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DODOHO-
OOLMOHASTbHBIE
VOOBHEHMS C
NAPOMETPOM

N.EAADAITT.

9TOW CTATBE PACCMATPUBAIOTCSA 3AJAUU, TOBOJIb-
HO YacTO BCTpEYAIoNmuecs Ha BCTYTMHUTENbHBIX dK3aMeHaXx.
MbI mopo6HO pa3bepeM pelreHre HeCKOJbKIX TaKMX 3a/ad.
3anava 1. Pewume ypasuenue
(490=3 _ 5(2a +1)(1 - a)
x-a (x-a)(x-3a+1)"

Pemenne. Ilociie oueBUIHBIX BBIKJIAIOK IMOJIy4nM, 4TO UCXO/1-
HO€ ypaBHCHHNE PAaBHOCUJIBHO CHUCTEME

“+lo-2g -2’ +8a-8=0,
*a, x#3a-1
Boruncianm AVCKPUMHUHAHT KBaJApPaTHOTO ypaBHEHUA:
D=(a-2)" -4(-2" +8a -8) =
= 94" -36a+36 =9(a-2)" 20.

Wrak, mpu J060M 3HAYEHUH @ KBaJpaTHOE ypaBHEHHE MMeeT
KOPHI

x(a)=a=-2, x,(a)=4-2a,

TaK 4YTO MCXO/JAHOE€ YypaBHEHUE PAaBHOCUJIDbHO CUCTEME

=d-—2,
= —2a + 4,
(1)
x # a,
% 3a -1

(Yacro abUTypUEHTHI 3aIKCHIBAIOT B OTBET UMEHHO 3Ty CHCTE-
My, CYHMTas, 4YTO STHM pelIeHHe 3aBepuieHo. Ho 3To He Tak.
MOoHO JiM, THAAA HA 9Ty CHCTEMY, Cpasdy OTBETUTb Ha BOIIPOC,
CKOJTbKO pemenuii 6yaer npu a = 1? Her.)

JI1s1 KakI0ro KOpHS HaiieM, IIpH KaKUX 3HAaYeHHX IlapaMeT-
pa a OH He yJOBIETBOPSET ypaBHeHMIO. J/Ig HarasgHOCTH
CBEJIEM BBIYUCICHUS B TaO/IHILy:

x=a—2 X, = —2a+4
x—a=0 a-2-a=0 —2a+4-a=0
peleHuit HeT a:%
x—3a+1=0 a—-2-3a+1=0 —2a+4-3a+1=0
ﬂ=—% a=1

(Muorue aGUTyPUEHTbI [UIITYT, YTO IPU HANJEHHBIX 3HAYEHH-
X @ ypaBHeHue He uMeeT KopHeil. 1o HeBepHo. Hanpumep, npu
a =1 BTOpoii KopeHb HYKHO 0TOpocuTh. Ho nepBblit KOpeHb pu
9TOM cylecTByeT u umeer 3nadenue —1. Beap «3anpemennoe»
3Ha4yeHue @ = 1 IpUCyTCTBYET TOJIbKO BO BTOPOi KOJIOHKE Halleil
TaGJIMIbl, HO HE B MEPBOIA.)

JlJ1s1 «3a1perenubIx» 3HAY€HUH ¢ 3 OTHON KOJOHKHU TAOIUIIbI
BLIUMCJIUM 3HAUYEHME KOPHA JUUIA JAPYTOil KOJOHKMU:

ke ik

Eme BbigennM chayvail, korza o6a KODHS COBIAJAIOT:
D=0<a=20 x=0.

1 4
2 4
x=5Smpnd=-osx=—lmpna=1; ¥ o mpn d ==
=0 npu a = 2.

Bor reneps a5 060T0 IIPEIbSIBJIEHHOTO HAM 3HAUEHUS @ MBI
MOJKEM CPa3dy yKas3aTb KOJMYECTBO PElIeHHH M BBIYUCJIUTD MX
MPSIMOH TIO/ICTAHOBKOIA.

YTo6bI JiyulIe TTOHAT, KaK YCTPOEHBI pentenus cuctembr (1),
noctpouM rpadpukn ang Bxogsmux B (1) cooTHomeHmit mHa
KoopauHatHoi miaockoctu aOx (puc.1). CaMOCTOSTENbHO Pas-
6epuTeCh B T€OMETPUYECKON MHTEPIIPETAIMN PEIIEHUSI.

