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Coctasutenu: E. A. Edpumos, J1. B. Konomuel,

VJIK 510.2(075)

Bamaun ¢ nmapamerpamu: Y4ebHoe nocobue ansi hakynbTeTa AOBY30B-
ckoii nogrotosku CFAY /Camapckuii roc. aspoKOCMMYECKMiA YHUBEPCUTET.
Coct. E. A. Edumos, J1. B. Konomuen,. Camapa, 2006, 64 c.

V4yebHoe nocobue npegHasHayeHO As 3aHATUIA CO CyLWIATENAMYN MOAMO-
TOBUTENbHBIX KypcoB dhakysnbTeTa gosy3osckoii nogrotosku CIAY un camo-
CTOATENBLHOW PaboTbl abUTYPUEHTOB.

B y4ebHoe nocobue BkIOYEHbI BCE OCHOBHbIE TUMbI 3a4a4 C NapaMeTpa-
MU, NpeafiaraeMbiX Ha BCTYNUTENbHbIX 3K3ameHax no matemaTuke B CIAY,
Ha UeHTpaJin30BaHHOM TecTupoBaHun u EpgmHOM rocypapcTBeHHOM 3K3a-
meHe. Ko BceM 3ajavaM NpuBeAEHbl PELLEHNS UM OTBETHI.

[leyaTaeTca no pewweHnto pefakumMoHHO-n3gaTensckoro coeeta Camapcko-
ro rocygapCTBEHHOIO a3POKOCMUYECKOrO YHUBEPCUTETA UMEHU aKadeMuka
C. M. Koponesga.
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BBE/IEHUE

[IpakTKa BCTYIUTEIbHBIX 9K3aMEHOB 10 MATEMATHUKE B By3bl ITOKa-
3bIBAET, 9TO 3a/Ia49i C ITapaMeTpaMy IIPeJICTaBSIOT IJisi aODUTYPHUEHTOB
HaMOOJIBIIYIO CJIOKHOCTH. OCHOBHASI IeJIb II0COOMSI — MOBBICUTH MaTeMa-
THUYIECKYIO TTOAIOTOBKY a0OUTyPUEHTOB B paMKaX IKOJIbHOTO Kypca MaTe-
MaTHUKHU.

Cuenudukoii 3a/1a4 ¢ mapaMeTpaMy SIBJISIETCs TO, UTO HAPSALY C HEU3-
BECTHBIMU BeJINIMHAMI B HUX (DUTYPUPYIOT ITapaMeTpPhl, YUCIeHHBIE 3HA-
YeHMsI KOTOPBIX He YKa3aHbl KOHKPETHO, HO CUYUTAIOTCS M3BECTHBIMU U
3aJaHHBIMH Ha HEKOTOPOM YHCJIOBOM MHOxKecTBe. [Ipm sToMm 3HaUeHUsT
[IapaMeTpoB CYIIECTBEHHO BJIUSIOT HA JIOTUYECKUNW M TEeXHUIECKUN XO[I
perienus 3ajaqu u GopMmy orseta. OTBeT B 3aja9ax C HapaMeTpPaMHu,
KaK MPaBUJIO, UMEET PA3BEPHYTHIH BUJI: TP KOHKPETHBIX 3HAYCHUAX T1a-
paMeTpa OTBETHI MOI'YT 3HAUUTEIHLHO Pa3INnIaThCs.

B mocobun paccMoOTpeHbl OCHOBHBIE METOIbI M WJEU PeIleHns 3a1ad
¢ napamerpamu. PasOupaemble U IpejjaraeMblie Ijisi CAMOCTOSITeIbHO-
ro perieHus 3a/ia4u 1MoJ00paHbl B COOTBETCTBUU C JIEHCTBYIONIMMU ITPO-
rpaMMaMi BCTYIIUTEIbHBIX 9K3aMEHOB 110 MaTeMaTuKe. B OCHOBHOM 3TO
3aJa9u, IpejJlaraBiimecss Ha KOHKYPCHBIX sk3ameHax B CI'AY za 1o-
cremaane 10 jer, va nenrpanuzoBannom tectupoBarnu (IIT) n Exnnom
rocyapcrseHHoM sk3amene (EI'D).

[Tocobue oxBaThIBaeT BaxKHEHIIINE TEMBbI IITKOJBHOTO Kypca MaTeMaTH-
KI: KBaJIPATHBIN TpeXdjieH, (DYHKINN, IPapUKu, paliioHaJbHbIC U UPPa-
IIMOHAJIbHBIE YPABHEHUsI M HEPABEHCTBA, CUCTEMbI ypaBHEHUI, Torapud-
MHUYEeCKIe, IMOKa3aTe/bHble I TPUTOHOMETPUIECKNE ypaBHEHUSA U Hepa-
BEHCTBa. B psje ciaydaeB OIyIEHbI IIPOMEXKYTOUHbBIE dTallbl PEIleHus,
KOTOPbIE€ a0UTYPUEHT MOXKET BOCCTAHOBUTH caMOCTosiTeIbHO. K 3a1atam
JIJISI CAMOCTOSAATE/IbHOT'O PEIleHUs] IPUBEICHBI OTBETHI.

3HaveHus MmapaMeTpPoOB U MCKOMbBIX BEJMYUH CUUTAIOTCS JIeii-
CTBUTEJbHbIMU (BemiecTBeHHbIME). KpaTHble KODHU MHOTOYJIE-
HOB CYHMTAIOTCsI OAHUM PeIIeHneM, €CJAU pedb UJAEeT O YNCJie KOp-
Hell (pemrennii). 3Ha4YeHUs MapaMeTpPOB, MPU KOTOPBIX 33aja4a
He MMeeT CMBbICJIa, BKJIIOUEHbl B YMCJIO T€X 3HA4YeHuii, Ipu KO-
TOPBLIX 3aa4Ya HEe MMeeT PeIleHu’.

Metomudeckue 1mocobue IIpeaHasHaveHo JIjId U3yUeHUsT MeTOJIOB pe-
IeHns 3324 C ITapaMeTpaMHi Ha IOATroTOBUTENbHBIX Kypcax CIAY, a
Tak>Ke OyJIeT MOJIE3HO YIAIIUMCs CTapIINX KJIacCOB, CAMOCTOSITETHLHO T'0-
TOBSIIIIUXCA K KOHKYPCHBIM 9K3aMeHaM 110 MaTeMaTUKe.



1. KBAJIPATHBIN TPEXYJIEH

Bamgaga 1.1. (IIT) Ilpu kakoMm 3HadeHnn mapamerpa a mapadosa
y = 4ax® —8x + 25 umeer ¢ ocbio Oz nBe obIIME TOYKHU?
Pewenue.
JlaHHbBIA KBaJAPATHBIA TPEXUYIEeH UMeeT JBa Pa3IuYHbIX AeACTBUTE b
HBIX KOPHSI, €CJIM BBIITOJIHSIIOTCS YCIOBUSI:
{ 4a # 0
D _ 16—
T= 16 — 100a > 0.
Perriennem cucreMbl siBjisieTcst TPOMeXRyTOK a € (—o0;0) U (0; %)
Omeem: a € (—o0;0) U (0; %)

Bamaga 1.2. (IIT) Ilpu kakux 3HaYEHUSX MapaMerpa a KBaJpaT-

HBII TPEXUJIeH y = (k—1)z?+(k+4)r+k+7  MOXKHO Ipe/ICTABUTD
B BHJIE IIOJIHOIO KBaJapara’
Pewenue.

KBajpaTHplii Tpexuaen ax? 4 br + ¢ MOMXKHO IPEJICTABUTHL B BHJIE

a(x — 24)?, eciu ero KOpHU paBHBI T, = To = T, T.e. D = 0. B

namnoMm ciydae D = (k+4)?—4(k—1)(k+7) = 0. Pemas nocieanee

ypaBHEHHUE, ITOJayduM Kk = —% u k=2
Omeem: k = —%; k= 2.

Basgaga 1.3. (IIT) Haiinure snavenue mapamMerpa @, IIpU KOTOPBIX
HepaBeHCTBO  (2a+ 1):1:2—|—(a—|—2)x—|—§’[ > (0  BBIIOJIHSIETCS IIPU BCEX .
Pewenue.
['padbuk KBaJpaTHOrO TPEXWIeHA Y = ax’ + bx + ¢ PACHOJIOKEH He
Huzke ocu Ox [IPU BBLIIOJHEHUM yCJIOBUIA:
a>0
{ bz
B namHoii 3a/1a9e 9TH yCJIOBUS UMEOT B/
{ 20 +1>0
(a+2)? —-3(2a+1) <0.
Pemennem nocneaneil cucremol gpisiercs a = 1.
Omeem: a = 1.
Bagaga 1.4. (IIT) [Ipu kakux 3HAYMEHUAX MapaMeTpa ¢ BCe KODHH

ypaBHEHUSI ar® —2(a+1)x+a—-3=0 OTPUIIATEIHHBI !
Pewenue.



3

Ilpp a = 0 ypaBHeHHe mMMeeT OJIMH KOPEHb & = —%, KOTODBIIf
YIOBJIETBOPSIET YCJIOBUIO 3aJIa4MN.

Paccmorpum cayuait a # 0. st Toro, 9robbl 00a KOpHS ypaBHEHUS
OBLIM OTPUIATETbHBI, HEOOXOIUMO U JIOCTATOYHO BBIIIOJIHEHUS YCJIOBUI
(D=0
{ T1-T9>0
T+ x5 < 0.

[Ipumensss Teopemy Buera, 3amnuiiem 3Tu ycjaoBUs B BUJIE:
%:(a+1)2—a(a—3) >0

a—3
7 >0

2(a+1)

{ T Xy=

| Tty = < 0.

Pemasi 3Ty cucremy, HaxXoauMm, 9TO a € [—%; 0). OTBer 3a7a4un 00bE TN~
HsIeT JBa CJIydJasl.
Omsem: a € [—%;O].

Bagaga 1.5. (IIT) [Ipu kakux 3HAYMEHUAX MapaMeTpa ¢ BCe KODHH

ypaBHEHUSI ar® — (2a+1)x+3a—1=0 Oosibire 17
Pewenue.
[Ipy a = 0 ypaBHeHHEe UMeeT OJUH KOPEHb & = —1, KOTOPBIi

TPeOOBAHUSIM 331891 HE YIOBJIETBOPSIET.

Paccmorpum cayqait  a # 0. 3amernm, 9TO CIOCOO peIeHus 3a-
maan 1.4. He MOXKeT ObITh IIPUMEHUM B JJaHHOM CJydae, T.K. CpaBHEHHE
CyMMBI U ITPOU3BEJICHUsI KOPHEH ¢ 1 sIBIAIOTCS HEOOXOAMMBIMHU, HO He
JIOCTATOYHBIMH YCJAOBUSIMHU.

Omnurem obIIil c110c00 perrteHns MMoI00HBIX 3a4a49. st Toro, 9To0b!
062 KOpH# KBa/IPATHOro Tpexwiena f(r)=ax’+br+c 6bLam 60mbIe Ju-
cia  d, HEOOXOIMMO ¥ JOCTATOYHO BBITIOJHEHUs yeaoBuit (M. puc. 1):

D >0
b

Ty = —5- >d
B 2a =
a- f(d) > 0.
Amnajoruvuno, TpeboBaHIE TOTO, YTOOBI KOPHU OBLIN MEHbIIIe Yucia d,
O3HaYaeT BBINIOJTHEHUE YCJIOBUI

D >0
_ b
$B——%<d

a- f(d) > 0.

B manHoit 3a/1a9e yc/IOBUsT 3alIUCHIBAIOTCS B BUJIE



Puc. 1:

(2a+ 1) —4a(3a—1) >0

2a
ala —2a—14+3a—1)>0.
Perast 9Ty cucreMy, HaXO[UM, 9TO @ € (1; % }

O4eBUIHO, UTO TOT K€ PE3yJIbTaT Mbl HOJYUUIN Obl U pelias Hepa-
BCHCTBO T;> 1, rjie x; — MeHBIINII KOPEHb YPABHCHUS, OJHAKO TAKON
criocod dABJIgeTCa O0JIee CJIOKHBIM.

Omeem: a € (1; %}

Bamaua 1.6. [lpn kakux 3HAYECHUSX IMapamMerpa a KODHU Xy €
r, ypasmemms (3a+2)z?+ (a — 1)z +4a+3 =0  yIOBICTBOPSIOT
yeaoBuaM < —1 < x9< 17

Pewenue.

Bajiada paBHOCUJIbHA, CJIeIyIOIIEi: TPU Ka- | A
KUX 3HAYCHUAX IIapaMeTpa « TOJBLKO OIUH \ | 4 f(x)
(bosTBITIHiT) KOPEHb KBaJPATHOTO TPEXICHA |
f(z) = (3a+2)2*+(a—1)z+4a+3 mpunag- ' .
nexut nuarepBaiy (—1;1), a npyroit KopeHb xl\lll/o / Tyl x
MeHbIre —17

13 puc. 2 BUJIHO, YTO yCJTOBUEM BBITOJIHE-

HUST TPeOOBAHUIN 3a/1a491 SIBJISIETCST CUCTEMA Puc. 2:

{ (Ba+2)-f(-1) <0

(Ba+2)-f(1) >0
Ba+2)Ba+2—a+1+4a+3) <0
Ba+2)3a+2+a—1+4a+3) > 0.

Perennem cucreMbl siBiisiercst narepBai a € (—1; —%)

Omeem: a € (—1; —%)



Bagadga 1.7. (CT'AY) Haiigure Bce 3HadeHus nmapamerpa a, IIpH

KOTOPBIX HEPABEHCTBO v’ —2(a—2)r+a—2 <0 UMEET PeIleHUs]
W BCE OHU SIBJISIIOTCSI DEIIEHUSIMU HEPABEHCTBA, 2? + 9|z — 10 < 0.

Pewenue.
A Bropoe HepaBeHCTBO JIydile pemaTh I'pa-
y dbuveckn (puc. 3), mocrpouB rpaduk KBaj-
\ \ paTHOro Tpexwiena y = x° + 9z — 10
\\_10 _  C yYeTOM YeTHOCTH (PYHKIUH (Tpaduk Crm-
. —1& / 1 =z wmerpuuen orHocurebHO ocu Oy ). Pemenn-
\ eM BTOPOIO HEPABEHCTBA SIBJISIETCA OTPe-

\ % 30K [—1;1].

S [TepBoe HepaBeHCTBO Oy/IeT UMEThH Pellre-
Puc. 3: nust, ecsim D > 0, upudeM, TaKk KaK BETBU

napabonnt  f(z) = 22 —2(a — 2)x +a — 2
HAIPABJICHBI BBEPX, PEIeHneM OyJIeT sIBJIATLCA OTPE30K  [T1;X,], Tue
X, Ty — MEHBIINN 1 OOJIBIINN KOPHU.
[To ycmoBuo 3a/a4n HY?KHO 3aIICATH HEOOXOUMBIE M JTOCTATOYHBIE
ry 2 —1
< 1.
A Takwne ycsoBus mmeror BuJ (puc. 4)

4 f D >0

: —1<2;<1

- ﬂ 1) >0
1

YCJIOBHSL TOTO, UTO [X1;Xy] € [—1;1] wnim {

—1 \' x \ f(1) =0
' UM B JIAHHOM CJIydae
( D 2
T=@=27"-(a-2)=20
Puc. 4: < —1<a—-2<1

f(-1)=1+2@a—2)+a—-2>0
. f()=1-2(a—2)+a—220
5

Permennem cucTeMbl sIBAsIETCST OTPE30K [g; 2}
1 OJJHa TOYKa a = 3.

Omeem: a € [ 2] U{3}.

Bamaga 1.8. (CTAY) Ilpu kakux 3HaYEHUSIX MapaMeTpa p OTHO-
IeHne KOpHei ypaBHEeHUsI 222 + (p — 10)x +6 = 0 pasHo 127

Pewenue.

YpaBHeHne uMmeeT JeficTBUTebHBbIE KOpHU npu D > 0, mnpudem,
ecm T, = 12x,, TO mo TeopeMe Buera cocraBuM cucremy



(D=(p—10)2—-48>0 ([ p* —20p+52>0
{ — 10 = _
)+ zy= —L ) < 132, = 102 P
\:131-332:%:3 \12:13%:3
Pemennem cucreMbl sIBJASIOTCS 3HAYeHUd p = —3 u p = 23.

Omeem: p= —3; p=23.

Bamadga 1.9. (CTAY) [Ipu kakux 3HAUYEHUSIX TTapaMeTpa ¢ ypaBHe-
HI1E 2+ (a =522 + (a +2)2 =0 uMeeT POBHO 4 pas/ImIHbIX
JIeficTBUTEIbHBIX KOpH4A! [Ipn Kaknx 3HaUeHHUsIX apamMeTrpa 3T 4 KOpHSI
00pa3yoT apudMeTHIEeCKYIO IIPOrPECCUio?

Pewenue.

[Toslorast y = 2, HOJIy4uM KBaJpaTHOE yDaBHEHHE

y?> + (a—5)y + (a+2)* = 0.
IlepBoe TpeboBanme 3aja4qu OYAET BBIIOJHEHO, €CJIU 3TO KBaJIPATHOE
yPaBHEHIE UMeeT 2 Pa3/IMIHBbIX IOJOKNATEJBHBIX KOPHS Yy > Yy > 0.
Anajiornano 3ajade 1.4 coctaBuM CUCTEMY:

D >0 (a—5)2 —4(a+2)?>0
y1+y2>0 = 5—CL>0
Y1- Y2 >0 (a+2)2>0

Perennem cucrembl siBiisiercss narepBait  a € (—9;—2) U (—2; i1’>)

[Ipu 5TuxX 3HaYEeHUAX apaMerpa @ KOPHH UCXOIHOIO ypaBHEHUs OyIyT
UMETb BUT,  —./Yq; 4/2,4/2,,/
OTH 3HAYEHHUsI 00Pa3yoT aprudMeTUIECKYIO IIPOIPECCUI0, €CIN Pas3-
HOCTDH MEXK/Iy HUMU €CThb IIOCTOSIHHOE YHUCJIO:
d= /Y — /Y3 = /Y2 — (=\/U3) = —\/Ya + \/U1-
OTcrona ciemyet, 9To /Y] = 3/Yy W Y; = 9Yy. AHAJOTUIHO 332~
ve 1.8 coctaBuM o TeopeMe Bueta cucremy

Y1 =9y,

Y1+yY=95—a 5 pelieHrueM KOTOPOIl ABJISIOTCS

y1- Yo = (a+2)7% qUCTIa, a:—% n a=—9.
Omeem: a = —%; a = —5.

3agada 1.10. [Ipu Kakux 3HadeHUSX ITapaMeTpa a YpPaBHEHHE
z(x'? —ax® +a*) =0 wmmeer posro 5 Kopmeii, obpasytomux apudme-
TUYIECKYIO ITPOTI'PECCHIO?

Pewenue.

OpauH n3 KopHell ypaBHeHus: odeBujieH — 310 x = (.



[Momoxxum y =25 >0 mpu z # 0. Torma ypaBHEHWE 3alUINeTCS B
suge  f(y) =y? —ay+a* =0. Dro KBajparHOe ypaBHeHHE GyeT
MMeTh Pa3/IMIHbIe MOJOXKNATETbHbIE KOPHU, €CJIU BBITIOJTHEHBI YCJIOBUSI:

D=a%>—4a*>0
Ys = % >0
f(0) = a* > 0.

