®OYHKUII, IXHI BITACTUBOCTI
TA 'PA®IKHA



BUOABHULTBO

PAHOK

) >\chopmyrnonTe O3HA4YeHHS YMNCIIOBOI (PYHKLII.

QQ HaBeniTb OCHOBHI NO3HAYEeHHS, NMOB A3aHi
3 YNCNOBOK (PYHKLIELD.



YucnoBoto hpyHKUiE 3 00NacTio BU3HaA4YeHHSI D Ha3MBaETbLCH
3anNexXHICTb, NPU AKi KOXXHOMY YUCITY X i3 MHOXWHM D (obnacrTi
BU3HAYEHHS) CTaBUTLCA Y BiANOBIAHICTb EOMHE YNCIIO .

3anucyloTb Lo BIAMOBIAHICTb Tak: y = f(x).

D(x) — obnacTb BU3HAYEHHS,

E(x) — obnacTb 3Ha4Y€eHb;

X — He3arexHa 3MiHHa (aprymeHT);
y — 3arnexHa 3MiHHa (pyHKLiq).

BUOABHULTBO
PAHOK



BUOABHULTBO
PAHOK

LLlo Ha3nBaeTbCs rpadikom pyHKLiT?




~ 'padpikoM pyHKLUII f HA3MBAETLCA MHOXMHA BCiX TOYOK KOOPANHATHOI
NIoWmMHM 3 KoopanHatamu (x; f(x)), Ae nepLua KoopanHata x
«npobirae» BCO 0bracTb BUSHAYEHHA PYHKLII, a gpyra koopanHata —
Lie BignoBigHe 3Ha4YeHHS PYHKLUIT f y Touli x.

M _—

f(x) /\/’

i

BMOABHMLITBO
PAHOK



BUOABHULTBO

PAHOK

Cdopmynonte o3HaYeHHA PyHKLIL:
>\ 3pOCTar40l Ha MHOXWHI P;

) >\ crnagHol Ha MHOXWUHI P.



PyHKUiA f(x) 3pocTaroya Ha MHOXUHI P, AKLWO NpU x; > X,
BUKOHYETbCSA HEPIBHICTb f(x;) > f(x,) Anga BCIX x € P, TOOTO
BiNbLUOMY 3HA4YEHHIO aprymMeHTa Bignosigae binblue 3Ha4YeHHSA
doyHKUIT (Npy 30iNbLUEHHI apryMmeHTa BiANOBIAHI TOYKM rpadoika
«NigHIMAKTLCSA»).

ypN  y=2x
f(xy)

f(x,)

0 X, X, X BMOABHULITBO
PAHOK



PyHKUIA f(x) cnagHa Ha MHOXMWHI P, SKLLO Npu x; > X,
BUKOHYETLCA HepiBHICTb f(x1) < f(x,) ANda BCiX x € P, TOBTO
BiNbLLIOMY 3HAYEHHIO apryMmeHTa BiAnoBigae MeHLWEe 3Ha4YEHHS
doyHKUIT (Mpn 36iNbLUEHHI apryMeHTa BiANoOBIgHI TOYKM rpadika
«OMYCKaTbLCA»).

BUOABHULTBO
PAHOK



BUOABHULTBO
PAHOK

Cdopmyrnonte 03HaYEHHS:
%< napHOI PYHKUIT;

@ HenapHoOI YHKLIT.



dyHKUIA f(x) napHa, gkwo f(—x) = f(x) ansa Bcix x i3 obnacrTi
BU3HAYEHHS (PYHKLI.

['padpik napHoOI PyHKLiT CUMETPUYHUI BIAHOCHO OCi opavHar.

y )\ y = x2

Sise 0 X d BUOABHMLTBO
PAHOK



®yHKUiA f(x) HenapHa, sKWwo f(—x) = —f(x) Anda BCix x i3 obnacrTi
BU3HAYEHHS (PYHKLUT.

[‘padpik HenapHoOI PyHKLIT CUMETPUYHUI BIAHOCHO NOoYaTKy KoopauHar.

AN \y = %
\
Fal—=Y
_*\%:x 0 X £>
M1 \ —f (x)

\ BMOABHMLITBO
PAHOK



BUOABHULTBO

PAHOK

AKi BNacTuBOCTI OYHKLIX 3aCTOCOBYIOTL 40
PO3B'A3yBaHHS PIBHAHb | HEPIBHOCTEN?

