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ÂÐÅÌÅÍÍÎÉ ÏÐÎÃÍÎÇ ÄÍÅÉ ÏÅÐÅÕÎÄÀ ÒÅÌÏÅÐÀÒÓÐ

Äëÿ îñóùåñòâëåíèÿ âðåìåííîãî ïðîãíîçà îïðåäåëÿëèñü ðÿäû Ôóðüå äëÿ êàæäîãî èç ïàðàìåòðîâ
èññëåäîâàíèÿ. Äëÿ ïðîãíîçà èñïîëüçîâàëàñü ìîäåëü èç 20-òè ãàðìîíèê.

Äëÿ ïàðàìåòðîâ èññëåäîâàíèÿ:
1. Ïîðÿäêîâûé íîìåð (ñ íà÷àëà ãîäà) äíÿ

ïåðåõîäà ÷åðåç âåñåííèé íîëü ãðàäóñîâ;
2. Ïîðÿäêîâûé íîìåð (ñ íà÷àëà ãîäà) äíÿ

ïåðåõîäà ÷åðåç îñåííèé íîëü ãðàäóñîâ;
3. Ïîðÿäêîâûé íîìåð (ñ íà÷àëà ãîäà) äíÿ

ïåðåõîäà ÷åðåç âåñåííèå ïÿòü ãðàäóñîâ;
4. Ïîðÿäêîâûé íîìåð (ñ íà÷àëà ãîäà) äíÿ

ïåðåõîäà ÷åðåç îñåííèå ïÿòü ãðàäóñîâ�
áûëè ïîñòðîåíû ðÿäû Ôóðüå.

Ðàññìàòðèâàëñÿ âðåìåííîé äèàïàçîí 1966-
1996 ãîäû. Òî åñòü êàæäûé ïàðàìåòð èìåë ïå-
ðèîä Ò = 31 (ãîä).

Ïðè ïðîâåäåíèè ñïåêòðàëüíîãî àíàëèçà

íàõîäèëèñü ãàðìîíèêà ñ ìàêñèìàëüíûì çíà÷å-
íèåì àìïëèòóäû, åå ïåðèîä è ôàçà [1].

Äëÿ àïïðîêñèìàöèè ïðîöåññà èñïîëüçîâà-
ëàñü ìîäåëü ñ äâàäöàòüþ ãàðìîíèêàìè.

Äëÿ îñóùåñòâëåíèÿ ïðîãíîçà ïàðàìåòðà
èññëåäîâàíèÿ íà 1997, 1998� ãîäû íåîáõîäè-
ìî â ìîäåëü ïðîãíîçà ñ äâàäöàòüþ ãàðìîíèêà-
ìè ïîäñòàâèòü ñîîòâåòñòâåííî çíà÷åíèÿ t =
1997, 1998� è ïîñ÷èòàòü ïðîãíîçèðóåìîå çíà-
÷åíèå ïàðàìåòðà.

Äëÿ îñóùåñòâëåíèÿ ìåíåå òî÷íîãî ïðîãíî-
çà ìîæíî âîñïîëüçîâàòüñÿ ìîäåëüþ ñ îäíîé
ãàðìîíèêîé ñ ìàêñèìàëüíûì çíà÷åíèåì àìïëè-
òóäû.

Ìîäåëè äëÿ âðåìåííîãî ïðîãíîçà

Ïîêàçàòåëü � ïîðÿäêîâûé íîìåð
(ñ íà÷àëà ãîäà) äíÿ ïåðåõîäà ÷åðåç âåñåííèé

íîëü ãðàäóñîâ
Ìàêñèìàëüíàÿ ïî àìïëèòóäå ãàðìîíèêà � 5.
Ìîäåëü ïî ìàêñèìàëüíîé ãàðìîíèêå

Y(t) =   85,2920+(8,4613)*cos((2*pi*t/T)*5+
+(-3,2303))+

ãäå pi = 3,14, T - ïåðèîä ïðîöåññà = 31,00,
       ïåðèîä ãàðìîíèêè = 6,20; ôàçà = -3,230
Ìîäåëü ñ 20 ãàðìîíèêàìè
Y(t) =  85,2920+(5,3466)*cos((2*pi*t/T)*1+(-6,0739))+

 +(6,5823)*cos((2*pi*t/T)* 2+(-1,61))+
 +(7,6552)*cos((2*pi*t/T)* 3+(-4,50))+
 +(7,6938)*cos((2*pi*t/T)* 4+(-1,25))+
 +(8,4613)*cos((2*pi*t/T)* 5+(-3,23))+
 +(4,7856)*cos((2*pi*t/T)* 6+(-5,68))+
 +(4,4550)*cos((2*pi*t/T)* 7+(-1,51))+
 +(5,6910)*cos((2*pi*t/T)* 8+(-4,70))+
 +(1,8675)*cos((2*pi*t/T)* 9+(-1,80))+

