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ɇ�Ɇ� ȼɟɥɢɠɚɧɨɜ

ɗɥ� ɩɨɱɬɚ� 

ȼɵɪɚɳɢɜɚɧɢɟ ɬɨɦɚɬɚ ɜ Ⱦɚɝɟɫɬɚɧɟ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɪɟɝɢɨɧɚ� ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɩɪɨɯɥɚɞɧɵɟ 
ɩɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ ɜ ɪɚɧɧɟɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ ɩɨɫɥɟ ɜɵɫɚɞɤɢ ɪɚɫɫɚɞɵ ɜ ɨɬɤɪɵɬɨɦ ɝɪɭɧɬ, ɧɚɱɢɧɚɹ ɫ ɫɟɪɟɞɢɧɵ ɚɩɪɟɥɹ� ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜɵɫɨɤɢɟ 
ɥɟɬɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɜɨɡɞɭɲɧɨɣ ɡɚɫɭɯɨɣ, ɫɨɡɞɚɸɳɢɟ ɫɬɪɟɫɫɨɜɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɝɟɧɟɪɚɬɢɜɧɵɯ ɨɪɝɚɧɨɜ ɪɚɫɬɟɧɢɣ 
ɫɪɟɞɧɟɫɩɟɥɨɝɨ, ɫɪɟɞɧɟɩɨɡɞɧɟɝɨ ɢ ɩɨɡɞɧɟɝɨ ɫɪɨɤɨɜ ɫɨɡɪɟɜɚɧɢɹ� ɐɟɥɶɸ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɜɵɹɜɥɟɧɢɟ ɜɡɚɢɦɨɫɜɹɡɢ ɮɭɡɚɪɢɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ 
ɫ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɯɨɥɨɞɭ ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ, ɚ ɬɚɤɠɟ ɜɥɢɹɧɢɹ ɭɫɥɨɜɢɣ ɝɨɞɚ ɧɚ ɩɨɪɚɠɚɟɦɨɫɬɶ ɬɨɦɚɬɚ ɮɭɡɚɪɢɨɡɧɨɣ ɤɨɪɧɟɜɨɣ 
ɝɧɢɥɶɸ�  ɍɫɬɚɧɨɜɥɟɧɚ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɫɬɟɩɟɧɶɸ ɜɫɯɨɠɟɫɬɢ ɢ ɞɥɢɧɨɣ ɤɨɪɟɲɤɚ ɩɪɢ ɧɢɡɤɢɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 
ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɯɨɥɨɞɨɫɬɨɣɤɨɫɬɢ ɢ ɮɭɡɚɪɢɨɡɨɭɫɬɨɣɱɢɜɨɫɬɶɸ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ� ȼɵɹɜɥɟɧɵ 
ɷɮɮɟɤɬɢɜɧɵɟ ɞɨɧɨɪɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɩɨɩɭɥɹɰɢɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ ɬɨɦɚɬɚ� ȼɵɹɜɥɟɧɨ, ɱɬɨ ɤɨɧɬɪɚɫɬɧɵɟ ɩɨ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɟɧɨɬɢɩɵ ɬɨɦɚɬɚ ɮɨɪɦɢɪɭɸɬ ɨɛɳɢɟ ɢɥɢ ɛɥɢɡɤɢɟ ɝɟɧɨɬɢɩɵ ɫ ɪɨɞɫɬɜɟɧɧɵɦɢ ɩɨɬɨɦɫɬɜɟɧɧɵɦɢ ɩɨɩɭɥɹɰɢɹɦɢ, ɨɫɨɛɟɧɧɨ ɫ 
ɛɟɤ-ɤɪɨɫɫɧɵɦɢ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɵɫɨɤɨɣ ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɢ ɮɭɡɚɪɢɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ� ɍɫɬɚɧɨɜɥɟɧɚ ɜɟɞɭɳɚɹ ɪɨɥɶ ɧɚɫɥɟɞɫɬɜɟɧɨɫɬɢ ɜ 
ɩɪɨɹɜɥɟɧɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɭɡɚɪɢɨɡɭ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɝɨɞɚ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɚɹ ɨ ɬɨɦ, ɱɬɨ ɭɫɬɨɣɱɢɜɵɟ ɫɨɪɬɚ ɬɨɦɚɬɚ �ɇɨɜɢɱɨɤ, 
Ƚɪɚɧɬ, Ɍɨɩɚɡ� ɹɜɥɹɸɬɫɹ ɧɚɞɟɠɧɵɦɢ ɞɨɧɨɪɚɦɢ ɮɭɡɚɪɢɨɡɨɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɞɥɹ ɫɟɥɟɤɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦ� 