Yupaxuenus

Pemure ypaBHeHUs U jfaliTe pelIeHHSIM IeOMeTPHUYECKYI0 MHTep-
NpeTanuio:

(geatt 2(a-1)(a-2) 9 5. 20-3 _2r+5a
Tox-a (x-a)x-a+l) T (x-2)(x+a) x+a
2
24(9a" -1) 9a° +10a +5
3.7a4+3+ 57— =20+ ————
x +2x-a +2a x-—a+2
X
6..
S|

Puc. 1



NPAKTUKYM

Tereps paszGepeM elfe 0/Hy 3ajady.
3anaua 2. Pewume ypasuenue
ax+3 _ x+6
x+4  ax+1”
Pemenne. Ilocse oyeBHAHBIX 1Pe06GPa30BaHMil IPUXOJUM K
cucreMe

(@® =1)2® + (40 =10)x =21=0, x+4#0, ax +1#0.
Ipu @’ =1 ypaBHemnue He SIBJSETCS KBAAPATHBIM, TPH d =
3
=—1 moanyuaeM (-4 —-10)x — 21 = 0, T.e. x = —5 , TIpHYeM
3 3
-—#4, ——#-1. Utak, x =—— npu a = —1.
2 2 2 7
Ecmn a = 1, anajormyno mosydaeMm, 4To x = —E. Nrax,
! npu a = 1
x=-— =1.
2

Ecm @ —1# 0, r.e. a Z £1, umeem

D
Z:(za—S)Z+21(a2—1):(54_2)220,
orcio/ia
3a+3 3 _—Ta+7 7
x,(a) = — = L Xy(a) = ———=- .
a -1 a-1 a -1 a+1
CocraBuM Tab/MILy:
__3 _ 7
T YT T
1
Xx+4=0 | ——44=0, a=— | -~ +4=0, a==
a-1 4 a+1
1 7 1
ax+1=0 +1=0, a=— - +1=0, a=—
a-1 4 a+1

Bcee ITOJIy4YeHHbIe 3HAYECHUA d OTJIMYHDI OT +1. Berumcanm AJIA
HUX 3Ha4YeHH:A Kopneﬁ:

31223 -y R P A—
"1)730 A 0 I T
1

|

6
2
O6a kopust cosnagaior npu D = 0, t.e. npu 4 = g, TOT/1a
3—1
o 5 ! 0
X, = X, = -
TBET atry ) P npu a
OR\ 11 r2 31 1
-~ — =~ 1p;x=-—npua=-1;x=-— npu
6 S 4 2 P P
1 2 1 5 2 19
a=<;X=—-—TOpu a=—;x=-d1upu a=—; x = —12 npn
6 5 7 4 P 5 P
3 7
a=—;x=—-——mnpuna=1
4 2
Ynpaxuenust

4. Jlaiite pemennio 3ajjayn 2 reOMeTPUUECKYIO HHTEPIPETAINIO.
5. Pemenue 3ajjaun 2 HEMHOTO YIIPOCTUTCS, €CJIM UCHOJIb30BATD
sameny x = 1/u. Vcnbrraiite ee.
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6. Penmure ypaBHeHue

ax+8 _ x+2
x-1 " ax+5°

B caenyionieil 3a1aue KOPHU KBA/PATHOTO YPABHEHHS «ILIO-
X0» BBIPAXKAIOTCS 4epe3 Koa(HUIMEHTDI, YTO CO3/[A€T HEKOTO-
PpbIi€ AOIIOJHUTEJAbHBIC TPYAHOCTH.

3agaua 3. Pewume ypasuenue

x=7 ax-2

ax +4  x+1°
PemeHne. ypaBHeHI/Ie paBHOCI/IJIbHO CUCTEME
b+1g»—7g: lax—2gax+4g ax+4#0,x%-1. (2)

YpaBHeHUe CHCTEMBI TIPUBOAUTCS K BUILY
2 2 -
(@® ~1)a* +2(a +3)x ~1=0.
IIycTp cnavana a*-1=0 = a=+1.Kaku pamblIle, TIoJyda-
1
eM, 4To X = — npu a = —1, ng npu a = 1.

IIpn a® #1 nmeen

b =(a+3)" +(a* ~1) =2(a” +3a +4)>0,

4
[o 2
~(a+3)£v2a" +6a+8
Yo = 2 : )
' a -1
(Karactpoda! Ecim mopctaBuTh 5TH KOPHH B COOTHOIIECHUE
ax + 4 =0, To nocJse MpeoGpasoBaHuil MOJYyUYUM ypaBHeHue 4-ii
crenenu. K cuactbio, ectb Apyroii Meros ot6opa KopHeil.)
ITogcraBuM 3HaueHUs X, He BXOJASIIUE B 00JACTb OLpefesie-
Hus, B ypasuenue (2) W ompejesauM, pemas MOJTyIABIICECS
ypaBHeHUe, KaKkue 3HAYeHHs MMapaMeTpa d UM COOTBETCTBYIOT.

