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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma sToro kypca pazpadborana apropamu JKurynebiMm JI.A., 3aCyKEHHBIM yUUTEIEM
P®,nouentom kadenpsl pusznko-mareMaruueckoro oopazosanus CIIb AIIIIO u JlykuueBoii
E.1O., x.1.H., TOIIEeHTOM 3aBefyromieit kadeapoit pu3nko - MatemaTruaeckoro oopasosanus CIIb
AIIIIO.

[IporpamMma BHEYpOUHOH €ATENBHOCTH «3aHUMATEIbHAS MAaTEMAaTHKa» aJpecoBaHa y4aliumcs
S KJ1acca U SIBJISIETCS OJIHOM M3 BaKHBIX COCTABIISAIOLIMX PaOOTHI € aKTyalbHO OJApEHHBIMU
JETbMH U C MOTUBHPOBAHHBIMU JIETbMHU, KOTOPBIE IIOJIAIOT HAAEHK/Ibl Ha MPOSIBICHUE
CHOCOOHOCTEH B 00J1aCTH MaTeMaTUKU B Oy IyIIEM.

Hanpasienue nporpaMmbl — 0OLIEUHTEIVIEKTYaIbHOE, MPOrpaMma CO3JaeT YCIOBUs
JUISl TBOPUECKOM caMOpeanu3aluy JIMYHOCTH peOeHKa.

AKTyaJIbHOCTB Nporpammsl o0ocHoBaHa BBeeHHeM PI'OC OO0, a uMeHHO
OpHEHTHPOBAHA Ha BHINIOJHEHHE TPEOOBAHUMN K COJEPKAHUIO BHEYPOUHOU J1€ATEIbHOCTH
IIKOJIbHUKOB, a TAK)KE€ HAa MHTETPALUIO U JJOTIOJHEHHE COJIEpKaHUs IPEIMETHBIX POTPaMM.
[IporpamMma negaroruyecku 1esiecoodpasta, ee peanusalus co3/1aeT BO3MOKHOCTh
Pa3HOCTOPOHHETO PACKPBITHS HHAUBUYAIBHBIX CIOCOOHOCTEN MIKOJBLHUKOB, Pa3BUTHS
MHTEpeca K pa3IMyHbIM BHJIaM AESITEIbHOCTH, KE€JIaHHUs aKTUBHO y4acTBOBAaTh B MPOyKTUBHOM
NeSITeNIbHOCTH, YMEHUS CaMOCTOATEIbHO OPraHU30BaTh CBOE CBOOOIHOE BpEMSL.

Heab nporpamMmel: co3jaHie yCIOBUMN, 00ECTIEUNBAIOLINX HHTEIIEKTYyaIbHOE pa3BUTHE
JUYHOCTH IIKOJbHUKA HA OCHOBE Pa3BUTHS €r0 HHIUBUIYATbHOCTH; CO3/IaHUE PyHAAMEHTa AJIs
MaTeMaTHYeCKOro Pa3BUTHUS, POPMUPOBAHUE MEXAHHU3MOB MBIIUICHHUS, XapaKTEPHbIX IJIs
MaTeMaTH4eCKON JeATeIbHOCTH.

3agayu nporpamMmbI:

¢ IpoOYX/IeHHE U pa3BUTHE YCTOWYMBOIO HHTEpECa yJallluXcsi K MaTeMaTHKE U e
MIPUJIOKEHUSIM, PACHIUPEHUE KPYro30pa;

® pacuIMpeHue u yriayOneHue 3HaHUM 110 MpeMeTy;

® PACKpBITHE TBOPYECKUX CIIOCOOHOCTEN yJallnuxcs;

® Pa3BUTHE Y yUAIIUXCSI YMEHUS CAMOCTOSITENILHO M TBOPUECKU paboTaTh ¢ yUeOHOU U
HAay4YHO- MONYJSPHOU JIUTEPATYPOil;

® BOCIIMUTAHUE TBEPJIOCTU B IYTU JOCTUKEHHUS 1IeNH (PEIIeHUs TOW WM UHOM 33/1a4);

e pellieHre CIeHalbHO MOA0OPAaHHBIX YIPaXXHEHUH U 3a/1a4, HATPABJICHHBIX HA
(dbopMHUpOBaHKHE TPUEMOB MBICTUTEILHON IEATEIBHOCTH;

¢ hopmupoBaHe MOTPEOHOCTH K JOTHUECKUM 0OOCHOBAHUSAM U PACCYKICHUSIM;

e crierMalibHOE 00y4YeHHE MaTeMaTHYECKOMY MOJICIMPOBAHUIO KaK METOTy PEIIeHUs
MPAKTUYECKUX 33/1a4;

e paboTa ¢ 0JapeHHBIMU JETHbMU B PaMKaX MOJATOTOBKU K MPEAMETHBIM OJIHMITHAIAM U
KOHKYpCaM.

O:xupaembie pe3yJibTaThl

JINYHOCTHBIMH pesyjdabTaTaMu  pcajiM3aliui IMporpaMMbl  CTaHET CI)OpMI/IpOBaHI/Ie
Hpe,[[CTaBJ'ICHI/Iﬁ O MaAaTr€MaTUKEC KaK YacCTu O6H_[e‘{eJ'IOBe‘leCKOI71 KYJIBTYPBI, O 3HAaYNUMOCTU
MaTEMaTUKU B pa3BUTHUU LUBUJIN3AIIUU U COBPEMCHHOTI'O OGIJ.ICCTBa, a TaK XK€ (I)OpMI/IpOBaHI/IC n
Pa3sBUTUC YHUBCPCAJIBbHBIX y‘-IC6HBIX YMCHI/Iﬁ CaMOCTOATCIIbHO 07’lp€a€ﬂﬂn’lb, BbICKA3bleAMD,
uccneoosams u anaiusuposeamso, coOM00ast cambie MMPOCTHIC O6I_I_II/IC IS BCEX JIIOJIeH IpaBujia
MOBCACHUS TTPHU OGH.[GHI/II/I U COTPYAHHUYCCTBC (3TI/I‘-ICCKI/IC HOPMBI 06I_I_ICHI/I$I u COpr,[IHI/I‘{CCTBa).



MertanpeaMeTHbIMU Pe3yJIbTATAMM peaiu3alliil MPOTpaMMbl CTaHeT (OPMHUPOBAHUE
o0mMx cnocoOOB WHTEIUIEKTYalbHON JESITEIbHOCTH, XapaKTepPHBIX JUIsI MaTeMAaTUKU H
SIBJISIFOIMXCS. OCHOBOW IIO3HABATEJILHOM KYJIBTYpPbl, 3HAYUMOW I PA3JIHMYHBIX cdep
YeJI0BEYECKOM NEATENLHOCTH, & UMEHHO CIIEIYIOLIIUX YHUBEPCAIBHBIX YUEOHbBIX IEHCTBUN.

Pezynamusnvie YVJ/I:

e CamocTosITeTPHO  (OPMYIMPOBATH 1€  3aHATHUA IOCIE TPEABAPUTEIHHOTO
00CYKICHHUS.

e YYUThCS COBMECTHO C y4yuTelIeM OOHapyXuBath W (HOPMYIUPOBaATh Y4EOHYIO
npobiemy.

o CocTaBiiTh IJIaH pelIeHUs] TPoOIeMbl (3a1a4n).

e PaGoTast mo 1uiaHy, CBEpATh CBOM JEHCTBHA C LENBIO H, MPH HEOOXOIMMOCTH,
UCIPABJIATH OIIUOKH.

e B nunanore ¢ yuuteneM yduThCs BbIpaOaThIBATh KPUTEPUU OLIEHKU U OINPENENSThH
CTENEHb YCIEUTHOCTH BBINOJIHEHHS CBOEH pabOThl U pabOThI BCEX, UCXOJI U3 UMEIOIIMXCS
KpUTEPUEB.

Tloznasamenvhvie YVJ|:

e OpHeHTHPOBATHCS B CBOEH CUCTEME 3HAHUI: CAMOCTOSITENILHO npeononazamy, Kakas
nH(popMaLKs Hy)KHa JJIs peleHUs] TOW WK UHOM 3a/1a4H.

e Ombupams HEOOXOIUMBIE ISl PELIEHUs 3aJauyd WCTOYHUKH HH(POPMAIMH CpPEeau
MPEIOKEHHBIX YIUTENIEM CIIOBApe, SHIMKIONEANH, CIPaBOYHUKOB, HHTEPHET-PECYPCOB.

e JloObIBaTh HOBBIE 3HAHUS: U387eKams UH(GOPMALMIO, MPEACTABICHHYI0 B Pa3HBIX
dbopmax (Tekct, TabnuIa, CXeMa, WIUTFOCTPALIHS | JIp. ).

o [lepepabarbiBaTh MOJIy4EHHYIO HHPOPMALUIO: CPABHUBAMb U 2PYNNUpo8ams (HaKThl
U SIBJICHUS; OTIPEAETATh MPUYNHBI SBJICHHUM, COOBITUH.

o [lepepabarbiBaTh  MOJydeHHYIO  WH(OpMaLUIO: deramsb  6bl600bl HA  OCHOBE
0000111eHUs 3HAaHUH.

o [IpeoOpazoBriBaTh MHGOPMAIMIO U3 OAHOW (POPMBI B NPYTyro: cocmasnsams 0oiee
MPOCTOi nian yaeOHO-HAYyYHOTO TEKCTa.

e [IpeoOpazoBriBaTh MHGOPMAIMIO W3 OTHOW (OPMBI B JPYTYIO: NPEOCMABIANb
ungopmayuro B BUJI€ TEKCTA, TAOIUIIBI, CXEMBI.

