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Hopozue dpysva!

Ecsm BH ye KYOHIH 3TY TETPSAB-KOHCIEKT, TO ¥ Bac HABeDHAKA ecTh cBOH cob-
CTBeHHHI Barnaa Ha ee s3ddeKTHBHOe HcOOAb3OBAHNE. ECAHN e BRI DASAYMEIBAETE —
NOKYNATE EAK He NOKYHNATH, HIPHTOAHTCA HAH OyAeT AemarTh HA IOAKe, — TO MElI MO-
KeM BKDPATIE, YUNTHIBAA cOGCTBEHHKIL ONKT pafoTh no yueSHMKY mof pen. A. H. Hox-
MOropaBa ¢ TAKHMH TETDALAMH, DACCKABATEL 0 TOH HEeCOMHEHHOM HOJAB3Ie, KOTODPYIO OHH
OPHHOCAT HA OPDAKTHEE.

1‘

2.

B oroii TeTpagH yxe NponexaHa Beda PYTHHEAS pafora no samucH onpejxene-
enil, dopMya, yeaoBuil sagad — BaM ocTaeTCca TOJNBKO 3AIOJIHNTE HeoOXOANMEiE
AOKARATENECTES. H DEINTEHAH.

Jnsa OCHOBHBIX THIIOB YIPAXHEHHAE U 383aY B TeTPaqH OPHBOAATCH CXeMbl pe-
RICHHKHA, B KOTOPHX AAKTCA NOMIATCERBIE YHABAHNA IOCASZOBATEALHOCTH AeficTsiril
n mpeofipagoBaHuil, NpUBOAAMUX K TpeByeMOMY pe3yneTaTry. B rammoli cxeme
NPeAyCMOTPERA KOJOHKA NMPHMEPOR, 3&TOJHHB KOTODYIO MOMKHO CO3AATE 00pa-
3en NPEMEHeENS CXeMEl B KOHKPETHOM NpuMepe (3agade) ¢ y4eToM BCeX TOH-
KocTelt 1 MATeMATHYECKUX HICAHCOB, KOTOPHIE MOTYT IIPH TOM ECTDETHTHLCH.

B o1oit TeTpazu MHOTO munogwx sadanuid, TO ecrh 3aganuil, mogodHLIe KOTODEIM
YACTO BCTPEYANYICS HA CAMOCTOATENBHEIX, KOHTPONLHHX UM TeMaTHYecKHUX pa-
6orax. Ux pemenns menaTenbHO ODOPMHATE KAk ofpasen ¢ yYeToM Bcex jelicr-
BYKIIHX Tpe0oBaHMil ~ 3T0 objlerumT MOATOTOBKY KO BCéM NHCHPMEHHEIM pado-
TAM, B TOM YHCIe H K S5K3AMEHAM,

JAna Gonee rayboxoro naydennd anrefphl NpefHasHAYEHE ROJEIHBIe JAIAHUR,
E HKOTOPHIX IPHBOSATCA AONOJHHTENbLHEIE GopMyns K (aKTel, KOTOPHE MOMHO
HOJNYYHTE HE OCHOBAHWHA H3YYEHHOT'O MATEPRANA. JTH 387aHMA DEI&IoTeHd B
TETPASAX AAA NPAKTHYECKHX pabor. MHOIO MHTEPECHOTC AONOAHATEABHOrD Ma-
TepHEaya Bhl Haiiere M B paape «IIpaackeHues,

H, HAKOHEN, 5Ta TeTPaSb CO3NABANACE, B IEPRYIO OUepek,

JAAA TOTO, ITOOH CYIEeCTBeHHO CIKOHOMHTE BpeMHA
YDOKA H BAIIEe IHYHOE BDEMA.

HKenaem eam ycnexos!

ByaeM GraromapHEI 88 BAINM 3aMeYaHHA H Go0poEeaaTeALHBIEe OT3BIBHI,
KOTOpPBi¢ BEl MOMKETe PasMecTHTh HA HAIeM caiTe www.axiom.com.ua.



TPUTOHOMETPHYECKHME ®YHKIIHH.
OCHOBHBIE CBOUCTBA ®YHKI[UHA

Clmyc, HKOCHHYC, TAHIeHC H KOTAHTEHC

(moBTOpEeHNE)

Papmansas Mepa
it}

<Gk

KOTOpPOrD PABHA PAIHYCY OKDY#HOCTH.

SAHE COOTHOIIEHAEeM:

n
180°

ale

¥raom B 1 paguan HA3HIBAETCA LUEHTPAABHHH yroJ, AJIHHA IYI'H

TFpagycHas Mepa yrna (2°) m paguaHuas Mepa yraa (¢ pag') cea-

Tunosoe zadanue

Bupaaume SCAuHuURb Y2086
— 6 paduannoii mepe: a) 45°; &) 270°;

— 8 zpadychoii mepe: @) %; r) %— .
Peutenue
!

Onpegenenne u Gopmyas® M cBOfCTEA ITpuMeps1 npEMeHeRRH
cBoiicTBa TpHTO-

HOMETPHYECKHNX

Jymrauii

I. Onpepenenne gino = Ya, Cywecmeyom au ducaa o, g, v,
TPHroEOMETPHYE- COSH = X dzs komopwix sina = 0,05, cosff =

ciux QyBKnui k =-Jb, tgy = —2005?

! B jansoefimen coxpamiente «pans GYAEM ONYCKATH.
% Bo soex dopMysax, NpVBENCHABIX B STOM pasaene, caegyer yauTeeare 013 nesolt i1 nparoit dectedt doparya.
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Pewenue.
tga = —= o |
Xz, ; r;u_ .......... ...
ctgo = — I “
Ye ‘
..... .. !:__.: | :
I1. 3maru Tpuro- SHakn 3uaxu Cpasnume ¢ HYreHM IHAYEHUE
HOMOTPHISCKMX CHHYyCA KOCHHYCA 8in150° - cos(~20")
byarouii ] ¥ 8Bt PANCHUR Tn .
(N | 21D i
5
" X ‘v x Pewenue.

3HAKHE TAHIMeHECA
E KOTaHreHca

A\ | /Al
G | ey

Howmepa
ueTBepTeH

P-4 ..

i

II. YeTHocTn-
HEeYETHOCTD

sin(~a) = ~gina — HeveTHAR
cos(—a) = cosg — HeTHAR
tg(—a) = -tgo — HeuerHnan
ctg(-u) = —ctg oo — HewerHAA

Ynpocmume evipaimerie
sin(—a) - cos(—u)

tg(—o)

Petuenue.

! !




IV. Hepuoguu- gin(a + 2xn) = sina Buiyucaume:
HOCTE
Gﬂs(ﬂ. t 2““) = COs8Q ﬂ) GOS}:@:— 1 6) tg(_zloo] .
tglatnn)=tga 4
ctg(a £ mr) =ctga ,
nelZ ;

Persenue.

V. 3navenHs TPHIOHOMETpHYeCKEX (HyHRIAH HEKOTOPLIX YTAOR
n°® o° a0 45° 60° 80° 180° 270° 380°
3=
0 z i kd kd on 2
@ pax 6 1 3 2 * 2 i
1 1 J3
i 0 = —_ -~ 1 0 -1 0
sin a 2 72 2 '
J3 1 1
1 b —_ = 0 -1 0 1
cos O 3 -\@ 2
1
0 —_ 1 - 0 - 0
tga Jﬁ '\E
1
t - 1 — 0 - 0 -
etg o J3 N
VI OcnosaEle |1) sin® o+ cos? am1 Haiidume 3Ha¥eHUR KOCURYCA, CU-
TPHTOHOMETPHUE- gina HYCQ U KOMOH2EHCA Y2aa o, ecal
cKme TomaecTBa |2) tga = 5 3r
cosq tgoe=——, — <o <2n.
coS 12" 2
3) ctga = Pewenue
sing .
4) tge. ctga=1 b ]
I
5) 1+tgla = 13
cos“o i
6) 1+ctg’a = .12 -
sin‘a |
i .




VIIL. ®opmynm
NpPHECACHAA

nn
—*a|=
o 20)
s N —¥EMHOE,
xeof,,, 0 N — Hevemuoe.

Ilepea npusegerHOil ¢QYHKIH-
eii! craBuTCA TOT 3HAK, KOTO-
pEIl MMeeT HcXOZHAA DyHHKOASA
B TOH KoODAMHATHOH uweTepepTH,
K Koropoit oYHOCHYTCA YrOa

nn
?iu, €CNIM CYHTATE O +Ma-

JeHBEMM» yrioM (yraom nep-
BOH YeTmeprH).

Vnpocmume euipaiceru;
a) cos(n +a); 6) tg(270°-a).
Petuenue,

il

i i N
[ [ P I

| : 1 |
i

R R S

VIII. ®opmyast
COOMeHHA

1) cos (a—p) =

=coso cosP +sinasinp
2) cos(a+P) =

=cosa cosp —sinasinf
3) sin(a-f) =

=gina cosp —cosa sinf
4) sin(a+p) =

=ginc cosp +cososinp

_ tgo—tgp

3) tg(a -p) 1+ igatgh
tga + tgp

6) tg(e+p) = 1 - tgatgp

Buwiiucaume tglo-p), ecau
ctga=2, tgp=3.

Pewienue,

AENN

t 1

l
i

I [ i

IX. Poprayan
ABoiimoro yraa

1) sin2a = 2sinccosa
2) cos2a = cos’a — sin‘a

HIA

cos2a = 1 - 2gin?a
HAH

cos2a = 2eos?a — 1
2tga

3) tg2¢t = ——am
) tg2a I-tg'c

Haiidyme sin2a u cos2a, ecxu
sina=0,6; « e[g; :ch.

Pewenue.

! Bean f,,, =~ aln, 1o cof,,,, = cos; ecnn f,. = ctg, 1o cof,,, = tgu T




X, GopMyasl oo-
HAKeHHS CTONeHH.
DopMyaN M0N0~
BHHHOTO YIia

1) sins.q_=l_ww
2 2
gE_1+cosa
2 2
o 1-cosa
tgrz2_1+ccnssm

HIH
1-coso _
sing  l+eosa
20 _l+cosa
2 1-cosa

HAH
_l+cosa _ sina
" sino  1-cosa

2) cos

3)

sino

o
tg— =
g2

4) ctg

ctg—z-

Vapocmume swpanenue
2
of T af
cos’| ——a|-cog®| —+a
[4 J \4

Pewtenue.

)

F’aﬂ&ume tg—?—n- .
12

Pewsenue.

XI. ®opmyant
CYMMBI H PA3HOCTH

1) gina +sinp =
a+p a-p

Hoxaxume mowdecmao
sin2a —sin 3o + sinda _

-2 3
sin 3 cos 3
2) sina—sinp =
. a—Pp oa+p
=2 —
gin 2 cos 3
8) cosa+cosfl =
= a+f a-PB
2cos 3 cos 5
4) cosa—cosp =
=—2ain = b Bs:in B

2

cos2a - cos3a + cosdo
Pewenue,

4 8




sin(a + p)

5) tgo +tgp =
cosa cosp

6) tga - tgp = S22 —P)

cozo. cos B

XII*!, Gopmyns:
mpeolpazoBaHuA

UPOH3BEASHHA B
cymmy

1) sinxsiny =

=%(cua(x -y}-cos(x + y))
= %(cos(x - y) +cos{x + y))
3) sinxcosy =

= %(sin(x -y} +ain(x +y))

Buityucaume:
2c0820°cos840°— 8inT0°.
Pewenue.

1
+

Omsem: 0,5,

XIII*, @Gopmyan:
TpoitEOr0 Yraa

1) sin8a = 3sina — 4sin’e
2) cos3a = 4cos’a — 3cosa
3tga -tg’a
3t .
) tgda 1-3tg’a
ctg’ac - 3ctza
4) etgdy = ————
) cig 3ctgia -1

| Toxaxume moxcdecman

1 Crejenns, MOMEUeHERE BBeBLONKON, Ho ABNAKTCA 0JAIATEALHEIME MK HIYUYCHRA,

131




XIV* ¥Yausep-
CANBHAA TPHTOHO-
MeTPHIeCKaa Mog-

CTaHOBKA

(48
2g &
£3

1+tg22
g3

2@
2

1+1g22
€3

a
2tg &
23

1-tg 2

1) gsing =

1-tg
2) coso =

3 tga=

2
1-tg* 2
4) ctgo =2

a
2tg2
£

Hailidume cos2o, ecau tg% = %
Peuwenue.
[
j |
i'
I )
Omsem: -0,28.

Tunosoe sadanie

3

| Toxanume momdecmeo;

a) s:in[E + a] = tzc:hs(IT
5 =

-

); 0) sinusinf{ctga+etgB) =sin{u+p).

Pewernue,

10




Tunosoe sadanue

¥npocmume swipaxenue:

coa[% —GaJ +sin(n+4a)+sin(3n-a)

sin[% + Ba) +cos{4a — 21) + cos(a + 2n)

Pewenue,
L 4 | TR . —
1 | i
;
1 |
| | e
Omaem: tga.
Tunosoe sadanue |Boiyucaume:

a) tgl15°; 6) cosg(a+P), ecau sing=—0,8; cosp=0,8; 180°<a<270°;
270°<p<360°.

Pewenue.
e | A - e v
tl
S S NN -
] | i .
| | i ;

Omeem: a) 2~ /3;6) —0,96.
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I'padHky TPHIrOHOMETPHYECKHX
byarouit

EpuHuaHan
OKPYHHOCTE

ﬁ;
_1! ‘71:

-1

|
L.z

OxpyRHOCTE (KpyT) pagmyca 1 ¢ ODEHATPOM B HAYANe KOODZHHAT
HASEIBAETCA eXHMHMYBOHR (TpHroHoMeTpHYecKoll) OKPYEXHOCTHIO
{xpyrom).
TprroaOMeTpAYecKOl DyHKDMel uMcHa X HA3LIBAETCA TPHIDHO-
MeTpHYecKaa JYARINA yrJaa B X paguaH,

PDyaxromun cunyc n | Yucaosaa GyaAroEa, ssgannas qopaynoi y=sinx (y=cosx) Ha-
KOCHHYC SHBAETCA CHHYCOM (KOCHHYCOM), & ee rpadHK — cHEYycoMaoH (Ko-
CHMHYCOHAOK),
CroiicTBa g 1Y T ——
dyuxmuii
D(sin) =R CHHycORAa y=sinx

E(sin) =[-1; 1]
sin(—x) =—sinx
sin(x+2xn) =
=ginx, necZ

Dicos) =R
E(cos) =[-1; 1]
cos(—x) =cosx
cos(x+2nn) =
=cos8x, ncZ

¥y

N

MYHKIHMH TAATEHC

H KOTAHI€HC

“Incaobasa GYEKINA, 3apgaHHAn Gopmynoi y=tgx (y=cigx) Haaw-
BaeTCA TAHrPHCOM (KOTAHIeHCOM), A ee rpabuK — TAHIeHCONZOH
(xoTaureuconnoi).

12



CroiicTsa I'padmrr dyaxmuii
dyarmmi
D(tg) : TaHETeRCORIa y=tgx
|
xE % +mn, nelZ . ¥
itg) -R ; : ,
tg(-x) = tgx | i
tg(x+nn) = '
=togxy, ncZ :
- i A
3 - J n 74 r
% : & B/
Detg) ¢ KOTaHreHcoHAa y=ctgx
x#+n"n, nec’Z ¥
E(ctg) =R |
ctg(—x) =—ctgx i
ctg(x+rn) =
=ctgx, neZ
x
- _g 0 o
Tunoeoe zadanue | Halidume obaacembv onpederenus u 00Rqcmy JHaverull GynxyuL:
a) y= sin[s?u+ x]; &) y=cosx+2; @) y=—ctgx.
Peuwtenue.
RN ] | T T
i ; | " 2 BN
o . ] |

13




IToneanoe 3adanue

Ioecmpoitme epagunu dynxyuii  secx = (cexane) u
cosx
1
cogec x = —— (KoceKaHc).
sinx
DYHKIHM ¥ UX rpaduxn
Uncrosan Onpenenenue Ilpamep
PYHKIHS Uncnosoit $yaxkumed c¢ obna- 1
y=fx) CThI0 ompepenesna ) HasmkBa- f (xJ=-x_—-§

X — apzyMmenm
y — anavenue

€TCA COOTESTCTBHE, TPH KOTO-
POM HKAXKAOMY dYHCAY X M3
MHOMKecTea D) comocraBaseTrcs

Pynryul IO HEKOTOPOMY DpPABHAY €AMH- '
CTBeHHOE YHCJIO ¥, SaBMCAMEe
oT X, i
O8nacrs O6aacreio ompepeneHus QyHK- 1
onpenenenma |mum y=f(x) HasKIBaeTCS MHOMEe- D x-2 :
tdyBKIHM CTBO BCeX 3HadeHNii, KoTopkle !

MOKeT ODHHHMATE APT'YMEHT X.

Ecan ¢ynxnua sagans dopmy-
JoH B ee 00AacTk oNpemeaeHHA
He YKAadaH4, TO CUHTAETCA, 4YTO
0o6sacTE onpefencHA QYHAKIUH
COCTOHT H3 BCeX 3HAYeHHIi ap-
TYMEHTa, NPH KOTOPBIX hopMy-
J1a MMeeT CMEICH.

14



O6nacTs Ofnacrsio apguesmit Gyaroud | 1
aEaYeHHii HASBIPAETCA MHOMKECTBO, COCTO- E (ﬁ)
hyErnun Allee H3 BeeX uncen f{x), TAKMX, Lo
9TO ¥ NMPUHANJEXHT oObaacTH S
ompefeaeHus QyHKORY f. P
i
! &
Tpadnx I'pagmrxom dysrumn / HASHIBAET-
bynkiHn CA MHOXKECTBO BCEX TOUeK (X5 )
KOODAEHATHON ILTOCKOCTH, TIAe
y=f(x), a x «opoberaer» BCiO 06-
JIACTH OnpeAeaeHud GyHEIUH [,
OcofieRrHoCTH 1) sHameHaTenu apobelt, Bxo-|Haiidume obzacme onpedene-
HAXOXAeHMA |xamux B dopmyny f(x), me x-3
obaacTu JOJIZKHEL PABHATHLCA HYJIO; Hua pynxyuu f(x) = I
OmpegeNeHuA R
o t— Pewenue.

L]

2) ecam dopmyaa f(x) conep:RAT
KOPDHH WYeTHLIX CTeleHeil, TO
OOAKOPEHHHE BEIPAYKEHHA IOJH-
HEI OBITH HeoTpHOATEABHEL (20) 3

Haudume ofaacms onpedenenus

dynryuu fx}=vx* -4x+3.

Pewenue.

1 1o XOXY AanbHeifimero Msy4eHNA anrefphl ¢coucox yoaosuil 6yAerT RoTOAHATHCA.

15




3) ecn popmyna y=f(x) comep-
ST BHIPASKEHHA BHEA tga (ctga),
TO AaA HaXomZennsa obnacTu
onpesieEMs HeodxoamMo mpo-
BEPUTE BHINOJHEHHE VCJIOBHA

a;egmk (e 2nk), keZ.

Haiidume ofaacmes onpedere-
nua pynxyuu f(x) =ctg2x,
Peuwenue.

JdneMeHTapHbIe Npeobpa3oBaHNA
rpadpnxa GyHRRINH

Bup
npeolpa3opanEn

Cxema nocTpoeHua

IIpumMep

y=kf(x), k>0

1, Ecom k>1, pacTAHHATE Tpa-
bur dpynrunu y=f(x) or ocu
QOx B k pas.

2. Ecnu 0<k<l, comuTe rpa-
bux dyaxune y=£(x) x ocu Ox

Blpaa
% .

y=f(kx), &>0

1. Ecom &>1, commmaTe rpadmwk

by y=(x) k ocu Oy B k pas,

2, Ecin 0<k<l1, pacranure rpa-

bux dyaxmum y=f(x) or oca Oy
1

B — .
P

y=—1(x)

Orpasute rpadur GYHKIME
y=f(x) cEMMeTpHYMHO OTHOCH-
TeABHO ocH Dx.

"y

y=—x

16




y=f(-x)

Orpasure rpadpux PyEROHK
y=f(x) cHMMeTpWYHO OTHOCH-
rensHO ocu Oy.

y=rf(x) +b

1. Ecan b>0, BumojEHTe ©na-
painensHbll mepenoc rpaduka
dyaroun y=f(x) paoans ocu Oy

Ha BekTop (0;b), To ecTh Ha b

eJMHHT BBEPX,

2. Benn b<(, BuImoannTe na-
PAAAEALHEIA HepeHoc rpadHka
dyuknue y=Ff(x) sroas ocu Oy
ua sexrop (0;4), To ectb Ha (—b)

eIHHHAI BHUS,

y=f(x—a)

1. Eciu ¢>0, BRIDOIHHTE IAPAJI-
JeArHH  mepenoc  rpadmExa

dyaknEn y=f(x¥) Baoas ocu Ox

Ha BexTop (@;0), To ecTh HA 4
eMEND, BIPABO.

2. Ecar a<0, BRNOAEATE OAPAJ-
NeabHBI — mepeHOC  rpadmka
dyerknur y=f(x) smone ocu Ox

Ha BeKTOp (a;0), To ecte Ha (~a)
eJHHMT], BIEBO.

*y = |f(x)|

Orpasure 9JacTh rpapuka GyHR-
oun y=f(x), Aexamyio HIDKe
ocr Ox, CHMMETPHYHO OTHOCH-
TeABHO 3TOH OCH BBEpX, A 14CTh
rpadHKa, JEKAIUYIQ Bhillle OCH
Ox u Ha ocu Ox, oeraBbTe Ges
H3MeHeHHI.

*y =f(l)

Yacrs rpadbuka byakuua y—=f{x),
Jemalyw npasee ocw Oy H Ha
ocu Oy, ocraseTe (ea maMewe-
HHi, H ee ’Ke OTPASHTE CHMMET-
PHUYHO OTHOCHTEARHO 3ITOH OCH
BJAGBO, 4 HacTh rpadmExa, Xexa-
myio JAesee ocn Oy, yoamure.

17




Tunosoe zadanue

IHocmpoiime 8 0dnoii cucmene xoopdunam epaduxu Qynyuis:

a) y =sinx; 6) y =sin2x; 6) y=sin2(x-£]; z) y=L5sin2(x—g).

4

Peuenue.

¥y

3

_BEi -n

|
]
bpra

YerHbIe H HeUYeTHRIC (PYHKIHH,

HepunoagugHocTh TPATOHOMETPHYECKHNX (PYHKIHH

YeTHEIC CroiicTRO rpadmea Mpume
H HeYeTHHIe Onpenenenne H ocoleHHOCTE P qamcl;
dyHKUHK ero nocTpoenus rpa
Yeruag pyuruan |Dyaxuua [ Hash- | Ipadur vetHoit dynk-

BaeTCHA TeTHON, ecior
OnA moboro sEaue-
HHA x U3 ee obaac-
TH olpefeaeHHA

f—x) = f(x).

IHH CUMMETPHYEH OT-
HOCHTEIEHQG OCH OPAM-
HAT.

