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KOHTPOJIBHBIE PABOTDI

Kourpoabnas paGora 1
Bapuanr 1. K-1

1. KpaxpaTHblit TpexwieH ax® + by + ¢ MOXeT ObITb pasnokeH Ha MHOXHTEH
a(x - X, )(x - x,), ECI1 H3BECTHBI €10 KOPHHU X, U X,.

a) Halinem xopHu kBaapaTHOTro TpexwieHa x2 - 14x + 45, peLuus u1s 3T0ro KBaApaTHoe
ypaBHeHHe x? - 14x + 45 = 0 ¢ ueTHBIM BTOpbIM KO3bdHUKeHTOM. OnpeaenseM
IMCKPUMHMHAHT ypaBHenus D, = (-7)* - 1 - 45 = 49 - 45 = 4 = 2% i1 ero KopHH

x=72y2* =742, 1e.x,=9ux,=5. Tenepp HaHHbIil MHOTOUNEH JIETKO
Pa3I0OKHUTb HA MHOXKUTEH: | - (x -9)(x - 5) =(x-9)(x - 5).

6) Haitnem kopHu KBagpaTHOro TpexuieHa 3y? + 7y - 6, pelnB COOTBETCTBYIOLIEE

ypaBHeHue. OnpeaeinseM ANCKPUMHHAHT YpaBHeHH D=7 4- 3- (-6)=49+ 72 =

=121 = 11° n ero xopuu y=—_—7i— '”-=-7i”, Te ) = nlhdl = i‘-: 2 Y
Z7-11 -8 23 6 6 6 3
=== -3 . Tenepb pa3noxuMm JaHHbIH MHOFOWIEH HAa MHOXKUTENH:

3 ‘()’—%)(,v~(—3))=3[y—§)(y+3) . MOXHO TaKKe BHECTH YHCIIO 3 B NICPBYIO

CcKOBKY: 3,1'—3%)(y+3)=(3y~2)(y+3) .

2. Mocrpoum rpaduk dynkunu y = x* - 2x - 8. ——
Hns 3Toro BhIAeNMM MNONHBIA KBadpat: |
FEA-20+ 1) - 1-8=(x-1)*- 9. Bumo, uto, 41\
JAHHBIN rpaduK NOMydaeTcs U3 rpaguka y = x* — .3 :'

i
|

CMelLeHHeM NapaGosibl HA OfHY elHMLLY BIIPABO U
Ha 1eBATh eAMHHL BHH3. Ternepb JIErko OTBETHTH Ha 2,7
BOMPOC 33,1a4H, HCTO:b3YS MOCTPOCHHBINA IpaduK.
a)npux =1,5 y=-2.7 (To4HOE 3Ha4EHHE
y=(-1,5?-2(-1,5)-8=225+3-8=-2,75),
6) sHayenuey =3 npu X, = —2L5 u x, =45 (14 Ha-
XOXKUEHHS TOUHBIX 3HAUEHHH X HAJIO PELUNTD ypaBHe-
HHe3=x2-2x -8 win 0= x* - 2x - | 1, KopHu kOTOpOro -9
x=1+12 =1434,Te x, ~=2,4H x, =4,4;
B) GyHKUMs 0OPAILAETCA B HY/Ib IPU X, = -2 WY, = 4; hyHKuMs p > 0 B IPOMEKYTKAX
—o0,=2) H (4:+00) ; bynKums y < 0 B npomexyTke ( -2; 4);
1) GyHKUMS BO3pacTaeT (T.¢. GONblieMy 3HAUEHIIO APIyMEHTA COOTBETCTBYET Gosbluee
3HaueHHe QYHKUHMK) B APOMEKYTKE (I;+o0) .

-

3p+p-2 . i
Rymryent Pas3iokHUM €€ YHCTHTENb H 3HAMEHATENb HA
-— p'

MHO)KI/ITCJ'IM..HJM Pa3oNKECHHA YHCJTUTEN S Haiinem KOPHH KBaAPATHOTO TPEXUNICHA

3. Y1o0bl cOKpaTHTB 1PO0H



Bapuanr 2. K-1 5
3pP+p -j._llncxpummaﬂr D=1"-4-3-(-2)=1+24=25=5"yTorna
-1+y57  -1%5 4 2 -6 )
=————=—" T p=—== H p, =—=—] . [lonyyaem: 3p’+p-2=
PP h=6=3" P~ % e e

= 3( p—% } p-(—l)) =(3p-2)(p + 1). PaznoxxuM 3HAMEHATENb, UCTIONB3YS HOPMYITY

JUIS Pa3HOCTH KBaApaToB uncel, UMeem: 4-9p* =22 -(3pP = (2-3p)(2+3p) =

3pP+p-2_ (3p=2)(p+1) __p+l

4-9p° ~(3p=-2)(3p+2) 3p+2’

4. Y1o6b1 HaiiTH HaHMeEHbLLIee 3HAUEHHE KBAIPAaTHOTO TpeXwieHa X2 - 6x + 11, BbuaenuM
NOJTHBIA KBaPAT PasHOCTH: X3 - 6x + 11 = (x2-6x +9)+2=(x2-2-x-3+ 3} +2=
= (x - 3)* + 2, Tak xaKk npu Mo6bIXx 3HAYEHUAX X BhIpaxkeHue (x - 3220, To
BbipakeHue (x - 3)* + 2 2 2. Cre1oBaTeNbHO, HAMMEHDLLIEE 3HaUeHHe KBA/IPaTHOro
TPeXWIeHa PaBHO 2 1 OCTHraeTcs npu x = 3.

IMonyuenusiit pe3ynbTaT UMeeT HarnsaHoe 0ObsAcHeHue. Eciu nocTpouts rpaduk
dyHKUMK y = (- 3)2 + 2, TO nosiyunm niapabosy ¢ BepiunHoii (3; 2), HanpasieHHY IO
BETBAMH BBepX. OYEBHAHO, YTO HAaUMEHDLLIEE 3HaYEHHUE (GYHKLHU JOCTHIAETCS B
pepuixHe napa6osnsl. [103ToMy HauMeHblLEE 3HAUEHHE KBAIPATHOTO TPEXWICHA
paBHO 2. 1.

S. Ecnn napa6ona y=< X" u npaMas y = 6x - 15 nepecekalorcs, TO TOUKH HX
NiepeceyeHUs NpUHALUIEXAT K napabone u npamoii. ClenoBaTebHO, KOOPAHHATHI
TOYEK NepeceyeH s YIOBIETBOPSIOT M ypaBHEHHAM U napaGonbl ¥ npaMoit. Peunm

=-(3p-2)(3p +2). Torna nomyuaem:

cucremy ypasrermii: | ¥~ '_l; * ’ . Tak Kak neBble YaCTH YpaBHEHHI OIMHAKOBBI, TO
y=6x-15 1

npupaBHseM v nipasbie. [Tonyuaem ypasHerne: —x° =6x—15 wmx?- 18x +45=0.

PeinM 310 KBanpaTHOE ypaBHEHHE C YeTHbIM BTOPbIM K0adpuumerToM. Haxoaum

RUCKPUMHUHAHT D .= (-9)*- 1: 45=81-45=36=6’nKkopHu x=9* 6" =946,

T.. X, = 15 n x, = 3. Tak kak ypaBHeHHE HMEET KOPHH, T mapabona 1 npaMas

nepeCCKaIOTCﬂ Onpezlemm aBcrmcesl Touek ncpeceqeuuﬂ HaMLlCM UX OpOAUHATHI:

y,=%~ - =§ 15“—— 225=75 u y,= ; X, ——43'—— 9=3. HUrax, napa-
6ona 1 npamas nepccekaro’rcx B ABYX TOUYKAX C KoopnMHaTaMH (3;3)u(1575).

Otser: (3; 3) u (15; 15).

Bapuanr 2. K-1
1. Kaanpambm TepxwieH ax? + bx + ¢ MOXeT ObITb pa3NoXeH Ha MHOXHUTENH
alx - X (X - X;), €CTT1 U3BECTHBL €TO KOpHH X ux,
a) H’dPLLICM KOPHH KBaZPaTHOI'O TpeXwieHa X* - 10\' + 21, PeLmB 15 3TOro KBaIPaTHOE
ypaBHeHHe x? - 10x + 21 = 0 ¢ yeTHLIM BTOPBIM K0dhdHUKeHTOM. Onpesensem
IMCKPUMMHAHT ypaBHeHus D, = k2 -ac = (-5)2- 1- 21=25-21 =4 =2 (rnea =1,



6 . KoHTponsbHuie paborsbi

b_-10 —kt\ﬁi;(-s):\/ﬁ?

k=5=—2—=—5 ¢=21)Bero KopHH x = =5+2,T1¢.

X, =Tux,=3.Tenepb paznoxuM faHHbIi MHOI‘O‘U]CH Ha MHomm_rm I(x-7)x-3)=
=(x- 3)(x-7.

6) Haitnem KopHM KBagpaTHOTO TpexwieHa 5y? + 9y - 2, pelliiB COOTBETCTBYIOLIES
ypaBHeHHe. ONpenennuM AMCKpHMUHAHT ypaBHeuus D = b - dac =92 - 4- 5- (-2)=

-b2JD _ -9+ \IF _

2a 25
—2 . Tenepb pasnoxum

=81+40=121=11%(rnea=5,b=9,c=-2) MeroKopuu y =
=-9tll =-9+ll____2__1 _-9-11_-20 _
T N T T RIS I T R T

RaHHbI MHOTOWIEH Ha Mﬂommenn:5~fy—%)(y—(—2))=5[y—%)(y+2).
s A

MOXHO TaKkxke BHECTHM 4HCIO 5 B NEPBYIO cxony:(Sy—S-%](y+2)=

=(Sy-1){y+2). y
2. MocrponM rpaduk dyHkumK y = x*-4x - 5. s B K
3TOr0  BBIAENHWM NONHBIH  KBaApaT: ‘
y=(x*-4x+4)-4-5=(x-2)"-9. Buano, uro !
JaHtibli rpaduk nosryqaercs n3rpaduka y = x2 13-

cMeuieHHeM MapabosTbl Ha IBE €MHHLIbE BIIPABO -1.5
H Ha JeBATh euHuL BHU3. Ficnonb3ys nocrpo-
€HHbH rpadMK, OTBETHM Ha BOIPOCH! 3a1a4H.

a) npu x = 0,5 y=-6,7 (TOUHOE 3HAYEeHHE
y=0,5-4-0,5-5=-6,75);

6) 3HaueHue y = 3upu x, =~1,5 U x, =5,5 (ans -5
HAXOX/ICHHSA TOUHBIX 3HAYEHHH HAZI0 PELIHTD
ypaBHeHHe x* - 4x - S = 3 x?* - 4x - § = 0, 6.7
KOPHH KOTOPOTO X = 2412 =2434, Te.

x=-L4 u x,=54;

B) hyHKuMs oBpaaerca BHyIb Npn X, =-1ux, = §; cbkauua y>0BnpoMexyTkax
(—eo;=1) 1t (5;400) ; hymxumsa y < 0 B npOMex(y'rKe( 1;5);

r) dyHxuus youiaer (v.e. 6oablIEMY 3HAUEHHIO APIyMCHTA COOTBETCTBYET MEHbliIee
3HauyeHue QyHKuMn) B npomemyﬂ(e (—12;) -

4ct + 7c 2

MHoxuTeu. s pa:moxcenim YHC/IMTEA HAIIeM KOPHH KBAAPAaTHOTO TPEXWIEHa

4¢’ + Tc - 2. AuckpuMuHauT D=7 -4 -4 - (-2) =49 + 32 =81 = 9, Torna,,
=79 -739 2 1 -16

= \Te ¢===— =-—=-2, [onyuaem: 4c?+7c-2=
24 g U ATgTa"eTy v

=4(c- %)((‘ ~(=2))=(4c~1)(c+2). Pasnoxum 3uaMeHaTeab, ICIONB3ys GOpP-

3. Y1o6b1 cokpaTHTb Ap06H , PAVIOKHM €€ UHCITHUTENDb H 3HaMEHATelTb Ha



Bapuant 3. K-1 7-

MYty U1 paaﬂocm KBajpatoB wucelt. Mimeem: 1-16¢2= 12 - (de)’= (1-4c) (1 +4c).