Kommynuxamuenvie YV/I:

e JIOHECTH CBOIO TO3MUIMIO JI0 JPYTUX: 0)OpMIAmMb CBOM MBICIH B YCTHOW U
MMCBMEHHOM pedn ¢ y4ETOM CBOMX YYEOHBIX U KU3HEHHBIX PEUEBBIX CUTYAIH.

e JloHECTH CBOIO MO3UIIMIO J0 JPYTUX: 8bICKA3bI8AMb CBOIO TOUKY 3PEHUS U MBITATHCS
e€ obocHosams, IPUBOJSL APTYMEHTHI.

e CnymaTh JIpYrux, HBITaThCA MPUHUMATH APYTYH0 TOYKY 3pEHUs, ObITh TOTOBBIM
M3MEHHUTDH CBOIO TOUKY 3PECHHUSL.

e YutaTh BCIyX U MPO ceOsi TEKCThl Hay4YHO-TIOMYJSPHOW JIUTEPATyphl U MPU ITOM:
BECTHU «IHUAJIOT C aBTOPOMY (IIPOTHO3UPOBATH OyayIllee YTCHHUE; CTABUTh BOMPOCHI K TEKCTY
U UCKaTh OTBETHI; MPOBEPSTH CeOsl); OTIENSITh HOBOE OT M3BECTHOIO; BBIACIATH IJIaBHOE;
COCTaBIIATH IUIAH.

e JloroBapuBaTthcs C JIOJbMU: BBITIONHSS Pa3IMYHbIe POJIU B TPYIIE, COTPYIHHYATH B
COBMECTHOM DEIICHUH NMPOoOIIeMBbI (3a1a4H).

o YUNUTbCA yBa)KUTEIBHO OTHOCUTHCS K MO3ULUH IPYTOT0, YYUTHCS TOTrOBAPUBATHCS.

IIpeaMeTHbIMHU pe3y/JbTaTaMHU pealU3alliid IPOTrpaMMbl CTAHET cO3JaHue (yHAaMEeHTa
JUI MaTeMaTUYeCKOro pa3BUTHs, (OPMHUPOBAHUE MEXAaHHU3MOB MBIIIICHUS, XapaKTepHBIX IS
MaTeMaTHYECKON AEATEIbHOCTH, @ UMEHHO:

e TI0O3HAKOMHUTHCS CO CIIOCOOAMU PEIICHUsI HECTAaHAAPTHBIX 337124 110 MaTEMaTHKE;

e I03HAKOMUTHCSI C HECTAHAAPTHBIMM METOJAaMM pEIICHHs Pa3IMYHBIX MaTeMaTHYECKHX
3ajay;

* OCBOUTH JIOTUYECKUE PUEMBI, TPUMEHSAEMBIE IIPU PELICHUH 33]1a4;



 PacCyXJaTh IIPU PELICHUH JIOTUYECKUX 3a]1a4, 3a1a4 Ha CMEKAJIKY, 3a[1a4 Ha OPYAULUIO U
UHTYULIUIO

e TIO3HAKOMUTHCS C UCTOPUEH pa3BUTH MaTEeMaTHUECKOW Hayku, Ouorpadueil n3BecTHBIX
YYEHBIX-MaTE€MaTUKOB.

® pPaClIMPUTL CBOM KpYro3op, OCO3HAaThb B3aUMOCBSI3b MATEMATHKU C JAPYTUMH
Y4eOHBIMH TUCIMITIMHAMU B 00J1aCTSIMU JKU3HU;

¢ II03HAKOMUTBHCSA C HOBBIMHU Pa3JelaMU MaTEMAaTUKH, UX IEMEHTaMH, HEKOTOPbIMU
IIpaBUJIaMH, a MPU JKEJIAHUU CAMOCTOSITEIILHO PacIIPUTh CBOU 3HAHUS B ATHX 00JacTsIX;

¢ [I03HAKOMHUTHCS C AITOPUTMOM HCCIIEIOBATEIbCKON IEATEIbHOCTH U IPUMEHSTH €TI0
JUIS pEIlIeHUs 3a]]a4 MaTeMaTUKU U APYruX 00JacTeil 1esTenbHOCTH;

e IPHOOPECTH OTBIT CAMOCTOSATEIBHON eI TEIHHOCTH IO PEHICHNUIO y4eOHBIX 3a/1a4;

e IPUOOPECTHU OTBIT MPE3EHTALMU COOCTBEHHOTO MPOIYKTA.

DopMBI M PEKUM 3aHATHH

B cootBerctBun ¢ @I'OC 1mIKOJIBHUKY BHIOMPAIOT COJEPKAHUE BHEYPOUHOU JESITENILHOCTH,
B KOTOPOW OHM MOTYT y4acTBOBaTh. B 5-M Kitacce ydammmcs cienyer AaTh BpeMsl Ha OCO3HaHUE
CBOETO «BBIOOPa». B 3TO¥ CBSI3M HAMITydIIMM HAa4ajOM OPraHU3allMi BHEYPOUHOU NIESTETHHOCTH
M0 MaTeMaTHKe SIBIISIETCS CEpPEeIHA CEHTIOPSI-HAaYaI0 OKTSIOps, a 3aBepIIeHueM paboThl — KOHEI
anperns.

«BxoxeHne» B MaTeMaTHKy, TY MAaTEMaTHKY, KOTOPOW MBI MEUTaeM YYUTh IIKOJIEHUKOB,
nporiecc, TpeOYIOINH 3HAYNTEIHPHOTO BPEMEHHN Ha aHaln3, IOHUMaHWe, B)KUBAHUE, OCO3HAHUE
yueOHOM 3ajauu, TO €cTh TeX KadecTB, kKoTopble 3asBieHbl B I'OC cmbicnooOpa3oBaHueM
COBpEMEHHOTro 00pazoBaHus. B pamkax 00pa3oBaTesbHOrO Mpolecca CeayeT CO3/1aBaTh YCIOBUS
IUIsL LEJIEHANPABICHHOIO0 U KOM(OPTHOIO BOCIIUTAHUS M Pa3BUTHsI IIKOJBHUKOB, B 3TOW CBA3U
PEKOMEHI0BaHHAS MIPOJOJKUTEIBHOCTh YueOHOTo 3aHaATus - 90 MUHYT.

BwMmecTe ¢ Tem, eciiu B 00pa30BaTEIbHOM YUPEXKIEHUU HE MOTYT OBITh CO3/1aHbl YKa3aHHBIE
YCIIOBHSI, TO PEXKHUM IPOBEACHUS 3aHATUN MOXKET OBITh CIEAYIOIUM: 110 1 3aHATHIO pa3 B HEAENIO
B TeueHue 34 yueOHbIX HEleb.

3aHuUMaThCS pa3BUTHEM TBOPYECKHUX criocoOHOCTeH yyamuxcs
HE0O0XOMMO CHCTEMAaTHUYECKH U LeJICHANPaBIEHHO Yepe3 CUCTEMY 3aHATUH, KOTOPbIE JTOJKHBI
CTPOMTHCS Ha MEXAUCLUIUIMHAPHOM, MHTErpaTUBHOM OCHOBE, CIOCOOCTBYIOLICH pa3BUTHIO
IICUXUYECKUX CBOMCTB JIMYHOCTH — aMSTH, BHUMAHUs, BOOOPaXKEHHU s, MbIILIJICHHUS.

3ajaun Ha 3aHATUAX MOAOUPAIOTCS C YYETOM pallMOHAJIBbHOM MOCIIENOBATEILHOCTU UX
IPEIbIBICHUS: OT PENpPOAYyKTUBHBIX, HAIIPABJICHHBIX HA aKTyaJM3alMI0 3HAHUM, K YaCTUYHO-
IIOMCKOBBIM,  TIOMCKOBBIM,  HCCIEIOBATE€IbCKUM U  NPOOJIEMHBIM, OPHUEHTHUPOBAHHBIM
Ha OBJaJeHME OOOOIIEHHBIMM IpUEMaMH I[O3HaBaTeIbHON JesrenbHOCTH. Cucrema
3aHATUN J0JDKHA BECTU K (DOPMHUPOBAHMIO BAKHBIX XapPAKTEPUCTUK TBOPUECKUX CIIOCOOHOCTEM:
0€eryIocTb MBICIH, THOKOCTh yMa, OPUIMHAJIBHOCTb, JIIOOO3HATEIBHOCTh, YMEHHUE BBIIBUTATh U
pa3pabarbIBaTh TUIIOTE3HI.

Metoabl U npuembl 00ydeHus: NpoOIeMHO-pa3BUBarollee OOydeHHE, 3HAKOMCTBO C
HUCTOPHUYECKUM  MaTepuaioM, WUIIOCTPATUBHO-HAINIAIHBIA ~ METOJ, WHIUBHUAyalbHas U
middepeHnpoBanHas paboTa ¢ y4yallUMHUCS, JUAAKTUYECKUE UIPhl, IMPOEKTHbIE U
UCCIIEIOBATENIbCKUE ~ TEXHOJIOTUH,  JUAJlOTOBbIE W JUCKYCCHOHHBIE  TEXHOJIOTHH,
MH(GOPMAIMOHHBIE TEXHOJIOTHH.

