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Ɉɩɬɢɦɢɡɚɰɢɹ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 
ɜ ɪɟɰɟɩɬɭɪɚɯ ɤɨɥɛɚɫɧɵɯ ɢɡɞɟɥɢɣ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɟɮɟɤɬɨɜ 

OptТmТгatТon of Мontrol aМtТons 
Тn tСО formulatТon of sausaРО proНuМts 
Тn tСО prОsОnМО of tОМСnoloРТМal НОfОМts 

Рɟɮɟɪɚɬ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɜɢɞɟ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɜ ɪɟɰɟɩɬɭɪɚɯ ɤɨɥɛɚɫɧɵɯ ɢɡɞɟ-
ɥɢɣ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜ ɦɹɫɧɨɦ ɫɵɪɶɟ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɨɦ. ɉɪɟɞɥɨɠɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢ ɚɥɝɨɪɢɬɦ ɟɟ ɪɟɲɟɧɢɹ. 
Ɏɨɪɦɚɥɶɧɨ ɡɚɞɚɱɚ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ ɤɨɦɛɢɧɚɬɨɪɧɚɹ ɡɚɞɚɱɚ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɰɟɥɶɸ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 
ɧɚɛɨɪɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɜɤɭɫɨ-ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɦɚɫɫɵ ɩɢɳɟɜɵɯ 
ɞɨɛɚɜɨɤ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɪɟɚɥɢɡɭɟɬ ɦɟɬɨɞ ɩɨɲɚɝɨɜɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɪɟɲɟɧɢɹ ɫ ɨɬɫɟɜɨɦ ɧɟɩɟɪɫɩɟɤɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɨɩɪɟɞɟɥɹɟɦɵɯ 
ɧɚ ɨɫɧɨɜɟ ɪɟɤɭɪɪɟɧɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ. Ɋɚɫɫɦɨɬɪɟɧ ɩɪɢɦɟɪ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɫɥɭɱɚɹ, ɤɨɝɞɚ ɜ ɪɟɰɟɩɬɭɪɟ ɜɚɪɟɧɨɣ ɤɨɥɛɚɫɵ «ɋɬɨɥɢɱɧɚɹ» ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɠɢɪɨɫɨɞɟɪɠɚɳɟɝɨ ɫɵɪɶɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɫɜɹɡɵ-
ɜɚɧɢɹ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɢɹ ɠɢɪɧɨɝɨ ɫɵɪɶɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ ɫɬɚɬɶɟ, ɧɟɨɛɯɨɞɢɦɵ ɩɢɳɟɜɵɟ ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ ɜ ɤɨɦɩɥɟɤɫɟ ɫɨɞɟɪɠɚɥɢ ɛɵ: ɮɨɫɮɚɬ (ɪɟɝɭɥɹɬɨɪ 
ɤɢɫɥɨɬɧɨɫɬɢ, ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɢɣ ɚɝɟɧɬ), ɚɧɬɢɨɤɫɢɞɚɧɬ, ɷɦɭɥɶɝɚɬɨɪ, ɡɚɝɭɫɬɢɬɟɥɶ, ɝɟɥɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɠɢɜɨɬɧɵɣ ɛɟɥɨɤ (ɧɚɩɨɥɧɢɬɟɥɶ), ɤɪɚɫɢɬɟɥɶ, ɮɢɤ-
ɫɚɬɨɪ ɨɤɪɚɫɤɢ, ɭɫɢɥɢɬɟɥɶ ɜɤɭɫɚ ɢ ɚɪɨɦɚɬɚ. Ⱦɥɹ ɩɪɢɦɟɪɚ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɛɨɪ ɢɡ ɲɟɫɬɢ ɪɚɡɧɵɯ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɫ ɭɤɚɡɚɧɢɟɦ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɜɤɭɫɨɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɚ ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɢ. ɇɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ ɢɡ ɷɬɢɯ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɜɤɥɸɱɢɬɶ ɜ ɪɟ-
ɰɟɩɬɭɪɭ, ɱɬɨɛɵ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɧɢ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɨɞɟɪɠɚɥɢ ɡɚɞɚɧɧɵɣ ɧɚɛɨɪ ɭɤɚɡɚɧɧɵɯ ɫɜɨɣɫɬɜ, ɚ ɫ ɞɪɭɝɨɣ - ɢɯ ɫɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɵɥɚ 
ɦɢɧɢɦɚɥɶɧɚ. Ɋɟɲɚɹ ɞɚɧɧɭɸ ɡɚɞɚɱɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɧɚɲɥɢ ɨɩɬɢɦɚɥɶɧɵɣ ɧɚɛɨɪ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ, ɤɨɬɨɪɵɟ ɩɨɥɧɨɫɬɶɸ 
ɩɨɤɪɵɜɚɸɬ ɦɧɨɠɟɫɬɜɨ. Эɬɨɬ ɧɚɛɨɪ ɫɨɞɟɪɠɢɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɝɪɟɞɢɟɧɬɵ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ, ɩɪɢ ɷɬɨɦ ɢɯ ɫɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ 
ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɜɨɡɦɨɠɧɵɯ ɤɨɦɛɢɧɚɰɢɣ. Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɟɚɥɢɡɨɜɚɧ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɟ “ɆɭɥɶɬɢɆɢɬ 
Эɤɫɩɟɪɬ” ɜ ɫɢɫɬɟɦɟ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 

