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Êóðñ ÷èòàåòñÿ íà 8-ì ñåìåñòðå ñïåöèàëüíîñòè «ÏÎ»

Ëåêöèé - 28 ÷àñîâ

Ëàáîðàòîðíûõ - 42 ÷àñà

120 ÷àñîâ

Ýêçàìåí



	Ñïîñîáû ïðåäñòàâëåíèÿ è ìîäåëè ïîðîæäåíèÿ ýêñïåðèìåíòàëüíûõ äàííûõ è êëàñ-ñèôèêàöèÿ çàäà÷ îáðàáîòêè; ïðåîáðàçîâàíèå è êëàñòåðèçàöèÿ äàííûõ,ñíèæåíèå ðàçìåð-íîñòè; ðåãðåñèîííûå ìîäåëè; ìåòîä íàèìåíüøèõ êâàäðàòîâ; îöåíèâàíèå ïàðàìåòðîâ íå-ëèíåéíîé ðåãðåññèè; èíòåðïîëÿöèÿ è ñãëàæèâàíèå ýêñïåðèìåíòàëüíûõ äàííûõ ñïëàéí-ôóíêöèÿìè; áèáëèîòåêè ïðîãðàìì è ïàêåòû ïðîãðàìì îáðàáîòêè äàííûõ; îðãàíèçàöèÿ ïîëüçîâàòåëüñêîãî èíòåðôåéñà â àâòîìàòèçèðîâàííûõ ñèñòåìàõ îáðàáîòêè; âèçóàëèçàöèÿ äàííûõ: ìåòîäû, ñïîñîáû, àëãîðèòìû è ïðîãðàììíûå  ñðåäñòâà; àðõèòåêòóðà àâòîìàòè-çèðîâàííûõ ñèñòåì íàó÷íûõ èññëåäîâàíèé.









































ÎÁÐÀÁÎÒÊÀ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÛÕ ÄÀÍÍÛÕ ÍÀ ÝÂÌ



Ëåêöèÿ 1

	Îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ î ôóíêöèè ìåòîäîì èíòåðïîëÿöèè  ïî Ëàãðàíæó.

Ëåêöèÿ 2

	Îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ î ôóíêöèè ìåòîäîì èíòåðïîëÿöèè ïî Áåðíøòåéíó (ñëó÷àè ðàçìåðíîñòåé 1 è 2).

Ëåêöèÿ 3

	Ñãëàæèâàíèå ýêñïåðèìåíòàëüíûõ äàííûõ ñïëàéí-ôóíêöèÿìè.

Ëåêöèÿ 4

	Êëàñòåðèçàöèÿ äàííûõ. Ñíèæåíèå ðàçìåðíîñòè.

Ëåêöèÿ 5

	Ðåãðåññèîííûå ìîäåëè çàâèñèìîñòåé ìåæäó ñëó÷àéíûìè âåëè÷èíàìè. Ìåòîä íàèìåíüøèõ êâàäðàòîâ.

Ëåêöèÿ 6

	Ñòàòèñòè÷åñêèå îöåíêè ãåíåðàëüíîé ñîâîêóïíîñòè. Çàäà÷à îá îöåíêå êà÷åñòâà ïî âûáîðêå.

Ëåêöèÿ 7

	Ñëó÷àéíûå ïðîöåññû êàê ìîäåëè ïîðîæäåíèÿ äàííûõ. Ëèíåéíûå ìîäåëè ñëó÷àéíûõ ïðîöåññîâ.

Ëåêöèÿ 8

	Ïðîöåññû àâòîðåãðåññè è ñêîëüçÿùåãî ñðåäíåãî. Ñòàöèîíàðíîñòü è îáðàòèìîñòü.

Ëåêöèÿ 9

	Êîððåëÿöèîííàÿ ôóíêöèÿ ñëó÷àéíîãî ïðîöåññà. Âîññòàíîâëåíèå ìîäåëè ïî êîððåëÿöèîííîé ôóíêöèè.

Ëåêöèÿ 10

Çàäà÷à îá îïòèìèçàöèè îïðîñà âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà.



Ëåêöèÿ 11

	Ìåòîäèêà Âàëüäà ïðîâåðêè ãèïîòåçû î ñâîéñòâàõ ñëó÷àéíîé âåëè÷èíû.

Ëåêöèÿ 12

	Çàäà÷à ðàçëàäêè è å¸ ðåøåíèå ïî ýêñïåðèìåíòàëüíûì äàííûì.

Ëåêöèÿ 13

	Ïðîáëåìà ñòàòèñòè÷åñêîé èäåíòèôèêàöèè ìîäåëè ñëó÷àéíîãî ïðîöåññà è åå ðåøåíèå ïî ìåòîäèêå Âàëüäà.

                                                      Ëåêöèÿ 14

	Ïðîáëåìà èäåíòèôèêàöèè ïåðåäàòî÷íîé ôóíêöèè è åå ðåøåíèå ïî ìåòîäó Âèííåðà-Õîïôà.















ÎÁÐÀÁÎÒÊÀ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÛÕ ÄÀÍÍÛÕ ÍÀ ÝÂÌ
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Ëàáîðàòîðíàÿ ðàáîòà 1

Èíòåðïîëÿöèÿ ôóíêöèé

	1.Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (1.01,4.87) ïî åå çíà÷åíèÿì, ïðèâåäåííûì â íèæåñëåäóþùåé òàáëèöå, è îöåíèòü ïîãðåøíîñòü ïîëó÷åííîãî ðåçóëüòàòà, ñ÷èòàÿ, ÷òî âñå ïðîèçâîäíûå ïî õ îãðàíè÷å-íû ÷èñëîì 5, à âñå ïðîèçâîäíûå ïî ó îãðàíè÷åíû ÷èñëîì 6:

 

             

Y\X�0.35�0.70�1.05�1.40�1.75�2.10�2.45�2.80�3.15��4.15�3.87�4.17�8.65�3.19�4.65�4.98�7.12�6.65�3.76��4.30�4.75�3.76�2.19�5.34�4.65�2.14�4.54�3.33�6.54��4.45�5.43�4.24�5.43�4.33�5.33�3.54�5.34�4.32�3.43��4.60�6.33�3.33�2.43�4.54�5.34�5.34�4.54�5.43�4.43��4.75�5.43�4.43�4.54�3.43�5.32�5.34�6.54�4.54�5.54��4.90�4.54�3.54�4.76�3.76�5.65�4.54�5.76�7.54�3.54��5.05�5.76�7.54�5.76�3.23�4.34�3.54�3.23�5.76�3.43��

	

	2. Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (3.87, 5.65) ïî åå çíà÷åíèÿì, ïðèâåäåííûì â íèæåñëåäóþùåé òàáëèöå:



x�3.03�3.87�2.76�3.45�3.54 �5.87�4.43�3.87�6.76�5.56�4.34�4.98�5.87�6.46�4.23��y�4.56�3.76�3.98�4.67�4.87�5.89�5.67�4.56�8.54�4.56�6.23�7.23�6.34�7.56�7.99��z�4.00�5.00�2.00�5.45�3.65�7.56�5.45�5.87�7.56�3.67�5.99�5.00�9.66�5.77�7.00��

Ëàáîðàòîðíàÿ ðàáîòà 2

Ðàâíîìåðíîå ïðèáëèæåíèå

	Â íèæåïðèâåäåííîé òàáëèöå çàäàíû òî÷êè íåêîòîðîé ãëàäêîé ïîâåðõíîñòè z=z(x,y). Òðåáóåòñÿ ïîñòðîèòü ïîëèíîì Áåðíøòåéíà, àïïðîêñèìèðóþùèé  çàäàííóþ ïîâåðõíîñòü, è îöåíèòü ïîãðåøíîñòü àïïðîêñèìàöèè:



x�2.31�2.65�3.12�3.67�3.99�4.34�4.89�5.34�5.87�6.88�7.13�7.45�7.89�8.41�8.95��y�7.34�5.54�6.24�3.76�4.98�3.67�8.35�7.55�4.45�3.54�5.34�5.76�7.43�5.65�6.34��z�3.98�4.54�3.76�3.45�4.34�5.34�3.45�2.34�4.54�4.34�3.76�4.34�3.34�5.76�4.56�� 
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Ñïëàéíû

	Ïî ïðèâåäåííîé íèæå òàáëèöå çíà÷åíèé ôóíêöèè òðåáóåòñÿ ïîñòðîèòü êâàäðàòè÷íûé ñïëàéí, êîòîðûé â òî÷êå x=0.3  ðàâåí 2.67 è êîòîðûé â êàæäîé äàííîé òî÷êå èìååò ïåðâóþ ïðîèçâîäíóþ, ðàâíóþ ðåçóëüòàòó ÷èñëåííîãî äèôôåðåíöèðîâàíèÿ äàííîé ôóíêöèè â äàííîé òî÷êå 

  

x�0�0.3�0.6�0.9�1.2�1.5�1.8�2.1�2.4�2.7��f(x)�3.76�2.67�2.84�1.17�2.39�4.98�5.28�5.91�4.27�3.44��	

Îòâåò ðàñïå÷àòàòü â àíàëèòè÷åñêîì è ãðàôè÷åñêîì âàðèàíòàõ.
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Êëàñòåðèçàöèÿ äàííûõ

	1. Ïóñòü x=(x1,...,x9) - ñëó÷àéíàÿ 9-ìåðíàÿ âåëè÷èíà, êîîðäèíàòû êîòîðîé ðàñïðåäåëå-íû ðàâíîìåðíî â èíòåðâàëå (3,8). Ïðîèçâåñòè 50 åå ðåàëèçàöèé è ðàñïðåäåëèòü èõ íà ìèíè-ìàëüíîå ÷èñëî êëàñòåðîâ, êàæäûé èç êîòîðûõ ïîìåùàåòñÿ â ñôåðå ðàäèóñà 0.15.



Íàéòè ìèíèìàëüíîå ÷èñëî ãèïåðïëîñêîñòåé A1x1+...+A9x9=0, ñîäåðæàùèõ â ñî-

âîêóïíîñòè âñå òå ðåàëèçàöèè ñëó÷àéíîé âåëè÷èíû x, î êîòîðûõ  èäåò ðå÷ü â ïðåäûäóùåé çàäà÷å.
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Ìîäåëè ðåãðåññèè

	Èìåþòñÿ äâóìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�=(�SYMBOL 120 \f "Symbol" \s 11�x�1,�SYMBOL 120 \f "Symbol" \s 11�x�2) è äâóìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 104 \f "Symbol" \s 11�h�=(�SYMBOL 104 \f "Symbol" \s 11�h�1,�SYMBOL 104 \f "Symbol" \s 11�h�2), î êîòîðîé èçâåñòíî, ÷òî ñóùåñòâóåò íåêàÿ ôóíêöèîíàëüíàÿ çàâèñèìîñòü �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�). Êðîìå òîãî, äàíà òàáëèöà çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x� è ñîîòâåòñòâóþùèõ èì çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 104 \f "Symbol" \s 11�h� (ñì.íèæå). Òðåáóåòñÿ íàéòè ñðåäè ìíîãî÷ëåíîâ îò äâóõ ïåðåìåííûõ, ñòåïåíü êîòîðûõ ïî ñîâîêóïíîñòè ïåðåìåííûõ íå ïðåâîñõîäèò 7, òàêèå äâà ìíîãî÷ëåíà

 �SYMBOL 106 \f "Symbol" \s 11�j�1(x,y) è   �SYMBOL 106 \f "Symbol" \s 11�j�2(x,y), ÷òî ðåãðåññèÿ �SYMBOL 106 \f "Symbol" \s 11�j�=(�SYMBOL 106 \f "Symbol" \s 11�j�1,�SYMBOL 106 \f "Symbol" \s 11�j�2) íàèëó÷øèì îáðàçîì ïðèáëèæàåò çàâèñèìîñòü

 �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�).



