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Hocenwaemcen namamu
dacayxennvix ywumenei Poccuu:

Bopuca I'epmanosuia 3Susa
Hocuga Arosnesuva Bepebeiinurna
Apona Pysumosuva Maiizenuca
Baadumupa Jdeonudosuwa Havuna

IIpegucnosue

IlpepnaraemMas cepHs KENT afpecOBAHA LIHPOKOMY KPYTY yua-
IHXCH CPSIEUX IMKOJ, KIACCOB U IIKOX ¢ YIVIVOIGHHBIM ¥3yUeHM-
€M MATEMATHUKY, a0HTYyDHEHTOB, CTYJEHTOR DeAaroriyecKuX BY20EB,
yuarrenei.

EHIrA MOM(HO HCIOXB30BATE KAX CAMOCTOSATENRHEIE YIeOHBIE
nocobuA (CAMOYUHTENH), KAK 38[aYHuKyY 0O AaHHON TeMe W Kax
cOOPHMKN AMJaKTHYeCKHX maTepuanob. Kasxnas xHHra cHaGsrena
OPOrpaMMOM SJIEKTHBHOIO Kypca.

JI4 vIaTHXCHA MOXKHO NIPEII0KHTE CASLYIOIIYIO CXEMY paboTEL
HPOYUTAB BCTYILIEHHE ¥ PACCMOTDEB NIPUMEDH] PEIlIeHUA, CAMOCTOH-
TeABHO PEIIATh TDEHHPOBOUHEIE paboTh, 3aTeM IOCMOTDETE DeITeH s
H, OCMBICIHE KX, HOOpPOGOBATE PEIXUTH IIPOBEPOYHbIE PABOTEI, TPO-
Bepstd MX DEIMISHNA IO KHUTE W T.M.

Kanri moaHoCeThIo DOXOHST A CAMOCTOATENLHOTO ORIASCHEN
ToH HAM WHOM TeMOM ¥ PACCYNTAHEL HA TIOCHCNOBATENRHOE 00y YeHre
OT HavaJbLHOIO YPOBHA AC YPOBHS, HeoOXogumore abHTYpHeHTaM.

Hdag yvapvenefl 5T KENrE OPeJOCTARIAICT INHPOKKE BBIGOD
TIPHEMOB B MeTOHOB paboThL:

IT0 MOTYT OBITH 3aJAHMA VIAIWMCA IS CAMOCTOATEILHOM
paGoThL ¢ TOCHEAYIOMINM KOHTPOJIEM YIHTEI,

BosM0o!HO HCHONBE30EAHME KHUPH KK 3aJadEuya Ansg paboTsl
B KJacce ¥ AAA JOMAIIHUX 3aaHuH.

9ty mocoGHA MIASANEHO MOAXOAAT B KAYECTBE MATepuanNa IJIA
HOBTOPEHMA MMAPAJLISABHO HIVUEHHIO APYTUX TeM B IITKOJE.

IHopbop MaTeprana NO3BONAET CyIMecTBeHHO AubdepeRInpOBaTE
ypoBeHb TpeGoBanITi K yaaniEmes [IPH IPOBENEeHME KOHTPOJILHEBLIX
M 3aueTHBIX paboT.

VYpomeHE cnoxuocT N 06LeM MATEpPHAJSA B KHHrax cepum, Des-
YCNOBHO, M30LITOYEH, M YUMTEIb JOJUKEH caM BHIOADATD CIOAKHOCTH
u offbeM MATEepHaNa B COOTBETCTBMH ¢ BOBMOIHHOCTAMM YYAILIWUXCH
¥ 3ajavaM¥, CTOSNOTMME Tepel HUMHA,

A. X, IllaxmeiicTep



IIporpaMma 3IeKTHRHOIO Kypca Aad yuamuxea 9-11 xxaccos
(20-25 ypoxon).

NeNe Haspanne Temer
ypekos | B crofrax yxkaszaner gomepa saxasuil
1 Juneitapie ypasaeans (crp. 5-7)
TIpaxTerym 1.
2-3 Jduncianeie ypasgeans (crp, 13--42)
IlpaxTuxyme 2 — 3.
Tpenuposourag padora 3 (5, 12).
TpeHuposousad patora 4 (7, 10, 12).
IIposepourax paGora 3 {7, 9,11).
4-6 Krapparusre ypasrenna (crp. 41-72)
(+1) IlpaskTHuryMel 5 — 8.
Tpeauposounasd Kaprouxa 2 (2, 3, 6, 8, 9, 10).
Tpeuuposounad paGora 5 (1,2 (r. Buers),
3 (. Bmera), 7, 12, 14).
Tpenuposogman pabora 6 (1 (r. Buera), 7, 11,12).
7-10 | ¥paBdeHUS cofepaamue MOEYIL (cxp. 74—92)
{+1) iIpakTukym 9.
Tperuposounuas padora 8 (2,3,5,9,12).
IIposepoyuan pafiora & (3, 4,8, 9,10,11,12).
11-15 | ¥pasneuwasa seiclonx crememei (cTp. 93 — 147)
(+2) MeTo NOACTAHOBEM.
IIpagraxym 10.
Tpenuposounas pabora 8 (2,5, 6, 13, 14)
IIpamMenesne TEODHA AEAHMOCTH ANH DEMIEHHA YDABHEHHH.
IIpaxkTuxym 11.
BoseparHole YDAaBHEHHA.
IIparTurym 12 (1, 2, 3, 4).
Tpeunporounask pabora 9 (1,3,4,11,14,16,17).
Emge neckonbko cmocofos pellleHHsA ypasHeHUit (crp. 136-—148)
(HecTappaprase crocofer). Npamepsr {2, 4,6, 7, 12).
16--20 | Kaprouxn aagaunii (cTp. 160—261)
{+1) (oBobmerne 1 3aKpeniesne)
Kaproura 1 (1, 3, &, 6). Kaproura 2 (2, 3, 5, 6).
Kaptoura 3 (2, ). Kaproura 4 (3, 5).
Kaproura 6 (5, 6). Kaprouxa 8 (2, 6).
Bauernste Kaprouku (2, 5, 8).

IIporpaMMa DogroTORNEHR, COCTABAEHE M ANpObOAPOBAHA HA TIPAKTHKE
3acayKeHdsIM yauTeneM PO E, B. JIapmunen, .




JIHelHble ypaBHEeHUS

Ias Toro 4relBl pasobpaThCs, YTO TAKOE YPaBRHEeHMEe H JaTh €50
OoIpeneieENe, HAIOMHHUM OLpegefeEHns anrefpawdyeckoro Bhl-
pasKeHMA M paBeHCcTBa.

Onpegenenwue 1. Coedunenue wucea u 6yxs 8 3anucu IRAKEMU
apupmemuiecrkux deitemauil u crobraMmu Hasvigaemes anzed-
POUNECKUM GOLDAICCHUEM.

Onpepenenue 2. Pasencmeoa nasvisaemcs coedunenue 0s8yx
anzebpauvecKux euipaiceHuil Osyma zOPUSOHMAALHLIMU Uep-
moiKamy = (3HAKOM paseRcmsa ).

Ouegudno, wmo pasencmeo moxem Ovmb UCMUHHLIM,
@ moxcem Obtmb U JRONCHLIM NPU PA3HBLX 3nHAYeHUAX OYKe,
8x00Aux 68 Hezo.

HNpumep 1. 1+a=2a—{a-1).

Ilocne npeobpasoraHnii NpaBoil YacTH paBeHCTBA:
l+a=2a—ag+1 monyuum: a+l=g+1.

3HavwT, faHHCe PABEeHCTRO CHPaBeiWBO (MCTHUHHO) NPH
NI00LIX 3HAYEENAX OYKBR «.



6 JlHHellHEIe YPRBHEHNS

IIpumep 2. (2a+5)-2(a+1)=4.

Tlocne mpeoGpasoRaHNdA JIEBOH Y&CTH DABEHCTBA HMEEM:
2a+5-2a-2=4; 3=4 — noxs. 3HAYNT, ZAHHOE PABEHCTRO
JIOMCHO OpH JI00HX sHaYeHuAX OVKBEL a.

Npumep 3. 3(3a+2)-a=2a.

Tlocne mpeobpasosaHUA JeEOHR YacTH PABEHCTEA HMEEM:
Qa+6—a=2a; 8Sa+6=2a.

Hyerk ¢a=0, moayuum 6=0 — JOMHO.

Iyers a=-1, noayanm 8(-1)+6=2(-1); -2=-2 - ucrurso.
WnrepecHo MOJYYUIOCH, UTO IPYA KAKOM-TO 3HAYEHNH g PABEH-
CTRO JIOMKHO, A DY KAKOM-TO 3HAYEHWH ¢ PABReHCTBC MCTHHHO.
B cBaAzu ¢ aTEME HaOIIOZeHUAMY JaS#M IBA ONpeJeieHnsd, CBI-
SaHHEIEe ¢ KlaccdprnKanueil paBeHCTE,

Onpepenenne 3. Pasencmao, cnpasedausoe (geproe) das iio-
fuix snaienuil GyKe, 8X00SUUX 6 NPASYIO U AESYI0 €20 YACMb,
Hasvieaemesa moxcdecmaeonm.

Onpenenenne 4. Paeerncmeo, cnpasedausoe ne OA8 8Cex 3HAYE-
HUll OyKs, 8xofauux 6 npasylo u Kesyi0 HACMms, HAIbIBAEMCA
YpasHeruesm.

Npumewarnue. B3aBHCHMOCTH OT CKOJLKHX GVKB, He ABJIA-
OLUINXCA HOCTOAHHBIMY, YpaBHeHMst OBIBAIOT C OGKHUM HEH3BECT-
HEIM (cramemM, OYKBOH Xx), ¢ ABYMHA HEMSBECTHRIMA {CKaMeM
OykBaMM x M V) H T. I.

Hpumep 4. 4abx+3a=5.

3mecy MBI uMeeM OYKBEI «; b; X, HO Hac HHTepecyeT BOIPOC,
TONBKO OTHOCUTEILHO HEU3BEeCTHOTO x, T.e. HPU KaKUX ero
3HAUeHUAX BRIP&MeHHBIX Yepes uyMmeia ¥ OYKBEI ¢ H b, ypaB-
venme obpalraeTes B UCTHHHOE PABEHCTBO.

IIpumep 5. 4x+5y=17.

Ecnui Hac wHTepecyetr BOXKPOC, NPH KAKMX SHAUYEHHUAX X H Y
PABEHCTEO CIPARELIMBC, TO 910 YPABHEHNE ¢ NBYMS HeMIBECT-
HEIMI ¥ U )V, n T, O.

Temnepn, mocje TOro Kax Mbl pascdpanvuck B IepBOM IpHOIIIKE-
HIH, 9TC TAKOe YPaBHEeHMe, BbIACHMM, UT0 HA3LIBASTCH <«KOP-
HeM» YpPaBHeHId,



Junetinnle ypagHeHUA 7

Onpepenenune 3. Kopuem ypasrenus nHasvigaemesa maxoe
FHAYEHUE HEUIBECTNHOZ0 { BLIDANCHHOZO0 Yepes YUCAA UAl OYK-
6bL ), IPU KOMOPOM YPasHeHle 00pAWAeMCs 8 UCTMURHEOE DA~
sencmeo (moxcdecmo ).

IlpamMeuannme. Pelllnth ypasHenue — 370 3HAYWT HAWTH BCe
ero KOpHU unu yoeAuMThesA, UTO UX HET.

Onpenenenue 6. Ypasuenuem n-ii cmenenu nasviedemcs ypas-

n—| n-2

]
Herue suda ayx"+ax" +ax" "+ +a,=0 (a,%0)

Hpamep 6. 2x° —3x* +2x° +10x% ~x+3=0.
9ro ypaBHeHue naToil cremenu. Celivac mMui OyiemM paccMarpH-
BAThL TOJBKO YPaBHeHWSH Nepeoll creneHHu (nuneiintie),

Tae n=1, T. e. BUAA ayx+a; =0 (g, #0).

Wuorma ero samMCLIBAIOT HMHAYE, T. €. B BHAe ix+bh=0
(k # 0), HO 970 GPHHINIWAIBLHOIC SHAUEHH HE HMeeT.

HPOIEOJI}RHM Janee. YpaBHeHHe — 9T0O PABREHCTRO, CIIpaBeINH-
BOE JiA olpeleJIeHHBbIX 3HAUYeHHHA HeHn3BEeCTHOIo, TO HMeeT
CMBICH HATOMHHTEL CBOHCTEA YHCJIOBBIX PaABeHCTs.

CrojicTBa YNCIOBBIX PABEHCTB

1. JTwboe umcio a paBHO caMoMy ceGe
(cBoitcTEO pedexcuBHOCTH).

2. Bcau a=5h, 70 b=a (CBONHCTBO CUMMETDHUHOCTH).
3. Benm a=b m b=c, 70 a=c (CBOMCTBO TPAH3UTHBHOCTHA).

4. Benu g=) u c¢— nwboe yucao, 1o a+c=b+c¢
(cBOficTRO cTAdMABLHOCTH (MOHOTORHOCTH) CAOMEHMHA).

5. Beam a=8F u ¢ - moboe yneio, ro ac = be
(cBoficTBO cTAa0UMLAOCTH {MOHOTOHHOCTH) YMHOMEHHT).

Ecnu ofe uacTn MCTHHHOTO papeHCTBa YMHOMHTE Ha OJHO H TO
JKe He HYJIeBOoe HHCI0, TO MOMYVUHNTCA HCTHHHOE PaBeHCTBO. Amna-
JIOTMYHHEMH CBOACTBAMHE oﬁna,n;am'r H &HI‘BGP&H“I@CRI’IB PaBEeHCTBA.



8 Jlunmelisrie ypapHeHEa

Ipaxmuxym 1

Pemure ypasuenus:

1. 3x+2=0.
Hpumenas croificTRa mpeofpazoRaHUA aireCpamvecKHX
BRIPAKEHUH, TONYUHTM
3x+2=0 {(BeiuTeM 2 naum npubasum -2) ;

(Bx+2)-2=-2; 3x+2-2=-2;

3x=-2 (ymBOMUM Ha -;-) ;

Eerecrserto, B JanbHellileM MLl He OyJeM DACIHHCHIBATD
CTOND MoApobHo, nojaaras (IIo YMOJNYAHWIO), KaKiie ceolicTRa
M KaKk Mbl OyleM HCHOOJL30OBATL AJIA DeIeHYs YPABHEHH.

2. 2(x—~3):x+1 .
2x - 6=x+1 (mepeHeceM HeWSBECTHBIC B ONHY CTOPOHY, a4 9HC-
Ja — cBODOOHBIE YJEHEI — B APYTVI0 ¢ HPOTHBOLIOJIOMCHBIM I
spakamu). IMonyuum x=7.

Orsetr: x=7.
3. 3(2—-x)—2(2x+1)=3.
(1e sabyrmem, 4TO —(a-i-b):—a-b);

6-3x—dx—2=3; ~Tx+d=3; d-3=Tx; 1=7x ; x=%.

1
OrBerT: x=?.

4. S(x-—2)-—3(x—2)=x—l (1e 3abyzmem, 4TO m(a—b)=—a+b);
S5x-10-3x+6=x-1; 5x-3x—x=-1+4; x=3.

OrseTr: x=3.
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5.

S(@x+1)-2(2-3x)=x |6.

Yrobel 60 Tpoille, IPUBEAEM ypPasBHeHUE K BUAY TOJBKO
¢ nensiMu Kobdurnuesramu. [na 91oro yMHEOKUM 06€ YACTH
ypaBHeHMa Ha oliuit BHaMeHATeNb AJS YUCIOBBIX apobeil.

6--;-(2x+l)-6.%(2—3x):6-x; 2(2x+1)-3(2-3x) =6x;
Ax+2-6+9x=6x; 13x—6x=4; Tx=4; x:;_}_

4
Orser: x:;.

4(xw3)+5(x+2)=10; 4x—1245x+10=10; 9x=12; =x=

i | =
.

1
OrBerT: x=1§.

. 3(2x—1)-2(x+l)=4x;
3 2

6x—1-2x-1=4x.
3pecs -2=0, HO 9TO PABEHCTBO JIOMKHOE I He BABHCHT OT
SHaYeHUsT x. OJTO BHAUMT, YTO YPaBHEHWEe He HMeeT pelle-

HKA, UHOTHA HTO 3aHCHBAIOT Tak: x€ & (& — 3HAK IYCTOrO
MHOMECTBA, T. €. HE CONeDIRAINer0 HH OHOTO 2JeMeHTa).

OTBer: KopHell Her.

1 o1 .
-—2(3+§x)+3(2—§x)+2x—0,
—6-x+6-~x+2x=0,

3,1[90]:» 0=0 s HO DTO ACTHUHHGE PABEHCTBO HE3ABHUCHMO OT
SHavueH®HE x, 3HAYUHT apo0oe 3HaYeHWE X— ECTh pelie-

HHe (MHOTIa 3a0HCBIBAIOT TAK: Ve R — pemenne, rpe
¥ — CcHMBOJ, 0003HAYAKWIIHH JIc00e UHUCHC UNH (—oo‘,oo) .
T. €. X— IPUHARIEIKNT BCeH YHMCIOBOW OCH, €-- CHMBOX
IPMHATAEKEOCTH).

Orger: (-oom),
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JImHelHble YypaBHEHUA

Tperupoeounan paboma 1

Pemnre ypasHeHENA:

1. 2(x-3)+3(3-2x)-4(3x-2)=5(4-5x).

34+4x  2x+7
X =2
2. 5 3 .
3—x  T-2x
. —= =4,
3 > 3

(2x-l)2 _ 3(6+x) _ ll
3 4 20

3(3x+)—4  2(2x43)+6 _
5 3

4.

(5x-1)-12-3,2  13-(2+3x)-4,2
3 4 -

3
7. 2,3(4x+0,2)—-1?(0,3—2x)=1.

2.6 3x-32 |21 27{ 2 21210
2 1

8. - =
1,2 0,7

1.



Tperupopouras pabora 1

11

Pewenue mpenuposounoi pabomui 1

Peinure ypaBHenmns:

1.

2(x-3)+3(3-2x)~4(3x-2)=5(4-5x);
2x—6+9-6x—12x +8=20-25x
25x-16x=20—11; Ox=9; x=1I.
Orper: x=1.

3+x_2x+7:2 LG _(a+b)=—a-b
2 3

3(3+x)-2(2x+7)=2-6;
O043x—4x—-14=12; —x-5=12; x=-17.

OrBer: x=-17.

3-x 7-2x

2 3
3(3—x)—~2(7—2x)=4-6; 9-3x-14+4x=24; x=29.

=4 i-ﬁ —(a-b)=—a+b

OrBer: x=29,

(2x-1)-2 3(6+x) .1 3
R _1~2-|-12; 4-2(2x—l)—3-3(6+x)=-2—-12;

16x—8-54-9x=18;
B 80 3
7.”6—18'{'62; Tx=80; x=7; lel;-

QOreer: x:,”%-

3(3x+1)-4 _ 2(2x43)+6
5 3

9(3x+1)~12-10(2x+3)-6-5=60;

27x+9-12-20x-30-30=60; 7x=60-+60+3; 7x=123;

23
17 N x—l?—

=4 |15



12 JInueiinble ypaBHeHEHA

(5x-1)1,2-32 _ 13(2+3x)-4,2
3 4
4,8(5x-1)-12,8-3,9(2+3x) +12,6 =12;
24x-4,8-0,2-7,8-11,7x=12; 12,3x=12+12,8;

6. =1 |12

24.8 248 2

:2 . = = e =2—-.

12,3x=24,8; x 23 x=2os ¥=200
2
: =2—
OrpeT: x 3

7. 2,3(4x+0,2)m13(0,3—2x)=1;

2.3-4x+2,3- 02—2% B e=1;

9.2x +0 46-—+3§x-1, 9,2x+2?x=1—-0,46+%.

Tlepesesiem Bce apobu B OBBIKHOBEHHELIE.

(9 +28 ] Nl 37430 543,
100 7 35 100 7

5474300 123542 378+300

12—x=-7' =
35 1007 a5 700
_ 678 35 339 | 339
X = y X = +
T 700 4227 20-211 4220
339

OrBer: x=4220.

26(3x-31}-21  27(24-21x)-1
8. - - =10,
12 0.7

3pecy, uTOGH OGNEIATE BEIYUCICHNA, TOCTYIINM TaK:
YMHOMHUM YUCINTENb W ZHAMEHATENb KaJIol xpobn Ha 10.

t0(26(3x-33)-21] 10({27{24-2.12)-1)
10-1.2 B 10-0,7

26(3x-3,5)-21 27(2,25-2,1x)~10
12 7

=10,

=10;
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78x-91-21  50,75-56,7x ~10:
12 7
93-56_S0TS567x 1o |.42
6 7
7(39x—56)—6(50,75-56,7x) = 420 ;
273x-392-304,5+340,2x = 420;  613,2x=1116,5;
11165 i 719

X=—"— X .
6132 ° 876

719

pox=lo,
OrBerT v

Kak BuauTe, BRIYHUCACHNA TPeGYIOT TOUHOCTM, YBEPEHHOCTH,
aKkypaTHocTH. 1, rnaBHOE, He MaHWKOBATH M3-38 OONLITHX
UHCeS, AYUIte ele pas [POBEPUTh BHIYHUCHSHHA.



14 JIHHeHHBIe YpAaBHeEHA

JInueiiHble YypaBHeHNA ¢ OJHMM HEH3BECTHBLIM
A OPHBOAAINNECA K HHM

Hpaxmurxym 2

I+2x _
x—1

1. 4,

OueBUHO, YTO TAKCE YpaBHEeHMEe OIDefesieHO He BCerda.
HeficteuTenpHo, npu x=1 sHameHaTen s ofpaliaeTcsa B
HEYNb, a KefleHUWe Ha HOAH He oNpefeseHO (3TO OPHENHON-
aJIbHad KauyeCTBeHHAA HeolpelAeeHHOCTs, CBA3AHHAN

5
¢ HeBOSMOMHOCTEIO COTIOCTABRHTDL, HAIIPHMED, ,I{pOﬁIfI —

0
KOHEpPeTHOe 9ACT0)

Onpenenenue 7. Bce 3navenua HeuzsecmHoz0, npu KOMOo-
PoiX ypasHenue onpederenc, 06pasyion o0iaACMs HA YUCAO-
601 ocu, HA3bL8aeMmyI0 06aaCMbI0 onpedenenua YypasHeHus.

3anHCEIBARTCH 9TO TAK: D(Y): aboe x#1,
WHOIA IAHCKIBAKT B BHE HepaseHeTR x <! wwiIM x>1, unn
B BIJe HHTOPRAJIOB (—w;l)u(l;oo) , MIe \J— 3HaK obbeIHeHENs,

Ha a3bIKe TeopHMH MHOMECTE MOMKHO chopMyAHNpPORaATE TO
TAK: MHOMKECTBOQ BCeX 3HAUeHH! HeH3BeCTHOIC X, IPH KO-
TOPEIX YpaBHeHHe oNpelelleHo, HABLIBATCHA 00JIACTHIO
onpeflejleHNA YPAaBHEHUH.
D(¥)=(—x;1)w(L;0) , rae L — BHAK 06BeSMHEHNS.
WUrak, nyers x #1, Torna Apobro-paliioHalbLHOE

3+2x
ypasieHue - —-= 4 mpeoGpasyerca K 3+ 2x= 4(x - 1) .

x—
34+2x=4x—-4; Ax—2x=3+4;
2x=7; x=3,5,
%9471 {3,5} {(MHEOKECTRO, COCTONAIIee U3 ONHOTO IJIeMeHTa).
Oreer: {3,5.
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g 223y D(V): x+2%0; x#-2
3(x+2)

4x—2(3—x)=3(x+2) :

dx—-6+2x=3x+6;

6x—3x=6+6;
Bx=12; x=4.

Ouermpgao 42 -2, T.e. KOpeHL IIPUHAANEKUT OOIACTH
OIpeneieHNs, SAIIACLIBAIOT 3T0 TAK 4¢ D(Y) .
OrBeT: x=4,

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

3(x-2)-2(x+2)
Briacaum, mpu Kakux x yYpaBHeHHe onpejeiseHo. Haa
9TOTO TIPHPARHACM SHAMeHaTeNb K HYAW H HailixeMm
3Ha4YeHMWe Xx, NMPH KOTOPpOM 3T0O BEPHO.

3(x-2)-2(x+2)=0;
Ix—6-2x-4=0; x=10,
suaunr D(V): x=10;

2(2x -1} +3(4-2x)=3(3(x~2)~2(x+2));
4x-2+12-6x=3(3x~6-2x-4);
~2x +10=3(x—10);
~2x+10=3x-30;

Sx=40;

x=8;

x=8e D(V).

OrBeT: x=8.

3(3x+1)-4(5x+1)
T 2{2x-1)+5(0,2-3x)

Ipempe, uem pernarsh ypasHenue u BbiaAcHaTE D(V),
mpeofpasyeM YHUCIMTEIb ¥ SHAMEHATENb.
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Jlpnednpie ypasneHua

5.

9x+3-20x—4

Ax-2+41-15x

—11x-1 1
=1 D(¥V): -llx-1%0, T.e. xs-—.

—-11x-1 11

Cogpamjas apobs, uMeem 1=1 — mermHAa.

BrauuT moboe sHpaveHue x, IPUHAAJIeKamee obmacTa

onpefencHUs — eCTh PelleHue,

1
OrBer: x#-—— HIM —oo;—»i v —»l;oo .
11 il 11
4x-2(5+2x)
03(2+04x)+1
Ilocne npecOpazoBaHNA TOIYIUM:
dx—10~4x _
0,6+0,12x+1
~10 -0
1,6+0,12x

OuespHO, YTO PeEIIeHUs HeT, TaK Kak —10=0.

Oreer: .

2x+3(4x—7)

" Aox-3)-3(3-2x)

2x+12x-21 _
4x—6-9+6x

;
i“x_"z_‘=2; D(V): 10x—15%0; x#15.
Ox—13

rorga t4x—-21=20x-30;

30-21=20x-14x;

O0=6x:

x=1,5¢D(V}.

Orper: J.
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Tpenuposoinan paboma 2
Pemrure ypapneHna:

1. Sx-1 _ 2x—1
g 6

=2,

2(2x-1)-1  3-5(3x+1) _ 3
4 6

3. ~0,3(1-2x)+2,1(x=3)=0,6(x+4)+0,4(2-x).
4. 5x-(3x—(6x~2))=-10.
5. 2(2x-1)-3(4-3x)=2-4(2x+3).

6. 0,4(3-2x)-0,3(2x-1)=3-2(3x+1).

7 (2x-1)-0,3-5 <=2,
[4x+2)-0,6—-0,7(7x—~7—)
4(x+1)-2(7+2x)

8 ————=
0,3(2,4+0,4x)+1

9. 3(3x+2)-4(5x—4) 1.

2(2x—3)—3[5x—9§]

2(x~2)+3(4x—15) _
10. 2(2x-7)~3(7-2x) =2




18 JInHe#IHEIE VDABHEHUS

Pewenue mpenuposounoi pabomur 2

Perinre ypapaesnsa:
S5x—1 2x-1

9 6
2(5x—1)—3(2x—1)=2-18;

10x-2-6x+3=36;

2 |18

Adx+1=36;
dx=35;

35. __o3
xuj, xh84

OTrser: x=8%.

2(2x-1)-t _ 3-5(3x+1) _ 3 |z
4 6

3(2(2x-1)-1)-2{3-5(3x +1)) =36;
6(2x—-1)-3-6+10(3x+1)=36;
12x-6-9+30x+10=36;

42x=41;
41
Xx=—,
42
OCrzer: x:f‘—l.
42

3. =0,3(1-2x)+2,1(x-3)=0,6(x+4)+0,4(2-x); |-10
-3(1-2x)+21(x—3)=6{x+4)+4(2-x) ;
—34+6x+21x—63=6x+24+8-4x;
21x+4x=32+66;
25x=98;

25 25
23

OrgeT: x=3-.
25



Tpenuposoynaa pabora 2

19

4. 5x—(3x—(6x-2})=-10;
5x~—3x+(6x~2)=—10;
Zx+6x-2=-10; 8x=-8; =x=-1.
Orper: x=-1.

5. 2(2x-1)-3(4-3x)}=2-4(2x+3).

4x-2-12+9x=2-8x—-12;
13x+8x=2+2;

4
21x—4, x—a.

4
Orper: x=—m,

21

6. 0,4(3-2x)-0,3(2x-1)=3-2(3x+1); |10
4(3-2x)-3(2x-1)=30-20(3x +1);
12-8x—6x +3=30-60x~20;
60x—14x=10-15; 46x=-5;

I
46"
0O ToX= _2
TBET: %
2x-1)-0,3-5
7. ( u ) - N =2 M
(4x+2)-0,6—0,7(7x—3j
0,6x-0,3-5
2,4x+1,2-4.9x+01 '
0,6x-53
2 » — 2; D y : _ ;
1,3-2,5x (¥): 1,3-2,5x20
0,6x~53=2,6-5x; 5x+0,6x=2,6+53;
23
5,6x=7,9; x:% ; x=1ZeD(y).

OrBeT: le—zz.
56

13
Xt —.
25



20 JInHe#iuble ypaBHeHHSA

4(x+ 1}-2(7+2x) B

. =0,

8 0,3(2,4+4x)+1 ’
Ay +4—-14—4x =10
— T =0 et n= o -10=0,
0,72 +12x+1 LT+ 12x » HS

Orser: & (pemieHusa HeT).

9 3(3x+2)-4(5x-4) -1
2(2;:—3)—3[5;:—9%]
9x+6-20x+16
4x-6+28-15x '
y2)

~11x+22 !
=13 D t 1lx+2220; xxr—; x=2.
~11x+22 ) ’ 1’
Ilocne coxpauieHusa moayduMm 1=]-— HCTHHA.

SrauuT modoe xeD(.V]— peuienue.

OrmeT: x#2, amm (—0,2)U(2;00).

2(x-2)+3(4x-15)
2(2x-7)-3(7-2x)

10.

2x~4+12x-45
2(2x-7)43(2x-7) 77

W ® 22, D(Y): 2x-7#0; x#3,5;
5(2x-7) :

0x-7) _

5(2x-7)

ITocne coxpamesud; %: 2 — JOMH.

OrserT: I,



TIposepounan pabora 1
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Hposepounan paboma 1

Permre ypasuerus:

1. 5{x+3)-4(3-2x)}+3(4-5x}=2(4x-5).

g M 2.4
4 3

3. 1_—_{_2(2»1»]):1_1_.
4 5 4

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

2(2x-1}-3  3-2x _

5.
3 2

6. 3,2(3x+0,3)-22(0,2-3x) = 1.

42-03(5x+1) 3,2-12(2-3x) -1
3 4 -

1,5-18(2x-1) 0,4-15(3+4x) _

5.
0.6 1.8

9. 3x—(4x—3(2x-1))=—14.
10. -0,5(2x+3)+0,1(x~3)=0,4(1-2x)-3.

- (-1)od=3 .
(5x+3)0,7-06(6x-1]

3x+1-2(4-3x) L
12. 6(2x—1)-7(3x—2)-1 a




22 JInHelHbie ypABHeHUA

YpaBHeHHNS, NPHBOAANMMECH K JUHEHHBIM
Hpaxmuxym 3

YpaBHEeHVE I BHEUIHeMY BHIY MOMET BBITJIAJETh Kax ypas-
HeHEle, He ABAMIOIIeeCH JIMHeHHKIM (T. €. CTEIIEHH BHIILE
epBoit), HO Iocje 1peodpasoBaHul NPUHNMAaeT CTAHAAPT-
HLIA BHj JHHEHHOTO YpABHEHHA.

1. (3x-1)(2x+3)-(4-x)(3-6x)=2;

BocnonnsoBaRIuce IIpaBHJIaAMH IIepEMHOM{EeHHA MHOIO-
qIeHa Ha MHOTOUJIEeH, IIOJIVHUNM:

6x* —2x+9x-3—(12-3x - 24x + 6x7 ) =2;

6x2 +7x—3—-6x> +27x—12=2;

34x=17; :c=l.

td | — o

OrBeT: x=

2. (6x-1) —4(3x+2)(3x-2)=-7.

PasyMeercd, 3mech BayKHO SHATH OCHOBHEIE (POPMYJIBI
COKPAILEHHOrO VMHOMKERNA:

(a~b)2 =g’ —2ab+bh%;
(a+ b)(af—b):ar2 —b,

TOTHA
36x° —12x+l—4(9x2 ~4) =-7; 36x* —12x+1-36x% +16=-7
—12x=-24; x=2,

OrBer: x=2.

3. 4y’ —(2y+1) =12;
4y2-(4y2+4y+1)=12; 4y* —4y* —4y-1=12;

13 1
—Ay=13; y=--s; p=-3o.

OTrgperT: y=*3~i-.
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4. (5)4:+6)2 (x-3)—(5x+ 1)2 (x—1)=28;
(255" + 60x +36)(x ~3) - (25x” +10x +1)(x ~1) = 28;
255 +60x” +36x 75" 180x—108~(25% +10x" +x— 25" ~10x—1)=28;
25x° —15x% —144x-108 - 252" +15x% +9x+1=28;

-135x=28+107;
—135x=135; x=-1.
OrBer: x=-1.

5. 2(3(—2)(1(2 +2x+4)—3(x3 +2x~])=-—x3 +3.
HamomueuM, uro g° —b* = (a—b)(a2 +ab+bz) ;
2(x3—8)—3x3—6x+3=—x3+3;

2x° —16-3x* —6x+3=-x"+3;
—6x—-13=3; —6x=16;
16, 8

X=——4 e

6 3

2
OTrBerT: x=-2§.

2 2 1 3
6. 9x3—3(.x +2§x~1§)~9(x—1) = (3x +1)(8x=3).
HanomeuM, yto (a—b)3 =a® —3a%b+3ab? b .
9.\:3—3.\:3—3-%x+3-%-9(x3—3x2+3x—l)=24x2+8x—9x—3;

9x® —3x® —8x+4-9x* +27x* —27x+9=24x> —x-3;

—35x4+x=-3-13;
—34x=-16;
16
X=a1
34
_8
7
8

OrBEeT: X=-—.
17



24 Juneiinpie ypasHeHUA

7. (x+3) —(x+1)(x=2)(x+3)=7(x+1)(x-1).
HarnoMHHM, 4TO (a+b)3 =&’ +3a*b+3ab> + b .
¥ 43x7 343530430 —(x+1) (¥ - 2x+ 32 —6)=7(x* ~1);
#4927 + 272+ 27— (x+1)(x* + x-6) = 7{x* ~1);
X492+ 272427 - (¥ + 57 - 6x+ 47 +x-6)=7(x*-1);
X +9x% +27x+27-x" = 2%  +5x4+6=Tx" -7
40 5

X=-=,

Wx=-7-33; 32x=-40; x=-——;
32 4

Orrer: x=-1,25,

8. 3(4x-3)(x+2)(1-2x)-4(3x—4)(2-x)(2x + 1) =
=43(2x-3)(2 - x).
3(4x-3){x+2-24" ~4x)—4(3x - 4)(4x 25’ +2-x}=
= 43(4x-6-2x" +3x);
3(4x-3)(-2x" -3 +2) - 4(3x - 4)( 24 +3x+2) = 43(-2¢ + 7x-6);
3(~8x* —12x + 8x + 6x? + 9x ~6) - 4(3x —4)(-2x* +3x + 2) =
=-86x” +301x - 258;
3(-8 -6+ +17x=6)~4{—6x" + 9x" + 6x + 8x” —12x—8) =
=-86x” +301x-258;
~24x* —18x% +51x— 18+ 24x° —68x” +24x 432 =
= -86x7 +301x—258;
75x+14=301x - 258 ;

301x—-75x=258+14; 226x=272;
272,46

=3 x=l—.
226" 226

23
OrBeT: x=1—.
113
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Tpenuposownas paboma 3

Peinmure ypaBHeHnms:

1. 0,5(3x-4)—3x=2+0,4(2—x)+1,9x.

2. 0,03x+0,07: (1—+?0-—240) 0.

3. [Qﬂl—zﬂJ + = 3 =0.
30 12 35 42

4. (4-3x)(3x+2)-2(3 - x)(4+x)+7x" =3.
5. 2x% —(2x-5)(x=1)=9.

6. 9x* —(3x-1)° =6.

7. (13y-2)° -(12y-5) ~(5y+4)’ =19.

8. (6x-1)"(x—2)-(6x-5) (x+1)=33-60x>.
9. (y+5)(y* -5y+25)-y(y* -4)=25.

10. 4(3x+ 4)(x+ 2)(1 - Zx) —3(4x + 3)(2 — x)(l + 2x) =
= -—«{13(2x+3)(x+ 2)-12.

n {3;:-1)3+E4x+3)2 _
(5x+2)" -4

(2x0)(3x+2) - 2(x-2)" _
Ax+2)(x-2)-10

12,



26 JInHe#HEle YDARHEHM S

Pewenue mpenupoeounoit pabomur 3

Peniure ypaRHeHHA:

1. 0,5(3x—4)-3x=2+0,4(2-x)+19x; |-10
5(3x—4]—30x:20+4(2rx)+]9x;
15%x-20-30x=20+8—4x+19x;

—30x=28+20; x=-~4§; x:—ﬁ; x=-1,6.
30 5
OrBer: x=-1,6.
E l4 |
2. 0,03x+0,07:[l-7—-+-7—-—22—~]———0; 100
24 30 40
35+28 27
3x+?:(l - )= 3 24=2.2.2.3
2:2:2:3-5 22235 30=2.3.5
b= 0 40=2.2.2.5
_( %_lﬁ) HAMMeHBINuil obminii
7 3HAMEHATENL PaBeH
3X+“‘—HT_EJ—=0; 2.2.2.3.5
”( 120
7120 7-3-4-10 B _lo 1
3x P =0; 3 WIRL 3x=10; x—3, x=3
Orser: x=3-
3. (%-H:—;—Zg—;)x—ké-:o; 30=2.3.5
i 12=2-2-3
(]14-291-95‘11_2 3012 Y 3, 35=5.7
22:357 22357 43 HaHMeHBIIUI obujui
_( 372 791y, 3. SHAMEHATeNE: paBeH
o0 Ko)"“?{z" 2:2-3-5-7
1 __3__ 4203 —1n.a. _
Ex_ztz’ x-—42 ;o x=10-3; x=30.

OrBeT: x=30.
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4. (4-3x)(3x+2)-2(3-x)(4+ x)+ x> =3;
12x-9x% + 8- 6x~2(3—-x)(4+x}+7x" =3;
—9x +6x+8+2x" +2x 24+ Tx* =3;

19

8x=19; x=_0: x=23.
8 8

OrBerT: x=23.
8
5. 2x* —(2x-5)(x~1)=9;

2% -2x* +7x-5=9; Tx=14: x
Oreer: x=2.

2.

I

6. 9x* —(3x—1)" =6
9x* —(9x" ~6x+1)=6; 9x* ~9x* +6x-1=6;

Orser: x=1-.

7. (13y-2)’ —(12y-5) —(Sy+4) =19;
(169)% — 52y + 4)~(144y ~120y+25) - (25y + 40y +16)=19;
169y =52y +4—144y% +120y —25-25y° — 40y —16=19;
28y=19+37; 28y=56; y=2.
OrseT: y=2.

8. (6x-1) (x=2)-(6x—5)"(x+1)=33-60x;
(36x ~12x+1)(x—2) ~ (363" ~ 60x +25) (x + 1) =33~ 60x;
(36 ~12% +x~T2x +24r=2) (36 ~60:7 425436+ ~60x-+25)=33-60" ;
36x° —84x” +25x—2~36x" +24x +35x-25=33-60x";

—60x> +60x—60+60x"=0; 60x—60=0; x=1.
Orper: x=1.
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JlaHe#HEIe YpaBHEHUA

9.

10.

(y+5)(»* =5y +25)-y(»* —4)=25;
¥ +125-9° +4y=25;
4y=-100;
=-25.
Orser: y=l—25.

