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o log (x+ X
Haiizne aGenreckt Beex Touek rpaduka f (x) = 6" — =~ kacatenbHrre
3

B KOTOPBIX NAPALIC/bHbI HIH COBIAIAIOT € NPsAMOii y = —35x

Pemenue

)

Tlycts y, = ax +b - ypasuenue kacarenpHoii.

3, |1y € a==35 (yenoBie napaienbHocTH HpAMbIX) =

=y, =-35x+b (1)
2

JLs yniizin £ (x). ypaBHEHHE KACATEBHON y, . MPOXOAAIIHE Hepes Touky

¢ abumccoii X, . BhIpakeHo opmyIioii:

Y= L= x,) + /(%)

Packpoem ckoGku:

Ve =L 100) X = X)X + (%) = S 1(0) - x = (f (%) %y = f (%))

Hrak, y, = f7(x) = (f"(%) %, = f(%,)) @)
1(x,
(" (%)X = f(x)) =b

Henomays (1), moaysiaen: 3)

Haiiznem OJI3 i £ (x) = 69 —
X+5>0=>x>-5

B
x

TMo ocHOBHOMY JIorapHpMHUECKOMY TOKACCTBY. f(X) =X +5—"—. NpH Beex X > -5
3

rax, /(x) =

X; "
2 x+5.x > 5. Haiizew ce nponssoamyio:
3

5
f'x)= % +x+5) =—x? +1, cresosarenbHo;

fx)=

Henozsays (3). nonyuaes:

X +1

=36 ¥, = +6 (McKoMbie aGeuHces)

6 - e oot ot OJ13 (x> -5)

X, =6 - noAXoAMT

Orser:x, =6

Tpusieuanue : Mosio HailT 1 ypaBHEHHE KACATELHOL, HO B YCTOBUH 341
CHPALIMBAIOT TOBKO PO ABCLICCH TOUEK KACATEBHELX.
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o ~ x !
Haiizure aieuicest neex Toser rpaka f(x) = < S
3 a-

B KOTOPHIX NAPALICbHbI HIH COBIAZAIOT € NPAMOFi ' = 241,

. KacartelbHbie

Pemenne

1.

Tlyets y, = ax +b - ypaBHEHHE KacarebHOl.

¥, ||y € a =24 (yc10BHe NapaiIebHOCTH IPAMBIX) =

=y, =24x+b (1
2.

Jl1s ymKiun £ (x). ypasHeHie KacarebHoit y, , Mpoxouilleii uepes Touxy
¢ aBiuiceoi x, . Bhipakero hopmysioii:

Ve =1100) = x0) + £ (x)

Packpoem ckoOKn:

Ve =700) x = f0) X+ S () = 7 (xg) - x = (7 (x0) %, = (%))

Wrak, y, = f7(x,) x = (f(x)-x, = f(x,)) @
Heromsaya (1), nonysaem: {f (x,) =24 3
T ) = f ) =b

3.

¥=5#£0=x#5

To gopmysie pasnocT KBajparos, f(x) (x+5). npu Beex x # 5

Wrax, /(x) 5.x 5. Halijtewm ee npon3soiyio:

fx= ¢~ 5) =x =1, ciesoBaTebHO:

3
Jq)=x; -1
Henoaszys (3). nomysaen:

2 1=24 & 32 =256 x, = £5 (HeKoMbic adcuncebt)
%, =5 - ne noaxoant mox OJI3 (x # =5)
%, =5 - noaxomur

Orser: x, =5
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Haiinre aGenees seex Tosek rpaduka f(x) =3x" ~(vx+1+1)-(Vx+1-1).

KaCaTebHbIC B KOTOPHIX MAPALICTbHbI WH COBNAAIOT C NPAMOf ¥ = 6x +19.

ax +b - ypaBHeH#e KacatesbHOI.

¥ ||y & a=6 (yenosue napamiesbHOCTH MPSIMBIX) =

=y, =6x+b )
2.

