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ÃÓÐÓËÌÀÑÛ 

 
ÇßÐÁÈÉÅÂÀ Í.Ô. 

 
Àçÿðáàéúàí åëìè-òÿäãèãàò âÿ ëàéèùÿ-àõòàðûø åíåðýåòèêà èíñòèòóòó 

 
Ìÿãàëÿäÿ äèñïåò÷åð úÿäâÿëëÿðèíäÿí ýþòöðöëìöø èíôîðìàñèéà ÿñàñûíäà åíåðýåòèê ñèñòåìèí 
åëåêòðèê òÿëÿáàòûíûí õàðàêòåðèê ãðàôèêëÿðèíèí ãóðóëìàñû àðäûúûëëûüûíà áàõûëìûøäûð. Áó çàìàí 
åíåðæèñèñòåìäÿ åíåðæèéÿ îëàí òÿëÿáàòûí åùòèìàë õàðàêòåðè íÿçÿðÿ àëûíûð, ÿñàñëàíäûðûëûð âÿ ùÿð 
ñààò ö÷öí éöêöí äÿéèøìÿñèíèí åùòèìàë äèàïàçîíó âåðèëèð. 2005-úè èëèí ãûø âÿ éàé àéëàðû ö÷öí 
àêòèâ âÿ ðåàêòèâ ýöúÿ ýþðÿ åëåêòðèê òÿëÿáàòûíûí åùòèìàë ãðàôèêëÿðè òÿéèí åäèëìèøäèð. 

 
Åíåðæèñèñòåìèí èø ðåæèìëÿðèíèí ùåñàáû, àíàëèçè âÿ èäàðÿ åäèëìÿñè ö÷öí áöòöí äöéöí 

íþãòÿëÿðèíèí åëåêòðèê èñòåùëàê éöê ãðàôèêëÿðè òÿëÿá îëóíóð. Åíåðæèñèñòåìèí òÿëÿáàòûíûí úÿìè 
éöêö ùÿð ýöíöí ùÿð ñààòûíäà åëåêòðèê òÿëÿáàòûíûí áöòöí äöéöíëÿðè öçðÿ éöêëÿðèí úÿìè êèìè 
òÿñâèð åäèëèð. Ìÿëóì îëäóüó êèìè åëåêòðèê åíåðæè òÿëÿáàò÷ûëàðûíû àøàüûäàêû ÿñàñ ãðóïëàðà áþëìÿê 
îëàð [1,2]:  
1) ñÿíàéå ìöÿññèñÿëÿðè; 2) òèêèíòè; 3) åëåêòðèê íÿãëèééàòû; 4) êÿíä òÿñÿððöôàòû; 5) ìÿèøÿò 
òÿëÿáàò÷ûëàðû âÿ øÿùÿðëÿðÿ, ãÿñÿáÿëÿðÿ õèäìÿò åäÿí ñôåðà; 6) åëåêòðèê ñòàíñèéàëàðûíûí õöñóñè 
ñÿðôèééàòû. Åëåêòðèê åíåðæè ãÿáóëåäèúèëÿðè — àñèíõðîí åëåêòðèê ìöùÿððèêëÿðè, åëåêòðèê ñîáàëàðû, 
åëåêòðîòåðìèê, åëåêòðîëèç âÿ ãàéíàã ãóðüóëàðû, èøûãëàíìà âÿ ìÿèøÿò úèùàçëàðû, êîíäåíñèîí âÿ 
ñîéóäóúó ãóðüóëàð, ðàäèî âÿ òåëå-ãóðüóëàð, õöñóñè òÿéèíàòëû òèááè âÿ äèýÿð ãóðüóëàðäûð.  

Åëåêòðèê åíåðæèñèíèí àéðû-àéðû ìöÿññèñÿëÿð, øÿùÿð âÿ ãÿñÿáÿëÿðèí ÿùàëèñè òÿðÿôèíäÿí 
èñòåùëàêû èë âÿ  ñóòêà ÿðçèíäÿ ãåéðè-áÿðàáÿðäèð.  Áó äà îíóíëà èçàù îëóíóð êè, ìöÿññèñÿ áèð, èêè 
âÿ ö÷ íþâáÿëè èø ðåæèìèíäÿ ìöõòÿëèô éöêëÿ èøëÿéèð, íþâáÿëÿð àðàñûíäà ôàñèëÿëÿð îëóð, éàé 
âàõòûíäà âÿ áàéðàì ýöíëÿðèíäÿ èø ðåæèìè äÿéèøèð, ùÿì÷èíèí , õàðèúè ôàêòîðëàð: ñóòêà ÿðçèíäÿ 
ýöíöí óçóí îëìàñû, ùàâàíûí òåìïåðàòóðó âÿ ñ. òÿñèð åäèð. Ùèññ åäèëÿúÿê ãÿäÿð ãåéðè-áÿðàáÿð 
éöê äàøûéàí- èøûãëàíäûðûúû ãóðüóëàðäûð. Áóíëàðäà éöê ãûø âàõòûíäà ñÿùÿð âÿ àõøàì ÷àüû àðòûð, 
ýöíäöç âÿ ýåúÿ ñààòëàðûíäà èñÿ àçàëûð, åëÿúÿ äÿ éàé âàõòûíäà. 