4(3x+4)(x +2)(1 - 2x) = 3(4x +3)(2— %) (1+ 2x) =
=—43(2x+3)(x+2) - 12.
I(3x+4)(x+2)(1-2x) = (Bx+4){x +2- 2" — 4x) =
=(3x+4) (—sz —3x+2) =
=—6x" —8x* —9x° —12x+6x+8=—6x" —17x* —6x+8;
6) (4x+3)(2—x)(1+2x)=(4x+3){2—x+4x-2x") =
=(dx+3)(-2x" + 3x+2) = -8x* ~ 627 + 1257 + 9x +8x+ 6=
=-8x +6x* +17x +6;
B) (2x+3)(x+2)=2x" +3x+4x+6=2x"+Tx+6.
Toraa ypaBaenue MpuEMET BUJ
4(~6x" ~17x" — 6x+8) - 3(~8x* + 63 +17x+6)=
=—43{2% + Tx +6)~12;
—24x% —68x” —24x+ 32+ 24x —18x" -51x—18 =

=—86x* —301x~258-12;

301x—75x=-270~14; 226x=-284;
e
226 13

29

OrBerT: x=—]—.
113
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29

11,

12,

Bx-1)’ + (4x43)" : 2 :
(5x+2) -4 =1 D(y): (5x+2) —4%0;

0x” ~6x+1+16x" +24x+9 _
25x +20x+ 4~ 4

1;

25x%% +18x+ 10 _1:
25x% +20x ’

25x7 +18x+10=25x2 +20x; 2x=10; x=5.
IIposepumM npuHEagmexuocTs 5€D(V) - 7
OBosHaduM y(x) = (Sx + 2)2 —4, BLIYHCIHM:
¥(5)=(5-5+2) ~4=27" -4%0. Buawur 5eD(V).
OreBeT: x=35.
(2x-D)(3x+2) - 2(x-2)" _ )
Ae2) (D)0 =2. D(V): 2(x+2)(x-2)-10=0.
6x° +x~2-2x" +8x-8 _
2x%—8-10
4x° +9x-10
2x* 18
4x> +9x—10=4x" -36;
O0x=-26;

26
9

2, ZHAYNT D(V): ¥ ~920;

X

7

x=
HOyers y(x)=x*-9.

26\ _f 26V 676
y(——)m( 9) 9= a1 9#0,



30 Jumelinsie ypasHedus

Hposepounasa paboma 2
Pemure ypaBHeHHA:

1. 4(2x-3)-3(2x+1)+2(3x+1)=—1.

2(x+2)~3(x1) _

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

2.

1L4(x-1)+1,2(3-x) _2
21{x+2)-0,7(x=3)

4. (2x-3)(5x+1)=5x(2x+3)+16x=3.
5. 4x* —(x-2)(4x+3}=16.

(4x-1){x+2}-(2x+1)(2x—1)-4{x~1)

2x%-(2x+1){x-2) =1

7. (12x-5) —(8x+1)’ —(7-10x)(3-8x)=78.

(13x—1)* - (12x+3)?
(4x+5)~41(x=1)(x+1)

9. (5x-1)" (x+1)-(6-5x)* (x+3) =28.

10. (x~1){x+2)(3-2x)-2(x+1}{x-2)(3—x) =(7x-1)(1-x).
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IIpaxmuxym 4

Pacemorpum ypasneHus:

3 t 28
1, —+— .
-x Hx 1-x
BHemnme oMo BEIMVIAONT KaK BHO HEJWHENHOE, HO HOCTE
npeolpasoBaANA YpABHEeHMe NPHURBOAUTCA K YPABHEHHIO TIEDBOH
CTEeTeHT.
Jlna pelleHuA ypaBHeHHA HeOBXOTHMO NEpPEeHECTH Bee

ApobH B OOHY CTOPOHY, HaliTu ofluni sHaMeHATENbL M T. X.

P i 28 3(L+x)+1-x-28 2x-24
—t———=0; =0 =0
1-x  lx (1-x)(l+x) {1-x)(1+x) (1-x){1+x)
HanmoMHEM, 4TO Apofh PABHA HYJI0, TOIBKO €CIIH
YHCAUTEN: PABEH HYJIO, & 3HAMEHATEJ:L HeT.

2x-24=10 i x=12 i
T e (I—x)(]+x);ﬁ0’ (1—12)(1+12)¢0—1~lcmna’ x=ie

x#1

Moo uyrs muave: D(y): (1-x){1+x)=0;, = { T
x —

Orser: x=12.

o 2,3 3
Ca o x2 0 (x)(x-2)
x4 2k .\ 3= =2y 3 .
0 x=2 T {x+D)(x-2)’
(xﬂ2)(x+2)+3(x+1)—(x—2)[x+l)—3 -0 - 443x+3—xP4x+2-3 =0
{x+1)(x-2) T (x+1){x-2) R
1
4x-2 . {4x_2=0 . sz
(x+1)(x-2) (x+1)(x—2);t0’ (%+])(-%—2)¢O~HCTHH3.
OTBET:x=l.

2



32 Jrae#inrle yPoBHEHUH

1 1-2
3. zy -t y2=
y=9 y+3y 6y+2y

PR oo 2o 2(3)4(-20)(0m3)

) y(y+3)*2y(s+y) O )
2y —2y+6+y—2y -3+6y ., 543 _
2y(343)(3-3) 7 2{»3)(»-3)

5y+3=0 . {y 0,6
W(p+3)(y-3)=0" |{2(-0,6)(~0,6+3)(-0,6-3) =0 —ncruna.

Orser: y=-0,6. .
1 1-x 6—x
e e
4. 2-x x-2  3x°-12
HQ2ex) _lex  6ex 1-2+x~ lx 6% _,.
25 22 3(x2)(x-2) =2 3(x+2)(x2)

Jxd a6 g E6x g,
=2 x-2 3(x+2)(x—2) ’ 3(x+2)(x~2)_

6—-x=0 o lx 6
{3(x+2)(x—2)¢0 ’ {3(6+2)(6—2)¢0—Hcmna.
x=6.

Orser: x=6.

1 1 1 1

x+2  x+d  x+#l  x+3

x+4-(x+2) x+3—(x+1) 2 = 2 .
(x+2)(x+4) (x+1)(x+3) (x+2)(x+4)  (xH1){(x+3) >

(x> 4+ 6x+8=x>+4x+3
(x+2){x+4)={(x+1)(x+3) {x+220
(x+2)(x+4)=0 34x+420 ;

(x+1)(x+3)=0 x+1#0
Lx~|—3:'30




TipaxTuryN 4

33

12 R
6.5*_1__; D(Y). 5 x;ﬁo,
1 2, x 2 4 _ . Ay )
G170 S 7 Tx=2(5x-1); Tx=10x-2;
3x=2; x=2.
3
2
IIposepum EED(Y) WA HET:
5—%;&0; 5~%¢0; 3,50 — weTyHAa.
3
OrBer: x=~2—.
3
7- xz :( X —_— ! ).I+x3'
24 2x+1 -1 xPex) x—x

X :{ Al _ flat ] x(x-1) )
(xe1)’ L()(x-1)  x(x41) (x+1)(x2—x+!) ’
2 #—x+l x(x-1)

(x+l) x(x+l)(x—l) (]+x)( —x+]) ;

¢ A
(x+1) ,{(x+l)1},47£/,/), (x%0;x%1);

x

(x+l] (x+1) x+l)

?



JuHeiinble ypaBHeHHSA

x=1.

=D _,. {x-1=0

(x+1)2 x+1=0"’

Ilpu nposepke, ecan x =1, oUH U3 3HaMeHaTe el paseH
HYNIO, 3HAYNT pellleHHd Her.

Orser: .

(6x—1 L it ) P12 12

6x  x—6x) %36 x-1 x—x*

7=03

2+l x-1 x—x

6x-1E=8  Gx+Be) 4236 12 12
x(x+6] x(x—é]

(x—ﬁ)(6x—l)+(x+6)(6x+l] ) (x+6](x—6) _ iz 12 —0:
x{(x+6)(x~6) x4l 1 x(l-xy '

(6x"-36x-x+6+6x"+36x+x+6)(x+6)(x=6) 1o 2
x(x+6)(x—6)(x2+l) -1 x(x-1) B

12%1}*679"67_12;;—12_0_ 2_wRE)_ 2R

IMMW x(x-1) T x x(x-1) *x ox ?

0=0.

0-

Kl

SnaguT VxeD(V)-— ecTh pemeHde. OcTaeTcd BLIACHUTDH

D(V}, aro yenosme TOro, 4TO 3HAMEHATEIH
He papeldbl HYJH H JeJHTeNb He paBeH HYIN0.

2 +6x#0

X-6x20 [x#0 x#0

D(V): {x*-36=0; x+6#0 , X#6
x=1#0 x—6=0 x#=—6

x(x=1)=0 (F*! !

Orper: (~w;—6)U(-60)U(0;1)u(l;6)u(6;0).



Tpeuuposoyaas pabora 4

Tpenuposounas paboma 4

PemipTe ypasEeHnd:

1. (2x-3)(5x—1)—5x(2x—3)+16x=0.
2. (3-2x)(2x+3)—(4-2x)(5+2x) =4.
3. (x+4)(x? - 4x+16)-x{x* -9)=18.
4. (6x+1) (1-x)+(5-6x) (x+1)=14.

5. 4(4-3x)(2-x)(1+2x)-3(3-4x)(2+x)(1-2x) =
=—43(2x+5)(x+2)~18.

6. 2 _17—x_,
x x-1
4 12
7. 23 —.
x-3  x+3 2x°-18
g M, 3 4___ 3
X2 x-1 (x+2)(x-1)
2x-1 8 6x
-+ =
9. 14x3=Tx  12x°=3 7(6x2—3x)'
10, 2 _q.2x_ T
" 3ex x=3 3(x=3)(x+1)
1, Lt .t 1

x+3  x+5  x+2 x+4 )

b
y _y-y 1 Y
12. 2 -3 (2 + 3 )
Y =2y+l y—lky-y ¥ -1



36 JluneliHEIe YPaBHEHES

Peutennue mpenupoeounoi pabomur 4
Pemnre YPaBHEeHHA:
1. (2x-3)(5x-1)-5x(2x-3)+16x=0.
10x* —15x—2x+3—10x* +15x + 16x=0;

14x+3=0;
__3
T
OrBerT: x:—i.
14

2. (3—2x](2x+3)—(4—2x)(5+2x)=4.
9 4x? —(20—10x+-8x—4x2)=4;

9—4x? +4x% +2x-20=4;
2x=15; x=7735,.
OrBeT: x=7,5.

8. (x+4)(x" ~4x+16)-x(x* -9)=15.

X +64—x"+9x=18;

Ox=-46;
xz—ﬁ; x=~5l.
9 9

1
OrserT: x:~5§.

4. (6x+1) (1-x)+(5-6x) (x+1)=14.
(362" +12x+1)(1-x) + (25~ 60x+36x ) (x +1) =14;

36x% +12x+1~36x" —12x% —x +25x ~60x +36x° +25—60x +36x° =14
24x+26=14; -24x=-12;



TperupoBounas pabora 4

5. 4(4-3x)(2-x)(1+2x)~3(3 - 4x)(2+x)(1-2%) =
=-43(2x +5){x+2)—18.
a) (4-3x)(2—x)(1+2x)=(4-3x)(2—x+4x-2x")=
={4-3x)(-2x +3x+2) =
=—8x +6x +12x-9x’ +8—6x=6x" —17x" + 6x +8;
0) (3—4x)(2+x)(l—2x)=(3~—4x)(2+x-4x-2x2)=
=(3-4x)(-2x* -3x+2)=
=—6x" +8x" —9x+12x° +6—8x=8x" +6x° ~17x+6;

B) (2x+5)(x+2)=2x" +5x+4x+10=2x" +9x+10.
Torpa ypaBHeHKe NPAMET BMWj:

4(6}:3 —17x% +6Jc+8)-~3(8x3 +6x° —17x+6)=
:—43(2x2+9x+10)—18;
24x° —68x> +24x +32-24x" ~18x%* +51x~18 =

=_86x> ~387x—430—18;
75x+14=-387x~448;
462x =—-462;

x=-1,

OrgeTr: x=-1.

x#0

x  x-1 xzl’

6. 217X,y D(¥): {
24(x-1)-x(17-x)

x(x-1)
24x—24—17x+ x° :x(x—l);

' +7x-24=x"—x;
8x—-24=10;

x=3e D(V).
OrBer: x=3.



38 Jureiignle ypapHeHus
7. 4,3 . 12

x~3 x+3 2x"-18

d(x+3)43(x-3) 12 4x+1243x-9 12

(x—3)(x+3) B 2(;:2—9) ’ (x—3)(x+3) - 2(x+3)(x—3) =0
Tx43 6 _qg. Tx3-6 o 7x-3 4.
(x-3)(x+3)  (x+3){x-3) 7 (x83}(x-3) 7 (a3)(x-3)

{7x-—3=0 ,
(x+3)(x—3)¢0
x=2

(2 +3)({}—3) # () — ucTHHa

7
OTrBeT: xzi.
i
x#3ET 32 gy (xer) 3
8 S ! )
{x=1)(x+3)+3(x+2)—{x+2)(x-1) _ 3 )
(x+2)(x—l) (x+2)(x-l) ’
X* x4 3x-343x+6-3"-2x+x42 _ 3 )
(x+2)(x—l) (x+2)(x—i) ’
I I P - = NP T
) o o R e Py L PO, oy e

{4x+2=0 i
(x+2)(x=1)=0

1

! = ——

x=-—5 . o 2
(x+2){x-1)=0 —-12«+2)(-—12«-1)¢0—HCTHHa.
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2x-1 + g8 6x
9. Tar—7x 123 7{65*-3x) -
g g g

.
H

7x(2x-1) * 3(45%-1) T 2ix(2e-0)

3(2a+1)(2x-1)+56x-6x(2x+1) _ 3(4x2—l)+56x—12x2~6x_

21x(2x+1)(2x-1) ’ 21x(2x+1)(2x-1)
1257 -3+56x-12x~6x ., 50x-3 —n-
20x(2x+1)(2x1) 7 2hx(2x+)(2x-1)
{SOx =3 == :—0 )
2x(2x+1)(2x-1)20 | 21x(2x +1)(2x 1) %0

x=0,06
{2] -0,06(0,12+1)(0,12 - 1) % 0 — uctuna.
x=0,06.
Orser: x=0,06.

1 _2—x _ T-x
10. ?5:: 1= x=3 3(x—3)[x+1) '
i S o SN . S
x=3 x=3  3(x-3)(x+1) B
—1-2+x T—x x=3 T—x
3 e v e
F=x \ T-x

L oy oy S S g Y o

x=7 i
{3(x+1)(x—-3)¢0 ’

x=17

{3(?-4—1)(?—3)::0 — HCTHHA.

x=7.
Orser: x=7.

]
b



40 JuHelHLIE YPABRHCHUS
x+3#0 [x#3
x+520 |x=#-5
11. LN S N D(y): : ;
x+3  x+5  x+2  x+4 x+2%0 x=-2

12,

x+420 |[x=-4

x5-(x43) _ x+4-(x+2)
(x+3)(x+3)  (x+2)(x+4)°

2 _ 2 )
(x+3)(x+5)  (x+2)(x+4) "

(x+3)}(x+5)=(x+2)(x+4);

2 +8x+15=x>+6x+8;
x=-3,5e D{V).

OrBer: x=-3,5.

y L y-yf 1,y
Y-l Y-y il
fprt ¥
4 3 T3 4 [ ! + yL ]= 0 5
(»-1)*  yrepel y-1) (1)

y oy oyt
(y_l)2 Viyel y(y+1)(y-1)

(1) () JOi) ()

vl =1 N
e g 20

G- OO0 TGmYoe)

]
b

Pay-yl o Y
G- 0+) 7 ) ()
¥ +1=0.

Pemmtenua =zer.
Oreger: yed.



Tiposepounas pabora 3 41

IIpoeepounas paboma 3

Peurwre ypasmerus:

1,

11.

12

Y 2x+2

2x—1  Tx-13
2x+1+ = .
6 4

EIC L P Ny .
5 2

(2x-1)  x(2x-3) _14025%
8 4 12 7

(J’f”%)2 . LSx(1-x) _ (x~4)(x+4)
4 9 12 )

(3x+2)(3x-2)-(3x—4)* =28.
(2x - 1)(1+2x +4x?) - 4x(227 =3) = 23.

X 4x

= - -3

X x+5

I,Sx:Z _ 3x+1 _ 3x~1 —0
9x2_1 3-9x 6x+2

3
x—2+—~i——— 134'6 =0_
2+x  x"+2x

x+3 3—x 1

(2x+3)(2x-3) (ox43? 2x-3°

7-18x 15 3
+

41 xPex+l 1-x?

-1’

2x-1 2 4xitax ) 2x
1-4x+4x>  8x-1



KBagpaTHble ypaBHEHUS

Onpenenesne 8. Ypasuenue euda ax’ +bx+c=0 (a # O)
HA3bI6AEMCA KEAOPDAMHBLM.

HaBecTHR! coepyiolive GoOpMyasl pelie .

TlpuBegeHHOe KBaApaTHOEe ypaBHEHHE x- + px+g =0

2
pemiaeTcs no GopMyae: X, =-—§i (%) -q.

KsagpaTHoe ypaBHeHMe o6Iiero BHma: ax +bhx+c=0

—bt 67— 4dac

pemaercsa no gopmyne: x, = -

KBagpaTHoe ypasHehHe ¢ UeTHLIM KodhdP@iimeHTOM
IpH HEMSBeCTHOM NePBOH cremenym ax- +2kx+c=0

-k i\sz—ac

pemaetca mo dopmyne: x ., =
N a

INDpumeuanmue. JlroGbie KBAAPATHEE YPABHEHUSA MOJXHO pe-
maTh 1o olnielt hopMmyre, HO WHOrZA PANMOHANLHEE HCIIONBIO~
BATH anropuT™Mel Gopmyn A mau C.



Hpaxraxyn 5 43

Ipakmukym 5

1. ¥ +4x-12=0.
Henoawsyem dopmyny A.

5y =24 (=2 ~(-12) =24 A+ 12 =244

rime p=4

Kl

g=—12

x=2 y W x,=2; Xy=-6.
x=-6

Orser: x=2; x, =6, uan {2;—6} (MHOXECTRO, cogep-
JKanlee ZBa SJIeMeHTa).

2. 3x2 -5x+2=0.
Henoassyem dopmyny B.

a=3
L _SE25-432  sul s
1.2 2.3 6 b I&e =-5;
c=2
x=1
5 WM X =15 x, ==
x=-
3
OrBerT {l;-]
3. 5x*+8x+3=0.
Hcnoanayem dopmyay C.
a=>5
—4£,J16-5-3 —-4+1
X2 = = , THe [k=4;
v 5 5
c=3
xI*—i; X, =—1

Oreen: {—1;—%} .
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KeagpaTHbIE YpaABHeHHA

Tpernuposournble KApMOLKY 3a0AHUU HA DEULERUE
npocmelimiux Keadpamnovix ypasnenui

(c omaeemamu)

Kapmouxa 1

1. 2x* —x—1=0.

2. 5x+x—-4=0.

3. 20x* +x—-1=0.

4, 8x* +10x+3=0.

5. 6x° +7x-2=0.

6. 47 +7x-2=0.

7.7 +11lx+4=0.

8, -5x*+8x-3=0.

9. 2x*+9x-5=0.

10. 83 +2x-1=0.

|-

[ [P

bt | —

|
—
W
et St St

p)w

-
[P ]
i,

Kapmouxa 2

1.

10.

4x* +x-5=0.

12x% ~13x+1=0.

S+4x~x"=0.

5% +2x-3=0.

8x* -10x+3=0.

2x*+7x-6=0,

24x* +5x~1=0.

4x* +x-3=0.

357 +8x-5=0.

5x2 —11x+2=0.

)

| —
g

| =

—_— —_— — ., ,-..ai-..-., r—— r—— ——n,
et | —
-
& f—



Kaproyky ma pelicHHe NPOCTENIIHX KBAZDATHBIX YDABHEHUMH

45

Kapmoirae 3

_3.
4

1. 8x° +6x+9=0. {
2. 28x% +13x—6=0. {3;-3}
77 4
I 5
8. 122 +23x+5=0. { _,__}
47 3
4. 6x* -17x+5=0 {21
' T 17203
5. 215’ -22x-8=0. {—ﬂ,l—]
6. 9x° —6x—§=0. [__,1_]
7. 2x° +x-3=0 {
8. 5x* -26x+5=0. {5 —}
9. 5x> ~Bx—4=0 {2,_§}
10. 21x% + dx—1=0 1_

Kapmoura 4

2 —_— — i'_ 1
1. 8x" +14x-15=0. [ ; 2;}
. —8x x+21=0. YRS

3. 5x° +17x+6=0. {_%;4}

: _o. (1.3
4. 12x* -23x+5=0. {4,3}
2 1
5. 6x>~13x—-28=0. [ 13,3..}
6. 15x% ~14x~8=0. {11;_3}
3 5

7. 3x* +2x~5=0.
8. 8x*-6x+1=0.
9. 4x* +4x-3=0. {

10. 2247 —9x—1=0. {l;_i]
2 11
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KBagpaTHBle ypaBHeHHS

IIposepounsie xapmoyxu 3adanui na pewenue
npocmeiuiux Keadpamuvix ypaskenuu

Kapmoura 1

8x? ~2x-3=0.
6x> +5x-6=0.
—6x* +19x+7=0.
10x* ~7x+1=0.
—4x* —6x+18=0.
~15x* +23x~4=0.
2% +x-10=0.
12x? +5x-3=0.
18x2—21x+5=0.
. 6x2 ~13x~8=0.

.

© e NS sk w N

-t
<&

Kapmouxa 2

6x* —5x-6=0.
12x? +7x+1=0.
. 8x? +2x-3=0.
~6x> ~19x+7 =0,
15 + 23x+4=0.
~4x? +6x+18=0.
18x* +21x+5=0.
8. 2x’ —x-10=0.
9. 6x° +13x-8=0.
10, 12x* -5x-2=0.

N oA @ op

Kapmouxa 3

3x* +2x-8=0.
6x>~13x+6=0.
7x? ~19x-6=0.
10x% +7x+1=0,
18x* —6x—4=0.
4x* +23x+15=0.
10x* —x-2=0.
2xt -5x-12=0.
9. 5x° +21x+18=0.
10. 8x* ~13x-6=0.

Y *

.

- R I

Kapmonwra 4

1. 6x° +13x+6=0.
2. 10x—-7x-6=0.
3. 3x*-2x-8=0.

4. 7 +19x-6=0.
5, 4x* -23x+15=0.
6. 18x* —23x+5=0.
7. 4x* +6x-18=0.
8. 10x*+x-2=0.
9. 8x°+13x—-6=0.
10. 2x%* +5x-12=0.



IlpaxTuryM 6 47

Pemrenue KBagpaTHBIX YpaBHeHMIH
¢ HPPALMOHAJLHBIMY KOPHAMM
H NPHBOAAIONXCHA K HUM

IIpaxmurxym 6

1. 2x2 +7x+2=0.
_ =7+/49-16 _ —1+/33

x —_
2 4 4

2. 6x° —(3J§~2)x—\/§:0.
_ 33-2¢ [3J§~2)2+24\/§ B 3J§_2¢J(3J§)2—12J§+22+24\/§ )

{—7—@ _7+x/3§}
Orper: H .

4 7 4

M2 i2 12
3J§—2¢J(3J§ ]"+1:z\/‘§+22 W3-24(3/342)
- 12 - 12 ’
. 3\@—2+3\/§+2 y = ﬁ
12 ; 2.
3d3-2-33-2 =t
X e =
12 3

OreeT: {ﬁ;—l}.
2 3
3. 6x*—\5x—5=0.

V5 (\E)l"‘*"“"s V354120 _ 5525 _ 525

12 12 12 12




48 HKragpaTHble YpeBHEHNS

4. 3J6x° —(3—J€)x~1 =0.
(3-v6 ), /(3—\16)24-1 26 3-J€¢J32-6JE+(JE )2 +126
= 676 ) 66 B

3B r6VEH(VB)  3E{3+E)

66 N
5= _ ______6. m3—\/g—(3+\f6-)__2\/g_ i
VTTTEE 66 d6 60 T T ek T ede 3

=1 125 3(3x-2)" -4(9-6x+x*)=12;
3(9x2—12x+4)-4(9-6x+x2)=12;

27x% —36x+12-36424x —4x% =12; 23x" ~12x-36=0;
_ 6+/36+23.36 _ 626+/1+23 _ 61126 )

X2
23 23 23
OTBeT: 6_12‘{6; 6+12:/6 ]
23 23

6. (3x-9)(3x+2)—(2x-3)(8x-2)=33x+21.
24x% ~11x-18-16x> +28x-6-33x-21=0;

8x’ ~16x—-45=0;
8644845 81424 8+2106

M2 8 8 8
= 4+m
4 .
_ 4106
4

Orpar: {4-—\/!06; 4+Jﬁ}.

4 4



IIpaktuxym 7 49

YpaBHEeHHA, MPUBOAAINECH K KBaJPAaTHLBIM

ITpaxmuxym 7

x+120 x# -1
2 -

3x-2%0 x

L 2l Axed Dy): {

x4+ 3x-2

(2x-1)(3x -2} =(4x+2)(x+1);
6x2 ~Tx+2=4x" +6x+2; 2x*-13x=0;

x=0
D({Y).
L:6,5 < ( )
Orser: {0; 6,5} .
2. 32_+_2L=3,5; D(v): x+1#0 x;t—l;
x+1 x-1 r=120 x=l

32(x—1)+21(x+1)=3,5(x +1)(x—1); |2
64(x-1)+42(x+1)=7(x* -1);

64x—64+42x+42="Tx* -7 ;
Tx* -106x+15=0; (dopmyna C)
_ 534y53°-715 _ 53+./2800-105 _ 53%52

%12 7 7 7
x=15
x:%; xED(ZV).

CreerT: [l; ]5].
7

] 1 X +Tx#0
3. ™ =3 ; D(V): ;
x*+7x x+7x+6 ( ) {x2+?x+6:ﬁ0

X +Tx=x’+Tx+6;
0=06 — J0X>.
Oreper: &,



50 KpagpaTasie YpapHeHUA

4, 2l _ 5(3x+5) ) D(¥): 4x~1#0
dx-1  §(6x-1) 6x—120

8(2x+1)(6x —1)=5(3x+5)(4x~1);

8125 + 4x—1) =5(12:% +17x-5);

96x* +32x—8=60x" +85x-25; 36x*-53x+17=0;
_ 53+,/2809-43617 _ 53%@ _ 53419 D).

%12 7 7 72

17
OrBerT: {3_6’ 1].

2 _ 43 2_ 2 x*+3x —-
5, 3x+x —[ 5 ; (x +3x) 1- 1 =0;

(x2 +3.vc)(4—x2 —3x)=0; —(x2 JrSJc)(Jnc2 +3x—4)=0;

x=0
-3

It

{x2+3x=0

A 4+3x-4=0

L A
It

I

1
4
Orser: {-4-3;0;1}.

2
(JnH—z}')2 _ xz.::Sx ~64 (Sxﬂ;l 1) ;
6(x+7)" ~4(x? +5x)=72+3(5x+11)";

|12

6(x2 +14x+49)~—4x2 ~20x =72 +3(25x2 +|10x+121);

6x° +84x +294 — 4% —20x =72+ 75x% +330x +363 ;
73x* +266x+141=0;
_—I33J(133)° 73141 _ 1331768510293 _ 13347396 _ 133186
127 73 - 73 B 73 R

L o_Ci33986 47 13386 219 _ .
7y 737 YT 93 T 13

47
OrperT: {—3, _i} .
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7. (2x+1F (5-x)=(x-1)° (5-4x).
(4% +4x+1)(5-x) - (x* - 2x+1)(5- 4x) =0
20x2+20x+5-4x3~—4x2—x—(5x2—10x+5~—4x3+8x2—4x)=0;
—4x* +16x7 +19x+ 5+ 4x° ~13x* +14x~5=0;
3x? +332=0; [“0 .
x=-11
OTrBeT: {0;—11}.

-8

;= 12x-18; D(V): 2x-4%0; x=2.

x—
—2)x*+2x+4
M:]qug;

2(x-2)

2
X2 %18 xP+2x+4=24x—-36:

2 =22x+40=0;

x=20
x,‘2=11¢\f112-40=11¢9; [

x=2 ED(V)'
Orser: x=20.
xt-625
25-x2
(x2—25](:r2+25)

25—x

8x—90; D(V): 25-x"#0;
(x+5)(x*5)?&0;
=8x—90; {x;éS

) x#—S.
—x" —25=8x-90;

x* +8x—65=0;
%, =416 +65=-41£9;
x=5 ED(V)
[x=—13 )

OrBerT: x=-13.



52 HKragparHiie ypaBHeHHUA
5x%+7x4+2 (4x+5)2 . 4x* —x~5%0
10. YT :16 2_25; D(Y : s .
XX x 1ox“ —25£0

Pemrm ypaBHeHMA:
a) 4x’—x-5=0.

5 x#-1
1480 119 xX==
Xy =——— = 4 , amaunr D(V): ,
12 8 8 £+l
x=-1 x 4

TOrIA, SHAS, ITO @x’ +bx+c¢ =a(x—x1)(x—xz) , TAE X5 Xp—
KOPHH, PaslOHAM Ha MHOMUTEIIH:

4x° -x-5=4(x—-j—)(x+l)=(4x—5)(x+l)_

6) 5x*+7x+2=0.
x=-1
—74-49-40 - —7i3; 5, MTAK

10 10 PO
5

X =

2
5x? +7x+2=5(x+;}(x+1)=(5x+2)(x+]),

x#=-1
Hrax D(Y): 53
xX#£+=
4
(5x+2)(x+1) _ (4x+3)
(4x~5)(x+1)  (4x-5)(4x+5)"
Ilocne corpalieHMa UMeeM:
Sx+2 _ 4x+5
4x—5  4x—5
x=3¢ D(V) .
Otser: x=3.

H-

, 3HAYHT Sx+2=4x+35;

IIpameaanne. PasymeeTcs, B OKOHYATEALHOM BHIE STO
YPABHEHNE NPHBOIUTCH K JIHHeHHOMY, HO AJA ero peiie-
HUSA HYMHO YMeTh PeIiaTh KBagpaTHhLIe YPABHEHMA | Pac-
KJaALIBATh Ha MHOMHTENH KBAIPATHBIA TPeX4JeH.
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Tpenupoeounan paboma 5

Pemnre ypaBHeRMA:

1.

10.

11.

12,

13.

14.

3x* —Tx+3=0.

) 6x2+(3\/§+2)x+\f§:{].

3s/gx2+(3+\/g)x+1=0 )

(45430 (5-x)°
5 4

=1.

(4x+5)(3x=7)—(x+2)(4x—-2)=72-33x.

(x-0,5)(x* —9) = (25— 1){x-3)’.

(x—])(x+ 2)3 ~(x2 ~l—f!1.7c+f-$)(,\c2 +x)+8=0.

3x+7 _ bx-—1
x=2 x4l

T-5x 2x-21 2

+ +8-=0,.
x+2 | x-2 3
40 35

+ =63,
12—x 12+x :
3
X427 5x42].
4x+6

4
x5 5 4x.
16x2—4

262435 -20 _ (6x+4)°
6x°+20x-16 36x°—16

T-2x 3 _ f
x*—5x—6 x’-9x+18 3-x~




54 KsagpaTHEle YpaBHeHHA

Pewenue mpenuposoinoii pabomol 5

_7449-36 _ 7413
3 6

713 7+J1“3}'

6 6

1. 3 -Tx+3=0. x,

OrsBeT! {

2. 6x2 +(3J§+2)x+J§=o.

) -(3J§+2)i,}(3\6+2)2~24\5 ) -(3v3+2)%(3v3-2)

‘x],z 12 12 ;
_ 33-2433-2 1
x]—T, x|=—§s
_ il . _ 3 )
H=——m——— =T Orser: { 3 "5
3. 3\/Ex2+(3+\/g)x+l=0.
—(3+J€)i,ﬂ(3+J§)2—12JE ~(3+v6)£(3-6) |
X2 = 646 - 676 ’
R (T e I W L/ o
T ede T 3 TPT ede 6"
1,_J6
OrgerT: {"3, 6}
2 2
4 —_
R ) N i) |20; 4(4x+3)" -5(5-x)° =20;

5 4
4(16x* +24x+9)~5(25-10x+x* ) =20;

64x” +96x+36—125450x—5x* —-20=0; 59x* +146x-109=0;

_ ~T3E473%4109-59  ~73+4/11760

A
1.2 59 59
Orper: {-73-513\5; —?34;28\/1—5}-
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5,

(4x+5)(3x-—?)-(x+2)(4x-—2):72—33x.
12x2 —13x—35—(4x2 +6x—4)—?2+33x=0;
8x% +14x-103=8

_7£J29+828  —7%,/873 743,07

x =
1.2 8 8 8

OTBer: {"7_;"/9_7; _”;ﬁ}.

(x=0,5)(x"=9)=(2x-1)(x-3)". |
(x=0,5)(x+3)(x-3)-2(x-0,5)(x~3)" =0;
(x=0,5)(x-3)(x+3-2(x-3))=0;
(x—-0,5)(x-3)(9-x)=0;

x=0,5

x=3

x=9
Orser: {0,5 3; 9}.

(x-1}(x+2) —(x2 +4x~|~4)(x2 +x)+8=0.
(=1)(x+2)" = (x+2)" (x* +x)+8=0;

(v +2) ((r=1)(x+2) = {x* + x)}+8=0;
(Jr+2)2(x2 +x-2—x —x)+8=0;
(x+2)"(-2)+8=0;

(x+2)* —4=0;

(x+2+2)(x+2-2)=0;

x+4=0 |x=-4
x=0  [x=0"

Oreer: {0;-4}.
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Keagpareile ypaEHeHHA

10.

) o) [¥72#0, *x#2
=2 3z’ C Bx+1=0] x:t—%'

9x” +24x+7=6x"—13x+2; 33> +37x+5=0;

_ 374y37%-43.5  —37+.J1309

*2 = 6 6
-37-J1309 -37+.41309
OrserT: 5 4 5 .

T-5x  2x-21 2
5 +83=0 |-3; D(¥): x# 12

_ [x-2 - 242 x4+ {x=2

31522 3(2x 21)|—+26[( 2
x+2 x~2

3(7-5x)(x = 2) +3(2xr —21)(x + 2) + 26(x + 2) (x - 2) = 0;

3(=5x* +17x - 14)+3(2x" ~17x - 42)+ 26x" ~104=0;

~15x2 +51x—42 +6x7 —=51x—126+26x° —104 =0

3x+7 621

0-

L4

X =

17" -272=0; x*~16=0; [F: e D(Y).

Orper: {-4; 4}.
40 35
= '2'
pEaR Tyl 125
30 70 12-x+0 x#12
+ =13 : : :
12-x  12+x D) {12+x;¢0’ {x;e—lz’

80(12+x)+ 70(12~x) =13(12+ x)(12 ~x);
960+30x+840-70x-13(144—x1)=0 ;
13x2 +10x+1800~1872=0; 13x* +10x—72=0;

x=2
—5&,25+13-72 —5%31
= = 3 10 € D(Y) .

X .= =
12 13 13 7 |y=pX¥

13

. .10
Orper: [2, 213}.
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11,

12.

13.

k]
2] 5w+ 21 D(Y): 4x+6=0; x#-15.
Ax+6
(2x+3) (45" —6x+9) Sxrle 403
2(2243) =ox+2l; 4x° —6x+9=10x+42 ;

4x* -16x-33=0
_ 8644433 814 [ X=35

2 4 4’ |x==15¢D(V).
OrBeT: {5,5}.

q
16x2—1:2,5_4x; D(¥): 16x>-4%0; Xt
16x°—4 5
[4x2+l) 4x2—l)
A J-25-4x;

a(ax-1)

4x* +1=10~16x; 4x*+16x-9=0;

—8+/64+36 _ 810 [x=0’5¢D(y)

M2 = ) 4 7 |x=-45

Orser: {-4,5}

2 2 _
2J:2+3x~2o :[Gx;-4) : D(): 6x” +20x 16¢0-
6x°+20x—16  36x”-16 36x% 160

Bravane PasNoOENM YHCJIHTEeN: M JHAMEHATEAD
Ha MHOMUTEIH:

a) 6x7+20x~16=0;
3x° +10x-8=03

se f25v _sar [P0
L] 2 -
3

X = =
1,2 3 1 y=

JHaunT:

6x” +20x—16=6(x+4)(x—%):2(x+4)(3x~2);



88 KBagparanle ypaBHeHHAA

6) 2x° +3x-20=0;
g o 30H60 _ 3113 [x=-4
1.2 4 4 x=2,5 -
TOrzA 2x* +3x—20=2(x+4)(x—2,5)=(x+4)(2x—5);
B) (6x+4) =(2(3x+2))" =4(3x+2)’.

Telneps ypapHeHue NPUMET BHK:

, x#—4
(2x-5)(x+4) __ 4(x+2) o D(Y): 23
2(x+4)(3x~2) 4(3x+2)}3x-2) : xatig,
2x-5 _ABx+2) o 2x-5-2(3x+2)
2(3x-2) Bx-2) O 20x-2) O’
2x—35-6x—4=0;

-dx~-9=0;
9
OTBQT: x=—2:25-
x#-]
7-2x 3 1
1 . 3
A ST Sl W o x:-
X+

1. a) xz—Sx—Gz(x—G)(xH);

6) x2—9x+18=(x~6)(x—3).

2, LA 3 + -0,

(x~6)(x+l) (x—3](x—6) x-3
(7-2x)(x=3)+3(x+1) +(x-6)(x+1)=0;

22X+ 13x—214+3x+3+x° =5x—-6=0;
X +11x-24=0; x*—11x+24=0;

|:x=3$£D(\V).

x=8

OrBeT: x=8§,
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Pemenne KBaZpATHBIX YpaBHEHUIX
H OPUBOAAIIAXCA K HUM

Hpaxmuxym 8

L 2% +3x= 2( f) +3(2-/6).

( )?']+3( -6))=0;

el ko)
(2(x+(2 J8)+3) 0;
x=2—-J_ . x=2-+6 ) x=2-+6
2(x+2-v6)+3=0" |x+2-V6=-15" |x=-35+V6
OrBeT: {2—\[3;—3,5+«fg}.
. 7x§2]—x2_;x+9+leug=0. - D(V): x=43.
6 |(xv3){x+3) ) |‘?{,r+3) i |7{x—3)

- + =0;
(x-3)  (x-3) (x+3)(x-3)
6(x=3)(x+3)-7(x+3)}+7(x-3) _ -0
 7(x3)(x+3) ’
6(x2—9)—?x-21+?x-21=0; 6x* -96=0; x*-16=0;

x=4
Dy
L=—4 < ( )
OrserT: {—4; 4}.
1 x+4 3

3. —- - =
x=4 2x?+13x-45 20-13x+2x%

a) 2x* ~13x+20=0;

_13£,/169-160  13+3 {x:‘ﬁ
- 7

Xin = .
12 4 4 x=2,5



60 Keagparusie ypapHeHUS

6) 2x" +13x-45=0;
. —13+,/169+360 _ ~13423 {x::z,s
1,2 — = ; _ .
! ¢ ¥=-9 x#2,5

i x+4 3 .
x4 (2x-5)(x+9) (x—4)(2x-5) =0; D(¥): 4x=4

= -0
(22 -5)(x +9) — (x + 4)(x— 4) ~3(x+9) =0; g
2x% +13x-45-x? +16-3x-27=0; x*+10x-56=0;
x=4 EED(V)
x=-14
OTrepeT: x=-14.
2x+8( x+4  2x43 )H_6x—7
’ 3x+7\ 2x%4+x=3  x2+3x-4 T 2x+3 =1
1.2) 2x" +x-3=0; x|2:—11u1+24=—1i5; _ 3>
g 4 4 x=-=
3
2x2+x—3=2(x—I)(x+~2—)=(x—])(2x+3);
6)x2+3x—4=(x+4xx—0; xz]
x#-15

9 Ax+d){  xaghitd  opypl2ed _6x 7 g, D(Y): xn-4
3Ix+7 L(.r—l)(2x+3) (x+8)(x~1) ] 2x+3
X #E=2=

2(xd)  (x+4)'-(2x43)°  6v-T

3x+7 (x—!)(2x+3)(x+4) 2x+3

2(p+ ] (x+4+2x43)(x+4-23-3) 627 _o;
(3x+'}')(x—‘.){2x+3)M 2x+3
2(3 . - = -
MM _6x7=0; 2 6x 7:0

(32#7] (x1](2x43) 2543 2x+3  2x+3

—2—6x+7 5—6x 5
= 0 : = 0 T X=—e D y .
2x+3 T 2x43 ’ b ( )

OrBeT: x=

o | wn



Hparrurym 8 61

1

6x°—5x-6 _ 4-9x° D(V) . i 15
To2x3 3x-2 ) 2
X# E

MoxHO cpasy BOCIOAB3OBATHCA CBOMCTBAMH IPOTIOPLHI
(mpouaBefieHNe KpafiHUX PaBHO NTPOUIBENCHMIO CpeIHHX),
HO DTO TeXHUYECKHW YTOMHTEXLHO, IonpobyeM pasioXHThL
UHCTHTEN U Jpobell Ha MHOMMTEINA, MOMET VRACTCH COKPATHTE.

