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IHocesawaemca namamu
3acaymxcennvix ywumeneii Poccuu:

Bopuca I'epmanosuua 3usa
Hocupa Arosnesuna Bepebeiiuvura
Apona Pyeumosura Maiizeauca
Taucuu Heanosnovt Kypcuw
Baradumupa Jleonudosuva Havuna

IIpexncuoBue

Ilpepnaraemas cepusi KHUT afPeCOBaHa IMUPOKOMY KPYry yUall{UXCs
CpeIHUX UIKOJI, KJIACCOB M IIKOJ C YIrIyOJeHHBIM H3yYeHUeM
MaTeMaTUKH, a0UTypPHEHTOB, CTYNEHTOB IlefarorudecKMx BY30B,
yaureseu.

KHurun Mo)KHO MCIIONB30BaTh KAK CAMOCTOATE bHbIE YUeOHbIe T0Co0us
(camoyuurenmn), KaK 3aJaYHHUKH II0 JAaHHOH TeMe M KakK COOPHUKU
IUIaKTHUeCKUX MaTepHasoB. Kaskaas KHura cHabKeHa IIporpaMmoit
JJIEKTHBHOI'O Kypca.

[Iasi yuamiuxcsi MOXKHO IIPEAJIOKUTH CJIAeNYION[YI0 CXeMy pPabGoThI:
MPOYUTAB BCTYILJIEHHE U PACCMOTPEB MPUMEPLI PEIleHusl, CaMOCTOs-
TeJbHO PeliaTh TPEHUPOBOUHBIE PAGOTHI, 3aT€M IIOCMOTPETH PEeIeHUS
U, OCMBICJIUB ¥MX, [IOIPOOOBATH PEIIUTh MPOBEPOUYHBIE PAGOTHI, IPO-
BepAd WX DPEIIeHUA 110 KHUTEe U T.J.

KHUIMI MOMHOCTHIO MOAXOAAT IJISA CAMOCTOSATEIBHOI'O OBJIALEHUS TOM
NJIY MHOW TeMON M pacCuMTaHbl HA IOCJeNOBATeIbHOE 00yUYeH’e OT
HAYaJbHOI'0 YPOBHS A0 YPOBHSA, HEOOXOAUMOTrO abHUTypPUEHTAM.

g yunrenel aTH KHUTY HPEOCTABISAIOT IMUPOKUHA BLIOOD IIPUEMOB
¥ MEeTOZOB paboThI:

910 MOTYT OBITH 3aMAHUA YUAIUMCA AJS CAMOCTOATENHHON pPabOoThI
C MOCJeAYIOIUM KOHTPOJIEM YYUTENs.

Bo3MOMKHO MCIIONB30BAHUE KHHUI'U Kak 3aJa4YHUKa nad paﬁOTI)I
B KJjlacce M OJasdA JOMAaUITHHX 3&}13.1—11/1171.

It nocodus nageanbHO IMIOAXOOAT B KadeCTBe MaTepuasa AJsda
IIOBTOPEHHUS NapajlyIeJNbHO M3YYEHHIO APYIruX TEeM B IIKOJE.

Tlogbop MaTrepmajia II03BOJIIET CYIeCTBeHHO AuddhepeHIupoBaTh
YPOBeHb TPEOOBAHWM K ydalluMCA HPU MPOBEACHUM KOHTPOJLHBIX
M 3aUeTHBIX pPadoT.

VYpoBenb cHOKHOCTH UM 00beM MaTepuasia B KHUIrAX cepuu, 6esy-
CJIOBHO, U30BITOUEH, ¥ YUUTEJIb JOJKEH CaM BBIOUPATH CJIOKHOCTH
u 00'beM MaTepuasa B COOTBETCTBUU C BO3MOMKHOCTAMMU YUAIUXCS
U 3aJavdaMy, CTOAIUMU Iiepel HUMU.

A. X. IITaxmeiicTep



IIporpaMmma 3JIeKTHMBHOTO Kypca AJA yd4amuxcsa 7-8 Kiaccos
(25 ypoxos).

NeNg HasBauue TeMbI
ypoxos | B ckobkxax ykasaHbl HOMepa 3aJaHUM

1-4 Anrefpanyeckue BHIPAKEHUT

M peiicTBug HAM HMMHU (cTp. 5—25)

IIpaxTuxywmsr! 1, 2, 3, 4.

TpenupoBounble padors! 1, 2 (o BeIOOPY IpernogaBaTessd).
Tpenuposouynas padora 3 (2, 8, 12, 14, 16).

IIposepounas padora 1 (3, 6, 8, 10).

5-9 Pasnoxenue na muoxurenu (crp. 26 —39)

IIpakTurkyms! 5, 6.

TpenupoBounasi pabora 4 (1(1, 3, 5, 7, 8); 2(3, 6, 8)).
IIpakTuxkym 7.

TpenunpoBoynas padora 5 (1(2, 5); 2(2, 4); 3(8, 4, 5); 4(4, 6)).
IIposepounas pabora 2 (1(4, 5, 6); 2(1, 5); 3 (4, 6)).

10-17 | Deiicteua ¢ gpobamu (crp. 40 —79)

IIpaxTuxym 8.

Tpenuposourasi pa6ora 6 (1(3, 5); 2(4, 6)).
Tpeuuposouynas pa6ora 7 (1o BeIGOPY IIperoxaBaTels).
IpaxTuxym 9.

Tpeuuposousas pa6ora 8 (2, 4, 8, 10).

IIpaxTuxym 10.

Tpeuuposounasi pabora 9 (1, 6, 9, 10).

TpenupoBoursie padora 10, (o BHIOOPY mpenomaBaTesis).
ITpakTuxkym 11.

Tpeuwuposounas pa6ora 12 (1(1,4); 2(3); 3(4, 5); 4(2, 6)).
Tpenuposounas pabora 13 (1(4, 7, 8); 2(4, 8); 3(1, 5, 8)).
IpaxTuxkym 12.

Tpeuuposounas padora 14 (1, 4, 7, 10).

18 - 25 | Pemrenme 6oaee caoxHbIx mpumepos (ctp. 80—118)
IIpaxkTuxym 13.

TPpeHupOBOUYHbIE KAPTOUKHU:

24,8); 3(1,6,7); 42,5, 8); 6(@,8,10); 7@, 6,9, 10).
3ayeTHBIE KAPTOUKM:

1(2,5,9); 3(2,10); 7@, 6); 82, 3,17, 8).

IIporpamma paspafoTaHa 1o MaTepuajaM KHUTH W alrpoOupoBaHa Ha
IpaxTuKe 3aciayskeHubiM yyurenem P® E. B. Jlusmivuem.



Anrebpanyeckne
BblpaXXeHna 1 JencTBmd
Had HAMW

Onpenenxenue 1
Jucnosvim 6blpaiceHUeM HA3bLBAEMCA COeJUHeHUe YUCea 3HA-
Kamu Oelicmaeuil u cKodKamu.
Ecau, coonrodas npunamotii nopadorx, 6binoOJHUMb YKA3AHHbBLE
deilcmeus, mo NOAYLUMCS YUCRO0. MO HUCLO HA3bLEAECMCA
YUCNO6BLM 3HALEHUEM IMOZ0 LUCLOB020 BbLPANCCHUSA.
83 9 7

54 :

—+ 2 — =
IIpumep 1. 130 13 1 2) eCTh UUCJIOBOE BBIpaXKeHue,

a 4ucCJo 0,9 — 3Ha4YeHle YHUCJOBOIo BBEIPDAXXEHUI.

Onupenenenune 2
Anzebpauvweckum @GuipaxeHuem HA3bLBACMCA COeQuHeHUe

yucen u OyKe 3Haxamu Oeiicmeuil u cKoOKamu.
a
Ilpumep 2. 2a — 3 (a+3)-4 — anrebpauueckoe BBIDaKEHUE.

Eciam BMecTo GYKBBI IOACTABUTH YMCJIO M BBIYUCIUTL 3HAUE-
HUe YHCJIOBOrO BBIPAYKEHHUA, IMOJYYUBIIErOCA IIPU 3TOM,

TO 3HAYEHME YKCJIOBOTO BBHIPAKEHUA W €CTh 3HAUEHUe
anre0panyecKoOro BHIPAYKEHUS IPU JaHHOM 3HAUYEHUU OYKB.

B npumepe 2 nyers a = 3, Torga 2-3—%-(3+3)—4=—4, T. €.

eciu a =3, To —4 — 3HaUeHUe anredPaMyUeCKOro BBHIPAKEHUS.



6 AnrebpayyecKre BHIPAYKEHUA U JeHCTBUSA HAJ HUMU

Hpaxmuxym 1

1. Jano Beipakenue 20 —3a (4—a)+15.
BrlunciuTe ero 3HadyeHue IIPU:
a) a=-1;
6) a=05.
Pemtenwue. a) IIycts a = -1 , Torza
2-(-1)-8-(-1)(4-(-1))+15=-2+3-5+15 = 28.
6) IIycms a = 0,5 , Torga
2-0,5—3-0,5~(4~—0,5)+15 =
=1-156-3,5+15=16-5,25=10,75.

2. Boiuuciure 3HayeHHEe ajredOpanvyecKmX BBIPAYKEHMUI:
a) (p+0,6)(p-06). pu p=0,2
Pemenune. Ilpu p = 0,2 umeem
(0,2 + 0,6) . (0,2 - 0,6) =0,8- (—0,4) =-0,32.
Hrak, —-0,32 — 3HaueHme ajire0OpamyecKoro BLIPAKEHUSA
npu p=0,2.

1

2 2
6) k+§(k—§). HpI/I k-—g

1
Pemenwne. Ilpu k = 5 UMeeM

1.2 1 2y 121 22_ 11 4_ 1 1_
"6 3

b

S| =

+ ==+
6 3 6 36 33 6 9 9
HO 3aIMCHIBATH 9TO MOYKHO HHAUe, Iojaras
2 2
f(k)=F *3 (k _5)’ rae f(k) — obosHaueHue

aJredbpanyecKoT0 BBIPAYKEHUS, B KOTODOM
MCIOJIb30BaHa OYKBa k ;

1
f (E) — 3HaueHNe aJred0pamuecKoro BBIPDAYKEHUS

1
k=—.
npu 5



IpakTuxym 1 7

B) 2x +3y —5. Ilpu x:—%; y=-3-

1 1
Peurenune. llpun x = -—5; Y= -3 uMeeM

1 1
2‘(-§)+3.(—-3-)—5..—1—1—5_—7.

3ammcaTh 9TO MOYKHO TOMKe MHAYe: TaK Kak 3IecCh IBe
OykBBI (IIepeMeHHbIe), TO

1 1
f (x, y) =2x+3y -5, 3gauur, f (—E’ —5) =-7.
3mecy f(x; y) — obosHaueHMe anredOpPamIecKoOro BEIpaKe-

HHUA, B KOTOPOM HCIIOJIB30BAaHBbI 6yKBI>I X uny.

r) f(x;y)=2x"-3y’. Tlpn x=-1; y=2.

Pemenwme. Ilpu x = -1; Yy =2 umeeMm
f(-12)=2-(-1-3-22=2.1-12=-10.

f (—1; 2) =-10 — 3HaueHue aJaredPaMUYECKOT0 BHLIPAYKEHUS
npu x=-1u y=2.

n) f(x)=@2x—-x%) (x+3). Ipu x=3.

Pemmenune. IIpu x = 3 monydum
f(3)=(2-3—32)(3+3)=(6—9)-6=—18,

T.e. f(3)=-18.

e) f(t)=@+3)(t-2)(t+2). pm ¢t =-1.

Pemenue. Ilpu ¢t = -
) =(-1+3)(-1-2)(-1+2)=2-(-3)-1=-6,

T.e. f(~1)=—6.



8 AnrebpanuecKue BBIDAMKEHUSA U AeUCTBUA HAJ HUMU

Tpenupoeournasn paboma 1

1. Tano Beipaskenue 3b—2b (8 -b)+12.
BelunicauTe ero sHaueHWe IpU:

a) b=-2;06) b=1,5;B) b=~—

| oo

2. BoruncanTre 3HaueHre ajaredpanmuecKuX BBIPAYKEHMH:
a) (22-0,8)(2k+0,8)+0,9% npu k=-0,4;

4 (3
0) t+g(z—2t) npu t =0, 25;

B) (3a+4)-2a-6(a+2)(a+1) mpn a=-1,2;

r) 3x —4y +5 npu x=1—§-, y=—2—;-;

) 4.22—5y2 mpu z=-1,5, y=14.



TpenuposBounasa pabora 1 9

Pewenue mpenupoéoinoi pabomot 1

1. Taso Beipaskenue 3b—2b (3 —b)+12. O6osHaunm 5TO
Boipaskenue [ (b)=38b-2b(3-b)+12.
a) Berumecaum ero sHauenme npu b = -2
f(-2)=38(-2)-2(-2)(8-(-2))+12=-6+4(3+2)+12=
=-6+4-5+12=32-6 = 26.
6) Ilpu b=1,5
f(1,5)=8-1,5-2-1,5(8-1,5)+12=4,5-3-1,5+12 =
=4,5-4,56+12=12. '

4
RS N
4 4 4 4
=-—2+~3— 3+§)+12_ 21+§-E 12—9§+§§_
4 2 4 4 2 4 4 8
—93,55.143,5_ 1485 _ 141 _453
4 8 8 8 8

2. Boluncaure 3HaveHne anredparyecKmMX BBIPAYKEHUMN:

a) ano seipaxenue (2k—0,3)(2k+0,3)+0, 9k O603-

gHauum sro Beipaxkenue f (k) =(2k-0,3)(2k+0,3)+0, 9%
Breryucaum ero sHauenue npu k = -0, 4

f(-0,4)=(2(-0,4)-0,3)(2(-0,4)+0,3)+0,9(-0,4) =
=(-0,8-0,3)(-0,8+0,3)-0,36=-1,1(-0,5)-0, 36 =
=0,55-0,36=0,19.

6) [ano BHIpakeHUme t+§ (g—— Zt). OGo3HauuM 3TO BbIpA-

JKeHme f(t)=t+%(—i——2t).

Brruncaum ero smavenne mpu ¢ =0, 25



Anrebpauyeckue BHIPAXKEHUSA M JEHCTBUA HaJ HUMU

7(0,25)=0,25+0,8(0,75-2.0, 25) =
=0,25+0,8(0,75-0,5) =
=0,25+0,8-0,256=0,256+0, 2=0, 45.

B) ITano Buipasxenue (3a+4)-2a-6(a+2)(a+1).

O6o3HauUMM 5TO BBIpAKEHUE

fla)=(3a+4)-2a-6(a+2)(a+1).

Beruucaum ero smadesue upu a = -1, 2
F(-1,2)=(8(-1,2)+4)-2(-1,2)-6(-1,2+2) (-1,2+1) =
=(-3,6+4)(-2,4)-6-0,8(-0,2) =
=0,4(-2,4)-4,8(0,2) =-0,96+0, 96 = 0.

r) HaHo BeIpakeHme 3x —4y +5.

OGosuauum sTo BRIpaXKenue [ (x;y)=3x—4y+5.

2 1
Breraucium ero sHadyeHwe npu x =1 34 Y= -2 5

f(1%;az%):3.12-4-(-2%)+5=3-§+4.%+5=

=5+2-5+5=20.

x) dano Beipaskenue 422 —5y2.

O6Go3HauuM 5TO BeIpaskenue [ (z; y) =42 - 5y2 .
Briuucium ero smauenme npu z2=-1,5 u y=14

f(-1,51,4)=4(-1,5)°-5(1,4)"=4-2,25-5-1, 96 =
~9-9,8=-0,8.



TperupoBounasa padora 1 11

INonarue apodom

Onpengexenune 3

a o
3anucey suda e 6 Komopoil @ u b — yucaa unru 8vlpalNceHus,

Has3vieaemces dpobovio. Ilpuvem 8viparxeHue a HA3bLEACMCA
yucaumenem 0pobu, a evipaxcenue b — 3namenamenem 3moil
dpobu.

IIpumevanns:

a
Ecnu a u b — uwucaoBBIe BHIPAsKeHHSA, TO T YHCJA0BaAA
Ipo06b. e

2°-3:4 yucaoBas Apobb
322.5 )

Ecim a u b — anredpanyeckue BuIpaskeHus: (UK XOTS OBl

IIpumep 3.

a
ONHO M3 HUX), TO Pl ajrebpanveckasa ApoOk.

Hp“Mep 4_ w
5a” +4

— aJsrebpamyeckas JpoOb.
Brnumanue! Ecou 3HaueHre 3HaMeHATeJsI JPOoOU PaBHO HYJIIO,
TO APOOL He ompeAesieHa WY He UMEeeT 3SHAUCHUs, WU He cyIie-
CTBYET.

IIpumep 5. ;; ; 2 . Beigcaure, Ipu KakKux X ApoOh cyie-
CTBYET.

Tark KaK opu x = -3 2-(—3)+6:0; 2¢+6=0,

TO Ipu X = —3 Apodbh :i; He oIlpejeJieHa WUJIHN He CyIle-

CTBYyeT.



12 Anre6panuecKue BHIDAYKEHHUS U JeHCTBUA HAaJ HUMK

IHpaxmuxym 2

BrrumcanTe 3HadueHme Opodu:

f(x)=;z;§ opu x=1.

4.1-3 1
1)= , T.e. 1)==.
F)=5o e F1)=3
3mecy f(x) — obosnaueHue anrebpanueckoi npobu,
B KOTOPOM HCIIOJIb30BaHa OyxkBa x; f (1) — 3HaUYeHHe

anrebpamyeckoit gpodu npu x =1.

9 2a — 3b .
2a + 4b
a)yopu a=2, b=3;
) apu a =6, b=-3.
Uraxk, f(a;b)= 2a - 8b , the f(a;b)— obosHauenme
2a + 4b
anredpamuyeckKom nApobu, B KOTOPOM HCIIOJIb30BAHBI
6yxBsl a u b; f(23) — sHauenume xpoGu
npu a=2 u b =3.
- 2-3- 5
a) £(238)= > i3 e f(2,3)———1—6—,
6-3. —3) 21
) £(6-3) 2~6+4~(—3) ve f(6-8)=73
Urak, nipu a =6 u b =-3 npodp He omnpefesieHa UIU He
CYILIeCTBYET.
2x%- 8x + 1
3. f(x)= o Tae f (x) — oBosnauenue
anrebpamuecKkoil Apobu, B KOTOPOM HCIOJIH30BaAHA
OykBa Xx.

BoiunciuTe 3HaueHuwe APOOW IPH
a) x=1; B) x =2;
6) x=0; r) x=-3.



IIpakruxkym 2 13

a)f@)——ifgfii 2-0;5 7(1)=0.

Onpenenenne 4

3HaueHue nepemeHHOU ULU Heu38eCmHO020, npu Komopoi (kKo-
mopom ) evLpasicerue 00pau,aemcs 8 Hojib ULU PABHO HYJILIO, HA-
3vi86aemcs KopHem (UnU HYnem) 6oL PAHCEHUS.

B gmamHoM ciyuae X =1 — KOpeHb BHIDAXKEHHS, T. €.
a) f(1)=0
2:0°-3.0+1 1
O F(0)="G g =%
. 2— .
B) f(2)=——2—22§—42——+—1=%, T.e. Ipu X = 2 Apobb

He oIipenesjieHa MJHN He CYIIeCTBYeT,

):2-(—3)2—3-(—3)+1=g_8_

. =56.
(-3)'-4 5

r) f(—3

Oupenenenue 5

pobv pagra HYaIO, eCAU YUCIUMELb €€ PABEeH HYLW, & 3HAMe-
Hamenb OpoOU He paseH HYJLIo, M.e.

a=0

El—=0,ecm/1 .
b b#0

IIpumep 6.

.
b

2x +3 26+3=0 [2x=-3
=0, ecuanu ;
x-1 x-1%#0 1x¢1

x=-1,5
{ , T.e. opu x =-1,5 npo6s paBHA HYJIIO.
x#1

4x+4=0 _
3(x+2)-3%0"

4x + 4

Hpumep 7. m

:O,ecnn{

4x = -4 x=-1 x=-1
5 5 , T.€. pelleHunda HeT.
3(x+2)#3 x+2#1 x# -1



14 Anrebpanyeckue BHIPAKEHUS U AeHCTBUS HAN HUMU

Hpaxmuxym 3
_ 2x°-8x -2

4 - x°
¥ BBIACHUTE, MPU KaKWUX 3HAYEHUSIX X APOOb:

Boeruucaure sHauenue apobu f ( x)

paBHa HYJIO;
He olpejeseHa;
MeHbIIe HyJdA (UIX OTPpUIlaTeNbHa),

ecau x upunuMmaer sHadenuma 0; —-0,5; 2; 3; —-2; 0,5.

1) IIycte x=0;

2-0°-3.0-2 1
PO =3

2) Ilycte x = -0,5, Torma

1 3
2.(-05Y-3(-0,5)-2 2 ;+,-2
I

__(_ , ) 4_Z i
T.€. X = —']L — KOP€eHBb BbIDaXEeHUuA, NJIN 3HAUCHHUEe

2
HEM3BECTHOT'0 X, IIPH KOTOPOM Apobb obpaiiaercs

B HOJIb (MJIM PaBHA HYJIO), T.e. f (——;—) =0.

3) Ilycts x =2;
2.2°-83.2-2 0
(2)= 2SRt

4 -2 0’
3HauutT, npu x =2 APOOL He oUpeesieHa WU
HE CYIIEeCTBYET.
2-8%-38.3-2 7

4) HYCTI) x=3; f(3)=——4:‘é-2’—“—— —g=—1,4.

_2(-2)°-3(-2)-2 _ 8+6-2 12

5) Hycrs x =-2; f(-2) e ") 5

3HAYUT, IPpU X = —2 Apo0Ob He oImpeneseHa.



Hpaxrurym 3

15

6) Ilycts x =0,5;
2.05°-3.05-2 2.025-15-2

0,5) = =
f( ) 4-0,5°% 4-0,25
_05-35_ 3 -—300——13——08
3,75 3,75 375 15 e
_2x2°-3x-2

Otrser: apo6s f (x)

4 - x*

1) IlIpu x=0

pasua —0,5 (oTpunarenabHa).

2) IIpu x =-0,5

paBga 0 (r.e. x =-0,5— ecTb KOpeHb BBIDAXKEHUA),

T. €. f(-%):o.
3) Ilpu x =2

He ompexnejeHa (He CYIIEeCTBYeT).

4) Ilpu x =3
paBua —1,4 (orpuiarenbHa).

5) lIpu x =-2
He olpeinesieHa (He CYIIeCTBYET).

6) Ilpu x =0,5
pasua —0,8 (orpuiarenabHa).

2— —
Bosmosxua unaa ¢popma orsera: Apodsb f ( x) _ 2364 3x2 92
- X
a) f(x):() opu x =-0,5.
6) f (x) — He ompegmestena mpu x = 2; x = —-2.

B) f(x)<0 mpu x=0; x=3; x=0,5.
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Tpenupoeounas paboma 2

1. Beruncaure 3Haverue gpobu f (x) = Zi;—% npu:
X

1 1
a) x=-2; 0) x——lz, B) x—2§.

7 (%) = (2x+3)(2x-3) .

2,
4-9x
a) x=-1; 06) x=0,38;
4 1
4b—-3a
3. f(a;b) = b 5a TP
a) a=-2, b=3;
6)(1:—1’4, b:_4,5.
2_
4. Borumcaure sHauenue apodu f (x) = 3_x_4_a;+_1
—-X
IpM X PaBHOM: 2; %; -1; 0,25.

BrisicuuTe, IpM KaKWX U3 3THUX 3HAUEHUN X APOOb:
a) paBHa HYJIO;

0) He ompenesieHa;

B) MeHbIIle HYJA (OTpHUIlaTeNbHA);

r) Gonbilie HYyJIA (IIOJOMKUTENbHA).
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Peuwenue mpenuposoinoi pabomot 2

1. Beruncnure saadenue apobu f (x) = % npu:
x+

1 1
a) x=-2; 0) x——lz, B) x—2§.

a) x=-2
_3(-2)-4_-6-4 _-10_10 .3 oy 13
”‘2)‘4(—2)+1——8+1_—7_7"17’ f<2)_17‘
1
6)x—~—lz
1 5 15
(a) 3(-1)-1 8(-3)-a -¥-a
1 5 —
4 4(—14—)+1 4(_2)” 5+1
_"15‘4'4_:§l~11§. f(_ll)_llé
© 4(-4)  -16 16’ 4) T 16"
1
B)x—2§
51 3(23)-4 8314 74 33 o gl)_ 9
3= iy =e e e T\%3) 7w
4(2§)+1 3+ T

(2x+3)(2x-3)

2. Brrumcamte sHadenue apodu f (x) = 19x

4 1
opu: a) x=-1; 6) x=0,8; B) x—g,r) x—3f§.

a) x=-1

£y = 2ED3)(2(1)-8)  (243)(-2-8) _1(5) 5
T 49.(-1) 7 4y 13 13

5
6) x=0,8
7(0,8) = (2-0,8+3)(2-0,8-8) _ (1,6+3)(1,6-3) _ 4,6-(-1.4) _
4-9-0,8 4-7,2 = 3.2 =
- 4614 4614 237 161 _, 1. +(g,8)=221.



18 AnrebpanyecKye BbIDAXKEHUS U AeHCTBUSA HAZ HUMM

4
B) x——g—
4 4 8 8 8 8
4 _(2'§+3)(2'§‘3)_(§'+3)(§‘3)_(§+3)(§'"3)
f —| = = = .
9 4_9,1‘;_ 4-4 0
3HAUUT Mpu X =% Ipobb He ompeieseHa MJIM HEe CYIIeCTBYeT.
1
-3 —
r) x 18
1 1 55 55
f(3_1_)=(2'3f§+3)(2'315—3):(2'1@*3)(2"{5“3):
18 _9.3 L _9.5%
4-9-3 4-9. 3
55 55
_(“5+3)("9‘“3)_(55+27)(55 27)  82:28:2 _ 4992 _
4_‘?5’: 9.9.8- 05 81-(-47) 38807
15 (s )z_lﬁ,
3807 3807
3. Berumcaure suavenue apodbu f (a;b) = ;:_22 npu:

a) a=-2, b=3; 6)a=-1,4, b=-4,5.
aya=-2, b=3

. g)_4:8-3(-2) 1246 18 9 .1 1
f("2’3)“2.3—5(—2)'6+10—16_8_ 8’f(23) 1 )
6) a=-1,4, b=-4,5

4(-4,5)-3(-1,4) -18+4,2 13,8

P 44,5) = 2(45) 5(14) et 2 O
f(——l’ 4; -4, 5)=6, 9.
2
4. Brruncaure szauenue xpobu f (x) = w
—X
Ipu X DPaBHOM: 2; %; -1, 0,25.

BrigcunuTe, OIpM KakKWX M3 3THUX 3HAUEHHUIN X IpoOb:
a) paBHaA HYJIO;

0) He ompejeseHa;

B) MeHbIIIe HYyJA (OTpUIlaTeNbHA);

r) Ooabiite HyAS (MOJOMKUTEIbHA).
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1) x=2
3-22-4.2+41  12-8+1 5 2
2 = = :—-—:-—-1—.
F2) 1-22 1-4 3 3
f(2)= —l—i— — JIpo0b MeHbIlle HYJASA (OTPHUIATeNbHA)
1
2 ==
) x=2
2
1 3(3) -a(3)+r st faalar
f 3] 1\2 - 1 - 8 T8
1—(3-) 9 "9 9
1 1
f(g) =0, T.e. x= 3 KOPEeHb BBIPAKEHUsSI — HpPOOH

paBHA HYJIIO.

3) x=-1

, _8(-1)%-4(-1)+1 _ 3+4+1 _ 8
A 11> 1.1 0°

npu x = —1 npobb He ompereneHa win Apobb He CYIECTBYET.