JUtst pymKin £ (x), ypaBHenie KacarensHoii y, , poxoJiiieii uepes TouKy

€ abLHCCOit X, . BHIPAKEHO (HOpMY.I0ii:

Ve =S @)E=x)+ £ (%)

Packpoem ckoOKH:

Ve = LG0) %= 1) Xy + S () = () x = (F (3 )- %0 = f (%))

Wrak, y, = £/(x,) 5= ("(%) %, = /(x,) @
f(x)=6

J4t 1). y' H 3

ononegy (1), mamyacn: {—(_f'(.n,) X-f(x) =b e

3,
Haiiziem OJ[3 it £ (x) = 3x° — (\/3x+ 1+ 1)-(«/3.wr 1- 1) :
Serlzherns —%

Vrpocrum dyHKiio, 1o popmyJie pasHOCTH KBaPaToB:

./‘(x):?»x‘—( 3x+1+l)-( 3x+1—1)=3x‘—(( 3x+|)2-1l =3¢ —(3x+1-1)=

PRERIPY
=3x"-3x

" 23 a Do
Wrax, f(x)=3x" —3x, npux = ——. Haiijiem ee npon3soiyio:
3

770 = (3x" =3x) =9x° -3, ereonaremsio:
A

enonssys (3), nonysaem:

x,)=9x; -3

9x; ~3=69x; =9 & x; =16 x, = £1 (nckomble abeumech)
1
x, = =1 - ne noxozmt nox OJ13 (x = 73)

x, =1 - noaxoant
Orser: x, =1
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P J16x-16

HaitanTe aGeumcest Beex Touek rpadua f(x) = . KacarenbHbie

B KOTOPBIX MapajUIe/IbHbI HIIH COBNIAZIAIOT ¢ NPAMOii y = 48x

Peuenue

1.

Ilycth y, = ax+b - ypaBHeHHe KacaTeIbHOM.

Y, Iy & a=48 (ycinoBue napaieIbHOCTH NPAMBIX) =

=y, =48x+b O]
2.

Jlust ynkimu f(X). ypaBHeHHe KacaTe/IbHOM , . IPOXOJIsiIeH uepes TouKy
¢ aGIwccoit X, , BRIpakeHo GopMyoii:

Y= L) = x) + £ (%)

Packpoem ckoGKu:

Y=L X = 1) %o + S () = f7(50)- X = (%)%, = (%))

Vrak, y, = £(x0)- = (F(%)- %~ /() ©)
" m {/’”")ﬂs 6)
? Y —) %= () =b

3.

Ji6x-16

x—1

Haiiztem OJ[3 dynicuum £ (x)

x=1>0 x>1
= =x>1
16x-1620 x=1

ol - SR ——

npH Beex x > 1
Wrak, f(x) = 4x',x > 1. Haiiziem ee npon3sonyio:

£7(x)=(4x") =12x, cnenosarenbHo:

BT
Hcnonb3ys (3), monyuaem:
12x] =48 & x! =4 & x, = £2 (MCKOMbIe abCLICChT)

X, ==2 - ne noaxomut noa OJ13 (x >-1)

X, =2 - noAX0UT

Orser: x, =2

Tpuvewanie : MoHO HaiiTi 1 ypaBHEHUE KACATELHOM, HO B YCIOBHH 3a/1a4i

CHIPALIMBAIOT TOIKO PO AGCHMCCH TOUEK KACATEILHBIX.
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HaiiTi Bee 3HAUEHIS NIEPEMEHHOI X, I KWKIOM i3 KOTOPBIX. IPOH3Be/IeHHE

sauennii Bopakennii V49— 7" 1 2

x

=270 428, nosomTeNbHO.

Pewenue:
Hmeen HepaneicTso:

V49-77.2
1.

6

Haxoznm O/13:
49-772064927"
Hrak,x<5

(TeTIEp, B HEABCHCTHE MOKHO WGABHTLCA OT KOPHIA, T.K. OH 110 ONPE/EIEHHIO

HeOTPHUATEbHbIIE (i IPAKTHYECKI He BAMACT Ha CAMO HepaBeHCTBo). I aBHoe.
HIOMHIEM, {TO 3HAK HEPABEHCTBA CTPOTHIL, A KOPeHb MOKET PABHATLCS HYJ1IO,
103TOMY 9TOT Cityuaii (HpH X = 5) PACCMOTPHM OTAEBHO)

2.

