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JIOBOJIBHO YTOMATEIEO: MOXKHO COCTaBUTE Tabauity GHopMyst IpuBe-
ZeHES ¥ HOCTOSHHO €10 TMOJb30BaThCH, HO OHA TPOMO3AKA. IloaToMy
6EIT IPEAYMAH TIpocTol ¥ yAOGHELA CII0CO0 UX 3aTOMUEARUA (MHEMO-
Huyeckoe npasuno ). OH 3aKA0UALTCH B CIACAYIOIEM.

1) Ecym mOf 3HAKOM [peofpasyeMoli TPHTOHOMETPHUECKOH (QyHK-
mum colep:ruTcA Bhipaxenue m + ¢, T — ¢, 27 + t mau 21 — t,
T0 HAUMEHOBAHWE TPUTOHOMETPHUECKOH QDYHKIUN CIefyer co-
XPaHKUTb.

2) Ecam moj 3HEAKOM IPeofpasyemoil TPUTOHOMETPHIecKoH QyHK-

MUY COREPIKUTCH BHIPAIKECHUE g =+ g sty §2£ + { uan 3?" =k

TO HAMMEHOBaHKE TPUIOHOMETPHUIECKOA QYHKINY CIeAYeT uaMe-

HNUTH Ha POJCTBEHHOS (CHHYC — Ha KOCHHYC, KOCHHYC — Ha CHHYC,
TaETeHC — HA KOTaHIeHC, KOTAHIeHC — HA TAHTEHC).
38) Ilepen monyueEE0# QyHKIUEl OT aApTyMenTa ¢ Hajo HOCTABUTE
TOT 3HAK, KOTODEI MMena O bl nmpeobpasyeMas GYHKUUA TPH
2
5
B0 TPABMIO MCHONB3YETCH M B TEX CIy4asx, KOI/jd apryMeHT
3a4aH B TPALycax, T. €. KOTAZ 110J, BHAKOM TPUTOHOMETPUIECKOH
YERIME cofepiRuTCa BHpaxenue 90° + o, 90° — o, 180° + ot u T. A,
ITonpo6yeM DPEMEHHTH cHOPMYAMPOBAHHOE NPABUAO CHAYATE
K yse NepPeuMCIeHHBIM B 3TOM maparpadie gopmynaM IpHBeNeHH.
TIpeoGpasyem sin(n + ). HanmeroBanre QYHEKINA COXPAHACTCH,
L3
70 T + t — apryMeRT W3 TpeThell YeTBEpTH, a B Heil mpeoGpasyeMasn
(PYHKIHUA CHEYC UMeeT 3HAK MUHYC, DTOT 3HAK HA/A0 MOCT2BUTL epex
sanucansol GyEknmedt. Taxum o6pasoM, sin(m + ) = —sint (Tar &
3anmcaHo Ha ¢. 69).

yeamoeuH, aro 0 <t <

T. e. sanucbIBaeM sint. Jaree, ecir HPeAION0KNATE, 910 0 <t <

TIpeoBpasyeM cos (g + t). Haumenopanve QyHKIIUA N3MEHACTCH,

. T
. e. sanuceiBaeM sint. Jlanee, eciu IPeANONOKAT, ¥To 0 <1< 55
7 5 "
To 5 + % — apryMeHT U3 BTODOH TGeTsepTy, a B Hel npeobpasyemMas

()YEKIMA KOCHHYC MMeeT SHAK MHUHYC. DTOT SHAK Hal0 HOCTABHTD

o . ki .
nepes samucaEHOR (Qymknueil. Taxum o6pasoM, cos (E % t) = —sin#*
(rak ® sanmucano Ba-c. 69).
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A Temeph BOCIONb3YyeMCH CHOPMYIHDOBAHHEIM IDABUIIOM AJ
MOLyYeHKs Napbl HOBLIX HOPMYN TPUBENEHI.
IIpeoGpasyem ctg (%@ o t). HavmesoBanue GyHKIUHN CAEAYeT
ki1
usMeHuTH: mumieMm tgi. Manmee, ecam CIMTATH, HUTO 0<t<3

MONYUHM, ITO 3711 — ¢ — apryMenT ®W3 TpeTbell WeTRepTH, & B Hel

peobpasyemas (DyHKIHMS KOTAHTEHC HMeeT 3HAK ILIIOC. JTOT BHAK
Hajfo IOCTaBUTL Omepex samucagnoli dyErnueli. Taxum obpasoMm,

ctg (37" = t) =tgt.