Kpome Toro, »¢pQexkTUBHOCTH OpraHu3allMd Kypca CHOCOOCTBYET HCIIOJIb30BaHHE
pa3nuyHbIX (HOPM MPOBEAECHUS 3aHATUN: IBpUCTHUECKast Oecena; MPaKTUKYM; MHTEIJICKTyallbHas
Urpa; TUCKYCCHsl; TBOpUECKas paboTa.

[Ipu 3akperuieHMu MaTepuaia, COBEPUICHCTBOBAHMM 3HAaHUH, YMEHHH W HaBBIKOB
11eJ1ec000pa3HO MPAKTUKOBATH CAMOCTOSATENbHYIO pa0OTy IKOJIBHUKOB.

Hcnonbs3oBaHue COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH IO3BOJIET COYETATh BCE
PEKUMBI paOOThI: MHAWBUIYATbHBINA, TAPHBIN, IPYNIIOBOM, KOJUIEKTHBHBIMH.



OcHoBHbIE (GOpMBbI IPOBeEAEHUS 3aHATHI

1. KoMOMHUpOBAaHHOE TEMATHYECKOE 3aHATHE:
v' BBICTYIUIEHUE YIUTENS WK KPYKKOBIIA.
v' CaMOCTOSTENILHOE PEIECHUE 3a/1a4 110 U30paHHOM TEME.
v' Pa3s0op peuienus 3a1a4 (00y4eHHE PELIEHHUIO 3a/1a4).
v' Pelenue 3ajau 3aHUMATENLHOIO XapakTepa, 3aJad Ha CMEKalKy, pa30op
MaTeMaTHIeCKUX CO(PHU3MOB, TPOBEICHUE MATEMATHICCKUX UTP U PA3BICUCHUH.
v' OTBETHI HA BONPOCHI yYaIIUXCH.
v/ JloMallHee 3aJaHue.
2. KOHKYpCBl U COPEBHOBAHMS IO PEIICHUI0 MAaTEeMAaTHYECKUX 3aJ]a4, OJUMITAA]IbI, UTPBI,
COPEBHOBAHUS:
3. 3acnymuBanue pedepaToB yUalIuxcs.
4. KonneKTuBHBIN BBIITYCK MaTEMaTUYECKOM ra3eThl.
5. Pa36op 3amanuii TopoAcKoi (pallOHHOM) OJIMMIIHA/IBI, aHAIU3 OIINOOK.
6. M3rotoBnenue Mojaene st ypOKOB MaTEMATUKH.
7. UTeHHe OTPBIBKOB W3 XY0KECTBEHHBIX MPOU3BEJCHUM, CBA3aHHBIX C MATEMATUKOM.
8. [IpocmoTp BH1€0DUITBEMOB IO MaTEMaTHKE.

Criennurka MaTeMaTUYeCcKoil JeATeIbHOCTH TaKOBa, YTO TpeOyeT cUCTEMHOU oTpaboTKu
HaBbIKa MPUOOpETaeMbIX YMEHHI, MO3TOMY IOYpPOUHBbIE JOMAIIHHE 3aJaHHsl B Pa3yMHBIX
npenenax SBIAIOTCA o00s3aTenbHBIMU. JlOMalllHWE 3a/laHusl 3aKJIIOYaloTCs HE TOJIBKO B
MIOBTOPEHUU TEMBbI 3aHATHSI, PEILICHUH 3a/1a4, a TAKXKE B CAMOCTOATEIbHOM U3yYEHUH JIUTEPaTypHl,
PEKOMEHIOBAHHOM YUUTEIIEM.

Pe3yibTaTUBHOCTH U3y4YeHUs POTPAMMBI

OneHnBaHue TOCTHKEHUI HA 3aHATUSAX BHEYPOUHOH JEATEIHHOCTHU JIOJDKHO OTINYATHCS OT
MIPUBBIYHON CUCTEMBI OLICHUBAHUSA HA YPOKaX.

Onenka 3HaHUN, yMEHUN U HaBBIKOB 00YYaIOIIUXCS SBJISETCS KAUEeCTBEHHOM (MOXKET ObITh
PEUTUHIOBOM, MHOT00AJUIBHOM) U IPOBOJUTCS B MPOIIECCe:
pelieHus 3a1ad,
3alUThI IPAKTUKO-UCCIIEA0BATEIbCKUX PaldoT,
OTIPOCOB,
BBITIOJIHEHUS JOMAIIHUX 3aJaHUi U MTUCBMEHHBIX padoT,
y4acTHs B IPOEKTHOM JIeATEIbHOCTH,
ydyacTusi M 1oOeJ B PAa3IUYHBIX OJMMIIMATAX, KOHKYpPCaX, COPEBHOBAHMSIX,
(becTuBaNSIX U KOHPEPEHUIUAX MATEMAaTUYECKOM HAIIPaBICHHOCTH Pa3HOTO YPOBHS,
B TOM YHCJIE TUCTAHIIMOHHBIX.

AN NN N



YYEBHO-TEMATHUYEKOE IINTAHUPOBAHMUE

Ne Tema Kox1-Bo yacos ®opMbI IPOBEICHUSA
n/n
1 | HyneBoil uuki «3HakKOMCTBO» 1 becena
2 | YeTHOCTh M HEYETHOCTh 1 OO0cyxienue
MIPAKTHKYM
3 | [Ipumepbl U KOHCTPYKIIMH: 3a/a49H C 1 OO0cyxienue
I[EIBIMU YHCIIAMU MPAKTHKYM
4 | Jlornueckue 3agaun 2 [TpakTkym
COpPEBHOBaHUE
5 | Codusmsl 1 Urpa
MOJICITUPOBaHNE
6 | Apudmernka ocTaTKOB 2 becena
MIPAKTUKYM
8 | IloBTOpenwue. Maremarnueckoe 1 Urpa
COpPEBHOBAHHE
9 | 'eoMerpus: 3aa9u Ha pa3pe3aHue 1 Uccnenosarenbckas
paborta
10 | IlepeGop BapraHTOB 2 OO6cyxeHne
MPAKTUKYM
11 | KomOunaTopuka 1 Becena
MPAKTUKYM
12 | Ilouck nmpemmera 1 Uccnenosarenbckas
paborta
13 | [IpumMepsl 1 KOHCTPYKITUH 1 OO0cyxenue
MPAKTUKYM
14 | Kak urparb, 4ToOBI HE IPOUTPHIBATH 2 UccnenoBatenbckas
pabora
15 | [ToBTOpEHHME. MareMatuueckoe 1 Urpa
COpEBHOBaHHUE
16 | [Ipunnun dupuxie 2 Uccnenosarenbckas
paborta
17 | I'padsr 2 O6cyxaenue
KOHCTPYHPOBaHUE
18 | Packpacku 1 Hccnenosarenbckas
paborta
19 | Ilpumepsl U KOHCTPYKIIMH: MOKHO- 1 O6cyxaenue
HeNb3s MPAKTUKYM
20 | KomOuHnaropuka 2 becena
na0opaTOpHBIN
MPAKTHKYM
21 | MaremaTtu4eckue Urpsl 2 Ob6cyxneHne
poeKTHas paboTa
22 | Anroputrm EBknuaa 1 becena
MPAKTUKYM
23 | llpuanun Jdupuxie 1 becena
MPAKTUKYM
24 | IloBTopeHue 1 ITpakTkym




00CyXIeHIE
25 | Urorosas onmumnuana 2 Onumnuana
26 | 3aKIIOUUTENBHOE 3aHATHE 1 Urpa
00CyXIeHIe
Hroro 34

COJEPKAHUE ITPOI'PAMMBbI

B GonbmmHCTBE CiydaeB COJEpKaHUE 3aHATHI HETIOCPEICTBEHHO CIEMyeT M3 YKa3aHHOU
TeMbl KOHKpPETHOTO 3aHsATHsA. OTOOp TeX WM HMHBIX 3aJad Uil PACCMOTPEHHUS Ha 3aHATUU
ONPENENSETCd MUCKIIOYUTEIBHO IE€1aroroM, BEIYIIMM BHEYPOUHYK JACSTEIbHOCTh B
COOTBETCTBUU C YPOBHEM 0a30BOI MaTEeMaTHUECKOM MOATOTOBKH yUYAIINXCs, @ TAKKE YPOBHEM UX
MOTHBAIlMM W TOTEHIHAILHON OJapeHHOCTH. BechMa OOMIMPHBIA CHUCOK MpeiaraeMoin
nuTepaTypsl 0€3 TpyJa MO3BOJHT IEJArory HaroJHHUTH 3aHSATHE COJEPKATEIbHBIMU 3a/ladyaMu
CO00pa3HO CBOEMY BKYCY U MHTEpecaM yJaluXxcsl.

