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ɈȻɊȺȻɈɌɄȺ ȾȺɇɇɕɏ ɂ ɍɉɊȺȼɅȿɇɂȿ ȺɉɉȺɊȺɌɇɕɆɂ  

ɎɍɇɄɐɂəɆɂ ɄȺɊɆȺɇɇɈȽɈ ɗɅȿɄɌɊɈɄȺɊȾɂɈȽɊȺɎȺ  

Ʉ.ȼ. Ɉɜɟɪɱɭɤ, Ⱥ.Ⱥ. ɍɜɚɪɨɜ, ɂ.Ⱥ. Ʌɟɠɧɢɧɚ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɂ.Ⱥ. Ʌɟɠɧɢɧɚ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,  

Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ. Ʌɟɧɢɧɚ, γ0, θγζ0η0 

E-ЦКТХμ ФТЫТХХИШЯФ@ЦКТХ.ЫЮ 

 

DATA PROCESSING AND HARDАARE 

FUNCTIONS CONTROL IN A HAND-HELD ELECTROCARDIOGRAPH 

K.↑. τЯОЫМСЮФ, A.A.UЯКЫШЯ, I.A. δОгСЧТЧК 

SМТОЧЭТПТМ SЮЩОЫЯТЬШЫμ PС.D., AЬЬШМТКЭО PЫШПОЬЬШЫ, I.A. δОгСЧТЧК 

TШЦЬФ PШХвЭОМСЧТМ UЧТЯОЫЬТЭв, RЮЬЬТК, TШЦЬФ, δОЧТЧ ЬЭЫ., γ0, θγζ0η0 

E-ЦКТХμ ФТЫТХХИШЯФ@ЦКТХ.ЫЮ 

 

TСО КrЭТМХО НОsМrТЛОs ЭСО ОЦЛОННОН sШПЭаКrО sЭrЮМЭЮrО, ТЧМХЮНТЧР КХХ ЭСО ЭКsФs ПШr FrООRTτS rОКХ-ЭТЦО τS. 

AХsШ ЭСО DSP ПЮЧМЭТШЧs (ПТХЭОrТЧР, КРРrОРКЭТШЧ, ЛТЧКrв МШНО ЭrКЧsПШrЦКЭТШЧ) КrО НОsМrТЛОН.  

 

Ʉɚɪɦɚɧɧɵɣ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɟɥɨɜɟɤɨɦ ɫ ɰɟɥɶɸ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɢ ɜɵɹɜɥɟɧɢɹ ɡɚɛɨɥɟɜɚɧɢɣ ɫɟɪɞɰɚ ɜ ɞɨɦɚɲɧɢɯ ɭɫɥɨɜɢɹɯ. ɉɨɞɨɛɧɨɟ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɫɟɪɞɰɟɦ 

ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɭɠɟ ɩɟɪɟɧɟɫɥɢ ɪɚɡɥɢɱɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɫɟɪɞɟɱɧɨ - 

ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪ ɜ ɩɨɫɬɨɩɟɪɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, ɚ ɬɚɤɠɟ ɞɥɹ ɥɸɞɟɣ, ɫɤɥɨɧɧɵɯ ɤ ɩɨɞɨɛɧɵɦ 

ɡɚɛɨɥɟɜɚɧɢɹɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɛɨɪɚ ɬɚɤɠɟ ɩɨɦɨɠɟɬ ɨɛɧɚɪɭɠɢɬɶ ɡɚɛɨɥɟɜɚɧɢɹ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ.  

 Ɉɞɧɨɣ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɜ ɩɪɢɛɨɪɟ, ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɱɢɬɵɜɚɧɢɹ 

ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɵ ɫ ɩɚɥɶɰɟɜ ɩɚɰɢɟɧɬɚ, ɚ ɞɥɹ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɜ ɩɪɢɛɨɪɟ ɪɟɚɥɢɡɨɜɚɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɝɪɭɞɧɵɯ ɨɬɜɟɞɟɧɢɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɪɨɢɡɜɟɫɬɢ ɫɱɢɬɵɜɚɧɢɟ ɗɄȽ ɜ ɞɪɭɝɢɯ 

ɩɪɨɟɤɰɢɹɯ. 