Summarв. TСО problОm oП optТmТгatТon oП ПooН aННТtТvОs Тn МompounНТnР oП sausaРОs Пor ОlТmТnatТon oП НОПОМts Тn mОat raа matОrТals at proНuМtТon 
manaРОmОnt Тs МonsТНОrОН Тn artТМlО. TСО matСОmatТМal problОm НОПТnТtТon anН alРorТtСm oП Тts НОМТsТon Тs oППОrОН. Formallв tСО tasФ Тs МlassТПТОН as a МombТnatorв 
problОm oП ТntОРОr lТnОar proРrammТnР аСТМС purposО Тs provТНТnР a sОt ПunМtТonal anН tОМСnoloРТМal anН tСО tastО oП tСО ПТnal proНuМt at tСО mТnТmum Мost oП 
unТt oП mass oППooН aННТtТvОs. TСО oППОrОН alРorТtСm oП tСО НОМТsТon rОalТгОs a mОtСoН oП stОp-bв-stОp МrОatТon oП tСО НОМТsТon аТtС ОlТmТnatТon oП tСО unpromТsТnР 
optТons НОПТnОН on tСО basТs oП rОМurrОnМО rОlatТons. An ОбamplО oП НОtОrmТnТnР tСО optТmal sОt oП ПooН aННТtТvОs Пor tСО proНuМtТon oП a partТМular МasО, аСОn tСО 
rОМТpО sausaРО "StolТМСnaвa" МontaТns larРО amounts oП Пat-МontaТnТnР raа matОrТals. To solvО tСО problОm oП bТnНТnР anН ОmulsТПвТnР oТlв matОrТals, as sСoаn 
Тn tСО artТМlО arО nОМОssarв supplОmОnts аСТМС toРОtСОr аoulН МontaТn: pСospСatО (pH rОРulator, аatОr-rОtaТnТnР aРОnt), antТoбТНant, ОmulsТПТОr, tСТМФОnОr, РОllТnР 
aРОnt, anТmal protОТn (ПТllОr), МolorТnР aРОnt rОtaТnОr Мolor, Пlavor ТntОnsТПТОr. For ОбamplО, Тt аas prОsОntОН аТtС a sОt oП sТб НТППОrОnt ПooН aННТtТvОs аТtС tСОТr 
tОМСnoloРТМal anН ПunМtТonal propОrtТОs oП Пlavor anН Мost. It аas nОМОssarв to НОtОrmТnО аСТМС oП tСОsО to ТnМluНО Тn tСО ПooН aННТtТvОs ПormulatОН so as to on tСО 
onО СanН tСОв ultТmatОlв МomprТsО a prОНОtОrmТnОН sОt oП spОМТПТОН propОrtТОs, anН on tСО otСОr - oП tСО total Мost аas mТnТmal. SolvТnР tСТs problОm аТtС tСО usО 
oП tСО МonsТНОrОН alРorТtСm аas ПounН tСО optТmal sОt oП ПooН aННТtТvОs, аСТМС МomplОtОlв МovОr tСО sОt. TСТs ФТt МontaТns all tСО nОМОssarв ТnРrОНТОnts Пor tСО 
tasФ, anН tСОТr total Мost Тs mТnТmal, unlТФО otСОr possТblО МombТnatТons. TСО alРorТtСm Тs rОalТгОН Тn proРram sвstОm "MultТMОat EбpОrt" Тn sвstОm oП support oП 
НОМТsТon-maФТnР. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɩɪɚɜɥɟɧɢɟ, ɨɩɬɢɦɢɡɚɰɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɥɛɚɫ, ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɷɤɫɩɟɪɬɧɚɹ 
ɫɢɫɬɟɦɚ, ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɚ, ɰɟɥɨɱɢɫɥɟɧɧɨɟ ɥɢɧɟɣɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. 