3
S+425+144 5413 =3
632 ~5x—6=0; X, = === ;
a) X x—-6 O, 1,2 12 12 ° 2’
x=-=
3

6x> —5x-6 =6(x-%)(x+§—)=(2x—3)(3x+'2);

6) 4-9x° =(2-3x)(2+3x);

(223)(3x+2) ~ (2-3%)(2+3%) Y
23 x<d ’

I +2+243x=0; 6x44=0; x=-2eD(V).

2
OrBeT: x=—m—.
3
R \ x#]
g Foxl x ol o 1 D(V): jx=3.
x-1 x=3 4x-8
x#2

3neck panHoHAaNbHee B HAYAale BHJENHTL Iefble YacTH B
ZpobAxX JeBOH uacTH YVPaBHeHHdA, TOAL3YACE CBOHCTBOM

cu+b ¢ b b
=—+—=c+;, Toraa:

a a o
- 2 -1
) x x+l=x X sz(_x._)+ml_~=x+-l—,
x| x-1 x-1 x-1 x—1 x-1
T 2. -3
6) x-3xl _x 3Jt'_|_m_1_:ijf__“l.+.L=x+L

x-3 x-3  x=3 x=3 x-3 x-3
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KBagpaTHBle YpaRHeHUA

¥Ypapaesne IpuMeT BUI:

U RPN TS BN OO I
x+;:l_+x+;:§ﬁ 2x 4x-8"  x-1 * x—3 * 4x-8 0
D) ) feed)

+ + =0,
x-1 x-3 4{(x-2) ’
4(x—3)(x*2)+4(x—1)(x—-2)+(x—1)[x—3)
4(x—l)(x—2)(x-—3)
4(x2 —5x+6)+4(x ~3x+2)+ ' ~4x+3=0;

O9x® —36x+35=0;
a1
_ 18+,/182-9.35 _ 18+V324-315 _ 1843, x—23 €D(Y)

1.2 5 9 5 2 '
x=1-eD
z€D(V)
2 .1
Ormer: {1=;2-
{ 3’23}
1
XFE——
2
7 _L.__2 3 _ 4 . 2
142x 243x  3+4x  4+5x’ X#FE=7
D(Y): ;
Ileperpyooupyem: ’
32 41 g
3+dx  243x  A+Sx le2x’
X ——

3(243x)~2(3+4x) _ 4(1+2x)-(4+5x) . L 5
(3+4x}(2+43x) (4+5x)(1+2x)

6+9x—6—8x 44-8x—4--5x x _ 3x

(+4x)(243x)  (4+5x)(1+2x)°  (3+4x)(243x)  (4+5x)(1427)
a) x=0eD(V);
6) (4+5x)(1+2x)=3(3+4x)(2+3x);

10x% +13x+4=36x" +51x+18; 26x>+38x+14=0;

137 +19x+7=0;5 X, = T194361-364 'j;ﬂ%; xed.

OrTeer: x=0.
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J-x _ 9-3x
- =— .
x+2x—-3 3x°-2x-5
3,[[90]: JAydaie DPadaoHUThE YHCAHTEN: Ha MHOXHATENIH
H TIOIIEITATECA BEIHECTH Dﬁﬂll’lﬁ MHOMXXHWNTENL.

3-x 3(3~x) B ( 3 )
123 3Pans U (3-x) 4223 352—2%-5 0, sarem
a) 3-x=0; x:3; 6} 1 _ 3 ~0:

42x-3  3x7-2x-5

M specr MBI cHauvasla TIpHBefeM K o0IeMY SHaMeHATENIO,
H TOJBKO ITOTOM PasMO)XHM SHAMEHATeNh Ha MHOMCHTeIH.

3x%-2x-5-3(x"+2x-3) 3x%2x-5-3x%-6x+9

(Frax3)(3205) 7 (PP r2-3) (397 -20-5)

B) x*+2x-3=(x+3){x~1); vt

r) 3x2—2x—5=(x+l)(3x-5), torga D(V): < . 3
4(1-2x)

3 EN)GE)(Gxs)

o 1-2x=0; x=—2-eD(V). e) x=3eD(V).

— Y

x#1

2
x®l=
3

l-
OT]?ET. [5,3}.

o, o) (ool (e-alet)
" {a-b){a-c} (b- e)(b~a) (c-a){c- b)
Becsma mwobonsrTaniit npumep. MoxxHo, KOHEYHO, CTAHHADT-
HBIM 0OpasoM IIpHBecTH X ofieMy SHamMeHATETIO M T. X.
Ho sror cuocob 0YeHE KPONOTAHE M TEXHMYECKM CJOMEeH.
ITompobyen BSIAAHYTE Ba 2TOT HPHMEp ¢ APYroid CTOPOHBI.
IIpy BEMMATENEHOM DOZXOZE, OUEBHIHO, UTO CIEBA MMeeM
BhIpared e He BhLIIIE BTOPOH CTelleHH OTHOCHTEJBHO X.

Hamomunm, yTo ABa KBAAPATHRIX TpeXuleHAa

W=ax’ +hx+e B y, =ax’ +b,x+c, SBASIOTCH PABHBIMY,
TONBKO ECIIU: a; =d,; b =b,; ¢, =¢;.

HapecTHo TaK ke, uTo M0O0H KBAJpaTHBIA TpexuleH
OJHOSHAYHO OUpeZefAeTcsa TPeMsA TOUKAMHA.
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Keagparable YpaRHEHIA

10.

IMyere

(b—c){6-a) 1.
(o)) T

i1 =1, orcrona eaenyer, uro L = IT ;

a) x=b,rorma L=0+

_ (a-b)(a—) 1.
L—m+0+0—-1,

{T =1, orcrona cnemyer, yto L =17

- (c-a)(c-8) _. .
B} x=c, Torga L=0+0+ (c=a)(c=b) =1

B6) x=a, rorga

[T =1, orciona cmemyer, wto L= IT.

BgaunT gnd Tpex TOUYEK: A(b;l), B(a;l), C(c;l), JeBasi K
IpaBas YacTH YPaBHEHHS COBNAJAIOT, TOTHA MEL HMeeM HeJIo
€ TOXJAECTBOM AJA MI0OHIX AONYCTHMBIX 3HAYeHHH GYKB

a; by ¢ (azbs b#c; azc).
OTBerT: a060e x— ecTh pellleHHe TOr0 YPaBHEHHs
npu azb; b#c; azc.

x+2 x-2 2x-3,2
#—Tx  xex—6 x*=5x-14
x+2 x=2  2x-32
2% (-3)(x+2) (-7)(x+2) x=20

(x+2)2():—3)+(x—2)x(x—7)-—(2x-3,2)x(x-—3)”_ . . x#3
x(x—?)(x—3)(x+2] =0; D(V). xz7
x#-2

(o +4x+ 4)(x=3)+x(x* ~9x+14) - x{2x* -9,2x+9,6) =0;

2 +xt—8x—=12+x" —9x2 +14x-2x> +9,2x> -9,6x=0;
1,2x* =3,6x—12=0; x*-3x-10=0;

[:iz e D(V)

Orger: x=3.
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Tpenuposeoinas paboma 6

Permiure ypasmesus

1. x° +2(1+J8_)x+8\/§=0 .

b

(2x 1) (x+5) = (x +1) (4x+5).

@

;s 15 V2
Sx42- =1.
2778 88+32x

x+56 1 18
7 .7 =32 .
9x“~l16 B-6x 3x“+4x

2x+2 - x+1
2x249x+10  AxPedx—15

14 Fdx  x+3

20-6x-2x2  x*+5x  2-x

B = +—= 2 .
2x“+x-10 x°-4

4x+9 x+2

( 4x+] 4 ).4x2+10x 4

424 8 ) 1 2.
Tl ax?-20x+25  5-2x )| 4x7-20x425 2% +x-15

9 4 1 _ 10
+ T3 “ a2 -3 P -
x‘~16  x“+8x+16 x ' -16x—4x"+64
10. x4 x43 N X7 +3x+3 I BN
x+1 x+3 4x+8

11 (x b)(x— c) (x—c)(x—-a) (x—a)(x—b)
(a——b) a—c) (b—c) —a) (r:—a)(c—b)
x+3 x-1 2x—1,2

12, e o :
x“=5x-6 x +x-6 x -3x-18

7}:4‘

(x+3)'
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Pewenue mpenupoeousioii pabomu: 6

1. 2 +2(1+J§]x+8ﬁ=0.
X ={]+J§)i (l+\/§)2-8\/§=

—{(1+23)+ \jl +2:202+{23) 82 ={1+242)2{1-242); D
OrBer: {-2;—4\/§} .

2. (2x—1) (x+5)=(x+1) (4x+5).
(427 ~4x+1)(x+5) = (x" +2x +1)(4x+5)=0;
4x% =47 +x+20x" ~20x+5- 45" —8x" —4x—5x" ~10x=5=0;

3x*-33x=0; x=0 .
x=11

OTBeT: {O; Il}.

2
3. (lx+§— 15 =1,
2 3 88+32x

] 5 15 1 5 15
(ux+—— -1 (—x+—— +1|=0;
2 8 88+32x 2 8 88+32x

1.5 15 4(11+4x)x+5(ll+4x)——15:l
278 88+32x 8(11+4x)
Lep305 07 L a(iedx)xes(l1+4x) =15 1,
278 88432 8(11+4%) ==
D(V): x=#-275;
x==3

X +2x-3=0 '=1
{ iy eD(Y).

X 46x+8=0" |xo2
x=-4
OrBeT: {—4;~3; -2: l}.
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x+56 1 18

S IV Sy ety
Ox<—16 8—6x 3Ix“+4x

x+56 1 18 0; D(y} . {

x=0

.
El

(Gr+4)(3x-4)  2(3x-4)  x(3x+4) X :tl%

2(x+56)x—x(3x+4)~2-]8(3x~4)=0;

2x* +112x-3x* -4x—-108x +144=0;

) x=12

Orser: {-12;12}.

2x+2 x+1
252 +9x+10  4x2+4x—135

, TR 8x48x30-247-9x-10 _ __
' (x+1)(2x2+9x+!0 4x2+4x—15)~0’ (x+1)(2x2+9x+10)(4x2+4x—15)—0’

(x+1)(6x7-x-40)
(2x2 +9x+1 0)(4;:2 +4x—15)

a) 2x*+9x+10=0;
—0+.,/81~80 —9+1 |x=-2
x],2= = H
4 4 x:—.z,s
2x” +9x+10=2(x +2)(x +2,5) ={x+2)(2x + 5);
6) 4x° +4x—15=0;
—24,J4+60 248 [x=—2,5.

x],2= 4 - 4 3 x=1,5 1
4x* +4x—15=4(x+2,5)(x—1,5)=(2x+5)(2xﬂ3);
B) 6x° —x—40=0;

11+960 1231, [X;“Z’S

X2 =

12 127 |y=02"’
3

6x7 —x - 40=(3x-8)(2x+5);



68

Ksagpararie ypaBHeHnS

{(x+1)(3x-8)(2x+5) x#-2
x+1)(3x -8 2x+ . ]
(x+2)(2x+5)(2x+5)(2x-3) D(V): ;:li,s.
x=-1eD(¥)

x=-2,5¢D(V)

—n2 :

x=2-eD(V) N {_1;23}'

3
MosxHO GB1NO IIpoile, eCIH 3HATE pPasHoXKeHHe.

2 1
(x+])((x+2)(2x+5) B (2x+5)(2x—3])= 0

2(2x~3)—(x+2) : (x+1)(3x-8)
+] =0 ] = . .
& )(x+2)(2”5)(2"—3) ' (x+2)(2x+35)(2x-3) Omr.n
14 rdx  x+3
7+ 3 = +3.
20-6x—2x" x*+5x 2—x
—2x* —6x+20=0;
x+3x-10=0;
-23 ~6x+20=-2(x+5)(x-2);
( ) x#2
14 x(x+4) x+3
—2(x+5)}{x-2) X(_\:+5)+xu2_3ﬁ0’ D(V). x:,.J-O_S.
X+

~T+{x+4)(x=2}+(x+3)(x+5)-3(x+5)(x-2)=0;
—T+x" +2x -8+ x" +8x+15-3x* —9x+30=0:

—x* +x+30=0;

Xt ~x~-30=0;

[:fsep(y)'

OrBeT: x=6.
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253 4+x-10  x°—4

dx+1 4 _4x2+10x+ 4
4x+9 x+2

a) 2x° +x-10=0; x,=

~1£/1480 _ 149 x=2
4 4 0 |x=-25

2x* +x-10=2(x-2)(x+2,5) =(x-2)(2x +5);

9
6) 4x2+x—18=0; _-—li',f1+288=—li-17_ x-—“z-

x =
1.2 8 g

45> +x-18=4(x- 2)(x+ ) (x-2)(4x+9);

dxyllad 2 Nax(ewes) 4
('r 2)(2x+5) (x+2)(x—-2)} 4x+9 x+2

x#x2

. L.
Torma D(V): qx# 253

x¢-—2l
4

{dx+1)(x+2)-4(2x+5) 2x(2x+5) 4 -
(+2)(x=2)(2x+5)  4x40 w2

(4x*+9542-8x-20)2x (2245] 4 s
() @esf(x2)(4x19) w2

(4x +x— 18)21‘ 4 MWZJ:
(x—2)(x+2)(4x+9) M(x_,_z)M

24 . 2"r+4=2; 2=2- m6oe xeD(V).
x+2 0 x4 x+2

-

x#=+2

1
OrseT: nwoboe x TaKoe, UTO x;t—ZE.

1
x#-2—
4
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KpappaTnsie ypaBHeHRHA

8.

x*+24 8 1 2 i
3 SR 52 + 7 |=4.
4x“-20x+25 S5-2x 4x°-20x+25  2x7+x-15 (x43)
2x% +x~15=0;

S 14120 1211 [x=—3 pEY): {xﬂ,s_

Xy = = .
12 4 4 7 |x=25

2x* +x-15=2(x+3)(x~2,5)=(x+3)(2x - 5);

#4248 (1 2 st g,
(2x-sf 2x-5 J'{ (2x—3) (x+3)(2x-5) (w43 )

x3+24-8(2x-5)_( L1 )22 4. x*=16x+64 { x+3-2x+5 2_ .
(25 (2x-5)" "\ (2x-5)(x+3) ’

2x-5  x43

Hononawrensuoe Tpebopanme: x#8 (uTolH OLIIO BOIMOMK
HOQ Jejredve) MTaK:

(x—8)’ ‘[[2x—5)(x+3)}2=4‘ x#2,5
(2x-5)* 8—x ’ D(V): {x=-3.

(x-8)(2x-5)(x+3) _ x#8

(2x-5)%(x-8)°

(a=) =(b-a)'s

+3=2 =]
(x+3)2=4; lti+3=*2; {x eD(V).
OTeerT: {—I;—S}.

4 3 10
X*-16 x2+8x+16 xr—-16x—dxi+64
PaGJ’lOJKHM HAa MHOXHUTEIN.

x —4x® —16x+64=x"(x—-4)~16(x —4)=
=(x—4){x* - 16) = (x - 4)’ (x+4);

4 ! 10 L Cjx= 4
(x+4)(x—4) - (x+4)2 B (x—4)2(x+4) =0 D(Y) . {x # 4
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10.

4(x+4)(x—4) (x4 ~10(x +4) = 0;
4(x2—16)—(x2ﬂ8x+16)—]0x—40=0;
4x° —64-x* +8x-16-10x—40=0;

2
1+ /14360 x=6— :
3% —2x-120=0; x, = =1z, 3 eD(Y).
v 3 3
x=-6
2
Orsen: [—6; 65}.
2 2
x+x+3+x |-3x+3: 3 +7x.
x+1 x+3 4x+8
Brigeanm ey 4dacTh B KamgocH ns mpobel.
2 3 143 3 x7 -]
+x x“+3x -3
= + = : 2.
w+1  xHl x+3 x43 4(x+'>)+2x ; D(Y) x#
x#==3
x(x+1)+ 3 +x(x+3)+ 3 _ -3
x+1 X+ x+3 xX+3 4(x+2)
x+—-3-+x+—-—3—=_—3+2x,
x+l x+3 4(x+2)
i+_3'__ -3 x+3+x+1 -1
x+l x+3 x+2) (x+[)(x+3) 4(x+2)’
(2x+4)4(x+2)+(x+1)(x+3)=0;
8(x* + 4x+4)+x” +4x+3=0;
8x2 +32x+32+4x% +4x+3=0; 9x* +36x+35=0;
1 4 x=-2
~184+,/324-315 —18+3 =77
_ - ) 3
X2 5 9 3 . e D(¥)
¥=73
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Keazpararnie ypapHeHHR

12,

(t—b](x—c) (x c)(x—a) (x—a)(x—b)
“an)ao) P ome)bma) T lema)(ot)
YuuTeiBad, uTo ciaesa PYHKIUA He BBIIIE BTOPOH cTele-

HH, KOTOpad OKHOZHAYHO ONIPeIeNaAeT s TPeMA TOUKAMIH,
nporepum aro. IIyern

(b—¢)(b~a) X
bm+c 0=5;

IT=b, orcioga cnegyer, uro L =11
(a-t)(a-c)
{(a-b){a—)
Il =a, orcioga cnenyer, wro L =17
(r. a)(c b)
(ca)(ed)
IT =¢, orciopa coegyer, uro L=17.

SEAuUNT NeBad ¥ IpaBaf YacTH YPABHEHWUA IIPH TPeX SHA-
UYeHUAX COBIAKAIOT, TOTJA MBI UMEeM JeJO & TOM AECTBOM

AaA ABBIX AONYCTHMBIX sHavyeHull OVKBR 4, b, ¢.

a) x=hp,rorga L=a -0+

+b-0+c-0=a;

6) x=a, Torga L=a

B) x=c¢,Torga L=a-0+58-0+c

Orser: J0boe x eCTH pellleHMEe 3TOrC YPaBHeHHS
apy a#b; b#c; a#c.

x26
3 x-1 2x-1.2 x#2
e D(V): :
x"=5x-6 x"+x—6 x"-3x-18 x# -1
x+3 x-1 _ 2x-1,2 x# =3

G6) () | Y=2) | (oe6)(x+3) 5

(x+3)" (x-2) + (x=1)(x+1)(x~6) =(2x~-1,2)(x—2}{x+1);

(57 +6x+9)(x-2)+ (x* ~1)(x-6)=(2x-1.2)(x* ~x-2);

X 44y -3x-18+x° —6x" —x+6-2x" +3.2%7 +2,8x-2,4=0;
L2x" ~12x-14,4=0 (:1,2);

” x=4
x—-x-12=0; .
|:x=—3 GED(Y)

OrBeT: x=4,



IIposepounaa pabora 4
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Hposepounasn paboma 4

Permnre ypaBHeHNs.
1. \Exz —2(\/§+2Jg)x+8x/g=0.
2. (2x+l)z(x—S)z(x—-l)g(flx—S).

3
3. 2TxH125 o ARy -0,
3x+5

2x34 7346 (3x+ 2
3x%44x-4 9% -4

2
5. B S4Ly| =1.
88-32x 8 2

6 a1 _
T ox%-10x+25  25-xF  x45°
2x-2 x-1
7. — =— .
2x°-9x+10  4x"=16x+135
9 1 2
8 —— — =2,
Sx”+12x°—18x-27 4x"~12x+9 9-—-4x°
9. 2J'f+l3: 224 N 28 - 3 e xtd.
2x-5 \ 2x°43x-20 x*-16 2x“-13x+20

10 x2+2x+2+x2+8x+20_x2+4x+6+x2+6x+12
C x4l x+4 x+2 x+3

2 (x=B)x=c) a(x—c)x—a) (x-a){x-b) _
R Py s Rkl T /s Sl pon g

x-4 x _ 2x-08
43x-10 ¥ -3x—4 xP+x-20

12,

x .

2



YpaBHeHus, cogepxalrive
MOOYNb

Onpeneneane 9. Mogyiaem uncja HaSBIBAETCA CaMO THCIC o,
eCJI OHO IOJOKHTENBHO, K YNCJIIO (~a) , ECJI OHO OTPHIA-

a,azl
TeJBHO, T. €. |d|= A
—a; A<

Pacemorpum byuknuio y=|x|. Fa onpepenenus MoAyis cie-
Ayer, uro dymxuws y=|x| cocrour Iy
U3 AByx uacreit:

a) IIyere x>0, Torga y=x.
IIpu sToM MBI paccMaTpUBaeM
TOJXBKO TY 4YacTh NpAMOd y=ux, >
KOTOpas HaXOJUTCHA B IIPABOH 3 \

)

TOAYIIOCKOCTH .-

6) llyers x<0. B srom exyuae
|x|=-x , crepoparemuo y=-x,
¥ MBI PARCCMATDHBASM TOABKO
qacTh I'pagpuKka y=—x, HAXOMAILY- 0
I0CA B JeBoll HOJIyNJIOCKOCTH. / -




VpapHeHHa comeprKAlllNe MOZYIb 5

sHauMT rpadur y=|x| BREIrIAAUT Tak:

YA
Wz rpajura y=|x| OUeBUHLL CHELYIO-
1IIHe cBOMCTBA: N
Ps
a) |x|>0 LIA MOBEIX X 4
6) |¥=0 mompxo mpm x=0; >
0 x
B) || <0 — pemerus ver, x¢J.
PaccmoTpuM rpaduyeckoe pellleHHe YpaBHEHHSA |x|:a .
Yrobe1 ObLJIO pedrerie, HeODXOAUMO Vi
=0.
grober ¢ >0 . Ilocrpoum rpadpuxu //\ﬁ\
y=[x| U y=d Ha OLHOM YepPTErKe.
OuesupHo, uTOo OpH ¢ >0 HpaMasn y=a
y=a nepecekaer rpapuk y=|x| —a— p »
B JBYX TOYKax ¢ aberuccaMua x=a
x=a
U x=—a, T.e. U3 BEIPAMKEHHA |x| =g cnefyer, 4TO [ .
x=—ad

IIpamep 1. |2x—3| =2.

2x-3=2 _[2x=5_[x=25
2x—3==2" {2x=1 |x=0,5
Orser: {0,5;2,5}.

IIpumep 2. |6x2 - 5x| =1.

__1
{6);2—5;;:1 _I:6x2—5x~—1=0. =%

6x) —5x=—=1 |6x*—Sx+1=0 |x=

Orser: {_i;l;l;l}.
6372
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VYpeaBHeRVA cofepsKalllie MOZYIb

ITpumep 3. ’2)&72 -1|=x

3pecr yxte HeoBXOZMM APYro MOAXOX, TOTOMY YTO B Ipa-

BOHM YacTU HEHSBECTHHIHA x.

HeiicTRUTEIIEHO, YPABHEHNEe MOMKET MMEThL pellleHHe TOJNBKO

ecan x>0, Tax KaK 110 CBOMCTBY MOZYJA |2x2 —1| 20, ro,

Boasens ofe 4acTH YPABHEHNS B KBAADAT, HOJYUYMM:

20

(I2x i =

xz0
2x° ~x-1=0;
2% +x—1=0

Orger: {l;l}.
2

-2-1

Npamep 4. |
2x-1

xz20

(2):2 - l)2 =

=2,

Henonnays onpegenenye, TONYIMM:

__1=2
~2,x1

x-2<0 (‘x 2|
1 (x—2)-1
2x -1

=2

L

?6(|x—21=x—2)

x 2))

xz0
: 2x2 ~1=x :
_2x2—l=-
x=1
— , GHATHT x:l.
| 2
[(x22
3 x=3
-2=0
| 2x-1 .
- k]
x<2
q-x+1
T 2=0
_k2x—l
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((x>2
4):—3—-4):+2_
2x-1

(x <2
1-x+l-dx+2
] 2x -1
OrseT: [.35.1

0

=0

ITogBoAd NTOTH, OTMETIIM:

—; a<0’

1) |a|:{ a,az0 .

2) |a|20, Ya;

3) |a|=0, a=0;

4) ia[<0 — PpelleHus HeT a&J;

5) \a|:|—a

¥

bz20
6) [a[=b<:> a=b .
a=-bh




78 VpaBHenus cojep:gallue MOLYIb

Hpaxmurxym 9

1. jx-2]=3. 2. | -s5x=
3. |xw4|:2x. 4. ‘x2—2x—3|=x—3.
5. |x+3‘-—-x2+2xw3. 6. |x_,3|__2:
x+2
7. | +3-1]=2. 8. L
x“+35x+6

9 x+3 =9 10 |x+2|—~4:3.

X2 +5x 4+ le—l
TRUL 12, [x+2|+2[x—1|-|x+1]=3.

Pewernue npaxmuxymna 9

L. [x—2|=3. Henonssyem croiicrso |o=b<> [

Tar gaxg 3>0, TO |:x_2=3 : [x:S

x—2=-3" |x==1

OTger: {—1;5 }

2. |x2—5x|=6. TIleficTBYeM AHAJOTHUIHO!
x=6

x*-5x=6 _ [x¥-5x—6=0_ |x=-1
Xt —5x+6=0 |[x=2
x=3

x? ~5x=—6

OrBerT: {dl;2;3;6}.



IIpaxTurym 9

bz(
3. |x~4=2x. Tlo cmoiictBy la|=b =1[a=b :
a=-b
230 x>0 1
x—d=2x 3 ||FT7H =15
x—4==-2x :rc:ll
3
1
OrReT: {1—}.
3
4. ixz ~2x~3| =x=3. AHAJOTHYHO:

(x-320
x=320 x-320 x=0
x*=2x-3=x-3; {x*-3x=0 ; ¢|x=3 ; x=3
x2-2x~3=3-x ¥ —x—6=0 x=3

Lx=-2

Orger: {3}

5. |x+3|=x2+2x—3. AHaTOTHYHO:

¥ +2x-320 (x+3)(x—1}20
x+3=x>+2x-3 s Xt +x—6=0
x+3=—x*-2x+3 || x? +3x=0
-3 i
X
-3 0] 2
. P *—p
X
Oreer: {-3;2}.
—31-2 a,azl
6. |—£-—|—=2 . Ilo onpegenennio \a|:{ , TOrOa:
x+2 -a,a<0



80 YpaREeHUA COTEePMAITMEE MOIVIL

-rx—320(|x—3|=x—3) (x23 x23
3 y3-2 1x—53=2x+4 x=-9
x42 =2 \xqﬁ“z 1):;#-—2 |
X ’ ’ 'S » X=—
(x—3<0(|x—3\=3_x) x<3 x<3
Y3-x-2 —x=2x+4 {x=—1
L ox+2 =2 _\x?ﬁ—Z _Lx,-»s.-z
Orser: {-1}.
|x+3-1=2  [|x+3=3
7. Jx+3)-1{=2; ; :
x+3-1=-2" ||x+3|=-1(2)
x+3=3 . x=0
x+3=-3" |x=-6
Orser: {-6;0}.
(x+3320 (jx+3[=x+3)
1 x+3 -1
|x+3 (245546 ‘
" xeSxe6 rx+3<0(|x+3|=—x—3)’
1 —(x+3) _1
=
| x°+5x+6

yaTeM, 4To x° +5x+6= (x+2)(x+3):

(x> 3 (x>-3 [(x>-3
{ 1 l=x+2 sx=-1

a x#-2

i+2 xx=2

x<-3 | {x<-3 (x <3
-1 - —l=x+2 [{x=3
[ Lx+2 x#E -2 X% -2

OrBer: x=-1.
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x+3

. \x2+5x+6| =2

Jc2+5,1r—|~6>0(|x2 +5x+6!=x2 +5x+6)

x+3

1455 +6 B

X +5x+6<0(|x +5x+6\ —x? —5x— 6)'

=2
(x +5x+6)
[((x+3)(x+2)>0 Al 28— 3
: (x+3){(x+2)>0 |3 s *
2 x=-1,5 1L -
(x+3)(x+2)<0 {(x+3)(x+2)<0’ [~ 2
=L x=-2,5 4 x
| x+2_2 -265 »x
L
Orser: {-2,5;-1,5). -
10. lx+2]-4 -3
[ -1
PazobneM 9HCHOBYIO OCE KOPHAMN (HYJIAMH) MOxyiael
|x+2|=0 H |x|=0 Ha TPH NPOMEXYTKA U HA KaMIOM
-2 ¢
OTHeNILHO PEIINM YPaBHEHHE: a 6 g 5
e [x+2<0;|x+2|=-x—2J e en
a) x <0 [xl:_ ; {—x—6=-3x-3; x=15 &
—x~2—4:3 x#x—1 x£-1
—x—1
322 (x+220x+2=x+2) [x2-2 (x2-2
6) X<0 X‘CO; |x{=—x . x<0 . ‘x(O .
ce2-4 " lx-2=-3x-3" |x=-0,25"
—x—1 =3 x#-—1 x#-1

x=-0,25.
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x20 [x+2?0;|x+2|=“2) x20 x20
B) x20; |x=x ; Ax—2=3x-3; {x=0,5;
x+2-4 4 xz1 x#1
x-1
x=05,

Oreer: {-0,25;0,5}.

PazobbeM YHCIOBYI0 OChH KOPHAMH (HYJIAMH)
MoZyJeil Ha YeThIpe YACTH:

a'l & 8 2

Ha xaxzpoM ydYacTKe pelINM INpeo0pasoBaHHOe YpaBHe-

HHUe, PACKPLIB MOAYIH:

x<-1 le:_
2 W2 s
a) |x —5x—6‘—x Sx-6
_=x=3
x2—5x-6 .
IIpu aToM, yunTBIBaS, YTO t =x? —5x—6 umeer
smarn (+(x)=0): X/C,

x<—1

< -1
{x ; [xzz-i—\ﬁ )

X' —4x-3=0
x=2-+7



TIpakTuxym 9

x| =—x
0> x>-1
6 |x2_5x_6|=—x2+5x+6 . o> x>l .
-x—3 ’ x2~6x—9:0,

~x+5x+46 -

0>x»-1
x=3+3J§ .
x=3-3/2

X=X
6>x20
x3—5x—6|-=—x2+5x+5 . J6>x20 .
’ x2___4x_9:0’

x-3
\—x2+5x+6

(6>x20
x=2+13; x=2+413.
kx=2—JE

(x>6
~x:3—2~/§

Orser: {2+uﬁ§;3+2J§}.

A
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YpaBHeHHA coXeperaliiue MOZYILL

12, |x+2|+2[x -1 -|x+1|=3.

Pazofrem wopusivy (BVISME) NONMOIYILHBIX BRIDajKe-
HHI YHRCJIOBYX OChH HA NPOMeMMyTKH M Ha KasKAOM Ipo-
MeKYTKe PellEM OpecOpasoBaHHOe YpaBHeHMe, NIpefBapH-
TeNLHO PACKPRIB MOAyIH. 3aTeM 00LelWHHM BCe OTBETHI.

PN PN 8 1 F

» X

¢

|x+2|=-x—2
o ¥ |x—1]=-x+1 _{x<—2 -{x<—2 .
p+l|=—x-1 )} (-2x=2" [x=-1
|—*x—2-2x+2+x+1=3
( |x+2[=x+2
6) j1>x>-2 |x-1=—x+1 ;{1>x2—2;
|x+1|=—x—l 5=3
X +2-2x+2+x+1=3
( |x+2|=x+2
B)<1>x>—1 |x—11=1—x . {1>x2—l; =0,
|x+l}=x+1 —2x=0
X +2-2x+2-x-1=3
( x+2|=x+2
P)<x>l lx—1|=x-1 .{x>1 ;{x?]; oo
1x+l\=x+l 2x=4 =2
X +2+2x-2-x-1=3

Orser: {0;2}.
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Tpenuposounan paboma 7

Peurnre ypaBHeHMA:

1. 3x-2|=1.
2.h2+54=6.
3. ‘xz —2|:x.
x-3 -1
Clxte2x-3
5 x2+5ix|+6__2
P =2

6. |Jc+1[=,1c2 -2x-3.

q. Jﬂ—_]:l,

X+2

8. |x+4-2|=1.
x%-9 -1
) |x2-5x+6\_ )
10, FA-4 o
-1
|x2+5x+6|
M-3

12. {x—2|-2|x +1|+|2x+5[=3.



86 VYpaBHEEHHR COZepXAIlNe MOIVIb

Peuwienue mpenupoéounoi pabomuvi 7

3x-2=1 [3x=1+2 |*=I
1. Bx-2|=1; : s
1
OreeT: {5;1}‘
x=-6
2 7
+5x=6 +5x-6=0 =]
2. ix2+5x[=6; xq * ; o * ; * ;
P +5x=—6 [ +5x+6=0 |[x¥x=-2
x=-3
Orer: {-6;-3;-2;1}.
(x20
X?O x?O x=2

X =

Xt —2=—x ¥ rx—2=0 x==2
\x=1
Orser: {1;2}.
=3 x=3=x"+2x-3
x-3 1. xI+2x-3 x—3:~x2—2x+3,
|te2x-3] _x=3 ot |x=-3 '
x“4+2x-3 2l
x=0 (x=0
X +x=0 *=- x=-1
- _ 34433 —3+4f33
L2+3x—6=0, I T E
x#3 R
x#} - 2 L 2
x#-3
(x=1
3+J§ —3+J§§
OTBer: {" 5 =105 5 }
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(220 (¥=x) [f{x>0 (x>0
1 x%4+5x46 $(x+2)(x+3) x+2
Pesre I e R s
5, —— =25 | sl
x-9 x<0 (x| =-x) x<0 x<0
{x°—5x+6 1x=2)x-3) _ 2 X2
2T N O M e
((x20 (x>0
{x+2=2(x-3) [{x+2=2x-6 xz0
(x#3 L x =3 x=§
(x<0 " (x<0 " [x<0
{x—=2=2(x+3) |<x—-2=2x+6 x=-8
| |x=-3 | (x=-3
Orser: {-8;8}.
x—2x-320 x*-2x-320
6. [x+1|=x*-2x-3; x+1=x"-2x-3 ; {[¥* -3x-4=0;
x+1=—x"+2x+3 xt—x-2=0
’x2—2x—320
= -1 3
x=4 [’
. X
b x:_l » .
-1 2 4
x=2 —————+ >
L x=-1
Orser: 11541E 35 (o-gma)
‘x—3—]:
|x—3|—l_ ] x+2 .
x+2 x—3<0(|x—3|=3—x)’
<3_x_].—.1
x+2




88 YpaggeHNA cofepRaiiue MOgYIE

[(x23 [(x23 o
x—4=x+2 —4=2

x<3 ; x<3 ; x=0,
2-x=x+2 x=0
xE-2 x# -2

- =

Orser: x=0.

x+4=3 x=-]
+4|—2 =1 +4|=3 =3 =7
8. 1|)C+4!—2|:1; |x | ; |x | ; X ; X )
|x+4—2=—l |x+4=1 x+4=1 x==3
x+4=~I x=-5
Orser: {-7;-5;-3;~1}.

'xz ~5x+6>0 (lx2 —5x+6|:x2-—5x+6)

1 x2-9 _
o X9 | L5546 .
Ix2‘5x+6l "2 -5x46<0 (|x2—5x+6|=—x2+5x-6)’
) x2-9 =1
h—(x2—5x+6) B

[[(x~2)(x-3)>0

1=3)x3) {(x—2)(x—3)>0 {(x—Z)(x—3)>0®

((x-3)(x-2) | lx+3=x-2 | 13=-2
(x-2(x-3)<0" | [(x=2)(x-3)<0” | [(x=2)(x=3)<0
3 (x=3)x+3) _, x+3=2—x x=-0,5
-9G-2)

(-0,5-2)(-0,5-3) <0 _

{x=—{),5 ; xeld.

Orger: J.



Tperupopounan pabora 7
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|x+ﬂ—4
|ﬂ—l
-2

10.

5 Q

41 [

X

=2 . Haiinem kopuu momynett |x+2|=0 u |x|=0:

Kopru (rynu) pasgensar umucioByIO OCh HA TDH MHTeDBAJA,

HA KaMKJOM M3 KOTODBIX PACCMOTDHM yPaBHEHHe:
+2/=—(x+2
x| = -x x+2<0
? 027 Yxs6=2x+2’
=274, x+1 Xrb=ox
—x -1
x<-2
{ o
x=4
x+2l=x+2
O>x2-2
6) [|x|=—x forxx2 fosxz2
x+2-4 ) x—2=-2x-2 x=0
—x-1
’ Ix+2/=x+2
x20
B) - [fx|=x . xz0 Cfx 0. 0
x42-4 " Vo =9x-2" 1x=0"
x-1
Orger: {0}
|xz+5x+6| , x==3
1 a1 [P 4554620, |4 =0; | x=-2.
|x[-3
x=0
PN e N S N U
» X
y=x +5x+6
+ 3 ) +
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VYpapHeHHA cONepiKaIllie MOAYIh

[xz +5x+6>0;|;>:2 +5J€+6J:x2 +5x+6]
x<-3

a) x<0;lx=-x :
;r2+5x+6_I
—x-3
x<-3 <3 <3 o
_{x+3)(—x+2):1, -...(x+2)=], x=—3 :
—-(x+3)
x2+5x+6$0;|x2+5x+6|=—x2—5x-6
3Lx<-2
—-(x3+5x+6) =
—-x—3 -
B<x<2 3<x<-2 [Bex<2
) . .
(Lt?l(ﬂzl’ ¥+2=1 " |x=-1
L x+3
2 5 0 |2 - 52
2 <x<0 (x +5x+6,0,|x +5x+6] x +5x+6)
B) 4 x<0;|xf=—x :
,\c3+5x+6wl
[ -x-3 -
2€x<0 2<€x<
~(x+2)=1" (x=-3

X 45x+6>0 X2 +5x+6l=x2 +5x+6
x=0
r) x?O;Ix|=x

xz+5x+6_1

x-3 -

xz0

5 x=0

X +5x+6=x-3; 1 D<0 O.
X +4x+9=0

x=#3

Orger: .



IIporepounan pabora 5 a1

|x—2'=0 x:2
12.Ix—2|-2|x+l‘+|2x+5‘=3; lx+1=0 ; |x=-1 ;
I2x+5|=0 x=-2,5

-2,5 -1 2
& z2
}x
2x+5<0;[2x +5|=-2x-5
x<-2,5 x+1<0|x+l|-—x 1 _{x<—2,5_
X— 2<0|x 2= —x=4
2-x+2x+2-2x-5=3
<-2,5
{x ; x=-4.
[2x+5|=2x+5
ix+1|—-x-1 -{—2,S£x<—l.
|x 2| 3x=-6 ’
2—x+2x+2+4+2x+5=3
258 x <~ l
{ ! ; x=-2
2% +5|=2x+5
-1< H=x+1 -1gx<2
a) 4 I€x<? lx+| x+ { X o
}x—zl: x:2
L2~—x—2x—2+2x+5=3
[2x+5[=2x+5
o <,\r22 |x+1=x+1 . {x?Z; ieo
lx-2|= =
(x-2-2x—2+2x+5=3

Orser: {-4;-2; 2}.
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YpaBHeHUd comepiHAaIide MOLYNb

Ilposepounaa paboma 5

Pemure ypasrerns:

1. [3x+2|=1.
2. Jx2—3]=2x.
3 xi—él’z
Cxt43x—4
4 x ~25{x|+6=2-
x°=9
5, Ix+1ll=x*-3x—4.
6 je+3]-2
|x|—2
7. Jx~5|-3=2x.
'x3—5x+6|
8 . — —'=1,
-2
9. x2—5x|—6|:x3—2x-3.

10. |x2 +3x|=|9—x2|+2.

1. =x+2.

6
|x‘1\‘;

12.

|x+1}—£‘=2—x.
x



MeToa nmoacraHOBKM
Hpaxmuxym 10
1. x"+7x* -8=0.
Tonoxum x> =t (¢20);
=1

x=1

P +7t-8=0; Poxi=13 .
* 1=-8 ¢ [0;) ¥ =1 [xz—l

OrBerT: {1; —1}.
Ipumeganue. Takye ypaBHeHHNs Ha3LIBAOT OHKBAPATHEIMI.

2
2. (¥ -x) -8(x*~x)+12=0.
IMonomum: x* —x=¢. Torgsa ypasHeHUe NpPUMET BHZ
OORIMHOTO KBAAPATHOTO YPABHEHHA.