Åëåêòðèê åíåðæèñèíäÿí èñòèôàäÿ ðåæèìè éöê ãðàôèêè øÿêëèíäÿ - àêòèâ, ðåàêòèâ âÿ éà òàì 
ýöúöí çàìàíäàí àñûëûëûüû êèìè ýþñòÿðèëÿ áèëÿð. Ñóòêàëûã ãðàôèêëÿð ùÿôòÿíèí ìöõòÿëèô ýöíëÿðè âÿ 
èëèí ìöõòÿëèô ôÿñèëëÿðè (ãûø, éàé, éàç, ïàéûç)  ö÷öí ôÿðãëèäèð, åéíè çàìàíäà èëëèê ãðàôèêëÿð äÿ 
ôÿðãëèäèð.  

Íöìóíÿ êèìè ñóòêàëûã ãðàôèêëÿð àøàüûäàêû êèìè ãÿáóë åäèëÿ áèëÿð: øÿêèë 1à-äà èøûãëàíìà 
éöêö äàùà ÷îõ îëàí éàðûìñòàíñèéà; øÿêèë 1á-äÿ èêèíþâáÿëè éöíýöë ñÿíàéå ìöÿññèñÿñè; øÿêèë1ú-
äÿ ö÷íþâáÿëè íåôòàéûðìà çàâîäó.  

 

 
 
 
 

Øÿêèë 1. Åëåêòðèê åíåðæè òÿëÿáàò÷ûëàðûíûí ñóòêàëûã  ãðàôèêè: 
à)èøûãëàíìà éöêö äàùà ÷îõ îëàí éàðûìñòàíñèéà; á)èêèíþâáÿëè éöíýöë ñÿíàéå ìöÿññèñÿñè; 

ú)ö÷íþâáÿëè íåôòàéûðìà çàâîäó. 

b)a) c)



Ñóòêàëûã ãðàôèêèí õàðàêòåðèê êÿìèééÿòëÿðè áóíëàðäûð: ìàêñèìàë éöê Ïìàêñ, ìèíèìàë éöê  
Ïìèí, îðòà éöê Ïîð, ãåéðè-áÿðàáÿðëèê ÿìñàëû Êãá=Ïìèí/Ïìàêñ, äîëäóðìà ÿìñàëû Êäîë=Ïîð/Ïìàõ. 
Åíåðæèñèñòåìèí åëåêòðèê éöêëÿðèíèí òÿðêèáè âåðèëìèø èãòèñàäè ðàéîíäà õàëã òÿñÿððöôàòûíûí áó âÿ 
éà äèýÿð ñàùÿëÿðèíèí èíêèøàôûíäàí àñûëûäûð.  

Áóíëàðû íÿçÿðÿ àëàðàã åíåðæèñèñòåìèí òÿëÿáàò éöêöíö ìöøàùèäÿ åòìÿê âÿ ùÿãèãÿòÿ 
óéüóíëóüó òÿìèí åòìÿê ÷îõ ìöðÿêêÿáäèð. Íèñáÿòÿí ùÿãèãÿòÿ óéüóí âÿ ìÿùäóä ñàéäà îëàí 
ýþñòÿðèúèëÿð ìÿíáÿëÿðèí àêòèâ âÿ ðåàêòèâ ýöúëÿðèíèí ôàêòèêè ýåíåðàñèéàñû âÿ åíåðæèñèñòåìèí 
ñèñòåìëÿðàðàñû ÿëàãÿëÿð (ÑÀß) öçðÿ ýöú þòöðìÿëÿðèäèð. Áóíà ýþðÿ äÿ àêòèâ âÿ ðåàêòèâ ýöúÿ 
ýþðÿ åëåêòðèê òÿëÿáàò ãðàôèêëÿðèíè òÿðòèá åòìÿê ö÷öí äèñïåò÷åð èäàðÿëÿðèíäÿ òÿðòèá îëíìóø 
âåðèëÿíëÿðäÿí èñòèôàäÿ åòìÿê ëàçûìäûð. Äàùà äîüðóñó, äèñïåò÷åð èäàðÿñèíèí òÿãäèì åòäèéè 
ñóòêàëûã ãðàôèêëÿðèí àðàøäûðûëìàñû íÿòèúÿñèíäÿ õàðàêòåðèê äþâðëÿð (ãûø, éàç, éàé, ïàéûç âÿ ñ.) 
ö÷öí åëåêòðèê òÿëÿáàò ãðàôèêëÿðèíè ãèéìÿòëÿíäèðìÿê îëàð. Íèñáÿòÿí ýþçÿ ÷àðïàí ãðàôèê ãûø 
ìàêñèìóìóíóí âÿ éàé ìèíèìóìóíóí åëåêòðèê òÿëÿáàòëàðûäûð. Ãðàôèêëÿð ùÿì àêòèâ, ùÿì äÿ 
ðåàêòèâ ýöú ö÷öí òÿðòèá åäèëÿ áèëÿð. 

