Po3in 14
AnreopaiuHi HEPIBHOCTI

HepiBHocTi cTenens BuIlle JBOX PO3B’A3YIOThCS BUILEOMUCAHUM METOIOM
1HTEpBaJIiB.
[{um 5xe METOIOM JIOIIIBHO PO3B’A3YBATH 1 HEPIBHOCTI BUTIIALY:

(\/2—"—8§J-(x—6)2-(x+3)

> 0.
log,(x+2)
Po3B's3anHs:
2
(\/27—83j-(x—6)2 (x+3)
[To3naunmo f(x)= oo (2) :

3HaiiieMo 00J1acTh BU3HAUECHHS QYHKINT £/(x):
x+2>0, x>-2, x>=2, x>-2, x>-=2,
log,(x+2)#0. |log,(x+2)#log,1. |x+2#1. |x#1-2. |x=-1.
-2 -1

_Wﬂé D(f)= (— 2;—1)u(— 1;+oo).
(«/Z—X—Sij-(x—@z (x43)

=0.

3HaiineMo Hy1i QyHKIGT f(x):

10g3(x + 2)
Ile piBHSIHHS pIBHOCWJIbHE TaKiil CUCTEMI:
i 2 X X
V21 -85 =0, 22 () =, 22 =22,
(x—6)2:0, x—6=0, x =06,
x+3=0, x+3=0, x=-3,
re(2-1)u(= o) [xe (21U (= 1500) [xe(=2-1) (= L+oo)

Y22

H 7 x=4, 4eD(f),
x =6, x=06, 6eD(f),
x=-3, x=-3, _3¢D(f)

L xXe (— 2;—1)u(—1;+oo)
xe (— 2;—1) ) (— 1;+oo)

Hymi dynkmii: x=4 1 x=6.

Ha yucnoBiii npsmiit mo3Ha4nMMo 001aCTh BU3HAUYEHHS (YHKIIIT 1 B HIM BIIMITHMO

HyJ1 QYHKIIII:



Bubepemo 1o oaHiif ToUIll 3 KOXKHOTO IHTEPBAILY 1 00UYMCIMMO 3HAaK 3HAUEHHS
GyHKuUii: f(x) B Hii:

H_"."_’_H.H_’_H "_H."_’_H.H_l_" "+"."+H.H+" "+H.H+H.H+"
fE15)=— >0, f(O):T<O; )= 50 f(8)=—

V BiANOBiAb 3aMIMCY€EMO Ti MPOMIKKH, HA AKMX QYHKIS f(x)>0:

> 0;

"+H H+H

Binnosize: (—2;-1)u[4;+w0).

JpobGoBo-paliioHabHI HEPIBHOCTI PO3B’SI3YIOThCS TEK METOJOM 1HTEPBAJIIB, aJie
CepeJl HUX € TaKl, IKI MOXHa PO3B’S3yBaTH TPOXH palliOHATLHUM METOI0M, TaK
3BaHUM METOJIOM «3Miiikn». CyTh HOTO MOJSIrae B TOMY, III0 BCTAHOBJIIOIOTh
OJ13H, HaHoCsTH i1 Ha YKCIOBY NpsMY. JIIBYy 4acTHHY HEPIBHOCTI MO3HAYAIOTh SIK
¢yukuiro Bix x, Hanpuknan f(x). [lykaroTs KopeHi GyHKLII 1 HO3HAYAIOTh iX B
oOnacti Bu3HaueHHs. [Ipu npomy vrcna, siki IepeTBOPIOIOTH 3HAMEHHUK B HYJIb,
M03HAYaI0Th MIHIATIOPHUMU KOJIaMH, a HyJl (PyHKIIIT B pa3i CTPOroi HEpiBHOCTI —
TEX KOJIaMH, Y BUTIAJIKy HECTPOTOi HEPIBHOCTI — KPYy>KeUKaMHu. SKIO MOKa3HUK
CTEINEHs IPY MHOXKHUKY (x —a, )— IIapHE YKCII0, TO YKCIIO g, HA3UBAIOTH HYJIEM
MapHOi KpaTHOCTI. J{OIIJIbHO HA PUCYHKAX HYJI MapHO1 KPATHOCTI IMiAKPECTIOBATH.
[TounHarouM 3 TPaBOro BEPXHHOTO KPard MAEMO JIHIIO (TaK 3BaHy 3MiliK) ), 110
MPOXOJUTH Uepe3 yCi Mo3Ha4YeH1 B 001acTi BU3HAUeHHS TOUKH. [Ipu mpoxoKkeHHi
Yyepe3 TOUKH MapHO1 KPATHOCTI «3MiiKa» HE TIEPEXOUTh 3 OJIHIET YMCIOBO1
PsIMOT, a CIPSIMOBYETHCS 0 HACTYIHOI TOUKK. Haj iHTepBanoM, ae «3Miitkay
pPO3MIIIIeHa BUIIE YACIOBOT MPSIMOT, MUY Th 3HAK «1», a 16 HUKIE «—».
[IpointocTpyeMo cka3aHa Ha MPUKIAIAX.

