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Hoceawaemca namamu
3acnyncennvix ywumenei Poccuu:

Bopuca I'epmanosura 3usa
Hocupa Arosnesuna Bepebeiiuura
Aporna Pyeumosuya Maiizenuca
Taucuu Heanosrnvt Kypcuw
Buradumupa Jleonudosuuwa Havuna

IIpepgnciaoBue

ITpepnaraemas cepyusa KHUT afpPecOBaHAa ITHPOKOMY KPYTry yUalllUXcs
CpefHUX UIKOJI, KJACCOB U IIKOJ C YyriayOJeHHBIM H3yYeHUeM
MaTeMaTuK#, aOUTYPUEHTOB, CTYAEHTOB IIeJarormyecKuxX BY30B,
VUUTEIeH.

Kruru Mo)XHO MCIONB30BaTh KAK CAMOCTOATENbHEIE yUuebHbIE 1T0co0us
(camoyuyuTeny), KaK 3aJaYHUKW II0 TAaHHOM TeMe M KaK CcOODHUKU
JUIAKTUUeCKUX mMarepuanoB. Kammas Kuura cHabKeHa IIporpaMMoi
JNIEKTUBHOIO Kypca.

Ing yyaniuxcsi MOYKHO IIPEAJIOMKUTDH CIeIYION[YI0 CxemMy paboThl:
IPOYUTAB BCTYILJIEHUE U PACCMOTPEB HPUMEPh! PeIlieHusdA, CaMOCTOMA-
TeJILHO PEeIliaTh TPeHUPOBOUHEIE PA6OThHI, 3aTeM IIOCMOTPETD PelleHu s
U, OCMBICJUB WX, IOIPO60OBATH PELINTDL IPOBEPOUYHBIe PadOThI, IPO-
BEpASA UX DPEIeHUS [0 KHUIe U T.A.

Kuuru nogHOCThIO MOIXOAAT AJISA CAMOCTOSATENIBLHOT'O OBIAJEHUS TOH
HJIY MHOM TeMON M pacCUMTaHbl HA IIOCJIeNOBaTebHOE 00ydYeHue OT
HAYaJbHOIO YPOBHA A0 YPOBHA, HEOOXOAUMOTO abUTypUEHTAM.

Jng yaurened aTH KHUTY HPEAOCTABIAOT [IUPOKUNA BEIOOD IPUEMOB
U MeTOHOB paboThi:

910 MOTyT OBITH 33JaHUA YUYAIUMCS AAA CAMOCTOATENLHON pPaboTh
C TMOCJIeAYVIOUWIUM KOHTPOJIEeM YUYUTEJs.

Bo3MOKHO HCIOABb30BAHUE KHHUIM KaK 3aJaYHUKA Jasd paboThl
B KJIacCe W AJAdA JOMAIUHUX 3aXaHui.

9Tt mocobMs HIeaNbHO MNOAXOLAT B KadecTBe MarTepuaaa AJisa
[TOBTOPEHUS MapaJIeNbHO U3YYEHHUIO APYTUX TEM B IIKOJE.

Tlogbop marepuajia IO3BOJSIET CYINECTBEHHO aupdepeHupoBaTh
YPOBeHb TPeOOBAHUHN K yUanuMCs IPY IPOBEIEHHUY KOHTPOJbHBIX
U 3aYeTHBIX padoT.

YpoBeHb CIOKHOCTH W 00BEM Marepuasia B KHUIrax cepuu, 0esy-
CJIOBHO, U30BITOUEH, U YUUTENb NOJIKEH caM BbIOUPATH CIOMKHOCTH
U 00'beM MAaTepualia B COOTBETCTBUU C BO3MOYKHOCTAMM YUYALIUXCH
U 3afadaMu, CTOAIUMU Tepel HUMH.

A, X. IITaxmeiicrep



IIporpamMmMa 3JI€KTMBHOTO Kypca AJif yyamuxcsa 7-8 Kiaccos
(25 ypoxos).

NoNe Haszsauue TeMbl
ypoxos | B ckoOkax ykasaHbl HOMepa 3afaHUM

1-4 Anrefpanueckue BHIPANKCHUA

M peicTeug HaM HUMHU (cTp. 5—25)

IIpaxTuxkywmse! 1, 2, 3, 4.

TpenupoBoursle paboTe!l 1, 2 (10 BEIGOPY IpemomaBaTess).
Tpenuposoynas patora 3 (2, 8, 12, 14, 16).

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

5-9 Paszipoxenue na mHOuTeu (cTp. 26 —39)

IIpakTuxymsr 5, 6.

Tpenuposounas pabora 4 (1(1, 3,5, 7, 8); 2(3, 6, 8)).
IlpaxTurym 7.

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

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

IIpaxTuxym 8.

Tpenuposournas patora 6 (1(3, 5); 24, 6)).
Tpenuposounas pabora 7 (o BEIOOpPY IperoxaBsaTes).
IpaxTuxym 9.

Tpeuuposounas padora 8 (2, 4, 8, 10).

IIpaxkTrxym 10.

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

Tpenuposoursle paGora 10, (o BHIOOPY IpemofaBaTesisi).
IlpakTukym 11.

Tpenuposoynas padora 12 (1(1, 4); 2(3); 3(4, 5); 4(2, 6)).
Tpernuposounas pabora 13 (1(4, 7, 8); 2(4, 8); 3(1, 5, 8)).
IIpakruxym 12.

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

18 —-25 | Pemuenue Gomaee CioHbIX npumepos (crp. 80— 118)
IIpakTurywm 13.

TpeHupOBOUHbIE KAPTOYKHU:

24,8); 3(,6,7); 4(2,5,8); 6(3,8,10) 7@, 6,9, 10).
3aueTHbIe KAPTOYKU:

12,5,9); 3(2,10) 7Q@1,6); 8(2, 3,7, 8).

IIporpamma paspaboTaHa no MaTepuajaM KHUTH ¥ anpoOUpoBaHa HA
IpaKTHKE 3acay'KeHHbIM yuurenem P® E. B. JIusmuuem.



Anredbpanyeckue
Bblpa)keHUs 1 OeNCTBUS
Had, HAMK

Onpenenenue 1

HJucnoswvim 6blpajcerleM HA3bLBAECMC S cOeOUHeHUe YUCe 3HA-
Kamu Oelicmaeuil u cKoOKaMuL.

Ecnu, cobnwdas npunamolii nopadox, 6binoJIHUMb YKA3AHHbLE
delicmaus, mo NOAYLUMCE LUCAO. IMO YUCLO HA3bLBACMCA
YUCNOBHLM 3HALCHUEM IMO20 YUCLOB020 BbIPANCCHUSL.

83 9 7
— 2, [
ITpumep 1. 130 (13 1 2)— €CThb YUCJIOBOE BBLIpaKeHwue,
a yncao 0,9 — 3HayeHWe YMCIOBOrO BHIPAXKEHUS.

Onpeneaenune 2
Anzebpauweckum 6uipaXNceHuem HaA3bL6AeMCA CcoeduHeHue

yucen u OyKe sHaxamu Oeiicmsuil u cKobKamu.
a
IIpumep 2. 2a — 3 (a + 3) -4 — anrebpawdecKoe BBIDAKEHUE,

Ecam BMecTo OYKBBI IOACTABUTH YUCJIO M BBIYKMCIUTH 3HAYE-
HUe YHCJIOBOrO BBIPAYKEHUS, HMOJYUMBIIETOCHd MPU 5TOM,

TO 3HAUEHME YUCJOBOTO BHIPAXKEHUA U €CTh 3HAUEHUE
anredpanyecKOr0 BHIPAKEHUSA IIPU TaHHOM 3HAUYEHUU OYKB.

B npumepe 2 nyers a = 3, Torama 2-3—2-(3+3)—4=—4,T.e.

ecaiu a =3, TO —4 — 3HAUeHUWe aarebpPaAMUYecKOro BHIPAIKEHUA.



6 Aurebpayueckiye BEIDAKEHUA U AEHCTBUS HaJ HUMHK

Hpaxmuxym 1

1. Jano Boipaxkenue 2a —3a (4-a)+15.
BuluncauTe ero 3HaueHme IIPHU:
a) a=-1;
6) a=05.

Pemenne. a) IlIycts a = -1 , Torza
2-(-1)-8-(-1)(4-(-1))+15=-2+3-5+15 = 28.
6) Ilyers a = 0,5 , Torga
2-0,5—3-0,5-(4—0,5)+15:
=1-1,5-8356+156=16-5,25=10,75.
2. Bolunciure 3HaveHue ajre0pamyecKyX BhIPAXKEHM:
a) (p+0,6)(p-06). Hpu p=0,2
Pemenue. Ilpu p = 0,2 nmeem
(0,2 + 0,6) . (0,2 - 0,6) =0,8- (—0,4) =-0,32.
HUrar, —0,32 — suauenue anrebpamyecKoro BBIPAKEHUA

npu p=0,2.

2 2 1
0) k+§(k—§).npl/l k—-'g.
Pemtenne. Ilpu k& :% umMeeM

== 4 +
6 3 6 36 33 6 9 9
HO 3aNVCHIBATH 9TO MOJKHO HMHAUYe, IOJATAA
2 2
f(k)=k+ 3 (k _5)’ rae f(k) — obozHaueHme

anrebpanyecKoro BHIPAKEHUs, B KOTOPOM
WCIOJIb30BaHa OykBa k;

1
f (E) — 3HaAUYeHUe ajNre6pamuecKor0 BHIPAKEHUS

1
npu k_E‘



IIpaxrTuxkym 1 7

B) 2x +3y - 5. IIpu xz-%; y=—-=.
Pemtenne. Ilpu x = —-%; Y= —% umMeeM

2.(—1)+3~(—1)—5=—1—1—5=—7.
2 3

3ampcaTh 9TO MOYKHO TOXKe MHAaYe: TAK KakK 3JeCh IBe
OykBbI (IepeMeHHbIe), TO

1 1
f(x; y) =2x + 3y -5, 3Havur, f (—-2-, _5) =-7.
3mecy f(x; y) — obosHaueHMe anredpPamIECKOro BHIpaxe-

HUA, B KOTOPOM HCIIOJIBb30BAaHBbI 6yRBLI X uy.

r) f(xy)=2x"-8y’. Ipm x=-1; y=2.

Pemenwne. Ilpu x =-1; Yy =2 umeem
f(-52)=2-(-1)-3-22=2.1-12=-10.

7 (—1; 2) = -10 - sHaueHUe AAredOPANIECKOTO BHIPAKEHUA
npu x=-1 1 y=2.

m f(x)=@2x—-x%)(x+3). pu x=3.

Pemenune. Ilpu x =3 momyuyum
f(3)=(2~3—32)(3+3):(6—9)»6=—18,

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

e) f(t)=(@+3)(t-2)0(t+2). Hpu t=-1.

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

T.e. f(-1)=-6.



8 AnrebpanuecKre BBIDAXKEHHUS H JeHCTBUA HAJ HUMU

Tpenupoeournasa paboma 1

1. Taro Beipasxenue 3b—2b(3-b)+12.
Beluncaure ero sHaueHue IPH:

a) b=-2;6) b=1,5; B) b=~

| o

2. BolupciauTe 3HaveHne ajarebpanmyecKuX BBIPAMKEHMIH:

a) (26-0,3)(2£+0,8)+0, 9k mpu k=-0,4;
4 (3 ) _ .
6) t+E(Z_2t) opu t =0, 25;

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

r) 3x -4y +5 mpm x=1§, y:—2%;

In) 422—5y2 npu z2=-1,5, y=14.



Tpenuposounasa padora 1 9

Peuwenue mpenupogounoi pabomuot 1

1. Tauo Beipaskenue 3b—2b (3 —b)+12. O6o3HauuM 310
Boipaskernue [ (b)=3b-2b(3-b)+12.
a) Beriumcaum ero sHavenue 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
7(1,5)=8-1,5-2-1,5(8-1,5)+12=4,5-3-1,5+12=
=4,5-4,5+12=12. '

3

B) Ilpu b——Z

3 3 3 3
f("z)‘3(‘2)‘2(‘2)(3‘(“2))“2—
=—9+§(3+§)+12——21+§-1§ 12=93 428

4 2 4 4 2 4 4 8
_93, 55 143,585 1485 1411 453

4 8 4 8 8 8

2. Boruucaure 3HaueHUe aarebpawdyecKWX BbIPAKEHUH:

a) Iano Beipaskenue (2k—0, 8) (2k +0, 3) +0, 9k. 06os-

HauuMm 5T0 BRIpaskenue f (k) =(2k-0,3)(2k+0,3)+0, 9k
Brruucium ero sHauenue upu k= -0, 4

f(-0,4)=(2(-0,4)-0,8)(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) lamo BBIpa'xeHwme t +§—(%—2t). 0O603HaUYMM 3TO BBIpA-

4 (3
SKeHme f(t)—t+—5—(z—2t).

Boeruuciaum ero smauenue npum ¢ =0, 25



AnrebpanyecKue BbIPAKEHUS U KEHCTBUA HAK HUMK

7(0,25)=0,25+0,8(0,75-2.0,25) =

=0, 25+0,8(0, 75-0,5) =
=0,26+0,8:0,25=0,25+0, 2=0, 45.

B) Jaso Berpasxenue (3a+4)-2a—-6(a+2)(a+1).

0O0603HaUYMM 9TO BBEIpAKeHUE

fla)=(3a+4) 2a-6(a+2)(a+1).
Beruucenum ero smadenue npu a = —1, 2

F(-1,2)=(8(-1,2)+4)-2(-1,2)-6(-1,2+2) (-1, 2+1) =
=(-8,6+4)(-2,4)-6-0,8(-0,2) =
=0,4(-2,4)-4,8(0,2)=-0,96+0, 96 = 0.

) Hauo BeIpaskeHue 3x -4y +5.
OGosnauum 370 BhIpaskernue [ (x;y)=3x—-4y+5.
1

2
Brrunuciaum ero sHaueHme npu x =1 32 y= -2 5

f(1%;—2%)=3-1%—4~(—2%)+5=3§+4-%+5=

=5+2.-5+5=20.

1) Jaso Beipakenme 4z° — 5y2 .

Obosmaunm 9T0 BLIpaskenwe [ (2;y)=42" —5y°.
Brruucsaum ero smavenue nmpu z=-1,5 u y=1,4
f(-1,51,4)=4(-1,5) -5(1,4)° =4-2,25-5-1, 96 =
=9-9,8=-0, 8.



TperupoBounaa pabora 1 11

IMonarue apodu

Onpenenxenne 3

a .
3anuce 8uda 36 Komopoit @ u b — Hucaa uau BuiPANEHUS,

Ha3vieaemcs dpobwvio. Ilpuuem evipaicerHue a HA3bLLEAEMCA

yucaumenem 0pobu, a evipaxrcenue b — 3namenamenem Imoil
dpodu.

IIpumeyannsa:

a
Ecaum a u b — uymncioBble BBIPaKeHHA, TO 5~ mcioBasd
IpOoOBb. he

2-3-4 qucaOBas APOOH
3%2.5 )

Ecnum a u b — anrebpanuyecKue BbIpaskeHHsa (MIU XOTA OBI

Ipumep 3.

a
ONHO U3 HUX), TO Pl agrebpanveckas ApoOk.

3a - a(a +2)

IIpumep 4. 5
5a” +4

— aarebpamyecKas IpoOb.
Brnumanue! Eciiu 3HaueHre 3HaMeHaTeJ s ApoOM paBHO HYJIIO,
TO ApOoOb He ompejiesieHa WM He UMeeT 3HAUeHUdA, UK He CYIIe-
CTBYeT.

4x
2x + 6

IIpumep 5. . BrigcHuTe, IPU KAaKMX X Apobs cyire-
CTBYET.

Tak Kak npu x =-3; 2-(-3)+6=0; 2x+6=0,

4x —
TO IpU X = —3 Apobb i
2x +

He oIIpenesieHa MWK He Cyle-

CTBYyeT.



12 Anre6panyecKkue BHIDAKEHUA U AeHCTBUA HAJ HUMU

HHpaxmurxym 2

BriuucanTe 3HaueHue Ipobu:

1. f( )—2 1 npu x=1.

4. 1
=_———" T.C. 1)==.
F(1)-4 F(1)-1
3mech f(x) — obosHaueHUE anredbpanyeckoit npobu,
B KOTOpOM HCIOIb30OBaHa OykBa x; f (1) — sHauenme

anredpanyeckoit gpobu mpu x =1.

2a - 3b |
2a +4b
a)upu a=2, b=3;
6) upu a =6, b=—3

- 3b
Urak, f(a;b)= ———4; , e f(a; b)— obosHauerue
anrebpandyeckoil fpodu, B KOTOPOU MCIOJIB30BAHBI
6yxesl a u b; f(2;8) — sHauenue gpobu
npu a=2 u b=3.
2 -3 5

a) f(Z 3) T_?,T.e.f(2,3)_—ﬁ’

2-6-3-(-3) . _21
6)f(6 —3) m,T.e.f(6, 3)-—0.

WUrak, ipyu a =6 u b =-3 apodb He ompeJeneHa UIHU He
CYII[ECTBYET.

3. f(x)= gxx;fxg_l , rie f(x) — obosuauenme

anredpandyeckoi Apodu, B KOTOPO# HCIIOIH30BaHA
OyKBa X.

BrruncanTe sHauyeHue IPOOU IIPH
a) x=1; B) x =2;
6) x=0; r) x=-3.



Ilpakruxkym 2 13

2.12-3.1+1 0
a) f(1)=——1—2—_—4—=-—3:0; f(1)=0.
Onpenenenue 4

3HaueHue nepemMeHHOl ULU Heu36ecmH020, npu Komopoil (xo-
mopom ) evipadicerue 00pau,aemcs 6 Holb ULU PABHO HYJLIO, HA-
3vi8aemcsa Kopruem (Unu HYynem)EvLparxcenus.

B pannom ciyuyae x =1 — KopeHb BhIpasKeHHd, T. €.
a) f(1 )=
-3-0+1 1
6) 7(0)=220-380+1_ 1,
) f( ) 0%-4 4
B) f(2)= 2.2-8241_ 3, T.e. IpH X = 2 1Kpobb

224 "0
He oIipejesieHa HJM He CYI[eCTBYeT,
) - 2-(-8)-8-(-8)+1 28

(-8)-4 5

r) f(-3 =56.

Onpenenenue 5

pobb pagra HYRI0, CAU YUCIUMENb e PABEeH HYLI0, @ 3HaMe-
Hameab 0pOOU He PaBeH HYJLI0, M. e.

g=0,ecm/1 ja=0.
b lb;to

26+83=0 [2x=-3
Ipuvep 6. 2243 _ ecm{x Cfex ;

x -1 x-120 ~ |x=1

x=-15
{ L T.e. upu x =-1,5 npo6b paBHA HYJIIO.
X #

4x+4=0 .
3(x+2)-820"

4x + 4

IIpnmep 7. W

=0,ecnn{

4x =4 x=-1 x=-1
> 5 , T.e. pelieHnsa HeT.
3(x+2)#3 x+2#1 x # -1



14 Aurebpanyeckue BHIDAKEHUA ¥ NEHCTBUSA HAN HUMU

Hpaxmurxym 3
_ 2x*-3x -2

4-x*
¥ BBIACHUTE, IPU KaKUX 3HAUYEHUAX X APOOb:

Beruucaure snaderue apobu f (x)

paBHa HYJIIO;
He oIIpejsesieHa;
MeHbIe HyJsa (MI1 OTPUIlATeJbHA),

ecau x npmuammaer snauvenusa 0; —-0,5; 2; 3; —-2; 0,5.

1) Ilyete x =0
2.02-3.0-2 1
0y=2"Y "2 Y-4_ 2

F(0)= 202

2) IIycte x = -0,5, Torma

1 3
2.(-0,5)-3-(-0,5)-2 2-5+,-2
__(_ , ) 4_Z g
T.€. X = "'l — KOPEeHb BbIPDAXKEeHUuA, NJIHN 3HAYEeHUEe

2
HEW3BECTHOI'0 X, MPU KOTOPOM ApoOL obpairaercs

B HOJIb (WMJIM paBHA HYJW), T.e. [ (—%) =0.

3) lycms x =2;

2.22-3.2-2 0
F@)=—" 0o

3HauuT, IpU X = 2 APOOEL He oIpejesieHa WU
He CYIIEeCTBYET.

2
4) Tlyers x =3 f(3)=%=—%=—1,4.

2(-2)*-3(-2)-2 8+6-2 12

3HAUUT, IPpU X = —2 OPOOL He OIpelesieHa.



IIpakrTurym 3

15

6) Ilyers x =0,5;
_2.05°-83.05-2 2.025-15-2

0,5
f( ) 4 - 0,52 4-0,25
_05-35_ 3 ——300——13——08
3,75 3,75 375 15 I
_22°-38x-2

Orser: apo6s f (x)

4 — x*
1) IIpu x=0
pasna -0,5 (orpuiiaresbHa).

2) IIpu x =-0,5
paBaa 0 (tr.e. x =-0,5— ecTb KOpeHb BBLIPAKEHHUS),

T. €. f(—%)zO.

3) llpu x =2
He ompejeseHa (He CYIIECTBYET).

4) TIpu x =3
paBua —1,4 (orpuiareibHa).

5) HIpu x = -2
He ompeneseHa (He CYIIeCTByeT).

6) IIpu x =0,5
pasua —0,8 (orpuinarensua).

Bosmosksa uwnas opma orpera: apobs f (x) R
- X

a) f(x)=0 opu x=-0,5.
6) f (x) — He ompegmenena npu x =2; x=-2.

B) f(x)<0 mpu x=0; x=38; x=0,5.

_ 2x%-8x -2
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Tpenupoeounasa paboma 2

3x—4
4x+1

1 1
a) x=-2; 0) x——lz, B) x—Zg.

1. Borumcanure 3Havenue apobu f (x) = npu:

_ (2x+3)(2x-3)
2. f(x)= BRI upu

a) x=-1; ©06) x=0,8;

1
; ry x=3-—.
; ) T

©

B) X =

4b-3a
2b-ba

3. f(a;b)=

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

8x%—4x+1

4. Boruncaunre sHayenne xpobu f (x) =

opu X pasBHOM: 2; é—; -1; 0,256.

BrisicauTe, Ipy KakMX M3 STUX 3HAUEHWH X JPO0b:
a) paBHA HYJIO;

0) He oupemesieHa;

B) MeHbIIle HYJA (OTpHUIlaTEebHA);

r) OoJbilie HYJIS (IIOJOMKHUTENbHA).
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Pewenue mpenupoeownoi pa6omot 2

3x-4
x+1

1 1
a) x=-2; 0) x——lz, B) x—2§.

1. Beruucnure suauenue gpobu f (x) =

a) x=-2
_3(-2)-4 -6-4 -10 _10
f(-2)= 4(=2)+1  -8+1 -7 7

6) x=-17
(an) 2 sy
1 a(ab)er a(-2)s1 B
15-44 31 15 1\ .15
o et )

B)x=2%

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

2. Broruucaute srauenue apobu f (x) = 19
—-J9X

4 1
npu: a) x=-1;06) x=0,8; B) x—g, T) x—3§.
a) x=-1
(2(-1)+3)(2(-1)-3) (—2+3)(-2-3) 1.(-5) 5
4-9.(-1) 4+9 13 13
5
f(-1)=- 3
6) x=0,8
_(2-0,8+3)(2:0,8-3) (1,6+3)(1,6-3) 4,6:(-1.4)
7(0,8) = 4-9.0,8 B 4-7,2 T 32
4,6-1,4 4614 23.7 161 _, 1 o1
T 32 8320 80 80 280’ 7(0.8) 280'
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4
B) x—g
4 4 8 8 8 8
f(g)z(z 6*3)(2'5‘3):(§+3)(§‘3)=(§+3)(6‘3)
9 4_9._‘;_ 4-4 0 )
3uaunT Opu x —g Ipo0b He OIpejesIeHa WM He CYIIEeCTBYET.
1
I‘) x—-3—1—§
1 1 55 55
f(3_1_)=(2'3ﬁ+3>(2'3ﬁ—3):(2'§é+3)(2'5'3)=
18 4_9.3.%; 4_9.%:
55 55
_(?+3)(‘§“‘3)_(55+27)(55 27) _ 82:28-2 4992
B 4_§?_  g.g.85 55 T 81.-(-47) 3807
PEC IS )_4&
3807’ 3807 °
3. Beruncaure 3uavenue apobu f (a;b) = 46-3a 1 ou

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

Loy 48-3(-=2) 1246 18 9 .1 . 5 oy _ 41
f(_z3)_2<3—~5(—2)~6+10_16_8~18’f(2’3)—18'
6) a=-1,4, b=—45

_4(-4,5)-3(-1,4) -18+4,2 -13,8 _ .
£ (-1, 4;-4,5) = 45) " e = =69
f("l’ 4; -4, 5)=6, 9.

2
4. Brruucaure saavenue apobu f (x) = le_—‘l’;*l
—X
IpM X PaBHOM: 2; %; -1, 0,25.

Brisicaure, Ipy KakuxX U3 9TUX 3HAYEHWH X Apobb:
a) paBHaA HY.JIO;

0) He ompejneeHa;

B) MeHbIle HYJA (OTpUIATeIbHA);

T) Ooabie HYJAsS (MOJOKUTEIHHA).
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1) x=2
3.22-4.241  12-8+1 5 2
2) = = =——=-1=.
F2) 1-22 1-4 3 3
f(2)= _1§ — Ipo0b MeHbIlle HyJAs (OTPUIATEIHHA)
1
2) x==
) 3
2 1 14 1 1
f(l):?*(-a:) —4(~3)+1:3-~9—~3+1:-3-—15+1=L
3 2 _1 _8 _8-
1—(115) 1-% 9 9

1 1
f(g) =0, T.e. x= 3 — KODEHb BHIPAMEHHA — IpOOH

paBHA HYJIIO.