Ìàðàã äîüóðàí ãðàôèêëÿð ãûø (äåêàáð) âÿ éàé (èéóí) àéëàðûíäà èø âÿ èñòèðàùÿò ýöíëÿðè 
ö÷öí òÿðòèá åäèëìèø (àêòèâ âÿ ðåàêòèâ ýöúÿ ýþðÿ) ãðàôèêëÿðäèð. 

Ãûø âÿ éàé õàðàêòåðèê àéëàðû ö÷öí ýöíöí ùÿð áèð ñààòûíûí àêòèâ òÿëÿáàòû 
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ùàðàäà êè, è-àéûí ýöíö; æ-ýöíöí ñààòû; ê-ÈÅÑ-íûí ñàéû; ë-ÙÅÑ-íûí ñàéû; ì-ÑÀß-èí ñàéû, 
Ïýåí-åëåêòðèê ñòàíñèéàñûíûí ýåíåðàñèéà åòäèéè ýöú, Ïþòöð- ñèñòåìëÿðàðàñû ÿëàãÿëÿð öçðÿ ýöú 
þòöðìÿñèíèí ôàêòèêè ãðàôèêèíäÿí àëûíàí ýöú, Ïõñ-õöñóñè ñÿðôèééàòà ñÿðô åäèëÿí ýöú, ΔÏø- 
åíåðæèñèñòåìèí øÿáÿêÿñèíèí áàõûëàí ùèññÿñèíäÿ àêòèâ ýöú èòêèñèäèð; áó ýþñòÿðèúè ãÿðàðëàøìûø 
ðåæèìèí ùåñàáàò ïðîãðàìû âàñèòÿñèëÿ ùÿð áèð ðåæèì ö÷öí  ùåñàáëàíà áèëÿð. ×îõ äà áþéöê 
îëìàéàí õÿòà èëÿ ýöú èòêèñèíè ΔÏèæ=ô(Ïýåí(ÈÅÑ)èæê,   Ïýåí(ÙÅÑ)èæë,   Ïþòöðìÿ èæì) âÿ éà ΔÏèæ=ô(∑Ïáóð) 
ðåãðåññèéà òÿíëèéè öçðÿ äÿ ùåñàáëàíà áèëÿð. 

Åëåêòðèê ñòàíñèéàñûíäàí øÿáÿêÿéÿ þòöðöëÿí ýöú 
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Áóðàäà, Pýåí-ñòàíñèéàíûí õöñóñè ñÿðôèééàòûíà ñÿðô îëóíàí åíåðæèíè (ýöúö) ÷ûõìàã øÿðòè èëÿ 
åëåêòðèê ñòàíñèéàñûíûí øèíëÿðèíäÿí áóðàõûëàí (Ïáóð) ýöúäöð. 

Ðåàêòèâ ýöúÿ îëàí åëåêòðèê òÿëÿáàòû áåëÿäèð: 
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ùàðàäà êè, Ãýåí, ùõ- ùàâà õÿòëÿðè èëÿ ðåàêòèâ ýöúöí ýåíåðàñèéàñû. 
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Åëåêòðèê ñòàíñèéàñûíûí øèíëÿðèíäÿí ðåàêòèâ ýöúöí áóðàõûëûøû öçðÿ åíåðæèñèñòåìèí ðåàêòèâ 
ýöúÿ ýþðÿ åëåêòðèê òÿëÿáàò éöêö àøàüûäàêû êèìè îëàð: 
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Ãáóð, Ãþòöð áèëàâàñèòÿ ùÿð ýöí ö÷öí äèñïåò÷åð éöê ãðàôèêëÿðèíäÿí, ΔÃø, Ãýåí,ùõ èñÿ åëåêòðèê 
øÿáÿêÿñèíèí ãÿðàðëàøìûø ðåæèìèíèí ùåñàáàòûíäàí àëûíûð. Àäÿòÿí, ãÿðàðëàøìûø ðåæèìèí 
ùåñàáàòûíûí òèïèê ïðîãðàìëàðûíäà áó ýþñòÿðèúè öìóìèëÿøìèø úÿì øÿêëèíäÿ àëûíûð.  

Åëåêòðèê åíåðæè òÿëÿáàò÷ûëàðûíûí éöêö áèð ÷îõ ôàêòîðëàðäàí (ñóòêàíûí ñààòëàðû, ãûø, éàé 
ôÿñëè, âåðèëìèø çàìàí ìöääÿòèíäÿ åéíè âàõòäà ãîøóëìóø òÿëÿáàò÷ûëàðûí ñàéû âÿ îíëàð 
òÿðÿôèíäÿí ñÿðô åäèëÿí ýöú âÿ ñ.) àñûëûäûð âÿ îíà ýþðÿ äÿ î, òÿñàäöôè êÿìèééÿò ùåñàá åäèëèð. 
Ùÿòòà õàðàêòåðèê äþâð ö÷öí (ìÿñÿëÿí, ãûø âÿ éà éàé àéëàðû) áöòöí àé ÿðçèíäÿ ñóòêàëàðûí åéíè 
ñààòëàðûíäà éöêëÿð ñàáèò ãàëìûð âÿ òÿñàäöôè äÿéèøìÿ õàðàêòåðè àëûð, áó èñÿ åùòèìàë íþãòåéè-
íÿçÿðèíäÿí ïàéëàíìà ôóíêñèéàñû âÿ ïàéëàíìà ãàíóíó êèìè òÿñâèð åäèëèð [3]. Ïàéëàíìà 



ôóíêñèéàñûíûí Ô(õ) ãðàôèêè öìóìè ùàëäà àçàëìàéàí ôóíêñèéà øÿêëèíäÿäèð, îíóí äà ãèéìÿòè 0-
äàí áàøëàéûá 1-ÿ ãÿäÿð ÷àòûð, ìöÿééÿí íþãòÿëÿðäÿ èñÿ ôóíêñèéàäà ñû÷ðàéûøëàð äà áàø âåðÿ áèëÿð.  