4t +7¢-2 (4c ])(c+2) —l(l 4c)(c+2) c+2

1-4¢  (1-4c)(1+4c) (1-4c)(1+4c)  dc+l’

4, Uto6b! HaifTi HaHGOMBIUEE 3HaUEHNE KBAXPATHOIO TpEXWieHa - x* + 4x + 3, BbuienmM

MOJHBIH KBAAPAT Pa3HOCTH: -X2 +4x + 3 = -(x?-4x-3) = -((x*-4x + 4)-4-3) =
=-(x?-2:x-2+2) +7=7-(x-2)% Tax KaK NpH MOGHIX 3HAUEHHUAX X BBIPAXKEHHE .
(x-2)? 2 0, TosennunHa 7 -(x - 3)* < 7. CnenosatenbHO, HaHGObLLEE 3HAUCHHE
KBAaJpaTHOTO TPEXWIEHa PaBHO 7 M AOCTHIraeTCa NpH x = 2.
IMonyuenHbIf pe3ynbTaT MMeET HarasaAHoe 06bacHeHHe. Ecnu nocTponts rpaduk
byHKumMH y = - x? + 4x + 3 = 7 - (x - 2)%, To nonyuuM napabosny c epuinHoii (2; 7),
HAMpPasicHHYIO BETBAMH BHU3. OUEBHAHO, UTO HaHOObLIEE 3HAUCHHE PYHKLIMI
IOCTHIa€TCA UMEHHO B Bepiunte napabosasl. [lostoMy HanGonbliiee 3HaueHue
KBaJIPaTHOTO TPeX'WIeHa paBHO 7.

1
S. Ecnu napaGona y=—x’ u npsamas y = 12 - X NepeceKaroTcs, TO TOYKH MX

Torzaa nmonyyaem:

TiepeceyeHUs NPHHAILIEXAT U rapaGone u npsMoii. ClenoBaTelIbHO, KOOPAUHATHE
TOUEK NEPECEyeHIs YAORNETBOPAIOT H ypaBHEHHIO NapaGoIbl M ypaBHEHHIO IPAMOii.
L,
Ex . Tak kak sieBble YacTH ypaBHEHHE
y=12-x |
OZIMHAKOBBI, TO NIpUpaBHseM 1 npasbie. [Tomyyaem ypasuenue: — x* =12 - x Wi
X +2x-24=0. 2 b
Petunm 310 KBapaTHOE ypaBHEHHE C YeTHBIM BTOPBIM KO3 dHLeHTOM ( k == =1;

PewinM cucteMy ypaBHeHHil: r=

=1,¢=-24). Haxoaum anckpumunant D, = k* -ac = 12- 1+ (-24) = 25 = 52 u kopHu
-k + - 2
x=k_\/:'__l+_5__115 T.€. X, = 41 x, = -6. Tax KaK ypaBHeHHE HMeET

a
KOpHH, TO napaGona U mpsMas nepecexkaiorcs. Onpenenus a6cuuccu TOuEK

. 1 l
nepeceyeHu, Hau}leM X OPAMHATHL =5~x, = 5 16 8 u
»= % X7t = .;. . (-—6)2 = —.36=18. Urak, napabona u npsmas nepecexalo'rcx B

IBYX TOYKaxX C Koopnuuaramx( 6; 18) n (4; 8).
Orser: (- 6; 18) u (4; 8).
Bapuanut 3. K-1
1. KsanpatHblii TpexwieH ax? + bx + ¢ MOXeT GbITb pa3fiokeH Ha MHOXHTENH
a(x - x,)(x - x,), €CIIH H3BECTHbI €r0 xopHn X HX,
a) Hdu.ueM KOPHH KBaJIPATHOTO TPEXWIEHA X* - 12x+ 35, PELLXB 1151 ITOTO KBaAPaTHOE
ypaBHeHHe x? - 12x + 35 = 0 ¢ 4YeTHBIM BTOPHIM KO3pPUUHEHTOM

(k b :;_Z =-6, a=l, c=35 ) HaxoauM OHCKPUMHHAHT YypaBHEHHA

—k+JD ___-(—6)1: 1

=61,
1.

D, =k*-ac=(-6)-1-35=36:35=1= 1> uerokopuu x =



8 KoHTponbHbie pabotsl

1. X, = 71 x, = 5. Teneps pa3noxuM NaHHbIA MHOTOWIEH Hd MHOXHTENH:
- (x-T}x-5)=(x-5)x-T7)..

6) Haitnem KOpHH KBagpaTHOro TpexuiceHa 72 + 19y - 6, pewns COOTBETCTBYIOLIEE
ypaBHetiue. OnpenenuM QMCKpUMHHAHT ypaBHeHUs D=6 -4ac=19*-4-7-(-6)=

b+
=361+168=529=23* (rae a=7, b=19, ¢=-6) U €r0 KOpHU y=—T— J_

2a
19223 _-19823 19423 _4 2 _-19-23 42,
27 4 NI TRt T T T T
Tcnepb pa3noxum JaHHBbIt MHOTOWIEH HA MHOXHTENH: 7 (.} -5 ]( - )_

2
=7 )’-'7-)(}’*'3). MoOXHO TakXe BHECTH YMCIO 7 B nepByo cKoOKy:

(7;:—7%](y+3)=(7y—2)(y+3)' ‘

2. Moctpoum rpadmk GyHkunu y = x* - 6x + 5,
Ins 3TOoro BbLAENHM HONHBIH KBaapaT: 22
y=(x*-6x+9)-9+ S5=(x-3)*-4. Buano, yto :
JaHHbIH rpadmk nonyyactca uzrpapukay =x> -1 |
CMellIeHHeM NapaGosIbl HA TPH €AMHMLIBI BIIPABO |
‘M Ha 4eThIpe eAMHUU BHU3. Ucnonb3ys nocrpo-
eHHbli1 rpaduk, OTBETHM Ha BONPOCH! 3a1a4H.

a)npux =05 y=2,2 (TOYHOC 3HAYEHHE
y=0,5-6-0,5+5=225),

0) sHavenuey =-lnpu x =-13 u x, =4,7 (ans
HaxoX/1eH!s TOUHBIX 3HAYEHHI HAO pewTh

ypaBHCHHE x? - 6x + 5 = -1 uau x? - 6x + 6 = 0, KOPHU KOTOPOTO
¥=3+3=3%171e =13 n x,~4,7);

B) QyHKUMA O6paiuaeTcs B Hynb NpH X, = | M X, = 5; GyHkuus y > 0 B npomexyTkax
(—oo;]) 4] (5;+oo); ¢GyHKuMsy <0 B TIPOMEXYTKe ( I;5);

r) pyskuns BospacTaer (1.¢. GOJIbLIEMY 3HAUEHHIO APIyMEHTA COOTBETCTBYET DoJbLuee
3HaueHHe GYHKLHMH) B IPOMCXYTKe (3i+0).

3. Yrto6bl cok g 2L F1%a-4 : ‘

. paTHTh ApOGh — , PA3OXKHM €€ UHCNTEND M 3HAMCHATEND

1-25a
HA MHOAHTE . ﬂﬂﬂ PaIOXEHHUA YUCIUTENSA HaineMm KOPHH KBAIPATHOIO TPCXWIE€HA

Sa* + 19a - 4. Quckpumunant D = 19*-4-5-(-4) = 361 + 80 = 441 = 212, rorna
194217 -19%21 2 1 -40

= = e =—== y=——=—4 11 M:
a 3 TN a, 10 onyuyaem

54° +19a-4=5 a—é (a—(-4))=(5a-1)(a+4). PasnomMm 3HAMEHaTeNb,

-4 ¢

ucnonb3ys GopMyity [Uis pasHOCTH kBaapaTos uucen. Umeem: | - 2542 = 12 - (Sa)’=
= (1-Sa)(1+54). Torna nonyuaem: :



Bapuart 4. K-1 9

541904 _ (Sa-1)(a+4) _~(1-Sa)(a+4) _

~1-25¢  (1-5a)(1+5a) (1-5a)(1+5a) Sa+l’
4, Yto6b1 HalTH HAaHMEHDbLLIee 3HaUCHME KBAPATHOTO TPEXWieHa x° - 8x + 7, Bblaennm
NOMNHBINA KBAAPaT pasHOCTH: X2-8x +7=(x*-8x+16)-16+7=(x?-2-x-4+4)-9=

=(x-4)?-9. Tak KaK NpH NoBbIX 3HAYEHHAX X BbIpaeHHe (x -4)? 2 0, To BeMUnHa

(x-4)2-9 2 -9. CnenoBaTejbHO, HANMEHDLLEE 3HAYCHHE KBAPATHOTO TPEXWIEHa
PaBHO -9 H IOCTUraeTcs Npu x = 4.

IMosnyyenubii Pe3yALTAT UMEET HarALHOe o6mcueuue Ecnu nocrpouts rpadux
(yHKUMH y = x? - 8x + T =(x - 4)? - 9, To monyurM napabony ¢ BeplnHoii (4; -9),
HarnpasJIeHHYIO BETBAMH BBepX. OUeBHIHO, YTO HAUMEHBLIIEE 3HaYeHHE QYHKLIMH
JIOCTHTaeTCs MMEHHO B BeplumHe napabonsi. [TosToMy HanmeHblee 3HaueHue
KBAaJPaTHOTO TPeXWIeHa PaBHO -9.

Orser: -9. 1. i

S. Ecnu napabona y=zx' W npsaMas ¥ = S5x - 16 nepecekatoTcs, TO TOYKHU HX
niepeceueHus NpUHaIEKAT U napabore 1 npamoii. CrienoBaTenbHO, KOOPAHHATH
TOUEK NEPECEYEHUS YIORIETBOPAIOT H YPaBHEHHIO NNapaboibl M YPaBHEHHIO IPAMOIL.

1>

y==x .

T4 . Tak kak neBble YacTH ypaBHEHHUH

y=5x-16
OJMHAKOBBI, TO MPUpPaBHseM U npasble. [TonyyaeM ypasHeHHe: lx2 =5x-16
wm x? - 20x + 64 = 0, 4
PewrnM 3T0 KBaapaTHOE YPAaBHEHHE C YETHBIM BTODBIM KOIDGHUHEHTOM

Peluum cucreMmy ypaBHeHHid:

(k=-[23=—10 a=1, c=64). Haxonum anckpumuHant D, = k?-ac = (-10)2-1- 64 =

—k+ -(-10
=100-64 =36=6*n KopHH X = k \/_ (- ) \/_ =1016,1..x,=16¥n

x,=4. Tak kaK ypaBHEHHE HMEET KOpHH T0 napa60na W NpsaMas NepecekaroTcs.
Onpenenun abcuucchbi TOYEK nepeceveHHs, HaitaeM HX Opau-

HaTBL §y = 2 X = 162 u oy, ..i- -x2 21424 Yrax, napa6ona u npamas
NEPECEKaloTCs BuByx Toukax ¢ koopauHaTamu (4; 4) u (16; 64).
Bapuanr 4. K-1
1. KsanpaTsiii TepxuieH ax? + bx + ¢ MOXeT ObITh Pa3ioXeH Ha MHOXHTENH
“a(x - x,)(x - X,), ECIIH U3BECTHBI €70 KOPHHU X, H X,
a) demeM KOPHH KBaIpaTHOTO TPEX'WIEHA \r’ 18v + 45, pelurB KBaapaTHOE ypas-

HeHHe x°- 18x+45= 0cuem5mmopbmxoa¢)¢>ﬂm(k-é-—=—9 a=1,c=45).

