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MODELING OF THE STRUCTURED FINANCIAL PRODUCTS 

АITH THE BUILT IN BARRIER OPTIONS OF THE CLASS «KNOCK-IN» 

ε.E. FКЭвКЧШЯК 

SМТОЧЭТПТМ SЮЩОЫЯТЬШЫμ PСD, КЬЬШМТКЭО ЩЫШП. ε.E. SОЦОЧШЯ 

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

E-ЦКТХμ ЦКЫРКЫОЭЭ1γ@ЭЩЮ.ЫЮ 

 

εШНОХТЧР rОsЮХЭs ШП ЭСО sЭrЮМЭЮrОН ЩrШНЮМЭs аТЭС ЭСО ЛЮТХЭ ТЧ ЛКrrТОr ШЩЭТШЧs аКs ЩrОsОЧЭОН ТЧ КrЭТМХО. TСО 

ЛКsТМ ПОКЭЮrО ШП ЛКrrТОr ШЩЭТШЧs Тs ЭСКЭ ТЭs МШsЭ КХаКвs МСОКЩОr sЭКЧНКrН ШЩЭТШЧs. TСТs ПКМЭШr КХХШаs ЭШ ТЧМrОКsО 

ЭСО ЩrШПТЭКЛХОЧОss ШП ЭСО sЭrЮМЭЮrОН ЩrШНЮМЭ. FШr ОsЭТЦКЭТШЧ ШП  ЭСО ЛКrrТОr ШЩЭТШЧs МШsЭ ЭСО εШЧЭО-CКrХШ ЦОЭСШН 

аКs ЮsОН, аСТМС Тs rОКХТгОН ТЧ «EбШЭТМ τЩЭТШЧs CКХМЮХКЭШr» ЩrШРrКЦ. 

 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ Ɋɨɫɫɢɢ ɪɵɧɨɤ ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɰɢɨɧɨɜ ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɜɢɬ, ɨɰɟɧɤɭ ɫɬɨɢɦɨɫɬɢ 

ɨɩɰɢɨɧɨɜ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɢɡɜɟɫɬɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ. Ɉɞɧɚɤɨ ɪɵɧɨɤ 

ɷɤɡɨɬɢɱɟɫɤɢɯ ɨɩɰɢɨɧɨɜ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ (ɋɉΨ, ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɢɯ ɨɫɧɨɜɟ, ɪɚɡɜɢɬ ɫɥɚɛɨ. 

Ƚɥɚɜɧɚɹ ɩɪɢɱɢɧɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɞɥɹ ɨɰɟɧɤɢ ɫɬɨɢɦɨɫɬɢ ɬɚɤɢɯ ɨɩɰɢɨɧɨɜ ɬɪɟɛɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɡɧɚɧɢɹ.  

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ Ɇɨɧɬɟ-Ʉɚɪɥɨ ɞɥɹ ɨɰɟɧɤɢ ɫɬɨɢɦɨɫɬɢ 

ɨɩɰɢɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ (ɛɚɪɶɟɪɧɵɯ ɨɩɰɢɨɧɨɜΨ ɋɉ. ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɝɨ ɮɢɧɚɧɫɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɛɚɪɶɟɪɧɵɦɢ ɨɩɰɢɨɧɚɦɢ ɤɥɚɫɫɚ «ФЧШМФ-ТЧ». 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢμ 1Ψ ɫɨɫɬɚɜɢɬɶ ɚɥɝɨɪɢɬɦ 

ɨɰɟɧɤɢ ɫɬɨɢɦɨɫɬɢ ɨɩɰɢɨɧɨɜ ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨν βΨ ɨɩɪɟɞɟɥɢɬɶ ɨɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɪɶɟɪɧɵɯ ɨɩɰɢɨɧɨɜν γΨ ɩɪɢɜɟɫɬɢ ɢɥɥɸɫɬɪɚɬɢɜɧɵɣ ɩɪɢɦɟɪ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɝɨ ɮɢɧɚɧɫɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. 

