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Y4ebHO-MeTOIMIECKNIT KOMILIEKC MpeIHa3HAueH JIJId IPOBEICHUS 3aH-
tuit no pucnuiinae YBO «Pemenne 3amad ¢ napamerpamuny. Ero conep:xa-
HUE COOTBETCTBYET yueOHOi nporpaMme, yreepzkacHHoi 30.09.2016 r., peru-
crparonnbiit - NeYJI-25-002-16/y4. i CTYAEHTOB CHEIHAJIbHOCTH
1-02 05 01 Maremaruka n uHGOpPMaTHKA.
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BBE/JIEHUE

Y1aeOHO-MeTOInIeCKNT KOMILJIEKC COCTaBJIEH B COOTBETCTBUN ¢ padoueit
IporpaMMoii JucuuiImHbl KomnonenTa ¥ BO «Pemenne 3aad ¢ mapamer-
pamuy, yreepKaerHoit 30.09.2016 r., perucrparmontbiit NoY/1-25-002-16 /y.
JId cTyneHToB crenuagbHocT 1-02 05 01 Maremaruka n nHpOpMaTuKA.

CorytacHo yuebHOMY ILJIAHY JJIS CTYJAEHTOB OUYHOI (DOPMBI IOy YeH A
obOpa3oBaHus Ha U3YUEHUE JIUCIUIIINHBI OTBOIUTCS 28 ayJINTOPHBIX 9acoB, B
TOM unciie 16 JeKIMOHHbIX, 12 IPpaKTUIeCKNX; IIPEJLyCMOTPEH 3aUerT.

JIaHHBITT KOMILJIEKC SIBJISIETCSI JIEKTPOHHBIM YUeOHBIM H3JIaHIEM, B
KOTOPOM pa3paboTaHbl U CUCTEMATU3UPOBAHBI MaTepHUaJsbl 110 MeTolaM pe-
IIeHNs 3a/1a9 ¢ IapaMeTpaMu B 00beMe, HeOOXOIMMOM It (bOpMUPOBAHUS
y CTYJIEHTOB Y4eOHBIX HCCJIE/IOBATEILCKUX YMEHUI.

DVMK comepxut yuebHyto mporpammy (cofeprKaHie yaeOHOrO MaTe-
puajia 1 TeMaTHIecKoe IIAHIPOBAHNE ), pa3pabOTKHU JIEKITHOHHBIX 1 TPAKTH-
YeCKMX 3aHSTUI, BOIPOCH U IIPUMEPHbBIE 3a/[aHus JIJIsd 3a9eTa, MPUI0zKEeHHe,
KOTOPOE COJIEPKUT KPaTKue TeopeTudecKre CBeJIeHNs U HeoOXoauMble (hop-
MyJibl. PazpaboTka KazKJI0oro NpakTHIeCKOIro 3aHATUS COACPXKUT CChLIKI Ha
TeopeTHIecKuil MaTepras U Ha METOJ/bI PEIIeHNs 3a/1ad9, PACCMOTPEHHbIE B
COOTBETCTBYIOIIEM JIEKIIMOHHOM 3aHATHH. Kpome TOro, Ko BceM 3ajiaHusiM
KasKJIOro IMPaKTUIECKOI0 3aHSTHS JaHbl OTBETHI U yKa3aHUsl, a K HauboJee
CJIOYKHBIM IIPUMEpPaM IPEJJIOKEHbI KPATKIe PeIIeHrsd. JTO IO3BOJUT CTY-
JleHTaM B cJIydae 3aTPY/IHeHNs MPU pelieHnn 3ajad 00paTUThCd K COOTBET-
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CTBYIOIIEH TCOPUU U TPUMEPAM.

[Tockonbky nucnuiinHa kommnonenTa ¥ BO «Perrenne 3aga4 ¢ mapa-
MeTpaMU» HeceT 3HAUUTE/ILHYIO HArPY3KY 110 0000IIEHNIO 1 CHCTEMATU3aINN
SHAHUI CTYJIEHTOB 110 JIeMEHTapHOIl MaTeMaTnke (ajaredpandecKuii KOMIIO-
HEHT), a TaK:Ke M0 (POPMUPOBAHKIO Y CTYJEHTOB AHATUTUIECKIX, KOHCTPYK-
TUBHBIX U UCCJIEJIOBATEIBCKIX YMEHUIT, TO PN pa3padoTKe KOMILIEKCa 00JIb-
I110€ BHUMAHHE YJIEJIEHO Pa3INIHbIM METOJaM PelleHus 3ada4: IIpeacTaBIe-
HbI 33191 Pa3JINIHOrO YPOBHA CJI0XKHOCTHU; TPOUJIIIOCTPUPOBAHBI Pa3/Ind-
HbIE METOJIbl PellleHns OJIHOM W TOI Ke 3a/a4u (aHaﬂHTquCKHﬁ, rpaduae-
CKUii, KOMIIJIEKCHBII ). DTO TTO3BOJISIET CO3/IATh YCIOBH JjIsi (POPMIPOBAHIS
TFOTOBHOCTH OyAYIIMX yUHUTe/Ieil MaTeMaTHKI K OpraHu3aluil U IPOBEICHIIO
yueOHO-ICCIIe0BaTeIbCKOI pabOThI ¢ yUalleiics MOJIOIEKbIO.
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COAEP2KAHUVE YYEGHOI'O MATEPUAJIA

Tema 1. Permenme juHeliHbIX U KBaJApPaTHBIX ypPaBHEHUI 1
HepaBEHCTB C ITapaMeTpaMu.

[TonaTne ypaBHeHHNS 1 HEPABEHCTBA C OJIHOI TIepEMEHHOI 1 OTHUM ITa-
paMeTpoM, ero perieHns. AHaJUTHIeCKne IpueMbl perrenus. ceienosanme
KODHE{l KBAIPATHOTO ypaBHEHNUs (peIeHnii HepaBeHCTBA) OTHOCUTETHHO 3a-
Jlannbix Tovek. [Ipumenenne Teopemnl Buera. Vcnonb3oBanne ipu perennn
3aJ1a4 rpaduKa KBaJIpaTuIHONl (PYHKINT KaK ITpapUIecKoil MOJIe/n 3a/1a9M.
3aja4n, CBOJSIINECS K UCC/ICIOBAHIIO PACIOIOKEHUS KOPHEH KBapaThd-
Hoit (pyukiuu. Perenne ypaBHeHWiT 1 HepaBEHCTB € MapaMeTpaMu, CBOIs-
UXcsd K KBaJIPATHBIM YPaBHEHUSIM U HEPABEHCTBAM.

Tema 2. T'eomerpuydeckme mpmeMbl pelieHUd 3aJa9 C IMapa-
MEeTpaMM.

[TocTpoenune reomeTprdecKnx Mojiesieii 3a1ad ¢ mapamMeTpaMi B KOOp-
auHaTHON 11ockocTu (x5 y). [peobpasosatue rpadukos dyHkuuii (mapas-
JIeJIBHBIN TIepeHoC; moBopoT u jp.). [IpesgcraBienne ypasHeHust (HepaBeH-
CTBa) C OJIHOI TIepEeMEeHHOI 1 OJIHUM TTapaMeTpoOM Kak ypaBHEHUs (HepaBeH-
CTBa) C JBYMSI TIEPEMEHHBIMIL.

Tema 3. Penienue 3agav ¢ mapamMeTpaMu MeTOJOM HCCJIEJI0-
BaTEJIbLCKOTO aHAJIN3A.

KomrutekcHoe nmpuMeHeHne aHaJInTUIeCKIX U KOHCTPYKTUBHBIX ITPU-
eMOB TIPU pellennu 3ajiad ¢ HapamMerpamu. [lapaMerpudeckasi JI0CKOCTD
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(x;a). [lapamerp Kak paBHOIpaBHast nepementas. Vcrnosb3oBanue rpadu-
4eCKUX MOjIeJieil B IIOCKOCTH (; @) KaK OCHOBHOT'O CPEJICTBA MPH PEIICHIN
3a/1a4 ¢ mapamerpamu. MeTo 3aMeHbI IIpu pelleHrH 3a/1a4 C ITapaMeTPaMIE.
Tema 4. CpoiicTBa PpyHKIUII B 3aja4ax ¢ IIapaMeTpaMu.
Vcnonb3oBanue obJiacTu olpejiesieHns u 00J1acTi 3HaueHnit (pyHKINN
B 3aJla4ax ¢ rmapamerpamu. Hanbosibime 1 HauMeHbIIe 3Ha9eHIs (DY HKITNN.
Meto1 onienkn 3nadennii pyukiuu. [Ipumenenne cBoiicTBa orpaHUYeHHOCTH
pyHKIHMI, BXOJANINX B CTPYKTYPY YpaBHEHUil 1 HepaBeHCTB. Vcnoib3oBanme
MOHOTOHHOCTH (DYHKIIUH, 9eTHOCTH (1 HEIETHOCTH) (DYHKIUHU, TTEPUOTTTHO
cti (DYyHKIUN TP PEIIeHIH 3a/1a9 C TapaMeTPaMH.
Tema 5. IlpumeneHme ITPOM3BOAHON K PEIIEHUIO 33724 C
rnmapamMeTpaMu.
3ajiaun, CBI3aHHbIE C MOHATHEM KacaTeJbHON K Ipaduky yHKIIN
B Touke. Vcrop30Banne reoMeTpruiaecKoro CMbICIa, IPOM3BOHON IIPH Periie-
HUU 33/1a4 ¢ TapaMeTpamu. Perenue 3a/1a4, CBI3aHHBIX C TIOMCKOM KPUTHYE-
CKUX TOYEK, HaXOXKJIeHNeM HauOOJIbIINX U HAMMEHbIIINX 3HaUeHnl (DyHKIINN
(Ha ocHOBe HCIOJIb30BaHUS TPOU3BOIHON dhyHKINK). [TocTpoenue rpadukos
pyHKIIM Kak HeoOX0 MO rpadudecKoil Mo/ I peleHns 3a/1ad ¢ ma-
pamerpamu. Pelienne 3a1a4 OJIMMIINAIHOIO XapakKTepa ¢ IapaMeTpaMu.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue |

lMpunoxerne |

L

“« | »

CrpaHuya 10 nz 197

Ha Becb skpaH

Haszag |

3akpbiTh




TEMATUYECKUN IIJIAH

HazBanue Tembl JIK | TIP

Penienne gmHeHbIX W KBAQ/IPAaTHBIX ypaBHeHUii u Hepa- | 4 2
BEHCTB C IapaMeTpamMu

l'eomerpuyeckue mmpueMbl penieHus 3aJa4 ¢ napaMerpamMm | 2 4

Penienne 3aJla4 C IIapaMeTpaMm MeTOJO0OM muccjieaoBaTelib- 4 2
CKOI'O aHaJIn3a

CpoiicTBa (pyHKIMIT B 3a7a9aX C mapaMeTpamMu 2 2

CopepxaHue

IIpumeneHne MPOM3BOAHOI K peNieHuio 33jia4v ¢ nmapamer- | 4 2 Mpunoxene
pamMu
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TEMA 1
PEIIIEHUE JINMHENHBIX I KBAJIPATHEIX YPABHEHUI
1N HEPABEHCTB C ITAPAMETPAMN

1.1 TlonsaTue ypaBHEeHHs 1 HEPABEHCTBa C OJIHOII MepeMeHHOoll 1

OJHHUM IIapaMeTPOM, ero pelleHus. AHAJUTHYIECKNE ITPUeMbI K a&edpa
penienus. MccienmoBaHne KOpHE KBaJpPaTHOTO ypaBHEHU MEMOJUKU
(perteHuii HEpaBeHCTBA) OTHOCUTEJILHO 3aJaHHBIX TOYEK npenodasanu
MAMEMATUKY
YpaBHeHue Buja a - x = b, vae a u b — geiicrBuTebHble Yncaa (MM -
BBIDAZKEHMsI, 3aBUCSIIIE OT TTAPAMETPOB), T — HEN3BECTHOE, HABBIBACTCS JIN- ungdopmamury
HEHBIM ypaBHEHUEM C OJIHOI IepeMeHHOi]. o |
Kopuem (perienuem) ypaBHeHHs] HA3bIBAETCS 3HAUEHHE TI€PEMEHHON .,
KOTOpOe obpalllaeT ypaBHEHIE B BEPHOE UHCJIOBOE PABEHCTBO. CCRRErEITE |
B zaBucuMocTn oT 3HavUeHMi napaMeTpoB a 1 b ypaBHEHUE MMEET: Mpunowenve |
1) eJIMHCTBEHHBIIT KOPeHb T = 2, ecin a # 0; | o |
2) GecKoHEeTHOe MHOYKeCTBO KopHeii, eciim a = 0 u b = 0;
3) He mMeer KopHeit, ecit a = 0 u b # 0. « | »
DTO M eCTh CXeMa pelleHusl JIMHENHbIX YPaBHEHUIT ¢ TapaMeTPOM. Crpannya 12 u3 197

PemuTh ypaBHenue ¢ mapamMeTpoM, 9TO 3HAUNAT, HANTU Bce 3HAYEHUS T1a-

pamMeTpa, pu KOTOpoM: 1) HeT KopHeii, 2) ecTh KOPHU, U HATH 9TH KOPHU

Ha Becb skpaH

IIpumep 1.1. Pemute ypaBHEeHUE

(a*—6a+5)-z=a—1 (1)

3akpbiTh
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Pewenue. Tlepermiiem ypasuenue (1) B Buje:
(a—1)-(a—b)-x=a—-1 (2)

Paccmorpum cieytoriue ciryvdan:

1) ecim @ = 1, To ypasrenue npumer Buj 0 - x = 0, Torjga ero KopHem
SIBJISIETCS JITOOOE JIeHCTBUTETIHLHOE TUCTIO;

2) econ a = 5, Torja ypaBHeHue 3anuiiercs B Buje 0 - © = 4; ypaBHeHHe
He NMeeT KOPHei;

3) a # 5, a # 1, Torga, pasienns obe dactu ypaBHeHus Ha (@ — 1),
noJiyunm ypasuenue (a —5) -z = 1.

Orciona © = GL_E) — eIMHCTBEHHBIN KOPeHb ypaBHeHust (1).

OTmernm, 9TO TaKue 3HAYEHUs HapameTpa, Kak @ = 1 u a = 5 (B pac-
CMOTPEHHOM [IPUMEPE) HABBIBAIOTCS KOHMPOALHMU SHAMEHUAMU NAPAMEN-
pa, TIOCKOJIbKY B 3aBHUCHUMOCTH OT HUX ypPaBHEHHE MEHsET BHUJI, U COOTBET-
CTBEHHO U3MEHSIOTCA pPEleHus YPaBHEHN.

K zajagam ¢ mapameTrpaMu, KOTOPbIE PACCMaTPUBAIOTCS B IMIKOJIHLHOM
Kypce MaTeMaTUKH, MOXKHO OTHECTHU, HAIIPUMED, TMOUCK PEIICHN JIMHEHHBIX
1 KBa/IpATHBIX YPaBHEHUIT B 00IIEM BU/Ie, NCCICIOBAHIE KOJINIECTBA NX KOP-
Hell B 3aBUCUMOCTH OT 3HaYEHUl TapaMeTpOB.

[Ipu pemennu 3aja9 ¢ mapaMeTpamMu cjejyeT YCBOUTDL IJIaBHOE: Iapa-
MeTP, SABJIAACH (DUKCUPOBAHHBIM, HO HEM3BECTHBIM YHUCJIOM, UMEET JIBOIi-

CTBEHHYIO IIPUPOJLY:
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1) mpejmoiaraeMast H3BECTHOCTD MO3BOJISIET «PabOTAThy € MapaMeTpoM
KaK C 9UCJIOM;
2) cremneHb cBOOOBI «PabOTHI» € MAPAMETPOM OIDAHIYEHA €r0 HEM3BECT-

HOCTBIO.
Hanpumep, jesienne He BeIpazkKeHue, cojeprKaliiee apaMeTp, U3BJIeUeHHe Ka ¢6 S
KOpHs YETHOM CTENeHU U3 BhIPayKEeHUil ¢ ImapaMeTpoM TPeOyIoT IpejiBaph- 3 P
. . MEMOOUKU
TEeJbHBIX UCCJIeOBAHUI, TPUYeM pe3y/IbTaThl 3TUX UCCIeT0BAHUN BJIUIIOT 1
npenodasarus
Ha pellleHne U Ha OTBET 3a/ladl.
MAMEMAMUKU
PaccMoTpuM HECKOJIBKO 3/1eMEHTAPHBIX TPIMEPOB.
u
ITpumep 1.2. CpaBHute urpopmamuKru
—a u 30/. Ha4vano |
Pewenue. PaccmorpuM citemyrorniue ciydan: Conepranne |
1) ecn a =0, —a = 3aq; Mpunowenne |
2) ecim a < 0, To —a > 3a; < | |
>
3) ecu a > 0, To —a < 3a.
« | » |
IIpumep 1.3. Pemute ypaBHeHue
CrpaHunya 14 ns 197 |
a-x=1. Hasaa |
Pewenue. KonrposibHoe 3Hadenne napamerpa a—=0, 1o3ToMy paccMOTPUM B B35 A |
CJIEJTYIONINE CJTYIaM: Sonpurrs |

1) eciu a = 0, To ypasaerue npumer Buj 0-x = 1; OHO He UMeeT KOPHeii;



_ 1 s
2) ecim a # 0, To T = < — €JIMHCTBEHHBII KOpeHblypaBHeHI/IH.

Omeem. npu a = 0 Her KopHeit; upu a # 0, v = =.
IIpumep 1.4. Pemute ypaBHeHUE
(a®>=1)-z=a+1.

Pewenue. 3amernm, 9T0 ypaBHEHHE MOYKHO IIEPEINCATh B BHJIE
(@a—1)-(a+1)-x = a+ 1, no3TOMY /I JTAHHOTO yPABHEHUS €CTDH [BA,
KOHTPOJIbHBIX 3HaUeHud IapaMeTrpa: a = 1 u a = —1.

PaccmoTpumM ciemyiomnine ciaydan:

1) ecoi a = 1, 1o ypasaenue npumer Bu: 0 - x = 2; ypaBHEHUE HE UMeeT

KOpHeIi;

2) ecrm a = —1, mosyanm 0 - z = 0, U 0YEBUIHO, UTO JIEOOOE JIEHCTBH-
TeJbHO 3HAUYEeHNe X SIBJIeTCsd KOPHEM ypaBHEHUS;

3)eciia#1lua#—1, 102 = #m, 5 = ﬁ — €JIMHCTBEHHDII
KOpPEHbD

Omeem: ecin a = 1, TO ypaBHEeHHEe He UMeET KOpHeii; ecin a = —1, To

ZC:R;GCHI/ICL#II/IQ#—LTOJ}:(ail).

IIpumep 1.5. Pemnure HepaBeHCTBO
a-x <1

Pewenue. Ecin a=0, To mHepaencTBo mpumer Bujg 0 - x < 1 — BepHO
Vr € R.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Hauano |
Cogepxatue |

lMpunoxerne |

L

“« | »

CrpaHuya 15 nz 197

Ha Becb skpaH

Haszag |

3akpbiTh




Ecma >0, Tox < = (pa3g:gemm1/1 obe JacTu HepaBeHCTBA Ha IOJIOXKH-
TEJILHOE THCIIO).

Ecmn a < 0, To © > % (pasmemmin 0be YacTH HEPABEHCTBA Ha OTPUIIA-
TeJIbHOE THCJIO).

Omeem: eciin a = 0,z € R; ecu a > 0, 10 x € (—00; é), ecu a < 0, To

€ (3;+00).

ObpaTuTe BHIMaHHIE, 9TO BO BCEX PEIIEHHBIX IIpUMepax 00JIacThbIO JOITy-
CTUMBIX 3HAYEHUIT, KaK JJIs1 IeEPpEeMEeHHOi, TaK U JJIs [apaMerpa, SIBJISLIOCH
MHOYKECTBO BCEX IelCTBUTEIbHBIX THCEI.

PacecmoTpuM mpuMephl Ipyroro THIIA.

IIpumep 1.6. Pemure ypaBHeHUE

r—a

= 0.

r—1

Pewenue. YpaBHeHnne paBHOCHIBHO CUCTEME

T =a,
x # 1.

[ToaTomy, ecitt a # 1, TO pelieHneM sIBJISIeTCS T = a; eCJIu Ke a = 1, To
pereHnii Her.

Omeem: ecin a # 1, T0 x = a; eciint ¢ = 1, TO HET peIIEHNUI.

Paccmorpum 3aj1aun, rje 3a cueT napaMeTrpa Ha IepeMeHHYI0 HaKJIa lbl-
BalOTCs OIpesie/leHHble OIPpaHnIeHnd.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue

lMpunoxerne

<|>

CrpaHuya 16 nz 197

Haszag
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|
|
|
|
« | » |
|
|
|
|

3akpbiTh




st 3aja4 TakKuxX THUIOB HCHOJL3YIOTCs dopmyauposku: «[Ipu kaxom
SHAYEHUN TTapaMeTpa ypaBHeHne (HepaBeHCTBO, CHCTEMa) MMeeT OJIHO (JiBa,
OeCKOHEYHO MHOrO) pertenne (perenuit)?»; «Haiiure 3Hadenne mapamert-
pa, IpU KOTOPOM pellleHneM ypaBHeHUs (HepaBeHCTBA, CUCTEMBI) sIBJISETCS
KaKOe-TO II0JIMHOYKECTBO JIefiCTBUTE/ILHBIX YUCET» U JIP.

IIpumep 1.7. Ilpn Kakux 3HAUEHUSX ITapaMeTPa a HEPaBEHCTBO
(x — a)(x — 2) < 0 umeer eMHCTBEHHOE perieHne?

Pewenue. Jlerko Bujerh, 910 ecjiu a # 2, TO pelleHneM HepaBeHcTBa Oy-
JIeT OTPEe30K, a Ipu a = 2 HepaseHcTBo npuMer Buj (z — 2)? < 0, permenuem
KOTOPOro OyJIeT eJMHCTBEHHOe Y1C/I0 2.

ITpumep 1.8. Ilpn kaknx 3HaUeHuAX apaMeTpa a ypaBHEHUE
2

axr® — x + 3 = 0 uMeer eJIMHCTBEHHbBI KOPEHD!

Pewenue. KontposibHoe 3HadeHne napamerpa a = (0, I09TOMY pPaccMOT-
pUM JIBa CJIydasi:

1) ecin a = 0, To ypasuenue npumer sug 0 - 22 — 2 + 3 = 0; orcioua
—x + 3 =0; xr =3 — eUHCTBEHHBIII KOPEHbD;

2

2) ecint a # 0, To ypaBrenue ax® —x+3 = 0 — KBapaTHOE OTHOCUTEIHHO

[epeMeHHO &, TOITOMY NMeeT €JIMHCTBEHHbIN KopeHb, Korjaa [ = 0.

D:(—1)2—4-a-3:1—12a:10; oTCIOfa 4 = 7.

Omeem: npu a = 0 uim 1pu a = 5.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |

CrpaHuya 17 nz 197 |

Haszag |
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ITpumep 1.9. [Ipu Kakux 3HAYEHUAX [APAMETPA G YPABHEHIE
a-(a+3) 2>+ (2a+6) -2 — 3a — 9 = 0 umeer GoJiee OHOr0 KOpH:?

Pewerue. Pacemorpum ciietytormiue ciydan (B 3aBUCHMOCTH OT KOHTPOJIb-
HbIX 3HaYeHuil napamerpa a =0 u a = —3):

polCo
\

1) eci a = 0, To ypaBrerue npumet Buj 6x — 9 = 0; orcioga z =
eJIMHCTBEHHBI KOPEHD;

2) ecim a = —3, TO ypaBHenue npumet Bug —3 - (—3) — 9 = 0;
0 = 0 — BepHOe PaBEHCTBO; CJIeJ0BATE/IbHO, KOpDHEM YPaBHEHUS sBJISI€TCs
JH000€ JeHCTBATEILHOE YUCIIO;

3) eciiu a # 0 u a # —3, 10, pazjesns 0be YacTu ypapHenus Ha (a + 3),
OJTyanM ypasHenue a - x2 + 2z — 3 = 0. (1)

D=2"-4.a-(-3) =4+ 12a > 0; a > —3 — IpH TAKUX 3HAMEHNSIX
nmapaMeTpa a ypasHenue (1) mmeer nBa Kopasi. 3amerum, uro a = 0 (ydn-
THIBasi PACCMOTPEHUE IIEPBOTO CJIydas) HaJ0 UCKJIIOUUTH U3 MOJyI€HHOIO
IPOMEKYTKA.

Omeem: upu a = —3, Win —% <a<0,wma>0.

JocraTouno 9acTo B 3aja4ax ¢ IapaMeTpaMy MPUXOJAUTCA UCCIeI0BATh
PaCIOJIOKEHEe KOPHEil ypaBHEHMsI OTHOCUTEJLHO HEKOTOPBIX TOYeK. Pac-

CMOTPUM CJIEAYIONLYIO 3a/1a4Yy.

IIpumep 1.10. Haiigure Bce 3HAUEHNUS [TapaMeTPa @, IPU KOTOPHIX TOJIb-

KO OJIH KOpeHb KBaJpaTHOro Tpexwiena x2 — 2x(a + 1) + 6a — 3 Goubie
2.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |
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Haszag |
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Pewenue. Haiiiem KopHI KBaIpaTHOTO TpeXdJieHa;
r’> —2z(a+1)+6a —3 =0.

Dy = (a+1)2—(6a—3) = a®+2a+1—6a+3 = a>—4a+4 = (a—2)? > 0.

Ecmm D = 0, To a = 2, ciienoBaresibHo, 1 = T = 3 (ypaBHEHUE HMeeT
eJINHCTBEHHBIN KOPEHb U OH OOJIbIIE 2).

Ecmu D > 0, To ypaBHeHne uMeeT JiBa Pa3IMIHbIX KOPHI: T = 3;

T = 2a — 1.

[TockobKy o1 > 2, 1 TAKUM CBOWCTBOM JIOJIZKEH 00J1aaTh TOJTBKO OJINH
KOpPEeHb, TO HEOOXO/IMMO, YTOOBI BBITIOJIHSIIOCH yCJIOBUE To < 2, TO €CTh
2a — 1 < 2. Orciopa 2a < 3; a < %

Omeem: npn a = 2 win npu a < %

Hauano
CopepxaHue

lMpunoxeHune

Crpannya 19 nz 197
Haszag

Ha Becb skpaH

3akpbiTh




1.2 IIpummenenue teopembl Buera. Mcrnoib30oBaHne mpu penieHNn
3aJa4 rpadunka KBaapaTudHon pyHKINN KaK rpadundecKoit
MOJIeJI 3aa9n

[IpuBeennoe KBapaTHoe ypapienne x2 +px + ¢ = 0 aBjsgeTcsa 9acTHBIM

ciydaeM ypasuenns az’ +bx +c=0 (a=1,b=p,c = q). Ka&edpa
MEMOoJUKU
Teopema 1.1. (Buema). Eciu x1 u £9 — KOPHU IPUBEIEHHOIO KBAIPAT- npenodasanus
HOrO ypaBHeHus T2+ pr +¢ = 0, TO ClIpaBeJINBLI PABEHCTBA L] + Ty = —p, PO —
r1-To = (. u
/oxazameavcmeo. PacemoTpum cirydan: T
1) D = 0. Torya ypaBHenue nMeeT 2 PaBHLIX KOPHS T1 = Tp = 5. . |
2 a4dasio
Y —p\ _ o _ P —p\ __ D
Cregosarenso, ;1 + ;= F+(F) = —p - :m=73 () =7 Conepranne |
Ho, tak xak D = 0, To p?> — 4¢q = 0, To ecTb p? = 4q, TOrIA L= % =q.
HOﬂqu/IﬂI/I I + T9 = —p’ T1 Ty = q TNpunoxxeHue |
—n+ 2_4
2) D > 0. Torsia ypaBHeHHe HMeeT 2 PA3IMUHBIX KOPHS & = ——¥2 1 Vqu « ||
B Vo “« | »
0Ty = ——5%—.
Haiinem cymmy xopueit xp + x5 : Crpanuua 20 u3 197
_ —pH/P?—4q | —p—/P*—4q  _—2p
T1 4 To = 5 F 5 = =2 =

Haiijiem npoussejienne KopHeit Ty - To :

B = ) = —pHV/PP 4 —p—/P’—4q _ pPP—(/PP—49)° _ p?p?1dg
— - - —

Ha Becb skpaH

4 4

=

= @, 9TO

3akpbiTh

— p . Haszag |

1 TpeboBaJIOCh JI0KA3aTh.



Teopema 1.2. (o6pammas meopeme Buema,).

Ecnu pyisg aucen xp m X9 BEpHBI PABEHCTBA T + T9 = —p U Ty * To = ¢,
TO X1, 9 — KOPHU IIPUBEJEHHOTIO KBa/JIPAaTHOI'O YPaBHEHUI x? + pr +q = 0.

Jloxazamenbcmeo. 3aMeTHM, UTO YNCTIa T U Lo ABJISIOTCA KOPHAMU YPaB-
HEHU<I

(x — 1) (z —22) =0 (1)
U JIDYTUX KOPHell y 3TOr0 ypaBHEHUS HET.
[Tocste mpeobpasoBanust JieBoil dactu ypasaerust (1), mosrydmm

xQ—ml-x—x2~x+x1x2=O;

1 — x(xy + 29) + 21 -2 = 0.

YuuThiBast yCJIOBUE TEOPEMbI, IePEeIHIIeM 101y YeHHOE YPABHEHNE B BIJIE
2
x“—pr+q=0. (2)

Tak kax ypasrenns (1) u (2) paBHOCHJIbHBI, TO KODHSIMU ypaBHEHUs (2)
SABJISIOTCS YUCJIA T1 U To.

Teopema Jokazana.

[IpuseeM IpuMepbl UCIIOJIL30BAHIS TeOpEeMbl Brera 1py peleHnn 3a,1a4
C IIapaMeTpaMI.

