


JIpo0oBoO-panioHabHI BUPA3H TA Ail HAJ
HUMHU. PanioHaabHI TA AP000BO-pallOHAJIbHI
PiBHSIHHA Ta HepiBHOCTI. CucTEeMH
PALIOHAJBLHHUX TAa JPO00BO-PALIIOHAIBHUX
PiIBHAAHb

[loHsATTS p1BHAHHA. JIIHIMHE Ta KBaJpaTHE PIBHAHHSA. J[MCKpUMIHAHT.
KBazparuuy TpU4JIEH Ta KOTO PO3KJIaJl HA MHOKHUKH.

Teopema besy. 3actocyBanHs cxemu [opHepa, K alropuTMy AUICHHS
MHOI'OYJICHIB Ta pO3KJjiaJ MHOIOWICHIB HA MHOKHUKH.

O3HaueHHs anreOpaiyHoro apo0y. JIpoOboBo-pallioHaIbHI BUPa3H.
[IpaBuna BUKOHAHHS 11 3 aJireOpaiyHUMM JPOOaAMHU.

MeTtoau po3B’ss3yBaHHS Ip0OOBO-paIllOHATBHUX P1BHSAHL. O0NaCTh
JOIYCTUMUX 3HAYCHb.

CucteMH palioHaIBHUX Ta APOOOBO-paIllOHAIBHUX PIBHSIHB.



IHOHATTSH PiBHAHHSL.

1. [Ilo Ha3uBatOTH PIBHAHHIM?
PIBHSIHHSI — 1I€ PIBHICTh JBOX (DYHKIIIH.

2. I11o Ha3MBarOTh KOPEHEM PIBHSIHHS?
KopiHb piBHSIHHS — 11¢ 3HAYE€HHS 3MIHHOI, 3a SIKO1

PIBHSIHHSI IIEPETBOPIOETHCS HA BIPHY YMCIIOBY PIBHICT.

3. SIK1 p1BHSIHHS Ha3UBAKOTh €KB1BAJICHTHUMM ?
ExBiBaJICHTHI (PIBHOCWJIbHI) PIBHSIHHS — 1I€ PIBHSHHS,

1110 MarOTh OJIHAKOB1 MHOKHHH KOPEHIB (3 OJJTHAKOBOIO
KPaTHICTIO).

4. SIke p1BHSIHHSA Ha3UBAIOTh OJJHOPIIHUM?
OnHopigHe piBHAHHS — PIBHSAHHS, Y SKOMY B IIPaBIi
YaCTHHI1 CTOITh HYJIb.



IHoHATTS PiBHAHHSL.

5. IIlo o3Ha4ae “po3B’ga3aTH PIBHSIHHS ?
Po3B’s13aTH PIBHAHHS — 3HANTH MHOKHHY MOTO KOPEHIB,

a00 MOKa3aTHu, IO iX HE ICHYE.

6. Uu Oynb-siKe p1BHSHHS MOXXHA PO3B’A3aTH?
Tak.

7. SIK1 ICHYIOTH CITIOCOOH PO3B’SI3aHHS PIBHSHB?
AHAJIITHYHUH TA rpapIYHUM.

8. II1o Take €kB1BaJI€HTHI IEPETBOPECHHS PIBHSHHS?
EKBiBaJICHTHI IIepeTBOPEHHS PiBHSIHHS — 1I€
IIEPETBOPEHHS, Y PE3YJIbTATI SIKUX OTPUMYIOTh
PIBHOCHJIbHE 10 BUX1JHOT'O PIBHSHHSL.



IHoHATTS PiBHAHHSL.

9. Uu MoKe p1BHSHHS MICTUTH OUIbIIE OAHIET HEBIOMOI?
Tak.

10. Uu Mo>kHa po3B’s3aTH PIBHSHHS, Y SIKOMY OLIbIIE OQHIET

HEB1JIOMOI?
Tax, BoHO MaTnMe O€37119 pO3B’° A3KIB.

