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BCTYII

AKTyasbHicTh TeMu. CbhOro/iHI BCce OUIbIIIE CIEHIAIbHOCTEN MOTPEOYIOTh
BHCOKOTO PIBHS 3aCTOCYBaHHS MAaTEMAaTUKH, a BIATaK PO3LIUPIOETHCS KOJIO
HIKOJISAPIB, JUIsl AKMX MaTeMaTuhka cTae mpodeciiiHo 3HauymuM mnpeameTom. s
YCIHIIIHOI y49acTi B Cy4aCHOMY CYCH1JIbHOMY JKHTTI OCOOUCTICTh TOBUHHA BOJIOJITH
NEBHUMU MPUHOMaMU MaTeMaTUYHOI JISUTbHOCTI Ta HABUYKAMHM 1X 3aCTOCYBaHb 10
pPO3B'SI3yBaHHSA NPaKTHMYHMX 3ajlad. MaTeMaTH4HOi MiATOTOBKHM 1 TOTOBHOCTI ii
3aCTOCOBYBATH Ha MPAKTHUIll BUMAara€ BUBYCHHS 0ararbox HaBYAIBHHUX IMPEAMETIB
3araJJbHOOCBITHBOI IIKOJH [27].

MareMaTtrnyHa OCBiTa MOKJIMKAaHA 3pOOUTH BaroMuil BHECOK Yy (pOpMYyBaHHS
KJIFOUOBUX KOMIIETEHTHOCTEW YYHIB K 3arajlbHUX I[IHHOCTEH, M0 0a3yrThCs Ha
311I0HOCTSIX, 3HAHHSIX, IOCBI/I1, HAOYTUX y TIpolieci HaBuaHHs. L[ MeTa nocsraersbce,
30KpeMa, 3a paxXyHOK BUBYCHHS OJHIET 3 KIIOUOBHMX 3MICTOBHX JIIHIN MIKIJILHOTO
Kypcy MareMaThku «P1BHSHHS Ta HEPIBHOCTD».

3 pIBHSHHSAMHU Yy4HI 3YCTPIYarOThCA YMIPOJOBX BCHOTO KypCy HaBYaHHS
OCHOBHOI Ta CTapuIoi WKOJIU. A came, JlepkaBHUM CTaHAAPTOM Ta BIANOBIAHUMHU
nporpaMamMud B IIKUIBHOMY KypCl MaTeMaTHKUA IependadyaeTbCs BUBYEHHS
palioHaJIbHUX,  IppaliOHAIbHUX, TPUTOHOMETPUYHHUX, TMOKA3HUKOBUX  Ta
JorapuMIYHUX pIBHSHb, & TaKOX OIMAHYBaHHA OCHOBHHUMHM METOJIaMH iX
pPO3B'sI3aHHS.

Po3B's3yBaHHsl pIBHAHb PO3BHMBAE LIUIMKA PSAJ YMIHb Ta HAaBUYOK, a caMe
BMIHHS OOYHMCIIIOBATH, TEPETBOPIOBATH, aHaNI3yBaTH, TMOPIBHIOBATH, POOUTH
BHCHOBKH, a TAKOXX J0TIOMArae Y4asiM BUPOOUTH HABUYKH CAMOCTIHHOTO MUCIICHHS
Ta TBOPUYOi aKTUBHOCTI.

BaxnuBy ponb y HaBYaHHI MaTeMaTHKW BIJITPA€  CUCTEMaTHYHE
BUKOPUCTAHHS ICTOPUYHOTO MaTepiaiy, SKWUW IMiJBUILYE 1HTEPEC O BUBUYCHHS

MaTEMAaTUKH, CTUMYJIOE€ TOTAT 0 HAYKOBOI TBOPUYOCTI, MPOOYIKYyE KPUTHUUHE
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CTaBjeHHS N0 (DaKTIB, A€ YYHSIM YSBIEHHSA MpPO MATEMaTHKy $K HEB1JI €MHY
CKJIQJIOBY 3arajlbHOJIFOJCHKOI KYJIBTYPH.

Ha mnpoctux mnpukiagax ciiji [OKa3yBaTH Y4YHSM, SIK PO3BUBAIHCS
MaTeMaTU4HI TIOHSTTS 1 BIIHOIIEHHS, Teopii Ta MeToau. TpuBanmii yac anreOpa
po3BUBajach camMe SK Hayka Mmpo piBHsSHHS. HaBiTh cama Ha3Ba «anreOpay»
YTBOPUJIACh BIJ] CJIOBA «alib-JKEOpP», SIKE BUKOPUCTOBYBAB BIJIOMHUN Yy30€IbKUIA
matemaTuk [X ct. Myxammen Anb—Xopeswmi. JliHiiiH1 Ta KBapaTHi piBHAHHS JIIOIU
BMUJIM PO3B’SI3yBAaTH 3a KUJIbKAa CTOJNIThH JI0 HAIIOi epu. 30KpeMa, e Y APYroMy
TUCSYOJITTI J0 H.€. ETUNTSHU HEB1JIOME Ha3UBAIU «Xay» ( y MEpeKaal — «Kyra)
[26].

[Ile cknaanimn 3aBAaHHS BMUIM PO3B’SI3yBaTH 3 IMOYATKy JPYroro
TUCAYOMTTS A0 H.e. B CrapogaBHboMy BaBuioni. B maTemMaTHYHMX TeKcTax,
BUKOHAHMX KJIMHOIKMCOM Ha TJIMHSHUX IUIACTUHAX, € KBajpaTHI 1 OiKBajpaTHI
PIBHSIHHS, CHCTEMH PIBHSIHB 3 IBOMA HEBIJTOMUMHU 1 HABITh MPOCT1 KyO14H1 PIBHSHHS.
[Ipy 1pOMYy BaBUJIOHSHM TaKOX HE BHUKOPUCTOBYBaiu OykB. Ha mnopanbmimii
PO3BUTOK anreOpu CyTTEBO BIUIMHYIM mpari JliogaHTa, B SKUX PO3TIISAAIUCS
CKJIaJIHI CUCTeMM piBHsIHb. Jljisi Takux piBHSAHb JliodaHT mIykaB JuIIE J0JATHI
panioHalIbH1 PO3B’A3KHU.

3 VI cT. neHTpoM MaTeMaTUyHUX JOCIIKeHb cTatoTh [His Ta Kurtaii, kpaiHu
bmuspbkoro Cxony 1 Cepennboi A3ii. Kurtailcbki yudeHi po3poOMIu METON
MOCJIIJIOBHOTO BUKIIIOUECHHS HEBIIOMUX JUIsl PO3B’S3yBaHHS CHCTEM JIHIWHUX
piBHSIHb, TIOJIaJTd HOBI METOJU HAOIMKEHOTO PO3B’S3yBaHHS PIBHSHb BUIIHMX
creneHiB. [HAlCBKI MaTeMaTUKU BUKOPUCTOBYBAJM BiI’€MHI uuciaa ¢
YIOCKOHANWIN OyKBeHYy CHUMBOJIKY. [Ipote nuimie B mparsx ydeHux bimsbpkoro
Cxony 1 Cepennboi A3ii anredpa copmyBaiacsi B CaMOCTIHHY rajly3b MaTEMAaTUKH,
10 PO3TJIsAIa€ MUTAHHS, O€3MoCepeTHbO OB’ sI3aH1 13 PO3B’SI3yBaHHSAM PIBHSIHb.

Criocobu po3B’si3yBaHHs JIIHIMHUX PiBHSAHB onucaB Myxamen Anb-Xopesmi
B TpakTati «Aub-J[>keOpa 1 Anpb-Mykabana». B nepexnaai «aiab-mkeOp» o3Havae

NEPEeHeCeHHs JOJaHKIB 13 OJHIET YaCTUHU PIBHSHHS B 1HIY, a «alb-MyKabaia» —
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3BEJICHHS J10JaHKiB. YdeHl CXoJy BHBYAIM 1 PO3B’SI3yBaHHS KyOIUHHMX PIBHSHb,
X04Ya HE 3yMIJIM OTPUMATH 3arajibHOi (hOpMYIH TS iX KOpeHiB [26].

VY 3axigniit EBpomi BuBueHHs anreOpu moyanocs B XIII cr. Omnum 3
BU3HAYHMX MaTEMaTWKIB 1bOro dyacy OyB Iitamiens Jleonapmo Ilizancekuit
(®iGonauui) (1170 — 1228). Moro «Kuura mpo aGak» MicCTHIA BifoMOCTi 3
apudmeTukn 1 anreOpu 10 KBaJApaTHUX PIBHSAHH BKIIOYHO. Benwka 3acimyra y
CTBOpPEHHI airedpaidHoi CHUMBOJIKM 1 BIOCKOHAJIEHHS TEOpii pO3B’sI3yBaHHs
KBaJIpaTHUX PIBHAHb HANICKUTH (paHily3bkoMy MaTemMaTuKy @pancya Biety (1540-
1603). Bier yBiB OykBEeHHE MMO3HAYECHHSI HEBIJJOMUX 1 Came BiJl HbOTO Oepe MoYaToK
cyyacHa ajreopaidyHa CUMBOJIIKA.

[lepmM BU3HAYHUM CAMOCTIMHHMM JIOCSTHEHHSIM 3aX1THOEBPOIEHCHKUX
yueHux 0yio BIAKpUTTA B XVI cT. hopmynu 1uisl 3HAXOIKEHHSI KOPEHIB KyO14YHOTO
piusHHs (C.Jlens ®eppo, H.Tapranes i Jx. Kapmano). JI. deppapi 3Haiiimos
METO/1 3HAXOJ[KEHHSI KOPEHIB PIBHSIHHS 4-TO cTeneHs. BUBYEHHS JEsSKUX MUTaHb,
MOB'A3aHUX 3 KOPEHSIMHU KyOIYHHMX PIBHSHb, PUBEIIO 1TaMicbKOro aiaredpucra P.
bombenni 1o BiakpuTTsas KomiuviekcHHX uwucen. Hampukiam XVIII cr. Oyno
JIOBEJICHO, 10 Oy/b-sKe PIBHSIHHA aJIreOpu 3 KOMIUIEKCHUMU KoedillieHTaMu Mae
X04 OM OJWH KOMIUIEKCHHMI KOpiHb. lle TBep/KEHHS HOCHUTh HA3By OCHOBHOI
Teopemu anredpu [26].

Y1po10Bk ABOX 3 MOJOBUHOIO CTOJIITh yBara MaTeMaTUKIB Oysa MpUKyTa J10
3HAXO/KEHHSI (POPMYIJIH KOPEHIB 3arajJbHOTO PIBHSHHS 5-0or0 ctemneHs. [Ipore, Ha
nouatky XIX cr. itamens [1.Pyddini 1 HopBexenb H. Abenb He3anexHO OAUH Bif
OJIHOTO JIOBEJIM, IO Takoi (OpMyJIM Yy 3araJibHoMy BHUNAAKy He IicHye. L1
JOCIIKEHHsT Oynu 3aBepiieHi ¢paHiy3pkuMm matematukom E. [amya, mertomu
SIKOTO JTO3BOJIAIOTH JIJIsl KOKHOTO JAHOTO PIBHSHHS BU3HAYUTH, YU PO3B’A3YETHCS
BOHO B pajiuKasax.

OTtxe, anredbpa Ma€e TUCSAUYOIITHIN TOCBIJ] CTOCOBHO PO3B’SI3yBaHHS PIBHSHb 1

TOMY PIBHSIHHS € HEB1J’€EMHHUM €JIEMEHTOM IIKIJIbHOT MAaTEMaTUYHOI M1TOTOBKH.
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[TpoTupiuyst Mi>k BACOKMM pIBHEM MaTeMaTu3arlii Ta iHpopMaTu3ailii B )KUTTI
JIOAVMHU Ta JOCUTh HU3BKMM PIBHEM MAaTEMaTHYHO! MiATOTOBKH ITiIPOCTAIOYOTO
MOKOJIIHHS BKa3y€ Ha ICHYBaHHS 3aBlIaHHS MIJBUIICHHS SIKOCTI MaTeMaTU4HOI
MiATOTOBKU y4HIB. BupimenHs mocraBieHoi mpobiaemu nependadae MoaepHI3aIlio
3MICTy, METO/IB Ta MPUHOMIB, GOopM 1 3ac001B HABYAHHSI, 30KpEMa, y XO]1i BUBUCHHS
anreOpy B OCHOBHIM MIKOJI. BiJMOBIIHO JAOLIUIBHUM € BCTAHOBJICHHS METOIUYHHMX
0COOJIMBOCTEH BUBUEHHS PIBHSHB B OCHOBHIN IIKOJIi, TOMY TeéMa JUILIOMHOI poOOTH
€ aKTYaJIbHOIO.

00'exT HOCTiTAKEHHS — TPOIIEC HABYAHHSI MATEMAaTUKHU B OCHOBHIM IIKOJII.

IIpeamer mocaigskeHH — METOAUYHI OCOOJIMBOCTI BUBYEHHS KBaJpPAaTHUX
PIBHSIHb B OCHOBHI# HIKOJII.

Meta po6OTH: PO3KPUTH METOJUYHI OCOOJMBOCTI BUBUCHHS KBaJpPATHUX
PIBHSIHb B OCHOBHIH IIKOJI1; PO3POOUTH YPOK 32 TEMOIO JTOCII1I>KEHHS.

3aBaaHHSA 10CTIIKEHHS

1) [TpoananizyBaTu HaBYAJIbHY, IICHXOJOTO-TIEIArOT1YHY Ta HAYyKOBO-METO/IU-
YHY JITEPATypy 3 TEMH JTOCITIKSHHS.

2) Po3kputn MeTOANYHI 0COOIUBOCTI BUBUYCHHS KBAIPATHUX PIBHSIHD B OCHOB-
HI1{ IIKOJII.

3) Po3poOutu ypok 3a TEMOIO JOCIIIKCHHS.

Metoau [OCTiIAKeHHSI. meopemuyHi — aHali3 HaBYAIbHO-METOIWIHOI
JITEpaTypu 3 TEMHU JOCIIKEHHS; emnipuyui — O€Ciu 3 YYUTEISIMHU IIKUI Ta
BUKJIa/layaMy; BUBYCHHS Ta aHaJIi3 JOCBIAY POOOTH BUHMTEIIB, 1110 MPAIIOIOTH Y 5-9
KJ1acax, CIIOCTEPEIKEHHSI.

Ctpykrypa po6otu Pobota ckinamaerbes 31 BCTYIy, TBOX PO3/IiJIiB, BUCHOB-
KiB Ta CIIMCKY BUKOPUCTAHUX JHKEPEIT.

VY BcTyni 00rpyHTOBAaHO aKTyalIbHICTh TOCIIKEHHSI, BU3HAYEHO 00’ €KT, mpe-
JIMET 1 METy JOCII/HKEHHS, C(hOPMYJIbOBAHO 3aBIaHHS JTOCIIIKEHHS.