Pererniem cucremsbl siBiisiercst uarepan  a € (0; %) 3amuireM Te-
Iepb yCJIOBUA, IIPU KOTOPBIX KOPHU HMCXOJHOIO ypaBHEHHS 00pa3yroT
apudmerndeckyio nporpeccuto. IIyere y; > 0 u y, > 0 — KopHu
ypaBHEHUS TTOC/e 3aMeHbI. 10or/1a MAThIo KOPHAMI, 00Pa3yIoNInMu apud-
METHYECKYIO IIPOTrPECcCUio, OY/IyT 3HAUEHUsI T BUJIA

—yys =Sy 05 Sy /s,
rje JUid OIpeJleJICHHOCTU cuuTaeM Y, > y; > 0. Torma, mo cpoiicTBy
aprudMeTHIeCcKOl Tporpeccuu, ee Pa3HOCTh
1= Yo, o~ Yin 0
OTKY/Ia {5/372 =2 {3/y71 um Yy, = 64y,.
ITo Teopeme Buera u3 xBagparnoro ypasaenust y°> — ay + a* = 0

CJIe/TyeT: Yy Yo = a’
Y1 TYs=a
Yo = 64y,
2
3 sTo0il cucTeMbl HaXoguM Yy, = %; y, = 8a?. Tlogcrasnss

9THU 3HAY€HHA BO BTOPOEC ypaBHCHUE CUCTEMBbI, IIPDUXOJAWMM K PaBCHCTBY

2
8a? + % =a, OTKyJda a = % (sHagenme @ =0 He yIOBJIETBOPSIET
TPeOOBAHUSIM 381N ).

Omeem: 5 kopueii npu a € (0; %), npu a = % KOPHU

0bpa3yoT apudMeTUIECKYIO TPOrPECCHIO.

Bamadga 1.11. (IIT) Ilpu kakux 3HaAUEHUsIX TTapaMeTpa «a TpaduKu
bynkmuit - y;=(r —4)|z| -1 uw y,=a umeror 3 obmue TOIKU?!

Pewenue.

Paccmorpum rpadudeckuii criocob perienust 3ajga4qu. [loctpoum rpa-
dux byskIUN ¥Y;, KOTOpasd nMeeT BUJ:

[ 2?—4x—1, ecm x>0
N=Y de—22—1, ecmm 2 <0 (puc. 5).

I'padburom y, = a saBiseTca npsamasd, napajuieabHas ocu Oz. U3
puc. 5 BUJIHO, 4TO rpadukun GyHKIU y; U Y, OyIyT mmeThb 3 obiine
TouKM, ecan a € (—h; —1).

10



) gy =(a—4)|o|-1
\ P
\ AN
\ / N\
\0| / | \ /245
7 . -
= 2 )
AN |
| \ y,=a
| \
5] N\ \
\
Puc. 5
I[Ipy a = —1 mw a = —5 rpadukn nMeoT 2 O0IMe TOYKHU, TPH

OCTAJbHBIX 3HAYEHUSIX ( — OJIHY OOIIYIO TOUKY.
Omeem: a € (—5;—1).

Samaua 1.12. (EI'9) Haitaure 1ncsio Kopreil ypapHuenms

622 4+ 223 — 182+ n =0 B 3aBUCHMOCTH OT IIaAPAMETPa M.
Pewenue.
[leperuiiem ypaBHEHUE B BHUJIE A

223 + 622 — 182 = —n. 54 Y1
Amnangoruuno 3amade 1.11 mocrpoum Ha ]
OJTHOM dYepTexKe rpadukn QyHKIUIT m
Y, = —N U CXeMaTU4HbI I'paduk ,
y, = 223+ 62%—18x Iz sToro naiijiem /

npoussomHyio:  y; = 6x2+122—18 u
KPUTHYECKNAE TOUYKH T{= —3 U Tp= 1. /

Yo=—1,

I
| 0 1
-3 104

Vccnemys 3Haku IPpON3BOIHON, HETPY/I-
HO yOenuThesd, YTO X = —3 — TOYKA
MaKCHUMyMa, & X, = 1 — To4yka Mu-
HUMYMa, OpUYeM  Ymax(—3) = 54, Puc. 6:
Ymin(l) = —10. @ymkius y; BoO3pacTaeT Ha WHTEpBaTax (—00; —3)
u (1;+00) u yObIBaer Ha marepsase (—3;1).

13 puc. 6 BuHJIHO, YTO HCXOJHOE ypaBHEHUE HMeeT TPHU KODHH IIPH
—10< —1mn <54 mwm —54 <n <10; 1Ba Kopud npu n = —o4d u
n = 10; oauna kopeub pu n < —54 uw n > 10.
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Omeem: Ilpu n € (—oo;—54) U (10;+00) oauH KOPEHb,
npu n=-—-54 u n =10 JIBa KOPHSI,
mpu 1 € (—54;10) TPU KOPHSI.

Sagaum AJIsI CAMOCTOATEJILHOTO pelIeHUs

Bamadga 1.13. (IIT) Ilpu kakux 3HaYEHUSIX MapaMeTpa a KBaJpaT-
HBIH Tpexunen Y = ax’ — (a+4)r+a+2  oTpUmIATESeH IIPU JTIOOBIX
3HAYEHUSAX &7

Omeem: a < —i.

V3

Bamaga 1.14. (IIT) Ilpu kaxkux 3HAYEHUSIX MapaMeTpa ¢ KBaJl-
paTblii Tpexuien Yy = (a? — 1)2? +2(a — 1)z +2  He npuHHMaeT
OTPUIATEILHBIX 3HAYCHUI?

Omeem: (—oo; —3] U [1;+00).

Bagaga 1.15. (LT) [Ipn xkakux 3nadeHusx mapamerpa o mapabosia
y=(a+ 1):62 —3ax +4a wumeer ¢ ocbio Ox aBe OOIIME TOUKM?

Omsem: (—%; —1) U (—1;0).

3agada 1.16. [Ipu kakuxX 3HaYEeHUAX ITapaMeTpa a Tpadukn PyHK-
2

it y;=2ar+1 u y,= (a—6)x"—2  HUMET TOJIHKO O/IHY OOIILyTO
TOUKY !

Omseem: a = +6; a = 3.

Bamaga 1.17. (CTAY) Ilpu xakux 3HAYUCHUAX IMapaMeTpa d ypaB-
merme  (a® — 3a + 2)2? — (a®> —ba +4)x +a®> —a =0 wumeer 6osee
JIBYX KOpHeit?

Omeem: a = 1.

Bagaga 1.18. (IIT) Ilpu kakux 3HadeHUsIX mapaMeTpa ¢ KBaJpaT-
aeiit Tpexanen  y = 22 +2(a+ 1)z +9a — 5  MOXKHO NpeCTaBUTh B
BH/JIe IIOJTHOTO KBaJpaTa’

Omeem: a=1; a =06.
Bagaga 1.19. (IIT) [lpu xkaxkwx 3HaYeHHUsIX HMapaMerpa @ KOPHH
KBaJIPATHOI'O TPEXWICHA § = AT’ — 3T + 5 —a  TIOJIOKUTEIIHLHBI?
.1 9.
Omeem: (0; 5] U [5:5).
Bamadga 1.20. (IIT) Ilpu kakux 3HaUeHUsIX mapamMeTrpa a rpaduk

KBaJPATHOrO Tpexdiena i = ar’+(a—3)r+a  wMeeT obIIHE TOUKN
C TOJIOXKUTEJIbHOM Tos1yockio Ox 7
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Omeem: a € (0;1].

Bagaga 1.21. (IIT) [lpu xkaxkux 3HaYeHUsIX HMapaMerpa @ KODHU
KBagpaTHoro ypasemns (a — 1)z? +ar+1=0 orpunarennbubr?

Omeem: a > 1.

Bamaga 1.22. (IIT) [Ipn kakux 3HavdeHNSAX MTapaMeTpa ¢ 00a KOPHS

ypasuenns  4a’x? —8ax +4 —9a®> =0  Gombmre 37

Omeem: (0; %)

Bagadga 1.23. (CT'AY) Haitaure Bce 3HaveHUs mapamerpa a, IIpH
KOTOPBIX 00a KOpHS ypasHerns z°+(a—9)z+a—1=0 pasimanb
u OoJibiie 1.

Omesem: a € (4,5;5).

Bajsaga 1.24. (CT'AY) Haiiaure Bce 3HavUeHUs mapameTrpa a, IIpH
KOTOPBIX 00a KODHSI ypaBHEHHsT x> + (a—Tx+a+8=0 pazauaabI
u OoJibile 2.

Omeem: a € (%, 1).

Bagaga 1.25. (IIT) Ilpu kakux 3HaYeHUsX MapaMerpa b KOpHH
YPaBHEHUA 22 —3x4+20+3 =0 VIOBJIETBOPAIOT yCJIOBUIO
5x,+ 3xy=23 7

Omeem: b= —15,5.

3amaua 1.26. B ypaBuenun 2? —4x +p = 0 HaiiuuTe 3HAYe-

HIe TlapaMeTpa p, €eCJU U3BECTHO, YTO CyMMa KBaJIpaTOB €ro KOopHeit
pasHa 14.

Omseem: p=1.

agaua 1.27. [Ipu kakux 3HaUEHUSIX IIapaMeTpa ¢ PasHOCTb MEXKLY
KOPHSMU ypaBHEHUSI 42? —16x +a®> —2=10 paBHa 37

Omeem: a = +3.

Samaua 1.28. [Ipu kakux 3HaAUEHUSIX IapaMeTpa P OJIUH U3 KOPHEe
ypaBHEHUST 4 — (3+2p)x+2=0 B &8 pas 60oJIbIlle Ipyroro?

Omseem: p= —6; p=3.

Bagaua 1.29. IIpu kakoMm IOJIOKUTEJIHLHOM 3HAYEHUH IIapaMeTpa ¢

OJIMH 13 KopHeil ypasHenns 8z — 6x + 9¢> = 0 paBeH KBaJjpaTy
JIpyroro?

Omeem: ¢ =

ol
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Bagadga 1.30. (IIT) IIpu kakux 3HAUEHUsIX TTapaMeTpa a TpaduKu
dbynkmuit - y;=|z|-(x—1) ®m Y,=a HUMEeT TOJbKO OJHY OOIILYTO
TOUKY !

Omeem: (—o0; —lef) U (05 4+00).

Bagaga 1.31. (LIT) Haitaure unciio KopHeil ypaBHEHMs

|22 + az| = 2a B 3aBECHMOCTH OT 3HAYEHHUIT HapaMeTpa .

Omeem: Ecmu a € (—oo;0) : Her pellenni,

ectt a =0 : 2 KOpH4,
ecim a € (0;8) @ 4 KOpHs,
ecin a = 8 3 KOpH4,

ecim a € (8;+00) : 2 KOpHsI.
3agada 1.32. [Ipu kakoMm 3HaYeHUN mapaMeTpa a YypaBHEHUdd
22+ar+8=0 uw z’+x+a=0 wuMeOT OO KOPEHD?
Omeem: a = —6.
3agaga 1.33. llpu KakoMm 3HaUYeHUM IlapaMeTpa a Jiroboe 3Hade-
nue T, yaoBJIeTBOpsiomee HepaseHcTBy ar’+(1—a?)zr—a >0 1o
MOJLYJIIO HE IIPEBOCXOJINAT JIBYX !

Omeem: a € [—2; —%]

3agada 1.34. [Ipn kakoMm 3HaUeHUH TTapaMeTpa G KOPHH ypPaBHEHUs
ar® — (a® 4+ 2a®> + Dz +ala+2) =0 npunamrexar orpesky [0;1]7?

Omeem: a = 0.

3amaua 1.35. [Ipu kakom 3HaYeHNN napamMeTpa a OJIUH U3 KOPHEN

ypasuerna  (a®>+a+1)22+ (a—1)x+a? =0 Gombme 3, a mpyroii
MeHbIle 37

Omeem: HeT peIeHuii.

Saga4da 1.36. Ilpu xakux 3HaYeHUAX napaMerpa a KODHU I, U
x, ypapnenns 212 — 2(2a + 1)z +ala — 1) = 0 yJIOBICTBOPSIOT
HEPaBEHCTBY X< a < Xy !

Omeem: a € (—oo; —3) U (0; 4+00).

Sagada 1.37. [Ipu kakux 3HAYEHUsIX [TapaMeTpa a KOPHU ypaBHEe-
ana (a+ 1)2?2 —3axr +4a =0 npunamtexxkar unTepaay (2;5)7

Omeem: a € [——17§; —2).
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3agada 1.38. [Ipn Kakux 3HAYECHUSIX apaMeTpa a OJIWH U3 KOpHE
ypasnenus (@ — 5)2? — 2ax +a —4 = 0 mempme 1, a apyroii
oosibirie 27

Omeem: a € (5;24).

Bagada 1.39. (CT'AY) Haiiaure Bce 3HadeHus: mapamMerpa a, IIpH
KOTOPBLIX HepaseHcTBo 12 — 2(a 4+ 4)x +18a < 0 mMeer pemnrenus u
BCe OHU SBJIAIOTCS PeIleHnsIME HepaBeHcTBa 2 — 7|x| — 8 < 0.

Omeem: a € [0;2]

Bamada 1.40. (CT'AY) Haiiure Bce 3HadeHuUst mapamMeTrpa a, IpH
KOTOPBIX HepaseHCcTBO 2 —2(a—2)x +4a—11 <0  umeer pemenns
11 BCe OHHU SABJIAIOTCS PelleHnsME HepaBeHcTBa, 22 — |x] — 6 < 0.

Omeem: a € [ 3]U{5}

Samaga 1.41. (CT'AY) Haitaure Bce 3HaveHUs mapameTrpa @, IIpH
KoTopbIxX ypapherne zt+ (a —6)x?+ (a+1)> =0 wumeer 4 jeiicTBu-
TeJIbHLIX KopHst. Oupenenure Bce a, IPU KOTOPLIX 3TU KOPHU 00pa3yIoT
aprMETUIECKYIO [IPOIPECCUIO. SaIUIIUTE STy HPOTPECCUIO JIJIS [IEJIOI0
3HAYCHUS .

4
Omesem: a € [-8;3]; a= % a = —4;

—-3;—-1;1;3 wm 3;1;—1;—-3.

Bamaua 1.42 (CT'AY) Haiijure Bce 3Ha4YeHUs] mapaMeTpa a, IIpu
KOTOpBIX ypasuerne z° + (a — 4)z3 + (a + 3)%x = 0 umeer 5 meii-
CTBUTEJBbHBIX KOpHeil. Onpeennre Bce @, IIPU KOTOPBIX 9T KOPHHU 00-
pasyioT apudMeTHIecKyo IPOrPEeCCHio. SAIUIINTE 9Ty IIPOTPECCUIO JIJIsd
11€JI0r0 3HAYEHUS .

Omeem: a € [—10; —%]; a = —%, a=—1;
=~ —2;—1;0;1;2 wim 2;1;0; —1; —2.
3agada 1.43. [Ipu KkakoMm 3HaYeHUN IapaMeTpa a ypaBHEHUE

23 + 322 —6x 4+a =0 uMeeT TPU PA3IMUHBIX KOPHS, 0OPA3YIOIINX
reoMeTpruecKyio nporpeccuio? Haiimure st KOpHU.

Omeem: a=—8: z,=—4; 159=2; x53= —1.
3aga4da 1.44. Haiiaure Bce 3HAUYEHUs IMapaMeTpa @, IIPU KOTOPBIX

POBHO OJIMH KOpeHb ypasHenus 12+ 2(a —2)r +4—3a =0  ynose-
TBOPSET HEPABEHCTBY T > 1.

Omseem: a=0; a>1.
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3agada 1.45. Haiture Bce 3HAUEHUI p W ¢, JJIsT KOTOPBIX YHUCIA
p+2¢ u 4p+7q ABIAIOTCA KOPHSMHU ypaBHeHus 2 +px+q = 0.

Omsem: (0;0); (—3;2); (—12; —9).

Basgadga 1.46. (EI'D) Haiigure uncio kopueil ypaBHeHUsI
—322 + 234+ 9 =a B 3aBUCHMOCTH OT 3HAYEHUIl IApaMETPa a.

Omeem: a € (—27;—13) — 3 KoOpHSI.

Banaua 1.47. (EI'D) Haiinnre qnciio KopHeii ypaBHeHUS
23 —2rx+3=a B 3aBUCHMOCTH OT 3HAYECHUIl apaMeTpa a.

Omeem: a € (—%\/g—i— 3; 4@4— 3) — 3 KOpHsl.

Samaua 1.48. (EI'9) Haiture 1uncsio Kopueil ypapHuenms
3 —T7r+5=a B 3aBUCHMOCTH OT 3HAYCHUIl IapamMeTpa d.

Omeem: a € (5—% %; 5—|—19—4\/§) — 3 KOpHS.

Bagaua 1.49. (IIT) Ksagparnwii Tpexunen  f(z) = ax? + bx + ¢
yaosierBopsier yeaosusim: — f(—3) > 6; f(1) > 7; f(2) < 6. Yro
MOXKHO CKa3aThb O 3HaKax mapamerpoB a, b, ¢?

Omseem: b <0, ¢>0, o3HaKe a HUYErO YTBEPXKJIATH HEJIb3s.

Bagadga 1.50. (IIT) Bepmuna mapabosibl, 3agaBaeMoil ypaBHEHHEM
y=ax’+br+c, tme a<0, b<0, ¢<0 u D =0b%>—4ac <0 mgexur
1) crporo B I werBepTy;

2) crporo Bo Il gerBepTy;
3) crporo B Il yerBepTH;
4) crporo B IV yerBepTy;
5) BO3MOXKHO, HA KOODJMHATHON OCH.

Omeem: 3.

Bamaga 1.51. (IT) Ecan na pucynke nzobparken rpaduk KBapa-
TraHON ByHKIMH Y = ax’ +bx+c n D = b?> — 4ac, TO cIpaBeINBO

COOTHOIIIEHUE yl 1) ac>0
2) ¢D >0
3) ab <0
: 4) bc >0
\/0/ T 5) bD > 0
Omeem: 5.
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2. ABCOJIIOTHA4 BEJIMYMHA

Bamaua 2.1. (IIT) Haiigure Bce 3HaueHus: napamMerpa @, IIPU KO-

y |z + 2] B
TopbIX rpadukn GyHKImMA Yy, = — u Y= |r —a|l wumeroT

OJTHY OOIIYIO TOYKY.
Pewenue.
ITocTpoum Ha os1HOM 4YepTexke rpaduku pyHKINl y; U Y,. l'padux

1,z > — .
Y1 =3 _] g < _o COCTOMT U3 JIBYX JIyUeil, Iapa/ie bHbX OCH Oz
Y
U He cymiecTByeT upu x = —2. I['padux byuknnun y, = |r —a| m0-

Jaydaercst u3 rpaduka y = |r| caBurom BieBo mpu a < 0 u CABUTOM
BIIpaBo mpu a > 0.

4 Y= |z+2|

=|z+3
Y1 ’ /|

1= |z+1]
/

Yo=1

Y

Puc. 7:

U3 puc. 7 caenyer, uro rpaduku  y; U Y, HUMEIOT OJHY OOIILYIO
Touky, ectu  a € (—3;—1]. Ilpu a = —3 obmEUX TOYEK HET, T.K.
rpaduk Y, = |r+3| TpoxomuT Yepes MPOKOJIOTYIO TOUKY rpadura .

Omeem: a € (—3;—1].

Bamaga 2.2. (IT) Ykaxwure Bce 3navenus napamerpa a # 0, mpu

KOTOpbIX Tpadukn bynkimit  y; = [v?+3azx| u  y,= —3a umeror
TOJILKO JIBE OOIIre TOYK.

Pewenue.