Jna nocTpoeHUs TaKOo-
To rpadnKka AOCTATOY-
RO MNOCTPOMTH  €ID
YAQTH IS HeoTpHna-
TeABHBIX X, 4 38TeM
OTPA3HTE HOJAYYeHHRIE
TpadpNE CHMMETPHYHO
OTHOCHTEJIBHO OCH Op-
AWHAT.
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Heuernaa

HeueTHOH

Pyurnua [ \asu-|padpnr ¥
dyaIHE BAGTCA  HOYeTHOM, | )YHKOWH CHMMETDH- f(x)

ecnd Ans  moforo |Yed OTHOCHTENLHO Ha-

SHAYUEHHA X H3 ee|dana KOOPAMHAT. —x

ofimacTE ompepene-| lxa mocrpoenma Ta- R

HAA Koro rpadura Jocra-

J(—=x) = —f(x). TOYHO IIOCTPOHTE €ro
YACTE A HEOTPHOA- fi—x)
TeALHLEIX X, A 3aTEM
OTPasNTEH MONY-eHHEIH f(—=x) = —f(x)
TpAdhUK CHMMETDHYHO
OTHOCHTENLHO HAYAJA
KOOpAHHAT,
3amevanus.

1) Ha onpeaenenua dyeTHOH M HederHoi GyHKUuA caegyer, YTO eclIH HeKOTOpoe YHC-
JO X BXOZWUT B 0ONACTL CNPEfENEHHA TAKOH HYHKRIME, TO B Hee BXOZUT M IPOTHBO-
HOMOMCHOE INCIAQ —X, TO €CTh 0BAACTE ONpeJeAeHNA CAMMETPHYHA OTHOCHTEILHO HYJIA.

2) He peakasa QyHKINA ABAAETCS HeTHOHR WIM HedeTHOIL.

3) HanoMuAM, uTO QYHKUHA COSX ABAfeTcA yeTHON, a dyHKOMA Binx, tgx u cigxy —

HeYeTHBIMH.

Cxema mecneaoRaEHA (PYHKUHM HA 9€THOCTH (HEYETHOCTD)

DTansl IIpumMepnr
HCCAOAOBARNA
byaxuun f(x) f(x) = x* +sin8x fx) = sinx
x
1. Haligure D(f); D(H=R — 2 e
ecIM OMa He CHM- CHMMeTPHYEA } 1

METPUYHA OTHOCH-
TeABHO HVAA, TO
byaxnus He aAB-
JIgeTcHs HH J9eTHOI,
HH HedeTHOH.

OTHOCHATENBLHC HYJLA

2. Bupaamre f(—x)
" NOOHTAHRTECH
OpUBECTH  HRONY-
YeHHOE  BHD&KE-
uwe x BEmy f(x)
mau =f(x).

f(~x) = (~x)" +8in8(~x)

= —(xs + sin3x]. ,

-x® —sin8x =

19




3. IIpomeprTe BHI- f(=x) = -f (). 1 0o ;
OOJHEHHEe YCIAOBHH S ! l
f(-x) = f(x) » ! T ._
f(=x) = —f(x). | — R e e B
e
i i ;
""""""" [ R
! [ I
4. Bammmure oT-| Omeem: PyHKUUR HeveMHaR. Ly ' Pl
ver. —
_.i. o .:._.. ..... -_.. - _...r... _..T_....g_. __? JE S
Tunoace sadanue |Heenedyiime dannyio Gyrryuio HO temuocms (Hedemuocmy):
a 3 2
a) f(x) = 52" ~ 4%, x)s— 0% gy b(x)=Z 2%
) f(x) 6) g(x) o 3 o1 ) k(x) 1
Peutenue.
R ! ! L :
..... L f .[ ; ,1,,,_‘4-. . S -
i 1 H 1 1 J— E
I ! 1 i ! j
s ‘.. ..._l - - i i 4 mb—— I
o ' 1 !
,...: ..... - ' ; - _l...., prrer o ._!__ , S [— : ._4| ..................... e L
——— B f
B SRS S O ; O O S N e
L nN T
S R R
i. i ..... | .._._!- . .._.Ir _l ? ........ ror = —
— j ; i
’ RN
5 i t ! i |
| ! IRER !.

Omaem: 8 ) RU YeMRAR, KU HEYemH

IToresnoe sadanue

Hoxamume, wmo ecau uevemnasn ¢gynruyus [ onpeberena npu

x=0, mo #(0)=0.

IMepronmaeckne

GyERIEN

Onpenenenue

OcolleAroCTE MO-
cTpoenna rpaduka

IIpumep

dyuxnng [ Haswl-
BACTCA HBPHOJIII-
yeckoil ¢ mepHoO-
goM T#0, ecmn
LA J00ore 3Ha-
HeHHs X H3 ee 00-

HJra  nocTpoeHUA
rpapAaKa OepPHOOH-
yeckoli byEKnuUm ¢
oeprogoM T>0 go-
CTATOYHO IIPOBECTH
HOCTPOSHHUE HA OT-

20




JACTH Ompefene-
HEA

f(x-T) = f(x) =

peaxe gauHoi T m
SATEM NOJYYIEHHEIN

rpadEK Dapajnenn-

= flx+T). HO TIEPEHECTH HA pac-
croaAane nl BOparo
H BJAEBC BICJEB OCH
Ox(reN).
Jamevanusn.

1) Ecim T — nepmox ¢yvexnun f, To npm aodoM neaom 7t = 0
nT — Tarxe mepuon aToll pyHKIAN.

2) Kax OpaBHJIO, TOBOPHE O Ieproxe QYHKIFIN, HMEIOT B BUAY e
HAMMEHBIDAK MOJOMHTEALERI nepnos.

HaumenslIne
MONOEATEALHLIC
HePHOALI TPHrO-
HOMETDPHYECKHX

ynxmmi

DyRKuHA sinx CO8X tgx ctgx
Tlepuon 2n 2n o] ]
Pyaxuna | sin(kx+b) | cos(kx+b) tg(kx+b) ctglkx+b)
Topran 2 2 L2 L3
(i [# 14 4

Honesnoe sadanue

Ecau Qynryun { nepuoduveckas u umeem nepuod T, mo Qyrk-
uyua Af{kx+b), 2de A, k u b — Hexomopute wucaa (4, k =0) umeem

nepuod i%‘l Horxamume.

Tunosoe zadanue

Hocmpoilime zpagpur pyrryuu y =s8inx, ucnoabays ee nepuo-
duunocmp.
Peutenue.

wl
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Tunosoe 3adanue

Haiidume naumenvuiitii noaomumenvintii nepuod xaxdoii ua

dynryuii:

a) y=5tg§—l; 6} y =cosxsinbx —sinx cosbux;

2
x x
"—‘-2 1 — — c.—1-
8) y (smz-l-coszj

Pewenue,

Honesnoe zadanue

Hoxanmume, vmo pynryus Jupuxae

D(x)= {

1, x — pannoHATBHOE YNCAD,
0, x — HppanHoHANLHOS YHCIO,

REAACCA nepuoé‘uwecxoﬁ, HO KRe uMeent HGuMeMbillezo NOAONH-

menvHO20 nepucda.

Boapacranne u yobiaEue QyHKIHA. IKCTPEMYMBI

Boapacrapue n

Onpenenenne u ofosHaueHne

Ipaprueckas HIMOCTPALNT

yORIBAHNE
thymxmi

Boapacraiomian |Pyaxknus [ Bospacraer Ha MHO-
dyHREIRA @ecrse P, ecaw ans AOOBIX X,

H X, H2 MEOXeCTBa P, Takux,
wr0 X,°X;, BEpHO HepABEHCTBO

f(xa) >1(x,).

HupMe caosamMu, QyHKOAA Ha-
ALIBAETCA BoO3IpacTaomeil Ha
MHO;KecTBe P, ecym GoaniieMy
GHAYEHMIO BPryMeHTA U3 2TOoro
MHOMECTBA COOTBeTCTBYET 00Jb-
mee 3HaYeHne GyHKOAA.

Pt~
L=
®

f{x) Bozpacraer va [a; ¥)
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Oboanavenue. Bospacramue dyHK-
mit f{x) Ha MHOReCTBe P HHOPAA
ofoaHAYAETCA TAK:

f TP,
¥Onpaoinan DyHENHA f y0mBaeT HA MHO-
dbyaruma xectBe P, ecsm ana mobHx x,

M X; U3 MHOMecTBa P, TAKHX,
UTO Xy>X;, BePHO HEepABEHCTBO

f(xz) <f(x,).

HuriMu ciacsamu, GYBEKDUA Ha-
guIBaeTCA yOpBasomelk HR MHO-
secTBe P, ecou GoiBIneMy 3HEGR-
HHMI0 ApryMeHTa M3 3TOI0 MHOMe-
CTBA  COOTEETCTEBYET  MEHEIIEE
sHaveHme PyHKIHUH,

Oboanauenue. Yonpamme PvHEHK-
man f(x) HA MHOXecTBe P HHO-
roa 0003HAYALTCA TAK:

fxyd P.

f(x) y6ureaer ma [a; 8]

Jamevanusn.

1) Bespacranne H yORIBAHHE HMHAYE HABKIBAIOT MO-
HOTOHHOCTEI0 GyHKIMA.

2) Ilpu HccenenopaBHMN GyHKOHI HA MOHOTOHHOCTH
OPUHATO YVKA3WBATE MAKCHMAJIBHEE NPOMEXYTKH
BOZPACTAHNA H YOBIBAHRHA, BEJAKYAA KOHNIE! (ecan
OHN BXOAAT E 3TU MIPOMEXKYTEH).

3) IIpomMe:yTEM MOHOTOHHCCTH OOBRIMHO IIepednc-
JAIOTCH uepes TOUKY ¢ JAOATOH, NOCKOARKY QYHK-
UHA MOMeT BO3pacTaTh (YOEIBATH) HE KAMIOM HI
OPOMEXYTKOB, HO He EBO3pPacTATh (yORIBATH) Ha HX

obbegudenuu. Tak dyExoua f(x) =% yOnpaerT Ha

K)kZoM B3 AHTepBayoB (—«©;0) m (0;+w), HO He
yOrIEaeT Ha ux ofpeAHHeHHN,

f(xy)
X0

]

\_

=

fix)

Iy
/()

yOBIBaeT

Ha (-0;0) u (0;+).

TIpu sTom HalifyTca
TAKHE X;<X;, 910 f(x,)<f(x,),
moaToMy f(x) BHe yORIBaeT Ha

{(—oo; 0w (0;+0).

Tunceoe 3adanue | Hecredyiime yuryiu RO MOHOMOHROCTL:

a) flx)=x*-4x+8; &) f(x)=(x—1)3.

Pewernue.
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ITonesnoe 3adanue

1) Ecau xwemnas pyHxyus eospacmaem Ha npoxexcymie [azb],
O<a<b, mo ona ySweaem na npomexcymie [-b;—a). Joxawume.
2) Ecau HevemHaa QyHKYUA éo3pacmaem Ra npomexymice [azb],
O<a<b, mo ona eospacmaem u na npomexcymie [-b;—a) Joxaxcume,
3) Cehopmyrupyiime u Odoxanxume aHANOZUYRLIE ymeepmOenus
dan gynryuu, ybuisawwei va npoxexymue [a;b], 0<a<b.

ITonesnoe sadanue

Horaxume, umo ecan QYRKQUR 803pACMAEM HG RPOMEIYMKAX
[a;b] u [b;c), mo ona eospacmaem u wa npoMexcymie [azc).

Boazpacranme n
yOLIBAHNE TPHIO- = i = - =
HOMETPHYECKHAX y=sinx y=cosx y=tgx y=clgz
B
IIpomessyTRE n
BO3PACTAHHS [_E + 2nn; - x
(ne2) [-n+2nn; 2mn] [——+m; —+m) -
n 2 2
—+ 2nn]
2
IlpoMewcyTitn T
yﬁﬂmm E + 211:?1;
(necZ) 5 [2rn; =+ 2rn) - (mn; m+nn)
1
—+2nn
7o
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Tunosoe zadanue

Haiidume npomexcymul 803pacmaenus i yonsahus Qymicyue:

a) f(x)=eos[x-’fz); 6) f(x)=tg32‘-.

Pewzenue,

CxeMa cpaBHEHHS 3HAUYEHHIl TPHUroHOMeTpHIeCKHX DHYHKIMI

IIpH DAa3NNYHBIX 3HAYCHHMAX APryMeHTa

STansl pemennn

IIpuMeps

Cpastume
co8l186° u sin84°.

qucaa

cos(—T70°),

CpasHume wucaa tg%, ctg[—

29xn
u tg—"r—.

7)

1. Ecnu cpaBHH-
BAIOTCA SHAYCHHS
GYHKOME H KO-
byuxnmm, To ¢ no-
MOIOLEKO  hopMyN
IPHBEZEHHA CAe-
naiire Bee QYHK-
OHH B JAHHREX
BHIDAYKEHHEAX OLH-
HAKOBLIMH,

8in84°=gin(H0°—6°) =cos6°

2. Hcnomaya uver-
HOCTh (HEYeTHOCTD),
NepHOMMHOCTE H
dopMyanl  IIpHEBEZE-
HHA, CBEUTE BCE
ADTYMEHTH HA IOpo-
MEEYTOK MOHO-
TOHHOCTH AAHHOMR

cos(—70°) =cos70°,
70°[0°; 180°];

c08186°=cos3(360°-186°) =

=cos174°,
174°<[0°; 180°);
6° < [0°; 180°).
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$YHKOEA, He Me-
HAA €& HAIBAHNA.

O0BMHO —HCOOML3Y-
IOT THKHME IpoMe-
IKYTRH!
ainxT[—E;E];
2°2

cosx{ [0;x);

4, Ucoonesys BOS-
pacraiye (yORBAHTE)
TPEMOHOMETpHYEC-
Koit dyzrim, cpas-
HHTe JAHHBIE YRC-
Ja W JAMHIINTe
OTEET,

T.k. 6°<70°<174° 1 Koecumye *
yOelBaeT Ha [0;180"] , TO !

cos86°>>coa70°>cos174°.

Omaem: : I
c03186°<cos(-T0°) <sin84°.

Omeem:

Tunoeaoe zadanue

Pacnonoxcume & noprixe 03pacmanis Xucaq:
cosl,5; coa(—1,3) ; cos%; cos%; cos(—2).

Pewenue.

P
1} l H i

Oupeneaenne

OKPpeCTHOCTH
TOIKHA

a

[+ Y2 ]
F=R
H

OxpecTHOCTEI0 TOMKM (MMCAA) @ Ha3wBaeTes Aol HHTeDBA,
COOEPMAMMAE 2TY TOUKY.
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Tourn
IRCTPEMYyMa

HIAIOCTPANMA
A BKCTpe Oupeneaeare 1 ofoagauende I'pajpuaecras

Toura MuaHMYMa {Touka X, Haswmaerca TogKol
H MUHEMyM MHHHMYMa GyERIME f, ecam ¥

AN BCeX X U3 aeRo'ropoﬁ OKpe-
CTHOCTH X, BRIIOAHEHO HeEDAa-

BeHCcTBO f(X) 2 f(x,).

x, 0 \ x
3Havenre OGYHHRUHH B TOUKe
MUHHMYMA HAILBAETCHA MHHH-

MymoMm GyHKIHN, Xnin ™ Yo»

Oboanavenue. Touxa MUHEMY- _ Yoin ™ F(2x4)
MAa GyERKUHH y=f(x) dacTo obo-
SHAMAETCA X, 4 MHHHMYM
byEKDNY — ¥,

Toura markcumyMa |Touxa x, HASEIBASTCH TOUKOMH
H MAKCHMYM |MarcHMyMa GyHKNHR [, ecam Ay

ANA BCEX X N3 HEKOTOPOH OKpe- flx,)
CTHOCTA X, BHINIONHEHO Hepa- \
BeHCTBO f(x) < f(x,).

of % x
SnaveHHe GYHKUMM B TOUKe
MAKCHMMyMa HASKIBACTCH MAK-

caMymMoM QYHKINN. Xpex ™ Xga

O6osnasvenue. Towuxs MaKCH- Vmax = f(%0)
MyMa GdyHEKUIHE y=f(x) uacTo
ofoaEauaercd x,,., & MARCHMYM
OYHEUHYT = ¥y,

Jameuanue,

TouxkE MEHEMYMa H MAKCHMYMA HHAYE HAGLIBAIOT TOURAMM SKCTPEMYMA, 8 MUHEMYMEI H
MAKCHMYMLL — SHCTPeMYMAME QYRKIME,

PYyHKIMA MOXKeT HMeTs OLHH, HECKOALKO HNE GeCKOHEUHO MHOIC SKOTPEMYMOB KA
He MMeTh SKCTPEMYMOE Boofime.

Tunoeve sadanue | Haiifume mouku axcmpemyma i sxcmperyint QyrREuy;
a) f(x) =2(x-1)" -3; 6) f(x)=2sinx+1;

T
8) f(x) = -tg(x+z}
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Peutenue.
!

BER

HHoaesnoe aadanue

Hoxaxcume, ymo:

1) ecau x, — moura mMaxcumyma yemnoil pynxyuu f. mo -x, —
maxace moirKg MoKCUMyMa amoit pyrKytiu;

2) ecau xy, — mowka maxcumyma Hevemuoil pyuryuu f, mo —x, —
MovKa MUKUMYMA oMol QURKYLU.

Copmyrupylime u doxaxcume GHAROZULHLIE YMECDHICHUR, eCAU
Xo — MOYKA MUHUMYMA.

Ionesnoe sadanue

Howaxume, wmo:

1) ecau Pyuryua sospacmaem no [a;d] u ybvisaem na [bye], mo
b — moura maxcumyma;

2) ecau Pynryua yovieaem Ha [a;b] u gospacmaem na [bie], mo
b — mouxa Munumyma.

Hecnenopanne byHrumin

Hymm ¢dyarmun n
NPOMEEYTKH 3Ha-
KOMOCTORHCTRA

Hyaamu dJyaenun y=f(x) HAIWBAIOTCA KOPHH VPABHEHHA

fix)=0.
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Hyau OyHKINH — abcuHcchl TOYeR Hepecedenud rpaduxa GVHK-
IMH ¢ 0CBI0 abcipee.

TIpOMEXRYTKH 3HAKOMOCTOAMCTER (PYHKIHH — NPOMEMYTKH, HA
KOTOPEIX (DYHKIWSA COXPAHAET 3HAK, TO €CTh IPHHHMAET TOJILKO IOo-
JIOMKHUTENBHEIE (OTPHNATENbHbIE) 3HAYCHUA.

TpoMeKYTHY SHAKOMOCTOSHCTEA. — NMPOMEXKYTKH och abcimece, co-
OTBETCTBYIOIAE YACTAM TDadHKA, PACIONOKEHHHM HAf OCBI
aberuee (f(x) > 0) u moa ocklo abermee (#(x) < 0).

ACHMOTOTBI AcumuToToli! HasbIBAeTCH IDAMAS, K KOTOPOH EeOrpaHWYeHHO
npubnmmxaerca ToOUKa rpadHKa OpH yAeJdeHAW dToll TOUKH mo
GecrkoHeuHO BeTBM.

BHas acRMEOTOT Bepmuxansiwvie Fopusonmanvime Haxnornoie
vy ¥
\ -ﬁ
N -—| o k el
0 e x 0 S x

Hasosume sepmuxanbrvie acuxnmomst zpaduros pyrxuul:
n

a) f(x)=x—i4; 0} f(x)=tg[x—§];e) f(x)=—ctgx.

Tunoeoe zadarue

Pewenue.

1 Bonee noppobune MeCISACBARME ACHMITOT CHASAHE ¢ MOHATHEM mpegena GYHEORM ¥ OIPHBOATCH B NPH-
NIOMKEHAH.
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Cxema MccnenopaEua QyHKIHHK

oranmst
HCCTeTOBARH A

IIpaMepnt

flx)=vx+5-1

fley = ——

x+1

1. Haiiymre obaacrs
onpenenenus W of-
JACTE ARATOHHHA JaH-
Ho¥ pyHEDHH.

l

2, Heenenyirre drya-
O HA YEeTHOCTH
(BOYETHOCTS) u
NePHOAHYEOCTD.

- L
i ;
:
! :
: !

3. BrRUHCIHTE KO-
OPAHHATEL  TOYEH
nepeceNeHHMda rpa-
PHKRA ¢ OCAMH KO-
OpPOHHAT.

4. Haiiamre npome-
AHcTEA (hyHKIIMM,
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5. Onpepenure mpo-
MEXEYTKH MOHOTOH-
HocTH  {BO3pacra-
HHE H YOsBamug)

6. HaliznTe TOIKH
IKCTPEeMYMAa M SKC-
Tpemymel GryExnun
H OHpeAeJuTe HX
BHJ (MAKCHMYM HIN
MAHHEMYM).

7. Hecnenyiire mo-
BefieEMe  (yERIMM
B OKPeCTHOCTH XB-
PAKTEDHEIX TOYEK,
He BXOANIIAX B ob-
J8CTh onpenese-
HAA, H Opu Gomn-
mux (oo MOAYI)
3HAMEHHAX  APry-
MEHTA.

Fpagmk pyarmmHn

[T

(=

HY

Jamedanue. HeKOTOPEIE OTAMLL UCCAGHOBAHMA IPA HeoOXOAHMNOCTH MOMCHO OIYCKATD.
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CroiicTBa TpuroHOMETPEIYECKHX QYHKIWIH

oTanmu
HACCHeNOBAHAA
1. OGaaerp ompe- D) =R D) -R
06 4 L]
g:ﬂi:::ﬁ? e E(y) ~[-1:1] E@) =[-1;1]

2. YeraOoCTH (HEeYeT-
HOCTB), HepHOAHY-
HOCTb.

U = 8in x — HeweTHAs QyHKITII,
rpaduK CHMMETDHYEH OTHOCH-
TEJBHO HAUANA KOOPAUHAT;
HaUMEHBEITHH MOJOHTEeNbLHEIR
nepuoa 2gx.

¥ =cosx — uerHaa ¢GyHKIHS;
rpabHE cHMMeTpHUYEH OTHOCH-
TeNIbHO OCH OpJHHAT, HaH-
MEeHBIOHMA DOJOKATeABHEON ITe-
paox 2x.

3. Touxm mepece-
GeHHA TrpadpEKa €
OCAMH EOOPAMHAT,

Hyau dyarmun:
sinx=0; x = nn.!
Toukn nepeceusHHA rpadHKa C
ocko Ox: (nn;0).

Touka mepecedeHua rpadHuKa ¢
ockio Oy: (0;0).

Hym byakmumn:

cosx=0; x = g +xn.t

Touxn nepeceyeHHR rpadnKa ¢
ochblo Ox: [—;— + fm;O).

To4xa mnepecedeHnd rpadpuka ¢
oceie Oy: (0;1).

4. TIpoMemyYTHH 3Ha-
KOOOCTORHCTBA.

sinx>0 mpm x e (2nn; 7 + 2nn);

sinx<0 npn x &(-x+2nn; 2nn).

cosx>>0) npu xe(——;+2m;—:—+2m];

cosx<0 mpa x 5[1—; +2:m;3—2;t +2m}

5. IMpoMexXyTKH MO«
HOTOHHOCTH,

2

yOrIB. HA [g + 211:1'1;3?"'t + 21::1].

Boap. A [—%+ 21m;E +21m];

Bosp. ma [-n + 2nn; 2rn];

yOEIB. Ra [21m;11: + 2nn].