BMmecte ¢ TeM pyKOBOAUTENb, PEAIM3YIOUIMA MPOTPAMMY BHEYPOUHOM AESATEIBbHOCTH,
JIOJKEH MPUAEPKUBATHCS CIEAYIONIUX OCHOBHBIX MTPABUJIL:

4 HenpaBunbHO 3aHUMAThCS MIIQANICKIACCHUKAMHM OJIHOM TEMOM B TEUYEHUE
MPOJIOJKUTEIIBHOTO MPOMEKYTKA BPEMEHH, JIaK€ B paMKaX OJHOTO 3aHSATHS MOJIE3HO MHOTAA
CMEHUTH HaIpaBJieHWE JESATEIbHOCTH, NMPH 3TOM HEOOXOJUMO IOCTOSHHO BO3BpAIIaThCs K
MpPOHJEHHOMY. OJTO LierdecooOpa3Ho Jenarh, Mpeiaras 3a/ayd Mo JaHHOW TeMe B YCTHBIX U
MHCHbMEHHBIX OJTUMITHAAAX U IPYTUX COPEBHOBAHUSAX.

v B kaxxnoii TeMe He0OXOIMMO BBIICITHTh HECKOJILKO OCHOBHBIX JIOTHUECKUX «BEX)
1 100MBaThCsl OE3yCIOBHOTO MOHUMAaHUS (2 HE 3a3yOpuUBaHUs!) 3TUX MOMEHTOB yJaIllMHUCH.
v HeoOxommMo mOCTOSIHHO oOpamaTbcsi K HECTAHAAPTHBIM M «CHOPTHBHBIMY

dhopmam npoBeIeHUs 3aHATHH, He 3a0bIBast TPH TOM TOIPOOHO pa3dbupaThk BCe MpeajaracMbic Ha

HUX 3a/1aHus1; HE0OXO0IMMO HCII0JIb30BATh HA 3aHATHUSIX pa3BJIeKaTEeNbHbBIE U IITyTOYHbIE 3ada4H.
[TomuepkuBas, 4TO MOArOTOBKA U MPOBEACHUE 3aHSATUM — ATO TBOPUECKUU Mpoliecc, B

KOTOPBI BOBJIEKAaeTCA MeIaror, TeM He MeHee, 00paTUM BHUMaHUeE Ha psiJl HanboJiee BaXKHBIX TEM.

HyneBoi UK «3HAKOMCTBOY.

OyeHbr MHOTO€ B OpPraHM3allid M YCICUTHOCTH IMPOBEJACHUS BHEYPOUHOU JESATEIBHOCTH
3aBUCHUT OT MEPBOTO 3aHATHS. Bo3MOKHA Takasi €ro CTpyKTypa:

4 PykoBoauTens ocBemiaeT NepCneKTUBEL: 4TO OyIeT pacCMaTPpUBAThLCS Ha 3aHATHUSAX,
4yeMm yuyamquecss OyayT 3aHUMAThCsl, KAKOBO cojiepkaHue U (opMbl pabOThl, KaK OpraHu3yeTcs
caMOCTOsITe/IbHAs paboTa W JOMalHsAsS padoTa, MOATrOTOBKA JIOKIAAOB, pedepaToB, MUHH-
MPOEKTOB. BakHO 03BYYHTH Y4YalIUMCS OCHOBHBbIE TpPeOOBaHUS K yYaCTHMKAM BHEYPOUHOM
IEITENLHOCTH.

v VYyamuMes mnpejuiaraeTcss HECKOJbKO MPOCTBIX 3adad. Jisi ux pemieHus He
TpeOyeTcsi HUYero, KpomMe 3[paBOrO CMbICIA M BIAaJEHHs MPOCTEHIIMMU BBIYMCIUTEIbHBIMU
HaBbIKAMM; WX Ha3HAYEHUWE — BBIABJICHUE JIOTMYECKMX M MaTeMaTHYeCKUX CHOCOOHOCTEH
yJamuxcs (a B JaJibHEHIIEM — B KaUeCTBE SMOLIMOHAIBHBIX PA3PAI0K).

v Bropoil yac 3aHATHS Leneco0Opa3sHO MOCBATUTH pa3dopy M OOCYXAECHUIO 3a/1au
JOMAILTHETO 3aJaHHUs.

v Bo03MOXHO, HEKOTOpOE BpeMs CIEAYET MOCBIATUTH paccKazy O MaTeéMaTHKe, O €e

3HAYCHHUHU B ’)KN3HU YCIIOBCKA, O €€ CBA3AX C IPYIT'MMHU HAYKAMHU.

YeTHOCTh M HEYETHOCTbD.
IloHsTHE YETHOCTH. HpI/IMCHCHI/IC HUJICHU YCTHOCTU: U3BCCTHLIC YTBCPIKIACHUA. YeTHOCTD
CYMMBI U pa3HOCTHU HCCKOJIBKUX YUCCII. Hnes «pa36I/IeHI/I$I Ha [mapb».




3aznauu, B KOTOPBIX MCIIOJIb3YETCS] MOHSATUE YETHOCTU BCTPEUYAOTCsl 04eHb yacTo. [lostomy
JKEJIaTeIbHO IO3HAKOMHUTH IIKOJIBHMKOB C IOAXOJAaMH K PELIEHUI0 3THX 3aJad. 3ajadyu
€CTECTBEHHBIM 00pa3oM pa30MBalOTCs HA TPU IUKIA!

1. Pa3OueHue Ha Maphl.

Ecnmu mpenmersl pa3duThl Ha mapbl, TO MX 4eTHoe uucio. CienoBaTenbHO, €CIU U3
HEYETHOI'0 YMCIIa IPEeIMETOB 00pa30BaHO HECKOJBLKO Map, TO, [0 KpailHEl Mepe, OJJUH MpeaMeT
ocrancs 6e3 mapsel. [Jist pemeHns Takux 3a1ad Hy>)KHO B KQXKJIOM CIydae yBHIETh, YTO HMEHHO U
Ha Kakue mapbl pa3ouBaercs.

2. YepenoBanue.

Ecnu u3 npeameroB ByX copToB oOpa3oBaHa LIENOYKa, B KOTOPOW COCEAHHUE MPEIMETHI
pa3HbIX COPTOB, TO HA BCEX YETHBIX MECTAX CTOAT IPEIMETHI OJHOTO COPTA, @ HA BCEX HEUETHBIX
— apyroro. OTcro/ia BBIBOJI: IPEIMETOB OJJHOTO COpTa Ha OJIMH OO0JIbIIE, YeM IPEIMETOB IPYTOro
copTa B cilydae, KOorja JUIMHA IIeMOYKM HEYeTHA U IpPeaMeTOB 00OMX COPTOB MOPOBHY, TOTIa
JUIMHA LENOYKH YEeTHA.

3. Uer — Hewer.

Pemenune 3amauy OCHOBaHO Ha MPOCTOM HAOJIOJIEHUWHU: CyMMa YETHOTO YHCIa HEYETHBIX
yucen — yeTHa. O0o001eHne 3Toro Gpaxkra: 4eTHOCTh CyMMbI HECKOJIBKUX YMCEIT 3aBUCHUT JIUIIb OT
YETHOCTH YHCJIa HEYETHBIX CIaraeMbIX: €CJIM KOJMYECTBO HEUETHBIX CJIaraeMbIX (HE)4eTHO, TO U
cyMMa — (He)4eTHa.

[Ipumeps! 3aga4:

v 3a KpyriabIM CTOJIOM CUISAT MAJIbYMKU U IeBOUKH. JIoKakuTe, 4TO KOJIMYECTBO Hap
cocefieil pa3Horo moJjia 4€THO.

v Ha nnockoctu pacnonosxkeHo 11 mectepEHoK, COETMHEHHBIX B KOJbLIO. MOTYT 1
BCE IIECTEPEHKHU BPAILlaThCS OJTHOBPEMEHHO?

v [[TaxmaTHBIN KOHB BBIIIEN C TIOJIA al 1 yepe3 HECKOJIBKO XO0JI0B BEPHYJICS HA HETO.
Jlokaxkute, 4TO OH cleiaa YETHOE YUCIIO XO0B.

v Mosxer 11 npsiMasg HE cojeprKaias BEpUIMH 3aMKHYTOUM 11-3BeHHOUN J0OMaHOM,
MepeceKaTh BCE €€ 3BEHbS?

v Ha xneruaroii Oymare HapuCOBaH 3aMKHYTBIN MyTh, UAYIIHN MO JTUHUSM CETKH.
Mosxet 11 oH uMeTh uHy 19997 A nmuny 20007

v Ynutka moJi3eT Mo IJIOCKOCTH C MOCTOSHHOW CKOPOCThIO, MmoBopauuBas Ha 90
Kaxzple 15 MunyT. JIokaxure, 4TO OHa MOXKET BEPHYTHCS B UCXOAHYIO TOUKY TOJIBKO Yepes LeJioe
YHCIIO YacOB.

v N3 nabopa OOMHMHO BBIOPOCHJIM BCE KOCTH C «IIyCTBIIIKaMu». MOXHO JH
OCTaBILIMECS KOCTH BBUIOKHTD B PsiJ 110 MpaBuiam?
4 [TycThb pacnonioskeHue mamieK B MpeAbIAYIIei 3aaue CHMMETPHUYHO OTHOCUTEIHHO

o0enx JMaroHanei. I[OK&)KI/ITe, YTO OJHAa U3 IalICK CTOUT B HeHTpaHLHOﬁ KJICTKC.

Jloruyeckue 3ajauu.

