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Iocenwaemen namamu
Jacayrcennvtx yuumeneli Poecuu:

Bopuca I'epmanosuia 3usa
Hocugpa Axosresusa Bepebeiiwura
Aporna Pysumosuua Maiiseauca
Taucuu Heanosnsvi Kypcuws
Baafumupa Jleorudosurna Havuna

IIpennciosue

IIpepgnaraemasa cepuA KHAT afPeCOBAHA ITHPOKOMY KPYTY VYALIHXCH
CpeAHHX UIKOJ, KJIACCOB H IOKOJA € YLAYONeHHEIM H3YIeHHEeM
MATEMATHEH, A0HTYPHEHTOB, CTYACHTOB IeNAarOrHYecKUX BY30B,
yauTe e,

Hiursa MoMXHEO HCTIONB30BaTh KAk CAMOCTOATeIsHEe yuelrsle ocobmns
(caMoyumrenn), RAK 33ZAYHHKM TO JaHHOH TemMe W Kak cOOPHUKYK
EUJAKTHYeCKHX MaTepHanos. Kampada wHura cHaGeKeHa ITPOrpaMmMoit
JJIEKTHBHOI'O Kypca.

JLAS VYAImEUXCeH MOMKHO TPEeIKHTE CIeIYIOMYVIO ¢XeMy pabGoThL:
LEPOYHTAR BCTYILIEHEE H PACCMOTPER KPHMEPSI PEIICHUA, CAMOCTOH-

TeNLHO PEIUATE TPeHHPOBOYELIe PaloThl, 3aTeM HOCMOTPETS PEILICHH
¥, OCMBICAUB ¥X, DOHpoGOoBaTh PEIUHTS IIPOBEPOYHEIe PABoThi, Hpo-
BEpAS HX DPEIeHUS 10 KHUTe ¥ T.4.

KHUrE DOAHOCTRI0 HOAXOAAT AN CAMOCTOATENLHOTO OBIaAe A ok
HAA HHOH TeMoll M paccuuTaskl HA NOCHeOBATENLHOE 0OyUeHMe OT
HadajbHOT'O YPOBHA A0 YPOBHHA, HeoOXoZumoro abuTypueHTaM,

Jlna yqpTeneil 5TH KAUTY EPEIOCTABISIOT ITAPOKNH BRIOOD IpHEMOB
# MeTomoR paboTEHI:

910 MOTYT GHITH AATANUA VIAN[MMCA AT CAMOCTOATENRRON padbornl
C HOCHEAVIONIHM KOHTPOJIeM YUHTemd.

BoaMoXKHO HCHONB30BAHME KHUTH KAaXK BaJaYHHUKS XZAA PaloThl
B KJacce H A8 JOMAIIHEX 3aFaEui.

OTu nocobHA HISANBHO TOZXONAT B KAYECTBE MATEPHANA JMJIA
IFOBTODEHNA NApPANNeIbHO MBYUEHNIO ADYTHX TeM B IOIKOJE.

Iloafop MarepHMana IO3BOAAeT cyitecTBenuo muddepeHNEPOBATE
YDOBeHE TpeSoBaHHE K yuammMcsa OIPH IPOBEIeHHY KOHTPOJBHBIX
# 3aveTHRIX pafor,

VpoBeHb CIOMHOCTH W 00BeM MaTepuasia B KHUTAX CepHH, Hesy-
CJEOBHO, HSGHTO‘IGH, H YIHTeJb: JOoJMeH CaM BblﬁHpaTb CHOOEHOCTE
H oObem MATEPHAJA B COOTBETCTBHH ¢ BOSMOXKHOCTAMH YVIAIIAXCH
H 3afaTaMi, CTOSMMMY Hepel HuMI.

A, X, HlaxmeitcTep



IIporpaMmma aNeKTHEHOTO Kypca naa ydamuxca 7-8 kaaccon
(25 ypoxos).

Ne Ne Hazepaawe TemMm
yporoB | B ckofkaxX yrazaHel HOMepa 385aHEI

1-4 AnrefpanyeckEre BHPAMEHNT

H geHerBua Hajg HAMH (¢Tp. 5—25)

IIpaxTuxyns 1, 2, 8, 4.

Tpeuuposoubie paborsr 1, 2 (o0 BEIGOPY IpenoAaBaATEAH).
Tpeanpopoyuan pabora 3 (2, 8, 12, 14, 16).

IIporepounas pabora 1 (3, 6, 8, 10).

5-9 Paznoxenue Ha MEO:HTENH (eTp. 26— 39)

IlpaxTHEYMEL 5, 6.

Tpenuporounas pabora d (1(1, 3,5, 7. 8} 2(3, 6, 8)).
IlpaxTueym 7.

Tpernporouynan pabora & (1(2, 5); 2(2, 4); 3(3, 4, 5); 4(4. 6)).
IIpoeepounas paBora 2 (1(4, 5, 6); 2(1, 5}; 3(4, 6)).

10-17 | Hefictena ¢ gpobama {crp. 40— 79)

IIparrrrym 8,

Tpeuuposounad pabora 6 (1(3, 5); 24, 6)).
Tperuporounan paGora 7 (uo selbopy TperoxaraTens).
IIpaxTurym 9.

Tpenupopounas paGora 8 (2, 4, 8, 10}

IlpaxTxym 10.

Tpesnpopoanas pabora 9 (1, 6, 9, 103

Tpernpopounrle paGora 10, (mo BEIGoOPY IpeNomaBaTeNA).
IlpaxTexkym 11.

Tperpposounan patiora 12 (11, 4); 2¢3); 3(4, 5}; 4(2, 6)).
Tpernpoeounas pabora 13 (1¢4, 7, 8); 2(4, 8}; 3¢1, 5, 8)).
Hpaxturym 12,

Tpearpopounas padora 14 (1, 4, 7, 10}

18-25 | Pemmenne Goace caomumx npavepor (crp. 80— 118)
Hpakrakym 13,

TpeHupoBOYHEIE KaDTOURE:

24,83 3{(1,6,7) 4(2,5,8); 6(3,8,105 7(1,6,9 10
Baqe'rﬂme Rﬂ.pTO‘IEH.:

1(2,5,9; 3(2,10); 7(,86); 82,3, 7, 8).

TIporpamMuma paspafoTaHa N0 MATEPHAJAM KHHIH H ATDOGHDOBAHA HA
HpaARTHKE 3acnyxerawM yudrenenm Pd B, B, Murnmwuenm.



Anrebpanyeckmne
BbIPaXEHUs N NeENCTBUS
Had, HAMU

Onpenenenne 1

HJuenoesvim suipaiceHUeMm HA3BLBACMCA coFUHeHUe YUCeN 3HA-
Kamu Oelicmauit u cxodxamu.

Ecau, cobrwdas npunamotilt nopador, 6binoAHUMb YKASAHHLE
detlicmeusn, mo NOAYUUMCA LUCAO. SMO HUCAO HA3LIBAEMCA
NUCROGHLM 3HAYCHUEM MO0 UUCA0B020 SLIPANEHUR.

83 9 7
IIpumep 1. 130 +2,4- (— - —) — eCThL YHCJ0BOE BRHIPaiKEHHe,

a umnciao 0,9 — zHaueHWe YUCAOBOIO BEIPAKEHIH,

Onpenenenne 2
Anzedpauveckum svipanenuem Hasvieaemces coefunerue
wucen u 6yxe sHarwamu Oeficmeuil u crofrxamu,
a
Ipamep 2. 2a - 3 (a + 3) —4 — anreGpamdecKoe BBEIPAKEHUE.

Ecau BmecTo OYKBSI NOACTABHTE YHCAO H BEIYHCAHTE 3HAYE-
HHE YHCJOBOTO BEIPAMEHHA, MOJYUYNBIICTrOCH UPH 3TOM,

TO 3HAYEHHE YHCHOBOTO BHIPAKEHHUS M eCThL 3HAUEHHE
aare0papdyecKoro BRIPAKEHHSI ODPH JAHHOM 3HAUEHWN OVKB.

B upumepe 2 oyers a4 = 3, Toraa 2'3~§~'(3+3)—~4 =4, 7T, 8
ecii @ =3, T0 —4 — 3HAYEHHe ANTEOPANUECKOrO BLIPATKEHUA.



6 AnrefpadvecKue BEIDAKECHWA H JefcTBHA man HAMH

Hpaxmuxyn 1

1. Tano BeIpaxkenue 2a —3a (4 - a) +15.
BonryucanTe ero 3HaYeHHe IPH:
a) a=-1;
6) a=05.
Pemerne. a) Ilyers a = -1 , Torga
2.(-1)-8-(-1)}(4-(-1))+15=-2+3-5+15 = 28,
6) Ilyete @ = 0,5 , Torya
2-0,5—3-0,5-(4-0,5)+15 =
=1-1,5-8,5+15 =16 - 5,25 =10,75.

2. BorupciuTe 3HAYCHHE ANreOpAadecKEX BRIPAMKeHHi:
a) (p+086)(p-086). lpu p=02
Pentenwe, Ipu p = 0,2 nmeem
(0,2 + 0,6) . (0,2 - 0,6) =0,8- (—0,4) =-0,32.
Hrax, -0,32 — suagenge anrefparyecKoro BRIPAMKEHIA
opum p =02,

2 2 1
6) k+§(k—§). Tipw k==
Pemnenne. Ilpu & =% uMeemM

— + —
6 3
HO 3AO0HCBIBATE 3TO MOMHO HHaAYE, rojjarad
f(k)=E +§ (k - %) , rge f(k) — oBosHauenwue

anredpanvyecKoOTe BRIPDAKEHU, B KOTODOM
HCHOIL30BaHA OVEBaA K ;

L1 o4
9 9

1
! (E) — 3HAYEHAe AXre0pamyecKOTo BHIPAKeHHA

1
P k—g.



TIpaxrakym 1 7

B) 2x+3y -5. Ilpm xz—%; y=-=.

Pemerne. IlIpn x = —%; y= —% HMEEM

1 1
2-(-§)+3-(—§)—5_—1-1-5_—7.

SaIMCATE 9TO MOMHO TOME HHAYe: TAK KaK 3/(eChb JBe
Gyreel (epeMenHbIe), TO

C _ PR ) P
f(x;5y)=2x+3y 5,3Haqm-,f( 5 3) 7.

3necy fx; y) — oboszuaveHe anrebpaudecKoro BHpaxe-
HHS, B KOTOPOM HCIOAb30OBAHE OSYKBHR X U ¥.

r) fxsy)=24"~8y". Mpu x=-1; y=2.

Pemenne. IIpun x = -1, Y =2 mMeeM
f(-12)=2.(-1)"-3.27 =2.1-12=-10.

f (-1; 2) = ~-10 — spavenue ANrebGPaUYECKOr0 BhIPAKEHEHA
opu x=-1u y=2.

z) f(x)=2x - x*)-(x+3). lpu x=3.

Pemierne. {Ipx x =3 noaydum
F(8)=(2-3-3%)(3+8)=(6-9) 6 =-18,

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

@) f(t)=(@+3)¢-20t+2). IIpn ¢ =-1.

Pemrerue. Ilpu ¢t =-1
f-D)=(-1+3)(-1-2)(-1+2)=2.(-3)-1=-6,

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



3 AnrefpanuecKkye BEIpAKeEHA H AeHCTBHA HAA HAMA

T penupoeounas paboma 1

1. armo emparenne 3b—2b(3-b)+12.
BriuwcnuTe ero zHadeHHe IIpH:

a) b=-2;6) b=15; B) b=~%.

2. BriupciuTe 3HaveHNe anrefpamdeckiy BRIPAKEHMH:

a) (26-0,3) (26 +0,3)+0, 9% mpu & = -0, 4;
4 {3

0) ”3(1‘%) npa t =10, 25;

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

r) 8x -4y +5 upnm leg, y=-2+3

n 422—51;2 npu z2=-1,5, y=14.



Tpenuposounana pabora 1 O

Pewenue mpenupogounoii pabomut 1

1. Mano snipaskenue 3b—2b (83 -b)+12. Obosgauaum »T0
seipaxenme f(b)=8b-26(3-5)+12.
a) BeiunecnuM ero sHaveEme upy b= -2
f(-2)=3(-2)-2(-2)(8-(-2))+12=-6+4(3+2)+12 =
=-6+4-5+12=32-6 =26,
6) IlIpn 6=1,5
Ff(1,5)=3-1,5-2-1,5(83-1,5)+12=4,5-8-1,5+12 =
=4,5-4,56+12=12,

9 3 1.3 15 3 45
»-—“'Z“l‘E 34+ )+12-——2z+‘-2“'1— 12—91+?—

3 5 3 5 645 11 3
-—9‘1+5§—14z+§—14—8 —148 155.

2. BrlupcanTe 3HavYeHde aXreGpamIecKix BLIPASKEHMIL:

a) Jlaro Beipaxenne (2 —0,3) (2% +0, 3) +0, 9%. OBoa-
saumm 5o Bnipakenue f (k) =(2k-0,3)(2k+0,3)+0, 9%
Briyvcaym ero suavenwe npm k=-0, 4
f(-0,4)=(2(-0,4)-0,8)(2(-0,4)+0,3)}+0,9(-0,4) =
=(-0,8-0,8){-0,8+0,3)-0,86=-1,1(-0,5)-0, 36 =
=0,556-0,36=0,19,

8) IaHo BRIpasKeHue t+§ (§~2t). QBosHauMM 9TO BRIpa-

eHHe f(t)-"t+5 (-——?..t)

Beraucaum ero smauenue opu t =0, 25



Anrefipamyecksie BRIpAMEHMA M KeHCTEUA HAK HUMM

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

8) Jano Brpamerue (3a+4)-26-6(a+2)(a+1).

Ofo3HauypmM 2TO BRIpAMXEHNE

fla)=(8a+4)-20-6(a+2)(a+1).
Buzragenum ero sgavedre upy a =-1, 2

F(-1,2)=(3(-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,

1) Havo BrIpa:xeHue 3x —4y +5.

OBospauum 3710 BRIpamenue f (x; y) =3x -4y +5.

2 1
BrruvicnuM ero sumavenue npu x =1 38 ¥= -2 3

f[1g;-2%)=3-1%-4-(-2%]+5=3-—+4-—+5=

=5+2-5+5=20.

A) Haxo Bhipaskenne 427 — 5y°.
0603HAYHM 3TO BRIDAJKeHHE [ (2; y) =42* - 5y2 .
Borumenmm ero smauenme mpu z2=-1L,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.



Tperuporounaa pabora 1 11

ITonaTune apoGu

Onpenenenne 3
a o
Banues sufa 3’ 8 Komopoil a u b — HuCAA URL BBIPANCEHUA,

Hassvleaemcesn 0pobvio. Ilpuvem suvipaxenue a HABIBAEMCR
yucaumenem 0podu, a sviparcenie b — snamenamenem smoii
dpobu.

Ilpamevanmns;

Eeau @ w b -~ 9uCHOBEE BHIPAKEHHA, TO %-—— YHCHOBAHA
ApoGs. -

2-3.4
3%2.5

Ecau a u b — anrebpangecKkre BuIpaXKeHHS (AAH X0TH OB

IIpumep 3. — YHCIOBAA ApOOb.

a
ONHO U3 HUX), TOC 7 anrefpandeckasa Apobn.

3a ~ a(a + 2)

Ipumep 4. 5
ba” +4

— anrebpangeckas Apods.

Brumarue! Ecin 3HaleHRe 3HaMeHATeNA ApoCH DABHO HYIIO,
TO Ipobh He onpeejieHa WK He HMeeT 3HAYCHNA, WA He cylne-
CTBYET,

IIpumep 5.

4x -3
. Baracnure, npu Kakux x gpods cyme-
2x + 6

CTBYET.

Tar xak npu x =-3; 2-(—3)+6=0; 2x+6=0,

TO OpH X = -3 Opobn Ax -
2x +

He ompejeseHa MIN He cyIle-

CTBYET.



12 AnrefpaydecKkue BRIDAMKECHHA M AeHCTBHA Hap HEMY

Hpaxmurxym 2

BrerumcauTe sHavenme Apodu:

f(x)zzi;z opu x=1.

F)=22"2 re. (1) =3

Baece f(x) — obosnavenne anrebpanuecxoit Apobu,
B KOTOPOM MCHONL30BaHA OykBa x; [ (1) — sHaveHHe
anredpandyeckoir apodu upu x=1.

2a - 3b |
2a + 4b
ayopr a=2, b=3;
6)mp a=6, b=-3.

Hrax, f (a; b) = H

anredpardecKol npodH, B KOTOPOH HCIONB30BAHEI
Oyxesl ¢ m by f (2; 3) — 3Ha4YeHHE Apodm

, tze f(a; b)— oBosmauenne

npu a=2 u b=3.

a) f£(238)-= —g%g,T.e. £(28)=-2;
2.6-3 3
6)f(6;—3)_—2—6:—4—g?% (6 3)———

rax, mpu ¢ =6 u b =-3 gpobb He onpefeneHa UNH He
CYIOEeCTBYeT.

3. f(x)= 22" Bx 41 3x 1 .rae f(x) — obosHauenme

MreﬁpanquROH Ipob#, B KOTOPOH MCIOJL30BAHA

oyrra x.
BrmuciuTe sHadedne apobH pH
a) x=1; B) x=2;

6) x=0; ry x=-3.



TIpawruxkyns 2 13

a) f(l)__w_3_4_1_+_1 _%:0; £(1)=
Oupenenenne 4

Srauenue nepeMerrol UAL HEUIBECMHO20, NPU KOMOPol (Ko-
mopom ) avipaicerue 00pAUAeMca 8 HOAb UAU PAGHO HYA0, HA-
3bleaemcsa Koprem (UAl HYREM )bt paANCCHUR.

B pamaom cayuae x =1 -— KOpeHDb BBIPLUKEHMA, T. €.
a) f(1)=0;
2.0°-3.0+1 1
] O)=——F——=-—;
) f( ) 0*—4 4
B)f(Z)“—-ﬂ S,T.e.npn x =2 npobn

-4 0
He OonpeesieHAa HIHN He CYIECTBYET;
2-(-8Y-8-(-8)+1 _28

(&)~ s

r) f (—3) = =56,

Onpenenenne 5

A poby pasHa HYNIO, eChU HUCAUMENRL €€ PAGCH HYLID, & 3HaAMe-
Hamexb Jpobu He paser HYaio, M. e.

a=0

Ezo,ecnn .
b bz20

Tipumep 6.

2% + 8 2x+3=0 2x=-3
=0, ecnn : :
x—1 x-1=0 x#l

x=-15

, T-€. opu X =-1,b apofs pasHa HyTio.
x=z1

4x+4=0

3(x+2)-8=0"

4= M x=-1 5 x=-1 T.€ CINCHHA HET
8(x+2)#38" |x+221 lxz-1’ TP '

dx +4

HpHMGp q. m

=0,ec.rm{



14 AnrefipangeckHe BHPAIMEHUA U JefCTBUS HAN HUMH

Hpaxmuxym 3
2P -3x -2

4-x°
H BBISICHUTE, DA KAKHX 3HAYEHHAX X APodb:

Brrupcrure snauenne zpodu f (x]

parHa HYJIIO;
He olpenesyenas;
MeHBIIe HyNdA (AN OTPHIATeNEBHA),

ecay x npuanmMaer sHavesma O; —0,5; 25 3; —2; 0,5,

1) IIyers x =03

foy=-2:9-30-2_ 1

4-90° 2
2y Ilyers x = —0,5, Torma
2 1, 3

2.(-05Y-8-(-05)-2 2:7+,-2

7(-05)=208) -8 (05)-2 _2i*,m2_0
4-(-0,5) 4-5 8%

1

T.€. X =—_ — KOPeHB BHIDAKCHU, WK 3HAYUCHUE

HEM3BECTHOTO X, MPH KOTOpPoM Apobh ofpamiaercs

B HOJDL (HJIM paBHA HYJIO), T.e. f (——l) =0.

2
3) yers x=2;

f(z)_z-zz-s-z-z_g

492 0’
3raunuT, upu x = 2 apodr He ompeleNeHa MK
He CYLIEeCTBYeT.

2-8%-3.3-2

4) Ilyers x =3} f(3)= g

To_14.
b

H-2°2-8(-2)-2 8+6-2 12
5) Hyers x=-~2; f(-2)= ( 4)_(_(2}2) = 1_4 =5

SHAYHT, NpH X = —2 gpolb He oIpegeeHAa.



IIpagrugkym 3

15

6} lyers x =0,5;
2-05°-3.05-2 2.025-15-2

0,5)=

7(05) 40,52 4-0,25

_05-35 8 _ 300 12 _ ,g
3,75 3,75 375 15 T

%2~ 8x -2

2
O : 6 =
TBET: APOOH f(x) T2
1) IIpa x=0
pasna -0,b (oTpuiarenrHa).

2) Ilpu x =-0,5
pasaa 0 (r.e. x =-0,5— ecTh ROpeHb BHIpAMEHN),

1

T, @, f(—a)z().

3) Ilpu x=2
He omupefenena (He CYUIECTBYET).

4) Mlpu x =3
pasna —1,4 (orpunareasua)l.

5) Nipu x=-2
He ompeflenera (He CyIIecTsyeT).

6) lpu x=0,5

pasna —0,8 (orpHuarenLua).

Bosmorxga uHas (opma orTBeTa: Apods f (x) .
- X

a) f(x)zo opu x=-0,5.
6) f (x) — He onpemenena mpm x =2; x = 2.

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

_2x®-8x -2



16

AnrefpauydecKre BRIDAMMEBHA U AeHCTBHA HaJ HAMH

Tpenupoeoenas paboma 2

1.

. Berawcawre saagenve gpodu f (x) =

Brrupcanre sHaueHne gpobm f{x) = x4 aopHA:
dx+1
a) x=-2; 6) x=-1%; B x=-21
o ToTe? N
f(x):(2x+3){2x—3) TpH:
4-9x
a x=-1; 6 x=0,8;
4 1
B) x—g, ) xﬂ3i-g.
4b—-3a
- Flab) =g
a) a=-2, b=3;
6y a=-1,4, b=-4,5,
3x%—4x+1

OpH X PaBHOM: 2; %; -1; 0,25.

Briacaure, Ipu XaxuUx ¥3 STUX sHaUeHHH X Ipodb:
4) paBHA HYIID;

0} He OIpenejeHA;

B) MeHEBOIe HYIS (OTPHLEATENBHA);

r) Goapmie AYNA (IOJMORHATENBHA).,



Tpeanposounan pabora 2 17

Peutenue mpenuposoinoi pabomuwvt 2

1. Beruucsanre sHauerue gpobu f (x) = 3x—4
4x+1

1 1
a) x=-2; ©0) x--—lz, B) x-2§.

IIpH;

a x=-2

8(-2)-4 -6-4 -10 10 3 3
P =~~~ 7 g [(R=1g.

6) x=—12

f(-—l }_)=3(—1 ;é_—)—d; 3(—

4

-156-4-4 31 15 1 i5
4(—4) -16 16

4 16
1
=22
B) x 3
t 7
,e(gl)j(?s)"‘l Bii_Ta 339 (p1) 8
8 4(2%)“ 4;_1 28 31 31 3/ &

(2x+3)(2x-8)
4-9x

mpu: a) x=-1:6) x=0,8; B) ng;r) x = 3—~

2. Brrauenmre sHauerue apobu f {x) =

18
a) x=-1
£(-1) = (2(-1)+8)(2(-1)-8) _ (-2+3)}(-2-3) _1.(-8) _ 5 .
- 4-9.(-1) B 4+9 13 13’
5
f-1) =~ TR
6) x=0,8
(2:0.8+8)(2:0,8-3) _ (1,6+3)(1,6-3) _ 4,6-(-1.4) _
£(0,8)= 4-9.0,8 4-7,2 -3,2
_461,4 4614 237 161 1

1
3,2 320 80 80 =237 f(o’s)“zgﬁ'
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4
B) x—-—'a
4 4 & 8
f(£]=(2'3+3)(2 a—3):(§+3)(§-3):(—*'3)(@*3)
9 4_9.% 4-4 0 i
BHaunT OpH X “% 0b HE ONpeNejNens MM He CYIIECTBYET
1
I‘) JC~—3-1—8
1 1 55 55
f(3L)=(2'3T§+3)(2'3E‘3):(2‘Ié+3)(2"1‘s'“3)=
18 1-9-3 1-9.%
55 55
_(?"3) (‘9‘“3) _(55+27)(55-27) _ 82.28-2 _ 4992 _
B 4-% 9.9.8% T 81-(-47) 3807
_ 1.8 _ 785
=" 3807’ f( ) 13807’
3. Berancaure sravenne apodu f(a;b) = ;z:;: npu:

a) a=-2, b=3; 6)a=-1,4, b=-45,
aya=-2, b=3

gy 48-3(-2) 12+6 18 9 1, 1
f(2’3)_2-3~5(—2)_6+10_16_8" 8’“23) 1 )
6) a=-1,4, b=—4,5
£ (<1, 45 -4, 5) = (-4,5)-3(-1,4) _ ~18+4,2=—13,s=6,9;

(-4,5)~5(-1,4) 947 -2
f(—1,4,—4,5)=6,9.

3x?-4x+1

4, Briuucanre spauenme apobu f (x) = >

Opu X pasroM: 2; %; -1; 0,25.

BrigcHuTe, IPH KaKKHX M3 3THX 3Havenuti x Apobb:
4) papHa HVJIIO;

6) me ompeneneHa;

B) MeHbLIe HYAA (OTpHIATeABHA);

1) fonpiie HyaA (MOAOMKUTEILHA),
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1) x=2
32°-4.2+1 _12-8+1 5 _ .2
f(2)= 2 - i - 3° 13

F2)=1 % — Ipo0B MeHbIITe HYAA (OTPHIUATENLHA)

()20 A0 gt torgen
A .

0
5
g

i 1
f(-—-] =0, re. x= 3 — KODEHb BHIPAXGERHST — Apobn

3
pasua HYNIO,
3) x=-1

_3(-1)’-4(-1)41 _3+4+1 8
FE="—0F "1 o

mpu x =-1 gpobb He ompefeieHa MaM Npolb He CYIIECTBYET.