8. ToukH aKcTpeMy-
MA H KCTPEMYMBI.

Xoin =—g+2un, Voo =13

n
x... =—+2nn, =1.
max 2 T ymnx

Xpp =T+210, Y. =-1;

Xpux =200, Y. =1.

13.uecr.nmee nelZ
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Jransr
HeCHeJOBAHNSA

1, O6aacTs ompene-
NeHUnE B ofAACTD

D@y): xe (—% + un;% + un} !

Dy): xe (an;n + =n)s*

aupuenuii. E(y)=R
EG)=R @
2. Yernocrs (meuer-| y = tg ¥ — HedeTHAN PYHKINS;|y = cig x - HeweTHAS QYHKLOAS;
HOCTR), NEPHOXHY: |rpahux CHMMeETDUMEH OTHOCH- |rpadMK CHMMeTpUUeH OTHOCH-
HOCTD. TeABHO HHYAJMA KOODAMHAT; |TebHO Hauaka KOODPAKHAT;
HANMEHBINMEH DONOMHTENBHbIN | HAMMEHBIIHE TOJ0KNTeNbHELH
HEePHOA X. IepHOA, T,
8. Touku nepece-|Touxn mepeceuenns rpapura c|Touxu mepecegenns rpaduxa c

weHHR rpathura c
0CHMH KOOPEHHAT.

oceio Ox: (nn;0).
Touka mepeceveHnsa rpadiKa ¢
ocs10 Oy: (0;0).

ockio Ox: [g + OJ.

C ocew» Oy rpadHE He Depece-
KAeTcd.

4. [IpoMexyTRH 3HA-
KOIOCTOAHCTEA.

tgx>0npm x [n:n;—;- + nn);

tgx<0 npu x e (—% + m; un].

ctgx>0 npu x € [m,% + fl:n);

ctgx<Q npu x e (gﬂm;:w m)

§. IIpoMesKyTRH MO-

T 1
Bosp. Ha | =+ nm;—+1n |.
p. 5a (-2 +uns v |

V6ue. Ba (nn;n + 7).

8. Touxy axcTpemMy-
MA U 3KCTPeMyMbl,

Touer BHKCTpeMyMa M SKCTpe-
MYyMOB HET.

Touex dKCTpeMyMa M 9SKCTpe-
MYMOB HET.

7. ACHMITOTSI.

™
Hpamee x=§+nn — BEPTH-

KalbHEIe ACHMIITOTH.

IIpavue x =nn
Hblé ACHMIITOTHL.

— BEPTHEAIL-

! Baect m annee 5 e Z,
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Cxema mecnenonanns bynrnmii suna y = Asin(kx +b), y = Acos(kx + b),
y = Atgkx + b), y = Actg(kx +b).

drans IIpamepn
HCCTeOBARHA

] x =

=2sin| 2x +— =-0,5tg| = +—
-rulis) | mo-onefs-]

1. ObBnacrs onpene- i

JemEd H ofaacTh —D. ;

3HAYSHMHE, D) =E;

B —153in[2x+%)51,

-2¢ 2sin(2x +i‘3-J <2.
E(H) =[-2;2).

2. Yernoers (ueuer- r.
HocTh), mepmoxwu- | /(—¥) =2sin [—2x T EJ =

HOCTD.

f=x) = f(x), f(-x)#—f(x) -
GVHKIUNA He ABAHETCA HE
HeTHOH, HH HedeTHOH.

Hepnox dbyERIMH
T _ 27 _
L= "2

3. Touxn nepeceue- | Hynm dyaxonum:

aua rpadHra ¢ oca-| .

MH KOOPIMHAT. 2sin| 2x +—] =0, .
3 |
sin[2x+£) =06, |- ;
3 |
2x+Z- nn, '
3 i

2% = -2+,

3

x=—E+E, nelZ
6 2
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Toury nepeceuenusa rpadura c
ocula Ox: (—E + E;(Zi), nelZ.
6 2

Touka mepecedeHusa rpaduka
¢ ocblo Oy (x=0):

F(0) = 2sin%= V85 (0543).

4. IIpomesxyrxu 3ma-| n
KOIIOCTOAHCTBA. 2sin 2-"+§)>0;

gin| 22+ = >0,
[2=-3)
21m<2x+§<1t+21m,
—E+21m<2x<g+2r:n,
3 3
T n
——+ M X <—+ 1N
6 3
flx)>0 mpu
xe[—-f+?m;£+m nelZ;
6 3 ] ’
. n
231n(2x+§]<0,
sin[2x+£)<0,

3
—ﬂ:+2m<2x+-§<2m,
—ﬂ+2nn<2x<—£+2fm,

3 3

2x A
—— MR <X < ——+ N

3 6
fix) <0 opa
xe[-%+1m;—%+m], nelkZ,
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5. IlpoMemYTKH Mo~
HOTOHHOCTH.

ITpome:xyTKA BOSpacTaHm:

sin[2x+%} BO3PACTEET UPH
T T _R
——=+2m S 2x+—=<—4+2
2 3 2
Sn T
——+2mn£2x<—+2n
6 g -

5n n
——+mn <X £ —+nn;
12 e EERTT
f(x) Boapacraer Ha

[—-@+nn'£+m neZ;
12712 ’ ’

si.n[Zx + %] yOBiBaeT npu

E+2rms 2x+—’£sﬂ+2nn,
2 3 2

E+2rm‘~_<2:|:SE+21U:,.
6 6

n Tn
—imnSx S —+nn;
T mnsx 12 T

f(x) yOorpaer Ha

[Lm;mm]
12 12 ’

neZ.

6. Touxu srcTpemy-
Ma H 3KCTPAMYMEI,

ToukH MHHAMYMA:

2x +-;— = -g+2rm,

Xoin =—f—;-+1m, neZ;

Youin =2
TOYKH MAKCAMYMA:

2x+£=£+21m,
3 2

n
xm=—iE+nn, nelZ

Yo =2+

7. AcHMIITOTHI.

AcUMIOTOT Her,
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Fpagux pynxmnn

CHauasa CTPOEM YacCTE Ipa-
QUKa Ha OTpesKe [UIHHE

T=n, HAODHMED, upa
€ L (KOHITM — TOu-
12712

KH MaKCHMYMA), A BATEM, MC-
ONEAYA NEPHOOHYHOCTE, HO-
CTPAMIBEEM ere Ha  Bcel
obnacTa onpegeNeHAd.

Tunosoe sadanue

Hecredylime pynryuw y = 2c083x u nocmpolime ee zpadux,

Pewenue.
| . —
i
i
i :
i
i E
i ;
T 1

| : !
........ . |

i
: f
| — 4 f
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Lo f
= |
- ! &
| L T
e |
. .- !
. r{ ....... B fr | | dg
L I
! : ! !
! : o i
' . P I —
; ] S N
] : i P
T : 1.
. —— : ;
: gt
: T
"""" L]
J !
HEEEEERE T
: ! HEEEERE
: | | T I H [
i : 1 ‘- I I Pl
| *:. ol i
B | i a ! | |
| HENEEEEEE 5
Tapmonuueckne |Capmomndeckumu KoJdeGanuaMu Ha3bLBAETCA NPONECC, KOTO-
KoJeGantn pHIit MoskeT GBITH omucam QyHrnmeR BuAa f(f) = Asin(wt+¢)
¥ nan f(#) = Acos(wt +¢), rae A>0, 0>0.
A A — axnaumyda vonebanmia;
- N ¢ |®- muknnveckas (kpyropad) wvacmoma;
0 -/h'r (¢ — HaUAJEHAA Pasa KoneGanmit (q) = [0;211:)) :
~A T= 2 _ nepuod wonebamuii,
o
x(t) = Acoso(), ) &
Ko damneld AN /\NAN
/ \£ \/ ' \/ ’

as




Tunosoe sadanue

Hatidume amnaumydy, nepucd u wacmomy HanpRMeHuR, ecau
ono usmepremes no saxony U(E) = 2208in 80t (Ranpamernue
UIMEPREMCR 8 GORDMBX, BPEMA — & CEKYHTAX),

Pewenue,

TIocTpoenne rpadhura rapMOHENZeCKHEX Koaefauuil ¢ noMOmpbIo
3NeMeHTAPHELIX npeobpazosanuii rpaduron

Onacamne
nocTpoeHMi

OTAILI MOCTPOCHASR

ARE PYHRIHE
¥y= 1,5sin[2x + 1;—)

Hpunmep
= -cos(3—jt - 3x]
y 1

1. Ilpuseapre dopmy-
Ay TapMOHHYECKHX
konefapmil K BREY

Asina)[x + EJ
@

Hn Acosm[x+-‘£) s
©®

rae o>{.

y= 1,5sin2(x+%]

2. Ilocrpoitre rpa-
duK «OCHOBHOH »
dyEROEH (sinx mau
cosx) =a awlom
OROMEKYTKE AIHHBI
2n (obBivHO BEIGH-
PAKT I[IPOMEMYTOK
(-ms7] ).

Ctpoum rpadbux y =sinx =Ha

[-m=].

Y
h
&

1
tNN:-l

B
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3. ComMHTe HAH

Cxumaem rpadur k¥ ocH opan-

pacTaaATe rpadmk |Har B 2 pasa.
¥ (0T) ocH OpAUHAT v us
B SABHCHMOCTH OT
SHATEHHMA O, 1!
AN
0 - 0 -
X X x I x
] \ , F &
CT -1
4. Ilepenecure rpa-|IlepemocuM rpadMK BAOAb OCH
¢HK BAoab ocH abc- T
OECC BIpABO IH abecomce BIeBO Ha E
BNeBO B BaBHCHMO- 1
& T ¢
CTH OT 3HAYEHNA 2. y-siu2[x+ !.]._
© 1 p 1
AN
0
BE ; 1 x X x
N4 + :
=) H1
5, Pacranmre wunu{Pacrarusaem rpadHK or ocH
coycmuTe rpadur or!abemucc B 1,5 pasa.
()} ocm afcuouce B T | vl
34BUCHMOCTH or T
u=1,58in2 x4+
suauenma |4 B, ecmu [ %‘y’?\
A<Q, orpasuTe ero /1 1\ 0
CHMMETPHIHO OTHO- — 0 4 . ~ -
cuTeNBHO ocu  abc- \j21/ . < x &
mce. \J H 1
6. MHcnonesys mne- Y8 I Y
PHOAMYHOCTE  JRH- jp=1.5sin[2x+ 5]
moit Gynkmmu, xo-! ) A\ 1
cTpoiiTe  HCKOMEIA F4 LY PL_
rpadHr Ha Beeil 4m- 0 - it -
cnoroil ocu. £ Z f__x ] x
I F
\UAR! \ -1




Jamevanun.

1) Ipr nocrpoesny rpadHKOB rapMOHMuecKHX Koaebanuii B Terpagn yaobuo BrIbH-
paTh MacIrrab: gas ocm afemmec # — 6 KAETOK, AAS OCH OPAWHAT CAWHMIHEIH OTpe-

30K — 2 KIeTKH.

2) Ilocrpoenne rpadukor ymxmutt y = Atg{wx+¢) u y = Actg(wx +9) BamonHEs-

eTCE AHAKOTMYEO C Y9eTOM NeDHOJAA TAHIEHCS U KOTAaHTeHCA, PABHOTO X . B KadecThe
dparMenTa rpadka «0CHOBHON» PYHKUWH BRHIGHpaETCA OJHA 4BeTBh» rpadmKa TaR-

reHca (KOTAHTeHCA).

Tunoeoe sgdanue |Banuwlume  amans  nocmpoeHus  zpa@uKkad  QYHKYuUU
T X
=3tg|—-=|-1.
v=se(3-2]
Pewenue,
] ;
!
I‘ » . ! ! E
Honesnaa 2adasa |Senuiiume  amanst  BOCMPOCHUR  ZPaAduK QuRKRUY
V= IA gin(wf + q:) + Bl . Hoempoiime spadpur  QyrKYuL

y=

3sin[3x—ij—4
4

+1.
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Honoanumensvuvie ceedenun u aadawu no meme
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TPUHTOHOMETPHYIECKME YPABHEHH A

H HEPABEHCTBA
ApKcHHYC, APKKOCHHYC H APKTaHTeHC
Teopema Ecan dynrumn f sospacraer (RIM yOEBaer) na npoMexyrke I, a
(0 xopme) queao a4 — awboe H3 sHaveHwi, NpuANMaeMbx GyEknEed [ Ha

3TOM NPOMeXYTKe, TO YPABHOHHE f{x)y=¢ HMeeT B mpoMeixyTre [
EXHHCTEOHHLIA KOPOHbD.
Howaaameascmeso.

A
o

T 1 .
1 i I

S -_.l

+
|
|
|
T
I

— -

: ! :r
| r n
i : ; !

IToxeanoe 3adanue Hoxamume, umo ecau Qynxyus f sozpacmaem Ha npoMexymie

I, a dyuryua g yOvicaem Ha IMom npomemymee, mo ypasHeHue
flx)y=g(x) uneem & npomesxcymue I ne 6onee 0du0z0 KOpHA.

Pewume ypaswernue V1+2+¥1+x+ {1+ x =3-2x«.

Onpegenenne u cpoficTea IIpaMeps H XOKAZATEILCTEA

APDKECHEYCOM YHCIR & HAAMEA-
€TCHA TaK0e UYRCHC W3 OTPEesKA

TR
[‘E;E] s CHHYC KOTOpPOCTO pa-

BéH ¢,
Ouerngno, uro a e[-1;1].

OGosnavenie. ApKCHHYC UHCIA
& 0003HAYAETCH Arcesing.
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Taxkem obpazom, b=arcsina, ec-
m;

I be [—E-;E-];
2°2
2) sinb=q.

larcsin(-a) = —arcsing|

ApPKKOCHHYC
¥y
14
a
ol o b
Hrmm%%?‘

AprrocuRycOM umena & HA3H-
BaeTCA TAKOS YHCNO M3 OTPEIHA

[0:n]), KOCHEYC KOTOPOIO DABEH a.
Ouernano, uro ¢ [-11].

Obosnavenue. ADKKEOCAHEYC TIC-
Ja @ 0bO3EAYACTCH ArcCosd.

Takum o6pasom, b=arccosa,
eCHu;

D bdbe [0;1:];
2) cosb=a.

]arccos(—a) = n—arcoosal

Apiranrenc

Uig
N

™=

0%

b=arctga

APRTEHPGHGOM giCcIa @ HAa3bI-
BAETCA TAKOE YHCAO H3 HHTeD-

TR

Bala |-—;— |, TaHreHc XKoTO-
[ 2 2]
poro paBeH 4.

O6oanavenue. ApKTaHTEHC YHC-
aa a ofbosHAYAeTeA arciga.

Taxum obpasom, b=arciga, ecau:
non

Dbei=—=3=1;

‘ E[ 2 zJ

2) tgb=a.

|amtg'(—a) = —arctgaJ
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¥y
g b x
0 ™
a
"‘%
b=arcetga

APKEOTANTEHCOM YHCIA & Ha- i

HBAETCA TaKOe HHCIO U3 HH-

TepBana (0;7), KOTamreHc Xo-

TOPOro paBeH &.

OGoananenue, APKKOTAHTEHC

aucya ¢ ofoaHauyaetcd arcetga.

Texrm obpazoM, b=arceige,

ECHIH

1) be(Oin);

2y ctgh=q,

Iarcctg(—a) = x—arcctga]

Ioaeanoe sadanue

arcsina
arccosa

Bepno au, ymo arciga = ?

Tunoaoe 3adarnue

Haiidume anavenue aviPAMEHUR:

J2 1
a) arcsin— - arccos——/; 0) arctgl+ arcetg(-1);
2 J2

8) arcsin§+ arcctg (-\@) .

Pewenue.
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Pemenne npocreHIMx TPHrOHOMETPHYECKHX YpaABHeHMH
Bap yparmenaa Pemenue
IIpumepn:
cosx =a YpaBHeHHe HMEeT perieHHA, eCIH |a| <1. I 1
xE3
¥l q
FAN FAAN FAN /
A N LAY A N A -
/ \/ o * coax = H_E
L

®opMyna pemennii; o3k = 0,3

X = arccosa + 2an,
Han
x = —arccosa + 2nn, N
S

= dosf|—+2% |+ &

|x = tarecosa +2nn, n e Z| » 5
YJacTHEE cayyan
cosx =1 x=£+1m,neZ
cosx =1 x=2nn,neZ
cosx =~-1 ¥x=n+2nn,neZ
cbs & = /3]

IITeHHH,

Fcmu la| > 1, To ypapnemme me mMeeT pe-

YpaBHeHHe AMeeT pemesHsd, ecaH ja| < 1.

v

AN
L\

R |

N\
/Y
/

QopMyna pemternii:

RV

keZum

Xx = arcsina + 2nk,
X = n—arcsina + 2nk,
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x=(-1) arcsina +nn,ne Z

YacTHbie CRYIAH

x=nn,nel’

x=g+2m,nez

sinx =0
ginx=1
gsinx =-1

x=—g+2rm, neZ

meHni.

Ecmm |a|>1, To ypasnenme me mmeer pe-

F ol e

Ein

x%

Jamevanusn.

1) ITpu n=2k uz dopMynua (—l)" arcgina + nn moaygaerca dopmyna arcsina + 2xk, a
npu n=2k+1 — dopuyna n—arcsina + 2nk.

2) B zamucH oTBeTa YpaBHeHUN BMZA SinX =4 0OpA OTPHOATENEHOM & IPHHSATO
¢BHOCHTh* 3HAK «MHHYCs ODPH apHCAHYCe B NOKA3ATERh CTemeHn umcaa —1, Hampn-

Fs T a+l T
mep, orer x = (-1} r + 1N OPHERTO 3ATHCHBATE B Bhge x = (-1) E+ nn.

3} B TpuroHOMeTpHUECKHX YPABHEHUAX ¢ JHHEHRHLIM ADFyMEHTOM yA0GHO Tiepes Mcmoan3o-
BaEAeM (OpMyJBl pellcHui! NPHUBECTH APTYMEHNT K Buay kx +&, rme k0. Hampiwep,

3

V.3

YpaBHeHHe 81!1[%—0,5-%')=—2* X0GHO MPUEECTH K BHAY sln[o,f;:c*% =
J
tgx=a YpaBReHEHe HMeeT PpPEmeHHS OpHu Jodom tg k H1
3HAYEHAH d. ! .
y h vy )
é ¢ tgx al
- v
o)/ 0 x
x
I h
! b i g 1 -Bx|| =|V3
\c
arctge / dopmyna pemennii;
|x =arctga +nn, neZ|
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¥YpapHeHEe MMeeT pemieHWA NPH J0GoM

3HAYEHUH 4. ] 1

v }
a ] 1
0 x.-

i A \ =] V!é_

3
DopMyaa PeHIeHnN;
|x = arcctga+ nn, n e Z|

Samevanue. TPHrOHOMETPHISCKHE YPaPHeHHHA BAAA ctgx =a npu a0 meoraa cso-

BAT K YpABHeHHAM BWja tgx =l c ﬁowom;uo roxcaectea tg x-ctgx = 1. Hanpumep,
a

ypaBHeHHe Cctgx = % PABHOCHABHO YPABHEEHIO tgx = J3_ .

Tunosoe sadanue | Pewume ypaerenue:
a) 2in[3x —%] = J§; 0) —2cos[%—2x) =1;
, . 3r R
&) sin8xcosx -cos3xsinx =-1; 2) tg —I-4x =tgz.
Pewenie,
T ]
i g
i _'
RENERE ; | RN
| i ! :
: : ’ f :
'L _I,_}_ ..4f__.___. ; [ . I——
—
T T :
i f :
i : |
1 -
| L RERER
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Pemenne

NPoCTeHmMUX TPHTOHOMETPHYECKHX

HEepAaBeHCTB

Ocu
dyarnui

JImBuA CHEYCOB JIMHHA KOCHHYCOB
v

0

RN
/

ANV

JIEHRA TAHTEHCOB JIMHHA KOTAHTEHCOB

h vh
\

®

dAN

N | A
N\

Pellenye OPOCTHNIMX TPHrOHOMETPHYECKHX HePABeHCTB BHIA
sinx >a, cosx>a (2a,<a,<a) npx |a|<1

ITansl peImeHHN

IIpuMeps1

sinx<-2- cosxs__s

1. Haueprure eIUHHYHYIO OK-
DPYXHOCTE B OTMETETE UMCAO O
Ha ocH Ox (AnNA HEDPABEHCTB C 3
KocmAycoM) MaH Oy (ans Hepa-

BEHCTE ¢ CHHYCOM) BRIKOJIOTOH 3 - )

TOUKOI pAAE CTPOTHX Hepa-
BEHCTB MAH MHpHOA Touro —

JUIA HECTPOTHX.




2. OrMerbTe 4YACTh OCH H AYTY

i
OKPYKHOCTH, COOTBETCTBYIOIMME
peteHpsEM HePABCHCTEA.
ol

3. Onpengennte mavano H ¥ Ko-

4. OrmeTtsTe rpaHMUEMHA yromd,
pesmmilit  arcsing (arccosa),

COOTBETCTBYIOINAN Touke H g
win K.

5. Haitaure Bropoit ' rpanma-
HEE YOI, VIUTBREBAA, 9T0 H<K A
H0<K-H<2n

I
QE‘N
[- -] N

N
4
Bet, K ormeuweHsOl ayrm; aBH-
aerue or H ao K Baoas orme- H K
YeHHOH JOYI'H OCYIIeCTBAAETCA
OpOTHE Yacoroil cTpenry. 1| !|/ o
|
i 1IN
0

[
1

6. Bamumure oOTBET B BHIE n r
H+2rn<x<K+2rn  (um _—6_+2m<x<'§+2m'

H+2nmn £ x < K +2nn), rae
nelZ.

neZ

1 Cnocobn HAXOMASHHS BYOPOrG IPAEHTHONG Yria:

1 coocofS. Ecnu mmen K, 70 K = H + paguaunas mepa gyTn;
ecau nutem H, To H = K — pasnaABss Meps QVTH;

2 coocob. Haifigure n0byio Mepy, COOTBETCTERYIOINYI0 HCKOMOMY YIAY, H J00aBJICHAOM (mqumaneu] 21t

OOMH BAH HeCROALKO pas Aobeitrecs BHuondennsn yeaosna 0 < K—-H < 2r.
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7. BanmmuTe OTBET B BHIE

Omeem:

Omasem:

IPOMEKYTKOB. n i bn n
—— +2nn;—+2nn |, — +2an;—+ 2nn |,
6 6 6 6
nelZ, nelZ,
Jamevarue. HexoTopHe 5TANEl PEUTEHENA MOMKHO OPOBOAHTH YCTHO.
YJacTHEIC CAyUYAH penIeHM:A HePABEHCTR,
CO/lePAANUX CHHYC H KOCHHYC (ne Z)
3uauenns o sinx>a sinx>a sinyx<a sinx<a
a>1 pemennit Her | pemennii mer xeR xeR
a=1 PpeImenHii HeT x=%+2un x¢§+21m xeR
a=-1 x#—g+21m xeR pemenuil HeT x=—%+2un
a<-1 xeR xeR pemeHuil Her | pemeBE#E HeT
3navenusn a cosx>a cosxza cosx <a cosxsa
a>1 pemenuii Her | pemennii Her xeR xchR
a=1 peluenHuit Her x=2nn x # 2nn xeR
a=-1 x#n+2nn xeR pemrenuit HeT x=1+2%n
a<-—1 xeR xeR pelrenuit HeT | pemeHn# Her

Tunosoe 3adanue

Pewume HepaAsERCcMan:

V3

a) ginx > —;
2

a) cosx>cosxz;a) sinx < 2.

