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ȼȼȿȾȿɇɂȿ 
 

ɉɪɨɰɟɫɫ ɢɡɭɱɟɧɢɹ ɩɨɩɭɥɹɰɢɣ ɪɚɫɬɟɧɢɣ ɧɟ ɬɨɥɶɤɨ ɜɧɨɫɢɬ ɜɤɥɚɞ ɜ 

ɷɤɨɥɨɝɢɸ, ɛɨɬɚɧɢɤɭ, ɮɢɡɢɨɥɨɝɢɸ ɪɚɫɬɟɧɢɣ ɧɨ ɬɚɤɠɟ ɢɦɟɟɬ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ 

ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ – ɢɡɭɱɟɧɢɟ ɩɪɟɞɩɨɫɵɥɨɤ ɢ ɦɟɯɚɧɢɡɦɨɜ ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ 

ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɨɩɭɥɹɰɢɣ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɮɢɬɨɰɟɧɨɡɚɯ (Ɋɚɛɨɬɧɨɜ, 1950). Ɉɫɨɛɟɧɧɨ ɷɬɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɩɨɩɭɥɹɰɢɣ 

ɪɟɞɤɢɯ ɢ ɢɫɱɟɡɚɸɳɢɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ (ɷɧɞɟɦɢɤɨɜ, ɪɟɥɢɤɬɨɜ ɢ ɬ.ɞ.). ɂɡɭɱɟɧɢɟ 

ɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ 

ɩɨɦɨɠɟɬ ɩɪɨɜɟɫɬɢ ɨɛɴɟɤɬɢɜɧɭɸ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɢɯ ɩɨɩɭɥɹɰɢɣ ɢ ɜ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɪɝɚɧɢɡɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɢɯ ɨɯɪɚɧɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɟ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɡɧɚɧɢɣ ɨɛ ɷɤɨɥɨɝɢɢ ɢ ɦɨɪɮɨɥɨɝɢɢ ɜɢɞɨɜ ɦɨɠɧɨ ɞɟɥɚɬɶ 

ɜɵɜɨɞɵ ɨɛ ɢɯ ɜɢɞɨɜɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. ɇɨ ɷɬɨɝɨ ɧɟ ɜɫɟɝɞɚ ɞɨɫɬɚɬɨɱɧɨ. 

ɇɚɩɪɢɦɟɪ, ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɪ. Trollius ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ 

ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɪɟɜɢɡɢɸ ɞɚɧɧɨɝɨ ɪɨɞɚ 

(Doroszewska, 1974). Ɉɛɴɟɦ ɪɨɞɚ ɬɪɚɤɬɭɟɬɫɹ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɩɨ-ɪɚɡɧɨɦɭ 

(Luferov et. al., 2018). ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɞɥɹ ɪɟɲɟɧɢɹ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ 

ɩɪɨɛɥɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɥɟɤɭɥɹɪɧɵɟ ɞɚɧɧɵɟ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ 

ɝɟɧɟɬɢɱɟɫɤɨɣ ɨɛɨɫɨɛɥɟɧɧɨɫɬɢ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɜɢɞɨɜ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɝɟɧɨɦɧɵɟ. 

Ɂɧɚɧɢɟ ɨ ɬɨɦ, ɤ ɤɚɤɨɦɭ ɜɢɞɭ ɨɬɧɨɫɢɬɫɹ ɬɨ ɢɥɢ ɢɧɨɟ ɪɚɫɬɟɧɢɟ ɜɚɠɧɨ ɫ 

ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɬ.ɤ. ɭ ɤɚɠɞɨɝɨ ɜɢɞɚ ɪɚɫɬɟɧɢɣ ɢɦɟɸɬɫɹ ɫɜɨɢ 

ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɜɢɞɨɫɩɟɰɢɮɢɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɧɚɩɪɢɦɟɪ, 

ɛɟɥɤɨɜɨɣ ɩɪɢɪɨɞɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɧɭɠɞ ɦɟɞɢɰɢɧɵ 

(Gupta, 1988, Chakraborty, 2018), ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɪɚɞɢɰɢɨɧɧɨɣ (Rajendran et. 

al., 2000). 

Ɉɛɴɟɤɬɚɦɢ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɸɬɫɹ ɩɨɩɭɥɹɰɢɢ ɜɢɞɨɜ ɪ. Trollius, 

ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɘɠɧɨɣ ɋɢɛɢɪɢ, ɜ ɱɚɫɬɧɨɫɬɢ T. asiaticus L., 
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T. vitalii Stepanov., T. sibiricus Schipcz., T. kolonok Stepanov., T. altaicus C.A. 

Mey ɢ T. europaeus L. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɩɪɨɜɟɞɟɧɢɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɩɨɩɭɥɹɰɢɨɧɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ 

ɢ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɨɜ ɜɢɞɨɜ ɪ. Trollius, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɘɠɧɨɣ ɋɢɛɢɪɢ 

Ɂɚɞɚɱɢ: 
 

1. ɂɡɭɱɢɬɶ ɝɟɧɟɬɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ ɩɨɩɭɥɹɰɢɣ ɜɢɞɨɜ ɪ. Trollius 

ɫ ɩɨɦɨɳɶɸ ISSR-PCR ɦɟɬɨɞɚ; 
 

2. Ɉɩɪɟɞɟɥɢɬɶ ɭɪɨɜɟɧɶ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ 

ɩɨɩɭɥɹɰɢɹɦɢ ɜɢɞɨɜ ɪ. Trollius; 

3. ɉɪɨɜɟɫɬɢ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɢɞɨɜ ɪ. Trollius ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ITS, matK ɢ rbcL ɦɚɪɤɟɪɨɜ. 
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ȽɅȺȼȺ 1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊЫ 
 

1.1 Ɉɛщɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪ. Trollius 
 

Ɋɨɞ Ʉɭɩɚɥɶɧɢɰɚ (Trollius L.) ɨɬɧɨɫɢɬɫɹ ɤ ɫɟɦɟɣɫɬɜɭ Ʌɸɬɢɤɨɜɵɟ 

(Ranunculaceae L.) ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɤɨɥɨ 35 ɜɢɞɨɜ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ 

ɨɛɥɚɫɬɹɯ ɋɟɜɟɪɧɨɝɨ ɩɨɥɭɲɚɪɢɹ, ɧɨ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ Ⱥɡɢɢ (Ɍɪɭɥɟɜɢɱ, 

2001). ȿɞɢɧɫɬɜɟɧɧɵɣ ɩɨɥɧɨɦɚɫɲɬɚɛɧɵɣ ɨɛɡɨɪ ɪɨɞɚ ɢ ɟɝɨ ɪɟɜɢɡɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɦɨɧɨɝɪɚɮɢɢ Ⱦɨɪɨɠɟɜɫɤɨɣ, ɜ ɤɨɬɨɪɨɣ ɨɧɚ ɜɵɞɟɥɹɟɬ 35 ɜɢɞɨɜ 

ɢ ɪɚɡɞɟɥɹɟɬ ɢɯ ɧɚ 7 ɫɟɤɰɢɣ: Pumilotrollius (T. pumilus Don, T. micranthus Hand.-

Mazz., T. ranunculoides Hemsl., T. vaginatus Hand.-Mazz., T. farreri Stapf, 

T. sikkimensis (Brühl) grad. nov. et comb. nov. ɢ T. bhotanicus (Brühl) Mukerjee), 

Yunnanotrollius (T. yunnanensis (Franch.) Ulbr. spp. yunnanensis, ɚ ɬɚɤɠɟ ɬɚɤɢɟ 

ɮɨɪɦɵ, ɤɚɤ f. yunnanensis, f. ubra Stapf ɢ f. eupetala Stapf; spp. anemonifolius 

(Brühl) comb. nov., T. papaverus Schipcz., T. citrinus Miyabe), Acailitrollius (T. 

acaulis Lindl., T. lilacinus Bge ɢ T. afghanicus Hedge et Wandelbo), Longipetala 

(T. asiaticus L., T. ledebouri Bchb., T. chinensis Bge, T. hondoensis Nakai, T. 

macropetalus F. Schm., T. sibiricus Schipcz., T. kytmanovii Reverd.), Trollius (T. 

europeaeus L. var. europaeus ɢ var. transsilvanicus (Schur) Bl, T. apertus (Perf.) 

Igosh., T. altaicus C.A.M. var altaicus ɢ var. sajanensis Malyschev, T. 

dschungaricus Reg. ɢ T. ranunculinus (Smith) Stearn), Insulaetrollius (T. 

riederianus Fisch. et Mey. var. riederianus ɢ var. japonicus (Miq.) Ohwi, T. 

pulcher Makino, T. membranostylis Hulten, T. chartosepalus Schipcz. ɢ T. 

schipczinskii Miyabe) ɢ Laxotrollius (T. laxus Salib. ɫ ɞɜɭɦɹ ɜɚɪɢɚɰɢɹɦɢ – var. 

laxus ɢ var. albiflorus Gray). Ɉɞɧɚɤɨ, ɨɧɚ ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɷɬɢ 

ɜɢɞɵ ɧɚɫɬɨɥɶɤɨ ɩɨɥɢɦɨɪɮɧɵ, ɱɬɨ ɪɚɡɥɢɱɢɬɶ ɢɯ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɨ 

(Doroszewska, 1974). ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɜɵɞɟɥɹɟɬɫɹ 19-20 ɜɢɞɨɜ (Luferov 

et. al., 2018), ɢɡ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɶɲɟɟ ɪɚɡɧɨɨɛɪɚɡɢɟ (ɨɤɨɥɨ 12 ɜɢɞɨɜ) 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɋɢɛɢɪɢ (Erst et. al., 2018). 
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Ʉɭɩɚɥɶɧɢɰɵ – ɷɬɨ ɬɪɚɜɹɧɢɫɬɵɟ ɞɢɤɨɪɚɫɬɭɳɢɟ ɦɧɨɝɨɥɟɬɧɢɟ ɪɚɫɬɟɧɢɹ, 

ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɥɭɝɨɜɵɯ ɬɪɚɜɨɫɬɨɟɜ ɢ ɥɟɫɧɵɯ ɦɟɫɬɧɨɫɬɟɣ (Ʉɨɧɫɩɟɤɬ 

ɮɥɨɪɵ Ⱥɡɢɚɬɫɤɨɣ Ɋɨɫɫɢɢ, 2012). 

ɐɜɟɬɤɢ ɨɛɨɟɩɨɥɵɟ, ɚɤɬɢɧɨɦɨɪɮɧɵɟ, ɞɨɜɨɥɶɧɨ ɤɪɭɩɧɵɟ (20-50 ɦɦ ɜ 

ɞɢɚɦ.), ɨɞɢɧɨɱɧɵɟ ɧɚ ɜɟɪɯɭɲɤɚɯ ɫɬɟɛɥɹ ɢ ɟɝɨ ɜɟɬɜɟɣ. Ɉɤɨɥɨɰɜɟɬɧɢɤ ɞɜɨɣɧɨɣ, 

ɠɺɥɬɵɣ, ɨɪɚɧɠɟɜɵɣ ɢɥɢ ɤɪɚɫɧɨ-ɨɪɚɧɠɟɜɵɣ. ɑɚɲɟɥɢɫɬɢɤɢ ɩɪɢ ɩɥɨɞɚɯ 

ɨɩɚɞɚɸɳɢɟ, ɜ ɱɢɫɥɟ 5-20(30), ɨɬ ɹɣɰɟɜɢɞɧɵɯ ɞɨ ɩɨɱɬɢ ɨɤɪɭɝɥɵɯ. Ʌɟɩɟɫɬɤɢ- 

ɧɟɤɬɚɪɧɢɤɢ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɭɡɤɢɟ, ɱɟɦ ɱɚɲɟɥɢɫɬɢɤɢ, ɢ ɨɛɵɱɧɨ ɤɨɪɨɱɟ ɢɯ, 

ɨɪɚɧɠɟɜɵɟ, ɜ ɱɢɫɥɟ 5-20. Ɍɵɱɢɧɤɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ, ɫ ɬɨɧɤɢɦɢ ɧɢɬɹɦɢ. 

Ƚɢɧɟɰɟɣ ɚɩɨɤɚɪɩɧɵɣ, ɢɡ 5-15(20) ɩɥɨɞɨɥɢɫɬɢɤɨɜ ɫ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ 

ɫɟɦɹɡɚɱɚɬɤɚɦɢ. ɉɥɨɞɵ ɢɡ 5-15(20) ɛɨɥɟɟ-ɦɟɧɟɟ ɫɪɨɫɲɢɯɫɹ ɛɥɢɡ ɨɫɧɨɜɚɧɢɹ 

ɢɥɢ ɫɜɨɛɨɞɧɵɯ ɥɢɫɬɨɜɨɤ. ɋɟɦɟɧɚ ɱɺɪɧɵɟ, ɛɥɟɫɬɹɳɢɟ. Ƚɨɥɵɟ ɦɧɨɝɨɥɟɬɧɢɤɢ 

20-80 ɫɦ ɜɵɫɨɬɨɣ ɫ ɩɪɹɦɨɫɬɨɹɱɢɦ ɫɬɟɛɥɟɦ ɢ ɦɨɱɤɨɜɚɬɵɦɢ ɤɨɪɧɹɦɢ. 

ɉɪɢɤɨɪɧɟɜɵɟ ɥɢɫɬɶɹ ɫ ɞɥɢɧɧɵɦɢ ɱɟɪɟɲɤɚɦɢ ɢ ɩɚɥɶɱɚɬɨ-ɪɚɡɞɟɥɺɧɧɵɦɢ 

ɩɥɚɫɬɢɧɤɚɦɢ, ɢɡ ɤɨɬɨɪɵɯ ɫɚɦɵɟ ɜɟɪɯɧɢɟ ɱɚɫɬɨ ɩɨɱɬɢ ɫɢɞɹɱɢɟ (ɐɜɟɥɺɜ, 2001). 

ɉɨɥɧɵɣ ɨɧɬɨɝɟɧɟɡ ɤɭɩɚɥɶɧɢɰ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɢ ɞɥɢɬɫɹ ɱɭɬɶ 

ɛɨɥɟɟ 50 ɥɟɬ (Ⱥɤɲɟɧɰɟɜ, 2006). 

Ɋɚɫɬɟɧɢɹ ɪɨɞɚ Trollius ɹɜɥɹɸɬɫɹ ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ, ɨɛɥɚɞɚɸɳɢɦɢ 

ɩɪɨɬɢɜɨɜɢɪɭɫɧɵɦɢ (Li et. al., 2002, Cai et.al., 2006) ɢ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ (Wang et.al., 2004). Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɨɬɜɚɪɨɜ 

ɢ ɷɤɫɬɪɚɤɬɨɜ ɞɥɹ ɥɟɱɟɧɢɹ ɬɚɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɤɚɤ ɈɊȼɂ, ɛɪɨɧɯɢɬ, ɮɚɪɢɧɝɢɬ, 

ɨɫɬɪɵɣ ɬɢɦɩɚɧɢɬ, ɬɨɧɡɢɥɥɢɬ, ɚ ɬɚɤɠɟ ɞɥɹ ɥɟɱɟɧɢɹ ɚɮɬɨɡɧɵɯ ɹɡɜ ɜ ɩɨɥɨɫɬɢ 

ɪɬɚ. Ɍɚɤ ɤɚɤ ɨɬɜɚɪɵ ɢɡ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, T. macropetalus 

ɫɩɨɫɨɛɧɵ ɫɧɢɠɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ, ɢɯ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɥɟɱɟɧɢɹ ɨɫɬɪɨɝɨ ɨɬɢɬɚ, 

ɥɢɦɮɚɧɝɢɬɚ, ɤɨɧɴɸɧɤɬɢɜɢɬɚ, ɞɥɹ ɫɧɢɠɟɧɢɹ ɫɢɦɩɬɨɦɨɜ ɩɪɢ ɚɩɩɟɧɞɢɰɢɬɟ ɢ 

ɞɢɡɟɧɬɟɪɢɢ (Witkowska-Banaszczak, 2015). ȼ ɧɚɪɨɞɧɨɣ ɦɟɞɢɰɢɧɟ ɰɜɟɬɤɢ T. 

europaeusɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɥɟɱɟɧɢɹ ɰɢɧɝɢ, ɬ.ɤ. ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɢɬɚɦɢɧɚ C (Gruenwald et al., 2004). 
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Trollius asiaticus L. ɋɬɟɛɟɥɶ ɩɪɹɦɨɣ, ɩɪɨɫɬɨɣ ɢɥɢ ɜɟɬɜɢɫɬɵɣ, 10—80 ɫɦ 

ɜɵɫ., ɫ 1, ɪɟɠɟ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɰɜɟɬɤɚɦɢ, ɩɪɢ ɨɫɧɨɜɚɧɢɢ ɨɞɟɬɵɣ ɨɫɬɚɬɤɚɦɢ 

ɩɪɨɲɥɨɝɨɞɧɢɯ ɥɢɫɬɶɟɜ. ɉɪɢɤɨɪɧɟɜɵɟ ɥɢɫɬɶɹ ɧɚ ɞɥɢɧɧɵɯ ɱɟɪɟɲɤɚɯ, 

ɩɥɚɫɬɢɧɤɢ ɢɯ ɜ ɨɱɟɪɬɚɧɢɢ ɩɹɬɢɭɝɨɥɶɧɵɟ, ɞɨ ɨɫɧɨɜɚɧɢɹ ɪɚɫɫɟɱɟɧɧɵɟ ɧɚ 5 

ɪɨɦɛɢɱɟɫɤɢɯ ɫɟɝɦɟɧɬɨɜ, ɝɥɭɛɨɤɨ ɧɚɞɪɟɡɚɧɧɵɯ ɧɚ ɧɟɪɚɜɧɨɡɭɛɱɚɬɵɟ ɞɨɥɶɤɢ. 

ɋɬɟɛɥɟɜɵɟ ɥɢɫɬɶɹ ɜ ɱɢɫɥɟ 1—5, ɧɢɠɧɢɟ ɱɟɪɟɲɤɨɜɵɟ, ɜɟɪɯɧɢɟ ɫɢɞɹɱɢɟ, ɫ 

ɩɥɚɫɬɢɧɤɚɦɢ, ɫɯɨɞɧɵɦɢ ɫ ɩɪɢɤɨɪɧɟɜɵɦɢ, ɧɨ ɤɜɟɪɯɭ ɦɟɥɶɱɚɸɳɢɦɢ. ɐɜɟɬɤɢ 

ɤɪɭɩɧɵɟ, ɞɨ 5 ɫɦ ɜ ɞɢɚɦɟɬɪɟ. ɑɚɲɟɥɢɫɬɢɤɢ ɨɪɚɧɠɟɜɨ-ɤɪɚɫɧɵɟ, ɜ ɱɢɫɥɟ 10— 

20, ɲɢɪɨɤɨɷɥɥɢɩɬɢɱɟɫɤɢɟ ɢɥɢ ɨɛɪɚɬɧɨɹɣɰɟɜɢɞɧɵɟ. Ʌɟɩɟɫɬɤɢ ɜ 2—3 ɪɚɡɚ 

ɞɥɢɧɧɟɟ ɬɵɱɢɧɨɤ ɢ ɪɚɜɧɵ ɱɚɲɟɥɢɫɬɢɤɚɦ, ɨɪɚɧɠɟɜɨ-ɤɪɚɫɧɵɟ, ɩɨɫɬɟɩɟɧɧɨ ɨɬ 

ɨɫɧɨɜɚɧɢɹ ɤɜɟɪɯɭ ɪɚɫɲɢɪɟɧɧɵɟ ɢ ɧɚ ɜɟɪɯɭɲɤɟ ɡɚɨɫɬɪɟɧɧɵɟ. ɉɥɨɞ ɢɡ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɥɢɫɬɨɜɨɤ, 10—11 ɦɦ ɞɥɢɧɨɣ, ɫ ɤɨɪɨɬɤɢɦ (0.5—1 ɦɦ) 

ɧɨɫɢɤɨɦ, ɭ ɨɫɧɨɜɚɧɢɹ ɡɚɝɧɭɬɵɦ ɜɧɭɬɪɶ (ɗɥɟɤɬɪɨɧɧɵɣ ɤɚɬɚɥɨɝ ɫɨɫɭɞɢɫɬɵɯ 

ɪɚɫɬɟɧɢɣ, 2019). ɉɪɟɞɩɨɱɢɬɚɟɬ ɦɨɤɪɵɟ ɦɟɫɬɚ ɧɚ ɥɭɝɚɯ, ɜ ɥɟɫɚ. ȼɢɞ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɢɬɚɹ, Ʉɚɡɚɯɫɬɚɧɚ, Ɇɨɧɝɨɥɢɢ ɢ ɜ ɸɠɧɨɣ 

ɱɚɫɬɢ ɋɢɛɢɪɢ (Flora of China, 2019). 