IIpexke Bcero 3aMeTuM, uTo ypasmenme |2 + 3ax| = —3a Moxker

uMeTh pereHust Tojabko pu a < 0 (a # 0 1o ycimosuo). I'pacduk
Y, = |7? + 3az| momyuaerca uz mapabosibl Yy = x° + 3ax OTpaXKEHHEM
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9a?
i
|
|
0 " 34 —3a :
9
Puc. 8

oTpunarejabHoil dactu cumMmerpudro ocu (Ox. Kopru 3Toit mapabdbosibi

r1=0 nm xy= —3a >0, BepmNHa HAXOAUTCA B TOUKE Iy = _3_2a >0
2
n Yy = ’(—STG)Z — 3a37a’ = 9%. I'padbukom y, = —3a «aBiseTcd

npsiMas, mapaJuieabHas ocu O,
s puc. 8 ciaenyer, uro rpaduku y; U Y, HUMEIOT ABe 00IIre TOUKU

2
(a #0) upu ycioBuu, aro —3a > Yy = —3a > 9—2— = 3a° +4a <0

= a € (—%; 0).

Omeem: a € (—%;O).

Bamaga 2.3. (CTAY) [Ipu kakux 3HaUEHUSIX TApaMeTpa G BCE pe-
menus ypasaennss  2vVx? — 2ax + a2+a—4+x =0  yIOBIETBOPSIOT
HepaeHcTBY 0 < o <47

Pewenue.

HamHoe ypaBHEHHE PABHOCUIBHO cienyomemy: 2|x—al+x+a—4 = 0,
pelIeHreM ITOCAeHero ABJIOTCA 3Hadenuss «* = 3a —4 npu = < a

nu  x = %(a +4) wpu x > a. llocraBinennas 3aja4da CBOIUTCS K
PEIIEHUIO JIBYX CUCTEM HEPABEHCTB

4
3a —4 < a a—é— Za
36 —4 >0 n a§420
3a—4 <4 a—|—4<4

W

Permennem 1epBoit cuCTeMBbl sABJIAIOTCA BCce a € [ %; 2 ), a BTOPOIi cu-
creMbl — Bee a € [—4;2]. Basgs mepecevueHue 3TUX MHOYKECTB, TOJTY M
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a € [%, 2 ) Kpowme Toro, mpn a = 2 wucxogHoe ypaBHEeHHE UMeeT OJINH
KOpEeHb T = 2, YyJAOBJIETBOPSAIONINIT YCJIOBUIO.

Omeem: a € [%;2].

Bamaua 2.4. (CT'AY) B szaBucmmocTn or 3HadeHuil mapamerpa a
olpeleJInTe KOJINYECTBO PeIleHnil CUCTEMbI { x| + |y| = 4,

x? + y2 = a.
Pewenue.
C reomerpudeckoil TOUYKU 3pEeHUs "
KOJIMYIECTBO PENIeHUil CUCTEMBI — 3TO A

YHCJI0 TOYEK IIEPECEUCHUs IPU KarK-
JT0M (PUKCHPOBAHHOM 3HAYCHUU TTapa-
MeTpa @ KPUBBIX, 3aJ[aHHBIX ypaBHe-
HISIMU CUCTeMbI. PaccmaTpuBast B miep-
BOM ypaBHeHUU 4 ciydasi U PacKpbl-
Basl MOJLYJIL, LHOJLY UM, ITO 9TO ypas- ol 2
Henne 3a/aeT kBajapar (puc. 9). Bro-
poe ypaBHEHHE — 3TO CEMEHCTBO OK-
pyzkHocTeill paguyca +/a (a > 0) ¢
MEHTPOM B Hadvaje KoopiwHat. [lpnm

N
=~
8y

@ = 0 OKpPY>KHOCTb BBIPOXKJIACTCS B o
Touky. VI3 puc. 9 ciemyer, 4To Korma
OKPYZKHOCTb KacCaeTcsl KBaJaparTa M3- Puc. 9:

nyTpu, T.e. npu \/a =2v2 (a =8) mupn +/a =4 (a =16) (oxpyx-
HOCTBb MPOXOJIUT Yepe3 BEPIIUHBI KBaIpaTa) CUCTeMa uMeeT 4 perreHust.
[Ipu 8 < a < 16 oOmMUX TOYEK y OKPY>KHOCTH U KBajipaTta 8. [Ipwm
a<8 m a>16 pemennit HeT.
Omeem: Ecin a € (—o0;8) U (4;400) : permennit mer,
ecsim a=38; a=16 . YeThIpe pelreHnsd,
ecin  a € (8;16) . 8 perreHuii.

Bamaua 2.5. (CT'AY) B saBucumocTn or 3HadeHuil mapamerpa a
HaiiuTe perenust ypasaenusi |2z + 3| + |2z — 3| = ax + 6.

Pewenue.

C reoMeTprUYeCcKOil TOUYKM 3PEHUs PElIeHUs] YPABHEHUS — 3TO TOYKHU
HepecevueHnsl KpUBbIX, 3alaBaeMbIX JICBOI U IIPaBOii YacTbIO YPaBHEHUS.
PackpbiBass Moayau B JIEBOH YacTH, MOJYYMM, 4TO rpaduk (yHKIUN
Yy = |22+ 3| + |22 — 3| — 910 HOManas mmnus (puc. 10). [IpaBas qacTob
Yo = axr + 6 3ajaeT Ha IUIOCKOCTU CEMECTBO MPSIMBIX, TPOXOIAIIIX
gepe3 Touky A(0;6) u mMeronux mepeMeHHbI yroy HakoHa K ocu Ox
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tga = a. U3 pucynka sugso, uro npu a = 0 (o = 0°) jomanas u

npsAMas UMeIOT OCCKOHEUHOe YUCIO TOYEK IepecedeHus T € [—%; §]

Yy, = —4x y1 Yp=0ax+6 y; =4
Y2 :Oaa:—|—6 Yo=ax+6
@< a>0

S =046

30 3 ;
2 2
Puc. 10:

[IpaBas wgacTb jomMaHOi mMmeer ypasuenme y; = 4z  (tga = 4),

OSTOMY Tpu u3MeHeHun napamerpa a € (0;4) JoMaHass U TUPsIMbIE
13 ceMeiicTBa MMEIOT JBe TOUKU IlepecedeHus: ojiHa u3 Hux x = 0, a

BTOpasl HaXOJIUTCS U3 ypaBHeHus1 ar +6 =4r = x = Zlé—a'

IIpu a =4 rpaduxkn y,=4r u Y,=ar+6 DapaIEIbHBI,
TOYKa IepecevdeHns C JJOMaHoi TobKo ogHa: x = 0.

[Ipu a € (4;400) B cemeilicTBe IPSIMBIX yBEJIMIUBAECTCS YTO HAKJIO-
Ha 10 90°, moTOMY TOUYKA IIepeceueHnsl C JIOMaHO# TOJIbKO ogHa: x = 0.

Paccyxkaast aHamornaHo, moayanm, 9to npu o € (—4;0) 6ymer 1aBa

permenns: x;=0; z,= _aLJrél’ atnpu a € (—oo; —4] — oHO pertenne
xr = 0.
Omeem: FEcmm a € (—oo;—4] 1 z =0,
ecn a € (—4;0) : x,=0; zy,= _a——?—é[’
ectn a =0 x € [—%;%],
eciu a € (0;4) D o2y =0; zy= 1§—a’
ecan  al4; +00) x = 0.

Bagauya 2.6. [Ipu kakux 3HaUYEHUAX [MapamMeTpa @ HEPaBeHCTBO
22 + 4|z —al > a? cupaBemmBO NI Beex 3HaMEHUit T 7
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Pewenue.
[Ipu x > a HepaBeHCTBO PABHOCHUJILHO CJIEIYIONIEMY:
?+4(x—a)—a*>20 wm (z—a)(z—(—a—4)) >0
[Tocienee KBajgpaTHOE HEPABEHCTBO OYJIET CHPaBEJJIMBO JIIsT BCEX X
U3 TPOMEXKYTKa & > 4, €CJU BBINIOJHIAETCS ycjaoBue a > —a — 4, T.e.
a > —2.

Ecin x < a, TO 110 aHAJOTUU C HPEJbIIYIIAM CIydaeM IPUXOIUM K
nepasercrey  (z —a)(z — (4 —a)) = 0, KOTOpoOe CIPABEIJINBO JIs
BCEX I W3 pPacCMaTPUBAEMOTO ITPOMEXKYTKa npu a¢ < 4—a, T.e. a < 2.

Omeem: a € [—2;2].

Bagaua 2.7. [Ipu kakux 3HaUYEHUAX [MapamMeTpa @ HEPaBEeHCTBO
2> |r+al+2% umeer mosoxKuTEIBHBIE PeITICHsT?
Pewenue.
JlaHHOE HEPABEHCTBO PABHOCUIILHO CIEAyIOmeMy: 2 — x2 > |z + al.
Brenem B paccmorpenme GyHKIT Yy, = 2 — 22w Yy, = |v + al,
rpauKn KOTOPBIX IIPUBEIEHBI Ha puc. 11.

a:2 Y 9

N

Y

) /—\/5 0

Puc.

|
|
|
1 2\ 9
2 \/_\ i
11:

it (bukcupoBaHHOIO 3HAYEHHUS @ IIOJIOXKUTEJILHBIM PeIleHueM He-
paBeHCTBA OYJIET TO MOJIOYKUTEIILHOE X, ITPU KOTOPOM TOYKa I'paduka
yy(rg) =2 — 13  nexur Boime Touku rpabuxa  yo(zy) = o+ al.

3amerum, 4To pu @ = 2 rpadur GyHKmn Yy, = |r + 2| 1po-
XomuT depe3 Touky ¢ Koopaunatamu (0;2). Ilpwm npmxkenun rpaduka
Yo BIpaBo (M yMeHbIeHUN ) rpaduku ABYX (DYHKIHUNH UMEIOT TOUYKY
nepeceueHuss x, > 0, npudem mapadoJjia Bblle rpaduka ¢ MOIYJIEM.
DTO 3HAYHUT, YTO HEPABEHCTBO MMEET TOJIOKUTE/IbHBIE PEIIeHNs.

Haiinem Tenepb 3HadeHue a, IPH KOTOPOM I'padUKU KacaloTcs B
TOYKE C TOJIOXKUTEIbHOI abcruccoit. OdeBuHO, 3TO OyAET IIPU YCJIOBUU
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r+4+a<0, re. 2—a?>=—x—a. IlocienHee ypaBHEHUE UMeET eIUH-
CTBEHHOE TTOJIOXKUTETbHOE pEIleHne T = % nmpu D=0 wm a = —%

Takum obpazom, pu a € [—%; 2) jnBa rpaduKa UMEIOT ODIIYI0 TOUKY

na marepsaie € (0;4/2), a MCXOMHOE HEPABEHCTBO MMEET II0JIOMKH-
TeJIbHbIE PEIeHUs.

Omeem: a € [—%;2).

Samauya 2.8. B 3aBucuMocTu OT 3HAYEHUI ITapaMeTpa « PeIInTe
HepaBeHCTBO a —x > |1 — |z||.

Pewenue.

Ilepenuiiem ncxo/lHOE HEPABEHCTBO B BUJAE 4 > T+ ’ x| —1 ’ Pac-
CMOTPHUM niBe QyHKIuUu Yy; = a (rpaduk — mpsMas, HapasiejbHas
ocu Ox)u y,=x+ ’|x| — 1‘. Bropyio ¢pyHKINIO, pACKPBIBAs MOJLYJIH,
MOKHO 3allicaTh TaK:

—1, ecam r < —1
2c +1, ectm —1<x<0
Yo(z) = 1, eem 0<z<1
2¢ — 1, ecan r=>1

Y

Puc. 12:

I'padurom y,(x) sBiasercsd jomanas, IpuBeIeHHas Ha puc. 12. Pe-
IIIEHUSAMHA HEpPaBEeHCTBa Oy/JyT Te 3HAYEHUs &, IIPU KOTOPBIX TOYKHI
rpaduka Y, = a JieXKar BbIlle Touek rpadukra yo(x). W3 puc. 12
noJjydaeM, 9o npu a < —1 Takwmx Touek Her, npu a € (—1;1) — 310
Touky Buga a > 2x + 1, me. z < ¢ 5 1; npu a = 1 pernrenuem

ABJIAETCS MPOMEXKYTOK « < 0, anpu a > 1 pelieHus HoJrydaloTcs 13

HepaBeHCTBA a > 2x — 1, oTkyma z < & _2|' 1

22



Omeem: Ecan a < —1: permennii Her,

ecin —1 <a < 1: :E<a’§1,
ecJn a>1: :1:<CLT+1.

Sagaum OJisE CAMOCTOATEJILHOTO pelIeHMUs

Bamadga 2.9. (LIT) Ykaxkure Bce 3HaueHust napamerpa a #= 0, mpu
KOTOPLIX Tpacdukn Gynkmuit  y = |22 —2ax| u y=3a wumeroT
TOJILKO JIBE ODIIMEe TOYKM.

Omeem: a € (0;3).

Basgaga 2.10. (LIT) Ykaxkure Bce 3nadenus mapamerpa a 7 0, mpu
KOTOPBIX rpaduku bynkmmit  y = 322 +ax|] uw y= —% IMEIOT
TOJILKO JIBE ODIIMe TOYKI.

Omeem: a € (—2;0).

Bamaga 2.11. (IT) Vkaxkure Bce 3HavdeHUs mapameTrpa @, IIpH

KOTOPBIX I'PadUKN PYHKIUNH Yy = ‘i i ;l u  y=(rx+a)®> wumeror

OJTHY OOIIYIO TOYKY.
Omeem: a € [6;8).
Bamaga 2.12. (IIT) VYkaxkure Bce 3HadUeHUWs mapamMeTpa a, IIpH

r—95
|z — 5

KOTOPBIX rpaduku pyHKIUA Yy = u y=|r+al wumeror
OJHY OOIIYIO TOYKY.
Omsem: a € [—6;—4).

Bamaga 2.13. (CT'AY) Haitaure Bce 3HaveHuUs mapamMerpa @, IIpH
KOTODPBIX BCE pellleHusl ypaBHeHus  3vVz? + 4dax + 4a2 — 3a + = — 15
IpUHAIeKAT 0Tpe3Ky [4;9].

Omeem: a € [—3; —%]

Samaua 2.14. Ilpu kakux 3HAYEHUSIX IIapaMeTpa a CHUCTeMa
{ [z + [yl =a

(x+y)? =14 nMeer OBECKOHETHOe YUCJIO PelleHuit”?

Omeem: a = +/15.

Bamaua 2.15. (IIT) Haiiaure nanMenbimnee 1meaoe HEOTPUIIATEIHHOE
3HAYEHME ITapamMeTpa a, IIPU KOTOPOM CHCTEMa HEPABEHCTB

r? —6|lx| +8 <0
a? —z2>0 He UMeeT pelleHunii.
Omeem: a = 2.
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Bamadga 2.16. (I[T) Haiiaure HanbobIee 1ejioe 3HAUEHIE TapaMeT-
pa a, IpU KOTOPOM CHCTeMa HEPABEHCTB

lx —4|(z —6) >0
z? —a’® <0 He UMeeT pelleHunii.
Omeem: a = 4.

Bamaua 2.17. (IIT) Haitiure nanbosibiiee 1iesioe 3HaYEHNE TApaMeT-
pa @, [pU KOTOPOM CHCTEMa HEPABEHCTB

lz+4[(z+2) >0
va—z >0 He MMeeT peIeHuii.
Omeem: a = —4.

B 3aBucuMoCTH OT 3HAYCHMI TapaMeTpa «( peImMTe yPaBHeHUS:
Bagaua 2.18. |22 + 2az| = 1.
Omsem: FEcmnm |a] > 1: derbipe Kopast x19 = —a + Va? + 1,

T34 =—aEtVa?—1;

ecqin |a| < 1: jBa KOpHs r12 =—aEtVva*+1.
Bamaua 2.19. |r —a| + |z — 2a| = 3a.

Omeem: FEcam a < 0: periennii HeT;
ectm a=0: x=0;
ectu a>0: z,=0, x,= 3a.
Bamauga 2.20. |z|+ |r —2|+a=0.
Omeem: Eema < =2: z;,=1+9;

ecsim a=—2: x € [0;2];
ecan a > —2: PpelleHnil HerT.
Samaua 2.21. (CTAY) 52 + 2| + |5z — 2| = ax + 2.
Omeem: Fcimm a € (—o0;—10]: x = %;
ecoim  a € (—10;=5] : x;= %, To= —ﬁ;
ecim  a € (—5;5) . peIleHuit HeT;
ectn a €[5;10) xlzg, To= 102—a’
ectn  a € [10;400) : x:%

Bamadga 2.22. (CT'AY) YcraHoBute, Ipu KaKuX 3HATEHUSIX [TapaMeT-
pa a ypaBHEHHe 13z + 4|+ |3z — 4] = ax + 8 nMeeT KOHETHOe
YUCJIO PEHICHUN U HaWJIUTEe UX.
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Omeem: Fcim a € (—oo;—6]: x = 0;

ecim a € (—6;0)  : x,=0, 962:—6_%;
eciu a €(0;6) : xy=0, HUQZ%;

ectn  a € [6;400) @ x=0.

B zaBucnMocTn ot 3navdenuii mapamMeTpa a peninTe HEPABEHCTBA:

Bamaua 2.23. |r —3a| — |z + a| < 2a.

Omeem: FEcm a<0: x < 2a;
ectu a = 0: pereHuii HeT;
eccim a>0: z>0.

Samaua 2.24. |r + 2| — |2z + 8| > a.

Omeem: FEcan a< —4: —6<z< —a—6;
ecm —4<a<2: a—-6<x<— ‘510;
ecJIm a =2 : eIWHCTBEHHOE perieHne T = —4;
ecJin a > 2: pelleHnil HeT.

Bagada 2.25. |22 — bz + 6| < azx.
Vkazamme. Paccyorpers rpacdukn napabonst |22 — 5z + 6| u cemeii-

CTBO IIpAMBIX Yy = ax. Ilpm —5 — 2V/6 <a <0 pelnienuii Her.
Bagaua 2.26. I[Ipu kakux 3HaUYEHUsIX MMapamMerpa G HEPaBEHCTBO
laz? —ax + 1] < 1  BoIoJHAETCA AT BCeX 3HAYEHMII T W3 IPOMe-
xyrka [0;1]7
Omeem: 0 < a < 8.

Bagaua 2.27. IIpu kakux 3HaUYEHUsIX [MapamMeTrpa G HEPaBEHCTBO
3—|z—al > 2 uMeer 110 KpaifHeil Mepe 0JIHO OTPUIATEIbHOE pereHne?

Omeem: —14?—’ <a<3.

Samaua 2.28. B 3aBucuMocT oT 3HaUEHHII ITapaMeTpa ¢ BBISICHATE
qpcyio pemennit ypasaenus |22 + 5z + 4| + |22 + 52 + 6| = a.

Omeem: FEcmm a <2 . pellleHuil HeT;
ecn  a =2 D T € (—00;400);
ecsim a € (2; %) : 4 pemrenusi;
ecim a = % : 3 pelleHus;
ecimm a > % 2 perieHusl.
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3. PAIIMOHAJIBHBIE YPABHEHUA 1 CUCTEMBDBI

3agada 3.1. B 3aBucrUMOCTH OT 3HAYEHU ITapaMeTpa a OIPeJIeuTe
qpicso Kopueit ypasnerns — xt + (1 — 2a)x? +a®? — 1 =0.

Pewenue.

YpaBHEHUE ABISIETCA PAIMOHAJIBLHBIM ypaBHEHUEM 4 CTEIeHU, CJIeJI0-
BaTEJIbHO, MOYKET UMeTh He Oostee 4 xopmeit. [losarass y = 22, mepemnu-
mreM ypasuernne B Buge  y2 + (1 —2a)y + (a®> — 1) = 0.