[Tepiuii po3ain AUIIIOMHOT po00TH «TeopeTuyHi OCHOBU MPOOIEMU AOCITI-
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JKEHHS» MPUCBSIYEHO aHalli3y mporpaM 1 MipydyHUKIB 3 aJireOpu B KOHTEKCTI JIOC-
JHKEHHS, @ TAKOXK 3’ CYBaHHIO OCOOJIMBOCTEH BUBYCHHS PIBHSAHD y 5-7 Kiacax.

VY npyromy po3aini «Meroanka BUBUCHHS KBaJpPAaTHUX PIBHSHb B OCHOBHIM
IIKOJI1» HABEJACHO METOAMYHI OCOOJIMBOCTI BUBUYCHHSI TAKUX PIBHSHb B OCHOBHIN
IIKOJIl Ta 3alPOIIOHOBAHO PO3POOKY YPOKY 3 TEMU JOCHIKEHHs. Y BUCHOBKAX I0-
JTAHO OCHOBHI PE3yJIbTaTH JUIIJIOMHOI POOOTH.

3aranpHUl 00CSAT POOOTH CTAHOBUTH 46 CTOPIHOK JPYKOBAHOTO TEKCTY.
Cnucok BUKOPUCTAHUX JpKepes BKItouae 37 HallMEHYBaHb.

IIpakTtuyHa wiHHiCTB. Y po0OTI PO3MJISTHYTO OCHOBHI METOIUYHI
0COOJIMBOCTI HABYaHHS YYHIB OCHOBHOI IIKOJIM PO3B’SI3yBATH KBAJIpaTHI PIBHAHHS,
HaBEECHO aHaJIi3 Mporpam Ta MiJPy4YHUKIB 3 TEMU Ta po3po0Ky ypoky. Tomy pobota
MO>Ke OyTH BUKOPUCTaHA BUUTEISIMU MPU MIATOTOBII Ta IPOBEIECHHI YPOKIB 3 IaHOT

TCMU Ta CTYACHTAMHU IIpU HiIIFOTOBIIi J0 3aHATb.



PO3/11 1. TEOPETUYHI OCHOBHY MPOBJIEMHU
JOCJIIKEHHS

1.1. AHaJI3 Ai0YHUX OCBITHIX MPOrpPaM HABYAHHSA MATEMATUKH
B KOHTEKCTI JOCTI/IKeHH

BuBueHHs MaTeMaTUKH B OCHOBHIH IITKOJI Tiepeoayae 3ade3nedeHHs 6a30Boi
MaTE€MaTUYHOI MiJIFOTOBKM YYHIB, SIKa CHOpsIMOBaHA Ha iX 3arajlbHU PO3BUTOK,
dbopMyBaHHS MaTeMAaTHYHOI TPAMOTHOCTI Ta € JOCTaTHBOIO [JIsi peaizarlii
O00paHOro HUIAXy MOAANBIIOrO 3700yTTA OcBiTH. Kypc MaTemMaTHMKud OCHOBHOI
IIKOJIM JIOTIYHO TPOJOBXKYE pealli3allifo 3aB/laHb MaTEMaTUYHOI OCBITH YYHIB,
po3moYaTy B MOYATKOBUX KIJlacax, PO3MIMPIOIOYM 1 JOMOBHIOIOYHM I 3aBJaHHS
BIIMOBITHO JIO0 BIKOBUX 1 Ii3HABAIBHUX MOXKJIHMBOCTEH MIKoJsApiB. HaBuanHs
MaT€MaTUKM B OCHOBHIM IIKOJI MPOAOBKYE (OPMYBAHHS IPEIMETHOI
MaTE€MaTUYHOI KOMIIETEHTHOCTI, peali3yloTbCd TaKl OCBITHI 3aBJaHHA, SK
3a0€3MeUYCHHS] OBOJIOAIHHS YYHSIMH MOBOIO ajreOpu, yMIHHSMH 3/1ACHIOBATH
NEPETBOPEHHS alireOpaiyHuX BUpa3iB, pPO3B’A3yBaTH PIBHSHHSA, HEPIBHOCTI Ta iX
CUCTEMH, MOJICIIOBATH 3a JIONMOMOTOI0 PIBHSIHb pEayibHI CHUTYaIlli, MOsICHIOBATH
3100yTi pe3yJIbTaTH;

3MICT MaTEMaTUYHOI OCBITH B OCHOBHIH IIKOJII CTPYKTYPYETHCS 32 TAKUMU
3MICTOBUMH JIHISIMH: YHCJIa; BUPA3H; PIBHAHHS 1 HEPIBHOCTI; QYHKIIIT; TEOMETPUYHI1
Gbirypu; TEOMETpPUYHI BEJIWYUHU, €JIEMEHTH KOMOIHATOPHKU, MOYaTKU Teopil
WMOBIpHOCTE Ta eneMeHTH cTaTucTuku. KokHa 3 HHX pPO3BUBAETHCS 3
ypaxyBaHHSM 3aBJaHb BUBYCHHS MaTeMaTHUKA Ha TEBHOMY CTYIEHI HIKUIbHOT
MaTE€MaTUYHOI OCBITH, BIKOBUX OCOOJMBOCTEH 1 HAaBYAIBHUX MOXJIMBOCTEW YUHIB
[37; 54].

VY 3wmicti Ilporpamu 3 Maremaruku st 5-9 knaciB [37] BkazaHo ToOM
HaBYAJIbHUI Matepiaj, SKUW MiJisarac BUBYECHHIO Y BIANOBIIHOMY Kiaci. Bumoru
710 3arajdbHOOCBITHBOI MIJTOTOBKU YUHIB OPIEHTYIOTh HA PE3yJbTaTH HaBUAHHS, SIK1

€ 00’€KTOM KOHTPOJIIO 1 OL[IHIOBAHHS. 3MICT HABYaHHS MAaTEMATUKHU CTPYKTYPOBAHO
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3a TEMaMHM BIJIMOBIIHMX HaBYAJIbHUX KYPCIB 3 BU3HAYEHHSM KUILKOCTI TOJIMH Ha iX
BUBUYEHHS. Takuil po3MoALT 3MICTY 1 HABYAIBHOTO YacCy € OPIEHTOBHUM. Y UYHUTEIIO
Ta aBTOpaM IIJIPYYHUKIB HAJIA€ThCA MPABO KOPUTYBAaTH HOTO 3aJIEKHO BiJl
MPUIHATOT METOAMYHOI KOHIIEMIIII Ta KOHKPETHUX HAaBYAIBLHUX CHUTYyaIlld. B KiHImi
KOXKHOTO POKY HaBYaHHS IepeA0aueHo TOUHY JTsl y3araIbHeHH 1 cucTeMaTu3artii
BHUBYEHOTO.

AHami3 [ir04oi mporpaMu 3 MaTEMaTHKH OCHOBHOI IIIKOJIA A€ ITiICTaBH
CTBEpJIKYyBaTH, IO 3MICTOBA JIiHISI PIBHAHb CYTTEBO «PO3TATHYTa» Yy dacl,
MOYMHAIOYM 3 5 Kiacy 1 10 9 kiacy BkiatogyHO. OCHOBHA YacTHHA 3MICTOBOT JIHIT
«PiBHSIHHSD» CKOHIICHTpPOBaHa y Tiporpami 7 Ta 8 kiacis [23; 37].

Ha ocHOBI y3aranbHeHHS BIJOMOCTEW MPO PIBHSIHHS, 3I00YTHUX y TIOTIEPE/IHI
pOKH, Y 7 KJacl BBOAUTHCS MOHATTSA JIHIMHOTO PIBHSHHS 3 OIHIEI0 3MIHHOIO.

Tema «KBagpatHi piBHSIHHS» TpaJulliiHa I Kypcy MaTeMaTuku 8 kiacy. Y
HIi pO3IJISIAIOTHCS HEMOBHI KBaJApaTHI PIBHSHHSA, KBaJpaTHI TPUWICHH,
pO3KIIaflaHHsl KBaJIpaTHOTO TPUWICHA HAa MHOXHHUKH, 3HAXO/KCHHS KOPEHIB
PIBHSIHB, 1110 3BOJIATHCS 10 KBAJAPATHUX; CKIAJAHHS 1 PO3B’A3yBaHHS KBaJPAaTHUX
PiBHSIHB Ta PiBHSHB, 110 3BOJATHCS 10 HAX, IK MATEMAaTHIHUX MOJICIICH MTPUKIIaTHIX
3ama4y, TeopemMa Biera. 3HauHe MicLi€ BIJBOAMTHCS 3aCTOCYBAaHHIO DPIBHSAHB J10
pO3B’s3yBaHHS PI3HOMAHITHUX 3a7a4. BaxxuBe 3HaUCHHS Hala€ThCsl (DOPMYBAHHIO
YMiHb 3aCTOCOBYBATH AJITOPUTM PO3B’sI3yBaHHS 3a/aui 3a I0NOMOT0t0 piBHsIHHS. Ha
BUBYCHHSI JIaHOT TEMU BIIBOAUTHCS 18 TOauH.

®parMeHTH mporpam 3 anreOpu A 8 Kiacy HaBeneHo y tabmwui 1.1.

Taoannsa A.2.
dparmMeHT nporpamu 3 ajredopu ais 8 kiacis [37]
8-it knac. AJIEBPA
K- Jlep:kaBHI BUMOIH 10 PiBHA 3arajibHOOC-
Th [3MiCT HABYAJIBbHOI0 MaTepiaxy BIiTHBHOI MIATOTOBKH
roji. Y4HIB
18 Tema 3. KBA/IPATHI PI- HABOJAUTH MPUKJIAAU KBAJAPATHUX Pi-
BHAHHA BHSIHb, KBaJPATHUX TPUUJICHIB
KBanparauii TpuusieH ¢popmy.troe:
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KBanpaTHi piBHSIHHS

dopMmyiia KOpeHiB KBaapaT-
HOTO PiBHSHHS

Teopema Bieta

KBagpatnuii TpudasieH. Po3-
TpH-
YJICHA HA JIHIWHI MHOXHUKH

KJIAJaHHs  KBaJPaTHOTO
Po3B’s13yBaHHs piBHSHB, SK1

3BOJISITHCS IO KBAJPAaTHUX
KBanpaTHe piBHSIHHS SIK Ma-

TEMaTHUYHa MOJCNb MPUKIATHOT

® O3HAYCHHS KBAAPATHOTO DIBHSHHS Ta
KBaJJpaTHOTO TpUYJICHA; KOPEHS KBaj-
pPaTHOTO PIBHSHHS;
e Teopemy Biera
3anmucye GopMylly: KOPEHIB KBajpart-
HOTO PIBHSHHS; PO3KJIaJaHHs KBAaJIPaTHOTO
TpUWICHA Ha JIIHIHHI MHOKHUKHU
PO3B’sA3y€ BIPABHU, 10 Mependayva-
0Th: 3HAXO/DKCHHS KOPCHIB KBaJIpaTHHUX
PIBHSIHB; PO3KJIAJAaHHS KBAJAPATHOTO TpPH-
YJICHa HAa MHOXXHUKH, 3HAXO/KCHHS KOpe-

3a1a4l HIB PIBHSHbD, [0 3BOJIATHCS IO KBAAPATHUX;
CKJIaJITaHHS 1 pO3B’sI3yBaHHS KBaJIpaTHUX Pi-
BHSIHb Ta PIBHSIHB, 110 3BOJIATHCS O HUX, 5K
MaTeMaTUYHUX MOJEJICH NPUKIAAHUX 3a-

a4

Po3BuTOK 11i€i 3MICTOBOI JIiHII 3/1HCHIOETHCS IHTETPOBAHO 3 BUBUYEHHAM
BIJIMOBIHUX YKCEJ 1 OTIepalliil HaJ HUMH. [CTOTHE MicIie 3aliMar0Th TEKCTOBI 3a/1a4i,
OCHOBHMMM (DYHKIIISIMU SIKUX € LTIOCTpALlis IPAKTUYHOIO 3aCTOCYBaHHS PIBHSIHB. 3a
YMOBOIO 3ajladl y4HI MalTh CKJIACTH BIJIMOBIJHE PIBHSHHSA, 110 PO3B’A3yIOTh
CIIOYATKY Ha OCHOBI 3QJIEKHOCTI MK KOMIIOHEHTaMH apu(pMETUYHUX 1, a 3r0JJ0M
3 BUKOPUCTaHHSIM OCHOBHHUX BJIACTHUBOCTEH PIBHSHB. PO3B’sS3yBaHHS TaKWX 3aaad
CYIPOBOJI)KYE BUBUCHHS BCIX TeM, TependadueHux nporpamoro [25].

PiBHSHHS pO3TIsSAaI0Th TAKOXK K MaTepiall JjIs MPAKTUYHOTO 3aCTOCYBAaHHS
HABUYOK TOTOKHHMX INEPETBOPEHb BHUpasiB. CHUCTEMaTUYHE 3aCTOCYBaHHS PIBHSIHBb
T1]] Yac BUBYCHHS TOTOXHIX MEPETBOPEHB 30aravye 1 pOOUTH IIKABIIINM JIJI YIHIB
111 IEPETBOPEHHS.

BaxnmuBuM € HaBuaHHS Yy4YHIB BHUKOPHCTAHHS pIBHSHB SK 3aco0iB
MaTEMaTUYHOTO MOJIETIIOBaHHS PeaIbHUX MPOLIECIB 1 ABUIIL 1 pO3B’SI3yBaHHS Ha 111
OCHOBI MPUKJIATHKX 3a1a4 [62].

VY nmporieci BUBYEHHS KBaJIpaTHUX PIBHSHD CTaBJISATHCS TaKl JIepKaBHI BUMOTH

710 PiBHS 3araJIbHOOCBITHBOT MiATOTOBKH Y4HIB [37]:
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— HaBOJIUTh MPHUKJIAJIU PIBHIHHS 3 OJIHIEIO Ta TBOMA 3MIHHUMHM, JIIHIMHUX PiB-
HSHB 3 OJTHI€IO Ta JBOMA 3MIHHUMH, K8AOPAMHUX DIBHSAHD,

— (opMyIrO€ O3HAuYCHHs JIIHIMHUX PIBHAHBb 3 OJIHIEID Ta JBOMa 3MIHHUMH,
PO3B’S3KY PIBHSIHHS 3 IBOMAa 3MIHHUMH, K8AOPAMHO20 PIGHAHHS, KOPEHs K6a-
OpAMHO20 PIBHAHHSL,

— pO3B’s3y€ BIIpaBH, IO MepeadadaroTh po3B’sI3yBaHHS PIBHSHD 31 3MiHHOIO B
3HAMEHHUKY ApPOOY, 3HAXO0OMCEHHS KOpEeHi8 K8AOPAMMUX DIGHAHb, 3HAXO-
0JICeHHsl KOPeHi8 PIGHAHb, W0 3800AMbCe 00 KEAOPAMHUX, CKIAOAHHA |
PO38 ’53Y8AHHI K8AOPAMHUX PIBHSIHL MA PIBHAHL, WO 36005IMbCSL 00 HUX, 5K
MamemMamuyHux mooenel NPUKIaoOHUx 3a0au,

— opmynioe meopemy Biema;

—  3anucye hopmyny KopeHie K8aopamuo2o piGHAHH.