OcoBbii cayaii:

5

Toacrapasien B (1), nostyuaey: 0> 0, UTO HEBEPHO =5 X = 3 He ABIACTCSH KOPHEM.

3.

x<5=49-7"" > 0= nveewt npaso nozen T (1) Ha Hero, Kak Ha OTOKHTEABHO

BhIpKeHHe:
PR L S T3]
P e P P )
270970 42850

27702027 19850
~7-277% > 228 (enmm na (7))

242 Ml er -r<2e

—6x-2=0

3+V11
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[image: image10.png]3-ViT<x<3+411

(Tereph HAO Mepeceth ¢ YCIOBHeM X < 5, uncio 3 JeknT nesee uncta 3+V11)
341153400 =6>5=

=3-\T<x<s

Omper: x e 3-+/11:5)
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Haiiti Bee 3HaueHHs NEPEMEHHOI X, TIPH KaykJIOM H3 KOTOPBIX. IPOH3BEICHHE

. . L x
3navennii BhIpakennii 2434+ 7x—x7 u l—sm? TIOJIOKHTEIBHO.

Pewenue :

Viveen nepasenctso:
(2+\'4+7x—x“)‘(l—sin%)>() )
1.

Haxonm OJ13:
447x-x 20 x
2 _7x-4=0

Tx-4<0
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7-6s
2

(rerieps B epagericTae (1) MOKHO IGABHTECS OT NIEPROI CKOBKIL, TIOCKOLKY IO

BHPAKEHHE BCETA TIOTOKHTEIBIO)
2

244470 =27 22> 0.¥x € D(/) = nnieenm npaso nozennts (1) Ha wero.
KaK Ha TOTOKITEBHOE BHIPUKCHIe:

X
=sin=>0
2

x
sin® 2
sin” <1 @

(no ompeeaermo, dymets {sin 7| <1, exexonarerpio.

Hep-BO (2) BBINOMSETA MPH BECX JHACHIAX TEPEMEHHON, KPOME TeX, i KOTOPBIX

sint<lessint#le X2 Dok ke
2 2 2 2

Vinoro, x # 1 +47k.k € Z

(Miave roBops, pettienien Hep-ba (2) ABIAIOTCS BCe ACHCTBHTEITBHBIC HHCTA, KPOME
TI0CICAOBATEIBHOCT TOvCK, Bhipakentiofi hopyysioi 7T+ 4mk.k € Z)

3.

CoGepent nee:

7—7J§<\_<7+\/o—

2 3)
x#n+dnk.keZ

(Tereph HAAO MOHATH, MONATAIOT Mt KaKe-HHGYL 13 "n10x1X" Tovex 7+ 4k.k € Z

7-65 7465
2 2

B HiTepRaT [ } . Jlas 97010 noAcTaBIM B IOPMYITY HECKObKO Maienii K.)

k
k=
k=l:x#n+d4n=51>15

lixzr—4n=-3n<-9

x#ET=3

Ouerin PHGMNHTENBHO FPaHHLb OTPe3Ka:

765 18 _
2 2

74065 748
2 2

erieph B0, 40 Y € Z TOABKO T. 7T MoMaaet B iat o1pe3ok. Ciie;

7-65 7465
— o

matensio, (3):

<x<
2 2
x#m
Orger:

[7—@
| 1=Y6s
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20

Haizurre nee savetns @ > 1, npi i L
log, (a+]x|)

0N 3 KOTOPbiX Bce Fhaserist ykiuth

npumaear otpeky [~ 6:log, a~1).

Peutene::
20

1. JUns Toro, wroGhi nee 2
log, (a+[x])

et ynKiH Y

ipinazuiexam otpesky [ - 6:log, a~1),

HEOGXOUMO H AOCTATOMHO, HTOGH BHINONATHCH CACIYIOLLIE YCIOBHA:
max y <log,a~1 0!
miny>-6 @)

(ecam max y >log, a1, 0 X0t Gbt 010 swasiente dynKiM ¥ BhiizET 32 NP

otperka,
anatornao, eci min y < ~6)
2

msTecs

(Moo xoranarses, 410 ynkius y > 0,V € R.a > 1. Takis 0Gpaon, yeaoie (2) b
nph Beex a> 1. Jlokaukent 910.)
a>1 (no yenopio) n

20.Vxe R= a+|x|>1.Vxe R= log,(a+|x|) > log,1=0.Vxe R
20

Wrax, log,(a+[x)>0,Vxe R=y Tavathh
N log, (a+

>0.¥xe R=miny>0>-6

Va>1

Caenonateanino, min y >
3.