4
ITyctb ax +4=0. 3amerum, uto @ # 0 u x = ——. [loxcTaBmusas

B (2), umeem [—é +1)[—é —7) =0.
a a

Ecan —— +1 =0, T0 @ = 4; or6pocbiBaeM Kopeub x = —1.
a
4 4

Ecom ——-7=0,10 a = —7; oTOpachiBaeM KOpeHb X = 7.
a

Ecau x +1 =0, 10 x = —1. [loacrasags B (2), mony4um, 4to
IpH @ = —2 U 1IPU @ = 4 HY>KHO OTOPOCUTH KOpeHb X = —1.

4

Wrak, npu @ = —2; ——; 4 onuH W3 KOPHEI, J1aBaeMbIX

dopmynoii (3), 6yaer orGpoler, HO APYToil, BOBMOXKHO, Gy1eT
oCTaBJeH. DTH KOPHU MOXKHO onpeaeuts 1o ¢gopmyae (3), Ho
MpOIIe BOCMOJb30BATLCA TeopeMoll Buera, Tak Kak OJWH W3
KOPHEH KBaJIpaTHOTO ypaBHEHHUS — OTOPAChIBAEMbIil — HAM y3Ke

1 1
U3BECTEH: X, = > O—.
1-a" x
11 2 1 ! |31— !
= — = — X, = —— =—.
pu a HOJIy4UM X, N i
11 i 7 ’
a=—-—— = Xy = —.
pu - oMy » 4y =53
1
[pu @ = 4 nmonyunm x; = -1, X, :E.
~(a+3)£2a* +6a+8
OrtBerT: Xy, = 5 npu al

a -1
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OR 11 1 2 31 x—1 9 1
L= = ol ¥ = pua=-2 x=— npua =
6 4 5 4 3P 4 P
1 7 4 1 1 1 A
=—l;x=—mnpua=-—;x=—1apua=1;, x=— nupua==4.
33 P 7 8 P 15 P

[Tpuem, mcrob30BaHHBIN TIpU pelleHnn 3aJayu 3, OYeHb
BaXCH M HAaXOJAUT MINPOKOE IIPUMEHEHNE B [APYIruX 3ajav4ax C
napamerpaMu. C €ro moMoIIbI0 MOKHO PENINTb W MePBble JBe
3agiaun (monpoGyiite!). TTombITaeMcsi €ro OCMBICIHUTD.

Tlano ypasuenue f(x, @) = 0 u orpannyenue g(x,a) # 0. Cno-
€00, KOTOPbIM Mbl PENINJIM TEePBbIe [BE 3ajaud, COCTOUT B
caenyiomem. Haxomum st ypauenus f(x,a) =0 xopuu x =
=p,(a),....x = p,(a). Pemaem ypasrenns g(p;(a), aﬁj =0u
HAaXOJMM MHOKECTBO A, «3alpEIeHHbIX»> 3HAYCHUH TapaMeTpa
a. BoruncisieM 3Ha4eHUs! OCTAJbHBIX KOPHEH Ha 3alpenieHHbIX
3HAYEHUAX JIJISI OJHOTO U3 KOPHEH (ecsu TOJIbKO 9TH 3HAYCHUS
He SIBJAIOTCS 3alpelleHHbIMU U [l APpyruX KopHeit). U rax
nepebupaeM Bce KOPHHU.

A BoT c1oco6, KOTOpPbIM Mbl peluan 3ajgady 3. Pemaem
ypasHenue g(x,a) =0 u HaxoauM ero Kopuu x = 7, (@) . Pemaem
ypasuenue [(7,(a¢),a) = 0 u naxoamm 3maderns a,, - Hnsa
ypasuenus f(x,a,,) = 0 xopenb x = 7, (akm) SIBJISIETCS 3alpe-
IEHHBIM, TaK Kak OH ofpaimaer B Hoab (ynkimio g(x,a).
Hy:kHO HaiiTH OCTajbHble KOPHU YpaBHEHHS f(x, akm) =0m
BBISICHUTD, HE SIBJISIOTCS JIN OHU 3aIPEIEeHHbIMHU.

O6a croco6a omucaHbl HaMU GErJ0 ¥ HE CJUIIKOM TOYHO.
ITocTpoiiTe caMOCTOATETHHO AJTOPUTMUYECKUE CXEMBI JIJIST pe-
wenus ypasnenns [(x,a) = 0 ¢ orpanuuenusvu g, (x,a) % 0,
rae fu g, — MHOIOYJICHBI.