11. SIK1 1CHY¥OTh THIIH PIBHSHB 3aJICKHO Bl

(PYHKIIIOHATBbHOI 3AJIEAKHOCT1 3MIHHO1?
AJredOpaiuHi, Apo0OBO-palliOHAJIbHI, IOKA3HUKOBI,

Jorapu¢mivyHi, TPMrOHOMETPHUYHI.

12. IIlo Take anreOpaiuHl pIBHIHHS?
AJreoOpaiuHe piBHAHHSA — PIBHSHHS, IK€ MICTUTh y CO01

IIOJIIHOM HEB1JIOMO1 (JIIHIMHE, KBaJIpaTHE, TOIIO).



JIIHIAHI pIBHAHHSA

y=ax+b=0
1. OnuH po3B’A30K:
b
X =—— a<( a>0
a
2. besid po3B’s3KIB: _
xeR,a=b=0 y=0
3. JKogHoro pO3B’A3KY: y=b

xeD;a=0;b=0




KBajaparHi piBHIHHSA
y=ax"+bx+c=0,a#0
ax"+a,x"" +..+a =a(x—x)(x—x,).(x—x,)

1. JIBa p13HUX IIHCHHUX

Kopefi:_b . B / v
* 2a o\ R
/
\

2. JKomHOro miucHOro
PO3B’S3KY.

3. JIBa oqHAKOBHX
OIMCHUX KOPEH1 (OAuH _

KOPIHb KPaTHOCTI1 2): X = Cyn
a



KBagpaTHUu TpUYJICH

ax’ +bx+c=a(x—x)(x—x,)

b\ b
ax2+bx+c=a(x+—j +|c——
2a 4q

Bepumaa (MakcumyMm 1pu a<0 ado MiHiMyM Iipu a>0):

2
—b b
X=——:; y=c :
2a da
. . ( b
Teopema Biera: X + X, =——
a
<
C
XXy =—.
k a




KBagparHuu TpU4JIeH

1. 3HaMIITh CYMy KOPEHIB YC1X KBaJpaTHUX TPUYJICHIB
Buny x~ + px —2016, ne p HabyBae ycixX MiINX 3HAYCHD Bifl
-100 mo 100?

@ b B I

0 100 -100 2016

2. Homy TOpIBHIOE BIJHOIIECHHS KOPEHIB KBaIPaTHOTO
PIBHSIHHS, KOC(DILIEHTH KOO IIOEAHAH] CI1BBIIHOIICHHSIM:

2b* —9ac=07?

A @ B I

1 2 3 4




MeToau po3B’SI3KYy ajJreoOpaiyHuxX piBHAHb

1. II{o cTtBepmKy€E TeopeMa beszy?
Ocraua Bia alIeHHa MHOrowieHa P(x) Ha (x-a) 1OpIBHIOE

f(a).

2. SIxoro Oyne ocTada Bif AUICHHS MHOrowieHa P(x) Ha
(x-a), 1€ a € MO0 KOPEHEM?

Hyus.

3. SIk Ha3UBAETHCS CIIOCIO IMBUIKOIO TIJIEHHSI MHOIOWIEHA
Ha (x-a)?
Cxema I'opHepa.



Cxema I'opaepa P(x):(x-a)

oxt+4x-1

T

X
Y CTOBIIUUK

@—XZ;‘LI')C—l P“I- | 1 I 1 I 4
— 2 .
x+4®+4x—1x+3x+16 a:4|11 3 I 16| 3
30 +12x oy
(62 41+(-1)  43+4  416-1
1
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MeToau po3B’sSI3KY ajredOpaiyHux piBHAHb

1. ITomryk KopeHs: piBHSAHHS METOJ0M Hia00py
BijibHMH YjIeH aJre0OpaivHoro piBHAHHS JOPIBHIOE

A00YTKY yCiX MO0 KOpPEHIB.
IiJ1i KopeHi PIBHAHHSA € JIVIbHUKAMHU BUILHOIO YJIeHA.

2. 3HM>KCHHS CTCIICHS PIBHSHHS: O1KBaJpaTHE PIBHSIHHS,
BUKOPHUCTAHHS 3aM1HM 3MIHHOI.

