
c©ÌàòÁþðî � ðåøåíèå çàäà÷ ïî âûñøåé ìàòåìàòèêå, òåîðèè âåðîÿòíîñòåé

Îñíîâíûå òðèãîíîìåòðè÷åñêèå ôîðìóëû
Ñóììà è ðàçíîñòü óãëîâ

sin(α± β) = sinα cos β ± cosα sinα.

cos(α± β) = cosα cos β ∓ sinα sin β.

tg(α± β) =
tgα± tg β

1∓ tgα tg β
, ctg(α± β) =

ctgα ctg β ∓ 1

ctg β ± ctgα
.

Ôóíêöèè äâîéíûõ, òðîéíûõ, ïîëîâèííûõ óãëîâ

sin 2α = 2 sinα cosα, cos 2α = cos2 α− sin2 α = 1− 2 sin2 α = 2 cos2 α− 1.

tg 2α =
2 tgα

1− tg2 α
, ctg 2α =

ctg2 α− 1

2 ctgα
.

sin 3α = 3 sinα− 4 sin3 α, cos 3α = 4 cos3 α− 3 cosα.

tg 3α =
3 tgα− tg3 α

1− 3 tg2 α
, ctg 3α =

ctg3 α− 3 ctgα

3 ctg2 α− 1
.
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Ôîðìóëû óíèâåðñàëüíîé òðèãîíîìåòðè÷åñêîé ïîäñòàíîâêètgα/2

sinα =
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2
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2
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2
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Ïðåîáðàçîâàíèå ñóììû â ïðîèçâåäåíèå

sinα + sin β = 2 sin
α + β

2
cos

α− β
2

, sinα− sin β = 2 cos
α + β

2
sin

α− β
2

.

cosα + cos β = 2 cos
α + β

2
cos

α− β
2

, cosα− cos β = −2 sin
α + β

2
sin

α− β
2

.

tgα± tg β =
sin(α± β)

cosα cos β
, ctgα± ctg β =

sin(β ± α)

sinα sin β
.

tgα + ctg β =
cos(α− β)

cosα sin β
, tgα− ctg β = −cos(α + β)

cosα sin β
.

Ïðåîáðàçîâàíèå ïðîèçâåäåíèÿ â ñóììó

sinα sin β =
1

2
[cos(α− β)− cos(α + β)] ,

cosα cos β =
1

2
[cos(α− β) + cos(α + β)] ,

sinα cos β =
1

2
[sin(α− β) + sin(α + β)] .
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