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METOAUYECKOE OBOCHOBAHHME

JlanHass TeMa wu3ydaercs B Kypce reomeTpun 8 Kiacca B paszfene
«yeTplp€xyronbHukn» (14 wyacoB). B TemarnueckoM IUIAaHUPOBAaHUU —
OIMHHAAATHIN YpoK. Ha MOMEHT MpoBeaeHUsI TaHHOTO YPOKa CYBOPOBIIbI JIOJ>KHBI
BJIAJIETh TEOPETUUECKUM MATEPUATIOM IO pas3zeliaM «HadaJlbHblE T€OMETPUYECKHUE
CBEJICHUS», «IapajlielIbHbIE MPSAMbBIC», «IIEPHEHAUKYISIPHBIE NPSIMBIE» U YMETh
IPUMEHATH NOJYYEHHbIE 3HAHUS IIPU PELICHUU 33/1a4.

Tema OTKpHITOrO YypOKa B IIOJHOM MEpPE COOTBETCTBYET TEME
caMo00pa30BaHUsl «TEXHOJIOTUS METANpPEAMETHOIO OOY4YeHHs KaK CpeACTBO
(opMHUpOBaHUsI U Pa3BUTUS YCTOMYMBOIO MHTEpEca K MPEIMETy MaTeMaTUKW,
IOCKOJIbKY COZIepKaHHE T€Mbl HECET B ce0e Iupoyaiiiliee NpuKiIagHOe 3HaUCHUE.
«B reomerpum: 3epkaibHas CHUMMETpPHS; OCEBas CUMMETpHUsS; BpallaTelibHas
CUMMETpHS; IEHTpalbHasg CHUMMETpHUS; CKONb3sIias cummerpusi. B dusuke:
CyNepCUMMETpHS; TPAHCISAIMOHHAS CcUMMeETpus. B Ouonorum: paguaibHas
CUMMETpHs; OunarepajibHasg CUMMETpUs. B XuMHHM: CHUMMETpPUS MOJEKYI
(cumMeTpus BakKHA JJIi XUMUH, TaK Kak oOHa OOBACHSIET HAOIIOEeHNUsS B
CHEKTPOCKONMH, KBAHTOBOM XUMUHU U Kpucrtamuorpaduu). IIpeanonaraercs, 4ro
TEHJCHLIMS JIFOAEH BUAETD LIEJIb B CHMMETPUH, SIBISETCS OAHOU U3 IPUYMH, [I0YEMY
CUMMETPHSI YaCTO ABJISIETCA HEOTHEMIIEMON YaCThbI0 CUMBOJIOB MUPOBBIX PEJIUTHU.
Jlromu  HaOMIOMAIOT  CHUMMETPUYHYIO  mpupoay  (TakkKe  BKIIOYAIOUIYIO
ACUMMETPHUYHBIN 0araHC) COIMATLHOTO B3aUMOJICHCTBHUS B PA3TUYHBIX KOHTEKCTAaX.
OHHM BKJIIOYAIOT OLIEHKM B3aMMHOCTH, DMITATUH, U3BUHEHHUS, JUAJIOra, YBAKECHUS,
CIpaBeMIMBOCTH U MecTH. CHMMETpUYHbIE B3aUMOZECHCTBUS MOCHUIAIOT CUTHAJIBI
«MBbl OJMHAKOBBIE», a ACUMMETPHUYHBIC B3aWUMOJECWUCTBUS BBIPAKAIOT MBICHb S
OCOOBI, Jydylie, 4eM Tbl». B3aMMOOTHOLIEHUS CO CBEPCTHUKAMU CTPOSITCS Ha
OCHOBE CUMMETPHH, a BIACTHBIE OTHOLIECHUS — HA aCUMMETPUH. THUIIBI CHMMETPUH,
BCTPEYAIOIIMECS B MATEMATHUKE M B €CTECTBEHHBIX HAyKaX: CUMMETPHUS N-TO
MopsA/IKa — CUMMETPUYHOCTh OTHOCUTEIHHO TOBOPOTOB Ha yroi 360°/n BOKpyr
Kako-mmbo ocu. OmnwucbiBaeTca Trpymnmnod Zn; JOpPEHI-MHBAPUAHTHOCTh —
CUMMETPUYHOCTh OTHOCUTEIBHO IPOM3BOJIBHBIX BpALIEHWW B IPOCTPAHCTBE-
BpeMeHU MHHKOBCKOI0; KaJIMOPOBOYHAS MHBAPUAHTHOCTh — HE3aBUCUMOCTDh BU/A
YpaBHEHUM KaTUOPOBOUHBIX TEOPUN B KBAHTOBOW Teopuu Mmojsi (B YaCTHOCTH,
Teopuii  SlHra-Mmiica) Tnpw  KanuOpOBOYHBIX — MPEOOPa30BAHHUAX; BBICIIAS
CUMMETpPHUSI — CHUMMETPHUS B TPYIIOBOM AHAIN3E; KaHHOCUMMETPHS — SIBJICHUE
anekTpoHHoN KoH(puryparmuu (tepmun BBenéH C. A. IllykapeBbIM, OTKPBHIBIIUM
€ro), KOTOpbIM OOYCJOBJIEHa BTOpPUYHAs MepuoaudHocTh (oTkpeiTa E. B.
Buporom)»?t.