2



CkiH4yeHHa O[13

Akwo obnacte pgonyctumux  3HadeHb  (O3)
PIBHAHHSA (HepiBHOCTI abo cncteMn) ckrnagaeTbCs 3i
CKiIHYEHHOro 4mncra 3HayeHb, TO OJ1I9 PO3B A3yBaHHS
OOCTaTHLO NMepeBipUTU BCI LI 3HAYEHHS.

BUOABHULTBO
PAHOK



OuiHKa 3Ha4YeHb NiBOI Ta NpaBoOI YaCTUH
PiBHAHHSA

; 7\ Akwo noTpibHO po3B’saA3aT PIBHAHHA BUAY f(x) = g(x)

| 3’'acyBanocs, wo f(x) = a, g(x) < a, TO PIBHICTb MiX
NiBOIO | NPaBOK YaCTUHAMKU MOXITMBA TOAI U TiNbKK
ToAai, konun f(x) i g(x) oaHOYacHO OOPIBHIOKTHL a.

R

CyMa KinbKox HeBI EMHMX (PYHKLIN OOPIBHIOE HYITO
TOAI M TiNbKKU TOAI, KON BCI OYHKLIT OAHOYACHO
OOPIBHIOKTb HYMHO.

BUOABHULTBO
PAHOK



BukopuctaHHs 3pocTaHHA Ta cnagaHHA PyHKLUIN
1. MNigdbupaemo ogmnH abo aekinbka KOPEHIB PIBHAHHS.

2. loBoaAnMO, LLO IHLUMX KOPEHIB Lie PIBHAHHA HE Ma€E
(BUKOPUCTOBYHOYM TEOPEMY MPO KOPEHI PIBHAHHS abo
OLHKY NiBOI Ta NpaBol YaCTUH PIBHAHHS).

Teopema Npo KOPiHb PiBHAHHS

Ao B piBHAHHI f(x) = a dyHKuia f(x) 3pocTae
(cnagae) Ha OeaKkoMy MPOMIKKY, TO Lie PIBHAHHA MOXe
MaTu He OinbLU HiXK OQMH KOPiIHb HA LibOMY MPOMIXKY.

BUOABHULTBO
PAHOK



BUOABHULTBO

PAHOK

QQ Cdopmynonte 03HaYEHHS
KOPEHS n-20 CTENEHS.

;< Aka obnactb g4onyCcTUMmMX
3Ha4YeHb KOPEHHA n-20 CTENEHA?



; 7\ KopeHeM n-20 cTeneHs 3 4Yucra a HasMBaETLCA Take YUCno b,
n-" CTeniHb AKOro AOPIBHIOE a.

; 7\ ApndpmMeTUYHUN KOPiHb — HEBIJ EMHE 3HAYEHHS KOPEHS.

?K/a icHye Tinbku npu a = 0 (k € N) ;
2k+1/a icHye npu Byab-akux 3HadyeHHsax a (k € N).

BMOABHMLITBO
PAHOK



BUOABHULTBO

PAHOK

CdopmyrntonTe BracTMBOCTI KOPEHS n-ro CTENEHS




BriactTmuBoCTi KOpeHs n-ro creneHs

1. Akwo n = 2k + 1 — HenapHe 4uncno, To
2k+VTa = _2k+W;
It a = 2"*'11/012k+1 = q.

2. Akwo n = 2k — napHe 4yucno, To

Var = Vazk = |a.

BUOABHULTBO
PAHOK



BrnacTuBOCTI KOpeHs n-ro creneHs

Ona poBinibHUX 3HayeHbnik M€ N,n# 1,k € N)
3.MNpna=0 Y&a="a.
4.Mpna =0 (Ya)* = Vak.

5.Mpna >0,b>0 Yab = %a- Vb.

BUOABHULTBO
PAHOK



BrnacTuBOCTI KOpeHA N-ro creneHs

na_ﬁ
6.Npna >0, b>0 \/%—%.

k .
7.Mpna =0 YVa™ = "Va™k — ocHOBHa BNacTuBicTb
KOpEHS.

8.Mpua =0,b =0, akwo a > b, 70 Xa > b.

