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YpaBHEHUs ¢ MIApaMETPOM

1. 3aganme 18 Ne 500411. Haiinure Bce 3HayYeHUs d, OpU KaXJAOM H3 KOTOPBIX YpaBHEHUE
X'+ (a—3)? =|x—a+3|+|x+a—3| mubo HMeeT eUHCTBEHHOE PELICHNE, TG0 HE UMEET PEIICHHUIA.
Pemenue.
Baexém obosmauerms: @ — 3 = b, f(x) =x* + b, g(x) = |x —b| + |x +b).
B aTux 0003HaYeHUIX UCXOJHOE ypaBHEHUE TIPUHUMAET BT f (X) = g(X).
3amernm, uto §(X) = 2|x| mpu |x| > |b|, g(x) = 2|b| npu |x| < |b|.
Tokaxem, uto npu || > 2 ypasuenne f(x) = g(X) 6o numeer exuucTBeHHOE pelIcHHe, TG0 HE HMEET PELICHHIL,
leiictButensho, ecmm |X| > |b|, o f(x) =x*+b? > 2:% - b| > 2|x| = g(x).
, 10 f(x)=x*+b*>b*>2|b| = g(x), npuuém pasenctBo nocturaeres Tomsko mpu |b| =2 u

Ecau |x| < |b
x=0.
[Tpu |b| <2 BEPHBI HEPABEHCTBA f(O) < g(O) 5 f(2) > g(2), TaK KaK b2 < 2‘b| u 16—0—1?2 > 4. 3HaunT, ypaBHEHHE

f(X) = g(x) HMEET pelIeHUe.
Ecnu HekoTopoe 4ucio X( sSBJISETCS PELIEHUEM 3TOI0 YPABHEHUS, TO U YUCIIO — X() TAKXKE SIBJISECTCS €ro PelIeHHeM, TTOCKOIb-

Ky QyHKIIUI f (X) u g(X) — yéTHBIe. 3HAYNT, €CIIN YpaBHEHHE f (X) = g(X) HMEET €ANHCTBEHHOE PELICHUE, TO 3TO PEIICHUE
x=0.

Pemnm ypaBHeHue f(o) =8 (0) OTHOCHTENBHO b :

b? =2|b| < |b]- (b -2) =0,

3HaunT, X = O sIBseTCS pelIeHHeM ypaBHEHUS flx)=g) npu b = 0 wim |b‘ =2.

Cryyait, xoraa ’b’ =2, y>ke ObUT pa3oOpaH.

ITpn b = 0 ypaBHEeHMEe IPUHUMAET BUJT xt = 2|X ’ W AMEET TP Pa3IudHbIX PEIICHUS: X = — y 2, x=0,x= \3/5

Takum 00pa3om, ypaBHEHHE f(X) = g(x) HMMEET €IMHCTBEHHOE PEIICHUE WINA HE UMEET PELLECHUN IIpU b<—-2mu b> 2, TO

ectbopu @ < 1l uwa > 3.
Omser: a<1,a>5.

2. 3ananue 18 Ne 512875. Haiinute Bce 3HaueHUs a, IPU KaKJOM U3 KOTOPBIX YpaBHEHUE
x? —2ax+7| = |6a —x* —2x — 1|

uMeeT OoJiee ABYyX KOpHEH.
Pemenue.
[TpeoOpa3yem ncxoqHoOe ypaBHEHHE:

(x* —2ax+7)* = (6a—x* —2x— 1) &
& (¥ —2ax4+7—6a+x> +2x+1)(x> —2ax+T+6a—x>* —2x—1) =0 &
(> +(1—a)x+4—3a)(a+1)(x—3)=0.

TocieHee ypaBHenHe HMeeT Gojtee AByX KopHeit wm eciu a = —1, wn ecan ypasserne X+ (1 —a)x+4—3a =0
MIMEET /1B Pa3TUIHBIX KOPHS, OTJTMYHBIX OT 3:

(1—a)>—4-(4—3a) >0, - a®>+10a—15>0,
32+ (1—a)-3+4-3a#0 16— 6a # 0.

Y

8 8
otkyna @ < —5—2v 10, —542V10<a< 3 wm a> 3
WcxoHoe ypaBHeHHe wuMeeT Oomee aByX pasmmueix  kopHe mpun @ < —5—2V10, mpma = -1, mpm
8 8
—5—|—2\/ 10<a< gy]npy{ a > §

8 8
Orser: (—9% —5—2\/E); —1; (—54—2@; §>, (g’ _|_°o>.
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3. 3amanme 18 Ne 512886. Halinure Bce 3HaUCHUS 4, IPU KOTOPBIX YPAaBHEHUE

Sa 6a+7
7R = 49kl
a—3 a—3
HMECT POBHO JBa PAa3JIMYHBIX KOPH:.
Pemenue.
IIycts 7|x|:t, r>1. Ecout > 1, TOra |x]:10g7t; x:log7t Hx:—10g7t. Ecomt =1, rtorma
lx| =0; x=0.
5, Sa 6a+7
O6osnaunm J (f ) =1 — a—3 s a_3 HcxonHoe ypaBHEHHE UMEET POBHO JIBa KOPHS TOLAA U TOJBKO TOTJA, KOIna
ypasuenue f (f ) = 0 mmeer poBHO 0HH KOPeHb GOTBIIHIA 1.
s Sa 6a+7
Vpasuenue [~ — a—3 T+ a4—3 = 0 umeer POBHO OJIMH KOPEHb, €CITH JUCKPUMHUHAHT PaBEH HYJIIO:
5a \* , 6a+7 a® +44a+ 84 a= -2,
4 =0 =0%&
a—73 a—3 (a—3) a=—42.
Ilpu a = —2 ypasHenue ! 2 ¢ + 1 = 0 umeer equncTBeHHEI KOpeHb ¢ = 1. B 3ToM cilyuae HCXOAHOE ypaBHEHHE HMEET
eMUHCTBEHHBII Kopenb X = 0.
, 14 49 7
Mpu a = —42 ypaeuenne [ — 3 T+ 9 - 0 umeer enuncTBennbit xopens [ = 3+ B a1OM catyuae nexommoe ypasne-

HHUE UMECT JIBa KOPHI.

I'padukom dyHKIUH f (If ) SIBIISIETCS TTapabojia, BETBU KOTOPOH HampaBiieHBl BBepX. I TOro 4To0Bl ypaBHEHHE f (f ) =0
HMMEIo J1Ba KOPHS, OJMH U3 KOTOPHIX Ooibine 1, a mpyroil MeHsme 1, HEOOXOAWMO M JOCTATOYHO, YTOOBI BHIMTOTHSUIOCH HEPaBEH-

CTBO
S5a 6a-+7
1 0; 1-— 0;
f( )< a—3+ a—73 <
2 4
e o 2<a<3.
a—73

Otser: a =—42, -2 <a < 3.
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4. 3apanue 18 Ne 512892. Haiinure Bce 3Ha4€HUS 4, IPU KOTOPHIX YPaBHEHUE

4a 3|x| _ 9|x| 1 3Cl+4
a—=6 a—=6
HMECT POBHO JBa Pa3JIMYHBIX KOPH:.
Pemenue.
IIycts 3|x|:t, r>1. Ecout > 1, TOra |x]:10g3t; x:log3t Hx:—10g3t. Ecomt =1, rtorma
lx| =0; x=0.

4a 3a+4

42
O603maunm f (t ) =1 — 4—6 1+ 4—6" UcxoaHoe ypaBHeHHE UMEET POBHO J[Ba KOPHS TOTJIAa M TOJBKO TOT/A, KOIjia

ypasuenue f (f ) = 0 mmeer poBHO 0HH KOPeHb GOTBIIHIA 1.

5 4a 3a+4
Vpasrenue [~ — 74— 6 I+ 71— 6 = 0 ymeer poBHO 0/MH KOPEHD, €CIH AUCKPUMUHAHT PABEH HYJIIO:
4a \*  3a+4 a*+ 14a+24 a=-2,
44— =0 —FF—=0<
a—6 a—6 (a—6) a=—12.

> 1

Ipu a = —2 ypapuenne I~ — 1+ i 0 umeer exuncrsenubrii kopens ! = 5 B 5TOM cllydae MCXOJHOE ypaBHEHHE He
MMeEET KOPHEH.

5, 8 16 4

Ipu a = —12 ypasnenne I~ — 3 I+ 9 - 0 umeer exuncrsennslii kopens ! = 3 B 5ToM cllydae HCXOJHOE YpaBHEHHE

HUMECT IBa KOPHA.

I'padpuxom yHKIIH f (f ) SIBIISICTCS TTapadojia, BETBU KOTOPOH HampaBlieHB BBepX. JlJIs TOro 94To0OBl ypaBHEHHE f (f ) =0
HMEI0 J1Ba KOPHS, OJMH U3 KOTOPHIX Oombine 1, a mpyroit MeHbine 1, HEOOXOAUMO U JOCTATOYHO, YTOOBI BHIITOIHSIIOCH HEPAaBEH-
CTBO

4a 3a+4
+ < 0;

1 0; 1— ;
F< a—6 a—6

<0; a> 0.

Orser: a = —12,a > 6.

2016-03-20 3/32


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

5. 3apanue 18 Ne 505502. Haiiqure Bce 3HaueHMs TapaMeTpa a, IPU KOTOPBIX YPAaBHEHUE

(x+xia)2—(a+9) (x+xia> +2a(9—a) = 0.

HWMEET POBHO 4 pelieHus.

Pemenue.

3aMeTuM, YTO CyMMa KOpHEH ypaBHCHHsI 1 — (a+9)t+2a(9—a) =0 pasua a+9, a ux npousseaenne paBHO
2a(9 — a). Tosromy kopHi — cyTb uncia 2a 1 9 — a. Torxa A HCXOAHOTO YPABHEHHS MMEEM:

1 1
x4+ = 2a, xX—a+
xX—a xX—a

:a7

=9—aqa x—a-+ =9—-2a.

X—a X—da

Kaxmoe 13 ypaBHeHHI COBOKYITHOCTH MOXKET HMETh He OoJiee IByX KOpHEH.

Jns Toro, 4ToOBI MCXOAHOE YpaBHEHHE MMENO YETHIpEe KOPHS, KaKIOe M3 YPaBHEHHH COBOKYITHOCTH JOJDKHO MMETh IO J1Ba
KOPHSI U TIPY 3TOM YpaBHEHHS HE JTOJDKHBI COBMAAaTh. VICIONB3ysl CBOMCTBO CYMMBI IByX B3aWMHO OOPaTHBIX YHCEN, MOIydaeM,
YTO YeTHIPE KOPHS UCXOJHOE YpaBHEHHE OyIeT UMeTh Ipu

- ([a< -2,
(|a< -2, [a < -2,
a>?2,
_a>2, - 1 2<a<3,
i > —, 7
9-2a< -2, <= T e 3<a<§,
_ 7
|9 2a>2, a<s, _u
a+#9—2a. ) R
La7 L a # 3. 2

7 11
Omer: (=03 =2:)U(2: 3)U (35 5 JU[ 55 +oo .
2 2
6. 3apanue 18 Ne 505569. Onpenenure, npu KaKMX 3HAYECHUSIX IMApAMETPa a ypaBHEHHUE
|x —2| = alog, |x — 2|

MMEET POBHO [IBA PELICHMUS.

Pemenue.
Ilycts |x — 2| =1f,torna I = Cllngl‘ , t > 0.9100BI HCXOOHOE YpaBHEHHE MMEO POBHO JIBa pellle- v |
Hust, ypasHenue I = alOg,! 1omKHO MMETh eIMHCTBEHHOE PElIeHHE. ’ y=t
Eciu a = 0, To ypaBHEHHE HE UMEET PEIIECHHI.
Eciu a < 0, To ypaBHEHHE HMEET €TUHCTBEHHOE pelieHue (CM. puc.).
Ecnu a > 0 ypaBHeHHE MMEET €IMHCTBEHHOE PEIIEHHE TOIIA W TOJBLKO TOTMA, KOraa MpsiMast V= ﬂlﬂng
Y = I kacaercs rpaduxa Gyukuun Y = alog,t (cM. puc.), 4To 3a1aéTCs CHCTEMO# COOTHOIICHHIA: 1 T
/ / a r= L \
' = (alogyt)’, l=——, n2’ a=tIn2, a=-eln2,
tln2" =& 1 2N =
t = alog,t t=alogy 0 | ¢ = ‘I_nzt Inr =1 t=e.
n

3ameTuM, 4TO HaiIeHHOE 3HaUeHHUe MapaMeTpa, JeUCTBUTEIBHO, TIOJOKUTENBHO.

