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INHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmMa Kkypca BHEYpOUHOUM jedTenbHOCTH «B Mupe cMmekalku» aapecoBaHa
oOyvaromuxcs 6 kjgacca M SBISIETCS OJHOW M3 BaXHBIX COCTABISIOMIMX PAaOOTHI C aKTyalbHO
OJIapCHHBIMU JETbMH M C MOTHUBHUPOBAHHBIMHM JETbMH, KOTOpBIE MOAAIOT HAAEKAbl Ha

MPOsIBIICHUE CIIOCOOHOCTEN B 00J1aCTH MaTEMATHKU B Oy YIIIEM.

HanpasJjienue nporpaMmbl — OOIIEHHTEIUICKTYaJIbHOE, MPOTpaMMa CO3aeT YCIOBHS IS TBOPUYECKOI
caMmopeanu3anyy JMIYHOCTH 00yIaromerocs.

AKTyaJbHOCTh mporpammbl obocHoBaHa BBeneHuem ®I'OC OOO, a WMEHHO OpHUEHTHpPOBAaHA Ha
BBINOJIHEHUE TPEOOBAHUI K COEPKAHUIO BHEYPOUHOH AEATEIBHOCTH 00YYaIOIIMXCA, a TAKXKE Ha MHTETPALUIO
W JIOTIONHEHHE COACp)KaHWsA INPEIMETHBIX Mporpamm. lIporpaMma memarorudeck IenecoodpasHa, ee
peanmm3anus  CO34a€T BO3MOKHOCTH — PAa3sHOCTOPOHHETO  PACKPHITHS —WHIWUBHAYAIBHBIX — CIIOCOOHOCTEH
o0ydarommxcsi, pa3BUTHS MHTEpeca K pPasJIMYHbIM BUJAM JESATEIIHOCTH, JKENaHHWs aKTHBHO y4acTBOBATh B
MPOIYKTUBHOH NIESATENLHOCTH, YMEHUS CAMOCTOSTEIHHO OPTaHU30BaTh CBOE CBOOOTHOE BpEMsL.

Heans mporpaMmbl: CO3/1aHHE YCJIOBHH, 00€CIEUMBAIOIINX HHTEIUICKTYaJIbHOE Pa3BUTHE
JUYHOCTH OOYYArOMIerocsi Ha OCHOBE Pa3BUTHS €r0 MHIMBUAYAIBHOCTH, CO3aHKue (pyHIAaMeHTa
JUISL MaTeMaTH4eCKOro pa3BUTHUsSA, (OPMHUPOBAHUE MEXAHU3MOB MBIIUICHUS, XapaKTEPHBIX s
MaTeMaTUYECKOU JIEeATEIbHOCTH.

3apauu nporpamMmsli:

v TpoOyKIeHHE U Pa3BUTHE YCTOMYMBOIO MHTEPECA OOYUAIONIMXCSA K MATEMaTHKE U

€€ NPUJIOKEHUAM, PaCIIUPEHUE KPYro3opa,

paciMpeHue U yriyosieHue 3HaHU| 10 MPEeAMETY;

pacKpbITHE TBOPYECKHUX CIIOCOOHOCTEN 00ydaroImuxcs;

pa3BUTHE y OOyYaroIIMXCs yYMEHUS CaMOCTOSTEIbHO M TBOPYECKH padboTaTh ¢

y4eOHOW U Hay4HO - OMYJISIPHOM JINTEPATYpOHi;

v/ BOCIHUTaHWE TBEPAOCTH B MYTH JOCTIDKEHHS Iend (pelIeHHuss TOW WM WHON
3a/1a4n);

v\ pellleHHE CIIENUAaIbHO MOJOOPAaHHBIX YIIPAKHEHUH M 3a/1a4, HATPABJIEHHBIX Ha (OPMHUPOBAHUE

MIPUEMOB MBICITUTEIILHOMN JIeSTeTLHOCTH;
(hopMupoBaHue MOTPEOHOCTH K JJOTMUECKUM OOOCHOBAHUSAM U PACCYKICHUSM;

crerualbHoe 00ydyeHHne MaTeMaTHUYeCKOMY MOJIETUPOBAHUIO KaK METOAY peIleHus
NPaKTUYECKUX 3a/1a4;

v’ paboTa ¢ 0lapeHHBIMH JETHMU B paAMKax MOJATOTOBKH K MPEIMETHBIM OJMMITHAaM
U KOHKYpCaM.

ANANRN

AN

Oxupaembie pe3yabTaThl

JINYHOCTHBIMU pe3yJabTaTaMM peann3aiiuu MIPOTPaMMBI CTaHeT
(dbopMUpOBaHHE MPEACTABICHUI O MaTeMaTHKe KaK YacTH OOIIeYelIOBEYeCKOW KYIbTYpHI, O
3HQYMMOCTH MaTE€MaTWKH B Pa3BUTUU I[MBUJIM3AIMA W COBPEMEHHOTO OOIECTBa, a TaK XKe
(dbopMupoBaHue u pa3BUTHE YHUBEPCATbHBIX y4eOHBIX
YMEHHM CAMOCTOSATEIILHO ONpedeamy, 8blCKA3bI6AMb,  UCCLe008amb U AHAIUSUPOBAMD,
coOn00as caMble TIPOCThIe O0IIMe AJIs BCEX JIOJeH MpaBWiia MOBEACHUS MPH OOIMICHUU U
COTPYAHUYECTBE (ITUUCCKUE HOPMBI OOIICHUS U COTPYAHUYECTBA).

MeTanpeaMeTHbIMH pe3yJbTaTaMM peau3aiuu POrpaMMBbl CTaHeT
(dbopMupoBaHHEe O0IIUX CIMOCOOOB HMHTEIJICKTYalbHOW JIEATENbHOCTH, XapaKTEPHbIX IS
MaT€MaTUKU M SIBJIAIONIMXCS OCHOBOW MO3HABATEIbHOM KYNbTYPhI, 3HAYUMOMW MJIsi Pa3IMUHBIX
cdep yenoBeUecKol JesITeIbHOCTH, @ UMEHHO CIIEIYIOIINX YHUBEPCATbHBIX YUEOHBIX J1eHCTBUH.

Pecynamuenvie YVJJ.



AN

CamocrosiTeTbHO (HOPMYIHPOBATH IETH 3aHATHS TOCIE TMPEABAPUTEIHHOTO
00CyXIeHUSI.

Y4YUTBCSI COBMECTHO C YYHTEIeM OOHApYXHBAaTh U (HOPMYIUPOBATH YICOHYIO
npo0iemy.

CocTaBiisATh IUTaH pelieHus MpooIeMbl (3a1a4n).

Paboras o miany, CBEpATh CBOM JCHCTBHS C LEIBIO U, PU HEOOXOAMMOCTH,
UCTIPABJIATH ONTHOKH.

B nwmanore ¢ yuuTeneM YYHMTBCS BBIPA0ATHIBATH KPHUTEPUH OIICHKH U
OIPENEeNATh CTENCHb YCIICITHOCTH BBIMIOJIHEHUS CBOCH pabOThI U pabOTHI BCEX,
UCXOIsl N3 UMEIOIINXCSI KPUTEPHUEB.

losnasamenvuvie YV/I-

v

v

AN

OpueHTHpOBaThCS B CBOEH CHCTEME 3HAHMI: CaMOCTOSITENILHO npeononazams,
Kakasi HHpopMaIus Hy)KHa JIJIsl pEeHICHUs TOM WM HHOU 3a/1auu.

Ombupams HEOOXOAUMBIE Ul PEIICHUS 3aadyd WCTOYHHUKH HH(OpMaImu
CpeIu TPEUIOKEHHBIX YYUTEIEeM CJIOBapel, SHIUKIONEIN, CIPaBOUYHUKOB,
UHTEPHET-PECYPCOB.

JloObIBaTh HOBBIE 3HAHUSA: U3gleKamsb UHPOPMAIUIO, MPEJICTAaBICHHYIO B
pa3HbIX Ppopmax (TekcT, Tabiuia, cxema, HIUTIOCTPaLus 1 Jp.).
[lepepabatbiBaTh MOJTY4YEHH IO
UH(OPMALIUIO: cpagHUEamMb U epynnuposams GakThl U SIBICHUS; ONPEAEIATh
MIPUYUHBI SBICHUH, COOBITHA.