BUOABHULTBO
PAHOK



BUOABHULTBO

PAHOK

Axkun Burnag mae rpadik QyHKUii y = V/x ?

V/Illl’l'lll/lll”l’ll’ll/

4
z /
/ /\7‘ ;
4
y/ 4
/ 2
/.

AT TITTE 7 /> s




’@‘ Mpadik byHKUiTy = /x (n € N, n = 2)

n —napHe (n = 2k, k € N)

n — napHe (n = 2k+1, k € N)
y A
y=2k+\1/;
it
Z -
01 X
-1

BMOABHMLITBO
PAHOK



BUOABHULTBO

PAHOK

Aki BNacTuBOCTI Mae PyHKLIS

y="4x?

A



BnactuBocTi doyHKUiT y = 3/x (n — napHe)

1. ObnacTtb BU3HAYEeHHA — [0; +0).
2. ObnacTtb 3Ha4YeHb — [0; +0).

3. Hanbinbworo 3Ha4YeHHs He Ma€; HauMeHLUe 3Ha4YeHHA y = 0
(npn x = 0).

4. Hi napHa, Hi HenapHa.
5. 3pocTae Ha BCir 06nacTi BUSHAYEHHS.
6. NpomMixkkn 3HakocTanocTi: npn x > 0 3HayeHHda y > 0.

BMOABHMLITBO
PAHOK



BnactuBocTi pyHkUii y = \/x (n — HenapHe)

1. ObrnacTtb Bu3Ha4YeHHA — R.

2. ObnacTtb 3Ha4yeHb — R.

3. Hanbinbluoro i HAaMMeHLLIOro 3Ha4YeHHsI HEe Mae.

4. HenapHa.

5. 3pocTae Ha Bcir 06nacTi BUSHAYEHHS.

6. Npomixkkn 3HakocTanocTi: npu x > 0 3Ha4YeHHA y > 0
npn x <0 3HavyeHHA y < 0.

BMOABHMLITBO
PAHOK



BUOABHULTBO

PAHOK

CdopmynonTe 03HaYeHHS ippaLuioHaribHOro PiBHAHHS.




PIBHAHHSA, Y AKX 3MIHHA MICTUTbLCA Nig 3HAKOM
KOPEeHs, Ha3nBalTb ippauioHanbHUMM.

BUOABHULTBO
PAHOK



BUOABHULTBO

PAHOK

HaBepniTb crnocobu po3B’a3yBaHHS ippauioHanbHMX
PIBHAHbD.




Cnocobu po3B’si3yBaHHA
ippauioHanbHUX PiBHAHb

1. 3a gonomMoroto NigHeceHHsA 060X YaCTUH PIBHAHHS
00 OOHOro CTEeneHs

R
R

[Mpn nigHeceHHi 060X YaCTUH PIBHSAHHS OO HEMapHOro
CTeneHs o4epXyemMo pPiIBHAHHS, PIBHOCUIIbHE 3aJaHOMY
(Ha noro OL13).

[Mpn nigHeceHHi 060X YacTUH PIBHAHHA OO0 NAapHOro

cTerneHa MOXYTb 3’ ABUTUCSH CTOPOHHI KOPEHI, AKi
. . . BHUOABHULITBO
BiZCilOIOTb NEepEBIPKOLO. PAHOK



Cnocobu po3B’sA3yBaHHSA
ippauioHanbHUX PiBHAHb

2. 3a JOnNoMorow 3amMmiHu 3MiHHUX

& AKLWO 0 piIBHAHHA 3MIHHA BXOAUTb B O4HOMY | TOMY
camMoMy BuUrNsal, To 3py4vyHo BignoBsigHUM BMUpas 3i
3MiHHOIO MO3Ha4YnUTU OOHIED BYKBOIO (HOBOLO
3MiHHOHO).

BUOABHULTBO
PAHOK



BUOABHULTBO

PAHOK

CdopmyrntonTe 03Ha4YeHHS CTeneHs 3 palioHanbHUM
MOKa3HMKOM.




CteneHem 4ucna a > 0 i3 pawioHanbHUM NOKAa3HUKOM

m .
r=—,[e m— uine 4ncro,

a n — HaTtyparnbHe yncno (n > 1), Ha3mMBaeTbCH YUcno Va™.