Cpenu 3a7ay Ha cOOOPA3UTEILHOCTh OCOOBIM MHTEpEC MPECTABIISAIOT JIOTHYECKHUE 3a/1auH.
Ecimu jnis pemeHust 3agaud TpeOyercss JMIIb JIOTMYECKH MBICIUTh UM COBCEM HE HYXKHO
IIPOU3BOIUTH APU(PMETUUECKHUE BBIKIAJKH, TO TAKyl 3a7ady OOBIYHO Ha3bIBAIOT JIOTUYECKOM.
IIpu pemennn NoJOOHBIX 3aJay PEIHIAIOUIYI0 POJIb UIPAeT MPaBUIBHOE MOCTPOEHUE ILIETIOYKU
TOYHBIX, MHOTJIAa OYEHb TOYHBIX PACCYKICHHM.

Ha nepBom sTamne nenecooOpa3Ho paccMOTPETh TPU IMIMPOKO PACHPOCTPAHEHHBIX THIIA
JIOTMYECKUX 3a7a4:

1. 3agaum, B KOTOpBIX HAa OCHOBAHHUM CEpUHU TMOCBUIOK, COOOMIAIOMIMX T€ WU HHbIE

CBEJICHUS O JACHCTBYIOIINX JIUIaX, TPeOyeTCs ClIeNIaTh ONpeIeIeHHbIE BBIBOIBI.

2. 3amaud 0 «MyApenax».

3. 3anmauu o JoKenax M TeX, KTO BCerjia TOBOPUT MPaBYy.

Codusmbl




Codusmbl — 3TO YMBIIUICHHBIE JIOXKHBIE YMO3AKIIOUEHHs, KOTOPHIE HMMEIOT BHJ
npaBuIbHBIX. OHU 00513aTENIBHO COIEPKAT OJHY MIIM HECKOJBKO 3aMACKUPOBAHHBIX JOIMUYECKUX
omunbok. Hampumep, B MaTeMaTHUeCKHMX CO(PH3MaxX YacTO BBIMOJIHSIOTCS «3alPELICHHBIC»
JEWCTBUS, TaKUE KakK JICJICHUE HAa HOJIb, HE YYUTHIBAIOTCS YCIOBUS MPUMEHUMOCTH (HOpMYI U
IIpaBuI.

Coducrtuka — Hanpasienue punocodpuu, koropoe Bo3HUKIO B V-1V BB. 10 H.3. B ['pennu n
CTajo oueHb MomyysipHbIM a AduHax. Coducrtamu Ha3bIBAIM TUIATHBIX «YYUTEICH MYIPOCTH,
KOTOPBIE YUMUJIU FPaKJaH PUTOPUKE, UCKYCCTBY CJIOBa, IPUEMaM BEJEHMSI CIOpa, KPaCHOP EUHIO.
OpauMm w3 mpeacraBureneii copuctoB O6bu1 Guocod IIporarop, KoTopsiit roBopmit: «S 00ydaro
JIIOJIEN pUTOPUKE, a 3TO U €CTh I'PAXKIAHCKOE UCKYCCTBOY.

CoducTthl cunTany, 4YTo UCTUHA CYOBEKTUBHA, TO €CTh Y KaXJIO0TO YEIOBEKA CBOSI UCTHHA,
YeJIOBEK CaM CO3/aeT cebe HCTUHY U caM ke €€ OLEHHBAET, I03TOMY B CYXKIEHHUSIX 00 MCTHHE
OYeHb MHOTO JMyHOro. CHpaBe/IMBOCTh, KaK M HCTHHA, Yy KaXXJIOTO YeJlOBEKa TOKE CBOS, a
3HAYUT, O KaXKJOW BEUIM MOXHO CYyIUTh JIBOSIKO, TO €CThb O KaXJOHW BeIM €cTh JBa
MPOTUBOMNOJIOKHBIX MHEHUA. CoUCThl yuuiu JtoJeil OLEHUBAaTh OJHO U TO K€ COOBbITHE, Kak
MOJIOKUTETIBHOE U KaK OTPHUIATEIbHOE OJHOBPEMEHHO, TAKUM 00pa30oM OHM MpUyYald JII0Jed K
mupoTe B3rAI0B. [lepByto cucremaruzanuio copusmoB nan emie Apucrorenb B IV Beke 10
Hariei spbl. OH pa3zenui Bce omMOKH Ha 2 Kilacca «OUIMOKH peun» U OMMOKU «BHE PEUU», TO
€CTh B MBIIICHHH.

VYyamumMmcsl npeuiaratoTcsl Uil pelieHusi He TOJbKO IIMPOKO M3BECTHBIE CO(U3MBI, HO
CTaBUTCS 3a7a4ya CKOHCTPYUPOBATh (IIPUIYyMaTh) CBOU CO(UMBI.

ApudMeTHKa 0OCTaTKOB

Tema siBisieTCsl Upe3BbIYAMHO BAKHOM, XOTS M MOJKET IMOKA3aThCA HECKOIBKO CKy4yHOM. [{ns
MEepPBOro 3Tama padOThl BIOJHE JOCTATOYHO TE€X TCOPETUUYECKUX CBEIACHHM, KOTOPHIE HWMEIOT
ydamuecs 5 kiacca. B mpomecce paboThl TeopeTHdeckass ©0a3a MOXKET OBITh HECKOJBKO
TIOTIOJIHEHA, OJIHAKO YBJIEKAThCS Teopuel He cieayeT. [lpu pemieHny 3amayd BBIIEISIOTCS TE
CBOMCTBA IIEJIBIX YHCEII, KOTOPHIC TOMOTAIOT T0OpaThCs 10 OTBeTa. MeToauka paboThI:

[lepBpiii 3Tam: y4amuecss AOJDKHBI MOHATh, YTO CBOMCTBA JACIMMOCTH IOJHOCTBIO
OTIPENICTISIOTCS PA3IOKECHUEM YK CIIa HA TIPOCTHIE MHOXKUTEIU. DTOMY MOTYT IIOMOYb CJICIYIOIITUE
KIJIFOUEBBIEC BOIIPOCHI:

nemutes i 3° *2 Ha 3;

nenutes u 3° *2 Ha 4;

nemutes i 3° *2 Ha 5;

nenutes u 3° *2 Ha 67

BEPHO JIM, YTO €CJIM HATypalbHOE YUCIIO EIUTCS Ha 4 U Ha 6, TO OHO AenuTcs Ha 247

yucao SA aenutcs Ha 3. BepHo u, 4to A nenutces Ha 37

yucao A — 4yetHo. BepHo s, uro 3A nenutcs Ha 67

quciao A He neautcd Ha 3. MoxkeT au Ha 3 genutcesd yucio 2A? u T.10.
Jlanee akTyanu3upyOTCs ONMpeAeNeHUs] B3aUMHO MPOCTHIX YHCEN, HauOOJbIIero oomiero
JCATEIII 1 HAUMEHBILIEro OOIIEro KpaTHOIo, ONpeIeIcHUE JEICHU OJHOTO IIEJIOro Yuciia Ha
HaTypaJbHOE YUCIIO C OCTATKOM.

AN N N N NN

ITouck mpeaMera

3a BHEIIHEe Hecephe3HBIMH (OPMYTUPOBKAMH 3a]]a4 CKPBIBAIOTCS HJIEH, KOTOPBIE JIEXKAT B
OCHOBE OOJBIIMX M OypHO pa3BUBAIOIIMXCS PA3/IEiIOB COBPEMEHHOW MaTeMaTUKU — TEOPHUHU
uH(pOpMallUY, TEOPUHU IUIAHHUPOBAHUS SKCIIEPUMEHTa, Teopuu urp. Jlake Takoe 3alaHue Kak
OTrajJibiIBaHue HOMepa TeledoHA — HA CaMOM JieNe TPEACTaBIseT CO0OW MOUCK crmocoda
KOJMpOBaHUs HH(OpMAIIH, TPEOYIOIEro HANMEHBIIIETO BPEMEHH JIJIs IEpe/Iauu 10 KaHaly CBSI3U
C CUTHAJIAMM JIBYX TUIIOB, COOTBETCTBYIOIIMX OTBETAM «Ja» U «HET).

VYyamuecst 3HaKOMATCS C HEAECATUYHBIMU MTO3ULMOHHBIMU CUCTEMAMU CUUCIIEHUSL, TIPEKIE
BCEro, C JIBOUYHOM.




Ha 3ansatum B poJin OoTragdyrukKa MOIKCT BBICTYIIATH YUYWUTCIIb HWJIM OJUH N3 YYAaCTHHUKOB,
IIOATrOTOBUBIINX JOKJIad 110 TEMEC (HaHpI/IMep, I[BOH‘IHOﬁ CHUCTEMC CLII/ICJIGHI/ISI), KOTOpas ABJIACTCA
KJIFOYOM K PCHICHHIO IIaHHOfI 3aga4u.

Urpet
Ha 3aHsaTHAX BHEYpOUHOU JEATEIIBHOCTH PACCMATPUBAIOTCS TaK HA3bIBAEMbIE «KOHEYHBIE

UTPbl C MOJHOM HMHpOpMaLMe», TeopHus KOTOPbIX IPOCTa M JAOCTyNHA IIKoJbHUKaM. Ha
3aHUMMAaTEIbHOM MaTepHale Y4allUecs 3HAKOMSATCS ¢ TAKUMU BaKHBIMU MTOHATUSAMU TEOPUU UTID,
KAaK «CTPAaTETHsD» U «BBIUIPBINIHAS CTPATETHs», a TAKKE€ Ha IIPOCTOM M HAIJISAIHOM IIpPUMEpe
«30MOphHU3Ma UTPy» - C BAKHEHIITUM JUIsI BCE MATEMATUKU MOHATHEM N30MOPQH3M.