2 —8t+12=0,

{r:t&_ xz—x=6. X -x-6=0
1=2 xz—x=2’ ¥ wx-2=0



94 YpaBEeRUA BHCIIHX cTemeHel

3. (x2 +5x+ 2)(x2 +5x—1)=28.
IIycTh x° +5x+2 =1, Torga x* +5x—1=¢-3.
VparEeRYWe OpUMeT BHA:

t(1-3)=28; -3r-28=0.

(=7 P +5x+2=7 x2+5x—5=0.
=4 P 45x+2=-4" {xP+5x+6=0"
5135
x=
2
x_~5—3J§
=N
=-3
_:—-*2
OrsBerT: {——Si'}ﬁ _S+3J§'—3'—2}
- 2! 2 Ed * .

2
4. (x+3) +2(x+3)—3=0 .
X X

IMomomum x-{-E:t, Torga {2 +2t-3=0.
X

2
‘e x+;=l ¥ -x+2=0; D<0; xe;
[:=—3 ; x+3-——3’ X 43x+2=0; x=-1; x,=-2.

x

Orser: {-2;-1}.

5. 7(x+l)w2(x2+%)—~9=0.
X

X

1 I
Tonosxum t=x+~1~ » TOT'IA P =xt 4 2x-—+— ’
X X x2

2 2 1

T. @ " =x"+—5+2,
X

2

1
sHAUMT x° +— =1 —2.
X



Ipaxrurym 10

VYpaBHeHUe HPHMET BH]
=2 -2)-9=0; 2° -71+5=0;

(T 753
12_ 4 4 *
|
23 xal=l 2 o5x42=0; x =2 x =
2 x 2 2
=1 1 X —x+1=0; D<) xed.
Orgep: (2:—-
2

6. (x2*x+1)2—10(x—4)(x+3)—109=0.
(32 —x+1) ~10(x* ~x-12)-109=0.

Monomum x> ~x+1=¢; x*—x—12=£-13.

YpaBHeHMe NpUMeT BHA:

t=1

2_ —_ — = 2"" 2’-_- ; -
°=10(r-13)-109=0; + —10r+21=0; L=3
x=3

x*—x+1=7 |x*-x-6=0 |x=-2

Torga ) ; ; -
X —x+1=3" |3 —x-2=0 |*¥=2

x=-1

OrmerT: {—2;-I; 2; 3}.

3
x2-6
Mycte x*—6=¢,

7. 2(x2—6) =5.

TOrIA 2r—%=5 (t20);

5E/25424  5+7
212 —-5t-3=0; tl,?_ 2—4—"=—'4—;



06 YpaBHeHHA BHICIONX cTelneHeH

x=3
=3 x?—6=3 2 =9 x=-3
__l; 2 _“l; - 3 _
= > x“~6= 5 x*=5,5 x=43,5
x=—4535

OrBerT: {—3; 3 —JSTS; \/5,75}

1 1 9
3 + =
T x2x+2 X-2x43 2(x2-2x+4) ‘

Iyers x* -2x+2=¢,
rorma x* ~2x+3=1+1; x"-2x+4=1+2.

VpaBHeHHE IIPHMET BHI:

20
1 19 | . B
';4“'}:1———2(“_2), D(Y). tz2-—1.
=2

2(e+2)(e+ 1)+ 2t +2) =9¢(1 +1);
2(:3+3t+2)+2r2+4r=9:2 +91; S/ —f—4=0.
t=1

1541480 129
= = eD{¥V).
1.2 0 T t=—% ¥);

% -2x+2=1 [x2—2x+1=0

x2—2x+2=_% P 5% ~10x+14=0; D<0; xe@

TOrIa (x—l)2 =0; x=1.

Orger: x=1I.

9. (22 +3x+1)(2x* —5x+1)=9x%.
Tar rarx x=0 KOpHEM YpPaBHeHHJA He ABIAETCH,

TO pasgenuM offe YaCTH YPaBHEHUT Ha X
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2x243x+1 2x°—5x+1 _
X X

=9, (2x+3+%)(2x-—5+l)=9;

MOJOXKEM 2x +— +3 t, rorpga 2x+m—5 t—8 ypaBHeHue

OpHUMeT BHJI: r(r 8)=9; i—Sr—9—0,
[ _3+ﬁ
2
[1_9 X439 x=¥
(=1 oy ligany |24V
2
-2-42
x=
| 2
{ 2442 37 2442 3+ﬁ}
OrBer: §— : : : .
2 2 2 2
16 20

"GO x—1) (x+2)(x+3)

D(¥):

x#—6
x#-3
x#=2
x#1

Moxuo pemars CTAHZAPTHLIM CIIOCOGOM, TOTHAa MBI YOJIY-

YHM YpaBHeHHe quBepToﬁ CTelIeHH, KOTOpOe DeIlIaTh

OOCTATOYHO TPyAHO. IlonpolyeM NOCTYNHTE MEAUE!

Tar xak (x+6)(x—1)=x*+5x-6,a (x+2(x+3)=x° +5x+6,

NONOKAM X +5x+6 =1 , TOTOa X +5x~6=1-12

U ypaBHeHHe npUMeT BMA: —— —— =1 (t#0;¢#12)

160 =200 —12)=¢> —12¢;

[x2—|—5x+6=20 . |:x2+5x—14=0

X +5x+6=-12
Ortser: {~7;2}.

16 20

t=12 {
. 1=20
£ 8-240=0; ;
t=—12
) [x—-*—?
X2 +5x+18=0, D<0 |x=2

e D(V).
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¥YpaBHeHNA BRICIIUX CTelleHeil

11.

12.

4 2
81 -9
6(‘ ia ]—7(" J=3a
Ox 3x
2 2
x=9 x 9 x 3 x 3
=2 —, IEOJTOMKM """_"_:!p TOI‘JIa:
3x 3x 3x 3 x 3 x
2 2 4 4
g
(z_i) =X w3._2.f‘2:xJ“fl—Zztz, SHAYHT x+281
3 ox 9 x 3 x Ox 9x
VpapHeEHe OTHOCHUTEJILHO [/ TMpUMeT cAeAVIOMKHA Bug:

6(F212)—Tr=36; 612 —Tt-24=0:

Tax xax

=12 42.

_ x 3 _8 x=9

t=3 37753 | x*-8x-9=0 |x=-I
ﬁ,3H3‘-IHT M + .

f=_3 x_3_.3 [2x7+9x-18=0 |x=-6
2 3 X 2 x=l,5

Orger: {-6;-1:1,5,9}.

2 2 2
20[*‘2J -5[”2] T Sl

x+1 x—1 x =1

Tar xagk x=12 u x=71 KOPEAME He ABAAITCH, TO TOM-
2
-1

x*-4

(2] S o522 vasos
(x=2)(x-1) . (x+2){x+1) _

G G2 T 8=l

(x—Z)(x—l) .y

G (x+2)

HoKuM obe wacTn YPpaBHeHWA Ha

TonoxuMm

3

Torma 203‘~%+48=0;

2002 +48/—5=0;

24+ /5764100 _ ~24:26 [t= 0,1

bia=

= 20 20 7 |t=-25"
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F(x=2)(x-1) 1

GD(x+2) 10 102 -3x+2) =2 +3x+2
(X—z)(x")z_E’ 2(x2—3x+2)=—5(x2+3x+2)’
L(x+D(x+2) 2
[92% ~33x+18=0 [3x2-11x+6=0_

| 752 +9x414=0 | 76% +9x+14=0

_NxJ2ic7z [x=3
25T
5 ;ix=2.
_ -9+,f81-392 3
H2 = 14



100 YparBeHEHs BBICIUINX cTeleHeit

Tpenuposounan paboma 8

Penmure ypasgeHud:

1. x* 5% +4=0.
2. (Jc2 +Jc)2 —6(x2 +x)+8=0 .

3. (x2—5x+2)(x2-—5x—l):]0.

4. (x—%}z—z(x-%)ﬂ.

5. 3(x2+%)u2(x—3)=13.
X X

6. (x+5x+7) ~(x+2)(x+3)=1.

3
7. 2{x%+2x)- =5.
( ) x*42x
8 1 _ 9 1 _
T ox?43x43 2(x2+3x+4) #43x+2
2x2-5x+4  15x-10
9. +— =
Ix=-2 2x°=5x+4
1 1 5
10, — 5 ———5=—.
x—3+—8— x+2+§ 2
X x

11, x* —25x* + 60x-36=0.

12, ¥ —7x* =21x+27=0.

6 8

13. G(r-2) (208

14, (62 4x+1) 102 (32 4 x+1) 4954 =0



Tpeuuposoyuas pabora 9 101

Pewenue mpenuposounoii pabomu 8

1, x'~5x°+4=0.
x* =t (t20); £-5t+4=0.
x=2
‘=4 {x2=4 x=-2
[1--1 AP I P
x=-1
Orser: {-2;-1;1;2}.
2.(f+xf—6h2+ﬂ+8:0.
Tlyers x> +x=1, Torma i*—6t+8=0;
t=4 [¥ex=4 |[¥+3-4=0
[::2; L2+x=2 ;[x2+x—2=0;
~1x.,f1+16 —lﬁix/ﬁ.

2
a) x"+x-4=0; x,= 5 ==

6) x*+x-2=0; x;=-2; x=1.

{_1+Jﬁ . —1+Jﬁ . l}
2 > 2 1 7 -

OrBeT:

3. (x2—5x+2)(x2-5x—])=10.

[Monaras, 410 x> ~5x+2=1, TOrAA x2-5x-1=1-3.
t(t-3)=10; #-3t-10=0.

[rzs ' [x2—5x+2=5 ‘ {x"‘—sx—3=0.

t=-2" |x2-sxts2=-2 |x*—5x+4=0"
51,{254—12 5237
a) X —5x-3=0; Xy 5 = > = ‘2/_;

6) x> —5x+4=0; X, =4; x,=1,

{s_ﬁ,wﬁ _1_4}
2 » 2 1 ] .

OrserT:



YPpaBHeHHA BBICIIHX CTeleHeH

HYCTI: x—-i:.:t, TOInA 12_2¢_
x
2
t:3 x—~-;=3 x2—3x— =
[‘=‘1, 2oy [ rx-2=0 7
x
a) x2—3x—2=0; JTI‘Z“_"Bi 29+8:

6) x'+x~2=0 x,=-2 x, =]

OrBeT: {bﬁ;#;_z-

2

5. 3(x2+ “] Z(x——) 13.
X X

3=0;

2=90

317

2

)

Iyers x——%=r, TOTHA x2_2x-£+12=r2,
X X X
3HATHT x2+-§5=;2+4.
X
Torfia ypapHeHWe HPUMET BH]I
3(e +4)-20=13;
32 -2t-1=0;
w2, |11
hy= 3Ty t=—1,
3
a) x—-==1; x'-x-2=0; x=2 :
x=-]
~1x.f1+72 -1t
6) x—g“z*'“;*; 3x2+x—6=0; X5 = 6+ = \/_
x

OrBeT: { 1+475 _1"'\/_ =1 2}

6
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6. (x2+5x+?)2—(x+2)(x+3):1.
IIpeoGpasyem ypaBrHeHUe.
2 2 2
(x +5x+7) —(x +Sx+6)—1:0.

Torga OycTe x° +5x+7=t, 3HAYUT x° +5x+6=1—1,
VpasHeHue npuobperaer Gonee mpoeroil BUA.

£-(1-1)-1=0;
P —t=0;
{tzo {x2+5x+7=0;D<0

=1 [x*+5x+7=1 i

x2+5x+6=0; [xZWB.
x=-2

Orser: {-3;-2].

7. 2(x2+2x)- =5.

xX24+2x

Oyers x* +2x=t (1£0).

Torma 2:-%:5; 2 -5t-3=0;

5+ 25424 547 =3

127 " 7 0|, 1 ED(V);
T2
[x=-3
x=1
¥ +2x=3=0
. AN
2" +dx+1=0 2
| 2

H

2 2

OTrBerT: {—3;1;—2"“/E »—24-\5}.

x2+2x=3

x* +2x=—

17



104 YpaBHeHnA BRICIINX cTelledeil

1 9 1
T X43x+3 2(x2+3x+4) T

ITyers x° +3x+2=¢,
rorza x* +3x+3=¢+1; x*43x+4=f+2.

Ilocne moacTaHOBKM YpaBHeHHe IpuMeTr (ojee
MpoCTON BH.

{20
1 9 1. . ..
m"m‘{';wo, D(Y)- L # 1,

£# -2

2(r+2)-9° -9 +27 +61+4=0; 5" +1+4=0;
t=1

2 a4 o EIFE0 130, e D(V):
S -i-4=05 g,=—YI—=Z05 | 4 €D()
X +3x+2=] )

, . x +3x+1=0 )
XAlr=—r |52 {155 414=0; D<0

—319-4  -3%.f5
2 2

X +3x+1=0; x,=

Orser:

2,x2-5x+4+ 15x—10 _
3x-2 2x7—5x+4
IIpeobpasyem yparHenme.

2x°-5x+4 | 5(3x-2) 6
3x-2 2x%2-5x+4

2% —5x+4 _
-2
TO ympoerum Buj ypasuernus.  D(V): ¢#0;

Terteps HOHATHO, UTO £CNH TOXOMHTE

5

- le
t+;-:6,'1‘01‘;xa t—6r+5=0; { H

t=5"
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2x2--5x+4_I
-2

2%t —5x+4=3x-2; 2x°-8x+6=0;

a)

K —dx+3=0; {F73;
x=1
6) 2x“—5x+4: :
Ix-2

2% =5x+4=15x-10; 2x* ~20x+14=0; x* -10x+7=0;
¥ =5+25-7=5+£/18=5+32.
Ouepngo, uro 2x> —5x+4 #0; (D<0)
3220 x=>, smawmm D(Y) x=2.
Bce xopHM MOTXONHAT.

OrBer: {5—3\/5; 5+3\/§; 1; 3}.

11 5
x-3+2 xy24d 247
X &

10.

ITycTe x+§+2=t; x+-§~3=t—5.
X X

ITocne moxcTaHOBKH ypaBHenHe npuobpeTer Gojee
npocToil BUA.

t#5
L _.1 = ‘_.?._‘; D(y) . :
=5 1 24 t=0

24¢-24(t-5)=5¢(t - 5); 5 -25-120=0;

i=8
2 —5-24=0; L 3 e D(Y);

a) x+i+2=8; X’ —6x+8=0; [x=4 (x=0);
x =2

6) x+5+2=-3; X 45:+8=0; D<O0.
X
Orser: {2;4}.
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Taxoro Buga ypaBHeHHe MOKeT DBITE HoJiee 3aByaNHpOBAT-
HEIM, HaltpuMep:

x _ x _ i
x*-3x+8 x+2x+8 24"
Heobxoaumo yBHAETE, YTO MOYKHO BEIHECTH x B 3HAMeHAaTeje
U COKPATHTDH, YUATEIBAA, 4T0 X =0 He ABISeTCH peIUcHLCM
JaHHOIO YPABHEHUS,
OGuIn# BRI TAKOrO VpPABHEHHA

ax bx g
+ =c, TOTJA 1= px+2,
X

plenx+g  pxlemx+g

11. x* -25x" +60x-36=0.
37eck MOMHO PEINTh OOGLIYHBIM PASNOMEHHUEM
Ha MHOMHTEIIH.

xt(25%% ~60x+36)=0; (&) ~(5x-6) =0,
Toraa (x2 + 5,\c—6)(x2 —Sx+6) =0.
x=-6
x =]
x=3
x=2
Orser: {—6; L, 2, 3}.
12, x* ~7x* —21x+27=0.
AHANOTHYHO MOXHO PEITUTL U JaHHOe VPABHEHHe,
sHad, uro a + b’ =(a+b)(a2 —ab+b2) .
(x* +27)= (75 +21x)=0; (x+3)(x* ~3x+9) - Tx(x+3)=0;
(x+3)(x2—3x+9~?x)=0; (x+3)(x2—10x+9)=0;
x=-3
x=9
x=]
OrBer: {-31; 9.
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6 8
13. =
(x~l)(X—2)+(x+l)(x—4)
1x* =3x+2=t, rorna x* —3x—-4=¢t—6; g.].%:];

6i—36+8 =¢2 —6t; 220t +36=0;

[ _3+«ﬁ§
*‘- >
[z:ls_ X -3x+2=18 | _3-8
1=2 ’ x2—3x+2:2 ’ 2 '
x=3
—x:
Orger: {3 J_ 3+;!_]

14, (« +x+1) 1082 +x+1) +9x% =05 (1x*)

2
(x +x+l) 10(x +x+1) +9=0.
x x

2 : £=9
ITycrn [Lm) ={; { .

X t:l

[ .2
x+x+I:3 o1

! 2 xit=0 |
xz+x+I_ 3 xzw xri= x=—2+\/§

x [ X +4x+1=0

’ ; x=-2-s/§.

Paxal ¥ +2x+1=0

- =1 ) x=-1
x2+x+l__1 ¥ =0 _@
L x

Orger: {—l;—2—J§;1;—2+J§} .
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IIpuMeHneHnne TEOPHH HeIAMOCTH
OIA pelleHus YypasHeHUH

ITpaxmurxym 11
1. 2x* -3x~-5=0; f(x)=2x*-3x-5;
F(-1)=2(=1)" =3(-1)-5 =0, smagur
F{(%)i(x+1) ;- cumBon rparsOCTH).
Pazgenum yroakom:
a)  2x? :(x) =2x - 3aIuIleM IOJ YroJlKOM.

2x% ~3x-5 Ix+1
2x
6) 2x(x+1)=2x" +2x - sammmeM IOJ BEIpAKEHMEM

VYMHOMHEM
2x Ha (x+1).

2x% -3x-5,
2x ~3x -5 lx+1
2x° +2x 2x
B) Brrutem (Zx2 —3x—5)—(2x2 +2x)=—5x-5 .
2x7 =3x-5 [x+1
2 +2x  2x
—5x-5
r) (-5x):x=-5.

2x* -3x-5 | x+1
2x* +2x 2x-5
~-5x-5
A -5-(x+1)=-5x-5. Tlogcraeum mox —5x~35.
2x> ~3x—5 |x+1
2x* +2x  2x-5
~5x-35

~5x—5
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e) (-5x-5)—(-5x-5)=0, 3HAYHT OCTATOK PABEE HYIIO.
2x” =3x=5 [x+1
226 +2x  2x-5
-5x-5
—3x=5
0

{x+1=0
Ilpomece memeHna sakoHYeH.

2x-5=0

Ormer: {-1;2,5}.

Ecnn Bul 6bLIH BHUMATEIBLHEL, TO JeleHUe NPOMCXOTUT
KaK ¢ guchamu: 534 |_3_

3 178
23
21
24
24
0
2. ¥* +2x* -1=0. 2 +2x% -1 x+1
f(-1)=-1+2-1=0. L+ x X x-l
a) (x3+2x2)—(x3+x2):x2; ¥ -]
6) (xzwl)h(x2+x)=—x—1. x+x
-x-1
-x-1
0

s

T. €. x3+2x—1=(x+1)(x2+x-l); x+x-1=0; X2

) l+\/§_—l+\/5
OrseT: {-1:— 5 T .
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8. x*+5x* -6=0.
F()=1+5-6=0; 7. e. (x*+5x° -6)i(x~1).
Pasnenom,
x*+5x2 -6 x-1

xt—x P+ +6x+6

6x—6
0
a) (x“ +5x—6)-—(x4-—x3)=x3 +5x2 -6,

6) (x3+5x2—6)—(x3—x2)=6x2—6;
B) (612«—6)#(6x2—~6x)=6x—6.
[lyers (x)=x"+x* +6x+6;
p(-1)=-1+1-6+6=0;

. e. ¢{x)i(x+1).

Paspenun ypasmedne.

X ext +6x+61 x+1

X +x X +6

C 6x+6

6x+6
0

(x3 +x° +¢5x+6)—(x3 +x2)=6x+6.

Orser: {1;-1}.

; X +6=0; xe
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IIlpaMeganusa.

Teopema 1. Eciam x =g KoDeHB ypapHeHus f (x) =0,
ree f{x)=ax"+ax™ +ax" +...+a, u aiaa,;...a,e L
Iejpie YHUCAa, TO f(x]f(x~a) (i — CHMBOJ KpPaTHOCTH).
Teopema 2. [ina nprBegeHHOI'D VPABHEHHA ¢ MENRIMHE Ko3d-
dunuerramu ¢(x)=0, re o(x)=x" +5x"" +bx" 2+ .. +b,,
ece p(k)=0, 10

o(x)i{(x—%); 6) bk,
rge keZ,

To eCTh, €CNH €CThH Il€JAble KOPHH, TO OHH JABJAIOTCA XeJuTensa-
MH cpoGOXHOTO UJeHA.

4. x*-x*-8x+6=0. EcIu ecTh Leake KOPHH, TO OHY
ABNAIOTCA AeAWTeAAMA ducaa b, 1. e, d=x1;£2;+3;16.

F(=1)%0

f(1)=0;

F(-2)=-8-4+16+6=0;
f(2)=8-4-16+620;

f(3 =27-9-24+6=0 (r.e. f(x)(x 3))

)
(x3 ) ( 3x) 2x%; X —x —8x+6| x-3
)

2x2—8x) (x —6x)=—2x. X =3x° ) X+ 2x-2
2x* —8x+6
2x —6x
-2x+6
2 +2x-2=0; —2x+6

Orger: {3; —l+\/§;—l—«f§}.
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5. x! —10x° +35x2 —50x+24=0
d=21;12;43; £4; +6; 8, +12; +24

F(1)=1-10+35-50+24=0;

x*—10x’ +35x" —50x+24 | x-1
- X x° —9x% +26x-24
—9x” +35x°
-9x° +9x°
26x% —50x
26x% —26x
—24x+24
—24x +24
0
p(x)=x"-9x% +26x - 24;
(1) =0;
p(-1)=0;

(0(2)=8—36+52—24=0,3H3HI{T
X —0x? +26x-24] x-2
x> -2x? X —Tx+12
- 7x? +26x
~7x* +14x
12x~24
12x—-24
0

x*-7x+12=0 MoXHO Ve permath OGEIYHBIM OGDABOM.
x=3
x=4

Ormer: {1;2;3;4}.
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6. 2x° +7x% - 28x+12=0.
3nech yiEe Ipyrad Hed.

Teopema 3. Eciu nia ypasmenusa f(x}=0,

n—2z

— N n-l L] - -
rae f(x)=ax"+ax"" +a,x"?+...+a, ¥ a;a;a;..a,€L.

f (ﬁ) =0 (r.e. £ — Kopeus ~ panmonansHoe YuCIO,
4 g

rre geN,a peZ u (p;g)rl, 9TO O3HAYAET, UTO UMCIAa
P W g B3aMMHO IIPOCTHI, T.€. He HMEIT oGHIHX
xenuTened, KpoMe efURMIBL), TO ¢,ig U a,:p.

Torga B ypasnenmu 2x° +7x2 —28%x+12=0
AJA P — BOSMOMKHBI 3HaueHHs =;+2;+3;+4;£6;£12,

LN £ — BOBMOXKHLI 3HauyeHudA 1; 2,
TOPIA KOPHAMH MOTYT OBITH YHCJA

1
ii;i2;13;i4;i-6;i-]2;15 u T. O
HMogbopom moxHo yOeIuTCH, YTO f(-;-)zo .

SHauuT f(x)?(x - %} .

Pasnenum.

2% +7x° —28x+12‘ xmé

2x° — x° 2x% +8x—24
8x° —28x
8x° —4x
~24x%+12

—-24x+12

0
x=-6

Bpauwnr 2x> +8x-24=0, T.e. x° +4x—12=0; 1: ,
x=

1
QOTBeT: {—6;5;2}.
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149x+27x"+27x°  60x°+293x° —44x-45

=10-17x.
Ox® 4+6x+1 5+16x+3x°

PasmoxuM HA MHOMHUTENH YHCANTEeNL H 3HaMEHATeNb
Apobi, MOKeT BIIOCIAEACTBHM 9TO IIOMOKET COKPATHTL 8TH
ppobu uru yoi B KpalineM ciydae, O4eHb BAXKHO AJd
HAXOKIeHHA 06Iero anaMeHaTe 1.

8) 1+9x+27x° +27% =(1+32)’;
6) 9x* +6x+1={3x+1)’;
B) 3x* +16x+5=0;

g+ fEA15 _gx7  |FT7°
K2 = 3 =73 x“—l;

3

3x% +16x+5=3(x+ S)(x+—;—) =(x+5)(3x+1);
X# s

D(¥): 3.

x#=-=5

Wnrepecro, genmres an 60x° +293x% —44x ~45 Ha (x + S) ?

IIposepaTs [ (—5) ~ MOJr0, monpobyeM «B JoG».

60x° +293x% —44x—45 | x+5

60x> +300x> 60x* -7x—9

~7x* ~44x
—7x%-35x
—9x 45
—9x—-45
0
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Teneps aHANOMYHO mompoOyeM pa3fgelHThb B J00.
60x* - 7x—-9 Ha 3x+]

60x2 —7x—9 3x+1

60x% +20x 20x—9
271x-9
2ix=9
0
SHAYUT ecnpt OBl AOTAKANHUCE PA3AEIUTE PAHBIIE, TO MOMK-
HO 6BI70 pasgenuTs cpasy Ha 3x° +16x+5:
60x"+293x°— 4dx —

45
3 =20x-9,
Ix“+16x+5

YpasHenune npuobperaeT BUA:
(143x)°  (20x-9)(3x+1){x+5)
(1.,.3”\»)2 (3x+1)(x+5)
3x+1 —(20x—9) =10-17x; 10=10— mecruna,
T. e. peurense Vxe D(Y).

=10-17x, Trorma

1

xX#
Orrer: moboe 3 ecTh peleH¥e.
x#=—5
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Pelienue ypaBHEHHA BBICIIAX CTEIIEHEH.
BozBpaTasie ypaBHEeHNA

Onpeneaxenve 10. BosBpaTHLIM YpaBHEHHEM HABBIBAKT YpaB-
HeHHe BUJA:
a ™ +ax? 4. +a 3" + a3 + Mg, x4k a A =0,

ecan GTeIle.'Elb ypaBHeHUA HeUeTHAd;
ax™ +ax™ 4 va T ra " +da, x4 V0" b =
€CJIA CTENeHb YPABHEHAA deTHadA (A — HEKOTOpPoe UHCIO0).

IHpuvep 1. 2x° +3x* —25° —~6x> +81x+486=0.

3meck A=3. JJeficTeuTeNbHO, YPABHEHHE MOXKHO TIPeICTABUTE
Beuge: 2-x +3-x*-2.x-2.3". ¥ +3.3* . x+2.3° =0,

YTO COOTBETCTEYET OIIpeneNeHHIO BO3SEPATHOTO YPaBHEeHHNA
HeYeTHOH CTeleHM.

Mpumep 2. 2x° +3x° ~2x* +45x° +4x* +12x-16=0.

Tak xak 2x° +3x° —2x* +45%° —2(—2)l X2+ 3(—2)2 x +2(—2)3 =0,
TO 9TO TOXE BOSBPATHOE YPABHEHME YETHOM CTEIRHH, rie A =—

Teopema 1. BoappaTHoe ypaBHeHWe HEUETHOHW CTeNeHH BCerza
HMeeT KOpeHb .

Insa ypaBHeHMAa Uz npuMepa 1 — x=-3 — KOpeHbD.
HetficrBuTenbHO:

2:(=3)° +3-(=3)" = 2.(3)" —6-(-3)° +81.(-3) + 486 =0

Teopema 2. BoasparHoe ypaBuenue 4eTHON crenesm 2n
MOMeT OBITH CBEIEHO ¥ YPABHEHHIO CTEIeHH # W K # YpaBHe-
o A
HHAM BTOPOM CTEIICHN IIPpH TIOMOIIH NOACTAHOBKHK y=Xx+-.
X

Hnga ypapHeHHa B npumMepe 2,

2x° +3x° = 2x* +45x° +4x7 +12x-16 =0 , IPEMEHRHM IOACTAHOB-
Ky t=x—z, rge A=-2

b &:¢ a'roré pasAenuM ofe YACTH YpaBHEHHI Ha x .
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Hoayumm 2x° +3x% —2x+45 +i+l—§—-l—§~=0.
X x X

Crpyonnpyem: 2(J|r3 —%)-FB(J:Z +i)-2(x~3)+45 =0.
X

x2 X

2 2 4
TaRRaRt=x_"—, TC f2=x2—2x_+iz=x2+_i__4’
x X x x
4
TOrga x2+——2~:¢2+4;
x
2 8 2
t3=x3ﬂ—3x2—+3x—2——7=(x3 —-—8-3-)—6(x-._)’
* x X X x

8
TOTHA X —-~§-:13 +6¢.
X

Buaumr 2(¢* +6¢)+3(1 +4) -2 +45=0; 22 +3°7 +1004+57=0;
gy =2, a4 =3 a, =10; a; =57
Oyers f(t)=2¢ +32 +106+57, d=#1;43;419;257
F(=3)=2(=27)+3(~3)" +10(-3)+57=0;
f(=3)=0, smaunr f(1)i(r+3)

26 4307 4100+ 57)t +3

2 + 667 20* -3t 419
—3t% +10¢f D <0
~3¢2 — 9¢

197 +57
191 +57
0

2
Hrar, ToxbKo ¢ =-3 ABAAeTCA KOPHEM, BHAYHUT X ——=—3

X
x=—3+;/ﬁ
¥ +3x-2=0; =

_ 34T
T2

X
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YpaBHeHUS BLICIINX cTencHeH

Onpegenenne 11.

YpaBuenme BUGA ayx" +ax” ' +a,x"? +...+a, =0 RasnBaercs
CAMMETPHIHEBIM, €CJIA €0 KOdDQUIIHeHTE], ONWHAKOBO YAA-
JICHHEIC OT HAYAJA M OT KOHIIA, PABHEI MeMY coboM.

(OTo wacTHEI caydail BOSBPATHOIO YpPaBHEHHA npun A=1.)

Hpaxmurxym 12

1.

6x° +35%° +62x% +35x+6=0.
OgeBUHO, YTO 5TO CUMMETPHYHOE YpaBHeHMe (A=1).
Tak Kax x=0— He ABIdgeTCH KOPHEM PTOTO YPaBHEHU,
pasgennm ofe IACTH ypaBHeHMA Ha x’.

(3T0 ofuH U3 MBTO,[F,'OB PelIeHNA BOIBPATHLIX ypaBHe-
uuit. B ofimem puje, A YPABHEHHMS CTEIeHH 2n, pas-
JeauM obe YacTH ypaBHeHHUd Ha x" .)

6x—f+f—f3 6i—fz 3)‘5—2’:4-%:0; 6x2+35x+62+§§+:65

I'pynnupya, gomryasm: 6(3:2 + —}2—) +35 (x + %) +62=0.
X

=0,

1 1 1 1
[MonmoxumMm t=x+—. t2=12+2-x-—~+—2; r2=x2+~7+2.
X X X X

3raguT x2+—%=t2 -2,
X

Iomecrasnas, mMeeM: 6(:2 —2)+ 35t+62=0;

10
) 3512251200 _ -35%5 3
617 +35t+50=0; £, = T == t=—~5~;
2
a) x+l=—%; 3x2+10x+3:0;
x
54259 524 !
JCL2 = 3 = 3 ; X 3—3; xz 2_5.
~5£,/25-16 _ -5=3
6) x+-==2; 200 +5x42=0; xp= =
X

1
X =-2; x ==
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IIpumeuanne. Ecim B CHMMETDUYHOM YDaBHEHMM

1
X=d— KOPeHb, TO X=— — TO}e KODeHb YDABHEHHSH.
i

Orsenr: {—3;—2;—1;—1}.
2 3
2, 3 -Tx? -Tx+3=0.

JaHHoe ypaBHeHHe TaKMKe ABAACTCA CUMMETPUUHBLIM
YpaBEeHHeM. 3Ieck HauOOJee YOAUHLIM peIIeHHeM
ABASETCH TPYNIMMPOBKA C PA3TOKEHHOM HA MHOMHTENH.

(35 +3) - (7" + 7x) =05
3(x+1)(x” —x+1)-Tx(x+1)=0;
(x+1)(3x* =3x+3-7x)=0; (x+1)(3x*~10x+3)=0;

x=-1

x=-1
x+1=0 ‘ | x=l
3x2 —10x+3=0" 1’2:5:‘: 55-925;;4, T
x=3

OrsBerT: {_1; %;3}.

3. x° +2x* +3x° +3x" + 2x +1=0.
970 CUMMeTPHYHOe YpaBHeHWEe He4YeTHON crelienm. Eenwu
BHAMATENLHO [PUCMOTPETHCS, TO MOMHO 3AMETHTE, UTO
x=-1— ecTb KOPeHE VPABHEHHdA, T. €. NJIA
(o(x)zxs +2x0 4307 +3x% + 2x 4] ¢(~l):0.
HeficreurensHuo,
o(-1)=(<1) +2(=1)" +3(-1) +3(-1)* +2(-1}+1=0.
Buaunt @(x) — MOMKHO PasNOMKUTH HA MHOMUTENH,
ORHMM H3 KOTOPHIX Gyzer (x+1), T. e. @(x)i{x+1)
(i cuMBOA KparTHOCTH).
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Pasnenum. _
X +2x* 4307 4327 42341 x+1

©+ e 20 +x+1
x* +3x°
X+ %
2x° 4 3x°
2x° + 247
X +2x
X+ x
x+1
+1

0

Hoayunnock Taxdce cIMMeTDUYHOE YpaBHeHHe, HO yKe
YeTHOH CTeIeHH.

e+ 22t x+1=0 (:xz);

1 i
x2+x+2+l+—!2-=0; (x2 +—2)+(x+——)+2=0.
X X X X

1 1 |
IIyers t=x+—; 12=x2+2-x.—+_2;
X X x

o= -2; £-2+41+2=0; 1(r+1)=0.

{=-1° I >

1 2
[r:O x+—-=0 x+1=0;xe®
x x
i+-=—1 |[x*+x+1=0; D<O
X

OTtgeT: x=-1.

Ipumeaanune. Bearoe cMMMeTpHYHOS YpaBHeHHE HedeT-
HOR CTeIleHH MMeeT KOpeHRb x=-—1 (Teopema 1), u, upn
HeJeHUH 9TOTO YPABHEHMA Ha (x+1) , TOIYYATCA CHMMET-
PUYHOE YPABHEHME YeTHON CTeleHu.
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4. x* 45 +4x7 -5x+1=0.
B pammom yparneruy Bce ROsPOHIUENEHTH PABHO OTCTOHA-
nTUe OT HAYaJia B KOHIA PABHBI, HO, VBBI, TOJNBKO II0 abco-
JIOTHOH BeIHUHHE.
Ilpumeuanune. Ecnu ypasHeHue rMeeT BUT
aox4 +a,x3 Jr.azx2 +ax+a,x=0, TAe q=—a; q=a,, TO OHO
HA3HIBASTCA KOCO-CHMMETPHUHEIM, HO PelraeTcd MouTH
TAK JKe KaK ¥ CHMMMEeTDPHYHOe.

Kar omo pemaeTrca mocmoTpmM Ha mpuMepe:
X 5x’ F4x? -5x+1=0 (:xz);
1 1
x? +5x+4—£+lﬁ=0; (x2 +—5)+5(x——)+4=0.
X X X X
3aeck TMOTOMKIM:
|

1 1
X—~—=f, TOTHA X" =2 -X-—+—5 =1}
X X x

1 i
X2 "“T‘2=f2 1 x +—5=r2 +2.
X X
HogeTaBuM 1 NONYUHAM:

(7 +2)+50+4=0; 7 +5+6=0.

1 =—1+.2
[;:-2 x~;=—2 aidx_1=0 2 v
_.2> H 2 i’ _—3i:f13
(=371 _1_.3 2 43x-1=0" x;, = S

Orser: {~3+Jﬁ;_3+J]_3; ~1-+2; —l+ﬁ}.

2 2
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Tpenuposounas paboma 9
Peiuure ypaBHEHH:

L x*+x*-10x +x+1=0.
5" +4x* +3x° +3x2 +4x+5=0,
2x° =3x* +5x —5x* +3x-2=0,

554 —12x* +14x% - 12x+5=0.

A I

43 -6xr -3x+1=0,

2 —
6. 6x% +3x+1+ 2253 g
2x“+x

g 1-9x el ﬁ
P42x-3  x-l  x+3

9x*—42x-15 _ (dx+1)°
4x*-21x+5  16x°-1

9. (2x+8) (13x-39) =26(4x" - 64)(x-3).

LIS
X-2x (x-1P 12

10.

1L (x+1){x+2)(x+3)(x+4)=24.

12. ( £*2 x-t ](6x2+x—2)=0.

2424352 30-x-2
13, x* +x* —11x" - 5x+30=0.
14, x° -2x* -8x" +13x-10=0, xcZ.
15. x> +7x" +4x-12=0.
16. 12x* +52x* —43x° ~13x+10=0.

X 4+9x%+27x+27 | 196-173x
#F+x-6 5x%-14x+8

17.
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Pewenue mpenupoeounoi pabomuvr 9

L x*+x=10x* +x+1=0. (:xi)

x* +x—10+l+%:0; (x2+iz)+(x+l)—10=0.
X X X X

I 1_ .2 1.1 1
f=x+— . £T=x"42-x—+—: P +—=t2-2;
ITyers e PR x+x2 t°=-2;
(x2-2)+r-10=0; 4t-12=0;

xl‘z = _2 iﬁ;

345
=

1

1

[12_4 x+—=—4 [x2+4x+1=0
t=3 7 lyi2=3

X

X =3x+1=0" X3 4

OrgBerT: {—2—«]_;—2+«/§;#; 3+2‘E}.
2. 5% +4x* +3x° +3x7 +4x+5=0.

Hyers @(x)=5x"+4x* +3x" +3x% +4x+5.

o(-1)=5(=1) +4(=1)* +3(=1)° +3(-1) +4(-1)+5=

=—5+4-34+3-4+5=0.

Pagpennnm yroakom:

5x° +4x* +3x° 4307 +dx+5 | x+1
5x° +5x 5xt - +4x? —x+5
~-x* +3x°
o i
4x> +3x
4% +4x*
~x% +4x
—x- x
S5x+5
3x+5

0
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VpaBHeHNsA BEHICIINX cTelleHed

5 - 14z —x+5=0. (:xl)

st —x+d—213 0; 5 ( ‘)( )+4 0.
X x2
1
_7

|
Myere f=x+—; £ =x"+2- L
X

;X + ——-t -2;
X

x

1+.,/1+120 111
5(:‘2—2)—!+4=0; 56 -t-6=0; hy= 010

' _
=0 ¥ 5x° —6x+5=0; D<0
| P +x+1=0, D<0

Orrer; x=-1,

3. 2x -3t 450 -5 +3x-2=0.
Iyere p(x)=2x" —3x* +5x° —5x* +3x-2.

Bnecs p(1)=2-3+5-5+3-2=0.

Buaunr ¢(x)(x-1).
BrinorHUM genenme:

2x° 35" 455 —5x +3x -2 | x -]
2x° - 2x" 26— +4xt —x+2
-x* +5x%°
-xt+ X
4x’ —5x°
4x° —4x?
—-x? +3x
-+ x
2x—~-2
2x-2
0
Torga 2x° —x* +4x? —x+2=0. (:xz)

2x2—x+4~l+i,:0; 2(x2+ lq)ﬂ(x+l)+430.
x o ox” - X

X

ITyers f:x+—l
X

=r-2; 2(!3—2]—r+4=0;
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l,..... 2
i (=0 x+x—0 x+l=0’ e
2 —120; _l; 1 1; x2 .
-3 Xro=5 | 2x*-x+2=0; D<0

OrBer: x-=1.

IIpumeuasue. Hexonuoe ypapHenne BOSBpaTHOR, He-
yerHo# crenenu, Tie x=-1, a x=—-1 — KOpeHb.

4. 5x* 122> +14x* ~12x+5=0. (:xz)
1

Sx? - 12x+14 -2+ 2 =0; 5(x2+—7)—12(x+l)+l4=0;
X X X X

[ 1
Ilyets t=x+—, Torga x° +—=4"—2;
X x°

6+36-20 _ 644

5 5 7

5(2-2)-126 414205 5712 +4=0; 1, =
|

1=2 X+2=2 [ 2x41=0; x=I
_2 I 27 |5, '
1=5 x+—=2 |5x =2x+45=0; D<0
x 5
OrBer: x=1.