Otset: a <0, a=-eln2.
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7. 3amanme 18 Ne 507512. Halinure Bce 3HaueHUs nmapaMeTpa 4, Ipu KaXJIOM M3 KOTOPBIX ypaBHe-
HUE

x—a®+a+2|+|x—a*+3a—1|=2a-3

HMMEET KOPHU, HO HU OJINH U3 HUX HE MPUHAIICKUT UHTEpBay (4; 19).

Pemenne.
Pa3HOCTP BEIpa)keHUH, CTOSAMINX IO 3HAKAMH MOJIYJIS, COBIAIACT C MPABON YaCThIO YPaBHEHHUS:

(x—a*+3a—1)— (x—a*+a+2)=2a—3.
Cnenaem 3ameny: M = X — a* +3a—1,n=x— a’ +a+ 2. Torxa ypaBHeHue nMeeT BUL:
|m| + |n| = m—n.
310 paBHOCHWIBEHO yenoBuio 1 < 0 < m. Tlomydaem

x—a2+a—|—2§0§x—a2+3a—l<:>
<:>a2—3a+1 gxgaz—a—Z.

YpaBHeHHE HMEET KOPHU, HU OJUH M3 KOTOPHIX HE MPHUHAMISKUT UHTepBaly (4; 19) , TonpKo eciau mpaBas IpaHMIA OTpe3Ka
pemieHuit He OombIne 4 win JieBas rpaHuiia He MeHsbIe 19. [lomyyaem

>
a—3a+1<d®>—a-2, 2a > 3, a>1,5, a2 1,5,
< —
a>—a—2<4, = a—-a—-6<0, <« (a—3)(a+2)<0, = ‘15<Z’<3
a—3a+1>19 a>—3a—18>0 (a—6)(a+3)>0 i ’

Otser: a € [1,5;3]U[6; 4o0).
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8. 3aganue 18 Ne 507587. Haiinute Bce 3HaU€HUsI mapameTpa a4, MpHU KaKJI0M U3 KOTOPBIX ypaBHE-
HUE

x—a®+4a—2|+|x—d*+2a+3|=2a—-5

HMMeEET XOTs Obl OJIMH KOPEHb Ha oTpe3ke [5; 23].
Pemenue.
PasHocTh Bpra)KeHHﬁ, CTOAINX 1O 3HaKaMH MOJYJIs, COBIaAacT C HpaBOﬁ YaCTbIO YPABHCHUS:

(x—a*+4a—2)— (x—a*+2a+3)=2a-5.

2 2
Cuenaem sameny: M =X —a” +4a—2,n=x—a"+2a+3.
Torzxa ypaBHeHue npumer Bux: |Mm| -+ |n| = m —n.
Oto pasrocuibHO yenosuio 1 < 0 < m. Tonyyaem:

x—a2+2a+3 SOSx—a2+4a—2;
a2—4a+2§x§a2—2a—3.

YpaBHeHHE UMeeT XOTs ObI OZIMH KOpeHb Ha oTpe3ke [5; 23], ToIbpKO ecny mpaBasi TpaHHUIA OTPE3Ka PELICHUH He MEHBIIE 5, a
neBast He O6oubime 23. [Tomrygaem

a*—4a+2<da*>—2a—-3, (2a>5, a>2,5, -
2 2 as< -2,
a“—2a—32>5, a—2a—8>0, < (a—4)(a+2)>0, -
a ’
a® —4a+2 < 23. a®—4a—21<0. | (a—T7)(a+3) <0. 4o -
<a

Takum o0pa3om, HaHHOE ypaBHEHHE UMEET XOTsI Obl OJJMH KOpeHb Ha oTpe3ke [5; 23] mpu A mpuHaUIeKaIIEeM MHOXKECTBY

[4; 7].

Ortger: [4; 7] .

9. 3aganue 18 Ne 511469. Haiitu Bce 3HaueHust napameTpa a, Mpu KaKJJ0M U3 KOTOPBIX YpaBHEHUE

2 —6x—7
sin(x +4a) + sin (%) —4x—x*—a

HC UMECT IICP'ICTBI/ITCJ]BHBIX peHIeHHﬁ.
Pemenne.

x> —6x—"Ta >
Iycts Y = f’ Torga X — 2y + 6x+ 761, W ypaBHEHWE IPUHUMAET BHJT

sin(x+4a)+siny =4x— (2y+6x+7a) —a < 2y+siny =2(—4a—x) +sin(—x—4a).
3amernwm, uto ypasuerne nmeet Bug f (V) = f(—4a —x) mus f(t) = 2t + sint. Ipoussoxnas f (1) =24 cost nono-
JKUTesbHA U Beex £, nostomy ynkuust f (1) Bospacraer na Beeit uncinosoit npsmoit. Torna ypasuenne f(—4a —x) = f(y)

PaBHOCHJIBHO ypaBHeHHIO — 4d — X = Y.
BepreMcs k HCXOIHON MTEPEMEHHOM:

dg—x=—— " & 8a-2x=x*—6x—Tasx*—4x+a=0.

HOHy‘IeHHOe YpaBHCHHUEC, a BMECTC C HUX U UCXOJHOEC, HC UMECCT HeﬁCTBHTeﬂLHLIX peL[IeHHﬁ, €CJIM €ro JMCKPUMHUHAHT OTpHLa-
TeJeH, OTKyaa a > 4.

Otset: a > 4.
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10. 3aganue 18 Ne 507678. HaliTu Bce 3HaueHUs TapaMeTpa @, IPHU KaxKJI0OM U3 KOTOPBIX YpPABHEHHE

2
—6x+7
sin(x —3a) + sin (x;%—a) —4x—x*—a

HE UMEET ACHCTBUTEIBHBIX PEIICHUI.

Pemenue.
x> —6x+7a )
[Mycte Y = f - Torma X~ = 2)7 + 6x — 761, 1 ypaBHEHUE TPUHUMAET BU/]L
sin(x — 3a) + siny = 4x — 2y — 6x + 6a < 2x — 6a + sin(x — 3a) = —2y — siny.
Cunyc — weuérhas  Qymkums, nostomy 2(3a—x)+sin(3a —x) =2y+siny.  PaccmorpuM  (yHKImIO

f(t) =2t +sint. Torna ypasnenue npuaumacer sux f(3a —x) = f(¥). Dra pyHkuns onpenenesa npu Beex ! u e8 mpous-
/ o
poguas [ (f) =2+ COS? nonoxurensha npu seex . Crenopatensho, gpynxuus f (f) MOHOTOHHO BO3pacTaeT Ha Beei UHCIO-

BOii nipsivoit. Torna ypaeuenne f(3a —x) = f(y) pasHocuibHO ypaBHeHnIo 3d — X = .
Cremnaem 0OpaTHYIO 3aMEHY:

2
—6x+7
3a—x:xfm<:>6a—2x:x2—6x+7a<:>x2—4x+a:O.

o o 2
VpaBHEHHE He HMeeT JCHCTBUTENBHBIX PeIIeHHi, eciu ero muckpumunant otpunarenen: 4~ —4a < 0, orkyna a > 4.

Otset: a > 4.

11. 3aganne 18 Ne 507743. Haiitu Bce 3HaYeHUs apameTpa @, pu KaKJIOM U3 KOTOPBIX CPEIU 3Ha-

. x> —2x+a
yeHui pyHkImuu Y = T 2 €CTh POBHO OJTHO LI€JIO€ YHCIIO.
Pemenue.
x> —2x+a
D yHKIUA ONPEIEIICHA U HEIPEPBIBHA HA BCEU YHUCIIOBOM IIPSIMON. YpaBHEHUE 76 T2 =1 IIpY JII000OM d UMEET pellie-
a—©6
Hue X = 5 3HauuT, IpH JF000M A OJTHO U3 3HAUECHHUH (QYHKINHU paBHO |.

[TockonbKy (QyHKIMS HEpepbIBHA, MHOXKECTBO €€ 3HAYCHUH 00pa3yeT MpOMEXyTOK, BKIOYAIOMUK yucio 1. JIpyrux memibix
3HA4YeHUH (QYHKIIMU HET, €CIH JJISI BCEX X :

2 —2x+a x? —2x4a>0,

0< < 2=
6+ x2 P4 2x+12—a>0.

Y0051 HCPABCHCTBA BBINTOJIHSINCH JId BCEX X, JAUCKPUMHHAHTBI obonx TpéX‘{J'IGHOB JOJI>KHBI OBITE OTpHULATCIbHBI:

4—4a <0, a>1,
=
4—4(12—a) a<1l1l.

Takum 00pa3oM, MOJAXOAAIINE 3HaUeHHs mapamerpa 1 < a < 11.

Otser: (1; 11).
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12. 3aganue 18 Ne 507891. Haiinure Bce 3HaueHHs mapameTpa a4, Py KaKJIOM U3 KOTOPBIX MHOXKe-

. _ at+3x—ax 0 1
CTBO 3HauCHMIi (yHKIMM ¥ = 5= 5~ CONCPKHT OTPE30K [0; 1].
Pemenue.
a+(3—a)x
3amuurem GyHKIMIO B BUe Y ( 2 .
x+a) +1

OTpeSOK [0, 1] COACPIKUTCA B MHOKCCTBC 3HAYCHHMI HaHHOI}’I q)yHKL[I/II/I TOrla W TOJBKO TOIda, KOIla YpPaBHCHHSA

a+(3—a)x: a+(3—a)x:
(x+a)*+1 " (xta)*+1

Pemum nepBoe ypaBHeHME. Y paBHEHNE (Cl - 3)X = G uMeeT pelnenne npyu modom d # 3.

HUMCIOT pCUICHUA.

2 2
PemnM BTOpOE ypaBHeHue. YpaBHeHue X+ 3 (a - 1)X +a"—a+1=0 umeer peuieHue Toraa U TOJIbKO TOorna, Koraa
€ro JUCKpUMHUHAHT HEOTPULIATEIICH:

D=9(a—1)°-4(®—a+1)>0s5—14a+5>0c

>0,

7-2V6 7+2V6
a———— a—T

5

7-2v6 T+2V6
5 ' 5

13. 3apanne 18 Ne 508237. Haiigute Bce Takue 3HAUEHUS MapaMmeTpa 4, MpU KaXkIOM H3 KOTOPBIX

orkyma d < <a<3,a>3.

2
ypaBrenue (4x —x?)” —32v/4x—x2 =a* — 14a umeer X0Ts ObI OHO PEIICHHE.
Pemenne.

Pemenue 1. Tonoxum V 4x —x2 =1, e 0 <t <2, rak kax 0 < 4x —x* <4.

Torma, wWCXOAHOE YypaBHEHHE TPUHAMAET BHI t* =32t = a® — 14a. HaiizeM MHOXECTBO 3HAYEHH (GYHKIMU
flt) =1*—32t ua otpeske [0; 2]. Tak kax [ () = 463 —32 = 4(t3 —8) <0 na npomexytke [0; 2), TO QyHKLMS YObIBACT
Ha otpeske [0; 2], 1, cienoBaTelbHO, MHOXKECTBO €€ 3HaueHH Ha oTpeske [0; 2] — otpesok [f (2); £ (0)], T.e. oTpe3ox [—48; O] .

=a*—14
Takum o0pa3zoMm, ypaBHEHHE f (l‘) =dad — lad wumeer penieHus TOrda M TOJBKO TOIZAA, KOIAA BBIINOIHAIOTCS YCJIOBHS

—48 < a*—14a<0.

a* —14a <0, 0<a<e,

5 & a <6, &

a"—14a+48 >0 g 8§ <a<l14.
a

Pemenne 2. ITomoxum V 4x — X2 =t , e 0<r<2, rak xak 0<4x— X2 < 4, U paccMOTPUM (DYHKIIHIO
f(l) =t 32t —a® +14a. Tax xak ee npomsBojHas f/(l‘) =43 —32= 4(1‘3 —8) <0 ma npomexytke [0; 2), To
¢yHkips yosiBaeT Ha otpeske [0; 2], 1, 3HAaUUT, UMEET Ha HEM He Oosiee OJJHOTO KOpPHs. DTOT KOPEHb €CTh TOTJa M TOJBKO TOT/A,
Kxorza oxHoBpemento seimonnsiores xea yenosus f (0) > 0 u f(2) < 0. Takum 06pasom, IpUXOIMM K CHCTeME

5 0<a< 14,

a”—14a <0, 0<a<o,

) & a<o, &

a“—14a+48 >0 8§ <a<l14.
a>8

Pemenue 3 (Ykasanue). IToctpouts scku3 rpaduka Gpynxuun f (t ) =32 Ha otpe3ske [0; 2] (cM. pemienue 1) u uccneno-

. . 2
BaTh B3aMMHOE pacIioNoxeHne rpaduka 1ol GpyHkmy u npsivoit Y = a~ — 14a.
Otser: 0<a <6, §<a< 14.
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14. 3apanue 18 Ne 508258. Haiinure Bce Takue 3HAYEHHUs MapameTpa 4, MPU KaKJIOM M3 KOTOPBIX

* He MMeerT pELICHUN.

ypaBaenue (1 -+ sinx)* —4sinx=7—a—a

Pemenue.