Keваords: manaРОmОnt, optТmТгatТon, tОМСnoloРТМal sвstОm, proНuМtТon oП sausaРОs, ТnПormatТon tОМСnoloРв, ОбpОrt sвstОm, qualТtв oП a proН-
uМt, ТntОРОr lТnОar proРrammТnР. 
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ɉɪɢ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɟ-
ɮɟɤɬɨɜ ɜ ɪɟɰɟɩɬɭɪɚɯ ɤɨɥɛɚɫɧɵɯ ɢɡɞɟɥɢɣ 
(ɧɚɩɪɢɦɟɪ, ɜ ɪɟɰɟɩɬɭɪɟ ɫɨɞɟɪɠɢɬɫɹ ɜ ɡɧɚɱɢ-
ɬɟɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɦɹɫɧɨɟ ɫɵɪɶɟ ɫ ɩɨɪɨɤɨɦ 
ɚɜɬɨɥɢɡɚ-PSE,RSE ɢɥɢ DFD, ɦɹɫo ɩɬɢɰɵ ɦɟɯɚ-
ɧɢɱɟɫɤɨɣ ɨɛɜɚɥɤɢ (ММО), ɠɢɪɨɫɨɞɟɪɠɚщɟɟ 
ɫɵɪɶɟ ɢ ɬ.ɩ.), ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡɜɟɫɬɟɧ ɩɟɪɟɱɟɧɶ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɤɨ-
ɬɨɪɵɦɢ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɷɬɚ ɪɟɰɟɩɬɭɪɚ. Эɬɨɬ 
ɧɚɛɨɪ ɫɜɨɣɫɬɜ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ ɭɩɪɚɜɥɹɸ-
ɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɜɢɞɟ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɫ ɡɚ-
ɞɚɧɧɵɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ Д1-4Ж. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɩɨɞɛɨɪɚ ɩɟɪɟɱɧɹ 
ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜ ɜɢɞɟ ɩɢɳɟɜɵɯ ɞɨ-
ɛɚɜɨɤ), ɤɨɬɨɪɵɣ ɜ ɫɭɦɦɟ ɫɨɞɟɪɠɚɥ ɛɵ ɧɭɠɧɵɣ 
ɧɚɛɨɪ ɢɧɝɪɟɞɢɟɧɬɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ ɫɭɦɦɚɪɧɚɹ 
ɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɦɚɫɫɵ ɷɬɢɯ ɞɨɛɚɜɨɤ ɛɵɥɚ 
ɛɵ ɦɢɧɢɦɚɥɶɧɚ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
Ɋɚɫɫɦɨɬɪɢɦ ɮɨɪɦɚɥɶɧɭɸ ɩɨɫɬɚɧɨɜɤɭ 

ɷɬɨɣ ɡɚɞɚɱɢ. ɉɭɫɬɶ ɞɚɧɨ ɦɧɨɠɟɫɬɜɨ ɩɢɳɟɜɵɯ 
ɞɨɛɚɜɨɤ MpН, ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɝɨ MpН(Т) 
ɡɚɞɚɧ ɜ ɜɢɞɟ ɤɨɪɬɟɠɚ: 

MpН(Т) = <MpН(Т,Ф), MpН(Т,K+1)> 

 

ɝɞɟ MpН(Т,Ф) =  

 

Ф = 1,..K, ɝɞɟ K – ɤɨɥɢɱɟɫɬɜɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɫɜɨɣɫɬɜ, 

MpН(Т,K+1) – ɰɟɧɚ ɟɞɢɧɢɰɵ ɦɚɫɫɵ ɞɨɛɚɜɤɢ Т. 

ɉɪɢɦɟɪ ɬɚɤɨɝɨ ɦɧɨɠɟɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 1. 

ɉɭɫɬɶ ɡɚɞɚɧ ɬɚɤɠɟ ɬɪɟɛɭɟɦɵɣ ɧɚɛɨɪ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɨɣɫɬɜ ɜ ɜɢɞɟ ɜɟɤɬɨɪɚ: 

 
FS = <FS(l)>, l=1,..L, L ≤ K 
 

 
 
FS(l) =  
 

 
ɉɭɫɬɶ PpН – ɧɟɤɨɬɨɪɨɟ ɩɨɞɦɧɨɠɟɫɬɜɨ MpН:PpН
MpН. Ɉɩɪɟɞɟɥɢɦ ɨɩɟɪɚɬɨɪ Fp, ɮɨɪɦɢɪɭɸ-
ɳɢɣ ɜɟɤɬɨɪ FSp: 

FSp = Fp(PpН)                    (1) 

FSp(l) = 0 l=1,..L 

FSp(l) = FSp(l)  PpН(Т,l) l=1,..L, Т =1,..еPpНе 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɤɬɨɪ FSp ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɜɟɫɶ ɧɚɛɨɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɨɣɫɬɜ, ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɞɦɧɨɠɟɫɬɜɭ PpН.  

Ɍɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɬɚɤɨɟ ɩɨɞɦɧɨɠɟ-
ɫɬɜɨ PpН, ɩɪɢ ɤɨɬɨɪɨɦ: 
Fp(PpН) = FS (2) 

ɢ ɤɪɢɬɟɪɢɣ Q = 
е е

1

( , 1) mТn
Ppd

i

Ppd i K


    (3) 

Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
Ⱦɚɧɧɚɹ ɡɚɞɚɱɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɦɛɢɧɚɬɨɪ-

ɧɵɦ ɡɚɞɚɱɚɦ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɰɟɫɫ ɩɨɲɚɝɨɜɨɝɨ ɩɨɫɬɪɨɟ-
ɧɢɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ (ɫɦ. ɪɢɫɭɧɨɤ 1) ɧɚ 
ɩɥɨɫɤɨɫɬɢ <S,T>, ɝɞɟ Ɍ=0,..еMpНе, S(T) – ɦɧɨɠɟ-
ɫɬɜɨ ɬɨɱɟɤ, ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɬɪɨɣɤɚ: <PpН(T), FSp(T),Q(T), nom(T-1)>, ɨɩɢ-
ɫɵɜɚɸɳɚɹ ɜɚɪɢɚɧɬɵ ɩɨɫɬɪɨɟɧɢɹ ɪɟɲɟɧɢɹ ɧɚ 
ɲɚɝɟ Ɍ. 

Ɂɞɟɫɶ nom(T-1) – ɧɨɦɟɪ ɬɨɱɤɢ ɩɪɟɞɵɞɭ-
ɳɟɝɨ ɲɚɝɚ, ɢɡ ɤɨɬɨɪɨɣ ɩɨɥɭɱɟɧɚ ɬɨɱɤɚ ɧɚ ɲɚɝɟ Ɍ. 

ɉɪɨɰɟɫɫ ɧɚɱɢɧɚɟɬɫɹ ɫ ɬɨɱɤɢ <0,0>, PpН(0) =  , 
FSp(0)=<0,…0>,Q(0)=0. ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ ɩɨɥɭ-
ɱɚɟɦ еMpНе ɜɚɪɢɚɧɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɧɨɠɟɫɬɜɚ 
PpН, ɤɚɠɞɨɟ ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɨɛɴ-
ɟɤɬɚ ɦɧɨɠɟɫɬɜɚ MpН: PpН(1,1), PpН(1,2),… 
PpН(1,еMpНе). ɇɚ ɜɬɨɪɨɦ ɲɚɝɟ ɩɨɥɭɱɢɦ ɋ2

еMpНе ɜɚ-
ɪɢɚɧɬɨɜ, ɧɚ ɬɪɟɬɶɟɦ ɋ3

еMpНе ɜɚɪɢɚɧɬɨɜ, ɧɚ ɩɨɫɥɟɞ-
ɧɟɦ – ɋеMpНе

еMpНе. Ɍɚɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɩɪɹɦɨɣ ɩɟɪɟɛɨɪ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ ɡɚ-
ɞɚɱɢ. ɋɨɩɨɫɬɚɜɢɦ ɤɚɠɞɨɣ ɬɨɱɤɟ ɩɥɨɫɤɨɫɬɢ 
<S,T> ɜɟɪɲɢɧɭ ɧɟɤɨɬɨɪɨɝɨ ɝɪɚɮɚ, ɚ ɩɨɥɭɱɟɧɢɟ 
ɨɞɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɲɟɧɢɹ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɩɨ-
ɫɬɪɨɟɧɢɹ ɪɟɲɟɧɢɹ ɩɪɟɞɫɬɚɜɢɦ ɞɭɝɨɣ ɝɪɚɮɚ. ɉɨ-
ɥɭɱɟɧɧɵɣ ɝɪɚɮ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɝɪɚɮɨɦ ɞɨɩɭɫɬɢ-
ɦɵɯ ɫɨɫɬɨɹɧɢɣ (ȽȾɋ). Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪ-
ɧɨɫɬɢ ɡɚɞɚɱɢ ɜɚɠɧɨ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɨɬɫɟɢɜɚɬɶ 
ɧɟɞɨɩɭɫɬɢɦɵɟ ɢ ɧɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɪɟ-
ɲɟɧɢɣ Д5, 6Ж.  

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɧɨɜɨɣ 
ɬɨɱɤɢ S(T+1,n) ɢɡ ɬɨɱɤɢ S(T,У). 