Ncxonaoe ypaBHeHMe mMeeT 4 KOPHSA, €CJIM TOCJIeIHee KBaJIpaTHOE
ypaBHEHHE UMeeT 2 Pa3jIMIHbIX IOJIOKUTEJIbHbIX KOpHdA. JlocTaTouHbie
YCJIOBHST 5TOTO 3allMCAHBI B BUJIE CHCTEMBI (T.K. BETBU TAapabOJIbl HAIIPAB-
JICHBI BBEPX ):

D=5—4a>0
yB:%(Qa—1)>O :>a€(1;25i).
f(0)=a?>—-1>0

Ecymm oqun n3 xkopueit y; = 0, a BTOpoil KopeHb Yy, > 0, TO ncxomnoe
ypaBHeHHE OyIeT UMEeThb 3 KOPHA. 3aIIUIIeM YCJIOBHUSI STOIO CJIydasd:

D=5—-4a>0
yB:%(Qa—1)>O = a=1.
f(0)=a*-1=0

HaJjiee, ncxoiHOE ypaBHEHUE 110 IEPEMEHHOI T OyJaeT UMeTh 2 KOpHs
T 9= £,/Yy, eciam oauu u3 Kopueit y; <0, a Bropoit y,> 0. VYcio-
BUEM 9TOTO ciydas siBisercs HepaBenctBo f(0) <0 wmmm a € (—1;1).

Kpowme Toro, eciim D=0 (a= Z5If), TO UCXOJIHOE YPABHEHNE TAKKE NMEET

2 KOpHSL X 9= :I:\/g = :I:@.

PaccmorpuMm reneps ciy4vail, korga y; = 0, y, < 0. Torna ncxomnoe
ypaBHEHHE 110 IIepeMeHHOIl * Oy/eT nMeThb e INHCTBEeHHbI KopeHb T = ().
JlocTaTOYHBIM YCJIOBHEM TOTO ABJISIETCS CHUCTEMa,

f(0)=a*-1=0
{ yB:%(Qa—1)<O

Hakomnerr, ucxoanoe ypaBHeHne He OygeT UMeTh PelleHnii B AByX CJIy-
Jasgx: WIN Korja oba KopHs orpunareiabHbl Yy < 0, y, < 0; mam xorja
KOpHEIl y KBaJIpaTHOIO ypaBHeHusI BooOIie Het, T.e. D < 0. [ocrarod-
HbIe YCJIOBUsI OTCYTCTBUSA KOPHEH omlpeesieT COBOKYITHOCTD

= a=—1.
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 D=5—-4a<0
D=5—-4a>0 5
yB:%(Qa—1)<O = a € (—oo; —1) U (F;+00).
f(0)=a?>—-1>0
Omeem: Ecm 1<a< 25[ : 4 KOpHS;
ectu  a =1 : 3 KOpHS;
ectu —1<a<l, a:%: 2 KOpH4;
ectn a = —1 : 1 xopenb;
ecsim a < —1, a> ?I : HET KOpHEIi.

Sagada 3.2. [Ipu Kakux 3HAYEHHUSIX [TapaMeTpa a YpaBHEHUE
(z —a)?*(a(z —a)* —a—1)+1=0 nmeer Gouble HONOKUTEILHBIX
KOPHell, YeM OTpHUIATEIbHbIX !

Pewenue.

CriesaeM B MCXOIHOM YPaBHEHHH HOJCTAHOBKY ¥ = (x — a)?, Torma
ono mpumer B ay? — (a+ 1)y +1=0.

I[Ipu a =0 mosyuaem, auro y = 1, orkyna x = +£1. B stom ciaydae
TpeboBaHUe 331291 He BBITIOTHSIETCS.

IIycts Teniepp a # 0. B 3TOM ciiydae KOPHSIMU IIOCTIEIHETO ypaBHe-
HUA ABJIAIOTCA Yy = 1; Yo = %.

IIpu a <0 y,< 0 u ucxoaHOE ypaBHEHUE UMeEET KOPHU T, = a + 1;
To=a—1 < 0. Tpeboanusa 3a7a4u He BLIIOJIHAIOTCH.

[Ipu a > 0 KOpHU MCXOHOTO YpaBHEHUsT TAKOBBI: 1

x1:a+%;

I[Ipn 0 < a <1 ;aBa U3 3TUX KOPHEH MOJIOKUTETBHBI, & JBa OTPUTIA-
TeJbHBI, T.e. TpeOOBaHNE 3aJ]a9N HE BBITIOJTHSIETCS.

IIpu a=1 z,=29=2; z3=x,=0, T.e. 9UCIO0 NOJOKUTEJIHLHBIX
KOpHeil 00JIbIlle, YeM OTPUIATETbHBIX.

Haxoner, mpu a > 1 Bce deThIpe KOPHS MOJOKUTETbHBI.

1
To=a+1; x3=a—1; x4:a—7.
a

Omeem: a > 1.

Samaua 3.3. B zaBucumocTu oT 3HaYEeHU nmapamerpa a HagATe
HaWMEeHBINMIiT KopeHb ypasaennsa — x°+2az? — (a+1)%z—2a(a+1)% = 0.

Pewenue.

[lepenmem ypasuenue B Buge (z + 2a)(x —a—1)(x +a+1) = 0.
Kopnsimu sToro ypaBnenud gBjdiorcd ©;= —a—1; zo=a+1; z3=—2a.

Haiinem Te 3madenus mapamerpa a, IPpH KOTOPBIX HAUMEHBITUM
KOpHeM OylieT ;.
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BamnuireMm cucremy
—a—1<a+1
{ —a—1< —2a
Ecin npeonoKuTh, 4TO HAUMEHBIIUM SIBJISETCS KOPEHb Ty, TO
IpUJIEM K CHCTEME

{a—|—1<—a—1

—1<a<l.

a+1< —2a = a<-L

B nocisienneM ciaydae, KOrja Ts ABJIAETCHd HAUMEHBIINM KOPHEM ypaB-
HEHUsI, HEOOXOIMMO PEIIUTh CUCTEMY

—2a<a+1
9% < —a—1 = a> 1
Ilpu a = —1 KopHU =, U x; COBHIAJAIOT, a Ipu a = 1 KopHHU
T = T3.
Omeem: Ecan a<—1: x=a+1;
eccm —1<a<-—-1: z=—-a—-1;
ecJn a>1 : x=—2a.

Bamaua 3.4. (CTAY) s kaxK 1010 3HAYEHUsT TADAMETPA @ PEIINTe

HEPaBEHCTBO 22 — 22 + 3lal
o < 0.

Pewenue.
Huckpumunant aucaurens D = 4(1 — 3‘6") < 0 HeoTpumaTeseH s
JIIOOBIX 3HAYEHUI TTapaMeTpa  da.

FEcm a =0, 1To D = 0 wu HepaBeHCTBO IEPENHINETCd B BUJE
—1)2
@ ExQ)(x) 9) < 0. Pemas mocyiejiiee HeEpaBEeHCTBO METOJIOM WHTEP-

BaJioB, oayunm  x € (—2;1)U (1;2). Ecmm a # 0, 10 J|a| > 0,
3lol > 1 u guckpumumanr D < 0. BerBu napaGosibl B UHCIIATEIIE
HAIPABJIEHBI BBEDX, cienoBareabro 22 — 22 + 319 > 0 s sm06b1x
sHadeHuil x. B 3TOM ciydae pereHneM MCXOIHOTO HEPABEHCTBA SIBJIS-
eTcst mATEpBAT « € (—2;2).
Omeem: Ecmm a #0: z € (—2;2);
ectn a=0: ze(=2;1)U(1;2).

Bamaua 3.5. [Ipm xKaknx 3HaUEHWAX HapaMeTpa « HEPaBEeHCTBO
r+3a—95
ar — 1

Pewenue.
M cxomamnoe HepaBeHCTBO PaBHOCUJIBHO HEPABEHCTBY
(x+3a—5)(axr—1)>0 wmwm azx®+2(3a®>—-5a—1)—3a+5 > 0.

> (0  chopaBeJJIMBO JIIsl BCEX T TakKux, 9ro x € [1;4]7

28



Ecmm a = 0, To pemenneM 3TOro HEpaBEeHCTBA ABJSIOTCA Bce T < 9,
T.e. TPeOOBAHUSI 38/1a9N BBITIOJTHAIOTCSI.

IIpu a # 0 HepaBeHCTBO UMeeT 2 KOPHA T, =0 —3a U Ty= 1

a
Ecau a > 0, To BeTBu napaboJibl HAIIPABJIEHBI BBEPX, ITOITOMY YCJIOBUS
3a/1a4u OYJyT BBIIIOJIHEHBI, €CJii 00a KOPHSI KBaJAPaTHOI'O TpexdjeHa Oy-
JyT Jn0b0 MenbIe 1, mubo 6osibiie 4. 3amuiieM 3TU ypaBHEHUsS B BUJIE

COBOKYIIHOCTU CHUCTEM!:

i { 5—3a <1
1
7 <1
{ 5—3a>4
1
Ll g>4 Pemas stu cucremur npu yciaosuu a > 0,

noyunm, uro  a € (0; %) U (%, 00).

IIpu a < 0 BeTBU mapabOIbI HAIIpABJIEHBI BHU3, U3 T€OMETPUIECKON
UHTEPIpeTaIuy TpeOOBAHU 3a/IaUK TOJyIUM CUCTEMY:

a<0 3062 —7a—4>0
f(1)>0 WJTH 1202 —7a+1>0
f(4)>0 a <0

Pertenniem 3Toit cucrembl siBisitorcst Bce a < 0. OObeauHssd 1OJY-
YEHHBIC PEIICHUd, ITOJIyYUM OTBET.

Omeem: a € (—oc; 21[) U (%, +00).

Sagada 3.6. IIpy kakmx 3HaYEeHUsIX MMapaMeTrpa a HEPaBEHCTBO

70> —a—2 _ . o
T+ < —Ta  He uMeeT perieHuii, boabmmUx 17

r—a
Pewenue.
2> + 6ax —a — 2
[IpuBenem HepaBeHCTBO K BULY - < 0. Tak xak
JUCKPUMUHAHT YUCJIUTEIS —4D— =9a’24+a+2 >0 musa aoboro a,
(z —2p)(x — 29
3aIIleM PaBHOCUIBHOE HEPABEHCTBO r— < 0, rue

vy = —3a — V942 +a+2;, xzy= —3a+ V9a2+a+2 Pemas mo-
cjaeJlHee HEPaBEHCTBO METOJIOM HMHTEPBAJIOB, IIPUXOAUM K BBIBOZY, YTO
TpeboBaHUe 3aJadnl OyJeT BBIIOJHATHCA TOJIBKO IIPU TaKOM PaCIIOJIO-
JKeHUU TOYEK Ty, Ty, @  Ha ocu abcuuce, IpU KOTOPOM COBMECTHA
cucTeMa HepaBEHCTB { 7, < 1,

a<1.
Pemag sty cucremy, IOJIy49UM OTBET.

Omeem: a € [%, 1].
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Bagadga 3.7. (CTAY) Ilpu kKakux 3HAYEHUSX TapaMeTpa ¢ CHCTEMA
r—y=a(l+zy)
24+x+y+ay=0
nMeeT POBHO oyiHO perienne?! Haiture sTo perenue.

Pewenue.

[Tockombky x = —1 He sIBJIsIETCS pEIIEHUEM CHUCTeMbI (IIpOBEpKa
OJICTAHOBKOI ), mojtaraeM = # —1. Torma m3 BTOporo ypaBHEHUST CH-
CTEMBI TIOJIydaeM Y = %_12 [ToncraBiisisa BeIpaxkenme s Y B

[IepBOE YPABHEHUE CUCTEMbI, [IOJIYYUM KBaJIPATHOE YDABHEHUE Ha Iepe-
mennyio z: x2(a+1)+x(a+2)+2—-a=0.
[Tocneanee ypaBHeHue OyjeT MMeTh €JIMHCTBEHHOE DEIeHue B TOM

cJIydae, KOIJIa OHO siBjsieTcd JuHeiiHbIM, T.e. a+ 1 =0. Ilpu a = —1
pelieHneM CUCTeMbI SBJISIOTCA: T = —3; Yy = —%. Ksaaparnaoe

ypaBHEHHE TakzKe Oy/eT UMETh eJIMHCTBEHHOE DEIleHue, KOTJa ero JInc-
KPUMUHAHT paseH Hymo, T.e. D = (a+2)?—4(a+1)(2—a) =0. Dro

Oyumer pu a = :I:%. [Tpm sTUX 3HavYeHUAX MapaMeTpa a HaXOIAM

1+ \/5
: — _ L L VY. = -3+ V5.
peIIeHns CUCTEMbI x 5 \/5’ Yy \/_

Haxomerr, ncxojiHas cucrema 6yJieT UMeTh POBHO OJTHO PeIleHne, KOT1a,
KBaJI[paTHOE YpPaBHEHUE Ha MEPEMEHHYIO & XOTS W UMeEET JBa pelleHus,

HO OJIHO U3 HHUX SBJIAETCS ‘3allpenieHHbIM IJIS CUCTEMBI, T.e. T = —1.
[ToncraBnasia x = —1 B KBaJpaTHOe ypaBHEHHE, HaligeM, UTO TaKOii
KOpeHb OyneT npu a = 1. Bropoii KopeHb HpU 3TOM 3HAYEHUU «
OyleT paBeH T = —% U COOTBETCTBEHHO ¥y = —J.
Omeem: FEcm a=-1 : z=-3;, y= —%;
ecim a = : w:—%; y = —3;

2+ 5’

ecan a:—%: x:—éi—g; y = —3 + /5.

Sagaua 3.8. [Ipu kakux 3HAYEHUSIX [TapaMeTpa a PeIIeHre CUCTEeMbI
r+y=2a+1)
{ vy =a?+3a—1 yAOBJIeTBOpsieT ycaoBusiM  |x| < 1; |y| > 17
Pewenue.
Paccmorpum ypasrenne  t2—2(a+1)t+a?+3a—1=0. Tormamo
TeopeMme Buera mapbl KopHeil sToro ypaBHeHust tq; to OyJayT ABIATHCH
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pemrenusaMu cucteMbl. IIpn TakoM mojaxoje 3a7a4y MOXKHO mepedopMy-
JINpOBATh TaK: IIPU KaKUX 3HAYCHHUAX IapaMeTpa a OJUH U3 KOpPHei
KBaJpaTHOro Tpexwiena  f(t) =t*—2(a+1)t+a?+3a—1 npunan-
nexut uarepsasy (—1;1), a BTOpoil KOpeHb PaCIIOIOKEH Ha YUCTIOBOM
OCH BHE 3TOr0 MHTepBaJa?!

13 reoMeTpryuecKoil MHTEPIpeTAllny PEIICHIEe OCIeIHel 3a1a91 CBO-
JINTCS K PEIICHUIO HEPABEHCTBA

f(—=1)-f(1) <0 wmm (a®+5a+2)(a®+a—2)<0.

Pemmas nmociieinee MeTOA0M UHTEPBAJIOB IIOJIYYUM OTBET.

Omeem: a € <_5+\/1_7, —2) U <_5+\/1_7, 1)

Samaua 3.9. [Ipu Kakux 3HAYEHUSIX IIapaMeTpa « CHCTEMa

y=2x°—2x
22 4+ y? + a? = 2z + 2ay UMeeT PelreHus !
Pewenue. IlepermuiireM ncxoaHyIo cucTeMy B BHJIE
(x—1)2=y+1
(z -1+ (y—a)’=1
OTcrofia IPUXOAUM K CUCTEME
{ (y—af+y+1=1 { y* + (1 —2a)y+a®>=0
y+1=20 y=—L
N3 reomeTprdeckoro cMbIC/Ia KBaJIPATHOIO TPEXUIeHa CJIeyeT, ITO
crucTteMa OyJIeT UMeTh XOTs ObI OJIHO pellleHne, eCJAU COBMECTHA, COBOKYII-
HOCTbH CHCTEM HEPaBEHCTB:
[ (D=1—-4a>0
{ UYp = A — % > —1
D=1—-4a >0
Ysg = a — % < —1
f(=1) =a®+2a <0.
Pemast cucreMbl HEPaBEHCTB, IPUIEM K COBOKYITHOCTH
OTKY/Ia TIOJIy9aeM OTBET.

1
4

1\3 l\DI»—\

<a<
<a< -

l\.’)I}—\

Omeem: —2<a < %

3agaya 3.10. Haitnnre 3HavueHus mapaMerpa a IIPU KOTOPBIX ypaB-
memnag  ax’ — a2’ —x—a—-1=0 u azr’—z(a+1)=0 wumeor
obmuit Kopenb. Hafiure 3TOT KOpEHb.

Pewenue.

Brauaijte yoeaumcs, aro a # 0. [eiicrBurensro, npu a = 0 ypas-

HeHust npuMyT By, 2 —2x—1=0 u x+1=0. OueBUnHO, 4TO
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OOIMX KOPHE B 9TOM CJIydae HeT.
I[Ipu a # 0 obosHaumMm o — OOMMII KOpPEHb ypaBHEHUIi, TOIa
qucjaa Trg U a OyAyT PENIeHUsIMU CUCTEMbI

arg — a3 —1x9—(a+1)=0
ar? — wo(a+1) = 0.
Perrennem cucreMsl siBisiercst xg = & il 1 upu Jirobom  a # 0.

Omeem: Ilpu a #0: xz9= CLTH.

_|_

3amaum JI1 CAMOCTOSATEJIHPHOI'O pernIeHns

3amauya 3.11. B 3aBucumocTn oT 3HAYEHU IIapaMeTpa a OIpeje-

JATE KOJIUYECTBO KOpHEN ypaBHEHUA 22+ + ﬁ = a.
Omeem: FEcmm a <5 . KOpHeil HeT,
ecam a =9 : 2 KOpH4,
ecin 9 < a < % : 4 KopH4,
ecimm a = 47 . 3 KOpH4,
ecmm a > %, 2 KOpH4.

[Ipu Kakux 3HAYEHUSIX ITapaMeTpa a ypPaBHEHUT UMeEIOT OOIIHil KO-
penb? Haiigure 3TOT KOPEHbD.

Bamaua 3.12. z34+ar+1=0 u z*4+ax?+1=0.

Omeem: a = —2; x =1.

Bajava 3.13. (1 -2a)2> —6az—1=0 u ar’—z+1=0

Omseem: a=0; x = %

Sagaua 3.14. [Ipu kakux 3HaYEHUSIX IIapaMeTpa a ypaBHEHHUE
a—1_ _ 2x+3
r+4 7 22 -2 —-20

Omeem: ae[ 4'14)U(14'3).

uMeeT KopeHb r < 27

379 9
3agada 3.15. [Ipu Kakux 3HaUYeHUSIX ITapaMeTpa a YypPaBHEHHE
2o+ (a—4)23+(a+3)%x =0 UMeeT 5 JIeCTBUTETbHBIX KOpHETt?

Onpesieiure Bce @, IPU KOTOPBHIX 3TH KOPHU 00pasyioT apudmerude-
CKYIO IIPOTPECCUIO. SAITUIIUTE 3TY TMPOTPECCUIO JIJIsI TIEJIOT0 3HaYEHUS «.

Omeem: a € [—10;—%}; a:—%, a=—1;
=+~ —2;—-1;0;1;2 wm 2;1;0; —1; -2
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3agada 3.16. [Ipu kakoMm 3HavYeHNN TapaMeTpa a ypaBHEHUE

23 +322 —6x +a =0 uMeeT 3 Pa3INIHLIX KOPHSH, 0OPA3YIONINX T'eo-
MeTPHUYECKYIO Imporpeccuto? Haligure 3T KOpPHU.

22

Omeem: a=—8: x;=—4, 19=2, 3= —1.

Haiimure pemenust HepaBeHCTB B 3aBUCUMOCTH OT TIapaMeTpa da.

22 + dx
glal . 22 — 9041

Samaua 3.17.