4) x=0,25
0,25)°-4(0,25)+1 _ 3.0,0625-1+1 _ 0,1875

1-(0,25) 1-0,0625  0,9375
1875 2575 _ T5 253 3

o =3.2-02
9375 25.375 875 25.15 15 5

(0, 25) = 2

£(0,25)=0,2 — apobs Gosbime HyJIsA (MOJOKUTENbHA).

OTseT:
1

a) Apo0b paBHA HYJIO NPU X = 3

6) ApoOb He ompejesieHa WU JPOOL He CYIIeCTBYET IIPU
x=-1;

2
B) ApoOL MeHBblIe HyJA ¥ paBHa —1 3 1pm x =2;

r) apo0n Gosbure Hysna u paBHa 0,2 mpu x =0, 25.
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yﬂpamﬂeﬂﬂﬂ Ha YMHOMKEeHHEe MHOrod’JieHa
HA OJHOYJIEH HJIHN MHOTOYJIEH

IIpaxmuxym 4
BeimmosiHuTe OEMCTBUS M YIPOCTHUTE:
1. (3a’ - 5ab” ) (-2a°b) =
=3a’b - (—2a3b) - 5ab® - (—2a3b) =
=—-6a’-a® b-b-5(-2)a® a b’ =-6a°b” +10a*p’.

[\

. (20 +8a-2)(4a+1)=
=2a® - 4a+3a-4a-2-4a+2a° +3a -2 =
= 8a® +14a® - 5a - 2.

o

. (22 -1)(8x+2)-6x (2x +8) +6x" =
=2x-8x-8x+2x-2-2-6x-2x-8-6x+6x>=-17x 2.

-~

. 2ax (az—x)~(a3 -(2* (a-3x)-a’ (Zax—a)))

= 2a°%x — 2ax” —(a3 —(ax2 —3x% - 2a®x +a3))

I

= 2a’x - 2ax” —(a3 —ax® +8x% +2a%x - a3) =
= 2a’%x - 2ax® - (—ax2 +3x% + 2a3x) =

= 2a%x — 2ax® + ax? - 8x — 2a®x = 2a%x — ax? - 2a%x - 3x°.

ot

. (4a+5)(4a-5)=
=16a? +20a - 20a — 25 = 16a* - 25.

=2}

. (2a-3)(4a® +6a+9) =
=8a%-12a% +12a® -18a +18a - 27 =
= 8a® - 27.



IIpakTukym 4

7. (3a+4) (3a+4)=
=9a% +12a +12a +16 = 942 + 244 + 16.

8. (a+2b)(a+2b)(a+2b)=
= (a+2b)(a” + 2ab +2ab + 4" ) =
=(a+20)(a® +4ab+ 4" ) =
= a® + 4a’b + 4ab® + 2a°b + 8ab® + 8b° =
= a® + 6a’b +12ab” + 8b°.

9. (3-2b)(3-2b)(3-2b)=
=(8-2b)(9-6b—6b+4b" ) =
=(3-2b)(9-12b+4b") =
= 27— 36b +12b”> —18b + 24b° — 8b° =
= 27 - 54b + 360 — 8b°.

10. (az—a+1)

—at— b

a2+a+1)=

R —

2 3

ta®+a’-a’+a+a’—g+1=

1Q
+
11N

=a*+a?+1.

S|

11. (x2+2x+3)(x2~2x+3)=
=x4+2_x3+3__£2—_213~4____3_c2—6x+3__3£2+6x+9=

=x* +2x% +0.
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Tpenupogoinas paboma 3

BrimonauTe geiicTBUS:

oy

. 3a% (4ab ~2a° ) )

6. 3b(1—-6b)—(2b+5)(2b—5)+11b (26— 1).

=3

. (8a-2) (20" -a-2).

8. (3a-2) (94" +6a+4).

9. —xy (x+y)-y (3y° —x (by+2x) -y (3y-4)).
10. (4-¢) 2 —(3-#2) (¢t +1).

11. (x+2) (22 +2) -2 (3-x)-2x (22 +0,5).
12. (20 +b) (2a +b) (2a +b) -

13. (26— 3a) (2b - 3a) (2b - 3a).

14. (2? +3x +9) (22 -3x +9).

15.

(
(2% -2x+1)(a® +2x% -1).
16. (a+b+c)(a+b+c).
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Pewenue mpenupoeoinoid pabomwvt 3

1.

2.

3.

10.

11.

3a% (4ab - 2a3) =12a%b? — 6a°b.

(5a +4) (5a —4) = 25a” + 20a — 20a — 16 = 254 - 16.

(6a+5)(6a+5)=236a” +30a+30a+25=36a” +60a + 25.

(2a+3)(a-1)+(a+1)(83-2a)=
=2a’+3a-2a -83+3a+3-2a’-2a=2a.
(3x+2)(2x—1)—3x (2x+3)+2x=

=6x? +4x -8x -2 -6x% - 9x + 2x = —6x — 2.
3b(1-6b)-(26+5)(26-5)+11b(26-1) =

= 3b—18b% — (4b® +10b - 10b — 25) + 22b> ~11b =
= 4b% — 4b® —8b + 25 = 25 — 8b.

(8a-2) (2a-a-2) = 6a°-3a’~6a—4a"+2a+4 = 6a°~Ta’~4a+4.

(8a-2) (9a’+6a+4) = 27a’+18a"+12a-18a°-12a-8 = 27a°-8.

. —xy(x+y)—y(3y2—x(5y+2x)—y(3y—4))=

= —x%y — xy® —y(3y2 ~bxy — 2x* - 3y? +4y):

=—x’y —xy® —y (—5xy—2x2 +4y)=

= —x%y — xy® + bxy® + 2x%y — 4y® = 2%y + 4xy® — 4y,
(4-t) 2 —(8-12) (¢ +1) =422 —¢* - (3¢t —¢* +3-12) =
=4t® ~t* -3t +* -3 +1" =5¢" -3t - 3.

(x+2)(x?+2)-2% (3-x)-2x (x> +0,5) =

= 4227 +2x+4-8x* + 2% -2 —x =—x? +x + 4.
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12. (2a+b)(2a+b) (2a +b) =
=(2a+b) (4a® +2ab +2ab +b* ) = (2a +b) (4a” +4ab +b*) =
=8a® +8a’b + 2ab® + 4a% + 4ab® + b = 8a® +12a%b + 6ab® +b°.
13. (2b-3a)(2b-3a)(2b-3a) = (2b-3a)(4b*~6ab—6ab+9a’ ) =
= 8b% — 24ab® + 18a’b — 12ab* + 36a%b — 27a® =
= 8b° — 36ab’® + 54a’b — 27a°.
14. (x2 +3x+9) (x2 ~3x+9)=
= x*+3x%+9x2-3x3-9x%-27x+9x%+27x+81 = x*+9x%+81.
15. (x3 - 2x +1) (x3 +2x —1) =
=x% —2x* +al+22% —4x® + 247 - +2x-1=
=% +2x% - 2x* —4x® +2x% +2x 1.
16. (a+b+c)(a+b+c)=

a?+ba+ca+ba+b®+be+ca+ch+c? =

=a® +b% +¢% + 2ab + 2ac + 2be.

r.e. (a+b+c)’ =a®+b? +¢? +2ab +2ac + 2bc



IIpoBepounas paGora 1

IIposepoinas paboma 1

BoinoaHure neiicTeusa:

1. (-5a® + 3a%) (~2at?).

2. (3a%—a+2)(2-3).

3. (4x-8)-2x— (22 +1) (3x - 2) - 24,
4. @’ (c-3a)—(¢" (a+3c)-c(3c* +ac-a?)+24*).
5. (6x-7)(6x+7).

6. (4% +5) (162" - 202 +25).
7. (Tx+38) (Tx+3).

8. (8x+1)(3x+1) (3x+1).
9. (2x-5) (22 -5) (2x—5).

10. (4+6x+3x2)(4—6x+3xz).



PasnoxeHue
Ha MHOXUTEenNn

Onpenenxenune 6

Pasnoscums Ha MHONCUMERUL aNzedpauiecKoe 8bipaxcernue — 3mo
3Hauum npedcmasumsb anzedpauyveckoe 6vipaixceHue 8 sude
npousgeferus KaAKux-mo COMHONcumeJseit omauinoix om 1.

MeTOII BbIHECEeHHUA oﬁmero MHOJKHATEJNA

Hpaxmurym 5
Pasaoxure Ha MHOMKUTEJNH:

1. 4ab +2bc =2b (2a+c).

2. 3ax® +6xb +9x3c =

=3x (ax +2b + 3x2c) .

3. x%a® -3ax - 2a°x =

=ax(ax—2a2—3).

4. xzy +x2y2 +x3y3 =

=x2y(1+y+xy2).



IIpakTukym 5

5.a(x+c)-b(x+c)=a(x+c)-b(x+c)=

=(x+c)(a-b).

8. 5a® (a—b+c)—a(b—a—c)=
=50’ (a-b+c)+a(a-b+c)=
=(a—b+c)(5a2+a):a(a—b+c)(5a+1).

9. 3x(2x+1)—(2-x)(2x +1)+2(2x" +x) =
=3x(2x+1)—(2- x)(2x+1) x(2x+1)=

=(2x+1)(3x (2- x)+2x) (2x+1) (8x -2+ x +2x) =
= (220 +1)(6x-2)=2(2x+1)(3x-1).

10. 9a (2a-b-1)+3a” (b+1-2a)-12ab’(1 - 2a +b) =
=83a-3Q2a-b-1)-3a-a(2a-b-1)+3a-4b*(2a -b-1) =
=3a-(2-a-b-1)(3-a +4b?).

11. (xy + y%) (x2 +4x)—(x2 +xy) (yz +4y>:
=yt xx+d-xx+yyly+4) =
=xy(x+y)(x+4-(y+4)=xy(x+y)(x+4-y-4) =
=xy (x +y)(x - y).
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MeToa rpynnmupoOBEH

IIpaxmurxym 6

Pa3zioxuTe HA MHOMKUTEJH:

1. 2x+ac+cx +2a =
=(2x+2a)+(ac+cx) =
=2(x+a)+c(a+x)=(x+a)(2+c).

2. ab+ac-4b—-4c =
=(ab+ac)+(-4b-4c)=
=a(b+c)-4(b+c)=(b+c)(a-4).

3. 2ax +3by +6ay +bx =
= (2ax +bx) +(3by +6ay) =
=x(2a+b)+3y (b+2a)=(2a+b)(x+3y).

4. 3c+3c* -a—ac =
=3c(1+c)-a(l+c)=(1+c)(8c—a).

5. ab - a’b® + a®bh® — ¢ + abe — ca®v® =
=ab (1—ab+a2b2)—c(1—ab+a2b2):(l—ab+a2b2)(ab—c).

6. x° +6x+8=
=x2+4x+2x+8=(x2+4x)+(2x+8)=
=x(x+4)+2(x+4)=(x+4)(x+2).

7. 4x* -9 =
= 42" — 6x +6x -9 = (42" — 6x )+ (62 - 9) =
=2x (2x-3)+3(2x-3)=(2x-3)(2x +3).

8. 25x° ~10x +1 =
=25x" -bx —b5x+1=>5x (bx-1)-(5x—-1)=
= (5x—1)(5x-1)=(5x -1).
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Tpenuposownasn paboma 4

1. PazioxxuTe HA MHOMKHUTEIN MEeTOOOM BbIHECEHUA 06]]181"0
MHOMXHUTEJA:

1) 8a®b +4ab.

2) 6a’x +12x%b + 9x%c .

3) a’bh® - 5a®p® +10a'd*.

4) 5a’b +10ab® +15a°p®.

5) 2a (b+y)+3b(b+y).

6) 4(x-y)-x(x-y).

7 a(x-5)-(5-x).

8) 4x” (x -4 +y)-6x(4-x-y).
2. PasnmokuTe HA MHOMKUTEIM METOAOM TI'DPYIIUPOBKU:

1) ba+5y + pa+ py.

2) 3a-3m—-ay +my.

3) ay —12bx + 3ax — 4by .

4) a’v® +ab +abc +c.

5) ax+bx+cx+ay+by+cy.

6) 32x2°> —102° +16xy® - by’z.

7) 15k%m —14t3m + 6ktm? — 35kt%.

8) x* - 6x+8.

9) 9x% -4.

10) 25x% +10x +1.
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Pewenue mpenuposounoi pabomot 4

1. Pasjoxure Ha MHOMKHTEJIN METOJOM BBIHECEHHS OOIIero
MHOMKUTEJIA:

1) 84”0 +4ab = 4ab (2a +1).
2) 6a’x +12x’b +9x°c = 3x (2a” + 4xb +3x"c).
3) a®b? - 5a°b® +10a'd* = a®b? (1 ~5ab +10a°" ).
4) 5a%b +10ab® +15a%b® = 5ab (a +2b+ 3a2b2).
5) 2a (b+y)+3b(b+y)=(b+y)(2a+3b).
6) 4(x-y)—x(x—y)=(x-y)(4-x).
) a(x-5)-(5-x)=a(x-5)+(x-5)=(x-5)(a+1).
8) 4x” (x—4+y)-6x(4-x-y)=
=4x” (x-4+y)+6x (x—4+y) =2x (2x+3) (x—4+y).
2. PasoxuTe HA MHOXKHTETH METOLOM IPYIIMDOBKH:
1) 5a+5y+pa+py =5 (a+y)+p (a+y)=(a+y)(5+p).
2) (3a—3m)+(~ay +my) =
=3 (a-m) +y (~a+m) = 8 (a-m)~y (a-m) = (a-m) (3-).
3) ay —12bx + 3ax — 4by = (ay + 3ax) + (~12bx — 4by) =

=a(y+3x)-4b(3x+y)=(y +3x)(a—4b).

4) a’v® +ab +abec +c :(azb2 +ab)+(abc +c)=

=ab(ab+1)+c(ab+1)=(ab+1)(ab+c).
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5) ax+bx+cx+ay+by+cy =
=(ax +bx +cx)+(ay +by +cy) =

=x(a+b+c)+y(a+b+c)=(a+b+c)(x+y).

6) 32xz* —102° +16xy* - by’z =
= (32x2% +16xy?) + (-102° —5y%z) =
=16x (22° +y?) - 52 (222 + y?) = (22% + y* ) (16x - 52) .

7) 15k%*m —14¢*m + 6ktm? — 35kt* = ,
= (15K%m + 6ktm? ) + (- 14¢°m - 35kt? ) =
=8km ( 5k +2tm)—Tt* (2tm + bk) =
= (5% +2tm) (8km —Tt?) .

8) x’ —6x+8=x"—4x-2x+8=(x’ —4x)+(-2x+8)=
=x(x-4)-2(x-4)=(x-4)(x-2).
9) 9x” —4=9x" -6x+6x-4=3x(3x-2)+2(3x-2) =

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

10) 25x2 +10x+1=25x2 +5x +5x +1 =
=bx (bx+1)+(bx+1)=

= (5x+1) (bx+1) = (5x +1).
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Hcmonb3oBanue GopMyJi COKPANIEHHOTO
YMHOKEHHS IIPH PA3JIOKEHUN HA MHOKUTEIH

i

. (a+b)(a-b)=a”-b".

[\

. (a-b)" = a®-2ab+0%.
3. (a+b) =a® +2ab + 0%,
4. (a+b)’ =a® +3a% +3ab® +b°.
5. (a-b)’ =a® —3a’b +3ab® - b°.
6. (a+b)(a® —ab+b*)=a® +b°,
7. (a-b)(a® +ab+b*)=a’® -b°.

Ecinn uurats oM PopMyJIbI CIIpaBa HAJIEBO, TO 9TO OYIET uc-
mojb3oBaHueM (OPMYJ COKPAIIEHHOr0 YMHOMEHUS IJA pas-
JIOKEHHUS MHOIOUYJIEHOB HA MHOKUTEJIH.

-y

.a’-b=(a+b)(a-b).
2. a® —2ab+b” = (a-b)’.
3. a®+2ab+b* = (a+b).
4. a® +3a% +3ab? +b° = (a +b) .
5. a® —3a% +3ab> —b* = (a-b)’.
6. a® +0° =(a+b)(a2—ab+b2).

7. a® - b? =(a—b)(a2+ab+b2).
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Hpaxmuxym 7
1. BrimosrHuTE NEeHCTBUS, UCIONB3YA (POPMYJIbI
1) (a-26) =a®-2-a-2b+4b° = a® — dab + 4b°

2) (3x+5y2) =9x% +2-3x-5y% + 25y = 9x% + 30xy® + 25y

2
3) (2xy2—~x2) =4x*y*-2.2xy* —x +9x t= 4x?yt-

4) (3a-b)* ~(9a+5b) (a-3b) =

x +1x
¥+

= 94% - 6ab + b° —(ga2 +5ab—27ab—1562) =
= 9a? — 6ab + b% —~9a% -

5ab +27ab +15b> = 16ab + 16b°%.
5) (3a—23c)2 (4a+x)-

a (4962 +3a (12a —13x)) =
= (9a2 ~12ax + 4x2) (4a+x)-a (4x2 +36a% - 39ax) =
= 36a® — 48a”x + 16ax® + 9a’x — 12ax? + 4x® —
—4ax® - 36a® + 39a’x = 4x°.
6) (2a-1)’=(2a)’-3-(2a)"1+3-2a-12-1° = 8a*-12a’+6a -1
7) (2a+3)’=

8) (x-2) —(x-2) (x2+2x+4) = x3~3x2-2+3x-22—23~(x3~23) =

=x% - 6x% +12x -8 —x® +8 = —6x% +12x.
9) (8x+2)" - (8x+2)(9x* - 6x+4) =

= (3x)" +3-(3%)" - 2+3.8x-2 + 2 - ((3%)" + 2°) -

(2a)°+3-(2a)"3+3-2a-3%+3°= 84°+36a%+54a+27.

=27x° + 54x” + 36x + 8 - 27x° — 8 = 54x” + 36x
10) (4x-3)° —(4x+3)" = (4x)’ -3-(4x)" -3+3-4x-32 -3° -
~((4x)" +8-(42)" -8+3-4x 87 43" -

= 64x%-144x*+108x-27-64x°-144x>-108x-27 = —288x*-54
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2. PazmomxuTre Ha MHOYKUTENN, HCIOJIb3Ys GHOPMYJIIBI
COKPAII[eHHOTO0 YMHOMEHU:

1) 9a® 16 = (3a)” ~4* =(3a - 4) (3a +4).
2) x® -8ax +16a® = x? —2-x~4a+(4a)2 =(x—4a)2.
3) -4-4a-a’= - (4+4a+a’)=- (2°+2-2-a+a) =~ (2 +a)

4) (a+2v0)" —(3a-b)" =
=(a+2b+3a-b)(a+2b-3a+b)=(4a+b)(3b-2a).

5) x* —x? +12xy - 36y% = x* —(xz —12xy+36y2) =
=(x2)2 —(x—6y)2 =(x2 +x—6y) (x2—x+6y).

6) 125+a’=5%+a’=(5+a) (52 5a+a’)=(5+a) (25 ~5a+a’ )

)=
7) 64—(3c-1)’=4"(3c1)"=(4-(3e-1)) 4%+4(3e-1)+(3e-1)" )=
= (4-3c+1) (16+12c—4+9c —6c+1) = (5-3c) (13+6¢+9¢” )

8) (a+b)’ ~(a-b)" -2p=

=((a+b)-(a=b)) ((a+b)"+ (a+b) (a=b) +(a-b)") -

:Zb(a2+2ab+b2+a2—b2+a2—2ab+b2)—2b=

:2b(3a2+b2)—2b:2b(3a2+b2—1).

9) a*+a®-a-1=
=a’(a+1)-(a+1)= (a+1)(a 1) (a+1)(a-1)(a2+a+1).

10) o® +a’x—8ax +9x + 27 = (a3 +27)+(a2x—3ax+9x) =
=(a+3) (a2—3a+9)+x (a2—3a+9) =(a’-8a+9) (a+3+x).
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Tpenuposournan paboma 5

1. BeimosHuTE AEHCTBUSA, MCIOJB3Ys (POPMYJIIBI
COKPAIIIEHHOTO YMHOMKEHM!S:

1) (3a+b)";

2. BrinosHUTE NeMCTBUS, UCHOJAL3YA (HOPMYIIBI
COKPAI[eHHOTO YMHOYKEHU:

1) (2x+1)°; 4) (8x-2)" - (3x-2) (92" + 6x +4);
2) (3-2x)’; 5) (5x +4) —(bx-4).
8) (x+2)° ~(x+2)(x* -2x+4);
3. PasyioskuTe HA MHOMKHTEIM, NCIOJb3YS (POPMYIbI
COKPAILIEHHOTO YMHOMKEHU:
1) 25-16x%; 4) (2a-3b)" - (a+2b);
2) 9x% +6x+1; 5) 81 -4x% —4xy —y®.
3) -16a® +8a —1;

4. PaznioxuTe HA MHOMKUTEJIH, UCIOAb3YSa (GOPMYJIbI
COKPAII[eHHOI'0 YMHOMEHN:

1) 64 +27x%; 4y x* —x® —x+1;
2) 125-(4x-3)’;  5) (a+2)" -8+a® - 2a.
3) (x—y)3+(x+y)3—2x;
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PasznorxeHue Ha MHOMUTEIN

Peuwenue mpenupoeotnoii pabomut 5

1.

BrinmonauTe NEeNCTBUSA, UCHONB3YS (DOPMYJIBI
COKPAIEHHOT0 YMHOMEHNS:

1) (3a+b)" =(3a)’ +2-3a-b+b* = 9a® +6ab +b* .

2) (22 -3y ) = (22) - 2-2x-3y°+ (3y° ) = 4’ 12xy° + 04",
3 (3 2 +lx2)2—(3x2 )2+2-3 2.1 2+(l 2)2——
) (3x7y +3 = y Xy x| GA =
= 9x*y” +3x4y+—j: x*.
4) (5a - 4b)(2a - 4b)—(a +4b)" =
=10a” — 8ab — 20ab + 16b* — a® — 8ab — 16b> = 9a® — 36ab .
5) (x-2y) (3x+4y)-x(3(+*-4y*)+8y (y-x))=
= (*-day+4y” )(3x+4y )-x(32" 12y +8y° - 8xy ) =

= 3x%+4x%y—-12x"y -16xy* +12xy* +16y° —3x% +12xy* -
~8xy® +8x%y = 16y°.

. BoimosrHuTE HEefCTBUSA, MCIONL3YS (POPMYJIIBI

COKPAILIEHHOTO YMHOMKEHUS:

1) (22 +1)" =(2x)° +3-(2x)° 1+8-2x-12 +1° =
=8x° +12x" + 6x + 1.

2) (3-2x) =38°-3-32.2x+3-3-(2x)" - (2x)’ =
= 27 - 54x + 36x” — 8x°.

8) (x+2) - (x+2)(x* -2x+4)=
=x3+6x2+3'x~22+23—-(x3+23):

=x% +6x2 +12x+8 - x% -8 =6x% +12x.



TpenupoBounoii pabora 5

4) (3x-2)" —(3x-2) (92" +6x+4) =
=(3x)" -3+(3x)"-2+8-8x-27 -2° —((8x)" - 2 ) -
= 27x® —54x” + 36x — 8 — 27x® + 8 = —54x” + 36x.
5) (5x+4) - (5x—4) =
=(5x) +3-(5x)" - 4+3 -5x- 4% +4° -
~((52)" -3-(5x)" 4+3-5x-47 -4} -

= 125x%+300x%+240x +64-125x°+ 3004% - 240x +64 =
= 600x> +128.

. Pasyioskure HA MHOMKUTENN, UCIOJNB3YA (HOPMYJIbI
COKPAI[eHHOI'0 YMHOMKEHUA:

1) 25-16x? =57 - (4x )’ = (5 - 4x) (5 +4x).
2) 9x® +6x+1=(3x) +2-8x+1=(3x+1)".
8) ~16a” +8a—1=~((4a)’ ~2-4a+1) =~ (4a-1)".

4) (2a-3b)"~(a+2b)*=(2a-3b-a-2b) (2a—3b+a+2b)=
=(a-5b)(3a-b).

4) 81 -4x* —4xy-y* =81—(4x2+4xy+y2)=
=92—-(2x+y)2 =(9-2x-y)(9+2x+y).

. Paznoxure Ha MHOMKUTENU, UCIOIL3YA HOPMYJIIBI
COKPAaNIeHHOT0 YMHOKEHUS:

1) 64+272" =47 +(3x)" = (4+8x) (4" ~4 8%+ (3x)" ) =

= (4+8x) (16 - 12x + 927}
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2) 125 (4x-3)° =
=5° —(4x-3)° =
= (5-4x+3) (5% +5 (4x-3) + (4x-3)") =
= (8- 4x) (25+20x ~15+16x" —24x +9) =
= (8-4x)(19-4x +16x") =4 (2-x) (19 - 4x +16x7).

3) (x—y)3+(x+y)3—2x=
= (x—y+x+y)((x-y)'~(x-y) (x+y) + (x+y) )22 =
= 2x (x2—2xy+y2—xz+y2+x2+2xy+y2)—2x:
= 2x (8y° +x* -1).

4) x* —x®-x+1=

X (x-1)-(x-1)=

(x—l)(x3—1)=(x——l)2 (x2+x+1).

a+2) -8+a®-2a=

5)

/‘\

Il

a® - 8) a+2) > _9q =

(

(a- 2)(a +2a+4)+a2+4a+4—2a=

(a- 2)(a2+2a+4) (a2+2a+4):

(a" +2a+4)(a-2+1)=(a’+2a+4)(a-1).

Il
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ITIpoeepounas paboma 2

1. PasjgokuTre Ha MHOMKUTENN, UCIOJIb3Ys METOJ BBIHECEHUS
O0ILETO0 MHOMUTEJS:

1) 3ab® +b%.

2) 4x’y® —6x°y>.

3) a(2x-3y)-c(2x-3y).

4) 6 (p-2g)+3p(2¢-p).

5) 6x° (9c—2y)2 ~9x (2y—x)3.

6) x(x+z-y)+y(y-x-2)+z(x-y+2).

2. PaznorkuTe Ha MHOMKHTENH, MUCIIONb3Ys METOJ IPYNITHPOBKU:
)m-a(m+n)+n.
2) ab+5b—2a-10.
3) 4a (x-2)-3x+6.
4) 2ax + 2xy — ay — 4x2.
5) 6x% +12y° — 9x%y - 8xy .

6) a’b +bc +ac? —ab® —bc? - a’e.

3. Pasnoxxure Ha MHOKUTEJNH, UCIIONb3Ysl (OPMYJIIbI
COKPAIIeHHOT'0 YMHOMEHUS:

1) 25a% —4a*p?®.

2) 9a* —12a%x? +16a%x* .

3) 24x® +3y°.

4) 27¢® —3c® +2c-8.

5) 4x® —4x® +12x%y - 9y® — 9xy? .

6) (2c+1)° -27.



IenctBus ¢ Apodamm

OcHOBHOE CBOWMCTBO apoodeit

a a-c b=0
—=——, ecqu .
b b-c c#0

ITO ecTh yCJIOBHE€ BO3MOMHOCTH COKPAIlIECHMA ,up061/1.

IIpaxmuxym 8

2ax  2x
== (a # 0). OueBugHO, UTO AJA TOTO YTOOBLI COKpa-

" 3ay 3y
TUTH APOOH, HEOOXOAUMO IIPEeABAPUTEIHHO PA3JIOKUTHL Ha MHO-

JKHUTEJNHNU YHCIHUTeNb W 3HAaMEeHAaTelb Z[pO6I/I.

2. 2a-2b — z(a—b) :'2 (aib).
a-b a-b
44 (2x-y) 4 11(2x-y) 4
3. 55 (y-2x)  5-11(-(2v-y)) 5 08 (2x=y).

g, axcthx_x(acb) x4

ay-4by  y (a-4b) y

B Oyayuem, ecau 00 9TOM He CIPAUIMBaeTCs CIleluabHO, Oy-
JeM II0JIaraTh, 4TO COKpAallleHHe BO3MOJXKHO, He aKIeHTUDPYS
CBO€ BHUMAHNE IPU KAaKUX YCIOBUAX.
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Tpenuposoinasn paboma 6

1. Coxpature npobu:

1) 8xy

12xb

33 (x - 3y)
2 7 (8y —x)

- 2
3) 6pg + 20p .
3g - 10

4) Sxy — 5x”

2 2 "
Xy —xy

x? - 2xy + 1

5)

x® - 3x2y + 3xy2 - y3 '

2. BrimosiHuTe nedCTBUA:

1) xy (x—y)—(x2~y2)(x+2y).