BUOABHULTBO
PAHOK



BUOABHULTBO

PAHOK

CdopmyntonTte BracTMBOCTI CTENEHS 3 palioHanbHUM
NOKa3HMKOM.




BrnacTtuBocCTi cTeneHs 3 pauyioHarIbHUM
NOKa3sHUKOM

[Onsa 0yab-sknx pauioHanbHUX Ynucen ris T1a oyab-
AKX goAaTHUX Yncen a i b BUKOHYOTbLCA PIBHOCTI:

1) a"- a® = a’ts:
2)a":a®> =a'
3 ()=t

4) (ab)"=a"b",

9 (5) =5

BUOABHULTBO
PAHOK



BUOABHULTBO

PAHOK

CdopmyntonTe 03HaYEHHST cTeNeHEBOI OYHKLT.




PyHKUiA BUAY vy = x%, ae a — byab-sike OiNcHe 4Yncno,
Ha3nBaETbLCH cTeneHeBOK (PYHKUIELO.

Oco6nueuii Bunagok: akwo a =0, Toy =x° =1 (npu x = 0)

y=x°

F
e

=
x

BMOABHMLITBO
PAHOK



BUOABHULTBO

PAHOK

CdopmyrnonTe BacTMBOCTI CTENEHEBOI OYHKLII.




BnactuBocTi cteneHeBoOI (pyHKUil y = x“

a — napHe HaTyparnbHe Y1Ccro

y y=x"

neiN
1. Obnactb BU3Ha4eHHa — R. =
2. O6nacTb 3HaYeHb — [0; +). 0 X

3. lNapHa.
4. Cnagae Ha npoMixKy (—oo; 0], 3pocTae Ha

rlpOIV“)l(Ky [O’ +OO)' BUOABHULTBO
PAHOK



BnactuBocTi cteneHeBoOI (pyHKUil y = x“

a — HenapHe HaTypanbHe Y1CIo

yh y:x2n+l
neN

1. ObnacTtb BU3Ha4YeHHsa — R. 0 X

2. Obnactb 3Ha4yeHb — R.
3. HenapHa.
4. 3pocTae Ha BCin obrnacTi BU3Ha4YEeHHS.

BUOABHULTBO
PAHOK



BnactuBocTi cteneHeBoOI pyHKUil y = x©

a — HenapHe Big eMHe 4YnCno

1. Obnactb BU3HauYeHHa — x = 0. ——~._ |0

2. ObnacTb 3HayeHb — y + 0. }
3. HenapHa.
4. Cnagae Ha KOXXHOMY 3 NpoMiKKiB (—oo; 0) i (0; 4o0).

BUOABHULTBO
PAHOK



BnactuBocTi cteneHeBOI pyHKUiT y = x©

a — NnapHe Big EMHE 4YnNCIo 1
 .—2n
Y=% "=
y A x
} i\ neN
AN
1. O6nacTb BU3HAYEHHS — x = 0. — 0 —>
X
2. ObnacTtb 3HayeHb — (0; +o0).
3. lNapHa.

4. 3pocTae Ha NpoMiXKy (—oo; 0), cnagae Ha
npomMixKy (0; 4+o0).

BUOABHULTBO
PAHOK



BnactuBocTi cteneHeBoOI pyHKUil y = x©

y A\
a — Heuine gogaTtHe YmMcno O<a<1
=
(0] x
y AN\
1. ObnacTtb BU3Ha4YeHHA — [0; +0). o>1
2. ObnacTtb 3Ha4yeHb — [0; +0).
3. Hi napHa, Hi HenapHa. >
0 x

4. 3pocTae Ha BCin obrnacTi BU3Ha4YEeHHS.

BUOABHULTBO
PAHOK



BnactuBocTi cteneHeBoOI pyHKLil y = x©

AEEERENES A
a — HeLine Big eMHe Yncno Y

1. ObnacTtb BU3HayeHHs — (0; +o0).

2. Obnactb 3Ha4yeHb — (0; —o0).

3. Hi napHa, Hi HenapHa.

4. 3pocTae Ha BCin obrnacTi BU3Ha4YEeHHS.

BUOABHULTBO
PAHOK



BUOABHULTBO
PAHOK

baxaro ycnixiB!



