
Çàäà÷à 1. Äàíà ïèðàìèäà BCDE ñ êîîðäèíàòàìè âåðøèí

B(−2, 0, 4), C(3,−3, 7), D(−3,−5, 11), è E(−2,−7, 15).

Íàéòè äëèíó âûñîòû ïèðàìèäû, îïóùåííîé èç âåðøèíû E.

Ðåøåíèå: ×òîáû íàéòè äëèíó âûñîòû â ïèðàìèäå, îïóùåííîé èç âåðøèíû E äîñòàòî÷íî
ñïðîåêòèðîâàòü âåêòîð
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íà âåêòîð, ïåðïåíäèêóëÿðíûé îñíîâàíèþ, íà êîòîðîå îïóñêàåòñÿ âûñîòà, èëè íà âåêòîð
íîðìàëè ê ïëîñêîñòè, ïðîõîäÿùåé ÷åðåç îñíîâàíèå. À îí ñ÷èòàåòñÿ òàê. Ðàññìîòðèì
âåêòîðà
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×òîáû ïîëó÷èòü âåêòîð íîðìàëè (ïåðïåíäèêóëÿðíûé) ê ïëîñêîñòè, ïðîõîäÿùåé ÷åðåç
òðè òî÷êè, ìîæíî âçÿòü äâà âåêòîðà, ëåæàùèå â ýòîé ïëîñêîñòè è èõ âåêòîðíîå
ïðîèçâåäåíèå.
Âåêòîðíûì ïðîèçâåäåíèåì äâóõ âåêòîðîâ ÿâëÿåòñÿ òðåòèé âåêòîð, íàïðàâëåííûé

ïåðïåíäèêóëÿðíî îáîèì âåêòîðàì è îáðàçóþùèé ñ íèìè ïðàâóþ òðîéêó âåêòîðîâ.
Âû÷èñëèòü âåêòîðíîå ïðîèçâåäåíèå â òð¼õìåðíîì ïðîñòðàíñòâå ìîæíî, ïîäñ÷èòàâ

ïñåâäîîïðåäåëèòåëü ìàòðèöû, â êîòîðîé â ïåðâîé ñòðî÷êå ñòîÿò êîîðäèíàòíûå îðòû,
à âî âòîðîé è òðåòüåé - êîîðäèíàòû ïåðâîãî è âòîðîãî âåêòîðîâ ñîîòâåòñòâåííî.

~BC × ~BD =
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∣∣∣∣ =

=~i ((−3) · 7− (−5) · 3)−~j (5 · 7− (−1) · 3) + ~k (5 · (−5)− (−1) · (−3)) =

= −6~i− 38~j − 28~k.

Îäíà èç ãåîìåòðè÷åñêèõ èíòåðïðåòàöèé ñêàëÿðíîãî ïðîèçâåäåíèÿ äâóõ âåêòîðîâ çàêëþ÷àåòñÿ
â òîì, ÷òî åãî ìîäóëü ðàâåí äëèíå îäíîãî âåêòîðà, óìíîæåííîé íà äëèíó ïðîåêöèè
íà íåãî âòîðîãî âåêòîðà. Îòñþäà ïîëó÷àåì, ÷òî ÷òîáû óçíàòü äëèíó ïðîåêöèè, íàäî
ìîäóëü ñêàëÿðíîãî ïðîèçâåäåíèÿ ðàçäåëèòü íà äëèíó âåêòîðà, íà êîòîðûé ïðîèñõîäèò
ïðîåêöèÿ.
Ñêàëÿðíûì ïðîèçâåäåíèåì äâóõ âåêòîðîâ ÿâëÿåòñÿ ÷èñëî, ðàâíîå ñóììå ïîïàðíûõ

ïðîèçâåäåíèé îäíîèì¼ííûõ êîîðäèíàò.
Ñêàëÿðíîå ïðîèçâåäåíèå âåêòîðîâ(

~EB, ~BC × ~BD
)

= 0 · (−6) + 7 · (−38) + (−11) · (−28) = 42

Äëèía âåêòîðà ∣∣∣ ~BC × ~BD
∣∣∣ =
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Äëèíà ïðîåêöèè âåêòîðà ~EB íà âåêòîð ~BC × ~BD:∣∣∣ ~EB ~BC× ~BD
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Îòâåò: äëèíà âûñîòû ðàâíà 21
√

566/566.
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