IIpeoGpasyem sin(360° — o). HaumenoBauue QyHKOUE ClenyeT
coxpaHuTh (te sabbrsafite, IO 360° = 2m): mumewm sino. Jaxee, ecan
camTaTh, 4To 0 < & < 90°, moayumm, aro 360° — 0L — APTYMeHT u3
wyeTBEpPTON YETBEPTH, & B Hell mpeobpasyemas DYHRONSA CUHYC HMEeT
3HAKX MEHyC. DTOT 3HAK HAAOD IIOCTABATL LIEDEN sanucapHol QyHK-
mueii. Taxawm ofpasom, sin(360° - o) = —sind.

Pasymeercs, hOPMYJIEL NPUBEICHNUA MOXHO IPUMEHATE U B TeX
ciygasx, KOIia MECTO ApryMeHTa { 3aHUMAaeT Gosiee CIIQIKHOE BEIPA-

xerane. Hampumep, MBI BHAETH BBImE, uTO ctg (?n - t) = tg{, sHA9HUT,

nctg(%"—5t)=tg5t,nctg(§27—°—%)=tg% u T

Bomnpocsi 5i1A cCAMOIPOBEPKH

1. BaMeHuUTE JaHHOE BHIPAKECHNE BHIDAXKERUEM T(t), rze T — obo-
sHAGEHHE COOTBETCTBYOIIeH TPHIOHOMETPUIeCKOH QyHKIIH:

3
sin (g + tj, cos (1t + t), tg (?114_ t), ctg 2 + £).
2. BaMeHATE JAHHOE BhIPAMKeHVe BRIPAKeHUeM T(¢t), tae T — o6o-

SHAUCHEE COOTBETCTBYIOIIEH TPHTOHOMETPIIeCKON PYHKIUH:
. 3n
cos (g - t), sin (n — ¢), ctg (—2— — t), tg (2r — t).

§10. dyHKUus y = sinx, ee ceolicmsa u 2padux

B §7 MBI yiKe MOSHAKOMUINACH C dysrnmel s = sint. Orverum
cBoficTsa 5TOH QYHKIUU.

Caoiicrsa dynxuyu s = sint

Ceoiicmeo 1. OBIACTs ONpPeACTeHRA — MHOMECTBO R peilicTBH-
TeJILHBIX YHCEL.
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Ceoiicmeo 2. s = sint — nederHas GyHROHUA.

. B §6 MBI yixe oxazany, YTO AJIs J000r0 { BBIIONHASTCA PABCHCTBO
sin(~t) = ~sint. 3uagwur, s = sint — HederHAA QYHKIHA.
Tpabux dpyErnua s = sint, xax rpapux mwob6ok HeueTHON HYHE-
Iu¥, CUMMETPHYeH OTHOCUTSNBHO HAUA/Ia KOODAUHAT B IIDAMOYIOIS:
HOB cucTeMe KoopAnHaT t0s.

Ceoiicmeo 3. PyHRUHS § = sint BospacTaeT Ha OTPEsKe [0;' 3

yObIBaeT Ha OTPe3Ke [g, n}.
JTo- CAeAYeT H3 TOrO, UTO UPHU ABHKEHHM TOUKHK IO MEpPBOH
YeTBEPTH YHCAOBOH oKpysxHocTH (0T 0 ZO g) OpAWHATA HOCTEIIEHHO

yeeaunampaercd (or.0 o 1 — puc. 63, @), a Ipu JABMIKEHNN IO BTOPOH
ki
2
ymensmaerca (or 1 go 0 — puc. 63, 6).

YeTBEPTH UUCIOBOH OKPYMHOCTH (0T - A0 T) OpAMHATA:NOCTELEHHO

Ceoticmeo 4. ®ysrnus § = sint orpaEvyeHa W CHHUSY ¥ CBEPXY.
OrpaEugeHHOCTS, QYHKROHUM § = sint cieayer ®3 TOre, WTo RIS
106070 ¢ COPaBEAJINBO HEPABEHCTBO

) -1 < sing < 1.
CB0ticmeo 5. Sy, = —1 (970T0 3HAYEHEA GYHKIMS AOCTHUTAST B
u T
Ji060i1 ToukKe RuAa { = 5 + 21k); Suums = 1 (PTOTO 3HAUEHNA QYHKIUS
IocTuraer B A000i TouKe BEAA -
LR 5
t= 5 + 2mk).

72

BoCIo/Ib30BARIINCE TTOMYIEHERMY CBORCTBAMY, IOCTPONM rpadux
nuTepecyoinedt sac Gynxnum. OOparuM BHHMAHNE, 9TO BMECTO
s = sin# Gymem umcars y = sinx, TaK KAk IpWBEIYHEee 3amuch ¥ = f(x),
a He s = f(f). BEaunT, # CTPOMTH rpaduk Gymem B OPUBRIIHON CH-
creme Koopaubar x0y.

