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Iloceawaemea namamu
3acaymennvix yiumeneii Poccuu:

Bopuca I'epmanosuua 3usa
Hocuga Arosnesuua Bepebeiivuka
Apora Pysumosuua Mailzenuca
Baadumupa Jeonudosuva Havuna

IIpenucaoBue

IIpenmaraemas cepus KHUT afpecoBaHa IIUPOKOMY KpPYyry yda-
IMUXCSA CPEJHUX IIKOJ, KJIACCOB U IIKOJ C YINIyOJEeHHBIM HU3y4eHU-
€M MaTeMaTWuKU, abuTypHUEHTOB, CTYNEHTOB MeJlarornyecKux BY30B,
yyuTesen.

KHurm mMo)XKHO MCMONB30BaTh KAK CAMOCTOATENbHbIE yueGHbIE
mocobuA (caMOyduTeNu), KaK 3aJadHMKM [0 JaHHOU TeMe U Kak
cOOpPHMKY JUIaKTHYeCKUX MarepuaJioB. Ka)xgas KHura cHaboxeHa
IporpaMMoOi 3JIEKTHBHOIO Kypca.

s yyamuxes MOXKHO TIPEAJIOMKUTE CIELVIOIIYIO cXeMy paboThI:
IIPOYMTAB BCTYIUIEHHE M PACCMOTPEB IIPUMEPh! PeIlleHUsT, CAMOCTOs-
TEJIBHO PeIllaTh TPEHUPOBOUYHLIE PAOOTHI, 3aT€M IIOCMOTPETDH PEIeH U
¥, OCMBICIUB MX, IONPOOOBATH PEIIUTH IPOBEPOUHBIe PaGOTHI, TIPO-
BepAA UX PEIeHuA [0 KHUTe U T.1.

Kuuru monHOCTHIO NOAXOLAT AJIA CAMOCTOATEIbHOI'0 OBJIAMEHIS
TOY MJIM MHOYM TEeMOM M PACCUMTAHLI Ha TIOCHeLOBaTeNbHOe 00yUueHme
OT HAYaJILHOr0 YPOBHS [0 YPOBHSA, HEOOXOAMMOro abUTypUEeHTAM.

Hna yuureneit 3T KHUTYM TPEAOCTABJIAIOT IIMPOKUI BBIOOD
TIIpUEMOB M METOJIOB PaboThI:

9To0 MOryT OBITH 3aJaHUA yUAIUMCH IS CAMOCTOSTEJIHLHOM
paboThl ¢ IIOCJERYIOIINM KOHTPOJEM YUHTeNst.

BosMoKHO MCHONb30BAHKWE KHUIM KAaK 3aJadHUKA AJs pabGoThl
B KJacce W JJIsT JOMAIITHUX 3aJaHUH,

Ity mocobusi MAeaNbHO IIOAXONAT B KadyeCTBe Marepuaia IJIs
TIOBTOPEHUSA IMapaJiJeIbHO U3YUEHHIO IPYTUX TeM B IIIKOJIE.

ITox6op MaTepuaja IO3BOJAET CYINECTBEHHO nuddepeHIInpoBaTh
YPOBEHDb TPeOOBAHMI K yYaUIMMCSA IIPY IPOBEIeHUM KOHTPOJILHBIX
¥ 3aYeTHBIX paboT.

VYpoBeHb CI0KHOCTH ¥ 00BEM MaTepuajia B KHUrax cepuu, 0es-
YCJIOBHO, M30BITOUEH, M VUUTEIhb JAOJKEH caM BBIOMPATh CIOXKHOCTH
u o0'beM MaTepraJsa B COOTBETCTBUM C BO3MOMKHOCTSMM YUAIIIUXCSH
U 3ajayaMMu, CTOSIIMMU IIepe] HUMU.

A. X. IIlaxmeticTep



IIporpamMMa 3JIEKTHBHOIO Kypca miada yuammuxcsa 9-11 kmaccos
(20-25 ypoxos).

Ne Na Ha3zsanue TemMpl
ypoxoB | B ckobxax ykasaHbpl HOMEDPa 3aJaHUNK

1 JInneinsre ypapuenus (ctp. 5—7)
ITpakTuxym 1.

2-3 Juneinsie ypasHenusa (ctp. 13—42)
IIpakTuxymsr 2 — 3.

Tpesuposounasa padora 3 (5,12).
Tperuposournaa pabora 4 (7, 10, 12).
IIposepounas pabora 3 (7,9, 11).

4-6 Kpagpartusie ypasuenus (cTp. 41—72)

(+1) IIpakruxymer 5 — 8.

TpenupoBouHas kaprouka 2 (2,3, 6,8,9, 10).
TpeuupoBounas pabora 5 (1, 2 (. Buera),

3 (r. Buera), 7,12, 14).

TperupoBouras pabora 6 (1 (r. Buera), 7, 11, 12).

7-10 | YpaBuenus cogepaxamue Moxyas (crp. 74 —92)
(+1) IIpakTuxym 9.

Tpenuposounada pabora 8 (2,3,5,9,12).
ITposepounas paGora b (3,4, 8,9,10,11, 12).

11-15 | YpaBuenus Beicluux crenenei (crp. 93 —147)

(+2) MeTos IOACTAHOBKM.

ITpakTuxkym 10.

TpenupoBounas pabora 8 (2,5, 6, 13, 14)

ITpuMeHeHne TeOPUHM AEJMMOCTH NJIA PellleHUsi YPABHeHUH.
IIpakruxym 11.

BoseparHble ypaBHeHUS.

IIpaxTuxrym 12 (1, 2, 3, 4).

Tpenuporounas pabora 9 (1, 3,4, 11, 14,16,17).

Eme Heckonbpko ¢cnocoboB pereHus: ypaBHeHui (cTp. 136 —146)
(HectanmaprHsle cnocober). Ilpumepsr (2, 4, 6, 7, 12).

16 -20 | Kaprouxu 3aganuit (ctp. 160 —261)

(+1) (obob1IeHNEe B 3aKPEILIIeHNe)
Kaprouxka 1 (1, 3, 5, 6). Kaprouka 2 (2, 3, 5, 6).
Kaprouxa 3 (2, 6). Kaprouxa 4 (3, 5).
Kaprouxa 6 (5, 6). Kaprouka 8 (2, 6).

BauerHble KapTouku (2, 5, 8).

IIporpamma moAroTOBJIEHA, COCTABJEHA M aTPOOHMPOBAHA HA MIPAKTHKE
s3acnykeHHbIM yuurenem PO B, B. Jlupmunuem. .



JInHelHble ypaBHEHUS]

Isi Toro 4ToGHl Pa3obpaThLCsi, YTO TaAKOe YPaBHEHUE U JaTh ero
olpefesieHNe, HANOMHUM ONpeNeJeHUs alredpamuecKkoro BBI-
Pa'KeHUs U paBeHCTBa.

Onpenenenue 1. Coedunernue vucen u 6yxs 6 3anucu SHAKaAMU
apupmemuveckux Oeiicmeuil U cKobxKamu Hasvieaemes anzeo-
pPauLecKum 6oulpadceHuem.

Onpenenenne 2. Pasencmeom nasvisaemcs coedunerue 08yx
anzebpaudecKux 6ulpanceHuil. 08Yymsa 2ZOPUSOHMALbHLIMU Yep-
mouxamu = (3HAKOM pAGeHCcCmaa ).

Ouesudrno, 4ymo pas8eHcmeo moxcem Obimb UCMUHHBLM,
a moocem Obimb U JONCHbLM NPU PA3HbLX 3HAYEeHUAX OYKS,
8X00AULUX 6 HezO.

Hpumep 1. 1+a=2a—(a-1).

Tlocne mpeoOpasoBaHUM HPaBOH YACTU pPaBeHCTBA:
l+a=2a—a+]1 noayuum: a+l=a+1.

3HauuT, faHHOEe PABEHCTBO CIPaBedJaWBO (MCTUHHO) IIPHU
JI00BIX 3HAYEHUSAX OYKBBI « .



6 JlumHeliHble YpaBHEHUSA

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

Ilocre nmpeobpasoBaHusa JIEBOW YacTH DPABEHCTBA MMEEM:
2a+5-2a-2=4; 3=4 — 10Xb. 3HAUUT, faHHOE PABEHCTBO
JIOXHO TIPHU JIIOOLIX 3HAYEHUSAX OYKBBI a .

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

ITocne mpeobpasoBaHusi JIEeBOM YAaCTH PaBEHCTBA HMMeEM:
9a+6—-a=2a; 8a+6=2a.

Ilyers a=0, monyuuM 6=0 — JOXKHO.

IIycrs a=-1, nomyuum 8(-1) +6= 2(—1) ; —2=-2 — HCTHHHO.
VIHTEepecHO MOJYUNIOCH, YTO IPU KAKOM-TO 3HAYEHNH a PaBeH-
CTBO JIOMKHO, a MPU KAKOM-TO 3HAYEHUM ¢ PaBEHCTBO MCTHUHHO.
B cBaA3u ¢ sTHMU HaOMIOMEeHUAMM SAAUM JBa ONpeleeHusd, CBA-
3aHHBIEe C KJjaccuUKaluel paBeHCTB.

Onpenenenne 3. Paserncmao, cnpasedausoe (6eproe) 0ns nio-
Obix 3HAYERUT OYKE, 8X00AWUX 8 NPABYIO U JLeBYI0 €20 YaACMb,
Ha3vieaemcsa moxdecmeonm.

Onpenenenne 4. Paserncmeo, cnpasednusoe He 0L 8cex 3Haye-
HUll OyKs, 8X00AWUX 8 NPABYI0 U Je8YI0 YaCMb, HA3bl8ALMC s
ypaeénenuem.

IDpumeuvanue. B 3aBucUMOCTH OT CKONLKUX GYKB, HE ABJIA-
IOITUXCS TOCTOSSHHBIMM, YPABHEHUs OBIBAIOT C OJ[HUM HEU3BECT-
HBIM (CKa)eMm, OYKBOU x), ¢ ABYMSA HEM3BECTHBIMHU (CKaXKeM
OyKBAMM x U y) U T. I.

Hpumep 4. 4abx+3a=5.

3pechk Mbl UMeeM OYKBHI a; b, x, HO HAc HHTepecyeT BOIpOC,
TOJBKO OTHOCHUTEJIbHO HEHW3BECTHOTO x, T.e. IPH KAKUX ero
3HAaYeHUSAX BBIPA’KeHHBIX uepes umcsia ¥ OYKBLL a U b, ypas-
HeHue obpalllaeTcsi B UCTHHHOE PaBeHCTBO.

Hpumep 5. 4x+5y=7.

Ecnu Hac MHTepecyeT BOIIPOC, NPKW KaKUX 3HAUEHHUAX X U Y
PaBEHCTBO CIIPaBEJJINBO, TO 3TO YpPaBHEHUE C NBYMS HEM3BECT-
HBIMH X U Y, U T. I.

Tenepb, nocJyie TOro Kak MbI pa300pauCh B IEPBOM IIPUOIMIKE-
HUHW, YTO TAKOe ypaBHEHMe, BBIACHUM, UTO Ha3LIBAETCH «KOP-
HeM» ypaBHEHUS.



Jlunefinsle ypaBHeHUA 7

Onpenesnenne 5. Kopnem ypasHenus HaA3bL8aemMCs Maroe
3HAYEHUE HEU3BECMHO020 (6bIPANCEHH020 Yepe3 LUCLA UL OYK-
6bL), npu KOMOpPOM ypasHernue obpaujaemcs 6 UCMUHHOe Pa-
gencmeo (moxcdecmo).

IIpnmevauune. PemnTs ypaBHeHHe — 3TO 3HAUNT HANTH BCe
ero KOpHU wiu ybequThcsa, 4TO UX HET.

Onpenenenue 6. Ypasnenuem n-ii cmenenu Ha3vl8aemcs ypas-

n—1 n-2

n _
nenue euda ayx" +ax"" +ax" +..+a,=0 (g, #0)

Ipumep 6. 2x° =3x* +2x° +10x* —x+3=0.
Iro ypaBHeHHe mATON cremenu. Ceiiuac Mbl OyneM paccMaTpH-
BaTh TOJBKO yPaBHEHUS IepBOU cTeneHu (JIUHEHHLIE),

rae n=1, 1. e. BUmA ax+a, =0 (g, #0).

Wnorga ero 3ammchIBalOT WHAYE, T. €. B BUAE kx+bh =0
(k#0), HO 9TO HPMHLUNMATHFHOIO BHAYEHHUS He HMeeT.

Ilpomomxum ganee: ypaBHeHHE — 9TO PABEHCTBO, CIIPABEIJIM-
BOE JJIsi ONpelesieHHBIX B3HAUYeHU HeU3BEeCTHOr0, TO MMeEeT
CMBICJI HATIOMHUTDL CBOMCTBA UYHCJIOBBIX PABEHCTB.

CBoiicTBa YHMCJIOBBIX PaBeHCTB

1. Jlro6oe uucio a paBHO camoMy cebe
(cBOMCTBO pedIEKCUBHOCTH).

2. Eciu a=b, 70 b=a (CBOWCTBO CUMMETPUYHOCTH).
3. Ecnin a=b m b=c, 10 a=c (cBOHCTBO TPaHBUTUBHOCTH).

4. Ecau a=b u c¢—nwboe uuciao, To at+c=b+c¢
(cBoiicTBO cTAOMIBbHOCTH (MOHOTOHHOCTH) CJIOMKEHUS).

5. Bciim a=b un ¢—moboe uucao, To ac =bc
(cBo#icTBO cTAaOMALHOCTH (MOHOTOHHOCTH) YMHOMKEHUS).

Ecnu obe wacTut MCTHHHOTO paBeHCTBa YMHOXXUWUTH Ha OJHO M TO
JKe He HYyJIeBOe YMCJIO, TO IIOJYUHNTCSA MCTHMHHOE PaBEeHCTBO. Amna-
JIOTUYHBIMH CBOMCTBAMU 06J1a,u;a10'1‘ " anrerqueCRHe paBeHCTBa.



8 JInueliaple ypapHeHUS

IIpaxmuxym 1

Pemure ypasuenus:

1. 3x+2=0.
ITpumenssi cBoiicTBa nmpeobpa3oBaHUSA airedparmyecKmx
BBIpaKeHUH, IOJYUNM

3x+2=0 (BbIYTEM 2 wium npubaBuM -2) ;
(Bx+2)-2=-2; 3x+2-2=-2;

3x=-2  (YMHOXMM Ha %) ;

EcrecrBenno, B manbHelieM Mbl He O6yZeM paciuCbIBAThL
CTOJIb TOAPOOHO, Tosiarad (IO YMOJIYaHUIO), KaKKe CBOMCTBa
A KaK MbI OyJeM KCIOJbL30BATh JIJIs PEIleHUs YPaBHEHU.

2. 2(x-—3)=x+1 .
2x—-6=x+1 (mepeHeceM HeM3BECTHbIE B OLTHY CTOPOHY, a YHC-
Jla — CBOOOJHBIE UJEHLI — B APYIYIO C IPOTUBOIIOJIOMKHBIM I

sHakamu). Iloxyuyum x=7.
Orser: x=7.

3. 3(2—x)—2(2x+1):3.
(He 3abymem, UTO —(a+b):—a—b);
6-3x—4x-2=3; —Tx+4=3; 4-3=Tx; 1=7x ; x=-;-.

1
OrBerT: x=7.

4. 5(x-2)-3(x-2)=x—-1 (ue 3abyznem, uro —(a—b)=-a+b);
5x-10-3x+6=x-1; 5x-3x—-x=-1+4; x=3.

OrBeT: x=3.



IlpakTuxym 1 9

1 1
5. 5(2x+1)—5(2—3x)=x |-6.

Yrobs1 OBLJIO Ipolle, IPUBEAEeM ypaBHEHHe K BUAY TOJNBKO
¢ neasiMu Kohdunuerramu. [IJs1 aToro yMHOKUM 00e 4acTu
ypaBHeHUsI Ha OOIUil 3HAMeHAaTeJ b IJA YKUCIOBLIX ApoGei.

l 1
6-5(2x+1)~6-2(2-3x)=6-x; 2(2x+1)~3(2-3x)=6x;
4x+2-6+9x=6x; 13x—6x=4; Tx=4; x%,

4
OrsBer: x=7.

x=3 x+2 1
- = . .
6. —+—=7 |20;

4(x=3)+5(x+2) =105 4x-12+5x+10=10; 9x=12; x=1.

1
OrBerT: x=1§.

2
6x—1-2x—-1=4x.
3mech —2=0, HO 5TO PAaBEHCTBO JIOXKHOE ¥ He 3aBUCUT OT
3HAYEeHHUSA X. OTO BHAUUT, YTO YPaBHEHNE He HMeeT pellle-

HUSA, UHOTZa 9TO 3aIIMCHIBAIOT TaK: x e J (@ — 3HakK IIyCTOoro
MHOMeCTBa, T. €. He cogepxKaiero H1u OJHOIo QﬂeMeHTa).

7. 3(2x—%)—2(x+i)=4x;

OrBeT: KOpHel Her.
8. —2(3+%x)+3(2—%x)+2x=0;

—6—-x+6-x+2x=0.

3necy 0=0, HO 3TO UCTUHHOE PABEHCTBO HE3aBUCHUMO OT
3HAYeHUs x, 3HAUYUT Jai0boe 3HaUyeHUEe x— eCThb pelle-
Hue (MHOTJIA B3alMCBLIBAIOT TaK: Ve R — penieHue, rae
¥V — cuMBOJI, 0003HaYaUIuH J0b0e YHUCIO U (—oo;oo) ,
T. €. X— OPUHAAJEXUT BCell YMCJOBOH OCHU, € — CUMBOJI
[IPUHAJIEKHOCTH ).

Orper: (—o0j0).



10 JluHeliHble YypaBHEHUA

Tpenuposounas paboma 1

Pemure ypaBHeHus:

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

3+x  2x+7

2 3

2,

3- 7-2x
3. =~
2 3

=4,

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

5. 3(3x-;-1)—4 B 2(2x;3)+6 _4.

(5x-1)1,2-3,2  13:-(243x)-4,2 _

1.
3 4

3
7. 2,3(4x+0,2)-15(0,3-2x) =1.




TpernupoBouHas pabora 1

Pewenue mpenupoeoinoi pa6omur 1

Permture ypaBuenus:

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; 9x=9; x=1.
OrBeT: x=1.

2, X 2T 5 16 _(a+b)=—a-b

2 3
3(3+x)—2(2x+7)=2-6;
9+3x—4x-14=12; —x-5=12; x=-17.

OrBerT: x=-17.

3. 3—x _7—2x
2 3

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

=4 |'6 —(a—b)z—a+b

OrBerT: x=29.

(2x-1)-2 3(6+x)
3 4
16x—8-54-9x=18;

Tx=18+62; 7x=80; x=—872; x=11=.

1 3
=1 [12; 4-2(2x—l)—3.3(6+x):5~12;

OrBerT: x:]]%,

3(3x+1)-4  2(2x+3)+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;
123

xX=— x:l7i.
7 7

=4 |15

OrBerT: x=17g.



12 JlnHeliHbIe ypaBHEHUA

6. (5x—1)-1,2—3,2_1,3-(2+3x)—4,2=l 12
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;

24.8 248 2
=248; x=—: == x=2-"
12,3x=24.8; 23° T3 YTm
Orser: x=2———2
123

7. 2,3(4x+0,2)~12(0,3-2x) =1

2.3.4x+2,3- 02—-12 %+——2 =1;

9.2x+0 46——+379x—1, 9,2x+27x:1—0,46+%.

ITepeBemem Bce mapobu B OOBIKHOBEHHEIE.

46
(9é+2é)x=1”—+3; 117430, % 3.
577 100 7 35 100 7
2 5474300 12-3542  378+300
12 —x=——""—; X = 5
35 100-7 35 700
678 35, 339 339

—_—— X= s X = .
700 422 20-211 4220

33

4220 °

OrBeT: x=

2,6(3x—3{)—2,1 2,7(21—2,1x)—1
8. 12 —- 40,7 =10.

3mech, uTOOBI O6JIEIYUTH BHIYMCICHUA, TOCTYIINM TaK:
YMHOMXKHM YHCIUTENb ¥ 3HAMEHATeJ b KaykJoi npobu Ha 10.

10(2,6(3x-3l)—2,1) 10(2,7(21—2,1x)—1)
2 B 4 “10.
10-1.2 10-0.7 ;

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

=10;




13

TperHuposounasa pabora 1

78x-91-21 _ 50,75-56,7x _
12 7 B
39x-56 _ 50,75-56,7x _ o |-42
6 7
7(39x - 56)~6(50,75-56,7x) =420 ;

273x-392-304,5+340,2x=420; 613,2x=1116,5;

10;

11165 719
x=——; x=1—.

6132 ° 876

719

OrBer: x=l—1.

876
Kak Bummure, BoluncieHus TpeGyIOT TOYHOCTH, YBEPEHHOCTH,
akKypaTHoctu. M, riaBHOe, He MAaHMKOBATDH M3-3a OOMBIINX
Yyucesi, Jyullle ellle pas IPOBePUTH BbIUMCJICHUI.
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JlunelHble ypaBHEHUA

JIluHeilHbIe YPABHEHMS C OJHMM HEU3BECTHBIM
M NPHUBOAANINECH K HUM

IIpakxmuxym 2

1.

34+2x

4.

x-1

OueBUAHO, UTO TaKOe ypaBHEHUEe OIpeJieieHO He BCerja.
HeticTBuTeIbHO, IPU x =1 3HamMeHaTenb obpaijaeTcsa B
HYJb, a JeJleHWe Ha HOJb He ONpPeAesieHO (9TO NPUHIIUIIU-
aJlbHadaA KadyeCTBeHHAasdA HeOollpeaeJieHHOCTb, CBA3aHHaAA

5
C HEBO3MOMXHOCTHIO COIIOCTaBUTh, HAIIPKMeED, ,u;p061/1 -6

KOHKPEeTHOe YHCJIO)

Onpenenenne 7. Bce 3HaveHua Heu3secmmnoz0, NPu KOMo-
pbLx ypasnenue onpedesieno, 06pasyiom 06.1acmb Ha HUCTLO-
601l OCU, HA3bLBAEMYIO 00ACMbI0 OnpedesieHUsl YPAGHEHUAL.

BaruceiBaeres o10 Tak: D(V): moGoe x #1,
VHOT/IA BaITMCHIBAIOT B BH/E HEPABEHCTB x < | WM x > 1, WK
B Bufle MHTepBaoB (—o0;1)U(1;00), rie U — sHak oObeMHEHNS.

Ha s3piKe Teopum MHOXKECTB MOYKHO CHOPMYIUPOBATH BTO
Tak: MHOKECTBO BCeX 3HAUeHUIl HeM3BEeCTHOrO x, IPH KO-
TOPBIX YpaBHEHUE OINIpelelieHO, HasblBaeTcd 00JIacThIO
onpefeeHUsl YPaBHEHUA.

D(V)=(-=;1)U(L;0), e U~ BHAK OGBeIMHEHH.

WTak, mycTs x #1, TOTa APOGHO-PAHOHABHOE
ypaBHEeHUe % =4 mpeoGpasyercs K 3+2x=4(x-1).
3+2x=4x-4; 4x—-2x=3+4;

2x=7; x=3,5,

unn {3,5} (MHOeECTBO, COCTOsIIEe U3 OLHOTO BIEMEHTA).
Orser: {3,5.
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4x-—2(3—x)
3(x+2)
4x-2(3-x)=3(x+2) ;
4x—-6+2x=3x+6;
6x—3x=6+6;
3x=12; x=4.
Oueupuo 4+ -2, T.e. KOpeHb IPUHAIJIEIKUT 00IaCTH

=1. D(V): x+2#0; x#-2

oIpefieNleHNs, 3anuchBaioT oTo Tak 4€ D(V).
OrBer: x=4.

2(2x-1)+3(4-2x)
3(x-2)-2(x+2)
BriscaumM, npu Kakux x ypaBHeHWe oupepeneHo. Insa
9TOTO NPUPaBHIAEM 3HaMeHATeJlb K HYJII W HalgeM
3HaYeHHe x, IPU KOTOPOM BTO BEepPHO.

3(x—2)—2(x+2):0;

3x-6-2x—-4=0; x=10,

sHaunt 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);

o
=J.

—2x+10=3x-30;
S5x=40;

x=28;
x=8eD(V).

OrBeT: x=8.

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

Ilpesxze, yem pemiaTh ypaBHeHMe U BbisacHATH D(V),
mpeobpasdyeM YHCAUTENb ¥ 3HAMEHATeNb.
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Jinneliuble ypaBHeHU

9x+3-20x-4

4x-2+1-15x ’

—11x-1 1
=1; D(V): -1lx-1%0, T.e. X

~1x-1
Coxpauijas gpobs, nmeem 1=1 — uctuHa.

3HauuT goboe 3HAUEHME x, IPUHAIJIexaliee 06JIacTH
olnpeniejieHus — €CTb pelleHue.

OrBerT: x;t_%l_ U (_m;_i)u(_i;w).

4x-2(5+2x) B

T 03(2+0,4x)+1

ITocne npeobpa3oBaHUS HOJYUNM:
4x-10-4x
0,6+0,12x+1 ’
-10
1,6+0,12x

OueBuUAHO, UTO pelreHus Her, TaKk Kak —10=0.

OrseT: .

2x+3(4x-7)

T 2(2x-3)-3(3-2x) ;

2x+12x-21
4x—-6-9+6x

’

14x-21
T D(V): 10x-15%0; x#15.

Torma 14x—-21=20x-30;
30-21=20x—-14x;
9=6x;

x=1,5§ED(Y).

OrBeT: .



TpenupoBoynasa pabora 2

17

Tpenuposownas paboma 2
Pemrure ypaBHeHus:

1 5x-1 _ 2x-1 =9
9 6

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).

(2x-1)-0,3-5 9

(4x+2)'0,6—0,7(7x—;17—)

4(x+1)-2(7+2x)
0,3(2,4+0,4x)+1

3(3x+2)-4(5x-4)

2(2x—3)—3(5x—93

=1.

2(x-2)+3(4x-15) _
10. 2(2x—7)—3(7—2x)—2
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Pewenue mpenupo6ournoii pabomwvt 2

Pemure ypaBHeHUA:

1. Sx—l_Zx—l=2 l'lg
9 6
2(5x-1)-3(2x—-1)=2-18;
10x—2-6x+3=36;
dx+1=36;
4x =35;
x=3—5; x=8~3—
4 4
3
OrBeT: x=8-=.
4
2(2x-1)-1  3-5(3x+1

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
X=—
42
OrBerT: x:ﬂ.
42

3. —0,3(]—-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);
—3+6x+21x-63=6x+24+8—4x;
2lx+4x=32+66;
25x=98;
x:%; x:32.

25 25
23

OrBeT: x=3=-.
25
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4. 5x—(3x-(6x-2))=-10;
5x——3x+(6x—2)=—10;
2x+6x-2=-10; 8x=-8; x=-1.
OrBer: 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——E.

OrBer: x:i.
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;

5
X=——.
46
0 Cox=—
TBeT: ="
2x-1)-0,3—
7. (2x-1)-0,3-5 : o,
(4x+2)~0,6—0,7(7x_7j
0,6x-0,3-5 _
2,4x+12-49x+01 '
0,6x-5,3 13
3 > —_—2; D y . _ ; D
1,3-2,5x% (¥): 1,3-2,5x20 x¢25
0,6x_5,3=2,6—5)€; 5X+0,6x:2,6+5,3;
79 23
— . _ 7 . :l— y
5,6x—7,9, X—56 M X 56ED( ).

OrBerT: x=1—2—3—.
56
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JluneitHble ypaBHEHUA

4(x+1)=2(7+2x)

.
?

0,3(2,4+4x)+1

4x+4—14—4 -
dxrd-lAot g, 19 0, mo -10#0.

0.72+12x+1  °  172+12x

OrBeT: (J (pelueHHUs HeT).

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

' 2(2x—3)—3(5x—9%]

10.

9x+6-20x+16 |
4x-6+28-15x

~11sz:l; D(y): -11x+22#0; x;ﬁg;
—11x+22 11
Ilocne cokpamienus moaydyum |=1-— HcTHUHA.
Braunr m06oe xeD(V)— peuierue.
Orser: x#2, ma (—0;2)U(2;0).
2(x-2)+3(4x-15)
2(2x-7) -3(7-2x)
2x—4+12x-45
2(2x-7)43(2x-7) 7’
14x-49
=2; D(y): - ; ;
3) (V): 2x-720; x#3,5
7(2x-7)
- -=2.
5(2x-7)

Ilocne coxpamieHus: %: 2 — JIOMb.

OrBerT: .

x#2.



IIpoBepounass pabora 1

IlIpoeepounas paboma 1

Penrnre ypaBHeHNA:

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

2 )c_11-1_2x—-3=5
4 3

3. 1-x  2(2x+1) 11

4 5 4°
4.3@P@—2@ﬂ0=ﬂm
4 3 4
5. 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)
3 4

15-18(2x-1) 04-15(3+4x)
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.

(3x—1)0,4-3

11.(5x+3)Q7—0£(6x—%)

12. 3x+1—2(4—3x) 1.
6(2x—1)—7(3x—2)—1




22 JIvHeliHble ypaBHEeHUA

YpaBHeHHNS, MPUBOTANNECH K JWHEHHBIM
I paxmuxym 3

VpaBHenue 1o BHeENIHEeMY BUIY MOJKET BBINVIANETH KaK ypaB-
HeHUe, He sABJAOUIeecA JUHEHHBIM (T. €. CTEII€HU BHIIIE
IepBoii), HO 1ocJje IIpeobpa3oBaHUil MPUHUMAaeET CTaHZAPT-
HBIA BHUJI JUHEWNHOTO YpaBHEHUS.

1. 3x-1)(2x+3)-(4-x)(3-6x)=2;
Bocnoap30BaBIIKCh TPABUJIAMU II€PEMHOMKEHUSA MHOIO-
yjleHa Ha MHOTOUJIEH, IIOJIYUHM:

63 —2x+9x -3~ (12 -3x ~ 24x +6x” ) = 2;
6x° +7x-3-6x>+27x—12=2;

34x=17; x=-.

OrBerT: x=

o= N

2. (6x-1) —4(3x+2)(3x-2)=-7.

Pasymeercs, 3mech BaXKHO 3HATHL OCHOBHBIE (DOPMYJIBI
COKPANEeHHOI'0 YMHOMEeHUS:

(ar—b)2 =a’ —2ab+b*;
(a+ b)(a—b):a2 -b?,

TOTA
36x" ~12x+1-4(9x* =4} ==7; 36x" —12x+1-36x" +16=-7
-12x=-24; x=2.

OrBeT: x=2.

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

13 1
—4_V—]3, }’—““4_ 5 y———3z.
OTrBerT: y=—3%.
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4. (5x+6)2 (x—3)—(5x+1)2 (x—l)=28;
(255 +60x+36)(x=3)—(25%” +10x+1)(x—1) = 28;

25x3+6Ox2+36x—75x2~180x—108—(25x3+10x2+x—25x2—10x~1)=28;
25x% —15x% —144x—108 = 25x> +15x* +9x+1=28;
~135x =28 +107;

~135x=135; x=-1.

OrBeT: x=-1.

5. 2(:(—2)()(2 +2x+4)—3()c3 +2x—1)=-x3 +3.
Hanomuum, uto o’ —b° =(a~b)(a2 +ab+b2) .
2(x* -8)-3x" —6x+3=—x"+3;

2% —16-3x> —6x+3=—x>+3;
—6x—13=3; —6x=16;
16 | 8

=——3 =——

6 3

2
OrBerT: x=—2§.

6. 9x° —3()(2 +2—§—x—1-§)—9(x—1)3 =(3x+1)(8x—3) .
Hanomuum, uto (a—b)3 =a’-3a’b+3ab*-b.
9x3—3x2—3~§x+3%—9(x3—3x2+3x—1):24x2+8x—9x—3;

9x® —3x? —8x+4-9x> +27x% = 27x+9=24x" —x-3;
-35x+x=-3-13;
—34x=-16;
16
xX=—
34
8
xX=—.
17

8
OrBeT: x=—.
17
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7. (x+3) = (x+1)(x-2)(x+3)=7(x+1)(x-1) .
HanomrumM, yTo (a+b)3 =a’ +3a’b+3ab’ +b>.
¥ 432734303243 — (x4 1)(x? ~2x+3x-6) = 7" ~1);
4927 + 27+ 27— (x+1)(x* + x~6) =7(x* -1}
X 49x% 4270427 (P 4+ 27— 6x+ 5"+ x-6)=7(x* ~1);
X 49x? +27x+27—x> —2x2 +5x+6=Tx*-7;
_40. >

xX=—=.

32x=-7-33; 32x=-40; x= ;
32 4

OrsBer: x=-1,25.

8. 3(4x—3)(x+2)(1—2x)—4(3x—4)(2—x)(2x+1):
=43(2x-3)(2-x).
3(4):—3)()(:+2—2x2 —4)()—4(3x—4)(4x~2x2 +2~x)=
=43(4x-6-2x" +3x);
3(4x-3)(-2x" ~3x+2) ~4(3x—4)(-2x + 3x+2) =43(2" + 7x-6);
3(~8x> —12x + 8x + 6x” + 9x — 6) - 4(3x—4)(-2x" +3x+2) =
=—86x” +301x—258;
3(-8x — 637 +17x—6) —4(~6x" +9x7 +6x+ 827 ~12x-8)=
=—86x” +301x—258;
—24x> —18x% +51x —18+24x” —68x” +24x+32 =
=—86x% +301x—258;
75x+14=301x—258;

301x—-75x=258+14; 226x=272;
272 46
=== -

= X -_—
226’ 226

23
OTrBeT: x=1—"7.
113
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Tpenuposownan paboma 3

Perure ypaBHenus:

1.

10.

11.

12.

0,5(3x-4)-3x=2+0,4(2—x)+1,9x.

0,03x+0,07 :(1—+-———2———
24

(—2—2+1l——2}—1)x+i=0.
30 12 35

(4-32)(3x+2)=2(3—x)(4+x) + 7" =3.
23" —(2x=5)(x~1)=9.

ox’ — (3x—1)" =6.

(13y-2)" = (12y=5) ~(5y +4)" =19.

(6x 1) (x=2) = (6x=5)" (x+1) =33 - 60x"
(v +5)(y* =5y +25)~y(y* ~4)=25.

4(3x+4)(x+2)(1-2x)-3(4x+3)(2—-x)(1+2x) =
= —43(2x+3)(x+ 2)-12.

(Bx=1)" + (4x+3)* .

(5x+2)° -4

(2x-1)(3x+2) - 2(x-2)° _

2(x+2)(x-2)-10



26 JluHelHBIe YpaBHEHUA

Pewenue mpenupo6eounoii pabomur 3

Pemnre ypaBHeHUsI:

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

48 8
-30x=28+20; x=——; x=——; x=-16.
30 5
OrBer: x=-1,6.
15 l4 3
2. 0,03x+0,07: [ l 7——21}0; 100
24 30 40
35+28 27
3x+7:(1 -2 j:o; 24=2.2.2.3
2-2-2:3-5 2:22-3-5 30=2.3.5
3t =0 40=2-2-2-5
_(zﬁ_lh—o) HaUMEeHbIIUNA obuiui
3HaMeHaTeJb paBeH
(I4763> =0; 2:2-2-3.5
7-12 0 7-3:-4-10 10 1
3 . x= . —10 - _ =3~ .
X — e =0; 3x WER 3x=10; x 3 X 33
OrsBerT: x=3%.
3
3.( 6—2 ) —=0; 30=2-3-5
12=2-2-3
( 142943511 3112 ) 35-5.7
2:2:35-7 22357 HAUMEHBbIINN OO0 Ui
( 372,791\ 3HaMeHaTeJ b PaBeH
20 %) - 42’ 2:2:3-5-7
_]_.x:-g—; x=i2£; x=103; x=30.
420 42 42

OrBeT: x=30.



Tpenuposounas pabora 3 29

4.

(4—3xx3x+2)—2(3—xx4+x)+7x2=3;
12x—9x2+8—6x—2(3—xx4+x)+7x2=3;
—9x? +6x+8+2x +2x 24+ 7x* =3;

19

8x=19; x=—; x=2§.
8 8

OrBerT: x:2§.

c2xt—(2x=5)(x-1)=9;

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

. 9x? —(3x—1)" =6;

9x* —(9x" —6x+1)=6; 9x” ~9x” +6x~1=6;

6x=17; x:Z; x= l.
6 6

OrBerT: lel

. (1By=2)" -(12y-5)° —(5y+4)’ =19;

(169" =52y +4)~(144y? ~120y+25)~(25)" +40y+16)=19;

169y —52y +4—144y? 4120y —25-25y* —40y-16=19;
28y=19+37; 28y=56; y=2.
OrBeT: y=2.

. (6x—1)2(x—2)—(6x—5)2(x+l)=33—60x2;

(365" —12x+1)(x = 2) = (36x - 60x +25) (x +1) =33 - 60x;
(365" 12 +x~72¢ +24x—2) ~(36x° —60x" +25-+36x" ~60x-+25) =33-60x" ;
36x’ —84x” +25x —2-36x> +24x> +35x —25=33-60x" ;

—60x% +60x—-60+60x>=0; 60x—60=0; x=1.
OrBeT: x=1.
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9. (y+5)(y2—5y+25)—y(y2—4):25;
Y +125-y" +4y=25;
4y =-100;
y=-25.

OrBer: y=-25.

10. 4(3x+4)(x+2)(1-2x)-3(4x+3)(2—x)(1+2x) =
=—43(2x+3)(x+2)-12.
B (3x +4) (x+2)(1-2x) = (3 +4) (x + 222" —4x) =
=(3x+4)(-2x" —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") =
= (4x+3)(-20" +3x+2) = -8x* 637 +12x” + 9x+ 8x+ 6 =
=-8x +6x +17x +6;
B) (2x+3)(x+2)=2x"+3x+4x+6=2x" +7x+6.
Torma ypaBHeHHe TPUMET BT
4(=6x" ~17x" —6x +8)=3(-8x" + 6x* +17x+6) =
=—43(2x" + Tx+6)-12;
—24x7 —68x7 —24x +32+24x —18x" ~51x—18 =

=—86x>—301x—258-12;
301x—75x=-270-14; 226x=-284;

B C N
o267 7T 113’
29

OrBer: x=-1 .
113



29

TpenupoBouHas paGora 3

2 2
11, G Gy D(V): (5x+2) —4£0;
(5x+2)" -4

9x® —6x+1+16x" +24x+9

25x% +20x + 4 -4

1

25x2 +18x +10 _
25x7 +20x

25x% +18x+10=25x> +20x; 2x=10; x=5.

1;

IIpoBepuM npuHagIERHOCTE S€D(V) — ?
0603HaYUM y(x):(5x+2)2—4, BBIYHCIIVIM -
y(5)=(5-5+2)" —=4=27" —4%0. Buauur 5eD(V).
OrBeT: x=5.

(2x-1)(3x+2) - 2(x-2)° 2. D(W): 2(x+2)(x-2)-10=0.

12. 2(x+2)(x=2)-10

6x* +x-2-2x" +8x-8
252 ~8-10 -
45" +9x-10
2018
4x* +9x—10=4x" -36;
9x =-26;
_26
9

2, sgaunt  D(V): x> -9#0;

2;

X =
Hycrs y(x)=x"-9.

9 9 81

T. €. x=—29-6-€D(y).

8
OrBerT: x=—2§.



30 JluHeliHbIe ypaBHEHUA

IlIposepounas paboma 2

Peurnre ypaBHeHUA:

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

2(x+2)-3(x-1) _
ECT e

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

5. 4x* —(x-2)(4x+3)=16.

=1.