 
Òÿñàäöôè êÿìèééÿòèí ìöìêöí ãèéìÿòëÿðèíèí ñàéûíûí àðòìàñû âÿ îíëàð àðàñûíäà èíòåðâàëûí 

àçàëìàñû èëÿ ïàéëàíìà ôóíêñèéàñû ôàñèëÿñèç õàðàêòåðÿ éàõûíëàøûð. Ïðàêòèêè ìÿñÿëÿëÿðèí ùÿëëè 
çàìàíû àäÿòÿí âåðèëìèø ñàùÿéÿ òÿñàäöôè êÿìèééÿòëÿðèí äöøìÿ åùòèìàëû òÿéèí åäèëèð, áó èñÿ 
ùÿìèí ñàùÿäÿ ïàéëàíìà ôóíêñèéàñûíûí àðòûìû èëÿ òÿéèí åäèëèð. Ôàñèëÿñèç ïàéëàíìà 
ôóíêñèéàñûíäàí àëûíàí òþðÿìÿ Ô′(õ)=ô(õ) ïàéëàíìàíûí ñûõëûüûäûð, àíúàã äèñêðåò òÿñàäöôè 
êÿìèééÿòëÿð ö÷öí èñÿ ïàéëàíìà ñûðàñûíäàí èñòèôàäÿ åäèëèð. 

Ïðàêòèêàäà ÿí ÷îõ ìàðàã êÿñá åäÿí íîðìàë ïàéëàíìà ãàíóíóäóð  (Ãàóññ ïàéëàíìà 
ãàíóíó). Òÿñàäöôö éöêëÿðèí âÿ éöê äöéöíëÿðèíäÿ ýÿðýèíëèéèí ïàéëàíìà ãàíóíó àäÿòÿí 
íîðìàë ïàéëàíìà ãàíóíóíà óéüèí ýÿëèð. Ëàêèí òÿñàäöôè êÿìèééÿòëÿðèí ïàðàìåòëÿðèíèí äàùà 
äöðöñò ãèéìÿòëÿíäèðèëìÿñè ö÷öí íîðìàë ãàíóíà óéüóíëóã éîõëàíìàëûäûð. Íîðìàë ïàéëàíìà 
ãàíóíóíóí åùòèìàë ñûõëûüû àøàüäàêû êèìè õàðàêòåðèçÿ åäèëèð:  
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ùàðàäà êè, ì — ðèéàçè ýþçëÿìÿ, σ-îðòà êâàäðàòèê ìåéëåòìÿäèð. 
Íîðìàë ãàíóí öçðÿ ïàéëàíìà ÿéðèñè ñèììåòðèê òÿïÿ øÿêëèíäÿäèð (øÿêèë 3).  
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-éÿ îëàí ìàêñèìàë îðäèíàòû õ=ì ãèéìÿòèíÿ óéüóíäóð; ì íþãòÿñèíäÿí 

àðàëàíäûãúà ïàéëàíìàíûí ñûõëûüû àøàüû äöøöð, ±=x  ∞ îëäóãäà èñÿ ÿéðè àñèìïòîòèê øÿêèëäÿ 
àáñèñ îõóíà éàõûíëàøûð. 

Ýþðöíäöéó êèìè íîðìàë ïàéëàíìà ãàíóíó ðèéàçè ýþçëÿìÿ— ì (òÿñàäöôè êÿìèééÿòëÿðèí 
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òÿéèí åäèëèð: 
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Øÿêèë 2. 



 
Ýþñòÿðèëÿí ýþñòÿðèúèëÿð ïàéëàíìàíûí ôàêòèêè ÿéðèëÿðèíäÿí òàïûëà áèëÿð. Íîðìàë ïàéëàíìà 

ãàíóíóíà óéüóíëóüóíóí éîõëàíûëìàñû ðàçûëàøìà êòèòåðèëÿðè èëÿ (χ2 Ïèðñîí êðèòåðèñè âÿ éà 
Êîëìîãîðîâ êðèòåðèñè) [3,4] éåðèíÿ éåòèðèëèð.  

Åíåðæèñèñòåìèí éöêëÿðèíÿ ýþðÿ ñòàòèñòèê ìàòåðèàëëàð ùÿð ñóòêà ö÷öí äèñïåò÷åð 
ãðàôèêëÿðèíäÿí òÿéèí åäèëèð. Áó âåðèëÿíëÿðÿ ñòàòèñòèê ýþðöíòö âÿ êîìïàêòëûã âåðìÿê ö÷öí 
ñòàòèñòèê ñûðà âÿ éà ùèñòîãðàììà ãóðóëóð (øÿêèë 4). 