ȼɟɝɟɬɚɰɢɹ ɪɚɫɬɟɧɢɹ ɞɥɢɬɫɹ ɨɤɨɥɨ 4 ɦɟɫɹɰɟɜ – ɫ ɤɨɧɰɚ ɦɚɹ ɞɨ ɫɟɪɟɞɢɧɵ 

ɫɟɧɬɹɛɪɹ. Ɋɨɫɬ ɧɚɞɡɟɦɧɵɯ ɩɨɛɟɝɨɜ ɩɪɨɢɫɯɨɞɢɬ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨ: ɞɥɢɧɚ 

ɩɪɢɤɨɪɧɟɜɵɯ ɥɢɫɬɶɟɜ ɞɨɫɬɢɝɚɟɬ ɞɨ 25 ɫɦ (ɜ ɢɸɧɟ) ɢ 11-14 ɫɦ ɜ ɦɚɟ ɡɚ ɩɟɪɜɵɟ 

5-7 ɞɧɟɣ ɜɟɝɟɬɚɰɢɢ (Ɏɪɢɡɟɧ, 1993). 

Ⱦɚɧɧɵɯ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɪɚɡɥɢɱɧɵɯ ɷɤɫɬɪɚɤɬɨɜ ɢɥɢ ɨɬɜɚɪɨɜ ɢɡ 

ɪɚɫɬɟɧɢɣ ɞɚɧɧɨɝɨ ɜɢɞɚ ɧɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ. 

Trollius vitalii Stepanov. ɋɬɟɛɟɥɶ ɩɪɨɫɬɨɣ ɢɥɢ ɜɟɬɜɢɫɬɵɣ, 1-2 

ɰɜɟɬɤɨɜɵɣ. Ʌɢɫɬɶɹ ɜ ɨɫɧɨɜɚɧɢɢ ɫɬɟɛɥɹ ɱɟɲɭɟɜɢɞɧɵɟ. ɉɪɢɤɨɪɧɟɜɵɟ ɥɢɫɬɶɹ ɜ 

ɱɢɫɥɟ 1-4, ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɞɥɢɧɧɨɱɟɪɟɲɤɨɜɵɟ (ɞɨ 1/2 ɫɬɟɛɥɹ), ɜɟɪɯɧɢɟ 

ɫɬɟɛɥɟɜɵɟ – ɫɢɞɹɱɢɟ. ɉɥɚɫɬɢɧɤɚ ɥɢɫɬɚ ɩɚɥɶɱɚɬɨ-ɩɹɬɢɪɚɡɞɟɥɶɧɚɹ ɧɚ 

ɪɨɦɛɢɱɟɫɤɢɟ, ɝɥɭɛɨɤɨ ɧɚɞɪɟɡɚɧɧɵɟ (ɧɚ 3/4 – 5/6) ɞɨɥɢ. ɐɜɟɬɤɢ ɤɪɭɩɧɵɟ 4-5 

ɫɦ ɜ ɞɢɚɦɟɬɪɟ. ɑɚɲɟɥɢɫɬɢɤɢ ɹɪɤɨ-ɨɪɚɧɠɟɜɵɟ (ɜ ɝɟɪɛɚɪɢɢ ɠɟɥɬɟɸɳɢɟ), 

ɫɧɚɪɭɠɢ ɤɪɚɫɧɨɜɚɬɵɟ, ɜ ɱɢɫɥɟ 16-25, ɹɣɰɟɜɢɞɧɨ-ɷɥɥɢɩɬɢɱɟɫɤɢɟ, ɜɜɟɪɯɭ 
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ɡɭɛɱɚɬɵɟ, 2-3 ɫɦ ɞɥɢɧɨɣ, 1,5-3 ɫɦ ɲɢɪɢɧɨɣ, ɥɟɩɟɫɬɤɢ ɥɢɧɟɣɧɵɟ 15-20 ɦɦ 

ɞɥɢɧɨɣ, 1-1,5 ɦɦ ɲɢɪɢɧɨɣ, ɤɜɟɪɯɭ ɡɚɨɫɬɪɺɧɧɵɟ, ɩɨɱɬɢ ɪɚɜɧɵɟ ɢɥɢ ɜ 1,5 ɪɚɡɚ 

ɤɨɪɨɱɟ ɱɚɲɟɥɢɫɬɢɤɨɜ ɢ ɜ 2 ɪɚɡɚ ɞɥɢɧɧɟɟ ɬɵɱɢɧɨɤ. Ɂɚɜɹɡɢ ɢɫɤɪɢɜɥɺɧɧɵɟ 3-3,5 

ɦɦ. ɋɬɨɥɛɢɤ ɩɨ ɞɥɢɧɟ ɪɚɜɟɧ ɡɚɜɹɡɢ. Ʌɢɫɬɨɜɤɢ 1-1,5 ɫɦ ɞɥɢɧɧɨɣ ɫ ɧɨɫɢɤɨɦ 3-5 

ɦɦ ɞɥɢɧɨɣ, ɨɬɨɝɧɭɬɵɦ ɜ ɫɬɨɪɨɧɭ ɨɬ ɨɫɢ ɥɢɫɬɨɜɤɢ ɧɚ 30-90. Ɇɧɨɝɨɥɢɫɬɨɜɤɚ 

ɨɤɨɥɨ 1 ɫɦ ɜ ɞɢɚɦɟɬɪɟ (ɋɬɟɩɚɧɨɜ, 1994). 

Ʉɭɩɚɥɶɧɢɰɚ ȼɢɬɚɥɢɹ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɫɭɛɚɥɶɩɢɣɫɤɢɯ ɥɭɝɨɜ, ɧɨ ɬɚɤɠɟ 

ɜɫɬɪɟɱɚɟɬɫɹ ɩɨ ɛɟɪɟɝɚɦ ɪɟɤ, ɨɡɺɪ, ɤɥɸɱɚɦ ɢ ɜɟɪɯɨɜɵɦ ɛɨɥɨɬɚɦ. 

ɇɟɬ ɫɜɟɞɟɧɢɣ ɨ ɦɟɞɢɰɢɧɫɤɨɦ ɩɪɢɦɟɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɷɤɫɬɪɚɤɬɨɜ 

ɤɭɩɚɥɶɧɢɰɵ ȼɢɬɚɥɢɹ, ɬ.ɤ. ɜɢɞ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɦɟɟɬ ɫɩɨɪɧɨɟ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɦɟɲɚɟɬ ɩɪɨɜɨɞɢɬɶ ɪɚɡɥɢɱɧɵɟ 

ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɚɧɚɥɢɡɵ ɞɚɧɧɨɝɨ ɜɢɞɚ ɤɭɩɚɥɶɧɢɰ. 

ȼɢɞ ɫɱɢɬɚɟɬɫɹ ɭɹɡɜɢɦɵɦ, ɢ ɟɝɨ ɱɢɫɥɟɧɧɨɫɬɶ ɫɨɤɪɚɳɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ 

ɜɥɢɹɧɢɹ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɮɚɤɬɨɪɚ – ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɪɨɝ, ɬɭɪɢɫɬɢɱɟɫɤɢɯ ɡɨɧ 

ɨɬɞɵɯɚ ɢ ɫɛɨɪɚ ɪɚɫɬɟɧɢɹ ɞɥɹ ɛɭɤɟɬɨɜ (Ʉɪɚɫɧɚɹ ɤɧɢɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 

2012). 

ɇ.ȼ. ɋɬɟɩɚɧɨɜ, ɨɩɢɫɵɜɚɹ T. vitalii Stepanov – ɤɭɩɚɥɶɧɢɰɭ ȼɢɬɚɥɢɹ, 

ɜɵɜɨɞɢɬ ɪɨɞɫɬɜɨ ɨɬ ɜɨɫɬɨɱɧɨɫɢɛɢɪɫɤɨɝɨ T. bargusinensis Sipl. (ɋɬɟɩɚɧɨɜ, 

1994), ɨɞɧɚɤɨ ɪɚɧɟɟ ɇ.ȼ. Ɏɪɢɡɟɧ ɜ ɦɨɧɨɝɪɚɮɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɪɨɞɚ Trollius 

ɞɥɹ Ɏɥɨɪɵ ɋɢɛɢɪɢ ɧɟ ɨɬɞɟɥɹɟɬ T. bargusinenses ɨɬ T. asiaticus (Ɏɪɢɡɟɧ, 1993). 

Ɍɚɤ ɠɟ Ⱦ.ɇ. ɒɚɭɥɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɜ ɩɪɢɧɰɢɩɟ ɢɦɟɸɳɢɟɫɹ ɞɚɧɧɵɟ ɨ 

ɮɥɨɪɟ ɜɵɫɨɤɨɝɨɪɢɣ Ɂɚɩɚɞɧɨɝɨ ɋɚɹɧɚ ɧɟ ɩɨɡɜɨɥɹɸɬ ɜɵɞɟɥɢɬɶ ɢɦɟɸɳɢɟɫɹ 

ɬɚɤɫɨɧɵ ɜ ɪɨɞɟ Trollius ɜ ɪɚɧɝ ɜɢɞɨɜ (ɒɚɭɥɨ, 2006). ȼ ɫɜɨɺɦ ɢɫɫɥɟɞɨɜɚɧɢɢ 

Ʌ.ȼ. Ȼɭɝɥɨɜɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ T. vitalii Stepanov. ɧɟ ɜɵɞɟɥɹɟɬɫɹ ɜ 

ɨɬɞɟɥɶɧɵɯ ɜɢɞ, ɭɤɚɡɵɜɚɹ ɧɚ ɦɨɪɮɨɥɨɝɢɱɟɫɤɭɸ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɫɨɛɪɚɧɧɵɯ 

ɨɛɪɚɡɰɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɞɚɧɧɵɟ ɨɪɝɚɧɢɡɦɵ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɜ 

ɨɬɞɟɥɶɧɵɣ ɜɢɞ. Ɍɚɤ ɠɟ ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɪɹɞ ɨɛɪɚɡɰɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 

ɢɡɦɟɧɱɢɜɨɫɬɢ T. asiaticus L. ȼ ɷɬɨɣ ɠɟ ɪɚɛɨɬɟ ɪɟɡɭɥɶɬɚɬɵ ɝɟɧɟɬɢɱɟɫɤɢɯ 
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ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɝɟɧɟɬɢɱɟɫɤɢ ɷɬɢ ɞɜɚ ɜɢɞɚ ɧɚɫɬɨɥɶɤɨ 

ɛɥɢɡɤɢ, ɱɬɨ ɪɚɡɞɟɥɹɬɶ ɢɯ ɧɚ ɞɜɚ ɪɨɞɫɬɜɟɧɧɵɯ ɜɢɞɚ ɧɟɬ ɧɢɤɚɤɢɯ ɨɫɧɨɜɚɧɢɣ 

(Ȼɭɝɥɨɜɚ, 2018). 

Trollius kolonok Stepanov. ɋɬɟɛɥɢ ɨɤɨɥɨ 60 ɫɦ ɜ ɜɵɫɨɬɭ, ɞɨ 100 ɫɦ ɩɪɢ 

ɩɥɨɞɨɧɨɲɟɧɢɢ, ɩɪɨɫɬɵɟ ɢɥɢ ɪɚɡɜɟɬɜɥɟɧɧɵɟ ɜɵɲɟ ɫɟɪɟɞɢɧɵ, 1–3-ɰɜɟɬɤɨɜɵɟ. 

Ȼɚɡɚɥɶɧɵɟ ɥɢɫɬɶɹ ɫ ɱɟɪɟɲɤɨɦ 40–70 ɫɦ; ɥɢɫɬɨɜɚɹ ɩɥɚɫɬɢɧɤɚ ɩɹɬɢɭɝɨɥɶɧɚɹ, ɞɨ 

16–26 ɫɦ ɜ ɞɢɚɦɟɬɪɟ; ɰɟɧɬɪɚɥɶɧɵɣ ɫɟɝɦɟɧɬ ɪɨɦɛɢɱɟɫɤɢɣ, 3-ɪɚɡɞɟɥɶɧɵɣ, ɩɨ 

ɤɪɚɸ ɧɚɞɪɟɡɚɧɧɨ-ɡɭɛɱɚɬɵɣ; ɛɨɤɨɜɵɟ ɫɟɝɦɟɧɬɵ ɤɨɫɨɜɟɟɪɨɜɢɞɧɵɟ. ɋɬɟɛɥɟɜɵɟ 

ɥɢɫɬɶɹ ɩɨɯɨɠɢ ɧɚ ɛɚɡɚɥɶɧɵɟ, ɤɨɪɨɬɤɨɱɟɪɟɲɤɨɜɵɟ ɢɥɢ ɫɢɞɹɱɢɟ. ɐɜɟɬɨɤ 

ɜɟɪɯɭɲɟɱɧɵɣ (5)7–8(9) ɫɦ ɜ ɞɢɚɦ. ɑɚɲɟɥɢɫɬɢɤɢ ɜ ɱɢɫɥɟ 10–12(18), 

ɬɺɦɧɨɨɪɚɧɠɟɜɵɟ, ɲɢɪɨɤɨ ɨɛɪɚɬɧɨɹɣɰɟɜɢɞɧɵɟ ɢɥɢ ɨɛɪɚɬɧɨɹɣɰɟɜɢɞɧɵɟ, 3,4–4 

× 2– 3,2 ɫɦ, ɤɪɚɹ ɰɟɥɵɟ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ ɡɭɛɱɚɬɵɟ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ. Ʌɟɩɟɫɬɤɢ 

ɥɨɩɚɬɱɚɬɨ-ɥɢɧɟɣɧɨ-ɥɚɧɰɟɬɧɵɟ, ɞɥɢɧɧɟɟ ɬɵɱɢɧɨɤ, ɧɨ ɤɨɪɨɱɟ ɱɚɲɟɥɢɫɬɢɤɨɜ, 

25–30 × 4–5 ɦɦ, 12–14-ɠɢɥɤɨɜɵɟ. Ɍɵɱɢɧɤɢ ɨɤɨɥɨ 1,5–1,7 ɫɦ. Ʌɢɫɬɨɜɨɤ 18– 

20, ɫɬɢɥɨɞɢɣ ɞɨ 3–4 ɦɦ ɞɥ. 
 

Ɉɫɧɨɜɧɵɟ ɦɟɫɬɚ ɨɛɢɬɚɧɢɹ – ɫɭɛɚɥɶɩɢɣɫɤɢɟ ɜɵɫɨɤɨɬɪɚɜɧɵɟ ɥɭɝɚ, 

ɤɨɬɨɪɵɟ ɨɛɵɱɧɵ ɭ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɥɟɫɚ ɢ ɧɢɠɟ – ɩɨ ɡɚɛɨɥɨɱɟɧɧɵɦ ɞɨɥɢɧɚɦ 

ɢ ɫɪɟɞɢ ɪɟɞɤɨɥɟɫɢɣ. Ʉɭɩɚɥɶɧɢɰɚ ɤɨɥɨɧɤɨɜɚɹ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɞɨɦɢɧɚɧɬɨɦ ɜ 

ɬɪɚɜɨɫɬɨɟ ɫɭɛɚɥɶɩɢɣɫɤɢɯ ɥɭɠɚɟɤ ɢɥɢ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɦɟɧɟɟ ɨɛɢɥɶɧɨ. 

ɉɨ ɞɚɧɧɨɦɭ ɜɢɞɭ ɬɚɤ ɠɟ ɧɟɬ ɫɜɟɞɟɧɢɣ ɨ ɦɟɞɢɰɢɧɫɤɨɦ ɩɪɢɦɟɧɟɧɢɢ 

ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɢ ɷɤɫɬɪɚɤɬɨɜ, ɬ.ɤ. ɜɢɞ ɹɜɥɹɟɬɫɹ ɧɟɞɚɜɧɨ ɨɬɤɪɵɬɵɦ, ɱɬɨ ɧɟ 

ɞɚɥɨ ɞɨɫɬɚɬɨɱɧɨ ɜɪɟɦɟɧɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɜɨɞɢɬɶ ɪɚɡɥɢɱɧɵɟ 

ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ʉɚɤ ɨɬɦɟɱɚɟɬ ɫɚɦ ɚɜɬɨɪ, ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ 

ɷɬɨɝɨ ɜɢɞɚ ɹɜɥɹɟɬɫɹ ɫɬɪɨɟɧɢɟ ɥɢɫɬɨɜɨɤ, ɢɦɟɸɳɢɯ ɞɨɜɨɥɶɧɨ ɞɥɢɧɧɵɟ ɧɨɫɢɤɢ 

ɩɪɢ ɩɥɨɞɚɯ. Ȼɥɢɡɤɢɟ ɩɨ ɞɥɢɧɟ ɧɨɫɢɤɢ ɨɬɦɟɱɟɧɵ ɭ T. vitalii, ɧɨ ɜɨ ɜɪɟɦɹ 

ɰɜɟɬɟɧɢɹ ɢ ɜ ɧɚɱɚɥɟ ɩɥɨɞɨɧɨɲɟɧɢɹ ɭ ɷɬɨɝɨ ɜɢɞɚ ɨɧɢ ɫɨɛɪɚɧɵ ɜ ɤɨɦɩɚɤɬɧɭɸ 

ɫɬɪɭɤɬɭɪɭ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɝɢɧɟɰɟɣ ɢɦɟɟɬ ɤɨɧɢɱɟɫɤɭɸ ɮɨɪɦɭ ɢ ɜɵɝɥɹɞɢɬ ɤɚɤ 

ɨɞɧɨ ɰɟɥɨɟ, ɚ ɨɬɞɟɥɶɧɵɟ ɥɢɫɬɨɜɤɢ ɩɪɢ ɷɬɨɦ ɢɦɟɸɬ ɫɟɪɩɨɜɢɞɧɭɸ ɮɨɪɦɭ. 
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Ƚɢɧɟɰɟɣ ɭ ɨɩɢɫɚɧɧɨɝɨ ɫ Ʉɭɡɧɟɰɤɨɝɨ Ⱥɥɚɬɚɭ ɜɢɞɚ ɫɨɫɬɨɢɬ, ɤɚɤ ɢ ɭ T. asiaticus, 

ɢɡ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɨɛɨɫɨɛɥɟɧɧɵɯ ɥɢɫɬɨɜɨɤ, ɧɨ ɫ ɛɨɥɟɟ ɞɥɢɧɧɵɦɢ ɜɜɟɪɯ 

ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɧɨɫɢɤɚɦɢ. Ʉɪɨɦɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɢɧɟɰɟɹ, ɧɚɣɞɟɧɧɵɟ ɪɚɫɬɟɧɢɹ 

ɨɬɥɢɱɚɸɬɫɹ ɤɪɭɩɧɵɦɢ ɥɟɩɟɫɬɤɚɦɢ ɞɨ 5 ɦɦ ɲɢɪ. ɫ 12–14 ɠɢɥɤɚɦɢ, ɛɨɥɶɲɟɣ 

ɜɵɫɨɬɨɣ ɪɚɫɬɟɧɢɹ ɢ ɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɰɜɟɬɤɚɦɢ (ɋɬɟɩɚɧɨɜ, 2018). 

