
10 
YPABHEHVIs:l, CO.QEP)f{ALUVIE 
nEPEMEHHYKl no,Q 3HAKOM 
MO.QYns:l 

1 0.1. Onpe.QeneHIIIe Mo.Qyns:. Lilli en a 

M o .a y JI eM ( a6coJIIOTHOH semPumoi1) 'IHCJia a Ha3h.IBaeTc5l 'IHC­

JIO a, eCJIIJ: OHO HeoTpHI~aTeJibHO, H npOTHBOITOJIOJKHOe eMy 'IHCJIO, 

ecJin a oTpHI.(aTeJihHO: Ia! =a , ecJiu a~ 0 u Ia! =-a , ecm1 a< 0 . 

feoMeTpn'IeCKHH CMbiCJI MO,nyJI5l. j-3j=3 j3j=3 
Mo,nyJih '!HcJia - aro paccTOJJtme oT ---41ei====!l=====i•._-~,. 
na'IaJia OTcqeTa ,no roqKu ua Koop,nu- -3 0 3 x 
HaTHOi:'! rrp5!MOH, COOTBeTCTBYIOU~eH Puc. 10.1 
9TOMY qucJiy (pHC. 10.1) 

CnoiicTBa Mo,nymi 

lai~O; ( 10.1) !a+bl~lal+lbl; (10.5) 

la12 =a2; (10.2) la-b! ~!al-Ibi; (10.6) 

jab! =!alibi ; (10.3) !xi~a ~-a~x~a; ( 10. 7) 

,a,_ Ia!. 
b -jbj' (10.4) I I> [ x~a, x _a~ < x_-a. ( 1 0.8) 

1 0.2. PacKpbiTIIIe Mo.Qyns:. 

1. EcJiu rro,n 3HaKOM Mo,nymi noJJOIKHTeJibHa5! BeJiuquna, TO Mo­

,nyJih npocTo onycKaeM. 

HanpUMep, ~~ -1J = ~ -1. 
2. Ec.Tm no.n 3HaKOM MOAYJI5! oTpuuaTeJibHa5! Be.TJHquna, TO MOAYJih 

onycKaeM u MeHJJeM 3HaK BbipaJKeHH5l, CTOJJIUero no,n Mo,nyJieM. 

Hanpu.Mep, J1-~J=-1+~. 
3. Eom rro,n 3HaKOM Mo,nymr rrepeMeHHaJJ seJiuquna, TO rrpuMeHR­

eM MeTO,n rrpoMeJKyTKOB. 
HanpUhtep, paccMOTpuM BhrpaJKenHe lx-1j. Hai1,11.eM nyJIH cpym<-

unu, CT05!IUei1 no,11. 3HaKOM MO.ll.Y.TJR: x = 1 . PaccMoTpHM npoMeJKyTKH 

( -oo; 1], (1; +oo) u pacKpoeM Mo,nyJih na KaJK,ll.OM 113 nux: 
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1)ecmr XE(-oo; 1],To lx-11=1-x; 

2)eCJHI XE(i; +oo),TO lx-il=x-1. 

1 0.3. MeTO.Qbl peweHIIIVI ypaBHeHIIIVI 

1. £CJIII ypaBHeHHe HMeeT BH.[( lf(x)/=g(x) H g(x) ;:::0, TO 

lf(x)l = g(x) <=> [ f(x) ~ !5x), 
f(x)- b(x). 

2. EcJin ypaBHeHne co.n;ep)KHT HeCKOJihKO MO.ll.yJiei1:, HanpnMep, 

HMeeT BH.[( lft(x)l±lf2(x)l = g(x), TO np:nMeH5IeM MeTOi'( HHTepBaJIOB: 

1) HaXOi'(HM HYJIH ¢YHKU:HM, CT05IIu:HX ITO.[( 3HaKOM MO.ll.YJI5I, pernaH 

ypaBHeHH5I _t;(x) = 0 H f2(x) = 0; 
2) HaHocnM HyJI:n ¢YHKU:Hi1: Ha O,ll3 ypaBHeHnH; 
3) pacKpbiBaeM MO.[(YJIH Ha Ka)K,ll,OM npOMe)KyTKe; 
4) pemaeM noJiyqenHhie ypaBnen:nH; 
5) npOH3BOi'(HM OT60p KOpHeM Ha Ka)Ki'(OM npOMe)KyTKe, OCTaBJI5I5I 

KOpHn, npnHa,n;Jie)Karu:ne paccMaTpnBaeMoMy npoMe)KyTKy. 