Peweniie,
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] i

i

i

Pelllenue MPOCTeHIIEX TPHIOEOMETPHIECKHX HOPABEHCTS,
COMePARAMMX TARTOHC H KOTAHIGHC

Jransl penI¢HEA HEPABEHCTRA IIpumep
tgx>a(2a,<a,5a) tgx <3
penienNe HA rpajuke pelieEne HA
OKPYKHOCTH
1, HawepTute BeTBh TAHMEHCOH- A | / &

O NpH X € (—’—[2-,%) (xmm egn-

HWUYHYVIC OKDY#HOCTBE) M OT-
MeTETE YHCJAO ¢ HAa ocH Oy (ana
rpadb@Ka) HAE HA JHHHH TaH-
rescoBp (IAf OXPVIKHOCTH) Bbl-
KojoToll TOYKOH ANA CTPOTHX
HEPABCHCTE WAM KUDHOH Tou-
ROl ~ nad HecTpOrHX.

. \|

/- 1

L= e

2. OrmersTe uacTs rpadwka
(nMEMNA TAHreHCOB) M 94CTH OCH
Ox (AyrH TIOMYOKPYRHOCTH),
COOTBETCTBYIONIME  PeIleHUAM
HEPABEHCTEA.

=%

-
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3. Onpegemre Havano H H Ko-
Hen, K OTMeueHHOrO TPOMEXMKYT-
Ka (myrH); nemxenne or H 10 K
BIOJAL OCH OX OCYLIECTRAASTCA
C/HEBA HATIpABO (BZONL AYIM —
OPOTHB MACOBOIT CTPEIKH).

m/o] )
N

4. Hafinnte 3usuerHa H n K:
OfHO N3 HEX pasHO arctga, a
"

n
BTO ABHDO —=-— HJIH —.
poe b 2 2

oty 1

[S-1H ]

mfe]

5. JdamminTe OTBET B BHAE n n
H+mn<x<K+mnm neZ (aas —E+nn<xS§+nn,nEZ.
CTPOT'HX HEpABEHCTE); B He-
CTPOrHX HEPABEHCTBAX SHAK <
CTABUTCA TOABLKO MPH APDKTAH-
resee.

6. 3anmmmuTe OTBET B BHAE IIpO- x -
MEXKYTKOR, Omeem: ——2-+1m;§+un], nelZ.

Jamenanue.
Pemrenue HepaBeHCTB BHAA cigx > a (2 a,< 8,5 @) OCYINEeCTBANETCA AHANOIMYHO ¢
HACTIOAL3OBANAEM IpaGHKA KOTAHIEHCA MAM OKPYHHIOCTH.

Tunosoe sadanue |Pewiime nepasencmea:

V3

n
a) tigxztg—; clgx < ~———.
) t& 340)*-8 3

Pewtenue.
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)

Pemenue TPHrOHOMETPRUCCKHX HEPABEHCTB ¢ JAHEHHLIM ApryMEHTOM

Pranm pemennsa

TIpamepm

2m[§--’35]+ 3 <0

1. Henomesys weTHOCTE (HEYETHOCTD)

x T
TPHIOHOMETPHIECKHX PYHKIMIE, Npu- 2005(3‘%] <—V3; -3tg (Zx-z V3
BeguTe JIEBYD UACTH HEDABEHCTBA K
8wy £, (k% + b)), Tae k>0, s[£_£]<__\j_§_. tg(h-_’i)z__l__
3 3 2 V3
2. Chenajire 3ameny nepeMeHHOM x T x
t = kx + b u pemmre mpocreftmee Tpu-| II¥eTE ‘=§—§, IIycte t=2x—z,
TOHOMETPHMECKOoe HEPABEHCTRO, A 1
-z TOrAA tEE2 ——0,
TOTKA COS! < 3" J§
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3. CpenaiiTe o0paTHYI0 3AMEHY M Ole-
HHUTe 3HAYEHHE X.

4. BanumnTe OTBET B BHAS IpOME- Omeem: Omaem:
HYTKOB. n 9n n #n 3n nn
a i Gn ’ —t—i—+t—"Nh
[ + 6nn 2+ n) [24+2 3 2]
ne?. nelZ.

PemeH#e TPATOHOMETPHIECKHX ypaBHeHMI'

OcHopasle MeToanl |Haes pemennsa: cPeleHHe AAHHOTO YPABHEHHSR K OZROMY MR
PEIIeENY TPMIOHO- |HECK(MIBKHM IPOCTEAINM TPHTOHOMETPHYECKHM YDABHOHM M.
MeTpHYecKHX YpaB- |OCcHOBHERI® MeTONEI:

Hermii e  aaMeHa nepeMenuoit;
¢  PpazNo:KeHHe HA MHMEHTEIH.

OTanm pelmeHHs Mprmepra

YpaBHeAHA, CBOTANMECH K aarefpandecKum
OTHOCHTeILHC OXH0H H3 TPHIOHOMETPIIeCKHX QyHKmmi

1. Henoumsays OCHOBHbIE 4-2sin®x-5cosx=0 d4cos’ x +4sinx-1=0
TPHIOHOMETRHYECKIT
TOXAECTBA, IPEACTABbTE| 4 — (1 - cos® x)~Hcosx =0;
JAHHOE YpABHEHHe Kai
Tience A JpolGEo-pare-
OHANBHOS OTHOCHTEIBHO
OmHOH TPHTOHOMET-
prvecsux (hyHKIIA.

2¢co8’x ~5cosx+2=0.

2. 3aMeHNTe TPHIOHO-| 3aMeHA: ¥ = COSX.
METDRYECKYIO UYBRIHIO| 9,3 _ 5, 4 2 = (;
HOBOM MepeMeHHOU M
peminTe  DOXyueHHOe| ¥
anrefpadvecKkoe ypas-
HEeHHE, v

E,
=2

! Onpeanue Sones cnomenax MeTOAOR U ocofeHuocTel pomeEHA TPHrOHOMETPUOCKUX YDARHOHHH M Hepa-
BEHCTE, A TAKKE METOZOR DeIIEHRA CHCTEM TPUTCHOMETPHUECKHX VDABHERHL CM. B OPHJIO/KCHUH,

57



3. Caenaiire ofpaTHYIO 1
JAMEHY H PENIHTE IIpo- cOS X = E,
crefinmme TDUMOHOMET- .
pUuECKHe ypaBHenus, | | C08X = 2—pemienuil Het;

x= :tamcos-;- + 21t

R
x=t§+2nn, nelZ.

4, 3anmumnTe oTBET.

Omesem: i% +2rn, ne Z. Omeem: (—1)""l % +nk ke Z,

Ilonunie opuopoxERie’ YpaBHeRHs BHAA asinx +beosx =0,
asin® x + bsinxeosx + ccos® x = 0 W cRONAIMECH K HUM

1. Hcoonsays dopmy- 1-4cos’x =sin2x 2sindx = 6sin®2x - 1
MBI  TPATOHOMETDHH,
ceeadre AaEHOE Ypak-| sin®x+cos® ¥ —4cos’x =
HeHHe K OJHOPOZHOMY
(qacTo aAA ITOrC HC-
nombayior  dopmymer| sin’x - 2sinxcosx —
sinfx+cos?x=1 m
8in2x = 2sinxcosx ).

= 2sin xcosx;

-3cos’x=0.

2. IlpoeepeTe, uTO 2HA-|Ecmm cosx =0, 70 # sinx =0,
HEHHA X, HPH KOTOPHX | yTo HEBORMOMKHO.

cosx =0, He ABNAOT-|Buaunr, cosx # 0.

CA PelIeENAMA JAHHO-
ro ypaEHeHEndA,

3. Paggennate obe gac- tglx-2tgx—-3=0;

TH YPaBHEHMA HA COSX Lo
{cos’x) u 3aMeHuTe 1g X Samena: y = tgx.

HOBOIT mepeMeHHOH?.

4. Penmre nonydes-| ., _2,_3-=0;
HOE YpaBHeHHe, [

y=-1,
y=8.

! Vpaerenna saga asinx+bdcosx=0 m asin’x+bainxeosx +coos’x=0, rue a =0, b= 0, ¢ = 0 uasrrearores
NOIHLIMY OAHOPONHLIMH TPHIOHOMOTPHUCCHEME YPABHCHNAME Hepuoif i yropodi cTeNeHH CoOTBeTCTBEHHO.
? Mnorga B YDaRPHEHHAX TAROTO BMAA ZEJIAT HA sinx (sinr) @ samenawT HOPON nepeMennoi clgx,
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5. Cuesaiire oBpaTHYIO| [tg x = -1,
3aMeHY ¥ pemifTe Hpo- tgx =3
cTeiffue TPATOHOMET-
PUYECKHAE YPABHOHAA. n

x=—-z+1m,

x=arctgd+nn, neZ.
6. 3annmmTe oTRET, Omsem: Omsem:

L . arcte3 Zz -“'E+ﬁ;—l l+-"'E'-,:rt,r.52'

—Z+rm, gd3+mn,neZ. |37 5 g 5 2

¥panHenns, chogmumecd K BHAy f,(x) .- L(x)=0
1. Ilpencraswre ypas- sin 8x = sin5x sin2x + sindx +sinbx = 0
HeHRE® B BHAE PABEHCT-
B2 HYJIO NPOM3BENCHANR sinbx —sindx = 0;
HECKOMEKEX BRIPAyCesHiA 2ginxcosdx = 0;
(BaCTO A 9TOrO MCTIO-
JIL3YIOT EBBIAECEHME O0-
WEN0  MEGHGHETEAs 34
crolkn ®  GOPMYIRL
CYMMEI H DOSHOCTH CH-
HYCOB H/II KOCHHY00B).
2, Ilpupasaaitte Rax-||sinx =0,
A B3 MHOMHTeneH cosdx = 0
K HY/JI0 U pellATe no- '
JIydeHHble YPABHEHHA, | | + = Tth,
_E_ ™
8 4

3. BampmuETe OTRET, " wn =
ofbeHHEE B HeM Bee|Omeem: rm;—8-+T,nEZ. Omeem: T;:l:-é-+7m,neZ.
HaligeRHEe pelnerns.

Jamevanue. Ecmi 1na 2anucH OTBETa TPHIOHOMETPHYECCKOI0 YPABHEERA NCIONHh3YET-
€A HECKOJBKC (GOpMYJ, TO LeAOUNCIeHHHEe NEePeMeHHEIE, BXOAAMMe B HHX, HHOIOA

"
oBo3HaTa10T pasAEME OyxBamu. HanpraMep, oTBeT MOKeT UNeTh BHA! §+rm, 2nk,

n, & € Z. ObozsHaveHHe NEeNOIUCAIEHHEIX IepeMeHHLIX PA3HHIMHM GYKBAMH HIDasT

ocoGy10 poik IpHM oTGOpEe KOpHeil ypaBHEHHA H PeIIeHNHH TPHIOHOMETPHYECKMX CHE-
rem fofi Drom T, mounosReRwal.

Tunosoe sadanue |Pewsume ypaerenue:
a) 2tgx—3cigx+1=0; 6) 2einx = 3cosx; 8) cosbx +2co82x =0
2) sin2x -2cos®x=0.
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Pewenue.

1 1
b o ] . |
. :
1 :
3 i
I
.' :
F L
!
' T et S, Y e e e i
L1 1
l T ;
i

Yrasanue. e) Ilpedcmaseme 2co82x Kaw cos2x+cosx.

Omsem: g) +1m, arctgl,5+ nn, n € Z; 6) arctgl,5+nn, nc Z;

it—+—,nel: 2)— +1'm,—+1tn,n(-:Z

G)um L
4 2 6 2 4
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HAonoanumenvruvie ceedenun u 3adatu no meme
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IMMPOA3BOJTHAS H EE IPUMEHEHHA

IIpupamenne pyRKIEN

IIpupamenne

ApPryMenTa M

npHpamMeHNe
ynrciun

| ¥

fix
At af
HEA]

Hprpamensem aprymenTs (OIpHPAINCHAeM HE3aBHMCHMOH nepe-
MeHHOH) B PMKCHPOBAHHON TOYKe X, HASHIBAETCHA SHAYEeHME BHI-
PAKEHHA Ax = X — X,.

Hpupamensem GyExonn [ B QUKCHPOBAEHON TOUKe X, HASHIBA-
erTca JHaAYeHHe BBEIDAACHHA

Af = f(x)-f(xo) = f(xg+AX)—(x,)-
Famenanus.
1) IIpu dpurcnposanEoM X, npupamenne Af ABigeTca dyHRIHed
oT Ax,
2) Jna =xoppekTHoOro onpefenennda Af HeoOxoxuMo, UTOOR
X, ¥ ¥ npuragaexanu D(f).
3) [Ipapamenune Af HASHIBAIOT TAKMKe OPUPANIEHMEeM 38BUCHMOMN
mepeMeHHOl U ans dyaRouE y=f(x) obosHavaloT Ay.

Tunosoe sadanue

Halidume npupauienue apzyMenma U npupoljerue (QyHxyul @
2
moxke x4=38 6aa ynxyun f(x) = % npu x=4.

Pewtenue.

......... ] T e g R L i

| | |

K rpaduKy
pyaxEmau

Cernynielf ¥ rpaduky GyHIEUNH HAZLIBASTCH NPAMAN, DPOXOAAIIAL
qepes Ar00bie JBe TOUKH JAHHOTO rpadmKa.

Ecnu ypasHerHe cekyinei, npoxonamieil depes Toary (Xoilo), 388AHO
dopmynolt y=kx+b, 10 k = tga =§-%. T o — yroJ, KOoTophii oGpa-
JVeT CEKYIIAN ¢ MONOMHTENBHON MOYOCchIo ocH abeiuec!.

1 ¥roa a OTCYRTHIBASTCA OT A¥Ya CeRyImel, Jeonamero puume ocn aGeomec, no wacopofi cTpesKe.
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o<’ a>00°
IIpamasn I - cexyman k rpadury dynxnun 7.

Tunosoe 3adanue

Haiidume yzox, xomopwili ofpasyem cexywiar K zpaQuxy Pyrx-

2
yuu f(x) =%, npoxodawan wepes mouky A(0;0) npu Ax=-2, ¢
NOAONUMEZLHOE nOAYoCHI0 oct abeyuce. Bunornume wepmexc.
Pewenue.

9

Cpeauaa
CROPOCTD

| x(t)
x0+Ax

Ecnn npu npaMoadHeiHOM ABMKEHAH 34 BPeMA Af KOOPAMHATA
TOYKHE M3MEHACTCA IO 3aK0HY X(1), T0 CpeJHAA CKOPOCTh ABHEHUA

Ax _ *(t + ALy~ x(1,)
At At ’

Cpenueit cropocThio HaMeHeHNA GyERIEN | HA DPOMEXYTHEe ¢
KOHIIAMHE X, M Xxy+Ax HASEIBASTCH ZHAYEHHE BEIDAMKeHHSA

A _ fx +Ax) — f(x))
Ax Ax '

TOYKHN BRIpAEASTCH DopMynoR vq,(At) =
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Ioxneanoe aadanue

Haa sospacmawiyell (ybuiegwuieii) Ha HEKOMOPOM UHMEPBAAE
dynxyuu f onpedeaume:

Af
a) 3HaK svipaxcenus —;
8) asanremca AU Yy2oA, KOMOpuill cexywan, npoxedawias wepea dae
mouku epaura Pyrryuy Ha dannom unmepeaae, obpasyem ¢
ROROINCUMEALHOLL TLOAYOCHIO OCU QOCUUCC, OCMPBEM UAL MYTLIM,

IToneanoe 3adanue

Onpedeaume snax npupawenus Ay 0in dpynryuls y=x°, y= %.

y= Jx npu Ax=-1, Benoanume wepmemy.,

IlongTHE 0 MPON3BOAHOH

Onpenencaue PCyaroua f(x) cTpeMuTea K uHcay L Opu x, cTpeMAnIeMca K X,
mpexena dymkain’ |ecxu B OKPECTHOCTHE TOYKM X, pagHocTh f(x)-L mMo:mer GhIT
B TOUKE CKOJB YIOZHO MAJIA. DTO OSHAYAET, UTO AJAH JK0oro Iucna € > 0
} x(t) Ha#gerca HCAO § > 0, TaKoe, uro ecan 0 < |Ax]=|r— x| <3, 10
L+e [fy- Lj <&
L
L Ilpn sToM umcno L HasuBaeTca mpegenoM GyHROHM f(x) B Touke
- Xy
e | X
X8 Xy x5 |OGoanavenue. lim f(x) = Lum f(x) - L opr x > %p-
3y
Jamevanue, Hexoza us ompegeseHmsa npHpallleHusa APryMeBTa,
YC/IOENE X — X, PABHOCHIBHO YCJOBHIO Ax — 0,
Jagavn, 3agaye 0 HAXOASHMH Kaca- [3a064A 0 HAXOMAEGHAA MIHOBEH-
NPAROAANIHE TenbBoll K rpaduRy dYHKRIUHN Ho#l cKopoCTH
K MOHATHIO Ay /
0 NPOH3BONHOIE FAX - x=x(t)
f(xl) ) ¥ f(x) x.,=x(t.;.)
) A : —
x, x
X
oF % xo+a:c x-x,
v, = Py
kAx) > k=tga, Ipn x 2 %,

! Bontee moamile cBeieHnA ¢ Npefiefiax APHBOLATCA B IPHIIGHCEHH,
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(o0 > o mpu x - x,) Uy > Uy (2) PR £ > £,
b = lim [ = (%) _ x(0) —x(,) _

n X-X, Dase (o) = E’nf: -t
= 1im [ (o + A2) — (%) _ Jim Xt + A — (%)
ax—0 Ax a0 At

IToaesnoe sadanue

Busedume gopmyry OrR M2HOBEHHO0Z0 JCKODEHUSA, UCNORBIYR
nonamue cpednezo yexopenus,

Onpenenenne
NPORIBOTHOH

Tiponssonmoedt dynxmum f(x) B ToMKe X, HASHIBAETCS THCIO, K KO-
TOPOMY CTPEMETCS PasHOCTHOS OTHOIDEHIE % =W

apn Ay - 0.

Oboanaqenue. Ilponapoguan dyaxunn f(x) B Toure X, oBosHaya-
erca f(x,).

TaxkmM ofpasoM, f'(x,)=lim 1) - fx) = lim fx + A7)~ (%) .

x=vay X — X, -0 Ar
Haumna cropaMu, npouasodnoi gynxyuu 6 dannoll mouxe na-
a8aemcs OMROWERUE NPUPGUEHUR PYRKYUL K RPUPIWEHUIO
apzyMenma, xozda npupcujeHue APIYMeRmME CMPEMUMER K
RYA0.

Muddepenupo-
BanHe (PpyERIBENR

Pyurnusa { nasmpaserca AnddepeHuupyeMoii B TOUKe X,, eCAU
OHA BEMEET NPOHIBOAHYIO B 3TOH TOUKe.

Dyaxopa y = f'(x), comocTaRIAIOINAA KAKAOMY 3HAMEHHIO X, H3
MHO}XECTBA TOYEK, B KOTOpHX [ AuddepeHnupyema, snadenne
f'(x,), BasmBaeTca NPOR3BOXROH GyRKIUM f.

Haxomsnenume npowmspoguoll XaHuo# (YREKIWH Ff HaswBaeres
nardrpepernuporanrem GpynrnEN f.

Broruncaerme NMPOH3IBOIHRIX N0 ONIPEeaeNeHHID

(%)

Brisoa gopMynn 1'(x)

f(x) ==*
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f(x)=x3 ‘—‘“?---—-—El—.______%_.,_.]__.. : _,i : i | I I |
N ! .
T e
e T e e . ! . [
L Il - PO I i._ b . [ SN W
fey=kx+b |7 T RN
ol ! ' | :
L ,.' i .....E._. _;. i I ; é
O S - o ' .
T HENERN
. : ! :
i ! .- .
RN Ll
IloraTHEe 0 BenpepLIBHOCTH (PYHKIUMH
H nmpeaeabHOM mMepexone
Onpemenenne |Dyurnug [ HASHBASTCA HENPEPLIBHOE B TOuUKe X, e€CaH
HenpepBHOR | f(x) - f(x,) npH x — x,.
Gynxmun
vl ’&) HetiMu caoBamy, (yHKUIHMA [ HenpephIBEA B TOYKE X, €CJIH
¥ lim Af = lim (f(x) - #(,)) = 0 .
X%
flacg)
Jamenanus.
/ s & .
5 X, l)&nu@wmafnmrnpouammymnmeexu.maﬁf(xn)

f(x) RenpepHMEBHA
B TOUKE X,

¥

f(xo) /
]
/ F.
0 ,

f(x) paspeipHE
B TOUKE X,

npn Ax - 0,

2) Ecxz $yHrOoua He ABAAeTCA HEOPEDHBHOH B TouKe X, HO
CYIEeCTBYET OPH X, CKOAb YTrOAHO GAH3KUX K X, TO MOBOPAT, ITO
AaHHAS QYHKUZA PAIpuMEHa B TOUKe X, (X, — TOUKA PaspHIBA
dyHKIAN),
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Tunoaoe zadanue

Hocmpoime zpaux Qyrxyuu  «cuzrym» (3HAK  uucaa)
1, ecau x>0,

y=signxr =40, ecau x=0,
-1, ecau x <0,

Onpedexume npoMemymeiL HenpepulE6HOCMU U MOYKU pPa3puisa
smoil pyuxyuL.
Peuienue.

(apudMeTRIcCKHe
nNpasHiIa HAXOXK-
AeHHA OpefeJos)

Nyers f(x) > A,g(x) > B mpu x - x,. Torga mpu x - x, :
1) f(x)+g(z) > A+ B;

2) f(x)-glx) > A-B;

3) f(x)- g(x) > A B;

fx) A
4) opH B0 a - E.
Horazamervemaa cx, 8 yuebnuxe
HHA. Bunrenrxuna u 0p. «Axzefpa u mamemamuxecruil anonui—10»,
cmp. 161.

3amewanue, QuenupgHo, qmmma HENpPePHBHLHIX B TOUKE X,
dyurmmit f(x,)= A 7 g(x,}= B, T0 €cTs cyMma, PasHOCT, IPO-
HEBeficHHe ¥ YgcTEOe QYHKIMN, HeOpepHEBHLIX B TOUYKe X, TAKKE
HeHOpPEPEIBEL B TOYKE X, (MacTHO® — B cayvae, scaHu g(x,) = 0).

Honesnoe zadanue

IToassynce onpedenenuem HenpeptsHoi ynicyun, forkamwume, wmo:
a) auneitnan dynxyus f(x) =kx+b uenpepwena wua eceii wu-
caoeoll ocu;

0) pynxyusa f(x) = JVx nenpepwiena 8 11000t mouxe x>0

8) gynxyua f(x)= P, (x), 28e P (x)— xmmnozounex cmenenu n, He-
npepweHa Ha aceil Lucroaoit ocu;
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B (x)
Q,(x)
@, (X)— MHOZOURCHW CMmeneHu n U m, Henpepw6Ha Ha dceli of-
Racmu onpederenus,

2) dpolno-payuorarvnas pyuxyua f(x) = , ede P(x) u

Tunosoe sadanue

Onpedeaume, Kk KAKOMY LUCRY cmperumes Pyryus f, ecau:

a) f(x)=-Tx* +10x-1, x > 0; f(x)=—3-ﬂ, x—-1;
2 +x+l
2-—
O =L x 01 fy=2FL, 251,
x— x+1
Pewenue.