Trollius sibiricus Schipcz. ɋɬɟɛɟɥɶ 20—35(40) ɫɦ ɜɵɫɨɬɨɣ, ɩɪɨɫɬɨɣ, 3- 

ɥɢɫɬɧɵɣ, ɨɞɧɨɰɜɟɬɤɨɜɵɣ. ɉɥɚɫɬɢɧɤɢ ɥɢɫɬɶɟɜ ɜ ɨɱɟɪɬɚɧɢɢ ɨɤɪɭɝɥɵɟ, 

ɩɚɥɶɱɚɬɨ-5-ɪɚɡɞɟɥɶɧɵɟ, ɫ ɪɨɦɛɢɱɟɫɤɢɦɢ ɞɨɥɹɦɢ, ɪɚɫɫɟɱɟɧɧɵɦɢ ɧɚ ɩɚɥɶɱɚɬɨ- 

ɡɭɛɱɚɬɵɟ ɞɨɥɶɤɢ. ɐɜɟɬɨɧɨɠɤɢ 1—1.5 ɫɦ ɞɥɢɧɨɣ, ɩɪɢ ɩɥɨɞɨɧɨɲɟɧɢɢ 

ɭɞɥɢɧɹɸɳɢɟɫɹ. ɐɜɟɬɤɢ 3—4 ɫɦ ɜ ɞɢɚɦɟɬɪɟ. ɑɚɲɟɥɢɫɬɢɤɢ ɜ ɱɢɫɥɟ 9—12, 

ɨɜɚɥɶɧɨ-ɪɨɦɛɢɱɟɫɤɢɟ ɢɥɢ ɨɜɚɥɶɧɨ-ɨɛɪɚɬɧɨɹɣɰɟɜɢɞɧɵɟ, ɠɟɥɬɨ-ɨɪɚɧɠɟɜɵɟ. 

Ʌɟɩɟɫɬɤɢ ɥɢɧɟɣɧɨ-ɥɚɧɰɟɬɧɵɟ, ɧɚ ɜɟɪɯɭɲɤɟ ɡɚɤɪɭɝɥɟɧɧɵɟ, ɪɚɜɧɵ ɢɥɢ ɱɭɬɶ 

ɞɥɢɧɧɟɟ ɬɵɱɢɧɨɤ, ɨɪɚɧɠɟɜɵɟ, 3-ɧɟɪɜɧɵɟ. ɉɟɫɬɢɤɢ ɨɤɨɥɨ 5.5 ɦɦ ɞɥɢɧɨɣ, ɫ 

ɛɟɥɨɜɚɬɵɦɢ, ɩɨɱɬɢ ɩɪɹɦɵɦɢ ɫɬɨɥɛɢɤɚɦɢ, ɪɚɜɧɵɦɢ ɩɨ ɞɥɢɧɟ ɡɚɜɹɡɢ. 

Ʌɢɫɬɨɜɤɢ 7—11 ɦɦ ɞɥ. ɇɨɫɢɤ 2—2.5 ɦɦ ɞɥɢɧɨɣ, ɩɪɹɦɨɣ, ɧɚ ɜɟɪɯɭɲɤɟ 

ɤɪɸɱɤɨɜɢɞɧɨ ɡɚɝɧɭɬɵɣ (ɗɥɟɤɬɪɨɧɧɵɣ ɤɚɬɚɥɨɝ ɫɨɫɭɞɢɫɬɵɯ ɪɚɫɬɟɧɢɣ, 2020). 

Ʉɭɩɚɥɶɧɢɰɚ ɫɢɛɢɪɫɤɚɹ – ɜɥɚɝɨɥɸɛɢɜɵɣ ɜɢɞ, ɜɫɬɪɟɬɢɬɶ ɟɺ ɦɨɠɧɨ ɧɚ 

ɛɨɥɨɬɢɫɬɵɯ ɥɭɝɚɯ, ɩɨ ɛɟɪɟɝɚɦ ɪɟɤ ɢ ɪɭɱɶɺɜ. ɉɪɨɢɡɪɚɫɬɚɟɬ ɨɧɚ ɜ Ȼɭɪɹɬɢɢ, 

əɤɭɬɢɢ ɢ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɹɜɥɹɟɬɫɹ ɷɧɞɟɦɢɱɧɵɦ ɪɚɫɬɟɧɢɟɦ ɞɥɹ 

ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. 

Ɉɬɜɚɪɵ ɢɡ ɰɜɟɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɜ ɧɚɪɨɞɧɨɣ ɦɟɞɢɰɢɧɟ ɞɥɹ ɥɟɱɟɧɢɹ 

ɡɚɛɨɥɟɜɚɧɢɣ ɠɟɥɭɞɤɚ, ɩɟɱɟɧɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɷɩɢɥɟɩɫɢɢ, ɫɬɟɧɨɤɚɪɞɢɢ, ɱɟɫɨɬɤɟ, 

ɨɬɟɤɚɯ ɪɚɡɥɢɱɧɨɣ ɷɬɢɨɥɨɝɢɢ, ɝɟɦɨɪɪɨɟ, ɰɢɧɝɟ, ɮɭɪɭɧɤɭɥɟɡɟ. 

Trollius altaicus C.A. Mey. Ɍɪɚɜɹɧɢɫɬɵɣ, ɤɢɫɬɟɤɨɪɧɟɜɨɣ ɦɧɨɝɨɥɟɬɧɢɤ. 

ɐɜɟɬɤɢ ɲɚɪɨɜɢɞɧɵɟ, ɨɪɚɧɠɟɜɵɟ ɢɥɢ ɡɨɥɨɬɢɫɬɨ-ɠɟɥɬɵɟ, ɫɧɚɪɭɠɢ ɢɧɨɝɞɚ 

ɤɪɚɫɧɨɜɚɬɵɟ, ɲɢɪɨɤɨɹɣɰɟɜɢɞɧɵɟ, ɤɪɭɩɧɵɟ, ɞɢɚɦɟɬɪɨɦ ɞɨ 5 ɫɦ, ɫɥɟɝɤɚ 

ɨɬɤɪɵɬɵɟ. ɑɚɲɟɥɢɫɬɢɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 10—20. Ʌɟɩɟɫɬɤɢ-ɧɟɤɬɚɪɧɢɤɢ 

ɨɪɚɧɠɟɜɵɟ, ɜ 2 ɪɚɡɚ ɤɨɪɨɱɟ ɱɚɲɟɥɢɫɬɢɤɨɜ, ɧɚ ɜɟɪɯɭɲɤɟ ɡɚɤɪɭɝɥɟɧɧɵɟ, 

ɧɟɪɚɫɲɢɪɟɧɧɵɟ, ɭɡɤɢɟ. Ɍɵɱɢɧɤɢ ɢ ɩɟɫɬɢɤɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ. ɉɵɥɶɧɢɤɢ 
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ɩɭɪɩɭɪɧɵɟ. ȼɨ ɜɪɟɦɹ ɰɜɟɬɟɧɢɹ ɜ ɰɟɧɬɪɟ ɜɢɞɧɵ ɱɟɪɧɵɟ ɩɟɫɬɢɤɢ. 

ɉɪɢɤɨɪɧɟɜɵɟ ɥɢɫɬɶɹ ɧɚ ɱɟɪɟɲɤɟ ɩɚɥɶɱɚɬɨ-ɪɚɡɞɟɥɶɧɵɟ, ɫɨɛɪɚɧɵ ɜ ɪɨɡɟɬɤɭ 

25—30 ɫɦ ɜɵɫɨɬɨɣ. ɋɬɟɛɟɥɶ ɩɪɨɫɬɨɣ, ɪɟɠɟ ɜɟɬɜɢɫɬɵɣ, ɜɵɫɨɬɨɣ ɞɨ 80—90 ɫɦ. 

ɋɬɟɛɥɟɜɵɟ ɥɢɫɬɶɹ ɫɢɞɹɱɢɟ. ɐɜɟɬɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɨɛɢɬɚɧɢɹ ɜ ɦɚɟ, 

ɢɸɧɟ. ȼ ɩɨɥɨɫɟ ɤɨɧɬɚɤɬɚ ɫ ɤɭɩɚɥɶɧɢɰɟɣ ɚɡɢɚɬɫɤɨɣ ɢ ɫ ɤɭɩɚɥɶɧɢɰɟɣ 

ɞɠɭɧɝɚɪɫɤɨɣ ɧɚ Ɍɹɧɶ-ɒɚɧɟ ɨɛɪɚɡɭɟɬ ɝɢɛɪɢɞɵ. ɉɥɨɞɵ-ɥɢɫɬɨɜɤɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɲɚɪɨɨɛɪɚɡɧɨɣ ɝɨɥɨɜɤɨɣ. ɇɨɫɢɤ ɨɬɨɝɧɭɬ ɧɚɪɭɠɭ. ɋɟɦɟɧɚ 

ɝɥɚɞɤɢɟ, ɱɟɪɧɵɟ, ɫ ɟɞɜɚ ɧɚɦɟɱɟɧɧɵɦɢ ɝɪɚɧɹɦɢ. 

Ɋɚɫɬɟɬ ɩɨ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɥɟɫɧɨɝɨ ɩɨɹɫɚ, ɧɚ ɫɭɛɚɥɶɩɢɣɫɤɢɯ ɢ 

ɚɥɶɩɢɣɫɤɢɯ ɥɭɝɚɯ. ȼ ɩɢɯɬɨɜɵɯ ɥɟɫɚɯ ɩɪɢ ɦɚɫɫɨɜɨɦ ɰɜɟɬɟɧɢɢ ɫɨɡɞɚɟɬ 

ɤɨɧɬɪɚɫɬɵ ɨɪɚɧɠɟɜɨɝɨ ɢ ɝɭɫɬɨ-ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ (Ʉɭɩɚɥɶɧɢɰɵ ɋɢɛɢɪɢ ɢ 

ɋɪɟɞɧɟɣ Ⱥɡɢɢ, 2020). 

ɗɤɫɬɪɚɤɬɵ ɚɥɬɚɣɫɤɨɣ ɤɭɩɚɥɶɧɢɰɵ ɨɛɥɚɞɚɸɬ ɢɧɝɢɛɢɪɭɸɳɢɦ ɷɮɮɟɤɬɨɦ 

ɧɚ ɪɚɡɜɢɬɢɟ (in vitro) ɬɚɤɢɯ ɛɚɤɬɟɪɢɣ, ɤɚɤ Staphylococcus aureus, Escherichia 

coli, Pseudomonas aeruginosa ɢ Streptococcus pneumoniae, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɦɨɝɭɬ ɨɫɥɚɛɥɹɬɶ ɷɮɮɟɤɬ ɨɬ ɡɚɛɨɥɟɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɨɧɢ ɜɵɡɵɜɚɸɬ (Yan, 2020). 

Trollius europaeus L. ɋɬɟɛɟɥɶ 25—60 ɫɦ ɜɵɫ., ɩɪɨɫɬɨɣ, ɨɞɧɨɰɜɟɬɤɨɜɵɣ. 

Ʌɢɫɬɶɹ ɩɚɥɶɱɚɬɨ-ɪɚɫɫɟɱɟɧɧɵɟ ɧɚ 5 ɪɨɦɛɢɱɟɫɤɢɯ, 3-ɧɚɞɪɟɡɚɧɧɵɯ ɢ 

ɨɫɬɪɨɡɭɛɱɚɬɵɯ ɞɨɥɢ; ɜɟɪɯɧɢɟ ɫɢɞɹɱɢɟ, ɧɢɠɧɢɟ ɧɚ ɱɟɪɟɲɤɚɯ. ɐɜɟɬɨɤ 2.5—3 

ɫɦ ɜ ɞɢɚɦ., ɩɨɱɬɢ ɲɚɪɨɜɢɞɧɵɣ, ɡɚɤɪɵɬɵɣ. ɑɚɲɟɥɢɫɬɢɤɢ ɜ ɱɢɫɥɟ 12—15, 

ɨɤɪɭɝɥɨ-ɹɣɰɟɜɢɞɧɵɟ, ɫɢɥɶɧɨ ɜɨɝɧɭɬɵɟ, ɩɪɢɤɪɵɜɚɸɳɢɟ ɨɞɢɧ ɞɪɭɝɨɝɨ, 

ɥɢɦɨɧɧɨ-ɠɟɥɬɵɟ. Ʌɟɩɟɫɬɤɢ ɭɡɤɢɟ, ɥɢɧɟɣɧɨ-ɩɪɨɞɨɥɝɨɜɚɬɵɟ, 6—-10 ɦɦ ɞɥ., 

ɨɪɚɧɠɟɜɵɟ, ɨɞɢɧɚɤɨɜɨɣ ɞɥɢɧɵ ɫ ɬɵɱɢɧɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɱɬɢ ɜɞɜɨɟ ɤɨɪɨɱɟ 

ɱɚɲɟɥɢɫɬɢɤɨɜ. Ʌɢɫɬɨɜɤɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ, 8 ɦɦ ɞɥ., ɫ ɤɨɪɨɬɤɢɦ ɧɨɫɢɤɨɦ (ɞɨ 

1 ɦɦ), ɤɪɭɬɨ ɡɚɝɧɭɬɵɦ ɜɧɭɬɪɶ. 

Ⱦɚɧɧɵɣ ɜɢɞ ɨɛɢɬɚɟɬ ɜ ɧɟɝɭɫɬɵɯ ɫɦɟɲɚɧɧɵɯ ɢ ɛɟɪɟɡɨɜɵɯ ɥɟɫɚɯ, ɩɨ 

ɨɩɭɲɤɚɦ, ɤɭɫɬɚɪɧɢɤɚɦ, ɧɚ ɫɵɪɨɜɚɬɵɯ ɥɭɝɚɯ. 
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ȼ ɦɟɞɢɰɢɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɜɢɬɚɦɢɧɚ ɋ ɞɥɹ 

ɥɟɱɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɰɢɧɝɢ (Maciejewska-Rutkowska, 2007). Ɉɞɧɚɤɨ 

ɞɪɭɝɢɯ ɞɚɧɧɵɯ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɦɟɞɢɰɢɧɟ, ɤɪɨɦɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɧɟɤɨɬɨɪɵɯ ɮɥɚɜɨɧɨɢɞɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɚɧɬɢɜɢɪɭɫɧɵɦ ɢ ɚɧɬɢɦɢɤɪɨɛɧɵɦ 

ɞɟɣɫɬɜɢɹɦɢ (Witkowska-Banaszczak et. al., 2015) ɧɚɣɞɟɧɨ ɧɟ ɛɵɥɨ. 

1.2 Ɇɨɥɟɤɭɥяɪɧɵɟ ɦɟɬɨɞɵ ɢɡɭɱɟɧɢя ɩɨɥɢɦɨɪɮɢɡɦɚ ɪɚɫɬɢɬɟɥɶɧɵɯ 

ɩɨɩɭɥяɰɢɣ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɩɨɩɭɥɹɰɢɣ ɪɚɫɬɟɧɢɣ 

ɫɜɹɡɚɧɨ ɫ ɢɡɭɱɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɦɚɪɤɟɪɨɜ, ɹɜɥɹɸɳɢɯɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɪɟɚɥɢɡɚɰɢɟɣ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ: ɷɬɨ ɛɟɥɤɨɜɵɟ ɦɚɪɤɟɪɵ ɢ ɦɚɪɤɟɪɵ 

ȾɇɄ (ɋɨɡɢɧɨɜ, 1985). 

ȼ ɤɚɱɟɫɬɜɟ ɛɟɥɤɨɜɵɯ ɦɚɪɤɟɪɨɜ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɡɨɮɟɪɦɟɧɬɵ 

(Markert et. al., 1959) ɢ ɡɚɩɚɫɧɵɟ ɛɟɥɤɢ ɫɟɦɹɧ (Osborne, 1907). Ɉɞɧɚɤɨ, ɪɚɛɨɬɚ 

ɫ ɛɟɥɤɚɦɢ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɬɪɭɞɧɚɹ ɢ ɦɟɧɟɟ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɚɹ, ɧɟɠɟɥɢ ɪɚɛɨɬɚ ɫ 

ɧɭɤɥɟɢɧɨɜɵɦɢ ɤɢɫɥɨɬɚɦɢ. ȼ ɞɨɜɟɫɨɤ, ɬɟɫɬɢɪɨɜɚɬɶ ɝɟɧɟɬɢɱɟɫɤɢɣ 

ɩɨɥɢɦɨɪɮɢɡɦ ɧɟ ɧɚ ɭɪɨɜɧɟ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɚ, ɚ ɧɚ ɝɟɧɨɦɧɨɦ ɭɪɨɜɧɟ ɝɨɪɚɡɞɨ 

ɛɨɥɟɟ ɩɪɚɜɢɥɶɧɵɣ ɩɨɞɯɨɞ (Ɇɭɯɢɧɚ, 2011). 

ɂɡɭɱɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɧɚ ɭɪɨɜɧɟ ɝɟɧɨɦɚ ɦɨɠɧɨ 

ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɛɨɥɶɲɢɟ ɝɪɭɩɩɵ ɦɟɬɨɞɨɜ: ɩɨɥɧɨɝɟɧɨɦɧɵɟ ɢ 

ɮɪɚɝɦɟɧɬɧɵɟ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɚ ɫ ɩɨɥɧɨɝɟɧɨɦɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ 

ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɢ ɬɪɟɛɭɸɳɟɣ ɨɩɪɟɞɟɥɺɧɧɵɯ ɧɚɜɵɤɨɜ, ɛɵɥɨ ɪɟɲɟɧɨ ɫɞɟɥɚɬɶ 

ɛɨɥɶɲɨɣ ɭɩɨɪ ɧɚ ɮɪɚɝɦɟɧɬɧɵɣ ɚɧɚɥɢɡ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 

Ɏɪɚɝɦɟɧɬɧɵɣ ɚɧɚɥɢɡ ȾɇɄ – ɚɦɩɥɢɮɢɤɚɰɢɹ ȾɇɄ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɚɣɦɟɪɨɜ, ɫɩɟɰɢɮɢɱɧɵɯ ɤ ɨɩɪɟɞɟɥɺɧɧɵɦ ɭɱɚɫɬɤɚɦ ɝɟɧɨɦɚ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɪɚɡɞɟɥɟɧɢɟɦ ɚɦɩɥɢɮɢɤɚɬɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ (ɷɥɟɤɬɪɨɮɨɪɟɡ). 

ɋ ɩɨɦɨɳɶɸ ɮɪɚɝɦɟɧɬɧɨɝɨ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ȾɇɄ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
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 Ƚɟɧɟɬɢɱɟɫɤɨɟ ɬɢɩɢɪɨɜɚɧɢɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɩɨɜɬɨɪɨɜ - SSR 

(Morgante et. al., 1993) ɢɥɢ ɭɱɚɫɬɤɨɜ ɦɟɠɞɭ ɷɬɢɦɢ ɩɨɜɬɨɪɚɦɢ - ISSR 

(Zietkiewicz et. al., 1994) 

 Ƚɟɧɨɬɢɩɢɪɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ SNP (Single Nucleotide 

Polymorphism) (Syvänen, 2001) 

 Ɏɢɧɝɟɪɩɪɢɧɬɢɧɝ (Vos, 1995) – AFLP, RAPD, SSR, ISSRɢ ɬ.ɞ. 
 

 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɮɥɭɨɪɟɫɰɟɧɰɢɹɢ ɞɪ. 
 

Ɉɞɧɨɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɥɢɦɨɪɮɢɡɦɵ (SNPs ɢɥɢ «ɫɧɢɩ») ɨɱɟɧɶ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɢ ɩɨ ɨɰɟɧɤɚɦ ɜɫɬɪɟɱɚɸɬɫɹ ɜ 1 ɢɡ 1000 ɫɥɭɱɚɟɜ ɜ ɝɟɧɨɦɚɯ 

ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ (ɪɢɫ. 1). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ 

ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ, ɨɧ ɦɨɠɟɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɧɚ 

ɮɟɧɨɬɢɩɢɱɟɫɤɨɦ ɭɪɨɜɧɟ. SNPs ɪɟɝɭɥɹɪɧɨ ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɞɥɹ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɰɟɥɟɣ ɢ ɰɟɥɟɣ ɜɵɹɫɧɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɣ ɜɚɪɢɚɰɢɢ ɜ 

ɩɨɩɭɥɹɰɢɹɯ (Haica, 1999). Ȼɨɥɶɲɢɧɫɬɜɨ SNPs ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɤɨɞɢɪɭɸɳɟɣ 

ɱɚɫɬɢ ɝɟɧɨɦɚ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɞɚɧɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ ɝɟɧɨɬɢɩɢɱɟɫɤɢɣ 

ɫɨɜɟɪɲɟɧɧɨ ɧɢɤɚɤ ɧɟ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɮɟɧɨɬɢɩɟ. Ɍɚɤ ɠɟ SNPs ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɦɚɪɤɟɪɨɜ, ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɤɨɬɨɪɵɯ ɝɟɧɨɜ 

(Risch et. al., 1996). 
 