(4x=1){(x+2)—=(2x+1)(2x—1)-4(x~1)
2x2—(2x+1)(x—2)

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

8. (13x:])2—(12x+3)2 1
(4x+5)"—41(x-1)(x+1)

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

10. (x—l)(x+ 2)(3—2x)—2(x+1)(x—2)(3—x) =(7x—1)(1 —x) .
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Hpaxmurxym 4

Paccmorpum ypaBHeHHs:

3 1 28
1. ——+—=

I-x  +x  [—x2°

Brerriae oHO BBITVIAAUT KaK SIBHO HeJIMHEIHOe, HO IIOCie
npecOpa3oBaHMs YpaBHEHUE MPUBOAUTCA K YPaBHEHUIO TIEPBOM
CTEIIeHH.

Hna pelieHuss ypaBHeHUA HeOOXOZHMO IEpEHECTH BCe
Ipo0u B ONHY CTOPOHY, HaWTH OOIHMHA 3HaMeHATeJNb U T. 1.

PR a8 o 3(ex)eiex28 2024
l=x = lx o (=x)(+x) 7 (=x)(4x) 7 (1=x)(1+x)
HaHOMHI/IM, qTo ,Z(pOﬁb PaBHa HYJI0, TOJIBKO €CIH
YHCJIWUTeJIb PaBeH HYJIIO, a 3HaMeHaTeJIb HeT.

2x-24=0 ) x=12 ) i
1= (14 x) 207 |(1-12)(1412) %0 — nerana” T

Mooxso uyTs muage: D(y): (1-x)(1+x)=0; = {

x#1
x#-1"

OrBeT: x=12.

9 x+2 3 3

ST Sk e
x+ 282 gy 3
+ -1 = ’
x+1 x=2 (x+1)(x—2)
(x—2)(x+2)+3(x+1)—(x—2)(x+1)—3 X2 —443x+3-x+x+2-3
=0: =0;
(x+1)(x—2) ’ (x+1)(x-2)
o2 {4\’ 2=0 -
(x+1)(x-2) ’ (x+1)(x (%. )(l..z) #0 — ucruHa.

1
OTBeTtxzi.
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Jluneiinvle ypaBHeHUA

3 y 1 1-2y _
) Y29 Y43y 6y+2y2
R e 2" -2(3-3)+ (-20)(63) _ .
(y+3)(y——3) y(y+3) 2y(3+y) 2y(y+3)(y—3)
2y2—2y+6+y—2y2—3+6y= 5y+3 ~0:
2y(y+3)(y—3) ’ 2y(y+3)(y—3) ’
5y+3=0 . |Jy=-0,6
2y(y-|—3)(y‘3)¢0, 2(-0,6)(~0,6+3)(=0,6 —3) # 0 — ucruHa.
OrBer: y=-0,6.
1 I-x 6—x
4 T E S T
1—(2—x) _l:f__ 6—x L 1=24x 1—_x+ 6—x ~0-
2-x  x-2 3(x+2)(x-2)’ x-2 3(x+2)(x-2)
x=1 = x-1 6-x _n. 6-x AL
x——2+x—2+3(x+2)(x—2)_ ’ 3(x+2)(x—2)_0’

6—-x=0
{3(x+2)(x—2) #0

x=6
’ {3(6+2)(6—2)¢0 — UCTHHA.

x=6.
OTrBeT: x=6.

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

X2 +6x+8=x>+4x+3

(x+2)(x+4)=(x+1)(x+3) |x+2=0
(x+2)(x+4)=0 39X+4%0 ;
(x+1)(x+3)=0 x+1#0

x+3%0
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2x=-5
x#-2
x#—4
x# -1

;o x=-2,5.

S
[qu. 5 x;to,

7. 2~

x24+2x+1

2
X

_( x 1 )'1+x3,
x2-1  x%+x 'xz—x,

(x+1)2 h

2
X

(( NE =] ] x(x-1)

x+1)(x-1) h x(x+1) ‘ (x+l)(x2—x+l) ;

x?=x+1 x(x—-l)

(x+1)°

x2

- x(x+1)(x-1) . (1+x)(x2——x+l) g

] ]

(x+l

/(x+l) MW (720 x21);

(x+l)

(x+]) (x 1)

_2. Tx=2(5x-1); 7Tx=10x-2;
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JluHeliHbIe YpaBHEHUSA

x=1.

(x+1)(x=1) _0. {x—l =0 ]
(x+1)° x+120"°

Ilpu npoBepke, eciu x =1, OQUH U3 3HAMeHaTeJell paBeH

HyA10. 3HAYUT pelleHUsd HeT.

OTrBeT: .

(6,\:—1 6x+1) 2+ 12 12
+ : —=—.

X +6x  x*-6x 'x2—36_x—1 X=X

- b

6x-IB=¢ 48} 236 12 12
x(x+6)  x(x=6) ) ¥*+1  x-1 x—x?
(x=6)(6x—1)+(x+6)(6x+1) (x+6)(x=6) 12 12 _

x(x+6)(x—6) x2+1 x—1 x(l—x)—

(62736 x—x+6+6x"+36x4x+6)(x+6)(x-6) ol  |p
—_ e =0-
x(x+6)(x—6)(x2+l) x-1 x(x-1) 7
12%%% 2012 o 12 12(-1) o 12 12
o o (] A e )

0=0,

3HAYUT VxeD(Y)— ecTh pernenue. Ocraercsd BHLIACHUTH

D(V), ato ycioBue TOro, 4TO 3HaMEeHATENH
He paBeHBI HYNIO U JeJUTENh He PAaBeH HYJIO.

X +6x#0

X —6xz0  [x#0 x#0
D(V): {x*=36%0; |x*+6%0, J¥#6

x=1#0 x=6%0 |x*-6

x(x-1)z0 X71 x#1

OrBer: (-w0;—6)U(—6;0)U(0;1)U(1;6)U(6;0).



Tpenuposounas pabora 4

Tpenuposouinas paboma 4

Perture ypaBHeHUSA:

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)P(1-x)+(5—6x) (x+1)=14.

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

4 3 12
—_— =
x-3 x+3 2x°-18

g X3, 3 3
x+2  x-1 —(x+2)(x—1)

2x—1 + 8 _ 6x
14x*-7x  12x*-3 7(6x2_3x)‘

2-x 7-x
10, —-l="F——F—r.
3-x : x=3 3(x-3)(x+)

1, Lt _t 1

2
12,y _yorf 1, Y |
Yy =2p+l y =L\ yi-y oyl
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Pewenue mpenupoeounoii pabomot 4
Pemure ypaBuenus:
1. (2x-3)(5x—1)-5x(2x-3)+16x=0.
10x* —15x = 2x+3-10x" +15x +16x =03

14x+3=0;
3
x=——.
14
OrBerT: x:—i.
14

2. (3-2x)(2x+3)—(4-2x)(5+2x) =4.
9—4x” —(20~10x +8x - 4x” ) = 4;

9—dx? +4x* +2x-20=4;
2x=15; x=17,5.
OrBeT: x=7,5.

3. (x+4)(x2 ~—4x+]6)—x(x2 —9)=18.

X +64-x>+9x=18;

9x=-46;
46 1
x:—-——~; X:—S—.
9 9

OrBerT: x=—5—;-.

4. (6x+1)° (1-x)+(5-6x)° (x+1)=14.
(3637 +12x+1)(1=x) +(25 - 60x + 363" ) (x +1) =14

36x% +12x+1-36x> —12x% — x +25x — 60x% +36x° +25—60x +36x2 =14 ;
—24x+26=14; -24x=-12;



TpeHupoBouHas pabora 4

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

=—43(2x+5)(x+2)-18.

a) (4-3x)(2-x)(1+2x) = (4-3x)(2 - x + 4x-2x") =
=(4-3x)(-2¢" +3x+2) =

=—8x7 +6x° +12x-9x” +8—-6x=6x" —17x" + 6x +8;

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

Torpma ypaBHeHUe IIPUMeET BUJ:

4(6x3—17x2+6x+8)*3(8x3+6x2—17x+6)=

=-43(2x* +9x+10)-18;

24x> —68x% +24x+32—24x> —18x* +51x—18 =

=—86x” —387x—430-18;
75x+14=-387x—-448;
462x = —462;

x=-1.

OrBerT: x=-1.

xiQ

6. 221Xy D(V): {

x o x-l x=1’
24(x-1)-x(17-x)
x(x—l)
24x-24-17x+x" =x(x—-1);

x2+7x—24=x2—x;
8x—-24=0;

x=3eD(V).

OrBeT: x

3.
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JluHeliHble ypaBHeHUA

12

7. 4,3 12
T x=3 x+3  2x°-18
43)43(x-3) 12 4x+1243x-9
(-3)(x43)  2(x*-9)"  (x-3)(x+3)
Tx43 6 _o: X6 o Tx3 .
(x—3)(x+3) (x+3)(x—3) - (x+3)(x—3) - (x+3)(x—3) ?
7x 3=0
x+3) x— 3) # O

——3 # (0 — ucTuHa

OrBerT: x=%.

2(x+3)(x-3)

Tx-3

xp3E 32 ) 3
8 = ! =)
(x=1)(x+3)+3(x+2)—(x+2)(x-1) _ 3
(x+2)(x-1) (x+2)(x—l)
X7 —x43x-3+3x+6-x"-2x+x+2 3
(x+2)(x-1) - (x+2)(x-1) ;
4x+5 3 e 4x+5-3 —0: 4x+2 ~0:
(x+2)(x-1)  (x+2)(x-1) T (x#2)(x-1) 7 (x42)(x-1)
4x+2=0 .
(x+2)(x=1)=0
1
N x=-=
X = 5 : 2
(x+2)(x-1)=0 (—%+2)(——%—1)¢0—HCTHH8.
1
x=-=.
2
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9.

10.

2x-1 + 8 _ 6x
14x>~7x  12x2-3 7(6x2—3x) .
2x—1P2x+) gl G2t

.
b

Tx(2x1) 3(axn) 20x(2e1)

3(2x1)(2x-1) #56x—6x(2x+1) - 3(4x7 1) 561227 —6x

’

21x(2x+1)(2x-1)

12x2-3456x-12x"~6x _ 50x-3
20x(2x+1)(2x-1) 7 21x(2x+1)(2x-1)

{50x=3 Cx=2

21x(2x+1)(2x-1)

b

TS0 ;
21x(2x+1)(2x=1)#0 | 21x(2x+1)(2x-1)%0

x=0,06
{21~0,06(0,12+1)(0,12—1)¢0 — HCTHHA.
x=0,06.
OrBeT: x=0,06.

1 _ 2-x 7-x

3x 13 3(x—3)(x+l) )

_—_1__ —-1- ﬂ + ._i_{_ =

x=3 x=3 3(x—3)(x+1)

—l—2+x_1+ 7-x 0. x_—3_1+_ﬂ___:
x=3 3(x-3)(x+1) 7 x-3 3(x-3)(x+1)

T—x

. 7_X — .
=1+ 3(x-3)(x+) 0 3(x=3)(x+1) 0;

x=7 .
{3(x+l)(x—3);t0 ’

x=7

{3(7+1)(7—3)¢0— UCTHHA.
x=7.
OrBeT: x=7.

.
b



40 Jluneitinblie ypaBHEeHUA

x+3#0 |[x#-3
x+5#0 |x#-5
X42#0° |x#-2’
x+420 |xz-4

1. -1 - L L pw):

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

x+5-(x+3)  x+d-(x+2)

(x+3)(x+5) B (x+2)(x+4) ’
2 _ 2

(x+3)(x+5) B (x+2)(x+4) ;

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

x*+8x+15=x>+6x+8;
x=~3,5€D(Y).

OrBeT: x=-3,5.

2
Y y=y[ 1 y
12. = —+
yi-2p+l Y-l ( yi-y -l )

y ( s jzo.
(y-1)" e \DO-) O)0-1))
y y y+l+y*

b

(y_[)2 - Y4 y+] ' y(y+1)(y-1) -

O-)F (2 1) JO)(-)

-1 OO T (=) ()
y2+y—y+1 ~0- y2+1 _
G-’ () ()

Yy +1=0.

Pentenus umer.

OrBeT: yed.



IIposepounas pa6ora 3 41

IIposepounas paboma 3

Pemure ypaBHeHU:

1.

10.

11.

12.

2x+]+£:7x__1%'
6 4
2x-2,5 -
M_Q’x.{-z’S:z X.
2
(2x-1°  x(2x-3) _1+025x
8 4 12
1 2
(r+13) |, 150-0) (- a)(x9)
4 9 12 '
(3x+2)(3x-2) - (3x - 4)’ =28..
(2x=1)(1+2x+4x7 ) - 4x(2x* ~3) =23 .
BN . 2
x-1 x+5
1,5x2 B 3x+1 B 3x-1
9x2~1 3-9x 6x+2
3
x—2+ 4 x2+6 =0.
2+x  x“+2x
x+3 _ 3-x 1
(2x+3)(2x-3) (2x+3)2 S 2x-3°
7-18x 15 3
TS =T
x +1 x*=x+1 1-x
2x-1 2 4x%+2x ) 2x
2x+2\ 1-4x+4x>  8x°-1 | 8x°-1°



KeagpaTHble ypaBHEHUS

Onpenenenne 8. Ypasuenue suda ax” +bx+c=0 (a=0)
Ha3bl6aemca K6adpamHoLm.

WsBecTHB! cienyioiniue GOPMYJIbl DeIleHUA.

IIpuBeeHHOE KBajpaTHOe ypaBHeHHE x  + px+q=0

2
pelnaercs mo gopmyne: X, :-%i (g) I

KBazparHoe ypaBHeHme obuiero Buga: ax’ +bx+c=0

pemiaeTca 1o gopmyJie: X, =

KBagpaTHoe ypaBHeHue ¢ 4eTHBIM K03(OUIIMEHTOM
[IPY HEeU3BECTHOM IIepBON cremeHH ax’ +2kx+c=0

—k K —ac

pemiaercs mo gopmyne: x , = -

IIpumeuanue. JlroOble KBaJpaTHbIE YPABHEHUA MOYKHO pe-
maTs 1o obuiel hopmysie, HO UHOrLA PaUOHAaIbHEe HUCIIONb30-
BaTh anroputrMmsbl dopmya A unau C.
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IIpakmuxym 5

1. x> +4x-12=0.
Hcnonssyem dopmyny A.

X, =-2%4(=2) —(-12) =2+ J4+12 =244
p=4
g=-12

riue

*=2 | wm oy =2; x,=-6.
x=-6

OrBeT: x,=2; x, =-6, Uu {2;—6} (MHOXKecCTBO, comep-
JKaiee JBa dJeMeEHTA).

2. 3x* ~5x+2=0.
Hcnonssyem dopmyay B.

a=3
_5:25-4.3.2 541

D _ s,
12 73 ¢ » Tde |b=-5;
c=2

OrBerT: {1; 3}.
3

3. 5x* +8x+3=0.
Hcnonnsyem dopmyay C.

a=>5
-4+ J16-5-3 —4+1
X2 = 5 =5, The k=4;
c=3
3
X=—=; X,=-1
1 5 2

3
OrBerT: {—L—;}.
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KpanpaTHble ypaBHeHUSA

Tpernupoeounbie kapmourku 3adanuil Ha peutenue
npocmeiwux K6adpamnsvlx YypasHerHull

(c omeemamu)

Kapmouxa 1

1. 2x* —x—1=0.
2. 5x*+x-4=0.
3. 20x> +x-1=0.

4. 8x> +10x+3=0.

6. 4x7 +7x-2=0.
7. Tx*+11x+4=0.
8. —5x>+8x-3=0.
9. 2x*+9x-5=0.

10. 8x> +2x—-1=0.

{
{
{
{
|
{
{
{
{

N |~
P

Kapmouxa 2

1. 4x> +x-5=0.

2. 12x2 =13x+1=0.

3. 5+4x-x*=0.

4. 5% +2x-3=0.

5. 8x>-10x+3=0.

6. 2x>+7x-6=0.

7. 24x* +5x-1=0.

8. 4x*+x-3=0.

9. 3x+8x-5=0.

10. 5x> —11x+2=0.
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Kapmoukxa 3 Kapmouxa 4

2 _ __3__?1 2 _15 = 2-_ l
1. —8x +6x+9—0. { 492} 1' 8x +14x 15_0' {4’ 22}

2. 28x2 +13x-6=0. {3;—3} 2. —8x2—22x+21=0.{—3—;—3l}
774 4772

3. 12x2+23x+5=0.{—i—;—~§-} 3. 5x> +17x+6=0. {—%;—3}

4. 6x*-17x+5=0. {2%%} 4. 12x* -23x+5=0. {

B —
o -
w|w
———

5. 21x2—22x—8=0.{—§;1-;-} 5. 6x* —13x—28=0. {—1%;31}

2
2 - 2t 2 _14x-8= 1.2
6. 9x’ —6x-8=0. { 3,13} 6. 15" —14x-8=0. {13, 5}

7. 2x* +x-3=0. {1;—1—;—} 7. 3x* +2x-5=0. {1;~§}

8. 5x>—26x+5=0. {5;1} 8. 8x> —6x+1=0. {l;i}
5 273
9. 5x -8x—4=0 {2-—3} 9. 4x’ +4x-3=0 {l-—i}
. X X = . . 5 . X +4x—3= . 25 2

10. 21x% +4x—1=0. {—%%} 10. 22x2—9x—1=0. {l- ‘}




46

KBagparubie ypaBHeHUS

IIpoeepounvie xkapmowku 3adanull Ha peuienue
npocmeliuwux Ké6adpamuvix YypasHeHul

Kapmouxa 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.
2x* +x-10=0.
12x* +5x-3=0.
18x% —21x+5=0.
. 6x*—13x-8=0.

© ® NS gk ® M

i
o

Kapmouxa 2

6x> —5x—6=0.

12x2 +7x+1=0.

8x% +2x-3=0.

—6x* —19x+7=0.
15x% +23x+4=0.
—4x* +6x+18=0.
18x* +21x+5=0.
2x* —x-10=0.

6x” +13x-8=0.
L12x2—-5x-2=0.

© ® RS EA w DR

[y
=

Kapmouxa 3
1. 3x* +2x-8=0.

2. 6x* ~13x+6=0.
3. 7x* -19x-6=0.
4. 10x* +7x+1=0.
5. 18x* —6x-4=0.
6. 4x* +23x+15=0.
7. 10x* —x-2=0.

8. 2x* —5x-12=0.
9. 5x* +21x+18=0.
10. 8x* -13x-6=0.

Kapmouxa 4

6x2 +13x+6=0.
10x2-7x-6=0.
3x2 —2x—-8=0.

7x* +19x—6=0.
4x* - 23x+15=0.
18x% -=23x+5=0.
4x* +6x—18=0.
10x2+x-2=0.

8x*+13x-6=0.
L2x%+5x—12=0.

© ®° NS Tk W

g
=]
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Pemenne KBaapaTHBIX ypaBHEHHH
C MPPAIMOHAJBHBIMHA KOPHAMH
M IMPMBOAANIMXCA K HAM

Hpaxmuxym 6

1. 2x* +7x+2=0.
~7449-16 _ -7+33

4 4

{—7—\/5 —7+\/§}
OrBerT: ; .

M2 = 4 4

2. 6x* —(3x/§—2)x—\/§=0.
3\/5—2i,/(3\/§—2)2+24\/§ B 3\/5—2i\/(3\/§)2—12\/§+22+24\/§ ~

X2 =

12 12
3J§—2¢\/(3ﬁ )'+12\/§+22 3\/5_%(3\/3”)
- 12 - 12 ’
Lo 33-243V3 42 el
B 12 ; 2.
33-2-33-2 c=_1
X=— =
12 3
OrBerT: {-@;—l} .
27 3

3. 6x2—«/§x—5:0.

V5y(V5) 4465 _ 554120 _ 5125 _ 52545

12 12 12 12

X2 =

o5
|G
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KBanparsrie ypaBHeHMS

36> —(3—«/—6-)x—1=0.

) (3—\/3)1,/(3—\/8)2“2\/8 ) 3—JE¢J3Z—6J€+(J€)2+12JE )

*1,2 646 6J6
_3—\/31,/32+6\/3+(x/—6-)2 3— \/Ei(3+\/—)
- 66 66

3636 _ 6 _ 16 3Vo-(3+6) a5

X = —= —; x,= = =——.
N N AN A 66 66 3
OTrserT: {—l;—G}.

376

(3x-2° (3-2) »

4 3
3(9x2—12x+4)—4(9—6x+x2)=12;

125 3(3x-2)" —4(9-6x+x")=12;

27x% —36x+12-36+24x —4x* =12; 23x’ -12x-36=0;
6273642336 6461423 _ 621246

X2 =

23 23 23
OrBerT: 6_12‘/6; 6+126 .
23 23

. (8x-9)(3x +2)—(2x-3)(8x~2) =33x + 21.

24x* —11x-18-16x> +28x-6-33x-21=0
8x2—16x—45=0;
8644845 84424 8424106

M2 = 8 T8 8
4+\/ﬁ
=
4-106
T4
OrBeT: {4_\{‘@; 4+\f&}.
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YpaBHeHHs, NPpUBOAANINECA K KBaJpPaTHBIM

IHHpaxmuxym 7

x+1#0 x# -1

1, 2l _dwe2, D(Y): {
1 3x2

3x-220" x¢§_'

(2x—1)(3x—2)=(4x+2)(x+1);
6x2 —Tx+2=4x> +6x+2; 2x*-13x=0;

x=0
D(V
L=6,5 € ()
Orser: {0;6,5}.
2. 224235, py): [¥riF0 ol
x+1 x-1 x—1#0 x#1

32(x—1)+21(x+1)=3,5(x+1)(x-1); |2
64(x—1)+42(x+1)=7(x2—1);
64x—64+42x+42=Tx*~17;

7x* =106x+15=0; (dopmyna C)

 53+y532-7.15 _ 53+./2809-105  53%52

N2 = 7 7 7 7
x=15
x:%; xeD(V).

OrBerT: {l; 15}.
7

1 1 XX +7x#0
3. 7., 72 ;. D(V): ;
X“+7x x“+7x+6 {x2+7x+6¢0

X +7x=x"+Tx+6;
0=6 — JIOXb.
OrBeT: .
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4 2x+1 5(3x+5) D(y . 4x—-1%0 )
" 4x-1 §(6x-1) 6x—1%0
8(2x+1)(6x—1)=5(3x+5)(4x-1);
8(12’ +4x-1)=5(12%" +17x—5);
96x2 +32x—8=60x" +85x—25; 36x>-53x+17=0;
_ 53+,/2809-4-36-17 _ 5344361 _59 g ¥)

X
12 72 72 72
17
R S |
OrBerT: {36’ }

2 2 2
5. 3x+x° =[x +3X] ; (x2+3x)(1—x +3szO;
2 4

(x2+3x)(4—x2—3x)=0; —(x2+3x)(x2+3x~4)=0;
x=0

2 +3x=0 . x=-3

L2+3x—4:0’ x=1 "
x=—4

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

(x+7)2_x2+5x=6+(5x+11)2; |_]2

2 3 4

6(x+7) —4(x* +5x)=72+3(5x+11)";

6(x2 +l4x+49)~4x2 —20x:72+3(25x2 +110x+121);

6x° +84x+294 —4x> —20x =72+ 75x> +330x+363;
73x% +266x+141=0;
~1334/(133)°-73141  _133:1/17689-102093 _ 13347396 _ 133486,
73 B 73 73 oo
L oL 133486 47 ~133-86 _ 219 _
! 73 73’ 73 13

OTrBerT: {—3;—£}.
73

X =

x2=
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7. (2x+1)2(5—x)=(x—1)2(5—4x).
(45 +4x+1)(5—x) = (x* = 2x+1)(5-4x) =0;
20x2+20x+5-4x3—4x2—x—(5x2—10x+5—4x3+8x2—4x)=0;
~4x> +16x> +19x+5+4x’ ~13x* +14x~5=0;
3% +33x=0; [“0
x=-11
Orser: {0;-11}.

-8 _

8. =12x-18; D(V): 2x-4%0; x#2.

2x-=
(x—2)(x2+2x+4)
2(x-2)

=12x-18;

2
X208 10x—18: x*+2x+4=24x-36;

X2 =22x+40=0;

x=20
x,=114112 40 =114 9; [

x=2 ¢D(V)

OrBeT: x=20.

=8x-90; D(V): 25-x*=#0;
(x+5)(x—5)=0;

x#5
x#-=5

—x? =25=8x-90;

x* +8x-65=0;
x,=—4+16+65=-429;
x=5 ¢D(V)

[x=—13 )

OrBeT: x=-13.
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52
2 2 45> —x-5#0
10, 35472 (xss) p¥): 7T :
4x*-x-5  16x*-25 16x*> —25%0
Pemmum ypaBHeHMA:
a) 4x*-x-5=0.
5 x = -1
+ + ==
X5 :ﬂ=£; x 4 , 3HAYUT D(Y): 5,
’ 8 8 X #+—
x=-1 4

TOTHA, BHAS, UTO ax’ +bx +c¢ = a(x—x)(x-x,), rme x;x,—
KODHH, PA3JIOKUM Ha MHOMKUTEJH:

4x* —-x~5=4(x——i—)(x+1)=(4x—5)(x+l),
6) Sx*+7x+2=0.

X =

-7+ — -7+

X, = 74:/49-40 _ 743 J——
2 10 10 x=—=

sxz+7x+z=s(x+§)(x+1)=(5x+z)(x+1),

x#-—1

.
b

Urax D(V):

Alw

x#*x
(x+2)(x+1) _ (4x+5)"
(4x=5)(x+1)  (4x-5)(4x+5)

Hoc.ue COKpalleHnsd nMMeeM:
Sx+2  4x+5

, BHAUUT Sx+2=4x+5;

4x-5 4x-5
x=3eD(Y).

OrBer: x=3.

IIpumeganue. PaszymeeTcss, B OKOHUATEJIbHOM BHIE 35TO
ypaBHeHUE IPUBOLUTCS K JIMHEHHOMY, HO [AJA ero pere-
HUS HY’KHO YMeTh pelliaTh KBaApPaTHble YPaBHEHUA U pac-
KJAABIBAThL HAa MHOMKHTEJNIU KBaJApPaTHBLIN TpexuJieH.
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Tpenuposoinan paboma 5

Pemiure ypaBHeHUS:

1.
2.

10.

11.

12.

13.

14.

3x2 - Tx+3=0.

6x2+(3J§+2)x+J§=0.

i 3J€x2+(3+J€)x+1=o.

(4x+3)  (5-x)
5 4

=1.

. (4x+5)(3x-7)—(x+2)(4x-2)=72-33x.

(JC—O,S)(JC2 —9) =(2x—1)(x—3)2 .

(x—l)(x+2)3 —(x2 +4x+4)(x2 +x)+8=0.

_3x+7 B 6x—1
x=2  3x+1°

7-5x  2x-21 2
Sk +8==0.
x+2 x=2 3

40 35
+ =6,5.

12-x  12+x
8x>+2

X427 =5x+21.
dx+6
16x*-1

T —25-4x.
16x"—4

2x%+3x-20 _(6x+4)2
6x2+20x—16  36x°—16

7-2x 3 I
+

X2—5x—6 x*-9x+18 3—-x




54 Kragparusie ypapHeHus

Pewenue mpenupoeounoi pabomur 5

1. 3% = Tx+3=0. x,= 71\/19-36 _ 7i;/§ -

7-J13 7+\/§}.

6 ° 6

OTrserT: {

2. 6x° +(3\/§+2)x+\/§:0 .
—(3ﬁ+2)¢ (3\/§+2)2—24«5 ~ —(3J§+2)¢(3J§—2)

Xy, = ;
1.2 12 12 ’
3324332 1,
Wm0 Ty
~3/3-2-33+2 NG} 1 3
x2=——‘—~i§————; X2=—-2—. OrBerT: —5; —7 .

3. 3\/gx2+(3+\/g)x+1:0.

_ —(3+J€)i./(3+J€)2—12\B _ ~(3+6)2(3-6) .

X )

1,2 6\/3 6\/6

. _ 3636 1 .- “3-6-3+J6 6

! 66 30 72 66 6 "
1 e

OTBeT. {g, ?}

2 <2
" (4xw5‘3) _6 4") =1 205 4(4x+3)"-5(5-x)" =205

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

64x> +96x +36—125+50x-5x> —=20=0; 59x> +146x-109=0;

~7344/7324109-59  —73++/11760

%27 59 59
Orper: {—73—53)8\/1—5‘; —73+5298«/E}'
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5.

(4x+5)(3x—7)—(x+ 2)(4x—2)=72—33x .
12x2 —13x—35—(4x2 +6x—4)—72+33x:0;
8x2 +14x-103=0Q

7+ 491824 —7+.,[873  —7+3,[97

X5 = =
1.2 8 8 8

OrBer: {—7_2‘/—9—7; _7+§‘/§7—}.

(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)3—(x2+4x+4(x2+x)+8:0.
X — 1)(x 2)3—(x+2)2(x2+x)+8=();
(x 1) x+2 x +x))+8=0;

X+ ) -4=0;
xX+2+2 (x+2 2) 0;
x+4= 0 {x——4

(

(

(x+2)°((

(x+ )(r +x-2- x—x)+8 0;
(x+2) (-

(

(

Orser: {0;-4}.
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x#2
3x+7  6x-1 x-2#0
8. R D(V): ; |-
x= x+] 3x+1#0 x#—=

10.

9x? +24x+7=6x"—13x+2; 3x2+37x+5=0;

_ -374437%-4-3.5  -37+.,[1309

6 6
-37-4J1309 -37+,/1309
OrBerT: 5 5 5 .

7-5x 2x-21
+
x+2 x=2

3(7-5x)=2 . 3(2x—21)£2 o6 (x+2) (+-2)

x+2 x=2
3(7-5x)(x—2)+3(2x-21)(x+2)+26(x +2)(x-2)=0;
3(=5x7 +17x—14)+3(2x” = 17x—42) +26x* ~104=0;
~15x% +51x—42+6x% —S1x—126 + 26x* ~104 =0 ;

X2

2
+8*3'=0 |'3; D(V): x#+2

=0:

k4

17x° =272=0; x*-16=0; [xj44 eD(V).
Orser: {-4; 4}.

40 35
+

12—x  12+x
80 70 12-x#0 x#12
PECARTI D(v): {12+x¢0’ {

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

_-se 3537 _—sen |FT2 )
X

=6,5 |-2;

x#-12’

X2 =
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8x*+27
g~ %2l D(V): 4x+6#0; x#-1,5.
(2x+3)(4x2 —6x+9) Seio] R

2(2x13) =5x+21; 4x° -6x+9=10x+42 ;

4x* —16x-33=0
84/64+433 _ 8214 {x =3,3

M2 =Ty 4 " |x=-1,5¢D(V).

. )
OrBerT: {5,51.

12. llgx:*;=2,5—4x; D(V): 16x* —4%0; xi%_
x —
i) i) NP
4(4x~—1)

4x* +1=10-16x; 4x* +16x-9=0;
—8+./64+36 -8+10 x=0,5¢D(V)

4 4 7 [x=-45 :
Orser: {-4,5}

X2 =

13.

2x243x-20 B (6x+4)2 . D(Y)' 6x> +20x—16%0
6x2+20x—16  36x2-16 " 136x2-16#0 '

Brauaie Pas3jIoKM YMCJIHUTEJIb U 3HaMeHaTellb
Ha MHOXHTeJIN:

a) 6x°+20x-16=0;
3% +10x—-8=0;

sef2sed sa7, | X774
- ; :

3 3

X2 =
X =

W

3Hayur:

2
6x> +20x-16= 6(x+4)(x—§)=2(x+4)(3x—2);
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KBangparusle ypaBHeHUS

14.

6) 2x’+3x—-20=0;
_ =3£/0+160 _ -3+13 [x =4

P4 4 x=2,5"
Torma 2x° +3x-20=2(x+4)(x-2,5)=(x+4)(2x-5);
B) (6x+4) =(2(3x+2))" =4(3x+2)".

Temepb ypaBHeHMNEe [IPUMET BUJ:

2 x#-4
(2x-5)(x+d)  4(xv2)’ o DY) g
()55 AGre2)35-0) read?
2x-5  4(3x+2) 2x-5-2(3x+2)
2(x-2)  4(3x-2) 2(r-2)
2x-5-6x—-4=0;
—4X—‘9:O;
x=-2eD(Y).
OrBer: x=-2,25.

x#—1

7-2x 3 1
Po5x—6  X-9x+18 3-x D(V): yx#3 .

1. a) xz—Sx—6=(x—6)(x+l)’ w0

6) x> —9x+18=(x—6)(x-3).

7-2x 3 1
S P T Frey R o o e S

x=3
(7-2x)(x=3)+3(x+1)+(x-6)(x+1)=0;

“2x2 +13x=2143x+3+ x> =5x-6=0;
~x* +11x-24=0; x*—11x+24=0;

[sz@ED(V).

x=28

OrBeT: x=8.
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Pemienne KBAJpATHBIX YpaBHEHHH
H NPUBOAANIMXCA K HHUM

IIpaxmurxym 8

1. 2x% +3x= 2( J_) +3(2-+6).
( ))+3(x (2 \/E))zo;

( V6))(x+(2-8)) #3(x - (2-6)) =05
(2(x+(2 JE +3)=0,

x=2—\/_ ) [x:2~~/5 . x=2—\/g

2(x+2—JE)+3=0’ x+2-6=-1,5 L=-—3,5+\/€'

OrBerT: {2—\/3;—3,5+\/€}.

) 7xf2] a xz—;x+9 * x2]—9 =0. D(Y) t o x#13.
6|(x—3)(x+3) 1|7(x+3) 1|7(x_3)
) B P ey e R
6(x=3)(x+3)=7(x+3)+7(x-3)
7(x=3)°(x+3)
6(x" ~9)~Tx-21+7x-21=0; 6x*-96=0; »’~16=0;

x=4
DV
i o),
Orser: {-4; 4}.
1 x+4 _ 3

3. -
x—=4 2x%413x-45 20-13x+2x2
a) 2x° —13x+20=0;

13+/169-160 1343 {x:4
- b

b P .
12 4 4 x=2,5
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6) 2x* +13x-45=0;
131694360 _ ~13+23 | ¥=2,5

Xio = = > _ .
4 4 x=-9 Xx#2,5
1 x+4 3
- - =0; D(V): #4
x—4  (2x-5)(x+9) (x-4)(2x-5) ’ V) g
x# -9
(2x—5)(x+9)—(x+40(x—4)~3(x+9)=0;
2x7 +13x-45-x> +16-3x-27=0; x> +10x-56=0;
x=4 ED(Y)
x=-14 )
OrBeT: x=-14.
2x+8( x+4  2x+43 )_6x—7
T 3v+7\2x%4x-3  x2+3x-4 T 2x43 =1
1.a) 2x* +x-3=0; %7=—Ji“HQ4:—4i5; 3>
2 4 4 x=-=
2x2+x—3=2(x—1)(x+%):(x—l)(2x+3);
6) x*+3x—4=(x+4)(x-1); x#1
_ ‘ x#-15
g 2x+d) D S e _6x=7_o. D(V): {xx—4
3x+7 { (x—1)(2x+3) (x+4)(x—l) 2x+3

2(x+4)  (x+4)'-(2043)"  6x-7 _
3x+7 (x—l)(2x+3)(x+4) 2x+3
2 () (x+4+2x43)(x+4-22-3) 657 o
(3x+7)(x-1)(2+3) (4] 2x+3
237 (I5) 6x7 2 6x-7
- =0; - =0
(3%47) (3T)(2x43)  2x43 2x+3 2x+3

26T . 36X . x=%€[%yy

3

>

2

- K

2x+3 2x+3

OrBeT: x=

[ K%
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1
6x7—5x-6 4-9x> x#lg
5. e T D(V):
2x-3 3x-2 x¢_2_
3

MosxHO cpa3y BOCHOJH30BATHCA CBOUCTBAMM T POIOPIIUH
(mpousBefeHue KpallHUX PaBHO NPOU3BENEHHUIO CPEeIHHUX),
HO 9TO TeXHUYECKU YTOMHUTEJHHO, ITONPOOyeM pPa3IoKUTh
YUCUTENIN ApoOeil Ha MHOMKUTEN, MOXKET YIAACTCS COKPATUTD.

3
5+251144 5413 =7
2) 6x° ~5x-6=0; x, =T oI =20 2 s

6xz_sx_ﬁ=6(x_%)(x+§)=(zx_3)(3x+’z);

6) 4-9x*=(2-3x)(2+3x);
<3)(3x+2)  (2-3%)(243x) o

3x+24243v=0; 6x+4=05 v=-2eD(¥).

2
OrBeT: x=——.
3
x#1
2 2
6. T X gL D(Y):qx#3.
x—1 x=3 4x-8
x#2

3mech pamuoHajibHee B HavaJjie BBIAEJIUTHL IIeJIbie YacTh B
ApobOsxX JIeBOM UYaCTU YpPaBHEHUA, MOJAL3YACH CBOWCTBOM

catb ca b b
=——+—=c¢+—, Torga:
a

a a a
R 1 x(x-1 1 1
a) xoxdl_x x+_:u+__=x+_“;
x—1 x-1 x—1 x—1 x—1 x—1
“3x4l x7-3 1 x(x-3
6) x_31__:x x+.__: (x )+——=X+'——

x=3 x=3 x=3 x=3 x=3 x=3
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VpaBHenue NpuMeT BUZ:

1 1 1 1 1
X+—+x+—=2x~

1
x—1 x-3 4x-8° x-1 x-3 4x-8 '
1 [4(x-3)(x-2) | [4(x-1)(x-2) I [(x-1)(x-3)
+ + =0:
x-1 x=3 4(x-2) ’
A(x-3)(x=2)+4(x-1)(x-2)+(x-1)(x-3) _ 0
4(x-1)(x-2)(x-3) o

4(x2 —5x+6)+4(x2 —3x+2)+x2—4x+3=0;

9x> —36x+35=0;

1
18518935 18+324-315 _ 1843 x=23eD(Y)
X2 = = = ’ :
» 9 9 9 42
x=15€ D(V)
OTBerT: {13;21}.
3773
X#E——
g L2 .3 4
T 42x  243x  3+4x  445x° xX#F =3
Ileperpynnupyem: D(y) F)
3.2 4 XEY
3+4x  243x  445x  l+2x et
3(2+3x)-2(3+4x) _ 4(1+2x)~(4+5x)
(3+4x)(243x)  (4+5x)(1+2x)
6+9x—6-8x  4+8x—4-5x . X _ 3x
(3+4x)(243x)  (4+5x)(1+2x) 7 (3+4x)(2+3x)  (4+5x)(1+2x)°
a) x=0eD(V);

6) (4+5x)(1+2x)=3(3+4x)(2+3x);

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

—19+/361—
1332 +19x+7=0; x,,zz%gl%“—; xed.

OrBeT: x=0.
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3—-x 9-3x

- = .
¥ 4+2x-3  3x*-2x-5

3mech JIydille pas/oKUTL UYHCHUTENbL HA MHOMXUTEIN
M TOUBITATHLCS BBHIHECTU OOINUHA MHOXKHUTEIIb.

3—x 3(3-x) ( 1 3 )
- =0: (3—-x - =0, zaTrem
#242x-3  3x*-2x-5 ? ( ) x24+2x-3  3x*-2x-5 ’

a) 3—-x=0; x=3; 0) 1 >

4253  3x2-2x-5

W spmecsr MBI cHauaja IpuBefeM K oOIeMy 3HaMeHATeJIo,
U TOJIbKO IIOTOM PAa3JIOXKHM 3HaMeHAaTeJ b Ha MHOXUTEJH.