IIpumep 1.11. HaiiuTe Bce 3nadenns napaMeTpa a, Ipu KOTOPBIX CyM-
Ma KopHeil ypasHenns x2 + 2a(x — 1) — 1 = 0 paBHa cyMMe KBaJIpaToB €ro
KOpHEIl.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue |

lMpunoxerne |
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Pewenue. Tlo Teopeme Buera 1 + 19 = —2a u x1 - 9 = —2a — 1.
CocraBuM paBEHCTBO

T+ X9 =$%+l‘§. (3)

BHast, uTo T2 + 23 = (21 + 129)* — 2 - 11 - T2, U3 paseHcTBa (3) HOTYUUM Kadﬁe@pa

Ty + 29 = (21 + 22)% — 2+ 71 - T9; UMeeM:

20 = (—2a)2 —2- (20— 1), MEMOIUKU
90— 4a® 4 da + 2. npenodasarus
4’ 4+ 6042 =0 MAMEMAMUKY
2a° +3a+1=0; ungﬁopj:amunu
a=—1 wm a=—0,5.
Omeem: npu a = —1 nwmm npu a = —0, 5. Erm |
ITpumep 1.12. [Ipu Kakux 3HaYEHUAX [apaMeTpa G KOPHH ypaBHEHMUsI Corprree_|
TMpunoxetine
ar’? —3x—3—a>=0 (4) |
| > |
SIBJISTFOTCST TIEJTBIMU 9UCTAME ! “« | » |
Pewenue. Paccmorpum cirydan: Crpana 22 w3 197 |
1) ecrm a = 0, To ypasuenue (4) npumer Bujg —3x — 3 = 0; oTcioya o |
r = —1 — 1meJioe 4nCI0;
2) ecsin a # 0, To KBaJpaTHOE ypaBHeHue (4) OGyjaerT UMeTh KOPHH, eCJIn Ha sece wpan_|
D >0, 1oectb D=9 —4a(—3 —a?) =9+ 12a + 4a® = (2a + 3)> > 0 upn e

BCEX rZLGIQ/)ICTBI/ITeJH)HbIX SHa4YCHUAX Q.



Paznesim 06e wacTn ypasuenust (4) Ha @, TOJTYIHM:

3 3 2
xZ——x—izﬂ (5)
a a

ITo Teopeme Buera jyist ypasnenns (5) mmeem:

€Tl To = —3+T“2 = —(a—l— %) — IIeJI0€ 110 YCJIOBUIO U X1 + T = % — TaK¥XKe
1eJioe.

CienoBaTeIbHO, G — JeJUTe/Ib TIcia 3.

D10 Bo3MOkHO, eciit 1) a =1;2) a=—1;3) a=3;4) a = —3.

PaccMoTpuM 1oC/Ie/10BaTeIbHO BCE 3TN CJIydaH.
1) Ecim a = 1,10

Hauano

T T2 = —4,
CopepxaHue
T+ X9 = 3.
lMpunoxeHune
orciojja r = 4 nwm x = 1.
2) Ecm a = —1, 1o
T -T2 — 4,
xl ‘|‘ :IZ2 — _3 Crpanunya 23 nz 197
DTa crcTeMa PeleHnii He NMeerT. Hasaa
3) EC.HI/I a = 3, TO Ha Becb skpaH
Tl -T2 — —4,

3akpbiTh

T+ 19 = 1.




Cucrema He UMeeT NEJIbIX PEIIeHH.
4) Ecin a = —3,
T T2 — 4,
T+ 19 = —1.

Cucrema He UMeeT peIeHHil.
Omeem: upn a = 0 wm a = 1.

ITpumep 1.13. llpn Kaxmx 3Ha4eHUAX TapaMeTpa a ypaBHeHUe
> —2(a—1)-z+2a+1=0 (6)

UMeeT 2 TOJIOKUTETBLHBIX KOPHS !

Hauano

Pewenue (I criocod). st Toro, 4Tobbl ypaBHEHEE UMEJI0 KOPHHU, JOJIZKHO Coepwanme
BBITTOJIHATRCA yeaoBue D > 0 :

lMpunoxeHune
(2(a —1))* —4(2a + 1) > 0;

4(a® —2a +1) — 4(2a + 1) > 0;

a’® — 4a > 0;

a(a—4) > 0.

Crpanunya 24 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Puc. 1.1.

Ypasuenue (6) umeer kopan 1mpu a < 0 wm npu a >4 (%)
Ucnonbsyst reopemy Buera, sanuriem:

Ty x3=2a+1>0ux;+29=2>a—1)>0.

Orcrona a > —% n a > 1. CienosBaresibHo, a > 1.

YuaurbiBag yeaosue (), mosydanM oKoOHUATebHO: a > 4.

Omeem: nipu a > 4.

Pacemorpum 11 criocob perieHust 3a/1aqu ¢ UCHOIb30BaHnEM IpaduKa KBaI-
pPaTUYIHON (DYHKIIIH.

PaccMmorpuM KBaIpaTHuIHy0 (OYHKITIIO
y=x?—2(a—1) 2+ 2a+ 1 un nocrpoum cxemaruiecku rpaduk, yaoBe-
TBOpsifoIuil yesosuio 3aaqau (puc.1.2).

3amerum, 9T Jjisi TOro, 9YTo0bl ypaBHeHue (6) MMeso JBa MOJIOKUTEb-
HBIX KOPHsI, HEOOXOIMMO U JIOCTATOYHO, YTOOBI UMEJIa PeIIeHe CHCTEMA

D >0,
xo > 0,
f(0) > 0.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |
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Puc. 1.2.

D =a(a—4); zo = 22U £(0) = 2a + 1.

2
Permmm cucremy

ala —4) >0,
a—1>0,

a <0,
a24’

Y

1.
Kt

a> 4.
Omeem: upu a > 4.

Hauano

CopepxaHue

lMpunoxeHune

CrpaHunya 26 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




PaccMoTpuM elrie HeCKOJIbKO IIPIMEPOB UCIIOJIB30BaHNs I'paduKa KBapa-
TUIHON (DYHKINN KaK rpaduaecKoil Moae I 3a/1a9u.

ITpumep 1.14. Haitgure Bce 3HaUEHNA MapaMerpa a, pU KOTOPBIX 00a
KOpHsI ypaBHEHUsI
22— 6azr+2 —2a+9a> =0 (7)

JIeiCTBUTE/ILHBIE 1 OOJIBIIE 3.

Pewenue. Pacemorpum dynkimio y = 22 —6az+(2—2a+9a?) u nocrponm
CXeMaTHIeCKN TpaduK, YI0BJICTBOPAIONINN TPeOOBAHIAM 3a/1a91. 3aMETUM,
9TO BO3MOKHBI JBa ciaydas (puc. 1.3; puc. 1.4).

Puc. 1.3.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 27 nz 197

Haszag

Ha Becb skpaH
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Puc. 1.4.

Y100bI BBINOJHSIIOCH TpeOOBaHMe 3aJadl, HEeOOXOAUMO U JIOCTATOUHO,
4TOOBI CHUCTEMA,

Hauano

D 2 07 CopepxaHue
xO > 37 lMpunoxeHune
f3)>0
nMeJia perenue.
BaMeTI/IM, qTO Crpanunya 28 nz 197
D = (—6a)? — 4(2 — 2a + 9a?) = 36a® — 8 + 8a — 36a> = —8 + 8a; Hasaa

a:oz%azi%a;

f(3) =99—18a+(2—2a+9a®) = 9—18a+2—2a+9a® = 9a® —20a+11.

CocraBum cucremy

Ha Becb skpaH

3akpbiTh




—8 4+ 8a > 0,

3a > 3,

9a% — 20a + 11 > 0
1 PEIINM ee.

8a > 8,

a>1,

9(a—1)(a—4) >0;

(
a>1

a>1,

)

i, N

a<l,

11,
\ a > 5,

>11
a>—.
9

Omeem: ipu a > %.
3ameuanue 1.1. [lisg Toro 94robbl ypaBHEHHUE
az’® + bz + c = 0, (8)

rme a > 0 mmeso JBa KOPHAI, K&)K,ZI;I;IfI N3 KOTOPBIX OoJIbIIIe HEKOTOPOI'o
I[efICTBI/ITeJTbHOFO qucjia p, HGO6XO,B;I/IMO n J0CTaTO4YHO, 4TOODBI BBIITIOJIHAINCH

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 29 nz 197

Haszag

Ha Becb skpaH
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yYCJIOBUSA
(0 > 0,
D >0,
< o > p,
| f(p) > 0.

['paduieckast mHTEpIIPETAIA IpE/ICTaBIeHa Ha pUCyHKe 1.5.

Puc. 1.5.

Bameuanue 1.2. JIjst Toro 4To6bI ypaBHeHue (8) UMeI0 KOPHH, MEHbIITIE
HEKOTOPOI'o JIEHCTBUTEILHOTO YHUCIa P, HEOOXOJUMO H JIOCTATOYHO, YTOOBI

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 30 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




BBIIIOJIHAJINCH YCJIOBH
r

a> 0,
Jp=0
Ty < b,

| f(p) > 0.

['paduueckast mHTEpIIpeTals IIpeicTaBIeHa Ha pucyHke 1.6.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 31 nz 197

Haszag

Ha Becb skpaH
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Bameuanue 1.3. Jlyist Toro 9robbl ypaBHeHHe (8) MMeJI0 KOPHU, OJIUH U3
KOTOPBIX GOJIbIIIE JIEfiCTBUTEIHLHOIO YUCIa P, & BTOPOl — MEHbIIE p, HE0OXO-
JIMO U JIOCTATOTHO, YTOOBI BBIIOJIHsIOCH yeaosue f(p) < 0.

['paduyeckas unreprperanus npeacTasiena Ha pucynke 1.7.

Hauano

CopepxaHue

lMpunoxeHune

PI/IC. 17 Crpanunya 32 nz 197
Haszag
Ha Becb skpaH

3akpbiTh




IIpumep 1.15. Haitaure Bce 3Ha9eHns apamMerpa a, Ipu KOTOPLIX ypaB-
nenne (a — 2) - 2° — 2(a + 3) - ¥ + 4a = 0 uMeeT JBa KOPHH, MPUYEM OJIUH
13 HUX 0OJIbITE 3, a BTOPOIl — MeHbIIIe 2.

Pewenue. Pacemorpum (B 3aBUCHMOCTH OT KOHTPOJBHOIO 3HAYCHUS Ia-
pamerpa) ciejyrorne caydan: 1) a = 2;2) a # 2.

1) Ecim @ = 2, o ypasuenue npumer By —10z + 8 = 0;10x = §;
x = (0,8 — He yJIOBJIETBOPsIET YCJIOBUIO.

2) Ecint a # 2, TO BOBMOXKHO 9TO

1)a—2>0;

2)a—2<0.

Pacemorpum rpaduaeckyto unteprperaiuio (puc. 1.8; puc. 1.9).

Puc. 1.8.

Hauano

CopepxaHue

lMpunoxeHune

Crpannya 33 uz 197

Haszag
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3akpbiTh




Puc. 1.9.

st crydast 1) cocTaBUM U PEIM CHCTeMY

a > 2,
f(2) <0,
f(3) <0;

a> 2,
(a—2)-22—2(a+3) -2+ 4a <0,
(a—2)-3%*—=2(a+3) 3+4a < 0;

a > 2,
a <9,

1.
CL<57,

2<a<b.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 34 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Jjist cytydast 2) COCTABUM U PEITUM CHCTeMY

a < 2,
f(2) >0,
f(3) > 0;

a <2,
(a—2)-22—2(a+3)-2+4a>0,
(a—2)-3*=2(a+3)-3+4a>0;

a < 2,
a> o,
a>5%.

Hauano

CopepxaHue

lMpunoxeHune

Cucrema He UMeeT peIeHwuil.
Omeem: npu Beex a € (2;5).

ITpumep 1.16. I1pn kaknx 3HATEHNAX TTApaMeTPa & MHOXKECTBO pelIeHn it
CUCTEMbl HEPABEHCTB Crpanuua 35 u3 197

Haszag
w2+ (a+4) -z +4a <y,
3:[; + y . (2a + 4) S 0 Ha Becb skpaH

3akpbiTh

copiepKuT oTpe3ok [—2; —1] ocn Ox?




Pewenue. IlepBoe HEPABEHCTBO CUCTEMBI 33/14€T MHOXKECTBO TOUEK, JIeXKa-
X «BHYTpH» Hapabosel y = f(x), Bkiodas rpaxuiy. Torga 9mo MHOKe-
cTBO OyJIeT cojiepzKarh 0Tpe3ok [—2; —1] ocu aberucee, ecm peleHne Hepa-
BerctBa f(x) < 0 comepkut 510T O0Tpe30K (puc. 1.10).

Puc. 1.10.

['pacdbudeckast nyocTpaIys MOKa3bIBALT, 9TO JIOJXKHBI BBITTOJTHATHCS YCI0-
Bust f(—2) <0u f(—1) <O0.
[Tonyaunu cucremy
4—2(a+4)+4a <0,
l—a—4+4a <0;

4—2a—8+4a <0,
—3+3a <0;

Hauano
CopepxaHue

lMpunoxeHune

Crpanunya 36 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




a<1.

Bropoe HepaBeHCTBO CHCTEMBI 33/1aeT MOJIYILIOCKOCTb. Eem Touku (—2;0)

u (—1; 0) npuHaIeKAT 9TOIT MOJIYILIIOCKOCTH, TO U BCE TOUKH OTPE3Ka [—2;
TaKzKe COeprKaTCs CpeJi pelleHnil aToro HepasencTsa. [logcraBum Koopin-
HATBI 9TUX TOYEK B PACCMATPUBACMOE HEPABEHCTBO, IIOJIYYUM

—10 — 2a <0,
-7 —2a <0.

Orcrona a > —%.
CietoBaTe/IbHO, PEIleHns NCXOIHON CICTeMbI OYIyT YIOBIETBOPSITH TPe-

7

boBanmio 3asaun, ecin a < 1 ua > —3

. 7
Omeem. npu —3 < a < 1.

ITpumep 1.17. CkojibKO KODHEH U [P KaKUX 3HAYEHHsIX [IapaMeTpa a
umeer ypasrenne |22 — 4z + 3| = a?

Pewenue. Tloctponm cxemarnyecku rpaduk dynxuun f(r) = |12 —4z-+3]|
(puc. 1.11).

_1]

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue |

lMpunoxerne |

L
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CrpaHuya 37 nz 197

Ha Becb skpaH

3akpbiTh

Haszag |




Puc. 1.11.
Hauano

['padurom HyHKINN y = a SIBJIAETCS CEMEICTBO MPSIMbIX, TapaJIebHbBIX
ocn Ox, 1 PACIoIoKeHHbIX 0T oc OT HA PACCTOSTHUN |a.

['padudeckast MoJieb 3a/1a91 «I10/ICKA3bIBACT» OTBET: Uit

1) ecim @ < 0, TO HET KODHEI;

2) ecoiu a = 0 wim a > 1, T0 JiBa KOpHS;

3) ecit @ = 1, TO TpU KOpHS;

4) ecin 0 < a < 1, TO UeThIpe KOPHSI.

Omeem: uet KopHeii 1ipu a < 0; jaBa KopHs 1pu a = 0 win a > 1; Tpu Hasaa
KopHd 1Ipu @ = 1; deTbipe kopHd 1pu 0 < a < 1.

CopepxaHue

Crpannya 38 nz 197

Ha Becb skpaH

3akpbiTh




TEMA 2

I'EOMETPNYECKUE IIPUEMBI PEIITEHW S 3AJIAY
C ITIAPAMETPAMUI

2.1 IlocTpoeHue reomMeTpuiecKUX Mo/ieJieil 3ajia4d C
rmapaMeTpaMu B KOOPJIMHATHOM MJIOCKOCTH (1))

B 3aBucuMocTH OT poJi, KOTOpasi OTBOJIUTCA ITapaMeTpy B 3a1a4e (HepaB-
HOIIpaBHAaA UJIM PABHOIIPAaBHAA C HepeMeHHoﬁ) BbIJICJIAIOT JIB& OCHOBHBIX I'Da-
dpuyecknux npuema:

1) HocTpoeHne rpaduaecKoil Moje/ I B KoOpAunHaTHO 1mockoctn xOy;

2) IIOCTPOeHKe rpaduiecKkoil Mojie/in B KoopAuHaTHOi miockoctu xOa.

PaccMoTpuM cxeMaTHYHO CTPYKTYPY HEPBOro rpaduieckoro mpuemMa.

Ha mnockoctu xOy dbyukiusa y = f(r;a) 3amaer cemMeiicTBO KPUBBIX,
3aBUCSIINX OT Hapamerpa a. OT ojHO#l KpPUBOil cemeiicTBa MOXKHO Iepeii-
TH K KaKO-/1100 JIPYroil ¢ IMOMOIIBI0 HEKOTOPOI'o IIPeodpa3soBaHusl ILJI0OCKO-
CTHU (Hapaﬂﬂeﬂbﬂbﬁ/’l [IEPEHOC, [TOBOPOT U T.,ZI;.). BrImosisist cooTBETCTBYIONIHE
1peodbpa3oBaHusd, Oy/IeM «CUUTBIBATby C rpaduKa OTBET 3aa4M.

PaccMoTprM KOHKPETHBIE TPUMEPHI.

ITpumep 2.1. Haiijure Bce 3HaYeHUs: HapaMeTpa a, IPH KOTOPHIX yPaB-
nernne tg(2 - |z|) +1g(2 — x) — lg(lga) = 0 mMmeeT eUHCTBEHHDIH KOPEHb.

Pewenue. nsg yupornienus: pemienus BBejeM 3ameny lga = t, t > 0, u

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue |

lMpunoxerne |
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3akpbiTh
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HCIIOJIb3YEM CBOMCTBO JIOrapugMoB:

lg(2-|z|- (2 —2x)) =lgt.
IlepeitaeM K paBHOCHIBHOI cHUCTEME
(2]2] > 0,

{2—2>0,
(2 |z]- (2—1x) =1

(z £ 0,
{x <0,
(2 [z]- (2—2) =¢

Hauano

CopepxaHue

Crpoum cxemarndeckuit rpaduk dyuxiwn y = 2|x|- (2 — ) u cemeiicto
NpsAMbBIX y = t, mapajuiesibibix ocu Ox (puc. 2.1).

lMpunoxeHune

Crpanunya 40 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Puc. 2.1.

[Tosryuennblit rpaduk cemMeificTBO HPsIMBIX y = ¢ JIOJIZKHO II€peceKaThb
TOJIBKO B OJHOI TOYKe. DTO TpeOOBaHUEe BBLINOJIHSIETCS 1pu t > 2, TO eCcTb
npu lga > 2; orciona a > 100.

Omeem: ipu a > 100.

ITpumep 2.2. JIng kaxk10T0 3HAUEHUS TapaMeTpa a HaliIuTe Bce 3HaUe-
HUS T, yJIOBJIETBOpSIIONINe ypaBHenuto |x + 3| — alz — 1| = 4.

Pewenue. lepermmmem ypasuenne B Buje | +3|—4 = a|z—1| n nocrponm
cxeMaTnaHo rpaduk dysxmun y = |x + 3| — 4 (puc. 2.2).

Hauano

CopepxaHue

lMpunoxeHune

Crpannya 41 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Hauano
Puc. 2.2.

Cogepxatue

['paduk dbyuximn g(z) = a - |x — 1| 3amaer cemeiicTBo ABYX Jiyueii (mpu

a # 0) ¢ obmum wagagom B Touke (1; 0), KOTOpBIE MOJIYIAIOTCS CZKATHEM

Bi10J16 octt Oy (nipu a > 1) pacrsizkenuem (npu 0 < a < 1), u orobpazkeHnnem
orrocureibHo ocu Ox npu a < 0 (puc. 2.3).

lMpunoxeHune

Crpanunya 42 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




PI/IC. 23 Ha4vano

CopepxaHue

Pacrostarasi rpaduku B OJ[HOI cucTeMe KOOPIMHAT, Oy IUM OTBeT: Mpunowerne
l)ectma=0,10x=1nmz=—T,

ecn a = 1, o [1;4+00) — perenne;

Crpanunya 43 nz 197

eciim a = —1, To [—3; 1] — pernenne;

Haszag
Ha Becb skpaH

3akpbiTh

)
)
4) ecira > 1, 7o x = 1;
)
)

6 ecm/IO<a<1U—1<a<O,Tox=1Hﬂux=%.




ITpumep 2.3. Ilpn kaknx 3HAUEHUAX TTapaMeTpa a CUCTeMa

?+y?=2(a+1),
(z+y)? =14

MeeT POBHO 2 peleHusi?

Pewenue. I'padukoM BTOPOro ypaBHEHUs CUCTEMbI SIBJISIIOTCS JBE HapaJi-
JIeJIbHbIE TpsiMble © +y = 14 u z + y = —v/14 (puc. 2.4).

Hauano
CopepxaHue

lMpunoxeHune

Crtpannya 44 nz 197

Haszag

Ha Becb skpaH

Puc. 2.4. SENTAT




I'padukom ypashenns z2 + y? = 2(a + 1) aBjsiercss ceMeiicTBO OKPY K-
HOCTEll ¢ MEHTPOM B Hadaje KOOpAMHAT U pajguycoMm r = +/2(a + 1) npu
a> —1.

Cucrema OyJeT MMeTb POBHO 2 peIleHUsi, €C/IU OKPYKHOCTb Oy/eT Ka-
caThCsd JIBYX MapaJlie/IbHBIX IPAMbBIX, TO €CTh €CJIU I = % . AB = /7.

Orciona v/2(a + 1) = V/7;
20a+1) =T,

_ 7., _93
at+1l=3a=3.

Omeem: upu a = 2, 5.

IIpumep 2.4. Ilpu Kaknx 3Ha4eHNAX ITapamMeTpa a CUCTEMa,
2+ yQ = 2\/§x,
12 = 20z — y? + 3 — a?

NMeeT eMHCTBEHHOE pelleHme?

Pewenue. PaccmoTpuM nepBoe ypaBHEHIE CUCTEMbI, BBIIIOJIHIB IIPeodpa-
30BaHMUSI:

x2+y2—2\/§x—|—3:3,
@ = V3P +y* = (VAP

D10 ypaBHEHHE 33,1a€T OKPYKHOCTb ¢ 1eHTpoM B Touke A(v/3;0) u pa-
JIIYCOM 1" = V3.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru
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[lepekoncTpynpyeMm BTOpOE ypaBHEHHE CUCTEMBbI:
2 4+ y? — 2az + a® = 3,

2 2 2
2* + (y — a)’ = (V3).
D70 ypaBHEHUE 3a/aeT ceMeiicTBo OKpyzKHOCTel ¢ renTpom B(0; a) u pa-
nnycom R = V3.
st BBITTOSTHEHUST TPeOOBaHUs 3aJ1a9i HaJ0, YTOObI OKPYKHOCTH OBbLIH
pPAaCIOJIOZKEHBI TaK, KaK IMOKa3aHO Ha PUCYHKE 2.5.

Hauano
CopepxaHue

lMpunoxeHune

Crpanunya 46 nz 197

Haszag

Ha Becb skpaH

Puc. 2.5. 3akpbiTh




13 tpeyrosbanka BoOA (wmn B1OA) nmeem:
By A% = B,O? + OA? (wmuB  A? = B,0? + 0A4%);

(2V3) = + (V3
12 = a? + 3;
a’> =09;
a=3 wm a= —3.

Omeem. upu a =3 wm a = —3.
PaccmoTpuM mpuMep, B KOTOPOM PacCMaTpPUBAETCS HE OJIHO CEMeNHCTBO
rpauKoB, a JBa.

IIpumep 2.5. [Ipn xKakux 3HaUYeHUSX MMapaMeTpa a KOPHHU ypaBHEHUS
|z — a®| = a® — 4a — 5 uMeloT ojHAKOBbIe 3HAKU?

Pewenue. ®opmyna y = |z — a?| 3a1aer cemeiicTBo 1BYX Jiyueil ¢ 0611IM
HadajoM B Touke (a?;0), a yros, ob6pazoBaHHbI STUME JIydaMu, paseH 45°
(rpadukn y = |r — a?| nomyuens u3 rpaduka y = |z| capurom BrOIbL OCH
Ox BupaBo Ha a’ e uHUI).

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue |

lMpunoxerne |
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Ha Becb skpaH

3akpbiTh

Haszag |




Puc. 2.6. e

CopepxaHue

BTopoe ceMeiicTBO — 9TO ceMeHcTBO HpsAMBIX Yy = a’ — 4a — 5, mapai-
JIQJIBHBIX OCH abCICC. DTU TPAMbIE JIOJKHBI [1€PeceKaTh JIyYl B TOUKAX,
abCICChl KOTOPBIX NMEIOT OJIMHAKOBbIe 3HaKNU. [lo pucyHnky 2.6 jerko moJry-

lMpunoxeHune

YUTH YCJIOBUA JIJI TTapaMeTpa, YIOBICTBOPSIOINIe TpeOOBAHUIO 3a,/au:

(a2 - 4a - 5 < a2, Crtpanunya 48 nz 197

a2 - 4(1 - 5 > 0; Hazan

Ha Becb skpaH

_da—5<0,
(a—5)(a+1)>0;

3akpbiTh




5
a>—z,
a> b,
a < —1;

—2<a<-1Ua>5.
Omeem: npu —%<a<—1 win a > 5.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 49 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




TEMA 3
PEIITEHUE 3A/JTAY C IIAPAMETPAMMA METO/0M
NCCJIEJOBATEJIBCKOI'O AHAJIN3A

3.1 KomiuiekcHoe npuMeHeHne aHaJATUYIEeCKUX U1
KOHCTPYKTHUBHBIX IIPUEMOB MPHU pPeHieHun 3aJa49 C
rnmapameTrpamMu

ITpumep 3.1. B 3aBucumocTn ot nmapameTpoB a u b penmnre HepaBeHCTBO
|z —a| + |x 4+ a| <b. (1)

Pewenue. Paccmorpum ciryuait a > 0. [Tocrponm rpadpuk dyHKInmn
y = |z — al + |z + a| kak cymmy rpadukos y; = |[xr —a| u yo = |z 4+ a| B
cucreme zOy.

['padukom pyHKINM Yy = b SBJIsI€TCsT CEMECTBO MPSIMBIX, MTapaJLIeJIbHBIX
ocu Oz (puc. 3.1).

C rpaduKoB JIErKO «CUUTBIBAETCS» OTBET:

1) ecsim b < 2a, TO HEPABEHCTBO HE NMEET PEIeHHIt;

2) eciir b > 2a, TO peleHneM HePaBEHCTBa SIBJISIETCS JII000e & U3 TpOMe-

b. b

KyTKa (—3;5).

Kontpl yKazanHOTO MpOMeKyTKa JIETKO HAUTH 13 ypaBHEHU

r—a+xrx+a=buzx= % — IHOJIOXKUTEIbHAsT abCINCca TOUKH IIepecedeHust

rpadukoB byHKIW ¥y = |z —a| + |[x +a| uy =b.
Paccmorpenne ciydas a < 0 aHAJTOTHIHO MPEIBITYIIIEMY.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
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Puc. 3.1.

Omeem: ipu b < 2|a| HepaBeHCTBO He MMeeT perenuii; mpu b > 2|al, To
b b
Perrterne nepasencrsa (1) aHAJIUTHIECKIM CIIOCOOOM (HATIpUMEp, TIPH
a > 0) mpeJnoiaraeT pereHne Tpex CUCTeM:

1) r < —a, 2) —a<z<a,
—r+a—x—a<b; rT—a—x—a<b;
T > a,

3)
r—a+x+a<b.

Ananornuno, mpu a < 0 TakkKe HEOOXOINMO PEIINTh TPH CHCTEMBEI.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 51 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Taxum obpasoM, pelleHne HepaBeHCTBa (1) C HCIIOJIb30BaHueM rpadude-
CKOIl MOJIeJIN — palMOHaAJbHBIIA METOLI.

IIpumep 3.2. Haiture Bce 3nadenns napamMeTpa a, P KOTOPBIX ypaB-
HeHue

|2 —a| =a® — 6 (2)

nMeeT POBHO 3 KOPHSI.

Pewenrue(I cnoco6). PaceMoTpuM paBHOCHIBHBIH TEPEXO/T;

a2—620, a2—620,
Wi
?2—a=a’—6 22 —a=06—a’
a’ > 6, a’ > 6,
I
>=a>+a—6 2? = —a’ + a + 6;
a’ > 6, a’ > 6,
r=+va’+a—6, Win r=+v—a?+a+6,

r=—Va*+a—6 x=—/—a2+a+6.
Bo3MOXKHBI cJie/iytonine ciyvdan:
1) Kaxoe ypaBHeHNE KazKJOW CHCTEMBI MUMEET M0 2 PA3JINIHBIX KOD-
HsI, HO OJINH W3 KOPHeHl TepBOro ypaBHEHUs COBIAJIaeT ¢ OJHUM M3 KOpHeil
BTOPOTO YpaBHEHUSI.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |
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2) VpaBreHue 1eppoil cucTeMbl UMeeT | KOpeHb, ypaBHEHHEe BTOPOM CH-
CTEeMBI IMEET 2 Pa3INIHbIX KOPHS, I HII OJINH I3 HUX HE COBIIAaeT C KOPHEM
IIEPBOIO YPaBHEHMS.

3) YpaBHeHUe [EepBOii CUCTEMbI UMEeT 2 PA3JINIHBIX KOPHS, HU OJIUH U3
KOTOPBIX HE COBIIAJIAET C €JIMHCTBEHHBIM KOPHEM ypaBHEHHSI BTOPOI CHCTe-
MBI.

PaccmoTpenne Becex Tpex CiydaeB U aHAJIUTHYIECKOe PeIleHre CUCTEeM TP~
BOJIUT K I'POMO3JIKIM IIPE0OPA30BAHMAM 1 BHIYUCICHUSIM, OJHAKO, TUTATETH
MOYKET UX BBIMOJHUTH CAMOCTOSITE/ILHO.

[Tosromy pacemorpum II criocod, ocHOBaHHBIN Ha UCIIOJIB30BAHIE I'padu-
YeCKOM MOJeJIN 3aJIa49i.

Pemenne (I1 crioco6). [Tocrponm B cucreme KoopauHaT rpadukn GyHKIHIT
y=|2?—al|uy=a*—6 (puc.3.2).

I'paduk dynkiuu y = |22 — a| npu a < 0 ne nepecekaer och Oz, npu
a = 0 kacaercs ocu Oz B eguncTBenHOi Touke (0;0), mosromy mpu a < 0
ypaBHeHHe (2) He MOYKET UMETh 3 KOPHSI.

IIpn a > 0 rpaduk pacroozkeH Tak, KaK MOKa3aHo Ha PUCYHKe 3.2.

I'pacdbukom bynkimn y = a? — 6 gBadeTcs ceMeilcTBO MPSMbBIX, TapaJ-
JeabHbIX oc Ox, T0ITOMY, YTOOBI ypaBHEeHHe (2) MMesI0 POBHO 3 KOPHS,
Ha 0 4TOOL! IIpaMast i = a’ — 6 npoxomuia depes Touky A(0;a), To ecTb
HEOOXO/IIIMO PENATEL ypaBHenne a2 — 6 = a;

a2—a—6=0;

Kapedpa
MEMOJUKU
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MAMEMATUKY
u
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Puc. 3.2.

a=—2 wm a=3.

CrenoBarenbho, a = 3 (yaursiBas, 9to a > 0).
Omeem: npu a = 3.

ITpumep 3.3. Ilpn kKakux 3HAUEHUAX TTapaMeTpa @ CUCTEMa YpaBHEHMIT

(z+2)*+y* =1,
(z—3)*+y*—4dy=a®>—4

(3)

nMeeT eJMHCTBEHHOE peIHGHI/Ie?