Òàáëèöà çíà÷åíèé ñëó÷àéíûõ âåëè÷èí �SYMBOL 120 \f "Symbol" \s 11�x�,�SYMBOL 104 \f "Symbol" \s 11�h�

(÷èñëà ÷åðåç çàïÿòóþ â êëåòêàõ òàáëèöû îçíà÷àþò

ïàðó (�SYMBOL 104 \f "Symbol" \s 9�h�1,�SYMBOL 104 \f "Symbol" \s 9�h�2))



�SYMBOL 120 \f "Symbol" \s 7.5�x�2\�SYMBOL 120 \f "Symbol" \s 7.5�x�1�1�2�3�4�-9�-6�-1�3�8�5�6�7�8�5�3��1�2,5�3,7�5,1�4,0�3,1�4,3�2,1�2,3�4,2�5,3�6,1�5,6�3,2�6,8�3,1��2�2,6�3,2 �6,7�5,3�5,9�0,4�3,2�5,6�4,6�3,2�4,2�1,8�5,2�6,7�1,3��3�8,4�5,0�0,3�4,7�4,9�4,2�6,4�7,5�0,0�3,2�5,7�8,6�4,5�2,4�3,4��4�3,2�2,5�6,7�2,3�6,8�4,3�5,6�7,8�4,5�3,6�3,2�6,5�7,4�5,6�4,3��
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Ñòàòèñòè÷åñêèå îöåíêè

ãåíåðàëüíîé ñîâîêóïíîñòè

	1. Èìååòñÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�, ðàñïåäåëåííàÿ ýêñïîíåíöèàëüíî ñ ïîêàçàòåëåì �SYMBOL 108 \f "Symbol" \s 11�l�=3. Òðåáóåòÿ ïîñòðîèòü åå êîìïüþòåðíûé èìèòàòîð, âû÷èñëèòü åãî ìàòåìàòè÷åñêîå îæèäà-íèå è äèñïåðñèþ è ñðàâíèòü èõ ñ ñîîòâåòñòâóþùè-ìè òåîðåòè÷åñêèìè õàðàêòåðèñòèêàìè âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�.

	2. Ïàðòèÿ èç 1000 èçäåëèé ñ÷èòàåòñÿ äåôåêòíîé è áðàêóåòñÿ, åñëè ÷èñëî áðàêîâàííûõ èçäåëèé â íåé ïðåâîñõîäèò 250; åñëè ÷èñëî áðàêîâàííûõ èçäåëèé íå ïðåâîñõîäèò180, òî ïàðòèÿ ñ÷èòàåòñÿ íåäåôåêòíîé è ïðèíèìàåòñÿ. Êàêèìè äîëæíû áûòü ïðèåìî÷íîå ÷èñëî �SYMBOL 110 \f "Symbol" \s 11�n� è îáúåì âûáîðêè n0, ÷òîáû âåðîÿòíîñòü  çàáðàêîâàòü íåäåôåêòíóþ ïàðòèþ áûëà íå áîëüøå 0.1?



Ëàáîðàòîðíàÿ ðàáîòà 7

Èìèòàöèÿ ñëó÷àéíûõ ïðîöåññîâ

è èõ õàðàêòåðèñòèê

	Ïîñòðîèòü èìèòàòîð øåñòèìåðíîãî âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�= =�SYMBOL 237 \f "Symbol" \s 11�í��SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6�SYMBOL 253 \f "Symbol" \s 11�ý�, êîìïîíåíòà �SYMBOL 120 \f "Symbol" \s 11�x�I = �SYMBOL 120 \f "Symbol" \s 11�x�I(t) êîòîðîãî ÿâëÿåòñÿ ïðè êàæäîì t ðàâíîìåðíî ðàñïðåäåëåííîé ñëó÷àéíîé âåëè÷èíîé â èíòåðâàëå (1, t+i), I=1,...,6. Ïîñòðîèòü ãðàôèêè ìàòåìàòè÷åñêèõ îæèäàíèé è äèñïåðñèé èìèòèðîâàííûõ  �SYMBOL 120 \f "Symbol" \s 11�x�I , I=1,...,6. 



Ëàáîðàòîðíàÿ ðàáîòà 8

Îïòèìèçàöèÿ ïðîöåäóðû îïðîñà

âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà

	Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�={�SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6}, êîìïîíåíòû �SYMBOL 120 \f "Symbol" \s 11�x�I êîòîðîãî ÿâëÿþòñÿ ñòàöèîíàðíûìè è îáðàòèìûìè ïðîöåññàìè àâòîðåãðåñèè âòîðîãî ïîðÿäêà òàêèìè, ÷òî êîððåëÿöèîííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�1, �SYMBOL 120 \f "Symbol" \s 11�x�2, �SYMBOL 120 \f "Symbol" \s 11�x�3, �SYMBOL 120 \f "Symbol" \s 11�x�4 çàòóõàþò áûñòðåå, ÷åì êîððåëÿöèîííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�5 è �SYMBOL 120 \f "Symbol" \s 11�x�6. Íàéòè îïòèìàëüíóþ ïðîöåäóðó îïðîñà ïîñòðîåíííîãî âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà.
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Çàäà÷à èäåíòèôèêàöèè

ïîòîêà ýêñïåðèìåíòàëüíûõ äàííûõ

	1. Çíà÷åíèÿìè ñëó÷àéíîãî ïðîöåññà ÿâëÿþòñÿ íîðìàëüíî ðàñïðåäåëåííûå ñëó÷àéíûå âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x� ñ ìàòåìàòè÷åñêèì îæèäàíèåì �SYMBOL 109 \f "Symbol" \s 11�m� è äèñïåðñèåé �SYMBOL 115 \f "Symbol" \s 11�s�. ×èñëî �SYMBOL 115 \f "Symbol" \s 11�s� èçâåñòíî, à î ÷èñëå �SYMBOL 109 \f "Symbol" \s 11�m� èçâåñòíî, ÷òî âî âñåõ ñëó÷àÿõ îíî ðàâíî ëèáî �SYMBOL 109 \f "Symbol" \s 11�m�1, ëèáî �SYMBOL 109 \f "Symbol" \s 11�m�2, ïðè÷åì �SYMBOL 109 \f "Symbol" \s 11�m�2>�SYMBOL 109 \f "Symbol" \s 11�m�1. Òðåáóåòñÿ ïîñòðî-èòü êîìïüþòåðíûé èìèòàòîð ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�, êîòîðûé íà÷èíàåò ñâîþ ðàáîòó ñ ðàâ-íîâåðîÿòíîãî âûáîðà ìåæäó �SYMBOL 109 \f "Symbol" \s 11�m�1 è �SYMBOL 109 \f "Symbol" \s 11�m�2, à çàòåì ñ ïîìîùüþ ïðîöåäóðû ïîñëåäîâàòåëüíîé ïðî-âåðêè óñòàíàâëèâàåò èñòèííîå çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�.

Îñóùåñòâèòü êîìïüþòåðíûé àíàëèç çàâèñèìîñòè âðåìåíè èäåíòèôèêàöèè ñëó-

÷àéíîãî ïðîöåññà îò âåëè÷èíû �SYMBOL 115 \f "Symbol" \s 11�s�. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåíòèðîâàííûé íà ñîîòâåòñòâóþùóþ îáðàáîòêó íå èìèòèðîâàííûõ, à ýêñïåðèìåíòàëüíûõ äàííûõ.
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Çàäà÷à ïðîâåðêè ãèïîòåç

î ñâîéñòâàõ ñëó÷àéíîãî ïðîöåññà

	1. Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ðàçëàäêè ñëó÷àéíîãî ïðîöåññà, çíà÷åíèÿìè êîòîðîãî ÿâëÿþòñÿ íîðìàëüíî ðàñïðåäåëåííûå ñëó÷àéíûå âåëè÷èíû ñ îäíîé è òîé æå äèñïåðñèåé �SYMBOL 115 \f "Symbol" \s 11�s� è îäíèì è òåì æå ìàòåìàòè÷åñêèì îæèäàíèåì �SYMBOL 109 \f "Symbol" \s 11�m�. Ðàçëàäêà ñîñòîèò â èçìå-íåíèè ìàòåìàòè÷åñêîãî îæèäàíèÿ �SYMBOL 109 \f "Symbol" \s 11�m� ñî çíà÷åíèÿ �SYMBOL 109 \f "Symbol" \s 11�m�1 íà çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�2.

	2. Ñìîäåëèðîâàòü ÷àñòîòó ëîæíûõ òðåâîã. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåí-òèðîâàííûé íà ôèêñàöèþ ðàçëàäêè ïî ýêñïåðèìåíòàëüíûì äàííûì.
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Çàäà÷à èäåíòèôèêàöèè ïåðåäàòî÷íîé

ôóíêöèè ïî ýêñïåðèìåíòàëüíûì äàííûì

1. Èìååòñÿ ïåðåäàòî÷íàÿ ôóíêöèÿ

�EMBED Equation.3��� .

Ïîñòðîèòü ñîîòâåòñòâóþùóþ åé èìïóëüñíóþ ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�1,�SYMBOL 110 \f "Symbol" \s 12�n�2,...,�SYMBOL 110 \f "Symbol" \s 12�n�k, îáåñïå÷èâ åå óñòîé÷èâîñòü. Îòâåò èçîáðàçèòü ãðàôè÷åñêè.

Ñ÷èòàÿ, ÷òî xt - íîðìàëüíî ðàñïðåäåëåííàÿ ñëó÷àéíàÿ âåëè÷èíà è ïîñëåäîâàòåëü- 

íîñòü yt=�SYMBOL 100 \f "Symbol" \s 12�d�1yt-1+�SYMBOL 100 \f "Symbol" \s 12�d�2yt-2+�SYMBOL 119 \f "Symbol" \s 12�w�0xt-2+�SYMBOL 119 \f "Symbol" \s 12�w�1xt-3+�SYMBOL 119 \f "Symbol" \s 12�w�2xt-4 ñòðîèòñÿ ïðè çàäàííûõ �SYMBOL 100 \f "Symbol" \s 12�d�1, �SYMBOL 100 \f "Symbol" \s 12�d�2, �SYMBOL 119 \f "Symbol" \s 12�w�0, �SYMBOL 119 \f "Symbol" \s 12�w�1, �SYMBOL 119 \f "Symbol" \s 12�w�2 , ïîñòðîèòü ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�0, �SYMBOL 110 \f "Symbol" \s 12�n�1,..., �SYMBOL 110 \f "Symbol" \s 12�n�k ñ ïîìîùüþ óðàâíåíèé Âèííåðà-Õîïôà. Ñðàâíèòü ðåçóëü-òàòû çàäà÷ 1 è 2.
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Èíòåðïîëÿöèÿ ôóíêöèé

	1.Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (1.27,4.87) ïî åå çíà÷åíèÿì, ïðèâåäåííûì â íèæåñëåäóþùåé òàáëèöå, è îöåíèòü ïîãðåøíîñòü ïîëó÷åííîãî ðåçóëüòàòà, ñ÷èòàÿ, ÷òî âñå ïðîèçâîäíûå ïî õ îãðàíè÷å-íû ÷èñëîì 2, à âñå ïðîèçâîäíûå ïî ó îãðàíè÷åíû ÷èñëîì 3:

:

 

             

Y\X   �0.45    �0.60  �0.75  �0.90  �1.05  �1.20   �1.35  �1.50   �1.65��4.15   �3.87   �4.17  �8.65  �3.19  �4.65  �4.98   �7.12  �6.65   �3.76��4.40   �4.75   �3.76  �2.19  �5.34  �4.65  �2.14   �4.54  �3.33   �6.54��4.65   �5.43   �4.24  �5.43  �4.33  �5.33  �3.54   �5.34  �4.32   �3.43��4.90   �6.33   �3.33   �2.43  �4.54  �5.34  �5.34  �4.54  �5.43   �4.43��5.15   �5.43   �4.43   �4.54  �3.43  �5.32  �5.34  �6.54  �4.54   �5.54��5.40   �4.54   �3.54   �4.76  �3.76  �5.65  �4.54  �5.76  �7.54   �3.54��5.65   �5.76   �7.54   �5.76  �3.23  �4.34  �3.54  �3.23  �5.76   �3.43��

	2. Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (3.77, 5.55) ïî åå çíà÷åíèÿì, ïðèâåäåí-íûì â íèæåñëåäóþùåé òàáëèöå:



x�3.03�3.87�2.76�3.45�3.54 �5.87�4.43�3.87�6.76�5.56�4.34�4.98�5.87�6.46�4.23��y�4.56�3.76�3.98�4.67�4.87�5.89�5.67�4.56�8.54�4.56�6.23�7.23�6.34�7.56�7.99��z�4.00�5.00�2.00�5.45�3.65�7.56�5.45�5.87�7.56�3.67�5.99�5.00�9.66�5.77�7.00��
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Ðàâíîìåðíîå ïðèáëèæåíèå

