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ɋ�Ⱥ� ȼɟɬɪɨɜɚ*, ȿ�Ƚ� Ʉɨɡɚɪɶ, ɂ�Ⱥ� ȿɧɝɚɥɵɱɟɜɚ, Ʉ�ɋ� Ɇɭɯɢɧɚ

*ɗɥ� ɩɨɱɬɚ� ODQD-N���1@UDPEOHU�UX

ȼɜɢɞɭ ɭɯɭɞɲɟɧɢɹ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɚɤɬɭɚɥɶɧɵɦ ɜ ɫɟɥɟɤɰɢɢ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɫɬɚɥɨ ɩɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɬɨɜ ɢ ɝɢɛɪɢɞɨɜ ɤ 
ɜɨɡɛɭɞɢɬɟɥɹɦ ɛɨɥɟɡɧɟɣ� ȼ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɩɨɬɟɪɢ ɭɪɨɠɚɹ ɫɜɟɤɥɵ ɜɨ ɜɪɟɦɹ ɞɥɢɬɟɥɶɧɨɝɨ ɯɪɚɧɟɧɢɹ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ ��-6��, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɛɨɥɶɲɨɟ 
ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɜɵɜɟɞɟɧɢɟ ɧɨɜɵɯ ɭɫɬɨɣɱɢɜɵɯ ɤ ɛɨɥɟɡɧɹɦ ɯɪɚɧɟɧɢɹ ɫɨɪɬɨɜ ɢ ɝɢɛɪɢɞɨɜ F1� ɐɟɥɶ ɩɭɛɥɢɤɭɟɦɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ - ɨɰɟɧɤɚ ɥɢɧɟɣɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɢ ɜɵɞɟɥɟɧɢɟ ɢɫɬɨɱɧɢɤɨɜ ɫɨ ɫɬɚɛɢɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɤɚɝɚɬɧɵɦ ɝɧɢɥɹɦ, ɜ 
ɫɨɱɟɬɚɧɢɢ ɫ ɬɪɟɛɭɟɦɵɦ ɤɨɦɩɥɟɤɫɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ� ȼ ɧɚɲɭ ɪɚɛɨɬɭ ɛɵɥɢ ɜɤɥɸɱɟɧɵ �44 ɫɬɟɪɢɥɶɧɵɯ ɥɢɧɢɢ PV-Ⱥ ɢ 1�7 ɮɟɪɬɢɥɶɧɵɯ 
ɥɢɧɢɣ PI-ȼ �ɡɚɤɪɟɩɢɬɟɥɢ ɫɬɟɪɢɥɶɧɨɫɬɢ�, ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɫɟɥɟɤɰɢɢ ɢ ɫɟɦɟɧɨɜɨɞɫɬɜɚ ɫɬɨɥɨɜɵɯ ɤɨɪɧɟɩɥɨɞɨɜ� Ʉɨɪɧɟɩɥɨɞɵ 
ɜɵɪɚɳɢɜɚɥɢ ɜ ɩɥɟɧɨɱɧɨɣ ɬɟɩɥɢɰɟ ɨɩɵɬɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ ɎȽȻɇɍ ɎɇɐɈ �Ɉɞɢɧɰɨɜɫɤɢɣ ɪɚɣɨɧ, Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ� ɜ ��17-���1 ɝɨɞɚɯ ɢ 
ɯɪɚɧɢɥɢ ɜ ɤɨɧɬɟɣɧɟɪɚɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1«��ɋ ɢ ɜɥɚɠɧɨɫɬɢ ��-��� ɫɟɦɶ ɦɟɫɹɰɟɜ� Ɏɢɬɨɫɚɧɢɬɚɪɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɛɨɥɟɡɧɟɣ 
ɩɪɢ ɯɪɚɧɟɧɢɢ ɤɨɪɧɟɩɥɨɞɨɜ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ, ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɜɵɞɟɥɟɧɧɵɯ ɜɨɡɛɭɞɢɬɟɥɟɣ ɩɪɨɜɨɞɢɥɢ ɧɚ ɛɚɡɟ ɥɚɛɨɪɚɬɨɪɢɢ ɢɦɦɭɧɢɬɟɬɚ ɢ ɡɚɳɢɬɵ 
ɪɚɫɬɟɧɢɣ ɫɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɦɟɬɨɞɢɤɚɦ� ɉɨɤɚɡɚɧɨ, ɱɬɨ ɨɫɧɨɜɭ ɩɚɬɨɝɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɦɢɤɨɡɧɵɯ ɛɨɥɟɡɧɟɣ ɜ ɧɚɲɟɦ ɦɚɬɟɪɢɚɥɟ ɫɨɫɬɚɜɥɹɸɬ 
ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɪɨɞɨɜ ,  ɢ , ɪɟɠɟ ɫɬɚɥɢ ɜɫɬɪɟɱɚɬɶɫɹ ɝɪɢɛɵ ɢɡ ɪɨɞɨɜ , , � ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɧɚ ɩɨɪɚɠɟɧɧɵɯ ɤɨɪɧɟɩɥɨɞɚɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɜɨɡɛɭɞɢɬɟɥɟɣ� ȼɵɹɜɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɪɚɡɰɨɜ ɩɨ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɹɦ ɯɪɚɧɟɧɢɹ ɜ ɝɪɭɩɩɚɯ ɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ PI-ȼ ɢ ɩɨɥɭɱɟɧɧɵɯ ɫ ɢɯ ɭɱɚɫɬɢɟɦ ɫɬɟɪɢɥɶɧɵɯ ɥɢɧɢɣ PV-Ⱥ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ 
ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ� Ɉɬɨɛɪɚɧɵ 3� ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɥɢɧɢɣ ɢ ɲɟɫɬɶ ɢɡɨɝɟɧɧɵɯ ɩɚɪ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɬɚɛɢɥɶɧɨɣ ɩɨ ɝɨɞɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɹɦ 
ɯɪɚɧɟɧɢɹ ɢ ɞɪɭɝɢɯ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɟɧɵ ɜ ɫɟɥɟɤɰɢɸ ɧɨɜɵɯ ɬɪɟɯɥɢɧɟɣɧɵɯ ɝɢɛɪɢɞɨɜ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ�
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%HFDXVH RI WKH GHWHULRUDWLRQ RI WKH SK\WRSDWKRORJLFDO VLWXDWLRQ, LW LV H[SHGLHQW WR LQFUHDVH WKH UHVLVWDQFH RI YDULHWLHV DQG K\EULGV WR SODQW GLVHDVH DJHQWV� ,Q WKH 
0RVFRZ RHJLRQ, EHHW FURS ORVVHV GXULQJ ORQJ-WHUP VWRUDJH FDQ UHDFK ��-6�� RU PRUH� 7KHUHIRUH, WKH XVH RI H[LVWLQJ DQG WKH GHYHORSPHQW RI QHZ VWRUDJH-
GLVHDVH UHVLVWDQW YDULHWLHV DQG K\EULGV EHFRPHV LQFUHDVLQJO\ LPSRUWDQW� 7KH DLP RI WKH SUHVHQW VWXG\ ZDV WR HYDOXDWH WDEOH EHHW OLQHV DQG WR LGHQWLI\ VRXUFHV 
RI VWDEOH UHVLVWDQFH WR FODPS URW DQG DVVRFLDWHG YDOXDEOH WUDLWV� 7KH ZRUN LQFOXGHG �44 VWHULOH PV-$ OLQHV DQG 1�7 IHUWLOH PI-% OLQHV �VWHULOLW\ ¿[HUV� RI WDEOH 
EHHW GHYHORSHG DW WKH /DERUDWRU\ RI %UHHGLQJ DQG 6HHG PURGXFWLRQ RI 7DEOH RRRW &URSV� 7KH EHHW SODQWV ZHUH JURZQ LQ D ¿OP JUHHQKRXVH DW WKH E[SHULPHQWDO 
PURGXFWLRQ 8QLW RI WKH FHGHUDO 6FLHQWL¿F 9HJHWDEOH %UHHGLQJ &HQWHU �OGLQWVRYR 'LVWULFW, 0RVFRZ RHJLRQ� LQ ��17-���1 DQG VWRUHG LQ FRQWDLQHUV DW 1���� �& 
WHPSHUDWXUH DQG ��-��� KXPLGLW\ IRU VHYHQ PRQWKV� PK\WRVDQLWDU\ PRQLWRULQJ RI WKH SUHYDOHQFH RI GLVHDVHV GXULQJ VWRUDJH DQG LGHQWL¿FDWLRQ RI LVRODWHG 
SDWKRJHQV ZHUH FDUULHG RXW XVLQJ WKH IDFLOLWLHV RI /DERUDWRU\ RI PODQW ,PPXQLW\ DQG PURWHFWLRQ DFFRUGLQJ WR JHQHUDOO\ DFFHSWHG PHWKRGV� ,W ZDV VKRZQ WKDW, 
XQGHU WKH FXUUHQW FRQGLWLRQV LQ 0RVFRZ RHJLRQ, WKH EDVLV RI WKH SDWKRJHQLF FRPSOH[ RI P\FRWLF GLVHDVHV RI WDEOH EHHW URRW FURSV LV IRUPHG E\ SDWKRJHQV IURP 
WKH JHQHUD ,  DQG , IXQJL IURP WKH JHQHUD , , DQG  EHFRPLQJ OHVV FRPPRQ� ,Q PRVW FDVHV, VHYHUDO W\SHV 
RI SDWKRJHQV DUH VLPXOWDQHRXVO\ SUHVHQW RQ D൵HFWHG EHHW URRWV� 7KH FKDUDFWHULVWLFV RI WKH GLVWULEXWLRQ RI VDPSOHV E\ WKHLU UHVLVWDQFH WR VWRUDJH FRQGLWLRQV DW 
GL൵HUHQW VWDJHV RI EUHHGLQJ SURFHVV ZHUH GHWHUPLQHG LQ WKH JURXSV RI IHUWLOH PI-% OLQHV DQG RI WKH VWHULOH PV-$ OLQHV WKDW ZHUH REWDLQHG XVLQJ WKH IRUPHU RQHV� 
7KH OLQHV ZHUH LGHQWLILHG WKDW ZHUH SURPLVLQJ IURP WKH SRLQW RI YLHZ RI VWDEOH ORQJ-WHUP UHVLVWDQFH WR VWRUDJH GLVHDVHV DQG RI RWKHU HFRQRPLFDOO\ YDOXDEOH 
DQG WKXV VKRXOG EH XVHG LQ EUHHGLQJ IRU FUHDWLQJ QHZ WKUHH-OLQH K\EULGV RI WDEOH EHHW