TeeT ,Qn51 nposepKIII TeopeTIII'·IeCKIIIX 3HaHIIIL71 

YlwJ!Cume npaBWlb1lbtii eapua1tm omeema ( 1-2 ): 

1. Mo,n;yJieM qncJia a Ha3biBaeTc5I: 
1) lJHCJIO a, eCJIH a ;::: 0 ; 
2) lJHCJIO -a, eCJIH a< 0 ; 
3) 'IHCJIO a, ecJI:n a< 0 ; 
4) lJHCJIO -a, eCJIH a;::: 0 ; 
5) lJIICJIO a, eCJIII a 2: 0 II lJIICJIO - a, eCJIH a< 0 . 

2. CBoi1cTBa Mo,n;yJIH: 

1) jaj>O; 

3) laf =a2; 

5) jxj~a~{ x;a,. x_-a, 

7) !x/2: a <=> [: ~ ~~; 
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2) jaj;:::O; 

4) jaj3 =a3; 

6) jxj~a~[ x;a,_ 
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Ycmmweume coom6emcmeue: 

3. PacKpbiTHe MOfl:YJI51 

YCJIOBI1E 

1) \a- b\ , a >b ; 

2) \a-b\, a<b; 

3) \a -b\, a> 0, b > 0; 

4) \a+b\. a>O, b>O. 

PE3YJibTAT 

a) a-b; 

6) a+b; 

B) b-a; 

r) -a-b; 

A) ecmi a> b, TO a-b, 
CCJIH a < b , TO b-a ; 

e) ecJIH a > b , TO b-a , 
CCJIH a < b , TO a- b . 

Ycmmweume npa8UJlb1l!f10 nocJZeiJoeameJlbrtOCmb: 

4. EcJIH ypaBHCHHe HMCCT BH,ll; \ft(x)j±jj2(x)\ = g(x), TO: 
a) HaXOAHM HYJIH cpyHKU:HH IIOA 3HaKaMH Mo,n:yJieH:; 
6) pacKpbmaeM MOAYJIH Ha Ka:>KuoM npoMe:>KyTKe; 
B) peiiJaeM ypam-IeHH51 Ha npoMe:>KyTKax; 
r) HaHOCIIM HYJIH cpyHKU:HH ft(x) H j 2(x) Ha 0,U3 ypaBHCHII51; 
A) npOH3BOLJ:HM OT6op KOpHCH Ha Ka:>KLJ:OM IIpOMC:>KYTKC, OCTaBJI5151 

KOpHH, TipiiHaAJIC:>KaiQHC paCCMaTpHBaCMOMY npOMC:>KYTKy. 

OmBembt 
HoMep Ja,naHHJI 1 2 3 4 
llpaBII.IIbHbiH 

5 2,3,5, 7 1 - a, 2 - B, 3 - ,n, 4 - 6 a, r, 6, B, ,n 
BapiiaHT OTBeTa 

np111Mepb1 

IlpHMep 1. HaHAHTe KBaApaT npoH3BCAeHII51 KopHeH: ypaBHCHH51 

x2 +\x\-20 =0. 
Peweuue. YqnThiBa51, qTo x 2 = \x\2 

, ypaBHeHne 3aniiiiJeM B BII,n:e: 

\x\2 +\x\-20 = 0. . 
Do TeopeMe BIIeTa rroJiyqiiM \x\ = 4 , TOrAa x = ±4 II \x\ = -5 , Tor,n:a 

x E 0 . HaH:AeM KBaApaT npou3Be,n:eHII51 KOpHeH: ypaBHCHII51: 

( -4·4)2 = 256. 

Omeem: 256. 
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llpHMep 2. Hai1,llJITe npoH3Be~eHMe KopHei1 ypaBHeHMJI 

lx+~l=~lx-~1-
Peweliue. Y'IIITbiBaR, 'ITO o6e 'IaCTM ypaBHeHIIJI rroJIOJKIITeJibHbi II 

laf = a2 
, 3arriirneM: 

(lx+~l)2 =( ~lx-~1)2, (x+~)2 =5(x-~)2, 

x 2 +2.J5x+5-5x2 +10-JSx-25 =0, 4x2 -12~x+20=0, 

x 2 - 3~x + 5 = 0 , OTKy~a no reopeMe BIIeTa x1 · x2 = 5. 