Ȼɚɪɶɟɪɧɵɦɢ ɧɚɡɵɜɚɸɬɫɹ ɨɩɰɢɨɧɵ, ɞɨɯɨɞ ɩɨ ɤɨɬɨɪɵɦ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɩɪɟɜɵɫɢɬ ɥɢ ɰɟɧɚ ɛɚɡɨɜɨɝɨ 

ɚɤɬɢɜɚ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɡɚɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɭɪɨɜɟɧɶ (ɛɚɪɶɟɪΨ Д1Ж. Ⱦɥɹ ɤɥɚɫɫɚ 

ɨɩɰɢɨɧɨɜ «ФЧШМФ-ТЧ» ɫɭɳɟɫɬɜɭɟɬ ɛɚɪɶɟɪ, ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɨɝɨ ɨɩɰɢɨɧ «ɜɤɥɸɱɚɟɬɫɹ» ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ 

ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ ɩɨ ɋɉ. 

Ȼɭɞɟɦ ɩɨɧɢɦɚɬɶ ɩɨɞ ɋɉ ɫɥɨɠɧɵɣ ɮɢɧɚɧɫɨɜɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɩɨɫɪɟɞɫɬɜɨɦ 

ɤɨɦɛɢɧɚɰɢɢ ɛɚɡɨɜɵɯ (ɩɪɨɫɬɵɯΨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɞɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɪɚɛɨɬɚɬɶ 

ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɛɚɧɤɨɜɫɤɢɯ ɜɤɥɚɞɚɯ ДβЖ.  

Ɉɰɟɧɤɚ ɫɬɨɢɦɨɫɬɢ ɨɩɰɢɨɧɚ ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ.  

ɒɚɝ 1. ɋɝɟɧɟɪɢɪɨɜɚɬɶ ɫɥɭɱɚɣɧɭɸ ɛɭɞɭɳɭɸ ɰɟɧɭ ɚɤɰɢɢ ɧɚ ɞɚɬɭ ɢɫɬɟɱɟɧɢɹ ɨɩɰɢɨɧɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɛɟɡɪɢɫɤɨɜɨɣ ɫɬɚɜɤɢ ɜ ɤɚɱɟɫɬɜɟ ɨɠɢɞɚɟɦɨɣ ɞɨɯɨɞɧɨɫɬɢ ɚɤɰɢɢ.  
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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 25 ȺɉɊȿɅə 2014 ɝ.              ɆȺɌȿɆȺɌɂɄȺ 

ɒɚɝ β. Ɋɚɫɱɢɬɚɬɶ ɜɵɩɥɚɬɵ ɩɨ ɨɩɰɢɨɧɭ ɩɪɢ ɞɚɧɧɨɣ ɰɟɧɟ ɚɤɰɢɢ.  

ɉɪɢɦɟɱɚɧɢɟ. ɒɚɝɢ 1 ɢ β ɨɛɪɚɡɭɸɬ ɨɞɧɭ ɢɬɟɪɚɰɢɸ. Ɋɟɡɭɥɶɬɚɬɨɦ ɢɬɟɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɬ.ɟ. ɜɵɩɥɚɬɵ ɩɨ ɨɩɰɢɨɧɭ. 

ɒɚɝ γ. ɉɨɜɬɨɪɢɬɶ ɲɚɝɢ 1 ɢ β ɦɧɨɝɨɤɪɚɬɧɨ, ɧɚɩɪɢɦɟɪ, 1000 ɪɚɡ. 

ɒɚɝ ζ. Ɋɚɫɫɱɢɬɚɬɶ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɵɩɥɚɬɵ ɩɨ ɨɩɰɢɨɧɭ. 