3) x=-1
F(-1) = 3(-1%-4(-D)+1 _ 34441 _8

1-(-1) -1 0°
npu x = —1 1pobb He olpefeneHa WM Apo0b He CYIIECTBYeT.
4) x=0,25

3(0,25)2-4(0,25)+1 _ 3.0,0625-1+1 _ 0,1875
1-(0,25)° 1-0,0625 0,9375

f (0’ 25) =

_ 1875 _ 2575 _ 75 _ 253 _ 3 _1_,,

9375 25-375 375 2515 15 5
£(0,25)=0,2 — gpobb Gosbiie HyJAA (IOJOMHUTEIHHA).
OTser:

a) npobb paBHA HYJIO MPHU X = %;

6) nqpo0b He ompefesieHA WM APOOHL He CYIIeCTBYeT IIpHU
x=-1;

2
B) Apo0b MeHbllle HYyJA U paBHa —1 3 npu x = 2;

r) npobs Goxbiie Hysada u pasHa 0,2 mpm x =0, 25.
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YHpamHe}ma HAa YMHOJK€HHEe MHOTOYICHA
HA OJHOYJIECH HMJHU MHOI'OYJIEeH

ITpaxmurxym 4
BeimossuTe meficTBUA ¥ YIIPOCTHTE:
1. (3a’ - 5ab® ) (-2a%0) =
= 3% - (-2a"p) - 5ab’ - (20" ) =
=-6a”-a® b-b-5(-2)a’ a b’ =-6a"b" +10a’d’.

N

. (20* +8a-2)(4a+1)=
=24% 4a+3a-4a-2-4a+2a*+3a-2 =
= 8a® +14a® —5a - 2.

Y]

. (22 -1)(8x+2) - 6x (2x +3) +6x" =
=2x-8x-8x+2x-2-2-6x-2x -3 -6x+6x% =-17x 2.

-~

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

= 2a%x — 2ax> —(a3

—ax® +8x% +2a3x—a3) =
= 2a%x — 2ax® - (—ax2 +8x% + 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)(40” +6a+9) =
=8a® —-12a% +12a% —~18a +18a — 27 =
=8a% - 27.



IIpaktukym 4

7. (3a+4)(3a+4)=
=94® +12a +12a +16 = 9a® + 24a +16.

8. (a+2b)(a+2b)(a+2b)=
= (a +2b)(a’ +2ab + 2ab + 4b% ) =
=(a+2b)(a2+4ab+4b2)=
= 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+40°) =
=(3-2b)(9-12b+4b") =
=27 - 36b +12b> —18b + 24b” - 8b° =
= 27 - 54b + 36 — 8b°.

10. (az—a+1) a2+a+1)=

(14—

It

IS}

e —
+

e

5va’+d®-al+arad—a+l=
=a*+a® +1.

ju—

11. (x2+2x+3)(x2——2x+3)=
=x4+2_9_63+3__£2—2§3~4=_§2—6x+3__3£2+6x+9=

=x*+2x% +0.
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Tpenuposounas paboma 3
Brimonaure geiicTBUS:

1. 30’ (4ab-24°).

2. (ba+4)(ba-4).

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

(
3. (6a+5)(6a+5).
(
5. (8x+2)(2x-1)-3x (2x+3)+2x.
6. 3b(1-6b)—(20+5)(20-5)+11b (26 -1).
7. (3a-2) (24" —a-2).
8. (3a-2)(9a’ +6a+4).
9. —xy (x+y)-y (39" —x (5y +2x) -y (3y - 4)).
10. (4—t) 2 —(3-12) (¢t +1).
11. (x+2) (22 +2)-x* (83—x)-2x (x* +0,5).
12. (20 +b) (2a +b) (2a +b) -
13. (2b-3a) (2b - 3a) (2b - 3a).
14. (2% +3x+9) (22 -3x +9).
15. (x® —2x+1) (x® +2x2 -1).
(

16. (a+b+c)(a+b+c).
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Pewenue mpenupoeounoi pabomuot 3

1.

2.

3.

10.

11.

8a%b (4ab - 2a° ) = 12a°” - 6a’b.

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

(6a +5)(6a+5)=236a" +30a+30a +25 = 36a” +60a +25.
(2a+3)(a-1)+(a+1)(8-2a)=
=2a’+3a -2a -3+3a+3-2a%-2a=2a.
(8x+2)(2x-1)-3x (22 +3) +2x =

=6x" +4x -83x -2 -6x" —9x +2x = —6x — 2.

36 (1-6b)—(2b+5)(26-5)+11b (26 -1) =
=3b-18b% — (4b% +10b-10b—25) +22b* —11b =
= 4b” — 4b” — 8b + 25 = 25 — 8b.

. (3a-2) (2a2—a—2) = 6a°-3a’-6a—-4a’+2a+4 = 6a>~Ta’~4a+4.

(8a-2) (9a”+6a+4) = 27a"+18a"+12a-184°~120-8 = 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* +2x2y—4y2 = x%y +4xy® — 4y°.
(4-t) 2 —(8-22) (t+1) =4 —¢* (3t - > +3 1) =
=4t — % -3t +t* -3+t =5t - 8¢t - 3.
(x+2)(x?+2)-2% (3-x)-2x (x? +0,5) =

=x® 4202 +2x+4-8x% +x® - 2x° —x=—x? +x + 4.
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12. (22 +b)(2a+b)(2a+b) =
=(2a +b) (4a’ +2ab+2ab +b* ) = (20 +b) (4a” +4ab +b* ) =
=8a® +8a%b + 2ab? + 4a%b + 4ab® +b® = 8a® +12a°b + 6ab? +b°.
13. (2b-3a)(2b-3a)(2b—3a) = (2b—3a )(4b*~6ab—6ab+9a” ) =
= 8b% — 24ab® +18a% - 12ab® + 36a%h — 27a® =
= 8b° — 36ab? + b4a’h — 2743.
14. (x2 +3x+9)(x2 —3x+9)=
= x1+8x349x2-8x%-9x%-27x+9x%+27x+81 = x*+9x%+81.
15. (2% —2x+1) («® +24% -1) =
=xb —2x* + ¥ +2x% —4x® 1227 P+ 2x 1=
=% +2x°% - 2x* —42% + 2x% + 2x - 1.
16. (a+b+c)(a+b+c)=

a?+ba+ca+ba+b:+be+ca+ceb+c?=

=a? +b% +c% + 2ab + 2ac + 2be.

r.e. (a+b+c) =a® +b? +c* +2ab +2ac + 2be



IIpoBepounas padora 1

I posepounasn paboma 1

Brimoanure neiicreus:

1. (-5a” +3a%) (-2ab*).
2. (30" -a+2)(22-3).
3. (4x-3)-2x—(2x+1)(3x - 2) - 22"

4. o? (c—3a)~(02 (a+3c)—c(3c2 +ac—a2)+2a3).

ot

. (6x-7) (62 +7).
6. (4x +5)(16x” - 20x +25).
7. (Tx+3) (Tx +3).

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

10. (4+6x+3x2)(4—6x+3x2).



PasnoxeHue
Ha MHOXUTEeNn

Onpenenxenue 6

Pasnoxcums Ha MHONCUMEAU A2e0PAULeCKOe BbIPANCeHUE — IMO
3Hauum npedcmasumb anazebpauieckoe 6vipaxcerue 6 sude
npouszgefenus KAKUX-mo COMHOMcumeneil omauirvlx om 1.

MeTox BhIHECEHMA OOIEro MHOMKHTEJIS

Hpaxmurym 5
Paznosxure Ha MHOMKUTEJIHA:

1. dab+2bc =2b (2a +c).

2. 3ax® +6xb +9x3¢c =

= 3x (ax +2b+ 3xzc) )

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)=
=5a” (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(2xz +x)=
=3x(2x+1)—(2-x) (20 +1)+2x(2x +1) =

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

10. 9a (22 -b-1)+3a’ (b+1-2a)-12ab’(1 -2a +b) =
=83a-3(2¢-b-1)-3a-a(2a-b-1)+3a-4b*(2a —b-1) =
=3a-(2-a-b-1)(3-a +4b%).

11. (xy + %) (x2 +4x)—(x2 +xy) (y2 +4y)=
=yErpx(x+)-xE+Yyy+4 =
=xy(x+y)(x+4-(y+d)=xyx+y)(x+4-y-4) =
=xy(x +y) (x—y).
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MeToa rpynnmupoOBKH

IIpaxmurxym 6
PazjiosxuTe HA MHOMKUTEIIN:
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) +(8by +6ay) =
=x(2a+b)+3y (b+2a)=(2a+b)(x+3y).
4. 3c+8c® —a—-ac=
=3c(l+c)-a(l+c)=(1+c)(3c—a).
5. ab-a’b® +a®b® - ¢ + abc - ca®b® =
= ab (1-ab+a’’ ) - ¢ (1-ab+a’*) = (1-ab+a’*) (ab-c).
6. x* +6x+8 =
=x” +4x+ 20 +8 = (2° +4x)+ (20 +8) =
=x(x+4)+2(x+4)=(x+4)(x+2).
7. 4x* -9 =
= 4x” — 6x + 6x -9 = (42" — 6x ) + (6x - 9) =
=2x(2x-3)+3(2x-3)=(2x-3)(2x+3).
8. 25x” —-10x +1 =
=25x —=bx —5x+1=5x (5x-1)-(bx—1) =
= (5x-1)(5x-1)=(5x -1) .
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29

Tpenupogounas paboma 4

1. PasnoxxuTe HA MHOMKHUTEIN METOAOM BBIHECEHUS OBIIero
MHOMXHTEJA:

1) 8a®b +4ab .

2) 6a’x +12x%b + 9x°c.

3) a’b® - 5a%h® +10a’'d*.

4) 5a%b +10ab® +15a°b®.

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

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

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

8) 4x” (x~4+y)-6x(4-x-y).
2. Pasgnoxure Ha MHOKUTENH METONOM TI'DYIIMPOBKN:

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® —5y°z.

7) 15E°m —14t3m + 6ktm? — 35kt2.

8) x> —6x+8.

9) 9x% 4.

10) 25x% +10x +1.
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Pewenue mpenuposounou pabomuvr 4

1. Pasnoure Ha MHOMKHTEJIN METOAOM BbIHECEHUS OO0LIero
MHOMKUTEJI:

1) 8a’ +4ab = 4ab (2a +1).
2) 6a’x +12x%b + 9x%c = 3x (2a2 +4xb +3x20).
3) a®b? - 5a%b° +10a'b* = a’b? (1 ~ 5ab +10a%y” )
4) 5a%b +10ab® +15a°b° = bab (a +2b + 3a%b? )
5) 2a (b+y)+3b(b+y)=(b+y)(2a+3b).
6) 4(x-y)-x(x-y)=(x-y)(4-x).
7 a(x-5)-(b-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. Pasno:xuTe Ha MHOMHUTENU METOZOM TPYIIHDPOBKMU:
1) 5a+5y+pa+py =5(a+y)+p(a+y)=(a+y)(5+p).
2) (8a-3m)+(~ay +my) =
=3(a-m)+y (-a+m)=38(a-m) -y (a-m) = (a-m)(3-y).
3) ay —12bx + 3ax — 4by = (ay +3ax )+ (-12bx —4by ) =
=a(y+3x)-4b(3x+y)=(y +3x)(a—4b).

4) a®v®> +ab+abe+c = (azbz + 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+ec)=(a+b+c)(x+y).

6) 32x2° —102% +16xy® - by?z =
= (82x2% +16xy?) + (-102° - 5y%2) =
=16x (222 +y?) - 52(222 +y?) = (222 + ¥ ) (16x - 52).

7) 15E°m —14t°m + 6ktm? — 35k = _
= (15K%m + 6ktm? ) + (- 14¢*m - 35kt? ) =
=8km (5k +2tm)—Tt* (2tm + bk) =
= (bk +2tm) (8km —7t2).

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=38x (8x-2)+2(3x-2)=

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

10) 25x% +10x +1=25x" +5x +5x +1 =
=b5x (bx+1)+(bx+1) =

= (5x+1)(5x+1) = (5x +1)".
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Hcnoan3oBanue GopMysI COKPANIEHHOTO
YMHOKEHHS IIPH PAa3JIOKeHUN HA MHOKUTEN

i

. (a+b)(a-b)=a”-b".
2. (a-b)" =a®—2ab+b*.
3. (a+b)" =a®+2ab+b%.

(a+b)" = a® +3a% +3ab® +b°.
5. (a-b)° = a® - 3a% +3ab® - b* .
6. (a+b)(a2—ab+b2)=a3+b3.

7. (a—b)(a2+ab+b2):a3—b3.

Ecau yurats ot GOpMYJIBI CIIpaBa HaJieBO, TO 3TO OyIeT uc-
HOJIBL30BAHUEM (POPMYJ COKPAIIEHHOrO0 YMHOMEHUS [IJd pas-
JIOKEHHUS MHOTOUJIEHOB Ha MHOMKHUTEJIH.

i

.a’-b=(a+b)(a-b).
2. a2—2ab+b2=(a—b)2.
3. a® +2ab+b> = (a+b).
4. a® +3a% +3ab® +b° = (a +b)°.
5. a® ~3a% +3ab> — b = (a -b)" .
6. a® +b° =(a+b)(a2—ab+b2).

7. a® -b® :(a~b)(a2+ab+b2).
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Hpaxmuxym 7
1. BermostHuTe HefCTBUA, MCIOIB3YSI (POPMYJIbI:

1) (a-20)" =a®~2-a-2b+4b* = a® - 4ab + 4b°.
2) (3x +5y° )2 =9x2 +2-3x-5y% + 255" = 9x% + 30xy” + 25y*.
3) (nyz—%xz )Zz 4x2y4—2~2xy2%x2+%x4 - 4x2y4—§—x3y2+%x4.
4) (3a-b)’ —(9a+5b)(a-3b)=
= 9a” — 6ab +b* —(9a” + 5ab — 2Tab - 15b° ) =
=9a® - 6ab +b® ~ 9a® — bab + 27ab +15b> = 16ab + 16b°.
5) (8a—2x)° (4a+x)-a(4x” +8a (12a-13x)) =
= (9a2 ~12ax + 4x2) (4a+x)-a (4x2 +36a” - 39ax) =
= 36a® — 48a°x +16ax® + 9a’x —12ax” + 4x° -
—~dax? - 36a® + 39a°x = 4x°.
6) (2a-1)’=(2a)’-3-(2a)-1+3-2a-17~1° = 8a*~12a+6a-1.
7) (2a+3)’=(2a)’+3-(2a)"3+3-2a-3%+3°= 84+36a’+54a +27.
8) (x—2)3— (x-2) (x2+2x+4) = x%-3x%.2+3x.2°- 2%~ (x3-23) =
= x® —6x% +12x -8 — x® +8 = —6x% +12x.
9) (8x+2)" - (8x+2) (9x” —6x +4) =
= (8x)*+3-(3x)" - 2+8-3x-2° + 2° —((3x)3 +23)=
=27x% + 54x” + 36x + 8 - 27x® — 8 = 54x* + 36x.
10) (4x-3) —(4x+3)° =(4x)" ~3-(4x)"-3+3 4x 3% -3° -
~((4%)" +8-(42) -3+ 3- 4287437 -

= 64x3-144x*+108x—27—-64x°~144x?-108x-27 = —288x2-54.
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2. PaznmoxuTe HA MHOXXKUTEIU, UCIONb3YsI HOPMYJIbI
COKPAIIeHHOT0 YMHOMEHU:

1y
2)
3)

4)

5)

6)

7

8)

9)

10)

9a® ~16 = (3a)’ —4* = (3a -4) (3a +4).
x* — 8ax + 164> =x2—2-x~4a+(4a)2 =(x—4a)2.
2

—4-4a-a’=- (4+4a+a2) = — (22+2~2-a+a2) =—(2+a).

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

x* —x® +12xy - 86y” = x* —(x” ~12xy +36y° ) =
= (2*) ~(x-6y) =(2 +x - 6y) (x* ~x +6y).
125+a°=5"+a°=(5+a) (52 5a+a’)=(5+a)(25-5a+a”).
64— (3c-1)"=4~(3c-1)"=(4-(3¢-1) ) 4%+4(3¢-1) +(3c-1)"}=
=(4-8c+1) (16+12c—4+9c —6¢+1) = (5-3¢) (13+6¢+9¢” ).

(a+b) ~(a-b) -2b=

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

=2b(a2+2ab+b2+a2—b2+a2—2ab+b2)—2b=

=2b(3a2 +b2)—2b=2b (3a2 +b2—1).

at+a®-a-1=
= a3(a+1)—(a+1)=(a+1)(a3—1) = (a+1)(a—1)(a2+a+1).

a® +a2x—3ax+9x+27=(a3 +27)+(a2x—3ax+9x)=

=(a+3) (az——3a+9) +x (a2—3a+9) = (a2—3a+9) (a+3+x).
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T penupoeournan paboma 5

1. BrimosHuTE NEeHCTBUS, HUCIIONB3YSA (POPMYJIEI
COKPAIIeHHOTO YMHOMEHNS:

1) (3a+b);
2) (2x—3y3)2;
2
(3x J+2 X ) ;
4) (5a—4b)(2a - 4b)—(a +4b)*;
5) (x- 2y)2(3x+4y)—x(3(x2—4y2)+8y(y——x)).

2. BolrosnuTe AeMCTBUSA, UCIOAL3YA (POPMYJILI
COKPAIleHHOTO YMHOMKEHUS:

1) (22 +1); 4) (8x-2)" - (8x - 2) (9x” + 6x +4);
2) (3-2x)%; 5) (5x+4)" —(5x -4)’.
8) (x+2)° ~(x+2)(x” -20+4);
3. PasyokuTe HAa MHOMKUTENH, UCIIOJAb3YS (POPMYIIEI
COKPAIEHHOI'0 YMHOMXeHUA:
1) 25-16x7; 4) (2a-3b)" —(a+2b);
2) 9x% +6x+1; 5) 81 -4x? —4xy—y®.
3) -16a® +8a —1;

4. PaznoxuTe HA MHOMKUTENH, UCIOIB3YA (POPMYJILI
COKPAIeHHOTO YMHOXKEHUA:

1) 64 +27x%; 4) x* —x® —x+1;
2) 125-(4x-3)°;  5) (a+2)’ -8+d® - 2a.
3) (x—y)3+(x+y)3—2x;
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Pewenue mpenupo6ounoi pabomut 5

1. BeimosrHuTe HEUCTBUA, UCHONB3YA (DOPMYJIIBI
COKPAIlEHHOTO YMHOMXEHUS:

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

2) (2x-3y°) = (2x)'- 2 22 - 3y°+ (39" ) = 4a~ 12" + 0"

2 2
2 1 2\ a2V 5 9.2 1 2 (1 o}
3) (3xy+§x) —(3xy) +2-3x%y 5 * +(2x) =

= 9x*y® + 3x'y +i~ x*.

4) (5a - 4b) (2a - 4b)—(a + 4b)" =
=10a” —8ab — 20ab + 16b* — a® — 8ab — 16b” = 9a”® —~36ab .
5) (x—2y}2 (3x+4y)~x(3 (x2 —4y2)+8y (y—x))=
= (#*-4xy +4y” )(3x+4y )~ x(8x"-12y" +8y” ~8xy ) =
= 3x%+4x%y—12x"y -16xy* +12xy* +16y° —3x° +12xy* -
—8xy® + 8x%y = 16°.

2. BolmosHUTE OefCTBUA, UCIONb3YA (HOPMYIb

COKPAIIleHHOI'0 YMHOMXEeHHU:

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

2) (3-2x)" =8°-3.8%.2x+3-3-(2x)" - (2¢)’ =
= 27 - 54x + 36x% — 8x°.

8) (x+2) —(x+2) (2" -2x+4)=
=x3 +6x2+3.x-22 +2° —(x3 +23)=

=x%+6x2 +12x +8-x% -8 =6x% +12x.
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4) (8x-2)° - (3x-2) (92" +6x+4) =
=(3x)" -3-(3x)" 2488227 -2 - ((8x)" - 2°) -
= 27x® — 54x” + 36x — 8 — 27x® + 8 = —54x” + 36x.
5) (5x+4)’ —(5x-4) =
=(5x)3+3~(5x)2-4+3-5x-42+43~
~((52)" ~3-(5%)" 4+3-5x 47 - 4%) -

= 125x°+300x%+240x + 64 -125x° + 3002~ 240x + 64 =
= 600x> +128.

. PasyioskuTre HA MHOMKUTENN, UCIOAL3YA (DOPMYJILI
COKPANIeHHOT0 YMHOMKEHUA:

1) 25-16x% =52 —(4x)’ = (5 - 4x) (5 + 4x).
2) 9x® +6x+1=(3x) +2-3x+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" —dxy -y =81 - (42" + dxy +y* ) =
=9? -(2x+y)2 =(9-2x-y)(9+2x+y).

. Pasyiosxure Ha MHOXXHTEIU, UCIONb3YSA HOPMYJIbI
COKPAIIEHHOTO YMHOMKEHUS:

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

= (4 +38x) (16 - 122 +9x”).
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2) 125 (4x-3)° =
=5° —(4x-3) =
= (5-4x+3) (5" +5 (42 -3)+ (4x -3)") =
= (8-4x)(25+20x - 15+ 162" - 24x +9) =
= (8-4x)(19-4x+16x") =4 (2-x) (19 - 4x +16x7).

3) (x-y) +(x+y) -20=
- (x~y+x+y)((x—y)2—(x—y) (x+y)+(x+y)2)—2x -
=2x (x2 —2xy+y® —x% +y° +&° +2xy+y2)—2x:
= 2x (3y” +2° -1).
4) x* —xP—x+1=
=x? (x-1)-(x-1)=
=(x-1) (x3 —1)=(x—1)2 (x2 +x+1).

5) (a+2)" -8+a®-2a=
=(a3—8)+(a+2)2—2a=
=(a—2)(a2+2a+4)+a2+4a+4—2a=
:(a—2)(a2+2a+4)+(a2+2a+4)=
=(a® +2a+4)(a-2+1)=(a’ +22+4}(a-1).
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I posepounasn paboma 2

1. PagnoxuTre Ha MHOMKUTEJN, MCIOAL3YA METOJ BLIHECEHU S
O0ILIEeT0 MHOMKUTEJIA:

1) 3ab® +b°.

2) 4xy® —6x°y>.

3) a(2x-3y)—c(2x-3y).

4) 6 (p-2g)+3p(2¢-p).

5) 6x” (x-Zy)2 -9x (2y —x)3 .

6) x(x+z-y)+y(y-x-2)+z(x—-y+2).
2. Pa3nosuTe Ha MHOMKHUTENH, UCTIONB3YS METOJ TDYIITUPOBKH:

)m-a(m+n)+n.

2) ab+5b—-2a—10.

3) 4a (x-2)-3x+86.

4) 2ax + 2xy —ay — 4x% .

5) 6x° +12y” — 9x°y — 8xy .

6) a’b +b’c +ac? —ab® —bc® —a’c.

3. Paguoxure Ha MHOMXKUTENU, UCIIONB3YA (HOPMYJIbI
COKDAIIEHHOT'0 YMHOMEeHUA:

1) 25a% —4a*p?.

2) 9a* —12a%x® +16a%x* .

3) 24x® +3y°.

4) 27¢® -3¢ +2¢ - 8.

5) 4x® —4x® +12x%y - 9y® - 9xy®.

6) (2¢+1)° -27.
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NenctBus ¢ opodsamum

OcHOBHOE CBOMCTBO JIpodOei

a a-c b=0
= =22 ecnu .
b b-c c#0

9TO ecTh YCIIOBWE BO3MOYKHOCTY COKPAIEHUs ApPoOH.

IIpaxmuxym 8

2ax 2x
== (a #~ O). OueBuHO, UTO IJIS TOTO UTOOBI COKpa-

3ay 3y
TUTH AP00H, HEOOXOAUMO NPEABAPUTENHLHO PA3IOMKUTL HAa MHO-

1.

SKUTEJN YMCINTeJb ¥ 3HaAaMeHaTeJlb ,ap061/1.

g, 202 _2(e) o (4 Lp),
a-b a-b
g 44(2-y) 4 11(2x-y) 4 _ g (2% % y)
* 55 (7-2x) = 5.11(_(2x~y)) -5 y).

T ay-4by oy (a—4b) oy

ax-4bx _ x(a—4b) «x (a = 4b)

B OyayuiemM, ecau 00 5TOM He CIIPAIIMBAETCS CIeNUabHO, 0y-
JeM II0JIaraTh, 4YTO COKPAIlleHHE BO3MOYKHO, He aKIeHTUPYHA
CBO€ BHUMAHME IIPU KAKUX YCIAOBUIAX.



Tpenuporouynas pabora 6

Tpenuposounasn paboma 6

1. Coxparure npobu:

1) By

12xb

2) 33(x—3y).

77 (3y — x)
-6pg + 20p

3) 3¢ -10

4) Sxy — 5x”

2 2 °
Xy —xy

x? - 2xy +y?

5)

x® - 3x2y + 335_1/2 - y3 )

2. Brinmosaure gelicTBUA:

1) xy (x—y)—(xz—yz)(x+2y).
2) (8a +3b) (3a—8b)—(3a +8b) (8a — 3b).
8) (p® ~38k)(p* +3k)—(p* +3k)(p* - 3k).

4) (4a” +6a+9) (22 -3),

uCnosb3ya (popmMyny pasHocT KyOGOB.