Pemenne 1. IlepenuumieM JnaHHOE YpaBHEHHUE B BHUJE (1 + SiIlX)4 - 4(1 + SinX) =3—-a— a2 U II0J0XKUM
I +sinx =1, rge 0 <t < 2. Torma HCXOIHOE ypaBHEHUE IIPHHUMAET BT r—4r=3—a—d%.

HaiiieM MHOXeCTBO 3HaueHHMit QyHKImun f (l ) =1*— 4t ma otpeske [0; 2].

Tak Kkak f’(l‘) =413 4= 4(t3 —1), 10 f/(t) < 0 na mpomexytke [0; 1) u f’(l‘) > 0 npomexytke (1; 2]. 3Hauwur,
dyHKums yobIBaeT Ha orpeske [0; 1] u Bospactaer Ha orpeske [1; 2]. Iockomsky f(0) < f(2), to MHOXecTBO 3HAUCHMIT DyHK-
uuu Ha otpeske [0; 2] — orpesok [£(1); £(2)], T. e. oTpe3ok [—3; 8]- Takum 06pa3om, ypaBHEHHE f(f) =3—a—d’ HE UMeeT

peienuii Ha orpeske [0; 2] TOrJa U TONBLKO TOTMA, KOTa BBIIOIHAIOTCS YCIOBHA 3 — d — a*>8wum 3—a—a* < 3.

a?+a+5<0, a< =3,
’ ~
a+a—6>0 a>2.

Pewerue 2. Tonoxnm 1 +8inx =1, rre 0 <t < 2, u pacemorpum dpynxunio f(f) = t* — 4t +a* +a — 3. Tak xak ee
HPOU3BOHAS f/ (1) = 463 —4 = 4(l3 —1), 10 f/(t) < 0 na npomexytke [0; 1) u f’(t) > 0 npomesxytke (1; 2]. 3Hauur, Ha
npomexytke [0; 2) (YHKIHA HMMeeT eIMHCTBEHHEIH OKCTpeMyM — MHHMMYM Jfmin = f (1) =d? +a—6. Tak xax
f (0) <f (2), ypaBHEHHE t*— 4t + a’ +a —3 = 0 me umeer pemennii Ha orpeske [0; 2] Torma U TOJBKO TOLNA, KOLNA BhI-
nonustorest yenosus f(2) < 0w finin > 0. Takum 06pasomM, IPHXOIMM K COBOKYITHOCTH

a®+a+5<0, a< -3,
2 <~
a+a—6>0 a>2.

Pemenue 3. IToctponts dcku3 rpaduka pyuxiun [ (1) = Ay Ha oTpeske [0; 2] (cMm. pemienue 1) u ncciegoBaTh B3aHMHOE

o o 2
pacriosnioxenus rpaduka 310l GyHKIMK 1 npsamoit Y = 3 —a —a’”.

Otger: a < —3, a > 2.
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15. 3aganue 18 Ne 509047. Halinure Bce Takue 3HAYEHHUS MapaMeTpa a, MPU KaXJIOM M3 KOTOPBIX

ypaBHenue (4x —xz)2 —32\/4x—x% =a* — 14a umeer XOTs GBI OJHO PEIICHHE.

Pemenue.
Pemenne 1. ITonoxum V 4x —x2 = t,rne 0 <t <2, rak kax 0 <4x —X2 <4.

Torma, wWCXOOHOE YpaBHEHHE NPUHUMAET BHUJ t* =32t = a® — 14a. Haiimem MHOXeCTBO 3HaYeHWH (QyHKIHH
flt)=1*—32t ua otpeske [0; 2]. Tak kax [ () = 463 —32 = 4(t3 —8) <0 na npomexytke [0; 2), To QyHKIMS YObIBACT
Ha otpe3ke [0; 2], u, cneaoBaTelbHO, MHOXKECTBO €€ 3HaueHui Ha oTrpeske [0; 2] — oTpe3ok [ f (2); f (0)], T. €. OTPE30K

. 2
[—48; 0]. Taxum o6pasom, ypasuenne f(f) = a” — 14a umeer pewenns TorIa 1 TOIBKO TOIIA, KOLA BBITOIHSIOTCS YCIOBHS

—48 < a*—14a<0.

a’>—14a <0, 0<a<,
=
a*—14a+48 >0 §<a<l4.

Pemenne 2. ITonoxumy 4x — x2 =t , me 0<r<2, tak kak 0<4x— X2 < 4, U paccMOTPUM (DYHKIIHIO

f() = =32t —a®>+14a. Tax xax ce POM3BOHAS f/(l‘) =41 32 = 4(1‘3 —8) <0 mna npomexytke [0; 2), TO
¢yHkys yobiBaeT Ha otpeske [0; 2], U, 3HAUUT, UMEET HAa HEM He Oosiee OJJHOTO KOPHs. DTOT KOPEHb €CTh TOTJA M TOJBKO TOT/A,
Kxorza oxHospemenHo seimonnsores xea yenosus f (0) > 0 u f(2) < 0. Takum 06pasom, IpuxomnmM K cucTeme

5 0<a< 14,

a”—14a <0, 0<a<o,

) & a<o, &

a-—14a+48 >0 8§<a<l14.
a>8

Pemenue 3 (Ykazanue). IToctponts 3cku3 rpaduka Gpyrxmmn | (t)=t 4 32 ya orpeske [0; 2] (cM. pemenue 1) u uccneno-

. ooy 2
BaTh B3aMMHOE PACIIOJIOKEHUE rpaduKa 3Tol QYHKIMHU U TIpsiMoit Y — d~ — 14a.

Orper: 0<a <6, 8<a<14.
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16. 3amanne 18 Ne 511110. Haiinure Bce 3HaueHUs mapaMeTpa &, MpU KOTOPBIX JIF000E YHCIIO U3 OT-
pe3ka 2 < x < 3 gBIsIeTCSl pEUICHUEM YPaBHEHUS

|x—a—2|+|x+a+3|=2a+5.

Pemenue.
Ecnmu 2a+5 <0, To ypaBHEHHE peIIeHUI HE NMEeT.
ITycts a=—2,5. Toraa ypaBHeHHE UMEET BU]

lx+0,5|+ [x+0,5] =0,

U HU OJTHO YMCIIO OTpe3Ka [2, 3] He SIBJISIeTCS €ro PeleHUEM.
[lyctb a > —2,5. Byaem ucnonb30BaTh reOMETPUUECKUNA TOJIXO/] U 3alHIlIEM YPAaBHEHUE B BUJIE

x—(a+2)|+|x—(—a—3)| =2a+>5.

3amernM, 9TO TIpH a > —2,5 BEpHO HepaBeHCTBO —a — 3 < a + 2. [losToMy penreHneM HEpaBeHCTBA SBILETCS JTI000E YHCIO U3
oTpe3ka [—a — 3, a +2]: Bexp mnmuHa oTpe3ka paBHa (a4 + 2) — (—a — 3) = 2a + 5 U HEepaBEHCTBY YIOBICTBOPSIOT T€ M TOIBKO TE
TOYKH X, CyMMa PacCTOSIHUM OT KaXIOW M3 KOTOPBIX J0 TOUeK X = a+ 2; x =—a— 3 paBHa 2a + 5. OcTanock BEIOpaTh T¢ 3HAUYCHUS
a, TIPH KXKJIOM M3 KOTOPBIX OTPe3oK [— a — 3, a + 2] conepxut oTpe3ok [2, 3]. DTo BEINOIHEHO TOT/A U TOJBKO TOTAA, KOT/A:

—a—3<2, a> -5

=T T eaxl.
a+2>3 a>1

OtseT: a> 1.

17. 3ananue 18 Ne 500431. Haiigure Bce 3Ha4yeHMs @, NMPU KaXKIOM M3 KOTOPBIX YpaBHEHUE

X+ (a—4)? =|x—a+4|+|x+a—4| mubo UMeeT eUHCTBEHHOE PEIICHHE, 60 HE UMEET PEIICHHUIA.
Pemenue.
Beeném oGosnauenns: d —4 = b, f(x) = Xt bz, g(x) =[x —b|+|x+D|. B stux 0603HaueHnsX HCXONHOE YpaBHE-
HUE IPUHUMAET BUI f (X) = g(x).
3amerum, uto g(x) = 2|x| mpu |x| > |b|, g(x) = 2|b| npu |x| < |b|.
Iycrs |b| > 2 nokaxem, uto B 5T0oM ciyuae ypasrenne f(X) = g(X) mu6o nmeer exuHCTBEHHOE pelienne, MO0 HE HMeeT
peleHHii.

JleiictBurensho, ecmu | x| > |b|, o f(x) =+ b7 > 2% |b| > 2|x| = g(x).

Ecnu ’x| < |b’, TO f(X) =x4 —|—b2 > b2 > 2’b| = g(x), NPUYEM PABEHCTBO JOCTHUTAETCA TOJIBKO TpPH |b| =2 u
x=0.

Tipu |b| < 2 epnni nepasencrea f(0) < g(0) u £(2) > g(2), tax xax p? < 2|b| u 16+ b? > 4. 3uaunr, ypaBHEHHUE

f(x) = g(x) umeer pemenne.
ECIH HEKOTOPOE YHCIIO X( SBJISETCS PElICHHEM TOT0 YPaBHEHHS, TO H YHCIO — X( TAKKE SBJISETCS ero PeleHHeM, TOCKOIb-

Ky (yHKIUH f (X) u &(X) — uérnsre. 3Hauut, ecin ypaBHenue f ( X ) = g ( X ) UMeeT eIMHCTBEHHOE PEIICHHE, TO 3TO PEIICHHE
x=0.

Pemmnm ypasuerne f(0) = g(0) ornocurensuo b : by = 2|b| < |b|- (|b| —2) = 0, suauur, x = 0 sBnseTes pewenu-
em ypasrennst f(X) = g(X) npu b = 0 wm ’b| =2

Ciy4aii, korga |b’ =2, y>Ke OBLIT pa3oOpaH.

4 3 3

IMpu b = 0 ypaBHeHME IPUHUMAET BUI X — 2‘16 ’ U UMEET TPU Pa3IMYHbIX PEIICHUA: X — — 2, X = O, X = \/5

Takum o6pasom, ypasuenne f (X) = g(X) umeer equucTBenHOE perenne wim He nMeet pemrermiinpu b < —2 u b > 2, 1o
ectbpu @ <2 u a > 6.

Otser: a € (—o0, 2] U[6, +o0).
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18. 3amanue 18 Ne 507192. Halinure Bce 3HaU€HHS 4. IPU KaXJAOM U3 KOTOPBIX YPAaBHEHUE

é—3‘:ax—1
x

Ha npoMexyTke (0, +-o0) umeer Oosee AByX KOpHEH.

Pemenue.
5
Paccmorpum  Qynkumn f(X) =ax—1 u & (x) = T 3| Hcenenyem ypasuenne f(x) = g(x) ma npomexyrke
(0, +-o0).