 
 

                                          
 

Øÿêèë 4. Éöêëÿðèí ñòàòèñòèê ñûðà âÿ éà ùèñòîãðàììàñû 
Íîðìàë ïàéëàíìà ãàíóíóíóí ìþâúóäëóüó òÿñàäöôè êÿìèééÿòèí åùòèìàëûíûí åòèìàä 

èíòåðâàëûíû òÿéèí åòìÿéÿ èìêàí âåðèð.         
Íîðìàë ïàéëàíìà ãàíóíóíóí åòèìàä èíòåðâàëû  Ñòéöäåíò êðèòåðèñè [3]  èëÿ èôàäÿ  îëóíóð: 

Õ=Õîð±òβ⋅σ 
ùàðàäà êè, Õîð - ïàðàìåòðèí îðòà ãèéìÿòè, òβ - Ñòéöäåíò êðèòåðèñè, β åòèìàä åùòèìàëûíäàí âÿ 

ð ñÿðáÿñòëèê ùÿääèíäÿí àñûëûäûð âÿ [3] úÿäâÿëëÿðäÿí òàïûëûð, σ - òÿñàäöôè êÿìèééÿòèí îðòà 
ãèéìÿòèíäÿí îðòà êâàäðàòèê ìåéëåòìÿñèäèð. 

Éóõàðûäà ýþñòÿðèëÿíëÿðÿ ìöâàôèã îëàðàã åíåðæèñèñòåì öçðÿ åëåêòðèê òÿëÿáàò ãðàôèêèíèí 
ãóðóëìàñû àðäûúûëëûüû àøàüûäàêû øÿêèëäÿäèð: 

1. Ñóòêàëûã äèñïåò÷åð úÿäâÿëëÿðè ÿñàñûíäà õöñóñè ñÿðôèééàòà ñÿðô åäèëÿí ýöúö íÿçÿðÿ 
àëàðàã ãûø âÿ éàé àéëàðûíäà ùÿð åëåêòðèê ñòàíñèéàñûíûí ùÿð ñààò ö÷öí éöê úÿäâÿëè òÿðòèá åäèëèð. 

2. 1 áÿíäè ÿñàñûíäà åëåêòðèê ñòàíñèéàëàðûíäàí øÿáÿêÿéÿ þòöðöëÿí úÿìè ýöú (àêòèâ âÿ 
ðåàêòèâ) òÿéèí åäèëèð.  

f(x) 

0 m x 

πσ 2
1

 

Øÿêèë 3. Íîðìàë ãàíóí öçðÿ ñèììåòðèê 
 ïàéëàíìà ÿéðèñè  



3. Ñèñòåìëÿðàðàñû åíåðæè þòöðìÿ öçðÿ äèýÿð åíåðæè ñèñòåìÿ þòöðöëÿí (àëûíàí) ýöúöí óéüóí 
úÿäâÿëè òÿðòèá åäèëèð. 

4. 2 âÿ 3 áÿíäëÿðè ÿñàñûíäà ùÿð áèð çàìàí ìîìåíòè ö÷öí øÿáÿêÿäÿêè ýöú èòêèñè òÿéèí 
åäèëèð. Ùåñàáàòëàð åëåêòðèê øÿáÿêÿñèíèí ãÿðàðëàøìûø ðåæèìèíèí ùåñàáàò ïðîãðàìû ÿñàñûíäà âÿ éà 
åíåðæè ñèñòåìäÿ úÿìè ýåíåðàñûéà ýöúöíäÿí àñûëû îëàðàã ÿââÿëúÿäÿí òÿðòèá îëóíìóø ñòàòèñòèê 
ìîäåë (ðåãðåññèéà ìîäåëè) ÿñàñûíäà éåðèíÿ éåòèðèëèð. 

5. 2, 3, 4 áÿíäëÿðè ÿñàñûíäà èñòåùëàê îëóíàí éöêöí ýöú úÿäâÿëè òÿðòèá åäèëèð. 
6. 5 áÿíäè ÿñàñûíäà ñóòêàíûí ùÿð ñààòû ö÷öí åëåêòðèê òÿëÿáàòûíûí îðòà éöêö òÿéèí åäèëèð.  
7. 5 âÿ 6 áÿíäëÿðè ÿñàñûíäà äèñïåðñèéà Ä âÿ îðòà êâàäðàòèê ìåéëåòìÿ σ òÿéèí åäèëèð. 
8. 5 áÿíäè ÿñàñûíäà õàðàêòåðèê ñààòëàð ö÷öí (ìÿñÿëÿí, àõøàì ìàêñèìóìó, ýåúÿ 

ìèíèìóìó âÿ ñ.) éöêöí ïàéëàíìà åùòèìàëûíûí ùèñòîãðàììàñû ãóðóëóð. 
9. 6 áÿíäè ÿñàñûíäà ïàéëàíìàíûí íîðìàë ãàíóíà óéüóíëóüóíóí åùòèìàëû òÿéèí åäèëèð 

(Ïèðñîí êðèòåðèñè öçðÿ). 
10. 5 âÿ 6 áÿíäëÿðè ÿñàñûíäà ðèéàçè ýþçëÿìÿ âÿ îðòà êâàäðàòèê ìåéëåòìÿ êîððåêñèéà 

åäèëèð. ßýÿð 9 öçðÿ íîðìàë ïàéëàíìà ãàíóíóíà óéüóíëóã âàðñà, éÿíè, χ2 êðèòåðèñè 0,1-äÿí 
áþéöêäöðñÿ, îíäà 10 áÿíäè éåðèíÿ éåòèðèëìÿéÿ áèëÿð. 