5. x*+3%° —6x% —3x+1=0. (:xg)

x> +3x—6—3+-]§-=0; (x2 + I )+3(x—l)~6=0 .
X

x X

Ilyers t=x—1 Torma x + 12=x2+2;
X X
£r243-6=0; F+3t-4=0;

1 - .
[:=~4 x=o=—d {x2+4x—l=0 %, ==2245;
r=1 oL
X

Oreer: {—Z_J_;_2+J§;%;]+J§}-

2

2 — ’ _
x—-x-1=0 x3,4'"'__'
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2 —
6. 6x2 +3x+1+2 X5 g,
2x +x

Iyers 2x* +x=t.

2x24+x)-5
3(2x2+x]+]+%—:0

3x+1+$:0; 3% + 26— 5=0;

~12ir15 ~124

- = »

3 3

Ly

2x% +x=1 2x% +x-1=0; x=-1; x, =1
; 2

=z

2x2+x=—1—3~ 63 +3x+5=0; D<0.
1

Ormer: [5,“1}-

1-9x% 3x-1  2x
.= + =
x“+2x-3  x- x+3
Tax kak x° +2x-3=(x+3)(x-1).

1-9x _ 3x-1_ 2z _0;  D(Y): {x;t—B;

(x+3)(x—l) x-1 x+3
1-9x+(3x—1)(x+3)-2x(x-1)=0;
1-9x+3x% +8x—3-2x* +2x=0;
X+x-2=0;

x==-2

x=leD(V)

OrperT: x=-2.

9x°-42x-15 _ (dx+1)’
dx*=21x+5  16x°-1 "

21£./441-8C +
a) 4x2~21x+5=0; x,= =212,
1’2 8 8 X =

P )
.
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4x* —21x+5 =4(x—5)(x—i)=(x—5)(4x—l)
B) 9x° —42x-15=0;

x=5
7+,J49+15 718 {

xLz = i

3 37 |x=—=

1
9x? —42x—15 :Q(x —5)(x +5) =3(x~5)(3x+ 1)_
YpasHenHe IpUMeT BHX

Hx-5)(3x+1) _ (4x+l)2 _ D(Y); {x #5

(x—S)(4x-—l) T 6x-1

3(3x+l) o dxl
4x-1  4x-1’

3(3x+1)=(4x+1);

O9x+3=4Ax+1;
S5x=-2; x=-0,4 ED(Y) .

OreBer: x=-0,4.

9. (2x+8) (13x-39) = 26(4x" - 64}(x -3}
4(x+4)'13(x—3)—2-13-4(x* ~16)(x-3)=0;
4-13(x-3)((x+4)" —2(x+4)(x—4))=0 ;
(x-3)(x+4)(x+4-2(x-4))=0;
(x—3)(x+4)(12—x)=0

x=3

x=-4,
x=12

Oreer: {-4;3;12}.
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1 1 1
10. Zoon P x#0
¥ (x-1) D(V): jx#2-

11.

1 _1 x#1
2% xX—=2x+1 12

IIyers x*—2x={, Torja ypaBHeHWe IPHMeT BHUJ.
1 ] I

7 :+t=—15

12{¢ +1) 12 =£(+1); 12041212t =" 4¢3 2 +¢-12=0;
{:=~4 X -2x=—4 |[x*-2x+4=0; D<0

1=3 7 |x2-2x=3"

OrBerT: {—1;3}.

X -2x-3=0;  x=3; x,=-1.

(x+1](x+2)(x+3)(x+4)=24 .

Jlas perieHNA 3TOro YparHeHMA CrpynnupyeM TepBRIM K
YeTRepPTLIl MHOMKIUTENH W Bropodl M Tperwil MHOMKITENDL
U IepeMHOMMM MX.

(x+1){x+4)(x+2)(x+3)=24;
(x2 + Sx+4)(.7r2 +5x+6)=24 .

Iiyers X +5x+4=¢ , TOTZa
1(t42)=24; £ +2t-24=0;
[!:—6 [x2+5x+4=—6 {xz+5x+10=0;D<0
t=4"

X +5x+4=4 " X’ +5x=0; x =0; x,=-5.

IIpamevanne. YpaBHeHHe BHja
(x+a)(x+a)(x+a)(x+a,)=p obpamaerca B KBagparTHOe
YDREHEHE, eCIM a, + @y =d, +d, , WK a4+ a; =a, +a, , WIH
g ta,=a,+a;.

OrBerT: {0;—5},
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( zx+2 - gx_] ](6x2+x~2):0.
2x“4+3x-2  3Ix*-x-2
a) 2x2 +3x-2=0;
1
3% f9+16 _3i5, | ¥=5
x],2= 4 = 4 L 1)
x=-2

2% +3x-2= 2(x~%)(x+2) =(2x-1)(x+2);

x=1
+
6) 3" —x-2=0; x,= 1£1424 125

6 6 xz_%;
2
3x2—x—2=3(x—-l)(x+§):(x—l)(3x+2);
B) 6x' +x-2=0;
1
B E T I v U
Xip = 12 NEETIE 5’ xzl
=3 x#-2
. 1 .
6x2+x—2~_~6(x——;](x+§)=(2x_1)(3x+2]; DV): fxwe 3
2
x+2 x-1 xX#E——
— —_ = . 3
[(2x—1)(x+2) (3x+2](x—l]J(2x 3x+2)=0;
i 1
(ﬁ~3x+2)(2x—l)(3x+2)=(}
(3x+2-2x+1){2x-1)(3x+2) 0:

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

(x+3)(2x-1)(3x+2) _
(2x—l)(3x+2)

x+3=0; x=-3eD(V).

0

OrBer: x=-3.
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13. x* +x°—11x2 -5x+30=0.
d=x1;2;+3;£5+6;+15110;+30,
f(l);tO; f(—1)¢0;
f(2)=16+8-44-10+30=0,

Toraa
b -1 -5x430 | x-2
xt -2 x* +3x* -5x—15
3 -11x"
3% - 6x?
-5x% - 5x
~5x" +10x
~15x+30
-15x+30
0

gv(x)=x3+3x2 —Sx-15;
o(-3)=-27+2T+15-15=0;

435 -5x—15 | x+3

3 +3x° x* =5
—5x-15
—5x—1I5

0

¥ -5=0; {“‘E .

x==5

OrRerT: {—3;2;—\/5;\/3}.



Tpenuposounas patora 9 131

14. X’ —2x* —8x* +13x-10=0. xcZ (HaliT; Henble KOPHH)
a) f(l);tO; f(—l);tO; f(2)=0.
Buaunr f(x)i(x-2).

X -2x* -8x* +13x-10 | x-2
X -2x* x* 4257 +2x% - 4x+5
2x* - 2x°
2x? - 4x°
2x° —8x?
2x° - 4x?
—4x? +13x
—4x? + 8x
5x-10
5x 10
0

6) g)(x)zx" +2%° +2x* —4x+5.
Hposepats ¢(1} u ¢(-1) yxe He HyxKHO, TAK KaK
ecnn OBl 5TH 3HAYEHNA OBIIH KOPHAMH, TO [ (1) =0 u
F(-1)=0, mo aro me rak. p(5)=0; @(-5)=0.
Jpyrux menslx JeMUTeNEN gHcia 5 Her.
3gaunT, TONRKO x=2 — Heaslll KOpeHb YpaBHEHHA
f(x)=0, Apyrux neasix KopHei Her.

OTteBer: x=2,

IIpameganue Moxuo npome,

Tax xak x*+2x° +2x> —dx+5=x* +2x° +x" +x* ~4x+5=

2
= (x2 + x) +(x- 2)2 +1>0 V¥x, To x=2 egMHCTBEHHBIN
KOPeHb YPaBHEHHA.
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VpaBHeHHHA BBICIONX CTeleHeH

15, x* +7x* +4x—-12=0.

16.

d=x1;x2;+3;+4;+6;+12;
8) p(I)=1+7+4-12=0.

o+ 7xt +4x-12

x-1
r - x X +8x+12
8xt +4x
8x° —8x
12x-12
12x—12
0
&) x* +8x+12=0;
x=-6
x=-2
Orser: {-6;-2; 1}.
12x* +525° - 43x2 —13x410=90

Torga panroOHAALEBIME KODHAMH VPABHEHHUA MOTYT OBIThH

P

YHeaa BUAA —, TOe P — AeJauTelNb uncia 10,
g

a g — JenuTenn uyMcsa 12 .

f(1)=9
I(==

1 3 13 43 13
132335 G o=

BHAYMUT f(x)E(x ——1*) .
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138

BrimoninuM LKeseHHe.
1

12x* +52x° —43x% —13x +10 x-
12x* — 6x° 12x* +58x> —14x—20
58x° —43x7
58x° —295?
~14x% —~13x
~14x% + 7x
~20x+10
~20x+10
0

p(x)=12x> +58x% —14x - 20;

| { 1 1 : 1
. @(—5)3"12§+29—2‘+14E’—20=0, T. €. (E(X).(x+5)-

Buinoaaum penerHne.

122 + 58x% —14x—20 x+%

125° + 6x° 12x? +52x ~ 40
52x% —14x
52x% +26x
~40x 20
—40x - 20
0
Hrax, 12x° +52x—40=0; 3x* +13x-10=0;

xX=-3
~13+ /1694120 _ 13417 _

= 6 T 2
3
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X 9x?+27x427 | 196-173x _
4+x-6 5xZ-14x+8

8) X’ +x-6={x+3)(x-2);

6) Sx*-14x+8=0;
_7+449-40 743

X, —_—
1,2 5 5
X=

17.

xX=

e B
LRl

5x? —l4x+8=5(x-2)(x—§)=(x—2)(5x—4),

YpasHeHNe IpUMeT BHK:

(x+3)3 + 196-173x DIV): x¢;3
o3  Grdg * PV ”4
X#E—

5
(x+3)  196-173x
=2 (5x-4)(x-2)

(x+3) (5x—4)+196~173x —x(5x ~4)(x - 2) = 0;

—x=0;

(x2+6x+9)(5x—4)+I96-l?3x—5x3+l4x2 —8x=0;

56 +26x* +21x-36-5x" +14x* —181x+196 =0;
40x° —160x+160 =03

X —4x+4=0;

x=2¢D(V).

OrBer: xc (pemeHud Her).
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Eme HecKOAbKO CMOCOGOR pelleHAd YPaBHEHHH

2
1 i 13
1. (__') "I"“"_'_"““'_z":_"“-
x+l (x+2) 36
Brrurem m3 ofenx uacTedl ypaBHeHHS VIBOSHHOE

1 |
NPOMSBEeEMe "7 M o (A1 BRIZeIEHUA TONHOrO

KBajpaTa B jeBOM uacTH ypaBHeHHA).

Hrax,

s ()
©lf  (x42)F 367 (e+1)(x+2)

1Y 2 1132
(ﬁ) "(x+l)(x+2)+(x+2)2 36 (x+1)(x+2)’

1 1Y 13 2 ( ! ]2_]3_—2-
[;T‘;;‘z‘j T36 (ran)(xx2) ’ \(x+D)(x+2)) 36 (x+1)(x+2) "

1 2 13 2
eThE ———————=da; & =—=2a; 36a°+72a-13=0;
Iy (x+1)(x+2) ’ 36 6 ’
ool
o 36212964468 3641764 36442, 6 .
L2 36 T 36 36 | g=o3

1 _1,
) LiGe2) 6

X
W +3x+2=6; x*+3x-4=0; L

I 13
O GG 6

6=—13x7 —39x-26;

1332 +39x+32=0;
D<0,

OTgper: {—4;]}.
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x=0

2. = 52 +x—x, D(V): qx=2.
x°=2x x‘—x

x=1

Mg pellleHUA BTOTr0 YPARHEHHA HPEJCTABHM Apobh
B BUIe alredpamyeckod cyMMsI ABVX JAPYIrux mpodei.

L,
x2=2x Hx-2) 2\x-2 =}’
1 i 1 |

X —x . x(x—]) - x-1 ; ’

TOTLA

24-%(;—15—%)=12(;—|_~f—-%]+x(x—l);

saunt x(x-1)(x-1)(x-2)=12.

CrpynnupyeM M nepeMHOMEHM HEePBHIH M YeTBePTHIR
MHOXKHTEJb, 3aT€M BTOPOH H TPeTHH MHOMUTEIb (aHANO-
THYHBIHA mpuem ObLN yoxe moKasan).

(x2~2x)(x2—2x+1)=12.

Tonomum x*-2x=g.
Yparuenne npuoGpeTeT BUA

a(a+])=l2;

a+a-12=0;

[ﬂ'=_4 x3_2x=—4 x2-2x+4=0 x=-3
_ ; ‘, M !D 0;

a=3 ¥ ~2x=3 x2=2x-3=0 x =—1

Orser: {-3}.
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3. (x+I)3+2—Z(x+l)+1=%(x+l)2+~2;. D(¥): x=0.
X X

TIpamoit uyTe BOBBE/EHUA B CTEeHE W HPHBEIEHHA K 00IIe-
My 3HaMeHATeMO TEXHMUeCKH OueHb ciodkeH. IlepeneceM
craraeMble IPABOH YACTH B JIEBYIO CTOPOHY M CIPYLIIMpYeM
ciaaraeMble B UODSAKe yﬁmBaHna CTEIIEEel IpH (x+ 1) ;

3 0 2
Hoxyanm (x+1) —;(x+1) + 2 ( +1)_.__-+1_
yunThIBadA, YTO @ —3a’h +3.::nt‘)2 ~b* =(a-b), momyumm

3\? 3
(x+l——) +1=0, sgaunT x+l—;:—1.
X

x
Torma x*+2x-3=0; [x
OrBerT: {—3;]}.

Pext-2x7+6
x*+2x743
HepeMHOJK&TB H 3aTeM PAcKIAJBIEATh HA MHOJRHTéJ]K
OYeHb, HAKXAnHOo, HOHPOGYBM BBEIAEJIHTL IENVI) YACTh B

JeBOi xpo0u ypaBHeHHA. 1A DTOro MOAEdNM YIOIKOM.
L4+ 3 -2x°+6 Ix"+2x2+3
£+ 2x% 4+ 3¢ x*=2x2 42

=258 —2x* =242

—2x% —dx* —6x?

4, =11x2-34.

2x* +4x?* +6
25t +4x? +6
0
IloBesno, uTo pasgennsock Haueno. Hrak,
2 _
¥t =2 +2=11x2~34; x*-13x2+36=0; [xz -
x =

Ormer: {-3;-2;23}.



138 YpaBHeHHS BRICINTHX cTerneHel

x=3 x+3 — Cjx=2
5. 3(@) 168(x 2) —0. D) {”_2.
Myers x> %9, ;
-9
TOrma paskeiuM obe YacTH ypaBHEHHS HA h .

3(16_-3) 168(x+3) _4-46 —9 x4 oy
x+2 29 x—2 29 x*-4 x—9

(x 3)(x 2) (x+3)(x+2)_ _
(x+3)(x+2) 8(x—3)(x—2) 46=0.
(-3)(x-2) _

Iyers (x+3)(x+2)

, TOUJA YypaBHEHHWE IIPHMET BRI

34 +%-—46 0: 3’ —46a+168=0;

1
23+,/529-504 _ 2335 |a=97
3 3 a=6
a) (x -3)(x-2) _
(x+3)(x+2) 3
S(x —5x+6)-28(x2+5x+6); 25x% +155x+150=0;

Q2=

Sx2431x+30=03

_—3li«/961—600_~31119. x=-5 .
X2~ 10 SEETEE [x:_1,2ED(Y)a
(=3)(-2) _
°) (3)2) 63
x —-5x+6—6(x2+5x+6);
2 2 x=—6
Sx*+35x+430=0; ¥ +7x+6=0; | e D(V)

IIposepuM, uTO GVAELT eciau:

a) x=3; 0+168-6°—0=0 — nomxB, T.6. X=3 He ABIACTCH
KODHEM.

6) x=-3; 3-6°+0-0=0 — HOX®, T.e. x=-3 He ABIAETCH
KOpPHeM.

Oteer: {-5;-1,2;-1; -6} .
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6. (x+3)" +(x+5)" =16.

Jlnsa penleHNs IPHMEPORB TAKOrC THOA PACCMOTDHAM
ounoM HeloToHA:

(a+b) =40 + 40" b+ 4,a" 7B+ 4@t +--- A",

TRe Ay A Ay Ay Ay A, — KopbdUIMERTHI IPU @ B n-i
CTeNeBH, KOTOpLle BEIIUCAHIOTSA IO IPaBHIY:
n{n-1)(n-2)-...1 n!

(n-k)p—k-1)- ... 321 k- (k=1)R=2)-..-. 321 (m=k)tk!"

4, =

3aecs n— cTenernb OMHOMA, a4 k obo3HaYaeT (k+l) -0€

cnaraemoe pasioxenus (k<n).

Ho mox#c uHave.
CocTaBum Tabnuuny xoxhdUUMeATOB PA3IOKEANA

B BABUCHMOCTH OT CTElIeHH:

Crenens | KoadpuiuenTs (B #-ii crepenu (n+1)— craraemuix)

(a+b)0 1 2°
(a+b) {1 |1 2!
(a+bY |1 |2 |12 2?
(a+b) |1 |3 (8 |1 2
(a+b)' |1 |4 |6 | 4 |1 24
(a+d) |1 |5 | 10| 10 |5 |1 2°
(a+b)° |1 (G118 20 {15 |6 |1 2¢
(a+b) |1 28| 56 [70 }56.428 [8 |1 28
(a+B) |1 36| 84 |126(126(84 (36 |9 |1 2°
(a+5)°{1 |10| 45| 120|210|252|210|120| 45|10| 1 {2
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Tabnunma AO0NLITHAS:
A) Bropoit cronbel, — cTeleHr ABYUJEHA 10 BOIPACTAHHIO.
B) Bropaa guarosans — cTeleHb NBYUJeHE.

B} IIns toro, urobpl HaliTH KoothPHIHEAT B TPETHEM
cillaraeMoM ceAbMol cTelmeHM ABYUYAeHA, HeEoOXOLUMMO
CHOXKUTE KOo2ahDHUITHMeHTHI OIPH BTOPOM M TpeTheM cjarae-
MBIX IIECTOW CTeHeHHW ABYYJieHa. M TaK MOMHO NOAYUUTEH
koadbdueTH HpH MOGOM cAaraeMoM x-H CTEHEHH
pasIoMeHmd.

I'} Ouens WHTEpecHo, YTO CYMMa BeeX KoadphUIIMeHTOR B
pasiokeHHN 0001 cTeleHM paBHA BTOM Ke CTElleHH
uMcsa EBYX, T. €. A+ A4+ A4, ++4 =2" urT g

Teneps MOKHO IAHATHCH COBCTBEHHO PellleHHeM CaMOTo
ypaBHeHUs

(x+3) +(x+3)" =16.

Ionoum 2‘:()(+—3);~(~)-ﬂ=x+4.

Torpa x=¢t—4.

Ws ypapuenns (f - 1)4 +(t+ 1)4 =16, yuuTEIBag paclpeneneHie

Ko HeHTOR, MOJAVIIM: (uepenoranme
BHAKORB}

1A + 607 +4r +1

AR PLR YLy T |

+(t+1)4
(-1)

(t+1)' +(1=1)" = 2¢* 40412240+ 2.

It

Buauntr 20 +12:2 +2=16;
16 -7=0;

=7 [e=1  [x+4=1 [x=-3
=1 " |t=-1" |x+4=-1" |x=—5

OrBerT: {—5;—3} .
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7. (x=1) +(x+3) =242(x+1).

=l4x+
Tonossum ¢ =~—2% 3

=x+1, Torga x=¢-1.

Tonyymm (f --2)5 +(t+2) =242,
TAK KAK
((+2) = P +5.04-2410/ 22 4102 -2° +.5¢-2¢ + 2°

..|.
(1-2) = £ -5-/ 24108 -2 —107 . 2% 4 50.2° -2

(H-z)5 +(t—2)5 =2 +0+2-10. 228 4+0+2-5-2%¢ + 0.

Urax 20 +80r° +160r =242t .
ay {=0;
6) 1*+40F -41=0;

:221 . {:I
2=t |t=-1
£=0 x+1=0 xe—l

3uaynmr |t=1 ; |Jx+1=1; |x=0 .
t=-1 x+1=-1 x=-2

Orser: {-2;-1;0}.

8 E+L+_4_+_4__.+._1_..+i—0
T x ox-t x2 x-3 x-4 x5

CrpynnupyeM:

HE I RER
x=54x 2x-5 4(2x-5)
T R ) Y i ey T

3 1 4
2x-5 ( + + ) =0;
( ) #=5x  x*-3x+4  x*—5x+6

a) 2x—-5=0; x=2,5;

0;
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6) myeTs x° —Sx=¢, Torga

120
E+L+i=0; t#—4;
{ 14 6

t# -6

3(t+4)(1+6)+1(1+6)+dr1(1+4) 0:
1{t+4)(t+6) -

3 +10r+ 24+ 12 + 6t + 48 4166 =0
82 +52t+72=0; 22 +13r+18=0;

~13+J169-144 _ —1345
2= 4 3
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xtdx’ - 2 -16x-12 | x+1
PR x*+3x% —4x—12
3x’ — ¥
3% +3x°
~4x* ~16x
—4x* — 4x
—-12x-12
—12x-12
0
6) p(x)=x"+3x"—4x-12; @(2)=8+12-8-12=0
2437 - 4x-12 | x-2
x* - 2x? X2 +5x+6
5x*— 4x
5x% -10x
6x—12
6x~12
0

x=-2

x=-3

B) x> +5x+6=0; [
Oreper: {-1;-2-3;2}.

4202 _ Xa+3

10.

£42x5-3 o2’

Bocnonasn3oBaThCA CBOMETBOM HMPOMOPIIHNA MOXMHO, HO
JOBOJXBHO HenpocTo. IIomkiracMcs BLIASIUTL NeAVIO YacTh
B JeBOH M mMpapBolfl 4acTaX YPaBHeHHA.

] 3 -
feox—a [ +2x-3 141 1

I x3+ X :( . ) =1+ (meBas UACTH);
x+2x-3 x +2x-3 x'+2x-3
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YpaBHeHAA BBICIMHMX CTelmeHeld

11.

x 4+x+3 (x3+x+2)+l 1
== =2 =14+ (paras 4acTn).
x+x+2 X +x+2 x +xt2

1

X+2x-3 x+x+2

HOyers f(x)=x"+2x-3; f(5)=125+10-320;
f(x)=x"+x+2; f(5)=125+5+2=0. Bmaunr 5eD(V).
OrBeT: x=5.

Torga : x3+x+2=x3+2xv3; x=3.

2x* —10x% +15x? —Tx+1=0.
9To ypaBHeHHe He ABJIAETCA BOIBPATHEIM.

F)=0;  F(-1)=0; f(%);eo; f(—l};to

2

3HAYHUT pallMoHAJLHBIX Koprell der. KoHeuHo, cyiecTRyOT
dopuyns Kapgano-Peppapi, N0 KOTOPEIM MOMKHO PEOIUTH
Jxo0oe ypapaesue 3-it B 4-H cTeneHU, HO 3T0 Tpedyer sHaHUA
KOMIIEKCHBIX unces. [lonpo6yeM OIpHMeRHTE OPVIHE €O-
obpaxenn.

Muorounes 4-i1 eTelleHH ¢ IeJbIMY KOaMPHMIIHEHTAMY MOXKHO
IPeICTABHTE B BHAe [IPOHSBEISHHSA ABYX KBAAPATHLIX TpeX-
YJICHOB,

axt+ax’ +axt +ax+a, = (b0x2 +hx+ bz)(cux2 +ox+ cz),

rae by b by s oy € X

PaccMorpumM gaHHOE ypaBHeHUe:

&) Taxk Kak a, =2, To by =2 u, qubo hy=1 m ¢, =2,
aubo hy=2 u ¢y =1 (enywam b, <0 u ¢; <0 noka
HMCKJIIOYHM);

6) a,=1, Torga by,c, =1, sgaunt b, =1 u ¢, =1
(cayuam b, <0 u ¢, <0 NoKa UCKJIOTUM),
rorgza 2x* —10x° +15x° —7’J|:+I=(2Jr2 +hx+ 1)(x2 +ox+ 1) ,
HO (2}:2 +hx+ l)(x2 +ox +1) =
=2x* 46" +x% 42 + bhopx® +ex +2x% +bx+1=
=2x* +(b, +2¢,)x° +(3+?3,cl)x2 +(c,+b)x+1.



Eme Hecxoasxo cnocoboB peinenus ypapHeHHT [

JBa MHOroujIeHa paBHBI, €CIH BCe K0a(hOIOUIHCHTE
P COOTBETCTBYIOIIUX CTENEHAX PABHEIL.

beze=-10
31be =15 ;{""_ .
¢ +b =—7 Gth ==

o Teopeme obparHoil Teopeme Brera, 274 cHeTeMa HO-
PO IAET YPABHeHHE m’+Tm+12=0.

Suaqur uAA ¢, =—4 U h=-3 unn ¢ =-3 U h=-14,

HO b +2¢,=-10, Torga ¢, =-3 n b =-4.

Braunr 2x" —10x° +155" —Tx+1= (20 ~4x+1){x* ~3x+1)=0.

22
2
242
257 —4x+1=0_ x=T‘/_
¥ -3x+1=0 x—3+\(5_.
2
S
B 2

Tax Kax GoabOIe YeTHIPEX KOPHeH Yy FaHEHOTO YPABHEHHSH
OBITE He MOXKET, TO CIyYau ¢ OTPHHATEeJILHEIMH KO3gh-
dbrunerTaMu b, ¢,, b, 1 ¢, pacCMaTpUBATHL HeT CMBICJA.

{2+2\{5 ; 2-J§;3+J§ _ 3—25}.

2 2

OrBerT:

12. 12x% - 52x° —=13x* +156x° —13x% = 52x+12=0.

B AJAaHHOM cJjIy4Yac 2T0 BO3SBDPATHOE YVpaBHCHHE. I/ISBeCTHO,
UTO BO3BPATHOE YpaBHEHNe eTHOH CTelIeHH MOMHO ¢ IIOMO-
b0 TTOACTAHOBKH f=X -f--l INPHEECTH K YPDABHECHHIO B OBA
pasa MeHLINe#R CTelleHH. ,If.lm $TOIC YPaBHEHHe cTelleHn 2n
JeNAT Ha X B »-0H CTelleHN M I'PYINIHNPYIOT PABHOOTCTOH-
nige YJIeHBl, TMOoCTIe Yero UCIONLIYIOT 3aMeHy /=X +—,
x2+%=£2-2, x3+%:13—31 0 *
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HpHMeHHM 2TOT IIpHeM K JaHHOMY YP&BHEHHIO. (:x3)

12° - 5222 — 13x+156 -2 24 2 ¢,
x

X X
12(x 4 ) 52(x + ’) l3(x+ ]+156 0.
x
IIyers x+-};=r.
12(r3n3z)~52(t2~2)—13t+156=0;
126% = 52¢% —49¢ + 260 = 0;

f(4)=
—52¢% ~49¢ + 260 ] t—4
1265 - 48¢ 1262 — 4¢ - 65
— 4% —49¢
—41% +16¢
—65¢ +260
-65¢ + 260
0
124 4t -65=0; q2=2iJE:ﬁﬁ=2i28;
» 12 12
x=2
- le
=3 r“}‘_‘% 2x* ~5x+2=0 x:z
r=-2; |x+1=-; 62 415r46=0; :
=4 L”l:“ X —dx+l=0  |¥T73
] x x=2+43
x=2-3

Oreer: {2;1;*%;~%;2+J§;2~J§}.
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13. x* +4x° +18x? +28x-15=0.
Paccvorpum enie OXHE METOX.
Ilonoxkum x={+a ¥ NOACTABHM B ypaBHeHHeE:

(t+a) +4(r+a) +18(t +a) +28(r +a)-15=0;

t* +afa+61°a’ + Aa® +a* + 48 +120%a+ 12607 +4a” +188% +
+36ta+18a% +28t +28a—15=0;

'+ 4a+ )8 +6(a? +2a+3)1* +4(d® +3a% +9a+ Tt +a* +
+4a® +18a" + 284 -15=0.

Hnea mMeToa coCTOUT B TOM, 4TOOL NoAo6paTh TaKHe
3HAYeHWA MapamMerpa 4, IPH KOTODEIX YPDABHEeHME CTANO

6p1 OMKBAZDATHEIM, T.e. KOs(pHUNueaTsl NIPA P omt
OKa3JIUCh Obl PABHBIMH HYJIIO.

a+1=0
Te. ¢, , ; a=-1.
a +3a°+9a+7=0

# =-14¢(0;e0) [lzﬁ

Buaamr 1 +12¢2-28=0; ; .
£ =2 =2

xzxﬁrl
TOTAA .
x=—/2 -1

Orset: {mﬁ—l;ﬁ—l}.
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CamMocToaTeNbHbIE
pabdoThl

Camocmoamenvnan paboma 1

Bapunanr 1
Peimiure ypaprenus:
1. 3(x+3)-2(2x-)+5(3x-1)=4.

4-303x+1) 25-x) _
2 3

3. 3,2(2x+5)-12(2-3x)=26.

2. 1.

2’2(23‘:_2,1) 4(2%—2,5){)—1
- 4. 3 - . =1,

3(3x+4)-4(5x+6) _ |
2(2x+1)~5(3x+28)

2x+3(4x—7)—4
2(2x+5)—3(5—2x)

2(x-1)+3(4x-11) _
" 2(2x-5)-3(5-2x) "’

7

8. (5x+1)’ (x-4)-(5x-4)’ (x—2)=128.

9. (13x+11)" ~(12x+7)* -(5x+9)° =19.

10. (x—2) —(x+2)(x? —2x+4)+(2-3x)(5-2x) =22

=],




CamocrogreAbRble paboTEI

149

Bapmant 2

Peitinre ypaBHeHHUA:

1.

9.

10. (x=2)(x* +2x+4)—(x+2) +(2+3x)(5+2x)=22.

2(2x+1)-3(x=3)-5(3x +1)=4.

43(3x-1) | _2(5+%)

2 3

3,2(2x-5)+1,4(3x +2) =-2,6.

2
1_4[2-5~+2,5x) 2,2(2x+2,1)
; 3

=1.

5(3x—2.8)-2(2x~1)
4(5x-6)-3(3x—4)

4+3(dx+7)+2x
2(2x—3)+3(2x+5)

2(2x+5)+3(5+2x) _l
2(x+1)+3{4x+11} 2 :

(x+2)(5x+4) —(5x~1)" (x+4)=28.

(13x—117 —(5x-9) —(12x-7)" =19.
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Camocmoamenshnan paboma 2

Bapuanr 1

Pemure ypasHeHuUA:

x+3 3 3

1. w42 xot (x+2){x-1) "

=1 _ 1 + 3-2y _
(y-2}y+2) (r-1)ry+2) 2(y-1)(y+2)

xt X 1 x—1
3. = =| ety =
x T =2x+1 x=1 x*—-x/ x"+x

i 62x+1 N 6;-1 X+l 1212
X —ﬁx’k x“+6x

“x2-36 x+l XPex

L5x' | 3x=1 3x+1 _

5. + =0,
oxi-1 3+9x 6x-2
3
-6
6. x+2+ 4 . 5=0.
. x=2 2x-x
g 264l (4¥-2x 2x ) 2%
T 2x=27\ &%+l ledx+4x? ) 8x'+l

8. 8x—(2+x2)(2-x?)=(x? —23«:)2 +4x°.

(2624 x41) -2(222 4 x4 1) 41
2

9. =0.

X

10. (x? —Jnchl)(;rc2 +x+l)—(x2 (-2 1)+ (o +l)3 =1.



CamoeroaTensHEle paboTLI

Bapuanr 2

PemnTe ypasHeHma:

g 33 3
T x=2 x+1l (x=2){x+1)"
3I+2y y+1 ;

"2 (r-2) (+4-2) )(r-2)°

1 x ) %+l x?
| -3 : 7o
x*+x x°-1) x-x

- X4 2x+1 '

2
~ 12 2
4.[16x+1+6x}x+1+ _ 1

x246x  6x-x2 ) x2-36 x-1 xP-x’

5 15x  143x  3x-1_
Tox?_1 9x~3 6x+2

3
x'+6 4
. —x+2=—.
6 x4 2x x+2
" 2x-—1_ 2x _4x2+2x . 2x
T o2x+2 \i-dx+dx’ 8x°-1 ) 8X-1

8. (xz +2}c)2 =4x3—8x—(2+x2)(2-x2).

9. (sz—x+l)2—22(2x2—x+])+l —0.

X

10. (Jr,2 +l)3—(x2 -t»l)(x4 - x* +1)+(x2 +3Jc+1)(x2 ~3x+1)+8x2 =1

151
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Camocmoamenvian paboma 3

Bapuanr 1

Pemnre ypaBHenna:
L. 6x -(3J3+2)x+3 =0,

2x-1_ 5(3x-5)

2. = .
ax+1 8(6x+1)

Sx2—Tx+2 _ (4x-5)
4xt4x—5  16x2-25

4. (x+1){x-2) —(x* —4x+4)(x* -x)+8=0.

T+2x 3 1
X2 +5x-6 K +9x+18 x+3

i x—4 3
TS + 7=
x+4 2x°-13x-45 20+13x+2x

2x-2 _ x-1
2x%-9x+10  4x*—4x-15

=2.

4x-1 4 \ax*-10x 4
25— x-10 x*—4) 4x-9  x-2

2x-13 3 3 24
9. | == ————— =x—4
2x+5 2x°+13x+20 x"-16 2x“-3x-20

6x2~17x-10  x*+2x°-9x-18

10. -
ax?-12x-7  (x+3)(2x7-3x-14)

=5—x.




CaMocroarennHue padors

Bapuantr 2

PemvuTe ypaBHeHKA:
1. 65 +(33+2)x+f3=0.

2x+1 _ 5(3x+5)
4x-1  8(6x-1)°

5x2+7x+2 _ (4x+5)
4% x5 16x2-25

4. (xml)(x+2)3—(x2+4x+4)(x2+x)+8=0.

4 5 == .
x-3 x*-9%+18 x°~5x-6

5. 1 3 2x-=7

x+4 + 3 _ |
25 413x-45  20-13x42x2  x—4"

2x+2 x+1
7. — -— :
2x°+9x+10  4dx“+4x-—15

g 4 (4 4xti \4x2+]0xu2
" x+2 -4 2x2+x—10) 4x+9
3
9. x+4=2x+1 : 5 3 - 28 - A .
5-2x 2x°—13x4+20 x"=-16 2x°+3x-20

6x2417x-10 | x*—2x*-9x+18
2+12x-7  (3-x)2x>+3x-14)

10. =x+5.
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Camocmoamenvrnan paboma 4

Bapuanr 1 Bapuant 2
Pewure ypaBHEHUsI: Pemnrure ypaBHEHU:
1. |x+4‘=2. 1. |x-4|=2.
2. |2x+1=3-x. 2. |2x-=3+x.
3. ¥ +2x-3)=x43. 3. |x?—2x-3/=3-x.
4. {x—3|=x2+2x—3. 4. |x+3|=x2—2x—3.
5. Jfﬂ__zzg. 5. |3;"|__2=2,
2-x 2+x
6. [x+dl-1=3. 6. |x—4-1]=3.
7. |lx+4]—2x+l|=2. 7. 1|x—4[+2x+1|=2..
|x+4| _ lx—4]
T P6x+8 ©x-6x+8
x+5 5-x
. =2, 9 ———=2.
4+ 7x+10| |2~ 7x+10]
2
10. ]x—_zi‘+|x+2|=l, 10. ]I_gr_lizf'_z_"_|=1,
x=3 x+3
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Camocmoamenvnasn paboma 5

Bapuanr 1

PemnaTe ypasHEHNA:
1 (52 +x) —8x —8x+12=0.

2x~1 4x
+
x 2x—1

2. =5,

I 1
3. ?(x+—)+2(x2+—2)+9=0.
X X
I

9x2_0x32 Ox’-9x+8

2 2
5. x-x _x x+2_l.

x—x+l xP—x-2

6. (¥ ~3x+5) —10x2 (32 =3x+5) +9x" =0.

7. {2 -1)(x* -2)(x* -3)=24.

2x 3x 1

] 3 =z
4x“+3x+8 dx*—-6x+8 6

9. (x=1 +Z(x=1)+27 =2(x-1)' +2F.
X" x

4x?

10. x> + =
(Jc+2)2
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Bapuanr 2

Pemiure ypassedms:
2 2 s
1. {(x*-x) -8x*+8x+12=0

2 4
2. JH'l-t- X =5

X 25+1

3. 2(x2+i2)—?(x+l)+9:0
x X

4 _ 8§
9% +9x+2  9x°+9x+8

=1

2 2
5 X +x xXT+x+2

[

x4l Pex-2
6. 9x' —10x2 (32 +3x+5) +(x? +3x+5) =0

7. x* (422 -1)(2x* —1)(4x% -3) =3

3x 2x 1

8. — + =—

4x~+6x+8 4x -3x+8 6
27 9 2 3 27
9, 27-—-% = = _=t
7 4x3(2x+])+2x(2x+1) (2x+1) o

4x?

(x-2)

10. x*+ =5
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Camocmoamenvras paboma 6

Bapunanar 1

PemmaTe ypasnenns:

1. x*~2x* =132 +14x+24 =0.
2. 235 157 —7x* —9x* +x* -36x-36=0.
8. 30x* —97x° +64x% +28x-16=0.

2
4. x* +A+6(x—_lzi)+4x+9=0 .
x=4  (x-4)

5. 12x%+52x° —13x* =156x° ~13x2 +52x+12=0.
6. x* -9 +18x° +Tx-3=0.
7. x*—4x° +18x* -28x-15=0.

81x4+1335x2+lz_?,7.
27x +3x

9. (x+2) +(4-x)" =1056.

10. 22 = B o(x 1),

x“=3x x-x
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Bapuasr 2

Penmute ypasyeHuA:

1, X +2x° —13x* - 14x+24=0.
2, 2x% —5x° —Tx* +9x> +x% +36x-36=0.
3. 30x* +97x° +64x> —28x—16=0.

2—.
PRI L) PP
x+4 (x+4)

5. 4x% —8x° - 21x* +34x° + 2tx? - 8x -4 =0.
6. x*+9x° +18x* -7x-3=0.
7. xt+4x +18x° +28x-15=0.

81x*+135x%+1
I =],
21(9x +x)

9. (4+x) —(x-2) =1056.

135 45
10 — = £2{x*-1).
x24+3x  x%4x ( )
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OTReTHI K CAMOCTOATEILHLIM pafoTam

Camocmoamenvnan paboma 1

Bapuaut 1
1 119 1
L 2 3. 4. |1 5. |xe-lm
6. 7. 8. [0] 9. 10.
Bapuauar 2
1 119 1
1. 2. 3. 4 M| 8 rlg

6. 5] 7. [2 8. |o] 9. 5] 10. [4]

Camocmoamensnas paboma 2

Bapwanr 1
x# 6
1. 2. 3. 4. [{x#-1] 5|
x=0

8. 7. 105772 s @ e 10. [0l

x#1
Bapuanr 2
x#I6
1[50 2. 3. 4. ::) 5. |-

6. 7. 172 8 [ 9. [0,5 10. [0]
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CaMoCTOATEeIbHEIE PAbOThI

Camocmosamenvrnan paboma 3

Bapmanr 1
V3.1 L
I e 4. 5.
x#12
6. 7. —2-32-;1 8. [{x=2,25| 9. 10.
x#2,5
Bapuanr 2
Vo 17 .
L=l 2 |hg 3. [3] 4. [0, 5. [g]
x=12
6. 7. 2%;-1 8. [lxz-225 9. 10.
x#-2,5
Camocmoamenvian paboma 4
Bapuant 1
: 2 s -3-433 _3+33
1. |6, 2.—4,3 3. [-30,2] 4. R 5. [1]
; ~ Y 2-10 _2++/10
6.[80] 7.[37 8 [ 9 [25-135 10. |====5
Bapuanr 2
: 2, =0, LENEEL
1[2;6 2. |-7:4 8 [2:0:3] 4 |4 5. [-1]
— . PN
6. [0;8 7.[-7;-3] 8 [] 9 [15;25 10 :
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Camocmoamenvnaa paboma 5

Bapuant 1
1. 2, 3. [(2-0,5 4.[0] 5. [0l
6. 7. 8. [0,258 9. [31] 10. [-§2

Bapuaur 2

1. [-2;-1;2;3] 2. [-1;0,5] 8. [0,5;2] 4. [-1;0] 5.
6. [-5;-1 7. [[1;1] 8. [-8;-0,25] 9. |-0,5;1,5] 10.