Ipu a < 0 Bee 3Hauenus PpyHKIUKM f (x) Ha IPOMEXYTKE (0, —|—°°) OTpHULATEINILHBI, & BCE 3HAYCHUsI (DYHKLIUH g(x) — HEOT-
PHULIATENIBHBL, [I09TOMY IIpU d < 0 ypaBHEHHE f (X) = g(X) HE UMEET PELICHUI Ha IPOMEKYTKE (0, +°°)-

5
MMpua>0 o¢ysxaus f ()C) Bo3pactaeT. DyHkuusa & (X) yOBbIBaET Ha NPOMEXYTKE (07 g > II0O3TOMY YypaBHCHHC
5
f (X) = g(X) nMeeT He 0oJiee OHOTO PEeIIeHUs Ha TIPOMEKYTKE 0, § » IpUYEM pelieHue OyIeT CylecTBOBaTh TOTAA U TOJIb-
5 5 5 3
KO TOrjJa, Korja, f § > 8 g » OTKy/a rosrydaem @ - g —12>0, r0ecrs a> 5

Ha mnpomexytke (§7 +°°> ypaBuenne f (X) =8 (X) npUHUMaeT Bup X — 1=3- ; OTO ypaBHEHHE CBOJUTCA K

YPaBHEHHIO ax’> —4x+5=0. Bynewm cuutats, uto d > 0, mockomsky cinywait @ < 0 6su1 paccmoTpen panee. J[HCKpUMHHAHT

4
kBajparHoro ypapuenus D = 16 —20a, nosromy npu @ > g 9TO YpaBHEHHE HE UMEeT KOpHeH, npu d — g YPaBHEHHUE UMEET
5
€IVHCTBEHHBII KOPEHb, PaBHBII 57 pu 0<a< g YpPaBHEHHUE UMEET J1BA KOPHS.
44D 4 5
Ecnu ypaBHeHHe umeeT ABa KOpHsS X| U X2, TO €CTh 0<a< 50 T0 OouspInii KopeHp X2 = T > Z >2> g,

5 5

MIO3TOMY OH MPHHAIICKUT MPOMEKYTKY (ga ‘|’°°) - MeHpImMH KOpeHb X| NPUHAICKUT MPOMEXYTKY <§’ +°°) TOIa U

TOJIBKO TOT'Ja, Koraga

5 5 5\2 5 25— 15 3
a<x1—§> (x2—§>:a-<§> —4~§+5:T>07 TOBCTLa>§'

5
TakuM 00pa3oM, HCXOIHOE YpaBHEHHE ‘_
(0, +o0) :

— ner kopHeii npu a < 0;

_3{ =ax—1 pyeer CIENYIOIIEe KOJNMYECTBO KOPHEH Ha MPOMEXYTKE

— OJIMH KOpEHb MpHU O<a< =y
3 4
5

— nBa KopHs ipu 4 = sH a=

— TpH KOpHS 1IpH 5 <a< 5

3 cu< 4
OTBeT: 3 a 5"
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19. 3apanue 18 Ne 501070. Halinute Bce 3HaueHHs @, IPU KaXKJIOM U3 KOTOPBIX YPABHEHUE

5
—3|=ax+a—-2
x+1

Ha MPOMEXYTKe (— 1, +o0) MMeeT GOJIbIIIe ABYX KOPHEM.

Pemenue.

5

Pacemotpum dyskunn f(X) =ax+a—2u § (x) = il 3| Mccnenyem ypasnenne f(x) = g(x) na npomexytxe

(_ 17 +°°) :

pu a < 0 Bce 3HaueHMs PyHKIUM f (X) Ha TPOMEXKYTKE (—1, +o0) OTPUIIATENBHEL, a Bce 3HaUYCHU QyHKIMHI £ (xX) — ne-

OTPHUATENBHBI, [I03TOMY TIPH 4 < 0 YPaBHCHHEC f (X) = g(x) HE UMEET PEIICHUI Ha IPOMEKYTKE (— I, +°°).

2
Hpua>0 ¢ysxus [ (X) Bospacraer. dyuxuus g(X) yObBaCT HA MPOMEXKYTKE (_1> g} » TO3TOMY YypaBHEHHE
2
f(x) = g(x) umeer He Gonee 0MHOrO pelICHHs Ha MPOMEXKYTKE —1, g » TIpUYeM pelieHue OyleT CyIIecTBOBAThH TOTIA H

2 2 5 6
TOJIBKO TOTrJa, Korjaa f (§> Z 8 (g) » OTKyJa ImoJaydJacM a- § -2 Z O» TO eCcTh A Z g
2
Ha npomexyTtke ga oo ypaBHEHHUE f(x)=gx) npuHEMaeT Bux X +ad — 2=3- m 3TO ypaBHEHHE CBO-

nures K ypasuenmio x> + (2a —5)x+a = 0. Bynewm caurars, uro @ > 0, nockonsky cyuaii @ < 0 Gsu1 paccMOTpeH pariee.
5 5

JluckpumunanT kBagpatsoro ypasuenus D = 25 —20a, nosromy npu @ > 4 27O YPaBHCHHS HE HMeeT KopHeit, mpun 4 = 4
YpaBHEHHS UMEET eIMHCTBEHHbIH KOPEHb, paBHbIi 1, mpu 0<a< 4 YPABHCHHE HMEET /1BA KOPHS.

Ecmu ypaBHEHUE MMEET niBa KOpHA X| U X2, TO ecrs 0 <a < Za TO  OONBIIMI  KOpEHb

5—-2a++vVD 5-2a 2
= > >1> - MO3TOMY OH HMPUHAICKUT IIPOMEKYTKY §’ +o° | . Menpmmit KOpEHb X MpH-

2a 2a 3
2

HAJICKUT NPOMEIKYTKY (§ ) +°o) TOTrJa U TOJBKO TOI'Jla, KOorjaa

2 2 2\? 2 25a— 30 6
a()ﬂ-g) (x2_§) :a(§> +(2a—5)'§+a:T>0> TO ecTp 4 > 5

5

Takum 06pa3om, HCXO/IHOE ypaBHEHUE ‘ 1 3‘ = ax+a—2 yyeer ceayrolee KOMHUECTBO KOHE! Ha IPOMEIKYTKE

X2

(_19 +°°) :
— net xopHeii npu a < 0;
6 5
— ozmn kopens npu 0 < a < 5 nnpn a> Z;

6 5

— nBakopHinpu @ = —unpu 4 = —;
21Ba KOpHA TP 5 Mp 1’

6
— TPH KOHA IIpH. <a< 1

6 ca< 5
. _— a _
OrtBer: 5 4
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20. 3apanue 18 Ne 501693. Halinute Bce 3HaUCHUS 4, IPU KAXKJOM U3 KOTOPBIX YPAaBHEHUE

ax+vV3—-2x—x2=4a+2

UMECT e,Z[I/IHCTBeHHHﬁ KOpeHB.
Pemenne.

3ammmenm ypasuenue B Buge \ 3 — 2X — X2 = —ax+4a-+2 Pacemorpum mse ¢ynxumn: f(X) = V3 —2x—x% u
g(x) =—ax+4a+2= *a(x - 4) + 2. I'padpuxom GyHKIIH f (X) =V3-2x— X% gensercs II0JIyOKPYKHOCTb paauy-
cale LIEHTPOM B TOYKE (— I, 0), Jeamas B BepXHel noiymiockocty. [Ipu kaxoM 3HadeHnn d rpagukoM (QyHKINH g(x) SIB-
JieTcs MpsAMast ¢ yriioBeIM Kod(uimentoMm — d, npoxosias uepes Touxy M (4, 2) .

YpaBHEeHHUE UMEET eIMHCTBEHHBIA KOPEHbD, e€cli Tpaduku GyHKITHI f (x) u g(X) MMEIOT SIUHCTBEHHYIO OOIIYIO TOUKY: JTHOO
mpsiMasi KacaeTcsl MOJIyOKPYKHOCTH, JIMOO mepecekaet e€ B eUHCTBEHHOMN TOYKe.
Kacatensuas MC, nposenénnas u3 toukn M K IOIyOKPYXHOCTH, HIMEET YITIOBOH K09(-

'L,‘
(unMenT, paBHBIN HYIO, TO ecTh Ipd @ = 0 UCXOIHOE ypaBHEHHE UMEET €MMHCTBEHHBIN KO- ""“(“‘5 v/
i

pens. [Ipy — a < O npsimas He UMeeET OOIMX TOUEK C TONTYOKPYKHOCTBIO. ~

Hpsmas MA, sanaunas ypasuenumem Y = —ax—+4a-+2, npoxomur uepes TOUKH

2 A B
M(4, 2) u A(—3, 0), clenoBaTeNbHO, €€ YIIoBOH Koddhduiument — d = ? Ilpu —_ 3 ol-"1 4y
0<—ac< 7 TpAMAs, SANIAHHAT YPABHEHIEM y= —ax+4a+2, umeer yrnosoii kod¢-
2 2

dumment He Gonbime, yem y npsvoit MA , u nepecekaer m0TyOKpyKHOCTS B JBYX Toukax. I1pu 7 < —a < = upamas, 3aaHHas

ypaBHeHHeM Y = —ax +4a+ 2, umeer yriooii kordduuuent 6onsiue, yem y npamoit MA, u ne 6onbme, yem y npsamoii MB,

1 TIEpeceKaeT MOMYOKPYKHOCTh B €JMHCTBEHHOH Touke. [Tomywaem, uro mpu — 3 <a<-— = WMCXOIHOE YPABHEHHE HMEET EIHH-

2

CTBEHHBII Kopens. [Ipy — @ > 3 TIpAMas He MMeeT 00IIMX TOUYEK C HOIYOKPY>KHOCTHIO.

2 2
OTBeT: {_57 _5> U{O}'
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21. 3apanue 18 Ne 501733. Halinure Bce 3HaUY€HUS a, IPU KAXKJIOM U3 KOTOPBIX YPaBHEHHUE

8a+\V7+6x—x=ax+4

UMECT C,I[PIHCTBCHHBIIZ KOpeHb.
Pemenne.

3ammmem ypasuerne B Buge \/ 7+ 6x —x2 = ax+4 —8a Pacemorpum e Qymxmm: f(X) = V7 +6x—x% u
g(x) =ax—8a+4. TI'papuxom ¢yHKuMH f (x) =/ 42 — (x - 3)2 SBIIICTCSI MTOyOKPYX HOCTh pajnyca 4 ¢ IEHTPOM B

touke (3;0). nexaias B BepXHel MoJyIuiockocTu (cM. puc.). [1pu kaxmoM 3HaueHun d rpaduxoM GyHKIMUA & (X) SIBJIAETCS IIPs-
Masi ¢ yrioBsIM Koddduumentom @, npoxomsimas depes Touxy M (8; 4).

YpaBHEHHUE IMeEET €IUHCTBEHHBIN KOpeHb, ecir rpaduku QyHKIHH f (X) u g(x) MMEIOT €IMHCTBEHHYIO OOIIYI0 TOUKY: THOO
npsMas KacaeTcs MOIyOKPYKHOCTH, TH00 NepeceKkaeT eé B ¢AMHCTBEHHON TOUKe.

Kacarensnas MC, nposenénnas u3 toukn M K TOJITYOKPYXHOCTH, HMEET yTIIOBOIi
K03 GHUIMEHT, paBHBIA HYI0, TO ecTh Mpu @ = 0 HCXOJHOE ypaBHEHHE MMEET C/HH-
cTBeHHBII KopeHb. [Ipu a < 0 mpsmas He ©MeeT 00X TOUEK C MOTYOKPYKHOCTBIO.

IIpsamas MA, zanannas ypaBHEeHHEM Y = AX — 8a+4, MPOXOAUT Yepe3 TOUYKHU

4
M(8; 4) uA(—1; 0), cnenoBarenbHo, eé yrmopoil kosdguument d = 9 [pu

-1

0<ac< § npsiMas, 3ajJaHHas ypaBHEHHEM Y = dX — 8a+4, umeer mee obmme

TOYKH C IOJYOKPYKHOCTBIO. HpHMaH MB, 3aJlaHHasi YpaBHCHHUCM y :ax_8a+4, MIpOXOAUT Y€pe3 TOUYKHU M(S, 4) nu

B(7; 0), clleoBaTenbHo, €€ mI0Bo  kodpduument a = 4. Opu = <a<4 g siMasi, 3aJaHHas aBHEHHEM
y p 9 p yp

y = ax — 8a +4, umeer yrnosoii kosddunuent Gombute, uem y npsamoit MA, u e Gonbiue, uem y npsmoit MB, u nepecexaer

MOJTYOKPYKHOCTh B €IMHCTBEHHOH Touke. ITomydaem, uro npu 9 < a <4 pcxonHoe ypaBHEHHE HMEET CIUHCTBEHHBIH KOPEHb.

IIpu a > 4 npsMast He UMeET OOIIMX TOYEK C MMOIYOKPYKHOCTBIO.