ɉɭɫɬɶ MpН(n)MpН Е PpН(T,У). 
Ɉɛɪɚɡɭɟɦ  

PpН(T+1,n) = PpН(T,У) MpН(n)       (4) 

FSp(T+1,n) = Fp(PpН(T+1,n))      (5) 

ȿɫɥɢ 
FSp(T+1,n)=FSp(T,У)  1(FSp(T+1,n,l)>FS(l)), (6) 

ɬɨ ɞɨɛɚɜɥɟɧɢɟ ɧɨɜɨɣ ɞɨɛɚɜɤɢ ɥɢɛɨ ɧɟ ɭɜɟɥɢ-
ɱɢɥɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɧɨɜɨɝɨ 
ɩɨɞɦɧɨɠɟɫɬɜɚ, ɚ ɫɬɨɢɦɨɫɬɶ ɧɚɛɨɪɚ ɭɜɟɥɢɱɢ-
ɥɚɫɶ, ɥɢɛɨ ɧɨɜɚɹ ɞɨɛɚɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɢɲɧɟɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɫɜɨɣɫɬɜɨ. Ɍɚɤɚɹ ɜɟɪɲɢɧɚ  

1, ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ ɧɚɥɢɱɢɟ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨɝɨ ɫɜɨɣɫɬɜɚ l,  
0, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 

1, ɟɫɥɢ ɞɨɛɚɜɤɚ MpН(Т) ɨɛɥɚɞɚɟɬ  
Ф-ɬɵɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɜɨɣ-
ɫɬɜɨɦ,  
0, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 
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ɛɭɞɟɬ ɫɱɢɬɚɬɶɫɹ ɧɟɞɨɩɭɫɬɢɦɨɣ ɞɥɹ ɞɚɥɶɧɟɣ-
ɲɟɝɨ ɪɚɡɜɢɬɢɹ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ɧɨɜɚɹ ɜɟɪ-
ɲɢɧɚ – ɞɨɩɭɫɬɢɦɚ. Ⱦɥɹ ɞɨɩɭɫɬɢɦɨɣ ɜɟɪɲɢɧɵ 

ɤɪɢɬɟɪɢɣ Q(T+1,n), ɛɭɞɟɦ ɜɵɱɢɫɥɹɬɶ ɩɨ ɫɥɟɞɭ-
ɸɳɟɦɭ ɪɟɤɭɪɪɟɧɬɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ: 

Q(T+1,n) = Q(T,У) + MpН(n,K+1).      (7) 

 

 

 

 

 

 

 

 

 

 

ȿɫɥɢ  

FSp(T+1,n) = FS,   (8) 

ɬɨ ɬɚɤɚɹ ɬɨɱɤɚ ɨɫɬɚɟɬɫɹ ɧɚ ɜɟɪɬɢɤɚɥɢ Ɍ+1 ɤɚɤ 
ɞɨɩɭɫɬɢɦɚɹ ɢ ɞɚɥɟɟ ɩɟɪɟɯɨɞɢɬ ɧɚ ɫɥɟɞɭɸɳɢɟ 
ɭɪɨɜɧɢ ɜ ɬɚɤɨɦ ɠɟ ɫɬɚɬɭɫɟ. 
ɋɨɩɨɫɬɚɜɢɦ ɤɚɠɞɨɣ ɞɭɝɟ ɩɟɪɟɯɨɞɚ ɨɬ ɬɨɱɤɢ 
<T,У> ɤ ɬɨɱɤɟ <T+1,n> ɜɟɥɢɱɢɧɭ MpН(n,K+1), 
ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɤɚɤ ɞɥɢɧɭ 
ɞɭɝɢ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɪɟɲɟɧɢɟ ɧɚɲɟɣ ɡɚɞɚɱɢ 
ɫɜɨɞɢɬɫɹ ɤ ɧɚɯɨɠɞɟɧɢɸ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɧɚ 
ȽȾɋ ɨɬ ɜɟɪɲɢɧɵ <0,0> ɞɨ ɜɟɪɲɢɧɵ <еMpНе,1>. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɭɦɟɧɶɲɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɜɟɪɲɢɧ ȽȾɋ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɩɨ-
ɫɬɪɨɟɧɢɹ ɪɟɲɟɧɢɹ. ɉɭɫɬɶ PpН(T+1) – ɦɧɨɠɟ-
ɫɬɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɬɨɱɟɤ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ 
ɲɚɝɟ Ɍ+1. Ɋɚɫɫɦɨɬɪɢɦ ɞɜɟ ɩɪɨɢɡɜɨɥɶɧɵɟ ɬɨɱɤɢ 
ɧɚ ɜɟɪɬɢɤɚɥɢ Ɍ+1: PpН(T+1, Т) ɢ PpН(T+1,У), ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɜɟɤɬɨɪɵ FSp(Ɍ+1, Т) ɢ 
FSp(Ɍ+1, У), ɤɪɢɬɟɪɢɢ Q(T+1,Т) ɢ Q(T+1,У). 
Ɍɨɱɤɚ PpН(T+1, Т) ɹɜɥɹɟɬɫɹ ɧɟɩɟɪɫɩɟɤɬɢɜɧɨɣ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɬɨɱɤɟ PpН(T+1,У) ɟɫɥɢ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɫɨɨɬɧɨɲɟɧɢɟ: 