HaxonuM AMCKpUMUHAHT ypaBHenus D, =k*-ac=(-97-1-45=81-45=36=62uero

—k+\D, —(-9)tV6’
KODHH X = L= (-9) =9+6,T.e. x, = 15ux,= 3. Tenepb pasnoxum
a

IAHHBIK MHOTrOWIEH HA MHOXHTENHU: 1 - (x - 15)(x - 3) =(x - 3)(x - 15).



10 KoHTponsHbie paboTbt

6) Haiiiem KOpHH KBaZIpaTHOTO TpexwieHa 9x* + 25.x - 6, pelMB COOTBETCTBYOUIEE

ypasHeHue. OnpeieliM ANCKPUMUHAHT ypaBHeHus D= b?-dac =25 -4-9 - (-6)=
—b+JD _-25+V29) -25+29

2.9 18

=-3. Tenepsb pa3noKuM

=625 + 216 = 841 = 29? u ero KopHU Xx = »
25429 4 2 -25-29 -54
TE XS———=—== H X,= =

18 18 9 ETEETS

JaHHBIt MHOTOMJIEH HA MHOXHTENN: 9 ~[x —-%](x -(-3))= 9[.\' - —;— ](x+3) .

MoOXHO  TakXe BHeCTM uucio 9 B  mepByilo  CKOOKy:
[9.\'—9--%](x+3)=(9x—-2)(x+3).

2. ITocrponm rpadmk dyrkiwmn y = x*- 8x + 13. 14 37010 BbLIEIHM NOMHBIH KBAaAPAT:
y=(x2-8x+16)-16+ 13 =(x - 4)- 3. BuaHo, uTo AaHHbIN rpaduk nonyvaercs
u3 rpaduka y = x° cMeleHHeM napabobl Ha YeThipe eAMHHLbE BIIPaBO M HA TPH
elMHHL BHH3. Vcnonib3ys noCTpOeHHbIH

rpadHuK, OTBCTHM Ha BOTIPOCHI 3a4aUH. 32—
a) mpy x = 1,5 y=32 (TouHOe 3HAUYEHHUC
y=152-8-1,5+13=325); PY3 NN |

6) sHauenne y = 2upH x, =1,8 u x,=6,2 (s 1
HAXOXKIEHHA TOUHBIX 3HAYEHHMI HANO PELINTD
ypaBHenHe x*-8x.+13=2umux*-8x+11=0, ¢
KOpHH KOTODPOTo X =4+5 =4122, T.e.
x==18ux,=62)

8) hyHKUKs obpauiaeTca B HyIb pK X, = 2,3 1
X, = 5,7 (AN HAXOXKAEHHS TOYHBIX 3HAYEHH
Hazno PeLMTD ypaBHeHHe X2 - 8x + 13 =0, kopHu -3
KOTOpOro x=4+3=4%17 Te x,=23n :
x,=5,7); byukunus y > 0 B npoMexytkax (—0;2,3) # (5,7:+); dyHKUHA
y <0 B npomexyTtke (2,3; 5,7);

r) gyHKLHs Bo3pacTact (T.e. GonbLIeMy 3HaUEHHIO APIryMEHTa COOTBETCTBYET Gonbliee
3HaueHHe PYHKLMH) B TPOMEXYTKE (4;+oo) .

76 -116-6
9-49b*
MHOXUTENN. [J15 pa3noXeHUs YHCIHTEIIS HalieM KOPHH KBaApaTHOTO TPeX'WicHa
76 + 116 - 6. JuckpumuHauT D = 112-4-7-(-6) = 121 + 168 = 289 = 17%, oraa

o UENIT 11217 _6_3 -28

, T.e, b=—== n b =—"-=-2. IMonyuyaem
X 1 (VIR "= 14 y

76  +11b-6 -.-'7(17 _3 )(b -(=2 )) =(7b-3)(b+2) . Paznokum suameHatens,

3. Yro6bl COXpaTHTB ApO6bH , PA3N0KUM €€ YHCIIUTESTb M 3HaMeHaTelb Ha

7
Kenonb3ys GopMyJy JUisl pa3HOCTH KBaapaTos yncen. MiMeem: 9-4962 =3 - (7b)=



Bapuant 1. K-1A 11

7 +116-6 _ (16-3)(b+2) _
9-495"  (3-7b)(3+7b)

= (3 - 7b)(3 + 7b). Torna monyuaem:
_—(3-7b)(b+2) __b+2
(3-76)(3+76)  Tb+3°
4. Y061 HalTH HauGONbLLIEE 3HAYEHHE KBAAPATHOIO TpEXWIeHa -x2 + 6x - 4, BBLIETHM
NOJIHBIIA KBAAPAT Pa3sHOCTH: -x? + 6x -4 = -(x2- 6x +4) = ((x*-6x+9)-9+4) =
=-(x2-2-x-3+3)+5=-(x-3)+ 5. Tak kak npy NoObIX 3HAYEHUAX
X BopaxeHHe (x - 3)? 2 0, To BeMuHHa S - (x - 3)? < 5. CnexosaTenbHO,
Hanborblilee 3Ha4ECHHE KBAAPATHOTO TPEXWICHA PABHO 5 M IOCTHTaeTCS MpH X = 3.
TlonyueHHblit pe3yabTaT HMEET HarnaaHoe obbacHeHue. Ecnu noctpouts rpaguk
byHxuMH y= -x* + 6x -4 =-(x - 3)2 + 5, TO nonyunM napaboimy ¢ sepinHoi (3; 5),
HanpaeJICHHYI0 BeTBAMH BHH3. OueBHIHO, 4TO HanOONbIIEe 3HAYECHHE PYHKLIMK
JIOCTHTAETCA HMEHHO B BepiliHe mapabonsl. [ToaToMy Hanbosnbluee 3HaueHHE
KBAJAPATHOrO TPEXWIEHa PAaBHO 5.

1
5. Ecnn napa6ona y=§x u npamas y = 20 - 3x nepeceKkaloTcs, TO TOYKH HX
nepeccyeHus NpUHaVIexKaT i napabose u npaMoit. ClienoBaTeNbHO, KOOPIANHATHI
TOUEK FEPeceicHUA YIOBIETBOPAIOT H YPABHEHIHIO NapaGosTbl M YPaBHEHHIO NPAMOA.

y=—=x’ .
5~ . Tak xak JeBble YaCTH YpaBHeHHii

y=20-3x )

OIMHAKOBBI, TO NPHPABHAEM 1 npasbie. [Tomy4aeM ypaBHeHHe: -‘—xz =20-3x W
X1+ 15x-100=0. 5

Peuwum 370 KBanpaTHOE ypaBHeHue (rae a = 1, b = 15, ¢ = -100). Haxoaum

AUCKpRMHHAHT D = B2 - ac = 152 -4 - 1 - (-100) = 225 + 400 = 625 = 25? u KOpHH

_-b+JD _-15%25" _ -1525

a 2.1 2
HMEET KOPHH, TO Mapabo1a 1 npaMas nepeceKatoTce. Onpenenus abeLmcch! Toek

Pemnm cucremy ybanuenm‘i:

T.€. X, = Su x, = -20. Tak xak ypaBHeHHe

ncpeceqenux HafJieM UX OPRKHATHI: y, —% x; =3 5 =5u }'z-é g =
=— (-20) =80 . HUrak, napabost H npaMas nepeoekamm B ABYX TOUKaX C
Koopnnnaramu( -20; 80) u (5; 5).

KouTposbnas padora 1A

Bapuanr 1. K-1A
-2
1.2)2:2%=27= 12=1 5)(1] 4=44=4=64 ;

[(32) 27 3*‘()‘1 3.3 _1
3 3 3 3¢
2. 2) 5¢16-0,240,027 + 1 =5-2-0,2-(-0,3)+1=10+0,06+1=11,06 ;
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6),/3200000— 01=0,2; s)‘/\z/T 33 _Ri=3;
r)(\/_)_I =5 i L

3. a) x* =80; x,, =+2¥/5, no Beeil BUANMOCTH B 331AHMH ONEYATKA M €€ ClieyeT
uMTaTh Kak: x' =81; x,, =+3 ;6) x*=-18; Het kopHeit, T.k. E =(x*)=[0;+e0) ;-
B)2x' —128=0:x'=64; x=4 ;1) X’ +32=0; X’ =32 x=-2.
4.24Na ~¥ab:lb =2%a -Ya = 4a .
5. 345435 =y(3+45)(3-¥5) =49-5 =42 =12 .
Bapuanr 2. K-1A
3

4=2"20=2=32;

e L (1Y
La)sst=5"=1 g}
2 5 )(2

NG R

1

3 = 7 - 3 =?
2a)3J—2 +014B1-vi= 3( 3)+0,1
6)116-0.0001 =2.0.1=0.2 ; 8) 4”“:4’%:‘81:3;

l')('\.‘/g)_szsg=5"‘=L=L

5625
3.a)x' =20, x,, =320 ; 6) x* = -36; HeT kopHeii, T.k. E(.\"‘): [0: +o0);
B)64x =k ¥ =div=l: Dx 4820 =g x==2.

64' 4
4. Yab:ifb +2yVa = Ya+24a =3Ya .
5.\/2—J§~\/2+\/§=</2- 3)(2+V3) =423 =4"1=-
Bapuant 3. K-1A
| 1y .

=—1:6)3- |- =3-33=3"=27;
6259 (3)

o
1.a)5-57 =5 5 @
473.2° 22) .20 26,90

B) =( ); = — =

1
8 2 2 8
2.2)02Y-32 +¥B81-41=0.2-(-2)+3-1=-0,4+2=16;
6) 0.001-64 =0,1-4=0,4 ; a)‘/\z/—'_— 28 36 =6;
.: 2 I
=34 = '=—-=
r)(f) VI =3tag
3.a)x"=64,x,=12; 6)x

7
= -20; HeT KOpHeHt, T.K. b( '\=[0; +o);
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n)8x’=l;x’=%,x=0,5;r)27+x’=0:x3=-27;x=—3‘
4. 3Ju +¥fab-4fp = 3~/«7+J— 4¥a.
5.82-35 {245 =4f(2-5)(2+45) =a-5 =41 =1,

Bapuant 4. K-1A

. 11 1y .

53 3—4=—=— — .5=5".5=5"= M
1.a)3 TR 6)(5) 5=5".5=5 =625
. -3Y . 403 -6 -

s)(7 ) hid =7 ( ) =7 76:1.
: 7 7 - 7 7

z.a)le/Ei-ze/-lzs+~/i=l.2+2.5+1=l+11=11,25;
6)121.0,01 =11-0,1=11; s )_\'\3/‘1_ 343 _Ja9=7;
EPRT.
o) =53 30l
3.a)x1=13;x,2=is/ﬁ;6)32x’=1;x’=%,x=0,5;
8) x° = —16; HET KOpHEii, T.K. E(x°)=[0; +oo); 1) B-x' =0 x*=-8, x=-2.
4. 950z + b =95 +9b = 2'{‘/—
5J9 7 Yo+ 1T = \/ 7)(9+17) =BI-17 = /o4 =4.

Kourtposabhas paGora 2
Bapuant 1. K-2

1. PeriruM HepaBeHCTBO, Pa3NOKHB JIEBYIO HaCTb HA MHOXKHTEITH.
a) Haitnem kopHu kBaapaTHoOro ypasaeHus 2x? - 13x + 6 =0. HaxonmM nuMckpuMHHaHT
ypaBHeuus D, = (-13)* -4 -2 - 6 = 169 - 48 = 121 = 117 u ero kopHu

[ 2
=l3‘*2:+2“=132“,1-.e. X =24—4=6M X, =%=%.Tencpbpa3nox<umnauumﬁ

: 1
MHOTOUJIEH Ha MHOXMHTEINH, MOJIyYUM HEPABEHCTBO Z(x"())(x_Q <0.