[lepepabarbiBaTh MONYYEHHYIO HHPOPMAIUIO: Oelamb 6b1600bl HA OCHOBE
0000111eHUs 3HAHUH.

[IpeoOpazoBbIBATH nHpopMaInio u3 OJIHOM dbopmbl B
IPYTYIO: cocmasnime 60ee MPOCTOl nian yaeOHO-HAyYHOTO TEKCTA.
[IpeobOpazoBbiBaTh MHGOPMALIMIO U3 OAHOU (DOPMBI B IPYTYIO: NPeOCmasiamsy
ungopmayuro B BUJIE TEKCTA, TAOIHIIBI, CXEMBI.

Kommynuxamuenwvie YVJI:

JloHecTH CBOIO MO3UIMIO 0 IPYTUX: 0popmisims CBOM MBICIU B YCTHOH H
MUCBMEHHOW peurd C YYE€TOM CBOMX YYCOHBIX W IKHU3HEHHBIX PEUYCBBIX
CUTYaLUi.

JloHecTn CBOIO MO3MILIMIO A0 JPYTUX: 6bICKA3bl8AMb CBOIO TOUKY 3PEHMS U
IBITAaThCS €€ 000CH06aMb, IPUBOS APTYMEHTHI.

Cnymarh JApYruX, TMBITAThCS TNPUHAMATH JAPYTYIO TOYKY 3pEHHS, OBITH
TOTOBBIM MU3MEHHTH CBOIO TOUKY 3PECHHUS.

Yurtark BCIYyX W MPO ce0s TEKCThl HAYYHO-TIONMYJIIPHOW JIUTEPATYphl U TPH
3TOM: BECTH «IHAJIOT C aBTOPOM» (ITPOrHO3UPOBAThH OYAyIllee YTCHUE, CTAaBUTh
BOIIPOCHI K TEKCTY W HCKAaTh OTBETHI, MPOBEPATH Ce0sl); OTACISITh HOBOE OT
W3BECTHOTO; BBIJICTISATH I1aBHOE; COCTABIISTH TUIAH.

v’ JloroBapuBaThCs C JIFOJbMHU. BBIMIOJNHSS PA3IMYHBIE PO B TPYIIIE,
COTPYJHHYATh B COBMECTHOM PELICHUH MPOOJIeMBI (3a1a4n).

v' VYUTBCS YBOKHTEIBHO OTHOCHTBHCS K TIO3MIIMH JPYrOTrO, YUHTHCS
JIOTOBApUBATHCS.

IIpeaMeTHBIMH Ppe3yJIbTATAMM PEANTU3aLUN IPOTrPaMMBbl CTAHET Co3/laHue (pyHIaMeHTa
JUIE MAaTeMaTHYeCKOTO pa3BUTHUS, (OPMHPOBAHUE MEXAHM3MOB MBIIUICHUS, XapaKTEPHBIX IS
MaTEeMaTHYECKON AEATEIbHOCTH, @ IMEHHO:



v/ MO3HAKOMHUTBHCS CO CIOCO0aMH pEIICHHs] HECTAHIAPTHBIX 3a1ad 1o
MaTEMaTHKe;

v’ T03HAaKOMHTBCS C HECTAHJAPTHBIMH METOJaMU DEIICHHS Pa3IHMIHBIX

MaTeMaTUYECKUX 3a7ad;

OCBOUTB JIOTMYECKHE ITPUEMBI, IPUMEHSIEMBIE TP PEILICHNUN 3a]1a4;

paccyX/1aTh IpU PEIIEHUH JOTMYECKHX 3aj1ay, 3a7a4 Ha CMEKaJIKy, 3a7a4 Ha

SPYAHULIHIO U HHTYULIHIO

v’ T03HAaKOMHTBCA C HCTOPDHEH  pa3BUTUSL  MAaTEMaTHYECKON  HAYKH,
ouorpadueil N3BECTHBIX YUEHBIX-MaTEMaTHKOB.

v/ pacmMpuTh CBOM KpPYyro3op, OCO3HATH B3aUMOCBSI3b MAaTEMATHKH C
JPYTUMH Y4€OHBIMH JUCLMITIIMHAMU U 00JaCTAMU JKU3HU;

v/ 103HAKOMHTHCS C HOBBIMU pa3JiellaMd MAaTeMATHUKH, HX 3JIEMEHTaMH,
HEKOTOPBIMM  IIpaBMJIaMHM, a IPHU IKEJAaHUM  CaMOCTOSITEIIBHO
pacliupUTh CBOU 3HAHUA B 3THX 00JaCTSIX;

v/ MO3HAKOMHUTBHCSI C AITOPUTMOM HCCIICIOBATEIBCKON IEATEIbHOCTH U
HNPUMEHSTh €ro JJsl pelleHMs 3aJlad MaTeMaTHKU U Jpyrux obsacreit
JIESATEIILHOCTH,

v [IpUOOPECTH OIBIT CAMOCTOSTEIBHON JIEATEIBHOCTH IO PEIICHUIO
yueOHBIX 3a]1ad4;

v’ IIprOGPECTH OIIBIT MPE3CHTALMU COOCTBEHHOIO MIPOYKTA.

AN

@DopMbI U PeKUM 3aHATHI

B coorBerctBun ¢ ®PI'OC olbywaromuecss BBIOMpPAIOT —CoOJEp)KaHHE BHEYPOUHOU
NEeSTeNIbHOCTH, B KOTOPOM OHM MOT'YT y4acTBOBaTh. B 6-M kilacce oOydaromumcs cienyeT 1aTh
BpeMsl Ha OCO3HAHHE CBOETO «BbIOOpa». B 3TON CBsI3M HaWIyYIIMM HayaloM OpTraHH3aluu
BHEYPOUHOH NESITEIIbHOCTHA IO MAaTeMAaTHKE SIBIISETCA CepelMHa CEHTSIOps-Hadalo OKTAOps, a
3aBeplIeHHEeM pabOThl — KOHEIl arpers.

«Bxoxnenue» B MareMaTHKy, Ty MaTeMaTHKy, KOTOpPOM MBI MeEUTaeM Hay4duTh
oOyyaronuxcs, mporecc, TpPeOyroIMi 3HAYUTEIBPHOTO BPEMEHHM Ha aHalu3, IOHHMaHue,
BXKMBaHUE, OCO3HAHWE Y4YEOHOW 3a7aud, TO €CTh TeX KadecTB, KOTopble 3asBiieHbl B OI'OC
CMBICII000pa30BaHNEM COBpEMEHHOro oOpa3oBaHui. B pamkax oOpa3oBaTenbHOrO IMpoliecca
CJIeIyeT CO3/1aBaTh YCIOBHUS JJIS IEJICHAMPABICHHOTO W KOM(OPTHOTO BOCIUTAHUS M PA3BUTHS
00y4aroNuMXxcsi, B 9TOM CBSI3M PEKOMEHJOBaHHAs MPOJOHKUTEIBLHOCTh Y4eOHOTO 3aHATHS - 45
MUHYT, TI0 4 3aHATHIO Pa3 B HEJIENIO B TeueHUe 34 y9eOHBIX HEIeIb.

3aHUMATbCA  Pa3BUTHEM TBOPUYECKHX CIOCOOHOCTEH  00ydJaromuxcs HeoOX0IuMo
CUCTEMATHUYECKU W IIEJICHANPABIEHHO Yepe3 CUCTEMY 3aHATHH, KOTOPBIE JOJDKHBI CTPOUTHCS Ha
MEXIUCHIUTITNHAPHON, WHTETPAaTHBHOW OCHOBE, CIIOCOOCTBYIONIEH pa3BUTHIO TICHUXUYECKHX
CBOMCTB JJUYHOCTH — TIAMSATH, BHUMAaHUS, BOOOPAKCHHU S, MBIIIIJICHUSI.