1 © https://ru.wikipedia.org/wiki/Cummerpus



OnHa W3 raaBHBIX Ieel 00ydeHUs MaTeMaTUKe — NpOoOyIUTh Y CYBOPOBIIA
WHTEpEC K MPEIMETy W TMpoIecCy OOy4eHHs, a TaKKe Pa3BUTh y HETO HABBIKU
caMoo0Opa3oBaHus. B KOHEYHOM HTOre pe3ysbTaTOM JOJDKHO CTaTh BOCIUTAHUE
YeJIOBEKa ¢ aKTUBHOM KU3HEHHOMN MO3UIIMEN HE TOJIBKO B OOYYEHUU, HO U B JKU3HHU.
JIns MOCTHIKEHHS HTOM Ielu OOydJaromMCs JIODKEH pacCMaTpUBAThCsS Kak
AKTUBHBIN CYOBEKT MeAaroruyeckoro npouecca. [Ipu aTom npenogaBaTento BaxHO
caMOoOMNpeIeIICHIE 00yJaroIerocs B rmpomecce ooyueHus. [loaroMy B o0CHOBY ypoka
JIET CUCTEMHO-IEITEILHOCTHBIN MOAXO0I.

[InaHupyeMblil ypoK npeciielyeT Lelu:

Oopazosamenvuble: cO30aTh YCIOBUS [JIsl BBEJICHUS IMOHSATUNA OCEBOM U
HEHTPATLHON CUMMETPUU; CUMMETPHYHBIX TOYEK U (PUTYp OTHOCUTENIHHO TOYKU U
IPSIMOIA; HAYYUTh CTPOUTH CUMMETPUYHBIE TOUKU U (PUTYPBHI.

Pazeusarowgue: co3natb YCIOBHS Uil PA3BUTHS IPOCTPAHCTBEHHOIO
BOOOpaXKeHHUsI; pa3BUBATh CAMOCTOSTEIbHOCTh, YMEHHE TIPEOI0JIEBATh TPYTHOCTH B
YYCHUH; pa3BUBaTh MO3HABATEJIbHBIM MHTEPEC, UHTEPEC K MPEIMETY; pa3BUBATh
yMEHUE KOHTPOJMPOBATH TPOIECC M PE3ylbTaT y4yeOHOM MaTreMaTHu4ecKou
NeSITENbHOCTH.

Bocnumamensnsie: GopMupoBaTh KOMMYHHKATUBHBIE CBOMCTBA JTUYHOCTH,
yMEHHE OpPraHu30BbIBATh yueOHOE COTPYIHUYECTBO, YMEHHE paboTaTh B Mape,
BOCIIUTHIBATH KYJIBTYPY YMCTBEHHOTO TPY/a.