1, ,  

1, Т, m  1, 1

( ( )

( ) Т) ( ),( )

Ppd T j m

Ppd T Q T j Q T

m

 

 

    (9) 

ɋɦɵɫɥ ɮɨɪɦɭɥɵ (9) ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɧɚ ɦɧɨɠɟɫɬɜɟ PpН(T+1,Т) ɛɨɥɶɲɟ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɧɨ-
ɠɟɫɬɜɨɦ PpН(T+1,У) ɩɪɢ ɦɟɧɶɲɟɣ ɫɭɦɦɚɪɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɞɨɛɚɜɨɤ. ȼɫɟ ɧɟɩɟɪɫɩɟɤɬɢɜɧɵɟ ɜɟɪ-
ɲɢɧɵ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɩɨɫɬɪɨɟɧɢɹ ɪɟɲɟɧɢɹ ɨɬ-
ɛɪɚɫɵɜɚɸɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɤɪɭɩɧɟɧɧɵɣ 
ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɧɚɲɟɣ ɡɚɞɚɱɢ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 2. 

ȼ ɛɥɨɤɟ 4 ɩɪɨɢɡɜɨɞɢɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɦɧɨɠɟɫɬɜɚ ɞɨɩɭɫɬɢɦɵɯ ɜɟɪɲɢɧ ȽȾɋ ɧɚ ɜɟɪɬɢ-
ɤɚɥɢ Ɍ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɚɦɢ (4)-(7). ȼ 
ɛɥɨɤɟ 5 ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɫɟɜ ɧɟɩɟɪɫɩɟɤɬɢɜɧɵɯ 
ɜɟɪɲɢɧ ȽȾɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (8), ɚ 
ɜɟɪɲɢɧɚ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɫɨɨɬɧɨɲɟɧɢɸ (8), 
ɨɫɬɚɟɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ. ȼ ɛɥɨɤɟ 6 ɨɬɫɟɢɜɚɸɬɫɹ 
ɧɟɩɟɪɫɩɟɤɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɜɟɪɲɢɧ ȽȾɋ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (9). ȼ ɛɥɨɤɟ 7 ɩɪɨɜɟɪɹ-
ɟɬɫɹ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɧɚ ɜɟɪɬɢɤɚɥɟ ɜɟɪɲɢɧɵ, ɞɥɹ 
ɤɨɬɨɪɨɣ ɜɟɤɬɨɪ FSP ɫɨɜɩɚɞɚɟɬ ɫ ɜɟɤɬɨɪɨɦ FS. 
ȿɫɥɢ ɬɚɤɚɹ ɜɟɪɲɢɧɚ ɟɫɬɶ, ɬɨ ɜɵɞɚɟɬɫɹ ɨɩɬɢ-
ɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɜɵɞɚ-
ɟɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɪɟɲɟɧɢɹ. 

 

S(T) 

T 

0 1 2 
еMpНе 

<1,1> 

<2,1> 

<1,|Mpd|> 

<2,2> 

<2,3> 

<2,4> 

<2,5> 

<Ppd(2,1), FSp(2,1),Q(2,1),1 > 

Ɋɢɫɭɧɨɤ 1. ɉɨɲɚɝɨɜɨɟ ɩɨɫɬɪɨɟɧɢɟ ɪɟɲɟɧɢɹ ɧɚ ɩɥɨɫɤɨɫɬɢ ɫɨɫɬɨɹɧɢɣ 

<|Mpd|,1> 
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Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɛɨɪɚ 
ɨɩɬɢɦɚɥɶɧɵɯ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɞɥɹ ɫɥɭɱɚɹ,  
ɤɨɝɞɚ ɜ ɪɟɰɟɩɬɭɪɟ ɜɚɪɟɧɨɣ ɤɨɥɛɚɫɵ «ɋɬɨɥɢɱ-
ɧɚɹ» ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɠɢɪɨɫɨ-
ɞɟɪɠɚɳɟɝɨ ɫɵɪɶɹ. ɉɭɫɬɶ ɧɚɛɨɪ ɫɨɫɬɨɢɬ ɢɡ ɲɟ-
ɫɬɢ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɚɡɜɚɧɢ-
ɹɦɢ ɬɨɪɝɨɜɵɯ ɦɚɪɨɤ: «Ɍɚɪɢɩɪɨɬ ɫɭɩɟɪ», 
«Эɦɭɥɶɦɢɤɫ», «ɋɬɨɥɢɱɧɚɹ ɤɨɦɛɢ», «Ɋɨɬ-ɤɨ-
ɥɨɪ», «Ɋɨɫɦɢɤɫ ɫɢɫɬɟɦɚ ɀɢɪ E», «Ɋɨɫɦɢɤɫɚ-
ɪɨɦɚ ɋɬɨɥɢɱɧɚɹ», ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɭɤɚɡɚɧɵ ɜ 