Omeem:5. 

llpHMep 3. PerniiTe ypaBHeHIIe lllx- 51-51- 5j = 5 . 
Peweliue. PernaR ~aHiiOe ypaBHeHIIe, 6y~eM rroMHIITb, 'ITO ypaB­

HeHIIe If (X )I= a rrpii a ;;::: 0 paBHOCIIJibHO COBOKYIIHOCTII ypaBHeHIIM 

f(x)=a II f(x)=-a,arrpii a<O perneHIIMHeiiMeer. 
ll OCKOJibKY npaBaR 'IaCTb ypaBHeHIIJI lllx- 51-5\-5\ = 5 IIOJIOJKII-

TeJibHa, TO, OHO paBHOCIIJlbHO COBOKYIIHOCTII ypaBHeHIIM: 

x-5 -5-5-5, ~ x-5 -5-10, ~ lx- 51 _ 5 =_10.~ [II I I _ [II I I- [lx-51-5=10, 

~-~-~-5=-~ ~-~-~=~ ~-~-5=~ 

-1-->o.[llx-5511:155·, [:=~:~~5, l:::~·o, 
,.._,. X- -- '~ 5 5 ~ 10 

l
x-51=5· x- = , x= , 

' x-5=-5; x=O. 

Omeem: {-10; 0; 10; 20}. 

llpHMep 4. Hai1~IITe MO~YJib pa3HOCTII KBMpaTOB KOpHei1 ypaBHe­

HIIJI lx2 -4x- 21 = 4x + 18. 
Peweuue. YpaBHeHIIe IIMeeT perneHMe rrpii ycJIOBIIM, 'ITO 

4x + 18 ;;::: 0 MJIM X ;;::: -3,6 . 
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3aMCHIIM ~aHHOe ypaBHeHIIe COBOKYIIHOCTblO ypaBHeHIIM 

[
x2-4x-2=4x+18, [x2 -8x-20=0, [x=-2, 
x2 -4x-2=-4x-18; ~ x2=-16; ~ x=10. 

Hai1~eM MO~YJib pa3HOCTM KBa~paroB KOpHei1 ypaBHeHIIJI: 

lxf -x~j=I4-100I=96. 

Omeem: 96. 

Яг
уб
ов

.Р
Ф



IIpHMep 5. Penn1Te ypanHeHHe lx-61-lx+41 = 10. 
Peweuue. Ha:i1:11:eM HYJIH cpyHKU:H:li, 3amrcaHHbiX noll: 3HaKaMH MO­

ll:YJie:li, pellia5l. ypaBHeHH51 X- 6 = 0, OTKyll:a X= 6 H X +4 = 0, OTKylJ:a 
x=-4. 
HaHeceM ':!IICJia -4 II 6 Ha KOOplJ:HHaT­

Hyro rrp51MYIO (piic. 10.2). PaccMOTpHM 

IIOJiy':!eHHbie rrpOMeJKyTKII II paCKpOeM 

MO!l:YJIH Ha KalKlJ:OM II3 HIIX. 

-4 6 X 

Puc. 10.2 

1. HarrpoMeJKyTKe (-oo; -4] ypanHeHHe lx-61-lx+41=10 rrpHMeT 

BH!l: -x + 6 + x + 4 = 10 IIJIII 10 = 10 . CIIelJ:OBaTeJibHO, mo6oe ':!HCJIO, 

rrpHHalJ:JieJKaru:ee rrpoMeJKyTKy ( -oo; -4] , 51BJI51eTC51 perneHIIeM ypan­
HeHH51. 

2. Ha rrpoMeJKyTKe (-4;6] rroJiy':!IIM -x+6-x-4=10, -2x=8, 
X= -4 . f1aCK0.7JbKY qiiCJIO -4 He IIpiiHalJ:JieJKIIT rrpoMeJKyTKY ( -4; 6] , 
TO ORO He 51BJI51eTC51 pellif'HJieM ypaBHeHH51 Ha 3TOM rrpOMeJKyTKe. 

3. Ha rrpoMeJKyTKe ( 6; + oo) rroJiyqiiM x-6-x- 4 = 10, MJIH 

-10=10. CJiell:OBaTeJibHO XE 0. 

Omeem: ( -oo; - 4] . 
4-l2x+1l-l3-2xl IIpnMep 6. PernHTe ypanHeHIIe .J = 0. 

x 2 -Sx-6 
Peweuue. 3arrJirneM 0,[(3 ypaBHeHJI51: 

x 2 -Sx-6>0{::::}XE(-oo; -1)u (6; +oo) (pHc.10.3). 