Hauano

CopepxaHue

lMpunoxeHune
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Pewenue. TlepBoe ypaBHeHMe cuCTeMbI 33/1a€T OKPYKHOCTH C IEHTPOM B
touke O1(—2;0) u pamycom 1.
Bropoe ypaBHeHUe cUCTEMbI MOXKHO 11Pe0OPa30BaTh:

(x—3)+y* —4dy+4=d’

(z =3+ (y* —2)* = a’.

D70 ypaBHEHUe 3ajaeT ceMeiicTBO OKpyzKHocTeli ¢ meHTpoM Os(3;2) u pa-
JYCOM Q.

Cucrema (3) OyeT UMeTh €JIMHCTBEHHOE PEIieHNe B JIBYX CJIYUAsIX:

1) OKpY’KHOCTH KaCAroTCsi BHYTpeHHIM 06pa3oM (Touka A; puc. 3.3);

2) OKpYKHOCTH KacatoTcsi BHEIIHIM 0bpas3oM (Touka B; puc. 3.3).

Puc. 3.3.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 55 nz 197

Haszag
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1. Ecim okpyKHOCTH KacaloTcsl BHYTPEHHIM 00pa3oM B To4uke A, To pa-
anyc a OKpyzKHOoCTH ¢ neHTpoM Oy paBeH O A = 09 B + 2.

2. Eciin oKpy»KHOCTH KacaloTcsl BHEITHUM 00pa3oM B TOYKe B, TO B Ipsi-
MoyrojibHOM Tpeyrojibanke C'O10y @ 0109 = 1 4+ a; O1C = 5; O,C = 2,
[IO9TOMY IIOJTY IHM:

(1+a)®=5%+2%
(1+a)* = 29;
l+a=v29 nmm 1+ a=—V29;
a=v29—1 wm a=—v29—1.

Torma pagnyc OyA = O9B + 2 (cnyuaii 1). Orcioga a = 1 + /29 nwim
a=—1—+29.

Omeem. ipu a = 1 + /29 wim npu a = —1 4+ /29.

MgbI paceMoTpesi OCHOBHBIE THIIBI 3a/1a4, PelleHne KOTOPLIX [Ipe/Iojara-
eT UCIIO0JIb30BaHNe aHAJIUTHIECKNX U KOHCTPYKTUBHBIX IIpreMoB. B 3aBucu-
MOCTH OT BHJIa ypaBHeHUsI (HepaBEeHCTBA, CUCTEMbI) HHOT/A Teeco00pasHee

NCII0/IB30BATh I'PaUUIEcKy0 MOJIEIb 3aJladil JJIsi PallMOHAJIU3ANN Pele-
HUS.

IIpumep 3.4. Ilpu Kaknux 3HadeHndAX MapamMeTpa a ypaBHEHHE
4*"’”2 —a-21’$2—|—a
21-a%_1

= 3 uMeeT X0Ts Obl OJIHO peleHne?

Pewenue. Beegem 3ameny 27" = t, mpudeM Tak Kak —z2 < 0, To
O<2_$2§20,ToeCTbO<t§1.
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t*—2t(a+3)+a+3
2t—1

YpaBHEHWE TPUMET BU]T = 0. IToryguennoe ypaBHeHue pas-

HOCHJIBHO CHUCTEME

t? —2t(a+3)+a+3=0,

2 — 140, 4)

Bo3MOXKHBI CJIeyIONITe CJIydamu:

1) ypasrenue (4) uMeer 2 pa3jinIHbIX KOPHsI, KAyKJIbIil U3 KOTOPBIX MPH-
Ha[1eKuT mpoMexkyTky (0; 1];

2) ypaBuenue (4) nmeer 2 pasIUYHBIX KOPHSI, HO TOJBKO OJMH W3 HUX
npuHa et mpomexkyTky (0;1];

3) ypasuenue (4) mveer 2 paBHBIX KOPHsI, KOTOPbIE TTPHHAIEZKAT TTPOME-
xKyTky (0;1].

PaceMoTpuM KazKk (bl 13 HePeYrCIeHHbIX CIYYaes.

1. Ypasuenue (4) umeer 2 pas3JndHbIX KOPHS, KazK/blil 13 KOTOPBIX MPH-
HatexkuT npomexxyrky (0; 1] (puc. 3.4).

Puc. 3.4.
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Bo3morkHOe cxeMaTrmaecKkoe paciojioxKenue rpaduka QyHKINNT
y = t? — 2t(a + 3) + a + 3 noxazano Ha puc. 3.4 U oNUCHIBaETCs Crleylomeil
CUCTEMOIL:

(D >0, ((a+3)2—(a—|—3)>0, (0 < —3wma> -2,
0<ty<1l, JO0<a+3<1, )-3<a<-2 Kagedpa
f(0) >0, a+3>0, a> —3, MemMOoJuKY
£(1) > 0; 1-2a+3)+a+3>0 a<2. npenodasarus
‘ ‘ ‘ MAMEMATAUKU
Cucrema He UMeeT pereHwuil. -

2. Ypasuenue (4) nmeer 2 pasinaHbIX KOPH:, HO TOJBKO OJUH U3 HUX ungopmamuru
npuHaIeKuT mpoMekyTky (0;1].

BosMmozKkHble pacio/ioxkennus rpaduka bysxmun y = t2 —2t(a+3) +a+3
[IOKa3aHO Ha PUCYHKeE 3.D.
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3aluiieM CUCTeMbI, COOTBETCTBYIOININE IpaduiecKoil MOJIEIN 3a,1a1H:



{a< -3, {a> — {a—Q,
I W

a < —2, a > —3, a> —2.

OxonuaresbHo: a < —3 wim a > —2.

3. VYpasHenue (4) mMeer 2 paBHBIX KOPHsI, KOTOPbIE MPUHAJIEXKAT MPO-
mexkyTky (0;1].

IIpu D = 0 nmeem: ¢ = —3 wim a = —2.

Ecim a = =3, 10 t> = 0, Torna t = 0 ¢ (0; 1].

Ecima = -2, 0t =1 € (0;1].

[Tposepum BoInOIHEHNE yeaoBus 2t — 1 £ (0, To ecTb HaiijgeM, NP KaKux
3HAYEHUSTX HapaMeTpa a BbIHOJIHSIeTCH yciaoBue t # %

[ycrs ¢ = 3, Torma (3)> = 2-3-(a+3)+a+3 =0, orcriona ;1 = 0 -
HeBepHOe PABEHCTBO IIPH BCEX SHa‘{eHI/IHX napamerpa a.

Omeem: ipu a < —3 u npu a > —2.

ITpumep 3.5. Ilpn kaknx 3HaUEeHUAX TTApaMeTpa a ypaBHEHUE
|z +1] —a| =2 ()

UMEET POBHO 3 Pa3IUIHbIX KOPHs?
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Pewenue (I criocob). Ypasuenue (5) paBHOCHIBLHO COBOKYITHOCTH YpaBHe-
HIIT

x4+ 1] —a=2

lz+1=a+2 (x) VLTI lz+1=a—2 (*x).
AnasiornvHo 3aja4e 2, cjejyer paccMOTPETh BOSMOYKHBIE CJLY YAl

T |l + 1| —a = —2;

1. YpaBHenue (*) mMeeT 2 pa3JNIHBIX KOPHSI, HU OJINH U3 KOTOPBIX HE
COBIIAJIAET C €IMHCTBEHHBIM KOPHEM YDABHEHUST ().

2. VpaBHeHue (%) uMeeT 2 pasuIHbIX KOPHS, HE OJIMH 13 KOTOPBIX HE
COBIIA/IAET C €JIMHCTBEHHBIX KOPHEM yDaBHEHUs ().

3. YpaBrenue (%) u ypaBHeHHe (#*) UMEIOT 110 2 PA3JIMIHBIX KODHs, OJIIH
13 KOTOPBIX COBIIAJAET ¢ KOPHEM JPYroro YpaBHEHMUSI.

Perienne cucreM, COOTBETCTBYIOMIMX KayKJIOMY U3 MEPEUNCIEHHBIX CJIy-
YaeB, IPEIOCTAB/ISIEM YUTATEIO I CAMOCTOATEILHON PabOTHL.

Permernne (11 criocob). Ucnosbsyem rpadudeckne npeacrasienus. [locrpo-
M rpabukn Gyaknnit y =2 u y = ||z + 1| — al.

['paduxkom dyHKIMN y = 2 gBjsgeTC MpsiMast, mapaJuiesibias ocu Ox u
npoxojisiias depe3 Touky A(0;2).

['pacux dyuknun y = |x+ 1| — a nonyden u3 rpacduka Gynknnm y = |x|
CIBUTOM Ha | eIMHUITY BJIEBO U Ha a euHUI BHU3 (ecm a > () mim BBEpX
(ecsim a < 0).

J171s1 BBITIOJIHEHNST TPeOOBAHUI 3 141 HaJI0, YTOOBI rpaduKi paciojara-
JINCh TaK, KaK IIoKa3aHo Ha pucynke 3.0.

Bamerum, uro eciau Touka B(—1;2) sBjsgeTcss BEpIIMHON JIOMAHOMN, TO
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Puc. 3.6.

eCTh ee KOODJIMHATHI YIOBIETBOPSIOT paBeHCTBY y = ||z 4+ 1| — a|, To Tpebo-
BAHHE 34291 BBIITOJTHATCS.
Pemmm ypasrenue 2 = || — 1+ 1| — al;
2=]—al;
laf = 2;
a=2uma= —2.

YauTeBag, 9To @ > 2, MOJyInM, 9T0 a = 2.
Omeem: ipn a = 2.

ITpumep 3.6. Haitmure Bce 3HadeHns mapamMeTpa @, Mpu KOTOPBIX ypaB-
HEHUe

logy,.(z +a) =2 (6)
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HEe nMeeT KOPHeil.

Pewerue. Paccmorpum crucreMy, paBHOCHIBbHYIO ypaBHeHUIO (6):

2¢ # 1, OTCIO/IA z#£0,5
T+ a=(2z)% 422 — o —a = 0.

Paccmorpum puckpumutanT (D) ksagpartHoro ypasnenus 4r?—x—a = 0.

D=1%—-4-4.(—a) =1+ 16a.

1

L. Ecim D < 0, o ectb 1 + 16a < 0, orcrona a < —1g,

MeeT KOpPHEIl.

TO ypaBHEHHEC HE

1

2. Eeim D =0, To ectb a = — 15,

1

T1 = X9 = R

BaMeTuM, 4To T = % VIOBJIETBOpSIET JIBYM HEPABEHCTBAM CHUCTEMBI, I10-
9TOMY ypaBHeHne (6) nMeer e MHCTBEHHbBII KOPEHb.

3. Ecu D > 0, To ectb a > —%, To ypaBHenue (6) nmeer 2 pasIHaHbIX
1—/1+16a.
8 I

_ 1+V/1+16a
Ty = =g —.

[t Toro 9To0BI B 9TOM ciiydae ypaBHeHue (6) He nMeso KOpHei, Hajo
oTpedOBATH BLITIOJTHEHNE CJIETYIONIINX YCJIOBHIL:

TO YpaBHEHHNE MMECT 2 PaBHBIX KOPHI:

KOPHS: T] =

1) sinbo 0ba HafiIeHHBIX KOPHSI HE MOJIOKUTEJIbHBI;

2) JINOO OJINH M3 HUX HEIOJIOXKUTE/ILHBIN, a BTOPOil — paBeH %

[lepBoiil crydait HEBO3MOXKEH B CUJTy OUYEBHIHOCTU HEPaBEHCTBa Lo > (.
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Bropoii cydail mpejoaracT pereHne CUCTEeMbI

1—+/1+ 16a <0,
1+ 1+ 16a =4,

Vv1+16a > 1,
v1+ 16a = 3,

14 16a = 9;
Hauano
16a = §;
1 CopepxaHue
a = —.
2 lMpunoxeHune

CiteioBaTe/IbHO, TIPH @ = % ypastenue (6) Toxke He UMeeT KOpHeii.

Samevarnue. Haiitn 3nauenne [HapaMeTpa a = % MO>KHO U IIO-APYyromMy,

HallpuMep, TaK: HailJleM 3HaueHus apaMeTpa a, IPU KOTOPbIX KOPHEM KBaJI-
1.

paTHOTO ypaBHeHUd 40> —  — a = 0 gBIATCA YNCIIO 5
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. 1 1
Omeem: pn a = § WM NpH @ < —7c.

ITpumep 3.7. Haitjiute Bce 3HaUeHns napaMerpa a, Mpu KOTOPBIX YPaB-
HeHue

cos2x +sin*z —a’+2a—1=0 (7)

UMeeT KOpHU.

Pewenue (I ciocod). Ucnombayem dopmyity Kocnmyca IBOHHOTO yTJIa, mo-
JIy IUM:

1—2sin’z+sin*z —a®+2a—1=0,
sin'z — 2sin®z — a? 4 2a = 0. (%)
Bsejsiem zameny sinx =t, rae 0 <t < 1.
YpaBHeHue (%) IpUMET BUJI:
t* — 2t — a® + 2a = 0, (%)
2 —2%+1=0a>—2a+1,
(t=1)7=(a—1),

t—1=a—-—1 wm t—1=1-—a,
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t=aumt=2—a.

,Z[JIH BDBIITIOJIHEHU A Tp€6OBaHI/Iﬂ 3ala91 HYy>KHO, YTOOBI BBIITOJIHSAINCD ycJi0o-
B

0<a<lmm0<2—-—a<l,
0<a<lumnml<a<?2

Cnenosarenbho, ypasuenune oyaer mmerh kopun mpu 0 < a < 2.

Omeem. pu 0 < a < 2.

Pewenue (11 crioco6). Pemum ypasuerue (), HCHOJIBb3Ys TPahUIEcKyO
MoJIesIb 3ajaun: t2 — 2t — a® + 2a = 0.

Haitem KoopamHaThI BEPIIUHBI TapadOJIbL:

to=1; yo=—a’+2a—1=—(a—1)>
CiietoBaTe/IbHO, BOBMOXKHBI CJIC/IYIONINE CIyUIan PACIOIOKEHUS 1apabo-
abl (puc. 3.7) B cOOTBETCTBUU ¢ TPEOOBAHUSIMU 34, 1A H:

Puc. 3.7.
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CocraBuM aHAJIITUIECKYTO 3allUCh, COOTBETCTBYIONLY IO rpadukam (1), (1)
u (I11).
I:f(1)=0,—(a—1)2*=0;a=1.

1) <0 —(a—12%<0 a+1 a+1
f(0) > 0; 2a — a® > 0; a(2 —a) > 0; 0<a<2;
MEMOOUKU
O<a<luml<a<?2. npenodasarus
MAMEMAMUKU
U
IIT : f(1) <0, a? 1, a=0wma=2. unopmamuru
f(O) = 07 a(2 - a’) = 07 Havano |
OObenHNM TIOJIyYeHHBIE B TPEX CAydasiX PelIeHnsl, MOJIYINM OKOHYA- Coepware |
TeJIbHBIIT OTBET. - |
pM./'IO)KeHMe
Omeem: pu 0 < a < 2.
Samevwanue. Perenne ypaBHeHUs (*) aHAJTUTHICCKIM METOJIOM SIBJISCTCST « | > |
pannoOHAJIbHBIM 38 CIET KOHCTPYKIMN CAMOTO YPABHEHUST (JIETKO BbIIEIAIOT- « | »
CsT TIOJIHBIE KBAJIPATHI). Cramms 66 s 107

Ha Becb skpaH

|

|

ITpumep 3.8. [lpn Kakux 3HaYeHUAX IapaMeTpa @ ypaBHEHUE Hasaz |
a-cos2x = sinx (8) |

|

3akpbiTh

UMeeT Ha OTPe3Ke [—%; %] €JIMHCTBEHHBIN KOPEHb !



Pewenue. PaccMmoTpum KOHTpPOJIbHOE 3HaUenne mapamerpa a = (0. Ypas-
mernne npumet Bujg sine =0 (8.1).

Orcrona x =7mn, n € 7.

Ha orpeske [—%;
[Tycts a # 0, Torjma ncnosibsyem hopMy/Iy KOCHHYCa JBOWHOTO yTJia, I0-

%] ypasrenue (8.1) umMeer e uHCTBEHHBIN KOpeHb x = (.

JTy TUM:
a(l — 2sin’ ) = sinz,

2

—2a -sin“x —sinx +a =0,

26 -sin’x +sinz —a = 0.
Beejem zameny sinx = t, e —1 < t < 1, nostyunm kBajpartoe (a # 0)
ypasnenue 2at’ +t —a = 0] : 2a;
1

t2+i.t——:0.
2a 2

3aMeTnM, 4TO IOJyYeHHOEe KBaJIPATHOE yPABHEHHE NMEeT 2 Pa3JIMdHbIX
kopust (D > 0), u Tak Kak ty - ty =
(myerb t1 < to).

st BBIOIHEHUSA TPeOOBAHUS 331491 HAJI0, YTOOLI BBLIIOJIHSIOCH YCIO0-
BUE:

a) eciu —1 <7 <0, 10 t9 > 1, win HA0bOPOT,

0) ecm 0 < ty < 1, Torma ¢ < —1.

['pacbuaeckas mojesb 3agaan (mpu a > 0), COOTBETCTBYIOIMIAsT YCIOBHSIM

—%, TO 9TU KOPHM MMECIOT pa3HbI€ 3HaKHU

(a) m (6), mpencTaBieHa Ha pucyHke 3.8.
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Puc. 3.8.

CucreMmbr:

(a){f(1)<0’ {2a+1—a<0, {a<—1,

f(=1) > 0; 2a —1—a >0 a>1;

—1l<a<l

) f(=1) <0, 20 — 1 —a <0, a <1,

f(1) > 0; 20 +1—a > 0; a> —1;

['padudeckas mMojesb 3agauu (mpu a < 0), COOTBETCTBYOIIAs YCIIOBUSIM
(a) u (6), mpejcraBieHa Ha pucyHke 3.9.
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Cucrema(B):

f(=1) >0, 20 —1—a >0,
f(1) < 0; 20+1—a < 0;

Cucrema(r):

2a — 1 —a < 0;

f(1) >0, {2a+1—a>0,

{f(—l) <0;

Okonuaresibuo: —1 < a < 1.
Omeem: npu —1 < a < 1.
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3.2 Ilapamerpudeckasi miaockocTh (x;a). ITapamerp Kak
paBHOIIpaBHasl IepeMeHHad. Vcnojb3oBaHne rpadpmniecKnx
Mo/ieJieil B MJIOCKOCTH (r;a) KaK OCHOBHOTO CPEeACTBa Mpu
pelleHnn 3a7a4 C IIapaMeTpaMu

KoHCTpyKTUBHBIE IIPHEMbI PeIleHnsI 3aad ¢ apaMeTpaMi, CBI3aHHbIe
¢ IOCTPOeHMNeM I'paduyuecKoil Moje/n 3aJaul B KOOPAUHATHON ILIOCKOCTU
2Oy, ObLIN PACCMOTPEHBI B IPEeAbLAYIIIX Jekinngax. OpHako MHOrUe 3a/1a4un
MOYKHO PEIIUTh PalMOHAILHO, €CJIM PACCMATPUBATEL IapaMeTp KaK PaBHO-
[IPaABHYIO IIEPEMEHHYI0. B TakiX ciydasx MOXKHO HCIOJIb30BATD:

1) mapamerpudeckyio miockoctb xOa, B KOTOPOIl & — He3aBUCUMAsI [epe-
MEHHAasl, @ — 3aBUCUMAasI;

2) mapaMeTpuvecKyto miockocTb aOx, B KOTOPOil @ — He3aBUCHMasi Mepe-
MEHHAasI, T — 3aBUCHMASI.

Bribop mapamerpa a B KadecTBe HE3aBUCUMOIl ITepEeMEHHON MJIN 3aBUCH-
MOl IIepeMeHHOIl CBsI3aH € TeM, YTO Jierde Jii BBIPA3uTh: T UYepe3 a WJIN,
HAa000POT, a Yepe3 .

PaccmorpuM 3ajia4un, cBsi3aHHBIE ¢ IIOCTPOeHNneM I'paduyuecKux Mojieseit
ypaBHEHNUIT, HEPABEHCTB B IapaMeTpuieckoii miockoctn rOa.

ITpumep 3.9. Haiizure Bce 3HaueHuns napaMeTpa @, IpU KOTOPBIX YPaB-
werue [0og)_,(a — x + 2) = 2 umeeT X0Tsi ObI OJINH KOPEHb, TIPUHAJIEXKAIIII
npoMexkyTKy [—1;1).

Pewenue. TlepeiiieM K paBHOCHJILHO CHCTEME:
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1—2>0,
1—x#1,
a—z+2=(1-21)?%

[TockoJIbKY 1mapaMeTp a JIErKO BbIparkKaeTcsl Yepe3 IePEMEHHYIO T, TO Pac-
CMOTPUM CHCTEMY KOOPJMHAT (; @), B KOTOPOIl mocTponm rpaduk QyHKIIn
Hauano

a=2>—x—1, upn ycaosun x # 0, < 1.
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lMpunoxeHune
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YpaBHeHue Oyjier UMeTh XOTsi Obl OJINH KOPEeHb Ha mpoMexkyTke [—1; 1),
ecnm—§§a<—1pmﬂ—1<a§1.

IIpumep 3.10. IIpu kakux 3HaYeHUAX MTapaMeTpa a ypaBHEHUe
(a+1—|z—1))-(a+2*—4z) =0 (3.1)
nMeer 4 pa3/IMIHbIX KOPH!

Pewenrue (I criocod). Jlarnoe ypaBHEHNE YaCTO HABBIBAIOT PACIIAIAOTIIIM-
s, IIOCKOJIbKY, MCII0JIb3Ysl PABHOCUJILHBIN II€PEeX0j], MOXKHO 3alliCaTh:

a+1—|z—1=0uwma+ 2> — 4z =0,
lz—1=a+1 (D)uma*—4x+a=0 (2).

Bamernm, aTo ypaaenus (1) u (2) OyayT UMETh 0 2 PA3INIHBIX KOPHS,
ecma+1>0ud—a>0.

Orcrona —1 < a < 4.

Haiinem kopuu ypasrenus (1):

t—1l=a+1umzxr—1=—a—1,
r=a4+2wmwmz= —a.

[ToscraBuM HalijieHHbIE KODHU B ypaBHeHne (2).

r=a+2:(a+2)?%*-4(a+2)+a=0,
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a>+4a+4—4a—8+a=0,

a>4+a—4=0.
D=1+4-4=17; alz_l_T‘/ﬁ; agz_“T‘/ﬁ.
r=—a:(—a)’—4-(—a)+a=0,
a® 4+ 5a = 0,
a=0wma= —5.

Vcksmounm HafijieHnble 3HaYeHns apaMeTpa a n3 npomexyrka (—1;4),
IIOCKOJIBKY 1TPH HallIeHHbIX 3HaUeHUAX @ (1) n (2) Oy/IyT UMeTh OJIMHAKOBbIE
KODHI.

Omeem: ipu —1 < a < 0, nu ipu 0 < a < 71%@

(#ﬁ<a<4.

, WU TIpA

Paccmorpum 11 criocob pentennst ypaBuenus 3.1, mCoib3ys rpauieckyio
MOJICJIb 3a1a4H.

I[Toctponm rpacdukn dbynxnuit @ = |z —1| —1 u a = —2? + 42 B napamer-
pudeckoii miockoctn xOa (r — He3aBUCHMAasl TIEPEMEHHAsI, a4 — 3aBUCHMAs
epeMeHHast ).

['paduk bysxiun a = | — 1| — 1 nosnyden u3s rpaduka a = |z| caBurom
Ha 1 BupaBo u 1 BHUS.
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Puc. 3.11.

I'paburom GyHKIHN @ = —x° + 4 ABIgeTca mapabosa, BeTBH KOTOPOIt
marpassensl Bun3; (0;0) u (4;0) — Toukn nepecedennst rpaduka ¢ ocbio O;
BeplInHa napabossl — Touka (2;4); (zg = :—3 =2);a0=—-4+4-2=4.

Jlerko Bujerh, uto npu —1 < a < 0 npsmblie, napaJjieabable ocu Ox,
OyIyT IepecekaThb jJBa rpaduKa B YeThIpeX TOUKaX, TO €CTh ypaBHEHUE OyIeT
UMETh 4 Pa3IuIHbIX KOPHS.

Haitjiem KoopauHaTsbl TOUKH A — TOUKE IiepeceueHns: rpadbuKoB:
lz—1|-1=—-2+4z (z> 1),
T —2=—g?+ 4z,
2 —3x—2=0,
D=9+4.2=1r7.

Hauano

CopepxaHue

lMpunoxeHune
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3—V17 3+ V17
pp =Vl ol =V
2 2
e z = 35207 10 ¢ = ‘3+2\/17 _ 1’ 11— ’1+2\/17’ 11— \/15—1_

3417, —1+V/17
B > — TOYKa Tepecevdenns rpaduKoB.

Ciie1oBaTe/IbHO, €C/Ii _1%@ <a<4nm0<a< M
K TaKzKe [epeceKkaloTcst B eThIpex TOYKax, CJIeoBaTeIbHo, ypasHenie 3.1

Urak, Touka A (

, TO Tpacdu-

nMeeT POBHO 4 paz3/InuHbIX KOPHSI.

Omeem: ipn —1 < a < 0, win upu 0 < a < #ﬁ

%<a<4.

, WJIN TIpA

Paccmorpum 3a1a4u1, B KOTOPBIX IIePEMEHHAasl X JIEPKO BbIparKaeTcs de-
pe3 mapaMeTp @, U MO3TOMY, IeJ1ecoodpa3Ho PAIMOHATM3UPOBATDL PEIleHNe,
UCIIOJIB3YS ITapaMeTPUIecKyIo IJIOCKOCTh aOx.

IIpumep 3.11. Ilpn kKakux 3HaYEHUSIX IapaMeTpa @ CUCTeMa,

22— (2a+1)r+a*+a<0, )
He MMeeT pereHuii?
2 —3x—4>0

Pewenue. Pazioknum KBaJipaTHble TPEXUIEHBI, 3allICAHHbIE B JIEBOI 1a-
CTH KayKJIOr'0 HEpaBeHCTBa, Ha MHOXKHUTeIN. [loryuanM cucreMy, paBHOCUIIb-
HYIO JIAaHHOIT cucTeMe:
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(z —a)(z —(a+1)) <0,
(z+1)-(z—4)>0.
PacemoTpuMm mapaMeTpudecKyo II0CKOCTh a(Qx, B KOTOPOIl MOCTPONM
rpabukun x =a, r=a+1, v=-1, r=4.

Hauano
CopepxaHue

lMpunoxeHune
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Puc. 3.12.

Haszag

[IITpuxoBKOii MOKa3aHO MHOXKECTBO TOUYEK, KOOPIUHATHI KOTOPHIX Y/I0OBJIe-
TBOPSIOT CUCTEMe HepaBeHCTB. alaeealel ek

[TpoBejist BepTUKa/IbHBIE IPsIMbIe @ = —1 U @ = 3, MOJIyYUM, 9TO CUCTEMA Bakperms
OyzeT mMeThb pemteHus npn a < —1 wim upu a > 3.




CJiesioBaTe/IbHO, HET PEIeHuii Mpu BeexX a 13 mpoMexkyTka [—1; 3].
Omeem: mpu —1 < a < 3.

ITpumep 3.12. HaiijiuTe Bce 3HaUEHUS TTapaMeTpa @, IIPU KOTOPBIX YPaB-
wenne (r +7)% + (a —6)* = |r —a+ 13| + |z + a + 1| umeer equucTBeHHbIIT
KOPEHb.

Pewenue. PermuMm ypaBHEHHWE, NCHOJIB3YS U aHAJTUTUYECKHE PACCYK/Ie-
HUs, 1 TpadUIECcKyI0 MOJIEIb 3a/la9l B IapaMeTprIecKoii miockoct aOx.

Haitjem nysmmm mojyiieit x = a — 13 u x = —a — 1, u mocrpoum rpadpukn
srux dbyskuit (puc. 3.13).

X

Puc. 3.13.

Hauano

CopepxaHue
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['padurkamu QyHKIUI ABISIOTCS TIepeceKalonuecs mpsMblie, pa3onBaio-
e KOOPJAMHATHYIO ILJIOCKOCTH Ha 4 objactu. Oboszmaunm ux: [, II, I1I n

IV.

PaccMmoTpuM 3HaKN BhIpayKeHU, CTOATIINX TIOJT 3HAKOM MOJTYJIell B KazK 10

n3 JeTbipex obsacreii. s yaodcTa cocraBum Tadsuiy 3.1.
Y Y Kaghedpa
Tabaumna 3.1. MEMOOUKU
Breipaxkenune nog momynem | I | IT | IIT | IV npenodasanua
P ——— T == |+ MAMEMAMUKU
ztatl +[+][- |- U
urpopmamuKru
Vcronb3yst Tab/InIly 3HAKOB, PACKPOEM MOJYJIN B KayKJI0il 13 obJracTei. Hawano |
I obacTb:
Cogepxatue |
(I’+7)2+(a—6)2:x—a—f—13—|—l‘+a+1, IMpunoxerne |
< >
(x+7)+ (a—6)? =22 + 14, | |
) ) « | » |
z°+ 14z + 49+ (a — 6)° — 2z = 14,
CrpaHuya 78 nz 197 |
2%+ 122 4+ 36 + (a — 6)% = 1, ; |
azag
(x + 6>2 + (a - 6)2 = 1 Ha Becb skpaH |
['padpukom mosryueHHoro ypaBHenus: B I obyractu siBJasieTcst ayra OKpy»K- Sonpurrs |

HOCTH ¢ TIeHTpoM B Touke (6; —6) u pajuycom 1.



IT obnacTh:
(z+7)+(a-6°=—2+a—134+zx+a+1,
(x+7)?+(a—6)° =2a— 12,
(z+7)2+a*—12a+ 36 — 20 = —12,
(x+7)*+a*—14a+49 =1,
(+7)°+ (a—7)7°=1.
['padukom 3Toro ypaBHenus: Bo II obyacTu siBjsieTcst Jyra OKpYKHOCTH
¢ leHTpoM B Touke (7; —7) u pajmycom 1.
III obacTh:
(z+7)7+ (-6 =—-2+a—13—2—a—1,
(z+7)%+ (a — 6) = —22 — 14,
2%+ 142 4+ 49 + 22 + (a — 6)% = —14,
7%+ 162 + 64 + (a — 6)* = 1,
(x+8)*+ (a — 6)* = 1.
['padpukom nomydennoro ypasuenus B [11 obractu aBisgercsd ayra okpy K-

HOCTH C TeHTPOM B Touke (6; —8) u pasmycom 1.
IV obaactb:

(z+7)?+(@-6°=z—a+13—z—a—1,

Kapedpa
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(z+ 7%+ (a —6)*> = —2a + 12,
(z 4+ 7)* + a® — 12a + 36 + 2a = 12,
(z+7)%*+a®>—10a+25=1,
(z+ 72+ (a—5)*=1.