3. OcoONMBI TUIIN PIBHSHB!
" 3BOPOTHE PIBHAHHS (KOS(DILIEHTH CUMETPUYH1) HApHOIO

CTENEHS 2n NUIAXOM JUICHHS Ha X" Ta BBEACHHSAM 3aMI1HU

1
=X+ —
. X .
'3B0p0THe P1BHAHHA HEIIAPHOI'O CTCIICHA Ma€ KOP1Hb x=-1 Ta

[IJISIXOM JIUICHHS Ha (X+/) 3BOAUTHCS 1O 3BOPOTHOIO
PIBHSIHHS ITAPHOTO CTETICHS.



Bnpasu
a*—2a*+5a+26

a*-5a*+17a-13

1.

> PP+4p?+10p+12 p*~3p?+8p
p*—p*+2p+16 p*+2p+6

-2 (z+4P2-12 1
3. +-
6z +(z—2)? z3-8  z-2

z3+2z342244
'23-27242:-4

+
x%+4+3x* x*

xS

4(x‘+5x’+15x—-9 9) x?—4x+3x3-12

11\? 1\2 *
5. (x*—=7x*+1)"2 ((x’+—;) —14 (x+-) +77); o
X X

K

5



Bnpasu

4 1

bx+4+— (@x?-b?) -

p bx : b bx
"\ 2+(b2—4) x—2bx? (b+2x)*—8bx | 2

2 —1 —1 2~
7. (—-—’-'+4 L) : (n’ z +m? n); m=*./400, n=\/§.

n—1 m-—2 n—1 m-—2
2a*+a>+4a*+a+2
20 —a+a-2
a*—a*—2a—1 ‘ a*+2a3—a-2
a®—2a*+1 4 4
14—

ddz

8.

9.




Bnpasu

0 x3+4+5x*+3x—9

x}4+x*—-5x+3

x—3 x+3 x+6 x—6
= ———

11. + .
x—1 x+1 x+2 x-2

x241 x2-—1
12. =23
x—4 " x+3

2

3. = =(a+1)?
x—1




Bnpasu

b a
14. + =7
x—a x-b

x+2 x+6 x+10
[5. +——+——=6.
x+1 x+3 x+5§

T(x—2) (x-3) (x-—4)_*
C (2x—=T (x+2) (x—6)

- x2+6 2_ 5x \2
x?-4 4 — x?

16 2,




Bnpasu
18. (x+3)*~(x+1)>=56
19. 8x*+x3+%4x+8=0

x—2 x+2 x—4 x+4 28
20. — = +

+ —— i p——s
x—-1 x+1 x-3 x+3 15§

x3+x-5 3x
+ +4=0
X x4 x-5
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Bnpasu

(x~a)’+x (x—a)+x* 19

(x—~a)2—x (x—a)+x?

23.

24,

25.

4 . 5 ”
x3+4 x%*+5
1 1 1

x’+2_;’+3-1_2'

1 1 1

x(x+2) (x+17? 12

7

21 .
26. x“4+4x=6
x2—4x+10
xi+1 X
217. + =2,9
X x24+1

28. x24x+x"1'4+x"2=4

2 LTl
29, 4x 4 12x+ —+— =47

X X



30, y L
—y3=17

3 J&x—) xy=30,

(x+y) xy=120

x34+y3=17,
32.
xy (x+y)=-—2

{u +uv=185,
33,

2 +uv=10.



MHOKHHM Ta onepaiil HaJi HUMH.
PanioHayibHI TA IP000BO-paiOHAIBHI
HEePIBHOCTI Ta IX CUCTEeMHU

[TousaTTs MHOXKMHH. OO0’ €THaHHS, IEPETHUH Ta PI3HULA
MHOKHH.

IIOHATTS HEPIBHOCTEH Ta 1X BIACTHUBOCTI.