 +(5,3826)*cos((2*pi*t/T)* 10+(-3,00))+
 +(5,1970)*cos((2*pi*t/T)* 11+(-6,19))+
 +(3,3120)*cos((2*pi*t/T)* 12+(-1,29))+
 +(2,9707)*cos((2*pi*t/T)* 13+(-5,01))+
 +(5,7092)*cos((2*pi*t/T)* 14+(-1,19))+
 +(4,8951)*cos((2*pi*t/T)* 15+(-3,73))+
 +(2,7410)*cos((2*pi*t/T)* 16+(-,14))+

 +(2,2721)*cos((2*pi*t/T)* 17+(-2,68))+
 +(3,6405)*cos((2*pi*t/T)* 18+(-4,87))+
 +(3,7371)*cos((2*pi*t/T)* 19+(-,69))+

Ïðîâåðêà ïî 20 ãàðìîíèêàì:
ñðåäíÿÿ àáñîëþòíàÿ îøèáêà = 5,2092
ñðåäíÿÿ îòíîñèòåëüíàÿ îøèáêà â %= 5,8068

Ïîêàçàòåëü - ïîðÿäêîâûé íîìåð (ñ íà÷àëà ãîäà)
äíÿ ïåðåõîäà ÷åðåç îñåííèé íîëü ãðàäóñîâ

 Ìàêñèìàëüíàÿ ïî àìïëèòóäå ãàðìîíèêà � 9
 Ìîäåëü ïî ìàêñèìàëüíîé ãàðìîíèêå
Y(t) =  116,0548+(12,3779)*cos((2*pi*t/T)* 9+(-,6047))+
ãäå pi = 3,14, T - ïåðèîä ïðîöåññà = 31,00,
        ïåðèîä ãàðìîíèêè = 3,44
        ôàçà = -,605
Ìîäåëü ñ 20 ãàðìîíèêàìè
Y(t) =  116,0548+(8,4880)*cos((2*pi*t/T)* 1+(-5,9049))+

 +(4,2605)*cos((2*pi*t/T)* 2+(-1,94))+
 +(9,4660)*cos((2*pi*t/T)* 3+(-4,81))+
 +(5,6500)*cos((2*pi*t/T)* 4+(-,70))+

 +(2,0177)*cos((2*pi*t/T)* 5+(-3,61))+
 +(4,9113)*cos((2*pi*t/T)* 6+(-5,62))+
 +(6,8522)*cos((2*pi*t/T)* 7+(-1,79))+
 +(7,2109)*cos((2*pi*t/T)* 8+(-4,06))+
 +(12,3779)*cos((2*pi*t/T)* 9+(-,60))+

 +(7,9404)*cos((2*pi*t/T)* 10+(-3,60))+
 +(9,1284)*cos((2*pi*t/T)* 11+(-5,47))+
 +(9,6904)*cos((2*pi*t/T)* 12+(-2,04))+
 +(7,4554)*cos((2*pi*t/T)* 13+(-4,73))+
 +(5,1887)*cos((2*pi*t/T)* 14+(-,96))+

 +(7,5089)*cos((2*pi*t/T)* 15+(-3,88))+
 +(4,7382)*cos((2*pi*t/T)* 16+(-,34))+

 +(5,0786)*cos((2*pi*t/T)* 17+(-2,27))+
 +(3,6173)*cos((2*pi*t/T)* 18+(-4,84))+
 +(2,6579)*cos((2*pi*t/T)* 19+(-,89))+

Ïðîâåðêà ïî 20 ãàðìîíèêàì:
ñðåäíÿÿ àáñîëþòíàÿ îøèáêà = 6,8474
ñðåäíÿÿ îòíîñèòåëüíàÿ îøèáêà â %= 5,6171
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Ïîêàçàòåëü - ïîðÿäêîâûé íîìåð (ñ íà÷àëà ãîäà)
äíÿ ïåðåõîäà ÷åðåç âåñåííèå ïÿòü ãðàäóñîâ

Ìàêñèìàëüíàÿ ïî àìïëèòóäå ãàðìîíèêà � 1
Ìîäåëü ïî ìàêñèìàëüíîé ãàðìîíèêå
Y(t) =  96,0077+(8,2817)*cos((2*pi*t/T)*1+(-5,8766))+
ãäå pi = 3,14, T - ïåðèîä ïðîöåññà = 31,00,
       ïåðèîä ãàðìîíèêè = 31,00
        ôàçà = -5,877