['padurom nosrydennoro ypasaenus B [V obiacTu gBIseTCS j1yra OKpy K-
HOCTH € TIeHTpoM B Touke (5; —7) u pasmycom 1.
[TocTpoum B Kaxk10ii 13 obJiacreii nojydenubie rpadpuku (puc.3.14).

Puc. 3.14.

Jlerko BuyieTh, 91O 1pu ¢ = 4 Win npu ¢ = 8 ypaBHEHUE MMEET €JIH-
CTBEHHBIN KOPEHb.
Omeem: npu a = 4 win npu a = 8.

Hauano
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IIpumep 3.13. Haitaure Bce 3HaUYEHUS IapaMeTPa @, IPU KOTOPLIX yPaB-
HEHUe
lz—a*+a+2|+|r—a®*+3a—1=2a—3 (4.1)

MMeeT KOPHU, HO HU OJIUH U3 HUX He MPUHAJJIEKUT TPpoMexyTKy (4; 19).

Pewenue (I crioco6). crosib3yem KOMILIEKCHbIE aHAJIMTHYECKIE PACCY 7K-
JeHust 1 TpadrIecKyo MoJIe/Th 3a1a4n (aHAJIOTHYHO 3aj1ade 3.12).
Haitnem mynmm momyeit:

t—a’4+a+2=0; z—a’+3a—-1=0;

xzaZ—a—Z; r=a®—3a+1.

I/ICHOHBByeM CUCTEMY aOm, rac a — He3aBUMCHUMasl IIepeEMEHHad, ' — 3aBU-
CuMag IIepeMeHHasd.

Hauano

CopepxaHue

lMpunoxeHune
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Ha4vano

Puc. 3.15.

Copep>xaHue

['padukn pazdmBarOT KOOPANHATHYIO IIJIOCKOCTD Ha 4 obactu. PaccMoT- Mpunoxenme
PUM 3HAKU BBIPAXKEHUI, CTOAIIIX 110/ 3HAKOM MOJIYJIs B MOy UE€HHBIX 00,18 | |
CTSIX.

Ta6mumna 3.2.

Crpanuya 82 n3 197

Breipakenne, crosiee o 3nakom momyss | [ | IT | IIT | IV
z—a’+a+2 —|+[+ |-
xr — CL2 +3a—1 + |+ | — — Ha Becb 3kpaH

Hazapg

3akpbiTb |



PackpoeM Mojy/in B KakJIoil u3 obJjiacTeii.

I obnacTh:
—z4+a’—a—-2+z—a’+3a—1=2a—3,
2a — 3 = 2a — 3,

0 = 0 — BepHOE PABEHCTBO JIJIsI BCEX JIENCTBUTE/ILHBIX 3HAUEHUAX 4 U T.
II obnacTh:
r—a’+a+2+r—a’>+3a—1=2a—3,
r=a’—a—2.

I1I obaacTh:

2> —a’+a—-2—ax+a’>—3a+1=2a—3,
4da — 6 = 0;

a=15.

IV ob6iacth:
—2*4+a’—a—-2—-2+a*>—3a+1=2a-3,
r=a%—3a+ 1.

PaccMmorpuM rpadudeckyo MoIeb 3a1a49M.

Hauano
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Hauano

PI/IC. 3 16 CoaepxaHrue

lMpunoxeHune

BalmTpuxoBaHHas 00/1aCTh BMECTe ¢ TPaHUIEil COMepyKUT TOUKH, O/ IHHA-
ThI KOTOPBIX () U €CTh KOpHU ypasHenus 4.1.

Haitnem abcruccer Touek Aq, Ao u As.

3
Ay — Bepumna napaboust ¢ = a® — 3a+ 1, ap = 3. Crarma 84 ns 197
Ay — TouKa TIepeceueHus NpsAMoOil ¥ = 4 u napaboibl T = a® — a — 2;
Haszag
a2—a—2=4; a2—a—6=0; a=3 wm a= —2. Ha sece sxpan

3akpbiTh

Tak xak a > 1,5, To a = 3.




As — TouKa nepecedenns npsamoit = 19 u napabossl v = a® — 3a + 1;
a?> —3a+1=19;
a’> —3a — 18 = 0;
a=6 wm a=—3.
Tak xak a > 1,5, To a = 6.
Taxum obpazom, TpedboBaHue 3ajia4un BbinoJHseTcsd upu 1,5 < a < 3 un
npu a > 6.
Omeem. upu 1,5 < a < 3 win upu a > 6.
IT crioco6. 3amerum, 4To ypaBHeHue 4.1 mMeeT KOPHU TOJbKO B CiIydae,
kKorja 2a — 3 > 0, To ecthb 1ipu a > 1, 5.
Kpome Toro, jierko BujeTh, 9TO CHPABEJINBO PABEHCTBO
—(r—a*+a+2)+(x—a*+3a—1)=2a-3.
[TosTomy, mcoab3ys CBOHCTBA MOJTYJIEH:
a < 0;

la| + b =b—a <
b>0,

r—a’+a+2<0,

[omyanwm:
z—a’*+3a—1>0;

r<a®—a-—2,

z>a2—3a+1.
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Hauano

PI/IC. 3 ].7 CoaepxaHrue

lMpunoxeHune

[TocTpoum rpaduaeckyio MoJe/Ib CHCTeMbl HepaBeHCTB (puc. 3.17).

BalTpuxoBaHHble 00JIACTH BMECTEe ¢ TPAHUIE TOKA3LIBAIOT MHOXKECTBO
periennii HepapeHcTs. Ilepecedenue 3alITPUXOBAHHLIX 00J1aCTEl €CTh MHO-
JKECTBO PellleHuii CUCTeMbl HePABEHCTB.

Crpanunya 86 nz 197

AHaAIOrNYIHO TIPEJIBIYIIEMY CIIOCOOY peIleHus HaiijieM KOOP/IMHATHI TO-

YeK Al, Ag u A3.

Haszag

Ha Becb skpaH

A (5-0) A3y As(6:19).

3akpbiTh




Omeem. upu 1,5 < a < 3 win upu a > 6.

1T criocob. PacemoTpum errie ouH cIocod pelleHus YpaBHEHU, ¢ HAIIIe
TOYKH 3peHusi, 0ojiee palnnoHaIbHBIIL.

croib3yst CBOICTBO MO/LyJIeii, pElIUM CUCTeMY HepaBEeHCTB

2a — 3 > 0,
r<a®—a-—2,
x>a?—3a+1.

3 nmepBoro nepaBeHcTBa CUCTEMBI nMeeM a > 1, 5.

Ecan YpaBHEHNE NMEeT KOPHU, TO AOJIZKHO BBITIOJIHATBHCA YCJIOBHE
a’—3a+1<a*—a—2. (puc. 3.18).

Puc. 3.18.

J1j1s1 TOro 9T0OBI BHITOJIHSLIOCH TpeboBaHue 3a1adu (HI OJ[IH U3 KOPHeil He
PUHAIEKUT TPoMexKyTKY (4; 19)), Toukn ¢ koopanaaTtamu 4 1 19 10/KHBI
OBITH PACIIOJIOXKEHBI TaK, KaK IMoKa3aHo Ha puc. 3.19 wanm Ha puc. 3.20.

CnenoBaTebHO, TOJTYKHO BBITOJTHATHCS YCIOBHE :

> —a—2<4 wm a2—3a—|—1219;

Kapedpa
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Puc. 3.19.

Puc. 3.20.

a2—a—6<0 wm a®—3a—18>0;
(a—3)(a+2) <0 wm (a—6)(a+3)<0;
—2<a<3 mwm a<-1 umwm a>6.

YuautbiBas ycjioBue a > 1,5, mojgyunm okondareabno: 1,5 < a < 3 win
pu a > 6.

Omeem: upn 1,5 < a < 3 nin upu a > 6.

Taxkum 0Opa3zoM, paccCMOTPEHHbBIE 3aJ1a91 MOKA3BIBAIOT, B KAKIX CJIydasix
1 ovYeMy yJ00HO paccMaTpuBaTh cucremy Koopanaar aOx (ecu mapamerp
Jlerde BhIPAKACTCS depes3 MepeMeHHy0), B Kakux — cucremy xOa (ecin me-
PEMEHHYIO yJI00HO BBIPA3UTH Y€pes3 Iapamerp).

Hauano
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lMpunoxeHune
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TEMA 4
CBOIICTBA ®VHKIINI B 3AJAYAX C ITAPAMETPAMU

4.1 Wcnooab3oBaHue o0JIacTH olpeaesieHns 1 00JIacTi 3HAUYeHM
dbyHKOnu B 3aa49ax ¢ napamerpamMu. Hanboabinme u
HauMeHbIIne 3HadeHns pyHKIun. MeTo/ OlleHKI 3HAYeHUIA
dbyuknuu. IIpumenenue cBoiicTBa OorpaHMYEeHHOCTH
dyHkIMii, BXOAIMINX B CTPYKTYPY YPaBHEHUIT 1 HEPABEHCTB

Omnpenesierine 4.1. 3akoH (MPaBIIIO), O KOTOPOMY KayKJIOMY 3HAUEHUIO
X U3 MHOXKECTBa unces [) cTaBUTCS B COOTBETCTBUE OJTHO OIPeIeIeHHOE 3Ha-
yeHue Yy, Ha3bIBaeTCs (DyHKIMEl, 3a/JaHHOil Ha MHOXKecTBe 1.

[Ipm sToM x Ha3bIBaeTCs HE3aBUCUMOII IepeMeHHOI 1 apryMeH-
TOM, i — 3aBUCUMOI TIepeMeHHO ni (PYHKIHUE OT &, a MHOXKECTBO
D — objyracTbio onpesiesieHns (DyHKITNN.

Omnpenenenue 4.2. MHOXKeCTBO BCeX 3HAYEHUIl, KOTOPbIE MOYKET ITPH-
HUMAaTh (DYHKIINS, Ha3bIBAETCS MHOYKECTBOM 3HAUYEHMIT (DYHKIINN.

Onpenenenne 4.3. HauMmenbiiiee 91cjio U3 MHOYXKECTBa, 3HAUEHU (DYHK-
I Ha3bIBAaeTCs HAMMEHBINUM 3HadeHueM (YyHKIUU, a HauboJbIee
YUCJIO U3 9TOIO0 MHOXKECTBa — HAMOOJIBIINM 3HaYeHUEeM (DYyHKITUN.

OO6muit aaropuT™ HaXOXKIEHIT HaAHOOJBINEr0 U HANMEHbBIIEro 3HAYeHIs
dbyukiun f #a orpeske [a; bl:
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1) naiitu 3HaueHus: GyHKINE B TeX TOYKax MHTepBasa (a;b), B KOTOPBIX
ee MPOU3BOIHAsT 00PAIAETCsT B HYJIb;

2) HaiiTn 3HavYeHust (PYHKIMU Ha KOHIAX OTpe3ka [a; bl;

3) BbIOpATh U3 HAfiIeHHBIX 3HAYEHNU{T (DYHKIMN HAKOOJIbIIee 1 HAMMEHb-

mee 3HaYeHMs]. K aﬁe@pa

Omako Juisd pemieHust 0oJiee MPOCThIX 3aJ1ad IPUMEHEHNe [TPOM3BOHOI
MEMOOUKU

npenodasarus

Heobd3aTe IbHO.

[IpuBesem npuMepHI.
a) f(x) = 4cos3z; MAMEMAMUKU

—1 < cos3z < 1; “
4 < deos3n < 4. urpopmamuKru
E(f) = [—4;4], cnenoBarenbio, —4 — Hanmenbiree; 4 — HAMOOJIbINEE 3HA~ |
TR Conepranne |
6) f(z) = 7 — 208’ |
0 < cos’z < 1;
0 < 2cos’z < 2 <] > |
—2 < —2co0s’x < 0; “« | » |
5 S 7 — QCOSQZC S 7. Crpanuya 90 us 197|
E(f) = [5; 7], cnenoBaresibio, 5 — HanMeHbIee; 7 — HaUOOJIbIIIee 3HAUE- oo |
HIE.
8) f(z) = 2% — 4z + 3. Ha sece sxpan |
Ty = % = 2 — abcrcca BePIIMHLL TapaboJIb; Sonpurrs |
f(xg) = f(2) =4 —4-2+ 3 = —1 — opjuHaTa BepIINHbI TAPAOOJIBI.



['padurkom yHKIMN sBIsgeTCs Mapadosia, BETBH KOTOPOW HalpaBJICHbBI
BBEpX, M03TOMY f(2) > —1, TO ecTh HaMMeHbIIIee 3HAUEHNEe (DYHKIIUE PABHO
—1, a HauboOJIBINEro 3HAUEHUsT HE CYIIeCTBYET.

r) f(z) = =222 + 62 — 1.

)= =4 =5

fle) =7 () =2-9+6-3-1=—2+8-2-1=35

['padpukom yHKIMHU siBjIsgeTcsd TapadoJ/ia, BETBH KOTOPOil HalpaB/IeHbI
BHI3, odToMy f () < 3,5, To ecTh HanboJIbINEE 3HAUCHIE (DYHKINN PABHO
3,5, a HAaUMEHBIIIEro 3HAYCHISA HE CYIIECTBYET.

[Ipu pemeHnn 9TUxX YeThIpeX MPUMEPOB HCIIOJIb30BAJICS METOJ, OIEHKI
3HAYEHUI DYHKITIH.

PaccMoTpuM npuMephbl 3a/1a4 ¢ apaMerpaMi, IPpU PelieHn KOTOPhIX NC-

MOJIB3YETCs aHAIN3 00/TACTH ONpPE/Ie/ICHUS I MHOXKECTBA 3HAYCHIH (DY HKITHH.

IIpumep 4.1. cmllpn kakux 3HaUEHNAX MapaMeTpa @ YpaBHEHUE

vV —+1=a—+/3— x numeer XoTs ObI OJNH KOPEHD!

Pewenrue (I criocod).
Haiijiem obacTh onpejiesieHns ypaBHEHUS:

x+12>0,
3—x > 0;

Briuiem Bce 1ie/ible Ync/ia, BXOAAIIIEe B 00J1aCTh OIIPeIe/IeHI:

—1;0; 1; 2; 3.

x> —1,

—1<x <3
r < 3

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |

CrpaHuya 91 nz 197 |

Haszag |

Ha Becb skpaH |

3akpbiTh |




[IpoBepuM Kazkjioe U3 HUX, MOJCTABUB B NCXOIHOE YpaBHEHUE.
Ecmaez=—1, 100 =2 cecmaz=0t0a=1++3 ez =1, 10
:2\/§;ecm/1x:2,Toa:1—|—\/§; ec/int r = 3, TO a = 2.
Omeem: npu a = 2, a = 2v/2, a = 1 + /3.
Paccmorpum II criocod pemienns naHHol 331841, CBI3aHHBINA C IIOCTPOE- K adie@pa,
HueM rpaduyieckoil MoJeIn ypaBHeHNsI. TR

[lepermmenm ypasrenue B Bujie @ + 1 4+ +/3 — & = a, u nocTpouM rpa- — ppenodasanus

dbukn bynxmuit f(x) = v+ 1+ /3 — x na obnacru onpenenenns [—1;3]  yamemamury
1 g(x) = a — cemeiicTBO NpsiMbIX, Hapasuieabubix ocu Oz (puc. 4.1). u

urpopmamuKru
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I3 rpacduka jierko BujieTh, 4TO ypaBHEHUE UMeEET IeJIble KOPHU [PH a = 2,

npu a = 2+/2, mpn a = 1 + /3.

ITpumep 4.2. [Ipn KakuxX 3HAYCHUSIX TApaMeTPa @ QyHKIHS
f(z) = v/a—x(2a +4) + (5a + 4) - 22 onpeesnena npu Beex JefCTBUTEb-
HBIX 3HAYEHUSIX 7

Pewenue. st Haxoxkpennss obactu onpejesienns: GyHKIUNT HAJO pe-
muTh Hepasenctso a — x(2a + 4) + (5a +4) - 22 > 0.

PaceMoTpuM BO3MOXKHBIE CJTydau:

1. Ecm a = —3, To HepaBeHCTBO HpI/IMeT BIL;
0-z2—z(—8+4)—3 > 0, orciona z < —3, TO €CTb HEPABEHCTBO CIPABELILBO
He TIPU BCEX ,ZLeﬁCTBI/ITeJIbeIX 3Haqu1/1ﬂx 7.

2. Eci a # —%, 10 dyHKIms Oy/ieT onpejiesieHa Ipy BCeX JeHCTBITE b

HbIX 3HaYCHUAX .’lf, €CJIM BBIIIOJITHAECTCA YCJIOBHE

56 +4>0, |5a>—4, a>—32
D <0; (2a+4) —4-a-(ba+4) <0; a’ > 1;

Omeem: upu a > 1.

IIpumep 4.3. Haiiinre Bce 3HaUeHns mapaMeTpa @, IPU KOTOPBHIX B 00-
JacThb onpeesenus gyukiun y = lg (a® 2 — a®) xogar uncia 13, 15, 17,

HO HE BXOJSIT 4ucjia 3, 5, 7.
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=2 _ q% > 0, TO eCTb

Pewenue. Tlo onpenenenuto jorapudma a’
a2 > a”.

PaccmoTpuM BO3MOXKHBIE CJIyYau:

1. Ecim a = 1, 10 D(y) = @.

2. Ecm 0 < a < 1, Torna dyaknusa y = a”
TeJIbHO, ax — 2 < &, To ecTb x(a — 1) < 2.

YuaureBas, uro 0 < a < 1, umeem a — 1 < 0, Torma xr >
D(y) = (a 1’+OO)
YucJa, B TOM 4Yucjae U 3, U 5, 1 7, 9TO NPOTUBOPEUYUT TPeOOBAHUIO 3aIa4M.
[TosTomy HaligeHHbIe 3HAUYCHUs MTapaMeTpa @ He YIOBJICTBOPAIOT YCIOBHUIO

— yObIBatoIIas 1, CjejaoBa-

1 , TO €CTh

. Ho B sTOT IIPOMEZKYTOK BXOIAT BCE IIOJIOZKHUTECJ/ILHDLIE

3a/1a91.

3. Ecm a > 1, Toryia, yuanThiBas Bo3pacTaHue HOKa3aTeﬂbHof/’1 dbynkiun,
moJIyIuM ax — 2 > x, 10 ectb (a — 1) - > 2, oTKyna & > —=. 3HauuT,
D(y) = (%, +oo). Ha pucynke 4.2 mokazano, Tjie Ha YHUCJIOBON MPIMOit

JOJIZKHO paclioJiaraTbCd 9rCJIO %.

Puc. 4.2.

Takum obpasom, st BbIHOJIHeHI/IH TpeboBaHMs 3a/1a9i HAJI0, YTOOBI BbI-

noJmAnoch yenopue 7 < —= < 13; orciona 7a — 7 < 2 < 13a — 13 (rax xak
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a—1>0);

[\
Hk“«@
wlot S

Ta <9,
13a > 15;)
Omeem: upu }—g <a< %

ITpumep 4.4. N3 obnacTtu onpejiesienns GyHKIN y = [ogy a3 — g

BBLITUCAJIN BCE TeJIbIe TTOJIOXKUTEbHBIE YNC/Ia, U HAILIA UX CYMMY (S ) Haii-
JIATE BCE 3HAUYEHMI IIapaMeTpa, IPpH KOTOPBIX TakKas cyMMa OoJiblie 9, HO
MenbIe 16.

Pewenue. I'padpukom apobHo-nHeitHON DyHKINN
g(x) = T3 = w2121 _ 7 4 20 gppgerca rumep6oda.

2
z—3 z—3 z—3
[To ycnosuio x > 0.

Ecmn 0 < x < 3, 10 g(x) < 0. IIpu Bozpacranun x dbyHKIIsA
glx) =7+ f—fg MOHOTOHHO yObIBaeT, 1 3HadeHne (pyHKIUU CTPEMUTCS K 7
(puc. 4.3).
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Puc. 4.3.

Tx+3 a
[To onpenenenuto yiorapudpma a =3 > a’.

1. Ecim @ = 1, TO HepaBeHCTBO He UMeeT PEeIleHuii.

2. Ecin 0 < a < 1 (mokasaresibHast (byHKIUSI ¢ OCHOBAHUEM ¢ yOBIBaeT),
Tr+3
TO ~—3 < a.

Ecim z > 3. 7o 23 > 7 > a. To ecThb HepaBeHCTBO 213
) —3 ) p

7—3 < G HE BBIIIOJI-
HACTCHA.

Ecmu x < 3, o B unrepsase (0;3) neible dncia — Toabko 1 1 2, u ux

cyMMa paBHa 3 < 9, TO eCTb He BBIIOJIHAETCsl TpeOOBaHIe 3a1a4N.
3. Ecma > 1, o 2 > ¢,

Ecmm a < 7, To moboe 4mcyio, OoJiblliee 3, ABJISETCS €ro pelieHreM u
YKa3aHHYIO0 CyMMY S HaifiTH HeJIb3s.

Hauano

CopepxaHue

lMpunoxeHune
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Ecin a > 7, ToO MHOXKECTBO €10 IOJIOYKUTEIbHBIX PEeIIeHnil — 3TO IpoMe-
KyTOK (3; ), riie a = g(xg) (puc. 4.3).
Haiiiem cymMMbl HaTYypaJIbHBIX pelenuii, HaumHasd ¢ 4:

4+5=09,

445+6 =15,
44+54+6+4+7=22 urtnm.

Ykazannast cymma 9 < S < 16, TOJBKO ecjnd 9ucao 6 IPUHAIIEXKUT
uHTepBaty (3;x(), a 4ucjao 7 9TOMYy MHTEpPBATy He MPUHAJIEZKUT, TO €CTh
6 < z9 < 7. Tak xak dynkuus g(z) = ZE2 yGpaer na orpeske [6;7], 1o
9(7) < g(mo) < g(6), mm T2 < g 7665;’3. Orcrofia Jierko HaifTu, 4To
13 <a < 15.

Omeem. npu 13 < a < 15.

IIpumep 4.5. Haiiinre Bce 3HaUeHUs MapaMeTpa @, IPU KOTOPBIX MHO-

2_3a

2
»KecTBo 3HadeHuit dyuxmun f(x) = 0,257 T2rta HEe IIepeceKkaeTcs ¢ Ipo-

MEXKYTKOM [4; +00).

Pewenue. BoImotHIM clieTyToITne mpeodpa3oBaHms:

f(lU) =0 25:(:2+2x—|—1 -0 25a2—3a—1.

f(z) = 0,256+1D* . g, 250°—3a—1

3aMeTnM, 9To TaK Kak (T + 1)2 > 0 11pu Bcex JefiCTBUTEIbHBIX 3HAYCHUAX
z, 10 0 < 0,250 < 1 mosromy 0 < f(z) < 0,259 31,
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CirenoBare/ibHO, 001aCTHIO 3HaYeHu DYHKIMN f () ABIAETCS TPOMEKY-
Tok (0;0,25% 31,

st BbITIOJIHEHNsT TPeOOBaHUs 3a/a9l [TPOMEXKYTKH HAJIO PACIIOJIOKUTD
TaK, KaK IMoKa3aHO Ha pucyHke 4.4.

Puc. 4.4.

[TosToMy J10JIKHO BBIIIOJIHSITHCSI HEPABEHCTBO:

0,25 —3e~1 < 4

0,259 3a-1 < ( 2571

a?—3a—1>—1;

a’ —3a > 0;

a(a —3) > 0;

a<0 wm a> 3.

Omeem: npn a < 0 win npu a > 3.

Paccmorpum 3aj1ady, B KOTOPOI UCIOJIb3YeTCs CBOWCTBO OIPAHUYEHHOCTH
dyHKINN.

IIpumep 4.6. Haiinnre Bce Takne 3HaUeHHs TapaMeTpa a, IPH KOTOPHIX

224+2ax+a?+9

e < 2x + 5 — 2 uMeeT XOTd OBl OJIHO PelIeHNe.

HEPABEHCTBO
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22 +2ax+a+9

Pewenue. Pacemorpum dyukimo f(x) = ‘ 1 HalijeM MHO-

T+a
JKeCTBO ee 3HadeHMil. JJ1s 9TOro BHIIOJTHUM HEOOXOIMMbIE 1TPpe0Opa30BAHMS.
r’+2azx+a*+9 (z+a)*+9 z4+a 4 3
z+a T z+a |x+a+x+a| 3 ‘ 3 +x+a|'
x+a

3amernum, 4TO ‘ + == +a > 2 (coracHo HepasenctBy Korn), mostomy
f(z) = 6.

Pacemorpum dyukimio g(x) = —x? + 2x + 5 n naiijgem ee naunGosbiiee
3HAYEHUE:

zo=5=1, g(zo) =9(1)=-1+2+5=6;

OTCIO[I;a g( ) <6.
Cite1oBaTE/ILHO, HCXOIHOE HEPABEHCTBO MOYKET UMETH PEIIECHsT, €CJTH M-
eT pEeIeHns CHCTeMa

r+a 3 _
315+ el =6
—224+2x+5=6.

U3 BToporo ypasuenus naxomum, uto x = 1. [lojcraBum naiijennoe 3nade-
HUe T B IIeEpBOe ypaBHEHUE CUCTEMbI, IOJIYYUM a = 2 win a = 4.

Omeem: upu a = 2 wm a = 4.

ITpumep 4.7. Tlpn Kakux 3HAYEHUAX TTapaMeTpa a QyHKIUS

f(x) — (x2—2ax+9

0
+—T)(x—3) MMEeT C OChIO Ox TOJILKO OJHY ODIIYIO0 TOUKY !

Pewenue. s HaxoxKjaeHus odmmx Touek GpyHKIuNn ¢ ocbio Ox permmnm
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2_
ypaBHEHNE % = (), KOTOpOE PaBHOCUJILHO CUCTEME
z? — 2ax +9 =0,

x # 1,
x#3. Kapedpa

MEMOJUKU

1. Haitjiem Bce 3Hauenuns napaMeTpa a, IpH KOTOPBIX KOPDHEM yPaBHEHUS — npenodacarus
ABJIIETCI YUCI0 1: MAMEMATNUKU

1242a-149=0; u

2a = 10; urpopmamuKru

a=3>. Hauano |

Eciu a = 5, To ypasuenue npumer sug 22 — 10z + 9 = 0. Concpranme |

ITo Teopeme, obpatHoit Teopeme Buera, mosyunm, uro r; = 1; £9 = 9.

Tak kax 4mcsao 1 He BXOAUT B 00J1aCTh olpejie/ieHnss PYHKITUN, TO YpaB- Trerarre_|
HeHNe MMeeT eJINHCTBEHHbIN KOpeHb 9. « | > |

2. Haitjilem Bce 3HaveHus 1mapamMeTpa @, pu KOTOPBIX KOPHEM ypaBHEHUsI « | » |
SIBJISIETCSL YUCJIO 3! S

32-2.4-34+9=0;

60 = 18: Hasaa |

a = 3 Ha Becb skpaH |

Ecin a = 3, To ypasuenue nmeer Buj o2 — 6ax + 9 = 0, oTKy1a Sonpurrs |

T1 = T9 = 3.



Ho 3 ne Bxojut B 0b6/1acTb onpejesienuss (GYyHKIMH, TIOITOMY TIpu a = 3
ypaBHeHne He nMeeT KOPHeii.

3. Haitjiem Bce 3Hauenus mapameTrpa, TP KOTOPHIX YpaBHEHUE
22 — 2ax + 9 = 0 UMeeT eMHCTBEHHBIIT KOPEHb.

D=4a>—-4-9=4(a®>-9) = 4(a — 3)(a + 3).

D =0 upu a = 3 win npu ¢ = —3 (3 He BXOAUT B 00J1aCTH OMPEICTCHNUA ).

Omeem: nipn a = —3 win upu a = .

PaccMmorpum mpuMepbl 3a1a4, ITPU PENIeHn KOTOPBIX NCIOJIb3YEeTCsT CBOT-
CTBO Y€THOCTH (DYHKIIUN U CUMMETPUIHOCTU PEIICHUI.

ITpumep 4.8. Ilpn kaknx 3HaUEHNAX TTapaMeTpa @ CUCTEMa YpaBHEHMIT

a-(t+1)=y+1- |z,

9 9 nMeeT eINHCTBEHHOE pemeHme?
rc+y“ =1

Pewenue. 3amerum, 9o eciin (Zo; Yo) — PEIIeHNe CUCTEMbI, TO U (—Z; Yo)
TOXKE SIBJISIETCS PEIIeHUEM.

[TosToMy HEOOXOUMBIM YCJIOBHEM CYIIECTBOBAHUS €JUHCTBEHHOCTU De-
nieHus gapiasgercsd ycaosue x = (.

a=1y+1,

[Tycts x=0, Torma nmeem:
y? = 1.

Orcrona a = 0 wm a = 2.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |

CrpaHuya 101 u3 197|

Haszag |

Ha Becb skpaH |

3akpbiTh |




1. Eciim a = 0, To cucrema npuMeT BU/T:

2+ y? = 1.
7| =y +1 ¢

Orciona : Kagedpa

y(y+1)=0. MEMOOUKU

Jlerko Bugerhb, uro gaHHas cucrema nmeer Tpu pernernns (1;0), (—1;0), npenooasaruA
(0; —1), mosromy 3HaveHue napamerpa a = 0 He yjoBjIeTBOPsieT TpeboBannto — MAMEMATMUNG

3a/1a4N. u
urpopmamuKru
Ha4vano
20 + |z| =y — 1, |
2. Ecom a = 2, To cucrema mpuMeT BHI:
2 2 Cogepxatue |
- +y =1
lMpunoxerne

3aMeTnM, UTO U3 IePBOI0 ypaBHEHUs] CUCTEMbI CJIejyer, 9To iy > 1, a u3 |
BTOporo — uro y < 1. Cinenosarenbro, y = 1. « |
[ToncraBum Haiijennoe 3Hadenne y = 1 B cucrtemy, MOy InM pp | > |

4 - CrpaHuya 102 nz 197

204 + || = 0, |

xQ — O Hasag |

OTCIO,D;& T = 0 Ha Becb skpaH |
CremoBaresbho, (0; 1) — eIMHCTBEHHOE PEIIEHNE. Sanperre |

Omeem: ipn a = 2.



ITpumep 4.9. Ilpn Kakux 3HAYCHUSIX TAPAMETDPA @ YPABHEHUE
2% — 2a - sin (cos z) + 2 = 0 uMeeT e IMHCTBEH b KOPeHb?

Pewenue. 3ameTrnm, 9To €Cn Xy — KOPEHb YPaBHEHUS, TO —T( — TaK¥kKe
KOpeHb 3Toro ypasuenusd. [losromy, Heobxommmoe ycjioBre CyIieCTBOBAHMA
eJINHCTBEHHOT'O KOPHS — 3TO ycjioBue x = 0.