Po3B’13yBaHHs JIIHIMHUX, PAlllOHAJIBHUX Ta JIPOOOBO-
pallOHaJbHUX HEPIBHOCTEH. MeTo I 1IHTECpBallB.

CuctemMu alreOpaidyHuX HEPIBHOCTEM 3 OJHUM
HEB1JIOMHUM.



MHOKXKUHHU TA Iil HAJ HUMHU
1. IIlo Take MHOKMHA?

2. SIk1 MO’XHA BUKOHYBATH 11 HaJ, MHOKMHAMM ?

3. k1 MHOXXUHHU BH 3HaeTe?

4. Sy HEPIBHICTh HA3UBAKOTh OJHOPITHOKO?

5. SIx BUKOHaTH 00’ € THAHHS MHOXKUH?

6. AK 3HAUTU TIEPETUH MHOXKUH?

7. SIx BUKOHATHU BIOHIMAHHSI MHOXXUH?



IlepeTuH MHOKMH
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IlepeTHH MHOKMH

Hexait A - MHOKMHA BC1X AUIBHUKIB yucia 32, B -
MHOKWHA BCIX JTUIBHUKIB yucia 24. 3HaiT
IIEPETUH MHOXXUH A Ta B.

A=1{1,2,4,8, 16,32
B={1,2,3,4,6,8, 12,24}

C=ANB, C={1,2,4,8}.



CyMa (Oﬁ’ez[HaHHﬂ) MHOKHUH
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Cyma (00’€¢aHaAaHHSA) MHOKHMH

Hexait A - MHOKMHA BC1X AUIBHUKIB yucia 32, B -
MHOKMHA BCIX JUIBHUKIB YKcia 24. 3HAUTU CyMYy
MHOXKHH A Ta B.

A=1{1,2,4,8, 16,32
B={1,2,3,4,6,8, 12,24}

C=AUB, C={1,2,3,4,6,8, 12, 16, 24, 32}.



PizHMIIA MHOKHUH

A B

JlIonmoBHEHHSI MHOKHH
U
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PizHuus (I0MOBHEHH) MHOKHH

Hexait A - MHOKMHA BC1X AUIBHUKIB yucia 32, B -
MHOKWHA BCIX JTUIBHUKIB yucia 24. 3HaiT
PI3HMIIF0O MHOKMH A Ta B.

A=1{1,2,4,8, 16,32
B={1,2,3,4,6,8, 12,24}

C=A/B, C={16,32}.



PizHuus (I0MOBHEHH) MHOKHH

Hexait A - MHOKMHA BC1X AUIBHUKIB yucia 32, B -
MHO>KWHA BCIX JTUIBHUKIB Yucia 16. 3HaiT
PI3HMIIF0O MHOKMH A Ta B.

A=1{1,2,4,8, 16,32
B={1,2,4,8, 16

B=A; C=A/B=D,B; C={32}.



Po3B’s13aHHSI paliOHAJIBbHUX TA APO000BO-
PaliOHAJIbHUX HEPIBHOCTEMN

1. IIlo Take HEPIBHICTH?

2. I11o Ha3MBarOTh PO3B’A3KOM HEPIBHOCTI?

3. SIx po3B’s13aTH HEPIBHICTH THILY:

ax"+a,x"" +..+a >0

a(x—x)(x—x,)..(x—x)>0




Bnpasu

2. (x+1) B=x) (x—2)*>0.

1 3 .
— > ().
3x—2—x2 Tx—4-—-3x?

3.

3x2—-10x+3

: >0
x2—-10x+25

5. x—9x3+8>0

30



Bnpasu

x*+3x3+4x*-8
6. - <.

xz

3 25x—47 3
7. — < — |
6x2—x—12 10x—15 3x+4

2—x 1 —2x , , , |
Q > o 11 (x*+4x+10)2~7 (x*+4x+11)+7<0.
Coxd+x? x¥-3x2

1 2 1—2x
i — g —
x+1 x2—x+1 x3¥+1

9.

| 4 | 4
<

10. +— S——+———; .
x2—4 2x3+7x+6 2x+3 2x3+3x?—8x—12