2) (8a +3b)(3a-8b)-(3a+8b)(8a-3b).

8) (p° - 3k)(p® +3k)-(p® +3k)(p* - 3k).

4) (4a” +6a+9) (22 -3),

HUCIOJb3YA (POPMYJIy PasHOCTH KYOOB.

5) (4x2 +10x + 25) (4x2 ~10x +25),

UCIONBb3yA (POPMYJy PA3BHOCTH KBAAPATOB.
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Peuwenue mpenupo6oinoi pabomuot 6

1. Coxparure gpodbu:

1)

8xy 2y
12xb  3b
33(x-3y) -83(8y-x)_ 33 _ 3

2 - __3__38
) TGy —x) T(sy-x) 107
-6pg +20p —2p(3g - 10)
- - 2p.
3 e 10 3¢ - 10 P
5xy —-5x°  bx(y-x) 5
4) — 2 =
xy" —xy xy(y—x) Yy
x? - 2xy + y? _(x—y)z_ 1
9) 3 a2 2 _ 3~ 3 .
x° - 3xy + 3xy° -y (x-y) x-y

2. BrimosnHuTe HEMCTBUA:
1) xy (x—y)—(x2 -yz)(x+2y):
= x%y — xy® - x* +xy2 —2x2y+2y3 =
=2y® — x%y — x°.
2) (8a +3b)(3a—8b)~(3a+8b)(8a—3b)=
= 24a® + 9ab — 64ab — 24b* - 24a” — 64ab + 9ab + 24b° =
=-110ab.

3) (p® - 8k)(p* +3k)—(p° +3k) (p* -3k) =
= p°—8kp?+3kp® -9k - p®-3kp*+3kp°+9k* = 6kp°—6kp>.
4) (4a® +6a+9)(2a-38) = 8a® -27.
5) (4x2 +10x + 25) (42” —10x + 25) =
= ((4x? +25) +10x ) ((4x” + 25) - 10x ) =
= (4x* +25) —(10x) = 162 +200x° + 625 - 100x° =
=16x* +100x” + 625.
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Tpenupoeounan paboma 7

I
CokpaTrure Ipobb:
. 3a2b. 9. 3xy?—xy 3. 7% (b-a) .
dab® 6y -2 14t(b-a)’
4 4xy2~xy 5 x3+y3 6 66xy+77y2
To1-16y% Tyt " 36x%+84xy +49y>
7 x?+2x+1 8 x2-4y? 9 4a%b-25b3
To1-x? T4y —day+a® " 2a°-5ab
. 42mn —49n® 11. 8-27b% :12'3x3y—3x2y2+3xy3
49n°-84mn +36m> 4-12b+9b° 12xy* +12yx*
(x-8)°-16 (9a®-6a+4)(3a+2)-9
13, —5——. 14. 5 .
x“-49 1+3a+9a
15 4=x2—12xy+9y2
8x®-36x%y +5dxy’—27y°
1I
Coxparure ApoOb:
1. az+at-bz-bt 9. xc—yc+xk—yk
az—at—bz+bt xc+yc+xk+yk
3. pb+pc+b2+bc 4. x2+ax—xy—ay
pb+px+b2 +hx xz—xy—ax+ay '
5. x2+y2—22—2xy 6. a®-a?-a+1
xz—y2+z2+2x2 ) a*-2a%+1
7. 2-2y+x-xy 8. ab-b-ac+c
-2 4x-x2 a®-3a°+3a-1"
9. —15x2+4yz—10x2+6xy 10. 9x3 - 2bc? — xc? +18x%
15x2+2yz—5xz- 6xy 3x2—2bc— xc+6xb
11, ¥2-Tx+12 12. y*-6y+8

x>-6x+9 y2-3y+2
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Peuwenue mpenupo6ownou pabomor 7

I
Coxparure ApoOb:
1 3a% _3a
" 4ap®  4b
9 3xy?-xy _ xy(3y-1) _xy
T 6y-2 2(8y-1) 2 °
3 72 (b-a) _  t
" 14t(b-a)®  2(b-a)’
g At-xy o ay(4y-1)
"1-16y? (1-4y)(1+4y) 144y’
5 xS4y? B (x+y)(x2—xy+y2) _ 22— xy+y?
x?-y? (x+y)(x-y) x-y
6 66xy+77y>  1ly(6x+7y)  1ly
" 36x%+84xy+49y®  (6x+7y)’  Bx+Ty
7 242241 (x+1)° _x+1
To1-a? (1-x)(1+x) 1-x"~
8 -4y (x-2y)(x+2y) (x-2y)(x+2y) x+2y
4y’ —dxy+ o (2y—x) (x-2y)? x-2y
9 4a%p-25b°  b(4a%-25b2)  b(2a-5b)(2a+5b) _ b(2a+5b)
" 2a%-5ab a(2a-5b) a(2a-5b) a
10 42mn-49n®  Tn(6m-Tn) _ Tn
" 49n%-84mn +36m> (7n—6m)2 6m-Tn
g B2t 2 (2-35)(2%+2:304(80)°) _
T 4-120+967  22-2.2.3p+(3p)° (2-3b)°
_ 4+6b+9b”
2-3b
12 3x3y—3x2y2+3xy3 _ 3xy(x2—xy+y2) _ x2~xy+y2 1

12xy* +12yx? 12xy(y3+x3) - 4(y+x)(y2—xy+y2) 4(yrx)
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13.

14.

(x-8)°-16 _ (x-8+4)(x-83-4) (x+1)(x-7) x+1

x*-49  (x+7)(x-7) (x+7)(x-7)  x+7"°
(9a%-6a+4)(3a+2)-9 _ (3a)°+2°-9 _ (3a)°-1
1+3a+9a? 1+3a+9a®  1+3a+9a?
_ 2
_ (8a 1)(9a +2Za+1) ~3a-1.
1+3a+9a
4x2-12xy +9y> C(2x-3y) 1

8x°-36x%y +54xy°~27y°  (20-3y)° 2x-3y

II

Coxpature gpoOb:

1.

az+at-bz-bt (az-bz)+(at-bt) z(a-b)+t(a-b) _
az-at-bz+bt  (az—bz)-(at-bt)  z(a-b)-t(a-b)
(a-b)(z+t) _ 2+t

(a-b)(z-t) =z-t'

xc—ye+xk—yk _ (xc-yc)+(xk-yk) c(x-y)+k(x-y) _
xctyc+xk+yk  (xc+yc)+(xk+yk) c(x+y)+k(x+y)

(x-y)(c+k) _x-y

(x+y)(c+k) x+y

pb+pe+bZ+be _ (pb+pe)+(b?+be) _ p(b+e)+b(b+e)
pb+px+b®+bx  (pb+px)+(p2+bx) p(b+x)+b(b+x)
_(b+c)(p+b)  b+e

(b+x)(p+b) b+x’

X +ax-xy-ay B (x2+ax)—(xy+ay) _x(x+a)-y(x+a)

x?-xy-ax+ay (x%-xy)-(ax-ay) x(x-y)-a(x-y)

(x+a)(x-y)  x+a

(x-y)(x~-a) x-a

x?+y?-22-2xy (x2+y2—2xy)—z2 3 (x—y)z—z2

x?-y?+ 2+ 2%z (x2+22+2xz)—y2 (x+z)2—y2—

(x-y-2)(x-—y+z) _x-y-z
(x+z-y)(x+2+y) x+zty
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a®-a%-a+1 _ a?(a-1)-(a-1) _ (a2-1)(a-1) _a-1 _
a*-2a%+1 (a2-1) (a2-1) -1
a-1 1

B (a-1)(a+1) T a1’

g, 2o xX-XY z(1-y)+x(1-y) (1-y)(z+x) 1-y
T oz-ix—xz  2(1-2)+x(1-2)  (1-2)(z+x) 1-z°

g, _ab-b-acte (ab-b)-(ac—-c) b(a-1)-c(a-1)

a®-34%+3a-1 (a-1)>3 (a-1)
_(a-1)(b-c) _b-c

(a-1  (a-1)*"

9 -15x%+4yz-10xz +6xy _ (-1522-10xz) +(4yz+6xy)
" 15x%+2yz-5xz—-6ay (15x2—5xz)—(6xy — 2yx)
_ —bx(3x+22)+2y(2z+3x)  (8x+22)(2y—b5x) _
5x(8x-2z)-2y(8x-2z) (8x—z)(5x—2y)

3x+2z 3x+2z
3x -2z z2—-3x

10, %26’ —xc+182% _ (92°-xc” )+{18x% - 2bc?)

3x?—2bc - xc +6xb (8x2~xc)+(6xb - 2bc)
_ x(9x%—¢?)+2b(9x2-c?) B (9x%-¢?)(x+2b) B
© x(8x-c)+2b(8x—-c)  (3x—c)(x+20)
_ (8x+c)(3x—c) CSxtc
3x-¢

11 x?-Tx+12 _ x°-8x-4x+12 _ x(x~-3)~4(x-3) _ (x-3)(x-4) _
x2-6x+9 (x-3)° (x-8) (x-3)
x—4

-

12, ¥-6y+8 _y'-2y-4y+8 _ y(y-2)-4(y-2) _ (y-2)(y-4)
y2-3y+2  yP-2y-y+2  y(y-2)-(y-2) (y-2)(y-1)
_y-4
=4
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Cioxenue m BhIUHTAHHE ApPoOeH
C OMHAKOBBIMHM 3HAMEHATEJIIMH

H3BeCcTHO MPaBUIO, IO KOTOPOMY CKJAABIBAIOTCA JPO0OHU
a b a+bd
+—-= .

C 4 c

IIpaxmuxym 9

Cromxure apobdu:
8x -2 4x+3
+ =
x -1 x -1
_3x-2+4x+3 _ Tx+1

1.

x-1 x-1"
2. 3x + 6 _
x+2 x+2
_3x+6_3(x+2)_3
x+2 x+ 2 ’
3. a +a+1:
a-3 3-a
__a a+l _a-a-1_ -1 1
a-3 a-3 a-3 a-3 8-a
2x 4x+1 7-3x
4. - + =
3x-9 9-3x 3x-9
_ 2x _4x+1 +7—3x _
3(x-3) 3(83-x) 3(x-3)
2 —
_ x N 4x +1 + 7 -3x (—(3—x):x——3)

3(x-3) 8(x-3) 8(x-8)
2x +4x +1+7 - 3x 3x +8

3(x - 3) - 3(x-3)°
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HervicTBusA ¢ Apodsamu

Tpenupoéounas paboma 8

Brimmonaure neificrBuda:

2a+4 38a a+b

1. + .
ab ab ab

¢ 2 1
2. + + .
t-1 1-¢ t-1

m 3n 2m
3. + + .
m-n n-m m-n

3a+2b+4a~b+a+4b
20-b 2a-b b-2a’

5. xy (x+y)- (2 +y°) (x-2v).

6. (5¢-7p) (7e +5p) - (Te ~5p) (5¢ +7p) .
7. (58 + 29) (2 - 2) - (2 + 29) (=* - 29).
8. (1a* ~6a.+9) (24 +3).

9. (9a* +6a-+4) (94> - 6a+4).

2

10.(2a24-3a-+1)

1L(a2—a+2f.
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Pewenue mpenupoeoinot pabomot 8

BeinosHuTe meficTBMA:

20+4 3a a+bH
— + —

1. —
ab ab ab
_2a+4-3a+a+5 9
B ab ab’
2 1 1 1
9 - 1
t-—-1 1-t¢ t -1 1-t t—-1
ot 2 1 _t—2+1_i—1_1
Tt-1 (-1 t-1 t-1 t—-1
3. m 4 3n ] 2m _
m-n n-m m-n
_ m_ 38n N 2m _ m-3n+2m _ 3m-3n _ 3 (m-n) _3
" m-n m-n  m-n m-n m-n m-n :
3a+2b 4d4a-b a+4b
4. + + =

2a - b 2a -b b-2a
_3a+2()+4a—b__a-|—4b_

T 2 -b 2 -b 2a-b
8a+2+4a-b-a-4b 6a-3b 3(2a-b)

= = 3.
2a -b 2a - b 2a - b

5. xy(ery)—(x2 +y2)(x——2y):
-:xzy+xy2 —(x3 +y2x—2yx2 —2y3)=

= x2y + xy? — x® - y?x + 2yx® + 20° = 2y° + Byx? — &%,

6. (5c—Tp)(Te+5p)—(Tc—5p)(bc+Tp)=
= 35¢°-49 pc+25 pe—35 p>-35¢2+25 pe—49¢p+35 p? = —48 pe.
7. (x3 +2y) (x2 —Zy)—(xz +2y) (x3 —2y) =

= x°+2yx® - 2yx® — 4y’ — x° - 2y’ + 2yx +4y” = dyx® - 4yx’.
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8. (4a2 —6a+9) (2a+3) =
=8a® —12a® +18a +12a? —18a + 27 = 8a® + 27.

MOXXHO YMHOMHUTD CPa3y, €CJH IIOMHUTh, 9TO
(a+b) (a2 —ab+b2) =a® + b8,

9. (94" +6a+4) (94" —6a+4)=
=(9a* +4+6a) (94" +4-6a) =
= (9a? +4) ~(6a)’ = 81a* + 724% +16 - 36a” =
= 8la* +36a” +16.
10. (24* +3a +1)" = ((2a*+1) +3a) =
= (2a*+1)" +6a (24% +1)+ 94 =

4a* +4a +1+12a% +6a +9a% = 4a* +12a® +13a% + 6a + 1.

11. (az—a+2)3= (x-y)* = x* -3¢y +3xy® - 1/°

= ((a*+2)-a) = (a*+2) -3 (a*+2) a+3(a”+2)a* ~a® =

=(a2)3 +3(a2)2 2+8a%.2%+ 2% -
—3a (a4 + 44> +4)+3a4 +6a% —a® =
=a%+6a*+12a2+8-8a°-12a®-12a+3a*+64%-a® =

=a® -8a% +9a* -13a% +18a% —-12a + 8.
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YMHOXKEHHe U JejIeHHe apoden

W3BecTHO, YTO YMHOMKEHUE U AejieHue adredpandyecKux npodeit
BBITIOJIHAIOTCSA II0 TeM JKe NPaBWjaM, UTO ¥ YMHOMKEHHEe U Ie-
JieHye OOBIKHOBEHHBIX UMCJIOBBIX APOOEii.

_4a-p

_a-c, a.c
b p b-c’

?

a . c
b p bep

Hpaxmuxym 10

1 8a’ 36¢® 8-.86-a’b-c’ _ 32ac

T 9¢ bab®  9-5-a-bc 50
x-y  yexy _(xy)y(yrx) oy
ixy (x-y)  x(x+y) (z-y)  x(2-y)

fAcHo, uTO AJA TOTO UTOOBI HauboJee PAIMOHAJIBLHO MEePEeMHO-
JKUTH JBe APo0Yu, HEOOXOOUMO pa3noiumb HA MHOMKUTEIHN
YHCJUTENb M 3HAMEHATeJNb Kamaou apodu. B manpHeHmiem
5TO IMOMOXKET YIIPOCTHUTH ITOJYUUBUIYIOCS APOO0H.

46x%c  28xc®  46x°c b5a®  46-5-x"c-a®  2xa

15a = 5a® 15a  23xc® 15-23-a-x-¢> 3¢ '

OueBugHO, YTOOBI Pa3meJUTh AP00b Ha JPo0h, HEOOXOAMMO VM-
HOJKUTH NEpPBYyI0 Ipobb Ha ApoOb, 00paTHYIO BTOPOIH apolbu,
IIpeIBaApUTEJIbHO PA3JOXKUB HA MHOMKHUTENN YUCIUTENb U 3Ha-
MEeHAaTeNIb KaMIOoN IpoOH.

a+b  a’-b> a+b 27ab® a+b 27ab”
T 9a% T 27ab®  9a®® o®-b®  9a®® (a+b)(a-b)
_ (a+b)-27a¥> 3

" 9a%*(a +b)(a-b) ab(a-b)"
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Tpenupoeounas paboma 9

BrimonuuTre aeficTBUA:

bt 18c'y’
" 9c’y  35bc ’

2
xy xtz
2- ('——) '—2.
tz y

3.a+1’tﬁ ‘
b  a’-1
4. 3((1 +b) .a2—+— b?

4b2(a2+ b?‘) a®- b’

16t%z _ 10t2°
Tx = 21x*

6. Wty LV

9x> " 3x
2
7. 2 (Eoy)
9y> 27y°
ba 25a®

aZ_ bZ : (a—b)2 *

2a +24—a_ a+6
20-9 9-2a 9-2a°

2(8x—-1) 25-3x 3x+5

10'2(3x—1)—9 11-6x 11-6x"




TpenupoBouHas pabora 9 53

Pewenue mpenupoeownoi pabomuvt 9

Brimosuure geficTBUA:
' 18c%y° et 18cy® 2y
9c®y 35b%c  9c%y - 35b%c 5P

3

2 (ﬁy_)z w2 _ 2ty wtz xlyiwz ot

“\tz T s
3 a+l 4° _a+l 4p* _ (a+1)40® 4

" b a?-1 b (a-1)(a+1) bdla-1)(a+1) a-1"
g Blaxb) a+p’ _ B(a+b)  a’+p’ -

D a?(a’+b?) @b 4 (a’+0?) (a+b)(a-b)

8(a +b)(a"+b?) 3
- 4b2(a2+ bz)(a +b)(a-b) 4b*(a-b)’

5 16t°%2 10t2° _ 16t°2 21x® _ 161’2 - 21x® _ 24tx

Tx = 21x% Tx .10tz3 T 7x 1028 522

2

6. xy+y® .y _y(x+y).§;£_y(x+y)'3x_x+y.

9x% " 3x 9x* v’ 9x%y? 3xy
7 X" () () (x-y) 21 _(a+y)(x-y) 27" _3y(x+y)
9y =~ 27y° 9%  (x-y)’  9P(x-y)’ -y
8 5a _ 25a° _ 5a .(a—b)zz 5a(a—b)2 __ab
" a®-b* (a-b) (a+b)(a-b) 254° (a+b)(a-b)254° 5a’(a+b)’
9 2a 24-a  a+6 _ -2a +24-—a_ a+6 _
" 2-9 9-22 9-2¢ 9-2¢ 9-2a 9-2a
-2a+24-a-a-6 —-4a+18
- 9-2a T 9-2¢
2(8x-1 - 2(8x-1 -
10. (8x-1) L 25-8x  3x+5 (8x-1) 25-8x  3x+5 _

2(8x-1)-9 11-6x 11-6x 6x-2-9 6x-11 6x-11
_b6x-2-25+3x+3x+5 12x-22 —9
- 6x ~ 11 Co6x-11
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Tpenupoeounas paboma 10
L

Borinmoauure rl’.'[ef/'ICTBI/IH 1 COKpaTUTEe IMONYUYHBIIYIOCA ApOﬁBI

. 87’ 55c%° o, —6m®n® 49n® 5m’p’
T 33xt  q9pd T o8s5pt mbp® —42n5
3 32a%° 554%°% 271 4 51a%x® 40xy® 2143
. 10 4 9, ° . i 5 10 °
45¢ 24b 22a’b 56y 9a 85ax
5 36x® | bdx 6 15a230(5a23)
35y%°% * 49yt® y'
3,2 _ _
7. llabaczlg—l,—f—g—ﬁ. 8-3a'xy.
x°y x+y 3-a
x-y  Yy-x 10 t+1' 4x?
3 6b? Tox 21

II.

BrimonsuTe AeWCTBUA U COKPATUATE MOJYUYHMBIIYIOCH IPOOD:

L _6u_.18/° o 25-y%  48x°

T y?-a? T a-y " 24xy  y2_10y+25

g 2T+’ 044 4 0.008-x%  28x

To0,2x% y2-3y+9 T 5,6x7  x2+0,2x+0,04

5 2xy-8y-10x+15 x”-16 . 3ay+6y-5a-10 a’-4

) 2xy -8y yi-25" " T Tay-14y  9yP-25°

7 3t-9t2  1-9¢° 8 8a+a’+16 . 16-a®

T 24946t 2-9 T o15x%43x  25x%-1°
y2+by+4 | yP-1 6xy -5y +6x-5 1-y>

9. - : 10. .

Y +5y+6  y?-9 by—-5xy+2-2x  1-x2
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Pewenue mpenupoeounoii pabomer 10
I.

BreimmonuuTe aeficTBUS M COKPATHTE HOJYUMBIIYIOCA IPOOL:

. 8% 555 _ 8-550°c%x° _ 8.5-116°°x° _ 10 b
33x*  12p* 33-12x%p*  3.11-3-4x%p* 9 )
9 -6m°n” 49n* 5m*p’ _ -6-49-5m®m*n®n’p” _
" o85pt mbp® —42n8 35.(-42)m®n8p”
-6-7%.5m"n® p7
= 6 6.7 M-
5.7(~6)-7Tm°n’p
3 32a°p° 55a°c® 27c*  32.55-27a%a’c®c'p® _
T o4501%  24p*  224% 45.24-22a% %10
_ 25.5.11.83470.1%%° _9g
5-32.3.2%.2.114%6%1° )
4 51a%c® 40xy® 21y°  51.40-21a%x%xy%y% _
" os6ytt 94°  85ax!’ 56985y a%ax!?
_317.5-22.3.7a521%y11 1
7.23.82.17.5y 148 x10 )
5 36x° | 54x _ 36x° 49yt® _ 36-49x%yt5 _
T35yt T 49y® 354715 b5d4x  35.54y%t%x
_627%x%% 674717 14474
© 5.7-9-6y 5-9y 15y
6. 1502 (5gp8) 2022 1 1oaz _ 3a_
y y 5az 5y‘az y'z
3 . 121a%b%¢ _ 3 x3y2 _ 11ab3cx3y2 _ x?’by2
7. 11abc.——x32 —llabc-12132 = 35— = 5 -
y a’b’c 121a°b%c 1la

g, 3-a x-y _ (8-a)(x-y) x-y

x+y 38-a (x+y)(8-a) =x+y’

9. X7Y . Y¥-* _ (x—y)6b° _ _9p
T8 T oep? 3b(y-=x) ’
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10, t+1 42 4x®(t+1)  _ 4x
x  ¢2-1  x(t+1)(t-1) -1

II.

Brimoasure NeficTBUA U COKPATUTE IOJYIHBIIYVIOCA IPOOH:

1 6y 18y 6y a-y __ 6y(a-y) _ 1
Cyt-a® Ta-y yP-d® 18y (y+a)(y-a)i8y”  By(y+a)
25-y° 482  (5+y)(5-y)48x° _ 24 (5+y)(5-y)
24xy  y2-10y+25 24xy(y-5)° - y(5-y)
_2x2(5+y)
Coy(5-y)

27+y® 0,42 _ (3+y)(9-3y+y?)-0,42> _ 2(3+y)

0,2x4 y2—3y+9~ 0,2x4(y2—3y+y2) x2 ’

8 2,8x (0,2-x)(0,04+0,2x +x%)-2,8x _

0,008 -x° ~
5,6x°  x2+0,2x+0,04 5,6 2% (x2+0,2x+0,04)
_0,2-x

T 2

2xy-8y-10x+15 x°-16 _ 2xy-10x—(3y-15) (x+4)(x-4) _
22y -8y y:-25 2y(x-4) (y+5)(y-5)
(2x(y-5)-3(y-5))(x+4)(x-4) _(y-5)(2x-3)(x+4) _
2y(x-4)(y+5)(y-5) 2y(y+5)(y-5)
(2x-8)(x+4)
2y(y+5)
3ay+6y-5a-10 a’-4 (8ay+6y)-(5a+10) (a+2)(a-2)
Tay-14y  9y°-25 Ty(a-2) (8y-5)(3y+5)
(8y(a+2)-5(a+2))(a+2)(a-2) (3y-5)(a+2)(a+2) _
Ty(a-2)(3y-5)(3y+5) Ty(3y-5)(3y+5)
B (a+2)2
T ty(3y+5)
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7 3t-9t>  1-9t* 3t(1-8t) (t+3)(t-8) _
T 24946t t2-9  (1+3)2  (1-3t)(1+3t)
_ 8t(1-3t)(¢+3)(r-3) _  3t(t-3)

C(t+3)%(1-8t)(1+3¢)  (t+83)(1+3t)

8a+a®+16  16-a®> _ (a+4)® (5x+1)(5x-1) _ (a+4)(5x-1)
15x%+3x  25x2-1 3x(5x+1) (4+a)(4-a) 3x(4-a)

(y+3)(y-8) _
(y+1)(y-1)
y-3)
y-

1)’

y2+by+4 |y -1 y(y+1)+4(y+1
2546 y2-9 y(y+3)+2(y+3
_ (y+1)(y+4)(y+3)(y-3) _ (y+4)

(y+3)(y+2)(y+1)(y-1)  (y+2)

~— |

~~|—~~

6xy—by+6x-5 1-y* y(6x-5)+(6x-5) 1-x* _

5y—bxy+2-2x  1-x2  By(l-x)+2(1-x) 1-4%
_ (6x-5)(y+1)(1+x)(1-x) _ (6x-5)( 1+x)
C(1-x)(sy+2)(1-y)(1+y)  (sy+2)(1-y) "

10.
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Ciroxenune apodei ¢ pasimIHBIMU
3HaAMeHATeJIMH

H3BecTHO, YTO A/ TOTO YTOOBI CJIOMKHUTDH ajaredbpamuyecKue Ipo-
01 ¢ pasJMYHLIMU 3HAMEHATeJIAMU, HeOOXOAUMO:

1. Bravyaje pasjioKUTh Ha MHOMKHTENM 3HAMEHATEJNN KaKIaou
u3 apobei.

2. 3areM OCYIECTBUTh IIOMCK M HAXOMKIEeHHe HAWUMEHBIIIEero
o0IIero 3HAMEHATeJNd IJIsI 9TUX IPobei.

3. Y1 TONIBKO IIOCJIE STOro HANUTH NOUOJHUTEIbHBINA MHOMKUATEID
OIS KasKIOM u3 5THX Ipoleii.

IIpumeuannsa:

a) Haumenvuwum obwum 3namenamenem Ha3bIBAeTCA Ta-
koe anredparyecKoe BbIpasKeHHEe, KOTOpOe fABJIAEeTCA HaH-
MeHBIIUM M3 TeX, UTO HaNeao JelATcA Ha 3HaMeHaTelb
KaMaoi mpobu.

0) JlOmMOMHUTENbHBIN MHOMUTENb A8 KaXKIOW u3 Apobeit
OIIPeesIAeTCA KaK Pe3yabTaT AeJIeHUd HauMeHbIIero ooiie-
ro 3HaMeHaTeJ s Ha 3HaMeHATeNabh NAaHHON Apodu.

IIpocreiimme cayuam ciaoxeHus Apobedl ¢ pa3IuyYHBIMU 3HAME-
HATEJISIMM:

ln lb

[ e m_ge  m _antbm
b n b n bn :
a k a® K an+kb
9, L4 2 2 4T
bc c¢n bc c¢n bcn
a n at  nl bkt at + kn + mbkt
3. —+—4+m=—+—+m>=F = ——m .,
bk bt bk bt bkt

JomonmHuTeIbHBIE MHOMUTENN HAJ UYNCIUTEJIAMH CJaraeMbIX
npobeii MOYKHO He mHucaTbh, €CJIM BBl IIOHHMAaeTe, O YeM HJeT
peus.
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Hpaxmuxym 11

BoinmonHuTE HEHCTBUA:

a-2 2a+1
+ =

1.
2a 3a
3(a-2)+2(2a+1) 3a-6+4a+2 Ta-4
B 2.-3-a B 6a "~ 6a
1 1
2. — =
a’+ab  ab+b?
_ 1 + 1 __bt+ta 1
a(a+b) bla+b) abla+b) ab’
4 5
3. + =
3(x-y) 2(y-x)
4 5  4.2-5.3 -1

3(x - y) 2(9c—y)_3~2(3c—y)_6(x—y)°

2 3
4 —x_}__y_—

“ab+b ac+c
2x + 3y 2x-c+3y-b  2xc+3ydb
bla+1) c(a+1) b-cla+l) be(a+1)’

5. x-2y 2x-y

xy? x%y
_ x(x - 2y) - y(2x - y) _ x?- 2xy - 2xy + y* _ x?— dxy + y°
2y e 2y’ .
6. 21 - 2+£=
a*-ab ab-b ab
1 1

= — + — =

a(a-b) bla-b) ab

b-a+2 -2  a-b 2

ab(a-b)  ab(a-b) ab’
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Tpenuposownan paboma 11
BrinosHuTEe HelCTBUA:

bx +1 + x + 17
5x — 20 20 - 5x

1.