Omeem: a#0: x € (—o0;—4)U (0;400),
a=0: x€(—oo;—4)U(0;1)U(1;400).
Sanagya 3.18. %é < 4.
Omeem: FEcm a=10: xz <8§,
ectu a < 10 : :131; %EEL:,)) T > 21()6%_—'_23&,
. a a
ecsim a > 10 : 0a —9q <7T< 7
3axr +4 x 3a — H
3agaua 3.19. 3010 <a13 T3, -9
Omeem: FEcm a=1; a=—-3;, a=3 : pelleHuii Her,
ecin —3<a<l1 ; x>gfé,

ecin a<-—3; 1<a<3; a>3: x<g—J_r:1)’.

Bagaua 3.20. IIpu kakux 3HaUYEHUsIX MapamMerpa G HEPaBEeHCTBO
—4a?r —a®+1>0 BbIIOJHAETCS IPU BeeX T TakuX, uto |z <17

|a|<ﬁ

Omeem: 5

[Ipn KakKux 3HAYEHUSIX [IapaMeTpa « CUCTEeMbl IMEIOT PeIlleHus !

Samada 3.21. 3r+(a—1ly=a+1
(a+1)z+y=3.

Omeem: a # —2.

Sagaua 3.22. ylax — 1) = 2|z + 1| + 2zy
zy+ 1=z —y.

Omeem: a < —5—4v2; a > 0.

3amaya 3.23. 2 —y+1=0
2>~y +(a+Dz+(a—1Dy+a=0.
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Omeem: a >

3azaya 3.24. r=a+./y
y? — 22 —2x 4+ 4y +3=0.

Ao

Omeem: a < —3; a> %

[Ipr Kakux 3HAYEHHWSIX IapaMeTpa a CHUCTEeMbI IMEIOT POBHO OJIHO
perenne’

Baga4va 3.25. V—y=a
yvr=1-—a.

Omeem: a <1; a=2.

3azaya 3.26. y+2+xy=0
z(y+1—a)+y(2a—3)+a+3=0.

Omeem: a:%; a=1;, a=3.

3aga4ga 3.27. y>1?+a
x> y?+a.

i

Omeem: a =

Sanagya 3.28. 2 +4r+3—-—a<0
22 —2x + 6a— 3 <0.

Omseem: a=—1; a=0.

Bagaua 3.29. (CTAY) [y—xz—yzx+3=0
a(r+y)=xy—3. Haiinure 310 perienue.

r=3-v6; y=-3—16,

r=3+6; y=-3+6,

Omeem: Ecin a =

e

ecJam a = _ﬁ .
ectm a=—1 : x=3; y =0,
eciut a =1 oz =0; y = —3.

B zaBucumocTn oT mapameTpa a peNnTe CUCTEMbI HEPABEHCTB.

Sagagya 3.30. ar > —1
r+a>0.
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Omeem: FEcan a < —1: pemennii Her,

ectn —1<a<0 : —a<x<—%,
ecjn a=0 : x>0,
ecJn O<a<l : x> —a,
ecu a>1 : x> —%.
Bagaua 3.31. 22— (a+ 1Dz +a<0
22 — (a+3)x < 0.

Omeem: Ecan a<—-3: a+3<xz<0,
ecjin a = —3 : pelleHuii HeT,
ecm —3<a<-—-2: 0<zx<a+3,
ectm —2<a<0 : O<zx<l,
ecJIn O<a<l : a<zx<l,
eCcJ a =1 : pelleHuil HeT,
ecjin a>1 : 1<z<a.

Samaua 3.32. Haiinure Bce 3HauUeHus: mapamMeTrpa a, IPU KOTOPBIX
cucTeMa ypaBHEHUN ar + 3y = a? +1
(3a+14)x + (a +8)y = 5a? + 5

He MeeT PEIIeHU.

Omeem: a = —6.
3agada 3.33. [Ipu Kakux 3HaUYEHUAX ITapamMeTpa a, QYHKIAA
_ 1
Y= a2 +4dax + 7

olpejiesieHa, JIjisl BCeX JefiCTBUTEIbHBIX 3HAUYEeHU 7
Omeem: a € [O; % )

Samaua 3.34. [Ipu Kakux 3HaUeHUsSX HapamMeTrpa a JJIst JJIo0oro b
HalieTCsd XOTsi ObI OJTHO € TaKoe, YTO CUCTeMa ypaBHEHUIA

bxr +y = ac?
r+by=ac+1 UMeeT XOTd Obl OJHO pelreHue?
Omeem: a € (—oo; —4] U [4; +00).

Samauya 3.35. MuoxkecrBo M cocTOUT U3 TOUYEK ILIOCKOCTH, KOOP-
JIMHATHI KOTOPBIX YJIOBJIETBOPSIOT CHCTEME HEPABEHCTB
2’ + (a+4)r +4a < y
3r+y—(2a+4) <O0.
Omnpenenure, Ipu KaKNX 3HAYEHUX IMapaMerpa a MHOXKecTtBO M co-
JIEPXKUT 0Tpe3ok  |[—2;—1]  ocu Ox.

Omeem: a € [—%; 1}.
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4. NPPAIITMOHAJIBHBIE YPABHEHUA N
HEPABEHCTBA

Bamaua 4.1. (CT'AY) B szaBucumocTn or 3HadeHuil mapamerpa a
pelmTe ypaBHeHUE /a4 — T = 2 — .

Pewenue.

Paccmorpum 4 criocoba peltieHust 3Toi 3aJa4un, KOTOPble MOTI'YT OBbITh
HCIOJIb30BaHbI ITPU PEIIEeHUH WHBIX TUIIOB YPaBHEHMUIA.

Crocob 1. 3amnuiiem cucTtemy, paBHOCUILHYIO NCXOIHOMY yYPaBHEHUIO:

{a—x:(2—aj)2 — {xQ—Sx—a—I—él:O
2—x >0 r <2
JmcKpuMUHAHT TepBOTO ypaBHeHUdA cucreMbl D =4a—7, OTKy/da

caenyeT, 4To npu a < % peleHnii HeT, a Ipu  a = 271 HACXOJTHOE
ypaBHeHHE UMeeT eJIMHCTBEHHOE pellleHne & = %
7

Ecm a > 7> TO lIepBOE yPaBHEHHE CHUCTEMbI HMEET JiBa KOPHs

331:%_ a—;[ u x2:%+\/a—z7[.

OueBugHo, T, < Ty, CIEIOBATEILHO, JJIs BBIIIOJIHEHUS BTOPOT'O HEpa-
BEHCTBA CUCTEMBI T < 2 JJId 000OMX KOPHEH JTOCTATOIHO COBMECTHOCTH

CHUCTEMBbI a> 27[

3 / 7
§—|— a—1<2.
7

Pemenuem 1oceaHeil cucTeMbl SIBJISIETCSI MHTEPBAJI 1<0< 2, mpu
KOTOPOM HCXOJHOE yPDaBHCHHUE UMeeT 2 KOPHA T; U Ty.

Haxomnerr, ucxoiHoe ypaBHeHUe OyleT UMeThb TOJIbKO OJHO peIlleHue,
eCIN OKazKeTCd, YTO T < 2, a Ty> 2, T.e. COBMECTHA CUCTEMA

7
G>Z
%— a—£<2

%+‘/a_271>27 OTKylla a > 2.

27[ HEeT pellecHni,

T OJIHO peIlIeHne T = 3
4 - A p -
2

JlBa PEIIEHUsT T 5 = % +4/a— 27[,

7
— CL—Z.

ecJin a > 2 : OJIHO pellleHne T =

(\[OV)

36



Cirocob 2. Paccmorpum crucremy, paBHOCUJIBHYIO UCXOJIHOMY YPaBHE-

HITO 22 —-3x—a+4=0
T < 2.

Ucxojist 13 reoMeTpuiIecKoit mHTEpIpeTau KBaJIpaTHOTO TPeXd/IeHa,
MOJIy UM, 9TO CUCTEMa OyJIeT UMETh 2 PEIIeHUs, eCJiu 00a KOPHS KBaJI-
patHoro Tpexuiena  f(x) = 22 — 3z —a +4  GynyT Menbiue, Ju60
paBubl 2. BerBu mapabosibl HAIIpaB/IEeHbl BBEPX, BEPIINHA HAXOJUTCS B

TOYKE T = % < 2, TO3TOMY JOCTATOYHO BBITOJTHEHUS YCJIOBUIA:

D=4a—-7>0
f2)=2-a=>0
[Ipu D = 0 ypaBHeHUE UMeeT O/THO pellle- A

HUE X = % Ecmu xe f(2) < 0, T0 Tpebo- f(@)

BaHUAM I < 2 OyIeT yIOBJIETBOPSITL JIAIID 0
omue Kopenb (puc. 13). Takum obpazom, mpu N
a < 2 OCTaHeTCs TOJbKO MEHBIINN KOPEHD

3 7

= ? — a — Z
Coocob 3. Paccmorpum rpadukn GyHK- Puc. 13:
nuii Yy, =+v/a—T " Y,=2—x, 3aJaBacMble CO-
OTBETCTBEHHO JIEBOI U IPaBoil YacTaMu ypasuenus. ['paduk y,; mpesn-
cTaBJIsIeT COOON BEPXHIOIO YaCTh 1apa0OJIbl C BETBSIMU, HAIIPABJIEHHBIMI
BJIEBO, U BEPIMHON B Touke = = a (r < a). AOGCIuCChl TOUeK mepecede-

HUS 9TUX TpapuKOB OYIYT ABIATHCA pelleHusIMu ypaBHenus. 113 puc. 14

= ac€ (27[;2].

T+ Do

¢

CJIeJLyeT, 9TO Ipu a < Z7I (D < 0) rpadukn He mepeceKarTCs.

Y1=va—=x &%‘ Yy

Y




IIpu a > 2 upamaa y, IepecekaeT IOJylnapadoJly TOJILKO B OJHOI

3 7

TOYKE, COOTBETCTBYIOIIEH MEHbIIEMY KOPHIO & =5 — /@ — 7.
A Criocob 4. Ilepernmuiem mcxojiHOE ypaBHE-

Y
\ y, =q W€ B Buje: {a, — 22 3x4+4

T < 2.
4 —\x'/' [TocTpoum Ha ojHOM YepTexke rpaukn PyHK-
: it y; = a (upsamast, mapasenbnas ocn Ox )
: . U yy=x°—3x+4 (mapabosa) mpu ycio-
0 % 2 = Bum z < 2. Ilepensuras Ha puc. 15 npsiMyIo
Yy = a, IPUXOJUM K BBIBOJAM, IIOJIyYE€HHBIM

Puc. 15: JIPYTEMU CITOCOOAMM.

=1

Samauya 4.2. B 3aBucuMocTu OT 3HAYEHUI IIapaMeTpa a PeIInTe

ypaBHeHune \/a —Va+xr=ux.

Pewenue.
M3 Buna ypaBuenus cieayet, 9o a = 0, x > 0. Ecawm npm stux
yCcJIoBUSX 0003HAUNTL Y = v/a +x, y = 0, To ypaBHenume OyJeT paB-

HOCHMJIBHO CHUCTEME
{ Vatz=y, y=0

va—y=z, x2>=0.
BozBojst 06e yacTu ypaBHEHUI CUCTEMBI B KBaJIPAT, MMOJYYUM PaBHO-
CUJIbHYIO CUCTEMY at+z=12 y=0
{ a—y=2x2° x>0,
13 KOTOPOit cienyer ypasuenne (x+y) = (y — x)(z + y).
Ecmm x4y =0, To c yuerom HepaBenctB « > 0, y = 0 mogyunm
r =1y =0, acinemoBarenbuo, a = 0.
Ecim x4+ y # 0, To u3 mocJejnnero ypaBuenns y —x = 1, a
3HAUUT +/a+2x = x + 1. DBo3Boma obe gacTm B KBa/ipaT, HOJIYIHM

ypaBHeHne z2 4z +1—a =0, KoTOpoe pH a > %f nMeeT KOPpHU

—1 —V4a — 3 -1+ +v4a — 3
5 )

KOPEeHb He YJI0BJIeTBopseT yciaoBuio > 0, a BTOpoit KOpeHb X, OyJeT
HeoTpHUIllaTe/JieH mpu a = 1.

O4eBuUIHO, YTO IIEPBHIi

Omeem: Ecmm a € (—o0;0)U (0;1) :  pemiennit mer,
ectm a =0 o x =0,

v — —1+4++/4a —3
— 5 ,

Samauya 4.3. B 3aBucuMocTu OT 3HAYEHUN IIapaMeTpa a PeIInTe

ypaBHEHUE va—+xr+a—x==x.

ecim a € [1;+00)
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Pewenue.

N3 Buna ypaBuenus ciemyer, aro x >0. Ecm a=0, 1o x=0.
CupagejiyiuBo u obpatnoe. Ilpejmonoxkum, aro x > 0. BosBojs obe da-
CTHU ypaBHEHUs B KBa IpaT, MOJIYIUM YPaBHEHUE 2va?—22 = 2> —2a,
KOTOpPO€e MOKeT OBIThH CIPaBeIINBBIM TOJILKO TIpH yeaoBusax 0 < z < a,
22 > 2a. TloBTOpHOE BO3BelICHHE B KBaJIPaT U COKPAIIEHHE C YIeTOM
x > 0 OpuBOIUT K 3HAYECHUIO r = 2va—1, a > 1. OueBumgno,
qTo ycaoBue 0 < x < a BBIIOJHAETCA TPU BCeX a > 1, a BOT yCJIOBHUE

22 > 2a BO3MOYKHO TOJIBKO upu a = 2.

Omeem: Ecmn a € (—oo0;0) U (0;2) :  perennit Her,
ecitm a =0 o x =0,
ecan  a € [2;+00) .z =2va—1.
Samauya 4.4. B 3aBucuMocTu OT 3HAYEHUN IIapaMeTpa « PeIInTe

CUCTEMY \/m _ \/m =1
{ Vyta—+vVr+b=1.
Pewenue.
Ecau Bo3BecTn 00e gacTtn 060MX ypaBHEHUIT CUCTEMBI B KBaJIPaT, TO
IIOJIYIUM CHCTEMY
{x+a+y+b—1—2¢ a+x)(y+b)
y+a+xz+b—1=2/(y+a)(z+0),
13 KOTOPOWl cJieayeT, 4To
(z+a)ly+b)=(@+b)y+a) mm (a—b)(z—y)=0.
Paccmorpum cay4gait a = b. B aToMm caydae ucxoiHast cucreMa mMeeT
B Vita-ViFa=1
{ Vy+a—+r+a=1.
O4eBHUIHO, 9TO dTa CUCTEMA HECOBMECTHA.

[Iycts Temeppr x = y. B sTom cnyqae BMECTO CHUCTEMBbI UMeeM O]I-

HO ypaBHeHne +/r+a = vVr+b+ 1. (Ob6e gacTtu 3TOr0 ypanHe-
HIISI HEOTPHUIIATEIbHBI, IO3TOMY IIPUA BO3BEIEHUH B KBAJAPAT IOJIYIUM

paBHOCHJIbHOE ypaBHeHHEe /& + b = G_Tb_l. [Tociiennee ypaBHe-
HIE MOKET BBINOJHATHCA TOJBKO Mpu a — b > 1, u B 3TOM cirydae

(a—b)%—2(a+b)+1
1 :

xr —

Omeem: FEcmm a—0b<1: pelieHuii Her,

_ b2 _
eciu a—b>1: x:y:(a b) i(a+b)+1

3aga4da 4.5. B 3aBucuMocTH OT 3HAYEHUII mapaMeTpa a periuTe

ypaBHEHUE a-41+$+%-\4/1+x:(1/5.
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Pewenue.

O06JracTbio JOIYCTUMBIX 3HAUEHUN IIePEeMEeHHOI SIBJsiioTCst Bce x > 0.
Ecnan ymHOXKNUTH 00e 9acTw ypaBHEHHS Ha I, TO MPUJEM K ypPaBHEHHUIO
a(l + 33)5/ 4 — 45/ u3 Buga koroporo ¢ yuerom OJI3 ciemyer, 4ro

a>0. A Torga ypaBHEeHHE PaAaBHOCUIHLHO CJIEAYIOIMIEMY : (1—|—%)5/ 4= %,
QA5

OTKyda T = 1 A5 YuaureiBag Tenepb, auro x > 0 um a > 0,
—a

IPUXOAUM K PACCMOTpEHMIo HepasencrBa 1 — a*/® > 0,  pemrennenm
KOTOporo ganjsiorcd Bce 0 < a < 1.
Omeem: FEcin a € (—oo0;0] U [1;400) :  perennit Her,
4/5
: . _ _a
ecIm a € (0,1) . ZE—l_—aA/E)
3amauya 4.6. B 3aBucuMocTu OT 3HAYEHUN IIapaMeTrpa « PeIInTe
ypaBHEHUE MN—zv+31+2=0a
Pewenue.
Cresas 3aMeny y = /1 + x, HepermnIIer ypaBHeHre B BUIE
y+ V2 —y3 =a.
[lepenecem mepeMeHHYIO Y B IpaBYyIO YacTh U BO3BejieM B Ky0. [Tory-
YUM paBHOCHJIBHOE ypaBHeHMe 3ay’ — 3a’y+a® —2 = 0. D10 KBaJIpaT-

3a? £ +/3a(8 — a3)
ba :

noe ypapaenne npu 0 <a <2 wuMeeT KOPHU Y, o=
BrrmoJtasist o6paTHyio 3aMeHy, IIOJIyIUM OTBET.

Omeem: FEcmm a<0, a>2: pemennii Her,

2 — 3,19
eccm 0<a<2 Ty 9= sa” & 23(8 a’) — 1.

Bamaua 4.7. (CI'AY) B zaBucumoctn or 3HadeHuil mapamerpa a
permTe HePaBEeHCTBO r++/6x>a—3++\/a—+ dxr— 3.

Pewenue.

O06J1acThb JOIMYCTUMBIX 3HAUEHUN IIePEMEHHON OIIPeIe/IIeTCsT CUCTEeMOM

x>0

[IpubaBum K obemM 4YacTdIM HEPaBEHCTBa MO OX U IIePEHECEM BCe

cJlaraeMble B JIEBYIO YaCTh HepaBEHCTBA:
6x — (a + 5z — 3) + /62 — \/a+ 5z — 3 > 0.

Pazmoxkum mepBble ABa cjaaraeMblX Ha Pa3HOCTb KBAJIPATOB W BBIHE-

CeM 3a CKOOKMU:

(\/6733—\/(1—%5—33—3)(\/673:—!— a—|—5x—3—|—1) > 0.
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Bropag ckobka MoxKeT IPUHUMATH TOJbKO IIOJIOXKUTEJIbHBbIE 3Hade-
HU, CJIEJIOBATE/IbHO, IOCJe/HEE HEPABEHCTBO PABHOCUJIBHO CJIEYIOIIe-

My \/@—\/a+5$—3>0.

Pemrernem mocsiegHero sIBAasiioTCs Bce T > a — 3.

Paccmorpum Terephb Tpu cirydas repecedenns 3toro pemrenns ¢ O13.
Ecim a =3, 1o pemenuem siBingiorcsa Bce x > 0.

Ecau a > 3, 1o us puc. 16 caemyer, 9TO pelieHneM sSIBJISIETCS WHTEP-
BaJl T = a — 3.

L
Y

3—a 0 a—3 T
H
Puc. 16:
Anajgornmuno, npu a < 3 HaiiaeMm pelleHue T > 3 g a.
3—a

Omeem: FEcm a<3: x> =
ecitu a=3: x>0,
ecqii a>3: x>=a—3.

3agaya 4.8. B zaBucuMocTu OT 3HAUYEHHUII mapaMeTrpa a peliuTe
HEepPaBEHCTBO va+T+/a—x>a.

Pewenue.

