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PEDEPAT

Boimycknas — kBanudukamumonnas pabora mo teme «METOIAUMKA
[MTPEITOJJABAHUA TEMbBI «KBAJIPATUYHAS ®VYHKIUA» B YCJIIOBUAX
YPOBHEBOU JJUO®DEPEHIMAIIMM OBYYEHUS B 8-9 KITACCAX» comep uT
64 cTpaHUIl TEKCTOBOTO IOKYMEHTa, 40 UCIIOIh30BaHHBIX UCTOYHUKOB, 12 TaOIHII.

JNOOEPEHITNALIAA OBYUYEHUNA, JIMDOPEPEHIIMPOBAHHbBIN
[oAX0J4 B ObYUEHUU, BUJIbI 1 TUTIbI JUODEPEHITNALIMNY OBYUYEHN A,
TEXHOJIOT' WA JUODPEPEHIITMPOBAHHOI'O OBYUEHU A, KBAJIPATUYHAS
OYHKIIMA.

AKTyaJlbHOCTh ~ HMCCIICJIOBaHHUS  OMNpenessieTcs TeM, 4YTo  Ipoliema
nudpepeHIupoBaHHOTO O0Y4YEHUsT B OCHOBHOM IIIKOJIE OYEBMIHA, TaK KaK BCE
y4daiuecs HE PaBHBI MO CBOMM  BO3MOXKHOCTSIM U 3ajada Y4YUTENs OOCCIEUHTh
co3gaHue HanboJiee 0JIaronpUsTHRIX YCIOBHUH JUIsl pa3BUTHSI U CTAHOBIICHUS JINYHOCTH
y4yaierocsi, pa3BUTUS  WHJIMBHUIYAJIbHBIX CIIOCOOHOCTEH KaxJoro peOEHKa B
YCIOBUSIX O0YUYECHHS 10 OJTHOM MPOrpaMMe.

Ilens nccnemoBanus — pa3padb0TaTh U BHEAPUTH METOIUKY TIPETIOIaBAHUSI TEMBI
«KBagpaTnuHasi GyHKUIHSD B YCIOBUSAX YPOBHEBOU nuddepeHuanuu ooyueHus B 8-
9 knaccax.

OO0bekT wuccinenoBanus — auddepeHIrpoBaHHBIM Tpoliecc OOy4YeHHS B
OCHOBHOM IIKOJIE.

[IpeameT ucciemnoBanuss — METOAMKA MpenoaaBaHusi TeMbl «KBaapaTudyHas
(GyHKUHS B YCIOBUSIX YPOBHEBOU qupepeHnnannu o0yyeHus.

Jl7is TOCTHKEHHMSI 11eTTH, OBLTH TIOCTABJICHBI CIICTYIOIINE 3a/1aUH:

1. PackpeiTh TeopeTHuYecKHEe acmnekThl JIuddepeHInpoBaHHOTO Mpolecca
oOyueHus;

2. Onmcath METOAMKY TipenojnaBaHusi TeMbl «KBagpatuunas QyHKIUS» B
YCIIOBUSIX YPOBHEBOM nudepeHnnanuu 00yueHus;

3. OpranuzoBarh SKCHEPUMEHTAIILHOE HCCIIENOBAHUE, C IMETBI0 ampooOaruu
METOJMKH TpernojaBanus TeMbl «KBagpatwunas QyHKIUS» B YCIOBHSIX
ypoBHeBoU nuddepeHnanm o0yyeHus;

4. Ha 0oCHOBE SKCIIEPUMEHTAIHLHOTO HMCCIEAOBaHUS pa3padoTaTh METOAMYECKUE
PEKOMEHJIAIMK 10 M3ydeHHut0 TeMbl «KBampaTtuuHas (QyHKOHS» B YCIOBHSIX
ypoBHEBOM muddepeHnunanu 00yueHusl.

B pesynbTaTe mccnenoBaHus ObLIa pacCCMOTPEHAa METOMKA MPEMOAaBaHUS TEMbI
«KBampatnunas (yHKIUS» B YCIOBUSX YpOBHEBOW auddepeHnuanum o0ydeHus.
Oprann3oBaHO IKCIEPUMEHTATBHOE HCCIEAOBaHNWE M pa3pabOTaHbl METOAMYECKUE
PEKOMEHIAINH TSI YIUTEICH-TIPEAMETHUKOB OCHOBHOM IITKOJIBI
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BBEJAEHHUE

OnHoii U3 BayKHBIX 337a4 B HAIlIE BPEMS — 3TO MOBBILIEHUE YPOBHS 00pa30BaHUs
Y BOCIIUTaHUs, KPEIIKOE YCBOCHNE OCHOBAMU HayK, a TAK)Ke 00ECIIeUeHUE MOBBIIICHUS
HAy4YHOT'0 YPOBHS IPENOAABaHMsI BCAKOIO npeamera. g Toro, 4To0bl MpOU301LI0
oOHOBJICHHE B cdhepe 00pa3oBaHUS HEOOXOIUMO pa3paboTaTh IIKOJIbI HOBOTO THIIA,
COCTaBUTh HOBBIC YUYEOHMKM MO TMpEeAMETaM, a TaKke MporpaMmbl OOyYeHHS,
pa3paboTaTh U BHEJPUTH HOBbIE METOIMKH 00yueHUs. B HacTOsIIMiT MOMEHT O/1HA U3
OCHOBHBIX HAIIPaBJICHHOCTEW B Ppa3BUTUM IIKOJIBI — 93T0 JuddepeHnnanus
00pa30BaTENBHOTO MpoIIecca.

CnoBo auddepeHunanus UMEET JATUHCKOE IPOUCXOXKIACHUE U O3HAYaeT
«pasznnuuey, «pasaeneHue». Ecinum paccMmarpuBarh € 3TOM TOYKM 3pEHUS, TO
«auddepeHIrannsD — 3T0 0TOOP OTAEIBHBIX TPYIII HIKOJIBHUKOB C Pa3HbIM YPOBHEM
HNOJrOTOBKA M XapakTepUCTUKaMu Ju4HOCTH. Ha camom nene, koHuenuus
muddepenunannu riayoxe u mupe. B ycnosusx auddepeHuuanum npoucxoguT oToop
TPYNIl  yYallUXCAd W MOCTPOEHHWE YYEOHOro MPOLECCa, COOTBETCTBYIOIIETO
OIPEEICHHBIM XapaKTEPUCTHKAM ydaiuxcs. HauBuayanpHble 0COOEHHOCTA MOTYT
ObITh TPUHATHI BO BHHMMAaHHE, 4YTOOBI cjelaTh OOydyeHUE HE TOJbKO Ooiee
3¢(EeKTUBHBIM, HO W  MaKCHUMHU3MPOBaTh  HMHJIWBUIYAJIBHOCTb  YYEHHKA.
HeoOxoaumocTh ypoBHEBOM quddepeHIManuy BO3HUKACT M3-3a PazIuuuid MEXIY
JIOABMHU: B LEJIOM HHTEUIEKTyaJlbHbIE CIOCOOHOCTH, YPOBEHb OOy4YEeHHUS,
paboTOCIIOCOOHOCTh, THUIT HEPBHOW CHUCTEMBI, MBILIUICHUE, BOCHPUSATHE M T. .
[Ipumenenue ud@epeHInpOBaHHOTO TMOAXO0JAa IMO3BOJSET caenaTb Mpolecc
O0Oy4eHHS] MAKCUMAaJIbHO YYUTHIBAIOLIUM [MO3HABATENIbHbIE TOTPEOHOCTH YUEHHUKOB, a
TaK)Ke UX UHAUBHUIYyaIbHbIE OCOOEHHOCTH.

BaxxHoe MeCcTO B M3yYEHUM MATEMATHKU OTBOAMUTCS ONPEJEICHUIO, CBOMCTBAM
¥ TIOCTPOEHUIO rpaduka GyHKIUHU. Yyalmecs J0JKHbI OBIAJIETh TAKUMU YMEHUSIMH,
Kak TocTpoeHue rpaduka GyHKIuu, o rpaduky GyHKIUHA U3y4aTh CBOMCTBA JAHHOM
GyHKUIMH, a TakKe pelaTh pa3HOOOpa3Hble 3aJaud C HCIOJIb30BAHUEM CBOMCTB
(GyHKUIHU.

[Ipu uzyyenuu temol «KBagpatuuHas GyHKUUS» y y4YalIUECs yBEIMUYUBACTCS
o0beM 3HaHUM 0 (PyHKIMM, ee CBOMCTBAaX U rpaduke. MzyueHue m aHanu3 CBOMCTB
(GYHKIIMM CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS BBICTpPAUBATh AJITOPUTM TPHU
pelleHny 3aJady, YCTaHaBIMBATh NPUYUHHO-CJIEJCTBEHHBIE CBSA3M, Ha OCHOBE
mpoJieIaHHOW  paboThl  JenaTh BbIBOABL. MccnegoBaHue CBOMCTB — (DyHKIHH
UCIIOJIB3YIOTCS JJIs pEIIEHUS] OTPOMHOIO KOJIMYECTBA 3a/1ay.



Bce BblleckazaHHOE ONPEAETHIIO MOATBEPKIACT aKTYaIbHOCTh TEMbI JaHHOU
pabotel «Meroauka mpenojaBanus TeMbl «KBagpatnuHas (QyHKUMS» B yCIOBUAX
ypoBHeBoH nuddepentpanun o0ydeHus B 8-9 kiraccax».

[lenr uccnegoBanust — pa3paboTaTh U BHEJIPUTh METOAUKY MPENOJaBaHUS TEMbI
«KBagpatuunast QyHKIHs» B YCIOBHUSIX YPOBHEBOH Auddepenuunanuu o0ydyeHus B 8-
9 knaccax.

OObekT uccnenoBanus — nudhepeHITMPOBaHHBIN TIPOIecC 0OOYICHHS B OCHOBHOM
IIKOJIE.

[Ipeamer wuccnegoBaHus — METOAMKA TMpernoAaBaHusi Tembl «KBaapaTuuHas
(GyHKIUS» B YCIOBUSAX YPOBHEBOM AudepeHImanuu o0ydeHus.

JInst nocTrKeHUs 1eNu, ObLIM MOCTaBJICHBI CIASAYIONINE 3a/1aUu:

1. PackpeiTh TeopeTHuYecKHEe achekThl JIU(dEepeHIIMPOBAHHOTO Mpoliecca

oOyueHus;

2. Ommcath METOAWKY TipenonaBaHus TeMbl «KBaapatwunas QyHKIAS» B
YCIIOBUSIX YPOBHEBOU qupPepeHnnan o0yyeHus;

3. OpranuzoBaTh HKCHEPUMEHTAJIbHOE UCCIEJOBaHUE, C II€JIbI0 arpoOanuu
METOAMKK TpenojaBanus TeMmbl «KBagpatuuHas QyHKIUS» B YCIOBHSIX
ypoBHeBoH auddepeHnnanum o0ydeHus;

4. Ha oCHOBE SKCIIEPUMEHTAIBLHOTO HMCCIEAOBAaHUS pa3padoTaTh METOAMYECKUE
pEeKOMEHIAIMU M0 u3ydeHuto Tembl «KBampatnyHas (QyHKUIUS» B YCIOBUAX
ypOBHEBOM TudPepeHnnannu 00yyeHus.

MeToabl HcCIIeTOBAHUS:

1. Teopernyeckuii aHanu3 yueOHON U y4eOHO-METOIUIYECKON INTEPaTypHI;

2. O6o01IeHne mepe10Boro neaarorudeckoro ornbiTa;

3. Metox cOopa SMIUPUYECKUX JAHHBIX: TUCBMEHHBIN OMPOC;

4. Metonsl HWHTEpIpETallMd W ONUCAaHWE JAHHBIX: KA4YeCTBEHHBIM U
KOJIMYECTBEHHBIN aHAJIN3 PE3YJIbTaTOB HCCIIEIOBAHNS.

MeTtoauyeckoid OCHOBOM BBICTYIIWIIM TPYAbl OTeuecTBEHHbIX yueHbIX: T.H. ['panp

[10], 3.1. Kanmeikosa [15], 1.D. Yur [35], E.B. 3oToBa [13].

OkcnepuMeHTalIbHAas 0a3a  uccieAoBaHus: MyHUIUNagbHOE  OMOKETHOE
o0mreoOpa3zoBaTenbHOE YUpEKIeHne «AbanakoBCcKas cpeansisi o0eo0pa3oBaTeabHas
mikona Nel» Enuceiickoro paiiona, KpacHosipckoro kpas.

DTanbl UcClIeIOBaHMUS:

[lepBbiii sTan (centsiOpp — HOsOpp 2019) ananu3 auTEpatypbl MO TEME
UCCIICJIOBaHMsI, OIpeaeNieHre IenHu, OO0ObeKTa, MpeAMeTa, TIOCTaHOBKa 3ajad.
[TonroroBKa SKCIIEPUMEHTATLHOTO UCCIIEIOBAHUS.

Bropoii osran  (mexabpr 2019) opranuzanuss W TPOBEIECHHUE TEPBUYHOM
JTUATHOCTUKH SKCTIEPUMEHTAIBHOTO UCCIIEOBAHUS.
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Tperwit stanm (sHBapsr 2020) pa3paboTka METOAWMYECKUX PEKOMEHIAIUUA U
KOHCIIEKTOB ypokoB 1o TeMe «KBaapaTtuuHasi (GyHKUHS» B YCIOBUSX YpPOBHEBOMU
nuddepeHnpan o0yIeHusl.

UetsepTsiit oTan (deBpans — mapt 2020) opranuzanus u NpoBeJeHUE TOBTOPHOM
JUArHOCTUKM HKCIIEPUMEHTAIbHOro uccienoBanus. CoONoCTaBUTENbHBIA aHAINU3
NEPBUYHOM UM TOBTOPHOW JIMATHOCTHKM 3KCHEPUMEHTAIBHOIO HCCIEAOBAHMUS.
[TonroroBka BBIMTYCKHON KBaNU(UKALMOHHON PaOOTHI.

Teopernyeckas 3HAY4UMOCTb COCTOUT B TOM, YTO ONKMCAHA METOIUKA MTPENOIaBaHM
TeMbl «KBazmpatuunas ¢GyHKUMS» B YCIOBUSAX YpOBHEBOW nuddepeHumanuu
oOy4eHus.

[IpakTueckass 3HAYMMOCTb  ONPENETSETCS  BO3MOXHOCTBIO  IPUMEHEHUS
pa3paOO0TaHHBIX METOJAMYECKHUX PEKOMEHJAlMM B y4eOHOM Mpollecce B OCHOBHOM
mkone. B pabote mpoaHanm3upoBaH, OOOOIIEH, CHUCTEMATU3UPOBAH HAWICHHBIN
MaTepHual 1o TEME UCCIEI0BAHUS, KOTOPBIA MOXKET ObITh MCIIOJIB30BaH CTYIECHTAMHU
IIPU HaIMCaHUMU KypCOBBIX padoT.

Crates mo Teme «luddepennumanus o0ydeHus. Bunbl muddepeHumanum
npuHsia yyactue Bo Beepoccuiickom koHkypee «llemarornka XXI» u HarpaxaeHa
JUIUIOMOM | cTerneHu.

BeintyckHas kBanudukanmoHHas padoTa COCTOMT W3 BBEIEHUS, IBYX [IJaB,
3akimoueHus1, 40 HaMMEHOBAaHUH MCTIOH30BAHHBIX HCTOUHUKOB U 2 MPHIIOKECHUN.



1 TEOPETUYECKHUE ACHHEKTbBI AN®PPEPEHIIMPOBAHHOI'O
INPOLECCA OBYUYEHUA

1.1 Inpdepenunanus od0ydenusi. Buanl nuddepenunanumn

Baxupim TpeGoBannem denepaibHOr0 TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO
cragaapra (OI'OC) sBnsercs uaauBuAyanu3anus ooyuyenus [37]. Takum oOpazom,
BaXHBIM BOIIPOCOM, CTOSIILIMUM IIE€PEl COBPEMEHHBIM YUHTENEM, SBISIETCS BOIIPOC
BbIOOpa cpencTB, (GOpM, METOJOB ISl MOCTPOCHUS OO0y4YEHUS, YAOBIETBOPSIOIIETO
naHHbIM TpeOoBaHUAM. OnHON U3 (HOpM MHAUMBUAYATU3ALUU OOYyUEHUS CUUTAETCS
g depeHunanus 00yyeHusl.

Kpome tpeboBanuiit @I'OC OO0, Takxke uMeeTcsi OrpOMHOE KOJIMYECTBO padboT
YUEHBIX M TI€laroroB, KOTOpbIE JIOKA3bIBAIOT, 4YTO AU(PepeHunanuss oO0ydeHHs
CIIOCOOCTBYET MOBBILIEHUIO 3P(HEKTUBHOCTH 00ydeHHs. PaccMOTpUM HEKOTOpBIE U3

HuX (puc.l).

4 N

* B omHOli W3 cBoux paboOT, paccMarpuBas \
pasIuyHbIe TOAXONbl K auddepeHImanuy B
00y4eHHH MaTeMaTHKe, JCJIaeT BBIBOJI O TOM,

E. B. 30r0Ba 4To rmoxo0Has OpraHu3aIus

00pa3oBarenpbHOrO  Mpolecca  MO3BOJISAET

obecrneunTh  JTUYHOCTHO-OPUECHTUPOBAHHYIO
cpeay i pa3BUTHSL U BOCIHUTAHUS

\ obyuarommxcs [13]. /
* PaccmarpuBatot crocoObl  peanu3anuu
muddepeHnmann  00ydeHUsT MaTeMaTruKe,
nojarait, 4ro auddepeHnmanys sSBiIseTCA
T. B. Jlapuonosa, o A epeHuman
' H. Hosax BRXHEUIIIUM TPUHIIUTIOM OOYYCHHS, a TaKKe
T MMO3BOJISIET IOBBICUTH YPOBEHb KadecTBa
o0OyueHusl, CIoCcoOCTBYET YCHEITHOMY
pa3BuTHIO 00yJaromuxcs [19]. J

\ %

Pucynok 1 — OcHoBHBIE IOHATHS, (DaKThI aBTOPOB 0 3 (heKkTuBHOCTH U DhepeHnanum

o0y4deHus
Onupasice Ha TEOPETHUYECKHE TIOJIOKEHUS YYEHBIX, IudQepeHImranmio

oOydyeHHMs] MOXKHO paccMaTpuBaTb KaK OJHO M3 CPEACTB  peau3aluu



WHIUBUIYAIBHOTO TMOAXO0Ja K OOy4YeHHI0 MaTeMaTHKe, CIOCOOCTBYIOIIEE
HOBBIICHHIO 3P PekTuBHOCTH 00yUeHus [11].
PaccMoTpuM  TpakTOBKHM ompeaeneHus «auddepeHnuanis oO0ydeHUs,

c(hopMyIHpPOBaHHBIE PA3TUYHBIMU YUCHBIMHU (pHUC. 2).

\
» Tuddepennmanysi oOyueHUs — 3TO CO3JaHUE CIEIUATU3UPOBAHHBIX KJIACCOB U

IOKOJI, PACCUUTAHHBIX Ha Y4YC€TC INCHUXOJIOTMYCCKUX 0COOEHHOCTEN MIKOJILHUKOB
31 [15].

KamMeikoBa
J

N
» ludbdepennmanmst oOydeHUsT — OSTO YYeT HHIMBHIYaTbHBIX OCOOEHHOCTEH
yyammxcss B TOW WIM HMHOW ¢opMe, KOTAa ydyaliuecs TPYHNIUPYIOTCS Ha
U5, Var OCHOBaHUH KaKHUX-TH00 0COOEHHOCTEH s pa3aesibHoro ooyuenus [35].

J

+ JIubdepennuanus obydeHHs — 3Ta Takas CHCTeMa OOYUYEHHMs, IPU KOTOPOM)
KK/ YYEHUK, OBJIaJIeBasi HEKOTOPHIM MHUHHUMYMOM OO0I€00pa3oBaTeIbHOM
MOATOTOBKH, SIBJISIOIICHCS OOIIE3HAYMMON M 00€ECIEUMBAIOIIEH BO3MOKHOCTH

z[ogbgées, aJlanTaiyy B MOCTOSTHHO MEHSIOIIUXCS KU3HEHHBIX YCIOBHSX, MOJIy4aeT PaBo

Y TapaHTUPOBAHHYIO BOBMOXKHOCTH YIEJSATh MPEUMYIIECTBEHHOE BHUMAHUE TEM

. b. CyBopos. -
W HaIlpaBJICHUAM, KOTOPLIC B HauOOJIBbIIEH CTEIEHU OTBEUYAIOT €r0 CKIOHHOCTIM
[12]. Y

» lupdepennnais oOydYeHUsS TPEACTABIsICT co0oi  (opmy peanmaupm\
MOPHUHIIMIIA  ONTUMAIBHOTO COYETAHUS (bpoHTATBHOMH, TPYIIIOBOA,
WHIVBUAYAIbHONH paboOThl C YYallUMUCS Ha YPOKE B COOTBETCTBHH C
TpeOOBaHUIMHU MICUXOJIOTO-TTEIarOT I CKOM HayKH, OTIpeNeIISFOTIEH
cBO€OOpa3me NesITENbHOCTH Pa3HBIX TUITOJOTHYECKHUX TPYIT IIKOJIHHUKOB. )

.M. Yepenos

Pucynok 2 — TpakToBka moHATHS «Tu(depeHIanus o0y4eHNs» ¢ MO3UIMNA COBPEMEHHBIX
aBTOPOB

Texnonoruss  nud@pepeHIMpPOBaHHOTO  OO0y4YeHUsS  NPENCTaBIsgeT  CcoOoi
COBOKYITHOCTD OpTraHU3aIMOHHBIX pEIICHUH, CpEICTB U METOJIOB
mudpepeHIupoOBaHHOTO 00YUEHHUS, OXBATHIBAIOIINX OMPECICHHYIO YacTh Y4eOHOTO
nporiecca [32].

Buner nuddepennmanyy 00ydeHUs MOXKHO TPEACTABUTH B BHUJIE CIEIYIOIIEH
cxeMsbl (puc. 3).

I''K. CeneBko BbIACIUI CICAYIOIIME TUMBI U BUIbI nuddepenunauu. Buab
muddepeHnanumu: MO0 HUHIWBHIYAITBHO-TICUXOJIOTHYECKUM  OCOOCHHOCTSM; TIO

OpraHM3aIlMOHHOMY YPOBHIO [32], KOTOpBIE IIPEICTaBICHBI Ha PUCYHKE 4 1 5.



Buner nuddepennmanim oOydeHus

(xmacc),

[pH3HaKaM,

BuyTpenHss nuddepenunanus — oOydeHue
ydamuxcss B JIOCTATOYHO OOJBIION TpyriIe
noA00paHHOM
BBIJICJICHUS]  CTaOMIIBHBIX
rpymnmn. MoKeT OCYHIECTBISTBCS C  yUETOM
MHIWBUIYaTbHBIX 0COOCHHOCTEH ydaIuxcs, ¢
MCTIOJIb30BaHUEM
nddepenrmanuu [13].