11. Åòèìàä åùòèìàëûíûí ãÿáóë åäèëìèø β(ìèñàë ö÷öí, β=0,9-0,98) ãèéìÿòëÿðè öçðÿ 
Ñòéöäåíò êðèòåðèñè òβ òÿéèí åäèëèð. 

12. 9(10) âÿ 11 áÿíäëÿðè öçðÿ ñóòêàíûí ùÿð ñààòû ö÷öí åëåêòðèê òÿëÿáàò éöêöíöí åùòèìàë 
äèàïàçîíó òÿéèí îëóíóð. 

Áåëÿëèêëÿ, àêòèâ âÿ ðåàêòèâ ýöúëÿðÿ ýþðÿ åëåêòðèê òÿëÿáàò ãðàôèêëÿðè àøàüûäàêû õàðàêòåðèê 
ðåæèìëÿð ö÷öí  ãóðóëóð: 

1) áèð àé ö÷öí (ãûø-éàé) îðòà ãèéìòëÿðäÿí èáàðÿò ãðàôèê. 
2) àéûí (ãûø-éàé) èø ýöíëÿðè ö÷öí îðòà ãèéìòëÿðäÿí èáàðÿò ãðàôèê. 
3) àéûí (ãûø-éàé) áàéðàì âÿ èñòèðàùÿò ýöíëÿðè ö÷öí îðòà ãèéìòëÿðäÿí èáàðÿò ãðàôèê. 
4) éöêëÿðèí òÿñàäöôëèëèéèíè íÿçÿðÿ àëàí ùÿð ñààò ö÷öí ìàêñèìóì âÿ ìèíèìóì åùòèìàë 
éöêëÿðèí ãðàôèêè. 
Òÿðòèá åäèëìèø ãðàôèêëÿð ÿñàñûíäà òÿéèí åòìÿê îëàð: 
- åíåðæèñèñòåìèí òÿëÿáàò÷ûëàðûíûí ìàêñèìàë âÿ ìèíèìàë éöêëÿðèíè; 
- ãûø âÿ éàé àéëàðû, ùÿì÷èíèí áöòöí èë ö÷öí ìàêñèìàë éöêäÿí èñòèôàäÿ ñààòëàðûíû; 
- ìàêñèìàë èòêè ñààòëàðûíû; 
- ãðàôèêëÿðèí ãåéðè-áÿðàáÿðëèê ÿìñàëëàðûíû; 
- ãðàôèêëÿðèí äîëäóðìà ÿìñàëëàðûíû âÿ ñ. 
Ýþñòÿðèëìèø àðäûúûëëûã öçðÿ 2005-úè èëèí éàé (èéóí) âÿ ãûø (äåêàáð) àéëàðû ö÷öí åëåêòðèê 

òÿëÿáàò ãðàôèêè òÿðòèá åäèëìèøäèð. Ùåñàáàòûí àðäûúûëëûüûíû õàðàêòåðèçÿ åäÿí áÿçè âåðèëÿíëÿð âÿ 
àëûíìûø íÿòèúÿëÿð àøàüûäà âåðèëìèøäèð. 

Úÿäâÿë 1 âÿ 2-äÿ Ïîð âÿ Ãîð, σÏ âÿ σÃ àéûí ùÿð ýöíöíöí ìöÿééÿí ñààòëàðûíäàêû 
ãèéìÿòëÿðèíÿ ýþðÿ àøàüûäàêû èôàäÿëÿðäÿí òàïûëûá: 
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Íîðìàë ïàéëàíìàéà óéüóíëóã - χ2 ÿìñàëû ãûø àéûíûí àêòèâ ýöúöíÿ ýþðÿ ñààò 19-à óéüóí 
úÿäâÿë 1-äÿí áåëÿ ùåñàáëàíûá 

ì=3668,7                        σ=102,8 
Àøàüûäàêû ôîðìóëà èëÿ äöøìÿ åùòèìàëû òàïûëûð: 
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ùàðàäà êè, 1ii x,x +  - è-úè äÿðÿúÿíèí ñÿðùÿäëÿðèäèð. 

Ф* - [ 3]-öí úÿäâÿë 1-äÿí òàïûëûð. Ñîíðà íïè (í=31) òàïûëûï âÿ úÿäâÿë 3-äÿ éåðëÿøäèðèëèð. 
 