Crauaja foCTpOuM Tpadur QYHKIWY y = sSinx Ha OTPe3Ke [0; m].
IIpu 3TOM JOTOBOPUMCSH O CIIeAyIOMEeM MacorTafe Ha 0CAX KOOPAUHAT:
B Terpafr B KJIETOYKY DO eAUHMYHOTO OTPE3KA Ha OCH J COCTABMT
OTDe30K B [Be KJIETOUKI; HA OCH X eIMHMYHBH OTPe3ox (ABe Kie-

T
TouKwM) 6yAeM CYMTATH PABHEIM 7.

CocTapuM Tabnuny sHaueHwit QyHKIAN Y = sinx:

T
X 0 3

e

1

DO

m|® wia
vl | I
o | ol

y 0

OTMerTHM 9TH TOUKY HA KOODAUHATHOHN ILIOCKOCTH M COENMHNM
HX ILNABHOH KpPHMBOI, yITA IIPH DTOM, YTO PYHKHHS BO3PACTAET HA

oTpesKe [0; g] u yOniBaer Ha OTPesKe [g, ﬂ]. Bro rpadur GYHKIEA

y = sinx Ha orpesxe [0; 7] (puc. 64). OGpaTuTe BEXMAHNE HA IJIAB-
HoCTh TpaduKa B TOUKE [g, 1] ¥ HA TO, UTO M3 HaualNa KOODAUHAT

KpUBAA BHIXOAUT KaK OBl IOA yriaoMm 45°, O ToM, MO4EMY TAK IPOMC-

xoxut, morosopuM B § 28.

Jlo6aBuB K TOCTDOEHHOMY IpadMKy J@HHIO, CHMMETPUTHYIO
@My OTHOCHTEJILHO HaUasa KOOPAWHAT, IOLYIEM rpadur GYHEKOAAL
y = sinx Ba orpeske [—7; 7] (puc. 65 — 3xech MacmITal yMeHbIIRIK
B iBa Pasa fI0 CPABHEHMIO C DHC. 64).

7
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A renepsr mocrpomM rpadux PyHKIUE Yy = sinx Ha OTpe3Ke
[7; 3n]. O6paTure BEUMaHRE: ecxu x € [—7; ], To {x + 27m) € [n; 3n].
Ho sin(x +:2m) = sinx. 910 osmagaer, 4ro B TOUKe X + 27 QyHK-
A y = sinx TpHHUMAEET TO JKe 3HAYeHWe, 4T0 U B Touxe x. Manivu
cloBaMu, Ha orpeske [n; 3n] rpadur byEKOHE y = sinX BEITIAZAT
TaK e, Kak ¥ #a orpeske [-7; ] (puc. 66). ¥ 5a oTpeskax [3m; Br],
[57; Tl [-8n; ~n] u . &. rpadgue 5T0¥ GYEKIUN BEITISLAUT TAK e,
Kax Ha oTpeske [—m; m]. OxoHuarenpHEIR BHA rpadpuxa QyHKIEH
y = sinx (B yMeHbIDeHHOM MacmTabe) IpescTaBieH Ea pucynxe 67,

Jluguio, caysxamyio rpadpuxoM. GyHKDUHM y = sinx, HasblBaloT
cunyconzoi. Ty UacTb CHHYCOWAH, KOTOpas ma3o0paskeHa Ha PHCYH-
e 65 wnu 66, HaswiRarOT 80AHOU cunYyCcOUdbL, A TY FACTE CHEYCOBAEI,

g,
1 y=sinx
v
~2n_ -7 0 £ /'27\: | 187 an ¥

Puc. 67
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KoTopas MB306paKeHa HA DHCYHKe 64, HashHIBAIOT noayeonnoit uin
aproil curnycoudsr. )

Onwupasich Ha NOCTPOeHHEIH rpaduK, OTMETHM efile HECKOIBKO
cBOMCTE QYBRIEA ¥ = sinx. )

Ceoiicmeo 6. Pynnyua y = sinx eospacmaem na 1060k ompesre

suda [—g * 2ﬂk;'g + 21|:k} u ybuieaem Ha n060M ompeske suda
[g + 2mk; §2E + 2nk], e k€ Z.

Caolicmeéo 7. y = sinx — HempephBHEad QyHEINA.

HenpepsisHocTs GYHKIKY, HAIOMHUM, 03Ha9aeT, YT0 rpadux pynx-
I[HH CILTOTIHOM, He #MeeT Pasphisa. JT0, KOHEYHO, BeChMA TOBEPXHOCT-
Hoe IIpeficTaBJIEHNE O JAHHOM CBOHCTRE, GoJiee TOUHOE HCTONIKOBaHAE
HeUpepHBHOCTH GYEKIHA MEL Hoxyuum B § 26.

Ceoticmeo 8. OGnacTh 3pavenmit pyHEKIEYM — OTpesoK [-1; 1].

Hpnmep 1. Pemnurs ypassenwe sinx = x — 7.

Pemenmne.