3amaun Ha 3aHATHUAX MOAOUPAIOTCS C YYETOM pallMOHAIBHON MOCIEAOBATEIBHOCTH HX
MPEABSIBICHUS: OT PENPOAYKTUBHBIX, HAMPABJICHHBIX HA aKTyaJW3aIMI0 3HAHWMA, K YaCTUYHO-
MOMCKOBBIM, TOWCKOBBIM, HCCIEOBATEILCKUM H TPOOJIEMHBIM, OpPHUEHTUPOBAHHBIM Ha
OBJIaJIcHHEe OOOOIICHHBIMA TIPUEMaMH TI03HABATEIILHOW JesTeNbHOCTH. CucTemMa 3aHSATHH
JIOJKHA BECTH K (DOPMUPOBAHUIO BAKHBIX XaPAKTEPUCTUK TBOPUECKUX CIIOCOOHOCTEN: OETIoCTh
MBICITH, THUOKOCTh yMa, OPUTHHAIBHOCTb, JIO0O3HATEIBHOCTh, YMEHHE BBIIBUTaTh U
pa3pabarbIBaTh THUIIOTE3BI.

Metoapl W TpueMbl 00y4YeHHs: TPOOJIEeMHO-pa3BUBaIOIIee OOYYCHHE, 3HAKOMCTBO C
HCTOPUYECKUM  MaTepUaloM, WJUTIOCTPATUBHO-HATJSAIHBIA  METOJA, WHAMBHAyalbHas U
muddepeHnmpoBanHas pabora ¢ OOydYaAlOIUMUCH, ITUAAKTHUYECKHE WIPBI, TPOEKTHBIE U
HCCIEAOBATEIIbCKUE  TEXHOJIOTHH, JTMAJIOTOBBIE u JIUCKYCCUOHHBIE  TEXHOJIOTHH,
MH(OPMAIIMOHHBIC TEXHOIOTHH.



Kpome Toro, 3¢(deKTHBHOCTH OpraHu3aluu Kypca CIOCOOCTBYET HCIIOJIb30BAaHUE
pa3nuyHbIX (OPM MPOBEACHUS 3aHATUIN: IBpHCTUYECKas Oecena; MPaKTUKYM, HHTEIUICKTyalbHast
urpa; TMCKYCCHsl; TBOpUYEeCKas padoTa.

IIpn 3akperuieHMM MaTepuana, COBEPIICHCTBOBAHWUM 3HAHUM, YMEHMM M HAaBBIKOB
1eJ1Ieco00pa3HO MPAKTUKOBATh CAMOCTOSATEBHYIO pa0d0Ty 00 yJaroIInuXCsl.

Hcnonp30BaHne COBPEMEHHBIX O0pa30BaTEIbHBIX TEXHOJIOTUW IMO3BOJSIET COYETATh BCE
PEKUMBI PAOOTHI: WHAMBUYATbHBIH, TAPHBINA, TPYIIIIOBOM, KOJJICKTHBHBIH.

OcHoBHbIE GOpPpMBI IPOBEACHUS 3aHATHI

1. KOM6I/IHI/IpOBaHHOC TEMaTHU4YECCKOC 3aHsITHUC:

v' BBICTYIUICHUE YYHUTEIISI UM KPYXKKOBIIA.

v CaMOCTOSTENbHOE pEIlIeHUE 3a/1a4 110 U30paHHOU TEME.

v' Pazbop pemienus 3ama4 (00ydeHne PEMICHUIO 3a/1a4).

v Pemenue 3amay 3aHMMATEIBHOTO XapakTepa, 3agad Ha CMEKalKy, pa3dop
MaTEeMaTHYECKUX COPU3MOB, IIPOBEICHHE MATEMAaTHUECKUX UTP U Pa3BICUYCHUN.

v" OTBeThl Ha BONPOCH 00Yy4arOLIUXCSl.

v JlomamiHee 3ajaHue.

2. KoHKypCBl M COPEBHOBaHMSI IO PEIICHUI0 MAaTEeMaTUYECKUX 3ajiay, OJUMIIMA[bI, UTPHI,
COPEBHOBAHMS:

3. 3acinymuBanue pedepaToB 00ydaromuXCsl.

4. KonyieKTUBHBIN BBIITYCK MaTEMaTHUECKOMN Ta3eThl.

5. Paz6op 3amanuii ropockoii (paiilOHHOIT) ONUMITHA/IBI, AHATN3 OIIHOOK.

6. U3rotoBienue Mozenei 11 ypoKOB MaTeMaTHKH.

7. UTteHue OTPBIBKOB U3 XYI0KECTBEHHBIX IIPOU3BEACHUH, CBA3aHHBIX ¢ MATEMATUKOM.

8. [IpocMoTp BUACOPUIBMOB IO MATEMATHKE.

Crneunduka MareMaTH4eCKON JEATEIbHOCTH TaKOBa, YTO TPeOYeT CHCTEMHOM OTpabOTKH
HaBblKa NpPUOOpETaeMbIX YMEHHUH, MO3TOMY IOYpPOYHbIE JOMAIIHHWE 33a/JaHUsl B Pa3yMHBIX
npenenax SBISIOTCA 00s3aTeNnbHBIMU. JlomalHue 3aJaHus  3aKJIOYalOTCS HE TOJBKO B
IIOBTOPEHUM TEMBl 3aHATHUSA, PEIIEHUM 3alad, a TakkKe B CAMOCTOATEIbHOM H3Y4EHUU
JUTEPaTyphl, PEKOMEHJOBAHHOW YUUTEIIEM.

Pe3yibTaTHBHOCTH H3Yy4YE€HUsI IPOrPaAMMBI

OueHuBaHue NOCTM)KEHUHM Ha 3aHATHUSIX BHEYPOUHOH AEATEIBHOCTH JOJDKHO OTIMYATHCA
oT HpHBBI‘IHOfI CHUCTCMbI OLICHUWBAHHWA Ha YpOKax.
OrneHka 3HaHWM, YMEHUH U HaBBIKOB OOYUaIOIIMXCS SBJSIETCS Kaue€CTBEHHOM (MOXET ObITh
PEUTHHIOBOM, MHOTOOAJUTLHOM) U MPOBOUTCS B ITPOIIECCE:
© pelieHus 3a1a4,
* 3alUTHI IPAKTUKO-UCCIIEI0BATENILCKUX paldoT,
* OIIPOCOB,
* BBITIOJIHEHUS JOMAIITHUX BallaHI/Iﬁ 1 IIMCBMCHHBIX pa60T,
* y4acCTHUs B IPOEKTHOU JIESITENBHOCTH,
- ydacTuss M 1oOel B PA3IMYHBIX OJMMIINAAAX, KOHKYpPCax, COPEBHOBAaHUSIX,
¢decTuBaIsIX U KOHPEPEHLUAX MaTEMATUIECKON HAIIPaBICHHOCTH Pa3HOTO YPOBHS,
B TOM YHUCJIC JUCTAHIUOHHBIX.
YYEBHO-TEMATHUYEKOE IINTAHUPOBAHUE



Ne Tema KoJu1-Bo yacosn @DopMbI IPOBEICHUSA
n/n
1 HyneBoii uuki «3HaKOMCTBOY 1 becena
2 | Bugsl npoeKkTHBIX paboT 3 CeMuHap
3 | YeTrHOCTH M HEYETHOCTD 4 Ob6cyxnenue
MPAKTUKYM
4 | Ilpumeppl M KOHCTPYKLHHU: 3aJaud C 3) Ob6cyxnenue
LEJIBIMUA YUCITAMU IPaKTUKYM
5 | Jlornueckue 3agaun 3) IIpakTHKy™M COpEBHOBaHUE
6 | Copusmer 4 Urpa
MOJICIIMPOBAHUE
8 | Apudmernka ocTaTKOB 4 becena
IPAKTUKYM
9 | [Ipoekr 3 [IpakTukym
10 | [HoBTopenwme. Maremarnueckoe ) Urpsr
COpPEBHOBAHHE
11 | I'eomerpusi: 3a1auu Ha pa3pe3aHue 6 HccnenoBarensckas
paborta
12 | lepeGop BapuaHTOB 3 O6cyxnenue
IPaKTUKYM
13 | KomOunatopuka 4 Becena
IPAKTUKYM
14 | Ilouck nmpeamera 6 UccnenoBarenbckas
paborta
15 | [Ipumepsl U KOHCTPYKLIUU 4 Ob6cyxnenue
PaKTUKYM
16 | Kak urpats, 4TOOBI HE IPOUTPHIBATH 6 Uccnenosatenbckast
paborta
17 | Ilpoext 3 [IpakTukym
18 | [loBTOpEHwUe. Maremarnueckoe 5 Urpsr
COpPEBHOBAHHE
19 | IMpuanun dupuxite 6 HccnenoaTenbekast
paborta
20 |[T'padwsr 4 O6cyxnenue
KOHCTPYHPOBaHUE
21 | Packpacku 6 Hccnenosarennckas
pabota
22 |Ilpumepsl HW KOHCTPYKIIUH. MOXKHO- 6 O6cyxnenue
HEJb3s1 IPaKTUKYM
23 | IIpoekt 3 [TpakTukym
24 | KomOuHaTopuka 4 becena
71a00paTOPHBII MPAKTUKYM
25 | MaTemaTudecKkue Urpsl 6 OO6cyxenne
poeKTHas pabora
26 | Anroput™m EBkiuaa 4 Bbecena
MPAKTUKYM
27 | [puanun Jupuxmie 4 Bbecena
IPAKTUKYM
28 | IloBTOpenue 4 [MpakTukym

