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CioXkeTbl U NMpPOEKTbI

Cioxxer 1. CoctaBneHue ypaBHeHHS

CocraBbTe ypaBHEHME IIO CJIEAVIOIIMM YCJIOBUSIM M PEIINTE ero.
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Cioxxet 2. KopeHb KBafpaTHOro TpexusieHa
M ero KoacgdHULHEeHTbI

1. Kopensb ompenenseT Kod(PPUITUEHT

JlaH KBagpaTHBIN TpexuyeH, KOa(h(UIUEHTHI KOTOPOTO 3aBUCAT OT OIHOTO
mapamerpa a. Halimure sHaueHwe mapameTpa, €CJAM HU3BECTHO, 4YTO X = 2
ABJIAETCA KOpHEM TpexuyieHa. HaliiuTe ero BTOPOl KOpeHb.

1) x®2+ax+3; 3) ax® - 2x + b;

2) x%+ 6x + a; 4) x*—(a+1)x+3—a.

2. KoadumnueHTsl onpenedaioT 3HAKN KOpPHe

Teopema BumeTa momoraer, B3IVIAHYB Ha ypaBHEHUEe, OIPeNeJUTh 3HAKN
MIPOU3BEIEeHUA U CYMMBI KOPHEIi. ITOr0 TOCTATOUHO, UTOOBI OMIPEAEeUTh 3SHAKHU
KOpHe# (ecau KOpHU cyIiecTBYIOT). Ilo Bupy ypaBHeHUsA OIpenesinTe, Kakasd
BO3MOJKHOCTD BBIIIOJIHSIETCS:

a) [Ba TOJIOKUTEJBbHBIX KOPH;

0) IBa OTPUIATEJBHBIX KODHS;

B) JBa KOPHSA PasHBIX 3HAKOB, IPUUEM OOJIBIIUI IO MOAY/IIO TIOJOKUTEJICH;

I) ABa KOPHA Pa3HBIX 3HAKOB, IpUUYeM OOJIBIINI 0 MOAYJIIO OTPUIlATE IeH;

I) cpeiu KOpHEHW ecTh HYJIEBOIi;

e) KOopHei#l HerT;

JK) IBa KOpHA coBmasu (TO eCTh ypaBHeHHe MMeeT ONWH KOpPeHb).

1) x2+4 5x —10=0; 5) x2—9x + 20 = 0;
2) x2—-2x —13=0; 6) x2—10x + 25 =0;
3) x24+2x+5=0; 7 x2—Tx+13=0;

4) x2+Tx+3=0; 8) x%+ 5x=0.
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3. Poab crapiiero xoagduimeHTa

B yue6GHIKe B OCHOBHOM BCTpPEUAOTCA KBaJpaTHbIe TPEeXUJEeHbI CO CTAPIITNM
rKoa(pdunmenTom 1. OHE uMelOT BUL X2 + px + q. B meBaToMm Kiacce mpu
WCCIeNOBAHNM KBAAPATUYHON (PYHKIIMM MBI PACCMOTPHUM OOIMUHA cayuai
(QYHKIUU BUAA Y = ax®+bx+c u He OyzeM IIpeaIioJararb, YTo Koa(pGuiineHT a
paBeH equnuie. Ceifuac o6paTuM BHUMAaHNME HA POJIb CTApIIIero K03 UIIneHTa
npu paboTe ¢ KOPHAMH. 3aMeThTe, UTO KBaJpaTHBIE TPEXUIEHBI X2 + px + q
u a (x2+px+q) npu a # 1 paznuunb], HO UX KOpHH (IpHU a # 0) OAMHAKOBHL.

1). IIpu pemeHun ypaBHeHHUA ax>+bx+c = 0 JeJUM ero HA @ U IPUBOLUM
K 3HAKOMOMY BUJY.
Pemure ypaBHeHUA:

a) 2x2+3x — 5= 0; B) —3x%+ 6x + 10 = 0;
3
6) 2x2 +4x—T=0; P)1x2—12x+1:O.