ɒɚɝ η. Ⱦɢɫɤɨɧɬɢɪɨɜɚɬɶ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɵɩɥɚɬɵ ɩɨ ɛɟɡɪɢɫɤɨɜɨɣ ɫɬɚɜɤɟ, ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ 

ɨɰɟɧɤɨɣ ɫɩɪɚɜɟɞɥɢɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɩɰɢɨɧɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɝɥɚɫɧɨ ɚɥɝɨɪɢɬɦɭ ɫɬɨɢɦɨɫɬɶ ɨɩɰɢɨɧɚ – ɷɬɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɜɵɩɥɚɬɵ ɩɨ ɨɩɰɢɨɧɭ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɩɪɢ ɨɠɢɞɚɟɦɨɣ ɞɨɯɨɞɧɨɫɬɢ ɚɤɰɢɢ, ɪɚɜɧɨɣ 

ɛɟɡɪɢɫɤɨɜɨɣ ɫɬɚɜɤɟ. Ɇɟɬɨɞ Ɇɨɧɬɟ-Ʉɚɪɥɨ – ɷɬɨ ɞɨɫɬɚɬɨɱɧɨ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ 

ɨɰɟɧɢɜɚɬɶ ɩɨɱɬɢ ɥɸɛɵɟ ɨɩɰɢɨɧɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɷɤɡɨɬɢɱɟɫɤɢɟ (ɚɡɢɚɬɫɤɢɟ, ɛɢɧɚɪɧɵɟ, ɛɚɪɶɟɪɧɵɟ ɢ ɞɪ.Ψ. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɫɥɢɲɤɨɦ ɫɥɨɠɟɧ ɜ ɪɟɚɥɢɡɚɰɢɢ. Ɉɞɧɚɤɨ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ ɧɭɠɧɨ 

ɫɨɜɟɪɲɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ, ɱɬɨ ɬɪɟɛɭɟɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ ɩɨ ɫɪɚɜɧɟɧɢɸ, ɧɚɩɪɢɦɟɪ, ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɮɨɪɦɭɥɵ Ȼɥɷɤɚ-ɒɨɭɥɡɚ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɟɬɨɞ Ɇɨɧɬɟ-Ʉɚɪɥɨ 

ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɨɰɟɧɤɢ ɚɦɟɪɢɤɚɧɫɤɢɯ ɨɩɰɢɨɧɨɜ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɞɨɫɪɨɱɧɨɝɨ ɢɫɬɟɱɟɧɢɹ ДγЖ. 

ɉɪɢɜɟɞɟɦ ɨɫɧɨɜɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɩɪɨɫɬɟɣɲɟɝɨ ɋɉ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɞɟɩɨɡɢɬɚ ɢ ɤɭɩɥɟɧɧɵɯ ɨɩɰɢɨɧɨɜ. 

ȼɟɥɢɱɢɧɚ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ ɋɉ ɤ ɞɨɯɨɞɧɨɫɬɢ ɛɚɡɨɜɨɝɨ ɚɤɬɢɜɚ ɧɚɡɵɜɚɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɱɚɫɬɢɹ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟμ  

PR=E·Q/S,            (1Ψ 

ɝɞɟ ȿ – ɰɟɧɚ ɧɚɱɚɥɚ ɭɱɚɫɬɢɹ ɨɩɰɢɨɧɚ, Q – ɤɨɥɢɱɟɫɬɜɨ ɜɫɬɪɨɟɧɧɵɯ ɨɩɰɢɨɧɨɜ, S – ɫɭɦɦɚ ɢɧɜɟɫɬɢɰɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɩɰɢɨɧɨɜ, ɜɫɬɪɚɢɜɚɟɦɵɯ ɜ ɩɪɨɞɭɤɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟμ 
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ɝɞɟ Ʉ – ɷɬɨ ɤɨɦɢɫɫɢɹ, ɫɭɦɦɚ, ɪɚɡɦɟɳɚɟɦɚɹ ɧɚ ɞɟɩɨɡɢɬ D=S·G·ОбЩд-R·Tж,    (γΨ 

G – ɫɬɟɩɟɧɶ ɝɚɪɚɧɬɢɢ ɜɨɡɜɪɚɬɚ ɤɚɩɢɬɚɥɚ, VB1 – ɨɰɟɧɤɚ ɫɬɨɢɦɨɫɬɢ ɨɩɰɢɨɧɚ ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ.  

