
 

 

Большие данные – Прогнозирование – часть 2 

Мультипликативное экспоненциальное сглаживание Холта - 

Винтерса 

ʄʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ ʍʦʣʪʘ - ɺʠʥʪʝʨʩʘ ʷʚʣʷʝʪʩʷ 

ʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʛʣʘʞʠʚʘʥʠʷ ʍʦʣʪʘ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʪʨʝʥʜʘ. ʆʥʦ ʫʯʠʪʳʚʘʝʪ 

ʫʨʦʚʝʥʴ, ʪʨʝʥʜ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʥʢʠ ʩʧʨʦʩʘ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ çʚ 

ʫʛʦʜʫè ʩʝʟʦʥʥʳʤ ʬʣʫʢʪʫʘʮʠʷʤ. ʉʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʶʪ ʛʦʜʦʚʦʡ ʮʠʢʣ, 

ʢʘʢ ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ. ɺ ʩʣʫʯʘʝ MailChimp ʤʳ ʠʤʝʝʤ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩʧʨʦʩʘ 

ʢʘʞʜʳʡ ʯʝʪʚʝʨʛ (ʧʦʭʦʞʝ, ʯʝʪʚʝʨʛ ʩʯʠʪʘʝʪʩʷ ʦʪʣʠʯʥʳʤ ʜʥʝʤ ʜʣʷ ʦʪʧʨʘʚʢʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʧʠʩʝʤ). ʉ ʧʦʤʦʱʴʶ ʍʦʣʪʘ - ɺʠʥʪʝʨʩʘ ʤʳ ʤʦʞʝʤ ʫʯʝʩʪʴ ʵʪʦʪ ʥʝʜʝʣʴʥʳʡ ʮʠʢʣ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳ ʥʝ ʤʦʞʝʪʝ ʧʨʦʩʪʦ ʚʟʷʪʴ ʠ ʧʨʠʙʘʚʠʪʴ ʠʣʠ ʦʪʥʷʪʴ ʦʪ ʩʧʨʦʩʘ 

ʢʘʢʫʶ-ʣʠʙʦ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʩʝʟʦʥʥʫʶ ʚʝʣʠʯʠʥʫ ʨʘʜʠ ʧʦʜʛʦʥʢʠ ʧʨʦʛʥʦʟʘ. ɽʩʣʠ ʚʘʰ ʙʠʟʥʝʩ 

ʨʘʩʪʝʪ ʦʪ ʧʨʦʜʘʞ ʚ 200 ʤʝʯʝʡ ʜʦ 2000 ʢʘʞʜʳʡ ʤʝʩʷʮ, ʜʦʙʘʚʣʝʥʠʝ 20 ʰʪʫʢ ʚ ʤʦʜʝʣʴ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʛʦʥʢʠ ʧʦʜ ʜʝʢʘʙʨʴʩʢʠʡ ʚʩʧʣʝʩʢ ʩʧʨʦʩʘ - ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʘʷ ʠʜʝʷ. ʅʝʪ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʙʳʯʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʫʤʥʦʞʝʥʠʷ. ɺʤʝʩʪʦ ʧʨʠʙʘʚʣʝʥʠʷ 20 ʤʝʯʝʡ, ʚʦʟʤʦʞʥʦ, 

ʩʪʦʠʣʦ ʙʳ ʫʤʥʦʞʠʪʴ ʧʨʦʛʥʦʟ ʥʘ 120 %. ɺʦʪ ʧʦʯʝʤʫ ʤʝʪʦʜ ʥʘʟʳʚʘʝʪʩʷ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʤ 

(ʦʪ multiplicate - ʫʤʥʦʞʘʪʴ). ɺʦʪ ʢʘʢ ʵʪʦʪ ʧʨʦʛʥʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʙʝ ʩʧʨʦʩ: 

ʉʧʨʦʩ ʚ ʤʦʤʝʥʪ t = (ʫʨʦʚʝʥʴ + t ʭ ʪʨʝʥʜ) * ʩʝʟʦʥʥʘʷ ʧʦʧʨʘʚʢʘ ʜʣʷ ʤʦʤʝʥʪʘ t 

*  ʚʩʝ ʦʩʪʘʚʰʠʝʩʷ ʥʝʨʝʛʫʣʷʨʥʳʝ ʧʦʧʨʘʚʢʠ, ʢʦʪʦʨʳʝ ʤʳ ʥʝ ʤʦʞʝʤ ʫʯʝʩʪʴ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʧʝʨʴ ʫ ʚʘʩ ʝʩʪʴ ʩʪʨʫʢʪʫʨʘ ʪʨʝʥʜʘ ʠ ʫʨʦʚʥʷ, ʠʜʝʥʪʠʯʥʘʷ ʪʦʡ, ʯʪʦ ʙʳʣʘ 

ʚ ʭʦʣʪʦʚʩʢʦʤ ʩʛʣʘʞʠʚʘʥʠʠ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʪʨʝʥʜʘ. ɸ ʧʦʩʢʦʣʴʢʫ ʤʳ ʥʝ ʚ ʩʠʣʘʭ ʫʯʝʩʪʴ ʥʝʨʝ-

ʛʫʣʷʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʧʨʦʩʘ, ʪʘʢʠʝ ʢʘʢ ʙʦʞʴʷ ʚʦʣʷ, ʪʦ ʥʝ ʩʪʘʥʝʤ ʠ ʧʳʪʘʪʴʩʷ. 

ʉʛʣʘʞʠʚʘʥʠʝ ʍʦʣʪʘ - ɺʠʥʪʝʨʩʘ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʪʨʦʡʥʳʤ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ 

ʩʛʣʘʞʠʚʘʥʠʝʤ, ʧʦʪʦʤʫ ʯʪʦ, ʢʘʢ ʚʳ, ʥʘʚʝʨʥʦ, ʩʘʤʠ ʜʦʛʘʜʘʣʠʩʴ, ʫ ʥʝʛʦ ʪʨʠ ʩʛʣʘʞʠʚʘʶʱʠʭ 

ʧʘʨʘʤʝʪʨʘ. ɿʜʝʩʴ, ʢʨʦʤʝ, ʟʥʘʢʦʤʳʭ ʥʘʤ ʘʣʴʬʳ ʠ ʛʘʤʤʳ, ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʝʟʦʥʥʳʡ 

ʬʘʢʪʦʨ ʩ ʦʙʥʦʚʣʝʥʥʳʤ ʫʨʘʚʥʝʥʠʝʤ. ʆʥ ʥʘʟʳʚʘʝʪʩʷ ʜʝʣʴʪʘ. 

ʊʨʠ ʫʨʘʚʥʝʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʪʦ, ʩ ʯʝʤ ʚʳ ʨʘʥʝʝ 

ʠʤʝʣʠ ʜʝʣʦ, ʥʦ ʝʩʪʴ ʠ ʤʥʦʛʦ ʦʙʱʝʛʦ. 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘʯʘʪʴ, ʷ ʭʦʯʫ ʧʨʦʷʩʥʠʪʴ ʦʜʥʫ ʚʝʱʴ. ɺʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʨʦʚʥʠ ʠ ʪʨʝʥʜʳ 

ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʠʦʜʘ, ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ, - ʥʦ ʧʨʠ ʩʝʟʦʥʥʳʭ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘʭ ʤʦʞʥʦ ʥʘ ʥʝʛʦ ʠ ʥʝ ʦʛʣʷʜʳʚʘʪʴʩʷ. ʅʘʩ ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʫʝʪ ʧʨʠʙʣʠʞʝʥʠʝ 

ʬʘʢʪʦʨʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʠ ʮʠʢʣʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʥʘ 12 ʧʝʨʠʦʜʦʚ 

ʨʘʥʴʰʝ. 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʩʣʠ ʩʝʡʯʘʩ ʤʝʩʷʮ 36 ʠ ʚʳ ʧʨʦʛʥʦʟʠʨʫʝʪʝ ʥʘ 3 ʩʣʝʜʫʶʱʠʭ ʤʝʩʷʮʘ, ʜʦ 

39, ʪʦ ʧʨʦʛʥʦʟ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: 

ʇʨʦʛʥʦʟ ʥʘ ʤʝʩʷʮ 39 = (ʫʨʦʚʝʥʴ36 + 3 ʭ ʪʨʝʥʜ36) *  ʩʝʟʦʥʥʦʩʪʴ27 

ɼʘ-ʜʘ, ʚʩʝ ʚʝʨʥʦ, ʪʘʤ ʥʘʧʠʩʘʥʦ ʩʝʟʦʥʥʦʩʪʴ27. ʕʪʦ ʩʘʤʦʝ ʧʦʩʣʝʜʥʝʝ ʧʨʠʙʣʠʞʝʥʠʝ ʩʝʟʦʥ-

ʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʣʷ ʤʘʨʪʘ. ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʟʦʥʥʦʩʪʴ36, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ - ʜʝʢʘʙʨʴ. 

ʇʦʢʦʧʘʝʤʩʷ ʚ ʦʙʥʦʚʣʝʥʠʷʭ ʫʨʘʚʥʝʥʠʡ, ʥʘʯʠʥʘʷ ʩ ʵʪʦʛʦ ʫʨʦʚʥʷ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʚʘʤ 

ʥʫʞʝʥ ʪʦʣʴʢʦ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ0 ʠ ʪʨʝʥʜ0, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʦʪʨʝʙʫʝʪʩʷ ʜʚʝʥʘʜʮʘʪʴ 

ʠʩʭʦʜʥʳʭ ʩʝʟʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʪ ʩʝʟʦʥʥʦʩʪʠ-11 ʜʦ ʩʝʟʦʥʥʦʩʪʠ0. 