ɬɚɛɥɢɰɟ 1 (0 – ɫɜɨɣɫɬɜɨ ɜ ɞɨɛɚɜɤɟ ɨɬɫɭɬɫɬɜɭɟɬ, 
1 – ɫɜɨɣɫɬɜɨ ɩɪɢɫɭɬɫɬɜɭɟɬ). Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨ-
ɛɥɟɦɵ ɫɜɹɡɵɜɚɧɢɹ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɢɹ ɠɢɪɧɨɝɨ 
ɫɵɪɶɹ, ɤɚɤ ɪɚɧɟɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɧɟɨɛɯɨɞɢɦɵ 
ɩɢɳɟɜɵɟ ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ ɜ ɤɨɦɩɥɟɤɫɟ ɫɨɞɟɪ-
ɠɚɥɢ ɛɵ: ɮɨɫɮɚɬ (ɪɟɝɭɥɹɬɨɪ ɤɢɫɥɨɬɧɨɫɬɢ, ɜɨɞɨ-
ɭɞɟɪɠɢɜɚɸɳɢɣ ɚɝɟɧɬ), ɚɧɬɢɨɤɫɢɞɚɧɬ, ɷɦɭɥɶɝɚ-
ɬɨɪ, ɡɚɝɭɫɬɢɬɟɥɶ, ɝɟɥɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɠɢɜɨɬɧɵɣ 
ɛɟɥɨɤ (ɧɚɩɨɥɧɢɬɟɥɶ), ɤɪɚɫɢɬɟɥɶ, ɮɢɤɫɚɬɨɪ 
ɨɤɪɚɫɤɢ, ɭɫɢɥɢɬɟɥɶ ɜɤɭɫɚ ɢ ɚɪɨɦɚɬɚ. 

 

Ɋɢɫɭɧɨɤ 2. ɍɤɪɭɩɧɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɛɨɪɚ ɭɩɪɚɜɥɹɸɳɢɯ  
ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɜɢɞɟ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ 1 

ɋɜɨɣɫɬɜɚ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ ɢ ɢɯ ɫɬɨɢɦɨɫɬɶ 

ɇɨɦɟɪ 
ɞɨ-

ɛɚɜɤɢ 

ɉɢɳɟ-
ɜɵɟ 
ɞɨ-

ɛɚɜɤɢ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɜɤɭɫɨɚɪɨɦɚɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɢɳɟɜɵɯ ɞɨɛɚɜɨɤ 