Ecmm x = 0, To ypaBrenne npumer Buj —2a - sin (cos0) + 2 = 0, orkyna
1

sinl -~

[IpoBepum HalijgeHHOE 3HAUEHNE ITapaMeTpa a.

a-sinl =1, cirepoBaresyibHo, a =

Ecin a = =, TO ucxojiHOe ypaBHEHUE TIPUMET B/

x? +2 = 2 -sin(cosz).
Pacemorpnm yuknumio f(t) = sint, rae ¢t € [—-1;1] C [—2; 5]
%], CJIeJIOBATE/ILHO, TaK KaK

.
f(t) — Bo3pacraroias Ha MPOMEKYTKE [—5,

cosz < 1, 1o sin (cosx) < sin 1.
sin (cosz) 2sinl __
Orcrona —55— < T = 2.

Tak Kax 22 + 2 > 2, To ypaBHEHIE PAaBHOCIIILHO CHCTEME

2+ 2=2,
sin (cosz)
sinl 2.

EnmncrBennoe perenne 91oit cucteMbl £ = 0.
1
sinl *
[Ipu permenus psja 3ajad ¢ mapamMeTpaMi UCIOJIB3YeTCsd W TaKOe CBOIi-

Omeem: upu a =

CTBO CbYHKLLI/H/I KaK MOHOTOHHOCTD.
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HamoMHuM HEKOTOpPBIE CBOICTBa, MOHOTOHHBIX (DYHKITUU, KOTOPbIe OyIyT
HCIIOJIb30BATbCA HAMU IIPU PEIIeHUN 3a/1a4.

OcHOBHBIE CBOWCTBA MOHOTOHHBIX (HEIPEPBIBHBIX) (DYyHKIHIA:

Teopema 4.1. Ecian dyukiun f(x) n g(x) Bospacraior (yoObBaior) Ha
muokectBe M, To dbyukius y = f(x) + g(x) Takxke Bospacraer (yObiBaer)
Ha 9TOM MHOXKecTBe M.

Teopema 4.2. Eciau dyuknust y = f(x) MOHOTOHHA, TO ypaBHEHUE
f(x) = a umeer He GoJiee OJHOrO KOPHSI (TO €CTh MOHOTOHHAsT (DYHKITH
MPUHUMAET KazKJ0e CBOe 3HAYeHUe eJIMHCTBEeHHbBIN pa3).

Teopema 4.3. Ecin dyukuun y = f(x) u y = g(x) Bospacraior (yobI-
Bator) Ha MHOkectBe M, mpuduem f(z) > 0 u g(x) > 0, To dyuknusa
y = f(x) - g(x) rakxke Bospacraer (yObiBaeT) Ha 9TOM MHO)KecTBE M.

IMpumep 4.10. Pemure ypasuenue /= + /& — a = /a.

Pewenue. 3amerum, aro dbyukmun y(zr) = Yz u g(x) = \/x —a — Bo3-
pacTalone npu x > a, caeposareabno, n pyukuusa p(x) = y(z) + g(x) -
TaKyKe Bo3pacTaommas upn & > a (1o Teopeme 4.1).

Oyukuust ¢(x) = /a — nocTostHHAsL.

CuieJloBaTeIbHO, UCXO/IHOE YDABHEHUE MeeT He (oJiee 0IHOro KOpHst (110
Teopeme 4.2).

Jlerko BUJIeTh, 9TO @ — UCKOMBIH KOPEHb.
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Omeem. a — eIMHCTBEHHbBI KOPEHb IIPU BCEX JIeHCTBUTE/IbHBIX 3HAUECHUSIX
napameTpa.

IIpumep 4.11. s KaxKa0ro 3HAYEHU ITapaMeTpa @ OIpeae/InTe KO-

4eCcTBO KOpHell ypaBHeHUsd v/3x — D = a — v/3x + 11.
Kapedpa

[TepenumeM ypasHenue B Bujie: v/3x — 5+ +/3z + 11 = a. memoduki
Pacemorpum dynkimio f(z) = /3x — 5++/3x + 11. O5Ha BO3pacTaer (1o npenodasanus
Teopeme 4.1) Ha 06JIACTH ONpEJEJIEHNsT — TPOMEXKYTKE [g; +00). TTosronmy, JO—
ypashenue f(x) = a umeer He Gojiee OIHOTO KOPHs (110 Teopeme 4.2). u
o ¥} 5 —
Haiinem muoxkecrBo 3nadenuit gyukinuu f(x). Tak kak f (3) = 4, 10 unbopMaTIUKRY
f(x) > 4, u ypaBuenue npu a > 4 WMeeT eIMHCTBEHHBIN KOPEHb, a IMpU . |
a4dasio
a < 4 ypaBHeHnmue He mMeeT KOpHeil.
Omeem: e JMHCTBEHHBII KOPeHb IpHu a > 4, He nMeeT KopHeil mpu a < 4. R |
lMpunoxerne |
IIpumep 4.12. PemuTe cuctemy ypaBHEHU | |
< >

vVr+a—y\y+b=1, « | »
Vyta—+Vr+b=1.

CrpaHuya 105 nz 197

Vita-y+b-vyFa+Vrtb=0,

3akpbiTh
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Pewenue. Borarem n3 I[I€EPBOI'O0 YpaBHEHHNA BTOPOE (HO‘IJIGHHO), IIOJIY9HM: Hazag |
|
|

ve+a+vr+b=+\y+a+\y+b



Pacemorpum dynknuio f(t) = v/t +a + v/t +b. Ona Bospacraromas,
npudem f(t) = f(y), ciemoBarenbHo, T = Y.

Orcrona caeayer, 910 /o +a — vVr + b= 1.

HOqueHHOG YpaBHEHNE PaBHOCUJIbHO CHUCTEME

x>b+1,
x > —b,

2vVr+b=a—b-—1.

r > —a,
x > —b,
r+a=14+2x+b+2 - Vx+0b;

(a—b—1)2 b
4 - .

3aMeTnuM, 4TO x = @ —b>—b.

(a—b—1)2
4

13 ypaBaenus moaydnMm r =

Omeem: © = y = — b, ectm a > b+ 1; HeT pelleHuit, ecan

a<b+1.

ITpumep 4.13. Haityiure nHaunbosibiiiee 1 HaMMeHbIIIee 3HAYeHNA PYHKITUN
f(z) = —32% + 62 — a na orpeske [—1; 3].

Pewenue. I'pacdbukom yHKIUN gBjIsieTcs mapadosia, BEeTBU KOTOPOil Ha-

npaJjeHbl BHI3. Haiijem abcrmccy BepHimHbl mapadoJibl:

. -6 _
2a° 2-(=3) — L.

Tak xkak 1 € [—1;3], To HaubosbIee 3HAUYeHUE (DYHKIUH HA OTPE3KE

To = — Tog =

paBHO 3HaYeHIIO PYHKIMN B TOYKe 1.
f(1) = =346 —a =3 — a — nauboJibliiiee 3HaueHne (HPYHKIUM.
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Haiiiem 3Hauenust GyHKIMI HA KOHIIAX OTPE3KA:
f(-1)=-3-6—a=-9—g;

fB)=-27T+18—a=-9—gq;

Tak kak f(—1) =
dyHKIIN.

PaccmoTrpentbie B JIeKIIUN TPUMEPDI PEIIeHns 3a/a4 ¢ IapaMeTPaMy CBs-

3aHbI C CCIEJI0OBAHIEM 00JIACTH OTIPeJIe/IeHNsT 1 MHOYKECTBA 3HAUEHUI PyHK-

Ui, C MCIIOJIb30BAHUEM TaKUX CBOMCTB (DYHKIINIT KaK HEIPEPBIBHOCTb, MO-
HOTOHHOCTDL, YeTHOCTb, HEYETHOCTD.

f(3) = =9 — a, 10 9T0 U eCcTh HAMMEHBIIIEE 3HAUCHUE

Hauano
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lMpunoxeHune
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TEMA 5
IMPUMEHEHIUE ITPON3BOJHOM K PEIIIEHINIO 3AJAY
C ITAPAMETPAMU

5.1 3agadm, cBA3aHHBIE C MMOHSATHEM KacaTeJIbHOI K rpadpuky
dyukiuu B Touke. Vcrosb30BaHNE reOMETPUYECKOTO CMbICJIA
MIPOM3BO/JHOI NPU pelleHnr 3a/ia4 ¢ NapaMeTpaMu

YpaBHeHne KacaTeJabHOW K rpaduky dbyaxiun y = f(x) B Touke
(xo; f(xg)) umeer Bu:

y = f(z0) + f (z0)(z — o).

I'eomerpuyeckuii cMbICTI IPOU3BO/IHOMNM: YTI/I0BOI KO3 MUITMEHT Ka-
caTesbHOI K rpaduKy (GyHKINN B TOUKE T( paBeH IIPOU3BOIHOI 9TOi PyHK-
1IN B TOUKE .

Hpyrumu ciioBamu: pon3BoHas (DYHKIINNA B TOUKE Xy €CTh TAHTE€HC YIJIa
HAKJIOHA K TIOJIOKUTETLHOMY HampaBieHnio oc Ox KacaTeIbHOi, MpoBe/1eH-
HOIt K rpaduky sroit dyHknnu B Touke (zo; f(z0)).

3ajaun ¢ mapamMeTpaMu, CBSI3aHHbIE C ITOHSITHEM <«KacaTeJbHasy MOYKHO
YCJIOBHO Pa3J/Ie/INThL Ha JBE I'PYTIIbI:

1) 3aja4qm, B KOTOPBIX MOHATHE «KACATEJbHAS» HCIOJIb3YeTCs B SIBHOM
Brjie (HAIMCATH ypaBHEHNE KaCcATeIbHON K rpaduky JaHHON (DYHKIIIN; BbI-
SICHUTD, ABJIETCd JIU JlaHHas MpsaMas KacaTeJbHol K IpadukKy HEKOTOPOi
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hyHKII; HAWTH IJI01a/1b (DUTYPBI, OTPAaHUYEHHON KacaTebHOM, TpaduKkoM
DYHKINE 1 OCSIMEA KOOPJINHAT U JIPYTHE);

2) 3aJlau, B KOTOPBIX TOHSATHE «KacaTeJbHas» UCIOJb3YeTCsl B HESIBHOM
BrJe (HAXOXK/IEHIEe KOJIMIeCTBa KOPHEH ypaBHEHMUsI, HEDABEHCTBA, CHCTEMbI
VPABHEHU{T 1 HEPABEHCTR ).

Paccmorpum 6o1ee 1moapoOHO 3aa4u TIEPBOi TPYIIIIHI.

ITpumep 5.1. KacareapHasg K mapabosie y = 2 + ax + 4 IpoXoguT
yepes Hadasio Koopaunar. Haiiqnre Bce 3HaUeHns TapaMeTpa @, IPU KOTOPBIX
abcIcca TOYKU KacaHusl MMOJIOYKUTE/IbHA, a OpJiuHaTa paBHa 6.

Pewenue. 3amuinemM ypaBHeHIE KacaTe/JbHOII B 00IIeM BU/Ie:
!
y = f(xo)+ f (zo)(x—x0), te (zo; f(x0)) — KOOPUHATEI TOUKH KACAHUSI.
Umeem f(zo) = 23 + axg + 4;
!/
f(z) =2z +q;
!/
f (o) = 2z + a.
Tak Kak KacaTeJbHas IPOXOUT Yepe3 HAUAJIO KOOPJINHAT, TO KOOP/INHA-
Ter ToukE O(0;0) yIOBIETBOPSIIOT YPABHEHUIO KACATEILHOIL.
[TofgcraBuB Bce HaiijleHHBbIC 3HAUEHNS B ypABHEHME KaCATEJBHOM, MOJTy-
TUM:

0= x5+ azg+ 4 + (2z9 + a) - (0 — zp);

ro=2 wm xy= —2.
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Tak xak 1o ycjoBuio 3ajgaun xg > 0, To g = 2.

Haitnem f(z9) = f(2) = 6.
CrenoBaresbHo, 6 = 22 + a - 2 + 4;

2a = —2;

Omeem: ipn a = —1.

ITpumep 5.2. [lpn kKakux 3HadeHUSAX HapaMerpa a Tpaduk QYHKIUNT
y = v/6x + a KacaeTcs npsMoit y = 2.

Pewenue. Tak Kak npsMas y = 2 — KacareabHas K rpaduky GyHKIun
y = /62 + a, TO COrJIaCHO TEOMETPUUECKOMY CMBIC/IY HPOU3BOIHO
!/
k=tga =1y (x9) =2, rue xg — abenucca TOUKHI KaCAHUST, (v — yTOJI HAKJIOHA
KaCaTeIbHOM K MOJI0KUTEILHOMY Hanpasennio ocu Ox.

wl—
Wl

, N D
V@) = (6r+af) =5 Gera? 6= ey
/ 2

. 2 _ 1.
Y (20) = ey =% ot (VG a)= 1

cienoBaTesibHo, 6xg+a =1 wm 6xyg+a= —1;

1—a —1—a
= TN = —
Yo 3 Yy 3
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[TogcraBum KoopauHATHL (T0; Yo) B hopmyity y = v/6x + a, moJryaum:

1— 1— —1 — —1 —
3a2€/6- 6a—i—a NI TOJ:\?’/G-TCL-F@;

Orcrona a = —2 win a = 2.

Omeem. ipn a = —2 win a = 2.

ITpumep 5.3. Haiinnre Bce 3nadenund mapameTpa @, NPl KOTOPBIX Kaca-

TeqbHas K rpaduKy QYHKINE Y = @ — T2 0TCEKAeT OT HePBOil KOOPANHATHOI

9

YeTBepTH paBHOOEIPEHHBIH TPEYroJbHUK ILIOMAN S = 33

Pewenue. 3anuriem ypaBHeHne KacaTebHoit B Touke M (xo; yo):
y = flxo)+f (x0)(x—10), tie f (x0) = tg o, o — YOI HAKJIOHA KACATE IBHOI
K II0JIO?KUTEJIbHOMY HalpaBJennio ocu Ox.

Tak kacare/ibHasl OTCEKaeT PaBHOOEIPEHHBIN TPEYyTroJIbHUK, TO v = 135°,
catesioBaTesbHo, tga = f (zg) = —1.

C apyroit croponst, f () = —2x; f (x9) = —2x; To ecTb —2x9 = —1;
xo = 0,5 — abcmucca TOUKN KacaHusl.

[Ipn xg = 0,5 ypaBHenne KacareJbHONI MPUMET BUJ;

y=(a—0,25)+ (1) (x—0,5);

y=—x+ a+ 0,25 — ypaBHeHUe KacaTeJbHOIA.

Dta mpsamas nepecekaer och Ox B Touke A(a + 0,25;0), a ocb Oy — B
touke B(0;a + 0,25).

CrenoBarerbho, a > —0,25 (Tak Kak 0Ch MOJOKUTETHHAS ).
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Torma Sy = 2 (a+0,5)* = 3;

(a+0, 5) 16, 1 )
CL—f—Zi:Z nJjin a+71:_4_17
a = 5w a = —1 — He yJIOBJIeTBOPAET TPEOOBAHUIO.
Omeem: 1pu a = +.
2 Kapedpa
ITpumep 5.4. Haiigure Bce 3HaUeHns mapaMeTpa @, TP KOTOPHIX XOP/Ia MEMOIUK
napabosbl y = —az? 4 5ax — 4 kacaercs kpusoit f(z) = = B Touke & = 2 ppenodacanus
1 JICJINTCA ITOM TOYKOI IMOIIOJIaM. MAMEeMaAMuUKY
3 u
Pewenue. CocraBuMm ypaBHEHUE KACATEJILHON, MCIOJIb3Ys T'eOMeTprdIe-
urpopmamuKru

CKHNI1 CMBICJT IIPOMU3BOJ[HOIA.

/ 1 /
f(z)= m; f(zg)=1; f(2)=-1. Canepanme

Ha4vano

lMpunoxerne

CiefoBaTesibHO, YpaBHEHIE KacaTeJbHOI IIpuMeT BU/I:

|

|

|

« | > |

y=—1+1-(z—2); « | » |

Y = —1 4+ x — 2; Crpanuuya 112 uz 197|

Y=z — 3 Hasag |

[IycTb 21 1 9 — abCIUCCHI KOHITOB XOP/bI TapaboJIbl i = —a2z?+5azx —A4. Ha sece sxpan |
Torma 5Tn 3HaYeHNs EPEMEHHON & Oy/IyT KOPHSIMI ypaBHEHMs Sonpurrs |

—a?x® +5ax —4=x — 3.



T1+To

[TockonbKy © = 2 gaBJjsiercsd abCIUCCON CepeIMHbL XOP/Ibl, TO “; ,

TO €CTb T1 + X9 = 4.
Eciu ypasuenue a?x? 4+ x(1—5a)+1 = 0 umeer KopHH, TO 1 + Ty = 51;1

(obparure BHUMaHUe, 9O ciaydan ¢ = 0 1 D = 0 MOXKHO HE PacCMaTpPUBATD

B CHJTY YCJIOBUSI 3a1adH).
[TosToMy MCKOMBIE 3HAYEHUA [TAPAMETPA ABJISIOTCA PEHICHUSIME CHCTEMbI

5a

(1 —5a)?* — 4a® > 0,
el =4,

21a2 — 10a + 1 > 0,

a =

1 — 10a + 25a® — 4a® > 0,

Pemum cucremy:
4a% — 5a+1 = 0;

—_

a =

N

orcrojia a = 1.
Omeem: ipn a = 1.

ITpumep 5.5. Haitaure Bce 3HaUeHns HapaMeTpa @, IPU KOTOPBIX TUCIA
x1; Va2 + 3;
abenucesl Touek rpaduka dynkimu f(r) = 23 +7x2+(2—9a) -z, B KOTOPbIX
KacaTe/JbHbIe K IpaduKy HAKJIOHEHBI K ocl abciuce 1o yriaom 135°.

Lo 00PA3yI0T T'€OMETPUUIECKYIO MPOI'PECCHIO, TJe 1 U Ty —

Pewenue. Tlo cBoiicTBYy reoMeTpmiecKoil TpOTpecCuu:

I1'$2:G2+3- (1)
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Mcnonb3yem reoMeTpuvdecKnii CMbICT TTPOU3BOIHOMN:

fw1) = tg135° = —

/

fx2) = -1
Haitgiem f (z) : f () = 322 4 14z + (2 — 9a); Kadﬁe&pa
Pemnmy ypasuenue 322 + 14z + 2 — 9a = —1. MEMOJUKU
322 4 142 + 3 — 9a = 0. npenodasarus
MAMEMAMUKU
Bocronbzyemcs Teopemoit Buera: u
urpopmamuKru
I -T2 = 1 - 3a Ha4sano
xl + :)32 - _% Cogepxatue
I3 mepBoro ypaBHEHMsI CHCTEMbI U ypaBHeHNUsT (1) Moty aumM: [
a>+3=1-3a; « |

Crpannya 114 n3 197

a=—1 nwm a=-—2.

Haszag

Haiimem muckpuvunaat (D) KBaJIpaTHOTO YpaBHEHHS:

Ha Becb skpaH

D =14 — 4-3(3 — 9a) = 196 — 36 + 108a = 160 + 108a.

3akpbiTh
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a’>+3a+2=0; « | » |
|
|
|
|

CyiecTBoBaHIe KOPHEl YypaBHEHUsI OIIPEIE/ISAeTCs YCIOBHEM:



160 + 108a > 0;

108a > —160;
a > —4—0
- 27
JlannomMy TpebOBaHUIO YJIOBJIETBOPSIET TOJIHKO OJIHO HaflJleHHOE 3HAYEHE
napamerpa a = —1.
Omeem. ipu a = —1.

ITpumep 5.6. Haiimure Bce 3Havenns mapamMeTpoB b U ¢, MPU KOTOPBIX
npgaMas, 3a/laHHasd YpaBHEHUEM Y = Ox + 3, ABJsgeTCS KacaTeJbHOI K rpa-
buxy bynxuun y = 22 + bx + ¢ B Touke A(—2; —7).

Pewenue. Tak Kak npsimasi y = 5x+3 — KacarejbHas K 1mapaboJjie B TOUKe
A(—2;—T), T0, UCHOJIBb3YsT TEOMETPIUIECKHUTT CMBICJT TPOM3BO/THOMN, 3aTIHIIIEM:

5=k=y(-2), rorma y =2z +b;
y(—2)=—4+b —4+b=5 b=0.
3HaveHIe MapaMeTpa ¢ HaijeM U3 YCJIOBHs, 9YTO KOOPAMHATHI TOUKH A
YJIOBJIETBOPSIIOT ypaBHeHuio y = x° + bx + ¢, To ecTb
—7=(-2)249-(-2)+c, otkyna c =17,
Omeem: upu b=9, c=717.
PaccmoTprM 3a/1avi BTOPOro THIA, B KOTOPBIX TOHATHE «KacaTeIbHas»
FICTIOJIB3YETCsl JIJIsT PAIMOHAILHOTO PEIICHIsT YPABHEHU T U HEPABEHCTB.
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IIpumep 5.7. Haitaure Bce 3HadeHns apaMeTpa @, P KOTOPBIX ypaB-
HeHUe v/2x + a = x + 3 uMeeT eJIMHCTBEHHbIIT KOPEHb.

Pewenue. Bocrosbayemest rpadguaeckoit njuroctpanueii 3ajgadun (puc. 5.1).

['paduxom QyHKIMN y = = + 3 ABIAETCA HPsIMasi, TPECEKAIOIIAsT KOOD/IU-
narHble ocn B Toukax (—3;0) u (0; 3). Kaﬁe@pa

['padukom dyHKINT Yy = /22T + @ JJj1s1 pa3JIMIHbIX 3HAUEHUIT [TapamMeTpa MEMoouKY

a SBJISIETCsT CeMeficTBO BeTBeil mapabosi (Tak Has3bIBaeMble TOJIyNapaboJib) npenodasarusa
BEPIIIHBI KOTOPLIX HAXOAATCA B TouKe (—F;0), a caMil BeTBH PACIO/IOZKCHDI Sy
Boie ocu Ox. Ha pucynke 5.1 mpejicraBjieHbl TpU TaKue OJIyHapaboJIb. u
urpopmamuKru
Hauano |
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[Ipu m3meHennn 3HAYCHIIT IapaMeTpa a ITPOUCXO/IUT CJIBUT IpachuKa BIIpa-
BO (ecom a < 0) mym BieBo (ecan a > 0).

Kpusas I e nmeer ¢ npsimoit y = x + 3 obmux Tovek, kpubas [I nmeer
¢ 91Ol IpsiMoit onHy obmryio Touky A — Touky kacanusi. Kpusas I1I nmeer
¢ npsMoit y = x + 3 ;Be obime Touku: B u C.

Ecu cipurars nostynapabosty jeBee (3HAUEHHsT TTapaMeTpa @ YBeJInIrBa-
IOTCH) TO OHA OYJIeT IepeceKaTbCsl ¢ IPSIMOIl TOJILKO B OJHOII TOUKeE.

Haiiem 3navenne nmapamerpa, COOTBETCTBYIONIee Touke B :x = —3 n
2z + a = 0; orciona a = 6. CienoBaresbHo, Ipu a > 6 JaHHOE ypaBHEHNE
Oy/IeT UMeTh €IMHCTBEHHBINT KOPEHb.

Haiizem 3Hadenne nmapamerpa, coorBercrByiomniee Touke A. Tak kak 3Ta
TOYKa — TOYKa KacaHus, TO €CTh NpsMasd iy = xr+3 — KacaTe/ibHas K rpaduky

byrkimn y = /2x + a, 1o y/(xo) =k =1, rae xg — abcrucca Touku A.
MMeeMiz\/ﬁ = 1; orcrona v/2x9g +a = 1 u 19+ 3 = 1, ciaegoBaresnbHo,
xo = —2 — abcrucca Touku A.
[Tostomy v/—4 +a = 1;
—4+a=1;
a = D.
Omeem: npu a = 5 wim npu a > 6.

ITpumep 5.8. [lpu Kakux 3HAYECHUSX TAPAMETPA @ YPABHEHUE
VT = T + a uMeer eJIMHCTBEHHBIH KOPEeHb !
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Pewenue. Tlocrpoum rpadukn dyuxnuit g(x) = /x u y(zr) = = + a
(pmc.5.2).

Hauano
CopepxaHue

lMpunoxeHune

Puc. 5.2.

Crpannya 118 nz 197

['padukom dyukium y(xr) = = + a siBjsieTcsi ceMefcTBO MPSIMbBIX, HapaJi- s
JICJIbHBIX IIPAMOiL ¢ = 2.

[Ipu a = 0 ypaBaerue numeet 2 KopHsi, mosromy 1pu a < 0 (caur rpadu- Ha sect arpan
Ka BHI3 BJI0JIb ocu Oy Ha |a| euHnl) ypaBHeHEe Oy1eT UMeTh eJIMHCTBEHHbIIT Sakpeirs

KOPEHb.




VpasHenue Takzke OyJeT UMeTh eJIMHCTBEHHbIH KOPeHb, eCIu IpsaMast
= x+a Gyner KacarebHOI K rpaduky dyHKInn g(x) = /T, mpudem, Tak

KaK o« = 45°, 1o tg v = 1; orcrona g (z9) = 1; ¢ (x0) = 2\}?0

. _ 1
:1,l’0—z.

Ecnu zg = 1, o g(z0) = 3.

2
Umeem: 5 = }1 +a; a= i.
Omeem: upu a = i wian 1upu a < 0.

DO +—

ITpumep 5.9. [Ipn KakoM HamMeHbIIIEM HATYpaJbHOM 3HAYEHWH ITapa-
MeTpa a ypasHenue x° + 3x2 — 452 4+ a = 0 nMeeT poBHO OJIH KOPEHb?

Pewenue. IlepermrenM ypasHenue B Buje o°+3x2 —452 = —a 1 HOCTPOUM
rpaduxn Gynxmumit y = 23 4+ 322 — 45 n y = —a.

y =32 + 6z — 45 = 3(2® + 2z — 15) = 3(z + 5)(z — 3)

Puc. 5.3.

Haitnem 3navenns (GyHKIIUH B TOUKAX MAKCUMyMa U MUHAMYMa:

y(—=5) = 175;
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Kadgpedpa

MEMOIUKU
npenodasa-
HUS
MaAMemMamu-
KU U
uHgopma-
muKy
Hawaro |
Puc. 5.4.
Coneprarme |
Ha pucysrke 5.4 npejcrasiien scku3 rpacduka GyHknm y = 3+ 3z2—45z. —
OueBuyno, uto, ecim —a = —81 wmm —a = 175, To npsamas y = —a
SIBJISIETCS KacaTeIbHON K Ipaduky (PYHKIIUN B TOUKAX C aDCITUCCAME 3 T —5 e
COOTBETCTBEHHO, 1 1PN 3TOM ypaBHEHNE UMeeT 2 KOpPHSI. « | dd |
CaenoBaresbho, npu —a < —81, 1o ectb npu a > 81 u —a > 175, To Crpannua 120 3 197|

ecThb Ipu a < —175 ypaBHeHUe UMeeT eIMHCTBEHHbBIII KOPEHb. |
Hazap

Hanmenbiree narypaJibioe 3Hadenne a paBao 82.

Ha Becb 3kpaH |

Omeem.: upu a = 82.

3akpbITb |



5.2 Pemnenne 3ajia4, CBI3aHHBIX C MOMCKOM KPUTUYECKUX TOYEK,
HaXO0XKJIeHNEeM HanmOOJIbINNX U HAMMEHBITNX 3HAYEHUI
dyHKIun (HA OCHOBE MCIOJb30BAHUs TPOU3BOTHOM

dyHKIIN)

PaccMoTpuM HEKOTOPBIE TEOPETHYECKHEe BOIPOCHI, CBA3AHHBIE C Helpe-
PBIBHLIMU (DYHKIIUSIMU.

1. Ilpusnaku Bo3pacTtanusi u yObiBaHus (PyHKIIAN:

1. Ecin B KazkJI0H TOUKe ) HEKOTOPOIo HpoMexyTKa f (29) > 0, To
dbyukimst f(x) Bo3pacraer Ha ITOM TPOMEKYTKE.

2. Ecn B Kazi0ii TOUKe Tg HEKOTOpOro mpomexytka f (zg) < 0, To
dbyuknus f(x) yoObiBaeT HA ITOM ITPOMEKYTKE.

HarJistinoe reoMerpiudeckoe HCTOIKOBAHIE IPU3HAKA, BO3pACTaHKs (DYHK-
i (puc. 5.5).

[Iycte a u b (@ < b) — jBe TOUKHU U3 MPOMEXKYTKA, HA KOTOPOM f/(x) > 0.

Yepes touxn A(a; f(a)) u B(b; f(b)) npoegem cexyiyio AB; ee yrioBoii

f(b)—f(a)
b—a

Ha nyre AB wmaiigercs takas touka C'(c; f(c¢)), 4T0 KacaresbHas K Tpa-
duky dyHknun napasienbia npsmoit AB. Yriooit koaddunnenT Kaca-
TesbHoil tg o = f (c). CrenoBarensHo, % = f'(c).

Tak xak f (c) >0ub—a> 0,10 f(b) — f(a) > 0, To ectb f(b) > f(a).

Taxmm obpazoM, ecsii a 1 b — TaKe TOYKHU U3 IPOMEXKYTKa, UYTO a < b, TO
f(a) < f(b). D10 03HAUAET, UTO DyHKIMs f () BO3pacTaeT Ha IPOMEXKYTKE.

kKo dunmenT tg o =

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru
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Puc. 5.5.

2. AJaroputmM HaxXO0XK/IeHWs IPOMEXKYTKOB BO3pacTaHUdA U yObl-
BaHusi pyHkun f(r):

1) maiitu npoussonnyo f (z);

2) HAITH TOYKN, B KOTOPBIX MTPOM3BOHASI PABHA HYJIO (PENIUTh ypaBHe-
e f () = 0);

3) OTMETUTH HYJIU ITPOU3BOIHON Ha KOOPAMHATHON MPIMOIL;

4) onpee/ T 3HAKN 3HAUEHH{T TPON3BOAHOM f () B MOTyYeHHBIX (MezK-
Iy HYJISIMHI) [TPOMEXKYTKaX, TO €CTh HAfTH TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
byuxiun f (x) (KasKslii 13 HIX COBIAJAET C IIPOMEKYTKOM BO3PACTAHIIS
mwin yobiBanus GyHKIun f).

3. MakcuMyMbl 1 MUHUMYMBI (DYyHKITAN:

1. Touka x( Ha3BIBaeTCss BHYTPEHHEN TOYKOM MHOXKecTBa [, ecu cy-
IMIECTBYET TaKasi OKPECTHOCTb TOUKHU X, KOTOPasi COJEPXKUTCS BO MHOZKECTBE

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |
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D.