ʂ ʧʨʠʤʝʨʫ, ʦʙʥʦʚʣʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʫʨʦʚʥʷ1 ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʭʦʜʥʦʤ ʩʝʟʦʥʥʦʤ ʧʨʠ-

ʙʣʠʞʝʥʠʠ ʜʣʷ ʷʥʚʘʨʷ: 

ʫʨʦʚʝʥʴ1 = ʫʨʦʚʝʥʴʦ + ʪʨʝʥʜʦ + ʘʣʴʬʘ * (cnpoc1 - (ʫʨʦʚʝʥʴʦ + ʪʨʝʥʜʦ) 
*  ʩʝʟʦʥʥʦʩʪʴ - 11) /ʩʝʟʦʥʥʦʩʪʴ - 11 



 

 

ɺ ʵʪʦʤ ʨʘʩʯʝʪʝ ʫʨʦʚʥʷ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʘʤ ʟʥʘʢʦʤʳ. ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ð ʵʪʦ 

ʧʨʝʜʳʜʫʱʠʡ ʫʨʦʚʝʥʴ ʧʣʶʩ ʧʨʝʜʳʜʫʱʠʡ ʪʨʝʥʜ (ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʜʚʦʡʥʦʤ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʩʛʣʘʞʠʚʘʥʠʠ) ʧʣʶʩ ʘʣʴʬʘ, ʫʤʥʦʞʝʥʥʘʷ ʥʘ ʦʜʥʦʰʘʛʦʚʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 

(ʩʧʨʦʩ1 - (ʫʨʦʚʝʥʴ ʦ + ʪʨʝʥʜ ʦ) *  ʩʝʟʦʥʥʦʩʪʴ - 11), ʛʜʝ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʣʫʯʘʝʪ ʩʝʟʦʥʥʫʶ 

ʢʦʨʨʝʢʪʠʨʦʚʢʫ, ʙʫʜʫʯʠ ʨʘʟʜʝʣʝʥʥʦʡ ʥʘ ʩʝʟʦʥʥʦʩʪ ʴ-11. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʨʦʜʚʠʛʘʝʤʩʷ ʚʧʝʨʝʜ ʚʦ ʚʨʝʤʝʥʠ, ʠ ʩʣʝʜʫʶʱʠʡ ʤʝʩʷʮ ʙʫʜʝʪ ʚʳʛʣ-̫

ʜʝʪʴ ʪʘʢ: 

ʫʨʦʚʝʥʴ2 = ʫʨʦʚʝʥʴ1 + ʪʨʝʥʜ1 + ʘʣʴʬʘ * (ʩʧʨʦʩ2 - (ʫʨʦʚʝʥʴ1 + ʪʨʝʥʜ1) *  

ʩʝʟʦʥʥʦʩʪʴ - 10)/ʩʝʟʦʥʥʦʩʪʴ - 10 

ʆʙʱʠʡ ʫʨʦʚʝʥʴ ʙʫʜʝʪ ʠʤʝʪʴ ʪʘʢʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ: 

ʋʨʦʚʝʥʴ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ = ʫʨʦʚʝʥʴʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ + 

ʊʨʝʥʜ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ + ʘʣʴʬʘ * (ʩʧʨʦʩ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ - (ʫʨʦʚʝʥʴ 

ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ + ʪʨʝʥʜ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ) * ʩʝʟʦʥʥʦʩʪʴ ʧʦʩʣʝʜʥʠʡ 

ʨʝʣʝʚʘʥʪʥʳʡ ʧʝʨʠʦʜ) / ʩʝʟʦʥʥʦʩʪʴ ʧʦʩʣʝʜʥʠʡ ʨʝʣʝʚʘʥʪʥʳʡ ʧʝʨʠʦʜ 

ʊʨʝʥʜ ʦʙʥʦʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʨʦʚʥʶ ʚ ʪʦʯʥʦʩʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʜʚʦʡʥʦʤ ʵʢʩ-

ʧʦʥʝʥʮʠʘʣʴʥʦʤ ʩʛʣʘʞʠʚʘʥʠʠ: 

ʊʨʝʥʜ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ = ʪʨʝʥʜ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ + ʛʘʤʤʘ + ʘʣʴʬʘ * 

(ʩʧʨʦʩʪʝʢʫʱʠʡ ʧʝʨʠʦʜ - (ʫʨʦʚʝʥʴ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ + ʪʨʝʥʜ ʧʨʝʜʳʜʫʱʠʡ 

ʧʝʨʠʦʜ) * ʩʝʟʦʥʥʦʩʪʴ ʧʦʩʣʝʜʥʠʡ ʨʝʣʝʚʘʥʪʥʳʡ ʧʝʨʠʦʜ) / ʩʝʟʦʥʥʦʩʪʴ ʧʦʩʣʝʜʥʠʡ 

ʨʝʣʝʚʘʥʪʥʳʡ ʧʝʨʠʦʜ   

ʂʘʢ ʠ ʧʨʠ ʜʚʦʡʥʦʤ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʩʛʣʘʞʠʚʘʥʠʠ, ʪʝʢʫʱʠʡ ʪʨʝʥʜ ð ʵʪʦ 

ʧʨʝʜʳʜʫʱʠʡ ʪʨʝʥʜ ʧʣʶʩ ʛʘʤʤʘ, ʫʤʥʦʞʝʥʥʘʷ ʥʘ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʫʨʘʚʥʝʥʠʝ 

ʦʙʥʦʚʣʝʥʠʷ ʫʨʦʚʥʷ. 

ɸ ʪʝʧʝʨʴ - ʫʨʘʚʥʝʥʠʝ ʦʙʥʦʚʣʝʥʠʷ ʩʝʟʦʥʥʦʛʦ ʬʘʢʪʦʨʘ. ʆʥʦ ʥʝ ʧʦʭʦʞʝ ʥʘ ʫʨʘʚʥʝʥʠʝ 

ʦʙʥʦʚʣʝʥʠʷ ʪʨʝʥʜʘ, ʨʘʟʚʝ ʯʪʦ ʢʦʨʨʝʢʪʠʨʫʝʪ ʧʦʩʣʝʜʥʠʡ ʨʝʣʝʚʘʥʪʥʳʡ ʩʝʟʦʥʥʳʡ ʬʘʢʪʦʨ ʩ 

ʧʦʤʦʱʴʶ ʜʝʣʴʪʳ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʧʦʛʨʝʰʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʦʙʥʦʚʣʝʥʠʷ ʫʨʦʚʥʷ ʠ ʪʨʝʥʜʘ 

ʠʛʥʦʨʠʨʦʚʘʣʠ: 

ʉʝʟʦʥʥʦʩʪʴ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ = ʩʝʟʦʥʥʦʩʪʴ ʧʦʩʣʝʜʥʠʡ ʨʝʣʝʚʘʥʪʥʳʡ ʧʝʨʠʦʜ + 

ʜʝʣʴʪʘ * (1 - ʘʣʴʬʘ) * (ʩʧʨʦʩʪʝʢʫʱʠʡ ʧʝʨʠʦʜ - (ʫʨʦʚʝʥʴʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ + 

ʪʨʝʥʜ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ) * ʩʝʟʦʥʥʦʩʪʴ ʧʦʩʣʝʜʥʠʡ ʨʝʣʝʚʘʥʪʥʳʡ ʧʝʨʠʦʜ) / 

(ʫʨʦʚʝʥʴ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ + ʪʨʝʥʜ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳ ʥʝ ʪʦʣʴʢʦ ʦʙʥʦʚʣʷʝʪʝ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʩʝʟʦʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʟʘ 12 ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʤʝʩʷʮʝʚ, ʥʦ ʪʘʢʞʝ ʠ ʚʢʣʘʜʳʚʘʝʪʝ ʚ ʥʝʝ ʜʝʣʴʪʫ, 

ʫʤʥʦʞʝʥʥʫʶ ʥʘ ʚʩʝ ʥʝʫʯʪʝʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʘʣʷʶʱʠʝʩʷ ʦʙʨʝʟʢʘʤʠ ʥʘ ʧʦʣʫ ʤʘʩʪʝʨʩʢʦʡ 

ʧʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʫʨʦʚʥʷ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ: ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʩʝʟʦʥʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʧʦʛʨʝʰʥʦʩʪʴ, ʚʳ ʜʝʣʠʪʝ ʥʘ ʟʥʘʯʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʚʥʷ ʠ ʪʨʝʥʜʘ. ʉ ʧʦʤʦʱʴʶ çʢʦʨʨʝʢ-

ʪʠʨʦʚʢʠ ʫʨʦʚʥʷ ʠ ʪʨʝʥʜʘè ʦʜʥʦʰʘʛʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚʳ ʧʦʤʝʱʘʝʪʝ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʪʫ ʞʝ 

ʰʢʘʣʫ ʤʥʦʞʠʪʝʣʝʡ, ʯʪʦ ʠ ʩʝʟʦʥʥʳʝ ʬʘʢʪʦʨʳ. 

 

Установка исходных значений уровня, тренда и сезонности 

ʋʩʪʘʥʦʚʢʘ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʇʕʉ ʠ ʜʚʦʡʥʦʛʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ 

ʧʨʦʠʩʭʦʜʠʣʘ ʧʨʦʱʝ ʧʨʦʩʪʦʛʦ. ʅʦ ʪʝʧʝʨʴ ʚʘʤ ʥʫʞʥʦ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʚ ʩʝʨʠʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʪʨʝʥʜʦʤ, ʘ ʯʪʦ - ʩʝʟʦʥʥʦʩʪʴʶ. ʋʩʪʘʥʦʚʢʘ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʵʪʦʛʦ ʧʨʦʛʥʦʟʘ (ʦʜʥʦʛʦ 

ʫʨʦʚʥʷ, ʦʜʥʦʛʦ ʪʨʝʥʜʘ ʠ 12 ʩʝʟʦʥʥʳʭ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ) ʚ ʵʪʦʪ ʨʘʟ ʥʝʤʥʦʛʦ ʪʨʫʜʥʝʝ. 

ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʩʪʳʝ (ʠ ʥʝʚʝʨʥʳʝ!) ʩʧʦʩʦʙʳ ʧʨʦʚʝʩʪʠ ʝʝ. ʗ ʧʦʢʘʞʫ ʚʘʤ ʧʨʘʚʠʣʴʥʳʡ ʤʝʪʦʜ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʍʦʣʪʘ - ɺʠʥʪʝʨʩʘ, ʧʨʠ ʪʦʤ ʯʪʦ ʚʘʰʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʢʘʢ 



 

 

ʤʠʥʠʤʫʤ ʦʙʲʝʤ ʚ ʜʚʘ ʩʝʟʦʥʥʳʭ ʮʠʢʣʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʝʩʪʴ ʦʙʲʝʤ ʜʘʥʥʳʭ ʚ ʪʨʠ ʮʠʢʣʘ. 

ɺʦʪ ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ: 

Å ʉʛʣʘʜʠʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ 2 ʭ 12. 

Å ʉʨʘʚʥʠʪʴ ʩʛʣʘʞʝʥʥʫʶ ʚʝʨʩʠʶ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʜʘʥʥʳʭ ʩ ʦʨʠʛʠʥʘʣʦʤ, ʯʪʦʙʳ ʧʦʣʫ-

ʯʠʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʩʝʟʦʥʥʦʩʪʠ. 

Å ʉ ʧʦʤʦʱʴʶ ʠʩʭʦʜʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʩʝʟʦʥʥʦʩʪʠ ʜʝʩʝʟʦʥʠʨʦʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥ-

ʥʳʝ. 

Å ʅʘʡʪʠ ʧʨʠʙʣʠʞʝʥʠʷ ʫʨʦʚʥʷ ʠ ʪʨʝʥʜʘ ʩ ʧʦʤʦʱʴʶ ʣʠʥʠʠ ʪʨʝʥʜʘ ʜʝʩʝʟʦʥʠʨʦʚʘʥʥʳʭ 
ʜʘʥʥʳʭ. 

ɼʣʷ ʥʘʯʘʣʘ ʩʦʟʜʘʡʪʝ ʥʦʚʳʡ ʣʠʩʪ ʠ ʥʘʟʦʚʠʪʝ ʝʛʦ HoltWintersInitial. ɿʘʪʝʤ ʚʩʪʘʚʴʪʝ ʚ 

ʧʝʨʚʳʝ ʜʚʘ ʩʪʦʣʙʮʘ ʚʨʝʤʝʥʥʫʶ ʩʝʨʠʶ ʜʘʥʥʳʭ. ʊʝʧʝʨʴ ʥʫʞʥʦ ʩʛʣʘʜʠʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. ʊʘʢ ʢʘʢ ʩʝʟʦʥʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫ ʥʘʩ ʚ 12-

ʤʝʩʷʯʥʳʭ ʮʠʢʣʘʭ, ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʥʝʝ ʟʘ 12 ʤʝʩʷʮʝʚ. 

ʏʪʦ ʟʥʘʯʠʪ ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ ʟʘ 12 ʤʝʩʷʮʝʚ? 

ɼʣʷ ʨʘʩʯʝʪʘ ʚʳ ʙʝʨʝʪʝ ʩʧʨʦʩ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʤʝʩʷʮ ʠ ʩʧʨʦʩ ʟʘ ʧʝʨʠʦʜʳ ʜʦ ʠ ʧʦʩʣʝ, ʠ 

ʚʳʯʠʩʣʷʝʪʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ʊʘʢ ʫʪʨʘʤʙʦʚʳʚʘʶʪʩʷ ʚʩʝ ʩʪʨʘʥʥʳʝ ʚʩʧʣʝʩʢʠ ʚ ʩʝʨʠʠ. 

ʅʦ ʩʦ ʩʢʦʣʴʟʷʱʠʤ ʩʨʝʜʥʠʤ ʟʘ 12 ʤʝʩʷʮʝʚ ʝʩʪʴ ʧʨʦʙʣʝʤʘ. 12 - ʯʝʪʥʦʝ ʯʠʩʣʦ. ɽʩʣʠ ʚʳ 

ʩʛʣʘʞʠʚʘʝʪʝ ʩʧʨʦʩ ʟʘ ʤʝʩʷʮ 7, ʩʪʦʠʪ ʣʠ ʩʯʠʪʘʪʴ ʝʛʦ ʩʨʝʜʥʠʤ ʩʧʨʦʩʦʤ ʩ 1-ʛʦ ʧʦ 12-ʡ ʤʝʩʷʮ 

ʠʣʠ ʩʦ 2-ʛʦ ʧʦ 13-ʡ? ʀʥʘʯʝ ʛʦʚʦʨʷ, ʤʝʩʷʮ 7 ʥʝ ʩʦʚʩʝʤ ʚ ʩʝʨʝʜʠʥʝ. ʉʝʨʝʜʠʥʳ ʥʝʪ! 

ʏʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʵʪʠʤ ʟʘʪʨʫʜʥʝʥʠʝʤ, ʥʫʞʥʦ ʩʛʣʘʜʠʪʴ ʩʧʨʦʩ ʩ ʧʦʤʦʱʴʶ çʩʢʦʣʴʟ-̫

ʱʝʛʦ ʩʨʝʜʥʝʛʦ 2 ʭ 12è, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ - ʤʝʩʷʮʝʚ ʩ 1 ʧʦ 12 

ʠ ʩʦ 2 ʧʦ 13. (ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʣʶʙʦʤʫ ʯʝʪʥʦʤʫ ʯʠʩʣʫ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʦʚ ʮʠʢʣʘ. 

ɽʩʣʠ ʚ ʚʘʰʝʤ ʮʠʢʣʝ ʥʝʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʠʦʜʦʚ, ʯʘʩʪʴ ç2ʭè ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʚʘʤ ʥʝ 

ʥʫʞʥʘ ʠ ʚʳ ʤʦʞʝʪʝ ʚʳʯʠʩʣʠʪʴ ʧʨʦʩʪʦʝ ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ.) 

ɸ ʪʝʧʝʨʴ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ: ʜʣʷ ʧʝʨʚʳʭ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʜʘʥʥʳʭ ʠ ʜʣʷ ʰʝʩʪʠ ʧʦʩʣʝʜ-

ʥʠʭ ʪʘʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʚʦʦʙʱʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʤʠ. ʋ ʚʘʩ ʥʝʪ ʜʘʥʥʳʭ ʟʘ 6 

ʤʝʩʷʮʝʚ ʥʠ ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ. ɺʩʝ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ ð ʵʪʦ ʩʛʣʘʜʠʪʴ ʤʝʩʷʮʳ ʠʟ ʩʝʨʝʜʠʥʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʝʩʷʮʳ 7-30). ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʘʤ ʥʫʞʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʜʣʠʥʦʡ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʛʦʜʘ - ʯʪʦʙʳ ʚ ʠʪʦʛʝ ʩʛʣʘʞʠʚʘʪʴ ʜʘʥ-

ʥʳʝ ʟʘ ʛʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʬʦʨʤʫʣʫ ʥʘʯʠʥʘʷ ʩ ʤʝʩʷʮʘ 7: 
=(AVERAGE(B3:B14)+AVERAGE(B2:B13))/2  

=(ʉʈɿʅɸʏ(ɺ3:ɺ14)+ʉʈɿʅɸʏ(ɺ2:ɺ13))/2 

ʕʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʝʩʷʮʘ 7 ʩ 12 ʤʝʩʷʮʘʤʠ ʜʦ ʠ ʧʦʩʣʝ ʥʝʛʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, 

ʯʪʦ ʤʝʩʷʮʳ 1 ʠ 13 ʫʯʠʪʳʚʘʶʪʩʷ ʢʘʢ ʧʦʣʦʚʠʥʘ ʦʩʪʘʣʴʥʳʭ ʤʝʩʷʮʝʚ. ʊʘʢʦʡ ʫʯʝʪ ʠʤʝʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʩʤʳʩʣ: ʪʘʢ ʢʘʢ ʵʪʠ ʤʝʩʷʮʳ, 1 ʠ 13, ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʘʣʝʥʜʘʨʥʳʡ ʤʝʩʷʮ, 

ʪʦ, ʝʩʣʠ ʙʳ ʤʳ ʩʯʠʪʘʣʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʢʘʢ ʦʜʠʥ, ʚ ʚʘʰʝʤ ʩʨʝʜʥʝʤ ʦʢʘʟʘʣʦʩʴ ʙʳ ʩʣʠʰʢʦʤ 

ʤʥʦʛʦ ʜʘʥʥʳʭ ʟʘ ʷʥʚʘʨʴ.  



 

 

ʈʘʩʪʷʛʠʚʘʷ ʵʪʫ ʬʦʨʤʫʣʫ ʚʥʠʟ ʜʦ ʤʝʩʷʮʘ 30 ʠ ʧʦʤʝʱʘʷ ʥʘ ʧʨʦʩʪʫʶ ʣʠʥʝʡʥʫʶ ʜʠʘʛʨʘʤʤʫ 

ʠ ʩʛʣʘʞʝʥʥʳʝ ʜʘʥʥʳʝ, ʠ ʦʨʠʛʠʥʘʣ, ʚʳ ʧʦʣʫʯʘʝʪʝ ʣʠʩʪ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 29. ʅʘ ʩʚʦʝʡ 

ʜʠʘʛʨʘʤʤʝ ʷ ʥʘʟʚʘʣ ʠʭ ʩʛʣʘʞʝʥʥʳʤʠ (smoothed) ʠ ʥʝʩʛʣʘʞʝʥʥʳʤʠ (unsmoothed). ʇʦʩʣʝ 

ʚʟʛʣʷʜʘ ʥʘ ʩʛʣʘʞʝʥʥʫʶ ʣʠʥʠʶ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʣʶʙʳʝ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʠʤʝʶʱʠʝʩʷ ʚ ʜʘʥʥʳʭ, ʩʛʣʘʞʝʥʳ. 