Ʉ ɨɫɨɛɟɧɧɨɫɬɹɦ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɛɨɥɶɲɨɣ 

ɪɚɡɪɹɞɧɨɫɬɢ, ɚ ɢɦɟɧɧɨ ɫɢɝɦɚ-ɞɟɥɶɬɚ Ⱥɐɉ ɧɚ βζ ɛɢɬɚ, ɷɬɨ ɩɨɡɜɨɥɢɥɨ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɩɪɢɦɟɧɟɧɢɹ 

ɚɧɚɥɨɝɨɜɵɯ ɮɢɥɶɬɪɨɜ ɜ ɩɨɥɶɡɭ ɰɢɮɪɨɜɵɯ ɮɢɥɶɬɪɨɜ. Ɍɚɤɨɟ 

ɢɫɩɨɥɧɟɧɢɟ ɩɪɢɛɨɪɚ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɛɥɚɝɨɞɚɪɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɨɜɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ. ɋɩɢɫɨɤ ɨɫɧɨɜɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɩɪɢɛɨɪɟ ɨɩɢɫɚɧ ɜ ɬɚɛɥɢɰɟ 1. 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɦ ɹɞɪɨɦ ɩɪɢɛɨɪɚ ɹɜɥɹɟɬɫɹ ARε 

ɤɨɧɬɪɨɥɥɟɪ 7-ɝɨ ɫɟɦɟɣɫɬɜɚ ɫ ɜɫɬɪɨɟɧɧɵɦɢ ɚɩɩɚɪɚɬɧɵɦɢ 

ɮɭɧɤɰɢɹɦɢ  DSP ɢ FPU. ȿɝɨ ɦɨɳɧɨɫɬɢ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɪɚɫɱɺɬɨɜ ɰɢɮɪɨɜɵɯ 

ɮɢɥɶɬɪɨɜ ɢ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ,  ɜɵɩɨɥɧɹɸɳɟɣ 

ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɢ ɢ ɨɩɟɪɚɰɢɢ. Ɉɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦɢ ɞɥɹ 

ɩɪɢɛɨɪɨɜ, ɤɨɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɱɟɥɨɜɟɤɨɦ ɢ ɤɨɦɩɶɸɬɟɪɨɦ.  

Ɍɚɛɥɢɰɚ 1. ɋɩɢɫɨɤ ɷɥɟɦɟɧɬɨɜ ɫ 
ɢɧɬɟɪɮɟɣɫɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

ɇɚɡɜɚɧɢɟ 
ɷɥɟɦɟɧɬɚ 

ɂɧɬɟɪɮɟɣɫ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ADS1βλβ SPI 
δCD SМЫООЧ SPI 

SD CКЫН SDIτ 
KОвЛШКЫН GPIτ 

STεγβF1ηβ SАD 
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Ɉɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢɜɚɟɬ ɜɫɬɪɨɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ 

ɫɪɟɞɟ CШШCШб CШIDE, ɤɨɬɨɪɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ  ɚɪɯɢɬɟɤɬɭɪɵ ARε. Ⱦɥɹ ɤɨɦɩɢɥɹɰɢɢ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ GCC МШЦЩТХОr, 

ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɬ GσU TШШХs ПШr ARε EЦЛОННОН PrШМОssШrs. Ⱦɚɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɹɜɥɹɸɬɫɹ  

ɛɟɫɩɥɚɬɧɵɦɢ ɢ ɢɦɟɸɬ ɨɱɟɧɶ ɯɨɪɨɲɭɸ ɩɨɞɞɟɪɠɤɭ. Ⱦɥɹ ɨɬɥɚɞɤɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɨɬɥɚɞɨɱɧɚɹ ɩɥɚɬɚ 

STεγβFζDТsМШЯОrв.  