Meroauyeckasl 1ejib ypoKa: MOKa3aTh NPUMEHEHHE HCCIEI0BaTEIbCKOIO

METO/Ia YCBOEHHUS F'€OMETPUUYECKUX MTOHATUHN HA 3TAlE U3yUYEHUsI MaTepUalia.
Hcxons W3 METOAWYECKOM 1IeM Ha YpoKe OyIeT HCIOoIb30BaThCs
MPAKTUUECKUN M MCCJIeI0BATEIbCKHIT MeTonbl 00yueHus. [IpakTuueckuit MeTo

UCITONIB3YETCA Ha JTalle NMEPBUYHOTO 3akperuieHus. lccnenoBaTenbCKUM METOX
peann3yeTcs Ha 3Tare u3y4eHus: MaTepuasia yepe3 MUHU-UCCIIeJOBaHue Py padoTe
B mapax. «MccnenoBarenbCkuil MeTon OOy4YeHHsT — OpraHu3anusi MOMCKOBOM,
MTO3HABATEJILHON JEATENBHOCTH YUYalINXCs MyTEM IMOCTAHOBKHU IO3HABATEIIbHBIX U
NPAKTUYECKUX 3a/ad, TPeOYIOIHMX CaMOCTOSTEIBHOTO TBOPYECKOTO pEHICHUS.
Cymnocth MeToma obOycioBieHa ero (yHkmusimu. OH OpraHu3yeT TBOPUYECKHIMA
MOWCK WM TPUMEHEHUE 3HAHUM, SIBISETCS YCIOBHEM (POPMHUPOBAHHUS HHTEpeEca,
MOTPEOHOCTH B TBOPYECKOM IEATEIBHOCTH, B camMooOpaszoBanmu»?. Ha manHOM
YPOKE  HCCIEAOBATEIbCKUM  METOJ  PEAIM30BaH B  pPaMKax  IPOEKTHO-
ucclienoBarenbckoi Texnonoruu [B.B. 'y3ees].

[[nanupyeMbIii ypoK 1O THIOBOM KIACCU(DHUKAIUN SIBISIETCS  YPOKOM
U3YYEeHHs] HOBOT'O MaTepuasa (OTKPbITHsS HOBOTO 3HaHUs). Mcxoas u3 BeIOpaHHBIX
METOA0B ¥ TEXHOJIOTUH, BUJl YpOKA — YPOK-UCCIENOBAHUE.

2 http://pedtehno.ru/content/issledovatelskiy-metod



CrtpykTypa ypoKa Mnojpa3syMmeBaeT o 3TaroB:

. OpraHU3allMOHHAS YaCTh;

. IeJIEBOM KOMITIOHEHT U MOTHBAIUs Y4E€OHOM eSITEIHHOCTH;
. UI3y4€HHE HOBOI'0 MaTepuaa;

. IEPBUYHOE 3aKPETICHHUE;

g1 B~ W~

. TIOAABEJICHUE UTOTOB U pedieKCusl.

Ha nmnanupyeMom ypoke OyayT UCTIOIB30BaHbI CeNyIone GOopMbI pabOThI:
¢poumanvuas, paboma 6 napax, paboma y 00CKU.

Cpenun dopM KOHTpPOISI HA YPOKE MOKHO BBIJICIUTH: YCTHBIM OTBET; paboTy
Ha MECTax; MPOBEPKY TETPaJICH.
Oo0ecrieueHne ypoka.

° I'eomerpus. 7-9 knacce yueOnuk. Atanacss JI.C., byry3os B.®. u 1p.;
o WHTEpaKTUBHAs J10cKa, kommbioTep ¢ [10;

o UHCTPYMEHTHI;

o cranaoBas pe3eHTalusl.



IIUTAH - KOHCIIEKT OTKPBITOT'O YPOKA MATEMATUKMU (reometpusi) Nell

Tema ypoxa: OceBas 1 HEeHTpajabHasi CAMMETPHSL.