. 1 )
IMpousseacHue MuOXMTENCH (X - 6) H (x - 3 OTPHLATENIBHO, ECTH OHH UMEIOT

x-6>0 x>6

nporhdsonono»mme 3Haku. BosMoxaibt JABa aty4das. Hmeem: 1 <0 HIH 1.
X—= X < —
2 2

O‘ICBHHHQ, HTO TaKasa CHCTEMA HEPABEHCTB pememiﬁ HC UMEET.
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x-6<0 x<6

Taxxe BO3MOKeH Cy4ail x-—l >0 Wy > 1. MNosromy petennem cucremsl
T2

(¥ IaHHOTO KBAaApATHOTO HepaBeHCTBA) OyayT 4 +
3HauYeHus - < x < 6, T.e. npomexyTok (0,5; 6). 0,5 6 X

6) HMicnone3sys GpopMyny A1s pa3HOCTH KBaJPaTOB HHCEN, NOJIy4aeM HEPABEHCTBO
(x+3)Xx-3)>0.Tpoussenesne MuoXHUTENEH (X + 3) 1 (X - 3) NPOAOTKUTENBHO, ECITH
OHM OL[HOTO 3HAKA (WIH OTPHUATEbHB! HIIH IONIOXKHTETbHBI). Bo3MoxHbI IBa CiTyyast.

; < x< -3
x+3<0 H

x-3<0 x<3

HEPABEHCTB ABAIOTCA 3HAUCHHA X < -3, T.€. IPOMEAYTOK (—oo0;~3).

x+3>0 {x > -3

WIH

-3>0 x>3
OGHepaBeHch ABMSIOTCA 3HAUEHNA X > 3, T.€. IPOMEXKYTOK (3;400).
BEAHHAS NONYYCHHbIE PEUWIEHHs, HAXOANM pCLICHHE
mmlomxnaupzlmoroneg:neﬂmm(—oo;d)u?;m} R" — ﬁ*
B) Haiinem AMCKpHMHHAHT KBaApPATHOIO ypaBHEHUsS =3
3x%-6x+32=0. Umeer: D =(-6)*-4-3-32=36-384 = -348. Tak xak D <0, T0
3ITO KBaApaTHOE BbIpakenue 3x? - 6x + 32 ne meHser 3Haka. HaiineM 3nak storo
BbIpakeHHs, Hanpumep, npH x = 0. [Tonyyaem: 3 - 0%- 6 - 0 + 32> 0. Takum o6pasom,
BblpaxeHHe 3x7? - 6x + 32 >0 npu no6bIx 3HaYeHHax x. [1osToMy pelueHuem

Hmeem CHCTEMY HEPABEHCTB { . PeluenneM 3Toit cuctemsl

Takoke BO3MOAEH cnyyai . Pewennem taxoi.cuctemsl

HepaBeHcTBa 3x? - 6x + 32> 0 sansercs 1060e YHCIO X, T.€. IPOMEXKYTOK (—oo; +00).
O1Bet: a) (0.5; 6); 6) (—o0;=3)(3;+00); B) (—o0;+o0). .
2. a) Ha koopauHaTHOH NpAMO#t OTMETHM KOPHH ypaBHEHUS (x + 8)(x -4) =0, T.c.

x, =-8ux,=4.Tlp1 x >4 06a MuoXHTENs (X + 8) M +> - £+

(r - 4) HOJIOII(HTCIIBHBI [TosToMy Bbipaxehue 8

(x + 8)(x - 4) nonoxurensHo. Ipy nepexo;ie OT OIHOrO HHTEPBATA K npymmy nd.uuoc

BbIpaXKeHHe MEHAET 3HaK Ha TPOTUBONONOXHLIH. [Tony4yaem anarpammy 3HakoB

BbipaxkeHus (¥ + 8)(x - 4). 3 pucyHka BHIRO, YTO pElLIEHHEM HEpaBEHCTBA

(x + 8)(x - 4) > 0 ABasIOTCA NPOMEXYTKH (—o0;—8) 1 (4;+0}).
6)Ha xoopnunamou TNPAMON OTMETH 3HAYEHHS X, TPH KOTOPbIX YHCIIUTEIb H 3HAME-

-5
HaTeb APOGH - —+— OBPAMIAIOTCA B HyJlb, T.c. x =5 ;@_ﬁ_,
-7

U x, = -7. ITH TO4KH pa3GUIN YUCIIOBYIO NIPAMYIO Ha 5 o
'rpu unTepsana. Ipy x > 5 uncnmrens (x - 5)  3nameHatesns (x + 7) ipoOH nosnoxH-
TenbHbl. [T03TOMY B 3TOM HHTepBane apo6s nonoxutensHa. [Tpu nepexone
Cl1eTy1OLUEMY HHTEPBAITY 3HAK BLIPRXKEHHA MEHSCTCA Ha NPOTHBONONOKHBIH. [Tony-
4aeM IMarpaMmy 3HaKOB 1R BbIPAXKEHHS X—_7 BuaHo, uro npu -7 < x < 5 nepa-

x=5 x+
BEHCTBO o BBINOTHAETCA, T.€. €r0 PellicHHEM SRIseTCA npomexytok (-7; 5).
X+
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3. a) Paznoxaim sieBy10 4acThb 3 - 81X = () Ha MHOXHTEIIH, UCTIONB3YA GOPMYITY Pa3HOCTH
KBaapatoB YHces: x(x2 - 81) = 0 wnu x(x - 9)(x + 9) = 0. Tak kak npou3BeACHHE TPEX.
MHOXHTeNEH PaBHO HYJTI0, TO OIMH H3 HUX PaBeH HyJTI0. iMeeM TPH TMHEARHBIX
ypasHeHHs: x = 0 (pewenue x = 0), x - 9 = 0 (peiuenne x = 9) u x + 9 =0 (peiieHue
x =-9). Bee TpH 4HCIIa ABIAIOTCA KOPHAMH JAHHOTO YPaBHEHHUA.

.1 3x-1

6) YMHOXHMM BCe WieHbl YpaBHEHHS =2 Ha HauMEHbLIHMi oOmuit

3HaMeHatens apobeit - yucno 4. IMonyuaem: (x*-1)-2-@Bx-1)=2-4 wm
2x%-2-3x + 1'=8 wm 2x2- 3x + 9 =0, [lns petieHns 3TOro KBaAPaTHOTO YpaBHEHHA
HaineM auckpumuHauT D = (-3)2-4 - 2 - (-9) =9 + 72 = 81 = 9% 4 ero KOpHH
x=3i\/9_2=£2 T.€. X, -2-3 v X —--—9—-15
22 4 VT4 T LR
Otser: a) -9; 0; 9, 6) -1,5; 3.
4. Ina pelueHns GMKBaApaTHOro ypasHeHus x* - 19x2 + 48 = 0 BBeeM HOBYIO
HEH3BECTHYIO y = X* (04eBHIHO, wTo y 2 0). Toraa nomy4aeM KBaipaTHOE ypaBHEHHE
- 19y + 48 = 0. Haiigem ero auckpumuHaut D =(-19)2-4-1-48=361-192=

5 .

_1912\{17 = 19;'H3,1'.c.ﬂyI =2 Hy, =g= 3. O6a 3Hauenus
¥ NONOXHTENBHBI H YAOBJIETBOPAIOT ycioBuio y 2 0. Teneps nonyyaem asa npoc-
TeHIMX KBAIPATHBIX ypaBHEHHs:: x*=16 (kopHH x, ,= £ 4)ux? =3 (kopHu x, , = +\3).
Bce uetnbipe kOpHA ABNAIOTCA PELIEHUAMH JaHHOTO GUKBAAPATHOTO yPaBHEHHS.
Orser: -4; —3; f3; 4.

S. KBampatHoe ypaBHetue 3x% + tx + 3 = 0 HMeeT Ba KOPHS, ECJIU €70 AMCKPUMHHAHT
D nonoxwreneHsiii. Haitnem auckpumunant D=12-4-3 -3 =¢2-36. [Tomyuyaem
KBaZIPaTHOE HEPaBEHCTBO #2 - 36 > 0. PeLM ero, HanpHMep, METOIOM MHTEPBAJIOB,
PacKIaIblBas €ro JIEBYIO 4aCTh Ha MHOXHTENH (¢ - 6)(¢ + 6) > 0. Ha koopmnaTHO#
NPAMOH OTMETHM 3HAUCHUS ¢, TPH KOTOPBIX JIEBas 4acTb HepaBeHCTBa obpaluaercs
BHYIIb, T.€. !, = 6 M £, = -6. ITH TOUKM Pa3OHBAIOT YHCIIOBYIO OCh HA TPH MHTCPBANA.
Ipu ¢ > 6 06a MHOXHUTENS (1 - 6) U (¢ + 6) noNOXKUTENbHBL [T03TOMY BhIpaxeHue
(1-6)(1 + 6) nonoxurensHo. [Tpu nepexone k CreayIOLEMY MHTEPBaATY 3HaK Bbipa-
JKEHHS MEHAETCs Ha IPOTUBONONOXKHLIH. IMeeM mnarpammy 3HakoB. [Toaromy Hepa-
BEHCTBO {* - 36 > 0 BBINONHEHO B POMEXYTKAX

(—o%3=6) U (6;+<°). CnienoBaTensHO, PH TAKHX ¢ R _ . S
%5 6 x

=169=13"1KOpHH y =

JAAHHOE KBAAPATHOE YPABHEHHE HMCET B2 KOPHS,

OrseT: (—o0;—6) U (6;+0).

6. OyHKUHA y = Vx-x omnpejeneHa, €ClM NMOAKOPEHHOE BbipaXKecHHeE
HEOTPHLATENBHO, T.€. X - X2 2 0. PelyM 310 HEpaBeHCTBO METOLOM HHTEPBAJIOB,
Pa3noxum ero nesyio yacrbh Ha MHOXHTENH x(1 - x) 2 0. OTMeTHM 3HAYEHHS
X, =0Hx,= |, NPH KOTOPLIX BEIPAXEHHE PaBHO HY.TI0. BO3HUKAIOT TP MHTEpBaJa.
IMpu x> 1 Bennumnna x >0, a | - x <0. [Toaromy Boipaxenue x(1 - x) OTpULIATENLHO.
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[Mpu nepexone K CEAYIOLEMY MUHTEPBATY 3HAK MEHAETCA Ha ITPOTUBOMONOXKHBIMA.
[Mony4yaem auarpaMMmy 3HakoB Beipaxenus x(1 - x). Buano, utonpu0< x <1

HEPABEHCTBO X - x° 2 0 BuimonHexo. [Mostomy  _ : + : -

naHHas GyHKuMA onpeneneHa Ha orpeske [0; 1]. 0 1 Y

Ortser: [0; 1].
Bapuanr 2. K-2
1. PelunM HepaBeHCTBO, Pa3fiOKMB JIEBYIO YaCTb HA MHOXKHUTEH.
a) HaitneM KOpHYU KBaIpaTHOTO ypaBHEHHS 2% - X - 15 = 0. OnpenesitM IUCKPHMHUHAHT
ypasHeHus D = b2 - 4ac =(-1)2-4-2-(-15) = 121 = 11° u ero xopHu
-b+JD? _—(-)VIP _1x1 2 10
X, = = ., Te.x=—=3 H X=—==25.
2a 7 2 T4 4 4
Tenepb pa3snoxuM HaHHBIM TPEXUIeH HA MHOXKHTEIH, MOJYYUM HEPABEHCTBO
2(x - 3)(x + 2.5) > 0. [Nponseenetne MHOXHTENEH (X - 3) M (x + 2,5) TONOXKUTENBHO,
€CJT OHM MMEIOT OIMHAKOBBIE 3HAKH. BO3MOXHEI 1Ba Ciyyast.

x=-3>0 x>3 .
1) unu . PeruiereM 31oit cMCTeMbI ABISIETCS TPOMEKYTOK X > 3.
x+2,5>0 x> =25

- x <0 .
2.{ ¥ -3<0 mm{ g . FIpomesxyTok ¥ < -2,5 ABNSETCS PELLIEHNEM ITOH CHCTEMBI.

x+2,5<0 x <-25
O6beaHHAS NTOTyHEHHBIC PELISHHS ABYX CHCTEM, HaineM x - / o
peLCHHE NAHHOIO HEPABEHCTBA ( 5~2, 5)u(3 +°o) _2 5 3 X

6) Ucnone3ys Gopmyny s pa3HOCTH KBaZPaTOB YHCE, NI0y4aeM HEPABEHCTBO
(x +4)(x-4) <0. [TpousseneHre MHOXKHUTENEH (X + 4) 1 (X - 4) OTPHULIATENILHO, ECITH
OHH HMEIOT MPOTHBOMOJIOXKHBIE 3HAKHU. Clle0BATENbHO, BO3MOXHBI 1BA CITyyas.

x+4<0
3TOH cHCTeMe HEPABEHCTB.
{ x-4<0 x<4

x-4>0 x>4 .
1) WK <-4 OYEBHIHO, YTO HET 3HAUYEHHIE X, YAOBNETBOPSAIOLNX

WK . Tako# cucTeMe HEpaBEHCTB YAOBIETBOPAIOT 3HAUCHHS -
x+4>0 x>-4

—4 < x <4, T.e. NPOMEKYTOK (- 4; 4). DTOT e NPOMEXKYTOK ABASETCH M PELIEHUEM
IaHHOTO HEPABEHCTBA.