IMoreanoe sadanue

Hpueedume npumep pynryuy [ u movru xy, ecau:

a) [ cyumyecmsyem U HenpepuisHa € X,;

0) f eywecmeyem @ mouke x,;, HO paipuieHa & Hell;

8) f ne cywecmayem 6 movxe x,; i pa3pwsHa 8 Heil.

Moxem au pynryus Gvimb HenpepuieHa 8 movie, HO Heé cyue-
cmeoeamb 8 Helt? Bee npusedenHbie NPUMEPH. NPOUAAOCTDU-
pyitme zpaucami.

Horeanoe 3adanue

Hokaxume, ¥mo GyHRKYUA Jupuxae
B 1, x — panHORAJILHOE YHCIIO,
Dz = {0, X — HPPATIHOAAJBECE YHUCJO,
paspusra eo ecex moyKax Rucaosoll ocu.
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Brruncienue HNpoOH3BOTHLIX

Jdemma

(0 HempepHBHOCTH

anddepennupye-
moit byaxnmu)

Ecan dbyurunn f nudpbpepennupyema B TO9Ke X, TO OHE Hempe-
PHIBHA B 3TOH TOURE:

Af >0 opr Ax = 0, T, e. f(x, + Ax) = f(x,), mpu Ax = 0.

JHoxasamervemeo.

OcuoBHBI¢ npasuiaa auddeperuEpOBAHNS

Dopmysa
(ana pymxumit
u(x) n v(x), Iﬂq]'
{depeEIAPYEMEIX B
TOIKE Xg)

JKoEaRaTOALCTRO
WIH OIpHMep

(Wt +v)(x,) =
=u'(x,) +V'(%)»
T.e. IPOUSBOHAA
CYMMH DaBHA

cyMMe IpPOR3ZBOX-
HEIX

Tl




(- V)(x) =
= U(xe)ul%,) +

+ulx, w'(x,)

Cu)(x,) =
=C. u'(xo):
rae C — mocrosan-
HEE MHOMXHUTEIh
(KOHCTAHTA), T.€.
HOCTOAHARIEA MHO-
SHUTEAb MOXHO
BBRIHOCHTDH 38 3H8K
IPOH3BOAEOMH

u r
[;) (%)=

_ el ) — x (%)

()
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IIpoH3BoAHEIEe HEKOTOPHIX 31eMEeHTAPHEIX QyRKnmMit

Dopuyna JoxazaTeLeTBO Tunosoe sadanue
HIIH OpHMER
C' =0, ! Hulidume npoussodnyio Qynk-
rge C — DocTORHHAA 1i73TH
BeJIMYMHA : a) f(x)=4x" -x+7;
(xoHCTAHTA) 1 3x+5
| 0) flx)=———.
' x+x+1
x' =1
i Peuwienue,
@@y=nx, | LT
rne neZ
(x=0opu n<1)

Hatidume f'(x,), ecau:
a) f(x) = 'J;—%, xy=1;
0) flx)=(x* - 8x) -V , x~4.

Pewernue.
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Ilponseoqaasa COAOEHON PYRKIHH

Croxman

dynrnug

CnoxHoil dynxumei (M xoMmmosunueil ¢yHrUnE) OpHEATO Ha-
3BIBATH QYHKOINIO BUAa R(x) = g(f(x)) .

Tunosoe sadanue

1) Ora Qynruuu h(x) = (2x - 3) svinuwume gynrxuyuu f u g, us
KOMmOpbiX ONG COCMABRENG.

2) Hs pynxyuli f(x)=sinx u g(x)=x cocmasvme cromnvie
dyuryuu g(f(x)), fgx), F(f(x) v g(g(x)).

Peuwenue,

{0 PEPMHCICHAN
OPOR3BOTHON
CAOXMBOKH

bynxupm)

Ecan dysxkunsa f umeeT MPOH3BONHYIO B TOUKEe X, & GYHKIUHE &

HMeeT HOPOMIBOAHYH B ToUEe Y, = f(x,), To caomHaa dyHErmMA

hix) = g(f(x)) TaxmEe HMeeT DPON3BOHYIC B TOUKe X,, MPHUYeM
R'(x,) = 8'(1(x,)) - 1'(,)-

Hoxaszamenncmeo,
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Jamevanue. YOpowmeHHO 3Ty TeopeMy (QOPMYyNEDYIOT TaK: <IpO-
A3BOAHAN CAOKHON GYHKOUE PABHA NPOR3BOgHO BHemHell pyHE-
I¥R, YMHOKEHHOH HA OPONIBOAHYIC BHYTpeRHels,

Tunoaoe sadanue

Haiidume ofaacmyv onpedenenrun u npouseoduyrny Qyuryuu: a) flx)y=

=(3x+5)s; 6) f(x)=9-x°. B xamdom us cayiaee cpasnume
olaacmo onpedenenun QynKyuu ¢ obaacmslo onpedereHus ee npo-
usgodnoii.

Pewenue.

IIpouseoAHBIe TPATOHOMETPHIECKHX (hyHRIIMHE

Iepanit
2AMEYATEILERIH
mpegen

Jaq YyIIoB, CTPeMAIOAXCH K HYAI0, OTHONICHHE CHHYCA YIJIA K €ro
PAIHAHEON Mepe CTPeMETEH K eIHHANS:
? =1 npu t—>0.
Qbocnosarnue amozo ymeepacdenua cM. 8 yrebHuxe,

(L]




®opMyna

JOKABATEALCTBO AN IPUMEp Tunoeoe zadanue

(sin x)' =co8x

Haitibume f' [g], ecal

f(x)=8x ~-4cosx +5Hsinx.

Pewsenie.

(cos:x)

=-s8inx
[
i
1 Haiidume f'(x), ecau
(tgx) = f( )
cos” x ! flz)= cosx —igx
x#—+mn, ; 2sinx
2 Peinenue.
neZ
' 1
etgx) =
(ctg ) sin® x
x#mn, neZ

]
1 i

Turoaoe zadanue

Haiidume npoussoduyn pyuryut f(x) 6 movwe x4

-_—
¥

3
d) f(x) = 8sinbxcos2x — 8sin2xcosbx, x,=~0;

a) f(x) = x* -cos8x,

"

6) f(x)=+sin2x, x, = T

Peiuenue.
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Omaeem: a)—%;;; N9 e)l.

Hoaeanoe 3adanue Bepm 2L, YO
a) ecau daa awbozo x < (a;b) f'(x) = g'(x), mo f(x)=g(x)?
0) ecau dar awdozo x e (a;b) () =0, mo f(x) =const?
Hpnmenemm HeOoOpepbIBHOCTH
Henpepoisasle |[DyHKNEA HASHIBACTCA HONPEDLIBHOH Ha NPOMEXYTKe [, ecan oHA
$Pyaxuan HeIIPEePRIBHA B KAMAOH TOYKEe 3TOrO ONpOMeXyTKA.

B »roM cayiae npoMe:RYTOK J HAIMBAIOT MPOMEEYTKOM HeIpe-
PHIBEOCTH 7aHEEON PYHKOHA,

y ’ U,f(;.ﬂ v
y=f(x)
- g
oje b ol 8 b
f(x) HenpephIBEA HA [a; b] f(x) me ABNgeTCA HeNpeDHIBHOMH
Ha [a;b]

(ki



JOsa cpoiicrea
HenpepWEBHEX |]) Ecau Ha nHTepBane {(a;5) ¢yHKNHA HenmpephIBHEA B He obpalra-

pymEumi eTcd B HyJb, TO HA $TOM MHTEPBANE OHA COXPAHAET IOCTOSHHEIA
y BHAK (meopeMa 0 3HAKe RQ UHmMepaare);
fx - 1
ix
ol a x b
2) ecyinm HA OPOMEKYTKE [a;b] dyuaxnua f(x) HempepkiBHa, & f(a)
vy 1 f(b) uMeloT pasHLIe JHAKH, TO AaHHaA GyHKUmA ofpailaeTca B
HyZp B HeKoTopol Touke x, €[a;b] (meopema Boavyano o npo-
fla) MENCYMOLHOM SHAYEHUU).
-9 b
f(b] a xo X
2Ty cBOHCTBA YacTO HCOOJABL3YIOT IpPH PEINeHNH YDABHEERH H He-
paBeHCTB (Jokazamervcmea cM. 6 yuebnuuxe HH. Burenxuna u
dp. «Anzefpa u mamemamuieciuil anarus—10s», emp. 156).
O6myrii MeTox METEPBAJAOB AJA pPeNIeHAs HEPABCHCTE
€ OJHOH mepeMeHHOH
STansl perieHHER IIpamepsl
2
x"+6 5x N -2 -
-2 - 10x-x"-9 >0
(x-4) (x-4) x-2

1. Haiigure obmacTs|OM3: x=4.
JONYCTAMEX 3HAYEHHUH

(O3) nepapeHCTEA, T.8.
MHOMKECTEO  SHAYCHHE

nepeMeHHOH, NIPA KOTOo-

perx ofic YacTH Hepa-

BEHCTBA HMEIOT CMEICT.

2. IlpnpenKTe HEPABEH- | 43 L 6 — 5x

CTBO K BUAY 20

fix)>0 (<0,20,<0). (x-4)
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3. Hadiqure xopHEE ypas-
Henua f(x)=0.

2 +6-5x=0;

x=2
x=3.

4, OmvereTe RAlineHHEER
kopan A 013 HepaBen-
CTBA, A 38TeM OIpereIu-
Te B PDACCTABETE JHAKK

byHRIEH f(x) HA KaK-

IOM W3 TOJYYeHHLIX
TIPOMEKYTHOB,

5. 3aoumuETE OTBET,
OlFbeHHB MMPOMESKYTKH,
B  KOTOPHX <dyHEOBEA
MMeeT 3HAK, COOTBETCT-
BYWIOHA 3HAKY Hepa-
BEHCTBA.

Omeem;:

(-o0; 2] W [3;4) © (45 +0) .

Omeem: {1} U (2;9].

Tunoeoe aadanue | Pewume Hepasencmaeo;

a) x*-T2*+6>0; 0)

xfx-2
x-Tx+12

So.

Pewuenue,
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Omeem: a)(—o;—6)w (131) U (V63 +0); 6){2} U (3;4).

Kacareasnasa ¥ rpadury PyHKIUM

IlonaTHe . Kacatemnmoii ® rpadury pymwumu f(x) B Touke (x,;/(x,)) Hask-
KACATSNBHON | ..00cA IpEAeTbHOE MONOYKEHME CeKymell K JXAHHOMY rpadEKy,
K rpaguky npoxoaamiell uepes TouKH rpaduka ¢ abcumecaMH X, M X, + Ax,
¥ ! npn Ax —> 0,
y=F(x)
Qamenanue. B oTauuHe OT KacaTeNBHOH K OKPYRHOCTH, HMElO-
meft ¢ OXPYRHOCTHEIO TOJMLKO OAHY O0IIYI0 TOUKY, KAcaTeJbHAA K
rpadury GYHKOME HMeeT ¢ JAHHKIM rpadmxom oapy obmywo Tod-
i o5 [KYy INIOb B HEKOTOPOH OKPECTHOCTH TOUKH KACAHHS M MOMKET Ie-
ol % x,tax pecexaTts rpadHK 3a MpefefaMH 9TOH OKPECTHOCTH.
Teomerpimecknit |Mna dpyaxuuu f(x), Auddepernupyemolt B Touxe x,, MPOHIBOA-
CMBEICH ‘ .
P ——— Had f'{x,) papHa yrioBoMy KoohdHIMeHTY KacaTeAbHOA K Tpa-
\ ury f(x), npoxoaanieil Yepes TOUXY X,.
Y
=& |k = tga = £'(x,)]
. B uacrmocru, ecnu f'(x,) = 0, To KacaTearHad K rpadmry f{x) B
7A A ™| rouare x, mapanmenbHa ocH abcumec (MAH COBIAAAST ¢ Heii).
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Tunosoe sadanue

Hailidume manzenc yzaa HAKAOHG K 0cu afcyuce Kacamensuoi,

3 ¢ abe-
2

npoxodaweili wepes mouky zpadura Qyrxyuu f(x) = "

yuceolt x,=3.
Pewenue.

Tunosoe sadanue

Hatidume mouxu zpaguxa Qynrxyuu f(x)=4x" -8x*-6x-1, e
KOMOPbIX KACAMENbHAR K ZPaPUKY NAPANRENBRE Ocu alcyuce,

Pewenue.

¥YpapHenne
KACATeALH0H

¥pasHeHHe KacaTensHoit k rpaduky dyaruman f(x) , npoxoanmei
wepes TOUKy (x,;f(x,)), umMeer BHA

¥ = [(x) + ' (xs X2 — x,),

rge x, y — NepeMeHHEIE.

Hoxazamenvemeo.
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Cxema HAXOAIOHHA YDABHCHHS KACATENBHOM
K rpaduxy dpyaxknmmma f(x) B Touxe ¢ aGemHccol X,

OTaNsl pellenus

IIpuMepnt

f(x) =

1 x+1
=2 2 _ 8, =—3
fix)=2x +3x x, -

. X =1
2+1" 70

1. Briuncante f(x,)

* f(xo] = f["3) =

=2.(8) +3-(3) =

2. HaiiaeTe npousBoa-

By ['(x).

f'(x)=4x + x%

3. Beruncaure f'(x,).

f'(z)=1(-3)=

-4 (-8)+ (3 -

4, TloacraBbTe 3HAde-
BEA X, F(x,) 8 f'(x,) B
ypaBHeHEe U = f{x,)+
+(Nx ~ %) 1 npubemm-
Te erO X BUAY = kx + b.

y=9-3(x+3)=-3x.

5. SamEmIAETE OTEET.

Omeem: y=—3x.

Omeem: y=—0,6x+1,5.

IToresnoe sadanie

Haiifume ypasnenus wacameavrux K zpaduwy dynkyuu y=x°,
npoxodawux vepes mowky (2;1).

ITonesnoe zadanue

a) Verom memdy zpaduxom Qynxyvu u oceio abeyuce 8 ux of-
wWyeii moiuxe Hasbisaemcs L20n HawAona Kk ocu alcyuee xaca-
meRomoil x pagduxy QuHXYUL 8 IMOL mouKe,

Haiidume yzaw, nod xomopeimu cunrycoula y=sinx nepecerxaem
oce alcuuce.

0) Yenom mewmdy zpaduramu Osyx ynxyuit 6 ux ofiujeit mouxe
HO3bEdEeMeR Y20A MeXcdYy xacamelrbHLMU K OGHRbBM Zpadurxanm
8 amoil moure,

Hatidume yeon mexndy zpagurany Qyuxyuil y=x*u y = Jx.
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Ecan dynxnus f, nerpepurnan ma orpeske [a; &l, nnddepennn-
Pyema Ba muTepsaae (a;b), ro maliferca Touna c € (a;b), raras,
9710
ey - 1®) — (@)
r'e = b-a
JTr0 03HAYAET, YTO HA MATEpBane (a;b) mafinerca Touka ¢, B KO-
TOpOIl KacaTensHAa K rpabHKy PYHKUHM [ ODapanielbHA CeKY-
meit, opoxoaameit vepes Toukn (a; f(a) u b;F(5).
Hoxasameavemao cx, @ yuebruxe
H.A. Bunennuna u op. «Anrzefpa u mamemamuecruii awanus—10»,
cmp. 196,

Jamenanue. Yacto dopMyny, J0KA3AHEYIO B TeopeMe Jlarpamka,
sanuceiBalor B BHAe f(B)- f(a)= f'(c)(b~-a) n HassipatloT op-
MYROL KOHeYHLix npupaujenuil,

IHoxresnoe sadanue

Henoavaya dopmyry xoneinwx npupawerui, foxamume, wmo

sinx —siny < (x—y)cosy, 2de x,ye[o;%].

IIpuGanEeHEble BRIHCICHNA'

Judrbepennuanom pyargmru / B TOUKe X, HA3KBAETCH OPOH3BE-
nenme f'(x,)- Ax.

Obosnavenue, Jubdepernmuan yaxoun  ofoaaagaerca df.

TeoMerpuyeckmit cMuca audwpepernmana — OpHUpameHHe opAH-
HATHL BAOAL KacareiabHOM K rpadury GVHKIHMA, COOTBETCTRYIO-
Imee MpHPALeHHIo Ax.

JacTo npHpallleHAe apryMeHTH AX HAIHBAKOT ero andiepen-
oHEAICOM K ofosHavawT dx.

, df
Ouesngno, ato f'(x,) = e
Ilpu Mampix sHaueHHMAX Ax ana byvEKmmm f(x), nabdepenon-
pyemolt B Touxe x,,

f(x) = F(x,) + Af = f(x,) + df , mm f(x) = fx,) + (%) - Ax.

Tunoeoe sadanue

Haiidume npubrumenivie ILAYEHUR BLDANCCRUIL:

a) (1,01)'%; 6) sin29°.

! 0 MeTONe MOTOBMEAOTC ARNOKNA A NPNGAITKENHEOTO PeIIERAS yPABHAENE CM. B IPHIOKERAE,

B3




H :
T H
i i

! ' ; :
: P i |

MexaanJyeckHii CMBIC] IPOU3BOXHOMH

Barmcaenne Ecinun opy opaMoauBaeiiEoM ABHMEHMY BOOJE OocH OX KOODIHHATA

CKOPOCTK Npx | TOUKH H3MEHACTCA NO 3aKomy X=x(1), TO NPOMIEOAHAA OT KOOD-
ppamMoanneiinom |AVHATH OO BpEMEHH ECTH CKOPOCTH ABHKEHMS TOIKH:

OB CHAN v(t) = x'(1).

Brunciaenne Ecmn npu npamoxmueiiHoM ABIDKEHHN BROJIEL ocm OX CKOpDOCTH
yCKOpeHES mpn | TOUKH H3MEHJeTcS 1O 3AaKOHY v=u(t), TO NPOH3IBOAHAA OT CKOPO-
npamMonuneitmom |CTH N0 BPEMEHH €CTh YCKODEHHe:

TBHACHAK a(t) = 0'().

Taxmm obpasoM, AnA Teaa, ABHIKYINETOCA NPAMOJHHEHHO IO 3a-
KOEY x=x(1), YCKODeHHEe PABHO BTOPOH NpOH3BOXHONH OT KOODAU-
HATHI IO EPeMEHn:

e(t) =v'(¥) = x'(D.

Tunoaoe 3adanue

Texo deumemcs npamoaunelino no sexony s(t) = ;;;t’ -2t +¢+18.

Haiiume cropocmb u ycxopenue meaa 6 momenm t=3¢ (paccmos:
HUE USMEPALMCR 8 MEMPAX, BPeMA — 6 CeKYyRIAX).

Pewenue,
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Hdonoarnumenvruoie céaedenun u sadaiu no meme
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IIPUMEHEHHE ITPOU3BOTHOH
K UCCJIEJOBAHHIO ®YHKITUH

IIpusHax BRoapacrauua (YORBAHHA) QYHKIHMH

HJocTaTounsie
YCXOBRA
MOHOTOMHOCTH

PyEKTIAR

1) Ecan f'(x) > 0 B xaxpoii Touke marepsana I, ro pyaxuus
f Bospacraer na I.

2) Ecan f'(x) < 0 » ramnoli Touxe mareprana I, To dynknua
f yonipaer ma 1.

Horxasamenvemaso.

1 P

Jamevarue. Ecam Gyarnusa, moHOTOHHAA Ha (a:b), Hempe-
pPHIBHA B TouKe 4 (i b), To ganHaA QYHKIINA MOHOTOHHA HA
[a;b) (amn (a;b]), T. e, oTY TOUKY MOMHO NPHCOSTAHHTL K
IPOMEXYTKY MOHOTOHHOCTH.

Hoxasamezvemao*,

IIycre f(x) pospacTaeT BAa (a;b), f HempepeiBEA B Touke b. [Ipemmomostum, uTO
dyeminea f Be bospecraer ua (a;b] . Torna Bafizerca Toaxa x, € (a;b), Taxas, wro
f(x,) 2 {{&). Ho, B cuny poopacramun f va (g;0), Hafimeres Touma x, € (x;; )
rakag, aro f(x)) > f(b). B enny mempeptmHocTn f B Touke b, Hadimerca wmesto
& > 0, Taros, uro aas voex x < (b-3;8+38) if(x)—f[bﬂ < flx,)-fd).
Paccuorpum amboe yucao ¢ € (b —38;5) , rakoe, wro ¢ > x, . OuesngHO, 4TO
fley— 1) < (x,) = f(b), T.e. f(c) < f(x,), 8 < x, < ¢ < b. Ho 310 uporuso-
PeNHT BoapacTaumio GyHRIUN Ha (aib). 3EaYAT, f{x) BOOpACTAET Ha (a; b].

g8




Cxema Hccaeqopanug GyHKIHE HA MOHOTOHHOCTH

OTAIBI RCCASAOBAHREA IIpumMepn
- - d
fx)=4+8c" -x f(x)=__xf__
x+1
1. Haiipure ofitacTs ompe- D(f) = (~o0; +0)
Aenenus pyusmun /).
2, Haﬁnn'? npomseoA-1  f(x) = 6x —38x”,
HYI0 AaRHOW PYHEIHM H " _ .
oﬁmc’;h ee ONpeTETeRH D(f') = (—o0; )
D).
3. HafizuTe KODEH YpaB- 3Ix(2-x)=0,
nepud fi(x)=0, 2=0,
[x =2,
4, Hamecnte HalizeHHEIE
KOpPEHM Ha obmy0 4acTh N

D(f) u D(f') m onpegenure
GHAKH MpPON3POAHONA HA
KasgoM H3 o0pasoRan-
IMHXCH HHTEPBAJMIOE.

—0 2N

5. IMonbsysack AocTaTOU-
HEIMH YCAOBHAMH MOHO-
TOHHOCTH, OIPeleJHTe
WETEPBAAN BOIPACTAHUS
n  yOppaEma  AaEHOH
PYHKOHH.

3anEmmTe B OTBET HpPO-
MEXYTKH MOHOTOHHOCTH
GyHKIAR ¢ yveTOM Kpaii-
HIX TOueX HAMmeNHEIX
METepRaJICB (cM. 3aMeua-
HHe K JOCTATOUHSIM ¥e-
JIOBMAM MOHOTOHHOCTH).

Omsem:

f yobiBaer Ha
(03 0]; [2; +o0),

f poapacraer Ha [0;2].

Jameuwanue. Eme pas ofpaTHM BAHEMAHWE HA TO, 9TO NPOMEXKYTKH MOHOTOHHOCTH
JYHKOAR YRA3HBAIOTCA YePed TOUKY ¢ 3anAToii,
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Tunosoe sadanue |Joxawume, umo Qyuxyus y=2x+sinx saexsemcs aospac-

mawmugeit na sceil vucaoaoll ocu.
Pewenue,

Kputuueckue Touke GyHKIMH, MAKCHMYMBI H MEHHMYMbI

Onpepenenne |KpuruueckEmM TOUKaMH (YHERKUAN HAILIBAKOTCH BHYTPEHHHE
KPMTHUYSCKHX  |TOUKH 06JacTH OOPeACHCHNS, B KOTOPEIX MPORSBOABAR QYRKIHA
TOUEK PABHA HYJIO HAH HE CYIIECTBYET.