[Ipru a <0 mepaBeHCTBO pertennii He numeeT. Ecu a >0, ToO 061aCcThH
JIOMyCTUMBIX 3HAYEHUIl MMepeMeHHO# 3ajaercs HepaBeHCTBOM |z| < a.
Ecmu npu Takux x BO3BECTH 00€ HEOTPHIATE/IbHBbIE YaCTU HEPaBEeH-
CTBa B KBaJpPaT, TO IIOJIyYHM HEpaBeHCTBO  2+/a? — 22 > a® — 2a.

Paccmorpum Tpu ciydas.

Ecmm  a?—2a <0, Te. 0<a<2, TOIoCaeIHEE HEPABECHCTBO
CIIpaBe/JINBO IpK Beex  |z| < a.

Ecim  a®> —2a =0, Te. a=2, TO HEPABEHCTBO IPUMET BT
2y/4—2x2>0, orkyma |z|<2.

Ecin  a®>—2a >0, Te. a>2, TOBO3BOIS 00€ HEOTPHUIATEb-
HbI€ YaCTH HEPABEHCTBA B KBAJIPAT, ITOJIYIUM paBH??CI/IJIbHOG HEPaBEHCTBO
4(a® — 2%) > a* — 4a® + 46, orxyma 2% < W.

I[Ipu a >4 5T0 HepaBeHCTBO PEIeHnl He MMeeT.

Ecm 2<a<4, 710 |z|< %(a a(4d — a) ) Herpyano yoe-
JIUTHCsI, YTO Oy YeHHbIe 3HAYEHUS YI0BIETBOPAOT yeaoBuo x| < a.
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Omeem: Ecm a < 0wua>4: pemeduii Her,

ecin O0<a<?2 . —a<x<a,
eCcJn a=2 D 2 <z <2,
ecan 2<a<4 : _ava(gl—a)<w<a a(;l—a).

Samauya 4.9. B 3aBucuMocTu OT 3HAYEHUN IIapaMeTpa « PeIInTe
HEPaBEHCTBO r +4a > 5\/@.

Pewenue.

Ecin a < 0, 1O u3 Buga IpaBoil 4acTH HEPaABEHCTBA CJEIYyeT, YTO
x < 0. Ho Torma u jeBasi vacTb OyeT oTpuiiarejibHa, 9T0 HEBO3MOXKHO.

Ecmm a = 0, To paccMarpuBaeMOMy HEPABEHCTBY YIOBJIETBOPSIOT
Bce x > 0.

Ecim a >0, Torma x > 0. O06e yacTu HepaBeHCTBA HEOTPUIIATE b
HBI, IIO3TOMY BO3BEJI€HHE B KBaJIPaT BjI€UYeT PABHOCUIbHOE HEPABEHCTBO
(x +4a)? > 25axr  wm 2% — 17ax + 16a® > 0.  Paznoxum JeByio
gacTh Ha MHOXKUTEM:  (z—a)(x—16a) >0, orkyzmac ygerom a > 0,
x > 0 momydnwm, 9To penieHusiMu siBistiorcst e« € [0; a)U(16a; +00).

Omeem: FEcmu a <0 : pemenuii Her,
ectu a=0: x>0,
ecim a>0: x € [0;a)U (16a;+00).

3agaya 4.10. B 3aBucumocTn oT 3HaUEHU ITapaMeTpa a peIiuTe
HEPaBEHCTBO V2ar — 22> a— .

Pewenue.

Bamerum, uro npu a = 0 permenneM HepaBeHcTBa Oyiaer x = 0.

IIpu a # 0 paccmorpum rpadukn QyHKIHHT

Y, = V2ar — 22 = \/a? — (z — a)? u Yo=a — T.

PaccmarpuBas 3aga9y ¢ reoMeTpUYecKOil TOUKHW 3PEHUs, MOJTyIUM
Ha KOOPAMHATHON IJIOCKOCTH CEMENCTBO IIOJIyOKPY?KHOCTE#l ¥ pagny-
ca |a| c mearpom B Touke (a;0) © ceMeiicTBO MPSAMBIX Yy = G — T,
npoxoAanmx depe3 Touky (a;0) (puc. 17).

PerteHusiMmu 1CXOTHOTO HEPABEHCTBA OY/IyT ABJIATHCS aOCIIUCCHI TeX
TOYEK ITOJIYOKPYKHOCTE, KOTOPbIE JiexKaT BhIle mpsaMoii. Takum obpa-
30M, JIJIS PENIeHns 3a/a91 HeoOXOIMMO HAWTH TOYKY IepeceveHus I'pa-
dbukoB Yy, u Y,, T.e. peNUTh ypaBHeHWe  V2ar —x? = a — .

I[Ipu a>0 »3T10 :B:a(l—ﬁ>, anpun a <0 3HaYEHHE a::a(l—kﬁ).

2 2

N3 puc. 17 MmoKHO 3almcaTh
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a<0 a>0
Yyp=a—=x

Y

2a c\o c\za

Omeem: FEcmm a <0 : a(1—|—\/7§> <x <0,
ectu a=0: z=0,
ecin a >0 : a( —@)<x<2a.

Baﬂaql/l AJIAd CaMOCTOATEJIbBHOTI'O pellIeHuMsd

Bamaga 4.11. (CTAY) Ilpu kakux 3HAYCHUAX MapaMeTpa a ypaB-
HeHue vVrt+a=xz+1 nMeeT ejuHCTBeHHOE perrenue?! Haiiaure
9TO peIIeHue.

Omeem: FEcmu a = %; T = _%7

) _ 1 / 3
eccim a > 1 : :U——7—|— a— 7

Bamaua 4.12. (CT'AY) B zaBucumoctn oT 3HadeHuil nmapamerpa a

peluTe ypaBHEHHUE Vadr +a = 2x — 1.

Omeem: Ecan a < —3 : peleHnii HeT,

ecJim a=-3: =1,
2+ +/a+3

eciii —3<a<—2: x12=

2
x:2—|-\/ +3

a
2

)

ecJin a>—2:

B zaBucumocTn oT 3HaUeHUl mapaMeTpa a PeruTe YpaBHEHUS.

Bamaua 4.13. =+ \/a++/x =a.
Omeem: FEcmm a € (—o0;0)U (0;1) :  pemennit mer,
ectm a =0 o x =0,

:2a—1—\/4a—3

ecin  a € [1;+00) Lo 9
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Sagaya 4.14. +/x+a+ /T = a.

Omeem: Fcim a € (—o0;0) :  perennit Her,
ectt a =0 =0,
ecim a € (0;1) @ perienuii Her,

ecn a € [1;400) 1 x = %[(a—l)Q.

Sagaua 4.15. \f— va—x = 2.

Omeem: FEcau a < 2 : pemennii Her,
ecm a > 2 :1;:%+ a— 1.

Bamaua 4.16. Jz+1— /a—z=1.
Omeem: Ecmm a <0 : pelnreHunii Her,

ecim a >0 : $:a—1—|—2v 2a—|—1.

Sanaua 4.17. Yr+a+63— Jr+a—1=4.

Omeem: x,=—-63—a, xy=1—a 1pn JOOBIX a.

Sagaua 4.18. /2x+a+ /xr —a=2.
4

Omeem: FEcan a<g: T= 12 — 2a + 4@,
ecan %<a<§: x1,2:12—2a:|:4\/m,
ecn a = % L X = %,
ecan a > % . PpelIeHuil Hert.

Bamaua 4.19. 4E2 — 1,

8
+
Ne)

Omeem: FEcmm a < —5: pemennii Her,
ectm a>—5: z=(a+2)(a+8).

Samaua 4.20. a—z = Vz? —1.

Omeem: Ecan a < —1: perennii Her,
_ : _a’+1
ecju 1<a<0 @+ o= T
ecm  0<a<1 : pemeanii Her,
2
ecJim a>1 : x= a2—_c|;1'

Samaua 4.21. zx=a — \/a2 — vV x? + a?.
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Omeem: FEcmu a <0 : pemenuit Her,

ectn a >0 : :U:%l@.

Sagaga 4.22. %‘;—g 4 g‘tﬁ — 2.

Omeem: FEcmm a+b=0: pemennii Her,

ecm a+b#0: x:agb.

JInst Kaxk10T0 3HaUYeHns mapaMeTpa a PernuTe HepaBeHCTBA:

Samaua 4.23.  VbHx2 +a? > —3x.

Omeem: |z| > —m.

Bamaua 4.24. 2z + Va2 —z2 > 0.

Omeem: FEcim a=0: pemeHnii Her,

ecim a # 0 : —%<a}<|a|.

Sagaua 4.25. 2v/x+a>x+ 1.

Omeem: Ecim a < 0: pemennii Her,
ecm 0<a<l: 1-2a<z<1+2a,
ecim a>1: —a<z<l+4+2/a.
3agauga 4.26. V1 — 22 > 22 +a.
Omeem: Ecin a<—2: |z|<1,
9 4/F—02
ecm la] <2 —1<z< 2a—|—55 =

./ 2 "/ 2
ecmn 2<a <5 : —2a—y5—a <x<_2a+5 5—a7

5 ~X
ecan a>+5: pelleHnil HeT.
Bamaga 4.27. (CTAY) x4+ v10x > a—4++va+ 9z — 4.

Omeem: FEcmm a < 4 : x>4§a,

ectu a=4: x>0,
ecciu a>4: x>a-—4.

Bamaua 4.28. (CTAY) zx+v8x>=5—a++Vb+T7x—a.

Omeem: FEcm a<5b: x>=5—a,
ectm a=09: x>0,

ecsit a > 5 : $>a;5_
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5. IIOKASATEJIBHBIE 11 JIOTAPUOMUWYECKUNE
YPABHEHUA 1 HEPABEHCTBA

Bamauga 5.1. (CT'AY) B szaBucumocTn or 3HadeHuil mapamerpa a

pEIInTe HEPABEHCTBO a*t? —8. a1 — % > a+ 2.

Pewenue.

JomnycTuMbIMU 3HAUEHUSIMU ITapaMeTpa ABJsioTcs Bce a > 0.

[Ipeobpaszyem HEpABEHCTBO, UCIIOIb3YsI CBOﬁCT]32a II0Ka3aTe/IbHON pyH-
Kkiun:  a” (a2 — %) > a -+ % 12 ot (a—2)(aa+2a+4) > a2—|—3a—|—4.
Tak Kak a > 0 u KBaJpaTHbIl Tpexwien a’+2a+4 > 0 mpu Bcex 3Ha-
JeHUAX MTapaMeTpa a, TO IOCJIe COKPAIEeHUs 0oJIydaeM HepaBeHCTBO:
a® - (a—2)>1.

PaccmorpnMm fBa ciyvas:

)a>2; a®> ﬁ. IlokazarenbHas PYHKIHUS ¢ OCHOBAaHUEM @ > 2

MOHOTOHHO BO3DACTAET, MOITOMY mosiydaeM x > —log,(a — 2).
2) IlopcranoBkoit yoexmaemcst, 9To0 Ipu ¢ = 2 u a = 1 peIlennii Her.

Omeem: FEcan a < 2: pelieHuii HeT,
ecim a>2: x>—log,(a—2).
Bamaua 5.2. (CT'AY) B szaBucumocTn or 3HadeHuil mapamerpa a
pernTe HepaBeHCTBO a’ — 9t —8a - 3% > 0.
Pewenue.
[Tocite 3amensr 3% = t > 0 mnojydyaeM KBaJIpaTHOE HEPABEHCTBO
9t? + 8at — a® < 0, KOpHAMHU KOTOPOI'O SBJSIOTCA 4YuCIa t] = —a;

to = %. Paccmorpum ciyvan:

1) ectu a >0, 1o t1 <0 < {9 u pelleHneM KBaJIpaTHOI'O HEPABEHCTBA

ABJIdeTcd MHTepBaad —a < t < %. C yuerom t > 0 moJiygaem

HepaBeHCTBO: 3% < %, orkyma x < logsa — 2;
2) eciu a = 0, TO TOCJE MOJICTAHOBKY B MCXOHOE HEPABEHCTBO IMOJIY-
qaem 9Tl <0, 4TO HEBO3MONKHO;

3)ectn a <0, To to <0 < t] upeneHHeM KBAJIPATHOIO HEPABEHCTBA
SIBJISIETCSI THTEPBaJI % <t< —a. Cyugerom t=23% >0 nonydaem

HepaBeHCTBO: 37 < —a, orkyga = < logs(—a).

Omsem: Ecm a<0: x <logs(—a),
ectu a = (0 : pelenuit HeT,
ectm a>0: z>logza—2.

Bagaga 5.3. (CT'AY) B zaBucumocTtu OT 3HaUeHHit mapamerpa a
pelmTe HePpaBeHCTBO gr+l 3. 9741 > 42 4 3a.
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Pewenue.

Bremosass sameny ¢t = 2Tl nmosyuaem KBajpaTHOE HEPABEHCTBO
t2—3t—(a*+3a) > 0, KOpHAMHI KOTOPOTO ABJISIOTCA YUCIa 1] = —a;
to = a-+ 3. B oramume ot 3a7aun 5.2, B JaHHOM HEPABEHCTBE IIPHUJIETCS
paccMOTpeTh OOJIbIllee YHCIO caydaeB. V3o6pa3um mx rpadudeckn Ha
puc. 18, oTMeTUB TOYKU, COOTBETCTBYIOINE YpaBHeHUAM t1 = —a = 0;

t=a+3=0 u D= (2a+3)?=0.

Y

-3 3 0

2
Puc. 18:

1) IIpu a > 0 t; < 0 < ty, pemreHneM KBaJpaTHOTO HEPABEHCTBA
SIBJISIETCS COBOKYITHOCTD 27t < —q
[ 27Tl > q + 3.
Od4eBuTHO, YTO TIEPBOE HEPABEHCTBO COBOKYITHOCTU HE MMEET pellle-
HUI, a pellieHneM BTOPOro sIBJISIIOTCsT Bce & > logy(a + 3) — 1.

2) Ilpu —% < a < 0 KOpHH KBaJIpaTHOI'O HEPABEHCTBA yI0BJIETBOPIIOT

yecaouio 0 < t1 < tg U pelleHUEM MCXOTHOI'O HEPABEHCTBA SIBJISIETCS
COBOKYITHOCTD r < logy(—a) — 1,
x > logy(a+3) — 1.

3) llpu a = —% nojay4daeM, 4ro t1 = tp = %, pereHrneM UCXOIHOTO
HepaBeHCTBa ABJIAeTcs Bce « € R.

4) IIpu -3 < a < —% KOPHHU KBaJIpaTHOT'O HEpPaBEeHCTBa YJIOBJIETBO-

paioT ycjioButro 0 < o < 11 U pellleHUEM UCXOHOT'O HEPABEHCTBA
SIBJIACTCS. COBOKYITHOCTD x < logy(a+3) —1,
x > logy(—a) — 1.
5) llpu a < —3 mosygaeMm, ato to < 0 < t; u aHAJOTUYIHO cjydao 1
nosydaeM perrenne > logy(—a) — 1.
Omeem: a<—3: z€(logy(—a)—1;+00),
—3<a< —% . x € (—o0;logy(a+3)—1) U (logy(—a)—1; +00),

a=—

(V]

: rER,
~§<a<0 : we(~o0;logy(~a)~1) U (logy(a+3)—1; +oc),
a>0 : z€(logy(a+3)—1;400).

Bamaua 5.4. (CTAY) IIpu Kakux JOMyCTUMBIX 3HAYMEHUSIX TAPAMETPA
a uHepaseHcTBO  x (x + /4 —log, 6) >log1 36a  BbIOJHSETCS TIPH
6
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JIIOOBIX TefICTBUTEILHBIX 3HAYCHUAX &7
Pewenue.
JlonycTumble 3HAYEHUS TAPDAMETPA @ ONPEJIEIAIOTCA CUCTEMOM
4—log,6 >0
a>0; a#1, pemennem koTopoii sBisorcs see a € (0; 1)U[v/6; +00).
Mcxo/iHOE HEPABEHCTBO SIBJISIETCS KBAJIPATHBIM OTHOCHTELHO ITIepe-

MEHHOU X :
22+ /4 —log, 6z + (logga +2) > 0.
['paduk KBajpaTHOrO TpeXdjeHa, BETBU KOTOPOTO HAIPABJICHBI
BBEpPX, HEOTPHUTIATEJIeH NPU BbIIOJHEeHUN yciaoBuss [ < 0, d9ro 1mpu-

BOJIUT K HEPABEHCTBY D— <4 1 ) — 4(logga + 2) < 0.

logg a
6
SaMensas logg a = t, mocse mpeoOpa30BaHMil TOJIYINM PAITIOHATIHHOE
(2t 4+ 1)*
HEPABEHCTBO ~ ~———— = (,  pelIeHHeM KOTOPOro sIBJISIETCs UHTEP-
Baal t > 0 wu onHa Touka t = —%. Brimongs oOpaTHYIO 3aMeny,

moaydaeM a>1 um a= , uaro ¢ yaerom O/I3 maer

S

Omeem: a € [+ 6;+00) m a= 1
[V6; +00) 7
agada 5.5. [Ipu Kakux 3HaveHUsIX ITapaMeTpa a CyMMa KBaJpaToB
KopHeit ypasuenns  2log, (22 —z+2a—4a?)+logg 5(x* +ax—2a*) = 0
oosibire 17

Pewenue.
Ha ocnoBanum cBOMCTB J10oTapuMOB UCXO/THOE ypaBHEHNE PABHOCUIb-
HO YPaBHEHUIO logy (222 — o + 2a — 4a?) = logy(z? + ax — 2a?),

KOTOPOE, B CBOIO OY€PE/Ib, PABHOCUIHHO CHCTEME
2> —(a+1)z+2a(l —a) =0
(x + 2a)(x —a) > 0.
YpaBHEHNE 3allNCAHHOI CUCTEMBI UMeeT KOpHU Ty = 1l—a n x4 = 2a.
[TozcTaBiisis MOOYEPEHO MOMYUCHHBIE 3HAYECHUST T B HEPABEHCTBO
CHCTEMBI, IIOJIy9INM CHCTEMY (a+1)(2a—1) <0
{4&2 > 0,
13 KOTopoii HaxoauMm, aro  a € (—1;0) U (0; %)

YuureiBas Tenepnb, uTo x4+ 13 = 5a* —2a + 1, U3 HepaBeHCTBa

5a2 —2a+1>1 nomygaem sHawenna a € (—oo;0) U (%, —l—oo).

Omeem: a € (—1;0)U (%, %)

Basgadga 5.6. (CI'AY) I[Tpu kakux 3HAUEHUSIX TTApaMeTpa ¢ ypaBHEHUE
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2
(22 + a)v/220 — 407 = 21 - 2(2® + 2) Iga) - 1g (30952997 — 0
nMeeT 110 KpaiiHeil Mepe J1Ba KOPHsI, OJINH U3 KOTOPBIX HEOTPUIATEJIEH,
a apyroit He 6osbiie —17
Pewenue.
JlomycTuMble 3HAYEHUs ITapaMeTpa a OIPEJIEJISTIOTCS CUCTEMOI

22a — 4a® — 24 > 0 5

36a — 9a® > 0 pelieHrneM KOTOPOil ABJISAIOTCA BCe a € [ﬁ; 4).

> 0, . 36a — 9a?

Paccmorpum cHagasia ciay4dait, korma — lg (T) =0, OTKy-
na a; = %; Ay = % [Ipu »THx 3HAUYEHUAX HapamMeTpa a JIFboe

3HAYEHUE I YyJOBJIETBOPSIET UCXOJHOMY yPABHEHUIO, U, 3HAYUT, TIOC/IE]I-
Hee BCErja MMeeT KOPHH, O KOTOPBIX WJIET pedb B 3ajade.

[TycTh Tenepsb 1mepBasi CKoOKa UCXOAHOTO yPaBHEHUsST PaBHA HYJIIO, YTO
PABHOCUJILHO PABEHCTBY
f(x) = (—2lga)z? — 2(lga—v22a—4a?—24)-x + a-/22a—4a%—24 = 0.

