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Cucrema mMeToaMyeCcKUX NpuemMoB No OoOy4YeHU0 MeToay 3aMeHbl MHOXUTeneun
npu peleHnn HepaBeHCTB Kak cpeacTBo hopMUpOBaHMA Y4eOHO-NO3HaBaTeNbHON
KOMMETEeHTHOCTU ObyyvaroLmxcs

AHHOmayus. Cmambsi rocesiujeHa 80rpocaM OC80EHUSI ydauumucs memooda
3aMeHbl MHOXuUmerneu rnpu peweHUU HepageHCme 8 Kypce OCHOBHOU U cpeOHel WKOJSIbI.
Aemop npednacaem makxe [MPUOXeHUs1 Ond op2aHusauyuu pabombi 0 peweHUo
HepageHcme ¢ 06y4aouUMUCS.

Knroyeeble cnoea: HepagseHcmea, Memod 3aMeHbl MHOXumesnel, MOHOMOHHbIE
yHKUUU, 3HaKOMoOCMOSIHHbIU MHOXUME/Tb.

depepanbHble  rocyfapCTBEHHblE obpasoBaTtefnbHble CTaHOapTbl  BTOPOro
MOKOMEHNsT OOHO3HAYHO ONPEAENnUM OpUeHTauuio Ha (OPMUPOBAHUE KOMMETEHLMN
obyvawwmxcsa. B HacTosiwee Bpemsa B popmyrne pesynbtata obpasoBaHUSA akUEHT C
«3Hato, YTO» NEpPEHECEH Ha «3Hato, Kak», T.e. POpPMUPOBAHME KOMMNETEHTHOIO, YMELLEro
Nnonb30BaTbCA NOMy4YEeHHbIM TEOPETUYECKNM 3HAHWEM YeNoBeKa.

CoBpeMeHHasi XWU3Hb CTaBWUT 4YenoBeka B Ype3BblH4alHO W3MEHYMBbLIE YCIOBUS,
TpebyeT OT Hero pelleHMs BCe HOBbIX W HOBbIX 3aday. QPEKTMBHOE peLleHne 3TUX
3agay HeBO3MOXHO ©e3 onpefeneHHOro onbitTa AeATENbHOCTU MO MOUCKY MOAXOA0B K
npobneme, NPoOuUrpbiBaHUIO CUTyauui B yme, NPOrHO3MPOBAHUIO MOCNEACTBUMM TeX WUMu
WHbIX JENCTBUIN, NPOBEAEHMIO aHann3a pe3ynbTaTtoB, NONCKY HOBbIX NOAXOA4OB. OTOT ONbIT
Hago npuobpeTaTb eLle B LLKOSE.

MaTtepran LWKOMbHOrO npeameTa npedycMaTpuBaeT pelleHne Mo3HaBaTenbHbIX
3afjay n He MOXeT npeaBuaeTb BeCb crekTp Oyaylimx 3agay, ¢ KOTopbIMWU MpuaeTcs
CTOSMKHYTbCA BbIMNYCKHWKY. 3TO O3HayaeT, 4YTO B WkKone obydvarowmxca  crneayeT
noarotToBUTb  HE TOMBbKO K MOCTYMNSIEHUO B BbiCWME Yy4ebHble 3aBefdeHusi, HO U K
yCrneLHOMY NpPoAOoSKEHMIO nx obpasoBaHus. MoaToMy yuntenb MaTeMaTuKM Kak yuymTernb-
npeaMeTHUK OOJDKEH OpraHu3oBaTb AEATENbHOCTb OByyvalowmxcsa Ha y4ebHbIX 3aHATUSAX
Takum obpasom, YToObl KaXabll N3 HUX NOCTUrasn HOBYHO BbICOTY B NO3HAHWUW; OTOMpaTb U
KnaccucpuumpoBaTb MaTeMaTU4EeCKOe CoAepXKaHue KaxOoro 3aHATUS, BOBMeKaTb
yyalwmxcss B MCCReaoBaTenbCKyld [OeATeNnbHOCTb Ha Yypoke M BHe ero. Bce ato
cnocobCTByeT He TOMbKO HaKonfeHuio obydvalwmmMmca MatemMaTUyecKMx 3HaHUA U
OoTpaboTKke yMeHus pelwaTtb 3adavyM pPasfuyHbIX YPOBHEW  CIIOXHOCTU, HO MU
COTPYAHNYECTBY YUMTENS U YYEHUKOB MO UCCNeOBaHNI0 MaTeMaTUYeCcKux 3agau.

