
Çàäà÷à 1. Íàéòè óãîë ìåæäó ïëîñêîñòÿìè A è B, çàäàííûìè óðàâíåíèÿìè

x− 2z − 3 = 0 è x + y + z − 1 = 0.

Ðåøåíèå: Òàê êàê âåêòîðà íîðìàëåé ïåðïåíäèêóëÿðíû ê ïëîñêîñòÿì, òî óãîë ìåæäó

ïëîñêîñòÿìè ìîæíî ïîäñ÷èòàòü êàê óãîë ìåæäó íîðìàëÿìè ê íèì.

Ó ïåðâîé ïëîñêîñòè âåêòîð íîðìàëè ~nA =

 1
0
−2

 .Ó âòîðîé ïëîñêîñòè âåêòîð íîðìàëè

~nA =

1
1
1

 . Ñ ãåîìåòðè÷åñêîé òî÷êè çðåíèÿ ñêàëÿðíîå ïðîèçâåäåíèå äâóõ âåêòîðîâ

ðàâíî ïðîèçâåäåíèþ èõ äëèí íà êîñèíóñ óãëà ìåæäó âåêòîðàìè.

Äëèía âåêòîðà

|~nB| =
√

12 + 12 + 12 =
√

3.

Äëèía âåêòîðà

|~nA| =
√

12 + 02 + (−2)2 =
√

5.

Ñêàëÿðíûì ïðîèçâåäåíèåì äâóõ âåêòîðîâ ÿâëÿåòñÿ ÷èñëî, ðàâíîå ñóììå ïîïàðíûõ

ïðîèçâåäåíèé îäíîèì¼ííûõ êîîðäèíàò.

Ñêàëÿðíîå ïðîèçâåäåíèå âåêòîðîâ

(~nA, ~nB) = 1 · 1 + 0 · 1 + (−2) · 1 = −1

cos ∠ (~nA, ~nB) =
(~nA, ~nB)

|~nA| · |~nB|
=
−1√
15

= −
√

15/15.

Ïëîñêîñòè ïðè ïåðåñå÷åíèè îáðàçóþò äâà óãëà, äîïîëíÿþùèõ äðóã äðóãà äî 180◦.
Óãëîì ìåæäó ïëîñêîñòÿìè ïðè ýòîì ñ÷èòàåòñÿ ìåíüøèé èç íèõ. Åãî êîñèíóñ íåîòðèöàòåëåí

è ðàâåí ïî ìîäóëþ êîñèíóñà áîëüøåãî óãëà.

Îòâåò: êîñèíóñ óãëà ðàâåí
√

15/15, óãîë ðàâåí arccos(
√

15/15) ≈ 75.037◦.

Ðåøåíèå âûïîëíåíî àâòîìàòè÷åñêè.

Ïðîãðàììó � ó÷åáíîå ïîñîáèå ðàçðàáîòàë Àðòåìèé Áåðëèíêîâ.

Web-èíòåðôåéñ Ïàâëà Ëàïèíà.