9 X~y X-Z

xy xz
3. x+l.
y
4 n’
.Am-nj+ .
( ) m+n

5 x?- 3xy N y
(x+y)(x-y) x+y

a +3 1
6. F) 2

a‘-1 a“+a

4 3 12
+

y+2_y—2 yi-4

8 b _a+b
" a®-2ab +b® b -ab

2a +b _ 16a 2a - b
2¢°—ab  4a*-b* 2%+ ab

1 2 1
10. - + .
(a-3)" a’-9 (a+3)
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Pewenue mpenuposournoi pabomut 11
BreimonHuTe meficTBUS:

5x +1 + x+17
5x —20 20 -5x

bx+l  x+17  5x+1-x-17 4x-16 4(x-4)

1.

" 520 5x-20 5x-20  5x-20  5(x-d)
9 X~y x-2
Coxy xz
_Ax-y)-y(x-2) _zx-ay-yx+yz _
xyz xyz
_zxoyx _x(z-y) _z-y (x#0)
XYz xyz yz )
3 x+l-y 1 _xyrl

Y vy vy Y

4. (m—n)+ n’ =

m+n

(m —n)(m+n) N n?

m+n m+n
_mP-nP+n? om?
m+n m+n

5 x%- 3xy LY
" (xty)x-y) x+y

x%- 8xy + y(x - y) _ x*— Bxy + xy — y® _ 22— 2xy — y?

(x+y)(x-y) — (x+y)(x-y) (x+y)(x-y)’
6. a+3 1 _
a’~1 ad’+a
a+3 1 a(a+8)-(a-1) a*+3a-a+l _

~(a+1)(a-1) a(a+1) (a+1)(a-1)a (a+l)(a-1)a

_ ad®+2+1 (a+1)2 _ (a+1)

(a+1)(a-1)a (a+1)(a-1)a a(a-1)"
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4 3 12
. ~ + =
y+2 y-2 yi-4
4 3 12 4(y-2)-3(y+2)+12 4y-8-3y—-6+12
= - + = = =
y+2 y-2 (y+2)(y-2) (y+2)(y-2) (y+2)(y-2)
y—-2 1

(v+2)(y-2) y+2’

8. b _a+b:

a’— 2ab +b> b*-ab
b a+b b a+b

“(a-b) b(b-a) (a—b) bla-b)
_ b+ (a + b)(a - b) _ b2+ a’- b? _ a’

(a-b)b (a-bYb  (a-b)b"

2a+b  16a + 2a -b _
2a°-ab  4a*-b* 24+ ab
_ _2a+b 16a + 2a - b
" a(2a-b) (2a+b)(2a-b) a(2a+0)
(2a +b)(2a +b)-16a-a +(2a - b)(2a - b) _
a(2a +b)(2a - b) B
_ 4a’+ 4ab + b°— 16a”+ 4a”- dab + b* _ 2b% - 8a® B
a(2a +b)(2a - b) ~a(2a +b)(2a -b)

2(t°-4a")  2(b-24)(b+2) 2(b-2) 2
a(2a +b)(2a - b) B a(2a +b)(2a - b) B a(2a -b) T a

10, — 2 1 _

(a-8) a"-9 (a+3)
1 2 1

(a-87 (@-8)(a+3) (ara)

(a+3)"-2(a-3)(a+3)+(a-3)" _((¢-8)-(a+3))" 36

(a-3)° (a+3)’ (a-3)*(a+3)"  (a-8)’(a+3)*




Obobiiaromas TpeHupoBouHas padora 12 63

Ob6obwarouan mpenuposoinas paboma 12

BrinmoanuTe nelicTBUS:

1. Cioxure mpobu:

xZ

x
1) =4+ 2
)Qy 6y°

3a 3

2) +
16 —4a a-4

.
b

5-2¢ 2a%+7a-1
3) 5 ;
4a + 2 4a°-1
4) 1 4 2

2%+ bx  4x°-25 25-10x

2. YMHOXBTE WIH pasmeuTre Apoou:

1y —15c . 54¢% )
) 2.2 | 2 |
4x°y 6y
4x +12y  5x®
1522  6x + 18y’

2)

2a*~8  a’+4a+4
3) 4 — 173 ;
a’-8 3a“+6a+12
2x3-2y° 2x%+2xy+ 2y°
4 : (1-2x).
) 4x2-1 6x+3 ( )

3. Pasnoxkure Ha MHOMXHTEAH Haubosee pPanoOHaAJbHBIM

CIIOCO0OM:
1) 8ax? - 18ay2;
2) 32x% +4y°;

3) 18x° —12x%y + 2xy?;

4. Coxparure npobdu:

9x°~12x +4 |

1) 9x%-4

2) 3ax —ay + 3bx - by |

ax — 3ay + bx — 3by ’

x2+5x+6.
xPrdx + 4

3)

4) 27x® +3x% +2x +8;
5) 4y*+4y°+12xy°-9x%+9x%y ;

6) (2¢-1)° -64 (2c+1)’.

4 Xy —-y—xz+2z
) x°—8x%+8x-1"

a®-2a*+ 4a -3
a’-7a+6

x +y + xi- yP

6)

x—y+x-2xy +y’
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Pewenue obobuiarouseil
mpernupoeoinoi padbomuvt 12

BrimoasuTe meiicTBHA:

1. Cnoxure mpobu:

x x? _2y-x+3x2 _2xy+3x2

1) —+—=-= =
) 9y  6y° 18y2 18y>
2) 3a + 3 _
16 -4a a-4
3a 3 3a 3 3a-12  3(a—4) 3

“4(4a) a4 4(da) da 4(da) 4(4a) 4

5-2a  2a°+Ta-1 _

3 a2 4a*-1
5-94 2a>+7a-1  (5-2a)(2a-1) + 2(2a°+7a-1)

= R = =

2(2a+1)  (2a+1)(2a-1) 2(2a+1)(2a-1)
_ 10a - 4a®~5 + 2a + 4a®+ 14a - 2 26a — 7

2(2a +1)(2a - 1) ~2(2a+1)(2a-1)°

1 4 2 1 4 2

2:%+5x 4x*-25 25-10x x(2x+5) (2x-5)(2x+5) 5(5-2x)
1 4 2

T x(2x+5) (2x-5)(2x +5) 5(2x_5)
_5(2x-5)-4-5x +2(2x +5)x _ 10x — 25 — 20x + 4x”+ 10x
5x(2x — 5)(2x +5) ~ Bx(2x - 5)(2x +5)

4x*- 25 _ (2x-5)(2x+5) 1

5x(2x -5)(2x +5) b5x(2x -5)(2x +5) bx

2. YMHOMBTE WU Pa3gesinTe KPoOu:

1) ~15¢ [ 54c® ) _ -15¢ -6y° _ 15c-6y> 5
4x’y? T 6y° 4x*y? B4c®  4xPy? b4c®  12x%*
2) 4x+12y bx® 4(x+3y) 5x® 4(x+3y)~5x3 _ 2

15x*  6x+18y  15x*  6(x+3y) 15x°-6(x+3y) 9
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2a®°-8  a’+4a+4

3) 3 * 2
a°-8 3a°+6a+12
_ 2(a>4)  3(a%2a+4) 2(a-2)(a+2)-3(a’+2a+4)
(a—2)(a2+2a+4) (a+2)2 - (a-2)(a2+2a+4)(a+2)2 Ta+2’
225 2y 2x%+ 2xy + 2¢° B
4 4x?-1 6x + 3 .(1ﬁ2x)_
2(x3_ ya) 3(2x +1) '(1—2x)=

- (2x +1)(2x - 1) . 2(x2+ xy + yz)

2(x—y)(x2+xy+y2)-3(2x+1)(1~2x) _ ~?;(‘x—y)(2x—1) _
(2x+1)(2x—1)-2(x2+xy+y2) (2x-1)

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

3. Pasnoxure Ha MHOMHUTENH Haubojgee PAIIMOHAJILHBIM
crocobom:

1) 8ax’-18ay” = 2a(4x°-9y” ) = 2a(2x+3y)(2x-3y).
2) 32x%+4y° =4 (8x3+(y2 )3):4(2x+y2)(4x2—2xy2+y4).
8) 182 -12x°y+2xy” = 2x (9x" 62y + %) = 2x(3x°~y ) .
4) 27x® +8x> +2x +8 = (27x3 +8)+(3x2 +2x) -

= (3x+2)(9x"-6x+4 ) +x(3x+2) = (3x+2)(9x°-5x +4).
5) 4y® +4y® +12xy% - 9x® + 9x%y =

= (4% - 927 ) + (4y® + 122" + 92°y ) =

= (2y - 8x) 2y+3x)+y(4y +12xy + 9x> )

(
=(2y - 3x)(2y+3x)+y(2y+3x) =
2y+3x)(2y 3x+y 2y+3x))

= 2y+3x)(2y 3x + 2y° +3xy)
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6) (2c-1)° -64 (2¢+1)° =(2¢-1)° —(4(2¢+1))’ =
= (20-1-4(2e+1)){ (2-1) +4(2e-1)(2¢41)+(4 (2e+1) ) -

2c-1-8c-4)(4¢’~dc +1+16¢" ~4+4*(4¢> +4c+1)) =

=(
(-6c—5) (4¢® —4c +1+16¢> —4+64c” +64c+16) =
= (-6c - 5) (84¢” + 60c +13).

4. Coxkparure gpobu:

1y 9P-12xed (3x)°-2-3x-2422  (3x-2)°  8x-2
9x®-4 (3x)*-2>  (3x-2)(3x+2) Bx+2’
2) 3ax — ay + 3bx — by _

ax — 3ay + bx — 3by
_ (Bax—ay)+(3bx-by) a(3x-y)+b(3x-y) (8x-y)(a+b) Bx-y

" (ax-3ay)+(bx-3by) a(x-3y)+b(x-3y) (x-3y)(a+b) x-3y’

3 x*+ B5x + 6 _
x*+ dx + 4
_ x%42x48x+6  x(x+2)+3(x+2) (x+2)(x+8) x+3

T x%4+2.2x+4 (x+2)° (x+2)* x+2°

gy Zyy—xzrz _y(x-l)-2(x-1)  (x-1)(y-2) _ y-z
x3-8x%+3x-1 (x-1Y’ (x-1) (x-1)"

& 2a%14a-3 _a’~2a’+da-2-1 _(a°-1)-2(a’-2a41)

5)

a*~Ta+6 a’-a-6a+6  a(a-1)-6(a-1)
_ (a-1)(a*+a+1)-2(a-1)’ _ (a-1)(a*+a+1-2(a-1)) _ a*as3
(a-1)(a-6) (a-1) (a-6) a—6
6) —= +y+xi-y? _

x -y +x°= 2xy + y*
:(x+y)+(x+y)(x~y)=(x+y)(1+x—y) x+y

(x—y)+(x—y)2 (x-y)1+x-y) =x-y
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IIposepounana paboma 3
Beimonaure peiicTBus.

1. Ciuoxure apobu:

) x* x 3) 5a-12 a°-4a+3
9y 12y’ 5a-5 a®’-2a+1’
: 2 1
9) A 2. gy L 4 2 .
6-a 3a-18 x“+3xy 9y°-x° 2x-6y

2. YMHOXBTE WIHN pasienuTre qpodu:

20a | -15a° 5+5x 4-4x+x°
1) 2 2 ° 3 3) P 3
9%y 27y 4-x 1+x
5x-10y 3x-6 5x%+bxy+5y®  15x°-15y°
2) e Spfcin PN ) oV 2208 (6x-6y).
4y 6y 6x-3y 3y“-12x

3. PasiokuTe HA MHOMUTEIN HamboJee pPanoHaJIbHBIM

CII0co00OM:
1) 5-20y%; 4) a® —4a® +20a-125;
2) 64a®b +b*; 5) (p-2)° +27p°%;

3) 18a'x +12a°x + 2x ; 6) 1627 —162° + 242%y — 9zy* — 9y°.

4. CokpaTure apodu:

25x°-60x+36 _ ab+btaz+z |
1) — 4) 5—5——;
25x°—-36 a’+3a°+3a+1
Syz+yb+3xz+xb 5) x3+2x%+4x+3 .
yz+3yb+xz+3xb’ 22 +7x+6
x*-x-6 x-y+xi-y?
3) = — 6) 3 7 -
x°-9 X+y+x"+2xy+y
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Tpenupoeownasn paboma 13

1. PaznoxxuTre Ha MHOMKHUTENU, UCIONB3Ys (HOPMYJIBI
COKDAII[eHHOT'0 YMHOMKEHUA:

1) (v +4) 1642 5) 64x —125%;

2) (8x-4) —(5x+6)";  6) a®+27°;

3) 64a® —9x® +6x-1; 7 x* —6x-1T;

4) 25-m? -8mn—16n?; 8) a®+1+3a” +3a".

2. Cokparture apobu:

B 4 o 22

1) 16a - 4b ; 5) 3a 23a b :
12a - 3b 15(a’- b*)
4x%y — 12483 xt-2x%+ 1

2) 5y2 3 yz ; 6) i
2x°y° - 6x°y 1-x

6x°— 24xy + 24y | 15a%b + 15ab®

3) 4y2_ 2 ’ 7) < pt ’
(2x2+ 4x)2 . 8) LI
(4x + 8’ 3x - 22°+ 3y — 2xy
3. Beimosnuure nedcTBUSA:
1) b+ 1 2 5) x2—5x+4+xz+4x+3;

Pb-1) bb-1)’ x-1 x+1
4 2 x+2, 2 1

2 - _ .
) v -4y +3 yi-by+4’

x*-25 x+5 bH-x

5 - 3x 2-x 4-x 3 x+4
2 32 > 7) 2 2 - 7>
64 — x x°—16x + 64 25-10x+x x“+10x+25 256-x

3)

4) a+1_ 4

3—-a + a-4
25-a®> a+5b

6 -5a+a’> 6a-a’-8

+2; 8)
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Pewenue mpenupoéounoi pabomuwt 13
1. Paznoxure HA MHOMXUTEIIN:
1) (y* +4) ~16y° =
2
= (y2+4) —(zlcy)2 :(y2+4~4y) (y2+4+4y) =(y—2)2(y+2)2.
2) (8x-4)" - (5x+6)" =
=(8x-4+5x+6)(8x-4-5x-6)=
= (8x+2) (-2x -10) = -4 (4x +1) (x +5).
8) 64a” —9x” +6x—1=(8a)" - (92> —6x +1) =
=(8a)2 —(395—1)2 =(8a-8x+1)(8a+3x-1).
4) 25-m? —8mn -16n% =
= 5°~(m*+8mn+16n" )=5"~(m-+4n)'=(5+m+4n )(5-m-4n).
5) 64x® -125y° =
= (4x)" - (5y)" = (4x - 5y) (162 + 20xy + 25y ).
6) a® +276% =
=(a®)’ +(30)° =(a® +30) (a* ~3a%+96).
T a®-6x-T=x"-Tx+x-T=x(x-7)+(x-7)=
=~ (x-T)(x+1).
8) a® +1+3a® +3a’ =
=(a2)3 +3-(a2)2 +3-((12)+13 = (az +1)3.
2. Coxparure mpobu:

1 16a -4b _4(4a-b) 4
122 -3b 3(4a-b) 3’
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2) 4x’y —12x°y _ 42%y(«*- 3) _2
2x°y% - 6x3y” 2x3y2(x2~ 3) y
gy 65"~ 24xy + 2y _ 6(x"-4xy +4y°)  6(x - 2y)°
4y?- x? (2y-x)(2y+x) (2y-x)(2y+x)
6(2y -x)°  6(2y - x)

(2y - x)(2y + x) 2y + x

(2x2+ 4x)2 _ (2x(x + 2))2 _ 4x? (x +2)° _2
(4x+8)"  (4(x+2))" 16(x+2)" 4~

3a'- 3a%® 3“2(‘12“ bz) a’

15(a®~ %) 15(a®-b?) 5

6) x4—2x24+1 _ (x:“l)z _ (l‘xz)z _ l—xz .
1-x (l—x)(l-kxz) (1—x2)(1+x2) 1+x
- 150% + 150 5° _ 15ab(a®+ %) 150p
a*-v* - (a2+ bz)(az— b2) S at-p
-yt (x+y)x-y) | (xry)(x-y) _ x-y

3x-2x%+3y-2xy  x(3-2x)+y(3-2x) (3-2x)(x+y) 3-2x’

3. Brumosinure meiicTBuA:

1 v+l 2 ve1-20_ (b-1)  b-1
vP(b-1) b(b-1) b (b-1) b (b-1) b
9y 4 2 x+2 4 2 x+2_

¥-25 %415 B-x (2-5)(x+B) x+5 x5
_ 4-2(x-5)+(x+2)(x+5) _ 4-2x0+10+x°+2x+5x+10 _ 2’ +5x+24

(x-5)(x+5) - (x-5)(x+5)  (x-5)(x+5)
3) 5-3x 2-x 53« 2-x _ (5-8x)(8-x)—(2-x)(8+x)
64-x° x*-16x+64 (8—x)(8+x) (8—x)2_ (8—x)2(8+x) B

_ 40-24x5x+3x”-2x+x"+8x-16 _ 4x°-23x+24
(x-8)*(x+8) (x-8) (x+8)
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1 4 a+l 4
4) 2= % 4o2- -2 42=
) 25-a®  a+b (5-a)(5+a) a+5 2

_ a+1-4(5-a)+2(5-a)(5+a) a+1-20+4a+50-2a® —2a’+5a+31
(5-a)(5+a) (5-a)(5+a) (5-a)(5+a)’
5) x2—5x+4+x2+4x+3 _x’-x—4x+4 x’+x+3x+3 _
x -1 x+1 x -1 x+1
_ x(x-1)-4(x-1) N x(x+1)+3(x+1) _ (x-1)(x-4) N (x+1)(x+3)
x-1 x+1 (x-1) (x+1)
=x-4+x+3=2x-1.
6) 2 1 2 1 _
y2—4y+3 y2—5y+4 yi-y -3y +3 y2~y—4y+4
2 _ 1 B 2 B 1
y(y-1)-3(y-1) y(y-1)-4(y-1)  (v-1)(y-3) (y-1)(y-4)
_ 2(y-4)(y-3) _ 2y-8-y+3 y-5
C(r1)(y-3)(y-4)  (v-1)(y-3)(y-4)  (y-1)(y-3)(y-4)
4-x 3 x+4
D T torr e Prlorios 2o a2
_4-x 3 x+4
S (5-xf (x+5) (5+x)(5-x)
(4-2)(5+x)"-3(x -5)"~ (x +4)(5+x)(5-x) _
(5-x)(5+x) -
_ 100-25x+40x-10x"+4x°-x*-3x°+30x-75-25x-100+x>+4x”
- (5 - x)(5+x)
 5x?y20x - 75 —B(x°-4x +15)
S (5-x)(5+x) (5-x)(5+x)

3-a a-4 3-a _ a-4 _
6-5a+a® 6a—a’-8 a’-3a-2a+6 a’-4a-2a+8
_ 3-a a—4 _ 3-a a—4 _
" a(a-3)-2(a-3) a(a-4)-2(a-4) (a-3)(a-2) (a-4)(a-2)
1 1 2 2

a—2_a—2 a-2 2-a’
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IIposepounas paboma 4

1. PasnoskuTre Ha MHOMUTENHN, UCIOAL3YA (POPMYJIIHI
COKpAIleHHOT'0 YMHOMEHU!:

1) (x* +9) -36x%; 5) x° +y°;

2) (3x +4)" —(7x +8)"; 6) 64x°y® —8x%y°;
3) 162 — y® +10xy — 25x%; 7) x® -3x-4;

4) 10x +4b” - 25x% —1; 8) x®-1.

2. Cokparure apodu:

1) 4x + 16y 5) 6x*~ 6x°y°
3x +12y° 4y* - 4x*
3, 4,22 4_
2) 8a§44azr; 6) y214;
12a¢°2" - 6a2’ 1+2y°+y
3) 1-92° . o Txlyt+ Tty
182+ 1222+ 22 Syt 7
5 2
(4y - 8y) . 8) xt+ x4yt
(8y -16)* -y +y?
3. BeimosnuTe nericTBUA:
x*+ 1 2 5) x+5x+4 x-4x+3
Z(x+1) x(x+1)’ x+1 x-1 7
2) 3 +2b—‘2.3+ 5 : 6) ' 2 - 1 ;
b+2 4-b b-2 x“-3x+2 x"-6x+5
gy ¥-2, 1  x-6 7 B2 6 3x-2
8x+6 x*-4 6-3x’ 22-2x+1  x%-1  x*+2x+1’

y+2 4 +2; 8) x-5 x-3

4) 3 s+ :
25 — (y + 1) y+6 -124+Tx—x x“-9x+20
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CoBMecTHBIC JEeMCTBUA C APOOAMMH
(anredpanyeckoe CIOXKeHME, YMHOKEHUEe
H JeJieHHue)

Hpaxmurxym 12

VupocTure BhIpaKeHU:

MooxHO pelIUTh NAHHBIA TIPUMeEp 1o geictBuAM. Hampumep:
x y x2_ y2

a) L-L_X-V
y x Xy
x2-y? Bxy® x+y)(x-y)- bxy®
xy  x-y xy(x - y)

Ho mowxHO pemars yepe3 3HaK paBeHCTBa, T.e€.
(gc__z}f)xyz _ 2=y bay® (x+y)(x-y) -5xy®

y x)x-y xy x-y  xy(x-y)
9T0 meno BKyca, IiiaBHOe, YTOOBI GBLIO BEPHBLIM pellleHUe.

9 [3x+7y+8x~3y) 12x%y _y(3x+7y)+x(8x—3y)‘ 12x%y

=5y(x+y).

6x 6y Ty*+8x” 6xy Ty*+8x%
Sxy + Ty?+ 8x%-3xy  12x%y (Ty%+ 8x%) - 2x
= T3 7= 2 o = 2%
6xy Ty“+ 8x (7y + 8x )
xty  a-y) 2Py (x+y)-(x-y) 2oy
3 X-y Xty dxy (x—y)(x+y) dxy
_ (xry-—x+y)(x+y+a-y) (x-y)(x+y) _ dxy(x-y)(x+y) _
(x-y)(x+y) 4xy (x-y)(x+y Jaxy

5 L 9’3t (5 (1-2¢)°
4. (4ti2 - 2—t4t)'1—it+422 B [2(2tt+1)+2(2i—1)]' 3t(3t-1)

¢ 5(2t-1)+(2t+1) (2t-1)" _ #(10e-5+241)(2e-1)"
T2 (2t+1)(26-1)  3¢(3t-1)  2(2t+1)(2¢-1) - 8¢(3t-1)
(12¢-4)(26-1)  4(8¢-1)(2¢-1)  2(2¢-1)
©6(2e+1)(3t-1)  6(2t+1)(8t-1)  3(2t+1)”
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_8a+a-1 a-a’-3a° _ —(4a-1)(1-a) _ (4a-1)(a-1) _1
a-1 ~  1l-a (1—a)(a—4a2) a(a-1)(4a-1) a’

6 1 ___ 6 9 . (i __6_+g) _
"lax+ad® rax Pixfa ) \d® a x
_ 1 _ 6 + 9a ., x’—6ax +9a® _
a(x+a) x(a+x) x*(x+a)

2 2
_ x%- 6ax + 9a° a®>x  (x-8a)-a’x a

ax’(a+x) (x-3a) ax?(x-3a) 2
x(x - 3) 1 2 3—x ) _
7. [x3+3x2+3x+1+1+2x+x2j (x—1+x2-2x+1j"

:[x(x_—?,)+ 1 MiJr 3-—x }__x(x—3)+(x+1)'2(x~1)+(3—x)_

(x1)®  (x41) J\ 21 (2-1) (x+1)° (x-1)"

x*-8x+x+1 2x-2+3-x x2—2x+1. x+l (x~1)2(x+1) 1

) (-1 (1) (a1 (es)(x1) (xel)
{xz—er x+1 1 },4—962:
8. 4+ 1 x+(x_1)2 x+1)" x+1

:[ X x x+1 1 J'(Z—x)(2+x)_
( : =

x+1)(x2—x+1) -x+1 x+1 x+1
_xz—x+(x+1)2—(x2—x+1). x+1 ~
(x+1)(x —x+1) (2-x)(2+x)
=x2—x+x+2x+1—x+x—1. x+1 _
(x+1)(x2—x+1) (2-x)(2+x)

_ (x2+ 2x)(x+1)
(x+ 1)(x2— X+ 1)(2 x)(2+ x)
x(x+2)(x +1) x
)

(x+1)(-x+1)(2-x)(2+x) (f-x+1)(2-x)
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75

x* 8x°—32 x°-8x [ 2
: 7+ : -4)=
9. iax+4 x- 2% x (x )
2 8(x2—-4) x*(x%-8 1
e e #len) o
(x+2) **(x-2) x x*- 4

_ K 8(x - 2)(x + 2) . x*(x - 2) (x2+ 2% + 4)

_ (x+ 2)(x2+ 4)

2 2 2 2 2
Yy -y+2 yi-y+18 [ y’-y+18
—_— 2
10. [( j ( E ) 3 7{ 3 ) ]y2—12y+36

Il

Il

22 (x + 2) (x - 2) x(x - 2)(x + 2)

8 +(x2+2x+4)x 8+t 2x’ dx _

x+ 2 x+ 2 B x+ 2 4
(8+4x)+(x3+ 2352)_4(x+2)+x2(x+2)_
x+2 - x+2 a

= x% +4.
x+ 2

+2 2_y+2 ) y?-y+18 2 418 36
(y Y+ 2 y—y+18)_ 36 _
2 3 (y—6)2
(31/2 3y+6 —2y%+2y 36)_ 36 _
(v - 6)
£y~y 30) 36 (yz_y_30)2=
(y-6)  (v-6)
(v(y - ®+5@ 6)) _
- 6)’
(- 6)(y+5)) _ (- 6)°(y +5)° _ = (y+5).

(v -6y (v - 6)
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Tpenupoeounan paboma 14

VipocTute BbIpaKeHUd:

2x 4 2x ). 4x®+14x
1-3y 8y+1) 94%+1-6y

o

w

x3—9xy2‘ x + 3y + x — 3y
9y%+ x? x?-3xy 3Bxy+x® )

(3a - 2b)° , 9
b-3a  3a-b’

1+n 1-m ., m+n
n’-mn m’-mn m?n — n’m

B2 - p? 12n(3n + p)

126c2+ b®  6b%c + 5c® 3¢8

+ .
E*—p®+12kn + 36n®  p®— k- 12kn — 36n°

+
(b-2¢)*  (2c-b)°  4be—4dc’-

b2’

7. (1—b)2£ LI ]+3”’.

(1_b)2 1-b2 1+b
5x 42x 5x -3 9(x+9)
8. + = P - .
x-9 x*-18x + 81 x“— 81 x—-9

(5x~1)3 -1+ 5x
bx — 2 2-5x

(2y +32)"  (2y-382)"
2y - 3z 2y +32

10.




