Тема: Тригонометрические функции y=tgx и y=ctgx. Их графики и свойства.
Записать число и тему занятия в тетрадь. Прочитать теоретический материал, разобраться.
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График перечертить себе в тетрадь.
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Свойства записать в тетрадь.

[image: ] [image: ] [image: ] [image: ] [image: ]
Примеры 1-3 прочитать, разобраться и записать в тетрадь.
[image: ]
Перечертить в тетрадь график и записать свойства.
[image: ] [image: ]
Пример 5 оформить в тетрадь
Прочитать и запомнить схему исследования функции.
[image: ][image: ]
Таблицу изучить, перечертить в тетрадь и запомнить.
[image: ] [image: ]
Построить графики функций и исследовать их по предложенному плану.
[image: ]
[bookmark: _GoBack]Решения прислать на эл. почту: matem.infor2020@gmail.com Баландина Т.Б.
image6.png
Ipumep 3
MocTpomm rpaduk dyHKumH y =2 tg[x —%}
Vutem npaBia MpeoSpasosanin rpadkos dyHKwA. B cooTaecTa MM

'
oy 25 ) s s

=
wka Gy = tg.x Ha 7. eaminL BIPaBo soms oc abomnce H ero

PacTRKEHHEM B 2 pasa BIOH OCH OpIHAT.
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2. @ynkuns y = ctg x
AWaTOTHYHO TpaduKy GYHKUMH y = 1§ X WIH C IOMOLISIO GOPMYTLI

. :
s et o 5 ~o{ ) s ety
y=ctgx.

y=cigx

TlepeunciuM ocHogHbie ceoticmea GyHKIMH y = ctg X:

1. Obnacm onpederenun — MHOXECTBO BCeX NEAICTBUTENBHBIX duCE,
33 HCKIIOUEHHEM HHCeN BHAa X =K, k € Z.

2. @yukums nevemnas (v. €. y(~x) = —y(x)), H ee TPAPUK CHMMETpHYeH
OTHOCHTEJIbHO Haalla KOOpAHHAT.

3. @yHKuus yGoicaem Ha MpoMexyTKax Bua (nk; T+ k), k € Z.

4. DynKums e ozpanuyena.

5. OYRKIIA He UMeem HAHMCHBLIETO H HAHGONBILICTO IHaYCHHI.

6. Dy Henpepuenar,

7. Obnacms suavensii E(y) = (~<o; +o0).

8. QYHKINA nepioOuHeckan © HaHMEHITAM TIONOKHTENEHEIM TEpHO-
foM T=m,T. . y(x+mk)= y(x).

9. Tpagiak pywxunm mcer eepruxarsisie acumnmoms x = k.
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Ipumep 5

Halizem O6nacts onpejenienus W O6MacT> 3Haveuit yHKuuu
y=2ctg’x—4ctgx+5.

OueBHAHO, 4TO 06IACTS OMpenenenys GyHKIMK y(x) coBNanaer ¢ 06-
NacTeio onpenenenus GyHKUMM z = Cig X, T. €. 061acTh OnpeneieHns —
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MHOXECTBO  BCEX  NEHCTBUTE/NBHBIX HHCEN, KpOMe 4uucen BWAa
x=mk keZ.

Qynkuns  p(x) cnoxuas. [ostomy ammwem ee B Buge
W(z)=221 ~42+5, ez = clgx u z & (—o; +0). KoOPIUHATH BepUIM-
Hbt 12paGonsi (2): z, = 1 1y, =2 -4 + 5 = 3. Torna obnacts uasennii
nanHoi dynin E(y) = [3; +c).




image11.png
2. Cxema wcexenopatms dymsuwii. Ipy nccneposanuu dyms-
st b ByZieM IDHZEDHHBATECS OMHCARROH cXembl. B oien cayuae
HCC/IeAOBAHMe TPEAYCMATPUBECT PEMeHKE CIENVIOWX JaT8t:

1) Haiims ofnacTé onpenenenys m 3HaueRMil jaHHON
Gy f.

2) BuisicAuTs, o6aaaer i (GyHKNis ocobeHHOCTAMY,
OB IeruBIOL M HCCTEAORRNINC, 7. ©. ABAACTCS M BYTK-
s f: ) weroii wm HeweTHoif; 6) MepHOACCKO.
3) BLIUMCANTL KOOPAMHATH TOYER Nepeceuens rpadu-
e ———

4) HaiiTi NPOMEXYTKH 3HAKONOCTORHCTRA PYHKIM f.
5) BuisicHATE, HA KAKMX npomerxyrkax dyuknus [ Bo3-
pactaer, a wa Kaxux yGBaer.
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6) Halin 7oukn okeTpemywma, i SKCTpeNyMa (Mak-
CHMYM HIIH MIHUMYM) 3 BEIUHCIATS GHAYCHISE | B 9THX
TouKax.