 
Ɋɢɫɭɧɨɤ 1 – Ɉɞɧɨɧɭɤɥɟɨɬɢɞɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ 
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Ɇɟɬɨɞ AFLP-ɚɧɚɥɢɡɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɫɟɥɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɮɪɚɝɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɨɫɧɨɜɚɧɵ ɧɚ ɥɢɝɢɪɨɜɚɧɢɢ ɚɞɚɩɬɟɪɨɜ ɫ 

ɝɟɧɨɦɧɵɦɢ ɪɟɫɬɪɢɤɰɢɨɧɧɵɦɢ ɮɪɚɝɦɟɧɬɚɦɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɚɦɩɥɢɮɢɤɚɰɢɟɣ 

ɦɟɬɨɞɨɦ ɉɐɊ (Savelkoul, 1999). ȾɇɄ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɡɪɟɡɚɟɬɫɹ ɞɜɭɦɹ 

ɪɟɫɬɪɢɤɬɚɡɚɦɢ (EcoI ɢ MseI), ɭɡɧɚɸɳɢɦɢ 4 ɢ 6 ɨɫɧɨɜɚɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ 

ɩɨɥɭɱɚɸɬɫɹ ɮɪɚɝɦɟɧɬɵ ɮɪɚɝɦɟɧɬɵ ɫ ɜɵɫɬɭɩɚɸɳɢɦɢ 3’-ɤɨɧɰɚɦɢ. Ɂɚɬɟɦ 

ɩɨɥɭɱɟɧɧɚɹ ɝɟɧɨɦɧɚɹ ȾɇɄ ɥɢɝɢɪɭɟɬɫɹ ɫ ɚɞɚɩɬɟɪɨɦ, ɫɨɞɟɪɠɚɳɢɦ «ɥɢɩɤɢɟ» 

ɤɨɧɰɵ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɫɚɣɬɨɜ (ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɟ ɬɟɦ ɫɚɦɵɦ 3’-ɤɨɧɰɚɦ 

ɪɟɫɬɪɢɰɢɪɨɜɚɧɧɨɣ ȾɇɄ). ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɜɨɞɢɬɫɹ ɞɜɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ 

ɚɦɩɥɢɮɢɤɚɰɢɢ. ȼ ɩɟɪɜɨɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɚɣɦɟɪɵ, ɩɨɥɧɨɫɬɶɸ 

ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɟ ɚɞɚɩɬɟɪɚɦ EcoRI ɢ MseI. ɉɨɫɥɟ ɩɟɪɜɨɣ ɉɐɊ ɨɛɪɚɡɭɟɬɫɹ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɦɟɠɞɭ ɚɞɚɩɬɨɪɚɦɢ EcoRI ɢ 

MseI, ɤɨɬɨɪɵɟ ɬɪɭɞɧɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɮɨɪɟɡɚ. 

ɉɨɷɬɨɦɭ ɜɨ ɜɬɨɪɨɣ ɉɐɊ ɩɪɚɣɦɟɪɵ ɫ ɚɞɚɩɬɨɪɚɦɢ EcoRI ɢ MseI ɫɨɞɟɪɠɚɬ ɧɚ 

3’-ɤɨɧɰɟ ɨɬ 1 ɞɨ 3 ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ, ɧɟ ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɯ 

ɚɞɚɩɬɨɪɚɦ, ɞɥɹ ɫɟɥɟɤɬɢɜɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ (Ɋɢɫ. 2). Ɋɚɡɞɟɥɟɧɢɟ ɮɪɚɝɦɟɧɬɨɜ 

ȾɇɄ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɩɨɥɢɚɤɪɢɥɚɦɢɞɧɨɦ ɝɟɥɟ, ɫ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɢɥɢ 

ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɨɣ (Vos, 1995). 

 

 

Ɋɢɫɭɧɨɤ 2 – Ɇɟɬɨɞ AFLP ɚɧɚɥɢɡɚ 
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ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ RAPD, ɨɞɢɧ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞ ɩɪɨɢɡɜɨɥɶɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɦɟɲɢɜɚɸɬ ɫ ɝɟɧɨɦɧɨɣ ȾɇɄ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɣ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ ɢ ɩɨɞɯɨɞɹɳɟɝɨ ɛɭɮɟɪɚ ɢ ɡɚɬɟɦ ɩɪɨɜɨɞɹɬ 

ɪɟɚɤɰɢɸ ɚɦɩɥɢɮɢɤɚɰɢɢ. ɉɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɡɚɜɢɫɹɬ ɨɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ 

ɞɥɢɧɵ ɧɭɤɥɟɨɬɢɞɚ, ɚ ɬɚɤɠɟ ɨɬ ɭɫɥɨɜɢɣ ɪɟɚɤɰɢɢ. ɉɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɬɠɢɝɚ ɜɨ ɜɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɟɞɢɧɫɬɜɟɧɧɵɣ ɩɪɚɣɦɟɪ 

ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɫɚɣɬɚɦɢ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɰɟɩɹɯ ɝɟɧɨɦɧɨɣ ȾɇɄ, ɤɨɬɨɪɵɟ 

ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɚɦɩɥɢɮɢɰɢɪɭɟɦɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 

(ɧɚɩɪɢɦɟɪ, ɜ ɩɪɟɞɟɥɚɯ ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ ɧɭɤɥɟɨɬɢɞɨɜ), ɢ ɩɨɥɭɱɚɟɬɫɹ 

ɨɬɞɟɥɶɧɵɣ ɫɟɝɦɟɧɬ ȾɇɄ. ɇɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɷɬɨɝɨ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ 

ɩɪɨɞɭɤɬɚ, ɯɨɬɹ ɢ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɪɨɢɡɜɨɥɶɧɵɦ ɩɪɚɣɦɟɪɨɦ, ɛɭɞɟɬ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɞɥɹ ɫɚɣɬɨɜ ɫɜɹɡɵɜɚɧɢɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɜ ɝɟɧɨɦɧɨɣ ȾɇɄ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɪɟɚɤɰɢɸ ɚɦɩɥɢɮɢɤɚɰɢɢ ȾɇɄ ɩɨɜɬɨɪɹɸɬ ɧɚ ɪɹɞɟ ɨɛɪɚɡɰɨɜ ȾɇɄ 

ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɪɚɡɥɢɱɧɵɦɢ ɩɪɚɣɦɟɪɚɦɢ ɜ ɭɫɥɨɜɢɹɯ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɪɚɡɧɵɯ ɭɱɚɫɬɤɨɜ ȾɇɄ. ɑɚɫɬɨ ɨɞɢɧ ɩɪɚɣɦɟɪ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɫɤɨɥɶɤɢɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ, ɤɚɠɞɵɣ ɢɡ 

ɤɨɬɨɪɵɯ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɫɜɨɣ ɥɨɤɭɫ (Williams, 1995). 

Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɝɟɧɨɦɵ ɷɭɤɚɪɢɨɬ ɛɨɝɚɬɵ ɩɪɨɫɬɵɦɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦɢ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɨɬɪɟɡɤɨɜ ɬɚɧɞɟɦɧɨ 

ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɧɭɤɥɟɨɬɢɞɧɵɯ ɦɨɬɢɜɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɤɨɪɨɬɤɢɦɢ ɨɬ 1 

ɞɨ 4 (Braaten, 1988). ɂɦɟɧɧɨ ɧɚ ɷɬɨɦ ɫɜɨɣɫɬɜɟ ɢ ɨɫɧɨɜɚɧ ɦɟɬɨɞ SSR-ɚɧɚɥɢɡɚ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɪɨɢɡɜɨɞɢɬɶ ɞɢɡɚɣɧ 

ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ȾɇɄ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɩɟɪɟɞ SSR-ɭɱɚɫɬɤɨɦ. Ⱦɚɥɟɟ, 

ɩɨɫɥɟ ɩɨɞɛɨɪɚ ɢ ɫɢɧɬɟɡɚ ɩɪɚɣɦɟɪɨɜ ɩɪɨɢɫɯɨɞɢɬ ɚɦɩɥɢɮɢɤɚɰɢɹ ɢ ɞɚɥɶɧɟɣɲɟɟ 

ɪɚɡɞɟɥɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɚɦɩɥɢɮɢɤɚɬɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ (ɷɥɟɤɬɪɨɮɨɪɟɡ) 

(Morgante et. al., 1993). 

Ɇɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɠɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

(ISSR – Inter sequence short repeats) – ɷɬɨ ɬɟɯɧɢɤɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 
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ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɭɱɚɫɬɤɢ ɝɟɧɨɦɚ ɜ ɤɚɱɟɫɬɜɟ ɩɪɚɣɦɟɪɨɜ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɉɐɊ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɡɞɟɥɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɩɪɨɞɭɤɬɨɜ 

ɚɦɩɥɢɮɢɤɚɰɢɢ (Ɋɢɫ. 3) (Reddy, 2002). Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ, ɮɢɥɨɝɟɧɢɢ, 

ɷɜɨɥɸɰɢɨɧɧɨɣ ɛɢɨɥɨɝɢɢ, ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɝɟɧɟɬɢɤɢ ɢ ɬ.ɞ. ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 

ɜɫɟɝɨ ɹɞɟɪɧɨɝɨ ɝɟɧɨɦɚ ɢ ɧɟ ɬɪɟɛɭɟɬ ɧɢ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ, ɧɢ ɤɥɨɧɢɪɨɜɚɧɢɹ. 

ɗɬɨ ɛɵɫɬɪɵɣ, ɩɪɨɫɬɨɣ ɢ ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ 

ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɦɟɬɨɞɨɜ SSR-PCR (Short sequence repeats), AFLP- 

PCR (Amplified fragment length polymorphism) ɢ RAPD-PCR (Random 

amplified polymorphic DNA) (Staub et al., 1996). Ɍɚɤ ɠɟ ISSR-PCR ɦɟɬɨɞɭ ɧɟ 

ɫɜɨɣɫɬɜɟɧɧɵ ɬɚɤɢɟ ɥɢɦɢɬɢɪɭɸɳɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɜɵɫɨɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ, 

ɫɜɨɣɫɬɜɟɧɧɚɹ AFLP-ɚɧɚɥɢɡɭ, ɦɚɥɵɣ ɜɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɫɜɨɣɫɬɜɟɧɧɵɣ 

RAPD-ɦɟɬɨɞɭ ɢ ɬɪɟɛɨɜɚɧɢɟ ɡɧɚɧɢɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɨɦɚ ɞɥɹ ɞɢɡɚɣɧɚ 

ɩɪɚɣɦɟɪɨɜ, ɫɜɨɣɫɬɜɟɧɧɵɣ SSR-ɦɟɬɨɞɭ (Zietkiewicz et al., 1994). 

Ɇɟɬɨɞ ɬɟɫɧɨ ɚɫɫɨɰɢɢɪɨɜɚɧ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɉɐɊ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɚɣɦɟɪɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɩɨɜɬɨɪɵ, ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ 

ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɜ ɝɟɧɨɦɚɯ ɷɭɤɚɪɢɨɬ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɝɟɧɨɦɚɯ ɪɚɫɬɟɧɢɣ (Richard 

etal., 2008). 
 

 
Ɋɢɫɭɧɨɤ 3 – Ʉɨɦɩɥɢɦɟɧɬɚɪɧɨɫɬɶ ISSR-ɩɪɚɣɦɟɪɨɜ 

 
1.3 Ɇɨɥɟɤɭɥяɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɡɭɱɟɧɢя ɮɢɥɨɝɟɧɢɢ ɪɚɫɬɟɧɢɣ 

 
Ɏɢɥɨɝɟɧɟɬɢɤɚ – ɧɟɨɬɴɟɦɥɟɦɚɹ ɱɚɫɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɪɟɱɶ ɢɞɺɬ ɨɛ ɢɡɭɱɟɧɢɢ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ. Ɏɢɥɨɝɟɧɟɬɢɤɚ 

ɜɚɠɧɚ ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɜɨɩɪɨɫɨɜ, ɬɚɤɢɯ ɤɚɤ 
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ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɜɢɞɚɦɢ ɢɥɢ ɪɨɞɚɦɢ, ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɢ ɪɚɫɫɟɥɟɧɢɟ 

ɜɢɞɨɜ. ɗɬɨɬ ɪɚɡɞɟɥ ɧɚɭɤɢ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɜɨɩɪɨɫɨɜ: 

 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɧɵɧɟ ɠɢɜɵɯ ɢ ɜɵɦɟɪɲɢɯ ɫɭɳɟɫɬɜ; 
 

 Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜɢɞɨɨɛɪɚɡɨɜɚɧɢɹ; 
 

 ɉɟɪɟɧɨɫ ɫɜɨɣɫɬɜ ɛɨɥɟɟ ɢɡɭɱɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚ ɦɟɧɟɟ ɢɡɭɱɟɧɧɵɟ; 
 

 ɍɫɬɚɧɨɜɥɟɧɢɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɛɴɟɤɬɨɜ. 
 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ, ɜ ɷɪɭ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ, ɞɥɹ ɢɡɭɱɟɧɢɹ 

ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɪɝɚɧɢɡɦɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɥɟɤɭɥɹɪɧɵɟ 

ɞɚɧɧɵɟ, ɬɚɤ ɤɚɤ ɛɢɨɩɨɥɢɦɟɪɵ ɟɫɬɶ ɭ ɜɫɟɯ ɨɪɝɚɧɢɡɦɨɜ (ɤ ɬɨɦɭ ɠɟ, ɫɨɫɬɨɹɬ ɨɧɢ 

ɢɡ ɨɞɢɧɚɤɨɜɵɯ ɷɥɟɦɟɧɬɨɜ). ɂɧɨɝɞɚ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ ɷɬɨ 

ɟɞɢɧɫɬɜɟɧɧɨɟ, ɱɬɨ ɢɡɜɟɫɬɧɨ ɨɛ ɨɪɝɚɧɢɡɦɟ. Ɍɚɤɠɟ, ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɤɨɦɛɢɧɚɰɢɢ ɫ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɚɧɚɥɢɡ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɞɚɧɧɵɯ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ/ɨɩɪɨɜɟɪɠɟɧɢɹ ɞɚɧɧɵɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ. 

1.3.1 Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɢɟ ɞɟɪɟɜɶя 
 

Дɟɪɟɜɨ, ɢɥɢ ɞɟɧɞɪɨɝɪаɦɦа (ɜ ɬɨɦ ɱɢɫɥɟ, ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɚɹ) – 

ɫɜɹɡɚɧɧɵɣ ɝɪɚɮ ɛɟɡ ɰɢɤɥɚ, ɨɛɵɱɧɨ ɢɦɟɸɳɢɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ. ȿɫɥɢ ɠɟ 

ɝɨɜɨɪɢɬɶ ɨ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɫɬɨɪɨɧɟ ɷɬɨɝɨ ɬɟɪɦɢɧɚ, ɬɨ ɷɬɨ ɧɟɤɨɬɨɪɵɣ ɝɪɚɮ, 

ɨɬɪɚɠɚɸɳɢɣ ɷɜɨɥɸɰɢɨɧɧɵɟ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ, 

ɢɦɟɸɳɢɦɢ ɨɛɳɟɝɨ ɩɪɟɞɤɚ. Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ ɞɟɪɟɜɨ ɢɦɟɟɬ ɜ ɫɟɛɟ ɬɚɤɢɟ 

ɫɬɪɭɤɬɭɪɵ, ɤɚɤ ɭɡɥɵ (ɬɨɱɤɢ ɨɛɴɟɞɢɧɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ ɜ ɤɥɚɞɵ), ɤɥаɞɵ, 

ɢɥɢ ɦɨɧɨɮɢɥɟɬɢчɟɫɤɢɟ ɝɪɭɩɩɵ (ɝɪɭɩɩɵ ɨɪɝɚɧɢɡɦɨɜ, ɫɨɞɟɪɠɚɳɢɟ ɨɛɳɟɝɨ 

ɩɪɟɞɤɚ ɢ ɟɝɨ ɩɪɹɦɵɯ ɩɨɬɨɦɤɨɜ), ɩɨɥɢɮɢɥɟɬɢчɟɫɤɢɟ ɝɪɭɩɩɵ (ɝɪɭɩɩɵ 

ɨɪɝɚɧɢɡɦɨɜ ɛɟɡ ɜɤɥɸɱɟɧɢɹ ɨɛɳɟɝɨ ɩɪɟɞɤɚ), ɩаɪаɮɢɥɟɬɢчɟɫɤɢɟ ɝɪɭɩɩɵ 

(ɝɪɭɩɩɵ ɨɪɝɚɧɢɡɦɨɜ, ɜɤɥɸɱɚɸɳɢɟ ɨɛɳɟɝɨ ɩɪɟɞɤɚ ɢ ɧɟ ɜɫɟɯ ɩɨɬɨɦɤɨɜ), OTUs 

(operational taxonomic unit–ɤɨɧɤɪɟɬɧɵɣ ɜɢɞ) ɢɥɢ ɥɢɫɬɶя, ɢ ɜɟɬɜɢ (ɪɢɫ. 4) 

(Saitou et. al., 1987). 
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ɂɧɨɝɞɚ, ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɞɟɧɞɪɨɝɪɚɦɦ ɜɨɡɧɢɤɚɸɬ ɬɚɤɢɟ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ 

ɤ ɨɛɳɟɦɭ ɩɪɟɞɤɭ ɫɯɨɞɢɬɫɹ ɛɨɥɶɲɟ ɞɜɭɯ ɜɢɞɨɜ – ɩɨɥɢɬɨɦɢɢ. ɉɨɥɢɬɨɦɢɢ 

ɛɵɜɚɸɬ ɞɜɭɯ ɬɢɩɨɜ: soft (ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɞɚɧɧɵɯ) ɢ hard (ɩɪɢ ɛɵɫɬɪɨɦ 

ɜɢɞɨɨɛɪɚɡɨɜɚɧɢɢ). 

Ⱦɟɧɞɪɨɝɪɚɦɦɵ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɟɥɹɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɤɨɪɟɧɟɧɢɹ ɢ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɞɥɢɧɧɵ ɜɟɬɜɟɣ: 

 Ɉɬɧɨɫɢɬɟɥɶɧɨ ɭɤɨɪɟɧɟɧɢɹ: 
 

o ɍɤɨɪɟɧɺɧɧɵɟ – ɟɫɥɢ ɦɵ ɩɪɟɞɩɨɥɚɝɚɟɦ ɨɛɳɟɝɨ ɩɪɟɞɤɚ; 
 

o ɇɟɭɤɨɪɟɧɺɧɧɵɟ – ɟɫɥɢ ɦɵ ɨɛɳɟɝɨ ɩɪɟɞɤɚ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɦ ɢɥɢ ɧɟ 

ɡɧɚɟɦ; 

 Ɉɬɧɨɫɢɬɟɥɶɧɨ ɞɚɧɧɵɯ ɨ ɞɥɢɧɟ ɜɟɬɜɟɣ (Avise, 2009): 
 

o Ʉɥɚɞɨɝɪɚɦɦɚ – ɞɥɢɧɚ ɜɟɬɜɟɣ ɧɢɱɟɝɨ ɧɟ ɡɧɚɱɢɬ; 
 

o Ɏɢɥɨɝɪɚɦɦɚ – ɞɥɢɧɚ ɜɟɬɜɟɣ ɢɦɟɟɬ ɤɚɤɨɟ-ɬɨ ɡɧɚɱɟɧɢɟ: 
 

 Ⱥɞɞɢɬɢɜɧɚɹ – ɞɥɢɧɚ ɜɟɬɜɟɣ ɭɤɚɡɵɜɚɟɬ ɧɚ ɱɢɫɥɨ ɡɚɦɟɧ 

(ɧɭɤɥɟɨɬɢɞɧɵɯ ɢɥɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ); 

 ɍɥɶɬɪɚɦɟɬɪɢɱɟɫɤɚɹ – ɞɥɢɧɚ ɜɟɬɜɟɣ ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɪɟɦɹ, ɜ 

ɬɟɱɟɧɢɢ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɥɚ ɷɜɨɥɸɰɢɹ ɬɚɤɫɨɧɚ. 
 