+ 

-1 6 

Puc.103 

+ 

X -1 6 

Puc. 10.4 

X 

PernHM ypanHeHne MeTOlJ:OM IIHTepBaiiOB. Ha:i1:11:eM HYJIH cpyHKU:HM 
IIOlJ: 3HaKaMII MOlJ:yJieM, pellia5l. ypaBHemm 2x+1 =0, OTKyll:a X= -0,5 
H 3-2x=0, OTKyll:a X=1,5. IlOCKOJibKY ':!IICJia -0,5 H 1,5 He IIpiiHa­
lJ:lieJKaT o6JiaCTH lJ:OIIYCTIIMbiX 3HaqeHliM ypaBHeHII51 (pHC. 10.4), TO 
pelliHM ypaBHeHIIe Ha ll:BYX rrpoMeJKyTKax: ( -oo; -1) II ( 6; + 00 ) • 

1. EcJIH x E ( -oo; -1) , To ypanHeHHe npHMeT BII!l: 

-2X-1+2x-3-4 =0 IIJIH -8 = 0, CJiell:OBaTeJibHO XE 0. 
2. £CJIII XE (6; +oo), TO ypaBHeHHe rrpiiMeT BII!l: 2x+1-2x+3-

-4 = 0 HJIII 0 = 0 , CJiell:OBaTeJibHO X E ( 6; + oo) . 

Omeem: (6; +oo). 
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3a.Qa'illl .Qfl~ C8MOCTO~TeflbHOrO peweHIII~ 

PeunneypaBHeHM51 ( 1-11 ): 

1. -jsx- x 2 -61 = Sx- x 2 -6. 2.j6x-x2-7j=x-1. 

3.jx2-3l-xl+1j=1. 

5.lxl+l1-xl-1=0. 

7. l3-xl=-ly-2xl. 

4. 12-11-lxlll=i. 

6.lx+11+14-2xl-lx+3l+6=2x. 

jx2 -4xj+3 
8. 2 1. 

lxl +15-xl 

9. l1-2xl=v'16+16x -3. 

11. 4(lx+1l-2r
1 
=l1+xl. 

10.j3-xl+l2+xl=3+l4-xl. 

PelllMTe CMCTeMbi ypaBHeHMH (12-15): 

12. {x~0,5~=3,5, 13. {l-xi+21-YI=:_3, 
IY xl-2. 3,5x+2,5y-1. 

14 {y=1-x, 
· IYI=1+x. 

15 {5-l2x+3yi=O, 
· l3y-2xj-1=0. 

16. Haiiwne KBa,n:paT pa3HOCTM KopHeii ypaBHeHM51 

2x2 +~(-2x)2 -6=0 ·~-...,.. 
17. Haii,n:MTe cyMMY Kopneii ypaBHeHM51 ~ 5 ( x- 2 )2 = ~ ( x-5/ . 
18. Haii,n:MTe cpe,n:nee apwpMeTn<IecKoe Kopneii ypaBnemm 

~lx+113 =~lx+112. 
19. Haii,n:MTe cyMMY Kopneii ypaBHeHM51 l-xl 3+l1-xl 3-9=0. 
20. Haii,n:HTe -lxl, ecJIH l4-xl+5x+8=0. 
21. Haii,n:MTe pan;MOHaJihHbre KopnM ypaBHeHM51 

../3X+6 + v'3!xl = 4 
1-xl .Jx+2 · 

22. YKaJKHTe HaH60Jiblllee n;eJioe pellleHHe ypaBHeHH51 

l(-x)31-_£_=0. 
x 2-1 1-x2 

23. Hai:J.,n:nTe cyMMY noJIO)KMTeJibHhiX Kopneii ypaBHeHH51 

llxl-1l=~lx-11. 
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24. HaM,li,HTe rrpo113BeJJ:eHne Bcex op.unHaT ToqeK rrepeceqeHI151 

KpHBhiX lx+yl=5 11 ~xy-1 +2+yx-1 =2,5. 

Omaembl:1. XE(-=; 2]u[3; +oo).2. {2; 3; 7±fU}.3. {-3; -2; 

-1; 0; 1; 2; 3}. 4. {-4; -2; 0; 2; 4}. 5. XE[O; 1]. 6. x22. 7. x=3; 

y=6. 8. {-~; ~; 2}. 9. {0; 3}. 10 .{-6; 2}. 11. {-2-.JS; .JS}. 

12. (3; 1), (~; 1
3
1
).13. (-i~; ~~). (1; -1).14. (0; 1).15. (-~; -~); 

(~; ~);(-1; -1);(1; 1).16. (J13-t( 17. 2,5.18. -1. 19. 1. 20. -3. 

21. {- ~ ;1}; 22. 0. 2.3. 3. 24. 16. 

KoHTponbHbllll TeeT 

N!! 3a.uauua BapuaHTbi OTBeToB 

1 . 2) ~. 
CyMMa KOpHei1 ypaBHemur 

1) 3' 3' 
1 1 

3x2 + lxl- 2x = 0 paBHa 3) 6; 4) -3; 
2 

5)-3. 