N3 O3 a € [%, 4) CJIeJIyeT, YTO BETBU KBaIPATHOTO TpeXujieHa Ha-

IIPABJICHLI BHU3, II09TOMY TPEOOBAHUSA 3312491 OY/LyT BLITIOJHEHBI TOJILKO
P yC/IOBAN { f(0) =a-v22a—4a%2—-24>0
f(=1) = (a—2)-v22a —4a? — 24 > 0,
orkyma mosydaeMm ¢ yaerom OJI3  a € [2;4) U {%}
OObeuHSAS OJIyYeHHbIC Pe3YIbTATEL, 3AINIIeM

Omeem: a:%; a:%; a€c(2;4).

Bamaua 5.7. (CTAY) Ilpu kakux 3HaUeHUsIX TTapaMeTpa a ypaBHe-
HIUE 1+log 5(2lga—x)-log, V5 = 2log, /5 MMeeT PelIeHus !

Pewenue.

JomycTruMble 3HaYUEHUS x>0, xz#1

IepeMeHHOI OTIPeIeIIAI0TCS CUCTEMOMN r < 2lga.

IlepeiiieM B ypaBHeHHN K JjorapudMaM [0 OCHOBAHUIO /5 :

log 5o +1log £(21lga — ) = 2,

OTKYJIa ITOJIYYAM KBaJIPaTHOE YPABHCHUE 2?2 —2lga-z+5=0.

Eciu ero puckpumuaant D =41g?a—20>0 wm  |lgal > /5,
TO UCXOJTHOE YpaBHEHUE OyJIeT UMETh PeIlIeHUs.

C yuerom OI3 0<x<2lga mnonydaem, uro lga >0, wu, ciemopa-

TeJIbHO, YCIOBUSIM 33/Ia1 YIOBIETBOPSIOT Bee lga >v/b mm a > 10V5.
Omeem: a = 10V5.
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Bamada 5.8. (CT'AY) IIpu kakux 3HAUEHUAX TapaMeTpa ¢ HepaBeH-

ctBo 4/ &—3-logz(z—2?+21) > 0 wuMeer POBHO JBa IEJIBIX pElTeHNsl?

Pewenue.
Pemennsimu HepaBeHCTBA SIBJISIIOTCS BCE T, YAOBJIETBOPSIIOIINAE CH-

cTeMe % —3>0
{ r—a?+21> 1.
[TocnenreMy HEpABEHCTBY CHCTEMBI VIOBAETBOPsitoT — x € (—4;5).
Paccmorpum 2 cirygas:
1) a > 0, Torma m3 mepBOro HepaBeHCTBA MOayUInM T > 3a. llo ycroBuio
33/1a4M OCTaHETC TOJBKO 2 IeJIbIX pelleHud, ecan 2 < 3da < 3

WJIH % <a<1 (puc. 19).

JO Oo—=0O ® ® l >
—4 2 3a 3 4 5 x
Puc. 19:
2) a<0, torma x<3a uus puc. 20 creayer, 9TO yCJIOBUIO 3a7a4u OY-
YT yAOBJIETBOPATH TaKue 3HAUeHUS ITapaMeTrpa, 9rto —2<3a < —1
2 1
um - —3 <a< -3
L . -0 i} .
—4 -3 -2 3a -1 5

Puc. 20:

Omeem: a € (—%;—%] U [%;1).

Bagadga 5.9. (CTAY) [Ipu kakux 3HAUYEHUSIX TTapaMeTpa ¢ ypaBHe-
e logs v +4(1—a?)logys, 5—2 =0 wuMeer JiBa KOPHS, pACCTOSTHIE

MEXKJ1y KOTOPBIMU OOJIbIIIE % ?

Pewenue. 1
JlonycTuMBIME 3HATEHUAMHI IIEPEMEHHOM sIBIA0TCsI Bece T >0; T 95 -

Ha ocHoBanum cBOMCTB j10rapu@dMOB IIpeodpasyemM ypaBHEHUE K BUJLY
(logs z — 2)(logs x + 2) + 4(1 — a®) = 0, orkyrta logsx = £2a.
Taxum 0b6pa3oM, UCXOJHOE ypaBHEHUE UMeeT JBa KOPDHS BUJIa X = 52a
n zy=5"2%  O6a 3Tu KOPHS yJIOBJIETBOPAIOT iepBomy yeiaosuto OJ13

x > 0, a BTOpoOe ycjoBue I # % OyIeT BBINOJHSATHCS Ipu a # +1.
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Ilepeiimem Tenepb K pemrennio 3agaau. OdeBumHo, uro npu a = 0
yCJIOBIE 33291 He BBINOJIHsIeTCsI. PaccMoTpuM JiBa, cirydast:

1) a>0, Torma 5% >572% u ycloBHe 33Ja9l PABHOCHILHO Hepa-

520 — 520 > 2—54 Beimosasas 3aMeny  52¢ =t > 0;

5720 = %, oJIyIuM, 910 ¢ > wim  a > %

BCHCTBY

2) a < 0, Torma Haobopor, 5 2¢>5%? g HepaBEHCTBO UMEET BHI

5—2a_g2a 24 OTKYVIIa IIOCJIE AHAJOIMYHOM 3aMEHbI IMeeM a<—l.
5 9 le 2

Omeem: a € (—oo;—1) U (—1; —%) U (%, ) U (1;400).

Bagaga 5.10. (CTAY) Ilpu kakux 3HAUEHUSX TapaMeTrpa @ Hepa-
BEeHCTBO  log), 4 (22 —ax) <2  BBIMONHAETCA A4 Beex x € [2;3]7?

Pewenue.

Haiizem cragasia, Ipyu KaKUX 3HAYEHUSIX TTapaMeTpa ¢ OTPe3oK [2; 3]
BXOJIUT B 00JIACTD JIONYCTUMBIX 3HAUYCHUI IIEPEeMEHHO, KOTOpas OIpe/ie-
JISIETCSI CUCTEeMOIl 2 —ar >0

5 +al 1
x # —a.
Ecm a > 0, 1o orpesok [2;3] Bxomur B O/I3 mpu 0 < a < 2
(puc. 21).

L
—1-a —-a 1-a O

Q o0—
Y

Puc. 21:

[Ipn a <0 BO3MOXKHBI JiBa ciaydas (puc. 22):
B IIEPBOM IIOJIYIa€M YCJIOBHE { a<0

3< —1—a, Te. a < —4,
a BO BTOPOM { a<0

1—a<2, Te. —1 <a<O.

1 5 .

a 0 2 3—1—-a —a 1—a T

1 5 .

a 0 —1-a —a 1—a 2 3 T
Puc. 22:

Permum oTnesnsHO B KaxK 0 00J1aCTH.
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1) [0<ax<? Torga |x 4+ a| > 1, Jjorapudmudeckas pyHKIUsI
{ 2 < <3, BO3pacTaeT, UCXOJ/[HOe HEPaBEHCTBO PAaBHOCUJIBHO
crepyomemy x°—ar < (r+a)?, orkyna :132—%.

Ilepeceuem mosryaennstii orser ¢ O/13. U3 puc. 23 BumHO, 9TO TIpU

) i .
—a _% 0 a 2 3
Puc. 23:

Bcex a € [0;2) orpesok [2;3] siBisieTcsi perieHreM HepaBEHCTBA.
2) [ a< —4 B srom ciayuae onsath |x 4+ a| > 1 u aHamorumdHO
{ 2 <z <3. UOpeaplIylnemy IIOJYy4YUM PABHOCUIbHOE HEPABECHCTBO
2> —ar < (rx+a)?® wmwm 3ar > —ad’
B orymuame or ciaydast 1 31ech 3HAUEHUsI [TapaMeTpa a OTPUIATE b
HbI, [IO3TOMY PEIICHUSAMU SIBJIAIOTCA BCe T < —%. [Tokaxkem Ha
puc. 24 ycjioBusi, IPpU KOTOPBIX IIepecevenne HaiiIeHHOrO PelIeHusl ¢

OJI3 6ymer comepKaTh OTpe30K  [2; 3].

)\ 5 5 o .
a 0 2 3_% —1-a —a 1—a =x
Puc. 24:

N3 puc. 24 cnemyer, 9T0 TaKue YCJIOBUS ONPEIEASAIOTCS CUCTEMOM

—4>3
3~ e a<—9.
{3<—1—a, e a )
a

3) llpy —1<a<0 aHAJOIHIHO CAyUaro 2 MOJYIUM pEIleHne & é—g

[Tepecekasi ¢ O/13, MOKHO yOeIUTHCST, ITO OTPE30K [2; 3] He Oyer
SIBJIATHCS PEIIEHUEM IIPU TaKUX 3HAUYEeHUsAX napamerpa a (puc. 25).

} 8 .

a —1—a 0 _% —a l—a 2 3 T

Puc. 25:

Omeem: a € (—oo;—9] U [0;2).
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Bagada 5.11. (EI'D) Ilpu kakux 3HaUYEHUsIX MapamMerpa ¢ CyMMa
log, (%) n log (M) OOJIbIIIe eJIMHUIIBI TPU BCEX X7
1+ a\ 1+ 2
Pewenue.
Paccymorpum ;:yMMy JIOI‘apI/ICszOB:
5= log, (112 ) +loe, () = loma (24 2 ) Hloma (44 1050 ).
9Ta CyMMa, UMEET CMBICJI IIPH JIOObIX . 3aMeHuM ¢ =

1T 2 TOT/Ia

oueBuIHO, 9TO0 0 <t < 1.

CocTaBuUM HEPABEHCTBO log,(2+t)+log,(4+t) > 1 U HalieM
3HAYECHUS IapaMeTpa @, I[IPU KOTOPBIX HEPABEHCTBO BLIIOIHAETCS DU
Bcex t € (0;1].

1) Ecim a > 1, To jorapudmudeckast (DYHKINsT BO3PACTAET. SaluIieM

PABHOCUJILHOE HEPABEHCTBO

2+t)(4+t)>a wmm > +6t+8—a>0.

Ab6crucea Bepmunbl mapabossr  f(t) =t?4-6t+8—a pasma ty=—3,

BETBU HAIIPABJIEHbI BBEPX, CJejoBarenbho, Ha uaTtepsate (0;1] dyn-

kst f(t) monoToHHO Bo3pactaer. Hepasenctso f(t) > 0 BbIIOJ-

HSIeTCsI TOT/Ia U ToJIbKO Toria, Koraa f(0) > 0, orkyma 1 < a < 8.
2) IIpu 0 < a <1 wuCXomHOE HEPABEHCTBO PABHOCHIIBHO CJIEIYIOMIEMY:

fit)=t*+6t+8—a<0.

Ananornano nepsomy ciaydaro, dyuknus f(f) MOHOTOHHO BO3pac-

taer Ha (0;1], mOITOMY HEOOGXOMMMO W JOCTATOYHO BBITOJTHEHUSI

yeaopust f(1) <0, me. 14648—a<0, a>15. Ionyuennsrit

OTBET He nMeeT nepecevenunii ¢ ycaopuem 0 < a < 1.

Omeem: a € (1;8].

Bagadga 5.12. (EI'9) Ilpu kakux 3HaUEHUsIX MapaMerpa ¢ CyMMa
log,(2*—1) u log,(2*—7) paBHa eUHUIE POBHO IIPU OTHOM & 7

Pewenue.

JlonmycTuMbIME 3HAYEHUSIME TIapaMeTpa ABJsioTcst Bce a > 0, a # 1.

CocraBuM ypaBHEHHE log, (2% — 1) +log, (2% — 7) = 1.

Oboznauass t = 2% > (0, 3amnuireM cucTeMy, PABHOCUJIbHYIO JIAHHOMY
yPaBHEHUIO: (t—1)(t—-7)=a

{t>7 N 2 —-8t+7—a=0.

[lapa6ona  f(t) =t*—8t+7—a uMeeT BepHIUHY B TOUKe 1, = 4,
BETBU HAIIPABJIEHbl BBEPX, KOPHU PACIOJIOXKEHBI CUMMETPUYIHO OTHOCH-
TeJIbHO BEPIIUHBI, IIO3TOMY YCJIOBUIO ¢ > 7 MOXKET yI0BJIETBOPSITH TOJIb-
KO OOJIBINUI KOpeHb, KOTOPOMY U OyJIeT COOTBETCTBOBATH €IMHCTBEH-
HOe perenne ypasuenus. HeoOXoauMbIM 1 JIOCTATOYHBIM YCIOBHEM TOIO,
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9T0OBI 6OJIBINIIT KOPeHDb ObLI GoJibIie 7 siBjsieTcs HepasenctBo f(7) < 0

nJIin

49 -56+7—a <0, orkyma a > 0.

Omeem: a € (0;1) U (1;+00).

38.,[[&‘11/1 AJIZd CaMOCTOATEJIbBHOI'O pellleHud

B 3aBucnmMocTn oT 3navdennit mapamMeTpa a PeNnTe YpaBHEHUS UJIN

HepaBEHCTBA.

Samaua 5.13. (CTAY)

Omeem.:
ecn
ecan

Samada 5.14. (CTAY)

a
a

Ecm O0<a<1:

a®t2 + 6a*t! + 12a% + 8a*~ 1 — % > a+ 4.

r < —log,(a+ 2),
r € R,
x> —log,(a+ 2).

4% — (2a+1)2* +a%? +a = 0.

=1:
> 1

Omeem: FEcan a < —1: pemennii Her,

ecim —1<a<0 xr = logy(a + 1),

ecsIn a>0 xr;=1logy(a +1); x5=log,a.
Bamaua 5.15. 9l8(z—a)—lg2 _ glga—1)
Omeem: Ecan a <0 : pemennii Her,

ectn 0<a<l: xy,=a+2+2Va,

ecJu a>1: r=a+2+2/a.

Bagaua 5.16. (CTAY)
Omeem:

Bagaua 5.17. (CTAY)
Omeem:

Sasa4ga 5.18. (CTAY)

Ecm a <0:
eccim a > 0 :

Ecmm a <0 :
ectm a=0:
ectm a >0 :

a? - 4%+ _5q.4% +1>0.

r € R,

x € (—oo;—logya— 1)U (—logy, a; +00).
a? — 2471 — g . 271 >

z € (—oo;logy(—a) — 1),

peIeHnii HeT,

x € (—oo;logy a — 2).

251 _ 4. 57+l < 42 4 4q.

Omeem: Ecan a<—4: x€ (—oo;log5(—%)),
4
ecin —4<a<-2: z¢€ (log5a_g ;log5(—% ),
ecJin a = —2 : pelleHuil HeT,
ecim —2<a <0 x € (log5(—%);log5a—g4),
ecTH a>0 x € (—oo;log5a—|5'4).
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Bagaua 5.19. (CTAY) 921 321 > 42 4 ¢,
Omeem: FEcin a<—1:z¢€ [logg(—%); +00),

1 1
ecmn —l<a<—35:z€ (—o0;logs %]U[log:g(—%);—l—oo),
ecan | a:—%:xER, |
ecmn —5<a<0 : xe(—oo;log?)(—%)}u[log:; %;—l—oo),
ecsu a=0 :x€[10g3a"§1;—|—oo).
Sanaua 5.20. 21987 > ¢,
Omeem: FEcm 0<a<1l: xé€ (a; %),
ec/iu a>1: ze (0 %) U (a; +00).
Bamaua 5.21. (CTAY) log,(z —2) +log, x < 1.
Omeem: FEcm 0<a<1l: zé€ (1414 a;+00),
ecJIn a>1: ze€((2;1++v1+a).
3ajaua 5.22. (CTAY)  log, 2 + 2log,(z +2) = 1.
Omeem: Ecan a <0 : pemennii Her,
ecin 0<a<l : x,=—1F\/1-V/a; z3=—1+/1+/qa,
ecu a=1: pemennii Her,

ecJin a>1: z=-1++/1+4+/a.

Bamaua 5.23.  log,. ,(z? — 2z +a) > 2.

Omeem: FEcan a < —8: pelleHnii HeT,
ecm —8<a< —3: xE[ag4;1—M),
ecin —3 <a< —2: xe[a54;—1],
ecJin a = —2 : pelleHnii Her,

ecu a>—2: ZCE(—l;aEZL}.

Bamaua 5.24. \/1 +log, Va3 -log, x+1=0.

Omeem: FEcm a<0; a=1 . pelleHuii HET,
ectu 0<a<l; a>1: :1::%.
a

Samaua 5.25. IIpu Kakux 3HaUYEHUsIX ITapaMeTpa G HMeeT pPellleHUe
cucreMa 32ty 4 373y — 3
3V 4+ 3—3:17—3;9 — 3a—2:c

Omesem: a > —1.
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3agada 5.26. llpy Kakux 3HaUYeHWAX ITapamMeTpa a JJjisd JIF00O-
ro 1z <0 BbIIOJHAETCA HepaBeHCTBO — logy (22 +ax +1) > —17

Omeem: a < /2.

Bamadga 5.27. (CTAY) Ilpu Kakux JOMYCTUMBIX 3HAYEHUSIX [TapaMeT-

pa a HepaseHCTBO  z-(9z+./24 —log,2) > logy52a  BbIONTHSIETCS
upu J0bIX X7

Omeem: a = L; a> .
W V2

Bamadga 5.28. (CT'AY) IIpu Kakux JOMYCTUMBIX 3HAYEHUSIX [TapaMeT-

pa a HepaBeHCTBO 2 —x-+/4 + log, 7 < log~ % He BBITOJTHAETCS
HU IIPpU KaKuX 7

Omeem: a = \/7; 0<a< L.
V7
Bamaua 5.29. (CT'AY) [Ipu Kakux J0MyCTUMBIX 3HAYEHUSAX ITapaMer-
pa a ypasuenue logsx - (logs(2lga —z)-log,5+ 1) =2  mmeer
perenue?
Omeem: a > 10°.

Bagaga 5.30. (CT'AY) Ilpu kakux 3HAYEHUSX apaMerpa ¢ Hepa-

BEHCTBO 4 /% —1-log,(2x—22+25) > 0 wMeer 1Ba MEILIX PeIIeHT?

Omeem: a € (—%;—21[] U [%;1).

Bagaga 5.31. (CTAY) Ilpu kakux 3HAYCHUAX MapaMeTpa ¢ ypab-
2
merne  ((3z—a)V10a — a® — 21+ (z? —2z)lg(2a—1))-Ig —28a4—5 4a” _

“MeeT o KpalHeil Mepe JiBa KOPHH, OJUH U3 KOTOPBIX HEIOJIOXKUTEJICH,
a Jpyroil He MeHbIIIe JIBYX.

Omeem: a = 3; :%; 6<a<T.

Bamaga 5.32. (CT'AY) Ilpu kakux 3HAYCHUAX MapaMeTpa a ypab-

nenne  logs 2+ (a®—4)-logs, %—3 = (0 wumMeeT JBa KOPH, PACCTOSHHE
MeYKIy KOTOPBIMU OoJibirre 87

Omeem: a € (—oo;—2)U(—2;—1)U(1;2) U (2;+00).

Bagadga 5.33. (CTAY) Ilpu kakux 3HAYEHUAX MapaMeTpa ¢ ypaB-
HEHUe log, z +8log, 32 —3=0
nMeeT JIBa KOPHS, PACCTOSTHUE MEXKLy KOTOPBIMU MEHbIIIe %?

Omeem: a € (%, 1) U (1;2).
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Basmada 5.34. (CT'AY) Haiiqure, npu KaKux 3HAUEHUSIX TapaMeTpa a
HepaBeHcTBo  log, ,(z°—3ax) <2 BbmoHAETCH M BCex - € [3;4].

Omeem: a € (—o0;—20]U[0;1].