o0CyXIeHne




29 | IIpoekt 3 [IpakTukym

30 | Urorosas onmummnuana 3 Onummnuana

31 | 3akmrounTeNnbHBIC 3aHATHUS 5 Urpsl
Hroro 136

COJAEPKAHUE ITPOI'PAMMBI

B GonbmmHCcTBE CiiydaeB cojiepKaHUE 3aHSATUNA HEMOCPEICTBEHHO CIIEAYET M3 YKa3aHHOU
TE€Mbl KOHKpPETHOro 3aHATus. OTOOp TeX WM MHBIX 3ajJad A PacCMOTPEHUs Ha 3aHATUU
ONpEAEAETCS  HCKIIOUUTENIBHO IEAaroroM, BEAYHIIMM BHEYPOUHYIO JEATEIbHOCTh B
COOTBETCTBUM C YypPOBHEM 0a30BOM MaTeMaTH4ECKOH MOJIrOTOBKM OOYYalOLIUXCs, a TaKxkKe
YpPOBHEM HMX MOTHUBAaLMM M NOTEHUUAIbHOW OJapeHHOCTH. Becbma OOLIMPHBIA CIHCOK
npeularaeMoil  ureparypsl  0e3  Tpyda  MO3BOJIMT  IEJarory  HamoJIHWUTh  3aHSATHE
coJIepKaTeJIbHBIMU 3aJjauaMi COOOpa3HO CBOEMY BKYCY M MHTEpecaM 00 y4JaroluXxcsl.

BMecre ¢ TeM pPyKOBOIUTENb, PEATU3YIOIIMNA IPOrPaMMY BHEYPOUHOM JEATEIBHOCTH,
JIOJDKEH MPUAEPKUBATHCS CIEAYIOIIMX OCHOBHBIX ITPaBUIL:

HenpaBunbHo  3aHMMaThcst ¢ OOy4arOIIMMHUCS  OAHOM TeMOW B  TedyeHue
IIPOJIOJKUTENIBHOIO TIIPOMEXYTKAa BPEMEHH, AK€ B PAMKAxX OJHOIO 3aHATHUS IIOJIE3HO MHOTIA
CMEHUTh HalpaBlIeHUE JESATEIbHOCTH, MPU 3TOM HEOOXOJMMO IOCTOSIHHO BO3BpAIAThCS K
MpOHJEHHOMY. JTO 11€JIeCO00pa3Ho JenaTh, Ipeyiaras 3aJadd IO JAaHHOM TeMe B YCTHBIX U
IIMCBMEHHBIX OJMMIINANaX U JPYTUX COPEBHOBAHMUSX.

B kaxaoll Teme HEOOXOAMMO BBIJEIUTH HECKOJIBKO OCHOBHBIX JIOTMUECKUX «BEX» U
100UBaThCs 0€3yCIIOBHOTO MOHUMaHUs (a He 3a3yOpuBaHus!) STHX MOMEHTOB 00 YJaIOIIUMHUCSL.

HeoOxonuMo mocTossHHO oOpalaThCsi K HECTaHAAPTHBIM U «CIIOPTUBHBIM» (opMam
MIPOBE/ICHUS 3aHATUN, HE 3a0bIBas IPU ATOM IMOAPOOHO pazOupaTh Bce MpeajaraeMble Ha HHUX
3aJ1aHusl; He0OXO0JMMO UCIIOIb30BaTh HA 3aHATHUAX Pa3BIEKaTEIbHbBIE U IITyTOYHbIE 33/1a4H.

[TonuepkuBasi, 4TO NMOArOTOBKA U NPOBEACHUE 3aHATHI — 3TO TBOPYECKUH IIpOLECC, B
KOTOpBIM BOBJIEKAEeTCs MEJaror, TeM HE MeHee, 00OpaTMM BHUMaHHE Ha psij Haubojee BaXKHBIX
TEM.

HyneBolnnka«3HaKOMCTBOY.
OyeHb MHOTO€ B OpraHM3allMd M YCHENTHOCTH TMPOBEICHUS BHEYPOUHOW IESTEIHHOCTU
3aBUCHUT OT MEPBOro 3aHATUA. BO3MOXKHa Takasi ero CTpykTypa:

PykoBoauTenp ocBemaeT MEpCHeKTUBBI: YTO OyIeT paccMaTpUBATHCA Ha 3aHITHSIX,
yeM oOywaromecs OyayT 3aHUMAaThCs, KaKOBO COJepkaHWe W (QopMbl pabOTHI, Kak
OpPraHM3yeTCsl CaMOCTOsITeNbHAss paboTa ¥ JoMmamiHss paboTa, TMOATOTOBKA JIOKJIAJIOB,
pedepaToB, MHHH-TIPOEKTOB. BaXHO 03BYy4UTh OOYYaIOIIMMCS OCHOBHBIE TpPEOOBaHUS K
y4aCTHUKaM BHEYPOUHOU JESITEIbHOCTHU.

v OGydarommMecst MpeiaraeTcss HECKOIbKO MPOCTHIX 3amad. JIisi UX peIieHus He
TpeOyeTcss HWYero, KpOMe 3/paBOro CMBICIa H  BIAQJEHHUS TMPOCTCHITIMH
BBIYUCIUTEILHBIMUA HAaBbIKAMU; HMX HA3HAUEHHE — BBIBJICHUE JIOTMYECKUX H
MaTeMaTHYECKUX CHOCOOHOCTEH oOydrommxcst (a B JajbHEHIIEM — B KadyecTBE
IMOIIMOHAIBHBIX Pa3PsIOK).

V' BTOpyIO 4acTh 3aHATHUS LIEJIECO00Pa3HO MOCBATUTL Pa3bopy U OOCYKIAEHHUIO 3a/1au
JIOMAIITHET0 3a/1aHusl.

v - B03MOXHO, HEKOTOPOE BpEMsI ClICIyeT MMOCBITUTD PAacCKa3y O MaTeMaTHKe, O ee
3HAYCHUHU B )KU3HU YEJIOBEKA, O €€ CBA3AX C IPYTUMHU HayKaMH.

v Ocoboe BHUMAHUE YEIACTCS TIPOSKTHOM paboTe.




YeTHOCTBUHEYETHOCTb.

[Tonsitue yetHoctu. IlpuMeHeHue uaen YETHOCTH. M3BECTHBIE YTBEpXkACHHS. UETHOCTH
CYMMBI U Pa3HOCTH HECKOJIbKUX uncen. aes «pa30ueHus Ha napbi».

3aauy, B KOTOPBIX MCIOJIb3YETCs MOHATUE YETHOCTU BCTPEYAIOTCS OueHb yacTo. [loatomy
JKEJIaTeIbHO IO3HAKOMUTH OOy4aromMXcs C MOAXOJaMU K peHICHHI0 AITHX 3ajad. 3aJadu
€CTECTBEHHBIM 00pa3oM pa30MBaIOTCS HA TPU IUKIIA:

1. Pa3Ouenue Ha mapsbl.

Ecin npenMersl pa3OMTBl Ha Mapbl, TO UX ueTHoe 4ucio. CleoBaTenbHO, €CIU U3
HEYETHOI'0 YKcia MPeMETOB 00pa30BaHO HECKOJIBKO Map, TO, IO KpaliHel mMepe, OAUH MpeaMET
ocraiicsi 6e3 mapbl. s penieHns Takux 3aad Hy)KHO B KaXIOM ClIydae YBHJIETh, YTO HIMEHHO H
Ha Kakue rnapbl pa3ouBaeTcs.