OTtxe, TeMa «KBaipaTH1 pIBHSHHS € OJHIEIO 3 IIEHTPAIBHUX TEM MIKIIHHOTO

KypCy MaTeMaTHKH.

1.2. AHaJi3 NiAPYYHMKIB 3 TeMH JTOCJIIKEHHS

[IpoananizyeMo aitoui MAPYYHUKH 3 aNreOpu Jjisi 8 Kiacy 3arajibHOOCBITHIX
HaBYAJIbHHUX 3aKJIaJ(iB HACTYMHHX KoJiekTHBIB aBTOpiB: [.I1. ber3, B.I'. ber3 [4] i
A.I''Mepansk, B.b. TTonoucskuit, M.C. Sxip [39];

[Miapyunuk «Anreopa, 8» (aBropu I'.I1. bess, B.I". bess, 2016) [4] Binmoinae
JUAAKTAYHUM  TMPUHLWNAM HAyKOBOCTI, JOCTYHHOCTI Ta CHUCTEMaTUYHOCTI
HaBYaHHS.

3acocoM aKTHBI3allli HaBYaHHS YYHIB anreOpy BUCTYIAIOTh HAsSBHI B
NIAPYYHUKY BIAOMOCTI PO BIAOMHUX MaTeMaTHKIB 1 MaTeMaTU4HI MTPeMii, 3aCHOBaH1
Ha ix dyectb. Ha moyaTKy KOXHOTO pO3AUTY MOJAHO KOPOTKUN OIJISAT 3MICTY
YKpPaiHCHKOIO Ta aHTJIMCHKOIO MOBaMH. YcCl maparpadu MOYMHAIOTHCS PyOPUKOIO
«BukopucTtoByeMo Ha0yTi KOMITIETEHTHOCTI». Takoxx HasBHI pyOpuku «BiakpuTux

3amau» Ta «CkapOHUYKA TOCATHEHDY.
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Tema «KBaapatHi piBHSIHHS» y MIJIPYYHHUKY TMOJIaHA y TaKii MOCI1I0BHOCTI:
«HemoBH1 kBaapaTHi piBHAHHA», «DopMmyna KOpPEHIB KBaJIpaTHOTO PIBHSHHY,
«Teopema Bieray, «KBaapatuuii puuiien», «KBaapaTHe piBHSIHHS K MaTeMaTUYHA
MoOJieIb TMPUKIIAAHOI 3a7a4i», «3aBAaHHA UId CaMOCTIMHOI poboTuy, «lcTopuyHi
BimomMocTi», «['omoBHe B po3aimi», «['oTyeMocs 70 TEMaTHYHOTO OIIHIOBAHHS,
«TecroBi 3aBgaHH"», « TUTIOBI 3aBAaHHS 10 KOHTPOJIBHOI pOOOTH.

Teopetnunuii Marepiaj MOJaHO B OCHOBHOMY TPaJAMIIMHO, BIAMOBITHO 10
nporpamM. Y MiAPYYHUKY MICTATBCA CJOBa HAAPYKOBAaHI KYypCHUBOM — II€
MaTeMaTU4yHl TEPMiHH, K1 TOTPIOHO 3amam’sTaTd. BuaiieHi ®upHUM mpudTOM
pEUeHHs — 1I€ IpaBuJIa abo IHILI BaXKJIMB1 MAaTEMATUYHI TBEPHKEHHS, SIKI IOTPIOHO
3armam’siTaTH 1 BMITH 3aCTOCOBYBATH.

3ajadl Ha 3aKpIIUICHHS MaTepialy po3TallloBaHl Bigpa3y K MHICHsS HOro
Bukiany. HasBui 3aBmanns 3a piBHsamu (A, b). HasBui pyOpuku: «Bukonaiite
ycHO», «Bukonaemo pazom», «BripaBu juist mOBTOpeHHs». JJ1g TUX, XTO X0Ue 3HATU
OuIbllIe MPONOHYIOTHCS TEMH TBOPUOTrO Xapakrepy. LlikaBl JOMOBHEHHS [0
OCHOBHOT'O Matepiaiay MICTIAThCS B pyOpukax «IcTopuyHi BiOMOCTI».

3mict migpyuHuka «Anreopa. 8 kmac» (aBtopu A,  Mepaisik,
B.b. [Tononcekuii, M.C. fxip) [39] i mocCaigoBHICTh BHUKJIAJCHHS MaTepiaay
BIJINOBIJIAIOTh TIpOrpaMi  Kypcy anreOpu Juisi  8-X KJIaciB  3arajbHOOCBITHIX
HaBUYaJbHUX 3akiaaiB. CTpyKTypa BHUKJIaJeHHS Mmarepiany yHigikoBaHa. KoxeH
NYHKT MICTHUTh TEOPETUYHY YACTUHY, MPUKIAIN 3aCTOCYBaHHSA 3a3HAUYEHOTO
TEOPETUYHOTO MaTepially JJisi PO3B’SI3yBaHHS 3aja4, KOHTPOJbHI 3alUTaHHS IS
NIEPEeBiPKH 3aCBOECHHS TEOPETHYHOTO MaTepialy Ta 3aBIaHHs ISl O3B’ I3yBaHHSI.

Hanpukinami migpydyHuka MOJaHO CTHUCII BIJOMOCTI 3 KypCy MaTeMaTHKu 7
KJ1acy, opopmMIieH1 y BUTJISIIL JOBIAKOBOTO MaTepiany. [IoHATTS piIBHOCHIBHOTO Ta
paIliOHAIBHOTO PIBHSHHSA BBOASTHCSA pPa3oM 3 palliOHATBHUMHU BHpa3aMu 1
BUBYAIOTHCA Y | po3/1iti, CIIOYaTKy HAaBOJSATHCS MIPUKIIAAN PIBHOCUILHUX PIBHSHD, &
MOTIM JA€ThCA 1X O3HAUCHHS: «/[6a piGHAHHA HA3UBAIOMbBCS PIBHOCUTLHUMU, SAKUIO

BOHU MAIOMb OOHI UL Mi cAMi KOPeHI ab0 KOJCHe 3 PIBHSIHb KOPEHIB He MAEY.
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Bxazanuii migpydHuK BIPi3HsIE BEJIMKA KIJIBKICTh 3aC001B, CIPIMOBAHUX Ha
aKTHBI3allll0 HABYAJIBHOI MJiSUTBHOCTI, 1HAWBIAYadbHOTO MIiAXOAY JO VYHIB,
NIJBUILIEHHS 1HTEpecy 10 mnpenMery. HasBHa BenMKy KUJIbKICTh 3aBJaHb,
CTPYKTYPOBaHUX 3a pIBHEM CKJIAJHOCTI Ta METOAWYHOIO JOIUIBHICTIO iX
BUKOpHCTaHHA. HaBemeHo Takok 3aBAaHHS MiABUIIEHOI CKIATHOCTI, SIKI MOXYTh
OyTH BUKOPHCTaHI B poOOTI MaTeMaTUYHOTO TYpTKa ab0 (haKyJIbTaTUBY.

[ligpy4HuK ypaxoBy€ BIKOBI OCOOJHMBOCTI MUCIEHHS YYHIB, MPOIOHYE
NPUAOMH  TIJBUIICHHS €(QEKTUBHOCTI 3aCBOEHHSA Matepiany. Tak, IIHPOKO
BUKOPUCTOBYEThCSI TpadiuHe MPEACTABICHHS 00 €KTIB, CXEMHU iX Kiacudikali.
BuBueHi BIaCTUBOCTI 00’ €KTIB y3araJIbHIOIOTHCS Y BUTJIS/II TAOIHUIIb.

3a CTPYKTyporo, TMPUHLMIIAMHA BUKJIAQJICHHS HABUYaJbHOTO Marepiany,
N00IpKOIO MPAKTUYHUX BOPAB BIANOBIAAE TUAAKTUYHUM IPHUHIMIAM: HAYKOBOCTI,
JIOCTYITHOCTI, HACTYITHOCTI Ta CUCTEMaTUYHOCT] HABYAHHSI.

VY Il po3aimi «KBagpaTHi piBHSHHS» JIITU BYATHCA PO3B’SA3yBaTH PIBHSHHS
BUIY ax’ + éx + ¢ = (), Teopemy BieTa, 0CBOIOIOTE NPUHOMY PO3B’I3yBaHHS PiBHSHb,
K1 3BOJIATHCS JIO KBAJIpaTHUX.

B naparpadi «KBagpaTtHi piBHsSIHHS. P03B’sI3yBaHHSI HEMOBHUX KBaJpaTHUX
PIBHSHBY [IITU 3HAHOMIIATBHCS 3 O3HAUEHHSM PIBHSHHSA MEPUIOrO CTEMEHs, IO €
OKpPEMHM BHUIIaJIKOM JIHIHHOTO PiBHAHHS. [lani maeThcsi O3HAYEHHS KBaJIpaTHOTO
piBHAHHS: «K6a0pamuum pieHAHHAM HA3UEAIOMb DIGHAHHA 6Udy ax’ + ex + ¢ = 0,0e
X - 3MiHHa, a, 8, ¢ - desKi uucna, npuyomy a # 0. Yucna a, 6, ¢ — Hazusaromvcsi
Koeghiyiecumamu k8adpamuoz2o pisuanHs. ducio a — nepwuii koepiyicnm, 6 - Opyeui
Koeghiyienm, ¢ - GLIbHUL YleH. AKWOo 8 K8AOpamuoMy DIBHAHHI Xo04uad O OOuH 3
KoeghiyicnHmis 6 abo ¢ OOPIBHIOE HYI0, MO MAKe PIGHAHHS HA3UBAEMbCS HENOBHUM
K6AOPAMHUM PIGHSAHHIMY, 3BEJICHOT0 a00 HEMOBHOTO KBaJApaTHOro piBHAHHS. [39]

[licns TeopeTWyHOi 4YACTMHW 3alpOINOHOBAHO | TPUKIAA PO3B’SI3aHOTO
KBaJIpaTHOTO PIBHSHHSA, 35 3aBJaHb PI3HOTO PiBHS CKIaaHOCTI: 16 - cepeanporo, 13 -
JIOCTaTHLOT'0, 6 — BUCOKOTO.

VY maparpadi «@opmysa KOpEeHiB KBaIpaTHOTO PIBHSHHD BUBOIUTHCS (popmyria
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3HAXO/KEHHS TUCKPUMIHAHTA, HAJAaHO TPU MPUKJIAAM OOYMCIeHb Ha JaHy Temy, 40
pI3HOPIBHEBUX 3aBlaHb. J[1a minBeaeHHs y4yHIB 70 Teopemu Biera (skmo xi , xp -
KOpEHi KBaJpaTHOrO PIBHAHHA ax’+eéx +c =0, To x1+ X;= - 6/a; X1 X= c/a.)
MPOTOHYETHCS PO3B’A3aTH KUIbKA BIIPAB, SIK1 MIIKAXYTh SKMM YMHOM CyMa 1 T0OYTOK
KOpPEHIB KBaJpaTHOTO PIBHAHHS TOB’si3aHi 3 Horo koedimientamu. Kpim mpsmoi
TeopeMu BieTta y miapydHUKY HaBOJAUTHCS I oOepHEeHa 10 Teopemu Biera.

B temi «KBaapaTHi pIBHSHHS» TakoXX OKPEMO pO3IIIAAAETHCS ITYHKT
«KBagpaTHuil TpUUICH».

Ksadpamuum mpuuieHom Ha3U6aAcmbCsi MHO204eH 6udy ax?® + ex + ¢, de x -
3MiHHa, a, 8, ¢ - Oeski uucaa, npuyomy a+0. Kopenem xeadpamnozo mpuunena
HA3UBAEMbCS 3HAUEHHS 3MIHHOIL, NpU AKOM)Y 3HAYEHHS KEAOPAMHO20 MPUUIIEHA
oopisnioe nymo. 11100 3HalTH KOPEHi KBaapaTHOTO TpU4IIeHa ax’ + éx + ¢, Tpeba
pO3B’3aTHU BiNOBiNHE KBagpaTHe piBHAHHSA ax’ + ex + ¢ = (. [39]

3Har04M KOPEH1 KBaIpaTHOrO TPUUJIEHA, IOro MOXHA PO3KJIACTH Ha MHOKHUKH
Ha OCHOBi TEOPEMH: SKIIO JMCKPMMIHAHT KBaJPaTHOTO TPHWIEHA ax’ + 6éx + ¢
JOJATHIM, TO JaHUH TPUUIEH MOYKHA PO3KJIACTU Ha JIHINHI MHOKHUKY ax’ + éx + ¢
= a(x — x1)( x — x2), i€ X1, X2 - KOpEHi KBaJPaTHOTO TPUUJICHA.

KpiM TOro y migpy4HUKax pO3IJIANAIOTbCS «PIBHSAHHS, SIKI 3BOJSATHCS 10
KBaJpaTHUX» ( O1KBaJpaTHI PiBHIHHS (JaHO O3HAYCHHS Ta HABEJICHI MPUKIIAIN) Ta
JIpoOOBO-palioHanbHl  piBHSAHHS. (OCTaHHI PO3TJIANAIOTHCS 32  JOMOMOTOIO
IPHKIIAIIB Ta 3HAYHOI KIILKOCTI 3aBAaHb IS O3B’ A3aHHS).

OCHOBHUMHU MOHATTAMH, Ha IKHUX IPYHTYETHCS BUBUCHHS KBaIpaTHUX PIBHSHb,
€: TMOHATTSA PIBHOCTI 13 HEBIAOMUM, NPABWIBHOI PIBHOCTI, PIBHSHHS, PO3B’A3KY
(KOpiHb) PIBHAHHS, PO3B’S3aHHS PIBHSHHSA, PIBHOCHJIBHUX PIBHSAHbB, BIACTUBOCTEH
PIBHSIHb, — BOHM PO3TJISAI0TRCA paHiiie, y 7 kiaci. Hanpuknaza, y miapydHuky 3
anreopu 11 7-ro kiacy [28] BnacTuBOCTI piBHSAHB CHOPMYITILOBAHO TaK.

1. SIKxmo BUKOHATH TOTOXHI IEPETBOPEHHS JACSKOI YACTHHH PIBHSIHHS, OJIeP-

KUMO PIBHSIHHS, PIBHOCHIIBHE TAHOMY.
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2. SIkuio aesikuil 10JaHOK PIBHSHHS IEPEHECTU 3 OJHIET YaCTUHU PIBHSHHS B
1HIIY, 3MIHIBIIY MPU I[bOMY HOTO 3HaK Ha MPOTUJICKHUM, TO OJECPKHUMO
PIBHSIHHS, PIBHOCHJIBHE JaHOMY.

3. SIxmo oOuABI YaCTHUHH PIBHSHHS MOMHOXXHUTU 200 MOJUIMTU Ha OpJHE i
T€ caMe YMCII0, BIIMIHHE B1Jl HYJIS, TO IICTAHEMO PIBHSAHHS, PIBHOCUIIbHE
JTAHOMY.