Kaxxgbin yenoBek OT Npupoabl HageneH CKNOHHOCTLIO K MO3HAHMIO U UCCneaoBaHmio
okpyxatowero mupa. OOydyeHme [O0mMKHO ObiTb BCerga OpraHM30BaHHO Tak, YTOObI
COBEpLUEHCTBOBAaTb 3Ty CKMIOHHOCTb, CMNOCOOCTBOBaTb pPa3BUTMIO COOTBETCTBYHOLLNX
YMEHUN N HaBbIKOB, CO34aBaTb YCOBUSA pPaLMOHANbHOMo NPUMEHEHUS CHOPMUPOBAHHBIX
YMEHWUIN N HaBbIKOB.

Kak npaBuno, 60NbLIMHCTBO TPYAHOCTEM Yy y4yalMXCA BO3HMKAET B CBSA3M C
OTCYTCTBMEM MHGOPMauUMM No aHanm3y 3PdEKTUBHOCTN peLleHnss KOHKPETHOW 3adayu
TEM UMM MHbIM METOLOM, OTCYTCTBMEM HABbIKOB TBOPYECKOrO NPUMEHEHUSI CBOMX 3HAHWUN.
YYyeHuK pellaeT ee «TpaguUMOHHbIM» CMOCOOOM, KOTOPbIA, COMPsSXKEeH C Gonblnm
o6bemMoM paboTbl MO NPeodoNieHNID  TEXHUYeckux TpyaHocten. OByyatowmecs
UCNbITbIBAOT 3aTPYAHEHMSI B NepeHoce U NPUMEHEHUN 3HAHUA U YMEHUA OOHOW TeMbl
MaTemMaTU4YeCcKoro Kypca B pelleHun 3agad gpyrov Tembl. Tak popmmpyemMble B TeHeHne
BCero kypca anrebpbl M MaTtemMaTU4eckoro aHanusa 3HaHua no Teme «CBoncrtsa
dyHKUMR» He BcCerga HaxOAsaT CBOE  pauMOHanbHOE MPUMEHEHME y4YallMMUCA Mpu
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pelleHnn 3agad. Peuyb naget o Metoae 3aMeHbl MHOXUTENEN Npu peLleHUn HepaBeHCTB.
OcBOeHME N YyMEHWEe €ero NMpUMEeHsITb MO3BONSET y4allMMcs MepeBecTU LUenbli Knacc
HepaBEeHCTB U3 pa3psaaa «CINOXHbIX» B pa3psan OTHOCUTENBHO NMPOCThbIX.

OcHoBHas naes aToro MeToaa CoOCTOUT B CrieAytoLem.

No6oe HepaBEHCTBO NPUBOAMMO K BUAOY

Mll*MZ/*...Mn/VO )
M, *M, *..M,
roe cumeon «V» 03HayaeT OAMH N3 3HAKOB HEpaBEHCTBA.

3ameHa nwboro MHOXMTens M Ha coBnagawwmi C HMUM MO 3HaKy B obnacTtu
onpeaeneHns HepaBeHCTBa MHOXUTENb L (1 nmerowmin B aTon e 06nactn Te e KOpHW,
4YTO M 3aMEHSIEMbIA MHOXUTENb) NMPUBOANT K PABHOCUITbHOMY HEPABEHCTBY B yKa3aHHOM
obnactn onpegeneHusa. BaxHo 3aMeTUTb, YTO 3amMeHa MHOXWUTENs OCYyLeCTBrseTcs
TONbKO Mpu ycrnoBun npuBegeHust HepaseHcTBa K Buay (1). OcHoBHas 4yacTb 3ameH
obocHoBaHa onpeaeneHnemM CTporo MOHOTOHHON GOYHKLINN.