B) HafineM JMCKpUMUHAHT KBagpaTHOro HepaseHcTsa x° + 12x + 80 < 0. [Monyuaem:
D=0b*-4ac=122-4-1-80=144-320=-176 < 0. Tak kak D OTpULATENbHHIIT,
To Bbipakenue x> + 12x + 80 He MensieT cBoero 3Haxa. Haiiaem 3Hak aroro
BbIpAKEHHS, Hanpumep, npH x = 0. Umeem: 02 - 12+ 0 + 80 > 0. CaenosatensHo,
JAHHOE BLIPAKEHHE MONOKHTEABHO JULA BCeX 3HadeHuH x. [ToaTomy HepaBeHCTBO
X7+ 12x + 80 < 0 He BbINONHsAETCA WIS N1OObIX 3HAYEHUI X, T.€. HE UMEET peLleHHI.

Oteer: a) {—o0;—2,5)U(3;+00) , 6) (-4: 4), B) peLerHit HET.

2. a) Ha xoopaMHATHOW MpAMOii OTMETHM KOPHH ypaBHeHHsa (x + 1 1)(x-9)=0, T.e.
X, =-1tnx,=9.Tpu x >9 o6a MuoxureNs (x + 1 1) # (X - 9) MONOXMUTEABHBIL.
TMoaTomy BeipaxeHue (x + 11)(x - 9) nonoxutensHo. [1pu nepexoae 0T 0AHOrO
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KHTEpBaia K APYTOMY JaHHOE BLIPAKEHHE MEHSIET 3HAK 4 +
Ha [IPOTHBONOJIOXHBIH. [Tonyyaem anarpamMmy 3HAKOB ¢4 9 X
BbipaxkeHHs (x + 11)(x - 9). M3 pucyHKa BHUIHO, UTO PCLICHHEM HEPABEHCTBA
(x + 11)(x -9) < 0 sBnsetcs npomexytok (-11; 9).

©6) Ha koopayHaTHOI paMoit oTMeTHM 3HAYEHHS X, TPH KOTOPBIX YHCIIUTENb M 3HaMe-

HATCIB ApoOu "’—+; o6palaoTes B HyJb, T.€. X, = -3 K x, = 8. DTH ToukH pasbuiu
. 2

YHCTIOBYIO NPAMYIO Ha TPH npomexyTka. [TpH x > 8 umciurens (x + 3) 1 3HaMeHaTeNs
(x - 8) apo6u nonoxurenbHsl [Tosromy B TakoM HHTEpBATE APOOH NONIOKUTENBHA.
Tpu nepexojie K CIEAYIOLEMY POMEXYTKY 3HAK BbIDAXKCHUA MEHAETCH HA IPOTHBO-

nonoxHblit, [Tonyuyaem anarpaMmy 3HaKoB Ans Bblpa)KCHHSI L Buano, uto

HEPABEHCTBO L8>0 BBINONHAETCANPH X <-3u x> 8, T.e.ero pcmcmleM ABMAAIOTCA

NPOMEXYTKH (—00;—3 ) H (8;+00). . + — +
Ontset: a) (-11; 9), 6) (o= =3) U (8;4e0). -3 8 -

3, a) Pa3ioxuM JIeBYIO 4acTb ypaBHeHHs X° - 25x = 0 HA MHOMXMTEH, HCTIONL3YS
dhopMyny 4515 pa3HOCTH KBaApaToB unces: x(x* - 25) = 0w x(x - 5)(x + 5) = 0. Tak
KaK pOU3BENEHHE TPEX MHOXHUTENEH PaBHO HYJTIO, TO OMH H3 HUX DABEH HYJIIO.
VlmeeM TPH THHEIHBIX ypaBHeHus: x = 0 (pewenue x = 0), x - 5 = 0 (pewexue

=5)ux + 5=0 (petueHue x = -5) Bce Tpu 3HaueHHs X ABAAIOTCA KOPHAMH
Ila}moro YpaBHEHHSA.
+6 8-x

6) YMHOXHM BCE YJICHBI ypaBHeHm( - =1 Ha HaWMEHbLIMH OOMMI

3HaMeHaTenb apobeit - uucno 10. Umeem: (x> + 6) -2 -(8-x) =1 10 unn
22+ 12-8+x = 10w 2x2 + x - 6 =0. [Ins petLenus Toro KBAJpaTHOrO ypaBHEHHs
HalJeM QMCKPUMHHAHT D = 12-4 -2 (-6) = | + 48 = 49 = 7* u1 ero KOpHH
—1+V7 —17 6 -8

x= —-2—5—— 7 T X = 2 =LSux,= vy =-2. Oba 3TH 3HaYEHUS YAOB-
JIETBOPAIOT IAHHOMY YPaBHEHHIO.

Ortsert: a) -5; 0; 5. 6) -2; 1,5. )

4. ins pelieHus GHKBAAPATHOrO YpaBHeHHs x* - 4x* - 45 = ( BBEIeM HOBYIO HCH3BECT-
Hylo y = x2 (toraa y 2 0). [Monyyaem kBaapaTHoe ypaBHeHue y2 - 4y - 45 = 0.
Haitnem ero muckpumuHant D=(-4)*-4-1-(-45)= 16 + 180 = 196 = 14> u kopHu

_-(-9)Eia 4+14

,T.€.y, =9ny,=-5(He noaxoauT, T.x. y 2 0). [onyuaem

npocrenwee KBallpdTHOC ypaBHeHue: x2 =9 uH (x-3)(x +3)=0,oTkyna x, =3n
x, =-3. Otser: -3; 3.

5. KBaupdTHoe ypaBHeHue 2x? + 1x + 8= 0 He MMeeT Kopueu €C/1 €ro ANCKPUMHMHAHT
oTpuuarenstbiit. Haitnem auckpumunaut D=1 -4- 2 - 8 = 1* - 64. Peiuum kBag-
paTHOE HEPABEHCTBO 1° - 64 < 0 METOZOM MHTEPBAIOB. Pa3noXkiM €ro JIeByIo YacTb

'HAa MHOXHTENIM, UCNONb3ys GOopMyny Aas pa3HOCTH KBAAPATOB YHCEN:
(¢ + 8)(1 - 8) < 0. Ha xoopaHHATHOM NPAMOH OTMETHUM 3HAUEHHS ¢, TIPH KOTOPbIX
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(1 +8)(t-8)=0,T.e. 1, =-8 us,= 8. OTH TOUKM pa3GHBAIOT YMCIIOBYIO OCh HA TPH
npoMexyTka. [1ps ¢ > 8 06a MHOxuTens (f + 8) H (1 - 8) nonoxurenbHbt. [TosToMy
soIpaxkeHHe (¢ + 8)(¢ - 8) nonoxurensHo. [pu nepexone k cnenyiolleMy HHTEpBaay
3HAK BBIPAKEHHA H3MEHSAETCA Ha TPOTHBONONOXKHLIH. [Tonyyaem mHarpammy 3Ha-

kOB BlpaxkeHns (1 + 8)(f - 8). BuaHo, yto HepapeHcTsoO (7 + 8)( - 8) < 0 BhIMONHEHO
B untepsase (-8; 8). CnenoBatenbHO, Npy TaKuX ¢ AaH-

HOE KBAIPaTHOE yPABHEHHE HE UMCET KOPHEH. hd s
Orser: (-8; 8). -8 8 x
6. dyuxumMs p=+3x-2x’ onpenenena, eclu MOJKOPEHHOE BBIPAXKEHHE HEOTPH-
LATENBHO, T.€. 3x - 2x? 2 0. PewnB 310 KBapaTHOE HEPABEHCTBO, HakieM 06/1acTh
onpeeneHus JaHHoH GpyHKLMH. Pa3noxim eByio 4acTb Ha MHOXKHTEH X(3 - 2x) 2 0

M HCHOJb3YeM METONI HHTepBaNoB. OTMETUM 3HaueHus x, =0 H X, ===1,5, npu
KOTOPbIX 3TO BRIPAXXEHHE PaBHO HY/MO. BosHHkaloT TpH 2
uHrepeana. [Tpu x> 1,5 ennunna x > 0, a BbIpaXkeHue, _-_@_—_.
3-2x <0. Mo3sromy Bbipaxenne x(3 -2x) <0.Tlpn ¢ 15 x
nepexoe K CAeoyIOuIeMy HHTEPBaNy 3HAK MEHAETCA HA NPOTHBOMOJNIOKHBIMH.
TMoayuaeM AnarpaMMy 3HaKOB BbipaxeHss 3x - 2x2. Bunno,utonpu0< x < 1,5
HEPaBEHCTBO 3x - 237 2 0 BbIo/HEHO. [T03TOMY 06nacTh onpenesieHUa faHHON
¢yHxuuu - npomexytok {0; 1,5]. Orser: [0; 1,5].