Basa4ga 5.35. (CT'AY) Haiiure, mpu Kakux 3HAYEHUSX TapaMeTpa a
HEPaBEHCTBO log|w_a|(:c2+2ax) > 2  BBIIOJHAETCS JJIsd BcexX © € [2;4].

Omeem: a € [0;1]U(5;8].

Bamayga 5.36. (EI'9) [Ipu kakux 3HAUEHUSIX TapaMeTpa @ HePaBeH-

e g 100) g 20 g, I )

MeeT eJIMHCTBEHHOE IIeJI0e peleHune’

Omeem: 0 < a < log, 3.

Bagaga 5.37. (EI'D) Ilpu kakux 3HaUeHUSX MapamMeTrpa ¢ CyMMa
3+ 2\/x ) (4 + 3y
log, <—1 Tz n log, T+

KaKNX 3HAYEHUSIX X7
Omeem: a€ (0;1)U(1;6]U(12;400).

) HEe paBHAa €JAWHUIEC HU [PU

Bamaua 5.38. (EI'9) [Ipn kakux 3HadYeHUsIX MapamMerpa a CyMMa

log, (V1—22+1) u log,(V1—a2+7) Oyzuer MeHbIIe eJUHUNBI
‘?

IPU BCEX JOIMYCTUMBIX 3HAYCHUSAX I !
Omeem: a € (0;1)U(16;400).
Bamaua 5.39. (EI'D) [Ipu kaknx 3HaUEHUSIX TapaMeTpa G 3HAYCHIE

logs(1—|z|)—|a—1
(1— ) es(=lel o1l 66 e snaverms BBIDAKEHsI

BbIPaYKEHUS
a2 2_
0,24-0"—logas (142 =2lz])  py peex momycruMbIx 3HAUCHUAX 27
Omeem: a € (—2;2).
Bamaua 5.40. (EI'D) [Ipn kakux 3HaYeHUsIX TapaMeTrpa ¢ 3Hade-
HIUE BbI 1—g?)logs(1—2*)—a* g
paxkenust (1 —x°) OJIbIIIE 3HAYCHUS BbIPAYKEHUS
_ _ A/ 1 —2
0,251~ lal-log; Vi-z P BCEX JOIMYCTUMBIX 3HAYEHUSAX &7

Omeem: a € (—1;1).
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6. TPUTOHOMETPNYECKUE
YPABHEHUA 1 HEPABEHCTBA

Basmada 6.1. (EI'D) [lpu kakux 3HaUeHUsX MapaMerpa « 3HadeHUe
BbIpazkeHust 1+cosx-(bcosxr+a sinx)  6Gymer paBHO HYJIIO XOTsI ObI
IIpU OJIHOM 3HAYEHUU X7

Pewenue.

Ypasuenne 1+cosx-(bcosx+asinz) =0 mnocie mpeobpaszoBa-
HUI TPUBOJMUTCS K OTHOPOIHOMY sin?x + a sinz cosz + 6cos? z = 0,
KOTOpOE IHOCJIe JIeJICHUS Ha COS> & 1 3aMeHbI | = tgx IpeBpallaeTcs B
kBajgpaTHoe: t2+at+6=0. Takkak t=tgx MOXKeT IPUHIMATH
JIIOOBbIEe 3HAYEHUs, 3TO ypaBHeHUEe OyJAeT UMETh PEIIeHUsl IMPU YCJIOBUM
D>0 wm D=a*>-24>0.

Omeem: a € (—o0; —2v/6] U [2V6; +00).

Bagaga 6.2. (EI'D) Ilpu kakux 3HaveHusX mapamerpa @ CyMMa
log,(cos?z+1) u log,(cos?x+5) OGyaeT paBHA eIUHHIE XOT ObI
IIPU OJIHOM 3HAYEHUU I 7

Pewenue.

JlomycTuMbIME 3HAYEHUSIMI TIapaMeTpa siBjsitorcst Bce a > 0, a # 1.

13 ypaBhenus log,(cos? z + 1) +log,(cos? x +5) = 1 TIOJTY -
qum, uto  (cos? z + 1)(cos? x + 5) = a.

Ob6oszunaunm  cos“x =t, 0<t <1, Torma ypaBHEHHE IIPUMET BI/I

fit)=t>+6t+(5—a)=0.

YcoBud 3a1a91 Oy 1y T BBITIOTHEHBI, €CJIN TTOC/Ie/IHeE ypaBHEHE OyIeT
MMeTh XOTsI 6bI O/IMH KOpeHb n3 orpe3ka [0; 1] (B orimame ot 3aa4u 6.1,
/1€ KOPEHb MOT OBITh JIFOOBIM YHCJIOM). B JaHHOM CiTydae UCC/ieI0BaHUe
TOJIbKO JINCKPUMHUHAHTa HEJI0CTATOYHO. BeTBu mapaboJibl HallpaBJIeHbI
BBEPX, BEPINMHA HAXOJUTCS B TOUKe ¢, = —3, CJIeJlOBaTeIbHO, HA OT-
peske [0;1] dyukmus f(t) monoToHHO BO3pacraer. jist TOoro, 9To0BI
Ha [0;1] cymecrBoBaa KOpeHb, B CUJIY HEIPEPBIBHOCTH HEOOXOINMO
U JOCTATOYHO, 9TOOBI Ha KOHIAX oTpe3ka f(t) wuMesa pasHble 3HAKH
fO-f(H)KO0 wmwm (b—a)(l+6+5—a)<0. Pemas nocieatuee
HEPABEHCTBO, TOJIyIaeM

Omeem: a € [5;12].

Basa4ga 6.3. (CTAY) [Ipu kakux 3HaUEHUSX MapaMerpa « CHCTEMA

8cosx-cosy-cos(x+y)+1=0
T—y=a« UMeeT peleHus !

Haiigure 3Tn perrennst B 3aBUCUMOCTH OT 3HAYEHUI ImapaMeTrpa .
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Pewenue.
IIpeobpasyem BhIparKeHue  COS X - COS Y = % [cos(a: + )+ cos(x — y)]
U IIOJCTABUM B IIEPBOE YpaBHEHUE C YUETOM &L — Y = (:
4cos®(x +y) +4cosa-cos(z +y)+1=0.
Ob6ozuauast  cos(z +y) =t, BLIYUCAUM JUCKPUMUHAHT
D = 16((:082 a—1). D >0 BO3MOXKHO TOJIBKO B JIBYX CJIyYasiX:
1) cosa =1, a=x—y=2mn, nc Z.
Torma cos(z+y) = —%, Tty = :|:277T + 27k, k € Z.
[Tostyawmm perrienue T = j:% + m(k+n)
Yy = i%—kw(k—n);
2) cosa=—-1, a=x—y=mn+2mn, nc Z.

Torma cos(z+y) = %, T4y = i% +2nk, ke Z
1 penieHne CUCTeMbl UMeEeT BUJL r = :l:% + % + 7w(k+n)
yz:l:%—%—i—w(k—n).

Omeem: Ecmm a=2mn: [z = :I:% + 7w(k+n)
y=+5 +m(k—n);

ecin o = 27N : x:i%+%+7r(k—|—n)
y:ﬂ:%—%—l—ﬁ(k—n), n,k € Z.

Bamaua 6.4. (CT'AY) Ilpn kakux 3HAUEHHUSIX MApaMeTpa a Hepa-

BEHCTBO sinx —vV3cosx —a—4
10g_2a_13 \/_ 5 >0
5 (X]
BBIIIOJIHAETCA JIJId JIOOLIX 3HaYeHuil x 7
Pewenue.

PaccmorpuMm mBa ciydas.

1) Ecoin _QGT_ >1 wm a<-9, 1o orapudmMmudeckast QpyH-
KIS BO3PACTACT U HEPABEHCTBO PABHOCUILHO CJIELYIONIEMY:
sinz —v3cosx —a — 4

5 > 1.
V3

IIpeobpazyem: % sinx — “5= cos T > GT—H) I sin(a:—%) > GT_H).

Tak kak 0b6aCTb 3HAYEHUI CUHYCa ecTh 0Tpe3oK |[—1; 1], mocremnee
HEPABEHCTBO OYIET BBIIOJHATLCS IPHU JIIOOLIX X, €CJIU BhIPAsKEHUE

a —5 J oyzmer menbiie —1, orkyga a < —11.

2) Ecm  0< % <l mm -9<a< —%, TO C y9eTOM yObI-
BaHUsI JIOTapUMMUIECKON (PpYHKITUN MTOJIy4aeM HEePaBEHCTBO:
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sinx — \/gcosx—a—él

0< 5 <1
WJIN TI0CJIe TPe0OPa30BaHMI ¢ —5 4 < Siﬂ(:ﬁ—%) <4 _5 9.

Paccy:kmas aHaJOrmIHO IEPBOMY CJIydalo, IPUXOINM K CUCTEMe Hepa-
BEHCTB a —2F 4 <1

a —5 2N 1, orkyma a € (—7;—6), 9rO B MepeceveHUN

C yCJIOBUEM BTOPOI'O cjaydas JIaeT UHTEPBAJ  a € (—7; —%)
OObenHsSsT OTBETHI JIBYX CJIyYaeB, IOJIydaeM

Omeem: a € (—oo0; —11) U (— ;—173).

Bama4ga 6.5. (CI'AY) Haiitu Bce 3HaYeHUst mapaMerpa @, IIpUA KO-
TOPBIX ypaBHeHne log;_, (2 — cos X + sin %) =2 uMeeT pelIeHune.

Pewenue.

ObJracThb AOIYyCTUMBIX 3HAYEHUI ITapaMeTpa OIpeIe/IsseTcsd CUCTeMOM

1—a>0
1—a#1, orkyna a € (—oo;0) U (0;1).
[To croiicrBam JorapudmMudecKoil GyHKIUE EPENUIEM ypaBHEHNE B

BUJIE 2—COS£I3—|—SiH% = (1 —a)%
Bamensisi  cosx = 1 — 2sin? % u noyiarag  t = sin %, [IOJTY 9aeM
KBaJIpaTHOE ypaBHEHUE: 2t2 +t+2a —a® = 0.

Dt0 ypaBHenue umeet perrennst, eciim D = 8a®—16a+1 > 0, orkyza

¢ yauerom O3 momyuaem a € (—oo; 0) U (0; 1-— —V414 ]
Haiinem Terepnb, mpu KaKUX 3HAYEHUSIX IIapaMeTpa ¢ XOTs Obl OIUH
13 KOpHE# 9TOT0 ypaBHeHust OyeT npunaiexkars otpesky |[—1;1]. Taxk

KaK BeTBH mapabosel  f(t) = 2t +t + 2a — a®  HamIpaBeHbI BBEpX,
BEPIINHA HAXOJIUTCA B TOYKE (g = —211, TO KOPHU PACIIOJIATAIOTCS CHM-
1

METPHUYIHO OTHOCHUTEC/IbHO TOYKHM t= 1 HOSTOMy, €CJI1 MEHbIINN KO-

peHb JIeXKUT B poMexkyTKe [—1;1], To Gosbimmit — Tem 6ostee. Takum
00pa30M, JIOCTATOYHO BBLISICHATL, IIPU KAKUX 3HAYCHUAX IIapaMeTpa

OOIBINIT KOPpEeHDb ITapadO0JIbl OKAYKETC B IIPOMEXKYTKE [—21[; 1 } . 910 Oy-

JIeT B TOM U TOJIBKO B TOM ciydae, ecim  f(1) > 0.  Borawmcasas  f(1),
TToJIy9aeM HEePaBeHCTBO 34 2a —a? > 0,  KOTOpoe CIpPaBeIINBO PN
a € [—1;3]. Tlepecekast 3TOT TPOMEKYTOK C TIPEIBLIYIINAM, ITOJIYIaeM

Omeem: a € [—1;0)U (0;1 — @}

3amauya 6.6. B 3aBucuMocTu OT 3HAYEHUN IIapaMeTrpa « PeIInTe
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spmene - dnz=f 4o - dar=4
Pewenue.
[losarast ¢t = sinx, upuBeaeM ypaBHEHNE K BHIY
at* — 5at + 6a — 1 = 0.
Ecim a =0, To pemnrenuii Her.
[lpu a # 0 wu npu ycnoBun a € (—oo;—4] U (0;+00)  mosy-

_ Ba++va?+ 4a
o .

yaeM KOPDHU ypaBHeHUd  t12 = 5

Tak kak BeprmHa

napabonnr  f(t) = at? — bat +6a — 1  HaxomuTcs B TOUKe t, = %,

yeaosue |t| < 1 71 MeHbIEro m3 KOpHei Oy/eT BBITOJTHATHCS, eC-

7 Ha KOHIax orpeska [—1;1] dyHknus 6yaer numers pasHble 3HAKMU:
f(=1)-f(1) <0 wmmm (2a—1)(12a—1) < 0. Pemenuem mocjieHero

HepaBEHCTBa ABJIAETCSI UHTEPBAJL 4 € [1—12, %] .

/a2
Omeem: Ecmm a € [1—12,%] : = (—1)"arcsin 5a 23 +4a—|—7m, nez,

[IpU JIPYTUX G PelIeHnii Het.

Sagada 6.7. [Ipu Kakux 3HAYEHHUSIX ITapaMeTpa a QYHKIUA

f(x) = 8ax —asin 6x —Tx —sin 5z SIBJISIETCSl BO3pAacTaroleil Ha Beeil
YICI0BOI OCH U HE MMEET KPUTUIECKUX TOYEK !
Pewenue.

Oyukrusa  f(x) muddepeniupyemMa mpu JOO0M 3HAYECHUN ¢ U
f'(x) =8a — 6acosb6x — 7 — 5cos H.

3aj1a9y MOXKHO TTepedOopMyInPOBATh TaK: IPU KAKUX @ HEPABEHCTBO
6a cosb6x + Hcosbxr < 8a — 7 CIIPaBEJINBO JJIsA J000ro 7

Tak Kak mocJjejiHee HePaBEHCTBO JIOJI?KHO BBIIIOJHSITHCA I JTI000r0
3HavYeHusd T, OHO JIOJIZKHO OBITh crpaBeqymmBo n aasd  x = (0, o1-
Kyra 6a+95 < 8 —7 wum a > 6. YunTbiBasg Tenepb, 4TO
6a cos 6z + 5cosbx < 6lal +5 < 8a — 7, IPUXOIUM K BBIBOJLY, UTO
npu a > 6 HEpaBEeHCTBO CIIPABEJIUBO JJIA JTIOOOTO .

Omeem: a > 6.

3a,uatm AJIgdd CaMOCTOATEJIbHOI'O pellleHnumud

Bagaga 6.8. (CT'AY) B zaBucumocTu OT 3HaUeHUit mapamerpa a
pelmTe ypaBHCHHE cos*z — (a+2)cos?xz —a — 3 = 0.
Omeem: Fcmm a € [—3;—-2]: x =arccosva+ 3+ 7k, k € Z,

ectn a ¢ [—3;—2]: perenuii Her.

Bajgaga 6.9. (CT'AY) B zaBucumocTtu OT 3HaUeHHit mapamerpa a
permTe ypaBHEHUE sin* z 4 cos* x + sin 2z + a = 0.
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|: z= %(—1)"3 arcsin(1—+/2a—3) + 7k,
ke Z,

Omeem: FEcim a € [—

DO DO

1
2
ecin a & [— ,%] . pelleHuii HeT.
Bamaga 6.10. (CT'AY) Ilpu xkakux 3HAYCHUAX IMapaMeTpa d ypaB-
HEeHUe
(a®+8a+16)(2—2 cos z— sin? x)+(324+2a*+16a)(cos x—1)+3a+10=0
HE UMeeT pelreHuii?

10.

Omeem: a < -3 —3<a<—2.
Bagaua 6.11. (CT'AY) [lpu kakux 3HaUYEHUSX TAapaMeTpa a ypas-
HEHUe log,_» (% + cosx — sin %) =3 nMeeT pereHune’?
. 5. o V26
Omeem. a€[§,3)U(3,2—|—T].
Bagaga 6.12. (CTAY) Ilpu kakux 3HAYEHUAX MapaMeTpa ¢ ypab-
HEeHUe log, 4 (% + cosz — 2sin %) =3 nMeeT pereHue’?

L0y u (0 37 1],

Omeem: a € [—? 5

Samaua 6.13. (EI'D) [Ipu kaknx 3HAUEHUSIX TapaMeTpa ¢ 3HAYEHIEe
BbIpakeHUst  2+cosz-(3cosxr+a sinx)  He paBHO HYJIIO HU IPU KAKUX
3HAYECHUSIX X7

Omeem: a € (—2@;2@).

Samaua 6.14. (EI'D) [Ipn kaknx 3HaYEHUSIX TapaMeTpa ¢ 3HAYEHIE
BbIpaskeHus 3 +sinx - (2sinx +a cosx)  Oyuer paBHo —1 XoTst ObI
IIPU OJHOM 3HAYCHUU X7

Omeem: a € (—oo; —4\/6) U (4\/5; +oo).

Bamada 6.15. (EI'9) [lpn kakux 3HadeHUsIX mapamerpa a CyMMa
log,(sinx +2) u log,(sinx 4+ 3) Oymer paBHa equHUIE XOTsA ObI
IIPU OJHOM 3HAYEHUU X7

Omeem: a € [2;12].
Bamauda 6.16. (CT'AY) Ilpu kaknux 3HaUCHUSAX TapaMeTpa « CHCTe-

Ma 4dsinz-siny-cos(x +y) — 0,56 =0
T—Y = UMeeT PeIleHns !

Haiigure 3Tn perrennst B 3aBUCUMOCTH OT 3HAUYEHUIl ImapaMeTrpa .
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Omeem: Ecmm a=2mn: [ x=+% + 7(k+n)
y=+¢ +m(k—n);

ecn o = w+27n: :L'::I:%+%+7r(k+n)
y:ﬂ:%—%—l—ﬂ'(k’—n), n,k € Z.

Bamadga 6.17. (CTAY) [Ipu kakux 3HAYEHUSIX TTApAMeTpa ( CHUCTe-
Ma 2sinx - cosy-sin(z —y) + 0,25 =0
TH+Y=a UMeeT pPeIleHus !
Haiigure 3T! perrennss B 3aBUCUMOCTH OT 3HAYEHUI ImapaMeTpa .

Omeem: Ecm o= &+2mn : { = (1)1 + T+ T (2n+k)
y= (D5 + T +52n—k);
ecrim a=—5+427mn: { T = (—l)klﬂ—z — 7+ 5(2n+k)
Y= (1P~ T 5 B (2nh),
n,k €z
Bamaga 6.18. (CT'AY) Ilpu kakux 3HAUEHUSX TMapaMeTrpa ¢ Hepa-
BEHCTBO 10g% 2v/2 (sin @ —1(:503 ) —a+7 <0

BBIIIOJIHSAETCA JIJId JIOOBIX 3HAYeHu X7
Omeem: a € (—17;—-12) U (%;3).

Bajgaga 6.19. (CTAY) Ilpu kakux 3HAUEHUSX apaMeTrpa G Hepa-

BEHCTBO - o,
l0g 324 3Slnac—i—3\/§§é)sx 2a — 12 <0
32

BBITIOJTHSIETCST JIJTsT JIIOOBIX 3HAYEHUH T 7
Omeem: a € (—oo; —23) U (—10; —9).

Samauya 6.20. B zaBucuMocTu OT 3HaUEHUIl IapaMeTrpa a PEIInTe

HEPaBEHCTBO cosx < 2 — a’.

Omesem: |a|<1 : = € R,
1<|a|<V3: z€[arccos(2—a?)+2mk; m— arccos(2—a?)+27k]
la|>+/3: pemennii mer. keZ

3agada 6.21. [Ipu Kakux 3HaUYeHUSIX ITapaMeTpa a YpPaBHEHHE

2 tgx
(a+1)tg°r — 2 55z

+a=0 HEe MMeeT perreHni’?

Omeem: a < —3; a=>1.
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