	Â íèæåïðèâåäåííîé òàáëèöå çàäàíû òî÷êè íåêîòîðîé ãëàäêîé ïîâåðõíîñòè z=z(x,y). Òðåáóåòñÿ ïîñòðîèòü ïîëèíîì Áåðíøòåéíà, àïïðîêñèìèðóþ-ùèé  çàäàííóþ ïîâåðõíîñòü, è îöåíèòü ïîãðåøíîñòü àïïðîêñèìàöèè:



x�3.31�3.67�4.12�4.67�5.99�6.34�6.89�7.34�7.87�7.88�8.13�8.45�8.89�9.41�9.95��y�2.34�3.54�3.94�4.76�5.13�5.67�6.35�6.55�7.45�3.54�5.34�5.76�7.43�5.65�6.34��z�5.98�5.54�4.76�3.45�8.34�4.34�3.45�2.34�4.54�4.34�3.76�4.34�3.34�5.76�4.56��
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 Ñïëàéíû

	Ïî ïðèâåäåííîé íèæå òàáëèöå çíà÷åíèé ôóíêöèè òðåáóåòñÿ ïîñòðîèòü êâàäðàòè÷íûé ñïëàéí, êîòîðûé â òî÷êå x=0.91 ðàâåí 4.12 è êîòîðûé â êàæäîé äàííîé òî÷êå èìååò ïåðâóþ ïðîèçâîäíóþ, ðàâíóþ ðåçóëüòàòó ÷èñëåííîãî äèôôåðåíöèðî-âàíèÿ äàííîé ôóíêöèè â äàííîé òî÷êå:





  

x�0�0.25�0.76�0.91�1.83�2.35�4.72�4.99�5.87�6.45��f(x)�-1.34�-3.14�3.83�4.12�-3.12�-2.43�-2.65�-1.23�0.76�1.28��	

Îòâåò ðàñïå÷àòàòü â àíàëèòè÷åñêîì è ãðàôè÷åñêîì âàðèàíòàõ.
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Êëàñòåðèçàöèÿ äàííûõ

	1. Èìååòñÿ 5-ìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà x=(x1,...,x5), êîîðäèíàòû êîòîðîé ðàñ-ïðåäåëåíû ïî ïîêàçàòåëüíîìó çàêîíó ñ ôóíêöèåé ðàñïðåäåëåíèÿ f(t)=1-exp(-2t), t�SYMBOL 179 \f "Symbol" \s 11�³�0. Ôèêñèðóåòñÿ 50 ðåàëèçàöèé ýòîé ñëó÷àéíîé âåëè÷èíû. Òðåáóåòñÿ ðàñïðåäåëèòü ýòè ðåàëèçàöèè íà ìèíèìàëüíîå ÷èñëî êëàñòåðîâ, âíóòðè êîòîðûõ äèñïåðñèÿ êàæäîé êîîðäèíàòû íå ïðåâîñõîäèò 0.25.

2. Íàéòè ãèïåðïëîñêîñòü  A1x1+...+A5x5=0, ñîäåðæàùóþ ìàêñèìàëüíîå êîëè÷åñòâî ðåàëèçàöèé ñëó÷àéíîé âåëè÷èíû x, î êîòîðûõ èäåò ðå÷ü â ïðåäû-äóùåé çàäà÷å.
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Ìîäåëè ðåãðåññèè

 	Èìåþòñÿ äâóìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�=(�SYMBOL 120 \f "Symbol" \s 11�x�1,�SYMBOL 120 \f "Symbol" \s 11�x�2) è äâóìåðíàÿ ñëó÷àé-íàÿ âåëè÷èíà �SYMBOL 104 \f "Symbol" \s 11�h�=(�SYMBOL 104 \f "Symbol" \s 11�h�1,�SYMBOL 104 \f "Symbol" \s 11�h�2), î êîòîðîé èçâåñòíî, ÷òî ñóùåñòâóåò íåêàÿ ôóíêöèî-íàëüíàÿ çàâèñèìîñòü �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�). Êðîìå òîãî, äàíà òàáëèöà çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x� è ñîîòâåòñòâóþùèõ èì çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 104 \f "Symbol" \s 11�h� (ñì.íèæå). Òðåáóåòñÿ íàéòè ñðåäè ìíîãî÷ëåíîâ îò äâóõ ïåðåìåííûõ, ñòåïåíü êîòîðûõ ïî ñîâîêóïíîñòè ïåðåìåííûõ íå ïðåâîñõîäèò 8, òàêèå äâà ìíîãî÷ëåíà �SYMBOL 106 \f "Symbol" \s 11�j�1(x,y) è �SYMBOL 106 \f "Symbol" \s 11�j�2(x,y), ÷òî ðåãðåññèÿ �SYMBOL 106 \f "Symbol" \s 11�j�=(�SYMBOL 106 \f "Symbol" \s 11�j�1,�SYMBOL 106 \f "Symbol" \s 11�j�2) íàèëó÷øèì îáðàçîì ïðèáëèæàåò çàâèñèìîñòü �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�).



Òàáëèöà çíà÷åíèé ñëó÷àéíûõ âåëè÷èí �SYMBOL 120 \f "Symbol" \s 11�x�,�SYMBOL 104 \f "Symbol" \s 11�h�

(÷èñëà ÷åðåç çàïÿòóþ â êëåòêàõ òàáëèöû îçíà÷àþò

ïàðó (�SYMBOL 104 \f "Symbol" \s 9�h�1,�SYMBOL 104 \f "Symbol" \s 9�h�2))



�SYMBOL 120 \f "Symbol" \s 7.5�x�2\�SYMBOL 120 \f "Symbol" \s 7.5�x�1�3�1�6�7�3�-2�-1�8�-3�-5�-8�-1�8�9�8��1�3,5�8,9�6,2�6,7�8,9�0,5�6,1�2,3�4,2�5,3�6,1�5,6�3,2�6,8�3,1��2�2,6�3,2�6,7�5,3�5,9�0,4�3,2�3,1�6,3�7,5�8,5�9,0�2,0�6,8�5,1��3�3,5�7,3�2,1�6,7�8,6�4,3�8,0�7,5�0,0�3,2�5,7�8,6�4,5�2,4�3,4��4�3,2�2,5�6,7�2,3�6,8�4,3�5,6�7,8�3,7�1,5�7,2�8,1�7,3�6,9�2,9��
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Ñòàòèñòè÷åñêèå îöåíêè

ãåíåðàëüíîé ñîâîêóïíîñòè

	1. Èìååòñÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�, ðàñïåäåëåííàÿ íîðìàëüíî ñ ìàòåìàòè÷åñêèì îæèäàíèåì 0 è äèñïåðñèåé 1. Òðåáóåòÿ ïîñòðîèòü åå êîìïüþòåðíûé èìèòàòîð, âû÷èñëèòü åãî ìàòåìàòè÷åñêîå îæèäàíèå è äèñïåðñèþ è ñðàâíèòü èõ ñ ñîîòâåòñòâóþùèìè òåîðåòè-÷åñêèìè õàðàêòåðèñòèêàìè âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�.

	2. Ïàðòèÿ èç 1000 èçäåëèé ñ÷èòàåòñÿ äåôåêòíîé è áðàêóåòñÿ, åñëè ÷èñëî áðàêîâàííûõ èçäåëèé â íåé ïðåâîñõîäèò 250; åñëè ÷èñëî áðàêîâàííûõ  èçäåëèé íå ïðåâîñõîäèò180, òî ïàðòèÿ ñ÷èòàåòñÿ íåäåôåêòíîé è ïðèíèìà-åòñÿ. Êàêèìè äîëæíû áûòü ïðèåìî÷íîå ÷èñëî �SYMBOL 110 \f "Symbol" \s 11�n� è îáúåì âûáîðêè n0, ÷òîáû âåðîÿòíîñòü  ïðèíÿòü äåôåêòíóþ ïàðòèþ áûëà íå áîëüøå 0.1?
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Èìèòàöèÿ ñëó÷àéíûõ ïðîöåññîâ

è èõ õàðàêòåðèñòèê

	Ïîñòðîèòü èìèòàòîð øåñòèìåðíîãî âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�= =�SYMBOL 237 \f "Symbol" \s 11�í��SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6�SYMBOL 253 \f "Symbol" \s 11�ý�, êîìïîíåíòà �SYMBOL 120 \f "Symbol" \s 11�x�I = �SYMBOL 120 \f "Symbol" \s 11�x�I(t) êîòîðîãî ÿâëÿåòñÿ ïðè êàæäîì t ýêñïîíåíöèàëüíî ðàñïðåäåëåííîé ñëó-÷àéíîé âåëè÷èíîé â ñ ïîêàçàòåëåì �SYMBOL 108 \f "Symbol" \s 11�l�I =ti, I=1,...,6. Ïîñòðîèòü ãðàôèêè ìàòåìàòè÷åñêèõ îæè-äàíèé è äèñïåðñèé èìèòèðîâàííûõ  �SYMBOL 120 \f "Symbol" \s 11�x�I , I=1,...,6.
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Îïòèìèçàöèÿ ïðîöåäóðû îïðîñà

âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà

	Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�=

={�SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6}, êîìïîíåíòû �SYMBOL 120 \f "Symbol" \s 11�x�I êîòîðîãî ÿâëÿþòñÿ ñòàöèîíàðíûìè è îáðàòèìûìè ïðîöåññàìè ñêîëüçÿùåãî ñðåäíåãî âòîðîãî ïîðÿäêà òàêèìè, ÷òî êîððåëÿöè-îííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�1, �SYMBOL 120 \f "Symbol" \s 11�x�2, �SYMBOL 120 \f "Symbol" \s 11�x�3, �SYMBOL 120 \f "Symbol" \s 11�x�4 ìåíüøå, ÷åì êîððåëÿöèîííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�5 è �SYMBOL 120 \f "Symbol" \s 11�x�6. Íàéòè îïòèìàëüíóþ ïðîöåäóðó îïðîñà ïîñòðîåíííîãî âåê-òîðíîãî ñëó÷àéíîãî ïðîöåññà.
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Çàäà÷à èäåíòèôèêàöèè

ïîòîêà ýêñïåðèìåíòàëüíûõ äàííûõ

	1. Çíà÷åíèÿìè ñëó÷àéíîãî ïðîöåññà ÿâëÿþòñÿ ëîãíîðìàëüíî ðàñïðåäåëåíííûå ñëó-÷àéíûå âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x� ñ ìàòåìàòè÷åñêèì îæèäàíèåì �SYMBOL 109 \f "Symbol" \s 11�m� è äèñïåðñèåé �SYMBOL 115 \f "Symbol" \s 11�s�. ×èñëî �SYMBOL 115 \f "Symbol" \s 11�s� èçâåñòíî, à î ÷èñëå �SYMBOL 109 \f "Symbol" \s 11�m� èçâåñòíî, ÷òî âî âñåõ ñëó÷àÿõ îíî ðàâíî ëèáî �SYMBOL 109 \f "Symbol" \s 11�m�1, ëèáî �SYMBOL 109 \f "Symbol" \s 11�m�2, ïðè÷åì �SYMBOL 109 \f "Symbol" \s 11�m�2>�SYMBOL 109 \f "Symbol" \s 11�m�1. Òðåáóåòñÿ ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�, êîòîðûé íà÷èíàåò ñâîþ ðàáîòó ñ ðàâíîâåðîÿòíîãî âûáîðà ìåæäó �SYMBOL 109 \f "Symbol" \s 11�m�1 è �SYMBOL 109 \f "Symbol" \s 11�m�2, à çàòåì ñ ïîìîùüþ ïðîöåäóðû ïîñëåäîâàòåëüíîé ïðîâåðêè óñòàíàâëèâàåò èñòèííîå çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�.

Îñóùåñòâèòü êîìïüþòåðíûé àíàëèç çàâèñèìîñòè âðåìåíè èäåíòèôèêàöèè ñëó- 

÷àéíîãî ïðîöåññà îò âåëè÷èíû �SYMBOL 115 \f "Symbol" \s 11�s�. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåíòèðîâàííûé íà ñîîò-âåòñòâóþùóþ îáðàáîòêó íå èìèòèðîâàííûõ, à ýêñïåðèìåíòàëüíûõ äàííûõ.
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Çàäà÷à ïðîâåðêè ãèïîòåç

î ñâîéñòâàõ ñëó÷àéíîãî ïðîöåññà

	1. Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ðàçëàäêè ñëó÷àéíîãî ïðîöåññà, çíà÷åíèÿìè êîòîðîãî ÿâëÿþòñÿ ëîãíîðìàëüíî ðàñïðåäåëåííûå ñëó÷àéíûå âå-ëè÷èíû ñ îäíîé è òîé æå äèñïåðñèåé �SYMBOL 115 \f "Symbol" \s 11�s� è îäíèì è òåì æå ìàòåìàòè÷åñêèì îæèäàíèåì �SYMBOL 109 \f "Symbol" \s 11�m�. Ðàçëàäêà ñîñòîèò â èçìåíå-íèè ìàòåìàòè÷åñêîãî îæèäàíèÿ �SYMBOL 109 \f "Symbol" \s 11�m� ñî çíà÷åíèÿ �SYMBOL 109 \f "Symbol" \s 11�m�1 íà çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�2.