X4y X3, X3 — KPATHYECKME TOUKH GHyHKIAA f{x).

Tunosoe safanue |Haiidume xpumutecxue movkh pyriyuu;

a) f(x) = (x + 8 (x - BY; 6) f(x) = "i ji"

Pewienue.

! [
i [

; 8) f(x)=cosl,bx—-2.
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Touka x, HASKEBAeTCA TOYKOH MHEMMYMA GYHROUN f, ecan Aaa
BCEX X M3 HEKOTOPON OKPEeCTHOCTHA X, BHIIONHEHO HEPABEHCTBO

f(x) 2 f(x,) .
SuaveHne ¢GYHKOHUN B TOUKE MHUHAMYMA HASBIBAETCH MEHEMMY-
MoM DYEKIIHA.

Touxa x, HA3KBaETCA TOUKOH Makcamyma GYHKIWH f, eclnn AnA
BCEX X M3 HEKOTOPoH OKDeCTHOCTH X, BHIIOJNHEHO HEPABEHCTBO

f(x) < £(x,) .

BHayeEne PYHKUHH B TOYKE MAKCHMYMA HASHBACTCA MAKCHMY-
MoM DYHKOHH.

Toukn MHHHEMYMA H MAKCHMYMA HHAYE HASBIBAIOT TOYHKAMH JKC-
TpeMyMa, & MHHHMYMB H MAKCHMYMB — 3KCTPeMyMAMH PhyHK-
THH.

3aMevanus.

1) Hz onpeneneHnd SKCTHEMYMOB ¢llegyeT, YTo JaHHAA PyHROUA
oIpefeneHA B HEKQTOPOH MX OKPECTHOCTH.

2) Bomee TOuHO onpejeleHHLIE BLINIE SKCTPEMYML HABBIBANOTCA
AOKAABHLIMY SKCempeMyMmamy Gynkyuy, 10 CEBASAHO ¢ TeM, 4UTO
3HaYeHHA YHEOMH B TOYKAX 3KCTPEMyMa He 00ASATENRHO SAB-
adAoTeA HanGomLbImuMH (HAMMEHBIIMMHE) SHAYCHHAAMH, KOTODHE
npuBEEMAET PYHEIES Ha Beell ofnAcTH onpexeneRnd.

Teopema PepMa
{EeoxogEMoOE
YCIOBHE

IKCTPEMYyMa)

Ecau momca x, ARISETCA TOUKOH sxerpemyma hynkmus f H B dTOM
TOIKE CYIIECTEYeT Ipou3BogEai f', To oBA paBEa Bymo: f'(x,) =0,
Hoxasameavcmeo.

91




11T

R

3amenanus. 1) Ofparnas Teopema He BepHa: ecam f'(x,) =0, To
dyaroua f He o6A3ATENLHO HMEET DKCTDEMYM B Touxe x,; Ha-
npumep, byaxmAa f(x) = x° He MMeeT IKCTPEMyMa B HyJe, XOTH
ee NPOA3BONHAA B HYJIe PRBHA HYJIIO.

2) Ecam f'(x,) me cymecTsyer, TO X, TaKAe MOMeT OHITE TOUrOH

PKCTpEMyMa: Tak, QYHKUHR f(x) =|x| umeer mumumyn = nmyze,
HO He AMeeT OPOMSBOJIHOH B HYJE.

3) TeoMeTpEUecKknid cMBICH TeopeMel PepMa COCTOMT B TOM, WTO
KacaTenbHaa K rpaduEy QYHKOHE B TOYKE SKCTDEMYMA Tapasn-
JeasHa ocE afcmmcec (eCAR Tagas KacarellsHAA CYIECTBYET).

IToreanoe sadanue

Horaxume, uwmo Oia pynryuu [f(x)= Jx npu awnbom x>0
J(x) > f(0), Ho mouxa 0 — He Kpumuueckas MONKG U He MOYKaQ
axcmpemyna Gannoii pynryuw,

Honesnoe zadanue
(meopema Porrz)

Ecau gynryun f nenpepwsna na [a:b], duddepenyupyena na {(a;b)
u f(a) = f(b), mo ha unmepsare (a;b) nalidemes mouxa ¢, maxas,
umo f'(e) =0. Joxaxume. Bepro au ofpemuoce ymaepxucdenue?
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Npazaaku
IRCTPEerMyMA
GyarIAE

fi(x)

P2 SN

s/ F

1) Ecan dyuxmus { HempepeBHA B TOUKe o, a f'(x) > 0 Ha mu-
repeaae (a;x,) m f'(x) < 0 Ba muTepBane (xryd), TO TOUKA X, AB-
AHeTeH ToukoH MaxcEMyMa Gynrmum [,

2) Ecou dyaxnusa | HenpepsisHA B TOMKe X, 8 ['(x) <0 BHa mE-
repeaie {a;x;) m f'(x) > 0 BEa unTeprane (x,;b), To TouRA X, HB-
A"eTes TOYKOM MERAMYMa (PyEROHR f,

Hoxasamenwvcmeo,

e

Tunosoe sadanue

Hatidume mouru scmpemyma i Igcmpemymsl Qynxyuu:

a) f(x)=2*+3x*+1; 6) f(x) =%+%.
Peruenue,

i
; 3 [

Omeem: 0} x_,, = +6, Ypin = y(-\ff_i) = y(JE) = %
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IIpuMeHeHne NPOU3BOXHON K HCCAeN0BARNIO (yHKIHN'

Oranm
HCcAeTOBARNA

Npemep
flx) = x* - 4x°

1. HafignTe 06nacTs ompeiesieHHsa H
o0nacTh 3HaYeHHN $yHKnma (obxacre
3HAYEHHH — €CNIH 3T0 BOZMOMKHO).

D(f} =R, 17.K. { — MEOrO4A€H.

2. BriacurTe ocoleHHOCTH GYVHKINN

1) = (-2)" - 4(=2)" = x* + 42°

(qeTHOCTH, HeweTHOCTS, mepHOAWY- f He ABNAeTCA HH YeTHOLl, HH HedeTHOMH; [ He
HOCTE). ARIAETCA NEPHOAMMECKOIL.
3. Onpenennte HyNH GYHREOMK, TOYKH Hyma: f(x)=0; x* -42*=0;
mepecedeHuA TpadUKa € 0CAMH KOOp- ~=0
AWHAT, x(x-4)=0; [ 4’

X = 4.

TourH mepecevseEna rpadura
¢ ocsio Ox: (0;0), (4;0) ; ¢ ocsio Oy: (0;0),

4, HaliznrTe nDDPOMEXYTEH 3JHAKONO-
CTOAHCTEA (PYHKIUH,

fx)=x"(x-4)
N\ s
074
f(x} >0 mpu x e (~0;0) U (4;+0),
f(x}<0 mpu xe(0;4).

5. Haiiiure mpoHIBOAHYIO B OOpeae-
JHTe KpUTHYECKUHEe TOYKY (QYHKINH,
HafignTe mpoMessyTRH BO3PACTAHEA H
yOriBaEng QyHKIIAH,

6. HaltanTe TOUKH SHCTPpEMYMA M DKC-
TpeMyMBl PYHEOHH.

fl(x) =4x® ~122% = 4x%(x - 3), x & (~o0; +00);
=0,
4x*(x-8) = 0; ["
x=3.
0; 8 — ¥XpuTHUECKMe TOUKH QYHKITMM,
Lt
— 0N 3

~ N 7
X {(oz0)|0|(®3)| 3 (3;+)
f '(x) - L) - 0 +
fo) | 4 0| 1 |-27 t
min

1 Pacmmpensad cxema HCOAeROBAHEA JYHKIME ¢ MOMOINEK TPOMIBOAHCH NPHEOXHTCH B IPHAGHEINHI,
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7. Hecneayiite mopefenHe QYEKIMK B
OKPeCTHOCTH +0CO0OHIX» TOYEK, IOpH
OONBIMHEX @O MOAYXI0 SHAYEHNAX Ap-
ryMeHTa; IpH HeoOXOAAMOCTH NI
YTOUMHeHNs BHAA rpadmra BaizaTe
HeCKOIXBKD JONOAHNUTEILHBIX TOUCK.

Haa yrounenuda Bufa IrpaduKa paccMOTPHM
HECKOJBKC AOONOAHATEABHBEX TOUYEK.

-1

1 2

5

-3 -16

8. IlocTpoiiTte rpapur oGYEROUE H
Haligute ofinacTe ee sHaveHumit (ecau
OHa He Gmna HadizeHa B m.1).

L

10

T

14

20

22

]

\
¥

E(f) =[-27;+0)




Tunogoe sadanue

Heenedytime pynryuw f(x) = :Z +: u nocmpotime ee zpadux.

Pewenue,

Tunoaoe sadanue |Onpedeaume, cKoXbi0 KODHell UMeem YDAGHEHIe
x*-8x¥+1=0.
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Pewienue.

F
I
i

J i

Omeem: mpu.

Haunboasiliee 1 BEaHMeHRbIIee 3HAYOHNA PYHEIHHA

Teopema
Beiliepmirpacea

¥

ole ¥ X by
max f(x) = £ (x,),
min f(x) = f(x,)

Henpepsisaan ma orpeske [a;b] dynenna f nprEAMAET HA 9TOM
oTpedke HAHGOAbIICE H HANMEHBICE SHAMCHHA.
JTO 03HAUAET, UTO CYLWIECTRYIOT TOYKH oTpeaxa [a;b], B KoTOpHIX
gyExona [ npuapmser HauBonntmee H HaEMeHBpmee Ha [a;d]
JHAYCHNA.

Hoxaszameavemeo cx. 8 yuelruKe
HUHA. Buarenwuna u dp. «Arzefpa u mamemamuyeckuil anaaus—10»,
emp. 189,

Oboasnavenue. Haubomrmee snavenme dyusnun f(x) Ha oTpeske
[a;#] ofosmauaerca Iﬁg{f(x); HAaHMeHBIIee 3HAYeHMe GYHKIONHA

f(x) Ha orpesre [a;b] ofosnauaerca I&lblil flx).

Cxema Baxomxgenun sanoanmero 3 HAHMEHLIIEro 3HAYCHNN

tyaxuun f Ha orpesxe [a;b]

JTANLL peIIenH s Ipumeprt

(ana Gyaxuuu f, He-

npepwBEOR Ba [o;b] u [Haidume nauborviuee u nau-| Haldume naubonvisee u nau-
AMelomell Ha HeM MERbUICE IHAYERUR PYRKYLU | MeHbluee IHAUCRUS (GYHILUL

KOHEYHOS THCAO
KPUTHYSCKHX TOUYEK)

f(x):x-p% HO OMpe3xe [1;3]. ﬂx) =J§Sﬁlx—x HQ ompesxe

[o; 'E‘]

Oeflenna QyHrman

1. Hai¥fyprre ofinacts ompe- Dy x=20
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2. Hadiaurte f'(x).

8. Hailaure EKpHTHue-
CKMe TO4YKH $yBRIAN
f(x) u Brbepure TE N3
HUX, KOTOpHIe NPHHEAN-
JEXAT INAHHOMY OTpes-
KY.

ITocKONBRY OpOB3BOAHAA CY-

meCTBYeT Ha Bcell obmactm
otpefencHas gaReE0i GyHKDEH,

TO KPHTUYECKHMH GyIyT Te To-
KH, AfA KOTopeIx f'(x) =0;

1—%=0; 2 =4 x =12,
—2¢[L:8]; 2¢[1;3].

4. HailiagpTe s3HaueHnsg
JaHncil QYHRUNME B KpH-
THUeCKAX TOUKAX, IHAHA-
Anesxammx orpesky [a;b),
ATAKME BTOUKAX a H b, K
BriflepuTe cpeam Hadaen-
By gHaveREWH GyERIMH
HAMOOMbIIee M HAUMEHD-
mee,

1(2)=4

f(1)=5:

7(3)

al.
3

5. SAaDHIOIATe OTBET.

Omeem: nggg: fxy=fL=5;

min f(x) = f(2) = 4.

Omeem:
; 1:\
maxf(x)=fl—|=
[lk—;-] \4)
minf(x) = f[EJ =2
05 2

Tunosoe sadanue

dannom ompesxe: f(x) =

x+8
x-1"

;01

Peutentue.

Haitidume nauforviuee u HauMenbuiee IFHATENUR (DYHKHUL HQ

[-3

................




Haxoxpeane IIyete byExousa f AenpepulBHEA Ha BATepBae [ M HMeeT HA DTOM
manloanmmero H | MHTEpBAJe AMHCTBEHHYIO TOIKY IKCTpeMyMa X, Torga, ecomr x,—
HAMMEHLINETO  |ToyKA MAKCHMYMa, TO m?xf(x) = f(x,) ; ecim X, — TOUKA MHAHH-

IHATEHMA yHIKIIH
Ha MHTepBaJle |MYMA, TO m}n f(x) = f(x,).

Tunosoe 3adanue |Haiidume naulorsuiee U HAUMEHbIUCE INGNCHUR (yRKYuu Ha

dannom unmepeane (ecin oMU cYuecmeyiom).

l_ '
L

2 2
@) f@) =x+1, Oy 1 0) 1) = ED 1),
x x =1
Pewenue.

e

T

Omsem: a) (mil}f(x) =f(l)=2; 8) lin&!iif(x) =f(0) = 4.

CxeMma pellleHHA NPHKIAAHBIX 330449 HA HAXORIEHHE

HauGoapmero (HARMEHLIILT0) 3HATCHHHN

Pransl pemenus IIprmep.

Ooiaa naubonvwelr?

Iepumemp npamoyzoavruxa pagen 20 cM,
Kaxyo dauny O0oANHLL UMemb CMOPOHbL
RPAMOYZORLHUKG, H4MOObL €20 nAouads

1. «IlepepenuTes 38AGYY Ha A3bIK GyYHKOML

JJIs 2TOr0 HYMHO RBECTH OOXXOAANIYIO Ie-

PEMEHHYI0 X, TaK, 9To0bl HHTEpecymas

Hac HamGoabmIAA (AAAMEHLIIAS) BEIHUHHA
BRIpAKENACE KaK GYHKIMSA OT X,
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2. OupepenuTe OrpaAHMYeHHMA Ha mDepe-
MEHHYI0 X, T.€. OTPE20K (MHTEpBaJ) 3HA-
YyeHHit, KOTOPhIE OHA MOYKeT MPAHHMATE.

8. PeminTe 3agauy 0 HaXoXAeHHUM HAM-
Gonpmere (HaEMeHBOOEro)  IHAYEHHA
byHREHH.

4. BriscHHTe, Karkoil DpaKTAYecKHH
cMuEICcE (B TepMHMHAX JAHHOH 3agaun)
HMeeT NOAYVUeHHBIN pesynsTaT, M 3amu-
IINTe OTBET.

Tunoeoe sadanue |llpedcmaseme wucao 20 6 sule cymmu 08YX HEOMPUYAMEALHLLY
CRAZACMBIX MAK, ¥molbi npouzeedeniie 00HOZ0 U3 HUX HA Ky Jpy-
2020 Ouia0 HAUOOALULUM.

Pewenue.
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Omsaem: 15 u 5.

Tunosoe sadanue

uMeezo Raumenvluill nepuremp.
Pewerue,

Onpedeaume OAunbL CMOPOH NPAMOYLORLHUKG ¢ nAOWAIbI0 36 cal,

Omgem: 6cmu 6 ;m.

Honeanoe 3qdanie

wecmee X 8eRUNURY OCMPOZO Y2Ad MPpaneyiu,

Boxoaan ¢cmopona u MeHblee OCHOSANUEe PasHoledpernnoilt mpane-
yue paerbt 2 cx. Kakyw Gauny Ooxncro umems Ooabuiee ocHOEQ-
Rue, ¥molul nAowads mpaneyuu Owaa Hauborvueii?

Yxaszanue, Ilpu cocmasneruu gynxyuu S{(x) paccmompume 8 ka-
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Jdonoanumenvrsie céedenus u 3adavu no meme

T
i
i
I
T
i
1 1
|
i T
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IIPRJIOKEHHE

Cnoco6n1 npeoc6pazoBanud
TPHIOHOMETPHYECKHX BEIPAKCHHI

Buzx BpIpaxeHHs

Cnoco6 npeobpasopanna

Hpumep

agino +beosa

Va2 +52

MeToa BCOOMOraTeILHOIO YIIA.
YMHEOACETEe B pajjesMTe JAAHHOE BHI-

paxenme Ha va® +b° . PaceMorpure
NPAMOYTONBHHIN TPEYrOABSHK ¢ Ka-
TeTaMH a4 ® b m runorenysoit

va* +% . BuipasxeHus 4

Hatidume naubonvuiee u
HauMenvuiee 3RANERUR
abipaxcenus sina +cosa.,

Ja? + bt
b ABIAIOTCA CHHYCOM M KOCH-
Jat + b
HYCOM OCTPOTO VI7IA (¢ 9TOr0 TPEeYTONb-
mka. IIyeTs yron ¢ ompesesseTes us

.\ _ b
AN e

yenosnii “ Toraa
RN ool
»Ja“+b”[ & sino+—mme—cos ]=
NPT RN F I it

=va® +b* sin(a +¢).

Omasem: Jf;- 2,

oS a - 08 20, X

X...-CO82% a1

MoMuoxenne n nesenne Ha 2°* sina |Bwuucaume:
H «CBOpAYMBAHHes To dopmyne cu-|cos20° cosdl cosB80°.
Hyca asofimoro yriaa:
cosc co82u -cosda-...-co82%a =
_ 2 gina-oosa- 00820 084a .. co8 20t
2" sina
_2"gin20-cos2¢-cosda-...-cos2™a _
- 2 sino -
_ _sin2"g
T 2*lging
Omeem: 0,125.
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sin o + sin{a +B) +
+sinfo +28) +... +
+sin{a + nf)

I
cos o+ cos{a +f) +

+ecos(o +2B) +... +
+ocos{a + nf),
rae = 2an

B

HoMHOMXeRHe B jejJeHHEe HA sinE H

npHMeHeHHe GopMyn npeofpasona-
HHA OPONSBeACHASA B CYMMY.

Boivucaume
2n 4r 6n
€08 — + CO8 — + CO8—
7 7 7

1
Om P -
aem 5

3amenanue. B cayuae f = 2rn HcnoAb3yOTCA (POPMYJIL] DPUBEACHHS.

Jvltsina

Huorpa ymobHO NpencTABHTb €NHHH-
my Kak sin’® ¢+ cos® ¢:

Jltsing =

= ‘lsin’ 2 reostZ+25inZcos
2 2 2 2

2
= J[sin%i cos%) =

2

. O o
smEJ_rcos—|.

Ynpocmume asupascerite
Jl+sina + 1 -sina

cr,f].

npu o€

Omsem: 2cos-;-.

106




atbsing unm
atbeoso, b0

aibsina=b[%¢sinuJ =
=b(sin¢ tsino), rae |B| > |a|.
IpeacraesTe ApoGE %mm CAHYC HIH

KOCHHYC HEKOTOPOTO YTaa, H IIpHMe-
HATE (QOPMYNBEI CYMME I PAsHOCTH
TPHTOHOMETPHYECKHX dyHRIMIA.

Pasaoxume MG MHONU-
mean: 1+2sino.

sin®" o + cos®” o,
gin® ¢ + cos® o

PaccMATpHBAA JAHHEE CAATAeMBbIe
KAK KBAIDATE! AAA KYOBI, BOCIIOJb-
aylitecy ¢opMydaMa COKpPAILEAEOr0
VMHOMKEeHHA; NpH »ToM HeodxonHmMo
ZOGABHTE W BRIYECT: BHPAMKEHHS,
HeobXOMHMEE ANA BLIZEJEHHA IION-
HOT'C KBaJpaTta.

Buyucaume sin*@+cos’o
npu @= L
12°

Omaem: 0,875

sinatcosp Hcnoawayire dopmymm npusegenus |[Ipeobpasyime e npous-
m:m(f_a) IR mﬁ:gn(f_ﬂ] gedenue: sing—coaa.
2 2
B dopMyas npeolpasoBaHMA CYMMEI
B NpPOM3BeAcHHE.
BupasReRnsd, Hcenonnayitte dopMynsl OpHBedeEHA, | Bouvucaume sinl 82,

COAEPIKAMIHE YTIIEB
18°, 36°, 64°

a TakXke TPHroHOoMeTpmyeckue Gop-
MyJsl ABOHHOIO HIM TPOMHOID VIMIA.

T.x. sin36°=cos(90°-36°)=
=c0s(3-18°), To
28in18°c0os18°=
=4¢05*18°-3cos18°;
28in18°=4(1-sin®18°)-3;
48in?18°+23in18°-1={,

-1+6

OTKYAS 8inl8® = R
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Tunoaoe sadanue

Pewenue.

Yanpocmume evipaxenue cosa. +cos2o + ...+ cosTo.

[ T
i i

Omeem:

. Ta
sin—cosda

e;inE
2

Tunoeoe 3adanie

Ipedemaevme ¢ aude npouseedenus avipancerue
2cos? 30, + 3 sin o — 1.

Peuwienue.

T
I
|
[ —

1 |

Pemenne HEeKOTOPBIX BUIOB
TPHIrOHOMETPHNYECKHX YPaBHEHMIk

Yparnemns suna asin®x + bsinxcosx + ccos’x=d, d=0

Hopxon & pelneHHi0

Mpumeprs

5co8’ x — 2sinxcosx —
-8sin? x =2

4sin® x +8in2x =3

IlpeacrapeTe uucao d Kax
d(sin’ x + cos® x) u npuBe-
AWTe YpABHEHME K BHAY
a,sin’ x + b sinxcosx +

+¢ cos’ x=0.

Scos® x — 2sinxcosx —

—3sin® x = 2(sin® x + cos® x),

8cos’ x — 2sinxcosx -

—bain? x = 0.
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T.K. 3HAYEHHA ¥, OPA KO-
TOpPEIX cogx =0 , He sBIA-
I0TCA  HOPHAMH  JAAHHOTO
YDAaBHEHH:, paagenuM ofe
uACTH ypaBHeHHS HA coa” x.
3-2tgx-5tg°x=0

BamMeHA nepemenHoit = tgx.

3-2y-6y° =0
¥y=-1
y=0’60
tgx=-1,
Ore
o [tgx=o,6;
x=-Z4+mn
T4 ' nelZ.

x = arctg 0,6 + nn,

n
Omeem: 1 + 7w

arctg0,6+ nn, n e Z.

7
Omaem: 1 + T

~arctgd3+nn, nelZ.

YpasHenus Buaa asinx +beosx=c¢, c# 0

Hoaxox K peiteHino

IlpuMepu

inx+cosx =1

2sinx—3cosx =2

1-u1i cuocol
«CBepHHTE» JEeBYK) YaCTh
VPABHEHHA C [OMOIOBIC Me-
TOAA BCHOMOTATENABHOIO YT-
Ja ¥ thopMyn caokenns.