4) x=0,2b
0,25)°-4(0,25)+1 _ 3.0,0625-1+1 _ 0,1875

1-(0,25)° 1-0,0625  0,9375
_ 1875 _ 2575 _ U5 253 _ 3

_3 .19
9375 25.375 375 2515 15 5

7 (0, 25) = 3

f (0, 25)=0,2 — gpobr Gospine Hyas (MOFOKATENLHA),

OrgeT:

a) Apo0EL paBHA HYJII TMPH X = é;

6) apoGr He oupepeseHa WAM APOGHL HE CYIIECTBYET MpPH
x=-1;

2
B8) ApoGL MeHbINie HYAS U paBHa —1 5 opa x = 2;

r) Apobs Gonnhre Hyns u paBHa 0, 2 mpu x =0, 25.
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anamnenna ma YMHOXKeHHe MHOrodJaeHa
HAa OJHOYJCH HJIM MHOroMUJIeHn

Hpaxmuxyrs 4
Brimomaure JeifcTRYA ¥ YIPOCTUTE;
1. (340 - 5ab® ) (-2a°b) =
=8a’b - (-2a°b ) ~ 5ab® - (~2a% ) =
=—-6a’-a®-b-b-5(-2) a® -a 6% = -6a°b* + 102"’

b

. (24° +8a-2)(4a+1)=
=9%7°% 4a+8a-4a-2-4a+2a° +8a-2=
= Ba® +14a? - 52 - 2.

o

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

4, 2ax (a - x) -(a3 —(xz (a -3x) ~a? (2ax —-a))) =

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

= 2a%x — 2ax” — (a3

—ax? +8x® + 2a°x —a3) =
= 2a%x - 2ax® - (—ax2 +8x% + 2a3x) =

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

[

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

=]

3 (20:—3) (4&2 —|—6£1+9)=
=8a° —124% +124° —18a +18a — 27 =
=8q% - 27.



MpagTurym 4

7. (3a+4}(3a+4)=
= 90" +12a +12a + 16 = 9a® + 244 +16.
8. (a+20)(a+2b)(a+2b)=
=(a+2b)(a’ +2ab + 2ab + 46° ) =
=(a+2b)(a’ +4ab+4b" ) =
= a® + 4a°b + 4ab® + 2a°b + 8ab® + 8° =
= a® +64b +12ab” + 8b°.
9. (3-2b)(3-20)(3-2b)=
=(8-2b) (9-6b-6b+4b") =
=(3-2b)(9-126+4b% ) =

— 27 - 86b +12b% —18b + 2452 — 8b° =
= 27 — 54b + 36b% - 8b°,

10. (az—a+1)(a2+a+1)=
=a'-d® +a’+ad-d*+a+a’ —a+l=
=a*+a® +1.

11, (x2 +2x+3) (x2w2x+3):
=xt +22° +32" - 24" ~ 42’ 6w +32" +6x+9 =

=x* +2x% +9,



22 Anrefpamyeckie BLIpaKeHEA | ZeflCTRAS Haj HAMHA

Tpenupoeonrnan paboma 3
BrinoanuTe aeiicTBHA:
1. 3a% (4ab — 2q° ) .

2. (5a+4)(5a-4).

o

. (6a+5)(6a+5).

-

. {(2a+8)(a-1)+{a+1)(3-2a).

[

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

6. 86 (1-6b)—-(26+5)(20-5)+11b(26-1).

=1

. (3a~2)(2a2—a—2).

e -]

. {8a-2)(9a” +6a +4).

9. —xy (x+y)—y (3y" —x (5y+2x)-v (3y - 4)).
10. (4-8) £ —(8-#?) (£ +1).

11, (x+2) (#® +2) -2 (8-x)-2x (2% +0,5).
12. (2a +b) (20 +b) (2a +b) -

13. (2b - 3a) (2b —3a) (26 - 3a).

14. (x* +3x+9) (x? —3x +9).

15. (x® - 22 +1) (x® +22% - 1),

16. (a+b+c)(a+b+c).
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Tperupo P

Peuienue mpenuposornoli pabomot 3

1.

2.

3.

10.

11.

3%t (4ab - 24°} = 124%* - 6a°.

(5a +4) (5a — 4) = 254" + 20a — 202 — 16 = 25a” - 16,
(6a+5)(6a+5)=236a” +30a +30a +25 = 36a” + 60a + 25,
(2a+8)(a-1)+(a+1){8-2a)=

=2a%+3a -2a -8+ 8a+3-2a% -2a=2a.
(3x+2)(2x-1)-8x(2x+3)+2x =

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

= 8b - 18b% - (4b* +10b - 10b - 25) + 22b% - 11b =
= 4b% - 457 ~8b + 25 = 25 — 8b.

{8a-2) (2a2—a~2) = 6a°~3a"-6a—4a’+2a+4 = 6a°~Ta*-4a+4.
(3a-2) (9a*+6a+4) = 274"+18a’+12a-184"-12a-8 = 274°-8.
~xy (x+y)-y (3_:;2 -x (by +2x) -y (3y—4)] =
=—x"y—xy’ -y (Syz —bxy - 2x” - 3y* +4y) =

=-x’y-xy’ -y (w5xy -2x% + 4y) =

= oy — xy? + Bxy? + 2xy — 4y? = 2Py + 4xy® - 4%,
(4-t)2 - (8- (¢ +1) =422 —¢° — (Bt —¢® +3-12) =
=A% ~t* -3t +¢* -3 +1% =5t -3¢ - 3.

(x+2)(x?+2)-a? (3—x)~2x (2% +0,5) =

=x 4207 +2x+4-8x% + 2% - 2x° —x = —xZ+x +4,
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12. (2a +b) (22 +b){(2a +b) =
=(2a+b) (40’ +2ab + 2ab +b” ) = (20 +b) (4a® + 4ab+5*) =
= 8a® + 8a%b + 2ab® + 44 + 4ab® +b® = 8a® +12a%b + 6ab® + 5.
13. (2b-3a)(2b—3a}{2b-8a) = (2b—8a)(4b* - 6ab—6ab+9a® ) =
= 8b% — 24ab® + 18a% - 12ab® + 864%0 - 27a° =
= 8b° — 36ab? + B4a®b - 27d°.
14. (xg +3x+9) (x2 —3x+9) =
= x1+8x%+9x -85 -0x% 27 x+9x%127x+81 = x*+92%+81,
15. {x® —2x+1)(x® +22% 1) =
=8 2t x4+ 2 ~4xP 12 -+ 2x-1=
=x% +2x% - 2x* —42® + 24% + 2x - 1.
16. (a+b+c)(a+b+c)=

a’+ba+ca+ba+b® +be+ea+ch+c? =

=a® +b% +¢* + 2ab + 2ac + 2be.

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



Iposepounas pabora 1

IlIposepounasn patoma 1

Brinonuure geficTens:

1. (-50,2 + 8a3b) (—2&1:»2 )

2. (3az—a+2)(2a-—3).

]

- (4x-38)-2x —(2x +1) (8x - 2) - 2«7,

.

. a? (c—3a)—(c:2 (.:1z~1—3c')--'r,'(3c2 +ac*a2)+2a3).

o

. (6x-T7)(6x+7).

=+

. (4% +5) (162" - 20x +25).

-]

. (7x +3) (7x+3).

oo

. (Bx+1)(8x+1)(3x+1).

]

. (2x-5)(2x-5) (25 -5).

10.(4+6x+3x2)(4—6x+3x2).
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PasnoxeHue
Ha MHOXUTEeN

Onpenenenne 6

Pa3nomume HE MHONUMEAU AN2e0pauiecKoe supaycenue — Imo
auayum npedcmagume anzeGpauvecKoe ebipaiceHue 6 sude
npouzeederus KAKUX-TNO COMHOMUMENE omauirbx om 1,

MeTox BraeceHHMs 00IMEro MHOMKHTENH
Ipaxmuxym 5

Pasnmomure Ha MHOMKITTENH!

1. 4ab+2bc = 2b (2a +¢).

2. 3ax® +6xb +9x3c =

=3x (ax +2b + 3x20) .

3. x%a% - 3ax - 2a%x =
=ax (ax—2a2 —3).

4. ¥y + 27yt + 24P =

= x%y (1+y+xy2}.



IIpakTukyM 5 a7

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

6. 5(b-4)+x(4-b)= ~(a-b)=b-a
=5{b~4)-x(b—4)=(b—4)(5—x).

7. 5{4-a)+b(a~4)-c(4-a)=5(4-a)-b(4-a)-c{4—a)=
=(4—-a)(5-b—c).

8. 5a’ (a-b+c)-a(b-a-c)=
=5a"{a—-b+c)ta(a-b+c)=

:(a—b+c)(5a2+a)=a(a—b+c)(5a+1).

9. 3x(2x+1)—(2—x)(2x+1)+2(2x2 +x)=
=3xw—(2—x)w+2xwz
=(2x+1)(8x —(2~x)+2x)=(2x+1) (Bx - 2+x +2x) =
=(2x+1)(6x—-2)=2 (22 +1)(8x -1}.

10.9a (2a—-b—-1)+3a” (b+1-2a)-12ab’(1-2a +b) =
=8a-3(2a-b-1)-8a-a(2a—b—1)+3a-4b°(2a-b-1) =
=8a-(2-a—-b-1)(8-a+4b%).

11. (xy + ) (x2 +4x)—(x2 +xy)(y2+4y)=
=g(j_+_y_)95(x+4)ha6(_{_+__y)g(y+4)=
=axy(x+{x+4-(y+D=xy(x+y)(x+4-y—-4)=
=xy(x+y)(x—y).
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Merox rpynuHpoOBEH
ITpaxmurxym 6

Pasiosxure HA MHOMKUTEINH:
1. 2x +ac+ex +2a =
=(2x+2a)+(ac+cx)=
=2{(x+a)+ec(a+x)=(x+a)(2+¢).
2. abt+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¢+3c* —a-ac =
=3c{(l1+e)~a(t+e)=(1+c)(8c—a).
5. ab—a’®® +a®b® —c +abe - ca®t? =
= ab (1-ab+a’®)— ¢ (1-ab+a’* ) = (1-ab+a’?) (ab-c).
6. x* +6x+8=
=x2+4x+2x+8=(x2+4x)+(2x+8)=
=x(x+4)+2(x+4)=(x+4)(x+2).
7. 4x* -9 =
= 42" —6x +6x -9 = (4x” - 6x) +(6x - 9) =
=2x(2x-3)+3(2x-3)=(2x-3)(2x+3).
8. 25x* —10x+1 =
= 25x? - 5x —5x +1 = B (Bx 1)~ (b ~1) =
=(bx-1)(5x-1)=(5x~1) .
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Tpenupogounan paboma 4

1. PasomurrTe Ha MHOMUTEND METONOM BBEIHECEHMST OGI.TJ;GI‘O
MHOFHATNA:

1) 8a’b +4ab.

2) 6a’x+12x%b+9x%c.

3) a?p? - 5a%° +10a'p?.

4) 5a%b +10ab® +15a%6%.

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

6) 4(x—y)—x(x—y).

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

8) 4x’ (x~4+y)-6x(4-x-y).
2. PasnouTe Ha MHOMHTEIH METOAOM IPYLHIUDPOBKH:

1) Ba+5y+ pa+py.

2y 3a-3m—-ay+my.

3) ay —12bx + 3ax —4by .

4) a’p® +ab+abcte.

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

6) 32x2% -102% +16xy? - 5y%z.

T 158*m —14t°m + 6ktm® — 35kt2.

8) 2" - 6x+8.

9) 9x% -4,

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

1. PagnomKTe HA MHOMHTENW METOAOM BLIHECEHHSA 00INero
MHOMKHATEA:

1) 8a”b +4ab = 4ab (2a +1).
2) 6a’x +12x% + 9x%c = 3x (2a2 +4xb + szc) .
3) a’b” —5a°h® +10a'b* = a’b” (1 - Bab + 104" ).
4) 5a’b +10ab” +154°6° = 5ab (a +2b + 3a’07).
5) 2a(b+y)+3b(b+y)=(b+y)(2a+3b).
6) 4(x-y)-x(x-py)=(x-y)(4-x).
N a(x-5)-(5-x)=a(x-5)+{x-5)=(x—-5)(a+1).
8) 4x” (x—4+y)-6x(4-x~y)=
= 4x? (x—4+y)+6x (x—«4+y) =2x (2x+3) (x—4+y) .
2. PasioanTe HA MHOMUTENU METOJOM IPYIHUPOBKMU:
1) Sa+5y+pa+py =5(a+y)+p(a+y)={(a+y)(5+p).
2) (8a—38m)+(—ay +my) =
=8(a-m)+y (-a+m)=3(a-m)-y(a-m)=(a-m)(3-y).
3) ay - 12bx + 3ax — 4by = (ay + 3ax )+ (-12bx ~ 4by) =
=a{y+8x)-4b(3x+y)=(y+3x)(a-4b).
4) a’b® +ab+abc+c= (a262 +ab)+ (abe +c)=

=ab(ab+1)+c(ab+1)=(ab+1)(ab+c).



Tpenuporownoil paGora 4

5) ax +bx +ex+ay+by+cy =
=(ax +bx+cx)+(ay +by +cy)=
=x{a+b+e)+y(a+b+c)=(a+b+c)(x+y).

6) 82x22 —102° +16xy® —5y°z =
={82x2" + 16xy? ) +(-102® — 5y%2) =
=16x (222 +y?) - 52 (22% + y?) = (22% + y*) (16x - 52) .

7) 15&°m —14t%m + 6ktm® - 35kt* = _
=(15k%m + 6ktm? ) + (- 14t°m - 35kt? ) =
= 8km ( 5k + 2tm) —Tt* (2tm + Bk) =
— (5k +2tm) (Bkm —7e2).

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

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

10) 25x® +10x+1=25x" +5x +5x +1 =
=5x (5x+1)+(5x+1)=

=(5x+1) (bx +1) = (5x +1)".
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HenonnsoBanue GopMys COKPAHISHHOTO
YMHOKEeHHA IPH PA3NOKEHHHE HA MHOKMTEIH

1. (a+b)(a~b)=a®-b*.
2. (a-b) =a®-2ab+0°.
3. (a+b)" =a® +2ab +b°.
4. (a+b) =a® +30% + 3ab® +1°.
5. (a-b)° = a® - 3a% + 3ab® - b .
6. (a+b)(a2—ab+b2)=a3+b3.
7. (a—b)(a2+ab+bz):a3~b3.

Ecnu ynrate ota GopMynsl cupasa Hageso, 10 910 Oyxer me-
OOAE30BaAHKHEeM (GOPMYII COKPAILIEHHOrD YMHOMEHEHA NS pas-
JIOHEHHA MHOFO49JeHOB Ha MHOMKHTENH.

1. a®>-b* =(a+b)(a-b).
2. a® - 2ab+b? = (a-b).
3. a2+2ab+b2:(a+b)2.
4. a® +3a% +3ab? + b = (a+b)’.
5. o® -3a% +3ab? - 1* = (a-b) .
6. o +b° =(a+b)(a2—ab+b2).

7. a® - p® =(a—b)(a2+ab+bz).
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Hpaxmuxym 7
1. BeimonuuTe geficTBHA, BCIOAB3YA GHOPMYABL:

1) (a—-2b)° =a®-2-a-2b+46% = a® - dab + 4b%.

2 P
2) (8x+5y”) =9x% +2-8x-5y° + 25y = 9x* + 30xy” + 25y°.

2_122_, 2,4 2l 2 1 4 24 43214
3) | 2xy 5% = 4x°y*-2.2xy 3 ¥ to¥ =4x%y S X YA

4) (3a-b) - (9a+5b)(a-3b)=
=9a® - 6ab +b* - (9a” + bab - 2Tab - 15b% ) =
=9a® - 6ab + b* - 9a® - 5ab + 27ab + 156* = 16ab + 165>,
5) (8a-2x) (4a+x)-a (4" +3a (12a~13x)) =
= (Qaz -12ax + 4x2) (40: + x) -a (4.752 +86a® - 39ax) =
= 864’ — 48a’x + 16ax® + 9a’x —12ax” + 4x° —
—4ax” - 36a® + 39a’x = 4x°.
6) (2a-1)’=(2a)’-3-(2a)"1+3-2a.12-1* = 8a®~12a+6a~1.
7) (2a+3)=(2a)*+3-(2a)" 3+8-2a-3%+8%= 8a%+86a2+54a +27.
8) (x-2)'-(x-2) (x2+2x+4) = x3ﬁ3x2-2+3x-22~23~(x3~23) =
=x® - 6x +12x -8 -2 + 8 = -6x% +12x.
9) (8x+2) —(8x +2)(9x? -6x+4)=
=(8x)’+3.(8x)" 2+3.3x.27 + 2° —((33&:)3 +23] =
=27x% + 54x® + 86x + 8 - 27x° - 8 = 54x” + 36,
10) (4x-3)° —(4x+3)" =(4x)° -3 (4x)* - 3+3 4x.3° - 3% -
~((4x)" +8-(4x)" 34848748 ) =

= 64x°-144x°+108x-27-64x°~144x°-108x-27 = —288x°~54.
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Paznoxenne Hae MHOKHTENN

2. PagnomnTe HA MHOMHTENHN, HCIOXL3YA QOPMYILY
COKPAINeHHOr0 VMHOMEHHT:

1)
2)
3)

4)

9)

6)

D

8)

9)

10)

9a” ~16 = (3a)’ ~4* =(32 -4} (3a +4).

2 —8ax +16a? = x? —2-ac:—4a+(4ut.z)2 = (x—4a)2.
-4-4a—a%=- (4+4a+a2) =— (22+2-2-a+a2) = - (2 +a)2.
(a+2b)2—(3a—b)2 =
=(a+2b+3a-b){a+2b-3a+b)=(4a+b)(3b-2a).
xt — 2% +12xy - 36y° = x* —(x2 ~12xy +36y2) =
:(xz)zu(xuﬁy) (x +x - ﬁy)(x —x+6y)
125+a°=5%+4® w(5+a)(52 S5a+a ) (5+a)(25~5a+a2).
64-(80-1)"=4"~(3e-1)'~(4~(8e-1))( 47+4(3c-1)#(3c-1)’ )=
=(4-8¢+1) (16+12c-4+9c*-6¢+1) = (5-8¢) (13+6¢+9¢7 )
(a+b) ~(a-b) -2b=
:((a+b)m(a~b))((a+b)2+(a+b){a—b)+(a—b)2)—2b=
= 2b (a2+2ab+b2 +a2«b2+a2—2ab+b2)—2b=

=2b (30 +5% )~ 2b = 26 (3a® + 5" - 1).

a*+a*-a-1=
=as(a+1)-(a+1)=(a+1)(a3—1)=(a+1)(a—1)(a2+a+1).
a® + ax - 8ax +9x + 27 =(a3 +27)+(a2x —3ax+9x) =
=(a+3)(a2—3a+9)+x(a2~3a+9)=(a2—3a+9)(a+3+x).
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Tpenuposownan paboma 5

1. Bunoagure gedcTBUE, HCIIOJIb3YA POpMYIL
COXPAIIEHHOTO YMHOMEHNT:

1) (8a+bY;

2
>

2) (2x-3y°)
3) (szy v xz)z;

4) (ba—4b)(2a —4b)—(a+4b);

5) (x-2y)" (3x+4y) - x(3(+"-4y" )+8y(y~x)) .

2. BunosuuTe AeiicTBHA, HCHOAL3IYA HOPMYIHI
COKPaLEHHOTO YMHOKEHNA:

1) (2x+1); 4) (8x-2) ~(3x-2){9x" +6x+4);
2) (8-2x); 5) (5x+4) - (5x-4).
3) (x+2)3 -v(x+2) (xz —2x+4);
3. PasnouTe HA MHOMBHTEH, HCIONb3Yd GQOPMYIbI
CORXPAIEHHOTO VMHOMKEeHHA!
1) 25-16x%; 4) (2a-3b)" —(a +2b)*;
2) 9x% +6x+1; 5) 81 —4x? —axy -y°.
3) ~16a% +8a-1;

4. PasuosenTe Ha MHOMKMTENIH, HCIOCJIb3YA (PopMYIIE
COKPAIIeHHOTO YMHOXMEHNA:

1) 64 +27x%; 4) xt —x® —x+1;
2) 125-(4x-3)';  5) (a+2) -8+4® -2a.
3) (x—~y)3+(x+y)3-2x;



36

Pasposxemme HA MHOEHTOLH

Pewenue mpenuposownoi pabomut 5

1.

BrinogauTe peiicTBHA, HCIOIL3YA (QOPMYIE
COKpAleHHOr0 YMHOMEeHNT:

1) (3a+b)" =(3a)° +2-3a-b+b* = 94” +6ab+b* .
2) (2x -3 ) = (22)'- 220 3%+ (3¢° ) = dx® - 12xy° + 9"
3) (3x2y+~;— xz)z = (szy)z + 2.3x2y._§ %2 +(% x° )2 -
= 9x*y® + 3xy +—i~ x4,
4) (5a - 4b) (22 - 40) - (a+4bY =
=10a® — 8ab — 20ab +16b> — a® - 8ab —16b* = 9a® — 36ab.

5) (x-2y) (8x+4y)—x(8(x*-4y")+8y (y-x)) =
= (x2—4xy+4y2)(3x +4y)—x(3x2—12y2+8y2—8xy) =
= 3x% + 42’y ~12x%y - 16xy" +12xy% +16y° - 3x° +1 2xy° -
-8xy® + 8x%y = 16°.

. BrmosauTre geficTBHA, ACIOAB3YA GopMyIb

COXPAIIeHAOTO YMHOMEHN:

1) (2x+1) =(22)° +3-(2x)"-1+83-22.37 +1° =
=8x% +12«% + 6x +1.

2) (8-2x) =8°-3.32.22+3-3-(2x)" - (2x) =
= 27 - 54x + 362 — 8x°.

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

=x° +6x2 +12x +8-x° -8 =6x% +12x.



Tpesuporoaxoil pabora 5

1) (8x-2)" - (3x-2) (92" +6x+4)=
=(3x) -3-(3x)" - 2+3-3x.2° -2 - ((3x)" - 2°) =
= 27x® - 54x” + 86x — 8 — 27x® + 8 = —54x” + 86.x.
5) (5x+4) —(5x-4) =
=(5x)> +3-(Bx) -4 +8 .5x-4% +4° -
~((52)" ~3-(5x) 4435247 - )

= 195%%+300x%+240% +64—125x° +30012—240x+64 =
= 600x> +128.

. PasnoxuTe Ha MHOMKHUTERAN, NCOOAB3YA GOPMYIIBI
COKPALIEHHEOrNO YMBOJKEHIA:

1) 25-16x% = 52 —(4x)" = (5 4x) (5 + 4x).
2) 9x2+6x+1=(3x)2+2-3x+1z(3x+1)2.

8) ~16a” +8a-1=~((4a)"~2-4a+1)= - (da-1)".

4) (2a-3b)"~(a+2b)'=(2a-8b~a-2b) (2a-3b+a+2b)=
=(a-5b)(3a-b).

4) 81 -4x* —4xy-y* =81 —(4x2 +4xy + yz) =
=9?‘—(2x+y)2 =(9-2x-y)(9+2x +y).

. PasnoxuTe Ha MHOXHTENH, UCHONH3YA HOPMYIEI
CORPAIEHHOr0 YMHOMEHMH:

1) 64+27x" =4° +(3x)° = (4 +3x}(42 —4-3x+(3x)2)=

=(4+3x) (16 ~12x +9x*).
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Pasnomenne Ha MHOKATENHE

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

3) (x—y]3+(x+y)3“2x=
=(x—y+x+y)((x—y)2~(x-y) (x+y)+(x+y)2)—2x=
=2x(xz—2xy+y2~x2+y2+x2+2xy+y2)—2x=
=2x(3y2+x2—1).

4 2t~ —x+1=
=x*(x-1)—(x-1)=
=(x—1)(x8—1)=(x~—1)2 (x2+x+1).

a+2) ~8+a®-2a=

a®-8)+(a+2) ~20=

5)

—

(a°

(a 2)(a +2a+4)+a +4a+4-2a =

(a- 2)(a +2a+4) (a +2a+4)=
{a2+2a+4)(a 2+1)= (a2+2a+4)(a—1).
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ITpoeepounan paboma 2

10

PagnoxuTe Ha MHOMHTEIW, WCHOAB3YA METO[ BLIHECCHHS
00IMero MHEOMHATEI;

1) 3ab? + 8%,

2) 4x’y® — 627,

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

4) 6 (p—2g)+3p(2¢-p).

5) 6x? (x-2y) -9x (2y-x)°.

6) x (x+z-y)+y(y-x—-2)+z(x-y+2).

Pasnosxite Ha MHOMUTENH, UCIIOIbSYA METOL IPYUITHPOBKA:
1)m-a{m+n)+n,

2} ab+5b—-2a-10.

3) 40 (x -2)-3x+86.

4) 2ax + 2xy — ay - 4x° .

5) 6x° +125% — 9x’y - Bxy .

6) a’b+b% +ac? —ab® -bc® - d’c.

PasnoxuTe HA MHOKHUTENH, UCTIOABEYA (DOPMYIBI
COKPAIIeHHOT0 YMHOMEHNT:

1) 25a® —4a'p®.

2) 9a* -12a%x® +16a%x?.

3) 24x® +38y°.

4) 27¢* —3¢% +2¢-8.

5) 4x? —4x® +12x%y - 9y% — 9xy®.

6) (2¢+1)° -27.



HenctBusa ¢ opodsmn

OcHoBHOE CBOMCTBO Apodeit

b=0
c#0

8_2¢ ecom
b b-c’

OT0 eCTh YCHOBHE BOSMOJKHOCTH COKpArneHus npobu.

Hpaxmuxym 8
2ax

) 3ay
THTE Apolb, HeOOXOAMMO NPLABADUTEILHO PARAOKHATE HA MHO-

2
= ——Sx (a# 0). OuesngHo, UTO A8 TOTO 4TOOBI COKDA-
¥

MHUTEIH YHCIHTeJIE: H 3HAMEHATEIb ,D;pOﬁK.

20-2b _ 2(a-b)
" a-b a-b

44 (2x-p)  4-11(2x-y) 4 _
55 (y—2:yc) T 5.11 (_(2x_:yy)) i -0,8 (2x = y) .

2 =2 (a#%b)

ax-4bx _ x(a—4b) «x (a - 4b)

*ay-4by  y {a—4b) = y

B fynyuem, ecau 06 3TOM He CIIPAIIHMBASTCA CHEAaNBHO, Oy-
JeM IOJaraTh, 9T0 COKPAINEHHE BOZMOKHO, He AKIEHTHDYA
CBOE BHEMAHMNE TPHM KaxXuX YCAOBUAX.



Tpenuposounan pabora 6

Tpenupoeounan paboma 6

1. Corpature apodu:

Bxy
1 .
) 12xk

33 (x - 3y)

2 .

) T7 (Sy - x)
~6pg + 20p

3) 3g -10

Bxy — B’
4) 2%

2 2 °
Xy —-xy

x% - 2xy + yF

9) : .
% - 3x2y + Sxyz - ys

2. Brinosumre geficTeia:
1) xy (x—y)—(xz—yz)(x+2y).
2) (8a +3b)(3a—8b)~-(3a +8b)(8a—3b).
3) {p® ~3k)(p” +3k)—(p® +38) (p” - 3k).