ʊʝʧʝʨʴ ʚ ʩʪʦʣʙʮʝ D ʨʘʟʜʝʣʠʪʝ ʦʨʠʛʠʥʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʥʘ ʩʛʣʘʞʝʥʥʫʶ ʠ ʧʦʣʫʯʠʪʝ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʝʟʦʥʥʦʡ ʧʦʧʨʘʚʢʠ. 
ɺ8/ʉ8 

ʇʦʣʫʯʝʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʨʘʩʪʷʥʠʪʝ ʚʥʠʟ ʜʦ ʤʝʩʷʮʘ 30. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʚʩʧʣʝʩʢʠ ʚ 20 % ʚʳʰʝ ʥʦʨʤʘʣʴʥʦʛʦ ʩʧʨʦʩʘ ʚ ʤʝʩʷʮʘʭ 12 ʠ 24 (ʜʝʢʘʙʨʴ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʝʩʥʦʡ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʚʘʣʳ. 

 
 

ʕʪʘ ʪʝʭʥʠʢʘ ʩʛʣʘʞʠʚʘʥʠʷ ʜʘʣʘ ʚʘʤ ʜʚʝ (ʜʣʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʩʝʟʦʥʥʦʩʪʠ) ʪʦʯʝʯʥʳʝ 

ʦʮʝʥʢʠ. ɼʘʚʘʡʪʝ ʫʟʥʘʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʚ ʩʪʦʣʙʮʝ ɽ, ʯʪʦ ʙʫʜʝʪ ʠʩʭʦʜ-

ʥʳʤ ʩʝʟʦʥʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʍʦʣʪʘ - ɺʠʥʪʝʨʩʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ɽ2, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʜʘʥʥʳʝ ʟʘ ʷʥʚʘʨʴ, ʥʫʞʥʦ ʚʟʷʪʴ ʩʨʝʜʥʝʝ ʦʪ ʜʚʫʭ ʟʥʘʯʝʥʠʡ 

ʩʧʨʦʩʘ ʟʘ ʷʥʚʘʨʴ ʠʟ ʩʪʦʣʙʮʘ D, ̫ ʯʝʝʢ D8 ʠ D26. ʊʘʢ ʢʘʢ ʩʛʣʘʞʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʩʪʦʣʙʮʝ D

* Hom* 

SUMHIOOUCr 

1ɹʊʇ 

163.54 

164 33 

165.50 

166.54 

167.00 

168.21 

170 08 

171.96 

17388 

17608 

17800 

181.00 

184 13 

187 25 

19033 

192 58 

195 96 

19963 

202 54 

205.08 

209.00 

214 79 

—“Unsmoothed 

Smoothed 



 

 

ʥʘʯʠʥʘʶʪʩʷ ʦʪ ʩʝʨʝʜʠʥʳ ʛʦʜʘ, ʪʦ ʨʘʩʪʷʥʫʪʴ ʬʦʨʤʫʣʫ ʩʨʝʜʥʝʛʦ ʥʝʣʴʟʷ. ɺ ɽ8, ʛʜʝ ʥʘʭʦʜʷʪʩʷ 

ʜʘʥʥʳʝ ʟʘ ʠʶʣʴ, ʥʫʞʥʦ ʙʨʘʪʴ ʩʨʝʜʥʝʝ ʦʪ D8 ʠ D20, ʢ ʧʨʠʤʝʨʫ. 

ʂʦʛʜʘ ʚʩʝ ʵʪʠ 12 ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʙʫʜʫʪ ʫ ʚʘʩ ʚ ʩʪʦʣʙʮʝ ɽ, ʤʦʞʥʦ ʚʳʯʝʩʪʴ ʝʜʠʥʠʮʫ ʠʟ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʩʪʦʣʙʮʝ F ʠ ʦʪʬʦʨʤʘʪʠʨʦʚʘʪʴ ʷʯʝʡʢʠ ʚ ʧʨʦʮʝʥʪʳ (ʚʳʜʝʣʠʪʴ ʠʭ ʠ ʧʨʘʚʳʤ 

ʱʝʣʯʢʦʤ ʤʳʰʠ ʚʳʟʚʘʪʴ ʤʝʥʶ, ʚ ʢʦʪʦʨʦʤ ʚʳʙʨʘʪʴ çʌʦʨʤʘʪ ʷʯʝʝʢè), ʯʪʦʙʳ ʫʚʠʜʝʪʴ, ʢʘʢ ʵʪʠ 

ʬʘʢʪʦʨʳ ʜʚʠʛʘʶʪ ʩʧʨʦʩ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ ʢʘʞʜʳʡ ʤʝʩʷʮ. ɺʳ ʤʦʞʝʪʝ ʜʘʞʝ ʚʩʪʘʚʠʪʴ ʩʪʦʣʙʯʘʪʫʶ 

ʜʠʘʛʨʘʤʤʫ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʚ ʪʘʙʣʠʮʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.30. 

 

S

1 t Demand 

2 1 165 

 2 171 
 3 147 

* 4 143 

ъ 5 164 

7 6 160 

Л 7 152 

9 8 150 

1U 9 159 

U 10 169 

12 11 173 

13 12 203 

14 13 169 
1ь

 14 166 

1U 15 162 

U 16 147 

1Н 17 188 

19 18 161 

2U 19 162 

21 20 169 

22 21 185  
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178 00 
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199 63 

20254 

205 08 

209.00 

214.79 

•10% 

-15% 

ʈʠʩ. 30. Столбчатая диаграмма приблизительных сезонных 
колебаний 



 

 

ʊʝʧʝʨʴ, ʢʦʛʜʘ ʫ ʚʘʩ ʝʩʪʴ ʵʪʠ ʠʩʭʦʜʥʳʝ ʩʝʟʦʥʥʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʭ ʜʣʷ ʜʝʩʝʟʦʥʘʣʠʟʘʮʠʠ ʚʨʝʤʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ. ʂʦʛʜʘ ʚʩʷ ʩʝʨʠʷ ʙʫʜʝʪ 

ʜʝʩʝʟʦ- ʥʘʣʠʟʠʨʦʚʘʥʘ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʯʝʨʝʟ ʥʝʝ ʣʠʥʠʶ ʪʨʝʥʜʘ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʣʦʥ 

ʠ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʦʪʨʝʟʢʘ ʠ ʪʨʝʥʜʘ. 

ɼʣʷ ʥʘʯʘʣʘ ʚʩʪʘʚʴʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʩʝʟʦʥʥʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʟʘ ʢʘʞʜʳʡ 

ʤʝʩʷʮ ʦʪ G2 ʜʦ G37. ʌʘʢʪʠʯʝʩʢʠ ʚʳ ʚʩʪʘʚʣʷʝʪʝ ɽ2:ɽ13 ʪʨʠ ʨʘʟʘ ʧʦʜʨʷʜ ʚ ʩʪʦʣʙʝʮ G (ʫʙʝʜʠ-

ʪʝʩʴ, ʯʪʦ ʚʳ ʚʩʪʘʚʣʷʝʪʝ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ). ɺ ʩʪʦʣʙʮʝ ʅ ʨʘʟʜʝʣʠʪʝ ʠʩʭʦʜʥʫʶ ʩʝʨʠʶ ʜʘʥʥʳʭ ʠʟ 

ʩʪʦʣʙʮʘ ɺ ʥʘ ʩʝʟʦʥʥʳʝ ʬʘʢʪʦʨʳ ʠʟ ʩʪʦʣʙʮʘ G, ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʩʝʟʦʥʥʳʡ 

ʬʘʢʪʦʨ ʠʟ ʜʘʥʥʳʭ. ʕʪʘ ʪʘʙʣʠʮʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 31. 

ʊʝʧʝʨʴ, ʢʘʢ ʠ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʣʠʩʪʘʭ, ʚʘʤ ʥʫʞʥʦ ʚʩʪʘʚʠʪʴ ʜʠʘʛʨʘʤʤʫ ʩʪʦʣʙʮʘ ʅ ʠ ʧʨʦ-

ʚʝʩʪʠ ʥʘ ʥʝʡ ʣʠʥʠʶ ʪʨʝʥʜʘ. ʆʪʦʙʨʘʟʠʚ ʫʨʘʚʥʝʥʠʝ ʵʪʦʡ ʣʠʥʠʠ ʥʘ ʛʨʘʬʠʢʝ, ʚʳ ʧʦʣʫʯʠʪʝ 

ʠʩʭʦʜʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʪʨʝʥʜʘ, ʨʘʚʥʦʝ 2,29 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʜʘʥʥʳʭ ʤʝʯʝʡ ʚ ʤʝʩʷʮ, ʠ 

ʠʩʭʦʜʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʫʨʦʚʥʷ, ʨʘʚʥʦʝ 144,42 (ʨʠʩ. 32). 