7) Heeaenopars nosenesite Gynkwn f B OKpeCTHOCTH
XAPAKTEPHEIX TOUEK, He BXOLALIX B 00NacTh ouperene-

s (anpivep, Touxa % = 0 aaa Gy £ (x)=1),

1 npu GonbIiEX (110 MOAYIO) SHANERHAX APIYMERTA.

HeoBXOZHMO 3AMETHTS, STO TOT TABH MMEST TPMMEPHbi Xa-
parcrep. Tax, ANs MAXOWAEHHS TOUCK NEPECEUEHIsL C OCHI0 AOCKNCC
nazo peuwrs ypaskente f (x) = 0, Wero M He yMeewm jexath nae
B cayuse, Korga f (x), Hanpumep, Muorowsen maToit creness. (Cyme-
CTBYIOT, NPABKA, METOMbI, KOTOPLIE NOSBONANT HANTH THCTO KOpHEH
TAKOTO YDABHHNS! } CAMM KODHS C Moofi TousocTs10.) TloTomy 4acTo
TOT WK MKOI FTRN HCCTEZOBAINS NPHXORWICS OnycKaTh. OAHAKO 10
BOSMOHOCT! B XO/ie MCCIENOBANITA (YKL KEAGTEBHO TPHAPIKIL-
BaTues aTolt CXONKL

HaxGoee TPYARLN STANON HCCACAOBANNA ABAAETCH, KaK npa-
BIHJO, NOMCK MPOMEKYTKOB Bospactarus (YGLIBAHMS), TOUEK IKCTpe-
ywa. B caeayiomedl piabe BH NOSHAKOMITECE C OGIMIL METORANI
petieis STIX 3880, OCHOBANHAINI KA PHNEHEHIH MeTOROB MATeMa-
THUECKOTO aRANMSa.
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1. Mcenenosanme Tpuronomerprueckx dynsiuii. Cpoii-
CTBA Y AEMEIX QYRKWHI] VAOGO SAMHCHBATS COIIACHO MHBOACHHOI
B pEAYIIEN nyRKTe cXee. CBENIEN YKe MOBeCTIBIe BAM CROMCTES
ymanii cunye, Kocumyc, Tasrenc W Koranrenc » Tabmumy. (Beiony
npennonaraercs, wro n ¢ Z.)

@y

[ =sinx )= cos x f@-wx | fe)-ctgx
11 R B (i w4 7m)
12 [T ® r
21| Hevernan Soruan [rr— Heveruan
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1 (5 0) 5+ 7ni 0)
3.2 10; 0) ;1)
1) @uumiz (<5 2o 2en)
12| nvzmmzan | (52l s om)

51

Sz i Znn] [-7 + 2n; 2nn]

2w | foems s 20m) Tier (uns o)
| -5rem "o 2mn Her Her
6.2 - =t Her Her
|
63 Seom 2 Her Her
6.4 1 1 Her Her

B ramime npumata crenyioman nyvepais ceoficrs yskuu f:
1.1 — ofinacrs, ompencrens;
1.2 — ofmacts smavenuit;

2.1 — wernocts (seuernocTs);
2.2 — nanmenb NONOKHTEIBHE LEPHOR:
8.1 — xoopaunaTs Touex nepeceserus rpaduks f ¢ ockio Ox;
8.2 — KoopauHaTE Touex mepecesenns rpaduia f ¢ ocbio Oy;
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TMPOMENYTKH, HA KOTOPLIX f NPUAMMACT NOJOMUTENLHEE
eny;

NpOMEsYTKH, HA KOTODHX f NHRUMAET OTPHUATeNbHEE
werus;

DPOMEIKYTKH BOSpACTANHS;

npoNesxyTKY youBammA;

TOMKH NMHRINYMA;

MHHEMYMB! QYRR

TouK MaKCHMYMa;

MAKCHMYMB! (BYHKIHH.

BHA-

ana-




image15.png
105~ @) [ (x) =} tg2x;
B f@=-2ctg
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1. Gynkuun

x
2

Ocranosumes wa zpaguxax ywkuwit manzenca u xomanzenca. Cha-
sana OBCYAHM NOCTPOCKHE TPAQHKa GYRKIHH y = (g X Ha MPOMERYTKE

2

WiH y = Sin x, oncatHoMy pance. TIph 5TOM 3HASCHHE GYHKUMK TaHTCH-
ca B TOUKE HAXOMHTCH C TIOMOULSIO THHKH TAHFEHCOB (CM. PHCYHOK).

