®yEKIua y = tg x onpeneneHa NpH X # g +nn,neZ,

ABJIAETCA HeYSTHON M MepHOAUYeCKOH ¢ IepHomoM T.
IToaToMy AOCTATOYHO MOCTPOMTH €é rpaduk Ha Ipo-

mexyTke | 0; g . 3areM, OTPA3HB €r0 CHMMMETPHYHO

OTHOCHTEJBHO HAYAJNA KOODAMWHAT, MOJYYHUTHL rpadux

HA WHTEpBAaJe (—%;-’25 . Hakomem, Wcmoab3ys me-

PHOAMYHOCTh, IOCTPOUTE rpaduk QyHKnu#A y=1g x
Ha Beeil obsacTu olpejeeHHd.

Ilpeskae ueM cTpouTh rpaduk (QYHKOHH Ha IpoMe-
xyTre | 0; % , TMOKAMKeM, UTO HA 3TOM IIPOMEXYTKe

dyaxuua y = tg x Bospacraer.

®* Tlycere 0<x,<x,< % IMoxakem, uro tg x, <tg x,,

sin x| sin xy
T. €. <—,
cosX;  COS Xy

ITo yenoBuio 0<x <x,< :1;-, OTKyJa M0 CBOHCTBAM

dyaxnun y =sin x umeem 0 < sin x; < sin x,, a 0o
cBoiicTBAM (YHKIMH J =COS X TaKXe HMeeM

cos x; > cos x, >0, orkyzna 0 < I -
Cos X, CO8 Xy
Ilepemuo)kus  HepaseHcTBa  sin x) <sinx, ¥
1 1 sin x; sin x, :
—— < ——, NOJIyYuM <—=. 0
COos Xy COs Xg COS X, COs Xg

3Hag, uTo QYHKOUA Y = tg X BO3pacTaeT Ha IpoMe-
smyTKe | 0; g , HaiiZéM HECKOJILKO TOYeK, IPHHAJJIe-
JKAIUX rpaHEKy, ¥ MOCTPOUM €ro Ha 3TOM IPOMEMXYT-

Ke (puec. 93).
Wexona us cBoiicTea HedéTHOCTH (QYHKIMM y = tg X,

OTPa3suM MOCTPOCHHEIH HA NPOMEKYTKE Ci;-:z£ rpa-

(MUK CHMMETPHYHO OTHOCHTETbHO HAUAIA KOODAMHAT,
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y:r vA
Yo M (x4 yo)
\’E ~Xg
_x 0 x, [T x
. 2 ® 12
M, (~xp; —4p)
1_ '"yn
V3
of sxrx = E
6 43 2
Puc. 93 Puc. 94

moayuuM rpadgMk sroili (DYHKIHMH HAa HHTEpBaJe
R, X

e ne. 94).
3 2] (p )

HanomamM, uTO npu xztg byaroua y = tg x He

onpeneneHa., Ecam x < g H x npubiaukaercd K g, TO

sin x npubauxkaercd kK 1, a cos x, ocTaBasfch MLOJIO-
JKHTEJBHBEIM, CTpeMHTCHE K Hymio. IIpm aroM Apo6n
sinx
cos x

rpapuk GyEKnUM y = tg x npubiuzkaerca K BepTH-

= 1g x* HeOIPAaHMYEHHO BO3PACTAET, M MOITOMY

KadbHOH mnpaAMoOi x = g AHANOTHYHO NpHM OTpHUIA-
TeJIbHBIX 3HAYEHHAX X, GOMBMMX —g ¥ npubaukar-
LIMXCH K —g—. rpadur dymxnum y = tg x npubian-
JaeTCA K BePTUKAIBHOM NPAMOH X = —g. T. €.

npsaMbie X =g HX= —-g- ABJIAKTCA BEPTHHKAJBHBIMH

acuMmuroramMu rpabuxra QyEKIuM.

ITepeiiaém k nocrpoeHno rpaduxa QyEKOuUM y = tg x
Ha Bceii obaacTu onpegeneEua. PyHKOuA y = tg x me-
projanueckas ¢ nepuogom n. CiepoBarensHo, rpaduk
aToft (PYHKOMH MOJIyYyaeTca M3 eé rpaduKa HA UHTED-

BaJsie —g; % (puc. 94) caBuramMu BROIL ocu abermec

Ha nn, n € Z (puc. 95).
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Hrak, Bech rpadnk (pyHKIUM y = tg X CTPOMTCA C IO-
MOIIILK T'eOMeTpHUYecKuxX npeobpasopaHuili ero dactu,

MOCTPOeHHOi Ha mpomexyTke | 0; % ;

CpoiictBa PyHKOUH Yy = tg X MOMKHO MOJYYHUTL, OIH-
pafick Ha CBOiicTBA BTOH (DYHKIHMH HA OPOMEXYTKe

[0; g] Hanpumep, GyHEKOHA y = tg X BO3pacTaer Ha

HHTEepBaje —%; %), TAK KaK aTa GYHKIHA BO3pacra-

eT Ha IOPOMEKYTKe ]:0; %J ¥ HABIAETCA He4YETHOM.

OcnoBHEBIe cBoilicTBa GyHKOUEH Y = ig x.
1) Ob6nacTh onpejesieHHA — MHOMKECTBO BCEX AeHCT-

BUTEJNBHBIX YHCEJI X # ‘g +nn, ne Zz,

2) MHOMeCTBO 3HAYEHHWI — MHOKecTBO R Bcex neii-
CTBHTEJIbHBIX UHUCEI.