 
 



Úÿäâÿë 1. 2005-úè èëèí äåêàáð àéûíäà éöê ãðàôèêèíèí ýþñòÿðèúèëÿðè 

Ñààò Ïéöê îð σÏ 
β=0,98; òβ=2,46 

Ã éöê îð σÃ 

β=0,98; òβ=2,46 
Ïîð±òβσ Ãîð±òβσ 

1 2771,914 208,5334 3284,906 2258,922 1138,195 101,0345 1386,739 889,649
2 2240,338 140,4481 2585,841 1894,836 1062,501 114,4783 1344,117 780,884
3 2078,929 128,5088 2395,061 1762,798 1027,536 133,1327 1355,042 700,029
4 2037,414 127,2172 2350,369 1724,460 1010,418 133,6887 1339,292 681,543
5 2061,150 123,0727 2363,909 1758,391 1011,835 133,1352 1339,348 684,322
6 2362,274 115,4383 2646,253 2078,296 1048,521 128,9630 1365,770 731,271
7 3091,560 118,7941 3383,793 2799,326 1146,589 190,0568 1614,129 679,048
8 3421,634 100,1661 3668,043 3175,225 1435,506 72,2674 1613,283 1257,728
9 3414,878 122,7998 3716,965 3112,790 1437,428 72,2161 1615,080 1259,776

10 3133,913 164,7399 3539,173 2728,653 1431,323 71,6395 1607,556 1255,090
11 3012,765 189,7003 3479,427 2546,102 1429,713 71,7914 1606,320 1253,106
12 3170,521 174,9986 3601,018 2740,025 1433,731 72,2203 1611,393 1256,069
13 3265,180 164,6434 3670,203 2860,157 1435,164 72,6485 1613,879 1256,449
14 3196,124 190,1351 3663,856 2728,392 1434,259 71,9963 1611,370 1257,148
15 2912,348 225,9389 3468,158 2356,539 1428,650 73,8386 1610,293 1247,007
16 2895,761 215,7440 3426,492 2365,031 1398,547 91,0594 1622,553 1174,541
17 3212,277 196,8361 3696,493 2728,060 1401,094 90,5258 1623,787 1178,400
18 3647,793 108,8959 3915,677 3379,909 1423,447 103,4204 1677,861 1169,032
19 3668,777 102,8139 3921,699 3415,855 1427,539 107,2923 1691,478 1163,600
20 3693,342   72,4408 3871,547 3515,138 1514,202 80,3787 1711,933 1316,470
21 3672,191  96,5988 3909,824 3434,558 1513,915 80,2727 1711,386 1316,444
22 3648,477 100,1543 3894,856 3402,097 1515,153 77,9487 1706,907 1323,399
23 3556,102 117,7430 3845,749 3266,454 1508,958 77,8944 1700,578 1317,337
24 3341,458 182,7304 3790,974 2891,941 1498,346 85,2896 1708,159 1288,534

 
Úÿäâÿë 2. 2005-úè èëèí èéóí àéûíäà éöê ãðàôèêèíèí ýþñòÿðèúèëÿðè 

Ñààò Ïéöê îð σÏ 

β=0,98; òβ=2,46 Ãéöê îð σÃ β=0,98; òβ=2,46 

Ïîð±òβσ Ãîð±òβσ 
1 1875,864 66,8757 2040,378 1711,350 1062,066 90,6081 1284,962 839,169 
2 1635,369 59,1781 1780,948 1489,791 1040,528 81,9655 1242,163 838,892 
3 1512,737 71,6679 1689,040 1336,434 1037,665 85,2907 1247,480 827,849 
4 1470,576 78,8055 1664,437 1276,714 1037,164 85,5304 1247,569 826,759 
5 1471,880 77,4277 1662,352 1281,408 1037,164 85,5304 1247,569 826,759 
6 1621,794 86,4510 1834,464 1409,125 1037,616 85,8992 1248,928 826,303 
7 2105,358 83,4112 2310,549 1900,166 1097,741 85,4458 1307,938 887,544 
8 2283,549 55,3603 2419,735 2147,362 1248,679 37,0603 1339,847 1157,510 
9 2352,119 54,9026 2487,179 2217,058 1255,492 41,0926 1356,580 1154,404 
10 2305,327 61,5238 2456,675 2153,978 1255,442 40,4765 1355,015 1155,870 
11 2268,377 57,1757 2409,030 2127,725 1256,252 40,9512 1356,992 1155,512 
12 2330,535 64,9068 2490,206 2170,864 1256,252 40,9512 1356,992 1155,512 
13 2338,596 63,3389 2494,410 2182,782 1256,687 41,4014 1358,535 1154,840 
14 2240,371 60,5220 2389,255 2091,487 1251,776 38,8359 1347,312 1156,240 
15 2114,073 71,6545 2290,344 1937,803 1251,574 39,1111 1347,787 1155,360 
16 2063,494 94,6939 2296,442 1830,547 1239,312 44,8617 1349,672 1128,952 
17 2086,681 67,4050 2252,497 1920,865 1240,634 43,4747 1347,582 1133,687 
18 2157,545 84,2778 2364,869 1950,222 1245,252 45,3439 1356,798 1133,706 
19 2271,726 103,2692 2525,768 2017,683 1248,835 45,1974 1360,021 1137,649 
20 2413,296 87,3257 2628,117 2198,475 1297,366 45,8170 1410,076 1184,656 
21 2543,158 83,8967 2749,544 2336,772 1307,708 55,3219 1443,800 1171,616 
22 2779,598 61,3783 2930,589 2628,607 1329,971 64,7098 1489,157 1170,784 
23 2658,106 61,7589 2810,033 2506,179 1325,882 64,7276 1485,112 1166,652 
24 2302,217 83,5382 2507,721 2096,713 1309,762 65,5841 1471,099 1148,425 