[louck BBIMIPBINIHON cTpaTeruu TpeOyeT HACTOMYMBOCTH W YINOPCTBA B JOCTHIKEHUU
MTOCTABJICHHOM 11€J711, pa3BUBAET JIOTHYECKHE, KOMOMHATOPHBIE U BBIUNCIUTEIbHBIE CIOCOOHOCTH
Y4alIuXcs.

[lepBrIii KMacc Urp — UrpbI-IIYTKH. DTO UTPbI, UCXOJ KOTOPBIX HE 3aBUCUT OT TOTO, Kak
WUTPAOT CONEPHUKHU. MrpbI-IIyTKM TO3BOJIAIOT CHATH HAIPSHDKEHUE M yCTaloCTh, JArOT
IIKOJIbBHUKaM  BO3MOXKHOCTb ~ NEPEKIIOYUTHCS OT  HANpPsDKEHHOM  TBOpYECKOM  palboThl.
[enecoobpa3Ho npeanaraTh UX MO OJHOM Hocie pazbopa TpyaHoro Marepuana. [lonesHo nepen
penieHueM, AaTh MKOJbHUKAM BO3MOXKHOCTb IOUTPATh IPYT C APYTOM.

3amaun — Urpbl BechbMa cojiepxaTenbHbl. [Ipy n3nokenue ux peuieHus, Heo0X0IuMo, BO-
MEPBBIX, I'PAaMOTHO CGOPMYIUPOBATH CTPAaTErui0, a  BO-BTOPBIX, JI0OKa3aTh, YTO OHAa,
JNEHUCTBUTENBHO, BEIET K BbIMIpbiNly. [losTOMyY, 3agaum-wrpel 4Ype3BBIYAWHO IOJIE3HBI IS
pPa3BUTHS PEYEBOM MATEMATHUECKOU KYJIbTYpPbhl M YETKOTO MOHUMAHUS TOTO, YTO 3HAYUT PEIINUTH
3amaqy.

[punnun Jdupuxie

[Ipu permennn MHOTHX 33729 HCTIOJB3YIOTCS CXOTHBIE MEXKTY COOO0M IPHUEMBI PACCYKICHUM.
O4eBUIHO, YTO €CIU B KAXAYI0 KJICTKY pa3pelraeTcs MoCajuTh HE 0oJjiee OAHOTO 3ailia, TO
pa3MecTUTh 6 3aiIIeB B 5-TH KJIETKaX HE YAacTCs W BOOOIIE, HU /ISl KAKOTO HATypajdbHOTO N HE
yaactcs pazMecTuTh N+1 3aifiieB B N kieTkax. MOKHO CKa3aTh MHAye: €Clii B N KJIETKax
HaxoauTcsa N1 3alileB, TO HAWJETCA KJIETKA, B KOTOPOU CHAWT HE MEHEE IBYX 3aillleB.

CdopmynupoBaHHOE BBIIIE YTBEPXKIACHUE O 3alllax-KJIETKaX WMMEET CIEIYIONUi
MaTeMaTHYEeCKHI CMBICI: TIPU OTOOpaKEHWHW MHOXKECTBa A, cojepikamiero N+1 31eMeHTOB B
MHOXECTBO B, cojepxkariee N 3JeMEHTOB, HaWIyTCs JIBa DJIEMEHTAa MHOXECTBA A, UMEIOIINE
OJIMH U TOT ke 00pa3. ITo yTBepkAeHHE Ha3biBaeTcs npuHuinoM Jupuxie. [Ipuamun Jupuxie,
HECMOTpPSI Ha BCIO MPOCTOTY M OYEBHUIHOCTh OYEHb YACTO HCIIOJB3YETCS IPH JI0KA3aTeIbCTBE
TEOPEM U PEIICHUH 3a]1a4.

[Ipu pa3bope 3amad MOJE3HO YETKO pa3leiATh JIOKA3aTEIbCTBO HA IMOUCK «3aWIIEB» U
«KJIETOK», Ha JIOTIOJIHUTEIbHBIC COOOpaKEHUS U, HAKOHEI, Ha MPUMEHEHHE pHHIKNA J(upuxie.

I'padmr

Teopus rpadoB HaxoAUT CBOE€ IPUMEHEHHWE B PA3IUYHBIX O00JACTAX COBPEMEHHON
MaTeMaTUKd M €€ MHOTOYHMCIEHHBIX HPUIOKEHUH, 0COOEHHO SKOHOMHKE. PerieHue MHOIMX
MaTeMaTHYeCKUX 3ajad YIpoUlaeTcs, eciau yaaeTrcs HUcmnojib3oBath rpadsl. I[lpencraBinenue
JAHHBIX B BUJE rpada npuaaeT uM HariasiHoCcTh. MHOTHE 10Ka3aTeabCTBa TAKKE YIPOILIAKOTCS,
npuoOpeTarT yoeIuTeIbHOCTh, €CIM BOCHOJb30BaThCs rpadaMu, 0COOEHHO 3TO OTHOCHTCS K
KOMOMHATOPHKE.

[TonsiTue rpada MOMKHO MOSIBUTHCSA HA 3aHATHU IOCHIE TOTO, KaK pa300paHO HECKOJBKO
3ajJay, pelaromiee cooopakeHne B KOTOPhIX — rpaduiyeckoe n300pakeHne yCIoBusl.

IlepBas u rnaBHas 1eJb, KOTOPYIO HYXKHO IMpECIeOBaTh, 3aHUMAsCh IpadaMu, - HAYIYUTh
IIKOJIHUKOB BUJETh I'pad B YCIOBHM 33Jaud U TPAMOTHO NEPEBOJUTH 3TO YCIOBHE Ha S3bIK
teopun rpados. Kpome Toro, BaxHo, 4ToObl ydariuecs MPaBUIBHO MPHUMEHSUIM TEOPEMY O



YETHOCTH YHCIIa HEYETHBIX BEPIIUH rpada, MOHUMAaIH, 4TO TAKOE KOMIIOHEHTA CBSI3HOCTHU U YMEIn
I10JIb30BaThCs KPUTEPUEM DHIIEPOBOCTH.

I'eomerpus: 3a/1auu Ha pa3pe3aHue.

3ajayaMy Ha pa3pe3aHHe YBJIEKAJIMCh MHOTME YUYEHbIE C JPEBHEMIINX BpeMeH. Pemenus
MHOTHX 3a/la4 Ha pa3pe3aHue ObLIM HalEHBI elle ¢ JPEeBHUMHU rpeKkaMu U kutaiiniamu. IlepBblit
CHCTEMaTHUYECKHI TpakTaT Ha 3Ty TeMy MpHHAUICKHUT repy AOymn-Beda — mepcuackoro
actpoyora X Beka. ['eoMeTpsl Bcepbe3 3aHSUIMCh PEHICHHEM 33/a4 Ha pa3pe3anue Quryp Ha
HaMMEHBIIIee YUCIIO YaCTeH U MOCIEAYIONIEe COCTaBICHNE U3 HIUX TOW WM MHOW HOBOU (pUTYpPHI
muiib B XX Beke, MPEkK/e BCEro, IOTOMY, YTO YHUBEPCAILHOTO METO/A PEILICHUS TaKUX 3a/1a4 He
CYLIECTBYET M KaXbli, KTO Oepercs 3a MX pEIICHHE, MOXKET B IOJHOM Mepe MpPOsSBUTH CBOIO
CMEKaJIKy, HHTYULIHIO U CHOCOOHOCTh K TBOPYECKOMY MBILIUICHHIO. YUYHUTHIBasA, YTO 3/IeCh HE
TpeOyercs TIIyOOKOE€ 3HAHHE TEOMETPUHU, JIIOOUTEIM MOTYT MHOTJA JaXe MPEB30UTH
npo¢ecCHoHAIOB-MaTeMaTHKOB.

3ajaun Ha pa3pe3aHHe MOMOTaloT KaK MOXHO paHblle (OpMUPOBATH I'€OMETPUYECKHE
MIpPEJICTaBICHNs] Y IIKOJbHUKOB Ha pa3sHooOpazHoM Mmarepuane. Ilpu pemieHunu Takux 3amad
BO3ZHMKAET OIYILIEHUE KPACOTHI, 3aKOHA U MOPsAKa B IPUPOJIE.

Ha mepBoM sTarne pekoMeHIyeTcsi pacCMOTPETh 3aJaud Ha KieTdyaTod Oymare. 3ajadu, B
KOTOPBIX pa3pe3aHue Guryp (B OCHOBHOM 3TO KBaJIpaThl U MPSMOYTOJIbHUKHN) UJIET IO CTOPOHAM
KJIETOK.

Jlanmee MOTYT paccMaTpUBaThCS 3a7adM, CB3aHHBIE ¢ PUTYypaMU-TIeHTaMUHO. [[eHTaMIHO,
W3HAYalbHO, (OT Jp.-Tped. MEVTO MATh, U JOMUHO) — MSATHKIETOYHBIE MOJIMMHHO, TO €CTh
I0ckue QUrypbl, KaXxKaas U3 KOTOPbIX COCTOUT U3 MATH OJMHAKOBBIX KBAaJIPAaTOB, COEAUMHEHHBIX
MEXIy coO00H cTOpoHaMH («X010M Jiafpu»). CeroaHsi MeHTaMHUHO TTOHUMAETCsT 00JIee IMHUPOKO —
I10cKas pUrypa, COCTaBjIeHHas U3 IIMTOK.