	2. Ñìîäåëèðîâàòü ÷àñòîòó ëîæíûõ òðåâîã. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåí-òèðîâàííûé íà ôèêñàöèþ ðàçëàäêè ïî ýêñïåðèìåíòàëüíûì äàííûì.
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Çàäà÷à èäåíòèôèêàöèè ïåðåäàòî÷íîé

ôóíêöèè ïî ýêñïåðèìåíòàëüíûì äàííûì

1. Èìååòñÿ ïåðåäàòî÷íàÿ ôóíêöèÿ

�EMBED Equation.3��� .

Ïîñòðîèòü ñîîòâåòñòâóþùóþ åé èìïóëüñíóþ ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�1,�SYMBOL 110 \f "Symbol" \s 12�n�2,...,�SYMBOL 110 \f "Symbol" \s 12�n�k, îáåñïå÷èâ åå óñòîé÷èâîñòü. Îòâåò èçîáðàçèòü ãðàôè÷åñêè.

Ñ÷èòàÿ, ÷òî xt - íîðìàëüíî ðàñïðåäåëåííàÿ ñëó÷àéíàÿ âåëè÷èíà è ïîñëåäîâàòåëü-

íîñòü yt=�SYMBOL 100 \f "Symbol" \s 12�d�1yt-1-�SYMBOL 100 \f "Symbol" \s 12�d�2yt-2+�SYMBOL 119 \f "Symbol" \s 12�w�0xt-1-�SYMBOL 119 \f "Symbol" \s 12�w�1xt-2+�SYMBOL 119 \f "Symbol" \s 12�w�2xt-3 ñòðîèòñÿ ïðè çàäàííûõ �SYMBOL 100 \f "Symbol" \s 12�d�1, �SYMBOL 100 \f "Symbol" \s 12�d�2, �SYMBOL 119 \f "Symbol" \s 12�w�0, �SYMBOL 119 \f "Symbol" \s 12�w�1, �SYMBOL 119 \f "Symbol" \s 12�w�2 , ïîñòðîèòü ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�0, �SYMBOL 110 \f "Symbol" \s 12�n�1,..., �SYMBOL 110 \f "Symbol" \s 12�n�k ñ ïîìîùüþ óðàâíåíèé Âèííåðà-Õîïôà. Ñðàâíèòü ðåçóëü-òàòû çàäà÷ 1 è 2.
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Èíòåðïîëÿöèÿ ôóíêöèé

	1.Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (0.98,8.28) ïî åå çíà÷åíèÿì, ïðèâåäåííûì â íèæåñëåäóþùåé òàáëèöå, è îöåíèòü ïîãðåøíîñòü ïîëó÷åííîãî ðåçóëüòàòà, ñ÷èòàÿ, ÷òî âñå ïðîèçâîäíûå ïî õ îãðàíè÷å-íû ÷èñëîì 4, à âñå ïðîèçâîäíûå ïî ó îãðàíè÷åíû ÷èñëîì 2::

 

Y\X�0.35�0.55�0.75�0.95�1.15�1.35�1.55�1.75�1.95��7.15�7.87�4.17�8.65�3.19�4.65�5.98�7.12�6.65�3.76��7.45�4.75�3.76�2.19�5.34�4.65�6.14�7.54�3.33�6.54��7.75�5.43�4.24�5.43�4.83�5.33�3.54�5.34�4.32�3.43��8.05�6.33�3.33�5.43�4.54�5.84�5.34�4.54�5.43�4.54��4.43�8.35�5.43�4.43�9.54�3.43�5.32�8.34�6.54�7.54��5.54�8.65�4.54�3.54�4.76�3.76�7.65�4.54�5.76�3.23��3.54�8.95�5.76�7.54�5.96�3.23�5.76�4.34�3.54�3.43��

	2. Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (3.77, 5.55) ïî åå çíà÷åíèÿì, ïðèâåäåííûì â íèæåñëåäóþùåé òàáëèöå:



x�8.03�3.87�6.76�3.45�7.54 �3.87�6.43�3.87�9.76�4.56�8.34�4.98�5.87�6.46�4.23��y�4.56�2.76�3.98�2.67�1.87�5.89�5.67�6.56�8.54�8.56�5.23�7.23�6.34�7.56�7.99��z�4.56�5.65�2.31�4.45�7.65�4.56�5.45�5.87�8.56�2.67�8.99�5.87�9.66�5.77�7.00��
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Ðàâíîìåðíîå ïðèáëèæåíèå

	Â íèæåïðèâåäåííîé òàáëèöå çàäàíû òî÷êè íåêîòîðîé ãëàäêîé ïîâåðõíîñòè z=z(x,y). Òðåáóåòñÿ ïîñòðîèòü ïîëèíîì Áåðíøòåéíà, àïïðîêñèìèðóþùèé  çàäàííóþ ïîâåðõíîñòü, è îöåíèòü ïîãðåøíîñòü àïïðîêñèìàöèè:



x�4.31�4.65�5.12�5.67�6.99�7.34�7.89�8.34�8.87�9.11�9.23�9.33�9.49�9.54�9.99��y�7.94�1.54�6.24�4.76�5.98�3.67�8.35�6.55�4.45�3.54�5.34�5.76�7.43�5.65�6.34��z�4.98�7.54�3.76�7.45�7.34�5.34�3.45�4.34�3.54�4.34�7.76�6.34�5.34�5.76�4.56��
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Ñïëàéíû

	Ïî ïðèâåäåííîé íèæå òàáëèöå çíà÷åíèé ôóíêöèè òðåáóåòñÿ ïîñòðîèòü êâàäðàòè÷íûé ñïëàéí, êîòîðûé â òî÷êå x=1.67  ðàâåí -5.23 è êîòîðûé â êàæäîé äàííîé òî÷êå èìååò ïåðâóþ ïðîèçâîäíóþ, ðàâíóþ ðåçóëüòàòó ÷èñëåííîãî äèôôåðåíöèðîâàíèÿ äàííîé ôóíêöèè â äàííîé òî÷êå:





  

x�1.23�1.67�2.04�2.34�2.56�2.99�3.34�4.54�4.87�5.11��f(x)�-3.21�-5.23�-0.23�-1.17�0.32�0.43�0.99�1.54�4.34�9.12��	

Îòâåò ðàñïå÷àòàòü â àíàëèòè÷åñêîì è ãðàôè÷åñêîì âàðèàíòàõ.
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Êëàñòåðèçàöèÿ äàííûõ

	1.Èìååòñÿ 6-ìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà x=(x1,...,x6), êîîðäèíàòû êîòîðîé ðàñïðå-äåëåíû íîðìàëüíî ñ äèñïåðñèåé 1 è ìàòåìàòè÷åñêèì îæèäàíèåì 0. Ôèêñèðóåòñÿ 50 ðåà-ëèçàöèé ýòîé ñëó÷àéíîé âåëè÷èíû. Òðåáóåòñÿ ðàñïðåäåëèòü ýòè ðåàëèçàöèè íà ìèíèìàëüíîå ÷èñëî êëàñòåðîâ òàê, ÷òîáû ìàòåìàòè÷åñêèå îæèäàíèÿ m1,...,m6 êîîðäèíàò â îäíîì êëàñòåðå ñîñòàâëÿëè òî÷êó, óäàëåííóþ îò ëþáîé òî÷êè êëàñòåðà ìåíüøå, ÷åì íà 0.3.

Âî ìíîæåñòâå ðåàëèçàöèé ñëó÷àéíîé âåëè÷èíû x, î êîòîðûõ èäåò ðå÷ü â ïðåäû-

äóùåé çàäà÷å, âûäåëèòü ìàêñèìàëüíîå ïîäìíîæåñòâî, â êîòîðîì âîçìîæíî ïîíèæåíèå ðàç-ìåðíîñòè. 
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Ìîäåëè ðåãðåññèè

	Èìåþòñÿ äâóìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�=(�SYMBOL 120 \f "Symbol" \s 11�x�1,�SYMBOL 120 \f "Symbol" \s 11�x�2), è äâóìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 104 \f "Symbol" \s 11�h�=(�SYMBOL 104 \f "Symbol" \s 11�h�1,�SYMBOL 104 \f "Symbol" \s 11�h�2), î êîòîðîé èçâåñòíî, ÷òî ñóùåñòâóåò íåêàÿ ôóíêöèîíàëüíàÿ çàâèñèìîñòü �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�). Êðîìå òîãî, äàíà òàáëèöà çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�  è ñîîòâåòñòâóþùèõ èì çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 104 \f "Symbol" \s 11�h� (ñì. íè-æå). Òðåáóåòñÿ íàéòè ñðåäè ìíîãî÷ëåíîâ îò äâóõ ïåðåìåí-íûõ, ñòåïåíü êîòîðûõ ïî ñîâîêóïíîñòè ïåðåìåííûõ íå ïðåâîñõîäèò 7, òàêèå äâà ìíîãî÷ëåíà �SYMBOL 106 \f "Symbol" \s 11�j�1(x,y) è �SYMBOL 106 \f "Symbol" \s 11�j�2(x,y), ÷òî ðåãðåññèÿ �SYMBOL 106 \f "Symbol" \s 11�j�=(�SYMBOL 106 \f "Symbol" \s 11�j�1,�SYMBOL 106 \f "Symbol" \s 11�j�2) íàèëó÷øèì îáðàçîì ïðèáëèæàåò çàâèñèìîñòü

�SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�).



Òàáëèöà çíà÷åíèé ñëó÷àéíûõ âåëè÷èí �SYMBOL 120 \f "Symbol" \s 11�x�,�SYMBOL 104 \f "Symbol" \s 11�h�

(÷èñëà ÷åðåç çàïÿòóþ â êëåòêàõ òàáëèöû îçíà÷àþò

ïàðó (�SYMBOL 104 \f "Symbol" \s 9�h�1,�SYMBOL 104 \f "Symbol" \s 9�h�2))



�SYMBOL 120 \f "Symbol" \s 7.5�x�2\�SYMBOL 120 \f "Symbol" \s 7.5�x�1�9�1�3�4�-9�-6�8�-3�-8�5�-6�7�-4�-2�2��3�2,5�5,4�2,0�1,4�6,3�4,3�0,1�2,3�4,2�5,3�6,1�5,6�3,2�6,8�3,1��4�2,6�3,2�6,7�5,3�5,9�0,4�3,2�3,3�4,6�5,7�2,4�7,5�9,0�3,1�6,4��5�8,4�5,0�0,3�4,7�7,8�5,9�6,4�7,3�5,6�6,7�4,7�8,6�4,5�2,4�3,4��6�3,2�2,5�6,7�2,3�6,8�4,3�5,6�7,8�4,5�3,6�3,2�4,5�6,7�5,0�6,5��
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Ñòàòèñòè÷åñêèå îöåíêè

ãåíåðàëüíîé ñîâîêóïíîñòè

	1. Èìååòñÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�, ðàñïåäåëåííàÿ ëîãíîðìàëüíî (ñì. Çàìå÷àíèå ïîñëå ôîðìóëèðîâîê çàäà÷ äàííîé ëàáîðàòîðíîé ðàáîòû) ñ ìàòåìàòè÷åñêèì îæèäàíèåì 1 è äèñ-ïåðñèåé 2. Òðåáóåòÿ ïîñòðîèòü åå êîìïüþòåðíûé èìèòàòîð, âû÷èñëèòü åãî ìàòåìàòè÷åñêîå îæèäàíèå è äèñïåðñèþ è ñðàâ-íèòü èõ ñ ñîîòâåòñòâóþùèìè òåîðåòè÷åñêèìè õàðàêòåðèñòè-êàìè âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�.

2.Ïàðòèÿ èç 8000 èçäåëèé ñ÷èòàåòñÿ äåôåêòíîé è áðàêóåòñÿ, åñëè ÷èñëî áðàêîâàííûõ 

èçäåëèé â íåé ïðåâîñõîäèò 600; åñëè ÷èñëî áðàêîâàííûõ èçäåëèé íå ïðåâîñõîäèò 450, òî ïàðòèÿ ñ÷èòàåòñÿ íåäåôåêòíîé è ïðèíèìàåòñÿ. Êàêèìè äîëæíû áûòü ïðèåìî÷íîå ÷èñëî �SYMBOL 110 \f "Symbol" \s 11�n� è îáúåì âûáîðêè n0, ÷òîáû âåðîÿòíîñòü  çàáðàêîâàòü íåäåôåêòíóþ ïàðòèþ áûëà íå áîëüøå 0.01? 