Bapuanur 3. K-2

1. Penim HepaBeHCTBO, Pa3fioAKKB JIEBYIO YAaCTh HA MHOXHTEITH.

a) HaitjieM KopHH KBaZpaTHOTO ypaBHeHus 2x% + 5x - 7= 0. Onpenenim AMCKPUMHHAHT
ypasheuuss D= b?-dac; 5-4-2-(-1)=25+56=81=9*(raea=2,b=5,c=-7)

2
MEro KOpHH X,, = ~b2VD = SE2Cl = —5:1:9,1& X, L x =_—l4=—3,5.
- 2a 2:2 4 4 4

Teneps 1o hopmyne a(x - x,)(X - X,) Pa3IOKUM AaHHbIH KBANPATHBIN TPEXWIEH U
NOMyYMM HepaBeHCTBO 2(x - 1)(x + 3,5) < 0. ITpousseaeHre MHOXUTeNEH (x - 1) H
(x + 3,5) oTpMUATENBHO, €CITH OHH UMEIOT NPOTHBONOOKHbIE 3HaKH. [TosTomy
BO3MOJKHBI /1Ba CTy4as.

l){x—l>0 {x>l

wnu . Takas cucTeMa HepaBEHCTB PELLEHHI He HMEeT.
x+3,5<0

x< =35
2) x-1<0 x<l Pewennem oTofi cHcteMbl 6yayT 3Ha4YEHHUS
W . Pew
x+35>0 x> =35 .y

-3,5 < x <1, T.c. npoMexyTtok (-3,5; 1). 10T e NPOMEXYTOK
POMEXYTOK ) po+m x

SAIBJISETCA ¥ PELICHHEM JAHHOrO HEPaBEHCTBA. 1+

6) Ucnonbayem popMyny s pa3HOCTH KBAPaTOB YHCES H NOJTyYHM HEPaBEHCTBO
(x - 5)(x + 5) > 0. [TpousseneHne MHOXUTENEH (X - 5) M (X + 5) NONOXKHUTENBHO, €CTH
OHM OJHOTO 3HaKa (WIH OTPULATENbHBI MM MOJIOKUTENbHBI). Bo3HMKaIOT 182
CiTyuast.
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x+5<0 x< -5
X <=5, T.€. IPOMEXKYTOK (—o0;—5).
{x—S >0

x-5<0 x<S$
1) unu . CHcTeMe HepaBEHCTB yAOBJETBOPAIOT 3HAYEHUS

x+5>0

X >5,T.c. IPOMEXYTOK (5; +es;)
OO61CaHHAS PeLieHHS, IONTY|EHHEIE B TIEPBOM H BTOPOM CITy4asix, HAXOUM peLeHHe

x >5 .
Wi { 5 PeiuenneM 3T0# CHCTEMbI HEPABEHCTB ABISIOTCS YHCIIA
> -

JIaHHOTO HepaBeHCTBA: (—os;—5)U(5; +os;). M

B) HailaeM QMCKpMMHMHAHT KBaapaTHOrO TpexwieHa Sx? - 4x + 21. IMonyyaem:
D=b-4ac=(-41-4-5-21=16-420 = - 404 < 0. Tak kaK IMCKPUMHHAHT
OTPHLATENbHBIN, TO KBaNIPATHBIN TepXWieH 5x° -4x + 2] He UMeET KOpHei, T.¢. He
W3MEHAET CBOET0 3Haka. OnpenesiiM 3HaK JTOT0 BhIPaXEHHS, HaNpUMep, NpH x = 0:
5-0°-4-0+ 2] >0, T.e. nonoxurenbHbiii. [T03TOMY BoipakeHHe Sx? - 4x + 21
TIO/DKHTENLHO MPH BCEX 3HAUeHUH x H 11060€ 3HaueHHE X SBIISETCH PEllIEHHEM
HEpaBeHCTBA 5x2 - 4x + 21 > 0, T.e. (—ooj+oo

Oreert: a) (- 3,5; 1), 6) (—o;=5)U(5; +o2) ; B) (—oo,+oo) .

2. a) J1s peuteHns HepaBeHCTBA (x + 9)(x - 5) > 0 METOZOM HHTEPBAJIOB OTMETHM Ha
KOODAMHATHOI MPAMOIt KOPHH BbIpakeHHs (X +9)(x - 5), T.e. X, =-9u x,=5.9Tn
TOYKH Pa3BuBaOT YHCIIOBYIO OCh HA TPH NpoMexyTKa. [Tpu x > 5 06a MHOXHTens
(x +9) u(x- 5) nonoXUTENLHBI M MX Mpou3seacHue (x + 9)(x - 5) > 0. [Tpu nepexone
OT OIHOIO MHTEPBAIa K APYroMy 3HAK 3TOTO MPOU3BEACHHS MEHAETCA HA TPOTHBO-
nonoxHsii. [onyyaem AuarpamMmy 3HakoB BoipakeHus (x + 9)(x - 5). U3 pucynka
BHIHO, YTO pEIICHKEM HepaBeHcTBa (x + 9)(x - 5) >0 (R_ - +
ABNAOTCA POMEXYTKH (—00;—9) U (5; +os;) . Y 5 X

6) Ha xoopautaTHO# NpsMoit OTMETHM 3HAUYEHH X, [PH KOTOPbIX YHCIIMTENb M 3HaAMe-

x
Harenb apo6u 76 0BpaaloTes B HyMIb, T.€. X, = 3 KX, = -6. DTH TOUKH pasbuu

YHCIIOBYIO OCh Ha TPH ITPOMEXKYTKA. l'IpH X > 3 YuCUTENb M 3HAMEHATENB ApOo6H

X -
nonoxurensHsl. [Toaromy npots 3 nonox(menbﬂa TTpu nepexone K kaxnoMy
CACAYIOWIECMY MHTEPBally 3HAK BbIPaXKeHHSI MEHAECTCS HA npOTHBOﬂOﬂO)KHLlM.

Monyuaem auarpammy 3Haxon LIS BBIPAXKEHHS
pelueHHeM uepaueuc'ma ——=<0 sBnsKOTCA 3HaYe-

76 U3 pucyHka BUAHO, 4TO

HUA-6<x<3,TeE. npome»cy'rox (-6; 3). + o
OtBer: a) (—o0;~9) U (5;+%), 6) (-6; 3). -6 3 *
3. a) Pa3noxuM aeByIo YacTb ypaBHeHHA X2 - 36x = 0 Ha MHOXHTEIH, HCMOJIb3ys

dopMyity JUIs pa3HOCTH KBaipaToB yHceN: x(x? - 36) = 0 uin x(x - 6)(x + 6) = 0.

IMpon3ssenexne TpeX MHOXKUTENEH PABHO HYIIO, €C/IH OLMH M3 HHX PaBeH HyJIO.

MmeeM Tpu nHeHNbIX ypaBHeHus: x = 0 (pewenue x = 0), x - 6 = 0 (kopeHb x = 6)

u x + 6 = 0 (pemtenne x = —6). Bce Tpu KOpHS ABIAIOTCS PEILEHUSAMH JAHHOTO

KyOU4eCKOro ypaBHEHHA.
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x4 5x-2 , ,
- =] Ha HaUMEHbIUNI oOLMH

6) YMHOXHM Bce WieHbl YpaBHEHUS

3HaMeHaTenb apodeit - yncno 6. Monyuaem (x2-4) -2 -(5x=-2)=1-6 wm

232-8-5x +2= 6w 2x* - 5x - 12 =0. [l1st pelLieHus 3TOr0 KBAPaTHOTO YPABHEHHS

HaieM ero AMcKpuMuHanT D = (-5)* -4+ 2+ (-12) =25+ 96 = 121 = 11° u kopHu

_SENIE_sln

2:2 4’

Ortset: 2) - 6;0; 6,0) - 1,5; 4.

4. [Ins peteHnst GUKBANPATHOIO ypaBHeHUa X* - 13x? + 36 = ( BBeleM HOBYIO HEU3BECT-
HyIO y = X* (o4eBUAHO, y 2 0). Toraa ypaBHenue umeet Bua 32 - 13y +36=0. Peuium
3TO KBaApaTHoe ypaBHeHue. Haitnem ero auckpumunant D =(-13)*-4-1-36 =

, 13%5
=169 - 144 =25 = 5’ u xopHH y =
nostoxuTenbHbt. [TonyyaeM aBa npocTefiuinx KBaIpaTHBIX YPABHEHHS: x2 = 9
(xopHu x;, =33) u x* = 4 (xopuu x,, =#2) . [launoe 6uxBanpatHOE ypaBHenue
MMEET YEThbIPE KOPHS. .

Otser: -3; -2; 2; 3.

5. KanparHoe ypaBHeHue 2x° + £x + 2 = 0 uMeeT 1B KOPHS, €C/TH €0 ANCKPUMUHAHT
nonoxurenbhblil. Haxooum D= -4 -2 -2 =12~ 16. PeuinM HepaBeHCTBO 12 - 16 >0
METOLOM MHTEPBAJIOB, Pa3ilOXKKB Er0 JIEBYIO HACTb HA MHOKHTEH: (1 - 4)(1 +4) > (.
Ha xoopavHaTHOI NnpaMoi 0TMETHM 3HaUEeHHS £, TIPY KOTOPBIX JieBast YaCTb He-
PABCHCTBA PABHA HYMO, | =4 n t, = -4, DTN TOYKH pa3OHBAIOT YUC/IOBYIO OCh Ha
Tpu pomexkytka. [pu > 4 062 MHOXHTENS (1 - 4) U (1 + 4) nosoxuTenbHbL. Tosromy
BbipakeHue (1 - 4)(¢ + 4) Takxe nNONOXUTENbHO. [Tpy nepexoe Kk cieayroleMy
MHTEPBAajly 3HAK BbIPaKEHHS M3MEHSETCS Ha NPOTHBONONOKkHbi. [Tonyyaem ona-
rpamMMy 3HaKOB BbIpaxeHus 1 - 16. VI3 pucyHKa BUIHO, YTO HEpABEHCTBO £2- 16> 0
BLITIONHACTCS IpU { < -4 1 [ > 4, T.¢. BIIpoMexyTkax (—oo;~4) u (4;+o0). Cnenosa-
TENbHO, NPU TAKHUX ¢ JAHHOE KBAPATHOE yPABHCHHE A _ "

MMeeT J1Ba KoFm Otset: (—o0;—4)U(4;+e0). 4 4 x
6. Oynxums y= 2x - X’ onpeneneHa, eCI NOAKOPEHHOE BBIPAKCHHE HEOTPHLIATENBHO,
T.e.2x = x* 2 0. PettnB 3T0 KBAAPATHOE HEPABEHCTBO, HaiteM o6nacTb OnpenesicH!s
dyHKLHI. Pa3noknM 1eBYI0 4aCTb Ha MHOXKHUTENH X(2 - ¥) > 0 4 MCnosb3yeM METOAL
MHTepBa:108. Ha uuC10BOIT OCH OTMETHM TOUYKH, B KOTOPbIX IaHHOE BbIPAXCHHE
PaBHO HYMIO, T.€. X, = 0 1 X, = 2, DTH TOUYKM Pa3BUBAIOT KOOPAMIIATHYIO HPAMYIO L
Tpu npomexyTka. [1pu x > 2 BIpaKCHUE X MOJOKHUTENBHO, 4 BETHUYUHA (2 - x)
orpuuate:bta. [Tosromy npoussenchue x(2 - x) orpuuatesnbto. Ipu nepexoaek
ClIEAYIOILIEMY HHTEPBAITY 3HAK BbIPAIKEHNS MCHAETCA Ha POTHBOMOIOKHbIHA. [To-
JyyaeM AMarpaMMy 3HAKOB BeIpeHHs (2x - X?). M3 pucyHKa BUIHO, UTO pelleHHeM
HCPABEHCTBA 2x - x2 2 0 aBnsitoTes 3HaucHus 0 < x <2, T.e. npomexyTok [0; 2].

DTO NPOMEXYTOK M eCTb 00aCTb OfpeneneHus
NaHHOM QyHKUNHU. ‘4/’;\ -
Orser: [0; 2]. 0 2 X

e.x =4u x|=:4§=—1,5.