Takum urHOM, aHAII3 MIAPYYHUKIB 3 anreOpu st 8 Kiacy IeMOHCTPYE, IO
teMa «KBasipaTH1 piBHSHHS» BIIOOpakeHa B HUX MOBHO 1 IOCUTh MIUPOKO. 3a Oy/1b-
SKUM 13 3raJlaHuX IMiJIPyYHUKIB MOXJIMBO BHUBYATH PO3B’SI3yBaHHS PIBHSHb.
Pi3HOpIBHEBI BIpaBH HA 3aKPIIUICHHS JAlOTh MOKJIMBICTh 3aCTOCYBATH BUBUYEHUI
Matepiall Ha MPaKTHUIll Y CTAaHAAPTHUX 3aBJAaHHSX 1y 3aBJIaHHSX ITIIBUIIIEHOTO PIBHS
CKJIQJIHOCTI, 1[0 JO3BOJISIE TOTPUMATUCS MPUHIUIY AudepeHIiianii HaBYaHHS Ta
peaitizyBaTH HOTo po3BHBaJIbHY GyHKIIIO [52].

Marepian, BigBeneHud B Kypcl anreOpu 8§ KiaciB Ha BUBYEHHS TEMH
«PiBHSIHHA», JOCUTH 00 €MHUI 1 B 000B’SI3KOBOMY MOPSAJIKY BXOJIUTh Y TIpOrpaMy

Jlep>xaBHOI MiJICYMKOBOI aTecTarii y 9 kiaci.

1.3. IlponeaeBTHKA BUBYEHHSI KBAIPATHUX PiBHAHD

VY MozoauIiii Ta OCHOBHIM LIKOJ1 NOHATTS PIBHAHHS TPAKTYIOTh K PIBHICTb,
10 MICTUTh HeBiioMe. Bifpa3y BBOAUTHCS O3HAUCHHS KOPEHs PIBHSHHS SIK YHCIIA,
3a AKOT'O PIBHSIHHS MEPETBOPIOETHCS HA MPABUIIbHY PIBHICTb.

V¥ 5 ki1aci moBTOPIOIOTH 1€l MaTepiall, yTOUHIOKOTh, 1110 O3HA4Ya€ PO3B'A3aTh
PIBHSIHHSI, IO TaKe PO3B'SA30K a00 KOpIHb PIBHSHHS, SK PO3YyMITH TBEPKEHHS
«YUCIIO a 3aJ0BOJIBHSIE PIBHSAHHS» TOIIO. PO3B'SI3yl0OTH iX COYaTKy Ha OCHOBI
3aJIEKHOCTEW MK KOMIIOHEHTAMH 1 pe3yIbTaTaMu JIii.

O3zHailoMJIeHHsT 3 PIBHSAHHAMM BiIOYBA€ThCSA 1€ y MOYATKOBINA IIKOJIL.
PosrisaeThbest, HaIIpHUKIIal, Taka 3aaa4a [51].

3apava. Jlo HeBimoMoOTro uncia gofanu 3 1 oTpuMaiu 8. 3HalITh HEBlIOME

qHuCJIo.
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HaBoauTtbcs kopoTkuii 3anuc 3amayi: [ + 3 = 8. Hucno, sike Tpeda migcTaBuTi

3aMicTh [, 3HaxoTh migdopoMm. [1oTiM rOBOpSATS, 1110 PIBHICTD
[1+3=8
MO>KHA 3aITMCaTH 33 JOTIOMOTOI0 OYKBH X, SIKOIO TTO3HAYaI0Th HEeBigoMe: x+3= 8.

B mouatkoBiii kol yuHi po3B’sI3yI0Th HaAUMpocCTiii piBHsIHHS. Hampuknan,
taki: a) 7 + x = 10; 6) x — 3 = 10 + 5. HeBijoMe 4YHCIIO CIOYATKY 3HAXOIATH
nig00poM, a Mi3HilIe Ha OCHOBI 3aJICKHOCTEN MK KOMIIOHEHTaMU apu(METHIHUX
nivi. Hampukian, po3s’s3yroun piBHAHHA 7 + x = 10 y4HI MalOTh MipKyBaTH Tak:
«I1lo0 3HaiiTH HEB1IOMUN JOJAHOK, Tpeba BiJ CyMU BIJHATU BIJIOMUHN ITOJAHOK.
Otpumaemo: x = 10 — 7; x = 3».

VY Kkypci MaTeMaTuku 5-6 KjaciB 30€pira€TbCsi HACTYMHICTh 1 B TIyMayd€HHI
PIBHSHHS, 1 B cI0C001 po3B’sA3yBaHHs piBHAHG [5; 29; 30, 42; 43]. V HaB4YaIbHOMY
mpolieci TepeBa)kaloTh 1HAYKTUBHI MIPKYBaHHS, $K MPaBUJO, HAa HAOYHO-
IHTYITUBHOMY PIBHI 3 OIIOPOIO Ha MPAaKTUYHUM TOCBI yuHiB. [Ipu ipomy 3100yTi y
MOYAaTKOBIH IIKOJI1 3HAHHS MOTJIUOIIOIOTHCS 1 PO3IIUPIOIOTHCS.

Ha mouarky BUBYEHHS KypcCy anreOpu, MOHSTTS PIBHSHHS BBOJUTHCS
OMKCOBO, HUIAXOM HOro BUAUICHHS 3 PO3B'SI3aHHS TEKCTOBOI 3afadi. Y LbOMY
BUIIAQJIKy PIBHSHHS BHCTYIIA€ SK HempsMa ¢gopMa 3aJaHHS JESIKOTO HEBITOMOTO
qucia, M0 Ma€ 3TITHO 3 CIOKETOM 3aJadi KOHKPETHY 1HTepmpeTailito. ONMcoBO
BBOJISATHCS TAKOK TTOHATTS KOPEHS PIBHSIHHS, [0 O3HAYAE PO3B’SI3aTH PIBHAHHA. Y
HiIPYYHUKY 3 MaTeMaTHKH uis S5-ro wiacy aBtopiB [.II. Bes3 Ta in. [5] mpo
PIBHSIHHSI CKa3aHO Tak: «PiBHICTb, sIka MICTUTh HEB1JIOME YHCIIO TTO3HAYEHE OYKBOIO,
HA3WBAETHCS PIBHAHHAMY». Lle He 0o3HAUYCHHS, a 3pO3YMITUN I 1’ SITHKJIACHUKIB
OTIHC.

VY 6-My Kjaci 03HAUCHHS PIBHSHHSI HE YTOUHIOETHCS 1 HE MOTIUOIOETHCS.
besnocepennbo Tema «PiBHSHHS) PO3TISgacThcs y 6 Kiacli mpW BUBYEHHI TEMHU
«PamionanbHi yncna i ail Hag Hummy [37].

VYuHi gani po3B’S3YIOTh PIBHSHHS Ha OCHOBI 3aJIe’KHOCTI pe3yJbTaTiB

apu(pMETUIHUX il BiJ KOMIIOHEHTIB, TPUUYOMY HEBIJIOME y PIBHSHHI MICTUTHCS
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TUIBKK B JIBIA Horo 4yactuHi. TyT Ouible yBaru OpUAUISETHCS (DOPMYITIOBAHHIO
MpaBuUi 3HAXO/KCHHS HEBIIOMUX KOMIIOHEHTIB, HEBIJJOME YHCIO MOXKE
MO3HAYaTHCS PI3HUMU OyKBaMM, a He Jjulle OyKkBow X. Po3B'SI3yl0ThCs OUIBII
CKJIa/IH1 JiHIIHI pIBHAHHS.

VY mpotieci BUBYCHHSI IPOrPaMOBOTO MaTepiaiy piBHIHHS, SKi IPOMOHYIOThCA
JUIsL  pO3B’si3aHHS, IOCTYNMOBO  YCKJIAJHIOWOTh. Tak, Ticias  BUBYEHHS
JUCTPUOYTUBHOTO 3aKOHY 1 MOHSATTA MOMIOHMX JIOJAHKIB YYHSIM MPOIMOHYIOThH
PIBHSIHHS BUJTY 5-2y +3y-7=-1;8(xx-5)-7x + 3 =-10.
O3HallOMJIEHHS 3 PO3KPUTTAM AYXKOK CIOPOLIY€E CIOCIO pO3B’sA3aHHS TAaKUX PIBHSHB,
4yoro BOHM B 5 kiaci e He moriu [50].

VY 6 ki1aci BUBYAETHCS BJIIACTUBICTh PIBHSAHHS 111010 JI01aBaHHS (BIIHIMAHHS)
JI0 000X YaCTHH TOT'O CAMOT'0 YHca. 3 Il€l BIIAaCTUBOCT1 BUBOJUTHCS HACIIIOK, SKHI
CTBEPJIXKYE, 10 TIOJAHKU MO>KHA TIEPEHOCUTHU 3 OJHIET YACTUHU PIBHSHHSA B 1HIILY, 31
3MIHOIO 3HAaKiB JIOJIaHKIB Ha TMPOTWJICKHI. 3a IUM MPaBUJIOM PO3B’SI3yIOTHCA
pPIBHSHHS, IO paHIlle Y4YHI pO3B’S3aTH HE MOMNIH. BOHO /Ja€e MOXKIIUBICTBH
pO3B’sI3yBaTH DIBHSHHS, /€ HEBIJIOMI NPUCYTHI B 000X YacTHHAX PIBHSHHA.
30Kpema, pIBHSIHHS BUAY

a) 15y -8=-6y+4,6;0) 6x—12 =5x + 4.

Ha npomy eram HaBuaHHA MOXXKHAa (OPMYITIOETHCS TPABUIO-OPIEHTUD
po3B’s3yBaHHs TakuXx piBHsAHb [30]:

1) cripoCTHTH PiBHSHHS (PO3KPUTH JIY>KKH, 3BECTH MOAI0HI T0IaHKN);

2) mepeHecTH JOJAaHKU, M0 MICTITh HEBIJIOME, B OJHY YaCTUHY (3a3BUYai
JBY), a TOJAHKH, 1110 HE MICTSATh HEB1JJOMO1, — B 1HIITY, 3MIHUBIIIU MPH IILOMY 3HAKH
Ha TIPOTUIICHKHI;

3) 3BecTH MO10HI TOAaHKH;

4) 3HAWTH KOPiHb PIBHSIHHS, SKIIO MOTPIOHO, TO 3pOOUTH TIEPEBIPKY.

Omxke, B Kypci MaTeMaTWKH I0YaTKOBOI IIKOJM Ta 5-6 kmaciB [37]
HaBYaJbHUN Martepiaj, IO CTOCYEThCS PIBHSAHB, MA€ 3arajoM MpPOIEICBTUYHUN

xapaktep. O3HaHOMIICHHS 3 HUM TOTY€ YYHIB JI0 CBIJIOMOTO CHCTEMHOT'O BUBUEHHS
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BIIMOBIIHUX TEeM Yy Kypcax anreOpu. YUHI IMOBUHHI MaTH YSBJICHHS IIPO
BUKOPUCTAHHA OyKB [IJI1 3alHCy 3aKOHIB apudMeTHYHUX i, (opmy,
OOYMCITIOBATH 3HAUYEHHSI MPOCTUX OYKBEHUX BHPa3iB, CKIAJAaTH 32 YMOBOIO 3aja4i 1
pO3B’sI3yBaTH HECKJIAJHI pIBHAHHA TMEPIIOTO CTEMEHs CHOYaTKy Ha OCHOBI
3aJIe)KHOCTEH MI>K KOMITOHEHTaMU apu(PMETHUHUX [1{, a 3r0JI0OM 3 BUKOPUCTAaHHSIM
OCHOBHHX BJIACTUBOCTEH PIBHSHb.

VY 7-My k7aci y4Hi 3HAHOMJISITHCS 13 TTOHSATTSAM JIIHIHHOTO PIBHSHHS, a caMme
BUBYAIOTh TakKl TeMU: «JIiHiiiHE PIBHSHHSA 3 OJIHIEIO 3MIHHOIO», «JIiHIMHE PIBHSIHHS
3 IBOMa 3MIHHUMH Ta ioro rpadiky». Ha oMy eTari y4Hi TOBUHHI BMITH HAaBECTH
NPUKJIAAN PIBHSIHB 3 OJHIEIO Ta IBOMA 3MIHHUMU; JIHIHHUX PIBHSIHB 3 OJHIEIO Ta
JIBOMa 3MIHHUMHU.

[Tin yac BuBueHHs TeMu «llepeTBOpeHHs HIIMX BUPaA3iBy», 30KpeMa, GopmyJ
CKOPOYEHOTO MHOXXEHHS, SIK CepeJl UIIOCTpaTUBHUX NPUKIAAIB, TaK 1 BIpaB,
PO3IIISAIAIOThCS PIBHAHHSA, IO MICTATH B 3anuci x°. IIpu oMy Taki piBHSHHS 200
3BOJISITHCA JI0 JIIHIMHUX, a00 iX JIiBa YaCTUHA PO3KJIAJIA€ThCs HA JIIHIHHI MHOYKHUKH,
a npasa € HyjeM. QopMyITIOE€THCA TTPABUIIO TPO TE, M0 T00YTOK JOPIBHIOE HYIIIO,
SKII0 X04a O OJIMH 13 MHOKHUKIB € HyJIeM. OKpiM TOT0, pO3TJISIal0ThCS TBOUYJIECHH1

KBaJpaTHI PiBHAHHS BUAY X°=a, JI¢ a — NOBLIbHE PalliOHAILHE YUCIIO 200 .
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PO3JILJ II. METOJIUKA BUBYEHHS KBAJIPATHUX PIBHSIHb B
OCHOBHIHA HIKOJII

2.1. MeToan4Hi 0c001MBOCTI BUBYEHHS PIBHAHb B OCHOBHIM HIKOJII

2.1.1. OcHOBHi NOHATTSH TeOPii PIBHAHD 3 OJIHi€I0 3MiHHOI0

B nHaBuanpHii Ta METOAMYHIN JiTEpaTypi € 6araTo pi3HUX O3HAUYCHB MOHATTS
«pisHannsay. OCHOBHI 3 HUX O3HAYAIOTh PIBHSHHS Yepe3 BUpa3, QYHKINIO 1 IpeIuKaT
[1; 54; 60; 62].

Osnauenns 2. 1. PIBHAHHSAM 3 OJTHI€I0 3MIHHOIO X (200 3 OJTHUM HEBIJOMHUM X)
Ha3MBaroTh piBHICTH 1 (x) = f, (x) Bupaszip fi (x) i f2 (x), 0 BU3HAYEHI BiIMOBIAHO
Ha MHOXKUHAX M1 1 M, 1Jig SIKOi TIOCTABJICHO 3aBJIaHHS BIJIITYKaTH MHOXHHY BCIX
3HaueHb X 3 M, € M = M1 N M, takux, mo6 Bupasu f; (x) i fo (x), manu ogHakoBi
4rcioBi 3HaYeHHs [60].