4
205 = 4.
OrtBerT: <9 }

22. 3apanue 18 Ne 501048. Haiinure Bce 3HaUeHUS d, IPU KAXKJIOM U3 KOTOPBIX YPaBHEHUE

4= _ g2 4 g _

212 .

HNUMECT XOTA 6LI OIHO PCHICHHC.
Pemenne.

—x2 2
Crnenaem 3ameHy < — 27 , X" > 0, nosromy 0 < z < 1. 3amauy MOKHO c(HOPMYJIHPOBATH TaK: HalaUTe 3HAUCHUS ¢y TIPH

?—2az+a
Ka)KZIOM M3 KOTOPBIX ypaBHCHHE 2Z7—1 = 3 ymeer x0T31 Gbl 01HO peruenue, yaosiresopstomiee yemosuo 0 <z < 1.
Iepeiinem k cucreme:
7 —2az+a=6z-3, Z—2(a+3)z4+a+3=0,
z#0,5, &9 z2#0,5,
0<z<1 0<z<I1

SaMeTI/IM, YTO HM IIPHU OJJTHOM 3HAYCHHUH { YHUCIIO = 0, 5 HE ABJISICTCS KOPHEM YpaBHCHUSA.

2 " o
Pacemorpum pysxumo  f(2) =27 —2(a+3)z+a+3. Eé rpagux — napa6ona, BeTBH KOTOPOii HanpasieHs! BBepx. Cire-
JIOBATEITLHO, YCIOBHE 3a/[a4H BBITIONHEHO TOT/IA U TOJBKO TOI/IA, KOT/IA BHINONHAETCS OHO M3 TPEX YCIIOBHIA:
1) TpéxuieH MMeeT JIBa PA3TMIHBIX KOPHS, H TOIBKO GOIBIIMIT N3 HUX JIEKUT HA TIPOMEKYTKE

(0, 1], ro ectn
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2) TpéaneH HUMECT JIBa PA3JINYHBIX KOPHS, U TOJIBKO MCHBIIIHNHN U3 HUX JIGKHUT Ha MIPOMCIKYTKE

(0, 1], 1o ectn

3) TpéXWIeH UMeeT [ABa KOPHs,, BO3MOYHO, COBIIAAIOINX, 1 003, a TaKxKe BepuinHa, nexar Ha npomexytke (0, 1], To ects
f(0) >0,
f(1) >0,
f(20) <0,
0<zp<1

rone 0 — a + 3 — a6cuncca BCPLINHBI napa6om,1. OtH yCJ10BUA COOTBECTCTBYIOT CJIICAYIOUIUM crocobam PpacCmioJI0KEHHUA rpaq)m(a

dynxmn f(2)

\P l,' z 0
Puc. 1
Pemnm nepsyto cucremy:
a+3 <0, a< -3,
4 Sa< 3.
1—-a—3>0 a< =2
PemmiM BTOpYy!IO cucremy:
a+3>0, a> -3,
& Sa> =2
1-a—3<0 a> —2
Pemnm Tpetsio cuctemy:
a+3>0, a> =3,
l1—a—-32>0, a< -2,
) ) < Sa= -2
(@a+3)"—2(a+3)"+a+3<0, a< =3,
0<a+3<1 a

Oteer: a < —3,a > —2.
23. 3apanue 18 Ne 501050. Haiigute Bce 3HaueHuUs a, IpU KaKJOM U3 KOTOPBIX ypaBHEHUE

1 —2a\/1—|—x2+a(1 +x2) B
(1+x2)—2V1+22

HUMECT XOTs 6LI OZIHO PCHICHHC.
Pemenne.

2
HO,Z[@J'II/IM YUCJIUTECIIb U 3HAMCHATCJIIb ,Z[pO6I/I Ha 1 —+x=.

1 2

a
V142 T =3
> =3.

1422
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1 .
14+x2

Cnenaem 3ameny < =
2 _

7" —2az+a 3

1-2z

2
1+x° > 1, nosromy 0 < z < 1.
3anauy MOKXHO cOPMYIHPOBATh TAK: HAMIUTE BCE 3HAUECHMS 4, IIPU KAXKIOM U3 KOTOPHIX YPABHEHUE

2 —2az+a
1-2; = 3 Meer XOTs 6bl O/IHO PEILIEHHE, YIOBIETBOPSIOLIEE YCIOBHIO

0<z<l1.
IlepeiineM k cucteme:

?—2az+a=—67+3, Z—2(a—3)z4+a—3=0,
70,5, &9 270,5,
0<z< I 0<z<1.

3aMCTI/IM, YTO HH IIPU OJHOM 3HAYEHUHU d YUCIIO X = 0, 5 HE ABJISICTCSA KOPHEM YpaBHCHUSA.

2 .. .
PaccMotpum dyHkumio  f (Z) =7 — Z(Cl - 3)Z +a — 3. Eg rpadgux — napaGona, BeTBH KOTOPOii HanpasieHsI BBepX. Cire-
JIOBaTeNIbHO, YCIIOBUE 3aJaUy BHIMOJIHEHO TOT/Ia U TOJIBKO TOTJIa, KOTJIa BBIMOJIHAETCS OJTHO U3 TPEX YCIOBUM:
1) TpéxuaeH UMeeT J1Ba Pa3IUYHBIX KOPHS, M TOJLKO OOJNBIINIA M3 HUX JIeKHUT Ha mpomexyTke (0; 1])(cMm.puc. 1), To ecth

f(0) <0,
f(1)>0.

2) TpéxdrneH uMeeT JBa pa3iIMYHBIX KOPHS, W TOJIHKO MEHBIIMH M3 HUX JIeXHUT Ha mpomexyTke (0; 1])(cMm.puc. 2), To ecTh
f(0) >0,
f(1) <o0.

3) TpéxwieH uMMeeT ABa KOPHS,BO3MOXHO, COBIIQJAIOIINX, M 00a sexar Ha mpomexyrke (0; 1])(cm.puc. 3), To ecTb
f(0)>0,
f(1) >0, rmezp — aberueca BEPITUHBI TAPAOOJIBL.

f(z0) <0.

ITH yCIOBHS COOTBETCTBYIOT CJIEAYIONIMM CIIOCO0aM pacronoxkenns rpaduxa gpyuxuun f (2):

Puc. 1 Puc. 2 Puc. 3

a—3<0, a <3,

Pemnm cuctemy: l—a+3>0: Ag a < 4 = a<3.
a—3>0, a>3,

S a> 4.

Pemum cucremy: 1—at3<o0: = 0> 4
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a—3>0, a>3,
1-2(a—3)+a—3>0, & da<

— 4’ otkyma a = 4.

(a—3)?=2(a—3)*+a—-3<0; a>4,

Pemnm cucremy:

Oteer: a < 3,a > 4.

24. 3ananue 18 Ne 501399. Haiiaure Bce 3HaueHUs napaMerpa 4, NpU KOTOPBIX YpaBHEHUE
V2xy+a=x+y+5 He UMeeT peuIecHHUH.

Pemenue.
BosBenem B kBajpart:

x+y+5>0, x+y+5>0,
~
2xy+a=x>+y* 4254 2xy+ 10x+ 10y (x+5)+(y+5)*=a+25.

V2xy+a=x+y+5 &

Hepasenctso X +Y+5 > 0 3amaer Ha koOpaMHATHOM TMJIOCKOCTH «BEPXHIOIY» MOMY-
miockocts ¢ rpanmneii X+ Y+ 5 =0, a ypasnenne (X+ 5)2 +(y+ 5)2 =a+25 npu

a > —25 — oxpyxuocts ¢ uenrpom P(—5; —5) u paguycom R = va+25 (cm. pucy-
HOK).

OKpYXHOCTb ¥ TIOJIyIUIOCKOCTh HE UMEIOT OOIIMX TOYEK TOTJa M TOJBKO TOTa, Korna pa-
JUYC OKpPY)KHOCTM MEHbIIE MOJOBUHBI JuaroHanu PO xBagpatra APBO, 1. e,

2
va+25< %

IIpu a < —25 ypaBHeHue, a, CICIOBATEIBHO, U BCS CUCTEMA PELICHUH HE HMEIOT, a [IPH

s otkyma — 25 <a < —12,5.

a = —25 pelenneM ypaBHeHus sBisercs napa (—3;—5), koTopas He YIOBIETBOpSET He-
pasenctBy X +y+5 > 0.

Otser: a < —12,5.

25. 3apanue 18 Ne 501713. Haiigute Bce 3HaueHuUs a, IPU KaXJI0M U3 KOTOPBIX YpaBHEHHE
P +(a—-3)?=x+3—a|+|x+a—3

UMECT C,I[I/IHCTBCHHHﬁ KOpeHb.
Pemenne.
Ecnu X sBIIsieTCA KOPHEM HCXOJHOTO YPAaBHEHHUS, TO U — X ABJIETCS €r0 KOPHEM. 3HAYMT, HCXOJHOE YPaBHEHHUE UMEET €lUH-

CTBCHHBIN KOpEHb, TOJIBLKO €CIIN X = —X(), TO €CTh X = 0. HOZ[CTaBI/IM 3HaueHne x =0 B HNCXOJHOC YPABHCHHC!

(a=3)*=[3-a|l+|a—3| & |a—3| (la-3]-2)=0,

oTkyaa mmbo |a—3|=0= a=3,mbo |a—3|=2=a=1,wm a=>5.

IIpu a = 3 ucxoxHoe ypaBHEHHE TPUHUMAET BUJI: X = 2|x|. Kopusimu 3ToT0 ypaBHEHHS ABISAIOTCS yncha —2; 0 u 2, To ecThb uc-
XOIHOE YpaBHEHUE UMEET 00JIee OTHOTO KOPHS.

IIpu a=1 u npu a =5 ypaBHEHHE IPUHIMAET BUJ! X +4= |x—2|+|x+2|.

IIpu x < — 2 3T0 ypaBHEHUE CBOAUTCS K YPaBHEHHIO X+2x+4=0, KOTOpPOE HE UMEET KOPHEH.

IIpu —2 < x <2 mony4aeM ypaBHEHHE =0, KOTOpOE MMeeT CIMHCTBEHHEII KOPEHb.

ITpu x > 2 nonxy4yaeM ypaBHEHUE X —2x+4=0, KoTopoe He umeeT kopHell. IIpu a = 1 u npu a = 5 ucxomHoe ypaBHEHUE
HMeEET €AMHCTBEHHBIN KOPEHb.

OrtBer: 1; 5.
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26. 3ananue 18 Ne 502026. Haiinute Bce 3HAYE€HUS 4, NPHU KaXJAOM H3 KOTOPBIX YpaBHEHUE
a? —Ta+7+/2x2 449 = 3|x — Ta| — 6|x| uMeeT XOTs ObI OAUH KOPECHb.

Pemenne.

Pacemorpum ase Gynkmmmn: f (X) = a*—Ta+T/2x2+49 u g (x) =3|x—"7a| —6|x|. Hockoneky K> 0, momy-
saem: f(x) > £(0) =a® —Ta+49.

Oyukuus & (X) =3 ]x - 761’ -6 ‘X\ SIBJIICTCS] KYCOUHO-TMHEHHOM, mpruéM mipu X < 0 yriioBoit koadpumueHT paBeH amdo
3, 1160 9, a ipu x > 0 yrioBoii koadduureHt paser 1160 —3, 160 —9. 3Hauur, GyHKIHA £ (x) Bospacraer npu x < 0 u yObiBa-
ernpu X > 0, nosromy g (x) < g(0) =21]qa|.

HcxXoaHOE ypaBHEHHE HMEET XOTs ObI OJIMH KOPEHb TOT/Ia M TOJBKO Tor/a, Koraa f (0) <g(0):

@® —Ta+49 <2l|a| & a® —Ta—21|a| +49 <O0.

3HauuT, 1160

a* —28a+49 <0,
OTKyJa 14—7V3 <a< 14—|—7\/§,

a>0,

mbo

oTkyna a = —7.

a’+14a+49 <0,
a <0,

VcxonHOe ypaBHEHHE UMEeT XOTs 6bl OMH KOpeHb npu @ = —7 nnpu 14 — 7V3 < a <144 7V3 u ue umeer KOpHe#
TpH APYTHX 3HAYEHUSX .

Omer: a € {—T}U |14 —7V/3, 14+7\/§} .

27. 3apanue 18 Ne 502078. Haiinure BCE 3HAYEeHUs ¢, TPU  KOTOPBIX  YpaBHEHHUE

T
|cos?x+2sinx — 2a| = cos®x+sinx+2a HUMeeT Ha IPOMEKYTKE [ 5 0) €JMHCTBEHHBIN KOPEHb.
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Pemenne.