2 34 
1) (0; 10]; 2) (2; 15); 

2 KopHI1 ypaBHeHI15f (3x) =- lxJ 3) (-22; -10]; 

IIpHHa,li,JJe:>KaT rrpoMe:>KyTKY 
4) ( -5; 0); 

5) (-2; 5). 

Cpe.uHee apmpMeTHqecKoe KOpHeii: 1) 4; 2) -4; 
3 

ypaBHeHH51 lixl
2 

+31+4X = 0 paBHO 
3) -2; 4) 43; 
5) 25. 

IIpoH3Be,UeHne HaH60JJhiiiero 11 1) -1; 2) 0; 
4 HaHMeHbiJiero KOpHeH ypaBHeHH51 3) -3; 4) 6; 

l1-xl
2 

+ 31 = l-4xl paBHO · 
5) -9. 
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N!! 3a~aHHH BapnaHThlOTBeToB 

Y,ll,BOeHHOe rrpOII3Be,ll,eHHe 1) 0; 
KOpHeM ypaBHeHH5l 2) 2; 

5 
ji-.J3xj2 + 6x + 41 = l1-xl2 + x + 21 

3) 4; 
4) 0,5; 

paBHO 5) -12. 

1 . 2 

KBa,n;paT cyMMbl KOpHeii ypasHeHI15l 
1) 9' 2) 3; 

6 4. 1, 5x2 + jO, 5x -11 = 1 pas en 3) 3' 4) 1 

5) 0. 

Mo,ll,yJib cpe,ll,Hero 1) 18; 
2) 23; 

7 apwflMeTwiecKoro KOpHeii ypasHe- 3) 2; 

2 1+lx+41 4) 4; 
HH5l (x+4) +1= lx+ 4l paseH 5) 28. 

qHCJIO KOpHeii ypasnemm 
1) 6; 2) 4; 

8 
11111-xl+ 2J-1J+11 = 2 paBHO 

3) 3; 4) 2; 
5) 1. 

HaiiMennumii KopeHn ypasnemur 1)(2; 7); 2) (-4; 5); 

9 21-x-61-lxl-lx-61-18=0 rrpmra- 3)( -1; 6); 4) [ -2; 5]; 
,ll,Jie)KHT npoMe)KyTKY 5)(-oo;O). 

KoJiwieCTBO u:eJinrx 1) 3; 
3HaqemJi:i: X, ,ll,JI5I KOTOpbiX 2) 4; 

10 He BbiiiOJIH5leTC5I paBeHCTBO 3) 2; 

lx2 -10x+ 161 lxl
2 

-10x+16 
4) 6; 

== paBHO 5) 7. 
x 2 -10x+24 lxl2 -10x+24 

EcJIH k - KOJIH'-lecTBO pa3-
JIH'-lHbiX KOpHeM ypaBHeHH5l 1) 4,5; 

9-lx3 + 2lxl2 -91 =( -x)3' 2) 3; 
if 3) 6; 

a Xo - Hal160Jibiiii1M KOpenh :'lTOfO 4) 42; 
ypaBneHII5l, TO anaqenne Bnrpa)KeHH5l 5) 1. 
0, 5x0k paBno 
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N2 3a,ll,aHIUI BapnaHThlOTBeTOB 

Ky6 cpe)lnero apiicpMenrqecKoro 
1}2; 
2) -3; 

12 KOpHeH ypaBHCHIUl. 3) 27; 

~-2Jxj2 
+8x-6 ·(1-Jx-11) =0 paBeH 4) 8; 

5) 1. 

Mo,11,yJih cyMMhi Kopuei1 ypaBHeHIIR 1) 6; 2) 16; 
13 3) 28; 4) 4; 

-lx-11-(J-xl+l2-xl)==8(1-x) paBen 5) 51. 

EcnH ( x0; y0) - pernenHe cHcTeMhi 1) 1; 
u {T1 -1-2-t 2) 12; ypaBHeHHH y - X, 

14 Jy-3xj== 1 3) -12; 
H 3-1 x0y0 > 2 , TO 3Ha'-Iemie 4) 22; 

Bhlpa)KeHH51 -12Jy0 -x0J paBno 
5) -6. 

HoMep sap;amu1 1 2 3 4 5 6 7 

HoMep rrpaBMJihHoro 
1 4 3 5 2 1 4 

OTBeTa 

HoMep sap;amu1 8 9 10 11 12 13 14 

HoMep rrpaBHJibHoro 
5 1 2 1 4 1 5 

OTBeTa 
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