛɨɥɶɲɢɧɫɬɜɚ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ (ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929) (ɩɪɢɡɧɚɤɢ 14, 5, 7 
ɬɚɛɥɢɰɵ, ɪɢɫ. 1, 2). ɋɥɚɛɨɪɚɫɫɟɱɟɧɧɚɹ ɥɢɫɬɨɜɚɹ ɩɥɚɫɬɢɧɤɚ ɯɚɪɚɤɬɟɪɧɚ, ɤɚɤ ɭɤɚɡɚɧɨ ɜ 
ɩɟɪɜɨɨɩɢɫɚɧɢɢ, ɞɥɹ S. juzepczukii ɢ S. rybinii, ɤɨɬɨɪɵɣ ɧɟ ɭɱɚɫɬɜɨɜɚɥ ɜ 
ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ. ɘɡɟɩɱɭɤ ɢ Ȼɭɤɚɫɨɜ (1929) ɨɬɦɟɱɚɥɢ ɛɨɥɶɲɭɸ ɫɬɟɩɟɧɶ 
ɪɚɫɫɟɱɟɧɧɨɫɬɢ ɥɢɫɬɨɜɨɣ ɩɥɚɫɬɢɧɤɢ ɭ S. ajanhuiri, S. andigenum, S. goniocalyx, S. phureja, 

S. stenotomum. Ⱦɚɧɧɵɣ ɩɪɢɡɧɚɤ ɧɟ ɭɩɨɦɢɧɚɟɬɫɹ ɜ ɩɪɨɬɨɥɨɝɚɯ S. chaucha ɢ S. curtilobum. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɭ ɨɛɪɚɡɰɨɜ S. juzepczukii ɱɢɫɥɨ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɥɢɫɬɨɱɤɨɜ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (ɢɥɢ ɞɨɥɟɤ) ɜɚɪɶɢɪɨɜɚɥɨ ɨɬ 0 ɞɨ 2 (ɩɪɢɡɧɚɤ 
14 ɬɚɛɥ., ɪɢɫ. 1, 2), ɱɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɩɟɪɜɨɨɩɢɫɚɧɢɟɦ. Ɉɞɧɚɤɨ ɭ ɞɪɭɝɢɯ ɤɭɥɶɬɭɪɧɵɯ 
ɜɢɞɨɜ ɬɚɤɠɟ ɨɬɦɟɱɟɧɵ ɨɬɞɟɥɶɧɵɟ ɨɛɪɚɡɰɵ, ɭ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɸɬ ɢɥɢ ɜɫɬɪɟɱɚɸɬɫɹ 
ɥɢɲɶ ɟɞɢɧɢɱɧɵɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɥɢɫɬɨɱɤɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɫ 
ɨɫɬɨɪɨɠɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɣ ɩɪɢɡɧɚɤ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɢɞɨɜɨɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɛɪɚɡɰɨɜ. Ȼɨɥɶɲɨɟ ɱɢɫɥɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɥɢɫɬɨɱɤɨɜ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ 
ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ S. ajanhuiri, S. goniocalyx, S. phureja, S. stenotomum (ɩɪɢɡɧɚɤ 14 ɬɚɛɥ., 
ɪɢɫ. 1, 2), ɱɬɨ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɩɟɪɜɨɨɩɢɫɚɧɢɹɦ.  
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Ɋɢɫ. 2. ɉɪɢɦɟɪɵ ɫɪɚɜɧɟɧɢɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɩɪɢɡɧɚɤɨɜ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ 

Ɉɛɨɡɧɚɱɟɧɢɹ:  ɫɪɟɞɧɹɹ ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ,  ɫɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ ɫɪɟɞɧɟɣ,  
ɞɨɜɟɪɢɬɟɥɶɧɵɣ 95%-ɧɵɣ ɢɧɬɟɪɜɚɥ ɫɪɟɞɧɟɣ 

 

ɍɡɤɢɟ ɞɨɥɢ ɥɢɫɬɚ ɨɬɦɟɱɟɧɵ ɜ ɩɟɪɜɨɨɩɢɫɚɧɢɹɯ ɭ S. goniocalyx, S. phureja, 

S. stenotomum; ɲɢɪɨɤɨɨɜɚɥɶɧɵɟ ɞɨɥɢ ɥɢɫɬɚ – ɭ S. juzepczukii (ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929). 
ɉɪɢɡɧɚɤ ɮɨɪɦɵ ɞɨɥɟɣ ɥɢɫɬɚ ɧɟ ɭɤɚɡɚɧ ɜ ɩɟɪɜɨɨɩɢɫɚɧɢɹɯ S. ajanhuiri, S. andigenum, 

S. chaucha, S. curtilobum. ɉɨ ɧɚɲɢɦ ɞɚɧɧɵɦ, ɪɚɫɬɟɧɢɹ S. stenotomum ɢɦɟɥɢ ɧɚɢɛɨɥɟɟ 
ɭɡɤɢɟ ɬɟɪɦɢɧɚɥɶɧɵɟ ɢ ɥɚɬɟɪɚɥɶɧɵɟ ɞɨɥɢ ɥɢɫɬɚ, ɞɨɫɬɨɜɟɪɧɨ ɨɬɥɢɱɚɹɫɶ ɨɬ ɨɛɪɚɡɰɨɜ ɜɫɟɯ 
ɞɪɭɝɢɯ ɢɡɭɱɟɧɧɵɯ ɜɢɞɨɜ ɩɨ ɡɧɚɱɟɧɢɹɦ (ɧɚɢɜɵɫɲɢɦ) ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɧɞɟɤɫɨɜ 
(ɩɪɢɡɧɚɤɢ 5 ɢ 7 ɬɚɛɥ., ɪɢɫ. 1, 2). ɍɡɤɢɟ ɞɨɥɢ ɥɢɫɬɚ ɬɚɤɠɟ ɨɬɥɢɱɚɥɢ ɨɛɪɚɡɰɵ S. ajanhuiri, 

S. phureja, S. goniocalyx, ɤɨɬɨɪɵɟ ɩɨ ɡɧɚɱɟɧɢɹɦ ɢɧɞɟɤɫɨɜ ɞɨɥɟɣ ɧɟ ɪɚɡɥɢɱɚɥɢɫɶ ɦɟɠɞɭ 
ɫɨɛɨɣ, ɧɨ ɞɨɫɬɨɜɟɪɧɨ ɨɬɥɢɱɚɥɢɫɶ ɨɬ ɨɛɪɚɡɰɨɜ ɨɫɬɚɥɶɧɵɯ ɜɢɞɨɜ. Ƚɟɪɛɚɪɧɵɟ ɨɛɪɚɡɰɵ 
S. juzepczukii ɢɦɟɸɬ ɲɢɪɨɤɢɟ ɬɟɪɦɢɧɚɥɶɧɵɟ ɞɨɥɢ ɥɢɫɬɚ, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɧɞɟɤɫɚ ɭ S. juzepczukii ɞɨɫɬɨɜɟɪɧɨ ɧɢɠɟ, ɱɟɦ ɭ ɨɛɪɚɡɰɨɜ S. ajanhuiri, 

S. chaucha, S. goniocalyx, S. phureja, S. stenotomum (ɩɪɢɡɧɚɤ 5 ɬɚɛɥɢɰɵ, ɪɢɫ. 1, 2). 

Ɋɟɡɭɥɶɬɚɬɵ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɝɟɪɛɚɪɧɵɯ ɪɚɫɬɟɧɢɣ ɬɚɤɠɟ ɩɨɡɜɨɥɢɥɢ: 
1) ɭɫɬɚɧɨɜɢɬɶ ɬɚɤɫɨɧɨɦɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ ɩɪɢɡɧɚɤɚ ɞɥɢɧɵ ɱɟɪɟɲɤɚ ɥɢɫɬɚ ɞɥɹ 

S. ajanhuiri, ɱɬɨ ɧɟ ɭɤɚɡɚɧɨ ɜ ɩɟɪɜɨɨɩɢɫɚɧɢɢ (ɘɡɟɩɱɭɤ, Ȼɭɤɚɫɨɜ, 1929): ɪɚɫɬɟɧɢɹ 
S. ajanhuiri ɢɦɟɸɬ ɤɨɪɨɬɤɢɣ ɱɟɪɟɲɨɤ ɥɢɫɬɚ ɢ ɞɨɫɬɨɜɟɪɧɨ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɫɪɟɞɧɟɦɭ 
ɡɧɚɱɟɧɢɸ ɷɬɨɝɨ ɩɪɢɡɧɚɤɚ ɨɬ S. andigenum, S. chaucha, S. chilotanum, S. curtilobum 

(ɩɪɢɡɧɚɤ 4 ɬɚɛɥɢɰɵ, ɪɢɫ. 1, 2); 

2) ɩɨɞɬɜɟɪɞɢɬɶ ɬɚɤɫɨɧɨɦɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ ɪɹɞɚ ɩɪɢɡɧɚɤɨɜ, ɪɚɡɥɢɱɚɸɳɢɯ 
ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɚ ɬɟɬɪɚɩɥɨɢɞɧɵɯ ɜɢɞɚ – S. andigenum ɢ S. chilotanum: ɞɨɫɬɨɜɟɪɧɵɟ 
ɨɬɥɢɱɢɹ ɜɵɹɜɥɟɧɵ ɩɨ ɜɟɥɢɱɢɧɟ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɩɪɢɡɧɚɤɨɜ: 1, 4, 6, 9, 11, 13, 14, 15 
(ɫɦ. ɬɚɛɥɢɰɭ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɵ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɞɬɜɟɪɞɢɥɢ 
ɧɚɞɟɠɧɨɫɬɶ ɥɢɲɶ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɢ ɧɟ ɜɵɹɜɢɥɢ ɡɧɚɱɢɦɵɯ 
ɪɚɡɥɢɱɢɣ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɤɚɡɚɬɟɥɟɣ, ɱɬɨ ɫɜɹɡɚɧɨ ɫɨ ɡɧɚɱɢɬɟɥɶɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɶɸ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɤɭɥɶɬɭɪɧɵɯ ɜɢɞɨɜ, ɡɚɬɪɭɞɧɹɸɳɟɣ ɢɯ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɢ 
ɨɛɭɫɥɨɜɥɢɜɚɸɳɟɣ ɪɚɡɧɨɝɥɚɫɢɹ ɜ ɤɥɚɫɫɢɮɢɤɚɰɢɹɯ ɷɬɨɣ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢ ɫɥɨɠɧɨɣ 
ɝɪɭɩɩɵ ɜɢɞɨɜ. 
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Ɋɟɡɸɦɟ 

 
Ɉɬɪɚɛɨɬɚɧɵ ɦɟɬɨɞɢɤɢ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɦɹɝɤɨɣ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ, ɮɚɫɨɥɢ ɢ 

ɝɨɪɨɯɚ, ɩɨɞɯɨɞɹɳɢɟ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢɯ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢ ɯɪɚɧɟɧɢɢ. ɇɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɦ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɫɬɚɪɟɧɢɹ ɨɤɚɡɚɥɫɹ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɟɦɩɟɪɚɬɭɪɚ 
ɛɵɥɚ 37ºɋ, ɚ ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ ɧɚ 2–3% ɧɢɠɟ ɤɪɢɬɢɱɟɫɤɨɣ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɫɧɢɠɟɧɢɟ 
ɜɫɯɨɠɟɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ ɧɭɥɹ ɩɪɨɢɫɯɨɞɢɥɨ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ–ɞɜɭɯ ɦɟɫɹɰɟɜ, ɤɪɢɜɵɟ 
ɢɡɦɟɧɟɧɢɹ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɬɚɤɨɜɵɦ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɯɪɚɧɟɧɢɢ. ȼɪɟɦɹ 
ɫɬɚɪɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɡɚɜɢɫɟɥɨ ɧɟ ɬɨɥɶɤɨ ɨɬ ɢɫɯɨɞɧɨɣ ɜɫɯɨɠɟɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ 
ɫɟɦɹɧ, ɧɨ ɢ ɨɬ ɢɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɲɟɧɢɰɚ, ɮɚɫɨɥɶ, ɝɨɪɨɯ, ɞɥɢɬɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 
ɪɚɫɬɟɧɢɣ, ɭɫɤɨɪɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɫɟɦɹɧ. 
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ȼɜɟɞɟɧɢɟ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɢɪɟ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɛɨɥɟɟ 1500 ɭɱɪɟɠɞɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ 
ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɭɫɥɨɜɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɞɥɢɬɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ ɫɟɦɹɧ (Ⱥɥɟɤɫɚɧɹɧ, 
2003). Ɉɞɧɚɤɨ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɫɟɦɹɧ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ, ɧɨ ɢ ɨɬ ɢɯ 
ɢɫɯɨɞɧɨɣ ɜɫɯɨɠɟɫɬɢ, ɪɚɡɦɟɪɚ, ɫɩɟɥɨɫɬɢ, ɭɫɥɨɜɢɣ ɜɵɪɚɳɢɜɚɧɢɹ, ɧɚɥɢɱɢɹ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ 
ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜɢɞɨɜɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ, 
ɤɨɬɨɪɵɟ ɞɨɜɨɥɶɧɨ ɬɪɭɞɧɨ ɭɱɟɫɬɶ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɟɧɢɹ (Ʉɪɨɤɟɪ, Ȼɚɪɬɨɧ, 1955; 
ɏɨɪɨɲɚɣɥɨɜ, 1973; Ɋɨɛɟɪɬɫ, 1978; Justice, Bass, 1978; Walters et al., 2005; Nagel, Börner, 
2010; Rehman Arif et al., 2011). ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɝɟɧɛɚɧɤɚɯ ɪɚɫɬɟɧɢɣ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɭɞɟɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɟɦɹɧ,  ɫɩɨɫɨɛɧɨɫɬɢ ɤ 
ɯɪɚɧɟɧɢɸ ɛɟɡ ɫɧɢɠɟɧɢɹ ɜɫɯɨɠɟɫɬɢ.  
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Ɂɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɞɢɧ ɢɡ ɬɚɤɢɯ ɦɟɬɨɞɨɜ – ɦɟɬɨɞ ɭɫɤɨɪɟɧɧɨɝɨ 
ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ (accelerated ageing test), ɢɡɧɚɱɚɥɶɧɨ ɩɪɟɞɥɨɠɟɧɧɵɣ ɞɥɹ ɫɪɚɜɧɟɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɚɪɬɢɣ ɫɟɦɹɧ ɩɨ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɯɪɚɧɟɧɢɸ (Delouche, Baskin, 1973). ȿɝɨ 
ɫɭɬɶ ɫɨɫɬɨɢɬ ɜ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɭɫɤɨɪɟɧɢɢ ɩɪɨɰɟɫɫɚ ɫɬɚɪɟɧɢɹ ɩɭɬɟɦ ɷɤɫɩɨɡɢɰɢɢ ɫɟɦɹɧ ɜ 
ɬɟɱɟɧɢɟ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɜɵɫɨɤɨɣ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ.  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɩɪɢɟɦɚ: ɩɟɪɜɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɤɭɛɚɰɢɸ ɫɟɦɹɧ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ; ɜɬɨɪɨɣ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɷɬɚɩɨɜ – 

ɜɧɚɱɚɥɟ ɩɨɜɵɲɚɸɬ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɫɟɦɹɧ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20–25°ɋ, ɡɚɬɟɦ ɫɟɦɟɧɚ 
ɝɟɪɦɟɬɢɱɧɨ ɡɚɩɚɤɨɜɵɜɚɸɬ ɢ ɢɧɤɭɛɢɪɭɸɬ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɪɜɨɝɨ ɫɩɨɫɨɛɚ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɨɬɤɪɵɬɵɦ ɯɪɚɧɟɧɢɟɦ, ɫɟɦɟɧɚ 
ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨ ɬɟɪɹɸɬ ɜɫɯɨɠɟɫɬɶ ɢ, ɜɢɞɢɦɨ, ɧɟ ɫɬɨɥɶɤɨ ɨɬ ɞɟɩɪɟɫɫɢɢ ɨɛɦɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɫɤɨɥɶɤɨ ɨɬ ɩɪɨɞɭɤɬɨɜ ɦɟɬɚɛɨɥɢɡɦɚ ɛɭɪɧɨ ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɦɢɤɪɨɮɥɨɪɵ 
(Ʌɢɯɚɱɟɜ ɢ ɞɪ., 1978). ɉɪɢ ɜɬɨɪɨɦ ɫɩɨɫɨɛɟ – ɡɚɤɪɵɬɨɦ ɯɪɚɧɟɧɢɢ, ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɢ ɤɚɱɟɫɬɜɟɧɧɨɦ ɫɨɫɬɚɜɟ ɦɢɤɪɨɮɥɨɪɵ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 
ɭɫɥɨɜɢɢ, ɱɬɨ ɫɟɦɟɧɚ ɡɚɥɨɠɟɧɵ ɫ ɜɥɚɠɧɨɫɬɶɸ, ɟɫɥɢ ɢ ɩɪɟɜɵɲɚɸɳɟɣ ɤɪɢɬɢɱɟɫɤɭɸ, ɬɨ 
ɧɟɧɚɦɧɨɝɨ. ȼɟɪɨɹɬɧɨ, ɩɪɨɢɫɯɨɞɢɬ ɚɭɬɨɤɨɧɫɟɪɜɚɰɢɹ ɡɟɪɧɚ ɭɝɥɟɤɢɫɥɵɦ ɝɚɡɨɦ, 
ɜɵɞɟɥɹɸɳɢɦɫɹ ɩɪɢ ɞɵɯɚɧɢɢ (Ȼɟɤɤɟɪ, 1934). Ɉɞɧɚɤɨ ɜɨ ɜɬɨɪɨɦ ɫɩɨɫɨɛɟ ɧɟɫɤɨɥɶɤɨ 
ɫɦɭɳɚɟɬ ɬɨ, ɱɬɨ ɨɬɫɱɟɬ ɜɪɟɦɟɧɢ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɧɚɱɢɧɚɟɬɫɹ, ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ 
ɩɨɜɵɲɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ. Ɇɟɠɞɭ ɬɟɦ ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɫɟɦɹɧ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɭɠɟ 
ɧɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɜ ɩɪɨɰɟɫɫɟ ɭɜɥɚɠɧɟɧɢɹ.  

ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɟɦɹɧ ɩɪɢ ɯɪɚɧɟɧɢɢ ɲɢɪɨɤɨ ɢɡɭɱɚɥɚɫɶ ɜ ȼɂɊ (Ȼɚɪɚɧɨɜɚ, ɀɭɤɨɜɚ, 1984; 
Ɂɚɣɰɟɜ ɢ ɞɪ., 1984), ɫɨɩɨɫɬɚɜɥɹɥɢɫɶ ɮɢɡɢɨɥɨɝɨ-ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɟɦɟɧɚɯ 
ɩɪɢ ɭɫɤɨɪɟɧɧɨɦ ɫɬɚɪɟɧɢɢ ɢ ɞɥɢɬɟɥɶɧɨɦ ɯɪɚɧɟɧɢɢ (Ʌɢɯɚɱɟɜ ɢ ɞɪ., 1978). Ɋɚɛɨɬɵ 
ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪɚɯ. ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɟɦɩɟɪɚɬɭɪɵ 30, 37, 40°ɋ, 
ɪɚɡɥɢɱɧɚɹ ɢɫɯɨɞɧɚɹ ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɪɟɠɢɦɚ ɜɪɟɦɹ 
ɫɬɚɪɟɧɢɹ ɤɨɥɟɛɚɥɨɫɶ ɨɬ ɞɜɭɯ ɧɟɞɟɥɶ ɞɨ ɞɜɭɯ ɦɟɫɹɰɟɜ. 