. . 2 ;
PaccmotpumM aBa ciay4gas. [lepssiii ciygaii: COS™ X + 2sinx — 2a > 0. Hcxoanoe yYpaBHEHHUE IPUMET BUJ

cos? x4+ 2sinx — 2a = cos® x + sinx + 2a < sinx = 4a.

T
IlocnenHee ypaBHEHME HMEET Ha IIPOMEXKYTKE [_57()) emuHcTBeHHBIT kopens mpu — 1 <4a <0, orkyma

1 .
1 < a <0. ToxcraBus sinx =4a B HepaBeHCTBO cos?x +2sinx —2a > 0, nomyaum: 1 — 16a* +8a—2a > 0,

OTKyJla — g <a< E
2 - n
B oToM ciyuae ypasHenue Sinx = 4a npu ycmosun COS™ X + 2sinx —2a > 0 umeer Ha MIPOMEXYTKE | — 57 0 €I1H-

/4 1
CTBEHHBIH KOpEHb X — al‘CSin(4a) npu g < a <0 y ne umeer na IIPOMEIKYTKE [_57 O) KopHei npu 4 < _g M 1IpU

a> 0.
Bropoii cnyyaii: cos?x+2sinx—2a < 0. HcxonHoe ypaBHEHHE IPUMET BUJT

2x—sinx—2a < 2cos’x+3sinx =0 <

1
& (2sinx+1)(sinx—2) =0 < sinx = —5

cos?x+2sinx —2a = — cos

T v/ v/
IMocrentee ypaBHEHHE MMEET HA TIPOMEKYTKE [_57 0) €IMHCTBEHHBIN KOpeHb X = 6 IMoacrapus X = — 6 B Hepa-
. 3001 1
BeHctBo COS™ X+ 2sinx — 2a < O, MOJTY4HM: Z -2 5 —2a< O, otkyna d > —g

B sToM ciywae ypaBHeHHe 2cos?x+3sinx =0 HpH  YCIOBUH cos’x+2sinx—2a <0 umeer ma HPOMEXYTKE
/4 T 1 /4 1
T 0) enuncrsennbrii kopens X = — 6 PH a>— g 1 HE MIMECT Ha IPOMEXKYTKE | ~ 5 0) xopneit npu @ < — g

T
YpaBHeHue | cos’x+2— 2a| = cos’x++2a ua HPOMEKYTKE [_ DR O> :

1
enpu @ < — g HE UMeeT KOpHEH;

1 .
snpu d = — g UMeET €IMHCTBEHHBIH KOPEHb X — arCSlIl(4a);

n .
mpH g < a <0 yyeer aga pasmuunbx KopHs X = Tent= arcsin(4a);
T

e ipu a@ > () uMeeT eaMHCTBEHHBIN KOpeHb X = — 6"

1
Otser: 4 € _g U [07 +°°)-

2016-03-20 20/32



Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

28. 3apanue 18 Ne 502118. Haiinure BCE 3HAQYEHUSA 4, NOpPU  KOTOPBIX  ypaBHEHHUE

log, | (a+x—6) =2 umeer X0Ts1 ObI OMH KOPEHb, MPHHALIEKAIIHMN TPoMexyTKy (—1; 1].

Pemenue.
YpaBHeHue long (Cl +x— 6) =2 PaBHOCHIIBHO CUCTEME

x2+x+7—a:0,
x>—1,

x#0.

DTa cHUcTeMa HUMEET XOTs OBl OJINMH KOPCHb, an/IHazmemamnﬁ IMPOMEIKYTKY (_ 1 5 1} 5 €CJii  YpaBHCHUEC

long (Cl+X—6) =2 umeer xoTst Gbl OJMH KOPEHb, NPUHAUICKAIIMHA OO MPOMEKYTKY (—1, 0), 100 MPOMEXKYTKY

(0, 1].
[ockonbky rpapuxoM dyHkmum f (x) =x*+x+7—a ssrsercs mapaboa, BETBU KOTOPOH Ha-

1

IpaBIICHBI BBEPX, a BEPIIMHA HAXOAUTCA B Touke X = — =, ypasuenne f(X) = O umeer xors GbI oxun

KOpEHb, IPUHAIEKALIUN IIPOMEKYTKY (— I, 0), IIPU YCIIOBUH

1 3
f(__) §07 6__a§0, 27
2 &9 4 S 7 50<Ts pue. 1),
fe)=f0)>0  (7T=a>0
YpaBHeHue f (X) = 0 umeer xots 651 0MH KOPEHb, MPUHAJIEXKALTUI TPOMEKYTKY (0, 1], IIpH YCIIOBUU
f(0) <0, 7—a<0,

And sT7<a<9
f(1)>0 9-a>0 a="7 (puc.2).

YpaBHeHue long (Ct +x— 6) = 2 umMeer xoTs Gbl OMH KOpEHb, IPUHAJICKAIINNA IPOMEXYTKY

Puc. 2

27
(_171]>le/lZ§a<7nnpn7<a§9.

27
OrtBerT: {47 7) U (77 9]-
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29. 3apanue 18 Ne 502297. Halinute Bce 3HAUEHUS 4, IPU KAXKJIOM U3 KOTOPBIX YPABHEHUE
2 _ 2
X —|x—a+6|=|x+a—6/—(a—06)

UMEET CI[I/IHCTBCHHHI\/JI KOpeHB.
Pemenne.
3anmieM ypaBHEHHE B BHJE

¥+ (a—6)>=|x+a—6|+|x—a+6|

Ecnu xo sBnseTcs KOpHEM MCXOMHOTO YPaBHEHHS, TO M — X( SBISCTCS €ro KOpHEM. 3HAYHUT, UCXOAHOE YpPaBHEHHE MMEET
HEUYETHOE YMCII0 KOPHEH, TOIBKO ecitt X9 = —X( To ecth X = 0. [loxcrasum 3Hauenne x = 0 B ypaBHeHue:

(a—6)*=2|a—6| < |a—6]|-(jla—6]—2)=0,
otkyza mbo |[a —6| =0<a =6, méo [a—6|=2<a=4 wm a=38.

2
[Ipu a = 6 ypaBHEHHE IPUHAMAET BHI X — 2|x|. KopHsmu 51010 ypapuenus seisiores uncia — 2, 0 2, To ects ypas-
HEHHE UMEET POBHO TPH KOPHSL.

Ipu a = 4 unpu a = 8 ypaBHeHHe NPUHUMAET BUJ K44 =[x -2+ |x+2].
2 .
IIpu X < —2 570 ypaBHeHue cBoxutcs K ypasrennio X+ 2X +4 = 0, koropoe He nmeer kopHeii.
2 o
Mpu — 2 < x < 2 nonyuaem ypasrenne X~ = 0, koTopoe HMeeT eIMHCTBEHHBIH KOPEHb.

[pu x > 2 nomy4aeM ypaBHEHUE X —2x +4 = 0, xoropoe He nmeer KopHeii.
Takum obpaszom, ipu @ =4 U npu a = 8 UCXOJHOE YpABHEHHE UMEET €UHCTBEHHbIN KOPEHb.

Oteer: a=4u a=2_8.
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30. 3apanue 18 Ne 504547. Halinute Bce 3HaUCHUS MapameTpa @, MPU KaXJI0M U3 KOTOPBIX YpaBHe-
HUE

|(x—1)2 =279 4 |x— 1|+ (1 —x)?+297 1 =4 4 4¢

UMCCT CAMHCTBCHHOC PCIICHUC. Ha171)11/1Te OTO PCIICHUC IJIA KAXKA0I'0O 3BHAYCHHA 4.
Pemenne.

ITycTs uncno x — pemnieHne JaHHOTO ypaBHEHHS IIPU HEKOTOPOM 3HaueHUM napaMerpa d. Torma ymcio (2 - x) €CTb €To pe-
IICHHUE [IPU TOM K¢ 3HaueHun (. Eciu pelieHne eIMHCTBEHHO, TO PEIIeHUsT 2 — X M X COBIAAIOT, TO €CTh

2—x)=xsx=1.

IToxcraBuB 3TO penIeHHE B HCXOAHOE YPaBHEHHUE, TIOTyIHM:
a

2 2
2t — 4 e T =44 s

a 2 2a+1 = 1’

otkyma a = —1.
IMycte a = —1. Toraa ucxoaHOe ypaBHEHUE TPUMET BHT

[(x—1)? —4|+|x—1| =4— (1 —x)°.

Orciona cnenyer, uro 4 — (1 —x)2 >0, crenosarensio, |(x— 1) —4| =4 — (1 —x)*.

Wcxoauoe ypasuerne npunumaer Bug |X — 1| = 0, u ono umeer exuncrBennoe pemenne X = 1, yrosnersopsiomee ycno-
2
gm0 4 — (1 —x)” > 0. Cnenosarenmsro, a = —1 YIOBIICTBOPSIET YCIOBHIO 331a4H.
Otser: 1pu @ = —1 enuHCTBeHHOE pelueHne X = 1.

31. 3aganue 18 Ne 505244. Haiinure Bce 3HaYCHUS 4, IPU KOTOPBIX THO00E pPeIICHUE YpaBHEHUS

49/3,5x—2,543log,(3x—1)+2a =0
MPHHAIICKAT OTpe3Ky [1; 3].
Pemenne.

1
Paccvotpum dynkumio [ (X) = 4\3/ 3,5x—2,5+ 310g2(3x - 1) +2a. Owua ompenenena mpu X > g» BO3pacTaeT Ha

0671aCTH ONpeeNeH s ¥ IPUHUMAET BCE 3HAYECHHS OT — ©° 10 + 0. 3HauuT, ypaBHeHue f (x) = 0 umeer eguncTBEHHOE pere-

Hue. JTo pemenne npuHamIexut otpesky |13 3] Torma u Tonsko torma, korna f(1) < 0wu f(3) > 0. Honyuaem cucremy Hepa-
BEHCTB:

44+3+4+2a<0, 2a+7<0, 17 7
N & -——<a< .
8+9+2a>0 2a+17 >0, 2 2

17 7
OTBeT: 2 ol

32. 3aganue 18 Ne 505474. Haiinure Bce 3HaueHUs TapameTpa d, IpU KOTOPBIX YypaBHEHHE

(Jx 42|+ |x —al)* = 5(]x + 2| + |x —a]) + 3a(5 — 3a) = 0
HMECT POBHO ABA pCHICHUA.
Pemenue.
Iycts ¢ = |x 42|+ |x — a|, Torna ncxonmoe ypaBHEHHE IPUHUMAET BHU;

t = 3a,

2
t“—5t+3a(5—-3a) =0«
a(5 = 3a) t=5_3q
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OTKyza
Ix+2| 4+ |x—a| = 3a,
x+2|+[x—a| =5-3a.

3HAuMT, peUIeHHE ~ MCXOQHOrO  ypaBHEHHs — o510  pemennme  ypasmenmii X+ 2|+ |x—a|=3a wm

|x+ 2|+ |x —a| = 5 — 3a. Uccnenyem cxonbko pemenuii umeer ypasrenne |X+ 2|+ |x —a| = b B zaucumoctu ot @ u
b. 3amermm, YTO CI€Ba CTOMT CyMMa MOAyled, T0 ecth mpu b < 0 pemennii HeT. 3anuumieM ypaBHEHHE B BHIE

]x + 2’ = —]x — Cl| +b. JleBas yacTh 3TOro ypaBHeHHs — rpauK MOAYJS C BEPIIMHON B TOUKE (—2, 0), rpaduK JICBOM
qacTH — rpaduK MOJIyIs, OTpakéHHbIH oTHOCHTenbHO ocu OX, ¢ BepmmHOi B TOUKe (a, b)- D10 ypaBHeHHE OyAeT UMETh Ba
PELIEHNS, €CIIM OHOBPEMEHHO Ipsimast ¥ = —X +ad + b nexur mpasee (BBIIE) IpIMOH Y — —X — 2 u npamas Y =X —d -+ b

JIXKUT JIeBee (BbIIE) IpaMoii Y = X + 2. Dto gocturaercss ycnosuasMu —X+a-+b > —x—2 u x—a-+b >x+2. Taxkum
00pa3oM ypaBHEHHE COBOKYITHOCTH HMEET JIBA PEIICHHUS IIPH YCIOBHU:

a+b> -2,
a—b< =2,
b>0.