3:7-2x-5-3(x"+2x-3) 0, 3253640
(x+253)(35%-2x-5) 7 (¥ +20-3) (3% -20-5)

0;

2 x#1
) 2+ 20-3=(x+3)(x-1); o
r) 3x3_2x—5=(x+1)(3x—5), rorga D(V): vt3
4(1-2x) L 5
(x+3)(x—])(x+1)(3x—5) =0; X # IE

) 1—2x=0;x=%eD(Y). &) x=3eD(V).
OrBerT: {}-;3}.
. 2

o (0)=0) (me)(xma)  (x-a)x-b) |

ab)a—c) (be)(b-a) (c—a)c—b)
Becbma mrobonbiTHBIN npuMep. MoXKHO, KOHEUHO, CTAHJAPT-
HBIM 0O0pasoM IIpMBECTH K oOlleMy 3HaMeHATeJl0 U T. I.
Ho sroT crioco6 oueHb KPOMOTIAHB M TEXHHUYECKH CJIOMKEH.
ITonpobyem B3TASHYTHL HA 3TOT OIPUMEDP C APYrOH CTOPOHEIL.
IIpu BHMMATENLHOM IIOAXO[E, OUEBHUAHO, UTO CJIEBA HMMEeM
BbIpa’KeHIe He BBINIe BTOPOM CTelleHU OTHOCUTENHLHO X.

HamomuuMm, 9To nBa KBagpaTHBIX TpexdjeHa
y=ax’ +bx+c¢, U y, =ax" +byx+c, ABIAIOTCA PABHBIMHY,
TOJBKO €CIU: a; =a,; by =b,; ¢, =c¢,.

WsBecTHO TaK e, uTo JNI000H KBaApPATHBIA TpexdjaeH
OOHO3HAUHO OlpejessdeTcd TpeMs TOUYKaMH.
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KBanpaTHubie ypaBHeHUS

10.

IIycTs

a) X:b,TOPﬂa L=O+(bL)(b_i)+0:1;

(b-<)(b-a)

IT =1, orcroga cnenyer, uro L =11 ;
p={amlee) o ooy,

(b))
H:19mloﬂaCJIeI[y€I‘,tﬂo L:H;
B) x=c, Torga L=0+O+Mc—:{7)=1.

(ca)(ed)

II =1, orciona cienyer, uto L =17 .

6) x=a, rorga

Buaunt musa Tpex Touek: A(b;1), B(a;l), C(c;1), neas u
IIpaBasi YacTU YPaBHEHHsA COBIIaZalOT, TOrJa Mbl MMeeM JeJIo
C TOXKJIECTBOM MJS JIOOLIX MONMYCTHMBIX 3HauYeHUH OYKB

a; by c (a#b; b#c; axc).
OrBeT: moboe x— ecTh pellleHre 3TOr'0 ypPpaBHEHU
npu azb; b#c; a#c.

x+2 x=2 2x-3,2
- +— =— .
x"=7x x"=x—-6 x"-5x-14
x+2 + x=2 _ 2x-32 .,
275" () () 70
2 _ (e _ x#3
(x+2) (x=3)+(x=2)x(x=7)=(2x-3,2) x(x-3) =05 D(V):
2(x=7)(x=3)(x+2) x#7
X #—2

(5 + 4x+4)(x=3) +x(x* ~9x-+14) - x(22" =9,2x+9,6) =0;

X +x? =8x =124 x> —9x% +14x=2x" +9,2x* —9,6x=0;
1,2x2=3,6x—-12=0; x*-3x-10=0;

[:iz eD(V)

OrBeT: x=5.
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Tpenupoeéounas paboma 6

Peminte ypaBHeHUA

1. x2+2(]+\/§)x+8«/§=0.
2. (2x-1)"(x+5)=(x+1)" (4x+5).

2
8. (3r+2-gonm) -

2 8 88+32x

4 x+56 . 118
" 9x*-16  8-6x 3x*+dx

5 2x+2 _ x+1
T 2x%49x410  4dxP+4x-15

6 14 xX*+4x  x+3 43
T 20-6x-2x7  x*+5x  2-x

" ( dx+l 4 ).4x2+10x 4 _,
T \2x4x-10 x7—4)  4x+9  x+2 ’

1

8 X2+24 + 8 . 1 _ 2 +
Tl 4x®220x+25  5-2x )| 4x®-20x+25 2x°+x-15 (x+3

9 4 1 _ 10
* T2 4. 2 T3 2 -
x°=16  x“+8x+16 x'—16x—4x"+64
2 2
10. xS+ x+3 + X" +3x+3 - 3 +ox
x+1 x+3 4x+8

D)) (ma) ,(a)ot)
W o ame) T o) (bma) T (cma)en)

x+3 x=1  2x-1,2

2=5x-6  x"+x-6 - x2-3x-18

12.

]4
y
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Pewenue mpenupoeounoii paboms. 6

1. x2+2(1+\/§)x+8\/§=0.
5y ={1+8) 18] -8/2 =
2 x=~4\/§
={1+2J5)¢\/1+272\/§+(2I2) —82 ={1+2\/§)1(1—2\/§) IR

OrBerT: {—2;—4\/5}. o

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

3x2-33x=0; x=0 .
x=11

Orser: {0;11}.

2
3. (—l-x+§— 15 =1,
2 8 88+32x

1 5 15 1 5 15
Xt “1){=x+2- +1]=0;
2 8 88+32x 2 8 88+32x

—]—x 5 15 4(11+4x)x+5(11+4x)—15:1

27 8 88+32x | 8(11+4x)

L3 15 7 | a(ean)xes(11+4x)-15 1’
27 8 88+32x 8(11+4%) ==

D(V): x#-2,75;

x*+2x-3=0 ’=1
Ii g eD(V).

X +6x+8=0" | y=_2

Orser: {-4-3;-2;1}.
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x+56 ] 18
.5t =— .
9x°—16 8—-6x 3x“+4x
x#0
x+56 1 18
—_ _— = ; D y : ’
(3x+4)(3x-4) 2(3x-4) x(3x+4) 0 ) {x;ei]%
2(x+56)x—x(3x+4)—-2-18(3x—-4)=0;
2x% +112x -3x> —4x—108x +144=0;
) x=12
Orser: {-12;12}.
5 2x+2 _ x+1
T 2x%49x+10  4xP+4x-15 }
2 1 8x2+8x—30-2x2—9x-10
- (x+1 =0; +1 =0;
(x )(2x2+9x+10 4x2+4x~—15) (x )(2x2+9x+10)(4x2+4x—15)

(x+1)(6x~x-40)
(2x2+9x+1 O)(4x2+4x—1 5)

a) 2x*+9x+10=0;
_ —9+/81-80 -9%1 |Xx=-2
’ x=—2,5’

2x2 +9x+10=2(x+2)(x+2,5) = (x+2)(2x+5);

X5

- 4 4

6) 4x>+4x-15=0;

_—2+.J4760 _-248 {x=—2,5.

X2 = a =T L ;
x=1,5
4x" +4x—15=4(x+2,5)(x-1,5) = (2x +5)(2x -3);
B) 6x°—x-40=0;

1% JT¥960 _ 1431, [x=—-2,5'

Xy nH = =
1.2 12 12’

6x> —x—40=(3x-8)(2x+5);
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KBagparurle ypaBHEeHUS

X #=2
(x+1)(3x-8)(2x+5) 3 .
o) 2xss)(2x5)(2x3) | D(V): le i,s
x=-1eD(V)
x=-2,5 ED(Y)

2 .
X = 2:’ (S D(y) 2

3 OTrBerT: {—l; 2;}.
Mo Ho 6GBLIIO IPOIIle, €CAU 3HATH Pa3JIOKeHue. ‘

2 I .
(x+1)((x+2)(2x+5) - (2x+5)(2x—3)) =0;

B 2(2x-3)~(x+2) o (x+1)(3x-8)
( +1)(x+2)(2x+5)(2x—3)—0’ (x+2)(2x+5)(2x—3)_0 A
14 +dx  x+3

+3.

20-6x-2x7  x’45x 2-x
2x7 —6x+20=0;

x> +3x-10=0;

—2x7 = 6x+20=-2(x+5)(x-2);

xX#2
4
o xberd) x4y, D(V): {x#-5.
—2(x+5)(x—2) x(x+5) x—2
x#0

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;

X' =x-30=0;

x=6 )
x:—SeD(Y)
x

OrBerT: =6.
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2524310 x*—4] 4x49  x42

, —1+.f - x=2
a) 2x"+x-10=0; x,= 1+ l+80= llL9; .
. 4 4 x=-2,5

( 4x+1 4 ).4x2+10x 4

2x +x—10= Z(x 2)(x+25) ( )(2x+5)

—1£1+288 —1% X
6) 4x’ +x—18=0; x,=_N1*288 _~1E17,
’ 8 8
x=2

4 +x—18:4(x—2)(x+%)=(x—2)(4x+9);

[ Ax+1lx+2 4l2x+s J2x(2x+5)

b

(x-2)(2x+5)  (x+2)(x-2) | 4x+9  x+2

x# 12

. Al
Torzma D(V). X# 22,

)c;dt—2l
a

(4x+1)(x+2)-4(2x+5) 2x(2x+5) 4
(2)(x2)(2x45)  4xt9 | xe2

(47 +9x42-8x-20)2x (2%45) 4

(X—Z)M(x+2)(4x+9) * :2_ =2;
(4x2+x—l8)2x +_4— . MML: by
(x=2)(x+2)(4x+9)  x+2 7’ () (x+2) M

__2;L+i 2 2'H4:2; 2:2—111060exeD(V).

b

- b

x+2  x+2 x+2
x# 12
1
OrBeT: na1060e x TaKoe, UTO < X # —25.

1
X#-2—
4
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Kragparnrle ypaBHeHUs

8

x> +24 8 ). 1 2 1
. P 1 a2 52 + 7 |=4
4x°-20x+25 5-2x 4x°-20x+25 2x“+x-15 (x+3)

2%’ +x-15=0;
~1£/1+120  —1£11, | x=-3 x#2,5
X = = 3 D(V): .
4 4 x=2,5 x#-3
2x* +x-15=2(x+3)(x-2,5)=(x+3)(2x-5);
24 8 ) 1 2 PR N
(2x-5y  2x=5 )7 (2x-5) (x+3)(2x=5)  (x+3)? ’
x*+24-8(2x-5) ( 11 )2 _4. xP-16x+64 [ x+3-2x+5 ’ .
(2x~5)2 \2x=5 x+3 (2):—5)2 ’ (2x-5)(x+3) o

HomonaurensHoe TpeboBaHme: x # 8 (YTOOBLI OBLIIO BO3MOXK
HO [leJIeHUe) UTaK:

(x-8)* ((2):——5)()(+3))2 oy x#2.5
(25-5)’ B-x ’ D(¥): {x#-3 .
x#8

I G el HCas)
(a=b) =(b-a)s — ier

(x+3) =4; {i:iiz {x:_l eD(V).
Orser: {-1;-5}.

4 1 _ 10
¥*=16 x*+8x+16 X —16x—4x>+64
Paznoxum Ha MHOMUTEN:

X —4x? —16x+64=x"(x—4)~16(x—4) =
=(x—4)(x2 —l6)=(x—4)2 (x+4);

4 1 10 o o jx# 4
G (e (et (aed) Pe): {x =4
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10.

4(x+4)(x—4)—(x—4)° ~10(x+4)=0;
4(x2 —16)—(x2 —8x+16)—10x—40=0;
4x% 64— x> +8x—16-10x-40=0;

1+./1 =6= :
3% - 251200 . + 3+360=1J_r319; x=6 eD(V).

OrserT: %6;6%}

x24x43 + x2+3x+3 3

= +2x.
x+1 x+3 4x+8

Breigenum 1esyio uacTh B KayKJIOW U3 Apobdeii.

2 2 x# -1
X“+x 3 x“+3x 3 -3
ottt = ; : 2.
x+1 x4l x+3  x+3 4(x+2)+2x ’ D(Y) x#
x# =3
o) 3 xbed) 3 3,
x+1 x+1 x+3 x+3  4(x+2)
3 3 -3
X+t—tx+—r= +2x;
x+1 x+3 4(x+2)
i_'_i_ -3 x+3+x+l -1
xtl o x43 0 4(x42)7 (x1)(x43)  4(x+2)°
(2x+4)4(x+2)+(x+1)(x+3)=0;
8(x2+4x+4)+x2+4x+3=0;
8x? +32x+32+ x> +4x+3=0; 9x> +36x+35=0;
5
—184./324-315 —18+3 X=—-—
X g = = ; 3 eD(V).
’ 9 9 7
X=——
3
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Kragparsrie ypaBHeHUS

11. a

12.

(x-b)(x—c ) (x e)(x- a) +c(x—a)(x—b) _
(a—b)(a—c) (b—c)(b a) (c—a)(c-b)
quTIﬂBaﬂ, YTO CJIeEBa (byHKHI/Iﬂ HEe BBIIIIE BTOpOﬁ cTerne-

HU, KOTOPasi OJHO3HAUHO OIPEIeNAeTCsI TPeMs TOUKaMu,
nposepum sto. Ilycrs

plbmelb=a) oy,
(b—c (b a)

Il =b, orcroga cnexyer, uro L =11
(a—b)(a-—c)
(at)(ae)
11 = a, orcioga caexyert, uro L =17

((, a (c b) -
(c—a)(c-b) ’
1l = ¢, orcrona caenyer, uro L=11.

3HaUUT JieBasd U IIpaBas YacTHd yPaBHEHUS IIPU TPex 3Ha-
YEeHUSIX COBNAJAIOT, TOTA Mbl UMeeM JeJI0 C TOMIEeCTBOM

Iyst JMo0BIX AONYCTUMBIX 3HaueHuit OYKB a, b, c.

a) x=b,morga L=a-0+
+b-0+c-0=a;

6) x=a,torga L=a

B) x=c,torga L=a-0+b6-0+c

Oreer: aioboe X eCTb pellieHUe STOr0 YPaBHEHUS
apu a#b; b#c; a#c.

x#6
q.\'+3 + o.\t—l _ 3..\'—],2 ) D(V) : x#2 '
x°=5x—6  x“+x-6 x -3x-18 x#—1
x+3 x—1 o 2x-12 x# -3

O ()2 (o))
(x+3)° (x=2) + (x=1)(x+1)(x=6) =(2x~1,2)(x=2)(x +1);
(% +6x+9)(x=2)+(x* =1)(x=6) = (2x = 1.2) (" = x =2
X447 =3x—18+x7 —6x" —x+6-2x" +3,2x7 +2,8x-2,4=0;
L2x° =12x-14,4=0 (:1,2); |
x=4

X —x=12=0; :
o x==3 g D(V)

OrBeT: x=4.
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IIpoeepounas paboma 4

Pemure ypaBHeHUA.

1. \Bx’ -2(v3+2J6)x+8J6 = 0.
2. (2x+1) (x=5)=(x~1)’(4x~5).

27x3+125
3. ZX*125 5 agx=0.
3x+5

2ﬁ+7x+6__@x+2f
3x2+dx—4  9x2-4

2
15 5 1Y
5. —=+=—x| =
88-32x 8 2

4 1 1
2 + 7= :
x“=10x+25 25-x x+5

|

7 2x—-2 x—1
- B = 3 .
2x°=9x+10  4x —16x+15

8. 9 1 2

8+ 1202~ 18x—27 4x°—12x+9 9—dx>

2x+13 24 8 3
. : 3 + 5 — 3
2x=5 \ 2x°+3x-20 x°—-16 2x“-13x+20

J=x+4.

10 242x+2  x2+8x420 x +4x+6 xP+6x+12
. + = + .

Cox+l x+4 x+2 x+3

11. az(-Y‘b)(x‘c)ijz(X“C)(x“’) o2 (x—a)(x=b) _ >

(a-b)(a—c) (b=c)(p-a) * (c—a)(c—b)

x—4 x 2x-0,8
3 +— =3 .
x“+3x-10 x*—3x-4 x"+x-20

12.

=X .



O

YpaBHeHUS, cogepxallme
MOy b

Onpenexenne 9. Mogysem unciaa HasblBaeTcsa caMo UHCJIO d,
eCJIH OHO MOJOMKUTENLHO, ¥ UHCIO (—a) , €CJIM OHO OTpHILa-

a,az0
TeJIbHO, T. €. Ia‘ =
—a; a<0

Pacemorpum byHkmmo y=|x|. V3 ompesenenius MOAyIs cie-
ayer, uto GyHKumma y=|x| cocrouT v
U3 IBYX UYacTeu:

a) Ilyere x>0, rorga y=x.
IIpu sroM MBI paccMaTpPUBaeM

TOJIBKO TY YacTh NPSAMON y =X,

<Y

N

KoTopas HaxoguTcda B HpaBOﬁ 3

IIOJIYIIJIOCKOCTH.

6) Ilycts x<0. B srom cayuae
|x| =—Xx, CJIEIOBATEJILHO ) =—X,
¥ MBI paccCMaTpHBaeM TOJIBKO
qacTh rpad@uKa y=-—x, HAXOLSAIIY- 0
I0CSI B JIEBOI MOJIYIIJIOCKOCTH.
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sHauuT rpaduK y=|x| BRIIAZAT Tak: ’A
Us rpaduxa y=|x| oueBHgHBI CIelyIO-
1I1e cBoiicTBAa: \*\
a) |x|>0 mua m06bIx X3 3

6) |x|=0 Tompko mpm x=0;

<Y

B) |x|<0 — pelieHus Her, x¢O.

Paccmorpum rpadudeckoe pellleHVe ypaBHEHUHA |x|=a .
Yrobwl Ob1JI0 pellleHre, HEOOXOLUMO VA

uyrobpl a>0. Iloctpoum rpadbuxu

X

y=|x ¥ y=a Ha OJHOM uepTexxe. 3

OueBugHO, uTO NIpH ¢ >0 HIpAMas y=a

y=a nepecekaeTr rpaguk y=|x| By E— a >

B ABYX TOYKax C aﬁCU,I/ICCaMI/I XxX=a

x=a
A x=-a, T.e. U3 BHIPAIKEHUS |x|=a caemyerT, 4To [ .
xX=-a

Mpumep 1. [2x-3|=2.

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

Tipumep 2. ‘6x2 —5x| =1.

x=1
2 2 x:-.l
6x° —5x=1 . 6x -—5x—1=0. 6
6x> —5x=-1 |6x*—5x+1=0 x:-%
-1
1*=2

Orser: {_

N -
-
0| —
.-
N | —
.-
—
~———
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VpaBHeHUA comepKanire MOAYJIb

Hpumep 3. ‘sz —1|=x

3mech yoKke HeOOXOXMM APYroM ITOAXO0J, IIOTOMY UTO B IIpa-

BOM YACTU HEW3BECTHBIA Xx.

HeiicTBUTENHHO, YPAaBHEHNE MOXKET MMETh pellleHue TOJILKO

ecan x>0. Tax Kax mo cBoHCTBY MOIYJISA ’2x2 - 1| 20, To,

Bo3Befsa o6e 4acTH ypaBHEHUS B KBAApaT, IOJYUUM:

x20 x=20

(o -1 -

x20 x=1
[sz—x——I:O; xX=—=

2x2+x-1=0

IIpumep 4. [x 2|_l=2.
2x-1

Hcnonwsysa onpeneneHne, MOMYUAM:

—

2>O('x 2‘ x— 2)
-2- 1__2
2x—1

~(x-2)-1
2x—1

=2

x-2<0(x-2|==(x- 2».

_x>2

~20

2x—1

x<2

~x+1
2x -1

~2=0
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77

x22

2x—1

x<2

2x—1

OTser: { 3
5

—x+l-4x+2

}

x=3-4x+2 -0

=0

ITogBoasa MTOrM, OTMETUM:

a,az0
2 |a|:{—a' a<0;

2) |d|>0, Va;

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

4) |a|<0 — pemenns mer aed;
5) la=|-d;

b
6) |a|=b < {

a
a

20

Il

b .
-b




78 VpaBHeHUS cofepiKaliye MOJYJIb

IIpaxmukxym 9

1. |x—2|=3. 2. |x* -5x|=6
3. |x—4|=2x. 4. lx2—2x—3|=x~3.
5. |x+3|=x2+2x—3. 6. |—)—c-_—31-_—2=2.
x+2
7. Jx+3)-1]=2. 8. )
x“+5x+6

9. 3 9. 10, A=t 5.

’x2+5x+6l |x|—1
12 -3 77 12. x4 2+ 2~ 1~ [ +1)=3.

X" —dox—

Pewenue npaxmuxyma 9

1. lx—2l=3. Hcmonp3yem CBOHMCTBO |a|:b<:> {azb :
a

Tak xak 3>0, To [x—2=3 ; [xzs

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

Orser: {~1;5}.

2. \x2—5x|=6. HeiicTByeM aHAaJIOTHUYHO:
x=6
x> =5x=6 _ |x*=5x-6=0_|x=-1
L2—5x=—6, Lz—Sx+6=0, x=2
x=3
Orser: {-1;2;3;6}.
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b=0
3.\x—4%=2x. IR)CBoﬁCTBy|aL=b¢3 a=b :
a=-b
2x20 x20 |
x—d=2x 3 {77 x=15.
x—4=-2x x=1l
3
Orser: {11}
TBET: L
4.lx2—2x—3r:x—3..AHanoquHo:
x-320
x—-320 x—=320 x=0
x2—2x—3=x—3; x2-3x=0 x=3 ; x=3
x2-2x-3=3-x X-x-6=0 x=3
x=-2

Orser: {3}

5.|x+3L:x2+2x—3.4Ananorano:

x2+2x=320 (x+3Xx—U>0
x+3=x>+2x-3 ; ¥ +x-6=0
x+3=-x*-2x+3 || x2+3x=0
-3 1
X
- 0 2
. P >
X
Orser: {-3;2}.
h—ﬂ—2 a,az0
6. ———=2. Ilo onpenenenmo |a| = O,Tmmm

x+2 —a; a<
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YpaBHeHUA

comepKaique MOAYIb

[x-320(jx-3|=x-3)
x=3-2
x+2 .
x—3<0('x—3|:3——x)
3——x—2_2
LU x+2 B
Orger: {—1}.

1|h+ﬂ-ﬂ=2;{

x+3=3 |x=0
x+3=-3" |x=-6

|x+3!—]
[x+3)-1=-2

x23
x=5=2x+4
x#-2 )
x<3 ’
l-x=2x+4
X # =2 L
=2 ||x+3=3
Lx+ﬂ=—1

OrBer: {—6;0}.
I x+3>0(|x+3l=x+3)
X3
|x+3| 3 Y2 +5x+6 )
T xlesxe6 x+3<0(|x+3|=—-x~3)’
. —(x+3) L
|22 +5x+6

yareM, uto x” +5x+6=(x+2)(x+3):

[[x>-3 x>-3
{ 1 ]:x+2

=1
x+2

x<-3
-1 .
x+2

L x#-2

X #—-2
(x <=3
—l=x+2

OrBer: x=-1.

[(x>-3
x=-1
x#-2
x<-3
x=-3 O

\x;t—2

x23
x=-9 O

\x¢—2

x<3
x=-1
x#-2

(@)’



IpakTuxym 9 81

9.

10.

[ x2+5x+6>0(!x2+5x+61=x2+5x+6)
x+3
43 5 x2+5x+6
.x2+5x+6‘— T lx +5x+6<0(|x +5x+6|——x —5x— 6)
x+3
— e =)
—(x2+5x+6)
I (x+3)(x+2)>0 ) ~ -2
(x+3)(x+2)>0 x
L o 1,5
x+2 ) x=-15 . >
(x+3)(x+2)<0 {(x+3)(x+2)<0’ [~ 2
-1 x=-2,5 < x
i )c+2_2 -235 >
\ X
Orser: {-2,5;-15}. B
|x+2|—4:3-

|x|—l
PazobbeM 4mMCNIOBYI0 OCh KOPHAMU (HYJIAMH) MOIYJEH
|x+2| =0 n |x|=0 Ha TPU OPOMEXKYTKa M Ha KaXKIOM

-2 0
OTJeJIbHO PelluM ypaBHeHHe: Wx

x<—2{ =—x—2J x<-2 x<-2

a) x<0 of=- ;4—x—6="3x-3; x=15 O
_x—2_4=3 x#-1 x#-1
—x—1
x2-2 20; =x+2 x2-2 x2-2

6) x<0 x<0; |x|:_ x<0 . x<0 .
x+2—4 T x-2=-3x-3" |x=-0,25"
—x-1 =3 x#—1 x#—1

x=-0,25.
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x>0[x+2>0;|x+2|=x+2} 50 150
B) x>0, |x=x s dx=2=3x-3; {x=0,5;
x+2-4 x#1 x#1

x—1
x=0,5.

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

[x -3

11. x2—5x—-6i

=1.

Pazo6bem uMCIOBYI0 OCh KODHAMU (HYJIAMH)
MonyJeil Ha YeThIpe HacTHU:

|x|=0; x=0. i
=6 . a \ 6 8 2

xz_sx—6|=0;[x;l.

Ha xaxzom yuacTKe pemiuM npeobpasoBaHHOe ypaBHe-

HUe, PaCKpbIB MOAYJIHN:

A==
x<=11,, 5
2) Ix -5x—6|:x -5x-6
-x-3 -1
x*=5x-6 '
IIpu sTom, yuursiBas, q’rot =x? —5x—6 umeer
3HAKHU (t(x);t()) _\F»

x<-1

{x<—l {x:2+x/7 %)

¥ —dx-3=0"
x=2-+/7
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0)

ﬂ=—x
0>x>-1
hZ—Sx—q=—x2+5x+6 0> x>l )
’ x2—6x—9=07

~-x=-3
L—x2+5x+6

(0>x>-1
x=3+3J§ .
lx=3-32

x|=x
6>x201, ,
f—dx—ﬂz—f46x+6. 6>x>0 )
© Xt —4x-9=0"

x-3

L—x2+5x+6A_

6>x20
x=2+13; x=2+4/13.
x=2—J§

x| = x
6
x>z Pz—Sx—q=x2—5x—6 . x>6 .
o3 | ’ x2—6x—3=0’

Lx2—5x—6 -

(x>6
< x=3+2J§ x=3+2J§.
x=3-23

Orser: {2+VG§;3+2J?}.
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12, |x+2|+2|x—1|-|x+1|=3.
Pazobrem kopHAMHU (HYJIAMH) IOIMOLYJIBHBIX BbIpake-
HUM YMCJIOBYIO OCh H& NPOMEXYTKH KU HA KaKJIOM NPO-
MEXXYTKe pellimM npeobpa3oBaHHOe ypaBHEHUE, IperBapu-
TeJILHO PAaCKPbIB MOAYJH. 3aTeM O0BeIWHHM BCe OTBETHI.

a2 6\ 612>.x
lx+ﬂ=—x—2
2) x<=2 | |x=1|==x+1 .{x<—2 .{x<—2 .
[x+ﬂ:—x—1 T 2x=27 (x=-1 .
—x—=2-2x+2+x+1=3
[ |x+ﬂ=x+2
6)<~1>x>—2 |x—1|=—x+1 ;{l>x>—2;
|x+1]=—x-1 5=3
X+2-2x+2+x+1=3
|x+2|=x+2
g |72 x-1=1-x .{l>x>—1. o0
|x+1=x+1 -2x=0 ‘
X+2-2x+2—-x-1=3
|x+ﬂ:x+2
I‘)<x>1|x—1|=x—l ;{xZI ;{x>]. .
!x+ﬂ=x+1 2x=4" |x=2’ .
X+2+2x-2-x-1=3

Orser: {0;2}.
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Tpenupoeoinas paboma 7

Pemure ypaBHeHUs:
1. 3Bx-2|=1.
2. lx2 +5x‘=6.

3. ‘xz—?_l:x.

i
x“+2x-3
2
x“+5|x[+6

5, e )

®
=
+
=S
|
R
Il

12. [x—2[-2|x +1]+[2x+5|=3.
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Pewenue mpenupo6ounoi pabomur 7

3x-2=1 3x=1+2 X
1. 3x-2|=1; : ;
3x—-2=-1 3x=-1+2 X =

1
OrBeT: {5;1}.

x=-6
) X’ +5x=6 | X’ +5x-6=0 |x=I
2. ’x +5x'=6; ; 5 H
¥ +5x=—6 |x*+5x+6=0 |x=-2
=-3
Orser: {—6;-3;-2;1}.
x20
x 2 x:2 1
3. lx2—2‘=x; xX*=2=x ; 4|x"—x-2=0; x=—-l;{ -
xP-2=- ¥ 4+x-2=0 x=-2
kx:
Orser: {1;2}.
x_3 x=3=x"+2x-3
4 x-3 | x“+2x-3 . x=3=-x"-2x+3
T xe2x-3 x=3 __l’ x#-3 ’
x4+2x-3
x#1
x=0 (x=0
24x=0 = x=-1
xz xX= x=—3+\/§ 3433
X +3x-6=0 2 |*PT T
x#-3 I SV CER IR
L 2 =
xz1 L 2
X #=3
x#1

3+4/33 -3+4/33
OrBer: {” h ;—150; +2 3}.
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2
5. x+5]x+6_2.

- ’
x%=9

x>0
x+2=2(x-3) |3
x#3

x<0
x—2=2(x+3)
(x#-3

Orser: {-8;8}.

<

x20 (|x[=x)
2

X +75x+6:2

L x“=9

’x<0 (|x|=—x)
2_

X 25x+6=2
x“=9

(x>0

x+2=2x-6

x#3

(x<0

x—2=2x+6

(x#-3

.
?

x20

x20
<(x+2)(x+3)_ x+2_2
(x+3)(x—3)— x=3
x<0 “l(x<0
<(x—2)(x—3)__2 —2:2
i (x+3)(x-3) | x+3
x20
x=8
x<0
x=-8

x2-2x-320 x2=2x-320

6. ‘x+1|:x2~2x—3; x+1=x>-2x-3 ; {| ¥’ -3x-4=0;
x+l=-x+2x+3 |[x¥*-x-2=0
x2=2x-320
x=4 N R
< x:—l ; x.
-1 2 4
=2 —_—.—Q-—Q-—px
x=-1
OTtBer: {—1;4}7 $=3>0 (|x~3|=x—3)
x—3—1___]
IX—3|—1 L x+2
7. = 1; ;
x+2 x=3<0 (lx—3l=3“x)
3—)(——1_l
i x+2
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[(x>3 [(x>3
X X @
x—4=x+2 —4=2

x<3 ;| [x<3 ; x=0.
2—-x=x+2 x=0
x#-2 x#-2

OrBer: x=0.
x+4=3 x=-1
lx+4/-2=1 ) |x+4|=3' x+4=-3 |x=-7
lx+4l-2=-1 [|x+4|:l, x+4=1 .
x+4=-1 |x=-5

8. |x+4|-2|=1; [

Orser: {-7;-5;-3;-1}.

¥ =5x+6>0 (|x? ~5x+6=x —5x+6)

X9
0. -9 L x*-5x+6 )
|«\'2—5x+6l ’ x*—5x+6<0 (|x2—5x+6|=—x2+5x—6),
&:1
| (x*-5x+6)

(x=2)(x=3)>0

(x_3)(x+3)_1 {(x—2)(x—3)>0 {(x—Z)(x—3)>0 o
(x—3)(x—2)~ ) x+3=x-2 ) 3=-2
(x-2(x-3)<0 | [(x=2)(x=3)<0 | [(x=2)(x=3)<0
(x=3)(x+3) _, {x+3=2—x {x=—0,5

F66-2) -

{(—0,5 -2)(-0,5-3)<0

x:—O,S ’ xed-
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|x+2|—4
|x| -1

10. =2. Haiizem kopuu moxyueii |x+2/=0 u |x]=0:

-2 0
a 6 8

X
Kopuu (mysnn) pasgessaT 4MCIOBYIO OCh Ha TPU HMHTepBaja,
Ha KakJOM U3 KOTOPbIX PACCMOTPHM ypaBHEHHUE:

x+2l==(x+2)
x+2<0 x+2<0 0
a) x| = —x iy . x+2< )
x-2-4 x+]=2’ x+6=2x+2"
—x-1
Ix<—2
.
Ix:4
0 5 o lx+2/=x+2
6 T = B A [
x42-4 T lx=2=-2x-2" |x=0
—x-1 =
>0[|x+2|:x+2j
*z - x>0 >0
B) ¢ Il = x ; N : x : x=0.
Y4+2—4 5 x=2=2x-2" |x=0
x=1
Orser: {0}.
By x=—3
’x“+5x+6‘ 5
11. =1 [P +5x+6/=0, [x]=0; |x=-2.
|x|-3
x=0
a 3 & 2 8 0 2
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x2+5x+6>0;|x2+5x+6|=x2+5x+6
x<-3
a) x<0;|x|=—x ]
x2+5x+6_1
—x-3
x<-3 x<-3 x <=3 o
b 2 ’ ’ .
L(—%—)ﬂ —(x+2)=1" |(x=-3
—(_\'+3)
x2+5x+6<0; x2+5x+6|=—x2—5x—6
-3<x<-2
6) x<0;|xl=-x .
—(x2+5x+6) _1
—x-3 B
3sx<2 —3<x<—2. -3<x<-2 o
(x+2)(x+3):1, 221 Jx=-1
x+3

2 +5x+6>0; |x2 +5x+6|=x2 +5x+6
-2<x<0
B) x<0; x| =—-x

.
’

xz+5x+6_1
—x-3
-2<x<0 -2<x<0
~(x+2)=1" |x=-3
(x2+5x+6>0; x2+5x+6|=x2+5x+6]
x20
r) x20;|x=x :
x2+5x+6_l
. x-3 B
x20
, x20
X" +5x+6=x-3; 4 D<0 .
x +4x+9=0
x#3

Orset: .
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lx-2=0 x=2
12, [x-2| -2fx+1|+[2x+5|=3; |Ix+1l=0 5 [x=-1 ;
2x+5]=0 |[x=-2,5
2,5 -1 2

6 8 Ed
x
2x+5<0;[2x+5|=-2x-5
x<-2,5 x+1<0|x+u——x—1 C[x<25
x=2<0;]x=2|= —x=4
2—-x+2x+2-2x-5=3
{x<—25
=-4,
[2x+5|=2x+5
|x+ﬂ——x—1 .{—25<x<—L
|x 2| 3x=-6 ’
2—x+2x+2+2x+5=3
{—25<x< -1
s o x=-2.
Dx+ﬂ=2x+5
“1<x<2 | Ix+1ll=x+1 {4<x<2
B) < ;
lx—2|= x=2
2-x-2x-2+2x+5=3
[2x+5]=2x+5
x22 |Ix+]=x+1 x>2
r) ; ; x=2.
|x—2|= =2
x—2-2x-2+2x+5=3

Orser: {—4;-2; 2}.
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YpaBHeHUS cojeplKaliye MOLYJIb

Ilposepounas paboma 5

Pemnure ypaBHeHus:

1. Bx+2|=1.
2. |x2—3]=2x.
3 x—4 '_
"t 43x-4 N
P L
x° =9
5. |x+1l=x*-3x-4.
. jr+3|—2=1.
x| -2
7 ]]x—5|—3l=2‘c
’x —5x+6[
8. =
x|-2
9. x2—5x|—6]=x2—2x—3.

10. ,xz +3x'zl9~x2|+2.

11. =x+2.

6
=1

12,

|x+ll—9 =2-x.
X




Meron moacraHOBKH
Hpaxmurxym 10

1. x*+7x*-8=0.
IMonosxum x* = (1=0);

=1 =1
P +71-8=0; s oxl=1s |
{ it ) X
Orser: {I;-1}.
pumeuanue. Takue ypaBHeHUs] Ha3BIBAIOT OMKBAXPATHBIMH.

2. (x2 —x)2 —8(;(2 —x)+12=0.

2
Honoxum: x* —x=t. Torga ypaBHeHUe NPUMET BHUJ
OOBIYHOI0O KBaAPATHOIO YpaBHEHUA.

-8 +12=0.

{1=6. xz—x=6. X —x-6=0
1=2" |x_y=2 |xP—x-2=0



94 YpaBHeHUA BBICIIUX CTelleHel

3. (x2+5x+2)(x2+5x—1)=28.
Ilycrs x?+5x+2=t, Torna x> +5x—1=¢-3.
YpaBHeHUe TPUMET BHUX:
(t-3)=28; 1 -3r-28=0.

=7 x*+5x+2=7 x*+5x-5=0
t=—4" X 45x+2=-4" |x2+5x+6=0"
[ 54345
x:
2
~5-35
X =
2 .
x=-3
2
OrBerT: {—5+32\/§;_5+23\/§;—3;—2}-

2
4. (x+—2—) +2(x+z)—3=0.

X X

2
IMonmoxum x+—=¢, Torga # +2t-3=0.
X

t=1 . x

2
x+==1 x*=x+2=0; D<0; xe&
{ T X2 4+3x+2=0; x==1; x,=-2.

t=-3 ’ x+—2-=—3
X
Orser: {-2;-1}.

5. 7(x+l)—2(x2+i2)—9=0.
X X

1 1 1
HonosxuM t=x+—~ , Toraa > =x>+2x-—+— ,
X X X

1
T.e. P=x’+—=+2,
e

2 1 2
BHAYUT X +—=t"—-2.
e
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ypaBHeHne HpI/IMeT BUL
7-2 (r-z) 9=0; 22 -7t+5=0;

7+/49-40 743
hy=—"——=—3;
4 4
25 Ixel2d 2x? osxa2=0;
_2 X 2
=1 X —x+1=0;
OrBer:

6. (x2~x+1)2—10(x—4)(x+3)—109=0.

(+ —x+1)2—10(x2 ~x-12)-109=0.

D<0; xed.

Honoxum x> —x+1=¢; x*—-x—-12=¢-13.

YpaBHeHUe IPUMET BUL:

t=7
2 _ ~13)=109=0; 2 -10t+21=0: .
r°=10(¢-13)-109=0; + ’L=3
x=3
x2—x+1=7 [x*-x—6=0 |x=-2
Torza , 5 ) 5
x*—x+1=3 |x*-x-2=0 |X=2
x=-1

Orser: {-2;-1;2;3}.

=5.

7. 2(x* -6)-= -

Hycrs x> —6=t¢,
TOTZIA 2t——t3-:5 (1#0);

5+N/25424  5+7
202 -5(-3=0; ls 2—4—‘=—4—";

.
H



96 VYpaBHeHUS BBICIINX CTeleHeH

x=3
1=3 X' -6=3 229 x=-3
t=~%’ xz——6=—%, x2=5,5, x=4/5,5 -
x=—45,5
Orser: {_3;3;_«/5,5;«/5,5}.
LR B
8. X°=2x+2  x*-2x+43 2(x2—2x+4)'
Iyers x> —2x+2=t¢,
Tor‘,uaxz—2x+3=l+l; xP-2x+4=t+2.
VpaBHeHMNEe IIPUMET BUJ:
1 1 9
T ) D(v):

2(0+2)(r+1)+21(1+2) =91 (1 +1);
2(12+3t+2)+2t2+4t:9t2+9t; 512 —t—4=0.

t=1

1+V1+80 19
= = eD(V).
U 10 T tz—i ( ),
5
X -2x+2=1 X' =2x+1=0
x2—2x+2:_% »|5x2=10x+14=0; D<0; xeQ

torga (x-— )2=0; x=1.
X=1.