Po3B’s13aTH HEPIBHICTH:

S -
x+1 x—-1 3x+1
Po3B'sa3anHs:
L1 _ 2 (3x+1)-(x—1)—(x+1)-(3x+1)-2-(x+1)-(x—1)20;
x+1 x-1 3x+1 (x+1)-(x=1)-Bx+1)
3x? =3x+x—1-3x" —x-3x—1-2x"+2 _ —2x'—6x
(x+1)(x=1)3x+1) 7 (e Dxe=1)3x+1)
—2x(x+3) 1 ZOX(—EJ; 1x(x+3) <0 (4)
(x+1)(x—1)(x+3j 2 (x+3j-(x+l)-(x—l)
x(x+3)

[Tosnaunmo f(x)=

(H;j(m)(x_l)'



x+l¢0, X#—,
3

x+1#0, |x=#-1,
x—=1#0. |x=#1.

OGnacth Bu3HauYeHHs D(f)=(—o0;—1)U (— 1;——} U [—%;lj U (I;+00).

Mykxaemo Hyi QyHKIIIT:

x=0, x=0,
x-(x+3):0—{ {
x+3=0. | x=-3.
- : +>
=3 & e | ' B X

3
OCKi7bKY HYJI TapHOT KPaTHOCTI (PYHKIIIT HEMA€, TO BUKPECTIOEMO TOCTIA0BHO
«3MI1IIKy», TOYMHAIOYH 3 BEPXHBOT'O NMPABOT0 Kparo, Yepe3 yci mo3HaueHi B 00acTi
BU3HAYEHHS TOUKH.
BpaxoByroun 3HaK HEPIBHOCTI (4), Y BIAMIOBIb 3aMMCYEMO YUCIOBI IPOMIKKH,
HaJl IKUMU CTOITh 3HAK «—».

Bignosige: (—o;-3]u (— 1;—%) u(0;1).

[TpaBuiio «3MiMKW» 3pydHilIe BiJ METOY 1HTEPBAJIiB THM, IO BiJMNajae
HEOOX1IHICTh BUOMPATHU 3 KOXKHOTO MPOMDKKY IO OJIHIN TOYIIl 1 00UKCITIOBATH
3HAYeHHs (PYHKIIII B LIUX TOYKaX.
X x=2 2
+ > :
x+1 x+1 x"—x+1

Po3B'sa3anns:
x x=2 2 X x=2 2
+— 5 >0; — + 5 - > 0;
x+1 x"+1x"—x+1 x+1 (x+1)(x —x+1) x —x+1
2 3 2
x(x x+1)+x 2 2(x+1)>0;_)x X +x+x-2-2x 2>0;

(x+1)(x2—x+1) (x+1 xz—x+1)
¥ —x?-4
- 2
(x+1)x? —x+ 1)
Po3kiagaeMo uncenbHUK x’ —x* —4 Ha MHOXHHKHU. HeBaxxko MNEPEKOHATHUCH, IO

YHCIIO 2 € KOPEHEM I[LOTO PIBHSHHSA, TOOTO x, = 2.

> 0.

x’+x+2=0, D=1-8=-7<0, xed.

X —xr—4|x-2 i
[e#t TpuuneH HaOyBa€ TUIIE TOAATHUX

x® —2x* x> x42

3HAYCHb.
xt-4 AHaIOr1YHO MOJKHA JOBECTH, 1110
-x2—2x x*—x+1>0.
2x—14
x4




(x—2)-(x2+x+2) x*—x+1
x+1)-(x? =x+1 >0 ><xz+x+2
(e+1)-( )

Toni

YTBOpUIach PIBHSHHS PIBHOCUJIbHE JAHIMN:
x=2

x+1

OJ3H: x+1#0, x#—1.

D(f)=(~o0:=1)U (= Lioo).

> 0.