110
oe3

CHUCTCMBI

CITy4aiiHbIM

YPOBHEBOM

Bremnss auddepenmaus — co3aaHue]
OTHOCHUTEIILHO CTAOWJIBHBIX TpPYII, B
KOTOPBIX  Pa3IMYalOTCS  COJEPIKAHUC]
00pa3oBaHHMsT W TPEABABISIEMBIE K
oOydatomumcs  y4eOHbIE TpeOoBaHUS

[13].

Pucynox 3 — Buasl quddepenumnanyu o0ydeHus

[To uHIMBUIYaTEHO-TICHXOJIOTHIECKUM
0COOCHHOCTSIM
I T T 1 1
[To obnacTu
ITo MHTEPECOB
p [To nmuunocTHO- ITo ypoBHtO
BO3pacTHOMY (rymaHur.,
nicuxonorudeck | | ITo mony (Mys., | | 300poBbs ((us.
cocTaBy ¢pusnko- ITo ypoBHIO
UM TUTIaM (TUITY XKEH., TPYIIIIE,
(KobHbIE Maremar., YMCTBEHHOTO
MBIIUICHAS, CMEIIIaHHBIC TPYIIIBI
KJIaCChl, O6uoJoro- pa3BuUTUA 6
aKICHTYaIIH KJIaCCHI, 0CIIabJIEHHOTO
BO3pacTHBIC XUMHUYECKHUE U (ypoBHIO
HapaIIeNu . XapaxTepa, KOMAH/THI, 3peHwusl, cayxa,
p ’ Ap. TPYNIIbL, HOCTHXEHUH). | |Lonme 6
PaMEHTY U TIIKOJIBI). OJIbHUYHEIE
Pa3sHOBO3PACTH | | gampaBJEHHUs, m.) KJTACCEI)
BIE TPYTITIBI). OT/IC/ICHMUS, p-)- )
ITKOJIBI).
Pucynok 4 — Tuns! auddepeHnnanuu no HHANBUIYAIbHO-TICHXOJIOTHYECKUM
0COOEHHOCTSIM
ITo WHANBUAYAJIbHO-ICUXOJIOTHICCKUM
0COOCHHOCTSM
|
[ I | [ |
Pernonansnas B napamnenu
A, — o Ty BayTtpunikonsHas (TpymIBI ¥ KJTacCh M
IKOJ (CIIell. muad. (ypoBHH, DPa3IHUHBIX ©XKKJIACCHAsI BHyTpukiaccHas
IIKOJTBI, npoduy, YpOBHEii: (pakynprartus, WA
THUMHA3UH, JIALEH, OT/IENEHHS, FHMHA3MYECKHE, CBOOOIHEIE, BHYTPHUIIPEIMETHA
KOJUTEIKH, yriyGleHus, KIIACCHI Pa3HOBO3pPACTHBIE st (TpyIIIIBL B
YACTHBIC IIKOJIBI, YKIIOHbI, [IOTOKH). KOMIIEHCHPYIOIIET TpyYIIIBL). cocTaBe Kjacca).
KOMIUIEKCBI). 0 BHZA U T.1L.).

Pucynox 5 — Tunbl nuddepeHimanuy mo HHAUBHIYATbHO-TICUXO0JIOTHIECKUM

0COOEHHOCTAM
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VYposHeBas auddepeHumalis XxapakTepru3yercs TeM, 4TO BCE YUCHHKHU Kjacca
MOTYT M3y4aTh MaTepHal Mo NPEeAMETY Ha Pa3IMYHbIX YPOBHSAX YCBOCHUS y4eOHOTO
Matepuana. [Ipu stom ypoBHeBas muddepeHunanus MOpearnojgaraetT TO, YTO BCE
ydaiuecs CIyIIaroT U3ydaeMblil yaeOHbIN MaTepra B IOJTHOM 00beMe pa3HHUIIA JTUIITH
B TOM, KaK OHM OYyJyT ycBamBaTh MPEJI0KEHHBIN MaTepuai U3 JICKIUN yYuTens Win
K€ U3 KHUT U YYEOHUKOB MO JIaHHOM TeMe, HO 0053aTebHO OHM JOJIKHBI OCBOUTH
MUHUMYM. B CBOIO ouepesb 10001 YUEHUK caM OTpeieNisieT ce0e YpOBEHb YCBOCHUS
3HAHUM, 3a/laya yYUTEeIsl B OTOM CIly4ac HANpaBlATh YYEHHUKOB, a TaKXKe
CTUMYJIMPOBATh UX MEPEXOIUTh OT HU3KOTO YPOBHS 3HAHUN M yMEHUU K HambOoJliee
BbICOKOMY [13].

Huddepennmanys M0 ypOBHIO YMCTBEHHOTO pAa3BUTHUs HE TOJydaeT B
COBPEMEHHOW TNEJAroruKe OJHO3HAYHOM OIECHKW;, B HEW HMEITCS Hapsaay ¢
MOJIOKUTENIBHBIMA U HEKOTOPBIE OTPULIATENIBHBIE ACIEKThI, KOTOPbIE MPEICTABICHBI

Ha PHUCYHKE 6.

Hduddepenmpanus mo ypoBHIO YMCTBEHHOTO Pa3BUTHUS

[lomoxuTenbHBIE aCIIeKThI
OTpI/ILIaTeJ'ILHLIC ACIICKTHI

— HUckmoyatorcs HEOIIpaBJaHHbIE U

Hereiecoo0pasHele Uil OOIIeCTBa YpaBHIJIOBKA ] — [Menenume gmeTeid 1Mo ypOBHIO  pa3BUTHS|
YCpEIHEHUE JIETEH; HEryMaHHO,

— YV yuurens MosBISIETCS BO3MOYKHOCTh IOMOTATH) — BriCBeuMBaeTCS COLMATBLHO - YKOHOMHMYECKOE
c1abomy, YAEIATh BHUMaHHE CUJIbHOMY | HEPaBEHCTBO,

OTcyTcTBHE B  KJlacC€  OTCTAIOIIMX CHHMAET| — CnaOble JMIIAIOTCS BO3MOXKHOCTH TSHYTHCS 34
HEOOXOIMMOCTh B CHIDKCHHH OOMIETO  YpOBHS Ooniee CHJIBHBIMH, TOJy4aTh OT HHUX [OMOIIIb,
[IpEI0aBaHus, COPEBHOBATLCS C HUMHY,

— IlepeBox B ciabble Ipynmbl BOCIIPUHHMAETCS]
neTbMM  KaK ~ YHIDKEHHE HMX  JJOCTOHMHCTBA,
— HecoBepIeHCTBO AMAarHOCTHKH IPUBOAUT ITOPOH|
K TOMY, 4TO B pa3psa ClaOblX IepeBOISTCS]

— TlosiBnsieTcss BO3MOXKHOCTE 0OoJiee 3P (PEKTHBHO,
paboTath C  TPYOHBIMH  yYallUMHCS, IUIOXO|
1A TUPYIOIIMMHUCS K OOIECTBEHHBIM HOpPMaM;

L PeanusyeTcsl IKeJaHWe CHIBHBIX  yYalluXcs] HEOP/IMHAPHBIE JICTH;

OBICTpEe U TIyOKe TPOIBUTATHCS B 00pa30BaHUM; —  Tlonmxaercs ypoBeHb SI-KOHIENIUH. B
— TloBbImiaeTcst ypoBeHb SI-KOHUEMIUM: CHIBHBIE PJUTAPHBIX  TPYNIAax — BOSHHKACT — MJIIIO3HA
VTBEPAKNIAIOTCA B CBOHX CIOCOGHOCTAX, CIaGBbIe MCKJTIOUNTENLHOCTH, STOMCTHYECKUH KOMILUIEKC, B
[I0JTy4al0T BO3MOJKHOCTH WCIIBITBIBATE  y4eOHbIH C120BIX IPYNIIAX CHHKAETCS YPOBEHD CAMOOLIEHKH,
yerex H30ABHTECS ot KOMILTeKCa [OSABJAETCS YCTAHOBKA Ha (DATATbHOCTL CBOEH

9
HETOJHOEHHOCTH; crabocry;

- [loHwkaercst ypoBeHb MOTHBAllMM Y4Y€Hbs B
cl1abbIX TPpyIIax;

- [lepeKOMIUIEKTOBaHHE pa3pyllaeT KIACCHBIE

— B rpymnme, rae coOpaHbl OJMHAKOBBIE JIETH,| KOJUIEKTHBBI.

[pEOCHKY JIeTYe YUUThCA.

— IloBbllIaeTCss ypOBEHb MOTHUBALIUM YYEHbS B
CUIIBHBIX I'PYIIAX;

Pucynok 6 — [lonoxwuTtenpHbIE U OTPHULIATENLHBIC ACTIEKTHI TU(GepeHITHanT
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YuuThIBas MOJOKUTENbHBIE M OTPULIATENbHBIE ACHEeKThl AU depeHInanuu
o0y4ueHus, MO’KHO KOHCTaTUPOBATh, YTO AU(HEpeHIUPOBAHHBIN OAX0 B 00y4eHUN
(muddepenimanyst 00ydeHus) — 310: 1) co3gaHue pa3HOOOPa3HBIX YCIOBHI 00yUeHHUs
JUTSL pa3IUYHBIX KO, KJIACCOB, TPYIII C LIEbI0 yueTa 0COOCHHOCTEN NX KOHTHHI€HTA,
2) KOMIUIEKC METOJWYECKUX, TICUXOJOTO-TIeJarOTHUYEeCKUX U OpTaHH3aIlOHHO-
yIPaBICHIECKUX MEPOTIPUATHH, 00€CTIEIMBAIONINX 00yUYEeHUE B TOMOTEHHBIX TPYIIax
[32].

JuddepeHnnpoBaHHbII TOIX0/] B 00YYSHUN CIYKUT HE TOJIBKO JJIs TOTHATHS
yCIIEBA€MOCTH CIa0bIX YYCHUKOB, HO U JIJISl Pa3BUTHUS CUIIBHBIX YUYCHUKOB, yUUTHIBAS

eI C MCHUXOJIOTO-MEAArOTHYECKOM, COLMATbHON M JUIAKTUYECKOW TOYKHU 3PEHUSA

(puc. 7).
e muddepennmarnuu odyuenus [13]:
4 N\
*MHIUBUAyaIn3anus oOydeHUsi, OCHOBaHHAs Ha CO3JaHHH
C HCHXOHOFO'HCH&FOFH‘ICCKOﬁ OIITUMAJIBHBIX YCJ'IOBI/II\/'I JJIsA BbISIBJIICHUSA 3aJaTKOB,
TOYKHU 3pCHUA pa3BUTUA HUHTCPECOB u CIOCOOHOCTEH KaxXaoro
oOyuJarorerocs.
- /
4 ™\

*I[IeJICHANPABJIICHHOE BO3JIEHCTBHE HAa (POPMHUPOBAHUE

WHAMBHUIYaJLHOTO  TBOPYECKOro, MPOo(heCCHOHAIBHOIO
C couuaiabHOU TOUKHU 3pEHUS MOTEHI[MaNia o0miecTBa B IIENIAX  PalMOHAIBHOTO
HCITOJIB30BaHUS BO3MOKHOCTENH KaKIOT0 WieHa oOIecTBa
B €I'0 B3aUMOOTHOIIICHHUSIX C COITMYMOM.

. /
/ \
*paspeleHHe Ha3peBIINX NPoOIeM OOydeHHS MyTEM
CO3JaHusl HOBOM METOIUYECKOUN CHUCTEMBI
C IunakTH4ecKoi TOYKHU 3PEHHUS g hepeHINPOBaHHOTO moaxoga K ydaIuMcs,
OCHOBAaHHOW Ha MPUHLMIWAIBHO HOBOHW MOTHBALMOHHOM
OCHOBE.
\ /

Pucynok 7 — Lenu quddepenunannu oOyueHus
Bo Ttoit unu uHOM cucreme oOydeHHs MMeeT MecTO IUu(PepeHIPOBaAHHbBIN
NOJIXOJ B OOYYEHHMM U OCYIIECTBISIETCS B KAKOH-TO CTENEHH pa3BETBICHHAS
muddepenunanus. B cBsa3u ¢ 3TuM TexHoJorus AuddepeHIupoBaHHOTO 00y4eHMUs,
KaK HCIOJb30BaHUE BCEBO3MOXKHBIX METOAMYECKUX CpeactB auddepennumaium,

ABJISICTCS BKIIFOUEHHOU, POHUKAIOIIEH TEXHOJIOTHUEM.
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Taxum 06pazom, B pssie MeJaroruueckux cucteM ooydeHus auddepeHunanus
y4eOHOT0 Ipoliecca SBISETCS MPUOPUTETHBIM Ka4eCTBOM, KIIOYEBON OTIMYUTEIHHOM
0COOEHHOCTBI0, CHCTEMO0Opa3yomuM (HaKTOPOM, U B CIEACTBUE ITOTO 3T CUCTEMBI

MOTYT OBITh HAa3BaHbI «TEXHOJOTUSAMU AU PepeHITuPOBAHHOTO O0YUCHUS.

1.2 YdeT uHAMBUAYAJIbHBIX 0COOEHHOCTEH YHAIUXCH B YCJIOBUAX

ypoBHeBO# nuddepeHunanumn 00ydeHust

VYpoBHueBas nuddepeHnuanus 00ydeHHs: He MOKET OCYIIECTBIISIThCS 0€3 ydeTa
WHIUBUIYAIBHBIX OCOOCHHOCTEN y4aluxcsl JJIsg TOro, 4ToObl 0ojiee KOPPEKTHO
chopmupoBath rpynmsl. Tema «KBanpatuunas GyHKIMs» u3ydaercs B 8-9 kiaccax, a
TpaHuIlbl MOAPOCTKOBOTO BO3pACTa, COBNAJAIOIINE C MEPUOJIOM O0yUCHHS B CpeHEen
IIKOJIE, YCTAaHABIIMBAIOTCS B HacTosiee Bpems ¢ 11 mo 16 ner.

B Hay4HoOI1 nuTepatype BbIAEIAETCA CASAYIONINE TPaIalliu:

1. Bo3pacTHble CUXOI0TUYECKUE OCOOCHHOCTH TIOJIPOCTKOBOTO BO3pacTa.

[ToapocTkoBbIit Bo3pacT (11 — 16 siet) aBiseTcst TpyAHBIN MPOIECCOM JIMYHOTO
CTaHOBJIEHHSI  mojpocTka. OcMeicieHne peOeHka cebss W coOCTBEHHOU
MPUHAIICKHOCTHIO K OKPY’)KaloIIeMy OOIIECTBY, HACBHIIIEHHOCTHIO JaJICKUX H
OMMKHUX CBs3el, X nudQepeHnmanmeit CBI3bIBACTCS C YPOBHEM CIOCOOHOCTEN
MOAPOCTKAa U CKOPOCTh €ro OOIIECTBEHHOTO CTaHOBJIeHHUs. [1o ToMy kak B3pocieeT
peOEHOK y HETO MPOUCXOISAT U3MEHEHUS B BUJICHbE ce0s B OOIIECTBE, MEHAETCS HPaB
U XapakTep, a TaKKe H3MCHSIOTCS €ro MOTHBBI W CTCICHb WX NPABUIHBHOCTH
00IIeCTBEHHBIM TIOTpeOHOCTSIM [38].

B Bo3pacte 11 — 13 net, moapOCTOK MBITACTCS MPUHATH CE0s1, Y HErO BOSHUKAET
3aBUCUMOCTh OT OIICHOK OKPY’KAIOIIUX €ro JIFoAeH, 0COOEHHO OT OJJHOKJIACCHUKOB U
npy3eit. OnsiTh K€ B ITOM BO3PACTE MOPOCTOK CTAPACTCs YTBEPAUTH Ce0s1 B OOIIIECTRE.
[Ipu 3TOM ecThb HEOOXOAUMOCTh B CAMOYBKCHHUH U TMOJOKUTEILHOM OTHOIIECHUU K
cebe kak simyHocTH [38].

K 14 — 16 romam y moJipocTKa BO3HUKAET «OIEpaTUBHAS CAMOOLICHKA», KOTOpast

MOKa3bIBAET, KaK peOEHOK OTHOCUTCA K ceOe B AaHHOe BpeMs. LIIkolbHUK HauMHAET
13



CpPaBHUBATh CBOU CIIOCOOHOCTH W TOBEJEHHWE C W3BECTHHIMH HOPMaMH, KOTOPHIC
MOJPOCTOK CUUTAET, UJICATbHBIMU (OPMaMU €ro JUYHOCTH. Tarkke peOCHOK XOdeT
MOJIYYUTh MPU3HAHUE OT B3POCIIBIX JIFOACH COOCTBEHHBIX MpaB [38].

HauunaeT npociiexuBaTbCs y MOJPOCTKOB M3MEHEHUE MOTHUBOB, CTAHOBSITCS
IJIaBHBIMU MOpPaJIbHbIE MOTHUBBI, TO €CTh JIJIsl PpEOCHKA CTAHOBUTCSI BaKHBIM ITOMOTATh
JIPYTUM, BII0OABOK OH HAYMHAET YyBCTBOBATH OTBETCTBEHHOCTD MEPE]] OKPY>KAIOIIUMHU
€ro JII0JIbMHU U TO, KaKyI0 MOJIb3y OH MPUHOCHUT 3TUM JIFOSIM.

2. OcoOEHHOCTH Pa3BUTHUS MBIILJICHUS MTOJAPOCTKA

MpeinieHue  NOpeacTaBisieT  co0OM  CIOCOOHOCTh — YUUTBHCS,  peliaTh
MOCTABJICHHYIO 3ajady. MpIlIUIEHHE MpeACcTaBiIseT co00M MNOpPOXKIEHHE HOBOIO
3HAHMS, aKTUBHYIO (POPMY TBOPYECKOTO OTPAKEHHS U MPEOOpa30oBaHUs YEITOBEKOM
JNEeUCTBUTEILHOCTU. MBIIIEHHE TAaKXKE MOXKHO MOHUMATh, KaK IMOJYyYEHHE HOBBIX
3HaHMM, TBOpUECKOE peodpa3zoBaHne UMEIoIUXCs npejcTaBieHuil. Ha pucynkax 8,
9 u 10 oTpaxkaroTcst 00IIME XapaKTEPUCTUKHU MBIITUICHHUS.

4 N\
~
* MpiuieHue — 3to paboTa MbICIIH, yMa.

* MpIuieHHe — BbICIIAs CTENEHb MO3HAHUS —
npouecc OTpaKeHUs 00BEKTUBHOM
JNEUCTBUTEIILHOCTY B TPEJACTABJICHUSIX,
noHsATHsX [25].

o % -

TonkoBsii coBaps C. U.
OxeroBa

* MplieHne — Mpolecc MO3HAaBAaTEIbHOM
JeSTENILHOCTH WH/IUBU]IA,
Ilcuxonoruueckuii caoBappb XapaKTEPU3YIOLIUICS 000011IeHHBIM U
OTIOCPEI0OBAaHHBIM OTpaKCHHEM
nevicrButensHoCcTH [29].

\ % o

PI/ICYHOK 8 — PaznuuHble MOoAXOAbI K OIIPECACIICHUIO «MBIIJIICHUEC)

B MHOFOO6p33HBIX SIBJICHUAX MBIIUJICHHA Pa3IMdarOTCsAa: MbBICIIUTCIIbHAA
ACATCIBHOCTb, MBICIUTCIBHBIC ﬂeﬁCTBHH, MBICIIMTCJIbHBIC  OIICPAlVH, q)OpMBI
MBIIIUICHUA, BHWJbI MBINUJICHUS, WHIAWBHUAYAJIBbHO-TUIIOJIOTHYCCKHUC 0COOEHHOCTH

MBIIJICHHWS, MBIIIJICHUEC KaK IIPOLCCC PCIICHNA TBOPUCCKUX, HCCTAHAAPTHLIX 3a1a4.
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» CrucTeMa MBICTUTENBHBIX NEHCTBUH, HampaBIIeHHAS
Ha peEImIeHHEe KakoW-Tnbo mpobneMsl. OTHenbHBIE
MBICJIMTCIIBHBIC ,Z[eﬁCTBI/IH CBsA3aHbl C PCHICHUEM
IPOMEXYTOUHBIX 3aJa4, COCTABHBIX dacTeil oOrmei
pobaems [15].

MuicnutenpHas
NEesITeNbHOCTD

.
>

* COBOKYITHOCTh MBICITUTEIBHBIX oreparnuii,

HAIlPaBJICHHBIX HA BBIABJICHUEC HEMOCPEICTBEHHO HE
MeIcTUTEIbHEIC NeHCTBUSA JAHHBIX, CKPHITBIX CBOMCTB M OTHOIIEHHH OOBEKTOB
peampHOrO Mupa. Kakmplii MBICTUTENBHBIN — aKT
OCHOBAH Ha CUCTEMeE orepaiuii [29].

*YMCTBEHHBIE  JCHCTBHA 1O  NpeoOpa3oBaHMIO

00BEKTOB (IICUXMUYECKUX COCTOSHHUH, MBICICH, Wi
00pa3oB W Op.), MPEACTABIECHHBIX B (HOpME MOHSTHI

[29].

MeEicuTenbHbIE onepannun

-

Pucynok 9 — Knaccudukarus sBISHUI MBIILICHUS

Bce mpIicauTenbHBIC OoIIcpal CBA3aHbI C dHAJIM30M M CHHTC30M. Ananus u
CHUHTC3 — OTO JABC HCPA3PBLIBHBIC CTOPOHBLI BCCTO IIPOHECCCA IMO3HAHMA. B nmponecce
IpCrogaBanusd MAaTCMATUKN aHAJIN3 IIOHUMAIOT, KaK IIPpUEM MBIINUJICHUS, ITPHU KOTOPOM
OT CICACTBUA INCPCXOAAT K IMPHYHHC, HOpOI[HBIHCﬁ 9TO CJICACTBHC, a4 CHHTC3, KaK
IIpUcM MBINUICHUA, IIPH KOTOPOM OT IIPUYMHBI IICPCXOIAT K CICACTBHIO,

MOPOXKIEHHOMY 3TOW pU4rHO#H [39].

Mplexnue

CDOpMI,I MBIIIJICHUS MpeIcHTENBHBIE
| ornepanu
—1 1

YMo3zakmoyeHne Tousitue Cyxnenue

— Ananms

WNHaykTuBHOE
— Cunte3

JenykTtusHoe

— CpaBHeHue

— AbcTpakius

— O0600611IEHNE

— Konkperusanust

Pucynok 10 — O6mas XxapakTepuCTHKa MBIIUIEHHUSI KaK IICUXO0JIOTUIECKOTO TpoIiecca
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J1J1s MOAPOCTKOBOTO BO3pACTa XapaKTEPHO TEOPETHUECKOE MBIIUICHHUE, TO €CTh
OH JOJDKEH HAY4YUThCS YCTAaHABIIMBATh HAWOOJIBIIEE YHCIIO CBSI3€d B OKPYXKAIOIIEM
mupe. Hackoiabko OBICTPO THOAPOCTOK MPHUCIIOCOOUTCS JAOCTUIraThb  YPOBHS
TEOPETUYECKOTO MBIIUICHHS, KOTOPOE OMpeAessieT IITyOuHy U KaueCTBO M3y4YEeHHOTO
UM  ydyeOHOro Marepuaja, a Takke JTO  CIOCOOCTBYET  IOBBIIIECHUIO
UHTCIICKTYaJIbHOTO pa3BuThs [24].