OrBerT: 1

9. (2x® +3x+1)(2x? =5x+1)=9x7.
Tak kak x=0 KopHeM ypaBHeHUs He sABJseTCHd,

TO pa3gejanuM obe yacTu YpaBHEeHHUA Ha Xzi

t#0
t=-—1.
1 -2
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2x%4+3x+1 . 2x%—5x+1
x x

MOJIOXKUM 2x+—+3=¢, Torga 2x+——-5=¢—-8 ypaBHeHUe
X P

=9; (2x+3+—1—)(2x—5+—1—)=9;
X X

npumer Bux: ((r-8)=9; > -8 -9=0;

i 3+ﬁ
x:
2
I:t=9 C|zes=o x=#
O P O A
X 2
2-2
x:
L 2
{2+«/§ 3-V7 2442 3447
OrBeT: {— ; ; ; .
2 2 2 2
x #—6
x#-3
e 0y, D(V): .
(x+6)(x—1) (x+2)(x+3) x# =2
x#1

MosxkHO pemiarh CTaHIZAPTHBIM CIOCOOOM, TOrZa MbI IIOJY-
YUM ypaBHeHUe 4YeTBePTOM CTelleHM, KOTOpOe pellaTrh
IocTaTouHo TpynHo. [TonpoGyeM mocTynuTh WHAUYE:

Tak kak (x+6)(x—=1)=x"+5x-6,a (x+2)(x+3)=x> +5x+6,

HOJIOKUM x2+5x+6=t, TOrga 2 +5x—6=1-12
16 20

U ypaBHeHHUe IIPUMeT BUI: 7——1—2——7_1 (t#0;t%12)
t=20
16t —=2001-12)=¢>—12¢; > —8~240=0; ;
t=-12
2 +5x+6=20 x> +5x—14=0 x=—7
4 ; eDW).
2 +5x+6=-12 |x*+5x+18=0, D<0 [*¥=2

Orser: {-7;2}.
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VpaBHeHUS BBICIINX CTeleHeH

11.

12.

4 2
{58 (22)
X~ X

-9 X2 9 x 3 x 3
Tax Kak =——"=>—2 MOJIOXKUM ———=[, TOrja:
3x 3x 3x 3 x 3 x
2 2 4 4
x 3 b 9 3 +81 +81
(ﬁ__) :—Y——+—7——2~£'—=x —2=7° gmaunr = =t +2.
3 x 9 = 3 x 9x2 9x2

YpaBHeHHe OTHOCUTEJBHO [ IIPUMET CJeNVIOUINH B!
6(12+2)=71=36; 612 —Tt-24=0;

. x 3.8 , x=9
T3 3 ¥ 3 x*=8x-9=0 x=-1
. » BHAYHUT ; , : .
f=_2 Xx_3__3 |25 +9x-18=0 |x=-6
x 2 x=15

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

—_ 2 2 -2_
20(" 2) —5(”2) LagX 4oy,

x+1 x—1 x =1

Tak Kak x=12 u x=1| KODHAMH He SABISIOTCS, TO JOM-
2
-1

-4

20(;(—2)' ) x;—l _5(x+2)“ ) x;—l +48=0;
x+1 x"—4 x-1 -4
20(x—2)(x—1) __5(x+2)(x+l) +48=0.

(x+1)(x+2) ~(x=1)(x-2)

(x-Z)(x—l) iy

(x+1)(x+2)

HOXKUM o0Oe YacTu ypaBHeHHUS Ha

TTosoxxum

b

TOTZa 20t—$+48=0 ;

2002 + 48/ -5=0;

—24+.[5764100  —24+26 {t=0,1

t o= = :
L2 20 20 7 |t=-2,5"
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[(x=2)(s=1) _ 1
(x+1)(x+2) 10 {10(x2—3x+2)=x2+3x+2

(x=2)(x-1) ____5_, 2(x2 —3x+2)=—5(x2 +3x+2);

[(x+1)(x+2) 2

9x* ~33x+18=0 [3x2—11x+6=0.

| 7x2 +9x+14=0 | 7x? +9x+14=0"

nxJi2i-72 | x=3
X2 :——6 2
ylx==.
_ -91,/81-392 3
M2 = 14

Orser: {%—;3}.
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YpaBHeHUS BEICIIUX CTelleHelHd

Tpenupoeoinas paboma 8

Pemure ypasuenus:

1.

2.

-

10.

11.
12.

13.

14

x' =522 +4=0.

(x2 +x)2—6(x2 +x)+8=0.

) (x2—5x+2)(x2~5x—1)=10.

(v-2) 2(x-2)-3.

. 3(x2+iz)—2(x—z)=l3.
X X

(R esxr7) —(x2)(x43) =1

2(x2 +2x)—ﬁ=5 .
1 9 1

- + =
*x24+3x+3 2(x2+3x+4) x243x4+2

2x2—5x+4+ 15x-10
3x-2 2x°~5x+4

1 1 5

x—3+E x+2+§ 2
P X

x* = 25x% +60x-36=0.
x> =7x>=21x+27=0.
6 8

GG TerGe

. (x2 +x+1)4 —10)cz(x2 +x+1)2+9x4 =0-.
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Pewenue mpenupoeounoii pabomovt 8

1. x*-5x*+4=0.
x> =t (t20); #-5+4=0.
x=2
t=4 {x2:4 x=-2
[z:l Pl =1 7 k=1
x=-1

Orser: {-2;-1;1;2}.

2. (x2+x)2—6(x2+x)+8=0.
Ilycrs x° +x=¢, Torma 1> —6t+8=0;
(=4 [x*+x=4 |x*+x-4=0
L:z ; L2+x:2 ; [x2+x—2=0 ;

_-1E1416 _ —1‘~£\/T7.

S

2
6) x*4+x-2=0; x3=-2; x =1.

{ 1+\/T7 . —l+\/ﬁ 9. 1}
2 2 2 2 2 -

a) x’+x-4=0; Xy,

OrBeT:

3. (x2—5x+2)(x2~5x—])=10.

Ionaras, ato x> —5x+2=¢, Torga x> —Sx—1=£-3.
t(r-3)=10; 1> -3r-10=0.

[1‘:5 . {x2—5x+2=5 ) {xz—Sx—3=0 )

(=2 | sx42=—2 |[&-Sx+4=0"
5+.25+12  5+£4/37
a) x’—5x-3=0; x,= "2+ = ‘2/—;

6) x° —5x+4=0; x;=4; Xx4=1.

{Sﬁﬁ.5+\/3_7_.1.4}
2 b 2 b 2 M

OrserT:
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4. (x—%)2—2(x—%)=3.

Ilyers x—2=¢, Torma 1> —2(-3=0;
X

.
b

(=3 |FT37 0 |¥-3x-2=0
t=-1" |, 2_ 4 |[¥+x-2=0
X

_ 3048 317
2 2 7
6) X’ +x-2=0 x;=-2 x,=1I

{3*\/ﬁ . 3+\/1_i ._2.1}
2 b 2 H 5 .

a) x’-3x-2=0; x,

OrBer:

5. 3(x2+—‘§)—2(x—3)=13.
X P

4
Ilycrs x—-—2-=t, TOTZA x? —2x'3+—2=t2,
X X X
BHAYMT Xx° +—42—=t2+4.
X
Torma ypaBHeHUWe IpUMET BHJ
3(7+4)-20=13;
32 -2t-1=0;
TR TO R L
hy= = 15
’ 3 3 [ = ——
3
a) x—==1; x*-x-2=0; x=2 ;
x=-1
2 1 -1£ 1472 -1+ 73
6) x——~=—-§-; 3 +x-6=0; X, = P = 6\/_'
X

OrBer: {—H‘[ﬁ ; ~1473 ;—1;2}.

6 6
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2

6. (x*+5x+7) —(x+2)(x+3)=1.
Ilpeo6pasyem ypaBHeHUe.
(2 +5+7) ~(x* +5x+6)-1=0.

Torga mycTb x° +5x+7 =/, BHAYUT Xt +5x+6=1—1.

YpaBHeHue npuobperaer 6ojiee IPOCTOH BUA.

£ =(1-1)-1=0;

tz—t=0;

(=0 | ¥ +5x+7=0; D<0

(=17 | X’ +5x+7=1 ’

=-3

X2 +5x+6=0; {x .

x=-2

Orser: {-3;-2}.

SR

x242x

7. 2(x2+2x)—
Hyers x* +2x=t (1#0).

Toraa 2t—%:5; 2 —5t-3=0;

5425124 5+7 1=3 _ X 42x=3
1,2 4 - 4 1 ED(Y) 3 ) ’
f=—5 X +2x=—=
[x=-3
x=1
2
x“+2x-3=0 _ .
, Do 22
2x" +4x+1=0 2
L 2

OrBerT: {—3;1;—2+\/§ ; _2+\/§}.

2 7 2
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1 9 1
. - + =
X243x43 2(x2+3x+4) 2 4+3x+2

Iyers x* +3x+2=t,
rorma x° +3x+3=t+1; x*+3x+4=1+2.

Ilocnie mogcTaHOBKM ypaBHeHHe npuMeTr bojee
IIpOCTON BU[.

t#0
1 9 1
—_——  42=0: D . 1
t+1 2(1+2)+z 05 DY)z qr#-13
t#-2

2(1+2) =9 =9 +265 +61+4=0; 5 +1+4=0;

t=1

1£/1+80 149, A ED.(y);

56 —1-4=05 ¢, = _1£9,
2 10 10 |t=

X +3x+1=0

5x> +15x+14=0; D<0
-3+ [9-4  3+.5

X +3x+1=0; X2 = = 7‘/;_

2
3445
2

©+3x+2=1
P 43x4+2=— {
>

(98]
“+
=

OrBerT: {— 5

2x°=5x+4  15x-10
9. +— =
3x-2 2x"=5x+4
IIpeoGpasyem ypaBHeHMe.

2 -5x+4 | 5(3x-2)

> 6.
3x-2 2x°—5x+4

2x2—5x+4__
3x-2 ’
TO YIPOCTUM BUJ YPABHEHUSI. D(V): 1#0;

TeHepB IIOHATHO, UTO eCJIYI IIOJIOXUTH

t+§=6,'rorp;a P -6r+5=0;
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a) 2x°=5x+4 -1
3x-2
2x> —5x+4=3x-2; 2x*-8x+6=0;
X} —4x+3=0; x:3;
x=1
6) M:S;
3x-2

2x* ~5x+4=15x~-10; 2x* —=20x+14=0; x* —10x+7=0;
X,=5+425-7=5+18 =5+32.

OueBuHo, uT0 2x° —5x+4#0; (D<0)

3x-2=0 ng, saaunr D(V) X%l

3
Bcee KOPHHU TIOOXOOAT.

OrBerT: {5—3\/5; 5+3\/§; 1; 3}.

10, -2

x~3+% x+2+% 24"

Ilyers x+§+2=t; x+§—3=t—5.
X X

Ilocne moxcTanoBKY ypaBHeHue nupuobperer Gojee
IIPOCTON BUJ.

5
_]__l:i; D(y) {t¢ ;
-5 1 24 t#0
241 -24(1-5)=5¢(r-5); 5t*-25(-120=0;
1=8
£ -51-24=05 {[__3 e D(V);

a) x+§+2:8; x?—6x+8=0; [ (X;‘O);
b

0) x+§+2:—3; x*+5x+8=0; D<O0.

X

OrBerT: {2;4}.
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Takoro Buga ypaBHeHue MOXeT ObITL 00Jiee 3aByaINPOBaH-
HBIM, HAIPUMep:

X _ X _ i
x2-3x+8 x*+2x+8 24"
Heobxoaumo yBrzeTb, 4TO MOYKHO BLIHECTH x B 3HaMeHAaTeJie
¥ COKPATUTh, YUUTHIBAA, 4T0 X =0 He ABISeTCH pellleHueM
JaHHOrO YpaBHEHUS.
O6Inu# BUJA TAKOTO ypPaBHEHUS

ax bx g
+ =c, TOrjma t=px+=.
x

plinx+g  pxi4mx+g

11. x* - 25x* +60x-36=0.
3]_];801: MOMHO pEH_II/ITI) O6quHbIM paanomeHneM
Ha MHOXHNTEeJIU.
2

x4—(25x2—60x+36)=0; (xz) (5x—6)* =0,
Torga (x2+5x—6)(x2—5x+6)=0.
-6

Il

I

x
x=1
x=3
x=2

Orser: {-61;2;3}.

12. X* = 7x* -21x+27=0.
AHaJOrMYHO MOXKHO PelllUTh U JaHHOe YpaBHeHHe,

sHas, uto @ +b° =(a+b)(a2 —ab+b2).
<x3+27)—(7x2+2]x):0; (x+3)(x2—3x+9)—7x(x+3)=0;
(x+3)(x2—3x+9—7x)=0; (x+3)(x2—10x+9)=0;

x=-3

x=9

x=1

Orser: {-3;1;9}.
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6 8
Sl oy ey e e oy
6 8

Ix? =3x+2=t, Torga x* —3x—4=1-6; 7+T6 1;

=1.

6t—36+8t=t>—6t; 12 -20t+36=0;
i :3+«/ﬁ

=
I
)

u‘l
|

QIN

~

w

{t=18. x*-3x+2=18
Tl -3x42=2

Il
oS W

Il

Orser:

{3 f 3+J_}

2

14. (x? +x+1)4 105 (x? +x+l)2 +9x* =0; (:x4)

()c2+x+1)4 IO(X +x+1) +9-0.
x x

2 ’ r=9
IIycrs (x +x+1) =t; .
X t=1

_x2+x+1=3 _x=1
* 2 _2x+1=0
x4l 3 x2 x=-2+3
x X +4x+1=0
> ; x:—2—J§.
x2+x+1_l X +2x+1=0
= x=-1
x 2
1=0
x2+)c+l__1 o L-@
L x

OTBer: {~1;—2—\/§;1;—2+\/§}.
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IIpumenenue TEOpUHU AEIMMOCTH
IJIsl pelIeHus ypaBHEeHHH

IIpaxmuxym 11
1. 2x* -3x-5=0; f(x)=2x2—3x—5;
f(=1)=2(~1)"-3(~1)~5=0, suawnr

f(x)i(x+1) (i - cumBox kparHOCTH).
Pasgenum yroakom:
a)  2x’ :(x)=2x - 3aluiieM IIoX YTrOJIKOM.

2x* =3x -5 |x+1
2x

0) 2x(x+l)=2x2 +2x - 3alHuIiIeM II0J BbIpakKeHUeM

2x* =3x-5.

2x* =3x-5 |x+1

2_xf_j_g)_c 2x
B) Berarem (2x° ~3x—5)—(2x" +2x)=-5x-5.

2x* =3x -5 |x+1

2x° +2x 2x

—-5x-5

r) (-5x):x=-5.

2x* -3x-5| x+1
2x" +2x  2x-5
-5x-5
m) —5-(x+1)=-5x-5. Tloacrasum mox —Sx-5.
2x? —3x-5 [x+1
2x° +2x 2x -5
-5x-5

=5x-5

VYMHOMXUM
2x Ha (x+ 1) )
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e) (-5x-5)—(-5x-5)=0, 3HAUAT OCTATOK PaBeH HY.JIO.

2x* =3x -5 |x+1
2x* +2x  2x-5
-5x-5
Dx=5
0

[x +1=0
IIpouece meeHns 3aKOHYEH.

2x-5=0

Orser: {-1;2,5}.

Ecnu BBI 6bJIM BHMMATEJbHBI, TO AeJIeHUEe IPOUCKOIUT
KakK ¢ yuciamu: 534 [_3_

3 178
23
21
24
24
0
2. x*+2x* -1=0. x3+2x2—1l x+1
f(_])=~]+2_1=0, 24X 2 +x—1
a) (x3+2x2)—(x3+x2)=x2; ¥ 1
0) (xz—l)—-(x?‘+x)=—x—l. X’ +x
-x-1
-x -1
0
T. €. x3+2x—1=(x+1)(x2+x—1); ¥ +x-1=0; xl,2=_]i;\/g.
45 —1+J5
OTBerT: {—1;— 2/_; ;\/_}
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3. x*+5x*-6=0.
F()=1+5-6=0; 1. e. (x*+5x*=6)i(x~1).
Pasgenum.
x* +5x -6 x—1

x - x PHx’+6x+6

6x-6
0

a) (x4+5x—6)——(x4—x3)=x3+5x2—6;
6) (x*+5x” =6)-(x’ -x*)=6x" - 6;
B) (6x" —6)—(6x" —6x)=6x-6.
Hycrs @(x)=x"+x*+6x+6;
p(-1)=-1+1-6+6=0;
1. e. p(x)i(x+1).
Pasgenum ypaBHenwme.
X HxP+6x+6 | x+1

X +x 2 +6

6x+6
6x+6
0

()c3+x2 +6Jc+6)—(x3 +x2)=6x+6.

Orser: {1;-1}.

; X2 46=0; xed
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IIpumeuanusa.

Teopema 1. Eciu x=a KopeHb ypaBHEHUS f(x) =0,

roe f(x)=ax" +ax"" +ax" +...+a, u ay;a;3a,;5...0, €L~
nesxste yuciaa, 7o f(x)i(x-a) (i— cumson xparHoCTH).
Teopema 2. [lna npuBegeHHOTO YPABHEHUS C 1eJbIMU KO3(]-
bunueHTaMHI ¢)(x) =0, rme o(x)=x"+ bx" 4 bx"r 4. +b,,
ecmun ¢(k)=0, o

a) @(x)i(x-k); 6) b, ik,

roe keZ.

To ecThb, €CIN eCTh Ilesible KOPHU, TO OHU SABJIAIOTCA NeJIUNTeJ-
MH CBOOOJHOTO UJIeHA.

4. x> -x*-8x+6=0. Eciitu ecTb IieJIble KOPHH, TO OHU
ABJAIOTCA JeJUTelAMU uucaa b, T. e. d=+1;+2;£3;+£6.

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 (1. e. f(x)i(x-3)).

a) (x3~x2)—(x3—3x2)=2x2; ¥ x> -8x+6| x-3

6) (2x* -8x)—(2x" —6x)=-2x. x* -3’ x*+2x-2
2x> —8x+6
2x —6x
-2x+6
X' +2x-2=0; —2x+6

X1,2=—1i\j]+2. 0
OTrBerT: {3; —l+\/_3_;—1—\/§}.
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5. x' —10x% +35x% —50x+24=0
d=+1;+2; 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;
p(1)=0;
p(-1)#0;

9(2)=8-36+52-24=0, sHaumT
X —9x? +26x-24| x-2
¥ =2x? X —Tx+12
—7x* +26x
~7x* +14x
12x-24
12x—24
0

x*—7x+12=0 MOKHO y’Ke pelIaTh OGBLIYHBIM obpasom.
x=3
x=4

OTBerT: {1;2;3;4}.
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6. 2x° +7x —28x+12=0.
3mech yiKe Apyras uues.

Teopema 3. Ecnu pnsa ypasuenus f(x)=0,

-1 )
rae f(x)=ax"+ax"" +a,x"? +. . +a, u ay;a;ay;...a,€l.

n

f(ﬁ): 0 (r.e. £ _ KOPeHb — pallfoHaJbHOe YHCIIO,
g

rae geN,a peZ u (p;g)=1, 9ro o3HauaeT, YTO YUCIA
P ¥ £ B3aUMHO NPOCTHI, T.e. He UMEIOT OOIIUX
nenuTesell, KpoMe eJUHHUIBI), TO a,'g U a,'p.

Torxa B ypaBHeHHH 2x° +7x° —28x+12=0

IJIST P — BO3MOJKHBI 3HaueHusa +1;+2;+3;+4;+6;+12,
IJIsT £ — BO3MOYKHLI 3HaueHuda 1; 2,

TOrga KOPHAMMN MOTIYT OBITH UHcja

il;i2;i3;i4;i6;i12;i% U T. I.
ITon6opom MoOkHO yOemuTCs, UTO f’(é)zo.

3HauuT f(x)f(x —%) .

Paspgenum.

2x3+7x2—28x+12’ x——;—

2x° - x° 2x? +8x—24
8x? —28x
8x2 —4x
—24x+12

—24x+12
0

x=-6

Buauur 2x° +8x—24=0, T.e. x> +4x—12=0; { )
x:

1
OrgerT: {—6 5 2}.
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g 1H9x427x°427%°  60x°+293x°~44x—45

- =10-17x.
9x%+6x+1 5+16x+3x>

PasmoxyM HAa MHOMKHUTEIN YKMCIUTE]Ib W 3HaMeHaTelb
IpoOH, MOJKET BIIOCJEACTBUM 3TO MOMOXKET COKPATHUTh 9TH
OpodoM UM YIK B KpallHeM ciydyae, OUeHb BaKHO MIJISA
HaXOoMKJeHUs o0Ilero aHaMeHarTess.

a) 1+9x+27x +27x° = (1+3x);
6) 9x> +6x+1=(3x+1);
B) 3x* +16x+5=0;

e RT3 sx7 | T

3 37 | x=_DL

X2

3x? +16x+5=3(x+5)(x+%)=(x+5)(3x+l);

1
p): {773,
x#-5
WurepecHo, menurcs au 60x> +293x? — 44x — 45 Ha (x + 5) ?

IIpoBepsars f (—5) — moiro, momnpodyem «B J006».
60x” +293x> —44x—45 | x+5
60x> +300x° 60x* —7x -9

—7x* —44x
—7x?-35x
-9x-45
—9x-45
0
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Temeps aHAJIOTMYHO IOMPOOYyeM Pa3meluTh B JI00.
60x> —7x—9 ma 3x+1

60x> —7x-9 | 3x+1

60x* +20x 20x-9
27x-9
27x-9
0
SHauyuT ecau Obl AOTALANIMChH Pa3feUTh PaHbIe, TO MOX-
HO OBLIO PasgesuTh cpasy Ha 3x> +16x+5:
60x>+293x% - 44x - 45

=20x-9.
3x%+16x+5

YpaBHeHue npuobperaer BUI:

(1+3x)°  (20x-9)(3x+1)(x+5)
(1+3x)? (3x+1)(x+5)
3x+1-(20x-9)=10-17x; 10=10— ucruxa,

=10-17x, Torma

T. e. peurerue Vxe D(V).

1
X#—=

OrBerT: Jw0boe 3 ecThb pellleHUe.
x#=5
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Pemreane ypaBHeHHMH BBICHINX CTEIE€HE.
Bo3BpaTHble ypaBHEHHUSA

Oupenenxenne 10. BosppaTHLIM ypaBHEHHNEM HAa3bIBAIOT ypaB-
HeHue BUJA:

2n+1
xn

2n n+l n 3 n-1 2n+l _
a, +ax" +..+ax" +Aa,x" +Ma, X" +..+a,A7" =0,

eCJIN CTelleHb YPaBHEHHA HeYeTHad;

2n-1

2n n+l n n-1 2 n—-2 n_
ax” +ax" +.+a, X" +ax"+da, x" +Aa, X" +. +aA" =0,

eciu cTelleHb ypaBHeHHA dyeTHasdA (A — HEKOTOpoe UMCJO).
Ipumep 1. 2x° +3x* —2x> —6x> +81x+486=0.

3pecs A=3. lelicTBUTEIbHO, YPABHEHNE MOXKHO IDEACTABUTH
BBuge: 2-x +3-x'-2-x¥-2-3"-x*+3.3° .x+2.3° =0,

YTO COOTBETCTBYET OIpPeNeIeHHI0 BO3BPATHOI'O YpPaBHEHUS
HEUYEeTHOM CTeleHMU.

Hpumep 2. 2x° +3x° —2x* +45x° +4x* +12x—-16=0.
Tar kax 2x° +3x° —2x* +45x° —2(=2)' ¥ +3(2) x+2(=2)’ =0,

TO 9TO TOXKEe BO3BpATHOE YpaBHEHUe YeTHOH CTeneHu, rue A =-2.

Teopema 1. BosBpaTHoe ypaBHeHIe HEUETHOW CTeIleHH Bcerga
nMeeT KOpPeHb .

Hns ypaBHeHus ua npuMepa 1 — x=-3 — KOpeHb.
HeficTBUTENBHO:

2-(-3)° +3-(3)" =2-(-3)’ =6-(-3)" +81-(-3) + 486 =0

Teopema 2. BosspaTHoe ypaBHeHHe UETHO! cTeleHU 21
MOXKeT ObITh CBEleHO K YDABHEHUIO CTeNleHM n U K n ypaBHe-

" A
HUAM BTODPOM CTelleH! IPH IIOMOIIH IIOACTAHOBKHU Yy =X+—.
X

Insa ypaBHeHUs B mpuMepe 2,
2x% +3x° = 2x* +45x° +4x* +12x-16=0 , IPUMEHUM HOICTaHOB-
Ky t=x—z, rome A=-2

Hns 9'1‘01*3 pasgesuM obe YacTH ypaBHEHHSA HA X .
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Honyuum 2x3+3x2—2x+45+i+£——1—§-:0.
X X7 x

Crpynnupyem: Z(x3 —%)+3(x2 +—%—)-—2(x——2—)+45 =0.
g X

X X

2 2 4 4
Tak kak t=x—=, To t2:x2—2x—+—7=x2 +—-4,
X X X X

4
Torma x° +—z=t2 +4;
X

1‘3=x3—3x22+3x%—%:(x3——85-)~6(x—2)
X

X X X
TOTIA x* —x—83=t3 + 61 .
Buaumt 2(£ +61)+3(7 +4) - 20 +45=0; 202 +3 +106 +57=0;
ay=2;,a,=3;a,=10; a; =57
Myers f(t)=20 +3t> +10t+57, d =+1;+3;4+19;457
F(=3)=2(=27)+3(=3)° +10(=3)+57 =0;
f(=3)=0, sraunr f(1)i(r+3)

2t3+3r2+10r+57]1+3

267 + 617 207 =3t +19
-3£2 +10¢ D<0
37 - 9¢

19¢ +57
190+57
0

2
HUrakr, ToNbpKO ¢ =-3 ABIAETCA KOPHEM, 3HAUYUT X —— =—3

X
—3+:17
X =
2
i

2

x> +3x-2=0;
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Onpepenenue 11.

VpaBmenue Buga ayx" +ax"" +a,x"* +..+a, =0 maswBaerca
CUMMETPUYHBIM, €CJIHA ero KoappUIineHThl, OGUHAKOBO yIa-
JIeHHBIEe OT Hayajia U OT KOHIlA, PAaBHBI MeXKIY COOOIi.

(9T0 yacTHBIN cay4Yal BO3BpaTHOrO ypaBHeHuUsA npu A=1.)

Hpaxmurxym 12

1. 6x* +35x° +62x” +35x+6=0.
O4yeBHUAHO, UTO 9TO CUMMeTPUYHOe ypaBHeHue (A=1).
Tak Kak x=0— He ABJIAeTCsI KOPHEM JTOTO YpaBHeHHd,
pasgenuM ofe YacTH ypaBHEHHA Ha x .
(9To omuH U3 MeTOp,'IOB pellleHrs BO3BPaTHLIX ypaBHE-
Huii. B obumiem Buje, 1A ypaBHEHWS CTeIeHH 2n, pas-
oeauM obe yacTu ypaBHeHHs Ha x”.)
6x*  35x  62x° 35x

e
X2 XZ Xz .X2 X ps

6

2205 6x?r3sx624 221 8 0.
v X

T'pyunupysa, moayuum: 6()c2 +—17)+35(x+ 1)+ 62=0.
X

X

1
IonoKuM =X +—. t2:x2+2-x~l+l2; t2=x2+——17+2.
X X X X
1
Bmaunr x’+—5 =1 -2.
X
IToncraBissa, UMeeM: 6((2 - 2) +35t+62=0;
10
—35+,f1225-1200 —35+5 3
61> +35t+50=0; £, = = ; 5 3
’ 12 12 f=2
2
1 0
a) x+—=—%; 3x2+10x+3=0;
X
—5i,/25——9 -5+4 1
X2 = = ;o xq=-3;x%=—7.
3 3 3
=5+,/25-16 -5%3
6)x+l=—%; 207 +5x+2=0; x,= 7 ==
X
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IIpumeuvanue. Eciu B cUMMETPUYHOM ypaBHEHUU

1
X =a— KOpPeHb, TO X=— — TOXe KOPEeHb YpaBHEHHA.
a

OrBerT: {—3;—2;—-1—;—1}.
2 3

2. 3x* -7x* -7x+3=0.

HaHnHoe ypaBHeHUEe TaKiKe SBJIAETCA CUMMETPHYHBIM
ypaBHeHUMeM. 3meck Hambojiee YIaduHBIM peIleHNeM
ABJIAETCS TPYNNUPOBKA C PA3JIOKEHHEM HA MHOMKUTEJH.

(Bx3 +3)—(7x2 +7x)=0;
3()c+1)(x2 —x+l)—7x(x+l)=0;
(x+1)(3x2 -—3x+3—7x)=0; (x+1)(3x2 —-10x+3)=0;

x=-1
x=-1
.x+1=0 . . 2 9 . x___l
3x2 —10x+3=0" x1,2=5_“35_ =5§4’ 3
x=3

OrBerT: {_1;%;3}.

3. X +2x +3x3 +3x2+2x+1=0.
ITO cMMMeTpUYHOe ypaBHEeHUe HedeTHOU cremenu. Eciau

BHUMATEJIbHO IPUCMOTPETHCS, TO MOMKHO 3aMETUTh, UTO
x=-1— ecTb KODeHL ypaBHEHUS, T. €. JJId
p(x)=x"+2x"+3x° +3x* +2x+1 @(-1)=0.
HeticTBUTENBHO,

p(~1)=(=1)" +2(=1)" +3(=1)’ +3(=1)" +2(-1)+1=0.
Buaunt @(x) — MOXKHO PasIOKUTh Ha MHOMKUTEIH,
OIHHUM U3 KOTOPhIX Gyzer (x+1), T. e. ¢(x)i(x+1)

(i cMMBOJI KpPaTHOCTH).
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Paspenum. 4
4 2xt 4327 4307 4 2x 41 | x+1

x5'+ x* 2t +x+1
x*+3x°
x4 X
2x° +3x7
2x° +2x7
X +2x
X+ x
x+1
+1

0

Ilonyuuiock Taxkke CUMMeTPHUYHOE YpaBHEHME, HO yiKe
YEeTHOU CTelleHH.

e 2 +x+1=0 (:xz);

1 1 1
PAxt2+i+L=0; (x2+—2)+(x+—)+2—_-0.
X X X X
I 1 2 2 1 1,
YCTh t:x—i-—; 1" =x +2.x._+__2_’
X X X

W= =25 P-241+2=0; 1(t+1)=0.
=

x X

t=0 x+l=0 x~+1=0;xe@
t=-1° 1 ’ 2 Y :
x+—=-1 x“+x+1=0;, D<0
X

OrBer: x=-1.

IIpumeuanne. Becsakoe cuMMeTpUuHOe ypaBHEHHE HeYeT-
HOU cTeleHH mMeeT KopeHb x =-—1 (Teopema 1), u, mpu
JleJICHUM BTOTO ypaBHeHUA Ha (x+1), IOIydInTCA CHMMeT-
pUYHOE ypaBHEHME YeTHOIl CTelleHH.
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4. x*+5x° +4x> =5x+1=0.
B mamnom ypaBHeHUH Bce KO3((MUIIMEHTHEI PAaBHO OTCTOS-
(e OT Hayasa ¥ KOHIA PABHBI, HO, VBbI, TOJIBKO IO abco-
JIOTHON BeJIMYUHE.
IIpumeuanue. Eciu ypaBHeHMe UMeeT BUT
aox" +a,x3 +a2x2 +ax+a,x=0, rae a =-a; a,=a,, TO OHO
Ha3bIBAETCA KOCO-CUMMETPHUYHBLIM, HO pPeniaeTcs HOUTH
TaK Ke KaK U CUMMeTPHUYHOe.

Kak ono perraercst mocMOTpUM Ha IpuMepe:
2
x5t 4’ - Sx1=0 (2x7);

1 1
x* +5x+4—i+iq:0; (x2+—2)+5(x——)+4=0.
X X~ X X
31ech TOJOMKUM:
2,

1 2 1 1
X——=t,T0rHa x" —2-x-—+—=1";
X X x"

2 1 1
x'+—2—2=t2 n x2+—2—=t2+2.
X X
ToxcTaBUM ¥ MOJTYUHM:

(t2+2)+5t+4=0; ?+5t+6=0.

1 =—1+42;
{t:—z x——=-2 [y212x-1=0 M2 ‘/—
11

X
> > ; -3+/13
=-3 ! ¥ +3x-1=0" xy ==,

2 2

OrBerT: {—M\/E;—%—\/E; —1—\/5; ~]+\/§}.
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Tpenupoeounas paboma 9

Pemure ypaBuenus:

1.

o b ow b

10.

11.

12.

13.
14.
15.
16.

17.

x*+x =10x? +x+1=0.
5x° +4x* +3x° +3x% +4x+5=0.
2x° =3x* +5x° —5x% +3x-2=0,
5x* —12x* +14x% —12x+5=0.
x*+3x* —6x* =3x+1=0.
6x> +3x+1+ 2x242rx—5 =

2x°+x

1-9x 3x-1 2x
+ =

¥242x-3  x-1

43

9x2-42x-15 _ (4x+1)’

4x7-21x+5  16x°-1

2

(2x+8)" (13x—-39) =26(4x* - 64)(x-3).

1 1

1

P2x (x-1) 127

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

x+2 _
2x%43x=2 3x*-x-2

x-l )(6x2+x—2):0.

xt e’ —11x% —=5x+30=0.

¥ —2x - 8x? +13x-10=0, xeZ.

¥ +7x P +4x-12=0.

12x" +52x° —43x* = 13x+10=0.

£4+9x°+27x+27  196-173x
Frx—6 Sy l4v+8
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Pewenue mpenupo6ounoi pabomot 9

Lox*+x*—10x* +x+1=0. (:xz)

2rx-10+14+L-0; (x2+%)+(x+l)—10=0.

X xz X X

| R 11 1
IIycTs t=x+;_ F=x"42x—+—; X2 +—=12-2;

x  x x2

(12-2)+t—10=0; 2 41-12=0;

1 —
f=—4 TP [P iaxe1=0 2
t=3 ’ x+l:3 x2_3x+1=0’ ~.X34=3i\/§.
X ’ 2
OTrBerT: {-2—\/_;—2+\/§;#; 3+;/§}.

2. 55° +4x* +3x° +3x7 +4x+5=0.
Oycrs ¢(x)=5x" +4x* +3x> +3x> +4x+5.
o(-1)=5(=1) +4(=1)* +3(=1)’ +3(=1)* +4(-1)+5=
=-5+4-34+43-4+5=0.

PaS,Z[e]II/IM YTOJIKOM:

5x° +4x* +3x° +3x% +4x+5 | x+1
5x° +5x* Sx* =X +4x* —x+5
—x*+3x°
—-xt- ¥
4x> +3x°
45 + 4x*
—x* +4x
-x* - x
S5x+5
5x+5

0



124 YpaBHEHUA BBICUIUX CTelleHel

5x —x} +4x? —x+5=0.

5x —x+4—l+—57=0; 5(x2 +L2)_(x+_)+4=0.
+

X X X X
1 2 2 I 1 2, 1 2
Iyers t=x+—; ' =x"+2-X-—+—; X +—==1"-2;
X X X X~
1i1[l+l20 1+11
2— — =0: 2 _ 4 _6=0" = = .
5([ 2) t+4=0; 5 —t-6=0; ha 10 T
6 x+l—6 2
lzg ‘ x5 5x°—6x+5=0; D<0.
t=—1 x+—1~=—l X +x+1=0; D<0

X
OrBeT: x=-1.

3. 2x° —3x* +5x° =5x* +3x-2=0.
Hyers ¢(x)=2x"-3x"+5x° 5" +3x-2.

Bmecr ¢(1)=2-3+5-5+3-2=0. Buauur @(x)i(x-1).
Brimonuum pmenenwue:

2x° =3x* +5x° —5x% +3x -2 | x—1
2x" - 2x* 2xt =X +4xt —x 42
—x* +5%°
-x' X
4x° —5x°
4x* —4x7
—x +3x
-x*+ x
2x—2
2x-=2
0
Torma 2x'—x*+4x*-x+2=0. (x2)
2% —x 44—+ 2 =0; 2(x3+%)—(x+l)+4=0
X X~ X X

1
Ilycth /=x+—, Torma x*+ Iﬁ =1?-2; 2(/2—2)—t+4:0;
X X~
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OrBeT: x=1.

IIpumegaunue. HcxogHoe ypasHeHre BO3BpaTHOe, He-
YyeTHOM CTeleHH, Tje x=-1, a x =—A — KODPeHb.

4. 5x* —12x° +14x2 —12x+5=0. (:xz)

sx? —12x+14- 243 —0; 5( +l)—12(x+ )+14 0;
x

X
| 2 1 2
Ilycts t=x+—, Torma x°" +—=t"-2;
X X~

6+,/36-20 6+4
S(7-2)-12e 414205 50 12 +4=0; f, = ="

5% —2x+5=0; D<0

x+—l =2
X . x2—2x+1—0; x=1
=

2
27|12
5 x 5
OrBer: x=1.

5. x'+3x —6x7 -3x+1=0. (sz)

X 43x-6-2 =0 (x3+—'2-)+3(x—l)—6=0.
X X

X

1
Ilycte t=x-——, =t"+2;
X

£ +2+43(-6=0; *+31-4=0;

1 - _ .
{t=—4 = [x2+4x—1:0 %2 =253
=1 "~

| 2 -0 _
x——=1 x —=x—-1=0 Xy =—-
X

OrBerT: {—2—«/_;—2+\/§;1——7\/§; 12/5}.
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2
6. 6x7 +3x+1+ 2353 ¢

2x°+x

Iycre 2x> +x=1.
2 —
3(2x2 +x)+1+(2—;—:¥=0

3z+1+$=0; 32 426 —5=0;

P CNEIERRET
- - b

1,2 3 3

2x" +x=1 2x* +x-1=0; x =-1; xZ:%
’

2
2x* +x=-13 | 6x? +3x+5=0; D<0.
OrBerT: {l;—l}.
2

1- -
7. 9x +3x 1 2x

X 42x=3  x-1  x+3°
Tak kak x° +2x—3=(x+3)(x-1).

1-9x 3x-1_ 2x _ L jx#E-3,
(x+3)(x—1)+ x—1 x+3 =0 D(Y). {xil ’
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=1gD(V)

-2.

Il

OrBeT: X

ox*—42x-15 _ (4x+1)’
4x°-21x+5  16x7-1 "

x=5

2 21+.,/441-80 +
8) 4 -20x+5=0; x,="— S 2D .
4

)
=
Il
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4x? —21x+5=4(x—5)(x—%)=(x—5)(4x—1)
6) 9x* —42x-15=0;

x=5
7,J49415 748 { .
- b

X, =
12 3 3

9x2—42x—15=9(x—5)(x+%)=3(x—5)(3x+1),

YpaBHeHHe IpUMET BUJ

Mr-5)(3xe1) _(4xe)’ - p (v): {

(x-5)(4x-1)  16x>-1"~

3(3x+1) x|
4x—1  4x-1’

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

9x+3=4x+1];
5x=-2; x=-0,4eD(V).

OrBeT: x=-04.

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)=9

x=3
x=—4.
x=12
Orser: {-4;3;12}.
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1 1 1
10. JEREPY T x#0
¥=2x (x-1) D(V):dx#2"
LI ! =L x#1
¥2=2x  xP=2x+1 12°

Iyers x> —2x={(, Torga ypaBHeHMe IPUMeT BUI.
1 1 1

t t+]=_13

12(0+1) =12t =1(t+1); 12041212t =0 +1; £ +1-12=0;
[=—4 |x*=2x=-4 |x’-2x+4=0; D<0

[123 ;{x2—2x=3 !i

OrBerT: {—1;3}.

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

11, (x+1)(x+2)(x+3)(x+4)=24.

s perieHus 9TOro ypaBHEHUSI CTPYNNHPYeM NEPBBIA U
YeTBEePTHI MHOMKHUTENIb W BTOPOM M TPETHUH MHOMUTEJh
¥ TepeMHOMKHUM HX.

(x+1)(x+4)(x+2)(x+3)=24;
(xz + 5)r+4)(x2 +5x+6) =24.

IlycTs x> +5x+4=¢, rorna
1(r+2)=24; > +2t-24=0;

{t:—6. [x2+5x+4=—6' {x2+5x+10=0; D<0

t=4"7 | x245x+4=4 x* +5x=0; x =05 x, =-5.