TpenupoBounas padora 14 v

Pewenue mpenupogowrnoi pabomuvt 14

VopocTture BhIpAKeHUS:

2x 2 C4x®+l4x
1-3y  38y+1 ) 9y®+1-6y

2
_ oy 1 N 1 .(3y—1) _
1-8y  38y+l ) 2x (2x+7)
 3y+1+1-3y (3y-1)’ _ 2% - 2 (8y-1)° B
(1-3y)(1+3y) 2x (2x+7)  (1-3y)(1+3y)-2x(2x+7)

2x -2 (1-3y) 2-(1-3y)
(1-3y)(1+3y) - 2x (2x+7)  (1+3y)(2x+7)"

2.(;+n B 1-m ]: m+n_

n"-—mn mz-— mn mzn - nzm

= 2x

2

(s )

(1+n)m + (1-m)n mn(m-n) _ m+mn+n-mn ' mn(m-n) _

nm (n-m) m+n mn(n-m) m+n
3 (m+n)(m—n)mn __m-n__
~mn(n—m)(m+n)_ m-n L.

x*=9xy® [ x+38y N x — 3y
9y%+ «° x® - 3xy 3xy + x°

I

x(?-99") ( x43y  x-3y
2, 2 +
9y + x x(x-3y) x(3y+x)

_ x(x-3y)(x+38y) (x+ 3y)2+ (x - 3y)2 B

9y%+ x* x(x-3y)(x+3y)

x(x - 8y)(x +3y) «*+6ay + 9y’ + x*— 6xy + 9y* _
9y%+ x* x(x - 3y)(x +3y)

x(x - 3y)(x +3y)- 2(x2+ 9y2) 5

x(x2+ 9y2)(x - 3y)(x + 3y) B
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(3a - 2b) ,_9a’
b-3a 3a -b

(3a - 26)"  9a®

4.

3a — 2b 2 9a?
_ )

b-3a b-3a b-3a
_(3a-2v-3a)(3a-2b+3a) 2b-2(3a-b) .
B b-3a  8a-b
E?-p* N 12n(3n+p)
E2-p®+12kn+36n%  p°—k®-12kn-36n°>
_ E-p? 12n (3n+p)
(k+6n)2—p2 pz—(kH—6n)2
_ k% -p? B 12n (3n+p) 3
B (k+6n—p)(k+6n+p) (k+6n+p)(k+6n-p) B
K~ (p+6n)’  (k-p-6n)(k+p+6n) k—6n-p
 (k+6n+p)(k+6n-p) (k+6n+p)(k+6n-p) k+6n-p’
12bc*+b®  6bc+5c° 3¢?
(b~?..c)2 (ch——b)2 4bc—4c2-b®
_126c%+b  6b%e+5c® 38
(b-2¢f  (b-2¢)®  b°—4bc+4c’
_126c%+0°  6bPe+be®  3¢®  12bc%+b°-6b%c-5cP-3¢% _
(b-2¢)  (b-2¢)’  (b-2¢)’ (b-2¢)*
3_ 2 2 3 —90\°
_b —6bc+12bzc -8 _ (b 2c)2 b9,
(b-2¢) (b-2c)
2 1 3+b
.(1-b -
7 ( ) [(1—1;)2 1—b2) 1+b
2 1 1 3+b
=(1-0) {(’1_1,)2 T (1-v)(1+0) | 146

3(b+1
- (1-b)" Lib-1+b  3+b_ 26  3+b_2b+3+b_3b+3_3(b+l) o

5 +
(1-b)"(1+d)

1+b 1+b 1+b

1+b  1+b
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5x 42x . bx-3 9(x+9)
8 +— P — =
x-9 x“-18x+81 x°-81 x-9

_ | Bx 42 x*-81  9(x+9) _

| x-9 (x—9)2 5x-3 x-9

5x(x—9)+42x‘(x—9)(x+9)_ 9(x+9)
(x-9Y 5x—3 x-9

x(5(x - 9)+42)(x - 9)(x +9) _9(x+9) _
(x - 9)°(5x - 3) x-9

(x-9)"(5x-3) x-9 (x-9) x-9
x(x-9)(x+9) 9(x+9) _ x(x+9)  9(x+9) _ (x+9)(x-9)
(x-9Y x-9 x—9 x-9 x-9

(5x—1)3+—1+5x_
52 -2 2-5x

_(5x-1)" sx-1_ (5x-1)-(52-1) _ (5x-1)((5x-1)"-1)

5x—-2  bx-2 Bx -2 5x— 2
_ (5x-1)(5x—-1-1)(5x—1+1) _ (5x-1)(5x-2)bx _ 5x(5x~1)-
5x—2 5x-2

(2y + 32)2 B (2y - 3,2)2 B
10. 2y - 3z 2y +3z

_ (29 +382)°- (29 - 82)°
(2y - 382)(2y + 32)

(2y+82-2y+32)((2y+32)"+(2y ~32)"+(2y -32) (29 +32))
(2y-3z)(2y+32)
62(4y2+12yz+922+4y2—12yz+922+4y2—922)
(2y-32)(2y+32)
63(12y2+922) ~ 18z(4y2+322)
(2y-3z)(2y +32) 4y%-922

x(5x-45+42)(v-9)(x+9) _ 9(x+9) _ x(x*-81) 9(x+9) _

x+9.
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Pemrenne 0osiee CJIOSKHBIX IIPUMEPOB

IIpaxmuxym 13

YipocTuTe BhIPaXKeHUs:

2 0x%y 3 1
j P A Ad ny:x+(1—3x—y)- x:y: - 3x+y = |=
xy“—9x° Ix“—y 9x°-3x+y—y

a) 9x® -3x+y-y>=(9x* -y*)-Bx-y) =
=@Bx-y)Bx+y-1);

6) xy® - 9x = x(y* - 9x%) = x(y — 3x)(y + 3x).

3 .2
_ y-9xTy+x e ). 3x+y+1 3x+y _
B x(y+3x)(y—3x)+(1 3x y) ((3x+y)(3x—y) (3x—y)(3x+y—1))

_ 9y )(3x+y+1)(3x+y—1) ~ (3x+y)’ _
x(y+3x)(y—3x) (3x+y)(8x—y)(Bx+y-1)

- 9x%y + x (3x+y—1)((3x+y)2—1—(3x+y)2)

*x(y+3x)(y—3x) (3x+y)(3x —y)(3x +y - 1)

- 9x%y + x -1 B -9y +x - x

+(1-3x-y

=x(y+3x)(y—3x) (8x+y)(8x-y) x(y+3x)(y - 3x)
_yly-38x)(y+3x) y

Cx(y+3x)(y-38x) x

2
9. {_“_’Li_"_+ab+b2)._i‘l__ b _

5a%- bab a+b a-b
) 1 5a b
= +1 - =
(ab+b )(5a2—5ab 1) a+b a-b
_b(a+b)(1+5a°-5ab) 5a b
B 5a(a - b) (a+b) a-b

b(1+5a%-bab b(1+5a%-5ab-1 . _
_ofsatsa) y b(tsatsab-l) psa(a)
a-b a-b a-b a-b
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xt- 2x%+ 342 x? x2
3. — -— +— -1=
X*—x"4+4x -4 x+x-2 x"—-x+2

a) x' —x® +4x -4 = x* —(x2 -4x +4)=
= x4—(x—2)2= (x2+x—2)(x2~x+2)=(x+2)(x-—1 )(xz—x+2);

6) x®+x-2=x’+x+x-2-2=
= (x2+2x)—(x+2) =x(x+2)—(x+2) =(x+2)(x-1).

x*=2x%+3x? x? x?

- (x+2)(x—1)(x2—x+2) (x+2)(x-1) " xz.—x+2 -

x4—2x3+3x2—x2(x2~x+2 +x2(x2+x—2)~x4+x2—4x+4

(xz—x+2) (x+2) (x-1)

2 -2x%+8x% —xtrad—2x% + xt + 28— 2x% - &t

+x?-4x+4 _
(x2+x—2)(x+2)(x—1)

-4x+4 -4 (x-1) -4

(xz—x+2)(x+2)(x—1) (xz—x+2)(x+2)(x—1) B (xz—x+2)(x+2)'

x’+ 4 _ 2x .4x2+2x~ x*-3 _
4x%+2x  2x%+ x*+8x+4 ) x%-64 x*-16

a) 2x° +x% +8x +4 = x2(2x + 1) +4(2x + 1) = (2x + 1)(x* + 4).
6) x°%—64 = (x? —4)(x* +4x% +16).

_ [ x%+4 2x } 2x(2x+1) x?-3

2x(20+1) (2x+1)(x2+4) .(x2—4)(x4+4x2+16) =T

B (x2+4)2—(2x)z ' 2x(2x+1) B X3
© 2x(2x+1)(2%+4) (x7-4)(x'+42?+16) x'-16

B) x*+4x2+16 = x*+ 8x%+16 — 4x? = (x*+ 4)° - (2x)° =
= (2% + 2x + 4)(x% - 2x + 4).
1 x*-3 1-2°+38 4 -2 1

() (ara) (-a)(2Pra) (2Pa)(2Pa) (oP-4)(xP44) P4
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ab e (a-b)(irac) - (a-cXliab)

5 Db lrec  _ ___ (irabieao) _ (a-b)(1+ac) - (a—c)(1+ab)
(ab)(a-c) ~ (rabMirae) +@-0Xa) ~ (Lrab)(1rac) + (a-b)(a—c)
() (0] (Lvab)(L+ac)

_ a-b+a’c-bac-a+ctabe-a’b _(c-b)ta’(c-b) (1+112 J(e-b) _eb
1+ab+ac+a’be+a’~ba-ac+be 1+a2+bc(1+a2) (1+a2)(1+bc) 1+be”

6. (x+8j3_x+4_(x+3)3(x+1)—(x+2)3(x+4)

x+2) x4l (x+2) (x+1)
(24 927+ 2T+ 27)(x + 1) (x + 4)(*+ 6"+ 12+ 8)
- (x+ 2)3(x +1) -
92T 2Tac P+ 9o+ 2T+ 211" —6x°-122°-8x—4x°-24x°-48x-32
- (x+2)(x+1) -
_ —~(2x+5)
C(x+2P(x+1)
- ( 4nel 4 J_4n2+10n+ 4
2n°+n-10 n°-4 4n +9 n+2

_(4n+1)(n+2)-4(2n+5) 2n(2n+5) 4 _
(n-2)(n+2)(2n+5) (4n+9) n+2

(4n>+n+8n+2-81-20) o 4
(n-2)(n+2) '(4n+9)_n+2_
_ (4n*+n-18)2n L4 (9 (n-2)2m 4
-(n+2)(n—2)(4n+9) n+2——(n+2)(n—2)(4n+9) n+2
on 4 2n+4

=2, TaK Kak

+ =
n+2 n+2 n+2
a) 2n® +n-10=2n* +n+4n—-4n-10 =

=n(2n+5)—2(2n+5)=(2n+5)(n—2)
6) 4n® +n-18=4n>-16+n-2=
= 4(n*-4)+(n-2) = (n-2)(4(n+2)+1) = (n-2)(4n+9).
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36 L 77a - 166b |, 45b° 3
Ta-17b _11a-196  2a-b | 2a%- 5ab + 20

11a-19b Ta-17b

Tax xax 2a’ —5ab + 2b% = 2a% — 4ab — ab + 2b° =
:2a(a—Zb)—b(a—2b):(a—2b)(2a—b).

36(11a-19b)(7a-17b) 77a-166b | 2a’-5ab+2b" _
(7a-17b)(7Ta-17b)~(11a-19b)(11a-19b)  2a-b 4562

36( 77a*-187ab-133ab+323b" ) T7a-166b | 2a2—5ab+2b>
(7a-17b+11a~19b)(7a~17b-11a+19b) 2a-b 45b” B

B 45p°

36 (a~2b)(b-2a) b-2a

_ 770"~ 320ab + 328b~ (77a ~166b)(a—2b) 2a*-5ab +2b _

36 (77a"-320ab+3235" 77a—166b}‘ 2a%-5ab+2b®

(a-2b)(b—2a) 45b°
_ 77a%-320ab+323b*-77a+166ba+154ab-332b" (a—2b)(2a-b) _
- (a—2b)(b-2a) 45b”
_ % 20-b 1
Cb-2a 450 5

2 1 .5 ).4a+a2_
9. a’~6a 2a+8 a*-2a-24) 2a-12

N 1 5 2(a-6) _
B (a (a6)  2(a+d) = (a6) (a+4)) a(ard)
_ 4(a+4)ta(a-6)+5-2a 2(a-6) a’+8a+16 _

2a(a—6)(a+4) a(a+4)  a?(a+4)’ =

(a+4)2 1

a*(a+a)’ @
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10.( l % . 8 j( 52 +2x—13j:
x+2 2x°-x-10 2x°-5x x+4

O 9 .8 52+(2x-13)(x+4) _
x+2  (2x-B)(x+2) x(2x-b) x+4
_ x(2x-5)+9-x+8(x+2) 52+2x"-13x+8x-52 _
x(x+2)(2x-5) x+4 B
_ 2x°-5x+9x+8x+16 52+2x°-18x+8x-52 _
x(22-5)(x+2) x+4 B

_ 2a%412x+16 2xt-5x _ 2(x°+6x+8)
Cx(2x-5)(x+2)  x+4  (x+2)(x+4)

b

a) x°+6x+8=x"+4x+2x+8 =
=x(x+4)+2(x+4) = (x+4)(x+2);

6) 2x% —x —10 = 2x° —8~x—2=2(x2—4)—(x+2)=
=2(x+2)(x-2)-(x+2)=
=(x+2)(2(x-2)-1) = (x+2)(2x-4-1) = (x+2)(2x-5)
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Tpenupoeounasn xapmouxa 1

( 3—%] x+3
L | x+ : 7
x+1 1-x

1 4a 1 1
2. -— . -— .
a-2 a°-4 \(a-1 a“-a

a2

3. |a+1+—1 i3 .
a-1/ a*-2a+1

-bx - 6 x ., X x4+ 2
-4 x4 x-2 x-2

10 -1 1 _ 2
25_b2+5+b+5_bj(25 106 +b* ).

14m

_5m+1+3(m—3).

4a a-1 a a
— + . .
a+l a-1

-1 a+1

5m
6. - — . 2
m+3 m°+6m+9 m°-9 m+ 3

1 b+1 4b2+2b+1] 1

+ . : .
2-4b 8v°-1 1+ 2b 4b - 2

9 2 __a |, 4+a 2
"l(a-2F 4-a®) 4-d® a-2

10'x+12:( x -3 9 )+_1_2_

C-9x |\ 2%+ 5x-8 9-x2) =x
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Tpenupoeounas xapmoura 2

I 2
1. (x+3 xzj 1+x

2+ 6x+9

9 x+6_ 1 ) 3 _ 6
"{8x+9 x+3) x-8 x*-9°

15 ). a*-10
a+5) a’+10a + 25"

3. (a—5+

-2 2
4. 3y2 23 AL A
y‘-4 y*-4 3 y+2

5.( 18,2 j~(x2—8x+16).
x-4 x°-16 x+4

5a 3a .ba+2 a-1
a+1 a’+2a+1) a®>-1 a+1"

2x 1 4 x +3(x+4)
x+8 x-1 x*+2x-8) 2x+1 x+3
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Tpenuposoinas xapmourxa 3

( 6—a2j 6+a
1. |a+ P
1

a“ —

3a 3 a+2 1
2, ———: - .
a’-9 a°-9 3a-3 a-1

2_
3. la+6+-2_ .2 i2a+36.
a-6 a“- 30
3a -4 a ., a 5-2a

a+1l a+1"a%>-1 a+1"

2 —_
5. L (a2+10a+25).
a-5 a“°-25 a+5b
6 5x N 424 ‘ x2— 81 B 9(x +9)
"lx-9 x*-18x+81) 5x-3 x-9
7 32a +8—a .8+a 8
‘l64-a> 8+a) 8 8-a’

+1
3—2m+(5~m)2. m__ m
" m+5 m (m-5Y 25-m?)
3(x -2
10.[ 3 4 5 4 p 2 ):2x+1+ (x ).
x-838 x“-bx+6 x-2 3 3-x
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Tpenupoeounan xapmoura 4

— 2 —-—
1. b+3 b : 23 26 .
b-2 b*—4b + 4

1 1 b 4
2. - = . o
b-1 b*-b) b+2 b*-4

2

3. [x+5+-22 :2x+25 .

x -5 x“—=10x + 25

5a — 6 a a*-4 10-3a

4. + . + .

a+2 a+2 a a+2
5. (4 9 b*-64  8(b-8)
"{b+8 b2+16b+64 ) 4b+23 b+8

3-b 9-b° 3+b

6.( 2 4, L j(9+6b+b2).

3

28b  b-T7) b b
" b2 -49 b+T) b+T b-T"

o

3+a a’-3a 3-a

a? 9-a*> 27+4d° a
+ : 3+3

o

9 3 ) 6 1-2y
ot = | Pt
¥y’ -9 (3-y) (y -3) +y

10’( 2, 10 L 3 j:3x3+2+x—1

x+1 x?2-8x-4 x-4

4-x
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Tpenupoeounas kapmoirxa 5

1. |9y - _2x—y2 _ a _a-1
’ y y 3xy — 8x y

2. m_l'm_2

m*—2m+1 1l-m m+1 m+1"

11 )»(a2~1).

a-b ). b® 1
5+ .
b(b +a) d’+ab a®~ab® a+bd

(
G
5. [4y2+21 ) 2y + 4y ~3x -6
(
E

3.

4.

2 - 2y°

6. -2x+4 2x%+x x+2}' 4 x+4

4251  x°+8 %x°-x) x°+2x 3-6x

7.

x%+ 3x + 2 3x+4j x%-1

®+2x+1 38x+3 3

a b 2ab a b 2ab a-b
8. + +t=— | - - | .
a+b a-b b°-a a+b b—-a a°-b a+bd

9. ab+

ab a+b
. -a-b|.
a+b (a—b j

x*-3x+2 3x’+7x-10 5-4x-9x’

10.
x-1 3x +10 x+1
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Tpenuposounan xapmoura 6

1+x 1 N 2
1-2x+x2% x+1) x-1 x+1°

1 1 1
1- + P
x-1 x+1 x“~1

y _ x ' x  x+y
2x%+ xy  2xy + y° 22—y xP-xy )

(
(
(
5. [4 9x2—8j:2a+6x—3ax—9x2.
(
[
[

2x%- 2

c+5 c+5 '02+5c+02+5
"1-5¢ c+1°

8x°+8x -7 x+3), 2
Tax?-2x 41

2 m 4 2 4 m
- - = |: + g+ .
2+m m-2 4-m 2+m m“-4 2-m

g9 _3 _3x—3y.(2x—3y

. - 2x+3y |
x+y 2x-8y \ x*- 42 y]

A+ 7x-8 Tx*+3x-10 4-5x-9x°
x-1 Tx +10 x+1 7

10.
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Tpenupoeounan xapmoura 7

2 (1 1)2_ m*+ n®
m n

1. —: 5
(m - n)

mn

9 [5x2—15xy_ 3xy + 9y* ).[é_éj

22— 9y x%+ 6xy + 9y> y x
1 2 1 4a%+ 4ab + b*
3. s+ ——5+ 5 | .
(2a -b)" 4a”-b" (2a+b) 16a

056-15  26-6|  b-3
0,56°— 1,56 + 4,5 §b3+ 9| 0,8p°+21,6°

. dxy
4. (x x+y+y) (x+x_y y).

x—y~z
6. — =
X -2
3 2
7 50"~ 2ab + 2b° 6
iaz - -;bz %a + :—lg-b
12¢ — 4¢? 1 4 6c-9
8. + : 5 -— .
2¢ + 3 2¢ - 3 4¢°-9 8¢+ 27

g, [8x"+5x-14 x+3), 2
) 3x%-12 x+2 ) xP-dx+4°

10.

2
2x2+x—1+(3x‘x2“2)
x+1 x?-d4x+4
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Tpenupoeournas Kapmouka 8

4a%- 6ac _ 6ac + 9¢? . 6a + 9¢
“ | 40— 12ac + 9¢2  4a®+12ac + 9¢® ) 4a’+9c?’

(c-2) (c+2) (c-2) c'-4

2
a-1-% +1):(1— 1 j
l1-a 1-a

2
a 3¢ 2a 0,5a - 1
+ + : .
0,5a - 2

26°+8x -5 4x+5) x°-1
x?-2x+1 2x-2 5

"@P+4a’+16a 4-a

4  3a+32), a-38 4
a’-4a a®- 64

y_ . 2x+1 2xy+y |, 2x+1
Yy .

x+y yi- x?
x2 y2 22
Sl PR T ol e e ey R o e &

2
2x2—3x+1+(4x—x2—3)
Tox-1 - 6x+9

10
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Pewenue mpenupoéounoii kapmourku 1

2 2 .2 (1 _
1. (x+3 x ):x+:3=x+x+3 x .(1 x)(1+x)=x+3.(1 x)=1—x.
x+1 ) 1-x x+1 x+3 x+3 1
o L _da (1 1) 1 4 (1 1 )
" a-2 a*4 | a-1 a’-a a-2 (a+2)(a—2) a-1 a(a-1)
_ 1 4a el 1 4 . a+2-4
~a-2 (a+2)(a-2) a(a-1) a-2 (a+2)(a-2) (a+2)(a-2)
_ a-2 1
B (a+2)(a-2) T a+2’
2 2 ~1)? 2(q—
3 (ge1s 1 : za _a 1+1'(a 1) :a(a 1)=a—1.
a-1) a*-2a+1 a-1 a® a?
4 -5x—6 x . x | x+2 ~bx—6 x-2 x+2

x2-4  x*-4 x-2 * 2 (x+2)(x-2) * (x+2)(x-2) * -2

_ Bx—6+x-2 x+2 -4(x+2) LEH2 A x42 x42-4
B (x+2)(x-2) x-2 a (x+2)(x-2) x-2 x-2 x-2 x-2

1.

10 -1 1
5'(25—b2+5+b+5—b
10-(5-b)+5+b 2 10-5+b+5+b 2

D R B A R Ry
10+ 2b 2 2(5+b)
“Goneen) O T

)(25—10b+b2):

(5-b)=2(5-0).

m+38 mi+6m+9) mi-9 m+3

( 5m 14m j.5m+1+3(m—3):
:m[s(m+3)—14]_(m+3)(m—3)+3(m-3):
(m+3)2 5m +1 m+3
:m(5m+1)' m—3 +3(m—3)___m(m—3)+3(m—3):
m+ 3 bm +1 m+3 m+ 3
:(m—3)(m+3)
m+3

=m-3.
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94
7 4a +a—1 a a _
"la?-1 a+1) a+1 a-1
4a+(a—1) a a (a+1)2a a -0
(a+1)(a—1) a+1 a—l_(a+1)2(a_1) a-1
1 b+l 4b%+ 2b+ 1 1
2-4b 8v3-1 1+2b ‘Ww-oz
_ “20-1+20+2 2(2-1) 1
2(26-1)(26+1) 1 26+1
2 2
9. __a :4+a + 2 _
(a—2)2 4-a? | 4-4d®> a-2
2(2+a)—2a+a2.(2—a)(2+a)+ 2
(2—a)2(2+a) 4+ a? a-2
4+a® - _
:( ).(Za)(2+a)+2:1+2:1+2:1
2-a a-2 a-2 a-2 a-2

(2—a)2 (2+a)(4+a2) a-2

10 x+12 *x-3 9 +_1_:
T x%-9x T\ 2x%+5x -3 9 - x2
_ x+12 . x-3 + 9
- x(x+3)(x-3) ) (2x-1)(x+3) (x+3)(x-3)

_x+12 (x-3)+9(2x-1)
x(x+8)(x-38) (2x-1)(x+3)(x-3)

x+12
x(x+3)(x—3) (x - 3)*+9(2x - 1)

x+12 )
x(x +3)(x - 3)

x+12)(2x -1 _2x -1
Z(x x(zc(+12)) x T

2
X x2 X X
2x%+5x—-8=2x2+6x—x-8= 2x(x+3)—(

2

-6x+9+18x -9 x

’

1
(2x—1)(x +3)(x - 3) 1
1

(2x - 1)(x +3)(x - 3) LA

1 —
=

TaxK KakK

+3)=(x+3)(2x-1).
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Pewenue mpenupoeournoi xapmouxu 2

3-x° 1+x2 x+x3+3-x% 1+x° x+3 1
1. | x+ > | = T 7 = 5 = .
1+x° ) x“+6x+9 1+x (x+3) (x+3) x+3
x+6 1 3 6 x+6 1 3 6
2. - |- = —— = =
(3x+9 x+3) x-3 x*-9 (3(x+3) x+3j x-3 (x+3)(x-3)
_| x+6-3 | 3 6 __x+3-6 _ 1
8(x+8) ) -3 (x+8)(x-3) (x+3)(x-3) x+3°
2_ 2_ 5 (a®-10)(a+5)
5. o515 ), _a*10__a 25+15(%; )::( J(a+5) ais
a+5) a*+10a+25  a+b  a’-10  (a+5)(a>-10)
3y-2 3  y+2 y 3y-2 y+2 y
4. + : + = + + =
y2—4 y2—4 3 y+2 (y+2)(y—2) (y+2)(y—2) y+2
=3y—2+y+2+y(y—2)___ y(y +2) _ Y
(y+2)(y - 2) (y+2)(y-2) y-2

5.( -1, 16 2 j.(x2—8x+16)=

x-4 x*-16 =x+4

:—-(x+4)+16+2(x—4)(x_4)2=(x+4)’(x_-4)=x_4.