2). Tlpu HaxXoKIEHUU CYMMbI 1 ITPOM3BeAeHUS KOpHEeIl KBaJpaTHOI'O0 TPeX-
uneHa ax? + bx + ¢ BeiHOCUM (B yMe) Koaddumument a: ax® + bx +c¢ =

= a(x2 + g x4+ 2) . OTkyma cymMMa KOpHel paBHa — —, a IIPOU3BeHeHUE
a
c . . .
paBHO —. HalimuTe cymMMy W pousBefieHNe KOPHEIN ypaBHEHUN HpPembIAYINero
a

IIyHKTA.

3) Ilpu ompeneeHNN 3HAKOB KOpHeil TpexusaeHa ax®+bx-+c He 3a6bIBaeM
0 ponu a (CM. IPeABIAYIIUN IIYHKT).

Haiinure sHaKu KopHell (Kak B IYHKTe 2) IJd YKA3aHHBIX BBIIIE ypaB-
HEHUM.

Cioxer 3. NeomeTprueckaa UNNIOCTPaLUA CBOUCTB KOPHEW

BBemeM Ha ILIOCKOCTH KOODAWHATHI, KOTOpPhle 0003HAUMM UYepe3 p U (.
Kaxablit KBaApaTHLIH TpexuaeH x2 + px + ¢ 3afaerca mapoit uucen (p; q)
W, CJeIOBaTeJbHO, OIIpeneiideTcda TOUYKON ILIocKocTu M ¢ KoopomHATAMI
(p; q). 9ro mo3BOIAET MB06PAKATH TEOMETPUYECKM CBOMCTBA TPEXUJIEHA.
p?
Mpbr 3abeXUM HEMHOTO BIepen U HapucyeM rpaduk (QyHKIuUM ¢ = T
napaboxny (puc. 53). s rouex M (p; q), mexamux Ha napaboye, TO €CTb AJIS
2 2
KBaApPaTHBIX TPEXUJEHOB, y KOTOPBIX ¢ = pz & pz —q = 0, TUCKPUMUHAHT
paBeH Hym0. Mexay BeTBAME (TIe PACIIOJOMKEHA MOJOMKUTENbHAA ITOJIYOCh q)

BBIIIOJIHsIETCSA HEPaBeHCTBO q > &, a B OCTAJILHOUM YacTu — IIPOTHUBOIIOJIOMKHOE

2

HEepaBeHCTBO ¢ < pz

Tenepb MBI IIOAT'OTOBJIEHBI K PEIIEeHMNIO 3alady.
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1) IlepepucyiiTe aKKypaTHO Imapabosy q = pz B TeTpaab, HAHECSI HECKOJIbKO
ee Touek (Hampumep, mpu p = +1, +2, +3, +4).

2) O6osHaubTe IMO-pasHOMY (IIITPUXOBKOW WM IIBETOM) Te 00JacTH Ha
IIJIOCKOCTHY, TOUYKKM KOTOPBIX COOTBETCTBYIOT TPEXUJeHaM C PasJIuUYHBIMU
CcBOIICTBAaMU KOPHEM:

a) IBa TOJIOKUTEJLHBIX KODHS;

0) IBa OTPUIIATEJBHBIX KODHS;

B) JBa KOPHSA PAsHBIX 3HAKOB, IPUUEM OOJBIINI II0 MOAY/IIO OJOXKUTEJIeH;

T) OBa KOPHA Pa3HBIX 3HAKOB, IpuuYeM OOJIBIIHUI IO MOAYJIIO OTPUIlATEJIeH;

I) cpeiu KOpPHEHW ecTh HYJIEBOIi;

€) KOpHell Her;

JK) OAWH KOpPeHb, IIPU STOM IIOJIOKUTEIbHbIN;

3) OAWH KOpPeHb, IIPU STOM OTPHUIATEJIbHBIN.

3) Ilesible TOYKHU, TO €CTh TOUKHU C IEJIBLIMU KOOPAUHATAMU, COOTBETCTBYIOT
TpexX4uJieHaM C IIeJbIMUA KO3((pUIlMeHTaMU.