IIpumeuanue. YpaBHeHVe BUJA
(x+a)(x+a)(x+a)(x+a,)=p obpamiaerca B KBagpaTHOE
YPaBHeHUE, eClIN a, +a, =a; +a, , WIN a, +a; =a, + a, , UIn

OTrserT: {O;—S}.
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x+2 B x—1
T \2x%43x-2  3xP-x—

a) 2x*+3x-2=0;

1
- __ X =—
3+9+16 3+5. 5

X = —
1.2 4 4

2)(6x2+x—2)=0.

252 +3x—2=2(x——;—)(x+ 2) = (2x—1)(x+2);

x=1
2 1+/1+24 +
6) 3x" —x-2=0; xu:..;_‘”.

6 6’ xz_g;
2
3X2-x—2=3(X—l)(x+§)=(x—1)(3x+2);
B) 6x*+x-2=0;
1
_-lxivas 127 YT
X2 = 12 = 12 B 2,
=73
6x2+x—2=6(x——; (x+§)=(2x—l)(3x+2); D(V):
x+2 x—1 o
((2x_1)(x+2) - (3x+2)(x_1)](2x -1)(3x+2)=0;
1 1 3
(Zx—l_3x+2)(2x_1)(3x+2)_0

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

(x+3)(2x-1)(3x+2) —9
(2x-1)(3x+2)

x+3=0; x=—3€D(Y).

0;

OrBeT: x=-3.
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13, x* + x> —11x* =5x+30=0.
d=x1;£2;+3;£5+£6;x15+10;£30.
F(M)=0; f(-1)=0;
f(2)=16+8-44-10+30=0,

TOTIa
X -1x=5x+30 | x-2
x'-2x? X +3x% —5x—15
3x° —11x7
3%’ — 6x°
—5x* — 5x
—5x% +10x
-15x+30
~15x+30
0

¢(x)=x3 +3x% —5x—15;
p(-3)=-27+27+15-15=0;

¥ +3xr=5x-15 | x+3

X +3x7 x* =5
—-5x—-15
=Sx-15

0
x2-5=0; x=v5
r=

OrBerT: {—3;2;—\/§;\/_5-}.
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14. x° —2x* —8x* +13x-10=0. xeZ (maliTu Hesble KOPHHU)
a) F(1)20; f(-1)#0; f(2)=0.
Buaunr f(x)i(x-2).

¥ =233 —8x* +13x-10 | x-2
x* —2x* x* +2x* +2x% —4x+5
2x* - 2x?
2xt — 453
2% - 8x?
2x° —4x?
—4x% +13x
—4x? + 8x
5x-10
5x-10
0

0) g/)(x)=x4 +2x° +2x% —4x+5.
HposepsaTs ¢(1) u ¢(-1) yxe He HyKHO, TaK Kak
ecsu Obl 5TH 3HAYEHUA OBLIU KOPHAMU, TO f (])=O u
f(-1)=0, Ho aT0 He Tak. ¢(5)=0; @(-5)=0.
Jpyrux mesbix HejidTeJied uwmcJjaa 5 HeT.
3HAYUT, TOJIBKO X =2 — LeJbli KOPeHb YPaBHEHUA
f(x)=0, Apyrux mensix KopHei Her.

OrBeT: x=2.

IIpumeganue. MoxxHO mpoie.

Tak xak x* +2x° +2x? —dx+5=x" +2x + x> +x* —4x+5=

2 2 "
= (x2 + x) +(x=2)"+1>0 Vx, To x=2 eJUHCTBEHHBIH
KOpeHb YpPaBHEHUH.
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15. ¥’ +7x% +4x-12=0.
d=+1;£2;+3;+4;+6;+£12;
a) p(1)=1+7+4-12=0.

X+ 7% +4x-12 x—1
’_‘_:_f____ x> +8x+12
8x% +4x
8x> —8x
12x-12
12x-12
0
6) x> +8x+12=0;
x=-6
L=-2

Orser: {-6;-2;1}.

16. 12x* +52x% —43x* =13x+10=0
Tomxa paiMOHAJIBHBIMK KOPDHAMM YPaBHEHHA MOTI'YT 61:ITI>

yycjia BUja L , Tme p— pmenutenb uucia 10,
g

a g — pgenuresb ymcya 12 .

f(1)=#9
J(=1)=
fe%%+g~ﬁ—5 10=0

BHAYUT f(x)f(x —l) .

2
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Beimonmuum genenue.
1

12x* +52x° —43x2 —13x +10 x-
12x* — 6x° 12%° +58x% —=14x-20
58x° —43x?
58x> —29x?
~14x* —13x
~14x* + Tx
—~20x+10
~20x+10
0

p(x)=12x" + 58x* —14x-20;

1 1 1 1 (L
<(/)(—5)=—12-§+29-§+14~-2——20=0, T. €. ¢(x).(x+2).

Brinmonnum genenue.

125> + 58x% —14x — 20 x+%

12x° + 6x° 12x% +52x — 40
52x% —14x
52x% +26x
—-40x-20
—40x-20
0
Urax, 12x> +52x-40=0; 3x>+13x-10=0;
— x=-5
. =~l3i- 169+]20=—13i-17.
1.2 6 6 ’ x:-z—
3
OrBerT {—5,——1—;—1—;2}.
2 23
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£+9x2427x+27  196-173x
x’+x-6 5x%—14x+8

a) x° +x—6=(x+3)(x—2) ;

6) Sx*-14x+8=0;

17.

Yo = 7+/49-40 __E B
1,2 5 5 ’
x=2

4§
X=—
5

5x2 —l4x+8=5(x——2)(x—%)=(x—2)(5x-4),

YpaBHeHUe NMPUMET BUX:

x#-3

(x+3)° 196-173x .
G- Gy F P Hi
X #—
5

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

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

x=0;

(x* +6x+9)(5x—4)+196 - 173x - 5x* + 14x” ~8x=0;;

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

x? —4x+4=0;

x=2¢D(V).

OrBeT: xeO (pelleHUsA HeET).
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Eime HeCKOJMbKO CIIOCOOOB penieHusl ypaBHEHHH

2
1 1 13
Y Y
x+1 (x+2) 36
Brerutem u3 obenx uyacTeil ypaBHEHUsT YIBOEHHOE

1 1
IIpou3BeeHe ) u ‘;‘2‘ (}IJIH BBIZEJIEeHUA IIOJTHOIO

KBajpaTa B JIEBOM YacTH yYpaBHEHUS).

Hraxk,

x+] (x+2)2 367 (x+1)(x+2)
1Y 2 1 13 2

(m) _(x+l)(x+2)+(x+2)2 T3 (rr)(xr2)

B
x+1 x+2) 36 (x+1)(x+2)’ (x+1)(x+2) 36 (x+1)(x+2) "

1 1
Ilyete ———=a; azzi—Za; 36a° +72a—13=0;
(x+1)(x+2) 36
a=1
. _ -36+,/1296+468  -36+,/1764  -36+42 6
b2 36 a 36 I L
1 1 6
a) ————=—;

(x+l)(x+2) 6’

X 43x+2=6; x*+3x—4=0; [x—

1 13

) e

6=—13x>-39x-26;

13x> +39x+32=0;
D<0.

Orser: {-4;1}.
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x#0

2. 22 - ;2 +xT—x. D(V): qx=2.
x"-2x x‘—x

x#1

Jia pelleHus 9TOTO YpaBHEHHUSA NPEACTABUM APOOh
B BUJe ajredpanyecKoil CyMMBI JBYX APYTrux IpoGeil.

! ____l__l(__L_l).
¥-2x  x(x=2) 2\x-2 x)’
1 1 1 1

x’—x - x(x——l) - x——l——;

b

TOTZIa

x=2 x x-l

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

CrpynnupyeM ¥ NmepeMHOMKUM II€PBBLIA M YeTBEepPTHIi
MHOMKUTENb, 3aTeEM BTOPOH U TpeTUH MHOMKHUTENb (aHAJO-
THUYHBINA IIpueM ObLJI ViKe IOoKasaH).

(x2 —ZJc)(x2 —2x+1)=l2 .
Ilonosxxum x*—2x=a.
YpaBHenue npuobpereT BUJ,
a(a+1)= 12;

a+a-12=0;

a=-4 x> 2x=-4 ¥ -2x+4=0 x=3
S ; » D<0; .
a=3 x" =2x=3 x2=2x-3=0 x=-1

Orser: {-1;3}.
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27
—3.

3. (x+l)3+23(x+1)+l:%(x+1)2+ D(V): x=0.
X X

IIpsimoit IyTh BO3BeEeHUS B CTEIEeHDb M IIPUBEIEHUS K 00IIe-
My 3HAMEHATeJIO TeXHUUYEeCKU OueHb cJIoKeH. [leperHecem
cjlaraeMble IIPABOM YACTH B JIEBYIO CTOPOHY M CIrPYIIIIHPYEM
ciaraeMble B IOpsifiKe YObIBaHWS CTelleHed IIpu (x+ 1) .

39 2 27 27
Hoxyunm (x+1) —;(x+l) +—x—2~(x+1)——x7+1=0;
yuauTeIBad, uT0 @ —3a’b+3ab’ —b’ =(a—-b)’, monyuum

3\ 3
(x+1~—) +1=0, 3gauur x+1-—=-1,
X X

x=-3
Torga x*>+2x-3=0; L_]

Orser: {-3;1}.

8. .4 2
XT+x"T=2x"+6 2
4. TS 0 1k - 34
X +2x°+3
HepeMHO.)KaTb M 3aTeM pacKJaabIBaTh Ha MHOJ‘RHTéJIPI
OUYeHb HAKJANHO, MONMPOOyeM BBIJEJHUTH IIEJYI0O YACTh B

JeBoil npodbu ypaBHeHHA. g 9TOro momeium yrojxKoM.

B xt =242 +6 222 +3

x4+ 2x8 +3x7 xt—2x? 42

—2x8 —2x* —2x?

—2x% —4x* —6x?

2xt +4x* +6
25t +4x* +6
0
IloBesno, uto pasgenusock Halengo. Arak,
2
=4
X =22 +2=11x"-34; x*—13x>+36=0; "2 )
x°=9

Ormer: {-3;-2;2;3}.
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_ x#2
5. 3(" 3) 168(x+3) ~4652=0.  D(y): .
x+2 2 -4 x# -2
Ilycrs x2#9 R ,
-9
TOoTZa pasfesuM obe UacTH ypaBHEHHS HA iz_ e

x-3\? x+3\" x*-4 x*-9 x4
3(-;5) —9 (x——Z) x° —9_46x2—4‘x2—9=0;

(x 3)(x 2) (x+3)(x+2)_ _

o)) T O o)) 070

Ilycrs (x_ ( _2) , TOrna ypaBHeHHE IIPUMET BUJ
(x+3)(x+2)
30+ _46-0; 34 -46a+168=0;
a
1
o _2%529-504 2355 |a=97
1,2 — 3 - 3 ’ ’

a=6

(x-3)(x-2) 1.
D )

3(x2—5x+6)=28(x2+5x+6); 25%% +155x +150=0;

S5x2+31x+30=0;
_ 31:961-600  31+19  [x=-5 .
Xjp = 10 BT LC=—1,2€D(V)’
(x—})(x—2)_ .
% o))~
x2—5x+6=6(x2+5x+6);

X =
5x2+35x+30=0; X +7x+6=0; L

ITpoBepum, uTo GymeT ecu:

a) x=3; 0+168-6°-0=0 — JOXBb, T.€. X=3 He ABJsSETCA
KOpHEM.
6) x=-3; 3-6°+0-0=0 — JOXKBb, T.e. x=-3 He ABJIAETCA
KODHEM.

Orser: {-5;-1,2;-1; -6} .
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6. (x+3)" +(x+5)" =16.

Hnsa pellleHUs NIPUMepPOB TAKOI'0O THIA PACCMOTPHUM

6unoMm HrroTona:

(a+b) =A4,a" + 4a"'b+ 4,a"7D* +--- 4,a"*b* +---4 b,

rae Ay A Ays Ay A A, — K03bDULIIMEHTH IPU a B n-#

CTelleHH, KOTOphlIe BBIUYMCIAIOTCS 110 IPpaBUIy.
n(n—l)(n—Z)-...-]

n!

4 = (n—k)(n—k=1)-...-32-1-k-(k=1)(k=2)-...-3-2:1

3mecs n— crenedb OuHOMa, a k oOo3Hauaer (k+1) -0€e

ciaraemoe pasnoxenus (k<n).

Ho moxxHO mHaue.

 (nk)tRY”

CocraBuM TabauIy Koa@PUIMEHTOB DPAa3JIOMKeHU

B 3aBHCHMOCTH OT CTeIIeHMN:

Crenenn | KoodduimenTts: (B n-it crenenu (n+1)— ciaraemsix)
(a+b) |1 2°
(a+b) |1 |1 2!
(a+b)’ |1 |2 |1 2?
(a+b) |1 |8 [38 |1 2}
(a+b)' |1 |4 |6 | 4 |1 2!
(a+b) |1 |5 | 10| 10 |5 |1 2°
(a+b)° |1 |6 |15 26
(a+b) |1 1 2’
(a+b) |1 56 8 2
(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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Tabauna ao60onbITHAS:
A) Bropoii cTosber; — cTelledb ABYyUYJIeHA IIO0 BO3PACTAHUIO.
B) Bropas aguaroHanb — cremeHb ABYUJEHA.

B) s Toro, urobrl HANTH KOIDPUIIUEHT B TPETHEM
cjlaraeMoM CeAbMO CTeIeHU ABYYJIeHA, HeOGXOIUMO
CJIOXKUTH KO3h(PUIMEeHTH IPU BTOPOM M TpPeTheM cjiarae-
MBbIX II€CTOH cTemeH! AByYJeHa. VM Tak MOYKHO MOJYYHUTH
K093hPUIIEeHTH IpU JAI060M claraeMoM n-M cTelneHU
pasJIoYKeHus.

, e

I') Ouenp uHTEpPECHO, YTO CyMMa BceX KOd(pPUIIMEeHTOB B
pasIoXKeHun JI000il CTelleHM paBHA 3TOH Ke CTelleHH
qucaa OBYX, T. €. Ay +A4 +A4,+-+4,=2" u T &

Terept MOXKHO 3aHATHLCA COOCTBEHHO peIllEeHMEM CAMOTO
ypaBHEHUA
4 4
(x+3)" +(x+5) =16.
+3 4+ x+5
ITomoxum t=(—x——)-2~(£-—l=x+4 .

Torma x=¢t-4.

Us ypasrerus (f- 1)4 +(t+ 1)4 =16, yunThIBas pacupejesieHue

K03 OUIIUEeHTOB, IIOJYUUM: (uepemoBanue
. ; , R 3HAKOB)
(t+1)" = ' +4 + 67 +4r +1

(t—l)4: =4 v 617 — 4 +1

(t+1) +(t-1)" = 26 +0+122 40+ 2.

Buauur 20 +1212+2=16;
6’ -7=0;

?==7 [r=1 _ [x+4=1  [x=-3
=1 " |i=-1" |x+d4=-1" |x=-5

Orser: {-5-3}.
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7. (x=1) +(x+3)" =242(x+1) .

-1 3
xoet =x+1, Torga x=r-1.

ITosoxum ¢ =

Honyunm (- 2)5 +(r+ 2)5 =242t ,

TaK KakK
(t+2) = £ 456424107 22 4102 2% 4 5-2% 4 2°

+
(1-2) = F=54"-2410 -2 —102 - 2* 4 51.2* - 2°

(t+2) +(1-2) = 28 +042-10-222 +0+2-5-2"¢ +0.

Urax 2¢° +807° +160r =242t .
a) t=0;
6) 1' +40> —41=0;

tz-_—l . t:l
P=-41 |t=-1
=0 x+1=0 x=-1

3uayur |r=1 ; x+1=1 ; x=0
t=-1 x+1=-1 x=-2

OrBerT: {—2;—];0} .

Crpynnupyem:

3 3 1 1 4 4

St ——|+t|—+—|+|—+—=]=0;

x x5 x-1  x—4 x-2 x-3
X—5+x 2x-5 4(2x-5) .

3 0m) T o) T o)) -
(05=5) ¥ oty ) O

32=5x  x*=5x+4  x*-5x+6

a) 2x-5=0; x=2,5;
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6) mycTh ¥ —5x=t , TOrga

t#0
1
§+___+_4_=0; t#-4;
t t+4 146
t#-6

3(¢+4)(1+6)+1(1+6)+41(1+4)
1(r+4)(1+6) B

0;

3(t2+10t+24)+t2 +61+412 +161=0;

82 +520+472=0; 2> +13t+18=0;

_—13£/169-144  -1345

c b2 4 T4




Eume HecKoJNBKO CIIOCOOOB pellleHUs YPaBHeHUN

xtax’ - P -16x-12 | x+1
x*+ X7 x* +3x% —4x-12
3%’ — x?
3% +3x?
- 4x* —16x
—4x% — 4x
-12x-12
-12x-12
0

6) p(x)=x"+3x"—4x-12; ¢(2)=8+12-8-12=0

2 +3x% - 4x-12 x—2

x> —2x? x2+5x+6
5x% — 4x
5x2 —10x
6x-12
6x-12
0
B) X2 +5x4+6=0; |*7 2.
x=-3

Orser: {-1;-2;-3;2}.

X42x-2 X +x+3

C+2x-3  xXxt2”

Bocmoab3oBaThCcsAa CBOMCTBOM IPOIIOPIIUE MOXKHO, HO
ITOBOJIbHO HempocTo. llombiTaeMcs BBIJENHUTH IIEJIVIO UacTh

B JIeBOHM M IIpaBOH YaCTSAX ypaBHEHUA.

X 42x=2 (x3+2x—3)+1
= 3 = 3 = 1 + 3
x +2x-3 x +2x-3 x +2x-3

10.

(steBasi yacTs);
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VpaBHeHUS BBICHIUX cTeleHe:

11.

3
X +x+3 (x +x+2)+l 1
=5 === =l+— (mpaBasi 4acTh).
X +x+2 X 4+x+2 X +x+2

3 = 31 i X +x+2=x+2x-3; x=5.
X +2x-3  XxX+x4+2

HOycrs f(x)=x"+2x-3; f(5)=125+10-3=0;
f(x)=x+x+2; f(5)=125+5+2#0. Buauur 5eD(V).

OrBeT: x=5.

I

Torpma

2x* —10x> +15x2 = 7x+1=0.
ITo ypaBHeHUe He SABJIAeTCA BO3BPATHBIM.

F()=0;5  f(-1)#0; f(-%);to; f(—é);to

3HAYUT paluoHaJIbHBIX KOopHell HeT. KoHeuHo, CyIecTByIOT
dopmynsr Kapaano-®eppapu, M0 KOTOPBIM MOXMHO PELIUTH
aioboe ypaBHeHue 3-if m 4-# cremenu, HO 3TO TpedyeT 3HAHUA
KOMILJIEKCHBIX uuces. IlonpobyeM mpuMeHHUTHL IpPyrue co-
obpakeHuUd.

MuorousieH 4-i1 cTelleHH C LeJbBIMUA KO3DOHUIIMEHTaMU MOYKHO
IIPeLCTAaBUTh B BUe IPOU3BENEeHUS ABYX KBaJPaTHBIX TPeX-
YJIeHOB.

2

apx* +ax’ +a,x* +ax+a, =(b0x2 + b,x+bz)(cox“ +clx+cz),

rae by by by cys ¢y €L

PaccmoTpum nanHOe ypaBHeHWHe:

a) Tak Kak a;, =2, To bycy =2 m, mubo by=1 u ¢, =2,
aubo by=2 u ¢y =1 (cayuam b, <0 u ¢, <0 moka
HCKJIIOUUM);

6) a, =1, Torga b,c, =1, 3gauuT b, =1 u ¢, =1
(ciygam b, <0 u ¢, <0 IOKaA MCKJIIOUHM),
rorga 2x* —10x’ +15x* = 7x+1 =(2x2 +b1x+1)(x2 +c,x+1) "
HO (2x7‘ +b|x+l)(x2 +c|x+1)=
=2x" + b7 +x7 + 2% +hex v o +2x7 +hx 1=
=2x" +(h +2c,)x3 +(3 +blcl)x2 +(¢ +b)x+1.



Enre HecKoNbKO croco60OB peleHusi YpaBHEeHUH I1h

IIBa MHOroujleHa paBHBI, €CIH Bce KOd(PPUIIMEeHTHI
[IPU COOTBETCTBYIOIIUX CTEMEHSAX PaBHBI.

b +2¢,=-10 5 .
3+be =15 'c'; -
c +b =-1 ara="

Ilo Teopeme obparHoOil Teopeme Buera, ara cucrema mo-
poskiaer ypaBHeHHWe m’ +Tm+12=0.

3HauyuT UiIK ¢, =—4 u b =-3 wmm ¢, =-3 u b =-4,

HO b +2¢,=-10, Torga ¢, =-3 u b =-4.

Brawmr 2x' —10x" +15x% = Tx+1=(2x" —dx+1)(x” =3x+1)=0.

2+\/§ .

2

2

2 —4x+1=0 |¥=

2
X =3x+1=0 x—3+\/§.
2

L3
L 2

Tak xak Goinblile yeThIpeX KOPHEH y [JaHHOI'O ypaBHEHUA
ObITH He MOJKET, TO CJAy4au C OTPHIIATEeIbHBIMU KO3(-
bunuenramu by, c¢,, b, ¥ ¢, paccMaTpuBaTh HET CMEICJIA.

{2+2ﬁ : 2-2 ; 34,5 : 3—2\/3}.

X =

OrBerT:
2 2

12. 12x° =52x° = 13x* +156x° —=13x* —=52x +12=0.
B JAaHHOM cJjiydyae 39TO BO3BPATHOE€ ypaBHEHHE. I/ISBeCTHO,
YTO BO3BpaTHOE YpaBHEHUE UETHOU CTEIIeHU MOXKHO C IIOMO-
b0 IIOACTAHOBKH t:x+l IIPUBECT K YPpaBHEHHIO B IBa
pa3a MEHbIIIEN CTeIleHH. ,[[xnﬁ 9TOTO0 ypaBHEHUE CTeIleHM 2n
IeJISIT Ha X B 1 -OM CTEeNeHU W T'PYNINUDPYIOT PaAaBHOOTCTOS-
e 4YJjIeHbl, IIOCJIe Yero MCIIOJB3YIOT 3aMeHYy t=x+; N

1 2

1
X2+—7=l-—2, X3+—3:f3—3l UT. IO.
X X
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YpaBHeHUA BBHICIHINX CTelleHei

3
IIpuMeHEUM 3TOT HpHeM K LaHHOMY YPaBHEHUIO. (:x )

13 52 12

12x° — 527 ~13x+156- =~ 4 5=
X

x

12(x +—3)—52(x +l) 13(x+ )+156 0.
X X

1
Iyers x+—=t¢.
X

12(;3 —3t)—52(t2 —2)—13z+156=0;

1263 - 5262 —49¢ + 260 =0;

0;

f(4)=0
1213 =524 =491 + 260 | -4
t3—48t2 12t2__4t_65
— 4% —49¢
—47 +16¢
—65¢+260
651 +260
0
12[2—4f_65___0; t17=2im=2i28;
- 12 12
(25 [y 1s
== Xt—=2 )
* 2 2x _5x+2=0
13. 1 13. 5 .
t=——; jx+—=——; |6x" +13x+6=0;
6 X o
t=4 x+_1-=4 x2—4x+1=0
- L X

OTrBerT: {2;% -= 2+J_ 2 - \/—}
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13. x* +4x° +18x? +28x-15=0.
PaccmoTpuM emie oguH METOZ,.
HOJIO?KI/IM x=t+a u noncTaBMM B YpaBHeHHeE:

(t+a)* +4(t+a) +18(t+a)’ +28(t+a)-15=0;

1 +4Pa+602a° +41d® +a' +48° +1217a+12ta* +4a” +18% +
+36ta +18a® + 281 +28a—15=0;

a1 +6(a? +2a+3) +4(a® +3a> +9a+ 7t +a* +
+4a® +18a* +28a-15=0.

WNnes meToza COCTOMT B TOM, YTOOBI IomobpaTh Taxkue
3HAUYeHUs lapaMeTpa d, IPU KOTOPHIX ypaBHEHHe CTAJIO
66 OMKBALPATHBLIM, T.e. KO3MPUITUEHTHI IIPU £ out
OKAa3a/J1iCh Obl PAaBHBIMHU HYJIIO.

a+1=0
T.e. 3 , ; a=-—1.
a +3a°+9a+7=0

?=-14¢(00) [1=+72
) =2

Buaunr ' +1212-28=0; {

x=2-
x=—\/5—1-

Orser: {——\/5——1;\/5—1}.

TOorHAa {
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CamocTodaTenbHbie
paboThbl

Camocmoamenvnan paboma 1

Bapuanr 1
Pemure ypaBHenus:
1. 3(x+3)—2(2x—1)+5(3x—1)=4.

4-3(3x+1) B 2(5-x) -1
2 3

3. 3,2(2x+5)-12(2-3x)=26.

2.

2
2,2(2)(_2,1) 4(2;—2,5,\')—1
- 4. 3 - 5 =1.

3(3x+4)-4(5x+6)
2(2x+1)-5(3x+28)

2x+3(4x-7)-4
2(2x+5)-3(5-2x)

=].

g 206-1)+3(4x-11) o
2(2x-5)-3(5-2x)

8. (5x+1)" (x—4)~(5x—4)’ (x—2)=28.

9. (13x+11)" —=(12x+7)* = (5x+9)* =19.

10. (x—2) —(x+2)(x* —2x+4)+(2-3x)(5-2x) =22
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Bapuant 2

Perrure YPaBHEHUA:

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

9. 4+3(3x—1)—1:2(5+x).
2 3

3. 3,2(2x-5)+1,4(3x +2) = -2,6.

2
1-4(2—5-+2,5X) _2,2(2x+2))
5 3

=1.

5(3x—2.8)-2(2x-1) _ |
4(5x—6)-3(3x—4)

4+3(4x+7)+2x
6. =1.
2(2x-5)+3(2x+5)

- 2(2x+5)+3(5+2x) _ 1
Co2(x+1)+3(4x+11) 27

8. (x+2)(5x+4) —(5x-1)"(x+4)=28.
9. (13x—-11)" =(5x-9)* —(12x-7)" =19.

10. (x—2)(x> +2x+4)—(x+2)" +(2+3x)(5+2x) =22.
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Camocmoamenvuas paboma 2

Bapuanr 1

Pemiure ypaBuenus:

x+3 3 3

TR e ST

y=1 1 L 3=
(y-4)(»r+2) (r-D(»+2) 2(y-1(y+2)

3 x2 (. 1 _x3—1
’ x2=2x+1 -1 x’-x ‘x2+x.

4 (6x+l 6x-1 ) X4l 1212

=0.

"x2-36 x+1  xPex

x2—6x~ x2+6x

1,5x*  3x-1 3x+1 _

5. 5 - =
9x“—1 3+9x 6x-2
4 -6
6- x+2+ + X 3 =0.
. x=2 2x-x
g 2xtl (A-2x  2x ) 2«
’ 2x-2 8x°+1  1+4x+4x° 8x+1

8. 8x-(2+x2)(2-x)=(¥? —2x)2 +4x° .
(2624 x+1)" =2(2x2 4 x+1) +1

x2

9. =0.

10T ( 2-—x+1)(x2 +x+l)—(x2+l)(x4—x2 +1)+(x2 +l)3 =1.
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Bapuant 2

Pemrure ypaBHeHU:

(X33 3
) x+]—(x—2)(x+])'

2 3+2y _ y+1 _ 1
T 2(y+)(y-2) (r+4(r-2) (+D(¥-2)°

3 1 x .x3+]_ x°
TUx%ex o x221) x=x2 xP42x+l

_ 2
4.(16x+1+6x),x+1+12 12

X’+6x  6x—x°

"x2-36 x-1 x*-x’

L5xr 1 -1
5. ,2x + +3x _ 3x -0
9x2—1 9x—3 6x+2

2x+2 | 1-dx+4x° 8x°—1 ) 8x-1’

7. 2x—1 ( 2x _4x2+2x]_ 2x

8. (x2 +2x)2 =45 —8x—(2+x2)(2—x2).
(25— x41) —2(2x2=x+1) 41

x2

=0.

10. (2 1) (2 +1)(x* =22 +1) + (o2 +3x+1)(x2 =3x+1) +8x> =1.
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Camocmoamenvnas paboma 3

Bapuanr 1

Peminre ypaBHeHUs:
1. 6x2—(343+2)x+43=0.

2x-1 5(3x—5)

2. = .
4x+1 8(6x+1)

Sx2—Tx+2 _ (4x—-5)2
4xl4x—5  16x2-25

4. (x+l)(x—2)3 —()c2 —4x+4)(x2 —x)+8=0 .

742x 3
X24+5x—6  x2+9x+18 x+3

1 x—4 3
52 + z
x+4 2x°—13x-45 20+13x+2x

2x-2  _ x-1
2x%—9x+10  4x*—4x-15

4x-1 4 \4x’-1 4
8. Zx +— x 10x =2.
2x°—x—10 x“—4) 4x-9 x=2

g, 213, 3 8 2 B
T : 2 ) ) -
x+5 \ 2x“+13x+20 x°-16 2x°-3x-20

6x°=17x=10  x’+2x°-9x-18
T ax’-12x-7  (x+3)(267-3x-14)

=5—-x.
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Bapuanr 2

Pemiure ypasuenus:
1. 6x° +(3 3 +2)x+\/§=0 .

2x+1_ 5(3x+5)
4x-1 8(6x-1)"

52+ 7x+2 _ (4x+5)
4x*-x-5  16x*-25 "

4. (x—l)(x+2)3—(x2+4x+4)(x2+x)+8=0.

1 3 2x-17
5. +— =— .
x=3 x*-9x+18 x“-5x-6
x+4 3 1
6. 5 + T = .
2x“+13x—45 20-13x+2x~ x—4
2x+2 x+1
7. 5 =— .
2x°+9x+10  4x°+4x-15
g 4 (4 __ 4+l \4x2+10x_2
Tx+2 -4 2x%+x-10) 4x+9
2x+13 3 8 24
9. x+4="" o V)
5-2x | 2x°—13x+20 x"—16 2x“+3x-20

6x°+17x—10  x—2x*>-9x+18
T 4x*+12x-7 (3—x)(2x2+3x—14)

=x+5.

j.
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Camocmosamenvuas paboma 4

Bapuantr 1 Bapuant 2
Pemiure ypaBHeHU: Pemure ypaBHeHUA:
1. [x+4/=2. 1. |x-4|=2.
2. [2x+1|=3-x. 2. |2x-1|=3+x.
3. [x* +2x-3|=x+3. 3. |x?—2x-3[=3-x.
4. |x—-3|=x2+2x—3. 4. |x+3|=x2—2x-—3.
5. =2, 5. A2,
2-x 2+x
6. [x+4l-1=3. 6. ||x—4]-1]=3.
7. lx+4l-2x+1]=2. 7. |x—4[+2x+1|=2..
g 4 . g =4 _
xX2+6x+8 x’-6x+8
xX+5 5-x
= =2 9, —————=2.
|x2+7x+10) |x2=7x+10|
2 2
10.,x—_%—)‘|+lx+2|=1. 10. |x—2|—ki‘ﬁ"—!=1.
3 x+3
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Camocmoamenvrnas paboma 5

Bapuant 1

Pemtnre ypaBHEeHUA:
2
1. (x2 +x) —8x?-8x+12=0.

2x—1 4x
+

2. =5.
X 2x—1
3. 7( l)+2(x 4+ )+9 0.
X x
4, 4 % .

9x?—9x+2  9x’—9x+8

5. x*—x ~x2—x+2=1'

¥ ox+l x?—x-2

6. (x*—3x+5) —10x2(x* —3x+5) +9x" =0.

7. X (x* -1)(x* -2)(x* =3)=24.

2x 3x 1
: s =—.
4x“+3x+8 4x°—-6x+8 6

9. (x-1) +— x-1)+27__( —1)+ 2
X

2
10. x* +

(x+2)
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BapuanTr 2

Pemure ypaBuenus:
2
1. (x2 —x) —8x* +8x+12=0

2x+1 4x
__.+._..__.._

2. =5
X 2x+1
2 1 1
3. 2|x +—|=T{x+=}+9=0
X X
4 LA S
T ox?+9x+2  9x%+9x+8
2 2, .
5. X+ X XT+x+2 -1

hx+l - rx-2
6. 9x* —10x2(x2 +3x+5)2 +(x2 +3x+5)4 =0

7. x*(4x* -1)(2x* —1)(4x? -3) =3

3x 2x 1
8. 35 + 5 [
4x"+6x+8 4x"-3x+8 6
27 9 2 3 27
9. 27—4x2(2x+])+§(2x+1) =(2x+1) ~o
10. ¥+ __5
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Camocmosamenvrnan paboma 6

Bapuasnr 1

Peniure ypaBHeHUs:

1. x* =23 —13x*> +14x+24=0.
2. 250 +5x° —7x* —9x% + x2 -36x-36=0.
3. 30x* -97x> +64x* +28x-16=0.

24 L

4. x* +——+-6(—x~—21)+4x+9=0 .
x=4  (x-4)

5. 12x% +52x° —13x* —156x° =13x* +52x+12=0.
6. x*—9x> +18x* +7x-3=0.
7. x*—4x> +18x* —28x-15=0.

81x*+135x%+1
g, Bxrlvil_ 55
27x7+3x

9. (x+2)" +(4-x)" =1056.

10. 22 =B 4o(x 1),
x“=3x x"-x
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BapuasT 2

Pemmure ypaBHEeHUA:

1. ¥t 42xd —13x? —14x+24=0.
2. 2x° =5 = 7x* +9x° + x? +36x-36=0.
3. 30x* +97x° +64x* —28x—-16=0.

2_
4. -2 +Ml+9-—4x=0.
x+4  (x+4)

5. 4x® —8x° —21x* +34x* +21x* —~8x-4=0.
6. x*+9x° +18x2 = 7x-3=0.
7. x* +4x* +18x* +28x-15=0.

81x*+135x%+1
———3—:1,1 .
21(9x +x)

9. (4+x)° —(x-2) =1056.

10,35 _ 5 ().
x“+3x  x“+x
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OTBeTHI K CaAaMOCTOATEJIHHBIM paboTam

Camocmoamenvnan paboma 1

Bapmuanr 1
1 119 1
Ll 2 -] 8 [ 4. 1| 5 lx#-ls
6. 7. 8. [o] 9. 10.
Bapuanr 2

1. 2. 11l 3. 4. .12 5, xﬂﬁ
6. 5] 7. (2 8. [0] 9. [-1] 10. [4]

Camocmoamenvrnan paboma 2

Bapuanr 1
x#16
_ _ b
L. [0;-5] 2. [0,4] 3. ¢ 4 x¢01 5. |55
X #

1
6. 7. 1%7 72 s 9. 10. [0]

x#1
Bapuanr 2
X #16 1
1. 2. 3. 4. ::) 5. |5
6. 7. ”%1 8. 9. [0,5 10. [0]
X#—
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CamocmoamenvHas paboma 3

Bapuanr 1
V3.1 17 :
L |y 2k 3 4. 5.
x#+2
6. 7. —2§;1 8. [1x=2,25 9. 10.
x#2,5
Bapuant 2
3o 17 .
L= 2ty 3Bl 4o 5[
x# 32
6. 7. 2%;—1 8. [x%-225 9. 10.
x#-2,5

Camocmoamenvrnan paboma 4

Bapuant 1
2 3-33 -3+33
L[6-2 2 |47 3 [302 4 |0 5. [1]
R : 2—ﬁ62+ﬂ6
6. [-80] 7. [37] 8 [ 9. [25-15] 10. /===
BapuanT 2

L 2 |24 s [0 4 PR s ]
. - . a0
6. 7. 8. 9.0,5;25 10. :
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Camocmoamenvrnas paboma 5

Bapuant 1
L 2. [051] 5 [E0d 4[] 56
6. |15 7. |-2;2 8. 10,25;8 9. |-3;1} 10. |-1;2

Bapuaur 2

1. [-2;-1;2;3] 2. [-1;05] 8. [0,5;2] 4 |1o| -

6. |-5;-1 7. [-1;1] 8. |-8;-0,25 9. |0,

Camocmoamenvnas pa6oma 6

Bapuaur 1

NESErPN=EEes R

%;%;2 4. |-2:1;2;3

5. —2;—%;—\/—2—+1;%;2;1+\/—2— 6. Si;/ﬁ;Zi\/g
2.2 1.1 ) .
7 [1-V22 41 81Tl 9 10.

Bapuanr 2

1. [-4;-2;1;3

4. |—3;—2;—1;2|

6. —Zi\/_j;_Siz\/ﬁ
3




KapToykn 3agaHni

TpeHUpPOBOUYHBIE KAPTOUYKH

Kapmouxa 1

SxP—6x+l
T 4x 4 5x+]
2. x> —6x+8-3x7=0.
3. x(x+1)(x+2)(x+3)=3
4 28x2+42x_18x2—33x—90
x+1 x—4
6
J R S
x“+2x-3 x“+2x-8
2 _
6. = 553 22x-8 '
8x“+22x-55

Kapmouxa 2
1. 2x+3
12-x—x"

2. (2x-1)" (5x-3) =(x-0,6)(16x* - 4).
2x°+3x-20 _ G6x+4
6x7+20x-16  36x>-16
4 6x>+17x-10 X =2x°-9x+18
. — +
4x°+12x-7 (3—x)(2x2+3x—14)

=+0,5=0.

3.

=x+5.

5. 10x* —29x +30x> = 29x+10=0.
6 (x—])zx _2

(xz—x+l)2 9
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Kapmoukxa 3

2x+3 3x+2
. 2 7=0.
6x“+5x-6  4-9x

xX-x  xXP-x+2 |

x2-x+1 - x2ex-2
3. 8x” -8x* +1=0.

©=9x2+27x-27  128x+365

4. . - =
x“+x-12 2x“+13x+20
36x* 5x=2) 11x=2  28x—x*
5. > - L - =5
5x“+13x—-6  x+3 x“=2x-5 2-5x
81x4+1335x2+l —7.7.
27x°+3x
Kapmouxa 4
1 (x+3) 4=
) X2 +6x+9

(2—x)(2x2—5x+3)_ 3x2+4x—7 3
¥=3x*—4x+12  3x%+13x+14

6 20
T X45x-6  x245x+6

X X 5

" XP-3x48  x°+2x48 24

5. x' +5x> +8x> +5x+1=0.

=]

. (Jc+1)4 +(x—4)4 =97.
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Kaprouku 3amanuit

Kapmouka 5

3x°-5x-8 3

T 2x*-5x-3 2

2.( x-2 xt )(6x2—x—2):0.

2x°3x—2  3xi4x-2

3. (x+1)(x+3)(x+5)(x+7)+15=0.

4. % 48

X*—3x+2 X’ +3x-4

(x2 —-x+l)2 49

2x°-3x-4
——— =4
2x°=3x+1

6. 9x—6x> —

Kapmoukxa 6

2
1. 2xf+7x+6=(3xj—2) _
3x"+4x-4  9x"-4

4x*4+2x43 2% +x=2

2% +x+l  6x243x-1

3. 0,24(x2 +1)2 +x(x2 —l)=0 .

5

21 -25( 6
+
4x+6 x+2

5. x' +(x+4) =32.

+ 2
25-x° 2x°=-T7x-15
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Kapmoukxa 7

1. (x+])(x2 + 2)+ (x+2)(x2 + 1) =2.

21

2- ——,—_
x“—=4x+10

—-x*+4x=6.