ɇɨ ɜ ɰɟɥɨɦ ɭɫɤɨɪɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɫɟɦɹɧ ɜ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɧɚɲɥɨ ɩɪɢɦɟɧɟɧɢɟ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɥɵ ɪɨɫɬɚ ɫɟɦɹɧ (Ɋɨɛɟɪɬɫ, 1978; Justice, Bass, 1978; Ⱥɥɟɤɫɟɣɱɭɤ, 
2009). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɜɯɨɞɢɬ ɜ ɱɢɫɥɨ ɦɟɬɨɞɨɜ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ISTA ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɥɵ ɪɨɫɬɚ ɫɟɦɹɧ (Accelerated ageing test, 
1995). ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ISTA ɭɫɤɨɪɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɩɪɨɜɨɞɹɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
41–45°ɋ, ɜɵɞɟɪɠɢɜɚɹ ɫɟɦɟɧɚ ɧɚ ɫɟɬɤɟ ɧɚɞ ɜɨɞɨɣ ɜ ɩɥɚɫɬɢɤɨɜɨɣ ɤɨɪɨɛɤɟ ɜ ɬɟɱɟɧɢɟ 48–
144 ɱɚɫɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ. ɗɬɨ ɞɨɜɨɥɶɧɨ ɠɟɫɬɤɢɣ ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɡɚ 
ɧɟɫɤɨɥɶɤɨ ɞɧɟɣ ɜɵɹɜɢɬɶ ɪɚɡɥɢɱɢɹ ɩɨ ɤɚɱɟɫɬɜɭ ɦɟɠɞɭ ɩɚɪɬɢɹɦɢ ɫɟɦɹɧ. ɋɭɳɟɫɬɜɭɸɬ 
ɦɨɞɢɮɢɤɚɰɢɢ ɦɟɬɨɞɚ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɸɬ ɞɚɠɟ ɛɨɥɟɟ ɜɵɫɨɤɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ – 40–60°ɋ (Siddiqui et al., 2008) ɢɥɢ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɜɥɚɠɧɨɫɬɶ – 25 ɢ 35 % 

(ɋɚɜɢɧɨɜ ɢ ɞɪ., 1997). 
Ɇɧɨɝɢɟ ɫɨɜɪɟɦɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ, ɢɡɭɱɚɸɳɢɟ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɫɩɟɤɬ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɟɦɹɧ, ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞɢɤɭ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɭɸ 
ISTA (Nagel et al., 2009, 2011; Rehman Arif et al., 2011). ɇɨ ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɵɦ ɜɨɩɪɨɫ, 
ɧɚɫɤɨɥɶɤɨ ɢɡɦɟɧɟɧɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɫɟɦɟɧɚɯ ɩɪɢ ɫɬɨɥɶ ɪɟɡɤɢɯ ɜɨɡɞɟɣɫɬɜɢɹɯ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɥɚɜɢɧɨɨɛɪɚɡɧɵɦ ɫɧɢɠɟɧɢɟɦ ɜɫɯɨɠɟɫɬɢ, ɛɥɢɡɤɢ ɢɡɦɟɧɟɧɢɹɦ ɩɪɢ 
ɟɫɬɟɫɬɜɟɧɧɨɦ ɫɬɚɪɟɧɢɢ.  

ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, ɨɩɢɪɚɹɫɶ ɧɚ ɨɩɵɬ ȼɂɊ, ɪɚɡɪɚɛɨɬɚɬɶ ɬɚɤɢɟ 
ɦɟɬɨɞɢɤɢ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɪɚɡɥɢɱɧɵɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɞɢɧɚɦɢɤɚ ɫɧɢɠɟɧɢɹ ɜɫɯɨɠɟɫɬɢ ɛɵɥɚ ɛɵ ɫɯɨɞɧɚ ɫ ɬɚɤɨɜɨɣ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ 
ɯɪɚɧɟɧɢɢ, ɱɬɨ ɜ ɤɚɤɨɣ-ɬɨ ɫɬɟɩɟɧɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɯɨɞɫɬɜɟ ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɨɰɟɫɫɨɜ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɫɬɚɪɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɨɜɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, 
ɪɚɡɪɚɛɨɬɤɭ ɦɟɬɨɞɢɤ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɩɨ ɝɪɭɩɩɚɦ 
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ɤɭɥɶɬɭɪ, ɷɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɭɱɟɫɬɶ ɪɚɡɥɢɱɢɹ ɜ ɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɢ 
ɫɟɦɹɧ.  

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɛɵɥɨ ɨɬɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɢ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ 
ɫɟɦɹɧ ɦɹɝɤɨɣ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ, ɮɚɫɨɥɢ ɢ ɝɨɪɨɯɚ, ɩɨɞɯɨɞɹɳɢɟ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢɯ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ.  

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

Ⱦɥɹ ɨɩɵɬɚ ɛɵɥɢ ɜɡɹɬɵ ɫɟɦɟɧɚ ɩɹɬɢ ɨɛɪɚɡɰɨɜ ɨɡɢɦɨɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ, ɞɜɭɯ 
ɨɛɪɚɡɰɨɜ ɝɨɪɨɯɚ ɢ ɞɜɭɯ ɨɛɪɚɡɰɨɜ ɮɚɫɨɥɢ ɢɡ ɤɨɥɥɟɤɰɢɢ ȼɂɊ. Ɉɛɪɚɡɟɰ ɩɲɟɧɢɰɵ ɫɨɪɬɚ 
Ɇɢɪɨɧɨɜɫɤɚɹ 808 (ɤ-43920) ɛɵɥ ɜɵɪɚɳɟɧ ɧɚ ɉɚɜɥɨɜɫɤɨɣ ɨɩɵɬɧɨɣ ɫɬɚɧɰɢɢ ȼɂɊ ɜ 
2006 ɝ., ɨɫɬɚɥɶɧɵɟ ɱɟɬɵɪɟ ɨɛɪɚɡɰɚ ɩɲɟɧɢɰɵ: Ʌɸɬɟɫɰɟɧɫ 3192 (ɤ-49563), Martonvasari 

08-82 (ɤ-58350), Martonvasari 11-83 (ɤ-58351), Ⱥɥɶɛɢɞɭɦ 525 (ɤ-58546) – ɧɚ Ʉɭɛɚɧɫɤɨɣ 
ɨɩɵɬɧɨɣ ɫɬɚɧɰɢɢ ȼɂɊ ɜ 2004 ɝɨɞɭ. Ⱦɜɚ ɨɛɪɚɡɰɚ ɫɟɦɹɧ ɮɚɫɨɥɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ 
ɝɟɧɟɬɢɱɟɫɤɢ ɪɚɡɧɨɪɨɞɧɵɣ ɫɟɥɟɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɦɭɬɚɝɟɧɟɡɚ ɫɨɪɬɚ Mont d‟or (ɤ-14910), ɛɵɥɢ ɜɵɪɚɳɟɧɵ ɜ ɩɨɥɹɯ ɉɭɲɤɢɧɫɤɢɯ 
ɥɚɛɨɪɚɬɨɪɢɣ ȼɂɊ ɜ 2007 ɝ. ɋɟɦɟɧɚ ɝɨɪɨɯɚ ɫɨɪɬɚ ɑɟɲɦɢɧɫɤɢɣ 229 (ɤ-9103) ɢ ɫɨɪɬɚ 
Ɂɚɜɨɞɨɭɤɨɜɫɤɢɣ 1 (ɤ- 9100) ɛɵɥɢ ɬɚɤɠɟ ɪɟɩɪɨɞɭɰɢɪɨɜɚɧɵ ɜ ɉɭɲɤɢɧɟ ɜ 2004 ɝ.  

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɨɩɵɬɨɜ ɨɩɪɟɞɟɥɹɥɢ ɢɫɯɨɞɧɭɸ ɜɫɯɨɠɟɫɬɶ (ȽɈɋɌ 12038-84) ɢ 
ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ (ȽɈɋɌ 12041-82). ɍɜɥɚɠɧɟɧɢɟ ɫɟɦɹɧ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɨɬɤɪɵɬɵɯ 
ɫɬɟɤɥɹɧɧɵɯ ɛɭɬɵɥɨɱɤɚɯ ɨɛɴɟɦɨɦ 50 ɦɥ (ɩɨ 50 ɫɟɦɹɧ ɜ ɤɚɠɞɨɣ) ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 37ºC ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ 98 %. ɍɤɚɡɚɧɧɭɸ ɜɥɚɠɧɨɫɬɶ 
ɜɨɡɞɭɯɚ ɜ ɬɟɪɦɨɫɬɚɬɟ ɫɨɡɞɚɜɚɥɢ, ɩɨɦɟɳɚɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɩɨɞɞɨɧ ɫ ɜɨɞɨɣ. 
Ɂɚɬɟɦ ɛɭɬɵɥɨɱɤɢ ɫ ɫɟɦɟɧɚɦɢ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɜɚɥɢ ɢ ɨɫɬɚɜɥɹɥɢ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ ɬɨɣ 
ɠɟ ɬɟɦɩɟɪɚɬɭɪɟ ɞɥɹ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ. ɉɪɢ ɬɚɤɨɣ ɩɨɫɬɚɧɨɜɤɟ ɨɩɵɬɚ ɨɬɫɱɟɬ ɜɪɟɦɟɧɢ 
ɫɬɚɪɟɧɢɹ ɧɚɱɚɥɫɹ, ɤɨɝɞɚ ɫɟɦɟɧɚ ɟɳɟ ɭɜɥɚɠɧɹɥɢɫɶ. ɑɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ 
ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɥɢ ɜɫɯɨɠɟɫɬɶ ɫɟɦɹɧ. Ɂɧɚɱɟɧɢɹ ɜɥɚɠɧɨɫɬɢ, ɞɨ ɤɨɬɨɪɵɯ ɧɚɞɨ 
ɭɜɥɚɠɧɢɬɶ ɫɟɦɟɧɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɪɟɦɹ 
ɷɤɫɩɨɡɢɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ, ɩɨɞɛɢɪɚɥɢ ɞɥɹ ɤɚɠɞɨɣ 
ɤɭɥɶɬɭɪɵ ɨɬɞɟɥɶɧɨ. Ɉɩɵɬɵ ɩɪɨɜɨɞɢɥɢ ɜ ɞɜɭɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ 
ɨɛɪɚɛɨɬɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɹɥɢ ɩɨ Ȼ. Ⱥ. Ⱦɨɫɩɟɯɨɜɭ (Ⱦɨɫɩɟɯɨɜ, 1979). 

Ɉɩɵɬɵ ɩɪɨɯɨɞɢɥɢ ɜ ɩɟɪɢɨɞ ɫ 2007 ɩɨ 2012 ɝɝ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ 
ɭɫɤɨɪɟɧɧɨɝɨ ɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɟɦɟɧɚ ɩɲɟɧɢɰɵ ɛɵɥɢ ɨɫɬɚɜɥɟɧɵ ɧɚ ɯɪɚɧɟɧɢɟ ɜ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɛɭɦɚɠɧɵɯ ɩɚɤɟɬɚɯ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 

Ɉɡɢɦɚɹ ɦɹɝɤɚɹ ɩɲɟɧɢɰɚ. ɇɚ ɨɛɪɚɡɰɟ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ɇɢɪɨɧɨɜɫɤɚɹ 808, ɢɦɟɜɲɟɦ 

ɢɫɯɨɞɧɭɸ ɜɥɚɠɧɨɫɬɶ 9,8%, ɛɵɥɚ ɩɪɨɫɥɟɠɟɧɚ ɞɢɧɚɦɢɤɚ ɭɜɥɚɠɧɟɧɢɹ ɫɟɦɹɧ ɜ ɬɟɪɦɨɫɬɚɬɟ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 37ºC ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ 98% (ɪɢɫ. 1).  

ɉɨɥɭɱɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɡɜɨɥɢɥɚ ɩɨɞɝɨɬɨɜɢɬɶ ɞɥɹ ɨɩɵɬɚ ɨɛɪɚɡɰɵ ɩɲɟɧɢɰɵ ɫ 
ɪɚɡɥɢɱɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɫɟɦɹɧ: 11,7% (ɭɜɥɚɠɧɟɧɢɟ ɜ ɬɟɱɟɧɢɟ 5 ɱɚɫɨɜ) ɢ 15,3% 
(ɭɜɥɚɠɧɟɧɢɟ ɜ ɬɟɱɟɧɢɟ 24 ɱɚɫɨɜ). ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ ɛɵɥɢ ɜɡɹɬɵ ɫɟɦɟɧɚ, ɧɟ 
ɩɨɞɜɟɪɝɚɜɲɢɟɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɭɜɥɚɠɧɟɧɢɸ ɢ ɢɦɟɜɲɢɟ ɜɥɚɠɧɨɫɬɶ 9,8%. 
ɉɪɨɜɟɞɟɧɧɵɣ ɨɩɵɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɨ ɜɪɟɦɹ ɷɤɫɩɨɡɢɰɢɢ ɜ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɬɵɯ 
ɛɭɬɵɥɨɱɤɚɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 37°ɋ ɜɫɯɨɠɟɫɬɶ ɨɛɪɚɡɰɨɜ, ɢɦɟɜɲɢɯ ɪɚɡɧɭɸ ɜɥɚɠɧɨɫɬɶ, 
ɦɟɧɹɥɚɫɶ ɩɨ-ɪɚɡɧɨɦɭ: ɱɟɦ ɜɵɲɟ ɛɵɥɚ ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ, ɬɟɦ ɛɵɫɬɪɟɟ ɩɪɨɢɫɯɨɞɢɥɨ 
ɫɧɢɠɟɧɢɟ ɢɯ ɜɫɯɨɠɟɫɬɢ (ɪɢɫ. 2). 

ɉɪɢ ɡɧɚɱɟɧɢɢ ɜɥɚɠɧɨɫɬɢ 15,3% (ɞɥɹ ɩɲɟɧɢɰɵ ɤɪɢɬɢɱɟɫɤɚɹ ɜɥɚɠɧɨɫɬɶ 14,5–
15,5%) ɜɫɯɨɠɟɫɬɶ ɫɧɢɠɚɥɚɫɶ ɫɥɢɲɤɨɦ ɛɵɫɬɪɨ, ɱɬɨ ɧɟ ɨɱɟɧɶ ɭɞɨɛɧɨ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 
ɞɢɧɚɦɢɤɢ ɫɬɚɪɟɧɢɹ. ɉɪɢ ɜɥɚɠɧɨɫɬɢ ɫɟɦɹɧ 11,7% ɢ ɧɢɠɟ ɩɪɨɰɟɫɫ ɪɚɫɬɹɝɢɜɚɥɫɹ ɛɨɥɟɟ 
ɱɟɦ ɧɚ ɞɜɚ ɦɟɫɹɰɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɭɫɤɨɪɟɧɧɨɝɨ 
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ɫɬɚɪɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜɥɚɠɧɨɫɬɶ ɨɤɨɥɨ 13%. ɑɬɨɛɵ ɭɜɥɚɠɧɢɬɶ ɞɨ ɷɬɨɝɨ ɭɪɨɜɧɹ ɫɟɦɟɧɚ 
ɩɲɟɧɢɰɵ, ɢɦɟɸɳɢɟ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜɥɚɠɧɨɫɬɶ 9–10%, ɞɨɫɬɚɬɨɱɧɨ 15–17 

ɱɚɫɨɜ (ɫɦ. ɪɢɫ. 1).  

Ɂɚɬɟɦ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɨɩɵɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɞɢɧɚɦɢɤɢ ɫɬɚɪɟɧɢɹ ɱɟɬɵɪɟɯ 
ɨɛɪɚɡɰɨɜ ɫɟɦɹɧ ɦɹɝɤɨɣ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ, ɜɵɪɚɳɟɧɧɵɯ ɜ ɨɞɧɨɦ ɦɟɫɬɟ  – ɧɚ Ʉɭɛɚɧɫɤɨɣ 
ɨɩɵɬɧɨɣ ɫɬɚɧɰɢɢ ȼɂɊ – ɜ 2004 ɝɨɞɭ, ɢɦɟɸɳɢɯ ɨɞɢɧɚɤɨɜɭɸ ɜɥɚɠɧɨɫɬɶ 13,5%, ɧɨ 
ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɩɪɨɢɫɯɨɠɞɟɧɢɸ (ɪɢɫ. 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1. Ⱦɢɧɚɦɢɤɚ ɭɜɥɚɠɧɟɧɢɹ ɫɟɦɹɧ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ɇɢɪɨɧɨɜɫɤɚɹ 808 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɫɟɦɹɧ ɩɲɟɧɢɰɵ Ɇɢɪɨɧɨɜɫɤɚɹ 808  
ɧɚ ɫɤɨɪɨɫɬɶ ɢɯ ɫɬɚɪɟɧɢɹ 

 

ɂɡ ɪɢɫɭɧɤɚ 3 ɜɢɞɧɨ, ɱɬɨ ɯɨɬɹ ɢɫɯɨɞɧɚɹ ɜɫɯɨɠɟɫɬɶ ɨɛɪɚɡɰɨɜ ɨɬɥɢɱɚɥɚɫɶ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɫɬɚɪɟɧɢɟ ɢɯ ɩɪɨɢɫɯɨɞɢɥɨ ɫ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɶɸ. Ȼɵɫɬɪɟɟ ɞɪɭɝɢɯ ɩɨɬɟɪɹɥ 
ɜɫɯɨɠɟɫɬɶ ɨɛɪɚɡɟɰ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ʌɸɬɟɫɰɟɧɫ 3192 (ɤ-49563). ɇɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ ɨɤɚɡɚɥɫɹ ɨɛɪɚɡɟɰ ɫɨɪɬɚ Ⱥɥɶɛɢɞɭɦ 525 
(ɤ-58546). Ⱦɜɚ ɞɪɭɝɢɯ ɨɛɪɚɡɰɚ ɡɚɧɹɥɢ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɨ-ɜɢɞɢɦɨɦɭ, 
ɪɚɡɥɢɱɢɹ ɜ ɪɟɚɤɰɢɢ ɧɚ ɭɫɥɨɜɢɹ ɯɪɚɧɟɧɢɹ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɝɟɧɟɬɢɱɟɫɤɢɦɢ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɨɛɪɚɡɰɨɜ, ɢɯ ɪɚɡɧɵɦ ɩɪɨɢɫɯɨɠɞɟɧɢɟɦ: ɫɨɪɬ Ʌɸɬɟɫɰɟɧɫ 3192 (ɤ- 49563),  

ɩɪɨɢɫɯɨɞɢɬ ɢɡ ɍɤɪɚɢɧɵ (Ʉɢɟɜɫɤɚɹ ɨɛɥɚɫɬɶ),  Martonvasari 08-82 (ɤ-58350) ɢ 
Martonvasari 11-83 (ɤ-58351) – ɢɡ ȼɟɧɝɪɢɢ, Ⱥɥɶɛɢɞɭɦ 525  (ɤ-58545) – ɢɡ Ɋɨɫɫɢɢ 
(ɋɚɦɚɪɫɤɚɹ ɨɛɥɚɫɬɶ), ɝɞɟ ɱɚɫɬɨ ɛɵɜɚɸɬ ɡɚɫɭɯɢ. 
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ɋɪɚɜɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɩɪɢ ɢɯ ɯɪɚɧɟɧɢɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɭɫɥɨɜɢɹɯ ɫ ɭɫɤɨɪɟɧɧɵɦ ɫɬɚɪɟɧɢɟɦ ɩɨɤɚɡɚɥɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɡɭɥɶɬɚɬɨɜ (ɬɚɛɥ. 1).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3. ɍɫɤɨɪɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɫɟɦɹɧ ɩɲɟɧɢɰɵ ɪɚɡɧɨɝɨ  
ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɫ ɜɥɚɠɧɨɫɬɶɸ 13,5% 

 

 

Ɍɚɛɥɢɰɚ 1. ɂɡɦɟɧɟɧɢɟ ɜɫɯɨɠɟɫɬɢ ɨɛɪɚɡɰɨɜ ɫɟɦɹɧ ɨɡɢɦɨɣ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ, 
ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɪɨɢɫɯɨɠɞɟɧɢɟɦ, ɩɪɢ ɯɪɚɧɟɧɢɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 

 

ɋɨɪɬ № ɤɚɬɚɥɨɝɚ ɉɪɨɢɫɯɨɠɞɟɧɢɟ 
ȼɫɯɨɠɟɫɬɶ, % 

2007 ɝ. 2012 ɝ. 
Ʌɸɬɟɫɰɟɧɫ 3192 49563 ɍɤɪɚɢɧɚ, Ʉɢɟɜɫɤɚɹ ɨɛɥ. 83±4         0 

Martonvasari 08-82 58350 ȼɟɧɝɪɢɹ 86±2 19±3 

Martonvasari 11-83 58351 ȼɟɧɝɪɢɹ 80±5 16±0 

 

Ɂɚ 5 ɥɟɬ ɯɪɚɧɟɧɢɹ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɨɛɪɚɡɟɰ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ʌɸɬɟɫɰɟɧɫ 
3192, ɯɭɠɟ ɞɪɭɝɢɯ ɩɟɪɟɧɟɫɲɢɣ ɭɫɤɨɪɟɧɧɨɟ ɫɬɚɪɟɧɢɟ, ɩɨɥɧɨɫɬɶɸ ɩɨɬɟɪɹɥ ɜɫɯɨɠɟɫɬɶ, 
ɬɨɝɞɚ ɤɚɤ ɨɛɪɚɡɰɵ ɫɨɪɬɨɜ Martonvasari 08-82 ɢ Martonvasari 11-83 ɫɨɯɪɚɧɢɥɢ ɜɫɯɨɠɟɫɬɶ 
ɧɚ ɭɪɨɜɧɟ 16–19%. 

ȼ ɰɟɥɨɦ ɤɪɢɜɵɟ ɫɧɢɠɟɧɢɹ ɜɫɯɨɠɟɫɬɢ ɫɟɦɹɧ ɩɪɢ ɩɨɞɨɛɪɚɧɧɵɯ ɧɚɦɢ ɭɫɥɨɜɢɹɯ 
ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɛɵɥɢ ɫɯɨɞɧɵ ɫ ɤɪɢɜɵɦɢ ɢɡɦɟɧɟɧɢɹ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɫɟɦɹɧ ɩɪɢ 
ɞɥɢɬɟɥɶɧɨɦ ɯɪɚɧɟɧɢɢ (ɀɭɤɨɜɚ, ɏɨɪɨɲɚɣɥɨɜ, 1981; Nagel, Börner, 2010). 