+ + >
-1 - 2 %
Hynp ¢pynkuii x-2=0, x=2.
KopeniB napHoi kpatHocTi PpyHKIIii Hemae. [TounHaroun 3 BEpXHHOTO MPABOTO
Kparo, BUKPECITIOEMO "3MINKY".
Binnosigm: (—oo;—1)U(2;+0).
2 S
o tblot e o} e sf
(1+3x)-(x2 —x—6)

Po3B'si3anHs:
—(x2 —i—l)-(x—l)3 -(x—Z)2 -(x2 +2)2 -(x—3)5 -(x+3)5

3-(;+xj-(x2 —x—6)
(x2 +1)-(x—1)3 -(x—2)2 -(x—i-2)2 -(x—3)5 -(x-i—3)5

(H;j.(x_s)(ﬁz)

. x=3=#0,
OCKUIBKHT TO MOXKHA CKOPOTHUTH:
x+2#0

(x2 +1)-(x—1)3 -(x—2)2 -(x+2)-(x—3)4 -(x+3)5

1
X+—
3

< O|>< (— 3);

> 0.

> 0.

O6nacTh BU3HAYEHHS (—00;—2)U [— 2;—%} v [—%;3) U(3:+0), x> +1>0 TIpH BCixX
3HaYeHHAX X. Po3innMo 0OuIBl YaCTUHH HEPIBHOCTI HA (x2 + 1):
(x=1-(x=2) -(x+2)-(x=3) -(x+3)

1
X+
3

S + M
AN\ 2 -_.;.vl 2 3 X

BpaxoBytouu Toit ¢axr, mo 2 1 3 - Hyii napHocTi QyHKIIT, BUKPECITIOEMO
"3MiMKy".

Binnosiap: (—w;-3]u (— 2;—%} U[1;3) U (3;+0).

>0




(x2 —x—2)-(x2 +5x+6)3 -(2x+5)4
(x2 —2x—3)2 -(x2 —x—20)

<0.

Po3B's3anHs:
3acTocoByrouu TeopeMy BieTa, po3kiaaemMo KBaApaTHI TPUWICHA HA MHOKHHKH:
P —x=2=(x=2)-(x+1) x> +5x+6=(x+2)-(x+3); x*—2x-3=(x—3)x+1}
x?—x-20=(x+4)x-5)
Toni nana HEPIBHICTh MAaTUME BUTJISI:
(r=2)-(r+1)-((c+2)-(e+3)) -2 (x+25)° _

((x—3)(x+l))2 -(x+4)(x—5) ’
(x=2)-(x+1)-(x+2) -(x+3) -16 - (x +2,5)*
(x—3)2 -(x+1)2 -(x+4)-(x—5)

D(f)=(—o0;—4)U (= 4-1) U (=13)U(3;5).

Tak gk x+1#0, TO HA LIEM BUPA3 CKOPOTUMO:

(x=2)-(x+2) -(x+3)° -16-(x+2,5)*
(x—3)2 -(x+1)-(x+4)-(x—5)

Hymi ¢pyskumii x=2; x=-2; x=-3; x=-2,5.

\/f\/\/f\ e,

BpaxoByrouwn, 1110 yncia —2,5 1 3 € HyJISIMM TIApHOI KPaTHOCTI BUKPECTHOEMO
GMIHKY».
Bignosins: (-4:-3)u{-2,5}U[-2;-1)U[2:3)U(3;5).
(x2 —4)-()c2 —4)c+4)-()c2 —6)c+8)-()c2 +4x+4)- (x2 —4x+5)£ 0.
Po3B's13anHs:
Po3knanemMo Ha MHOKHUKH BUPa3H, IO 3HAXOAATHCS B IyKKaX:
X —4=(x-2)(x+2) x*—4x+4=(x-2); x*-6x+8=0, x,=2; x,=4.
X —6x+8=(x-2)(x—4) x*+4x+4=(x+2)"; ¥’ —4x+5=0; D=16-25=-9<0
x” —4x+5>0 mpu BCiX 3Ha4YeHHsAX x. Toi
(x=2)-(x+2)-(x=2) -(x=2)-(x—4)-(x +2)° -(x2 —4x+5)£ 0;
(x—2)4 -(x+2)3 -(x—4)-(x2 —4x+5)£ 0‘: (x2 —4x+5>
(r=2)" (x+2) - (x~4)<0; D(f)=(-o0so0).

Hyni ¢pyHKuii: x =2-napHoi KpaTHOCTI; x=-2; x=4.