Tun ypoka: ypok u3y4eHusi HOBOro MaTepuaJa.

Bup ypoka: ypok-uccienoBanue.

JAupakTuyecKkue ueau ypoka:

Obpa3zosamenvHble: CO3MaTh YCJIOBHUS IS BBEICHHS IOHSATHH OCEBOM W IIEHTPAIBHOU
CUMMETPHUHU; CHMMETPUYHBIX TOYEK U (PUTYP OTHOCUTEIIHHO TOYKH U MPSIMOU; HAYYUTh CTPOUTH
CUMMETPUYHBIC TOYKU U PUTYPHI.

Pazsusarowue: co3natb yciaoBUs IS Pa3BUTHUSL MPOCTPAHCTBEHHOI'O BOOOpPaKEHUS; pa3BUBATh
CaMOCTOSITEIBHOCTh, YMEHHUE TMPEOI0JIEBaTh TPYJHOCTH B YUYEHUH; Pa3BUBATh MO3HABATEIbHBIN
WHTEpEC, MHTEpeC K MPEeIMETy; pa3BUBATh YMEHHE KOHTPOJUPOBATH MPOIECC U PE3yJbTaT
y4eOHOM MaTEeMaTUYECKOU e TeIbHOCTH.

Bocnumamenvuvie:  hopMupoBaTh KOMMYHHMKATHBHBIE  CBOWCTBA  JUYHOCTH, YMEHHE
OpraHW30BBIBATh yU4EOHOE COTPYAHHYECTBO, YMEHHE pabOTaTh B Mape, BOCIUTHIBATH KYJIbTYPY

YMCTBEHHOT'O TPY/a.

Meroauueckas Ielb: IIOKa3aTh MNPUMCHCHUC  HCCICAOBATCIBCKOIro MCETOJAa YCBOCHUA

TCOMETPUUCCKUX MOHSATHUN Ha dTare HN3Yy4YCHUA MaTepuala.

MarepuanbHoe obecneueHue ypoka: ['eomerpus. 7-9 kmaccel : y4eb. nias o0meoOpa3oBar.
opranm3aruii / [JI. C. AranacsH, B. @. byry3os, C. b. Kagomues u ap.]. — 2-e u3zn. — M. :
[Ipocsewenue, 2014.— 383 c. min.; N, xomnetorep ¢ 110 StarBoard Software, uHcTpymeHTsI,

CJ'I&IZI[OBEIH IMpE3CHTaluA, paSIIaTO‘IHHﬁ MaTtcpural.

MeTtoabl 00y4eHHUsI: NCCIIE10BATENbCKUI, TPAKTUUECKHM.
®opmbl padoThl: PpoHTaNBHAS, paboTa B Mapax, paboTa y J0CKH.

(I)OprI KOHTPOJISI: KOHTPOJb YCTHOI'O OTBETA, IIPOBEPKA TeTpaL[eﬁ.



Xoxa ypoka

JlesATeIbHOCTD
JTan ypoka Bpems
CYBOpPOBILIEB
Opranu3anmoHHasi 4acTh:
IToaroroBka pabounx MecT.
Jloknaza 1exKypHOTO O TOTOBHOCTH B3BOJA K YPOKY. 1 mun
Panopt nexypHoro
BerynurenasHOeE CII0BO MpenogaBaTeds.
OcHoBHast YacTh
IIpobiemuas cutyanusi. @opmyaupoBka tembl. MoTuBanus. [loctanoBka neseii.
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Dopmynupyem memy: « Ocesas u yeHmpaibHas CUMMEMPUS»
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A npasujibHOo U 6 mMamemamuxKe npumenAntb NORAmue He y3nae onpedeﬂenue NOHAMUA U npaesula eco

npumenenus?