Ecin Bepumna (d, D) HaxomuTes BHYTPH YacTH IUIOCKOCTH OTCeKaeMoii rpadukoM Y = |X + 2|, o ypaBHenue umeer asa
peureHus, eciu npsameie Y = —X —2 u ¥ = —X+a -+ b cosnagaror wmm npsimeie Y =X +2 u y = X —a -+ b cosnagaor, To

ypaBHEHHE HMeeT GECKOHEIHO MHOTO pellenyii, eciu Bepmmua (d, b) comagaer ¢ Toukoit (—2, 0), TO YpaBHEHHE MMEET OJHO

peleHue.
TakuM 06pa3oM, HCXOAHOE YPABHEHHE UMEET POBHO J(BA PEIICHHUS, €CITH OJHO U3 YPABHEHHUN COBOKYITHOCTH UMEET IBa Pelle-
HHES, @ BTOPOE HE UMEET PENICHNUA, TUO0 eClTi KaXKI0€ U3 YPAaBHEHHH COBOKYITHOCTU MMEET J[BA PEIICHHUS, HO STH PEIICHHUs COBIIa-
natot. Pa3bepéM KaskIblil U3 3THX CIIyYaes.
IMepserii cayyait. [lpu a+b < —2 wm a—b > —2 ,uwmm b < 0 ypaBHeHHEe COBOKYITHOCTH pelieHnii He umeeT. Takum 00-
pa3oM HCXOJHOE YPaBHEHUE MMEET JIBa PELICHHs, €CIU [IEPBOE YPABHEHHUE UMEET JIBA PEIICHHS, & BTOPOE — HE HUMEET, JIM00 HAO-
6opor. B ciydae, korna mmepBoe ypaBHEHHE BEPHO CHCTEMa YCIIOBHI UMEET BHI:

¢ ( 1
Cl>—§,
( (a+3a> -2,
3 ) a>1,
a a< , la>0,
(3a>0 _
h & 1 ea>l
a+5—3a< -2, a 2’
_ — 3
a—5-+3a> -2, a>>,
5-3a<0, 4
N 5
L _Cl>§

B ciryuae, xorzia Bropoe ypaBHEHHE BEpPHO CUCTEMa yCIOBHHA NUMEET BUI:

¢ T < 1
a T A
( [a+3a< -2, 2
a<l,
a—3a> -2,
| a <0,
3a <0, ) 7 3
P = Sa<—.
(a+5—3a> -2, a< 5 4
_ _ 3
a—5+3a< -2, a<>,
| (5-3a>0, 4
5
< —
\ \a_3

2016-03-20 24/32


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

5

Bropoii ciydaii. Perenns COBIaIyT, €CIH COBMAIAIOT YPABHEHHUS, TO eCTh, ecin 34 = 5 — 34, orkyma d = 6 [Ipu nanHOM

3Ha4YeHUN d 00a ypaBHEHUS IPHUMAIOT BU:

5
Xx+2|+x—=|==
6 2
JlaHHOE ypaBHEHHE HE UMEET PEIICHUH.
5
To ecTh UCXOHOE YpaBHEHUE HE UMEET PEIICHUI TTPH 4 PaBHOM 6

Taxum 06pa3oM, ypaBHEHHE UMEET POBHO JBa peruenus npu ¢ (_°°> 4) U (1, +oo).
3
Oreer: | —°% 4 U (1, +oo).

33. 3apganue 18 Ne 500216. Haiinure Bce 3Ha4YeHUs d, NMpU KaXIOM H3 KOTOPBIX YpaBHEHHE
V1 —2x =a—3|x| umeer Gonee AByX KOPHEM.

Pemenne.

Pacemotpum ¢yaxunn f (X) = a — 3|x| u g(x) = v/ 1 — 2x. Uccnenyem ypasuenne f(x) = g(x).
Ha npomexytke (—0, 0) pynxuus f(X) Bospacraer. ®ynkums g(X) yGbIBaeT Ha HTOM IPOMEKYTKE, IOITOMY YPaBHEHHE

f(x) = g(x) umeer He Gonee oxnoro pemenns Ha mpomexytke (—o°, 0), npuyuem pemenne GyAeT CYILIECTBOBATH TOTA U TOMb-
xo torza, koraa, f(0) > g(0), to ects npn a > 1.

a
Ipu x > 0 ypasuenne f(x) = g(x) npumumaer Bux a — 3x = v/ 1 —2x. HpuX > 3 JleBas 4acTh OTOTO ypaBHEHHA OT-

a
punareiibHa, CJICA0BATCIbHO, peIHeHI/Iﬁ HCT. HpI/Ix S g OTO YpaBHCHHUEC CBOAUTCA K KBaJApaTHOMY YpPaBHCHHIO

9% + (2—6a)x+ (az —1)=0, nuckpumunant xotoporo D = (2 — 60)2 - 36(02 —1) =40—24a, nosromy npu
N 5 5 4 5
a> =

3 9TO YPaBHEHHE He HMeeT KopHe#l, mpu 4 — 3~ YPaBHEHHE HMeeT €IMHCTBCHHBIN KOPEHB, PABHBIN g’ pu a< 3
yYpaBHEHHE UMEET JBa KOPHS.

6a—2—\/5_a 2++/D _6a—2—|—\/l_)_a_2—\/5

ITycte ypaBHEHHE UMEET 1Ba KOpHA, X1 — 18 g - T u X2 18 3 18
a a 3
Torna MeHpIIMi KopeHb X1 < g, a 00BN KOpEHb X2 HE MPEBOCXOAUT g, eciu \/B < 2, 10 ecth mpn 5 < a<

2 3
6a—2 a—1

9 X1X2 = 79 » TIO3TOMY 3HAKU KOPHEW X] M X2 3aBUCST OT 3HAKOB BBIPAKCHUIA

ITo Teopeme Buera X1 +X2 =
6a—2 a*—1

9 " g9 - 3naunrt, npu a < —1 o6a kopHs orpunarenbhsl, tpp — 1 < a < 1 oauH U3 KOpHE#l OTPHUATEIBHEIN, a

JPYToii HeOTpULATENBHBIH, TpU @ > 1 06a KOPHS HEOTPUILATENBHBI.

Takum o6pasom, npu x > 0 ypasHenne @ — 3X = /1 —2x ne umeer kopreii npu a < 1 u a >
3 5

mpu 1 <a < e a= 37 HMECT J1Ba KOHSI IpH <a< 3
Taxum 06pazom, ypasuenne V1 —2x=a—3 |X ‘ HMEET CIIEAYIOIIEE KOIMYECTBO KOPHEM:
— ner kopueit mpu a < 1;

3 s> IMCECT OJMH KOPCHb

— oMH KOpeHbIIpy @ = 1 u @ > =}
5

— mea xopusi pu 1 < @ < Ena: =

3

3
— TPH KOpHS 1IpH <a< 3

3 <a< 5
- <a< .
OTBeT: 5 = 3
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2

34. 3ananue 18 Ne 500067. HaiisuTe Bce 3HAYCHMS @, TIPH KOTOPHIX ypaBHeHHe dlX—5|= Y1 Ha

npomexyTke [0;+0) UMeeT pOBHO J1Ba KOPHSI.
Pemenne.

Pacemotpim dynximn f(X) = alx — 5| u 8(x) = - Ycenenyem g(x) = f(x) na npomexyrke [0;400).

x+1
Ipu a < 0 Bce 3Hauenus QpyHKIMU f (x) Ha MPOMEKYTKE [0; —|—°°)- HETOJIOXKUTEIbHBI, a BCe 3HaYeHUs] PyHKUUH & (X) —
TIOJIOKMTENBHBI, osTomy 1ipu d < () ypaBHeHHEe He HMEET peLIeHuit Ha TPOMEXYTKE [0; +°°) .
Ilpu a > 0 dyskms f (X) BO3pacTacT Ha IMPOMEKYTKE (5; —0—00), DyHkuus (X) yOBIBaeT Ha 3TOM IPOMEXKYTKE, TOITOMY

ypaBHEHHE g(x) :f(X) BCerna MMEET POBHO OJHO pEIICHHE Ha NPOMEXKYTKE (5;+°°), TOCKOJIBKY f(5) < g(5), a

F(5+ 1) > 8(5+ )

Ha mpomexyTke [0;5] ypaBHEHHE & (X) =f (x) MIPUHUMAET BH] Sa—ax= m OTO ypaBHEHHE CBOAMTCS K ypaBHE-
o ax’ — 4ax + (2—5a) =0. Bygem cunrars, uto a > 0, nockonbky ciyuain @ < 0 b1 paccMoTpeH panee. JIHCKPHME-

HAHT KBaJpaTHOro ypasHenus D = 16a* — 4a(2—5a) = 36a* — 8a, nostomy npu 0 < a < g 2TO YpaBHEHHE HE MMeeT

2 2

KopHeit; npu 4 = Q YPaBHeHHUE MMeeT €IIMHCTBEHHBIN KOPEHb, PaBHbIi 2; ipu & > Q YPaBHEHHE UMECT B2 KOPHS.

ITycTh ypaBHEHHE UMEET JIBa KOPHS, TO ecTh & > = . Toraa 06a KOpHs MEHBIIE 5, TOCKOJIBKY MPH X > 5 3Ha4YeHUs PyHKIMH

9
2

x+1

5a — ax HemomoKUTENbHbI, a 3HAUCHUsI (DYHKIIHH mosokuTebHEI. [1o Teopeme Buera cymma xopHeii paBHa 4, a mpou3Be-

2

ACHHE PaBHO — — 5. 3naunt, Gompmii KOPEHb BCETa MPHHAMIECKHT MIPOMEKYTKY [0; 5], a MCHBIINHI NPUHAIIICKUT 3TOMY TIPO-

MCIKYTKY TOrzga 1 TOJIbKO TOr1d, Koraa 5 - 5 2 0

2

¥t | MIMEET Cleflylollee KOIHECTBO KOpHEH Ha MPOMEXKYTKe [0; +°°):

X+

Taxum 06pa3om, ypaBHEHHE a|3C - 5| =

1) Her xopueit mpu a < 0;

2) O xopens npu 0 < a < 6;

2 2
3) JlBa xopust ipu & = oM a> g;
2 2
4) Tpu KOpHS IIpU 9 <a< 5
2 2
Otser: 4 = o a> 5
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35. 3apanue 18 Ne 503256. Halinute Bce 3HaAUEHUS 4, IPU KAXKJOM U3 KOTOPBIX YPAaBHEHUE
(4cosx—3—a)-cosx—2,5cos2x+1,5=0

HMeEET XOTS OBl OIWH KOPCHb.

Pemenue.

3anuiieM UCXOIHOE YPABHEHNE B BHIE cos®x + (3+a)cosx—4=0. v

IIycTh £= COSX, TOI/Ia HCXOIHOE YPABHEHHE UMEET XOTs Gbl OIMH KOPEHb, €CITH yPaBHEHHE :
>+ (3+a)t —4 = 0 umeer xots Gb1 0IHH KOpEHD, MpHHATEKAHIT oTpesky [~1; 1]. Tpa-
durom pyuxumn f () = 1+ (3+a)t —4 sensercs napaGona, BETBH KOTOPOii HAIIPaBIIC-
HBI BBEPX, f(()) =—-4<0,
cnenosarensho, ypashenne f () = 0 nmeer xots1 6b1 0AMH KOpEHb, NPHHAIEKAIIMI OTPE3-
ky [-1; 1], m6o npu ycnosmu f(—1) >0 (puc. 1) 1—(34+a)—4 >0, orkyna A s
a < —6, m6o npu yenosun f(1) >0 (puc.2) 1+ (3+a) —4 >0, orkyna a > 0. - -

Otser: (—o0; —6]; [0; +oo)

Puc. 1 Puc. 2

36. 3aganue 18 Ne 484651. Hailigute Bce 3HAYeHMs 4, NPU KaKIOM U3 KOTOPBIX YpaBHEHUE
x* —8x =2|x—a| — 16 uMeeT POBHO TPH Pa3INUHBIX PEIICHHS.
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Pemenne.

3anuuieM ypaBHeHHE B Bue (X — 4)2 = 2|x —a| u pacemorpum rpaduku pynxmmii Y = (X — 4)2 ny=2x—al.
I'paduk meproit pyHKINN — mapadona, rpaduk BTopor GYyHKIIUH — YTOJI C BEPITUHOM B TOUKE 4.