4) (40* +6a +9) (20 - 3),

uenoanays dopMyay pasuocTi XyGom.

5) {4x? +10x + 25) (42 - 10x + 25),

HCMOIL3YA GOoPMYyNy pasHOCTH KEBAJDATOB.
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Peuenue mpenuposoinoi patomuvt 6

1, Coxparute npobu:

8xy _§£
D o "
83(x~3y) -38(3y-x) 83 38
2} = = e—— - .
TT(8y—-x) 77(3y-x) T
—6pg +20p _—-2p(3g-10) B
B e-10 T sg-10 2p
4 Sxy - 5x° _ 5x(y ~ %) _5
xy2 szy xy(y—x] y
5 x* - 2xy + _(x——y]2= 1

x3—3x2y+3xy2—y3_(x_y)3 x—y
2. BrInosHNTE HeMCTBUAL

1) xy (x—y)—(:ac2 —yz)(x+2y) =
=aty —xy? - x® +xy? - 258+ 2% =
=2y% — 2’y — x°.

2) (8a +3b)(3a-8b)—(3a+8b)(8a-3b)=
= 240° + 9ab - 64ab — 24b° - 244® - 64ab + 9ab + 24b° =
= -110ah.

3) {p® - 3k) (p* +3k)— (" +3k){p* - 8%) =
= p°—8kp®+3kp®-9k*- p*~3kp*+3kp® +Ok* = 6kp®—6kp°.
4) (4a* +6a +9)(22-3) = 8a® - 27,
5) (4= +10x +25) (4x* -~ 10x + 25) =
= ((4x® + 25) +10x ) {{4x" + 25)-10x ) =
= (42® +25) ~(102)’ =16x* +200x* + 625 - 105" =
=16x? +100x® + 625.



Tpeunposounas pabora 7

43

Tpenuposonwnas paboma 7

Corparture ApoOH:
2

1. 38

dab

4 4xy2—xy

1-16y°

2 12x+1
1-x2

7.

42mn—49n>
" 49n?-84mn +36m°

2
-3)"-16
13, (z=3) 16
x%-49
15 4x2—12xy +9y2

’ 4y2-4xy +x2

© 4-12p495%

72 (b-a)
" 14¢(b-a)
66xy +77y°
" 36x%+84xy +49y%
4a%p- 256"
" 2a%-5ab

3x3y— 3.1:29'2 + 8xy3
12.:4sy4 +12yr.:¢‘1 )

Corparure ApoOL:

1, eztat~bz-bt
az—at-bz+bt
3. pb+pc+b2 +be
pb+px+b2 +bx
5. x2+y2—zz—2xy
NNy I
7. Z-2y+x-xy

z—zz+x—xz

) 8x3-«36x3y+54xy2—27y3 )

(9a%—6a+4)(3a+2)-9

. Xe—yct+xk—yk

xc+yctrxkt+yk :
2

x“+ax—xy-ay

*P-xy-ax+ay
3_ .2

a’—-a°-a+l

a*—2a®+1

ab—-b-ac+c¢

a®-8a%+3a-1"

) 9x% - 2e? - xc? +18x%

9. —15x2+4yz—10xz+6xy
15x9‘+2yz—5xz—6xy )

i1. ¥ Tx+12
©*—6x+9 ’

3x2 —2be—-xc+Gxb

y2—6y+8

y2—3y+2 ’
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Pewmenue mpenupoeoninoi paéomuot 7

1
Coxparure apodb:
1 3a® _ 8a
" 4ap®  4b°
2 Sxy’ - xy _xy(8y-1)  xy
toey—2 2(3y-1) 2 °
3 7t2(b—a) ¢
14¢(p-a)* 2(b-a)
4 dxy’—xy __xy(4y-1) _ xy
1-165%  (1-4y){1+4y) 1+4y
5. ayd _ (x+y)( 22— xy+4°) _ gy +y?
x? -y (x+y)(x-y) x-y
6 66xy+77y°  _ 11y{6x+Ty) _ 11y
’ 36;v:2+84.1‘:y+49y2 (6x+7y)2 Bx+T7y
7 o201 (241} x4l
To1-x? (1-x)(1+x) 1-x°
8 22 4y?  (x-2p)(x+2y) _(x-2y)(x+2y) _x+2y
D4t dayrd® (2y-x) (x-2y) =2
g Aa’b-256° _ b(4a-25b7)  b(2a-5b)(2a+5b) _ b(2a+5b)
" 2a%-Bab  a{2a-58)  a(2a-5b) a
10 42mn-49n*  Ta(6m-Tn) _ Tn
" 49n®—84mn + 86m? (7n—6m)2 6m-Tn "
g 8-at B (2-an)(Pe23p+(m))
T 4-1264957  22_92.9.35+(3b) (2-8p)
_ 4+6b+9b°
2-3b
12 Ehc?’y—3:52;;2+?mcy3 ﬁ3xy(x2ﬁxy+y2) B xz—xy+y2 _ 1

1202yt 12m(fed)  a(yen)(pPomnt)  Hye)
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(x-8)°-16 _ (x-3+4)(x-3-4) _(x+1)(x-7) _x+1

13. ‘ = = = .
x%-49 {x+7)(x-7) (x+T)x-7)  x+7
14, (99°-6a+4)(3a+2)-0 _ (32)°+2°-9 _ (30)°-1
) 1+3a+9a* 1+3a+9¢®  1+8a+9a’
_ 2
_ (3a-1)(9a +62‘a+1) 341,
1+3a+9a
4x% - 122y + 957 (2x-3y)* 1

'8x3—36x2y+54xy2—27y3 (2x—3y)3 2x—8y

Coxparure npodsb:

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

~(a-b¥z-t) z-t’

xc—ye+xk—yk  (xe-ye)+(xk-yk) _ c{x-y)+k(z-y) _
xctycrxk+yk  (xerye)e(xh+yk)  e{x+y)+h(x+y)

(3-9)(c+k) _ x-y
(x+y)(c+k) zx+y

1.

3. pb+petb®+be _ [pb+pc)+(b2+bc) _ p{b+e)+b(b+e) _
pb+px+b®+bx (pb+px)+(b2+bx] plb+x)+b(b+x)
_ (bre)(p+b) _ bae

(b+x)(p+b) b+x’

4 %’ +ax-xy-ay _ (x2+0x)~(xy+ay) _x{x+a)-y(x+a) _

x*—xy-ax+ay (xz—xy)v-(ax-ay) x(x-y)-a{x-y)

(x+a)(x~y) _ x+a
(x~p)(x=-a) x-a’

xleytot 2wy (x2+y2—2xy)—22 B (x—y)f-22

5. =
(x+2)-y?

-ytrfitxz (2lezte2xe)-y°

_(x-y-e)x-y+z)  xy-2
(x+z-y)x+z+y) zx+z+y
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6 a®-a?-a+1 _ a®(a-1)-(a-1) _ (a®-1)(a-1) _a-1 _
T at-24%a (a2-1) (a2-1° &1
a-1 1
(a-1}(a+1) a+1"

g, ZTRYrE-gy 2(1-y)rx(l-y) (A-y){z+x) 1-y

2-Pix-xz  2(l-2)+x(1-2)  (1-2)(z+x) 1-z°

8 ab—b—actc _ (ab-b)}—(ac-c) _bla-1)-c(a-1)
" 03-34%+8a-1 (a-1)? (a-1)°
_(a-1){(b-¢)  b-c
(@) (e
9. ~15x% +4yz—~10xz +Bixy _ {1527 -10xz)+(4yz+6xy)
1557 +2yz-52z-6xy  (16x%~5xz)~(6xy - 2yx)
_ —5x(8x+22)+2y(22+8x) _ (3x+2z)(2y~5x)
5x(8x-2)-2y(8x-2) (8x—2z)}{5x-2y)
3x+2z _ 3x+22
8x-z 2-8x

10, 9% -2bc*-xc+18x% _ (92°- xc®) {18+ 2bc” )
3x%-2bc ~xc +6xb (3x2—xc)+(6xb—2bc)
B x(9x2—02)+2b(9x2—c2) _ (sz—cz)(x+2b) _
x(8x—c)+2b(8x~¢) {3x—e){x+2b)
(8x+¢)(8x-¢)

= =3x+c.
3x—¢

11 22 Tx+12 _ x®-8x—-dx+12 _ 2(x-8)-4(x-3) _ (x—3Mx—4) -
2 6x+9 {(x-3) (x—8) (x-3)?
x—-d4

|

o

x—

12 ¥i-6u+8 _ -2y -dy+8 _ y(y-2)-4(y-2) _(y-2)(y-4) _
¥ -8y+2  yi-2y-py+2  y(p-2)-(y-2) (y-2)(y-1)
y—4

=21




IIpaxTHEYM 9

Caoseniie ¥ BLHIYMTAHME NpodeH
¢ OAMHAKOBBIMH 3HAMEHATEIAMY

H3BecTHO MPaBHIO, I0 KOTOPOMY CHAALLIBAIOTCA APoOn
a b a+b

c c c

Hpaxmuxym 9

Crompre apodbu:

1. 3x—2+4x+3=

x—-1 x-1
_Bx-2+4+4x+8 _ Tx+1
r—1 x—-1"
6
3x + -

Tx+2 x+2
_3x+6_3(x+2):3

x+2 x+2

a a+1
3. + =

a-3 3-a
a a+l _a-a-1 -1 1
a-3 a-8 a-3 a-8 8-a

2x _4x+1+7—3x=
“3x-9 9-3x 3x-9

__ 2% __4x+1+7-3x -
8(x-3) 3(8-=x) 3(x-3)
2x 4x +1 7—38x
“3(x-3) 3(x-3) 3(x-8) (-(8-2)=x-3)

 2x+4x+1+7-8x  3x+8
- 3(x - 3) T 3(x-8)°
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HeficTsuda ¢ gpofigmMu

Tpenuposounas paboma 8

BriniosauTe OeiicTBHAL:

2a+4 3 +
a ua+a5

1. — .
ab ab ab

2. ¢ 2 1 .
t—1 1-¢: ¢t~-1
2

3. m + 3n + m

m-—-1 ¢ 2l /13 m-n

da4+2b do-b a+4b
20-b 2a-b b-2a

5. xy(x+y)—(x2 +y2)(x—2y).

o

7. (x3 +2y) (x2 —2y)—(x2 +2y) (x3 —-2y).

o 2|

. (4a2—6a +9) (2a +38).

9. (9a2 +6a+4) (9.:12 —6a+4).

2

10. (2a2 +38a+ 1)

3

11. (az -a+2)

. (Be=T7p)(Te +5p)—(Tc-5p)(bc+7p).
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Peutenue mpenupoeoinod pabomot 8

BrInmogHHTE HZECTBHA!

2a+4 3a a+b

ab ab ab
2a+4-3a+a+b _ 9

ab ab’
¢ 2 1 _ S 1
f—-1 1—-¢t ¢--1 1-% t-1

8¢ 2m _ m-3ni2m _3m-3n _3{(m-n) 3
m-n  m-n m-n m-n m-n m-n ’

3a + 2b 4a—b+a+4b_

2a-06 2a-b b-2a

_3a+2b 4a-b atdb

T 2a-b 2a-b 2a-b
h3a+2b+4a—b—a-4b__6a—3b__3(2a~b)_3

2a-b 2a -b 2a b

5. xy (x+y)—-(x2+y2)(x-2y)=
=;m:2_g«+:x:y2 —(x3 +y2x—2yx2 —2y3):

= %%y + xy® - x® - yPx + 2yx® + 2% = 2% + 8ya” - &P,

6. (5c-Tp)(Tc+5p)—(7c—-5p)(Bbc+Tp)=
= 85¢%-49 pc+25 pe—85 p*—35¢%+25 pc—49cp+35p° = —48pe.

7. (x3 +2y) (xz —2y)~(x2 + 2y) (x3 - 2y) =
= o+ 2yx? - Syxd -4y — ® - 2ya® + 2y +4y? = dyx® -dyx®.
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8. (4a2 —6a+9) (22 +3) =
=8a® —~12a% +18a +12a° —18a + 27 = 8a® + 27.
MOMHEO YMHOMITE CPARY, €CHM HOMEMTh, WTO
(a +b) (a2 —ab+b2) =a® +5°.

9. (94" +6a+4}(94° —6a+4)=
=(9a2 +4+fia,)(9a2 +4-6a) =
=(9a? +4)" - (6a)’ =81a* +724% +16 - 36a® =
=81a* + 86a® +16.

10. (2a2 +3a +1]2 = ((2a2+1) +3a)2=
= (2a2+ 1)2 +6a (Zaz + 1) +9a? =

da* +4a+1+12a° +6a + 9a® = 4a* +12a% +134% +6a +1.

11, (a2 —a+2)3 =

= ((a2+2)—a,)3 = (a2+2)3—3 (a2+2)2a+3(a2+2)a2—a3 =

(x—y)s = x® - 8x%y + Bxy? — 1)

=(a2)3 +3(¢12)2 2+8a% 28 +2° -

-3a (a;‘i +44? +4)+3a¢4 +6a® —a® =

= a%+6a"+12a%+8-8a°-12a%-12a +3a* +64°—a® =
= a® - 3a® + 9a* -13a® +18a* -12a +8.
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YMHOKenHe W AeleHHe Apoben

HsrecTtHo, 4T0 YMHOMEHHE B AedeHAe agrefpandecknax gpobei
BRIHOJIHAIOTCA II0 TeM JKe IPABUJIaM, 94T0 ¥ YMHOMeHHE U He-
JeHNe OOBIKHOBEHHEIX YUCIOBLIX Ipobeil.

e _a-c¢ a, ¢ _a-p
b'p bec’

- »

2.t
b p bp
Hpaxmuxym 10

1 8a’ 36c° 8-86-a%b-c® _ 32ac
" 9 5ap®  9-6-a-bhc 56

. .::c—y ) yi+xy _ {(x-y)y (y""x) - ¥ )
exy (x-y)  x(xey)(z-y)  x(x-y)

HAcuo, uro xaa Tore urobbr HaNbOee PATHOHAILHO THEPEMHO-
JRUTh jABe APoOM, HEOOXOXUMO Pa3IAOH UMb Ha MHOMKHTENN
YUCAMTENE M 3HaMEeHATeNb Kamjgoill gpobu. B mansmeiturem
STO MOMOMKET YIPOCTHTL NOJYYHBIOYIOCH Ap0oGb.

46x%c  23xe®  46x%¢ 5a®  46.5.x%c.d®  2xa

15¢ = 5a®  15a 23xe? 15-23-a-x-¢¢ 3¢

OueBnpuo, 4To0H pasienuTs Apods Ha apobh, HeobXoaMMO YM-
HOMKHTE NEPBYIC ApoOs Ha Apodb, o0paTHYIo BYOopoM npobu,
IIPeSBADUTRIILHO DA3JOMME HA MHOMRHTENH YHMCAKRTENDL ¥ 3Ha-
MEeHATeJs KadKJoH apodw.

a+b  a®-b* a+b 27ab® a+b 27ab*

" 0a%° T 2Tab? 92 a’- b2 9a%° (a+0)a-b)
_ {a+b) 2700 3

" 9a%®(a + b) (a - b) - ab({a-b)"




b2 Heitcrsua ¢ gpoGamMa

Tpenuposoinan paboma 9

Bermoarure peficTpua:

7o' 18c%y°
"o’y 8Bblc

2
xy Xtz
2 ()] 2
tz y

a+l 1b?
b a®-1"

3(a+b) . a?+ b2
4b2(a2+ bg) P

16¢%2 | 102°
7% 21x*

6. WiV v

9x? " 3x

7. -y : (x—p) .
9y° 2748

5a . 25d°
az_ b2 * (a _b)ﬂ =

2a +24—aua+6
2¢a~9 9-21 9-2a

2(8x —1) 25 -3x Bx+5

10. 2(8x-1)-9 11-6x 11-6x’




Tpeunporounan pabora & b3

Peuwenuve mpenuposounoi pabomu 9

BrmonauTe meiicTeuA:
7t 18040 Tt 18etyt 2

1. = = .
9c®y  35blc 9%y - 8BbY% 5P
2 (ia)z 2tz 2y xtr e o
"tz y2 a 1227 y2 - tzzzyz T’
g etl 4° _a+l 4 _ (a+1)4® 4p
b g®-1 b (a—l)(a+1]_b(a—l)(a+1]_a~1'
L Blavh) g’ 3(ard) vt
Dt (a®+8?) -0t ab*(a’+0?) (a+b)(a-b)
8{a +b){a’+ bz) 3
- 4b2(a2+ bzl(a +b)(a ~b) T 4abt(a-b)"
5, 16t%2 10t2° _ 16t%2 21x” _ 16t%2-21x"  24tx
oTx  21x° Tx  10tz° Tx - 10t2° 52°
6. 2+y’ .y _p(rry) 3x y(xty) Bz _x+y
Toex? 3 ox® P 9:x%y? Sxy
7 y? (x-y) _(e+p)(x-3) 27% _(aty)(x-y) 27° _8y(x+y)
9y2 27y3 9y2 (x_y)z gyﬁ(xﬂy)ﬂ -y
g, 5o . 26¢° sa  {ad)  Bafab)  a-b

@b (a-b) (a+b)(a-b) 26a° (a+b)(a—b)25a° Ba*(a+b)’

2a 24—:1_ a+6 - —2a +24—a_ a+6 _
" 22-9 9-22 9-22 9-2a 9-2a 9-2a
_ —2a+24-a-a-9 - -4q+18 =9
9--2a 9-2¢ '

2(3x-1)  25-8x Bx+5 _ 2(3x—1)_25—3x+ 3x+5

" 2(3x-1)-9 11-6x 11-6x 6x-2-9 6x-11 6x-11
_ 6x—-2-25+8x+8x+5 =12x~22 =9
6x - 11 6x ~ 11 ’

10
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Tpenuposounan paboma 10
1.

BemoanuTe neficTBUA H COKPATHTE NOAYIHBIRYIOCA APOOB!

1 86°c® 55c%° 2 ~6m*n® 49n* 5m*p"
T 33xt 1opt " o35p*  mPp® -42a°
3 324%° 55a%°% 274 4 51a%x° 40xy® 2148
. 0 i 9; ° . ir -’ 5 io *
45¢ 245 22a”b 66y Oa 85ax
36x° | b54x 15a%2 3
5.—3;3""2;'3".16"—"5—' 6. 7 -(5(12').
Y yt Y
a2 - -
7. lape: 2T 8 o220
y Yy a
x-Y  HY-x 10 _t__qi 4<%
hrrabivw 2k e ET
II,

BrimogHuTE AeificTBMA H COKPATHTE NOAYUYHMBINYIOCA APOOb:

L 6y, 187 25-y% 484

D yt-a® a-y 24xy  y2-10y+25

g, 2T+’ 0.4 4 0.008-2° 28

" 0,22t yP-3y+9 T 5,6x7 x740,25+0,04

5 2xy-3y-10x+15 x*-16 6. Say+6y-5a-10 a’-4

) 2xy -8y ¥ -25 ’ Toy-14y oy?-25

o 3t-9t>  1-9¢% 8 8a+a®+16 & 16-a?

D 24046t £2-9 © 15xf+3x  26x%-1°
y2+5y+4 yz—l Gxy—bBy+6x~5 1—_1;2

9. : 10. :

y2+5y+6 ) y2—9 ’

S5y—-bay+2-2x  1-x2



Tpeurporounaa pabora 10

Pewenue mpenupoeounoi pabomut 10
I.
BrinonEnTe ZefcTRAA U CORPATHTE TONYUUBINYIOCH APods:
1. 85%° 55c%%° _ 85507874 _ 85115° <" 10 b
33x*  12b% 33-12x%p?  3.11-83.4x%p? 9 ]

g 6m’n® 492 5mip" _ -6-49-5m’min’np” _

36p? mbpd -42:° 85.(~42)m%n®p"
_ —6.72.5m n® p’ _
T 57(~6)Tm%n%p7 ™ ,
32a%8° 55a%c® 27¢!  82.55.27a%a’cPctyd
45¢° T 24p%  224%  4524.220%%c°
_ 2511-8%2101%% 94

5-32.8.28.2.11a%%¢1° )
5145 ° 40xy8 21y3 _ 51-4{)-21(16:c9:r:_1,r3y3
5657 945 85ax  56.9-85ya’ax'
_3.17.5-23.3. 720 #1911
"~ 7.23.32.17.551 4510
36x®  B4xr  36x% 49y:®  36-49x%y1°
355715 49yr° 3557+ b4x  35.545°1%x
62T 6.Tx%? 142%°

=1.

- 5.7-9-6y 5.9y 15y
154> 1522z 1 1542 3
6. ‘172:(511123): e 57“23= .
y 74 baz Sy'az ¥z
8,2 8.2 3.3 2 3, 2
7. 11&5361—1-21%2—“3=11ab30- x _1;! = ilab gxzy _x bg; _
x%y 121a”b%¢ 121a"b%¢ l1la

g 3@ -y _ (8-a){x-y) _x-y
" x+y 3-a (x+y}8-a} x+y

x-y  y-x (x-y)6b° _ o
3 " ep?  3b(y-x) ;



56 HeticTaua ¢ gpobamu

10, t+1 4a® 42 (¢+1)  _ dx
x $2-1  x(e+1)(¢-1) -1

II.
Brinonsure geficrBUa ¥ COKPATHTE NMOAYIHBIOYIOCA ZPOobn:
1 Sy 18" _ 6y a-y _  6yla-y) ___ 1
" yP-a® e~y yr-a® 18y (y+a)(y-e)i8y’  By(y+a)’
9 25-y° 482 (5+y)(5-y)482° _ 22 (5+y)(5-y) _
T 24xy ¥ -10y+25 24xy(y-5) y(5-y )
_ 227 (5+y)
y(5-y)
27+y°  0,4x% (3+y)(9-3y+1%) 0,42  2(3+y)
3. e = rYar > = "
0,2x* y“-3y+9 0,2x (y —3y+y ) x
4 0,008—23 2,8x _(0,2-x)(0,04+0,2x +2%)-2,8%
T 5,6x% 22+0,2x+0,04 5,622 (x2+0,2x+0,04)
_0,2-x
2x
5 2xy-8y-10x+15 2?16  2xy-10x-(3y-15) (x+a)(x-4) "
' 2xy -8y y*-25 2y(x -4} (y+5)(y-5)
_ (2x(y~5)-3(y-5))(x+4)(x-4) _(y-5)(2x-8)(x+4) _
2y(x~4)(y+5}(y-5) 2y(y+5)(y—5)
_(2x-3)(x+4)
2y(y+5)
3ay+6y-5a-10 a’-4 _ (3ay+6y)-(5a+10) (a+2)(a-2) _
Tay-14y 9,225 Ty(a—2) (8y~5)(8y+5)
_ (8y(a+2)-5{a+2))(a+2)(a-2) (3y-5)(a+2)(a+2) _
Ty{a-2)(3y-5)(8y +5) Ty(8y~5)(3y+5)
_ (.ca+2)2

~ 7y(3y+3)
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7.

10.

3t-9¢2  1-9¢%  8:(1-82) (£+3)(:-8) _

219416t 29 (g+3)7 (1-3¢)(1+31)
_3t(1-88)(++3)(+-3) _ _ 8(¢-8)
(1+8) (1-8¢)(1+3t) (£+3)(1+3¢)

8a+a’+16  16-a® _ (a+4)” (Bx+1)(52-1) _ (a+4)(5x-1)
15x%+3x  25x2-1 3x(Bx+1) (4+a)(d-a)  3x(4-a)

yPby+d  y’-1  y(y+1)+4(y+1) (y+8)(y-8) _

y+by+6  y°-9 T y(y+3)+2(y+3) (p+)(y-1)
_ (D) (y+4)(y+8)(y~8) _ (y+4)(y-3)
(y+8)(y+2)(g+1)(y-1) (p+2)(y-1)°

Bxy by +6x-5 1-y° _ y(6x-5)+(6x~5) 1-x?

by—Bxy+2-2x " 1-22 By(l-x)+2(1-x) 1-4%
_ (8x-5)(y+1)(1+x)(1-x) (6x-5}(1+x)
(1-z)(5p+2)(1-p)(L+y)  (5y+2)(1-y)"
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Caoxenne xpobeil ¢ pasauIHBIMHA
3HAMEHATeJdAMM

H3zBecTHO, U4TO AJAA TOrO 4TobR CJA0MHTL anrefpauyeckue npo-
61 ¢ pASIHUHBIMU 3HAMEHATEIAMY, HEOGKOARMO:

1. Buagane pasmosdiTh HA MHOMUTENN IHAMEHATEIN KaMA0HR
us gpobeii.

2. 3aTeM OCYIISCTEHTE HOVCK M HEAXOKISHNE HAWMEHBIIEro
ofIiero SEAMEHATENS AH 9TUX Jpobeil.

3. U rorbro mocye 9ToTo HAMTH FOTONHUTEILHBIN MHOMHTEIb
IR Kamgoil wa aTHX Epoleil.

IIpumMeganmsa:

a) Haumenoutum obuum snamenamenem Ha3bIBAETCS Ta-
KOe ajrebpaxyecKoe BHIPAMKEHHE, KOTOPOe ABIAETCA HAU-
MeHBIINM M3 TeX, UTO HalleJo JeJATCA H& 3HAMeHATedb
Kasaolk zapobn.

6) JonoaHure b MHOMHUTENDL AJNA Kaxgoil mua apoleil
onpeseNseTCH KaK peayabraT AeJieHHA HAUMEeHBIIero obme-
o 3HaMeHaTeNd HA 3HaMeHATEeNL FAHHON Apobu.