 
Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ ɞɟɪɟɜɨ 
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1.3.2 Ⱥɥɝɨɪɢɬɦɵ ɜɵɪɚɜɧɢɜɚɧɢя 
 

ȼɵɪɚɜɧɢɜɚɧɢɟ – ɛɢɨɢɧɮɨɪɦɚɬɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɪɚɫɩɨɥɨɠɟɧɢɢ ɞɜɭɯ ɢ ɛɨɥɟɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɞɪɭɝ ɩɨɞ 

ɞɪɭɝɨɦ ɬɚɤ, ɱɬɨɛɵ ɜɢɞɟɬɶ ɩɨɯɨɠɢɟ ɭɱɚɫɬɤɢ ɜ ɷɬɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ. 

Ⱥɥɝɨɪɢɬɦɵ ɜɵɪɚɜɧɢɜɚɧɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɟɥɹɬɫɹ ɧɚ: 

 ɉɨɩɚɪɧɨɟ 
 

o Ƚɥɨɛɚɥɶɧɨɟ (Global) – ɧɚɢɥɭɱɲɟɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɨɬ ɧɚɱɚɥɚ ɢ ɞɨ 

ɤɨɧɰɚ (Needleman et. al., 1970); 

o ɉɨɥɭɝɥɨɛɚɥɶɧɨɟ (Semi-global, glocal) (Brudno et, al., 2003); 
 

o Ʌɨɤɚɥɶɧɨɟ (Local) – ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɨɯɨɠɢɯ ɭɱɚɫɬɤɨɜ ɜɧɭɬɪɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (Smith et. al., 1981). 

 Ɇɧɨɠɟɫɬɜɟɧɧɨɟ 
 

Ⱥɥɝɨɪɢɬɦɵ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɨɫɬɪɨɟɧɵ ɧɚ ɦɟɬɨɞɚɯ 

ɩɨɩɚɪɧɨɝɨ ɝɥɨɛɚɥɶɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ. 

CLUSTAL – ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɣ ɚɥɝɨɪɢɬɦ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ 

ɜɵɪɚɜɧɢɜɚɧɢɹ (Larkin et. al., 2007). Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɞɥɹ 

ɩɨɢɫɤɚ ɧɚɢɥɭɱɲɟɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɥɝɨɪɢɬɦɵ NJ – 

Neighborhood-Joining (Saitou et. al., 1987). Ɍɚɤ ɠɟ, ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ 

ɨɬ ɥɢɫɬɶɟɜ ɤ ɤɨɪɧɸ. Ƚɥɚɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɟɫɥɢ ɜ ɜɵɪɚɜɧɢɜɚɧɢɢ ɩɨɹɜɥɹɟɬɫɹ ɩɪɨɩɭɫɤ, ɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɬ ɧɟɝɨ 

ɧɟɜɨɡɦɨɠɧɨ ɢɡɛɚɜɢɬɶɫɹ (ɪɢɫ. 5). Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɧɚɤɨɩɥɟɧɢɹ 

ɨɲɢɛɨɤ, ɡɚɱɚɫɬɭɸ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɬɟɪɚɬɢɜɧɵɟ ɦɟɬɨɞɵ. 

Ʉ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɦɟɬɨɞɚɦ ɢɬɟɪɚɬɢɜɧɵɯ ɚɥɝɨɪɢɬɦɨɜ 

ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɨɬɧɨɫɹɬɫɹ MAFFT, T-Coffee ɢ MUSCLE. ɗɬɢ 

ɚɥɝɨɪɢɬɦɵ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɬɨɱɧɵɦɢ ɢ ɛɵɫɬɪɵɦɢ, ɬ.ɤ. ɜ ɤɚɱɟɫɬɜɟ ɮɢɧɚɥɶɧɨɝɨ 

ɜɵɪɚɜɧɢɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɤɨɧɫɟɧɫɭɫɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɜ 

ɪɟɡɭɥɶɬɚɬɵ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɜɬɨɪɟɧɢɣ. 
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Ɋɢɫɭɧɨɤ 5 – ɉɪɨɛɥɟɦɚ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɨɲɢɛɤɢ ɚɥɝɨɪɢɬɦɨɜ CLUSTAL 
 

MAFFT – ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɬɟɪɚɬɢɜɧɵɯ 

ɚɥɝɨɪɢɬɦɨɜ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ 

ɞɪɭɝɢɦɢ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɵɦ (Katoh et. al., 2005). T-Coffee ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɦ (Notredame et. al., 2000). ȿɫɥɢ ɠɟ ɜɵɛɢɪɚɬɶ ɦɟɠɞɭ 

ɫɤɨɪɨɫɬɶɸ ɢ ɬɨɱɧɨɫɬɶɸ, ɬɨ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɛɭɞɟɬ ɜɵɛɨɪ 

MUSCLE, ɬɚɤ ɤɚɤ ɷɬɨɬ ɚɥɝɨɪɢɬɦ ɹɜɥɹɟɬɫɹ ɛɵɫɬɪɟɟ T-Coffee, ɛɵɫɬɪɟɟ ɢ ɬɨɱɧɟɟ 

Clustal (Edgar, 2004). 

Ⱥɥɝɨɪɢɬɦ ɫɨɫɬɨɢɬ ɢɡ 3 ɷɬɚɩɨɜ: ɩɪɨɝɪɟɫɫɢɜɧɵɣ ɧɚɛɪɨɫɨɤ, ɭɥɭɱɲɟɧɧɵɣ 

ɩɪɨɝɪɟɫɫɢɜɧɵɣ ɧɚɛɪɨɫɨɤ ɢ ɭɬɨɱɧɟɧɢɟ. ɇɚ ɷɬɚɩɟ ɩɪɨɝɪɟɫɫɢɜɧɨɝɨ ɧɚɛɪɨɫɤɚ 

ɚɥɝɨɪɢɬɦ ɩɪɨɢɡɜɨɞɢɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɦɧɨɠɟɫɬɜɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ, ɞɟɥɚɹ 

ɭɩɨɪ ɧɚ ɫɤɨɪɨɫɬɶ. ɇɚ ɫɥɟɞɭɸɳɟɣ ɫɬɚɞɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ Ʉɢɦɭɪɵ 

(Kimura distance) ɞɥɹ ɩɟɪɟɨɰɟɧɤɢ ɢɦɟɸɳɟɝɨɫɹ ɞɟɪɟɜɚ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ 

ɱɟɪɧɨɜɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ, ɝɞɟ ɭɩɨɪ ɫɞɟɥɚɧ ɧɚ ɬɨɱɧɨɫɬɶ. ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɣ 

ɫɬɚɞɢɢ ɭɬɨɱɧɹɟɬɫɹ ɜɬɨɪɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ. ȼ ɤɨɧɰɟ ɷɬɨɝɨ ɞɨɫɬɭɩɧɨ ɧɟɫɤɨɥɶɤɨ 

ɜɵɪɚɜɧɢɜɚɧɢɣ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɧɭɠɧɨ ɭɤɚɡɚɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ – ɢɦɟɧɧɨ ɫɬɨɥɶɤɨ ɪɚɡ ɛɭɞɭɬ ɩɪɨɢɡɜɟɞɟɧɵ ɜɬɨɪɨɣ ɢ 

ɬɪɟɬɢɣ ɷɬɚɩ ɢ ɜ ɤɨɧɰɟ, ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɭɥɶɬɚɬɚ ɛɭɞɟɬ ɜɵɜɟɞɟɧɨ ɞɟɪɟɜɨ, 

ɹɜɥɹɸɳɟɟɫɹ ɜɵɪɨɜɧɟɧɧɵɦ ɧɚɢɛɨɥɟɟ ɥɭɱɲɢɦ ɨɛɪɚɡɨɦ (Edgar, 2004). 

1.3.3 Ɏɢɥɶɬɪɚɰɢя ɜɵɪɚɜɧɢɜɚɧɢɣ 
 

Ɏɢɥɶɬɪɚɰɢɹ ɜɵɪɚɜɧɢɜɚɧɢɣ – ɩɪɨɰɟɫɫ ɜɵɪɟɡɚɧɢɹ ɭɱɚɫɬɤɨɜ ɫ 

ɧɚɢɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɨɩɭɫɤɨɜ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɜɵɫɢɬɶ 
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ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɢ ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɩɨɫɬɪɨɟɧɢɟ ɞɟɪɟɜɚ. Ɉɞɧɚɤɨ, ɜɫɬɚɺɬ 

ɜɨɩɪɨɫ ɨ ɬɨɦ, ɧɭɠɧɨ ɥɢ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ «ɮɢɥɶɬɪɨɜɚɬɶ» ɜɵɪɚɜɧɢɜɚɧɢɹ? 

Ɋɚɫɫɦɨɬɪɢɦ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɚ ɷɬɨɬ ɫɱɺɬ. 

Ⱥɪɝɭɦɟɧɬɵ ɩɪɨɬɢɜ. ȼɨ-ɩɟɪɜɵɯ, ɩɨ ɢɬɨɝɭ ɦɨɠɟɬ ɛɵɬɶ ɨɬɛɪɨɲɟɧɚ 

ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɞɚɧɧɵɯ, ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɢɧɮɨɪɦɚɬɢɜɧɨɣ. ȼ 

ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɫɚɦɢ ɢɧɞɟɥɵ (ɢɧɫɟɪɰɢɢ-ɞɟɥɟɰɢɢ) ɹɜɥɹɸɬɫɹ 

ɢɧɮɨɪɦɚɬɢɜɧɵɦɢ, ɬɚɤ ɤɚɤ ɜɵɪɟɡɚɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɮɢɥɶɬɪɚɰɢɢ. Ȼɨɥɟɟ ɬɨɝɨ, 

ɢɫɤɥɸɱɟɧɢɟ ɞɚɧɧɵɯ ɧɟ ɜɫɟɝɞɚ ɩɪɢɜɨɞɢɬ ɤ ɜɵɜɨɞɚɦ, ɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. ȼɨ-ɜɬɨɪɵɯ, ɫɬɨɢɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ 

ɚɥɝɨɪɢɬɦɚ ɜɵɪɚɜɧɢɜɚɧɢɹ, ɜɫɟɝɞɚ ɢɦɟɟɬɫɹ ɨɩɪɟɞɟɥɺɧɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ, 

ɤɨɬɨɪɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ ɧɟ ɜɵɪɨɜɧɟɧɧɵɟ ɭɱɚɫɬɤɢ 

ɛɭɞɭɬ ɜɵɪɟɡɚɧɵ (Wong et. al., 2008). 

Ⱥɪɝɭɦɟɧɬɵ ɡɚ. ɋɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜ ɫɪɟɞɧɟɦ, ɞɟɪɟɜɶɹ, 

ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɮɢɥɶɬɪɨɜɚɧɧɵɯ ɜɵɪɚɜɧɢɜɚɧɢɣ, ɨɛɵɱɧɨ ɥɭɱɲɟ, ɱɟɦ 

ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɧɟɮɢɥɶɬɪɨɜɚɧɧɵɯ. Ɍɚɤɠɟ, ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɟɫɥɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɫɥɢɲɤɨɦ ɞɥɢɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɫɨɞɟɪɠɚɲɢɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɭɬɚɰɢɣ, ɤɨɬɨɪɵɟ ɜ ɰɟɥɨɦ ɧɟ ɜɥɢɹɸɬ ɧɚ 

ɫɬɪɭɤɬɭɪɭ ɛɟɥɤɚ ɢ ɜɵɪɟɡɚɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɨɡɪɟɜɚɧɢɹ ɩɪɟ-ɦɊɇɄ, ɜɨɡɪɚɫɬɚɟɬ 

ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɨɲɢɛɨɱɧɨɝɨ ɞɟɪɟɜɚ, ɬ.ɤ. ɤɨɥɢɱɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ (Tan et. al., 2015). 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɨɝɪɚɦɦɨɣ ɞɥɹ ɮɢɥɶɬɪɚɰɢɢ ɹɜɥɹɟɬɫɹ 

GBlocks. 
 

GBlocks – ɷɬɨ ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɭɞɚɥɹɟɬ ɩɥɨɯɨ ɜɵɪɨɜɧɟɧɧɵɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɪɚɫɯɨɞɹɳɢɟɫɹ ɨɛɥɚɫɬɢ ɜɵɪɚɜɧɢɜɚɧɢɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ȾɇɄ ɢ ɚɦɢɧɨɤɢɫɥɨɬ. ɉɪɨɝɪɚɦɦɚ ɜɵɛɢɪɚɟɬ ɛɥɨɤɢ 

ɚɧɚɥɨɝɢɱɧɨ ɬɨɦɭ, ɤɚɤ ɷɬɨ ɪɚɧɶɲɟ ɞɟɥɚɥɨɫɶ ɜɪɭɱɧɭɸ. ȼɵɛɪɚɧɧɵɟ ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɛɥɨɤɢ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɨɩɪɟɞɟɥɺɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜ 

ɨɬɧɨɲɟɧɢɢ ɨɬɫɭɬɫɬɜɢɹ ɛɨɥɶɲɢɯ ɫɟɝɦɟɧɬɨɜ ɧɟɤɨɧɫɟɪɜɚɬɢɜɧɵɯ ɩɨɡɢɰɢɣ, 
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ɨɬɫɭɬɫɬɜɢɹ ɩɨɡɢɰɢɣ ɫ ɪɚɡɪɵɜɚɦɢ, ɱɬɨ ɞɟɥɚɟɬ ɜɵɪɚɜɧɢɜɚɧɢɟ ɛɨɥɟɟ 

ɩɨɞɯɨɞɹɳɢɦ ɞɥɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ (Castresana, 2000). 

1.3.4 ȼɵɛɨɪ ɦɨɞɟɥɢ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ 
 

ȼɵɛɨɪ ɦɨɞɟɥɢ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ɷɬɨ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɜɟɳɟɣ ɜ 

ɦɨɥɟɤɭɥɹɪɧɨɣ ɮɢɥɨɝɟɧɟɬɢɤɟ, ɬɚɤ ɤɚɤ ɷɜɨɥɸɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɪɚɡɧɵɯ 

ɝɪɭɩɩɚɯ ɨɪɝɚɧɢɡɦɨɜ ɩɪɨɬɟɤɚɸɬ ɩɨ ɪɚɡɧɵɦ ɫɰɟɧɚɪɢɹɦ. ȼɵɛɨɪ ɦɨɞɟɥɢ 

ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɬɪɨɢɬɶ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɟ ɞɟɪɟɜɶɹ ɦɟɬɨɞɨɦ ML ɢ 

ɫ ɩɨɦɨɳɶɸ ɛɚɣɟɫɨɜɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ (Sullivan et. al., 2005). ɋɭɳɟɫɬɜɭɸɬ 

ɫɥɟɞɭɸɳɢɟ ɦɨɞɟɥɢ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ (ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɟ): 

 Jukes and Cantor (JC, JC69) – ɪɚɜɧɚɹ ɱɚɫɬɨɬɚ ɡɚɦɟɧ ɢ ɱɚɫɬɨɬɚ 

ɨɫɧɨɜɚɧɢɣ (Jukes et. al., 1969); 

 Felsenstein (F81) – ɪɚɜɧɚɹ ɱɚɫɬɨɬɚ ɡɚɦɟɧ, ɧɨ ɪɚɡɧɚɹ ɱɚɫɬɨɬɚ 

ɨɫɧɨɜɚɧɢɣ (Felsenstein, 1981); 

 Kimura 1980 (K89, K2P) – ɧɟɪɚɜɧɚɹ ɱɚɫɬɨɬɚ ɬɪɚɧɡɢɰɢɣ ɢ 

ɬɪɚɧɫɜɟɪɫɢɣ, ɪɚɜɧɚɹ ɱɚɫɬɨɬɚ ɨɫɧɨɜɚɧɢɣ (Kimura, 1980); 

 Hasegawa, Kishino and Yano (HKY, HKY85) – ɧɟɪɚɜɧɚɹ ɱɚɫɬɨɬɚ 

ɬɪɚɧɡɢɰɢɣ ɢ ɬɪɚɧɫɜɟɪɫɢɣ, ɧɟɪɚɜɧɚɹ ɱɚɫɬɨɬɚ ɨɫɧɨɜɚɧɢɣ (Hasegawa et. al., 

1985); 

 Tamura and Nei (TN, TN93) – ɬɨɠɟ ɫɚɦɨɟ, ɱɬɨ ɢ HKY, ɨɞɧɚɤɨ 

ɪɚɡɧɚɹ ɱɚɫɬɨɬɚ ɡɚɦɟɧ ɩɭɪɢɧɨɜɵɯ ɨɫɧɨɜɚɧɢɣ ɧɚ ɩɢɪɢɦɢɞɢɧɨɜɵɟ ɢ ɧɚɨɛɨɪɨɬ 

(Tamura et. al., 1993) 

 Kimura 1981 (K81, K3P) – ɬɪɢ ɬɢɩɚ ɡɚɦɟɧ ɢ ɨɞɢɧɚɤɨɜɚɹ ɱɚɫɬɨɬɚ 

ɨɫɧɨɜɚɧɢɣ (Kimura, 1981); 

 General time reversible (GTR) – ɧɟɪɚɜɧɚɹ ɱɚɫɬɨɬɚ ɢ ɡɚɦɟɧ ɢ 

ɨɫɧɨɜɚɧɢɣ, ɨɞɧɚɤɨ ɪɚɜɧɚɹ ɱɚɫɬɨɬɚ ɡɚɦɟɧ ɦɟɠɞɭ ɩɭɪɢɧɚɦɢ ɢ ɩɢɪɢɦɢɞɢɧɚɦɢ 

(Tavare, 1986) ɢ ɞɪɭɝɢɟ. 
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ȼɵɛɨɪ ɦɨɞɟɥɢ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ɩɪɨɢɫɯɨɞɢɬ ɡɚɱɚɫɬɭɸ ɜ ɬɚɤɢɯ 

ɩɪɨɝɪɚɦɦɚɯ, ɤɚɤ jModelTest2 (Darriba et. al., 2012) ɢ IQTree (Nguyen et. al., 

2015). Ʉɪɢɬɟɪɢɟɦ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɹɜɥɹɸɬɫɹ Bayesian Information Criterion 

(BIC) (Chen et. al., 1998) ɢ Akaike Information Criterion (AIC) (Akaike, 1976). 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɤɚɱɟɫɬɜɟ ɪɟɲɚɸɳɟɝɨ ɤɪɢɬɟɪɢɹ ɜɵɛɢɪɚɸɬ BIC, ɬɚɤ ɤɚɤ ɨɧ 

ɪɚɛɨɬɚɟɬ ɫ ɢɡɜɟɫɬɧɵɦɢ ɦɨɞɟɥɹɦɢ, ɬɨɝɞɚ ɤɚɤ AIC ɧɚɯɨɞɢɬ ɧɟɢɡɜɟɫɬɧɭɸ 

ɦɨɞɟɥɶ, ɢ ɫɪɚɜɧɢɜɚɟɬ ɟɺ ɫ ɭɠɟ ɢɦɟɸɳɢɦɢɫɹ (AIC ɢ BIC 2020, 2020). 