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɫɬɪɨɟɧɨ ɧɚ ɛɚɡɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ (ɈɋΨ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

FrООRTτS Яζ.7.β Д1Ж. Ȼɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ Ɉɋ ɭɞɚɥɨɫɶ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɨɡɞɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɚɞɚɱ ДβЖ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɡɚɞɚɱɢ ɢɦɟɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɧɚɛɨɪ API ɮɭɧɤɰɢɣ, 

ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ FrООRTτS ДγЖ. 

ȼ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɟ ɛɵɥɨ ɫɨɡɞɚɧɨ θ ɡɚɞɚɱ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɜ ɩɪɢɛɨɪɟ. 

Ɉɩɢɫɚɧɢɟ ɡɚɞɚɱ ɩɪɨɜɢɞɟɧɨ ɜ ɬɚɛɥɢɰɟ β. 

Ɍɚɛɥɢɰɚ β. Ɉɩɢɫɚɧɢɟ ɡɚɞɚɱ ɜ ɩɪɢɛɨɪɟ. 
Ɂɚɞɚɱɚ Ɏɭɧɤɰɢɹ 

KОвЛШКЫН TКЬФ 
Ɉɠɢɞɚɟɬ ɩɪɟɪɵɜɚɧɢɟ ɨɬ ɤɥɚɜɢɚɬɭɪɵ, ɩɪɢ ɷɬɨɦ ɧɟ ɡɚɧɢɦɚɟɬ ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɜɪɟɦɟɧɢ, 
ɫɤɚɧɢɪɭɟɬ ɧɚɠɚɬɭɸ ɤɥɚɜɢɲɭ, ɨɩɪɟɞɟɥɹɟɬ ɟɺ ɤɨɞ ɢ ɩɨɦɟɳɚɟɬ ɤɨɞ ɤɥɚɜɢɲɢ ɜ ɨɱɟɪɟɞɶ 
ɞɥɹ ɞɪɭɝɢɯ ɡɚɞɚɱ. ɉɪɢɨɪɢɬɟɬ – ζ.   

εКТЧ TКЬФ 
Ɉɬɫɥɟɠɢɜɚɟɬ ɫɨɫɬɨɹɧɢɹ ɜɫɟɯ ɡɚɞɚɱ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɢɯ ɫɨɫɬɨɹɧɢɟ ɩɪɢ ɫɛɨɟ ɢɥɢ 
ɡɚɜɢɫɚɧɢɣ ɮɭɧɤɰɢɣ. ɉɪɢɨɪɢɬɟɬ – γ. 

εОЧЮ TКЬФ 
ȼɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɜɵɜɨɞɚ ɦɟɧɸ ɧɚ ɞɢɫɩɥɟɣ ɢ ɜɵɛɨɪɚ ɩɭɧɤɬɨɜ ɦɟɧɸ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɡɚɩɭɫɤɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɚɞɚɱ. ɍɩɪɚɜɥɹɟɬ ɡɚɞɚɱɚɦɢ REC ECG TКЬФ, ↑ТОа TКЬФ, 
DОЦШ TКЬФ. ɉɪɢɨɪɢɬɟɬ – β.  