OcBoeHne 3Toro Metoa HadnmHaeTcsl 3a40JIro 40 BbIMYCKHbIX 9K3amMeHOoB. BrnepBble
C MOHATUEM MOHOTOHHOCTM (PYHKUMWU yyallMecs 3HAKOMATCHA B 7 Kracce npu U3yvyeHuu
TeMbl «JlMHenHasa pyHKUMA», Koraa pedb naeT O 3Hake yrrnoBoro koaddpuumeHTa. 3gech
He [aeTcsa onpegeneHus Bo3pacTawwen u ybbiBawolen yHKuMM, a oTpabaTbiBaeTcs
HaBbIK «y3HaBaHUSA» NO rpagouky.

B 8 knacce Ha ypokax no Teme «KBagpatmiHaa QYHKUMS» C  ydalwmmmcs
oTpabaTbiBaeTCA HaBblk oOnpefeneHna MNpoOMEXYyTKOB BO3pacTaHust U yOblBaHUS
KBagpaTUYHON PYHKLMN, HAXOXOeHUs obnactu 3HavyeHuin 6e3 NocTpoeHns rpaduka.

Mpn n3yvyeHnn Tembl «PelueHne KBagpaTHbIX HEPaBEHCTB» yyaulmecs ocBauBatoT
anropuTM peLlleHnss KBaapaTHOro HepaBeHCTBa, NepBbl Lar KOTOPOro — HaxoXaeHue
KOpPHEN KBagpaTHOro TpexudneHa. Ecnu KoOpHWM He cyllecTByOT, TO pelaTb HepaBEeHCTBO
crnegyeT ucxoas n3 reomeTpu4ecKkon MHTepnpeTaumnmn.

Yyawumeca 3HaKOMATCA C TEOpeMOM O pelleHWW KBagpaTHOro HepaBeHCTBa Mpu
oTpUuaTenbHOM  OUCKPUMMHAHTE  KBagpaTHOro  TpexyneHa. BeoguTtcs  noHATMe
«3HaKOMOCTOSIHHbIA MHOXMUTENb HEPABEHCTBAY.

3apaHve «PelwmnTb HepaBeHCTBO (2x?-x+4)(1,2x-6)=0 » TpebyeT oT obyvatowmuxcs 8
Knacca HeCTaHOapTHOro noaxoAa K pelleHuto — yMeroT pellaTth fIMHENHbIE HepaBeHCTBA U
KBagpaTHble HepaBeHCTBa, METOAOM MWHTepBanoB He BragetT. AKUEHTUpOBaHue
BHUMaHUs Ha WMELWMXCA 3HaHUSX W YMEHUSX W OopraHu3aumsi  COBMECTHOM
AEeATEeNbHOCTM yqalmxcs (B napax unm rpynnax) no NOUCKy peLleHns NpuBOAST K BbIBOOY
O HeobXOAMMOCTU  HaXOXAEHUS MHOXEeCTBa 3HadeHun nepsoro MHoxuTens. [locne
peLleHns 3TOro HepaBeHCTBa y4allmecs B rpynnax (B napax) COCTaBnsalT HepaBeHCTBa,
neBas YaCTb KOTOPbIX COOAEPXUT TPU MHOXUTENs (ABa - KBagpaTHble TPEXYSeHbl, OAWH -
NMMHENHBIN) CO CneayLwnUMn yCroBUAMM.

Tabnuya 1
YcnoBus AnA cCoCTaBJ/iIeHUA HepaBeHCTB
Ne HepaBeHCTBa 1 MHOXUTENDb 2 MHOXUTENb
ax2+bx+c aix2+bix+c1
1 MprHMMaEeT NONOXUTENbHbIE 3HAYEHUS] [MprMHUMaeT oTpuUaTenbHble 3Ha4YeHus!
2 MprHMMaEeT NoNoOXUTENbHbIE 3HAYEHUS] [MprMHUMaEeT NONOXUTENbHbIE 3HAYEHUS
3 MprHMMaeT oTpuLaTenbHble 3Ha4YeHnst MprHUMaeT oTpuUaTenbHble 3Ha4YeHu s