Çàìå÷àíèå. Ñëó÷àéíàÿ âåëè÷èíà íàçûâàåòñÿ ëîãíîðìàëüíî ðàñïðåäåëåííîé, åñëè åå 

ïëîòíîñòü  ðàñïðåäåëåíèÿ èìååò âèä:

�EMBED Equation.3���

Ìàòåìàòè÷åñêîå îæèäàíèå òàêîé ñëó÷àéíîé âåëè÷èíû ðàâíî �EMBED Equation.3���, à

äèñïåðñèÿ ðàâíà �EMBED Equation.3���
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Èìèòàöèÿ ñëó÷àéíûõ ïðîöåññîâ

è èõ õàðàêòåðèñòèê

	Ïîñòðîèòü èìèòàòîð øåñòèìåðíîãî âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�= =�SYMBOL 237 \f "Symbol" \s 11�í��SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6�SYMBOL 253 \f "Symbol" \s 11�ý�, êîìïîíåíòà �SYMBOL 120 \f "Symbol" \s 11�x�I = �SYMBOL 120 \f "Symbol" \s 11�x�I(t) êîòîðîãî ÿâëÿåòñÿ ïðè êàæäîì t íîðìàëüíî  ðàñïðåäåëåííîé ñëó÷àéíîé âåëè÷èíîé ñ ìàòåìàòè÷åñêèì îæèäàíèåì i+t  è äèñïåðñèåé t/i , I=1,...,6. Ïîñòðîèòü ãðàôèêè ìàòåìàòè÷åñêèõ îæèäàíèé è äèñïåðñèé èìèòèðîâàííûõ  �SYMBOL 120 \f "Symbol" \s 11�x�I , I=1,...,6. 
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Îïòèìèçàöèÿ ïðîöåäóðû îïðîñà

âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà

	Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�=

={�SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6}, êîìïîíåíòû �SYMBOL 120 \f "Symbol" \s 11�x�I êîòîðîãî ÿâëÿþòñÿ ñòàöèîíàðíûìè è îáðàòèìûìè ïðîöåññàìè àâòîðåãðåñèè âòîðîãî ïîðÿäêà òàêèìè, ÷òî êîððåëÿöèîííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�2, �SYMBOL 120 \f "Symbol" \s 11�x�3, �SYMBOL 120 \f "Symbol" \s 11�x�4, �SYMBOL 120 \f "Symbol" \s 11�x�5 çàòóõàþò áûñòðåå, ÷åì êîððåëÿöèîííûå ôóíê-öèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�1 è �SYMBOL 120 \f "Symbol" \s 11�x�6. Íàéòè îïòèìàëüíóþ ïðîöåäóðó îïðîñà ïîñòðîåíííîãî âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà.
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Çàäà÷à èäåíòèôèêàöèè

ïîòîêà ýêñïåðèìåíòàëüíûõ äàííûõ

	1. Çíà÷åíèÿìè ñëó÷àéíîãî ïðîöåññà ÿâëÿþòñÿ ýêñïîíåíöèàëüíî  ðàñïðåäåëåíííûå ñëó÷àéíûå âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x� ñ ïàðàìåòðîì �SYMBOL 108 \f "Symbol" \s 11�l�, î êîòîðîì èçâåñòíî,  ÷òî âî âñåõ ñëó÷àÿõ îí ðàâåí ëèáî  �SYMBOL 108 \f "Symbol" \s 11�l�1, ëèáî �SYMBOL 108 \f "Symbol" \s 11�l�2, ïðè÷åì �SYMBOL 108 \f "Symbol" \s 11�l�2>�SYMBOL 108 \f "Symbol" \s 11�l�1. Òðåáóåòñÿ ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�, êîòîðûé íà÷èíàåò ñâîþ ðàáîòó ñ ðàâíîâåðîÿòíîãî âûáîðà ìåæäó �SYMBOL 108 \f "Symbol" \s 11�l�1 è �SYMBOL 108 \f "Symbol" \s 11�l�2, à çàòåì ñ ïîìîùüþ ïðîöåäóðû ïîñëåäîâàòåëüíîé ïðîâåðêè óñòàíàâëèâàåò èñòèííîå çíà÷åíèå �SYMBOL 108 \f "Symbol" \s 11�l�.

	2. Îñóùåñòâèòü êîìïüþòåðíûé àíàëèç çàâèñèìîñòè âðåìåíè èäåíòèôèêàöèè ñëó÷àé-íîãî ïðîöåññà îò äèñïåðñèè âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåíòèðîâàí-íûé íà ñîîòâåòñòâóþùóþ îáðàáîòêó íå èìèòèðîâàííûõ, à ýêñïåðèìåíòàëüíûõ äàííûõ.
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Çàäà÷à ïðîâåðêè ãèïîòåç

î ñâîéñòâàõ ñëó÷àéíîãî ïðîöåññà

	1. Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ðàçëàäêè ñëó÷àéíîãî ïðîöåññà, çíà÷åíèÿìè êîòîðîãî ÿâëÿþòñÿ ýêñïîíåíöèàëüíî ðàñïðåäåëåííûå ñëó÷àéíûå âåëè÷èíû ñ îäíèì è òåì æå ïàðàìåòðîì �SYMBOL 109 \f "Symbol" \s 11�m�. Ðàçëàäêà ñîñòîèò â èçìåíåíèè �SYMBOL 109 \f "Symbol" \s 11�m� ñî çíà÷åíèÿ �SYMBOL 109 \f "Symbol" \s 11�m�1 íà çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�2.

	2. Ñìîäåëèðîâàòü ÷àñòîòó ëîæíûõ òðåâîã. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåí-òèðîâàííûé íà ôèêñàöèþ ðàçëàäêè ïî ýêñïåðèìåíòàëüíûì äàííûì.
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Çàäà÷à èäåíòèôèêàöèè ïåðåäàòî÷íîé

ôóíêöèè ïî ýêñïåðèìåíòàëüíûì äàííûì

1. Èìååòñÿ ïåðåäàòî÷íàÿ ôóíêöèÿ

�EMBED Equation.3��� .

Ïîñòðîèòü ñîîòâåòñòâóþùóþ åé èìïóëüñíóþ ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�1,�SYMBOL 110 \f "Symbol" \s 12�n�2,...,�SYMBOL 110 \f "Symbol" \s 12�n�k, îáåñïå÷èâ åå óñòîé÷èâîñòü. Îòâåò èçîáðàçèòü ãðàôè÷åñêè.

Ñ÷èòàÿ, ÷òî xt - íîðìàëüíî ðàñïðåäåëåííàÿ ñëó÷àéíàÿ âåëè÷èíà è ïîñëåäîâàòåëü- 

íîñòü yt=�SYMBOL 100 \f "Symbol" \s 12�d�1yt-1+�SYMBOL 100 \f "Symbol" \s 12�d�2yt-2+�SYMBOL 119 \f "Symbol" \s 12�w�0xt-2+�SYMBOL 119 \f "Symbol" \s 12�w�1xt-3+�SYMBOL 119 \f "Symbol" \s 12�w�2xt-4+�SYMBOL 119 \f "Symbol" \s 12�w�3xt-5 ñòðîèòñÿ ïðè çàäàííûõ �SYMBOL 100 \f "Symbol" \s 12�d�1, �SYMBOL 100 \f "Symbol" \s 12�d�2, �SYMBOL 119 \f "Symbol" \s 12�w�0, �SYMBOL 119 \f "Symbol" \s 12�w�1, �SYMBOL 119 \f "Symbol" \s 12�w�2, �SYMBOL 119 \f "Symbol" \s 12�w�3 ;  ïîñòðîèòü ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�0, �SYMBOL 110 \f "Symbol" \s 12�n�1,..., �SYMBOL 110 \f "Symbol" \s 12�n�k ñ ïîìîùüþ  óðàâíåíèé Âèííåðà-Õîïôà. Ñðàâ-íèòü ðåçóëüòàòû çàäà÷ 1 è 2.
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Èíòåðïîëÿöèÿ ôóíêöèé

	1.Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (5.81,4.27) ïî åå çíà÷åíèÿì, ïðèâåäåí-íûì â íèæåñëåäóþùåé òàáëèöå, è îöåíèòü ïîãðåøíîñòü ïîëó÷åííîãî ðåçóëüòàòà, ñ÷èòàÿ, ÷òî âñå ïðîèçâîäíûå ïî õ îãðàíè÷å-íû ÷èñëîì 7, à âñå ïðîèçâîäíûå ïî ó îãðàíè÷åíû ÷èñëîì 8:

             

Y\X�5.45�5.60�5.75�5.90�6.05�6.20�6.35�6.50�6.65��3.15�8.87�9.17�4.65�4.19�7.65�7.98�1.12�2.65�3.43��3.76�5.65�4.54�5.76�7.54�2.76�3.40�9.75�3.76�2.19��5.34�4.65�2.14�3.23�4.54�3.33�6.54�3.65�6.43�4.24��5.43�6.33�5.33�3.54�3.54�3.23�5.76�5.34�4.32�3.43��3.90�3.33�3.33�2.43�6.54�5.34�5.34�4.54�7.54�5.43��4.43�4.15�9.43�4.43�5.32�4.54�3.43�2.54�3.54�5.76��4.65�3.54�5.34�6.54�4.54�5.54�4.40�6.76�4.34�4.76��

	

	2. Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (7.21, 5.81) ïî åå çíà÷åíèÿì, ïðèâåäåííûì â íèæåñëåäóþùåé òàáëèöå:



x�7.03�7.87�6.76�7.45�7.54 �9.87�8.43�7.87�6.76�9.56�8.34�8.98�9.87�6.46�8.23��y�3.56�2.76�2.98�3.67�3.87�4.89�4.67�3.56�7.54�3.56�5.23�6.23�5.34�6.56�6.99��z�3.33�5.68�2.34�7.45�7.65�4.56�5.45�4.87�6.56�3.67�5.99�5.00�9.66�5.77�7.00��
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Ðàâíîìåðíîå ïðèáëèæåíèå

	Â íèæåïðèâåäåííîé òàáëèöå çàäàíû òî÷êè íåêîòîðîé ãëàäêîé ïîâåðõ-íîñòè z=z(x,y). Òðåáóåòñÿ ïîñòðîèòü ïîëèíîì Áåðíøòåéíà, àïïðîêñèìèðóþùèé  çàäàííóþ ïîâåðõíîñòü, è îöåíèòü ïîãðåøíîñòü àïïðîêñèìàöèè:



x�7.31�7.65�8.12�8.67�8.99�9.34�9.89�5.34�5.87�6.88�7.13�7.45�7.89�8.41�8.95��y�7.34�5.54�6.24�3.76�4.98�3.67�8.35�7.55�7.45�6.54�4.34�6.76�3.43�2.65�4.34��z�8.98�8.54�8.76�8.45�4.34�5.34�3.45�9.34�9.54�9.34�3.76�4.34�3.34�5.76�4.56��
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Ñïëàéíû

	Ïî ïðèâåäåííîé íèæå òàáëèöå çíà÷åíèé ôóíêöèè òðåáóåòñÿ ïîñòðîèòü êâàäðàòè÷íûé ñïëàéí, êîòîðûé â òî÷êå x=1.5  ðàâåí 0.43 è êîòîðûé â êàæäîé äàííîé  òî÷êå èìååò ïåðâóþ ïðîèçâîäíóþ, ðàâíóþ ðåçóëüòàòó ÷èñëåííîãî äèôôåðåíöèðîâàíèÿ äàííîé ôóíêöèè â äàííîé òî÷êå:





  

x�-1.2�-0.5�0.4�1.5�2.1�2.9�3.3�3.9�4.3�5.1��f(x)�-2.11�-2.33�-0.14�0.43�1.34�2.65�6.23�9.23�7.65�4.23��	

Îòâåò ðàñïå÷àòàòü â àíàëèòè÷åñêîì è ãðàôè÷åñêîì âàðèàíòàõ.
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Êëàñòåðèçàöèÿ äàííûõ

Ïóñòü x=(x1,...,x7) - ñåìèìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà, êîîðäèíàòû êîòîðîé ÿâëÿ-

þòñÿ íîðìàëüíî ðàñïðåäåëåííûìè ñëó÷àéíûìè âåëè÷èíàìè ñ ìàòåìàòè÷åñêèì îæèäàíèåì 0.1 è äèñïåðñèåé 0.2. Ôèêñèðóåòñÿ 50 ðåàëèçà-öèé âåëè÷èíû x. Òðåáóåòñÿ ðàñïðåäåëèòü ýòî ìíîæåñòâî ðåàëèçàöèé íà ìèíèìàëüíîå ÷èñëî êëàñòåðîâ òàê, ÷òîáû âíóòðè êàæäîãî êëàñ-òåðà èçìåíåíèÿ êîîðäèíàò x1, x3, x5, x7  èçìåíÿëèñü íå áîëüøå, ÷åì íà 0.5.