(Octasocs naiiru nee d. y

tonteTBOpAIONIE yea0io (1). JL1 STOF. HCMENTAPHLINII METOAANH,
MBI HAILIEN HAUCHIE MAX Y, BHIPIACHHOE Hepe? . OHO JIerKO HAXOAHTCA, I0CKOBKY (ByHKLUIA

2
TOOKMTEITBHA W BIIHO, HTO YGHIBACT P POCTE X, KaK b +e0, Tak i b —

log, (a-+[x])
[{0.vxeR=a+

>a.Vx € R Tlockoky a> 1. uveem npano niepeiii & sorapiiyant

10 OcHOBaHMIO 21

ooty 2 Tog, o 0¥ e R —0 2 20 oo
N 3 log,(a+[x)) " log,a
20 20

Vrak, y < VxR, npiien y = L pHyY=0=>maxy=

log, a log, a log,a

3)
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Toacrannsien u nepanenctso (1) naiizenmsii Makciys (3):

<log,a-1

logya

Jlenaew saveny. { = log, a. e > 0(.x. a > 1). Honysaen:
—1-2

2 ter-1-2s0e 2220, )

‘ ‘ ‘

1>0=0-1-20>0

£=1-20=0

=4,
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[image: image17.png]Wrak, pemenne nepasenctsa (4): 1 > 5
Jlemaen oGpatiyio saveny:
log,a>5&a>2" &a>32

B nepecesenii ¢ yeiomen a > 1, y Hac Tak u octaneres a > 32

Pesiowmpyen:
Tlpi a>32: max y < log, a~L.miny >0 = Ey €[~ 6:log, a~1).Vxe R
410 W TpeGoBANOCH HaifTH.

Otbet: a € (32:+e0)
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Hatizire pee saviertist ¢ > 0, TpH KaAIOM 3 KOTOPHIX Hif 01O 3Haveniie (hyHKii

e pos (=235
a

+3 e npumaeRaT0

x0Tt Gbl 011HO

Wi, miny > 5 @

2. (ToesoTpes a dynkitio, CBILTHBIN, TO Tpit ManHIAX X 1t
BiE 3ABHCHMOCTH OT N1APAMETPA  OH MOYKET IPHHINATS 3HaNeR e GobuIe 3 1
MeHbilIHe 5. CIIEIOBATEBHO e MHHIHMYM He MOKET GBITh > 5. T.¢. yCioBie (2) He BHOTHseTes.

Jlokaikem 910)

Vae Rx—too 3535 miny<5.Va>0

c o, (2) e suauiT 0G0 yenonie (1)

3.

(Ocrastoch HaifTh Bee a. YI0BI€TROPsIONE YC0BHiO (1). JLst TOrO, SIeMEHTAPHBIMI METOZAMH.

Mbl HaliZIe 3HateHie MaX Y. BHIPAKEHHOE Hepes . OHO Jerko HAXOMNTCS, MOCKOABKY (ByHKiuis

+3. 1pH @ >0 YGHIBACT IDH POCTE X, KAK B + oo, TAKH B —

Va'+x

’>0,VxeRa>0=>—— VxeR
a

a+

CriesioBarenbHo:

4
Tozctasum naiizienmbiii Maxcnmynm (3) B ycrosue (1):
2 2 —2q-
2i34-88 2 B 0220005,
a P a a

TIOMHHM, 4TO @ > 0 H YMHOKHM T0CIIE/HEE HEPABEHCTBO Ha d ©
a*=2a-1520

a’-2a-15=
=3
ae[-o0-3]U5540]

@=5.a,

Tepecekaen ¢ ycioBiem a >0, OTBeT: a €
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Peunits ypastierite x° —[6x+8[ = 26cos(x’) =26 cos(6x +8).