TlogcuuTaiiTe YMCIO LEJBIX TOUEK, KOTOPBHIE COOTBETCTBYIOT CJIEIYIOIIUM
YCJIOBUAM:

a) KopHell HeT U ¢ < 4;
6) [ABa IOJOKUTENbHBIX KOPHA u |p| < 5;
B) zBa KOpHA 1 |p[ < 5, |g| < 5.
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Cioxxer 4. TpexuneH c UeNbIMU KOPHAMH

B samanmum 1 K §2 MBI [epeuynCJAMIN BCe KBaapaTHble TPEXUJeHbI BHAA
x%+px+q npu |pl, |q| < 12 ¢ nenviMu KosbdUIMEHTAMY U TIEJBIMA KOPHAMU.
W3yuynM NPUHOUIBLL IOACYETA UUCJIA TPEXUJEHOB C IeJIbIMU KOPHAMU.

1) Hogcuumraiite ux KoauuecTBo AJs |q| < 12, nckmouns cayuain g = 0.

2) Iycrs |g| — npoctoe umcsmo. CKOABKO €CTH TPEXUWIEHOB C IIEJBIMU
KODHAMU U C AAHHBIM 3HauYeHHeM |q|?

3) Tor ke BOIPOC, €CIU |¢| — KBagpar IPOCTOTO UHCIA.

4) Tor e BOmpOC, ecau |¢| ecTb MpOM3BeJeHWE ABYX NIPOCTHIX YHCEI.

5) Tor ke BOIpOC, eciu || ecTh mpousBeqeHUe £ PABJIMUYHBIX IPOCTBIX
ynce.

6) Tor »xe Bompoc, ecau |q| :p’flpgz, rie p;, Py — IPOCTBIE UHCIA.

7) KakoBa BepOATHOCTE TOTO, UTO HAYTaJ HANNCAHHEIN TPeXUIeH X2 +px-+q
¢ meabIMu p u ¢, upudem |q| < 12, ¢ # 0, |p| < 13, umeer nensle KOpHU?

MpoekT 1. UccnepoBaHue KOpHeH KBagpaTHOro ypaBHEHHUs
C napamMeTpoMm

http://school-collection.edu.ru, karamor — mas yuyeHuxa — anreopa — 8 kmacec — Un-
HOBaIMIOHHBIE yueOHbIe MaTepuaibl — «Ajredpa B OCHOBHOI HIKo0Je, 7—9 KIacChl» —
8 kmacce:

— rmIaBa 7, NyHKT 5 «3amaun, MPUBOAAIIECST K KBaJpaTHLIM ypaBHEHUAM», 8.

IlocranoBka 3amauu
JlaHo KBagpaTHOe ypaBHEHME OTHOCUTEJBHO X, KO3(h(MUIMEHTHI KOTOPOTO
comepsKkaT IapaMeTp a:

x*+2(a—3)x+a?+2a=0.

Ifenv npoexma: HAyYUTHCA NMPUMEHSTH 3HAHUS O KOPHAX KBAIPATHOTO
ypaBHEHUs K MCCJIELOBAHHUIO ceMeiicTBa ypaBHEHUWII C OLHUM I1apaMeTpPOM.

YucaeHHBIH JKCIIEPUMEHT
Pemiure ypaBHeHHe IpHu CJAEAVIOINX 3HAUeHUAX mapamerpa: a = 0; a = 1;
a=3; a=—4.

HccaenoBanue
UccnenyiiTe sTo0 ypaBHEHUE, OTBETHB HA CJEAYIOI[ME BOIPOCHI.

1) ITpu KaKux 3HAUEHUAX IapaMeTpa a YpaBHEHUE MMeeT HYJIeBOU KOPeHb?
2) Tlpu Kakux 3HAYEHUAX @ YKUCJIO 1 SBJIsgEeTCA KOPHEM ypaBHEHUI?

3) Ilpu KaxkWx 3HAYEHUAX @ ypaBHEHMe WMeeT ABa KOPHSA, OQUH KOPEeHb
Wi BOOOIIe HE MMeeT KOpHeH?

4) Yto MOXKHO CKasaTh O 3HAKAX KOpHeH ypaBHeHus mpu a = —1?
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5) MosxeT gu OBITH TaK, YTO yPABHEHNHE MMEET [Ba KOPHA M IIPU 3TOM
UX CyMMa OTpHIlaTebHa?