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

MCHoNb3ys (GopMyay PAsHOCTHU KBaJpaTOB.
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Pewenue mpenupo6ounoi pabomot 6

1. Coxparure npobu:

) 8xy =_2i
12xb  8b°
2 33(x-8y) -83(8y-x) 33 __3
7 (8y —x) 77(8y-x) T
_ -2p(3g -1
3y ~6pg+20p _ p(3g 0)=_2p
3g-10 3g - 10
5xy — 5x> 52x(y —x) 5
4) —— = =
xy  —x"y xy(y—x) Yy
2 _ 2 )2
5) x° - 2xy +y _(x y) _ 1

x® - 8x%y + 3xy® — y® (x—y)3 x-y
2. BoimosiHuTe HeMCcTBUA:
1) xy (x—y)—(x2 -yz)(x+2y) =
= x%y —xy® - x® + xy® - 2x%y + 2% =
=2y - x2y - x3,
2) (8a + 3b) (Sa - 8b) ~(3a + 8b) (8a —3b) =
= 24a® + 9ab — 64ab — 241 - 24a” - 64ab + 9ab + 24b° =
=-110ab.

3) (p* - 8k)(p* +8k)~(p° +3k) (P -3k) =
= p°—3kp®+3kp®-9k* - p°—~3kp®+3kp®+9k% = 6kp>~6kp>.
4) (4a’ +6a+9) (22 -3) = 8a® - 27.
5) (4x2 +10x + 25) (42” —10x + 25) =
= ((4x? +25) + 10x) (42" + 25) ~10x) =
= (42* + 25) —(10x)’ =16x* +200x* + 625 - 100x” =
=16x" +100x* +625.
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Tpenupoeounas paboma 7

1
Cokparure Apodb:
3a%p 9 3xy®—xy 3 7t%(b-a)
4ab® 6y-2 14t(b-a)’
4xy2~xy 5 3c3+y3 6 663cy+77y2
1-16y% ~ Ty " 36x%+84xy +49y°
x2+2x+1 x2—4y? 4a2p-25b°
7. —2 . 8o —E_———z_ ° 9- ",)— .
1-x 4y“—4xy+x . 2a”-bab
42mn—49n® 11 8-27b° 19 3x3y—8x2y? +8xy°
" 49n%-84mn+36m> T 4-12b490% To12xt+12yxt
(x-8)*-16 (9a2-6a-+4)(3a+2)-9
13, 14. _ .
x“-49 1+3a+9a

4x2—12xy +9y2
" 8x%-36x%y+54xy? - 27y

II

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+zz+2xz ) a*-2a%+1

7. 2-2y+tx-—xy 8. ab-b-ac+c
z2-2+x—x2 a®-3a°+3a-1"

g, —15x2+4yz—10xz+6xy 10. 9x3 - 2bc? — xc? +18x%
15x+2yz-b5xz - bxy 32— 2be— xc +6xb

11, *°-Tx+12 12. y*-6y+8

x2-6x+9 y2—3y+2 )
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Pewenue mpenupo6ownou pabomet 7

I

Coxparure ZpoOb:

1 3a% _3a

" 4ab® 4

o Buy’-xy _xy(3y-1) _xy

toey-2 2(3y-1) 2 °

3 72 (b-a)  t

14t(p-a)® 2(b-a)’
4. 4xy2—xy= xy(4y-1) _xy

1-1672  (1-4y)(1+4y)  1+dy "

5. x3+y3 _ (x+y)(x2—xy+y2) _ xz—xy+y2 .

-y (xry)(x-y) x-y
6 66xy+77y>  1ly(6x+7y)  1ly
" 36x%+84xy+49y°  (6x+7y):  Bx+Ty’
7 242+l (x+1)0 x4l
To1-x? (1-x)(1+x) 1-x°
8 xi-ay®  (x-2y)(x+2y)  (x-2y)(x+2y)  x+2y
4y’ dxy+ o (2y—x)2 (x~2y)2 x—-2y
g, 4a’0-25° _ b(4a2-25b2)  b(2a-5b)(2a+5b) _ b(2a+5b)
" 24%-5ab a(2a-5b) a(2a-5b) a )
10 42mn-49n® _ Tn(6m-Tn) _ n
" 49n—84mn +36m? (7n—6m)2 6m-Tn
(g 82 2’ (2-p)(2%42.8b+(30)°)
T 4-120+967  22_2.2.3p+(3p)° (2-3p)°
_ 4+6b+9b*
2-3b
12 3x3y—3x2y2+3xy3 _ 3xy(x2—xy+y2) _ x2-—;vcy+y2 1

12xy* +12yx? 12xy(y3+x3) 4(y+x)(y2—xy+y2) 4(y+x)
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45

(x-8)°-16 _ (x-3+4)(x—-3-4) (x+1)(x-7) x+1

13. - = = = .
x2-49 (x+7)(x-7) (c+T)(x-7) x+7
14, (9a°-6a+4)(3a+2)-9 _ (80)°+2°-9 _ (8a)’-1 _
) 1+3a+9a? 1+3a+9a%>  1+3a+9a®
(3a-1)(9a%+3a+1)
= 5 =3a 1.
1+3a+9a
15 4x%-12xy +9y° _ (2x-3y)’° 1

C8x%-362%y+54xy?-27y°  (20-3y)° 2x-3y

II

Coxkparture apo0b:
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’
o XC—yctxk—yk _ (xe—yc)+(xk-yk) c(x-y)+k(x-y)

T xetyetxk+yk  (xct+ye)+(xk+yk)  c(x+y)+k(x+y)

_(x=y)(e+k) _x-y
(x+y)(c+k) x+y

1.

3 pb+pe+b%+be _ (pb+pc)+(b2+bc) _ p(b+e)+b(b+e)
pb+px+b®+bx  (pb+px)+(bP+bx) p(b+x)+b(b+x)
_(b+c)(p+b)  b+e

(b+x)(p+b) b+x

" x?rax-xy-ay _(2P+ax)-(xy+ay)  x(x+a)-y(x+a)

xP-xy-ax+ay (x2~xy)—(ax—ay) - x(x-y)-a(x-y)

(x+a)(x~y) _x+a

(x-y)(x-a) x-a’

x?ry? 22— 2xy _ (x2+y2—2xy)—z2 2

_ (x-yf-2* _
x?-y? 42?4222 (x2+22+2xz)—y2

(x+2) -y

_(x-y-2)(x-y+z) _x-y-z
(x+z-y)(x+2z+y) x+z+y
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6 a®-a®-a+1 _a%(a-1)-(a-1) (a®-1)(a-1)
T at-2a%41 (a2-1)

(a2-1) -1

a-1 1

B (a-1)(a+1) a+1"

g ZTEYHX-xY z(1-y)+x(1-y) (1-y)(z+x) 1-y
T or-ix—xz  2(1-2)+x(1-2)  (1-2)(z+x) 1-z°
g, _ab-b-ac+e _ (ab-b)-(ac-c) _b(a-1)-c(a-1)
" 433424321 (a-1)° (a-1)°
_(a-1)(b-c)  b-c

(a-1)*  (a-1)*"

g, —16x"+4yz—10xz+6xy _ (-15x%-10x2) +(4yz+6xy)
" 15x%+2yz-5xz-6axy (1562 —5x2) - (6acy — 2yx)
_ —bx(8x+22)+2y(2z+3x)  (8x+22)(2y—5x)
5x(8x-2)-2y(8x-2) (8x—z)(5x—2y)
3x+2z 3x+2z
T 8x-z  z-8x

10, %26 —xc*+182% _ (92°-xc (1827 -2bc%) _
3x2—2bc—xc+6xb

(8x%=xe )+(6xb - 2bc)
_ (922 % )+2b(9x2 - ?) B (9x%—c?)(x+2b) B

x(8x—c)+2b(8x-¢)  (8x-c)(x+20)
:(3—xi£(_ix—_c)=3x+c.

11 K2 -Tx+12 _ x%-8x-4x+12 _ x(x-3)-4(x-3) _ (x-3)(x-4) _
x2-6x+9 (x-3)° (x-38) (x-3)

x—4

x—8 "

12. Yy -6y+8 _ y*-2y-4y+8 _y(y-2)-4(y-2) _(y-2)(y-4) _

yi-sy+2  pP-oy-y+2 y(y-2)-(y-2)  (y-2)(y-1)
y-4

_y—l.




IIpaktukym 9

Ciosxenne W BhIUNTAHHE OpPo0en
¢ OXUHAKOBHIMHM 3HAMEHATEJIIMH

H3BecTHO MPaBUiIo, IO KOTOPOMY CKJIAIBIBAIOTCSA APOOH
a b a+bd

C 4 C

IIpaxmuxym 9

Croxure apobu:

3x -2 4x+3
1. + =
x -1 x -1
_3x-2+4x+3 _ Tx+1

x-1 x-1"

3x 6

. + =
x+2 x+2
_3x+6 38(x+2)

x+2 x+ 2

3. a +a+1=
a-38 3-a
a a+l a-a-1 -1 1

_a—3_a—3 a-3 a-3 8-a

4 2x _4x+1 7-3x
“38x-9 9-3x 38x-9

2 4x +1 7-3x
“3(x-3) 3(3-x) 3(x-3)

2x 4x +1 7-3x
=3(x—3)+3(x—3)+3(x—3): (—-(3—-x)=x—3)

_2x+4x+1+7-8x  3x+8
3(x - 3) 3(x-38)"
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HeticTBus ¢ fpobamu

Tpenupoeounan pa6oma 8

Brimonnmre neiicrBuda:

1.

8

9

10. (:za2 +3a+ 1)

20+4 8a  a+h
e +

ab ab ab

¢ 2 1
+ + .
t-1 1-¢ t-1

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

3a+2b 4a-b a+4b
2a-b 2a-b b-2a

xy (x+y) - (2 + ) (- 29).

- (5¢~Tp) (7e +5p) ~(Te ~5p) (5 + Tp) .
(52 (- 20) (5 20) (- 20)
. (46® ~6a+9) (24 +3).

) (9a2 +6a+4)(9a2—6a+4).

2

11. (a® ~a+2) .



TperupoBouHas padora 8 49
Pewenue mpenupo6ownoi pabomet 8
BrinosHUTE mEelicTBUA:
20 +4 3a a+b
1. — -+ =
ab ab ab
_2a+4-3a+a+5 9
ab ab’
¢ 2 1 1 1
2 = —_— T — ————
t-1 1-¢t ¢t--1 1-¢ t—-1
¢ 2 1 t—-2+1 ¢-1
= — + = = = 1
t-1 (-1 t-1 t-1 t-1
3. m " 3n N 2m _
m-n n-m m-n
__m_ _ 3 2m _m-3ni2m _ 3m-3n 8 (m-n) 3
" m-n m-n  m-n m-n m-n m-n ’

3a+2b 4a-b a+4b

+ + =
2a - b 20 -b b-2a
_3a+2l)+4a—b_a-|-4b_
T 2 -b 2a-b 2a-b
_3a+2+4a-b-a-4b 6a-3b 3(2a-b)

= = 3.
2a — b 2a - b 2a - b

5. xy(x+y)—(x2+y2)(x—2y)=
:x2y+xy2 —(x3 +y2x—2yx2 —2y3)=

= x%y + xy® — x® - y?x + 2yx® + 2% = 2 + 3yx® — &,

=2}

. (e =Tp)(Te+5p)—(Tc—5p) (bc+Tp) =
= 35¢%-49 pc+25 pc—35 p>-35c2+25 pc—49cp+35p” = -48 pe.

N

() () (s <) (- 0) -

= x°+2yx® —2yx® — 4y’ —x° - 2yx®+ 2yx®+ 4y’ = dyx’ - dyx®.
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8. (4:(12 —6a+9) (2a+38)=
=8a® —12a® +18a +12a® —18a + 27 = 8a® + 27.

MOXXHO YMHOMUTDL CPa3y, €CAU HOMHHUTb, 4TO
(a+D) (a2 —ab+b2) =a® + b8,

9. (92" +6a+4)(9a’ —6a+4)=
= (92" +4+6a)(9a’ +4-6a) =
= (9a* +4) ~(6a)’ =81a* + 724> +16 - 364" =
=8la* +36a” +16.
10. (24> +3a +1)" = ((2a+1) +3a) =
= (2a*+1) +6a (20* +1) +94® =

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

11. (az—a+2)3 = (ac——y)3 = x® - 3x%y + 3xy® - i°

= ((a2+2)*a)3 = (a2+2)3—3 (a2+2)2a+3(a2+2)a2 —a® =
=(a®) +8(a®) 2480 2%+ 2° -
-3a (a"‘ +4a® +4)+3a4 +6a% —a® =

=a%+6a*+12a%+8-3a°-12a%-12a +8a* +6a%-a® =

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

MsBecTHO, YTO YMHOMEHHE U He/leHue ajiredpanyecKux apodeit
BBIIIOJIHAIOTCSA IO TeM JKe IMPAaBUJIaM, YTO WM YMHOMEHHEe U Ie-
JeHue OOLIKHOBEHHBIX UMCJIOBBIX ApOGeii.

_a-c a. ¢ _a-p

- ’ 'I_)'-; b‘c‘

a <
b p b-p

Hpaxmuxym 10

8a’s 36c° 8-86-a”b-c®  32ac

1. ' Z - 2 -
9¢  bab 9-5.-a-b%¢ 5b

Cxmy ytray () y(uex) oy
rxy (x-y)  x(xty) (x-y)  x(x-y)

fcHo, uTro mnaA Toro urobbl HawboJiee PANMOHAIBLHO IIEPEMHO-
SKUTH IBe Apo0U, HEOOXOAMMO pa3noicumb Ha MHOMKHTEIU
YUCJAUTENb U 3HAMEHATeJb Kakgol apobm. B mansHelmem
5TO MOMOXKET YIPOCTHUTH IOJNYUYMUBIIYIOCA APOOE.

46x%c  23xc®  46x%c ) 5a>  46-5.x%c-a® 2xa

152~ 5a? 15a 28xc® 15-23-a-x-¢> 3¢

OueBuIHO, YTOOHI Pas3HeaUTh APobb Ha Ipodb, HEOOXOTUMO VM-
HOJKUTH NEePBYIO Apodh Ha ApoOb, 00pPaATHYIO BTOPO# apodwu,
IIpeABaAPUTEIHHO PA3JIOKHUB HA MHOMHUTEIN YNCIUTENs U 3HAa-
MeHAaTelb KayKIOou Ipodu.

a+b a®-b> a+b 20ab® a+b  2Tab®
T 9a%® T 2Tab®  9a®® a®- b 9a%b° (a +b)(a-b)

~_ (a+b)-27a®* 3

~ 9a%*(a+b)(a-b) ab(a-b)’
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Tpenuposoinas paboma 9

BrimonuuTe gedcTBUA:

vt 18cty8

) 905y. 35b%c

(xy)z xtz
2, |2 =2,
tz y
g a+l tbz .
b a°-1

10.

3(a+b) ab+b?

4b2(a2+ b2) a’-p*

16t%z  10t2°

Tx  21x%
xy +y° |y
9> 3x

x-y? (x-y)
9y 27y )

5 . 25a°

a2_b2 * (a_b)2 *

2a 24 —a a+6

+ - .
20a-9 9-2a 9-2a

2(8x-1) 25-3x 3x+5

2(3x—1)—9+11—6x 11-6x
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Pewenue mpenupoeounoii pabomor 9

Brimosguure mgeficTBUA:
Tt 18c%y° Tt 18ctyt 2y
9c’y 35bic  9c%y - 35blc B

3

9 xy 2 xt‘z_xzy2 xtz_xzyzxtz x
o 2"t2z2' 2~ 2.2 3

tz] gy T
g o+l 4 _a+l 4b* __(a+n)a* 4
T b 4?-1 b (a-1)(a+1l) bla-1)(a+1) a-1'
4 8(a+b) a?+b®  3(a+b) arb?
) 4b2(a2+ bz) a’-b> 4b2(a2+ b2) (a+b)(a-b)
3(a +b) (a2+ bz) 3
B 4b2(a2+ bz)(a +b)(a-b) S 4b’(a-b)”
5 16t%2  10¢2° _ 16¢%2 21x? _ 16¢°%2-21x® _ 24x

Tx = 21x? Tx '10tz3 T o7x10t22 T 522

6 xy+y2_izy(x+y)'3_x=y(x+y)~3x_x+y

9x>  8x 9x? e 9x?y? 3xy
7 X () _(y)(ey) 27t _(w+y)(x-y) 27" _3y(x+y)
Tooy? T o27d 9y* (x—y)2 9y2(x~y)2 -y
8 5a _ 25a° 5a '(a—b)z__ 5a(a—b)2 __ab
" a’-b* (g-b) (a+d)(a-b) 254°  (a+b)(a-b)25a° 5a’(a+b)’
9 2a +24—a_ a+6 _ —2a 24-a a+6 -
" 2-9 9-2a 9-2a 9-2¢ 9-2a 9-2a
_~2a+24-a-a-6 _—4a+18 _
- 9-2a ~ 9-2a
— — 3x— _
10. 2(3x-1) L 25-8x  3x+b _2(8x-1) 25 8x  3x+5

2(8x-1)-9  11-6x 11-6x 6x-2-9 6x-11  6x-11
_6x-2-25+3x+3x+5 12x - 22 —9
B 6x ~11 6x — 11 '
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Tpenupoeounasn paboma 10
L.

BrimonsauTe I[eﬁCTBHﬂ 1 COKpaTUuTe INOJYYMUBIIIYIOCA ,I[p06b:

1 8b5¢% 55c2x° 2 -6m®n? 49n* 5m4p7
’ 4 4 ‘ 1 6.3 6 *
33x 12b 35p m°p° -42n
3 32a%° b554%°% 27t 4 51a%x° 40xy® 2143
. 0 4 9, ° . i 5 10 °
45¢ 240 22a’b 56y 9a 85ax
3 2
5.—3—6—2—5:—5141,. 6. 15%2:(5a23).
3by“t®  49yt”’ y
3:.2 _ _
7. 11ab3c:lgl,g——2b——c—. 8.—3——9—-35 b,
x°y x+y 3-a
9 XV.y-x 10. L1 4x?
EEETE T Tox 21
II.
BrimosanTe AeficTBUS U COKPATHUTE MOJYYMBINYIOCH APOOD:
L by 185% o 25-y> 482
D yP-d? T a-y ©o24xy  yP-10y+25
g 2Tty 0,44’ 4 0:008-x% 28
To0,2x% y2-3y+9 T 5,627 x2+0,2x+0,04
5 2xy-3y-10x+15 x”-16 6. 3ay+6y-5a-10 a?-4
) 2xy -8y y2-25" T Tay-14y 9y2-25 "
7 3t-9t2  1-9¢° 8 8a+a’+16 . 16-a®
T 24946t £2-9 T o15x%+3x  25x%-1°
2 2 2
by+4  y?-1 - -5 1-
9.y+y+ .Y 10. 6xy-5y+6x-5 1-y

yP+5y+6  yi-9 By -bry+2-2x  1_x°
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Pewenue mpenupoeounoii pabomuor 10

1.

6.

7.

8.

I.

BrinmomsanTe HeficTBUA U COKPATHTE MOJYUHBIIYIOCA IPOOL:

8b°c® 55c%° _ 8.556°c%’x® _ 8.5116°°x° _ 10 g
33x% 120 331225  3.11.3-4x°b% 9 )
-6m®n? ) 49n* .5m4p7 _ -6-49. 5m3m4‘n2n4p7

35p* m®p® —42n° 85.(-42)m®nSp”

-6 72 5m7 6 7

"~ 5.7(-6)7Tm®n 6 T
32a°0° 55a°c®  27c*  32.55.27a%a’c®c'p’

45¢1%  24p*  224% 45-24-22a°%p 10

25'5'11'33010 10b5

= afa o3 510 = 20-

5-32.3.23.2.114%%¢
51a%%° 40xy® 214°  51.40-21a%x%x%° _

56y''  94° 85ax'®  56-9-85y1adax!?
_317-5-2%.3.7a%x1° 11_1
- 7.25.32.17.5511 48 10 e

36x° | 54x _ 36x 49y°  36-49x°ys®
35y%1° " 49yt®  35y%%  bdx  35.54y%%x
62T 6.7 14x%f°

5.7.9.6y 5.9y 15y
1542 154° 1 2

5cz7z:(5a23): 5a7z' 3:157a.z3: ?az

Yy y S5az 5y‘az yz

3.2 3.2 3..3.2 34..2
Lable: 2 54 = labe. V- =2 0ECE L W
3y 121a%0%c  121a%0%¢  1la

3-a x-y (8-a)(x-y)_x-y

x+y3a

x-y . y-x _(x-y)6b°
3b ° 6p2

3b(y-x)

= = —2b.

T (x+y)(8-a) x+y
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t+1 4x? 4% (t+1 4x
10. _

x 2.1 x(t+1)(t-1) t-1°

II.

Brinmoasure HeMCTBUA M COKPATHUTE MOJTYIUBIIYIOCH LPOOH:

1 6y .18 6y a-y__ 6yla-y) ___ 1
2_g2 (y+a)(y-a)18y* 3y(y+a)’

yi-a® a-y  yP-d® 18y

25-y> 482  (5+y)(5-y)482° _ 2x®(5+y)(5-y) _
24xy y2—10y+25 24xy(y—5)2 y(5~y)2

3 2x% (5+y)

©oy(s-y)

27+y® 0,42 _ (3+y)(9-3y+y?) 0,427 _ 2(3+y)
0,2x* y®-3y+9 0,2x4(y2—3y+y2) P

0,008-x3  2,8x _(0,2-2)(0,04+0,2x+x%)-2,8x _
56x%  x2+0,2x+0,04  56x2(x2+0,2¢+0,04)
0,2-x

==E

20y-3y-10x+15 x°-16 _2xy-10x—(3y-15) (x+4)(x-4) _
2xy- 8y v-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-3)(x+4)
o 2y(y+5)
3ay+6y-5a-10 a’-4 _ (3ay+6y)-(5a+10) (a+2)(a-2) _
Tay-14y 9y2-25 Ty(a—2) (8y-5)(3y+5)
_ (8y(a+2)-5(a+2))(a+2)(a-2) _(8y-5)(a+2)(a+2) _
Ty(a-2)(3y-5)(3y+5) Ty(3y-5)(3y+5)
_ (a+2)
Ty(8y+5)




Tpenuposounasa pabora 10

3t-9¢*  1-9t° _3t(1-8¢) (t+3)(¢t-8) _
219+6t -9 (t+3)° (1-3t)(1+3¢)
_ 3t(1-3t)(¢+3)(¢-3) _ 3t(t-3)
(t+3Y(1-8t)(1+3¢)  (£+3)(1+3¢)

7.

8a+a’+16  16-a® _ (a+4)®  (5x+1)(5x-1) _ (a+4)(52-1)
15x2+43x  25x2-1  3x(5x+1) (4+a)(4-a) 3x(4-a)

g Yrby+d yi-1_ y(y+1)+4(y+1) (y+3)(y-3)

y2+5y+6  y>-9 - y(y+8)+2(y+3) (y+1)(y-1)

_(y+1)(y+4)(y+3)(y-8) _ (y+4)(y-8)
(y+3)(y+2)(y+1)(y-1) (y+2)(y-1)°

6xy—5y+6x-5 1-y° y(6x-5)+(6x-5) 1-x _

5y—bxy+2-2x 1-x2 by(l-x)+2(1-x) 1-y2

_ (6x-5)(y+1)(1+x)(1-x) _(6x-5)(1+x)
(1-2)(5y+2)(1-y)(1+y)  (5y+2)(1-y) "

10.
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Ciroxenmne npodeu ¢ pasamIHBIMH
3HAMeHATeJNIMMH

HsBecTHO, 4TO A TOTO YTOOBI CHOMKHUTE ajrebpamdeckue Ipo-
01 ¢ pasJIMYHLBIMHU 3HAMEHATEIAMU, HEOOXOLUMO:

1. Brauyaje pasjio’KUTh HA MHOMKUTENM 3HAMEHATEJH KayKmaou
u3 apodei.

2. 3aTeM OCYILECTBUTh IIOMCK M HAXOMKIEHWEe HaUMEeHbBIIIEro
o0IIIero 3HAMEHATEeNs IJs dTUX APoOeii.

3. U TONBKO IIOCJIE 3TOr0O HAMTH JOIOJHUTEIbHBIA MHOMXHTEID
IS KaUKIOM m3 9THX Jgpobeit.

IIpumevanusa:

a) Haumenouwum obuum 3namenamenem Ha3bIBaeTCA Ta-
Koe ajare0pamyecKoe BBIpAKeHUE, KOTOPOe SABIAETCA HaU-
MEHBIIMM M3 TeX, YTO HaIeJo AeJATcA Ha 3HaMeHaTelhb
KaKaoi ppobu.

6) JOmOMHUTENBHBIH MHOMHUTENb MJISI KAKIONM m3 npodeii
OIlpeAeiseTCs KaKk pe3yJabTaT AeJIeHus HANMeHbINero ooIme-
TO 3HAMEHATeJs Ha 3HaMeHaTeJ b TAaHHON Apobu.

IIpocreiinine cayuau caoxeHus npobeil ¢ pasIuUHBIMU 3HAME-
HATEeJIMU:

ln b

a m a m an + bm
1. -~ +—=—+—=———
b n b n bn
o @,k _d" K _an+kp
“bc en bc cn ben
a n a'i nL’?- at + kn + mbkt
3. L4l ym= ol ST PR ORT
bk bt bk bt bkt

JlonmoMHuTeIbHbIE MHOMUTENN HAJ UYUCAUTENAMU CHaraeMbIX
npobeil MOJMKHO He MHHUCATh, €CJAM BEI IIOHKMAaeTe, O YeM HIeT
peusb.



IparkTurym 11

Hpaxmuxym 11

BoimosiauTe nedcTBUS:

1. a—2+2a+1=

2a 3a
_3(a-2)+2(2a+1) 3a-6+4a+2 Ta-4
2-3-a 6a 6a
1 1
2. + =
a’+ab  ab+ b’
1 1 b+a 1

_a(a+b)+b(a+b)_ab(a+b) ab

3 1,5 .