IIpocrefinime cayuaum cmomsennd xpobeil ¢ pasAuYHBIME 3HAME-
HaTEJSEMI:

1 a+ﬁmﬂ_m+_?ﬁli_an+bm
b mn b n bn *

2 i+imalﬁ+£——an+kb
T be en be cn ben

3 i+£+m_£+£+mm_at+kn+mb}zt
" bk bt bk bt bkt ’

JonorHEUTEeNbHBIE MHEORHTENAM EaJ UYHCIHTSIAME CHaTaeMEBIX
Apobell MOMKHO He IMCATh, €CJIHM BBl IMOHMMAETE, 0 HYeM HAeT
PeyYkb.
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Hpaxmuxym 11

Boinonamre melcTaud:

-2 Za+1l
12 =
2q 8a
_8{a-2)+2(2e¢+1) SBa-6+4a+2 To-4
B 2-8-a 6a 6a
S
T a’rab  ab+ b
__ 1 1 __b+a _1
a{a+b) bla+b) ab{a+b) ab’
4 5
- 4 =
8(x-y) 2(y-x)
_ 4 5 4.3-5.3_
8(x~y) 2(x-y) 3-2(x-y) 6{x-y)
i 2x n 3y _
ab+b ac+c
o 2x + 3y  2¢-¢+8y-b _ 2xc+3yb
bla+1) cla+1) b.cla+l) be(a+1)’
-2y 2x-y
i A =
2y %%y
x(x-2y)-y(2x-y) -2y -2xy+y®  2P-day+ gt
= =y = S = e -
1 1 2
6. - =
a®-ab ab-b*  ab
1 1 .z
“a{a-b) b{a-b) ab
_b-a+2a-2b  a-b 2
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HettcTeng ¢ ppobavm

Tpenuposotnas paboma 11
BrimosumTe peiicTBUA:

Bx+1 x+17

1. 5x-2o+2o-5x'

n
m+n’

4. (m-n)+

5 xE- Bxy + Yy
"(xry)x-y) x+y

a +3 1

a®~1 a®+a

4 3 12
y+2 y-2 -4

b _Wa+b
a?-2ab +& B -ab’

2a+b B 164 2a -b
2% ab 4da’-b*  2a°+ab

1 2 1

10. - + .
(a-3F a*-9 (a+3)
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Peuwienue mpenupogounoi pabomor 11
BrinmonauTte gedicTBMAA:

S5x+1  x+17

1. + -
5x - 20 20 - bx
_ Bx4l  x+17 _Bx+l-x-17 _4x-16 _ 4{x-4) _ 0.8
5x—20 5x—20 5x—20 5x~-20 5{x-4)
2 t—y x-z
: Xy xz
_e{x-y)-y(x-2) zx-zy-yx+yz
xyz xyz B
_zx—yx _x(2-y) z-y (x#0)
xyz xy2 yz )
1 +
3 x+loxm, L _myrl

4. (m—n)+ LA

m+n

=(m-n)(m+n)+ n?

m+n m+n
_m?-n?en®  ow?
m+n m+n
2
x°— 3x
5. Y y

- =
{(x+y){x-y) x+y
:xz—axy +y(x—y) x*~Bxyray-y®  x® 2xy -y’

(x+y)x-y) — (x+y)x-y)  (x+y)(x-y)
6. a+3 1 .
a*-1 a’+a
_ a+3 1 _af{a+8)-{a-1) a*+3a-a+l _
~(e+1}{e-1) afa+1) (a+1)(a-1)a (a+lla-1)a
__d*2+1  _ (a+1)  (a+1)

T (a+1){a-1)a (a+1)(a-1)a al(a-1)
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4 3 . 12
- - + =
y+2 y-2 pi-4d
4 8 12 4(y-2)-8(y+2)12 4y-8-3y-—6+12
y2 y-2 (v2)(y-2)  (y+2)(y-2) (y+2)(y-2)
y—2 1

=(y+2Xy—2)uy+2'

b a+b _

" d*-2ab+b® b-ab

__ b __a+b _ b n at+b _
(a-b) blo-a) (a-b) bla-b)
_+{a+d)a-b) a0 o?
 (a-bfp  (e-bfp  (a-bfp’

2a+b 164 20 -b
" 2% ab da’- 1 2%+ ab
__Zatb 16a + 2a -b -

a(26-b) (2a+b6)(2a—-b) a(2a+b)
_(2a +b)(2a + b)-16a - a + (2a - b)(2a - b} _
N a(2a +b)(2a - &) B

9

_ 4d’+4ab +b°- 16a°+ 40°~ 4ab + ¥° _ 2b%— 8a® ~
B a(2a +b)(2a - b) a(2a +b)(2a -b)
20°-44®)  3(b-2a)(b+2a) 2(b-2a) 2

" a(2a+b)(2a-b) a(2a+b)(2a-b) a(3a-5)

0. .2 .1 _
(a-8f @*-9 (a+3)
= 1 - 2 o} 1 =
(a-3)* (a-8)a+3) (a+3)

::(a+3)g—2(a-3)(a+3)+(a—3f ::((0—3)_(a+3)f _ 36 .
{0_3)2(a+3)2 (a—3)2(a+3)2 (ﬂ‘.—3]2 (ﬂ+3]2

1
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O6obwarowan mpenuposowrnan paboma 12
BorriomauTe pe#cTemns:

1. Cnoxure ppoGu:

1) i+£' )5~2a+2az+7a—1.
9y  6y°’ da +2 -1’
2) da - 3 4) 1 4 2

16-42 a-4’ 9%+ bx  4x2-25 25-10x

2. YMHOXDTE UAH PasmeauTe Ipobu:

~15¢ 54¢° 2a* -8 a’+4a+4
D == — 3) =5 f oz ;
4x°y 6y a’-8 3a“+6a+12
3 3 g,8 2 2
2) 4x + 12y Sx 4) 2x°-2y" 2x"+2xy+ 2y (1-2%).

1522  6x + 18y’ 4x’~1 ° 6x+3

3. PasnomxuTe Ha MAHOKHTENN HAWO0JIee PAIMOHAJILELIM

cnocobom:
1) 8ax® —18ay?; 4) 27x% +3x% +2x + 8;
2) 32x° + 4y°; 5) 4y*+4y°+12xy%-9x7+9x%y ;

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

4. Coxparure mpolOu:

1) 9x%-12x + 4 4) Xy —Yy-—x2+2
9xf-4 x*-gx*r8x -1’

9) Bax —ay + 3bx — by | )a3—2a2+4a—3_
ax—3ay+bx*3by’ a‘~Ta+6
2 Ex +6 2_ 2
S)x Sx . 6) X+y+x-y

rdxy+ 4’ x-yg+xi-2xy 4yt
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Peuwienue obobuiaroweil
mperupoeouroil pabomut 12

Brmoaxsnre meiicTBUA:

1. Cnoxure ngpodmn:
1) = 2 2y-x+3x*  2xy+ 34°

9y 6y 18y* T 18y
2) Sa + 3 _
16-4a a-—-4
3a 3 3a 3 _ 3¢-12 8(e4) 3

T 4(4-a) a4 d(da) d-a 4(d-a) 4(d-a) 4

5-2¢  2a%+Ta-1

N ez 4a®~1
5-2a 2a%+7a -1 (5-22)(2e-1) + 2(2a2+7a——])
~ 2(2a+1) * (2a+1)(2a-1) 2{2a+1)(2a-1) h
_10a -4a°-5+2a +4a°+ 1da -2 _ 26a - 7
B 2(2a +1)(2a - 1) T 2(2e +1)(2a-1)"
g Lo 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) (2x-5)(2x+5) 5(2x -5}
_5(2x—5)—4-52+2(2x +5)x _ 10x — 25 - 20x + 42"+ 10x _
B 5x(2x - 5)(2x +5) T Bx{2x-5)(2x+58)
_ 4x*- 25 _ {2x-5)(2x+5) 1
 Bx(2x - 5)(2x +5) b5x(2x-5)(2x +5) Sz

2. ¥MHOXKBTe NAYM pasgeante apodu:

1) -16¢ [ 54c® ) _ —15c -6y°  15¢-6y5° 5
a2yt T 6yt 4x*y® BAc®  dx?y? 54c®  12x%7

gy Ax+12y x® _ 4(x+8y)  5x® _ 4(x+8y)5x" 2x
15¢%  6x+18y 152  6(x+3y) 15x"6{x+3y) 9
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20%-8  a’+da+4

3) a*-8 " 3a°+6a +12 B
 2(a*-4)  3(a™2a+4) 2(a-2)(a+2)B8(c™20+4) g
—’(awz](a2+2a+4) (a+2’ - (a—2)[a2+2a+4)(a+2)2 Tav2’
3 8 2 2
O s ()
2(+*-4*) 8(2x +1)

- (2% +1)(2% - 1) ' 2(:52-1- Xy + yz) -(1—2x) )

_ 2(x—y)(x2+xy+y2).3(2x,+1](1~2x) _ -3(x-y)(2x-1) _
(2x+1)[2x—1)-2(xz+xy+y2) (2x-1)

=-8(x-y)=38(y-x).

. Pagmomure ma Muoxurenu Hanbojee panuMoHAILHLIM
criocoGom:

1) 8ax’~18ay® = 2a{42’-9y" ) = 2a(2x +3y )(22-3y).
2) 8223 +4y°=4 (8x3+(y2)3)=4(2x+y2)(4x2—2xy2+y*).
3) 182°-12x%y +2xy” = 2x (92— 6x’y+y? ) = 22(32° y ) .
4) 27x% + 82 + 2+ 8 = (27x° +8) + (34" + 2x) =

= (3x+2)( 92~ 6xx+4 )+ x(8x+2) = (3x+2)(9x° 5z +4}.
5) 4y® + 4y® +12xy® - 92" + 9x%y =

= (49" - 927 ) + (49° + 122" + 927y ) =

=(2y-3x) (2y +8x)+y (45" + 122y + 927 ) =

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

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

= (2y+3x} (25 - 8x + 24" +8xy).
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6) (2c—1)° —64 (2c +1)° = (2c-1)° (4 (2¢ +1))’ =
= (2c—1~4(2c+1))-((2c—1)2+4(2c~1)(20+l)+(4 (Zc+1))2) =

= 2c—1—80—4)(4c2 —4¢+1+16¢2 —4+42(4c2+4c+1)) =

(
(-6c-5) (4 —dc+1+16¢? - 4+64¢” +64c+16) =
(

~6c - 5) (84¢* + 60c +13).

4. Coxparnre apobu:
9x’-12x+4 _ (3x)°-2-3x-2+2°  (3x-2))  gx-2

b 9x"-4 (8x)°-22  (8x-2)(3x+2)  Bx+2’

9 3ax - ay + 3bx — by _
ax — 3ay + bx — 3by
_ (8ax-ay)+(8bx-by) a(B8x—y)+b(3x-y) (8x-y)(a+b) B8x-y
a (ax-3ay)+(bx-3by) "~ a{x-3y)+o(x-3y) (2-3y ){a+b) 18y

3 x4+ 52546 _
===
x“+t4dx +4

_ x%42x+8x+68  x(x+2)+3(x+2) (x+2)(x+3)  x+3

x%+2-2x+4 (x+2)° (x+2)2 x+2°
y Kpy-xerz y(x-1)-2(x-1) (x-1)(y-2) _y-z
x°-8x%+8x-1 (x-1)° (x-1)° (x-1)"
5) a®-20%+4a-3 _ a®-2a’+ 4a-2-1 _ (aa—l)—z(a3—2a+1) -
a*~Ta+6 a®-a—6a+6 a(a-1)-6(a-1)
(a—l)(a2+a+l)—2(a—l)2 (a~1)(a2+a+1—2(a—1))  a%-a+8
B (a-1)(a-6) a (a-1) (a-6) - a6

6) x+y+x—-y°
x—y+xi-2xy +5°

_ry)r(xryfx-y)  (e+p)(l+x-y) x+y

(Jt:—y)-i—(:&:—y)2 (x-p)(l+x-y) x-y
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IIpogepounan paGoma 3
Boinmoaswre neiicTRRA.

1. Cnoxuare apodu:

P x 5a-12 a%-4a+8

1y Zse—y 3 - ;
) 9y2 12y ) 5a-5 a%-2a+1
4 2a 1 2 1
2 -+ ——— 4 + + .
) 6-a 3a-18 ) 32y 9yi-a®  2x-6y

2, YMHOMDPTE MIH pasfieInTe Apobu:

20a  -15a%b 5+5x 4-4x-+x°
1) ——: 3 7 3) 7 33
oy 2%y 4-x 1+x
5x-10y  3x-6 5xl1bxy+by’  15x°-154°
g9y XYL, g PRV 220 (8x-6y).
4y 8y G6x-3y 3y -12x

3. PasnoxnTe HA MHOKUTENH HaM00Iee PANUOHATILHBIM

crocoboM:
1) 5-20y2; 4) o® —4a® +20a-125;
2) 64a’h +b*; 5) (p-2) +27p%;

3) 18a'x +12a%x +2x; 6) 162% —162° + 242%y — 925" - 9°.

4, Coxparnre apobu:

1 25x°-60x+36 4) ab+b+az+z |
25x2-36 a®+8a’+3a+1
2) Byz+yb+3xz+xb | 5) P +2x% +4x+3
yz+3yb+xz+3xb’ 2+ Tx+6
2. _ 2.2
3) x—x 6; 6 x—y+xi—y

x2-9 x+y+xt 2y +yt
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Hedicreusz ¢ gpobamu

Tpenupoeounasn paboma 13

1, Paznoxrure Ha MHEOMETENH, HCIOALIYE (GOpMYIIEL
COKDALIEHHOTO YMEOMEHMA:

1) (5° +4) -16y%;
2) (3x-4) - (5x+6);

3) 64a” —-9x% +6x-1;

4) 25-m® -8mn -16n?%;

2. CoxpaTure apolm:

16a ~ 4b
1 12¢ - 3p°

) 4x%y - 12x%y .
2x5y2__ 6x3y2 !

3 6xi— 24xy + 24y° .
) 4y2~ x? ’

3. Brimonnure meficTBHS:

1) ¥+l 2
¥(b-1) »sb-1)’
4 2 x+2
2 - - ;
)x2—25 x+5 b-x
3) 5—3x 2-x .
64 ~ x> x°~16x+64°
1 4
4) 2*2 . +2;
)25ra2 a+5 ’

5)

6)

7

8)

5)

6)

7

8)

3)

7)

64x® - 125y°;
a® +278%;
2 —Bx-7;

a® +1+3a? +3a*.

3a*- 3a%%

15(a2— bz) ’

x* - 22"+ 1

1-xt 7

15a%b + 15ab®

»
at*- bl

2_ 2
x -y

3x - 2x%+ 3y - 2xy

-5x+4  x+dx+8
x -1 x+1 '
2 1

P-4y +3 yi-by+d’

4o 3 x+4 |

25-10x+%%  £410%+25 2522

3—-a a-—4

65 +a°® 6a-a*-8
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Pewenue mpenupoeoinoil pabomut 13
1. Pasnomsmre HA MHEOMKUTENIH:
1) (s +4) ~164% =
2
= (y2+4) —(4y)" =(y2+4—4y) (y2+4+4y):(y—2)2(y+2)2.
2) (32 ~4)" - (bx +6)" =
=(8x-4+5x+6)(8x-4-5x—6)=
=(8x+2)(-2¢-10)=-4{4x+1)(x+5).
3) 64a”® —9x” +6x -1 =(8a)2 —(91:2 —6x+1] =
:(Sa)z ~(3x~1)2 =(8a~3x+1)(8a+3x-1).
4) 25 -m® - 8mn-16n® =
= 52—(nr?,2+81'1"f,1'1+1fin2 )=52—(m+4n)2=(5+m+4n )( b-m—-4n )
5) 64x° -125y° =
= (4x)" - (5y)° = (4= - 5y) (162" + 20xy + 25°).
6) a’ + 27 =
= (a®)’ +(36)° = (a® +3b) (a* ~3a%b + 98*).
N a®—6x-T=x>-Tx+x-T=x{x-7)+(x-7)=
=(x~7)(x+1).
8) a® +1+38a% +3a* =
=(a.2)3 +3-(a2)2 +3-(a2)+13 = (a2 +1)3.
2. CokparuTe apolu;

16a —4b _4{4a-b) 4
1) = ==,
12¢-36 3{4a-b) 3
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2) 4x°y —12x°% _ 4»‘589(3?2— 3) 2
2x5y2- ﬁxayz 2x3y2(x2— 3) y'
gy 65 2ay 24y _ 6(x"-dxy + 4*)  6(x-2y)"
) 4y?— x? T (y-x)y+x) (2y-x)(2p+x)
6(2y-x)° _ 6(2y-x)
T (2y-x)(2w+x) 2x
(24 45) _(2x(x+2)) _as(x+2)’ _ 2
(4x+8Y  (4(x+2)) 16(x+2) 4~
3at-3q4%? 8a’(a’-¥°) 2
15(a®~8?) ~ 15(a>-5%) B
6) - 2x%+1 _ (xz_ 1)2 _ (1 _xz)a _ 1-x2
1-x* (1-;;:2)(1-”2) (l—xz)(l+x2) 1422
15a% + 150 b®  18ab(a+b*)  15ap
7) £ 34 SR T T
a—b (a+b)(a—b) a' - b
-y {xry)x-y)  (y)(ey) _ x-y

3x-2x%8y—2xy x{3-2x)+y(3-2x) - (8—2x}(x+y) T 3-2x

3. Bumoanure AeficTBUA;

b2+ 1 2 ¥e1-2  (b-1F b-1
D1 21" vb-1) (-1 7
4 2 x+2 4 2 x+3

2) #-25 x+5 B-x (x-5)(x+B) x+5b T 5
_ 4 2(x-5)H{x2)(x45) _ 4-20e1042° 42052410 _ x*45x+24

(x-5)(x+5) {x-5)(x+5) B {x-B)(x+58)"
gy B3 2z 58w 2x (58x)8w){(2)Br)
642" #’-167+64 (8-x)(8+x) (8-x) (8-x)(8+x)

_ 40-24x5x+3x* -2x+2>+8x-16 _ 42%-23x+24
(x-8)*(2+8) (x-8)" (x+8)
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491 4 s __e¥l 4
25-a%  a+b (6-¢)(5+a) a+b

_ a+l-4(5-a}+2(5-a)(5+a} _a+1-20+4a+50-2a> —2a°+5a+31

+2=

(5-a)(5+a)  (5-a)(B+a)  (5-a)(5+a)’
5) - 5x + 4 x2+4x+3=x2—x—4x+4 x2+x+3x+3=
x -1 x+1 x-1 x+1
_ x{x-1)-4{x-1) N x(x+1)+3(x+1) _ (2-1)(x—4) . (x+1)(x+3) _
x-1 x+1 (x-1) (x+1)
=x-4+x+3=2x-1.
6 2 1 2 o _
Vi-4y+3 y-By+4 Y -y-3y+8 yi-y-4y+4
_ 2 _ 1 N R
Cu(y)-3(y-1) w(y-1)-4(y-1)  (1)(p-8) (v-1)(v-4)
_ 2y-4H{y-8)  2y-8-y+3 y—5
T () (r-3)(y-4)  (v-1)(y-8)(y-4)  (v-1)(y-8)(y-4)’
7 4—x - 3 _x+4 -
25 - 10x + x> x%+10x +25 25 - x*
4 —-x 3 x+4

B (5—x)2 _(x+5)2 _(5+x)(5—x) B
(4 - x)}(5 + )~ 8(x ~ 5V~ (2 + 4)(5 + %)(5 - x) _
(5-xy(5+xY
_ 100-25x+40x-10x"+42°—x*—3x*+30-75-252-100+x"+4x"
(5 -x) (5 +x)
_ 5a%+ 20x =75 _ —5(x’-4x +15)
(G-x (+x) (B-2PB+xf

8 3-a a-4 3-a a—4 _
) 6-5a+a’ Ba—-a®-8 a’-3a—2a+6 B o -4a-%a+8
_ 3-a _ a-4 _ 3-a _ a4 _
- a(a-3)-2Aa-3) a(a-4)-2(c—4) B (a-8)a-2) (a-4)a-2) B
1 1 2 2

" a-2 a-2 a-2 2-a
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Heticreus ¢ gpobamm

IIposepounan patoma 4

1. PasmomxnTe HA MHOMHTEIN, HCIOAL3YA HOPMYILE

COKPAILIEHHOTO YMHOMKEHMA:

1) (x* +9) - 36x7;

2) (3x+4)" —(Tx+8)";
3) 16 —y* +10xy — 25x%;
4) 10x +4b* - 25x° -1

2. Coxparure npobu:
4% +16y

b 8x +12y°

8a’z — 4a’2®

12¢%2%— 6a°

2)

1-92° )
182+ 1222+ 22 '

3)

(14-89)"
(8y ~16)°

3. BreinmonuuTe OeHCTBUAL

1)

x*+1 L2
xz[x+1) x{x+1)’

3 20 -5 5
b+2 4-p* -2’

2)

x -2 1 x-6

3 + + ;
)3x+6 x’-4 6-3x

y+2 4

4 - +
) 25-(y+17° y+6

2;

5)

6)

7)

8)

6)

7

8)

2 +y°;

64x%y% — 8x%y°%;
x*-3x-4;

x% -1,

6x? - 627y

4y4— 4xt

-1

1+2yz+ y‘i ’

T2yt + Taty? .
HBey®

2t 2%yt

x2— xy +y2 )

+br+4 2P-dx+3

Kl

x+1 x-1
2 _ 1 ]
P-8x+2 x*-6x+5’
3x+2 6  3x-2
22+l x*1  PA2x4l’
x—5 x-3
“12+47x-x*  2?-9x+20°
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CorMecCTHBIC JeHCTBHA ¢ APOdAMH
(anrebpavyecKoe CIOEKERHAE, YMHOXKECHNE
H XeJeHHe)

HHpaxmurym 12

Yrpocrure BLIpasKeHHd:

NERARTS
| E-E)

MosxcHo pemInTe: JaHHBLE TpuMep Oo AelierBuAM. Hanpmmep:

22
a) ~ -2 ETY ,
¥y x Xy
2_y? sxy®  (x+y)(x-y) 5xy
6) =2 .2 _ =5y{x+y}.
) xy x—y xy{x - y) y(x+y)

Ho mMOMHO pemarsh Jepes SHAK PABEHCTBA, T.e.
(img]_f)xyz _ &y Bay® (x+y)(x-y) Sy’

y x)x-y xy x-y  ay(x—y)
Hro meno BKyca, TMaBHOe, UTOOH! GLLIO BEPHBIM pellenne,

2 (3x-bv7y+8x~3y]_ 12x% _ y{Bx+Ty)x(8x-8y) 12x%

=5y(x+y).

6 6y | Ty+8x% 62y Ty?+8x%
Sxy + Ty’ + 8x°~ 3xy  12x% (Ty*+ 8x%) - 2x 9
= . 3 Z = =4X.
6xy Ty + 8x (7y*+82%)
wry  x-y) #-y  (xrp)-(x-y) #£-47
3. £~y  X+y d4xy (v -y)(x+y) 4xy
_ (xty—x+y Y xry+a—y} (x—yXx+y) _ dxy(x—y)(x+y) -1
(x-p)(x+y) dxy (x—y)(x+y )dxy

5 t N, 9t°-3¢ [ 5t # (1-2t)"

1 (4t+2 T 24t )'1-4t+4:2 - (2(2t+1)+2(2t-1)} 3t(3t-1)

t B(2-1}(2e+41) (201 2(10e-5e241)(2e-1)

T2 (2e41)(260-1)  3e(86-1)  2(2e+1)(2¢-1) - 3e(8t-1)
C(12e-4)(2t-1)  4(3-1)(2e-1)  2(2¢-1)
6(2e+1)(8t-1)  6(2t+1)(3t-1)  3{2e+1)’
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_3a+a-1 a-a"-84" _—(4a-1)(1-a) (4a-1)(a-1) 1

a-1 " 1-a (1-a){a-1a?) a(a-1)(4e-1) o’

6 16 + 9a . (i _E+g) _
"lax+a? 2Prax Pra2a ) \d® o x
3 ( 1 6 9a ] . %= 6ax + 9a®

a(x+a)¥x(a+x)+x2(x+a) a’x

2 2
_x%-6ax+9a® a’x  (x-8a).a’x a

ax’(a+x) (x-3a) B ax?(x - 3a)* 2
" x(:;—-3) N 1 1. 2 . 8-x ~
B+ 8%+ 3x+1 1+2x+x x-1 x-2x+1

=[x(x~3) 1 ][ 2 + 3-x J a( 2-8)+{ x+1) 2(x—1)+(3-x)

+
(x41)®  (x41)? ) o1 (m-1) (x+1)? (x-1)
284l 2x-248-x - 2°-2x+1 x4l (xul)z(x+1) ot
(xs1)"  (x-1) (241 (21 (x)(x1)  (xs1)
xz-x+ x+1 1 | 4-2*
8. 1 P x+(:\':—1)2 x+l ) x4l
_ xP—x x+1 1} (2-x)(2+x)
= . +— - : =
(x+1)(x—x+1) x*-x+1 x+1 x+1
xz—x+(x+1)2—(x2—x+1) x4l
(= +1)(x2—x +1) (2-x)(2 + x) -
:xg—x+x2+2x+1—x2+x—1' x+1 3
(x+ 1}(.1:2— x+1) (2-x}2+x)

_ (x2+ 2x)(x +1) _
(% + 1)(x2- %+ 1)(2 ~x)(2 + x)

_ x(x + 2)(x + 1) _ X
(x+1](x2—x+1) (2-=z)(2+x) (xz—x+1)(2—x)'
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x° 8232 x°-8x" (xz _ 4) _

9 Fldx+a -2 x
_ -8(x2—4)+x2(x3—8). 1
(x+2)2 x*(x - 2) x xi- 4
x - 8(x — 2)(x+2) x (x—2)(x2+ 2x+4)_
(x+2) (x - 2) x(x - 2)(x + 2)
_ 8 +(x+2x+4)x=8+x3+2x2+4x_
x+2 x+2 x+2 B

:(8+4x)+(x3+2x2):4(x+2)+x2(x+2);

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

=x% +4.

2 2 2 2 2
y-y+2 | (a2 ¥ -p+18 [ y—y+18
10. [[—~—-2 } (y y+2] 3 +[ 3

2 2 2 2 2 2
_|t ¥ —1+2 _9 y-y+2 ) y ~y+18 + v —y+18
2 2 3 3

2 2 2
y~y+2_y—y+18 ) 36
2 3 (v - 6)°

2 3 2
___[Sy — 3y +6 -2y +2y~—36] 36

6 (-6

yz—y~30T_ 36 ,(y2'9‘3°)2_

(wf ~ (y-6y

Z((y-ﬁ)(y+5)) (v - 6)(y+5) _ (y+5).

(v-6) (v-6)
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Tpenuposounas paboma 14

Vapocrure BLIPAKEHBA:

2x 2% ), 4x®4+ 14x
"\1-8y By+1) 942+1-6y

1+n 1-m m+n
2'(2 3 ]: 7 ]

n--—mn m - mn mn-nm

3 xs—‘EJ;\:y2 x+ 3y x — 8y
. 7, .2 | 2 + 7 |
Qy+ x x°-3xy Bxy+x

(32 -2b)"  9a’

4, .
b-38a 8a-b

K- pt 12n{3n + p)
5. z_ 2 B Z_ 23 — e
kB“—p“+ 12kn + 86n° p“— E*—-12kn — 36n

12bc*+ B°  6b%c + 5¢° 3c®
(b-2¢)  (2c-b)  4dbc-4c"-p"

2 1 1 3+b
7. (1-b) ((l_b)fl_bz}“b.