Ɏɚɫɨɥɶ. Ɉɬɪɚɛɨɬɤɭ ɦɟɬɨɞɢɤ ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɮɚɫɨɥɢ ɩɪɨɜɨɞɢɥɢ ɧɚ 
ɨɛɪɚɡɰɚɯ ɫɟɦɹɧ, ɢɦɟɜɲɢɯ ɜɥɚɠɧɨɫɬɶ 13,5; 14,0 ɢ 15,2% (ɪɢɫ. 4). 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɱɟɦ ɜɵɲɟ ɛɵɥɚ ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ, ɬɟɦ ɛɵɫɬɪɟɟ 
ɩɪɨɯɨɞɢɥɨ ɫɧɢɠɟɧɢɟ ɢɯ ɜɫɯɨɠɟɫɬɢ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɪɢɬɢɱɟɫɤɨɣ ɜɥɚɠɧɨɫɬɢ, ɤɨɬɨɪɚɹ 
ɞɥɹ ɮɚɫɨɥɢ ɪɚɜɧɚ 15–16%, ɜɫɯɨɠɟɫɬɶ ɫɧɢɠɚɥɚɫɶ ɫɥɢɲɤɨɦ ɛɵɫɬɪɨ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɫɥɨɠɧɨ ɛɵɥɨ ɡɚɦɟɬɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɚɪɟɧɢɹ ɨɛɪɚɡɰɨɜ. Ɉɩɬɢɦɚɥɶɧɨɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɮɚɫɨɥɢ ɨɤɚɡɚɥɚɫɶ ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ 13,5%. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɞɢɧɚɦɢɤɚ ɫɬɚɪɟɧɢɹ ɡɚɜɢɫɢɬ 
ɧɟ ɬɨɥɶɤɨ ɨɬ ɢɫɯɨɞɧɨɣ ɜɫɯɨɠɟɫɬɢ, ɧɨ ɢ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ № 1 ɢɦɟɥ 
ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɢɫɯɨɞɧɭɸ ɜɫɯɨɠɟɫɬɶ, ɱɟɦ ɨɛɪɚɡɟɰ № 2, ɧɨ ɫɧɢɠɟɧɢɟ ɜɫɯɨɠɟɫɬɢ ɭ 
ɩɟɪɜɨɝɨ ɜ ɨɩɵɬɚɯ ɫ ɜɥɚɠɧɨɫɬɶɸ ɫɟɦɹɧ 14,0 ɢ 15,2% ɩɪɨɢɫɯɨɞɢɥɨ ɛɨɥɟɟ ɪɟɡɤɨ, ɱɟɦ ɭ 
ɜɬɨɪɨɝɨ. Ⱥ ɜ ɨɩɵɬɚɯ ɫ ɜɥɚɠɧɨɫɬɶɸ ɫɟɦɹɧ 13,5% ɤ ɩɹɬɢɞɟɫɹɬɨɦɭ ɞɧɸ ɨɛɪɚɡɟɰ № 1 
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ɩɨɥɧɨɫɬɶɸ ɩɨɬɟɪɹɥ ɜɫɯɨɠɟɫɬɶ, ɚ ɨɛɪɚɡɟɰ № 2 ɢɦɟɥ ɜɫɯɨɠɟɫɬɶ 18%. ȼɟɪɨɹɬɧɨ, ɷɬɨ 
ɫɜɹɡɚɧɨ ɫ ɝɟɧɟɬɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɨɛɪɚɡɰɨɜ. ɋɟɦɟɧɚ ɜɬɨɪɨɝɨ ɨɛɪɚɡɰɚ ɢɦɟɥɢ ɛɨɥɟɟ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ (ɪɚɡɦɟɪ, ɰɜɟɬ), ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ ɨ 
ɛɨɥɶɲɟɦ ɝɟɧɟɬɢɱɟɫɤɨɦ ɩɨɥɢɦɨɪɮɢɡɦɟ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 4. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɫɤɨɪɨɫɬɶ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɮɚɫɨɥɢ 

 

Ƚɨɪɨɯ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ 
ɭɫɤɨɪɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɫɟɦɹɧ ɮɚɫɨɥɢ, ɫɬɚɪɟɧɢɟ ɨɛɪɚɡɰɨɜ ɝɨɪɨɯɚ ɩɪɨɜɨɞɢɥɢ, ɭɜɥɚɠɧɢɜ 
ɫɟɦɟɧɚ ɞɨ 13,0% (ɪɢɫ. 5). 
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Ɋɢɫ. 5. ɍɫɤɨɪɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɫɟɦɹɧ ɝɨɪɨɯɚ ɫɨɪɬɨɜ ɪɚɡɥɢɱɧɨɝɨ  
ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɢ ɜɥɚɠɧɨɫɬɢ 13,0 % 

 

Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɭɫɤɨɪɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɫɟɦɹɧ ɫɨɪɬɨɜ, ɢɦɟɸɳɢɯ ɪɚɡɧɨɟ 
ɯɨɡɹɣɫɬɜɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɩɪɨɬɟɤɚɟɬ ɧɟɫɤɨɥɶɤɨ ɩɨ-ɪɚɡɧɨɦɭ: ɡɟɪɧɨɜɨɣ ɫɨɪɬ 
ɑɟɲɦɢɧɫɤɢɣ 229 ɬɟɪɹɟɬ ɜɫɯɨɠɟɫɬɶ ɛɵɫɬɪɟɟ, ɱɟɦ ɡɟɪɧɨɭɤɨɫɧɵɣ ɫɨɪɬ Ɂɚɜɨɞɨɭɤɨɜɫɤɢɣ 1, 
ɱɬɨ ɫɨɜɩɚɞɚɟɬ ɫ ɧɚɛɥɸɞɟɧɢɟɦ ɩɪɚɤɬɢɤɨɜ. 

 

Ɂɚɤɥɸɱɟɧɢɟ 

 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɪɟɦɹ ɫɬɚɪɟɧɢɹ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ 
ɢɫɯɨɞɧɨɣ ɜɫɯɨɠɟɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ ɫɟɦɹɧ, ɧɨ ɢ ɨɬ ɜɢɞɨɜɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɪɚɡɰɨɜ. Ⱦɥɹ 
ɨɩɵɬɨɜ ɩɨ ɭɫɤɨɪɟɧɧɨɦɭ ɫɬɚɪɟɧɢɸ ɫɟɦɹɧ ɦɹɝɤɨɣ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ, ɮɚɫɨɥɢ ɢ ɝɨɪɨɯɚ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɥɚɠɧɨɫɬɶ ɧɚ 2–3% ɧɢɠɟ ɤɪɢɬɢɱɟɫɤɨɣ ɢ ɬɟɦɩɟɪɚɬɭɪɭ 
37 °ɋ. ɍɜɥɚɠɧɟɧɢɟ ɫɟɦɹɧ ɩɪɨɜɨɞɢɬɶ ɜ ɨɬɤɪɵɬɵɯ ɛɭɬɵɥɨɱɤɚɯ. Ʉɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚɹ 
ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ ɞɨɫɬɢɝɧɭɬɚ – ɚ ɜɪɟɦɹ ɭɜɥɚɠɧɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɤɭɥɶɬɭɪɵ − ɛɭɬɵɥɨɱɤɢ 
ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɬɶ ɢ ɩɪɨɞɨɥɠɢɬɶ ɫɬɚɪɟɧɢɟ. ɑɬɨɛɵ ɛɨɥɟɟ ɬɨɱɧɨ ɩɪɨɫɥɟɞɢɬɶ ɞɢɧɚɦɢɤɭ 
ɫɬɚɪɟɧɢɹ, ɠɟɥɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɜɫɯɨɠɟɫɬɢ ɧɟ ɪɟɠɟ, ɱɟɦ ɨɞɢɧ ɪɚɡ ɜ 
ɧɟɞɟɥɸ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɟɦɹɧ 
ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɯɪɚɧɟɧɢɢ. 

 

Ⱥɜɬɨɪɵ ɱɪɟɡɜɵɱɚɣɧɨ ɛɥɚɝɨɞɚɪɧɵ ɡɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɤɨɧɫɭɥɶɬɚɰɢɢ ɫɨɬɪɭɞɧɢɤɚɦ ȼɂɊ: Ɉ. ɉ. Ɇɢɬɪɨɮɚɧɨɜɨɣ, 
Ⱥ. Ƚ. ɏɚɤɢɦɨɜɨɣ, Ɍ. ȼ. Ȼɭɪɚɜɰɟɜɨɣ, ȿ. ȼ. ɋɟɦɟɧɨɜɨɣ. 
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Ɋɟɡɸɦɟ 

 
Ⱥɥɥɨɩɨɥɢɩɥɨɢɞɧɚɹ ɩɪɢɪɨɞɚ ɝɟɧɨɦɚ ɩɲɟɧɢɰɵ ɦɹɝɤɨɣ (Triticum aestivum L., 2n=6x=42, 

ɝɟɧɨɦɧɚɹ ɮɨɪɦɭɥɚ AABBDD) ɩɨɡɜɨɥɢɥɚ ɫɨɡɞɚɬɶ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɰɢɬɨɥɨɝɢɱɟɫɤɢ 
ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ: ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɯ, ɞɢɬɟɥɨɫɨɦɧɵɯ, ɞɟɥɟɰɢɨɧɧɵɯ, ɞɨɩɨɥɧɟɧɧɵɯ, 
ɡɚɦɟɳɟɧɧɵɯ ɢ ɞɪ. ɋɨɡɞɚɧɧɵɟ ɜ ɩɪɨɲɟɞɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɰɢɬɨɥɨɝɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɟ ɥɢɧɢɢ, ɚ 
ɬɚɤɠɟ ɝɟɧɟɬɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɟ ɢɡɨɝɟɧɧɵɟ ɥɢɧɢɢ, ɫɟɝɨɞɧɹ ɧɚɯɨɞɹɬ ɧɨɜɨɟ ɩɪɢɦɟɧɟɧɢɟ. ȼ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɰɢɬɨɥɨɝɢɱɟɫɤɢ ɢ ɝɟɧɟɬɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ ɩɲɟɧɢɰɵ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ 
ɜ ɨɛɥɚɫɬɢ ɦɨɥɟɤɭɥɹɪɧɨɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɝɟɧɟɬɢɤɢ ɡɥɚɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɲɟɧɢɰɚ, ɦɨɥɟɤɭɥɹɪɧɚɹ ɝɟɧɟɬɢɤɚ, ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɟɧɟɬɢɤɚ, 
ɞɟɥɟɰɢɨɧɧɵɟ ɥɢɧɢɢ, ɞɢɬɟɥɨɫɨɦɧɵɟ ɥɢɧɢɢ, ɞɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ, ɡɚɦɟɳɟɧɧɵɟ ɥɢɧɢɢ, 
ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ ɥɢɧɢɢ, ɢɡɨɝɟɧɧɵɟ ɥɢɧɢɢ, ɢɧɬɪɨɝɪɟɫɫɢɜɧɵɟ ɥɢɧɢɢ. 
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Summary 

 
Thanks to the allopolyploid nature of the common wheat genome (Triticum aestivum L., 

2n=6x=42, genome BBAADD), a wide range of cytologically marked lines such as nullitetrasomic, 

ditelosomic, deletion, addition, substitution, etc. has been created. Produced in recent decades for 

cytogenetic and genetic studies, today the cytologically marked lines as well as genetically marked 

isogenic lines find new application. The present paper reviews examples and prospects of the 

cytologically and genetically marked wheat lines application in molecular and functional genetic 

studies. 

Key words: wheat, molecular genetics, functional genetics, deletion lines, ditelosomic lines, 

addition lines, substitution lines, nullitetrasomic lines, isogenic lines, introgression lines. 

 

ȼɜɟɞɟɧɢɟ 

ɏɪɨɦɨɫɨɦɧɵɣ ɧɚɛɨɪ ɩɲɟɧɢɰɵ ɦɹɝɤɨɣ (Triticum aestivum L., 2n=6x=42, ɝɟɧɨɦ 
AABBDD) ɩɪɟɞɫɬɚɜɥɟɧ 21 ɩɚɪɨɣ ɯɪɨɦɨɫɨɦ, ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɤ 7 ɝɨɦɟɨɥɨɝɢɱɟɫɤɢɦ 
ɝɪɭɩɩɚɦ. Ʉɚɠɞɚɹ ɝɪɭɩɩɚ ɜɤɥɸɱɚɟɬ ɬɪɢ ɩɚɪɵ ɯɪɨɦɨɫɨɦ, ɢɦɟɸɳɢɯ ɨɛɳɟɟ 
ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɢ ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɝɟɧɨɦɚɦ A, B ɢ D, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɐɢɬɨɝɟɧɟɬɢɤɚ 
ɩɲɟɧɢɰɵ ɢ ɟɟ ɝɢɛɪɢɞɨɜ, 1971). 

                                                           
ΏɊɚɛɨɬɚ ɱɚɫɬɢɱɧɨ ɩɨɞɞɟɪɠɚɧɚ ɊɎɎɂ (12-04-33027_ɦɨɥ-ɚ-ɜɟɞ), ɉɪɟɡɢɞɢɭɦɨɦ ɊȺɇ (6.24) ɢ ɝɪɚɧɬɨɦ 
ɉɪɟɡɢɞɟɧɬɚ ɊɎ (ɆȾ-2615.2013.4). 
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ɇɚɥɢɱɢɟ ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɯɪɨɦɨɫɨɦ, ɧɟɫɭɳɢɯ ɜ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɫɯɨɞɧɭɸ 
ɝɟɧɟɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɠɢɡɧɟɫɩɨɫɨɛɧɵɟ ɪɚɫɬɟɧɢɹ ɩɲɟɧɢɰɵ, ɭ 
ɤɨɬɨɪɵɯ ɨɞɧɚ ɢɯ ɩɚɪ ɯɪɨɦɨɫɨɦ ɨɬɫɭɬɫɬɜɭɟɬ (ɧɭɥɥɢɫɨɦɧɵɟ ɥɢɧɢɢ), ɡɚɦɟɳɟɧɚ ɩɚɪɨɣ 
ɝɨɦɨɥɨɝɢɱɧɵɯ ɯɪɨɦɨɫɨɦ ɞɪɭɝɨɝɨ ɫɨɪɬɚ (ɥɢɧɢɢ ɫ ɦɟɠɫɨɪɬɨɜɵɦ ɡɚɦɟɳɟɧɢɟɦ ɯɪɨɦɨɫɨɦ) 
ɢɥɢ ɩɚɪɨɣ ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɯɪɨɦɨɫɨɦ ɬɨɝɨ ɠɟ ɫɨɪɬɚ ɩɲɟɧɢɰɵ (ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ 
ɥɢɧɢɢ), ɢɥɢ ɩɚɪɨɣ ɨɪɬɨɥɨɝɢɱɧɵɯ ɯɪɨɦɨɫɨɦ ɞɪɭɝɨɝɨ ɜɢɞɚ ɢɥɢ ɪɨɞɚ ɢɡ ɬɪɢɛɵ ɡɥɚɤɨɜ 
Triticeae (ɱɭɠɟɪɨɞɧɨ-ɡɚɦɟɳɟɧɧɵɟ ɥɢɧɢɢ), ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɬɟɥɨɫɨɦɧɨɣ ɩɚɪɨɣ 
(ɞɢɬɟɥɨɫɨɦɧɵɟ ɥɢɧɢɢ), ɢɦɟɟɬ ɩɪɨɬɹɠɟɧɧɵɟ ɞɟɥɟɰɢɢ (ɞɟɥɟɰɢɨɧɧɵɟ ɥɢɧɢɢ) ɢɥɢ ɧɟɫɟɬ 
ɭɱɚɫɬɤɢ ɢɧɬɪɨɝɪɟɫɫɢɢ ɱɭɠɟɪɨɞɧɨɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɢɧɬɪɨɝɪɟɫɫɢɜɧɵɟ ɥɢɧɢɢ). 
Ȼɥɚɝɨɞɚɪɹ «ɛɭɮɟɪɧɨɦɭ» ɞɟɣɫɬɜɢɸ ɚɥɥɨɩɨɥɢɩɥɨɢɞɧɨɝɨ ɝɟɧɨɦɚ ɩɲɟɧɢɰɵ ɜɨɡɦɨɠɧɨ 
ɬɚɤɠɟ ɩɨɥɭɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɛɢɥɶɧɵɯ ɥɢɧɢɣ, ɧɟɫɭɳɢɯ ɩɨɦɢɦɨ ɩɨɥɧɨɝɨ 
ɯɪɨɦɨɫɨɦɧɨɝɨ ɧɚɛɨɪɚ ɩɲɟɧɢɰɵ ɞɨɛɚɜɥɟɧɧɭɸ ɩɚɪɭ ɯɪɨɦɨɫɨɦ (ɢɥɢ ɞɢɬɟɥɨɫɨɦɢɤɨɜ) 
ɞɪɭɝɨɝɨ ɜɢɞɚ ɢɥɢ ɪɨɞɚ ɢɡ ɬɪɢɛɵ ɡɥɚɤɨɜ Triticeae (ɱɭɠɟɪɨɞɧɨ-ɞɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ).  

ȼɫɥɟɞ ɡɚ ɩɟɪɜɨɣ ɤɨɥɥɟɤɰɢɟɣ ɚɧɟɭɩɥɨɢɞɧɵɯ ɥɢɧɢɣ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Chinese Spring 
(Sears, 1944, 1946, 1953), ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɧɚɛɨɪɵ ɪɚɡɥɢɱɧɵɯ ɰɢɬɨɥɨɝɢɱɟɫɤɢ 
ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ ɩɲɟɧɢɰɵ. ɂɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɡɜɨɥɢɥɨ ɨɩɪɟɞɟɥɢɬɶ 
ɯɪɨɦɨɫɨɦɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ ɞɟɫɹɬɤɨɜ ɝɟɧɨɜ ɩɲɟɧɢɰɵ ɢ ɟɟ ɫɨɪɨɞɢɱɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ 
ɮɟɧɨɬɢɩɢɱɟɫɤɢɟ ɨɬɥɢɱɢɹ (ɐɢɬɨɝɟɧɟɬɢɤɚ ɩɲɟɧɢɰɵ ɢ ɟɟ ɝɢɛɪɢɞɨɜ, 1971). Ȼɵɥɨ ɫɨɡɞɚɧɨ 
ȿɜɪɨɩɟɣɫɤɨɟ ɫɨɨɛɳɟɫɬɜɨ ɩɨ ɚɧɟɭɩɥɨɢɞɚɦ ɩɲɟɧɢɰɵ (EWAC – Europen Wheat Aneuploid 

Cooperation), ɪɟɝɭɥɹɪɧɵɟ ɫɨɜɟɳɚɧɢɹ ɤɨɬɨɪɨɝɨ ɩɪɨɜɨɞɢɥɢɫɶ, ɧɚɱɢɧɚɹ ɫ 1967 ɝ. 
(http://www.ewac.eu/history.htm), ɱɬɨ ɩɨɡɜɨɥɹɥɨ ɤɨɨɪɞɢɧɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɩɨ ɫɨɡɞɚɧɢɸ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɟɪɢɣ ɰɢɬɨɥɨɝɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ. Ɉɞɧɚɤɨ ɫ ɧɚɤɨɩɥɟɧɢɟɦ 
ɞɚɧɧɵɯ ɩɨ ɯɪɨɦɨɫɨɦɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɝɟɧɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɰɢɬɨɥɨɝɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɧɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɨɫɧɨɜɟ 
ɚɧɚɥɢɡɚ ɮɟɧɨɬɢɩɚ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɥɚɫɶ, ɢɯ ɩɨɬɟɧɰɢɚɥ, ɤɚɡɚɥɨɫɶ, ɛɵɥ ɢɫɱɟɪɩɚɧ, 
ɢɧɬɟɪɟɫ ɤ ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɪɚɛɨɬ ɭɝɚɫ, ɚ ɫɨɜɟɳɚɧɢɹ EWAC ɜ ɧɚɱɚɥɟ ɢ ɫɟɪɟɞɢɧɟ 
1990-ɯ ɝɝ. ɫɨɛɢɪɚɥɢ ɤɪɚɣɧɟ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɱɚɫɬɧɢɤɨɜ.  