B otBete yKaiTe nponssesente Kopueii.

Pewenue :

TpeoGpasyew ypasiene:

[6x+8] ~26cos(6x +8) 0]

' —26c0sx

)’ ~26cos(x’) = x* =26 cos(x’).

F(6x+8)=6x+8[ ~26c0s(6x +8)

Crienonatesbio (1) npeoGpasyercs B:

f()=f(6x+8)

(Teneph Hat0 10ra/ATECSL, MTO MOCIE/IHEE YPABHEHHE CBOJIHTCA K YPABHEHHIO BH/A:

63+8]. B CITY MOHOTOHHOCTH (yHKILIH £ (X). ST Mbi 1 TOKaAeM aiee)

(JloKaKeM HeTHOCTS Hauieii (yHKIH. DTO 03IBOAHT HAM HCCTIEOBATS (BYHKILHIO
TOJIBKO NPH X 2 0, NOCKOJBKY Y ueTHOii ynkiwu npu x < ( nosesenue oyer
POTHBONOIOKHBIM, HeM TpH X > 0)

26c0sx = f(x).

Crenosatensio, f(x) —uetnas dynkuns. (f(0) = 0)
3.
(Meerenyem hyRKImo mpi x> 0, OKakeM, ¥TO OHa BCCIJIa BO3PACTACT Ha TOM

TPOMEIKYTKE, TOTa A€10 B ILIANE)

Tycrs x > x= f(x) ' —26cosx —26c0sx

Haiiziem npoussonys

3x? +26sinx

£7(x)=(x"=26c0s )
(Bysten nokasbieats, uto f*(x) > 0 mpi x > 0. 3amerin, uto 26sinx 2 ~26,Vx € R.
a3x’ Bospactaer npu x > 0. T.e. HX CyMMa HauMHas ¢ X = 3(J1yuime B3aTh 7T = 3,14,
TI0YEMY - CMOTPETh Jautbliie), GyIeT NOJOKHTENbHOI, T.K. 3-3° =26 =1> 0. Taknm
OGPA3OM HaJI0 PACCMOTPETH 2 Clrytas)

a.

x2= 30 +26sinx>3-3 ~26>0= //(x)>0

b

0<x<m=3x>0u26sinx>0= f'(x)>0

(7 Mbi B3I, TOTOMY 47O Ha HiTepBate (0;7) dyHKIMS Sin X NOTOKHTE bHA)
Hroro, f/(x) > 0,Vx >0 (2)

4.

W3 werrocTn dymkwin £ (x) # (2), creayer. uto:

f(x)<0.¥x <0
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Pesiomipye nee cpofictsa dymkiui f(x) :
£ ()~ vetnas, £(0)

£(x) MotoTOHHO yGHiBaeT npit x < 0

X) MOHOTOHHO BO3pacTaeT npi x >0
Clie/10BaTeIIBHO, YPaBHEHHE:

f(X)= f(6x+8)

OKBHBLICTHO YPABHNIIO:

=+(6x+6)

=6x+8

—6x-8=0

=317

Haiistem npomssesienme Beex Kopreii:

%, 5, = (=2 g7 (30 17 )= 8 {3 =5-(-8) =64
Ormer: —64

(Pesiome saasnn:

VpaBHenie He PeIIacTCs CTAAGPTHHIM CMIOCOBOM, CHANATA A0 3AVETHTE, 410

TIpH NEperoce KOCHHYCOB TOJIYHAETCS, UTO H B JICBOIi, H NPABOii YaCTH ypaBHEHNS

oma ynus (f(x

' =26 cos.x). npuscnentias k pasiuiv apryvertas (v 1 (61 +8)).
Jlastbiiie Heeieyen Heesieayen f(x) U IPHXOIM K BHIBOALY. 41O OHa YGBIBAET NPH X < 0
1 Bo3pacTaeT npi x > 0 1 MpH 5TOM HeTHas, TaKiM 0GPa3OM, CTAHOBHTCS OUCBILTHBIM,

4TO W3 PaBEHCTBA 3HAUCHHIE £ (X) CIE/YET PABEHCTBO APryMEHTOB 110 MOZYNO.)
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