T 3(x-y) 2(y-x)

_ 4 5 _4.2-53_ 7
3(x~y) 2(x-y) 3-2(x-y) 6(x-y)’

4.2—x+3—y:

ab+b ac+c

2x + 8y  2x-c+3y-b _ 2xc+3yb
bla+1) e(la+1l) b-cla+l) be(a+1)

5. x—2y_2x—y:

xy? x%y

Cx(x-2y)-y(2x-y) x*-2xy-2xy+y® 2P~ day+y’

- xzyz - x2y2 - xzyz :
6. 21 - 2+£=

a“*—ab ab-b ab

1 1 2

_a(a—b)_b(a—b)+:13—

b-a+2a-2b  a-b 2

ab(a-b)  abla—b) ab’
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HeiicTBUA ¢ IPOOAMU

Tpenuposounan paboma 11

BrinosHuTEe JeHCTBUSA:

1

b5x +1 x + 17
+

" Bx—-20 20-5x

xy xz
1
x+—.
Y
2
n
(m——n)+m+n.

x*- 3xy +Y
(x+y)(x-y) x+y’

a +3 1
a*~1 a*+a’

4 3 12
- + .
y+2 y-2 yi-4

b _a+b
a’-2ab + b b-ab’

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

1 2 + 1
(a-3)Y d-9 (a+3)’



Tpenuposounas pabora 11 61

Pewenue mpenupoeounoi pabomut 11
BrimonauTe medcTBuMA:

bx +1 x + 17
+

1. =
5x—20 20 -5x
_ Bx+l  x+17 _ Bx+1l-x-17 _ 4x-16 _ 4(x-4) _ 0.8
© 5x-20 5x-20  5x-20  5x-20 5(x-4)
2 xX-y x-2
) xy xz
:z(x—y)~y(x—z)_zx—zy—yx+y2:
xyz B xyz
_z-yx _x(2-y) z-y (x =0)
xyz xyz yz )

+1
3.x+—1—=f—y—+l=xy .
vy v vy y

4. (m—n)+ n’ =

m+n

:(m—n)(m+n)+ n

m+n m+n
m?— n?+ n? m?
m+n m+n

x%- 8xy y
-+ =
(x+y)(x-y) x+y
_x-Bxy+y(x-y)  x*-Bxy+ay -yt xP- 2y -y’

(x+y)(x-y)  (x+y)(x-v) (x+y)(x-p)’
6. a+3_ 1 _
a’~1 a’+a
_ a+3 1 a(a+3)-(a-1)  a®+3a—a+l _

(ax1)(a-1) a(a+1) (a+1)(a-1)a (a+l)(a-1)a

a’+2a +1 _ (a+1) _(a+1)
(a+1)(a-1)a (a+1)(a-1)a a(a-1)"
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4 3 12
. - + 3 =
y+2 y-2 y'-4
_ 4 3 N 12 :4(y—2)—3(y+2)+12=4y_8_3y_6+12=
y2 y-2 (y+2)(y-2)  (y+2)(v-2) (+2)(y-2)
y-—2 1

(y+2)(y—2)=y+2'

b a+b
T d'-2ab+ b2 b_ab
_ b _a+b _ b + a+b _
(a_b)z b(b-a) (a_b)z b(a-b)
W+ (a+b)(a-b) bP+a’-p? @’
© (e-vYb  (a-blb  (a-b)b

2a +b 16a 2a-b
" 2% ab  4a>- 0 2a%+rab
_ 2a+b 16a + 2a - b
a(2a-b) (2¢a+b)(2a-b) a(2a+0b)
(2a +b)(2a +b)-16a -a + (2a - b)(2a - b)
a(2a +b)(2a - b) -

_ 4a’+ 4ab + b’ 16a*+ 40’ dab + b* 2b° - 8a® _
h a(2a+b)(2a—b) B a(2a +b)(2a - b)
2(v°-4a®)  2(b-24)(b+2a) 2(b-2a) 2

~a(2a+b)(2a-b)  a(2a+b6)(2a-b) a(2a-b)

10. — 1 2 1

(a-8)7 a-9 (a+3)

(a _ 3)2 (a-3)(a+38) * (a+ 3)2
(a+3)’-2(a-3)(a+3)+(a-3)" _((a-3)-(a+3))" 36

(a-3)*(a+3)" (a-3)*(a+3)*  (a-3)*(a+3)""
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Ob6obwarwuana mpenuposoinas paboma 12
BrinoauuTe meficTBUA:

1. Cioxxure xpobu:

2 _ 2 _

1) i+ic_2_; 3) 5-2a  2a +27a 1.
9y 6y 4a + 2 4a°-1

2) 3a + 3 : 4) 21 B 24 _ 2 )
16 -4a a-4 2x°+bx 4x°-25 25 -10x

2. YMHOKBTEe WIHN pasfenure gpobu:

-15¢ [ 54c® ). 2¢®-8  a’+4a+4

) = T 3) 5= %3 ;
4x°y 6y a’-8 3a°+6a+12
4x +12y  5x° 2x°-2° 2x%+2xy+ 2y°

2)

4)

(1-2x).

1522  6x + 18y’ 4x%-1 6x+3

3. PagnoxkuTe HAa MHOMHUTENH Haubojee PAIlMOHAJIBHBIM

crrocoboMm:
1) 8ax® —18ay?; 4) 27x° +3x® +2x +8;
2) 32x% +4y°; 5) 4y*+4y°+12xy°-9x2+9x%y ;

3) 18x° —12x%y + 2xy%; 6) (2c-1)° -64(2c+1).

4, Coxparure fpobu:

1) 9x%-12x + 4 4) Xy —-y-—-x2+2
9x%- 4 ’ x%-3x%+8x-1"

2) 3ax — ay + 3bx - by | 5) a3—2a2+4a—3.
ax — 3ay + bx — 3by a*~-Ta+6
3) X+ 5x+6 6) x+y+xi-y?

xirdx+ 4 x—y+x2—2xy+y2.
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Pewenue ob6obwaroueil
mpernupo6oinoi pabomuor 12

BrimonunTe meidcTBUA:

1. Cinomure mgpodu:

1)i _3f2__2y-x+3x2_2xy+3x2
9y 6y’ 18y° 18y2
2) 3a + 3 _
16 -4a a-—-4

3a 3 3a 3 3a-12 3(a-4) 3
= + - = .
4(4-a) a-4 4(4-a) 4-a 4(4-a) 4(4-a) 4

5-2a 2a®°+7a-1

+ =
) Ttz 4a*-1
5-24 2a+7a-1  (5-2a)(2a-1) + 2(2a°+7a-1)
= - = =
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
2x%+5x  4x*-25 25-10x x(2x+5) (2x-5)(2x+5) 5(5-2x)
1 4 2

- x(2x +5) - (22 - 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)(20c+5)
4x”- 25 (2 -5)(2x+5) 1

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

2. YMHOXDBTE WU PasmesuTte npobu:

1) -15¢ [ 54¢® ) _ -15¢ -6y  15c-6y> b
4xy? 6y° 4x*y®  b4cd 4x?y? 54’ 12x%2 '

dx+12y  5x°  _ 4(x+3y)  5x®  4(x+3y)5x’ _ 2x

2 = : = .
) 15x>  6x+18y 152 6(x+3y) 15x>6(x+3y) 9
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2a°-8 . a’+4a+4
3) 3 * a2 =
a’-8 8a°+6a+12

2(a*4)  3(a™2at+d4) 2(a-2)(a+2)-3(a’+2a+4) ¢

=(a—2)(a2+2a+4) (a+2)2 - (a—2)(01,2+2a+4)(a+2)2 a2’
3_ o, 8 2 2
4) 2x 2.‘Zy :2x + 2xy + 2y .(1_2x)=
4x°-1 6x + 3
2(x°-y°) 8(2x +1)

T Ex (e 1) 2(xy 44 (1-2x) =

_ 2(x—y)(x2+xy+y2)-3(2x+1)(1—2x) _ —?;('x—y)(Zx—l) _
(2x+1)(2x—1)-2(x2+xy+y2) (2x-1)

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

. Pagnoxure Ha MHOMKHTENM HamboJiee PATMOHAJIBHBIM
crrocobom:

1) 8ax’~18ay” = 2a(4x"-9y” ) = 2a(2x +3y )(2x -3y ).
9) 32x%+4y°=4 (8x3+(y2 )3):4(2x+y2)(4x2—2xy2+y4).
3) 18x°12x°y+2xy” = 2x 9z 6’y +y? ) = 2x(3x* ) .
4) 27x° + 327 + 2 + 8 = (27" + 8) + (32" + 2x) =

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

- (4y2 - 9x2) +(4y® +12xy° +9x%y) =
2y +3x)+y (4y” +12xy +92° ) =
2y +3x)+y (2y+3x) =
2y -3x +y (2y +3x)) =

Il
A~ N~~~

DN

<

+

W

®

~—
o~ N~

2y - 3x + 2y° +3xy).
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6) (2¢-1)° —64 (2 +1)° =(2¢ -1)° ~(4 (2c+1))’ =
= (20-1-4(20+1)){ (2-1)"+4(2e-1)(2041)+(4 (2e+1) ) -

= (2c-1-8c—4)(4c*~4c +1+16c*~4+4(4c>+de+1) ) =
=(-6c-5)(4¢’ —4c +1+16¢” ~4 +64c’ +64c +16) =
=(-6c - 5) (84¢” + 60c +13).
4. Corparure npodu:
1y 9x-1oxed (3x)°-2-3x-2+22  (3x-2)°  3x-2

9x%-4  (3x)’-2*  (3x-2)(3x+2) Bx+2’

3ax —ay + 3bx - by
ax — 3ay + bx — 3by B
_ (Bax—ay)+(3bx-by) a(3x-y)+b(8x—y) (3x-y)(a+b) Ba—y
"~ (ax-3ay)+(bx-3by) a(x-3y)+b(x-3y) h (x-3y)(a+b) ~ x-3y°

3 x2+5x+6=

i dx + 4
_ 2P+2x+8x46 _ x(x+2)+3(x+2)  (x+2)(x+3) x+3
x2+2.22+4 (x+2) (x+2)2 Cx+2

gy fy-y-xzrz _y(x-l)-2(x-1) (x-1)(y-2) _y-2

) 3 o2 1 3 = 3 2
x°=8x“+8x-1 (x-1) (x-1) (x-1)

5) a®-2a°+4a-3  a’-2a°+4a-2-1 _ (‘13—1)—2(‘12“2‘1”) 3
a’>~Ta+6  a’-a-6a+6 a(a-1)-6(a-1)
(a—l)(a2+a+1)—2(a—1)2 (a—l)(a2+a+1—2(a—1)) a2—a+3

- (a-1)(a-6) - (a-1) (a—6) T a6

6) x+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)  (x-p)(l+x-y) x-y
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ITposepounaa paboma 3
Beimonnure pgeiicTBus.

1. Ciuoxure apobu:

x? x 5a-12 a®’-4a+3
1y -2 3) -z ;
9y 12y 5a-5 a"-2a+1
2 y 1
2) 4 +—=2 4) — L + 22 5+ .
6-a 3a-18 x“+3xy 9y°-x" 2x-6y

2. YMHOXBTE WU pasfgeauTe gpodu:

20a | -15a% 5+5x 4-4x+x®
1) —=: 3 > 3) 2" 3
95y 27y 4-x 1+x
2 2 3 3
- - -1
2) 5x 140y . 3x gy; 4) 5x“+bxy+5y : 153; 5y2 '(Gx—6y).
4y 6y 6x-3y 3y“-12x

3. PasiorkuTe Ha MHOMUTEIN Hanbojee PAlUOHAJLHBIM

CIIOCO0OOM:
1) 5-20y%; 4) a® —4a® +20a -125;
2) 64a%b +b*; 5) (p-2) +27p%;

3) 18a*x +12a°x + 2x ; 6) 162 —162° + 242%y — 92y — 95°.

4. Cokparure apodu:

25x”-60x +36 ab+btaz+z
D) ——— 4) 55—
25x°-36 a’+3a°+3a+1
3yz+yb+3xz+xb ) x®+2x%+4x+8
yz+3yb+xz+3xb’ 22 +7x+6
x’-x-6 x—y+xi-y?
3) — 6 2 2
x“-9 X+y+x"+2xy+y
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Tpenupoeounasn paboma 13

1. PaznoikuTe Ha MHOMKHUTEIM, UCIOIbIYA HOPMYIIEI
COKPAIeHHOT0 YMHOMKEHMA:

1) (v +4) 1642 5) 64x% —125%;

2) (3x-4) - (5x+6);  6) a®+27%;

3) 64a® —-9x% +6x —-1; T x* —6x—17;

4) 25-m? -8mn-16n*; 8) a® +1+3a” +3a*.

2. Cokpature npobu:

6a - 4b 4 212
1)la ; 5) 3a 23a12);

12a - 3b 15(a*-b7)

4x’y —12x% x'—2x%+1
2) 5 2 3.2 6) i

2x°y“ - 6x°y 1-x

6x2— 24xy + 24y° 15a®b + 15ab®
3) 5 3 5 7) T

4y - x a"—b
2 2
(Zx + 4x) ) 8) X2 y?
(4x + 8’ 3x - 2x%+ 8y ~ 2xy

3. Bruimonuure geficTBua:

¥+1 2 5) **-65x+4  x’+4x+3
b’ (b-1) b(b-1)’ x-1 x+1
4 2 x+2, 2 1

1)

2 - 6 — .
)x2—25 x+5 5-x )y2—4y+3 yi-by+4’
5 - 3x 2-x . 4-x 3 x+4
3) 3 32 ’ 7) 2 2 s bX
64 — x x°—16x + 64 256-10x+x x“+10x+25 25-x
a+1 4 3—-a a—4
4) ——— — ; 8 .
)25—a2 a+h ’ )6—5a+a2 6a —a’-8
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Pewenue mpenupo6ounoi paomuo 13
1. Pasnoxute Ha MHOMKUTEIH:
2 2
1) (y* +4) -16y" =
2
= (y2+4) ~(4y)* =(y2+4-4y) (y2+4+4y) =(y-2)*(y+2).
2) (8x-4)’ - (5x+6)" =
=(8x—-4+5x+6)(8x-4-5x-6)=
=(8x+2)(-2x-10)=—4 (4x +1) (x +5).
3) 64a” —9x® +6x -1 =(8a)’ —(9x” - 6x+1) =
=(80)2 —(335—1)2 =(8a-3x+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 + 257 ).
6) a® + 2703 =
=(a®)’ +(30)° = (a* +3b) (a* ~3a% + 90?).
T a®-6x-T=x’-Tx+x-T=x(x-7)+(x-7)=
=(x-7)(x+1).
8) a® +1+3a® +3a* =
=(az)3 +3-(ag)2 +3-(az)+13 = (a2 +1)3.
2. Cokparure npobu:

1 16a -4b _4(4a-b) 4
12a -8b  3(4da-b) 3’
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4x%y — 12x% 4x3y(x2— 3) 2

2) 2x°y% - 6x3y° - 2x3y? (x2~ 3) B ;
gy 03 2dxy + 241" _ 6(x"- 4y +4y°)  6(x-2y) _
4y%- x? B (2y - x)(2y + x) B (2y — x)(2y + x) B
6(2y - x)2 _ 6(2y —x)
B (2y — x)(2y + x) C 2+x
(2%+ 42 (2x(x+2)) ax(xv2)} 2
(4x+8)"  (4(x+2)) 16(x+2) 4~
5) 3a'- 3a%? _ 3a2(a2— bz) _ a_2
15(a’-0")  15(a>-0%) 5
6) xio 9x241 _ (x2—1)2 _ (1_xz)2 =1—x2
1-x* (l—xz)(l-kxz) (1~x2)(1+x2) 1+ 2%
7 15a% + 150 b° _ 15ab(a®+ %)  15ap
at—b? (a®+0%)(a®-b%) a®-b""
8 -yt (x+y)x-y) _ (x+y)(x-y) _ x-y

3x-2x°+3y-2xy  x(3-2x)+y(3-2x) (3-2x)(x+y) 3-2x°

3. Buimmosinure pefcTBUA:

) bl 2 p’+1-26  (b-1) b-1
B(b-1) bb-1) b (b-1) b (b-1) &

gy 4 2 x+2_ 4 2 x+2_
x*-25 x+5 b5-x (x-5)(x+5) x+5 x-5
_ 4-2(x-b)+(x+2)(x+5)  4-2x+10+x%+2x+5x+10 _ x*+5x424
B (x-5)(x+5) - (x-5)(x+5) ~ (x-5)(x+5)

3) 5-3x 2-x _ 5-3x 2-x _(5-8x)(8-x)~(2-x)(8+x) _
64-x° x’-16x+64 (8-x)(8+x) (8—x)2 B (8-x )2(8 x)

40—24x—5x+3x —2x+x2+8x— 16 4x%-283x+24
(x-8)°(x+8)  (x-8)°(x+8)
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a+l 4 a+l 4

Y e a5 2T a)(bra) a2
_ a+1-4(5-a)+2(5-a)(5+a) a+1-20+4a+50-2a° —2a’+5a+31
h (5-a)(5+a) - (5-a)(5+a) B (5—a)(5+a) :
5)x%6x+4 x%4x+3_xkx—4x+4+x%x+3x+3_
x -1 x+1 - x -1 x+1 B
3 x(x—l)-—4(x—1)+x(x+1)+3(x+1)_(x—l)(x—4)+(x+»1)(x+3)_
- x-1 x+1 T (x-1) (x+1)
=x-4+x+3=2x-1.
6) 2 1 2 1 _
vi-4y+3 Yy -by+4 yi-y-3y+3 y-y-4dy+4
B 2 _ 1 B 2 ~ 1 _
y(y-1)-3(y-1) y(y-1)-4(y-1) (y-1)(y-3) (y-1)(y-4)
_ 2(y-4)-(y-3) __ 2y-8-y+3 y-5
(y-D)(y-38)(y-4) (y-1)(y-3)(y-4) (y-1)(y-3)(y-4)
7 4-x _ 3 _x+4
25 -10x + x> x%+10x +25 25 - x°
_ 4 - x _ 3 _ x+4 _
(5-xf (x+57 (5+x)(5-x)
3 (4 - x)(5 + x)z— 3(x - 5)2—- (x+4)(5+x)(5-x) 3
(5—xf(5+xf
_ 100-25x+40x-10x2+4x%-x3-3x%+30x-75-25x-100+x3+4x2 _
(5 - x)2(5 + ;vc):Z
_ 52’4 20x - 75 _ -5(x%~ 4x +15)
-x B+’ (5-xPB+z)
3-a a-4 3-a a-4 _
8) S sara’ T 60?8 o' 3a—2a16 o'—da—2ai8
_ 3-a _ a-4 _ 3-a a4 _
- a(a—3)—2(a-—3) a(a—4)—2(a—4) B (a-8)(a-2) (a-4)(a-2)
1 1 2 2

a-2 a-2 a-2 2-a
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HeticTBus ¢ gpobamu

IIposepounasn paboma 4

1. Pasnoxxure Ha MHOMXKUTENN, UCTIOAB3YA (POPMYJIBI

COKPalll€eHHOI'0 YMHOMEeHMA:
1) (x* +9) -36x%;

2) (8x+4)" —(7x +8);

3) 16% —y* +10xy — 25x%;
4) 10x +4b? - 25x% —1;

2. Cokpature gpobu:
4x +16y
3x +12y°
8a’z — 4a°2®
124%2* - 6az®’

1-922
1823+ 1222+ 22

3)

(5]
(8y —16)"

3. BeimosnuTe gedcTBUA:

x4+ 1 L2
Z(x+1) x(x+1)°

3 2b -5 5

2 +
)b+2 4-p2 b-2

.
2

x—2 1
3x +6

x—-6
RS
x“-—4 6 -3x

3)

y+2 4
25-(y+1)" y+6

4) +2;

5)

6)

7

2 +y%s
64x%y® —8x%y";

x2—3x—~4;

8) x°-1.

5)

6)

7)

8)

5)

6)

7

8)

6x*~ 6x%y"

b

4y* - 4x*

y'-1

1+ 2y%+ 4t

T2yt + Txty? .

’
x6+ yG

4

ot 2Pyt gt

xz— XYy +y2 )

’+bx+4 x-4x+3

x+1 x -1 ’
2 1
x?2-8x+2 x2-6x+5
3x+2 6 3x-2 |
*—2x+l  x2*-1  x*+2x+1’
x-5 x—-3
“1247x—x?  x?-9x+20
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CoBmecTHBIE TJEHCTBUA C APOOAMH
(anredOpamuyeckoe cIOKeHHME, YMHOKEHUE
H JeJieHune)

IHpaxmuxym 12

Vupocture BHIpaKeHus:

1. [x_u) 5%
\E-y)

MookHO pelunTh NaHHBIN TpuMep 1o aeiicrBuaM. Hamprmep:

2_ 2
a) ~-L-_X"¥ .
y x Xy
2.2 bry®  (x+y)(x-y) bxy®
6) =4 .25 _ =by(x+y).
) Xy xX—y xy(x_y) y( y)

Ho mowxHO peilaTs depe3 3HaK paBeHCTBa, T.e.
(g{_g]ﬁxyz _ xPy? by’ (xry)(x-y) bay’

y x)x-y xy x-y  xy(x—y)
9TO meno BKyca, IJIaBHOE, YTOOBI ObLIO BEPHBIM DeIleHue.

9 (3x+7y+8x—3y) 12x%y _ y(8x+Ty)+x(8x-3y) 12x%y

=5y(x+y).

6x 6y Ty*+8x% 6xy Ty*+8x%
_ 3xy + Ty?+ 8x%— 3xy ) 12x%y _ (Ty?+ 8x%) - 2x —9
6xy Ty* + 8x° (7y2+ 8x2)
zty _x-y) -yt _(xry)-(x-y) 2Pyt
3. X~y x+y dxy (x—y)(x+y) dxy
_ (xry—x+y ) aty+a-y) (x-y)(x+y) _ dxy(x—y)(x+y) _
(x-y)(x+y) 4xy (x-y )(x+y )4xy

5 L 93t [ 5 (1-2¢)°
4. (4ti2“2f4t)'1—it+4iz ~(2(215t+1)+2(2i—1)] 3t(3t-1)
t 5(2t-1)+(2t+1) (2t-1)"  ¢(10t-5+2¢+1)(2¢-1)’
T2 (2t#1)(2t-1)  8t(8t-1)  2(2t+1)(2t-1)- 3¢(3t-1)
_ (12e-4)(2t-1)  4(8t-1)(2t-1) 2(2t-1)
©6(2t+1)(3t-1)  6(2¢+1)(3t-1)  3(2t+1)"
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_ 3a+a-1 a—a®-3a® _ —(4a-1)(1-a) _ (4a-1)(a-1) _1
a-1 ~  1-a (1—a)(a—4a2) a(a-1)(4a-1) a’

6 1 6 9 . (i__ﬁ__;.g) _
"lax+a® x%*+ax xP+x%a ) \ad® a x
_ 1 _ 6 + 9a . x°—6ax +9a®
a(x+a) x(a+x) xz(x+a)

_x’-6ax +9a®  a’x (x - 3a)’ a’x _a
ax®(a + x) (x—3a)2 axz(x—Sa)2 x

x(x - 3) 1 2 3-x
7. | 5= + 5 | +— =
x°+3x°+3x+1 1+2x+x x-1 x*-2x+1

Z[x(x—3)+ 1 ]( 2, 3 sz(x—3)+(x+1)‘2(x—1)+(3~x):

(241 (x1)? )\ 21 (x-1)? (x+1)? (x-1)?

x2—3x+x+1‘2x—2+3—x _ x2—2x+1. o+l (x—l)z(x+1) 1
(x41)°  (x1)? (x41) (x-1)F (e)(x-1)? (xe1)

xi-x x+1 1 44—
8. | 3 77" 2 : =
x°+1 x+(x—1) x+1 x+1

:[ e x x4l 1 J:(Z—x)(2+x)=

(x+1)(x2—x+1) 2-x+1 x+1 x+1
xz—x+(x+1)2—(x2—x+1) x+1
(x+1)(x2—x+1) (2—x)(2+x)~
=x2—x+x2+2x+1—x2+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)(x2—x+1 (2-x)(2+x) (xz—x+1)(2—x).
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9.

x? 8x2— 32

x2+4x +4 x°-2x°

2 8(a’-4)

X

x? (xg— 8) 1

y 28 :(x2 —4) =

=(x+2)2'x2(x—2)+

_x 8(x - 2)(x +2)

x+4)

€ (x + 2) (x - 2)

8 (x +2x+4)x

«*(x - 2) (x2+ 2
x(x - 2)(x+

_ 8+ 22+ 222+

2)

4x _

+
x +2 x + 2

x+ 2

_ (8 +4x)+(x3+ sz) _ 4(x +2)+ x*(x +2) :

x+2

x+2

(-6

2 2 2
_(3;; ~ 3y + 6 -2y%+2y —36) 36

6
yz-—-y—Ssz‘ 36 _ (yz—y—30)2
6 (y-6  (y-6)
_(y(y-6)+5(y- 6)) _
(y-6)
_(y-8)y~ 5)" _(y-6)(y+5)’
(v -6y (v -6)

(y+5)2.
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HeiicrBus ¢ xpobsamu

Tpenupoeounan paboma 14

Viupocture BhIpAKeHU:

1 2x + 2x ), 4x°+1l4x
“\1-8y By+1) 9,%+1-6y"

1+n 1-m m+n
2. 2 T3 ‘T3 3
n“-mn m°—mn m°n — n‘m

x3—9xy2' x + 3y x - 3y
x?-3xy 3Bxy + x° )

9y%+ x?

(3a - 20)  9a?