AHanua pelueHus HepaBEeHCTB NPVBOAMUT K BbIBOAY:
«MHoxutenb (ax?+bx+c) npu D<0, a>0 B HepaBeHcTBe (ax’+bx+c) M V 0, 20e
M- MHOXUTENb, MOXHO 3aMeHUTb Ha 1.
MHoxutensb (ax?+bx+c) npu D<0, a<0 B HepaBeHcTBe (ax>+bx+c) MV 0, rae M-
MHOXWUTENb, MOXXHO 3aMeHUTb Ha (-1).»
3apaHue: «PewnTb HepaBeHcTBa: a) (5x2-7x+6)(x?+6x-7)<0,
6) (x2-10x+16)(-x2+8x-17)>0,



B) (3x2-10x+3)(2x2+8x+11)(2x-4x2-1)<0.»

3aKpennaeT HaBblK 3aMeHbl 3HAaKOMOCTOAHHbLIX MHOXUTENEN.

Cnepylowmn Kracc 3HaKOMOCTOSIHHLIX MHOXWUTENEn CBA3aH C MNOHATUEM MOAYIb
yucna.

1. Ecnu |f|+|g|#0, To B HepaBeHcTBe (|f|+|g|)MVO MHOoxuTenb (|f|+|g|) MOXHO
3ameHuUTb Ha 1.

2. Ecnn g>0, To B HepaBeHcTBe (|f|+g)MVO MHOXUTenb (|f|+g) MOXHO 3aMeHUTb
Ha 1.

OtpaboTka npUMEHeHUs 3TUX 3aMeH NPOUCXOAWUT B XOAE BbINOMHEHUS 3aJaHus:
«PewunTe HepaBeHcTBa: a) 3(8-5x)-7(6x+21)>0,

6) 2(3(8-5x)-7(6x+21))>0,

B) (|X|+7)(3(8-5x)-7(6x+21))>0,
r) (|5x-3|+x2+4)(3(8-5x)-7(6x+21))>0.»

B xope obcyxaeHns yvawmecs obpalialoT BHMMaHWE Ha TO, YTO HepaBeHCTBa
cogepxaT B JleBOM 4aCTW OAMHAKOBbIM MHOXUTenb. Kpome TOro oTmevalT, 4TO
HepaBeHCTBO (06) nomnydeHO M3 (@) YMHOXEHMEM €ro Ha MONOXUTENbHOE YUCHO,
crnegoBaTternbHO, MOMYyYeHO paBHOCUNBHOE eMY HEPABEHCTBO. Toraa MHOXECTBO peLLeHWUi
HepaBeHcTBa (6) coBnagaeT CO MHOXECTBOM pelleHUn HepaBeHcTBa (a). Pewenue
HepaBeHCTB (B) W (r) ydawmmcsa npeanoxeHo obcyautb B rpynnax. HepaseHcTBO (6)
nomoraeT oOy4alroLMMCH MOUCKY PELLUEeHUs B HanpasneHun 3Haka MHoxutenen (|x|+7) v
(|5x-3|+x2+4). 3akpenneHue 3TOro HaBblka Yyyalmecs oTpabaTtbiBaldT Aoma npu
COCTaBneHnn noaobHbIX HEPABEHCTB, T.e. NOArOTOBKOW TpeHaxepa (npunoxeHue Ne1),
KOTOPbI HaxoauT CBOE MpPUMMEHEeHWe Ha ypokax oboblieHus u noBTopeHusa. B xope
CpaBHeEHMSA C Hyrnem BblpaxkeHuw |[f| u f2, 3aknoyaem, 4To 3Hak |f| coBnagaeT co 3Hakom f2.
3amevaem, 4to |f| n f2 He ABnNAOTCA 3HAKOMOCTOSHHLIMU (monoXuTenbHbIMU UMK
oTpuuaTernbHbiMn). Mpuxoaum K BbIBOAY, YTO 3aMEHSITb MOXHO W HE3HaKOMOCTOSHHbIE
MHOXWUTENMW.