Ɉɞɧɚɤɨ ɫ ɪɚɡɜɢɬɢɟɦ ɦɟɬɨɞɨɜ ɦɨɥɟɤɭɥɹɪɧɨɣ ɝɟɧɟɬɢɤɢ ɨɬɤɪɵɥɫɹ ɧɨɜɵɣ ɩɨɬɟɧɰɢɚɥ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɰɢɬɨɥɨɝɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ ɩɲɟɧɢɰɵ. ɋɬɚɥɨ ɹɫɧɨ, ɱɬɨ 
ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ, ɞɢɬɟɥɨɫɨɦɧɵɟ ɢ ɞɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ ɧɟɡɚɦɟɧɢɦɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɯɪɨɦɨɫɨɦɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɢ ɤɨɞɢɪɭɸɳɢɯ ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɤɨɩɢɣ ɝɟɧɨɜ (ɫɦ. ɩɪɢɦɟɪɵ ɜ ɬɚɛɥ.1). ɂɧɬɪɨɝɪɟɫɫɢɜɧɵɟ 
ɥɢɧɢɢ, ɚ ɬɚɤɠɟ ɝɟɧɟɬɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɟ ɢɡɨɝɟɧɧɵɟ ɥɢɧɢɢ ɨɤɚɡɚɥɢɫɶ ɩɨɥɟɡɧɵɦɢ ɞɥɹ 
ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɦɚɪɤɢɪɨɜɚɧɢɹ ɢ ɤɚɪɬɢɪɨɜɚɧɢɹ ɝɟɧɨɜ (ɫɦ. ɩɪɢɦɟɪɵ ɜ ɬɚɛɥ. 1). 

ɋɨɯɪɚɧɢɜɲɢɟɫɹ ɤɨɥɥɟɤɰɢɢ ɰɢɬɨɥɨɝɢɱɟɫɤɢ ɢ ɝɟɧɟɬɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ 
ɜɧɨɜɶ ɫɬɚɥɢ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɬɚɥɢ ɫɨɡɞɚɜɚɬɶɫɹ ɧɨɜɵɟ ɤɨɥɥɟɤɰɢɢ ɥɢɧɢɣ, 
ɜ ɱɚɫɬɧɨɫɬɢ, ɛɵɥɢ ɫɨɡɞɚɧɵ ɞɟɥɟɰɢɨɧɧɵɟ ɥɢɧɢɢ ɩɲɟɧɢɰɵ (Endo, Gill, 1996), ɩɲɟɧɢɱɧɨ-

ɷɝɢɥɨɩɫɧɵɟ ɞɨɩɨɥɧɟɧɧɵɟ (Friebe et al., 1993, 1995, 2000) ɢ ɢɧɬɪɨɝɪɟɫɫɢɜɧɵɟ (Pestsova 
et al., 2006; Iqbal et al., 2007) ɥɢɧɢɢ.  

Ʌɢɧɢɢ ɫ ɦɟɠɫɨɪɬɨɜɵɦ ɡɚɦɟɳɟɧɢɟɦ ɯɪɨɦɨɫɨɦ ɫɬɚɥɢ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ ɩɨ ɨɞɧɨɣ ɯɪɨɦɨɫɨɦɟ ɥɢɧɢɣ (SCRLs – single chromosome 

recombinant lines), ɷɮɮɟɤɬɢɜɧɵɯ ɞɥɹ ɚɧɚɥɢɡɚ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ (ɫɦ. ɩɪɢɦɟɪɵ ɜ 
ɬɚɛɥ. 1).  

Ⱦɢɬɟɥɨɫɨɦɧɵɟ ɢ ɱɭɠɟɪɨɞɧɨ-ɞɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ ɨɤɚɡɚɥɢɫɶ ɧɟɨɰɟɧɢɦɵ ɞɥɹ 
ɫɨɪɬɢɪɨɜɤɢ ɯɪɨɦɨɫɨɦ ɡɥɚɤɨɜ ɦɟɬɨɞɨɦ ɩɪɨɬɨɱɧɨɣ ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ (Doležel et al., 

2012), ɜ ɬɨɦ ɱɢɫɥɟ, ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɯɪɨɦɨɫɨɦ-ɫɩɟɰɢɮɢɱɧɵɯ ȼȺɋ-ɛɢɛɥɢɨɬɟɤ.  
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɹɜɥɹɟɬɫɹ ɜɫɟ ɛɨɥɶɲɟ ɫɜɢɞɟɬɟɥɶɫɬɜ ɜ ɩɨɥɶɡɭ 

ɩɟɪɫɩɟɤɬɢɜɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɰɢɬɨɥɨɝɢɱɟɫɤɢ ɢ ɝɟɧɟɬɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ 
ɩɲɟɧɢɰɵ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɪɨɥɢ ɨɬɞɟɥɶɧɵɯ ɝɟɧɨɜ, ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ ɚɤɬɢɜɧɨɫɬɢ ɝɟɧɨɜ ɧɚ ɱɭɠɟɪɨɞɧɨɦ ɝɟɧɟɬɢɱɟɫɤɨɦ ɮɨɧɟ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɪɚɡɧɵɦɢ ɚɥɥɟɥɹɦɢ (ɫɦ. ɩɪɢɦɟɪɵ ɜ ɬɚɛɥ. 2). 
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Ɍɚɛɥɢɰɚ 1. ɉɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢ ɢ ɝɟɧɟɬɢɱɟɫɤɢ 
ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ ɩɲɟɧɢɰɵ ɞɥɹ ɫɨɪɬɢɪɨɜɤɢ ɯɪɨɦɨɫɨɦ, ɥɨɤɚɥɢɡɚɰɢɢ, 

ɤɚɪɬɢɪɨɜɚɧɢɹ ɢ ɜɵɞɟɥɟɧɢɹ ɝɟɧɨɜ ɡɥɚɤɨɜɵɯ ɪɚɫɬɟɧɢɣ 

 
Ʌɢɧɢɢ (ɫɫɵɥɤɚ) ɐɟɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋɫɵɥɤɚ 

ɇɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ ɢ ɞɢɬɟɥɨɫɨɦɧɵɟ ɥɢɧɢɢ 

ɇɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ (Sears, 1953) ɢ 
ɞɢɬɟɥɨɫɨɦɧɵɟ (Sears, 1944, 1946) ɥɢɧɢɢ 
ɫɨɪɬɚ Chinese Spring (CS) ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ 
(T. aestivum) 

ɋɨɪɬɢɪɨɜɤɚ ɯɪɨɦɨɫɨɦ 
ɩɲɟɧɢɰɵ ɦɟɬɨɞɨɦ 
ɩɪɨɬɨɱɧɨɣ 
ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ 

Gill et al., 1999 

Ʌɨɤɚɥɢɡɚɰɢɹ ȾɇɄ-
ɦɚɪɤɟɪɨɜ  

Chao et al., 1989; 

Röder et al., 1995, 

1998; Somers et al., 

2003; Qi et al., 2004; 

Sourdille et al., 2004 

Ʌɨɤɚɥɢɡɚɰɢɹ 
ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɯɫɹ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

Qi et al., 2004 

Ʌɨɤɚɥɢɡɚɰɢɹ ɝɟɧɨɜ 
ɩɲɟɧɢɰɵ ɧɚ ɨɫɧɨɜɟ 
ɢɡɜɟɫɬɧɵɯ ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢɥɢ 
ɩɨ ɝɨɦɨɥɨɝɢɢ  

Li et al., 1999; Himi, 

Noda, 2004; 

Boisson et al., 2005; 

Nomura et al., 2005; 

Appleford et al., 

2006; Shitsukawa 

et al., 2007; 

Khlestkina et al., 

2008, 2010ɚ 

Ʌɨɤɚɥɢɡɚɰɢɹ ɝɟɧɨɜ ɧɚ 
ɨɫɧɨɜɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ ɩɪɨɬɟɨɦɚ  

Islam et al., 2002  

Ʉɥɨɧɢɪɨɜɚɧɢɟ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɤɨɩɢɣ 
ɝɟɧɨɜ ɩɲɟɧɢɰɵ 

Ɍɟɪɟɳɟɧɤɨ, 2012 

Ⱦɟɥɟɰɢɨɧɧɵɟ ɥɢɧɢɢ 
Ⱦɟɥɟɰɢɨɧɧɵɟ ɥɢɧɢɢ ɫɨɪɬɚ CS ɦɹɝɤɨɣ 
ɩɲɟɧɢɰɵ (Endo, Gill, 1996) 
 

Ʉɚɪɬɢɪɨɜɚɧɢɟ ȾɇɄ-
ɦɚɪɤɟɪɨɜ  

Sourdille et al., 2004 

Ʉɚɪɬɢɪɨɜɚɧɢɟ 
ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɯɫɹ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

Qi et al., 2004 

Ʉɚɪɬɢɪɨɜɚɧɢɟ ɝɟɧɨɜ 
ɩɲɟɧɢɰɵ ɫ ɢɡɜɟɫɬɧɨɣ 
ɧɭɤɥɟɨɬɢɞɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ 

Himi, Noda, 2004; 

Boisson et al., 2005; 

Nomura et al., 2005; 

Khlestkina et al., 

2008; Ɍɟɪɟɳɟɧɤɨ, 

2012 

Ʉɚɪɬɢɪɨɜɚɧɢɟ ɝɟɧɨɜ 
ɩɲɟɧɢɰɵ ɧɚ ɨɫɧɨɜɟ 
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 
ɩɪɨɬɟɨɦɚ 

Islam et al., 2003; 

Ma et al., 2012 

Ⱦɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ 
Ⱦɨɩɨɥɧɟɧɧɵɟ ɩɲɟɧɢɱɧɨ-ɪɠɚɧɵɟ ɥɢɧɢɢ 
T. aestivum CS+Secale cereale Imperial 
(Driscoll, Sears, 1971) 

ɋɨɪɬɢɪɨɜɤɚ ɯɪɨɦɨɫɨɦ 
ɪɠɢ ɦɟɬɨɞɨɦ ɩɪɨɬɨɱɧɨɣ 
ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ 

Kubaláková et al., 

2003 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 

Ʌɢɧɢɢ (ɫɫɵɥɤɚ) ɐɟɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋɫɵɥɤɚ 

 Ʌɨɤɚɥɢɡɚɰɢɹ ȾɇɄ-
ɦɚɪɤɟɪɨɜ ɪɠɢ 

Chao et al., 1989; 

Khlestkina et al., 

2004; Bolibok- 

Brągoszewska et al., 

2009; Benito et al., 

2010 

Ʌɨɤɚɥɢɡɚɰɢɹ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɝɟɧɨɜ ɪɠɢ 

Khlestkina et al., 

2009ɚ 

Ⱦɨɩɨɥɧɟɧɧɵɟ ɩɲɟɧɢɱɧɨ-ɹɱɦɟɧɧɵɟ ɥɢɧɢɢ 
T. aestivum CS + Hordeum vulgare Betzes 

(Islam et al., 1981; Islam, 1983) 

ɋɨɪɬɢɪɨɜɤɚ ɯɪɨɦɨɫɨɦ 
ɹɱɦɟɧɹ ɦɟɬɨɞɨɦ 
ɩɪɨɬɨɱɧɨɣ 
ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ 

Suchánková et al., 

2006 

Ʌɨɤɚɥɢɡɚɰɢɹ ɝɟɧɨɜ ɧɚ 
ɨɫɧɨɜɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ ɬɪɚɧɫɤɪɢɩɬɨɦɚ 

Cho et al., 2006; 

Bilgic et al., 2007 

Ʌɨɤɚɥɢɡɚɰɢɹ ȾɇɄ-

ɦɚɪɤɟɪɨɜ ɹɱɦɟɧɹ 

Chao et al., 1989; 

Pillen et al., 2000 

Ⱦɨɩɨɥɧɟɧɧɵɟ ɩɲɟɧɢɱɧɨ-ɷɝɢɥɨɩɫɧɵɟ ɥɢɧɢɢ 

T. aestivum CS+Aegilops speltoides 

(Friebeet al. 2000) 

Ʌɨɤɚɥɢɡɚɰɢɹ ȾɇɄ-

ɦɚɪɤɟɪɨɜ Ae. speltoides 

Dobrovolskaya et al., 

2011 

Ɂɚɦɟɳɟɧɧɵɟ ɥɢɧɢɢ ɢ ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɢɯ ɨɫɧɨɜɟ ɪɟɤɨɦɛɢɧɚɧɬɧɵɟ ɩɨ ɨɞɧɨɣ ɯɪɨɦɨɫɨɦɟ ɥɢɧɢɢ 
(SCRLs) 

T. aestivum CS (Hope 7B)/CS 

(Law, Wolfe, 1966) 

Ʉɚɪɬɢɪɨɜɚɧɢɟ ɝɟɧɚ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɟɝɨ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 
ɹɪɨɜɢɡɚɰɢɢ 

(Law, Wolfe, 1966) 

Chao et al., 1989 

T. aestivum CS (T. spelta 7D)/CS 

(Simon et al., 2005, 2010) 

Ʉɚɪɬɢɪɨɜɚɧɢɟ ɥɨɤɭɫɨɜ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɫɟɩɬɨɪɢɨɡɭ 

Simónet al., 2010 

T. aestivum Favorit (F26-70 7B)/Favorit 

(Giura, Ittu, 1986; Khlestkina et al., 2009b) 

Ʉɚɪɬɢɪɨɜɚɧɢɟ ɥɨɤɭɫɨɜ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 
ɮɨɬɨɩɟɪɢɨɞɭ ɢ 
ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ ɜ ɡɟɪɧɟ 

Khlestkina et al., 

2009b 

T. aestivum CS (Cheyenne 5B)/CS, Hobbit 

Sib(CS 5BL)/Hobbit Sib (Tɭth et al., 2003) 

Ʉɚɪɬɢɪɨɜɚɧɢɟ ɥɨɤɭɫɨɜ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ ɫɪɨɤɢ 
ɰɜɟɬɟɧɢɹ ɢ 
ɦɨɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɶ  

Tóthet al., 2003 

ɂɧɬɪɨɝɪɟɫɫɢɜɧɵɟ ɥɢɧɢɢ 

T. aestivum ɋ29-T. timopheevii 

(Leonova et al., 2004) 

Ɉɩɪɟɞɟɥɟɧɢɟ 
ɯɪɨɦɨɫɨɦɧɨɣ 
ɥɨɤɚɥɢɡɚɰɢɢ ɢ 
ɤɚɪɬɢɪɨɜɚɧɢɟ ɝɟɧɨɜ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ 
ɪɚɡɥɢɱɧɵɟ ɩɪɢɡɧɚɤɢ, ɚ 
ɬɚɤɠɟ ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ 
ɮɟɪɦɟɧɬɵ 

Ʌɟɨɧɨɜɚ ɢ ɞɪ., 2008; 
Ɍɟɪɟɳɟɧɤɨ, 2012 

T. aestivum CS-Ae. tauschii (Pestsova et al., 

2006) 

Pestsova et al., 2006 

T. aestivum Alcedo-Ae. markgrafii (Iqbal 

et al., 2007) 

Iqbal et al., 2007 

T. aestivum ɋ29-T. Timopheevii / T. aestivum 

Ɋɨɞɢɧɚ- Ae.speltoides 

(Tereshchenko et al., 2012ɚ) 

ȼɵɹɜɥɟɧɢɟ ɢ ɥɨɤɚɥɢɡɚɰɢɹ 
ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɯ ɝɟɧɨɜ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ 
ɨɤɪɚɫɤɭ ɩɟɪɢɤɚɪɩɚ 

Tereshchenko et al., 

2012ɚ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 

Ʌɢɧɢɢ (ɫɫɵɥɤɚ) ɐɟɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋɫɵɥɤɚ 

ɂɡɨɝɟɧɧɵɟ ɥɢɧɢɢ 

ɂɡɨɝɟɧɧɵɟ ɥɢɧɢɢ ɧɚ ɨɫɧɨɜɟ ɫɨɪɬɚ 
T. aestivum ɋɚɪɚɬɨɜɫɤɚɹ 29 (Arbuzova et al. 
1998) ɢ ɇɨɜɨɫɢɛɢɪɫɤɚɹ 67 (Ʉɨɜɚɥɶ, 1997) 

ɍɫɬɚɧɨɜɥɟɧɢɟ 
ɯɪɨɦɨɫɨɦɧɨɣ ɢ 
ɜɧɭɬɪɢɯɪɨɦɨɫɨɦɧɨɣ 
ɥɨɤɚɥɢɡɚɰɢɢ ɝɟɧɨɜ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ 
ɩɪɢɡɧɚɤɢ 

ɏɥɟɫɬɤɢɧɚ ɢ ɞɪ., 
2000; Tereshchenko 

et al., 2012b 

 

ɇɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ, ɞɢɬɟɥɨɫɨɦɧɵɟ ɢ ɞɟɥɟɰɢɨɧɧɵɟ ɥɢɧɢɢ 

ɇɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ (Sears, 1953), ɞɢɬɟɥɨɫɨɦɧɵɟ (Sears, 1944, 1946) ɢ 
ɞɟɥɟɰɢɨɧɧɵɟ (Endo, Gill, 1996) ɥɢɧɢɢ ɫɨɪɬɚ Chinese Spring (CS) ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɜ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɢ ɝɟɧɨɜ ɫ 
ɬɨɱɧɨɫɬɶɸ ɞɨ ɯɪɨɦɨɫɨɦɵ, ɯɪɨɦɨɫɨɦɧɨɝɨ ɩɥɟɱɚ, ɢɥɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɱɚɫɬɤɚ 
ɯɪɨɦɨɫɨɦɧɨɝɨ ɩɥɟɱɚ (ɞɟɥɟɰɢɨɧɧɨɝɨ ɪɚɣɨɧɚ; ɦɟɬɨɞ – ɞɟɥɟɰɢɨɧɧɨɟ ɤɚɪɬɢɪɨɜɚɧɢɟ), 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɫɦ. ɬɚɛɥ. 1).  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɯ, 
ɞɢɬɟɥɨɫɨɦɧɵɯ ɢ/ɢɥɢ ɞɟɥɟɰɢɨɧɧɵɯ ɥɢɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ 
ɉɐɊ ɫ ɦɚɪɤɟɪ-ɫɩɟɰɢɮɢɱɧɵɦɢ ɩɪɚɣɦɟɪɚɦɢ (SSR-ɦɚɪɤɟɪɵ – Röder et al., 1995, 1998; 

SNP-ɦɚɪɤɟɪɵ – Somers et al., 2003) ɢɥɢ ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ɪɚɞɢɨɚɤɬɢɜɧɨ ɦɟɱɟɧɵɦ 
ɡɨɧɞɨɦ (RFLP-ɦɚɪɤɟɪɵ – Chao et al., 1989).  

Ʉɪɨɦɟ ɬɨɝɨ, ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ, ɞɢɬɟɥɨɫɨɦɧɵɟ ɢ ɞɟɥɟɰɢɨɧɧɵɟ ɥɢɧɢɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɝɟɧɨɜ (ɫɦ. ɬɚɛɥ. 1) ɧɚ ɨɫɧɨɜɟ 
ɢɡɜɟɫɬɧɨɣ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɡɭɱɚɟɦɨɝɨ ɝɟɧɚ (Himi, Noda, 2004; 
Boisson et al., 2005; Nomura et al., 2005; Appleford et al., 2006; Shitsukawa et al., 2007; 

Khlestkina  et al., 2008, 2010 ɚ) ɢɥɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɨɦɨɥɨɝɢɱɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (Li et al., 1999; Qi et al., 2004), ɢɥɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɪɨɬɟɨɦɚ 
(Islam et al., 2002).  

ȿɫɥɢ ɧɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡɭɱɚɟɦɨɝɨ ɝɟɧɚ ɩɲɟɧɢɰɵ ɢɡɜɟɫɬɧɚ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɤ ɷɬɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨɞɛɢɪɚɸɬɫɹ ɫɩɟɰɢɮɢɱɧɵɟ ɩɪɚɣɦɟɪɵ ɞɥɹ ɉɐɊ, 
ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɦɧɨɣ ȾɇɄ ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɯ ɢ 
ɞɢɬɟɥɨɫɨɦɧɵɯ ɥɢɧɢɣ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɥɨɤɚɥɢɡɚɰɢɹ ɬɪɟɯ 
ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ ɮɟɪɦɟɧɬ ɝɥɭɬɚɦɚɬɫɢɧɬɚɡɭ, ɜ ɤɨɪɨɬɤɢɯ ɩɥɟɱɚɯ 
ɯɪɨɦɨɫɨɦ 2Ⱥ, 2ȼ ɢ 2D, ɜ ɞɟɥɟɰɢɨɧɧɵɯ ɪɚɣɨɧɚɯ 2AS5, 2BS1 ɢ 2DS5 (Boisson et al., 

2005).  