4. .
b-3a 3a-b

E*— p? 12n(3n + p)

© B —p?+12kn + 36n®

126¢%+ % 6b% + 5c® 3¢°

“ (-2} (2c-b)  dbc—4cP- 0P

2 1 1 3+0b
7. (1-0) ((1_5)2_1—()2J+1+b'

p’— k2= 12kn - 36n%

8 5 42x  bx -3 _9(x+9)
"lx-9 x?-18x+81) x*-81 x-9
(E’):»c—l)3 -1+ 5x

5x — 2 2-5x

10 (2y+3z)2 _(2_1/—32)2
Y2y -3z 2y +32




TpenupoBounas pabora 14

Pewenue mpenupogownoi pabomut 14

VopocTtuTe BHIpAKEHUA:

2x 2 o 4x®+l4x
" 1-3y  3y+1) 9y®+1-6y

:2x( 1,1 ] (3y-1Y’ _

1-8y  3y+l) 2x (2x+7)

sy+1+41-3y  (3y-1° _ 2x-2 (3y-1)’

=2 (Lay)(1+8y) 2 (2247) (1-8y)(1+3y)-2(2x+7)

2x -2 (1-3y)’ _2.(1-8y)
(1-3y)(1+3y) - 2x (2x+7)  (1+3y)(2x+7)"

1l+n 1-m m+n
2. | - fT3 5=
n“-mn m-mn ) m°n-n‘m

(e )

(1+n)m + (1-m)n . mn(m-n) _ mimn+n-mn mn(m-n)

nm (n—-m) m+n mn(n-m) m+n
_(m+n)m-n)mn _ m-n _
-mn(n-m)(mﬂ-n)_ m-n L.

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

:x(xz—gyz)‘ x + 3y + x-3y |_
9y%+ x* x(x-3y) x(3y+x)

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

9y2+ x? x(x - 3y)(x + 3y)
_ x(x-8y)(x +3y) x’+6ay+ 9y*+ 2% 6xy + 9y* _
9y%+ x* x(x - 3y)(x +3y)

x(x - 3y)(x +3y)- 2(x2+ 9y2) ~
x(x2+ 9y2)(x - 3y)(x + 3y) B
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_9p)? 2
g (3a-20)  9a
b — 3a 3a—-b

(3¢ —20)" 94> _ (3a - 2b)"- 9a®

b-3a b-3a b-3a
_(8a-2b-38a)(8a-2b+3a) 2b-2(3a-b) b
B b-3a B 3a —-b o
k? - p* 12n(3n+p)

5. +
k- p?+12kn+36n%  p’-k?-12kn-36n’
_ kB-p N 12n (3n+p) 3
(k+6n)2—p2 pz—(k+6n)2

~ K% p? ___12n(3n+p) B
" (k+6n—p)(k+6n+p) (k+6n+p)(k+bn-p)
K- (p+6n)’  (k-p-6n)(k+p+6n) E-6n-p

N (k+6n+p)(k+6n-p) (k+6n+p)(k+6n-p) k+6n-p’

12bc%+8%  6b%c+5c° 3¢8

2 7t 2 .2
(b—2c) (zc—b) 4bc—4c°-b
_120c%+8°  6b%c+5c° 3¢®

T (b-2¢)  (b-2¢) b—dbcrdc®
_ 12bc*1b®  Bbc+5c? 3¢ 126c%+b°-6b%c—5c*-3¢%

(b—2c)2 - (b—2c)2 —(b—ZC)Z - (b“zc)z
3_ an2 2 3 ~2¢)’
=b—6bc+12bzc - 8¢ :(b 2C)Z=b—26‘.
(b-2c) (b-2¢)

2 1 1 3+b
7. (1-b) ((1—b)2_1—b2J+1+b =

2 1 1 3+b
=(1-b) L(‘l_b)z_(l—b)(1+b)]+l+b -

(1- )2 1+b-1+b  3+b_ 26  3+b_2b+43+b _3b+3 _3(b+1) _ 3

(1-6Y(1+5) 1+b Lsb 1+b  1+b  1+b 14
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5x 42x _5x-3  9(x+9)
8 +— e =
x-9  x“-18x+81/ x°-81 x—9

_[ 5x 42x ] x*-81  9(x+9) _

x-9 * (x—9)2 5x—-8 x-9
brx(x-9)+42x (x-9)(x+9) 9(x+9)
- (x—9)2 ' 5x—3 x-9
_ x(5(x - 9)+42)(x - 9)(x +9) _9(x+9) _
(x—9)2(5x~3) x-9
_ x(5x-45+42)(x-9)(x+9) 9(x+9) x(x’-8l) 9(x+9)
- (x-9)*(5x-3) =9 (x-9)  x-9
_ x(x—9)(x+9)_ 9(x+9):x(x+9) B 9(x+9): (x+9)(x-9) —x+9
(x—9)2 x-9 x-9 x-9 x-9 )
(5x - 1)3 -1+5x
9. 5x - 2 2-5x
_(5x-1)" mx-1 _ (5x-1)-(5x-1) _ (5x-1)((5x-1)"-1) _
5x—2 5x-2 5x -2 5x— 2
_ (5x—1)(bx-1-1)(5x-1+1) _ (5x—1)(bx-2)bx _ 5x(5x_1).
5x-2 5x-2
10, (2y + 32)’ (2y - 3z)? _

2y - 3z 2y + 3z
_(2y+ 32)3— (2y - 3z)3
~ (2y - 32)(2y + 32)

(2y+82-2y+32)((2y +32)+ (2 ~32)"+ (2y -32) (2y + 32))
(2y-32)(2y+3z)
6z(4y2+12yz+9z2+4y2—12y2+9z2+4y2—922) B
(2y—82)(2y+3z)
62(12y2+922) B 182(4y2+322)

(2y-38z)(2y +32) 4y*-92"
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Pemenne 60see CIOKHBIX IPUMEPOB

Hpaxmuxym 13

YipocTuTe BhIDAIKEHUS:

3 0.2
1. y Ez)x y:x+(1—3x—y)- 3xJ2ry+21 — 3x+y =
xy“—9x Ix*—y 9x“-3x+y—-y

a) 9x2 - 3x+y-y> =(9x* -y*)-Bx-y) =
=@Bx-y)Bx+y-1);

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

_ -9 y+x Can Y. 3x+y+1 3x+y B

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

_ s -9x%y+x (Bxx+y+1)(8x+y—1) — (3x+y)2 _
x(y+3x)(y—-3x) (3x+y)(3x—y)(3x+y-1)

PP 9%y + x (3x +y- 1)(( X+ y)z (3x+y)2) _
x(y + 3x)(y - 3x) (3x+y)(8x —y)(3x +y —1)

- 9x%y + x -1 P-9y +x - x _

x(y +3x)(y-3x) (3x+y)(8x-y) ~x(y+3x)(y-8x)

_y(y-8x)(y+38x) _y
(y+3x)(y 3x) x

+(1-3x—y)

2
5. [_‘I_gﬂ_+ab+b2j._5L_ b _

5a°~ 5ab a+b a-b
=(ab+b2)(———2—1—+1j- sa b
5a°— 5ab at+b a-0
_b(a+b)(1+5a*-5ab) B2 b _
- 5a(a - b) (a+b) a-b

b(1+ba’~5ab b(1+5a%>~5ab-1 . _
_ofusaa) o ) _bsafay) .
a-b a-b a-b a-b
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4 3 2 2 2
x"— 2x°+ 38x x x
3. - + -1

-xPrdx -4 Prx-2 xP-x+2

a) ! —x? +4x -4 = x* —(x2 —4x+4>=

= x4—(x—2)2= (x2+x—2)<x2~x+2)=(x+2)(x-—1 )(x?‘—x+2);
6) x*+x-2=x+x+x-2x-2=

= (x2+2x)—(x+2) =x(x+2)-(x+2) =(x+2)(x-1).

x*~2x% + 822 x” x” 1=

; - + -
(x+2)(x—1)(x2—x+2) (x+2)(x-1)  x®-x+2
x4—2x3+3x2—x2(xz—x+2)+x2(x2+x—2)—x4+x2—~4x+4

(xz—x+2) (x+2) (x-1) -

_ =204 8% —xt P -2+ x4 P - 20—t kP - dx +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) - (xz—x+2)(x+2).

’+4 2x 4x%+2x  x"-3
Tl 4x?+ 2% 2x%+ P+ 8x + 4 x%— 64 x*-16

a) 2¢% +x2 +8x+4 = x2(2x +1) +4(2x +1) = 2x + 1)(x* + 4).
6) x® —64 = (x* —4)(x* +4x% +186).

N [ x%+4 2x } 2x(2x +1) x*-3

2x(20+1)  (2w+l)(x’+d) | (x7—4)(x"rdx"+16) x'-16

~ (x2+4)2—(2x)2 ‘ 2x(2x+1) x5
 20(2x41)(a7+4) (2%-4)(2*+42?+16)  x'-16

B) x*+4x%+16 = x*+8x%+16 — 4x” = (x*+ 4)° - (2x)® =

= (x2+ 2x + 4)(x? - 2x + 4).
1 x2-3 1-x%+3 4 - x? 1

—(x2—4)(x2+4) (x2—4)(x2+4):(x2—4)(x2+4) (x2—4)(x2+4) xP+d’



82 HeiicTBusa ¢ ApodAME

a-b a—c (a-b)(A+ac) — (a—c)(1+ab)

5 Trab ~ liac _ ” (1+ab)(1+ac) ( -b)(1+ac) - (a—c)(1+ab) _
: 1+ (a-b)(a—c) — (L+ab)(l+ac) + (a-b)(a—c) (1+ab)(1+ac) +(a-b)(a—c)
(1+ab)(1+ac) “(T+ab)(1+ac)

a-b+a’c—bac-a+c+abe-a®d _(c-b)+a’(c-b) (1+a2)(c—b) _c-b
" Ltabracta®bera’—ba—actbe 1+a2+bc(l+a2) (1+a2)(1+bc) 1+bc”

6. (x+3)3_x+4__(x+3)3(x+1)—(x+2)3(x+4) _

x+2) x+l (x+2) (x+1)
(98 2T+ 2T)(x + 1) (x + 4)(2P+ 627+ 120+ 8)
(x+ 2)3(x +1)
_ 240427 2Tt 4 00+ 2T+ 272" 621 20 8x—4x"-24x°48x-82 _
(2+2)°(x41)
_ —(2x+5)
(x+2)°(x+1)
7. ( dn+l 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+2-8n-20) o, 4

(n-2)(n +2) (4n+9) n+2

_ (4n2+n——18)2n N 4 (4n+9)(n 2)2n 4
(n+2)(n-2)(4n+9) n+2 (n+2)(n 2) (4n+9)
2n 4 2n +4

= + = =2, TaKk 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 | 77a-166b | 45b° B
Ta-1Tb _11a-196  2a-b | 2a*- 5ab + 2b°
11a-196  Ta-17b

Tax xax 2a’ —bab + 2b% = 2a% — 4ab — ab + 2b% =
=2a(a-2b)-b(a—-2b)=(a-2b)(2a-b).

36(11a-19b)(7a-17b) T7a-166b | 2a°-5ab+2b" _
| (7a-170)(7a-17b)~(11a-196)(11a-19b) = 2a-b 4562

36(77a’~187ab-133ab+323b" 77a_166b} 202-5abi2%

..|_
(7a-17b+11a-19b)(7a-176-11a+19b)  2a-b 45p

36(a-20)(b-22)  b-2a 450

36 (77a°-320ab+323b" 77a—166b]. 2a%-5ab+2b®

_ 77a’- 320ab + 323b°~ (77a —166b)(a—2b) 2a°-5ab +2b _

(a-2p)(b-2a) 45b°
_ 77a%-320ab+328b"-77a’+166ba+154ab-3320° (a-2b)(2a-b) _
B (a—2b)(b-2a) 45
_-9® 2a-b 1

“b-2a 4552 5

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

3 2 1 5 2(a-6) _

B (a (a-6) "3 (a+4) - (a-6) (a+4)J a (a+4)

_ Ya+4)+a(a-6)+5-2a 2(a—6) a’+8a+16 _
2a(a-6)(a+4)  a(a+4) g*(a+d)’

_ (a+4)2 1

az(a+4)2 a?’
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1 9 8 52
10. . - =
0 (x+2+2x2—x—10+2x2—5xj (x+4+2x 13)

:( 1 9 L8 )_52+(2x-13)(x+4)=

..|_
x+2 (2x-5)(x+2) x(2x-5) x+4
_ %(2x-5)+9-x+8(x+2) 52+2x"-13x+8x-52 _

x(x+2)(2x-5) x+4
_ 22°-5x+9x+8x+16 52+2x°-13x+8x-52 _
T x(2x0-5)(x+2) x+4 -

2x2+12x+16  2x°-bx 2(x2+6x+8)

T x(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(x" -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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Tpenupoeounas xapmouxa 1

3 - x? x+ 3
1. | x+ H 7

z+1 | 1-x

1 4a 1 1
2. -— . - = .
a-2 a°-4 \a-1 a“-a
2
3. |a+1+—2 P 2 .
a-1 a‘-2a+1

~-bx —- 6 x ., X X+ 2

4. : .
-4 x?—4 x-2 x-2
10 -1 1 2
5. + + 25-10b +b°).
(25—1;2 5+b 5—bj( )
5m 14m 5m+1 3(m-3)
6. -— Pt .
m+3 m°+6m+9 m°-9 m+ 3
4q a-1 a a
7. + . - .
a’-1 a+1J a+l1 a-1
1 b+1 4b*°+2b+1 1
8. = : .
2-4b 8b°-1 1+2b 4b - 2
2 a 4 + a® 2
9. 5~ 51 5+ .
(a—2) 4-a 4-a a-2

x+12 x -3 9 1
10. 222 =
x°— 9x 2x°+b5x -3 9-x x
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Tpenuposounas xapmoura 2

3-x° 1+ 2
1. | x+ 5 "% .
1+x x“+6x+9

o (X+6 1 ) _3 6
"{8x+9 x+3) x-8 x*-9°

2
3. (a—5+ 15 ) a ~10

a+5) a’+10a + 25"

-2 3 2
-2, 3 y+2, ¥
y‘-4 y°-4 3 y+2

-1 16 2 2
5. (x—4+x2—16+x+4) (x 8x+16).

5a 3a .ba+2 a-1
a+l a®+2a+1) a*~1 a+1’

2 2 .4 2-x
@ (x-2) ) (2-x) x+2

-
|

2¢ 1 4 o x +3(x+4)
x+8 x-1 x%+2x-8) 2x+1 x+38
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Tpenupoéounas Kxapmoirxa 3

_ 2
1. (a+6 a ):6+a.

1+a a’-1

3a 3 a+2 1
2. 55— : - .
a-9 a"-9 3a-3 a-1

2_—.
3. (a+6+ 6 j’a 12a +36

a-6 a®- 30

3a -4 a a 5 2a
4. + P
a+1 a+1 a—1 a+1’

2

T a_+15) (a2 +10a + 25).

x—18x+81 5x - 3 x-9

64 — a? 8+a 8 8-a’

o=
6.( 5x 42x j.xz—Sl_Q(x+9)'
(

32a a] 8+a~ 8

a®+1 . 9 2a
8. {a_”—a].(l—a )+a+1'

9.3—2m+(5~m)2.( m_ om J
(

m+5 m m_5)2 25 — m?

10.[ 3, 4 o2 ):2x+1+3(x—2).
x -2

-8 x*-Bx+6 3 3-x
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Tpenupoeéounan xapmoura 4

3-b2 3-2b
1. | b+ : .
( b—2j bi-4b + 4
g (1 1 ) b 4
lb-1 b -b) b+2 P-4~
2
3. [x+5+—22 :2"“'25 .
x-5 x“—10x + 25
— 2_ f—
4. ba 6+ a_a 4+10 3a‘
a+2 a+2 a a+ 2
5 (4 95 b*-64  8(b-8)
"\b+8 b2+16b+64 ) 4b+23 b+8 °
2 4b -1 2
6. - + 9+6b+b).
(3—1: 9-b° 3+b)( )
7. 228b +b—7_ b b .
b2—49 b+T) b+T b-7
2 a2 3 2
8. a _92 a 27 + a (34 a .
3+a a°-8a 3-a 3-a
9 3 6 1-2y
9. 5 > |t 5 .
y-9 (8-y)) (y-8) 3+y
10. 2 ' 10 + 3x :3x+2+x—-1.
x+1 x*-8x-4 «x-4 3 4 -x
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Tpenupoeounas kapmoikxa 5

1. | 9% - _2.9c—y2 i a _a-1
) y y 3xy — 3x y

2. m_l'm_?..

m*-2m+1 1-m m+1 m+1’

-] (e 1),

a-b |, b + 1
b(b+a) a’+ab a—ab* a+b)

(
G
5. (4y2+21 ).ny+4y—3x——6.
(
(5

3.

4.

2 - 2y°

6.

*-2x+4 2x%+x x+2)_ 4  x+4

425~ 1 £+8 2x°-x ) x°+2x 3-6x

<

2%+ 3x + 2 3x+4j'x2—1

22+2x+1 38x+3 3

a b 2ab a b 2ab a-b
8. + t=—5 | - - |’ .
a+b a-b b°-a a+b b—a a°-b a+b

9. ab+

ab a+b
. -a->b|.
a+b (a—b )

x2—3x+2_3x2+7x—10_5—4x—9x2

10.
x-1 3x +10 x+1




90 HeiicrBusa ¢ Apobamu

Tpenupoeounas kapmouxa 6

1. (3a—1———).——x——2a.

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

(
[
[
[4_9xz_s):za+6x_3ax_gxz.
[
(
[

5.
3x-3 2x%- 2
6. [c*tB  c+5 .c2+5c+cz+5
"\bc-1 e+1) 1-5¢c c+1°
g (8x°+8x-7 x+3 2
) 3x*- 3 x+1) x*-2x+1
8 2 m 4 . 2 4 m
‘\2+m m-2 4-m?)\2+m mP-4 2-m
- 2y —
9, 3__3= 3y.({; 3g_zx+3y}
x+y 2x-3y \ x*-y
10, £+ Tx -8 Tx'+8x-10 4-5x -9«

x-1 7x +10 x+1
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Tpenupoeounasn kapmouxa 7

1 i.(i_l)z__m_’itﬁf_
“mn\m n (m_n)z'

9 (5x2—15xy_ 3xy + 9y* )_(g__g_)

22— 9y x%+6xy + 9y y x
1 2 1 4a®+ 4ab + V*
3. st + 5 |- .
(2a -b)" 4a”-b" (2a+10) 16a

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

_ Axy ) dxy
4. (x x+y+y) (x+x ; y)

P

¥~z
6. =y

X -2

342 2ab + b2 6b

7. 2 + )
1 2 3 1
4 —-b Za+§-b
C12c-4¢2 1 4 6c—9
8. + : 5 -— .
20+3  2c-3 " 4c¢®-9 8c3+27
g [3+bx-14 x+3), 2
’ 3x2-12 x+2 ) xP-dx+4°

2
2x2+x~1+(3x—x2‘2)
x+1 x?-dx +4

10.
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Tpenupoeounas kapmouka 8

4a%- 6ac 6ac + 9¢? 6a + 9¢
1. 2 2 42 2| 3 2
4a“- 12ac + 9c¢ 4a°+ 12ac + 9c¢ 4a”+ 9c

2.462:{1+1+2J.
(c-2) \(c+2) (c-2)" -4

1- 242 1
a-— e +1).(1—1*aj.

2
a_ . 3¢ 2a 0,52 -1
05a+1 2-a %az—l 05a - 2°

(

|
(e n)

(

(

2x2+3x—-5__4x+5].x2—1

-2 +1 2x-2 5

4 _3a+32]. a-8 4

a’~4a a®*-64 | a®+4d’+16a - 4-a’

y 2x+1 2xy+y ). 2x+1
8. + - |t .
x+y x+y y'-x x -y

x2 y2 22
Sl R Py ey s ey |
10. 2x%-3x +1 + (43‘ - %%~ 3)2 .

x -1 x%-6x +9
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Pewenue mpenupoeownoi kapmourxu 1

=

2 2 2 (1— -
(b sy (i) 0 ie)
1-x x+1 x+3 x+3 1

9o 1 4o (1 1 ) 1 ~ 4o (1 1
"a-2 a4 \a-1 a’-a) a-2 (a+2)(a-2) \ a-1 a(a-1) -

_ 1 4a a1l 1 4 _ at+2-4
T a-2 (a+2)(a-2) a(a-1) ) (a+2)(a-2) h (a+2)(a-2) B
_ a-2 1
B (a+2)(a-2) T a+2’
2 2_ A% 2(q—
3. [a+1+-1|: 5 ¢ _ -1+ (a-l) =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

x4 * x>—4 : x-2 * 2 (x+2)(x-2) * (x+2)(x-2) * -2
_ Bx6+x-2  x+2 -4(x+2) LA 4 42 x42-4
a (x+2)(x-2) x-2 B (x+2)(xz-2) x-2 Cx-2 x-2  x-2

10 -1 1 _ 2\ _
5. (25_b2+5+b+5_b)(25 100 +b* ) =

10-(5-b)+5+b 2 10-5+b+5+b 2
- (5—b)(52+b) (5-0)= (5-b)(5+b) (5-0)=

=(?_l‘;—)+£?+—b—)-(5—b)2 ~2040) (5 p)=2(5-b).

5+b

6.( 5m 14m )_5m+1_|_3(m—3)_~

m+8 mi+6m+9) mi-9 m+3

:m[5(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+38
s

3.



HelicTBuda ¢ gpobaMu

94
7.( ;la +a—1)‘ a_ __a _
a‘-1 a+1) a+1 a-1
_da+(a-1) a a _ (a+1)a ¢ _o
(a+1)(a—1) a+1 a—l_(a+1)2(a_1) a-1
( 1 b+1 4b2+2b+1] 1
8 + 3 . . =
2-4b 8b°-1 1+2b 4b - 2
_ —26-1+20+2 2(2-1) 1
- 2(26-1)(26 +1) 1 26+1
9 2 a .4+a2+ 2 _
) (a~2)2 4-a®)"4-a®> a-2
_2(2+a)—2a+a2‘(2—a)(2+a)+ 2
(2—a)2(2+a) 4+ a® a-2
_(#+a") (2-a)(2+a) 1,2 _ 1,2 1
a-2 a-2 a-2 a-2°

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

x+12 x -3 9 1
10. x3—9x:(2x2+5x~3—9~x2)+?:

_ x+12 ( x-3 9 )+L_
 x(x+3)(x-3)° (2x—1)(x+3) (x+38)(x-3) 2
B x+12 C(x-3Y+9(2x-1) 1
Cx(x+38)(x-3) (20 -1)(x+38)(x-3) «x

x+12 .(2x—1)(x+3)(x—3)+i:

x(x+3)(x-38) (x-3Y+9(2x-1) «x
x +12 (2x—1)(x+3)(x—3) 1

x(x+3)(x—3) 22— 6x+9+18x -9 x
(x+12)(2x-1) 1 2x-1 1 2
x-x(x+12) x* x? x x

2x%2+5x-8=2x>+6x—x-8= 2x(x+3)-

TaK Kak

b

x+3)=(x+3)(2x-1).
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Pewenue mpenupoeounoi kapmouxu 2

1 x+3~x3 142 xex®+3-2® 14 x43 1
) 1+x% ) x%+6x+9 1+x®  (x+3)  (x+8)° x+3’

x+6 1) 3 6 _( x+6 1 ) 3 6
T\ 8x+9 x+3 ) x-3 x%-9 | 3(x+3) x+3 ) x-3 (x+3)(x-3)
x+6-3 ) 3 6 _ x+3-6 1
3(x+3) ) x-8 (x+3)(x-8) (x+3)(x-8) x+38°

. 15 a*10  a>-25415 (a+5)’ (a’-10)(a+5)’
3. | a—5+ = = = =a+5.
a+5) a*+10a+25  a+5  2’-10  (a+5)(a’-10)
3y-2 3  y+2 y 3y-2 y+2 y
4. + : + = + =
y-4 o y-4 3 g2 (y+2)(y-2)  (v+2)(y-2)  y+2
:3y—2+y+2+y(y—2)= y(y +2) _ Y
(v +2)(y - 2) (y+2)(y-2) y-2
-1 16 2 2 _
5.(x_4+x2_16+x+4J (x 8x+16)—
- 1 -
_ (x+4)+ 6+2(x 4)(x_4)2=(iﬁ)_.(x_4):x_4.
(x +4)(x-4) x+4

6. ( 5a 3a ).5a+2+a_1 _ a[s(a+1)—3](a+1)(a-1)+g__l _

a+l a*+2a+1 ) a>-1  a+l (a+1)2(5a+2) a+l
a(5a+2)(a-1) a-1 a(a-1) a-1 _(a-1)a+1)
= -+ = + = = a—‘l.
(a+1)(5a+2) a+1 a+l a+1 a+1

( 36x x—9) x x

7. | = + . - =

x-81 x+9) x+9 x-9
2

~ [36x+(x—9)]x x (x+9)2x x % = g

_(x+9)(x—9)(x+9) x—9—(x+9)2(x—9) x-9 x-9 x-9
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3
8.(x_8+2x):(4~x2)+x_1:
x -2 x -2
= x2+2x+4+2x):(4—x2)+x_1=
x -2
_ (x+2Y LE-l_x42 x-1_ x+2-x+l 3
C(2+x)(2-x) x-2 2-x x-2  2-x  2-x

9 2 2 4 2-x
Tl 4-a? (x_2)2 '(2_x)2 x+2

_2(2-x%)-2(2+x) (2-%) 2-x _

(2 +x)(2-x) 4 x+2
__—Ax 2-x -x 2-x -x-2+x 2
4(2+x) x+2 2+x x+2 x+ 2 x+2
3(x+4
10, 2, L 14 x  8(x+d)
x+3 x-1 x*+2x-8) 2x+1 x+3

Tak kag x> +2x-8=x2+8x-x-3=
=x(x+3)-(x+3)=(x+3)(x-1),

TO

_2x(x-1)+x+3—4‘ x +3(x+4)_

- (x+38)(x-1)  2x+1  x+3

x +3(x+4)_4(x+3)_4
T x+38 x+8  x+3
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Pewenue mpenupo6ounoii kapmouru 3

( 6—a2j 6+a
1. |a+ =
1+a a°—1

2 2 _
_a+a’+6 a.(a+1)(a 1):(a+6)( _1):‘1_1.
l+a 6+a (a+6)
3a 3 a+2 1
2. 2 -3 :( —_ ):
a‘-9 a“-9 3a-3 a-1
_ 8 3 a+2-3 _3a 9 _3a-9_ 3(a3) _ 3
a9 a>9'3(a-1) a®-9 a®>-9 a>9 (a+3)(a-3) a+3’
2 2 _a\2 2
3 (a+6+ 6 )a12:36 _a 36+6.(az 6) _ « 30.((1_6)2(1_6
a—6 a’-30 a—6 a’-30 a"-30
3a -4 a a 5—2a
4. + 5t =
a+1 a+l a“-1 a+1
3a-4 a a’-1 5-2a 3a-4 a (a+l)(a-1) 5-2a
= + . + = + . + =
a+l a+1 a a+1 a+l a+1 a a+l
_da-drs-Za g0t 1s1ta-1=a
a+1 a-+1
2 _ 20 -1 2 2(a+5) 20 a 5
5. (a——5 a’-25 * a+5)(a +10a+25) (a-5)(a+5) ( 5) h
_ 2a+10-20-a+5 2 (a
= (e 5)(ar5) (a+5)" = (o 5)(a+5) a+b.
( 5x 42x j x?-81 9(x+9)
6. +— . - =
x-9 x°~18x+81 ) b5x-3 x-9

_ x[5(2-9)+42 |(x+9)(x-9) 9(x+9) _ x(5x-3)(x+9) 9(x+9) _
(x-9)*(5x-3) -9  (x-9)(52-3)  x-9

_ x(x+9)_9(x+9) :(x+9)(x—9)
x-9 x-9 x -9

=x+9.
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7. 32a2+8—a :8+a_ 8 _
64 — a 8+a 8 8-a

32a+(8—a)2 8 8 (32a+64—16a+a2)8 8
" (8-a)(8+a) 8+a 8-a (8-a)(8+a)(8+a) 8-a

__(8+aey8 8 8 8 P
(8—a)(8+a)2 8-a 8-a 8-a ’
8. a3+1—a :(1—a2)+ 2a__
a+1 a+1
%2a (a-1) 2a

:(az_a+1_a):(1_a2)+a+l=(1—a)(1+a)+a+1_

_1-a 20 1l-a+2a a+1 AN (1 )2
“Tvetari asl Casi b [(a-17-(-a) ]

9'3—2m_|_(5—m)2_( m m J_

m+5 m (m_5)2_25—m2 -

_ 3—2m+(5—m)2m[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’
10. 3 i 4 L2 :2x+1+3(x—2):
x-3 x*-bx+6 x-2 3 3-x

3(x-2)rd+2x(x-3) 3  3(x-2)  3(2x°-8x-2)  3(x-2)
(x-2)(z3) 22l 3x  (x3)(x-2)(2xtl) 3x

Tak Kax 2x2 -8x—-2=2x% —4x+x-2=

=2x (x-2)+(x-2)=(x-2)(2x+1), 10

 3(2x+1)(x-2) +3(x—2) _ 3 3(x-2)

_(x—3)(x—2)(2x+1) 3-x x-3 x-3

_8-3x+6 _-3(x-3)
T x-8  x-8

3.