2. Touka x(y Ha3zbIBaeTCd TOYKOW MaKCUMyMa (QYHKIINUN, €CIU CYIIle-
CTBYET TaKasl OKPECTHOCTb TOUKH X, ITO JJIs JTIOOOTO X M3 9TOI OKPECTHOCTH
BepHO HepaseHCTBO f(z9) > f(x).

[Tpu sTOM roBopsT, uTo (byHKIHNA f(X) UMEeT B TOUKE Ty MAKCHMYM.

Snadenne pyHKINN B TOYKE MAKCUMyMa HA3BIBAETCS MAKCUMYMOM
dbyHKIINNT.

3. Touka x( HA3BIBAETCAd TOYKOM MUHUMYMAa QYHKIUU, €CJIN CYIIECTBY-
eT Takasli OKPECTHOCTh TOYKU Xg, UTO JIJIsi JIFOOOTO & U3 9TOH OKPECTHOCTH
BepHO HepaBeHCTBO f(z9) < f(x).

[Ipu sToM roBopsit, uTo yHKIWs f(T) UMeeT B TOUKe L) MAHUMYM.

SHadenne GyHKIUU B TOUYKE MUHUMYMa Ha3bIBACTCSI MUHUMYMOM (DyHK-
AN,

4. Toukm MakcuMyMa U MUHUMYMa HA3bIBAIOTCS TOYKAMU SKCTPEMYMa
dbyukimu. 3nadeHne GYHKIUN B TOYKE SKCTPEMyMa Ha3bIBAETCsl IKCTPEe-
MyMOM (DYHKITUN.

5. Touka x(y Ha3bBIBAETCSI KPUTUYUECKOUW TOYKOi dhyukinu f(x), ecin
IPOU3BO/IHAST B TOUKE T WU PaBHA HYJIO, WK HE CYIIECTBYET.

4. HeobxonmmMmoe ycjIoBHE 3KCTPEMYyMaA.

Eciu Touka z( siBIsieTcst TOUKOit sKeTpemyMa byHKInu f(x) U B TOUKe
Ty CymecTByeT npoussojnast, To f (o) = 0.

5. locTtaroyHoe ycioBue 3KCTpeMyMa.

Eciu f'(29) = 0 i npu nepexojie 4epe3 TOUKy Lo 3HAUEHHE IIPOM3BOIHOI

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru
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MEHHET 3HaK C «+» Ha «—», TO T( SABJISETCS TOYKONH MakcuMyMa PyHKIHN [ .

Eciu f'(z9) = 0 1 npu nepexoje 4epes TOUKY Lo 3HAUCHHE IIPOU3BOIHOI
MEHSIeT 3HAK C «—» Ha «+», TO Xy SBIAETCS TOUKO MUHUMYyMa (DyHKI[IH
f.

6. AjropuTM HaXOXKJAEHHUsS HAMOOJILILIEro M HAMMEHbIIero 3Ha-
veHusi pyukium f Ha oTpeske [a;bl.

1) maittn npoussoanyo dyuximn f (z);

2) HaliTu KpuTHIecKue TOUKM (DYHKINN (TOYKH, B KOTOPBIX MPOU3BOIHAS
(YHKIN W paBHa HYJIIO WK HE CYIIECTBYeT) Ha oTpeske [a; bl;

3) BBIUUCUTDH 3HAUEHUs (DYHKIUU B HANJIEHHBIX KPUTHYECKUX TOUYKAX U
Ha KOHIIAX oTpe3ka [a; b];

4) 3 BCcex HailJIeHHBIX 3HAUEHNU{T (DYHKIMN BBIOPATH HAMOOJIbIIIEE 1 HA-
MeHbIIIee.

PaceMoTpuM OCHOBHBIE THIIBI 3aJa4 ¢ IapaMeTPaMi, B KOTOPLIX Tpeby-
eTcs HafiTu KpUTHYecKue TOYKM (PYyHKINUU, HAuOOJIbIIee MM HAUMEHbIIee
3HaveHNe PYHKIUN.

IIpumep 5.10. Haiinure Bce 3HaUeHHsI mapaMeTpa @, NP KOTOPBIX He
nMeeT KpUTUYECKNX TOYeK (DYHKIINA
f(@) = (a®* —3a+2)- (cos’% —sin®%) + (a—1) -z +sin 1.

Pewenue. Vcnonbsys dopmyiny cos’a — sina = cos2a, mneperniiem
dopmyy B BujIE:

f(x):(a—1)(a—2)-cos§+(a—1)-x+sm1.

Kapedpa
MEMOJUKU
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u
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Haitiem npou3BojIHY IO (DYHKITIH:
/ 1

f@)=3e-1)(a-2)- (—sin%) ta—1)=

:(a—l)-<1—%-(a—2)-sin§>- Kagedpa

PaccmoTpnm BO3MOXKHBIE CITyYan: MEMOJUKU
/
1. Ectta =1, o f () = 0, To ecTh Kaykjiasi TOUKa SIBJIACTCS KPUTHIE- npenodacanu
CKOM MATMEMATMUKU
! .
2. Ecrm a # 1, To pasenctso f (x) = 0 umeer suj (a — 2) -sin § = 2. u
[Ipu srom ecin |a — 2| < 2, TO ypaBHeHHe He UMeEeT KODHei, U CJIe/10- uropmamuK
BaTeILHO, PYHKIUS HE NMEeT KPUTHUECKUX TOUYeK, TO ecTh npu 0 < a < 4 Havaro |
byHKIUS He UMeeT KPUTHICCKUX TOYeK. Conepranne |
YunrbiBasg, 9To a # 1, moayanm okondarenpio: 0 < a <1 U 1 < a < 4. |
lMpunoxeHune
Omeem: pn 0 < a < 1 nm upu 1 < a < 4.
« | > |

ITpumep 5.11. Haiijiure KpuTnieckne TOYKN PYHKITIH

flz)=(2x—1) vz —a. “« | »

CrpaHuya 125 nz 197

Pewenue. Haitgem mponsBoinyio pyHKITUN:

F(@) = @1 V7 =a+ (1) (VT—a)

. 1 1 10z—8a—1
—2We-a+(@e-1)-3- (Vz—a)’ 4(Vz—a)’

Ha Becb skpaH
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Permum ypasuenne f () = 0;

10z — 8a — 1 =0, 4 +1
T > a; 5 10

y‘{I/ITbIBaﬂ ycJjioBue r > @, permm HEPaBEeHCTBO a +
a < 2 : )
Omeem: npu a > 5 HET KPUTUYCCKUX TOYCK; IIPU @ < 5 KpuTuieckas

_ 4 1

TOYKa T = =@ -+ 10

10 > a; OTCIOIa

ITpumep 5.12. Ilpu Kakux 3HAUYEHUSIX ITapaMeTpa a OYHKIUSI
flx)=2>+3-(a—7)-22+3-(a®>—9) -7+ 1 uMeeT NOJOKUTEILHYIO TOUKY
MaKcuMyma?

Pewenue. Haiinem nmpousBojnyo GyHKIIN:
f(@)=3224+6-(a—17) -z+3(a®—09).
f(z)=
322 +6-(a—7)- a:+3( —9) =0;
2 +2a—7)-z+a*>-9=0.

PaccMoTpuM BO3MOXKHBIE CTydan:
1. Ectu D < 0, To dyukius f(x) He nMeeT KPUTUIECKUX TOUYEK, CJIe0-
BaTeJIbHO, HE UMEET SKCTPEMYMOB.
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MEMOJUKU
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2. Ecim D = 0, 1o ypasrenue f (z) = 0 uMeeT eJUHCTBEHHDI KOPEHb
(11Ba paBHBIX), HO ITOT KOPEHb He GyIeT KPUTUIECKOH TOUKOIL.

3. Ecin D > 0, 1o ypasuenne f (z) = 0 uMeeT JBa Pa3/IHYHBIX KOPHS:
T1 U X9 (371 < Ty )

Puc. 5.6.

CrenoBaTeIbHO, L1 — TOYKA MAKCHMYMA (JIOCTATOTHOE YCIOBUE IKCTPEMY-
ma). Jjist Toro 9Tobbl BBITOJHSIIOCH YCIOBUE Typge > 0 JI0CTATOYHO, YTOOBI
BBIIIOJIHSI/INCH YCJIOBUSI:

D >0,
1 a9 > 0,
r1+ 19 > 0.

Permmm cucremy:

4a—T7)-4-(a®*—9) >0, (a®—14a+49—a>+9>0,
a’?—9 >0, la| > 3,
—2-(a—"7)>0; a—"7<0;

Hauano

CopepxaHue

lMpunoxeHune
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a<4%,
a>3 nwm a < —3,
a < T;

1
a < —3 wum 3<a<4?.
Omeem: upu a < —3 wm 3 <a < 4%.

ITpumep 5.13. Haiture Bce 3HadeHns mapamMmeTpa a, Ipu KOTOPLIX (DyHK-
nust y = sin 2z —8(a+1) -sin x + (4a*+8a — 14) - x siBstercs BospacTaromieii
Ha BCEil YMCJIOBON MPAMON 1 HE MMEET HPU 3TOM KPUTUIECKUX TOYEK.

Pewenue. 3amerum, 4T0 1pHU J1000M (PUKCUPOBAHHOM 3HAYEHHH Iapa-
MeTpa a jJdaHHas yHKINA JuddepeHnupyeMa B KaxK0i TOUKe YUCJIOBOM
IIPSAMOIL.

Tak Kak (yHKIHs BO3pPACTaET, TO JOJKHO BBITOJHATHCS HEPABEHCTBO
f(@) =0,

Tak Kak 1o ycaoBuiO (PYHKINS HE UMEET KPUTHIECKUX TOUYEK, TO IIPH
J0GOM T JIOJIZKHO BBIIOJIHATLCA Hepaenctso f (z) # 0.

Haitnem npousBoiHyio Oy HKIIHT:

/

f(z) =2-cos2z — 8(a+ 1) cosz + 4a* + 8a — 14

u epeopMyIIpyeM 3a1ady:

Kapedpa
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Haiinre Bee 3HavMeHNs mapamMeTpa, IpH KOTOPBIX JJist JH000I0 & BBIIOJI-
nsieTcs Hepasenctso 2 cos2x — 2(a + 1) - cosz + 4a® + 8a — 14 > 0.
Bocrosbsyemcs opmyioit: cos 2o = 2 cos?x — 1 1 BBejieM 3aMeny
cosx = t, rie |t| < 1 momyamm:

20262 — 1) — 8(a+ 1) - t +4a® + 8a — 14 > 0, Kapedpa
MEMOJUKU
2t — 1 —4(a+1) -t +2a®> 4+ 4a — 7> 0, RpenodBaHUA
2-2a+1)-t+a’+2a—4>0. MATEMAMAKEY
Haiinem abenmccy (fg) BepImHbL TapaboJIbl - gﬁopjjamunu
y=1>—2(a+1)-t+a*+2a—4: tg = a+ 1 1 paccMOTPUM BOZMOKHbIC
CJIyUIan PACIIOJIOXKEHHsI ty OTHOCUTEJIbHO oTpe3Ka [—1; 1]. L
1. Ecmnty < —1, t0ectb a+1 < —1; orciona a < 2, Torja 1 HauMeHbIIee Conepranne |
3HadeHne Ha orpeske [—1; 1] mo/mKkHO ObITh oMoXKUTEBHBIM: f(—1) > 0, TO S
eCTh
(—1)2—2(a+1)-(=1) +a>+2a — 4 > 0, : : >
« S

1+2a+2+a®>+2a—4>0,

Ha Becb skpaH

|
a’+4a—1> 0.
Haszag
a < —2, a < —2, |
a’>+4a —1>0; a< —2—1+/5 wm a>—2+\/5;

meem cuctemy {

CrpaHuya 129 uz 197|
3akpbiTh |

OKOHYATEJIBHO TONYIIIH: @ < —2 — /5.



2. Ecm tg € (—1;1), To ectb —1 < a+ 1 < 1, orcioga —2 < a < 0,
TO, aHAJOIMYHO, HANMEHbIee 3HadYeHne Ha orpeske [—1;1] momKHO GBITH
nosiokuTebHbIM: f(a 4+ 1) > 0, To ecTb

(a+1)2—2-(a+1)-(a+1)+a*+2a—4>0,

a1 2+1-2a+2+1)+a®+2 —4>0, Kagedpa

MEMOJUKU
—5>0. npenodasarus
DT0 HepaBEHCTBO HEBEPHO HU NP KAKUX 3HAYEHUSIX [IapaMeTpa d. MAMEMAMUKU
3. Ecm ty > 1, toectb a+1 > 1, Ttoraa a > 0. CiegoBaTeibHO, H0JIAKHO u
BBITTOJIHATHCA yesosue f(1) > 0, To ecTh nMeeM cucremy: uHpopmamury
Ha4vano |
a>0,
CopepxaHue
12—2(a+1)-1+a*+2a—4 > 0; i |
lMpunoxerne |
a >
= 07 < | > |
=5 > 05
« | » |
a Z 0 Crpanuya 130 us 197
\}_ Ve OKOHUATENBHO: a > V5. parie 130 43 197
a>\Vd nm a< —+9; Haon |
Omeem: npu a < —2 — /5 wnu upu a > /5. a——
IIpumep 5.14. Haitinute Bce 3HaUYeHUs apaMeTpa a, IPU KOTOPBIX MU- SaxpeiTs |

nnMyM byEKIm y = ax? + 4ax + 7a® — 1 pasen 2.



Pewenue. Haiijiem Npou3BOJHYIO W KPUTUYECKHE TOYKU JAHHON (DyHK-

[UN:
!/
y = 2ax + 4a;
!/
y =0,
2az + 4a = 0; Kapedpa
MEMOJUKU
= —2(a#0).
npenodasarus
B Touke x = —2 dyHKINIA nMeeT 3KCTpeMyM, paBHbIil 2. Takmm obpazom, MATEMATURL
f(=2) =4a —8a +7a* —1=2; U
urpopmamuKru
2 — (-
7@ - 4@ - 3 — O, Hauano |
3
ap = 17 a9 = —? Copgepx«aHne |
[Tocko/bKy maHHAs B yCJOBUU 3aadd (PYHKIINS UMEET B KPUTHIECKOI e |
TOYKEe MIUHUMYM, TO KO3 MUINEHT npu 22 J10J17KeH OBITH TOJIOAKUTEILHBIM. < | > |
[TosTomy a = —% — He yJIOBJIETBOPSET YCJIOBUIO 3a/Ia4U. « | "

Omeem. upu a = 1.
CrpaHuya 131 nz 197

IIpumep 5.15. IIpu Kakux 3HaYeHUAX IapaMeTpa a HauboJIblIee 3Hade-
nue gynkuun y = 2% — 6z + a Ha orpeske [—2; 0] paBHO 5?

Ha Becb skpaH

Pewenue. Haiijem mponsBojiHy0 GYHKIIUN U IIPUPABHSIEM €€ K HYJIIO:

3akpbiTh

Haszag |

y/ = 622 — 6;



y =6(x—1)-(z+1).
y/=0 npu r =1 wmnpu x = —1.

Bamernm, aro 1 ¢ [—2;0] u mosTomy Ha orpeske [—2; 0] dyuxms nmeer

TOJILKO OJINy KPUTUIECKYIO TOUKY T = —1.
Haitnem 3navuenne pyHKINN Ha KOHIIAX OTPE3Ka U B KPUTHUIECKON TOUKE: K Cld}e@paf
MEMOIUK
y(—2) =a—4 npenodasanu
MATMEMATUKY,
y(—=1) =a+4;
u
y(0) = a. uHGopMamMUKY
Haubosbiiee n3 srux suavennit y(—1) = a + 4. Iostomy a + 4 = 5. Hosao |
Orcrona a = 1.
Cogepxatue |
Omeem: a = 1.
lMpunoxerne |
IIpumep 5.16. Haitgure Bce 3HAYEHUS ITapaMeTpa @, IPU KOTOPLIX IIPO- <[> |
n3BeJieHNe JICCTBUTE/IbHBIX KOPHENl YpaBHEHN I
22 +2(a —6) - v + 2a* — 17a + 42 = 0 upunuMaer HaubOIbIIEE 3HAUCHHE. « | »

CrpaHuya 132 nz 197

Pewenue. TTockonbky ypaBHenne J0JKHO UMETh KopHH, To D > 0.

D = 4(a —6)* —4-(2a* — 17a + 42) > 0;

Ha Becb skpaH

a’ —12a + 36 — 24 + 17a — 42 > 0;
—a®+5a — 6> 0;

3akpbiTh

Haszag |




a2—5a+6§0;
(a—2)(a—3) <0.

Orcrona 2 < a < 3.
CorulacHo Teopeme Buera, nmeeMm x1 - £o = 2a° — 17a + 42.

Kapedpa

CHG,ZLOBaTe.HbHO, 3a/Jada 3aKJII09aeTCA B OTbICKaHNN HanOOJIBIIIErO 3HATE-

nust pyuxmun f(a) = 2a* — 17a + 42 na orpeske [2; 3]. MEMOOUKL
Haiimem kpuTtmdeckne TOYKH PYHKIUIH: npenodasanuA
MAMEMAMUKY
/
f(a) =4a — 17, U
urpopmamuKru
4a — 17 =0,
Hauano |
a= 47 25 Cogepxatue |
Tak kak 4,25 ¢ [2; 3], To Hanbosbiiee 3uauenne dyukiwu f(a) ciemyer Mowronenne |
MICKATh Ha KOHIAX OTpe3Ka [2; 3. | |
< >
f(2) =16, f(3)=9. « | » |
Takum obpaszoMm, IMpousBejeHNe KOPHEil ypaBHEHHS JOCTUrAaeT HambOJIb- Crpannus 133 w5 197]
IIero 3HaYeHus Ipu a = 2. Hasaa |
Omeem: ipu a = 2. ., |
a BeCb 3KpaH
ITpumep 5.17. B 3aBucuMocTu oT 3HAYEHUl mapamMeTpa a HajiiuTe Haul- Sanperre |

1 .
5713z Ha oTpeske [—2;1].

6osbmee snavenne gynknun f(r) = 5



Pewenue. PaccmorpuMm KBajgpaTHoe (OTHOCI/ITGJII)HO 3:2) ypaBHEHHIE
201’ — 2 —3a®> =0

1 HaiijeM ero qucKpuMuuant (D).

D = 4a® — 12a° = —8a>. Kagedpa

MEMOJUKU
Cl1e10BATENIBHO, TIPH JI000M 3HAUCHIN [TAPAMETPA @ 1 JII060M T 13 00/1a-  NPEnodasanus

cru onpesesernst GyHknun f(z) ee 3HAUCHUST OTPHUIIATEIHHBL. MAMEMATMUKY
Kpowme Toro, sierko Busieth, ato f(—z) = f(x), nosromy rpadux byHK- u

UM TIPU KarKJI0M (PUKCUPOBAHHOM 3HAYEHWH ITapaMeTpa @ CUMMETpPUYeH ungpopmamuru

OTHOCUTEJIbHO OCU OPJIIHAT. Havano

Haiinem npoussojiuyto dbyukunu f(x):

Cogepxatue |

4%(%2 — CI,) TNpunoxxeHue |
f(z)= 2 _ 4 2)2
(2a2? — z* — 3a?) « ||
f(x)=0 npn =0 wmnpn z°=a. “« | »
1. Ecim a < 0, To ypaBHenue 2 = a He nMeeT KopHeii u f /(3:) = 0 ToJIbKO Crpannya 134 u3 197

npu x = 0 (puc. 5.7).

Ha Becb skpaH

3akpbiTh

Haszag |

Puc. 5.7.



Takum obpazom, x = 0 — Touka MUHEMYyMa (DYHKIUH, & HAHOOJIbIIEe

3HavYeHne (DYHKIMS MpUHUMaeT mpu @ = —2 (B cuiy TOro, 9to rpadux
CUMMETPHYEH OTHOCUTEILHO OCH OPJIMHAT U Tak Kak | — 2| > 1).
£(-2) 1
3a2 — 8a + 16 Kapedpa
2. Ecim a = 0, To dyuknuu npumer Buj f(x) = —%4 . 9Ta, (DYHKIINN MEMOJUKU
yobiBaer npu x < 0 um Bo3pacraer upu x > 0, ciegoBarTe/bHO, B TOUYKE npenodasarua
x = —2 OHa IPUHUMAaeT HaubOoJIbIllee 3HAUEHIE. MATLEMATTURY
u
1
f(=2) = ——=. urpopmamury
16
Hauano |
3. Ecim a > 0, To npousBojHast paBHa HYJIIO IpH & = —+/a, npu & = 0 u . |
ojep>xaHuve
npu © = +/a (puc. 5.8).
lMpunoxerne |
| > |
« | » |
Puc. 5.8.
CrpaHuya 135 uz 197|
—0_ L
r = 0 — Touka MakcumyMa, pudeM f(0) = —zo. oo |
st TOTO 9TOOBI TIOJTyIEeHHOE 3HAUEeHNE ObLIO0 HANOOIBINTNM, HYKHO, ITO-
o 1 _L Ha Becb skpaH
OBI BBIIIOJIHSJIOCH HEPABEHCTBO: 30280116 < 3,2, TO €CTb @ > 2. |
Omeem: maz f(x) = f(—2) = —37—g.77 pu a < 2, Sanperre |

maz f(z) = f(0) = —5 upu a > 2.



ITpumep 5.18. Haitjiute Bce 3HaveHne MapaMeTpa @, Y/I0BJIETBOPSIONINE
nepagencTBy 0 < a < 3, IPU KayKIOM M3 KOTOPBIX MUHHMYM (DyHKIUHI
f(x) = 3z + 423(cosa — sina) — 322 - sin2a Ha oTpeske [— sin a;cos al

[IpUHUMaECT HauMeHbIIee 3HaYeHue.

Pewenue. Haiinem nmpon3BoHyto (DYHKITUH U PEIIIM YpPaBHEHUE: K adie@pa,
) MeMOoIuKU
f(z) =0. npenodasanua
' : : MAMEMAMUKU
f(z) = 122° + 122%*(cos a — sina) — 6z - sin 2a;
/ u
f(z) =0; urpopmamuru
62(22% 4 22(cos a — sin a) — sin 2a) = 0; Havoro |
x1 =0, wy=sina, x3= —cosa. Conpramne _|
lMpunoxerne |
PaccMoTpuM ciejiyioniue crydan:
1. Ecm 0 < a < 7, 10 sina < cosa n KOpHE ypaBHEHUst OylyT pacroJio- <« | |
JKEeHbI Tak, KakK II0Ka3aHO Ha puc. H.9. “« | » |
CrpaHuya 136 uz 197|
Haszag |
Puc. 5.9.
Ha Becb skpaH |
CretoBaTesibHO, (PYHKIINS IPUHIMAET HAaUMEHbIee 3HaUeHne Jinbo mpu Sonpurrs |

T = Ty, b0 npu x = — sin a (Ha YKa3aHHOM OTDE3Ke).



Bamernm, uto f(z3) — f(—sina) = f(sina) — f(—sina) =

= 8sin® a(cosa — sina) > 0.
Crenosarensno, minf(x) = f(—sina) = 3sin® a—4 sin® a(cos a—sin a)—

6-sin’a-cosa="7-sin'a—10-sin®a - cosa.

2. Ecmn 7 < a < 3, To sina > cosa n KOpHH ypaBHEHHsI f(z) =0

pacIioI0zKeHbl Tak, KaK MokazaHo Ha puc. 5.10.

Puc. 5.10.

CriejtoBare/ibHO, (DYHKIUS IPUHUMAET HAMMeHblllee 3HaYeHne JTUbO [pu
x = x3, OO IIpU T = COS .

Bamernm, ato f(x3) — f(cosa)
= —8cos’ a(cosa — sina) > 0.

Bnauut, f(cosa) = 3costa + 4cos® a(cosa — sina) — 6sina - cos® a =
= Tcos'a — 10sina - cos® a.

Taxum obpaszom,

= f(—cosa) — f(cosa) =

¢(a) = Tsin*a — 10sin®*a - cosa npn 0 <

T
4
¢(a) = Tcos*a — 10sina - cos®a npn

A

7r
a< =
2
U JJOCTATOYHO HalTh

Buano, uto ¢(a) = ¢ (2 —a) npu 0 < a <

2
vuanMyM Gynknun p(a) = 7sin® a — 10sin® a - cos a ma oTpeske [O; Z] :

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue

lMpunoxerne

<|>

CrpaHuya 137 nz 197

Haszag

Ha Becb skpaH

|
|
|
|
« | » |
|
|
|
|

3akpbiTh




Mneen: go/( ) = 28 -sin’a - cosa — 30 - sin®a - cos’a + 10 - sin*a ==
2sin’a - cos? a(5tg?a + 14tga — 15).
¢ (a) = 0 na npomexxyrre (0;%) .

—7-2v31 74231

. t —
5 ) g az 5

tgas >0 u tgas <1, mosromy

231 -7
——

tga; =

ap = arctg

Puc. 5.11.

a9 — TOYKa MUHUMYMa.
T

3 menpepbiBHOCTH (@) HA TIPOMEKYTKE [0; Z] 1 MOHOTOHHOCTHU Ha UH-

tepsasax (0;az) u (as; %) cemyer, uTo HanMeHblee 3HadeHUe ¢(a) Ha IpoO-
mexyTke [0; %] pasro ¢(as).

Takoe ke 3navenne QyHKINA NIPUHUMAET B TOUKE 5 — a2, IPUHAJIeKAIIEH

IIPOMEXKYTKY [” E] :

2
2ﬁ7

Omeem: ipn a = arctg=-+—; 11pn a = 2ﬁ 7

5 arctg=-+—-

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue

lMpunoxerne

<|>

CrpaHuya 138 nz 197

Haszag

Ha Becb skpaH

|
|
|
|
« | » |
|
|
|
|

3akpbiTh




ITPAKTUYECKOE 3AHATUE 1

3amaun, cBOAsAMINECT K MCCJIEeJOBAHIUIO PACIIOJI0XKEHUsT KOPHEei
KBaJipaTuiHoii ¢pyHKuu. Perienne ypaBHeHUiT 1 HEPABEHCTB C
rnmapaMeTpaMu, CBOJIAINNXCA K KBA/[PATHBIM yPaBHEHUAM M

HepaBeHCTBaM K adie@pa,
MEMOoJUKU
1. [Ipn Kakux 3HAYEHUSIX HapaMeTpa a ypaBHEHIe npenodacaru
a’(z — 1) +2(1 — 22) + a = 0 umeeT GeCKOHEYHO MHOI'0 KOpHefi? TR
Omeem: ipu a = 2. u
urpopmamuKru

2. Haityiure Bce 3Havenus mapaMeTpa m, MMPU KOTOPBIX OJUH U3 KOpHEIl
ypaBhenus x° — (2m + 1) -z +m? + m — 2 = 0 HaXoAUTCs MEXKLY

Ha4vano |

yncaamu 0 m 2, a BTOpoii KOpeHb — MeXKJIy YUCJIaMu 3 U d. Conepranne |
Omeem: ipu 1 < m < 3. Mpusonenne |

. < >
3. Ilpm Kakux 3HaYEHUSIX TapaMeTpa m CyMMa KyOOB KOpHell ypaBHEHUS | |
622 +6(m — 1) - — bm + 2m? = 0 apiagercs HanboIbIITCH? « | » |
Om@em: HpI/I m = _0, 5 CrpaHuya 139 uz 197|

4. Haiinure Bce 3HaUEHNs TTapaMeTpa M, PN KOTOPLIX HEPABEHCTBO faza |

(m—1)-224+(m+1)-2+m+1 > 0 cupaBeyymBo Jyist JHOOBIX Ha acce sxpan |
JEeCTBUTEbHBIX 3HAUYCHUIT X . |

3akpbiTh

Omeem. pu m > %



5. Ilpu Kakux 3HAYEHUSX MMapaMerpa @ OJINH KOPEHb yPaBHEHU
22— (a+2)-z+a+1=0 83 pasa 6osblie gpyroro?

Omeem. ipu a = 2.

6. Ilpn Kakux 3HaYEHUsIX ITapaMeTpa @ CyMMa KOpHeil ypaBHEeHMs
522 +10(a — 2) -  + 20 — 11a = 0 Goblue KBajpaTa CyMMbI KOpPHeii?
Omeem: npn % <a<?2.

7. HaiinuTe Bce 3HaueHns napamMerpa b, pu KOTOPBIX JH00OOe 3HAYEHHUE T,

yJIoBJIeTBOpstioliee HepasencTy az’+(1—a?)-z—a > 0 yjosieTBopsier
TakKe HepaBeHCTBY |z| < 2.

Omeem: npn —2 < a < —%.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 140 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Yka3zauuga. Penienund.

1. Vkaszanue. [lepernminnre ypaBHeHne B CJIEYIOMEM BHUJIE:
(a—2)-(a+2)-z=(a—2)-(a+ 1) u ucnosb3yiite cxemy perieHus
YPaBHEHU ¢ HapaMeTpPOM.

2. Vrasanue (I ciocod). Pacemorpure rpaduaeckyto Mojie/b 3a1a9m
(puc. 1.1) u permure cucremy

Hauano

CopepxaHue

lMpunoxeHune

Crpannya 141 nz 197

Haszag
Ha Becb skpaH

3akpbiTh

Puc.1.1




IT crioco6. Haitgure KopHE 21 1 X9 KBaJIPATHOTO yPaBHEHUS 110 (hOpMYyJIe
KOpHEIi, U OTpedyiiTe BBIIOJHEHUS YCIOBUIA

0< a1 <2,

rne T < I9.
3 < x9 < 9D,

Yrasanue. Vciomw3yiiTe hopMyny cyMMbI KyOOB

23+ 23 = (1 +22)° — 321 - 22(T1 + T2), Ul T U Ty — KOPHU JIAHHOTO
_ —6(m—1)

ypaBHEHUs, IIPUIEM T1 + T3 = — @

Buera).

2m2—5m

5 (Teopema

n I -To —

Yraszarnue. Pacemorpure 2 ciryvast:
1)m=1;
2) m # 1.

Vkasanue. Haiiure gucKpuMuHanT JanHoro ypastaenus (D = a? > 0)
1 PACCMOTPUTE CJIyJaMu:

1) a = 0;

2) a>0.

Vrazarnue. Haitmure, mpn Kakux 3HAUYEHUAX ITapaMeTpa CYIIECTBYIOT
KopHHU ypasHenusi (D > 0) u pelnrure HepaBeHCTBO

T+ To > (xl =F :1:2)2, UCIIOJIb3Ys Teopemy Buera.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |

CrpaHunya 142 n3 197|

Haszag |

Ha Becb skpaH |

3akpbiTh |




7. Yxazanue. Paccmorpure ciryvan:
1) a = 0;
2)a>0;
3) a < 0.

st enyaaes 2) u 3) paccmorpute rpadudeckne mozesu (puc. 1.2 u
puc. 1.3).