Tak, /f B obnactm gonycTUMbIX 3HA4YeHWn coBnagaeT co 3Hakom f , a /| f |

coBnagaeT co 3Hakom f2

PasHocTb (|f|-g), rae g=20 v pasHocTb (f-g?) MmeroT oguMH U TOT Xe 3HaK. 3amMeTum,
yto f%g?=(|f|-g)(|f|+g). CnepoBaTenbHO, MMeeT MecTO crneaywLwasa 3ameHa: «MHoxuTenb
[fl-g (rae g=0) B HepaBeHcTBe (|f|-g)MVO MoxHO 3ameHuTb Ha f2g2 T1.e. Ha (|f|-g)(|f|+g).»
T.e. pasHOCTb HeOoTpuUaTemNbHbIX YMCEN 3aMeEHsieM Ha pas3HOCTb WX KBagpaTtoB. JTU
3ameHbl LUernecoobpasHo BBoAUTbL B 9 knacce, Korga yyawimMecs OCBOWNKW MeTo[,
WHTEepBaros.

N3yyeHne Ttembl «Yucnosble dyHKUMM» B 9 Knacce paclwmpsaeT BO3MOXHOCTU
MeToda 3aMeHbl MHOXWUTENeh nMpu pelleHuM HepaBeHCTB. 3HaHue onpegeneHuin
BO3pacTatoLLen 1 yobiBatoLlen yHKLUM NO3BONSET BBECTU CriefyloLine yTBepXKaeHus.

1.Ecnu f(X) — cTporo Bo3pacTtawwasa pyHKUMA, TO (@ - b) coBnagaeT co 3HaKOM
(f(a)-f(b)), rmae aeD(f), b e D(f).

2. Ecnu f(X) cTporo yobiBarowan ¢pyHkums, 1o (a-b) coBnagaet co 3Hakom (f(b)-
f(a)), rae aeD(f), b e D(f).

OTU yTBEPXOEHMS NO3BONSAOT BBECTU [IBE OCHOBHbIE 3aMeHbl (*):

1. MHoxuTtenb (f(a)-f(b)), rme f(x)- cTporo Bo3pacTarowas ¢QyHKUUA, B
HepaBeHcTBe (f(a)-f(b))MVO MOXHO 3amMeHUTb B 06nacT 4ONYCTUMbIX 3HAYE€HUWN Ha
(a-b).

2. MHoxutenb (f(a)-f(b)), rme f(x)- cTporo yObiBawwaa oQyHKUMA, B
HepaBeHcTBe (f(a)-f(b))MVO MOXHO 3aMeHUTb B 06nacT AONYCTUMbIX 3HAYE€HUWN Ha
(b-a).

Tema «CBoncTBa 4UCAOBBIX (PYHKUMI»  3a4acTyld U3yyaeTcs  ydalmmucs
dopmarnbHO, OHU He BUAOAT ee npumeHeHus. MeTon 3ameHbl MHOXUTENEN yxe B 9 knacce



AEMOHCTpMpYeT oby4varowmMmcs LUMPOKME BO3MOXHOCTU CBOWCTB (OYHKUUA B peLleHun
KOHKPETHbIX 3a4a4, @ MUMEHHO, peLLleHNN HEPaBEHCTB.

Mpn n3dydeHnn Tembl «PyHKUMM BuAa y:\/;, UX CBOMCTBA W rpadukny BBOOATCA
cnepyrowue 3ameHbl MHOXuTenen (**).

1. (\/7- g) npu g20 moxHo 3ameHutb O3 Ha (f-g?), a (g-\/T) npu g0
MOXHO 3ameHuTb B O[13 Ha (g *f).
2. Jf — /g B O[13 MoXHO 3aMeHUTb Ha (f-g).

3. JIf1 = /19| moxHo 3amennTs Ha (f-g)(f+g).

Pacwupas  kpyr  QYHKUMA, C  KOTOPbIMW  3HAKOMSATCA  CTapLUEKNaCCHUKMU,
POPMYNNPYIOTCA HOBbIE 3aMeHbl MHOXUTENEN.