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɨ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɡɭɱɚɟɦɨɝɨ ɝɟɧɚ 
ɩɲɟɧɢɰɵ ɝɟɧɨɦɧɚɹ ȾɇɄ ɰɢɬɨɥɨɝɢɱɟɫɤɢ ɦɚɪɤɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɚ 
ɷɧɞɨɧɭɤɥɟɚɡɚɦɢ ɪɟɫɬɪɢɤɰɢɢ ɢ ɡɚɬɟɦ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ ɛɥɨɬ-ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɨ 
ɋɚɭɡɟɪɧɭ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɫ ɩɨɦɨɳɶɸ ɪɚɞɢɨɚɤɬɢɜɧɨ ɦɟɱɟɧɨɝɨ ɡɨɧɞɚ, ɫɨɞɟɪɠɚɳɟɝɨ 
ɧɭɤɥɟɨɬɢɞɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɝɟɧɚ ɞɪɭɝɨɝɨ ɜɢɞɚ, ɤɨɞɢɪɭɸɳɟɝɨ ɚɧɚɥɨɝɢɱɧɵɣ 
ɛɟɥɤɨɜɵɣ ɩɪɨɞɭɤɬ ɢɥɢ ɞɟɬɟɪɦɢɧɢɪɭɸɳɟɝɨ ɫɯɨɠɢɣ ɩɪɢɡɧɚɤ. Ɍɚɤ, Li et al. (1999) 

ɨɩɪɟɞɟɥɢɥɢ ɯɪɨɦɨɫɨɦɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ 167 ɝɟɧɨɜ ɡɚɳɢɬɧɨɝɨ ɨɬɜɟɬɚ ɭ ɩɲɟɧɢɰɵ, 
ɢɫɩɨɥɶɡɭɹ ɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɹɱɦɟɧɹ, ɪɢɫɚ ɢ ɤɭɤɭɪɭɡɵ.  

Qi et al. (2004) ɩɪɢɦɟɧɢɥɢ ɚɧɚɥɨɝɢɱɧɵɣ ɩɨɞɯɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɛɥɨɬ-

ɝɢɛɪɢɞɢɡɚɰɢɢ ɝɟɧɨɦɧɨɣ ȾɇɄ ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɯ, ɚ ɬɚɤɠɟ ɞɢɬɟɥɨɫɨɦɧɵɯ ɢ 
ɞɟɥɟɰɢɨɧɧɵɯ ɥɢɧɢɣ, ɧɨ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜ ɤɚɱɟɫɬɜɟ ɡɨɧɞɨɜ ɤɥɨɧɢɪɨɜɚɧɧɵɟ ɮɪɚɝɦɟɧɬɵ 
ɷɤɫɩɪɟɫɫɢɪɭɸɳɟɣɫɹ ɮɪɚɤɰɢɢ ɝɟɧɨɦɚ ɩɲɟɧɢɰɵ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɥɨɤɚɥɢɡɚɰɢɢ 
ɮɪɚɝɦɟɧɬɨɜ, ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɜ ɛɢɛɥɢɨɬɟɤɚɯ ɤȾɇɄ, ɨɧɢ ɫɨɡɞɚɥɢ ɜɵɛɨɪɤɭ ɭɧɢɤɚɥɶɧɵɯ 
ɡɨɧɞɨɜ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɨɬɫɟɤɜɟɧɢɪɨɜɚɧɧɵɯ ɤɨɧɰɟɜɵɯ ɭɱɚɫɬɤɨɜ 
ɜɫɬɪɨɟɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɤȾɇɄ (ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ EST – expressed sequence tags). ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɢɦ ɭɞɚɥɨɫɶ ɤɚɪɬɢɪɨɜɚɬɶ ɨɤɨɥɨ 16 000 EST. 
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Ⱦɪɭɝɨɣ ɩɨɞɯɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɥɨɤɚɥɢɡɚɰɢɢ/ɤɚɪɬɢɪɨɜɚɧɢɢ ɧɟɢɡɜɟɫɬɧɵɯ 
ɫɬɪɭɤɬɭɪɧɵɯ ɢɥɢ ɪɟɝɭɥɹɬɨɪɧɵɯ ɝɟɧɨɜ ɩɨ ɪɚɡɥɢɱɢɹɦ, ɜɵɹɜɥɹɟɦɵɦ ɜ ɩɪɨɬɟɨɦɟ 
ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɯ, ɞɢɬɟɥɨɫɨɦɧɵɯ ɢ/ɢɥɢ ɞɟɥɟɰɢɨɧɧɵɯ ɥɢɧɢɣ ɩɲɟɧɢɰɵ (Islam et al., 

2002, 2003; Ma et al., 2012). 

ɉɨɦɢɦɨ ɥɨɤɚɥɢɡɚɰɢɢ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɢ ɝɟɧɨɜ ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ ɢ ɞɢɬɟɥɨɫɨɦɧɵɟ 
ɥɢɧɢɢ ɩɨɥɭɱɢɥɢ ɫɩɟɰɢɮɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɛɨɬɚɯ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɝɟɧɨɦɚ ɩɲɟɧɢɰɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɫɨɛɪɚɬɶ 
ɩɨɥɧɨɝɟɧɨɦɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɥɹ ɨɛɴɟɤɬɚ ɫ ɬɚɤɢɦ ɫɥɨɠɧɵɦ ɝɟɧɨɦɨɦ, ɤɚɤ 
ɩɲɟɧɢɰɚ, ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɭɬɟɦ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɝɟɧɨɦɚ. Ⱦɥɹ ɷɬɨɝɨ 
ɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɧɢɟ ɯɪɨɦɨɫɨɦ-ɫɩɟɰɢɮɢɱɧɵɯ ȼȺɋ-ɛɢɛɥɢɨɬɟɤ ɧɚ ɨɫɧɨɜɟ 
ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɯ ɯɪɨɦɨɫɨɦ. ȼ 1999 ɝ. Gill et al. (1999) ɩɨɤɚɡɚɥɢ, ɱɬɨ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ 
ɫɨɪɬɢɪɨɜɤɢ ɛɥɢɡɤɢɯ ɩɨ ɪɚɡɦɟɪɭ ɯɪɨɦɨɫɨɦ ɩɲɟɧɢɰɵ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɞɢɬɟɥɨɫɨɦɧɵɯ 
ɥɢɧɢɣ. ɋɨɪɬɢɪɨɜɤɚ ɯɪɨɦɨɫɨɦ ɞɚɧɧɵɯ ɥɢɧɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ ɩɪɨɬɨɱɧɨɣ 
ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɹɬɶ ɨɬɞɟɥɶɧɵɟ ɩɥɟɱɢ ɯɪɨɦɨɫɨɦ ɩɲɟɧɢɰɵ, ɤɨɬɨɪɵɟ 
ɡɚɬɟɦ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɯɪɨɦɨɫɨɦ-ɫɩɟɰɢɮɢɱɧɵɯ ȼȺɋ-ɛɢɛɥɢɨɬɟɤ 
(Doležel et al., 2012).  

ɉɪɢɦɟɧɟɧɢɟ ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɯ ɥɢɧɢɣ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɢɬɶ ɜɵɞɟɥɟɧɢɟ 
ɢ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɨɬɞɟɥɶɧɵɯ ɝɨɦɟɨɥɨɝɢɱɧɵɯ 
ɤɨɩɢɣ ɝɟɧɨɜ. Ƚɨɦɟɨɥɨɝɢɱɧɵɟ ɤɨɩɢɢ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɝɟɧɚ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 
ɧɭɤɥɟɨɬɢɞɧɵɦɢ ɡɚɦɟɧɚɦɢ HSV (homoeologous sequence variant). Ⱦɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ 
ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬɞɟɥɶɧɨɣ ɤɨɩɢɢ ɧɚ ɨɫɧɨɜɟ ɉɐɊ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɞɨɛɪɚɬɶ ɩɪɚɣɦɟɪɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɢ ɩɨɡɜɨɥɹɥɢ ɪɚɡɥɢɱɚɬɶ ɫɪɚɡɭ ɬɪɢ ɤɨɩɢɢ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɉɐɊ ɧɚ ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɨɣ ɥɢɧɢɢ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɩɪɚɣɦɟɪɵ 
ɪɚɡɥɢɱɚɥɢ ɬɨɥɶɤɨ 2 ɝɨɦɟɨɥɨɝɢɱɧɵɟ ɤɨɩɢɢ ɝɟɧɚ; ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɩɪɚɣɦɟɪɵ ɡɧɚɱɢɬɟɥɶɧɨ 
ɥɟɝɱɟ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɧɭɤɥɟɨɬɢɞɧɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɝɟɧɚ Chi-D1, ɤɨɞɢɪɭɸɳɟɝɨ ɮɟɪɦɟɧɬ ɯɚɥɤɨɧɮɥɚɜɚɧɨɧɢɡɨɦɟɪɚɡɭ 
ɩɲɟɧɢɰɵ (Ɍɟɪɟɳɟɧɤɨ, 2012). 

ȿɳɟ ɨɞɧɭ ɢɧɬɟɪɟɫɧɭɸ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɯ ɥɢɧɢɣ ɧɚɲɟɥ 
Bottley et al. (2006) (ɬɚɛɥ. 2). ɂɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɈɌ-ɉɐɊ ɢ SSCP-ɚɧɚɥɢɡ (single strand 
conformation polymorphism – ɦɟɬɨɞ ɜɵɹɜɥɟɧɢɹ ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɡɚ 
ɫɱɟɬ ɪɚɡɥɢɱɢɣ ɤɨɧɮɨɪɦɚɰɢɢ ɨɞɧɨɰɟɩɨɱɟɱɧɨɣ ȾɇɄ ɉɐɊ-ɮɪɚɝɦɟɧɬɨɜ), Bottley et al. 

(2006) ɫɪɚɜɧɢɥ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɤɨɩɢɣ ɝɟɧɨɜ ɢ 
ɭɫɬɚɧɨɜɢɥ, ɱɬɨ ɞɨ 30% ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɝɟɧɨɜ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨ ɧɟɚɤɬɢɜɧɵ. ɗɬɨ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɹɜɢɥɨɫɶ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ ɪɚɛɨɬ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɧɢɦɚɧɢɟ 
ɦɟɯɚɧɢɡɦɨɜ ɤɨɚɞɚɩɬɚɰɢɢ ɝɟɧɨɦɨɜ ɜ ɚɥɥɨɩɨɥɢɩɥɨɢɞɧɨɦ ɹɞɪɟ ɩɲɟɧɢɰɵ. 
 

ɑɭɠɟɪɨɞɧɨ-ɞɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ 

ɉɨɞɨɛɧɨ ɬɨɦɭ ɤɚɤ ɧɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ ɢ ɞɢɬɟɥɨɫɨɦɧɵɟ ɥɢɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɥɨɤɚɥɢɡɚɰɢɢ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɢ ɝɟɧɨɜ ɩɲɟɧɢɰɵ, ɱɭɠɟɪɨɞɧɨ-ɞɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ 
ɩɲɟɧɢɰɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɢ ɝɟɧɨɜ ɞɪɭɝɢɯ ɜɢɞɨɜ 
ɩɲɟɧɢɰɵ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɹɱɦɟɧɹ (Chao et al., 1989; Pillen et al., 2000; Cho et al., 2006; 

Bilgic et al., 2007), ɪɠɢ (Chao et al., 1989; Khlestkina et al., 2004; Bolibok-Brągoszewska 
et al., 2009; Khlestkina et al., 2009ɚ; Benito et al., 2010) ɢ ɷɝɢɥɨɩɫɨɜ (Dobrovolskaya et al., 

2011). ɉɪɢ ɷɬɨɦ ɥɨɤɚɥɢɡɚɰɢɹ ɝɟɧɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɜɵɞɟɥɟɧɧɨɣ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɡɭɱɚɟɦɨɝɨ ɝɟɧɚ (Khlestkina et al., 

2009ɚ), ɬɚɤ ɢ ɩɨɫɪɟɞɫɬɜɨɦ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɬɪɚɧɫɤɪɢɩɬɨɦɚ (Cho et al., 2006; 

Bilgic et al., 2007). ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɢɤɪɨɱɢɩɵ. Ɉɬɥɢɱɢɹ, ɜɵɹɜɥɟɧɧɵɟ 
ɦɟɠɞɭ ɥɢɧɢɹɦɢ, ɧɟɫɭɳɢɦɢ ɪɚɡɥɢɱɧɵɟ ɯɪɨɦɨɫɨɦɵ/ɩɥɟɱɢ, ɩɨɡɜɨɥɹɸɬ ɫɜɹɡɚɬɶ 
ɬɪɚɧɫɤɪɢɛɢɪɭɟɦɵɣ ɝɟɧ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɯɪɨɦɨɫɨɦɨɣ ɢɥɢ ɩɥɟɱɨɦ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɛɵɥɚ 
ɭɫɬɚɧɨɜɥɟɧɚ ɯɪɨɦɨɫɨɦɧɚɹ ɥɨɤɚɥɢɡɚɰɢɹ ɛɨɥɟɟ ɬɵɫɹɱɢ ɝɟɧɨɜ ɹɱɦɟɧɹ (Bilgic et al., 2007). 

ȼɫɥɟɞ ɡɚ Gill et al. (1999), ɤɨɬɨɪɵɣ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ 
ɰɢɬɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɢɬɟɥɨɫɨɦɧɵɯ ɥɢɧɢɣ ɦɨɠɧɨ ɜɵɞɟɥɹɬɶ ɨɬɞɟɥɶɧɵɟ ɩɥɟɱɢ 
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ɯɪɨɦɨɫɨɦ ɩɲɟɧɢɰɵ, ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɱɭɠɟɪɨɞɧɨ-ɞɨɩɨɥɧɟɧɧɵɟ ɞɢɬɟɥɨɫɨɦɧɵɟ ɥɢɧɢɢ 
ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɩɥɟɱ ɞɪɭɝɢɯ ɜɢɞɨɜ ɡɥɚɤɨɜ ɬɪɢɛɵ 
Triticeae ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɨɡɞɚɧɢɹ ɯɪɨɦɨɫɨɦ-ɫɩɟɰɢɮɢɱɧɵɯ ȼȺɋ-ɛɢɛɥɢɨɬɟɤ 
(Kubaláková et al., 2003; Suchánková et al., 2006; Doležel et al., 2012).  

ɑɭɠɟɪɨɞɧɨ-ɞɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ ɩɲɟɧɢɰɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɚɤɠɟ ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɱɭɠɟɪɨɞɧɵɯ ɝɟɧɨɜ ɧɚ ɭɪɨɜɧɟ ɪɟɝɭɥɹɰɢɢ ɬɪɚɧɫɤɪɢɩɰɢɢ 
(ɬɚɛɥ. 2). Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɪɟɝɭɥɹɬɨɪɧɵɟ ɝɟɧɵ Rc (red coleoptile) ɪɠɢ ɢ ɷɝɢɥɨɩɫɨɜ 
ɫɩɨɫɨɛɧɵ ɚɤɬɢɜɢɪɨɜɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɝɟɧɵ ɩɲɟɧɢɰɵ ɜ ɤɨɥɟɨɩɬɢɥɟ ɩɲɟɧɢɱɧɨ-ɪɠɚɧɨɣ ɢ 
ɩɲɟɧɢɱɧɨ-ɷɝɢɥɨɩɫɧɵɯ ɞɨɩɨɥɧɟɧɧɵɯ ɥɢɧɢɣ (Khlestkina, 2010).  

 

ɑɭɠɟɪɨɞɧɨ-ɡɚɦɟɳɟɧɧɵɟ ɥɢɧɢɢ ɢ ɥɢɧɢɢ ɫ ɦɟɠɫɨɪɬɨɜɵɦ ɡɚɦɟɳɟɧɢɟɦ ɯɪɨɦɨɫɨɦ 

Ʌɢɧɢɢ ɩɲɟɧɢɰɵ ɫ ɦɟɠɫɨɪɬɨɜɵɦ ɡɚɦɟɳɟɧɢɟɦ ɯɪɨɦɨɫɨɦ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɚɧɟɟ ɧɟ 
ɬɨɥɶɤɨ ɞɥɹ ɯɪɨɦɨɫɨɦɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɝɟɧɨɜ, ɧɨ ɢ ɞɥɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɥɨɠɧɵɯ 
ɩɪɢɡɧɚɤɨɜ, ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɚɦɢ. ɇɚɩɪɢɦɟɪ, ɜɨ ɦɧɨɝɢɯ ɫɨɪɬɚɯ 
ɩɲɟɧɢɰɵ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɹɪɨɜɢɡɚɰɢɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɨɞɧɢɦ 
ɞɨɦɢɧɚɧɬɧɵɦ ɝɟɧɨɦ (Stelmakh, 1987). ɋ ɩɨɦɨɳɶɸ ɡɚɦɟɳɟɧɧɵɯ ɥɢɧɢɣ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ 
ɥɨɤɚɥɢɡɚɰɢɹ ɪɚɡɥɢɱɧɵɯ ɝɟɧɨɜ Vrn (Vernalization sensitivity), ɜ ɬɨɦ ɱɢɫɥɟ ɥɨɤɚɥɢɡɚɰɢɹ 
ɝɟɧɚ Vrn5 ɫ ɩɨɦɨɳɶɸ ɡɚɦɟɳɟɧɧɨɣ ɥɢɧɢɢ CS(Hope 7B) (Law, Wolfe, 1966). Ⱦɥɹ 
ɤɚɪɬɢɪɨɜɚɧɢɹ ɷɬɨɝɨ ɢ ɞɪɭɝɢɯ ɝɟɧɨɜ ɜ ɯɪɨɦɨɫɨɦɟ 7ȼ Law ɢ Wolfe (1966) ɫɨɡɞɚɥɢ ɧɚ 
ɨɫɧɨɜɟ ɫɨɪɬɚ CS ɢ ɡɚɦɟɳɟɧɧɨɣ ɥɢɧɢɢ CS(Hope 7B) ɩɟɪɜɵɟ ɥɢɧɢɢ SCRLs, ɫɨɞɟɪɠɚɳɢɟ 
ɪɟɤɨɦɛɢɧɚɧɬɧɵɟ ɭɱɚɫɬɤɢ ɬɨɥɶɤɨ ɜ ɨɞɧɨɣ ɯɪɨɦɨɫɨɦɟ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 7ȼ).  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɥɢɧɢɢ ɩɲɟɧɢɰɵ ɫ ɦɟɠɫɨɪɬɨɜɵɦ ɡɚɦɟɳɟɧɢɟɦ ɯɪɨɦɨɫɨɦ ɢ 
ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɢɯ ɨɫɧɨɜɟ ɪɟɤɨɦɛɢɧɚɧɬɧɵɟ ɥɢɧɢɢ ɬɢɩɚ SCRLs ɫɥɭɠɚɬ ɞɥɹ ɦɨɥɟɤɭɥɹɪɧɨ-

ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɤɚɪɬɢɪɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɥɨɤɭɫɨɜ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɫɥɨɠɧɵɟ ɩɪɢɡɧɚɤɢ, 
ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ (ɫɦ. ɬɚɛɥ. 1). ȼ ɨɬɥɢɱɢɟ ɨɬ QTL-

ɚɧɚɥɢɡɚ F2-ɩɨɩɭɥɹɰɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɩɭɬɟɦ ɫɤɪɟɳɢɜɚɧɢɹ ɫɨɪɬɨɜ, QTL-ɚɧɚɥɢɡ 
ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ ɩɨ ɨɞɧɨɣ ɯɪɨɦɨɫɨɦɟ ɥɢɧɢɣ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɥɨɠɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɚ ɢɦɟɧɧɨ: ɜɵɹɜɥɹɬɶ ɨɬɞɟɥɶɧɵɟ 
ɥɨɤɭɫɵ ɜ ɨɬɫɭɬɫɬɜɢɟ ɜɥɢɹɧɢɹ ɚɥɥɟɥɟɣ ɞɨɧɨɪɚ ɩɪɢɡɧɚɤɚ ɜ ɞɪɭɝɢɯ ɥɨɤɭɫɚɯ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɬɨɬ ɠɟ ɫɚɦɵɣ ɩɪɢɡɧɚɤ, ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɜɥɟɤɚɬɶ ɛɨɥɟɟ ɬɨɱɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɟɣɫɬɜɢɢ ɨɬɞɟɥɶɧɨ ɜɡɹɬɵɯ ɥɨɤɭɫɨɜ ɧɚ ɩɪɢɡɧɚɤ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɨɬɞɟɥɶɧɵɯ ɝɟɧɨɜ ɢ ɬ. ɞ.  