 



 

 

 

Рис. 32. ʀʩʭʦʜʥʳʝ ʧʨʠʙʣʠʞʝʥʠʷ ʫʨʦʚʥʷ ʠ ʪʨʝʥʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ʪʨʝʥʜʘ ʚ 

ʜʝʩʝʟʦʥʠʨʦʚʘʥʥʦʡ ʩʝʨʠʠ  

Приступим к прогнозу 

ʊʝʧʝʨʴ, ʢʦʛʜʘ ʫ ʚʘʩ ʝʩʪʴ ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʩʪʘʣʦ ʚʨʝʤʷ 

ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʣʠʩʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ HoltWintersSeasonal, ʚ ʩʪʨʦʢʫ 4 ʢʦʪʦʨʦʛʦ ʜʣʷ 

ʥʘʯʘʣʘ ʥʫʞʥʦ ʚʩʪʘʚʠʪʴ ʩʝʨʠʶ ʜʘʥʥʳʭ, ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʜʚʫʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ 

ʤʝʪʦʜʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɺ ʩʪʦʣʙʮʘʭ C, D ʠ E ʨʷʜʦʤ ʩ ʵʪʦʡ ʩʝʨʠʝʡ ʨʘʩʧʦʣʦʞʘʪʩʷ ʫʨʦʚʝʥʴ, ʪʨʝʥʜ ʠ 

ʩʝʟʦʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʦ ʥʘ ʵʪʦʪ ʨʘʟ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ, 

ʛʜʝ ʥʘʤ ʥʫʞʥʦ ʙʳʣʦ ʚʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʦʜʥʫ ʧʫʩʪʫʶ ʩʪʨʦʢʫ 5, ʤʳ ʚʩʪʘʚʣʷʝʤ ʧʫʩʪʳʝ 

ʩʪʨʦʢʠ ʩ 5 ʧʦ 16 ʠ ʥʫʤʝʨʫʝʤ ʠʭ ʧʦ ʤʝʩʷʮʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʢʫʱʝʛʦ - ʦʪ -11 ʜʦ 0 ʚ 

ʩʪʦʣʙʮʝ ɸ. ɿʘʪʝʤ ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʣʠʩʪʘ ʤʦʞʥʦ ʚʩʪʘʚʠʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʷʯʝʡʢʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 33. 

 



 

 

 
 

ɺ ʩʪʦʣʙʮʝ F ʚʳ ʜʝʣʘʝʪʝ ʦʜʥʦʰʘʛʦʚʳʡ ʧʨʦʛʥʦʟ. ɼʣʷ ʧʝʨʠʦʜʘ 1 ʦʥ ʨʘʚʝʥ 

ʧʨʝʜʳʜʫʱʝʤʫ ʫʨʦʚʥʶ ʚ ʉ16, ʩʣʦʞʝʥʥʦʤʫ ʩ ʧʨʝʜʳʜʫʱʠʤ ʪʨʝʥʜʦʤ ʚ D16. ʅʦ ʦʥʠ ʦʙʘ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʠʙʣʠʞʝʥʠʷʤʠ ʩʝʟʦʥʥʦʩʪʠ 12-ʶ ʩʪʨʦʢʘʤʠ 

ʚʳʰʝ ʚ ɽ5. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ F17 ʟʘʧʠʩʘʥʦ ʩʣʝʜʫʶʱʝʝ: 
=( C16+D16)* E5 

ʇʦʛʨʝʰʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʚ G17 ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʢʘʢ =B17- F17   



 

 

 

ʊʝʧʝʨʴ ʚʳ ʛʦʪʦʚʳ ʨʘʩʩʯʠʪʳʚʘʪʴ ʫʨʦʚʝʥʴ, ʪʨʝʥʜ ʠ ʩʝʟʦʥʥʦʩʪʴ, ʰʘʛʘʷ ʚʧʝʨʝʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʷʯʝʡʢʘʭ ʉ2:ɽ2 ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʘʣʴʬʘ, ʛʘʤʤʘ ʠ ʜʝʣʴʪʘ (ʢʘʢ 

ʦʙʳʯʥʦ, ʷ ʥʘʯʥʫ ʩ 0,5). ʕʪʘ ʪʘʙʣʠʮʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 34. 

ʇʝʨʚʦʝ, ʯʪʦ ʚʳ ʙʫʜʝʪʝ ʨʘʩʩʯʠʪʳʚʘʪʴ, ʜʚʠʛʘʷʩʴ ʚʧʝʨʝʜ ʚʦ ʚʨʝʤʝʥʠ, ð ʵʪʦ ʥʦʚʦʝ 

ʧʨʠʙʣʠʞʝʥʠʝ ʫʨʦʚʥʷ ʜʣʷ ʪʝʢʫʱʝʛʦ ʧʝʨʠʦʜʘ: ʜʣʷ ʧʝʨʠʦʜʘ 1 ʚ ʷʯʝʡʢʝ ʉ17 ʨʘʩʯʝʪ ʙʫʜʝʪ 

ʪʘʢʠʤ: 
=C16+D16+C$2* G17/ E5 

ʂʘʢ ʚʳ ʫʟʥʘʣʠ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ, ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʚʝʥ ʧʨʝʜʳʜʫʱʝʤʫ, 

ʩʣʦʞʝʥʥʦʤʫ ʩ ʧʨʝʜʳʜʫʱʠʤ ʪʨʝʥʜʦʤ ʠ ʘʣʴʬʦʡ, ʫʤʥʦʞʝʥʥʳʤ ʥʘ ʜʝʩʝʟʦʥʠʨʦʚʘʥʥʫʶ 

ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʦʛʥʦʟʘ. ʆʙʥʦʚʣʝʥʥʳʡ ʪʨʝʥʜ ʚ D17 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢ 

ʞʝ: 
=D16+D$2* C$2* G17/ E5 

ʆʥ, ʧʦ ʩʫʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʜʳʜʫʱʠʡ ʪʨʝʥʜ ʧʣʶʩ ʛʘʤʤʘ, ʫʤʥʦʞʝʥʥʳʝ 

ʥʘ ʚʝʣʠʯʠʥʫ ʜʝʩʝʟʦʥʠʨʦʚʘʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʩʪʨʦʝʥʥʦʡ ʚ ʦʙʥʦʚʣʝʥʠʝ ʫʨʦʚʥʷ. 

  



 

 

  

 

ʆʙʥʦʚʣʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʷʥʚʘʨʷ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ  ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
=E5+E$2*(1 - C$2)* G17/( C16+D16)  

ʕʪʦ ʬʘʢʪʦʨ ʧʨʝʜʳʜʫʱʝʛʦ ʷʥʚʘʨʷ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʜʝʣʴʪʦʡ, ʫʤʥʦʞʝʥʥʳʡ 

ʥʘ ʧʦʛʨʝʰʥʦʩʪʴ, ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʥʫʶ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʫʨʦʚʥʷ, ʥʦʨʤʠʨʦʚʘʥʥʳʡ 

ʧʦʜʦʙʥʦ ʩʝʟʦʥʥʳʤ ʬʘʢʪʦʨʘʤ - ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʝʣʝʥʠʷ ʥʘ 

ʧʨʝʜʳʜʫʱʠʡ ʫʨʦʚʝʥʴ ʠ ʪʨʝʥʜ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʩʝ ʪʨʠ ʬʦʨʤʫʣʳ - ʘʣʴʬʘ, ʛʘʤʤʘ ʠ ʜʝʣʴʪʘ - ʠʤʝʶʪ 

ʘʙʩʦʣʶʪʥʳʝ ʩʩʳʣʢʠ, ʪʘʢ ʯʪʦ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʨʘʩʯʝʪʘ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ʈʘʩʪʷʛʠʚʘʷ C17:G17 ʚʥʠʟ ʜʦ ʤʝʩʷʮʘ 36, ʧʦʣʫʯʘʝʤ ʪʘʙʣʠʮʫ, ʠʟʦʙʨʘʞʝʥʥʫʶ ʥʘ ʨʠʩ. 35. 

ʊʝʧʝʨʴ, ʢʦʛʜʘ ʫ ʚʘʩ ʝʩʪʴ ʠʪʦʛʦʚʳʡ ʫʨʦʚʝʥʴ, ʪʨʝʥʜ ʠ ʩʝʟʦʥʥʳʝ ʧʨʠʙʣʠʞʝʥʠʷ, ʚʳ 

ʤʦʞʝʪʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ. ʅʘʯʠʥʘʷ ʩ ʤʝʩʷʮʘ 37 ʚ ʷʯʝʡʢʝ ɺ53 

ʧʦʣʫʯʘʝʤ: 
=( C$52+( A53- A$52)* D$52)* E41 

 

 

 

ʆʙʥʦʚʣʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʷʥʚʘʨʷ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 



 

 

ʂʘʢ ʠ ʚ ʭʦʣʪʦʚʩʢʦʤ ʩʛʣʘʞʠʚʘʥʠʠ ʩ ʢʦʨʨʝʢʮʠʝʡ ʪʨʝʥʜʘ, ʙʝʨʝʪʩʷ ʧʦʩʣʝʜʥʝʝ 

ʧʨʠʙʣʠʞʝʥʠʝ ʫʨʦʚʥʷ, ʢ ʢʦʪʦʨʦʤʫ ʟʘʪʝʤ ʧʨʠʙʘʚʣʷʝʪʩʷ ʪʨʝʥʜ, ʫʤʥʦʞʝʥʥʳʡ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ, ʧʨʦʰʝʜʰʠʭ ʩ ʩʘʤʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʪʨʝʥʜʘ. 

ɽʜʠʥʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʝʩʴ ʧʨʦʛʥʦʟ ʥʦʨʤʠʨʫʝʪʩʷ ʧʦ ʩʘʤʦʤʫ 

ʩʚʝʞʝʤʫ ʩʝʟʦʥʥʦʤʫ ʤʥʦʞʠʪʝʣʶ ʜʣʷ ʷʥʚʘʨʷ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʷʯʝʡʢʝ ɽ41. ɸ ʪʘʢ 

ʢʘʢ ʚ ʫʨʦʚʥʝ C$52 ʠ ʪʨʝʥʜʝ D$52 ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʙʩʦʣʶʪʥʳʝ ʩʩʳʣʢʠ ʠ ʦʥʠ ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʩʪʷʛʠʚʘʥʠʠ ʧʨʦʛʥʦʟʘ ʚʥʠʟ, ʩʝʟʦʥʥʘʷ ʩʩʳʣʢʘ ʚ ɽ41 ʜʦʣʞʥʘ ʜʚʠʛʘʪʴʩʷ 

ʚʥʠʟ ʚʤʝʩʪʝ ʩ ʨʘʩʪʷʛʠʚʘʥʠʝʤ ʧʨʦʛʥʦʟʘ ʥʘ ʩʣʝʜʫʶʱʠʝ 11 ʤʝʩʷʮʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʩʪʷʥʫʚ ʨʘʩʯʝʪ ʚʥʠʟ, ʚʳ ʧʦʣʫʯʘʝʪʝ ʧʨʦʛʥʦʟ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 36. 