2. YepenoBanue.

Ecnu u3 mpenMeToB IByX COpTOB 0Opa3oBaHa IIETOYKA, B KOTOPOH COCEAHHE IMPEIMETHI
Pa3HbIX COPTOB, TO HA BCEX YETHBIX MECTaX CTOST IPEAMETHI OJJHOTO COPTA, & HA BCEX HEUETHBIX
— apyroro. OTcrofa BBIBOJ: MPEAMETOB OJHOTO COPTa HA OJIUH OOJIbIIE, YeM MPEAMETOB IPYTrOro
copra B ciiydae, KOTJa JUITMHA IIETIOYKH HEYeTHAa W TPEAMETOB 00OMX COPTOB MOPOBHY, TOTAA
JUIMHA 1IEMOYKH YETHA.

3. Yer — Hever.

Pemenne 3a7ad OCHOBAaHO Ha MPOCTOM HAOIIOJIEHUHU: CyMMa YETHOI'O 4YHCIa HEYETHBIX
yrcen — yetHa. O0o0meHne 3Toro Gakra: YeTHOCTh CyMMBI HECKOJIBKUAX YHCEIT 3aBHCUT JIMIIH OT
YETHOCTH YHKCJIa HEYCTHBIX CIIAaraeMbIX: €CJIM KOJIMYECTBO HEUCTHBIX CllaraeMbiX (HE)4eTHO, TO U
cymma — (He)deTHa.

[Tpumeps! 3anay:

3a KpYribIM CTOJIOM CHUIAT MaJIbYMKHU U IEBOUKH. JIOKaXHTe, 4YTO KOJINYECTBO Hap
cocellel pa3Horo IoJja 4€THO.

Ha niiockocTtu pacnonoxkeno 11 mectepEHoK, COEAUHEHHBIX B KOJIbIIO. MOTYT 11 BCe
HIECTEPEHKU BPALIAThCs OJHOBPEMEHHO?

[[TaxmaTHBIA KOHb BbIIIEN C MOJiA &l W Yyepe3 HECKONbKO XOJ0B BEPHYJICS Ha HETO.
JloKakuTe, 4TO OH clieaall YETHOE YUCIIO XO0B.

Mosxer 5u mnpsiMas He cojeprallas BepHIMH 3aMKHyTOM 11-3BeHHOW j0MaHOM,
nepeceKkaTh BCE €€ 3BEHbs?

Ha xneruartoii Oymare HapucoBaH 3aMKHYTBIM IYyTh, WAYUIMM IO JUHUSAM CETKH.
Mosxet nu oH umeTh JuuHy 1999? A nnuny 20007

VYIInTKa MOJ3ET MO TIOCKOCTH C TIOCTOSIHHOW CKOPOCTHIO, TToBopaunBast Ha 90 KaxpIe
15 munyr. Jlokaxxure, 4TO OHA MOKET BEPHYTHCS B UCXOJHYIO TOUYKY TOJIBKO Yepe3 1eJI0e YHCI0
4acoB.

W3 nHabopa TOMHUHO BBIOPOCHITH BCE KOCTH C ITYCTBIIIKAMU». MOXHO JIM OCTaBIIHUECS
KOCTH BBUIOKHUTH B PSIJT TTO MTPaBUIaM?

[lycth pacrnonoxeHue MIalleK B MPEeAbIAyIIed 3aJaue CUMMETPUYHO OTHOCUTEIBHO
obenx muaronanei. Jlokaxxure, 4To OfHA U3 IIAIIEK CTOUT B IICHTPATBLHOMN KIIETKE.

Jlornueckne3agaun.

Cpenu 3a1a4 Ha COOOPA3UTENHLHOCT OCOOBI MHTEPEC MPEACTABISAIOT JOTHYECKHE 3a/1a4H.
Ecim s pemeHus 3amgadu TpeOyeTCsl JUIIb JIOTHYECKH MBICIIHTh M COBCEM HE HYKHO
MIPOU3BOJIUTE APU(PMETHUSCKHAE BBIKJIAIKH, TO TAKYyKO 3a7ady OOBIYHO HA3bIBAOT JIOTHYECKOH.
[Ipu pemieHuu MOAOOHBIX 3a7ad PEMIAIOIIYIO POJb WUrPAET MPABUIBHOE MOCTPOCHHE IIETIOYKU
TOYHBIX, HHOT/Ia OYCHb TOYHBIX PACCYKICHHH.

Ha mepBom atame 1enecoo0pa3HO paccMOTPETh TPU IMIUPOKO PACIPOCTPAHCHHBIX THUIIA
JIOTUYECKHX 3a/1a4.

1. 3agaun, B KOTOPHIX HA OCHOBAHWU CEPUU TMOCBUIOK, COOOMIAIOIINX T€ WM HHBIE
CBEJICHUS O ACHCTBYIONIUX JIMIIAX, TpeOyeTcs cliesaTh ONPEIeICHHBIC BBIBOIBI.
2. 3amadm 0 «MyIperax».




3. 3agaum 0 JDKelax M TeX, KTO BCETra TOBOPHT MPaBY.

Coduzmbl

CopusMbl — 3TO YMBIIIJICHHbIE JIOXKHBIE YMO3AKIIOUEHHs, KOTOpbIE HMEIOT BUJ
npaBWIbHBIX. OHU 00513aTENIbHO COEpkKAT OAHY HJIM HECKOJIbKO 3aMaCKUPOBAHHBIX JIOTHYECKHX
omnbok. Hampumep, B MaTeMaTndeckux copu3Max YacTO BBIMOJHSIOTCS <«3alpeIieHHbIC)»
NENCTBUS, TaKhe Kak JEJIEHUE Ha HOJIb, HE YYUTHIBAIOTCS YCIOBHUS MPUMEHUMOCTH (QOpMYNI U
MIpaBUIL.

Coductuka — Hanpasnenue uiocodpuu, koropoe Bo3HUKIIO B V-1V BB. 710 H.3. B ['pernuu u
CTaJ0 o4eHb momyisipHbIM a Adunax. Coducramu Ha3bIBAIM IUIATHBIX «YYHUTEIEH MYIPOCTHY,
KOTOpbIE YUWJIM IpaKAaH PUTOPHKE, UCKYCCTBY CJIOBa, MpHUEeMaM BEACHHUS CIOpa, KPACHOPEUHIO.
OpanM u3 npexacraBureneit copuctoB 01 Grutocod [Iporarop, koTopserit roBopui: «5 oOydaro
JIOJIE pUTOPUKE, @ 3TO U €CTh TPAXKTAHCKOE UCKYCCTBO.

Coductsl cunTany, 9YTo UCTUHA CYOBEKTHBHA, TO €CTh Yy KaXKIOTO YEJIOBEKa CBOSI UCTHHA,
YeNOBEK caM CO37aeT cebe UCTUHY M caM ke €€ OLIEHUBAET, TI09TOMY B CY)KJIEHUSAX 00 MCTHHE
O4YeHb MHOTO JuuHOro. CHpaBeIMBOCTh, KaK M HMCTHHA, Y Ka)XIOTO YeJOBEKa TOXKE CBOS, a
3HAYUT, O KaXJIOM BEIIM MOXHO CYAWTH JBOSKO, TO €CTh O KaXJOH BEld eCTh JBa
MIPOTHBOMONIOKHBIX MHEHHS. CO(GHUCTBI y4nian JrOAeH OLEHHBATH OJHO M TO YK€ COOBITHE, KaK
MOJIOKUTETIFHOE U KaK OTPUIATENIbHOE OJHOBPEMEHHO, TAKUM O0pa30M OHU MpPHUYYaH JIIOJEH K
mupoTre B3MIANO0B. [lepByio cuctemaruzanuio copusmoB nan emie Apucrorens B IV Beke a0
Hariei 5pbl. OH pa3fenui Bce OMMOKM Ha 2 Kilacca «OIIUOKU PeYyu» M OUIMOKHU «BHE PEUH», TO
€CTh B MBIIIJICHHH.

OOyyaronmmcst MpeAIaraloTcs JUisl pElIeHrs He TOJIbKO IIUPOKO M3BECTHBIE COPU3MBI, HO
CTaBUTCS 33/1a4a CKOHCTPYUPOBATH (IPUIAYMATh) CBOU COMUIMBI.