ɋɭɦɦɚ, ɩɨɬɪɚɱɟɧɧɚɹ ɧɚ ɩɨɤɭɩɤɭ ɨɩɰɢɨɧɨɜμ SШЩЭ=S – D      (ζΨ 

Ɏɨɪɦɭɥɚ ɞɨɯɨɞɧɨɫɬɢ ɩɨ ɞɟɩɨɡɢɬɭ DН=T·rН·100%, ɝɞɟ rН-ɞɟɩɨɡɢɬɧɚɹ ɫɬɚɜɤɚ   (ηΨ 

Ɏɨɪɦɭɥɚ ɜɵɩɥɚɬ ɞɨɯɨɞɧɨɫɬɢ ɩɨ ɋɉμ  

DsЩ=ЦКб дr%, r+PR · (P1–PsΨ/Psж ДζЖ,        (θΨ 

ɝɞɟ Ɋ1 – ɡɧɚɱɟɧɢɟ ɛɚɡɨɜɨɝɨ ɚɤɬɢɜɚ ɜ ɦɨɦɟɧɬ ɢɫɬɟɱɟɧɢɹ ɫɪɨɤɚ ɋɉν Ps – ɬɟɤɭɳɚɹ ɰɟɧɚ ɛɚɡɢɫɧɨɝɨ ɚɤɬɢɜɚν PR 

– ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɚɫɬɢɹ ɩɨ ɋɉν r – ɦɢɧɢɦɚɥɶɧɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɞɨɯɨɞɧɨɫɬɶ ɋɉ, ɤɨɬɨɪɚɹ ɡɚɪɚɧɟɟ 

ɮɢɤɫɢɪɭɟɬɫɹ ɜ ɞɨɝɨɜɨɪɟ.  

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɥɢɟɧɬ ɨɠɢɞɚɟɬ ɪɨɫɬɚ ɰɟɧɵ ɛɚɡɨɜɨɝɨ ɚɤɬɢɜɚ – ɨɛɵɤɧɨɜɟɧɧɵɯ ɚɤɰɢɣ ɈȺɈ 

«Ƚɚɡɩɪɨɦ» ɢ ɝɨɬɨɜ ɩɪɢɧɹɬɶ ɧɚ ɫɟɛɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɢɫɤɢ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɞɨɯɨɞɧɨɫɬɢ ɜ ɫɥɭɱɚɟ 

ɪɟɚɥɢɡɚɰɢɢ ɫɜɨɟɝɨ ɩɪɨɝɧɨɡɚ. Ʉɚɤ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɦɵ ɦɨɠɟɦ ɩɪɟɞɥɨɠɢɬɶ ɞɚɧɧɨɦɭ ɤɥɢɟɧɬɭ ɩɪɨɞɭɤɬ ɫɨ 

ɜɫɬɪɨɟɧɧɵɦɢ ɛɚɪɶɟɪɧɵɦɢ ɨɩɰɢɨɧɚɦɢ «МКХХ ФЧШМФ-ТЧ».  

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ. ɉɭɫɬɶ ȿ=1βη ɪɭɛ.ν G=100%ν Ps=1βη ɪɭɛ.ν ɪɢɫɤ 

ɛɚɡɨɜɨɝɨ ɚɤɬɢɜɚ ı=γ0%ν Ɍ=1 ɝɨɞ.  

ɂɧɜɟɫɬɨɪ, ɩɪɢɨɛɪɟɬɚɹ ɋɉ, ɱɟɪɟɡ ɝɨɞ ɩɨɥɭɱɢɬ ɞɨɯɨɞɧɨɫɬɶ, ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɰɟɧɚ ɛɚɡɨɜɨɝɨ ɚɤɬɢɜɚ 

ɡɚ ɫɪɨɤ ɩɪɨɞɭɤɬɚ T ɞɨɫɬɢɝɧɟɬ ɡɚɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɞɨɝɨɜɨɪɟ ɛɚɪɶɟɪɧɨɣ ɰɟɧɵ ȼ1 (ɛɚɪɶɟɪɚΨ. ȼ 
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ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɢɧɜɟɫɬɨɪ ɩɨɥɭɱɢɬ ɧɚɡɚɞ ɜɫɸ ɫɭɦɦɭ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ. 