6) IIpu KaKoM 3HAUEHUU @ TPEeXUJeH, CTOAIINN B JIEBOH UacTU ypaBHEHU,
SABJsSeTCA IOJHBIM KBampatom? Haiimure ero.

7) Ilpy Kaxkux 3HAUYEHUSIX 4 CyMMa KBaJApaToB KopHeii paBHa 66? Ilpo-
BepbTE, IPU KAXKIOM JIM HANWJEHHOM S3HAYEHHUM (G KOPHU [AeHCTBUTEJIBLHO
CYII[ECTBYIOT.

00600 enue
PasinmueHne OYKB (X — HeHM3BECTHOe, @ — IIapaMeTp) B ypaBHeHMH X2 +
+...=0 sBiasieTcA YCIOBHBIM.

1. PaccmorpuTre mcxoqHOe ypaBHEHME KaK KBaJpaTHOE ypaBHEHWE OTHO-
CUTEJIBHO a ¢ Kos()(puiimeHTaMu, 3aBUCANIIMU OT X.

a) Pemmre sTo ypaBHenme mpu x = 1.

6) BrrunciauTe ero AUCKPUMUHAHT.

B) Ilpu Kakmx 3HAUEHUSAX X ypaBHEHWE OTHOCUTEJHHO 4 MMeeT 2 KOPHA?
2. TlocTpoiiTe Ha IJIOCKOCTHU (@; X) TOUKH, COOTBETCTBYIOIINE CJIEMYIOIIHUM

sHaueHusaM a: a=0; a=1; a = §; a=-—1.
CoenuHnTe IMOCTPOEHHBIE TOUKM ILIaBHON KpuBoii. Kak HasbIBaeTcsa aTu

KpuBasa?

Mpoekt 2. KopHu KBagpaTtHOro tpexuneHa

ITocranoBka 3amaum
BuizieiuB IIOJHBIA KBajpaT, Mbl IIHINEM KBaAPATHBIM TPeXuJieH B BUIE
D 2 2 _ 4
P(x) = x®+px+q= (x+’§’)2—d, rae d = 7, D:pzfq:l¥. Ham
M3BECTHO, KaK OT 3HaKa AuckpuMmHanta D (uam d) 3aBUCUT UYHCJIO BeIlle-
CTBEHHBIX KOpHEN KBaJpaTHOTO TpexXuJjieHa. 3aJaull 9TOH CepPUM MpenIaraioT

Ipyrue yCJIOBUS, IMO3BOJIAIOIINE HAXOLUTH UMNCJIO KOPHEM.

Ilenv npoexkma: HAYyUYUTHCA OIPENEJATH UYNUCJIO KOPHeM KBaJpaTHOI'O
TPeX4jieHa B 3aBUCHMOCTH OT PABJIMYHBIX MCXOLHBIX NAHHBIX
HccaenoBanue

1) Hoxaxxkure, uro ecau d < 0, To Bce 3HaUEHUA KBAJAPATHOTO TpeXuaeHA
x% + px + q nonoskurensus:: D < 0= P(x) > 0.

2) Hoxraskute, UTO, €CJU B HEKOTOPOU TOUKE X = @ 3HAUYEeHMEe KBaJAPaTHOTO
TpexujJeHa OTPUIATEJIbHO, TO TPEXUJIeH MMeeT IBa KOPHMI.

3) Ecam pis HEKOTOPBIX [ABYX 4YHCEJ a W b IIpousBeleHUE 3HAUEHUH
P(a)-P(b) <0, To TpexuseH uMeeT ABa KOPHS.

4) Ecau 1+p+ g <0, To TpexujeH MMeeT IBa KOPHS.
5) Ecau 1+ g < p, To TpexujieH MMeeT ABa KODPHA.
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6) Eciu g < 0, To TpexujieH mMeeT [ABa KOPH.

7) Hoxaskure, uro ypaBaeHue (x—1)(x—2)+(x—2)(x—3)+(x—3)(x—1) =0
“MeeT JBa KOPHA.