ApudMeTHKA0CTATKOB

Tema siBHsieTCS 4Ype3BBIYAHO BaKHOW, XOTSI U MOXKET MOKa3aThCS HECKOIBKO CKYUHOM.
Jyis mepBoro dTana paboThl BIIOJHE IOCTATOYHO T€X TEOPETUUYECCKUX CBEJICHUN, KOTOPHIE UMEIOT
oOyuaromuecs 6 kiacca. B mporiecce paboThl TeopeTnueckas 0a3za MOXKET OBITh HECKOJIBKO
TIOTMOJIHEHA, OJIHAKO YBJIEKaThCs Teopuel He ciexyer. [lpm pemreHun 3amad BBIIACISIOTCA Te
CBOWMCTBA LIEJIBIX YKCEN, KOTOPBIE MOMOTAIOT J00paThCs 10 0TBeTa. MeToauKa paboThI:

[lepBriii aTam: oOywaromuecss OJKHBI TOHATH, YTO CBOMICTBA AEIMMOCTH IOJIHOCTHIO
OTIPEACTSAIOTCA PA3NOKEHHEM 4YHcia Ha TMPOCThle MHOXHTETH. DTOMY MOTYT TIOMOYb
CJIEIYIOIIME KITFOUEBBIE BOMPOCHI:

- nenutcs mu 3° *2 Ha 3

- nenures m 3° *2 Ha 4;

- IEJINTCA JIU 3°*2 ma 5

- ICIUTCS 1 3° *2 na 6?

* BEPHO JIH, YTO €CJIM HATypaIbHOE YUCIIO AETUTCS Ha 4 1 Ha 6, TO OHO JenuTcs Ha 247
- gqucio SA nemutcs Ha 3. BepHo nm, uTo A nenmutcs Ha 37

- yucno A —yetHo. BepHo nn, uto 3A aenutcs Ha 67

- gquesio A He penuTes Ha 3. MokeT au Ha 3 IeuTes Yucio 2A? U T.10.

Jlanee akTyalu3HpYIOTCS OMpEAeNeHUs B3aMMHO MPOCTBIX YHCEN, HAaHnOOJNBIIEro OOIIero
JENUTENST 1 HAaUMEHBINEro OOIIEro KpaTHOTO, OMpeeSeHHe JeJIEHUsS OJHOTO IEJ0r0 4Yhciia Ha
HaTypaJIbHOE YKCJIO C OCTATKOM.

Iloucknpeamera

3a BHEIIHE Hecepbe3HBIMU (OPMYIMPOBKAMU 3aJ[ad CKPBIBAIOTCS HUJEH, KOTOPHIE JIeKAT B
OCHOBE OOJBIMUX W OYpHO DPA3BHBAIOIIMXCS Pa3/ICIOB COBPEMEHHOW MaTeMaTHKU — TEOPUH
uH(poOpMalUY, TEOPUH IUIAHHUPOBAHUS JIKCIEPUMEHTa, Teopuu urp. Jlaxke Takoe 3aaHuWe Kak
oTrajplBaHUE HOMepa TeinedoHa — HA caMOM Jielie TMPEJCTaBIsAET COO0OM TMOHMCK crmocoda




KOJUPOBaHUsl MH(pOpMAINK, TPeOyIOIero HauMEHbBIIEr0 BPEMEHM Uil NepeJadyd Mo KaHaly
CBsA3HU C CUTHAJIaMU ABYX THIIOB, COOTBCTCTBYIOIIUX OTBECTAM «Ia» U «HCT».

OOyuvaronecss 3HAKOMSTCS C HEACCITUYHBIMHU TMO3UIIMOHHBIMU CHCTEMaMH CUHCICHUS,
MPEXK/E BCETO, C JBOUYHOM.

Ha 3aHdaTnu B posiM OTraguvka MOKET BBICTYNATh YYUTENIb WA OJWH W3 YYACTHHKOB,
IIOATrOTOBHUBIIMUX JOOKJIad II0O TEMC (HaHpI/IMep, IIBOPI‘IHOﬁ CHUCTEMC C‘II/ICJICHI/ISI), KOTOpas
SIBJISIETCS KJIFOUOM K PELICHUIO JaHHOM 3a1a4H.

Urpst
Ha 3ansTusix BHEYpOUHOU NI€ATENbHOCTH PACCMAaTPUBAIOTCS TaK HA3bIBAEMBIC «KOHEUYHBIC

UIPBl C TOJHOM HWH(OpMAIHMEH», TEopus KOTOPBIX IMPOCTa M JOCTyIHA oOydaromumcs. Ha
3aHMMATEIHLHOM MaTepuaje 00yJaroluecs 3HAKOMSTCS ¢ TAKUMHU BaXHBIMU MOHSITHSIMH TEOPUU
UIP, KaK «CTPATErHs» U «BBIMTPBILIHAS CTPATEIH», @ TAK)KE Ha MPOCTOM M HAIJISIHOM IpUMEpe
«3oMop(du3mMa Urp» - ¢ BAKHEHIIIMM ISl BCE MATEMATHKH TTOHATHEM U30MOP(HU3M.

[Touck BBIMIPBINIHOW CTpATerMH TPEOyeT HACTOWYMBOCTH W YIOPCTBA B JIOCTUKCHUU
MTOCTABIICHHOW IIEJIH, Pa3BUBACT JIOTHYECKHE, KOMOWHATOPHBIC M BEIYHCIUTEIILHBIC CIIOCOOHOCTH
00y4aronmxcs.

[TepBBIii KTacc UTP — UTPHI-ITYTKH. JTO UTPHI, UCXOJ KOTOPHIX HE 3aBUCHUT OT TOTO, KaK
UTPAIOT COMEPHHUKH. WrphI-IIyTKM TIO3BOJSIFOT CHSTh HANPSHKCHHE M yYCTAJIOCTh, JAKOT
oOyJarommMcsi BO3MOXKHOCTh TEPEKIIOYUTHCSI  OT  HANPSOKEHHOW TBOPYECKOM  paboOTHI.
[enecooOpa3Ho npejyiaraTh MX IO OJHOM IMocie pa3dopa TpyaHoro Marepuana. [lonesHo mepen
pelieHneM, 1aTh 00yJaroImnuMCcs BO3MOKHOCTh TIOUTPATh IPYT C IPYTOM.

3amaun — Urpsl BecbMa cojeprkaTenbHbl. [Ipu M3I0)KeHHE MX pelieHus, He0OX0IUMO, BO-
MEPBBIX, TPaMOTHO C(OPMYIHpPOBATH CTPATETHIO, a BO-BTOPBIX, JIOKa3aTh, 4YTO OHA,
NEHCTBUTENBHO, BEAET K BHIMTPHIITY. [lodTOMy, 3amadu-urpbl 4Ype3BbIYAWHO TMOJIE3HBI TS
pPa3BHTHS PEUYCBOM MATEMATUICCKOW KYJIBTYPHI H Y€TKOTO MMOHUMAHUS TOTO, YTO 3HAYUT PEIIUThH
3amavy.

[Tpunnun/upuxie

[Ipu pemieHMM MHOTMX 3a7a4 HMCIOJB3YIOTCS CXOJHBIE MEXAY CO0OM TIPHEMBI
paccyxaenuii. O4eBUIHO, YTO €CIU B KOKIYIO KIETKY pa3peliaeTcs MocaJuTh He 0oliee OJHOTO
3aiflla, TO pa3MecTuTh O 3aillleB B 5-TM KJIETKAaX HE yIacTca W BOOOINE, HH JJIA KaKOro
HATypaJIbHOTO N He yaacTcs pasMecTuTh N+1 3aiiiieB B N kieTkax. MoKHO cKka3aTh HHAuUe: €CIu
B N KJIeTKax HaxomauTcs N+1 3aiineB, TO Haiinercs KJIE€TKa, B KOTOPOM CHAMT HE MEHEe ABYX
3aiIIeB.

ChopMmynupoBaHHOE BBIIIE YTBEPKACHUE O 3alIaX-KJIETKaX WMMEET CIeAYIOIIUMA
MaTEeMaTHYeCKUN CMBICI. MPU OTOOpakeHWH MHOXKecTBa A, conepikamiero N+l sieMeHTOB B
MHOXECTBO B, coaepikaiiee N 3J1eMEHTOB, HAWIyTCs JBa DJIEMEHTa MHOXECTBa A, HUMEIOILIUE
OJIMH U TOT k€ 00pa3. DTo yTBepxAeHHEe Ha3biBaeTcsa npuHuunoMm Jupuxie. [Ipunnun Hupuxie,
HECMOTPSI Ha BCKO MPOCTOTY M OYEBHUJIHOCTH OYEHH YACTO MCIIOJIB3YETCS IPU JOKA3aTEIbCTBE
TEOPEM U PELICHUU 3a/1ay.