5x 42x 5x -8 9(x+9)
8. +— P = .
*x-9 x"-18x+81 ) x°-81 x~-9

(5x -1)° ,ol+se
by - 2 2-5x

10 {2y + 32)° {2y - 32)2
"2y -3z 2y + 82




Tpeauposcunasa pabora 14

Pewenue mperupoeounod padomo 14

VopocTuTe BEIPAMKEHMIA]

[ 2 2x ) dx®+14x
. + H

1-8y * 3y+1 ) 92+1-6y
2
— oy 1 . 1 ’(Sy—l) _
1-8y  3y+1) 2x (2x+7)
_ gy, Sytivl 3y (3y-1)° _ 9x -2 (3y-1)° _
(1-8y)(1+3y) 2x (2x+7) (1-8y)(1+3y }-2x(2x+7)
2% -2 (1-3y)’ _2-(1-3)

N (1-3y)(1+3y) - 2x (22+7) ~ (1+3y){(2x+7)’
2 l1+n 1-m |, _m+n _
"\n’-mn wmP-mn} mPn-n'm

(o e )

_(t4n)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)(m+n]_ m-—n L.

- 9xy” [ x+38y L
9%+ x* x*-3xy Bxy+x°

=x(x2—9y2). x+ 3y + x -3y
9+ x* x(x~3y) x(3y+x)

_ 2(x-3y){x+8y) (x+ 3y)2+ (x - Sy)2 _

9yl x* x(x - 3y)(x + 3y)
_ x{x-38y)(x +38y) x*+6xy + 90+ 2% 6xy + 9y° _
9y’ + x* x(x - 8y)(x + 3y)

x(x - 3y)(x+3y)- 2(x2+ 9y2) _
x(x2+ QyZ)(x - 3y)(x + 3y)
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HeticTerua ¢ ApobamMu

(3¢ -26Y  9a®
4 b-8a 8a-b

_(8a-) 92

3a - 2b)* - 9a®
_( )

b-3a b - 3a
(82 —2b - 3a)(3a

b-3a

-26+3a) 26 2(3a-b)

b~ 3a sasp
5 kz—p3 + 12n(3n+p)
) B —p?+12kn+36n  p?-k’-12kn-36n° B
_ K-p? N 12n (3n+p}
[k+ﬁn)2—p2 p?—(k+6n)
k- p? 12n (3n+p)
(k+6n p)(k+6n+p) (k+6n+p)(k+6n p)
k2~ (p+6n) _ {k-p-6n)(k+p+6n) k—6n-p
(k+6n+p)(k+6n p) (k+6n+p)(k+bn-p)  k+6n-p’
12bc®+8®  6bc+5c° 3
T (p-2¢)  (2e-b)  4Be—4c’-b’
_126c%+8®  bbesse® 3
(6-2¢)*  (b-2¢)* bP-dbe+dc?
_12bc%b®  6b%e+b® 8¢5 12bc%+0’-6b%c—5c-8°
(8-2¢  (b-2¢)  (p-2¢) (b-2¢?
2 2 2 3 _9.13
_b -—6bc+12b; -8 _ (b 2c)2 — b9
{8-2¢) (b-2¢)

7. (1-b) [(1 -13,,)2 =

1 3+b
—+ B
—bz] 1+b

“(-ey {(1 by’

2 1+b-14b
=) s (1-b)%( 1+b)

1 3+b _
@—bX1+M]+1+b_

3+b zb  3+b _28434+b

_36+3_8(b+1)

140 140 1+b 1+b

T 1+ 1+b =
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3 ( by , __ 42x ) 523 _ 9(x+9) _
*\x-9  x*-18x+81/ 2®-81  x-9
_| B« N 43x% 'x2—81 N 9(x+9) B
x-9  (x-9)° | 5x-3 x-9
N 5x(x—9)+42x’(x—9)[x+9)_ 9(x+9)
C (x-9f 5x-3 -9
_ x(8(x~9)+42)(x - 9)(x +9) 9(x+9) _
(x - 9)*(5x - 3) x-9

_ x(5x-45+42)(x-9)(x+9) _ 9(x+0) _(x*-81) o(x+9) _
C (x-9)(52-3) =9 (x-0f =9
_ x(x—g)(x+9)_9(x+9)=x(x+9) N 9(x+9):(x+9)(x—9)

(x-9Y 8 %9 -9 ek Al

(5x—1)3+-1+5x:

% 53 T 2o
_ (-1 51 (Bx-1P-(5x-1) (s2-1)((52-1)-1)
© bx-2  bx-2 5x-2 - bx— 2 -
_ (5x-1)(Bx-1-1}(6x-1+1)  (5x—-1){5x-2)5x _ _
- - = P =bx(5x-1).
10. (2y + 32 (- 82)" N

2y - 3z 2y + 3z

_(2g+32)’ - (2y -32)
- (2y - 3z}(2y + 32) -

(2y+3z—2y+3z)((2y +32)2+(2y——3z)2+(2y—32)(2y+3z))
- (2y-82)(2y +32)
6z(4y2+12yz+922+492_12yz+922+4y2—922) B

(2y—3z)(2y+32) B
62(12y2+932) 183(4y2+322)
T (2y-82)(2p+82) 4y%-97
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Pemenue 0oaee CIOXKHBIX NPUMEpPOB

Hparmuxym 13

YupocTHTe BRIPAMKEHMA:

y 9x? y+x 3x+y+1 3x+y _
L= +(1-8x—y) | 3" 5~ — | =
xy®—9x® Ox*—y Qx*-Bx+y-y

a) 9x -3x+y-yr =92 -y -Bx-y) =
=(Bx ~yBx+y—1)

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

P9y o[ Byl 8x+y _

B x(§+3x)(y-3x] H(1-8ay) [(3x+y)(3x*y) (3x—y)(3x+y—1)}

oYy By )y ) - (Bery)
x(y+3x)(y-3x) (3x+y)(Bx—y)(Bx+y-1)

_ P-9fyix _(3x+y—1)((3x+y)2-1—(Sx-!-y)z) _
x(y + 8x)(y — 8x) (Bx+y){Bx-y)(Bx +y -1)
-9y + x -1 -9yt x-x _

" x(y+8x)(y -8%) (3x+y)(3x—y) x(y+3x)(y - 8x)

_yly-8x)(y+3x) _y
2y +3x)(y~-8x) =z

+(1-8x—y

ab + b* 2| ba b
————+ @b + . - =
2'[5(12—5:1!; ab b) a+b a-b

=(ab+b2)[ L +1}- e b __

5a%— Bab a+b a-0
_bla+b)(L+5a®-5ab) sa b
- Sa{a — b) (a+0) a-b

b{1+5a*-5ab b{1+5a*-bab-1 ) -
:(+a a)n b =(+a I )=b5a(ab)=5ab.
a-b a-b a—-b a-b
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at- 2254 342 %2 x?
=4 2 2 2
F-x"t4x -4 x+x-2 x-x+2

-1=

8) x* ~x® +dx-d=a'-(x*-4x+4)=
= x"‘—(x—2)2= (x2+x~2)(x2~x+2)=(x+2)(x-1 )(xzﬁx+2);

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

2 —2x%+ 8a® x* P

B (x+2)(x-1)(x"‘~x+2) B (x+2)(x~1) * x2.~x+2 -1=

N 2228+ 827 &2 (x2~x+2)+x2(x2+x-—2)~xi+x2-4x+4 _

- (xz—x+2) (x+2) (x-1)

- 2208t P22 et 2xtxt e xPodx 4 d _
(x3+x—2)(x+2)(x—1)
_ —4x+4 _ -4 (x-1) _ -4
(x-x+2)(x+2)(x-1) (xz—x+2)(x+2)(x—l) (xz—x+2)(x+2)'

x%+ 4 2x 4x?+2x  x%-3
4. z T o3 2 T8 A
42+ 2x 2x°+x°+8x+4 x—-64 x"-186

a) 2% + 2% +8x +4 = 22Cx + 1) + 4(2x + 1) = (2% + 1)(x? + 4).
6) x° - 64 = (2% — A)x* + 4x? +16).

% 2x  2x(2x4D) %3
| 2x(2%41) (2x+1)(x2+4) (x2—4)(x“+4x2+16) x*-16

_ (xz+4)2—(2ar:)2 . 2x(2x+1) _#?3 _
“Zx(2x+l)(x2+4) (x2—4)(x“+4x2+16) -16

B) x*+4x%+16 = %+ 8x2+16 — 4x? = (x®+ 4)°— (2x)% =
= (x4 2x + 4)(x*- 2x + 4).
1 -3 1-x%+3 4 - 1

:(x2—4)(x2+4] (Pa)ed) (Fa)d) (P a)fPea) 2o
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=b - (a—b](lmc) = [g=—cX1+ab)
5 T2 ~ e _ (1+abY1+ac) _ (a-b)(1+ac) - (a—c)(1+ab) _
"4 leteme) T (rabiied) r e-Bla-g) ~ (14ab)(1+ac) + (a-b){a—c)
L+ab)(1+ac) (t+ab)(1+ac)

a-bia’c-bac—arcrabe—a’b _(c-b)ra’(c-b) (1"'“2)("3_5) _cb
1+ab+ac+a2bc+a ~ha-aet+be 1+a +bc(1+a ) [1+a2)(l+bc) 1+be”

6. (x+3)3_x+4 (243 (x+1) - (x+2  (x+4) _

x+2) x41 (x+2) (x+1)
(#4984 27+ 27)(x + 1) {x + 4) (P 624 122 +8)
B (x+2)(x+1) B
M908 2T 1 2T e 90 2T 2T 61 2P - B4 2448582
- [x+2)8(x+1) B
_ H2x+5)
B (x +2)3(x+1).
. ( dnvl 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 _
(r-2)(n+2)(2n+5) (4n+9) n+2

(4n’+n+8rr2-8n-20) g 4
(n~-2)(n+2) (4n+9) n+z”
_ (4n2+n—18)2n N 4 (47+9)(n-2)2n 4
(n+2)(n~2)(4n+9) n+2 (n +2)(n—-2)(4n+9)
2n 4 2n +4

= + = =2, TAK KaK
n+2 n+2 n+2 i

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(n2—4)+(n—2) =(n-2)(4(n+2)+1) = (n-2){4n+9).
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36 77a ~ 166b | 455" _
Ta-176  11a-196 = Za-b | 25 bab+2°
11a-196  Ta-17b

Tag xax 2a° —5ab + 2b% = 2a° — dab — ab + 2b* =

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

36(11a-19b)(7a-17b) | TTa-166b | 20°-5ab+2’ _
| (7a-176)(7Ta-176)-(11a-196)(11a—195)  2a-b 5

( 36( 77a2~«187ab—133ab+323b2) Wa_lﬁﬁbJ 202 —5ab+2b?

(Ta-176+11a-196)Ta-176-11a+19) | Za-b 455

,
36 (77a°-320ab+323b%) _T7a-166b | 20 5ab+2b" _
36 (a~2b)(b-2a) b—2a 45p*

_ 77a%- 320ab + 328’ (77a —166b)(a-2b) 2a*~Bab +2b _

(a—20)(b-2a) 45b°
_ T7a*-320ab+328b"-77a"+166ba+154ab-3326° (a-2b)(2a-b) _
- (a—20)(b-2a) st
_ 9 2a-b 1
T b-2 4508 5
2 1 5  da+a®
9. (azwﬁa " 2ar8 " a2—2a—24)' 2a-12

z( 2 1 5 ) 2(a-6) _

a(a-6)  2(a+d)  (a-6)(ard) | a{ard)

_ 4(a+4)+a(a-8)+5-2a 2(a—6) _ a2+8a+16 _
2a{a-6)(a+4) a{a+4) az(a+4)2

_ (ar) 1

a¥(a+a) o
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1 9 8 52
10'(x+2+2x2—x—10+2x2——5x]'(x+4+2x“13)_

(1, g L8 52+(2x-18N(x+4) _
Tlx+2  (2x-5)(x+2)  x(2x—b) x+4 -

_ X(2x-5)+9 x+8(x+2) 52+2x°-13x+8x—52 _

x(x+2){2x-5) £+4
_ 26 -bx+9x+8x+16 52+2x°-18x+8x-52 _
x(2x ~5)(x +2) x+4 B

 2x’+120+416 225 2(x*+6x48)
T x(2x-5)(x+2) x+4  {x+2)(x+4)

¥

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(2"—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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T penupoeoinan kapmouka 1

_ a2
1. (x+3 Jc}:"’H‘O;.
x+1 1-x

~8x ~ 6 x . 0% x+2
-4 x-4 x-2 x-2

10 -1, 1 _ 2
5. (25—b2+5+b+5~b](25 106 +5°).

m+3 mirb6bm+9) me-9 m+38

( da +a—1) o @

a?~1 a+l) a+l a-1

1 b+1 4§+2b+1] 1

+ - : .
2-4b 8p°-1 1+2b 4b - 2

9. - +

[ 2 a  4+dt 2
(a~2)2 4~-a )" 4-02 a-2°

10 x+12 x-3 9 1
* 8 ' 3 o 0. 2 =
x'—9x 2%°+5x -8 9-«x x

( Bm 14m ).5m+1+3(m-3)
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Tpenupoeornan xepmonka 2
38— x° 1+

1- x+ ) " n N
1+x x+6x+9

9 t+6 1 3 &

"\8c+9 x+3) x-3 x*-9°

15 ). a®-10
a+5) a’+10a + 25"

3. (a—5+

3y -2 3 y+2 Y
2 3 . + .
y-4 y -4 38 y+2

-1 16 2 2
5. + + {x°-8x+186).
-4 %16 x+4J( )
P ( ba _ 3a LBa+2 a-1
"la+1 a®+2 +1) a®-1 a+1’
36x r—-9 x x
7 x2_s1+x+9)'x+9 -9

X~ x -2

8. (x8“§+2x):(4-—x2)+x_1.

o[ 2 2 ] 4 _2-x
“l4-27 (x-2)2 .(2*x)2 x+2

10.(2‘” - 4 ] x  Sxrd)

t+8 -1 x+2x-3) 2¢+1 x+3
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Tpeunupoesoinasn xapmourxa 3
6 - a’ 6+a
1.la+ .
i1+a a’-1

2 3¢ 3 fa+2 1
" d*-9 d*-9 \8-3 a-1)

2_
3. |la+6+ 6 _).a i2a+36.
a-6 a“-30
4 3a—4+ a ., a +5——2a
g+l a+1a&*-1 e+l
5.[ 2__ 220 2 }(a2+10a+25).
a-5% a‘-25 a+5
6. [ 5% . 42x 2’-81 9(x+9)
"lx-9 x®-18x+81) 5x-8 £-9

2 8 - 8+ 8
32a + a]. a

64-a®> 8+a) 8 8-a’

8. aa+1—aJ:(1~a2)+ Za

a+1 a+1’

9.8—2m+(5vm]2{ m m ]

m+5b m (m_5)2_25—m2

10.[ 3 4 2 ):2x+1+3(x-2).

+
x-8 x*-5x+6 x-2 3 3—-x
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Tpenupoeounan xapmovura 4

1. (b+

i i b 4
2. -— ' + .
b~1 b~b) b+2 P-4

3-b°). 3-2
b~2 ) pP-4b+ 4’

2
3. [x+5+->2 :2x+25 .
x -5 x°~10x + 25
5a — 6 a 'a2-4 10 - 3a
T a+2 a+2 a a+2 "’
4b 9% _62—64+8(b-8)
"Lb+8 B2+16b+64 ) 4b+ 23 b+8

4b

2 -1 2
6. (3_33 9_b2+3+bJ(9+Gb+b ).

28b
AT
b — 49

a? 9-a® 27+a*
+

'3+a-a2-3a 3-a

b-7Yy b b
b+7) B+7 b-T

az
.(3+3_a].

9 9 3 6 1-2y
. 3 + Rk 7t .
y-9% (8-y)) (y-38) 3+v

2 10 3x J3x+2 x-1

10. : + .

{x+1 x*-8x -4 x—4) 3 4-x
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Tpenuposoinan xapmoure 5

1 2x_y_2x—g,'2 _ a _a-1
) y 3xy - 3x y

2 m _ 1 om 2
T mf-2m+1l 1-m m+1 m+1

(- ].(az_l).

a-b b L1
b(b+a) a®+ ab ai-ab? a+b )

4y—|—21 LAxy+4y—3x -8
: 2 - 2y° .

x2—2x+4_2x+x x+2 ), 4 x+4
4x%- +8 - x ) x°+2x 3-6x

x+3x+2 3x+4 _x2~1
22+ 2x +1 T 3x+3 3

9. ab+-2 -(a+b—a—b).
a a—b
P-8x+2 8x"+7x-10 5-4x -9

10.
0 x—1 3x +10 *+1

a 2ab a b_2ab .a—b
a+b a-b bz—a2 a+b | b-a a*-b° ) a+b’
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Tpenupoeounan vapmoura 6

1. (3a—1~~3—9—_—1)—-——~—2a.

y _ x . X  x+y
2x2+xy 23{:;;+y2 xz—»yz xz—xy )

(
(
(
[4_%2“8]:2“6,5,3“"%2_
(
(
(

2x%- 2

"1-5¢ e+1°

e+5 c+5Y P+be  P+5b
be—1 c+1

x?o2x 1’

3x%+8x -7 x+3 2
3x2-3  x+1

2 m 4 . 2+4+m
2+m m-2 4-m2)]{2+m mP-4 2-m)

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

X

+Tx -8 Tx’+3x-10 4-5x - 94

10. x-1 Tx + 10 x+1
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Tpenuposounan xapmouxa 7

1 i.(i_l)z_ﬂ
» * m n (m_n)zn

2 (5x2-15xy_ Bxy + 9y° )[_5_‘”3_)

x2-9y% 2P+ 6xy+ 90 v ox
3 1 2 1 40+ 4ab + b*
. g+—3 3+ = 1 1 .
(20 -5)" 4’0" (23 +b) 6a
4dxy 4y
4, (x—~ + [l x+ -yt
(=) (=0 220
5 05b-15  20-6|  b-3
* | 0,55%-1,5b + 4,5 %534.9 " 0,86%+ 21,6
x- L
y—z
6. —=
y x—Z
3 9 2.3
7 5@ —2%ab+ 2b _ 6b1
* 1 2 1,2
4(]’, —g«b Z“‘I’Eb
12¢ - 4¢° 1, 4  6e-9
20 +3  2¢-8 149 8c%+27 )
g, [ +5x-14 x+3), 2
) 3x%-12 x+2) x%-4x 1+ 4

2
2x% 4 x -1 (3-"'_5‘52‘ 2)
10. +— .
x+1 x‘—dx +4
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Tpenupoeoenas xapmouka 8

4a%- 12ac + 9¢¢  4a’+ 12ac + 9¢2 | 4a’+9c?
2
2. 404: 13+12+22.
(¢-2) \(e+2) (c-2) -4

)(1-1;).

2a ].0,5%1

1 [ 4a%- Bac 6ac + 9¢° J 6a + 9¢

0,50 -2

2x%4 8x ~ 5 4x + 5 'xz—l
- 2x+1 T 2x -2 5

3a+32 a8 _ 4
a—4a a®- 64 a3+4ag+16a 4-a’

Y 2x+1 2xy+y ). 2x+1
8. + — s |1 .
x+y x+y y-x x—y

X

"Een)w-2) -o)y-2) (z-x)z-)

2 yz 22

9

2
2x% - 8x + 1 (4x - ¥~ 3)
x-1 - 6x+9

10,
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Pewenue mpenupoeournoi xapmouxu 1

—y2 2 2 _ _
L. (x+3 x ]:x+§ _ Xat3-x _(1 x)(1+x):x+3_(1 x)=1__x
x+1 ) 1-x x+1 x+3 x+3 1

21“4:1;'1_1:1_ 4a ._1___1 —
" a-2 of-4\a-1 ai-g a-2 (g+2)(e-2) | a1 a(a-l)

_ 1 4a a1 1 4 . at+2-4
a-2 (a+2)(a-2) a{a-1) T a-2 (a+2)(a-2) - {a+2)(a-2) B
_ a-2 1
(a+2)(a-2} a+2° _
1), 4t a*-1+1 (a-1)°  da*(a-1)
3. (a+1+a—1)°a2—2a+1 T Ta 1 &2 & a-1.
-5x—6 x X | x+2 —bx—6 x—2 x+2

+ : = =
P4 P42 x2 (ze2)z-2) (x+2)(x-2) 72

_ Bx-Brx-2  x+2 _ ~4{ x+2) L2 A x42 w424

(x+2)(%-2) x-2  (x+2)(x-2) x-2 x-2 x-2 x-2

10 -1 1 N 2\ _
5. (25_52+5+b+5_bJ(25 106 +5°) =

_10-(5-b)+5+b 2 10-5+b+5+b 3
T (5-5)(5+0) (5-0)'= (5-b)(5+b) (5-b)=

10 + 25 (5-b) = 2(5+b).(5_b):2(5-b).

T (B-b)(5+b) 5+
6 bm 14m Bm+ 1 3(m-3)_
"tm+8 mPrém+9) mi-9 m+8
_n[5(n+8)-14] (m+8)(m-1) , a(m-3) _
B (m+3Y 5m +1 m+3
_m(5m+1).m—3+3(m—3)_m(m~3)+3(m—3)_
T m+3 5m+1 m+8 m+ 3 -

=(m—3)(m+3)
m+ 3

=m-3.

=1,
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4a a-1 i a
7. | 4+ - - =
a-1 ae+1) a+l a-1

4a+(a—1) a  a (a+1)2a _a

(a+1)(a-1) a+1 a-1 (a+1)2(a—1) a—lzo.
8 1 b+l 4b%+2p+1 1
2-4b 8*-1 1+2b Tt
B —2b—1+2b+2'2(2b—1)ﬁ 1
T 2(26 - 1)(26 + 1) 1 T2+l
9 2 e _4+a2+ 2 _
) (a-2)2 4-a® | 4-a® a-2
2(2+a) 2a + a? (2~a)(2+a) 2
(2- a) (2+a) 4+ a” a—2
44 _ _
_(#40°) (za)2ea) 2 _ 1 2 _ 1,2 1

(2- a) (2+a)(4+a) a-2 2-g a-2 a-2 @a-2 a-2°

10 x+12 | x-3 9 +i_
Tk 9x T\ 2x®+B5x -8 9 -—x° 2

_ x412 [ x—3 9 J+
x{x+8)(x-3) " (2x~1)(x+3) (x+3)(x-3)

_ x+12 (x -3 +9(2x - 1) +1_
x(x + 3} x ~ 3) (2x-1)(x +3)(x-3) «*
1

B[~

_ x+12 (2% - 1)(x + 3)(x ~ 3)
T ox(x + 8)(x - 3) (x-3)*+9(2¢ -1)

_ x+12 _(2x—1)(x+3)(x-—3)+i:
x{x+8){x-3) #P-6xr+9+18x-9 i°

:(x+12)(2x—1)+_1”:2x-—1+_1__ 2

x-x(x +12) x? x* ¥ x

(

2" +5x -8 =2x"+6x—x— 8= 2x(x+8)~(x+3)=(x+8)2x-1).

)

, TaK Kax
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Pewenue mpenuposowrnoi kapmourxu 2

( 3—x3) 1+x° x+x°+8-x 1+x°
1. i x+ = .

x+3 1
1+2% ) 2%+62+9 1+x?

(a|:+3)2 " (;t:+3)2 T3’

x+6 1) 3 6 _(x+6 1) 8 6
"1 3x+9 x+3) x-3 x%-0 3(x+3) x+3

_[x+6-3) 3 6 __ x+3-6 1

1 8(x+8) ) x-3 (x+3}(x-8) (x+3)(x-3) x+8°

. 15 P10 a?-25415 (a+5) (a*-10)(a+5)’
3. | a-b+ =5 = = 5 =a+d.
a+8 } a®+10a+25 a+h a*-10 (a+5){a —-10)

4. 3y—2+ 3 y+2 y

. i __ 8y-2 N y+2 ¥
v -4 y-4 8 p+2  (y+2)fy-2) (p+2)(y-2) p+2
=3y—2+y+2+y(y—2)= y(y +2) _ ¥

(v +2)(v-2) (v+2){y-2) y-2
-1 16 2 2 B
5. [x—4+x2—16+x+4] (x 8x+16)-

=-(x+4)+16+2(x—4)

S z(x+4)
Gine-4) Y

— (x-4)=x-4.

6 (5& 3a Jsmz a-1 _ a|5(a+1)-8{a+1)(a-1) 41
| : + = b— =
a+l  a®+2a+1

a1 a+l (a+1)2(5a+2) a+l
a(5a+2)a-1) a-1 ala-1) a-1_ (a-1)a+l)
— + = -+ = =a'_1.
(a+1)Ba+2) a+1  a+l = a+l a+l
7 36x +x—9 x x
"lx%-81 x+9) x+9 x-9
2
_ {36x+(x—9) :[x x (x+9)2x Lz _x % _g
C(249)(2-9)(2+9) -9 (x4+9)(x-9) x-9 =x-9 x-9

95

%8 (x+3)(x-8)
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x°-8 . 2y x-1 _
s.(x_zwx (4-27)+ 2= -
. 2 , a2 x—-1 _
={x +2x+4+2x).(4 x)+x_2~
_ (x+2)2 Lx-1_ xt2 x-1 x+2-x+1 3
T (2+x)(2-x) x-2 2-x x2-2 2-x  2-x
o 2 2 ). 4  2-x_
Tla-4 (x-2)) (2-x) x+2
_22~x)-2(2+x) (2-xf 2-x
(2+x)(2-x) 4 x+2
o Ax  2-x -x 2-x —x-24+x 2
T 4(2+x) x+2 2+x x+2 x+2  x+2
10 2 1 4 oz +3(x+4)w_
"\x+8 x-1 x*42x-3) 2x+1 x+3

Tax xax x> +2x—-3=x+3x-x-3=
=x(x+3)-(x+38)=(x+3)(x-1),
TO
_2x(x-1)+x+8-4 x 3(x+4)
B (x +3)(x-1) 2% +1 £+3
x 3(x+4) 4(x+3)
——x+3+ x+3  x+8 = 4.
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Pewenue mpenuposownoi xapmourxu 3

a2
1.[(”_6 a]:62+a=
l1+a -1

=a+a2+6—a2_(a+1)(a—1)=(a+6) (a—1)=a—1.

l+a 6+a {a +6)
3a 3 a+2 1
2, gt = =
a*-9 a°-9 (3a—3 a—l)
% 3 a+2-3 3 9 3a-9 3e-3) 3

-9 a*-9 3(a 1} &9 a9 a’9 (a+8)(a-3) a+3°

2_ 2_ —6)° 2_
3 (a+6= 6 )a §2a+36=a 36+6-(az ) _z 30.(a_6):a_6'
a a°-30 a-6 a*“-30 a°-30
3a-4 a |, a 5-2a _
a+1 a+1 a’-1 a+1
_8a-4, @ 'a2—1+5—2a _8a-4_ a (a+1)(a-1)+5—2a _
a+l a+l a a+l a+l e+l a a+l
_Ba-4+5-2a _a+l
a+1 a+l

+a-1=1+a-1=a.

a-b5 a>-25 a+b {a—5)(a+5)
2a+10-20—-a+5
= (a+5) =

5,[ 2 __20 )(a2+10a+25)=2(a+5)_20_(a_5)-(a+5)2=

3—(a+5) = a+5.