	2. Ñðåäè ãèïåðïëîñêîñòåé A1x1+...+A7x7+B=0 íàéòè òàêóþ, â êîòîðîé ñîäåðæèòñÿ ìàêñèìàëüíî âîçìîæíîå êîëè÷åñòâî ðåàëèçàöèé ñëó÷àéíîé âåëè-÷èíû x, î êîòîðûõ èäåò ðå÷ü â ïðåäûäóùåé çàäà÷å.
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 Ìîäåëè ðåãðåññèè

	Èìåþòñÿ äâóìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�=(�SYMBOL 120 \f "Symbol" \s 11�x�1,�SYMBOL 120 \f "Symbol" \s 11�x�2) è äâóìåðíàÿ ñëó÷àé-íàÿ âåëè÷èíà �SYMBOL 104 \f "Symbol" \s 11�h�=(�SYMBOL 104 \f "Symbol" \s 11�h�1,�SYMBOL 104 \f "Symbol" \s 11�h�2), î êîòîðîé èçâåñòíî, ÷òî ñóùåñòâóåò íåêàÿ ôóíêöèî-íàëüíàÿ çàâèñèìîñòü �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�). Êðîìå òîãî, äàíà òàáëèöà çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�  è ñîîòâåòñòâóþùèõ èì çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 104 \f "Symbol" \s 11�h� (ñì.íè-æå). Òðåáóåòñÿ íàéòè ñðåäè ìíîãî÷ëåíîâ îò äâóõ ïåðåìåííûõ, ñòåïåíü êîòî-ðûõ ïî ñîâîêóïíîñòè ïåðåìåííûõ íå ïðåâîñõîäèò 8, òàêèå äâà ìíîãî÷ëåíà

 �SYMBOL 106 \f "Symbol" \s 11�j�1(x,y) è �SYMBOL 106 \f "Symbol" \s 11�j�2(x,y), ÷òî ðåãðåññèÿ �SYMBOL 106 \f "Symbol" \s 11�j�=(�SYMBOL 106 \f "Symbol" \s 11�j�1,�SYMBOL 106 \f "Symbol" \s 11�j�2) íàèëó÷øèì îáðàçîì ïðèáëèæàåò çàâèñèìîñòü

 �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�).



Òàáëèöà çíà÷åíèé ñëó÷àéíûõ âåëè÷èí �SYMBOL 120 \f "Symbol" \s 11�x�,�SYMBOL 104 \f "Symbol" \s 11�h�

(÷èñëà ÷åðåç çàïÿòóþ â êëåòêàõ òàáëèöû îçíà÷àþò

ïàðó (�SYMBOL 104 \f "Symbol" \s 9�h�1,�SYMBOL 104 \f "Symbol" \s 9�h�2))



�SYMBOL 120 \f "Symbol" \s 7.5�x�2\�SYMBOL 120 \f "Symbol" \s 7.5�x�1�1�2�3�4�5�6�7�8�9�-2�-3�-4�-5�-6�-7��5�9,0�7,3�1,5�0,8�3,3�6,7�2,1�2,3�4,2�5,3�6,1�5,6�3,2�6,8�3,1��6�2,6�3,2�6,7�5,3�5,9�0,4�2,3�4,6�7,4�5,1�7,8�1,5�5,1�7,5�6,1��7�4,6�1,7�5,4�8,4�5,6�4,2�6,4�7,5�4,9�3,2�5,7�8,6�4,5�2,4�3,4��8�3,2�2,5�6,7�2,3�6,8�4,3�5,6�7,8�4,5�5,3�22�5,9�2,7�7,4�6,7��
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Ñòàòèñòè÷åñêèå îöåíêè

ãåíåðàëüíîé ñîâîêóïíîñòè

	1. Èìååòñÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�, ðàñïåäåëåííàÿ ðàâíîìåðíî â èíòåðâàëå  (8,12). Òðåáóåòÿ ïîñòðîèòü åå êîìïüþòåðíûé èìèòàòîð, âû÷èñëèòü åãî ìàòåìàòè÷åñêîå îæèäàíèå è äèñïåðñèþ è ñðàâíèòü èõ ñ ñîîòâåòñòâóþùèìè òåîðåòè÷åñêèìè õàðàêòåðèñòèêàìè âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�.

	2. Ïàðòèÿ èç 8000 èçäåëèé ñ÷èòàåòñÿ äåôåêòíîé è áðàêóåòñÿ, åñëè ÷èñëî áðàêîâàííûõ èçäåëèé â íåé ïðåâîñõîäèò 600; åñëè ÷èñëî áðàêîâàííûõ èçäåëèé íå ïðåâîñõîäèò 350, òî ïàðòèÿ ñ÷èòàåòñÿ íåäåôåêòíîé è ïðèíèìàåòñÿ. Êàêèìè äîëæíû áûòü ïðèåìî÷íîå ÷èñëî �SYMBOL 110 \f "Symbol" \s 11�n� è îáúåì âûáîðêè n0, ÷òîáû âåðîÿò-íîñòü  ïðèíÿòü äåôåêòíóþ ïàðòèþ áûëà íå áîëüøå 0.16?
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Èìèòàöèÿ ñëó÷àéíûõ ïðîöåññîâ

è èõ õàðàêòåðèñòèê

	Ïîñòðîèòü èìèòàòîð øåñòèìåðíîãî âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�= =�SYMBOL 237 \f "Symbol" \s 11�í��SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6�SYMBOL 253 \f "Symbol" \s 11�ý�, êîìïîíåíòà �SYMBOL 120 \f "Symbol" \s 11�x�I = �SYMBOL 120 \f "Symbol" \s 11�x�I(t) êîòîðîãî ÿâëÿåòñÿ ïðè êàæäîì t ëîãíîðìàëüíî  ðàñïðåäåëåííîé ñëó-÷àéíîé âåëè÷èíîé (ñì.Çàìå÷àíèå ïîñëå ôîðìóëèðîâîê çàäà÷ ýòîé ëàáîðàòîðíîé ðàáîòû) ñ ìàòåìàòè÷åñêèì îæèäàíèåì t2i è äèñ-ïåðñèåé i, I=1,...,6. Ïîñòðîèòü ãðàôèêè ìàòåìàòè÷å-ñêèõ îæèäàíèé è äèñïåðñèé èìèòèðîâàííûõ  �SYMBOL 120 \f "Symbol" \s 11�x�I , I=1,...,6.  

Çàìå÷àíèå. Ñëó÷àéíàÿ âåëè÷èíà íàçûâàåòñÿ ëîãíîðìàëüíî ðàñïðåäåëåííîé, åñëè åå 

ïëîòíîñòü  ðàñïðåäåëåíèÿ èìååò âèä:

�EMBED Equation.3���

Ìàòåìàòè÷åñêîå îæèäàíèå òàêîé ñëó÷àéíîé âåëè÷èíû ðàâíî �EMBED Equation.3���, à äèñïåðñèÿ ðàâíà �EMBED Equation.3���
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Îïòèìèçàöèÿ ïðîöåäóðû îïðîñà

âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà

	Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�=

={�SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6}, êîìïîíåíòû �SYMBOL 120 \f "Symbol" \s 11�x�I êîòîðîãî ÿâëÿþòñÿ ñòàöèîíàðíûìè è îáðàòèìûìè ïðîöåññàìè ñêîëüçÿùåãî ñðåäíåãî âòîðîãî ïîðÿäêà òàêèìè, ÷òî êîððåëÿöè-îííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�2, �SYMBOL 120 \f "Symbol" \s 11�x�3, �SYMBOL 120 \f "Symbol" \s 11�x�4, �SYMBOL 120 \f "Symbol" \s 11�x�5 ìåíüøå, ÷åì êîððåëÿöèîííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�1 è �SYMBOL 120 \f "Symbol" \s 11�x�6. Íàéòè îïòèìàëüíóþ ïðîöåäóðó îïðîñà ïîñòðîåíííîãî âåê-òîðíîãî ñëó÷àéíîãî ïðîöåññà.
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Çàäà÷à èäåíòèôèêàöèè

ïîòîêà ýêñïåðèìåíòàëüíûõ äàííûõ

	1. Çíà÷åíèÿìè ñëó÷àéíîãî ïðîöåññà ÿâëÿþòñÿ íîðìàëüíî ðàñïðåäåëåí-

íûå ñëó÷àéíûå âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x� ñ ìàòåìàòè÷åñêèì îæèäàíèåì �SYMBOL 109 \f "Symbol" \s 11�m� è äèñïåðñèåé �SYMBOL 115 \f "Symbol" \s 11�s�. ×èñëî �SYMBOL 115 \f "Symbol" \s 11�s� èçâåñòíî, à î ÷èñëå �SYMBOL 109 \f "Symbol" \s 11�m� èçâåñòíî, ÷òî âî âñåõ ñëó÷àÿõ îíî ðàâíî ëèáî �SYMBOL 109 \f "Symbol" \s 11�m�1, ëèáî �SYMBOL 109 \f "Symbol" \s 11�m�2, ïðè÷åì �SYMBOL 109 \f "Symbol" \s 11�m�1>�SYMBOL 109 \f "Symbol" \s 11�m�2. Òðåáóåòñÿ ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�, êîòîðûé íà÷èíàåò ñâîþ ðàáîòó ñ ðàâíîâåðîÿòíîãî âûáîðà ìåæäó �SYMBOL 109 \f "Symbol" \s 11�m�1 è �SYMBOL 109 \f "Symbol" \s 11�m�2, à çàòåì ñ ïîìîùüþ ïðîöåäóðû ïîñëåäîâàòåëüíîé ïðîâåðêè óñòàíàâëèâàåò èñòèííîå çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�.

	2. Îñóùåñòâèòü êîìïüþòåðíûé àíàëèç çàâèñèìîñòè âðåìåíè èäåíòèôèêàöèè ñëó÷àé-íîãî ïðîöåññà îò âåëè÷èíû �SYMBOL 115 \f "Symbol" \s 11�s�. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåíòèðîâàííûé íà ñîîò-âåòñòâóþùóþ îáðàáîòêó íå èìèòèðîâàííûõ, à ýêñïåðèìåíòàëüíûõ äàííûõ.
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Çàäà÷à ïðîâåðêè ãèïîòåç

î ñâîéñòâàõ ñëó÷àéíîãî ïðîöåññà

	1. Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ðàçëàäêè ñëó÷àéíîãî ïðîöåññà, çíà÷åíèÿìè êîòîðîãî ÿâëÿþòñÿ íîðìàëüíî ðàñïðåäåëåííûå ñëó÷àéíûå âåëè-÷èû ñ îäíîé è òîé æå äèñ-ïåðñèåé �SYMBOL 115 \f "Symbol" \s 11�s� è îäíèì è òåì æå ìàòåìàòè÷åñêèì îæèäàíèåì �SYMBOL 109 \f "Symbol" \s 11�m�. Ðàçëàäêà ñîñòîèò â èçìåíåíèè ìàòåìàòè÷åñêîãî îæèäàíèÿ �SYMBOL 109 \f "Symbol" \s 11�m� ñî çíà÷åíèÿ �SYMBOL 109 \f "Symbol" \s 11�m�1 íà çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�2.

	2. Ñìîäåëèðîâàòü ÷àñòîòó ëîæíûõ òðåâîã. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåí-òèðîâàííûé íà ôèêñàöèþ ðàçëàäêè ïî ýêñïåðèìåíòàëüíûì äàííûì.
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Çàäà÷à èäåíòèôèêàöèè ïåðåäàòî÷íîé

ôóíêöèè ïî ýêñïåðèìåíòàëüíûì äàííûì

1. Èìååòñÿ ïåðåäàòî÷íàÿ ôóíêöèÿ

�EMBED Equation.3��� .

Ïîñòðîèòü ñîîòâåòñòâóþùóþ åé èìïóëüñíóþ ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�1,�SYMBOL 110 \f "Symbol" \s 12�n�2,...,�SYMBOL 110 \f "Symbol" \s 12�n�k, îáåñïå÷èâ åå óñòîé÷èâîñòü. Îòâåò èçîáðàçèòü ãðàôè÷åñêè.