1) BosbMeMm zBe QyHKIMK: Y = sinx my = X — 7.

2) Hocrpoum rpadux dyrxmun y = sinx (puc. 68).

3) Ioctpoum rpadur nuredinol QyHKOBN Y = X — 7. Iro mpEMad
IEHEA, TpoxoisImasn yepes Touxn (03 ~71) u (% ; 0) (puc. 68).

4) TlocTpoerHbie TPAMHKH IEPECeKATOTCA B OJHOM TOUKE — B TOUKE
A (m; 0). IIpoBepKa ITOKA3LIBALT, WTO DTO HA CAMOM JleJie TaK: sint=0

[Z
1
- (] n 27 | ¥
&
g o
y=sinx
# k3

=11,

Puc. 68
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un — 1= 0. BEaunT, 3afAEHOe YpaBHEHNe HMeeT efHHCTBEHHEIH KODeHD
7 — aTo abemueca TOUKH A.

Omeem: X = 7.
Mpumep 2. ITocrpouts rpadur GyEKOuM ¥ = sin (x = g) + 2.

Pemerue. MckoMerit rpaduk mojydaeTcs u3 rpadura GyHKIUE
% eWHEAL BIPaBO U 2 eIHHENILI
BBepx (puc. 69). <dl

TIpumep 3. Hafitu HauGoibInee U HauMeHbIIee 3HATCHNA PYHKIIII

y= sin x mapanjieasHEBIM EePeHOCOM Ha

y = sinx Ha orpeske [ég, 2n].

Pemenue. Ilocrpous rpadur QyEKIME Y = sinx U BHIAEJUB

5
ero JacTh Ha OTPE3Ke [?n, 27'5], yoemgaemea (puc. 70), UTO Yuous = —;—

Y

1

1l A 3n
2 n 2

o 2 x
T bm L
N 8 2 186
y=sinx
| o A

Puc. 70
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5n

(sroTo sHaueHHA GYEKNUA JOCTUTAET B TOUKE X = Y B B Bl

U
6
3n
(aTOTO BHATEHHS PYHKIHUA JOCTHIAeT B TOUKE X = -5 ).

Omeem: Yuuws = %; Yame = — 14

Bompockl AlA caMONPOBEPKH

1. HaiIWTe Ynome> Yrans ALA QYHROUHK Y = sin x.

2. Hastpure E(f) nna dyuxmous y = sin .

3. OfmacHEuUTe, noueMy Ais GYHKIME y = sin x Ha JII06OM 9HCIO-
BOM IPOMEXKYTKe AAMHOH 7 CHPABEATMBLI COOTHOIICHUS Yram: = -1,
Yuass = 1.

4, Mo:xHO ¥ yTBepsIaTh, 9T0 QYHKOHST y = sin X orpaEudeHa
cHuay? orpanuyeHa cBepxy?

5. BepHo am, aro ypasHenue sin x = 0 mMeeT PeIIeHNA Ha n060M
umeI0BOM IpOMeXkyTre fuaHo# 37 Ecru xa, TO obbACHAUTE IOIEMY.
Ecnm meT, TO IpUBeAuTe MPUMED.

6. Kaxos xapaKTep MOHOTOHHOCTH QYHKOWH ¥ = Sin X Ha OTPe3Ke
[0; 11, [2; 31, [5; 612

7. MosHO 1¥ yTBepHAaTh, YT0 PYHKO@WA y = Sin X MOHOTOHHA
Ha orpeske-{4; 5]?

§11. dyHKUUA y = COSX, ee cBoiicmsa U 2paduk

Pacexas 0 PYHKIMHA § = COS X MOKEO On110 GBI TOCTPORTE IO TOH Ke
cxeme, KoTOpaa GHuIa HemoassosaEa B § 10 g4 QyEKDAK Y = sinx.
Ho M1 8E16epeM myTh, GHICTpee IPUBOAANIAME K [EJH: BOCIOIb3YeMed

(hopmysiofi TpHUBEfEHHU COSX = sin (x + -723 . Yro gaer pra dopMyna?
Ona 103BOIAET y'TBepmp;a'rb, uTo GyERINE y = cosx u ¥ =sin (x + g)
LK ICCTBEHEERl, 3HAUAT, X TPaduKi COBIANAIOT.

Tpabux GyEKDMA y = sin (x + -123) ﬁonyqae'rca ua rpaduxa PyHK-
Iy y = sin X DapajIeNbHEbIM IePEH0COM ﬁa % e MAVT, BAEBO. JTO B
6ymer rpaduK GYHKIEHA Y = COSX (pmc. 71).

Tpadur QyHKIAK Y = COSX, KaK H rpadmyx GyHEKINE ¥ = sinx,
HAZBIBAJOT CHHEYCOUAOH (4TO BHOJIHE €CTEeCTBEHHO).
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