(a—5)(a+5)
6 5x 4 42x ) x*-81 B 9(x+9) _
"{x-9 x*-18x+81) 5x-3 x-9

. x[ 5(x~9)+42](x+9)(x-9) 9(x+9) _ x(5x-8)(x+9) 9(x+9) _
(x-9) (5x-3) x—9 {x-9)(5x-3})  x-9

_ x(x+8) 9(x+9) _ (x+9){x-9)
x-9 x-9 x~-9

=x+9,
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7.[ 32q +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+a)'s 8 8 8

= - = - =0.
(8—0)(8+a)2 8-a 8-a 8-a
a’+1 . P 20
8. [a+1—a].(1_a )+a+1—
2a (a-—l)2 2a

=(a2_a+1“a):(1ma2)+a+1z(l—a)(1+a)+a+1_

1-a 20 l1-a+2a o+l V(1 2
—1+a+a+1q a+l ma+1_1° [(a 1y=( a)]

m+5 m (m_5)2_25—m2 -

9. 3—2m+(5~m)2‘[ m m }_

_ 3»—2m+(5—m)2m[m+5+m~5] _38-2m 2m _ 3-2m+2m _ 3

m+5 (m—ﬁ)z(m+5)m m+b  m+5  m4+b m+5
3 4 2¢ Y, 2x¢+1 3(x-2)
10‘[::_3 x2—5x+6+x—2)' 3 3oz

_ 3(z-2)+d+2u(x-3) 8  8(x-2)  3(2"-8x-2)  g(x-2)
T x2)(x8) 2w 8-z (2 8)(x-2)(2xH) Bz

Tax xax 2x° -3x-2=2x" —dx+x-2=
=2x(x-2}+(x~-2)=(x-2)(2x +1), To
3 {(2x+1)(x-2) +3(x-2)_ 8  3(x-2)
C(x-8)(x-2)(2x+1) 3-x x-8 x-3

_3-8x+6 _ -8(x-8)
T x-8  x-8

3.
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Pewenue mpenuposonnoiu xapmourxu 4

3-8°), 3-2b _ b*-2b+3-b° (b-2) 3-2
L. (b b2 )‘bz—4b+4 T b2 3-2 szb(b-2)~b—2.
1 1 b 4 b-1 b 4
2. - 7 . + 3 = . + =
b-1 b-b) b+2 b4  b(b-1) b+2 (6-2)(0+2)
1 4 b-24+4 b+2 1

Tbe2  (5-2)(6+2)  (6-2)(b+2)  (6-2)(bt2) b2

2
3. (x+5+ Al ) x 25

x-5) 22~ 10x+25
x°— 25 +50 x°+25 x°+25 (x - 5)
x-5 .(x~5) x-5 x2+25

50 -6 a a*-4 10-3a
4. + . + =
a+2 a+2 a a+2

:5a—6+10—3a+a_2:2(a+2)

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

5 [ 4 _ 9b b%- 64 +8(b 8) _
"l5+8 »¥i16b+64) 4b+23 b+8

_pl 4 __® .(bws)(b+8)+8(b~8)_
Tl b +8 (b +8Y 4b + 23 b+8
b[4(b+8) 9](5-8)(b + 8) LB(b-8) _

(b+8) (4b +23) b+8
_b(4b+23)(b-8) 8(p-8) (b-8)(b+8)
T (br8)(ab123) | b+8 . b+8 =b-8

2 4 -1 2y _
6'[3—1; o #1337 b)(9+6b+b)—

_2(8+b)-4b-(3-0
T (8- b)(3+b )(3 +0)" -

(3+b) 3+4
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280 b-T7) b b 28b+(b-7V b b
7. | =5 + . - = : - =
b°—49 b+7) b+7 b-7 (0-T)6+7) b+T b-T

(286+b14b+49p (24 b B
(b-7)b+7)" b=7  (b-7)(b+7)* -7 BT

2 2 3 2
8. a ‘92 a +27+a . a _
3+a a*-3a 3-a 3-a

_a2(3—a)(a+3)+(27+‘13)_9—3a+a2

b .o
b7

" (8+a)a(a-3) 3-a = 8-a
3+a)(9-3a+ad’ —
=—a+( )( ) 8-a > =—-a+3+a=3.
8-a 9-3a+a

9. 29 + 32 : 62+1_2y=
y-9 (8-y) ) (y-3) 3+y
9(y-3)+3(y+3) (y-8)° L1-2y _ 9y-2743y+9 1-2y

(y+3)(y-3)° 6 3+y 6(y+3) y+3
_ 6(2y-3) L1-% _2y-8+1-2y 2
"~ 6(y+8)  p+3  y+8  y+3°

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

_2(x-4)+10+8x(x+1) 3 = x-1 _
(2x+1)(x-4) (8x+2) x-4
_2(x+1)+8x(x+1) 8 x-1_  (2+8x)(x+1)3  x-1 _
(x+1}(x-4) (8x+2) x-4 (x+1)(x-4)(3x+2) x-4
_ 3 x-1 4-x
T x-4 z-4 x-4

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

-1, Tak Kak
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Pewenue mpenupoeoinod xapmouxu 5

a2 _ P 2 _
1L [2x~—y~2x i ] a a1l _ 2xy-y'-2x+y° @ a-1 _

y J8xy3x y y 3x(y-1) y
_ 2x(y—1)_ a _a-1_2a a-1_2a-8a+3_3-a
y 3x(y-1) y 3By vy 3y 3y °
2 m 1 m 2 m m 2

2mil  1-m mtl  mil (m—1)2 + {m~1)(m+1) Tl

_ m{m1)+m{ m-1}-2(m-1)" _ M’ —m—2m*+4m-2 4m-2

(m-1 )2( m+1) (m-1 ]2( m+l) - {(m-1 )2( m+1) ’

e

4t

a eb \(_8 1 )_a'-ab+b® b-absa®  a-b
b(bta) ao®tab )\ a®-ab® atb ) ab(a+b) ‘ala-b)a+d) b

4y%+21 L 2xy+4y-8x-6  4y*+21-12y-12 2(1-y Y 1+y)
50 _“6 - z = . =
2y+2 2-2y 2(y+1) (x+2)(2y4-3)
_ (2y-3)" 2(1+y)1-y) _ (2y-8)(1-y)
2(y+1) (x+2)(2p-3) x+2

-1 248 20—z ) -

"Pr2x 3-6x

| *P2xra  A20d) w42 | A(xe2) Lo xd

(22-1)(2%+1) (x+2}( x2_2x+4) x(2-1) 4 3(2x-1)
_ x _ox2 ) x(x2) | wra aHo{ x2)  xed _
(w2 o2y ) 4 a(ard) 4(2e1) | B(zxd)
_ (x+a+2)(2-x-2) R ~4{x+1) N

4(2x-1) 3(2x-1)  42x-1) 3(2x-1)

_=3x-8+x+4 1-32x 1
T 3(x-1)  3(2x-1) 8

s (xz—zx+4 2%+ x x+2] 4 x+4
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x2+3x+2_3x+4 .xz—l___
P+2x+1l 3x+38 3

=[(x+1)(x+2)_3x+4]( D(x+1) _

(x +1)2 3(x +1) 3
3(x +2)-8x—4 (x 1 x+1) 2
8(x +1) 3 T (x-1).
a b 2ab a b 2ab a-b
. + . — —— . =
8 [a+b a—b+b2—a2) a+b (b—a az—b'“’) a+h
_a(a-b)+b(a+b)-2ab a _—b(a+b)—2ab a-b _
- (a +b){a-b) {(a+8) (a-b)a+b) a+b
a’~ab+ab+b*-2ab a ab+b®+2ab (a-bfa b*+3ab

(@)(@b)  (a40)  (awb}f  (asb)f(ad)  (asb}

_a’—ab+ b+ 3ab (a+b)
(a +b) (a+b)

9, ab+-2 —(aer—a—-b]:

a+b La—-b
ab{a+b) 1- - -b+1-
_ap i+ led) 1avb () 1-aib)_ . a-bil-ath _ ab
a+b a—b a—b a—b a—-b

**-3x+2 B 3x2+7x-10 B 5-4x—0x2
x—1 3x+10 x+1
=x—-2—-x%+1+9x—-5=9x—86.

10.

=x-2-(x-1)-(-9x+5) =

Heobxoaumo yuects, 4To!

a) x2-3x+2=22-2x—x+2= x{x-2)-(x~2) = (x-2)(x-1);

6) 8x"+7x—10 = 8%~ 3x +10x - 10 = 8x{x—1) + 10(x~1) =
=(x-1)(8x+10);

B) B-4x-9x® =-9x° —4x+5=-9x* - 9x + Bx + 5=
=9x(x+1)+5(x+1)=(x+1}{(-9x +5).
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Pewenue mpenupoeounoil kapmouru 6

4 821} x _(8a-1)(x-1)x _ 3a-1 _ lta
1. (3a 1 pe )2x—2 2a = #2(+-1) 2a= 2 2a = 5
2 1+ 1 )}, x + 2 _
"l1-2x+x% x+1) x-1 x+1
A x 1 x 2
= - : + =
(l_x)z x+1) x-1 x+1
__(1+x)2—(1—x)2_(x-—1)+ 2 4x(x-1) N 2
(1-xf (z+1) & x4l (x-1)(x+1)e x+l
2 2(2+x-1)  2(x+1) 2

— 4 = et =
T x4l (a-1)(x+1)  (-1)(x+1)  #-1°

3 (I"xl L1 ): 1 (z-1)(x+1)-(x+1)+x-1 x®-1 _

-1 x+1) -1 (x-1)(x+1}) 1
_xP-l-x-l+x-1 221 (x2—3) (xz_l) =x?-3
) 1 21 T

4 y B x . X Xty -
"\ 2% ay  Zxyiy’ P Pxy =
yg_xz ( ad _xty ]: y2_x2 . xz_(x+y)2 =
(r+y)ay \ (x-y)(x+y) 2(x-y) ) (2zx+y)ay (2-y)x(x+y)

:(y-x)(y+x)(x2~x2—2xy—y2)_-(—2xy—y2)_ y(2xvy) 1

xy(2x+y)(x-y)x(x+y)  «Py(2x+y)  LPy(2x4y) &

5. (4_9::3—8} 2 + 65 — 8ax - 9% _

3x-3 ) 26— 2
_12x-12-92%+8  2(a+3x)-3x(a+3x)
- 3(x-1) ’ Ax—-1)(x+1) -

_ {99 12044 (ausx)(2-8%) (32-2) AxdYwel) _ ABv-2fxl)
Hx-1)  2(x-1)(xt)  FHx-1) {atdx)(2-8x) Hatdx)
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6 [c+5 c+5]_c2+5c +5

Be—1 c+l) 1-5c o+l
(c+1)c+B)Hc+B)(Be-1) 1-Be  c*+5  —~(c+B)(c+liBe-1) | c*4b
= . - + _
(c+1)(Be-1) c(e+5) e+l (c+L)c(e+5) e+t
2 -
= __6(‘:+£2+_5 = :ﬁ+ ¢’ +9 = L'z—]. = (c+1)(c 1) =ec-—1,
e(e+1} ¢+l e+l e+l e+l e+l

3:5-3  x+1) #-2x+1

_ 8%+ 8x -7 (x+38)(x-1)8 (x-1) _

2 —
7. [3x+8x 7 x+3). 2

3(x—-1)(x +1) 2
_ 3:t:2+8:vt:~~'i’--3:v:2—6:c+9_(-‘th—l)2 _ 2(x+1)(x—1)2 _x-1
- 3(x -1)(x +1) 2 3(x-1)(x+1)2 8 °

[ 2 m 4 ][ 2 4 m ]
8. - - > | +— =

2+m m-2 4-m 3+m m°-4 2-m
_2(m-2)-m(m+2)+4 2(m-2)+4-m(m+2)
B (2+m)}(m -2) ) (2+m)(m-2) N
=2m—4—m2—2m+4_ (2 + m)(m - 2) =—m2
(2 +m)(m - 2) m*-2m+2m—-4+4 ~-md

=1,

3(1-x2sy? ~ 2 g 2 -
o 1K) amatag o) g
x4y 24y x-+y x+y

10, X *+7%-8 _Tx*18x-10 4-5x-9x"
Tox-l Tx+10 x+1
TaKk Kai

a) "+7x-8 =x"+8x-x-8 = x(x+8)—(x+8) = (x+8)(x-1);
6) T2 +3x~10=7Tx* ~Tx +10x 10 =
=Tx{x-1}+10(x - 1) =(x - 1)(7x + 10);
B) 4-5x—-9x% = -9x” —bx+4=-9x" ~9x +4x +4 =
=-9x(x+1)+4(x+1)=(x+1)(-9x +4).

=x+8—(x-1)-(4-9x)=9x+5.
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Pewenue mpenuposownod xapmouxu 7

L i.(i_l)z__@i_
' (

mn \m n m_n)z_
=i_(m—n)2_ m'+n® _ 2mn mP+n®
mn '\ mn (mmn)2 (m—n)2 (m—n)2
:wm2+n2—2mn=_(m—n)2:__l
(m ~ny (m-ny

22— 9y% 2%+ 6xy + 947 v x

2 [5x2—15xy_ 3xy + 9y° J(ﬁ‘"i)_

:[ 5z(x - 3y) _3y(x+3y)J.5x—3y:
{x+38y)(x -8y} (x+3y) T oxy

| 5 3y Xy _
- (x+3y B x+3y)’ 5% -3y
_ bx-3y xy Xy

B (x+3y) ' (5x-3y)  x+8y°

3 1,2 1 _4a’+ dab +b*
"l (2a-b) 4675 (20 + ) 164
_(2a+ B + 2(4az—b 2) +(2a - ) (2a+ b)*
(2a - b)Y (2a + B)® 16a
_(2a+b+2a-0) ‘(2a+b)2 _
(22 - b (22 +b)°  16a
164° a

B (2a-b)Y16a (20 -b)*

4xy 4y
4, -~ . - =
[x “yw] [ﬁx“y y]

_ (x+y)— dxy (x- y) + Axy _ (x - y)z(x +y)
x+y x-y {(x+g)(x~-y)

=22y
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0,5b - 1,6 25 -6 b-3
5. ] - 1 . 3 =
0,60°— 1,66 + 4,5 Eba.p. 9] 0,8v°+ 21,6

={ 0,5(b - 3) 2(b—3)J. b-3

05(¢°- 30 +9) 1ot 27) | 0,8(6%+ 27)

_ 1 6 0,8(8°+ 27}
*(6_3)[52-3“9_:;%27]' b-3

_b+3-_6 08(p°+27)

=0,8(6-3).
v*+ 27 1 8(6-3)
w2
bz _
6. N
y x—2
_Xy-—Xz-yz yr-yz-Xz Xy-xX2-Y2 ¥X-2 X -2
y-2 ) x-z YX-yz-xz y-2 Y-z
3 2 2.2
7 "2—(1—'2ab+—3"b + 6b -
’ a2 1p? Sa+lp
4 9 4 2
1 2 2
_ (94"~ 12ab + 487) &b

+ =
—3%-(9a2—4b2) -}i-(3a + 2b)

8(3a - 2b)° 246
= =+ =
(3¢ — 2b)(3a + 2b)  8a +2b

_6(3¢-2b) 24 _
"~ Ba+2  Sa+2
_18a-12b+24b _ 6(8a +2b) _

3a +2b 3a + 2b

12¢ - 4¢2 1 4  6c-9 ) _
20+8  2-8"\4c%-9 8cf+27)
_12c-¢” 1 4 3 6c-9 _
Be+3  2¢-87| (2c+8)(2c-3) (2c+3)(4c®-6c+9)
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12¢ 4 1 44~ 6c+9)-3(2c -3
T 2+ 3 2c—3'(2c—3)(2c+3)(4cz—60+9)_
_12c-4c 1 (2e-8)(2¢c+ 8)(ac’-6c+9)
T 243  2c-3 16¢*- 24c + 86 — 12¢%+ 36c — 27
C12e-4 | 1 (2e-38)(2c+ 8){4c*~ 6c +9)

20+3  2-8 4¢®+12¢ + 9
12¢ — ¢ (2¢+38)(4c*- 6c +9)
" 2+3 (2¢ + 8)° B
_12c—4c2+4c2—6c+9_6c+9_3(2c+3)_3
T 2 +38 2¢+8  2c+3 248
8x%+5x~14 x+3 2
9. 5 - P — =
3x°-12 x+2) x'—-4dx+4
8x”+ 5x — 14 - 3(x — 2)(x +3) 2 _
3(x - 2)(x + 2) Tx-dx i d
_8x’+5x-14 -3+’ 8x +18 2 _ 2x + 4
3(x - 2)(x +2) "2x’-4x+4  B(x-2)(x+2)
2 2 3 (x-2 x-2
T 3(x-2) xt-dx+4 3(x-2) 2 3 °

2
2x2+x—1+(3x"x2"2)
Tox+l ¥l dx + 4

10

=2x—1+(—~x+1)2=x2—2x+1+2x-1=x2, TAK KaK

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

6) 3x—xz~2:—(x2~3x+2):—(x2—2x—x+2)=

=—(x(x-2)-(x-2))=—(x-2)(x-1).
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Peuenue mpeniupoeounou xapmoiku 8

" da®- 6ac ___6ac+ 9¢’ 6g +9¢c
" | 46®-12ac + 962 44+ 12ac + 9% ) 4a%+ 962

- [(2:1 - 3::)2 B (2a + 3::)2

_ 2a(2a - 3¢) B 3¢(2a + 8¢} _ 8(2a +3c)
{(2e - 3(:')2 (2a + 3(:)2 4%+ 9¢*

:( 2a 3¢ )'3(2a+3c):

da®- Bac  6ac + 9c” 6a + 9¢
4a®+ 9c?

2a -8 2a-+3¢ 4a%+ 9¢?
_ 2a(2a + 3¢) — 8c(2a - 3c)' 3(2a +3¢)

(2a - 3¢)(2a + 8c) 4a®+ 9¢%
_ 4%+ 8ac - Bac + 9c* 3 __ 3
(2a - 3c) (4a2+ 9c2) 2a - 3¢’

g, 4 :[ LU S }z
(c-z)d’ (c+2)2 (c:—.‘z)2 -4
4 .(c-2)2+(c+2)2+2(02—4)=
(c-2)"" (e+2)'(c-2Y

_ 4 (¢ +2)°(c - 2)°
(c_g)‘* ?-de+d4+cP+rde+4+2%-8

_ 4t (e+ 2y’ _{e +2)2.
(e -2)4c® (c-2Y

1 - 2a° . 1 Y
3. (a— T +1J.(1—1_a]-

_a-da-1+2°+1-a 1-a-1_ a
B 1-a T l-a l1-a -a

2
30 20 0,5¢ -1
4, g -3 P =
[0,5a+1 2—a+.i.a2“1 0,5a ~ 2

2
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_ a 2a + 2a 0,5(a-2) _
| 0,5(a+2) " 3(2-a) 1(a*-4) 0,5(a-4)

| 2a 2a Sa a-2 _

"(a+2+3(2—a)+a2—4j a-4
3(ea-2)-(a+2)+12) g2

=za + =
3{a—-2)(a+2) a—4

o (2a + 4)(a - 2) __4a .
3(a~2){(a+2)(a-4} 8{a-4)

5 [a-—x x ].(ru-x % J_
. + : — -
a a-x a  a+x
_(a-%)’+ax (a+x)-ax _ a(az—ax+x2)(a+x) _atx?

aa~-x) = afa+x) *a(a2+ax+x2)(a—x]—a3-x3.

=2

6.(2x2+3x—5_4x+5)_x2—»1=
- 2xr+1 2x-2 5

_2(2x%+8x - B) - (4x +5)(x-1) 42y
- 2(x 1)’ s
_4x+6x -10 - 42~ x 45 £P-1 _

2(x - 1Y 5

_5x-5_ x"-1 B(x-1)(x-1)(x+1) x+1
2(x -1 3 10(x - 1)’ 7 "

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

a’-4a o -64 ) a®+4a®+16a 4-a
4(a’+ 40 +16)-3a"-32a a(a’rda+16) 4

a(a~4)(a2+4a+16) a-8 4-a

a(e®-16a+64) 4 (a-8)a 4

" a(a-4)(a-8) 4-6 alao-4)a-8) 4-a
_ -8 4 a-8+4 a-4
T a-4 4-a a-4 a-4

=1,
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¥ +(2x+1 2xy+y).2x+1 -

“xty \x+y g2 ) x-y
(2x+1)(y-—x) ey-y x-y _ Yy (2041 ) (g )-y(22+1) _
x+y (y+x)(y-x) Tox4l xty {(y+x)(y—=x)
oy _(2x+1)(y x— y) ¥y _¥rE _q

T x+y (y+x)}(2x+1) x+y x+y x4y

xz y2 zZ

GG e e
:xz(y—z)—yz(x—z)+zg(x—y):
(- y)(x-2)(y - 7)
Xy -2z -yr+ e v P -2y _
(x-y)(x-2)(y - 2)
:xz(y—z)—x(y-z)(y+z)+yz(y—z):
(x-p)x-2)(y-2)
O T P N
(x-y)(x-2)(y-2) (x-p)(x-2)
x(x yy-2(x-y) (x-y)(x- z)
(x-y)fx-2) ~(x-y)x-2)

9

2 2

2x¢°-8x + 1 (4x~x ‘3)
10. F s =

x—1 x'—-6x+9

2 ~x2-3Y
:2x-3x+1+(4x x 3] =2x..1+(~x+1)2:
x -1 x—3

=% —-1+x°—2x+1=2x%, cpar max

a) 2¢° ~8x+1=2x-2x ~x+1=
=2x(x-1)-(x-1)=(x-1)(2x-1).

6) 4x—x2—3=—(x2—4x+3)=—(x2w3x—x+3)=

=—(x(x-8)-(x-3))=—(x-8)(x-1).
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3anemnan xapmoixa I

1 [mg+6wm4) 14+m

mi-1) 6-m?

mi-4 mi-4’ 2m—2_m—1

g _2m___ 2 .(m+1 1 j

2
3. (m_4+ 32 )_m +8m +16

m+4 m?+ 16

4. 3-x° 3x x x—-1

-

22-1 x*~17x-1 z+1°
-1 8 2 a
5. + + — .
(a-—2 a4 a+2](a 4‘”4)

6.[ 2x_ Tx Jzzx—7_7(x+7)‘
[

x-7 x%-14x+49 ) x?-49 x—7

7’

5 5—x

20x 5-x),56+x 5
25 -x% H+x

8§ - nt 2 2 .2
8. T ogr——|-2= -42 z_,
2+n n+2 -2 n°+2n

2 i 3 8x
5. [(1-x)2+x2—1)'(x*1) x4+l

0. L, 5 o m) x  x-9_
£¥+2 x*~x-6 x-3) 2x+1 2(83-x)
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Jauemnan xapmoira 2

1. a+2+a2 '1—2a+az.
l-a a+2

b 1 2 1
2. + : - .
-1 -1 (Zb—bz 2-5)

18 65— 6b + 9
3. (b+3+b_3]- .

b+ 9

7—5m+ dm m?-16 9m -23

4. m-4 m+4 4m m-4
b. =+ 2 -(9——6a~ra2}
a 3~-a

6. 3a 2a 3a+16+6(a—6)
a+6 a’+12a+36) a’-386 a+6

7. 16k 4 b 4+b_ 4
16 —- b2 4+b 4 4-b°

8. a®+1 a-1 cafel
a+1 a®—2a +1 az—a+1 “a+l’

9. 42 . 2 Z+4x+1.
-2 (z- 5 ) Ay e

10, 04 _[9(a~1)_(2a~7)2 J+ 2

"5{a-1)"| 3a+4 Ba*+ra-4

5(2 ~a)’
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3avemnas xapmowra 3

g [x+10 1 ) 5 10
‘ib5x+25 x+5) x-5 x%-35

2
3. [a~1+ 2 ) a1

a+1) a®+2a+1"

—g - 24 a a 6a -1
4. 4 + M + .
a-5 a+b5 a*-25 a-5

z2__ 28 + )—(a2+4a+4).
a-2 a‘-4 a+2

m-5 mi-10m+26, 2m—-9 m-5

10 4 o a+l _15a—12_ 2
"\ 5alra-4 9(ba-4) a+7 a+1’

[
6.( 2m m ] m?-25 5(m+5)
[
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3avemuan xapmouxa 4
2
1. [.1c+3 x]:x+3;.
x+1 1-x
g [x+e 1 .:x:+1+ 2
"i8x+3 x+1) 8 -1

3. [a-2+ 8 ‘a2+4a+4
’ a+2 :

a’+ 4

5m - 21 m m+8 m-3
4. . +

mi-9 m?-9 m m+3°
4 2a -1 9
5. + + - 2a+1).
(a+1 ai-1 a—l] (a taas )
2_ 4 4
6. 8a_ i 10a a-16 (a+ )
a—4 g°-8a+16) 3a-2 4-a
7. 12b2+3—b :3+b_ 3 )
9-b° 3+6 3 3-b
8. 1 v .'; . 1+ 3a - '2+6a
2—-6a 27a°-1 1+8a+9a a

i
9. 2 +1 xz' 1 —— xz .
x-1 1+ (x—l) I-x

8a -1 9a 15a°- 60a 5
10. ] - F] . +‘ .
a“-4 8a“*+bBa-2 12a +1 1-3a
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Savemuan xapmoura 5

~ By 2
1. (2a - t) A
a-b b-a

2 Byt Bxy?- 3x%y + 1°
(c-3F  (y-xf 24
a®  3a’+81
a—-3 at-9

a-1 a+1 Ba®-1
4, + +—-
20a+2 8-3a¢ 8a°-8

5 a’®- be 3b-a a+ 2e
T dP-agb+be—-ae 2b-2¢ Ba-—3¢

x-2 ( a  ff+a 2
‘[2x+4)2. 9% -4 2x°-8 x*+2x )

4a% — ab® b? 3ab
7. 1:| -+ af ‘; +— 5 |~ 2 5 -
a-b b°-a a“+ ab + b [a—b)

[2a—3b 9 a—7b].[ 230 — 20 15a—21b]

— + —_
a—Tb 2a - 3b a’+ 8ab + 166  a®+ dab

9 ab + ed + ac + bd + ad + be ]
“(ate)b-c) (e+bd)c-b) {(e+d)e+c)

10, 2 +a+3_[9(a~2)_ (2a - 9)’ J

3-a a-2"| 8a+1 3a° Ba-2
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3avemnan Kapmoika 6

1 (3a ~ 2b)° a’
b— 3a 3a —
2 12bc%+ 8°  6b%c + Be® 30°

— + .
(8 -2 (Bc-b)Y b -4 b

4 + 10x + 262" 4 - 10x + 26x°
2+ bx 2 - Bx

4 (2y + 32)2 N (2y - 32)2
Y9y -8z 2y + 8z

114
?—ed di-ed cP-dd’

6. 1 z x+y+52

y-56z x°+2xy xy- 10yz - 5xz + 2y°

70

b+ b 3 Y.(30+9)
27 — 3b2 3b+9 p-3p ) 3P-p

2x +5y 9y ) x—5y+2+x+y
2= 2xy  x2%- dxy + 447 x+y x-5y )

[
e

> [( w1y (yi) J e ats) et
&

2x -2 x-1 _ x-10
2x -1 2(4—x)'

o

10‘

x+1 22— 3x—4 x~—4
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Javemnan xapmouxa 7

1 (86 - b)Y  5°- 9ab?
" a-b b-a

a®+506 50-3a  181+2a
" a’-18¢+81 182-81-a® (9-a)’

3 ad — be + ad + be
" 2ed(e+d) 2ed(c-d)

(50 +2¢)° (50 - 2t
5v — 9t o+ 2t

% 2+l 2-1
‘T 4p®-1 3-6b 4b+2°

¢ + 6b 2b B &
" ac + 2b¢ - 6ab - 3a® &+ 2ab  ac - 8a’’

7. le-yiy-2)+¥’(z-t)(x - ¢t) .
Z(x-y)x-t)+2%(y-2)(2-¢)

8 46 a l{a-bY 3 | 3
. (a_b)s a®- b a+b al-p? |"ab-%

2

3xy + 6y° xZ~ 2xy 3xy

10 a+7 . 9(a+2)_‘ (2&-1)2 2
"a+2'| 3a+183 32%°+19a+26 ] a+1’
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Javemnan kapmouxa 8

(5.%'—1)3 41+ 15x
x -3 3-5x

2%+ 50 222 2bx
2, 3 + 5+ 7
10x - x°~25  (x-5) (5-x)
3 9mZ-12mn + 1602 9mZ+ 12mn + 160
' am - 4n 3m +4n )
o oma) o)
4qg - v 4v — ¢
5 2a+3c_2b~3a+ 6a’- be
" da+2 9a+8b 6a’+ 2ab + Sac + be
2 2 2
6. (b-¢) (a-c) (a-0)

(a-b)(c-a) (a-b)(b-<) (c-a)b-e)

7 428 _ 2 ) fz2-2 2_ 2(33*4)
“lz+2f Fr8)\z+2 218

8 X+ 4y _ 1 , dy-—x
16_xi_ + dy+ Tx 1+ Bx(x + 4y) (3x + 4y)2

dy - x (2~ dp)

y+1l " x4y y2

o t2xy-y+y:  xy-x+y-2y+l (x+y)(p-1)(x+y-1)

1 1 x+ 11 ( x-4 9 ]

0. + :
(.ac—l)2 2-38x% - 6x+8 \2x%+x-6 84+ 2x-2x°




PeLwieHns

Pewenue npoéepounoil pabombot 1

BrinorauTe geiicTBHA:

1, (—5«:2 +8a%) (—2ab2 ) =10a°p® - 6a'p®.