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɚɧɚɥɢɡ SCRLs CS(Cheyenne 5B)/CS ɩɨɡɜɨɥɢɥ ɭɫɬɚɧɨɜɢɬɶ 
ɥɨɤɚɥɢɡɚɰɢɸ ɝɟɧɨɜ Fr-B1 ɢ Vrn-B1, ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ ɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɹɪɨɜɢɡɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɞɥɢɧɧɨɦ ɩɥɟɱɟ ɯɪɨɦɨɫɨɦɵ 5B 
ɜɛɥɢɡɢ ɦɚɪɤɟɪɨɜ Xgwm639 (Fr-B1) ɢ Xgwm639 (Vrn-B1) (Tyth et al., 2003). QTL-ɚɧɚɥɢɡ 
SCRLs T. aestivum CS(T. spelta 7D)/CS ɜɵɹɜɢɥ ɜ ɯɪɨɦɨɫɨɦɟ 7D ɞɜɚ ɥɨɤɭɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɤ ɫɟɩɬɨɪɢɨɡɭ: ɜ ɩɥɟɱɟ 7DS – ɥɨɤɭɫ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɡɪɨɫɥɵɯ ɪɚɫɬɟɧɢɣ, ɚ ɜ 
ɩɪɢɰɟɧɬɪɨɦɟɪɧɨɦ ɪɚɣɨɧɟ – ɥɨɤɭɫ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɫɬɚɞɢɢ 
ɩɪɨɪɨɫɬɤɨɜ (Simon et al., 2010). Ⱥɧɚɥɢɡ SCRLs Favorit (F26-70 7B)/Favorit ɩɨɡɜɨɥɢɥ 
ɜɵɹɜɢɬɶ ɧɨɜɵɣ ɝɟɧ, ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɮɨɬɨɩɟɪɢɨɞɭ, ɢ ɥɨɤɭɫ, 
ɨɩɪɟɞɟɥɹɸɳɢɣ ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ ɜ ɡɟɪɧɟ, ɜ ɤɨɪɨɬɤɨɦ ɩɥɟɱɟ ɯɪɨɦɨɫɨɦɵ 7B ɜɛɥɢɡɢ 
ɦɚɪɤɟɪɚ Xgwm537 (Khlestkina et al., 2009b). 

Ʌɢɧɢɢ ɩɲɟɧɢɰɵ ɫ ɦɟɠɫɨɪɬɨɜɵɦ ɡɚɦɟɳɟɧɢɟɦ ɯɪɨɦɨɫɨɦ ɫɵɝɪɚɥɢ ɪɨɥɶ ɜ 
ɭɫɬɚɧɨɜɥɟɧɢɢ ɮɭɧɤɰɢɢ ɝɟɧɨɜ, ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ ɨɤɪɚɫɤɭ ɧɟɤɨɬɨɪɵɯ ɨɪɝɚɧɨɜ ɩɲɟɧɢɰɵ 
(Himi et al., 2005; Khlestkina et al., 2010b), ɩɨɡɜɨɥɢɥɢ ɢɫɫɥɟɞɨɜɚɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɢ ɪɟɝɭɥɹɬɨɪɧɵɯ ɝɟɧɨɜ ɩɲɟɧɢɰɵ (Khlestkina et al., 2008), 

ɜɵɹɜɢɬɶ ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɚɥɥɟɥɢɡɦ ɝɟɧɚ Rc (red coleoptile) ɧɚ ɭɪɨɜɧɟ ɬɪɚɧɫɤɪɢɩɰɢɢ 
(Khlestkina et al., 2010b). 
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Ɍɚɛɥɢɰɚ 2. ɉɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɥɢɧɢɣ ɩɲɟɧɢɰɵ  
ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɟɧɨɜ 

 
Ʌɢɧɢɢ (ɫɫɵɥɤɚ) ɐɟɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋɫɵɥɤɚ 

ɇɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ ɥɢɧɢɢ 

ɇɭɥɥɢɬɟɬɪɚɫɨɦɧɵɟ (Sears, 
1953) ɥɢɧɢɢ ɫɨɪɬɚ T. aestivum 
Chinese Spring (CS)  

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɝɟɧɨɜ ɩɲɟɧɢɰɵ 

Bottley et al., 2006 

Ⱦɨɩɨɥɧɟɧɧɵɟ ɥɢɧɢɢ 

T. aestivum CS+S. cereale 
Imperial 
(Driscoll, Sears, 1971) 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɬɪɚɧɫɤɪɢɩɰɢɢ ɫɬɪɭɤɬɭɪɧɵɯ ɝɟɧɨɜ 
ɩɲɟɧɢɰɵ, ɚɤɬɢɜɢɪɭɟɦɵɯ 
ɪɟɝɭɥɹɬɨɪɧɵɦɢ ɝɟɧɚɦɢ ɞɪɭɝɢɯ 
ɜɢɞɨɜ 

Khlestkina, 2010 

T. aestivum CS+Ae.longissima, 
(Friebe et al., 1993) 

T. aestivum CS+Ae. searsii 
 (Friebe et al., 1995) 

T. aestivum CS+Ae. speltoides 
(Friebe et al., 2000) 

ɑɭɠɟɪɨɞɧɨ ɡɚɦɟɳɟɧɧɵɟ ɥɢɧɢɢ 

T. aestivum ɋɚɪɚɬɨɜɫɤɚɹ 29 
(S. cereale Ɉɧɨɯɨɣɫɤɚɹ) 
(ɋɢɥɤɨɜɚ ɢ ɞɪ., 2006) 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɫɬɪɭɤɬɭɪɧɨɝɨ ɝɟɧɚ ɪɠɢ 
F3h ɧɚ ɝɟɧɟɬɢɱɟɫɤɨɦ ɮɨɧɟ 
ɩɲɟɧɢɰɵ 

Khlestkina et al., 

2009ɚ 

T. aestivum ɉɢɪɨɬɪɢɤɫ 28 
(H. marinum) 
(Ɍɪɭɛɚɱɟɟɜɚ ɢ ɞɪ., 2008) 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɬɪɚɧɫɤɪɢɩɰɢɢ ɫɬɪɭɤɬɭɪɧɵɯ ɝɟɧɨɜ 
ɩɲɟɧɢɰɵ, ɚɤɬɢɜɢɪɭɟɦɵɯ 
ɪɟɝɭɥɹɬɨɪɧɵɦɢ ɝɟɧɚɦɢ ɞɪɭɝɢɯ 
ɜɢɞɨɜ 

Khlestkina, 2010 

T. aestivum CS (Ae. tauschii) 
(McFadden, Sears, 1947) 

Ʌɢɧɢɢ ɩɲɟɧɢɰɵ ɫ ɦɟɠɫɨɪɬɨɜɵɦ ɡɚɦɟɳɟɧɢɟɦ ɯɪɨɦɨɫɨɦ 

CS(Hope) (Kuspira, Unrau, 1958)  ɍɫɬɚɧɨɜɥɟɧɢɟ ɮɭɧɤɰɢɢ ɝɟɧɨɜ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ, 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɝɨɦɟɨɥɨɝɢɱɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɢ 
ɪɟɝɭɥɹɬɨɪɧɵɯ ɝɟɧɨɜ, ɜɵɹɜɥɟɧɢɟ 
ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɚɥɥɟɥɢɡɦɚ ɧɚ 
ɭɪɨɜɧɟ ɬɪɚɧɫɤɪɢɩɰɢɢ 

Himi et al., 2005; 

Khlestkina et al., 

2008, 2010b;  

Khlestkina, 2010 
ɋɚɪɚɬɨɜɫɤɚɹ 29 (Yanetzkis 
Probat) (Gaidalenok et al., 2005) 

ɂɧɬɪɨɝɪɟɫɫɢɜɧɵɟ ɥɢɧɢɢ (ɫ ɟɞɢɧɢɱɧɵɦɢ ɢɧɬɪɨɝɪɟɫɫɢɹɦɢ) 
T.aestivum CS-Ae. tauschii 
(Pestsova et al., 2006) 

ɍɫɬɚɧɨɜɥɟɧɢɟ ɪɨɥɢ ɝɟɧɨɜ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ ɨɤɪɚɫɤɭ 
ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɨɜ ɩɲɟɧɢɰɵ, ɜ 
ɪɟɝɭɥɹɰɢɢ ɬɪɚɧɫɤɪɢɩɰɢɢ 
ɫɬɪɭɤɬɭɪɧɵɯ ɝɟɧɨɜ ɛɢɨɫɢɧɬɟɡɚ 
ɮɥɚɜɨɧɨɢɞɧɵɯ ɩɢɝɦɟɧɬɨɜ 

Khlestkina et al., 

2008; Khlestkina, 

2010 

ɂɡɨɝɟɧɧɵɟ ɥɢɧɢɢ ɩɲɟɧɢɰɵ 

Ʌɢɧɢɢ ɧɚ ɨɫɧɨɜɟ ɫɨɪɬɚ 
ɋɚɪɚɬɨɜɫɤɚɹ 29 (Arbuzova et al., 
1998) 

ɍɫɬɚɧɨɜɥɟɧɢɟ ɪɨɥɢ ɝɟɧɨɜ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ ɨɤɪɚɫɤɭ 
ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɨɜ ɩɲɟɧɢɰɵ, ɜ 
ɪɟɝɭɥɹɰɢɢ ɬɪɚɧɫɤɪɢɩɰɢɢ 
ɫɬɪɭɤɬɭɪɧɵɯ ɝɟɧɨɜ ɛɢɨɫɢɧɬɟɡɚ 
ɮɥɚɜɨɧɨɢɞɧɵɯ ɩɢɝɦɟɧɬɨɜ 

Himi et al., 2005; 

Khlestkina, 2010; 

Tereshchenko et al., 

2013 Ʌɢɧɢɢ ɧɚ ɨɫɧɨɜɟ ɫɨɪɬɚ 
ɇɨɜɨɫɢɛɢɪɫɤɚɹ 67 (Ʉɨɜɚɥɶ, 
1997) 

Ʌɢɧɢɢ ɧɚ ɨɫɧɨɜɟ ɫɨɪɬɚ 
Ȼɟɡɨɫɬɚɹ 1 (Efremova et al., 

2011) 

ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ 
ɬɪɚɧɫɤɪɢɩɰɢɢ ɪɚɡɧɵɯ ɚɥɥɟɥɟɣ ɝɟɧɚ 
Vrn-B1, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɬɢɩ 
ɪɚɡɜɢɬɢɹ ɢ ɫɪɨɤɢ ɤɨɥɨɲɟɧɢɹ 
ɩɲɟɧɢɰɵ 

Shcherban et al., 2013 

 



140 

 

ɑɭɠɟɪɨɞɧɨ-ɡɚɦɟɳɟɧɧɵɟ ɥɢɧɢɢ ɧɚɪɹɞɭ ɫ ɱɭɠɟɪɨɞɧɨ-ɞɨɩɨɥɧɟɧɧɵɦɢ ɥɢɧɢɹɦɢ 
ɩɲɟɧɢɰɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɬɪɭɤɬɭɪɧɵɯ ɢ 
ɪɟɝɭɥɹɬɨɪɧɵɯ ɱɭɠɟɪɨɞɧɵɯ ɝɟɧɨɜ ɧɚ ɭɪɨɜɧɟ ɪɟɝɭɥɹɰɢɢ ɬɪɚɧɫɤɪɢɩɰɢɢ (ɫɦ. ɬɚɛɥ. 2). ȼ 
ɰɟɥɨɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɞɨɩɨɥɧɟɧɧɵɯ, ɢ ɡɚɦɟɳɟɧɧɵɯ ɥɢɧɢɣ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɷɤɫɩɪɟɫɫɢɹ ɫɬɪɭɤɬɭɪɧɨɝɨ ɝɟɧɚ ɩɲɟɧɢɰɵ ɬɟɦ ɫɥɚɛɟɟ, ɱɟɦ ɛɨɥɟɟ ɞɚɥɟɤ ɨɬ ɩɲɟɧɢɰɵ ɜɢɞ-

ɞɨɧɨɪ ɪɟɝɭɥɹɬɨɪɧɨɝɨ ɝɟɧɚ (Khlestkina, 2010). 
 

ɂɧɬɪɨɝɪɟɫɫɢɜɧɵɟ ɢ ɢɡɨɝɟɧɧɵɟ ɥɢɧɢɢ  
ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɥɢɧɢɣ ɩɲɟɧɢɰɵ ɦɹɝɤɨɣ, ɧɟɫɭɳɢɯ ɪɚɡɥɢɱɧɵɟ ɭɱɚɫɬɤɢ 

ɢɧɬɪɨɝɪɟɫɫɢɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɬ ɞɪɭɝɢɯ ɜɢɞɨɜ ɡɥɚɤɨɜ, ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ 
ɯɪɨɦɨɫɨɦɧɭɸ ɢ ɜɧɭɬɪɢɯɪɨɦɨɫɨɦɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ ɝɟɧɨɜ, ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ 
ɪɚɡɥɢɱɧɵɟ ɩɪɢɡɧɚɤɢ, ɩɟɪɟɞɚɧɧɵɟ ɨɬ ɜɢɞɨɜ-ɞɨɧɨɪɨɜ (ɫɦ. ɬɚɛɥ. 1). Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 
ɫɨɡɞɚɧɢɟ ɢ ɚɧɚɥɢɡ ɥɢɧɢɣ T. aestivum CS-Ae. tauschii ɫ ɢɧɬɪɨɝɪɟɫɫɢɹɦɢ Ae. tauschii ɜ D-

ɝɟɧɨɦ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ (Pestsova et al., 2006) ɩɨɡɜɨɥɢɥɢ ɜɵɹɜɢɬɶ 17 ɥɨɤɭɫɨɜ, 
ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ ɲɟɫɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ: ɜɪɟɦɹ ɰɜɟɬɟɧɢɹ (2DS, 5DL, 6DS, 

6DL), ɦɚɫɫɭ ɡɟɪɧɚ ɫ ɤɨɥɨɫɚ (1DS, 2DL, 3DS, 3DL, 5DL, 7DS), ɞɥɢɧɭ ɤɨɥɨɫɚ (2DS), ɱɢɫɥɨ 
ɤɨɥɨɫɤɨɜ (3DL, 5DL), ɜɵɫɨɬɭ ɪɚɫɬɟɧɢɹ (5DL, 6DS, 6DL) ɢ ɮɟɪɬɢɥɶɧɨɫɬɶ (5DL).  

Ʌɨɤɭɫ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɭɪɨɣ ɪɠɚɜɱɢɧɟ, ɛɵɥ ɜɵɹɜɥɟɧ ɜ 
ɞɢɫɬɚɥɶɧɨɣ ɨɛɥɚɫɬɢ ɤɨɪɨɬɤɨɝɨ ɩɥɟɱɚ ɯɪɨɦɨɫɨɦɵ 2Ⱥ ɢɧɬɪɨɝɪɟɫɫɢɜɧɨɣ ɥɢɧɢɢ ɩɲɟɧɢɰɵ 
T. aestivum-Ae. markgrafii (Iqbal et al., 2007). Ⱥɧɚɥɢɡ ɢɧɬɪɨɝɪɟɫɫɢɜɧɵɯ ɥɢɧɢɣ T. aestivum 
–T. timopheevii ɩɨɡɜɨɥɢɥ ɤɚɪɬɢɪɨɜɚɬɶ ɞɜɚ ɥɨɤɭɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɭɪɨɣ ɪɠɚɜɱɢɧɟ: 
ɝɥɚɜɧɵɣ ɥɨɤɭɫ ɜ ɞɥɢɧɧɨɦ ɩɥɟɱɟ ɯɪɨɦɨɫɨɦɵ 5ȼ ɢ ɦɢɧɨɪɧɵɣ ɥɨɤɭɫ ɜ ɞɥɢɧɧɨɦ ɩɥɟɱɟ 
ɯɪɨɦɨɫɨɦɵ 2Ⱥ (Ʌɟɨɧɨɜɚ ɢ ɞɪ., 2008), ɚ ɬɚɤɠɟ ɤɚɪɬɢɪɨɜɚɬɶ ɜ ɞɥɢɧɧɨɦ ɩɥɟɱɟ ɯɪɨɦɨɫɨɦɵ 
5ȼ ɝɟɧ, ɤɨɞɢɪɭɸɳɢɣ ɮɟɪɦɟɧɬ ɯɚɥɤɨɧɮɥɚɜɚɧɨɧɢɡɨɦɟɪɚɡɭ, ɭɱɚɫɬɜɭɸɳɭɸ ɜ ɛɢɨɫɢɧɬɟɡɟ 
ɮɥɚɜɨɧɨɢɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ (Ɍɟɪɟɳɟɧɤɨ, 2012).  

ɉɪɢɡɧɚɤ ɚɧɬɨɰɢɚɧɨɜɨɣ ɨɤɪɚɫɤɢ ɩɟɪɢɤɚɪɩɚ ɡɟɪɧɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɭ ɦɹɝɤɨɣ 
ɩɲɟɧɢɰɵ ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɦɢ ɝɟɧɚɦɢ Ɋɪ1 ɢ Ɋɪ3 (Dobrovolskaya et al., 2006). ɍ 
ɞɢɩɥɨɢɞɧɵɯ ɩɪɟɞɤɨɜ ɚɥɥɨɩɨɥɢɩɥɨɢɞɧɨɣ ɩɲɟɧɢɰɵ ɢɥɢ ɭ ɬɟɬɪɚɩɥɨɢɞɧɨɣ ɩɲɟɧɢɰɵ 
T. timopheevii ɚɧɬɨɰɢɚɧɨɜɚɹ ɨɤɪɚɫɤɚ ɩɟɪɢɤɚɪɩɚ ɧɟ ɨɩɢɫɚɧɚ, ɨɞɧɚɤɨ ɫ ɩɨɦɨɳɶɸ 
ɢɧɬɪɨɝɪɟɫɫɢɜɧɨɣ ɥɢɧɢɢ T. aestivum–T. timopheevii/T. aestivum–Ae. speltoides ɭɞɚɥɨɫɶ 
ɩɨɤɚɡɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɚɤɬɢɜɧɵɟ ɞɨɦɢɧɚɧɬɧɵɟ ɚɥɥɟɥɢ ɨɬɞɟɥɶɧɵɯ ɝɟɧɨɜ Pp 
(Purple pericarp) ɫɭɳɟɫɬɜɭɸɬ ɢ ɭ ɞɚɧɧɵɯ ɜɢɞɨɜ (Tereshchenko et al., 2012ɚ). 

ɂɡɨɝɟɧɧɵɟ ɥɢɧɢɢ ɩɲɟɧɢɰɵ, ɬɚɤɠɟ ɤɚɤ ɢɧɬɪɨɝɪɟɫɫɢɜɧɵɟ, ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɯɪɨɦɨɫɨɦɧɨɣ ɢ ɜɧɭɬɪɢɯɪɨɦɨɫɨɦɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɝɟɧɨɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɡɨɝɟɧɧɵɯ ɥɢɧɢɣ ɩɲɟɧɢɰɵ ɩɨɡɜɨɥɢɥɨ ɭɬɨɱɧɢɬɶ ɜɧɭɬɪɢɯɪɨɦɨɫɨɦɧɭɸ 
ɥɨɤɚɥɢɡɚɰɢɸ ɝɟɧɨɜ, ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɯ ɨɤɪɚɫɤɭ ɤɨɥɨɫɤɨɜɵɯ ɢ ɰɜɟɬɤɨɜɵɯ ɱɟɲɭɣ, 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɦɚɪɤɟɪɨɜ: Bg (Black glume) ɜɛɥɢɡɢ ɦɚɪɤɟɪɚ Xgwm136 
ɜ ɞɢɫɬɚɥɶɧɨɣ ɨɛɥɚɫɬɢ ɯɪɨɦɨɫɨɦɵ 1AS ɢ Rg1 (Red glume) ɜɛɥɢɡɢ ɦɚɪɤɟɪɚ Xgwm550 ɜ 
ɞɢɫɬɚɥɶɧɨɣ ɨɛɥɚɫɬɢ ɯɪɨɦɨɫɨɦɵ 1ȼS (ɏɥɟɫɬɤɢɧɚ ɢ ɞɪ., 2000). Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɣ 
ɚɧɚɥɢɡ ɢɡɨɝɟɧɧɵɯ ɥɢɧɢɣ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɨɤɪɚɫɤɟ ɩɟɪɢɤɚɪɩɚ, ɩɨɡɜɨɥɢɥ ɜɩɟɪɜɵɟ 
ɜɵɹɜɢɬɶ ɝɟɧ Pp-D1 ɜ ɯɪɨɦɨɫɨɦɟ 7DS ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɢ ɭɫɬɚɧɨɜɢɬɶ ɟɝɨ ɬɨɱɧɭɸ 
ɥɨɤɚɥɢɡɚɰɢɸ: ɜɛɥɢɡɢ ɰɟɧɬɪɨɦɟɪɵ ɦɟɠɞɭ ɦɚɪɤɟɪɚɦɢ Xgwm044 ɢ Xgwm676 
(Tereshchenko et al., 2012b). 