MatemaTueckoe MBIIIICHHE — 3TO KOMIUIEKC CIIOCOOOB YMCTBEHHBIX U
YyBCTBEHHBIX JIEHCTBUM, 00€CIEUNBAIOIINNA BO3MOKHOCTh YYalllUMCS OCMBICIINBATh
uH(popmanuio, opopMICHHYIO B aDCTPaKTHO-3HAKOBOM CHCTEME, U JIETKO paboTaTh €
Hel [8].

dopmupoBaHWe y  NIKOJIBHUKOB  MaTeMaTH4ecKOro  MbiluieHus [8]

MpenoiaraeT peaau3aluio cJeIyomux 3tamnos (puc. 11).

1. ®yHKIMOHAJIBHOE PA3BUTHE
MBICIINACATCIBHOCTU
IIKOJIbHUKOB;

N

A\

2. CTaHOBJIEHHE CLIOCOOOB )
YMCTBEHHBIX U UyBCTBCHHBIX
NEUCTBUH C MATEMAaTHUECKON

H}\Id)ODMaIII/Ieﬁl J

-

~

3. CtaHOBIIEHHE OCHOB )
JIOTUYECKOT'O MBILIIEHUS B
BI)Ipa)KeHI/II/I CBOUX
\_ naccv>_l§nennﬁ' Y,

~
J

4. ®opMupOBaHUE TBOPUECKUX
HaBBIKOB CaMOBBIPAKEHHUS Ha
YpOKax MaTeMaTHKH.

\

Pucynok 11 — ®opmupoBaHre MaTeMaTHYECKOTO MBIIICHHS

B ponu uHTENIEKTYyanbHOTO KOMIIOHEHTa MOKHO CUMTAaThb MAaTEMaTUYECKHUE
3HaHUS, MWHTYULIHUIO M JIOTUKY. OMOUHOHAJIbHO-TUYHOCTHOM COCTAaBIIIOLIEN
MAaTeMaTHYECKOT0 MBIIIJICHUS] €CTh BO3MOKHOCTb OTMETUTH TAKHE XAPAKTEPUCTUKH,
KaK CaMOKOHTpPOJIb, CAMOKPUTHKA, CLIOCOOHOCTh MOJy4aTh UCTUHHOE YIOBOJbCTBHE
OT IIpolecca M pe3ysibTaTa pELICHHs MaTeMaTU4YeCKOoW 3amadn. B kauectse

TBOPYCCKOI'O KOMIIOHCHTA MATCMATHUYCCKOI'O MBINIJICHHA, MOXHO OTMCTHTb TaKHC
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XapaKTepUCTUKU:  OerjJocT, THOKOCTb, OPUTMHAIBHOCTh, Pa3pabOTaHHOCTH,
abcTparupoBaHue, CONPOTUBICHUE 3aMBIKAHUIO.

Korga y4eHuk caM OpraHu30OBBIBA€T IMPOIECC CBOETO OOYYEHHS, TO TaKOe
HIKOJIbHOE 00pa3oBaHue MOXKHO cunuTaTh d(hdektuBHbIM [4]. To Kak y4yamuiics ymeer
pelaTh 3a1a4y TOBOPHUT O €r0 YPOBHE MAaTEMaTHYECKOTO MBIIIUICHUS. 3Hasi OTPOMHBII
NOTEHIMAN 3a7ad MO0 MaTeMaTUKe, MOXKHO MOAOHpaTh AJs OOy4arolIuXcs TaKue
3aJa4M, KOTOphIe Obl Pa3BUBAIU Yy HUX YMEHUS aHAJIU3UPOBATh, KOHKPETU3UPOBATD,
0000111aTh, COCTABIATH IJIAH PELICHUS U JIeTaTh BHIBOJBI IO JAHHBIM 33a4aM.

JIis  COBEpIICHCTBOBAHHUA W  Pa3BUTHSI MAaTEMaTHYECKOTO  MBIIUICHUS
HEOOXOJMMO HCITIOJIb30BaTh BO3MOXXHOCTH BH3YaIHM3aIlMd, TO €CTh IOKa3bIBATh
HarJsgHO pa3HoOOpaszHble MoAend M 00beKThl. UYUTOOBl XOpoLo pa3BUTh
MaTeMaTHYeCKOe MBIIIJICHUE Uil Hadajda Hajgo chOpMHUPOBATH MPOCTPAHCTBEHHOE
MBILJIEHHE, B 3TOM OYE€Hb XOPOILIO MOMOXKET NpeaMeT reomerpus. Kpome Toro, ans
Pa3BUTHS MAaTEMaTHYECKOTO MBIIIICHUS HAJ0 MOCTOSHHO C YYaIIUMHUCS MPOBOIUTH
MaTeMaTHYECKHUE BBIUYMCIICHHS B yMe, 0€3 UCIOJIb30BAHUS TEXHUYECKUX CPEICTB.

Takum o00pa3oMm, OCHOBHOHM 3ajadel B3pOCIHBIX B paboTe ¢ JeThbMHU
MOJIPOCTKOBOTO IIKOJLHOTO BO3pacTa SIBISIETCA — CO3JJaHHE ONTHUMAIbHBIX YCIOBHM
JUIL PACKPBITHS M peajHn3alid BO3MOXKHOCTEH NeTel ¢ y4eTOM WHAWBHIYaTbHBIX
CIIOCOOHOCTEM KaXKJ0ro ydaierocs. IToMy MOXET MoMoub JauddhepeHIIupOBaHHBINA

MOAXO0/ B O0OyYEHHUH.

1.3 Meroauka npenogasanus tembl «KBagparuynasi QyHKUUSD> B YCJIOBUAX

ypoBHeBo# 1uddepenunanumn 00ydeHus B 8-9 kiaccax

Konnenmus ypoBHEBO# AuddepeHnraniy BO3HUKIA TPU PACCMOTPEHUH HEJIETKON
CUTyallud B OOLIECTBEHHOM IIKOJIE, KOTOPasi CTapaeTcsl HAy4uTh a0COJIOTHO BCEX B
paBHOM CTEMEeHU Ha BHICOKOM ypoBHE. He m1000ii yuamuiics ciocoOeH UM OBIIAJETh.
Ha camom nene, u oOmiecTBy HE HY)KHO TaK MHOTO JIFOJICH, 3HAIOIIUX, HAmpUMeEp,
MaTeMaTHKy OJMHAKOBO MpeBocxogHo. Heobxoaumo, uToObl Oo0Jbllas 4YacTh

ydamuxcs 06J1a11ana MaTCMaTHYCCKMMH YMCHUSAMH U HABBIKaAMH, BA’)KHBIMH B 6B1Ty u
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OOIIIECTBEHHOM NPOU3BOJCTBE, a Kakas-TO 4acTh OOIIECTBAa 3Hajlla MaTEMAaTHKy Ha
OoJsiee BBICOKOM ypoBHE. Jljisi pelieHuss 3TOMl mpoOJeMbl METOJUCTBI, YYECHBIC
pa3zpaboTaiii TEOpEeTUYECKUE MOJIOKEHUST YpOBHEBOU qud depeHmanuu o0yueHusl.
Cornmacio, T.H. TIpamp um H.C. KapacekoBoit [10] mnpu opraHuzanuu
mudpepeHIupoOBaHHOTO O00y4YeHHUs HEOOXOAMMO PEIIUTh CIEeAYIoIUe 3aJadyu

(puc. 12).

4 )
1. Jlenenue y4eHUKOB Ha
TPYIIIIBI.

- J

X
4 )

2. IloaroroBka 3agaHun
JUISL KQXKIOU IPYIIIBI

00yJaroIIuXCsl.
\ J
\

( )
3. OcyiiecTBieHrE
KOHTPOJIS.

. J

\

Pucynok 12 — 3anaun quddepeHImpoBaHHOTO 00yUSHHS

AHanu3 NCUXoJ0ro-neIarorniyeckon JIuTepaTypsl 1 00pa3oBaTeIbHON MPAKTHKU

[13], [10] mokassiBaeT 1eaecoo0pa3HOCTh e IeHUE Kilacca Ha TpU Tpymisl (puc. 13).

~

'O6yqa}0mne0ﬂ, HCIBITBIBAIOMIUC TPYAHOCTU MPU HU3YYCHHU MATCMATUKW Ha

0a30BOM YpOBHE (HM3KUH YPOBEHB).
1 rpynma )

~
'O6yqa}0mne0ﬂ, HE HCHBITBIBAOINWUEC TPYAHOCTU IPHU M3YYCHHUU MATCMATUKH HaA
6a30BOM YPOBHE, HO UMCIONIIUEC 3aTPYAHCHUA P PEIICHHUN 3a/1a4 ITOBBIIIICHHOT'O

2 rpynma | YPOBHA (CpelHHii ypOBEHB).
J

~

*OOyuaronecsi, He HCHBITHIBAIONIME TPYIHOCTH TPH PEIICHUH  3a1ad
MOBBIILIEHHOTO YPOBHS (BBICOKHI YPOBEHb).
3 rpymma

J

Pucynok 13 — [lenenue ygammxcsi Ha TPYIIBI B YCIOBHUSX YPOBHEBOU MU depeHInanum

0o0y4deHus
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BakHO OTMETHUTH, YTO JaHHAs CXEMa MOJPa3yMEBAET JEJICHUE Ha TPU IPYIIIbI, HO
JIEJICHUE MOXKET OBITh W JAPYTHMM B 3aBHCHUMOCTH OT KOHKPETHOTO KJIacca, TEMbI H
JPYTUX MOKa3aTele BEpOsSTHO JIeJICHUE YYEHUKOB Ha 00JIblllee KOJTUYECTBO IPYIIIL.

Hcnonp3oBanne yciaoBuil ypoBHEBOW muddepeHinanuu oOydYeHHS Ha YPOKE

npeanosaraer (puc. 14).

A

paboTy ¢ HECKOJIBKIMU I'PYIIIaMH yJalIuXcs Ha
Pa3HBIX YPOBHAX YCBOCHHS MaTepuana;

- J

7 \

/~ Hamuune yaeOHO-METOAMYECKOTO KOMIUIEKCa: OaHK )
3aJIlaHUI 00S32aTETFHOTO YPOBHS, BEIICIICHHE
00513aTeIBHOr0 MaTepralia B y4eOHHUKaX, CHCTEMa
CHETMATFHBIX TUAAKTHIECKAX MAaTEPHUAIOB, B TOM
YHCIIe CAMOCTOSATENBHBIX, PAKTUIECKIX H
KOHTPOJILHBIX pabor;

N
AN

CII0CO0 KOHTPOJIS B YCIOBUSX YPOBHEBOH
IuddepeHnranu 00yIeH st — TECTHI ¢ BBLIOOPOM
OTBETOB U HA 3aII0JIHEHHE IPOITyCKOB. Bubl
KOHTPOJISL: 3a4eTHl (TeKyIIne, TeMaTHIeCKHe),
\_ caMoCTosTebHbIC paboThI [36)]. )

\

Pucynok 14 — YcnoBus ypoBHeBoi AuddepeHnnanuu o0yuyeHus: Ha ypoKe

[IpumeneHue yciaoBuil ypoBHEBOW auddepeHmanuu o0yueHHus Ha ypOKax
MaTeMaTUKU MO3BOJSET MOBBICUTh KAuyeCTBO 3HAHWI M YMEHMH IO MPEIMETY.
VYcunuBaeTcss TOJIOKUTENbHAsT MOTHUBAIMS K OOYYEHHMIO, CaMOOIIEHKA YYEHUKOB
CTAHOBUTCSI 0o0Jiee peabHOM, ciiadble MIKOJbHUKUA JIOCTUTAIOT HEO0OXO0IUMOI0
MUHMMYyMa 3HaHUW, a MO HEKOTOPhIM TEMaM [a)K€ IMPEBBIIIAIOT €ro, a CHIIbHBIC
y4Jalirecs: He MepecTaroT CTapaThCs YUUTHCA.

PaccmoTpum MeTonuky nipenogaBaHust TeMbl «KBagpatuunas ¢yHkius» B 8-9
KJIaccaX C HCIOJb30BaHUEM CIEAYIOIINX KOMIIOHEHTOB B YCJIOBHUSAX YPOBHEBOM
nuddepeHnanun: Mead W 3aJadd; CoJepKaHUe;, METOAbl OOYy4YeHHs; CpEelICTBa
oOy4uenwsi; GOpMBI U BUBI KOHTPOJIS.

1. IlepBoe, uto TpeOyeTcst pacCMOTPETH B MpernogaBaHuu TeMbl «KBagpaTuuHas
GYHKIUS» 3TO IEIM M 3aJa4 M3ydeHHs Tembl [28], KoTopble MpeacTaBICHbI Ha

pucyHkax 15 u 16.
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Henu n3yueHus: TeMsbl

1 epynna:
Obpazosamenvhast.
[MO3HAKOMUTH  yYaIIUXCS  C
KBaJIpaTUIHON (DyHKIMEH Kak C
MaTeMaTUIeCKOM MO/IEITBIO,
OIHCHIBAIOIICH MHOTHE]
3aBHCUMOCTH MEXKY]
[peaTbHBIMU BEJINYNHAMUY,
HAYYUTh  CTPOUTH  Tpaduy
KBaJpaTHYHOM  (QYHKIUH 1]
quTaTh 1O  rpaduKky  €e

CBONCTBA.
[BocnumamenvHast: o0ydJarth
HaBBIKAM aJCKBATHON OIICHKY]
[pe3ynbTaToOB MIpEAMETHOH]
esITENBHOCTH  HAa  YpOKe,
[YMEHSI KOHCTPYKTHBHOTO
COTpYyIHHYECTBA B IPOIECCE)
[MapHOW WM  KOJUIGKTHBHOU
[pabOTBI Ha ypOKE; pa3BHBATH
MHTEpEC K MaTeMaTHYeCKOMY]
TBOPYECTBY U MaTeMaTHIECKUM|

CIIOCOOHOCTAM.
Passusarowjas. (GopMUPOBaHUE]
12§ pa3BUTHSA AHAJIATHKO
CHHTETHICCKOTO
MATEMAaTUIeCKOTO MBIIILICHHS;
[pasBUTHC YMEHUS
OCMBICIIEHHOT'O OBICTPOTO
uTeHMs ~— uHGbOpMaIH,  e¢)
[PYIIUPOBKH 10 3aJaHHOMY]
OCHOBAHHUIO.

2 epynna.
Obpaszosamenvhasi:
[MO3HAKOMUTh  YYalIUXCid  C
KBaJIpaTUYHOM (DyHKIMEH Kak ¢
MaTeMaTHYECKOU MOJEIbIO,
OITHCHIBAIOIIEN MHOTH€]
3aBHCUMOCTHU MEXTY
[peaIbHBIMU BEJIMYUHAMU
HAY4YHUTh CTpOUTH  TpaduK
KBaIpaTUYHOM  (QYyHKIUH 1]
qUTaTh 1O TpaduKy ee CBOICTRa,
HAY4YUTb MMOKa3bIBaTh
CXeMaTH9IecKoe N300pakeHue Hay
KOOPJIMHATHOM IJIOCKOCTH]
rpaguk KBaJIpaTUIHOM]

GbyHKIHN.
[Bocnumamenvhas:. 00yuaTh|
HaBbIKAM aJ€KBAaTHOM OIEHKH]
[PE3YyJIBTaTOB MIpEeAMETHOMH|
e TeNbHOCTH Ha YPOKe, YMEHUS]
KOHCTPYKTHBHOT'O
COTpYJIHHMYECTBA B  IIPOIIECCE)
MapHOW  WIH  KOJJIEKTUBHOM]
[paboTEI Ha YpOKe.
Paseusarowjas. (HOPMHUPOBAHUE
151 pa3BUTHS AHAJTUTHKO-
CUHTETUYECKOTO
MaTEeMaTUYECKOTO  MBILUICHUS,
Ipa3BI/ITI/Ie JIOTMYECKOTO y
KpPUTUUYECKOTO MBILIUIEHUS,
KyJIbTypbl ~ PE4Yd;  pa3BUTHE]
[YMEHHUS OCMBICJIEHHOTO
OBICTPOTO YTEHUS WHPOPMALINH,
ee TPYIIUPOBKU IO 33JaHHOMY]
OCHOBaHHUIO.

3 epynna:
ObOpazosamenvHas. MO3HAKOMUTH|
VIaIuXcsl ¢ KBaPaTHIHON (PyHKITHCH
Kak C MaTeMaTHYeCKOH MOJEINEIO,
ONMCHIBAIOIIEHT MHOTHE 3aBHCHMOCTH]
MEXIy  pEalbHBIMH  BEIUYAHAMU,
HAYYHUTh CTPOUTH rpaduK
KBaJIpaTHYHON (PYHKIMH U YUTATH TI0
rpaduky ee CBOHCTBa; HAy4YUTh
MMOKA3bIBATH CXEeMaTH9IecKOe
n300pakeHHe Ha  KOOPAWHATHOM
[UIOCKOCTH TpadyK  KBaJpaTHUHOH
(YHKIIMM Hay4uTh CTPOUTH TIpaduy]
(YHKIIMA HA OCHOBE MPeoOpa3OBaHHM
M3BECTHBIX rpaduKoB.
[Bocnumamenvhas. 00y4aTh HaBbIKaM

QJIEKBaTHON  OIICHKM  PE3yNbTaToB|
[IpPEeIMETHOH NIesTeNbHOCTH Ha YPOKE,
yMeHUsI KOHCTPYKTHBHOTQ

COTPYJHMUYECTBA B IPOLIECCE MApHOM
VUTH KOJUISKTHBHOH paboThl Ha ypOKe,
Paszsusarowaa:  (GopMHpoOBaHHE U]
[Pa3BUTHUA aHAJIUTUKO-CUHTCTUYCCKOTO|
MaTEMaTHUYCCKOI'O MBIIJICHUS,;
[pa3BHuTHE JIOTUYECKOTO u
KPUTHYECKOTO MBIIUICHUS, KYJIbTYpbI
[peul, CIIOCOOHOCTH K YMCTBEHHOMY]
3KC1'IepI/IMeHTy; pa3BUTHC YMEHU
OCMBICIIEHHOTO ~ OBICTPOTO ~ YTEHUS]
uH(pOpMaIy, ee TPYNIUPOBKU II0
3a1aHHOMY OCHOBAHUIO.

Pucynok 15 — Ilenu uzydenus temsl «KBagpatnyHas QyHKIHS»

2. Ilocne TOT'O, KaK OIIPCACINIIN LCIN U 3aJa9r NU3YUCHUS TCMbI ((KBaI[paTI/ILIHaH

(GyHKIHSD» HEOOXOIMMO PACCMOTPETh €€ COJIEPIKATESIBLHYIO CTOPOHY.

Brinenum ocHOBHOE cojiepxkanue Tembl «KBampaTtuunas QyHKIUsS», ¢ y4ETOM

TEMaTHYECKOT0 TuIaHupoBanus [28] u mporpaMMsl 1o Matemartuke (puc. 17).

Bce Tpu rpynmel no ypoBHI0 auddepeHuuanun o0ydeHusl U3y4yaroT JaHHYIO

TCMY. Pa3HI/IHa JIMIIb B TOM, YTO yYallUCCA 1 I'pynIibl paCCMaTpUBaAOT JAHHBIC TCMbI

Ha HU3KOM (0a30BOM) YPOBHE, a ydaluecs 2 TPYIIbl Ha CPeTHEM YPOBHE, a yJalluecs

3 rpynnsl Ha BBICOKOM YPOBHE.

3. OI[HI/IM M3 TJABHBIX COCTABJIAIOMIMX MCTOJIHUKH IIPCIIOAABAHMA TCMBI

SIBJISIIOTCS] METObl 00YUEHHMSI, KOTOPhIE UCIIOIB3YET YUUTEIh Ha YPOKE.
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3agauu TEMBI

1 rpymma
1. Paccmotpets
HCCJIEJOBAHUE CBOMCTB
KBaJpaTHYHOHN (QYHKITUH,
ocoOeHHOCTeH
pacnooXeHus TpahuKOB Ha
KOOPJIMHATHOH IJIOCKOCTH;
2. 3aKpenuTh Kak ObICTPO U
[MPaBUWIIBHO CTPOUTH IpaduKh
KBaJ[paTHYHBIX QYHKIIUN HA
KOOPJIMHATHOH IJIOCKOCTH;
3. 3aKpenuTh OT Yero
3aBHCHUT PACIIONIOKEHIE
rpa¢uKOB TaHHBIX (QYHKIMN
Ha KOOPAUHATHOI
TUTOCKOCTH;

4. Ucnonws3oBaHUE peHICHUS
3a/1a4, CBSI3aHHBIX C JJAHHOM
TeMOi1, 6a30BOT0 YpOBHS
CIIO’KHOCTH.

2 rpymra
1. OnuceIBaTh UCCIIEA0BAHUE

CBOMCTB KBaJIpaTUIHON
(dbyHK1IMH, 0cOOeHHOCTEH
pacnosoxeHus TpaduKoB Ha
KOOPJAWHATHOM IJIOCKOCTH;
2. Ucnonw3oBanue
aJropuTMa MOCTPOEHUS
rpaduKoB (GyHKINH Ha
KOOPJIMHATHOM MJIOCKOCTH;
3. Bocripou3BOauTh OT YETO
3aBUCHUT PACIIOJIOKCHHE
rpadMKOB JaHHBIX (QYHKIUHI
Ha KOOPJMHATHOU
IUIOCKOCTH;

4. Ncnonp30BaHue CBOIMCTBA
KBaJIpaTHYHOH (DYHKIIMU TIPH
pEeUIeHUH 3a/1a4 CPETHETO
YPOBHS CJIOKHOCTH.

3 rpynna
1. Bocripou3Boauth
HCCIIEIOBAaHUE CBOMCTB
KBaIpaTHYHOU (PYHKIIWH,
0COOEHHOCTEH
pacrosoXeHus rpapuKOB Ha
KOOPJIMHATHOM MJI0CKOCTH;
2. Boctipon3BoauTh
aJTOPUTM MTOCTPOCHUS
rpadukoB QyHKINH Ha
KOOPJIMHATHOM MJI0CKOCTH;
3. Bocripou3BoauTh OT 4ero
3aBHCHUT PACIOJIOKEHHE
rpadUKOB TaHHBIX QYHKIUI
Ha KOOPJIWHATHOU
IUIOCKOCTH;

4. Pemrenwue 3amau,
CBSI3aHHBIX C JJAHHOHN TEMOM,
BBICOKOT'O YPOBHS
CIIO)KHOCTH;

5. Mcnonp30BaHue CBOMCTBA
KBaJIpaTHYHON (PYHKITUH MTPH
pELIeHNH 3a/1a4 C
napamMeTpoMm.

Pucynok 16 — 3agauu uzyuenus tembl «KBagpatnyHas QyHKIH»

CaoiicTBa KBaApaTHIHON
(hbyHKIIMH: BO3pacTaHue u
yOBIBaHHUE, COXpPAHEHHE
3HAaKa Ha MPOMEXKYTKE,
HanOoJbIICce
(HanMeHbIIIee) 3HaUCHHE.