Camocmoamenwvran paboma 6

Bapuant 1

1. 2. 8. |-;ioi5:2| 4.
5. —2;—%;—\/§+l;%;2;1+x/5 6. 5*;[3?;21\/5

CA T I B e I 2 10.
Bapnanr 2

Ly 2 [nisg s

T I 1
4. [33-2:-132] 5. |-55-55-43+255;

6. |23 ; Si*/_ 7. |-y2-1; 2 -
0. 2.9 10. 7772




KapToukn 3agaHnn

Tpeﬂnponoqﬂme KAaPTOYKH

Kapmouxa 1

6. x

L A

Sxi-bx+]

45245541

X —6x+8-3x"=0.

x(x+D)(x+2}(x+3)=3.

28x>+42x  18x2-33x-90
x+] - x—4 '
6 24

a2x3  xe2x-8
3 55x°-22x-8
8x24+22x-55

Kapmoura 2

1.

2.

3.

e

2x+31 +0,5=0.
12—x—x"

(2){—1)2 (5x~3)=(x—0,6)(16x2 —4) .
2x°+3x-20 _ 6x+4
6x2+20x-16  36x2-16
6x°+17x-10  x*-2x*-9x+18

. + ~ =x+5.
4x* 41257 (3-x)(2x>+3x-14)

. 102 —29%% +30x* - 29x+10=0.

(x—l)zx _2
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Kapmouxa 3

2x+3 3x+2
. — + 5=0
6x“+5x—-6 4-9x

xex xPex+2 1

2.

xoxtl Px-2
3. 82> -8x+1=0.

=0x2427x-27  128x+363

4. 5 -— =
X +x-12 2x°+13x+20
36x° 5x-2) l1lx-2  28x-x*
5. 5 - i - =35
Sx°+13x-6  x+3 x'=2x-5 2-5x

4 2
8lx +1335x +1 =77,
27x +3x

Kapmoura 4

2 1
1, (x43) +—— =
(x ) x> +6x4+0
[2—x)[2x2-5x+3) 2 Ay T
Oo3xi—dx+12  3%+13x+14

16 _ 20
T X2 +5x-6  XP45x+6

x x 5

© x*-3x+8 - X+2x+8 T4

5. 20 +5x° +8x2 +5x+1=0.

6. (x+1)' +(x-4)" =97.
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Kapmouxa 5

3x°-5x-8 _3
T o2xt-s5x-3 0 20
-2
2.( I )(6x2~x—2):0.
2x -3x-2 3x“+x-2

3. (x+1)(x+3)(x+5)(x+7)+15=0.

6 3
. =3 +— =1.
x=3x+2 x+3x-4

(.x2—x+])2 _ 4
() () 45

6. 9x—6x% ~ 20'-3x-4 -
2x2—3x+1
Kapmouxa 6

g, 25547206 _ (3242
3x7+4x-4  9x°—4

dx°+23+3  2x%4x~2 _
27 +x+l 6% +3x-1

3. 024(x* +1) +x(x* ~1)=0.

21 -25( 6 x 1
4. + 5+ =—X.
dx+6 x4+2 | 25-x" 2x°-7x-15 2

5. x* +(Jc+4)‘1 =32,




Pemenne rpenspoBouBEod KapTourky 1 6l

Kapmoura 7

L (x+1){x’ +2)+(.vc+2)(x2 +1)=2.
21

. m”x2+4x=6‘
x+4 x-3 x+6

D 2xPedx—6 2-2% -3xl-x+3

W

(=3 # S (x-3)er=2x-3) 4 2

2 2
5. (2_ ’9x+l ) +(2+ Ifx+2 ) _
x"+6x+] 2x°43x+1
6 x4_11x+6
T el

EKEapmouxa 8

1. 7 20 _of 281
‘ 3x ox? ’
X H2x42 _ ¥ +x-3
T X H2x+3 Oex—2

2x+0.8 _ x+4 _ x
T xtox-20 x*-3x-10 x¥43x-4'

4, ¥*+x° 957 -2x+2=0.

4.r?(43,r3+7|x-602] )

{x2+x—l4)3 B

6. * +1+(x—l)6 :2(x2 ~x+]),



166 Kaprouxu segannii

Pewenue mpenupoeotnoi xapmouxy I

2 x#-]
Ll ac P D(V): 4x? +5x+120 { -
4x°+5x+1 x;t—z
5x2 —6x+1=4x2 +5x+1; x2;11x=0; [x:OIED(V)-

X =
OrBeT: {0;11}.
2. ¥ -6x+8-3x" =0
Crpymnupyen.
(x3+8)-—(3x2+6x):0; (x+2)(x2—2x+4)—3x(x+2).=0;
x=-2
{(x+2)(x* —2x+4-3x)=0; (x+2){x* ~5x+4)=0; | x=1
x=4

Ormer: {-2;1;4}.

8. x(x+1)(x+2)(x+3)=3.
Crpyonupyem.
(x+1)(x+2)=x> +3x+2;  x(x+3)=x"+3x.
Torja ypaBHEHHE IIPEACTABUM, KAK
(Ju:2 +3.::)(x2 +3x+ 2) =3.
Obosauum x> +3x=¢.
VpaBHeHNE IIPUMET BHI
£ +26-3=0-
[r=_3 {x2+3x=—3 [x2+3x+3=0; D<0

f=1 W 43x=1 X 43x-1=0
-31,/13
x|_2= 2 -
3413 3113
Orper: 2 T 5 .
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4&

28x7+42x _ 18x*~335-90 p(v): **7
x+1 x—4 ' x#4
2 11£121+2230  1144/841
18x° -33x-90=0; x,= = ;
: 12 12
11429 10
X = =
2 . Ty
11-29"° ’
x=122 =_3
12

18x2 —33x~90=lS(wa)(ani):3(3x—10)(2x+3);
3 2

Mx(2x43) _ 3(3x-10)(2x+3) | (2x+3) 14x 3(3x-10) ) 0
x+] x4 ’ X+l x-4 '
a) 2x+3=0 x=-15e¢D(V);
14x  9x-30
8) =0 Mx(x-4)-(9x-30)(x+1)=0;

x+1i

14x? ~56x—9%° +21x+30=0; 5x*~35x+30=0;

— =6
352,f1225-600 _ 35125 [x D).

X = = »
32 10 10 x=1

OrBer: {—1,5;1;6}.

6 24
$242x-3 224258
Tonomum x> +2x—3=¢, Torga x> +2x—8=(-5.

YpapHeHRHe IPDHMET BUI

1#0
Sy D(v): {*;
L1-35 1#£3
2 t=-10
6(r~5)—24r=£(r-5); £ +13t+30=0; { . eD(Y);

x2+2x—3:—10_ x3+2x+?=0;D<0‘ {x:()
X +2x~-3=-3 X +2x=0

Otser: {-2;0}.
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3 _ 55x7-22x-8

T 8x?422x-55 "
Yro-T0 TOAOIPHTENABLHO TACTO MOBTOPAIOTCA KO3(pPUIHeH-
TR B YHC/JAHATENES I 3HaAMEHaTeae. HpI/IBeJIeM YPaBHeHHe K
HeJCYUCIeHHOMY BHAY.

8x° +22x" — 55x%° =55x* —22x-8;

8%° +22x* ~55x* —55x% + 22x +8=0.
Temepr ODOHATHO IOYEMY - 3T0 BOSBDATHOE YDaBHeHHE
HEeUeTHOH CTeleHH.

6. x

SHAYUT, €CTH KOPeHb x=~1, 50 8x7 +22x—55#0,
Pemum 8x7 +22x-55=0.

T JI21+440  —114,f561

M2 = 8 T %
BHAUMT D(V): x¢:-l—li8ﬁ1~ )
8x° +22x" —55x° —55x” + 22x + 8| x+1
8 + 8x* 8x* +14x* —69x% +14x+38
14x* -55x*
14x* +142°
—69x° —55%°
—69x° — 69x°
14x +22x
14x% +14x
8x+8
8x+8

0
HOJIY‘IHJIH HOBOE BOSBPATHOe YPABHEeHNE YeTHOH CTeleHH.

85 +14x’ ~69x° +14x +8=0;  (:x)
8x” +14x—-69+ 2+ 5 _o; 8(x2+—%)+14(x+l)—69=0.
X X

X X
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Hmmbx+l=m
X

1 2
x2 +—§'=I-
X

-2
8(¢ -2)+141-69=0 ;
8% +14t—-85=0;

7£J494680 -7£J729 727,

! = = = M
1,2 8 8 8
=2

3
l
f=—4~
4
1 5
Xt—==
a) L5

x=2
2x% ~5x+2=053 {l e D(V);
2

1 1

x=—4
4x +17x+4=0 ; ebV).

S U T
OTBeT.{ 4;-1; 7
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Pewmenue mpenuposounoii kapmouru 2

#—4
128 05-0; D(V): 12-x-x*=0; {x :
2—x-x" x#3
2x4+3+6—-0,5x-0,5x" =03 dx+18—-x—x"=0; x*-3x-18=0;
.=6
P e D(V).
x=-3

OrgeT: {~3 : 6}.
2. (2x-1) (55 -3)=(x-0,6)(16x* ~4).

(2x—1)" (5% —3) = (x - 0,6)-4-(2x 1) (2x + 1) = 0;

(2x=1){(2x-1)-5(x—0,6) ~(x—-0,6)4(2x +1)) = 0;

(2x—1)(x—0,6)(10x—5—8x—4)=0;

t

xX=—

2

(2x-1)(x—~0,6)(2x—9) = 0; x=3
3,0 1
OTrBerT: {3,5,42}. x=4E

2x743x-20 _ 6x+4
T 6 +20x-16  36x2-16

—5+(25424  -5+7

3 R

a) 6x° +20x-16=0; 3x* +10x—8=0; x,=
x=—4 ’
L_g : 6x2+20x—16=6(x+4)(x~;)=2(x+4)(3x-—2).
3
6) 2x +3x-20=0;

s x# -4
J‘71,2=H3i 3+]60 :—~3;|:13; l:x=5 ; D(Y): x:&z
3
x=—4
3 5 XF -
2x'+3x—20=2(x+4)(x——2-)=(x+4)(2x~5)_ 3
(x+4)(2x-5)  2(3x+2) 2x—5 1

2(x+4)(3x-2)  40w2)(3x-2)> 2(3x-2) 2(3x-2)°
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2x—5=1; x=3€D[Y).
OrBer: x=3.

6x%+17x-10 F©=2x2-9x+18

. + =x+5;
4x? +12x-7 (3—x)(2x2+3x—l4) *
1
x==
6. 6%
a) 4x’ +12x-7=0; x,= S236+28 _ 6Jg; 2 ;
: 4 4 7
x=-=
\
4x2+l2x—7=4(x—%)(x+%)=(2x—l)(2x+7).
x=—2
~174£,/289+240 -17%2
6) 6x% +17x-10=0; %, = 2B 2B, ¥
, 12 12 vl
2
6x2+17x—10=6(x+?)(x—%)=(3x+10)(2x—1).
x=2
-3+,/9+112  -3#11
B) 2x% +3x-14=0; x,= RELLA ; 73
4 4 x=—5

2x2+3x—14-——2(x~2)(x+%)=(x—2)(2x+7);
r) x°—2x2-9x+18=0; Crpyunupyem (x3 -9x)~(2x2—18)=0;
(x3—~9x)—(2x2—18)=0; x(x2—9)—2(x2*9)=0;

(x2—9)(x-2)=0; (x+3)(x-3)(x~2)=0; :

X #
2
(Bx+10){2x-1)  (x+3)(x-3)(x-2) . . 2
(2x-1)(2x+7) * (3-x)(x—2)(2x+7) =x+5; D(¥): x:23,5
X
3IHO“Jjﬁ—=x+5; x#3

2x+7  2x+47

BHOIS sy 2Ty is xe5=1; x=-4eD(V).
2x+7 2x47

Orger: x=-4,



172
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5. 10x* —29x° +30x? —29x+10=0,

Tax KaK 5T0 BOSBPATHOE ypPaBHEHHEe YETHOH cTeneHH,

pasgesuM ofe gacTH ypaBHeHHA Ha Xx°.

10x* —29x +30-2+2% —0; 10
X

X

IIyers x+l=r;
X

1062 ~29¢+10=0;

(x2+i2)~29(x+1)+30=0.
X

X

PRI S 10(r* ~2)-29¢ +30=0;
=

29+,/841-400 29121 .

Lia

20 20 °
5 1 5
=3 FTET2 . [adesee2=0 | |¥T2
2’ 1 2 2 ’ =1
f== xt—=2 5x°-2x+5=0; D<0 r=7
5 x 5
Oreer [-1—,2}
2
x—1 2.1: 2
6. (,, ) 1:6.
(x‘—x+])
M 1
(x'—2x+l)x L2, x{x—2+—;] 2
2 2 H9’ VR
(x —.r+1) xz( %1 +l) 9
X
TTonomxum x+l—l=1, TOrAa x+l-2=t—l-
X X
YpaBHeHHe OpHUMeT B!
-2 2 e _ 9% f81-72 923
;2 ""9, 23 9t+9—0, ll,z 4 - 4 »
1 x=2+\/§
x4+—=1=3 2
1=3 X X —dx+1=0 x=2-+3
r=27 1xelog23 7 22 osxe2=0 7 |x=2
2 X 2 ]
x=-
L 2
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Pewenue mpenuposounoi kapmowku 3

2x+3 Ix+2
. =5 + > =
6x 4+5x-6 4-9x

*

a) 6x>+5x-6=0;

3 2
—5+.f25+4.36 5313 |77 r#dy
Xy = 3 ek , D(V): L
xXx=— X+ _l"‘
3 2
6)6x2+5x-6=6(x+ixx-3)=(zx+3X3x-2y
2 3 '
2x+43 + 3x+2 =0:
(2x+3)(3x-2)  {2-3x)(2+3x) '
L1 _0; o0=0;
3Ix—-2  3x-2
¥xe D(V): -~ eCThL pelllcHHe.

OrgerT: (uoo; —ll)u(_ll;_E)U(_E;E)U(E;w)_
2 2 3 3°3 3

eCcTh pemneHure ypaBHOHMH,

©-x xr—x+2

1.

- =
Poxtl  xiex=2

TlomosxuM x> —x+1=t, Torfa x> —x+2=f+1;

¥ ox=t-1; ¥-x-2=¢-3,

- 10

s RO O e

(e=1){(e=3)=1(t +D)=2(¢-3);

44317 —t=1"-3;

£ 42-3=0;

[;=_3ELKy); [xz“x+1:—3; [xj—x+4=01)<0; [x=1.
t=1 X —x+l=1 x —x=0 x=0

Orser: {0;1}.
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3. 8x° —8x* +1=0;
i 1 1
N PR
d il,—z,i4s—8 f(
TOTAR

8x* —8x* +11 xw-%

8x® —4x? 8x? —4x-2

1

1 1
2)_8-§~8-1€+1*1~2+1—0 .

~4x* 41
~4x7 +2x
~2x+1
~2x+1
0
8 —4x-2=0;  4F-2x-1=0;  np=EE IS

27 4’

OrBerT: {l ]—_ﬁ ,“'T\E}

g D9 +27x-27 1284365 _
T Aex-I2 25 +13x+20

a) x*+x-12=(x+4)(x-3);
6) x* -9x>+27x-27=(x-3)’;
8) 2x>+13x+20=0;

x=-4

_—131.{169—]60 -1343 5
Mz = 2 == x=—23
2

5
2x° +13x+20=2(x+4)(x+5)=(x+4)(2x+5),

Torme ypaBHeHue NPAMET BHI
x#3

0; D(Y): x#—4
x=—-25

(x-3) 1284365
{x+4)  (x+4)(2x+5)
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(x-3)" (2% +5)~128x~ 365~ x(x +4)(2x +5) = 0;
(%% —6x+9)(2x+5)—128x~365 - x(2x* +13x+ 20} =0;
2%’ —Tx* —12x +45-~128x—365-2x" ~13x" ~20x=0;
—20x* ~160x~320=0; x’+8x+16=0; x=—4¢D(V).
Orper: @ (peutenmd uer).
5 36x*  Sx-2) 1lx-2  2Bx-x® _ 5
"l sxh13x-6  x+3 ) x2-2x-5 2-5x
-3
53 4135602 x]2=—13i\/169+l20=-13117; 5
’ 10 10 xX=—
5
2
5x +13x-6=5(x+3 (x——-)z x+3)(5x~2}; i
(o3)x-3)=Gea)sx-2)s
2
2 2 2 x#ES
36x _5x=2) X -2x-5 Ba—x —5. D(V)'< 3
{x+3){5x-2} x+3 ) M1x-2  2-5x ’ ee2
1
36x2w(5x—2)2.x2—2x—5 28x—-x2: : Lx2—2x—5¢0
(x+3)(5x-2) Blx-2 5x-2
(6x+5x—2)(6x—5x+2)(x*~2x-5) 9y 4 5
(x+3)(52-2)(11x-2) T2 T
(x+2){x*—2x-5)+ (x-+3)(28x— ")
(x+3)(5x-2} S
X253+ 2x°-4x =10~ -3x°+ 28x "+ 84y _

(x+3)(5x—2)

25x°+75x-10 _

(+3)(5x-2)

25x* +75x-10=25x" +65x-30; 10x=-20; x=-2eD(¥).

OrseT: x=-2.



176 Kaprouru sajaHni

81x 413557 +1 _
27x3+3x

810x* +1350x* +10=77-27x> +3-77x;

810x* —2079x* +1350x% = 231x+10=0.

7.7, 1o D(V): x#0;

Hg... Kenanne penraTs YpaBHeHHEe «B J0B» YTO-TG OTIANO.
Tionpobyem muaue.

x2(81x2+135+%J
X

3x2[9x+~1—J
X
| S

1 1
MOROMUM Ox+—=1; 81x2+2=9x-—+—,=f ’
X x x

=7,7. Hy reneps gcHo,

TOrAR 81x2+%=t2—-18.
x
2184135
3
£ =23,11+117=0 |-10; 102 — 231 +1170=0;

23liJ(231)2—4-1(}-1170 _ 231£,{53361-46800  231%./6561 ,

¥

VYparHeHMe HpUMET BIA 7.7.

4y

20 20 20
_78 1_78
L B8l == Ixt—="= T455? _8x+5=0
L2 = ? : 3 :
: 20 15 1 15 2 _
t:? Oy 4 — = = 18x° —15x+2=0
x 2
=3
39439545 3,
x1,2=T, 1°?
X=—
15
-2
. C15%415°-8.18 . | * T3
L2 36 ’ y 1°
"6
Orser: {—;l;g;lz}.
67373
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Pewenue mpenuposounoi kapmouru 4

(x+3) b

x +Gr+9

+3) 4+ -2=0;

(x ) (x+3)2 ’
2
(x+3)4-—2(x+3)2+l _0: ((x+3)2—1) ~o:
(x+3)° ’ (x+3) ’
X+3+1=0 x=—4
x+3-1=0; x=-2,
x#-3 xz -3

Oreer: {—4-2}.

(2-x)(2x2—5x+3)w 3x2+4x__7 _
P©-3x%—4x+12  3x%+13x+14

a) x’-3x° —4x+12=0;

(x—4x)-(3x" ~12)=0;  x(x*-4)-3(x" -4)=0;

(x2+4)(x—3)=0; (x=2)(x+2)(x-3)=0;
6) 3x* +13x+14=0;

-13%,/169-168 _ ~13%1 r='2
k

X, = = ;
12 6 6 P,

3
Ix’ +13x+]4=3(x+2)(x+%):(x+2)(3x+7);

B) 3x” +4x—-7=0;

—2+Jav2l _ 215 r=1
- L]

X =
1.2 3 3

3x% +4x—7=(3x+T)(x~1);
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v} 2x* -5x+3=0;

L5352 521 x=1
R _3;
* 2
x+#2
222 —5x+3=(2x-3)(x-1);

(2x-3)(x-1) -
(2—x](2x—3)(x—1]_ (3x+7){(x-1) -3 D(Y): 23
(x—2)(x+2](x—3) (x+2}(3x+7) ]

%22
—-——«-—-—-(2x 3+x-3)=-3; A
(x+2)(x-3)
()x-2)
(x+2)(x—3)
¥ -3x+2=x"—x—6;
x=4eD(Y}).
Oreer: x=4,
g _J6 2
x“+3x-6 x“+5x+6
IIyers x° +5x—6=t; X +5x+6=¢+12.
YpaBHeHHe IpHOGpeTeT BUI
t#0
L. 2.y D(v): {
¢ +l2 t=—-12

16(1 +12)-20t = (2 +12) ;
166 +192—20¢ =¢* +12¢;
12 +166-192=0;

[z :_24613()/); ‘:xz +5%-6=-24

2 +5x+18=0: D<0
=8 P ae5x—6=8 x2+5x—14=0;{

x=-7.
x=2

Orser: {-7;2}.



Pemenue Tpedanposoynol raprouru 4 19

x _ x _i
T ox-3x+8  xP+2x+8 247
x x _ 5. 1 1 5
- T4 T 877 8 Ta4c
x[x~—3+§] x(x+2+-8-J 24 x=3H—  x+2+— 24
X X X X
8 8
Ilyers x—-3+—=¢; x+24—~=t+5;
x x
1 1 5 t=0
T D(V):

24(r+5)-24t =5t(t+5);
241 +120-24¢ =5¢(1+5); 57 +250-120=0

P 4+5t-24=0;
o x-3+3__g ¥*+5x+8=0; D<0
{
e DV x=4
[1-3 v): x_3+_8_=3 x ~6x+8-0,[
x=2
OrBer: {2;4}.
5. x* +5x° +8x* +5x+1=0; (:xz)
A asxe8a2eL —o; (x2+—12~)+5(x+l)+8=0.
X ).'2 X X
IIomoxum x+l={, TOTHA x* +%=t2-2.
X
(r2—2)+51+8=0; 2 +5t+6=0;
[ =3+.f5
x=
1 2
[ix=_3. x+;:—3 |x?+3x+1=0 po 38
t=-2" L X 4+2x41=0 2
x x=-1

OTser: {_'%‘E ;—l;“3;‘ﬁ}.
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6. (x+1)' +(x-4)" =97.

x+l+x-4

IMonomum = =x-15.
Torma x=¢+1,5, ¥ ypaBHeHHe IIPUMeT BUJ

(r + 2,5)4 + (t — 2,5)4 =97 . Vunrelpag pacupegeseHne
K02 OUITHEHTOR, TOMYINM

(t+2,5) = £ +48.2,54+ 62,5 +41(2,5) +(2,5)’
+
(1-2,5) = ¢4 -4 2,5+ 622,57 —4(2,5) +(2,5)"

(t+2,5) +(1-2,5)" = 2" +0+122(2,5) +0+2(2,5)"

Il

Buaunr 2* +75¢% + 2%26—5 =97;

16¢* +600¢* +625=776 ;
16¢* + 6006 —151=0;

( 2 foz2
(rz) =—30(}:1: 300°+16-151 :—3(}014 75°+151 _ —75i76;
12 i6 16

2

1 ]
2 x—1,5=5 X
R LI 1}
0= x-15=—=

4 ? 2

£ =

L
I

OTrser: { 1;2}.
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Pewenue mpenupoaounod xapmouxu 5

1.

3
3x2-—5x—8_3 y
W 2 oWy {1
2x* -5x-3=0; x12:51 25+24 527 :
’ 4 4
6x* ~10x-16= 6> ~15x-9; sx=7; x=1,4 eD(V);
Orser: {1,4}.
( qx—2 _ 2x+l )(Gxg—x“Z)z(};
2x —3x-2  3x"+x-2
x=2
8) 267352203 x,=-v 0323 3
4 4 x:_E
_ ~ =]
6) 3l +x-2=0; x,= £ 1424 125 L
, G - i
x=2
B) 6X2—x—2=0; I11=@:£; -3 H
. 12 12 [
X=—-
6x" —x-2=(3x=2)(2x +1) ; x#2
x=2 x+l x;&_%
[[Zxﬂ)(x-Z)_(3x—2)(x+1)}(3x—2)(2x+]):0; D(V); o
(_‘__ 1 )(3x—2)(2x+1)—0. e
2x+l 3x-2 =U3 -

(3x-2-2x—1)(3x-2}{2x+1) _ 0-
(2x+1)(3x-2) -

x=3=0; x:_"aeD(.V).
OTBer: x=3.
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8. {(x+D){x+3)(x+5)(x+7)+15=0.
Crpynmmpyem: (x+1)(x+7)-(x+3)(x+5)+15=0;
(J.c2 +8x+7)(x2 +sx+15)+15=0.

Ilomoxum x° +8x+7=¢, Toraa x> +8x+15=1+8;
(r+8)+15=0; £ +8+15=0;

x=-6
{:ﬁs. [;2+8x+7=—5. [x2+8x+12=0_ x=-2

t=-3" |x48x47=-3 |x*+8x+10=0 |x= 41§
x=-4-46
OrBerT: {—4—\/6;—6;‘2;"4+Jg}.
x#1
o A rar il (x—l)ﬁ(x—2)+(x+4;;(x—1) =1; D(¥): §¥#2
6(x+4)+B(x~2) = (x—1)(x-2)(x + 4); Xt

6x+24+8x~16=(x" ~3x+2)(x+4);

14x+8=x" =352 +2x +4x2 —12x+8; »* +x°~24x=0;

x=0
x:O ; x=—l+‘\jﬁ ED(V).
x> +x-24=0 2

Jc__1+\f9_‘§'

17 2

OTrBer: {_l"';(‘ﬁ;o; _1+2\/§}.

(x’"’—.vc+1)2 _49
(1) (x241) 45"

Brinecem x2 B YHCNHTe e W 3HaMeHaTeJe

B JIeBOH 4acTH
ypaBHeHUd.
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2 5 . xz(x']"'%)z 49
((x—l) —x -2x+1), "2("‘“%)(“%):%.

2
(x— 1 +—I)
¥

49
Monyyam +——7—5=7c- Honooxum x+l=t.
(x—2+~)(x+7)

45 x
2 t#0
(=) _4# . 45(:2—2r+1)=49r2—98t; D(V): -
(1-2) 45 t#2
;2
4+.J16+180  4+14 T
l'=—'5
-x_9+\/€5
4
1 9
*+2=3 ] 2x* —9x+2=0 . ng_ﬁ
1 _ 5 7252 45x42=0 v
x+}-=—— x=-2
X=—-=
Oreer: {“2;9_\[6_5;—1;94.@}-
2 4
' 2x®—3x+1

HMonomum 2x° —3x={, TOTAa YpaBHEeHHe IPHOGPeTeT BUA:

Ve P VE R YR P D(V): t#-1.
t+1

3 -t +d=d+4; 3P +8=0;

r=0 2% ~3x=0  [*70
e D{V) ; ;1 x=15 .

t=—§- ( ) 2x2—3x=—§ 5
3 3 6x* —9x+8=0; D<0

Orser: {0;15}.
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Peuenue mpenupo6ownol xapmouku 6

1 24746 _(3x42)"
" 3% HAx-4 9xP-4

a) 3x +dx—4=0;

x=-2
w2 [T
3

6) 2x° +Tx+6=0;

x==2
. _ =T49-48 741 .
1,2 = 4 =T 0 r=—o
2
20 +7x+6=(x+2)(2x+3); x#~2
(x+2)(2x+3)  (3x+2) _ D(Y): {x=2
(+2)(35-2) (=-2)(Bx+2) Y,
X#—=
23 _392_0;  2x+3-3x-2=0; 7T
3x-2 3x-2
leeD(V).

OrBer: x=1.

4742543 + 237 x-2 .
2xf4xHl 6x74+3x-1
Momoxxum 2x* +x+1=t¢, TOorOa

23+ x—2=£-3; 4xP+2x+3=2+1; 6x +3x-1=3—4;
241 -3

=z = —_ =11 = —_ .
=2 () (- 4)+e(1-3)=2(3-4); o
667 —8t+3—4+8 -3t -6 +8t=0; =4; D(V): 4
12
x=
{t=2 D) 2%t +x+1=2 25 +x-1=0: |7 "2
€ ; ; __1-
{=-2 2% 4 x+1=-2 x=-1
. 2x*+x+3=0; D<0
OrBer: {—1;*2‘}
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3. 0.24(x 1) +x(x* ~1)=0; 25 6(x*+24% +1)+ 255 ~25x=0;

65 +25%° +12x2 —25x+ 6 =0 ]:x2
DTo BO3BpPATHOE YPaBHEHHe (KOCO-CHMMeTPHUHOE).

6x? +25x+12-2+ 5 = 0; 6(x2+-13)+25(x-l)+12=0.
X X X X
TTonosxmm x——l—zt, TOrma x2+L2=!2+2.
X X

6( +2)+25+12=03 61 +251+24=0;

-25%,/625-576 -25+7

ho= 12 VI x=-2
S T DO N B 1
=7 2577 [2); +3x-2=0 ||x=73
o 8 ol 8 [3x%+8x-3=0" |[x=-3
x 3 1
11 Xx==
Orser: <-3;-2;,—;—,. L 3
32
4 2 x2—25( 6 x ) 1
- 2+ B =——JC,
4x+6 x+2 \25-x 2x T x—}5 2
5 7495120 713 | ¥7°
a) 2x"—Tx—15=0; x,= = 5 35
! 4 4 X=—
2x% ~Tx—15=(x-5)(2x+3);
21, =25 ( 6 . x ]=—x-
2(2x+3)  x+2 \ (5+x)(5-x) (x-5)(2x+3) ) 2 2215
2 45 =5
21 R 25 6(2x+3)+x(x+5)=_1_ : D(V): X
2(2x+3)  x+2  (x=5}(x+5)(2x+3) 2 X# 95
X4 2

2 x*—7x-18 L
2(2x43)  (x+2)(2x43) 277
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=9
6) x*-7x—18=0; [x 2; 2x* —Tx~18=(x+2)(x-9);
X=—
21 (x OHx+2) 21 x=9 |
—_—— ==X
2(2x+3) (x+2)(2x+3) 2% 2(2x+3) 2x+3 2
21+2x-18 1 1 1

m—ax, E-:-i—x; x:leD(V).

OrgeT: x=1,

5. xt+ {(x+ 4)4 —32. Honoxum ¢ =>4

=x+2, TOIZA
x=t-2; (1-2)" +(¢+2)" =32;
(t+2)4= a2y 67 22 440204 20
(t-2)'= 1 ~a 2+ 62 2 4. 20 42

(¢+2) +(r-2)" = 27 +12/2 .2 +2-2¢
14247 416 =16; r2(12 +24)=0;

t=0; #+24=0, &, T.e. x+2=0; x=-2.
Oreer: x=-2,

t 1 10 2 L0
—2+——-2—=—- e . )

6. (x+2)" 9 [ x(x+2)] ; D(V): {x¢—2'
Loz 1l 2 (l_L)Z _1o 2
*ox{x42)  (w2) 9 x(x+2)’ \x a2 "9 x(x+2)’

T 2 e S TTonoxum ————=
x(x+2) ) 9 x(x+2)’ x(xa2)
1 +rw%= 9791003 1, = oot 921,

0 18 18 7’
;o5 [_2__*2 5x2 +10x+6=0; D<0

; 2x2+4x—6=0;|:x=1_3eD(V)
xX=
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Peuenue mpeHupo6oLHOU KAPMOUKU 7

L (x+1)(x* +2)+(x+2)(* +I)=2.
A F2x 12+ 4205 +x+2=2;

2x° +3x° +3x+2=0
— BTO BOZBPATHOE YpPaBHEHME HEYeTHOH CTeleHH,

Torga x=-1-— KopeHs:.

20 +3x% +3x 42| x+1
2x%° +2x% 2x2+x+2; D<0
x? +3x
X
2x+2
2x+2

0
Orser: x=-1.

2
2, 2 _x?i4x=6.
x =4x+10

IIyers x2—4x+10=t, Torma x° —-4x+6=f-4;

%-(:-4):0; D(Y): 120

P —4-21=0;

t=7 | -4x+10=7 x”'-4x+3=0;[xif
[f=—3’ L2-4x+10=-3’ N

2 ~4x+13=0; D<0

OrseT: {1;3}.
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3 x+4 _ x-3 x+6
T 2axledx—6  2-2x°  £-3xP-x+3
2x? ~4x~6=0;

x*=2x-3=(x-3)(x+1);
2-2x* =2(1-x)(t+x);
x =3x* —x+3:x2(x~3)—(x—3)=

=(x=3)(x* 1) =(x=3)(x+1)(x-1);

x+4 x-3 _ x+6
2 3)(rl) | 2 (ael) ()t} 5
(x+)(x-)+(x-3)(x-3}=2(x+6);
W34+ X 49 -6x=2x+12;
2x* -5x—=7=0;

7
X _ 5425456 519, | ¥=3
2 =7
) ?4 x=~lg D(V)
OreeT: x=—.
2
327 9 a2, 27
4. (x-3) +?(x—3)+lmx(x 3) +55

IMepeHeceM Bce B OfHY CTODOHY.

309 ) 27 27
(X‘“S) —;(x—?’) +;2”(x_3)—;3-+]-0.
Tax kax « -3 b+3ab® -4 =(i:1'—.if::)3 )

3

(x—B—}—) +1=0; x-3-2=-1,
X x

x=3

x=-—1

x2—2x—3=0; [

Orser: {3;-1}.

x=3

D(Y): x#1
x=—1
D(V): x=0
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2 2
i
5. z_ﬁi?iiﬂ“ + 2+% =8
x“+6x+1 23+ 3x+1

2 2 z 2
(2,\' +12x+2-9x—l) +(4x +6x+2+18x+2]

3 3 =8;
X°+6x+1 2x°+3x+1

e 2 9 2
2x°4+3x+1 4x"+24x+4

. o =8;
X+bx+1 2x"+3x+1

24 3x4l Y 4(x2+6x+1] i x4+ 6x+120
[ J+ =8 D(V): {

3 z
X +6x+1 2x°+3x+1 2x2 34120

2

2x243x+1

IIyerep | ~“5—"—1 =t (t20).
y [ X 46x+1 ) ( )

z+lt—6—8=0; 1 —8+16=0;

(t-4) =0; 1=4;

2x%+3x 41 _
(2x243541Y Ha6x4l
\ X1 +6x+1 ] — 2x +3x 41 _ ;
Srbxrl

[2x2 4 3% +1=2x2 +12x+2

_2x2+3x+l=—2x2—12x—2 ’

x:w% e D(V)

 4x” +15x+3=0

_ 15177
L _TISEY2Sa8 15177 ' e p()
12 8 s R L Vi '
T8

1, 154177 154177
8 ' 8 :
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4 1lx+6 5
X ¢ x#-12
HERrTFTR bly): 6
6x° +11x* —11x-6=0;
s{)=0;
6x° +11x* —11x—6 | x—1
6x° — 6x" 6xt +175° + 172 +17x+6
172 =11x
17x* -17x°
17x -11x
17x° -17x°
17x% =11x
17x* —=17x
6x—6
6x~6
0
6x* 17X +17x* +17x+6=0; | x°

17 6
6x° +17x+1T+—=+—5=0;
X X
i 2, 1 2
IMyere x+—=¢, Torga x +-—5=t"-2;
X X

6(=2)+17+17=0; 62 +17t+5=0;
_ —17£4/289-120 _ -3

ho 12 1z
| L 3x+x+3=0; D<0
f=—§- x+;:—§ ] x=-2
! 1 5’ 232 +5x+2=0; 1’
f=-= Xt—=-3 x=-c
X
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Pewenuwe mpenuposonnod xapmoixu 8
2, ¢ 4
L 7[:: +)]_2[x +§1]=9.
3x 9x

2
?(§+~3—)—2[%+%]=9 .
X X

2
TlonoxuAam i+~?1:e‘, TOTIa 5-—4-12:12—2.
3 x 9 x

YpagHenue npuobpereT BHI
7:-2(:2-2):9; 2(:2—2)~?r+9=0; 21 -7t +5=0;

5
- {=—
_TEJ49-40 743, 5.
],2 4 4 L3 ]
=1
i+i—£ _15+9
37777 | 2P -15x+18=0  [¥=TT 0 (x=6
; :
x 3.7 [F-3x+9=0; D<o’ |, 15297 |l
3 =x 4 2

OrBeT: [11;6].
2

252 _ X +x=3

px-2"

¥2x+3  x
BeigenuM Lenyic 4acTh B JIeROM M HPABOHN YacCTH

ypaBHeHHd,
(x3+2x+3)—l (x3+x—2)—] . 1 1
C+2x+3 Oex=2 X2+ 2x+3 - Otx-2 ’
11 DY X +2x+3%0
C4+2x+3  F4x-2 ( ) P rx—220

Yaurnigas cBoiicTBA MPONOPUNH, MOAYINM
P ax-2=x +2x+3;

x=-5 eD(¥).

OrBer: x=-5.
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22408 x4 x .
$1ex=20 x2-3x-10 x°+3x-4°

3.
a) x%—x-20=(x-5)(x+4);
6) x’ ~3x-10=(x~5){x+2);
B) x* +3x-4=(x-1){x+4);

x=5
2x+08 x+4 B x 0. ) x=1
PGP PG e Y rwy ek LR o GO LIS I
x#-4

(2x+0.8)(x +2)(x~ 1)~ (x+ 4)(x+4)(x 1} —x(x - 5)(x + 2) = 0;
(2x+0,8)(x2 +x--2)—(x2 +8x+16)(;c—1)-~x[:rc2 —3x—10)=0;
2x° +2x% —4x+0,8x +0,8x—1,6 - x° —8x> —16x+x" +
+8x+16 -2 +3x7 +10x=0;
1,257 —1,2x+14,4=0;
12x* +12x-144=0;
¥ +x-12=0;

x=~4; ¢ D(V)

x=3,

OrBer: x=3.

4. ' +x° -9x* -2x+2=0.
F(=0;  f(-D=0;  f(2)=0; f(-2)=0.
S3HAYNT PailHMoHANLHBIX. KOPHeH HeT, 3T0 He BO3ZBPaTHOe
ypabrenne. Kax e 6piTh? Tak KAk HaM SAHO ypaBHeHUe

YeTBepTHil CTEIeHH, TO B MPUHIIUIE €10 MOMCHO NPEfCTABUTh
B BHIe NpPOM3BeHeHHI IBYX VPABHEHBHWII BTOPOIl CTeHeHH.
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apx* +ax’ + Xt +ayx+a, =(b0x2 +b]x+b2)(cox2 +eox+ cz),
THe ay; 4y Gy das ay; bys by by s 3 €L
B nasHOM chnyduae NpeRTNONOKMM, UTO by ¢4 by ¢ —
EOJI0KUTENBHEIE.
a) Tak xax g, =1, 7o f=1 u ¢, =1;
6) @, =2, sHaunT WM b, =12 U ¢, =], wau b, =1l
" ¢, =12, TOTHA
x*t+x* - 9%’ —23:+2=(x2 +b]x+2](x2 +c,x+l), HO
(x2 +z":J1x+2)(;wc2 +clx+1):
=x'+hx’ +2x% 4o +hexX +2ex+x7 +hx+2=
=x" +(b +¢,)x° +(3+bc)x" +(2c, +4 ) x+2.
bi+e =1 b e =1
2¢, + by =2 2+ =-2
Ilo Teopeme, obOparnoit Teopeme Buera, 2Ta cucTeMa
TOpOXKGaeT yPaBHeHHe mt-m-12=0,

Suadyur uny ¢, =-3 ¥ 5 =4 unn ¢ =4 n b =-3,
HO b +2¢,=-2, Torma ¢;=-3 u b =4.

Bpaupr x* +x° —9x° —2x+2=(x2 +4x+2)(xl-3x+l):0 .
x=-—2+\/§
x=-2-42

Paccmorpum {

2
X +4x+2=90
) . _3+J§
x*=3x+1=07 [FT 5
35
X=—
2

Tar Kak HalileHbl BCe UETRIPE KOPHS YpABHEHWA, TO CAyHal
C OTPULATENIBHBIMU by co; b3 ¢, PRCCMaTPHBATEL HET CMEICIA.