(x+4)(x—4) x+ 4
6 5a__ 3a 5a+2 a-1 _ a[5(a+1)—3](a+1)(a—1)+a__l ~
“la+l a%+2a+1 ) a®-1  a+l (a+1)2(5a+2) a+l
a(ba+2)(a-1) a-1 a(a-1) a-1 _(a-1)(a+1)
= + = + = =a-1.
(a+1)(5a+2) a+1 a+1 a+1 a+1
36x x-9 x x
7. | = + : - =
(x—81 x+9j x+9 x-9
2
_ [36x+(x—9) Jx x (x+9)2x oz x

B (x+9)(x—9)(x+9)_x—9_(x+9)2(x_9) x—9—x—9_x—9=0'
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8. (f:§+2xj:(4—xz)+i—z—%:

=(x2+2x+4+2x):(4—x2)+x_;=

x_.
o (x+2) Lx-1_x+2 x-1_x+2-x+1_ 3
—(2+x)(2—x) x-2 2-x x-2 = 2-x  2-x

o [2 2 ). 4 2-x_
Tl 4-a? (x—z)z '(Z—x)z x+2

2(2-x)-2(2+x) (2-x)" 2-x

- (2+x)(2—x)2 4 x+2
_ 4  2-x -x 2-x -x-2+x 2
S 4(2+x) x+2 2+x x+2  x+2  x+2
3 4
10.(2x+ 1 . 4 j x (x+4) _
x+3 x-1 x+2x-38) 2x+1 x+3

Tak Kak x> +2x-3=x>+3x-x—-3=
=x(x+3)-(x+3)=(x+3)(x-1),
TO
2x(x-1)+x+3-4 x 3(x +4)
. + —
(x+3)(x-1) 2x +1 x+3
x +3(x+4):4(x+3):4'
x+ 3 x+3 x+3
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Pewenue mpenupo6ournoii kapmourxu 3

2
1. (a+6—a ).6+a:

l+a ) ¢*-1
a+a2+6—a2.(a+1)(a—1)_(a+6)(a 1)—(1—1
- l+a 6+a —(a+6) -

o _3a 3 .(a+2 1 )2

a’-9 a®-9 "\ 8a-3 a-1
8¢ 3 a+2-3 _3a 9 _3a-9_ 3(a3) _ 3
a®>-9 a®>-9'3(a-1) a®>-9 a’-9 a’-9 (a+3)(a-3) a+3’

2 2_ -6\ 2_
3 (g6 8.2 122a+36:a 36+6_(a2 ) =a2 30-(a—6)=a—6.
a—6 a”-30 a-6 a"-30 a°-30
4. 3a—4+ a | a +5—2a_

a+1 a+1 d?’-1 a+1

8a-4 a a’-1 5-2a 3a-4 a (a+l)(a-1) 5-2a
= o + = — +

a+l a+l a a+1 a+l a+l a a+l
_8a-4+45-2a 4 9%l 4 1-14a-1=a.
a+1 a+1

5. ( I J(a2+10a+25)= 2ox0) 20109) (g15)

a-b a’-25 a+b (a-5)(a+5)
_ 2a+10-20-a+5 2 _(a-5) 3
= la5)(as5) (a+5) = (a=5) (a+5)=a+5.
( 5x 42x j x’-81 9(x+9)
6. +— . - =
x-9 x°-18x+81 ) 5x-3 x-9

_ x[5(x-9)+42[(x+9)(x-9) 9(x+9) _ x(5x-3)(x+9) 9(x+9) _
(x-9)"(5x-3) x—9 (x-9)(5x-3)  x-9

x(x+9)_9(x+9)=(x+9)(x—9)
x—-9 x -9 x -9

=x+9.
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32a 8-a 8+a 8
7. 5+ : - =
64 — a 8+a 8 8-a

_ 32+(8-a) 8 8 _(32a+64-16a+a’)8 g

(8-a)(8+a) 8+a 8-a (8-a)(8+a)(8+a) 8-a

(8 +a)8 8 8 8

(8—a)(8+a)2_8“a 8-a 8-a

s (Srimeiw) 2
— 1)
:( 2_a+1_a);(1—a2)+a2f1 :(1Eaa)(1)+a)+a2f1 -

_1-a 2¢ _1-a+2a a+1 N (1 2
“TretarlT asl Cari b [(a-1)=(1-aY ]

9.3—2m+(5—-m)2_[ m m J:

m+5 m (m_5)2—25—m2

_3-2m _ (5-m)'m{m+5+m-5] _3-2m 2m _ 3-2m+2m _ 3

m+5 (m—5)2(m+5)m m+5  m+5  m+b m+5"
! -2
10.[ 3 i 4 L 2 :2x+1+3(x ):
x-3 x"-bx+6 x-2 3 3-x

3(x-2)+4+2x(x-3) 3  3(x-2) 3( 2x"-3x _2) 3(x-2) _

(x-2)(x-3)  2xid 8x  (x3)(z-2)(2xtl) 3

Tak rax 2x% —-8x-2=2x" —dx+x -2 =
=2x (x-2)+(x-2)=(x-2)(2x+1), To
_ 3(2x+1)(x-2) 3(x-2) 3 B3(x-2)
—(x—3)(x—2)(2x+1)+ 3-x x-8 x-3

_3—3x+6_—3(x—3)__3
T x-8  x-3 ’
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Pewenue mpenupoeounoi kapmouxu 4

_ 2 2 b-2
1 [ pe8 v, 23 26 _ b*-20+3-b° ( > _ b(b_2)=b_2.
b-2 ) b*-4b+4  b-2 3-2b 3— b
1 1 b 4 b-1 b 4
2. - = . t— = . + =
b-1 b*-b) b+2 b’-4  b(b-1) b+2 (b-2)(b+2)
1 4 _ b-2+4  b+2 1

The2 -2 b+2)  (b-2)(b+2) (6-2)(b+2) b2

2

x -5 'x2—10x+25=

_2®-25+50 2%+ 25 _x’+25 (x-5)

=x—5.
x-5 (x—5)2 x-5 x*+25 *

5a — 6 a .a2—4+10—3a

a+2 a+ 2 a a+2
_ — 2 2

_5a-6+10-3a 5 _ (a+ )+
a+ 2 a+ 2

2 _
5.( 4b 9 j.b—64+8(b 8) _

b+8 b’+16b+64) 4b+23 b+8

:b[ 49 J.(b~8)(b+8)+8(b—8):

b+8  (b+8) 4b + 23 b+8

_b[4(6+8)-9](b-8)(b +8) L 8(6-8) _

a-2=2+a-2=a.

(b + 8 (4b + 23) b+8
_ b(4b+23)(b-8) 8(b-8) (b-8)(b+8)
T (b+8)(ab+23)  b+8  b+8 =b-8

6.[ 2__ e — )(9+6b+b2)=
3-b 9-b% 3+b

2(3z3bz;)‘1(;(5)'b) (3+b) =2=2(3+b)=3+b.
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286  b-7) b b _280+(b-7) b b _
V249 b+7) b+7 b-7 (b-T)(b+T) b+T b-T
(28b+b7-14b+49)0 4 (b+7)°p b _b b g
T (=T (beTY b=T  (b-7)(b+7) BT  b-T b-T
a? 9 - g2 27 + a® ( a? )
. ‘T3 + :3+ =
3+a a°-3a 3—-a 3-a
_a2(3—a)(a+3)+(27+‘13).9—3a+a2_
~(3+a)a(a—3) 83-a = 8-a
38 +a)(9-3a+a? _
=—a+( )( ) 8-a ;=-a+3+a=3.
3-a 9-3a+a

9 3 6 1-2y
9. 7+ 5 | 5+ =
79 (3yy ) (s-3) 5y

_ 9(y-3)+3(y+3) (y-8) L1-2y _ 9y-27+8y+9 1-2y

(y+3)(y~3)2 6 3+y 6(y+3) y+3
B 6(2y-3) + 1-2y 2y-3+1-2y = 2
~ 6(y+3)  y+3 y+3 - y+8°

+1  x%-3x-4 x-4 3 4-x
2(x-4)+10+3x(x+1) 3 x-1

(x+1)(x-4) (3x+2) x-4
2(x+1)+3x(x+1). 3 x-1  (2+3x)(x+1)3 x-1

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

= - = =-1, Tak Kak

x-4 x-4 x-4
x2—3x—4:x2-4x+x—4:x(x—4)+(x—4):(x—4)(x+1).

10.( 2 10 +3x):3x+2+x—1:
X
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Pewenue mpenupoeownoid xapmouxu 5

2 _ 2 2 _
1. (2x_y_2x y j a_ a 1= 2xy-y"-2x+y°  a a 1:

y 3xy-3x vy y 3x(y—1)_ y
_2x(y-1) @  a-1_2a a-1_2a-3a+3 _3-a
y 3x(y-1) y 3y y 3y 3y
m 1 m 2 0m m 2

mi-2m+l  1-m m+l m+l (m_1)2 * (m-1)(m+1) Tl

m(m+1)+m(m—1)~2(m—1) _m “tmam’-m-2m*+4m-2 _ 4m-2
(m-1)(m+1) (m-1(m+1) -~ (m-1)(m+1)’

w

)A
/_\ VR N
G“
Q"
+
Q

) 1+a—(1-a)-(1-a® . 9
L_IL_ ) (a>-1)= (1_a)(1£a) )-(a -1) = -a®-2a+1.

b 1) _a’-absb” b'-abia® _a-b
aPab )\ a®-ab®  a+b ) ab(a+b) a(a-b)(a+b) b

y +21 ) 2uy+4y-3x-6 _ 4y*+21-12y-12 2(1-y)(1+y) _

2-2y> 2(y+1) (x+2)(2y-3)

_ (2y- 3) 2(1+y)(1-y) _ (2y-8)(1-y)

2(y+1) (x+2)(2y-3)  x+2
P¥-2+4 2%+x  x+2 4 x+4

6. ( -1 5+8 —2x2—x):x2+2x_3—6x:
| x2x+4 . x(2x+1) _ x+42 .x(x+2) . x+d
| (22-1)(2x41) ( x+2)(x2_2x+4) x(2x-1) 4 3(2x-1)
B x 22 ) x(x42) | e O{x2) xed
_[(2x—1)(x+2)_x(2x—1))' 1 3(ox1)  d2ed)  32xd)
_ (x+x+2)(x—x-2) x+d ~4(x+1) N x+d
4(2x-1) 3(2x-1)  4(2x-1)  3(2x-1)

_3x-3+x+4 1-2x 1

3(2x-1)  3(2x-1) 3
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g [F+8x+2 Bx+4) 2-1
"l #*+2x+1 B3x+3 3

:((x+1)(x+2)_ 3x + 4 J'(x—l)(x+1):

(x+1)2 3(x +1) 3
:3(x+2)—3x—4.(x—1)(x+1):g(x_l).
3(x +1) 3 9
8 a , b 2 ) a _ b 2 | a-b _
"la+b a-b b-a?) a+b b-a a®>-b®) a+b
_a(a—b)+b(a+b)—2ab. a _—b(a+b)—2ab.a—b_
B (a +b)(a-0) (a+b) (a-b)(a+b) a+b

a’—ab+ab+b®~2ab  a  ab+b>+2ab _ (a-b)’a  b%13ab _

(arb)(@b)  (atd)  (asb)f  (asb)i(ab) (asb)

_a*-ab+b+3ab _(a+b) _

(a+bY (a+bY
9. ab+_9_b_.(a_+b_a_b)=
a+b \a-b
b(a+b) 1- - —b+1-
:ab+f_(a_l.ﬂ:ab 141zetb | _ o a-bil-a+b  ab
a+b a-b - a-b a-b

10.

2 2 2

x x3_3;+2 _ 3x3;’:a;010 5 4;+19x _ x_2_(x_1)_(_9x+5) _

=x-2-x+1+9x-5=9x-6.

Heobxonmumo yuecTsb, 4TO0:

a) x2-3x+2=x"-2x-x+2= x(x-2)—(x-2)=(x-2)(x-1);

6) 3x°+7x—10 = 3x”—3x +10x - 10 = 3x(x-1)+10(x-1) =
=(x-1)(8x+10);

B) 5-4x-9x% = -9x® —4x +5=-9x2 ~9x +5x +5 =
=-9x(x+1)+5(x+1)=(x+1)(-9x +5).
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Pewenue mpenupo6ounoi xapmouxu 6

1. (3,1_1_3“‘1). X 9 w_gazga_l_zaz_fﬂ.
x ) 2x-2 x-2(x-1) 2 2

1+x 1 x 2
2. 5= : + =
1-2x+x x+1 x—-1 x+1

1+ x 1 . ox 2
= 7~ M + =
(l—x) x+1 x-1 x+1

(1+x)2-(1—x)2_(x~1)+ 2 4x(x-1) . 2

(-2 (x+1)  ® x4l (xo1)f(xel)x x+1
4 2 2(2+x-1) 2(x+1) 2

TG (xel) x4l (x-1)(x+1)  (z-D)(x+1)  x 1

1 1), 1 (x-1)(x+1)—(x+1)+x-1 x*-1
3. (1~ w1 x+1] Tl (x-1)(x+1) 1

x¥-1-x-1+x-1 ' x?-1 _ (x2—3) (xz—l) —x2_3
(x-1)(x+1) 1 x-1 7%

4 y  x (_x _ xy ) _

“\2xttxy  2xy+y? ©-y?  xP-xy
y*-xt x _ x+y ): y?-x® x?— (x+y) 3
(2x+y)xy \ (x-y)(x+y) x(x-y) (2x+y)xy (x-y)x(x+y)

:(y—x)(y+x)(xz—x2—2xy—y2) —(—ny—yz)_ y(2x+y) ~

1
xy(2x+y)(x—y)x(x+y)  xPy(2x+y)  xPy(2x+y) P

5. (4_9x2—8}2a+6x—3ax—9x2 _

3x-3 26— 2
_12x-12-94%+8  2(a+3x)-3x(a+3x)
o 8(x-1) 7 2x-1)(x+1)

_ (9°12014) (a43x)(2-3x) (3v-2) 2xd)(x+l)  Be-2)(x+l)
3(x-1) " 2(x-1)(x+1) - 3(x-1) (a+3x)(2—3x)_— 3a+3x)
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6.

7.

10.

[c+5 c+5] A+5c P+5
-+ . + =
5c~1 c+1 1-5¢ c¢+1
(et1)(c+b)+(c+b)(5e-1) 1-Be P45 _ —(ct+b)(etlebe-1) P45
(c+1)(5c—1) c(c+b) e+l B (c+1)c(c+5) e+l
-6¢c 245 -6 . A2+5 _ -1 (c+1)(c-1)

= =c-1.
c(e+l) e+l e+l e+l e+l c+1

X2 1

3x’+8x -7 x+3], 2

3x%- 3 x+1
327+ 8x -7 (x+3)(x-1)3 (x-1)°
3(x —1)(x +1) 2

3x+ 8x - 7-3x*-6x+9 (x-1)  2(x+1)(x-1)" 21

3(x—1)(x +1) 2 3(x-1)(x+1)2 3 °

( 2 m 4 J( 2 4 m ]
- = s | b+ =
2+m m-2 4-m 2+m m°-4 2-m
2(m-2)-m(m+2)+4 2(m-2)+4-m(m+2)
(2+m)(m-2) ) (2+m)(m-2) B
2m—4—m2—2m+4. (2+m)(m-2) _—m?
(2+m)(m - 2) —m?-2m+2m-4+4 -m?

=1.

3 3(1-x"+y")  3-3.3x%-3y7 _ 3(x-y)(x+y)

x+y xX+y x+y x+y

=3(x-y).

x*+T7x-8 Tx*+8x-10 4-5x—-9x”
x-1 Tx+10 x+1

TaK KaK

a) x*+7x—-8=x"+8x—x—-8 = x(x+8)—(x+8) = (x+8)(x-1);

6) Tx+3x—-10 =Tx® = Tx +10x - 10 =
=Tx(x-1)+10(x-1)=(x—-1)(7x +10);

B) 4-5x-9x* = 9x® —5x+4=-9x" - 9x+4x+4 =
=-9x(x+1)+4(x+1)=(x+1)(-9x +4).

=x+8—(x-1)—-(4-9x)=9x+5.



Pewenna TPEHUPOBOUYHBIX KapTOUeK

105

Pewenue mpenupoeownoi xapmouxu 7

1 i.(i_l)z__ﬁi_

"mn'\m n (m_n)z_

___2_.(m—n)2_ m?+n® _ 2mn_ mP+n®
mn '\ mn (m—n)2 (m—n)2 (m—n)2
_m2+n2—2mn__(m—n)2__1

S P

o [Bx’-15xy _ Bxy+9y* ) (5 8 _
x¥-9y? &%+ 6xy + 9y> y x

:[ 5x(x - 3y) _3y(x+3y)J.5x—3y:
(x +3y)(x - 3y) (x+ 3y)2 T xy

_ 5x 3y |\ _xy _
x+3y x+3y ) 5x-3y

_5x-3y xy  xy
~ (x+3y) (5x-38y) x+3y’
1 2 1 4a®+ dab + b?
3. stTs ot 5 | =
(2a -b)" 4a°-b"  (2a +0) 16a

(2a +b)’+ 2(4a’-b *) + (2a - b)° (24 +b)’ ~
(2a - b)*(2a + b)Y’ 16a
_(2a+b+2a-b) (2a+b) _
(2a - b)*(2a +b)°  16a
16a? a

(2a - b)*16a (22 - b)

4xy 4xy
4. [ x- Ja+=H _yl=
(o) (o)

PR

_ (x + y)Z— dxy (x - y)2+ dxy  (x - y)z(x + y)2 e

Xty x-y  (x+y)(x-y)

__y.

2
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05b-15  26-6 |  b-3
0,5b%~ 1,56 + 4,5 §b3+9 10,80+ 21,6

0,5(b - 3) 2(6-3) |. b-3

0,5(b°- 3b +9) HvPe27) ) 0,8(6°+ 27)
1 6 0,8(0°+27)
(bwg)(b2—3b+9_ b3+27j' b-3
b+3-6 08(b+27)

= =0,8(b-3).
b+ 27 1 8 )
.o V2.
y-z _
6. — =
y xX—2z
_XYy-XZ-Yyz YX-yz-XzZ _XYy-XZ-Yyz X-2 X—-2
y-z ’ X -z yx-yz-xz2 y-z y-z
gaz— 2ab + g—bZ 6b
[ERE VRS PCRE PO v
4 9 4 2
1 2 2
_ & (907~ 12ab + 467 6 _
1 2 2 1
5 (9a-46%) +(3a + 2p)
6(3a - 2b)° 24b

(3a - 20)(3a + 2b)  3a+2b
6(3a - 2)  24p
= -

3a + 2b 3a+20
_18a —12b + 24b _ 6(3a + 2b)

3a + 2b 3a + 2b
120-4c> 1 [ 4  6c-9 ) _
20+3  2c-3 | 4c?-9 8B3+27)

_12c—4c2+ 1 . 4 3 6c-9 _
2¢+3  2c-3"| (2c+3)(2c-3) (2c+3)(4c*-6c+9)
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12 - 4c? 1 4(4c-6c+9)-3(2c-3)
© 2c+3  2c-37(2¢-3)(2c+3)(4c?-6c+9)
_12¢ - 4 1 (2¢ - 3)(2¢ + 3)(ac2— 6c + 9) B
2¢c+3  2c-38 16¢%- 24c + 36 — 12¢%+ 36¢ — 27
12e-ad 1 (2¢ - 8)(2¢ + 3)(4c”~ 6¢ + 9)

2 +3 2¢ -3 4c®+12¢ + 9

12¢ — 4¢2  (2¢+ 3)(462-— 6c + 9)
= + =

2¢+38 (2¢ +3)°
_12c—4c2+4cz—6c+9_6c+9_3(2c+3)~
2 +3 2¢ + 3 2 + 3 2c+3

9 3x°+bx-14 x+3), 2 3
) 3x%-12 x+2) x’-4x+4

3x”+ 5x — 14 - 3(x — 2)(x + 3) 2

3(x - 2)(x + 2) "ax 4
_ 3x%+ 50— 14 - 3x*- 3x +18 | 2 3 2x + 4
3(x - 2)(x + 2) Tox?-d4x+4  3(x-2)(x+2)
2 22 (x=2) x-2
T 3(x-2) " x?-4x+4 3(x-2) 2 8 °
2x%+x -1 (335“"2‘2)2
10. + =
x+1 x“—4x + 4

=2x—1+(—x+1)2=x2—2x+1+2x—1=x2, TaK Kak

a) 20" +x-1=2x"+2x —x-1=2x(x+1)—(x+1)=
=(x+1)(2x-1);

6) 3x—x2~2=—(x2—3x+2)=—(x2—2x—x+2):

=—(x(x-2)-(x-2))=—(x-2)(x-1).
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Pewenue mpenupoéownol xapmoiku 8

1 4a°-6ac  6ac+9c” _6a+9c
40— 12ac + 9¢2  4a’+12ac + 9¢% ) 4a®+ 92

| 4a®- 6ac _ 6ac + 9c”  6a+9c _
(2a -3¢’ (2a+3¢c)’ ) 4a’+9c?
_ [ 2a(2a - 3c) B 3¢c(2a + 3c) | 3(2a + 3¢)
(2a - 3c)2 (2a + 30)2 4a®+ 9¢*
B 2a 8¢ 3(2a + 3c) B
"\ 2¢-8 2a+3c) 4a%+9c%2

2a(2a + 3c) - 3c(2a — 3c) 3(2a + 3¢)

" (2a-3c)(2a + 3¢) 4a’+ 9¢?
_ 4a”+ 6ac - 6ac + 9c* 3 R
h (2a - 3¢) (4a2+ 9c2) 22 -3¢’

g, 4 :[ t . 2 ]:
(-2 ((c+2) (c-2) -4
_ 4 .(c—2)2+(c+2)2+2(cz—4):

(c-2)" (¢ +2)(c-2)

_ 4l (c+2) (c-2)
(0_2)4 -de+4+cP+de+4+272-8

_4ct(cr2)  (e+2)
(c-2)Y4¢® (c-2Y

2
3. (a—l_‘% +1):(1— 1 j=
1-a 1-a

2

a-a’~1+2°+1-a 1-a-1_a d-a_
1-a " l1l-a l1-a -a )
4. a + 3 + 2a .0,5a—1=
05a+1 2-a .i.a?*_l 0,5a - 2
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B a 2 . 2 0,5(a-2) _
1 0,5(at+2) " 3(2-a) H{a?-4) 0,5(a-4)

2a 2a 8a a-2
= + + — . =
[a+2 3(2-a) a3-4j a-4
_9g 3(a-2)-(a+2)+12 a-2_

3(a-2)(a+2) a-4

a (2a + 4)(a - 2) __4a
3(a-2)(a+2)(a-4) 3(a-4)

a—-Xx X a+ x X
a a-—-Xx a a+Xx

(a-x)+ax (a+x)'-ax B a(a2~ax+x2)(a+x) T

ala-x) " aa+x)  a(a’+ax+x?)(a-x) @’z

=2

6. [2°+8x-5 dx+5) 21 _
Tlxt-2041 2x-2 5

2(2x2+ 3x - 5) —(4x+5)(x—-1) ,2_q .
2(x - 1) 5
4x’+6x —10 - 4x’-x +5 x*-1 _
2(x - 1) 5
5x -5 x*-1_ B(x-1)(x-1)(x+1) x+1
2(x -1 5 10(x - 1) 2’

7.[ 4 3a+32): a-8 4

>~ 4a a°-64 ) a*+4a’+16a 4-a

4(a’+4a+16)-3a°-32a a(a’+4a+16) 4

a(a—4)(a2+ 4a+16} a-8 4-a

a.(a2~ 16a+64) 4 (a—8)2a 4

B a(a—4)(a—8)—4—a—a(a—4)(a—8) 4-a
a-8 4 a-8+4 a-4

= —_ = = =1-
a-4 4-a a—4 a—4
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26 +1 2xy+ L2 +1
8. xiy{“y - yf_xf]. 1
_ Y +(2x+1)(y—x)—2xy—y' -y _ Yy +(2x+1)(y—x)—y(2x+1):
x+y (y+x)(y-x) 2x+1  x+y (y+x)(y—x)
_ ¥ ~(2x+1)(y~x—y) _ Yy mx_ytx_y
x+y  (y+x)(2x+1) x+y x+y x+y
2 % 2 B
Rl O | e A P Py M ERrs [ e
_ P (y-2)-yi(x-2)+ 2 (x-y) _
(x-y)(x-2)(y -2)
_ Py - x%2 -y + Yz v Px - 2Py
(x-y)(x-2)(y - 2)
_ *(y-2z)-x(y-2)(y +2)+yz(y - 2) _
(- ) - (o - 2)
_ (y—z)(xz—x(y +2)+y2) _ X xy — xz +yz _
(x-y)(x-2)(y - 2) (x-y)(x-2)
_x(x-y)-zx-y) _(x-p)x-2) 4
(x-y)(x-2)  (x-y)(x-2)
10. 2x%— 3x + 1 N (4x - - 3)2 _

x-1 - 6x+9

2 2 )2
=2x 3x+1+ 4x - x°- 3 =2x__1+(_x+1)z:
x -1 x -3

=2x-1+x%>-2x+1=2x%, 1ak xax

a) 2x% - 8x+1=2x>-2x—x+1=
=2x(x-1)-(x-1)=(x-1)(2x-1).

6) 4x-x" -8=~(x"-4x+38)=—(x" -3x-x+3)=

- —(x (x-8)~(3-8) = ~(x-3) (¢-1).
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3auemnan xapmouka 1

4
2 6-m 1+m
L | m"+—; - 5
m°—1 6-m

g 2m 2 .(m+1 1 )

m?>-4 mP-4° 2m—2“m—1

32 m?+8m + 16
3. | m—-4+ . 3

m+4 m“+ 16
4. 3 — x? 3x | x x -1

-1 x*-1"x-1 x+1°

-1 8 2 2
5. (a_2+a2_4+a+2)(a 4a+4).

6.( 2x N Tx j‘zx—’? 7(x+7).

x-T7 x*_14x+49 ) x*-49 x-7

7 20x +5—x .o0+x 5
"\ 25-x2 B5+x) 5 B5-x'

8 8—n3_(2+ n® )_ n® 4-n°

2+n n+2 n—2.n2+2n

2 1 2 3x
9. [(1—35)2 +x2—1]'(x_1) T x+1

x+2 x*-x-6 x-38

10.1_’_ 5 +2x.x_x—9.
2x +1 2(3—x)
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3avemnan kapmoirka 2

2+a%) 1-2a+a?
1. |a+ . .
l1-a a+2

b? 1 2 1
2, 5—+—5—: 5= .
b’ -1 -1 (20-0®> 2-b

18 .b2—6b+9
p’+9

&
R
S
+
w
+

T-5m _4m m’-16 9m-23
m-4 m+4 4m m-4

L 62+ 2 .(9—6a+a2).
3+a 9-a° 3-a

8a 2a .3a+16+6(a——6)
a+6 a’+12a+36) a’-36 a+6

(
(
(
|

16 -2 4+b 4 4-b
a-1 ad+1 a-1 a?+1
8. +— = : .
a+l a*-2a+1 a“*-a+1 a+1
4 4 2 4x +1
9. 5= 5 |t 5 + .
4-x (x._z) (2-—x) x + 2

"5(a-1)"| 3a+4 8d%+a-4) 5(2-a)

1o, _a+4 .(Q(a—l) (2(1—7)2]+ 2
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3avemnas xapmouka 3
5 - x* x+5
1. | x+ P —3 .
1+x x4+ 2x +1
o (x+10 1 ) 5 10
"\Bx+25 x+5) x-5 x°-25
2 2
3. |a-1+ :2a+1 .
a+1 a’+2a+1

-a - 24 a a 6a -1
+ 13 + .
a-5 a+5 a*-25 a-5

a-2 a*-4 a+2

2 8 1 )-(a2+4a+4).

m-5 m?-10m+25) 2m -9

m-5

(

6.( om_ m j.m2—25~5(m+5).
(
(

9(1—b)2. 1 1 ] e
T2 (b_1)2 1-8% ) 1+b

2

4 a+1 15a - 12
10. > - .
50°+a -4 9(5a - 4) a+7

a+1’

113
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3avemnas xapmourka 4

( 3—x2j x+3
L |x+ : 5
x+1 1-x

2 x+4 1 .x+1+ 2
“l8x+38 x+1)° 3 -1

2
3. (a_2+ 8 )a +4a+4.
a+2

a’+ 4
5m — 21 m m+3 m-3
4. —; +— .
m°-9 m°-9 m m+ 3

. 22a M J.(a2+2a+1).

a+l a°-1 a-1

4(a +4)

120 3-b) 3+b 3
3 3-b

1 1

3a 10a a®-16
6. +— . +
a-4 a°-8a+16) 3a-2 4-a

+ 3 : 2
2—-6a 27a°-1 1+ 8a+9a a

2 1- %2 1 x
9. + 5 5~ = |-
x-1 1+ ((x-1 1-x

1+3a j_2+6a

8a -1 9a 1543 60a 5
10. | 55— - — - +
a“*-4 3a“+ba-2 12a +1

1-8a’
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Javemnas Kapmoika 5

2
g, Bazb) | B
a-b b-a

5+ yP N 3xy?- y? 3x%y + y®

2. <
(x-y) (-2 Zoy-2-y

a®  84%+81
"a-3 a*-9

a-1 a+1 5031
o + + .
20 +2 8-83a 8a%-3

a?- be 38b-a a+2c
a’-ab+bc-ac 26-2a 3a-3c

6 x-2 x _x2+4_ 2
.(2x+4)2' 2¢ -4 2x°-8 x*+2x )

7 1.( o 4db-ab® b J 3ab
S 1:| -

b b-a®  drab+b? _(a_b)z'
g (2a-8b o a-7b ) ( 23a-29 _15a-21b
"La-Tb 2a - 3b a’+ 8ab + 166>  a’+ dab )

ab + cd ac + bd ad + be

O aro)o-0) aro)c-2) (axt)are)
10, 2 +a+3_(9(a—2)_ (2a - 9)° J

3-a a-2"| 8a+1 8a%—5a-2
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3auemnasn kapmouxa 6

(3a - 2b)° L9’
b-3a 3a-b

126¢2+ b 6b% + 5¢2 3c?
2 7+ 2 P
(b~2c) (2c—b) 4bc — 4¢°— b

4 +10x + 25x° 4 - 10x + 25x°
2+ 5x 2 -5x

4 (ur3e) (2~ 32)°

2y - 3z 2y + 3z

5 i1 4

T f—ed dP-cd F-db

6 1 z B x+y+52

T y-5z 2P+ 2xy xy~10yz—5xz+2y2'

7 [0+ b 3 ). (8+9)
27 - 3b3 3b+9 b°-3b) 3b2-b°

8. 2x +5y 9y ) x—5y+2+x+y .
x?- 2xy  x%- dxy + 4y® x+y x — 5y

10.

v |l _x oy 1l-xy
[ x+1 (y+1) ).[(x+1)2 (y+1)2J+1 (x+y)(y+1)
+1

2x~2j x-1 x-10

x -8x-4 x-4) 2x-1 2(4-x)

|
3
|
&
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3avwemnan xapmoirka 7

1 (3a - b)3 3 b®— 9ab®

a-b b—a

a’+ ba _50-3a  131+2a
a’-18a + 81 18a - 81 - a® (g_a)z'

ad — be ad + be
+ .
2¢d(c+d) 2cd(c-d)

(5v + 2t )’ , (- 2t)"
5v - 2t 5v + 2t

4b 20+1 20-1
+ + .
4¥°-1 3-6b 4b+2

¢ + 6b 2b b

7 PE-yy-2)+y(z-t)(x-t)
Z(x-y)x-t)+x*(y-2)(z-1)

7t 3 - 2
ac + 2bc — 6ab - 3a a“+ 2ab ac - 3a

8 4a __a .a~b3_ 3
’ (a-b) a®-b® a+b a?- b?