Osnauenns 2.2. PIBHSIHHSM 3 OIHIEIO 3MIHHOO X (200 3 OJTHUM HE BiJJOMHM X)
Ha3uBaroTh piBHICTH f1 (x) = f2 (x) nBOX aHamiTHuHO 3amanux GyHkiii f1 (x) 1 f2 (x)
3 oOsacTsimu Bu3HaueHHs D11 D, 1 o0nactamu 3miau Y11 Yo, ne Y1 R, Yo R, s
SKO1 IMOCTaBJIEHO 3aBJaHHs BiJ mIykatu Bci 3HadeHHs x 3 Dy < D = D1 Dj Taki,
11100 00MBI PyHKIIIT MaJId OJJHAKOBI YKCIIOBI 3HaYCHHS [62].

Osnauennsn 2.3. Tlpequkat f; (x) = f, (x) 3 MHOXHMHOIO BH3HaueHHs D, s
SKOT0 TOCTABJICHO 3aBIaHHS 3HATHM MHOXMHY icTUHHOCTI Dy < D, Ha3zuBaroth
PIBHSHHSM 3 OJIHI€I0 3MIHHOIO X (200 3 0JJHUM HeBigOMHUM X). [1].

Take TpakTyBaHHS MOHATTS «PIBHSHHS» JOCUTH CKJIAQJIHI 1 BAXKKI JJIs YYHIB.
Ha namnry qymKy OUTBII TOYHUM € HACTYITHE BU3HAYCHHSI.

Pignannsa — ye pignicmo, AKa MiCmums He8i0OMI YUCId, NO3ZHAYEeHI OYKeamu
ma inwi yucnosi oani. Hesioomi uucia 6 piensnni nazusaomo sminnumu. [54]

3MiHH1 HallyacTille No3HAYatoTh OyKBAMHU X, V,Z XOY MOXHA 3aCTOCYBATH 1
1HITT OyKBU JIaTUHCBKOTO abo rpembkoro andarity. [Ipu mimcTraHoBIN 3aMiCTh
3MIHHUX KOHKPETHUX YHCJIOBUX 3HaY€Hb, OJICP>KUMO YHCIIOBY PIBHICTD (MPAaBUIbHY

a00 HEeMPaBUIILHY).
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Hanpuknan, sxmo y piBasHHi 13x — 30 = 7x 3amicte 3minnoi X
MiJCTaBUTH YUCIIO 5, MATUMEMO MPABUIIbHY YHCIIOBY PiBHICTb.

13:5-30=7:5

VY Takux BHUIaKax TOBOPSATH, 110 YMCIO 33JOBOJBHSE TaHE PIBHIHHS.

Yucno, sike 3aJ0BOJBHSE PIBHSHHS, HA3UBAETHCA WOTO Kopenem, abo
PO38 S13KOM.

PiBHSHHS MOXe HE MaTH >KOJAHOTO PO3B'SI3KYy Ha 3a/aHidi MHOXHHI (200 Ha
o0nacTi BU3HaUeHH). TakuMm, HallpUKIIaJ, € pIBHIHHSI X = X + 5.

A SIKILIO PIBHSIHHA Ma€ PO3B'A3KH, TO BIH MOK€ OyTH OJMH, KUIbKa a00 HaBITh
6e3niu. Tak, piBHAHHA 3X = 9 Mae JuIe OAUH PO3B'A30K X = 3; PIBHAHHA X2 =
4 mae nBa po3B'SA3KM: X = 2ix = —2; piBHSAHHA 2:x = 3-+y Mae 0e3niu
PO3B'A3KIB; KOTr0 po3B'sI3KOM Oyzie Oyb-AKa Mapa 3Ha4€Hb HEBIJOMHUX: X = C,y =

2 .
g " C, 1€ C — JOBUJIBHE YHCIIO.

Skmo po3B’sA3KOM pIBHSHHS € OyJb-sfika JOIMYCTHMa CHUCTEMa 3HA4YCHb
HEBIIOMUX, TO KaXyTh, IO PIBHIHHSI 3aJ0BOJIBHAETHCS TOTOKHO, TOOTO €
TOTOXKHICTIO B 00nacTi BM3HaueHHA. Tak, piBHaHHA (x + 1)2=x2+2x+ 1
3aJI0BOJIBHSIETHCS TOTOXKHO Y OYIb-IKOMY YHCIIOBOMY ITOJI.

Po3B’s13aTu piBHSAHHS O03Haya€e 3HAWTH BCl HOro KOpeHi, ado Mmoka3aTu, mo ix
He icHye. Halimpocrimi piBHSHHS MOXHa pO3B’A3yBaTH Ha IMIJICTaBl BIJOMHUX
3QJIEKHOCTEN MK JI0JJaHKaMU Ta CyMOI0, MK MHOKHUKaMU 1 JOOYTKOM TOIIO.

Koxne piBHAHHS Mae JiBy 1 mpaBy uacTuHy. Hampukman, y piBHSHHI
27-4 x=11 pizuung 27 —4 x — e niBa yacTuHa, a uncio 11 - mpaBa yactuna. Pazom
27 —4 x tall - yeHu bOTO PIBHSHHS.

Posrnsaemo nBa piBHsaHHS: X+7=12 1 x - 3=2. Ko)XHe 3 HUX Ma€ OJIUH 1 TOH
caMuii po3B’s130K: x=J. Taki piBHSIHHS HA3UBAIOTHCS PIGHOCUNLHUMU.

Osznauennsa 2.4. Jlea pieHAHHA, 3a0aHi HA OOHIU I Mill Jce MHONCUHI,

HA3UBAIOMbCS PIBHOCUIbHUMU, SIKUJO MHOJMCUHU IX PO38 'A3Ki6 30i2atombCsl.
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30kpemMa, PIBHOCWIBHUMH BBa)KalOTh 1 Takl pPIBHSHHS, SIKI HE MarTh
pO3B’sI3KiB, HanpuKiIaI: X+5=x Ta 2 - x =3-x.

OcHoBHHMIT cTIOCI0 pO3B’sI3yBaHHS PIBHSIHb IPYHTYETHCS HA TOMY, 100 3BECTH
JlaHe PIBHSAHHS 70 OUTBII IPOCTOT0, PIBHOCUIBLHOTO MOMY PIBHSHHS. 30KpeMa, SIKIIO0
B OyAb-sIKiii 4aCTUHI PIBHSHHS 3BECTH MOJI0HI TOJAaHKH a00 PO3KPUTHU AYXKKH, TO
JIICTAaHEMO PIBHSHHSI, PIBHOCUJIbLHE JAHOMY.

JlomaBim 10 000X YacTUH MPaBUJIBHOI YHMCIIOBOI PIBHOCTI OJTHE M Te came
YHUCII0, OTPUMAEMO TaKOX MPaBUIBHY PIBHICTh. 3 IHOTO BUIUIMBAE, IO KOJH,
Hampukiag, 10 06ox vactuH piBHsAHHA 23y =10y +39 nmomatu mo - 10y, TO
orpumane 23y — 10y = 39 piBHAHHSA, DIBHOCHIBHE JaHOMY. A JOJaTH IO
-10 y - me Te came, 110 MEPEHECTH 3 MPABOi YACTUHU PIBHSHHS B JIIBY MOTro 4jieH
- 10 y 3 mpoTunexxHUM 3HAKOM. B3araii, K110 3 OJHI€T YaCTUHU PIBHSHHSA B 1HIILY
NepeHeCcTH OyAb-sIKUI HOTO YJIeH 3 MPOTUIIEKHUM 3HAKOM, TO JICTAHEMO PIBHSIHHS,
PIBHOCUJIBHE TAHOMY.

3rajaemMo Takox, 0 0OMABI YaCTUHU YUCJIOBOI PIBHOCTI MOKHA TOMHOXHUTH
a00 MOJIIMTH Ha OJIHE i T€ caMme YMCIIO, BiAMIHHE Bia HyJsA. ToMy i kKonu oOuJIBI
YaCTUHH PIBHAHHS MMOMHOXUTH a00 MOAUTUTH Ha OJHE ¥ T€ caMme YKCIIO, BIIMIHHE
BIJl HYJIS, TO IICTAHEMO PIBHSHHS, PIBHOCUJIbHE JAHOMY PIBHSIHHIO.

OTxe, 10 MepeTBOPEHbD, Kl J03BOJIAIOTH MEPENUTH BIJ] TAHOTO PIBHSIHHS /10
PIBHOCUJIBHOTO IOMY MO’KHA BIIHECTH HACTYIIHI:

1. V Oynp-akiii 4yacTWHI PIBHSHHS MOKHA 3BECTH TOAIOHI J0omaHKUA abo
PO3KPUTH TYKKH.

2. Jlo 000X yacTUH PIBHSHHS MOXHA J0JaTh (BIIHITH) OJHE U T€ K YHUCIIO,
abo Bupa3 31 3MIHHOIO, SIKMM BHM3HAUY€HHMH Ha 00JACTI JOMYyCTUMHUX 3HAYEHBb
PIBHSIHHSI.

3. byab-sKuii 4iieH piBHSAHHSA MOXKHA MTEPEHECTH 3 OAHIET YACTUHU PIBHSHHS B
1HITY, 3MIHUBIIHY HOT0 3HAaK Ha MPOTUIICKHUH.

4. OOUAB1 YaCTUHU PIBHAHHS MOKHA TOMHOXKUTH a00 MOJIUIUTH HA OJIHE U Te

caMe 4uCJI0, BIIMIHHE BiJ] HYJIS.
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5. Skmo yci kopeHi piBHAHHS f(x) = 0 Hamexarb 00JacTi BU3HAYCHHS
bynkmii @ (x), a xopeHi piBHsIHHS @(x) = 0 manexats O3 ¢ynkuii f(x), To

f(x) =0,
p(x)=0

6. Sxmo d¢ynkmis P(x) BuszHaueHa i Bcix X 3 OJI3 piBHSAHHA

f(x)= @o(x) i Y(x)#0, o piBHgHHA [(x) - P(x) = @(x)Y(x) piBHOCHUIBHE

JAHOMY.

piBHsHHS f(x) * ¢(x) = 0 piBHOCHJIbHE CYKYITHOCTI PiBHSIHb

Pisnanuns F(x) = @(x), eci kopeni sxozo ¢ kopenamu pisuannsa f(x) =
@(x), nasusaemocs nacniokom piensnns f(x) = @(x).

Hanpuxnan, piBHSHHS x% —4x — 5 = 0 € HACIIIKOM piBHsSHHSI X — 5 = 0,
00 BCi KOpeH1 OCTaHHBOTO (TOOTO X = 5) € KOPEHSIMU MEPIIOTO.

OueBHIHO, PIBHSHHS-HACIIIOK MOXXE MaTh Ie ¥ 1HII KOpPEHi, sKi €
CTOPOHHIMU JJIS JAHOTO PIBHSHHS.

VY mnporeci po3B’si3yBaHHS PIBHAHB 1HOJI JOBOAUTHCS BUKOHYBATH Taki i,
K1 IPUBOJIATH 10 3MIHM 00JIACTl JOMYCTUMUX 3Ha4yeHb. [Ipu boMy po3mIupeHHs
O/13 piBHSIHHA MOXK€ IMPUBECTH JI0 MOSBH CTOPOHHIX KOPEHIB, a 3BYKEHHS — JI0
BTpaTH KOPEHIB.

Jlo po3uiipeHHs 001acTi BU3HAYCHHS PIBHSAHHS MOXKYTh IIPUBECTH, 3a3BUYAM,
Takl MEPETBOPEHHSI, SIK CKOPOYEHHs JpoOiB, MITHECEHHS 10 MApHOr0 CTEMEeHs,
MHOKEHHSI 000X YaCTHH PIBHSHHS Ha BUpPA3, KU BU3HAYEHUHN IS BCIX 3HAYCHD
HEBIJJOMOI'O TOLIO.

Jlo 3ByXeHHs 00JlacTi BU3HAYEHHSI PIBHSHHSA MOXXE IPUBECTH, 3arajioM,
J0JITaBaHHS YM MHOXXEHHsI 000X 4aCcTUH PIBHSAHHS QYHKIIT Y (X), AKka HE BU3HAUCHA
I gesikux 3HadeHb x 3 OJI3 piBHAHHA. Y 1bOMY BHMOAAKy HEOOXiIHO
M1JICTAHOBKOIO B PIBHSHHS MEPEBIPUTHU BCl JOMYCTUMI 3HaY€HHS HEB1JIOMOTO, MpHU
skuxX ¢GyHKIisS Y(X) HE BH3HAYCHA, 1 3'ACYBaTH, UM HEMae cepell HUX KOpEHIB
piBHSHHS. K110 B1OYBA€THCS 3BY>KEHHS 00J1aCTi JOMYCTUMUX 3HAYeHb, HEOOX1THO
JOCIIIIUTH, YA HE BTPAYAIOTHCA MPHU [[bOMY KOPEH1 JAaHOTO PIBHSHHS.

Hexait, Hanpukiia, 3a1aHo piBHSHHS
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x(x+3)=0

Kopeni nporo piBasHHS: X = 01X = - 3.

. 1 .
Jlonamo 10 000X YacCTHH IIbOTO PIBHSHHA JpPi0 7 OnepxuMo pIBHSIHHS

x(x +3)+ % = %, K€ Ma€ JUIIe OAWH KOpiHb X = —3 (BUpa3s % npu x = 0 He
BU3HAUYeHMI). OTxe, BUKOHAHE NEPETBOPEHHS MPU3BEJIO J0 BTPATH KOPEHIB.
OxpiM TOTO, SKIIIO B TPOIECI PO3B’SI3yBaHHS PIBHSHHS JOBOJIUIOCH OOMIBI
HOT0 4YacTMHM MHOXKUTH Ha BHUpa3, SKUH TpHU JEIKUX JONYCTUMHX X MOXKE
JIOPIBHIOBATU HYJIIO, UM MIJTHOCUTH OOUABI YACTUHU JIO JESIKOTO MapHOTO CTETEHS
n > 0 91 BUKOHYBATH 11, 1110 MPUBOATH 110 po3iuperHs O[3 piBHIHHS, TO BCe 1€
MOKE€ TPHUBECTH JIO MOSBU CTOPOHHIX KOPEHIB. Y IbOMY BHUMAJKy OOOB’S3KOBa
nepeBipka KOPEHIB: Mepllla — Ha HaJeKHICTh iX 00JacTi JAOMYCTUMHUX 3HA4Y€Hb
PIBHSIHHS; Jpyra — Oe3MocepeiHs MiICTaHOBKA Y BUX1JIHE PIBHAHHA. T1 KOpeHi, s

SAKUX BUKOHYIOTHCSI OOMJIB1 MEPEBIPKH, OYAYTh KOPEHSMHU BUXITHOTO PIBHSHHS.
2.1.2. MeToauKa BUBYCHHS KBAIPATHUX PiBHAHD

AJTOpPUTM pO3B’SI3yBaHHS KBaAPATHUX PIBHIHB 337a10Th (HOPMYJIOI0 KOPEHIB
KBaJpaTHOTO PIBHSHHSA. 3 METOI IMIJATOTOBKU JIO BHBEIAEHHS 1€l Gopmyu
PO3B’SI3yIOTh KiJIbKa PIBHSHBL CIIOCOOOM BHITyUCHHS KBajpaTa JBouicHa [62].