[Tpu pa3bope 3amad MOJE3HO YETKO pa3ieisaTh JOKA3aTelIbCTBO Ha IMOUCK <GaWlleB» U
«KJIETOK», Ha JOTIOJHUTEIbHBIE COOOpaKEHUS U, HAKOHEII, Ha TpUMeHeHre npuHiuna {upuxie.

['padmr

Teopuss rpadoB HaXOAUT CBOE NPHUMEHEHHE B PA3IUYHBIX 00JACTAX COBPEMEHHOU
MaTeMaTUKd U €€ MHOTOYHMCICHHBIX NPHIOXKEHUH, OCOOCHHO 3KOHOMHKE. PemieHne MHOTHX
MaTeMaTHYECKUX 3aj7iad yIpOIIAeTCs, eclIM yJaeTcs HCmoib3oBaTh rpadsl. IlpencraBnenue
TaHHBIX B BHJE rpada IpUAaeT UM HATSIIHOCTh. MHOTHE I0Ka3aTeNbCTBA TAKKE YIPOIIAIOTCS,
npuoOpeTaoT yOeAUTEIbHOCTh, €CIH BOCIOJIB30BaThes rpadaMu, 0COOEHHO 3TO OTHOCHUTCS K
KOMOWHATOPHKE.



[TonsiTue rpada MOMKHO MOSBUTHCS Ha 3aHATUHU MOCJIE TOrO, Kak pa3oOpaHO HECKOIbKO
3ajJa4, pemaromiee cooopakeHne B KOTOPBIX — rpaduueckoe n300pakeHne YCIOBHSL.

[lepBast u TaBHAs 1eNb, KOTOPYIO HYKHO Ipecie0oBaTh, 3aHUMasACh rpadamu, - HAyIUTh
oOyuaronuxcsi BUJAETh Tpad B YCIOBUM 3a/la4ll U TPAMOTHO TEPEBOAMTH 3TO YCIOBUE Ha SI3BIK
teopuu rpados. Kpome Toro, BaxkHo, 4T00bI 00yYaromuecs MpaBUIbHO IPUMEHSIIU TEOPEMY O
YETHOCTH YHWCJIa HEYETHBIX BEpIIUH rpada, MOHMMAIH, YTO TAKOE€ KOMIIOHEHTA CBSI3HOCTH U
yYMeJIU MOJIb30BaThCs KpUTEpUEM DIIIEPOBOCTH.

I'eomeTpus: 3agaunHapaspe3atme.

3ajayaMy Ha pa3pe3aHue YBJIEKaIMChb MHOTHE y4Y€HbIE C JAPEBHEHIIMX BpeMeH. Perienus
MHOTHX 33/1a4 Ha pa3pe3aHue ObUIU HaiiJIeHbI €lle C APEBHUMH I'peKaMu M Kutaiiamu. [lepBbiit
CHCTEMAaTHYEeCKHI TpaKTaT Ha 3Ty TeMy MNpUHAISKUT mnepy AOymn-Bedha — mepcumckoro
actposora X Beka. ['eoMeTpbl BCepbe3 3aHSIMCh PELICHMEM 3ajad Ha paspe3aHue ¢Guryp Ha
HauMEHbIIIEEe YUCIIO YacTel M MOCIEAYIOUIEe COCTABIEHNE U3 HUX TOM MM MHOM HOBOW (UIYpbI
muib B XX Beke, Mpexkae BCEro, MOTOMY, YTO YHMBEPCAJIBHOI'O METOJa PELICHMs TaKUX 3ajad
HE CYIIECTBYET U KaXKIblH, KTO OEpeTCsl 3a UX pelleHue, MOXKET B IIOJHOW MEpe MPOSIBUTH CBOIO
CMEKaJIKy, MHTYULIUIO U CIIOCOOHOCTh K TBOPYECKOMY MBILIUICHUIO. YUUTBIBasA, 4TO 3[€Ch HE
TpeOyeTcst TIyOOKOe 3HAHWE TEOMETPHH, JIIOOWTENH MOTYT WHOT/A JaXe TPEeB30HTH
po¢eccrOHaIOB-MaTEMaTHKOB.

3amaun Ha paszpe3aHre MOMOTAIOT KAaK MOXHO paHble (OPMHPOBATH T€OMETPHUYECKHE
IIPEJCTaBICHNUs y 0oOydarolmxcs Ha pazHooOpazHoM Marepuane. [Ipu peleHunu Takux 3agay
BO3HUKAET OIYILIEHUE KPAcOThl, 3aKOHA U MOPAKA B IPUPO/IE.

Ha nepBom 3Tame pekOMeHAyeTcsi pacCMOTpeTh 3a7aud Ha KieryaTtoil Oymare. 3agauu, B
KOTOPBIX pazpe3anue GUryp (B OCHOBHOM 3TO KBAJPaThl U MPSIMOYTOJBHUKH) UJET IO CTOPOHAM
KJIETOK.

Jlasee MOT'YT pacCMATPUBATHCS 3a/auH , CBA3AaHHbIE ¢ YUIYpaMHy -TIEHTAMUHO. [IeHTaMHHO,
W3HAYaJIbHO, (OT Jp.-Tped. TEVTO MsITh, M JOMHUHO) — MSTUKJICTOYHBIC MOJIUMHHO, TO €CTh
IJI0CKHE (PUTYpPBI, KaXJ1asg U3 KOTOPBIX COCTOMUT U3 MSATH OJMHAKOBBIX KBAJPATOB, COCTUHEHHBIX
Mexy co0oii cTopoHaMu («x00M J1aabn»). CeroiHs MeHTaMUHO MOHUMAETCs Oojiee MUPOKO —
I0cKas (purypa, cocTaBjaeHHasi U3 IUTUTOK.

3amaun pa30MEHHs IUIOCKOCTH, B KOTOPBIX HYXHO HAaXOIUTh CIUIOIIHBbIE pa30HeHus
MPSIMOYTOJIBHUKOB Ha IUJIUTKUA MPSIMOYrOJbHOM (OpMBI, 3aJaud Ha COCTaBJIEHHE IMAapKETOB,
3aJaud 0 HamOosiee IUIOTHOM ykiaake (uryp B NpsSMOYToJbHUKE WM KBajJpaTe, 3a/laud, B
KOTOpBIX O/1Ha (hUTypa pa3pe3aeTcsl Ha YacTH, U3 KOTOPBIX COCTABIISAETCS Apyras QUrypa.

B namm 1HM 100UTENN TOJIOBOJIOMOK YBIIEKAIOTCS pEIIEHUEM 3a/1a4 Ha pa3pe3aHue.

ITpumeps! 3amau:

Pazpexpre Qurypy, m3o0pakeHHYIO Ha PHUCYHKE, Ha JIBE€ pPaBHBIC YacCTH IO
JIMHUSIM CETKH TaK, 4TOOBI B K10 13 YacTeil ObLIT KPY>KOK.

@@

Ha xneruartoif Oymare HapucoBaH KBajpaT pa3MepoM 5*5 kietok. Ilpumgymaiite,
KaK pa3pe3aTrhb €ro Mo JUHMUIM CETKH Ha 7 pa3In4HbIX MPSIMOYTOJIbHUKOB.

KomOunaTtopuka

B mocnennue roasl HeoOBMaliHO BO3pOCHIA POJIb KOMOMHATOPHBIX METOIOB HE TOJBKO B
caMoil MaTeMaTHKe, HO U B €€ MHOTOYMCJICHHBIX MPHIOKEHHUIX: (PU3MKe, XUMHUHU, OHOIOTHH,
JMHTBHUCTHKE, TEXHUKE, SKOHOMHKE. [103TOMy Ba)KHO Kak MOKHO paHbIE HAa4aTh 3HAKOMHUTD
o0yJaromuxcss ¢ KOMOMHATOPHBIMH METOAAMH M KOMOMHATOpPHBIMH mojaxoxamu. V3yueHwe
3TOH TEMBI CHOCOOCTBYET Pa3BUTHIO Yy 00YJAIOMINXCS «KOMOMHATOPHOT0) MBIIUICHHS.