- 6xy®-1
9. (—x—%y—~x2+2xyj¢ x2+2y + 2 2
x“— 2xy 3xy

3xy + 6y°

a+2 | 3a+13 3a%+19a + 26

10.a+7_[9(a+2)_ (2a - 1) )_ 2

a+1’
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3avemnas kapmourka 8

L (5x—1)3+—1+15x
T bx -3 3-5x

9 x%+ 50 2x? 25x
" Tox - x2-25 zt 2
2% (x-5) (5-x)
3 9m?-12mn +16n®> 9m?+ 12mn + 161>
: 3m — 4n 3m + 4n
2
PCED SNCTED |
49 - v 4v -¢q
5 2a+3c_2b—3a 6a’- be
" 4a+2c 9a+3b 6a’+ 2ab + 3ac + be
6 _(o-c) (a-c) (a by

“la-b)c-a) (a-b)b-c) (c-a)(b-ec)
7. 42° 2 j:(z—Z)z_ 2(23~4).

(z+2)3—23+8 z+2 248

8 x + 4y _ 1 . 4y -x

1622 1+ 8x(x+4y) |° 3x + 4 2°
%" STELE) y
Oy T e i ( )

9 y+1 + x+y _ y?‘
T XPex+2xy-y+y®  xy-x+y>-2y+1 (x+y)(y-1)(x+y-1)

0, L, x+ll ( x-4 9 )

(x—1)2 x°-8x%—6x+8 "\ 2x%+x -6 8+ 2x — x2




PewweHus

Pewenue nposepounoi pabomut 1

BoimonxHuTe meiicTBUA:

[y

) (—5a2 + 3a3b) (—2ab2) =10a%® - 6a*v®.

N

. (80 —a+2)(20-8)=
=6a®-2a*+4a-9a*+3a-6=6a®-11a’ +7a -6

3. (4x-3)2x —(2x +1)(38x - 2)-2x” =

=8x% - 6x—-6x2 -8x+4x+2-2x% = -b5x+2.

-

a® (c—3a)~((:2 (a+3c)—c(3c2 +ac—a2)+2a3)=
=a%c - 3a® —(cza+303 —(303 +ac? —a2c>+2a3) =

= a%c - 3a® —(02a+3c3 - 8¢® - ac? +a2c+2a3) =

2 3

=a’c -3a® - ?a +a’c - 2a® + ac? - a’c = -5a®.

ot

) (6x—7)(6x+7)=
= 86x% —42x + 42x — 49 = 36x> — 49,
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6. (4x+5) (162" - 20x +25) =
= 64x® — 80x2 +100x + 80x% —100x + 125 = 64x% +125.

7. (7x+3) (7x+3)=
= 49x% + 21x + 21x + 9 = 49x2 + 42x + 9.

8. (Bx+1)(3x+1)(3x+1)=
= (3 +1) (92 +8x+8x +1) = (3x+1) (92" + 6x +1) =
= 27x% +18x% + 3x +9x% + 6x +1 = 27x® + 27x” + 9x + 1.
9. (2x-5)(2x-5)(2x-5) =
= (2x-5) (42" ~10x ~10x + 25) = (2x - 5) (4x” —20x + 25 =
= 8x%-40x%+50x—20x%+100x-125 = 8x°—60x°+150x—125.

10. (4+6x+3x2)(4-6x+8x2):

=16 - 24x +12x2 + 24x — 36x% +18x% +12x2 —18x® + 9x* =
- 9x* —12x% +16.
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Pewenue nposepounoi pabomut 2

1. Pasznoxure Ha MHOMXUTEIU MEeTOAOM BBIHECEHMSA 06]1_'(61‘0
MHOMXHTEA:

1) 3ab® +b® =b” (3a+b).

2) 4x’y’ - 6x°y” = 2x"y* (2y - 3x).

8) a(2x-3y)-c(2x-3y)=(2x-3y)(a—c).

4) 6(p-2¢)+3p(2¢-p)=6(p-22)-3p(p-2¢)=
=(p-2¢)(6-3p)=38(p-2¢)(2-p).

5) 6362(:36—2y)2—996(2y—x)3 = 6x2(2y—x)2~9x(2y—x)3 =
= (2y—x)2(6x2—9x(2y—x)) = 3x(2y—x)2(2x—6y+3x) =
=3x (2y—3c)2 (5x - 6y).

6) x(x+z-y)+y(y-x-2)+z(x-y+2)=
=x(x+z-y)-y(x+z-y)+z(x+z-y)=
=(x+z—y)(x—y+z)=(x+z—y)2.

2. PaznoxuTe HA MHOMUTENN METOJOM I'DYIIHPOBKH:

1) m—a(m+n)+n=(m+n)-a(m+n)=(m+n)(1-a).

2) ab+5b-2a-10=b(a+5)-2(a+5)=(a+5)(b-2).

3) 4a(x-2)-8x+6=4a(x-2)-3(x-2)=(x-2)(4a-3).

4) 2ax+2xy-ay—4x" = 2x(a-2x)-y(a-2x) = (a—2x)(2x—y).

5) 6x° +12y” — 9x%y — 8xy = 3x” (2x - 8y ) + 4y (8y — 2x) =
= 8x” (2x - 38y) — 4y (2x - 3y) = (2x - 3y) (3" - 4y).
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6) a®b+bc+ac? —ab® —bc® —a’c =
=a’ (b~c)+bc(b—c)+a(cz—b2)=
= (b—c)(a2+bc)—a(b+c)(b—c) = (b—c)(a2+bc—ab—ac) =
= (b-c)(a(a-b)+c(b-a)) =(b-c)(a(a-b)-c(a-b))=
=(b-c)(a-b)(a-c).

3. Paznoskure Ha MHOMKUTENH, UCIOIL3Ys (POPMYIIHI
COKPAIlleHHOI'0 YMHOMKEHUS:

1) 250” - 4a‘b® = a” (25 - 4a’° ) = o® (5 + 2ab) (5 - 2ab).
2) 9a* - 24a®x? +16a%x* =

= a*((3a)' ~2-8a 44% + 472" = a*(3a - 4x?) .
3) 24x° +3y° =8 (8x° +y°) = 8 (2x +y) (4x” - 22y + ¥ ).
4) 27¢® - 8¢% +2¢ -8 = (27c3 —8)—(3c2 —2c) -

= (3¢-2)(9¢*+6c+4) - c(3c~2) = (3c—2)(9c”+5c+4).
5) 4x% —4x% +12x%y — 9y% — 9xy? =

= (42® - 9y*) - (42® — 1227y + 9xy” ) =

= (22 - 8y) (2x +8y) - x (4x” ~12xy + 9y° ) =

—(2x 3y) (2x +3y)-x (2x - 3y) =

(2x-3y) (2x+3y —x (2x - 3y)) =
= (2x -3y} (2x +8y - 22° + Bxy).

6) (2c+1)° -27=(2c+1) -8 =

~~

Il

(2¢+1- 3)((Zc+1)2+(26+1)-3+32)=

(2¢-2)(4c* +4c+1+6¢+3+9) = 2(c—1)(4c*+10c+13).
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Pewenue npoeepounoi pabomot 3

Brimmonnure peiicTBus.

1. Croxure npobu:

x? x  4x*-3xy
) o T2y s6

y y 36y
2) 4 + 2a _

6-a 3a-18

_ 4 2 _ -4 . 2 _-12+2a _ 2(a-6) 2

~6-a 3(a-6) a-6 3(a-6) 3(a-6) 3(a-6) 3°
3) ba—-12 a’~4a+3 _

ba-5 a*-2a+1

_ ba-12 _a2_4a+3_(5a—12)(a—1)—5(a2—4a+3) _

5(a-1)  (a-1Y 5(a-1)*
_ b5a’-12a—ba+12-54°+20a-15 _ 3a-3 _ 3(a-1) 3
5(a-1Y 5(a-1¥  5(a-1f 5(a-1)
1 2 1
+ + =
4) >+ 8xy  9y’- x> 2x -6y
1 2 1
= + + =
x(x+38y) (By+x)(8y-x) 2(x-3y)
1 2 1 2(3y—x)+2x-2-x(3y+x)

T 2(x+3y) | (3gx)(Byx) 23y-z)  2x(3y+x)3y-x)

_ 6y —2x-+4x—3xy—x° _ By+2x—x(3y+x) _ 2(3y+x)—x(3y+x) _
2x(3y+x)(8y-x)  2x(3y+x)(3y-x)  2x(3y+x)(3y—x)

_ (3y +x)(2 - x) __2-x
2x(3y +x)(3y —x) 2x(3y —x)’

2. YMHOMXKBbTE WUJIH pasfenauTte Kpoou:

1) _20a . -15a°0
) 2.2 ° 3
9b°y 27y
_ 200 27y 20a-27y° 4y

T 9% _15a% 9%y - 15a%  ab®
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2) 5x—10y:3x~6y=

4y* 6y
3 5(x—2y). 6y° =5(Jc—2y)~6y3 _5
T 4yt 3(x-2y) 4yt 3(x-2y) 2y
g) 55 4-dx+x® 5(1+x)(2-x)° _ 5(2-x)

42 1420 (2—x)(2+x)(1+x)(1~x+x2) B (2+x)(1~x+x2)'
b5x®+ by + 5y” | 15x°- 15y°
6x — 3y T 8y?- 12«2
5(x2+ xy + yz) 15(x3— y3>
3(2¢-y) 3(y2—4x2)
5(x2+ xy + yz) -3(y - 2x)(y + 2x)-6(x - y)
8(2x—y) 165(x - y) (P xy +v?)
_ -2(y + 2x)(2x -
(Zx - y)

4)

(6x—6y) =

.6(x-—y):

v) _ -2 (y +2x).

3. PazioxuTe Ha MHOMUTENN:
1) 5-20y" = 5(1-4y%) =5 (1-2y) (1+2y).
2) 640 +b* = b (64a® +b°) = b (4a+b) (164" - dab +b).

3) 18a*x +12a%x + 2x = 2x (9a4 +6a® + 1) =2x (3a2 + 1)2.

4) a® -4a® +20a-125 =
=(a®-125) (44 - 20a) = (a-5) (a® + 5a+25) ~4a (a—5) =
=(a-5)(a* +5a+25-4a) =(a-5)(a’ +a+25).

5) (p-2)° +27p° =
:(p_z+3p)((p-z)2 —(p~2)-3p+9p2)=
=(4p-2) (p2 —4p+4-3p® +6p+9p2)=
=(4p-2)(7p* +2p+4)=2(2p-1)(7p”* +2p +4).
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6) 162% —162° + 242y — 9zy® - 9y® =
= (162" - 9% ) -2 (162 - 242y + 9y* ) =
=(42-3y)(42+3y)—-2z (42— 3y)2 =
= (42—3y)(4z+3y—z(4z—3y)) = (42—3y)(42+3y—422+32y).
4. Coxpature apobu:

25~ 60x +36  (5x-6)  5x-6
25x%— 36 (5x +6)(5x - 6) 5x+6

1)

2) 3yz + yb + 3xz + xb _
yz + 3yb + xz + 3xb
_y(82+b)+x(32+b) (Bz+b)(x+y) (3z+b)
Cy(z+8b)+x(z2+3b) (2+3b)(x+y) (2+3b)

2
—x-6
gy X~ *¥-%_
) x*-9
_x*-8x+2x-6 x(x-8)+2(x-3) (x+2)(x-3) x+2
~ (x+8)(x-38)  (x+3)(x-8)  (x+3)(x-3) x+3
1) ab+b+az+z bla+1l)+z(a+1) (a+1)(b+2) b+2z
a’+3a’+3a +1 (a+1) (a+1) (a+1)*
x®+ 2x%+ 4x + 3
5) = =
x*+7x +6
(x3+1)+(2x2+4x+2) (x+1)(x2—x+1)+2(x+1)2
B ¥+ 6x+x+6 B x(x+6)+(x+6) -
(x+1)(’-x+1+20+2) 42 4.3
h (x+6)(x+1) T x+6
_ 2_ 2
6 X y+x Y _

x +y+ 2%+ 2xy + 3P
=(x—y)+(x—y)(x+y) (x—y)(1+x+y):x—y

(x+y)+(x+y) (x+y)(1+x+y) x+y
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Peuwenue npoeepounot pabomut 4

1. Pagnoxure Ha MHOMKHUTEIU:
1) («* +9) -362% =
=(x2+9+6x)(x2+9—6x)=(x+3)2 (x-3).
2) (8x+4)" —(Tx+8)" =
=(8x+4+7x+8)(3x+4-Tx-8)=
= (10x +12) (~4x — 4) = -8 (5x + 6) (x +1).
3) 16% - y® + 10xy — 25x% =
=16° —(y2 —10xy+25x2) =
=162 - (y - 5x)° = (16 —y + 5x) (16 + y - 5x).
4) 10x +4b” - 25x” —1 = (2b) - (252" =10 +1) =
= (2b)° - (5x—1)° = (2b-b5x +1) (20 +5x - 1).
5) x9+y9 :(x3+y3)(x6_x3y3+y6):
=(x+y) (x2 —ch+_L/2)(ac6 —x3y3+y6).
6) 64x%y® —8x%y® =
= 8x%y® (8x3 - y3) = 8x°y’ (2x - y) (4x2 +2xy + yz).
7) x*-8x-4=x"-4x+x-4=x(x-4)+(x-4)=(x—4)(x+1).
8) 2° 1= (x*) ~1=(x%-1)(x' +2* +1) =
(e 4, .2
- (x 1) (x+1) (x X +1)’ C IPYro#l CTOPOHBHI,
x6—1=(x3)2—1=(x3~1)(x3+1)=
=(x—1)(x2 +x+1)(x+1)(x2—x+1)=
:(x—l)(x+1)(x2 +x+1)(x2 ~x+1).
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YiuBHUTENBHO, HO MBI HAULIKU elle OAHY (hOpMYyJy COKpaillleH-
HOT'O YMHOMEHUS:

(x2+x+1)(x2—x+1)=x4+x2+1.

2. Coxparture apobu:

1)

2)

3)

4)

5)

6)

()

8)

dx +16y _ 4(x+4y) 4

3x+12y 38(x+4y) 3’

8a’z - 4a’2® 4a%z(2a - 2) _ 2

12a%2% - 6az® 6az*(2a - z) 32° ’

1-92° (1-32)(1+32) (1-3z)(1+32)  (1-32)
1823+122%+ 22 Zz(9z2+6z+1) 2z(32+1)2 22(32+1)"

(4°-8)  (ww(v-2)f 16°(y-2f ¢

By-16) (8(y-2)) 64(y-2¢ 4

6x'-6x%y? 3 6x2(x2—y2) 3 6x2(x2—y2) B 342

4yt-axt 4(y4—x4) B 4(y2—x2)(y2+x2) __2(x2+y2).
o1 _ (-1 yen

1+ 2y2+ y4 - (y2+ 1)2 - y2+ 1-

TPyt + Txty? 7x2y2(y2+ xz) 3 Txy?
Syt (x2+ yz) xt— 2%yt y4) Xt Pyt

xt+ Pyt oyt

oxy +y?

_ xt+ 2222+ yt- 2%yt _ (x2+ Y )2“ x*y’ _

a - xy + y°  Pexy ey

_ (x2+ y2_ xy)(x2+ y2+ xy) N y - yz .

(x2+ yi- xy)
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3. BeinmosHuTe geicTBusa:

x?+1 2 KPel+2c  (x+1)  x+1
A(x+1) x(x+1)  2P(x+1) LP(x+1) &
3 2b-5 5
2) bi2 4-0° b-2
3 2b -5 5 3(b-2)-2b+5+5(b+2)
= - + = =
b+2 (b-2)(b+2) b-2 (b-2)(b+2)
_3b-6-2b+5+5b+10 _ 6b +9
- (b - 2)(b + 2) C(b-2)(p+2)
x -2 1 x-6
3) 316 x-4 6_3x
x -2 1 x -6
= + + =
3(x+2) (x-2)(x+2) 3(2-x)
__x=2 1 __x-6 _(x—2f+3-(x—6ﬂx+2)_
C 8(x+2)  (x-2)(x+2) 38(x-2) 3(x-2)(x+2) B
2P~ 4x+4+3-x"+6x -2 +12 19
3(x - 2)(x +2) C3(x-2)(x+2)
2 4 +2 4
4 yr - +2= Y - +2=
)25_(y+1f y+6 (5-y-1)5+y+1) y+6
y+2 4 y+2-4(4-y)+2(4-y)(y+6)
= — + = =
(4-y)(6+y) y+6 (4-y)(6+y)
_y+2-16+4y+8y-2y°+48-12y  -2y°+y+34
(4-y)(6+y) (4-y)(6+y)’
5) x2+5x+4_xz—4x+3 _
x+1 x-1
_ x*+dxrard B x>—x-8x+3 _ x(x+1)+4(x+1) B x(x—l)—3(x—1) _
T x4+l x-1 x+1 x-1 -

:(x+1Kx+Q_Kx—1Xx—3)=x+4_x+3=7.
x+1 x-1
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2 1
O Tz Y exis
B 2 1 B 2 1 B
T 2-x-2x+2  xP-x-Bx+b x(x-1)-2(x-1) B x(x-1)-5(x-1) B
_ 2 B 1 o 2(x-5)-(x-2)
-2 (x-D(x-5) (z-D(x-2)(x 5)
2 -10 - x + 2 x-8
TE-DE-2)(x-5) (x-1)(x-2)(x-5)
7 8x+2 6  8x-2 _
2-2x+1 x*-1 x*+2x+1
_ 3x+2 6 _ 3x-2 _
C(x-1) (x-D)(x+1) (x+1)
C(Bx+2)(x+1Y-6(x - 1)(x+1)~(3x - 2)(x - 1)° _
- (-1 (x+1) N
(8x + 2)(x"+ 22 + 1)-62°+ 6 — (3x - 2)(x*~ 22 +1)
- (x -1 (x+1) -
3x%+2x%+6x° +4x +3x+2-6x%+6-3x% +2x2+6x2—4x—3x+2
N (x-1)*(x+1)° -
_10x%°+10
(21 (1)
8) x—-5 x -3 _
12+ 7x - 2> x2-9x + 20
_ b-x x-3 _ 5—x x-3 _
T X% Tx+12  x-4x-5x+20  x%-3x-4x+12  x’-4x-5x+20
_ 5-x + x -3 _
x(x-8)-4(x-3) x(x-4)-5(x-4)
_ 5-x x-3 _ (5-x)(x-5)+(x-3)

" x-8)(x-4) (x-4)(x-5) (x-3)(z-4)(x-5)
_ (x-8)-(x-8) _(x-8-x+5)(x-8+x-5)
-8z )(x-5)  (x-8)(x - 4)(x5)
3 2(2x-8) B 4(x-4) 3 4
TE B A)(E5) (9 (=-1)(=5) (= I)=5)
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Pewenue sauwemnoii kapmouru 1

1 (m2+6_m4j. l+m _

m?-1 ) 6 -m?

=(m4—m2+6—m4)(1+m)= (6—m2)(1+m) 1
(mz—l)(ﬁ—mz) (m—l)(m+1)(6—m2) m-1"

2m 2 m+1 1

2. m2—4_m2—4:(2m-2_m—1j:

_.2m 2  m+l-2_ 2m _ 4 _

m?-4 mP-4 2(m-1) (m-2)(m+2) (m-2)(m+2)
2(m-2) 2

(m-2)(m+2) m+2

2 m®~16+32 2
3. (m n j m +28m+16 _ ( )(mz+4) A
m+4 m°+16 m+4 m°+16
4 3-«° 3x | «x x-1_
R i T
_83-2"  83x  (x-1) (x-1) _ 3-x%+3(x-1)+(x-1)"
x2—1 (x*-1) =« x+1 (x-1)(x+1) B
83-x"+83x-8+x"-2x+1 x+1 1
(x-1)(x +1) C(xe-1)(x+1) x-17
-1 8 2 9 _
5.(a_2+a2_4+a+2j(a da+4)=
- 2)+8 - -
_ —(a+2)+8+2(a 2)~(a—2)2 _ (a+2)(a-2) 49
(a+2)(a-2) a+2
2x Tx 2 -7 T(x+7)
6. +— = - =
x—7 x°-14x+49 ] x°-49 x-7

_ 2x(x-T)+7x x*-49 T (x+7)  x(2x-14+7) ' (x=T)(2x47)  T(47) _

(1 (27 2T (k1) (2x-7) =7

x(x+7)  T(x+7) _ (x+7)(x-7)
x-T7 x-T7 x-T7

=x+17.
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20x 5-x 5+ x 5
7. 5+ : - =
25 - x 5+ x 5 5-x

_20x+(5-x)" 5 5 _20x+25-10x+2®> 5 5 _
_(5—-x)(5+x) 5+x b-x (5-x)(5+x) 5+x b-x

_ (x+5Y 5 5 5 5
" (5-x)(5+x) (b+x) 5-x 5-x 5-«x

8 8—n3.(2+ n’ j_ n® 4—n2_

2+ n n+2 n—2 n’+2n

(2—n)(n2+2n+4).(4+2n+n2j_ n? .(2—n)(2+n)=
2+n ’ n+2 n-2 n(n +2)
_ (2 - n)(n*+2n +4)(n + 2)

+n=2-n+n=2.
(2+n)(4+2n+n2)

2 3x  2(x+l)+x-1 2 3x
= + x-1y—=—(x-1
(et e - e
_2x+2+x-1 3x 3x+1-3x 1
B x+1 x+1 x+1  x+1

10 1 + 5 + 2¢ y x  x-9
"\x+2 x*-x-6 x-3) 20+1 2(3-x)
x—3+5+2x(x + 2) x x-9
. + =
(x-3)(x+2) 2x+1  2(x-3)
_(x+2)+2x(x+2)  x x-9  (x+2)(1+2x)x x-9

(x-8)(x+2) (2x+1) 2(x-3)  (x-3)(x+2)(2x+1)  2(x-3)

X x-9 _2x+x—9_3(x—3):15 a x
Tx-8 2(x-8) 2(x-8) 2(x-g) O TAKXA

x*—x-6=x"-3x+2x-6=x(x-3)+2(x-3)=
=(x-3)(x+2).
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Pemenua
Pewenue 3anemnoii kapmouxu 2
1 a+2+a2 1-2a+a® _
) l-a a+2
5 a—a2+2+a2‘(1—a)2 3 a+2-(1—a)~1—a
l1-a a+2 a+2 )
b 1 2 1 b 1 2-b
2. ) + 3 . 5T T = 3 + 5 : —
b-1  b>-1 \2b-b> 2-b) b*-1 -1 b(2-b)
b’ 1 b(2-b)  »? bbb (b+1)b b
e e =72 = =
b*-1 b°-1  2-b b°-1

b-1 -1 (b+1)(b-1)  b-1"

2_..
3. [p+3+ 18 ) b 26b+9:
b-3 b+ 9

_g+18'(b_3)2:(b2+9)(b—3)

=b-3.
b-3 b2+ 9 b2+ 9
T-5m _4m m’-16 9m-23 _
m-4 m+4 4m m-4

7 - 5m + 9m — 23 4m - 16
= +m—-4 =

m-—4
4(m -4
Mm=d) o 4—dim-d-m.
m-—4

.[1—62+2j(9 6a+a)
3+a 9-a 3—-a
3-a-6+2(3+a)

+3
EEDIT) (3 —a) (3—a)=3—a.
6.( 8¢ 2a )_3a+16+6(a—6):

a+6 a’+12a+36) a’-36 a+6

_a(3(a+6)—2)‘(a+6)(a—6)+6(a—6)

+m-4 =

(a+6)2 3a + 16 a+6
_ a(3a+16)(a-6) 6(a—6) a(a—6) 6(a-6) (a—6)(a+6)
a (a+6)(3a+16) * a+6  a+6 * a6 246 =a-6.
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166 4-b) 4+b 4 16b+(4-b)" 4 4
7- 2+ . — = . —_ —
16-62  4+b) 4 4-b (4-b)(4+b) (b+4) 4-b
16b+16-8b+b”) -4 2.4
_( )4 4 (bv4) 4 _ 44 _,

(4-b)(4+b) 4-b  (4-b)(4+b) “4-b 4-b 4-b

g [a-1 @+1 a-1 ) a’+1 _
“la+l a*-2+1 a®~a+1) a+1

- [a-—l N (a+1)(az-a+1)(a—1)} a+l (a—l . a+1j. a+l

a1 (a_l)z(aZ_a+1) "1 \a+l a-1) 41

_(a-1*+(a+1)" a1 _d*-2a+1+a’+2a+1 _ 2(02+1) _ .2
(a+1)(a-1) a*+1 (a—l)(a2+1) (a~1)(a2+1) a-1’
4 4 2 4x +1

9. 5= 5| 5+ =
4-x (x—2) (2—-x) x+2
3 4 4 .(2—x)2+4x+1_
l(2-x)(2+x) (2—x)2 2 x+2

(2_x)2 (2+x) 2 x+2  24+x  x+2 x+2 £+2

1o, _a+4 {9(a—1)_(2a—7)2j+ (z
5

"5(a-1)| 8a+4 3a’+ra-4 2-a)

4(2-x)-4(2+x) (2-x)° LAwdl x| dwel | dcrdadd 1

_a+4 ’Q(a—l)z—(2a—7)2+ 2 _
5(a-1)" (3a+4)(a-1) 5(2 - a)
_ (a+4) (3a + 4)(a-1) P
5(a—-1) (3(a-1)+2a-7)(3(a-1)-2a+7) 5(2-a)
_ (a+4)(3a+4)(a-1) L2 _ Ba+d 2
" 5(a-1)5(a-2)(a+4) 5(2-a) 25(a-2) 5(a-2)
_8a+4-10_3(a-2) 3
~ 25(a-2)  25(a-2) 25’
3a’+a-4 =3a"-3a+4a-4 = 3a(a-1)+4(a-1) = (a-1)(3a+4).

TaK Kakx
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Pewenue 3awemnoi kapmourxu 3

.2
1.[x+5 x]: x+5

1+x Pt 21
2 .2 2
_x+x’45-4 (x+1) :x+5-(x+1)=x+1.
1+x x +5 x+5
o (x+10 1 ) 5 10 _
"\Bbx+25 x+5) x-5 x:-25
:x+10—5. 5 _ 10 _ x+b . 1 _ 10 _
5(x+5) (x-5) (x—5)(x+5)_(x+5) x-5 (x—5)(x+5)_
x+5-10 x-5 1

T (x-5)(x+5) (x-5)(x+5) x+5

2
3. (a—1+ 2 ] a+1

a+1) a*+2a+1

_a-1s2 (ar1)_(a+1)
T oa+l a?+1  a’+1

(a+1)=a+1.