, T.€. y, = 9u py, = 4 O06a sHauenus y
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1. PewunM HepaBEHCTBO, Pa3noXHUB JIEBYIO YaCTh HA MHOXKHTEINH.
a) Haiinem kopHu kBaapaTHOro ypasHeHms 5x? + 3x - 8 = 0. OnpenesiuM IMCKPUMHHAHT
-3+
ypaBHeHuss D=b2-4ac=3%-4-5-(-8) =9+ 160 =169 = 132 uero kopuu x=—§2"T13,
*-16 )

T X, = 10 =1 " x, = ——=-1,6 . Teneps pa3lioxX1M JaHHbI} KBAPATHBIHA TPEX-
10 = To P

usie 1o popmye a(x - x,)(x - x,). ITonyuaem HepasercTBo 5(x - 1)(x + 1,6) <0.
ITpoussenerue MHOXHTENEH (X - 1) U (X + 1,6) MONIOXKUTENBHO, ECITH OHU UMEIOT
oauHaKoBble 3HaKkH. [To3TOMY BO3MOXHBI 1Ba ClTyyas.

x=1>0 x>1
1) WM . Peienue 310it cHCTEMBI HEPaBEHCTB - 3HAYCHUA X > 1,
X+L6>0 x> -6

T.. IPOMEXYTOK (L+0) .
x-1<0 x<1
2) HIIH . Takas cHcTeMa HEPABEHCTB HMEET PELIEHHUE
{x+l,6<0 {x< ~-1,6
X <-1,6, T.e. IPOMEXYTOK (~oe:~1,6) .
OGbenuHAs NOAYYEHHDIE PEIIEHHS B ITHX ABYX CITy4asiX, HAXOAHM
pELLIEHHE TAHHOTO HePaBEHCTBA: (—o0; —1,6) U (I;+00). M - 1%
6) Ucnonb3ys GopMyny ans pa3sHOCTH KBAAPATOB YUCE, 10]Ty4aeM HEPABEHCTBY
(x - 7)(x + 7) < 0. TTpoussenenue MuoxuTenei (x - 7) u (x + 7) oTpuLIaTENLHO, €CITH
OHH MMEIOT MPOTHBOMONOKHBIC 3HAKH, BO3HHKAIOT [Ba Cityyas.

x-7>0 x>7 .
) WIH . O4eBMIIHO, YTO ITA CHCTEMA HEPABEHCTB PELLICHHIA HE HMEET.
x+7<0 x< =7

x=-7<0 x<7 .

w . Takoif cucreMe HepaBEHCTB YIOBNETBOPAIOT 3HAUCHUS
{x +7>0 {x > -7 .
-7 < x <7.2TH e 3HAYEHUA ABJIAIOTCA U PEILICHHEM JAHHOTO HEPABEHCTBA.

B) HaiineM nvMckpHMMHAHT kBaapaTHOro TpexwieHa 4x? - 2x + 13. INonyuyaem:
D=(-2)*-4-4-13=4-208 =-204 < 0. Tak xak AUCKPHMHHAHT OTPULATEbLHLI,
TO KBaZPaTHbIA TPEXWIEH HE UMEET KOPHEI, T.e. He MeHsAeT CBoero 3Haka. Haitnem
3TOT 3HAK, HanpHumep, npu x = 0: 4-0*-2-0+ 13 = 13 > 0. CnepoBatensHo,
BbIpaXeHHE 4X7 - 2x + 13 MONOXKHUTENBHO NPH BCEX 3HAYEHHMIA X W HEPABEHCTBO
4x? - 2x + 13 < 0 pewuenuit He umeer.

Ortsert: a) (—eo;—1,6)U(L;400), 6) (- 7; 7), B) pewiennit Her.

2. a) Ha xoopanuHaTHOM NpAMO# OTMETHM KOPHH ypaBHeHus (x + 12)(x - 7) =0, T.e.
X,=-12 n x,=7. DTV TOUKHM pPasOMBRIOT YMCIOBYIO OCh Ha TPH TIpoMexyTKa. [Tpu x> 7
oba mHOoXHTEN (X + 12) 1 (x - 7) nosoxuTessHbL. [Toaromy Beipaxenue (x + 12)(x - 7)
TaKkKe NONOXHTENLHO. [TpH nepexozie 0T 0AHOro HHTEPBANIA K APYTOMY 3HAK ITOTO
BBIPAXKEHUA MEHAETCA Ha NPOTHBONONOXHbIIL. [Tonyyaem aHarpaMmy 3HaKoB Be-
HYuHBI (x + 12)(x - 7). U3 pucynka BuaHo, uto

HepaBeHCTBO (x + 12)(x - 7) < 0 uMeeT pelueHue - L&;’

12 < x <7, T1.e. npoMexyToK (-12; 7). -12 7 v
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6)Ha xoopnnHaTHoﬁ MPSAMOH OTMETHUM 3HAUYCHHS X, IPH KOTOPBIX YHCIIHTENb K 3HA-

150 o6paiaroTcs B HyAb, T.€. X, = -5 U X, = 10, ITH TOUKHK

pa3bunn '-IHCJIOByIO och Ha Tpu npoMexyTka. [Ipu x > 10 uncaurens (x +.5) u

MeHaTenb npoﬁn

3HaMeHaTeNb (x - 10) monoxwurensisl. [1osromy npoﬁb ~10
HIEPEXOAIE OT OJIHOTO MHTEPBaJIA K APYroMy 3HaK 3TOil upo6u MeHseTCs Ha npo-
X+

TIOJIOXKHTEJIbHA. HpM

THBONONOXHBIHA. [TonyyaeM nuarpammy 3HakoB BRIDAXEHHA W3 pucynka

-10°
0 > ( BbINOJIHAETCS NPH X < -5 nux>10,te. B

BHHO, YTO HEPABEHCTBO ;_
HPOMEXYTKaX (—o0;=5)U (10;400) . P Nz L F
Orser: a) (- 12; 7), 6) (—o;-5)u (10;4=) . -5 10 X
3. a) Micriommeays hopMyiTy [L1st pas3tiocTy KBaApaTOB UHOEN, PA3NIONIM JIEBYIO YaCTh Ypas-
HeHuA X° - 49x = 0 Ha MHOXUTEnH. UMeeM: x(x? - 49) = 0w x(x + 7)(x - 7) =0. Tak
KaK NPOH3BEACHHE TPEX MHOXKHTENER PABHO HYJTIO, TO OAMH U3 HHX PaBEH HYJIIO,
TTosTOMY nony4uM TpH NTMHEHHBIX ypaBHeHUs: x = 0 (pewenne x = 0), x-7=0
(xopens x = 7)u x + 7 =0 (pewenue x = -7). Bce Tpu KOPHS SRNAIOTCS PELLEHHAMHU

JIaHHOTO KyOHUECKOTO YPABHEHHUS.

X+3 17-3x

6) YMHOXHM Bee WieHbl ypaBHEHHA =" =2 Ha HaUMEHbILHH OOLLHi 3HaMe-

HaTesb Apobeii - uncno 8. Monyuaem: (x2+3)-2-(17-3x) = 2-8 uan 2x2+6-17+3x=16
1y 2x243x-27=0. [ns pewieHns 3TOro KBAAPATHOTO ypPaBHEHHS HailneM ero Juc-
= -3+
KPUMHHAHT D=32-4 -2 (-27) = 9 + 216 = 225 = 15? ¥ KOpHH X= ;izls 34_15,
12 -18
TE X = 7 =3 ux,= e =-4,5.06a KOpHs YIOBNETBOPAIOT ARHHOMY YPaBHEHHIO.

Otser: a) -7; 0; 7, 6) -4,5; 3.
4. [lna peuwenus 6uMKkBagpaTHOrO ypaBHeHHs x* - 17x2 + 16 = 0 BBeAeM HOBYIO
HEM3BECTHYIO y = x? (OueBHAHO YTO y 20 ). Torza naHHO# ypaBHeHye IPUHUMAET
Bua )’ - 17y + 16 = 0. HaitneM ero tuckpiMuHant D= (-17)*-4- 1 - 16 =289 - 64=
1715

=225=15*uKopHH y = ,T.. y, = 16 y,= 1. O6a pelleHHs yIOBNETBOPSIOT

yciiosuio y 2 0. Terepb nony4aem ABa NPOCTCHIUMX KBAAPATHBIX YpaBHeHUs x> = 16
(kopHu x,,= + 4 )ux’= | (pewenna x, = + 1). Taxum o6pa3zom, aanHoe Guxean-
~PAaTHOE YP4BHEHHE HMEET YETbIPE KOPHS.

Orser: -4; -1; 1; 4.

5. KBagpaTHoe ypaBHeHHe 25x% + tx + | =0 He HMeeT KOpHEif, 6CITH €10 IMCKPUMHHAHT
oTpHLATebHBI. Haiinem JMCKpHMHHAHT 31010 ypaBHerus D=12-4-25-1=£-100.
Monyuaem HepaseHcTBO £2 - 100 < 0. Pa3nosxum ero Jesyto 4acTb Ha MEOXKHTENH
(z- 10)(t + 10) < 0 u petum MerooM HHTepBanos. Ha xoopayHaTHoit npamoit
OTMETHM 3Ha4EHNs £, ITPH KOTOPBIX JIEBAS YACTH HEPABCHCTBA PaBHA HYMIO, T.€. 1, = 10
U 1, = -10. 3TH TOUKH pa3GHBAIOT YHCIIOBYIO OCh HA TPH IpoMexyTKa. [lna ¢ > 10
oba mHoxurens (£ - 10) 1 (¢ + 10) nonoxutensHel. [TosroMy nponsseneHue (1 - 10)
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u (¢ + 10) Taroke nonoxurenbHo. [pH nepexone 0T OAHOro HHTEPBaa K APYroMy
3HAK JTOTrO IIPOM3BEEHHS MEHAETCA HA IPOTHBONONIOXKHLIHA. ITormyuaem narpammy
3HaKoB BeIpaxeHus 1 - 100. U3 pucyHka BUIHO, 4TO HepaBeHcTBO 12 - 100 < 0
BbINONIHAETCA Npy -10 <7 < 10, T.¢€. B NpOMEXYyTKe . : : +
(-10; 10). Orser: (- 10; 10).
-10 10 X
6. Oynkuna y =5x-2x? onpenenena, eCH NOAKOPEHHOE BBIPAXKEHHE HEOTPH-
LaTeNBHO, T.€. 5x - 2x* 2 0, Pems 310 HepaBeHCTRO U HatiieM 06/1aCTh OnpeeNe st
¢dyukunn. Pa3noxum n€Byio 4acTy Ha MHOXHTENH x(5 - 2x) 2 0 1 UCnONb3yeM
MeToz MHTepBaioB. Ha koopmHaTHO#M MpsaMoit OTMETHM TOYKH, X = 0 X, = 3= =2,5,

fIPH KOTOPbIX POH3BEAEHHE X(5 - 2X) PaBHO HYIO. DTH TOUKH Pa3OHIIH YHCIIOBYIO
oCb Ha TpH npoMexyTKa. [1pu x > 2,5 BeipaeHHe X MONOKHTENBHO, a BETNYHHA
(5 - 2x) orpuntatenbHa. [Tostomy nponssenenue x(5 - 2x) orpuuarensyo. [pu
TIEPEXOLE OT OIHOrO HHTEPBANA K APYTOMY 3HAK BHIPAXKEHHUS MCHSETCS Ha [POTHBO-
nonoxuslif. [Tonyuyaem quarpamMMy 3HakoB BbipakeHus Sx - 2x% Buawo, uto
HEpPaBEHCTBO 5x - 2x? 2 0 BoinonHsercs npu 0 < x € 2,5, T.e. B IPOMEXKYTKE

[0; 2,5]. DTOT NpoMexyTOK U ABAAETCS OBNACTBIO_ : : _

onpeaeneHus gaHHoi dynkuun. Oteet: [0; 2,5]. 0 25 x

KoutposibHas padora 2A
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KontponbHas padora 3

Bapuanr 1. K-3

+y=17
) HCTIONb3YEM METO/ CIIOXKEHHUS.

X -y=
CxnazpiBas NOYIEHHO JIEBbIE H NPaBbIie qacm';'paauenuﬁ nonmyyaeMm: 2x + y + x*- y=
=7+1 unn x? + 2x - 8 = 0. Peluias 310 KBAAPATHOE yPaBHEHHE, HAXOMM KOPHHU x| = -4
1 x, = 2. Hen3seCTHyI0 y MOXHO HaiTH 13 11060r0 ypaBHeHus, Hanpumep, 13 nep-
Boro [Mony4aem y=7-2x. Torna ans x,= - 4 Haxomum y,= 7-2-(-4) = 15, g x,= 2
nosny4aem y, = 7-2 2= 3. Urak, cncrema umeet aBa peuehns (- 4; 15) u (2; 3).

