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TСТs аШrФ НОsМrТЛОs ЭСО НОsТРЧ, ЭСО ЛКsТМ МШЦЩШЧОЧЭs КЧН ЩrТЧМТЩХО ШП аШrФТЧР ЭСО ОбЩОrТЦОЧЭКХ SЭКЧН ПШr 
TОsЭТЧР EХОМЭrШМСОЦТМКХ PОrЦОКЭТШЧ (STEP) ШП СвНrШРОЧ ЭСrШЮРС ЭСО ЦОЭКХ ПШТХs. DТППЮsТШЧ МШОППТМТОЧЭ КЧН ЭСО 
ЭТЦО НТППЮsТЧР СвНrШРОЧ аКs НОЭОrЦТЧОН ТЧ ЭТЭКЧТЮЦ ПШТХs VT1-0 Лв ОХОМЭrШМСОЦТМКХ ЩОЧОЭrКЭТШЧ. TСО ТЦЩКМЭ ШП 
sЮrПКМО МШЧНТЭТШЧ ШЧ ЭСО ЩОrЦОКЭТШЧ ЭТЦО КЧН ЭСО НТППЮsТШЧ МШОППТМТОЧЭ ШП СвНrШРОЧ ТЧЯОsЭТРКЭОН. 

 

ɋɢɫɬɟɦɵ ɦɟɬɚɥɥ-ɜɨɞɨɪɨɞ ɹɜɥɹɸɬɫɹ ɩɪɟɞɦɟɬɨɦ ɢɡɭɱɟɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɦɧɨɝɢɯ ɥɟɬ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 

ɬɟɦ, ɱɬɨ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɪɨɰɟɫɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɨɞɨɪɨɞɚ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ 

ɫɬɪɭɤɬɭɪɨɣ ɦɟɬɚɥɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɫɨɦɧɟɧɧɵɣ ɢɧɬɟɪɟɫ ɜ ɨɛɥɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɡɚɞɚɱ. ɋ 

ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɫɬɨɢɬ ɰɟɥɵɣ ɪɹɞ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɩɨ ɩɨɥɭɱɟɧɢɸ ɢ ɜɵɞɟɥɟɧɢɸ ɜɨɞɨɪɨɞɚ ɢɡ ɝɚɡɨɜɨɣ 

ɫɦɟɫɢ, ɟɝɨ ɨɱɢɫɬɤɟ, ɫɢɧɬɟɡɭ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ, ɜɧɟɞɪɟɧɢɸ ɜ ɩɪɨɦɵɲɥɟɧɧɵɣ ɨɛɨɪɨɬ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɟ 

ɪɚɡɥɢɱɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɩɥɚɜɨɜ ɢ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ, ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɨɞɨɪɨɞɚ Д1Ж. ɂɫɩɨɥɶɡɭɹ 

ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɭɸ ɦɟɦɛɪɚɧɧɭɸ ɦɟɬɨɞɢɤɭ, ɜɨɡɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɞɢɮɮɭɡɢɢ ɜɨɞɨɪɨɞɚ ɜ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɨɥɶɝɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɢɡɭɱɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɨɞɨɪɨɞɚ ɱɟɪɟɡ ɬɨɧɤɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɮɨɥɶɝɢ, ɪɚɡɞɟɥɹɸɳɢɟ ɞɜɚ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɹɱɟɣɤɟ, ɡɚɩɨɥɧɟɧɧɨɣ ɷɥɟɤɬɪɨɥɢɬɨɦ, ɩɨɫɪɟɞɫɬɜɨɦ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ 

ɧɚɜɨɞɨɪɨɠɢɜɚɧɢɹ ДβЖ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɨɩɢɫɚɧɵ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ, ɤɨɧɫɬɪɭɤɰɢɹ ɢ ɨɫɧɨɜɧɵɟ 

ɤɨɦɩɨɧɟɧɬɵ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɤɚɮɟɞɪɟ ɨɛɳɟɣ ɮɢɡɢɤɢ ɎɌɂ Ɍɉɍ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ STEP 

(SЭКЧН ПШЫ TОЬЭТЧР EХОМЭЫШМСОЦТМКХ PОЫЦОКЭТШЧΨ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɱɟɪɟɡ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɮɨɥɶɝɢ. Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɢɤɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɜɨɞɨɪɨɞɚ ɢ ɩɪɨɜɟɪɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 

ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɵ ɧɚ ɨɛɪɚɡɰɚɯ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ ȼɌ1-0. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ STEP ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦμ ɦɟɠɞɭ ɞɜɭɦɹ 

ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦɢ ɨɬɫɟɤɚɦɢ ɩɨɦɟɳɚɟɬɫɹ ɢɫɫɥɟɞɭɟɦɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɮɨɥɶɝɚ, ɤɨɬɨɪɚɹ ɝɟɪɦɟɬɢɱɧɨ 

ɮɢɤɫɢɪɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɹɱɟɟɤ ɭɫɬɚɧɨɜɤɢ. ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɱɟɪɟɡ ɷɥɟɤɬɪɨɥɢɬ 

ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɧɚ ɤɚɬɨɞɧɨɣ ɫɬɨɪɨɧɟ ɢɫɫɥɟɞɭɟɦɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɮɨɥɶɝɢ ɜ 

ɚɧɨɞɧɨɦ ɨɬɫɟɤɟ. ȼɨɞɨɪɨɞ, ɨɫɚɠɞɚɹɫɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɞɢɮɮɭɧɞɢɪɭɟɬ ɱɟɪɟɡ ɮɨɥɶɝɭ, ɢ ɩɨɫɥɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ, ɜɵɯɨɞɢɬ ɫ ɚɧɨɞɧɨɣ ɫɬɨɪɨɧɵ ɮɨɥɶɝɢ ɜ ɤɚɬɨɞɧɵɣ ɨɬɫɟɤ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ 

ɜɵɞɟɥɟɧɢɟ ɧɚ ɤɚɬɨɞɟ. ɉɪɨɯɨɠɞɟɧɢɟ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɱɟɪɟɡ ɮɨɥɶɝɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɟɧɟɦ ɢɡɦɟɧɟɧɢɹ 
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ɡɚɪɹɞɚ ɷɥɟɤɬɪɨɞɚ ɫɪɚɜɧɟɧɢɹ ɜ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟɦ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 

ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɣ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɞɚ, ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɟɝɨ ɫ ɜɨɞɨɪɨɞɨɦ ДγЖ. Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɞɢɮɮɭɡɢɢ ɜɨɞɨɪɨɞɚ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɨɥɶɝɚɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɫɨɨɬɧɨɲɟɧɢɟɦ Ȼɷɪɪɟɪɚ ДγЖμ ܦ ൌ ݄ଶ ͸ݐǡΤ  

ɝɞɟ С - ɬɨɥɳɢɧɚ ɨɛɪɚɡɰɚ, Э - ɜɪɟɦɹ ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ. 

ɋɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ STEP, ɩɨɡɜɨɥɹɸɳɟɣ ɢɫɫɥɟɞɨɜɚɬɶ ɜɨɞɨɪɨɞɧɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɱɟɪɟɡ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɮɨɥɶɝɢ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɜɨɞɨɪɨɞɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɱɟɪɟɡ 

ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɦɟɦɛɪɚɧɭ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɧɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ 

STEP ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. ɂɡɧɚɱɚɥɶɧɨ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɨɛɪɚɡɰɵ – ɮɨɥɶɝɢ ɢɡ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɦɟɬɚɥɥɚ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɡɦɟɪɚ βη×βη ɦɦ. ɉɨɫɤɨɥɶɤɭ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫɵ ɫɨɪɛɰɢɢ ɢ ɞɢɮɮɭɡɢɢ ɜɨɞɨɪɨɞɚ, ɨɛɪɚɡɰɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɜɟɪɝɚɸɬ ɲɥɢɮɨɜɤɟ. 

Ⱦɚɥɟɟ ɦɟɠɞɭ ɞɜɭɦɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦɢ ɨɬɫɟɤɚɦɢ ɩɨɦɟɳɚɟɬɫɹ ɢɫɫɥɟɞɭɟɦɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɦɟɦɛɪɚɧɚ, 

ɤɨɬɨɪɚɹ ɝɟɪɦɟɬɢɱɧɨ ɮɢɤɫɢɪɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɜɭɯ ɨɬɫɟɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɪɠɚɬɟɥɹ. 

ɗɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ ɨɬɫɟɤɢ ɡɚɩɨɥɧɹɸɬɫɹ 1Ɇ ɪɚɫɬɜɨɪɨɦ HβSτζ, ɤɭɞɚ ɩɨɦɟɳɚɸɬɫɹ ɩɥɚɬɢɧɨɜɵɟ ɷɥɟɤɬɪɨɞɵ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɨɦɩɥɟɤɫɚ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɛɵɥɢ 

ɢɫɫɥɟɞɨɜɚɧɵ ɮɨɥɶɝɢ ɬɨɥɳɢɧɨɣ 100 ɦɤɦ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ ȼɌ1-0 ɪɚɡɦɟɪɚɦɢ βη × βη ɦɦ. 

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɟ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɜɨɞɨɪɨɞɚ ɱɟɪɟɡ ɨɛɪɚɡɰɵ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ ȼɌ1-0 ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɜ 

1Ɇ ɪɚɫɬɜɨɪɟ HβSτζ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɨɛɨɢɯ ɨɬɫɟɤɚɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɹɱɟɣɤɢ. ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ 

ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ γ0 ɦȺ/ɫɦ² ɜ ɬɟɱɟɧɢɟ 100 ɦɢɧɭɬ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

ɇɚ ɪɢɫ. β ɩɪɢɜɟɞɟɧɚ ɤɢɧɟɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɡɚɜɢɫɢɦɨɫɬɶ ɷɥɟɤɬɪɨɞɧɨɝɨ 

ɩɨɬɟɧɰɢɚɥɚ ɨɬ ɜɪɟɦɟɧɢ ɤɚɬɨɞɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ. ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɪɟɡɤɨɟ ɜɨɡɪɚɫɬɚɧɢɟ (ɫɤɚɱɨɤΨ ɤɚɬɨɞɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɫ ɬɟɱɟɧɢɟɦ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ. 

Ⱦɚɧɧɨɟ ɩɨɜɟɞɟɧɢɟ ɤɪɢɜɨɣ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɭɪɚɜɧɟɧɢɹ ɇɟɪɧɫɬɚ ДζЖ. 

Ɋɢɫ. 1. ɋɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ STEP ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɨɣ 
ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹμ 1 – ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ 

ɨɬɫɟɤν β – ɷɥɟɤɬɪɨɥɢɬν γ – ɩɥɚɬɢɧɨɜɵɣ ɷɥɟɤɬɪɨɞ-ɚɧɨɞν ζ – ɩɥɚɬɢɧɨɜɵɣ ɷɥɟɤɬɪɨɞ 
ɫɪɚɜɧɟɧɢɹν η – ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɮɨɥɶɝɚ-ɤɚɬɨɞν θ – ɞɟɪɠɚɬɟɥɶ ɨɛɪɚɡɰɨɜν 7 – ɩɨɞɫɬɚɜɤɚ 

ɭɫɬɚɧɨɜɤɢν 8 – ɜɨɥɶɬɦɟɬɪν λ – ɢɫɬɨɱɧɢɤ ɬɨɤɚ  
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ɉɨɹɜɥɟɧɢɟ ɪɟɡɤɨɝɨ ɜɨɡɪɚɫɬɚɧɢɹ ɩɨɬɟɧɰɢɚɥɚ ɨɛɭɫɥɨɜɥɟɧɨ ɛɵɫɬɪɵɦ ɢɡɦɟɧɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɜɟɳɟɫɬɜɚ (ɜ ɱɚɫɬɧɨɫɬɢ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚΨ ɧɚ ɷɥɟɤɬɪɨɞɟ ɫɪɚɜɧɟɧɢɹ ɜ ɤɚɬɨɞɧɨɦ ɨɬɫɟɤɟ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 

ɬɨɦ, ɱɬɨ ɢɨɧɵ ɜɨɞɨɪɨɞɚ ɜ ɞɚɧɧɨɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɫɦɨɝɥɢ ɩɟɪɟɣɬɢ ɢɡ ɚɧɨɞɧɨɝɨ ɨɬɫɟɤɚ ɢ 

ɩɪɟɨɞɨɥɟɬɶ ɮɨɥɶɝɭ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ ȼɌ1-0 ɬɨɥɳɢɧɨɣ 100 ɦɤɦ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ γ0 