Pemenue HepaBeHCTB BTOPOI
CTEIEHU C OJTHOM MepeMeHHOi.

KBaaparuunas QyHKIms
U ee rpaduk.

Pucynoxk 17 — Conepsxanne Tembl «KBanpatuaHast GyHKIIHS

Ha pucynke 18 oTpaxeHbl pa3iMyHble MOJIXO/Abl K TPAKTOBKE MOHATHS «METOJa

OOyYCHHUSI.

PaccMoTpuM MeTOonbl 00y4YeHUsl, KOTOPhIE MOXHO MPEMJIOKHUTh YUUTENAM IPU

n3ydeHuu TeMbl «KBanpatudyHas QyHKIH B yCIOBUSX YPOBHEBOH qud hepennmanuu

oOy4eHus.
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B. Oxonsb

*Meron oOydeHHs — 3TO ONpPOOOBAaHHAS M CHCTEMAaTHYeCKH (YHKIMOHUPYIOIIAs
CTPYKTypa AEATEIbHOCTH YYUTENEH U ydallUXcs, CO3HATENIBHO pealu3yeMas ¢ LEIbo

OCYIIECTBIICHUSI 3aIIPOrPAaMMHUPOBAHHBIX U3MEHEHHH B JINYHOCTH ydaruxcs [26)].

~

N/

B.1.
AHppees

*Merox oOyuyeHHsS] — 3TO, C OIAHOH CTOPOHBI, METOJbI IPEMOJaBaHUs, a C JIPYrod —

yuenus [3].

N

J

Pucynox 18 — PaznuuHble MOIX0IbI K OMPECICHUIO TOHATHS «METOJT 00YUCHUS»

B pamkax ®I'OC OOO omnucaHbl CIEIyIOMHE METOJbl OOyUCHHS: MacCHBHBIC,

AKTUBHBIC 1 HHTCPAKTUBHBIC. A Taxxke npeamnojaracTcsa UCrioJIb30BaHUC aKTUBHBIX U

HHTCPAKTHUBHBIX MCTOIOB, KaK Ooiee IIGIZCTBGHHBIX )51 3(1)(1)€KTI/IBHI>IX B IIpoHLeccce

oOyuenus [37].

B MCTOOAUKC IIPCIIOAABAHHUA TCMBI IIPUBOAUTCA CJICAYIOIIAA Knaccn(bm(am/m

MeTo10B 00yueHus (puc. 19).

Vs

N  Korza yuuTedb JOMHHHPYET, a ydaliumecs — N
maccuBHBL. Takume Meromsl B pamkax ®I'OC OO0
Npu3HaHbl HauMeHee OS(QQEKTHUBHBIMU,  XOTS
WCTIONB3YIOTCS Ha OTAETBHBIX YPOKax 00ydaromiero
tima.  CaMmbplii  pacmpOCTPaHEHHBIM  TpUEM
Y IIACCUBHBIX METOJIOB — JIEKLIUSA, paccKas J

ITaccuBHEIE

Ve

*37eCh Y4YMTEllb UM YYCHHK BBICTYHNAIOT Kak
AKTUBHBIC paBHOIIpaBHBIE YYACTHUKH YPOKa, B3aUMO/IEICTBHE
MIPOUCXOJIUT IO BEKTOPY YUUTENb = YUCHHUK.

N/

-

I/IHTep AKTUBHBIC

*Haubonee s¢dexTrBHBIE METOABI, HNPU KOTOPBIX
YUEHHKH B3aHMOJICHCTBYIOT HE TOJILKO C YUUTEIIEM,
HO | YT C ApyroM. BekTop: yunTens = y4eHUK =
YUYEHVIK.

Pucynok 19 — Knaccudukanus meronoB o0ydeHus

KaxnoMy MeTony COOTBETCTBYET OIPEAECICHHBI YPOBEHb I103HABATEIBHOU

ACATCIIBHOCTU Y4YalllUXCA, CICAYCT O6paTI/ITB BHUMAHHC, YTO YKa3aHHbLIC MCTOILI

pacipCacAr0OTCA 110 CTCIICHU MMO3HABATECILHOM aKTUBHOCTH M CaMOCTOSITCJILHOCTH B

JESATCIIBHOCTH YUaIlUXCsl, CII0KHOCTH MMO3HABATEIBHOM JEATSIBHOCTH yuaruxcs [20].

[ToaToMy B ycrmoBusx ypoBHEBoOW AuddepeHimanuu 00ydeHus g KaKI0H TPYTIIIbI

HEO00XO0IMMO

HCIIOJB30BATh Pa3HbIC MCTO/AbI O6y‘—IeHI/IH.
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MeTtoasl 00ydeHus

1 rpynna 2 rpymma 3 rpynna
— — I -
OO0BACHUTEIBHO- [TouckoBBIit (n3noxxeHue
WIDTFOCTPATUBHEIH (3HAHUS . y4eOHOTo MaTepuana
yuanumMcs IpeaIararoTcs B [IpoOnemHubIit (mpeanonaraet MPENOIHOCUTCSL Kak TIpodiema,
"roroBoM" BHJIE; YUUTENb [IOCTABHOBKY POOICMBL TpeOyromas  oT  00y4aeMbIX
OpraHu3yeT Pas3InIHBIMH (pobiieMHOM CUTyallnH, CaMOCTOSATENBFHOTO  pa3peleHus
- croco0aMu BOCIIPHATHE DTHX —HpOGIEMHOTO BOI}POCE‘) U | MaM Xe «OTKPBHITUS», KOTOPOE
3HAHUH; ydaliecs TIOUCK pemeHnn 9TOoHU HEOOXOIMMO CHeNaTh UM CaMHM,
OCYIIECTBJISIOT BOCIIPUSITHE U npoOIeMBl  HYepe3 _. anann3 obecrieunBaeT BOBJICUCHHE
OCMBICJIEHUE 3HAHMUIA, MOIXOOHKIX cHTyauwii) [37]. y4amuxcs B pOIIECC
(UKCUPYIOT UX B CBOCH CaMOCTOSITEITHHOTO
namsti) [27]. , | nproOpeTeHnsT 3HaHWH, cOopa U
u3ydeHus uHpopmarmn) [27].

YacTHYHO-TTOMCKOBBIN
PenpoyKTUBHBIH (snamps | (BHAHMS YHAUIAMCS  HYXHO 8l -
6 . POEKTHBIN (TIpernonaraet
VALIMCS  TPEJUIATAITCS B NOOBIBATh  CAMOCTOSITENBHO; .
CaMOCTOSTENbHBII aHAIN3
"OTOBOM" BHIE, YUHTENb He YUUTENb OPraHU3yeT TOUCK .
HOBBIX 3HAaHUI C [OMOLIbIO 3alaHHON CHTyallnl 1 yMCHHIE
TOJBKO COOOIIAET 3HAHUS, HO U HAXOJIUTH PELeHHE NPOGIIEeMbl)
. Opa3HbIX CPEICTB; A p p
OOBSACHSAET WX,  ydalluecs PasHooop )
| lco3narensHO ycBauparor | |[YIaLlecs TI0A
3HaHMS, TOHMMAlOT wux u  |PYKOBOIACTBOM YHUTEIA
3aIIOMHHAIOT, HeoOXoauMast CaMOCTOATEILHO o
MPOYHOCTD YCBOCHMSA paccy;aarot, cosz%a}oT 1 UccnenoBarenbekuii  (y4uTeNb
oGecrieunBaeTcs myrem ~ [P3pCUIAIOT - NPOLJIEMHBIC BMecTe c yUaIUMHUCS
MHOTOKPAaTHOTO  ITOBTOPEHUS CI;;YJ?E?;e IPIIero T.1L., Hm‘i dopmyaupyer npobremy,
\SHaHHH) [27]. I(:1))0 yMI/I TCS OCOSZIaHHLIe PaspCLICHHIO KOTOPOi
ln qur};leoHaHm) [27] TOCBSILAETCS OTpE30K
p ' y4eOHOr0 BPEMEHH; ydallnecs
CaMOCTOSTEIILHO IOOBIBAIOT
3HAHUA B HpoIecce
pa3penieHus POOJIEMBI,
CpaBHEHHS PasIMYHBIX
BapUaHTOB MOJTy9aEMBIX

OTBCTOB,ACATCIILHOCTD YYHUTCIIA
CBOIUTCA K OIICPATUBHOMY|

YIIPaBICHUIO MPOIIECCOM
pelIeHus MIPOOJIEMHBIX
\3az1at{;nonyquHme 3HaHUS
OTIMYAIOTCS IITyOUHOM,
‘HpO‘IHOCTLIO, JIEHCTBEHHOCTBIO)
[27].

Pucynok 20 — Vcnionb3yemble MeTO bl 00ydeHUs B yCIOBUSIX YpOBHEBOH nuddepenmanmu

o0y4deHus

4. Taxke OJHUM W3 TJaBHBIX COCTABIISIONIEH METOJIMKU H3YYEHHS] TEMBbI

ABIIIETCS BEIOODP cpencTB o0yuenus. CpencrBa o0ydeHus BKIIOUYAIOT B ce0si: yueOHO-
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METOJMYECKHE MaTepHallbl, MEPCOHAJIBHBIM  KOMIBIOTEP  (MYJIbTUMEAUINHBINA
IPOEKTOP, MHTEPAKTHUBHAS JOCKAa, TECTOBBIE 3aJlaHUs, CUCTEMA PA3HOYPOBHEBBIX
3a/lay, 3a7a4d MpUKIagHoro xapakrtepa). CormacHo 1.2. Ha ypokax MaTeMaTHKH,
HEOOXOJMMO, KaK MOXHO 4Yalle HCIOIb30BaTh: MYJIbTUMEIUNUHBIA TMPOEKTOP,
WHTEPAKTUBHYIO JIOCKY, a TaKXe pa3iMuHble PUCYHKH U (ororpadum, rpaduku,
JMarpaMMbl, CTPYKTYPHBIE CXEMBbI, TAOIHIIBI U T. [I.

CpenctBa 00yueHHs — 3TO TMpEAMETHOE oOecleueHre ydeOHOro mpoiiecca,
KOTOpO€ B Y4Ye€OHOM TIPOIECCE BBIMOJHIET POJb CEHCOMOTOPHBIX CTUMYJIOB,
BO3JICHCTBYIOIIMX HAa OpPraHbl YyBCTB y4YalIUXCS W  OOJIETYAIOIIUX UM
HEIOCPEICTBEHHOE MITM KOCBEHHOE TTo3HaHue Mupa [33)].

B kadectBe 0IHOTO M3 BUIOB CPEICTB 00y4eHMs], B paboTe Mbl Mpeiiaracm
UCIIONB30BaTh Tpu  u3ydeHHH TeMbl «KBampatumuHas QyHKIUS»  CHCTEMY
Pa3HOYPOBHEBBIX 3aJlad B YCJIOBMSIX YpOBHEBOW nuddepennmanuu oOyueHus. B
tabnuue 1 npuBeneHsl 3a1anus i yqyauuxcs 1, 2 1 3 rpynmsl.

Tabmuua 1 — PazHoypoBHEBBIE 331241

| rpynna 2 rpynna 3 rpynna

1. Vkaxute koopaunatsl | 1. Haiinure koopamuatel Touek | 1. Halinute  HanMeHbluee

BEPILKHBI TapadoIbL: nepeceyeHmst napaboibl: | 3HaYeHHE QYHKIUU:

y =x%+4x + 1. y = —3x + 2 c ocsiMu KoopauHar. | y = 2x% + 4x — 3 pu x.

2. Haiimure koopmuHatel | 2. [lpm  kakux  3HAYCHUAX | 2. Onpenenure

TOYEK IepecedeHns | mapaMmerpa a BepliMHa napadossl | koaduueHTsl a, b, c, eciu

napaboner y =- 2x% + |y = 4x*- (-4a+1)-x-5 TOYKa ¢ KoopauHatamu (-1;7)

+3x-1 c OCSIMH | UMEET OTPHUIIATENIbHYIO abcuccy? | MPUHAIIEKUT apabore

KOOpAUHAT. y = ax? + bx + C, a TOYKa C
koopauHatamu (1;5) sBasiercs
€€ BEpIIMHOM.

VYyammmcs 1 rpynmnsl IpesiosKeHbl 3a1auu JJIsl PEIICHUs] HU3KOTO YPOBHSI, a
ydamuMcsi 2 TPYMIbl MPEAJIOKEHBl 3a7add JJIsi PEHIeHUs CPEIHEr0 YpOBHA, a
yYamuMcst 3 TPYIIbI MPEAJIOKEHBI 3a/1a4l BEICOKOTO YPOBHS CIIOKHOCTH.

5. B ycnoBusix ypoBHEeBOW mguddepeHimanui oOy4eHHs HEO0OXOIUMO
OTCJIC)KUBATh YPOBEHb YCBOCHHS YUCOHOTO MaTepHaa JUisl 3TOr0 HYXHO MPOBOJIUTH
pPa3HOTO pojaa KOHTPOJIb. DOPMBI 1 METOIBI KOHTPOJISI MOYKHO TMPEIaraTh yaamyuMes
OJIMHAKOBBIC, €IMHCTBEHHOC WX OTJIMYME JODKHO 3aKII0YaThCsl B CIIOXKHOCTH

BBINOJIHEHUS 3aJaHui. [[nsd mepBOM Ipymmbl JIy4lle MCIIOJIb30BaTh CIIECAYIOLIME
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METO/bI KOHTPOJIS: OIIPOC, TECTUPOBAHKE, YIIPAKHEHUS, TUIIOBBIE 3a1a4n. JlJ1s1 BTOpou

TPYIIIbI JIy4YIl€ UCIOJIb30BaTh CIEAYIOIIME METOIbl KOHTPOJISA: paboTa Mo KapTOUKe,

yhIpakHeHusl, 6ecella, CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. J{Jist TpeThel rpyIbl Jyyliie

HCIIOJB30BATh CJICAYIOMIME MCTOJbl KOHTPOJIA: CaAMOKOHTPOJIb M B3aUMOKOHTPOJIb,

y4eOHBIN MPOEKT, cocTaBieHue 3a1a4. B Tabnune 2 npeacTaBieHbl BUbI, POPMBI U

MCTOAbI KOHTPOJIA C YICTOM ACIICHUA YUAIINXCA HA I'PYIIIIBL.

Tabmuna 2 — Buasl, ¢opMbl W METOABI KOHTPOJII B YCIOBHSIX YPOBHEBOU

nuddepennpany o0y4eHus

KJIACCHAsA); pOJICBbIC M (WJIH)
UMUTAIMIOHHBIC UTPHI.

Temamuyweckuii KOHmMpOJib.
CaMOCTOSITENIbHAS paborta
y4armxcs (momarHs,

KJIaCCHAsA); pOJIEBBIC M (WJIH)
MMUTALMOHHBIE UTPBI; ONIPOC.
Ilpomeorcymounvii
KOHMPOTb: 3a4eT
(muddepeHmpoBaHHBIN
3a4eT); DK3aM€EH; IUKTAHT.
Hmozosviti KOHMPONb:
KOHTPOJIbHBIE u
CaMOCTOSITENIbHbIE Pa0OTHI.

KJIACCHAsl); poJIeBbIe W (WIIH)
MMUTAIMOHHBIC HTPHI; OIPOC.

Temamuyweckuii KOHRmMpOJib.
CaMOCTOSITENIbHAs pabora
y4arnmxcs (momarrHsis,

KJIACCHAsl); poJieBble W (WJIM)
MMUTALMOHHBIE UTPBI; OMPOC.
Ilpomesxcymounviii KOoHmpons:
3ayer (audQepeHInpoBaHHBIN
3a4eT); HK3aMeH; TUKTAHT.
Hmoeoswiii KOHMPOJIb:
KOHTPOJIbHBIE "
CaMOCTOSITeNIbHbIE PaOOTHI.

1 rpynma ‘ 2 rpynmna 3 rpynmna
DOpMBI KOHTPOJIS
IIpeosapumenvhoiii IIpeosapumenvhuiti konmpons: | [Ipedsapumenvhblii KOHMPOIL.
KOHMpPOb: KOHTPOJIbHBIE U | KOHTPOJIbHbIE u | ompoc, KOHTPOJIbHBIE u
CaMOCTOSITENIbHBIE PAOOTHI CaMOCTOSITeNIbHBIE PaOOTHI. CaMOCTOSITeNIbHBIE PAa0OTHI.
Texywuu koumponw: | Texywuti koumpoaw: | Texywuti KOHMPONb:
CaMOCTOSITENIbHAS paboTa | camocTosITeNnbHas paboTa | camocTosITeNbHas pabota
y4aIuxcs (momarHss, | yqammxcs (nomarHss, | yqammxcs (tomarHss,

KJIACCHAsA); POJIEBbIE W (MJIN)
UMUTAIMOHHBIC UTPHI; OIPOC.

Temamuueckuii KOHRmMpOJib.
CaMOCTOSITENIbHAs pabora
y4arnmxcs (momarHsis,

KJIACCHAsI); poJieBble W (WIIM)
UMUTAIMOHHBIE UTPHI; OIMPOC.
Ilpomesxcymounviit KoHmpoas:
3auer (qudQepeHIMpoBaHHBIN
3a4eT); K3aMEeH; TUKTAHT.
HUmoeoswiii KOHMPOTb:
KOHTPOJIbHBIE "
CaMOCTOSITeNIbHbIE PaOOTHI.

Metoast KOHTPOJIA

IIpeosapumenvHhulii
KOHMPONb: IIACEMEHHBIE
3a/1aHus, TECTUPOBAHUE

0a30BOT0 YPOBHSI CIIOKHOCTH,
Oecena.

Texywuu KOHMPONb:
yIpaxxHeHHeE, Oecena,
MUCbMEHHBIE 3aaHus,
TECTUPOBaHUE 6a30BOro

YPOBHS CJIOKHOCTH, paboTa
0 KapTOUKe.

IIpeosapumenvHulil KOHMPOIb:
IINCBbMCHHBIC 3a1laHusd,
TECTUPOBAHUE TOBBIIICHHOTO
YPOBHS CJIO)KHOCTH, Oecesa.

Texkymui  KOHTPOIB!
yIpaxHEHHE, Oecena,
MMCbMEHHBIE 3a/1aHMA,
TECTUPOBAHUE IOBBIILIEHHOTO
YpOBHS CJIOKHOCTH,
CaMOKOHTPOJIb u

B3aMOKOHTpPOJb, pabora IO
KapTOUKe.

IIpeosapumenvHulii KOHMPOIb.

IIMCBMCHHBIC 3aJlaHusd,
TECTHPOBaHUE BBICOKOTO
YPOBHSI CIIO)KHOCTH, Oecena.

Texywuii KOHMPOTb!
yIpaxHeHHE, Oecena,
TECTUPOBAHUC BBICOKOI'O

YPOBHSI CIIOKHOCTH, Y4eOHBIN
MPOEKT,  CaMOKOHTPOJb H
B3aMMOKOHTPOJIb,
COCTaBJIEHHE 3a/1a4, padoTa 1o
KapTOUKe.
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[Iponomxenue TaOaUIIbI 2

Temamuueckuti  KOHMPOTb.
ylpakHEeHHeE, Oecena,
HCEMECHHBIE 3a7aHus,
TECTUPOBAHUE 6a30BOTroO

YPOBHSL CJIOXKHOCTH, paboTa
10 KapTOUKe.
Ilpomeorcymounviii
KOHMPOTb: yIpaXHEHUE,
Oecena, MUCbMEHHBIE
3a/laHus, TECTUPOBAHUE
0a30BOr0 YpOBHS CIOXKHOCTH,
paboTa 1o KapTouke.
Hmoeoswiii KOHMPOIIb.
pelieHre TUNOBBIX — 3ajad,
TECTUPOBAHUE 6a30Boro
YPOBHSL CII0KHOCTH.

Temamuueckuti KOHMPOJIb:
yIpaxHEHUE, Oecena,
MMCbMEHHBIE 3aJaHus,
TECTUPOBAHUE CpeIHEro
YpOBHS CJI0KHOCTH,
CaMOKOHTPOJIb u

B3aMOKOHTpPOJIb, paboTa 110
KapTOYKe.
Ilpomeosxcymounviii KOoHmpons:

yIpaxHEHUE, Oecena,
MUCbMEHHBIE 3a7anus,
TCCTUPOBAHUC IIOBBLIMICHHOT'O
YPOBHS CIIOXKHOCTH,
CaMOKOHTPOJIb "
B3aUMOKOHTpPOJIb, paboTa 10
KapTOUKe.

Hmoeosviii KOHMPOJIb:
peicHuc THUITIOBBIX 3ajJa4,

TECTUPOBAHUE TMOBBIIICHHOTO
YPOBHSI CIIOKHOCTH.

Temamuueckuti KOHMPOJIb:
yIpaxHEHUE, Oecena,
TECTUPOBAHUE BBICOKOT'O
YpOBHS CJI0KHOCTH,
MUCbMEHHbBIE 3a/laHusl,
yueOHBI IIPOEKT,
CaMOKOHTPOJIb u
B3aMOKOHTPOJIb,
cocTaBieHHe 3a7a4, paboTa 1o
KapTOUKe.

Ilpomesxcymounvlii KOoHmMpoas:
yIpaxHEHUE, Oecena,
MUCHbMEHHbBIE 3a/laHusl,
TECTUPOBAaHUE BBICOKOI'O

YPOBHS CJIOKHOCTHU, Y4€OHBI
MPOEKT, CaMOKOHTPOJb U
B3aMMOKOHTPOJIb,
cocTaBJIeHHE 3aja4, padoTa 1o
KapTOUKe.

Hmoezoswiii KOHMPOTb:
pelieHue  3agad  BBICOKOTO
YPOBHSI CJOKHOCTH, Y4COHBIN
MPOEKT, TECTUPOBAHUE
BBICOKOT'O YPOBHS CJIO3KHOCTH.

BaxxHo oTMeTHTb, YTO ypOBHEBas AU depeHIuaUs XapaKTepU3yeTcs TEM, YTO

BCE YYCHMKH KJIacCa MOTYT U3y4aTb MaTepuall Mo MPeIMETY HA Pa3IUYHbIX YPOBHSIX

ycBOeHHUsI yueOHoro wmatepuana. OCHOBHBIM SIBJISIETCS YpPOBEHb 00s3aTEIbHOM

MOATOTOBKHU (YPOBEHb | TPYIIIbI), KOTOPbIA 0OECIEYUBACTCS MPUMEPAMU THUITOBBIX

3ajadq.