Mpn n3ydeHUn nokasaTenbHON (PYHKUUK, ONUPasiCb Ha OCHOBHblIE 3aMeHbl (*),
yuuTbiBalOLLME XapakTep MOHOTOHHOCTU (DYHKLUWUKW, BBOOATCS TakmMe 3aMeHbl MHOXUTENeN
(***) npu peleHnn HepaBeHCTB:

1. (a"-a%) na (f-q)(a-1);

f1 gl
2. afz agz Ha =9, .
a‘“—a f,—0,
Cnegytouwue 3amMeHbl OCHOBaHbl Ha MPUMEHEHUM MHOXECTBa 3Ha4vyeHun
nokasaresibHon (pyHKUNN:

1. a' nHaft,

2. a'+|g| Ha 1;

3. a' +Vg Ha 1 npu g20;
4. a'+g Ha 1 npu g20.

N3ydyeHne norapupmuyeckon @QyHKUMKM U pelueHne  norapuMmnyeckmnx
HepaBEeHCTB MO3BOSIIET BBECTM 3aMeHbl C norapudpmmyeckon dyHkumen. Mimea Hasblk
paboTbl C MnoKasaTeribHbIMW HepaBeHcTBamMu, oby4arowmecss MOryT CaMOCTOSITENbHO
onpeaenuTb 3aMeHy MHOXUTENEN B HepaBEHCTBAXx, NOSly4YeHHYH M3 (*) Ha OCHOBaHWUU
MOHOTOHHOCTW forapudmMmmyeckon yHkuun, a nmerHo, (log,f - log, g) Ha (f-g)(a-1) c

yyetom O13.
Hanee nposoautcs pabora c (log, f + log, h); log, f + log, h=log , (fh);
log, f+log, h=log, (fh)- log, 1, T.e.
BBOAMTCA crnefytolias 3aMmeHa MHOXUTenemn (
(log,f +log,h) Ha (fh-1)(a-1) c yueTom OA3.
MNMonaras B nepBow 3ameHe, 4To =1, nmeem log, f- log, 1= log, f-0=log , f, T.e. log  f

MOXHO 3aMeHuTb ¢ ydetom O[3 npu peweHnn HepaseHcTB Ha (f-1)(a-1). [enasa ccbinky
Ha ydeT obnactu onpefeneHvss U NPOBOAA aHanornyHyr paboTy, nonyyaem 3amMeHbl
MHOXUTEnen (*****):

(log,f-g)na(f-a?)(a-1),

(log,.f+g)Ha(fg®-1)(a-1),

(log,f-1)Ha (f-a)a-1).

NpumeHeHne 3ameH MHoOxuTenenm (****) u (*****), OCHOBaHHbIX Ha CBOWCTBaXx
norapudmMmmnyeckon yHKUMM, oTpabaTbiBaeTcs Ha CEMMHAPCKUX 3aHATUSAX.

CopepxaHue Kypca MaTeMaTukM nos3BonseT yyawmmcs oTtpabaTbiBaTb HaBbIK
peLleHnss OQHOM WM TOW >Xe 3ajayun, UckaTb MyTU pelleHns npobnembl pasnuyHbIMU
cnocobamun. OOyyeHMe MeToAy 3aMeHbl MHOXUTENen npu peLleHUn HepaBeHCTB
NMO3BONSAET Ha NpMMepe KOHKPETHOW TEMbI LUKOSIbHOMO Kypca MaTeMaTuKU OT «3Hato, YTO»
B TPagULMOHHOM noaxoae K oby4eHuto (3HaK CBOWMCTBA YUCIIOBbIX (PYHKUUIN) NEPENTU K
«3Halo, Kak» B KOMMNETEHTHOCTHOM noaxofe (3Harw, Kak MPMMEHUTb CBOWCTBA YMCIOBbIX

****)

Npu peLleHnn HepaBeHCTB:



YHKUMA MpU  pelleHun KOHKPeTHbIX 3agad). LkonbHbin npegmetr «MaTtemaTuka»
npegocTaBnsaeT LUMPOKNE BO3MOXHOCTU FIMYHOCTHOIO pPasBUTUSA ydawmxcd. 3HaHWSA B
Kypce MaTtemaTuKu [OSPKHbl paccMaTpuBaTbCA He Kak camouernb, a Kak cpeacTBo
pPasBUTUS MbILLUNIEHNS yYaLLMXCH, TBOPYECKNX CMOCOBHOCTEN N MOTUBOB AEATESIbHOCTH.