2. (30" -a+2)(22-3)=
=60°-2e2 +4a-9a* +8¢-6=6a°-11a’ +7a-6

3. (4x-3)2x-(2x +1)(8x - 2)~2x" =
=8x% -6x~-6xF -8x+4x+2-2x% = -5x +2.

4. 4° (c—3a)—(cz (a+3c)—c(3c2+ac—a2)+2a3)=
= a’c - 8a® —(cza +3¢® - (363 +ac? - azc)+2a3) =
~——a2c——3a3—(cza+3cs—3c3«ac2+azc+2a3)=

2

= a’c - 3a® - ?a + dc - 2a® + ac® - a’c = -5dd.

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

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

8. (3x+1)(3x+1)(8x+1)=
= (3x+1)(9x® + 8x +3x +1) = (Bx +1) (92 + 62 +1) =
= 27x% +18x° +8x +9x2 +6x +1=27x% + 272" + 9x + 1.
9. (2x-5)(2x-5)(2x-5) =
= (2x - 5) (44 ~10x ~ 10x + 25) = (2% - 5) (4x" — 202 +25) =
= 8x°—40x%+50x— 2022 +100x-125 = 8x°~60x" +150x—125.

10. (4+6x+3x2)(4-6x+3x2)=

=16 - 24x +12x% + 24x — 36x° +18x° + 1222 —18x% + 9x* =
= 9x* -124% +16.
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Peuwtenue npoeepounoi pabomut 2

1. Paznomure Ha MHOMHTENN MeTOJOM BLIHCCEHUS OOIero
MHOB{HTEN !

1) 3ad® +5* =1 (3a +b).

2) 4x%y® - 6x%y? = 2x%y° (2y —Sx) .

8) a(2x-8y)-c{2x-3y)=(2x-3y)(a—c).

4) 6(p-2¢)+3p(2¢-p)=6(p~2¢)-8p(p-22g)=
=(p-2¢)(6-3p)=3(p-2¢)(2-p).

5) 6x2(x—2y)2—9x(2y—x)3 = 6x” (2y~x)2—9x(2ymx)3 =
= (2y—x)2(6x2—9x(2yux)) = 3x(2y—x)2 (2x—6y+3x) =
= 3x (25 - x)’ (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 i

2. PasnomxuTe HA MHOKUTENU METOJOM I'DYNIHDOBKH:

1) m—a(m+n)+n=(m+n)—a(m+n)=(m+n)(1—a).

2) ab+5b-2a-10=b(a+5)-2{(a+5)=(a+5)(b-2).

3) 40 (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° — 92y - 8xy = 3x® (22 -8y ) +4y (8y - 2x) =
= 8x” (22 - 3y)— 4y (2x - 3y) = (2x ~ 3y) (3" - 4y).
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6) a’b+bic+ac® —ab? -be® —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. Pasnomure Ha MHOXKWTENH, NCHOAL3YI (GOPMYIE
COKPAINEHHOI'0 YMHOMKEHIA:

1) 25a% - 40" = o” (25 - 4a%") = & (5 + 2ab) (5 - 2ab).
2) 9a*-24a%x® + 16a’x* =
=q’ ((30‘.)2 -2.8a 4x" +42x4) = 02(30. —4x* )2.
3) 24x% +3y° :3(8x3+y3)=3(2x+y) (42 - 2xy +3*).
4) 27¢° - 8¢ +2c -8 = (27c° - 8) - (8¢* - 2¢) =
= (8c-2){9c*+6c+4) - ¢(8c-2) = (3c- 2)(9c +Be+d).
5) 4x% —4x® +12x%y - 9y? —0xy® =
- (4x2 — 9y2)- (4x3 ~12x%y + 9xy2) =
=(2x-3y)(2x+3y)—x (4x2 ~12xy + Qy?‘) =
=(2x-3y) (2x+3y)-x (2x-3y)’ =
= (22 -3y) (22 + 3y - x (2x - 3y)) =
= (2x -3y} (2x + 3y — 22° + 3xy ).
6) (2¢+1)° -27=(2¢+1)’-3°=
=(2c+1-8)((2c+1)" +(2+1)-3+87) =
= (2c-2)(4c* +4c+1+6c+3+9) = 2(c~1){4c”+10c +13).
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Pewenue nposepounoil pabomu 3
BrimoxawuTe AeficTEud.

1. Cnoxure apobu:
2

1) & _ = _Ax-3uy
9% 12y 36> )
2) 4 + 2a _
6-a 3a-18
_ 4 %2 4 2 _ 12422 2(a-6) 2
6-a 3(a-6) a-6 8(a-6) 3(a-6) 8(a-6) 3
3) ba—12 o*-da+3 _
Ba-5 a*-2+1
_sa-12 _az_4a+3:(5a—12)(a—1]—5(a2—4a+3) _
5a-1)  (a-1)° 5(a-1)
_ba*12a-5a+12-6a’+20a-15 _ 3a-8 _ 3(e-1) _ 3
5(a~1)" 5(a-1y  s(a-1) 5(a-1)’
1 2 1
+ + =
4 ©®+8xy  9yi-x 2x -6y
1 2 1
= + + =
x(x+3y) (By+x)(8y-=x) 2(x-3y)
I S 2 1 2A3y-x2x-2-x(8y+x)
- x{x+8y) (By+x)(3y—x) 2(3y-x) a 2x(3y+x)(8y-x)

- 6y~ 2+ 4x—-3xy—x" _ 6y+2x¢~x(3y+x) _ 2(3y+x)-x(8y+x) _
2x(8y+x)(8y-x)  2x(8y+x)(By-x) 2x(3y+x}{3y-x)
_ (3y +x)(2 - x) __2-x
2x(3y +x)(8y -~ x) 2x(8y - x)

2, ¥Mu0XKbTe UM pazjemnte npobn:

1y 20a . -15a% _
) 32" I
9b*y 27y
20a  27y% 200 -27y° 4y

T o'y’ _15a%  —0b%y° 15a%  ab>
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S5x ~ 10y  3x -6y _

2) 4y4 * 693
_ 5(x-2y) & =5(x-2y)‘6y3 _5
41 8(x~2y) 4yt 3(x-2) 20
3) 5+bx 4-4x+x” 5(L+x)(2—~x)  5{(2-x)

4-x 1458 (2-x)(2+x)(1+x)(1——x+x2) ; [2+x)(1—x+x2).
g ; faiygz 59° 135; “112? (6x - 6y) =

_ 5(x2+ Xy + yz) ) lﬁ(xa— ys)
T 8(2x-y) 3(y2—4x2)
_ 5(x2+ Xy + yz) -3(y —2x)(y +2x)-6(x - y) _
© 3(2x-p) 15(x - y) P ay +y?)

_ -2(y + 2x)(2x - y}
(2% - y)

-6(x—y):

= -2 (y+2x).

3. PasnoxxuTe H&a MHOMKHUTENIH:

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

2) 64’ +b* = b (64a® +5°) = b (4a +b)(16a” — 4ab+ 5" ).

3) 18a%x +12a%x + 2x = 2x (9a* + 6a% +1) = 2x (3a? +1)’.

4) @® -4a® +20a-125=
=(a®-125)(40” -20a) = (a-5) (a® + 52+ 25) ~4a (a-5) =
=(a-5)(a2+5a+z5—4a)=( -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% + 242% — 927 - 9% =
= (162" - 9y*) -2 (1622 ~ 242y +9y%) =
=(42-8y)(42+3y)-2z(42- 33,«)2 =
= (42-3y)(42+3y—2(42-3y)) = (42-3y)(42+3y—42"+82y).

4. CoxpaTure npobum:

2655%-60x+36 _ (5x-6)  5x-6

U sitse - (5x +6)(5x - 6) 5x+6

2) 3yz+yb+3xz+xb:
yz + 3pb + xz + 3xb
_ y(8z+b)+x(82+b) (Bz+b){(x+y) (8z+D)
T y(z+30) +x(2+8b)  (2+3b)(x+y) (z2+3)

-2 -6
3) -9
_ X -8x+2x-6_ x(x-8)+2(x-3) (x+2)(x-3}) x+2
(x+8)(x-3)  (x+3)}x-8)  (x+8)(x-3) x+8
1) ab+bt+az+z _bla+l)+z(a+l) (a+1){b+z) b+ez
a®+3a*+3a+1 (;:;;+1)3 {nr,+1)3 (a+1)2'
P+ 2%+ dx + 8
5) 5 =
"+ Tx+6
(x3+ 1) + (2x2+ dx + 2) {x + 1)(x2— X+ 1) +2(x+1Y
- 4 6x+x+6 - x{x+6)+(x+86) h
(x+1)(x2—x+1+2x+2] P
(x+6)x+1) Y
a_ 2
6) - YrE-y

;|:+y+x2+2xg,f+y2

e (x-y)(ery) (x-p)Avxty) _x-y
(x+y)+(:)c+yr)2 (x+p)(l+x+y) x+y
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Pewenue npogepounoi pabomuor 4
1. Pa3noyHTe Ha MHOMHUTEIH:
1) (xg + 9)2 - 86x” =
= (xz +9+€;::c)(x2 +9~6x) = (3c+3)2 (x-3)2.
2) (3x +4) —(7x+8) =
=(3x+4+Tx+8)(3x+4-Tx-8)=
=(10x+12)(-4x-4)=-8 (5x+6) (2 +1).

3) 16% —y® +10xy — 25x° =

=167 —(y2 —10xy + 25x%) =

=162 —(y -5x)" = (16 -y + 5x) (16 + y - 5x).
4) 10x +4b” - 25x° —1 = (2b)’ (252" =10 +1) =

= (20)° - (5x —1)* = (26— 5x +1) (26 + 5x - 1).
5) x° +y° = (x3 +‘1,.'3)(a:6 - x2y? +y3)=

=(x +y) (xz-xy +g,,'2)(x6
6) 64x°y® —8x%y® =

= 8x%y® (st —-y3) = 8x2°y® (2x - y) (4x2 + 2xy + yz).
7) x*-8x—-4=x"—dx+x—4=x(x-4)+(x-4) = (x-4)(x+1).

_ xsys + yﬁ).

8) .9(:6~-1-—~(:x;2)3—1=(:,\¢'2—1)(:,1¢4 +x2+1):
=(x-1)(x+1) (x4 +x +1) ¢ Apyrofi CTopoHEL,
(

xﬁ—lz(xs) (x —1) x2 + )
=(x- 1)(x +x+1)(x+1)(x2ﬂx+1)
=(x- 1)(x+1)(x +x+1)(x2wx+1)
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ViusuTensHO, HO MBI HAILAM eflle ORHY (opMyNy coKpalieH-
HOTQ YMHQM(eHHS:

(x2+x+1)(xz-x+1):x4+x2+1.

2. CorgpaTure aApodu:

1

2)

3)

4)

5)

6)

7

8)

dx +16y _4(x+4y) 4

8x+12y 3(x+4y) 8

8a’z - 4a%® 40°2(2a — z) 2a

12a%2%- 6az® 6324(25; - z) Y

1-92 _ (1-82)(1+3z) _ (1-82)(1+8z)  (1-32)

1825+122%1 22 22(922+63+1) 22(32+1]2 - 22(82+1)°

(9'-8) (w(y-2)) 1e2(y-2F 4

(8y-16)  (8(y-2)) 64(y-2° 4~

6x*—6x%y* ze(xz*.‘f) _ ze(xz_yz) _ 3x*

4yf-4x* 4(y"—x") *4(y2—x2)(y2+x2) 2(x2+y2).

-1 _ (-0 o

1+ 20+ g° (y3+1)2 ST

Ty Txty® 7“”2-"'2(9 “r xz) _ =
x+yt (x2+ yz)(x“—- i+ y‘*) I et

e Pyl yt

xz— Xy + y2

2
R s i G kit

-xy+y° xZ-xy + y°

3 (x2+ yi- xy)(x3+ vi+ xy)
- (x2+ - xy)

= x® + xy +y°.
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3. Brmonuure aeficreud:

2+ 1 2 _*el+2x_ (x+1) _x+1
(x+1) x(x+1)  xP(x+l) LP{x+l) 2

1)

3 26-5 5
2 + + =
) b+2 4-5* b-2

_. 8 _ 2-8 5 3(h-2)-20+5+5(b+2)

b+2 (b-2)(b+2) b-2 (& — 2)(b +2) N
_36-6-26+5+5b+10 6b+9

(b-2)(b+2) T (-2 +2)
x -2 1 x -8
3 8x+6 +x2-4+6—3x B

__x- 2 + 1 b5 6 _

8(x+2) {x-2)(x+2) 3(2-x)
L x=2 1 _ x—6 (x-2)%+3~(x-6)(x+2) N
T 8(x+2)  (x-2)(x+2) 8(x-2) 3(x-2)(x+2) -
_x*-4x+4+3-x*+6x-2x+12 19

3(x - 2)(x +2) T 3(x-2)(x+2)
2 4 +2 4
) 25_(y+1)2 y+6 (5-y-1)(5+y+1) y+6

_ y+2 4 y+2-4(4-y)+2(4-y)(y+6)

(4-y)(6+y) y+6 (4-y)(6+y)
_ y+2-16+4y +8y-2y°+48-12y = -2y +y+34

(4-y)(6+y) (4-y)(6+y}
5) Pirbryd x-4x48

x+1 x-1

_ wPdxixid  xPx-Bx+8 _ x(w+l)d(x+1)  x(x-1)-8(x-1)
x+1 x—-1 B x+1 x-1 -

:{x+1](x+4)_(x—1)(x—3]

] 7 =x+4-x+3="1,
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6) 2 1

¥ 3x+2 _x2—6x+5 B
B 2 1 N 2 1 B
Px20+2  x—xbx+b x{x-1)-2(x-1) - x(x-1)-5(x-1) B
_ 2 3 1 ~ 2x-8)-(x-2)
T{x-1)(x-2) (x-1)(x~5) (x-1}{x-2)(x-5)
2x-10-x+2 x—8
Tx-D(x -2} x-5) (x-1)(x-2)(x-5)
7 3x +2 _ 8 3x-2 _
¥-2c+1 21 x*+2x+1
_ 8x+2 6 _ 3x-2 _
_(x-l]z (x-1)x+1) (x+1)2_
_ (8x+2)(x+1) - 6(x —1)(x + 1)(3x - 2)(x - 1)° _
h (x~1)2(:c+1)2 -
(8 + 2)(x+ 2x + 1}-62"+ 6 — (8x - 2){x"— 2x +1}
- (x ~ 1) (x + 1Y R
~ 3x%+2x% + 647+ 4x +Bx +2~6x7 16 -8x% + 222+ 6x%—4x - Bx +2
- (x-1)(x+1) h
__ 10x5+10
T (x-1(x+1)
x—5b x -3
8 itz # TP eriz0
_ b5-x x-3 _ 5-x x-3 _
T Tx+12  x’-4x-5x+20  x’-3x—4x+12  x'-dx-5x+20
_ 5—-x n r-3 _
x(x-8)-4(x-3) =x(x-4)-5(x-4)
5—x x—38 _(5-x}x-5)+(x-38) _

Ty moD(=-8) (x-3)(z-4)(=-5)
(-8)-(x-8) _(x-8-x+5)(x-8+x-5)

T (x-8)(x-4)(x-8)  (x-3)(x-4)(x-5)

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

T (x-8)(x-4)(x-5) (x-8)(x-4)(x-5) (x-3)(x-5)
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Pewenue 3avemnod xapmowru 1

1 (mz_}_ﬁ-m“}. lem _

mi-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
am 2 ([ m+l 1 _
2. m2—4_m2—4‘(2m-2_m—1)_
__am 2  m+l-2 2m _ 4 _
mP-4 mP-4 2m-1) (m-2)(m+2) (m-2)(m+2)
o 2m-2) 2

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

2 m-16+382 4\
3. [ m—44 32 Y\ m +28m+16 _ ( ]_(mj ) —mad
n+4 m°+16 m+4 m“+16
83—« 3x x x -1
4. 5 : =
x? 1 x-1 -1 x+1

_ 8- x? L 3% ’(x—l) . (x-1) _ 3—x2+3(x—1)+(x—1)2 _

%1 (xzml) x x+1 (x-1){x+1)
w3—x2+3x—3+x2—2x+1_“ x+1 1
- (x~1){x+1) C(x-D(x+1) x-1T

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

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

(a+2)(a-2) a+2 =a-2.
6. -2, Tx .2x—-7_7(x+7)=
lax-T AP-14x+49) £*-49 x-T7

_ 2(x-Thix o9 T(x4T) | o(22-1447) (2-THx4T)  T(a4T)

- (x=7f  (20-7) 27 (%7 {2x-7) x=7

x(x+7)  T(x+7) _ (x+7)(x-7) _
x-7 x-7 x-7

+7.
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7_[ 204 +5-xJ:5+x“ 5

25 - 22 B+x 5 B-=x

_20x+(5-x 5 5 20x+25-10x+x 5 5 _
C(5-x)(5+x) 5+x B-x  (5-x)(5+x) SB+x B-x

(x +5) 5 5 5 b
(- x)(5+x) (5+x) 5-x b-x b-x

8 8—n3‘[2+ n’ ]_ n’ 4-n’

= {,

n+2 n—2 n2+2n=

:(Z—n)(n2+2n+4)-[4+2n+n2)_ n? (2-n)(2+nm) _
2+n ) n+2 n-2 nin +2)

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

2 1
9. [(lnarc)2 +_x?:]t]

( 2 J( 3 )2 3x 2(x+12)+x~1.(x_1)2_3_x=

+tn=2~n+n=2.

(%~ 1) (x—l)(x+1) (2-1)(x+1) x+l
_2x+2+x-1 3x 8xr+1-3x 1

x+1 e+l x4l x4l
1 5 2x x x—9
10'[x+z+xE_x—6+x-3)'2x+1_2(3—x)=
_x-3+5+2c(x+2) & x—9
(x-8)(x+2) 2x+1 2(x-38)
_ (x42)43x(242)  x =9 _ (#+2)(1+2x)x L X9
(x-8)(x+2) (2x+1) 2(x—3) (x-3)(x+2)(2x+1) 2(x—3)

_ _ 3 3
L X EZ9 _2xtx (x-3) =15, Tak kak

-8 2(x-8) 2(x- 3) T 2(x-3)
W -x-6=x"-8x+2x-6=x(x-8)+2(x-3)=

=(x-8)(x+2).
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Pewenue savemnot xapmouru 2

[ 2+a2J 1-2a+a?
1. |la+ . =

l-a a+2

_ 2 2 _ A\
_8-a+2+a ‘(1 a) =a+2‘(1_a)___1_a.
l1-a a+2 a+2

2 52+1_( 2 _L)_b2+1_2—b_
et b1 \2s-8% 2-b) b1 b1 b(2-P)
_ b L1 b(2-b) _ ®° b _bb o (b4)B B
-1 -1 2-b 1 b1 1 (bH1)(B-1) b1
18 ) ¥*-6b+9
_p-9s18 (-3 (b%49)(b-3) .
b3 b+ 9 v%+ 9 ]
T-5m 4m m*-16  9m - 23
b Ti med dm T m<4
_T-bmi9m-23 . 4m-16 .
m—4 m -4
4(m - 4
=L+mv4=4+m—4=m.
m_
1 6 2\ (q._ 2\
5. (3+a 9—a2+3—aJ (9 6a+a)—
3-a-6+2(3+a) a+3
= (3-aY =
TG B sy, (8-a)=3-a
6. [ 32 _ 2a _3a+16+6(a—6)_
“la+6 a®+120+36) o°-36 a+6

_a(3(a+6)-2) (a+6)(a—6) CE
(a +6)2 3a+16 a+6
_a(3a+16)(a—6) 6(a—6) a{a—6) I 6(a-8) _(a—6)(at6) _

- (a+6)(3a+lﬁ)I a+6  a+6 a+6 a+6 -6
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16b  4-b) 4+b 4 _ 16b+{4-b)" 4 4
7» 2+ : — = . — —
16-5"  4+b} 4 4-b (4-b)(4+b) (b+4) 4-b
16b+16~-8b+b"} -4 %4
_| J4 4 )4 4 4 4 _o

T (a-b)(4rb)  4-b  (4-p)(4+b)° 4-b 4-b 4-b

8 a-1 a’+1 a-1 ,4&%+1
‘la+l -2 +1 a®~a+1) a+1

:(a-l (a+1)(a”—a+l)(a—1)} atl _ (a—l N a+1]_ a+l _

a+l (0_1]2(a2_a+1) ‘@4l \a+l a-1) a1

_{a=1H{(a+1)" a+1 _a’-20+1+a®+2a+1 _ 2(a’+1) _ 2
R P (5 R (e )

4 4 . 2 dr+1
> [4—x2"(x-2)2J'(2—x)2+ T

_ 4 4 _(2—.vc)““+4m+1=
(2-x)(2+x) (2-x) 2 x+2

_ 4(2-x)-4(2+x) ) (th)z + 4x+l _ -4x N 4+l —dxdx+l 1
(2-x)*(2+x) 2 x+2  2+x x+2 x4 x+2'

10, 2+ 4 ‘(Q(a—l)_(Za—7)2J+ 2

"5{a-1)"| 8a+4 3a*ra-4 5(2—&):
_a+d .9(11—1)2—(211—7)2 9 a
“5(a-1)" (8a+4)(a-1)  5(2-a)
_f(a+4) (3a + 4)(a-1) 2
5(a-1) (3(a~1)+2a-7)(8(a-1)-22+7} 5(2-a)
_ (a+4)(3a+4)(a-1) 2 3a+4 2

" 5(a-1)5(a-2)(a+4) * 5(2-a)  25(a-2) B(a-2)
_3g+4-10 3(a-2) 3

T T25(a-2)  2(a-2) 25 o KAE

3a’+a-4 = 3¢°-8a+4a-4 = 3a(a—1)+4{a-1) = (a—1)(3a+4).
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Pemenua
Pewenue savemnoti xapmouru 3
1 x+5—x2 . x+8 _
’ 1+x | 2%+ 2x+1
2 2 2
=x+x+5_x -(x+1) -_-x+5-(x+1)=x+1.
1+x x+b x+5
g (#+10 1 3 5 10
“\b5x+25 x+5) x-5 x-25
_x+10-5 § 10 _ x+% 1 10 _
5(x+5) (x-5) (x-5)(x+B) (¥+B) x-5 (x-5)(x+5)
_ x+5-10 _  x-5 1

_(x—5)(x+5)—[x-5)(x+5)=x+5'

2 a’+1
3. 1a-1+ : =
( a+1) a’+2a +1
_ai-142 (er2) (@41)

a+1 2+l o+l -(a+1):a+1.

-a - 24 a a 6a -1
+ i + =
a-5 a+5% a*~-25 a-5

2 _
_ 4244621 a a —25 _ 5(a 5) (a-5)a+5) _ =b+a-5=a.
a5 atbh a a-5 a+5

5. [afz—aaﬁ4+a~:2]-(a2+4a+4)=
_2(a+2)-8-(a-2) (a 2)

(a-2)a+2) (a+2) =

6. [ 2, m m?-25 B(m+5) _
"\m-5 mP-10m+25) 2m-9 m-5

.