 

 

 

ʄʦʞʥʦ ʩʦʟʜʘʪʴ ʛʨʘʬʠʢ ʵʪʦʛʦ ʧʨʦʛʥʦʟʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʦʡ ʣʠʥʝʡʥʦʡ 

ʜʠʘʛʨʘʤʤʳ , ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʜʚʫʭ ʤʝʪʦʜʘʭ ʨʠʩ. 37. 



 

 

 
 

 

 

И наконец... оптимизация! 

ʇʦʨʘ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʛʣʘʞʠʚʘʥʠʷ. ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʜʚʫʭ ʪʝʭʥʠʢʘʭ, 

ʧʦʤʝʩʪʠʪʝ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʚ ʷʯʝʡʢʫ G2, ʘ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ - ʚ 

ʅ2. 

ʆʧʝʨʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʧʘʨʘʤʝʪʨʦʚ ʩʛʣʘʞʠʚʘʥʠʷ ʪʨʠ, ʧʦʵʪʦʤʫ 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ =SQRT( G2/(36 - 3)) 

=ʂʆʈɽʅʔ( G2/ (36 - 3))  

ʊʘʢ ʧʦʣʫʯʘʝʪʩʷ ʣʠʩʪ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 38. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʘʩʪʨʦʡʢʠ çʇʦʠʩʢʘ ʨʝʰʝʥʠʷè (ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 

39), ʚ ʵʪʦʪ ʨʘʟ ʤʳ ʦʧʪʠʤʠʟʠʨʫʝʤ ʅ2, ʚʘʨʴʠʨʫʷ ʪʨʠ ʧʘʨʘʤʝʪʨʘ ʩʛʣʘʞʠʚʘʥʠʷ. ɼʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʧʦʜʭʦʜʠʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʫʧʦʤʷʥʫʪʳʭ ʪʝʭʥʠʢ. 

ɻʨʘʬʠʢ ʧʨʦʛʥʦʟʘ (ʨʠʩ. 40) ʚʳʛʣʷʜʠʪ ʜʦʚʦʣʴʥʦ ʩʠʤʧʘʪʠʯʥʦ, ʥʝ ʧʨʘʚʜʘ ʣʠ? ɺʳ ʩʣʝʜʠʪʝ 

ʟʘ ʪʨʝʥʜʦʤ ʠ ʩʝʟʦʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. 



 

 

 

 



 

 

 

ʈʠʩ. 39. ʅʘʩʪʨʦʡʢʘ çʇʦʠʩʢʘ ʨʝʰʝʥʠʷÈ ʜʣʷ ʍʦʣʪʘ-ɺʠʥʪʝʨʩʘ



 

 

 

Рис. 40. ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʥʦʟ ʧʦ ʍʦʣʪʫ-ɺʠʥʪʝʨʩʫ



 

 

ʊʝʧʝʨʴ ʚ ʩʜʝʣʘʥʥʦʤ ʧʨʦʛʥʦʟʝ ʥʫʞʥʦ ʧʨʦʚʝʨʠʪʴ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ. ʆʥʠ ʫ ʚʘʩ ʫʞʝ 

ʥʘʩʪʨʦʝʥʳ - ʪʘʢ ʯʪʦ ʧʨʦʩʪʦ ʩʢʦʧʠʨʫʡʪʝ ʠʭ ʠ ʚʩʪʘʚʴʪʝ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ. 

ʉʦʟʜʘʡʪʝ ʢʦʧʠʶ ʣʠʩʪʘ Holt Autocorrelation ʠ ʥʘʟʦʚʠʪʝ ʝʝ HW Autocorrelation. ɿʘʪʝʤ 

ʚʩʪʘʚʴʪʝ ʩʧʝʮʠʘʣʴʥʦʡ ʚʩʪʘʚʢʦʡ ʟʥʘʯʝʥʠʷ ʠʟ ʩʪʦʣʙʮʘ ʩ ʧʦʛʨʝʰʥʦʩʪʷʤʠ G ʚ ʩʪʦʣʙʝʮ ɺ ʣʠʩʪʘ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ. ʊʘʢ ʧʦʣʫʯʘʝʪʩʷ ʢʦʨʨʝʣʦʛʨʘʤʤʘ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ. 41. 

 

ʈʠʩ. 41. Коррелограмма модели Холта-Винтерса  

ʊʘʢ ʢʘʢ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 0,33 ʥʝʪ ʘʚʪʦʢʦʨʨʝʣʷʮʠʡ, ʚʳ ʧʦʥʠʤʘʝʪʝ, ʯʪʦ ʤʦʜʝʣʴ 

ʥʝʧʣʦʭʦ ʧʦʨʘʙʦʪʘʣʘ ʥʘʜ ʧʦʥʠʤʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʟʥʘʯʝʥʠʡ ʩʧʨʦʩʘ. 

Создаем интервал прогнозирования вокруг прогноза 

ʀʪʘʢ, ʫ ʥʘʩ ʝʩʪʴ ʚʧʦʣʥʝ ʨʘʙʦʯʠʡ ʧʨʦʛʥʦʟ. ʂʘʢ ʫʩʪʘʥʦʚʠʪʴ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʛʨʘʥʠʮʳ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʝʘʣʠʩʪʠʯʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʚʤʝʩʪʝ ʩ 

ʥʘʯʘʣʴʥʠʢʦʤ? 

ɺ ʵʪʦʤ ʚʘʤ ʧʦʤʦʞʝʪ ʩʠʤʫʣʷʮʠʷ ʄʦʥʪʝ-ʂʘʨʣʦ. ʉʤʳʩʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʩʮʝʥʘʨʠʠ ʧʦʚʝʜʝʥʠʷ ʩʧʨʦʩʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʛʨʫʧʧʫ, ʚ ʢʦʪʦʨʫʶ 

ʧʦʧʘʜʘʶʪ 95 % ʠʟ ʥʠʭ. ʉ ʯʝʛʦ ʞʝ ʥʘʯʘʪʴ? ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʦʮʝʩʩ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪ. 

ʉʦʟʜʘʡʪʝ ʢʦʧʠʶ ʣʠʩʪʘ HoltWintersSeasonal ʠ ʥʘʟʦʚʠʪʝ ʝʝ PredictionIntervals. ʋʜʘʣʠʪʝ 

ʦʪʪʫʜʘ ʚʩʝ ʛʨʘʬʠʢʠ - ʦʥʠ ʚʘʤ ʥʝ ʥʫʞʥʳ - ʠ ʙʦʣʝʝ ʪʦʛʦ, ʩʦʪʨʠʪʝ ʧʨʦʛʥʦʟ ʠʟ ʷʯʝʝʢ ɺ53:ɺ64. ɺʳ 

ʟʘʧʠʰʝʪʝ ʪʫʜʘ çʨʝʘʣʴʥʳʡè (ʥʦ ʩʠʤʫʣʠʨʦʚʘʥʥʳʡ) ʩʧʨʦʩ. 

ʂʘʢ ʷ ʠ ʧʨʝʜʫʧʨʝʞʜʘʣ ʚ ʥʘʯʘʣʝ ʛʣʘʚʳ, ʧʨʦʛʥʦʟ ʚʩʝʛʜʘ ʥʝʚʝʨʝʥ. ɺ ʥʝʤ ʚʩʝʛʜʘ ʝʩʪʴ ʦʪʢʣʦ-

ʥʝʥʠʷ. ʅʦ ʚʳ ʟʥʘʝʪʝ, ʢʘʢ ʦʥʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ. ʋ ʚʘʩ ʨʝʘʣʠʩʪʠʯʥʳʡ ʧʨʦʛʥʦʟ, ʢʦʪʦʨʳʡ, ʢʘʢ ʚʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪʝ, ʠʤʝʝʪ ʩʨʝʜʥʝʝ ʦʜʥʦʰʘʛʦʚʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʨʘʚʥʦʝ 0 (ʥʝʧʨʝʜʚʟʷʪʦ) ʩʦ ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʨʘʚʥʳʤ 10,37, ʢʘʢ ʨʘʩʩʯʠʪʘʥʦ ʚ ʧʨʝʜʳʜʫʱʝʡ ʚʢʣʘʜʢʝ. 

ʄʦʞʥʦ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʤʫʣʷʮʠʶ ʦʪʢʣʦʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

NORMINV/ʅʆʈʄʆɹʈ. ɼʣʷ ʙʫʜʫʱʠʭ ʤʝʩʷʮʝʚ ʚʘʤ ʜʦʩʪʘʪʦʯʥʦ ʩʥʘʙʜʠʪʴ ʝʝ ʩʨʝʜʥʠʤ (0), 

ʩʪʘʥʜʘʨʪʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ (10,37 ʚ ʷʯʝʡʢʝ ʅ$2) ʠ ʩʣʫʯʘʡʥʳʤ ʯʠʩʣʦʤ ʦʪ 0 ʜʦ 1, ʘ ʦʥʘ 

ʚʳʜʘʩʪ ʦʪʢʣʦʥʝʥʠʝ ʠʟ ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʦʡ ʢʨʠʚʦʡ. 