3agaun pa3OMeHMs] IUIOCKOCTH, B KOTOPBIX HY)KHO HAaXOJIUTh CIUJIOIIHbIE pa30MeHus
IPSIMOYTOJIbHUKOB Ha IUIUTKHU NPSIMOYT 0JIbHOM (POPMBI, 3371a4K Ha COCTABIICHHUE TAPKETOB, 3aJa4u
0 HauboJiee MIIOTHOM YKIajake GUryp B IPsSMOYrOJIbHUKE WM KBaJIpare, 3a/1a4ui, B KOTOPBIX O/IHA
¢burypa paszpesaercs Ha 4aCTH, U3 KOTOPBIX COCTABIsETCA Apyras Gpurypa.

B Hamu qHu 100U TEIN roJ0BOJIOMOK YBIIEKAIOTCS pEIIeHUEM 3a/lad Ha pa3pe3aHue, Il

[Ipumeps! 3aaau:

v Pazpexbre urypy, u300paxxeHHyI0 Ha PUCYHKE, HA JIB€ PaBHbIE YacTH IO
JIMHUSM CETKH TakK, YTOOBI B KQXKJIOW U3 4acTei ObLT KPYXKOK.

@@

4 Ha kmeruaroit Oymare HapucoBaH KBajpaT pasMepoM 5*5 KIETOoK.
[Ipungymaiite, kak pa3pe3arh €ro Mo JUHUSAM CETKH Ha 7 Pa3IMYHbIX NPSIMOYTOJIbHUKOB.

KomMmOunaroprka

B mocnegnue roapl HeoObIYaiHO BO3pOCTa POJb KOMOMHATOPHBIX METOJOB HE TOJIHKO B
camMoil MaTeMaTuke, HO U B €€ MHOTOYHCIICHHBIX TMPUIOKEHUAX: (U3UKE, XUMHUH, OUOJIOTHUH,
JTUHTBUCTHUKE, TEXHHUKE, SKOHOMHKE. [[09TOMy Ba)KHO Kak MOXHO paHbllle HA4aTh 3HAKOMHUTH
ydalmuxcss C KOMOMHATOPHBIMH METOJaMU W KOMOMHATOPHBIMH MoJxojAaMu. M3yuenue 3Toi
TEMBI CIIOCOOCTBYET PA3BUTHUIO Y YUAIIUXCS «KOMOWHATOPHOTO0Y MBIIIJICHHSL.

['maBHas 1enb, KOTOPYIO JOJDKEH MpECleoBaTh MeAaror Mmpu pa3doope M PeleHHH ITUX
3a/la4 — OCO3HAHHOE TIOHMMAaHHWE MIKOJbHUKAMU B KaKOW CHUTyallUd TIPH TMOJCYETe BapHUAHTOB
clieyeT TMepeMHOXaTh, a B KakOW — CKJIaabIBaTh. J[Js 3TOTO clexyeT IeMOHCTPHUPOBATH
ydaluMcsT KOMOMHATOPHBIE METOJbI Ha OONBIIOM  KOJMWYECTBE MPOCTBIX M KOHKPETHBIX
MIPUMEPOB, MTPOIBUTASICH BIIEPEl OCTOPOKHO U MOCTENeHHO. He ciemyer mepexouTh K BBEICHUIO
MOHATHH «pa3MelIeHUe» U «IIePECTAaHOBKI MOKA 3TO MPABUJIO HE OCBOEHO BCEMHU yJAIIUMUCH.




IIpuMepsl ¥ KOHCTPYKIUU.

IIpumepsl 3ana4:

v Cpenu 4eThIpéX JItoJIel HET TPEX ¢ OJIMHAKOBBIM UMEHEM, WIIN C
OJIMHAKOBBIM OTYECTBOM, MJIM C OJMHAKOBOH (hamuiineil, HO y KaKIbIX JBYX COBIAJAET MU
UM, IJI OTYECTBO, WM (pammimss. MoskeT Jin Takoe ObITh?

v 3akpachTe HEKOTOPbIE KIETKU KBajaparta 4x4 Tak, 4ro0bl Jr00ast 3aKpalieHHas
KJIETKa UMelta OOIIyI0 CTOPOHY POBHO C TpeMs HE3aKpallIeHHBIMH.
v Kak pacnonoxute 16 mamek B 10 psiioB 1o 4 mamku B KaxJoM pany? Kak

pacnoyoxuth 9 mamiek B 10 paaoB Tak, 4ToObl B KakA0M psaay Obu10 1o 3 mamku? (psx —
3TO HECKOJIBKO HIAIIEK, JeKAUIUX HA OJHOW JTMHUN)

v [Ipu nenenun uncna 2+3=6 Ha 4 nosnydaeM B ocratke 2. [lpu nenennun yucna
3+4=12 na 5 nony4aeMm B ocTatrke 2. BepHO 11, YTO OCTAaTOK OT JIeIE€HNs IPOU3BEIEHUS IBYX
MOCJIEI0BATEIbHBIX YHCEI Ha YUCIIO, CIICAYIOIEe 32 HUMHU, BCEr/1a paBeH 27

IToBTOpeHue. MaremMaTn4eckoe COPEBHOBAHHUE.

[lo oxoHYaHMHU LMKIA 3aHATUN MPOBOIUTCS 00OOIIalOIIee 3aHITHE, B paMKaX KOTOPOTO
MIPOXOJAUT NOBTOPEHHWE H3YYEHHOIO MaTepualla, a TakKe IPOBOAUTCS OJWH W3 BHJIOB
MaTeMaTHYeCKOr0 COPEBHOBAHMSI, KOTOPHI Hanbojee MOAXOTUT Ui OpraHu3aluu paboThl CO
IIKOJIbHUKAMH, 3aHSTHIMU BO BHEYPOUHOM JEATEIbHOCTU. DTO MOXKET ObITh MaTeMaTU4YeCKUI
KBH, Maremarnueckuil ayKIIMOH, MaTeEMaTH4ECKas perara, Urpa o CTaHIMsIM, MaTeEMaTUIECKUI
XOKKeH, MaTeMaTn4ecKkoe J0TO, MO3roBasi aTaka u ipyrue Gopmsl pabOThI.

UtoroBas onaumnuaza MNPOBOAUTCS Kak (GopMa HMTOTOBOTO 3aHSATHS 10 OCBOEHHIO
MIPOrPaMMBI, OTIPEEIIAIONIEr0 OObEKTUBHBIA YPOBEHb 3HAHUN M YMEHUHN yJaluXcs, MOJTYy4eHHbIX
B pe3yJIbTaTe y4yacTHs BO BHEYPOUHOI JESATENIbHOCTU MO0 MaTeMaThke. MeponpusTie mpoBOAUTCS
[0 TpaBWJIaM MPOBEICHHUS KJIACCHYECKOW ONMMIMUAABI MO0 MareMaruke. Bapuant paboTbl
cocTaBisieTcss yuuteneM. B paboTy BkiIrodaroTcs 3aJaHUs, KOTOpble OBbUIM MpPeIMETOM
o0CY)XKJIeHHsI Ha 3aHATHSIX BHEYPOUHOU 1€ATEIbHOCTH.

METOINMYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI

Metoandeckoil 0COOCHHOCTBIO H3JIOKEHHUSI YYEOHBIX MaTepPUATIOB Ha 3aHATHUSIX SBJISETCS
TaKoe W3JI0KEHHE, TP KOTOPOM HOBOE COJIEP)KaHHME M3ydaeTcs Ha 3amadax. Meton oOydeHus
yepes 3a1a4u 0a3upyercs Ha CIEAYIOUUX TUAAKTHYECKUX TOJIOKEHUAX:

* HaWJTy4IIUN croco® o0ydeHus yJaluxcs, Jarolluid UM CO3HATEIbHbIC U POYHBIC 3HAHUS
1 o0ecrneynBarouii OJHOBPEMEHHOE X YMCTBEHHOE Pa3BUTHE, 3aKIIIOYAETCS B TOM, UTO Tepes
yUYaIIUMHCST CTaBSTCS TMOCIEAOBATEIbHO OJIHA 3a JPYrod MOCHIBHBIE TEOPETHYECKUE U
MPAKTUYECKHE 3a7a91, PEIICHUE KOTOPHIX JaET UM HOBBIC 3HAHUS,

* C TMOMOIIBIO 33]1a4, MOCJIEeI0BATEIILHO CBSI3aHHBIX JPYr C IPYroM, MOXXHO O3HAKOMHUTH
YUYEHHUKOB JJaXK€ C IOBOJIbHO CJIOKHBIMU MAaTEMAaTUYECKUMHU TEOPHUSIMU;

* YCBOGHHE Y4eOHOT0o MaTepuasa yepe3 MocaeI0BaTeIbHOE PEIIeHUE 3a/1a4 MTPOUCXOIUT B
€IMHOM TIpoliecce MPUOOPETeHHs HOBBIX 3HAHMH M MX HEMEIJICHHOTO NPUMEHEHHS, YTO
CIOCOOCTBYET pPa3BUTHUIO IO3HABATEIBHOW CAMOCTOSITENIBHOCTH U TBOPYECKOW aKTHMBHOCTH
yUaIIHXCS.