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 143 nsz 197

Haszag

Ha Becb skpaH

3akpbiTh




ITPAKTUYECKOE BAHATUE 2

IIpeoGpa3zoBanne rpadukosB dyHKIuU(MapasieabHbIil IEPEeHoc,
IIOBOPOT | Jp.)

1. Ilpu Kakux 3HAaYEHUSX HapaMeTpa ¢ ypaBHEHUEe K Clﬁe@pa/
|22 — 62 + 8] + |2? — 62 + 5| = a umeer GoJee Tpex KopHeit? MEMOJUKU
npenodasanu
Omeem. ipn a = 3 wim 3 < a < 5. p
MAMEMAMUKU
2. Haiigure Takue HarypajbHble 3HAUYCHUS HapaMeTrpa d, IPU KOTOPBIX w
1 . UHPOPMATUKY
BBIPAZKCHHE T - IMEET CMBIC]I JIJIsl BCEX 11ap (x;y) Takux, aro x < 0, hop.
y < 0 u 111 KOTOPBIX UMeEeT CMBIC]T Bhipazkenue lg (xy — a). Hasano |
Omeem: a > 3,a € N. Coepwarme |

lMpunoxerne |

3. IIpn Kaxkux 3HAUEHHUSX IMapaMeTpa @ YpaBHEHUE

9% — 2. (2a — 2) - 3* + 5a® — 4a = 0 UMeeT jBa Pa3IMYHLIX KODHs? « | > |

“« | »

Omeem: pu % <a<l1lwma>1.

Crpanunya 144 n3 197

4. Haiinure Bce Takne 3HaYEHUS ITapaMeTpa @, 9TO MpU JIIOOOM 3HaYEeHUN

mapamerpa b ypasaenue ax + b = |x| umeer KopHH.

Ha Becb skpaH

Omeem: ipu |a| > 1.

3akpbiTh

Haszag |

5. Ilpm Kakux 3HaYEHUSX MMapamMeTpa @ CUCTEMA



v® +y* = 2V/3z,

) ) UMeeT eJIMHCTBEHHOe penieHue’
r*+(y—a) =3
Omeem: upn a = 3 wim a = —3.

6. Haiinne Bce 3HaUYeHUs apaMerpa @, TP KOTOPBIX CHCTEMa,

lz| + |y| = a,

5 5 NMeeT YeThIpe PelIeHusd.
rr+y =1

Omeem: upn a = 1 wim a = V2.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 145 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Yka3zauuga. Penienund.

1. Vrasanue. Ioctpoiite cxemarnaecku rpadukn GyHKInit y = a (cemeii-
CTBO IPSIMBIX, TapalleJbHbIX ocu abciuce) u g = |x? — 6x + 8|+
+|z* — 6z + 5| (puc. 2.1).

Hauano
CopepxaHue

lMpunoxeHune

Puc.2.1

Crpannya 146 nz 197

2. Vrasanue. Tloctpoiite rpaduteckyo Mozgesb 3amaan (puc. 2.2).

Haszag
Ha Becb skpaH

3akpbiTh




3. Vrazanue. Ucnonn3yiiTe 3ameny 3% = ¢, t > 0 u nocrpoiite rpadude-
CKYIO MOJIEJIb 3a/1a4H, YJIOBJIETBOPSIOILYIO YCIOBHIO 3aja4u (puc. 2.3).

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 147 nsz 197

Haszag

Ha Becb skpaH

3akpbiTh



D >0,

CocraBbTe n pemmure cucremy § to > 0,
f£(0) > 0.

4. Vxazanue. ITocrpoiite rpacdukn dbyukiuit ¢ =axr+bnupua > 1,0 =0
ny = |z| (puc. 2.4).

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 148 nsz 197

Haszag

Ha Becb skpaH

3akpbiTh




Puc.2.4

Paccmarpusast oBopor rpaduka dyHKImn y = ax + b (10 wacoBoii
CTpeJIKe U MPOTHUB YacOBOIl CTPEJIKE HA PA3JINTHbIE YTJIbI), JIETKO MOJTY-
YUTH OTBET 3a/1a9H.

Vxasanue. IIpeobpazyiiTe epBoe ypaBHEHHE CHCTEMBI K BUJLY
(z — v/3)? + y?> = 3 u nocrpoiite rpadUICCKYIO MOJICIL CUCTEMEI
(puc. 2.5).

Hauano

CopepxaHue

lMpunoxeHune

Crpannya 149 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Puc.2.5

Wcnonb3yst napaJiiebHblil mepeHoc Bosb ocu Oy, HaiiguTe 3HAUEHIS
napamMeTpa @, Ipu KOTOPBIX OKPYXKHOCTH OYJIyT KacaThCs.

Viasanue. I'padurom ypasuenns x4+ y? = 1 aBisieTcss OKpyKHOCTD €
neaTpom O(0; 0) u paguycom r = 1. ['pacbukom ypasuenns |z|+|y| = a
sBJisteTcst KBajpat (puc. 2.6).

Cucrema OyjieT uMeTh 4 perieHust B JIByX CJIEJIYIONINX CJIyUasix:
1) ecsin Bce BepIMHBI KBajipaTa JIeZKAT HA OKPYKHOCTU pajmyca 1;

2) ec/i CTOPOHBI KBaJ[paTa KacatoTcsl OKPY’KHOCTH paJjiyca 1.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 150 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 151 ns 197

Haszag

Ha Becb skpaH

3akpbiTh




ITPAKTUNYECKOE BAHATUE 3

IIpencraBiienue ypaBHeHusi (HEpABEHCTBA) C OJHOM MEepEeMEHHOT
¥ OJHUM apaMeTpPOM KaK ypaBHeHUsi (HEPABEHCTBA)C JABYMsI
nepeMeHHbIMU

Kapedpa

1. Ilpm kakux 3Ha4eHUsdX MapaMeTpa a ypaBHeHUe /T + a = T UMeeT JBa

MEMOJUKU
KOpHSsi?
npenodasarus
. 1
Omeem: npu —3 < a < 0. MAMEMATMUKY
2. Pemure ypasuenne z* 4+ 23 — 3az? — 2ax 4+ 2a®> = 0, rae a > 0. y u
- JITAa RN - UHGoOpMaMUKUY
Omeem: t1 = —v2a; T3 = \2a; g = ==Y+ 2H4a; gy = —Ltvitde 21+4a.
Ha4vano |
3. g KaxkJioro 3HavdeHus IapaMeTpa @ HalijuTe KOJUYeCTBO KOpPHeil
c |
ojep>xaHuve
ypaBHeHust \/2|z| — 22 = a.
. lMpunoxerne
Omeem. pu a > 1 wim a < 0 HeT KopHeit; upu a = 1 JBa KOpHs; Ipu
« |

= 0 Tpu xopHg; 11pu 0 < a < 1 JeTbIpe KOpHS.

“« | »

4. Haiinmure Bce 3HaYeHUsT X, IPU KOTOPBIX HEPABEHCTBO
(2—a) 23+ (1 —2a)-2? — 62 + 5 + 4a — a* < 0 cupaBeYIMBO XOTSA ~  Crpannua 152 w3 197
OBl JIJTs1 OJTHOTO 3HAYEHHUSI TTapaMeTpa @ 13 mpoMexyTka [—1;2].

Omeem: tipu Jobom = € (—oo; —2) U (0;1) U (1; +00).

Haszag

Ha Becb skpaH

5. s KaxkKj0ro 3HadYeHus rmapaMeTpa @ HailiuTe Bce 3HAYEHUS T, YIO- Sanpeirs

BJIETBOPSIIOIINX YCIOBHIO € — 2| 4+ alx 4+ 3| = 5.



Omeem: npu a = 1, [—3;2]— pemennsi; ipu a = —1, (—o0; —3]—

pemennst; npu |a| > 1, z = =3; mpu —1 < a < 1, z = —3 wimn
7—3a

7 = :
a+1

. HaiiiuTe Bce 3HaUeHuUs mapamMerpa @, IPU KOTOPBIX CHCTEMA,

22 +2z+a<0,
) nMeeT eJIMHCTBEHHOe peleHune’
¢ —4xr —6a <0

Omeem: mpu a = 1 wm a = /2.

Hauano

. IIpn Kaknx 3HaMeHUsAX HapaMeTpa @ ypaBHeHHe
(a+4x —2*> — 1) (a+ 1 — |z — 2|) = 0 umeeT PoBHO TPU KOPHst?

CopepxaHue

Omeem: pn a = —1.

lMpunoxeHune

Crpanunya 153 nz 197
Haszag
Ha Becb skpaH

3akpbiTh




Yka3zauuga. Penienund.

1. Vxaszanue. CoctaBbTe U permTe CHCTEMY

x >0,
_ 2
r+a=2x",

KOTOpasi PaBHOCUJIbHA JIAHHOMY YPaBHEHMUIO, U TOCTpoiiTe rpaduk
a=1z’—2x (mapamMeTp JIErKo BbIPayKaeTCst depes3 IIePeMEeHHY0) B CHCTeMe

(x;a).

Hauano
CopepxaHue

lMpunoxeHune

Crpanunya 154 nz 197

Haszag

Puc.3.1

Ha Becb skpaH

2. Vkasanue. Tlepenuimre ypaBHeHUe B CJIC/yIONEM BUJe: Sanperre
2a> — (322 +2x) - a + 2* + 23 = 0 u pemmre ero Kak KpajpaTHOe




OTHOCHUTEJILHO Q.

Yrasanue. Ioctpoiite rpaduk dyuknnn f(x) = /2|z| — 22 u rpaduk
dbyHKIMN ¢ = a — ceMelcTBO UPAMBIX, IapaJsuleJbibiX ocun O

(puc. 3.2).

Puc.3.2

. Vkaszanue. lleperminre HEpaBeHCTBO B BHJIE
a’ + (23 + 222 —4) - a — (22° + 2% — 62 + 5) > 0, rye napamerp a —
nepeMeHHasi, a & — MapaMerp.

BamerbTe, 4TO TpeboBaHme 3a/a91 He GY/IeT BBIIOJHEHO, eCIH OTPE30K
[—1; 2] GyzeT pacnosiozKeH Ha YUCIOBOI IPAMOH MesKIy KOPHIMHI KBa/I-
paTHoro Tpexdiena a® + (z3 + 222 — 4) - a — (22° + 2% — 62 + 5), T0

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 155 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




€CTb ecCJin 6y,ZLeT COBMECTHa cJieAyloljad CucCTeMa

f(2) <0.

Pemernem cucremsr sBisiercs [—2;0] U 1, mosTomy oTBeTOM B 3ajate
OyZeT JOIOJIHEHUE K YKa3aHHOMY MHOXKECTBY.

Yrasanue. Perenne anamornvno 3ajade 2.2 (eximst 3).

Yrasanue. Toctpoiite B cucreme (; a) MHOKECTBO TOUEK, KOOPIUHATHI
KOTOPBIX Y/JIOBJIETBOPSAIOT HepaBeHcTsaM a < —x2 — 2z n a > %xz —

6
(puc. 3.3). Haiigure KoOpAMHATBI TOUEK MepecedeHrsi IPaQUKOB.

Puc.3.3

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 156 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




7. Yraszanue. B cucreme (x;a) mocrpoiite rpacduku dbyHKImil
a = 2% — 4z + 1 (napabona) u a = |r — 2| — 1. IlposeauTe NpsAMyIO,
IapaJlIebHyI0 0CH abCIHUCC TaK, 9TOOBI OHa IepeceKasia MOCTPOCHHbIE

rpauKi pOBHO B Tpex TOUYKAaX.

Hauano
CopepxaHue

lMpunoxeHune

Crpanunya 157 nsz 197
Haszag
Ha Becb skpaH

3akpbiTh




ITPAKTUYECKOE SAHATUE 4

MeTO,Z[ 3aMeHBbl IIPpH pelleHnr 3ada4 C IlapaMeTpaMn

. st KaxK0ro 3HaveHusl IapaMeTpa @ PeIiuTe ypaBHeHue

2+ |z| +a = 0.

Omeem. eciu a > 0, To Het KopHeit; ecin a = 0, To x = 0; ecin a < 0,
Vi—da—1 1—/1—4

TO T1 = Y7, Ty = —5—.

. IIpn Kakux 3HAUYECHUSX IapaMeTpa a HafjyTcsd TaKue 3HAUYCHHUS X, 9TO
gpcna 5% 4 5%, & 3; 2077 + 2577, B3dATbIE B yKA3aHHOM IOPsJIKe, CO-
CTABJIAIOT apuPMETHIECKYIO TPOTrPECCUIO?

Omeem: ipu a > 12.

. Ilpu KaKuX 3HAYEHUSX N1APAMeTPa ¢ ypaBHEHUe
sin* x + cos* x + sin 22 + a = 0 umeer KOpHH?

Omeem: —% <a< %
. Ipu kazk10M 3HaYEHNN IapaMeTpa 11 PElInTe ypaBHeHNe

(m—1)-cos’z —2(m+1)-cosx +2m — 1 = 0. (1)

Omeem: ipu m < 0 wim m > 4 Het KopHeit; mpu m = 1,
:I:arccosi + 27k, k € Z; uipu m € [0;1) U (1;4] nBa xopHs:
2
T = = arccos ZHEVIE 4 9xk k€ Z.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue

lMpunoxerne

<|>

CrpaHuya 158 nz 197

Haszag

Ha Becb skpaH

3akpbiTh

|
|
|
|
« | » |
|
|
|
|




5. Tlpu kakux 3HAUEHUSIX [TaApaMeTpa @ ypaBHEHe
sin?3z — (a4 0,5) -sin3z + 0,5a = 0 (2)

UMeeT POBHO TPU KOPHs, IIPUHAJIIeXKAIue OTPE3KY [%”, 7r] ?

Omeem: npu a = 1.

6. Haiisinre Bce Takme 3matdenns mapaMerpa a, IpH KOTOPBIX ypaBHEHHE
logs (9° + 9a%) =z (3) umeer poBHO 2 KOpHSL.

. 1
Omeem: ipun 0 < a < R

7. Tlpu Kakux 3HAUEHUSAX TIapaMeTpa (¢ HEPABEHCTBO
logs(a - cos 2z + (1 4+ 5a® —sin*z) cosx +4+a) <1 (4) cupasesmso
JUUIST BCexX 3HadeHuii x?

Omeem: —% <a<O0.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 159 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




VYka3zauug. Perrtenaud.

1. Vkaszanue. Beenure 3ameny |x| = ¢, ¢ > 0 u paccmoTpuTe KBaJpat-

HOE OTHOCUTEJIbHO  ypaBHEHUE t2 +t + a = 0. Haitnure KOPHU 3TOrO
KBaJ[PATHOT'O YPABHEHUsI I BEDHUTECH K 3aMeHe: |x| =t u |z| = to.

. Pewenue. Brenem 3ameny 5* + 5% =t¢, torma t > 2 u
257 +257% = (5 4+ 577)2 -2 =2 — 2.

[To cBoiicTBY 4JieHOB apudMeTHIECKOil IPOrpeccun JIOJXKHO BbBIITOJ-
a __ t2-2+45t

HSTBCST PABEHCTBO § = 5, TO eCTb a = t2 + 5t — 2 u, Tak Kak

t>2, 100 >12.

C npyroii CTOPOHBI, IUCKPUMUHAHT KBaIPATHOI'O OTHOCUTEIHLHO ¢ ypaB-
Hennd t> 4+ 5t — 2 — a = 0 JoszKeH OBITH HEOTPHUIATEIBHBIM, TO €CTh
D =25+ 4(a+2) > 0; orciona a > —3.

33
a Z — 1>

OkoHYaTEIbHBIN OTBET JaeT PellleHle CUCTEeMbI .
a > 12.

3. Pewenue. ITpeobpasyeM JaHHOE ypaBHEHUE CJIEAYIONIUM 00PA30M:

2

(sin® 2 + cos® )% — 2sin’x - cos® x + sin 2z + a = 0,

1
1—§-sin22x+sin2x+a:0,

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |

CrpaHuya 160 uz 197|

Haszag |

Ha Becb skpaH |

3akpbiTh |




2 — sin? 2z + 2sin 2z + 2a = 0,
sin? 2o — 2sin 22 — (2a + 2) = 0.

Brenem zameny sin2x = t, rme —1 < t < 1, Torja ypaBHeHnue mpuMeT

BILI:

t* =2t — (2a+2) = 0. et

) MEMOJUKY
t"=2t+1—(2a+3) =0, npenodasanis
(t —1)* = 2a + 3. MAMEMAMUKU

U
> =1-—+ =1+v

Ecm 26 +3 20,10t =1 —-+v2a+3, tp =14+ +v2a+3. ungopmamury

,ZLJIH BBITIOJIHCHU A Tpe6OBaHI/IH 3aJa491 HaJd0 PEIIUTb COBOKYIIHOCTD JIBYX

Ha4vano

CHUCTEeM HEPaBEHCTB

Cogepxatue

{1 <1++v312a<1, {1 <1—V3F2a<1, | owomeme

3 nJin
a 2 —3

aZ—é' « |

3 1
0= == NI ——<a< -
2 2

2

. Pewenue. Bregem zameny cosx =t, rne —1 <t < 1.

Vpagnenue npumer sujt: (m — 1)t2 —2(m+1)-t+2m—1=0 (5)

CrpaHuya 161 nz 197

Haszag

Ha Becb skpaH

1. Ilpm m = 1 ypaBuenne npumMeT BUJI;

3akpbiTh

|
|
|
|
« | » |
|
|
|
|

—4t+1=0;



f==.
4
Torja, BepHYBIINCH K 3aMEHE, TIOJIYYUM:
L + ! + 2k, ke Z
cosT = —; x = Farccos— + 27 :
A’ 1 ! Kapedpa
- MEMOJUKU
2. Ilpu m # 1 ypasuenue (5) uMmeer JBa KOpHS t; = m“’m” 51” i npenodasanu
ty = mElt V5m m® ypmaem mpu m € [0; 1)U (1;5] (rpeGosanme D > O). MAMEMAMUKU
st BbIHOJIHeHI/IH TpebOBaHuil 3a/1a91 HAJIO PEIIUThL HEPABEHCTBA: u
urpopmamuKru
1<m—|—1—\/5m—m2<1. < m—|—1—|—\/5m m2 Hosaro |
= m— 1 = = —1
Cogepxatue |
. Pewenue. Beenem 3aMmeny sin 3x = ¢, Torga ypaBHeHue (2) IPUMET BU/IL . |
pUJioO>KeEHNE
t*—(a+0,5)-t+0,5a = 0. | |
< >
2 2
D=(a+0,52—4-0,5a=(a—0,5)2>0 w | o
tl — 07 5, tQ = Q. Crpanunya 162 ns 197|
Bepurysiiich k 3amene, nogyunm: sin3x = 0,5 (6) Hosoa |
nJjimm Sln 33: =a (7) Ha Becb skpaH |
Ypasuenne (6) He 3aBUCHT OT IapamMeTpa W MMEeT Ha OTPe3Ke [%ﬁ, 7T] Sanperre |

JBa KOpHA: T = 1%”; Ty = NTW'



CiiejoBaTesibHO, JIJIsl BBIIIOJIHEHUs] TPeOOBaHUS 3aJadd HaJlo, UTOObI
2r. 77] TOJILKO OJUH KOPEHb.

3
Tax Kak QyHKINA y = sin 32 Ha oTpe3Ke |2X; aeT Bce 3Have-
VHKI[HsT Y = SIn 3T Ha OTpe3Ke |55 7| IPUHUMAET BCe 3HaY

Hug ot 0 Jjio 1, npuydem Kazkjioe U3 9TUX 3HAYEHUi, 3a UCKJII0UYeHeM 1,

ypasnenue (7) ©Meso Ha oTpeske |2

— JIBayKJIbl, TO T BaHU qn T BBIIIOJIHEHO TOJILKO 1P @ = 1.
JIBa2KJIbl, TO TpeboBaHue 3a1a4un Oyie OJIHEHO TOJILKO IIPU Kaﬁe@pa
. Pewenue. Januoe ypasuenue (3) paBHOCHJIBHO yPaBHEHUIO MEMOJUKY
; npenodasarus
€T _ ox
9" +9a" = 3. B)  mamemamusu
u
Brejiem 3ameny 3* = t, Torja ypaaenue (8) nmpuMeT BU
n y , TOLZia yP (8) up h e —
t2 — t + 90/3 = 0 (9) Ha4vano |
CopepxaHue
BLIuncmM UCKpUMIHAHT KBaIpaTHoro ypashenns: D = 1 — 36a°. - |
lMpunoxeHn
PaccMoTpuM ciieiyionye ciydamn: o |
1) D < 0, o ectb 1 — 36a® < 0, Torma a > \‘VL%' Ypasuenue (9), a, < | > |
cJIeIoBaTeIbHO, U YpaBHeHne (3) He mMeeT KOpHeii. « | » |
2) D = 0, T0 ecTb a = %36, Torga t1 = ty = 0,5. CiemoBare/bHO, Crpanuua 163 u3 197|
xr __ 5 N
ypaBHeHne 3* = (0,5 nMeeT eMHCTBEHHBINT KOpeHb & = logs; 0, 5. Hason |
3) D > 0, 10 ectb a < {,,/%,?6, Torga ypasaerue (9) mmeer jiBa KOPHs Pl
b = 1—v/1-36a3. to — 1—v/1-36a?
2 ) 2 2 : 3akpbiTh |

BozBpaiasich K 3aMeHe, ITOJIYIIM:



1 — v1—36a3 1+ v/I— 36a°
3% = S T 10) wm gr — - 5 Ty

—\/1— 3
Samernm, uTo eciu a < 0, TO ClpaBej/IMBO HEPABEHCTBO % <0

1 noromy ypasuenne (10) He mmeer Kopweii; a ypashenue (11) mpu
LevI=568 Kagedpa
2

a < 0 Oyjer UMeTh eIMHCTBEHHBIN KOPeHb © = logs . Crneno-

MEMOIUK
BATEJILHO, U UCXOJHOE ypaBHenne (3) takxke mpu a < 0 Oymer umerb
N : npenodasarus
eTMHCTBEHHBIN KOPEHb.
MAMEMATNUKY
Fciu ke a > 0, ro u ypasuenne (10) u ypasuenne (11) umeror 110 U
OJTHOMY KOPHIO: urpopmamuru
Hauano |
1 —+1—36a° 1++V1—36a?
xl - IOgS 2 ) x2 = 10g3 2 Cogepxatue |
lMpunoxerne |
[ToTromy u ncxoaHOe ypaBHeHie (3) TakyKe UMeeT J1Ba KOPHSI. < | |
»
. Pewenue. Hepaserctso (4) paBHOCHIBHO CHCTEME « | » |
9 . 9 CrpaHuya 164 us 197|
a-cos2zx+ (1+5a° —sin“x) - cosx + 4+ a < 5,
o H.
a-cos2x + (14 5a? —sin®z) - cosz +4 +a > 0. |
Ha Becb skpaH |
Brojist 3ameny cosx = t, U ucnob3ys (opMyJsy KOCHHYCA JIBOWHOIO Sonpurrs |

yIJIa, TOJIYYAM:



(12)

£ + 2at? + ba’t < 1,
t3 + 2at? + 5a’t > —A4.

Samernum, uTo, TakK Kak —1 < cosx < 1, ton —1 < t < 1, Torma

cucreMa (12) J0/KHA BBIMOJHATHCS [IPH BCEX TaAKNX 3HAUCHUSIX t. K aﬁe@p&
Pacemorpum dyuknuio f(t) = 3 + 2at? + 5a’t 1 HaiigeM ee IPOU3BO/I- MemMOoJuKY
nyio: f (t) = 3t> + 4at + 5a’. npenoodasanus
3ameTnM, 4To, Tak Kak D = 16a® — 4 -3 -5a®> < 0 Va € R, 10 S
f/(t) > 0 g Becex JieficTBUTEIbHBIX 3HadeHuit a. CiieoBaTesibHO, ¢
urpopmamuKru

dbyuknus f(t) crporo Bospacraer. [losTomy jijist BbimoiHEHIsT TpeOO-
BaHUs 33/1a9M CUCTEMA

Ha4vano |

Cogepxatue |

{f(]‘) > _47 lMpunoxeHune

Ha Becb skpaH

|
f(1) <1 « | |
JIOJIZKHA UMeTh pereHns. Pemmm cucremy. « | NS |
CrpaHunya 165 n3 197|
—1 + 2a + 5a% > —4,
142 +5a2<1; e
|
|

3akpbiTh

5a% + 2a + 3 > 0,
5a2+2a§0;



— R,
a(ba +2) < 0;

9
_Zca<o.
59>

Takum 0Opa30M, TOJBKO MPH TOJYICHHBIX 3HAUCHUAX MapaMeTpa Bbl-
noJiHsieTcs TpeboBaHme 3a/1a4u.

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 166 ns 197

Haszag

Ha Becb skpaH

3akpbiTh




ITPAKTUYECKOE BAHATUE 5

Hcnonb3oBanne MOHOTOHHOCTU (DYHKIIMU, YETHOCTH (U
HEeYeTHOCTH) (DYHKIUH, IEPUOAUITHOCTH DYyHKITAN
IpU pelleHnu 3aJa4 ¢ napaMeTpamMu

Kapedpa

. [Ipn kaxux 3navennsx napamerpa a bynknus f(z) = (a—2)-x+3a—>5 Mmemodury
sIBJIsieTcst: 1) 9eTHOit; 2) HedeTHO? npenodasarusa
- MAMEMAMUKY
Omeem: 1) pu a = 2; 2) npu a = 3. U
urpopmamuKru
. IIpu kakux 3HaueHnsIX napamerpa a Gyukmust f(xr) = 2% — -|— SIBJISIETCS
- Hauano
HEYeTHON !
Cogepxatue
Omeem: upu a = —1.
lMpunoxerne
_ 2
. Ilpu kakux 3HaueHusx napamerpa a dyakus y = (a — 1) -z +a* — 3 « | >

MOHOTOHHO BO3PacTaeT U MOHOTOHHO yObIBaeT?!

Omeem. npu a > 1 MOHOTOHHO Bo3pacTaeT; Hpu a < ( MOHOTOHHO

CrpaHuya 167 nz 197
yObIBaeT.

Haszag

. Haiigure kommyecTBo KopHeil ypasHenuss o —5 + v/x +11 = a B
3aBHCUMOCTHU OT IapaMeTpa .

Ha Becb skpaH

3akpbiTh

|
|
|
|
« | » |
|
|
|
|

Omeem: ipn a > 4 eJIMHCTBEHHBIII KOPEeHb; IpH a < 4 HeT KOpHEI.



. Haiigure Bee 3Hauenns napamerpa a, Ipyu KOTOPLIX JII000i KOPEHb ypaB-
wernst 4/3,5x — 2,54 3-logy(3x — 1) + 2a = 0 npuHaJIe;KUT OTPE3KY
[1;3].

Omeem. npu —8,5 < a < —3,5.

w

. [Tpu KaKnx 3HAYEHUAX APAMETPA ¢ TUCJIO § ABJISIETCA HEPUOJIOM (PYHK-

2
wn f(2) = ginas

Omeem: ipu a = 0.

. Haiiyinre Bce 3HadYeHns mapaMeTpa @, IpH KOTOPHIX ypaBHEHUE
Vat+ (a —5)* = |z +a—5|+ |z —a+5| umeer eUHCTBEHHBIH KODEHD.

Omeem. ipu a = 3 wiu upu a = 7.

. Haiiure Bce 3HaueHus: napaMeTpa a, IIpU KOTOPLIX YPABHEHHE

f(x) = |2a+5|-x umeer poBHO 1IeCTH KOPHEN, T/1e f — YeTHAST ePHO/Ii-
yeckasd (PYyHKIUs ¢ nepuogoMm 1 = 2, onpejeseHHas Ha Bceil Ync/I0BO
npsmoit, npudem f(z) = ax?, ecm 0 < z < 1.

; — _2 — _2
Omeem: npu a = —33 Wi a = —%.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |

CrpaHuya 168 uz 197|

Haszag |

Ha Becb skpaH |

3akpbiTh |




VYka3zauug. Perrtenaud.

1. Pewenue. Obacth oupeaeaeHust GyHKIUNT — BCe JIeCTBUTEIbHBIE TIC-
JIa.

1) st Toro 9Tobbl hyHKIMsT ObLIa YETHOM, JTOJIZKHO BBITOTHITHCS K ¢ 0
yeaosue: f(—x) = f(x). Ugee)i,
MEMOJUKU
CocTtaBuM ypaBHEHNE: npenodasanus
(a—2)-(—x)+3a—5=(a—2) x+3a—75; e
u
2x-(a—2) = 0 — paBeHCTBO BEPHOE IIPU BCEX & U3 0OJIACTH OIPEICTICHUST unghopmamury
TOJILKO TIpU a = 2. Havano |
2) st Toro, aTobbl (DyHKIMsT ObLIa HEIETHOM, HAO UTOOBI BBIOJIHSI- Coepwarme |
nock yeqoue: f(—x) = —f(x). Mowrowene |
CocrtaBuM ypaBHEHHE: | |
(a—2)-(—z)+3a—5=—((a—2) -z + 3a—5); « | » |
6a . 10 CrpaHuya 169 uz 197|
- )
5 Hasag |
a=—.
3 Ha Becb skpaH |
2. Pewenue. HeobxomumbiM (HO HEZOCTATOUHBIM!) YCIOBHEM HEUCTHOCTH Sanperre |

gynxmmm gBasgercs BoinoaHenne npu = 0 0JIHOTO U3 YCJIOBUIA:



a) f(0) =0;

0) dyukius f He ompeesieHa B HYJIE.

Bemt 2 =0, 10 f(0) = 4= + 5 = f’aial).
Yesosue (&) BBITOJTHSIETCS HpI/I a = —3, a yciosue (6) — npu a = —1.

Ecmua = —3, 1o f(x) = Kadie&pa,

+ 1 B 9TOM CJiydae 00/1acTh Opeie/IeHnst

CrpaHuya 170 nz 197

f(x) — neuernast. Hasan

!/
3. Pewenue. Haiijem npoussouyto y () = a — 1. Ha sece xpan

3akpbiTh

s B s 2016 3 3 MEMOoJUKU
(f) = (—o0;logy 3) U (logy 3; +00) HE cuMMeTpPUIHA OTHOCHTEIHHO e
HYJISA, CJIeJ0BATEILHO, cbyHKLLMH HU YeTHas, HU HEeYeTHAas. ]
Ecm a = —1, 10 f(x) = 230 . —|— . B arom cityuae obsiacThb omnpe/esie- U
mus D(f) = (—o0;0) U (0; +oo) ~ CHMMETDHYHA OTHOCHTEJBHO HYJSL.  wundhopmamuki
[IpoBepum BoinosiHenne yenosust f(—z) = — f(x). s
Cogepxatue |
1 1 2427%-1 1+ 2°+1 wnomenne
) =3t~ -1 a@-1) 20-2) - |
- @ =D 2(E-1) -2 T
B 2+1 « | » |
|
|
|




Puc.5.1

CnentoBareibio, pu a < 1 QpyHKIUS MOHOTOHHO yObIBaeT, nmpu a > 1
QyHKISI BO3pacTaer.