ɍɫɬɚɧɨɜɢɦ ɛɚɪɶɟɪ ɧɚ ɭɪɨɜɧɟ ȼ1=1γη ɪɭɛ.ɉɪɢ ɷɬɨɦ ɧɚɛɥɸɞɚɬɶ ɡɚ ɰɟɧɨɣ ɛɚɡɨɜɨɝɨ ɚɤɬɢɜɚ ɫ ɰɟɥɶɸ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɛɢɬɢɹ ɛɚɪɶɟɪɚ ɛɭɞɟɦ ɧɟɩɪɟɪɵɜɧɨ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɞɟɣɫɬɜɢɹ ɩɪɨɞɭɤɬɚ. ɂɫɩɨɥɶɡɭɹ 

ɨɰɟɧɤɭ ɨɩɰɢɨɧɨɜ «МКХХ ФЧШМФ-ТЧ» ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ ɩɨɥɭɱɢɦ ɫɬɨɢɦɨɫɬɶ ɛɚɪɶɟɪɧɨɝɨ ɨɩɰɢɨɧɚ 

VB1=18,λɪɭɛ. ɋɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (γΨ ɢɧɜɟɫɬɨɪ ɪɚɡɦɟɳɚɟɬ ɧɚ ɞɟɩɨɡɢɬ ɫɭɦɦɭ λγβ γλγ,8β ɪɭɛ. Ɍɨɝɞɚ ɞɥɹ 

ɩɨɤɭɩɤɢ ɨɩɰɢɨɧɨɜ ɩɨ ɮɨɪɦɭɥɟ (ζΨ ɨɫɬɚɟɬɫɹ θ7 θ0θ,18 ɪɭɛ. ɉɪɢ ɷɬɨɦ ɢɧɜɟɫɬɨɪ ɦɨɠɟɬ ɤɭɩɢɬɶ γ η77 

ɛɚɪɶɟɪɧɵɯ ɨɩɰɢɨɧɨɜ МКХХ «ФЧШМФ-ТЧ». ɉɨ ɮɨɪɦɭɥɟ (1Ψ ɩɨɥɭɱɚɟɦ ɡɧɚɱɟɧɢɟ PR = ζζ,7β%.  

ɋɬɨɢɦɨɫɬɶ ɨɛɵɱɧɨɝɨ ɨɩɰɢɨɧɚ «МКХХ», ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɤɥɚɫɫɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ Ȼɥɷɤɚ-ɒɨɭɥɡɚ, 

ɫɨɫɬɚɜɥɹɟɬ 1λ,01 ɪɭɛ. Ʉɨɷɮɮɢɰɢɟɧɬ ɭɱɚɫɬɢɹ ɩɨ ɋɉ ɫ ɬɚɤɢɦ ɨɩɰɢɨɧɨɦ ɫɨɫɬɚɜɢɥ ζζ,ζη%. ɉɪɢ ɷɬɨɦ ɪɚɡɧɢɰɚ 

ɜ ɡɧɚɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɱɚɫɬɢɹ PR, ɜɵɱɢɫɥɟɧɧɨɣ ɩɨ ɦɟɬɨɞɭ Ɇɨɧɬɟ-Ʉɚɪɥɨ ɢ ɮɨɪɦɭɥɟ Ȼɥɷɤɚ-ɒɨɭɥɡɚ 

ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ 0,β7%.  

ɂɧɜɟɫɬɨɪ ɩɪɢɨɛɪɟɥ ɋɉ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ «ФЧШМФ-ТЧ» ɨɩɰɢɨɧɚɦɢ, ɱɟɪɟɡ ɝɨɞ ɨɧ ɩɨɥɭɱɢɬ ɞɨɯɨɞɧɨɫɬɶ, 

ɚɧɚɥɨɝɢɱɧɭɸ ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɫɬɟɣɲɟɝɨ ɋɉ, ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɰɟɧɚ ɛɚɡɨɜɨɝɨ ɚɤɬɢɜɚ (ɚɤɰɢɢ ɈȺɈ 

«Ƚɚɡɩɪɨɦ»Ψ ɡɚ ɫɪɨɤ ɩɪɨɞɭɤɬɚ ɞɨɫɬɢɝɧɟɬ ɡɚɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɞɨɝɨɜɨɪɟ ɛɚɪɶɟɪɧɨɣ ɰɟɧɵ ȼ1. 