[IpakTuka CBIUUTH, MO JESKI YYHI MPUITYCKAIOTHCS TMOMMIOK IIiJ dac
OOYHMCIIEHHS] OUCKpUMIHAHTa 1 3aCTOCYBaHHS (OPMyJIH KOPEHIB KBaJpPaTHOTO
PIBHSIHHS BHACJIZIOK HENMPaBUJIBHOIO BHOOPY 3HAKIB Apyrow koedimienta b i
BUTBHOTO wWieHa c¢. Tomy, BBOASYM O3HAYEHHS KBAJAPATHOTO PIBHSHHS, CIIIJ
3BEpPHYTH YBary y4HiB Ha T€, 110 JIiBa YaCTUHA PIBHIHHS

ax> +bx +c¢=0
npu a # 0 € anredpaiyHOI0 CyMOI0. SIKII0 B KOHKPETHOMY PIBHSIHHI OLJIsl WJIEHIB €
3HAKU «—», TO BOHU CTOCYIOThCS uucel a, b i c. [Ticns mporo notpioHO po3B’sizaTu
KiJIbKa YCHUX BIpaB 1 Ha3BaTH «, D 1 ¢ y KOHKPETHUX MPHKIAgaX KBaIpPaTHUX

PIBHSIHB.
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3arasoM METOJIMYHA CXeMa BBEJICHHS MOHATTS KBAAPATHOTO PIBHSHHS MOXeE
OyTH Takor [62].
1. PosrasnyTu 3agauy.
3apava. OgHe uncno OiIbIe B Ipyroro Ha 5, a ToOyTOK ix gopiBHIOE 176.
3HAWITE 111 YUCIIA.
Po3B’s13yrounm ii, oTpuMaeMo piBHSIHHS
x(x +5) =176,
SKe TICJIS MePETBOPEHHS 3BOJIUTHCS IO PIBHSIHHS
x> +5x—-176 =0.
2. TloBimoMuTH, IO Take PiBHSIHHS HA3WBAIOTh KBAIPAHUM.
3. CdopmymoBatu o3HaueHHs «PiBHsHHS Buny ax? + bx + ¢ = 0, ne x —
3MiHHA, @, D 1 ¢ — nesaki uucia, npudomy a # 0, Ha3MBaIOTh KBaPATHAM).
4. BUIUIMTH CYTT€EB1 OCOOIUBOCTI IIHOTO TTOHSTTSI.
5. PosrnsHyTH BIipaBu:
— Ha MIJABEACHHS 11T HOHATTS;
— Ha (hopMyBaHHS BMIHHS Ha3UBaTH KOE(DIIIEHTH B 3aITUCI KBAJAPATHOTO
PIBHSIHHSL.
Hamnpukinan, Taxi.

1. Yu € xBaapaTHUM PIBHIAHHS?

2)37x2+5x+1=0, 6)48-x*-9=0,  B)7.82+3r—>=0,
r)1-17x=0, 1) 7x? —15x =0, e) —x?=0,

€) Ox2 +2x + 3 =0, ) x2 +~+3=0, )32 +2+4=0,
2. Hazpatu koedimieHTH a, b i ¢ kBagpaTHOTrO piBHIHHS.

3ayBaXUMO, 1110 BIIPaBU TAaKOTO THUIy MalOTh BKIIOYATHUCHh B YCHY POOOTY

CHCTEMAaTHYHO, OCOOJIMBO HA MIEPIINX YPOKaxX BUBUCHHS TeMu [45].
a)4x*—3x+1=0, 0) Sx+4—-x?=0, B)x?—7=0,

r) 1 —x*>+5x=0, I[)4x+§x2+9=0, e) 7x% =0,

€) — 4x% +5x = 0, >1<)2X2+§+1=o.
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3. 3BecTH piBHAHHSA 10 BUAY ax’ + bx + ¢ = 0:

a) (2x—1)(2x + 1) = x(2x + 3);

0) Bx + 2)? = (x + 2)(x — 3);

B) (x + 3)(3x — 2) = (4x + 5)(2x — 3).

4. 3aMIHUTH PIBHSAHHS PIBHOCUIBHUM HOMY KBaJpPaTHUM PIBHSIHHSIM:

a) 4x? — 2x(3x + 1) = 5;

0) x> — (1 -x)(1 - 3x) =x;

B) — 5x(x + 6) = 4(x — 3) — 10.

HaBuatu yuHIB pO3B’A3yBaTW KBaJpaTHI PIBHSHHS JOLIJIBHO IMOYMHATH 3
HETIOBHHX KBaJ[PaTHUX PIBHSIHD BHUILY:

1) ax?+c=0; 2 ax*+bx=0; 3)ax*=0.

Jlam po3B’d3KH KBaApaTHOTO PIBHSHHS 3HAXOAATH 3a (POPMYJIOI0 KOpEHIB
KBaJIpaTHOTO PIBHSHHS, SIKY OTPUMYIOTh, BUIUISIIOYM KBaJpaT JABOWIECHA y BHUpa3i
ax?+bx+c. HaBudku BHIINEHHS TOBHOTO KBaipaTa i3 KBaapaTa TpUdIEHA
3aCTOCOBYBAaTUMYThCS ]l Yac PO3KJIaaHHs KBaIpaTHOTO TPUUJICHA HA MHOKHUKH,
JOCIIJKEHHST KBajpatudHoi ¢yHKIii Ta mnoOymoBu ii rpadika. JleranbHe
OOrpyHTYBaHHsS (POpPMYJIM KOPEHIB KBaJApaTHOrO PIBHSHHS HaBEJAEHO Yy AIOYUX
MIKUTbHUX MIAPYYHHUKAX.

dopMyroun B YYHIB BMIHHS PO3B’sS3yBaTH KBaJpaTHI PIBHSHHS, BapTO Ha
oyaTKoBOMY eTari [62]:

— 3amMcyBaTu ab0 YCHO Ha3WBATHU KOEPIIIEHTH KBAIPATHOTO PIBHSIHHS;

— TIPOIIOHYBATH KBaJIpaTH1 PIBHSHHSA 13 HEBIIOMHUMH X, Y, t, Z TOIII0;

— OKpeMi KBaJIpaTH1 piBHSHHS 3allMCYBAaTH, 3MIHUBILN OPSAIOK JJOJIaHKIB.

JIOUITPHO 3ampoOIOHYBaTH YYHSIM HIBUAKUN CIOCIO 3amam’siTOBYBaHHS
PO3B’sI3aHHS KOXKHOTO BUYy HEMTOBHOTO KBaIPATHOTO PIBHSHHS:

a) sSkmo B 000X JOJaHKax € 3MiHHA X, TO BHHOCHUMO 1i 3a HOYXKKH 1
MPUPIBHIOEMO KOKHUI 3 MHOXKHHKIB 110 HyJIs1. OepkumMo aBa kopeHi. [Ipukiar.

2x* —5x =0,

x(2x-5) =0,
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x1=0a602x-5=0,x,=25.
0) SKOIO0 JiBa YacTMHA HEMOBHOTO KBAJpPaTHOTO PIBHSHHS MICTUTH JBa
JOJJAaHKH 1 TUIBKH B OJHOMY € 3MIHHA X, TO BUIBHUN YJIEH MEPEHOCHMO Y IpaBy

4aCTHHY, JIJICHHAM 3HAXOAMMO X2, a IOTIM X1 1 xp. Hampuknan,

2x* -8 =0,
2x? =8,
x2 =4,
X12=%2.

Taxox BUBUEHHS pO3B’sI3yBaHHS KBaJpaTHUX PIBHSIHb CIOCOOOM BUIICHHS
3 TPUWIECHA KBaJpaTa ABOWIEHA CJiJl IPOBOJUTH HA KOHKPETHUX MPUKIAIAX:

x>+ 6x+5=0,

X2 +6x+5=(%*+23x+9)-9+5=(x+3)?-4,

(x+3)%-4=0

(x + 3)> =4,

x+3=x2,

xlz—l,XQ:—S.

[ToTiM pO3IJIAHYTI NPUKIaAM JTOLUIBHO Yy3arajdbHUTH PAa3oM 3 YUHSIMH Y
ATOPUTMIYHUN TIpUTUC [62] 13 BUKOPUCTAHHSAM TUCKPUMIHAHTA:

1) 3anucyemMo koe(dilli€eHTH KBaIpaTHOTO PIBHSIHHS Ta 3HAXOIUMO HOTO

JTUCKPUMIHAHTD

D = b? — 4ac,

: +VD : .
2) sxmo D > 0, To KOpeHi x; , = KBaIPATHOTO PIBHSHHSA Pi3HI.

3) skmo D = 0, TovV/D = 0. Y n1p0oMy BHIAJKy KOPEHi PiBHAHHS OJHAKOBI
b

X12 = v

4) Slkmo D < 0, To piBHSIHHS AIMCHUX KOPEHIB HE Mae.

Ipukaan 2.1. Po3s's3atu piBHIHHS
20x*+13x+2=0

Po3B'sa3anus



27

D=169-4-20-2=169- 160 = 9

_-13+43 1
1TT0 T .
-13-3 2
277520 775
Biamosins: x1=—i, x2=—§.

Sk mpaBmIio, SIKIIO y4HI JOOpE 3aCBOUIM aJTOPUTM 3HAXOJHKEHHS KOPEHIB
KBaIPATHOTO PIBHSHHS, TO TUIIOBUMHU IMOMUJIKAMH TPHU iX PO3B’S3aHHI €, SIK Tpa-
BUJIO, IOMUJIKU B oO0uncieHHsax. [Ipote, iHOMI BUHUKAIOTh aJITOPUTMIYHOTO XapakK-
Tepy: YUH1 HENPABUILHO BU3HAUAIOTh 3HAKU KOS(IIIEHTIB IPU OOUUCIICHH] JUCKPH-
MIHaHTa (IEpeBaXKHO 3HAKIB IPYroro KoeimieHTa i BUIbHOTO ujieHa) ado cami Koe-
¢bilieHTH Mpu 0O0YMCICHHI KOPEHIB Y BUITAJIKy HECTAHIAPTHOTO 3aMKCY PIBHSIHHS
[22]. BinmoBigHuit mpukiiaa HaBEJACHO HUKYE.

Ipukaan 2.2. Po3s’si3atu piBHSIHHS

—x+2x%-21=0
MoskHa 3yCTpITH HACTYIHE «PO3B’SI3aHHS IbOTO PIBHIHHS:
—x+2x*-21=0;
D=4-4-(-1)-(-21)=-80<0
TOMY DPIBHSIHHSI PO3B’S3KiB HE MAE€.

3 inmoro 00Ky, aHe pIBHSIHHS Ma€ JBa AIMCHI KopeHi x; = - 3, x, = 3,5.

CrpaB/ii, 3anuiieMo piBHSHHS MO CTETICHSIM X
2x%>-x-21=0:D = 169,
3Bigku x; = - 3, x, = 3,5.

OkpiM TOro, y4Hi JONMYCKaKOTh MOMUJIKU JIOTIYHOTO XapakTepy, MIyTalouu

MOHSTTS CUCTEMH PIBHSHD 3 MOHATTSAM CYKYITHOCTI P1BHSIHb.

IHpukaan 2.3. Po3B'si3atu piBHIHHS
Gx—=7)(x+6)=0

5 —-7=0

YactrHa y4yHIB 3BOJUTH 33/1aHE PIBHSAHHS 10 CUCTEMHU { X46=0"

JKa HC

Ma€ pO3B’S3KiB.
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VY maHoMy BUMAJKy YHHKHYTH JaHUX MMOMHIIOK, Kpallle CIIOYaTKy KOPUCTY-
BaTHUCS CIIOBAMU «i» Ta «abo0» 3aMiCTh CUMBOJIB [, {.

Kpim Toro, mnpu po3B’si3yBaHHI pIBHSHb BHACIIJOK BHUKOHAHHS
HEPIBHOCWJIBHUX MEPETBOPEHb MOXKE CTATUCS a00 BTpaTa KOpEHs (MpH 3BYKEHHI
o0nacTi JOMYCTUMHUX 3HAa4eHb HEBIAOMOTo), ab0 TosBa CTOPOHHIX KOPEHIB
(MOMMJIKH aJITOPUTMIYHOTO XapakTepy). 3 METO BUKIIFOUEHHSI CTOPOHHIX KOPEHIB,

4aCTO BUKOHYIOTBH IIEPEBIPKY OTPUMAHOr0 PO3B'sI3Ky piBHAHH: [16].
2.1.3. Teopema Biera quis KBaApaTHUX PiBHAHB Ta ii 32CTOCYBAHHA

[Ipu po3B’si3yBaHHI 3BEJCHUX KBAJPATHUX PIBHSAHb (TOOTO PIBHSHB, B SKUX
koedimieHT npu x2 nopiBHIOE 1) y 6ararhox BHIIAAKaX 3py4HO BHKOPHCTOBYBATH
HACTYIHE TBEPKEHHS.

Teopema Biera [39]. Axuwo 36edene keadpammue pisusanns x> + px + q = 0
Mae Hesid'€MHU OUCKPUMIHAHM, MO CYMA KOPEHi8 Yb0o2o DIGHAHHS OOPIBHIOE
Opy2oMmy 1lo2o Koe@iyicHmy, 3mMoMy 3 NPOMUNEHCHUM 3HAKOM, A 000YMOK KOPEHi8
O00PIBHIOE BLILHOMY UleHY, MOOMO, AKWO X1, X5 — KOPEHI PIBHAHHS

x2+px+q=0,
To x1 + x5, =—p, X1 X5 = q.
KoxHe KBafpaTHE piBHAHHS BULY ax> + bx + ¢ = 0:(npu a # 0) piBHOCHIIBHE
C

. 2 b
3BCICHOMY KBaJpaTHOMY pIBHIHHIO X° + X + i 0. Tomy sKmoO TaKe

PIBHSIHHSI Ma€ JIBa KOPEH1 X1, X5, TO:

X1+ X =—§ Ta X1 X, =;C
Teopema (o0epHena 10 Teopemu Biera) [39]. Axwo cyma i dob6ymok uucen
m [ n OopisHIOIOMb BI0N0GIOHO —p I (|, mo M i N — KOpeHi pIBHAHHSA
X2 + px+q=0
Hpukaan 2.4. Po3B'si3atu piBHAHHSL.

x2—=9x+20=0

Po3B'a3anus
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3a Teopemoro Biera
XX, =9 1 x4 +x, = 20,
3BIIKHU
X1 =5 x,=4
Bignosine: x; =5, x, = 4.
I[Ipu po3B’sa3yBaHHI KBaJApPaTHUX PIBHSAHb 3aCTOCOBYIOTH  (POpMYIIH

CKOPOYEHOT0 MHOXKEHHS [4]:

1. x?—a’=(x+a)(x—a)
2. X2+ 2xy + Y2 =(X+ Y)(X+Y)

3. X5 =2xy +y% = (x = y)(x—Y)

3a JOMOMOTOI0 KBaJApaTHUX PIBHAHb MOXKHA CIIPOCTUTU PO3B’SI3yBaHHS
0araTboXx 3aaau.