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɬɨɜ ɢ ɝɢɛɪɢɞɨɜ ɤ ɜɨɡɛɭɞɢɬɟɥɹɦ ɧɚɢɛɨɥɟɟ ɜɪɟɞɨɧɨɫɧɵɯ 
ɛɨɥɟɡɧɟɣ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɩɨɬɟɪɹɦɢ ɭɪɨɠɚɹ ɜ ɩɨɥɟ ɢ ɩɪɢ ɯɪɚɧɟɧɢɢ 1, �, 3@� ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚɛɥɸɞɚɟɬɫɹ ɭɯɭɞɲɟɧɢɟ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɣ 
ɨɛɫɬɚɧɨɜɤɢ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɧɚɪɚɫɬɚɧɢɟɦ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɦɟɫɬɧɵɯ ɪɚɫ ɩɚɬɨɝɟɧɨɜ, ɚ ɬɚɤɠɟ ɢɧɬɪɨɞɭɤɰɢɟɣ ɧɨɜɵɯ ɪɚɫ, ɢɫɬɨɱɧɢɤɚɦɢ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ 
ɢɦɩɨɪɬɧɵɣ ɫɟɦɟɧɧɨɣ ɦɚɬɟɪɢɚɥ ɢ ɜɜɨɡɢɦɚɹ ɬɨɜɚɪɧɚɹ ɩɪɨɞɭɤɰɢɹ >4@� ȼ ɭɫɥɨɜɢɹɯ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚɢɛɨɥɶɲɢɟ ɩɨɬɟɪɢ ɭɪɨɠɚɹ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ - ɞɨ ��-
6�� - ɨɬɦɟɱɚɸɬɫɹ ɜɨ ɜɪɟɦɹ ɞɥɢɬɟɥɶɧɨɝɨ ɯɪɚɧɟɧɢɹ� ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɩɚɬɨɤɨɦɩɥɟɤɫ ɩɨɪɚɠɟɧɧɵɯ ɤɨɪɧɟɩɥɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɜɨɡɛɭɞɢɬɟɥɟɣ, 
ɫɨɫɬɚɜ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɬɨɪɵɯ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɞɚ, ɫɨɪɬɚ ɢ ɦɟɫɬɚ ɜɵɪɚɳɢɜɚɧɢɹ >�@� ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɩɪɢ ɛɨɪɶɛɟ 
ɫ ɛɨɥɟɡɧɹɦɢ ɡɚɱɚɫɬɭɸ ɧɟɷɮɮɟɤɬɢɜɧɨ ɢɥɢ ɧɟɩɪɢɟɦɥɟɦɨ� ɉɨɷɬɨɦɭ ɜ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ ɡɚɳɢɬɵ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ, ɬɚɤ ɢ ɜɵɜɟɞɟɧɢɟ ɧɨɜɵɯ ɭɫɬɨɣɱɢɜɵɯ ɤ ɛɨɥɟɡɧɹɦ ɯɪɚɧɟɧɢɹ ɫɨɪɬɨɜ ɢ ɝɢɛɪɢɞɨɜ� ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɩɟɫɬɢɰɢɞɧɵɟ ɧɚɝɪɭɡɤɢ ɢ ɢɡɛɟɠɚɬɶ 
ɛɨɥɶɲɢɯ ɩɨɬɟɪɶ ɭɪɨɠɚɹ >6, 7@� ȼɚɠɧɵɦ ɷɬɚɩɨɦ ɩɪɢ ɫɨɡɞɚɧɢɢ ɬɚɤɢɯ ɫɨɪɬɨɜ ɢ ɝɢɛɪɢɞɨɜ ɹɜɥɹɟɬɫɹ ɟɠɟɝɨɞɧɚɹ ɨɰɟɧɤɚ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɫɟɥɟɤɰɢɨɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɢ ɩɨɢɫɤ ɢɫɬɨɱɧɢɤɨɜ ɫɨ ɫɬɚɛɢɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɤɚɝɚɬɧɵɦ ɝɧɢɥɹɦ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɬɪɟɛɭɟɦɵɦ ɤɨɦɩɥɟɤɫɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ� 

Ȼɨɥɶɲɢɧɫɬɜɨ ɜɨɡɛɭɞɢɬɟɥɟɣ ɤɚɝɚɬɧɵɯ ɝɧɢɥɟɣ ɨɬɧɨɫɹɬɫɹ ɤ ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɩɚɬɨɝɟɧɚɦ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɬɨɪɵɦ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɡɚɳɢɬɧɵɦɢ ɪɟɚɤɰɢɹɦ ɪɚɫɬɟɧɢɣ ɩɪɢ ɢɧɮɢɰɢɪɨɜɚɧɢɢ� ɗɬɨɬ ɬɢɩ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɦɟɟɬ ɫɥɨɠɧɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɪɹɞɚ ɧɟɡɚɜɢɫɢɦɨ ɧɚɫɥɟɞɭɟɦɵɯ ɝɟɧɨɜ ɜ ɫɨɱɟɬɚɧɢɢ ɫɨ ɦɧɨɝɢɦɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɦɢ� ɉɪɢ ɷɬɨɦ ɦɧɨɝɢɟ ɜɨɡɛɭɞɢɬɟɥɢ 
ɝɧɢɥɟɣ ɩɪɨɞɭɰɢɪɭɸɬ ɬɨɤɫɢɧɵ, ɦɟɯɚɧɢɡɦ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɨɬɨɪɵɦ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɫɚɦɨɦɭ ɩɚɬɨɝɟɧɭ� 
ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɷɬɢ ɞɜɚ ɦɟɯɚɧɢɡɦɚ ɧɚɫɥɟɞɭɸɬɫɹ ɪɚɡɥɢɱɧɨ ɢ ɧɟɡɚɜɢɫɢɦɨ, ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ - ɹɞɟɪɧɵɦɢ ɝɟɧɚɦɢ, ɜɨ ɜɬɨɪɨɦ - ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɢɦɢ, ɱɬɨ 
ɨɫɥɨɠɧɹɟɬ ɫɟɥɟɤɰɢɸ ɧɚ ɝɪɭɩɩɨɜɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ >�@�

ɉɪɢ ɫɨɡɞɚɧɢɢ ɭɫɬɨɣɱɢɜɵɯ ɤ ɛɨɥɟɡɧɹɦ ɦɟɠɥɢɧɟɣɧɵɯ ɝɢɛɪɢɞɨɜ F1 ɧɚ ɨɫɧɨɜɟ ɐɆɋ ɛɨɥɶɲɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɩɨɞɛɨɪ ɪɨɞɢɬɟɥɶɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɱɬɨ 
ɨɩɪɟɞɟɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɧɨ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɢɨɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ >�, 1�@� ɉɨɷɬɨɦɭ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɛɨɥɟɡɧɹɦ ɭ ɫɨɡɞɚɜɚɟɦɵɯ ɫɬɟɪɢɥɶɧɵɯ PV-ɥɢɧɢɣ �Ⱥ� ɢ ɮɟɪɬɢɥɶɧɵɯ PI-ɥɢɧɢɣ ɡɚɤɪɟɩɢɬɟɥɟɣ ɫɬɟɪɢɥɶɧɨɫɬɢ �ȼ� ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɫɟɥɟɤɰɢɨɧɧɨɝɨ 
ɩɪɨɰɟɫɫɚ�

Ɇɚɬɟɪɢɚɥɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɥɢɫɶ ɤɨɪɧɟɩɥɨɞɵ ɫɟɥɟɤɰɢɨɧɧɵɯ ɥɢɧɢɣ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ, ɜɵɪɚɳɟɧɧɵɟ ɜ ɩɥɟɧɨɱɧɨɣ ɬɟɩɥɢɰɟ ɨɩɵɬɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ ɎȽȻɇɍ ɎɇɐɈ �Ɉɞɢɧɰɨɜɫɤɢɣ ɪɚɣɨɧ, Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ� ɜ ��17-���1 ɝɨɞɚɯ� Ʉɨɪɧɟɩɥɨɞɵ ɯɪɚɧɢɥɢ ɜ ɤɨɧɬɟɣɧɟɪɚɯ, 
ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1«��ɋ ɢ ɜɥɚɠɧɨɫɬɢ ��-���, ɜ ɬɟɱɟɧɢɟ ɫɟɦɢ ɦɟɫɹɰɟɜ �ɫɨ � ɞɟɤɚɞɵ ɫɟɧɬɹɛɪɹ ɩɨ � ɞɟɤɚɞɭ ɚɩɪɟɥɹ�� Ȼɵɥɢ 
ɢɡɭɱɟɧɵ �44 ɫɬɟɪɢɥɶɧɵɯ ɥɢɧɢɣ PV-Ⱥ ɢ 1�7 ɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ PI-ȼ �ɡɚɤɪɟɩɢɬɟɥɢ ɫɬɟɪɢɥɶɧɨɫɬɢ�, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɫɨɪɬɨɜɵɯ ɢ ɝɢɛɪɢɞɧɵɯ ɩɨɩɭɥɹɰɢɣ 
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɢɧɨɫɬɪɚɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ�

Ɏɢɬɨɫɚɧɢɬɚɪɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɜ ɩɟɪɢɨɞ ɯɪɚɧɟɧɢɹ, ɨɬɛɨɪ ɩɨɪɚɠɟɧɧɵɯ ɤɨɪɧɟɩɥɨɞɨɜ ɩɪɢ ɜɟɫɟɧɧɟɦ ɚɧɚɥɢɡɟ, ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ 
ɩɚɬɨɝɟɧɨɜ, ɫɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ ɢ ɭɪɨɜɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɢɥɢ ɧɚ ɛɚɡɟ ɥɚɛɨɪɚɬɨɪɢɢ ɫɟɥɟɤɰɢɢ ɢ ɫɟɦɟɧɨɜɨɞɫɬɜɚ ɫɬɨɥɨɜɵɯ 
ɤɨɪɧɟɩɥɨɞɨɜ ɢ ɥɚɛɨɪɚɬɨɪɢɢ ɢɦɦɭɧɢɬɟɬɚ ɢ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɬɨɞɢɤɢ ɢ ɨɩɪɟɞɟɥɢɬɟɥɢ >4, 11-16, 1�@� Ⱦɢɮɮɟɪɟɧɰɢɚɰɢɸ 
ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɝɪɭɩɩɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɜɨɞɢɥɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɝɪɚɞɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ �Ɋ� 
ɛɨɥɟɡɧɢ ɜ ɨɛɪɚɡɰɟ� , - ɩɪɚɤɬɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɵɟ �Ɋ ���� ,, – ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵɟ �Ɋ 1-����, ,,, - ɫɪɟɞɧɟɜɨɫɩɪɢɢɦɱɢɜɵɟ �Ɋ �1-���� ɢ ,9 – 
ɜɨɫɩɪɢɢɦɱɢɜɵɟ �Ɋ �1-�����

Ⱦɥɹ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɪɬɨɩɨɩɭɥɹɰɢɣ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ LQ YLWUR ɢɫɩɨɥɶɡɨɜɚɥɢ ɧɚɢɛɨɥɟɟ ɜɢɪɭɥɟɧɬɧɵɟ ɢɡɨɥɹɬɵ ɪɚɡɧɵɯ 
ɝɪɢɛɨɜ ɢɡ ɪɨɞɨɜ  �ɮɭɡɚɪɢɨɡ�,   �ɮɨɦɨɡ�,  �ɛɟɥɚɹ ɝɧɢɥɶ� ɢɡ ɤɨɥɥɟɤɰɢɢ ɥɚɛɨɪɚɬɨɪɢɢ ɢɦɦɭɧɢɬɟɬɚ ɢ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɎȽȻɇɍ 
ɎɇɐɈ, ɩɭɬɟɦ ɧɚɧɟɫɟɧɢɹ ɚɝɚɪɨɜɵɯ ɛɥɨɤɨɜ ɞɟɫɹɬɢɫɭɬɨɱɧɨɣ ɤɭɥɶɬɭɪɵ ɜɨɡɛɭɞɢɬɟɥɟɣ ɧɚ ɫɪɟɞɟ ɑɚɩɟɤɚ �ɜ ɤɨɧɬɪɨɥɟ – ɫɬɟɪɢɥɶɧɵɣ ɚɝɚɪɨɜɵɣ ɛɥɨɤ� 
ɧɚ ɜɵɫɟɱɟɧɧɵɟ ɢɡ ɤɨɪɧɟɩɥɨɞɨɜ ɞɢɫɤɢ� ɉɨɜɬɨɪɧɨɫɬɶ ɞɟɫɹɬɢɤɪɚɬɧɚɹ� Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɩɨɥɢɦɨɪɮɢɡɦɚ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɝɟɧɨɬɢɩɨɜ ɜ 
ɤɚɠɞɨɣ ɥɢɧɟɣɧɨɦ ɨɛɪɚɡɰɟ ɨɬɛɢɪɚɥɢ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɟ ɦɚɬɨɱɧɵɟ ɤɨɪɧɟɩɥɨɞɵ ɛɟɡ ɜɧɟɲɧɢɯ ɩɪɢɡɧɚɤɨɜ ɩɨɪɚɠɟɧɢɹ, ɭ ɤɨɬɨɪɵɯ ɨɬɪɟɡɚɥɢ 1�3 ɧɢɠɧɟɣ 
ɱɚɫɬɢ, ɞɟɥɢɥɢ ɧɚ ɞɢɫɤɢ ɢ ɩɪɨɜɨɞɢɥɢ ɢɧɮɢɰɢɪɨɜɚɧɢɟ ɚɧɚɥɨɝɢɱɧɵɦ ɫɩɨɫɨɛɨɦ� ɍɱɟɬ ɫɬɟɩɟɧɢ ɩɨɪɚɠɟɧɢɹ ɞɟɥɚɥɢ ɧɚ ɫɟɞɶɦɵɟ ɫɭɬɤɢ ɩɨɫɥɟ ɡɚɪɚɠɟɧɢɹ 
ɢɡɦɟɪɟɧɢɟɦ ɞɢɚɦɟɬɪɚ ɢ ɝɥɭɛɢɧɵ ɡɨɧɵ ɩɨɪɚɠɟɧɢɹ ɢ  ɪɚɫɱɟɬɨɦ ɨɛɴɟɦɚ ɡɨɧɵ ɩɨɪɚɠɟɧɢɹ �9ɩ, ɫɦ3�, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɦ 
ɤɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɚɤ ɫɨɪɬɨɩɨɩɭɥɹɰɢɢ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ ɜɧɭɬɪɢɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ �ɋY!6���� ɋɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɥɢ ɩɨ >17@ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦ /LJKW&\FOHU� 4�� 6: 1���1 ɢ 06 E;E/ ��1��

ȼ ɪɟɡɭɥɶɬɚɬɟ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ ɤɨɪɧɟɩɥɨɞɨɜ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɫ ɩɪɢɡɧɚɤɚɦɢ ɩɨɪɚɠɟɧɢɹ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɥɭɱɚɟɜ ɧɚ ɩɨɪɚɠɟɧɧɵɯ ɤɨɪɧɟɩɥɨɞɚɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɜɨɡɛɭɞɢɬɟɥɟɣ �ɫɦɟɲɚɧɧɵɟ ɝɧɢɥɢ�� Ɉɫɧɨɜɭ ɩɚɬɨɝɟɧɧɨɝɨ 
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ɤɨɦɩɥɟɤɫɚ ɦɢɤɨɡɧɵɯ ɝɧɢɥɟɣ ɫɨɫɬɚɜɥɹɥɢ ɝɪɢɛɵ ɢɡ ɪɨɞɨɜ� �ɮɭɡɚɪɢɨɡ�,  �ɮɨɦɨɡ�,  �ɱɟɪɧɚɹ ɫɭɯɚɹ ɝɧɢɥɶ�,  �ɫɟɪɚɹ 
ɝɧɢɥɶ�, �ɛɟɥɚɹ ɝɧɢɥɶ�, , � ȼ ��1� ɢ ���� ɝɨɞɚɯ ɞɨɦɢɧɢɪɭɸɳɢɦ ɜɢɞɨɦ ɜ ɫɨɫɬɚɜɟ ɮɢɬɨɤɨɦɩɥɟɤɫɚ ɛɵɥɢ ɝɪɢɛɵ ɢɡ 
ɪɨɞɚ PKRPD, ɚ ɜ ��17 ɢ ��1� ɝɨɞɚɯ ɩɪɟɨɛɥɚɞɚɥɢ ɝɪɢɛɵ ɪɨɞɚ FXVDULXP� �ɪɢɫ� 1�� ɂɡ ɦɟɧɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɛɨɥɟɡɧɟɣ ɜ ��1� ɝɨɞɭ ɧɚɛɥɸɞɚɥɢ ɪɨɫɬ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɥɚɞɨɫɩɨɪɢɨɡɚ, ɚ ɜ ��17 ɢ ��1� ɝɨɞɭ – ɚɥɶɬɟɪɧɚɪɢɨɡɚ� ȼ ���� ɝɨɞɭ ɤɨɝɞɚ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɮɨɦɨɡɚ, ɧɚ 
ɤɨɪɧɟɩɥɨɞɚɯ ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɜɨɡɛɭɞɢɬɟɥɢ ɩɟɧɢɰɢɥɥɟɡɚ ɢ ɤɥɚɞɨɫɩɨɪɢɨɡɚ�

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɭɱɢɬɵɜɚɥɢ ɬɚɤɠɟ ɦɟɫɬɨ ɥɨɤɚɥɢɡɚɰɢɢ ɩɚɬɨɝɟɧɚ ɩɪɢ ɩɨɪɚɠɟɧɢɢ ɤɨɪɧɟɩɥɨɞɨɜ� ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ 
ɞɥɹ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɹɜɥɹɟɬɫɹ ɩɨɪɚɠɟɧɢɟ ɝɨɥɨɜɤɢ ɤɨɪɧɟɩɥɨɞɚ, ɤɨɬɨɪɨɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɫɟɥɟɤɰɢɨɧɧɨ ɰɟɧɧɵɯ ɝɟɧɨɬɢɩɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɢɯ ɫɟɦɟɧɧɨɝɨ ɩɨɬɨɦɫɬɜɚ� ɋɪɟɞɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɛɨɥɟɡɧɟɣ ɜ ɷɬɨɦ ɩɥɚɧɟ ɧɚɢɛɨɥɟɟ ɜɪɟɞɨɧɨɫɟɧ ɮɨɦɨɡ, ɤɨɬɨɪɵɣ 
ɛɨɥɟɟ ɱɟɦ ɜ 7�� ɫɥɭɱɚɟɜ  ɩɨɪɚɠɚɟɬ ɢɦɟɧɧɨ ɝɨɥɨɜɤɭ ɤɨɪɧɟɩɥɨɞɚ �ɪɢɫ� ��� ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɵɣ ɜɨɡɛɭɞɢɬɟɥɶ ɩɨɪɚɠɚɟɬ ɜɫɟ ɨɪɝɚɧɵ 
ɪɚɫɬɟɧɢɣ ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ – ɥɢɫɬɨɜɭɸ ɪɨɡɟɬɤɭ ɢ ɱɟɪɟɲɤɢ ɥɢɫɬɶɟɜ, ɢ ɡɚɪɚɠɟɧɢɟ ɝɨɥɨɜɤɢ ɩɪɨɢɫɯɨɞɢɬ ɟɳɟ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ, ɞɨ ɡɚɤɥɚɞɤɢ 
ɤɨɪɧɟɩɥɨɞɨɜ ɧɚ ɯɪɚɧɟɧɢɟ�

 ɋɢɦɩɬɨɦɵ ɩɨɪɚɠɟɧɢɹ ɤɨɪɧɟɩɥɨɞɨɜ ɛɨɥɟɡɧɹɦɢ ɯɪɚɧɟɧɢɹ 
�ɚ-ɮɨɦɨɡ, ɛ ɢ ɜ - ɮɭɡɚɪɢɭɦ, ɝ - ɚɥɶɬɟɪɧɚɪɢɨɡ, ɞ - ɛɟɥɚɹ ɝɧɢɥɶ, ɟ - ɫɟɪɚɹ 
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 ȼɫɬɪɟɱɚɟɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɛɨɥɟɡɧɟɣ ɯɪɚɧɟɧɢɹ ɧɚ ɤɭɥɶɬɭɪɟ 
ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɥɨɤɚɥɢɡɚɰɢɢ ɫɢɦɩɬɨɦɨɜ 

ɩɨɪɚɠɟɧɢɹ ɤɨɪɧɟɩɥɨɞɨɜ 
���17-���� ɝɨɞɵ�� 

 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɟɥɟɤɰɢɨɧɧɵɯ ɥɢɧɢɣ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɩɨ 
ɝɪɭɩɩɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɪɧɟɩɥɨɞɨɜ ɤ ɤɚɝɚɬɧɵɦ ɝɧɢɥɹɦ ɜ ɨɛɳɟɣ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɡɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɜ ɪɚɡɧɵɟ ɝɨɞɵ�

 ɋɪɟɞɧɢɣ ɨɛɴɟɦ ɡɨɧɵ ɩɨɪɚɠɟɧɢɹ ɤɨɪɧɟɩɥɨɞɨɜ ɫɜɟɤɥɵ 
ɫɬɨɥɨɜɨɣ ɪɚɡɧɵɯ ɩɨɬɨɦɫɬɜ ɩɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɡɚɪɚɠɟɧɢɢ ɧɚɢɛɨɥɟɟ 