Bonbmoe BHUMaHME yIENsieTCs OBJIAJEHUIO YYaUIUMUCS MaTEMaTHYECKUMHM METOJIaMHU
MOMCKA PEIICHUM, JTOTHYECKUMHU PACCYKICHUSIMHU, MMOCTPOCHUIO M U3YYEHUIO MAaTEMaTUYECKHUX
MOJICTICH.

Jns mopnepxkaHus y ydallMxcs MHTEpeca K M3ydaeMoMy MaTepHally, UX aKTUBHOCTh Ha
MPOTSHKEHUHU BCETO 3aHATHSI HEOOXOAMMO MPUMEHSTHh AUJAKTUYECKH UTPHI — COBPEMEHHOMY U
MPU3HAHHOMY METO1y 0OyueHUs ¥ BOCIIUTAaHUs, 00IaaroiieMy 00pa3oBaTeNbHOM, pa3BUBAIOIICH



Y BOCIIUTHIBAIOIIEH (YHKIMSIMH, KOTOPbIE AEUCTBYIOT B OpraHHuecKoM enuHcTBe. Kpome Toro,
Ha 3aHATHSIX MAaTEMaTHYECKOTO KPyXKa He0OX0IuMo co3ath "atMocdepy" cBoOoaHOTO 0OMeHa
MHEHUSIMU U AKTUBHOW JUCKYCCHUU.

Hctopuueckuii matepuan u pabora ¢ uHPOpManueidl BXOAAT B Impouecc oOydeHus
MaTeMaTHUKE U B YPOUHOM JEATENbHOCTH, II0O3TOMY B paMKaxX 3aHATUNA BHEYPOUYHOU paboOThl C
yYalIUMHUCS PEKOMEHIYeTCsl IpU 000 BO3MOXKHOCTM MOTHBHUPOBATh y4YalIUXCS Ha 3aHATUS
MaTeMaTHUKOM odepkaMu 00 HCTOPUU MAaTEMATUKU, UCTOPUSMH U3 )KU3HU BEIUKUX MAaTEMAaTUKOB,
CBEICHUSIMH M3 JIOCTH)KEHUI COBPEMEHHOH MaTeMaTH4ecKOW HayKd, T.€. CaMbIM IIHPOKUM
0o0pa3oM THOMyISIpU3MPOBaTh MaTeMaTHKy. YTo Kacaercss paboTel ¢ mH(pOpMamuen, To Jirodast
BCTpeYa C MaTEeMaTHKOM, TOYHee, ¢ y4eOHBIMU 3aJjauaMy MO0 MaTeMaTUKE HENOCPEICTBEHHO
CBsI3aHa ¢ «paboToil ¢ nHpopMaLuein».

CopepxaHue MpOrpaMMbl BHEYPOUHOH JIEATEIBHOCTH CBA3aHO C MPOTPaMMOM M0 MPEAMETY
«MareMaTHKa» U CIJITAHUPOBAHO C YYETOM MPOXOKACHUS MPOrpamMMBbl O KJlacca.

C npyroil cTOpoHbI, ClEIyeT yYUThIBaTh, UYTO pealin3alisl MpOrpaMMbl MO BHEYPOUHOM
NESITEeIbHOCTH IO3BOJISIET YCTPaHUTh IPOTUBOPEUUS MeEXAy TpeOOBaHUSAMU MPOTPaMMBI
peaMera «MaTeMaTHKa» M TMOTPEOHOCTSAMM Yy4Yalluxcs B JOMOJHUTEIBHOM Marepualie Io
MaTeMaTHKe ¥ MPUMEHEHUH TOJYyYeHHbIX 3HaHUU Ha MPaKTUKE; YCIOBUSAMH pabOThl B KIACCHO-
YpOUYHOU cHUCTeMe OOydeHus MaTeMaTHKe U MOTPEOHOCTSIMM Yy4allMXCs peau30BaTh CBOM
TBOpYeCKui moTeHnuan. OaHa u3 oCHOBHBIX 3a1a4d obpaszoBanus @I'OC BTOPOro MOKOJECHUS —
pa3BuTHE CIOCOOHOCTEN pedeHka 1 (HopMHUpPOBaHHE YHUBEPCAIBHBIX YUYEOHBIX AEHCTBHUM, TaKUX
KaK: IeNenojiaraHue, IUIaHUPOBaHUE, IPOTHO3MPOBAHME, KOHTPOJb, KOPPEKIUs, OIIeHKa,
camoperynauus. C 3ToH Iesbl0 B MPOrpaMMe JOJDKHO OBITh MPEIyCMOTPEHO 3HAYMTEIHHOE
yBEJIMYEHUE AaKTUBHBIX (opM paboOThl, HANpPaBICHHBIX Ha BOBJIEYEHHE Yy4aIIUXCAd B
JTMHAMUYECKYIO JIeSTeIbHOCTh, HAa 00ecleueHNe TOHUMaHUs UMU MaTeMaTH4eCKOTr0 MaTepuana u
Pa3BUTHS UHTEIJIEKTA, IPUOOPETEHHE MPAKTUYECKUX HAaBBIKOB CAMOCTOSITEIbHOM €A TEIbHOCTH.

BaxxHO OTMETHTBH, YTO KOJIMYECTBO 4YacOB, OTBOJUMBIX Ha pPEATU3ALHUI0 INPOTrpaMMBbl
HEBEJINKO-34 yaca B roJi, KaX/ablil ydauuiics JODKEH «IompoOoBaTh» M MOYYBCTBOBATh BKYC K
TE€M WIM MHBIM BHJaM 3aJad U cpOPMHUPOBATH OTHOCUTEIILHO YCTOMYMBOE yMEHHE pellaTh 3TH
3agaun. [loaToMy conepkanue nporpaMMbl yCTPOSHO TaKUM 00pa3oM, YTO B paMKax Kypca Te UIIH
UHBIE TEMAaTUYECKHE pa3[elibl MAaTEMaTUKU 4YEpPENyIOTCs, €CTECTBEHHO IIPU 3TOM TEMBI HE
IIOBTOPSIIOTCS: SJIEMEHTHI T€OMETPHUH, JIOTUYECKHE 3a/1a4M, TEKCTOBBIC 3a1a44 U T.1.

3aMeyaTesbHO, €CIIM MOCTENEHHOE OCBOECHUE MPOrpaMMbl OYy/ET JIOTMYHO BIIMCHIBATHCS B
OOIIENIKOJbHBIE MEpONpPUATHS, pPAWOHHbIE M T'OPOJCKHE MEpOIPHUITHS [0 MaTeMaTUKe:
MaTeMaTU4YECKUE Perarbl, KOHKYPChl, KOHQEPEHIUH U T.[.

C uenbro JOCTHXKEHHMSI KaueCTBEHHBIX PE3yJbTaTOB JKENATEJIbHO, YTOOBI 3aHATHUSA OBLI
OCHAIIIEHbl COBPEMEHHBIMM TEXHHUUYECKUMH CpEICTBAMH, CpEACTBAMH HM300pa3UTENIbHOM
HarJIAJHOCTH, UIPOBBIMUA pekBH3UTaMH. C NOMOIIBI MYJIbTUMEIUWHBIX 3JIEMEHTOB 3aHATHE
BU3YAJIM3UPYETCS, BBI3bIBAs MOJOKHUTEIbHBIE SMOLIMU Y OOyJarOIUXCs U CO3/1aBasi yCIOBUS JUIs
YCIIEIIHOM 1eATeNbHOCTH KaXKI0ro peoEHKa.

D¢ hexTUBHOCTD U pe3yabTaTUBHOCTh IPOTrPaMMbl BHEYPOUHOM JEATEIILHOCTH 3aBHCUT OT
COOJIIOJICHUS CIIEIYIOUINX YCIOBUI:

v JTOOPOBOJIBHOCTh YUACTHS U XKeJlaHUE MPOSIBUThH ce0s;

v COYETaHWE UHIUBUAYAIBHOU, IPYIIIOBON U KOJUIEKTUBHOU JECATEIBHOCTH;

v COYETaHWE MHUIMATUBA JETCH C HAIIPABJIAIOLICH POJIBIO YUUTEIIS;

v 3aHUMAaTEIbHOCTh U HOBU3HA COJIEpkKaHUs, (OPM U METOJ0B pabOThI;

v 3CTETUYHOCTH BCEX NIPOBOAUMBIX MEPOIIPUATHH;

v yéTKasg OpraHu3alnys U TIIATENIbHAs IIOAIOTOBKAa BCEX 3aIUIAHMPOBAHHBIX
MEpOIPUATUH;

v HaJu4yue LEIEBbIX YCTAHOBOK M IEPCIEKTUB JEATEIbHOCTH, BO3MOXHOCTb

Y4aCTBOBATH B KOHKYpPCaX, OJIMMIIMAAaX U MPOCKTAX PA3JIMIHOIO YPOBH,



v LUIMPOKOE  HMCIHOJb30BAaHUE  METOJOB  IEAArOrH4ecKoro  CTUMYJIHPOBAHUS
AKTUBHOCTH Y4alUXCs;

v IJIACHOCTb, OTKPBITOCTb, IPUBIEYEHHUE JETEH C pa3HbIMM CIOCOOHOCTSIMH U
YPOBHEM OBJIAJICHUS] MAaTE€MaTUKOM.
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