B N
2NN x

<0;

<0;

2\

e[-2:2]ul2:4]
Binnosine: [-2;4]



(> —x—6) =6-(x> ~x=5)+6>0.
Po3B'sa3anHs:
BBenemo HOBY 3MIHHY ¢ = x” —x—6|+1; t+1=x?—x-5.
Tomi t*—6-(t+1)+6>0, t>—6t—6+6>0, t*~6t>0, t(t—6)>0, t=0, t=6-Hyi
byHKITI.

t € (—0;0] U [6:4+00).

BukopucroByroun 3aMiHy, 11ICTAHEMO CYKYITHICTh HEPIBHOCTEH:
xX’—x-6<0, |x*-x-6<0, [(x-3)x+2)<0,

Lz ~x—620. Lz ~x-12>0. {(x—4)(x+3)z 0.

Po3B'spkeMo KOXKHY HEPIBHICTh CYKYIHICTh METOJIOM ""3MINKH":

(x=3)x+2)<0

x € (~ ;3] U [4s+e0)
Bignosigp: (—w;-3]u[-2:3]u[4:4+0).

(x=1)-(x=3)-(x=5)-(x—=7)>0.

Po3B's3anHs:
[TepeMHOXXHMMO J1Ba KpaliHIX MHOXKHHKH 1 BA CEPEIHIX:
(x=1)-(x=7)-(x=3)-(x=5)= (x2 —7x—)c+7)-()c2 —5x—3x+15):
— (x> —8x+7)-(x* =8x+15) Toxi (x> —8x+7)-(x* —8x+15)-9>0. (4)
BBenemo HOBY 3MiHHY: x* —8x+7=1|+8, x* —8x+15=1+8.
HepiBaicTh (4) HaOyBa€ BUTTISALY:
t-(t+8)-9>0, > +8-9>0, t,=-9, t,=1.
HecnoniBanuii xim: 2 +8t—9=(t+9)-(t—1).
(t+9)-(1=1)=(x* —8x+7+9)-(x* =8x+7—1)=(x* —8x+16)- (x> —8x +6) =
=(x—4) -(x—4+\/ﬁ)-(x+4+\/ﬁ)

D=64-24=40=4-10.



X, :8_2m=4—m; X, =4+4/10.

2
Tomi (x—4) - (x—(4=+10))- (x+(4+~10))> 0.
[To3naunmo f(x)=(x—4) -(x—(4—\/ﬁ»-(x+(4+\/ﬁ»
Hynsamu uiei ¢pyHkuii € yucna:
x:4,x=4—ﬁ6,x:4+ﬁ6.

Po3B’s13yeMO HEPIBHICTh METOJIOM «3MIHKI.

LY VAN
4—J1_0W4+'~f1_0

Biamosigs: (— 034 — \/ﬁ)u (4 + '\/EH-OO)

IppaliioHaabH1 HEPIBHOCTI

[X 3py4HO PO3B’A3yBaTH METONOM iHTEPBAJIB.
Vx? +4x-5
x+1

<1.

Po3B'a3anns:
Vx*+4x-5 Vxt+4x-5-x-1
— 1«0 <0;
x+1 x+1
Vx? +4x-5-x-1

x+1
3HaiineMo o6nacth Bu3HaueHHs GpyHKii f(x):

x*+4x-5>0,
x+1=0.

[To3naunmo f(x)=

3a reopemoro Biera x, =-5, x, =1.

Toxi {(x—l)-(x—i—S)ZO, +
x#-1. 0

D(f)= (- 03-5]U[1:4e0) SNl

3uaiinemo Hyi GyHKii f(x): f(x)=0,

Vx2+4x—5—x—1:0 {Vx2+4x—5—x—1=0,{Vx2+4x—5=x+L

x+1 x+1#0.

x#-—1.

[TimHeceMo OOW/IBl YaCTUHU PIBHSHHS JI0 KBaIpaTy:
x2+4x—5:(x+0a
x+120,

{x2+4x—5:x2+2x+l,{2x—620,{x:i
x#-1.

x>-1. x>-1. x>-1.



R MM

3amTpuxy€eMo 061acTh BU3HaUeHHs QYHKIGT £/(x)

[To3HaunmMo B HiMl x =3 —HyJIb QYHKIII.

BiamiTiMo yTBOpeHi iHTEpBay i BU3HAYMMO 3HAaK QYHKIIT f(x) HA KOKHOMY 3
HUX:

J64-32-5+8-1 27+7 "y

f( ) —8+1 -7 n_u< >
2248-5-2-1 +f7-3 "
2 = = _ 0
f() 2+1 3 u+u< 2
15)= V25+20-5-5-1_+/40-6 _"+"
5+1 6 nyn

3amTpuxyeMo IPOMIKKH, Ha sIKUX (DYHKIlII HAOyBa€ BiJl’EMHUX 3HAUYCHb. Y
BIZIMOBIIb 3aMMILIEMO POMIKKH, Ha SKUX YTBOPHIIACH (SIJTMHKAY.