1.3.5 ɉɨɫɬɪɨɟɧɢɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɪɟɜɶɟɜ 
 

ɉɨɫɬɪɨɟɧɢɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɪɟɜɶɟɜ ɹɜɥɹɟɬɫɹ ɡɚɤɨɧɨɦɟɪɧɵɦ 

ɩɪɨɞɨɥɠɟɧɢɟɦ ɩɪɟɞɵɞɭɳɢɯ ɲɚɝɨɜ. Ɇɟɬɨɞɵ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɶɟɜ ɦɨɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

Ɇɟɬɨɞɵ ɪɚɫɫɬɨяɧɢɣ. ɏɚɪɚɤɬɟɪɢɡɭɸɬ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɚɤ 

ɬɨɱɤɭ ɜ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ, ɡɚɬɟɦ ɧɚɯɨɞɹɬ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɨɪɞɢɧɚɬɚɦɢ ɢ 

ɷɬɨ ɱɢɫɥɨ ɹɜɥɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟɦ 

 ɇɟɜɡɜɟɲɟɧɧɨɟ ɩɨɩɚɪɧɨɟ ɫɪɚɜɧɟɧɢɟ (UPGMA) (Sneath, 1973); 
 

 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɛɥɢɠɚɣɲɟɝɨ ɫɨɫɟɞɚ (NJ); 
 

 Ɇɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ (LS); 
 

 Ɇɢɧɢɦɚɥɶɧɚɹ ɷɜɨɥɸɰɢɹ (ME) (Rzhetsky et. al., 1993); 
 

Ⱦɢɫɤɪɟɬɧɵɟ ɦɟɬɨɞɵ ɢɫɩɨɥɶɡɭɸɬ ɦɚɤɫɢɦɭɦ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ – ɫɨɫɬɚɜ, ɞɥɢɧɚ, ɢɧɞɟɥɵ ɢ ɬ.ɞ. 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɚɪɫɢɦɨɧɢɹ (MP) (Goodman et. al., 1977); 
 

 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɪɚɜɞɨɩɨɞɨɛɢɟ (ML); 
 

 Ȼɚɣɟɫɨɜɫɤɢɣ ɦɟɬɨɞ (MB); 
 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɫɬɚɬɶɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ML ɢ MB, ɢ ɜ ɩɨɫɥɟɞɫɬɜɢɟ 

ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɜɚɸɬ. MP ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɠɟ, ɬɚɤ ɤɚɤ ɦɟɧɟɟ ɛɢɨɥɨɝɢɱɟɫɤɢ 
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ɨɩɪɚɜɞɚɧ, ɬ.ɟ. ɢɫɯɨɞɢɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɦɭɬɚɰɢɢ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ ɜɫɟɝɞɚ 

ɧɟɜɵɝɨɞɧɵ ɞɥɹ ɨɪɝɚɧɢɡɦɚ (Khan, 2008). Ɇɟɬɨɞɵ ɪɚɫɫɬɨɹɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɤɚɱɟɫɬɜɟ ɩɨɫɬɪɨɟɧɢɹ ɢɧɢɰɢɚɥɶɧɨɝɨ ɞɟɪɟɜɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɬɨɪɨɝɨ ɢ ɢɞɺɬ 

ɪɚɫɱɺɬ ɨ ɧɚɢɛɨɥɟɟ ɩɪɚɜɢɥɶɧɨɣ ɞɟɧɞɪɨɝɪɚɦɦɟ. 



25  

ȽɅȺȼȺ 2. ɊȺɃɈɇЫ ɂ ɆȿɌɈȾЫ ɂɋɋɅȾɈȼȺɇɂə 
 

2.1 Ɋɚɣɨɧɵ ɢɫɫɥɟɞɨɜɚɧɢя 
 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɩɪɟɞɟɥɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɂɪɤɭɬɫɤɨɣ 

ɨɛɥɚɫɬɢ, Ɋɟɫɩɭɛɥɢɤɢ Ȼɭɪɹɬɢɹ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɜɟɞɟɧɚ ɜ 

ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ Ɂɚɩɚɞɧɨɝɨ ɋɚɹɧɚ (ȿɪɦɚɤɨɜɫɤɢɣ ɪɚɣɨɧ). ɑɚɫɬɶ ɫɛɨɪɨɜ 

ɝɟɪɛɚɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɢɡɜɟɞɟɧɚɜ ɩɪɟɞɟɥɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɥɟɫɨɫɬɟɩɢ 

(ȿɦɟɥɶɹɧɨɜɫɤɢɣ ɪɚɣɨɧ), ɜ ɩɪɟɞɟɥɚɯ ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɫɢɹ 

(Ɉɪɞɠɨɧɢɤɢɞɡɟɜɫɤɢɣ ɢ Ȼɟɣɫɤɢɣ ɪɚɣɨɧɵ) ɚ ɬɚɤɠɟ ɧɚ ɜɨɫɬɨɱɧɨɦ ɢ ɡɚɩɚɞɧɨɦ 

ɩɨɛɟɪɟɠɶɹɯ ɨɡ. Ȼɚɣɤɚɥ ɜ ɩɪɟɞɟɥɚɯ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ (ɋɥɸɞɹɧɫɤɢɣ ɢ 

ɒɟɥɟɯɨɜɫɤɢɣ ɪɚɣɨɧɵ). 

Ɉɤɪɟɫɬɧɨɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨ–Ʉɚɧɫɤɨɣ 

ɩɪɨɜɢɧɰɢɢ ɢ ɨɬɧɨɫɹɬɫɹ ɤ Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɨɤɪɭɝɭ. Ɍɟɤɬɨɧɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɷɬɨɣ 

ɩɪɨɜɢɧɰɢɢ – ɦɟɡɨ-ɤɚɣɧɨɡɨɣɫɤɢɣ ɩɪɨɝɢɛ ɤɪɚɹ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɧɚ 

ɤɨɧɬɚɤɬɟ ɫɨ ɫɬɪɭɤɬɭɪɚɦɢ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ. Ⱦɚɧɧɚɹ ɩɪɨɜɢɧɰɢɹ ɹɜɥɹɟɬɫɹ 

ɫɚɦɨɣ ɧɢɡɤɨɣ ɤɪɚɟɜɨɣ ɱɚɫɬɶɸ ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɝɨ ɩɥɨɫɤɨɝɨɪɶɹ. ȼ ɪɟɥɶɟɮɟ 

ɜɵɞɟɥɹɟɬɫɹ ɞɜɟ ɨɛɲɢɪɧɵɟ ɯɨɥɦɢɫɬɵɟ ɪɚɜɧɢɧɵ: ɉɪɢɟɧɢɫɟɣɫɤɚɹ (ɡɚɩɚɞɧɚɹ) ɢ 

Ʉɚɧɫɤɚɹ (ɜɨɫɬɨɱɧɚɹ) (Ʉɢɪɢɥɥɨɜ ɢ ɞɪ., 1962). 

Ʉɥɢɦɚɬ Ʉɪɚɫɧɨɹɪɫɤɚ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ (Ȼɚɠɟɧɨɜɚ, 2006). 

ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – 0,5-0,6ɨɋ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɹɧɜɚɪɹ -28,7ɨɋ, ɢɸɥɹ - +15,7ɨɋ. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 

338 ɞɨ 380 ɦɦ ɩɪɢ ɞɨɜɨɥɶɧɨ ɪɟɡɤɨɣ ɪɚɡɧɢɰɟ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢɯ ɦɟɠɞɭ 

ɨɫɧɨɜɧɵɦɢ ɫɟɡɨɧɚɦɢ. Ɂɢɦɚ ɦɚɥɨɫɧɟɠɧɚɹ, ɫ ɱɚɫɬɵɦɢ ɨɬɬɟɩɟɥɹɦɢ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ ɩɪɢɜɟɥɨ ɤ ɢɡɦɟɧɟɧɢɸ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɪ. 

ȿɧɢɫɟɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɫɬɚɥɚ ɧɚ 

2-4ɨɋ ɜɵɲɟ, ɚ ɜ ɬɺɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ ɧɚ 2-3,3ɨɋ ɧɢɠɟ (Ⱥɧɬɢɩɨɜɚ ɢ ɞɪ., 2016). 

ɏɚɪɚɤɬɟɪ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɨɛɭɫɥɨɜɥɟɧ 

ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟɦ ɟɝɨ ɬɟɪɪɢɬɨɪɢɢ ɛɥɢɡ ɝɪɚɧɢɰɵ ɥɟɫɨɫɬɟɩɧɨɣ ɢ ɬɚɺɠɧɨɣ 

ɩɪɢɪɨɞɧɵɯ ɡɨɧ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ. Ɍɚɤɠɟ, ɨɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ, 
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ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɦ ɪɚɡɜɢɬɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ 

ɤɥɢɦɚɬ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɩɥɚ ɢ ɜɥɚɝɢ. Ɇɨɳɧɵɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɜɫɟɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɜɵɫɬɭɩɚɟɬ ɪɟɥɶɟɮ, ɨɧ 

ɨɩɪɟɞɟɥɹɟɬ ɪɚɡɦɟɳɟɧɢɟ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ. ɋɭɳɟɫɬɜɟɧɧɵɣ ɨɬɩɟɱɚɬɨɤ 

ɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚɤɥɚɞɵɜɚɟɬ ɯɢɦɢɱɟɫɤɢɣ 

ɫɨɫɬɚɜ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ (ɒɭɦɢɥɨɜɚ, 1962). 

Ɂɚɩɚɞɧɵɣ ɋɚɹɧ – ɷɬɨ ɝɨɪɧɚɹ ɫɢɫɬɟɦɚ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ ɩɪɟɞɟɥɚɯ 

ɘɠɧɨɣ ɋɢɛɢɪɢ, ɧɚ ɸɝɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɫɟɜɟɪɟ Ɍɭɜɵ. ɋ ɡɚɩɚɞɚ 

ɨɝɪɚɧɢɱɟɧɚ ɒɚɩɲɚɥɶɫɤɢɦ ɯɪɟɛɬɨɦ ȼɨɫɬɨɱɧɨɝɨ Ⱥɥɬɚɹ ɢ Ⱥɛɚɤɚɧɫɤɢɦ ɯɪɟɛɬɨɦ 

Ʉɭɡɧɟɰɤɨɝɨ Ⱥɥɚɬɚɭ (ȿɧɢɫɟɣɫɤɢɣ ɷɧɰɢɤɥɨɩɟɞɢɱɟɫɤɢɣ ɫɥɨɜɚɪɶ, 1998). 

Ɂɚɩɚɞɧɵɣ ɋɚɹɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɥɶɧɨ ɪɚɫɱɥɟɧɺɧɧɵɣ ɝɨɪɧɵɣ ɦɚɫɫɢɜ, 

ɲɢɪɨɤɨɣ ɩɨɥɨɫɨɣ ɩɪɨɫɬɢɪɚɸɳɢɣɫɹ ɨɬ ɢɫɬɨɤɨɜ ɪ. Ⱥɛɚɤɚɧɚ ɜ ɫɟɜɟɪɨ- 

ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɞɨ ɜɟɪɯɨɜɶɟɜ ɪ. Ʉɚɡɵɪɚ, ɝɞɟ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 

ȼɨɫɬɨɱɧɵɦ ɋɚɹɧɨɦ (Ʉɪɚɫɧɨɛɨɪɨɜ, 1976). 

Ʉɥɢɦɚɬ Ɂɚɩɚɞɧɨɝɨ ɋɚɹɧɚ – ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 

ɢ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɹɧɜɚɪɹ ɜ ɝɨɪɚɯ ɞɨ -25,9ɨɋ, ɜ 

ɤɨɬɥɨɜɢɧɚɯ – ɞɨ -34,9ɨɋ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ ɨɬ 12,3-12,6ɨɋ (ɜ ɝɨɪɚɯ), 

ɞɨ 10ɨɋ (ɜ ɤɨɬɥɨɜɢɧɚɯ). Ɇɚɤɫɢɦɭɦ ɨɫɚɞɤɨɜ – ɜ ɢɸɥɟ, ɦɢɧɢɦɭɦ – ɜ ɮɟɜɪɚɥɟ. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɫɟɜɟɪɧɨɦ ɦɚɤɪɨɫɤɥɨɧɟ 

Ɂɚɩɚɞɧɨɝɨ ɋɚɹɧɚ, ɨɫɨɛɟɧɧɨ ɧɚ ɯɪɟɛɬɟ ȿɪɝɚɤ-Ɍɚɪɝɚɤ-Ɍɚɣɝɚ, ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɚɤɬɢɜɧɨɦɭ ɩɪɨɹɜɥɟɧɢɸ ɥɚɜɢɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼ ɜɵɫɨɤɨɝɨɪɶɹɯ ɦɧɨɝɨ 

ɫɧɟɠɧɢɤɨɜ, ɫɨɯɪɚɧɹɸɳɢɯɫɹ ɜ ɬɟɱɟɧɢɢ ɜɫɟɝɨ ɥɟɬɚ (Ȼɨɥɶɲɚɹ ɪɨɫɫɢɣɫɤɚɹ 

ɷɧɰɢɤɥɨɩɟɞɢɹ, 2020). 

ȼ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɥɚɧɞɲɚɮɬɨɜ ɱɺɬɤɨ ɜɵɪɚɠɟɧɵ ɜɵɫɨɬɧɨ-ɩɨɹɫɧɵɟ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. ɉɨɹɫɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɟɩɧɵɦ, ɥɟɫɨɫɬɟɩɧɵɦ, 

ɩɨɞɬɚɺɠɧɵɦ, ɱɟɪɧɟɜɵɦ ɬɚɺɠɧɵɦ, ɫɭɛɚɥɶɩɢɣɫɤɢɦ ɢ ɚɥɶɩɢɣɫɤɢɦ ɩɨɹɫɚɦɢ 

(ɇɚɡɢɦɨɜɚ ɢ ɞɪ., 1981). 

Ʉɥɢɦɚɬ ɫɟɜɟɪɧɨɝɨ ɦɚɤɪɨɫɤɥɨɧɚ ɏɚɦɚɪ-Ⱦɚɛɚɧɚ ɢɦɟɟɬ ɧɟɤɨɬɨɪɵɟ 

ɨɤɟɚɧɢɱɟɫɤɢɟ ɱɟɪɬɵ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɩɨɛɟɪɟɠɶɟ ɜ ɹɧɜɚɪɟ - 
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18ɨɋ, ɜ ɝɨɪɚɯ -19ɨɋ. Ʌɟɬɨ ɩɪɨɯɥɚɞɧɨɟ ɢ ɜɥɚɠɧɨɟ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ 

14,1ɨɋ. 

ɇɚ ɫɟɜɟɪɧɨɦ ɦɚɤɪɨɫɤɥɨɧɟ ɏɚɦɚɪ-Ⱦɚɛɚɧɚ, ɤɨɬɨɪɵɣ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ 

ɜɥɚɠɧɨɫɬɶɸ, ɦɨɳɧɵɦ ɫɧɟɝɨɜɵɦ ɩɨɤɪɨɜɨɦ ɢ ɧɟɩɪɨɦɟɪɡɚɸɳɢɦɢ ɩɨɱɜɚɦɢ, 

ɥɟɫɧɨɣ ɩɨɹɫ, ɜ ɨɫɧɨɜɧɨɦ, ɩɪɟɞɫɬɚɜɥɟɧ ɬɟɦɧɨɯɜɨɣɧɨɣ ɤɟɞɪɨɜɨ-ɩɢɯɬɨɜɨɣ 

ɬɚɣɝɨɣ. ɇɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɫɤɥɨɧɚ ɩɪɟɨɛɥɚɞɚɸɬ ɤɟɞɪɨɜɵɟ ɥɟɫɚ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ. ɉɪɟɞɝɨɪɧɵɟ ɬɟɪɪɚɫɵ, ɩɪɨɬɹɧɭɜɲɢɟɫɹ ɜɞɨɥɶ ɛɟɪɟɝɚ 

Ȼɚɣɤɚɥɚ, ɡɚɧɹɬɵ ɫɦɟɲɚɧɧɵɦɢ ɥɟɫɚɦɢ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɱɚɫɬɢɟɦ ɛɟɪɟɡɧɹɤɨɜ 

ɢ ɜɟɪɯɨɜɵɯ ɫɮɚɝɧɨɜɨ-ɨɫɨɤɨɜɵɯ ɛɨɥɨɬ (Ɂɨɨɝɟɨɝɪɚɮɢɹ, 2020). 

Ɇɟɫɬɨɨɛɢɬɚɧɢɹ ɢɡɭɱɚɟɦɵɯ ɩɨɩɭɥɹɰɢɣ ɠɚɪɤɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
 

Ɍɚɛɥɢɰɚ 1 – ɂɡɭɱɚɟɦɵɟ ɩɨɩɭɥɹɰɢɢ ɜɢɞɨɜ ɪ.Trollius 
 

№ ɇɚɡɜɚɧɢɟ ɫɨɨɛɳɟɫɬɜɚ, ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ 
 

TA-1 
Trollius asiaticus L. 

ɋɨɫɧɨɜɨ-ɟɥɨɜɨ-ɛɟɪɺɡɨɜɵɣ ɥɟɫ ɨɫɨɱɤɨɜɨ-ɪɚɡɧɨɬɪɚɜɧɵɣ (ɨɤɪ. ɞ. 
Ʉɪɭɬɚɹ, ȿɦɟɥɶɹɧɨɜɫɤɢɣ ɪɚɣɨɧ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ) 

 
TA-2 

Trollius asiaticus L. 
ɋɨɫɧɨɜɵɣ ɥɟɫ ɨɪɥɹɤɨɜɨ-ɪɚɡɧɨɬɪɚɜɧɵɣ (ɨɤɪ. ɩ. Ɇɚɣɧɚ, ɭɫɬɶɟ ɪ. ɍɣ, 

Ȼɟɣɫɤɢɣ ɪɚɣɨɧ, Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ) 
 

TA-3 
Trollius asiaticus L. 

ɉɢɯɬɨɜɨ-ɛɟɪɺɡɨɜɵɣ ɥɟɫ ɲɢɪɨɤɨɬɪɚɜɧɨ-ɡɥɚɤɨɜɵɣ (ɨɤɪ. ɩ. Ɍɚɧɡɵɛɟɣ, 
ȿɪɦɚɤɨɜɫɤɢɣ ɪɚɣɨɧ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ) 

 
TA-4 

Trollius asiaticus L. 
Ȼɟɪɟɡɧɹɤ ɫ ɟɥɶɸ ɪɚɡɧɨɬɪɚɜɧɨ-ɨɫɨɱɤɨɜɵɣ (ɩɨɣɦɚ ɪ. ɂɞɠɢɦ ɍɫɢɧɫɤɨɣ 

ɤɨɬɥɨɜɢɧɵ, ȿɪɦɚɤɨɜɫɤɢɣ ɪɚɣɨɧ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ) 
 

TA-5 
Trollius asiaticus L. 

Ȼɟɪɟɡɧɹɤ ɫ ɩɪɢɦɟɫɶɸ ɫɨɫɧɵ ɪɚɡɧɨɬɪɚɜɧɨ-ɡɥɚɤɨɜɵɣ (ɫɬ. Ƚɥɭɛɨɤɚɹ, 
ɒɟɥɟɯɨɜɫɤɢɣ ɪɚɣɨɧ, ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ) 

 
TA-6 

Trollius asiaticus L. 
- (ɨɤɪɟɫɬɧɨɫɬɢ ɩɨɫɺɥɤɚ ɀɚɪɨɜɫɤ, Ʉɭɪɚɝɢɧɫɤɢɣ ɪɚɣɨɧ, Ʉɪɚɫɧɨɹɪɫɤɢɣ 

ɤɪɚɣ) 

 
TA-7 

Trollius asiaticus L. 
Ɋɟɞɤɨɫɬɨɣɧɵɣ ɛɟɪɟɡɧɹɤ ɡɥɚɤɨɜɨ-ɜɵɫɨɤɨɬɪɚɜɧɵɣ (ɞɨɥɢɧɚ ɪ. ɋɚɪɚɥɚ, 

ɪɚɣɨɧ ɂɜɚɧɨɜɫɤɢɯ ɨɡɺɪ, Ɉɪɞɠɨɧɢɤɢɞɡɟɜɫɤɢɣ ɪɚɣɨɧ, Ɋɟɫɩɭɛɥɢɤɚ 
ɏɚɤɚɫɢɹ) 

 
TV-1 

Trollius vitalii Stepanov. 
ɋɭɛɚɥɶɩɢɣɫɤɢɣ ɪɚɡɧɨɬɪɚɜɧɵɣ ɥɭɝ (ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ ȿɪɝɚɤɢ, ɪɚɣɨɧ 

ɪɭɱɶɹ Ƚɨɪɧɨɝɨ, ȿɪɦɚɤɨɜɫɤɢɣ ɪɚɣɨɧ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ) 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 
 

№ ɇɚɡɜɚɧɢɟ ɫɨɨɛɳɟɫɬɜɚ, ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ 
 

TV-2 
Trollius vitalii Stepanov. 

ɋɭɛɚɥɶɩɢɣɫɤɨɟ ɩɢɯɬɨɜɨɟ ɪɟɞɤɨɥɟɫɶɟ (ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ ȿɪɝɚɤɢ, 
ɫɦɨɬɪɨɜɚɹ ɩɥɨɳɚɞɤɚ, ȿɪɦɚɤɨɜɫɤɢɣ ɪɚɣɨɧ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ) 

 
TS-1 

Trollius sibiricus Schipcz. 
Ɂɚɛɨɥɨɱɟɧɧɵɣ ɪɚɡɧɨɬɪɚɜɧɨ-ɡɥɚɤɨɜɵɣ ɥɭɝ (ɞɨɥ. ɪ. ɉɚɧɶɤɨɜɤɚ, 

ɋɥɸɞɹɧɫɤɢɣ ɪɚɣɨɧ, ɂɪɤɭɬɫɤɚ ɨɛɥɚɫɬɶ) 
 

 
Ƚɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɩɭɥɹɰɢɣ ɜ ɩɪɟɞɟɥɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 

ɤɪɚɹ, ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ ɢ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6. 
 