3 x+4 x-3 x+6
T2 dx—6 2-2x%  X-3x—x+3

4. (x=3) + 2L (x=3)+1=2(x=3) + 2.
X

X X

2 2
5. (2_ ﬁ9.\+1 ) +(2+ 1§x+2 ) _3
x“+6x+1 2x°+3x+1
4 11x+6
X = .
’ 6x+11

Kapmouxa 8

1. 7 ¥2+9 9 x*+81 _9
’ 3x oxr )

X 42x+2 _ ¥ +x-3

FH2x+3 X 4x=2

2x+0.8 x+4 x

xT=x=20 B ¥-3x—10  x43x—4 "

4, x*+x7-9x = 2x+2=0.

4.\:2(43x2+ Tlx— 602)

(.\62 +x—-14)3

6. x° ~|-1+(x——])6 :2(x3—x+]).
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Pewenue mpenupoeounoi xapmouxu 1

5x2—6x+1
= =1;
4x“+5x+1

x#-1
D(V): 4x* +5x+1%0 RS

A -0
5x> —6x+1=4x*+5x+1; x*—11x=0; [x lleD(Y).
Y=

Orser: {0;11}.

2. x*—6x+8-3x=0

Crpynnupyem.

(x3 +8)—(3x2 +6x)=0; (x+2)(x2 —2x+4)—3x(x+2)‘=0;
x=-2

(x+2)(¥ —2x+4-3x)=0; (x+2)(x*-5x+4)=0; | x=1
x=4

Orser: {-2;1;4}.

3. x(x+1)(x+2)(x+3) =3.
Crpynnupyem.

(x+1)(x+2)=x2+3x+2; x(x+3)=x2+3x.
Torgma ypaBHeHHe IPEACTABUM, KaK

(x2 + Z’uc)(x2 +3x+ 2) =3,

O6Gospauum x° +3x=t¢.

YpaBHenue nmpuMeT BUJI

t?+2t-3=0-
|:t=__3 {x2+3x=_3 {x2+3x+3=O;D<O

=1 x2+3x=1 x2+3x—-1=0 ’
-3+,/13
X2 = .
i 2
3413 -3+/13
OrBeT: 9§~ S TS .
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4.

28x°+42x _ 18x°-33x-90 D(V): e
1 4 ’ xz4
11£/121+24-30 +
18x2 ~33x-90=0;  x, = \/T:n\/s:u;
, 12 12
L1129 10
T e
11-29° 3’
X=—— =—=
12 =73

18x° —33x—90=l8(x—?)(x+%)=3(3x—10)(2x+3);

14x(2x+3) _ 3(3x-10)(2x+3) (2x+ 3)(14_); ~ 3(3::—10)] 0.

x+1 - x—4 ’ x+1 x—4

a) 2x+3=0 x=-15eD(V);
6) X 2005 14x(x-4)—(9x-30)(x+1)=0;

x+1  x-4

14x* —=56x—9x* +21x+30=0; 5x>-35x+30=0;

+,/1225 - 5+ x=6
x]’2=35 ,/12105 600:331_025; L_ eD(V).

6 4
¥242x-3  x*+2x-8
ITonoxum x2+2x—3=t, TOTa ¥ +2x—-8=1-5.

YpaBHEeHUE MPUMET BUL

6 24 .. ) 1#0

PR b(v): {w’
2 t=-10

6(1—-5)—24t=1(1-5); t“+13t+30=0;[_ eD(V);

x3+2x—3=—]0. x2+2x+7=O;D<O’ [x:O
x> +2x-3=-3 ’

OrBer: {—2;0}.

X2 +2x=0 x=-2"



168 Kaprouxku samanuit

55x2-22x—8
6. x* =1L L0

8x°+22x~55
YT0-TO MOZO3PUTENILHO UACTO MOBTOPAIOTCA KO3(pdUIUEH-
ThI B YHUCJIHUTEJIe U 3HamMeHaTeJe. HpI/IBe,D;eM YpaBHEHHE K
OeJOYHUCIeHHOMY BUAY.
8x> +22x* —55x% =55x* —=22x -8 ;

2

8x° +22x* —55x% —=55x? +22x+8=0.
Teneps MOHATHO MOYEMY - 3TO BO3BPDaTHOE ypaBHEHUE
HeT-IeTHOﬁ CTEeIlIeHH.
BHAYUT, eCTh KOpeHb x =—1, HO 8x° +22x-55#0.

Pemum 8x% +22x-55=0.

~11+/121+440  -11%,/561

M2 = 8 8
Brauur D(V): x ::1%@ :
8x” +22x" —55x’ —55x° +22x+ 8| x+1
8x° + 8x' 8x* +14x° —69x” +14x+8
14x* —55%°
14x* +14x°
—69x° —55x
—69x> — 69x”
14x7 +22x
14x +14x
8x+8
8x+38
0

ITonyuunm HOBOe BO3BpaTHOE ypaBHEHUE UETHOM CTEIeHU.
8x' +14x° —69x> +14x+8=0; (:xz)

8x2+l4x—69+5+iﬁ=0; 8(x2+i,)+14(x+i)—69=0.
X x* X

X
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1
Ilyere x+—=¢;
X

1
X2+—;212—2;
e

8(z2 —2)+14t~69=0 ;
8% +14/-85=0;

_ 7E 494680  —7£729 7427
8

I,Z 8 - ’
r=2
2
(=41
4
1
a) X+}'—— 5
x=2
2x* ~5x+2=0; _1 eD(V);
2
1 1
6) x+;—-—4z ;
x=-4
4x +17x+4=0 1 eD(V).
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Pewenue mpenupoeounoi xapmouxu 2

122 40,5=0; Lmyylz—x~x2¢o;{x¢_4.
12—x—x~ x#3
2x+34+6-0,5x-0,5x=0; 4x+18-x—-x>=0; x> -3x-18=0;
x=6

D(V).
18 eow)
Orser: {-3;6}.
2. (2x-1)" (5x-3)=(x~0,6)(16x* - 4).
(2x—1)* (5x=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; r 1
73
3
(2x-1)(x—0,6)(2x-9)=0; x=<
1 3 1
OrBer: {5;5; 45 . x=4—1—
2x%43x-20 _ 6x+4

3. S =
6x°+20x-16 36x°-16
8) 637 +20x-16=0; 3x> +10x-8=0; x, = —v2t2 =527,

3 3

x=-—4
|> 23 6x2+20x—16:6(x+4)(x—§)=2(x+4)(3x——2).
x==

6) 2x> +3x-20=0;

5 x#-4
x12:—3i,/9+160:——3_+_13; l:x:E : D(y): xiz
, 4 2 :
x=-4 ,
2x2 +3x—20=2(x+4)(x_%):(x+4)(2x_5) )c;at—E

(x+4)(2x-5)  2(3x+2) 2x-5 1A
2(x+4)(3x-2)  4(3x+2)(3x-2)°  2(3x-2) 2(3x-2)’
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2x-5=1; x=3eD(V).
OrBeT: x=3.

6x°+17x=10 x*-2x2-9x+18
4. 3 + > =x+5;
4P 41257 (3-x)(247+3x-14)

x==
—-6+,/36+28 -6+
a) 42 +12x-T=0; x,=—r W02 658, 2

4 4 7
xX=—=
\
4x2+12x—7=4(x——;—)(x+%):(2x—l)(2x+7).
y=_10
-17+./289+240 17+ B
6) 6x2 +17x-10=0; x., = 9+240 17223, 3,
: 12 12 1
X==
2
6x> +17x-10= 6(x+132)(x—%>=(3x+10)(2x~1).
3+ 97112 —3+11 x=2
B) 2x’+3x-14=0; x,=—"F =—; 7;
’ 4 4 XZ—E

2x +3x—14=2(x—2)(x+%)=(x—2)(2x+7);

r) x> -2x*-9x+18=0; Crpynnupyem (x3 —9):)——(2x2 —18)=0;

(x3—9x) (2x -18) x(x2—9)—2(x2—9)=0;
(x2—9)(x 2)=0; (x+3)(x-3)(x-2)=0; 1
X#—
2
Gx+10)2x-1)  (x+3)(x=3)(x=2) _ . ) _
(2x-1)(2x+7) (—x)( —2)(2x+7)—x+5’ b(v): x:23,5
X
3x+10_ x+3 —x4+5- x#3
2x+7  2x+7 ’
M=x+5; 23T 15 x45=1; x=-4eD(V).
2x+7 2x+7

OrBerT: x=-4.
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5. 10x* —29x +30x*> =29x+10=0.

Tax xKax 3TO BO3BpaTHOE ypaBHEHUE YeTHOM! CTelleHH,

pasgeanmMm obe yactu YpaBHEHHUA Ha xz.

29 10

10x% = 20x +30-2+ 2 =0; 10(x2+—‘2-)—29(x+1)+30=0.
x  x” X X
Hyers x+—=r; x+—=1-2; 10(r* ~2)-291+30=0;
X X
291./84l~400 29+21
102 =291 +10=0; 1, = = ;
’ 20 20
5 5
=5 1T [ esxe2=0 | |¥T2
2’ 12 2 ’ L
t== X4+—== 5x7=2x+5=0,D<0 =3
5 x 5
OrserT {1,2}
2
(x—l)zx _z
) (xz—)«'+1)2 9"
5 1
(x:—2x+l)x 9 x’(x—2+;J )
(xz—'wl)z xz[x—1+l)2 )
1 * 1
Tlomosmum x+—-1=¢, Torma x+——2=t-1.
X X
YpaBHeHUWe NMpUMeT BUJ:
-1 2 9i«/81—72 9+3
1,=——; 202 -9t 4+9=0; ,= = ;
9 ~ 4 4
| —x=2+\/§
+——1=3
1=3 |77 X —4x+1=0 x=2-3
(=27 Ixelo1=3 7 ok Ssxe2=0 " |x=2
2 X 2 I
xX=-
L 2

Orser: {2—\/5;%;2;2+\/—3'}.
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Pewenue mpenuposounoii kapmourku 3

2x+3 3x+2
. 2 + 2 = ;
6x"+5x-6 4-9x

a) 6x°+5x-6=0;

3 2
5 25+436  -5+13 | XT3 Xx#E3
T T 3 D(V): :
2 1
Xx=— x#—1=
3 2
6) 6x>+5x—6=6 x+3)(x—3)=(2x+3)(3x—2)-
2 3 ’
2x+3 + 3x+2 AL
(2x+3)(3x-2) ~ (2-3x)(2+3x)
L1 —0; 0=0;
3x-2  3x-2
Vxe D(V): — ecrts pemrenye.
OrBerT: Lﬂx—Ilthdl;—z)u(—zgz)u(g;w)—
2 27 3 3’3 3
€CTh pPelleHre ypaBHEHHUdA.
xi-x x2=x+2
- =1.
2. Xex+l  xP-x=2
Tomoxum x> —x+1=t, Torna x> —x+2=t+1;
xrex=1-1; x*-x-2=1-3.
-1 1+l 1#0
=R LU {m’
(1=1)(t=3)=1(t+1)=1(1-3);
P-4t +3-12—t=1>-31;
1 +2t-3=0;
(=3 X =x+1=-3 |xX*=x+4=0D<0 T[yx=1
eD(V); |, N ; .
1=1 x =x+1=1 x°=x=0 x=0

Orser: {0;1}.
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3. 8x°-8x2+1=0;

1 1

1
d=1%l; iE; T—; +

Y (0 P L SIS PR R S
; f(2)~88 8.4 +1=1-2+1=0,

4

® | —

TOTZA

8x° —8x% +1 x—%

8x’ —4x°  8x’—4x-2
—4x +1
—4x% +2x
—-2x+1
-2x+1

0

8’ —4x-2=0; 4x’-2x-1=0; Xx,=

OTrBer: {%,1:—-‘/—-5-,#}

4

X =9x’+27x-27  128x+365 _
P +x-12 2x* +13x+20

a) x*+x-12=(x+4)(x-3);

.
?

6) x° -9x2+27x—27=(x—3)3;
B) 2x*+13x+20=0;

x=-4

—13i‘/169—160 -1343 5
X2 = n =T x=—23
2

5
2x? +13x+20=2(x+4)(x+5)=(x+4)(2x+5) .

Torma ypaBHeHME IIPUMET BUJ
x#3

(x-3)°  128x4365 _ _
) s <0 D(v): x#—4

x#-2,5
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(x-3)" (2x+5)-128x =365 - x(x+4)(2x +5)=0;
(x* = 6x+9)(2x+5)~128x ~365 - x(2x* +13x+20) =0

2% —7x? —12x+45-128x—-365-2x° —=13x*> - 20x=0;
-20x* ~160x-320=0; x’+8x+16=0; x=-4¢D(V).

OrBeT: (J (peluleHusl Her).

5 36x° 5x-2), 1lx=2  28x—x*
) " x?-2x-5 2-5x

5x2+13x—6  x43 -

x=-3
-13+ 9+120 -13+
S+ 13x—6=0; x,=_oo109H20  Z13I7

10 107 |y22°
5
5x2+13x—-6=5(x+3)(x—£)=(x+3)(5x—2);
5 x#-3
x# 2
36x° _5x—2 'x2—2x—5_28x—x2__5. D(Y)' 5
(x+3)(5x-2) x+3 ) 11x-2  2-5x o2
11
2_ (s, 9\ 2 . 2
36x°—(5x-2) X =2x-5 28x—x _5. \x2~2x—5¢0

(x+3)(5x-2) 11x-2 5x-2 ’

(6x+5x—2)(6x—5x+2)(x2—2x—5) 28x—x?

(x+3)(5x-2)(11x-2) 5x-2 ;

(x+2)(x2—2x~—5)+(x+3)(28x—x2) _s

(x+3)(5x-2) ;

257 5x+2x2—dx 10— x°—3x7+28x>+84x _
(x+3)(5x——2) B

5;

25x*+75x-10 _
(x+3)(5x-2) B

25x% +75x~10=25x> +65x~30; 10x=-20; x=-2eD(V).

OrBeT: x=-2.
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Kaprouku saganuit

81x'+135x%+1

=77- |
27x3+3x 10

b

810x* +1350x% +10=77-27x> +3-77x;
810x* —2079x® +1350x*> —231x+10=0.

D(V): x#0;

Ha... ¥Kenauue peurarb ypapHeHUe «B JIOO» UTO-TO OTIIAJIO.

-)
3x2(9x+——J
x

Ilompobyem wunaue.
xz[SIx2+l35+—2
X
1 2 1
HOJIOXKUM 9x + — 81x° +2-9x-
X

L
x

TOrzAa 81x? +L.,:lz -18.
2

7-18+135

VYpaBHeHUe TIPUMET BU 7

£ -23,1r+117=0 |10

231+(231)°~4-10-1170

=7,7. Hy remeps fAcCHO,

1 —_—
—+—2—f y

X

2

7,7.

1062 =231t +1170=0;

_ 231+4/53361-46800  231%,/6561 |

4

2

20 20
_78 R
231481 5 TS
lip= ; ; ;
20 15 1 15
1== Ox+—=—
X
g3
. 3944397545 3
2= = ’
45 oL
15
x=2
_15+152-8.18 K]
L2 36 ’ 1
X =—
6
1.2 .2
OTrBerT: {——;—;—;1—}.
5767373

’

20

45x% ~78x+5=0
18x% —15x+2=0



Pemenue TpeHUPOBOUHOM KapTouku 4 (I

Pewenue mpenupoéounoii kapmouxu 4

2 1
1. (x+3) +m=
(x+3) +——-2=0;
(x+3)
(3" 230 ((er3y) ..
(x+3)2 ’ ()c+3)2 ’
x+3+1=0 x=-4
|:x+3—1=0; ch—Z.
x#=3 x#=3

Orser: {-4-2}.

2-x)(2x*-5x+3 2 40
2.( ) R 7 _ 3,

©o3xiodx+12 3 +13x+14

a) x’—3x* —4x+12=0;
(x*—4x)-(3x*-12) =05 x(+* —4)-3(x"-4)=0;
(x*-4)(x=3)=0;  (x-2)(x+2)(x—3)=0;

6) 3x*+13x+14=0;

~13+,f169-168 _ —13+1 rzz
I

Xiy = = 5
12 6 6 x=_1’

3
3% +13x+14:3(x+2)(x+%)=(x+2)(3x+7);
B) 3x’ +4x-7=0;

2+ f4v2l  -2%5 rzl
1,2 -

- 3 3 7

3x* +4x-7=(3x+7)(x-1);
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Kaprouxu sagaHui

r) 2x° -5x+3=0;

5+ 25— 2 Si
X2 = 4

,

2x? —5x+3= (2x 3
(2=x)(2x=3)(x-1) 3x+7)x 1)

l\)[w —_

(x=2)(x+2)(x— 3) (x+2)(3x+7)

x=1

 (x+2)(x-3)

(-D)(x=2) _ .
(x+2)(x—3) ’

¥ -3x+2=x"-x-6;
x=4eD(V).
OrBerT: x=4.

16 20
2 45x-6  x’+5x+6

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

x#2
x# -2
D(V): 1x#3

1
X # -2
3

IIycts x> +5x—6=t; x> +5x+6=1+12.

Vpasuenue mpuobpereT BUJ

16 20

T
16(1+12) =20t =£(1 +12) ;
161 +192 20t =12 +12¢;
£ +160-192=0;

t=38 ¥ +5x—6=8

Orser: {-7;2}.

{=-24 ¥ +5x—6=-24
[ eD(V); ;

2 +5x+18=0; D<0
x=-7.

x2+5x—14=0;[
x=2



Pemrerue TpeHUPOBOUHOHA KapTO4YKM 4 179

x _ X __5_
T xX*3x+8  x"+2x+8 24
x x 5, 1 1 5
B T4’ .8 8 24
x(x—3+§) x(x+2+§J 24 x3+o x4
X X X X

8 8
Ilyerys x—-3+—=¢; x+4+2+—=(+5;
X X

1 1 5 t#0
R D(v): {,H
24(1+5)-241=5t(t+5);
241 +120-24r=5¢(¢ +5); 57 +25(-120=0
2 4+5t-24=0;

x—3+3__3g x> +5x+8=0; D<0
1=-8 x
=3 Xx—=3+—=3 x"—6x+8=0;

x x=2.
Orser: {2;4}.
5. x*+5x° +8x* +5x+1=0; (:xz)

x2+5x+8+2+i2=0; (x2+——12—)+5(x+l)+8=0.
X x X X

1 1
Hosoxum x+—=¢, Torga x° +—=1"-2.
X X

(12—2)+5t+8=0; £ +5t+6=0;

[ 3445
X =
1 2
(=3 |X+t =73 X 43x+1=0 -5
; ; ; x= .
t=-2 crlon x*+2x+1=0 2
x x=-1

OTrBerT: {—3~‘/§ =1 _3;ﬁ}.



180 Kaprouku 3agaHui

6. (x+1) +(x-4)" =97.

IMonoxum = x+1;x—4 =x-1,5.

Torga x=¢+1,5, ¥ ypaBHeHUe NPUMET BUJ

(r+ 2,5)4 +(1- 2,5)4 =97 . YuursiBad pacupejieeHue
KO3(hPUITUEeHTOR, MOJYUUM

(t+2,5) = ¢ +4° 2,5+ 612-2,5" +41(2,5) +(2,5)"
+
(1-2,5) = =47 .2,5+ 62-2,5* - 4¢(2,5) +(2,5)"

1l

(t+2,5) +(1-2,5)" = 2t4+0+12t2(2,5)2 +0+2(2,5)°
Braunr 204 +752 + 252 T > =97;

16¢* + 600¢> + 625 =776 ;
166 + 600t -151=0;

—300+«/3002+16 151 —300+4,/752+151 _=75%76

b

Orser: {1;2}.



Peurenue TPEHUPOBOUHOU KAPTOYKHU 5 181

Pewenue mpenupoeounoi xapmouku 5

2 x#3
3x°-5x-8 3
L o5 b(v): x;t_%
2 —5x—320: & _5+\25+24  5+7
- ’ 1,2 4 - 4 ’
6x* —10x-16=6x" —15x-9; 5x=7; x=14eD(V);
Orser: {1,4}.
2 x2 Al )(6x2—x~2)—0'
" l2xt3x-2 3x%4x-2 ’
2) 26! 3r-2-0; 3x+16 35 |[X=2
& X —I2X—4=VU, X|,7“——4—_—_4—"7 a 1°?
X=——
2
6) 3 4x-2-0: « _ 1424 1ss5 x=-1
: > T2 6 6 |22
3
2
X==
B) 6x)—x-2=0; x,= VT4 _1E7, 3.
2 12 12 1
X=~"2-
6x* —x-2=(3x-2)(2x+1) ; x#2
I
2 e o voey—os p(y): | 2
(2x+1)(x-2)  (Bx=2)(x+1) x# -1
L L )(3x=2)(2x+1)=0; x#2
24l 3x-2 ’ 3

(3x—2—2x—1)(3x—2)(2x+])
(2x+1)(3x-2)

x-3=0; x:3eD(Y).

Orser: x=3.



182 Kaprouku samaHuit

3. (x+1)(x+3)(x+5)(x+7)+15=0.
Crpynmupyem: (x+1)(x+7)-(x+3)(x+5)+15=0;
(x2 +8x+7)(x2+8x+15)+15=0.

IMonoxum x*>+8x+7=t, Torna x> +8x+15=1+8;
(t+8)+15=0; 2 +8:+15=0;

r:—s. X 48x+7=-5 | X +8x+12=0 |x=-2
(=-3 2 48x+10=0 | x= 446

x=—4—\/g

x2+8x+7=—3,

OrBer: {—4—\/3;—6;—2;—4+\/€}_

x#1
6 8 . __ 6 8 '
4. x2—3x+2+x2+3x—4_1’ (x—l)(x-2)+(x+4)(x—1)_l’ D(Y), x¢24
X # —
6(x+4)+8(x—2)=(x-1)(x-2)(x+4);
6x +24+8x—-16=(x" —3x+2)(x+4);
14x+8=x" —3x" +2x +4x? —12x+8; x* +x*~24x=0;
x=0
ol ;=T Cpy).
¥ +x-24=0 2
_1+J9_7
S 2
OrBerT: {—H‘/ﬁ;o;‘“ﬁ}.
2 2
= +12
5 LE) a0

(-1’ (x7+1) 457

2 o
BrigeceMm x° B uHciMTeNe U 3HaMeHaTelie B JIEBOM YacCTH
YpaBHEHUSA.
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2
x2(x—]+—1;) 49
xz(x—2+—:7)(x+%) 45T

2
(""”%) 49 1
HMonyunm ———7—7 =< [Homomum x+—=1¢.
(-2 )fxet) #

((x-17=x —2x+1);

X+—“‘ x
2
e r#0
(=) _ % : 45(t2—21+]>:4912—98t; D(V): .
(1-2)t 45 t#2
;9
4+ J16+180 4+14 )
4 -gr-45=0; h,=——t—="m | 2 e D(V);
f='-5
_x_9+\/€§
1 9 o
X+ =7 ) 2x> —9x+2=0 ) x:9—\/3§
15 792 ’ *
=2 [2X+5x+2=0 x=-2
X
1
X=—-—=
i 2
_ 9+./65
OrBeT: {—2;9 ;/33;_%; +Z/_}~

2x*-3x-4
6. Ox—6x — X X4 _y
2x°=3x+1

IMonoxum 2x>—3x={, Toraa ypasHeHHe IpHOGPeTeT BUI:

—31—’71—‘]24; 323t h=A+4 D(Y): t#-1.

32 -3 —t+4=4t+4; 3 +8=0;

t=0 2x2=3x=0 x=0
. 8; x=1,5
2x* —3x=—= N
6x” —-9x+8=0; D<O0



184 Kaprouxku sagaspui

Pewenue mpenupoeounoi kapmouxu 6

1 2x2+7x+6__(3x+2)2'
T 3x%+4x—4  9x*—4

a) 3x2+4x-4=0;

T S -2
X2 -
) 3 3 X =

;3 +dx—4=(3x-2)(x+2);

2
3
6) 2x°+7x+6=0;

_ —7+/49-48 _ T4 {

]’7

2 4

2x* +7x+6= (x+2 ZX+3, e

(x+2)(2x+3)  (x+2)° D(V): x¢%

(x+2)(3x-2) (3x 2)(3x+2) % 2
X#—=

2x+3  3x+2 =0; 2x+3-3x-2=0; 3

3x-2  3x-2

OrBeT: x=1.

4x°+2x+3 | 2x%4x-2
2x74x+l 6x%+3x-1

Iomoxum 2x% +x+1=¢ , TOTIa

233 +x—2=1-3; Ax*+2x+3=2+1; 6x° +3x—-1=3r-4;
21+1 -3

=2 (ue)(r-4)+i(1-3)=2(3-4);

#0
6t —81+31-4+1* =3t—6 +8t=0; ' =4; D(V): 4
f —_
*3

1

2 2 X==

[t=2 DY 23 +x+1=2 2x° +x-1=0; 2
€ ; ; 1.

1=-2 2x° +x+1=-2 x=-1
. 2x* +x+3=0; D<0
OTrBerT: {—1;5}.
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3. 0,24(x2 +1)2 +)c(x2 ~1)=0 ;

25 6(x“‘ +2x2 +1)+25x3 —25x=0;
6x* +25x° +12x% —25x+6=0 ]: X

910 BO3BpaTHOE ypaBHeHHe (KOCO-CHMMeTPHUYHOe).

6x’ +25x+12-2 4+ 2 =0 6(x2+i2)+25(x—1)+12=0.
X

X .)(2 X
ITonoxmum x—lzt, TOTZa x2+—12—=t2+2.
X X
6(£ +2)+251+12=05 617 +25+24=0;

fo= -25+,/625-576 _ =257

. 12 27 Tx=-2

f—__3_ x.__]_—.__z 2 ___1

T X 2. [2){ +3x—2=0‘ X—E

(=2 x—l—— 8 3x* +8x—-3=0 x=-3

X

1

I 1 x==

OrBeT: (-3;-2;—;— ;. i 3
32

21 x2—25( 6 x ) 1
+ + =3

_x;
dx+6  x+2 \25-x%  2x%-7x-15

x=5
T+49+120 7413
a) 2x*-7x-15=0; x,= LR 3
) 4 4 x=_2
2

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

21 +x2—25( 6 + X j=lx-
202x+3) vz \(en)(5x) | (-5)(2x03)) 2 Jx 1.5

205 - 5
21 L X 25 6(2x+3)+x(x+5) _ lx : D(Y) : X#
2(2x43)  x+2  (x-5)(x+5)(2x43) 2 ] P

2 X+ 2
21 x“=7x-18 1

2(2x+3) (2)(2xe3) 27
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=9 ,
6) x> —7x—18=0; [x 2; 2x* = 7x—18=(x+2)(x-9);
xX=-—
21 (x=9)(x+2) 1 21 =9 1
==X; ———+t——==Xx;
2(2x+3)  (x+2)(2x+3) 2 2(2x+3)  2x+3 2
21+2x-18 1 |

I T -
Ter) =3%: g=gxs X le D(V).

OrBeT: x=1.

4 X+x+4

5. x +(x+4 =32 . Homoxum (=

)
x=1-2; (- )+(t+2)4=32;
(t+2)4~ 114824 61728 + 402 +2°
( 2)' = -4 24 60720 — 4123 42

=x+2, TOrga

(r+2)4+(1—2)4= 21 +12¢% .22 +2.24
42417 +16=16; t2(12+24)=o;

t=0; 74+24=0, O, T.e. x+2=0; x=-2.
OrBeT: x=-2.

LI B 1) 2 x#0
e ) PO s
12 110 2 (1__1_)2=m_ 2
oox(x2)  (xr2) 9 x(x+2)” \x o ox2) 9 x(x+2)’

2 Z—I—Q—L Iomomum ———=
x(.\'+2) ) x(x+2)' x(x+2)_
Par-Oo0; 9249-10=0; 4, =—NSIHI0_ S92l
9 ’ 18 18
25 |22 23 [5x*+10x+6=0; D<O
3 x(x+2) 3 ;
(=2’ 2 27 2x2+4x—6=0;Iix— eD(V)
3 x(x+2) 3 =
Orser: {-3:1}.
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Peurenue mpenupo6ounoi kapmouxu 7

L (x+1)(¥ +2)+ (x+2)(x* +1)=2.
x3+x2+2x+2+x3+2x2+x+2=2;

253 +3x2 +3x+2=0
— 9TO BO3BPATHOE€ ypaBHEHUeEe HequHOf/i CTeIleH!A.

Torga x=-1- KOpeHb.

203 +3x* +3x+2]  x+1

2x° +2x* 2x> +x+2; D<0
x? +3x
X+ x
2x+2
2x+2

0
OrBeT: x=-1.

21
2. —————x’+4x=6.
x“=4x+10

Ilyers x2—4x+10=t, rorga x’ —4dx+6=f-4;

%1—(;—4):0; D(V): t#0
£ —4t-21=0;
, x=3
[:7 X —4x+10=7 | X —4x+3=0; e
=-3 x' —4x+10=-3 9
x“—4x+13=0; D<O0

Orser: {1;3}.



188

TpeHUpPOBOUHBIE KAPTOUKU

x+4 _ x=3 _ x+6
2x2—4x—6 2-2x ¥ =3x—x+3
2x* —4x-6=0;
xF=2x-3=(x-3)(x+1);
2-2x" =2(1-x)(1+x);
x3—3x2—x+3=x“(x—3)—(x—3)= 23
= (x-3)(x 1) = (x-3)(x+1)(x-1); DY): Lyt
x+4 x=3 x+6 £ —1
+ P

2(x=3)(x+1)  2(x- l)(r+l) (x=3)(x+1)(x— 1)
(x+4)(x—1)+(x~3)(x—3)=2(x+6);
X 43x—4+x +9-6x=2x+12;
2x2 =5x=7=0;

7
o S25456 519 | X=5
X2 = 4 =

=-lg D(V)
OrBerT: x:Z.

2
7 .

. (x 3) +T(Y 3>+I_T( —3) D(Y). x#0

Ilepenecem Bce B OHY CTOPOHY.

(x-3) __( -3)3+2_Z(x_3)_2+1_o
X

Tak kak o —3a’b+3ab> -b’ = (a— b)

3\’ 3
x=3-=) +1=0; x-3-—=-1;

X ’ X >

E N M e
x=-1

OrBerT: {3;—1}.
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2 2
5 (02— 29x+l N 1§x+2 -3
x“+6x+1 2x°+3x+1

X2+ 6x+1

X 4+6x+1 253 +3x+1

2x%+3x+1

, 2 2 2
2x*+3x+1 + 4(" +6x+1)
x 4+ 6x+1

5 2
IIycrs (M) =t (t > 0) .

X2 +6x+1
16 9
t+7—8=0; 1 =-8t+16=0;

(t—4)2=0; (=4;

2x2+3x+1_
2x243x41Y X' +6x+1
[x2+6x+lj =43 2x2+3x+]_
X +6x+1

(23 +3x+1=2x" +12x+2
2x?+3x+1=-2x1-12x -2’

1
x==3 eD(V)

2

| 4x° +15x+3=0

X
1.2 8 8

2x24+3x+1

, 2 , 2
2x“+3x+l] (4x“+24x+4]
+ =8;

=8

_ ~15£225-48  —15£[177 |
- - ’

1 15+ 177 =15+4177
OrBerT: - ;

9° g

R 2 2
2x“+l2x+2—9x—1j +(4x2+6x+2+18x+2) 3.
— O

D(V):

x4+ 6x+1%0

2x2 +3x+120

_ 151177

8

8
D(YV).
x=—15+\/ﬁE )

h
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4_11x+6. . _ 2
6. = D(V): x# IS
6x° +11x* —11x-6=0;
F(1)=0;
6x° +11x* —11x -6 | x—1
6x° — 6x° 6x* +17x° +17x2 +17x+6
17x =11x
17x* -17x°
17x° = 11x
17x% —=17x°
17x* =11x
17x* =17 x
6x—6
6x—6
0
6x* +17x° +17x° +17x+6=0; |x°

6x? +17x+17+ L+ & 05
X X

1
Ilyects x+—=t, Torma x2+—12—=12—2;
X X

6({2-2)+17t+17=0; 61> +17t+5=0;
_ —17+/289-120 _ -17+13 .

12 12
L 3x2+x+3=0; D<0
{=— . x+;=—§ . x=-2
’ 1 5 7 | 2xP+5x+2=0; .
f=—= X+—=—= x=——
2 X 2 2
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Pewenue mpenupo6ouHoil Kapmourku 8

2 4
1. 7[:: +9)_2[x +§1]:9 )

3x 9x

2
7(ﬁ+3)—2(x—+%j=9.
3 X 9 X
9

Tlonmoxum i+§:f, TOTZa ——+—2:t2—2.
3 x 9 x

YpaBHeuue npuobpereT BUT
7r—2(z2 —2):9; 2(:2 —2)—7t+9:0; 22— T7t+5=0;

5
_7£49-40 743, 1—5;
1

4 4 [ =
x, 3.5 ) _ 1549
37372 |2 -15x+18=0  [¥T T, |x=6
2,3 07 |a2-3x49=0; D<0’ | 15297 | ol
x 4 2

42042 X +x-3

P 42x+3 a2
BelgenuM 1elyl0 4acThk B JIeBOM U NpPaBOUMl UaCTHU
YPaBHEHUSA.

(x3+2x+3)-—1 B (x3+x-2)—1 . I 1

X +2x+3 Crx=2 - X242x+3 B Cax-2’
1 1 Dy X +2x+3%0
F2x43 P4x-2 ( ) B rx—2%0

YuursiBasg CBOMCTBA NPOIOPIIUHA, IONYyUUM
X x—2=x>+2x+3;

x==5 eD(V)-

OrBeT: x=-5.
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2x+0,8 _ x+4 x .
x2=x=20 x%-3x-10 x*+3x-4’

a) x° —x-20=(x-5)(x+4);

3.

6) x> —3x-10=(x-5)(x+2);
B) x’ +3x—4=(x-1)(x+4);

Ix;tS
2x+08 x+4 B X _n. ) x#1
o0+ ot Goneaa s PO L,

x#—4

(2x+0,8)(x+2)(x—l)—(x+4)(x+4)(x—])—x(x—5)(x+2):0;
(2x+0,8)(x2+x—2)—(x2 +8x+16)(x—1)——x(x2 —3x—10):0;
2% +2x2 —4x+0,8x2 +0,8x—1,6—x3—8x2 —16x+ x>+
+8x+16—x" +3x7 +10x =0;

~1,2x* =1,2x+14,4=0;

1257 +12x - 144 =0

X +x-12=0;

{x=—4; ¢ D(V)

x=3.

OrBeT: x=3.

4. x*+x° —9x —2x+2=0.
F)=0;  f(-1)=0; f(2)=0; f(-2)=0.
3HAUYUT palUOHANLHBIX KOPHeH HeT, 3TO He BO3BPATHOE
ypaBuenue. Kax ke 6piTh? Tak Kak HaMm [aHO ypaBHeEHUeE

YeTBepPTOM CTelleHH, TO B IPUHIIHIIE eT0 MOYKHO TIPeiCTaBUTh
B BHIe IIPOU3BEINEHUA NBYX YPABHEHUII BTOPOI CTEIEeHU.
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apx' +ax’ +a,x* +a;x+ay =(b0x2 +bx+ bz)(cox2 +clx+c2),
THe ay; a;; Ay a3 g bys by by ¢3¢ ¢, €L
B naHHOM ciiy4ae NpeANIONOXUM, YTO By; ¢y; by ¢, —
TIOJIOXKUTEJILHEIE.
a) Tak kak a,=1, T0o by=1 u ¢, =1;
6) a, =2, sHaunT Wi b, =12 u ¢, =+1, wm b, = £l
u ¢, =+2, TOorga
x4 x’ —ox? —2x+2=(x2 +b,x+2)(x2 +c1x+1) , HO
(xz +b]x+2)(x2 +c,x+1) =
=xt + b + 27 4 +hox® +20x + X7 +hx+2=
=x' +(b +¢,)x° +(3+b,¢,)x* +(2¢, + b )x+2.
b +c =1 b +¢ =1
3+bc,=-9. b =-12
; .
2¢,+b =2 2¢,+b =2
b +¢ =1
be =-12
ITo Teopeme, obpaThoit Teopeme Buera, saTa cucrema
MOpOXKOaeT ypaBHeHUe m*—m—-12=0.

3HauuT UAK ¢, =-3 U b =4 wima ¢ =4 u b =-3,
HO b +2¢ =-2, Torma ¢, =-3 u b =4.

Bpaunr x* +x° —9x2—2x+2=(x2 +4x+2)(x2—3x+1)=0 )
x=-2+42
x:—Z—\/_2_

Paccmorpum {

X’ +4x+2=0

) _3+\/§
x*=3x+1=0" |X¥T;
3-/5
x=—=
2

Tar Kax HalieHbl BCe UeThIpe KOPHsS YPaBHEHMS, TO CIydai
C OTPHULATENIbHBIMU by; ¢o; b,; ¢, PACCMATPHUBATEL HET CMBICTA.

OrBerT: {—2—«/5 ;—2+x/—2_;§i§—\/——5—;3——2—‘/—§—}.
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4x2(43x2+71x—602) B

3
(x2+x—]4)
IIpeobpasyem ypaBHeHUe, BbHIHECEM B UHCJIHTEJe
U 3HaMeHaresxe Xx°:

4x3(43x+71——6—23

X
3
x3(x+]—ﬂ)

)=9. Tax kax 602=43-14 u 71=43+28,

4(43(x—13)+43+28)
X
TO =9

(x—%+l)3

14
Ilyers x——+1=1¢, TOorga ypaBHeHHE NMPUMET BUJ
X

4(43t3+28):9;
t
f(-4)=-9-64+172:4-112=0;

97 —172¢-112=0;

9 =172t =112 t+4

o + 361 91 —361—28
—361% —172t
361> —144¢
~281-112
281112
0
. =2
92 ~361-28=0; n,2=181‘/3ﬁ4m=18";24; l N
3

x=-1
x=2

a) t=-4; x—l:—l+l=—4; X' +5x-14=0; li

6)t=—z; x—ﬁ+1:—z; 3x7 +5x-42=0;
3 X 3
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x=3
_ -5+/25+504 5423 a:
xl,z—' 6 - 6 b4 x=__3_7
1 4 4
B) [:_‘.‘_; x—]—+1=1—; 3xt -11x-42=0;
3 x 3
x=6
L NE|1214504 11225 .
L2 6 6 x=~§'
2 1
OrBerT: —7;—45;—25;2;3;6 .

6. x6+l+(x—l)6 =2(x2—x+1).
(x=1)° =x° —6x° +15x" ~20x* +15x* —6x+1, rorza
x0 414 x% —6x° +15x* —20x° +15x% —6x+1-2x" +2x-2=0;
2x% —6x° +15x* =20x° +13x2 —4x=0;

a) x=0.
6) 2" —6x* +15¢° ~20¢ +13x—4=0;  f(1)=2-6+15-20+13-4=0,
rorsa  2x° —6x* +15x° —20x* +13x—4| x-1
2x° —2x* 2x* —4x® +11x* -9x +4
—4x* +15x°
—4x* + 4x°
11x* —20x*
1%’ ~11x2
—~9x% +13x
-9x% + 9x
4x -4
4x -4
0

HomoxuM @(x)=2x" —4x> +11x* —9x+4.
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p(1)#0; p(4)#0; p(-1)#0; o(-4)=0;

_H.o. ) !
9(2)=0; (p( 2)¢O, p(-2)#0; QD(E);tO.
3HauUT, PAIMOHATBLHLIX KODHeH HeT.

HM3BecTHO, UTO MHOTrOUJIeH YeTBEPTOH CTeHmeHM MOIKHO
IpencTaBUTh, KaK IPOM3BeleHHUE KBAAPATHBIX TPeX-
YJIEHOB.

apx* +ax’ + a,x* + ayx + a, =(b0x2 +b]x+b2)(c0x2 +clx+cz),
TOE agy ay; ay; Ay aygs by by by ¢y ¢ ¢, €2

B nanHOM ciyyae, Tak Kak

ay=2 U a, =4 PUCKHEM IIPeJIOJOXKUTh, UTO

26t =42 411 = 9x + 4= (207 + hx+1)(x* +¢x+4).