N�0� 9HOL]KDQRY

*EPDLO� 

*URZLQJ WRPDWRHV LQ 'DJHVWDQ LV SHFXOLDU EHFDXVH RI WKH FOLPDWLF FRQGLWLRQV RI WKH UHJLRQ� OQ WKH RQH KDQG, WKH ZHDWKHU LV FRRO LQ HDUO\ VSULQJ, DIWHU SODQWLQJ 
VHHGOLQJV LQ WKH RSHQ JURXQG, VWDUWLQJ LQ PLG-$SULO� RQ WKH RWKHU KDQG, KLJK VXPPHU WHPSHUDWXUHV DVVRFLDWHG ZLWK DQ DLU GURXJKW FUHDWH VWUHVVIXO FRQGLWLRQV 
IRU WKH JURZWK DQG GHYHORSPHQW RI WKH JHQHUDWLYH RUJDQV RI SODQWV IHDWXULQJ  PHGLXP, PHGLXP-ODWH DQG ODWH ULSHQLQJ� 7KH SXUSRVH RI RXU UHVHDUFK ZDV WR 
LGHQWLI\ UHODWLRQVKLSV EHWZHHQ UHVLVWDQFH WR IXVDULRVLV DQG UHVLVWDQFH WR FROG DW WKH HDUO\ VWDJHV RI SODQW GHYHORSPHQW, DV ZHOO DV WKH LPSDFW RI \HDUO\ FRQGLWLRQV 
RQ WKH VXVFHSWLELOLW\ RI WRPDWR WR IXVDULRXV URRW URW� 7KHUH ZDV IRXQG D VLJQL¿FDQW SRVLWLYH FRUUHODWLRQ EHWZHHQ WKH GHJUHH RI JHUPLQDWLRQ DQG WKH OHQJWK RI 
URRWV DW ORZ SRVLWLYH WHPSHUDWXUHV XQGHU FRQWUROOHG FRQGLWLRQV, DV ZHOO DV EHWZHHQ WKH OHYHOV RI UHVLVWDQFH WR FROG DQG IXVDULRVLV LQ WKH ¿HOG� E൵HFWLYH GRQRUV 
RI UHVLVWDQFH DQG SURPLVLQJ SRSXODWLRQV IRU XVH LQ WRPDWR EUHHGLQJ KDYH EHHQ LGHQWL¿HG� ,W KDV EHHQ UHYHDOHG WKDW WKH FRQWUDVWLQJ JHQRW\SHV RI WRPDWR IRUP 
FRPPRQ RU FORVH JHQRW\SHV ZLWK UHODWHG KHUHGLWDU\ SRSXODWLRQV, HVSHFLDOO\ EDFNFURVVHV, ZKLFK LQGLFDWHV D KLJK KHUHGLWDELOLW\ UHVLVWDQFH WR IXVDULRVLV� 7KH 
OHDGLQJ UROH RI JHQRW\SH LQ WKH PDQLIHVWDWLRQ RI UHVLVWDQFH WR IXVDULRVLV DV LW UHODWHV WR \HDUO\ FRQGLWLRQV KDV EHHQ HVWDEOLVKHG, LQGLFDWLQJ WKDW VXVWDLQDEOH 
YDULHWLHV RI WRPDWR �NRYLFKRN, *UDQW, 7RSD]� DUH UHOLDEOH GRQRUV RI UHVLVWDQFH WR IXVDULRVLV DQG KDYH KLJK SRWHQWLDO IRU EUHHGLQJ SURJUDPV�
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Н.М. Велижанов

Ⱦɨɫɬɢɠɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɨɦɚɬɚ ɤ ɛɢɨɬɢɱɟɫɤɢɦ ɢ ɚɛɢɨɬɢɱɟɫɤɢɦ ɫɬɪɟɫɫɚɦ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ ɜɨ ɦɧɨɝɢɯ ɪɟɝɢɨɧɚɯ 
ɜɨɡɞɟɥɵɜɚɧɢɹ ɷɬɨɣ ɤɭɥɶɬɭɪɵ >1,�@, ɜɤɥɸɱɚɹ Ɋɟɫɩɭɛɥɢɤɭ Ⱦɚɝɟɫɬɚɧ� Ɋɚɫɩɪɨɫɬɪɚɧɧɨɫɬɶ ɝɪɢɛɨɜ ɪɨɞɚ ɜ ɩɨɱɜɟ ɢ ɱɚɫɬɵɟ ɫɥɭɱɚɢ ɫɧɢɠɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɫɥɟ ɩɨɫɚɞɤɢ ɪɚɫɬɟɧɢɣ ɬɨɦɚɬɚ ɜ ɩɨɥɟ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɞɥɹ ɪɚɡɜɢɬɢɹ ɮɭɡɚɪɢɨɡɧɨɣ ɤɨɪɧɟɜɨɣ ɝɧɢɥɢ� 
ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɜ ɡɨɧɟ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɛɥɸɞɚɟɬɫɹ ɜɨɡɪɚɫɬɚɧɢɟ ɜɪɟɞɨɧɨɫɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɮɭɡɚɪɢɨɡɧɨɝɨ ɭɜɹɞɚɧɢɹ� ȿɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ 
ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɬ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɪɢɦɨɪɫɤɢɯ ɪɚɣɨɧɨɜ Ⱦɚɝɟɫɬɚɧɚ, ɚ ɬɚɤɠɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɵɟ ɡɚɳɢɬɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɧɚɪɭɲɟɧɢɟ 
ɫɟɜɨɨɛɨɪɨɬɚ� ɉɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɮɝɪɟɫɫɢɜɧɨɫɬɶ ɝɪɢɛɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɫɫɚɞɟ ɨɛɴɹɫɧɹɟɬɫɹ ɨɫɥɚɛɥɟɧɧɵɦ ɢɦɦɭɧɢɬɟɬɨɦ ɪɚɫɬɟɧɢɣ ɢ 
ɨɬɫɭɬɫɬɜɢɟɦ ɜ ɩɨɱɜɟ ɚɤɬɢɜɧɵɯ ɚɧɬɚɝɨɧɢɫɬɨɜ ɢ ɤɨɧɤɭɪɟɧɬɨɜ ɩɚɬɨɝɟɧɨɜ >3@� ȼ ɭɫɥɨɜɢɹɯ Ɋɟɫɩɭɛɥɢɤɢ Ⱦɚɝɟɫɬɚɧ ɛɨɥɟɡɧɶ ɨɬɦɟɱɚɟɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ 
ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɧɨ ɨɫɨɛɟɧɧɨ ɜɪɟɞɨɧɨɫɧɚ ɨɧɚ ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɨɧɬɨɝɟɧɟɡɚ, ɩɪɨɹɜɥɹɹɫɶ ɜ ɜɢɞɟ ɝɧɢɟɧɢɹ ɫɟɦɹɧ, ɩɨɛɭɪɟɜɲɢɯ, ɧɟɤɪɨɬɢɱɟɫɤɢɯ 
ɫɟɦɹɧ ɢ�ɢɥɢ ɝɥɭɛɨɤɢɯ ɹɡɜ ɧɚ ɤɨɪɧɹɯ, ɚ ɧɚ ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɷɬɚɩɚɯ ɜɟɝɟɬɚɰɢɢ – ɜ ɜɢɞɟ ɭɜɹɞɚɧɢɹ ɪɚɫɬɟɧɢɣ� ȼɢɞ  ɢ ɨɫɨɛɟɧɧɨ ɟɝɨ 
ɪɚɡɧɨɜɢɞɧɨɫɬɶ F�  ɜɵɞɟɥɹɸɬɫɹ ɢɡ ɛɨɥɶɧɵɯ ɤɨɪɧɟɣ ɫ ɧɚɢɛɨɥɶɲɟɣ ɱɚɫɬɨɬɨɣ >3, 4@�

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɮɟɧɨɬɢɩɚ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɝɟɧɨɬɢɩ-ɫɪɟɞɚ  ɋɨɝɥɚɫɧɨ ɧɟɤɨɬɨɪɵɦ ɞɚɧɧɵɦ, ɧɟɤɨɬɨɪɵɟ ɛɥɨɤɢ ɝɟɧɨɜ ɨɫɨɛɨ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɢɡɦɟɧɟɧɢɸ ɫɪɟɞɵ, ɢ ɢɯ ɢɫɤɥɸɱɟɧɢɟ ɢɡ ɫɟɥɟɤɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦ ɦɨɠɟɬ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɨɣ ɫɬɪɚɬɟɝɢɟɣ ɜ ɪɚɡɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɬɚɤɢɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ >�, 6@� 

