Модуль: Интегрирование тригонометрических функций  (М10)
Цель: Научиться интегрировать тригонометрических функции.
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	Интегрирование тригонометрических функций
[image: image1.png]1. Ecsin mon 3HaKOM MHTErpaJia CTouT Bbhipaxkenue R(sin x, cos x), mosyya-
oneecs U3 PyHKIUR sinz ¥ COS T 1 HEKOTOPBHIX KOHCTAHT C MOMOIIBIO YEThi-
pex apudMernyeckux nmeiicruit (R(sinx,cos ) HA3bIBAETCA PAIMOHAJILHOMN

dyHkumeit ot sinx u cosc), TO maHHBI UHTErpaJ / R(sin z, cos x)dz cBo-

OUTCA K WHTErpajly OT pPalHOHAJIbHOH NpoOHM Nnpu IOMONIIY YHUBEPCAADHOM
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X0Ts1 yHUBEpPCAJIbHASA MOACTAHOBKA I03BOJIsAeT HaliTu J1i000it MHTEerpaJ Buga
R(sin z, cos x)dz, omHako B 60OJIbIMIMHCTBE CJIy4YaeB OHA MPUBOIUT K Yepec-

Yyp TrPOMO3OKMM BbIYMCJIEHUSIM, U TOrOga ynoOHee MOJIb30BATHCA IPYTUMH,
6oJiee apPeKTUBHLIMU ITOOCTAHOBKaMu. TeM He MeHee HeKOTOpble HHTerpa-

JIbl HanboJsiee 6BICTPO CYUNTAIOTCA UMEHHO C IOMOIIbIO 3TO# mogcTaHOBKU. B
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Пример 1.
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Решение:
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[image: image4.png]2. Ecsin noapinTerpasyibHaa yHkuua R(sin z, cos £) He MeHAETCS NpH Ie-
peMeHe 3HAKOB Y Sin T M COS T OMHOBPEMEHHO, T. €. €CJIM

R(sinz,cosz) = R(— sinz, — cos ), (5.1)

TO 11€J1€CO00pa3HO MPUMEHUTD NOACTAHOBKY t = tgx. B 4acTHOCTH, 9TO OTHO-

dzr

CUTCs K MHTerpaJiaM BHUIa / —_—
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Пример 2. 
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Решение:
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[image: image9.png]3. Ecsin nonpiHTerpasibHaA ¢pyukuua R(sin z, cosz) MeHsAeT 3HAK NpH 3a-
MEHe sin r Ha —SinZ, T. €. eCJIn

R(-sinz,—cosz) = —R(sinz, cos z),

TO HHTErpaJl PalMOHAJIU3UPYETCs C MOMOIIbI0 MOOCTAHOBKM t = cosz. B

20+l & . cos?* ¢ dz, roe

YaCTHOCTH, 9TO OTHOCUTCSA K MHTErpajiaM BHI3 / sin
n=20,1,23,...
Ecim xe noapiaTerpasibHas yHkius R(sinx,cosT) MeHAeT 3HAK NpH

3aMEHE COS T HA — COSZ, T. €. €CJIU
R(sinz,— cosz) = —R(sinz,cosx),

TO WHTErpaJl PAlMOHAJIM3UPYETCs C INOMONIbI0 NOICTAaHOBKU t =sinz. B
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YaCTHOCTH, 3TO OTHOCUTCA K WHTErpajiaM BHUIA / sin“™ x - cos zdz,

k=0,1,23,...




Пример 3.
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Решение:
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[image: image12.png]4. Ecsm nogpiHTerpajbHasa (pYHKIUA MPeacTaBigeT codoil mpousBeneHne
YEeTHBIX CTelneHell CuHyca 1 KOCHHYCa, TO €CTb JIaHHbIil MHTErpaJl UMeeT BUJL

/sinznm-coszkmdm, rmen=0,1,2,..., k=0,1,2,...,
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[image: image13.png]5. IIpn BuIYMC/IEHHM MHTErPaJIOB / sinnz - cos kx dz, / sin nz - sin kx dz,

11
cosn& - €os kx dr, mOIb3yIOTCSA TPUrOHOMETPUYECKMMH (OpMYJIaMH IIpe-
00pa30BaHUA MPOU3BENECHUA B CYMMY:

sina - cos B = %[sin(a — ) + sin(a + B)],
sina -sinff = %[cos(a — ) — cos(a + B)], (5.2)
cosa - cos 3 = %[cos(a — B) + cos(a + B)].
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Пример 4.
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Решение:
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Задания: 
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	 Записать необходимую информацию
Примеры записать в тетрадь
Решить задания, проверить ответы.
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