ɚɝɪɟɫɫɢɜɧɵɦɢ ɢɡɨɥɹɬɚɦɢ ɦɢɤɪɨɦɢɰɟɬɨɜ�

  , ɜɵɞɟɥɟɧɧɨɝɨ ɢɡ ɩɨɪɚɠɟɧɧɵɯ ɤɨɪɧɟɩɥɨɞɨɜ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ���17-���� 
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Ɏɭɡɚɪɢɨɡ – ɜɬɨɪɚɹ ɩɨ ɜɪɟɞɨɧɨɫɧɨɫɬɢ ɛɨɥɟɡɧɶ, ɢ, ɯɨɬɹ ɨɧ ɦɨɠɟɬ ɛɵɬɶ ɥɨɤɚɥɢɡɢɪɨɜɚɧ ɜ ɪɚɡɧɵɯ ɱɚɫɬɹɯ ɤɨɪɧɟɩɥɨɞɚ, ɜ 6� � ɫɥɭɱɚɟɜ ɨɧ ɜɫɬɪɟɱɚɟɬɫɹ ɜ 
ɩɚɬɨɤɨɦɩɥɟɤɫɟ ɩɨɪɚɠɟɧɧɨɣ ɝɨɥɨɜɤɢ� ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɦɵɦɢ ɜɢɞɚɦɢ ɜɨɡɛɭɞɢɬɟɥɟɣ ɮɭɡɚɪɢɨɡɧɨɣ ɝɧɢɥɢ ɹɜɥɹɸɬɫɹ ɜɢɞɵ 
FXFN� ɢ  �'� /N�� Ⱥɥɶɬɟɪɧɚɪɢɨɡ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɮɨɦɨɡɚ ɢ ɮɭɡɚɪɢɨɡɚ, ɜ 6�� ɫɥɭɱɚɟɜ ɩɨɜɪɟɠɞɚɟɬ ɤɨɧɱɢɤ ɤɨɪɧɟɩɥɨɞɚ, ɯɨɬɹ ɦɨɠɟɬ 
ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɫɨɫɬɚɜɟ ɤɚɝɚɬɧɨɣ ɝɧɢɥɢ ɝɨɥɨɜɤɢ, ɤɚɤ ɢ ɛɟɥɚɹ ɢ ɫɟɪɚɹ ɝɧɢɥɢ� ɏɚɪɚɤɬɟɪ ɩɪɨɹɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɯ ɫɢɦɩɬɨɦɨɜ ɩɨɪɚɠɟɧɢɹ 
ɤɨɪɧɟɩɥɨɞɨɜ ɨɫɧɨɜɧɵɦɢ ɦɢɤɨɡɚɦɢ ɢ ɤɭɥɶɬɭɪɚɥɶɧɵɟ ɩɪɢɡɧɚɤɢ ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɩɨɪɚɠɟɧɧɵɯ ɱɚɫɬɟɣ ɪɚɫɬɟɧɢɣ ɜɨɡɛɭɞɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ� 3� 
ȼɵɞɟɥɟɧɧɵɟ ɜ ɱɢɫɬɭɸ ɤɭɥɶɬɭɪɭ ɢɡɨɥɹɬɵ ɝɪɢɛɨɜ ɩɪɨɜɟɪɹɥɢ ɧɚ ɩɚɬɨɝɟɧɧɨɫɬɶ ɦɟɬɨɞɨɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɡɚɪɚɠɟɧɢɹ ɞɢɫɤɨɜ ɤɨɪɧɟɩɥɨɞɨɜ, ɢ ɧɚɢɛɨɥɟɟ 
ɚɝɪɟɫɫɢɜɧɵɟ ɢɡ ɧɢɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ�

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɜɟɫɟɧɧɟɝɨ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɤɨɪɧɟɩɥɨɞɨɜ ɩɨɫɥɟ ɯɪɚɧɟɧɢɹ ɥɢɧɟɣɧɵɣ ɦɚɬɟɪɢɚɥ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɛɵɥ 
ɪɚɧɠɢɪɨɜɚɧ ɧɚ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɛɨɥɟɡɧɟɣ ɜ ɨɛɪɚɡɰɟ� ɉɪɢ ɷɬɨɦ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɱɚɫɬɨɬɚ 
ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɫɦɟɲɚɧɧɵɯ ɢɧɮɟɤɰɢɣ ɜ ɝɪɭɩɩɟ ɜɨɫɩɪɢɢɦɱɢɜɵɯ ɨɛɪɚɡɰɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ, ɱɟɦ ɜ ɝɪɭɩɩɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵɯ�

ȼ ɰɟɥɨɦ ɢ ɜ ɩɪɟɞɟɥɚɯ ɨɬɞɟɥɶɧɵɯ ɜɵɛɨɪɨɤ ɥɢɧɟɣɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɫɟɥɟɤɰɢɨɧɧɨɦ ɩɪɨɰɟɫɫɟ �ɫɬɟɪɢɥɶɧɵɟ 
ɥɢɧɢɢ PV-$ ɢ ɮɟɪɬɢɥɶɧɵɟ ɥɢɧɢɢ-ɡɚɤɪɟɩɢɬɟɥɢ PI-%�, ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ ɤɚɤ ɫɪɟɞɢ ɫɬɟɪɢɥɶɧɵɯ, ɬɚɤ ɢ ɫɪɟɞɢ ɮɟɪɬɢɥɶɧɵɯ ɢɧɛɪɟɞɧɵɯ 
ɥɢɧɢɣ ɡɚɤɪɟɩɢɬɟɥɟɣ ɫɬɟɪɢɥɶɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɝɪɭɩɩɚ , ɭɫɬɨɣɱɢɜɨɫɬɢ �ɪɢɫ� 4, ɬɚɛɥ� 1�� ɂɯ ɞɨɥɹ ɜ ɨɛɳɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɡɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɜ ɫɪɟɞɧɟɦ 
ɭɜɟɥɢɱɢɥɚɫɶ ɫ ��� ɜ ��17 ɝɨɞɭ ɞɨ 7�� ɜ ��1� ɝɨɞɭ� ȼ ��1� ɝɨɞɭ ɬɚɤɠɟ ɨɬɦɟɱɟɧɨ ɫɧɢɠɟɧɢɟ ɞɨɥɢ ɜɨɫɩɪɢɢɦɱɢɜɵɯ ɝɟɧɨɬɢɩɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
��17 ɝɨɞɨɦ� ɍɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɩɪɚɤɬɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɵɯ ɨɛɪɚɡɰɨɜ ɜ ɪɹɞɭ ɢɧɛɪɟɞɧɵɯ ɩɨɤɨɥɟɧɢɣ ɢ ɫɬɟɪɢɥɶɧɵɯ ɩɨɬɨɦɫɬɜ ɨɛɭɫɥɨɜɥɟɧɨ, ɜ ɬɨɦ ɱɢɫɥɟ, 
ɢ ɟɠɟɝɨɞɧɵɦ ɧɚɩɪɹɠɟɧɧɵɦ ɨɬɛɨɪɨɦ ɭɫɬɨɣɱɢɜɵɯ ɝɟɧɨɬɢɩɨɜ ɜ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɣ ɫɟɥɟɤɰɢɨɧɧɨɣ ɥɢɧɢɢ, ɚ ɬɚɤɠɟ ɨɛɹɡɚɬɟɥɶɧɨɣ ɛɪɚɤɨɜɤɨɣ ɥɢɧɢɣ ɫ 
ɜɵɫɨɤɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ ɩɚɬɨɝɟɧɨɜ�

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɫɟɫɬɪɢɧɫɤɢɯ ɫɤɪɟɳɢɜɚɧɢɣ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɣ PI-ȼ ɫ ɰɟɥɶɸ ɩɪɟɨɞɨɥɟɧɢɹ 
ɢɧɛɪɟɞɧɨɣ ɞɟɩɪɟɫɫɢɢ ɜ ɩɨɥɭɱɟɧɧɵɯ ɩɨɬɨɦɫɬɜɚɯ ����� ɝɨɞ�, ɩɪɨɢɡɨɲɥɨ ɫɧɢɠɟɧɢɟ ɞɨɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵɯ ɫɟɥɟɤɰɢɨɧɧɵɯ ɨɛɪɚɡɰɨɜ 
�ɪɢɫ� 4, ɬɚɛɥ� 1�� ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɩɨɜɵɲɟɧɢɟɦ ɭɪɨɜɧɹ ɢɯ ɝɟɬɟɪɨɝɟɧɧɨɫɬɢ ɢ ɩɨɹɜɥɟɧɢɟɦ ɝɟɧɨɬɢɩɨɜ ɫ ɪɚɡɥɢɱɧɵɦ ɭɪɨɜɧɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ >1�@� ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɚɤɭɸ ɠɟ ɬɟɧɞɟɧɰɢɸ ɨɬɦɟɱɚɥɢ ɢ ɫɪɟɞɢ ɢɯ ɫɬɟɪɢɥɶɧɵɯ ɚɧɚɥɨɝɨɜ ɥɢɧɢɣ PV-$, ɝɞɟ 
ɞɨɥɹ ɨɛɪɚɡɰɨɜ ɝɪɭɩɩɵ , ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɫɬɚɜɢɥɚ ɜɫɟɝɨ ɨɤɨɥɨ ���� ɉɪɢ ɷɬɨɦ, ɢɡɦɟɧɢɥɨɫɶ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɪɚɡɰɨɜ ɜ ɪɚɦɤɚɯ ɨɬɞɟɥɶɧɵɯ ɛɨɥɟɡɧɟɣ 
ɩɨ ɝɪɭɩɩɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɪɟɞɢ ɫɬɟɪɢɥɶɧɵɯ ɢ ɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ �ɬɚɛɥ� ���
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3�����
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6�7�1�, 
�16�1�, 
336���

��1�1�

�-6-1-1�ɚ
6���1�, 
�13�1�, 
3�7���

611�1�, 
43��1�, 
3�����, 
3�6���, 
6�3��1

�-6-1-13ɚ 46��1� 43��1�

A
mf B

mf mf mf mf mf
, �� 4� 6� 71 7� 74 �1 �� �� 67
,, �4 3� �� 1� 13 11 14 1� 37 ��
,,, 17 1� 7 1� 13 11 �� �� � �
,9 7 6 4 6 4 4 13 � � �

ɑɢɫɥɨ 
ɨɛɪɚɡɰɨɜ 7� 4� 4� 17 46 �7 �6 73 1� 1�

�

I II III I II III
Ɏɨɦɨɡ 61 �4 11 4 41 �4 �� 6
Ɏɭɡɚɪɢɨɡ 76 1� 4 6 �� 1� � �
Ⱥɥɶɬɟɪɧɚɪɢɨɡ 7� �� � � �4 6 � �
Ȼɚɤɬɟɪɢɡ �� � � � �4 6 � �
Ȼɟɥɚɹ ɝɧɢɥɶ 1�� � � � 1�� � � �
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥ� �, ɜ ɝɪɭɩɩɟ ɫɬɟɪɢɥɶɧɵɯ ɥɢɧɢɣ PV-$ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɪɚɡɰɨɜ ɤ ɮɨɦɨɡɭ ɢ ɮɭɡɚɪɢɨɡɭ ɫɭɳɟɫɬɜɟɧɧɨ ɜɚɪɶɢɪɨɜɚɥɚ� Ⱦɨɥɹ ɨɛɪɚɡɰɨɜ, 
ɩɪɚɤɬɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɵɯ ɤ ɮɨɦɨɡɭ, ɫɨɫɬɚɜɢɥ 61�, ɚ ɤ ɮɭɡɚɪɢɨɡɭ - 76�� ɋɪɟɞɢ ɮɟɪɬɢɥɶɧɵɯ ɥɢɧɢɣ-ɡɚɤɪɟɩɢɬɟɥɟɣ PI-% ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ ɫɨɫɬɚɜɢɥɢ 41� 
ɢ ��� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢɱɟɦ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɬɟɪɢɥɶɧɵɯ ɚɧɚɥɨɝɨɜ, ɫɪɟɞɢ ɧɢɯ ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɨɛɪɚɡɰɵ, ɜɨɫɩɪɢɢɦɱɢɜɵɟ ɤ ɮɭɡɚɪɢɨɡɭ� ȼ ɬɨ ɠɟ ɜɪɟɦɹ 
ɜ ɨɛɟɢɯ ɝɪɭɩɩɚɯ ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ ɨɛɪɚɡɰɵ, ɜɨɫɩɪɢɢɦɱɢɜɵɟ ɤ ɮɨɦɨɡɭ, ɞɨɥɹ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɢɥɚ 4-6�� Ʉ ɚɥɶɬɟɪɧɚɪɢɨɡɭ, ɛɚɤɬɟɪɢɨɡɭ ɢ ɛɟɥɨɣ ɝɧɢɥɢ 
ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ ɥɢɧɢɣ ɛɵɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵɦɢ�

Ⱦɚɥɶɧɟɣɲɢɣ ɨɬɛɨɪ ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɯ ɝɟɧɨɬɢɩɨɜ ɫɪɟɞɢ ɢ PI-ɥɢɧɢɣ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɬɨɪɧɨɝɨ ɢɧɛɪɢɞɢɧɝɚ ɢ PV-ɥɢɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ 
ɢɯ ɨɫɧɨɜɟ, ɩɪɢɜɟɥ ɤ ɜɵɪɚɜɧɢɜɚɧɢɸ ɫɬɪɭɤɬɭɪɵ ɢɯ ɩɨɬɨɦɫɬɜ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɪɧɟɩɥɨɞɨɜ ɤ ɤɚɝɚɬɧɵɦ ɝɧɢɥɹɦ, ɢ ɨɛɳɚɹ ɞɨɥɹ ɨɛɪɚɡɰɨɜ ɝɪɭɩɩɵ , 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ���1 ɝɨɞɭ ɞɨɫɬɢɝɥɚ 6�� �ɪɢɫ� 4, ɬɚɛɥ�1�� ɉɨ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɡɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɞɨɥɹ ɩɨɪɚɠɟɧɧɵɯ ɛɨɥɟɡɧɹɦɢ ɤɨɪɧɟɩɥɨɞɨɜ 
ɫɨɫɬɚɜɢɥɚ ɦɟɧɟɟ 1�� ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ, ɢ ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɜɨɫɩɪɢɢɦɱɢɜɵɟ ɨɛɪɚɡɰɵ ɝɪɭɩɩɵ ,9, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɢɡɤɨɣ 
ɫɬɟɩɟɧɢ ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɢ ɫɨɡɞɚɧɧɨɝɨ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɜ ɰɟɥɨɦ�

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɣ ɨɰɟɧɤɢ ɢɡ ɪɚɡɧɵɯ ɢɧɛɪɟɞɧɵɯ ɩɨɬɨɦɫɬɜ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɛɵɥ ɜɵɞɟɥɟɧ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɫɟɥɟɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ ɫ 
ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤɨɪɧɟɩɥɨɞɨɜ �ɬɚɛɥ� 3�, ɫɪɟɞɢ ɤɨɬɨɪɨɝɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɪɢɡɧɚɤɚ ɩɨ ɝɨɞɚɦ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɨɬɨɦɫɬɜɚ �-3-1�-
7ɚ �14 ɥɢɧɢɣ� ɢ �-6-1-1�ɚ �� ɥɢɧɢɣ�� ɉɨ ɤɨɦɩɥɟɤɫɭ ɞɪɭɝɢɯ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɧɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɥɢɧɢɢ ʋʋ �13, 
44�, 4�3� ȼɫɟ ɬɪɢ ɥɢɧɢɢ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɜɫɯɨɠɟɫɬɶ ɫɟɦɹɧ ���-1����, ɩɪɹɦɨɫɬɨɹɱɭɸ ɥɢɫɬɨɜɭɸ ɪɨɡɟɬɤɭ, ɜɵɪɨɜɧɟɧɵ ɩɨ ɮɨɪɦɟ ɢ ɜɟɥɢɱɢɧɟ ɝɨɥɨɜɤɢ 
ɤɨɪɧɟɩɥɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɢɧɬɟɧɫɢɜɧɨ ɤɪɚɫɧɨɣ ɨɤɪɚɫɤɨɣ ɦɹɤɨɬɢ ɛɟɡ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɯ ɤɨɥɟɰ, ɜɵɫɨɤɨɣ ɬɨɜɚɪɧɨɫɬɶɸ ɤɨɪɧɟɩɥɨɞɨɜ ɫɨ ɫɪɟɞɧɟɣ 
ɦɚɫɫɨɣ 143-1�� ɝ�

Ɉɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɟɫ ɞɥɹ ɫɟɥɟɤɰɢɢ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɛɪɚɡɰɵ ɫ ɬɪɟɛɭɟɦɵɦ ɤɨɦɩɥɟɤɫɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɡɧɚɱɢɦɵɯ ɩɪɢɡɧɚɤɨɜ ɢɡ ɝɪɭɩɩ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ,, ɢ ,,,, ɜ ɩɪɟɞɟɥɚɯ ɩɨɩɭɥɹɰɢɣ ɤɨɬɨɪɵɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɨɬɞɟɥɶɧɵɟ ɭɫɬɨɣɱɢɜɵɟ ɝɟɧɨɬɢɩɵ� ȼ ɞɚɧɧɵɯ ɨɛɪɚɡɰɚɯ ɨɬɛɨɪ ɩɪɨɜɨɞɢɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɟɠɟɝɨɞɧɨɣ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɨɪɧɟɩɥɨɞɨɜ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɦɟɬɨɞɨɦ ɜɵɫɟɱɟɤ ɫ 
ɧɚɧɟɫɟɧɢɟɦ ɚɝɚɪɨɜɵɯ ɛɥɨɤɨɜ ɢɥɢ ɫɭɫɩɟɧɡɢɢ ɧɚɢɛɨɥɟɟ ɚɝɪɟɫɫɢɜɧɵɦ ɢɡɨɥɹɬɚɦ ɨɫɧɨɜɧɵɯ ɜɨɡɛɭɞɢɬɟɥɟɣ ɛɨɥɟɡɧɟɣ ɯɪɚɧɟɧɢɹ� ȼ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɭɸ 
ɨɰɟɧɤɭ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɚɬɨɱɧɵɯ ɤɨɪɧɟɩɥɨɞɨɜ ɛɵɥɢ ɜɤɥɸɱɟɧɵ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɥɢɧɢɢ PI-% ɢɡ ɩɨɬɨɦɫɬɜ �-�-3-1ɚ, �-3-1�-7ɚ ɢ �-6-1-13ɚ� ȼ ɤɚɱɟɫɬɜɟ 
ɫɬɚɧɞɚɪɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɵɥ ɜɡɹɬ ɢɧɨɫɬɪɚɧɧɵɣ ɨɛɪɚɡɟɰ ɋɚɤɚɬɚ ȼȿ1��1�, ɚ ɫɬɚɧɞɚɪɬɚ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ – ɫɨɪɬ Ȼɨɪɞɨ ɨɞɧɨɫɟɦɹɧɧɚɹ�

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɵɬɚ ɜɢɞɧɨ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɜɫɟ ɫɟɥɟɤɰɢɨɧɧɵɟ ɨɛɪɚɡɰɵ ɩɨɤɚɡɚɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ �ɧɚ ɭɪɨɜɧɟ 
ɫɬɚɧɞɚɪɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ� ɢ ɤ  - ɨɛɴɟɦ ɡɨɧɵ ɩɨɪɚɠɟɧɢɹ ɛɵɥ ɜ �,� ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ ɭ ɫɨɪɬɚ Ȼɨɪɞɨ ɨɞɧɨɫɟɦɹɧɧɚɹ �ɪɢɫ� ��� ɉɨ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɤ F� VRODQL ɢɧɛɪɟɞɧɵɟ ɥɢɧɢɢ ɭɫɬɭɩɚɥɢ ɫɬɚɧɞɚɪɬɭ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋɚɤɚɬɚ� ɇɚɢɛɨɥɟɟ ɜɨɫɩɪɢɢɦɱɢɜɵɦ ɤ ɷɬɨɦɭ ɜɢɞɭ ɜɨɡɛɭɞɢɬɟɥɹ ɮɭɡɚɪɢɨɡɚ ɹɜɥɹɸɬɫɹ 
ɥɢɧɢɢ ɢɡ ɩɨɬɨɦɫɬɜɚ �74-�-3-1�-7ɚ, ɤɨɬɨɪɵɟ ɜ ɬɨɠɟ ɜɪɟɦɹ ɩɪɨɹɜɢɥɢ ɧɚɢɛɨɥɶɲɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ PKRPD EHWDH ɢ 6� VFOHURWLRUXP� ɉɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɧɟɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɨɦɭ ɞɨ ɜɢɞɚ, ɧɨ ɜɵɫɨɤɨ ɚɝɪɟɫɫɢɜɧɨɦɭ ɢɡɨɥɹɬɭ F�VS� ɧɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɨɬɨɦɫɬɜɨ �74-�-�-3-1ɚ�

ɂɡ ɫɚɦɵɯ ɰɟɧɧɵɯ ɬɪɟɯ ɢɧɛɪɟɞɧɵɯ ɥɢɧɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɜɡɹɥɢ ɩɨ ɩɹɬɶ ɦɚɬɨɱɧɵɯ ɤɨɪɧɟɩɥɨɞɨɜ ɫ 
ɧɚɢɥɭɱɲɢɦ ɫɨɱɟɬɚɧɢɟɦ ɯɨɡɹɣɫɬɜɟɧɧɨ ɜɚɠɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɛɟɡ ɜɧɟɲɧɢɯ ɫɢɦɩɬɨɦɨɜ ɩɨɪɚɠɟɧɢɹ� Ʉɚɤ ɜɢɞɧɨ ɜ ɬɚɛɥ� 4, ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɤɨɪɧɟɩɥɨɞɨɜ ɤ ɪɚɡɥɢɱɧɵɦ ɜɢɞɚɦ ɩɚɬɨɝɟɧɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɥɚɫɶ ɤɚɤ ɜ ɩɪɟɞɟɥɚɯ ɢɧɛɪɟɞɧɵɯ ɩɨɬɨɦɫɬɜ, ɬɚɤ ɢ ɭ ɫɬɚɧɞɚɪɬɨɜ� Ɉɛɴɟɦ ɡɨɧɵ 
ɩɨɪɚɠɟɧɢɹ ɞɢɫɤɨɜ ɝɪɢɛɨɦ ɜɚɪɶɢɪɨɜɚɥ ɨɬ 1� ɞɨ 4�1 ɦɦ3,  – ɨɬ � ɞɨ ��� ɦɦ3,  – ɨɬ 13 ɞɨ 636 ɦɦ3,  – ɨɬ 3� 
ɞɨ ��� ɦɦ3, F� VS� – ɨɬ � ɞɨ ��� ɦɦ3�

ɉɨ ɢɬɨɝɚɦ ɨɰɟɧɤɢ ɜ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɝɨ ɩɨɬɨɦɫɬɜɚ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɤɨɪɧɟɩɥɨɞɵ ɫ ɧɚɢɦɟɧɶɲɢɦ ɨɛɴɟɦɨɦ ɡɨɧɵ ɩɨɪɚɠɟɧɢɹ ɜɫɟɦɢ ɜɨɡɛɭɞɢɬɟɥɹɦɢ� 
ȼ ɩɨɬɨɦɫɬɜɟ �74-�-6-1-13ɚ ɤɨɪɧɟɩɥɨɞ ʋ 3, ɜ �74-�-�-3-1ɚ ɤɨɪɧɟɩɥɨɞ ʋ �, ɜ �74-�-3-1�-7ɚ ɤɨɪɧɟɩɥɨɞ ʋ �� ɗɬɢ ɤɨɪɧɟɩɥɨɞɵ ɛɵɥɢ ɜɵɫɚɠɟɧɵ ɜ 
ɝɪɭɩɩɨɜɵɟ ɢɡɨɥɹɬɨɪɵ ɫɨɜɦɟɫɬɧɨ ɫ ɜɵɞɟɥɟɧɧɵɦɢ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɪɢɥɶɧɵɦɢ ɦɚɬɟɪɢɧɫɤɢɦɢ ɥɢɧɢɹɦɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɤ ɢɧɛɪɟɞɧɨɝɨ ɩɨɬɨɦɫɬɜɚ 
ɥɢɧɢɣ PI-%, ɬɚɤ ɢ ɝɢɛɪɢɞɧɵɯ ɤɨɦɛɢɧɚɰɢɣ PVîPI ɫ ɢɯ ɭɱɚɫɬɢɟɦ, ɬ�ɟ� ɥɢɧɢɣ PV-$� ɋɟɦɟɧɚ ɫɨɛɢɪɚɥɢ ɨɬɞɟɥɶɧɨ ɫ ɤɚɠɞɨɝɨ ɪɚɫɬɟɧɢɹ�

ɉɨɥɭɱɟɧɧɨɟ ɫɟɦɟɧɧɨɟ ɩɨɬɨɦɫɬɜɨ ɢ ɫɟɦɟɧɚ ɢɫɯɨɞɧɵɯ ɮɨɪɦ ɛɵɥɢ ɜɵɫɟɹɧɵ ɜ ��1� ɝɨɞɭ ɜ ɛɥɨɱɧɨɣ ɬɟɩɥɢɰɟ� ȼɵɪɚɳɟɧɧɵɟ ɤɨɪɧɟɩɥɨɞɵ ɛɵɥɢ 
ɡɚɥɨɠɟɧɵ ɧɚ ɯɪɚɧɟɧɢɟ ɢ ɜɟɫɧɨɣ ���� ɝɨɞɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɢɯ ɩɨɪɚɠɟɧɧɨɫɬɢ ɛɨɥɟɡɧɹɦɢ� Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɚɥ ɜɵɫɨɤɭɸ 
ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɬɛɨɪɚ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ LQ YLYR ɢ LQ YLWUR� ȼ ɨɬɥɢɱɢɟ ɨɬ ɢɫɯɨɞɧɵɯ ɮɨɪɦ, ɜɫɟ 
ɩɨɥɭɱɟɧɧɵɟ ɢɧɛɪɟɞɧɵɟ ɩɨɬɨɦɫɬɜɚ ɢ ɝɢɛɪɢɞɧɵɟ ɤɨɦɛɢɧɚɰɢɢ ɢɦɟɥɢ 1���-ɸ ɫɨɯɪɚɧɧɨɫɬɶ ɤɨɪɧɟɩɥɨɞɨɜ, ɛɟɡ ɩɪɢɡɧɚɤɨɜ ɩɨɪɚɠɟɧɢɹ ɛɨɥɟɡɧɹɦɢ ɯɪɚɧɟɧɢɹ�

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɩɨɬɨɦɫɬɜ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɟ ɢɡɨɝɟɧɧɵɟ ɩɚɪɵ ɥɢɧɢɣ PI ɢ PV ɩɨ ɫɨɱɟɬɚɧɢɸ ɢ ɜɵɪɨɜɧɟɧɧɨɫɬɢ ɯɨɡɹɣɫɬɜɟɧɧɨ 
ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥ� �, ɚ ɜɧɟɲɧɢɣ ɜɢɞ ɤɨɪɧɟɩɥɨɞɨɜ ɧɚ ɪɢɫ� 6�

 Ⱦɚɧɧɵɟ ɢɡɨɝɟɧɧɵɟ ɩɚɪɵ, ɢɦɟɹ ɫɪɚɜɧɢɦɭɸ ɬɨɜɚɪɧɭɸ ɭɪɨɠɚɣɧɨɫɬɶ �ɛɨɥɟɟ 3 ɤɝ�ɦ��, ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɫɪɟɞɧɟɣ ɦɚɫɫɟ ɢ ɮɨɪɦɟ ɤɨɪɧɟɩɥɨɞɚ� ɉɚɪɵ 
PI-ȼ�PV-Ⱥ ɨɛɪɚɡɰɨɜ ʋʋ �1�� 46� ɢ ʋʋ 44���11 ɩɟɪɫɩɟɤɬɢɜɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɝɢɛɪɢɞɨɜ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɫ ɨɤɪɭɝɥɨɣ ɮɨɪɦɨɣ ɤɨɪɧɟɩɥɨɞɨɜ, ɚ ʋʋ 
4���441 – ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ�

 ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɢɡɨɝɟɧɧɵɟ ɩɚɪɵ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ� ɥɢɧɢɢ PI-ȼ 
ɡɚɤɪɟɩɢɬɟɥɢ ɫɬɟɪɢɥɶɧɨɫɬɢ ɢ ɥɢɧɢɢ PV-Ⱥ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɢɯ ɨɫɧɨɜɟ ����� 
ɝɨɞ�� 

2

�

ɫɦ 9,
 �

274-5-6-
1-13а

ms-А 465 3,9 153 85 0,9 7 2,3 13

mf-В 515 3,8 148 86 0,9 12 1,8 14

274-5-5-
3-1а

ms-А 450 3,3 126 87 1,6 13 2,5 11

mf-В 441 2,4 100 83 1,7 10 2,6 15

274-2-3-
15-7а

ms-А 511 3,5 131 97 1,0 9 2 17
mf-В 448 3,1 127 82 1,0 11 2,3 15



287

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ ɜɚɠɧɨɫɬɶ ɩɨɷɬɚɩɧɨɝɨ ɟɠɟɝɨɞɧɨɝɨ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ 
ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɨɢɫɤɚ ɢɫɬɨɱɧɢɤɨɜ ɫɨ ɫɬɚɛɢɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɛɨɥɟɡɧɹɦ ɯɪɚɧɟɧɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɬɪɟɛɭɟɦɵɦ 
ɤɨɦɩɥɟɤɫɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ� ɇɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɛɪɚɡɰɵ ɝɪɭɩɩɵ ,, ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɟ ɨɬɫɭɬɫɬɜɢɟɦ ɩɨɪɚɠɟɧɢɹ 
ɤɨɪɧɟɩɥɨɞɨɜ ɜ ɩɟɪɢɨɞ ɯɪɚɧɟɧɢɹ ɪɚɡɧɵɦɢ ɩɚɬɨɝɟɧɚɦɢ ɜ ɭɫɥɨɜɢɹɯ  Ɉɛɪɚɡɰɵ ɝɪɭɩɩ ,, ɢ ,,, ɬɚɤɠɟ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɰɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɨɬɞɟɥɶɧɵɦ ɜɢɞɚɦ ɛɨɥɟɡɧɟɣ ɢ ɧɟ ɢɫɤɥɸɱɚɸɬɫɹ ɢɡ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɟɫɥɢ ɨɧɢ ɨɛɥɚɞɚɸɬ ɧɟɨɛɯɨɞɢɦɵɦ ɫɨɱɟɬɚɧɢɟɦ ɞɪɭɝɢɯ 
ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ� ȼɨɫɩɪɢɢɦɱɢɜɵɟ ɨɛɪɚɡɰɵ ɝɪɭɩɩɵ ,9 ɫ ɜɵɫɨɤɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ ɛɨɥɟɡɧɟɣ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɣ ɟɠɟɝɨɞɧɨɣ 
ɜɵɛɪɚɤɨɜɤɟ ɩɪɢ ɜɟɫɟɧɧɟɦ ɚɧɚɥɢɡɟ ɤɨɪɧɟɩɥɨɞɨɜ ɩɨɫɥɟ ɯɪɚɧɟɧɢɹ� Ɂɚ ɝɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡ ɪɚɡɥɢɱɧɵɯ ɩɨɤɨɥɟɧɢɣ ɢ ɩɨɬɨɦɫɬɜ ɛɵɥɢ ɜɵɞɟɥɟɧɵ 
ɢɫɬɨɱɧɢɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɹɦ ɯɪɚɧɟɧɢɹ �3� ɨɛɪɚɡɰɨɜ� ɢ ɢɡɨɝɟɧɧɵɟ ɩɚɪɵ ɧɚ ɨɫɧɨɜɟ ɭɫɬɨɣɱɢɜɵɯ ɥɢɧɢɣ PI-% ɢ ɢɯ ɫɬɟɪɢɥɶɧɵɯ ɚɧɚɥɨɝɨɜ ɤɚɤ 
ɨɫɧɨɜɚ ɥɢɧɢɢ PV-$ - ɦɚɬɟɪɢɧɫɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɝɢɛɪɢɞɨɜ ɫɜɟɤɥɵ ɫɬɨɥɨɜɨɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɫɟɥɟɤɰɢɢ�

Alternaria
Macrospora/Nimbya Scirpus
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