Mp1 cdyuTacM, 4YTO B MPOHECCE BHCAPCHHA MCTOAWKH IIPCIIOJaBaHUA TCMbI

«KBagpaTuuHasi yHKIUS» B YCIOBHUSX YPOBHEBOU U PepeHIraiii OCHOBHAS POJIb

orBoAUTCS yuutenmo. [Ipoxonst yepe3 TBOpUYECKOE MOHMMAHUE IEAarora, 4epe3 ero

JUYHBIA OMNBIT W TpeoOpa3ys 3TOT ONBIT, WJEU YpoBHEBOM muddepeHunanuu

oOyueHus: TPUOOpETarOT >KMBOE BOIUIOMIEHHE. Mcmonp3yss MeToapl 00ydeHHs,

cpenctBa o0yueHus U POpMbI KOHTPOJIS, yUUTETh 00s3aTEIHLHO 3aMETUT €€ TLTIOCHI,

MNOATBCPANUT OKHNAACMBIC ITOJIOKUTCIBHBIC PE3YJIbTATHI.
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2 OIIBITHO-OKCHNEPUMEHTAJIBHOE OBOCHOBAHMUE
IOPEKTUBHOCTHU METO/JIUKU ITPEITIOJJABAHUSA TEMBbI
«KBAJIPATUYHASA ®YHKIUS» B YCJIOBHUAX YPOBHEBOM
JAANOOPEPEHIIUAIIUA OBYYEHUA

2.1 Opranusanusi 1 METOAbI UCCJIETOBAHNS. AHAJIN3 U HHTEPIPeTaAlusi
pe3yJbTATOB MEPBUYHOM IMATHOCTUKH IKCIEPHUMEHTAJIBLHOT0 CCJIeI0BAHUSA

OOyueHue yJaluxcsi B OCHOBHOM IIIKOJIE HA YPOKaX MaTeMaTUKH HAIpaBJICHbI
Ha pa3BUTHE MATEMATUYECKUX 3HAHWM, YMEHUM U HABBIKOB I10 PA3JIMYHBIM TEMaM.

Teopetnueckuii ananu3 MpoOIEMbI UCCIIEAOBAHUS MTOKA3aJl, YTO MIPU U3yUYEHUU
TeMbl «KBagpatuuHas QyHKuus» HaumOojaee TPYAHBIMU B BBINOJIHEHUU SIBIISIOTCS

cienyromue ymenus (puc. 21)

4 N

2. Ctpouts rpaduk KBagpaTUIHON QyHKINH.
o rpaduky KBagpaTHIHOI HYHKINU

1. Pacnio3HaBath KBapaTUIHYIO (yHKIIHIO,
HCCIe0BaTh €€ CBOMCTBRA. o
OIMCHIBATH €€ CBOMCTBA.

(T
| )

3. OnuceIBaTh CXeMaTHUECKOe
pacroyiokeHue napadosbl OTHOCUTEIBHO OCH
abciyce B 3aBICUMOCTH OT 3HaKa CTapIIero
ko3¢ duIMeHTa U TUCKPUMUHAHTA
\COOTBCTCTByIOH_IeFO KBaJpaTHOI'O TPEXWICHA. /

4. Vcrionb30BaTh CBOWCTBA KBAAPATUIHOM
(GYHKUIMH [IPU PELIeHUH 3aad.

Pucynok 21 — Ymenust no teme «KBagpaTuuHas QyHKIUS»

[lenbt0 HSKCIEPUMEHTATBLHOTO HWCCIEIOBAaHUS SIBISJIACh anpoOaius METOIUKHU
npenofaBanus TeMbl «KBaapatuuHas ~(YHKIUS» B YCJIOBHUSIX  yPOBHEBOM
muddepennmanuu  o0ydyeHUss W pa3pabOTKa METOAUYECKUX PEKOMEHAAIMN IS
YUYUTEIECU-IIPEAMETHUKOB OCHOBHOM IIKOJIBI.

Hccnenosanre npooauiiock B 9 kiacce (14-16 yet), KOIMYeCTBO PECIIOHICHTOB

18, Ha 0a3e MYHMIMITAIILHOTO OIO/HKETHOTO OO0IIe00pPa30BaATEIHHOTO YUPEKICHUS
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«AbanakoBckas cpenusisi oOueoopazoBarenbHas mkoaa Nely Exuceiickoro paiiona,

Kpacnosipckoro kpas.

MCTOI[BI HCCICAOBAHMA:

1. Teopernueckuii aHanu3 y4eOHO-METOIWYECKOM, HAY4YHOH JHUTEPaTyphl;

6ecena C YUUTCJIICM U YUCHUKAMHU,

2. MGTOI[ c60pa OMITMPHUYCCKUX JAHHBIX! MMMCbMEHHBIN OIIpOC,

3. Meromasl

HHTCPIIPCTAIMKM MW OIMCAHUA JTaHHBIX: KOJIMYECTBCHHBIA U

Ka4eCTBCHHBIN aHAIN3 PE3YJIbTATOB.

B xauectBe AUArHoCTUYCCKOI0O MHCTPYMCHTAPHUA HaMH OBIIIM MCIIOJb30BaHBI

pPa3HOYpPOBHEBBIE 33JjaHUSI KOHTPOJIbHOM padoThl 1o Teme «KBaapaTtuuHas QyHKIUs»

C Y4E€TOM BBIJICJICHHBIX YMEHUW Ha cTpaHuile 27. 3amaHusi KOHTPOJBHOW pabOThI

MMpCACTAaBJICHBI B ITPHUJIOKCHUHA A.

Pe3ynbTaThl KOHTPOJIBHOW PabOTHI MPUBEICHBI B TabuUIIE 3.

Tabnuna 3 — Pacnipenenenue yyammxcs mo copMupoBaHHOCTH yMeHuH (1-4)

®. U. yuenuka Ymenue 1 Ymenue 2 Ymenue 3 Ymenue 4

3amanue 1 3amanue 2 3amanue 3 3aganue 4 3aganue 5
1. Unesa A. + + - - -
2. Anmuna b. - + + - -
3. Anekcanjp B. + - - - -
4. Bnagucnasa E. - + - - -
5. Anexcangp K. + + - + -
6. Anna K. + - - + -
7. Amutpuit K. + + - - -
8. Aunpeit M. + - - - -
9. Kapuna P. - - + - -
10. Tumodeii C. + - + - -
11. Kupun C. + + + - -
12. Bukropus C. + + + + +
13. Aupgpeii C. - - - - -
14. Cepreii C. - + + - -
15. Anacracus T. + + + + -
16. Poman I1I. + - - - -
17. Kcenus I11. - + - - -
18. FOmus 4. - - - - -
Beimonawm 11/61% 10/55% 7/38% 4/22% 1/5%
BepHO (4en./%)

YcinoBHBIE 0003HAYEHUS:
3HaK «+t» — YICHUK YMEET BBITIOJIHAT 3TO 3a/I1aHHE.

3HaK «—» — YUCHHK HE CITPpaBUJICA C OTUM 3aJaHHUCM.
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AHanmu3upys NOJyYEHHbIE PE3YyJIbTaThl, MbI IPULUIH K CIEAYIOIIHUM BBIBOJAM: C
NEepPBBIM 3a7aHueM crpaBuioch 61% yuamuxca. CreaoBaTelnbHO, Y YyYalIUXCs
chOpMHPOBAHO YMEHHE pACIIO3HABaTh KBAJPaTUUHYIO (DYHKIUIO, UCCIENIOBATH €€
coiicTBa. Co BTOPBIM 3a7jaHHeM cripaBuinch 55% yuammxcsa. C TpeTbuM 331aHUEM
ciupaBmwirch 38% yyammuxcs. C 4eTBepThIM 3aJlaHUEM CIIPAaBUIIOCH 22% yvarnuxcs. A
C MATHIM 3a/laHUEM (3aJ]aHUE BBICOKOTO YPOBHSI CIOXHOCTH) CHPaBHIIOCH Bcero 5%
yuamuxcs (puc. 22).

100%
0%
B%
705
60%

61%
55%
50%
38%

0%
30% 27%
20%
10% 5%

0% ]

1 3apanwne 2 3apaHKHe 3 3afnaHue 4 3anaHue 5 3apaHWe

N BeinoasMBlLKE 3aAaHKA (%)

Pucynok 22 — Pacnipenenenue yqammxcs no copmupoBanHocT ymenuit (1-4)
Pacnpenenenne ydamupxcs mo rpynmnaM Ha BBICOKMN, CPEOHUM W HU3KUU
YPOBEHb OCHOBBIBAJIOCH Ha BBIMOJTHEHHBIX 3aJaHUSX KOHTPOJIbHOU paboTel. Ecim
yUalIMiicslT YacTUYHO WM TIOJHOCTBIO CHpPaBWUJICS C 3aJaHusIMU 1-3, MBI €ro
pacrnpeaensiu B 1 rpynmny (Hu3kuil ypoBeHs). Eciu yuammiics BeImoaHui 4 3a1aHue,
MBI €T0 pacIpeaeisuii Bo 2 Tpynimy (CpenHuii ypoBenb). Eciu ygammiicss BRIMOTHIIT 5
3aJlaHue, Mbl €ro pacrpeAessuii B 3 rpyniny (BbICOKUN ypoBeHb) (Tabmauua 4).

Tabnuma 4 — Pacnipenenenne yqamuxcs 1Mo ypoBHsIM c(hOPMUPOBAHHOCTH YMEHUI

Ne Nms @. VYpoBeHb chopMUPOBAaHHOCTH Homep rpymnmsl B 3aBUCUMOCTH OT
o\t | pecrnoHaeHTa YMEHUI ypoBHS Au(depeHnnanun
oOydeHus
1 | Unes A. Husknii 1 rpynna
2 | Aimna b. Huzknii 1 rpymma
3 | Anekcanp B. Husknii 1 rpynna
4 | Bnagucnasa E. Huzkuit 1 rpynna
5 | Anekcanap K. Cpennuii 2 rpynna
6 | Anna K. Cpennuii 2 rpynna
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[Iponomxenue TadauIb 4

7 | Omutpuii K. Huzkuii 1 rpynna
8 | Auapeit M. Huzkuit 1 rpynna
9 | Kapuna P. Huzkuit 1 rpynna
10 | Tumodeii C. Huzkuit 1 rpynna
11 | Kupumn C. Huzknii 1 rpymma
12 | Bukropus C. Bricokuii 3 rpynmna
13 | Auppeii C. Huzknii 1 rpymma
14 | Cepreii C. Huzknii 1 rpynmna
15 | Anacracus T. Cpennuit 2 rpyrmnma
16 | Poman 1. Huzknii 1 rpymma
17 | Kcenus I11. Husknii 1 rpynna
18 | FOmus 4. Huzknii 1 rpymma

Takum 00pa3oM, BBICOKHH YPOBEHb CHOPMHPOBHOCTH TO3HABATEIIbHBIX
y4eOHBbIX JEHCTBUU ObLT BbIsABICH y 5,5% ydammuxcs, TaHHBIX YYaIIUXCS MOKHO
OTHECTH K 3 IpyIIie B 3aBUCUMOCTH OT YpOBHS audpepeHunanur o0ydeHus:, TO €CTh
JTAHHBIC YYCHUKU HE UCIIBITHIBAIOT TPYAHOCTH MPU PEIICHUH 3a/1a4 BHICOKOTO YPOBHS.
Cpennuit ypoBenb y 16,7% yuammxcs, JaHHBIX YYalIUXCS MOXKHO OTHECTH KO 2
IpylIe B 3aBUCUMOCTH OT ypoBHs AuddepeHumanuu oOydeHHUs, TO €CThb JIaHHbIE
ydaiuecs He HCHBITHIBAIONINE TPYAHOCTU MPHU M3YYEHUU MaTeMaTUKU Ha 0a30BOM
YpOBHE, HO UMEIOIINE 3aTPYIHEHHS TIPHU PEIISHUH 33a]1a4 BHICOKOTO ypoBHs. Huzkwmii
ypoBeHb y 77,8% ydammxcs, JaHHBIX yYallUXCs MOXHO OTHeCTH K | rpymme B
3aBUCUMOCTH OT YypoBHs AuddepeHuanum 00y4eHusi, T0 €CTh JaHHBIC ydalluecs

UCIIBITHIBAIOIINE TPYAHOCTHU NMPY U3yYEHNUN MAaTEMaTHKX Ha 0a30BOM YpoBHE (puc. 23).

100,0%
a0,0%
80,05 77,8%
70,0%
60,0%
50,0%

40,0%

Boero yqawmxca (%)

30,0%

10,0% . 5,.5%
0,0% .
1 rpynna 2 rpynna 3 rpynna

Pucynoxk 23 — PacnipenienieHue yqanmxcst Mo ypoBHsIM cOPMUPOBAHHOCTH yMeHHid (1-4)
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IlonydeHHble pe3ynbTaThl IMO3BOJISIIOT HaM CAENATh CIEAYIOIINAE BBIBOJBI:
Hanbosiee YacThle OMMOKHM, BCTPEUAIOIIMECS B 3aJaHUSX Ha MOCTPOCHHE TpadUKOB
KBaJIpaTUYHOW (DYHKIMU M HCIIOJIb30BAHUE CBOMCTBA KBaJpaTUUHON (pyHKUMU Tpu
penieHuu 3aaa4. J{1s usmeHeHus ypoBHs cOpPMUPOBAHHOCTH YMEHUH y ydamuxcs (1
U 2 Tpynnbl), HaMu ObLIM pa3pabOTaHbl METOMYECKUE PEKOMEHJALUH IO U3YUYEHUIO
teme «KBaznpaTuuHas QyHKIUS» B YCIOBUAX YPOBHEBOH nuddepeHmany o0ydeHus

H IIPOBCACHA IMOBTOPHAA JHUATHOCTHKA SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHMA .

2.2 Meroguueckre peKOMEeHAAUM 10 U3yueHn1o TeMbl «KBagparuunas

(pyHKuMA» B yCI10BUAX YPOBHeBOM 1M depeHuuanum o0yuyeHus

[locne aHanu3a W MHTEpPHpPETALMU PE3yJbTAaTOB IMEPBUYHON TUArHOCTUKHU
HKCIIEPUMEHTAJILHOTO MCCIIEIOBAaHUS, HAMU ObUIM pa3pa0O0TaHbl M arpoOUPOBAHBI
MeToAnuYecKre pexkoMmeHaanuu 1no teme «KBampatuuHas (QyHKIUS» B YCIOBHSIX
YpOBHEBOM U PepeHnnanun 00yyeHus.

[To manHo¥M Teme moao0paHbl (YACTHUYHO B3SITHl U3 COOPHUKOB, a KaKHE-TO
COCTABJICHBl CaMOCTOSATEJIbHO HaMHu) pa3HOYpPOBHEBbIE 3ajnaud. JlaHHbIEe 3amauu
pazJiesieHbl Ha 3 TPYINbI B yCIOBUSX YPOBHEBOU nuddepeHnnanuu o0ydeHusl.

[IpuBenemM KOHCHEKTHI 3aHSATUM, HANPABICHHBIX HA OBJIAJICHUE YMEHHUSIMHU IO
m3yueHnto  Tembl  «KBaaparnunas ~— QyHKUUs» B YCJIOBUSX  YPOBHEBOM
nuddepeHnmranu 00yyeHus.

Koncnexkr 3anstusa Nel

Tema ypoka: «KBagpatuuHas QyHKIIUS.

Tun ypoka: ypoK KOMIUIEKCHOIO TPUMEHEHUS 3HAaHUW W yMeHuu (ypok
3aKperICHUs ).

Ienn ypoxka:

OOpazoBaTenbpHasi: yCBOUTH MOHITHE KBAJIPAaTUYHOW (DYHKIIMM M €€ CBOICTBA;

CTpOUTH IpaUK KBaJAPATUYHOU PYHKIIMU U YUTATh MO TpadUKy €€ CBOWCTBA.
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PasBuBaromas: ¢opMupoBaHHE€ U Pa3BUTHE AaHATUTHUKO-CUHTETUYECKOTO
MaTEMaTUYECKOIO MBIIIJICHUS; PA3BUTHE YMEHHUS OCMBICIEHHOTO OBICTPOTO YTEHHS
uH(popMaIuK, ee TPYNIMUPOBKH MO 3aIaHHOMY OCHOBAHUIO.

BocnurtatenpHasi: BOCHUTHIBATH AKKypaTHOCTh B PadOTe MpU MOCTPOCHUU
rpadukoB; oOy4aThb HaBbIKAM aJICKBaTHOM OLIEHKH pE3yJbTaTOB MPEIMETHOM
NESATEILHOCTH HAa YPOKE, YMEHHSI KOHCTPYKTUBHOTO COTPYJIHHUYECTBAa B IMPOIECCE
NapHOM WM KOJUIGKTUBHOM pabOThl Ha ypOKe, pa3BUBaThb HWHTEpEC K
MaTeMaTHUYECKOMY TBOPUYECTBY U MAaTEMaTHYECKUM CITIOCOOHOCTSIM.

3agauu ypoka:

1. TloBTOpPUTH HCCIIEOBAHUE CBOMCTB KBaJAPAaTHUHOW (DYHKIMU, OCOOEHHOCTEH
pacrnoioxkeHus Tpa@uKoB Ha KOOPAMHATHOM MJIOCKOCTH;
2. TloBTOpUTH aNTOPUTM MOCTPOCHHS TPaPUKOB (PYHKIMA Ha KOOPAMHATHOMN

IUIOCKOCTH;

3. 3akpenuTh OT Yero 3aBUCHUT PACIOJIOKEHHE TpadUKOB JAHHBIX (DYHKIMI Ha

KOOPJIMHATHOM TIOCKOCTH;

4. 3akpenuth Kak OBICTPO M TMPaBUIBHO CTPOUTH TIpadUKH KBaJAPATUUHBIX

(GyHKUMI Ha KOOPAUHATHOM TJIOCKOCTH.

Meron 00yueHus: YaCTUYHO — TTOUCKOBBIN, TPOOJIEMHBIH.

CpenctBa oOyueHUs: KOMIBIOTEP M MYJIbTUMEAUMHBINA MPOEKTOp, CUCTEMA
Pa3HOYpPOBHEBBIX 3a]1a4.

@opMBbI KOHTPOJIA: OMPOC.

Metobl KOHTpOJIS: Oecea, padoTa 1Mo KapTouke (pa3HOro YPOBHS CIIOAKHOCTH).

O6opynoBaHue ypoka: KOMIBIOTEP U MYJIbTUMEIUNHBIN MPOEKTOP, KAPTOUKHU C
3aJaHusIMH, Y4eOHUK 110 anreope 9 kimacc A. I'. Mep3isk [21].

CtpykTypa ypoka:

1. OpraHuzanMoHHBI MOMEHT (2 MUH).
[TocraBka enu u 3aga4 ypoka (3 MuH).
Axrtyanuzauus 3Hanui (10 Mun).

ITepBuunoe 3akperuienue (24 MuH).

a &~ 0D

[TocTanoBka qomaniHero 3aganus (2 MUH).
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6. [logsenenue uroros. Pednexcus (2 mun).
Xon ypoka

1.Oprasmu3annoHHBIN MOMEHT.

[IpuBercTBHE. VYuamiuecss SMOLMOHAIBHO HACTpauBalOTCA Ha padory,
BKJIFOYAIOTCS B JIEJIOBOM PUTM YpOKA.

2. IloctaBka OGN U 3aa4 YPOKaA.

VYyuutens: Kakyio 11e11b Ha ypoK MbI CETOAHS MOCTaBUM Iepe] co00i? (OTBETHI
yqammxcs).

3. AKTvanu3anys 3HaHUH.

[IpoOnemMHBI BOIpoc: Kakyro HHGOPMAIMI0 MOXKHO IOJIYYUTh O Tpaduxe
KBaJIpaTUUHOU (PyHKIIMHU, 3HAsA KOAPPUIUEHTHI KBaIPaTHOTO TPEXUJICHA.
Omnpoc: yueHHKaM He0OXOJAMMO OTBETUTh Ha CJIEAYIOLIME BOIPOCHI, CMOTPS Ha

MIPEIOKEHHBIA PUCYHOK (pHC. 24).

“

4 N *Kax Ha3biBaeTcs rpaduk KBaJpaTHIYHON QYHKITUN?
*Kak HaspiBaercst GpyHKIus, rpaduk KOTOPOU SBISIETCS
napabomna?
| rpynna -
*HazoBute oOmacte ompeneneHus KBaIpaTU4HOMN
GyHKIHN.
\_ ), *HasoBure 00s1acTh 3HaAYCHUH (HYHKIIHH.

*[lepeuncanre HymH QyHKIHN.

*HazoBure mpOMEXYTKH, B KOTOPBIX (DYHKITHS

2 rpynmna MIPUHAMAET MOJIOKUTENIbHBIC 3HAYCHHS.

*HazoBure mpPOMEXYTKH, B KOTOPBIX (DYHKITHS
MIPUHAMAET OTPUIIATENIbHBIC 3HAUCHHS.

. /
4 R *HazoBure NpOMEKYTKH BO3PACTAHUS W YOBIBAHHS
GbyHKIHN.
3 rpymnmna *[Ipy KakoM 3HA4YeHWH X (QYHKIUS TPHHAMAET
HauMeHbIee 3HaueHue? Yemy oHO paBHO?
\_ y * VKa)XHTe KOOPIUHATHI BEPIIHHBI, OCh MTapadoIb.

Pucynok 24 — Onpoc
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4. TlepBuuHOE 3aKpEIIEHUE.

yan_II/IMCH nperaractcs BBIIOJIHUTL CIACAYIOIIHUC YIPAKHCHHA, KOTOPLIC

pacmpeesieHbl o rpynnaM ypoBHeBor quddepeHumanuu 00ydeHusl.

[TepBoe, 4TO yyammecs J0MKHBI HAYYUTHCS — 3TO PACIIO3HABATH KBAIPATUUHYIO
byHKIIMI0, HCClIenoBaTh €€  CBOMCTBA,

KkBaJipatuyHO (yHkiuu. IlpuBenem mnpumepsl Uisl KaXIOW TpyNNbl YpPOBHEBOU

mudepennnanuu o0yuenus (puc. 25).