Úÿäâÿë 3 Éöêëÿðèí àéëûã îðòà ñòàòèñòèê ýþñòÿðèúèëÿðè 
Èè 3400-

3465 
3465-
3530 

3530-
3595 

3595-
3660 

3660-
3725 

3725-
3790 

3790-
3855 

3855-
3920 

ìè 1 2 6 4 7 9 1 1 
íïè 0,6107 2,0367 4,6128 7,2292 7,3377 5,3382 2,6009 0,8959 
 

íïè-íèí àëûíìûø ãèéìÿòëÿðè ÿñàñûíäà Ïèðñîí êðèòåðèñè χ2 ÿìñàëûíû ùåñàáëàéàã: 
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Èíäè èñÿ ñÿðáÿñòëèê äÿðÿúÿñèíè òàïàã 
ð=k-ñ=8-3=5 

Áóðàäà, k-éöêëÿðèí äÿéèøìÿ äÿðÿúÿëÿðèíèí ñàéû, ñ-ãîéóëàí ÿëàãÿëÿðèí ñàéûäûð, áàõûëàí 
ñààò ö÷öí úÿäâÿë 3-ÿ ÿñàñÿí k=8, ñ=3 ãÿáóë åäèëèð. 
Ñÿðáÿñòëèê äÿðÿúÿñè ð=5 âÿ χ2 êðèòåðèñèíÿ ÿñàñÿí [ 3]-äÿí úÿäâÿë 4-ÿ ýþðÿ ï åùòèìàëû òàïûëûð. 

χ2=4,35  îëäóãäà  ï=0,50 
χ2=6,06  îëäóãäà  ï=0,30 

Àëûíàí ãèéìÿòëÿð áèçÿ èìêàí âåðèð äåéÿê êè, áåëÿ ïàéëàíìà íîðìàë ãàíóíà óéüóíäóð, éÿíè, 
0,1-äÿí áþéöê âÿ 0,5-0,3 àðàñûíäàäûð. 
Ãûø àéû ö÷öí àêòèâ âÿ ðåàêòèâ ýöúëÿðèí ãðàôèêëÿðè óéüóí îëàðàã øÿêèë 5 âÿ 6-äà âåðèëèá. 
Àêòèâ ýöúÿ àèä ãðàôèêëÿðäÿí:  ãåéðè-áÿðàáÿðëèê ÿìñàëû: 

Êã.á=Ïìèí / Ïìàõ 
Ãûø àéû ö÷öí 

Êã.á=Ï îð ìèí/ Ïîð ìàõ=2037,414 / 3693,342=0,55 
Êã.á=Ïìèí ìèí/ Ïìèí ìàõ=1724,46 / 3515,138=0,49 

Êã.á=Ïìàõ ìèí / Ïìàõ ìàõ=2350,369 / 3921,699=0,59 
Êã.á=0,55 (0,49÷0,59) 

Äîëäóðìà ÿìñàëû: 
Êäîë=Ïîð/Ïìàõ 

Ãûø àéû ö÷öí 
Êäîë=Ïîð / Ïìàõ=3062,797 / 3693,342=0,83 

Êäîë=Ïìèí îð / Ïìèí ìàõ=2705,165 / 3515,138=0,77 
Êäîë=Ïìàõ îð / Ïìàõ ìàõ=3420,429 / 3921,699=0,87 

Êäîë=0,83 (0,77÷0,87) 
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Øÿêèë 5 Ãûø àéû ö÷öí àêòèâ ýöúöí ãðàôèêëÿðè 

Ïîð

Ïîð-òβ⋅σ 

Ïîð+òβ⋅σ 



 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Øÿêèë 6 Ãûø àéû ö÷öí ðåàêòèâ ýöúöí ãðàôèêëÿðè 
 

_____________________  
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ПОСТРОЕНИЕ ГРАФИКА ВЕРОЯТНОСТНОГО  
ЭЛЕКТРОПОТРЕБЛЕНИЯ ЭНЕРГОСИСТЕМЫ 

 
ЗАРБИЕВА Н.Ф. 

 
В статье рассмотрен порядок построения характерных графиков электропотребления 
энергетической системы на основе доступной для пользования информации из 
диспетчерских ведомостей. При этом учитывается и обосновывается вероятностный 
характер электропотребления в энергосистеме и дается вероятностный диапазон 
изменения нагрузки каждого часа. Определены для зимы и лета 2005 года 
вероятностные графики электропотребления по активной и реактивной мощности.  
 

GRAPHING PROBABLE POWER CONSUMPTION POWER SYSTEMS 
 

ZARBIEVA N.F. 
 

In article the order construction characteristic schedules of a power consumption of a power 
system is considered on the basis of the information accessible to using from dispatching 
sheets. Thus it is taken into account and proved probable character of a power consumption in 
a power supply system and it is given probable range of change of loading of each hour. Are 
determined for winter and summer of 2005 probable schedules of a power consumption on 
active and reactive capacity.  
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