PelreHnsa TPeHUPOBOUHBIX KapTOUeK 99

Pewenue mpenuposounoil kapmouxu 4

=

32 _ 2 _p2 (b-2 2 _
3707, 23 20 _b-2b43-b (b-2) 3 2b(b_2)=b_2.
b-2 ) b*-4b+4 b-2 3-2b  3-2b

N

1 1) b 4 _ b1 b 4
“lo-1 bb) b+2 b4 b(b-1) b+2  (b-2)(b+2)
1 4 b-2+4 b+2 1

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

2
3. (x+5+ 50 ): X+ 25

x-5) 2 10x+25
_x2’- 25150 2%+ 25 x4 25 (x- 5)2_x_

: 5.
x-5 (x—5)2 x-5 x%+25

5a — 6 a a’-4 10-3a
4. + . + =
a+2 a+2 a a+2

_ - 2(a + 2
:5(1 6 +10 3a+a_2=_(_a+—)+a—2:2+a—2:a-
a+2
5 (40 o b*-64 8(b-8)
"\ b+8 b?+16b+64) 46+23  b+8

4b + 23 b+8

:b[ 4 9 2}(b—8)(b+8)+8(b~8)=
b+8 (b+38)

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

(b +8)*(4b + 23) b+8
_ b(4b+23)(b-8) 8(b-8) (b-8)(h+8)
T (b+8)(4b+23)  b+8  b+8 =b-8
6. (3%17—9%22+3_+1b)(9+6b+b2):
D CCEETER
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280  b-7) b b _286+(b-T7) b b
b2-49 b+7) b+7 b-7 (b-T)b+T7) b+T b-T
(28b+b2—14b+49)b b (6+7)%b b b b _,
T (b=T)(b+7Y b=T  (b-7)(b+7) b-T  b=T b7

a? 9-a2 27+4° a?
. = + 3+
3+a a’-38a 3—-a

a2(3—a)(a+3)+(27+a3).9—3a+a2_

“(8+a)a(a-3)  8-a ' 3-a
3+a)(9-3a+a’ _
:—a+( )( ) 8-a s=-a+3+a=3.
3-a 9-3a+a

9 3 6  1-2y
9. 3 + P . 5 -+ =
7)) ey B

_9(y-3)+3(y+3) (y-3)  1-2y 9y-27+3y+9 1-2y

(y+3)(y_3)2 6 3+y 6(y+3) y+3
_ 6(2y-3) 12y 2y-8+1-2y 2
~ 6(y+3)  y+3 y+3  y+38’

2 10 3x 3x+2 x-1
10. +— + : + =
x+1 x“-3x-4 x-4 3 4-x

_2(x-4)+10+48x(x+1) 3 x-1
- (x+1)(x-4) (8x+2) x-4
_ 2(x+1)+3x(x+1) 3

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

3 x-1 4-x
- = =-1, Tak Kak
x—-4 x-4 x-4

x’—8x-4=x"-dx+x-4 = x(x—4)+(x-4) = (x-4)(x+1).

Cx-1 (2+3x)(x+1)3 _x-1
x-4 (x+1)(x-4)(8x+2) x-4
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Pewenue mpenupoeounoil kapmouxu 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  a-1_2a a-1_2a-3a+3 _3-a
y  3x(y-1) y 3y oy 3y 3y
m 1 m 2 0m m 2

mi-2m+l  1-m m+l mil ( m—1)2 * (m-1)(m+1) T

_ m(m+1)+m(m—1)—2(m—1) m +mAm’-m-2m*+4m-2 _ 4m-2
(m-1){(m+1) (m-1(m+1) - (m-1)(m+1)’
1 __1___ 2 _1+a—(1—a)—(1—a2) 2 4\_ 2
3. (l_a - 1) (a*-1)= =) (a*-1) = —a’~2a+1.
4 a_ a-b [ ¥ R —ab+b® | b*-ab+a® _ a-b
"\ b(b+a) a’tab )\ a®-ab® a+b )  ab(a+b) “a(a-b)(a+b) b
4y221 2ay+4y-8x-6 _ 4y°+21-12y-12 2(1-y)(1+y)
5. —-6 . = . —
2y+2 2-2y° 2(y+1) (z+2)(2y-3)
_(29-3)" 2(1+p)(1-y) _ (25-8)(1-y)
2(y+1) (x+2)(25-3) x+2
6 -2+4 2%+ x  x+2 |, 4 x+4
4’1 2P+8 2P-x) X+2x 3-6x

2x-1)(2x+1) x+2)(x2—2x +4) x(2x-1) T4 +3(2x—1) -

1 (o) 42ed)  3zel)
(x+x+2)(x-2-2)  x+4 -4 x+1)  x+4
+ = + =
4(2x-1) 3(2x—1) 4(2x-1)  3(2x-1)
_Bx-3+x+4 1-2x _ 1

3(2x-1)  3(2x-1) 8

2x—1 x+2 x(22-1)

( x%-2x+4 x(2x+1) _ x+2 ] x{ x+2) x+4

x+2 j oxt2)  xra 2Hx42) xna

Il
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2+ 2x+1 3x+3 3

z((x+1)(x+2)_ 3x + 4 J_(x—l)(xn):

" (x2+3x+2_3x+4]‘x2—1_

(x +1)° 3(x+1) 3
:3(x+2)—3x—4.(x—1)(x+1)zg(x~1)'
3(x +1) 3 9
8 a_ . b N 2ab )\ a b __2ab ) a-b_
“la+b a-b v-a®) a+b \b-a a®-b*) a+b
_a(a-b)+b(a+b)-2ab a _—b(a+b)~2ab.a—b_
h (e +b)(a-b) (a+b) (a-0b)(a+D) a+b
_ d’—abrabrb>-2ab  a  ab+b®2ab _ (a-b)a b 43ab _

(arb)(@b)  (at)  (asb)f  (atb)(ab) (asb)

_&®-ab+b+3ab _ (a+b)

(a+b)’  (a+b)
9. ab+-2%_.[2Fb_ 4 b=
a+b \a-0b
bla+b) 1- - - -
b+ 2 (a+b) 1 atb oy 1matb) _ . a-bil-a+tb  ab
a+b a-— a-b a-b a—-b

¥?-8x+2  3x%+7x-10 5-4x-9x?
- - =x-2-(x-1)-(-9x+5) =
x-1 3x+10 x+1 * ( ) ( 9 5)

=x-2-x+14+9x-5=9x 6.

10.

Heob6xoammo yuectsb, 4TO:

a) x?-3x+2=x"-20—x+2 = x(x-2)-(x-2) = (x-2)(x-1);

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

B) 5-4x—9x% = -9x% —4x+5=-9x> - 9x +5x +5 =
=-9x(x+1)+5(x+1)=(x+1)(-9x +5).
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Pewenue mpenupo6ounoi kapmourxu 6

2x—2 x-2(x-1) 2 2

1. (3&—1—3a_1)--£——2a (3a—1)(x—1)x_2a=3a—1_2a 1+a
x

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

1+ x 1 x 2
= 5~ : + =
(l—x) x+1)] -1 x+1

_ (L+x) -(1-x) (x-1) L2 4x(x-1) L2
(1—x)2 (x+1) x x+1 (x~1)2(x+1)x x+1
4 2 2(2+x-1)  2(x+1) 2

T (xl) Tl (x-1)(x+1)  (z-D)(x+l) w1

3 (1- 1 . 1 ), 1 (x-1)(x+1)—(x+1)+x-1 . x*-1
) x-1 x+1) x*-1" (x-1)(x+1) 1
x®-l-x-1+x-1 _ x?-1 (x2—3) (xz“l) _x2_3
T (x-1)(x+1) 1 X '
4 y  x . X xty ) _
"l2x?+xy  2xy+y’ -y xP-xy
yi-x? ( x x4y )—_— yi-xt x?— (x+y) _
(2x+y)xy \ (x-y)(x+y) x(x-y) (2x+y)xy (x-y)x(x+y)
_ (y—x)(y+x)(x2—x2—2xy—y2) B —(—2xy—-y2) _y(2xry) 1
h xy(2x+y)(x—y)x(x+y) a xzy(2x+y) B xzy(2x+y) R

5. (4_9x2—8j_2a+6x—3ax—9x2 _

3x-3)° 2x°~ 2
_12x-12-92°+8  2(a+3x)-3x(a+3x)
0 8(x-1) 7 2x-1)(x+1)

(9352 —12x+4):(a+3x)(2—3x)=—(3x—2)2‘ 2 x-1)(x+1) _ 2(3x—2)(x+1).
3(x-1) 2(x-1)(x+1)  Fx-1) (a+3x)(2-3x) 3(a+3x)
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6. [£+5  ctb .02+5c+c‘2+5_
“\Be-1 c+1) 1-5¢c c+1
_ (er)(c+B)H(ctb)(5e-1) 1-5c N 5 —(c+b)(c+l+6c-1) N A5
- (c+1)(5c-1) e(e+s) el (c+l)e(c+s) el
—6c  P+b_ -6 P45 P-1 (e+l)(e-1)
— = — = = =C— 1.
c(e+1l) e+l e+l e+l e+l c+l
7 3x2+8x—7_x+3 . 2 _
) 3x%- 3 x+1) x*-2x+1

_ 3x%+8x—-T-(x+3)(x-1)3 (x—1)2 B
- 3(x - 1)(x +1) 2

_ 3x%+ 8x — 7 - 3x°— 6x+9_(x--1)2 _ 2(x+1)(x~1)2 x-1

3(x - 1)(x +1) 2 3(x-1)(x+1)2 3 °

2 m 4 2 4 m
8.[ - - 2):( +——+ ]:
2+4m 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) -
2m-4-m’-2m+4  (2+m)(m-2) _ -m?
(2+m)(m-2) -m’-2m+2m-4+4 -m?

=1.

9. 3 3(1—x2+y2) _ 3-3+3x%-3y> _ 3(x-y ) x+y) _ 3(

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

x-y).

22+Tx-8 _ 7x%+3x-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) 7x” +38x -10 =Tx® —~Tx +10x - 10 =
=Tx(x-1)+10(x-1) = (2 -1)(7x +10);

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

10.

=x+8—(x-1)—(4-9x)=9x+5.
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Pewenue mpenuposounoii kapmouxu 7

1 i.(i_l)z_izi_nz__
"mn'\m n (m_n)z_
=_2_.(m~n)2_ m’+n® _ 2mn__ mP+n® _
mn "\ mn (m-nY (m-nY (m-n)
___m2+n2—2mn:_(m—n)2:_1
(m - n)’ (m-n) .

o [B5x'-15xy  Bxy+9y® ) (5 3 _
x¥-9y? x4 6xy + 9y° vy ox

:( 5x(x — 3y) _3y(x+3y)J.5x—3y=
(x+3y)(x-8y) (x+3y) | ay

_ 5x _ 3y Xy
x+3y x+3y ) 5x-3y

_ 5x-3y ) xy _xy
~ (x+3y) (5x-3y) x+3y’
3 1 . 2 . 1 .4a2+ 4ab + b? _
“(2a-b) 4"~V (20 +b) 16a

(2a +b)"+ 2(4a*-b *) + (2a - b’ (2asp)
(2a - b)Y’ (2a + b)Y 16a

3 (2a+b+2a-b)2 .(2a+b)2 _
(2a - b)*(2a + b)Y 16a
1642 a

(2a -b)’16a  (2a - b)

5
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05b-15  2-6|  b-3
© 1 0,56%-1,5b + 4,5 %b3+9 " 0,8v%+ 21,6

=£ 0,5(b - 3) 2(b—3)]. b-3

05(6°-3b+9) ot 27) | 08(°+ 27)

_ 1 6 0,8(0°+27)
"(b_3)(b2—3b+9—b3+27) b-3
_b+3-6 0,8(b%+ 27)

= =0,8(b-3).
b+ 27 1 ( )
Yz
Y-z _
6. =
y x—-z
Xy -—Xz-yz Yyx-yz-xz XYy -—XZ—Yz X-2 X -2
y-z Yox-2z yx-yz-xz y—-2z y-—z
ga2~ 2ab + g—bz 6b
T T, 1,
4 9 4 2
1 2 2
_ 5(9a%-12ab + 4°) 6b

= + =
1 1
5 (9a°-4v%) $(3a + 2p)
6(3a - 2b)° 24b
+ =
(3a —2b)(3a +2b)  3a+2b
_6(3a-2b)  24b

+ =
3a + 2b 3a +2b
_18a-12b+24b  6(3a +2b) _

3a + 2b 3a + 2b
12¢-4c> 1 (4  6c-9 ) _
2¢ + 3 2c -3 "\ 4¢?-9 8%+ 27

_12c-4c 1 4 B 6c-9 _
2c+3  2c-3 7| (2c+3)(2c-3)  (2¢+3)(4c*-6c+9)
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12¢ - 4¢P 1 4(4c-6c+9)-38(2c-3)
243 2¢-3"(2c-3)(2c+3)(4c*- 6c+9)
12 - 4c 1 (2c—3)(2c+3)(ac2— 6c+9) B
2c+3  2c—-3 16c%- 24c + 36 — 12¢%+ 36¢c — 27
12c - 4¢? 1 .(20—3)(2c+3)(402—- 6c +9)

2c+8  2c-3 4c*+12¢ + 9
12¢ — 4¢2 (2c + 3)(402— 6c + 9)
© 2+3 (2¢ +3)° B
_12c-4c" 4c’-6c+9 6c+9 3(2c+3) o
2 +38 2¢+83  2+3  2+3
3x®+5x—-14 x+38 2
9. ) —_ . B =
3x°-12 x+2 x“—4x + 4
3x”+ bx — 14 - 3(x — 2)(x + 3) 2 B
3(x - 2)(x +2) Tx?-dx+ 4
_ 3x%+5x-14-3x"-3x +18 2 5 2x + 4 _
3(x - 2)(x +2) "ox?-4x+4  3(x-2)(x+2)
2 2 2 (x-2)' x-2
3(x-2) " x*-4x+4 38(x-2) 2 3 °

2
2x2+x~1+(3x—x2‘2)
’ x+1 x2—dx + 4

10

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

a) 2¢° +x-1=2x"+2x-x-1=2x(x+1)-(x+1)=
=(x+1)(2x-1);

0) 3x—x2—2=—(x2—3x+2)=—(x2—2x—x+2)=

- ~(e(-2)- (z-2)) = ~(x-2)(x 1),
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Pewenue mpenupo6ounoii kapmourxu 8

1 4a®- 6ac __ bac+ 9c® Ba+9c _
* |\ 46®-12ac + 9¢?  4a®+12ac + 9¢% ) 4a®+ 92

4a’~ 6ac _ 6ac + 9c” ~6a+9c _
(2a - 3¢)’  (2a+3c)’ ) 4a®+9¢

3 2a(2a - 3c) B 3c(2a + 3c) . 3(2a +3c)
(2a - 3c)2 (2a + 3c}2 40+ 9c?

:( 2a 3¢ ).3(2a+3c)

2a —- 3¢ h 2a + 3¢ 4a%+ 9¢*

2a(2a + 3¢) - 3c(2a — 3c) 3(2a +3c¢)

(2a - 3c)(2a + 3c) 4a%+9c®
_ 4a*+ Bac - Bac + 9c* ) 3 3
B (2a - 3c¢) (4a2+ 902) " 2 -3¢’

2. 4c* :[ LS S - ]:
(c-2)" | (c+2)" (c-2) -4
4 (e =2+ (c+2)+2(?-4)
(c-2)" (¢ +2)*(c-2Y

_ 4 (c+2)(c-2y
(c—2)4 -de+4+ctvde+4+27-8

_ 4c2(c + 2)2 _ (c + 2)2 .
(c- 2)2402 (c- 2)z

2
3. (a—l‘z" +1):(1- 1 ]:
1-a 1-a

_a-a’~1+2°+1-a 1-a-1_ a

2 _l—a

1-a T 1-a l1-a -a

2
Za _
4. a L8 N 2a ‘0,5a 1 _
05a+1 2-a .‘_i.az._l 0,5a - 2

= —a.
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=( a 2a 2a ) 0,5(a-2)

05(ar2) | 3(2-a) | L(a>-4) | 05(a—4)

2a 2a 8a a-2
= + +— - =
a+2 3(2-a) a’-4) a-4

3a-2)-(a+2)+12) a-2
:2a . =
3(a-2)(a+2) a-4

(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(az—ax+x2)(a+x) s

ala-x) " afa+x) = a(a*+ax+a?)(a-x) a’-x°

=2a

2x*+38x -5 4x+5) x°-1
*-2c+1 2x-2 5

2(2x%+ 8x - 5) - (dx + 5)(x ~ 1) ,2_1
2(x -1y 5
_4x’+6x 10 -4x®-x+5 x*-1 _
2(x - 1) 5
_ 5x-5 x’-1 _ 5(x —1)(x—1)(x +1) _x+1
2(x -1 B 10(x - 1) 2

7.( 4 3a+3z), a-8 4

a*~4da d*-64 ) a®+4a’116a 4-a

4(a’+ 4a +16)-8a°- 322 a(a’+4a+16) 4
a(a-4)(a’+ 4a +16) a-8 4-a
2

a( —16a+64)_ 4 (a-8Ya 4
a(a -4)(a-8) 4—a_a(a—4)(a—8) 4-a
a-8 4 _a-8+4 a-4

a-4 4-a a-4 a-4

=1.
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y 2¢+1 2xy+y ). 2x+1
8. +( - ) =

x+y x+y yi-x22 ) x-y
_ +(2x+1)(y-—x)—2xy—y. Y _ Yo (2x+1)(y—x)-y(2x+1) _
xX+y (y+x)(y—x) 2x+1  x+y (y+x)(y—=x)
y (2x+1)(y—x-y) y X _y+x_y

- xvy  (y+x)(2x+1) x4y T xty  xty

x2 y2 22

E-9)(x-2) W-2)w-2) (z-2)(-v)
_ P(y-2)-y*(x-2)+2(x-y)

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

2

_ xty - 2%z - yPx + yPz + 2Px - 2y _
(x-y)(x-2)(y - 2) -
_ *(y-2z)-x(y-2)(y +2)+yz(y - 2) _
(x-y)(x-2)(y - 2)
_ (y—z)(xz— x(y +z)+yz) _ % xy - xz2 + yz _
(x-y)(x-2)(y - 2) (x-y)(x-2)
x(x-y)-z(x-y) _(¢r-y)(x-2) _

(x-p)(x-2)  (x-p)(x-2)

10. 2x2-8x + 1 . (4x - x- 3)2 _

x -1 22— 6x+9

2 .2 oV
_ 2x 3x+1+ 4x ~x"-3 =2x_1+(__x+1)2:
x -1 x -3

=2x-1+x%>-2x+1=x2 rtax xak

a) 202 —3x+1=2x"-2x—x+1=
=2x(x-1)-(x-1)=(x-1)(2x-1).

6) 4x—x2—3=—<x2~4x+3)=—(x2—3x—x+3)=

=—(x(x-8)-(x-8))=—(x-38)(x—1).
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3auemnasn xapmouxa 1

1 (mz_l_ﬁ-—m't) 1+m

m2-1 .6—m2'

m*-4 m?-4" 2m—2_m—1

g 2m 2 .(m+1 1 J

32 m?+ 8m + 16
3. lm-4+ - 5 .
m+4 m°+ 16
4. 3-x° 3x | «x x -1

-1 x*-1"x-1 x+1°

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

x-7 x2-14x+49 ) x%*- 49 x -7

7.

20x +5~x Lo+ x 5
5 5-x

25-x2 5+x

8 8~n3_(2+ n’ )_ n® 4-n?

2+n n+2 n—2.n2+2n'

2 1 2 3x
> ((1—35)2 +x2—1)'(x_1) Cx+l

6.(23‘: N Tx j‘Zx—7_7(x+7).

10.( 1 + 5 + ZxJ x x-9

x+2 x-x-6 x-38
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HetictBua ¢ gpodamu

3avemnas xapmouka 2

1. (a+

b? 1 2 1
2, 5—+—5—: 5~ .
p2-1 B2-1 (26-b> 2-0

2+a%) 1-2a+ad?
1-a a+2

2_
3 (pi3s 18 ) b 26b+9_
b-3 b°+ 9
7-5m 4m m?-16 9m - 23
4. . + .
m—4 m+ 4 4m m-—4

4 4 2 4x +1
5 7 |- 7 T .
4-x (x_z)J (2—x) x+ 2

.

1 6 2 2

5. - + {9-6a+a”).

(3+a 9 - a? 3—aj( )
6. [ 3¢ _ 2a 8a+16  6(a-6)
"la+6 a’+12a+86) a®-36 a+6
7 165 4-b) 4+b 4

"l16-bp> 4+b) 4 4-b
8 a-1 a®+1 _a-1 _a2+1
"la+1l a®-2a+1 a?-a+1) a+1’

10. a+4 :[Q(a—l)_(za—7)2
5(a-1) | 3a+4

2
3a2+a—4] 5(2-a)
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3avemnas Kapmouxa 3

1 (x+5—x2j. x+5

T xfr 241’
g ([x+10 1 ) 5 10
"\ 5x+25 x+5) x-5 x*-25

2
3. (a—1+ 2 ): a+1

a+1) a®+2a+1°

4. —a—24+ a :za +6a—1‘
a-5 a+b5 a*-25 a-5

a-2 a’-4 a+2

2 8 - )-(az+4a+4).

m-5 m?-10m + 25 'Zm—9 m-5

2+2 a-2

8a a-2 a a
3 +
a‘-4 a+2

m+1 mP-1 mP+m+1

9(1—b)2. 1 1 ] e
T2 (b-17 1-0° 1+86°

4 a+1 15a - 12 2
10. 5 - . - .
50°+a -4 9(5a - 4) a+"7 a+1

8 (m+2 8m®-8 . dm+4 ).l
: —.

(
R T,
(
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Heiicrus ¢ gpobamu

3avemnasa xapmourka 4
( 3 - x* ) x+3
L x+ : 5
x+1 1-x

2.(x+4 1 ):x+1+ 22

3x+3 x+1 3 x2-1

2
3. [a—24 8 a +24a+4.
+ 2 a“+4
5m — 21 m m+3 m-3
4. 5 5 . .
m“-9 m°-9 m m+ 3

a-1

4 [ 2a T ]c(a2+2a+1).

a*-8a+16 ) 8a—2 4-a

.