BBIMIOJIHATH ~ MOCTPOEHUE Tpaduka

1 rpynmna:

1. Kakast u3 IaHHBIX QYHKIAH ABISETCSA
kBajgpaTudHoii: 1)y = 4x2 + 13x + 6;
2) y = 4x+3, 3)y=m,
4)y = 6x? — 5x.

2. Tpaduk pynkuun y = —6x2 + x + ¢
nepecekaer ock opaunar B Touke M (0; -8).
Haiinure 3Ha4ueHue C.

3. IlocTpoiiTe rpaduk GyHKIUU:

y=—-x2+2x+3;4)y=6x—2x2

)y=x?2—-4x—-5;2)y = 2x? — 8x + 8§;

2 rpymma:
1. IToctpoiite rpaduk QyHKIHH
y = —x? — 6x — 5. Ucnonb3ys rpadux,
Haiaure: 1) o0nacTh 3HaUeHUH (yHKINY; 2)
MIPOMEXKYTOK BO3pacTaHus QyHKIUH; 3)
MHOECTBO peleHunid nepasenctsa f (x) > 0.
2. [Toctpotite rpaduk QyHKIHH
y = x — 0,5x2. Ucnonb3ys rpaduk, Haliaure:
1) obnacTs 3HaYeHUH QyHKINY; 2)
MIPOMEKYTOK BO3pacTaHust PyHKIUH; 3) MU
KaKHUX 3HAYCHISIX X BBIITOJHSETCS] HEPABEHCTBO

3 rpynmna:
1. HOCTpOP"ITe rpaduk GyHKIMH
f (x) = x? — 6x + 8. Ucnons3ys rpadux,
Haiiaure: 1) £(6); f(1); 2) 3HaueHUs X, Ipu
kotopeiX f(x) = 8; f(x) = —1;
f(x) = —2;3) Hauboubliee ¥ HANMEHbIIIEE
3HaueHus QyHKIMH; 4) 0071aCTh 3HAYCHUH
(GYHKINH; 5) IPOMEXYTOK BO3pPACTAHUS U
MIPOMEXYTOK YObIBaHUS QYHKIMU; 6) MpU
KaKnX 3HaYEHHSX apryMeHTa (QyHKINSA
MIPUHAMAET MOJIOKUTENIFHbIE 3HAYEHHS, a TIPH
KaKUX OTPHIATENIbHBIC.

Pucynok 25— YnpaxkHeHus, HarpaBiieHHbIE Ha OTpaOOTKy 1 yMeHUs

5. ITocranoBka JOMANTHETO 3adaHM .

I rpynma — Ne341, Ne342.
2 rpynmna — Ne347, Ne350.
3 rpymma — Ne349, Ne353.

6. [lonsenenue urtoros. Pediiekcus.

1. Kakue 3HaHUS O KBaJAPATUIHOU (PYHKITUU BaM MPUTOMINCH HA YPOKe?

2. Kak noctpouts rpaduk KBaapaTuyHON QPyHKIUU?

3. Uro Ha ypoke OBLJIO CI0XKHO, a YTO JIETKO?
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Koncnekr 3anstus Ne2

Tema ypoxka: «KBagparuunas GyHKITHS.

Tun ypoka: ypok KOMIUIEKCHOTO NPUMEHEHMsI 3HaHUM U yMeHu# (ypok
3aKpEIJICHUS ).

Llenun ypoka:

OOpazoBaTenbHasi: YCBOUTH MOHATHE KBAIpaTUUHON (DYHKIIMEH U ee CBOICTBA;
CTPOUTHh TpaQHUK KBaJApPaTHUYHON (PYHKIMM M YUTaTh MO TpaduKy €€ CBONCTBA;
COBEPILIEHCTBOBATh HABBIKU MOCTPOCHUS TpaduKka KBaJIpaTUUHOW (PYHKIUU U IO
rpauKy KBapaTUYHON (DYHKIIMH OMKCHIBAThH €€ CBOMCTBA.

Pa3BuBaromasi: pa3BUTh YMEHHE CaMOCTOSATEIBHO CTPOUTH  Tpaduku
KBaJIpaTUYHOU (PYHKIIMH, Pa3BUTHE JOTMUYECKOI0, MATEMATHUECKOTO U KPUTUUYECKOTO
MBIIIEHUSA, KYJIbTYPbl PEUH; Pa3BUTHE YMEHHUS OCMBICIEHHOTO OBICTPOTO YTEHHUS
uHpOpMalny, €€ TPYNIUPOBKHU 110 33JaHHOMY OCHOBAHHUIO.

BocnurarenpHas: oOyuyaTh HaBbIKaM aJIeKBaTHOM OLIEHKU pPE3YyJbTaTOB
IPEIMETHON JEATEIBHOCTH HAa YPOKE, YMEHHSI KOHCTPYKTHBHOIO COTPY/IHUYECTBA B
polecce MapHOM WM KOJUIEKTMBHOM pabOThl Ha ypOKE, BOCIUTATh y Yy4alUXcs
UHTEpEC K TMpeaMeTy MaTeMaTHKW, JIF0OO3HATEeNbHOCTh, CTPEMJIEHHE K
CaMOCOBEPILIEHCTBOBAHUIO.

3agaun ypoka:

1. TloBTOpUTH HCCIIETOBAHUE CBOMCTB KBaAPATHUYHOW (DYHKIIMU, OCOOECHHOCTEU
pacnoioXkeHus rpaKoB Ha KOOPAUHATHOM MIIOCKOCTH;
2. 3aKpenuTh aNTOpPUTM TMOCTPOeHUs TpaduKoB (PYHKIMA Ha KOOPAMHATHOM

MJIOCKOCTH;

3. 3akpenuTh Kak OBICTPO W TPABUIBHO CTPOUTH TpapUKU KBaJIPATUIHBIX

(GbyHKUIMI Ha KOOPAUHATHOM TJIOCKOCTH.

ObopynoBaHue ypoKa: JOCKa, M, KAPTOUKU C 3aJJaHUSIMHU.
Meton 00y4deHus: YaCTUIHO — MOUCKOBBIH.

CpeacTBa oOy4eHHMs: cUCTEMa pa3HOYPOBHEBBIX 3a/1ay.
®opMbI KOHTPOJISL: CaMOCTOsATEIbHAs paboTa.

Mertoasl koHTpOJIs: Oecena, paboTa Mo KapTouke (Pa3HOTO YPOBHS CI0KHOCTH).
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Crpykrypa ypoka:

OpraHu3aiMoOHHbIN MOMEHT (2 MHH).
ITocraBka nenu u 3aaa4 ypoka (2 MuH).
Axtyanu3zanus 3HaHu# (15 Mun).
[TepBuuHoe 3akperieHue (22 MuH).

[TocTtaHoBKa qoMaIIHero 3aaaHus (2 MUH).

o a0 &~ 0w NP

[Tonsenenue uroros. Pednexcus (2 mun).
Xon ypoka

1. Opraam3anuoHHLEI MOMEHT.

[IpoBepka TOTOBHOCTH K YpOKY YYalluMXCsS M KJIACCHOM KOMHAaThl. Bompocsl 1o
JIOMaIIHEMY 3a/1aHUIO.

2. IlocTaBKka 11eJ11 ¥ 337124 VPOKaA.

VYyutens: Mcxos u3 TeMbl ypoka, Kak Mbl chOpMyITUpyeM 1elb ypoka?

VYuutens: Kakue 3amaud Mbl MOCTaBUM Ha CETOTHSAMIHUN YpOK? (OTBETHI
y4aImxcsi).
3. AKTyanu3aius 3HaHUW y4aluxcsl.

VYyamuMmces npeajiaratoTces sl CaMOCTOSITEIbHOM pa00Thl KAPTOUKHU C 33JJaHUEM Ha
3aKperIeHHE MPOIILJIOTo 3aHATUS (Tabnuia 5).

Tabnuna 5 — Kaprouku i yqamumxcs

1 Bapuant 2 BapuanTt

Nel. 3anumuTe ob1iee ypaBHEHHE KBapaTUIHON QYHKIIUH. 3anuimuTe GopMyny HaxOKICHHS
KOOPJAMHAT BEPIIMHBI Tapa0oJIb.

Ne2. Tocrpoiite rpagux dynkuun: y = x2 — | Ne2. IToctpoiite rpaduk QyHkuuu: y = —x2 +
—4x+7 +4x -6

Ne3. Haiinute nauOoinbiiee W HamMenbliee | Ne3. Haiingute nHamOonbliiee M HauMEHbIIEE
3HaYeHue QPyHKIUH (C mocTpoeHueM rpaduka): | 3HaueHne GyHKIUH (C TOCTPOCHUEM rpaduka):
y=—-4x?—-12x +1 y=4x?+12x+9

Ne4. Tlo rpaduxy ¢ynkuun y = ax? + bx + ¢ onpenenure 3HaKu a, b, C.
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[Iponomxkenue TaOIUIIBI 5

Ne5. Jloxaxute, uro QyHkuus y = —x2 + | Ne5. JlokaxuTe, uto (QyHKuus y = —2x2 —
+ 8x — 5 yObIBaeT Ha mpomexyTke [4; +00) u | — 8x + 1 yObIBaeT Ha MPOMEKYTKE [—2; +00)
BO3PACTaeT Ha MPOMEKYTKe (—oo; 4]. Y BO3pAcTaeT Ha MPOMEXKyTKe (—oo; —2].

[lepBoe 3amanue SBISIETCS TEOPETUYECKUM ompocoM  (0a3oii), KoTopoe
ontennBaeTcs B 1 Oamn. 3amanmsa Ne2, 3, 4 omenuBarorcd B 1 O6aimn, a 3aganue Ne5
MOBBIIIEHHOTO YPOBHS CIOXHOCTH TOXe oleHuBaercs B 1 Oami. Bcero 3a
MIPOBEPOYHYIO PAOOTY MOKHO MOIYYUTh D 6amioB. Eciiu BbITIOJIHEHBI BCE 3aJJaHus, YTO
COOTBETCTBYET S OaymaM cTaBUTCS oleHKa «5». Ecnu yuenuk Habupaet 4 Gania, TO
noJiy4aeT oneHky «4». Ecnu yuenuk HaOupaet 3 6amia, To Mmojy4aeT oleHKy «3». B
OCTAJIBHBIX Cirydasx «2». 3amanust Nel,2,3 — 1o 3aganus 1t | rpynmel o ypoBHEBOU
muddepentpanu o0ydeHus. 3amanue Ned nmms 2 rpynmsl, a 3amanue NoS mimsa 3
TPYNIIBI 10 ypoBHEBOU quddepeHtnanuu 00ydeHusl.

3. [lepBuyHOE 3aKpEILICHHUE.

y‘laHII/IMC}I npcaaaracTCAa BBIIIOJHUTL CICAYIOIMIHUC VIIPAKHCHUA, KOTOPLIC

pacnpeiesieHsl 1o Tpynnam ypoBHeBoM Auddepenuuanuu o0yuenus (puc. 26).

Z rpymna:
1. IToctpoiite rpaduk GyHKITAN
y = —2x2% + 6x + 8. Mcnonb3ys rpaux,

ul rpymma: ykaxwure: 1) Obnactb onpenenenus GyHKIUY;
1. I;IOCTPOHTG rpauk GyHKimn 2) O6nacts 3HaueHUM pynkuun; 3) Hymm
y = x* — 6x — 7. Ucnionb3ys rpadux, ¢yskimy; 4) [IpomMexyTok BO3pacTaHUs
ykaxure: 1) D(f); 2) E(f); 3) Hyn ¢bynkuun; 5) Hanbonpinee 1 HauMeHbIIee
¢yskum; 4) [IpoMexyTok yOBIBaHUS 3HauYeHHE (YHKINH.
byHKIHN. 2. Haiimute 001acTh 3HAYCHUN U POMEKYTKH

BO3paCTaHus U yObIBAHUS (DYHKIIHK:
f(x) =4—12x — 0,3x2.

3 rpynna:
1. ITocrpoiite rpaduk GyHKIMU
y = —0,5x% + 4x — 1 u onmmere ee
CBONCTBA.

Pucynok 26 — YnpaxHeHHs, HarpaBJIeHHbIE HA OTPa0OTKY 2 yMEHUS

5. ITocTranoBka JOMAINTHECTO 3aaHM .

1 rpynna — Haiiiute KOOpAMHATHI BEPLIMHBI IAPA0OJIEL: a) Y = X2 — 6x + 4;
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0)y =3x*—12x+2;B)y = —x? —4x + 1.

2 rpymna — Iloctpoiite rpadpux Qpynkuun: f(x) = x? — 6x + 4. Haiigure 1o
rpaduKy: a) Hyau (QYHKIHH; OPOMEXYTKH, B KOTOpeIX f(x) < O0wu f(x) > 0; 0)
IPOMEXKYTKH yOBIBAaHUS M BO3pacTaHUs (PYHKIIMH, HANMEHBIIIEE e 3HaUCHHE.

3 rpynna — I[locTtpotite rpaduk GyHKIUU:

x%,ecnux > 2,
y=sx,ecm—2<x <2
x?, ecnu x < —2.

ITonBenenue nroros. Pedekcus.

Kakue 3HaHMs 0 KBaApaTUYHOW (PYHKIIMU BaM MPUTOJUINCH HA YpOKe?

Kak moctpouts rpaduk kBagpatuayHoi GyHKINAN?

S

UTto Ha ypoke ObLIO CII0KHO, a YTO JIETKO?
Koncnexr 3anstus Ne3
Tema ypoxa: «KBaapatuunast GyHKIH.
Tun ypoka: ypok KOMIUIEKCHOTO NPUMEHEHMsI 3HaHUM U yMeHu# (ypok
3aKpeIJICHuUs ).

[emm ypoka:

OOpazoBaTenbHas: crnocoOCTBOBaTh (HOPMUPOBAHMIO HABBIKA TOCTPOECHUS
rpa@uKoB KBaApaTUYHON (YHKIMHM, TPUMEHEHHUE U3YYEHHOTO Ha TMPAKTHUKE,;
3aKpEMUTh HABBIKU OMUCHIBATH CXEMAaTUYHOE PACTIONIOKEHUE MapaboIIbl OTHOCUTEIHHO
ocH a0cuucc B 3aBUCUMOCTH OT 3HaKa crapuiero kKosd@uirenTa u AMCKPUMUHAHTA
COOTBETCTBYIOILIETO KBAPATHOIO TPEXUJICHA.

Pa3BuBaronias: CHOCOOCTBOBAaTh  Pa3BUTHIO  3pUTEIBHOM  MaMsTH,
MaTeMaTUYECKH IPaMOTHOM peuu, aKKypaTHOCTH, TOUHOCTH B TIOCTPOCHUSIX, YMEHUS
aHaJIM3UPOBATh, JIOTUYECKOTO MBIIIIJICHHUS.

BocnurarenpHasi: BOCIUTATh y y4YalllMXCsl UHTEPEC K MPEIMETy MaTEeMaTHKH,
J110003HATETBbHOCTD, CTPEMJICHHE K CAMOCOBEPIIIEHCTBOBAHUIO.

3agaun ypoka:

1. IloBTOpUTH HCCIEOBAHUE CBOMCTB KBaJApaTUYHOM (YHKIIMU, OCOOCHHOCTEH

pacmnoiokeHus TpadUKoB Ha KOOPAMHATHON TIJIOCKOCTH;
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2. 3aKpenuTh aNroOpUTM IOCTPOEHUs TpadUKOB (PYHKIHMA Ha KOOPAMHATHOMN
IJIOCKOCTH;
3. 3akpenuTh OT Yero 3aBUCHUT PACIOJIOKEHHE TpaUKOB JAHHBIX (DYHKIMI Ha
KOOPJUHATHOM TIOCKOCTH;
Meron 00yuyeHus: YaCTUYHO — MOUCKOBBIM, TPOOJIEMHBIH.
CpenctBa oOyueHHUs: KOMIIBIOTEP W MYJIbTUMEIUUHBIN MPOEKTOp, CHCTEMa
Pa3HOYpPOBHEBBIX 3a/1a4.
®opMbI KOHTPOIIS: GPOHTATBHBIN OIpPOC.
Metoabl KOHTpOJISL: 6ecea, paboTa 1Mo KapTodke (Pa3HOro ypOBHS CIOKHOCTH).
O6opynoBaHue ypoka: KOMIBIOTEPBI U MYJIbTUMEIUUHBINA TPOEKTOP, KAPTOUKHU
C 3aJlaHusIMU, yueOHUK 1o anreope 9 kiacc A. I'. Mep3msk [27].
CtpykTypa ypoka:
Opranu3alMoOHHbIN MOMEHT (5 MHH).
[TocraBka uenu u 3aaa4 ypoka (1 mun).
AxTtyanuzauus 3Hanui (15 mun).
[lepBuuHoe 3akperuienue (20 MuH).

[TocTaHoBKa qOMallHEro 3aAaHus (2 MUH).

L A

[Tonsenenue uroros. Pedexcus (2 muH).
Xonx ypoka

1. Oprasu3anoHHEIII MOMEHT.

[IpoBepka TOTOBHOCTH K YPOKY YUaIIUXCsl U KIIACCHOW KOMHAThI. Ha oM Obiin
BBIJIAHbI 33JIaHUSI, €CJIM Y KOTO U3 YUalUXCsl BOSHUKIIA TPYAHOCTH pa3oupaeM TaHHOE
3aJIaHue y JOCKU, MOJAPOOHBIN pa30op y MOCKHU MPEACTABIISIIOT YYEHUKHU, KOTOPBIM 10
CUJIaM TakKas JOMaIIHss padoTa.

2. IlocTaBka 11eJ11 ¥ 32J1a4 YPOKaA.

Boznukna mpobiema: «Kak cBs3aHbl KO3QOUITUEHTH KBAAPATUIHOW (PYHKITUH,
e TUCKPUMHUHAHT C PacCIoIOKeHUEM Ipadrika B KOOPIUHATHOMN TIOCKOCTH?»

VYuutens: Kakyto 1enb nepea co6oil Mbl CEroJiHsI TOCTaBUM Ha ypoke?
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VYyamuecs: 1enbl0 JAHHOTO YpOKa SBISAETCSA: 3aKPENUTh KaK CBS3aHBI
KOA(hGUIIUEHTH KBaAPAaTUYHON (YHKIMHU, €€ TUCKPUMHHAHT C PaCIOJIOKEHHEM
rpavka B KOOpJAMHATHON IJIIOCKOCTH

VYuurens: Kakue 3amaun Mbl MOCTaBUM Ha CETOJHSAIIHUA YpOK? (HABOMSIIIMIA
BOIPOC — KaK U B KAKOM MOPAJKE OOBIYHO MPOXOJUT U3yuyeHUE QYyHKIUU?)

3. AKTV&JII/IBaHI/ISI 3HAHMUU.

@pPOHTAIBHBIN OITPOC:
1. Yro Ha3bIBaeTcs KBajapaTuuHou PpyHkiuei? (1 rpyrma)
2. Yto moka3bIBaeT NEPBHIN KOYPPHUIIMEHT KBaApaTHIHON QyHKIMu? (2 rpymnmna)
3. Kak ompenenuth, rie pacmojioXkeHa B KOOPAWHATHOW TJIOCKOCTH BEpIINHA
napa6o:bi? (3 rpyrmna)
[IxonpHUKHM paOOTaIOT B apax. 3aJaHus mapam:
Hagaiite BoisicHuM «Kak cBsizanbl KOA)PUIIUEHTHI KBaIpaTUYHONU PYHKIUH, €€
JUCKPUMMHAHT C PacIoIOKeHHEM Ipauka B KOOPIAUHATHON TUIOCKOCTH?Y.
CocTaBuM Ta0IMIly pacIoOKEHUS KBaAPATHUYHON (PYHKIIMU B 3aBUCHMOCTH OT
k03 durreHToB a, b u ¢ (Tabmuma 6).

Tabmuma 6 — Kaprouka s yqamumxcs

DyHKIHsA KBajpaTtuunas Kosdpuuuentsl | Pacnosnoxenne napabosisl B
byHKIMS abuc NPSIMOYTOJIBHOM CHUCTEME
KOOPJIMHAT
y=ax?>+bx+c 1, 1. Betsn napaboIIbl
y=3% HalpaBJICHHI. . .
2. Tpadux GpyHkmu y = %xz
MOKHO TIOJTyYHTh 3
napabonsl y = x2...
y=ax?+bx+c y = —2x2 1. Beteu napabobI
HAIPABIIECHBI. . .

2. TIpadpux PyHKIUM Y =
—2x% MOXHO HOJYYMTH U3
napabonsl y = x2...
y=ax?+bx+c y=4x?>+5 1. BeTBu napaboJIb!
HAIPABIIEHB. . .

2. [Tapabona y =4x
CMeIlleHa Ha. ..

2

y=ax?+bx+c y=—4x2+5 1. BeTBu napaboJIb!
HAIPABIIEHB. . .
2. [Tapabomna
y = —4x? cmeena Ha...
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Wnet oOcyxnenne 3a1annii, 3anoJHEeHNE TaOIUIIbl, 0OMEH HH(pOpMaIuei.

Yuutens npeasiaraeT NpoBEPUTH 3aNOJHEHUE yYalUUMUCS TaOJMIl U CHIETIaTh
BBIBOJI O PACIIONOKEHNHU rpaduKa KBaipaTUIHOU GYHKIIUU B IPSIMOYTOJIbHON CHCTEME
KoopauHat. Kak 3aBUCHT pacmosoxkeHnue rpaduka oT KodhOUIIMEHTOB KBaIPaTHOTO
TpexuseHa U TUCKpUMHHAHTA KBaJPaTHOTO TPEXUJIeHa.

[IpoBepka BeimonHeHus: 3anaHuid. (Ha »kpaHe mnosiBisieTcss 3amoiHEHHas
TabIuIa).

BoeiBoa: MBI paccMOTpenid MOCTpOeHUE TPpa@UKOB Pa3IUYHbIX KBAaJIPATUYHBIX
(GyHKUMHA, HCCIENOBAIM  pACMOJOXKEHHE TrpaduKa KBaJApaTUYHOW  (PYyHKUIUHU
OTHOCUTEIBHO Oceil abCclKCcC U OpAMHAT U BBISICHWIIM, YTO PAcHoJIOKEHHE rpaduka
CBSI32HO CO 3HAKOM JUcKpuMuHanTa D = b? — 4ac u xospdunuentamu a, b u c:

— Ecim a > 0. I'paduxoM kBaapatuuHoii QyHKUMH Y = ax’ + bx + ¢ sBnseTcs
napa0oJa, BETBU KOTOPO HalpaBJICHbI BBEPX;

— Ecmu a < 0. I'paduxoM kBaapatuuHoii QyHKUMH Y = ax? + bx + ¢ sBnseTcs
napaboJia, BETBU KOTOPOM HalpaBieHbl BHU3;

— Ecmu D > 0, rpaduk Qpynkuuu y = ax? + bx + ¢ nepecekaer och abCcLycC B
JIBYX TOYKAX X1 U X5.

— Bciu D = 0, rpaguk ¢yskuum y = ax? + bx + ¢ uMeeT ¢ ocblo abciuce
€IMHCTBEHHYIO OOIIYIO TOUKY — BEPIIUHY XoTapadoIbl.

—Ecmu D < 0, a < 0, To KBafipaTHOE ypaBHEeHHE ax? + bx + ¢ nelCTBUTENBHBIX
KOpHEl He UMeeT U, clleJoBaTeNbHo, rpaduk GyHKIUKM Yy = ax? + bx + ¢ He UMeeT ¢
OCbhI0 a0CIICC HU OJIHOM 00IIel TOYKH, T.€. HEIUKOM PacloIokKeH HUXKe abcuucc.