(a+2)=a+2.

m(2(m-5)+1) (m-8)(m+5) 5(m+5) _ m(2m-9)(m+5) H(m+5) _
(m~5Y 2m—9 m-5 (m-5)(2m-9) m-5

m(m+5) B(m+5) (m+5)(m-5)
= fn-s»)” m-5  m-5 l_m+s.




Pemenwpe 3auerHoit raprouky 3 135

7‘[ 8a +a~2) a __& _

-4 a+2) a+r2 a-2

_ 8a+(a-2)2. a @ =8a+a2—4a+4‘ a ___ & _
(a-2)(a+2) (a+2} a-2 (a—2)a+2) (a+2) a-2

N (a+2Ya 8 .8 __a _g
(3_2)(,1.,.2)2 a-2 a-2 a-2

m+2 8m’-8 4m+4 | 1
m+1 m*~-1 mfem+1l) m
m+ 2 8(m+1)(m—1)(m2+m+1)

1....
'[mn (m~1)(m2+m+1)4(m+1)] m

_(mxr2_, .l=(m+2—2m—2)‘l= -m
m+1

m m+1 m m+1

o =8 (1 1§ 2
%% (bml)’* 1-82] 1+b

_@-py [ 1 2
T % (-1 (p-1)(+1)] 1+b

(b-1 b+1+4b-1 2 1 2 1
20 (b-1)(b+1) 1+b 1+0 1+ 1+b°

10 4 e+l )1sa-12 2 _
‘| Ba®+ra -4 9(5a ~ 4) a+T a+1l

_86-(a+1)’ 3(sa-4) 2  (6+a+i)(6-a-1) 2
T 9(5a-4)(a+1) a+7 e+l B(a+l){a+7)  a+l

_{a+7)(5-a) 2 5-a 2 _5-a-6 _-~(a+l}
" 8(a+1)(a+T) a+l  8(a+l) e+l e+l ~  a+l

=1,

TaK Kak ba° +a—-4=5a°+5a—-4a—-4 =
=5a(a+1)-4(a+1)={a+1)(5a-4).
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Pewenue snuemnoi xapmoirxu 4

2 2
1 [xLS—x ) x48 _ atex+3-x® 1-x® _ (xe3)(l-x)(14x) L

Cx+l 1-a? x+1 x+3 {x+1)(x+3)
x+4 1 Lx+1 + 2
"i8¢+8%8 x+1) 8 xi-1
_ x+4-3 3 2 1 2 x-1+42 1

B 3(x+1]'(x+1)+x2-1 - x+1+(x+1)(x—1) T {x+1)(x-1)  x-1

2
3. (a_2+ 8 )_a tdard
a+2 a“+4
z. 2 a*+ 4
_@-4+8 (a+2) :( _ )-(a+2)=a+2.
a+2 a'+4 a“+ 4
5m - 21 m m+3 m-3
4. —; " + =
m-9 m°-9 m m+3
fm~-21 m+38 m-3 5m—21-|rm+3+(m—3)2
m’-9 m’~-9 m+3 (m +3)(m~3)
_ Bm—21+m+3+m’-6m+9 _ 6m-18+m*-6m+9 _ m*-9
(m+3)(m-3) (m+3)(m-38) (m+3)(m 3)
4 %2 | -1 2 _
5. [a+1+a2_ +a_1] (a +2a+1]—
4(a 1)+2a~{a+1) 2 5(a-1) 2
e oy S = 1).
(a+1)(a-1) (e41) = - 1) {a+1)" =5(a+1)
3a 10a a®-16 4(a+4)
6‘(&—4+a2—8a+16] 3a-2  4-a
o(3(a—4)+10) (a—4)(e+4) 4(a+4) _ a(3a-2)(a+4) 4{a+4) _
(a-4) (8a-2) a—4 (e—4)(8a-2) a4
(a+4)[a—4]_a+4
a—4
7 (12, 3-0) 8+b 3 _126+(3-b) 3 3 _
9-b2 8+b,) 3 8-b (3-b)(3+b) (8+b) B8-b
_9-6bubt12% 8 3 _ (3+b)'3 3 _ 8 3 _,

T (3-b)(8+b) B+b 3-b  (3-p)(3+b)° 8-b B8-b 3-b
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8 1 + i, 1+3a 2+6a _
"12-6a2 27¢°-1"1+30+9d” a
B 1,1 (1+3a+9a2) 2(1 +3a) _
[ 2(1-3a) " (3a-1) (9a°+3a +1)(1 + 3a) a
~ 1 1 2(1+3a) _
“12(1-3a) (1-38a)(1+3a) P a

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

2(1 - 3a)(1 + 3a)a a
2 1 - x° 1 x
. + - =
9 x—1 1+x2[(x_.1)2 I—sz

__2 +1—-x { 1 4 x }z
x-1 1+ | (x-1) (x-—l)(x+1)
(1 x)(1+x) x+1+x(x— 1) l+x x+l+x®x
x—l 1+ (-1 )(x+1) x - 1 1+x2 (1—-x)(x+1)—

2 1lsx 2 1 1
Tx-1 (1_x)(1+x2)_x—1 x-1 x-1

10.

8a-1  9a 156°-60a 5
a®-4 3a®+5a-2) 122+1 1-3a

:( 3a -1 9 ) 152{a®-4) 5 _

(a-2)(a+2) (Ba-1)(a+2)) 12+1 ' 1-3a

_ {8a- 1)2— 9a(a-2) 15a(e-2)(a+2) N 5

" (e-2)(a+2)(8a-1) 12a + 1 1-8a
_9a’-6a +1-9a"+18a 15a(a - 2)(a+2) 5 _
" (a-2){a+2)Ba-1) 12a +1 "1 3
(12¢ +1) - 15a 5 15 5 _5{(8a-1) 5

“Ba-1)12a+1) 1-8a Ba-1 8a-1 8a-1

Tak Kagk 3a° +5¢-2=3a>+6a-a-2=
=3a({a+2)—(a+2)=(a+2)(8a-1).
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Pewenue savemnotd Kapmouku o
(22 b)Y

L=t
_(2a-b)-b" (2a-b+b)(26-b-b) 2 20a-b)_,

a-—-b a-b a—b

S+ Bayt- b 3x%y + iy
2. 7+ z T 23
(x-y) (y-=) 2Zw-x-y

_ 2Py Buy®- y*-3x%y -y - 2% 8%y 4 8y _ (x—y)3
) (x-u) (x-y) (x-9)’
a®  34°+81
P S
_a%(a+3)-8a"-81 a*+80°-30°-81
(a +8)(a - 3) (a+3)(a-3)

PR et
T ad-9 a’-9

=x-y.

=a?+9.

a-1 a+1 +5a3-1_
‘2a+2 8-3a 84°-3

_ 8(a-1)-2(a+1)"+2(6a%1) 347 6043207 4a-2+10a°-2 _

6(a+1){a-1) - 6(a+1){a-1)
_ @%106°-10a-1 _ a¥(10a+1)-(10a+1) _{a™-1)(102+1) 19g+1
" 6(at1)(e-1)  6(a+l)(a-1) = 6{a+i)(a-1) 6
a®~bc  8b-a  a+2ec _  at-bc Sb-a  a+2¢

" & _abtbe-ac  2o-2a Ba-3¢ (a-b)a-¢) 2(a-b) 8(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—Bac+2a’+4ac—2ab—4ch  Lla’-be—llab+ac _
a 6(a-b)(a—c) ~ 6(a-b)(a—c)

_ 116> -11ab-be+ac _ 1la(a—b)+e{a-b) _ (a-b}(11a+c) _ lla+e
6{a—b)(a—c) 6(a-b)(a~c) 6(a-b)(a—c) 6(a-c)

-
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6 x-2 x vx2+4w_ 2
'(2x+4)2' 2x -4 2x°-8 x%+32x

 x-2 x a4 2 3
_—4(x+2)2‘ 2(x - 2) 2(x2—4) {x+2) )

_ x-2 .x(x+2)x—»x(x2+4)—4(x—2)_
C4(x+2) 2x(x — 2)( + 2) -

o x-2 2P+ 2’-x-4x-4x+8 _

Ta(xe2) 2x(a-2)(x+2)

_x-2 2x(x-2)(x+2) _ (x-2)x(x-2} _ =«
4(x+2))  8-8x+2x%  2.2(x-2)(x+2) 4(x+2)

71_[ a_ 4a’b-ab® ¥ ] 3ab
T a

-b  ¥¥-d® a®+ ab + b* _(a-b)g B
L. a(az-i- ab+b2)—4azb+ab2+b2(a—b)“ 8ab
B (a - b)(a?+ ab + b%) (a -
(a—b)(a2+ab+b2) 3ab a®_p® 2ab

=1 — - -
a®+a*brab®-4a’b+ab®+ab®-b*  (a-b) (a-b) (a-b)’

} a®— b*~ Bab(a - b) _ (a- b)3 4
(a—b)a (a—b)3

2a - 36 a—T7b 23a — 29 16a - 21b
80 _2+ M 3 R 3 =
a—-Tb 2a - 3b a‘+ 8ab + 16b a“+ 4ab

_ (2a-3b)"-2(a~70)(2a—36)+(a-76)" [ 23a—206 150-215 | _
N (a-76)(2a-3b} (a+ab)t  ala+4b) |
_(2a-38b-a+7) 23a"-29ab - (15a - 21b)(a + 4b)
(a - Tv)(2a - 3b) a(a + 4b)°
(a+ 41))2 (8a2~ 68ab + 8452] 4
= s =—, TaK KaK
{a—T0}2a - 3b)a(a +4b) @
8a” — 68ab + 84b° = 4(20* -17ab + 2157
n (a-7b)(2a - 8b) = 3a® — 17ab + 2107,
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9 ab +cd + ac + bd + ad +be
“(ave)b-c) (a+bd)c-b) (a+b)la+c)
_f{ab+cd)(a+b)-(ac+bd)(a+c)+(ad+be)(b-ec)
B (a+c)(b~c)a+b) B
_ a’b+acd +ab’+cdb-a’c -bda - ac’~bde+adb +b’c —ade ~be®

(a+c)(a+b)b-c)

_(ab—ac+cb-—c2)(a+b) (are)(b-c)
(a+e)b-c)(a+bd) (a+c)b c]

10, 2 +a+3,(9(a-z)m (20 - 9)’ ]:

3-a2a a-2°| B8a+1 3a’-5a ~ 2

-2 a+3 9(a-2f'~(2a-9)"
a~3 a-2° (3a+i)a-2)

-2 , a8 (3a +1){a - 2)
a-3 a-2 (8(a-2)+(2a-9))(3(a-2)-(2a- 9))
B (a+38)(8a+1) -2 3a+1

a-3 5(a-3){a+3) a-3 5(a—3)=
~10+3a+1 _8(e-8) _ 3
T 5(a-8) 5(a-8)

rax Kax 3a° ~5a-2=8a°—6a+a-2=
=3a(a-2)+(a~2)=(a-2)(3a+1).
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Pewenue sanemnoil xapmourxu 6

—ap)¥ 2
1 {3a - 2b) L %t
b — 3a 3a-—b

_ (3a-26)'-9a®  (3a-2b-3a)(3a-2b+3a) _ -26(3a-b)-2 _

b—3a b—3a b~3a 4b.
12bc®+ b° 687 + 5c® 3¢
. - — + =
(b - 2‘(:)2 (2¢ - b)z 4bc — 4%~ b
_ 125" b -6b%c-5c"-3c° _ bi-6blcribci-8e® _ (b-2c) . o
(b-2¢c) (5-2¢)? (b-2¢)° )
4+102425x° _ 4-10x42527 _ 3—125x3~(8+125x3) . -250%%
25z 2-5x (245x)(2-5x)  (2+5x)(2-5x)
{2y +82) (2y-82) (2y+32)-(2p-32) _
" 2y -8z 2y +32z (2y ~ 32)(2y + 32)
_ (2y+3z—2y+32)((2;;+3z)2+(2y+32)(2y—3z)+(2y—32)2) _
- (2y-32)(2y+32) -
62(12y”+ 927) 182(4y”+ 827)
(29~ 82)(2y + 32)  (2y —82)(2y + 82)
1 1 4 d(erd)re{crd)ded  (e~d)  cd
" Peed d-cd -d® ed(e—d)(c+d) B ed(e-d)(c+d)  ed(e+d)’
6. 1 z _ x +y+ bz -
y-5z x*+2xy xy - 10yz - 5xz + 22
. 1 2 __ x+y+bz _ x4 Qxy—yz+Hzt -2t - xy—b2x _
y-5z x(x+2y) (x+2y)(y-52) x(x+2y)(y-b2) -
_ay-yz-522-8Bzx  (x-2}{y-B2)  x-=2

T ox{x+ )y -52)  x(x+29)(y-52) x(x+2y)
o (P9 b 3 (3049 b{0P0)407(3-0)+0(8+8) 1P(3b)
T\ 27-30° 36+9 bA-3b [ 35 3-b)(3+b)b .9(b By
_ PPa0be3-b2Ta B(3-b)  3(MH0m0)B(3D)

(3-b)(3+8)  o(p+3)°  3(3-b)(be3)or(br3)  9(b+3)’
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8.[22.x+5y_ i oy 2]_(x—5y+2+x+y]=

x°—-2xy  x"—4xy +4y x+y x — 5y
_ (2x+5y)(x-2y)-9yx (x—5y)2+2(x+y)(x—-5y)+(x+y)2 3
h x{x-2y)° (x+y)(x—5y) -
_ xP+xy—10y°9xy (x-by+xy) 2(5‘52—43551—592} (2e-4y)
- x(x—Zy]z -(x+y)(x—5y) - x(x—2y)2 (x+y)(x-5y)
N 2(x + y)(x - By )4(x - 2y)2 _8

x(x—2y)2(x+y](x—5y) x

¢ V[ =y iwy
5. H(mf (y+1)2]‘[(x+1)2 (y+1)2]+1] (x+y)(y+1)

="x2(y+1)3-y2(x+1)2:x(y+1)2—y(x+1)2 } sy _
(241 (y+1) (x+1) (y+1)? (x+y)(y+1)
_[(eayu(en)sotiru(=)  (afEe) )t
(a1 (1) wf2aypyd-2eyy | (o))
| (wry2ug)(x-y) _lwy (gl Iy
(1) (xe-y) H} (x+y)(z+1) ( 1y ](x+y)(y+1)
_xtytey+l-xy  l-ay _ xdbgray+l {(z+l)(y+1) _ x4l
1-xy (e+y)(p+1)  (x+y)(y+l) (x+yly+l) x+p

Pemnenna

o [ 1,8 2-2) x-1 x-20 _
"La+l x*-8x-4 x-4) 8x-1 2(4—x)
x-4+5+2(x+1)(x~-1) x-1  x-10

(x+1)(x - 4) 2x-1 2(x-4)
=((x+1)+2(x+1)(x—1))(x-—1)+ x-10 _
(x +1)(x - 4)(2x - 1) 2({x - 4)

h (x+1)(x-4)(2x-1)  2(x-4) - (x—4)(2x-1) " 2(x-4) =
_x-1 . x-10  2x-2-10+x  8x-12  3(x-4) 15
el 3(x4) 2(x-4)  2(x-4) 2x-4) TAK KAK

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

_(x+1](1+2x—2)(x~1)+ x-10  (2x-1)(x-1) x-10
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Peuwenue 3auemnoi xapmouxu 7

y (8eb)f B9 276h-21a%+9a’ b =90 _ 27a*(a-b) ., o
" a-b b-a a-b a-b '
a®+ ba 50-8a 181+ 2a _

2. - =
@*-18¢ +81 18a-8l-a® (9_g)

_d’+5a+50-8a-131-2a _ a°-81 _(a+9)(a-9) _a+9

(a-9)" (a9 (a-9f e¥
g _@d-bc . adtbe {ad-be)(c—d)+{ad+be)(c+d)
" %cd(c+d)  2ed(c—d) 2ed(e+d){e~d) h
_ ade-be*-ad®+bed+aderbc®vad®rbed _ Zbed+Zade __ ath
- 2ed(e+d)(e—d) "~ Zed(c+d){e-d)  (e+d)(c-d)
4(m+mf+@m¢ﬁ_(w+mﬁqw—mf_
T Bv -2 So+ 2  (5v-2t)(Bv+2t)
_ (su+2t+50-20)((Bo+ 26~ (Bu+20)(5v-20)+ (5v-2t)°)
- (5v-21){5v+2t) -
100 (250%+200¢+47- 250"+ 487+ 250 -200t +4¢%)  10v(260"+12¢%)
- (5v-2¢) (Bv+21) " (5v-2¢)(5v+2t)”
5 4 W+l 2-1_ 24b - 8b°~8b - 2+ 12— 120+ 3 _
T 4b?-1 8-6b 4b+2 6{2b +1)(26 - 1) B
o aedb+1 (41 2p+d
T 6(2b+1){(26-1)  6(2+1)(20-1) 6(2b-1)
¢+ 6b 2 b
. 7t - 7~
ac + 2bc — 6ab - 3a° a“+2ab ac-3a
__cx6b % b _ a(c+6b)+2b(c-3a)-b(a+2b)
 (a+2b)(c-8a) a{a+2b) a{c-3a) a(a+2b){c-3a) B
_ ac+6ba+2bc-6ab-ba-20°  (c—b)(a+28)  c-b

a(a+2b)(c—3a) ~ a{a+2b){c-3a) ~ ae-3a)"
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Clx—y)y—2)+ ¥’ (2= t)(x-1) _
] P Py e g ey

_ tz(xy ~y-xz + yz) +y2(zx —tx -zt + tz)

B zz(xz— yx —~tx + yt] + xz(yz - 22— ty + zt)

_ Py — 7 Pz + Pyz 4 glew — gl -yt 4 R _
2°x% - 2Pyx ~ 2Ptx + 2yt + xPyz — 22— Kty + ozt

_ txy(t—y)—zx(tz——-yz)+tyz(t—y) _ (t—y)(txy~zx(t+y)+tyz)
xyz(x—z)+xzt(x—z)—ty(xz—zz) (x-2)(xyz+xzt—ty(x+2))

_ (1~ y)(ey - 2wt ~ 2xy + 1y2) _t-y
(x - 2)(xyz + xzt ~ tyx ~ tyz) 2-x

8 4a  a _a—b2_3 N

a(4(a2+ ab+b2)—(a—b)3)(a—b)2 3 | et
(a“b)s(az+ﬁb+b2)(a+b)2 a®- b

a(4a2+ 4ab + 4%~ a®+ 2ab - b2) 3 ab_ pb
aﬂ bE

(a - b)(a®+ ab + 6% )(a + b} 3y?
B 3a(a + b)’ __ 8 | &= _
\(a~b)[a2+ ab +b2)(a +b)2 a’-v? 367

_ 3a __8 | a-¥ _
| (a-t){a*+ab+b?) o*-0 | &

3(a(a +b) - a*~ ap - ¥*) '(a3— b )(a*+8°)

B (aﬂb)(a2+ ab +b2)(a +b) 36"
_ —3b2(a3+ bs)(as— ba) _ ~(a + b)(az— ab + bz) _
B (a3— bs)(a +b)30 a+b h

= —q?+ab—b°.
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p— 2_
9, | X—=¢ 2y2—x2+2xy . :§+2y +6xy Ly
3xy + 6y x“— 2xy 3xy

_ (x - 2y)(1 - x(Sxy + ﬁyg)) {x+2y) N 6xy®~1
B 3y(x + 2y) x(x - 2y) 3xy

_1-382%5 ~6y°x N 6xy®—1
3yx 3xy

_1-3% -6y’x + 6”1 -3y
3xy dxy

X.

a+2'| 8a+18 8a*+19a + 26 e+l

10.a+7.{9(a+2) (21!1,—1)2 J_ 2

_a+7 Ha+2)’-(2a-1 2 _
“a+2" (3a+13)(a+2) a+1
_a+T (3a +18)(a + 2) 2
a+2 (8(a+2)+(2-1)){8(a+2)-(22-1)) a+1
_{(e+7)(8a+13) 2 8a+18-10_ 3a+3 _3
~ s(e+1){a+7) a+1  H(a+1)  Bla+l) 5

TaK KaK 3a° +19a+26 = 3a% +6a+13a + 26 =
3a(a+2)+13(a+2)=(a+2)(3a+13).
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Pewenue sauemnon xapmoucu 8

(52-1)° | 14152 _ 125x"T5a’152-141-16x _ 2x(52-8) _ o
5%x-3 = 3-bx 5x—3 ~ Bx-3 "
2%+ 50 2% 25x —2%— 50 + 222+ 25%
. 2 + 7t T = 2 =
106 ~ 2"~ 25 (x-B) (5-=x) (x —5)
3 x2(2 -x}-25(2-x) (x-5)(x+ 5)(2-x) (x+5)2-2x)

(:v:—5)2 (.1(:—5)2 x-5

3 9m®— 12mn + 16n° N Om®+ 12mn + 160" _
) 3m —4n 3m +4n

1.

_ 27m®+ 64n®+ 27m® - 645° - 54m®
(8m — 4n)(3m + 4n) 9m®- 16n®
4 (4o - q)2 N (4g - 0)2 _ (40 - gY'+ (4¢ - v)’ _
' 4g-v v —-gq (4 - v)(4v - ¢)
_(w-g+4g-v){(4v -0~ (40 - q)(d4g-v) + (49 - v)") _
(49 - v){4v -q)
_ (3v+3q)(16v2—80q+q2—1ﬁvq+4q2+4uz—qv+16q2—80q+02)
(4g-v)(4v-q)
v+ q](7v2— 1lvg + 7q2)
- (4¢ - v)(4v - q)

2a+8c _2%-3a _  6a’ be _ Za+3¢  2b-3a
" da+2¢ 9a+8b  6a’+2ab+Bac+be  2(2a+c) 3(3a+b)
6a’—be 3(2a-+3c)(8a+b)-2(26—3a)(2a-+c)+6(6a’~bc)
(2a+c)(3a+b) 6(2a + ¢)(3a + b) B

_ 18a%+27ca+6ab+9bc~8ab-4bc+ 12a%+6ac+36a°—6be _
- 6(2a + ¢)(3a + b) -
_ 66a’+33ac-2ab-bc _ 33a(2a+c)-b(2a+c)  (2a+c)(33a-b)
T 6(2ave)(8a+b)  B(2a+c)(Ba+b)  6(2a+c)(3a+d)
33a-b
6(3a+b)
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6. (8-¢)" {a— ¢y {a- b) _ (b= c) +(c—a) +{a— b) _
(a-b){(c-a) (a b){b— c] (c-a)(b-¢c})  (a~b){b-c)(c—ea)
(b cte— a){[b ~e)'~(b-c){e-a)+(e- )) (.f:;—bf1 -
(@0)(o-e)(e-a)
(b-a)(BP-3bc e ~be + 2+ ab-ac+*-2ac+a’) ~(b-a)’
(a-b)(b-c)(c-a) B
_ (b-a)(¥*-Bberab-Bac+c’+a’ b+ 2ab-a®) (b-a){3ab~8bc-Bac+3c*)
(a-b)(b-¢){c-a) (a-b)(b—)(c-a) -
:(b—a)(%{a—c)~3c(a—-c)) _ 8(b-a)(a-c)(b—c) _
(a-2)(b-c)(c—a) (a-b)(b-c)(c-a)

47 2 2-2Y 2(°-4)
7 [(z+2) z+8) (z+2) 2+8
_ 23(4[2 —2z+4) -(z+ 2)2) (z +2)° _ 2(z3v 4) _

(z+ 2]3(22~2z+ 4) (z-2) Z+8
B 23(422—824-16—32—42-4) 2(23-—4) 333(3_2)2 2(23-4)

(3x+4y) (3x+4y)

16y ~x*-x+8xy-16y° (3x+4y) 2x(4y—x)=2x
(3x+4y) dy-x dy-x ’

(#r8)(z-2 248 (s)e-2)f  fr8
_82-22%48 218
2+ 8 2+ 8
8 x + 4y 1 . dy - x
T e Ay+Tx 1 B—x(“”;y) (8x + 1)
Ay (= -2y}
3 (x+dyY(ay—=x) (x~4y)2 '(3x+4y)2 N
162° +{4y+Tx)(4y-x) (x-4y) +8x(x+4y) 4y—x
_ (x+4y)(4y—x) a (x-4y)2 ) (3;»:+4y)2 N
| T6a2 4162 +24xy—727  x2-8ay+16y°+8x7+82xy | Ay-x
_[ 16572 _ 2 -Bay+16y° _(3x+4y)2 _
4y-x
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2

y+l + 4y _ ¥ _
* xP-x+2xy-y+yt  xy-x+yt-29+1  (x+ypHy-1)(x+y-1)
- y+1 x+y _ ¥ -
(z+y)-(x+y) =(y-V+(y-1Y (x+y)y-1{x+y-1)
y+1 x+y e

T ) xrg-1)  (w-D(x+y-1) (xep)z-1)(xry-1)

_ (y+1)(y-1)+(x+y)’ -y _ gttt Aay vyt
(x+y)(y-1Hx+y-1) (z+9)(y-1){x+y-1)

L Falxpeyt-1 (y+x)-1 _
(z+p)y-1)(x+y-1) (x+p)(y-1)(x+y-1)
_ (y+x+1}{y+x-1) __ytx+l
(x+p)(y-y+x-1}  (x+y)(y-1)
1 x+11 x -4 9 .
10. (x__l)z +x3—3x2—6x+8 '[2x2+x—6_8+2x~x2J"

a) «® -3x” ~6x+8=(x"+8)-3x (x+2)=
=(x+2){a” - 2x+4)-8x (x+2) =
=(x+2)(x2_5x+4)=(x+2)((x2—4x)—(x—4))=
(5 +2) (3 (3-4)- (x-1)) =
=(x+2)(x—4)(x—1);

6) 8+2x~x" =4-2"+4+2x=(2-x)(2+x)+2(2+x)=
- (2+3) (4- )

B) 222 +x-6=2x"+4x —3x -6 =

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

1 x+11 [ x-4 9 J
(x_1)2 (x+2)(x-4)(x-1) "\ (x+2)(2%-3) (2+x)(4-=)
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1 + x+11 o {x- 4) +9(2x-8)
(x —1) (x+2)(x-4)(x- 1) (x+2)(2x—3)(x-4)
L x+11 (x+2)(2x 3)(x- 4)
T x-1f  (z+2)(x-a)(x-1) #*-8x+16+18x-27
1 (x+11)(22-8) 1, (x+11)(2x-8) _
T (1) (D) (#4102-11)  (x-1) (3-1)(x+11)(z-1)
1 2¢-3 _1+2x-8 2(x-1} 2

T e (ef  (e-1f x T
rak Kag x> +10x-11=22+11x-x~11=
=x{x+11}-{x+11)=(x+11)(x-1).
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