(—5; g] TaKoe HOCTpOCHHE AHATOTHHHO MOCTPOEHHIO TpadHKa yHK-

y=tgx
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VuuTLIBas NEPHOAMYHOCTH (YHKUMK TaHTeHCa, NOyyaeM ee rpaduk
Ha Beell OGNACTH ONPEAENeHHs NaPAICIIBHBIMI EPEHOCAMM BAOL OCH
abcurice (BPaBo W BIEBO) yike MOCTPOEHHOTO rAGUKA HA T, 2T U T. .
TPadHK PyHKIHM TAHTEHCA HATBIBAIOT TAHTEHCOMMOH.

TipiBenieM ocuoenbie ceoiicmea GynKumM y = tg x:

1. O6nacme onpedenenus ~ MHORECTEO Beex ACHCTBHTENLHbIX HHCEN,

n
32 HCKTIOHCHHEM HHCen BHAa x = — + 7k, k € Z.

2. Dynwuns nevemmuas (1. ¢. y(-x) = -(x)), # ee rPadHK CHMMeTHEH
OTHOCHTETHHO Havata KOOPIHHAT.

3. OymHKuM 6o3pacmaem 1A NPOMEXyTKax BHAA [—%m 2 §+ nk)

e keZ.
4. Dynwuwns e ozpanuuena.
5. DyHKLMA HE uMeem HAWMEHBLICTO W HAHGOTBIETO IHATCHH,
6. Dynicuns nenpepoianar.
7. O6racms suanenuii E(y) = (~<o; +e0).
8. DyHKIMA NepuOOUECKas C HAMMCHBILMM NIONOKHTCABHBIM TICPHO-
aom T=m, 1. ¢. y(x+mk)= y(x).

©
9. Ppad Gyvicnm vueer aepmuansiie acusmmomst x =+ k.
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Mpunep 1
'VCTAHOBAM HeTHOCTS Wi HEUETHOCTS GyHKLIMH:

2) y(x):3|g'ZX72(g2§+ScosX;

6) y(x)=21g’4x+31g’ %sinx;

Teosx
tg'x+l’

Jlerko nposepuTs, 4T 418 QyHKUMiL a, 6 0GNACTS OnpeneneHHs —
CUMMeTpUuHOE MHOXecTBO. HcclenyeM 5TH BYHKIMH Ha YeTHOCTS
WA HedeTHOCTE. JL1s 3TOro HalieM y(~x) W CpaBiMM 3HaueHUS H(x)
Hy(—x).

a) Monyun: y(—x) =3tg*(-2x) - 2tg? [—§]+5ws(—x) =3(-1g2x)° —

B) y(x)=
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o
—2(—-lg§j +5cosx=3(g’2x—2tg:§+5005x. Tak Kak BLINOMHEHO

PABEHCTBO y(~x) = J(x), TO pyHKLUAS Y(x) 110 ONPEACTEHHIO HeTHas.

6) Mmeen: y(—x)= z:g’(4x)+3|g[—§]—sin(—x) =2(-tg4x)’ -

—3!g%+sinx=—2lg’4x-3!g%+sinx =7(Zlg’4x+3tg%Asinx)=fy(x),

Tak Kak BHNOMHEHO PABEHCTBO J(~X)= —}(x), TO hyHKuHs ¥(x) 110 on-
PEACNICHHIO HEYEeTHAs.
B) OGRACTS OMpeseNenHs 1aHHOH QYHKUMH — HECHMMETPHSHOE MHO-

™
ectao. Hanpimep, (yikus onpezenena 8 Toue x =~ # e onpesc-

eHa B CHMMETpHUHOT Touke x = TloSToMY AGHHAX GYHKUHA Onpe-

IeTIEHHOM YETHOCTH HE UMEET.
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Ilpumep 2
Haiizem ocoBRO# nepuon dyHiunn y(x) =7 :g§+ 2sin3x-Scos2x.

JlanHas GyHKuMA $(x) TPEACTaBIACT COBO ANTEOPAMHECKYIO CyMMY
TPEX TPHIOHOMETPHHCCIITX (byHKUHH, TICpHOs! KOTOpBIX pasis: T = 27,

2n "
T,=5% T,=7 3ammuew otn swea » pite ApoGefi ¢ ommakossn

o 2
3 3 3

Hoe koa(uumentos HOK (6; 2; 3). [03ToMy OCHOBHO} NiepHOA AanHOH

3HameHaTensmMu T

. Hanmenbinee ofuee kpar-

ynsamn T = 67” =2