—EBcuD < 0,a > 0,70 kBaapaTuuHas GyHKIUs y = ax? + bx + ¢ npuHuMaeT
TOJIBKO TIOJIO’KUTENIbHBIC 3HAUCHHUS.

4. IlepBryHOE 3aKpEIJICHUE.

y‘laH_II/IMCSI npemaaracrCs BBIIOJIHUTL CIACAYIOIIHUC YIPAXHCHHA, KOTOPLIC

pacmpeneneHsl 1Mo rpynmnam ypoBHeBou auddepenimanuu ooydeHus (tabaumna 7).
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Tabnuna 7 — YnpakHeHusi, HapaBJiIeHHbIE HA OTPA0OTKY 3 yMEHUS

1 rpynna 2 rpynmna 3 rpynna
1. Omnpenenure Hampasinenue | 1. Ilycte D — nuckpumunant | 1. 3anaiite bopmynoit
BETBEH u KOODPJMHATHI | KBaIPaTHOTO TpexXwIieHa | KaKylo-HHOYIb
BEPIIUHBI TapadoIIbL: ax? + bx + c. N3o0pasute | KBagpaTUYHYIO G yHKIHIO,
1)y =x%—-12x + 3; CXEMaTUYECKU rpaduk | KOTOpas:
2)y = —x%+ 4x — 6; KBaJpaTHON ¢yuknuu | 1) yObIBaeT Ha NPOMEKYTKE
3)y = 0,3x% + 2,4x — 5; y = ax® + bx + c, ecau: | (—o0; 1] u Bo3pacraeT Ha
4)y = —5x2 + 10x + 2. 1) a>0,D>0,c>0, | npomexyrke [1;+00);
2. Ha pucynke wusobpaxén | L < 0: 2) BO3pacTaeT Ha IPOMEKYTKE
rpaduk KBaJ[paTU4HOH | _ 2% b (—90;—2] wu yObBaeT Ha
bynkumn y = ax? + bx +¢. |2e¢>0D=0, —52 <0 | npomexyrke [—2; +00).
Onpenenute 3HaKA | 3) g < 0,D < 0, _b S 0; 2. Ilpy xakoMm 3HAYEHUHU a
2a
K03 duIreHToB a, bu c. byHKIHS
cbcbl 4)a<0,c=0 —2<0. ) 1
) 2a y=ax‘+(a—2)x+-
2. Ilpu kakom 3HaueHHu b &
y SIBISIETCSl KBAIPAaTUYHON U €€
! IIPOMEKYTOK (—o0; 2]
rpaguk  UMEeT C  OCbIO
SIBJISICTCSI POMEKYTKOM
abcuucc oIHy 00IIYIO TOUKY?
BO3pacTaHHs byHKIMN
= y = —4x% — bx + 5?
o] x
5. IlocTanoBka AOMAITHETO 3a1dHUs.
I rpynma — Ha omgHOM wu3 puUCYHKOB u300paxkeH rpaduk ¢(yHKIIUU

y = x? — 2x + 3. YKakuTe HOMep TOr0 PUCYHKA.

'

S

B

2

2 rpynmna — Ha pucynke u300paxensl rpaguky QpyHKIuUi Buga y = ax? + bx + c.
Jlnisg kaxaoro rpaduka yKaxkKUTe COOTBETCTBYIOIIEE €My 3HaUC€HUs KO3 PUIIMeHTa a !
TUCcKpuMHUHaHTa D.
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A) E) E) I)

{? 7 A\

& NV
O S

1)a>0,D>0 2)a>0,D<0 3)a<0,D>0 4)a<0,D<0
3anuImTe B OTBET HH(i)pLI, PaCIIOJIOKUB UX B ITOPAAKEC, COOTBCTCTBYIOIICM 6YKBaMC
A b B r

3 rpymnmna — YCTaHOBUTE COOTBETCTBUE MEXKAY (DYHKIUSAMU U UX rpaduKaMH.
OYHKIMU:

1)y =x%—2x
2)y =x?+2x
y=—x%-2x
I'PADOUKU:
1) i 3) T

3

01

Y

4)

~1

0

3anumure B OTBET HU(DPHI, PACIIOJIIOKHUB UX B MOPSAIKE, COOTBETCTBYIOIIEM OyKBaMm:

A

b

B

6. [Tonsenenue uroros. Pediiekcus.

1. Kak MOXXHO onpeenuTh pacrojaokeHue rpaduka KBaapaTUIHON (YyHKIIMH 1O

kodddurmenTam a, b, ¢ ¥ TMCKPUMHUHAHTY KBaJAPATHOTO TPEeXWieHa?

2. Yto Ha ypoKe ObLIO CI0XHO, a YTO JIETKO?
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Koncnekr 3ansarus Ned

Tema ypoxka: «KBagpatuunas GyHKIH.

Tun ypoka: ypoK KOMIUIEKCHOTO TPUMEHEHHs 3HaHUM W yMeHUW (ypok
3aKpEIJICHUS ).

[lenun ypoka:

OOpazoBaTenbHas: 3aKpeNnuTh MPEJACTABICHUS O KBAJAPATUYHOW (YHKIIMHU:
nocTpoeHue rpaduKoB KBaIpaTHUHBIX (DYHKIUH, OMUCAHUE UX CBOWCTB, BHIMIOJTHEHHE
npeoOpa3zoBaHuil Tpad@UKOB KBAJIPATUUHBIX (DYHKIMH; 3aKpENUTh YMEHUS PEIICHUS
3a/1a4 ¢ MapaMeTpoM; pa3BUBATh HABBIKU NMPUMEHEHHUS KBaIpaTUUHON (QYyHKIIMHU HpU
pEIICHUH MPAaKTUYECKUX 3a/au.

Pa3zBuBaromias: pas3BuBaTh rpaduyeckre HABBIKM YYalllUXCs, HABBIKM YTCHUS
rpauKoB;  pa3BUBaTh  AJITOPUTMHYECKOE  MBIIUIEHHE, COOOPa3UTEIbHOCTD;
(dbopMupoBaTh yMEHHE 0000111aTh CLIOCOOBI pELIEHHs] OAHOTUIIHBIX 33/1a4.

BocnurarenpHas: BOCIUTHIBATh TAKUE KA4€CTBA JIMYHOCTH, KaK MO3HABATEJIbHAS
aKTUBHOCTb, CAMOCTOSITEIbHOCTb, JIIOOO3HATEIBHOCTD, YITIOPCTBO B TOCTHXKEHUH LEIH.

3agaun ypoka:

1. PaccMoTpeHne pemieHus 3a1ad, CBS3aHHBIX C JAHHOM TEMOM, pa3HOTO YPOBHS
CJIOKHOCTH (7151 1 TpyIIbl — HU3KOTO YPOBHSI, 2 TPYHIIbI — CPEIHETO YPOBHS, a IS 3
TPyl — BEICOKOTO YPOBHSI).

2. Vcnonb3oBaTh CBOMCTBA KBaApaTWUYHOW (PYHKIMM TIPH pEIICHHH 3aaad C
napaMeTpoM (AJist 3 TpyIIibI).

O6opynoBaHuE ypoKa: KapTOUKM C 3aJaHUsIMHU, y4eOHUK To anredpe 9 kiacc
A.I'. Mep3nsk [21].

Meton 00y4deHus: YaCTUIHO — TTOUCKOBBIN, TPOOJIEMHBIM.

CpencTBa oOy4eHMs: CUCTEMA Pa3HOYPOBHEBBIX 3a/1au.

DopMBI KOHTPOJISI: CAaMOCTOATENIbHAs padoTa.

Mero/pl KOHTpOJISL: Oecena, paboTa Mo KapTouke (Pa3HOTro YPOBHS CIIOKHOCTH).

CrpykTypa ypokKa:

1. Opranu3aniiOHHBIM MOMEHT (2 MHH).

2. TlocraBka 1ienu u 3a71a4 ypoka (3 MuH).
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3. Axryanu3anus 3HaHUH (7 MUH).

4. TlepBruuHoe 3akperuieHue (29 MuH).

5. IlocraHoBka qomarnHero 3agaHus (2 MUH).

6. IlonBenenue nroros. Pedmexcus (2 mun).
Xona ypoka

1. Opraam3aimoHHbI MOMEHT.

[IpuBeTrcTBHE YYEHHMKOB. YUHWTENIb pACCKa3bIBA€T IUIAH YpOKa. Yyamuecs B
TETPaJsiX 3alKChIBAIOT TEMY YpPOKa.

2. IlocTaBka 11eym ¥ 3aJ1a4 ypoKa.

VYuurtens: Pebsita, kak Bbl JaymMaere, BCE JIM YK€ BaMH YCBOGHO IO TeME
«KBampatnunas ¢yHkius»? Xotenu Obl Bbl y3HaTh €HI€ YTO-TO HOBOE 00 3TOM
(GyHKIIUY, B YACTHOCTH, O €€ MPUMEHEHUH MPU PEIICHUN MPAKTUYECKUX 3a70a4?

VYuammecs pacCcyk1arT, OTBEYALOT.

VYuutens: Pebsita, kakast OyeT 11€J1b CErOIHAIHEr0 ypoka? (OTBEThI YUaIInuXcs).

4. Axtyann3anuus 3HaAaHWH.

VYuutenb npejuiaraet 3anoJHUTh YYalIuMcs CIeAYIONIYI0 TaOIHIly, OTBETUB Ha
MpeJI0KEHHBIE BOMPOCHI (CaMOCTOsITeNbHAs padoTa) (Tabnuua ).

Tabmuma 8 — Kaprouka s yqamumxcs

1. Yro HaszpBaeTca  KBagpaTU4HOU

byHKuuMEH?

2. Yro sBnsiercsa rpaduKoM KBaJIpaTUYHOU
byHKIIIN?

3. ®@opmyna HaXOXICHHS BEPIIMHBI
napabobl.

4. Kak HarpaBJIeHbI BETBU MapaboJIbI, ECITH:
Da>02)a<0.

5. Kak MOXHO onpeAenuTh pacioyiOKEHHE
rpadpuka KBaJpaTHUYHOW (YHKIMH TIO
Koad¢umeHTam a, b, ¢ U AUCKPUMUHAHTY
KBaJPaTHOTO TpexuyeHa?

3. I[lepBu4HOE 3aKpEIUICHUE.

yan_HI/IMCﬂ nperaracTCs BbIIIOJHUTL  CICAYIOIMUC YIIPAKHCHHA, KOTOPLBIC

pacrpesiefieHbl 1Mo TpyIaM ypoBHEBOM muddepeHnnanuu oOydeHus. Yyaniuecs
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JOJDKHBI YMETh MCTIOB30BaTh CBOWCTBA KBAAPATUYHON (DYHKITUHU MPHU PEIISHUH 33129

(Tabmua 9).
Tabnuna 9 — YnpaxHeHus, HaripaBJieHHbIC Ha OTPabOTKy 4 yMeHHS
1 rpynma 2 rpynma 3 rpynna
1. lnsa crpoutensctBa cknaja | 1. Ilpu kakux 3Hadenus pu | 1. Ilpu kakux 3HaYCHMAX
3aroTOBJIEH  Marepuan  Ha | rpaduk (GyHKIMU | TapaMeTpa @ YHUCIO d JIEKHUT
Hapy>KHble CTeHbl IMHON 32 |y = x2 + px +q  HPOXOAUT | MEXKAY KOPHSIMH YypaBHEHHUS
M U BbicoTOM 4 M. Kakumu | yepes Touku | 2x% — 2(2a + 1)x + a(a —
JOJKHBI  ObITh  pasMepsl | M(—1;4) u K(2;10)? —-1)=07?
CKJIaJa (B BHIE | 2. Pemure rpadpuuecku | 2. Ilpm Kkakux 3HAYEHMSIX
IPSMOYTOJIBHOTO ypaBHEHHE mapameTpa da  BBIpOKEHHE
napajvIeenurnena), 4To0bl OH | 42 — _ 35 — 1 = — 3 ax®+4x+3a+1
uMel HanOoIbIINH 00bEM? 3 TBiKenue );I B — MPUHUMAET TIOJIOKUTEIbHbBIE
2. Msiy noxopocwiu | * | 3HaueHus npu Beex x > 07
BBINPBITMBAIOLIETO W3  BOJbI
BEPTUKAJIbHO BBEPX, M OH BepPTHRATHHO BEEPX 3. Ilpu xakux 3HaUYEHUX
ynan Ha 3emito. Ha pucynke . | mapamerpa a KOpHU
OIHCBIBACTCS bopmyoi
M300paKkeH rpaduk . 5 ypaBHEHUS
y =t —5t° I'padux
3aBUCHUMOCTH BBICOTBI Ms4a b 06 DaKe . x2—=2ax+a*—-1=0
. KUK U KEH H
Haa 3eMJIch OT BPCMCHHU IZZI e P JISKAT B IPOMEXYTKE [2; 4]7?
nonera. Mcnonb3ys rpaduk, PHCYHIE. , 4, [Moctpoiite  rpaduk
BBISICHUTE, CKOJIBKO METpOB 2 dyskuuny = x2 + 2x — 3.
IpoJieTeNl Ms4 3a MepBbie 3 Hcnonb3ys MMOCTPOCHHBIN
CeKyHJIbl. Yepe3  CKOJBKO rpaduK, oOIpenenuTe, IpH
CeKyHA mocie Opocka My 0 l ) KaKHux 3HAYCHMAX a
Obl1 Ha BBICOTC, paBHOﬁ 6 ypaBHEHUE xz +2x—3 =a:
METPOB? OO6wbsichuTe, 9YTO  (YU3NUYCCKH | |) ymeeT gBa KOpHS;
- O3Ha4aroT: 2) UMeeT OJMH KOPEHB;
6 a) Hy1u QyHKIHH; 3) HE MeeT KOpHEH.
5 0) wuHTEepBaJdbl BO3PACTAHUS
: (yObIBaHMS) GYHKLNY;
— B) HauOoiblllee  3HAYCHHUE
: byHKIHN.
ol 1 215 1 c

5. ITocranoBka JOMANTHETO 3adaHM .

Kax ol rpynne npejaraerca pemuTh 3agady goma (tadbmuuna 10).

Ta6muma 10 — JlomariHee 3a1anue

1 rpynma 2 rpynna 3 rpynma
3amaga:  JIBwxkenue  Tena | 3amada: Jlng HexkoTtopod peku | 3agada: Ilaxom mnpomén 3a
BEPTUKAJIBHO  BBEPX  IOJ | OKCIIEPUMEHTAIBHO neHb 40 km.

JNEHUCTBUEM CHJIBI TSDKECTU | YCTAHOBUIIU cienytouyto | [lonmpoOyiite mnpu gaHHOM
Bricoty Hajl 3emJiel | 3aBUCUMOCTh CKOPOCTH | YCIOBHH  CQOPMYIUPOBATH
0A0POIIEHHOTO TEUeHUs peku v (M/C) OT | MATEMaTHYECKYIO 3a1aqy
BEPTHKAIFHO BBEPX Ms4a | rayouHsl h (M) (mocTpoiiTe MaTeMaTHYECKYIO
BBIUUCISIOT 10  dopmyne V(t) =—h?>+2h+8 MOJIEIb).

h(t) = -4t* + + 22t, rne h | Haitnure MakcumanpHyto | Clemaite  BBIBOJ:  KaKou
— BBICOTA B METPAX, t — BpeMs | IIIyOMHY peKH (T.e. IIyOuHy, IPAMOYTOJIBHUK JOJKEH

o6oiitu ITaxoM, 4TOOEI
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[Tponomxenue Tadmauibl 10

B CeKyHJax, npomeamee c |rme v =0) wu T1IyOuHy c | HOJy4uTh OOJIBIIE 3€MJIU, U

MomeHTa Opocka. CKOJIBKO | MaKCHMAJIbHO CUJIbHBIM | YEMY paBHa €ro cropoHa?
CEKyH]I MY OyIeT | TeueHueM. CocTaBuTb AITOPUTM
HaXOoIUThCA Ha BBICOTEC HE peICHUA HOI[O6HBIX 3a1a4.

menee 10 m?
6. Ilonsenenue nroros. Pediiekcus.

1. PeGsta, Kakoil MaTepuail Ha YPOKE Mbl CETOJIHS C BAMU IIOBTOPHIIN ?
2. JlocTurHyTa JI1 BaMH TI€JIb CETOTHSIITHETO YpOoKa?

[Tocne npoBeeHHBIX 3aHATHI MBI TPEIJIOKUIIN YYAITUMCS BBITIOJIHUTD TECT 10
teMe «KBampatuunas (yHKOUS», 9TOOBI BBISBUTH YPOBEHb YCBOCHHUS 3HAHUW M
YMEHHMH 10 TaHHOM TeMe (CM. TIpritokeHue B).

Takum oOpazoM, paspaboTaHHble U alNpOOMPOBAHHBIE METOAUYECKUE
pEeKOMEHIAIMK 10 W3ydYeHHI0 TeMmbl «KBagparwmunas GyHKIOHAS» B YCIOBHSX
ypoBHEBOU nudpepeHnnanuu mo3BoJsiioT cejaaTh BBIBOJ O TOM, YTO Y YYaIIUXCs
GOpMHPYIOTCS  BBIYMCIHUTEIBHBIE YMEHHS, pPa3BHBACTCS MaTeMaTHYECKOE U
MIPOCTPAHCTBEHHOE MEITNIUICHHE. [lpm pemeHnn 3aad ydaniuMUCS HCTIOIB3YIOTCS
TaKle MBICTUTEIbHBIC ONEpaliK, KaKk CpaBHEHHE, 0000IIeHHE, a0CcTparupoBaHuE,

KJ'IaCCI/I(l)I/IKaHI/IH M KOHKPCTHU3alus.

2.3 ConocraBuTe/IbHBIN AHAJIN3 NEPBUYHOI U MOBTOPHOM IMATHOCTUKH

IKCNIEPUMEHTAJTBbHOI0O HCCJIETIOBAHUA

[Tocne npoenenus 3anaruil no teme «KBagpatuuHas QyHKUHS» B YCIOBHSIX
ypoBHeBOU auddepeHmanun o0ydeHus, MpeaiokeHHbIXx B mnaparpade 2.2. bnuia
IpoBeJeHa TOBTOpHAs JMArHOCTHKA YPOBHA C(HOPMHUPOBAHHOCTH BBIJEICHHBIX
ymenuit (1-4) no teme «KBagparuunas QyHKIus».

Pe3ynbTaThl KOHTPOJIBLHOM PabOTHI pHUBEAEHHI B Ta0uie 11.

Tabnuna 11 — Pacnipenesnienne yqanmxcs no chopMUpoBaHHOCTH yMeHH#H (1-4)

®. U. yuenuka YwMmenue 1 YwMmenue 2 Ymenue 3 YwMmenue 4
3aganue 1 3aganue 2 3amanue 3 3aganue 4 3aganue 5

1. Unbs A. + + - - -

2. Anmuna b. + + + - -
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[Tponomxenue Tadauibl 11

+
1
1
1
1

3. Anekcannp B.
4. Bnangucnasa E. -
5. Anekcanjp K.
6. Anna K.
7. Amutpuin K.
8. Anapeit M.
9. Kapuna P.
10. Tumodeii C.
11. Kupunn C. +
12. Bukropus C. +
13. Anapeii C. - + - - -
+
+

+

+|+|+ |+

+|+ [+
++ [+ +

14. Cepreii C. -
15. Anacracus T. +
16. Poman I11. + - - - -
17. Kcenus I11. - + - - -
18. FOmms 1. + - - -
Brinosnanmm 13/72% 12/66% 9/50% 7/38% 2/11%
BepHO (4en./%)
VYcnoBHBIE 0003HAYCHMS:

+ |+
+ |+
1

3HaK «+» — YYEHUK YMEET BBITIOJHATH 3TO 3aJaHUE.

3HaK «—» — YYCHUK HE CIIPABUJICS C ITUM 3aJaHUEM.

AHanu3upysi MOJyYEHHbIE Pe3yJbTaThl, Mbl CHEJANU CJEIYIOUIUE BBIBOJBI: C
NEepBBIM 3aJlaHveM crhpaBuiuch 72% yuaniuxcs. CrnenoBaTesibHO, Y OOJBIIMHCTBA
ydamuxcsi cpOopMHUpPOBAaHO YMEHHE paclo3HaBaTh KBAJpaTUUHYIO (GYHKIIHIO,
UCCIIEI0BAaTh €€ CBOMCTBA. Co BTOpBIM 3a/laHMEM CHPABWIOCH YYyTh OOJIbIIE
MIOJIOBUHBI KJIacca 3TO cocTaBisieT — 66%. CrhemoBaTenbHO, JaHHBIC YYaIIAECS
ycBown 2 ymeHue. C TpeTbUM 3aJlaHMEM CIPAaBUJIACh TOJIOBMHA YYallUecs, YTO
cocraBmsier — 50%. CriemoBarenbHO, MOJOBHHA yYamuxcs ycBowsio 3 ymenme. C
YETBEPTHIM 3aJlaHkeM cripaBuiioch 38% yueHnkoB. Ilaroe 3amanue BemosHmIO 11%
yYaIuxcsl.

Pe3ynbTaThl npeacTaBieHbl Ha pUCYHKeE 27.

J1J1s1 BBISIBIIEHUS BBICOKOTO, CPETHETO U HU3KOTO YPOBHEW CHOPMHUPOBAHHOCTH

YMEHUM BOCIIOJIB3yeMCSl aJITOpUTMOM U3 naparpada 2.1.
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100%
905
80%
705
60%
50%
40%
305
2054
1054

7%
66%
505%
38k
I -

1 sapanwne 2 sagaHue 3 sapaHmue 4 zapaHne 5 3aganmue

N BeinoaHMBILKE 33A3HHA (%)

Pucynok 27 — Pacnipenienierue yqammxcs o copMupoBaHHocT ymenuit (1-4)

Tabnuua 12 — PacripeenieHre yqamuxcs o YpoBHIO C(OOPMHUPOBAHHOCTH YMEHHIM

Ne Nwms @. YpoBeHb chOpMUPOBAHHOCTH Howmep rpynmsl B 3aBUCHMOCTH OT
o\l | pecrnoHaeHTa yMEHU# ypoBHsI JuddepeHanun
o0ydeHus
1 | Unes A. Husknii 1 rpynna
2 | Anuna b. Huskuii | rpynma
3 | Anekcanap B. Husknit 1 rpynma
4 | Bimagucinasa E. Huzknit | rpynma
5 | Anekcanjp K. Cpennuii 2 rpynna
6 | Anna K. Cpennuii 2 rpynna
7 | Amutpuii K. Cpennuii 2 rpynna
8 | Auapeit M. Huzkuit 1 rpynna
9 | Kapuna P. Husknii 1 rpynna
10 | Tumodeii C. Huzknii 1 rpymnma
11 | Kupunn C. Cpennnii 2 rpynna
12 | Bukropus C. Bricokuit 3 rpynna
13 | Annpeii C. Huzkuit 1 rpynna
14 | Cepreii C. Cpennnii 2 rpynna
15 | Anacracus T. Bricokuit 3 rpynna
16 | Poman I1I. Huzkuit 1 rpynna
17 | Kcenus 111 Huzkuit | rpynna

Takum 006pa3om, BBICOKHI YPOBEHb CHOPMHUPOBAHHOCTH YMEHHM OBLT BHISBICH
y 11,2% ygammxcsi, JaHHBIX YYalTUXCs MOKHO OTHECTH K 3 Tpynme. CpeaHuil ypoBeHb
y 27, 7% y4amuxcs, JaHHBIX y4allluXcs MOXKHO OTHECTH KO 2 rpynne. Huzkuil ypoBeHb
y 61,1% yuammxcs, JaHHBIX yYalIUXcs MOKHO OTHECTH K 1 rpymre.