Hpuxnag 2.5. 3HaiAITh TOBXKUHU CTOPIH MPSIMOKYTHUKA, IEPUMETP SIKOTO
nopisaIoe 42 cm, a woma 108 cvm?.

Po3z6’azanns. 1liBnepumeTp NpsSMOKYTHUKA TIOPIBHIOE CyMl IOTO OCHOBH Ta
00KOBOT CTOPOHHM (BUCOTH) - 21 cM. SIKIIIO OCHOBY NPSIMOKYTHHKA IIO3HAYUTH X CM,
TO BHUCOTYy TPSIMOKYTHHKAa MOXHa po3paxyBatu sk (21-x) cm. Ilioma
OPSIMOKYTHHUKA JOPIBHIOE JOOYTKY OCHOBHU Ta BUCOTH MPSMOKYTHHKA!

X(21—-x) =108
— X% +21x-108 =0
x? —21x +108 =0
Po3B’skeMo 1ie piBHSHHS
D=21>-4*108=9

—ptp®-4q 21+3
%27 2 T2

3 Teopemu Biera BUIIMBAOTH BayKJIMBI Hacaiaku[15]:

1) sik110 3Be/IeHE KBajpaTHE PiBHSIHHS Mae KopeHi 1 <0, To x11 X2 MarOTh

PI13H1 3HAKH.
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2) SKIIO 3BeJcHE KBaJpaTHE PIBHAHHS Ma€ KopeHi 1 ( >0, To x1 1 x, o0uaBa
MalOTh OJTHAKOBUM 3HAK. 3HAK CYMH X11X2 € MPOTUIICKHUM JI0 3HAKA P.

Y xoxi BuUBYEHHS TeopemMu Bieta OINBHO 3alpONOHYBAaTH YYHAM
espuctuuHe 3aBnanHs Ne 406 [40; 60]. ¥ pa3i BUHUKHEHHS TPYJHOILIB BUHUTEIbH
MOJK€ 33J]aTH HACTYIHI 3alUTaHHA"

- Illo y nanomy piBHSHHI MOKa3y€ YUCIIO 7, YUCIO 57

(7=x1+x2,5=x1"x2).

- SIK IIepeTBOPUTH NepIIy PiBHICTb, 1100 BOHA MICTUJIA BUPa3 X1 + X227

Takox y X011 BUBYEHHS KBaJIpaTHUX PIBHSHB JIOIUILHO MIPOIIOHYBATH YUHSIM
Ha eTanl aKTyaii3alli ONOPHUX 3HaHb YCHI BIIPaBU 3 PO3B’s3aHHS PIBHSHb:

(Vx+1)(Vx-1)=0 (5-vx)(¥Vx+5)=0

x2—11x+30=0, x?2+11x+30=0.

2.2. IIpakTH4YHi HAPALIOBAHHS 3 T€MH JOCTiKeHHSI

2.2.1. Po3po0ka ypoky 3 ajredpu 1is 8-ro kjaacy
«DopMyJia KOPEeHIB KBAaAPATHOI0 PiBHAHHSD)

MeTta VPOKY:

- Has4anbHA: CUCTEMATU3YBATHU Ta y3arajlbHUTH 3HAHHS MPO KBAJpaTHE pi-
BHSIHHS, BIATBOPUTH 3HAHHS PO KBaJpaTHE PIBHIHHS, HOTO BUIU, CTOCOOU pO3B's-
3yBaHHS; BMIHHS PO3B'SI3yBaTU KBaJpaTHI PiBHSHHSA, BUKOPUCTOBYBATH PIBHSIHHS,
110 3BOJATHCS O KBAJPATHUX, MIEPETBOPEHHS palllOHAJIbHUX BHPa3iB; CUCTEMATH-
3yBaTH Ta y3araJIbHUTH HaBYAJIbHI JOCSITHEHHS Y4YHIB IIOJI0 PO3B’sI3aHHS KBaIpaT-
HUX PIBHSHB Ta IX BUKOPUCTAHHS B XO1 YPOKY alreopu;

- pO38UBANbHA. PO3BUBATHU YBary, MUCJICHHS, aM'siTh, KyJIbTYpy MaTeMa-
TAUYHOTO MOBJICHHS, BMIHHS MPAIIOBATH CAMOCTIHHO, BMIHHSI CIIIJIKYBaTHUCh, JTOTIO-
MaraTy IHIIAM aHali3yBaTH CHUTYaIlil0, OIIHIOBATH CBO1 il Ta il 1HIIWX YYHIB,;

BMIHHS 1 HaBUYKHU IOJO0 PO3B'S3yBaHHS PIBHSHB, HEPIBHOCTEH, O(OPMIICHHS 3a-
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BJIaHb; MTPOJIOBKUTHU PO3BUBATH 3arajibHOHABYAIbHI HABUYKH (BEJIEHHS 3011UTA Op-
rafizaiis po6oTu, podoTa 3 po3IaBaibHUM MaTepiaioM, 3aCTOCYBaHb TEOPETUYHUX
3HAHb /I BUKOHAHHS 3aBJIaHb TOMIO); CIIPUSATH PO3BUTKY KOMYHIKaTUBHO1, 1HPOP-
MaIliifHOi, COIMAIBHOI, TTOMIKYJIbTYPHOI KOMIIETCHTHOCTEH, a TAKOK CAMOOCBITH I
CaMOPO3BUTKY MPOJTYKTUBHOI TBOPUOT AiSIIBHOCTI,

- BUXO0GHA. BUXOBYBATH YBaXXKHICTh, KMITJIUBICTh, aKypaTHICTh, MPAIIbOBH-
TiCTh, CAMOCTIHHICTb, TUCIUILUTIHOBAHICTh, CAMOKPUTHYHICTb.

Tun ypoky: y3araabHEHHS Ta CUCTEMaTH3allisl 3HaHb, YMiHb 1 HABUYOK.

Oo6aagnanus: Imoctpamis cBitinodopa, wmapkep, noptper @D.Biera,
JPYKOBaHUl «AJTOPUTM PO3B’SI3yBaHHS KBaJpaTHUX PIBHSIHBY, PO3JATKOBUI
MaTepial, KOMIT I0Tep, MPOEKTOop, miapydHuk [39].

Tun ypoky: KomMOiHOBaHUH ypOK.

Oo0JaHaAHHA:

Xix ypoky.

I. Opranizauis kiaacy. OpieHranis.

I1. AkTyanizaunisi ONOPHUX 3HAHb Y4YHIB.

1.) ®ponmanvre onumyeanusa:

Cghopmyniotime o3HaueHHs: KBAOPAMHO20 PIGHAHHS.

Yomy Ha Koegiyicnm a Hax1adaemvcs 000amKo8a ymosa?

Ak nazusaromo Koe@iyicHmu K8aOpamHo2o pieHAHHA?

A yu modxcymso Opyeuti koegiyieum i 8inbHULL YieH OOPIGHIO8AMU HYII0?

Ax mooi nazusaromuvcsi pigHAHHA?

vV V V V V V

Ll]o maxke 38edene keadpamue pi6HAHHA?
» ITlokaxcime na owyi, K ompumamu 36e0eHe KeaopamHe pieHsIHHS 3 Pi6-
naums ax® + bx + ¢ = 0. (3a60auus 6UKOHy€e yuenv Oils OOwKU)
2) Biomeopenns cnocooié po3e’a3yeaHHA PpI3HUX 6UOI6 HENOBHUX
K6aOpamuux pieHsHb.
3apmanns 1 : Ha pmomy 3amucatv 3araidbHUN aJITOPUTM PO3B’SI3yBaHHS

HCIIOBHOI'O KBaApPaTHOI'O piBHSIHHS[ Ta HABCCTH IIPUKIIAA, AKIIO:
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1) b=0; 2) ¢=0; 3)b=c=0.

( 3as0anus suxonyioms 3 yuni na oouyi)

3) Bnpasa «/lanuiosxncox.

3asoannal: Ha3BiTh KOeIIliEHTH KBaJAPATHUX PIBHSIHB:

1)-2x> +3x-4=0;

2.) 11-3x2 +4=0;

3) 12+ x*-5x=0;

4.) 7x -x*=5;

5.) -x%-2x+5=0;

6.) 13x-5x2+1=0;

7.) 14-x2 -x=0;

8.) x*+4=6x.

3aeoanna2: CxnaaiTh KBaJipaTHE PIBHSHHSA 32 IaHUMU KOE(IIli€HTaMU:
1.)a=1, b=-2, ¢=3; 4.)a=2,b=-1, c=0;
2.)b=4, a=-1, c=4; 5.)b=0, ¢=0, a=-1;

3.) c=-5, a=2, b=-1; 6.) b=0, ¢c=9, a=-1.

4) Camocminna poooma. ( B 1ieii yac nepeBipka 3amnuciB Ha JOIIIIT )

3aBnaHHs: Bunuiite NOBHUN KBagpaT CyMU a00 PI3HUILIL:

1.) 4x2+20x + 31; (2x+ 5)2-25+31= (2x+ 5)2+6
2.) 9x2 -24x+20; (3x - 4)2-16+20= (3x - 4)2+4
3.)x2+ 10x +16. (x+ 5)2-25+16= (2x+ 5)2- 9

II1. MoTuBaniss HaBYaJLHOI AiIJILHOCTI.

1) Ozonowenns memu i memu ypoky.

Mu HaBuMIHCS PO3B’A3yBaTH HETOBHI KBAJPaTHI PIBHIHHS, TOBTOPHIA BCE
HEOOX1JJHE AJIA TOTO, 100 BUUTHUCS PO3B’SI3yBaTH MOBHI KBAJPATHI pIBHSIHHSA. Tomy
3anuueMo TeMy ypoky: @opmyna KOpeHiB KBaApaTHOTO PIBHIHHSL. (Ha douyi).

2) Icmopuuna oosioka.

KBagpatHi piBHAHHS MPOCTIMIMX BUIIB BAaBWJIOHCHKOI MaTEMAaTUKH BMIUIH

po3B'si3yBaTH 1€ 4 THC. POKIB TOMY. 3r0I0M pO3B's3yBaiin iX Takox: B Kwurai 1
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['pemii. OcobnuBo 6arato yBaru KBaJipaTHUM PIBHSHHIM NpUAUIIB MyxaMmme[ alib-
Xopesmi (IX ct.). Bin nokasas, Sk po3B'a3yBaTH PiBHAHHS BUAIB X% + ax = b, x% +
a = bx, ax + b = x?, ane TiNbKY IPU J0JaTHUX @ i b. Bin'eMHUX KopeHiB To/i He
3HAXOJTUJIH.

dopMyJIM KOPEHIB KBAJPATHOTO PIBHSHHS B TOMY BUTJIS/I, B IKOMY MU iX
BHBUYATUMEMO CHOTOJIHI Ha YPOIli, BIepIie BUBIB PpaHily3bkuii MaTeMaTuk dOpancya
Biet (1540-1633).

IV. BuBueHHs1 HOBOTO MaTepiaJy.

1.) O3naiiomnenns 3 popmynamu 03 06uUCIEeHHA KOPEHIE K6AOPAMHO20 PiG-

HAHHA

@opMynH KOPEHIB KBaJIpaTHOTO PIBHAHHA MOXXHA OTPUMATU PI3HUMU
cnocobamu. Po3risiHeMo OAMH 13 HUX:

ax’+bx+c=0

[ToMHOXMMO 00M1B1 YacTUHU PiBHAHHS Ha 4a (a#0)

4a’x? +4abx +4ac =0
(2ax)’ +2*2ax*b+b? —b? +4ac =0
(2ax+b)* =b? —4ac

[Mosnaunmo Bupas b?-4ac uepes D: D= b?4ac. lleit Bupa3 HA3MBAIOTH
OUCKPDUMIHAHMOM K6aO0pamHuozo pieHanHsa. B mepekiani 3 JaTUHCHKOI MOBH 11€
CJIOBO O3HAYA€E «PO3PIZHATUY, «PO3AUIATH». A B TIYMAuHOMY MAaTeMaTUYHOMY
CJIOBHHMKY 3aIlMCaHO: JUCKPUMIHAHT KBAJAPATHOI0 TPHUYJIEHA - BEJIMYMHA, IO

BHU3HAYAE XapakKTep Moro kopeHiB. Tomi:

(2ax+ b)* =D
2ax+b=+D 2ax+b=-+/D
2ax =-b++/D 2ax=-b-+/D

2a 2a

X_—b+\/5 y ~b-/D
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, 0e D=b?*—-4ac

[Ipoanainizyemo oTpuMany Ghopmyy:

Axmo D > 0, To piBHSIHHS Ma€ 2 KOpEH.

b

SAxmo D = 0, To piBHAHHA Ma€ 2 OJHAKOBUX KOPEHS X;p, = — Py

Axmo D < 0, To piBHSIHHS KOPEHIB HE Mae.
OTxe, BiI IUCKPUMIHAHTA 3aJICKUTh KIJTBKICTh KOPEHIB KBAAPAaTHOTO
PIBHSIHHSI.
2.) @opmyna ons Keaopamuux piensans, y axkux =2k, keZ.
J1Jist KBaipaTHUX PIBHAHD, Y SIKUX IPYTUN KOe(ILI€HT MapHe Yucio, GopMyity
KOPEHIB 3pYYHO 3allMCaTH Y 1HIIOMY BUTJISII.
Posrasitnemo kBajipaTHE piBHSIHHS

ax’ +2kx+c=0

3Hai1eMo JUCKPUMIHAHT

D = 4k? — 4al = 4(k? — ac)
KinbKicTh KOpEHiB PIBHAHHS 3alIeXKUTh Bijl 3HaKa Bupasy k? — ac.
[Toznauumo et Bupa3 Dj.

Sxo D1>0, To 3a popMyIi0r0 KOPEHIB KBAAPATHOTO PIBHSHHS JICTAHEMO 1110

X = —-2k+,/4D; _ -2k+2VD _ —k+,/D;
- 2a - 2a - a
_k i \/ D1
X =—-
2a

ko D1<0, To piBHSIHHS KOPEHIB HE Mae.

3) Cknaoannus anzopummy po3e’sa3y8anHHs KAOPAMHO20 PIGHAHHA.