ɂɡɨɝɟɧɧɵɟ ɥɢɧɢɢ ɢ ɥɢɧɢɢ ɫ ɟɞɢɧɢɱɧɵɦɢ ɢɧɬɪɨɝɪɟɫɫɢɹɦɢ ɹɜɥɹɸɬɫɹ ɰɟɧɧɵɦ 
ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɟɧɨɜ/ɚɥɥɟɥɟɣ ɢ ɜɵɹɫɧɟɧɢɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɪɨɥɢ ɝɟɧɨɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɟɧɨɜ ɛɢɨɫɢɧɬɟɡɚ ɮɥɚɜɨɧɨɢɞɨɜ ɜ ɤɨɥɨɫɤɨɜɵɯ ɱɟɲɭɹɯ 
ɢɡɨɝɟɧɧɵɯ ɢ ɢɧɬɪɨɝɪɟɫɫɢɜɧɵɯ ɥɢɧɢɣ, ɧɟɫɭɳɢɯ ɪɚɡɥɢɱɧɵɟ ɚɥɥɟɥɢ ɜ ɥɨɤɭɫɚɯ Bg ɢ Rg, 
ɜɩɟɪɜɵɟ ɭɞɚɥɨɫɶ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ ɝɟɧɵ Bg ɢ Rg, ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɟ ɱɟɪɧɭɸ ɢ ɤɪɚɫɧɭɸ 
ɨɤɪɚɫɤɭ ɤɨɥɨɫɤɨɜɵɯ ɢ ɰɜɟɬɤɨɜɵɯ ɱɟɲɭɣ ɩɲɟɧɢɰɵ, ɩɨ ɜɫɟɣ ɜɟɪɨɹɬɧɨɫɬɢ, ɤɨɞɢɪɭɸɬ 
ɮɚɤɬɨɪɵ ɪɟɝɭɥɹɰɢɢ ɬɪɚɧɫɤɪɢɩɰɢɢ ɫɬɪɭɤɬɭɪɧɵɯ ɝɟɧɨɜ ɛɢɨɫɢɧɬɟɡɚ ɮɥɚɜɨɧɨɢɞɧɵɯ 
ɩɢɝɦɟɧɬɨɜ ɮɥɨɛɚɮɟɧɨɜ (Khlestkina, 2010). 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɝɟɧɵ ɩɲɟɧɢɰɵ, ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɟ 
ɚɧɬɨɰɢɚɧɨɜɭɸ ɨɤɪɚɫɤɭ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɪɚɫɬɟɧɢɹ, ɹɜɥɹɸɬɫɹ ɬɤɚɧɟɫɩɟɰɢɮɢɱɧɵɦɢ 
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ɪɟɝɭɥɹɬɨɪɧɵɦɢ ɝɟɧɚɦɢ, ɬɨ ɟɫɬɶ ɚɥɥɟɥɶɧɵɟ ɪɚɡɥɢɱɢɹ ɜ ɧɢɯ ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ ɪɚɡɥɢɱɧɭɸ 
ɚɤɬɢɜɧɨɫɬɶ ɫɬɪɭɤɬɭɪɧɵɯ ɝɟɧɨɜ ɛɢɨɫɢɧɬɟɡɚ ɚɧɬɨɰɢɚɧɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɝɚɧɚɯ 
(Khlestkina et al., 2008; Tereshchenko et al., 2013).  

ɋ ɩɨɦɨɳɶɸ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢɡɨɝɟɧɧɵɯ ɥɢɧɢɣ 
ɭɞɚɥɨɫɶ ɜɵɹɜɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɚɥɥɟɥɹɦɢ ɝɟɧɚ Vrn-B1, 
ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɬɢɩ ɪɚɡɜɢɬɢɹ ɢ ɫɪɨɤɢ ɤɨɥɨɲɟɧɢɹ ɩɲɟɧɢɰɵ (Shcherban et al., 2013). 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɝɟɧɟɬɢɤɢ ɩɲɟɧɢɰɵ ɹɜɥɹɟɬɫɹ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɟɯɚɧɢɡɦɨɜ, ɥɟɠɚɳɢɯ ɜ ɨɫɧɨɜɟ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɪɢɡɧɚɤɚ, ɢ, ɧɟɫɨɦɧɟɧɧɨ, ɢɦɟɧɧɨ ɢɡɨɝɟɧɧɵɟ ɥɢɧɢɢ ɢ ɥɢɧɢɢ ɫ 
ɟɞɢɧɢɱɧɵɦɢ ɢɧɬɪɨɝɪɟɫɫɢɹɦɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɪɟɲɟɧɢɹ 
ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɨɜ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɬɪɚɧɫɤɪɢɩɬɨɦɢɤɢ, 
ɩɪɨɬɟɨɦɢɤɢ ɢ ɦɟɬɚɛɨɥɨɦɢɤɢ. 
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Summary 

 
The results of a perennial study carried out in the Northern Trans-Urals on the main 

economically important traits in oats of different ecogeographic origin are presented. New sources for 

earliness, short stem, lodging resistance, resistance to common pathogens, productivity and high grain 

quality have been identified. 
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Ɋɚɡɧɨɨɛɪɚɡɢɟ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɋɟɜɟɪɧɨɝɨ Ɂɚɭɪɚɥɶɹ ɢ 
ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɜɫɚ ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ 
ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɧɚɛɨɪɚ ɫɨɪɬɨɜ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɩɪɢɡɧɚɤɚɦɢ ɞɥɹ 
ɤɚɠɞɨɣ ɡɨɧɵ ɜɨɡɞɟɥɵɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɩɨɬɪɟɛɧɨɫɬɟɣ ɫɟɥɶɯɨɡɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. ɗɬɨ 
ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɫɟɥɟɤɰɢɢ ɨɜɫɚ: ɫɤɨɪɨɫɩɟɥɨɫɬɶ, 
ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɨɥɟɝɚɧɢɸ, ɢɦɦɭɧɢɬɟɬ ɤ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 
ɛɨɥɟɡɧɹɦ, ɩɨɜɵɲɟɧɢɟ ɭɪɨɠɚɹ ɢ ɤɚɱɟɫɬɜɚ ɡɟɪɧɚ. 

Ɂɚ 30 ɥɟɬ ɪɚɡɜɢɬɢɹ ɫɟɥɟɤɰɢɢ ɨɜɫɚ ɜ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ ɢɡɭɱɟɧɨ ɛɨɥɟɟ 1500 

ɫɨɪɬɨɜ ɪɚɡɧɨɝɨ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢɡ ɦɢɪɨɜɨɣ ɤɨɥɥɟɤɰɢɢ 
ȼɇɂɂɊ ɢɦ. ɇ. ɂ. ȼɚɜɢɥɨɜɚ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɜɵɞɟɥɢɬɶ ɪɹɞ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ, 
ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ.  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɜɟɝɟɬɚɰɢɢ. ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ – ɨɞɧɨ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɜɫɚ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɪɢɝɨɞɧɨɫɬɶ ɫɨɪɬɚ ɞɥɹ 
ɜɨɡɞɟɥɵɜɚɧɢɹ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɡɨɧɟ. ȼ ɱɢɫɥɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɡɚɞɚɱ ɩɪɨɛɥɟɦɚ 
ɫɤɨɪɨɫɩɟɥɨɫɬɢ, ɬɚɤ ɤɚɤ ɷɬɨ ɨɞɧɨ ɢɡ ɭɫɥɨɜɢɣ ɩɨɥɭɱɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɭɪɨɠɚɟɜ 
(Ɂɚɭɲɢɧɰɟɧɚ, 2011). ȼ ɭɫɥɨɜɢɹɯ ɱɚɫɬɨɝɨ ɜɨɡɜɪɚɬɚ ɯɨɥɨɞɨɜ ɢ ɩɪɨɹɜɥɟɧɢɹ ɪɚɧɧɢɯ 
ɨɫɟɧɧɢɯ ɡɚɦɨɪɨɡɤɨɜ ɫɤɨɪɨɫɩɟɥɵɟ ɫɨɪɬɚ ɢɦɟɸɬ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ 
ɫɪɟɞɧɟɫɩɟɥɵɦɢ ɢ ɫɪɟɞɧɟɩɨɡɞɧɢɦɢ ɤɚɤ ɩɨ ɭɪɨɠɚɸ ɡɟɪɧɚ, ɬɚɤ ɢ ɩɨ ɤɚɱɟɫɬɜɭ ɫɟɦɹɧ. 
ȼɦɟɫɬɟ ɫ ɬɟɦ ɧɚɥɢɱɢɟ ɫɨɪɬɨɜ ɪɚɡɧɵɯ ɝɪɭɩɩ ɫɩɟɥɨɫɬɢ ɩɨɡɜɨɥɹɟɬ  ɡɚ ɫɱɟɬ ɢɯ 
ɜɡɚɢɦɨɞɨɩɨɥɧɟɧɢɹ ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɨɛɳɢɣ ɭɪɨɜɟɧɶ ɭɪɨɠɚɣɧɨɫɬɢ ɤɚɤ ɩɨ ɡɨɧɚɦ 
ɜɨɡɞɟɥɵɜɚɧɢɹ, ɬɚɤ ɢ ɩɨ ɝɨɞɚɦ. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (1984–2012 ɝɝ.) ɜ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɧɨɝɨ 
Ɂɚɭɪɚɥɶɹ ɜɵɞɟɥɟɧɚ ɝɪɭɩɩɚ ɪɚɧɧɟɫɩɟɥɵɯ ɫɨɪɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 
ɫɟɥɟɤɰɢɢ ɧɚ ɫɤɨɪɨɫɩɟɥɨɫɬɶ. ɂɡ ɫɨɪɬɨɜ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 
ɏɢɛɢɧɵ 2 (Ɇɭɪɦɚɧɫɤɚɹ ɨɛɥɚɫɬɶ); Ɍɚɟɠɧɢɤ (Ɍɨɦɫɤɚɹ ɨɛɥɚɫɬɶ); Ɇɟɝɢɨɧ, ɀɭɪɚɜɥɟɧɨɤ 
(Ɍɸɦɟɧɫɤɚɹ ɨɛɥɚɫɬɶ); ɋɤɨɪɨɫɩɟɥɵɣ, Ⱦɟɧɫ (Ʉɢɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ). ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ 
ɫɤɨɪɨɫɩɟɥɨɫɬɢ ɦɨɠɧɨ ɬɚɤɠɟ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɫɨɪɬɚ: ɉɨɥɨɧɟɡ (Ȼɟɥɨɪɭɫɫɢɹ); 
ɋɢɧɟɥɶɧɢɤɨɜɫɤɢɣ 21 (Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ); Titus, s.v.Svea (ɒɜɟɰɢɹ); Consal, 
Kalgan, Lort (Ⱥɜɫɬɪɢɹ); Loren, Derby (Ʉɚɧɚɞɚ); IL 86-4189, IL 85-2669, Nordan, (ɋɒȺ); 
Hokkai 39 (əɩɨɧɢɹ), Eberhard (Ⱥɜɫɬɪɚɥɢɹ). ɋɤɨɪɨɫɩɟɥɨɫɬɶɸ ɨɬɥɢɱɚɥɢɫɶ ɨɛɪɚɡɰɵ ɢɡ 
Ƚɟɪɦɚɧɢɢ (ɤ-12163, ɤ-12165, ɤ-13401, ɤ-14581, ɤ-14584, ɤ-14586, ɤ-14588, ɤ-14589), 

ɉɨɥɶɲɢ (ɤ-14519,ɤ-14522, ɤ-14523, ɤ-14524), Ȼɨɥɝɚɪɢɢ (ɤ-14411) ɢ ɗɫɬɨɧɢɢ (ɤ-14591). 

Ɂɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ. Ⱦɥɹ ɋɟɜɟɪɧɨɝɨ Ɂɚɭɪɚɥɶɹ, ɤɚɤ ɢ ɞɥɹ ɜɫɟɣ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ, 
ɯɚɪɚɤɬɟɪɧɚ ɜɟɫɟɧɧɟ-ɥɟɬɧɹɹ ɡɚɫɭɯɚ, ɤɨɬɨɪɚɹ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɨɫɟɧɢ  ɢ 
ɡɢɦɵ. Ɂɚɫɭɯɢ ɫɥɚɛɨɣ ɢ ɫɪɟɞɧɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 11–27 ɞɧɟɣ 
ɧɚɛɥɸɞɚɸɬɫɹ ɜ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ ɩɨɱɬɢ ɟɠɟɝɨɞɧɨ, ɚ ɢɧɬɟɧɫɢɜɧɵɟ ɢ ɨɱɟɧɶ 
ɢɧɬɟɧɫɢɜɧɵɟ ɱɚɳɟ ɛɵɜɚɸɬ ɜ ɸɠɧɨɣ ɥɟɫɨɫɬɟɩɢ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ ɛɨɥɟɟ 60 % (Ȼɭɪɥɚɤɚ, 
1973). 

Ɂɚ ɝɨɞɵ ɢɡɭɱɟɧɢɹ ɤɨɥɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (1984–2012 ɝɝ.) ɜ ɡɨɧɟ ɫɟɜɟɪɧɨɣ 
ɥɟɫɨɫɬɟɩɢ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ ɢɧɬɟɧɫɢɜɧɵɟ ɢ ɨɱɟɧɶ ɢɧɬɟɧɫɢɜɧɵɟ ɡɚɫɭɯɢ ɛɵɥɢ 
ɨɬɦɟɱɟɧɵ ɜ ɞɟɜɹɬɢ ɫɥɭɱɚɹɯ (1987, 1988, 1998, 2000, 2004, 2005, 2008, 2010, 2012 ɝɝ.). 
Ɉɫɨɛɟɧɧɨ ɠɟɫɬɤɢɦɢ ɛɵɥɢ ɭɫɥɨɜɢɹ ɜ 1987, 1998, 2008 ɢ 2012 ɝɝ. 

Ʉɪɢɬɢɱɟɫɤɢɣ ɩɟɪɢɨɞ ɭ ɨɜɫɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɚɫɭɯɟ ɡɚɯɜɚɬɵɜɚɟɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ 
ɮɚɡɵ ɜɵɯɨɞɚ ɜ ɬɪɭɛɤɭ, ɜɵɦɟɬɵɜɚɧɢɟ ɢ ɰɜɟɬɟɧɢɟ. ɉɪɢ ɡɚɫɭɯɟ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɩɪɨɢɫɯɨɞɢɬ 
ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɡɚɜɹɡɵɜɚɟɦɨɫɬɢ ɡɟɪɟɧ ɜ ɦɟɬɟɥɤɟ (ɒɟɜɟɥɭɯɚ, Ⱦɪɨɡɞɨɜɚ, 1978; Ȼɨɝɚɱɤɨɜ, 
1986). 

Ɂɚ ɤɪɢɬɟɪɢɣ ɨɰɟɧɤɢ ɧɚ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ 
ɜɡɹɬɚ ɭɪɨɠɚɣɧɨɫɬɶ ɫɨɪɬɨɜ (Ɏɨɦɢɧɚ, 1998). ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɭɪɨɠɚɣɧɨɫɬɶ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɨɪɬɚ ɜ ɭɫɥɨɜɢɹɯ ɡɚɫɭɯɢ ɫɧɢɡɢɥɚɫɶ ɜ 2 ɪɚɡɚ (ɫ 664,8 ɞɨ 323,0 ɝ/ɦ2), ɧɚɦɢ 
ɩɪɢɧɹɬɚ ɭɫɥɨɜɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. Ɉɧɚ ɜɤɥɸɱɚɟɬ 4 ɝɪɭɩɩɵ:  

1. ɋɥɚɛɨɭɫɬɨɣɱɢɜɵɟ – ɫɨɪɬɚ ɫ ɭɪɨɠɚɣɧɨɫɬɶɸ ɧɢɠɟ ɫɬɚɧɞɚɪɬɚ; 
2. ɋɪɟɞɧɟɭɫɬɨɣɱɢɜɵɟ – ɫɨɪɬɚ ɫ ɭɪɨɠɚɣɧɨɫɬɶɸ ɧɚ ɭɪɨɜɧɟ ɫɬɚɧɞɚɪɬɚ; 
3. ɍɫɬɨɣɱɢɜɵɟ – ɫɨɪɬɚ, ɩɪɟɜɵɲɚɸɳɢɟ ɫɬɚɧɞɚɪɬ ɧɚ 20–50 %; 

4. ȼɵɫɨɤɨɭɫɬɨɣɱɢɜɵɟ – ɫɨɪɬɚ, ɩɪɟɜɵɲɚɸɳɢɟ ɫɬɚɧɞɚɪɬ ɛɨɥɟɟ ɱɟɦ ɧɚ 50 %. 
Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚ ɞɨɥɸ ɜɵɫɨɤɨɭɫɬɨɣɱɢɜɵɯ ɫɨɪɬɨɜ ɩɪɢɯɨɞɢɬɫɹ 

ɜɫɟɝɨ 2,8 %.  ȼɵɫɨɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɡɚɫɭɯɟ ɛɵɥɚ ɨɬɦɟɱɟɧɚ ɭ ɫɨɪɬɨɜ: ɉɨɛɟɞɚ (ɒɜɟɰɢɹ); 
NSC 3076-76 (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ); C.J.V.1374 (Ƚɨɥɥɚɧɞɢɹ); Nos Weiss, Nerva (Ƚɟɪɦɚɧɢɹ); 
Sionx, Garkton, Gemini (Ʉɚɧɚɞɚ); Multiein M68 (ɋɒȺ). ɋɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɡɚɫɭɯɟ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ ɨɬɞɟɥɶɧɵɟ ɨɛɪɚɡɰɵ ɢɡ Ɏɢɧɥɹɧɞɢɢ (ɤ-10895, 

ɤ-12132). ɍɪɨɠɚɣɧɨɫɬɶ ɷɬɢɯ ɨɛɪɚɡɰɨɜ ɛɵɥɚ ɜɵɲɟ ɫɬɚɧɞɚɪɬɚ ɜ 1,4–1,6 ɪɚɡɚ, ɚ ɫɧɢɠɟɧɢɟ 
ɭɪɨɠɚɹ ɜ ɭɫɥɨɜɢɹɯ ɡɚɫɭɯɢ ɫɨɫɬɚɜɢɥɨ ɜɫɟɝɨ 13,7–36,0 %. 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɨɥɟɝɚɧɢɸ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɨɥɟɝɚɧɢɸ – ɷɬɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɚɹ 
ɪɟɚɤɰɢɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɭɫɥɨɜɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ: ɚ) ɧɟɞɨɫɬɚɬɨɤ ɫɜɟɬɚ; ɛ) ɩɟɪɟ-

ɭɜɥɚɠɧɟɧɢɟ ɩɨɱɜɵ; ɜ) ɜɥɚɠɧɵɣ, ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɦɢɤɪɨɤɥɢɦɚɬ ɜ 
ɫɬɟɛɥɟɫɬɨɟ; ɝ) ɢɡɛɵɬɨɤ ɚɡɨɬɚ ɜ ɩɨɱɜɟ; ɞ) ɝɪɢɛɧɵɟ ɢ ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ 
(ɉɟɬɢɧɨɜ, 1965). 

Ɋɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɜɫɚ ɜ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɧɨɝɨ Ɂɚɭɪɚɥɶɹ 
ɩɨɤɚɡɚɥɢ ɜɵɫɨɤɭɸ ɢɡɦɟɧɱɢɜɨɫɬɶ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɩɪɢɡɧɚɤɚ. Ɉɛɢɥɶɧɵɟ ɨɫɚɞɤɢ ɜ ɩɟɪɢɨɞ 
ɜɟɝɟɬɚɰɢɢ ɢ ɜɵɫɨɤɚɹ ɜɥɚɠɧɨɫɬɶ ɩɨɱɜɵ ɩɪɨɜɨɰɢɪɨɜɚɥɢ ɩɨɥɟɝɚɧɢɟ ɤɨɥɥɟɤɰɢɨɧɧɵɯ 
ɨɛɪɚɡɰɨɜ. Ɉɫɨɛɟɧɧɨ ɫɢɥɶɧɨ ɨɧɨ ɩɪɨɹɜɢɥɨɫɶ ɜ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 1986, 1992 ɢ 
2002 ɝɝ., ɤɨɝɞɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɨɥɟɝɚɧɢɸ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɫɨɪɬɨɜ ɨɰɟɧɢɜɚɥɚɫɶ 1,0–2,5 

ɛɚɥɥɚ. Ɉɞɧɚɤɨ ɢ ɜ ɩɪɨɜɨɤɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɨ ɜɵɞɟɥɟɧɨ ɛɨɥɟɟ 25 % ɨɛɪɚɡɰɨɜ ɫ 
ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɩɨɥɟɝɚɧɢɸ (7,5–9,0 ɛɚɥ.). Ɉɧɢ ɢɦɟɥɢ ɭɩɪɭɝɭɸ ɩɪɨɱɧɭɸ 
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ɫɨɥɨɦɢɧɭ ɜɵɫɨɬɨɣ 70–90 ɫɦ. ɗɬɨ ɫɨɪɬɚ ɢɡ ɉɪɢɛɚɥɬɢɤɢ, ɋɤɚɧɞɢɧɚɜɢɢ, Ƚɨɥɥɚɧɞɢɢ, 
Ƚɟɪɦɚɧɢɢ, Ɏɪɚɧɰɢɢ ɢ ɇɨɜɨɣ Ɂɟɥɚɧɞɢɢ. ɂɡ ɫɨɪɬɨɜ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɧɟ ɩɨɥɟɝɚɥɢ: 

Ɏɚɥɟɧɫɤɢɣ 2 (Ʉɢɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ); ɘɛɢɥɟɣɧɵɣ 60 (ɋɜɟɪɞɥɨɜɫɤɚɹ ɨɛɥɚɫɬɶ); Ɇɢɪɧɵɣ 
(Ʉɭɪɫɤɚɹ ɨɛɥɚɫɬɶ); Ɇɭɬɢɤɚ 362 (Ɉɦɫɤɚɹ ɨɛɥɚɫɬɶ); Ɍɸɦɟɧɫɤɢɣ 82, Ɇɟɝɢɨɧ, ɀɭɪɚɜɥɟɧɨɤ 
(Ɍɸɦɟɧɫɤɚɹ ɨɛɥɚɫɬɶ). Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜɵɫɨɤɨɭɪɨɠɚɣɧɵɟ, ɭɫɬɨɣɱɢɜɵɟ ɤ 
ɩɨɥɟɝɚɧɢɸ ɫɨɪɬɚ: s.v. Svea, s.v. Dan (ɒɜɟɰɢɹ); WZ 437, WZ 459, Ariban (Ƚɨɥɥɚɧɞɢɹ); 
Tiger, Audax,  Arnold (Ƚɟɪɦɚɧɢɹ);  Carlotte, Avalache (Ɏɪɚɧɰɢɹ); Bredy (ɂɪɥɚɧɞɢɹ); Ⱥɚ 
736 (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ). ɂɡɭɱɟɧɢɟ ɤɨɥɥɟɤɰɢɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɨɡɜɨɥɢɥɨ ɜɵɞɟɥɢɬɶ ɝɪɭɩɩɭ 
ɤɨɪɨɬɤɨɫɬɟɛɟɥɶɧɵɯ, ɧɟɩɨɥɟɝɚɸɳɢɯ ɫɨɪɬɨɜ ɜɵɫɨɬɨɣ 48–68 ɫɦ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ 
ɤɨɪɨɬɤɨɫɬɟɛɟɥɶɧɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɛɪɚɡɰɵ: ɤ-14392 (Ʉɚɧɚɞɚ); ɤ-14167 

(Ⱥɜɫɬɪɢɹ); ɤ-14403, ɤ-14166 (Ⱥɜɫɬɪɚɥɢɹ); ɤ-14523 (ɉɨɥɶɲɚ). Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɨ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɷɬɢ ɫɨɪɬɚ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɥɢ ɫɬɚɧɞɚɪɬɭ (ɬɚɛɥ. 1). 