3) Ilepmogudeckas ¢ TEPHOJOM T.

4) Heuérnas.

5) DYyHKIMA TPUHAMAET:

— gHauveHue, pasHoe 0, mpH x=1mn, n € Z;

— MOJOKUTENbHbIE 3HAUEHUS HA  HMHTepBakax

nn; ~2’5+1|:n ,nelZ;

— OTPpHIATe/IbHBIE 3HaAUeHNSA Ha HHTepBajaax

~%+1m; nn |, neZ.

6) Boszpacraromaa Ha WHTepBAJAX (— -2’5 +mn; —g + :rcn),

nelZ.
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~m; 2],

2
TToctpoum rpaduku byaknuii y = tg x ny = 2 Ha faH-
HOM orpeske (puc. 96, @). OTH rpauxu nepecexa-
I0TCH B TPEX TOYKAX, AOCIMCCH KOTODBIX X;, X, X4
ABISAIOTCH ROjJnnMH ypaBHenus tg x = 2. Ha unrep-

Ha®iti Bce KOpHM ypaBHeHns tg x = 2, npunayiexa-
MIHE OTPE3KY r

pane| -E; T
2 2

VPaBHEHHE UMeeT KOPeHb X, = arctg 2.
Tak xax Qynxuusa y = tg x mepHosnveckas ¢ rnepuo-
AoM T, TO x, = arctg 2 +m, x; = arctg 2 — .

x, = arctg 2, x,=arctg 2+ ®, x; = arctg 2 - 1.

Haiirn Bee pemenua HepaseHcTea tg x < 2, nmpuHapIe-
Malme OTPesKy | —m; 3= ‘

W3 pueynxa 96, a Buaro, uro rpadur QYHKIHH
Yy = tg x mekuT He BbIIIE NPAMOK J = 2 HA IPOMEKYT-

. T, =
Kax [-m; x5, [_E' x1:| " [-;—, x, ]
-1 € x €< -1 + arctg 2, —E < x < arctg 2;

S<x < m +arctg 2. <

Pemnrh mepasenctso tg x > 1.

Hoerpoum rpadmrn Gyskouit y=tgx uw y=1
(puc. 96, 6). Pucysox mnokasmiBaeT, uTo rpadHk
GyHENHH y = tg X JeXHUT BLIMIe TpAMON y = 1 Ha npo-
MexyTHE (E, g), A TAKMEe Ha NPOMEMYTKax, Moay-

YJeHHBIX CABATaAMH ero Ha m, 2w, 3w, —m, —21T U T. O.
E%—nn < x <§+1‘m. neZz. <

TpuronoMerpHyeckne (QVHKIHH [MIHPOKO IpPUMeHH-
I0TCA B MarTeMaTHke, (husuke M TexHuxe. Hanpnm-
Mep, MHOI'Me Ipoliecchl, TAKHe Kak KomebaHus CTPY-
HBI, MAITHUKA, HAODSIKEHWEe B e IepeMeHHOIO
TOKa M T. A., ONMMCHIBAKTCH (PYyHKLMeH, KoTopas 3a-
naérca dopmynoi y=A sin (ox + ¢). Taxpe mpo-
oecchkl HAIRIBAKOT 2apmonuvecKumi rco.rmdauumu,
a OUMCBIBAIOIINE WX (DYHKIMKM — IrapMOHHKaMH (OoT
rpeu. harmonikos — copasmepssiii). I'padmk dyHK-
nuH Yy = A sin (0x + ¢) DoaygaeTcas M3 CHHYCOH-
OBl Yy =sin x cIKaTHeM HJIM DACTHAMEeHMeM eé BAOJb
KOOPJMHATHBIX oce#t ™ caBurom Buoas ocu Ox,
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YA ¢
=tgx
y=tg y=2
—O D 3
-n X | n /0 x|=n *y |3n x
2 2
a)
A y=tgx
1 y=1
8 [a/l0x |n u [3x /° on [5n =
4 4 2 4 2 4 2
6)
Puc. 96

733

734

735

OGrIYHO rapMoOHHYecKoe KoiebaHue ABjiAeTcs (PYHK-
nueit Bpemenu: y = A sin (0t + ¢), rze A — amMmin-
Tysa KojgebaHus, W — YACTOTA, () — HavalnbHaA (hasa,

L)
iz nepuoj; KoJebaHusd.

Ynpamuenus

(VerHO.) BRIACHHTH, IPH KAKMX 3HAYEHHAX X M3 IPOMEMKYTKA
[-m; 2] dyExOua y = tg x TpUHUMAaET:

1) sHauenme, paBHOe 0; 2) noJioKuTeNbHbIEe BHAYEHUS;

3) oTpunaTeNbHBIE 3HAUYEHUA.

(Yerno.) BruacHuTs, apaserca aun GyHknua y = tg x Boapacrain-
mei Ha NpPOMeKyTKe:

n, ®|. . S _EKE_ K| i
1)[4, 3]. 2) [2,::], 3)[ x, 8), 4) [2; 3].

C momompei0 cBoOiicTBa Bo3dpacTaHua QYHKOUM I = tg x cpas-

HHTH 4YHCJIA:
Tn 81
3) tg| —— -—— |
ig (-5 ) wea (-5

u tg (—g); 5) tg 2 u tg 3; 6) tg 1 u tg 1,5.

ltﬁnthtEnts—“;
)85 87’}g8 gg

vulg
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