2.Ñ÷èòàÿ, ÷òî xt - íîðìàëüíî ðàñïðåäåëåííàÿ ñëó÷àéíàÿ âåëè÷èíà è ïîñëåäîâàòåëü-

íîñòü yt=�SYMBOL 100 \f "Symbol" \s 12�d�1yt-1+�SYMBOL 100 \f "Symbol" \s 12�d�2yt-2+�SYMBOL 119 \f "Symbol" \s 12�w�0xt-1+�SYMBOL 119 \f "Symbol" \s 12�w�1xt-2-�SYMBOL 119 \f "Symbol" \s 12�w�2xt-3-�SYMBOL 119 \f "Symbol" \s 12�w�3xt-4 ñòðîèòñÿ ïðè çàäàííûõ �SYMBOL 100 \f "Symbol" \s 12�d�1, �SYMBOL 100 \f "Symbol" \s 12�d�2, �SYMBOL 119 \f "Symbol" \s 12�w�0, �SYMBOL 119 \f "Symbol" \s 12�w�1, �SYMBOL 119 \f "Symbol" \s 12�w�2, �SYMBOL 119 \f "Symbol" \s 12�w�3 ; ïîñòðîèòü ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�0, �SYMBOL 110 \f "Symbol" \s 12�n�1,..., �SYMBOL 110 \f "Symbol" \s 12�n�k ñ ïîìîùüþ óðàâíåíèé Âèííåðà-Õîïôà. Ñðàâ-íèòü ðåçóëüòàòû çàäà÷ 1 è 2.
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Èíòåðïîëÿöèÿ ôóíêöèé

	1.Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (3.46,4.97) ïî åå çíà÷åíèÿì, ïðèâåäåííûì â íèæåñëåäóþùåé òàáëèöå, è îöåíèòü ïîãðåøíîñòü ïîëó÷åííîãî ðåçóëüòàòà, ñ÷èòàÿ, ÷òî âñå ïðîèçâîäíûå ïî õ îãðàíè÷å-íû ÷èñëîì 1, à âñå ïðîèçâîäíûå ïî ó îãðàíè÷åíû ÷èñëîì 8:

:

 	             

Y\X   �2.40    �2.80  �3.20  �3.60  �4.00  �4.40   �4.80  �5.20   �5.60��4.21   �9.87   �4.17  �8.65  �3.19  �9.65  �4.98   �7.12  �6.65   �3.76��4.42   �4.75   �8.76  �2.19  �5.34  �4.65  �8.14   �4.54  �3.33   �6.54��4.63   �5.43   �4.24  �7.43  �4.33  �5.33  �3.54   �7.34  �4.32   �3.43��4.84   �6.33   �3.33   �2.43  �6.54  �5.34  �5.34  �4.54  �6.43   �4.43��5.05   �5.43   �4.43   �4.54  �3.43  �5.32  �5.34  �6.54  �4.54   �5.54��5.26   �4.54   �3.54   �4.76  �3.76  �5.65  �4.54  �5.76  �4.54   �3.54��5.47   �5.76   �7.54   �5.76  �3.23  �4.34  �3.54  �3.23  �5.76   �3.43	��

	

	2. Ôóíêöèÿ z=z(x,y) èìååò íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ. Òðåáóåòñÿ íàéòè åå çíà÷åíèå â òî÷êå (6.77, 5.55) ïî åå çíà÷åíèÿì, ïðèâåäåííûì â íèæåñëåäóþùåé òàáëèöå:



x�3.13�3.87�4.76�4.81�5.54 �5.87�5.97�6.07�6.56�6.96�7.34�7.65�7.87�8.46�8.88��y�4.56�6.76�3.98�5.67�4.87�5.89�7.67�6.56�8.54�4.56�6.23�3.23�6.34�7.56�7.99��z�4.00�5.00�2.00�5.45�3.65�7.56�5.45�5.87�7.56�3.67�5.99�5.00�9.66�5.77�7.00��
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Ðàâíîìåðíîå ïðèáëèæåíèå

	Â íèæåïðèâåäåííîé òàáëèöå çàäàíû òî÷êè íåêîòîðîé ãëàäêîé ïîâåðõíîñòè z=z(x,y). Òðåáóåòñÿ ïîñòðîèòü ïîëèíîì Áåðíøòåéíà, àïïðîêñèìèðóþùèé  çàäàííóþ ïîâåðõíîñòü, è îöåíèòü ïîãðåøíîñòü àïïðîêñèìàöèè:



x�1.31�1.65�2.12�2.67�2.99�4.34�4.89�5.34�5.87�7.88�8.13�8.45�8.89�9.41�9.95��y�6.34�9.54�4.24�8.76�5.98�3.67�8.35�7.55�4.45�3.54�5.34�5.76�7.43�5.65�6.34��z�3.98�4.54�3.76�3.45�4.34�5.34�3.45�2.34�4.54�6.34�8.76�3.34�9.34�8.76�8.56��

Ëàáîðàòîðíàÿ ðàáîòà 3

Ñïëàéíû

	Ïî ïðèâåäåííîé íèæå òàáëèöå çíà÷åíèé ôóíêöèè òðåáóåòñÿ ïîñòðîèòü êâàäðàòè÷íûé ñïëàéí, êîòîðûé â òî÷êå x=4.12  ðàâåí 1.23 è êîòîðûé â êàæäîé äàííîé òî÷êå èìååò ïåðâóþ ïðîèçâîäíóþ, ðàâíóþ ðåçóëüòàòó ÷èñëåííîãî äèôôåðåíöèðîâàíèÿ äàííîé ôóíêöèè â äàííîé òî÷êå:

 

x�2.1�2.67�3.65�4.12�4.78�5.32�5.99�6.13�6.56�7.01��f(x)�-4.21�-1.23�-0.45�1.23�1.01�2.03�2.76�2.43�-3.34�4.12��	

Îòâåò ðàñïå÷àòàòü â àíàëèòè÷åñêîì è ãðàôè÷åñêîì âàðèàíòàõ.
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Êëàñòåðèçàöèÿ äàííûõ

1.Ïóñòü x=(x1,x2,x3) - òðåõìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà, êîîðäèíàòû êîòîðîé ÿâëÿþòñÿ 

ýêñïîíåíöèàëüíî ðàñïðåäåëåííûìè ñëó÷àéíûìè âåëè÷èíàìè ñ ïëîòíîñòüþ ðàñïðåäåëåíèÿ f(t)=1-exp(-3.5t). Ôèêñèðóåòñÿ 50 ðåàëèçàöèé âåëè÷èíû x. Òðåáóåòñÿ ðàñïðåäåëèòü ýòè ðåàëè-çàöèè íà ìèíèìàëüíîå ÷èñëî êëàñòåðîâ òàê ÷òîáû êàæäûé èç íèõ ïîìåùàëñÿ â êóáå, ðåáðà êîòîðîãî ïàðàëëåëüíû îñÿì êîîðäèíàò è èìåþò äëèíó 0.3.

	2. Ìíîæåñòâî ðåàëèçàöèé ñëó÷àéíîé âåëè÷èíû x, î êîòîðûõ èäåò ðå÷ü â ïðåäûäóùåé çàäà÷å, ðàçáèòü íà ìèíèìàëüíîå ÷èñëî ïîäìíîæåñòâ, êàæäîå èç êîòîðûõ ñîäåðæèòñÿ â ïëîñîêñòè A1x1+A2x2+A3x3+B=0, ïðè÷åì òî÷êè (x1,x2,x3) è (y1,y2,y3) ñ÷èòàòü íåðàçëè÷èìûìè, åñëè ðàññòîÿíèå ìåæäó íèìè íå ïðåâîñõîäèò 0.3.
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Ìîäåëè ðåãðåññèè

	Èìåþòñÿ äâóìåðíàÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�=(�SYMBOL 120 \f "Symbol" \s 11�x�1,�SYMBOL 120 \f "Symbol" \s 11�x�2) è äâóìåðíàÿ ñëó÷àé-íàÿ âåëè÷èíà �SYMBOL 104 \f "Symbol" \s 11�h�=(�SYMBOL 104 \f "Symbol" \s 11�h�1,�SYMBOL 104 \f "Symbol" \s 11�h�2), î êîòîðîé èçâåñòíî, ÷òî ñóùåñòâóåò íåêàÿ ôóíêöèî-íàëüíàÿ çàâèñèìîñòü �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�). Êðîìå òîãî, äàíà òàáëèöà çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x� è ñîîòâåòñòâóþùèõ èì çíà÷åíèé ñëó÷àéíîé âåëè÷èíû �SYMBOL 104 \f "Symbol" \s 11�h� (ñì.íèæå). Òðåáóåòñÿ íàéòè ñðåäè ìíîãî÷ëåíîâ îò äâóõ ïåðåìåííûõ, ñòåïåíü êîòîðûõ ïî ñîâîêóïíîñòè ïåðåìåííûõ íå ïðåâîñõîäèò 8, òàêèå äâà ìíîãî÷ëåíà

 �SYMBOL 106 \f "Symbol" \s 11�j�1(x,y) è �SYMBOL 106 \f "Symbol" \s 11�j�2(x,y), ÷òî ðåãðåññèÿ �SYMBOL 106 \f "Symbol" \s 11�j�=(�SYMBOL 106 \f "Symbol" \s 11�j�1,�SYMBOL 106 \f "Symbol" \s 11�j�2) íàèëó÷øèì îáðàçîì ïðèáëèæàåò çàâèñèìîñòü

 �SYMBOL 104 \f "Symbol" \s 11�h�=�SYMBOL 104 \f "Symbol" \s 11�h�(�SYMBOL 120 \f "Symbol" \s 11�x�).



Òàáëèöà çíà÷åíèé ñëó÷àéíûõ âåëè÷èí �SYMBOL 120 \f "Symbol" \s 11�x�,�SYMBOL 104 \f "Symbol" \s 11�h�

(÷èñëà ÷åðåç çàïÿòóþ â êëåòêàõ òàáëèöû îçíà÷àþò

ïàðó (�SYMBOL 104 \f "Symbol" \s 9�h�1,�SYMBOL 104 \f "Symbol" \s 9�h�2))



�SYMBOL 120 \f "Symbol" \s 7.5�x�2\�SYMBOL 120 \f "Symbol" \s 7.5�x�1�-1�-2�-3�-4�-5�-6�7�8�9�10�11�12�13�14�15��8�3,3�4,9�8,2�3,3�0,4�3,7�2,1�2,3�4,2�5,3�6,1�5,6�3,2�6,8�3,1��9�2,6�3,2�6,7�5,3�5,9�0,4�4,7�2,5�1,4�5,3�6,4�6,5�3,8�7,4�6,2��10�8,4�5,0�0,3�4,7�4,9�4,1�6,4�5,7�5,2�3,2�5,7�8,6�4,5�2,4�3,4��11�3,2�2,5�6,7�2,3�6,8�4,3�5,6�7,8�4,5�3,6�2,3�7,5�4,7�0,3�3,4��
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Ñòàòèñòè÷åñêèå îöåíêè

ãåíåðàëüíîé ñîâîêóïíîñòè

	1. Èìååòñÿ ñëó÷àéíàÿ âåëè÷èíà �SYMBOL 120 \f "Symbol" \s 11�x�, ðàñïåäåëåííàÿ ëîãíîðìàëüíî (ñì. Çàìå÷àíèå ïîëå ôîðìóëèðîâîê çàäà÷ ýòîé ëàáîðàòîðíîé ðàáîòû) ñ ìàòåìàòè÷åñêèì îæèäàíèåì 5 è äèñïåð-ñèåé 7. Òðåáóåòÿ ïîñòðîèòü åå êîìïüþòåðíûé èìèòàòîð, âû÷èñëèòü åãî ìàòåìàòè÷åñêîå îæèäàíèå è äèñïåðñèþ è ñðàâíèòü èõ ñ ñîîòâåòñòâóþùèìè òåîðåòè÷åñêèìè õàðàêòåðèñòè-êàìè âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�.

2.Ïàðòèÿ èç 7500 èçäåëèé ñ÷èòàåòñÿ äåôåêòíîé è áðàêóåòñÿ, åñëè ÷èñëî áðàêîâàííûõ 

èçäåëèé â íåé ïðåâîñõîäèò 100; åñëè ÷èñëî áðàêîâàííûõ èçäåëèé íå ïðåâîñõîäèò 80, òî ïàðòèÿ ñ÷èòàåòñÿ íåäåôåêòíîé è ïðèíèìàåòñÿ. Êàêèìè äîëæíû áûòü ïðèåìî÷íîå ÷èñëî �SYMBOL 110 \f "Symbol" \s 11�n� è îáúåì âûáîðêè n0, ÷òîáû âåðîÿòíîñòü  çàáðàêîâàòü íåäåôåêòíóþ ïàðòèþ è âåðîÿòíîñòü ïðèíÿòü äåôåêòíóþ ïàðòèþ áûëè ðàâíû è íå ïðåâîñõîäèëè 0.1?