 

Ɍɚɛɥɢɰɚ 1. ɍɪɨɠɚɣɧɨɫɬɶ ɢɫɬɨɱɧɢɤɨɜ ɤɨɪɨɬɤɨɫɬɟɛɟɥɶɧɨɫɬɢ  
ɜ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɧɨɝɨ Ɂɚɭɪɚɥɶɹ 

 
№ ɩɨ 

ɤɚɬɚɥɨɝɭ 
ȼɂɊ 

ɋɨɪɬ, ɥɢɧɢɹ ɉɪɨɢɫɯɨɠɞɟɧɢɟ ȼɵɫɨɬɚ, ɫɦ 
ɍɪɨɠɚɣɧɨɫɬɶ, 

ɝ/ɦ2 

ɉɪɨɰɟɧɬ ɤ 
ɫɬɚɧɞɚɪɬɭ 

 Ɇɟɝɢɨɧ(St) Ɍɸɦɟɧɫɤɚɹ ɨɛɥ. 94 619,2 – 

ɤ-14392 Otter 207 Ʉɚɧɚɞɚ  68 570,0 92,0 

ɤ-14167 Murray Ⱥɜɫɬɪɢɹ  50 238,0 38,7 

ɤ-14403 Echidna  Ⱥɜɫɬɪɚɥɢɹ  48 363,3 58,7 

ɤ-14166 Dobphin  Ⱥɜɫɬɪɚɥɢɹ  60 270,1 43,6 

ɤ-14523 Jawor  ɉɨɥɶɲɚ  68 481,2 77,7 

                                                          ɇɋɊ05     2,7   20,9  

 

ɂɦɦɭɧɢɬɟɬ ɤ ɮɢɬɨɩɚɬɨɝɟɧɚɦ. ɉɟɪɟɯɨɞ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɤ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɦɭ 
(ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ) ɡɟɦɥɟɞɟɥɢɸ ɩɪɟɞɩɨɥɚɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɚɫɬɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɡɚɛɨɥɟɜɚɧɢɹɦ. ɂɡ ɛɨɥɟɡɧɟɣ ɨɜɫɚ 
ɜ ɋɟɜɟɪɧɨɦ Ɂɚɭɪɚɥɶɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɩɵɥɶɧɚɹ ɢ ɩɨɤɪɵɬɚɹ ɝɨɥɨɜɧɹ. ȼ 
ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɧɚɛɥɸɞɚɸɬɫɹ ɫɢɥɶɧɵɟ ɷɩɢɮɢɬɨɬɢɢ ɤɨɪɨɧɱɚɬɨɣ ɢ ɫɬɟɛɥɟɜɨɣ ɪɠɚɜɱɢɧɵ. 
ɉɨɪɚɠɟɧɢɟ ɝɨɥɨɜɧɟɜɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ  ɭ ɪɹɞɚ ɤɨɥɥɟɤɰɢɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɜ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜ 1998, 2001–2003 ɝɝ., ɨɧɨ ɫɨɫɬɚɜɢɥɨ 0,07–
30,5 %. Ɉɰɟɧɤɚ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɩɪɨɜɨɤɚɰɢɨɧɧɨɦ ɮɨɧɟ ɩɨɤɚɡɚɥɚ ɜɵɫɨɤɢɣ 
ɪɚɡɦɚɯ ɜɚɪɶɢɪɨɜɚɧɢɹ ɩɨ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ ɫɨɪɬɨɜ ɤ ɜɢɞɚɦ ɝɨɥɨɜɧɢ (0–88 %). ȼɦɟɫɬɟ ɫ 
ɬɟɦ ɜɵɞɟɥɟɧɵ ɜɵɫɨɤɨɢɦɦɭɧɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɢɫɬɨɱɧɢɤɢ. ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɢɦɦɭɧɧɵɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɵɯ ɮɨɪɦ ɨɬɦɟɱɟɧɨ ɫɪɟɞɢ ɫɨɪɬɨɜ ɚɦɟɪɢɤɚɧɫɤɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɤ-10269, ɤ-11180, ɤ-11181, ɤ-12297, ɤ-13400, ɤ-13505, ɤ-11571, ɤ-11573, 

ɤ-11613 ɢ ɞɪ.). ȼ ɝɪɭɩɩɟ ɟɜɪɨɩɟɣɫɤɢɯ ɫɨɪɬɨɜ ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɝɨɥɨɜɧɟɜɵɦ 
ɡɚɛɨɥɟɜɚɧɢɹɦ ɢɦɟɥɢ: ɇȺ 70-81-4 (Ɏɢɧɥɹɧɞɢɹ); Kallot, Sofi (ɒɜɟɰɢɹ); ɉɪɟɡɢɞɟɧɬ 
(Ƚɨɥɥɚɧɞɢɹ); Nerva (ɎɊȽ); Sirene (Ɏɪɚɧɰɢɹ); Tarra (Ⱥɜɫɬɪɢɹ); Rodney B (ɑɋɋɊ). Ɉɰɟɧɤɚ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɥɟɤɰɢɨɧɧɵɯ ɫɨɪɬɨɜ ɨɜɫɚ ɤ ɤɨɪɨɧɱɚɬɨɣ ɢ ɫɬɟɛɥɟɜɨɣ ɪɠɚɜɱɢɧɟ 
ɩɨɡɜɨɥɢɥɚ ɜɵɞɟɥɢɬɶ ɢɫɬɨɱɧɢɤɢ ɫ ɩɨɜɵɲɟɧɧɵɦ ɢɦɦɭɧɢɬɟɬɨɦ ɤ ɷɬɢɦ ɜɢɞɚɦ 
ɡɚɛɨɥɟɜɚɧɢɣ: Ɇɨɧɚɪ (Ɍɨɦɫɤɚɹ ɨɛɥɚɫɬɶ);  N 68322 (ɒɜɟɰɢɹ); Polodia, Lupus, Lutz 
(Ƚɟɪɦɚɧɢɹ); Cravache (Ɏɪɚɧɰɢɹ); Calvin (ɒɜɟɣɰɚɪɢɹ);  Gruzly (Ʉɚɧɚɞɚ). ȼɵɞɟɥɟɧɵ 
ɢɫɬɨɱɧɢɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɜɫɚ ɤ ɜɨɡɛɭɞɢɬɟɥɹɦ ɝɨɥɨɜɧɟɜɵɯ ɛɨɥɟɡɧɟɣ ɢ 
ɤɨɪɨɧɱɚɬɨɣ ɪɠɚɜɱɢɧɟ (ɬɚɛɥ. 2). 

ɍɪɨɠɚɣɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɡɟɪɧɚ. Ʉɨɧɟɱɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢɝɨɞɧɨɫɬɢ ɫɨɪɬɚ ɞɥɹ 
ɜɨɡɞɟɥɵɜɚɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɹɜɥɹɟɬɫɹ ɭɪɨɠɚɣɧɨɫɬɶ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɵɫɨɤɨɣ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɫɨɪɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɱɟɬɚɧɢɹ ɫɬɪɭɤɬɭɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɨɧɤɪɟɬɧɵɦ ɭɫɥɨɜɢɹɦ ɜɨɡɞɟɥɵɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɜɡɚɢɦɨɫɜɹɡɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɫ ɭɪɨɠɚɣɧɨɫɬɶɸ ɡɟɪɧɚ ɩɨɤɚɡɚɥ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɧɨɝɨ 
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Ɂɚɭɪɚɥɶɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɨɜɫɚ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɦɚɫɫɵ ɡɟɪɧɚ ɫ ɪɚɫɬɟɧɢɹ 
(r = 0,33–0,72). ɋɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɭɪɨɠɚɹ ɡɟɪɧɚ ɜɫɟɯ ɝɪɭɩɩ ɫɩɟɥɨɫɬɢ 
ɢɝɪɚɥɨ ɱɢɫɥɨ ɡɟɪɟɧ ɜ ɦɟɬɟɥɤɟ (r = 0,13–0,74). Ʉɪɭɩɧɨɫɬɶ ɡɟɪɧɚ ɢɦɟɥɚ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɜ ɝɨɞɵ, ɞɨɫɬɚɬɨɱɧɨ ɨɛɟɫɩɟɱɟɧɧɵɟ ɬɟɩɥɨɦ ɢ ɜɥɚɝɨɣ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɪɚɧɧɟɫɩɟɥɵɯ ɫɨɪɬɨɜ 
(r = 0,37–0,51). ɉɪɨɞɭɤɬɢɜɧɚɹ ɤɭɫɬɢɫɬɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɪɨɠɚɹ 
ɡɟɪɧɚ ɜɧɨɫɢɥɚ ɜ ɝɨɞɵ, ɞɨɫɬɚɬɨɱɧɨ ɨɛɟɫɩɟɱɟɧɧɵɟ ɜɥɚɝɨɣ (r = 0,35–0,80). ȼ ɱɢɫɥɟ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɵɫɨɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɵɞɟɥɟɧɵ: Ɉɪɢɨɧ 
(Ɉɦɫɤɚɹ ɨɛɥɚɫɬɶ), ɑɚɪɨɞɟɣ (Ⱥɥɬɚɣɫɤɢɣ ɤɪɚɣ), Ariban (Ƚɨɥɥɚɧɞɢɹ), Bredy (ɂɪɥɚɧɞɢɹ), 
Borrus (ɉɨɥɶɲɚ), Carlotte  (Ɏɪɚɧɰɢɹ), Otter755 (ɋɒȺ) ɢ ɞɪɭɝɢɟ. 
 

Ɍɚɛɥɢɰɚ 2. ɂɫɬɨɱɧɢɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɜɫɚ  
ɤ ɜɨɡɛɭɞɢɬɟɥɹɦ ɝɨɥɨɜɧɟɜɵɯ   ɛɨɥɟɡɧɟɣ ɢ ɤɨɪɨɧɱɚɬɨɣ ɪɠɚɜɱɢɧɟ 

 
№ ɩɨ 

ɤɚɬɚɥɨɝɭ ȼɂɊ 
ɋɨɪɬ ɉɪɨɢɫɯɨɠɞɟɧɢɟ ȼɢɞ, ɪɚɡɧɨɜɢɞɧɨɫɬɶ 

ɤ-12130 Sirene  Ɏɪɚɧɰɢɹ  A. sativa, v. montana 

ɤ-12169 Tarra  Ⱥɜɫɬɪɢɹ  A. sativa, v. aurea  

ɤ-11181 Russel  Ʉɚɧɚɞɚ  A. sativa, v. mutica 

ɤ-13505 Fidler  Ʉɚɧɚɞɚ  A. sativa, v. mutica 

ɤ-11568 Santee  ɋɒȺ A. sativa, v. mutica 

ɤ-11573 Tioga  ɋɒȺ  A. sativa, v. mutica 

ɤ-11613 Gaucu  ɋɒȺ A. sativa, v. mutica 

ɤ-11815 D -104 ɉɟɪɭ A. sativa, v. aurea 

ɤ-11888 A 2 ɗɤɜɚɞɨɪ A. sativa, v. mutica 

ɤ-13545 Ohau  ɇɨɜɚɹ Ɂɟɥɚɧɞɢɹ A. sativa, v. mutica 

 

Ɂɟɪɧɨ ɨɜɫɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɤɨɪɦɨɜɵɟ ɰɟɥɢ ɢ ɫɥɭɠɢɬ ɫɵɪɶɟɦ ɞɥɹ ɩɢɳɟɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɉɪɨɜɟɞɟɧɧɨɟ ɧɚɦɢ ɢɡɭɱɟɧɢɟ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɡɟɪɧɚ ɧɚ 
ɲɢɪɨɤɨɦ ɧɚɛɨɪɟ ɫɨɪɬɨɜ ɨɜɫɚ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɡɚɪɭɛɟɠɧɨɣ ɫɟɥɟɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɶɧɨ 
ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜɨɩɪɨɫɚ ɜ ɋɟɜɟɪɧɨɦ Ɂɚɭɪɚɥɶɟ ɢ ɨɩɪɟɞɟɥɢɬɶ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɟɥɟɤɰɢɢ ɜ ɞɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɨɜɵɲɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɛɟɥɤɚ ɜ ɡɟɪɧɟ (13,56–14,34 %) 

ɫɪɟɞɢ ɩɥɟɧɱɚɬɵɯ ɨɛɪɚɡɰɨɜ ɜɵɞɟɥɟɧɵ: ɤ-13385 (Ɏɢɧɥɹɧɞɢɹ); ɤ-12274 (ɒɜɟɰɢɹ); ɤ-11398 

(ɋɒȺ); ɤ-11892 (ɗɤɜɚɞɨɪ); ɤ-11798 (ɉɟɪɭ). ȼɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɟɥɤɚ  ɨɬɥɢɱɚɥɢɫɶ 
ɝɨɥɨɡɟɪɧɵɟ ɮɨɪɦɵ ɢɡ Ƚɟɪɦɚɧɢɢ, Ɏɪɚɧɰɢɢ ɢ Ʉɢɬɚɹ: ɐɟɡɚɪɶ (15,75 %), Nuprime 
(14,75 %), ɘɣ-Ɇɚɣ (15,71 %).  

Ʉɨɪɦɨɜɵɟ ɢ ɩɢɳɟɜɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɡɟɪɧɚ ɨɜɫɚ ɜ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɨɬ 
ɧɚɥɢɱɢɹ ɢ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɚɦɢɧɨɤɢɫɥɨɬ, ɜ ɱɚɫɬɧɨɫɬɢ ɥɢɡɢɧɚ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɥɢɡɢɧ 
ɥɢɦɢɬɢɪɭɟɬ ɩɢɬɚɬɟɥɶɧɭɸ ɰɟɧɧɨɫɬɶ ɛɟɥɤɚ ɨɜɫɚ. ɋɪɟɞɢ ɢɡɭɱɚɟɦɵɯ ɧɨɦɟɪɨɜ ɜɵɞɟɥɟɧɵ 
ɨɛɪɚɡɰɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɥɢɡɢɧɚ ɜ ɛɟɥɤɟ 4,0 % ɢ ɛɨɥɟɟ, ɚ ɫɨɪɬɚ ɑɟɪɤɚɫɫɤɢɣ 1 (ɑɟɪɤɚɫɫɤɚɹ 
ɨɛɥɚɫɬɶ) ɢ WW 17068 (ɒɜɟɰɢɹ) ɫɩɨɫɨɛɧɵ ɧɚɤɚɩɥɢɜɚɬɶ ɥɢɡɢɧɚ ɛɨɥɟɟ 5,0 %. ȼ ɤɚɱɟɫɬɜɟ 
ɢɫɬɨɱɧɢɤɨɜ, ɫɨɱɟɬɚɸɳɢɯ ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ ɜ ɡɟɪɧɟ ɫ ɩɨɜɵɲɟɧɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɥɢɡɢɧɚ ɜ ɛɟɥɤɟ, ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɨɪɬɚ: Shearer (ɤ-11917, 

ɒɨɬɥɚɧɞɢɹ); Krukanicky bezplicky (ɤ-11342, ɑɋɋɊ); ɦɟɫɬɧɵɣ (ɤ-6950, ɘɝɨɫɥɚɜɢɹ); 
Nuprime (ɤ-11630, Ɏɪɚɧɰɢɹ). 

ɇɟ ɦɟɧɟɟ ɜɚɠɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ ɡɟɪɧɚ ɨɜɫɚ – ɩɥɟɧɱɚɬɨɫɬɶ. ɉɢɬɚɬɟɥɶɧɵɟ 
ɤɚɱɟɫɬɜɚ ɰɜɟɬɤɨɜɵɯ ɱɟɲɭɣ ɨɜɫɚ ɨɱɟɧɶ ɧɢɡɤɢɟ, ɩɨɷɬɨɦɭ ɫɧɢɠɟɧɢɟ ɩɥɟɧɱɚɬɨɫɬɢ  
ɭɥɭɱɲɚɟɬ ɟɝɨ ɤɨɪɦɨɜɵɟ ɢ ɩɢɳɟɜɵɟ ɞɨɫɬɨɢɧɫɬɜɚ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɧɢɡɤɨɣ 
ɩɥɟɧɱɚɬɨɫɬɢ ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ: Ƚɟɪɤɭɥɟɫ (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ); ɋɚɧɬɚ (Ʌɚɬɜɢɹ); 
ɋɢɞɚɛɪɟɫ (Ʌɢɬɜɚ); ɪɹɞ ɨɛɪɚɡɰɨɜ ɢɡ Ɏɢɧɥɹɧɞɢɢ (ɤ-13385, ɤ-13387, ɤ-12282, ɤ-13273,      

ɤ-13384); ɒɜɟɰɢɢ (ɤ-12258, ɤ-12260, ɤ-12276, ɤ-12477); ɋɒȺ (ɤ-11563, ɤ-13277,           

ɤ-13278) ɢ ɞɪɭɝɢɟ. Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɛɪɚɡɰɵ  ɤ-11892 (ɗɤɜɚɞɨɪ) ɢ ɤ-11798 
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(ɉɟɪɭ), ɤɨɬɨɪɵɟ ɫɨɱɟɬɚɥɢ ɧɢɡɤɭɸ ɩɥɟɧɱɚɬɨɫɬɶ (20,05–20,25 %) ɫ ɩɨɜɵɲɟɧɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɛɟɥɤɚ (13,56–13,82 %). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɧɨɝɨɥɟɬɧɟɟ ɢɡɭɱɟɧɢɟ ɤɨɥɥɟɤɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɧɨɝɨ 
Ɂɚɭɪɚɥɶɹ ɩɨɡɜɨɥɢɥɨ ɜɵɞɟɥɢɬɶ ɝɟɧɟɬɢɱɟɫɤɢɟ ɢɫɬɨɱɧɢɤɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɨɫɧɨɜɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɫɟɥɟɤɰɢɢ. ɇɚ ɢɯ ɨɫɧɨɜɟ ɫɨɡɞɚɧɨ 9 ɧɨɜɵɯ ɫɨɪɬɨɜ, ɬɪɢ ɢɡ ɤɨɬɨɪɵɯ (Ɇɟɝɢɨɧ, 
Ɍɚɥɢɫɦɚɧ, Ɉɬɪɚɞɚ) ɜɧɟɫɟɧɵ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɪɟɟɫɬɪ ɢ ɭɫɩɟɲɧɨ ɜɨɡɞɟɥɵɜɚɸɬɫɹ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɨɞɢɧ (Ɏɨɦɚ) ɧɚɯɨɞɢɬɫɹ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɫɨɪɬɨɢɫɩɵɬɚɧɢɢ. 
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