. Pewenue. Pacemorpum dyukumio y(z) = & — 5++/x + 11; ona sBis-
eTcsi BO3pACTAOIell Ha 00JIACTH ONpeJIeJIeHIsT — MIPOMEXKYTKe [5; +00),
nosromy f(z) > f(5) = 4.

[Tockobky E(y) = [4; +00), TO HCXOIHOE YPaBHEHNE IMEET e IMHCTBEeH-
HBIIl KOpeHb IpH @ > 4 U He uMeer KopHeil pu a < 4.

. Pewenue. PaccMoTpuM (pyHKITHIIO
f(z) =4/3,52 — 2,5+ 3 - logy(3x — 1) + 2a.

Ona ompejiejieHa pu r > z, Bo3pacTaeT Ha O0JIACTU OIpeJesIeHIs 1

1
3’
NPUHUMAET BCE 3HAYCHHS M3 HPOMEXKYTKa (—o00;+00). CiegoBareiib-
Ho, ypasHernne f(x) = 0 uMeer eJMHCTBEHHBIN KOPEHb. DTOT KOPEHb
npuHaIeKNT oTpe3ky [1; 3] Torma u Tosbko Torga, Korga f(1) < 0 n

£(3) > 0.

CocTaBuM 1 PEIIUM CHCTEMY:

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne

« |

“« | »

CrpaHuya 171 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




4+ 34 2a <0,
84+ 9+ 2a > 0;

{2a +7<0, Kagedpa

2a + 17 = 0; MEMOOUKU
npenodasarus
—81 <a< _31. MAMEMAMUKU
u

6. Pewenue. Tucno § ABIs€TCA NEPUOJOM JAHHOM (DYHKIMY, €Can Jist UHPOpMamuKL

BCEX JIOIYCTUMBIX 3HAYEHUAX T BBIIIOJHAETCA CJe/IYIONee PaBEHCTBO: s |
cos 2x coSs (2 (a; + %)) Conepwatine |
36L + Sln 2:C 3a + Sln (2 (aj —|— g)) ’ lMpunoxerne
< >
Ccos 2x — COS 2% |
3a +sin2x 3a — sin 2z’ « | »
COS 233 COS 2.1’ CrpaHuya 172 nz 197

3a + sin 2z ~ 3g + sin 2z

Haszag

Orcrona 3a + sin 2x = —3a + sin 2z, ciaegoBareabio, a = 0. e —

B camom gene, ecn a = 0, To dhyukinus umeer Buj f(x) = ctg 2z, ES—
npuuew, ecu 2z € D(f), o u 2 (zg + Z) = (2z9 + 7) € D(f).




7. Pewenue. Pacemorpum dynkuuio y(z) = / (2t + (a — 5)* u dynkuuio
g@)=|z+a—-5+|r—a+5|
ObsacThio onpejiesieHnst KaxkKIoil u3 (DYyHKIN sIBISETCS MHOZKECTBO
BCEX JIEHCTBUTE/ILHBIX YUCEJI U, JIEPKO 3aMETHTh, YTO BBIIIOJIHSIETCSI YCJIO-
sue y(—x) = y(x); g(—z) = g(x). CiegoBare/ibHO, €Ci Ty — KOPEHb
JIAHHOTO YPABHEHUS, TO U (—I( ) — TAKZKe sABJISIeTCsl KODHEM YDaBHEHMUsI.

[TosToMy HEOOXOMMBIM YCJIOBHEM CYIIECTBOBAHUSA €IMHCTBEHHOIO KOP-
He gBJjsieTcs yeaoBue x = ().

HO,ZLCT&BI/IM sHadenune r = 0 B YpaBHEHHE 1N pENlIMM €ro OTHOCHUTEJILHO
a.

V02 + (a—5)4=a—5|+|5—al;
ja— 52 = 2la — 5|
la—5=0 wm |a—5]=2;
a=2>5, wm a=7, wm a = 3.

[Ipn HaiieHHBIX 3HAYEHUAX IapaMeTpa JaHHOEe YpPaBHEHUS MMEET KO-
peHb, PABHLIN HYJIIO.

P&CCMOTpI/IM BC€ BO3MO2KHbBIE€ CJIydaM:

1. Ecoun a = 5, To ypaBHeHme mpuMeT B

vt = [o] + a

Kapedpa

MEMOOUKU

npenodasarus
MAMEMATUKY

U

urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |

CrpaHuya 173 u3 197|

Haszag |

Ha Becb skpaH |

3akpbiTh |




r? = 2|z|;
Jof* — 2|=| = 0;
2] - (] =2) = 0;

r1=0; x29=2; x3=-2.

HOJ’Iy‘II/IIII/I, qTO IIpU a4 = 5 HNCXOJHOE YpaBHCHUE NMECT TPU KOPHI.

2. Fcm a = 7, To ypaBHeHUEe TPUMET BT

Vat+ (T -5 =]z +2| + |z - 2
Vat+2t=|z+ 2|+ |z —2;
1) ecin © < —2, 10 Vat + 16 = —2x;
rt 416 = 4a2%;
xz* — 42% + 16 = 0 — ypaBHeHUe He UMeeT KOPHEII;
2) ecin —2 < x < 2, 10 Vi + 16 = 4;
r* 4 16 = 16;
zt =0;
x = 0 — eJINHCTBEHHBIII KOPEHb;

3) eciin x > 2, 10 VIt + 16 = 2u;
rt 416 = 422

Hauano

CopepxaHue

lMpunoxeHune

Crpannya 174 nz 197

Haszag

Ha Becb skpaH

3akpbiTh




ot — 42?2 416 = 0 - ypaBHCHUE He NMeeT KOPHEIT.

3. Eciim a = 3, To ypaBHeHWe IPUMeT BT
Vat+2t= |z 42|+ |z — 2|

U €ro pelieHre aHaAJIOTMYHO PACCMOTPEHHOMY BO BTOPOM CJIydae pele-
HUIO.

HOSTOMy OHO TaK>Ke uMeeT GILHHCTBGHHBIPJI KOpeHb I = 0.

. Pewenue. Ecim a = 0, to f(z) = 0, u ee rpacduk nmeer ¢ MPSIMOIi,
3aJaHHOI (POPMYII0il y = Hx, IMHCTBEHHYIO OOIIYIO TOUKY.

Ecimu a # 0, To B cuity yernoctu dbynxunn f(z) = ax? npu

—1 < 2 <1 u na mobom orpeske [—1 + 2k; 1 + 2k], k € Z, rpadux
dbyuxiun f(x) noaydaercst casurom Ha 2k enuHuIl Biojb ocu O ee
rpacduka Ha orpeske [—1;1].

[Tycte a > 0 (puc. 5.2), Torga pemterne x = 0 eCThb MPK BCEX 3HAUCHUSX
apameTpa d.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |

Cogepxatue |

lMpunoxerne |

CrpaHuya 175 u3 197|

Haszag |

Ha Becb skpaH |

3akpbiTh |




Puc.5.2

CoOTBEeTCTBEHHO, ypaBHEHHUE UMEeT HIeCTh KOPHEIl, ec/iu npsaMast
y = (2a 4+ 5) -  npoxoaur depe3 Touky A(5;a).

Hauano

3 ypashenust a = 3(2a + 5) mostydaem a = —2,5, TO €CTh, MOJOKU-
TeJIbHBIX KOpPHEll HeT, cjie/IoBaTeIbHO, Caydail a > () HEeBO3MOXKEH.

CopepxaHue

lMpunoxeHune

IIycts @ < 0 (puc. 5.3).

Crpanunya 176 nz 197

Haszag
Ha Becb skpaH

3akpbiTh

Puc.5.3




YpaBHenue OyJieT UMETh POBHO IIECTb KOPHEI, ec/in mpsMast

y = |2a + 5| - x mpoxoauT wepes Touky B(—5;a).

Torza u3 ypasrenus a = |2a+5|-(—5) noayum a = —2 nma = — 2.

Hauano
CopepxaHue

lMpunoxeHune

Crpanunya 177 n3z 197
Haszag
Ha Becb skpaH

3akpbiTh




ITPAKTUNYECKOE BAHATUE 6

IlocTpoenne rpacdukoB pyHKINN Kak HeoOXoanMoii rpadudecKoii
Mo/IeJiu JIJisi pelieHnsd 3aJia4 ¢ mapaMerpamu. Pelrienue 3a1a4 c
rnmapaMeTpaMu OJUMINAJHOTO XapaKTepa

Kapedpa

1. TIpu Kakux 3HaueHusIX HapaMeTpa a ypasHenue |z + a?| = a®> — 3a — 4

MEMOIUK
0
nMeeT KOPHU Pa3HbIX 3HAKOB' npenodasanus
: 4
Omeem: ipn a < —3. MATMEMATUK
; u
2. Haiiiure Bce 3HAYEHUSI TapaMeTpa @, PU KOTOPbIX (DYHKITHST
9 urpopmamuru
f(x) = x* + axr — 4 npuHEMAaET OTPUIIATE/IbHBIC 3HAYCHUS JIJIsT BCEX T,
Ha4van
MIPUHAJIEXKAIIX TPOMEXKYTKY (—2;1). wero |
Omeem: pu 0 < a < 3. Conepranne |
lMpunoxerne |
3. Ilpu Kaknux 3HAUCHUAX [TapaMeTpa @ CUCTEMA
| > |
2 2
e+ (y - Cl) = 17
IMeeT POBHO JIBa PENIeHs ! « | » |
y = |z
CrpaHuya 178 u3 197|
Omeem: pu a = V2 nm nmpn —1 < a < 1. Hasaz |

Ha Becb skpaH |

4. Ilpn Kaknx 3HAYECHUsIX MapaMeTpa t HauMeHbIlee 3HAUYCHUE KBaJIpaT-
Horo Tpexdiena f(x) = 4x? — 4tx + t2 — 2t + 2 na npomeskyrre [0; 2] Sanperre |
paBHO 37




Omsem:npml—ﬂ<t<5+\/m.

. IIpu kakux 3HaveHnsIx napamerpa k Hepasenctso (k—1)-x+2k+1 > 0
BEPHO JIJIsl BCEX 3HAYEHUI X, yJIOBJIETBOPSIONNX ycjiosuio |x| < 37

Omeem: npn 0,4 < k < 4

. IIpn Kakux sHadenusx napamerpa a ypasuenue |22 — 1| =2z — 22 +a
VIMeeT eIMHCTBeHHbI KOPEeHb?

Omeem: x =1 npu a = —1.

: HpI/I KaKNX 3Ha9YCHUAX ITapaMeEeTpPa a KazK/10€ pelIeHNEe CUCTEMbBI

y _|_ 21. Z a, Hauano
SIBJIIETCSI PEleHneM HepaBeHCTBa 2y — x > a + 37

CopepxaHue

y—x > 2a

lMpunoxeHune

. 9
Omeem: ipu a > §.
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Yka3zauuga. Penienund.

1. Vkasanue. Tocrpoiire rpaduk dynkuun y = |z + a?| (puc. 6.1).

Puc.6.1

I'pacdukom dbyrKImn y = a® — 3a — 4 ABIdeTcs ceMeilcTBO MPSMBIX,
HapaJiiebHbIX OCH aOCITICC.

2. Vrasanue. Vcnopsyiite rpaduaeckyto Mojeb 3ajgadu (puc. 6.2).

Puc.6.2

Hauano

CopepxaHue

lMpunoxeHune
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f(=2)
f(1) <

IA

0,

CocTaBbTe 1 peliuTe CUCTEMY HEpaBEHCTB

)

3. Yxaszanue. IlepBoe ypaBHeHHWE CHUCTEMbI 3aJIa€T CEMENCTBO OKPYXKHO-
creii ¢ earpom A(0; a) u pagnycom r = 1. I'padpukom BrOporo ypas-
HEHUs SBJIAIOTCS JiBa Jiyda ¢ obimuM HadaaoMm B Touke O(0;0).

[Toctpoiite rpacduK 1 pacCMOTPUTE UX B3aUMHOE PACIIOJIOYKEHIE
4. Y Haii 6 6 =1
. YKkazanue. Haifinnre abcruccy BepIimHbl mapaboJibl Xy = 5 U PACCMOT-

puTe BCe BO3MOYKHBIE PACIIOJIOKEHUsT BepIuHbl (puc. 6.3; puc. 6.4;
puc. 6.5) oTHOCHTEBLHO TTpOMEKyYTKa [0; 2].

CocraBbTe U PEIINTEe CUCTEMbBI, COOTBETCTBYIONINE KarKJIOMYy U3 TPeX
CJIy9aeB pacoIOKEeHUs mapadoIb.

Puc.6.3 Puc.6.4 Puc.6.5

0 <z <2, Ty > 2,

f(0) =3. f(@o) = 3. f(xo) = 3.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano |
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5. Yrasanue. Paccmorpure dynkmmo f(z) = (kK —1) -z + 2k + 1 u no-
cTpoiiTe rpaduk QyHKIUN 1T TPEX CIydaes:
1) k > 1 (puc. 6.6);
2) k <1 (puc. 6.7);
3) k=1 (puc. 6.8).

Puc.6.8
Puc.6.6 Puc.6.7 He Hauano

CopepxaHue

6. Vrasanue. Iepenmmure ypasnenne B sujie |22 — 1| — 2z + 22 = a n Mowmomenme
paccmorpute rpaduku byukiuit f(z) = |22 — 1| —2x + 2% u g(x) = a.
1) f(x) =22% —2x — 1, econ |z] > 1
flz)=1-2x, ecu |z| < 1

2) g(x) = a — cemeiicTBO HPSMBIX, Hapa/IeabHbX ocn O.
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Puc.6.9

7. Pewenue. [Ipamble y = a —2x 1 y = x4+ 2a nepeceKaloTcd B IJIOCKOCTH

.5
Oy B Touke A(—%;%).

[TosTomy TpeboBanume 3a1a4n OYJIET BBITOJIHEHO, ecam Touka A jexxur
BBIIIE TpsiMoit 2y — = a + 3 (puc. 6.10).

Hauano

CopepxaHue

lMpunoxeHune

Crpanunya 183 nsz 197

Haszag

Ha Becb skpaH

3akpbiTh




Puc.6.10

B sToMm ciiyuae 0061aCTh KOOPAMHATHON ILJIOCKOCTH, 3a/IaBaeMasi MCXO/-
HOII cucTeMOil, OyJIeT cojepxKaThcd B 00JIACTH, 3ajlaBaeMOil HepaBeH-
CTBOM 2y — x > a + 3.

Tak kak Touka A JIeXKUT BBIIIE IPIMOii 2y — & = @+ 3, TO BBIIOJIHSIETCsT
HEPaBEeHCTBO 2 - %‘L — (—%) > a + 3. Pemus 3T0 HEpaBeHCTBO, MOJTYINM
a > %

Hauano

CopepxaHue

lMpunoxeHune
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ITPNJIO2KEHUE

1. CBoiicTBa YeTHBIX U HEYETHBIX (PYHKIUII, UMEIOINX CUMMET-

PUTYHYI1O 0bJ1acTh orpeaeJjieHnAga

Omnpenesienne 1. Oyukuus y = f(x), obaacTb onpeieseHnsi KOTOPOii
CUMMETPUYHA OTHOCUTEIHLHO Hadaja KOOPAMHAT, Ha3bIBAETCsl YE€THOI,
ecsIn Jist JII0OOro & 13 00JIaCTH €€ OIPE/IeJICHUS BBIIOIHACTCS PABEHTBO

f(=z) = f(z).
U3 onpesiesienns caeryeT, 9To:

1) obracTb ompejeeHus: 9eTHONH (BYKINH CUMMETPIIHA OTHOCHTETHHO
HayaJa KOOPJUHAT;

2) rpaduk YeTHOH GYHKIUN CHUMMETPUIEeH OTHOCUTEIHHO ocu OY.

Omnpenesienne 2. QOyukiust y = f(r) Ha3biBaeTCs HEYETHOM, ec/iu
JUIst JIIOOOTO & U3 00JIACTH ONPEJIEJICHNST BLIIOIHACTCS PABEHCTBO

f(=z) = —f(2).
3 onpesesienns caeyeT, 9To:

1) obsiacTh ompejeeHns HedeTHON (DYKIMN CUMMETPIIHA OTHOCUTETh-
HO HadaJia KOOPJUHAT;

2) rpachuk HeIeTHOI QYHKIUNT CHMMETPUYEH OTHOCUTEIBHO HAada A, KO-
Op/INHAT.

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
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Ha4vano
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1. Ecnmm dyHKIus oJHOBpeMEHHO 00J1aJlaeT CBOWCTBAMK YETHOCTU U
HEYETHOCTH, TO OHa paBHA HYJIO B KaxKJIOH TOUKe 00JACTH OIpejiese-
HUSI.

2. Eciin dpyHKIMS siBjIsieTcs HeUeTHO, To Jinbo ee 3HadeHune B Touke O
paBHO HYJIIO, OO0 OHA He ompejeseHa B Touke 0.

3. Ecan obnacth onpenenennst pyHKINE CUMMETPUIHA OTHOCUTEIBHO
Toukn O, To 9Ta QYHKIUS ABIIETCA CyMMOIl YeTHOI 1 HeUeTHOH (PyHK-
T{UIA:

f(x) f($)+2f(—$) + f(x)—2f(—.r) _ Fq(gj) + FH(x)’ rie Fq(a:) — YeTHad, a

Fy(z) — neuernast.

4. Ecnn dernast (medernast) dbyuxiws guddepeHnupyeMa, To ee mpo-
M3BOJIHAS SIBJIACTCA IeTHON (HEeUIeTHOM) DyHKIMEI.

. Illepuonuvieckue n Hernepuoanvieckue (pyHKIIUN

Oyukrust f(z), 3ajanHas Ha MHOXKeCTBe [); HA3BIBAETCSI MEPHOJITTIE-
CKOI1, eciim cymiecTByer Takoe ducjio 1 > 0, HazbIiBaeMOe MEPUOIOM
dbyuxiun f(x), aro myst Beex x u3 objgacru D uncna x — T uw o + T
TaKzKe MPUHAJIEZKAT STOMY MHOXKECTBY W IPU 9TOM CIIPABEJINBLI Pa-

serctBa f(x) = f(z —T) = f(x +T).

Kapedpa
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OcHoBHBIE CBOIiCTBa MepUOAMIECKIX (PYyHKITIIA:

1. Eciu nosiozkuresibaoe uucio T — mepuoy dyukiuu f(x), To 9ucio
n-T, rne n € Z, TakyKe SIBJIICTCI €€ MIePUOIOM.

2. Eciim T' > 0 — nepuon dyukimn f(x), To nepuogom QyHKINI

f(kx + a) sBusercst aucyio Ty = % :

3. CymmMma, pa3HOCTh, IPOU3BEICHNEe U JaCcTHOE MePHOINIeCKUX (DyHK-
111, OIIpe/ieJIeHHBIX Ha MHOYXKECTBe [) 1 MMEOIIUX OJUH U TOT K€ Hal-
MEeHbBINN nepuoi, 1', aBJigeTcss NepuoIndecKoil (DyHKIMell ¢ mepuoIoM
T, Ipu 5TOM HAUMEHBIINI MEePUOJT MOYKET M3MEHUTHCS.

4. Eciun nBe BCIOIY OIIpejiesieHHbIEe IIepUoAniecKre (DYHKIIMU UMEIOT
HaUMeHbINI nepuo, 17 u T, OTHOIIEHNE KOTOPBLIX — palllOHAJIbHOE
YHCJIO, TO UX CYMMa, Pa3HOCTb, TPOM3BEICHUE W JACTHOE ABJISACTCH I1e-
pUOIMIecKoil (pyHKIMEH ¢ MepuojoM, paBHBIM HAUMEHBIIEMY IE/IOMY
obiieMy KpaTHoMmy IepuojioB 17 u Th. Ecian ke oTHOlIeHME IIeprojioB
Ty u Ty — uppanuonaibroe ducyo (To ectb nepuojsl 11 u T Hecous-
MEPHMbI ), TO UX CyMMa, PA3HOCTb, MPOM3BEJIEHIE U YACTHOE SIBJISIFOTCST
HENEePUOINIECcKOil (DyHKITHEI.

5. Eciin Bee 3nauenus nepuogudeckoit pyukunu f(z) ¢ mepuogom, pas-
HbiM T, cosiepkarest B obsiacTi onpesiesienns GyHKnun ¢(t), To CI0xkK-
Has yuknus p(f(t)) sBasgeTCS MEPUOANIECKOl ¢ TeM ke mepuogom 1,
IPK 3TOM HaMMEHBIIHI [IepUOJ] MOKET U3MEHUTHCS.
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6. Eciin nepuogmueckas dyukiwmst f(x) ¢ mepuogom T umeer mpous-
BOJTHY IO f/(a:), TO 9Ta MPOU3BOJHAS TaKKe SIBJIAETCA IEPUOINIECKOI
dbyuximeit ¢ nepuogom T, HO He Haobopor: ecan f () — mepuomte-
ckas GyHkuus, 10 f(x) Moxker He ObITH NEPUOJANIECKON (DYHKIIHEI.

7. Ecrm nepuommieckas dbynknus f(z) B HEKOTOPOIl TOUKe () MPUHU-
MaeT 3HadYeHHe M, TO 9T0 ke 3Hadenne Gynknuu f(xr) npuHEMaer B
OeCKOHEUHOM 4uncje ToueK xo + n - 1, rje n — IPOU3BOJILHOE 1e/10€
HUCIIO.

8. Ilepnonnueckas dyuxims f(x) He MoxKeT OBITH MOHOTOHHO HET Ha
OJTHOM OECKOHEYHOM TTPOMEXKYTKE Buja [a; +00), (—oo;al, (—oo; 400).
I'pacduk m cBoiicTBa JuHeitHON DYyHKINNT

Jluneitnoit pynkimeit HazbiBaeTcsd YUKW, 33 aHHast POPMYJIOit
y=axr+0b, e a u b — neficTBUTE/IbHBIE YUCTA.

['padukom JInHEITHONH DYHKIUN SBJISIETCH TPSIMasd.
Obuacte onpenenenusi: D(y) = R.
MHozkecTBO 3HaUeHNT DYHKIUN 3aBUCUT OT KO3(PMUINEHTOB a U b:

1) npu a = 0 3Havenunem Juneiinoit pyukmun y = 0 - x + b aBisgercs
aucsio b pu JiroboM x; To ecth D(y) = b;

2) mpu a # 0 D(y) = R.

Ilpu a > 0 dpyHKIIMA MOHOTOHHO BO3PACTAET.
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ITpu a < 0 pyHKIMS MOHOTOHHO YOBIBAET.
ITpn a = 0 dyHKIUSA MTOCTOSTHHAA.
['eomeTpuyeckuii cMbIC/T TapaMETPOB a U b:

1) a = tga, rae a — yroj HaKJIOHA MPIMOil K MOJIOKUTETbHOMY Ha-
npajernio ocu Ox;

2) ecit a = 0, T0 ¢ = 0 u npsimas napaJsiebia ocu Ox;
3) ecaim @ > 0, TO yroy ¢ OCTPBHIii;

4) eciim a < 0, TO yroJ ¢ — TYHOii.

Puc.1

I'paduk m cBoiicTBa KBaJpaTUIHO (PYyHKIINN

OyuKIWM, 3a/laHHasd GOpMYJIoi y = ax?® + bx + C, Ha3bIBAETCS KBaJIpa-

Tu4HO (DyHKIMEN, 1€ a, b, ¢ — JAeficrBUTEIbHBIE drCIa, IpudeM a 7 0.

['padpukoM KBaJIpaTwIHON (DYHKIINN ABJIAETCA I1apadoia.
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Obsactb onpenenenns dyuakiun D(y) = R.

MHuozkecTBO 3HaUEHH (DYHKIINN:

E(y) = [yo; +00) npu a > 0;

E(y) = (—o0; 4] npu a < 0, 1j1e yg — OpJIHATA BEPIINHBI TAPAOOJIBI.

[Ipu a > 0 dyukims yobiBaeT Ha TpOMeRyTKe (—00; Tg| 1 Bo3pacraer
Ha TIPOMEKYTKE [T(; +00), Te xo — aberucca BepImHbL 1apaboJIb.

[Ipu a < 0 dyHKIWMs Bo3pacTaeT HA MPOMEKYTKe (—00; To| U yObIBaeT
Ha TIPOMEKYTKE [T(; +00).
[Ipu a > 0 HauMeHbIIee 3HAYEHNE PABHO ¥y, & HAKOOJIBIIErO HE CYIIe-

CTBYET.

IIpn a < 0 nauboJsibiliee 3HaYEHUE PABHO ¥y, & HAMMEHBIIErO HE CYyIIe-
CTBYET.
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3ajiaun K 3a4eTy

Bader no pucnuiinae Y BO "Permenns 3ama4d ¢ mapamerpamn ' ipoBo-
JINTCSI B IIMCbMEHHOI hopMe.

[IpepyiaraeM BalieMy BHUMAHUIO IPUMEPHBIE 3aaHust K 3a4deTy. K KaxK-
JIOMY 3aJJaHUIO JAHLI OTBETHL.
Batanns

1. Ilpu kakom 3HAYEHNN TapamMeTpa a ypaBHeHne (a —3)-x = a — 4 umMeer
eJIMHCTBEHHBIIT KOPEHD !
Omsem: 4 (cm. nmpumep 1.1).
2. Haiigure 3Ha4enust napamMerpa @ Ipu KOTOPLIX (DYHKIIMSI
f(x)=(a+3)-z+5a (r €R) aBisgercs MepUOJNIECKOIL.
Omsem: —3 (cM. npusoxkenue (2)).
3. Haiigure Bce Takme 3Hauenusi napamerpa n(n € Z), npu KOTOPBIX
__ sinnx
dbyuxims f(x) = SnZ WMECT MEPHOIOM HHCIIO Arr.
Omesem: {—2; —1;1;2} (cm. npmioxenue (2)).
4. HaijinuTe Bce panmoHaIbHbIe 3HAYCHUS TapaMETPa @, IPU KOTOPBIX I1e-
_ 2 _ 3
puosibl hyukiws f(x) = sin 2+a\‘”r u g(z) =tg— - :l:/W paBHbL.

Omsem: {—1;0; 3} (cm. npunoxenne (2)).
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10.

. IIpn xakux 3HaYeHNSX MapamMeTpa a OJUH 3 KOpHell ypaBHEHUS

42? — 152 + 4a® = 0 gBasgeTCS KBAJAPATOM JIPYroOro KOpH:?

Omeem: —2,5;1,5 (cm. npumep 1.11).

Haiijinre Bce Takme 3HAYEHUs rapaMerpa a, IIPU KOTOPbIX ypaBHEHNE
4 -sinx - cosz = a? — 6 uMeeT x0T 6L OJIUH KOPEHb.

Omeem: —2;2 (cm. ipumep 2.1).

[Ipu Kaknx 3HAYEHHsIX HapaMeTpa @ ypasHenue 2sin’z + 3sinz = a
uMeeT KopHu?

Omeem: [—1,125; 5.

Haiiinre 3HadYeHns mapaMeTpoB p W ¢, JJid KOTOPBIX YHCIA T1 = P,
To = @ SIBJIAIOTCsI KOPHAMU YpPaBHEHUS z? + pr +q = 0.

Omsem: (0;0); (1; —2) (cm. Teopemy Buera 1.11).

[Tpn Kakux 3HAYEHUSIX MMapaMeTrpa @ KOPHU ypPaBHEHU

23 — 1222 + ax — 60 = 0 MOXKHO pacCMATPHBATH KaK JJIMHBI CTOPOH
PSMOYTOJIBHOIO TPEYTOJbHIKA !

Omeem.: 47.

[Ipu KakuxX 3HAUYEHUs TApAMEeTPa 4 yPABHEHHsI
(a—1)-2>+2-(a+3) 7+ a+2=0 umeer eJIMHCTBEHHBI{l KOPEHB?

Omsem: —2,2;1 (cm. npumep 1.8).

Kapedpa
MEMOJUKU
npenodasarus
MAMEMATUKY
u
urpopmamuKru

Ha4vano

Cogepxatue |

lMpunoxerne |

L

“« | »

CrpaHuya 192 nz 197

Ha Becb skpaH

3akpbiTh

Haszag |




11.

12.

13.

14.

15.

[Ipn KaKux 3HaUEHUSAX HapaMeTpa @ U3 HepaBeHcTsa axr’ —r+1—a < 0
caenyet, uto 0 < x < 17

Omeem: (0, 5; 1].
[Ipn Kakux 3HAYEHUSIX [APAMETPa @ CHCTeMa HePABEHCTB

z?+4x +a <0,

) MeeT peleHnsi?
¢ —2x —a <0.

Omsem: (0;3) (cm. mpumep 1.16).

[Ipu KaKux 3HaUYeHusIX IapaMerpa a ypashenue |z — 2z — 3| = a umeer
3 KOpHsI?

Omeem: 4 (cum. npumep 1.17).

[Ipy Kaknx 3HaUeHUsIX apaMeTpa a ypasHenue |6|x| — 22| = a umeer
poBHO 4 KOpHSsI?

Omeem: 9 (cum. mpumep 1.17).

[Ipn Kakux 3HAYCHNSAX MapaMeTpa a HepaBeHcTso |z — 3| — |2z +a| < 1
BEPHO IIPU BCEX JIEHCTBUTEIbHBIX 3HAYEHUSIX TIEPEMEHHOI 17

Omesem: (—8; —4) (cMm. mpmmep 3.1).
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16.

17.

18.

19.

20.

[Ipn Kakux 3HAYEHUSAX IapaMeTpa a ypaBHeHue \/r = ax -+ 2 umeer
eJINHCTBEHHBIII KOPEHb !

Omeem: (—oo; 0] U {0,125} (cm. mpmmep 4.1).

Haiinnre Bce Takme 3HaUeHHsI IapaMeTpa @ IIPU KOTOPLIX ypaBHEHUE

a — 2% = \/a + x uMeeT HeOTpULIATEILHBIC KOPHU.

Omsem: {0} U [1; +00) (cMm. npumep 3.8).

Haiinure Bce 3HaUeHUSI mapaMeTpa @ P KOTOPBIX ypaBHEHIe
21=7 4 2147 — g pMeeT eMHCTBEHHBIIT KOPCHD.

Omeem: 4.

[Ipn kKakux 3HAYEHUsIX MapamMeTpa a ypasaerue log,, (1 — ax) = % nMe-

eT eJIMHCTBEHHBIIl KOPEHb !

Omeem: {—0,5} U (0; +00) (cMm. npumep 3.6).

[Ipn Kakmx 3HAYEHUIX ITapaMeTpa @ ypaBHEHHE @ - COS 22X = SinT UMeeT

Ha OTPe3Ke [—%; %} eIMHCTBEHHBINT KOPEHb !

Omsem: (—1;1) (cm. npumep 3.7)
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