ʊʝʧʝʨʴ ʧʦʤʝʩʪʠʤ ʩʠʤʫʣʷʮʠʶ ʦʜʥʦʰʘʛʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʷʯʝʡʢʫ G53: 

=NORMINV( RAND(),0, H$2)  

=ʅʆʈʄʆɹʈ(ʉʃʏʀʉ(),0,ʅ$2) 

ʈʘʩʪʷʥʫʚ ʵʪʫ ʬʦʨʤʫʣʫ ʚʥʠʟ ʜʦ G64, ʚʳ ʧʦʣʫʯʠʪʝ ʩʠʤʫʣʷʮʠʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʜʣʷ 12 ʤʝʩʷ-



 

 

ʮʝʚ ʦʜʥʦʰʘʛʦʚʦʛʦ ʧʨʦʛʥʦʟʘ. ʊʘʢ ʚʦʟʥʠʢʘʝʪ ʣʠʩʪ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 42 (ʚʘʰʠ ʟʥʘʯʝʥʠʷ 

ʩʠʤʫʣʷʮʠʡ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʤʦʠʭ). 

ʉ ʧʦʛʨʝʰʥʦʩʪʴʶ ʧʨʦʛʥʦʟʘ ʫ ʚʘʩ ʝʩʪʴ ʚʩʝ, ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʧʨʠʙʣʠʞʝʥʠʡ 

ʫʨʦʚʥʷ, ʪʨʝʥʜʘ ʠ ʩʝʟʦʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʟʘ ʦʜʥʦʰʘʛʦʚʳʤ ʧʨʦʛʥʦʟʦʤ. ʊʘʢ ʯʪʦ ʚʳʜʝʣʠʪʝ 

ʷʯʝʡʢʠ C52:F52 ʠ ʨʘʩʪʷʥʠʪʝ ʠʭ ʜʦ ʩʪʨʦʢʠ 64. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʚʘʩ ʠʤʝʶʪʩʷ ʩʠʤʫʣʠʨʦʚʘʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʠ ʩʘʤ ʧʨʦʛʥʦʟ ʥʘ 

ʰʘʛ ʚʧʝʨʝʜ. ɺʩʪʘʚʠʚ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʩʪʦʣʙʝʮ G ʘ ʧʨʦʛʥʦʟ - ʚ ʩʪʦʣʙʝʮ F, ʤʦʞʥʦ ʬʘʢʪʠʯʝʩʢʠ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʠʤʫʣʷʮʠʠ ʩʧʨʦʩʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ɺ53 ʦʢʘʞʝʪʩʷ ʧʨʦʩʪʦ: 
=F53+G53 

ʈʘʩʪʷʥʠʪʝ ʵʪʫ ʬʦʨʤʫʣʫ ʜʦ ɺ64, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʝʣʠʯʠʥʳ ʩʧʨʦʩʘ ʥʘ ʚʩʝ 12 ʤʝʩʷʮʝʚ 

(ʨʠʩ. 43). 

ɺʳʧʦʣʥʠʚ ʵʪʦʪ ʩʮʝʥʘʨʠʡ ʠ ʦʙʥʦʚʠʚ ʩʪʨʘʥʠʮʫ, ʚʳ ʧʦʣʫʯʘʝʪʝ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʧʨʦʩʘ. 

ʄʦʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʙʫʜʫʱʝʛʦ ʩʧʨʦʩʘ, ʧʨʦʩʪʦ ʢʦʧʠʨʫʷ ʠ ʚʩʪʘʚʣʷʷ ʦʜʠʥ 

ʩʮʝʥʘʨʠʡ ʢʫʜʘ ʫʛʦʜʥʦ, ʘ ʟʘʪʝʤ ʥʘʙʣʶʜʘʷ ʟʘ ʤʝʥʷʶʱʠʤʠʩʷ ʟʥʘʯʝʥʠʷʤʠ. 

ʅʘʯʥʠʪʝ ʩ ʥʘʟʳʚʘʥʠʷ ʷʯʝʡʢʠ ɸ69 Simulated Demand, ʘ ʷʯʝʝʢ A70:L70 - ʧʦ ʤʝʩʷʮʘʤ, ʩ 

37 ʧʦ 48. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʩʪʳʤ ʢʦʧʠʨʦʚʘʥʠʝʤ ɸ53:ɸ64 ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʚʩʪʘʚʢʦʡ 

ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ A70:L70. 

ʊʦʯʥʦ ʪʘʢ ʞʝ ʚʩʪʘʚʴʪʝ ʩʧʝʮʠʘʣʴʥʦʡ ʚʩʪʘʚʢʦʡ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ 

ʩʮʝʥʘʨʠʷ ʩʧʨʦʩʘ ʚ A71:L71. ʏʪʦʙʳ ʚʩʪʘʚʠʪʴ ʚʪʦʨʦʡ ʩʮʝʥʘʨʠʡ, ʢʣʠʢʥʠʪʝ ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ 

ʤʳʰʢʠ ʥʘ ʩʪʨʦʢʝ 71 ʠ ʚʳʙʝʨʠʪʝ çɺʩʪʘʚʠʪʴè - ʪʘʢ ʧʦʷʚʠʪʩʷ ʧʫʩʪʘʷ ʩʪʨʦʢʘ 71. ʊʝʧʝʨʴ ʚʦʩ-

ʧʦʣʴʟʫʡʪʝʩʴ ʩʧʝʮʠʘʣʴʥʦʡ ʚʩʪʘʚʢʦʡ ʠ ʟʘʧʦʣʥʠʪʝ ʝʝ ʜʨʫʛʠʤʠ ʩʠʤʫʣʠʨʦʚʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʩʧʨʦʩʘ (ʦʥʠ ʜʦʣʞʥʳ ʙʳʣʠ ʦʙʥʦʚʠʪʴʩʷ, ʢʦʛʜʘ ʚʳ ʚʩʪʘʚʣʷʣʠ ʧʨʝʜʳʜʫʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ). 



 

 

 
 



 

 

  



 

 

    

 



 

 

ʄʦʞʝʪʝ ʧʨʦʜʦʣʞʘʪʴ ʚʳʧʦʣʥʷʪʴ ʵʪʫ ʦʧʝʨʘʮʠʶ, ʧʦʢʘ ʫ ʚʘʩ ʥʝ ʙʫʜʝʪ ʩʪʦʣʴʢʦ ʩʮʝʥʘʨʠʝʚ 

ʙʫʜʫʱʝʛʦ ʩʧʨʦʩʘ, ʩʢʦʣʴʢʦ ʚʘʤ ʭʦʯʝʪʩʷ. ʇʨʦʮʝʩʩ, ʙʝʟʫʩʣʦʚʥʦ, ʫʪʦʤʣʷʝʪ? ʊʦʛʜʘ ʙʳʩʪʨʝʥʴʢʦ 

ʟʘʧʠʰʠʪʝ ʤʘʢʨʦʩ. 

ʂʘʢ ʠ ʚ ʛʣʘʚʝ 7, ʧʨʦʜʝʣʘʡʪʝ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

Å ɺʩʪʘʚʢʘ ʧʫʩʪʦʡ ʩʪʨʦʢʠ 71. 

Å ʂʦʧʠʨʦʚʘʥʠʝ ɺ53:ɺ64. 

Å ʉʧʝʮʠʘʣʴʥʘʷ ʚʩʪʘʚʢʘ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʩʪʨʦʢʫ 71. 

Å ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ʦʩʪʘʥʦʚʢʠ ʟʘʧʠʩʠ. 

ɿʘʧʠʩʘʚ ʵʪʠ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ, ʚʳ ʤʦʞʝʪʝ ʥʘʞʠʤʘʪʴ ʥʘ ʩʩʳʣʢʠ ʤʘʢʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʚʘʤ 

ʥʨʘʚʷʪʩʷ ʩʥʦʚʘ ʠ ʩʥʦʚʘ, ʧʦʢʘ ʫ ʚʘʩ ʥʝ ʦʢʘʞʝʪʩʷ ʪʦʥʥʘ ʩʮʝʥʘʨʠʝʚ. ʄʦʞʝʪʝ ʜʘʞʝ 

ʧʦʜʝʨʞʘʪʴ ʦʜʥʫ ʢʥʦʧʢʫ ʥʘʞʘʪʦʡ - ʪʘʢʘʷ ʪʳʩʷʯʘ ʩʮʝʥʘʨʠʝʚ ʚʘʩ ʪʦʞʝ ʚʧʦʣʥʝ ʫʩʪʨʦʠʪ.  
 

 



 

 



 

 

ɺ ʟʘʚʝʨʰʝʥʥʦʤ ʚʠʜʝ ʚʘʰʘ ʪʘʙʣʠʮʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʭʦʞʝʡ ʥʘ ʨʠʩ. 44. 

ʊʝʧʝʨʴ ʫ ʚʘʩ ʝʩʪʴ ʩʮʝʥʘʨʠʠ ʥʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʠ ʚʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ 

PERCENTILE/ʇɽʈʉɽʅʊʀʃʔ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʛʨʘʥʠʮʳ ʚ ʩʝʨʝʜʠʥʝ 95 % 

ʩʮʝʥʘʨʠʝʚ ʠ ʩʦʟʜʘʪʴ ʠʥʪʝʨʚʘʣ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘʜ ʤʝʩʷʮʝʤ 37 ʚ ɸ66 ʧʦʤʝʩʪʠʪʝ ʬʦʨʤʫʣʫ: 

=PERCENTILE(A71:A1070,0.975)  

=ʇɽʈʉɽʅʊʀʃʔ(A71:A1 070,0.975)  

ʕʪʦ ʜʘʩʪ ʚʘʤ 97,5-ʡ ʧʝʨʩʝʥʪʠʣʴ ʩʧʨʦʩʘ ʥʘ ʜʘʥʥʳʡ ʤʝʩʷʮ. ɺ ʤʦʝʡ ʪʘʙʣʠʮʝ ʦʥ 

ʧʦʣʫʯʘʝʪʩʷ ʦʢʦʣʦ 264. ɸ ʚ ɸ67 ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 2,5-ʡ ʧʝʨʩʝʥʪʠʣʴ: 
=PERCENTILE( A71: A1070,0.025)  

=ʇɽʈʉɽʅʊʀʃʔ(A71:A1070, 0.025)  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ: ʷ ʠʩʧʦʣʴʟʫʶ ʠʥʪʝʨʚʘʣ ɸ71:ɸ1070 ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʫ ʤʝʥʷ 1000 

ʩʠʤʫʣʠʨʦʚʘʥʥʳʭ ʩʮʝʥʘʨʠʝʚ. ɺʳ ʤʦʞʝʪʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʥʘʜʝʷʪʴʩʷ ʥʘ ʧʨʦʚʦʨʩʪʚʦ ʚʘʰʝʛʦ 

ʫʢʘʟʘʪʝʣʴʥʦʛʦ ʧʘʣʴʮʘ. ɽʩʣʠ ʩʧʨʦʩʠʪʝ ʤʝʥʷ, ʷ ʩʢʘʞʫ, ʯʪʦ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ 

ʧʨʠʤʝʨʥʦ ʥʘ 224. 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ, ʭʦʪʷ ʧʨʦʛʥʦʟ ʥʘ ʤʝʩʷʮ 37 ʨʘʚʝʥ 245, 95 %-ʥʳʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʚʘʣ - ʦʪ 224 ʜʦ

 264. 