ȼɨ-
ɞɨ-

ɭɞɟɪ-
ɠɢ-
ɜɚɸ-
ɳɢɟ 

ɚɝɟɧɬ 

Аɧɬɢ- 
ɨɤɫɢ-
ɞɚɧɬ 

Эɦɭɥɶ- 
ɝɚɬɨɪ 

Ɂɚɝɭ- 
ɫɬɢ-
ɬɟɥɶ 

Ƚɟɥɟ- 
ɨɛ-

ɪɚɡɨ-
ɜɚ-

ɬɟɥɶ 

ɇɚɩɨɥ-
ɧɢɬɟɥɶ 

 
Кɪɚɫɢ-

ɬɟɥɶ 

 
Ɏɢɤɫɚ-

ɬɨɪ 
ɨɤɪɚɫɤɢ 

 
ɍɫɢ-
ɥɢ-
ɬɟɥɶ  

ɜɤɭɫɚ 
ɢ 

ɚɪɨ-
ɦɚɬɚ 

 
Цɟɧɚ 

ɪɭɛ./ɤɝ 

1 
Ɍɚɪɢ-
ɩɪɨɬ 
ɫɭɩɟɪ 

0 0 0 1 1 0 0 0 0 360 

2 Эɦɭɥɶ-
ɦɢɤɫ 0 0 1 0 0 0 0 0 0 200 

3 
ɋɬɨ-
ɥɢɱɧɚɹ 
ɤɨɦɛɢ 

1 1 0 0 0 0 1 1 1 330 

4 Ɋɨɬ-ɤɨ-
ɥɨɪ 0 0 0 0 0 0 1 0 0 265 

5 

Ɋɨ-
ɫɦɢɤɫ 
ɫɢ-
ɫɬɟɦɚ 
ɀɢɪ ȿ 

1 1 1 1 1 1 1 1 0 306 

6 

Ɋɨ-
ɫɦɢɤ-
ɫɚɪɨɦɚ 
ɋɬɨ-
ɥɢɱɧɚɹ 

0 0 0 0 0 0 0 0 1 330 

 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ ɩɢɳɟɜɵɟ 
ɞɨɛɚɜɤɢ ɜɤɥɸɱɢɬɶ ɜ ɪɟɰɟɩɬɭɪɭ, ɱɬɨɛɵ ɫ ɨɞɧɨɣ ɫɬɨ-
ɪɨɧɵ ɨɧɢ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɨɞɟɪɠɚɥɢ ɡɚɞɚɧɧɵɣ 
ɧɚɛɨɪ ɭɤɚɡɚɧɧɵɯ ɫɜɨɣɫɬɜ, ɚ ɫ ɞɪɭɝɨɣ – ɢɯ ɫɭɦɦɚɪ-
ɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɵɥɚ ɦɢɧɢɦɚɥɶɧɚ. Ɋɟɲɚɹ ɞɚɧɧɭɸ 
ɡɚɞɚɱɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɜɵɲɟ ɚɥɝɨ-
ɪɢɬɦɚ, ɩɨɥɭɱɢɦ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɵɦ ɧɚɛɨɪɨɦ ɞɨɛɚ-
ɜɨɤ ɛɭɞɭɬ: «Ɋɨɫɦɢɤɫ ɫɢɫɬɟɦɚ ɀɢɪ ȿ» ɢ «Ɋɨɫɦɢɤ-
ɫɚɪɨɦɚ ɋɬɨɥɢɱɧɚɹ» – ɨɧɢ ɩɨɥɧɨɫɬɶɸ ɩɨɤɪɵɜɚɸɬ 
ɦɧɨɠɟɫɬɜɨ. Эɬɨɬ ɧɚɛɨɪ ɫɨɞɟɪɠɢɬ ɜɫɟ ɧɟɨɛɯɨɞɢ-
ɦɵɟ ɢɧɝɪɟɞɢɟɧɬɵ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚ-
ɞɚɱɢ, ɩɪɢ ɷɬɨɦɢɯ ɫɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɭɞɟɬ ɦɢ-
ɧɢɦɚɥɶɧɚɹ (636 ɪɭɛ/ɤɝ), ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɜɨɡ-
ɦɨɠɧɵɯ ɤɨɦɛɢɧɚɰɢɣ.  

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢ  

ɚɥɝɨɪɢɬɦ ɟɟ ɪɟɲɟɧɢɹ ɩɨɡɜɨɥɢɥ ɜɤɥɸɱɢɬɶ ɷɬɭ 

ɡɚɞɚɱɭ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «"Ɇɭɥɶɬɢ-
Ɇɢɬ Эɤɫɩɟɪɬ"» Д7Ж ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ  
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ  
ɞɥɹ ɬɟɯɧɨɥɨɝɚ ɦɹɫɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɩɪɟɞ-
ɩɪɢɹɬɢɹ. ɉɨ ɫɜɨɟɦɭ ɤɥɚɫɫɭ ɨɧɚ ɨɬɧɨɫɢɬɫɹ  
ɤ ɤɨɦɛɢɧɚɬɨɪɧɵɦ ɡɚɞɚɱɚɦ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɥɢ-
ɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɟɞɥɨɠɟɧɧɵɣ 
ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɪɚɡɜɢɜɚɟɬ ɢɞɟɢ ɞɢɧɚɦɢɱɟ-
ɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɩɨɡɜɨɥɹɟɬ ɨɬɫɟɢ-
ɜɚɬɶ ɧɟɩɟɪɫɩɟɤɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ,  
ɢɫɩɨɥɶɡɭɹ ɪɟɤɭɪɪɟɧɬɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɧɚ ɤɚɠ-
ɞɨɦ ɲɚɝɟ ɩɨɫɬɪɨɟɧɢɹ ɪɟɲɟɧɢɹ. 
 

ȻɅȺȽɈȾȺɊɇɈɋɌЬ 
ȼɵɪɚɠɚɟɦ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɈɈɈ «ɋɢɪɢɭɫ» 

ɡɚ ɮɢɧɚɧɫɨɜɭɸ ɩɨɞɞɟɪɠɤɭ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɷɤɫ-
ɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ «ɆɭɥɶɬɢɆɢɬЭɤɫɩɟɪɬ». 
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