BosmoskHOCTB BO3BMOXXHOCTBIO, HO Hanmo 4yTO6BI 3TO OBLIO
TeXHHYEeCKH OCYUIeCTBHMO.

(2,\’2 +bx+ 1)(x2 +ox+ 4)=
=2x" + B> + %7 +2¢,x° + hieyx® + o x + 8xF + 4bx + 4=0;

2x* + (b +2¢)) x> +(9+byey)x* +(c; +4b ) x +4=0;

b +2¢, =4
b +2¢, =-4 b =-2
9+bc =113 ; .
4b, + ¢, =-9 ¢ =-1
¢ +4b =-9

910 moAXomuT U AnA 9+ b =11. Utax mam mosesso.
2x* —4x +11x? —9)c+4=(2)c2 ~2x+l)(x2 —x+4),
2x?=2x+1=0; D<0

, Orser: {0;1}.
x*=x+4=0; D<O0

Torna [
IMIpumeuanne. MoxxHO Ipoie.
Tax xak 2x4—4x3+11x2—9x+4=2(x4—2x3+x2)+9x2~9x+4=

:2(x2—x)2+9x2—9x+4>0 Vx (952 ~9x+4>0 Va),

TO APYTUX KOPHel, KpoMe HaleHHBIX, HeT.
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3aveTHbIE KaPTOUKH

Kapmoukxa 1

L (Sx+4)(3x=2) 3x +dx—4
: x+3 T 1-x

(A‘:+3X)~—2x:—6x—8_ 4x°+16x+16
x'5x74 4 X42x2-4x—8

3. 8x° +4x* —10x+3=0.

5 7 4
T x2+10x+25  x*+3x-10  4—x

7 .

4x+5
. ——,L=2x+3.
4x°+13x+10
23 13;
= . + 73x +6=0.
2x°+5x+3  2x°—x+3
Kapmouxa 2
2x—1 2x-3
1. ﬁ\ ==r ~+2x+4.
4x"+4x-3 9-4x-
9 x=3 x+3 x+6 x-6
T ox-1 x4l x+2 x-2°
3. ax x2+x+2:1.

B 73
xTHx+1l x4+ x-2

4. 31(2x+L)—5(4x2 4 ]7)=36.
2x 4x~

4x+6 5x-30 4(x+4) _ 3x+2 1
X+2  3x°—10x-8 |\ 3x*—10x-8 x7—16 )

6. x*—10x° +90x-81=0.
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Kapmourxa 3

4x°+13x+10 1

L. 4x+5  2x+3°
8x2-22x+15{ 16x-24 9 9
> 5 + > |=2x+3.
4x-15 16x“—48x+35 8x“—46x+56 42x—40-8x

3. (‘1 +3_)(1 +3)(x+4)(x+ 6)=12

X X

4 x*+1 5
. —2(———)—-2—"+3,5=0.
x°=10x+1  x“+1

55x°+22x-8

5. x4 2p 1228
8x°-22x-55

6. (x+1) +(x—3) =242(x-1).

Kapmouxa 4

Xo6’+120-8  178x+748
dx-12 207 +19x+42

2. x*° (2x—1)+x(x2 —1) =2(x+l)2 .

3. (2% +3x-1) —5(2x% +3x+3)+24=0.

24 12
4. = =2 4t 4x.
XT+2x  xT+x

9-2x x—6 2 6
5. | = +— 4+ —=1.
x“4+x-42  2x°4+5x-63 [\ x-5 x-3

3

6. x6+1+(x+1)6=2(x2+x+1)
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Kapmouxa 5

1. (x2 +2x—l)(2x2 +4x—1)=10 .
g, STy M ¢
X X

4x*+10x+9 | 2x°+5x+1

3. 2 d _
2x"+5x+4  6x"+15x+8
6 3x-6 X
4. + = .
¥-3x—4 x*-x-2 x+l1
36x*
5. x* +—2—=13.
(x+6)

6. (x—1)" +(x+4)" =97.

Kapmouxa 6

X+2x-15 48
x=2 8—x>

-

2. 4x° —21x+10=0

3x(7x2—92x—147)(7x2—20x—147) B

3. . -10.
(x2—8x—2l)
4 ( 9 N 9 N 8x )‘2x2+x 10
252 11x+5  5+49x-2x*  4x’-1) 2x-9 x-5
5. 2x 13x

257 -5x+3  2x7+x+3 B

=]

c(x+1) +(5-x)" =1056.
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Kapmouwrka 7

(x—l)(x—i)(x—g) =(x-1)(x-2)(x-3).

X X X

=

2. (x2 —x+1)4 —]Oxz(x2 —x+l)2 +9x* =0.

3. ()«:2—6x—9)2 =x’—4x? —9x.

Kapmouka 8

1, 330475 XMoo

x'4+5x%-25x-125 (x2—4x)2—2x2+8x—15

x-2 x+2 x4 x+4 28

2 Ot T s T s 15
, 66(x’=610)
3. X +————1-15,
(x+26)
(x-1)* +(x-3)" 33 Y 33
4.. ——41—=(X"‘1—-—§‘—‘) +(X“‘3 _‘)

(x2+x+1)2 49
(x+1)2(x2+1) B E )

6. 12x° +52x° —13x* —156x° —13x> +52x+12=0..



PeLueHnsa

Pewenue nposepounoii pabomut 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=2,5.
OTrBeT: x=2,5.

2x—3:5 12; 3(x+])—4(2x—3)=5-12;

9 Xl _
4 3
3x+3-8x+12=60; -5x=60-15; —-5x=45; x=-9.
OrBeT: x=-9.
g, =X 200 L 00; s(1-x)-8(2x+1)=5-5;
4 5 4 ? ’

5 Sx—16x—8=25; —21x=28; 3x=-4; x=—1%.

1
OrBerT: x=—1§.

4 3(3x—2)_2(2x+1):1_1_; 9(3x-2)-8(2x+1) _ 5 12;
4 3 4 12 4
41 8
27x-18-16x—-8=15; 1lx=15+26; x:ﬁ; x=3ﬁ.

OrBerT: x:31—81.
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5. 2(2x-1)-3 _ 3-2x _

5; 2(2(2x-1)-3)-3(3-2x)=5-6;

3 2
4(2x-1)-6-9+6x=30; 8x-4-15+6x=30;
14x =493 x=2; x=1; x=35
14 2

OrBeT: x=35.

6. 3,2(3x+0,3)-22(0,2-3x) ==1;
16 1 16

9,6x+0,96——-—+—-3x=-1 [-35;
75 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;

_5%6 . o263
57607 2880
Orser: x=-20
2880
-0,3(5x -12(2-3 - -12(2-3;
g 42-03(5r+) 32-12(2-39) 105 42-3(5x+1)  32-12(2 3r)=m;
3 4 4
14-(5x+1)-(8-3(2-3x))=10; 14-5x~1-8+3(2-3x)=10;
S5x4+546-9x=10; —ldx=-1; ":Tli'
OrBerT: x:—]~.
14
8. 15-18(2x—1) 04-15(3+4x) 5
0,6 1.8
10(15-18(2x=1))  10(0,4-1,5(3+4x))
10-0,6 10-1.8 -
15-18(2x~1) 41 ~
(2x-1) 5(3+41):5 185
6 18

3(15-36x+18)—4+15(3+4x)=5-18;
99-108x—4+45+60x=90; -48x=90-140; —48x=-50;
50
X=—.
48

OrBeT: x=1—.
24
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9.

10.

11.

12.

3x—(4x-3(2x-1))=-14; 3x—(4x—6x+3)=-14
3x—(-2x+3)=-14; 3x+2x-3=-14; Sx=-11.

OrBerT: x=-2,2.

-0,5(2x+3)+0,1(x-3)=0,4(1-2x)-3  |-10;
~5(2x+3)+1-(x-3)=4(1-2x)-30; -9x+8x=-26+18;
-x=-8; x=8.

OrBeT: x=8.

(3x-1)-0,4-3 10(0,4(3x—1)-3) _3.
(5x+3)-0,7 06(6x—%) 10(07 5x+3)— 06(6x—~)) ’
4(3x—-1)-30 _3. 12x-4-30  _
7(5x+3)—6(6x—%) " 35x+21-36x+1
12x-34
=35 D(V): 22-x#0; x#22

12x-34=3(22-x); 12x-34=66-3x; 15x=100;
=E9; x=6£eD(Y),
15 3

OrBerT: x:G%.

3x+1-2(4-3x) . 3x+1-8+6x .
6(2x-1)-7(3x-2)-1  ~ 12x-6-2Ix+14-1 '
X7 o1 D(V): ~9x+7#0; x#~
—9x+7 9

9%-7=9x-7; 0=0.
JIwo6oe xe D(V)~— pemenne.

7
OTrBerT: Vx;t; — eCcTh peIlleHue

(=:5) (5]
umm xel|l—ow;—|ul=;0].
9 9
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Pewenue npoeepoinoii pabomu 2

1. 4(2x-3)-3(2x+1)+2(3x+1)=-1; 8x—-12-6x-3+6x+2=-1;

Sx=-1+13; 8x=12; x=22; x=2.
8 2

]
OrBerT: x=15.

9 2(x+2)—3(x—l)__1. 2x+4-3x43

CO3(x+1)-4(x-1) 7 3x+3-4x+4 ]
Xy, D(V): —x+7#0; x#7
-x+7
ITocie coxpamienuss moayuum |=1-— ucTuHA, SHAYUT

Vxe D(V) - ects pemrenue.

OrBetr: Vx#7 mmma (-o;7)U(7;®).
10(1,4(x - 1)+1,2(3-x))
10(2,1(x+2)-0,7(x~3))

14x-14+36-12x
20x+d2-Tx+21

D(V): 14x+63#20; 2x+9#0; x#-4,5
2x+22=28x+126; —26x=104; x=-4eD(V).

L4(x-1)+1,2(3-x)
T 2,1(x+2)-0,7(x-3)
14(x—1)+12(3-x) _ 5.
21(x+2)-7(x-3) 7’

:2'

’

=2;

k4

OrBeT: x=-4,
4. (2x-3)(5x+1)=5x(2x+3)+16x=3;
10x> —15x+2x—3-10x> —15x+16x=3; —12x=6 x=—%.

1
OrBerT: x:—g.

5. 4x* —(x-2)(4x+3)=16;
4x2—(4x2—8x+3x—6)=16; 4x7 452 1 5x+6=16
S5x=10; x=2.

OrBeT: x=2.
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6.

" (4x5) —41(x-1)(x41)

(4x=1)(x+2)=(2x+1)(2x—1)-4(x-1) 1.
2x2~(2x+1)(x-2) ’

2 2
4x —x+8x—2—(4x —l)—4x+4 ~1: 4x24+7x-2—-4x +1-4x+4 ~1:
2x2—(2x2—3x—2) 2x2-2x2+3x+2 ’

I

3x+3 . . . _3
3x+2~1’ D(V): 3x+2#0; x# 5
3x+3=3x+2;

=0 — JOXb.

OrBeT: xe€U.

. (12x-5)° = (8x +1)" =(7-10x)(3-8x) = 78..

144x> —120x+25—(64x2 n 16x+1)—(21 —30x—56x+80x2):78;

144x% —120x +25—64x> —16x —1-21+86x —80x> =78

B =15,
50

OTrBeT: x=-15.

-50x=75; x=

(13x-1)*~(12x+3)°

2

16937 ~26x-+1-{144x> +72x+9) . 169X 2611447259 L
16x2+40x+25—41(x2——1) ’ 16x%+40x+25-41x"+41 ’
25x2-98x—
kil i S D(V): -25x* +40x+66#0
—25x"+40x+66

25x* ~98x~8=25x" —40x—66; -58x=-58; x=1.
Beiacaum le D(V) nnn Her.

Hyers y(x)=-25x"+40x+66,

rorga y(1)=—25+40+660.

Buauur le D(V).

OrBeT: x=1.
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9. (5x-1)*(x+1)-(6-5x)" (x+3)=28.
(255 =10x+1)(x+1)= (36 - 60x + 25x7 ) (x +3) = 28;
255 ~10x +x-+25%" ~10x-+1(36x—60x +25x° +108~180x +75x" ) =28;

25x> +15x% = 9x +1-25x% —15x% +144x-108=28;
135x=135; x=1.

OrBer: x=1.

10. (x—l)(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)=
=3x2 +3x—6-2x>=2x" +4x=2x> +x* +7x—6;

6) (x+1)(x=2)(3-x)=(x*-x-2)(3-x)=
=3x2—3x—6—x3+x2+2x=—x3+4x2—x——6;

B) (Tx-1)(1-x)=Tx—-1-7x" +x=-7x" +8x—1.

Torma ypaBHeHHe NpPHUMET BU:

<25 3%+ Tx=6-2(—x" +4x” —x—6)==Tx" +8x-1;

2+ +Tx—642x° —8x2 +2x+12=-7x* +8x—1;
I9x—8x=-1-6; x=-7.

OrBer: x=-7.
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Pewenue npoeepounoii pabomst 3

1. 2x 4142520 Tx21
6 4

24x+124+4x-2=21x-39; Tx=-49; x=-7.

|12 12(2x+1)+2(2x-1)=3(7x-13);

OrBeT: x=-7.

3(2x-2,5) 2-x

—2x+2,5= |-10;

6(2x-2,5)-20x+25=5(2-x); 12x-15-20x+25=10-5x;
-8x+5x=0; 3x=0; x=0.
OrBer: x=0.

3 (2x-1)°  x(2x=3) _140,25x
T8 4 12
3(2x-1)* = 6x(2x-3) =2(1+0,25x) ;

3(4x2 —4x+1)—l2x2 +18x=2+0,5x;

|-24;

12x% —12x+3-12x2 +18x=2+0,5x; 6x—0,5x=2-3;

1
5.5x=—1; x=-—a0; x=-10, 2

— X=——.
55 11

OrBeT: x=-—

e
P R (B I e L) 36;
1 2
9(x+1§) +4-1,5x(1-x) =3(x* - 16};

2
(3(x+1%)) +6x(1 —x) =3x—48;

(3x+4)° +6x—6x> ~3x> =—48; 9x* +24x+16+6x —9x* = —48;

30x=-64; x=-23. yo 2%, y- 2.
30 30 15
2

OrBeT: x=-2-.
15
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5.

8.

(3x+2)(3x-2)-(3x-4)" =28; 9%’ —4—(9x” —24x+16)=28;
9x? —4-9x* +24x—16=28; 24x=28+20; 24x=48; x=2.

OrBeT: x=2.

c(2x=1)(14 20+ 4x ) - 4x (247 -3) =23

(2x—1ﬂ4x2+2x+4)—8x3+12x=23; 8x® —1—-8x> +12x=23;
12x=24; x=2.

OrBeT: x=2.

x#-5

x—l#O. x#1
x+5#0°

x4 3. D(V): {

gl e (aas) x(x+5)~ dx(x~1)43(x—1)(x+5)
— +5 =0; =05
x-1  x+5 (x=1)(x+5)

x2+5x—4x2+4x+3(x2—x+5x—5)=0;

3574 9x+3¢ +12x-15=0; 21x=15; x=2; x=2eD(¥).

5
OrBeT: x=—.
7
15x®  3xl 3x-1 L5x*  3xHl 3x=l
9x*-1 3-9x 6x+2 ~  (3x-1)(3x+]) 3(1-3x) 2(3x+)
1,5x2l§ 3x+||2(3x+1) 3x__"3(3.r—])

.
2

GrD(x+1) | 303x-1)  20x+1)

9x2+2(3x+1)°-3(3x-1)°
6(3x-1)(3x+1)

6-1,5x2+2(3x +1)*=3(3x 1)’ 0.
6(3x—1)(3x+1) -

9x2+2(9x2+6x+1)-—3(9x2—6x+1) _
6(3x~1)(3x+1) -

.
>

93 +18x%+12x+2-27x*+18x~3 _ 30x -1

6(3x—1)(3x+1) =05 )
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10.

30x—-1=0 A _
6(3x—1)(3x+ 1) #0’ 6(%—1)(%6“) # (0 — UCTUHA.

OrBeT: x=l.
30

(x—z)llﬂ_‘__ll___ X6 . ()24 e
2+x x2+2x ’ yx x(x+2) =0;

xZLE +6 . | x3—(x3+6)_ B

2 ) xw) 0 w2)

—6=0 — JIOXb.

OrBeT: xe (peuleHuUs HeT).

x+3 o 3=x 1
(2x+3)(2x-3)  (2x+3)* 2x-3’

x 43243 3oxi2x3 g (2x+3)"

(2x+3)(2x-3) (2x+3) 2x-3 03

(2x+3)(x+3)—(3-x)(2x-3)-(2x +3)’ 0.
(2x+3)* (2x-3) ’

2x2+9x+9—(6x—2x2—9+3x)——(4x2+12x+9) .
(2x+3) (2x-3) -

k4

252 4+9x+9+2x" = 9x+9—4x*—12x -9 _ 9-12x
(2x+3)’ (2x-3) T (2x+3)(2x-3)
3
xX==
9-12x=0 4 ) 3
"3 N3 » YTy
(2x+3)2(2x—3)¢0 (—2-+3) (E——B):&O — ucTuHa

3
OTrBerT: x:Z.
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11. 7—18X+ 15 3

2

Pas| ¥2=x+1 Clex

7-1galzr sl gl

2 - ;

x4l X —x+1 1-x
(1=x)(7-18x)+15(x+1)(1=x) =3 (x*~x+1)
(x+l)(x2—x+l)(l—x)
7—7x—18x+18x2+15(1—x2)—3x2+3x—3

(x+l)(l—x)(x2—x+1)

b

b

4-22x+15x7+15-15x" 0- —22x+19 AL
(x+l)(l——x)(x2—x+]) ’ (x+l)(l—x)(x2—x+l) ’
-22x+19=0
(x+1)(1~)c)(x2 —x+1)¢0
_1
T2
(BH)(]—Q——])((B)_ —£+ lj #0 — ucTHUHA.
22 22 22 22
OrBeT: Xx =B .
22
19, 2] ( 2x 7 _4x“:r2xj: %x :
2x+2 \ 1-4x+4x° 8x° -1 8x7 -1
(a-b)' =(-a)';
a-1 [oadideen 2o 2x o
26042 | (1-20) x=D)(472x1) | (2x-1)(ax’+2x41)

251 '2.\‘(4x2+2x+l)—(2x—-l)2x(2x+l)‘ o, 0.
2(x+1) (2x-1)" (457 +2x+1) (2x-1)(ax*+2x1)
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2x—1 8x3+4x2+2x—2x(4x2—1) 2%
20x+1)  (2x-1)(dxte2xr)  (x-1)(dxPe2ws)
(2x-1)(8x" +4x7 +2x-8x" +2x) 2y

=0;

2(xr)(2e-t) (4 42x01)  (2x-1)(4xP 420k

2(x+1)

4x*+4x 2xl

2(x+1)(2x-1)(4x>+2x41)  (2x-1)(4x"+2x+1)

4x*+4x-4x*-4x
2(x+1)(2x-1) (47 +2x+1)

0 =0, T. e. moGoe xeD(V).
2(x+1)(2x-1) (45" +2x+1)

3Hauur Haao BBISICHUTBL, KOI'ZiIa €CTh peIllleHHe.

x+120 x -l

. 1 .
2x-1#0 ’ X¢2 ’

452 +2x+1#0

452 +2~2x-l+(l)~ —(l)“ +1%0
2 2

x #—1

1
X#—
x#—1

2 T. e. .

1’ 3
(2x+—) +=%#0 — ucruHa
2 4

2
1\2
4x* +2x+1= (2x + 5) +% — Ha3bIBaeTCs BbIJeJeHNEeM

TIOJIHOTO KBaIparTa.
x#-1
OrBeT: soboe | — ecTb pellleHHe WU

X #—
2

1y, (1
(_oo;_ l)u (_1; E)U (E; oo)— eCThb pellleHue.
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Pemrenuns

Omeemb. k¥ npoéepouHbiM Kapmoukam 3ad0anull
Ha peweHue npocmeiulux K6a0pamnuviX YypasHeHul

Kapmouxa 1

1.3
1. {-574}

2. {-g;g}
5. {393
4 {4 3]
5. 1-3:L5)
6. {%1%}
7. {-2,5;2}

Kapmoukxa 2

8. {-2 25}
2.1
9 {_25’ 2}
{_1. 3}
10 473
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Kapmoukxa 3 Kapmouka 4

1
1. {—2;15} 1. {_115_2}
273
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Pewenue nposepoinoi pabomur 4

1. \/§x2—2(\/§+2«/g)x+8«/3=0; '\/5
x2—2(1+2«/5)x+8\/§=0;

%, =14 224 (1+2\/§)2~8\/§=1+2\/§i\/l+2~2\/§+(2\/§)2—8\/§=
=1+2\/§4_r,}1—4«/§ +(2J§)2 =1+2J§i(1—2ﬁ).
x=2
chll\/i .
OrBerT: {2;4\/5}.

2. (2x+1)2 (x—5)=(x—l)2(4x—5).
(4x2 +4x+1)(x—5) =(x:Z —2x+1)(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. TXH25 5 agy=0 ; D(Y): 3x+5=0; x#—12.
3x+5 3
3x+5)(9x2=15x+25
( )( )+5+48x=0;
3x+5
9x® —15x+25+5+48x=0; 9x* +33x+30=0;
32 +11x 4100 ; xm:—lu,/ljx-]zo=_1éi1;
x=-2

x=—1§eD(Y). OrBeT: x=-2.
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2347346 (3x+2)°
3x*+4x-4  9x’-4

x=-2

-2+ J4+12 -2+
a) 3x*+4x-4=0; X, = = 4; 2
. ’ 3 3 ng

.
b

3x? +4x~4=3(x+2)(x—§)=(x+2)(3x—2)

-7+ —_ — = —
6) 2x2+7x+6=0; x1,2 _ 7_\’49 48 7i1; [x 2

2x7 +7x+6=2(x+2)(x+1,5)=(x+2)(2x+3);

(x+2)(2043)  (3x+2)’ Dy x# =2
(x+2)(3x-2)  (3x+2)(3x-2)’ (v): x¢i§'
2x+3  3x+2

ke 2x+3=3x+2; x=1eD(V).

OrBeT: x=1.

5 (—13——5+1x)2—1~ D(V): x#2,75
“\ss32x 8 27 P A
s 5.1 .. 15—5(11—4x)+4(ll—4x)x:1

8(11-4x) 8 2 i 8(11-4x)

15 __5_+lx=_]’ 15—5(11—4x)+4(11—4x)x:_1’
| 8(11-4x) 8 2 8(11-4x)
[15-55+20x+44x—16x> =88 ~32x
|15-55+20x+44x —16x" =88 +32x

x=2
1657 —96x+128=0 [ x> —6x+8=0 =4

X X . x7 X . X GD(Y).
|16x° ~32x-48=0 x*-2x-3=0 |x=3

x=-1

Orser: {-1;2;3;4}.
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6 ALy D(V): x#+5;
T x2-10x+25  25-xF  x+5° ( ) x#F Lo
4 1 | N P
o) (s wes 0 Axr20-(x=5)=(x-5) =05
, x=0
4x+20-x+5-x"+10x-25=0; x*-13x=0; x_]3eD(Y).
OTBerT: {0;13}.
7 2x-2 x—1

T 2x29x410  4x2-16x+15

, [R1- x=2,5
a) 2x°-9x+10=0; x,)z=_——9i 81-80 _931, li .

4 4’ x=2
257 —9x+10=2(x—2)(x=2,5) = (x~2)(2x-5) ;

6) 4x> —16x+15=0;
x#2

8+ 6460 g2 |¥=2,5 ‘
X, = 2 = i_le,S’ D(Y). x;f»lz,S5
x#2,

4x* —16x+15=4(x-1,5)(x~2,5) = (2x-3)(2x - 5);

2 1 -0-
(x"l)((x-z)(zx-s) - (2x-3)(2x—5)) =0;
R 2) (e r‘] DY),

(x-2)(2x-5)(2x-3) 7 (x-2)(2x-5)(2x-3)

OrBerT: {1;1%}.

9 1 2
T8 +H12x°-18x-27  4x -12x+9  9-4x?’
a) 8x° +12x% —18x—27 =(8x3 —27)+(12x2 —]8x) -

(2x=3)(4x7 +6x+9)+6x(2x—3) = (2x~3)(4x” +12x+9) =

(2x-3)(2x +3)’;
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6) 4x> —12x+9=(2x-3)’; D(V): x#+1,5

B) 9-4x” =(3-2x)(3+2x);

Torma ypaBHeHUe IPUMeT BU:
9 1 2

(2x-3)(2013)  (2x-3) ' (2x-3)(2x+3)

9(2x-3)-(2x+3)* +2(2x-3)(2x+3) = 0;
18x—27-4x>—12x-9+8x* —18=0; 4x*+6x-54=0;

—3+,/9+216  — x=-4,5
2x7+3x-27=0; x,= ¥216 _ 315, { e D(V).

4 4 7’ |x=3
Orser: {-4.5;3}.

2x+13 24 8 3
9’ : 2 + 2 - 2 =X+ 4 .
2x-5 \2x“+3x-20 x°-16 2x°—13x+20

, —3+./9+160 -3+ x=2,5
a) 200 43x-20=0; x,=—o 100 31, { ;

4 4
2% +3x-20=2(x+4)(x-2,5)=(x+4)(2x-5);

— 2 :4
6) 2x2_]3x+20:0; x12:13i1/169 160:13i3; X :
’ 4 4 x=2,5

267 —13x+20=2(x-4)(x-2,5) = (x—4)(2x-5);

2x+13‘( 4, 8 3 ):x+4_
2x-5 "\ (x+4)(2x=5)  (x+4)(x—4) (x-4)(2x=5) ’

~ Yy #2,5
2x+13 ( 24(x—4)+8(2x5)3(x+4) —x+4; D(V): ¥
2x-5 (x+4)(x—4)(2x-5) x#
2x+13 37x—148

. =x+4;

2x-5 " (x+4)(x-4)(2x-5)

2x+13 (x+4)M(2x—5)_ (2x+13)(x+4)(2x-5
20-5  37(x) BRRRE 37)E2x~)5() e
(2x+13)(x+4)=37(x+4); (x+4)(2x+13-37)=0;
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Petrenns

10.

11. «

(- 4) (25— 24) = 0 k;—jfw(v).

OrBeT: x=12.

X2 +2x+2 + x> +8x+20 _ X2 +4x+6 + W +6x+12 .

x+1 x+4 T x+2 x+3 ’
Brigenum moaHBIE KBajpar
B YHCJINTEJIe Ka)XJou mpobu: x#—1
2 2 2 2
x+D)+1 (x+4) +4  (x+2)+2  (x+3)°+3 x#—2
(ot Geded_(o2)'s2 (o3
x+1 x+4 x+2 x+3 x# =3

Breigenum menyio gacTs
B KaKJIOoU npobu:

2 2 2 2
Gy 1 Gy 4 () 2 (w3) 3 .
x+1 x+1 x+4 x+4 x+2 x+2 x+3 x+3

x#—4

1 4 2 3
X+l+—+x+4+—=x+24+—+x+3+—;
x+1 x+4 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° (x+|)(x+4)_ (x+2)(x+3) ’

5x+8 5x+12

(x+)(x+4) ~ (x+2)(x+3)°
(5x+8)(x+2)(x+3)=(5x+12)(x+1)(x+4);

(5x+8)(x2 +5x+6)=(5x+12)(x2 +5x+4);

Sx® +25x% +30x +8x% +40x +48 =5x" +25x% +20x +12x> +60x + 48 ;
x=0

4x* +10x=0; )
x=-25
Orser: {0;-25}.

2 (x=b)(x—c) E (x=c)(x-a) Lo (x—a)(x-b) -y

(a=b)(a—c) (b=c)(b-a) (c—a)(c-b)
Ilnsa pemieHus ypaBHEHUS OTMETHM, UTO JieBasd 4acThb
VPaBHEHUSA ecTh (PYHKIIMA He BLIIIEe BTOPOH CTeHeHU;
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cupaBa — BTOpPOH cremeHu. s Toro urobbl OHU COBIAA-
JU, JOCTATOYHO TPeX TOUYEeK COBIAJNCHUSA.

IIpoBepum:
(b- c)(b a) 0=5%

=5 , oTcioma ciaenyer, uro L=11;

a) x=b, Torma L= a® 0+ b2

6) x=a, Torga Lzaz(i_—?)—(—?——c)+b2-0+c2-0:a2;

(a-b)(a—c)
II =a*, orciona cuepyer, uro L=11;

2 (c;a)(c—b) 5

B) x=c, TOrga L=a®-0+b* - 0+2 2" "—¢ :

(c—a)(c-b)
I1=¢?, orciona crexyer, uro L =17 ;

JleBas u nmpaBas YacTh YpPaBHEHHUA IPU TPeX SHAYEHUSX
COBIIAIAIOT, TOT/la MBI MMEEM eJIO C TOMKJIAECTBOM IJIsI JIIO-
ObIX MONYCTHUMBIX 3HAYEHWH OVKB a; b;c (a:tb;b;tc; a:tc).

OTBerT: moboe x— €CTh pellleHhe dTOr0 ypaBHEHUS
npu a=#b; b#c; a#c.

12 x—4 + x _ 2x-08

43x-10  x*-3x-4  x2+x-20 x#=5

x—4 X 2x-08 | . ezl
e e e e AL LU P
(x- )(X+1)+x(x+5)( 2)=(2x-0,8)(x+1)(x-2); x#4

(3> =8x+16)(x+1)+ x(x” +3x-10) - (2x0,8) (" = x~2) = 0;
¥ —7x? +8x+16+ x> +3x> —10x—2x° +2, 8x? +3,2x-1,6=0;
~1,2x% +1,2x+14,4=0 [:(-1,2)
=4 \%
X -x-12=0; I:x eD( )
x=-3

OrBeT: x=-3.
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Pewenue npoeepounoii pabomor 5

3x+2=1 [3x=1-2 |x=-1
1. Bx+2|=1; : : 3.
3x+2=-1 3x=-1-2 _
x=-1
OrBerT: {—1;—%}.
x20
2x20 x> x=3
2. |x2—3‘=2x; ¥ =3=2x ; 2 _2x-3=0; x=-1.
xP=3=- X +2x-3=0 x =1
x=-3
Orser: {1;3}.
_é_x.__.f_.=1 x—4=x*+3x—4
- X“+3x-4
. ——954—— T ; X—4=—x"-3x+4;
X" +3x—4 x-4
2 43x—4 2 +3x—4%0
x=0
x> +2x=0 x==2
x2+4x—8:O, x=-2+23
x#—4 , x==2-23
x#1 X #-4
x#l
OTBeT: { -2- 2«/— 2+2\/—}
x>0(|x|—x) (x>0
¥ -5x+6 _ (x=3)(x-2)
254 29 =2 (x+3)(x—3):2
4 " 7|.\|+ 2. ; ; ;
=9 x<0 (x/=-x) x<0
245546 ) (x+3)(x+2) _
29 i (x+3)(x-3)
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(x>0
x#3 x20
g
x—2=2(x+3) x=-8
0 ; 0 -
< <
X x o
X #-3 x=8
| x+2=2(x-3)
OrsBer: O.

x> =3x=4320
5. |x+1[=x"-3x-4; {x+1:x2—3x—4 ;

x+1=—x>+3x+4

x2=3x-420
x*=3x-420 x=5 -1 4
x*—4x=5=0; 4| x=-1 ; - *
-1 3 5
x2—2x—3:0 x=3 —0———0——0—>x
x=-1
OrBer: {-1;5}.
3’—2 |x+3]=0 x=-3 .3 0
6. |x—+~————=1; 5 ; a 6 8
|x|—2 ixl:O x:O X

<3 lx+3]=-x-3
¥ <—
) x| = —x ; {x<—3 {x<—3 -

x+5=x+2"

~x-3-2 5=2
-x-2
0> x> -3 Ix+3/=x+3 0>x>-3
|x| = —x O0>x>-3
0) ;o x+l=—x-2; s ;
X+3—2:1 X %2 X = >
-x—2

x=-1,5.
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x>0£|x+3l=x+3] x>0 x>0
B) Ixl = x s ix+l=x-2; ¢1==2 @.
x+3-2 x#2 x#2
x—2
OrBeT: x=-1,5.
2x20 x20
7. |x=5]-3=2x; {[lx-sl-3=2x ; <[lx—5=2x+3;
|x=5|-3==2x [x-51=3-2x
~ 0 (x>0
> _
i( x=-8
x=5=2x+3 )
x—5=-2x-3 *=3 x=2
- ; 3.
(0<x<1,5 0<x<L5 |
fy_§_72_ r
x-5=3-2x y=22
x-5=2x-3 3
o [ x=-2
OrBeT: X=—.
|- 53+ 2 3,7
=1 = 2— .
. |xl—2 1, y=x"-5x+6; — £
a 0 6 2 8 3 2
> X

x*=5x+6 _
—x—2

x<0

x#—2

1

[x2—5x+6>0;h2—5x+d:x2~5x+6j
x<0

x<0; |x| = —x

x<0

X =5x+6=-x-2; {x’—4x+8=0;

xX#-2

.
’

D<0 .
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223

2>x>0{f—6x+6>&
6) x20; [x]=x
¥ =5x+6 =1
x—2

2>x20‘ 2>x20
T lx=4

(x2—5x+6<0;

x>0; |x=x

K

3>x>2‘ 3>x>2.
x=2

[f—5x+6>mlf
23
r) x>0ﬂﬂ=x

&Ihz—iﬂ—Q:x2—2x—3;

x?=2x-320
h2—5ﬂ=x2—2x+3

h2~5ﬂ:—x2+2x+9

X2 —5x+6/=x° —5x+6]

b

lx2—5x+6L:—x2+5x—6)

—5x+6l:x3—5x+6j

x> =2x-320
|2 —5x-6=x*-2x-3 ;

bz—Sﬂ—6=—w2+2x+3

.
b
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(x-3)(x+1)>0
a) 4y , , 5 5 ;
lx ——5x|:x“—2x+3 (x —2x+3=(x-1) +2>0Vx)

(x=3)(x+1)>0 (x-3)(x+1)>0
¥ —5x=x>—-2x+3 ; x=-] ;
| —Sx=-x?+2x-3 [[2x’-7x+3=0

(x=3)(x+1)>0
1

; {-1;3}.

X
X

X =

3
1
L2
(x-3)(x+1)=0
(x=3)(x+1)=0 ~x*+2x+920
ixz—SxI:—x2+2x+9’ [xz—Sx:—x2+2x+9,

¥ =5x=x>-2x-9

-

-1 3
(x-3)(x+1)>0 >
x> +2x+920 ; I_JTW
2_ 4. _o- ¢
2x°=Tx-9=0 q 3 45
x=3 ® H--»x
Orser: {-1;3}.
x=0
|x2+3x|—0 x=-3 x=0
10.'x2+3x‘=‘9—x2 +2; , ; h ; lx=3 .
|9“x~|:O x:3 x=—3

x=-3
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3 0

Pemenune nposepounoit pabotsl 5

t(x)=x*+3x; gx)=9-x

b—xq=9—x2

-3 + 3
g(x) — —>
a 3 6 0 8 3 2
X
£ <3 H2+3ﬂ=x2+3x x<-3
a) o-x*=x*-9 )5 4 _ 75 @D
g2+3x=x2—9+2 3
2 2
0>x>_3|x48ﬂ:—x—8x 0>x>-3
6) |9—x2|=9—x2 > _n ;0 D,
—x?-3x=9-x*+2 3
lx2+3ﬂ=x2+3x
3>x20 {3>x>0

B 5
) 252 +3x—11=0
X +3x=9-x>+2
(3>x20
e L T Y
4 ;s X = n .
—3-497
[l

>3 h2+3ﬂ=x2+3x x>3
’9—x4:x2—9 H ; .

X +3x=x"-9+2

X=-—=
3

-3+97

OrBeT: x= 7 .
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x+220 xz-2
6 X +2x+6
11. Ix—ll—g‘=x+2; IX—]|—;=X+2 ; |x—l|=_x—. :
6_ 242x-6
Ix—l|——;_—x—-2 |x_1\:_x +2x

X

(x2+2x+6>0(Vx)); X’ +2x-6=0; x1,2=‘1i\/7

-V 0 —1+v7
x+2x—6 + -7 + + -
t(x)=- - »
x - —

(x>-2
x>0 x>0
a) x—-l.—._.____xzqkzx*'6 ; X =x*+3x+6;
2x ¥=-x*-x-6
x“+2x+6
x—l=-—""""
X
(x>0
l_x:—z . @

b

LL2x2+x+6=0 D <0

0<x<—l+\/7
r ) 0<x<-1+7 0<x<—1+7
- X“+2x-6 R \
6) X—1=- X ; x°=-=x —x+6; 2x2+X—6=0;
= X2x-6 ¥ =x"+3x-6 |[|[x¥=2
L B X
0<x<—1+7
(x=1,5 0<x<—1+7
> ; x=L5.
x=—-2 X=l,5




Peulenue IpoBepouyHoi paboThl 5 A0

x<2

6
12.h+u—£=2_x; h+ﬂ=;+2_x;
X

h+ﬂ=£+x—2
X

2-2v-6 n 1-V7 0 T 1447
t(X)z" >
X — - X

0<x<2
0<x<2
0<x<2 +1__ﬁ—__2_x_f£ ) )
) e 1] X2-2x—6 7 rriE x ;3 xT==x"4+x+6;
x+l|=-2 )
x+1:x2-—2x—6 X=x2_3x-6
X
0<x<2 O<x<2
2 x6=05 {0 5 x=2
{A —2x— S ||x=-1s]
e x=-2
x<l~J7
x<1—J7 B
x=2
2 R ; x=2.
h+”=————;—- x=-15
X
x=-2
x<2
B) X546 g(x):x?‘ —2x+6>0 (Vx)
h+ﬂ=——~——
X
0<x<2
2 0<x<2 0<x<2
1_1“—2x+6 5
x+l= x ;A X =x=3x+6; {x=2 :
pale X6 (X =—x"+x=6  |[2¢° -x+6=0(D<0)
a X
x=2.

Oreer: {-2;2}.
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Pewenue 3avemnoii xkapmouxu 1

5x+4)(3x-2)  3x’+4x—4 x#-3
(r+4)(x-2) _3x7vdx—d D(V):
x+3 1—x x 1
R oeETs e | FT 72
a) 3x" +4x-4=0; x,= =—; 2
- 3 3 X =—
3

3x? +4x—4=(3x—2)(x+2) .
VpaBHeHMe npuodbpeTaeT BUI:

(5x+4)(3x-2) (3x-2)(x+2) _0, (3x—2)(§x—+i+ x+2)=0.

x+3 1-x x+3 x-1
( 2) (5x+4)(x-1)+(x+2)(x+3) 0
\¢+3)( )
2
6) 3x—2=0; x=3 eD(Y)

B) (5x+4)(x—l)+(x+2)(x+3)=0; 5x2 —x—4+ x> +5x+6=0;
6x> +4x+2=0; 3x*+2x+1=0; D<O.

OrBerT: ng.

3

2 Ao ,
9 (x +3X) “2XT-6x-8 424163416

xtosx?ia 42x>-4x-8

é) ;4 —5x2 +4=(x2 —l)(x2 —4) =(x+D)(x-1)(x+2)(x-2);

6) X' +2x" ~dx—8=(x’ ~8)+(2 ~4x)=(x—2)(x* +2x-+4]+2x(x~2) =
=(x=2)(x” +2x+ 4+ 2x) = (x=2)(+ + dx+4) = (x-2)(x+2)";

B) (x2 +3x)2 —2(x2 +3x)—8:(x2 +3x—4)(x2 +3x+2):

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

Torma ypaBHeHHe IpHoOpeTaeT BHUI: x#2

_ 2 x#-2
(x+4) (=) (1) (x+2)  4(x+2) _-3; D(V):
(x+1)(x=1)(x+2)(x-2) (x=2)(x+2) x#1
x_+4__4__3, x+4-4=3(x-2); 3x-6-x=0; x# -1
x-2 x-2

x=3eD(V). Orser: x=3.