Ìîäåëü ñ 20 ãàðìîíèêàìè
Y(t) =  96,0077+(8,2817)*cos((2*pi*t/T)*1+(-5,8766))+

 +(5,3138)*cos((2*pi*t/T)* 2+(-1,69))+
 +(6,1725)*cos((2*pi*t/T)* 3+(-4,10))+
 +(7,6040)*cos((2*pi*t/T)* 4+(-1,17))+
 +(6,4277)*cos((2*pi*t/T)* 5+(-3,08))+
 +(6,3274)*cos((2*pi*t/T)* 6+(-5,69))+
 +(5,5855)*cos((2*pi*t/T)* 7+(-1,74))+
 +(5,2824)*cos((2*pi*t/T)* 8+(-4,58))+
 +(4,3472)*cos((2*pi*t/T)* 9+(-,96))+

 +(3,6030)*cos((2*pi*t/T)* 10+(-3,00))+
 +(5,5887)*cos((2*pi*t/T)* 11+(-6,15))+
 +(4,2253)*cos((2*pi*t/T)* 12+(-1,61))+
 +(4,4461)*cos((2*pi*t/T)* 13+(-4,97))+
 +(5,7092)*cos((2*pi*t/T)* 14+(-1,34))+
 +(5,2380)*cos((2*pi*t/T)* 15+(-3,53))+
 +(3,6674)*cos((2*pi*t/T)* 16+(-6,08))+
 +(4,0016)*cos((2*pi*t/T)* 17+(-2,63))+
 +(4,1553)*cos((2*pi*t/T)* 18+(-4,91))+
 +(4,1554)*cos((2*pi*t/T)* 19+(-,77))+

Ïðîâåðêà ïî 20 ãàðìîíèêàì:
ñðåäíÿÿ àáñîëþòíàÿ îøèáêà = 6,5652
ñðåäíÿÿ îòíîñèòåëüíàÿ îøèáêà â %= 6,4733

Ïîêàçàòåëü - ïîðÿäêîâûé íîìåð (ñ íà÷àëà
ãîäà) äíÿ ïåðåõîäà ÷åðåç îñåííèå ïÿòü ãðàäóñîâ

Ìàêñèìàëüíàÿ ïî àìïëèòóäå ãàðìîíèêà � 3
Ìîäåëü ïî ìàêñèìàëüíîé ãàðìîíèêå
Y(t) = 100,3420+(12,4129)*cos((2*pi*t/T)*3+(-4,5052))+
ãäå pi = 3,14, T - ïåðèîä ïðîöåññà = 31,00,
       ïåðèîä ãàðìîíèêè = 10,33
        ôàçà = -4,505

Ìîäåëü ñ 20 ãàðìîíèêàìè
Y(t) = 100,3420+(5,5715)*cos((2*pi*t/T)*1+(-5,8268))+

 +(3,9941)*cos((2*pi*t/T)* 2+(-2,29))+
 +(12,4129)*cos((2*pi*t/T)* 3+(-4,51))+
 +(3,6439)*cos((2*pi*t/T)* 4+(-5,46))+
 +(7,6813)*cos((2*pi*t/T)* 5+(-3,04))+
 +(9,2289)*cos((2*pi*t/T)* 6+(-5,92))+
 +(5,7625)*cos((2*pi*t/T)* 7+(-1,78))+
 +(5,6499)*cos((2*pi*t/T)* 8+(-4,29))+
 +(8,8721)*cos((2*pi*t/T)* 9+(-,74))+

 +(6,4339)*cos((2*pi*t/T)* 10+(-3,45))+
 +(3,6585)*cos((2*pi*t/T)* 11+(-5,88))+
 +(3,9790)*cos((2*pi*t/T)* 12+(-2,08))+
 +(6,4592)*cos((2*pi*t/T)* 13+(-4,85))+
 +(4,7125)*cos((2*pi*t/T)* 14+(-1,05))+
 +(6,9646)*cos((2*pi*t/T)* 15+(-3,43))+
 +(1,7390)*cos((2*pi*t/T)* 16+(-5,93))+
 +(3,7624)*cos((2*pi*t/T)* 17+(-2,35))+
 +(2,7806)*cos((2*pi*t/T)* 18+(-5,00))+
 +(3,6810)*cos((2*pi*t/T)* 19+(-,99))+

 Ïðîâåðêà ïî 20 ãàðìîíèêàì:
 ñðåäíÿÿ àáñîëþòíàÿ îøèáêà = 5,8920
 ñðåäíÿÿ îòíîñèòåëüíàÿ îøèáêà â %= 5,5943
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