Bignosins: (—o0;-5]U[1;3)

€ BenMKa KUIbKICTh 1ppallloHAIbHUX HEPIBHOCTEMH, K1 TOLIJIBHO PO3B’s3yBaTH
HUIIXOM MEPEXOY 10 PIBHOCHIIBHUX CHCTEM 200 CYKYMHOCTEH CUCTEM MPOCTIIINX
HEPIBHOCTEH.

4\/x2 —-x—-6 <4\/x2 +3x+10.

Po3B'st3anns:
[limHeceMo 0OM/IBI YaCTMHU HEPIBHOCTI J10 4-T0 CTEICHS:

x> —x—6<x’+3x+10, |- | (~4) {x<—4,
x*—x-6>0. (x=3)-(x+2)=0. (x—=3)-(x+2)>0.

Ny

/ /1 - HHiil
= A T A X

Bignosine: (-4;-2]u[3;+0).

J2x—8>+/7—x.



Po3B'sa3anHs:
{2x—8 >7—x, {3x >15, {x > 5,

7—x20. x<7. x<7.

‘ U i) W~

5 7 =
Bignosine: (5,7}
Vadx—x* <4-x.
Po3B's3anns:

dx—x" <(4=x), [4x—x? <16-8x+x?, [-2x+12x-16<0}:(=2), [x*~6x+8>0,
4x-x*>0, x(4—x)20|-(—1), x-(x—4)<0, (x—4)x <0,
4—x2>0. x<4. x<4. x<4.

3a Teopemoro Bieta maemo: x, =2, x, =4, TOJ1 Ma€ MICII€ TaKka CUCTeMa
HEpIBHOCTE:

(x=2)-(x-4)>0,

X (x - 4) <0,

x<4.
Ha nam mormsia, Tyt gopedne rpadivHa UocTpanis po3B'si3yBaHHS CUCTEMU
HEPIBHOCTEH.

/Ny

y=x"—6x+8

aid
11

“ \“i\“_:‘_“\!‘:"}\*;".-

Binnosiap: [0;2).

Nx?—4x-12 >2x-3.

Po3B'si3anns:

(2x-3>0, (x>1,5, x215,
X —4x—12>(2x-3). | |x® —4x—12>4x? —12x+9. | |-3x" +8x-21>0}(-1)

2x-3<0, x <15, x <15,
x2—4x-12>0. (x=6)(x+2)=0. [(x-6)x+2)=0.

x>15, D=64-252<0, (x<L5,
3x? —8x+21<0. |[x>15. (x—6)(x+2)>0.



Y

Binnosine: (-w;-2]

(3—x)-V4+3x-x* >0.

Po3B'si3anns:

3_x>0’ x<37 x<3,
443x-x">0}(-1) |x*-3x-4<0 |(x+1)x—4)<0.

ANy
_ .2
y=x -3x—4

X

Biamosiae: (~1;3).
2
x°—=13x+40 <0.
Y19x —x*-78
Po3B'a3anns:

OckutpkH {/19x —x* =78 >0, TO
x> —13x+40<0,
{19x—x2 ~78> 0.
x* —13x+40=0 3a TeopeMoro Biera x, =5, x, =8, Toai x> —13x+40=(x—5)x—8)
—x*+19x-78=0, x*—19x+78=0, x, =6, x, =13.
x* =19x+78=(x—6)x—13)
Cucrema HEpIBHOCTEM MaTUMe BUTIIS!
{(x—S)(x—%B)SO, {(x—S)(x—S)SO, {(x—S)(x—8)S0

—(x* =19x+78)> 0} (1) |x*~19x+78>0 |(x-6)x—13)<0.



? _13x+40
y=x>-19x+78

Bignosine: (6:8]

3 \/—
—+2—-x<2.
Nx—=2
Po3B'si3anns:
— 2 —
[To3aaunmo ~2—-x =¢, t>0. Tomi %—t—2<0, %2”3<0,-(—1)

2
t +3t—3 -0, (t—l)t(t+3)>0.

t € (=3;0)U (I:4+00). TToBEpTAIOYUCH 0 3aMiHH, MAEMO:
~3<\2-x<0, V2-x20,xe@.

J2—x >1. IlizHeceMo 10 KBajparty:
2—x>L—x>—Lx<1.xeGaﬂ)

Biamosiae: (— ;1)