 
Ɋɢɫɭɧɨɤ 6 – Ƚɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɩɭɥɹɰɢɣ ɤɭɩɚɥɶɧɢɰ 

 
2.2 Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 
2.2.1 Ɇɨɥɟɤɭɥяɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ ɩɨɩɭɥяɰɢɣ 

 
ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ȾɇɄ ɢɡ 10 ɩɨɩɭɥɹɰɢɣ ɪɚɡɥɢɱɧɵɯ 

ɜɢɞɨɜ p. Trollius: 7 ɩɨɩɭɥɹɰɢɣ T. asiaticus, 2 ɩɨɩɭɥɹɰɢɢ T. vitalii ɢ ɨɞɧɚ 

ɩɨɩɭɥɹɰɢɹ T. sibiricus. ȼ ɤɚɠɞɨɣ ɩɨɩɭɥɹɰɢɢ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɛɵɥɢ 

ɜɵɛɪɚɧɵ ɩɨ 10 ɨɬɞɟɥɶɧɵɯ ɷɤɡɟɦɩɥɹɪɨɜ, ɡɚɜɟɞɨɦɨ ɧɟ ɹɜɥɹɸɳɢɯɫɹ ɤɥɨɧɚɦɢ . 
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2.2.1.1 ȼɵɞɟɥɟɧɢɟ ȾɇɄ 
 

ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɩɪɨɢɡɜɨɞɢɥɢ ɢɡ 30-40 ɝ ɫɭɯɨɣ ɝɨɦɨɝɟɧɟɡɢɪɨɜɚɧɧɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨɣ ɬɤɚɧɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ CTAB-ɛɭɮɟɪɚ (2% ɋɌȺȼ, 1,4 M NaCI, 

20 ɦM ɗȾɌȺ, 100 ɦM Ɍɪɢɫ-HCI pH 8) (Doyle et al., 1987). 

ɉɪɨɬɨɤɨɥ ɜɵɞɟɥɟɧɢɹ: 
 

1) Ɋɚɫɬɟɪɟɬɶ 30-40 ɝ. ɜɵɫɭɲɟɧɧɨɝɨ ɨɛɪɚɡɰɚ ɜ ɫɬɭɩɤɟ ɩɟɫɬɢɤɨɦ. 

ɉɟɪɟɧɟɫɬɢ ɨɛɪɚɡɟɰ ɜ 1,5 ɦɥ. ɩɪɨɛɢɪɤɭ. 

2) Ⱦɨɛɚɜɢɬɶ 1000 ɦɤɥ CTAB 2%-ɛɭɮɟɪɚ ɢ ɩɨɦɟɫɬɢɬɶ ɜ ɬɟɪɦɨɫɬɚɬ ɧɚ 

2,5 ɱɚɫɚ ɩɪɢ 65ɨɋ. 

3) Ɉɬɤɪɭɬɢɬɶ ɜ ɰɟɧɬɪɢɮɭɝɟ ɩɪɢ 13000 ɨɛɨɪɨɬɨɜ/ɦɢɧ. ɜ ɬɟɱɟɧɢɟ 20 

ɦɢɧɭɬ ɩɪɢ 20ɨɋ. 

4) Ɉɬɨɛɪɚɬɶ 700 ɦɤɥ. ɫɭɩɟɪɧɚɬɚɧɬɚ ɜ ɱɢɫɬɭɸ ɩɪɨɛɢɪɤɭ, ɞɨɛɚɜɢɬɶ 

ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɯɥɚɠɞɺɧɧɨɝɨ ɮɟɧɨɥ-ɯɥɨɪɨɮɨɪɦɚ, ɜɫɬɪɹɯɧɭɬɶ ɫɦɟɫɶ ɧɚ 

ɜɨɪɬɟɤɫɟ. 

5) Ɉɬɤɪɭɬɢɬɶ ɜ ɰɟɧɬɪɢɮɭɝɟ ɩɪɢ 13000 ɨɛɨɪɨɬɨɜ/ɦɢɧ. ɜ ɬɟɱɟɧɢɟ 20 

ɦɢɧɭɬ ɩɪɢ 20ɨɋ. 

6) Ɉɬɨɛɪɚɬɶ 600-650 ɦɤɥ. ɫɭɩɟɪɧɚɬɚɧɬɚ ɜ ɱɢɫɬɭɸ ɩɪɨɛɢɪɤɭ, 

ɞɨɛɚɜɢɬɶ ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɯɥɚɠɞɺɧɧɨɝɨ ɯɥɨɪɨɮɨɪɦɚ, ɜɫɬɪɹɯɧɭɬɶ ɫɦɟɫɶ ɧɚ 

ɜɨɪɬɟɤɫɟ. 

7) Ɉɬɤɪɭɬɢɬɶ ɜ ɰɟɧɬɪɢɮɭɝɟ ɩɪɢ 13000 ɨɛɨɪɨɬɨɜ/ɦɢɧ. ɜ ɬɟɱɟɧɢɟ 15 

ɦɢɧɭɬ ɩɪɢ 20ɨɋ. 

8) ɉɨɜɬɨɪɢɬɶ ɩɭɧɤɬɵ 6-7 ɟɳɺ ɪɚɡ ɫ ɬɟɦɢ ɠɟ ɨɛɴɺɦɚɦɢ (ɩɨ 

ɜɨɡɦɨɠɧɨɫɬɢ). 

9) Ɉɬɨɛɪɚɬɶ ɜ ɱɢɫɬɭɸ ɩɪɨɛɢɪɤɭ 500 ɦɤɥ. ɫɭɩɟɪɧɚɬɚɧɬɚ, ɞɨɛɚɜɢɬɶ 

ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɯɥɚɠɞɺɧɧɨɝɨ ɢɡɨɩɪɨɩɚɧɨɥɚ, ɩɟɪɟɜɟɪɧɭɬɶ ɩɪɨɛɢɪɤɭ ɜ 

ɪɭɤɚɯ 3-4 ɪɚɡɚ ɞɥɹ ɝɨɦɨɝɟɧɢɡɚɰɢɢ, ɩɨɦɟɫɬɢɬɶ ɜ ɦɨɪɨɡɢɥɶɧɭɸ ɤɚɦɟɪɭ ɧɚ 40 

ɦɢɧɭɬ. ȼ ɷɬɨ ɠɟ ɜɪɟɦɹ ɩɨɫɬɚɜɢɬɶ ɰɟɧɬɪɢɮɭɝɭ ɧɚ ɨɯɥɚɠɞɟɧɢɟ (ɯɨɥɨɫɬɨɣ 

ɡɚɩɭɫɤ ɩɪɢ 4ɨɋ ɧɚ 15 ɦɢɧɭɬ). 
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10) Ɉɬɤɪɭɬɢɬɶ ɧɚ ɰɟɧɬɪɢɮɭɝɟ ɩɪɢ 13000 ɨɛɨɪɨɬɨɜ/ɦɢɧ. ɜ ɬɟɱɟɧɢɟ 15 

ɦɢɧɭɬ ɩɪɢ 4ɨɋ. 

11) ɋɥɢɬɶ ɠɢɞɤɨɫɬɶ (ɫɥɟɞɢɬɶ ɡɚ ɨɫɚɞɤɨɦ), ɞɨɛɚɜɢɬɶ 700 ɦɤɥ. 80%- 

ɧɨɝɨ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ, ɜɫɬɪɹɯɧɭɬɶ ɧɚ ɜɨɪɬɟɤɫɟ. 

12) Ɉɬɤɪɭɬɢɬɶ ɧɚ ɰɟɧɬɪɢɮɭɝɟ ɩɪɢ 13000 ɨɛɨɪɨɬɨɜ/ɦɢɧ. ɜ ɬɟɱɟɧɢɟ 10 

ɦɢɧɭɬ ɩɪɢ 4ɨɋ. 

13) ɉɨɜɬɨɪɢɬɶ ɩɭɧɤɬɵ 11-12 ɟɳɺ 2 ɪɚɡɚ. 

14) ɋɩɢɪɬ ɫɥɢɬɶ ɢ ɨɫɬɚɜɢɬɶ ȾɇɄ ɜ ɨɬɤɪɵɬɨɣ ɩɪɨɛɢɪɤɟ ɞɥɹ ɫɭɲɤɢ 

(ɞɨɫɬɚɬɨɱɧɨ 1 ɱɚɫɚ). 

ȼɵɫɨɯɲɭɸ ȾɇɄ ɪɚɫɬɜɨɪɢɥɢ ɜ 40 ɦɤɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. 
 

2.2.1.2 ISSR-PCR ɦɟɬɨɞ 
 

Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɩɨɜɬɨɪɵ, ɢɥɢ ɦɢɤɪɨɫɚɬɟɥɥɢɬɵ – ɤɨɪɨɬɤɢɟɞɢ-, ɬɪɢ-, 

ɬɟɬɪɚ- ɢ ɪɟɠɟ ɩɟɧɬɚɧɭɤɥɟɨɬɢɞɧɵɟ ɬɚɧɞɟɦɧɵɟ ɩɨɜɬɨɪɵ, ɨɛɵɱɧɨ ɞɥɢɧɨɣ ɜ 16- 

25 ɩɚɪ ɧɭɤɥɟɨɬɢɞɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɞɢɡɚɣɧ ɩɪɚɣɦɟɪɨɜ 

ɫɬɚɧɨɜɢɬɫɹ ɧɚɦɧɨɝɨ ɥɟɝɱɟ, ɜɟɞɶ ɜ ɤɚɱɟɫɬɜɟ ɩɪɚɣɦɟɪɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɤɨɦɩɥɢɦɟɧɬɚɪɧɵɟ 

ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɦ ɩɨɜɬɨɪɚɦ, ɧɚ ɤɨɧɰɟ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɪɚɫɩɨɥɨɠɟɧɵ 1-3 ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɯ «ɹɤɨɪɧɵɯ» ɧɭɤɥɟɨɬɢɞɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɤɨɦɩɥɢɦɟɧɬɚɪɧɵ 

ɦɟɠɦɢɤɪɨɫɚɬɟɥɥɢɬɧɨɦɭ ɭɱɚɫɬɤɭ (Gupta et al., 1994). 

ȼ ɪɚɦɤɚɯ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɝɟɧɟɬɢɤɢ ɞɚɧɧɵɣ ɚɧɚɥɢɡ ɩɨɞɯɨɞɢɬ ɛɨɥɶɲɟ 

ɞɥɹ ɩɨɢɫɤɚ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɩɨɩɭɥɹɰɢɹɦɢ ɜɧɭɬɪɢ ɨɞɧɨɝɨ ɜɢɞɚ 

(Qian et al., 2001; Tanya et al., 2011). ȼ ɬɨɦ ɱɢɫɥɟ ɞɚɧɧɵɣ ɚɧɚɥɢɡ ɩɨɞɯɨɞɢɬ ɢ 

ɞɥɹ ɜɢɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɫɟɦɟɣɫɬɜɚ Ranunculaceae (Odat et al., 2004). Ɉɞɧɚɤɨ 

ɧɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬ ɞɚɧɧɵɣ ɚɧɚɥɢɡ ɢ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 

ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɪɚɡɧɵɦɢ ɜɢɞɚɦɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ 

ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ (Ȼɭɝɥɨɜɚ ɢ ɞɪ., 2018; Roy et al., 2006). 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɦɟɬɨɞɨɦ 

ISSR-PCR (Inter Sample Sequence Repeats) ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ 
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ɩɪɚɣɦɟɪɨɜ, ɞɚɸɳɢɯ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɱɺɬɤɨ ɪɚɡɥɢɱɢɦɵɯ ɛɷɧɞɨɜ ɧɚ 

ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɟ. Ⱥɦɩɥɢɮɢɤɚɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ 20 ɦɤɥ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ, 

ɫɨɫɬɨɹɳɟɣ ɢɡ 10 ɦɤɥ ɝɨɬɨɜɨɣ PCR-ɫɦɟɫɢ (ɈɈɈ «Ȼɢɨɥɚɛɦɢɤɫ», ɇɨɜɨɫɢɛɢɪɫɤ), 

6 ɦɤɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, 2 ɦɤɥ ȾɇɄ ɢ 2 ɦɤɥ ɩɪɚɣɦɟɪɚ. ɉɪɨɝɪɚɦɦɚ 

ɚɦɩɥɢɮɢɤɚɰɢɢ: 

1) 95ɨɋ (5 ɦɢɧɭɬ) – ɞɟɧɚɬɭɪɚɰɢɹ ɛɟɥɤɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ ɞɥɹ 

ɚɤɬɢɜɚɰɢɢ Taq-ɩɨɥɢɦɟɪɚɡɵ; 

2) 13 ɰɢɤɥɨɜ: 95ɨɋ (20 ɫɟɤɭɧɞ) – «ɩɥɚɜɥɟɧɢɟ» ȾɇɄ, 55ɨɋ (45 ɫɟɤɭɧɞ, 

ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 0,7ɨɋ ɜ ɤɚɠɞɨɦ ɩɨɫɥɟɞɭɸɳɟɦ ɰɢɤɥɟ) – ɨɬɠɢɝ 

ɩɪɚɣɦɟɪɨɜ, 72ɨɋ (90 ɫɟɤɭɧɞ) – ɷɥɨɧɝɚɰɢɹ ɰɟɩɢ; 

3) 25 ɰɢɤɥɨɜ: 95ɨɋ (20 ɫɟɤɭɧɞ) – «ɩɥɚɜɥɟɧɢɟ» ȾɇɄ, 44ɨɋ (30 ɫɟɤɭɧɞ) 

– ɨɬɠɢɝ ɩɪɚɣɦɟɪɨɜ, 72ɨɋ (90 ɫɟɤɭɧɞ) – ɷɥɨɧɝɚɰɢɹ ɰɟɩɢ; 72ɨɋ (7 ɦɢɧɭɬ) – 

ɞɨɫɬɪɨɣɤɚ ɜɫɟɯ ɰɟɩɟɣ. 

ȼɫɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɩɨɞɛɨɪɟ ɩɪɚɣɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
 

Ɍɚɛɥɢɰɚ 2 – ɉɨɫɥɟɞɨɜɚɬɥɶɧɨɫɬɢ ɩɪɚɣɦɟɪɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɩɨɞɛɨɪɟ 
 

ɇɚɡɜɚɧɢɟ ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
17899A 5’-CAC-ACA-CAC-ACA-AG-3’ 
17899B 5’-CAC-ACA-CAC-ACA-GG-3’ 

HB8 5’-GAG-AGA-GAG-AGA-GG-3’ 
HB9 5’-GTG-TGT-GTG-TGT-GG-3’ 
HB10 5’-GAG-AGA-GAG-AGA-CC-3’ 
HB12 5’-CAC-CAC-CAC-GC-3’ 
HB13 5’-GAG-GAG-GAG-GC-3’ 
HB14 5’-CTC-CTC-CTC-GC-3’ 
HB15 5’-GTG-GTG-GTG-GC-3’ 
844A 5’-CTC-TCT-CTC-TCT-CTC-TAC-3’ 

ISSR-09 5’-ATG-ATG-ATG-ATG-ATG-ATG-3’ 
ISSR-17 5’-GAC-AGA-CAG-ACA-GAC-A-3’ 
ISSR-23 5’-ACA-CAC-ACA-CAC-ACA-CTA-3’ 

 

 
Ɋɚɡɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ 

ɪɚɡɥɢɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɷɥɟɤɬɪɨɮɨɪɟɡɧɨɣ ɤɚɦɟɪɟ Bio-Rad Sub-cell GT ɩɪɢ 
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ɧɚɩɪɹɠɟɧɢɢ 100V. ɉɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɝɟɥɹ ɜ ɪɚɫɬɜɨɪ ɞɨɛɚɜɥɹɥɫɹ ɛɪɨɦɢɞ 

ɷɬɢɞɢɹ ɞɥɹ ɨɤɪɚɫɤɢ ɩɨɥɭɱɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ. Ʉɨɧɟɱɧɵɣ ɝɟɥɶ ɮɨɬɨɝɪɚɮɢɪɨɜɚɥɢ 

ɜ ɩɪɨɯɨɞɹɳɟɦ ɍɎ-ɢɡɥɭɱɟɧɢɢ. 

Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɪɚɣɦɟɪɵ 

17899A, HB12, ISSR-17 ɢ HB14, ɞɚɸɳɢɟ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɜɨɫɩɪɨɢɡɜɨɞɢɦɵɯ ɩɨɥɢɦɨɪɮɧɵɯ ɮɪɚɝɦɟɧɬɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɛɷɧɞɨɜ (ɥɨɤɭɫɨɜ) 

ɫɨɫɬɚɜɢɥɨ 73. 

2.2.1.3 ɋɬɚɬɢɫɬɢɱɟɫɤɚя ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 
 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɟɪɟɜɟɞɟɧɵ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɚɬɪɢɰɭ, 

ɝɞɟ ɩɪɢɫɭɬɫɬɜɢɟ ɥɨɤɭɫɚ ɨɬɦɟɱɚɟɬɫɹ «1», ɚ ɟɝɨ ɨɬɫɭɬɫɬɜɢɟ – «0». ɗɬɢ ɞɚɧɧɵɟ ɜ 

ɩɨɫɥɟɞɫɬɜɢɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɤɥɚɫɬɟɪɧɨɦɭ ɚɧɚɥɢɡɭ (Reddy, 2002). 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɩɨɥɭɱɟɧɧɵɟ ɦɚɬɪɢɰɵ ɩɟɪɟɜɨɞɢɥɢɫɶ ɜ ɜɢɞ, ɭɞɨɛɧɵɣ 

ɞɥɹ ɪɚɛɨɬɵ ɜ ɩɪɨɝɪɚɦɦɟ PopGene (Population Genetics), ɜɟɪɫɢɹ 1.32 (Yeh, 

1999), ɝɞɟ ɛɵɥɢ ɩɨɞɜɟɞɟɧɵ ɪɚɫɱɺɬɵ ɫɥɟɞɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ: 

 P – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɢɦɨɪɮɧɵɯ ɥɨɤɭɫɨɜ; 

 He – ɝɟɧɟɬɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɇɷɹ (Nei, 1972), ɪɚɫɫɱɢɬɵɜɚɟɦɨɟ 

ɩɨ ɮɨɪɦɭɥɟ: 𝐷 = −ln (
   ∑ ܽ 𝑖ܾ𝑖 ), √∑ ܽ2 ∑ ܾ2

 𝑖 𝑖 
 

ɝɞɟ ai– ɚɥɥɟɥɶ ɜ ɩɨɩɭɥɹɰɢɢ Ⱥ, bi – ɚɥɥɟɥɶ ɜ ɩɨɩɭɥɹɰɢɢ ȼ; 
 

 Io – ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ ɒɟɧɧɨɧɚ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɩɨɞ 

ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ Ɋɨɛɟɪɬɨɦ Ɇɚɤɚɪɬɭɪɨɦ (MacArthur, 1955). 

 Gst – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɪɚɡɞɟɥɟɧɧɨɫɬɢ ɩɨɩɭɥɹɰɢɢɢ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɞɪɚɡɞɟɥɟɧɧɨɫɬɢ ɩɨɩɭɥɹɰɢɣ ɨɰɟɧɢɜɚɥɢ ɩɨ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ Ɋɚɣɬɚ (Wright, 1978). Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Gst, ɩɪɢɧɢɦɚɸɳɟɟ 
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ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 0,05, ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɧɢɡɤɨɦɭ ɭɪɨɜɧɸ ɩɨɞɪɚɡɞɟɥɺɧɧɨɫɬɢ, 

0,05-0,15 – ɫɪɟɞɧɟɦɭ ɭɪɨɜɧɸ ɩɨɞɪɚɡɞɟɥɺɧɧɨɫɬɢ, 0,15–0,25 – ɜɵɫɨɤɨɦɭ 

ɭɪɨɜɧɸ ɢ ɜɵɲɟ 0,25 – ɨɱɟɧɶ ɜɵɫɨɤɨɦɭ ɭɪɨɜɧɸ ɩɨɞɪɚɡɞɟɥɺɧɧɨɫɬɢ ɩɨɩɭɥɹɰɢɣ. 