Pe3ynbTaThl npencTaBieHbl HA pUCYHKE 28.
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11,2%

10,0%
0,0% -
1 rpynna 2 rpynna 3 rpynna
Pucynok 28 — PacrnipesienieHne yyanmxcs o ypoBHsIM copmupoBaHHOCTH yMeHu# (1-4)
Y1o0OBI OIIpCACIINTG 3HAYUMOCTL PC3YJIbTATOB HOBTOpHOﬁ JUarHOCTHUKHU
PECIIOHACHTOB 3KCIICPUMCHTAJIBHOTO HCCIICIOBAHUA MU, CICAOBATCIIBHO, 000CHOBATh
3(1)(1)GKTI/IBHOCTB MCTOAUKHU IIPCIIOJaBaHUS TCMBbI «KBaI[paTI/I‘-IHaﬂ (I)YHKHI/IH» B
YCIIOBHUSIX YPOBHEBOW nuddepeHnuanuy o0ydeHns, Mbl COTIOCTABIIIA TTOTYYCHHBIC
PE3YIIbTAThL nepBHquﬁ u HOBTOpHOﬁ AUAardHOCTHKU.
Hal"J'IHI[HO IMPOACMOHCTPHUPOBATE IICPCXOA YHAIIHUXCSA H3 O,HHOﬁ I'PVIIIIBI B

JIpYTyI0 TPYHOIy O ypoBHEBOW muddepeHnnanun oOydyeHUs] MOXKHO YBUACTh Ha

pucyske 29.
100,0%
80,0%
80,0% 77.8%
70,0% 61.1%
60,0%
50,0%
40,0%
27,7%
30,0% ’
16, 7%
20,0% 11,2%
] -
0,0% [
1rpynna 2 rpynna 3 rpynna

H [NepBMHHER AWArHoCTMLa H [NoBTOpHEA AWArHOCTMKE

Pucynok 29 — ConocraBieHue pe3yJIbTaTOB IIEPBUYHON U TIOBTOPHOH JIMarHOCTUKH

SKCIICPUMCHTAJIIBHOT'O UCCICTOBAHUS

ConoctaBuB  pe3yabTaThl  MEPBUYHOM W TOBTOPHOM  JTMArHOCTUKH

SKCIICPUMCHTAJIBHOT'O UCCICAOBAHNA MOKHO OTMCTHUTL ITOJIOKHUTCIIBHYIO JUHAMUKY
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pa3BUTHUS YPOBHS CHOPMUPOBAHHOCTH BblieTeHHBIX (1-4) ymenuit B maparpade 2.1 mo
teme «KBaapaTtuunas QyHKIUDY.

OTO CBUIETENBCTBYET O TOM, 4YTO pa3padoTaHHas HAMH METOJHUKA
npenogaBanusi TeMbl «KBampatnuHas QyHKOHMS» B YCJIOBHSIX  YpPOBHEBOMU

muddepeHnranuu 00ydeHus: CrocoOCTBYET YCBOCHHIO IIPEIMETHBIX PE3yIbTaTOB.
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3AKJIIOYEHUE

B coBpeMeHHOl Hay4yHO-METOJIMYECKOMN JIUTepaType UMEET MECTO MHOKECTBO
ONpENeNECHN TOHATUS YpOBHEBOM auddepenunanuu oOydenus. B kaxmom
TOJIKOBAHUU TEPMHUHOB €CTh YTO-TO 0OIlee CONMKAIOIIee UX BCE, HO B TOXKE BPEMsI
MPOCIEKUBACTCI U COOCTBEHHOE BHUJIEHHWE KaXJIOr0 aBTOpa, OTIMYAIOLIEe BCE
orpeaeneHus Apyr oT apyra. [lpoananu3upoBaB auTepaTypy MO TEME UCCIECTOBAHMS,
noag  ypoBHeBoW  auddepeHnuaneld  oOydyeHus OyaeM  IOHUMATh  y4eT
WHJMBUAYAJIbHBIX OCOOCHHOCTEH yJaluxcsl B TOW Wik HHOU (hopMe, Kora yyaniuecs
TPYNIUPYIOTCS HA OCHOBAaHUU KaKUX-JTHM00 OCOOCHHOCTEH sl pa3AeibHOTO OOyUEHUs
(U. 2. YHr1).

Ha ocHoBe ananmm3a y4eOHOM M HAy4YHO-METOJUYECKOW JIUTEpaTypbl ObLIU
BBIJICJICHBI TUITBI U BUJBI ypOoBHEBOU nuddepeHnuanuu ooyueHus. B BbITycKHOM
KBAUIM(PUKAIMOHHON  paboTe  Mbl  OCTAaHOBUJIUCh  HAa  BHYTPHUKJIACCHOM
(BHyTpuIlpeAMETHOW)  nuddepeHmanuu  o0ydeHHUs, COIVIACHO  aKaJeMHUKY
I'.K. Cenesko.

OTMeYeHBI TIOJIOKHUTEIIbHBIC W OTPHUIATEIbHBIC acHeKThl auddepeHanum
oOydyeHHsl B IIKOJE. A Takke BbIIENEHBl Ienu auddepeHmanuu o0ydeHus: ¢
IICUXOJIOrO-NIEAArOTUYECKOM, COLIMAJIbHON U AUJAKTUYECKON TOUKU 3PEHUS.

Hamu ommcana metomuka mpemnomaBaHusi TeMbl «KBampaTtuunas (QyHKIUS» B
YCIIOBHUSX ypoBHEBOH muddepeHpanuu o0ydeHus B 8-9 kiaccax, KOTopas COCTOUT
U3 CIEAYIOUIMX KOMIIOHEHTOB: IIENU U 33J]a4i U3yUCHHS TEMBI, COJIEpPIKaHne, METOIbI
oOy4deHusi, cpeAcTBa 0OyUeHHUs, a TaKKe POPMbI K METObI KOHTPOJISL.

[To TeMe BBIMYCKHOM KBAIM(PUKAIIMOHHON pabOThl HAMU OBLIIO OPTAaHHU30BAHHO
U TIPOBENICHO AIKCIEPUMEHTAThHOE MCCIENOBAaHUE, C IEIbI0 anmpoOari METOIUKU
npenofaBanusi Tembl «KBampaTtudHas (QYyHKIMS» B YCIOBUSX ypPOBHEBOU
mupdepennmanuun  oOyuenus B 8-9 kimaccax W pa3paboOTKE METOIUYECKUX

PEKOMEH AN JJISl YUYUTENEH-TIPEAMETHUKOB.
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HccnenoBanne mNpoBOAWIOCH HAa 0a3e MYHULUIAIBHOTO OHOKETHOTO
00111600pa30BaTEIHLHOTO YUPEKICHUS «AbanakoBcKas CpenHsis
oO1ieo0pa3oBaresbHas mkosa Nely.

ComnoctaBUB  pe3ynbTaThl  MEPBUYHONM UM TMOBTOPHOM  THArHOCTHKHU
HKCIIEPUMEHTAJILHOTO MCCIIEIOBAHUS MOKHO OTMETUTH MOJIOKHUTEIbHYIO JTUHAMUKY
YpOBHsI COPMUPOBAHHOCTH YMeHUM 110 TeMe «KBaapaTtuuHas GyHKIM B YCIOBUSIX
ypoBHEBOU muddepeHnuanuu 0O0ydeHUS, CIEIOBATEIBHO, pa3pabOTaHHBIE HAMH
METOJMYECKHE PEKOMEHJaluMu 1o u3zydeHuto Teme «KBampatuunas (QyHKIus» B
YCIOBUSIX ypoBHEBOM nuddepennuanuu odydeHus B 8-9 kiaccax CrnocoOCTBYIOT
YCBOCHUIO MPEIMETHBIX PE3yIbTaTOB.

Pa3paboTaHHble METOAMYECKHE PEKOMEHJAIMM IO HU3YYEHHUIO  TEMBI
«KBagpatnuHasi GyHKUIHSD B YCIOBUSAX YPOBHEBOU nuddepeHuanuu ooyueHus B 8-
9 kaccax MOTyT ObITh HCTIOJIB30BAHBl YUUTEISIMU U CTYICHTAMU-TIPAKTUKAHTAMU TPU
HOJIFOTOBKE K YpPOKaM, a TaK)Ke IIPU HAITMCAHUH KYPCOBBIX U JUIUIOMHBIX padoT.

B pesynbraTe mccnemnoBaHus 1enb OblIa TOCTHTHYTA, TIOCTABICHHBIC 33a4d

pELIECHBI.
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HPUJIOKEHHUE A

KonTtpoJsbnas padora no teme «Kpagparuunas GyHkums»

1 BapuaHT
1. d)lyHKum 3ajaHa  Qopmynoi
fx) = Exz + 3x. Haiigure:
D) f2)uf(=1); 2) vHymu (yHKIUH.
2. Haiinure o0nacte ompeneneHus
2144

dynkumn: 1) f(x) = xz—xmm ; 2)
fx)=vx+5 +3626_4

3. Ilocrpoiite  rpadpuk  (yHKIUU

f(x) = x? + 2x — 3. Ucnons3sys rpadux,
HaiinuTe: 1) oOmacTh 3HAYEHWH JTaHHOU
(GyHKIMU; 2) MPOMEXKYTOK BO3pacTaHHS

¢yHkimy; 3)  MHOXKECTBO  PELICHUI
f(x)>0 .
4. TloctpoiiTe B OIHOHW CHCTEME

KoopAuHAT Tpapuku ¢GyHkuui y = f(x)
u y=g(xX) 1 OupelaeinuTe KOJIHYECTBO
KOpDHEH  ypaBHEHHS fx) =g :
fx)=—x?+6x—-7 ; g(x)=—x.
5. Ipu kakux 3HAYCHUSX P U (] BepIInHA
napabosibl HAXOJUTCS B TOUke A(-4;6)?

2 BapHaHT

1 CD%/HKI_[I/ISI 3amaHa  Qopmysoi
flx) = gxz + 2x.

Haiigure:1) fR)uf(-1) ;
2) HYITH GbyHKINH.
2. Haiimure o00xacTs OHpSI[eJ'IeHI/IH

-5

GYHKIMH: 1) f(x) = m :
2) fQ) =Vt 4+ .
3. Ilocrpoiite = rpadux  yHKIIUH

f(x) = x? + 4x — 5. Vcnons3sys rpadux,
HaiinuTe: 1) obmacTh 3HAYEHUH JTaHHOU
byHKIUH; 2) MPOMEKYTOK BO3pPACTAHHUS

byukiuu; 3) MHOXKECTBO  pEIICHUI
f(x)<O0
4. Iloctpoiilte B OOHOW CHUCTEME

KoopauHaT Tpaduku GyHKuud y = f(x)
u y=g(x) u omnpenenure KOIMYECTBO
KOpHEH  ypaBHEHUS fx)=g() :
flx)=-2x*+4x ; gx) = —%
5. Ilpu KakuX 3HAYCHUAX P U ( BepIIMHA
napalosbl HaXOAUTCS B Touke A(3;-7)7?

OTBeTHI K KOHTPOJILHOU paboTe 1o Teme «KBaapatuuHas QyHKIUSDY

1 BapuaHT

2 BapuaHT

1.1) f(2) =8; f(-=1) = =2,5;
2)f(0)=0mpux =0,x =—6.

2.1) D(f) = (—;4) U (4;6) U (6; +0);
2) D(f) = [-5,—2) U (=2;2) U (2; +0).
3D E(f) =[—4 +x);

2) Bospacraer Ha [—1; +0);
3)f(x)>0mpux < —3,x> 1.

1.

2 f(0)=0npux =0,x =—6.
2.

1) f2) =55 (-1 =-13

1)D(f) = (—o0; —2) U (=2;8) U
U (8; +00);

2)D(f) =[-4-3)U(—3;3) U (3;+x).
3.
2) Bospacraer Ha [9; +0);

1) E(f) = [-9; +0);

pu xe(—=5; 1).

3) f(x) < 0m
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OTtBeT: 2 KOpHS. OrtBeT: 1 KOpeHb.
5.0tBeT:p =8, q = 22. 5.0tBeT:p = —6, q = 2.
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HHPUIIOKEHHUE B

Tect no Teme «KBagparnunasi GyHKumsD)

Llenp: BEIABUTH YPOBEHb YCBOCHUS 3HAHUM U YMEHUM 110 JJAHHOW TEME.

JIaHHBIM TECT MOMOXKET YUYUTENIO MOBBICUTH 3(PHEKTUBHOCTh MPOBEACHMUS
YPOKOB, ONEPATUBHO MOJIy4aTh HHGOPMAIMIO 00 YpOBHE YCBOCHUSI MaTepHalia 1o
TeMe «KBagparnunas QyHKIMS» U PU HEOOXOJIMMOCTH KOPPEKTUPOBATH MPOLIECC
oOy4eHus.

JIaHHBIN TECT SABJISETCA KPUTEPUAIBHO-OPUEHTUPOBAHHBIM M NPEIHA3HAYEH
Uil ydampxcss 9 knacca. JIOKyMEHTOM, OIPEACISIONIMM COACPKAHUE TECTa,
apisiercas ®I'OC OO0, npumMepHasi mporpaMMa OCHOBHOTO 0O0IIero ooOpa3oBaHus
0 MaTeMaTHhKe, TeMaTUYeCKOoe TIaHupoBaHue 1o yueOHuky A. I'. Mep3nsik u ap.
«Anrebpa. 9 Kiacc», KOTOPBIH SBISETCS OCHOBHBIM YUY€OHUKOM JIJIS1 TOATOTOBKHU K
TECTHUPOBAHMUIO.

Tect nmo Teme «KBangpatuunas Qyskius» coctouT u3 10 3ananuii. 3aianus
TECTA HOCAT TEOPETUUECKUM U ITPAKTUYECKHUM XapaKTep.

TexHonorunyeckas MaTpulia TeCTa.

YpoBHHU Howmep 3ananus Bcero
ycBoeHus | 1 2 3 4 5 6 7 8 9 10 TUISt
3HAHUU IIPOBEPKU
KaX0r0
YMEHHUSI
1 + + + + |+ 5 (50%)
2 + + + 3 (30%)
3 + + 2 (20%)

[IepeBon OCYILIECTBIISIETCA MO CIEAYIOLIEN CXEME:

— OTMeETKa «5» («OTIMYHOY») BBICTABISETCS UCTIBITYEMBIM 32 BEpHBIC OTBETHI,
KOTOpBI€ COCTaBJsAIOT HE MeHee 90 % ot ol1rero koimyecTBa BONpocoB (3
rpynna no ypoBHio auddepeHuuanum oOyyeHus);

— OTMeTKa «4» («XOpoII0») COOTBETCTBYET pabOTe, KOTOpasl COJACPKUT HE
MeHee 70% mpaBWIIBHBIX OTBETOB (2 rpymnmna no ypoBHIO au@depeHiuanim
oOy4deHus);
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— orMeTka «3» («yIOBJIETBOPUTEIBHO») COOTBETCTBEHHO He MeHee 50%

paBHIBHBIX 0TBETOB (1 rpymma mo ypoBHio quddepeHIranuu 00ydeHus);

— OTMeTKa «2» (HEyIOBIICTBOPUTEIHHO») CTABHTCS 3a PabOTy, ColepiKalIyro

menee 50% npaBuibHBIX O0TBETOB (1 rpymnmna no ypoBHIO nuddepeHiuanium

oOy4eHMS).

Pexomennyemoe Bpemsi BBIIOJHEHUS — 45 MUHYT.

1. ®yHKIMY, ABISIOIMECS KBAAPATUYHBIMH:

1)y = 3x%-2x + 1;
2y = (x —3)%

3)y = 5x- 1,
4y = 9- x?
5y = x3 + x? + x;
6)y = —0,6x.

Tect

3anuImmuTe B OTBET ]_II/I(prI, PAacCIIOJIOKKUB UX B IIOPAAKC BO3paCTaHUA.

OTtBeT:

2. Jlunus, snsromiasics rpaduKoM KBaIpaTHYHON (QYHKIIUH:

a) npsimas; 0) runepooJia; B) mapadoa; I') OKPyKHOCTb.

3. Brimmure nponymieHHbIe CIIOBA:
®ynkumo y = ax? + bx + ¢, tne a, buc—

yucia, npuueM a # 0,

Ha3bIBAETCA .
4. CootHecute rpaduk GyHKIHHA U COOTBETCTBYIOIIEE EMY YPaBHEHHE:
YpaBHeHHe I'padux pynkumn
Hy=x?-1
A)
2)y = (x—1)
—
=)
b)
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Jy=—-x*+1 :
1
T F
B)
4y =(x+1)> \‘ /
)
5y=x%+1 \ |
)
3anummTe B Ta0IMITy HOMEP BBIOPAaHHBIX OTBETOB.
1 2 3 4 5

5. Pacnipesienute GopMyIIbI 110 TPYMIaM, ONpe/eInB HalpaBlieHHe BeTBEH JaHHbIX
napabosi.

1)y = 2x? + 5x — 3;
2)y =7 —1.5x%+ 3;
3y =x%—3x+1;

4y = —3x% 4+ 2x + 1;
5y = —2—3x+ 0.5x?;
6)y =3+ 5x — x?;

Ny = —1+x?—x;
8y = -7 +%x2;

Dy = —x2+x+75;
100y =1—2/3x2.

BetBu HaIllpaBJICHBI BBEPX BeTtBu HaIlpaBJICHbI BHU3

6. Brmmmre nponynieHHbIe CJIOBa:

I'padpukom KBagpatwdHoil QyHKUMH Yy = ax’+ bx + ¢ saBusercs :
T0JTy4aeMasi CIBUTOM Napabolibl y = ax? BIOJb
7. Halimute KOOpAMHATBI BEPIIMHEI Tapabosl y = 6x — x2:
a) (6;0);6) (—3;—9);8) (3;9); ) (0;6).

8. YcranoBure IMPpaBUJIBHYIO ITOCJICA0OBATCIIbBHOCTD:
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CrponTtb rpaduk KBaApaTUIHOH QyHKIMH, HE UCTIONB3YS
napajuieNIbHbIX IEPEHOCOB, MOXKHO IO CIEAYIOIIEH CXeMe:

. 4ac-b?
1) HaliTk OpAMHATY BEPIIMHBI TapadoIbl TI0 GopmyIie Y, = yrante
D
— =, rae D — MCKpMMHHAHT KBaJIpaTHOTO TpexuneHa ax? + bx + ¢, u

4a’
OTMETHTH Ha KOOPAUHATHOMN INIOCKOCTH BEPILHMHY I1apadoJIbI;

2) ompeeNuTh HANpaBJICHHUE BETBEH MapadoIbL;

-
3) HaiiTi aOCIHCCy BEPIIUHEI Mapaboibl Io GopMyIIe Xg = — 2
.
-
4) mpoBecTH yepe3 Bce OTMEUEHHBIE TOUKHU TIABHYIO HENIPEPHIBHYIO
JIMHUIO;
.

5) HaliTH KOOPJIMHATHI €llle HECKOJIbKHX TOYEK, IPHUHA/IIEKAIINX
HUCKOMOMY Tpa(uKy, B Y4ACTHOCTH KOOPJIUHATHI TOUEK MePeceyeHUsI
mapaboITbl ¢ Ochro abcirce (eciu naHHas GYHKIUS NMEET HyIH),
KOOPAWHATBI TOUKH MepeceueHus Napaboiibl ¢ OCbI0 OpAWHAT; OTMETHTb
9TH TOYKH Ha KOOPIMHATHOM IIOCKOCTH.

3anuiure B TaOIUILy HOMEP BHIOPAaHHBIX OTBETOB.

9. 3ajaiite nanHylo GyHKIMIO y = X2 — 4x +
6 ¢opmynoii Buga y =a(x —m)?4+n wu
nocTpoiite ee rpaduk, HCHOb3ys Trpaduk
dynxiuu y = ax?.

OtBeT:

10. HaiiTu Bce 3Ha4YeHHs Mapamerpa da, Mpu
KaXJIOM M3 KOTOPHIX X% —a = X + 2 uMeeT OTBeT:
XOTs1 OBl OJTHO PEIICHHUE.

64



®enepanbHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YUPEIKICHHE
BBICLIICTO 06pa303aHp1;1
«CUBAPCKHU ®EJAEPAJIBHBIN YHUBEPCUTET»

JIECOCUBUPCKUU TTEJATOT MYECKUM UIHCTUTYT —
¢unuan Cubupckoro deneparbHOr0 yHUBEPCHTETA

Briciiei MAaTEMAaTuKu, HHd)ODMaTI/IKH H €CTCCTBO3HAHUSA
kadeapa

YTBEPXJIAIO
3aBenyrowui kadenpoii

JL.LH. XpamoBa

OIINHCH WHHULIAAJIBI, (baMMJIPDl

« dYy » 06 2020r.

//

BAKAJIABPCKAS PABOTA

44.03.05 Ilenarornueckoe odOpa3zoBaHue
KOJA-HAaUMCHOBAHHUC HaﬂpaBﬂCHHﬂ

METOJIMKA TPEMIOJABAHUSA TEMBI «KBAJIPATUUHAS ®YHKLIsH B
VCJIOBUSAX YPOBHEBOW JIMDOEPEHI IMALIMU OBYUYEHUS B 8-9

KJIACCAX
PykoBoaureins/ / d4.06.20 noueHT, kaua. nea. Havk  1.B. 3axaposa
NOANMUCH, AaTta AOJIKHOCTb, y4cHas CTCICHDb HHHULHAJIbI, (baMHJIHﬂ
BhInyCKHHK (FI’ VW A 0620 A.A. boponuHa
MOANHCE, ARTA HWHHULHAJIBL, haMIIus

JlecocuOupck 2020



[Mpomomkenue TUTydbHOTO nucTa BP mo Teme «MeToauka mnpenoaaBaHus
tembl «KBazparuunas (yHKUOMsS» B YCIOBHSX YPOBHEBOH Iu(QepeHLHalun
oOyueHus B 8-9 kiaccax»

KoncynberaHTsl 110

pasjenam:
HaWMECHOBAHHE pasacna NOAMHUCH, AaTa HHHULHAJIbI, CpaMHﬂHﬂ
HauMEHOBAHHUEC pasacia NMOANUCH, Aata HMHHULHAJIBI, (baMmmx

HopmoxouTponep A4.06.20 C.C. AxtamoBa

HOANKCH, JaTta WHULHATE, QaMuius