120 3-b).3+b 3
3 3-b’

1 1 1+3a j_z+6a

+ 3 : 2
2—-6a 27a°-1 1+3a+9a a

(

6-( 3¢, 10a j.a2—16+4(a+4).
(
(

2 1- %% 1 x
9. + 5 5~ 5 |-
x-1 1+x (x—l) 1-x

3a -1 9a 15a3- 60a 5
10. | —-— : +
a“-4 3a°+ba-2 12a +1

1-3a’
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3awemnasn kapmouka 5

1 (2a—b)2+ b2

T oa-b b-a’

9 “+y® Bxy’- P 3x%y + y®

. 3 2 7 . 3-
(x-y) (y - x) 2xy —x"~y

a® _3a3+ 81
a-3 a’-9

a-1 a+1 5a°-1
‘2+2 8-83a 8a%-38°

a’- be 3b-a a+2c

T a’-ab+bc—ac 2b-2a 3a-3c

x-2 x _x2+4_ 2
.(2x+4)2. 26 -4 22°-8 x*+2x )

7.1: a 44’ — ab® b? 3ab
T a—b+ b%- a® +a2+ab+b2 _( 2
a-b)

-4+ 2 3 2
a-"Tb 2a - 3b a“+ 8ab + 16b a’+ 4ab

(2a—3b a—7bj( 23a - 29b 15a—21b)

. ab + cd + ac + bd + ad + be )
(a+e)(b-c) (a+b)(c-b) (a+b)(a+c)

3-a a-2"| 8+1 3a?-5a-2

10, 2 +a+3.(9(a—2)_ (2a - 9)’ J
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IleiicTBus ¢ ApobaMu

3auwemnan xapmoira 6

(3a - 26’ . 042
b-3a 3a -b"

126c%+ b®  6b%c + Bc® 3¢8

2+ bx B 2 - bx

(2y +82)° (2y -32)°
2y - 8z 2y +32

1 _ 1 B 4
?—ed d*-cd c2-a?’

- +
(b-2¢) (2c-b)  4be-4c

4 +10x + 25x°> 4 —10x + 25x°

_p?

6. 1 2 x+y+5z

y-5z x"+2xy xy-10yz - 5xz + 2y

27 — 3b2 3b+9

@

b’+ b 3 ) (3+9)
p2-3b | 3p7-p°

2x+5y gy . x—5y+2+x+y
x—2xy x—4xy+4y x+y x -5y :

10.

y ) 1-xy
(y+1)2 } 1 (x+y)(y+1)

x+1 x’-8x-4 x-4

1
(3
H(m (yi) )‘[uflf )
&

2¢-2) x-1 x-10
2x -1 2(4—x)'
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3avemnan xapmouirka 7

(3a—b)3 B b°— 9ab®
a-b b—a

1.

a*+5a  50-3a  131+2a
a?-18a + 81 18a — 81 — a2 (9_a)2'

ad — be n ad + be
2¢d(c+d) 2cd(c-d)

(5v + 2t)2 N (5v - 2t)2
bv — 2t 5v + 2t

4 | 20+1  20-1
e + .
4°-1 3-6b 4b+2

c+6d 2b b

6. + -

ac + 2bc — 6ab — 3a®> o+ 2ab  ac - 3a®°

t(x-y)(y-2)+ yz(z -t)(x - t)'
Fx-y)(x-t)+x*(y-2)(z-1t)

3 4a__ _a ) (a-b) 3
“ll(a-b)? -0 ) \a+b a®- b?

-9 2_
9. (_x___y__xz+2xyj‘ z+2y | Bxpfo1
x“— 2xy 3xy

3xy + 6y°

10.a+7_(9(a+2)_ (2a~1)2 )_ 2

a+2°| 3a+13 3a%+19a + 26

a+1’
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3avemnas kapmoirka 8

(5x 1)  -1+15x

1. .
bx — 3 3 - bx
9 %+ 50 2x° 25x
" T0x-—x-25 z ¥ 2"
(=5 (5-x)
3 9m?- 12mn + 16n? + 9m?%+ 12mn + 16n?
’ 3m — 4n 3m + 4n
2
PCE) TR )
4q9 - v 4v - ¢q
5 2a+3c__2b—3a 6a%- be
" d4a+2 9a+3b 6a’+ 2ab + 3ac + be
2 2 2
6 (b-c) (a-c) (a-b)

) (a—b)(c-a)+(a—b)(b—c)+(c—a)(b—c)'
7. 42° 2 J:(z—2)2_ 2(2'3_4).

(z+2)3—23+8 2+ 2 2+8

8 x +4y 1 . 4y -x

1657 14 8540 | gy )
byt TE ety ( )

2

9 y+1 + x+y _ Y
T xPex+2xy-y+y’  xy-x+y’-2y+1 (x+y)(y-1)(x+y-1)

10, 1 x +11 ( x—4 9 j

o + — : -
(x-1)2 x®-3x%-6x+8 2%%+x -6 8+ 2x — x°




PewieHus

Pewenue nposepounoi pabomuor 1

BrinonxuuTte meiicTBUA:

1. (—5(12 + 3a3b) (—2ab2) =10a%? - 6a'b®.

2. (3¢ ~a+2)(2a-38)=
=6a®-2a2+4a-9a®> +3a-6=6a%-11a’+7a -6

3. (4x-3)2x—(2x +1)(3x-2)-2x" =
=8x% - 6x—-6x% -83x+4x+2-2x% = -bx+2.

4. d* (c—-3a)~(c2 (a+30)—c(302+ac——a2)+2a3)=
=a’c-3a® -(cza +8¢% - (303 +ac? - azc) + 2a3) =
=azc~3a3—(cza+3c3—3c3—ac2+a2c+2a3)=
=a’c-3a% - c%a +a’c—-2a® + ac? - a’c = -5a°.

5. (6x—7) (6x+7)=
= 86x% — 42x + 42x — 49 = 36x? — 49.
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6. (4x+5)(16x” - 20x +25) =
= 64x® —80x2 +100x + 80x% —100x + 125 = 64x3 +125.

7. (7x+3) (7x+3)=
= 49x% +21x +21x +9 = 49x2 + 42x + 9.

8. (8x+1)(8x+1)(3x+1)=
= (8x+1)(9x” +8x +8x+1) = (3x +1) (92" +6x +1) =
= 27x% +18x% + 8x + 9x% + 6x +1 = 27x% + 272" + 9x + 1.
9. (2x-5)(2x-5)(2x-5) =
= (2x-5) (42" ~ 10 - 102 + 25) = (2x - 5) (4« —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% +12x% —18x® + 9x* =
=9x* —12x% +16.
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Pewenue nposepounoi pabomur 2

1. Pasnosknre HA MHOMUTEIN METOAOM BLIHECEHUS OOLIEro
MHOMXUTEJI:

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-2¢)-3p(p-2g)=
=(p-2¢)(6-3p)=38(p-2¢)(2-p).

5) 6x2(x—2y)2—9x(2y—x)3 = 6902(2y—x)2—9x(2y—x)3 =
= (2y—x)2(6x2—9x(2y—x)) = 3x(2y—x)2 (2x—6y+3x) =
=3x (2y—x)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. Pazmo)xkuTe Ha MHOMHUTEJIU METOAOM I'PYIINDPOBKIN:

) 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) 4da(x-2)-3x+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 -3y )+ 4y (8y - 2x) =
= 8x” (2x —8y) -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(c2 —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. PasioxxuTe Ha MHOXUTENH, UCTOJIL3YA HOPMYIBI
COKPAIIleHHOT'0 YMHBOMKEHUA:

1) 250” - 4a*p” = o* (25 - 40" ) = a® (5 + 2ab) (5 - 2ab).
2) 9a* - 24a%x? +16a°x* =
= a*((3a)" - 2-8a-4x® + 4%2% ) = o* (30 - 4x?)
3) 24x° +3y° = 8 (8x" +y°) =8 (2x +y) (42 — 20y + ¥*).
4) 27¢3 -3c® +2¢ -8 = (27c3 -8)- (302 - 2c) =
= (8¢-2)(9¢*+6¢+4) - c(3c—2) = (3c-2)(9c* +5¢+4).
5) 4x® —4x% +12x%y - 9y? — 9xy® =
= (42* -9y ) - (42 - 1207y + 9xy2) =
=(2x-3y)(2x+3y)-x (4x ~12xy + 9y )
= (26 -38y) (20 +3y) - x (2 - 3y’ =
(2x-3y) (22 +3y—x (22 -3y)) =
(2x - 3y) (2x + 3y - 22° + Bxy).

I

Il

6) (2¢+1)" —27=(2c+1)° -3% =
= (2c+1-8)((2c+1)" +(2c+1)-3+37) =

= (2c-2)(4c* +4c+1+6¢+3+9) = 2(c-1)(4c*+10c+13).
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Pewenue npoeepoureoii pabomur 3
Brimoanure geiicTBus.

1. Ciaoxure apobu:

2 2_
1) x x _ 4x 3xy.

9y 12y  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) 5a-12 d°-4a+3 _
5a-5 a®-2a+1
ba-12 d*-da+3 (5a—12)(a~1)-5(a’- 4a +3) _
5(a-1)  (a-1) 5(a-1)
_ ba’-12a—ba+12-5a°+20a-15 _ 3a-3 _ 3(a-1) 3
5(a-1)’ 5(a-1¥  5(a-1) 5(a-1)
1 2 1
+ + =
4) +3xy 9yi-x* 2x-6y
1 2 1
- + + =
x(x+3y) (By+x)(8y-=x) 2(x-3y)
1 2 1 2(3y—x )+2x- 2-x(3y+x)
= + —_ = =
x(x+3y) (By+x)(3y—x) 2(3y-x) 2x(3y+x)(8y—x)

_ 6y—2x+4x-3xy—x° _ 6y+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. YMHOMXKDBTE WJIN paspesutTe Jpobu:

1) 202 . -15a°0
) 2.2 ° 3 =
9b°y 27y
20a  27y° 20a - 27y° 4y

9v%y% _15a% —9b%’-15a%  ab®
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5x - 10y  3x ~ 6y

2 :
) 4y* 6y°

_5(x-2y) 6y _5(x-2y)-6y° 5
T 4yt 3(x-2y) 4yt 3(x-2y) 2

3) 5+5x 4—4x+x° _ 5(1+x)(2—x)2 _ 5(2-35)
4-x 1+28 (2—x)(2+x)(1+x)(1—x+x2) (2+x)(1—x+x2)'

2 2 3 k.3
4) 5x“+ bxy + by” _ 156x°— 156y -(6x—6y)=

6x -3y  3y’-12x7
3 5(x2+xy+y ) 15(x -y )
T 3(2x—p) '3(y2—4 2
5(x2+ Xy + yz) 8(y - 2x)(y +2x) - 6(x - y)

3(2x - y)-15(x - y)(x2+ xy + yz)

_ -2(y + 2x)(2x - y) =-2(y+2x).

(Zx - y)
3. PaszjoxurTe Ha MHOMUTEJINU:

1) 5-20y" = 5 (1-4y) =5 (1-2y) (1 +2y).

6(x-y)=

2) 640 +b* = b (64a® +b*) = b (4a +b) (162" - 4ab +b*).
8) 18a*x +12a°x + 2x = 2x (9a* + 62 +1) = 2x (34’ +1)2.
4) a® -4a® +20a-125=
=(a®-125) (44 -20a) = (a-5) (a” + ba+25) ~4a (a—5) =
=(a-5)(a’ +5a+25-4a) =(a~5)(a* +a+25).

5) (p-2)° +27p° =
=(p—2+3p)((p—2)2—(p——2)~3p+9p2)=
:(4p—2)(p2—4p+4—3p2+6p+9p2)=
=(4p-2)(7p" +2p+4)=2(2p-1)(7p* +2p +4).
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6) 162° —162° + 242y - 921” - 9y* =
= (162" — 9y )~ 2 (162" — 242y + 9y* ) =
=(42-38y) (42 +3y) -2 (42-3y)" =
= (42-3y)(42+3y-2(42-3y)) = (42—3y)(4z+3y—422+3zy).

4. CoxpaTtuTte apodm:

252~ 60x+36  (5x-6)  5x-6

D 53 ~ (5x +6)(5x - 6) 5x+6°

2) 3yz+yb+3xz+xb=
yz + 3yb + xz + 3xb
_y(82+b)+x(82+b) (3z+b)(x+y) (3z+0)
y(z+8b)+x(2+30) (2+8b)(x+y) (2+8b)

2
—x-6
gy ¥~ *-b%_
) x*-9
_x*-Bx+2x-6 x(x-83)+2(x-83) (x+2)(x-3) x+2
C (x+8)(x-3) (x+8)(x-8)  (x+3)(x-3) x+3
1) ab+b+az+z bla+1)+z2(a+1) (a+1)(b+2) b+z
a®+3a%+3a +1 (a+1) (a+1) (a+1)
x4 2x%+ 4x + 3
5) o =
x°+7x+6
(z*+1) + (22°+ 42+ 2)  (x+1)(?-x+1)+2(x + 1)
- K+ 6x+x+6 - x(x +6)+(x+6) -
(r+1)(a’-x+1+20+2) 22, 4.3
- (x+6)(x+1) T x+6
6) x—y+xi-y? _

x +y+ 2%+ 2xy + y*

ey (x-y)(xry) (x-p)dexvy) x-y
(x+y)+(x+y) (x+y)l+x+y) x+y
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Pewenue nposepowrnoi pabomut 4

1. Paznoxure Ha MHOMKUTEIHU:

1) (2* +9) - 36x° =
=(x2+9+6x)(x2+9—6x)=(x+3)2 (x—3)2.

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° - 252° —1 = (2b)" - (252 - 10x +1) =
= (20)" - (5x -1)" = (26 - 5x +1) (2b + 5x 1),

5) x9+y9 =(x3+y3)(x6 __x3y3+y6)___
=(oc+y)(x2 ~xy+y2)(x6 —x3y3+y6).

6) 64x°%y® —8x%y° =
= 8x3y° (Sx3 - y3) = 8x%® (2x - y) (Alac2 +2xy + yz).

7) x°-8x-4=x"-dx+x-4 =x(x-4)+(x-4)=(x-4)(x+1).

6

8) = ~1=(«") ~1=(=" -1)
_ _ 4
—(x 1) (x+1) (x tx +1) ¢ IPYyro#l CTOPOHHI,
x6—1=(x3) (x —-1)(x3+1)
=(x—1)(x +x+1)(x+1)(x —x+1)=

=(x—1)(x+1)(x2+x+1)(x2—x+1).

xt +x? +1)
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YIuBHTENBLHO, HO MLl HAIJIK ellle OXHY (POpPMYJy COKpaIlleH-
HOTO YMHOMKEHUA:

(x2+x+1)(x2—x+1)=x4+x2+1.

2. Coxpature apobu:

1)

2)

3)

4)

5)

6)

()

8)

dx +16y _ 4(x+4y) 4

8x+12y 3(x+4y) 38’

8a’z ~ 402 4a%z(2a - 2) _ 2

12a%2%— 6az® 6az4(2a - 2) T 33

1-922  (1-32)(1+32) (1-83z)(1+8z)  (1-82)

182°+122%422 2z(922+6z+1) 22(32+1)°  22(32+1)

(4v°-80) (w(y-2)f _162(y-2f 4

(8y-16)°  (8(y-2)) 64(y-2f 4~

6xt-62y? 6% (x-yt)  ex*(xP-yt) 3y

4y*-4x* a 4(y4—x4) _4(y2—x2)(y2+x2)~ 2(x2+y2)'

Vit S Uity | Uit B

Lr2gtey® () T

Tyt Tty 7x2y2(y2+ xz) B T2y
Sey® (=*+ v*)(x*~ Y+ y*) IS

x4 Yyt
x®- xy + y?

2
_xte 2y yt- R (x2+ yz) - x*y° 3

x®- xy + y? x2— xy + y?

B (x2+ Y- xy)(x2+ v+ xy)
B (x2+ yi- xy)

=x® + xy +y°.



128 Pemenns

3. Brinosuure geiicTBUsA:

1) %+ 1 L2 1420 (041 x41
Z(x+1) x(x+1)  LP(x+1)  2P(x+l) xS
3 . 2-5_ 5
Dy et e eoa
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-6-20+5+50+10  6b+9
- (b-2)(b+2) - (b-2)(b+2)

x -~ 2 1 x-6

3) 3216 -4 6 3%
x -2 1 x—6
= + + =
3(x+2) (x-2)(x+2) 3(2-x)
__*=2 1 _ x-6 (x—2)2+3——(x—6)(x+2) 3
© 3(x+2)  (x-2)(x+2) 3(x-2) 3(x-2)(x+2) -
X% 4x+4+83-x"+6x-2x+12 19
B 3(x - 2)(x +2) C3(x-2)(x+2)
2 4 +2 4
4 yr - +2= Y - +2=
) 25~(y+1)2 y+6 (b-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 _ 2%y +34
(4-y)(6+y) (4-y)(6+y)’
5) P+br+4 xP-4x+3
x+1 x-1
_ Xdxrard  xP-x-8x+8 _ x(x+l}t4(x+l)  x(x-1)-3(x-1) _
x+1 x-1 B x+1 x—1 a

(x+1)(x+4)_(x—1)(x—3)
x+1 x -1

=x+4-x+3="T.
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2 1
6) x2—3x+2_x2—6x+5 B
B 2 1 B 2 1 B
T 2 x-2x+2  x—x—Bx+5 x(x-1)-2(x-1) B x(x-1)-5(x-1) -
_ 2 3 1 _ 2x-8)-(x-2)
G 1)(x-2) (x D5 (- 1(x-2)(x 5)
2 -10 - x + 2 x—8
TE-DE-2)(x-5) (x-1)(z-2)(x-5)
o 3x + 2 _ 6 _ 3x -2 _
2-2x+1 x®-1 x*+2x+1
_3x+2 6 _ 3x-2
_(x—l)z (x-1)(x+1) (x+1)2—
C(Bx+2)(x+1)-6(x - 1)(x+1)-(3x - 2)(x - 1)° _
- (2 -1)(x+1) -
(8x +2)(%%+ 21 + 1)-6x"+ 6 — (3x — 2)(x"- 2x + 1)
- (x -1 (x +1) -
_ 8x%+ 222+ 6x% + 4 +82+2-6x"+6-3x%+ 2%+ 67~ 4x - 3x+ 2
B (x-1) (x+1)° -
_ 10x”+10
C(e-1)(x#1)
8) x—-5 , ' x -3 _
-12+7x - x x°—9x + 20
. b-x x-3 _ 5—x x—3 _
T ox%Tx+12  x*-4x-5x+20  x>-3x—-4x+12 x’-4x—5x+20
_ 5-x + x -8 _
x(x-3)-4(x-3) x(x—-4)-5(x—4)
5—x -3 _(5—x)(x—5)+(x—3)2_

TG4 G-9(E-8)  (x-8)(x-4)(x-5)
(x-38)-(x-5) _(x-8-x+5)(x-8+x-5)

(x—3)(x -4)(x-5) (x-38)(x-4)(x-5)

~ 2(2x-8) ~ 4(x-4) ~ 4

~(x-8)(x-4)(x-5) (x-3)(x-4)(x-5) (x-38)(x-5)
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Pewenue sauemnou xapmourxu 1

1 (m2+6—m4j 1+m _

m-1 ) 6-m?
_(m4—m2+6—m4)(1+m)_ (6—m2)(1+m) 1
 (m-1)(6-m*) (m-1)(m+1)(6-m?) m-1
g _2m__ 2 .(m+1_ 1 )~
"m’-4 mP-4'\2m-2 m-1)
2m 2 m+1-2 2m 4

mi-4 mi-4 2(m-1) (m-2)(m+2) (m-2)(m+2)
2(m - 2) 2

(m-2)(m+2) m+2

2

32 | mi+8m+16 _ (m’-16+32) (m+4)
m+4 m2+16 m+4 m?+16

3. (m—4+

3«2 3x x x -1
4. 3 5 . =
x-1 x-1 x-1 x+1

_3-2t 8x  (x-1) (x-1) 3-x%+3(x—1)+(x-1) _

x%-1 (x2~1) x x+1 (x-1)(x+1)
8- x*+8x-8+x°-2x+1 x+1 1
- (x-1)(x+1) _(x—l)(x+1)_x—1'

5.( 1, 8 .2 J(a2—4a+4)=
a-2 a*-4 a+?2

_ ~(a+2)+8+2(a-2) ~(a B 2)2 _ (a+2)(a-2)

(a+2)(a-2) a+2 —a-2.
(Zx Tx j 2¢-7 T(x+7)
6. +— = — =
x—7 x°-14x+49 ) x°-49 x -7

_ 2x(x—T)+Tx _ x*-49 T(2+7)  x(2x-14+7) ‘ (2=T)(x+7) B 7(x+7) _

(x—7)2 (22-7)  x-7 ( x—7)2 (2x-7) x=7
:x(x+7) T(x+7)  (x+7)(x-7)

- = =x+T,
x-T7 x~7 x-T7
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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+x’ 5 5
- (5-x)(5+x) 5+x B-x (5-x)(b+x) B+x b5-x

__(=x8)’ 5 5 _ 5 5 _g
—(5~x)(5+x) (5 +x) 5-x 5-x 5-x

8 8—n3.(2+ n’ j_ n® 4-n®

2+n n+2) n-2 n’+2n

_(2—n)(n2+2n+4). 4+2n+n") n? .(2—n)(2+n)
B 2+n ) n+2 n-2 n(n +2)

_ (2 - n)(n2+ on + 4)(n +2)
(2+ n)(4 +2n + n2)

2 1 2 3x
> [aw*m)(’“l) .

2 1 2 3x  2(x+l)+x-1 2 3x
= + x-1)——= =221 (x-1)-"Z=
[(x_1)2 (x—l)(x+l)J( ) x+1 (x-l)z(x+1) ( ) x+1
_2x+2+x-1 3x  3x+1-3x 1
B x+1 x+1 x+1  x+1

10.1+25 +2x.x_x—9=
x+2 x*-x-6 x-3) 2x+1 2(3-x)

+n=2-n+n=2.

_x-3+b5+2x(x+2) «x x-9
(2 -38)(x+2) 2x+1 2(x - 8)
_ (x+2)+22(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
Tx-38 2(x-8) 2(x-38) 2(x-38) > TAREAK

x2—x—6=x2—3x+2x—6=x(x—3)+2(x—3)=
=(x-3)(x+2).
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Pewenue 3anemnoil kapmouru 2

[ 2+a2) 1-2a +a®
1. |a+ .

1-a a+2

2 2 2
_a-a+2+a '(1 a) =a+2~(1—a)=1—a.

1-a a+2 a+2

g

1 .( 2 ___1_)._ B 1 . 2b

b1 p%1 \20-b"  2-b) b1 b1 b(2-D)

b 1 b(2-b) bbb (b)) b

S et e T oy AT Ea T Eg 1 pq°
-1 -1 2-b b1 b1 b1 (bH1)(b-1)  b-1

it

2
(b+3+ lsj'b-6b+9=

b-3 b2+ 9
p2-9+18 (b-3) (#+9ﬂb~®

= . = :b—g.
b-3 b2+ 9 b2+ 9

T-5m _4m gﬁ—16+9m—23_
m-4 m+4 4m m—-4
7-5m +9m - 23 4m - 16
= +m-4=
m-—4 m -
4(m -4
_4(m-4)

m-—4

m-4=4+m-4=m.

1 6 2
5. [3+a—9_az+3_aj (9 6a +a” )

e (- - 6-e) =3

( 3a_ 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) _

(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-6.
(a+6)(3a+16) a+6 a+6 a+6 a+6
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g (166 4-b) 4+b 4 16b+(4-b)° 4 4

. 5+ : - = . - =

16-0% 4+b) 4 4-b (4-b)(4+b) (b+4) 4-b
(160+16-8b+5°)-4 4 (b+4)’ 4 4 4 4

(4-6)(4+b) 4D (4-b)(4sb) 4-b 4-b 4-b

8. (a—l a®+1 a-1 ).a2+1_

a+1 a2—2a+1.a2—a+1 “a+l

=[a—1+(a+1)(a2—a+1)(a—1)} a+l (a—1+a+1j a+l

a+l (a_1)2(a2—a+1) 241 a1 a-1) a1
_ (a-1)%+(a+1)’ a+l _ad*-2a+1+a’+2a+1 _ 2(02”) 2
(a+1)(a-1) a*+1 (a—l)(a2+1) (a—l)(a2+1) a-1"

4 4 2 4x +1
9. 5= Ak -+ =
4 —x (x—Z) (2-—x) x+2

z( 44 j.(z—x)2+4x+1:
(2-x)(2+x) (2—x)2 2 x+2

_ 4(2-x)-
B (2—x)2(2+x) 2 x+2 2+x  x+42 x+2 x+2

10. a+4 : 9(11—1)_(22a~7)2 . 2 _
5(a-1) 3a+4 8a’+a-4 5(2-a)

—x)-4(2+x) (2-x)° el Ax dxdl  Axedxedd 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)(8a+4)(a-1) L2 _ Ba+4 2 _

5(a-1)5(a-2)(a+4) 5(2-a) 25(a-2) 5(a-2)
_3a+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).

TakK Kax
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Pewenue 3avemnoi xapmourxu 3

1 (x+5~x2). x+5

1+x 2y 2¢+1

9c+952+5—x2'(36+1)2 x+5

= : = (x+1)=x+1.
+x x +b x+5
9 (x+10 1 ) 5 10
T bx+25 x+5) x-5 x*-25
_x+10-5 5 10 _ x+5 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

(x-5)(x+5) (x-5)(x+5) x+5

2
3. (a—1+ 2 ): a+1

a+1) @+2a+1

=a2_1+2.(a+1)2 :(02*'1).(a+1)=a+1'

a+1 a’+1 a’+1

-a ~ 24 +_9 ._a 6a -1
a-5 a+5 a’-25 a-5
_ -6-24+6a-1  a a’-25 _ 5(a—5)+(a~5)(a+5) B
a->5 a5 a  a-b a+b -
2 8 -1 2
5. - + la” +4a+4)=
[a -2 4d’-4 a+ 2} ( )

22(a+2)—8—(a—2).(a+2)2:Q_—_-?)_(a_’_2)=a+2.

4.

5+a-5=a.