ȿɫɥɢ ɧɚ ɦɨɦɟɧɬ ɩɨɝɚɲɟɧɢɹ Ɋ1 = 1γ0 ɪɭɛ. ɢ ɛɚɡɨɜɵɣ ɚɤɬɢɜ ɧɟ ɩɪɨɛɢɥ ɛɚɪɶɟɪ ȼ1 = 1γη ɪɭɛ., ɬɨ ɢɧɜɟɫɬɨɪ 

ɜɟɪɧɟɬ ɬɨɥɶɤɨ ɢɧɜɟɫɬɢɪɨɜɚɧɧɭɸ ɫɭɦɦɭ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɫɥɭɱɚɟ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɜ ɩɪɨɫɬɟɣɲɢɣ ɩɪɨɞɭɤɬ, 

ɢɧɜɟɫɬɨɪ ɩɨɥɭɱɢɬ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (θΨμ DsЩ= ζζ,ζη%∙ (1γ01βηΨ /1βη= 1,78%. ȿɫɥɢ ɡɚ ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ 

ɩɪɨɞɭɤɬɚ ɛɚɡɨɜɵɣ ɚɤɬɢɜ ɞɨɫɬɢɝɧɟɬ ɰɟɧɵ 1γη ɪɭɛ., ɧɨ ɧɚ ɦɨɦɟɧɬ ɩɨɝɚɲɟɧɢɹ ɰɟɧɚ ɨɤɚɡɚɥɚɫɶ ɪɚɜɧɨɣ 1γ0 

ɪɭɛ., ɬɨ ɩɨ ɮɨɪɦɭɥɟ (θΨ ɢɧɜɟɫɬɨɪ ɩɨɥɭɱɢɬ ɞɨɯɨɞɧɨɫɬɶ, ɪɚɜɧɭɸμ DsЩ= ζζ,7β%∙ (1γ01βηΨ /1βη = 1,7λ% 

ɱɬɨ ɧɟɧɚɦɧɨɝɨ ɛɨɥɶɲɟ, ɱɟɦ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɩɪɨɞɭɤɬɭ. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɟɫɥɢ ɰɟɧɚ ɛɚɡɨɜɨɝɨ ɚɤɬɢɜɚ Ɋ1 ɫɨɫɬɚɜɢɬ 1γη ɪɭɛɥɟɣ ɢ ɜɵɲɟ, ɛɚɪɶɟɪ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ 

ɩɪɨɛɢɬ, ɢ ɪɚɡɧɢɰɚ ɜ ɞɨɯɨɞɧɨɫɬɹɯ ɩɨ ɫɪɚɜɧɢɜɚɟɦɵɦ ɩɪɨɞɭɤɬɚɦ ɭɠɟ ɛɭɞɟɬ ɫɭɳɟɫɬɜɟɧɧɟɟ, ɱɬɨ ɧɟɦɚɥɨɜɚɠɧɨ 

ɞɥɹ ɢɧɜɟɫɬɨɪɚ.  

Ɉɫɧɨɜɧɨɟ ɞШɫɬɨɢɧɫɬɜШ ɛɚɪɶɟɪɧɵɯ ɨɩɰɢШɧɨɜ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɜɫɟɝɞɚ ɞɟɲɟɜɥɟ Шɛɵɱɧɵɯ. Ɍɚɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɥɚɸɬ ɢɯ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɨɩɰɢɨɧɚɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɫɧɢɠОɧɢɸ ɫɬɨɢɦɨɫɬɢ ɛɚɪɶɟɪɧɵɯ ɨɩɰɢɨɧɨɜ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɚɫɬɢɹ ɩɨ 

ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɦɭ ɩɪɨɞɭɤɬɭ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɨɰɟɧɤɢ ɨɩɰɢɨɧɨɜ ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ 

ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɨɝɪɚɦɦɚ EбШЭТМ τЩЭТШЧЬ CКХМЮХКЭШЫ ДηЖ.  
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