Jat + b =2

Lsinx + —}-cosx =
2R

JE‘!

Jéi

[y

sinxoosg-i-msxsin

sin[x+%) = ——E:

x+£=(—1)”g+nn, neZ

Ll YT
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|Omsem:

x =(——1)“§-%+1m, nelZ.
-1)" aresin—+
Omaem: 1) . J13
Al T
(_1) Z‘Z"‘m’“ez +arcsini+1tn,ne2'.
J13
2-oit cnocof e
Hoasayscs popMyramMu 2sin> 2595 +coa”— —sin*= 5=
ABOHIHOrO yTiA, NpeACTABL-
Te s8inx H® c¢osx depes = cog® 2+sm’%
x
KUK yrja — W CBeJH-
yn yras g T 2sinZXoosE - 2sin? X =0,
Té JAHHOE YpaBHEHHe K p 2 2 2
VpaBHEHHIO npeabigymiero|L 2OA0KHNM  ZEBYIO WaCTH
THOA. YPAEHEHHA Ha MHOMHUTEJIH:
2sinZ| cos Z —sin 0;
2 [ 2 2J
sin = 0,
2
ct:lslE -8in—=0;
| 2
x
sin— =10,
2
x
tg==1
| € 2 L
[ x
Pk
necli;
x =
—==+mn,
|2 4
[x = 2nn,
T nelZ,
x=—+2xn,
L 2 |Omaem:
o
Omeem.: 2nn; 3 + 2nn, % +2nn; —2arctg5 + 2nn,
neclZ. nelZ.

Jamevanun.

1) PasauuHbie PopMEL 3ANHCH OTRETA HPH PELIeHHH YPABHEHUS PASHEIMM crnocofamMu
BHIPAMKAIOT OAHH KM TOT e OTBeT, B ueM JerKo vOeanuThcd, HA0OOGDASHME MHOMKECTBO
peleHrit yPABHEHHMA Ha TPUTOHOMETPHYECKOH OKDYKHOCTH HJH OIPHMEHHB TOMRAECT-

BeHHHE Npecipa3OBAHHA.
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2) Ecir B faHHOM YpaBHeHHMN KosdMpHIMEeHTH NpH CHHYCE M KOCHHYCe PABHEI, yA0H-

T
HO BOCIOIL30BATLCA thopMynoii mpusegerua cosx = sin[a—x] ¥ IPHMEHHTL Gop-

MYNny CYMME CUHYCOB: sinx +sm[§ - x] = 2sin%sin[x -

)

YpaBHEeHNH, COAEPRAITNS TPHNOHOMETPHYSCKHe GYRKIHH

YeTHRIX CTelmeHei

Iloaxon ¥ pemeHNIo

Ipumepn

gin® x + sin® 2x +sin® 8x = 1,5

8in! x + cos® x = cos dx

ITonesysce dopMynraMa mo-
HHMeHES cTenenn sin® g =
_1-cos2a
2

_1+cos2a

3 , Tpeobpaayiire
JaHHOe YPABHCOHUE TaK, UTO-
Ob Bce BXOJAILIMe B HEro
TPHIOHOMeTpHIECKHe (QYVHE-
IAH MMEJIH NEPBYVIO CTeNeHb,
H nonbTafiTech pemMTh MO-
JyHeHHOe YpABHEHHE METQ-
EOM PAsIOMEeHN HA
MHEMKHTEIH,

um coslq =

1-coa2x . 1-cosdx
2 2
l1-cosbx 38
= .

==

+

2 2
nocne npeobpazoeanmit mo-
JIYUHM:
cos4x + (cos 2x + cosBx) =05
cos4x + 2cosdxcos2x =0;

2cos4x(cos2x +0,5) =0
[cosdx =0,
| cos 2x = -0, 5;

4x =£+ i,
2

nelZ;

2x=i—2§+2nu,

m KA
x=—+—,

8 4 nelZ.

L
x=t—+mnn,
L 3

Omaeaem:

§+11;_n; :|:§+rm, nelZ.

Omeem: 1:2_n’ nelZ.

m




Hzmenenme O3 opn pemenun
TPUTOHOMETPHUYCCKHX YPABHeHHH

«+OnacHoCTHS, CBA- Hamerenue 013 yparmenns:

BaAEHLIC ¢ H3MEHe- s HOTepa KODHell — IIPOHCXOAMT 34 CYeT IPUMeHeHNA
mnem O/I3 ypasue- TpHroHOMeTpHYecKHX dopMya, cyxaomux OIO3; nore-
HHA PI0 KODHEHl MOKHO OPENOTBPATHTEL NPOBEPKOM Ha IpPH-

HAATEXHOCTh MEOMXKECTBY KOpPHel YypARHeHHA 3RaYeHHN
nepeMeHHoli, KOTOpEe <+TEepANTCAs NOpH NPHMEHeHMH
dopmyeL;

* HNOABJCHHe NOCTOPOHHEX KODHeH — MPOMCXOANT 33 CHeT
pacmuperna O3 opn pelieHMN YPABHEHWA; NOABIE-
HHE¢ NOCTOPOHHMX KopHell MOXHO NpPeAOTBPATATEH C TIO-
MOIIBI0 +0TOOpa KOpHeiis, TO €CTh INPOBEPKH HAKNEHHBIX
peitteHHit Ha npuHagaexHoeTs O3 M (Man) mogeTaHOB-
KH MX B HCXOAHOE YPABHEHHE.

TpuromoMeTpHIe- Popmyaa 3HAYeHNA NePeMeHHO,
cKHe PopMyast, (B cayuae mpAMEeHeHHA KOTOpSIC¢ HYSHO
HpEBOAAIHE CAEBA HATNIPDABO) {ecin onn Bxopar B OII3

K cyxenmo O/13

HMCXOHOTO YPABHEHHA)

ctg'x=tg+ x=§+nn,nez
x
tgxttga
to)= ——
tglx to) 1xtgx-tga

[a¢g+nk, keZJ

2tgx
2% = ————
e 1-tglx
1 x=75n, neZ
tgx=
ctgx
ctg(xiq)=w
ctgatetgx
(o= =k, keZ)
ctg?x -1
tgdr=—"—
=  ctgx
x l+cosx x=n+2nn, ncZ
ctg —=—
2 sinx




x l-cosx
tgs ="

sinx

x=2nn, necZ

Ynusepcansnas
mpuzonoMempuieckan
nodemanosxa:

x=7n+2rn, necZ

HpuMeHeHNe YHHBEPCANLHOK TPHTOHOMETPMIGCKOR MOACTAHOBKK
K PeIIeHHI0 TPHrOHOMETPHIECKNX YpaBHeHMH

Hoaxox x pemenHio

Ilpumepn:

ginx +cosx =1

tg 2x +sin 2x =%§-ctg‘x

1) Ilonwaysack dopMynamMn
NOACTAHORKH, CBEAMTe AAH-
HOe YpaBHeHHe K ApoOHO-

PAITHOHANLHOMY OTHOCH-
TeNLHO TAHIeHCA IIOJOBHH-
HOTO YIIA.

2) Pemme moxydeHHOe YpAaR-
HeHWe, NPOBEPLTE, ABIAINT-
CA JH KODHAMH HMCXOAHOIO
YDABRHEHHA 3HAMEHUS X, OPH
KOTOPRIX TAHTEHC IONOBHH-
HOTO YIJIa He CYIECTBYeT,

X
2tg L
€2

1+tg’% 1+tg?

1)

X
y=tg—.

-+

P

2

3aMeHAa TepemenHoit

2
2
2y 1-y _

=1
1+ 1442

2y +1-y* =1+4%;

2y-2y° =0;

y=0,

y=1
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2) Ecam tg-’z-:- He Cymecr-

BYET, TO i-ﬁﬂm, T.@
’ 2 2 L] L]

X =n+2nn. llposepka mo-
KA3BIBAET, YTO BTHA JHAYe-
HHA KODHAMA HNCXOAHOTQ
YPaBHEHNA He ARNsS10TCH.

Omaem.: Omsem:

1
2nn; g+2nn, nelZ, %"'Rﬂ; :I:arcthHm, neZ.

Or6op KopHeit B TPHrOROMETPHIECKHX YPABHEHHAX

Ioaxon K PemeEHIo IIpumepst
8in3x —sinx =0 sindxtgx =0
l+cosx
1. Hafizute OI3 aamHoro OI3: 1+cosx =03
YPaBHEHHA, cosx #-1;

xzn+2nmm, melZ.

2. Pemmnrte ypasaenune Gea
yaeta O3.

sin3x-sinx =0;

2sinxcos2x =0;
ginx =0,
cos2x = (O

x = nn,
x=E+_f_t_k:_ n, keZ.




3. Haligure obmpiit mepmon
T {(#wenaTeAbHO HAUMEHL-
mmif) BcexX TPHTOHOMETPH-
yecKHX (YHKROHYA, BxoAn-
IIUX B YPABHeHUE.

T(®indx) = %;

T(sin x) = T(cos x) = 2n;
T=2mn

4. Ha TpHrooMerpuueckolt
OKDYXHOCTH HIH OTDe3Ke
ypcaopodt ocm anmmoit T
oTMeTETe HAlijeHHBle KOPHN
VpABHEHNA M HCKJIKUYHTE Te
M3 HHX, KOTOphle He BXOAAT
B OlI3.

x A+2mm
o nn
o I Tk

472

5. 3aoHminTe OTBET ¢ Y4e-
TOM TEPUOIA.

Omaem: 2m; E+%, rneZ

t:)ril-:,seirrrm't;~1-t-+E
g 2°

nelZ.

FAMELAHUR.

2

B OTBeTe M2 BTHX JBYX (HOPMYA HOCTATOYHO VEASATL TOALKO BTOPYE.

1) Ipm meofxonmmocTH orlopa KOpHel nemouHcleHHBle NepeMeHHEIC, BXOZAIMMWe B
|aanuce orBeToB, YAO6HO OG0O3HAYATE pasHBEIMH GYEBAMH.
2) Orbop KopHe!l MOAEZHO TAKKE MPOBOAMTE B CAYYAAX, KOTAA KOPHH YDABHEHHSA
ONHCHIBAKTCH HOCKONBKHMH opMyIaMi, OpHYeM MHOMECTBA KODHeil, 3ANABAEMEIX
pasaHYHEIMHE dopMyaaMm, MMeT ofmue sneMeHTH. Hanmpumep, KopHH, 2afaHHBIE

nk
dopmy o L +nn, 7 €Z, DONHCCTEI) EXOAAT B MHOMKECTRO KOpHeik ?, k ¢ Z, nosTomy

Tunosoe sadonue

a)

Pewume ypasnenua:
cos3x —coBx

sinx

&) Jeos2xcosx = 0.

Pewuenue.

= §) sinx+28in2x +8indx =0;
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Omsem: a)gﬂm, neZ: 0) %

,ReZ; 8)E+E, neZ.
4 2

116




Pemenue TPHIrOHOMETPHUYECKHX CHCTEM

Bun cHeTeMEL

{Meeﬁpaumme yp-e {Tpuzomempuuecxoe yp-¢

Tpuzonomempunecxoe yp - € Tpuzornomempuuecxoe yp - €

MeTog penienns

CoueTaHHe MeTOAOR PEIICHMSA CHCTEM YpaBHeHUI
(MOACTAHOBKH, CIOMEHHA U Ap.) ¢ METOZAMH DelIeHHA
TPRrOHOMETPHYECKHX YPARHEHHIL.
3ameyanue. IlepbLIM STAIIOM DEIICHHSA CHCTEM, COACPIKAINAX AT-
refpanyuecKoe ypapHeHHe, SBIACTCA IOACTAHOEKA SHAYEHHA OfHON
H3 mepeMeHEHX (npHMep 1) AIM BHPAKEHHA ¢ ODepDeMEHHBIMH (OpH-

mep 2) a3 anrepaHuecKory YPABHEHAA B TPHIOHOMETPHYSCHOE.

OcoflerBOCTH
pellenss

1) IIpn pemeHHH TPUTOHOMETPAYECKHX CHCTEM IJIH SAMMCH peIne-
Huii OpocTeHM¥X TPUNOHOMETPHUECKHX YPaBHeHHil, comepoaimx
CHHYC H KOCHHYC, 4acTe Heolxoammo MOABL3OBATECA He OZHOH, &
ABYMA JOpMYyIaMu,

Bun ypabHeHHS
(|a|<1, ax0) 3anner pemennii

sinx =a x = arcsina + 2nn,
neZ

x = —arcsina + 2nn,

cogx =4 X = arccosa + 2nn,
eZ

X = —arccosa + 2nn,

Hcnonsaoparue o6mux opMyn MOMeT OPHRECTH K OMIHOKe.

2) Ecou TpHroHOMeTpHMUECKAA CHCTEMA CBOANTCA K CHCTEMe ABYX
OpocTefIHX TPHUIMOHOMETPHYECKHX YpasHeHuit (npumep 3), To
OpE pellleHNNA KARIOrO H3 HHX HYMKHO MCHOJB3OBATH CBO#l Ieso-
YHCASHHLI mapaMeTp. IIonmsITKA ACOOAB30OBATE BMECTO HECKOJIb-
KHX DapaMeTPOB OAME OPHMBOIHT K IOTePe PemIeHmi.

MpuMeps: pemreHHST CHeTEM

INpumen 1 [pamep 2 IIpamep 3

x+y—E
2!

cosx +siny =1; sinx +siny = 0,5

_E_,
y g ®

x_y_2r|: cosxcosy = 0,26,
sinxsiny =0,75;
cosxcoay +sinxsiny =1,

xX—y =H . . 1
3 * cosxcosy-smxsmy=-§;

2 2

coax+sin(-;-—x]=1; 2sin ¥t ¥ oo ¥ ¥ =0,5; {wa{x*y)=l.

cos(x + y) = -0,3;
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T 2n x—y=2nn,
y=—-x X—Q ==,
2 ’ _s2
2co8x =1; . Xty *ry= 3 + 2nk,
2sin cos—=10,5;
n 2 3 n kelZ;
y=5-—x, 2n x-y=2nn
nelZ; x-—y:—é—, y = ann,
n
x=i§+2ﬂn, x+y x+y=E+2nk’
) sin =0,5 3
n 2 2n
x-'y=?, 8
Hx=L+2mn, nez nez n kel
3 X+y T -
—2'"—(-1)"E+Tm, x -y =2nn,
n
x=—§+21m, [ 2n x+y=gﬁ+2nk,
x—y=?, 3
- X~y = 2nn,
+
x=Z+2xn, NIV -2, 9nn, nez; o
, 8 2 2+y=-—+2nk,
T x+y 6n 3
y=E—2rm, 3 —_6_"'2““’ n, keZ
. neZ. - 2 IIpumenraas B Kamxgofl us
x=—£+2nn, x—y:—fi, CACTEM cHoco® CaoMeHMH,
) 3 | 3 oSy uM:
5n n [ n
y=?—2un, {x+y=-§+4nn, x =—+nk+7n,
- ° nelZ. ) 3
2r 1
Omaem.: x-y=—3-, Ly=§+“k‘““s
n T 3 )
= = bn
[ "’2’""6 2"“} x+y=§—+41m, x=—§+nk+nn,
T Sn 1'_[“ # )
I o2t _anpn |, (TpuMenaa B xamaod ns T
[ 3 "G ij CHCTeM CcHoco6 CJ0MeHns, y=—§+uk-rm,
NOMYIHM: -
neZ. - 11: n kel
x=§+2rm. Omasem:
F,
n (£+n:k+rm;5+nk—fm}
Yy =~—+2nn, 3
: nelZ, L LI
x=%t+21m, B R i
4 n ke Z.
=£+2nn,
_Ly 2
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Omsem:

[E + 21m;—E + Zm),
2 6

[7—“+2rm;£+ Znnj, rekZ.
6 2

Tunosoe sadanue |Peutume cucmemy ypasrnenuii:

a
) 8 cosxsiny =0,5.

x+y=-", {sinxmsy=0,5,
sinx +s8iny=1;

Pewienue,
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Omaeaem: a) [%+21tn;%—21:n], neZ;

m

T nk nk
I 2.2 -2\, nke 2.
6)( + 1R+ +Rn ) n.ke

IIpaMeBeHHe METONA HHTEPRAJIOB NPH pellleHHN
TPHTOHOMETDPHYECKMX HEPABEHCTB

L. 9rams Iipumeps:
npumMeHeHHA
METOA& MHTOPBA-
BOB 1A TPRIOHO- sinx +8in8x +sinbx > 0 ctgx—sin2x <0
METPHICCKHX
dyaxmuii
1. [IIpeoGpaayiite 25in3xcos2x +sindx 2 03 ctg x(1 - 2s8in® x) < 0
HEPABEHCTBO TaK, 2sin38x(cos2x +0,5)20;

qaTobel B JeROH 4a-
¢TH CTOAJMO HIPOH3-
BEgEHHE  MHOMHU-
Teaeil, JHUHEHHBIX
OTHOCHTEJIbHO TPH-
rOHOMETPHICCKHAX
dyHED@T, 4 B npa-
BOH — HOJB.

gsin3x(cos2x +0,5) 2 0.

2. Hailinure nan- . 2r
MeHBINKIL TOJIOMH- Ti(sin3x) = -3—3
HBLH T
dyexmme, orommett|  Th(cos2x+0,5)=m
B JeBoit wacTA He- T=2mn
PABEHCTERA.
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3. Pemute Hepa-
BEHCTBO METOAOM
HHTEDBAJIOB HA JIO-
GoM oTpeske Hnam-
noit T, XoHOH Ko-
TOPONg  ABIAKTCH
Hys aAma PYHKITHH,
cToaumeit B Jesoit
YRCTHA EEPABEHCTEA
(mnm HA TPHTOHO-
METPHYECKOH OK-
PYHRHOCTH).

sin 3x(cos2x + 0,5) 2 0
Dsin3x =0,
x =E, kel
3
2) cos2x+0,5=0,
cos2x = -0,5,

x=:|:-g—+nm, melZ.

4z 5n
a3 3

CEETT i
xe [O;u]u{ﬁ}u{ﬁ}
3 3

4. 3amMmuBTEe OT-
BET ¢ Y4YeTOM IIe-
puoaa T.

Omeaem.:

xe[2m;n+21m]u{4—; +2nn}u

u{%+2rm}, nelZ.

Omsen:
™

T
x e(—z+un;1m v

/

u[£+m'ﬁ+m) nelZ
4 92 * *

11. dTanm
npUMeHeHHS Me-
TOAA HATEPBAJOB

B COMETAHMH

¢ aamMeHol

nepemerHo#

Ilpamepn

8gin® x + cos® ¥ > 5sinx —1

sinx +cos2x >1

1. IIpecSpasyiire He-
PABEHCTBO TAK, YTO-
0w B JeBoii uacTH
CTOANO Oejoe HIM
JpobHO-panHoNaIL-
HOe BBEIDEYKEHHE OT-
HOCHTEALHO ORHONB
H3 TPHTOHOMETPH-
JecKHX (HyHKITWH,
8 B IIpaBoil — HOMb.

2sin® x +8in® x + cos® x -
—bainx+1>0;
28in’ x - 58inx+2>0.
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2., BunoasnaTte 3a-

IIyers sinx = ¢, TOrAA

MeHY NOepeMeHHOH 2t -5t +2>0;
W peluTe NOoaY-
YeHHO®  HepaBeH- 22 -2) (t - l] =0
C¢TBO METOXOM WH- 2
TePBAJIOB. ‘E ﬂ.

1

5 2
3. IlpeacTansTe 1
HaiifleHHOE pemme- t<—,
HMe B BHIe ABOM- 2
HOTO HepaBeHCTBa t>2 .
{cHCTeMH) AAN co- 1
BOKYMHOCTH Hepa- ginx < —,
BEHCTB H clenaiiTe 2
O0PaATHYK) 3aMeHy. sinx > 2.

4. Pemmte noxy-
YeHHBlE MNpocTeil-
mye TPUIOHOMET-
PHYECKHAe HepaBeH-
CTBA.

_7_6“.+2rm<x<%+2nn, nelZ.

2)sinx > 2 — pewennit mer, T.K.

gsinx e [-131].

5. Banmmure oT-
BET.

Omaem:

n n
—— e 2nn—+ 2 . Z.
[ P Rn,ﬁ un} ne

Omeem: [Zm;-g- + ZmJ v

u(%m+ 2m;n+2nn], neZ.

Tunoaoe 3adanue

Peauume d8yma cnocobamu Hepasercmeon cos3x +2cosx 20,

Peutenue.

[N U
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ApxdyHenuu

CnoiicTBa u rpadukH aprbyERIui

¥ = arccosx y=arctgx i = arcetg x
. |
I ) )
T
i x -5 oo 1 £
-1 0 1
D(y) =[-1;1] D(y) =[-11] D(y) = (-3 +20) D(y) = (~; +o0)
_[rm E(y) = [0sx] (= E(y) = (0:n)
Ew) [ 2.2] E(y)-{ 2,2J
HeqdeTHAA: HH 4YeTHAA, HEYETHAAH!: HH Y&THAH,
arcsin(-x) = HY HeYeTHA: arctg(—x) = —arctgx HH HeYeTHAd:
~ —gresinx areeos(—x) = 1 —anrcoos x arectg(—x) = n—aroctg x
BOZpaCTAIIAL yOmpalomas BOZPACTAINAA yORBaromad

IToreanoe aadanue |Hoxaxnume, umo zpaduru pyrryuit y=sinx u y =arcsinx dax

T
xe|——;—
5

Mynupyiime u Joxaxcume anarczuinwie ymeepimdenua dan dpy-
2ux apriyrKyuil.

]cmempuuuu omuocumensvuo npamoit y=x. Cgop-

BoruucjeEne 3gaYeHHIl TPHRroOHOMETPHUSCKHX (hyBKIMiL
€ apryMeRTAMM, COACDRAIIMME APKPYHKITHH

STADK pelIeHKH

IMpamep

Buiyucaume

5
A=agi —_—— 245
rau,n[arcct:m13 arctg )

Buivucaume
3

A= t.g'(amsin— + 2arctg%) .

5

1. 3aMeHETe Bee apryHK-
HEM B APTYMEHTe HOBBIMU
nepeMeHHEIMI.

5
IlyeTs arccosﬁ = X, TOTAA

xe[0 n], cosx = i

13
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Ilyere arctg2=y, Torza

n

n
__;_9t =2-
vo[-22). wr

2. Ilpeobpasyfite BHIpae- A=sin(x-y) =

HHE¢ ¢ HOBEIMH TepeMeHHB - = sinxmy _ coaxmy
MH, HCOOMIE3YA TPHIOHO-

MerpmiecKue GOpMYIIEL

3. Hailigure sHAYEHHS TPH- 2

sinx =+l -cos’x

FMOHOMEeTPHAYECKNX HYHE-
LMA OT HOBHIX DEepeMeH- T.k. x €[0;n], o

HREIX, HCIONB3YA 3IHAYCHHE

OfHOH U8 HUX, H3BECTHOE| i .. _ 1_( 5 ]2 _12

W3 YpRBHEHHA 3aMeHBI. 13) 138°
1
cosy =% .
¥ Vi+tg?y
Tk ye (-%,%] , TO
cosy = 1 __ L
A PP =

4. Wenoapaya HOXyUYeHHBI® 121 5 2 2

A= —————— _—= .
PE3YALTATHI, BHYHCANTE
SHAYEHMEe JAHHONO BHpa- 13 Jg 13 JE 13JE_)

JHEeHAA,

5. SamEmmmTe OTBET. 2 25
Omaem: ——. Omaem: 7

135 116

Tunoeoe sadunue |Jorxaxcume moxdecmeo:
3 1 &n
arcetg— +arcetg — = —.
3 8774
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Pewtenue.