ɉɪɢ ɨɰɟɧɤɟ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɭɞɚɱɧɵɣ ɜɵɛɨɪ ɬɟɫɬ-ɩɚɪɚɦɟɬɪɨɜ� ɉɨ ɦɧɟɧɢɸ ɧɟɤɨɬɨɪɵɯ ɚɜɬɨɪɨɜ, ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɪɧɹ ɞɟɥɚɸɬ ɟɝɨ ɭɞɨɛɧɵɦ ɨɛɴɟɤɬɨɦ ɞɥɹ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɢ ɚɧɚɥɢɡɚ >6, 7@� ȼɵɹɜɥɟɧɨ, ɱɬɨ ɯɨɥɨɞɨɜɨɣ ɫɬɪɟɫɫ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ 
ɫɩɨɪɨɮɢɬɚ ɬɨɦɚɬɚ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɦɨɟ ɜɥɢɹɧɢɟ ɧɚ ɞɥɢɧɭ ɤɨɪɟɲɤɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɨɬɛɨɪ ɯɨɥɨɞɨɭɫɬɨɣɱɢɜɵɯ ɝɟɧɨɬɢɩɨɜ ɩɨ ɞɚɧɧɨɦɭ 
ɩɨɤɚɡɚɬɟɥɸ >�@�

 ɜɵɹɜɥɟɧɢɟ ɜɡɚɢɦɨɫɜɹɡɢ ɮɭɡɚɪɢɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɯɨɥɨɞɭ ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ 
ɪɚɫɬɟɧɢɣ, ɚ ɬɚɤɠɟ ɜɥɢɹɧɢɹ ɭɫɥɨɜɢɣ ɝɨɞɚ ɧɚ ɩɨɪɚɠɚɟɦɨɫɬɶ ɬɨɦɚɬɚ ɮɭɡɚɪɢɨɡɧɨɣ ɤɨɪɧɟɜɨɣ ɝɧɢɥɶɸ�

ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɛɵɥɢ ɜɵɛɪɚɧɵ 1� ɨɛɪɚɡɰɨɜ-ɪɨɞɢɬɟɥɟɣ ɢ � ɝɢɛɪɢɞɨɜ ɬɨɦɚɬɚ� ɇɨɜɢɱɨɤ, Ʌ ����7, Ʌ ���11, Ƚɪɚɧɬ, Ɍɨɩɚɡ, Ɇɚɪɬɢ, Ȼɟɥɚ, Ʌɨɬɨɫ, 
ɋɩɚɪɬɚɤ, Ʉɨɥɨɪɚɞɨ, F3�ɇɨɜɢɱɨɤîȽɪɚɧɬ�îȽɪɚɧɬ, F4 ɇɨɜɢɱɨɤîȽɪɚɧɬ, F3 �ɌɨɩɚɡîɆɚɪɬɢ�îɅ 43��, F3 �ȻɟɥɚîɅɨɬɨɫ�îɇɨɜɢɱɨɤ, F4 ȻɟɥɚîɅɨɬɨɫ, F3 
�Ɍɚɥɢɫɦɚɧîɋɩɚɪɬɚɤ�îɅ 41�4, F3 ɄɨɥɨɪɚɞɨîɆɚɪɬɢ�

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɯɨɥɨɞɭ ɨɰɟɧɢɜɚɥɢ ɩɨ ɜɫɯɨɠɟɫɬɢ ɫɟɦɹɧ, ɞɥɢɧɟ ɤɨɪɟɲɤɚ, ɛɢɨɦɚɫɫɟ ɪɚɫɬɟɧɢɣ, ɜɵɪɚɳɟɧɧɵɯ ɜ ɱɚɲɤɚɯ ɉɟɬɪɢ ɧɚ ɭɜɥɚɠɧɟɧɧɨɣ 
ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1��ɋ ɜ ɬɟɱɟɧɢɟ �1 ɫɭɬɨɤ ɜ ɭɫɥɨɜɢɹɯ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɤɚɦɟɪɵ� Ɉɩɵɬ ɩɪɨɜɨɞɢɥɢ ɜ 3 ɩɨɜɬɨɪɧɨɫɬɹɯ� 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ ɩɨ �� ɪɚɫɬɟɧɢɣ ɭ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɢ 1�� ɭ ɝɢɛɪɢɞɨɜ� ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɮɭɡɚɪɢɨɡɧɨɣ ɤɨɪɧɟɜɨɣ ɝɧɢɥɢ ɨɰɟɧɢɜɚɥɢ ɧɚ ɷɬɚɩɟ 
ɫɨɡɪɟɜɚɧɢɹ ɩɥɨɞɨɜ ɩɨ 6-ɛɚɥɶɧɨɣ ɲɤɚɥɟ� � – ɢɦɦɭɧɧɵɟ, 1 – ɜɵɫɨɤɨɭɫɬɨɣɱɢɜɵɟ, � – ɭɫɬɨɣɱɢɜɵɟ, 3 – ɫɪɟɞɧɟɜɨɫɩɪɢɢɦɱɢɜɵɟ, 4 – ɜɨɫɩɪɢɢɦɱɢɜɵɟ, � – 
ɫɢɥɶɧɨɜɨɫɩɪɢɢɦɱɢɜɵɟ �ɝɢɛɟɥɶ ɪɚɫɬɟɧɢɹ�� ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɦɟɬɨɞɚɦɢ ɮɚɤɬɨɪɧɨɝɨ ɢ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɨɜ ɜ ɩɚɤɟɬɟ ɩɪɨɝɪɚɦɦ 
67$7,67,&$ 7 >�, 1�@�

Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɫɯɨɠɟɫɬɶ ɫɟɦɹɧ ɬɨɦɚɬɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1�� ɋ ɜɚɪɶɢɪɨɜɚɥɚ ɭ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɜ ɩɪɟɞɟɥɚɯ 6�,4–1���, ɚ ɭ ɝɢɛɪɢɞɧɵɯ – 
�4,3–�6,4�� ɇɚɢɛɨɥɶɲɟɣ ɜɫɯɨɠɟɫɬɶɸ ɨɬɥɢɱɚɥɢɫɶ ɫɨɪɬɚ ɇɨɜɢɱɨɤ, Ɇɚɪɬɢ, Ʌɨɬɨɫ ɢ Ʉɨɥɨɪɚɞɨ ���,6–�7,���, ɚ ɧɚɢɦɟɧɶɲɟɣ – Ƚɪɚɧɬ, Ȼɟɥɚ �61,6�� ɢ Ʌ ����7, 
Ʌ ���11 ��1,7��� ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɢɛɪɢɞɧɵɟ ɩɨɩɭɥɹɰɢɢ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɭɱɚɫɬɢɢ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɇɨɜɢɱɨɤ ɢ Ʌɨɬɨɫ, ɨɬɥɢɱɚɥɢɫɶ ɧɚɢɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɜɫɯɨɠɟɫɬɶɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɩɭɥɹɰɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɪɢ ɭɱɚɫɬɢɢ ɫɨɪɬɚ Ȼɟɥɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ ɛɨɥɟɟ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɩɨɤɚɡɚɬɟɥɹ�

ɂɡɦɟɪɟɧɢɟ ɞɥɢɧɵ ɤɨɪɟɲɤɚ ɭ ɪɨɞɢɬɟɥɶɫɤɢɯ ɮɨɪɦ ɪɚɫɬɟɧɢɣ ɩɨɤɚɡɚɥɨ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɭɸ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɩɪɢɡɧɚɤɚ� 6,6–�3,� ɦɦ� ɇɚɢɛɨɥɶɲɢɟ 
ɡɧɚɱɟɧɢɹ ɨɬɦɟɱɟɧɵ ɭ ɫɨɪɬɚ ɇɨɜɢɱɨɤ, ɚ ɧɚɢɦɟɧɶɲɢɟ – ɭ ɫɨɪɬɚ Ƚɪɚɧɬ� ɍ ɝɢɛɪɢɞɧɵɯ ɮɨɪɦ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ ɩɪɢɡɧɚɤɚ� 
ȼɤɥɚɞ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɜ ɩɨɤɚɡɚɬɟɥɶ «ɞɥɢɧɚ ɤɨɪɟɲɤɚ» ɨɫɨɛɟɧɧɨ ɨɱɟɜɢɞɟɧ ɭ ɛɟɤ-ɤɪɨɫɫɧɨɣ ɩɨɩɭɥɹɰɢɢ F3�ɇɨɜɢɱɨɤ ɯ Ƚɪɚɧɬ� î Ƚɪɚɧɬ� 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɟɧɟɬɢɱɟɫɤɚɹ ɞɟɬɟɪɦɢɧɢɡɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɯɨɥɨɞɭ ɩɪɨɹɜɥɹɟɬɫɹ ɤɚɤ ɜ ɫɩɨɫɨɛɧɨɫɬɢ ɫɟɦɹɧ ɤ ɜɫɯɨɠɟɫɬɢ, ɬɚɤ ɢ ɜɥɢɹɧɢɸ ɧɚ ɪɨɫɬ 
ɤɨɪɟɲɤɚ ɩɪɢ 1��ɋ�

Ʉɪɨɦɟ ɬɨɝɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɜɫɯɨɠɟɫɬɶɸ ɫɟɦɹɧ ɢ ɞɥɢɧɨɣ ɤɨɪɟɲɤɚ ɫɭɳɟɫɬɜɭɟɬ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɹ �U   �,���� Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɞɥɢɧɚ ɤɨɪɟɲɤɚ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɨɪɬɚ, ɧɨ ɢ ɩɨɤɚɡɚɬɟɥɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɨɦɚɬɚ ɤ ɯɨɥɨɞɭ� ɉɪɟɞɫɬɚɜɥɹɸɬ ɢɧɬɟɪɟɫ ɨɫɨɛɟɧɧɨɫɬɢ 
ɫɯɨɞɫɬɜɚ�ɨɬɥɢɱɢɹ ɪɨɞɢɬɟɥɟɣ ɢ ɩɨɩɭɥɹɰɢɣ-ɩɨɬɨɦɤɨɜ� Ɍɚɤ, ɭɫɬɚɧɨɜɥɟɧɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɫɯɨɞɫɬɜɚ ɛɟɤ-ɤɪɨɫɫɧɨɣ ɩɨɩɭɥɹɰɢɢ F3�ɇɨɜɢɱɨɤ î Ƚɪɚɧɬ� î Ƚɪɚɧɬ 
ɢ ɩɪɨɫɬɨɣ ɩɨɩɭɥɹɰɢɢ F4 ɇɨɜɢɱɨɤ î Ƚɪɚɧɬ ɫ ɪɨɞɢɬɟɥɶɫɤɨɣ ɮɨɪɦɨɣ ɇɨɜɢɱɨɤ, ɚ ɬɚɤɠɟ ɛɟɤ-ɤɪɨɫɫɧɨɣ ɩɨɩɭɥɹɰɢɢ F3 �Ȼɟɥɚ î Ʌɨɬɨɫ� î ɇɨɜɢɱɨɤ ɢ ɩɪɨɫɬɨɣ 
ɩɨɩɭɥɹɰɢɢ F4 î  Ʌɨɬɨɫ ɫ ɭɫɬɨɣɱɢɜɨɣ ɪɨɞɢɬɟɥɶɫɤɨɣ ɮɨɪɦɨɣ Ʌɨɬɨɫ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɡɧɚɱɢɬɟɥɶɧɨɦ ɜɤɥɚɞɟ ɝɟɧɧɵɯ ɚɥɥɟɥɟɣ ɪɟɡɢɫɬɟɧɬɧɵɯ ɪɨɞɢɬɟɥɟɣ 
ɜ ɩɪɨɹɜɥɟɧɢɟ ɪɟɚɤɰɢɢ ɩɨɬɨɦɤɨɜ ɤ ɯɨɥɨɞɭ� ȼɵɹɜɥɟɧɨ, ɱɬɨ ɜ ��1� ɝɨɞɭ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɦ ɫɢɥɶɧɨɣ ɡɚɫɭɯɨɣ, ɪɨɞɢɬɟɥɶɫɤɢɟ ɮɨɪɦɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɨɪɬɚ 
Ʉɨɥɨɪɚɞɨ, ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɥɢɫɶ ɞɨɜɨɥɶɧɨ ɫɥɚɛɨ ɩɨ ɫɬɟɩɟɧɢ ɩɨɪɚɠɚɟɦɨɫɬɢ ɮɭɡɚɪɢɨɡɧɨɣ ɤɨɪɧɟɜɨɣ ɝɧɢɥɶɸ� ȼ ���� ɢ ���1 ɝɨɞɚɯ – ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɩɨ ɩɨɝɨɞɧɵɦ ɭɫɥɨɜɢɹɦ ɞɥɹ ɪɚɡɜɢɬɢɹ ɬɨɦɚɬɚ - ɫɨɪɬɚ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɡɞɟɥɢɥɢɫɶ ɧɚ � ɝɪɭɩɩɵ� ɇɚɢɛɨɥɟɟ ɩɨɪɚɠɚɟɦɵɦɢ ɨɤɚɡɚɥɢɫɶ Ɇɚɪɬɢ, Ʌɨɬɨɫ, Ȼɟɥɚ�

ɋɜɨɣɫɬɜɚ ɝɢɛɪɢɞɨɜ, ɫɨɡɞɚɧɧɵɯ ɫ ɭɱɚɫɬɢɟɦ ɪɨɞɢɬɟɥɟɣ ɇɨɜɢɱɨɤ, Ƚɪɚɧɬ, ɋɩɚɪɬɚɤ, Ʉɨɥɨɪɚɞɨ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɛɟɤ-ɤɪɨɫɫɧɵɯ ɫɤɪɟɳɢɜɚɧɢɹɯ, 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɧɚɞɟɠɧɵɯ ɞɨɧɨɪɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɭɡɚɪɢɨɡɧɨɣ ɤɨɪɧɟɜɨɣ ɝɧɢɥɢ ɬɨɦɚɬɚ�

� Ɋɚɫɫɚɞɚ ɬɨɦɚɬɚ �ɇɨɜɢɱɨɤ�, ɩɨɪɚɠɟɧɧɚɹ ɮɭɡɚɪɢɨɡɨɦ Ɋɚɫɬɟɧɢɹ ɬɨɦɚɬɚ �ɫɨɪɬ Ʌɨɬɨɫ�, ɩɨɪɚɠɟɧɧɵɟ ɮɭɡɚɪɢɨɡɨɦ
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ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɨɦɚɬɚ ɤ ɧɢɡɤɢɦ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɬɟɦɩɟɪɚɬɭɪɚɦ ɧɚ ɪɚɧɧɟɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɝɟɧɟɬɢɱɟɫɤɢ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɚ ɢ ɜɡɚɢɦɨɫɜɹɡɚɧɚ 
ɫ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɜɡɪɨɫɥɵɯ ɪɚɫɬɟɧɢɣ ɤ ɮɭɡɚɪɢɨɡɧɨɣ ɝɧɢɥɢ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ� Ʉɨɧɬɪɚɫɬɧɵɟ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɟɧɨɬɢɩɵ ɬɨɦɚɬɚ ɮɨɪɦɢɪɭɸɬ ɨɛɳɢɟ 
ɢɥɢ ɛɥɢɡɤɢɟ ɝɟɧɨɬɢɩɵ ɫ ɪɨɞɫɬɜɟɧɧɵɦɢ ɩɨɬɨɦɫɬɜɟɧɧɵɦɢ ɩɨɩɭɥɹɰɢɹɦɢ, ɨɫɨɛɟɧɧɨ ɫ ɛɟɤ-ɤɪɨɫɫɧɵɦɢ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɵɫɨɤɨɣ ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɢ 
ɮɭɡɚɪɢɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ� ɍɫɬɚɧɨɜɥɟɧɚ ɜɟɞɭɳɚɹ ɪɨɥɶ ɝɟɧɨɬɢɩɚ ɜ ɩɪɨɹɜɥɟɧɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɭɡɚɪɢɨɡɭ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɝɨɞɚ, 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɚɹ ɨ ɬɨɦ, ɱɬɨ ɭɫɬɨɣɱɢɜɵɟ ɫɨɪɬɚ ɬɨɦɚɬɚ �ɇɨɜɢɱɨɤ, Ƚɪɚɧɬ, Ɍɨɩɚɡ� ɹɜɥɹɸɬɫɹ ɧɚɞɟɠɧɵɦɢ ɞɨɧɨɪɚɦɢ ɮɭɡɚɪɢɨɡɨɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ 
ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɞɥɹ ɫɟɥɟɤɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦ�
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