Cmasum yenu...

bopMynUpyIOT TEMY, C
MTOMOIIIBIO TIPOOIEMHOTO
BOIIpOCA MPeroiaBaTeis
(GOpMyYNUPYIOT LETH.
OcMBICTUBAIOT KPUTEPUU

OLICHKH OCATCIBHOCTH Ha

ypOKe




CuMMeTpU4... eCTh HJesd, C IOMOIIbI0 KOTOPOH YesJl0BeK BeKaMM IbITAJICSI O0bSACHUTDH U CO3J4AaTh NOPAJOK,
KpacoTy 4 coBepuieHcTBO © 'epmaH Beiiib

Kpurtepun ouenku - 1 Mmun
{Tpm 3Be31bI U Ooiee - 5
IIBE 3BEe305I - 4

oJHa 3Be371a - 3}

HN3yuyenue HOBOro Marepuasa

HUccneoosanue
Cysoposyam npednazaemcs 03HAKOMUMbCSL C IMANAMU UCCIe008AHUS HA Clalloe

Pabomarom 6 napax, 6blnOIHAIOM CUMMEMPUUHOE NOCMPOEHUE NO MUHU-UAOIOHAM
3a ocnosy wabnonoe e3samvi u3006padicenus 60e8020 OPYHCUA ANOHCKUX HUHO3.

Hocne nocmpoenust denaromes 8bl800bl O NPUMEHEHUU O0CeBOU UNU YEHMPATbHOU CUMMEMPUY, d MaKice
C80lCMeax, KOMopwviMu 001a0arm noayueHHbie Gueypsi. {6b1600b1 Oeiaem Ka)xcoas napa}

JTHUHAMUYECKAA TTAY3A: npocmomp opucunaivivix uzoopasicenuii opyxcust (Pa3mMuHKa pyK u wieu)

20 mun

CyBOpOBIIBI IPOBOJAT MUHHU-
HCCIIeIOBAaHUE U JENAI0T
BBIBO/JIBI O BHJIE CHMMETPHH.
3aTeM CyBOpOBLIAM
npeaIaraeTcs caenaTh
JUHAMHUYECKYIO M1ay3y U
pa3MATh CYCTaBBl PYK U ILIEH.
B »T0 Bpems Ha nocke
NpEeACTaBIICHbBI
M300paKEHUS-OpPUT HHAIIBI
OpY’XHsl, MaKETHl KOTOPOTO
OBLIH TIPEITOKEHBI
CYBOPOBIIaM B KauecTBE

00BeKTa HUCCICOOBAaHUA.

Hanee cyBOpOBLbI
CaMOCTOSATENbHO
(hOpMYITUPYIOT MOHSTHS B
COOTBETCTBHE C IIEPBOU

YacTbIO UCCIICAOBaHNA.




3amem paboma 6 napax npodoadicaemcsi
Ilpoucxooum desmenvrocms no GopMuposanuio NOHIMuUIL

Cysoposyam npedaazaemcsi 3anucamov onpeoeienue ciedyrouux NOHImuL:
o Touka, cumMmempuinas OMHOCUMENbHO NPAMOU
o Queypa, cumMMempuuHas OMHOCUMETbHO NPAMOTL
o Touka, cumMmMempuiHas OMHOCUMENbHO MOYKU
o Queypa, cumMmMempuuHas OMHOCUMENbHO MOYKU

3areM 3amucaHHbIC OIIPCACICHUS IIPOBCPAOTCA MPEIOAABATCIIEM Ha MPEAMET CMbBICIIOBOT'O COACPIKAHNA

Hanee cysoposyam npednazaemcs coenamv 3anucu 00 U3y4EHHbIX NOHAMUAX 8 Mempaou
{Hugpopmayusn 6v1600umcs Ha HeCKOIbKUX Calidax}

3areM CyBOpOBLIAM
Npe/IararoTcs ABa
HHGOPMAITMOHHBIX ClIaima

JJIA KOHCIICKTaA.

IlepBu4HOE 3aKpenieHue

Pewenue 3aoauu Ne418

Kakne u3 cireayromux OykB UMEIOT ock cummerpumn: A, B, T, E,
0, F?