B caemyromeii 3ajaue MbI TOJIBKO HAMETUM PellleHNe, OCTABJISIS
3ar0JHeHNe 1POOEOB YUTATETIO.

3anava 4. Pewume ypasuenue

ax+3 x+3
x+1  ax+2°
Pemenue. YpapHenue paBHOCHIBHO CHCTEMe
. 2
@2_1]x2+ba—4g+3:0, xE -2 4)
a

[Tpu a* =1# 0 naxogum

D =13a” - 40a + 28 = (13a - 14)(a - 2).

14
[Mpu D <0, T.€. a D(E; 2], peleHunii HeT.

14 14
[[a]Iee,DZOHpI/Id:E nnpua=2. Ecrma=-_-,10x=

13
13 .
=" 3 ;ecan a =2, Tox=—1u pemennit y ©CX0/[HOr0 ypaBHEHUSA

HeT. ”
IIpu D > 0 umeem a D[—oo; 13jU(2; ©) un

_Sa-4% J(a =2)(13a - 14)

2 21-a’)

Mogcraisis x = —— ux =—1 B ypasuenue (4), BbISCHUM, 4TO

a 2
pu @ = 2; 3 HyKHO OTOPOCUTDH KOpeHb X = —1, a 1npu a = 3
Kopenb x = —3. Vcnoabays teopemy Buera, mosnyyaem, uro x =

9 2 3
= 5 npu a = 3 Npu @ = 2 pelleHuii HeT, X = —g npu a = 3.

Sa -4+ [(a-2)(13a - 14)
2t -d’)

Orser: x,, = pu

2000/Ne5

a D(—oo;—1)U[-1;%JU(%AJU@;%)U(Z%U(&°°).

14 1 9
HpI/IaEI(E;Z] perneHunit HeT;x=§npua=—1;x=gan
2 13 14 3
a=3§;x=—3npna=1;x=—gnpna=ﬁ;x=—gnpn

a=3.

ax+2 _ x+1
-5 ax-1-

Yupaxknenne 7. Pemnre ypaBHeHUE

3agaua 5. H3o6pasume na KoopouHamHou nio0CKOCmu MHO-
secmeo mouex M(a,b), Ons xomopoix ypasnenue
2a-b+1 2a+b-1 2b
- + =0

x+1_

x x+2

umeem eOUHCMEEeHHoe peuierue.
Pemenne. Ucxoanoe ypaBHEHNE SKBUBAJIEHTHO CUCTEME

e +2b+1g+2a—b+1=o,x¢—2;—1;0.

PaccMoTpuM ciiyuau, KOr[a ypaBHEHHE UMEET eJMHCTBEHHOE
pelienue.
HQPBaH BO3MOKHOCTh: D = 0, no x # =2; —1; 0. Torga b =

2
=-a”, x = —a — 1. U3 rpaduka napaGosibl b = —a” HYKHO
UCKJIOYUTDH TOYKH, AJS KOTOPBIX —a — 1 =-2, 1.e. a=1; —a —
-1=—1,1re.a=0,u—a—-1=0,T1.e.a=-1.

Bropas BO3MOXHOCTB: KBaJ[paTHOE ypaBHEHHE HMEET [Ba
KODHSI, HO OIMH U3 HUX NPHHAIJEKUT OOJACTU OTPEIeTeHUs
cucrtempl, a apyroil Her. IlogcraBuM 3ampenieHHbIE KODHH B
KBa[paTHOE ypaBHeHne, moayunm: ecaun x =0, 1o b=2a + 1; ecan
x=-1,t0b=0; ecitux =-2, 10 b =20 + 1.

[Tosryyenp! ypaBHeHUS
TpeX IPAMBIX, U3 KOTO- b
PbIX HaJA0 HUCKJIIOYUTH
TOYKU UX TlepecedeHus,
COOTBETCTBYIOIINE CJIy-
4aio, Korja oba KOpHS
KBa/IPATHOTO YPaBHEHUS
He TIpUHaJIexRaT 06J1ac-
TH omnpejeseHus. ITo

1 1
TOUKH —5;0 , ?0
u (0;1)

OtBeT u306paxken Ha
pucyHke 2.

Puc. 2

Ynpaxxuenue 8. 11306-
pasnre Ha KOOPANHATHON
IUIOCKOCTH MHOXKECTBO Touek M(a,b), /il KOTOPBIX ypaBHEHHeE

b 2-b
+ — =
x+1 x-1

0

a
X

nMeeT €JUHCTBEHHOE pEIIeHHnE.