Fi Fa

0 2 4 4 X T
YpaBHeHHe OyeT UMETh TPU PA3IMYHBIX PEIICHHS B CISAYIOMHUX CITydasiX.
1. Bepuriaa mapaboIbl cOBIagaeT ¢ BepIInHON yriia (puc. 1).

2. OpmHa U3 CTOPOH yTIIa Kacaercs mapadoisr (puc. 2).

B mepBom ciiydae a = 4, u ypaBHEHHE UMeET TPH KopHS: 2, 4, 6. PaccMoTpuM BTOpO# cirydaid. ITycTs mmpaBas cTOpoHa yriia

2
KacaeTcs mapadobl. YpaBHEHHE (X - 4) =2x— 26l, a JI0JDKHO UMETh €IUHCTBEHHOE PEIICHHUE.

IIpuBeném ypaBHEHHE K CTAaHAAPTHOMY BUAY:

x*—10x+16+2a=0.

W3 paBeHCTBa HYJII0 AMCKPUMUHAHTA I101y4aeM

25— (16+2a) =0,
OTKyHa d = 4,5.

Ecnu napaGossl KacaeTcs JieBasi CTOPOHA YIJia, MOJTy4aeM ypaBHEHHE

(x—4)* =2a—2x; x> — 6x+ 16— 2a.

OHO nMeeT eIMHCTBEHHOE pellIeHne, TOJIbKO ecliu d — 3,5.

Ortser: 3,5; 4; 4,5.
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37. 3aganue 18 Ne 505432. Haiigure Bce 3HaueHUs @, IpU KOTOPBIX YpaBHEHUE
sin' x+ (a — 3sinx)” +sinx+a = 3sinx

“MeeT XO0TsI ObI OJTHO pelIeHNE.
Pemenwue.
3anuieM ypaBHEHHUE B BHIE:

2x= (3sinx—a)” + (3sinx —a).

sin'# x + sin
7 . o
Paccmorpum dyskmmio f (t) =t' +t. Oua sBnsercs CYMMOMH JIByX Bo3pacTaroumx GpyHKUuil u mostTomy Bo3pacraer. Mcxon-

.2 .
HOE ypaBHEHHE UMeET pellleHHe TOT/Ia U TOJIBKO TOrza, Koraa Jf (SlIl ) =f (3 smx — Cl), OTKYJ1a II0JIy4aeM
2 . - . .2
sin“x = 3sinx —a < a = 3sinx — sin“ x.

. 2
Oyukius Y — SINX npuHUMAET 3HAYCHHUS OT 1 o 1, a yukius 7 — 3y — Y MOHOTOHHO BO3pacTaeT Ha OTPE3Ke [—1, 1] u
NpHHEMAET Ha HéM 3Hauenus ot 4 1o 2. 3HauuT, ypaBHeHne d — 3sinx — SIN" X, a ¢ HUM U HCXOIHOE YpPaBHEHHUE UMEIOT pellie-
auenpu —4 < a <2.
Ortger: [—4, 2]-

2

38. 3ajanne 18 Ne 485982. Tlpu kakux a ypaBHenme |x°—2x—3|—2a=|x—a|—1 umeer poBHO
TP KOPHSI?

Pemenue.

2

3anuIieM ypaBHEHUE B BUJE ‘X —2x— 3‘ = |X - Cl| +2a—1.

[Toctpoum rpaduku JeBol U MPaBoii yacTeil ypaBHEHUsI
(cm. puc.) U3 pucyHka BUIIHO, YTO TOAXOMSANIUX 3HAUESHUHN
Q POBHO [1BA — MpPHU OJHOM M3 HHUX rpadUK MpaBod yacTH
MPOXOAUT Yepe3 TOUKY (— L, 0) IpH IPYroM — KacaeTcs
OTPa’KEHHOTO y4acTKa napabobl.

Iepoe mnpomcxogut mpu a = 0, a BTOpoe — Korma
ypaBHeHue 3 + 2X — 1% =3a—1— X umeer equncTsen-
HBIIl KOpeHb. [IpupaBHMBas TUCKPUMHHAHT K HYIIO, HAXO-

25
a=—.
M 12
25
Omser: 4 =0,a = ﬁ

39. 3ananue 18 Ne 505453. Haiigure Bce 3HaueHUs 4, IPU KOTOPBIX YpaBHEHHE
(logg (x4 a) —logg (x —a))? — 12a(logg (x +a) — logg (x — a)) +35a* —6a—9 =0

UMECT pOBHO aBa peH_ICHI/DI.
Pemenne.

Mycrs ¢ = logg(x+a) —logg(x —a), rorma, ucrons3sys Teopemy, obparHyio Teopeme Buera, momydmm:
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t=5a-3,

1? —12at+35a* —6a—9=0<1>—((5a—3)+(Ta+3))t+ (5a—3)(Ta+3) =0 <
t ="Ta+3.
3HAUNT, WCXOJHOE YpaBHEHHE WMEET JABa pa3IWYHBIX KOPHS TOIda M TONBKO TOrAa, Korma rpaduk (QyHKIHHA
f(X) = logg (X—l- 61) - logg (X - Cl) UMEET C IOPU3OHTAIBHBIMH IIPSMBIMU Y = S5a—3 ny="Ta+3 POBHO n1Be oOmiue
TOYKH. DTH MPSAMBIE COBIAJAIOT, €Clt d = —3.
Ipu a = 0 ypasuenue e nmeer pemenuii. Ecmu @ > 0, To mpu X > d, aecim a < 0, to npu X > —d, umeem:

1100 = Iogy(x-+) ~ logy(x —a) = logs (2 ) togy 1+ 2.

X—da a

IIpy HeOrpaHMYEHHOM yBETHUEHUH X 3HAUCHHS (QYHKIMH CTPEMATCA K HyITIo; mpruéM it a > 0 dyskuus [ spnsercs y6wi-
Baroleit, a npu @ < 0 — Bo3spacraronieit. IcKu3bl rpadUKOB H300PaKEHBI HA PUCYHKE.

Fa Fa

- L

/ ¥=5a-3

! o a

Tem cambim, ipu d > 0, 10J5KHBI OBITH BBITIOIHEHBI HEpaBEHCTBA S5a—3>0, 7Ta+3 >0, oTKyma d > 5; npu a < 0,

l:;=_,l"[x}:a} 0

\
iK

X

Tt
]
[
B
|
[*5]

3
JIOTKHBI ObITH BBITONHEHH! HepasenctBa dd — 3 < 0, 7Ta+3 <0, orkyma @ < —7;
3 3
c (oo =3)U | =35 —z JU ([ =5 +oo ).
OrtserT: ( ) ( 7) (5 )
IIpuBeném aBTOPCKOE PEHICHHE.
Mycrs ¢ = logg (x+a)—logg(x—a), torma MOJTYYHM:
5 ) t =5a-3,
t“—12at+35a"—6a—-9 =0 &
t="Ta+3.
3HAUUT, PEIICHUE HUCXOAHOTO YpPaBHEHUS — D3TO pELICHUE YypaBHEHHNU logg (X + a) - logg (X - a) =5a—3 wum

logg(x+a) —logg(x —a) =Ta+3.
Uccnenyem ckoibKo pelieHU UMeeT ypaBHEHUE logg (x + a) - logg (X - a) = b B 3aBucumocTH ot d u b. IIpu a ?5 On
X>a,u X > —a,toecth npu X > |a|, nesas wacts orpeieneHa U MPUHUMAET BUJ

xX+a 2a
1 — ) =1 1 .
0gg (x_a) 0g8< +x_a>
2a

ITpu x > |a| BBIPaKCHHUE 1+ x—a MPUHIMACT 110 OHOMY BCE 3HadeHus n3 npomexytka (13 +o0) ma>0u TIPUHH-

2a
MaeT 110 oHOMy pa3y Bee 3Hadenus u3 npomexytka (05 1) mis a < 0. 3uaunrt, npu X > |a| sepaxenue logg (1 + Y—a

NPUHIMAET 10 OXHOMY a3y Bee 3HaueHus 13 npomexyTka (05 +00) npu @ > 0 u npuHEMAaeT o OXHOMY pa3y BCe 3HAYCHHS U3
npomexytka (—0; 0) mpu a < 0. Takum o6pasom, ypasuenne 10gg(x+ a) —logg(x —a) = b umeer oxno pemenne npu
ab > 0 u e umeer pemennii npu @ 7# O u ab < 0. Ipu a = 0 u x > 0 ypasuenue npunumaer Bun 0 = b u 6o umeer Gec-
KOHEYHO MHOTO PEIICHHH, 100 HEe NMEET PelleHHH.
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Ypasuenne logg(x+a) —logg(x—a) =5a—3 u logg(x+a)—logg(x —a) =Ta+3 wmoryr umers obmme pe-

menus  mpu da—3=Ta+3, 10 ect» mnpu a=—3. Ilpu @ = —3 006a ypaBHEHHS NPUHMMAKOT BHJ|
logg(x —3) —logg(x+3) = —18 u umetor oo pemeHue.
Ipu  JApyrnx  3HAYeHMsX d  WCXOJHOE  ypaBHEHHME HMEET  JBa  DEUIEHWs, €ciu  00a  ypaBHEHHs

logg (x+a) —logg(x —a) = 5a — 3ulogg(x+a) —logg(x —a) =7a+3  umeror no ogmomy pemenmro. Ionyuaem
CHCTEMY HEPABEHCTB:

3
(5a—3)a >0, - a< =z

3
(Ta+3)a>0 a>

Takum o00pa3oM, HCXOZHOE ypaBHEHHE MMEET PpOBHO JBa pEIICHUS IpU d TPHHAAJICKALIEM MHOMKECTBY

(—o0; —=3)U (3; %) U (% +°°) .
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40. 3aganue 18 Ne 513432. Haiinute Bce 3HadeHUS mapaMeTpa b, mpu KaxJa0M U3 KOTOPHIX ypaBHe-
HUE

x> 4+2x% —xlog,(b—1)+4 =0

MMEET €AMHCTBEHHOE pellIeHue Ha oTpe3ke [—1; 2].
Pemenue.

2
Iycrs log, (b — 1) = a. Pacemorpum ypasrerne x° +2x* —ax+4 = 0. Uncno x = 0 He sBsIETCH KOPHEM 3TOT0 ypaB-
HEHMS HM TIPY KaKOM 3HAYEHUH TIapameTpa 4. [103ToMy 9TO ypaBHEHHE PABHOCHIIBHO yPABHEHUIO

4
a=x*+2x+—.
X
PaccmorpuMm GyHKIHIO

—1>2x>2,

x#0

1 OTIPEJICIIUM YHCIIO KOPHEH M UX PACIIONIOKEHHE AT KAKI0T0 3HAUCHHS [TapaMeTpa 4.
Haiiném npousBoaHyto

4
f)=x+2x+- <
X

4 2x—1(x2+2x+2
fllo)=2x42—-5 = (x )(x2+ ol )
X X

Orcrona crenyer, uto Ha npomexytkax (—o0; 0), (0; 1] pymkuus yosBaer, a Ha npomexyTke [1; +°°) — BO3pacTaeT.
C1e/10BaTeIbHO, TOUKA X = | — TouKa MUHHMyMa, 2 MHHUMYM paBeH 7. VI3 mony4eHHsIx cBoiicT (yHkimn f (X) CleIyeT, 9To
Tpy MOGOM 3HAYCHHHM 4 JaHHOE YPABHEHHE MMEET POBHO OJIMH OTPHIATENbHBI KopeHb, i mockomsky f(—1) = —35, 1o npu
a < —5 ypaBHEHHE MMEET POBHO OJIMH KOPEHb Ha OTPE3KE [—1; 2]; npu —5 < a <7 ypaBHeHHWEC HE MMCET KOpHEH Ha
[—1; 2]~ IIpu a > 7 ypaBHEHHE UMEET €IUHCTBEHHBIN KOpeHb X = 1 Ha OTpe3ke [—1§ 2]~ ITockonbky f (2) =10, 10 pu

7 < a < 10 na otpesxe |—1; 2] ypasnenue nmeer posHo a8a xopus. Ilpn a > 10 ypaBHEHHe TaKke NMEET eIMHCTBEHHBIH KO-
PEHb Ha OTpe3Ke [—1; 2].
Pernm /1Ba HepaBeHCTBA U ypaBHCHHE:

log,(b—1) < —=5; log,(b—1)=17; logy,(b—1) > 10.

Homyunm:
33
1<b§§; b=129; b >1025.

33
Orser: 1 <b < 3—2; b=129; b > 1025.
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