Oteer: (- 4; 15) u (2; 3). )

2, [TycTb CTOPOHBI NPAMOYrONbHHKA paBHbI x(M) 1 y(M). [TepumeTp durypei pasen
cyMMe AauH Bcex ctopod. [ToaToMy nepuMeTp npaMOYrojibHHKa paBeH:
x+x+y+y=28,otkyna x + y = 14. [lnowmans npAMoOyrosibHHKa paBHa POM3BEACHHIO
€ro CTOpoH, T.¢. Xy = 40. [t HaxOXACHNS CTOPOH NPAMOYFOJIbHHKA MONYUHIIH

x+y=14

xy =40

Tak kak cyMMa uvicenn XU y paBHa 14, a npousseneHve 3THX uKcen paBHo 40, To uucnia
X M y 110 06paTHO# TeopeMe Breta - KOpHH KBaIpaTHOTO ypaBHeHus 12 - 147 +40=0.
Pelnas 310 KBaApaTHOE YPABHEHHE, HAXOIMM KOPHH £, =41 1,=10.CnenoBateibHo,
CTOPOHBI NPAMOYTobHHKa 4 M 1 10 M.

OtBer: 4 Mu 10 M.

3. Touxu nepeceyenus napabosbl y = x? + 4 n npaMoii x + y = 6 npUHaANeKAT Kax a0
U3 3THX AMHHH. [103TOMYy KOOpAMHATBI TOYEK NEPECEUEHHsS YAOBIETBOPAIOT

J—
YPaBHEHHS JIMHHUH, T.€. SBAAIOTCH PeLUEHHUAMHU CUCTEMBI rEx +64 Jna pewenuns
+y
CHUCTEMbI HCIIONIB3YEM CITOCOD MOACTAHOBKMU. ﬂoncrasnm NiepBoe ypaBHEHHE BO
BTOpOE: X + X* + 4 = 6 unu x* + x - 2 = 0. KOpHH 3TOTrO KBaAPaTHOro ypaBHEHUSA
X, =-2ux, = 1. Teneps u3 NepBoro ypaBHeHUsS HaHIEM COOTBETCTBYIOLUIME 3HAUCHHUS
y=x2+4. Ina x, = -2 nonydaeM y, =(-2) +4=8,max,= | umeem y, = 1’ +4 =5,
CrienosaTensHo napaGona 1 mpsamas NepeceKaloTes B ABYX TOUKAX C KOOPAHHATAMH
-2;8)u(l;5).
Ortser: (-2; 8) u (1; 5).

1. Jlns pelueHUs CHCTEMBbI YpaBHEHWi

CHCTEMY YpaBHEHHIA
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2y-x=17

2

x'=xy-y'=29
cTaHOBKH. 13 nepBOro ypaBHEHHS BbIPa3uM X = 2y - 7 1 10ACTaBUM BO BTOPOE
ypasHenue: (2y - 7)2 - (2y - T)y - »* = 29. YripocTuM ypaBHeHHE, packpbisas CKOOKH
K NpUBOAA NOAOGHSIE WieHbL: 4)2 - 28y +49-2)2 + 7y -y =29 umu y2- 21y + 20 =0.
Jlerko nono6paTh KOPHH ITOTO KBAAPATHOTO YPABHEHH S, HCNIONB3YS GOPMYIIbI
Buera: y, +y,= 21 n y y,=20. OueBunno, uto y, = L n y, = 20. Teneps, Hcnonbsys
COOTHOILEHHE X = 2y - 7, HallaeM COOTBETCTBYIOUIHE 3HaYeHHs x. g y, = 1 o-
Aydaemx, =2-1-7=-5, ana y, = 20 Haxonum x, = 2 - 20 - 7= 33. CrnefioBatenbHo,
JaHHas cucrcma umeeT aBa pewenns (-5; 1) u (33 20).

Ortser: (-5; 1) u (33; 20).

4. [Ins peueHns CHCTEMb! YpaBHEHUH { HCnonb3yeM cnocob noa-

Bapuanr 2. K-3

x-3y=2

xy+y=6
U3 nepsoro ypaBHeHus HalizeM x = 2 + 3y M NOACTaBUM 3TO BbIpaXXeHHE BO BTOPOE
ypaBHeHHe: (2 + 3y)y + y = 6. PackpbiBaeM ckoOxH ¥ npeobpasyem ypaBHEHHe:
2y +3)2+ y=6unn 3y’ + 3y-6=0uwm y* + y - 2 = 0. Pewas 310 KBaApaTHOE
YPABHEHHE, HAXOJIM JIBA KODHS: ), = -2uy,= 1. Mcnomssys cooTHoweHye x = 2 + 3y,
HAHACM 3HaYEHMA X: X, =2+ 3 - (- 5) -414 y,=2+3+1=35. Urak, naHHas cncrema
MIMEET [1BA PELIEHHS: (-4; 2yu(s; ).

Ortsert: (-4; -2) 1 (5; 1).

2. ITycTs oaHa cTOpOHA PAMOYIONBHHKA COCTABIAET Y(CM), Apyras - y(cm). [To ye-
JI0BHI0 01Ha cTOpoHa Gonblue Apyroit Ha 2 cM. ToaToMy monmyyaeM repsoe ypas-

. HeHHe: X = y + 2. Taxoke U3BECTHO, YTO IUTOLLA/b NPAMOYTONbHHUKA (T.€. POU3Be-
ZieHue ero CTopoH) pasHa 120 cm?, Toraa uMeeM BTOpOe YpaBHEHHUE: Xy = 1 20. dns
=y+ 2

xy=1 20

PeuniM a1y cucreMy MetTomoM noncranosku. ITozcraBin nepsoe ypaBHEHHE BO BTOPOE:
(v +2)y =120 um y* + 2 - 120 = 0. Kophu 3T0r0 KBaApaTHOro ypasHeHus y, = 10
uy, =-12(ne nogxoauT no cmeicity 3anau, T.K. y >0). Torzax=y+2=10+2=12.
Hrak, cropoHs! npsMoyronbHuka 10cmu 12 em.

Ortset: 10cM 1 12 oM.

3. Touku nepeceyeHN OKPYKHOCTH X2 + y? = 10 1 npaMoi x + 2y = 5 npHHaUIOKAT
KaX0# U3 31X siuHuit. [To3ToMY KOOpIMHATLI TOYEK NEPECEHEHHS YIORIETBOPSIOT

1. Jins peueHns CHCTeMb! YpaBHEHH { HCTOsTb3yeM Cocob NoaACTaHOBKH.

HAXOXIEHHS CTOPOH MPAMOYTONbHHKA MONY4AEM CHCTEMY YPaBHEHHH

x2 4+ =10
x+2y=5 "
PpeLUeHHs] ITO CUCTEMBI HCHONTB3YEM CTTOCO0 NMOACTAHOBKH. M3 BTOpOTo ypaBHEHHS
BBIPa3nM x = 5 - 2y U MOACTAaBUM B MepBoe ypasHeHue: (5 - 2y)? + y* = 10 uau
25-20y +4y? + y2 = 10 unu 52 - 20 y + 15 = 0 wim y* - 4y + 3 = 0. Kopsu aToro
KBAIPATHOTO YpaBHeHHUA y, = | u y, = 3. HailneM CoOTBETCTBYIOLIHE 3HAUCHNA X 11O

yPaBHEHUAM JIMHUH, T.€. ABAAIOTCA PEIIEHUAMH CHCTEMbI { s
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¢opmyne x = 5-2y. [Tomyuaem: x, =5-2- 1 =3ux,=5-2-3=-1. CenoparensHo,
OKPYXHOCTb H IIpsMast [IepeceKaloTcs B ABYX Toukax ¢ koopauHaramu (-1;3) u(3; 1).
Otser: (-1; 3) u (3; 1).
y-3x=1
4. 1715 pettieHms CHCTEMB] ypaBHEHHI , .
X1 =2xy+y* =9

craBku. 3 nepsoro ypasHeHus HaitaeMm y = 3x + | H 10ACTaBHM 3TO BbIPaXKEHHE BO
BTOpOE ypaBHeHue: X2 - 2x(3x + 1) + (3x + 1)? = 9. PackpoeM ckoOKi ¥ IPUBEAEM 110-
JIOGHbBIE WieHbl: X2 - 6x2 - 2x + 9x? + 6x + | =9wmd? +4x -8 =0 x?+x-2=0.
KopHn 310ro KBanpaTHoro ypasHeHHa x, = -2 x, = 1. Ucnonssys gopmyiy y=3x + 1,
HaHJeM COOTBETCTBYIOWME 3HaueHHa y: p, =3 (-2) +1=-5uy,=3-1+1=4.
HTak, naHHas cucremMa uMeet ABa peweHus: (-2; -5) u (1; 4).

O1tser: (-2; -5) n (1; 4).
Bapnanur 3. K-3 -
y=3x=1

TAIOKE HCTIONME3YEM CIIOC06 10T

1. Pelsim cucreMy ypaBHeHHit MeToaoM noacraHosku. M3 sroporo

X’ =2xy+y* =9
ypaBHeHus HaiineM y = x? - 10 4 noICTaBKUM B fiepBOE YpaBHEHHeE X - 5(x?- 10) =2
WK X - 5x% + 50 =2 wnn 5x? - x - 48 = 0. HaiineM AMCKPHMHHAHT 3TOrO KBaAPaTHOTO
ypaBHeHus D=(-1)2-4-5-(48)=1+960 =961 = 31?n ero kopuu x = lzi :;l ,T.€.

X, = T 32ux,= :1-6- =-3 .o ¢popmyne y = x? - 10 HaXOAHM COOTBETCTBYIO-
1Me 3HaYeHHA y: y, = 3,22- 10=10,24- 10=0,24 n y, = (-3)*- 10 = -1. Hrax,
IaHHasf CHCTeMa HMeeT ABa peieHus (3,2; 0,24) u (-3; -1).

Oreet: (3,2; 0,24) u (-3; -1).
2, ITycTb cTOPOHBLI MPAMOYTOJILHHKA PaBHBI X(CM) M y(cM). [Tepumerp durypri pasex

" CyMMe JUTHH BCEX CTOPOH, T.€. X + x + y + y = 2x + 2y. ITo ycnoBHio 3ra Benuu1Ha
pasHa 26 cm. [TomyuaeM nepBoe ypasHenue: 2x + 2y =26 wnu x + y = 13. Inowann
NPAMOYTO/NBHHKA PaBHa [POM3BEAEHHIO €0 CTOPOH U cocTaBasiet 42 cm?. [Toaromy
MMeeM BTOPOE ypaBHeHHe: Xy = 42, JIng Haxox/IeHHA CTOPOH NPAMOYTOIbHHKA

x+y=13

xy=42"

Tak kaKk CyMMa YHCeN x ¥y paBHa 13, a npou3BeficHHE 3THX YHCEN paBHa 42, TO YHCIa
X1 yno obpaTHo#i Teopeme Brera - kopHi kBaapaTHOro ypaBHeHus 12 - 13t + 42 =0.
Pe1nias 370 KBaAPATHOE YPaBHEHNE, HAXOMMM KOPHH ¢, = 61 £, = 7. CrieoBaTesbHo,
CTOPOHb! MPAMOYTONbHUKA 6 CM 1 7 cM.

OrBer: 6cM 1 7 cM.

3. Touku nepeceyeHus napabonsl y = x? - 8 ¥ NpAMOil x + y = 4 NPUHAIVIEKAT KAXKAOH
U3 3THX nuuit. ITo3TOMy KOOPIMHATHI TOUEK NEPECceYeHHA ynonnmopam ypas-

r= s Il.tm peLIeHUs

3TO} CHCTEMBI MCTIONIB3YEM CHOCOG MOACTAHOBKH. nonmsuz r_xepnoe BBIpAXKEHHE

BO BTOPOE YPaBHEHHE H NIONYYHM: X + x? - 8 = 4 unu x2 + x - 12 = 0. Kopsn aToro

TIONTYYMITN CHCTEMY YPaBHEHUiA

HEHMAM JIMHHUI, T.C. ABIAIOTCA PCLICHHAMU CHCTEMBI