-a — 24 a a 6a -1
+ P + =
a-5 a+b a°-25 a-5
~a-24+6a-1_ a 25 _ 5(a-5) (a-5)(a+5)
a-5 a+bh a a-5 a+b

5.( 2 __ 8 , - j-(a2+4a+4)=

=5+a-5=a.

a-2 a’*-4 a+2

:2(a+2)—8—(a—2).(a+2)2 :(a_z)-(a+2)=a+2.

(a—2)(a+2) a-2
6 2m . m .m2—25_5(m+5) 3
"\m-5 mi-10m+25) 2m-9 m-5

_ m(2(m—5)+1).(m—5)(m+5)_5(m+5) _ m(2m-9)(m+5) 5(m+5) _

( m—5)2 2m-9 m-5 (m—5)(2m-9) m-5

m(m+5)_5(m+5)=(m+5)(m—5)
m-—5 m-25 m-5

=m+5.
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( 8a a——2) a a

7. | 54—+ : - =

a‘-4 a+2) a+2 a-2
B 8a+(a—2)2. a  a _Ba+d’-4a+4 a  a _
—(a—z)(a+2) (a+2) a-2 (a-2)(a+2) (a+2) a-2

3 (a+2)2a e __a __a _,
(a——2)(a+2)2 a-2 a-2 a-2 )

3 [m+2 8m?-8 4m +4 ] 1
’ m

m+1l mP-1 milrm+1

_ m+2_8(m+1)(m-1)(m2+m+1) 1
m+1 (m—l)(m2+m+1)4(m+1) m

=(m_+2_2j.i=(m+2“2m-2).

1 1
m+1 m m+1 —n—z m+1 m m+1"

9(1—b)2. 11 )2
) (-1 1-0° 1+b

_ (o) 1 1 2
T '(b_1)2+(b—1)(b+1) 146

_(b-1 b414b-1 2 1 2 1

2 (b-1Y(b+1) 1+b 1+b 1+b 140

10.

( 4 a+1 J_15a—12 2

ba’ra-4 9(ba-4)) a+7 a+l

36-(a+1)’ 3(5a-4) 2 _ (6+a+1)(6-a-1) 2 _
9(5a-4)(a+1) a+7  a+1  3(a+1)(a+7)  a+l

_(a+7)(5-a) 2 _ B5-a 2 _5—a—6_—(a+1)___1
"~ 3(a+1)(a+7) a+l 3(a+l) a+l  a+l  a+l

>

Tak Kak ba’+a-4 =52 +ba—-4a—-4 =
=ba(a+1)-4(a+1)=(a+1)(ba—4).
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Pewenue 3avemnoi kapmouxu 4

3-x%), x+8  xPtx+3-x® 1-2" (x+3)(1-x)(1+x)
1. | x+ . 5 = . =
x+1 ) 1-x x+1 x+3 (x+1)(x+3)

x+4 1 x+1 2
- : + =
(3x+3 x+1] 3  x*-1
_x+4-3 3 2 1 2 o ox-142 1
T 3(x+l) (x41) xP-1 x+l (a+l)(x-1)  (x4l)(x-1)  x-1°

9
] [a—2+ 8 \J'a +4a+4=

=1-=x.

o

w

a+2 a’+ 4

2_ 2y  (a®+4

_a 4+8'(ar‘+ ) :(0 )_(a+2):a+2.
a+2 a’+ 4 a’+4
bm - 21 m m+3 m-3
4. —; +—— + =

m°-9 m°—9 m m+ 3

5m-21 m+3 m-38 bm-21+m+3+(m-3)
et -+ + = =

m?-9 m’-9 m+3 (m +8)(m - 3)
_ bm-214+m+3+m*~6m+9 _ 6m-18+m’-6m+9 _ m’-9

(m+3)(m-3) (m+3)(m-3) (m+3)(m 3)

4 2a -1 2 _
5. (a+1+a2—1+a—1) (a +2a+1)—

_4(a-1)+2a-(a+1) 2 5(a-1) 2
(a+1)(a-1) (a+1) —W‘((N—l) =5(a+1).
3a 10a a®~16  4(a+4)
6. [a—4+a2—8a+16j. 3a-2  4-a
_ a(38(a- 4)+10) (a-4)(a+4) 4(a+4) a(3a-2)(at4) 4(a+d4) _
(a-4) (3a-2) a—4 (a—4)(3a-2)  a—4
:(a+4)(a—4):a+4.
a-4
126 3-b ), 3+b _126+(3-b)" 3 3
. (9~b2 3+b) 3 3 b (3-b)(3+b) (3+b) 3-b

_9-6b+b’120 3 3 (3+b)*3 3 3 3
~ (3-0)(3+b) 3+b 3-b  (3-b)(3+b)® 3-b 3-b 3-b
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1 1 1+ 3a 2+ 6a
8. + R 5 | =
2-6a 27a°-1 1+3a+9a a

1 . 1 . (1+3a+9a2) .2(1+3a)_
| 2(1-3a)  (3a-1) (9a%+3a +1)(1+3a) a
_ 1 1 2(1+3a)
_(2(1—3a)—(1-3a)(1+3a)]' a
:(1+3a—2)~2(1+3a)= 1

2(1-3a)(1+3a)a a

2 1-x* 1 x
9. + 2 z 2| T
x—-1 1+x (x—l) 1-x
2 +1-x2_ L x a
-1 1+ (x-—1)2 (x-1)(x+1) B
2 +(1—x)(1+x)'x+1+x(x-1) 2 +1+x x+1+x°—x

T ox-1 1+x? (x—l)z(x+1) T ox-1 1+x2.(1—x)(x+1) -

2 1+ x? 2 1 1

x*1+(1_x)(1+x2)_x—1 x-1 x-1"

10.

3a-1  9a 15a°-60a 5
a®~4 3a*+5a-2) 12a+1 1-3a

_ 3a -1 9a 15a(a2—4) 5
_[(a-z)(a+2)_(3a—1)(a+2))' 12a+1 1-3a

(3a-1)'-9a(a-2) 15a(a-2)(a+2) 5

(a-2)(a+2)(3a-1) 12a + 1 1-8a
_9a’-6a+1-9a"+18a 15a(a-2)(a+2) 5 _
~ (a-2)(a+2)(8a-1) 12a +1 1-3a
(12 +1) 15a 5 15a 5  5(8a-1)

+ = - = 5,
(3¢a-1)(12¢+1) 1-8a 38a-1 38a-1 3a -1

Tak Kax 3a’ +5a-2=8a>+6a-a-2=
=3a(a+2)—(a+2)=(a+2)(3a—1).



138 Pemrenusa

Pewenue 3avemnoii kapmouwrku 5
(2a -b)" ¥
+
a-b b-a

(2a -bY-b* (2a-b+b)(2a-b-b) 2a-2(a-
a-b B a-b - a-b

1.

3 3x2y + yS

O+ P 3xy’-y
2. z T 2 2_ 2
(c-vf (v-x) 2w-+-y

_ 23+ y*+ Bay®— y3-3x2y - y® _ x3-8x%y +3xy*- 1/ _ (x—y)3 _
(x-y) (x-y) (x-y)

a®  3a*+81

a-3 a*-9

aa(a + 3) - 3a®- 81 _ a*+ 3a®- 3a%- 81
(a+3)(a-3) B (a+3)(a-3)

at- 81 (a2—9)(a2+ 9)

2
= = =a” +9.
a®-9 a’-9

a-1  a+1 5a®-1
4. + +—5 =
2a+2 3-3a 3a°-3

_ 3(a—1)2——2(a+1)2+2(5a3—1) _ 3a®-6a+3-2a"-4a-2+10a’-2 _

6(a+1)(a-1) B 6(a+1)(a-1)
_ a%+10a°-10a-1 _ a*(10a+1)~(10a+1) _ (a’-1)(10a+1) 10a+1
6(a+1)(a-1) ~  6(a+l)(a-1)  6(a+l)(a-1) 6
5 a’-be 3b-a a+2c a®-be 3b-a a+2c
. + + =

&®-ab+be-ac 2b-2a 3a-3c¢ (a—b)(a—c)_Z(a—b)+3(a—c) -
6(a”~bc)-3(8b-a)(a~c)+2(a+2c)(a-b) _

6(a-b)(a-c)
_ 6a®-6bc-9ab+3a”+9bc—3ac+2a’+4ac-2ab—4ch _ 1la*~be-1lab+ac _
6(a-b)(a—c) 6(a-b)(a—c)

_ 11a®~11ab-be+ac _ 11a(a-b)+c(a-b) _ (a—b)(11a+c) _ llate
6(a-b)(a—c) 6(a-b)(a—c) 6(a-b)(a—c) 6(a-c)



Pemenue sayeTHON KapTOuKu 5 139

6 x-2 [ x  x+4 2 B
T (2x+4) \20-4 2°-8 xP+2x¢

__x-2 L _
4(x+2) | 2(x-2) 2(«*-4) x(x+2)

x—9 .x(x+2)x—x(x2+4)—4(x—2):

4(x+2)2 ) 2x(x - 2)(x + 2)
o x-2 x4 a-dx-4x+8 _
Ca(xv2)p 2x(x-2)(x+2)
o x-2 2x(x-2)(x+2) (x-2)x(x-2)
T a(x+2)  8-8w+2  2.2(x-2)(x+2) 4(x+2)
7.1:( a +zlzzib——asb2 . b? 2]_ 3ab2:
a-b b°-a a’+ab+b (a -b)
. a(a’+ab+b’)-4a’b+ab’+bP(a-b)  gap
B (a—b)(a2+ ab+b2) —(a—b)z -
(a-b)(a’+ab+b’) 3ab _ a*-b°  3ab

@ +a’brab’-4a’brab’+ab’b°  (a-b) (a-b) (a-b)
_a®-b°-3ab(a-b) (a-b) 1
(a-b) CRL

(2«;—31;_2 a—7b)'( 23a — 29b 15a—21bJ_

a-7b 2a-3b ) | a’+8ab +16b°  a’+ 4ab

_ (2a-30)*-2(a-7b)(2a-3b)+(a=7b)" ( 28a—20b 15a-21b | _
B (a-7b)(2a-3b) (a+4b)2 a(a+4b) B
_(2a-8b-a+7)" 23a°- 29ab - (15a - 21b)(a + 4b) _

(a - b)(2a - 3b) a(a + 4b)*

(a +4b)*(8a’~ 68ab + 845°)
= 5 =—, TaK Kak

(a - 70)(2a - 3b)a(a + 4b) a
8a” - 68ab + 84b” = 4(2a° ~17ab + 2167
u (a-7b)(2a-3b)=3a® -17ab + 21*.
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ab + cd + ac + bd n ad + be _
(a+c)(b-c) (a+b)(c-b) (a+b)(a+c)
_ (ab +cd)(a +b) - (ac +bd)(a+c)+(ad + be)(b - c) _
(a+c)(b-c)(a+d)
a’b+acd + ab®+cdb —a’c —bda - ac’~bdc +adb +b%c —ade —be?
(a+c)(a+b)(b-c)
(ab —ac +cb - cz)(a +b) (a+e)(b- c)

(a+c)(b-c)(a+b) (a+c)(b c)

10. 2 +a+3_(9(a—2)~ (2a—9)2 ]:

3-a a-2"| 83a+1 3a%*-5a-2

-2 a+3 9(a-2)'-(2a-9)
a-3 a-2" (3a+1)(a-2)

_ -2 +a+3 (3a+1)(a—2) _
a- 2 (3(a (2a - 9))(3(a - 2) - (2a - 9))
(a+3)(3a+1) - 8a+1

_a 3 5(a-3)a+3) a- 3+5(a—3)_
_-10+8a+1 _3(a-38) 3
~ 5(a-3) 5(a-3) 5

raxk Kaxk 3a’ -5a-2=38a’-6a+a-2=
=3a(a—2)+(a—2)=(a—2)(3a+1).
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Pewenue savemnoii kapmouxu 6

(3a - 20)"  9q?

1. + =
b-3a 3a-b
B (301,—21))2—9a2 _ (8a-2b-3a)(8a—2b+3a) -2b(3a-b)-2 n
B b-3a h b-3a b8
o 12bc+b°  6b% + 5c? 3¢c® _
T (b-2)  (2c-b)  dbe-4c’- b’
_ 12bc®+b°—6b%c—5c*-3¢® _ bP-6bc+12bc’-8c* _ (b-2¢) _ b9
(b-2¢)? (b-2¢)’ (b-2¢)’ '
3 4+10x+25x"  4-10x+25x> _ 8-125x"(8+125x") . -250%°
T 245x 2-5x  (2+5x)(2-5x)  (2+5x)(2-5x)
4 (2y +82)" (2y-32)" (2y+82)"—(2y-32)° _
2y -3z 2y + 3z (2y - 32)(2y + 32)
_ (2y+3z—2y+32)((2y+32)2+(2y+32)(2y—32)+(2y—3z)2)
- (2y-32)(2y +32) B
62(12y"+ 92°) 182(4y2+ 32"
 (2y-382)(2y +32) (2y-32)(2y +32)
5 11 4 _ d(c+d)+c(c+d)-4ed _ (c—d)z _cd
T —cd dP—ed -d? cd(e—d)(c+d) cd(c-d)(c+d)  ed(c+d)’
6 1 z _ x+y+5bz _
T y-5z x*+2xy xy-10yz - bxz + 2y°
_ 1 2 _ x+y+dz _ x?+2xy—yz+52” —x2~xy—52x -
y-bz x(x+2y) (x+2y)(y-52) x(x+2y)(y-52)
_xy-yz-52-6zx  (x-2)(y-52)  x-=z

- x(x +2y)(y - 52) B x(x +2y)(y - 52) B x(x +2y)
g (849 b 3 (3049 b(b*+9)+6*(3-b)+9(3+b) p2(3-)
T l27-30® 3b+9 -3 ) 32> 3(3-b)(3+b)p 9(b+3)*
_ BobiB 2T (3-b)  B(0T+6049)0°(3-b)

3(3-b)(3+b)  9(b+3)"  3(3-b)(b+3)9b(b+3)°  9(b+3)
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8. 2;c+5y_ . 9y . x—5y+2+x+y _
x“=2xy x"—4dxy +4y x+y x — By

_ (20c+5y)(x—2y)-9yx (x—5y)2+2(x+y)(x—5y)+(x+y)2 _

x(x-2y) (x+y)(x-5y)
:2x2+xy—10y2—9xy.(x—5y+x+y) (x2—4xy—5y2)' (22-4y)’ _
x(x—2y)2 (x+y)(x-5y) oc(sc—2y)2 (x+y)(x-5y)

x(x - 2y)2(x +y)(x - 5y)

ey
o [[ x+1) y+1 J [x+1 (y+1) J ] (x+p)(y+1)

3 2(x+y)(x—5y)4(x—2y) §

_ 2 (y+1)° -2 (x+1) : x(y+1)—y(x+1)? I-l]~ l-xy
(x+1)(y+1)° (x+1)° (y+1)* (x+y)(y+1)
_[ () y(e))yt)ry(wnt))  (ea)f(yh) L) 1wy
(x+1)°(y+1) Xy 4200y -2xy-y (ty)(yH)
_ (x+y+2xy)(x-y) j 1-xy :(x+y+2xy 1) lay
(1-xy)(x2-y) (x+y)(y+1) 1-xy (x+y)(y+1)
_xtyt2mytloay  l-xy  xtyray+l (x+1)(y+1) _ x+1
1-xy (x+y)(y+1)  (x+y)(y+1) (x+y)(y+l) x+y
1 5 2¢-2) x-1 x-10
10'[x+1+x Bv—4 @ x- 4j'2x 1 2(4-x)
_x-4+5+2(x+1)(x-1) x- L x-10
(x+1)(x - 4) 2x 1 2(x-4)

C((r+)+2(x+1)(x-1))(x-1)  x-10
B -1

(x-1) _
(x+1)(x - 4)(2x - 1) 2(x-4)
_ (x+1)(1+2x-2)(x-1) L_x-10 (20-1)(x-1)  x-10 _
(x+1)(x-4)(22-1)  2(x-4) (x-4)(2x-1) 2(x-4)
_x-1 x-10 _ 2x-2-10+x _ 3x-12 _ 3(x-4) _ 15
T4 2(xd) 2(x-d)  2(x-4) B(x-a) O TA HAK

x*—8x—4 =x’~4x+x-4 = x(x—-4)+(x-4) = (x—4)(x+1).
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Pewenue 3avemnoi xkapmouxku 7

(3a-b)" t°-9ab®  27a°-27a’b+9ab’~b*+b°-9ab® _ 27a’(a-b)
a-b b-a a-b h a-b

= 27a%.

a’+5a  50-3a  131+2a _
a’-~18a +81 18a-8l-a® (9-g)°

a®+5a+50-3a-1381-2a a’-81 (a+9)(a-9) a+9

(a-9) S (a-9?  (a-9f a9

g, _ad-bc . _ad+be _ (ad-bc)(c~d)+(ad+bc)(c+d) _

2cd(c+d)  2cd(c-d) 2¢d(c+d)(c-d)
_ade-bc®~ad?+bed+ade+be’rad®+bed  2bed+2ade  a+b
2cd(c+d)(c-d)  2cd(c+d)(c-d)  (c+d)(c-d)’
4 (v 2t)° , (- 2ty (50 +2t)+ (5o - 2t)°
T bu -2t 5o+2t  (50-2t)(50+2t)
_ (su+2t+50-2¢)((5v+2t) -~ (5u+2t)(50-20)+ (5v-2t))
B (5v-2t)(5v+2t) B
10v (250%+ 200t +4¢*-250%+4¢%+ 250200t +4¢* ) 10v(250%+12¢* )
- (5v-2t) (5v+2t)  (5v-2t)(5v+2t)°
46 2+1 20-1  24b-8b>—8b -2+ 12b>-12b + 3
8. ——+ + = _
4v°-1 3-6b 4b+2 6(20 +1)(20 - 1)
_ 4p’+db+l (2641 241
T 6(20+1)(2p-1) 6(2+1)(20-1) 6(2b-1)"
6 c+6b L% b
" ac+ 2bc — 6ab — 3a>  a’+ 2ab  ac - 3a®
B c+6b L% b a(c+6b)+2b(c-3a)-b(a+2b)
~ (a+2b)(c-3a)  a(a+2b) afc-3a) a a(a+2b)(c-3a) a
_ ac+6ba+2bc—6ab—ba-2b" _ (c-b)(a+2b) _  c-b

a(a+2b)(c—3a) "~ a(a+2b)(c-3a) a(c-3a)’
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Plr-y)y-2)+y’(z-t)(x-1) _

Plx-y)x-t)+a*(y-2)(z-t)
tz(xt/ y—-xz+yz)+y zx—tx—zt+t)

- z" (x—yx—tx+yt)+x (yz—z—ty-l—zt)

7. ”
i

_ izxy - tzyz— t?xz + tzyz + yzzx - yztx - yzzt + yzt2 _

2% - 2Pyx — 2Pt + 2yt + xyz - x%2°— Pty + xl2t

_ txy(t—y)—zx(tz—y2)+tyz(t~y) (t—y)(txy—zx(t+y)+tyz)

xyz(x—z)+xzt(x-z)-ty (xz—zz) (x-2)(xyz+xzt—ty(x+z))

_(t-y)(xy —ext —zxy + tyz)  t-y

(x - 2)(xyz + x2t - tyx — tyz) z-=x

8 4a a ‘a—bz_ 3 |, 8 _
’ (a—b)3 a®-v? a+b a®-b* | aS-p®
_ a(4(a2+ ab+b2) —(a—b)z)(a —b)2 3 a®-p® _

(a—b)3(a2+ ab+bz)(a+b)Z a’- v’

a(4a’+ 4ab + 407~ a®+ 2ab - 0*) 3 )aﬁ—bﬁ
- | _

(a—b)(a2+ ab+b2)(a+b)2 aP- 3b*
~ 3a(a +b)’ 8 | a%-p®
(a~b)(a2+ ab+b2)(a+b)2 a’- b’ 3v*

_ 3a B 3 ' A _
(a—b)(a2+ ab+b2) a’- b? 3p?

fafae ) o' ) (o))

(a—b)(a2+ ab+b2)(a+b) 3b* -
—3b2(a3+ b3)(a3— b3) B —(a+ b)(a - ab + bz) ~
(-0 )(avb)3p® a+b -

= —a’+ab-b>.
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- 2.—
9. (4—9‘ 2y —x2+2xy)- X2y | Swy-l

10.

3xy + 6y° x? - 2xy 3xy

B (x - Zy)(l - x(3xy + 6y2)) (x +2y) 4 6xy®—1 _
B 3y(x + 2p) x(x-2y) Bxy

11— 3x%y - 6y’x + 6xy®—1 _
3yx 3xy

1= 3x%y — 6y°x + 6xy°- 1 _ -3x%y —
3xy 3xy ’

a+7_[9(a+2) (22 - 1)’ J_ 2

a+2 | 83a+13 3a°+19a+26 | a+1

a+7 9(a+2)-(2a-1" 2
a+2  (3a+13)(a+2) a+1
_a+T7 (8a +13)(a + 2) 2
a+2 (3(a+2)+(2a-1))(8(a+2)-(2a-1)) a+1
(¢+7)(8a+18) 2 83a+13-10 3a+3 3

5(a+1)(a+7) a+1  B(a+1) 5(a+1) 5’

rak Kak 3a® +19a +26 = 3a% +6a +13a + 26 =
3a (a+2)+13(a+2)=(a+2)(3a+13).
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Pewenue 3auemnou kapmowrku 8

. (52-1)°  —1edsx _ 1250° 75x*15x-1+1-15x _ 252%(5x-3)

= 25
5x-3 3-5x 5x-3 5x-3
%%+ 50 2x° 25x ~x%- 50 + 2x%+ 25x
. 2 + 2 + B = 2 =
10x - x*-25  (x-5) (5-=x) (x-5)
_x*(2-x)-25(2-x) (x-5)(x+5)(2-x) (x+5)(2-x)
(x-5) (x-5) is
3 9m?®— 12mn + 16n° + 9m?+ 12mn + 16n*
’ 3m - 4n 3m + 4n h
_27m®+ 64n®+ 27Tm® - 64n®  54m®
~ (3m-4n)(3m + 4n) "~ 9m?-16n"
4 (- q) , (- o)’ _ (4v-gq)+(4g-v) _
" 4q-v 4v —q (4g - v)(4v - q)
_ (4v —q +4g - v)((4v - q)z— (4v - q)(4q - v) + (49 - v)2) _
(4g - v)(4v - q)
3 (3v+3q)(16vz—80q+q2—16vq+4q2+4v2~qu+16q2—8vq+v2) 3
(4¢-v)(4v-q)
9(v + q)(7v2~ 11lvg + 7q2)
- (4g - v)(4v - q)
2a+3c _2b-3a 6a’-bc _ 2a+3c _ 2b-3a
" 4a+2c 9a+3b  6a’+2ab+3ac+be  2(2a+c) 3(3a+b)
6a’—be 3(2a-+3c)(3a+b)-2(2b—3a)(2a+c)+6(6a~bc)
(2a+c)(3a+b) - 6(2a + c)(3a +b) B

_ 18a®+27ca +6ab+9bc—8ab—4bc+ 12a”+6ac +36a°—6bc _
6(2a + c)(3a + b)

_ 66a%+33ac—2ab-bc _ 33a(2a+c)-b(2a+c)  (2a+c)(83a-b) _

6(2a+c)(3a+b)  6(2a+c)(3a+b)  6(2a+c)(3a+h)
_ 33a-b
© 6(3a+b)’
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(b—c)’ (a—c)? (a-b)® _ (b-¢)’+(c-a)’+(a-b)’ _
6 ati(e=a) (a-b)(b-c) (c-a)(b-c)  (a-b)(b-c)(c-a)
_(b=cte- a)(( ) —(v- c)(c—a)+(c—a)2)+(a—b)3 _
(a-b)(b—c)(c-a)
(b~a)(b2—2bc+cz—bc+cz+ab<—ac+cz——2ac+a2)—(b—a)3
@D 6-0(c-a)
~ (b—a)(b2—3bc+ab—3ac+3c2+a2—bz+2ab~a2) ~ (b—a)(3ab—3bc—3ac+3c2) ~
(a-b)(b—c)(c-a) ~ (a-b)(b—c)(c-a) B
_ (b-a)(8b(a—c)-8c(a—c)) 3(b—a)(a-c)(b—c) _

a0)o-dle-a)  ~ (a0)(b-0)(ea)
47° 2 | (z-2 ’ 2(23_ 4) _
7. ((z+2)3 —z3+8J’(z+2) P8
_ 23(4(22— 2z+4)—(2+2)2) (2 +2) 2(23— 4)
(z+2)3(22—22+4) (z- ) #+8
(-4) _

23(422—82+16—22—4z—4) 2( 2%~ 323(2_2)2 2(23—4)_

(23+3)(z_2)2 2+ 8 (23+8)(2—2)2 2*+8
32°-22°+8 2%+8
= 3 = 3 = 1.
2°+8 z°+ 8
8 x +4y _ 1 . 4y-x
T 16x% 14 85 an) 17 gy gy
Fifaes + 4y+Tx + (x_as)? ( v)
( (xray)(ay-x) (x-4y)’ (Bx+ay)
16x* +(4y+7x)(4y-x) (x-4y) +8x(x+4y) ) 4y-%
_ (x+4y)(4y-x) (x—4y)2 .(3x+4y)2 _
16x2+16y2 +24xy-Tx*  x2-8xy+16y°+8x>+32xy 4y-x
[ 16y -2 x*-8xys16y® | (3x+dy)’
4y—-x -

(33(:+4y)2 (3x+4y)2

_ 16y°—x"—x"+8xy -16y° (8x+4y) _ 2x(4y-x) oy
(3x+4y) 4y-=x 4y-x )
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9 y+1 + x+y _ y2 _
Cxiox+2xy-y+yt xy-x+y°-2y+1  (x+y)(y-1)(x+y-1)

_ y+1 + x+y B y? _
(x+y)2—(x+y) x(y—1)+(y—1)2 (x+y)(y-1)(x+y-1)

— y+1 xX+Yy . yz _
o)D) (D) (ro)r-D(=u-1)

_ () (-1 (x+y)' -t P teate2ay gyt
(x+y)(y-1)(x+y-1) (x+y)(y-1)(x+y-1)

T S T e S
(x+y)(y—1)(x+y—1) (x+y)(y—1)(x+y—1)
(y+x+1)(y+x-1) __ y+x+l

(x+y)(y-1)(y+x-1)  (x+y)(y-1)°

0.1 x+11 ( x -4 9 j

(x-1F 2°-3°-6x+8 \22%+x-6 8+ 20—«

a) x% —3x% - 6x+8—(x3+8) 3x (x+2)=
(x+2 (xz 2x+4) 3x (x+2)=
(x2~5x+4) x+2)((x —4x)—(x—4))=
(x5 4)-(s-1)) -

(x+2)(x 4)( 1);

6) 8+2x—x"=4-x"+4+2x=(2-x)(2+x)+2(2+x)=
=(2+x)(4-x);

)
=(x+2)
)

x+2

B) 2x2 +x-6=2x% +4x -3x -6 =
:2x(x+2)—3(x+2)=(x+2)(2x—3).

__ 1 x+11 [ x-4 9 ):
(x_l)z (x+2)(x-4)(x2-1) | (x+2)(22-3) (2+x)(4-x)
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1 x+11 . (x-4)'+9(2x-3) _
(x-1)"  (x+2)(x-4)(x-1) " (x+2)(2x-3)(x-4)
__ 1 N x+11 (x+2)(20-38)(x-4) _
(x-1)*  (x+2)(x-4)(x-1) x*-8x+16+18x-27
_ 1 (x+11)(2x-3) . S (x+11)(2x-3) _
(x-1)°  (e-1)(x?+10x-11)  (x-1)°  (2-1)(x+11)(x-1)
1 20-8 _1+2x-3 _ 2(x-1) 2

2+ 2 = 2 2 ’
(x-1)"  (x-1) (x-1) (x-1)° =x-1

rag Kak x> +10x-11=x2 +1lx—x—-11 =
:x(x+11)—(x+11)=(x+11)(x—1).
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