Jlonoanumenvrno 3adaém éonpoc: bydem au pycckas 6ykea @ umems ocb cummempuu?
K oocke npuenawaemcs uemsepo cysoposyes 01 peuieHus 3a0aqu.

JlononnumenvHo 0151 OMUMNUAOHUKOG npedaazaemcst domauinee 3a0anue Ne420

O Hoxkakure, 94TO mpsaMas, coaepkamas OMCCeKTpUCYy paBHOGex-
PEHHOI'0 TPEeYroJibHHKa, NPOBEAEHHYI0O K OCHOBAHHUIO, SBJIAETCH
OChI0 CHMMETPHH TPeyroJbHUKA.

7 MyuH

CyBOpPOBIIBI PacCyXIa0T,
JIAt0T pa3BEPHYTHIE OTBETHI
Ha BOIPOCHI, YETBEPO
CYBOpPOBIIEB BEIXOIAT K

JOCKC M PCHIAIOT 3aa9y




IoaBenenne UTOroB M peduieKkcus

BosBpamiaemcs k chopMyaTupoBaHHOM LIE€TU U CIIPAIIUBAEM JOCTUTIIN JIU MbI €€?
Pegpnexcua "3M'" evickaszvigaromcea HECKOIbKO CY80pO6UeEE CyBOpPOBIIBI BEICKA3BIBAIOTCS
{MoXBaMUTH BCEX pabOTAIONINX HA YPOKE }

.. 110 pedJIeKCUBHOI cxeme,
(o11eHKH OVAYT B TETPAASX K CJeIYIONIEMY YPOKY, B HUX HYKHO BJOKUTh NOJYY€HHbIE 3BE3/1bI)

noaABOAAT UTOT'H, CAAKOT
3a/laHue Ha CaMONIOJTrOTOBKY (Ha ciaiie u
MPOKOMMEHTHPOBATH )

nyHKT ydeOHnuka Ned7 (oceBast ¥ IIEHTpaJibHAsE CHMMETPHSI) —
YUUTh ONpeAeICHHS

TBopueckoe 3a1aHue: KOHKYPC Mpe3eHTanuii Ha Temy "Bujibl Ocesan Ocesan

cummeTpun” CUMMETPUA B CUMMETPUA B
aApXUTEKTYpE.avi npupoge.mpé

5 uum | Pabouume TeTpamu ¢

TOJIY4YCHHBIMU 3BE3MaAMM.

OCMEBICTUBAIOT 3aaHHuC OJIsd

CaMOITIOAIOTOBKH.

euoeo (ecau ocmanocey epems)

PesepBHOE Bpems 111 KOMIIEHCAIIMH TUIAHOBOM MOTPEITHOCTH: 5 MUHYT

IIpenogaBartean: A.A. CapymoB

Cnucok ucnosib3yeMbIX HCTOYHHKOB
Atanacsia JI.C. I'eomerpusi. 7—9 kinaccsl : yue6. nis obuieoopaszosat. opranuzanuii / [JI.C. Atanacsx, B.®. byry3os, C.b. Kagomiien
u ap.]. — 2-e u3a. — M. : [Ipoceemenue, 2014. — 383 c. n.
AdanaceeBa T.JI. 'eometpusi. 8 knacc : moypounsle mianbl o yueOHuky JI.C. Atanacsana [u ap.] / aBT.-coct. T.JI. Adanacwena, JI.A.
Tanununa. — 4-e uza., ucnp. — Bonrorpan : Yuurens, 2013. — 166 c.
Kostyn I'.YO. I'eomeTpus. 8 knacc : TeXHOJIOTHYECKHE KapThl YpoKkoB 1o yueOHuky JI.C. Aranacsina, B.®. byry3osa, C.b. Kagomiiesa,

O.I'. Ilo3gnsika, 1.1 KOaunoii / aBT.-cocT. I'.}O. KoBTyH. — Bonrorpan : Yuurens, 2015. — 208 c.