8) Hoxakure, uro ypaBHerue (x—a)(x—b)+(x—b)(x—c)+(x—c)(x—a) =0
UMeeT IBa KOPHA IPU JIIOOBIX Pas3JIMYHBIX MeKIy co0o# umciaax a, b u c.

HccnenoBanue KopHEH KBaJIparHOTO yPaBHEHUS C MapaMeTpPOM

Ilano KBagpaTHOe ypaBHEHWE OTHOCUTEJIBHO X, KOI(D(MUIMEHTHI KOTOPOTO
cozmepsxat mapamerp a: x2+2(a—38)x+a?+2a = 0. Uccnenyiite sTo ypaBHeHUe,
OTBETHUB HA CJEAYIOIINE BOIPOCHI:

1) Tlpu Kakux 3HAUEHUAX MTApaMeTPa d YPaBHEHNE UMeeT HYJeBOU KOPEHb?

2) Ilpu Kakux 3HAYEHWSAX Q@ YUCIO X = 1 ABJISETCS KOpPHEM ypaBHEHUA?

3) Ilpu xakmxX 3HaUEHUSAX a ypaBHeHHe mMeeT 2 KOPHSA, ONWH KOPeHb MU
BOOOIIle HE MMeeT KOpHeii?

4) Yto MOXKHO CKasaTh O 3HAKAX KOpHeH ypaBHeHusa mpu a = —1?
5) MoskeT iU ypaBHEeHNE NMETh ABa KOPHS, CyMMa KOTOPBIX OTpUIaTeIbHA?

6) Ilpu KakoM 3HAUEHWM a TPEeXUJeH, CTOAIUNA B JeBOI YacTH yYpaBHEHUH,
ABJsIETCS TOJHBIM KBagparom? Haligure ero.

7) Ilpy KakuMx 3HAYEHUSIX 4 CyMMa KBaJpaToB KopHeii paBHa 66? Ilpo-
BepbTe, IPU KaKIOM JIM HAWUJEHHOM S3HAYEHUMW ( KOPHU [AeHCTBUTEJIBHO
CYIIIeCTBYIOT.

8) PaccmoTpuM mMCXOAHOE ypaBHeHME KaK KBaJpaTHOE ypaBHEHHE OTHOCHU-
TeJIbHO a ¢ Kod(p(puimeHTaMu, 3aBUCAIIUMU OT X.

a) Pemmre sTO0 ypaBHeHme mpu x = 1.

6) BrrumciuTe ero TUCKPUMHUHAHT.

B) IIpu Kaxkux 3HAUEHUAX X YpPaBHEHUE OTHOCUTEJbHO @ uMeeT 2 KOPHSI?

00600 enue

Tlos0XUTEeIbHOCTh NUCKPUMUHAHTA

B ypaBrenuu (x —a)(x —b)+ (x—b)(x—c¢c)+(x—c)(x—a)=0:

1) PackpoiiTe CKOOKH. 3aluIInuTe JeBYIO YacTh YPaBHEHUA Kak X2 +px+q.

2) CocraBbTe OUCKPUMUHAHT [ HOJIYyYWBIIETOCA TPeXUJEeHa.

3) 3amuIiiTe yCJI0BHE CYIleCTBOBAHUS IBYX BeIleCTBEHHBIX KOPHEH B BUE
D > 0 u mokaKkuTe, 4YTO dTO YCJIOBHUE BBIOJIHSAETCS.

4) Jloka:xuTe, 4TO ypaBHeHUe X2 -+ %x 4+ 1 = 0 uMeeT KOpHH IIpHU
aobom a # 0.

2 12
a“+b .
5) IokaxwuTe, uTo ypaBHeHHEe X°+ (@ +b)x+ — — = 0 He UMeeT KOpHeit
HNA IPU KAKWX PAa3JMYHLIX a U b.

6) Ilyctb p1p2 = 2(q1 + q2). Horaskure, 4To XOTs ObI OLHO M3 yPaBHEHUM
x2 +pix+q1 =0 nmm x2 + p2x + q2 = 0 mMeeT BeIleCTBEHHBIN KOPEHb.