(a-2)(a+2) a-2
2m m m?-25 5(m+5)

6. +— : - =
m-5 m°-10m+25) 2m -9 m->5

( m-5)° 2m—9 m-5 (m-5)(2m-9)  m-5

=m(m+5)_5(m+5)=(m+5)(m—5)
m-5 m-5 m-5

_ m(2(m-5)+1) (m-5)(m+5) 5(m+5) m(2m-9)(m+5) 5(m+5)

=m+5.
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( 8a a—2) a a

7. | 54—+ . - =

a‘*-4 a+2) a+2 a-2
3 8a+(a—2)2. a  a _Ba+a’~4a+4 a  a _
—(a—2)(a+2) (a+2) a-2 (a-2)(a+2) (a+2) a-2

(a+ 2)2a a a a

- = - =0.
(a—~2)(a+2)2 a-2 a-2 a-2

g [m*+2_8m'-8 4m+4 ) 1
lm+l w1 TmPimel) m

:(erz_8(m+1)(m~1)(m2+m+1)]._1_=

m+1 (m - 1)(m2+ m + 1)4(m + 1)

-m

_(m+2_, 1 _(m+2-2m-2) 1
m+1 m m+1 m  m+

1
m m+1"

b

9(1—b)2' 11 ) 2
T2 (b-1)7 1-0* 1+b

BN S W 2
2 (b-1)7 (b-1)(b+1) | 1+b

_ (-1 b+14b-1 2 1 2 1

2 (b-1)(b+1) 1+6 146 1406 1+b

10 4 __a+1 152 -12 2 _
“\ba’+a-4 9(Ba-4)) a+7 a+1

86-(a+1)’ 3(5a-4) 2 _ (6+a+1)(6-a-1) 2

9(5a~-4)(a+1) a+7 a+l 3(a+1)(a+7) a+l

_(a+7)(5-a) 2 5-a 2 _5-a-6 _—(a+l)
" 3(a+1)(a+7) a+l 3(a+l) a+l  a+l  a+l

1,

rTak Kak ba’+a—-4=5a>+5a-4a-4 =
=ba(a+1)-4(a+1)=(a+1)(ba—-4).
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Pewenue 3avemnoi xapmouru 4

1 x+3—x2 Lx+3 _ xPrx+3-2" 1-2"  (x+3)(1-x)(l+x) _ -
: x+1 ) 1-a% x+1 x+3 (x+1)(x+3) - )
2 x+4 1 Lx+1 + 2
"\8x+3 x+1)° 3  x-1
_x4-8 38 2 1 . 2 ox-1+2 1
C3(x+1) (x41) xP-1 x4l (ax#l)(x-1)  (x+l)(x-1)  x-1
3. (a_9+ 8 .a2+4a+4_
) a+?2 a®rda
2_ 2 (a*+4
_a 4+8'(a0+2) =(9 )-(a+2):a+2.
a+2 a’+ 4 a’+4
4 bm — 21 m 'm+3 m—-3:
T om?-9 m?-9 m m+3

_ 5m—21+m+3+m—3_5m—21+m+3+(m—3)2_

m*-9 m’-9 m+3 (m +38)(m - 3)
_ bm-214m+3+m*~6m+9 _ 6m-18+m>-6m+9 _  m’-9 1
(m+3)(m-3) (m+3)(m-3) a (m+3)(m-3) B

5.( LI 22a + “11j-(a2+2a+1):

a+l1l a°-1 a-

a~|—1)2

4(a-1)+2a-(a+1) _ 5(a-1) (asl} = 5(a
(a+1)(a-1) ( M(a+1)(a—1)( +1) =5(a+1).

3a 10a a’*-16  4(a+4)
6. +— : + =
a-4 a°-8a+16) 3a-2 4-a

_ a(3(a-4)+10) (a-4)(a+4) 4(at4) _a(3a-2)(atd) 4(a+4)

(a—4)2 (3a-2) a—4 (a—4)(3a-2) a—4
:Mu)_:a+4.
a—-4
126 3-b). 3+b 3 _ 126+(3-b) 3 3
'(9—b2 3+b)' 3  3-b (3-b)(8+b) (3+h) 3-b

C9-6b+b’120 3 3 (3+b)*3 3 3 3
"~ (8-b)(3+b) 3+b 3—b—(3_b)(3+b)2 3-b 3-b 3-b
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8 1 + 1 . 1+3a 2+6a _
"12-6a 27¢°-1"1+3a+9d® a
1 1 (1 + 3a + 9a2) 2(1 + 3a)
—_ + . - =
2(1-3a) (3a-1) (9a%+3a+1)(1+3a) a

:( 1 1 J.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
9. 2 +1 x2 1 . x2 _
x—-1 1+x (x—l) 1-x

_ 2 +1—x2_ L x B
x-1 1+ (x~1)2 (x-1)(x+1)
2 +(1—x)(1+x).x+1+x(x-1) _ 2 l4x x+lixi-x

T ox-1 1+x2 (x—l)z(x+1) Cx-1 1+x? (T-x)(x+l)

R £ 2 1 1
Cx-1 (1_x)(1+x2)_x—1 x-1 x-1"

3a -1 9q 15a%- 60a 5
10. | — == : + =
a‘~-4 3a“+b5a-2 12a + 1 1-3a

_ 3a -1 9a 15a(a®-4) 5
_((a-2)(a+2)_(3a—1)(a+2)j' 12a+1 1-8a

(3a - 1)2— 9a(a - 2) . 15a(a - 2)(a + 2) N 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
_ (12a +1)-15a 5 15a 5  5(8a-1)

=5,

+ = - =
(3¢ -1)(12a+1) 1-3a 3a-1 3a-1 3a -1

Tak Kaxk 3a° +5a-2=8a2+6a-a-2=
=3a(a+2)-(a+2)=(a+2)(3a-1).
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Pewenue 3awemnoi kapmouxu 5
(2a - b) . b
a-b b-a
_(2a-b)-v® (20-b+b)(2a-b-b) 2a-2(a-b)
B a-b B a-b B a-b oo

1.

3, .3 2 3 2 3
2. x+y2+3xy y2+ 3xy-;y '
(x-y) (y-x) 20y-x-y

_ 2yt 8af-yt-8x%y - y®  xP-3xy+8ay’y (x-y)
(x-v) (x-y) (x-y)
a® _ 3a®+ 81 _
a-3 a®-9
a’(a+3)-3a°-81 a*1+3a°-34°-81
(a+3)(a-3) (a +3)(a-3)

2 2
- “:2“_21 _(e :2)_(‘; ) o,

=x-y.

4 a—1+a+1+5a3—1_
"2a+2 3-3a 3a%-3

_8(a-1)"-2(a+1)"+2(56°-1) _ 30 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) 104+1
~ 6(a+1)(a-1) 6(a+1)(a-1)  6(a+l)(a-1) 6
5 a’-bec 3b-a | a+2c a®-be 3b-a a+2c _

" P—abibo-ac 2-2a Ba-3c (a—b)(a—c)_Z(a—b)+3(a—c)
6(a2—bc)—3(3b—a)(a—c)+2(a+2c)(a—b) _

6(a-b)(a-c)
_ 6a’—6bc—9ab+3a’+9bc-8ac+2a’+4ac—2ab—4cb _ 1la’-be-1labrac _
B 6(a-b)(a—c) 6(a-b)(a—c)

_ lla®~1lab-be+ac _ 1la(a-b)+c(a-b) _(a-b)(lla+c) _ 1late
6(a-b)(a—c) 6(a-b)(a—c) 6(a-b)(a—c) 6(a—c)’
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6 =2 [ _x x4 2 )
'(2x+4)2. 2 -4 2x°-8 x%+2x

x-2 L _
_.4(x+2)2. 2(x - 2) 2(x2-4) x(x+2) |
x -2 .x(x+2)x—x(x2+4)—4(x—2)
4(x + 2)2 ) 2x(x - 2)(x + 2)

x-2 x4+ 2x"-x®-4x-4x+8
s(x+2) 2x(x-2)(x+2)

_ . x-2 .Zx(x—2)(x+2): (x-2)x(x-2) __=x
4(x+2)2 8-8x+2x2 2-2(x—2)2(x+2) 4(x+2)

7 1.( a +4a2b—ab2+ b’ j_ 3ab
(

a-b b-d® a’+ ab + b* a—b)2=
. a(a®+ab+b’)-dab +ab’+ b7 (a-b)  gap
N (a—b)(a2+ ab+b2) (a—b)2 -
(a—b)(a2+ab+b2) 3ab ad-ps 3ab

-1 - - -
a®+a®b+ab®-da’b+ab’ +ab’-b*  (a-b)  (a-b)’ (a-bY

_d*-b’-3ab(a-b) (a- by 1
(a-b) (a-b)

2a — 3b a-"Tb 23a — 29b 15a — 21b
8. -2+ | = o =
a-"Tb 2a — 3b a®+ 8ab + 16b a’+ 4ab

_ (2a-3b)"-2(a-7b)(2a-3b)+(a-7b)" (28a-20b 15a-21b | _
B (a-Tb)(2a-3b) (a+ab)® a(a+4b) |
_ (2a-8b-a+7b)" 23a°- 29ab — (15a - 21b)(a + 4b) _
(a - 70)(2a - 3b) a(a + 4b)°
(a +4b)"(8a%~ 68ab + 846%) 4
= 5 =—, TaK Kak
(a -70)(2a - 3b)a(a +4b)" @
8a® - 68ab + 84b” = 4(2a” - 17ab + 215° )
u (a-7b)(2a-3b)=23a® - 17ab+210".
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) ab + cd + ac + bd + ad + be
(a+c)(b-c) (a+b)(c-b) (a+b)(a+c)

(ab +cd)(a +b) - (ac+bd)(a+c)+(ad +bc)(b - c) _

(a+c)(b-c)(a+bd)

_ a’b+acd+ab®+cdb—a’c~bda-ac’~bde+adb+b’c —ade ~bc?

- (a+c)(a+b)b-c)

:(ab—ac+cb—c2)(a+b) :(a+c)(b—c):1

(a+c)(b-c)(a+b) (a+c)(b-c)

3-a a-2"| 38a+1 3a%- 5a - 2

10, 2 +a+3.[9(a—2)_ (2a - 9)? Jz

~2 a+3 9(a-2-(2a-9)"

a-3 a-2° (3a +1)(a-2)

__ "2  a+3 (3a +1)(a - 2)

a-3 a-2 (3(a-2)+(2a-9))(3(a-2)-(2a-9))
-2 (a+38)(8a+1) -2 3a+1 _

a-3 5(a-3)(a+3) a-3 5(a-8)
_-10+8a+1 3(a-3) 3

"~ 5(a-3) 5(a-3) 5

rag Kax 3a° -5a-2=8a>-6a+a-2=
=3a(a-2)+(a-2)=(a-2)(3a+1).
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Pewenue savemnoi xapmourxu 6

L (3a~—2b)2+ 9a® _
" b-3a 3a-b

(3a-20)"-9a®  (3a-2b-3a)(3a—2b+3a) -2b(3a-b)-2

b-3a b-3a b-3a
o 12bc*+b° 6% +5c" 3¢c® _
T (b-2e)  (20-b)  4bc-4-b”
_ 12beh b -6be-5c -3¢" _ bi-6b%e+12bc’-8c" _ (0-2¢f _, o
(b-2¢)° (b-2¢)° (b-2¢)° ’

4b.

4+10x+25x"  4-10x+25x" _ 8-125x°~(8+125x) _ -250%°
2+5x 2-5x  (2+5x)(2-5x)  (2+5x)(2-5x)"

(2y +382)" (2y-32)" (2y+82)°-(2y-32)° _
2y — 3z 2y + 3z (2y - 32)(2y + 32)
_ (2y+3z~2y+3z)((2y+3z)2+(2y+32)(2y—3z)+(2y—3z)2)
(2y-32)(2y +32)
~ 62(12y°+ 92°) _ 182(4y2+ 82"}
(2y - 32)(2y +32) (2y —3z)(2y + 32)

s 11 4 d(ctd)re(ctd)ded  (e-d)}  c-d
D ed ded A-d®  cd(e-d)(ctd)  cd(c-d)(c+d)  cd(ct+d)

6 i z x+y+5z _
T y-5z x*+2xy xy-10yz - bxz + 2y’

1 z x+y+bz _ x2+2xy—yz+52° —x% —xy—bzx _
T y-5z x(x+2y)_(x+2y)(y—5z) B x(x+2y)(y-52) -
_xy-yz-b2-bzx  (x-2)(y-52)  x-=z
x(x+2y)(y-52) x(x+2y)(y-52z) x(x+2y)
P49 b 3 .(3b+g)2 ~ b(b2+9)+b2(3—b)+9(3+b) b%(3-b)
) (27—31)2 ' 3b+9 b2—3bj' 320 3(3-b)(3+b)b ' 9(b+3)’ B

_ Bobs3Pbh2re00 bY(3-b) _ B(D60Jb(30)
30(3-0)(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 2)(x—5y+2+ x+yj=
x“=2xy x"—4xy +4y x+y x — by
~ (2x+5y)(x—2y)—9yx (x-By ) +2(x+y)(x-5y)+(x+y)
- x(x-2y) . (x+y)(x-5y) B
_ 2x%+ay-10y°-9xy (x- sy+aty) (x —4xy—5y2) (2x-4y)"
w2l (E)Ew) ae) ()

_ 2(x +y)(x -5y )4(x - Zy) _ §
x(x-2) (x+y)(x-5y) «

l-xy
9. [[ x+1)’ y+1 ] (x+1 (y+1) J ] (x+y)(y+1)

_ 2(y+1)’~y x+12 (y+1) —y(x+1)? +1]. lay
(x+1P(y+1) " (x+1)(y+1) (x+y)(y+1)
[ty =t)  afen) ) ey
(x+1)2( y+1)2 Y42y -yx-2xy-y (ery)(y41)
(o2 (x—y) ) Ty (mepr2ay ) lay
)y j (x+y)(y+1) ( 1-ay 1) (x+y)(y+1)
_xty+2oytloxy  l-xy  xdytay+l (x+1)(y+1) _x+l
1-xy (x+y)(y+1)  (x+y)(y+1) (x+y)(y+1) x+y
1 5 2x -2 x -1 x-10
10. (x+1+x x4 x- 4)'2x 1 2(4-x)
_x-4+5+2(xc+1)(x-1) x- x—-10
(x+1)(x - 4) o 1+2(x i
_((x+1)+2 x+1)(x-1))(x-1) + x-10 _
(x+1)(x-4)(2x - 1) 2(x - 4)

:(x+1)(1+2x 2)(x- 1)+ x—10 :(2x—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) _ L5

Td 2(xd) | 2(x-d)  2(xd)  2(x-q) 0 TEX RAK

x*-8x-4 =x’-4x+x-4 = x(x—-4)+(x-4) = (x—4)(x+1).
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Pewenue 3awvemnou xapmourku 7

(3a-0)°  5°-9ab® _ 21a°-27a’b+9ab’~b*+b*-9ab® _ 27a’(a-b)
a-b b—a a—b - a—b

= 2742

a*+5a  50-3a  131+2a _
a’-~18a +81 18a-8l1-a” (9-gq)

a®+5a+50-3a-131-2a _ a*-81 _(a+9)(a-9) a+9
(a-9) (a-9)* (a-9) a-9

g _ad-bc  _ad+be _ (ad-bc)(c~d)+(ad+bec)(ct+d) _

2cd(c+d)  2cd(c-d) 2cd(c+d)(c-d)
_ade-bc*-ad®+bed+ade+be*+ad®+vbed  2bed +2ade _ a+b
2cd(c+d)(c-d)  2cd(c+d)(c-d)  (ct+d)(c-d)’

(5v + 2t)° , (o= 2ty (50 +2t)°+ (5o - 2t)°
bv - 2t suo+2t  (5v-2t)(50+2t)

B (5u+2t+5v—2t)((5v+2t)2— (5v+2t)(5v—2t)+(5v—2t)2)
B (5v-2t)(5v+2t)

10v (25vz+20vt+4t2—25v2+4t2+25v2—200t+4t2) 10u(25v2+12t2)

(5v-2t) (5v+2t) (5v-2t)(5v+2t)"

4b +2b+1+2b—1_24b—8b2—8b—2+12b2—12b+3_
4*°-1 3-6b 4b+2 6(2b +1)(26-1)

_ 4+ 4bel (26+1)° 2 +1
6(20+1)(20-1) 6(20+1)(26-1) 6(26-1)

6 ¢+ 6b + 2 b _
" ac + 2bc — 6ab - 3a®>  a’+2ab  ac - 3a®
c+6b 2b b a(c+6b)+2b(c—3a)-b(a+2b)
= + - = =
(a+2b)(c-3a) a(a+2b) afc-3a) a(a+2b)(c—3a)
_ ac+6ba+2bc—6ab-ba-20"  (c-b)(a+20) _  c-b
a a(a+2b)(c—3a) a(a+2b)(c-3a) B a(c—Sa)'
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7 tz(x—y)(y—z)+y2(z—t)(x-—t):
" (x-y)(x-t)+ 2P (y~2)(z-t)

z
~ tz(xy -y xz +yz) + yz(zx— tx — 2t + tz)

zz(xz— yx —tx + yt) + xz(yz - 2= ty -+ zt)

_ izxy - tzyz— t2xz + t?'yz + yzzx - yztx - y?‘zt + y2t2 _
- 2,2
z

2%’ - 2Pyx — 2Ptx + 2yt + xyz - 2222 Pty + xPet

_txy (t—y)*zx(tz“yz )+tyz(t—y) (t—y)(txy—zx(t+y)+tyz)

_xyz(x—z)+x2t(x—z)—ty(xZ—ZZ} (x-2)(xyz+xzt—ty(x+2))

_(t-y)(txy —ext —zxy + tyz)  t-y
(2 - 2)(xyz + xzt - tyx — tyz) z-x

8 4a a ‘a—b2_3 .3
’ (a-b)? a*-d° a+b a®-b* | aS-p®

a(4(a2+ab+b2)—(a—b)2)(a—b)2_ 3 ].aﬁ—b‘i
b2

(a——b)S(a2+ ab+b2)(a+b)2 a®-

a(4a’+ dab + 4b°- a’+ 2ab - b*) 3 J 45— b0

(a—b)(a2+ ab+l)2)(a+l))2 e 30°
B 3a(a+b)2 3 a0t
(a-b)(a*+ab+b”)(a+b) a’-b | 3

_ 3a 3 | a%-%® _
(a—b)(a2+ab+b2) a?-p? 3p2

saa o) at-ap— ) (w-8)(a"0?)

(a-b)(a*+ab+b%)(a +b) 3b° -
B —3b2(a3+ ba)(a3— b3) ~ -(a +b)(a2— ab + bz) ~
B (a3— b3)(a+b)3(y2 a a+b B

=—a’+ab-b>.
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2._
9, | X—2¥ 2y2—x2+2xy -§+2y +6xy 1_
3xy + 6y x°— 2xy 3xy

~ (x - 2y)(1 - x(3xy + 6y2)) (x+2y) N 6xy®—1
h 3y (x + 2y) x(x - 2y) 3xy

_1-3x%y - 6y’x N 6xy’~1
3yx 3xy

1= 3x%y — 6y°x + 6xy°— 1 _ -3x%y _
3xy 3xy

X.

10, 0+7.[9a+2) (2a-1)° ) 2 _
"a+2°| 3a+13 3a%+19a + 26 a+1

a+7 9a+2)]—(2a-1° 2
a+2  (3a+13)(a+2) a+1
_a+7 (8a +13)(a +2) 2
“a+2 (3(a+2)+(2a-1))(3(a+2)-(2a-1)) a+1
_(@+7)(8a+18) 2 3a+13-10 3a+3 3

5(a+1)(a+7) a+1  B(a+1l) 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 3auemnoi xapmouxu 8

18 3 M2 a1 2
1. (5x-1) L TlHlsx 1250752 15x-141-15x _ 254 (62-3) _ 9552,
5x-3 3-5x 5x-3 5x—3
x%+ 50 2x? 25x —x3- 50 + 2x%+ 25x
- 2 + ) + ) = 3 =
10x - x°-25  (x-5)" (5-x) (x -5)
B x2(2 -x)-25(2-x) 3 (x -5)(x + 5)(2 -x) (x+ 5)(2 - x)
(x-5) (x-5) x-5

9m?—12mn + 16n2 9m?+ 12mn + 16n®

3. + =

3m — 4n 3m + 4n
_ 27Tm+ 64n®+ 2Tm®- 64n®  54m®
" (3m-4n)(3m+4n)  9m2-16n®’
4 (o= q)* L (- v)’ _(4v—q)'+(4g-v) _
" o4g-v 4v - q (4g - v)(4v - q)

_ (4v - g +4q - v)((4v - q)z— (4v - q)(4g —v) + (49 - v)z)
(4g - v)(4v - q)

B (3v+3q)(1602—-80q+q2—16vq+4q2+4v2—qv+16q2—80q+v2)

(4¢-v)(4v-q)
9(v+ q)(7v2— 1lvg + 7q2)
- (4g - v)(4v - q)

2a+3c _ 2b-3a 6a’-be _ 2a+3c _ 2b-3a
" da+2 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) B 6(2a + c)(3a + b) a

_ 18a%+27ca+6ab+9bc—8ab—4bc+ 12a°+6ac+36a°—6bc _

B 6(2a + ¢)(3a + b) B

_ 66a°+33ac—2ab-bc _ 33a(2a+c)-b(2a+c) (2a+c)(33a-b)

~ 6(2a+c)(3a+b)  6(2a+c)(3a+b)  6(2a+c)(3a+d)
33a-b

 6(3a+b)’
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(b—c)2 (a—c)2 (a—b)2 3 (b—-c)3+(c—a)3+(a—b)3 3
O @oea) Tano) (ca)oe)  (ab)(-o)e-a)
~(b ct+e— a)(( e)’ (b~ c)(c—a)+(e—a)2)+(a—b)3 _
(a-b)(b~c)(c-a)
(b—a)(b2'—21‘)c+c":—bc+c2+ab—ac+c2~2ac+az)—(b—a)3
o=
~ (b—a)(b2—3bc+ab—3ac+3cz+a2—b2+2ab—a2) ~ (b—a)(Sab—3bc—3ac+3c2) _
(a-b)(b—c)(c-a) — (a-b)(b=c)(c-a)
_ (b-a)(3b(a-c)-8c(a-c)) _ 3(b—a)(a-c)(b-c) _3
(a-b)(b=c)(c-a) (a-b)(b-c)(c-a)

7. ( 428 2 ).(2—2)2_2(33‘4)=
(z+2)° £°+8 z+2 2+8

2 (4(2*- 2z+4)-(2+2) (z42) 2(-4)
(z+2)°(2-22+4)  (2-2) 2'+8

z3(4z2—82+16—22—4z—4) 2(33—4) B 323(3_2)2 2(z3—4)

(#+8)(z—2)F 8 (f+8)2-2) S8

_82°-2%+8 +8
2+ 8 2+8

8 x + 4y _ 1 . 4dy-x

| 16a? 1 8x(x+4y) " (8x + 4y -
iyx + 4y+Tx + (e~ 4J) ( )
3 (x+ay)(4y-x) (x—4y)2 .(3x+4y)2 3
16x” +(4y+7x)(4y—x) (x—4y)2+8x(x+4y) 4y—x

3 (x+4y)(4y-x) (35—4y)2 (3x+4y)2 3
T | 1642 +16y% +24xy-Tx?  x*-8xy+16y° +8x7 +32xy dy-x
[ 16y*-x®  x®-8xy+16y° (Bx+ay)’
= e

(3x+4y)2 (3x+4y )2

_ 16y2—x%2—x*+8xy -16y> ' (3x+4y)2 _ 2x(4y-x) _ oy
(3x+4y)2 4y—x 4y—x ’
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9.

10.

y+1 N x+y y?

XPxi2xy-y+y’  xy-x+yi-2y+l (x+y)(y-1)(x+y-1) -

y+1 + x+Yy y2

T (xry)(zry) x(y-1)r(y-17 (xrp)(y-1)(xz+y-1)

_ y+1 x+y y2

TG (1) (p-D(xty-1) (x+y)(y-1)(z+y-1)

3 (y+1)(y—1)+(x+y)2—y2 -l 2ay vyt -yt

T (x+y)(p-1)(x+y-1)  (x+y)(y-1)(x+y-1) B

_ 2+ 2xy+y°-1 _ (y+x)2~1 _
(x+y)(y-1)(x+y-1) (x+y)(y-1)(x+y-1)
(y+x+1)(y+x-1)  yex+l

T ) (y-)(yra-1) (xry)(y-1)

1 + x+11 . x-4 9 _
(x-1) 22— 8x%-6x+8 | 22%+x -6 8+ 2x—x?
a) 2* —8x" —6x+8=(x"+8)-3x (x+2) =
x2—2x+4)~3x(x+2)=

(
(xz—5x+4)=(x+2)((x2—4x)—(x—4))=

6) 8+2x—x" =4-x"+4+2x=(2-x)(2+x)+2(2+x)=
=(2+x)(4-x);

B) 262 +x-6=2x% +4x-3x -6 =
=2x (x+2)-3(x+2)=(x+2)(2x-3).

1 x+11 x—4 9

- (x-1)° * (x+2)(x-4)(z-1) ‘ ((x+2)(2x—3) B (2+x)(4—x))
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1 x+11 (x- 4) +9(2x-3)
(x-1) TG 2)(x-4)(x-1)  (xr2)(2x B)(x-4)
1 x+11 (x+2)(2x 3)(x- 4)
-(x~1) (x+2)(x 4)(x- 1) x*-8x+16+18x-27
_ 1, (znx-3) 1 (x+11)(2x-3)
(x=1)"  (x-1)(*+10x-11)  (x-1)’ T E D) (e (z1)
1 2x-3  1+2x-3 2(x-1) 2

TG (1P (w-1f (w1 T
rak Kak x> +10x—11=x2+11lx-x-11=
o (x+11) = (x+11) = (x+11) (x - 1).
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