ɂɧɞɟɤɫ ɩɨɞɪɚɡɞɟɥɟɧɧɨɫɬɢ ɩɨɩɭɥɹɰɢɣ ɪɚɫɫɱɢɬɵɜɚɥɢ ɞɥɹ ɜɫɟɣ ɜɵɛɨɪɤɢ. 
 

Ⱦɚɥɟɟ, ɜ ɩɪɨɝɪɚɦɦɟ TFPGA (Tools for Population Genetic Analysis) 

(Miller, 1997) ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɞɟɧɞɪɨɝɪɚɦɦɚ ɫɯɨɞɫɬɜɚ ɩɨɩɭɥɹɰɢɣ, 

ɨɬɪɚɠɚɸɳɚɹ ɫɬɟɩɟɧɶ ɪɨɞɫɬɜɚ ɢɫɫɥɟɞɭɟɦɵɯ ɩɨɩɭɥɹɰɢɣ ɩɨ ISSR-ɫɩɟɤɬɪɭ. 

Ɋɚɫɱɺɬ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɨɩɭɥɹɰɢɹɦɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɞɟɧɞɪɨɝɪɚɦɦɵ ɩɪɨɢɡɜɨɞɢɥɢ ɩɨ ɮɨɪɦɭɥɟ ɇɟɹ (1972) (Nei, 1972). Ɍɚɤɠɟ, 

ɞɟɧɞɪɨɝɪɚɦɦɵ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɜ ɩɪɨɝɪɚɦɦɟ TFPGA – ɩɨ ɮɨɪɦɭɥɟ ɇɟɹ (1978) 

ɢ ɜ ɩɪɨɝɪɚɦɦɟ PAST4 - ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɦɟɬɨɞɨɦ UPGMA (Hart, 

1983), ɦɟɪɚ ɫɯɨɞɫɬɜɚ – ȿɜɤɥɢɞɨɜɨ ɪɚɫɫɬɨɹɧɢɟ. 
 

Ⱦɥɹ ɨɰɟɧɤɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɩɭɥɹɰɢɣ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ 

ɛɚɣɟɫɨɜɫɤɢɣ ɩɨɯɨɞ (MCMC – Markov Chain Monte-Karlo), ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ 

ɩɪɨɝɪɚɦɦɟ STRUCTURE 2.3.4. (Pritchard et. al., 2000). ɂɫɩɨɥɶɡɨɜɚɥɨɫɶ 

ɞɥɢɬɟɥɶɧɨɟ ɜɵɝɨɪɚɧɢɟ (burn-in) – 20000 ɰɢɤɥɨɜ ɢ MCMC – 60000 ɰɢɤɥɨɜ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɬɟɪɨɜ ɨɰɟɧɢɜɚɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ΔK (Evanno et. 

al., 2005). Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɤɥɚɫɬɟɪɨɜ (Ʉ) ɬɟɫɬɢɪɨɜɚɥɨɫɶ ɨɬ 2 ɞɨ 12 ɜ 

ɞɟɫɹɬɢ ɩɨɜɬɨɪɧɨɫɬɹɯ. Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ 

ɩɪɨɝɪɚɦɦɚ STRUCTURE Harvester Web 0.6.94 (Earl et. al., 2012). 

 
2.2.2 Ɇɨɥɟɤɭɥяɪɧɚя ɮɢɥɨɝɟɧɢя ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪ. Trollius 

 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ȾɇɄ, 

ɜɵɞɟɥɟɧɧɚɹ ɢɡ ɥɢɫɬɶɟɜ 6 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪ. Trollius. Ⱥɦɩɥɢɮɢɤɚɰɢɹ 

ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɚɣɦɟɪɨɜ ɤ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ ITS (ITS-for – 5’-CGT-AAC-AAG-GTT-TCC-GTA-G-3’, 

ITS-rev – 5’-GGA-ATC-CTT-GTA-AGT-TTC-TTT-3’), matK (matK 1R_KIM – 

5’-CGT-ACA-GTA-CTT-TTG-TGT-TTA-CGA-G-3’, matK 3F_KIM – 5’-CCC- 

AGT-CCA-TCT-GGA-AAT-CTT-GGT-TC-3’) ɢ rbcL (rbcL 1F – 5’-ATG-TCA- 
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CCA-CAA-ACA-GAA-AC-3’, rbcL   724R   –   5’-TCG-CAT-GTA-CCT-GCA- 

GTA-GC-3’). ɉɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɜɵɞɟɥɟɧɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɩɨɦɨɳɶɸ 

ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɩɪɢ 100V. ȼɵɞɟɥɟɧɧɚɹ ɢ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɚɹ ȾɇɄ ɛɵɥɚ 

ɫɟɤɜɟɧɢɪɨɜɚɧɚ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ ɪɟɚɤɬɢɜɨɜ BigDive Terminator v. 3.1 

(Applied Biosystems, MD, USA). Ɉɩɪɟɞɟɥɟɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ forward-ɰɟɩɟɣ ɩɪɨɜɨɞɢɥɚɫɶ ɦɟɬɨɞɨɦ ɋɷɧɝɟɪɚ ɧɚ 

ɫɟɤɜɟɧɚɬɨɪɟ ABI 3130 (ɝ. ɇɨɜɨɫɢɛɢɪɫɤ). 
 

Ɏɚɣɥɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜ ɮɨɪɦɚɬɟ ABIF, ɬɨ ɟɫɬɶ ɜɤɥɸɱɚɥɢ ɜ ɫɟɛɹ 

ɩɨɦɢɦɨ ɫɚɦɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɟɳɺ ɢ ɯɪɨɦɚɬɨɝɪɚɦɦɵ, ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɤɨɬɨɪɵɯ ɢ ɩɪɨɢɫɯɨɞɢɥɨ ɨɩɪɟɞɟɥɟɧɢɟ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɪɢɫ. 

7). ɉɪɨɜɟɪɤɚ ɫɢɤɜɟɧɫɨɜ ɧɚ ɩɪɟɞɦɟɬ ɧɟɨɞɧɨɡɧɚɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɞɚɥɶɧɟɣɲɚɹ 

ɢɯ ɤɨɧɜɟɪɬɚɰɢɹ ɜ ɮɨɪɦɚɬ FASTA (ɫɬɚɧɞɚɪɬɧɵɣ ɬɟɤɫɬɨɜɵɣ ɮɨɪɦɚɬ ɞɥɹ 

ɧɭɤɥɟɨɬɢɞɧɵɯ ɢ ɩɨɥɢɩɟɩɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ) ɩɪɨɢɫɯɨɞɢɥɚ ɜ 

ɩɪɨɝɪɚɦɦɟ Unipro UGENE v 34.0 (ɞɚɥɟɟ UGENE) (Okonechnikov et. al., 2012). 

 

 
Ɋɢɫɭɧɨɤ 7 – ɍɱɚɫɬɨɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ITS Trollius altaicus 

 
ɉɨɫɥɟ ɩɟɪɟɜɨɞɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜ ɞɪɭɝɨɣ ɮɨɪɦɚɬ, ɜɫɬɚɥ ɜɨɩɪɨɫ ɨ 

ɬɨɦ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɚɤɢɯ ɜɢɞɨɜ ɧɭɠɧɨ ɜɵɛɪɚɬɶ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ 

ɛɢɨɥɨɝɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧɧɨɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ ɞɟɪɟɜɨ. Ȼɵɥɨ ɪɟɲɟɧɨ ɜɵɛɪɚɬɶ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɢɞɨɜ, ɫɟɦɟɣɫɬɜɚ Ʌɸɬɢɤɨɜɵɟ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ 

ɩɪɢɦɟɪɧɨ ɜ ɬɟɯ ɠɟ ɲɢɪɨɬɚɯ, ɱɬɨ ɢ ɢɫɫɥɟɞɭɟɦɵɟ ɨɛɪɚɡɰɵ. Ɍɚɤ ɠɟ, ɜ ɤɚɱɟɫɬɜɟ 

ɚɭɬɝɪɭɩɩɵ ɞɥɹ ɭɤɨɪɟɧɟɧɢɹ ɞɟɪɟɜɶɟɜ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɪɺɯ 
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ɰɟɥɟɜɵɯ ɭɱɚɫɬɤɨɜ ɞɥɹ ɜɢɞɚ Papaver somniferum L., ɫɨɝɥɚɫɧɨ ɫɨɨɛɪɚɠɟɧɢɹɦ ɨ 

ɬɨɦ, ɱɬɨ ɚɭɬɝɪɭɩɩɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɪɟɜɶɟɜ ɞɨɥɠɧɵ ɛɵɬɶ 

ɪɨɞɫɬɜɟɧɧɵɦɢ ɩɨ ɛɥɢɠɚɣɲɟɣ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɟɞɢɧɢɰɟ, ɨɛɴɟɞɢɧɹɸɳɟɣ 

ɢɫɫɥɟɞɭɟɦɵɟ ɞɚɧɧɵɟ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɢɫɫɥɟɞɭɟɦɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɨɛɴɟɞɢɧɟɧɵ ɜ ɫɟɦɟɣɫɬɜɨ Ʌɸɬɢɤɨɜɵɟ, ɚ Papaver somniferum L. ɨɬɧɨɫɢɬɫɹ ɤ 

ɫɟɦɟɣɫɬɜɭ ɦɚɤɨɜɵɯ; ɨɛɚ ɷɬɢ ɫɟɦɟɣɫɬɜɚ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɩɨɪɹɞɨɤ 

Ʌɸɬɢɤɨɰɜɟɬɧɵɯ (Wang et. al., 2009). ȼɫɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɵɥɢ 

ɩɨɞɨɛɪɚɧɵ ɜ ɛɚɡɟ ɞɚɧɧɵɯ NCBI, ɜ ɪɚɡɞɟɥɟ «Nucleotide» (ɬɚɛɥɢɰɚ 3). 

 
ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɚɧɚɥɢɡɚ ɹɜɥɹɥɨɫɶ ɦɧɨɠɟɫɬɜɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. Ɇɧɨɠɟɫɬɜɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ 

ɩɪɨɝɪɚɦɦɟ MEGA v10.1.8 (ɞɚɥɟɟ – MEGA) (Kumar et. al., 2018) ɫ ɩɨɦɨɳɶɸ 

ɚɥɝɨɪɢɬɦɚ MUSCLE ɫ ɦɟɬɨɞɨɦ ɤɥɚɫɬɟɪɢɡɚɰɢ UPGMA. 

 
Ɍɚɛɥɢɰɚ 3 – ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɜɡɹɬɵɟ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ NCBI 

 
 

rbcL matK ITS 
Aconitum barbatum 

JF940656.1 
-//- 

JF953024.1 
-//- 

KY417292.1 
Actaea spicata 
KF997475.1 

-//- 
JQ033440.1 

-//- 
Z98279.1 

Adonis amurensis 
EU053900.1 

-//- 
FJ626486.1 

-//- 
KU570389.1 

Anemone narcissiflora 
MF572154.1 

-//- 
MF543478.1 

-//- 
MF543747.1 

Caltha palustris 
EU053906.1 

-//- 
AB069845.1 

-//- 
AY148283.1 

– Clematis vitalba 
HE967387.1 

-//- 
GU732643.1 

Coptis chinensis 
AB817806.1 

-//- 
AB817805.1 

-//- 
JF423949.1 

Halerpestes ruthenica 
KF312697.1 

H. cymbalaria 
KC474866.1 

H. uniflora 
GU552270.1 

Papaver somniferum 
MF973030.1 

-//- 
JN896016.1 

-//- 
AY689330.1 

Paraquilegia microphylla 
EF437146.1 

-//- 
EF437136.1 

-//- 
JX233771.1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3 
 
 

rbcL matK ITS 
Ranunculus repens 

MK526485.1 
-//- 

AY954182.1 
-//- 

HQ338339.1 
Thalictrum simplex 

FJ449863.1 
T. occidentale 
KX677446.1 

T. simplex 
KC417090.1 

Trollius ledebouri 
EU053926.1 

-//- 
AY515237.1 

-//- 
AY148271.1 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɚɧɚɥɢɡɚ ɹɜɥɹɥɨɫɶ ɦɧɨɠɟɫɬɜɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. Ɇɧɨɠɟɫɬɜɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ 

ɩɪɨɝɪɚɦɦɟ MEGA v10.1.8 (ɞɚɥɟɟ – MEGA) (Kumar et. al., 2018) ɫ ɩɨɦɨɳɶɸ 

ɚɥɝɨɪɢɬɦɚ MUSCLE ɫ ɦɟɬɨɞɨɦ ɤɥɚɫɬɟɪɢɡɚɰɢ UPGMA (ɪɢɫ. 8). 

 
 
 

 
Ɋɢɫɭɧɨɤ 8 – Ɋɟɡɭɥɶɬɚɬ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɞɥɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ rbcL 

 
ɉɨɫɥɟ ɜɵɪɚɜɧɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɨɬɮɢɥɶɬɪɨɜɚɬɶ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɬ.ɤ. ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɩɭɫɤɨɜ, ɥɢɛɨ ɫɥɢɲɤɨɦ 

ɜɚɪɢɚɛɟɥɶɧɵɟ ɫɚɣɬɵ ɛɭɞɭɬ ɧɟɢɧɮɨɪɦɚɬɢɜɧɵɦɢ, ɢ ɤ ɬɨɦɭ ɠɟ, ɚɧɚɥɢɡ ɬɚɤɢɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɡɚɣɦɺɬ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟɟ ɜɪɟɦɹ. 
 

Ɏɢɥɶɬɪɚɰɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɩɪɨɢɫɯɨɞɢɥɚ ɜ ɩɪɨɝɪɚɦɦɟ GBlocks 

v0.91b ɫ ɦɟɧɟɟ ɫɬɪɨɝɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ 
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ɞɥɢɧɧɵɟ ɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɛɵɥɚ ɭɱɬɟɧɚ ɥɸɛɚɹ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ. 
 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɩɨɞɛɨɪ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɦɨɞɟɥɢ 

ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ. ɉɨɞɛɨɪ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 

jModelTest2 v2.1.6 ɧɚ ɩɥɚɬɮɨɪɦɟ XSEDE. Ⱦɥɹ ɩɨɞɛɨɪɚ ɛɵɥɢ ɜɵɛɪɚɧɵ 

ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɬɨɩɨɥɨɝɢɹ ɨɫɧɨɜɧɨɝɨ ɞɟɪɟɜɚ ɞɥɹ ɪɚɫɱɺɬɨɜ 

ɩɪɚɜɞɨɩɨɞɨɛɢɹ – Maximum Likelihood (ML), ɷɜɪɢɫɬɢɤɚ ɞɥɹ ɩɨɢɫɤɚ ɬɨɩɨɥɨɝɢɣ 

– Subtree Pruning and Regrafting (SPR), ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɤɪɢɬɟɪɢɣ – Bayesian 

Information Criterion, ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ – ɩɨ ɭɦɨɥɱɚɧɢɸ. 
 

Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɨ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɦɨɞɟɥɹɯ 

ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɟ ɞɟɪɟɜɶɹ ɞɜɭɦɹ 

ɦɟɬɨɞɚɦɢ – ɦɟɬɨɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ (ML) (Murshudov et. al., 

1997) ɢ ɛɚɣɟɫɨɜɫɤɢɣ ɦɟɬɨɞ (Beaumont et. al., 2002). Ɇɟɬɨɞ MLɛɵɥ ɪɟɚɥɢɡɨɜɚɧ 

ɜ ɩɪɨɝɪɚɦɦɟ MEGA, ɛɚɣɟɫɨɜɫɤɢɣ ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɨɜ 

MrBayes (Huelsenbeck, 2001) ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɜ ɩɪɨɝɪɚɦɦɟ UGENE. 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɶɟɜ ɦɟɬɨɞɨɦ ML ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɩɚɪɚɦɟɬɪɵ: ɛɭɬɫɬɪɷɩ – 1000, ɷɜɪɢɫɬɢɤɚ ɞɥɹ ɩɨɞɛɨɪɚ ɬɨɩɨɥɨɝɢɢ – SPR, ɦɟɬɨɞ 

ɩɨɫɬɪɨɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɞɟɪɟɜɚ – NJ, ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ – ɫɬɚɧɞɚɪɬɧɵɟ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɚɧɧɵɦ ɨ ɩɨɞɛɨɪɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɞɟɪɟɜɶɟɜ ɚɥɝɨɪɢɬɦɚɦɢ MrBayes ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɚɤɠɟ ɫɬɚɧɞɚɪɬɧɵɟ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɚɧɧɵɦ ɨ ɩɨɞɛɨɪɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ɩɚɪɚɦɟɬɪɵ. 
 

ȼɢɡɭɚɥɢɡɚɰɢɹ ɞɟɪɟɜɶɟɜ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɜ ɩɪɨɝɪɚɦɦɟ MEGA.
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ȼЫȼɈȾЫ 

 
1. ISSR-PCR ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ 

ɩɨɩɭɥɹɰɢɣ ɜɢɞɨɜ ɪ. Trollius ɜɵɹɜɥɟɧɨ 114 ɥɨɤɭɫɨɜ, ɫɭɦɦɚɪɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ 

ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 98,25%. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɞɪɚɡɞɟɥɺɧɧɨɫɬɢ ɩɨɩɭɥɹɰɢɣ 

(GST) ɪɚɜɟɧ 0,52, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɡɭɱɟɧɧɵɟ ɩɨɩɭɥɹɰɢɢ ɢɦɟɸɬ ɜɵɫɨɤɭɸ 

ɫɬɟɩɟɧɶ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ Ɋɚɣɬɚ (1972) ɢ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 

ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ. 

2. ɇɚ ɞɟɧɞɪɨɝɪɚɦɦɟ ɫɯɨɞɫɬɜɚ ɜɵɞɟɥɹɟɬɫɹ 2 ɤɥɚɫɬɟɪɚ, ɨɞɢɧ ɢɡ 

ɤɨɬɨɪɵɯ ɮɨɪɦɢɪɭɸɬ ɩɨɩɭɥɹɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɜɢɞɭ T. sibiricus. ȼɨ ɜɬɨɪɨɣ 

ɤɥɚɫɬɟɪ ɜɯɨɞɹɬ ɩɨɩɭɥɹɰɢɢ T. asiaticus, ɢ T. vitalii. Ɉɛɨɫɨɛɥɟɧɧɭɸ ɝɪɭɩɩɭ 

ɨɛɪɚɡɭɸɬ ɛɚɣɤɚɥɶɫɤɚɹ ɢ ɢɞɠɢɦɫɤɚɹ ɩɨɩɭɥɹɰɢɢ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɞɟɪɟɜɚ ɩɨ 

ɨɬɞɟɥɶɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦ ɧɚɛɥɸɞɚɟɬɫɹ ɱɟɬɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɨɩɭɥɹɰɢɣ ɧɚ 

ɨɛɨɫɨɛɥɟɧɧɵɟ ɝɪɭɩɩɵ. 

3. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨ ɧɭɤɥɟɨɬɢɞɧɵɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ ITS ɪɟɝɢɨɧɨɜ, ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɜ matK ɢ rbcL 

ɜɵɹɜɥɟɧɨ ɨɬɫɭɬɫɬɜɢɟ ɡɧɚɱɢɦɵɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɜɢɞɚɦɢ T. asiaticus, T. 

vitalii, T. kolonok, T. europaeus L., T. altaicus ɢ T. sibiricus. ȿɞɢɧɢɱɧɵɟ 

ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɟ ɡɚɦɟɧɵ ɨɬɦɟɱɟɧɵ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ matK ɭ T. 

europaeus, T. altaicus ɢ T. kolonok. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɜɟɫɬɢ ɱɟɬɤɭɸ ɝɪɚɧɢɰɭ 

ɦɟɠɞɭ ɜɢɞɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɟɧɢɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ ɧɚ 

ɩɨɩɭɥɹɰɢɨɧɧɨɦ ɭɪɨɜɧɟ, ɚ ɬɚɤɠɟ ɩɨɢɫɤ ɧɨɜɵɯ, ɛɨɥɟɟ ɧɚɞɟɠɧɵɯ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɪɤɟɪɨɜ. 
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