OrperT: {—2—\5 ;—2+\/§ : z’%—‘@—,%}
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4x2(43x3+71x—602]
(x2+x—-]4)3
IIpec6pasyeM vVpaBHeHHe, BLIHECEM B YUCIUTEJe

U aHaMedaTene x°:

4x° [43x+7] —%

.\'3[x+]—%)3
4(43(x—%)+43+28)
(x—%+1)3

4
ITyere x——+1=¢, Torna ypaspegue mpuMeTr BUI
X

4(43:3+28)=9;
f
S(-4)=-9-64+172-4~112=0;

or —1721-112 | t+4

o1 + 3647 972 —36r—28

)=9. Tax kak 602=43.14 u 71=43+28,

TO =9,

9P —172¢-112=0;

367 =172
36t —144¢
~28-112
-28(—112
0
{= 2
N __2
0 36t —28=0: r12=18_./324+252=]8:l:24; 3;
. 9 9 1“1—4
3
) =_7
a) f=—4; X—E+[=—4; JC‘_+S.I—‘]4=0; [I )
x I=2

6) r=—23 x-141=_2, 32455 42-0;
3 X 3
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x=3
_—Si 25+504_—5i23, 14 -
xllz— 6 - 6 ) x:_?!
14 14
) r=2; x-2i1= 32 qix-a2-0;
3 x 3
x=6
X _11iJ121+504_~lIi25_ 4
1,2 6 - P » x:_&‘g.

OrBerT: [—?;—43;-21;2;3;6].
3 3

6. x6+1+(x—1)6=2(x2—x+1).
(x~1)6=x6—6x5+15x4—20x3+15x2~6x+1, TOTAR
xS 41+ x5 —6x° +15x* ~20x% +15x2 —6x+1-2x2 +2x-2=0;
2x% - 6x° +15x% = 20x° +13x% ~4x=0;
a) x=10.
6) 20 -6x* +15¢ 2007 +13x—4=0;  f(1)=2-6+15-20+13~-4=0,

ToTgA 2x5—6x4+15x3—20x2+13x—4| x-1

2x% —2x* 23t —4x® +11x% —9x +4
—4x* +154°
—4x* + 4x°
11x% - 20x°

11x* ~11x?

~9x% +13x
-9x7 + 9x
4x—4
dx—-4
0

Honoxum ¢(x)=2x" -4x* +11x* ~9x+4.
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p(1)=0; @(4)=0; o(-1)=0; @(-4)=0;

1
2(2)=0; ¢(—5)#0; 0(-2)%0; (p(%]?to.
3HaunT, PALMOHAJBHBIX KOpPHEH HeT,

HzBecTHO, YTO MHOTOUYJEH YeTBEePTOH CTEIIeHH MOMHO
NpeicTaBUTs, KAK NMPOM3BeLeHHe KBAZPATHBIX Tpex-
YJEHOB,

ax' +ax’ +ax* +ax+a, = (br,x2 +hx+b, )(cox2 +Ox+6 ),
THe ag; ap; ay3 Gy dy; byt by by ¢ ¢35 ¢, €2

B nanHoM caydae, TaK Kak

ay=2 U a, =4 PHCKHEM IIPeION0XKNTE, 4TO

2x" —4x +11x* -9x+4 =(2x2 +b1x+1)(x2 +c1x+4).

BOSMOJKHOCTB BO3MOMHOCTBIO, HO HATO yT0bB1 3TO OBLIO
TeXHHYECKH OCYIIeCTBHMO.

(2Jr2 +A.'7];vc+1)(x2 +ox+ 4):
=2x* 4+ b’ + % + 20,07 + bea® +ex + 837 + 4bx +4=0;
25 + (b +2¢,)x° +(9+ b )x* +(c; + 4B )x+4=0;

b+2¢=-+4 b 4% —d 5 5
— = —

O+bc =11 ; : : ;o .
4h, + ¢ =9 ¢ =-1

STO NogXxomuT U Ana 9+be =11. Urak HamM nmoBesso.
23" — 4 +11x* - 9x+ 4 =(2x2 —2x+ I)(xz —X+ 4) ;
2x* —2x+1=0;, D<0

R Orser: {0;1}.
»—x+4=0 D<0

Torua [
Ilpumeganwne. MoxHo mponie.
Tar Kak 2x4—4x3+11x2~9x+4:2(x4-—2x3+x2)+9x2—9x+4=

=2(x2—x)2+9x2—9x+4>0 Yx (9x2—9x+4>0 Vx),

TO APYTHX KODHeH, KpoMe HalJeHHEIX, HeT.
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33YETHBIE KaPTOYKH

Kapmoina 1

(5x+4)(3x=2) 3:%+4x-4
x+3 B 1—-x

3 2 2
(X'+3X) =2x"-6x~8 457 116x+16
x*—5xi+4 ¥+2x'~-4x-8

3. 8x° +4dx* —10x+3=0.
5 7 4

4. - = .
x2+10x+25  x243x-10 4—x°
B, — ¥ ox43,
4x +13x+10
6. — %160,
2x°+5x+3  2x°—x+3
Kapmouxa 2
1 2l =23 o4,

4x7+4x—3 943

x-3 x+3 x+6 =x—6
2. = + .
-l x+1 x+2 x-2

2
ex P4x+2 _

2+x—2

1.

- —
XT4x+l x

4. 31(2x+—]—-)—5(4x2 ; 'q)=36.
2x dx

Ax+6  5x-30 [ 4(x+4)  3x+2 4
x+2 3y —10x—8 |\ 3x’—10x-8 x°-16 )

6. x' —10x" +90x—81=0.



198 Kaproukd sajaHH#

Kapmouxa 3

4x”+13x+10 )

4x+5  2x43°
2.. —a

o 8 22.x+15( 126x 24, 2 9 N 9 2]=2x+3'
4515  \16x2—48x+35 8x2—46x456 42x-40-8x

[~L]

. (’1+;2~)(1 +%)(x+4)(x+6)=12 .

-—~—~———~—4{x2+1) ~5—x~+3 5=0.

T X 10xl 24l -

b

55x°+22x-8 _

B 45 T2
8x*-22x-55

(x4 1) +(x-3) =242(x-1).

=]

Kapmouxa 4

P-6r’+12x-8  178x+748
©rdx-12 2x419x+42

2. xz(bc—l)er(x2 —1)=2(x+1)2 .

3. (2x2+3x—1)2—5(2x2+3x+3)+24=0.

5. ( 29_21 + zx_ﬁ )(i+i)=1.
X4x—42  2x°45x—-63 /\x-5 x-3

6. x6+l+(,ac+1)6 =2(Juc2 +x+1)3.
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Kapmouxa 5
L (x* +2x-1)(2x +4x-1)=10.

6x°-11x°+11 _

X

2. Hx+Log.
X

AxHO0x+9 | 20 +5x+1
2x*45x+4 617 +15x+8

4. 6 + Ix~6 x

2o3x—4 xi-x-2 x+1°

36x>

5. x4t =
(x+6)

13.
6. (x—1)" +(x+4)" =97.

Kapmouxa 6

x?42x-15 48

x-2  8-x

1.

2. 45 -21x+10=0

3x(7x2—-92x—l47)(7.r2—20x— 147]

[xz—Sx—Zlf

¢

2.

9 9 8x } 2x*+x 10
5 + s +——1 -—=
2x =1 1x+5  549x—2x° 4x°-1}) 2x-9 x5
2x i3x
T 2xt5x13 2 x+3

[=r}

. (x+1) +(5-x) =1056.
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Kapmourxa 7

1. (x »l)(x —i)(x -2) =(x-1(x-2)(x-3).

X x X

2. (x2—x+l)4—10x2(x2~x+1)2+9x4=0.

3. (x?' —63:—9)2 =x" ~4x* -9x,

1 2 3 4 5 6
4. —+—+ + + + =0.
x x-1 x-2 x-3 x-4 x-35 xeL

5. x*-x*-9x+2x+2=0.

4 5
! + D :—2 -
(x+2) x

Kapmouxa 8

2 4 -
~10x"+9
1. 3x°+30x+75 _ x =10x"+ -9,

5250025 (5 _gx) 267 48x-15

x=-2 x4+2 x4 x+4 28
2, —t+—=—rt+—
- x+l x-3  x+3 15

,  66(x*~610)
3. Fr——l=15
(x+26)

4. M:[X_I_E—E\ETJ{ 3 ‘/_T.

il X=3+—r

(x2+1\‘+]]2 _ 49
(x+])2(x2+l) T

6. 12x°+52x° —13x* —156x° —13x% +52x+12=0.



PelueHus

Pewenue nposepounoi pabomu 1

1. 5(x+3)-4(3—2x)+3(4—5x)=2(4x—5);
S5x+15-12+8x+12-15x=8x-10; —-10x=-25; x=25.

Orser: x=2,5.
3(x+l)—4(2x—3)=5-12;

g X 2x3 4 |-12;
"4 3 ’
3x+3-8x+12=60; -5x=60-15; -5x=45; x=-9.
OrBeT: x=-9.
I—x 2(2x+l)_11 _ .
8. /—————=17 [20; S(1-x)-8(2x+1)=5"5;
S—-5x-16x—-8=25; -21x=28; 3x=-4; xz—lg.
OrBer: x=—ll.
3
4 3(3x~2)_2(2x+1)=1 1 : 9(3x—2)—8(2x+1): 5 |12
4 3 4 12 4
41 8
Mx=15+26; x=o7 x—3ﬁ.

27x~18-16x-8=15;

8
OrBerT: x=3“.
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2(2x-1)-3  3-2
5. (3 ~===5; 2(2(2x-1)-3)-3(3-2x)=56;
4(2x-1)-6-9+6x=30; 8x~4-15+6x=30;
14x=49; x=2; =7, x=35.
14 2
OrBeT: x=3,5.
2
6. 3,2(3x+0,3)—2?(0,2—3x)=—l;

9,6x+0,96-2. L4831 |35,
T 5 7

9,6-35x+0,96-35-16+16-5-3x=-35;
336x+33,6-16+240x=-35; 576x=-35-17,6; 576x=-52,6;

526 263
— ; X=—-—,.
5760 2880
Orper: xz—ﬁ.
2880
42-03{5x+1) 32-12{2-3 42=-3(5 ~12(2-3:
. ,z[x+) ,24( x)=l|-10; 3[3x+1]_32 £3r)=10;

[4-(5x+1)-(8-3(2-3x))=10; 14-5x~1-8+3(2-3x)=10;

Sx+5+6-0x=10; —ldx=—1; x=-_.

14
OrBerT:! x=~L.
14
1,5-18(2x~1} 04-15(3+4x)
8. 0,6 1.8 =55
10{1,5-1.8(2x-1)} 10(0,4-15(3+4x))
10-0,6 16-1.8 ST
15-i8(2x~1} 4-15(3+4x}
p T =5 | 18;

3(15-36x+18)—4+15(3+4x)=5-18;
99-108x-4+45+60x=90; -48x=90-140; —48x=-50;
x=2

48

Orger: x=1ul..‘
24
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9. 3x—(4x-3(2x-1)}=-14; 3x—(4x~6x+3)=-14;
3x—(—2x+3)=—14; 3x+2x~-3=-14; 5x=-11.

OreerT: x=-2,2.

10. -0,5(2x+3)+0,1(x-3)=0,4(1-2x)-3  |-10;
-5(2x+3)+1-(x-3)=4(1-2x)-30; —Sx+8x=-26+18;
-x=-8; x=8.

OrpeT: x=8.

(3x-1)-0,4-3 10{0,4(3x~1)-3)
11. =33 =3;
(55+3)-0,7-0,6{6x—1 10(0,7(5“3)-0,6(6;:-%))
4(3x-1)-30 =3 12x-4-30  _
7(5“3)_6(6)5_%) To35x421-36x+1 7
12x-34 . - .
=33 D(V): 22-x#0; x=22
12x—34=3(22—x); 12x~34=66~3x; 15x=100;
100

2
X—F; x=6§eD(Y),
OTBerT: x=6%.

3x+1-2(4-3x) 3x-+1-8+6x
12. =-]1: =-1;
6(2x-1)-7(3x-2)-1 12x-6-21x+14-1
9x-7 ) . . 7
_9x+7=—1, D(V): -9x+7#0; x#s

9x~7=9x-7; 0=0.
Jw6oe xED(Y)— penieHHe,

7
OrserT: Vx¢~9- — ecTh peruesye

7 7
MAM X €| =0 o v 53 °]
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Pewenue nposepounoil pabomur 2

1. 4(2x—3)—3(2x+1)+2(3x+1)=*l; Bx—12-6x-3+6x+2=-1
8x=-1+13; Bx=12; x=1—2; x=-3-.
8 2
1
Orrer: x_la.
9 2(x+ ) (x 1) . 2x+4-3x+3
' (r 4x—1) 7 3x+3-dx+d
Lt 2 D(V): —x+7=0; x=7
-x+7

ITocne companierna monyduM 1=1- HMcTUHa, 3HAYHT
Vxe D(V) ~ ecTs pemenue.

Oreer: Vxz7 mam (—; 7)U(7; ©).

La{x—1)+1,2(3—x) 10(1,4(x-1)+1,2(3-x))

3. =2; =2;
2,1(x+2)-0,7(x-3) 10(2,1(x+2)-0,7{x~3)}
14{x-1)+12(3-x) ,  14x-14+36-12x .
{(x+2)-7(x-3) 77 2Ux+42-7x+21 77

D(V): 14x+6320; 2x+9=0; x#-4,5
2x+22=28x+126; —26x=104; x=—4eD(V).
OrBer: x=-4,

4. (2x~3)(5x+!)—5x(2x+3)+16x=3;
10x” =15x+ 2x—~3~10x> = 15x +16x=3; —12x=6; x:-é

i
Orsemr: x=—5.

5. 4x° -(x-2)(4x+3)=16;
4x2—(4x2-8x+3x—6)=16; 4x —4x> +5x+6=16;
5x=10; x=2.

OTreeT: x=2,
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6.

7.

8.

(4x-1)(x+2)—(2x+1}(2x-1)—-4(x-1) -

2% —(2x+1)(x-2) I

4x2—x+8x—~2—(4x2—1)~—4x+4 _1: 42 +Tx~2-4x 41 -dx +4 _

H 1;
2x2—(2x2—3x~2) 232232 435 +2
2203 1, D(Y): 3x+2#0; x=—=
3x+2 3
3x+3=3x+2;

l=0 —~ JOXB.

OrBer: xe.

(12x-5Y —(8x+1)* =(7-10x)(3-8x) =78.
144x? _120x+25—(64x?- +16x+1)—(21—30x-56x+80x2)=78;
144x* —120x+25—64x° —16x~1—-21+86x ~80x* =78
—50x =753 x:-;’—f); x=-15.
OrBer: x=-15.
(13x-1)'~(12x43)°
(4x45) -41(x-1)(x+1)

169x'-—26x+l—(l44x'+72x+9)“ L 169x? =263+ 14457 T25-0

3

16x°+a0x+25-41(*-1) T 1622 +405+25— 412 +41
B -9ty D(Y): 2557 +40x+66%0
—25x"+40x+66

25x* —98x —8=25x" —40x—66; —58x=-58; x=1.
Brracanm leD(V) UIN HEeT.

HOyers p(x)=-25x" +40x+66,

rorga y{1)=-25+40+66=0.

Buaunr le D(V).

OTrBeT: x=1.
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9, (5x—1)* (x+1)-(6-5x)" (x+3)=28.
(25x% =10x+1)(x+1)— (36— 60x + 25 )(x+3) = 28;
256 — 10 + x+25%2 —10x+1—(36ac—6(1x2 +252 +108—180x + ?sf) =28;

25x% +15x% ~9x+1-25x" —15x* +144x 108 =28 ;
135x=135; x=1.

OrBeT: x=1.

10. (x~1)(x+2)(3-2x)=2(x +1)(x-2)(3 - x) = (7x - 1)(1-x);
a) (x=1)(x+2)(3-2x)=(x" +x-2)(3-2x)=
=3x +3x-6-2x" - 2x> +4x=-2x° +x* +Tx~6;
6) (x+1)(x-2)(3-x)={x" -x-2)(3-x)=
=3x2 -3x—6-x" +x* +2x=—x" +4x* —x-6;
B) (Tx-1)(1-x)=Tx-1-7x’ +x=-Tx" +8x-1.

Torga ypasuenvie NpuMeT BUWA:
=22 + 57+ Tx=6-2(~x* +4x? —x—6)=—Ta" +8x~1;

2%+ x4+ Tx—6+2x° —8x7 +2x+12=-Tx* +8x—1;
O9x-8x=-1-6; x=-7.

OrBer: x=-7.
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Pewenue nposepounoi pabomsr 3

121+ ZE0 220 125 1225 41) #2(22-1) =3(Tx-13);

24x+12+4x—-2=21x-39; Tx=-49; x=-T.

Orger: x=-7.

2 3(2x-2,5) 2-x

2x+2,5= |10

2
6(2x—2,5)~20x +25=5{2~x); 12x—15-20x+25=10-5x;
—8x+5x=0; 3x=0; x=0.

OreeT: x=0.

3 (2x=1)"  x(2x-3) _1+0,25x |24
B 4 12 ’
3(2x - 1) —6x{2x-3)=2(1+0,25x) ;

3(4x* ~dx+1)-1237 +18x=2+0,5x;

12x* —12x+3-12x" +18x=2+0,5x; 6x—0,5x=2-3;
oo L., 2
55x=-1; x= 550 x= =5 x= Th

Orser: x=——

+l12 - —
" (x 3) +1,5x(l x) _(x—a){x+4) |36
4 9 12

132
9(x+1§) +4:1,5x(1-x) =3(x* - 16);

2
[3(x+1%)) +6x(1~x)=3x2 -48

(3x+4)" +6x—6x7 —3x> =~48; 9x” +24x+16+6x - 9x” = -48;

30x = —64: x= B 04 o2,
30 30 15
OrserT: x=—2%.
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Pemenna

5.

8.

(3x+2)(3x-2)—(3x-4)" =28; 9x” —4-(9x* ~24x +16)=28;
Ox? —4-9x> +24x-16=28; 24x=28+20; 24x=48; x=2.

OrpeT: x=2.

- (2x=1)(1+2x+4x7 ) - 4x(2x" - 3) =235

(2x—1)(4x2+2x+1)—8x3+12x=23; 8x° —1-8x> +12x=123;
12x=24; x=2.

Orger: x=2.

x=1  x+5 Xx+520 (x#-5

- 1
_E_=JE__3; D(V): {x 1¢0. {x#

P e RN ) 2 x(x45)—dx(x~[43(x-1)(x+5)
_ + 3 el 0 ; =
-1 x+5 (x=1)(x+5)

x2+5x—4x2+4x+3(£p—x+5x—5):0;

0;

357 493438 +126~15=0; 21x=15; x=2; x=2eD(V).

5
Orper: x=—.
7

L5x*  3x+l 3x-1 15 3xl 3x-d
9x°-1 3-9x 6x+2 ' (Bx-1)(3x+l) 3(1-3x) 2(3x+l)

.
»

],5)(‘2E x4 9| 203+1} 3y 13 3x-1)
+ - -0 -
(3x-1)(3x+1)  3(3x-1) 2(3x+1) 5

6157+2(3x+1)°-3(3x -1 9x%+2(3x+1)-3(3x1)° _

AT o) Tou) S
9x%+2(9x7+6x +1)=3({9x*~ 6x +1)
6(3x~1)(3x41) o
9 +18x%+12x+2 27 x+18x =3 30x~1
=0; ——a———=0;

6(3x-1)(3x+1) T 6(3x-1(3x+1)
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{30;:-1:0 D

6(3"*1)(””)7&0’ 6(1——1)( +1)¢0 HCTI‘IHa‘

1
OrpeT: x=—.
30

9 (x 2)[___ 4 *x+6 0: (2+x)(x-—2)+4“ 246 _
) 2x 2i2x 2+x x(x12)

T3
e A x—(x "'6)_ . xP-x’-6

}Eux(x+2)_ ’ x(x+2) - x(x+2) -

—6=0 — JOMKb.

OTeer: xc (pemieEus HeT).

x+3 _ 3I-x 1
{2x+3)(2x -3} (2x+3)2 2x-3’

x+3|¥_+ 3 |2x-3 il 2x+3)2 ]
(2x+3)(2x-3) (2x43F 2x-3

10.

(2x+3)(x+3)—(3-x)(2x~3)~(2x+3)’
(2x+3)* (2x-3)

252y 9x+9—(6x—2x2—9+3x)—(4x2+l2x+9)
(2x+3)2 (2x—3) B

257495 494+2x° - 9x+9-4x*—12x-9 _ 9-12x  _
(2x+3) (22-3) T (2x+3Y (2x-3)

3
X=—
4

{9 12x=0 _ R
2 * 3 N3 Y O
(2x+3) (2x~3)¢0 (E+3) (5—3):&0 — HCTHHA

3
Orser: x=~£,



210 Pentenna

11 7~18x+ 15 3

A Rextl X

7ogdzr s gl 0
x4 xF=x+l 1-x*

(1-x)(7-18x)+15(x+1) (1-x)-3(x"~x+1)

(x4 (P ~x+1)(1-x)

7—7x—18x+18x2+15(1*x2)—3x2+3xm3

(1) (1-x}{5*-x+1) 0

4-22x+15x°+15-15x" —22x+19

(e )(-x)(x-x41) 0 (@ )(=x)(x—x+1) =0
—22x+19=0 .
{(x+l)(l—x)(x2-x+l)¢0 ’

19
X =—
22

19 19 19y 19
(—~+1)(——]){(—) ———+1}¢0 — HCTHHA.
2 22 2] 22

19
OTrBeT: X="".
22

L)

¥

12,

1-dx+4y?  8x -1

T gxtel’

2x—1 2x dx*+2x ) 2x
2x+2

(a~b) =(b-a)’;

2x-1 2 liaaen L 4xi4 2xl2as) 2x
2x+2

{(1-2x) (21—])(4x2+2x+1)J“ (zx-D(4xP+2x+1)

26-1 2x(4x?+ 20k}~ (2x-1)2x(2x+1) _ 2
2(x+1) (2x-1)°(4x*+2x+1) (23-1)(457+2x+1)
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251 8x3+4x3+2x~2x(4x2—1) 2%

Ae+)  (2e-1f(axs2er) (x40 e20e1)

(2x-1) (8x3 +4x?+2x-8x° +2x) 2x

2(el)(2x-) (4 +2xrt) (e )(axta2enl)
4x*+4x 22D

2(r)(2e-n){ax+2041)  (2x-1){4xP42541)
Ax +dx—4x>-4x -
2(x1}(25-1){4x7+2341)
0
2(+1)(2x-1){4x"+25+1)

Suayr Hago BRIACHHTBH, KOT'J& €CTh pellcHHe.

=0, T. e. moBoe xe D(V).

x+1%0 x#-1

. 1 :
2x-1%0 P qxeg ;

Ax? +2x+120 1

5 i 112 i
4x° +2.2x-=+[=] —{=) +1%0
2 \2 2

-

x#-1
1
1¥#%3 x# -1
T. e.
1\’ 3 1
(2x+—2~) +Z;ﬁ0 —~ HCTHHA rES

2
1 3
4x° +2x+1= (2x + —) + i HaSLIBAETCHA BRIJEJIeHEM

HOJHOTO KBAZDATA.
x#~1
Ormer: moboe ] — eCTh pelleHwe MU
x#—
2
(]
l .

(_oo;_ 1) U (_1; %) W (2 : oo) — €CTh pelleHune.
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Pemennsa

Omeemvt X npoeepouinbim Kapmouxam 3adanui
HG PeweHue NPocmeiuux Keadpamnuiy ypasnenui

Kapmowxa 1

.1}
4

i
s,
|
b |

5 {-3:15)
L1

7. {252}
[“2 1
8 4’3

Kapmouxa 2

8. {-2 25}
21
9 [_25’2}
(53]
10 43
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Kapmouxa 3

. L
9. {-3-11
3-

Kapmoura 4

1.2
1. [—15, 3}

2. {—l;ll}
275
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Pewenue npogepoinou patomut 4

1, Jixz-z(ﬁ+zJ€)x+3£=0; |:J§
£ —2(1+2J§)x+8ﬁ=0;

%y =l+22 1, /(1 +2\/§)2 ~82 =1+2J§¢J1 +2-2J§+(2J§)2 —82 =
=1+ 02142+ (2] =142J34(1-22).

x=2 _
|:x=4\5
OreeT: {2;4\5}.
2. (2x+1) (x-5)=(x-1)"(4x-5).

(4):2 +4x+])(x-—5]=(x2 —2x+l)(4x—5);

4x° +4x* +x—20x> —20x -5 =4x" —8x* +4x—5x% +10x~5;
-3x*-33x=0;

x=0
x=-11

Orser: {0; -11}.

3
3. 23123 | 5, 485-0 ; D(Y): 3x+520; x=-12,
3x+5 3
3x+5)[9x3-15x+25
( )( )+5+48x=0;
Ix45
Ox? —15x+25+5+48x=0; 9x* +33x+30=0;
3x2+11x+10=0; x|,2=_“i 1621-]20=—1éi1;

x:_‘l%ED(y) OrBeT: x=-2.
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25°47x+6 _ (3x32)°
3x%+4x—4  9x*—4

x=-2
8) I +dx—4=0; x,=—n 3“12:'23:"4; 23
. =3

352 +4x—4=3(x+2)(x——‘3°:)=(x+2)(3x—2);

6) 25 +7x+6=0; 1, =—7i._/:9—4s _-7;1; I:x-_——2

B x=-15

2x* +7x+6=2(x+2)(x+15)=(x+2)(2x+3);

(x+2)(2x43) _ (3x42) X =2
(x+2)(3x-2)  (3x+2)(3x-2) D(Y): pun % :
2x+3 _ 3x+2

o "3 2XH3=3x42; x=1eD(V).

Orper: x=1.

5 ( = ~§+lx)2—1- D(V): x#2,75
“\es32x 8 27 T (V): x#2.75.
5 5.1, 15-5(11-4x)+4(11-4x)x _1
8(11-4x} 8 2 8(11-4x)
5 5.1 _ 15-5(11-4x)+4(l1-ax)x
UL -
8(11-4x) 8 2 8{11-4x) !

[15-55+20x+44x-16x7 =88 —32x _
| 15-55+20x + 44x — 163> =88 +32x

x=2
-l6x2—96x+128=0; x2—6x+8=0; x=4 < DY)
[16x* ~32x-48 =0 ¥ -2x-3=0 |x=3
x=-1

Greer: {—1;2;3;4}.
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4 ] 1

+ = g

8. T lowrs T s a4s D(V): x#45;
4 1 1

(x=5) (-35)(x¥5) x+5

=0; 4x+20—(x-5)-(x-5)=0;

x=0
4x+20-x+5-x7 +10x~25=0; x2—13x=0; L:BGD(Y)-
Oreer: {0;13}.

2x=2 _ x=1
T 2x*9x+10  dx°-16x+15

2 e 9+ 81-80 91 x=2,5.
8) 267 —9x+10=0; x,=—t——="20; L=2 :

2x* —9x+10=2(x-2)(x~2,5) = (x~2)(2x-5);
6) 4x° —16x+15=0;

83 /64- 60 [x=2,5 2

+J6a-60 2. |¥=2,

X .= = s ; D{V): #15
x#2,

4x* —16x +15 =4(x-1,5)(x~2,5) = (2x-3)(2x - 5);

2 1
(x- l)[(x~2)(2x-5) B (2x—3][2x—5)] =0;

) ) O P o) ) B [3‘“11 e D(V).

—2)(-8)2x-3)  (-2)(2x—5)2x-3) x=1z

Oreer: {1;1%}.

8 9 B i 2
U8 1247 -18x-27  4x2-12x+9 9-d4x?’

a) 8x° +12x" ~18x-27 = (8x* —27)+ (124" —18x]) =
=(2x—3)(4%" +6x +9)+ 6x(2x-3) = (2x - 3)(4x +12x+9) =
=(2x-3){2x +3)’;
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9.

6) 4x* —12x+9={2x-3); DV): x#+15

B) 9-4x’ =(3~2x)(3+2x});

Toraa ypaBHeHle NMPHMeT BHI:
9 1 2

(2x—3)(2x+3): - (2x—3)2 * (2x-3){(2x+3) =0

9(2x-3)-(2x+3)" +2(2x—3)(2x +3) =03
18x~27~4x> =12x—9+8x> —18=0; 4x*+6x-54=0;

3E4/9+216 _ 315 {x:“l’s GD(Y).

2 — . =
2x +3x_27—0', xL2 4 4 *ly=3

OTrBeT: {—4,5;3}.

2x+13 24 8 3
:( 3 t=m——53 )= 4
2x-5 \2x+3x-20 x"-16  2x°—13x420
5 - i-\" — =2,5
a) 2x" +3x-20=0; x,= 3391160 _ 3i13; ¥ 3
. 4 4 -4
257 +3x-20=2(x +4}(x-2,5) =(x+ 4)(2x - 5);
+ - 3 =4
6) 2% 13x+20=0; x|2=13_,/169 160 1313, |x ;
i 4 4 x=2,5

267 —13x+20=2(x-4)(x~2,5)=(x-4)}(2x-5);

2x+13 24 8 3
[( + J=x+4;

25-5 | (x+4)(2x—5)  (x+4)(x—4) (x-4)(2x-5)

2x+13 [ 24{x—4)+8(2x—5)-3(x+4) | ) CJx=25
2x-5 [ (x+4)(x—4)(2x~5) }"xM’ b): {x#i—él
2x+13 37x-148 rads

2x-5 " (x+4){x-4)(2x-5) B

2413 (A5 en3)erd)(2e-5)
2x=5 37 (x4) ’ 37(2x-3) =EY

(2x+13)(x+4)=37(x+4); (x+4)(2x+13-37)=0;
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(x+4)(2x—24)=0; [iz;‘;ﬁD(V)

OrseT: x=12.

X +2x+2 +x2+8x+20 _ X +4x+6 . K bx+12
- »

10.

X+] x+4 x+2 x+3
BrigennM TMOJMHBEIN KBaApar
B YUCJHTeNe KasKIOol Apo0H: xz-1
2 2 2 2
1Y+ {(x+4) +4 (x+2)+2 (x+3)°+3 x#—2
( ) + ( ) - ( ) + ( ) . D(y) -
x+1 x+4 x+2 x+3 x 23
BeluoenuM IIeAyio TacTh x4

B raxepoit ppobu:
2 2 2 2
Gl 3 Gy 4 (e2) 2 () 3
x+1 x+1 x+4 x+4 x+2 x+2 x+3 x+3

] 4 2 3
x+l+t—Ax+td+—=x+24+——+x+3+—;
x+1 xH4 x+2 x+3

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

x+1 x+4=x+2 x+3° (:c+l)(x+4)_ (x+2](x+3) ’

5x+8 5x+12

c+D)(x+4)  (x+2)(x13)°
(5x+8)(x+2)(x+3} =(Sx +12)}(x +1}(x + 4);

(5x+8)(x* +5x+6)=(5x +12)(x* +5x+4);

5%° +25x% +30x +8x% +40x+ 48 =5x> +25x% +20x+12x7 +60x + 48 ;
x=0
x=-2,5

OrBerT: {O;—2,5}.

4%° +10x=0; {

11, 4 (x=b){(x—c) L (x—c}{x—a) Lo (x—a)(x—b) ey
(a-b)(a—c) {b—c)(b~a) (c—a}{c-b)
Ona pemesna ypaBHEHMS OTMETHM, 9TO JIeBasd YACTh
YpapHeHHd ecTh (YHKIOHS He BHIIle BTOPOI CTemeHU;
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12.

caopapa — Bropoil cremenn. J[na Toro 4ToGEI OHM COBIANA-
JH, ROCTATOYHO TpeX TOYEK COBIafeHud.

IIpoeepum:
(b c)[b a)
bz—(b ) ct.0=p%;

IT=54%, orcroma caenyer, uro L=1IT;

a) x=5b, rorga L=a*-0+

6) x=a, rorna L=a°

I=d, OTCIO,II;a cneayer, ure L=1IT;

(c fema)(c-b) _
—a)e-b)

I=c? , OTCIOIa cnepyer, uro L=1T;

B) x=c, Torna L=a"-0+b>-0+c"

JleBasg n IpaBad 4acTh YPABHEHHSA NPU TPEX 3HAYCHHMAX
COBHAZAIOT, TOrAa MEI HMEEM JeJyio ¢ TOMIEeCTBOM IS JIH0-
OBIX JOMYCTUMBIX 3HAYEHUH OVHB ) b;c (aib; b#c; a;ec) .

OrBer: mo6oe x— €CTL pellleHNe STOr0 YpaBHEeHMSA
npu azb; bzc; a+c.

x—4 x _ 2x—08
43210 ¥ -3x-4 x+x-20 ’ X# =5
x—4 x . 2x-08 . x# -1
G)=2)  G=B)rsD) (r45)x-4) L OER
(-4 (x+1)+x(x+5)(x-2) =(2x - 0,8)(x +1}(x~2); x#4

(¥ =8x+16)(x-+1)+ x{x* +3x-10) - (2x - 0,8)(x* —x-2) =0;
2 = Tx? +8x+16+x> +3x% —10x—2x +2,8x° +3,2x - 1,6 = 0;

~1,2x% +1,2x+14,4=0; 1:1(-12)
=4 ¢ D(V

W ox-12=0; | ),
x=-3

OrBeT: x=-3.
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Peurennms

Peuwienue nposepoinoi pabomut 5

1

3x+2=1 3x=1-2 =——
1. px+ﬂ=l; * ; d : * 3.
3x+2=-1" {3x=-1-2 -
x =]
Ormer {—1;-%}.
(x20
2x>0 2 x=3
2. |x3-3|=2x; ¥ =3=2x 5 §|¥"-2x-3=0; {lx=-1.
¥ -3=-2x x +2x-3=0 x=]
kx=—3

“;3

OrBerT:

" xteax-4f
X +2x=0

X +4x-8=0
x#—4

x#l

OrBerT: { -2-

xz—Sj.\‘l +6

4.
x'-9

).

—ﬁi:i—:] x—4=x"+3x—-4
x“+3x-4 9
; x—4=—x"-3x+4;
x—4 _
+3x—4 ¥ +3x—420
(Tx=0
x=-2
x=-2+2./3
4 .
x=-2-243
xz—4
(x#1
2J— 2+2J_}
(x20 (x[ x) (x>0
1 x2-5x+6 =2 {(x-3)(x-2} 5
29 . (x+3)(x—3) -
(x<0 (x]=—x) x<0 ,
‘x2+5x+6_ (x+3)(x+2) -2
2 72 L G3)-3)
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x20

x#3
x~2=2(x+3)
x<0

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

Orser:

5. |x+1[=x2—3xw4;

Z
{x 0 o
| x=-8

.

x<0
&
{x=8

x* —3x-420
|:Jc+1=x2 —-3x—-4

x+1=-x"+3x+4

x}=3x-4320
x*-3x-420 x=5 w
x*—4x-5=0; {|x=~1 ; o~ *
5 3 -1 3 5
x=2x-3=0 x= .
| x=-1
OrBerT: {-I;S}.
6 =2 +3l=0  [x=3 — 3 =0
. =1; : ; &
iX|_2 |x|:0 x=0 X
Ix+3|=—x—3
<3 x <=3 x <=3
a) < [ = —x ; ; 2
_x_3_2“l x+5=x+42 5=2
| —x-2 -
0>x2z-3 []x+3[=x+3J O>xz-3 0> x> -3
6) < I = —x 3 sx+1=-x-2; { be/; ;
X+3—'2:] x;&_z X = 3
| ~x=2

x=-15.



222 Pemennsa

B) |l =x x+l=x-2;41=-2 &,
+3-2_, x#2 x#2
x—2
OrBeT: x=-1,5.
2x20 x20
7. |x-9|-3|=2x; {flx-sl-3=2x ; {[lx-sl=2x+3;
|x-5/-3=-2x lx~5|=3~2x
(50 -'x>0
'f/ [x=-8
Mx=5=2x+3 1,
lx-5=-2x-3 ||[*73 x:%
(0<x<1,5 T [ogx<L5T |
|lx—5=3-2x ) x=2~2—
x—5=2x-3 3
- | x=-2
OrBer: xzz.
3
|2~ 5x+6 2 3,7
—_— = 2—— -
. M‘Z 1;  p=x"-5x+6; — %
a 0 6 2 8 3 2
» X

( X =5x+6>0; |x2 —Sx+6l=x*—5x+6
x<0
x<0; lal = —x

a) < .
)c2—5:r+6”_l

| ~x-2 -

(x<0 x<0

it —Sx+6==-x—-2; 1x*~4x+8=0; D<0 .

X #—2 x#&—2
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2_ . 2__ = 2_
25 ymp |[¥ TSXTE>0; Ix? —5x+6l=x —5x+6
6) X;U, |xl:x ;

x2—5x+6 =1
2>x>0 2>x>0
x~3=1" x 4

x>0 [xl=x

.
¥

’ X —5x4+6<0; |x2 ~5x 46 =—x? +5x— 6}
3>x>2

3>x>2 3>x>2
: i .
I—x=1 x:2
X =5x+620 x> ~5x+6/=x" —5x+6
xz3
r) x>0 [x=x ) {x?B ]
1 *
’(-5.7(+6“1 x=3=1
-2
{x23
s x=4
OrBer: {4}
X -2x-320
9. I‘xz—-5x|-6|:x2—2x—3; |xl—5x|—6=x2~2x—3 3
]xz—Sﬂ—S:—x2+2x+3
¥ =2x-320

|x2 —5:Jr|=x3 -2x+3

hz—Sﬂz—w2+2x+9
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{(x-3Xx+120
a) 2 2 2 2 ;
| =5x=x* ~2x+3 (@ = 2x+3=(x=1)* +2>0 Vx)

((x-3)x+1)20 (G- +D>0
[x?-5x=x*-2x+3 ; x=-1 ;
_“x2—5x=—x2+2x-3 [2x2—7x+3=0
((x-3)(x+1)20

[x=-1
Ux=3 M {‘—'1,3}.

L1

L 2

(x-Nx+D=0
(x-D(x+1D20 ~x* +2x+920
|x2—5x|=—x2+2x+9’ [xz—Sx:—x2+2x+9’

2 —Sx=x*-2x-9

r

-1 3
(x-3)(x+1)20 -
NSRS o 0777//////// LR
5 _ o
[Zx ~7x-9=0 B s a5~
x=3 | » +—0 Fx
Orper: {-1;3}.
x=0
|x2+3x|=0 x=-3 *=0
10. ‘x:+3xl=19v}:2 +2; ; ; lx=3 .
|9‘“x2|:0 x=3 X=-3

x==3
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OEX_Y
g(x)=9-x — *

t(x)=x* +3x;

-3 + 3
g(x} — —>
o 3 6 0 a 3 2 >
<3 |x +3x| x* +3x x<~—3
a) { |9—~x2|=x -

X +3x=x"=9+2

0>x2-3 [|x +3x]=x _3x] 0>x2-3 o

6) I9 x2|-9 X
1—):2 —3x=9-x"+2

2 2
3xl=x"+3
3>x>0[:x +2|x[ r x} 3% x30
B —x2l=0-_x2 |; :
) 9-x1=9-x 2x% +3x—11=0

X r3x=9-x*+2

I>x20
e CIAN |
g 5 x=—/r—.
_ 397
4

|9—x2|=x2 -9

¥ +3x=x"-9+2

£33 [’x2+3x|=x2+3x] >3

34497

4

OrBeT: x=
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x+220 xz-2
6 _x2+2x+6
11. |X—]|—E‘:x+2; |x_1|";:-x+2 ; |x-[|m-—-—-—;—~ :
x
6 2 _
|x—~][~—-=_x_2 |x_1|:__x +2x—6
* x

(#+2x46>0(vx0); X +2x-6=0; x,=-1%7

x*+2x—6 + -7 0 4+ Nl
t(x}= - >
3 — -

(x> -2
x>0 x>0
a) < x_1=x2+2x+6 ; x2=x2+3x+6;
2x xzz—xz—x—ﬁ
x—l—**x +2x+6
x
(x>0
Hx=-2 ; O
L2x2+x+6=0 D <0
r0<x$—1+\/§
5 0<x£~1+ﬁ 0<x$—1+«ﬁ
- X +2x—06 ) 2
6) JiXx— —"—"";'——; xX'=—x"—x+6; 2x2+x——6=0;
_1_x2+2x—6 x*=x*+3x-6 x=2
- x

(0<x<-147

x=15 D<x<-1++/7
4 : H x=l,5.

x:-—z x=1,5

| x=2

Orset: {1,5}.
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x<2

6
12. —2ex; {|xHl=T42-x,

s l|-2
X

|x+ﬂ=£+x—2
X

2-7v_6 7 1-7 0 T 1+47
I(X): »
x — - x

O<xg?2
dex<g?2
D<x<2
x+I=-x =2x-6 , )
» <|‘:rr+1l X 2x-67 x> {x =—x"+x+6;
=— 7 . a
L el 2x—6 x=x"-3x-6
x
0<x<2 O<x<2
dj2xt -x-6=0; x=2 ; ox=2
5 x=-15
e x=-2
J_ xéI—JE
. x<1-+7 . £=2 .,
) ¥-2x-6"° o ==
!x+1|—— x=-15
X
x=-2
x£2
B) ‘l 1| ¥ T 46 g(X):x2~2x+6>0(Vx)
x+l|l=——
OD<x<2
3 O<xg2 O<x<g2
1~_x——2x+6 5
1 E— ;= =3x46; ({x=2 :
x+1__x2—2x+6 X ==x>+x-6 25 -x+6=0(D<0)
X

i
x=2.