REC ECG TКЬФ 

ȼɵɩɨɥɧɹɟɬ ɨɫɧɨɜɧɭɸ ɮɭɧɤɰɢɸ ɩɨ ɫɱɢɬɵɜɚɧɢɸ ɗɄȽ ɢɡ Ⱥɐɉ, ɡɚɩɢɫɵɜɚɟɬ ɩɨɥɭɱɟɧɢɟ 
ɞɚɧɧɵɟ ɧɚ SD ɤɚɪɬɭ, ɮɢɥɶɬɪɭɟɬ ɢ ɦɚɫɲɬɚɛɢɪɭɟɬ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɜɨɞɚ ɜ ɜɢɞɟ 
ɝɪɚɮɢɤɚ ɧɚ ɞɢɫɩɥɟɟ. Ɉɫɨɛɟɧɧɨɫɬɶ ɮɭɧɤɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɩɢɫɢ ɧɚ SD ɤɚɪɬɭ ɧɟ 
ɮɢɥɶɬɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ, ɜ ɬɨɦ ɜɢɞɟ ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ Ⱥɐɉ. ɗɬɨ 
ɫɞɟɥɚɧɨ ɫ ɰɟɥɶɸ ɫɨɯɪɚɧɟɧɢɹ ɢɫɯɨɞɧɨɣ ɮɨɪɦɵ ɫɢɝɧɚɥɚ ɢ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɛɨɥɟɟ 
ɝɥɭɛɨɤɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɥɸɛɵɯ ɮɢɥɶɬɪɨɜ. ɉɪɢɨɪɢɬɟɬ – 1. 

↑ТОа TКЬФ ɉɪɨɜɟɪɤɚ ɢ ɩɪɨɫɦɨɬɪ ɡɚɩɢɫɚɧɧɵɯ ɞɚɧɧɵɯ. ɉɪɢɨɪɢɬɟɬ – 1. 
DОЦШ TКЬФ ɇɟɫɟɬ ɬɨɥɶɤɨ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ. ɉɪɢɨɪɢɬɟɬ – 1. 

 

ɉɨɦɢɦɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ɉɋ ɢ ɫɨɡɞɚɧɢɹ ɜ ɧɟɣ ɡɚɞɚɱ, ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɩɨɬɪɟɛɨɜɚɥɚɫɶ 

ɫɨɡɞɚɧɢɟ ɩɨɞɮɭɧɤɰɢɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ βζ – ɛɢɬɧɨɝɨ ɮɨɪɦɚɬɚ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ Ⱥɐɉ, ɜ γβ – ɛɢɬɧɵɣ  

ɮɨɪɦɚɬ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. ɉɨɞɨɛɧɚɹ ɨɩɟɪɚɰɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɫ 

ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɢɡ Ⱥɐɉ. ɋɪɟɞɢ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɮɭɧɤɰɢɣ 

ɢɦɟɟɬɫɹ ɮɭɧɤɰɢɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ. Ɏɭɧɤɰɢɹ ɧɚɤɚɩɥɢɜɚɟɬ ζ ɡɧɚɱɟɧɢɹ, ɞɨɫɬɪɚɢɜɚɟɬ ɬɪɟɛɭɸɳɢɟɫɹ 

ɡɧɚɱɟɧɢɹ ɦɟɠɞɭ ɩɨɥɭɱɟɧɧɵɦɢ ɢ ɨɬɩɪɚɜɥɹɟɬ ɜɟɫɶ ɦɚɫɫɢɜ ɩɨ SPI ɢɧɬɟɪɮɟɣɫɭ ɧɚ ɞɢɫɩɥɟɣ. ɉɨɞɨɛɧɚɹ 

ɨɪɝɚɧɢɡɚɰɢɹ ɧɟɨɛɯɨɞɢɦɚ ɢɡ-ɡɚ ɚɩɩɚɪɚɬɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɞɢɫɩɥɟɹ. Ʉɪɨɦɟ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɤɚɪɬɭ ɩɚɦɹɬɢ ɫ ɱɚɫɬɨɬɨɣ η00 SPS, ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɧɚ ɞɢɫɩɥɟɣ ɞɚɧɧɵɟ ɨɬɩɪɚɜɥɹɬɶɫɹ ɫ ɱɚɫɬɨɬɨɣ 1βη SPS. Ɍɚɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɫɟɦɩɥɢɪɨɜɚɧɢɹ 

ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ  ɬɨɝɨ, ɱɬɨɛɵ ɭɦɟɫɬɢɬɶ ɧɚ ɞɢɫɩɥɟɟ ɩɪɢɦɟɪɧɨ β ɫɟɤɭɧɞɵ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɷɬɨɝɨ ɬɚɤɠɟ 

ɩɨɧɚɞɨɛɢɥɚɫɶ ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬ ɜɵɛɨɪɤɭ ɤɚɠɞɨɝɨ ɱɟɬɜɟɪɬɨɝɨ ɨɬɫɱɟɬɚ ɩɨɥɭɱɟɧɧɨɝɨ ɨɬ Ⱥɐɉ ɢ 

ɨɬɩɪɚɜɥɹɟɬ ɜ ɮɭɧɤɰɢɸ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ. 

Ɍɚɤɠɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɗɄȽ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɜɚ Ȼɂɏ ɰɢɮɪɨɜɵɯ 

ɮɢɥɶɬɪɚ. Ɏɢɥɶɬɪ ɜɟɪɯɧɢɯ ɱɚɫɬɨɬ ɫ ɱɚɫɬɨɬɨɣ ɫɪɟɡɚ ɜ 1 Ƚɟɪɰ ɭɛɢɪɚɟɬ ɞɪɟɣɮ ɢɡɨɥɢɧɢɢ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 

ɫɨɫɬɚɜɥɹɬɶ ɩɨɪɹɞɤɚ γ00 ɦȼ, ɛɥɚɝɨɞɚɪɹ ɟɦɭ ɝɪɚɮɢɤ ɗɄȽ ɧɟ ɭɯɨɞɢɬ ɡɚ ɝɪɚɧɢɰɵ ɞɢɫɩɥɟɹ. Ɏɢɥɶɬɪ ɧɢɡɤɢɯ 
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ɱɚɫɬɨɬ ɫ ɱɚɫɬɨɬɨɣ ɫɪɟɡɚ ζη Ƚɰ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɮɢɥɶɬɪɚɰɢɢ ɫɟɬɟɜɨɣ 

ɧɚɜɨɞɤɢ ɢ ɞɪɭɝɢɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɩɨɦɟɯ, 

ɤɨɬɨɪɵɟ ɫɢɥɶɧɨ ɡɚɲɭɦɥɹɸɬ ɝɪɚɮɢɤ ɗɄȽ ɧɚ 

ɞɢɫɩɥɟɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ Ȼɂɏ ɮɢɥɶɬɪɨɜ 

ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɩɪɢ ɧɟɛɨɥɶɲɨɦ 

ɩɨɪɹɞɤɟ ɮɢɥɶɬɪɚ ɨɧɢ ɢɦɟɸɬ ɛɨɥɶɲɟɟ 

ɨɫɥɚɛɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɟ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Ʉɂɏ ɮɢɥɶɬɪɚɦɢ. 

Ʉɚɤ ɪɟɡɭɥɶɬɚɬ ɜɫɟɯ ɜɵɲɟ ɨɩɢɫɚɧɧɵɯ 

ɪɚɡɪɚɛɨɬɨɤ, ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɝɪɚɮɢɤ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɫɱɢɬɚɧɧɵɯ ɫ SD 

ɤɚɪɬɵ, ɩɨɫɬɪɨɟɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɚɤɟɬɚ εКЭδКЛ (ɪɢɫɭɧɨɤ 1Ψ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɚ, ɫɱɢɬɚɧɧɚɹ ɫ ɩɚɥɶɰɟɜ ɪɭɤɢ ɩɚɰɢɟɧɬɚ. ɉɨ 

ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɭɠɟ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɩɪɨɫɬɵɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɫɟɪɞɰɚ ɜ ɜɢɞɟ 

ɪɟɝɢɫɬɪɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɧɚɪɭɲɟɧɢɣ ɪɢɬɦɚ. 

ɉɪɨɟɤɬ ɩɨɞɟɪɠɚɧ ɝɪɚɧɬɨɦ ɩɪɢɡɢɞɟɧɬɚ ɊɎ «Ɋɚɡɪɚɛɨɬɤɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɟɦɤɨɫɬɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɞɥɹ 

ɛɟɫɤɨɧɬɚɤɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɦɟɬɨɞɢɤɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɢ». 
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