(Ilicns moeo, AK YuHI CKIAAU YCHO ANCOPUMM, NPUKPINIION OPYKOBAHUL
aneopumm Ha 0ouiyi)

V. IlepBuHHE CHPUMHATTS HOBOI'0 MaTepiaJy.

Jlemoncmpauiitnuii npukiao ( poss’s3ye guumenv Ha O0UYi):

3x%-2x-16=0
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a=? b=?c=?
D= (-2)%-4-3(-16)= 4+192=196>0

2-196 2-14 -12

0 = =—2

% 2.3 6 6

5 _ 2+4/196 _2+14 16 _8_,2
2 2.3 6 6 3 3

Bionoeiow: -2; 2 %
3anumannsa 00 yuHis:
- Yu 3anexcumo KinbKicmb KOpenis pisHsanns 6i0 3naky yucaa b? Yomy?
- Yu 3anesxcums KinibKicmb KOpPeHi8 pigHAHHSA 610 3HaKi6 yucen a i c? Ax?
(AKWO a i ¢ 00HO20 3HAKY, MO PIGHAHHS MOXMCe Mamu 2 00OHAKOBI KOpeHi, a
Modice U He Mamu KOPEHig,
AKWO A I C PI3HUX 3HAKIB, MO PIBHAHHS 3A84COU Mamume 2 pi3Hi KOpeHi)
Po3é’azyeanna enpaeu 33.1. na oowyi:
a) x>+2x-4=0
D=22-4.1(-4) =4+16=20>0 —» 2 pi3nui xopeni.
6) x*>-3x+5=0
D= (-3)?-4-15=9 - 20=-11< 0 — nemae xopeHis.
6)2x? - 6x-3,5=0
D= (-6)?-4-2(-3,5)=36+28=64>0 — 2 pisni kopeni.
6) 5x*-2x+0,2=0
D= (-2)?-45-0,2=4 - 4= 0 — 2 00nakosux xopewui.
Bionosiow: -0,5; 3,5.
Komenmoeane po3e’azyeanns pienauna Ne 33.4 (1, 15)
1) x*-4x+3=0
a=? b=?c=?

D=(-4)>-4-13=16 -12=4>0
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. 4-4 4-2 2
Ol: = =_=1
2-1 2 2 Bionosiow: 1,3.
. A4+4 442 6
6, =— =5 =53 15) x*-8x+20=0

D= (8)2-4-1-20=64 - 80=-16<0 — nemac xopenis.

VI. Ilincymok ypoky.

Bnpaea « Bcmanoenenns ionogionocmiy.

- Ha pommm mamioHok cBiTiaodopa. Sk BU JyMaeTe, 3 SKUM MOHSTTSM,
BHMBUYEHUM CHOTOJIHI Ha YPOIl BiH JIOT1YHO B3a€EMOIIOB’ SI3aHU?

- BcTaHOBITH IKOMY KOJIBOPY BIANOBIIA€ IKE 3HAYEHHS AUCKPUMIHAHTA.
( yuni 3anucyioms na yepeonomy - D< 0, na scosmomy — D=0, na 3enenomy - D>0)

Peghnexcin.

- Mononui. Bu no6pe cboroani npamoBanu. [skyro 3a ypok. I 6axkaro, 1mo6
y J)KHTTI BaM 31 rOpiio 3eJeHe CBITIO!

VII. /lomanine 3aBaIaHHAA.

1. Onpayrosamu §6. n.33. Busuumu gopmyau ma aneopumm po3e ‘s13y8aHHs.
keaopamnoeo pisHsanus. 111 pisenv — emimu ausooumu opmynu Kopeuis.

2. Pozs’sizamu enpasu: 1 piBerb — Ne 33.2; I piBernb — Ne 33.3; Ne33.5(1-3) III
piBenb - Ne33.5 [39].

2.2.2.Cucrema 3aBaanb 10 TeMu «KBagpaTHi piBHsIHHSD)

JudepeHnmialiis — oIUH 3 KIIOYOBUX IUISXIB OpraHizalii HaBYaJbHOI JTisJTb-
HOCTI y4HIB. /udepenuiaiis He TIIbKU CIIpUsi€ PO3BUTKY HAYKH, KYJIbTYpH, a i Bi-
JIMOBIZIa€ PI3HOMAHITHOCTI 3aJaTKIB 1 3[1I0HOCTEH JIOANHHY, il 1HIUBITyaIbHUM Ha-
XHUJIaM JI0 TOTO Y 1HIIOTO BUAY JIsUTBHOCTI.

['omoBHUM 3a7aHHAM BUBYEHHS MAaTEMATHUKHU € 3a0€3I1€UYeHHs MIIIHOTO 1 CBi-
JIOMOTO OBOJIOJIIHHS YYHSIMU CUCTEMOIO0 MaTEMAaTUYHUX 3HAHB 1 BMiHb, HEOOX1THUX

y HOBCAKIAECHHOMY JKHUTTI, @ TAKOK JIOCTATHIX JJIsl BUBUCHHS CYMIKHUX AUCIUTLIIH 1
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IIPOJOBKEHHS OCBITU. Pa3oM 3 BUpIilIEHHSM TOJIOBHOI 3a7a4i, OBOJOIHHSIM KOHK-
pETHUMU 00O0B’I3KOBUMHU MaTeMaTUYHUMHU 3HAHHSAMU, TU(epeHITiiioBaHe HaBYaHHS
MaTeMaTUKH Tiepeadoadae GopMyBaHHs CTIMKOTO 1HTEPECY YUHIB JI0 MPEIMETY, BU-
SIBJICHHS 1 PO3BUTOK X MaTeMaTUYHHX 310HOCTEeH [11; 46].

V HaBeneHIM HWXKYE CUCTEMI 3aBIaHb 3aBiaHHs 1, 2, 3, 6 BIAMOBIHAIOTH
CepeIHhOMY 1 HHU3BKOMY pIiBHIO HAaBYATBLHUX MOXKIMBOCTEH YYHS; BiJITOBIIHO,
3aBnanusn 4, 5,7, 8,9, 10, 11, 12 — noctaTHbOMY 1 BUCOKOMY PiBHIO. 3alIPOTIOHOBAHY
CICTEMY 3aBJaHb MOJKHAa BHKOPHUCTOBYBAaTH SK Yy XOJII YpOKYy, Tak 1 JyIs
JIOBIFOCTPOKOBOTO JIOMAITHLOTO 3aB/IaHHS 3 TEMU.

1. SIki 3 naHUX PiBHSAHBb € KBAAPATHUMHU?

I BapiaHT II BapianT
A)3x>-5x=x-3; A)2x+1=0;

b) 7x + 11 = 0; B) x(x + 3) = x*— 9x;

B) x(x — 1) = x*— 2x; B) 5+ 3Xx =X+ 7;
Nx-7):x=0; INx+4):x=0;

) 3x=2; ) 4x2—9x +3=0;

E) 7x?= 9x + 12; E) 7x + 14 = 0;

XK) X(x + 3) = x2—2x; XK) x(x +3) =x>—7x + 5;
3)(x+1):x=0. 3)(x—2):x=5.

2. Bunuuite koedimienTn a,b, C KBaApaTHOrO PiBHSIHHSA.

I BapiaHT IT BapianT
1.x°+2x+7=0. 1.5x*~8x+4=0.
A)1,2,7. A)S, -8, -4.
b)1,-2,7. b)5, -8, 4.
B)1,2,-7. B) 5, 8, 4.
N-1,2,7. I) -5, -8, -4.
2.3x*-5x-2=0. 2.x*-81=0.

A) -3, -5, -2. A)1,0,-81.

B) 3, -5, 2. B)0, -81.



B)3,5, -2. B) 1, -81.

I)3,-5, -2. I)1,-81,0.

3. 4x2—x=0. 3. X2~ 7x+8=0.
A)4,-1. A)1,7,8.
B)4,0,-1. B)-1,7, -8.
B)4,-1, 0. B) 1,-7,8.

)4, 1. 1,7, -8.

3.Po3p’sizaTh piBHsiHHs (I BapianT NeNe 1 — 5; II Bapiant NeNe 6 — 10).

1) 6x? =18 =0 6) 3x* —12x=0
5 1 , 5
2) x* —5x=0| ?}Ex‘—gzli]
3)—%;{’:0 8) 7x? +x=0
4) 4x? +36=0 0) x? —3x—5=11-3x
3) 6x—3x" =0 10) 4x—5x* =0
4. 5IKi 3 HACTYNIHUX PiBHAAHb HE MAIOTh KOPEHIiB?
I BapianT II BapianT
1. 2x*+x+3=0; 1. 2x*—x+3=0;
2. 2x*~x—-3=0; 2. 2x*+x-3=0;
3. 3>~ 6x+3=0. 3. 3x*+6x+3=0.
5. Po3B’si3aTu piBHSIHHSA
I BapianT IT BapianT
1 3x?—x=0. 1. -3x*-2x+5=0.
2 x2—25=0. 2. x> +2x-8=0.
3 2x2+x-3=0. 3. 2x*+5x=0.
4,  5x*=0. 4, 3x*=0.
5 x?2—3x—-10=0. 5. 2x>+3x-8=0.
6 7x>-5x+6=0. 6. x>-5x+1=0.
7 x>—4x +3=0. 7. 6x*+12=0.



8. 9x?*-12x+4=0.

6. 3HaliTH IMCKPUMIHAHT PiBHAHHSA

I BapiaHT

1.2)?+3y+1=0.

A)1l; B)17; B)-5; TI)1.
2.2°+5y+2=0.

A)41; b)9; B)-11; T)2I.

7. CKiJIbKH KOpeHiB Ma€ piBHSIHHS?

I BapiaHT

1.x2~9x+14=07

A) nBa; b) onus;

B) He mae xopenis; I') 6e3miy.
2. x>~ 8x+15=07

A) nBa; b) onus;

B) He mae xopenis; I') 6e3miy.
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8. 4x*—x =0.

II BapiaHT

1.x2~6x+5=0.

A)16; Bb)-56; B)-16; I')56.
2. x>~ Tx+12=0.

A)-1;  B)-97; B)l; I)97.

II BapianT

1.2x°+x+2=0?

A) nBa; b) onum;

B) He mae kopenis; I') 6e3miy.
2.3x%+x+4=0?

A) nBa; b) onun;

B) He mae kopenis; I') 6e3miy.

8. He po3B’si3y1oun piBHSIHHS, 3HAWTITH CyMy Ta 100yTOK HOro KOpPeHiB

I BapianT
1.x*~3x—-10=0.
A)-3; -10; b) 3; -10;
B) -3; 10; I 3; 10.
2. x>~ 5x—-14=0.
A)S5;-14; b)-5; -14;
B)5;14; T)-5; 14.

II BapianT
1.x*+5x—-24=0.
A)5;24; b)5;-24,
B)-5;24; TI)-5;-24.
2.x>-19x+6=0.
A)6;-19; B)-6;19;
B)19;6; T)-6;109.

9. CkaaniTs KBajpaTHe PiBHAHHSA, SIKe MA€ KOPEHi:

I BapiaHT

1.113.
A)x*—4x +3=0;
B) x?—-3x+4=0;

II BapiaHT

1.217.

A)x?+ 9x + 14 =0;
B) x>—9x + 14 = 0;
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B)x?+3x-4=0; B) x?— 9x — 14 = 0;
I x>+ 4x-3=0. I') iHma BifNnoBiIb.
2.215. 2.314.
A)x*—~Tx—-10=0; A) X2~ Tx+12=0;
B) x?+ 7x + 10 =0; B) x>+ 3x+4=0;
B) x?—7x + 10 =0; B) 4x*+ 3x = 0;

I') iHmIa BiATIOBIIb. INx>-x-12=0.

10. Bukonaru 3aBIaHHA
I BapianT II BapiaHT

1) Ckmactu  kBajapaTHe piBHSHHS, 1) CKJIacTH KBaJpaTHE PIBHSHHSA, SKIIO

AKIIO HOTO KOpPEeH1 piBHI HOT0 KOpeHi piBHI
X1=-2,5; x2=2. x1=2—/3ix,=2++/3
2) 'V pisHsiiHi 2)V piBHSHHI
X +px—12=0 (a—T)x*-13x—a=0

OJIMH 3 KOPEHIB JIOPIBHIOE 4. OJIHH 3 KODEHIB /IOPiBHIOE 5.

3HalTH IHINH KOPIHD 1 1HCIIO . 3HaANTH 1HIIHWIA KOPIHB 1 YUCIIO d.

11. Po3B’s13aTH piBHAHHA

I BapiaHT IT BapianT
1. 2x*+x-3=0; 1. 5x*+x—-6=0;
2. 5x*—18x + 16 =0; 2. X2 —-18x +80=0;
3. 5x>—16x + 3 =0; 3. xX2-22x-23=0;
4. 36y —-12y+1=0; 4. 5x2+9x+4=0;
5. —x?=5x—-14; 5. 6Xx+9=x%
6. (2x—3)*=11x-19; 6. X(x+7)=(x-2)(x +2);
7. 15x—4x-3=0; 7. x>~ 20x+91=0;
8. x>~ Tx+4=0; 8. (3x—1)Bx+1)—2x(1+4x)=-2
9. x*+5x+9=0. 9. (3x+1)>—x(7x +5)=4.



41

BUCHOBKH

VY naniil TUIIIOMHIN poOOTI PO3MIISIHYTO OJIHY 3 LIEHTPAJIbHUX TEM IIKIILHOTO
Kypcy MaTeMaTUKU — KBaJpaTHI pIBHSAHHS, BHUBYCHHS SKHUX MepeadadeHo
HaBYAJIbHUMHU TIPOrpaMaMy OCHOBHOI IIKOJIM Ta TAaKOXX IPOAaHATI30BaHO METOIUKY
1X BUBYCHHSI.

Jlana nurioMHa poOOTa HamMcaHa Ha OCHOBI aHaJi3y HasBHOI METOAMYHOI
JITEpaTypu Ta WKUIBHUX HIJPYYHUKIB. Byno BCTaHOBJIEHO, 110 pO3B’SI3yBaHHS
PiBHSAHB cripusie GOPMYBaHHIO B YUHIB CUCTEMHU MaTEMaTUYHUX 3HAHb, BUPOOJIEHHIO
BMiHb 1 HABUYOK MAaTEMAaTUYHOTO MOJIEITIOBAHHS, OOUHUCIIEHHS, PO3BUTKY IPUIIOMIB
PO3YMOBOI JisJIbHOCTI. Bia OBOJOMIHHSA TaKMMHU YMIHHSAMH 3aJICKUTh HE JIHIIC
AKICHA MIATOTOBKA IIKOJISIPIB 3 AJIreOpY HA TaHOMY €Tarll HaBYaHHS, a i OCMUCIIEHE
3aCBOEHHS 3HaHb Y NOJIaIbIIOMY BUBUEHHI MaTEMAaTUKU B cTapiliii mxkoii Ta BH3.

Y poboTi cHCTEMAaTH30BAaHO Ta OOIPYHTOBAHO METOJUKY BUBUYEHHS
KBaJpaTHUX PIBHSAHb B OCHOBHIM IIKOJI, a came, MPOBEACHO aHaIl3 HaBYAJIbHOI
IporpamMu, po3po0JIeHO MIIAaHU-KOHCIIEKTH YPOKY Ta CUCTEMY BIIPaB.

Jlana quniioMHa po6oTa Moxe OyTH BUKOPUCTaHA BUUTEISIMU MPH M1 ATOTOBII
Ta IPOBEICHHI YPOKIB 3 JJAHOT TEMU Ta CTyAEHTaMHU IpPH MIATOTOBII /10 3aHATH, a

TaKOXX yCIMa, XTO IIIKaBUTHCS MAaTEMaTHKOIO.
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