Ormer: {-2;2}.
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Peuwenue 3avemnoii xapmouwrxu 1

(5x+4)(3x-2)=3x2+4x—4' D(v): {x¢—3
x+3 l-x x#l
— x=-2
x==
35 +dx-4=(3x-2)(x+2). 3
YpaBuenue npuodperaer BRJA:
(5x+4)(3x=2) (3x=2)(x+2) e (3x“2)(5x+4 x_+2]= :
x+3 1--x x+3  x-l
(3x-2) (Sx+a}(x—1)+(x+2}(x+3) ~0;
{x+3)(x-1)
2
6) 3x-2=0; xz; eD(Y)

B) (Sx+4)(x-1)+(x+2){x+3)=0; 5x* —x-4+x’ +5x+6=0;
6x> +4x+2=0; 3x +2x+1=0; D<0.

OTepeT: xzz.
. 3
2 z 2 5
2 (x +3X) T2T-6x-8 41165416 _
R 3. ,.2
ﬁ_x ~5x"+4 x+2x"—4x-8

z;) x* —5x7 +4:(Jr2 -—1)(:(2 —4):(x+l)(x—l)(x+ 2)(x—2) N

6) x3+212—4x—8=[x3 —3)+(2x2 —4x)=(x—2)(x2 +2x+4)+2x(x—2)=
=(x~2)(x* +2x+4+2x) = (x-2)(x + 4x-+4) = (x-2)(x+2)";

2) (¥ +3x) —2(x +3x)-8=(x* +3x-4)(? +3x+2)=

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

Torpa yparpHeHHe npuobperaeT BHA: x#2

_ 2 x#E-2
(x+d)(x=1){x+1){x+2)  4(x+2) _=3; D():
(x+D){(x~1)(x+2)(x=2) (x=2)(x+2) r#1
x4 o3 x+4-4=3(x-2); 3x-6-x=0; x# -
x-2 x-2

x=3eD(¥). Ormer: x=3.
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3. 8 +4x? —10x+3=0; d==xl;%3; i%

FM=0;  f(-1)=0; f(3)=0;

2

Torza f(x)f(x—%) .

8x +4x° ~10x+3| x—%

8x’ —4x? 8x? +8x—6
8x® ~10x
8x% — 4x
—6x+3
—6x+3
0
OTperT: {l;—lll.
2 2
5 7 4

Pl05425 243310 d—x"

e +3x—10=(x+ 5)(35,_2).
5 7 4 N
(Jr+5)2 N (x+5)(x-2) * 4 2)x-2) 0;

3 1

3
;i'z";iz;izii

F(-3)=0;

f(l):3.1+4._‘_#10.l+3=2#5+3=0.
3 4 2

£

oo | W

i
8

8x> +8x—6=0;
4x* +4x-3=0;

Xyg =

_ —2iJ4+12 _

x#-=5

D(.V): x#2

S(x+2)(x=2)=7(x+5)(x+2)+4(x+5) =0;

5(x* —4)=7(x* +7x+10)+ 4(x+5) =0;

Sx2 ~20—Tx? —49x—70+4x% +40x+100=0;  2x°

L _9%\BI-80 _ 941 x=2eD(V)
2= T =3
4 47 | 23
2

x#—2

—9x4+10=0;
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Pemennsa
. B P T
4x°+13x+10 5
X =~
-131:,(169—160 -
4x* +13x+10=0; x,= = 1MB; 53
’ 8 8 =2
4
x#-2
4x* +13x+10=(4x+5)(x +2); D(¥): )
;‘_-__
: x 7
4x+5 1
—_— =72 ;. —= ;3 1=2x+3)x+2);
(x+2)£4x+5) x+3 x+2 2x+3 (x )( )
1=2x" +7x+6; 2x* +7x+5=0;
x=-1
=Tx.f49—-40 73
X2 = 2 == SED(y)-
x=-=
2
Orser: {-1;-2,5}.
2x 13x , 2x 13x _
2x%4+35x43 * 2x%—x+3 +6=0; x(2x+5+i] * x(2x~—1+3) +6=0
x X
3 3
Ilyers 2x+--+5=r, Torma 2x+=-—1=¢t-6.
X X
2 13 t0
L4 —16=0; D{¥V):
~ - +6=0 () {#6
2(1—6)+13¢+6¢(t—6)=0; 2/ -12+13t+6:2 -36¢=0;
61221 —12=0; 2 -Tt—-4=0;
- 3
72 Ja9+432 719 r=4 e DY), xhora=d .
T = "o dys=ol
2 x T2
4 +1lxs6=0 T s | _

Qrser: {—2;—%}.
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Pewenue zavemnoi xapmouxu 2

2x-1 21 3
C A Ay_3  9—4x

+2x+4.

1
x==
=2 g4+12  -2+4 2

4x* +4x-3=0; x,= =t __2;
1 - 2
2
4x +4x—3=4(x—5)(x+ )=(2x l)(2x+3) xi-;-
2x—1 2x-3 3
+ = M : #——
(2x-1){2x+3)  {2x+3){2x-3) 2(x+2); D): 4x 2
X2
: 2
- C fm 9yl .
o 2x+3—2(x+2) 2=2(x+2)(2x+3); 1=2x"+7x+6;
x=-1
X Tx45=0; x,=_2yP740 743, seD(V).
’ 4 4 x=——
2
Ormer: {-2,5;-1}.
9 x—3+x+3_x+6+x—6' D(Y)' x# =+l
" x-l x4l x+2 x-2 T xz2
(x—l)—2+(x+1)+2_(x+2)+4+(x~2)-4_
%=1 x4l x+2 x-2 '
[ U U SIS B
x—1 x+] x+2 x-2
2 2 4 4 x-l-x=t 2Ax-2-x-2)
=1 x+l x+2 x-2° (x+l)(x—l)— (x+2)(x-2) ’
-2 -8

Grlr ) (i 2)(-2)"

X -4=4(x"-1); 322=0; x=0e D(V).

Orser: x=0.
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x4y XC4xt2 l

T txtl  Px-2
Homosxum x> +x+1=¢.
X ax—2=r-3; xPax=t-1; ¥ +x+2=t+1;
-1 1+l t#0
. . .
! -3 ? D(V) {;¢3’

b +3-2 =g -3

£ 42-3=0; [I:_SeD(V),

" D<0
X hx+l=-3_ [¥+x+4=0 [x=0
[x2+x+]=] ’ L2+x=0 ’ L:—"

Orser: {0;-1}.

4. 31(2x+i)-5(4x2 +-l—2):36.
2x 4x

1
TMonomum 2x+-—=¢;
2x
2 1 1 2
A" +22x —t——==1;
2x  4x

4x1+4_‘?=;2_2; 31:-5(:2_2)=36; 56 -31t+26=0;

X
, 3961520 3121 [1=5,2
L2 10 10" |e=1
152 ,
210 20x* =52x+5=0
P 4x* —2x+1=0;, D<0 ’
2x
N _26%y262-20.5  26£,J676-100 26424 . |X=2.5
L2 20 - 20 720 7 |x=01"

OrBeT: {0,1;2,5}.
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5.

4x+6 5x-30 [ 4{x+4) _ 3x+2
x+2  3x°-10x-8 | 3x*~10x-8 x*-16

3% —10x—8=0;
x=4
oo 3E25424  5xT )
S T x#4
5 x4
3x2*10x—8=3(x-4)(x+§)=(x-4)(3x+2); D(Y): 1xz2=
2
2(2x¢3)  5(x~6) 4(x+4) _ 3x+2 Y. x# ==
x+2  (=8)(3x42) | (x-4)(3x+2) (a-4)(x+4) |

2(2x+3)  5(x=6) Ca(xrd) -(3x+2)°
x+2 (x—4)(3x+2)‘(x—4)(x+4)(3x+2)_ ’
2(2x+3)_ 5(x—6) ) (x——4)(x+4)(3x+2) _1.
x+2 (x-4)(3x+2) (2(x+ap3x+2)(2(x+4)-3x-2) 7

2(2x43)  5(x=6}  (x4)(x+4)(3x+2) _1.

x+2  (x-4)(3x+2)  5(x+2)(6-x) ’

5x+10
x+2

x#6;

=1; 5=1- 10%B

Orser: x=(. (Pemeransa Her).

. x*—10x% +90x —81=0.

(x4 —81)——10):(x2 —9) =0 ;

(x> +9)(+ —9)—10x(x2 -9)=0;
X

2 1,9_ -0- x=-3

(x 9)(x +9-10x)=0; e
X

Orser: {~3;1;3;9}.



234 Pemenua
Pewenue zavemnoi xapmowxu 3
5 X # —1—1-
x°+13x+10 1, D(V): 2
1. = ’ ' 1
4x+5 2x+3 x#E—]—
4

x==2
4x* +13x+10=0; x1_2=‘13iJ169-16O ~13%3

8 8 x>
4

5
4x* +13x+10:4(x+2)(x+z)=(x+2)(4x+5) :

(x+2)(4x+5) 1 Y422 1 . .
(4x+5) = 2343 3 2243 (I+2)(2X+3)—1 ;

2+ Tx+6=1; 2x° +Tx+5=0;

x=-1
-7+ J49°40 743
’ 4 4 I1=——
2
Orser: {-2,5;-1}.
2
- l6x—-24
BxT—22x+15 zx —s 9 " ] - =2x+3.
4x—15 16x°—48x+35 8x°—46x+56 42Zx—40-8x

3

x==

a) 8x—22x+15=0; xu:]]i,}]z!wl:!f):]]sil; §
r

3% ~22x+15=s(x-%)(x—%):(zx-3)(4x—5);

7
7_ .. =7
6) 167 —48x+35=0: x :24i\f24 16-35 2414 4
1,2 H
: 16 16 3
4

7 5
16x* —48x +35= lé(x—z)(x"z) =(4x-7)(4x-5);

B) 8x°—46x+56=0; 4x*_23x+28=0;
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23+ FB AR nro . | T4
x|‘2 = 8 = 8 » ¥ = s
T4

8x* -46x+56ZS(X—%)(x—dl):2(4x—7)(x._4];

r) -8x°+42x-40=0; 4x*-21x+20=0:

x=3,75
x=4
fa41—- =1,25
x12:21-|_- 441 320:21111 . 5 D(Y): X
’ 8 8 x=7 x#1,75
xz4
~8x” +42x—40=-8(x~ 4)(x —%) =-2(x~4)(4x-5);
YparueHWe mpuobperaeT BUM:
(2x-3)(4x-5)( _8(2x-3) 9 _ 0 =2x+3;
“4x—15 k(4x—7)(4x—5) 2(x—4)(4x—7) 2(x—4)(4x—5)

(2x-3)(4x-5) 8(2x-3)-2(x—4)}+9(4x-5)-9(4x-7)
415 2(4x-7)(82-5)(x-4)

=2x+3;

(20-3)(16(2x>~1 L+12)+36x-45-36x+63)
(4x-15)-2(4x—7)(x—4)

=2x+3;

(2x-3)(32x°-176x+210)
(4x-15)-2(4x-T)(x-4)

=2x+3;

32x% —176x+210=0; 16x* -88x+105=0;

15
. a4xfaf 16105 44x16 . |04
W2 16 T le’

4
32x2~]?6+210=3Z(x—%)(x—$)=2(4x~—7)(4x—]5);
(2x—3)2(4x—15](4x—7):2x+3; 2x—3=2x+3;

(4x—15)2{4x-7}(x-4) x-4



236 Pemesnun

2x-3=2x"-5x-12; 2x*-7x-9=0;
Lo oTEA9eT2 _7enn | x=45
1.2 — 4 - 4 ]

e e D{V).

OrmerT: {-_1 ;4,5).

3. (l+%)(]+%)(x+4)(x+6)=12; D(,V): x#0;
(x+2)(x+3){x+4)(x+6)=12x".

CrpynnupyemM nepBeIff ¢ 4eTBEPTHIM M BTOPOH ¢ TpeTBHM
MHOXHWTENI H BBRIIIONHNIM YMHOMKEHHE.

7 bl 12
(x? +8x+12)(x* + Tx +12)=124"; x(x+8+—)x(x+£+?):12x2;
X X

12

(x+—+8)(x+£+7)=12.
X X

Homoxum x+£+7=t, smauut /(¢ +1)=12;
X

, f=-4
£+r-12=0 | _5;
12 -
x+—+7=-4 [x2+1lx+12=0 XZHTW
; 2 —f. ) .
x+1_2+',.-'=3 x*+4x+12=0; D<0 xzﬁll_m
X

OTBerT:

{_n?ﬁ ; mllzﬁ}'

2
4(x +1) e
Fo10x+1 X240
4x[x+l] 5 4(;:4——1-] s
"l - "‘l +3,5=0; — N *35=0.
x[_rwlm—} x(x+—) x+—10 (x+—}
X X

5
TToomum x+—=¢: i——-+3,5=0;
X !

+3.5=0.
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467 56+ 504 3,57 =35¢=0; 7,5 -40t+50=0;
157 —80r+100=0; 37 —16(+20=0; f,=x03=%0 5842,

Kl

3 3
110 X x=3
x"';=—3" [3x"~10x+3=0. L
L) x=2x+1=0 3
x x=]

Orset: {%;1;3}.

55x%2+22x-8
8x°-22x—55
8x° —22x* ~55x° +55x” + 225 -8=0; f(1)=8-22-55+55+22-8=0;
8x” —22x" —55x° +55x% +22x ~8 | x—1
8x° - 8x* 8x* —14x° - 69x* —14x+8
—14x* - 55%°
—14x* +145°
~69x° +55x°
—69x° +69x°
~14x% +22x
~14x* +14x%
8x-8
8x-8
0

8x* —14x’ —69x* —14x+8=0.

5. x+

BossparHoe ypaBHeHUe

8x* ~14x-69-24+ 8 —o; s( 2,

X X

Hul —_

! (x+)690

t l
TIoMoMUM x4+ —={, TOTAL X +-—5={" =2}
x X"

3(;3_2)_}4;~—69:0; 82 —14/—85=0;



288 Pemenns

17
f=—
_7+.49+48-85  T.f720 7127 4
1,2 = - - > 5
8 8 g ;5
"x=4
117 ) 1
X+o= {4:; ~17x+4=0 [¥=3
2 P =_2
salo_3 |2x*+5x+2=0 x==2
x 2 1
x=—c
1 2

OTrBerT: {—2;——;—;1;4 .
24

6. (x+1) +(x~-3)" =242(x~1).

X+l4+x-3
2
YpapHeHHE HPUMET BHJ.

(e+ 2)5 + (1—2)5 =242¢ ;

Tlonoxum = x-1, roroga x=f+1.

(t+2) = 456024108 .22 41062 -2° 451 2% + 2
.+..
(1-2) = £ =56 24107 -2 1042 - 2% + 5024 - 2°

(t+2) +(t~2) = 26 +0+20 22 +0+10t-2°
2:(r4+40:2+80)=2421;
a}y t=0;

x=1=0; x=1;

6) *+402-41=0;

Orper: {0;1;2}.
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Pewmenue zauemnoid xapmouxu 4

1, X-6x712x-8 1784748
Fadx-12 2x7419x+42

8) x’-6x” +12x -8=(x-2);

6) x° +4x—12=(x+6)(x—2);

B) 2x2 +10x+42=0;

19+ 36T 336 _-1ox5. | ¥ 7O

X = = : M
1,2 4 ) x=~_%}

2x? +19x+42=2(x+6)(x+%)=(x+6)(2x+7) .

Ypaesenue nopuobperaeT BUA:

2
(=2 178e7as iy x#
(x+6Xx-2) (x+6)(2x+7) R : x#*—b
x#-3,5

(x-2)°  178x+748
x+6 (x+6)(2x+7)

*

(x=2)° (2x+7)~178x - 748 - x(2x” +19x + 42) = 0;
(x* —4x+4)(2x+7)~178x 748 -25° ~19x% —42x = 0;
2x° —x* —20x + 282> —19x* ~220x—748=0;

~20x* -~ 240x-720=0;

X +12x+36=0;

(x+6) =0;

x=—62D(V).

OrBer: xe@ (pemenus Her).



240 Pemtera

2. x° (2):—1)+.::(J|:2 -1)x2(x+1)2.

Pixt —x=2x" +4x+2;

2% ~x
3 -3x2—5x—2=0;

f(2)=3-8-3-4-5.2-2=0;

3x —3x° —Sx—2| x=2

3x° —6x? 3x% +3x+1
3x% —5x
3x? —6x
x=2
x=2
0
3% +3x+1=0; D<0,

Orser: x=2.

3. (2x3+3x-1)'-5(2x2+3x+3)+24=0.
TToyoxum 2x2+3x—l=t, Torga 28 +3x+3=¢+4.
VYpapHeHHe HNPHMET BUJ
£-5(t+4)+24=0; £ -5-20+24=0; £ -5+4=0;
[t =4 25 +3x~1=4
=17 (2% 43x-i=1"
x=1
2%t +3x-5=0  [X=25

25 +3x-2=0 |¥T2
x=0,5

Orser: {~2,5;-2;05;1}.
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24 12 7
. 3 :—,,"—"+x +X.
x*+2x  xT4+x

Pax 5 11 _1(1 1
T Rax x2+2x_x(x+2)—2 x x+2)°

v 1 1
x2+x_x(x+l)_x x+ 7

0 24-1(1-L)=12(l-L)+x2+x.
2h\x x+2 x x4+l

12 12 12 12 2
=l x T 4x
x x+2 x  x+l

1 1
12{ ———=)=x" +x;
. x42

12
ErEOR

12=.r(x+l)(x+l)(x+2) .

CrpynnupyeM IepBLIT MHOMUTENL C UETBePTHIM M BTOPOM
¢ TPeTHEHM MHOKUTEICM,

12:(;:2 +2x)(x2 +2x+1) )

Torga x° +2x=1;
12=¢(1+1);

¥

-4
3

2 Bl
P H—-12=0; )

P 42x=—4 [ x?+2x44=0; D<0 [x=_3
¥ 4+2x-3=0 ’

Orser: {-3;1}.

¥ +2x=3



242 Pexmenusa

5_(29‘23‘ P )(L+i):1,
x+x—42  2x°45x-63f\x-5 x-3
a) x*+x-42=0;
x==7
x=6
x4 x—-42=(x+7)(x-6);
6) 2x° +5x—63=0;
-5+4/25¢504 _ 5423 | [x =7

Xy = 3
12 4 4 ’ x= ?

[ RN

2x3+5x—63=2(x+7)(x—%)=(x+7)(2x—9);

( 9-2x _ __ x%6 ] 2(x-3)+6(x-5) _ .
(x+7){x-6) (x+7)(2x-9) } (x-5}(x-3) ’
(x26

X#5

D(V) : sx#4,5;

x#3

(X = =7
(x-6)'—(2x-9)" _ 8x-36 _ ’
(x+7)(x-6)(2x-9) (x=5}(x-3} °’
(x-6+2x-9)(x~6~2x+9)4(2x~9) _
(x+7)(x-6)(2x-9) (x~5)(x~3) B
3(x-5){3~x}4(2x-9) _1
(x+)(x-6)(2x-9)(x-5)(x-3)
—12=x’+x-42; x*+x-30=0;
x=—6
x=5¢D(V).

Orser: x=-6.

13
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6. x6+l+(x+1)6=2(x2+x+1)3.

. 1 i
Oyery f=225F =x4—;
4 2 2

x=f—-—;
2

2

2 1 3
X 4ex+l=[{x+=] +=,
2 4

146 6 3\3
VYpaBHeHNE NpUMeT BHJ (t 2) +(t+ ) +I=2(£‘2 +Z]

10 6 sl 4 {1 2 3 1Y 11y

t4—| =L +6f -—+15" - +20¢7 f= +15t - +6t' = +{=

2 2 2 2 2 2
+ 1 ] 2 4 1 5 1 [
(:__) =566 -1 +150" ( ) 20:3( )+15:2( ) a-(_) +(_)
2 2 2 2

6 6
(t+l] +(r—%) 11=204 80,002, 1

2 4 16 12
3
Ho 2(r2+i) 22(:6+3z‘-3+3rz-9 g 20 T2, 27
4 4 16 64 2 8 32’
30 4 30, 33 9 4 27 5 "27
20+ e 2 =28 2 t TRl LN
JHATHT 4 16 32 8 32°
1664 -8 +1=0;
2
(4 -1)" =0;
[:l x+l_l
2-1=0 2 2 2 [x=0
b l b l l" -
2t +1=0 [ = —— X x=-1
2 2 2

OTrrerT: {0;-1}.
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Pemenue 3auemnoi xapmouru 5

1. (x2+2x—l)(2x3+4x—])=10.

Oyers x> +2x—1=¢, Torma 2x2+4x—1=2r+1;
t(2t41)=10; 2/ +4-10=0

_ o180 19 =2
1.2 4 4 ’ t:-.i’

2

2 — =

x+2x-1=2 P 425320 [ -3

2 5 y .
x‘+2xw1=—5 2x7 +4x+3=0; D<0 x=1

OrBerT: {—3; i}.

61145
- 1
2 M:11x+ﬂ_6.

X X
6x° =11 +11=112 +11-6x;  6x° —11x° —11x? +6x=0; x#0
6x° —11x" =11x+6=0; f(~1)=—6-11+11+6=0

6x° —11x* —11x+6| x+1

6x° + 6x° 6x' =17 +17x° ~17x+ 6

—17xt —11x
—17x* -17%°
17x° —t1x

17 +17x°

~17x* =11x
—17x* ~17x

6x+06
6x+6

0
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6x* —17x° +17x2 - 17x+6=0. (;xz)
Tlonmyaunu BO3BpaTHOE VpaBHeHMe.

6x* —17x+17——+—6;= 0; ( )—17(x+~1-)+1?=0.
X X

X

Ilyers x+l=t rorga x° +—= - 6(:2—2)—1?t+l7=0;
x x*

600 17t +5=0; f5=

5
1740280120 17213 173
i
3

12 12 7
=
_3

T2 2%% ~5x+2=0 o(x=2
x+.1_:l, 3x2—'x+3:0; D‘(O’ x"..:i-

x 3 2
OrmerT: {_1;1;2}_

2

3 Ax*410x+9 . 23 +5x+1
T o2x%45x+4 6x7+15x+8

Homomum 2x> +5x+4=1.
47 +10x+9=2+1; 6x° +15x+8=3r—-4; 2x  +5x+1=¢-3;

_ t#0
2!+1+I3 =2; D(Y): .
{ 314 t;tll

3

(20 +1}(3r—4)+e(r -3)=2¢(3t - 4);

2 f:2
6P =5t—4+1*-3{—605 +8=0; *-4=0; L“ 2e.{)(y),
2x*+5x+4=2  |2x"+5x+2=0 o fx=2
2x2+5x+4:—2’ 2x2+5x+6=0;D<0 x:_%

OTEeT: {-l;uz}.
2
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Pentenns

6 3x—6 X
+

Tt 3x-4 xP-x-2 T xel

6 3(x-2)

Ga)(xt1) | (=2)(xtD)

5 3 _x_
(x—4](x+l) x4+l ox+l

6+(3—x)(x—4)=0;

X ~Tx+6=0;

x=1
L=6 eD(V).
Orser: {1;6}.

36x°
L A |

(x+6)
s 12x*  36x°

X6 (x46)

5. x°

(_

x o
r=-13 x+6
(=1 " x_2=1

x+6

Oreer: {-2;3}.

x+l’

1252
x+6

xz4d

X
xz2

D(V):

x= -]

6 3—x
) (1) x4l

x>+ 7x-12+6=0;

0;
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6. (x—1)" +(x+4)" =97.

4
Hycnt*—”—;xl- +1,5, Torma x=¢-1,5;

(1—2.5) +{r+2,5)" =97;
(t+2,5) =" +4° 2,5+ 61 (2,5) +46-(2,5) +(2,5)"
+
(t-2,5) =¢' =47 2,546 -(2,5) —4r-(2,5) +(2,5)’
(t+2,5) +(1-2,5)" =2* +127%(2,5)" +2(2,5)" =97.

[Myers ¢ =a.

24 +7Sa+§§—5—97 0;

16a* +600a-151=0;

| —300+4/300%+16-151 _ ~300%4- ﬂ/7f52+1:,1 “75£76

%2~ 16

a=% (x+l,5)2=-l- x+15——
151° 2151 ;

= (x+1,5) =0 CZJ \:+15w—

[x =1

L 5_2
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Pemenus
Pewenue savemnod xapmouxu 6
2
+2x-15 48
y P = T3 D(V): x#2.
x—2 8—x

x2+2x~15+ 48
x=2 (x~2)(x2 +2x+4)
(x2+2x—15)(x2+2x+4)+48=0.

-
?

IMonoxxuM x> +2x—15=¢, Torma x> +2x+4=£+19.
1(1+19)+48=0; £ +19r+48=0;

[1=-3 | [x2+2x-15=—3 _ [x2+2x-12=0.

1=-16" | +2x-15==16 |[x*+2x+1=0
"x=—1+\fﬁ

x=-1-+13 eD(¥) .

x=-1

OrBerT: {—I—Jﬁ; -1; —1+\/ﬁ} .

2. 4x° ~21x+10=0.
f(2)=4.2°-21.2+10=0;

4x3-21x+]0| x—2

4x° -8x? 4x* +8x~5
8x% —21x +10
8x% —16x
-5x+10
~5x+10
0 1
4x* +8x-5=0; x12=_4im=_4i6; 2
’ 4 4 x=-2,5

Ormer: {-2,5;05;2}.
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3x(7x2 —92x—147)(7x2 ~20x-1 47) 10

(x2~8x—2 l)3

U G
“(=3)

IMoxoxum x—-2—1—8=t.
x

3(76-36)Ti+36
(3900539 __y,

=-10.

106 +3-49/ -3-1296 =03 10 +147+* -3888=0,

Tax xax 3888=3"-4> u //(10+147)=3"-4’, To genmrenn
d=13;+3-4;,+3.4%+3%,+3% 4;..

F(3)=0;  f(=3)=0; f(12)¢0;

f(—l2)=0, TaK Kak 122(10-(—]2)+l47)=12?' 3
12%(27)=12%-3’;

}033+147t2—3888[ F+12

106 +120¢* 1042 +27¢-324
2712 —3888
271% +324¢
~3247 —3888
—324r — 3848
0
1002 +27¢ -324=0;
_ t=475
=27+ (729+4-10-324 274117 _ .
3‘] 9 = = a2 36,
> 20 20 f=——

5



250 Pemmenusa

a) x—£—8=—12;
X

X +4x-21=0; [x:%’;

6) x—ﬂ—8=2;
x 2

2x% —25x-42 =0;

25+ 654336 2sem | | F )4

x13= i ’ 4

4 4 x=-2

5x° —dx~105=0;

2+/1+525 2423 {x= 5

X, ; .
> 3 x=-4,2

Orser: {-7;-4,2;-15;3;514}.

9 9 8x 2x%4x 10
4- E] + 3 + 2 ’ - = 2 ;
27 =11x 45 549x-2x"  4x’-1) 2x-9  x~5

a) 2x* —1lx+5=0;

iAo _nse, Y70

3

4 4 x=

X2 13
2

2%’ —l1x+5=2(x—5)(x—%)=(x—5)(2x—1);
6) —2x*+9x+5=0

9k f8ivd0 _ganr X7

A 4 L

4 2

“2x* +9x+5 =-2(x—5)(x+%)=-(x~5)(2x+l);

8) 8x° —40x+18=0;
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4x? -20x+9=0;

10+ 100-36 1028 . |*~

4 4

X2 =

8x2 — 40x+18=2(2x-9)(2x-1);

9(2x+1)-9(2x—1)+8x(x-5} x(2x+1) 10 _

[x—S)(2x—l)(2x+1) 2x-9  x-5

18x+9—18x+9+8x*—40x x(2x+1) 10
(x—S)(Zx—H)(Zx—]] 2x-9 X=3

(8x2—4(}x+18)x(2x+l) 10 _
(2x—9)(x-5)(2x+1)(2x~1) x-5

2{2x-9)(2x-1)x _ 1o ~7.
(2x—9)(x-5)(2x -1} x-5

2x _10 _,, 28 _,,

oAt ; ; 2=2
x-5 x=5 x=5
Y#5
i
X#E=
Orser: mioboe x, TAKOE UTO /¢ 2
r#4.5

eCTh peIleHMe.
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2x I3x _
T2 sx+d 237 +x+d
2x 13x f26
+ =6 D(¥):
x(2x—5+1) x(2x+i+1) ( ) {f:t(]
X X
3 3 2 13
ITonoxuMm Zx+=+1=¢, Torra 2x+—-5=f~-6; -—+—=0;
X X -6
2+13(1-6)=6t(t-6); 65 -51r+78=0;
22 17t 426=0 ha =l'fi\/zlzis‘r—298 N 17:9;
2+ 24122
t=2 ¥+oTi= 2x* ~x+3=0; D<0
e DY), ; 5
£=6,5 dxrda1=B [4x7 ~11x+6=0
X

2
x=2
112196 _ 1145
T N
4

Orger: {0,75;2}.

6. (x+1) +(5-x) =1056.
{(x+1¥ —(x-5)" =1056.

x+l+x-5
2

{¢+3) —(t-3) =1056;;
(r+3)5 1 +50" 3410032 410 -3 + 53 +3°
C(t=3) = £ -5 34100 32 10623 45030 = F
(t+3) =(¢=3) =106* -3+ 202 -3° +2.3° =1056;
1564 +27007 +243=5285 15 +270 -285=0; 1 +18°-19=0;

F=-19; O (=} [x-2=1  [x=3
2 =1 olt=—1’ x-2=-1" |x=1"’

Orser: {1;3}.

ITosyoum = =x—-2,rTorna x=t{+2:

1[
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Pewenue sanemnoil xapmouru 7

1. (x—l)(x—i)(x—g)=(x—l)(x—2)(x—3) .

X X X

F-a)5) (x-1)(x-2)(x-3); D(¥): x#0;

(-

(x—2)(x—-3)((x+])(x+2)(x+3)—x3)=0;

a)

I R
I

It

1
23
3
6) (x+1)(x+2)(x+3)-x"=0;

(x3+3x+2)(x+3)—x3 =0;

©H6x +llx+6-x>=0;
6x" +11x+6=0; D<0.
Orser: {1;2;3}.

2

2. (xz—x+l)4—10x2(x2-—x+1) +9x*=0. (:xd)

. 4 . 2
[,\' —x+l) —lﬂ(x —.\'+]j +9=0.
X X

xz—:+l:3
[xam)z:g Poprl | Ax41=0 x=2+43
x o= T [F2etI=0 1x=2-43
(xz—x+1}2 -1 el =1 |#-2x+1=0 7 |x=—1
x o 1 ¥ +1=0, D<0  |x=1
X

OTBerT: {*l;2—«f§;];2+«f§}.
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3. (x2 —6x—9)2 =x’ —4x* —9x.

x%x—6—2r=x1x—4—2y (x20)

X X
g 9
Tloxomum x——-6=!, Torga x———4=t+2,
X X

1 ypaBHeHue npuobperaer supy 2 =r1+2.

x=9
? =2 x=-1
=2 1T ae9=0, 5+
— ? ] * 2 . x= .
t=-1 x—-=—-6=-1 x-5x-9=0 2
X
st—Js_l
| 2
- 61
OrperT: {5 Ja;wl; 5"'\/_;9}.
2 2
(x 30
x#1
! 2 3 4 > 6 _ x#2
4, ;+;j+x—2+x—3 x_4+x_5—0 IEZ; D(Y): “x;t3
x7=4
(X#5

Tax xax x — IeJble YHCAA, TO:

a) eciM x> 5, TO Bce APOOH IONORHTEIbHBIE YHCIA

1 2 3 4 5 6
8TO 3HAYHT —+——+ + + + >0, . e.
x x-1 x-2 x-3 x-4 x-5

ropHell HeT;

0) ecime x <, TO Bee APODH OTPHIIATENHHBIS YHCHA, YTO

oaﬁaqaerl+ 2 + 3 + 4 + > -+ 6 <0
x x—1 x-2 x-3 x-4 x-35 ’

B) sHaweHMs x, paBHble {0;1;2;3;4;5}
se npuragzexar D(V).
OTBeT: pelJeHUA HeT.
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5. x' - -9x*+2x4+2=0.

f(l)iO;

F(-1)=0; f(2)=0;

SHAUUT, PAIMOHANLHLIX KOPHeH ypaBHeHHe He UMeeT.

fF(-2)=0.

IlpezcTaBUM JeBYI0 YACTE YPABHEHHS B BHIE NPOH3BEje-
HHA JBYX TPEXYJIEHOB, T.€.

4
apx* +ax + axt +ax+a, =

= (box2 +bx+ bz)(cox2 +o X+, ),

THE dy; a5 Gy Q33 g3 bys &3 by ¢5 €5 ¢, € Z, HO 3aMedaeM, UTO

bOCO:I’ a bzcz=2.

ITpoBepum (x +bx+2)(x +c,x+1) o —oxt4+2x42,

TOTH

(x2 +bx+2)(x” +ex+ 1) -

=xt + (b +¢ )% +(be, +3)x +{B +2¢)x+2,

T. . «3+bo =-
2¢,+b,=2

Orta Hapa NOAXOAHT And b, =

Hrax,

x2—4x+2=0_
X +3x4+1=0

OTrBer: {2—\5; 2+\/_;—

X

X

b+e=-1,

-12.

2
3+/5

2

1

345 .
2 E

=3
b =—4

x - xP —9x? +2Jc+2=(x2 —4x+2)(x2+3x+1):0;

[ =242
=2-2
=—3+J§ .

3+J5

2

I
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Permesnsa

6. 1+-— iz; D(Y): {x;t_z;

(x+2) x#0
xz(x2+4x+4)+4x2=5(x2+4x+4);
x'+4x® +4x% + 4x% - 5x" - 20x-20=0;
x4 4x’ +3x7 -20x-20=0;
f{=1)=0;
Xt +4x® 4+3x7 =205 =20  x+1
DA x +3x1-20
3% + 3%
3x® +3x°
—20x—-20
~20x-20
0
o(x)=x"+3x%-20;
@(2)=0;
x3+3x2—-20] x=2
x -2x° *+5x+10 (D<0)
5x* - 20
5x* —10x
[0x—-20
10x—20
0
Orser: {-1;2}.
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Pewenue zavemnoi xapmouxu 8

3 +30x+75 : **_10x%49 »
e (x2-4X)2—2x2+8x—15 o
3(x2+]0x+25) (x2—9](x2_]) N
(=3){x*+5x425)45x(x=5)  (-dxf-2(-ax)-15 +5
X#Fx
3(x'+5)2 ~ (x+3)(x—3){x+])(x—l) . - X
(x=5)(x+5Y (x2-4x—5)(x2—4x+3) =2; D{V), ii_ﬂ

3 (x+3}x=3)(x+D)(x-1) =7
x5 (x—5)(x+l](.r-l](x—3) ?
i_ﬂ___z, 3—x-3
x5 x5 x5
Oreer: x=31.

3

=2; —x=2x-10; x=3%ED(V).

x-2  x+2 x-4 x+4 28 x#1l
2, Yt m— D(V): ;

x-1  x+1 x-3 x+3 15 x=43

1_H_]_+1+_..!__=]__],._ .._l.__.%..s..

x~1 x+1 x-3 x+3 157
L S S SN2 ! 314
x+H x-1 x+3 x-3 15 xl_]:xﬁ_g -175-;
! 3 14
Myers x* —1=f. -=——t—; -8)= 2 _8);
yere ¥’ —l=f. -=——+ms 15(1-8)=45(+14(r - 8);

150 —120=45t +14> —112r3 147 —82r+120=0; 7t*—41t+60=0;

2 _q_ 2 _
, L A1£1681-1680 _ 4131 =3 x -1=3 x =4
1 -

2T : : 20t 27 5
14 14 12279 2 .20 o=

x -1
7 7

3 E 3]
3 :-—3 — - [ — o
_" 7 OrserT: {2, 2:3 7 3 7{-
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3. x2+66(x2—610)=
(x+26)
x* =676 = (x—26)(x +26);
610 =676 66;
x2—610=x" 676+ 66;
66(x" ~610)=66(x* ~676) +66%;
2 66(x*-676) 462

x4+ S+ =153
(.t+26) (x+26)

66(2 26 2
2y (2x-(x+26)) &6 =153
x+26 (x+26)

D(V): x=#-26;

2, 2066 66"  66(x+26)

3 =153
x+26 ( x+26)' x+26

66

2 X+ =
(x+ 66 ) =81; x+26 .
x+26 66 9
x+26

[ x? +26x + 66 =9x + 234 ) x* +17x-168=0
%% +26x+66=-9x-234 ¥ +35x+300=0

13
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PRCRIRICR =[x_1_#f ox-3s if_)

4,1

a—~1+x-3
2

EOFE N
a) (141) =1 142 + 60 + 41 41
(t-1)' =r ~ 4 v 62 — 41 +1

(e+1) +(-1)" =2(c* + 6 +1);

3 3
6) [r+§] = 4302, ‘F+3r-% [‘ﬁ]

+ 3 3
{r—ﬁj =f —-3r° I+3¢-i—[ﬁ]
3 3

(1 +§T +(t—_‘/3§—)3 = 2(:3 +r).

4 2
Ypapuenue TpHUMeT BHJ z(t:—ﬁ:ﬂ) = 2(.t3 +r) 3

Ionoxum = =x-2 x=f+2.

106" +606% +10 =417 +41¢;

106 = 418 + 6042 41! +10=0— BO3BpPATHOE YpPaBHEHHE,

102 —41.!‘-&-(:'»0—ﬂ —=0. IIyers r+l=a,'ror‘,n;a
:+;32.._a ~2; !{}(azmz)—4la+60=6; 100 - 4la+40=0;

3 r+123
o £ 16811600 4159 2. t 2
1.2 20 20 7 8’ 8’
5 3
X

t+l=
i
202 —5t+2=0 1=2 ~2=2 [x:4

> 13 ; .

52 _8t+5=0, D<0 3 x—2=% x=275

Orsetr: {2,5;4}.
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(J\’2+x+l)2 _ 49, (Jr2+:/c+1.)2 4,
D) 457 (Weae)(pe) 4

2 1 2
G+ l+—
X (I )

f[x+2+ij(x+l) 45
X X

] 1 1
x+=+l=1; x+—+2=¢+1; x+—-=r-13
X X X

£ 49 2 3 -
———— = A5 =497 1] 4i” =49,
(+)(r-1) 45’ ( )
[x=2
1
1‘=z J«:+l+1=z ” =7
2 x 2 | 2% -5x+2=0,
7, | 7’ 2 4 __94‘\!6'
f=—= xt—+l=— 2" +9x+2=0 F==
2 X 2
_ 9+4/65
| 4
9465 ~9+65 1
OrBerT: — ; 2 ;;;2 .

6. 12x° +52x° —13x* —156x° —13x> +52x+12=0 (:r"’);
ITonyudM BOBBpATHOE VpaBHeHHe

120 45207 135~ 156~ =+ 5+ 5 =0;
X X

12( +xl)+52(x +—) 13(x+ ) 156=0.
Tlyers x+%:{.
x2+—-l~; -2 x3+%=£3—3!;
12(¢ - 3¢)+52(r* - 2) ~131-156 = 0;
1208 45207 =491 -260=0;  f(-4)=0
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12:3+52:2-49r-260| t+4

124% + 48¢° 124 + 4t - 65
4¢% — 494
4¢% +16¢
- 65— 260
—65¢ — 260
0

—2iJ4+780 -2x28
12 +40-65=0; 1, = = ;

12 12
[x=-2
_ 1
[ 5 r=
X+-~=-——- 2
x 2 2x° +5x+2=0 x—-3
x+l-B s e~ 13x+6=0 ; 2
x 6 ) _2
1 X +4x+1=0 *=3
x+—=—4
R x=2-3
_x=—2+\/§

[=—=
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