Yrasanue. Paccmompume xomarzeHchi om oleux uacmeii Mmoxc-
decmaa,

IHonesuoe sadanue | Hoxamume popmynes:

arcsinx+amcosx=52-, ecau |x|$1;

n
arctgx+arcctgx=§.

IIpeoGpa3osanie BHIPAREHHN BHAA

Frpu(Bref 1o (%)) w aref o (f pud %))

Hpen pemennsa HNprMepir

foon8ref pu(X))=2, ecim x BxonmT B ofnactn ompexe-| si n(aFcaFnC,ﬂ =
AU APKQYHRIME. 8i n(a}csinc 8) =
Ecnu TpurcHomerprueckas GyHEOUMA ¥ apryEROUA 2
He COOTBETCTBYIOT APYT APYLY, TO MOMKHO IOIHTATH-
C¢A BBECTH HOBYIO NEDPEMEHHYIO (2TOT cmoco{ omMcan
BHIILIE),
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arcf pulfrud¥))=%, ecan x BxopuT B 0B1acTh 3HATE-
HA# apRPYHKIEH.

Ecam x ze BXoguT B 06nacTh sHAYCHUA apryHKINH,
HeoOxoauMo JoBaBreHmen MaM swauTanumem T, rae
T — mepuoj naEHON TpHroHOMeTpHieckod QyHKIHAM,
nobuTRCH, 9TO0K apryMeHT BXOAWI B OOXACTE AHAYe-
nuil aprdyaRIAA.

Tunoaoe sadanue |Peuwtunme ypasnenus:

a)arcsin(x® - Tx + ) = arcsin(l - x);

6)(arccos x)* - Tarccosx +10=0.
Peutenue,

A T T S [ —
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: ! 1 E
Omeem. a) 1; 6) cos2.
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Pacmnpenne NOHATHA HOpeneaa

Bnam npexexoB

Onpenenenna | cBoiicTBA

Ilpumeps NpuMeHeHHA

Oanocropomane |Tucno A wnaswiBaerca npepmenom|Hecaedyiime na nenpepois-
nmpeaenst byreuun f(x) npu x, cTpeMaIeM- | Hocme DYHKYLIO
dbyRxuEn cH K X, cleBa, ecnd Aid Jodoro 43
B TOUE® £ >0 mHaiigerca &> 0, rakoe, 4TO f) =1 21" xz2,
y Ana aboro x, yAOBAETBODAIOIIETO -
B 3 YCAOBAKD X, —& < X < X;, BHOOAHA- 2x" -10x+11, x <2.
f(xo) eTCA YCAOBHE | f(x)- fix,)| < & Pewenue.
— lind £z
A =
0 % Obosnanenue. lim f(x)= A.
EEL T

Jm f(x)=A |Yucpo B masmiBaeTca mpemeom
o ¢yukmuu f(x) opu x, crpemamem-

,l,l,fﬂo f(x)=B |eq g x, cupasa, ecsm ana moboro

¢ >0 Haiigetrca § > O, Takoe, 4TO
ArA mobore X, yIOOBAETBOPSIOMETO lin) 7dx) &
) VCIOBHIO X, < X < X, + 8, BRINOJIHA- =t WAL
0 s
fx) erca yenosue |f(x)—f(x,)| <&

of 7 =z, Obosnavenue. x!égio f(x) = B.
lim_f(x}=
23y -0 _ﬂ 2)2

= lim f(x)= Bamevanue. Pyzxnua f(x) zenope-

#¥%+0 PHIBHA B TOUKE X, TOTAA H TOABKO

= f(x) roraa, xorae lim f(x)= lim f(x)=
x—xy—0 X—xg+0

= f(x,). B arom cayuae oba ogmo-

CTOPOHEHNX NpeReNia PABHEI lix_’m%f(x).

Beckomeunnie |dymxuma f(x) crpemurca x -+oo| Haiidume t:ui'iamclrnopt:nwumur,e2 npe-
Tpeneas npH X, CTPEMAIIEMCA K X, CIeBa, »+d
PYHKIHA ecan aaa moboro C > 0 madizerca|deast gynxuyuu f(x)}= 71
B TORKE 8> 0, rakoe, uTo pna moboro x, e mouxax -2 u 2. Hiobpasu-

YAOBMETRODAIOIIETO YCIOBHIO| . e cxe.uamuuecr;m zpadur
X, —8 < X < X,, BEIOOJHAETCH YC- DynKuuL 8 oKpecmHOCTMY

nosue [(x;)>C.

IFIMUX Mouex.
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/

*p

=0l

[

lim, f) =+

xHxIPW f(x) =
lim f{x) = es
Xy
X=Xy, —
BePTHEANBHAR
ACHMUTOTA

Odoanavenue. xEx]:l_ . f(x) = 4o,

Dyaxuna f(x) cTpeMHICE K -
npu x, CTpeMANeMCH K X, CIPABa,
ecou ans nwboro C >0 Haligerca
5 >0, raxkoe, uro zaa moboro x,
YAOBNETBOPSAIONETO VCAOBKED
X, <X <X, +0 , BHNOAHAETCA YyC-

xoeue f(x,)<-C.

Obosnaxenue. lim f(x) = —e,
Tty HD

Jamevanua,

1) AHAJMOTHYHO ONPEReAHICTCH

x!}.{ﬂo f(x) =T H xl}:lw f(x) = oo

2) Ecan ofa OZHOCTODOHEMX Ope-

AeNia B TOUKe X, (ECKOHEYHH, TO

maoryr lim f(x} =ec. Eecmm oaun
XXy

HAn oba ONHOCTOPOHHMX Ipefejaa
OeCKOHEYHBI, TO TpAMAad X=X, —
BEPTHKANBHAA ACHMITOTA rpabnxa
Jansoi HyEROAN.

3) lhrrx: fixy=A4+0, a
f{x)

—_— e,

x)

Ecin

lim

X=Xy

132 2{(x)=0, To
4) Ecmu limf(x)= A, a limg(x)=sq
T-¥Xy Ty

To lim =) =0
#=t 2(X)

5) Ilpn BeIYHCICHHH TpeAeIoB
ApoBHEIX (QYHKIHA, B KOTOpRIX
YHCAWTENMh H JHAMEH&TEdb CThe-
MATCA K HYIIO (HeoOpeZeleHHOCTh

THIA 6 ), OOBI9HO DBRITAKTCA CO-

HDATHTE RAHHYIO Apobb, IPMMEHsS
$bOopMyIbl CORPAINEHHONO YMHOME-
HHS HIH (418 HPPaNACHANbBHEIX
BEIpR)KEHNl) moMHOXMEHHE Ha CO-
npaxeHER paguran. Hanpumep,

Peuwenue.

Bostvucaume:
. 4-x°
im———
=2x°+5x+6

x-2
x-1-1

x=2
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2
limx -9

lim = — = lim(x +3) = 6.

IIpemensr
dyaxunanE Ha
feckomeuHOCTH

lim f(x)=A

X =ty

lim f(x) =B

7
AT«
o

lim f(x) = A

y= A —
TOPM3OHTANRHAS
acHMIITOTA

Pyaruua f(x) crpemurce B A
OpH X, CTpeMAIIeMcA K -+, eCJIH
anax nmbore & >0 Halgerca
x, >0, Taxoe, uro ANa xwGoro

x¥>x, BHIOIHASTCA  YCJIOBHE
If(x)- 4| <.

Oboanauenue. :lirpm f(x)= A,

Faxmevanus.

1) AHATOrMYHQO ONpEeZeJACTCA H
ofozHavaeTca Opefen (YHKDHUR
OpK X, CTPEMAMEMCH K —0 .

2) Ecm  lim f(x) = lim f(x) = A,
TO OUIYT &i_{réf(x) = A. Ecay oann

mnmu ofa npefens Ha GeCKOHEMHO-
CTH DPABHH A, TO mpamaa y=4 -
FODH3OHTANBHAZ ACHMITOTA TDAa-
dbura ganuoit dyHrnum.

3) PyHKEAA MOMeT He HMETH IIpe-
mena Ha OeckoHedHocT®w. Hanpm-
Mep, He cymecTByeT limsinx.

X

4) Ilpu BRIMMCIeEWH TpedeNoB Ha
GecromeunocTy ApobHO-pamnOHAND-
HBIX QYHKDHNA, B ROTOPHIX MHCJIH-
Telh H SHAMEHATEb CTPEMATCA K
GecKOHEYHOCTH (HEonpeNeJeHHOCTE

oo
TUIIA — ), ODBIYHO AENAT YHCIATEIE
o

H 3HAMEHATENh HA HAMGOABIIYIO
CcTeneHR nepeMenHoii. Hampumep,

4 5+ 1
4x® —Bxf +1 T % %
2oz 3 8 =£i-l;g 3 =
2x" + 245

x

Bwvwucaume:
. 22+ 8x+1
PRy U |

2 —
lim x -4
e x+1

Hgiidume ypashHenue 20puson-
maxvHOi acumnmomst zpedu-

KG dynxyun y =

Ja! +1

P +2x-1"

Omagem: y=1.
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5) Ecax QyHKOEA CcOZepEHT HP-
paNMOHANDHEI® BRIpAXKEHHR (HEOoI-
PefeNeHHOCTE TUMA o —®), YACTO

HCOOALIVIOT AOMHOMEHHE H Jeje-

‘|Bue HA CONpPAKEHHEA DaTUKAJL.

Hanppumep,

(M—JZ)=

= lim——————

#>e fx + 2 +J_

lim

K=

Buqucaume:
lim (Jx’ +x ﬁx)

b

BeckoHeuyHLIE
npeAeanl GynE-
nEH Ha Gecxro-
HEYHOCTH

¥

dyaruua f(x) crpeMETEA K 40
npH x, cTpeMANleMea K -, eCHd
Ana awodoro C >0  walifercsa
x, <0, Takoe, wro aas awboro

X <X, BHUOJNHAETCSI  VCJICDHE
fix) > C.

0 E |
\/| \ Ofoanasenue. }1‘1!1‘ f(x) =+,

lim f(x) =

X T

lim f(x) = —»

T

lim f(x) =

=y

] |

—

=

fim 1)

k=
X =ty x

b= lxi_’tg(f(x) - kx)

!l ~— nagaounag
ACHAMIITOTS

Jamevanusn.

1) ARanoriano onpeaerAwTes U obo-
aEAMAIOTCA apefes GYHKIKEA OpH X,
CTPEMALIEMGH K —o©, PABHHIE —w, H
fOeckoHeYHEIE THpefelbl GYHKUUH
TpPH X, CTPEMALIEMCA K +0.

2) Ecnu lf.r_‘; flx) u }1131@ f(x) Oec-

KOHEUHK, TO NHINYT li.m f(x) = oo,

3) Bers limf(x) = &0 hmf("’)—k

u aun(f(x) kx)y=5 ToO npamm

y=hx+b — HAKJOHHAA ACHMIITOTA
rpadprxe geHHOR QYHKIMH TIpH
x — w, Tpadux apobro-panHORa/IL-
HOH ¢yYHRODWA BMeeT HAKJOHHYIO
ACHMITOTY TOTAA W TOJIBKO TOraa,
KOTZa coTeleHh yYHeAUTENAR Apobu
Ha 1 Sonbile cTemeHW 3HAMEHATE-
Jd.

Butuucaume:

5x° -8x+2

i
et 8x-8

Xy

Haiidume

Ka QyHKYUL iy =

ypasHeRue
KAOHKHOIL gcumnmomst zpadu-

Ha-

2 -4x+1

-4

Omeem: y=x.
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Tunosoe sadanue| Hatidume ypasrenus acumnmom zpaduroe dynxyuii:

_8x+1, 6 _8x*-2x+2
2z-1 ¥ x+5

Peutenue.
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a Omsem: a) x=0,5_; =L1,5; 6) x=>5; y=3x—117.

3amevanue. HHoraa HAKIOHHEIE ACHAMOTOTH APoGHO-PANMOHANE-

HuX $yAroufi vaolHO HANTH AcJIeHMeM YUCIHTENA HA BHAMEHA-

renk. Tak, f(x) = igi:—z'w—_l=Jc+1+—;"-’-—-, oTRyma y=x+1 — Ha-
x=-3 x-3

KJXOHHAA ACHMIITOTA.
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MeTox HOXOBHHHOTO JeNeHHHA

MeTon
OOJIOBHHHOTO
ZoneHnd AAA
BHIMHCIERHE

BpHGIReHHOT0
3HAMEHAA KOPHA
YpPABHOEHHA
f(x)=0

y‘
a G i
0| V": b

Ecag $hyHEURA f HenpepusHEA Ha [a3b] 1 f(a)- f(B) <0, To f nme-
er Ha [a:b] xora 651 OAHH KopeHb. [laa ero upubauKeHEOro Ha-
XOMIeHNA HCIOMb3YETCH MRTON HOJOBHEHOTO JOACHH,

a+b

1) Haftnem sHauenue f B cepegmue orpeska [a:b]: fle,) =1 (TJ .

Ecmn f(e,) =0, 1o ¢; — HCKOMAIH KopeHE.

2) Ecmn f(e,) =0, 1o fle) fl@y<0 (um f(c)-f(b)<0). Hait-
JeM aHaveHue [ B cepeAuHe ¢, oTpeska [a;c,] (wau [c;b]): Ecan
fle;} = 0, T0 ¢; — BcKOMBIE KODeHB.

13) Ecnut f{e;) # 0, T0 mpojomkaeM mporecc IOXOBHHROTO Xere-

HH# JI0 TeX [op, MOXA JJIHHA MOCNEZHEero H3 PACCMATPHBASMBIX
OTPEe3HOB He CTaHeT MeHbIle 2aAauHoil morpemsocrm &, Torma
(ecil KOpeHb elle He HaiifeH), B KavecTse NpHOIMKEeHHOTO 3HA-
YeHHA MOXHO BHIGpATE J000 N3 KOHLOB DOCIEAHENC PACCMOT-
PEHHOre OTPE3KA.

IToresnoe sadanue

Henonvsya xaavxyiamop, Haibume npubrudcennoe 3HAMEHUE
08r020 u3 Koprell ypasuernus x* +x*-5=0.
Vrasanue: 1* +1° -5<0, 2* +22 ~5>0.

Ipoussoxnsie aprgyHRIA

DdopMyaa JICKAZATEABCTRO IIpamep
(arcsinzx) = PaccMmotpum dyarkmno y(x) = arcsinx, | (xarcginx) =
1 R
= T e|l-——;—1. To sin y(x) = x.
g "‘ey[zz] raa  sin y(x)
|x| <1 IpomudubepeRHpyeMd 210 PABEHCTBO:

(8in y(x))’ = (x);
cos y(x)-y'(x} =1.

Orcioaa
¥ix) =

cos y(x) -
- 1 __1
J-sinfy(x) 1-x°
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(arccos x%) =

1 (arccos x) = [— ~ arcsin x]
1

|x[ <1 = —(arcsinx)’ =

3

(arctg x)’ = 1 Pacemorpum $ynxnmo y(x) = arctg x, | (arctg® x) =

rae HE[—E'g]. Torma tgy(x)=x.

Ipomidpepennpyem 210 paseHCTEO:
tgy(x)) = (x);

1 on
m-y(x)—l-
Orcrona
y!(x)=c°sﬂy(x)= 1 = 1 .
1+t y(x) 1+x°
(arcctg x) = . , ) )
1 (arcctgx)':[i_mtng = ((1+x )arcctgx) =
T 1+xt
= ~(arctg x) =i

Brinykiocrs ®H TO9KH nepernba.
Pacmupennaa cxeMa HCCHeXOBAHUA PYyRKIHH

BhOYRIOCTh dysenus f, auddepernnpyemaa A mHTEepsane (a;b), Ha3LIBaeT-

dyaxnpi CA BLIMYKJIOM BHH3 HA 2TOM HMHTEPBAJe, ECIH ee rpadHK JemuT
BHINe KACATEILHOH, NpoBeAeHHON K HeMy B n000ii Touke HETED-
Bpana (a;b).
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| I

®yerrnur [, xuddepennupyemas Ha uaATeppare (a;b), masmsaer-
¢d BRNYKIOil BBepX Ba 3TOM UHTEPBAJE, €CJIH e rpaguk JeRuT
HHKe KacaTeJbHOll, nNposeAeHHONR K HeMy B JKOOH TOUKe HMATED-
Bauta {(asb).

o] @ b
vk l
X
o ¢ b
Toukxa mepernfa |Touka x, HassBaeTcA TOUKOH nNepernfa rpaduxa bysrnuu f,
uk €CIH B 3TOH TOUKe KpuBas rpadHra GYHRIAWE HepeXoiuT ¢ off-
HOH CTOPOHBI KAcCATEILHOH, IpOBeleHHOM K IpatdHKy B TOUKe
l (%43 F(%,)), Ba ApPyrym.
X (AHLIMA cloBaMu, B TOYKe Heperafa HampasieHHe BHIIYKJIOCTH
of / x, rpabHuKa MeHgeTcs.
Teopema Eexw dyuxnus f nenpepwsua Ha fo:b] 4 B moboit Tomwe x e (a;b)
S 17(x) > 0, vo dymruya { Brnyxaa pHn3 Ha (a3b).
BRITYKIOCTH Ecom dynxnus f nenpepoisaa ua [a;b] n B moloit Toake x € (a; b)
byarmm) 17(x) < 0, w0 pyusung f punyxiaa BBepx Ha {(ab).
Hoxaaamesvemao cx. e yuebilixe
HJL. Bunenxuna u 8p. «Ancefpa u mamemamiuvecxuis anasus—10s,
emp.200.

Teopema Iyers dymxpa § gudupepennupyema B ToOUKe X, H HMeeT BTO-
(mocraTouHOR PYI0 NPOHIBOAHYI0 B HEOKOTOPOH OKPECTHOCTH TOUKH X, KpOMe,
YCIOBHE TOUKM | BO3MOXHO, camoilt aroll Touxn, Torma eciM mpH Iepexofe uepez

mepern6a) xo BTODAA mpoH3BOAHAA ["(X) MmeHAeT 3HAK, TO X, — TOUKA Iepe-

ruba rpadgwra dynmuu f,
Hdoxazamervcmeo cm. 8 yvebuuxe
HA. Bunenxuna u dp. «Arzelpa u mamemamuyeckuii anaryi—10»,
emp. 203,

Fametanus.
1) B Touke meperuba BTOPAA DPOM3BOAHAS DYHKIMM DABHA HYJIIO
AN He CYyIIeCTBYeT.

2) ObpaTHOE® yTBEpMIeHNe HEBePHO: eCIm ['(x,) =0, To x, Be
ofg3aTeNtHo ABAseTca ToIKoil mepernba. HampmMep, propas upo-
H3pogHAR GyRKOuA f(x) = x*B Touxe 0 paBEa Hymo, HO Ta TOUKA
He ABJAeTCA TOYKOH nepermda.
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Peutenue,

HQ KOMOpuix GORNAA QYHKUUA ebinykaa

Omaem: f BeinyKNa BBepx Ha (—1
[ BEIDYKIa BHUS HE {—o0i—1) 1 (3;+w)

s6epx (6ru3) u mouxu nepezuba zpadura GyrKyLL

flx)=x' - 4x* - 182 -2x + 3.

T 1
] i !
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Tunosoe sadanue | Hatidume npomexcymxu,

.
L
.
LS

38)

-1 m 3 — ToukHu nepernfa.
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PacmupenHasa cxeMa HccaenoBanua GyRknan

Jransi ITpumep
HCCIaeTOBAHHA xs
A

1. Obnacrs ompe- D(y) = (—=;-2) W {-2:2)  (2;+0)
Aenenns GyHKIHN.
2. YerHOoCTE, HEYOT- —x?
HOCTH, NEPHOAMT- H—x) = — i ~y(x) .
HOCTD. ¥ -

Jannag pyHRIEA HeueTHA.
Aaneas GyHKIEA Be ABNAETCHE HepHORMYECKOIL.

8. Touxn mepeceye- 2
EMA ¢ ocamm Ko- | Hyms Qynrmmm: pe 4=0;x=0-
OPIAHHAT. -

Touxa nepecedenas ¢ ocAMu Koopauuar — (0;0) .

4. IIpomexyTsn Y 2
3HARONOCTOANCTEA. =

y(x) >0 opu x e{~2,0}U(2;+);
y(x) <0 mpu x e{—0;-2)u(0;2).

5. TIposescymox mo- ) G -2t 2 Bxt-12e -2x x'-124"
oKCTDOMYILE, 2K (' -4y =" -4 =" -4’
TeetyI 2 (+2V8)(x - 248)

" -4y '

N -2 0o 2 gT

G, IT :/' \-; :ﬁ\ \_\ ;‘ -~

neperxta. O Y1) = (42° - 24) (2 - 4)2( —s(x;;‘lzx*) 2(x* —4)-2x _
4z - 4)((-”2 -6)(x*-4)-x* + 12x=]

] (-4 ]
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_dx(x 62" -dx' +24-2' +1227)  8Bx(a? +12)
(-] Ty
2/ /&
=/ OZ2

Lo T S T

0 - Touxa meperuba.

x  |(-=-248)| 23 (-2v3-2)| (-z0) | o
y(x) + 0 - - 0
v'(x) - -~ + ]
y(x) N -33 4,m U 0

max nep.
x| (02) | (2248) | 28 |(2VBs+0)
¥'(x) - - 0 +
y'(x) - + +
p(x) d,n U 3.3 Tu
min

7. HenpephIBHOCTSD,
TOUKH PASPEIBA.

DYHRINA Henpepwsaa OpE X & (—o0;—2) L (2 2) U (2; +<0) .
-2 ¥ 2 — TOYKHN pasprira.

3 8
' X
lim - = —0; lim ——— =t
x—=2-0 % _ 4 4
¥ = =2 — BePTHKSJIBHAA ACHMIITOTA,
2 ]
=—o03 lim —/——— = 4003
x—r!}}ﬂ 24 T x40 x?~4 ’

x=2 - BEPTHRAJDbHAA ACHMIITOTA.

3
lim ¥ _ lim

X

=1=k;
L x-aaxs_,.flx
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8 4x
1i —kx)=lim| ————x | =1 =0=b.
xl_‘}.}(y(x) ) x]ﬁ[xz -4 x] xu-QE xs —4
Y =X — HaKNOHHAH ACHMITTOTA.
9. 9cknz rpaduna y \
by, \
\
Y
p'i'
\
1
\\
‘-'2\‘ -2 =i 1 2 2
\
-1
\
/|
\
\
10. Obnacty 3ma- Ep=R
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Tunoaoe aadanue —-x? +8x-1
Hecnedyiime pynrxyumw y = —————— u nocmpoiime ee spagux.
x

Pewenue.

s i =
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IToresnoe sadanue | Hocmpous coomsemcmeyiowult 2padux, onpederume, CKOALKO
8.(x*+x)

Koprell uMeem ypasnenue ————-=4a @ Jasucumocmu om
2x+1)

3rRavenuil napaMempa a.
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