 

ʈʘʩʪʷʥʫʚ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʧʝʨʩʝʥʪʠʣʝʡ ʜʦ ʤʝʩʷʮʘ 48 ʚ ʩʪʦʣʙʮʝ L, ʚʳ ʧʦʣʫʯʠʪʝ ʧʦʣʥʳʡ 

ʠʥʪʝʨʚʘʣ (ʨʠʩ. 45). ʊʝʧʝʨʴ ʝʩʪʴ ʯʪʦ ʧʝʨʝʜʘʪʴ ʥʘʯʘʣʴʥʠʢʫ: ʩʢʨʦʤʥʳʡ ʦʪʯʝʪ ʠ, ʝʩʣʠ ʭʦʪʠʪʝ, 

ʧʨʦʛʥʦʟ! ʉʤʝʣʦ ʟʘʤʝʥʷʡʪʝ 0,025 ʠ 0,975 ʥʘ 0,05 ʠ 0,95 ʜʣʷ 90 %-ʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠʣʠ 0,1 ʠ 

0,9 ʜʣʷ 80 %-ʥʦʛʦ, ʠ ʪ. ʜ. 

Диаграмма с областями для пущего эффекта 

ʕʪʦʪ ʧʦʩʣʝʜʥʠʡ ʰʘʛ ʥʝ ʦʙʷʟʘʪʝʣʝʥ, ʥʦ ʦʙʳʯʥʦ ʧʨʦʛʥʦʟʳ ʩ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʠʥʪʝʨʚʘ-



 

 

ʣʦʤ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʥʝʢʠʭ ʜʠʘʛʨʘʤʤ ʩ ʦʙʣʘʩʪʷʤʠ. ʊʘʢʫʶ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠ ʚ Excel. 

ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʣʠʩʪ ʠ ʥʘʟʦʚʠʪʝ ʝʛʦ Fan Chart. ɺʩʪʘʚʴʪʝ ʚ ʧʝʨʚʫʶ ʝʛʦ ʩʪʨʦʢʫ ʤʝʩʷʮʳ 

ʩ 37 ʧʦ 48, ʘ ʚʦ ʚʪʦʨʫʶ - ʟʥʘʯʝʥʠʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠʟ ʩʪʨʦʢʠ 

66 ʚʢʣʘʜʢʠ PredictionsIntervals. ɺ ʪʨʝʪʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʚʩʪʘʚʢʦʡ ʧʦʤʝʩʪʠʪʝ 

ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʢʫʱʝʛʦ ʧʨʦʛʥʦʟʘ ʠʟ ʚʢʣʘʜʢʠ HoltWintersSeasonal. ɺ 

ʯʝʪʚʝʨʪʫʶ - ʟʥʘʯʝʥʠʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠʟ ʩʪʨʦʢʠ 67 ʪʘʙʣʠʮʳ ʩ 

ʠʥʪʝʨʚʘʣʘʤʠ. 

ʀʪʘʢ, ʫ ʥʘʩ ʝʩʪʴ ʤʝʩʷʮʳ, ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʠʥʪʝʨʚʘʣʘ, ʧʨʦʛʥʦʟ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʠʥʪʝʨʚʘʣʘ, ʚʩʝ ʚ ʨʷʜ (ʨʠʩ.  46). 

 

 

 

 

ɺʳʜʝʣʠʚ A2:L4 ʠ ʚʳʙʨʘʚ çɼʠʘʛʨʘʤʤʫ ʩ ʦʙʣʘʩʪʷʤʠè ʠʟ ʤʝʥʶ ʜʠʘʛʨʘʤʤ Excel, ʚʳ 

ʧʦʣʫʯʘʝʪʝ ʪʨʠ ʩʧʣʦʰʥʳʝ ʦʙʣʘʩʪʠ, ʣʝʞʘʱʠʝ ʥʘ ʛʨʘʬʠʢʝ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ. ʂʣʠʢʥʠʪʝ ʧʨʘʚʦʡ 

ʢʥʦʧ 

ʢʦʡ ʤʳʰʠ ʥʘ ʦʜʥʦʡ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʥʘʞʤʠʪʝ çɺʳʙʨʘʪʴ ʜʘʥʥʳʝè. ʀʟʤʝʥʠʪʝ ʥʘʟʚʘ-

ʥʠʝ ʦʩʠ ʍ ʥʘ ʦʜʥʦ ʠʟ ʩʝʨʠʠ ɸ1 :L1, ʯʪʦʙʳ ʥʘ ʛʨʘʬʠʢʝ ʦʪʦʙʨʘʞʘʣʠʩʴ ʧʨʘʚʠʣʴʥʳʝ ʤʝʩʷʮʳ. 

ʊʝʧʝʨʴ ʢʣʠʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʩʝʨʠʶ ʥʠʞʥʠʭ ʛʨʘʥʠʮ ʠ ʦʪʬʦʨʤʘʪʠʨʫʡʪʝ 

ʠʭ, ʯʪʦʙʳ ʮʚʝʪ ʷʯʝʝʢ ʙʳʣ ʙʝʣʳʤ. ʋʙʝʨʠʪʝ ʣʠʥʠʠ ʨʘʟʤʝʪʢʠ ʛʨʘʬʠʢʘ, ʮʝʣʦʩʪʥʦʩʪʠ ʨʘʜʠ. 

ʅʝʩʪʝʩʥʷʡʪʝʩʴ ʜʦʙʘʚʣʷʪʴ ʥʘʟʚʘʥʠʷ ʦʩʝʡ ʠ ʧʦʜʧʠʩʠ. ʊʘʢ ʧʦʣʫʯʘʝʪʩʷ ʜʠʘʛʨʘʤʤʘ ʩ 

ʦʙʣʘʩʪʷʤʠ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ. 47. 



 

 

  



 

 

 

ʉʘʤʦʝ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʚ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ ʪʦ, ʯʪʦ ʦʥʘ ʧʝʨʝʜʘʝʪ ʠ ʧʨʦʛʥʦʟ, ʠ ʠʥʪʝʨʚʘʣʳ 

ʥʘ ʦʜʥʦʡ ʧʨʦʩʪʦʡ ʢʘʨʪʠʥʢʝ ʅʘ ʛʨʘʬʠʢʝ ʝʩʪʴ ʜʚʘ ʠʥʪʝʨʝʩʥʳʭ ʤʦʤʝʥʪʘ: 

Å ʇʦʛʨʝʰʥʦʩʪʴ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʥʦʚʠʪʩʷ ʰʠʨʝ. ɺ ʵʪʦʤ ʝʩʪʴ ʩʤʳʩʣ. ʅʝʫʚʝʨʝʥʥʦʩʪʴ 
ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʤʝʩʷʮʝʤ. 

Å ʊʦʯʥʦ ʪʘʢ ʞʝ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʩʪʝʪ ʠ ʚ ʯʘʩʪʷʭ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʧʝʨʠʦʜʳ ʩʝʟʦʥʥʦʛʦ 
ʧʦʚʳʰʝʥʠʷ ʩʧʨʦʩʘ. ʉ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʧʘʜʝʥʠʝʤ ʧʦʛʨʝʰʥʦʩʪʴ ʩʞʠʤʘʝʪʩʷ. 

  

ɺʳ ʦʩʚʦʠʣʠ ʥʦʚʳʝ ʪʝʭʥʠʢʠ ʠ ʧʨʠʝʤʳ: 

 
ü ʧʨʦʩʪʦʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ; 

ü ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʚʝʨʢʠ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʥʘ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, 

ʯʪʦʙʳ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʣʠʥʝʡʥʦʤ ʪʨʝʥʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ; 

ü ʭʦʣʪʦʚʩʢʦʤ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʪʨʝʥʜʘ; 

ü ʨʘʩʯʝʪ ʘʚʪʦʢʦʨʨʝʣʷʮʠʡ ʠ ʧʦʩʪʨʦʝʥʠʝ ʢʦʨʨʝʣʦʛʨʘʤʤʘ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ü ʟʥʘʯʝʥʠʷʤʠ; 

ü ʚʳʧʦʣʥʝʥʠʝ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ 

ʍʦʣʪʘ - ɺʠʥʪʝʨʩʘ ʩ ʧʦʤʦʱʴʶ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ 2 * 12; 

ü ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʛʣʘʞʠʚʘʥʠʝʤ ʍʦʣʪʘ - ɺʠʥʪʝʨʩʘ; 

ü ʩʦʟʜʘʥʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʠʥʪʝʨʚʘʣʦʚ ʚʦʢʨʫʛ ʧʨʦʛʥʦʟʘ ʩ ʧʦʤʦʱʴʶ 
ʩʠʤʫʣʷʮʠʠ ʄʦʥʪʝ-ʂʘʨʣʦ; 

ü ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʠʥʪʝʨʚʘʣʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩ ʦʙʣʘʩʪʷʤʠ. 