Çàìå÷àíèå. Ñëó÷àéíàÿ âåëè÷èíà íàçûâàåòñÿ ëîãíîðìàëüíî ðàñïðåäå-

ëåííîé, åñëè åå ïëîòíîñòü  ðàñïðåäåëåíèÿ èìååò âèä:

�EMBED Equation.3���

Ìàòåìàòè÷åñêîå îæèäàíèå òàêîé ñëó÷àéíîé âåëè÷èíû ðàâíî �EMBED Equation.3���, à

äèñïåðñèÿ ðàâíà �EMBED Equation.3���
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Èìèòàöèÿ ñëó÷àéíûõ ïðîöåññîâ

è èõ õàðàêòåðèñòèê

	Ïîñòðîèòü èìèòàòîð øåñòèìåðíîãî âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�= =�SYMBOL 237 \f "Symbol" \s 11�í��SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6�SYMBOL 253 \f "Symbol" \s 11�ý�, êîìïîíåíòà �SYMBOL 120 \f "Symbol" \s 11�x�I = �SYMBOL 120 \f "Symbol" \s 11�x�I(t) êîòîðîãî ÿâëÿåòñÿ ïðè êàæäîì t íîðìàëüíî  ðàñïðåäåëåííîé ñëó÷àéíîé âåëè÷èíîé ñ ìàòåìàòè÷åñêèì îæèäàíèåì ti2 è äèñïåðñèåé t3+i, I=1,...,6. Ïîñòðîèòü ãðàôèêè ìàòåìàòè÷åñêèõ îæèäàíèé è äèñïåðñèé èìèòèðîâàííûõ  �SYMBOL 120 \f "Symbol" \s 11�x�I , I=1,...,6. 
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Îïòèìèçàöèÿ ïðîöåäóðû îïðîñà

âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà

	Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà �SYMBOL 120 \f "Symbol" \s 11�x�=

={�SYMBOL 120 \f "Symbol" \s 11�x�1,...,�SYMBOL 120 \f "Symbol" \s 11�x�6}, êîìïîíåíòû �SYMBOL 120 \f "Symbol" \s 11�x�I êîòîðîãî ÿâëÿþòñÿ ñòàöèîíàðíûìè è îáðàòèìûìè ïðîöåññàìè àâòîðåãðåñèè âòîðîãî ïîðÿäêà òàêèìè, ÷òî êîððåëÿöèîííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�1, �SYMBOL 120 \f "Symbol" \s 11�x�3, �SYMBOL 120 \f "Symbol" \s 11�x�5, �SYMBOL 120 \f "Symbol" \s 11�x�6 çàòóõàþò áûñòðåå, ÷åì êîððåëÿöèîííûå ôóíêöèè ïðîöåññîâ �SYMBOL 120 \f "Symbol" \s 11�x�2 è �SYMBOL 120 \f "Symbol" \s 11�x�4. Íàéòè îïòèìàëüíóþ ïðîöåäóðó îïðîñà ïîñòðîåíííîãî âåêòîðíîãî ñëó÷àéíîãî ïðîöåññà.
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Çàäà÷à èäåíòèôèêàöèè

ïîòîêà ýêñïåðèìåíòàëüíûõ äàííûõ

	1. Çíà÷åíèÿìè ñëó÷àéíîãî ïðîöåññà ÿâëÿþòñÿ ëîãíîðìàëüíî ðàñïðåäåëåíííûå ñëó-÷àéíûå âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x� ñ ìàòåìàòè÷åñêèì îæèäàíèåì �SYMBOL 109 \f "Symbol" \s 11�m� è äèñïåðñèåé �SYMBOL 115 \f "Symbol" \s 11�s�. ×èñëî �SYMBOL 115 \f "Symbol" \s 11�s� èçâåñòíî, à î ÷èñëå �SYMBOL 109 \f "Symbol" \s 11�m� èçâåñòíî, ÷òî âî âñåõ ñëó÷àÿõ îíî ðàâíî ëèáî �SYMBOL 109 \f "Symbol" \s 11�m�1, ëèáî �SYMBOL 109 \f "Symbol" \s 11�m�2, ïðè÷åì �SYMBOL 109 \f "Symbol" \s 11�m�1>�SYMBOL 109 \f "Symbol" \s 11�m�2. Òðåáóåòñÿ ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ñëó-÷àéíîé âåëè÷èíû �SYMBOL 120 \f "Symbol" \s 11�x�, êîòîðûé íà÷èíàåò ñâîþ ðàáîòó ñ ðàâíîâåðîÿòíîãî âûáîðà ìåæäó �SYMBOL 109 \f "Symbol" \s 11�m�1  è �SYMBOL 109 \f "Symbol" \s 11�m�2, à çàòåì ñ ïîìîùüþ ïðîöåäóðû ïîñëåäîâàòåëüíîé ïðîâåðêè óñòàíàâëèâàåò èñòèííîå çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�.

2.Îñóùåñòâèòü êîìïüþòåðíûé àíàëèç çàâèñèìîñòè âðåìåíè èäåíòèôèêàöèè ñëó÷àé-

íîãî ïðîöåññà îò âåëè÷èíû �SYMBOL 115 \f "Symbol" \s 11�s�. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåíòèðîâàííûé íà ñî-îòâåòñòâóþùóþ îáðàáîòêó íå èìèòèðîâàííûõ, à ýêñïåðèìåíòàëüíûõ äàííûõ.
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Çàäà÷à ïðîâåðêè ãèïîòåç

î ñâîéñòâàõ ñëó÷àéíîãî ïðîöåññà

	1. Ïîñòðîèòü êîìïüþòåðíûé èìèòàòîð ðàçëàäêè ñëó÷àéíîãî ïðîöåññà, çíà÷åíèÿìè êîòîðîãî ÿâëÿþòñÿ ëîãíîðìàëüíî ðàñïðåäåëåííûå ñëó÷àéíûå âå-ëè÷èíû ñ îäíîé è òîé æå äèñïåðñèåé �SYMBOL 115 \f "Symbol" \s 11�s� è îäíèì è òåì æå ìàòåìàòè÷åñêèì îæèäàíèåì �SYMBOL 109 \f "Symbol" \s 11�m�. Ðàçëàäêà ñîñòîèò â èçìåíå-íèè ìàòåìàòè÷åñêîãî îæèäàíèÿ �SYMBOL 109 \f "Symbol" \s 11�m� ñî çíà÷åíèÿ �SYMBOL 109 \f "Symbol" \s 11�m�1 íà çíà÷åíèå �SYMBOL 109 \f "Symbol" \s 11�m�2.

	2. Ñìîäåëèðîâàòü ÷àñòîòó ëîæíûõ òðåâîã. Ïðåäóñìîòðåòü ïðîãðàììíûé áëîê, îðèåí-òèðîâàííûé íà ôèêñàöèþ ðàçëàäêè ïî ýêñïåðèìåíòàëüíûì äàííûì.
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Çàäà÷à èäåíòèôèêàöèè ïåðåäàòî÷íîé

ôóíêöèè ïî ýêñïåðèìåíòàëüíûì äàííûì

1. Èìååòñÿ ïåðåäàòî÷íàÿ ôóíêöèÿ

�EMBED Equation.3��� .

Ïîñòðîèòü ñîîòâåòñòâóþùóþ åé èìïóëüñíóþ ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�1,�SYMBOL 110 \f "Symbol" \s 12�n�2,...,�SYMBOL 110 \f "Symbol" \s 12�n�k, îáåñïå÷èâ åå óñòîé÷èâîñòü. Îòâåò èçîáðàçèòü ãðàôè÷åñêè.

2.Ñ÷èòàÿ, ÷òî xt - íîðìàëüíî ðàñïðåäåëåííàÿ ñëó÷àéíàÿ âåëè÷èíà è ïîñëåäîâàòåëü-

íîñòü yt=-�SYMBOL 100 \f "Symbol" \s 12�d�1yt-1+�SYMBOL 100 \f "Symbol" \s 12�d�2yt-2+�SYMBOL 119 \f "Symbol" \s 12�w�0xt-3-�SYMBOL 119 \f "Symbol" \s 12�w�1xt-4+�SYMBOL 119 \f "Symbol" \s 12�w�2xt-5 ñòðîèòñÿ ïðè çàäàííûõ �SYMBOL 100 \f "Symbol" \s 12�d�1, �SYMBOL 100 \f "Symbol" \s 12�d�2, �SYMBOL 119 \f "Symbol" \s 12�w�0, �SYMBOL 119 \f "Symbol" \s 12�w�1, �SYMBOL 119 \f "Symbol" \s 12�w�2, �SYMBOL 119 \f "Symbol" \s 12�w�3 ; ïîñòðîèòü ïåðåõîäíóþ ôóíêöèþ �SYMBOL 110 \f "Symbol" \s 12�n�0, �SYMBOL 110 \f "Symbol" \s 12�n�1,..., �SYMBOL 110 \f "Symbol" \s 12�n�k ñ ïîìîùüþ óðàâíåíèé Âèííåðà-Õîïôà. Ñðàâíèòü ðåçóëüòàòû çàäà÷ 1 è 2.
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Ý Ê Ç À Ì Å Í À Ö È Î Í Í Û Å   Â Î Ï Ð Î Ñ Û



1. Îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ î ôóíêöèè ìåòîäîì èíòåðïîëÿöèè ïî Ëàãðàíæó.

2. Îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ î ôóíêöèè ìåòîäîì èíòåðïî-ëÿöèè ïî Áåðíøòåéíó (ñëó÷àè ðàçìåðíîñòåé 1 è 2).

3.Îïðåäåëåíèå ñïëàéí-ôóíêöèè è ñãëàæèâàíèå ýêñïåðèìåíòàëüíûõ äàííûõ ñïëàéí-ôóíêöèÿìè. 

4.Ïîíÿòèÿ êëàñòåðà è êëàñòåðèçàöèè äàííûõ. Ïîñòàíîâêà çàäà÷è ïîíèæåíèÿ 

ðàçìåðíîñòè è ïðèìåðû åå ðåøåíèÿ.

	5. Ïîíÿòèå î ðåãðåññèîííîé ìîäåëè çàâèñèìîñòè ìåæäó ñëó÷àéíûìè âåëè÷èíàìè è åå ïîñòðîåíèå ïî ìåòîäó íàèìåíüøèõ êâàäðàòîâ.

	6. Ñòàòèñòè÷åñêèå îöåíêè ãåíåðàëüíîé ñîâîêóïíîñòè. Çàäà÷à îá îöåíêå êà÷åñòâà ïî âûáîðêå.

	7. Ñëó÷àéíûå ïðîöåññû êàê ìîäåëè ïîðîæäåíèÿ äàííûõ. Ëèíåéíûå ìîäåëè ñëó÷àéíûõ ïðîöåññîâ.

	8. Ïðîöåññû àâòîðåãðåññè. Ñòàöèîíàðíîñòü è îáðàòèìîñòü.

	9. Ïðîöåññû ñêîëüçÿùåãî ñðåäíåãî. Ñòàöèîíàðíîñòü è îáðàòèìîñòü.

	10. Êîððåëÿöèîííàÿ ôóíêöèÿ ñëó÷àéíîãî ïðîöåññà. Âîññòàíîâëåíèå ìîäåëè ïî êîððåëÿöèîííîé ôóíêöèè.

	11. Ìåòîäèêà Âàëüäà ïðîâåðêè ãèïîòåçû î ñâîéñòâàõ ñëó÷àéíîé âåëè÷èíû.

	12. Çàäà÷à ðàçëàäêè è å¸ ðåøåíèå ïî ýêñïåðèìåíòàëüíûì äàííûì.

	13. Ïðîáëåìà ñòàòèñòè÷åñêîé èäåíòèôèêàöèè ìîäåëè ñëó÷àéíîãî ïðîöåññà è åå ðåøåíèå ïî ìåòîäèêå Âàëüäà.

 	14. Ïðîáëåìà èäåíòèôèêàöèè ïåðåäàòî÷íîé ôóíêöèè è åå ðåøåíèå ïî ìåòîäó Âèííåðà-Õîïôà.
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