ɦȺ/ɫɦ², ɢ ɜɫɬɭɩɢɬɶ ɜ ɪɟɚɤɰɢɸ ɫ ɷɥɟɤɬɪɨɞɨɦ ɫɪɚɜɧɟɧɢɹ ɜ ɤɚɬɨɞɧɨɦ ɨɬɫɟɤɟ. ɂɡ ɝɪɚɮɢɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɜɪɟɦɹ 

ɞɢɮɮɭɡɢɢ ɜɨɞɨɪɨɞɚ ɜ ɮɨɥɶɝɟ ɞɨ ɲɥɢɮɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ηβ ɦɢɧɭɬɵ, ɱɬɨ ɧɟɦɧɨɝɨ ɛɨɥɶɲɟ, ɱɟɦ ɜɪɟɦɹ 

ɞɢɮɮɭɡɢɢ ɜɨɞɨɪɨɞɚ ɜ ɮɨɥɶɝɟ ɩɨɫɥɟ ɲɥɢɮɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɥɹɟɬ ζζ ɦɢɧɭɬɵ. ɂɫɩɨɥɶɡɭɹ ɫɨɨɬɧɨɲɟɧɢɟ 

Ȼɷɪɪɟɪɚ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ ɜɨɞɨɪɨɞɚ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɤɨɬɨɪɵɣ 

ɫɨɫɬɚɜɥɹɟɬ θγ,1∙10-10 ɫɦβ/ɫ ɢ ηγ,ζ∙10-10 ɫɦβ/ɫ ɞɥɹ ɮɨɥɶɝ ɞɨ ɢ ɩɨɫɥɟ ɲɥɢɮɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɪɚɜɧɢɜɚɹ 

ɜɪɟɦɹ ɞɢɮɮɭɡɢɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ ɜɨɞɨɪɨɞɚ ɜ ɮɨɥɶɝɚɯ ɞɨ ɢ ɩɨɫɥɟ ɲɥɢɮɨɜɚɧɢɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ, ɱɬɨ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɧɚ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɜɨɞɨɪɨɞɚ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ, ɤɨɧɫɬɪɭɤɰɢɹ, ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ STEP ɢ ɦɟɬɨɞɢɤɚ 

ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɢɡɭɱɟɧɢɸ ɜɨɞɨɪɨɞɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ 

ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɨɩɢɫɚɧɵ ɜ ɪɚɛɨɬɟ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɡɚɜɢɫɢɦɨɫɬɶ ɷɥɟɤɬɪɨɞɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɨɬ ɜɪɟɦɟɧɢ 

ɤɚɬɨɞɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ ɨɩɪɟɞɟɥɢɥɢ ɜɪɟɦɹ ɞɢɮɮɭɧɞɢɪɨɜɚɧɢɹ ɜɨɞɨɪɨɞɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ ɜ ɮɨɥɶɝɟ 

ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ ȼɌ1-0. 
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ɢɧɫɬɢɬɭɬ ɮɢɡɢɤɢ ɋɉɛȽɍ ɢɦ. ȼ.Ⱥ. Ɏɨɤɚ, β008. – λθ ɫ. 

γ. Ƚɟɥɶɞ ɉ.ȼ., Ɋɹɛɨɜ Ɋ.Ⱥ., Ʉɨɞɟɫ ȿ.ɋ. ȼɨɞɨɪɨɞ ɢ ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ ɫɬɪɭɤɬɭɪɵ ɦɟɬɚɥɥɨɜ. – Ɇ.μ 

Ɇɟɬɚɥɥɭɪɝɢɹ, 1λ7λ. – ββ1 ɫ. 

ζ. CШЦЩЭШЧ R.G., δКЛШЫНК E., АКЫН K.R. UЧНОЫЬЭКЧНТЧР ↑ШХЭКЦЦОЭЫвμ SТЦЮХКЭТШЧ ШП EХОМЭЫШНО PЫШМОЬЬОЬ, 

АШЫХН SМТОЧЭТПТМ PЮЛХТЬСТЧР, β01γ. – βθ0 Щ. 

Ɋɢɫ. β. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɷɥɟɤɬɪɨɞɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɨɬ ɜɪɟɦɟɧɢ ɤɚɬɨɞɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ ɞɥɹ 
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