Pemrenne saueTHoll KapToyku 1

3. 8x +4x* —10x+3=0; d==1;+3;+ 2
F(@)=0;  f(-1)=0; f(3);t0, f(—3)
f(l)=8~l+4-l—10-l+3:2—5+3=o.

2 8 4 2

1

Torpma f(x)f(x—'z‘) .

8x3+4x2—10x+3l x—% 83> +8x—6=0:

2 _2_(-
8x> —4x? 8x° +8x—6 Axt+4x—-3=0;
— 2+, J4+12
8x" —10x XY= 2 =
8x? — 4x
—-6x+3 —214
—6x +3
0
——
TBeT 2 5 D)
5 7 4
4. 5 - = 3
x“+10x+25  x“+3x-10 4-x°
x‘+3x—10=(x+5)(x—2). Y5
5 7 4
5 — + =0; DV): <x#2
(x+5)° (x+5)(x=2)  (x+2)(x—-2) ( ) D

5(x+2)(x—2)—7(x+5)(x+2)+4(x+5)2 =0;
5(x=4)-7(x* + 7x+10)+4(x+5)" =0;
5x% —20—7x> —49x— 70+ 4x* +40x+100=0;

CosfEis0 x| *=2#D()

x =
12 4 4’

OrBeT: x=25.

2x* -9x+10=0;
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L NP
4x“+13x+10 5
x=-
-13+,/169-160 -13+3
4x* #13x+10=0; x,= = ; 55
’ 8 8 X =—-——
4
x# -2
4x* +13x+10=(4x+5)(x+2); D(V): |
. X+ —4'
4x+5 1
— T =2x+3; —=2x+3; 1=(2x+3)(x+2);
(e2)(aes) BT (2x+3)(x+2)
1=2x* +7x+6; 2x*+7x+5=0;
e @i ey | ¥
Xy =— =—; s eD(V).
’ 4 4 xX=-=
2
Orser: {-1;-2,5}.
6. 22x + }3)‘ +6=0; 2x vt 13x 5 +6=0.
2x°+5x+3  2x7—x+43 x(2x+5+:) x(2x—1+?)
3 3
Ilycere 2x+—+5=t, morma 2x+——1=1-6.
X X
2,8 6-0; p): {7°
ro-6 1£6
2(1-6)+13t+66(t—6)=0; 20-12+13t+6¢° -36¢=0;
612 -211-12=0; 22-T7t-4=0;
3
7+.J49+32 749 t=4 D(y Zx+o5=4
12 = 1 = t———]—e v); 3 3
=5 2+ +5=—
X
2x° +x+3=0; D<0 s PT0E |x=-2
2 ;X = 4.
Lx'+11x+6=0 : 8 x=2

OrBerT: {—2;—3}.
4



Pemnrenue 3aueTHOH KapTouxku 2 231

Pewenue 3awremnoi xapmouxku 2

i :2x_32+2x+4.
4x*+4x-3 9—4x
1
xX==
4 4 dx 320 x1?=—21—,/4+12=—2i4; 2 .
2 4 4 3
X=—=
1 3 g
2 .
4x +4x_3:4(x—5)(x+5)=(2x—1)(2x+3), xi—%
2x -1 2x-3 3
+ =2(x+2); D(V): #—=
(2x—1)(2x+3)  (2x+3)(2x-3) (x+2) () x=-3
x#EZ
- =2(x+2); 2=2(x+2)(2x+3); I1=2x"+7x+6;
2x+3  2x43
— x=-1
2x* +7x+5=0; x|7=_7ir 49_40:413; seD(V).
~ 4 4 X=—=
2
Orser: {-2,5-1}.
2 x—3+x+3_x+()+x—6' D(Y)' x# £l
T x-1 x4+l x+2 x-2° ) x#32
(x—l)—2+(x+1)+2_(x+2)+4+(x~2)-4_
x-1 x+l  x+2 x-2
[ DU . SRS P S
x—1 x+1 x+2 x-2
2 2 4 4 x=1-x-1 2(x-2-x-2),
=1 x+l x+2 x=2"  (x+D(x-1) (x+2)(x-2) ’
-2 -8

Gl (e 2)(x-2)"

x3—4=4(x2—1); 3x2=0; x=0 eD(Y).

OrBeT: x=0.
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Pemrenusa

Px xx42 -1
Pax+l xPex-2

Homosxum x> +x+1=¢.
e x-2=1-3; X+x=t-1;
-1 1+ t#0
=5 . . .
t =3 7 D(y) {t;t?»’

P43 —12 =13t ;

2 +2t-3=0; L

2
Parx+l=1 X +x=0

{x3+x+1=_3. {x2+x+4:0.

Orser: {0;-1}.

4. 31(2x+l)—5(4x2+L)=36.
2x

2

4x
1
TTonoxum 2x+~2—-:t;
X
2 1 1 2
4x" +2-2x —+—==¢°;
2x  4x°
1
4x* +—5 =1
4x-

t
12 10 10’

2x+—=1

314961520 _ 3121 {t =52

t=1

x2+x+2=t+l;

’

X5
2

x=2,5

-2; 311—5(t2—2)=36; 52 =31t +26=0;

Xt =2 2
2x 10 20x° -52x+5=0
I Ii4x2—2x+]:0; D<0 ’
2x
264y 2622205 26+,/676-100 _26+24 | [
20 - 20 T 20 7 |x=01"

Orser: {0,1;2,5}.
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Pemenue saueTHOU KapTouku 2

5.

4x+6  5x=30 [ 4(x+4)  3x+2 _1
x+2  3x°—10x-8 ' 3x*-10x-8 x>-16 ’

3x* -10x-8=0;

x=4
X _5i1/25+24 _5%T7 .
1,2 3 = 3 ’ X=—§, v d

x#—4
3x2~10x—8=3(x—4)(x+§ =(x—-4)(3x+2); D(V): {xx2

2(2x43)  5(x-6) ( 4xrd) e ):1- x;t—%
- ’

42 (x-4)(3x+2) 4)(3x+2)  (x-4)(x+4)
2(2x43)  5(x=6) . 4(x+4)’-(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) .
x+2 (x-4)(3x+2) (2(x+4)+3x+2)(2(x+4)-3x-2)
2(2x43)  5(x-6)  (x=4)(x+4)(3x+2)
2 (=#)(3x+2)  5(x+2)(6-x)
5x+10

x+2
OrBerT: x=@. (Pemmenus Her).

’

=1 x#6;

’

=1; 5=1- J0X5b

6. x*—10x°> +90x—81=0.
(x“ —81)—10x(x2 —9):0 :

(x* +9)(+* ~9)-10x(x*-9)=0;
x=3
(¥ -9)(x* +9-10x)=0; |*=7.
x=1

x=9

Orser: {-3;1;3;9}.
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Pemennsa

Pewenue 3avemnod xapmouxu 3

) x#—1=
g, 4+3xe10 1 D(V): 2
) 4x+5 2x+3 xi—l—l—
4

x==2

~13£4/169-160 —13+3
4x2+13x+10=0; Xy, = ’ - 53
2 8 8 x=_2
4

5
4x2+13x+10:4(x+2)(x+z)=(x+2)(4x+5);

(x+2)(4x+5) 1 X+2—=_1 .
(4x+5)  2x+3” 2x+3”7

(x+2)(2x+3):1;

2x*+7x+6=1; 2x> +7x+5=0;

x=—1
~7+.,/49-40 _ 743, 5 eD(V)-

4 4 7 X =
2

X2 =
OrBerT: {—2,5;—1}.

8x%>-22x+15 16x—-24 9 9
5 +— + 5 |=2x+3.
4x-15 16x°—48x+35 8x’—46x+56 42x—40—8x

X =
11£J121-120 11+
a) 8x’-22x+15=0; x,= z =“81;

Bl W

8x* —22x+15=8(x—%)(x—%)=(2x—3)(4x—5);

4
X=—
+4/242_16. 4

6) 16x —48x+35=0; %, = 24+4/242~16-35 _ 2444 :
= 16 16 5
4

16x7 —48x+35:16(x—%)(x—%):(4x—7)(4x—5);

B) 8x*—46x+56=0; 4x-23x+28=0;
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234, [529-448 _23+9 | T

X5 =
1,2 8 3 Y=

8x> —46x+56=8(x—%)(x~4)= 2(4x-7)(x—-4);

r) —8x+42x-40=0; 4x>-21x+20=0;

x#3,75
21+ 31320 21411 | X4 Cx=1,25
X2 = = > 55 D(V).
8 8 x=3 x#1,75
xz4

8x? +42x 40 = ~8(x-4)(x —Z—) = 2(x—4)(4x-5);

YpaBHeHue mpuobpeTaeT BU:

(2x—3)(4x—5)( ( 8(2x-3) 9 9 )=2x o3

4x-15 dxT)(@x-5) | 2(x-a)(4x-7)  2(x-4)(dx-5)

(2x-3)(4x-5) 8(2x-3)-2(x—4)+9(4x-5)-9(
4x-15 2(4x=7)(4x-5)(x—4)

4x7) =2x+3;

(24-3)(16(2x*~11x+12)+36x-45-36x+63)
(4x-15)-2(4x-7)(x-4)

=2x+3;

(2x-3)(32x?-176x+210)
=2x+3;
(4x-15)-2(4x-7)(x-4)

32x2 —176x+210=0; 16x*—88x+105=0;
5

5 x=
44%\J44*~16-105 4416

1
“,

16 16 77
4

X2 =
X =

32x* =176+ 210 =32(x—1)(x—1—5~) =2(4x-7)(4x-15);
4 4

(2x=3)2(4x-15)(4x-7) —2x43: 2x-3

(4x-15)2(4x-7)(x~4) PEriaE A




236 Pemenus

2x-3=2x>=5x-12; 2x*-7x-9=0;

7449472 711 x=4,5
127 4 - 4 g Lc:-—l ED(y).
Ormer: {-1;45}.
2\(, 3 _17. : .
3. (1+;)(]+;)(x+4)(x+6)—l2, D(V): x#0;

(x+2)(x+3)(x+4)(x+ 6) =12x7.

CrpynnupyeM IIepBBLIM C YeTBEPTHIM K BTOPOHl C TPETLUM
MHOMKUTENIHU YW BBINOJHUM YMHOXKEHUE.

9

(x* +8x+12)(x” + Tx+12) =124 x(x+8+‘—2— =1247,

X

x(x+l-2-+7

X

X

(x+£+8)(x+£+7):12.
X

12
IMomosxum x+—+7=t, sHaunr /(1+1)=12;
X

) t=-4
t"+t-12=0 PR
12 -
x+—+7=-4 {x2+11x+12=0 x= ”;‘/75
; 2 . ; .
x+E+7=3 x"+4x+12=0; D<0 x:_ll_\/ﬁ
X 2
11+73 =11+73
OrserT: {— +\/_; e }
2 2
2
4 x +1) _
. ( ~ 2% 43,5=0.
x7=10x+1  x7+1
4x(x+l] Sy 4(x+l) 5
- )l +3,5=03 - +3,5=0.
x[x—10+—) x(x+—) x+——10 (x+—)
X X X X
Tlonmosxum x+l:t: i——§+3,5:O;

X -10
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4% =51 +50+3,5* =35t =03 7,5 —40t+50=0;
157 —800+100=0; 32 —16/+20=0; ¢, =o-N04=60 382,

1,2 ’
2

3 3
110 R x=3
Xt—=— I:Bx“—10x+3=0 |
2 . . x:_’
L) x =2x+1=0 3
x x=1
OrBerT: {5;1;3}.
5. 4 55x2422x-8 _
) 8x*-22x-55
8x° —22x" —55x° +55x% +22x-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* +14x°
—69x> +55x°
—69x> + 69x*
—14x% +22x
—14x% +14x
8x -8
8x-8
0
8x* —14x° —69x* —14x+8=0.
BoaBpaTrHoe ypaBHeHUEe
8x ~14x-69-2 12 o, 8(x2 +—‘;)—14(x+1)—69=0.
X X" X~ X
Tlonoxxum x+—]~=t , Torma x° ~|——12—=12 -2
C X

X
8(17=2)-141-69=0; 87 —141-85=0;
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17
f=-L

74895885 7+[79  7+27 | 4
12 8 =T g 5°

17
X+o=7 {4x2—17x+4=0. x=
5

26 +5x+2=0  |x=-2

N | =

OTrBerT: {—2;— ;—]—;1;4}.
4
6. (x+1) +(x-3) =242(x-1).

+14+x-3
Tonoum =272 _

x—1, Tormpa x=f¢+1.
YpaBHeHUe NpuMeT BUZ.
(t+2) +(1-2) =242t ;
(t+2) = £ 45024106222 410622 4 5¢-2% 4.2°
(1-2) = £ =5t 2410722 102 2% +5¢.2° - 2°

(t+2) +(1-2) = 26 +0+20-2% + 0+10¢ - 2°
2t(r* + 407 +80) = 2421 ;
a) (=0;

x—-1=0; x=1;

6) ' +407-41=0;

Orser: {0;1;2}.
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239

Pewenue 3awemnoi xapmourxu 4

1.

X6’ +12x-8  178x+748
Xrdx-12 0 2x7419x+42

a) x> —6x° +l2x—8=(x—2)3;
6) x° +4x—12=(x+6)(x—2);

B) 2x° +19x+42=0;

19+ 361336 —1945 | =0

= » ’

4 4 Xx=——

X2 =

7
252 +19x+42=2(x+6)(x+5)=(x+6)(2x+7) .

YpaBHeHUe nmpuobpeTaeTr BUI:

(x=2)  178x+748 .
(x+6)(x-2) (x+6)(2x+7)

D(V):

(x=2)°  178x+748

x+6 (x+6)(2x+7) =0

(x=2)" (2x+7)~178x - 748 - x(2x" +19x + 42) = 0;

(x? - 4x+4)(2x+7)~178x 748 - 2x* ~19x> ~42x = 0

2% = x* = 20x +28-2x> —19x> = 220x - 748=0;
-20x" —240x-720=0;

x* +12x+36=0;

(x+6)2 =0;

x=-6¢D(V).

OrBer: xe (peleHus Her).

x#2
x# -6
x#-3,5
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2. 3 (2x-1)+x(x’ ~1) =2(x+1)".
26— b —x=2xt +dx 2
3% =3x —5x-2=0;
.f(2)=3'8—3-4—5.2_2:0;

3 -3x*-5x-2|  x-2

gf_—L 3x° +3x +1
3x* - 5x
35 ~6x
x=2
x-2

0
3x> +3x+1=0; D<O0.

OrBeT: x=2.

3. (2 +3x-1) —5(2x% +3x43)+24=0.

IMosoxkum 2x> +3x—1=¢, rorma 23> +3x+3=1+4.
YpaBHeHHe mpuMeT BUJ

t2—5(f+4)+24:0; t2_51_20+24:0; t2_51+4:0;

1=4 2x7 +3x—1=4
_’=1; 2 +3x—1=1"
x=1
[2x2 43x-5= 0. =-2.5
23 +3x-2=0 =-2
x=0,5

OrBerT: 0,551}
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24 12 5
2—:7—+x +X.
x“+2x  x“+x
Tax kak ——=—— *—l—(l—-]—)
2 4+2x x(x+2) 2\x  x+2)°
I _1 1
Aax ox(x+l) x x4l
1 1 1
TO 24-— LI, P 2| ——— |+ x* +x
2\x  x+2 x x+
12 12 12 12 9
=X+
x  x+2  x  x+l
12(—1——-—1—):x2+x;
x+1 x+2
12
x(x+1);

() (x+2)
12= x(x + 1)(x+ l)(x +2) .

CrpynnupyeMm mepBbI MHOMHTEJb C UeTBEPTHIM M BTOPOK
C TPeThUM MHOMKUTEJIeM.

12:(x2+2x)(x2+2x+1).
Torma x° +2x=t;
12=¢(1+1);
pieta=0 |
t ! — =0> ’
* =3
X2 +2x=—4 X2 4+2x+4=0; D<0 x=-3
X' +2x=3 X +2x-3=0 ’

Orser: {-3;1}.
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Pemrenus

9-2x x—6 2 6
5. ( 5 +— )(—+———)=1.
x“+x—42  2x°+5x-63 J\x-5 x-3
a) x’+x-42=0;
x==7
x=6
X +x-42=(x+7)(x-6);
6) 2x’ +5x-63=0;
_ =5+/254504 _ 5423 | {x =7

X. =
1.2 4 4

2 9
247 +5x—63=2(x+7)(x—5) —(x+7)(2x-9);

( 9-2x X6 jZ(x—3)+6(x—5):l;

() (3=6) T (+7)(259) | (x=5)(x-3)

x#6
x#5
D(Y): x#4,5;
x#3
x#-=7
(x-6)°~(2x-9)"  8x-36 _
(x+7)(x—6)(2x—9) (x——S)(x—3) B
(x-6+2x-9)(x-6-2x+9)4(2x-9) _ I
(x+7)(x-6)(2x-9)(x-5)(x-3) ’
3(x-5)(3-x)4(2x-9) I
(x+7)(x=6)(2x-9)(x=5)(x-3) ’
“12=x"+x-42; x*+x-30=0;
x=—6
x=5¢D(V).

1

OrBeT: x=-6.
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6. x6+1+(x+1)6=2(x2+x+1)3.

x+x+1 1
=x+—;
2

Hycrs ¢ =

1
xX=t——;
2

2
2 ( 1) 3
X +x+l={x+=] +=.
2] 4

6 6 3
YpaBHeHUe IpUMeT BUJ (t ;) +(t+ ) +1=2(z‘2 +%)
1\° 2 n 0 1\
(t+—) =16 - +15t ( ) +2Ot3-(—) +15¢2 (—) +6z'(—) +(—)
2 2 2 2
Ty ’ 1 (1)
(t——) = +15t ( ) 20t3-(—) +15¢- ( ) —6t~(——) +(—)
2 2 2 2

6
(t+i) +(t—l) +1=26% + 30t e 1
2 2 16 32

3
2
Ho 2 t2+-3-) =2(t6+3t4~—3—+3t2-i+27) 2w 4 28 422 27
4 4 16 64 2 T8 T2
30 4 30, 33 94,202 27
2+ D e a2 2
AT 4 16 32 S ETE
16t —8t2 +1=0;
2
(4 -1} =0;
t=l x+l——_1_
20-1=0 2 2 2 [sz
26041=0" ;==L | ;1o [x=-1
2 2 2

Orser: {0;-1}.
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Pewenue 3auvemnoii kapmouxu 5

1. (x2+2x—1)(2x2+4x—1)=10.

Iyers x> +2x—1=t, Torma 2x% +4x—1=21+1;
1(2t+1)=10; 27 +1-10=0

1eVi80 o 172

11,2: 4 4 f:-._s..;

2
2 _
x +2x-1=2 ' 24 2x—3=0 . =3
2 2._.1__§’ 2 . ’ x=1 "
X t+ix—1= 5 2x°+4x+3=0; D<0

Orser: {-3;1}.

6 5
g, Sy Mg,
X X

6x° —11° +11=11x" +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+

6x° + 6x" 6x" —=17x +17x* =17x+6

—17x" =11x
—17x* =173

17x° —11x

17x° +17x°

—17x* =11x
—17x> =17 x

6x+6
6x+6

0
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¥t =17 +17x* =17x+6=0. (;xz)

ITonyuuniu Bo3BpaTHOe ypaBHEHUe.

6x’ —17x+17-2L+ % =0 6(x +—)—17( )+17=0.
X X
Ilycts x+l=t,'ror,ua x2+L2= -2. 6( —2)—17t+17=0;
X X

612 -17t+5=0; t,=

5
1744/289-120 17413 = 2
1

3

12 RV
=
L)
*TIT2 2x% —5x+2=0 x=2
x+_l.=l 3x2—x+3=0;D<0’ x:_]-'
x 3 2

OTrBerT: {—-l; —]-; 2}-
2

4x*410x+9  2x°+5x+1
2x7+5x+4  6x°+15x+8

Honoxum 2x° +5x+4=1.
4% +10x+9=2¢+1; 6x° +15x+8=31—4; 2x> +5x+1=1-3;

_ 1#0

21+1 t-3 =2; D(V): .
{ 3t-4 t;él_l_
3

(2t +1)(3r—4)+1(r-3)=21(31-4);

, (=2
667 =S5t—4+1> =3t -6 +8=0; *-4=0; {_ eD(V);
27 +5x+4=2 | 2x7+5x+2=0 o |x=2
x4 5x+4=-2 |2 +5x+6=0; D<0  |x=—+

OrBerT: {—l;—z}.
2
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6 3x-6_ x
¥ -3x—4 x-x-2 x+l

x#4
D(V): {x=#2
x# -1

6 3(x=2) _ x|
(=) (x21) | (r-2)(x#l) w1’

6 3 x ] 6 3-x

—— :0, B S——r

(x—4)(x+l) +—J.C—:1._;T] (x—4)(x+l) xrl
6+(33-x)(x-4)=0; —x*+7x-12+6=0;

¥ =Tx+6=0;

[“1 eD(V).

0;

x=6
Orser: {1;6}.

2 2
5. x4 __y3. |-
(X+6) x+6

2 2 2
o2, 0 3 I vy xx6;
x+6 (x+6)b

r=1 "’ X X —x-6=0 ’ x=-2"

[r=—13 E‘_B' {x2+13x+78=0;D<0' {x=3

Orser: {-2;3}.
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6. (x-1)" +(x+4)" =97.

X=l+x+4

Ilyers ¢t = =x+15, Torna x=¢-1,5;
(1-2,5)" +(1+2,5)" =97;
(t+2,5) =t* + 42,5+ 62 -(2,5) +4-(2,5) +(2,5)"
+ 2
(1-2,5)" =¢t* =42 2,5+ 662 -(2,5) —4-(2,5) +(2,5)"

(1+2,5)" +(t-2,5)" =26 4122 - (2,5) +2(2,5)" =97.
Iycrs 2 =a.

2a2+75a+6—z5—97=0;

16a* +600a—151=0;

_ =300%4/300%+16151 _ —300+4- ,/752+1>1 —75+76 i

“2 = 16 ’
azi (x+1,5)2=-l— x+15——
az—%’ (x+1,5)2——l—5] %) x+1,5=—=
[x=-1

| x=-2 .

Orser: {-2;-1}.

>
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Pewenue 3avemnou xapmourxu 6

X 4+2x-15 48
x—2 8—x>’
x? +2x-15 48
+ =0
x=2 (x—2)(x2+2x+4)

1.

D(Y): x#2.

(xz +2x—15)(x2 +2x+4)+48:O.

ITonoxum x2+2x—15=t, TOTIA 4 2x+4=¢+19.
1(1+19)+48=0; 1> +19r+48=0;

=3 {x2+2x—15:—3 _ {x2+2x—12=0.

1=-16" |¥+2x-15=-16 |¥*+2x+1=0
Fx=—1+\/§

x=-1-13 eD(V) .

x=-1

OrBerT: {—1—\/5; -1; —1+\/ﬁ} .

2. 4x’ -21x+10=0.
f(2)=4-2°-21.2+10=0;
4x* —21x+10 x—2
4x° —8x? 4x* +8x-5

8x? —21x+10
8x? —16x

—5x+10
=5x+10

0 1
4416420 _ —4+6 x=7
4x* +8x-5=0; X = = . 2

4 47 x:—LS.
Orser: {-2,5;0,5;2}.
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3x(7x2—92x—l47)(7x2—20x—147)
(x2~8x—21)3

3x° (7()(——2—1—8)—36) (7[x—-2—1—8)+36)
al — =-10.
X’ [x—gl——S)
X

21
Ilomoxxum x-—-—-8=¢.
X

=-10.

3(71-36)(71+36)
13

107 +3-49/> —3-1296=0; 10> +147/* -3888=0.
Tax kax 3888=3"-4> u 7’ (101+147)=35 4% | TO menwTenH

——10;

b

d=+3+3-4;43-4%;+3%,+3% . 4;...
F(3)#0;  f(-3)=0; f(12)=0;
f(-12)=0, rax xax 12*(10-(~12)+147)=12"-3;
12%-(27)=12%-3%;
107 +147¢% —3888 t+12
1027 +120¢° 1067 +27t —324

271> 3888

27t% +324¢

—324¢-3888
—324:/—-3888
0

102 +27¢-324=0;

- t=4,5

=27+.729+4-10-324 274117 .

[]2 = = ’ 36 ’
’ 20 20 [=——




250

Pemenna

a) x—2-g=-12;

X

Pidx-21=0; |¥=77;
x=3

0) X—§—8=2;
X 2

2x% —25x-42=0;

25+ a5ese asem | FTM4

» 3
4 4 = 3

Mo =

21 36
B) A‘———8=—3—;
X 5

5x2 —4x-105=0;
. 2% 44525 2123 {x=5
‘1,2 T 5 = ~ >

> x=—4,2.

Orser: {-7;-4,2;-15;3;514}.

9 9 8x 2%+ x 10
4. . ~ + | -
2x“=11x+5 35+9x-2x" 4x—-1) 2x-9 x-5
a) 2x —11x+5=0;
x=5
1+ 121240 1149 .
,\‘l:, = = ’ 1>
’ 4 4 X =—
2

2;

2x° —]1x+5:2(x——5)(x——%)=(x—5)(2x—1);

0) 2x* +9x+5=0

. 9+ 81440 9411 x=5
X, =

. PRI L

-2x7 +9x+5=-2(x —5)(x+—) =—(x-5)(2x+1);

B) 8x’ —40x+18=0;



Pemenue sauerHoit xaprouku 6

4x* -20x+9=0;

10£,100-36 108 |

4 4’

X2 =
X =

No N —

8x* —40x +18=2(2x-9)(2x-1);

9(2x+1)-9(2x=1)+8x(x=5) x(2x+1) 10 _5.
(x—5)(2x—])(2x+l) 2x-9  x-5 7

18x+9-18x+9+8x*~40x x(2x+1) 10
(x=5)(2x+1)(2x-1) 2x-9  x-5

(8x7-40x+18)x(2x+1) 0 _,.
(2x-9)(x-5)(2x+1)(2x—1) x-5
2(2x—9)(2x—1)x 10
_ =2;
(2x~9)(x—5)(2x—1) x=5
_%x___i_z, 2()6—5):2; 2=2.
x-5 x-5 x—35
X#5
1
X#—
OTBeT: sn060e X, TaKOe UTO
x#4,5
1
X#——
2

eCThb pelleHue.
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2x 13x _
T 2xP-5x43 2x%+x+3
2x 13x t#6
+ =6 D(V):
x(2x—5+%) x(2x+l+%) () {t;tO
3 3 2 13
TTonmoxxkum 2x+=+1=t¢, rorga 2x+--5=t—-6; —+—=06;
X x -6 1
2+13(1-6)=61(t-6); 6/°=51t+78=0;
22 171 426=0; t1,2=17i-,/2j9—208 :17:9;
2x+>41=2
r=2 X+ ti= 2x}—x+3=0; D<0
e DV); 3 ; 2
t=6,5 x4 1= |4 —11x+6=0
X 2
1+/121-96 1145 x=2
X2 = 3 = P 5 3 -
X==
4

Orser: {0,75;2}.

6. (x+1) +(5-x) =1056.
(x+1) —(x-5)" =1056 .
x+14+x-5

2

(1+3) =(¢=3)" =1056;
(1+3) =1 +50* 3410732 41072 -3° + 513" +3°
(1=3) =¢°=5r* 34107 3% —10¢2-3° + 5¢-3' = 3°

ITostoxxum ¢ = =x—-2,rTorga x=+¢+2;

(¢+3) —(¢=3) =10/ 34207 3% +2.3° =1056;
15¢* +2706% +243=528; 15¢* +270(> -285=0; *+182-19=0;

P =-19; & f=1 x-2=1 x=3
=1 Tolt=-1" |x-2=-1" |x=1’

Orser: {1;3}.

Il



Peirenue sauerHo# kapTouxu 7

253

Pewenue 3auwemnoil kapmouxu 7

1. (x—&)(x-%)(x~%)=(x—l)(x—

(x=1)(x x+])(x+2)(x+3)—
x=1
a) (x=2;
=3

0) (x+l) \+2) x+3)—r =0;
(x‘+3x+2)(x+3)—x =0;
X 46x7 +11lx+6-x"=0;
6x +11x+6=0; D<0.

OrBerT: {1;2;3}.

2. (.\‘2—x+1)4—10x (x —r+l) +9x*=0.

R 4
(,\’ —x+]j _10( \+l) +9=0.
x x

.
x“—x+1

=3

X

2)(x-3).

D) (x-2)(x-3);

D(V):

x3)=0;

(")

R 2 2 _
[x“—x+lj _9 xz—x+l: ; x —4x+1=0

X X X2+ 2x+1=0
(xz—xﬂ)z 1 R =1 ¥ —2x+1=0
x ) ©41=0; D<0

X=x+]

=1

L X

OrserT: {—~l;2—\/§;1;2+\/§}.

x#0;

x:2+\/§
x:2—\/§

x=-1

x=1



254 Pemenns

3. (xz —6):—9)2 =x> —4x? -9x.

xz(x—6—%)2=x2(x—4—2). (x#0)

X

9 9
ITonoxkum x———-6=¢, Torga x———4=¢+2,
X X

U ypaBHeHHe IpuoGpeTaeTr BUX (> =1+2.

[x=9
% _6=2 x=-
|:t=2 . x—;~ - . x2“8x_9:(). 5+ 61
_ ? 9 ’ 2 ’ X=—"H"
t=-1 Y2 —6=—1 x°=-5x-9=0 2
X —
szs ;/'6—1

5— 1
OrBerT: { m;—1;5+\/6_;9}.

2 2
xz0
x#1]
12 3 4 5 6 x#2
4. x+;+x—2+x—3+x—4+x—5_0 XEZ; D(‘V): x#3
x#4
x#5

Tax xak x — oeJybie 4pcJja, TO:

a) eclid x>5, TO Bce APOOHM MOJIOKUTEJbHBIE UHCTIA

1 2 3 4 5 6
9TO 3HAYUT —+——+ + + + >0, 1. e.
x x-1 x-2 x-3 x-4 x-5

KOpHell HeT;

6) ecnid x < (), TO BCce APoOU oTpUIlaTeJbHBbIE YHCIA, YTO

1 2 3 4 5 6
o3Havaer —+-—+ + + +—<0;
x x-1 x-2 x-3 x-4 x-5

B) sHadYeHus x, paBHble {0;1;2;3;4;5}
He npunaguexar D(V).
OTBeT: pelIieHUs HeT.
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5. x'—x*-9x> +2x+2=0.
f(l);ﬁO; f(—l)#O; f(2)¢0; f(~2)¢0.
3HaUYNUT, pallMOHAJIbLHBIX KOpPHEH ypaBHEHHUe He MMeeT.

IIpemcraBuM JieByI0 4acTh YpPaBHEHHS B BHIE IpoH3Befe-
HUS OBYX TPEXUJIEHOB, T.e.

2
a0x4 + a‘x3 + azx— +a3x+a4 =
2
=(b0x:Z +b,x+b2)(c0x‘ +c,x+c2),
THE ay; ay; ay; ay; a3 bys by bys ¢p5 ¢35 ¢y €Z, HO 3BaMedaeM, UTO
2 2 4 .3 2

IIpoBepum (x +b]x+2)(x +c]x+1)=x -x -9x"+2x+2,
TOTZA

2 2 _
(x +b1x+2)(x +c,x+1)—

=x'+ (b +¢)x +(be, +3)x” + (b +2¢)x +2,

b +¢ =-1
2¢, +b =2 2¢,+b =2 b =—4

9ra mapa NOAXOOUT I be, =-12.
HUraxk,

xt = x® —9x? +2x+2=(x2 —4x+2)(x2 +3x+1)=0;

_x=2+\/§

=2-A/2
X’ —4x+2=0 ¥ V2
” > _—3+\/§.
x"+3x+1=0 X = 2
__3+J§
T2

2 2

OrserT: {2_\5;2+ﬁ;_3+ﬁ;ﬂ§}.
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6. 1+L7=i2 ; D(V): x;t_z;
(x+2)" x#0

)cz(szr4x+4)+4x2 =5(x2+4x+4);
¥+ 4x® +4x? +4x* - 5x* —20x-20=0;
4453 +3x —20x-20=0;

f(=1)=0;
x'+4x’ 432 -20x-20|  x+1
'+ X X +3x% =20
3x° +3x7
3% +3x°
—-20x-20
—20x - 20
0
¢J(x):x3 +3x%-20;
9(2)=0;

X 43x° =20 x-2
X —2x° x* +5x+10 (D<0)
5x* —20
5x% —10x
10x-20
10x—20

0
Orset: {-1;2}.
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Pewenue 3anemnoi xapmourxu 8

1 3x°430x+75 x*~10x°+9 _9
" x45x7-25x-125 (x2—4x)2—2x2+8x—15 -
3(x*+10x+25) (x*-9)(x*-1) .
(x—5)(x2+5x+25)+5x(x—5) (x2—4x)2—2(x2—4x)——15 - s
. 5 X+ x
3(x+5)° 3 (x+3)(x=3)(x+1)(x-1) _1. D(Y)' x£3
(x=5)(x+5)° (x2—4x—5)(xz—4x+3) ’ ) =+

3 (x+3)( 3)(x+1)(x—1)=2'
P gy [y R

; e
W50 5o e i0; xeslen).
=5 x=5 x=5 ’

x-2  x+2 x-4 x+4 28 x #+l1
Tt E et : ;
2 x-1  x+l  x-3 x+3 15’ D(y) {x—ﬁ’
1 1 1 2
l-——+1l+—=1- 1+———8—
x~1 X x-3 x+3 157
g1 28 ! 3 14
s+l x-1 x+3  x-3 15> x2—1:x2—9+ﬁ;
1 3 14 2
HOycrs x> -1=¢. -=—+—; -8)= ‘- )
yere x’—l=r. —=—to+-oi 15(1-8)=451+14(s -81);

150 —120=45t + 14> ~112¢5 146> -82t+120=0; 7t —41t+60=0;

> 2 _
a1 JTe8I-1680 4121 |(=3 (¥ -I=3 jxr=4

tl'): - ’ > ’ ;
2 14 14 (2200 |2 2 YT
_ 7 7 7
x=2
x=-2
x=3 El GD(V)
7
3 3 3]
X==3,/ D122 —;—\ﬁ»
] 7 OrBerT { 2 3\/; 3 7]
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Perrenusa

3.

66(x?~610
x2+L—7-)-:15. D(V):
(x+26)~
x* =676 =(x—26)(x+26);
610=676—66;

x*—610=x>—676+66;
66(x2 ~610)=66(x ~676) + 66%;

66(x>-676 2
2y ( 7)+ 66 >=15;
(x+26)~ (x+26)

2, 66(2x—(x+26)) 462

x4+ + ==15;
x+26 (x+26)
. 2 66(x+26
2, 2x:66 66 7_ (x ):]5;
x+26 ( x+26)' x+26
2 X+ 66 =
(x+ 66 ) =81; x+26 ;
x+26 66
X+ =-9
x+26

X’ +26x+66=9x+234
| x? +26x+66=-9x-234"

(x=7

- e D(V).
x=-20 )
x=-15

Orser: {-24;-20;-15;7}.

X*+17x-168=0
¥ +35x+300=0
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4,1 3
Iomoxum t=x—1+2x—3 =x-2 x=t+2.
3 3
(t+1) +(1- 1) N
4] 3 ! 3 )7
a) (1+1) =r* +48 460 + 41 +1

(1=1)" =¢* —47 + 6 — 41 +1

(1) +(e=1)" =2(c" +6° +1);

3 3

6) (r+—‘é) =1 +30 ‘/—+3t 1y (—[3—]
3 3 3

(3]0 5)

3
[z+£]3 +(t——\/§j3 =2(t3 +t).
3 3

VpaBHenue mpuMeT BUJ

106 + 6062 +10=4127 +41¢;
10/* — 417 + 6012 =41 +10 =0 — BO3BpaTHOE ypaBHEHUe.
104 —41t+60—ﬂ+ﬂ~0 IIycTe t+l:a, TOTHA

t

Pit=a*-2; 10@;-2) 41a+60=0; 10a>—41a+40=0;
t

5 1 5
= — (+—-=—
_ 412 fl681-1600 _41x9 | 977, (2
1,2 — - ’ ’ >
20 20 L8 18
5 t 5
207 —51+2=0 (=2 |x-2=2 [x:4
> 15 15 .
52 -8t+5=0;, D<0 =5 |x-2=7 x=2,5

Orser: {2,54}.
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5 (,\-2+x+l)2 19, (x2+x+1)2 49
. (x+1)2(x2+1) Tas’ (x2+2x+1)(x2+1) T s’

2
x? vc+1+l
i X 49

,\‘z(,\'+2+~l—][x+l) 457
X X

1 1 1
x+—+1=(; x+—+2=t+1; x+—=t-1;
X X X

M=%; 457 =49(r -1); 4% =49

x=2
1
1= x+tp1=2 R =7
2 X 2 | 2x"-5x+2=0, -
? 1 ’ ) ’ __()+\/6—5—.
[=—= X+—+1=—= 2x°+9x+2=0 ="
Z X
__9+«/6§
L 4
9+465 ~9++/65 1
OTBerT: - +\/_; +J—;—;21.
4 4 277

6. 12x° +52x° —13x* —156x° —13x2 +52x +12=0 (:x3);

Honyth BO3BpaTHOe ypaBHeHUe

126 +52x% ~13x 156 -2+ 2 2 _ g

X X~ X7
12(x3 +L3)+52(x2 +é)—13(x+l)-156=0.
X X~

X
1
Iycts x+—=1.
X

1 1
x>+ ﬁ-—-tz—2; x3+7=l3—31;
Ry X

12( =31)+52(¢ =2) =131 =156 = 0;
120 +520° =491 -260=0; f(-4)=0;
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261

1267 +5267 491 =260 | 1+4
121° + 48¢7 121 + 4t — 65
4% — 491
4% +16t

- 65260
—65¢ —260

0

2+./4+780 -2+
1207 +41-65=0; t,= +780 2428,

12 12
[x=-2
__l
xelo3 =73
x 2 2x> +5x+2=0 3
1_13 2 PO
x+—=— ; |6x " =13x+6=0 ;
x 6 R )
1 x“+4x+1=0 x=§
x+—=—-4
- x=-2-43
_x:—2+\/3_’

OrBerT: {—2—\/5;—2;——_;_;~2+\/§;%;%},

t=—=



Conep:xanue

IIporpaMMa SIEKTHUBHOTO KYDCA tuenrrernteaneeanernnremamanenreeeneeanes
1. JIHHEHHBIE YPABHEHM cveeuerrneecresrererensenssensasssnsosnsssasssssnnssennssens
BTN 14175 1007 ¥ S PP
TpeHUPOBOUHAA PABOTA L .iviiiiiiiiiiiiiiii e eeaee e,
JluneliHble YPABHEHUS C OJHUM HEHN3BECTHBIM
Y IPUBOLAIIHECT K HIM .eueturenernnennrnerntenerueancanenecancaneneennss
TIPDAKTHRYM 2 ottt ettt e eeaaes
TPEHUPOBOUHAT PABOTA 2 tunrienrennieitiineentanneeneeeaneenneeaeenneenes
IIpoBepoUHAas PABOTA 1 . oeviniiiiiiiiii it
YpaBHEHUA NPUBONAIMECT K JIMHEHHDBIM «eouvvunerinernnennernneanns
TIPAKTHRYM B ettt erntere e e etee e eaeeaaeeaaeeneanteaaanns
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