['maBHas 11€71b, KOTOPYIO JOJDKEH TpeciieoBaTh IIeJaror mpu pasdope W PeleHUud 3THX
3a/la4 — OCO3HAHHOE IMOHUMaHUE OOYUYAIONIMMUCS B KAKOW CHUTYyallMU MPH IMOJCYETS BAPUAHTOB
ClleyeT IMepeMHOXKaTh, a B KaKOW — CKJIaabiBaTh. i1 3TOro cieayer JAeMOHCTPHPOBAThH
oOydaronmmMcsi KOMOWHATOPHBIE METOJbI HA OOJIBIIOM KOJIMYECTBE MPOCTHIX M KOHKPETHBIX
MPUMEPOB, MPOJBUTASICH BIIEPE OCTOPOXKHO M IOCTereHHo. He cieayer mnepexoauTh K
BBEJICHUIO TOHSTUI «pa3MEIICHHE» U <«IIEPECTAHOBKM» TOKa 3TO MPABUIO HE OCBOCHO BCEMU
00yJaroIUMUCS.

[TpuMEpBIMKOHCTPYKIIUH.
IIpumepsl 3amau:

Cpenu ueThIpEX Jr0fIel HEeT TPEX C OAMHAKOBBIM UMEHEM, WJIH C OJINHAKOBBIM
OTYECTBOM, WJIH C OJIMHAKOBOH (paMIIIHEH, HO Yy KOKJBIX JBYX COBIAIACT WU MMS, UITH
OTYECTBO, WK aMuiIuss. MoKeT 1 TaKoe ObITh?

3akpacbTe HEKOTOpbIE KJIETKM KBajapaTa 4x4 Tak, 4ToObl Jro0as 3akpalieHHas
KJIETKa UMeJa OOIIyI0 CTOPOHY POBHO C TpeMsl He3aKpaIleHHbIMHU.

Kak pacronoxuts 16 mamek B 10 psmoB mo 4 mamku B Kaxaom psgy? Kak
pacnosioxuth 9 mamek B 10 psAmaoB Tak, 4TOOBI B K&KIOM psay Obuto 1o 3 mamku? (psim —
3TO HECKOJIBKO MIAIICK, JICKAIIUX Ha OTHON JINHHH).

[Ipu nenenuu uucna 2¢3=6 nHa 4 monyyaem B octatke 2. Ilpu nenenuu ymcna
3+4=12 na 5 mosryuaeM B octaTke 2. BepHO M, 4TO OCTaTOK OT JCIICHUS MPOM3BEICHUS
JIBYX TOCJIEI0BATEIbHBIX YUCEI HA YKCIIO, CIEAYI0IIee 32 HUMH, BCeraa paBeH 27

IToBTOpeHMEe.MaTeMaTH4eCKOECOPEBHOBAHUE.

[To oxOHYAaHWM IMKJIA 3aHITHH TPOBOIUTCS 00OOIIarolee 3aHITHE, B paMKax KOTOPOTO
IIPOXOJIUT IOBTOPEHUE M3YYEHHOIO MaTepuajna, a TakKe IPOBOAUTCS OJMH W3 BHJIOB
MaTEeMaTHYeCKOI0 COPEBHOBAHMSI, KOTOPBIM HauOosiee MOAXOAUT Ul OpraHu3aliu padoThl C
00yJaroImuMHUCs, 3aHATHIMM BO BHEYPOUHOU JEATEIBHOCTH. DTO MOKET ObITh MaTeMaTHUYeCKHi
KBH, marematndeckuii ayKIMOH, MaTEMaTUYECKasl Perara, urpa 1o CTaHusIM, MaTeMaTHYEeCKUN
XOKKEH, MaTeMaTHYeCKOe JIOTO, MO3I0Basi aTaka u Apyrue Gopmbl pabOTHI.

HToroBas onMMIuajaa MpoBOJUTCS Kak (¢GopMa HTOrOBOrO 3aHATHS IO OCBOEHUIO
MIPOrpaMMbl, OIpPEAEISAIONIEr0 OOBEKTUBHBIM YpOBEHb 3HAaHUM U YMEHHH oOydaromierocs,
IIOJIy4YCHHBIX B PE3yIbTare Y4acTWs BO BHEYPOYHOM JEATEIBHOCTH [0 MAaTeMaTHKE.
Meponpustie nDPOBOAUTCA MO MNPABWIAM IMPOBEICHUS KIACCUYECKOM OJIMMIUAIBI IO
MaTemaTuke. Bapuant paOoThl cocraBisercss yuuteneM. B paboTy BKIIOYAIOTCS 3aJaHM,
KOTOpbI€ OBLIIN MPEMETOM OOCYKICHHS Ha 3aHATUSIX BHEYPOUHOU JIeATEIHHOCTH.

METOAUYECKOE OBECIIEYHEHHUE ITPOI'PAMMBbI

MeTonudeckoil 0COOEHHOCTHIO M3JIOKEHHS YIeOHBIX MaTepHUaOB Ha 3aHATHUSX SBISETCS
TaKkoe W3JI0KEHHE, MPH KOTOPOM HOBOE COJIEp)KaHHe M3ydaeTcs Ha 3agadax. Meroa oOydeHus
yepes 3a/1a4n 0a3upyercs Ha CIEAYIONUX TUIAKTUIECKUX MOI0KECHUSAX:

* HAWTYYIIUA Coco0 OOydeHMs] OOYyJaromIMXcCs, MAIOIMIMK UM CO3HATEIbHBIC W MPOYHBIC
3HAHMS ¥ 00ECTICUNBAIOIINN OJHOBPEMEHHOE UX YMCTBEHHOE Pa3BUTHE, 3aKIFOYAETCS B TOM, UTO
nepesn 00yJaromuMHUCs CTABATCS MOCIIEOBATENFHO OJJHA 32 APYTrOil MOCHIBHBIE TEOPETUUCCKUE
Y TIPAaKTUYECKHUE 3/1a4H, PEIICHNE KOTOPBIX JaET UM HOBBIC 3HAHUS,

* C MOMOIIBIO 331y, MOCIE0BATEILHO CBS3aHHBIX JAPYr C IPYroM, MOKHO O3HAKOMHTH
00yJaroIuXcs Jake ¢ JOBOJIBHO CIOKHBIMH MaTEMaTHIECKUMHU TEOPHUSIMU;

* YCBOCHHE y4eOHOr0 MarepHalia 4epe3 MocleA0BaTeIbHOe PEIIeHUE 3a/1a4 IPOUCXONT B
€IMHOM TIpOIIeCCe MPUOOPETEHHsST HOBBIX 3HAHWH W WX HEMEJICHHOTO MPHMEHEHHsS, YTO



CIOCOOCTBYET pPAa3BUTHIO I103HABATEIbHONM CaMOCTOSITENBHOCTH M TBOPYECKOM AKTHBHOCTH
00 yJaroXxcsl.

Bosnblioe BHUMaHKE yenseTcsl OBJIAJACHUI0 00Y4aOIUMKIC] MaTeMaTHUYECKUMHI METOAaMU
MOMCKA PELICHUH, JIOTHYECKUMHU PACCYKICHHUSIMH, MOCTPOCHUIO U M3YYCHHIO MAaTEMaTHUYECKHX
MOJIEIIEN.

Jnis moazepkaHusl yoOydaromuxcss HHTepeca K M3ydaeMoOMy MaTepuaity, UX aKTHBHOCTb
Ha MPOTSKEHUH BCErO 3aHATUS HEOOXOIUMO MPUMEHSATh JUAAKTUYECKH UIPbl — COBPEMEHHOMY
U TPU3HAHHOMY METOJNy OOydYeHuss U BOCHUTAHUs, oOjamarmeMy o0pa3oBaTeIbHOM,
pa3BUBAIOLIECH U BOCHUTHIBAIOIEH ()YHKIMSIMHU, KOTOPbIE ACHCTBYIOT B OPraHUYECKOM E€IUHCTBE.
Kpome Toro, Ha 3aHSITHSIX MaTEMAaTHYECKOTO KpyXKa HEoO0XoauMmMo co3naaTh 'atmochepy”
CBOOOJHOI0 0OOMEHAa MHEHUSMHU M aKTUBHOM JJUCKYCCHU.

Hcropuyecknii matepuan u pabota ¢ wuH(popMaiueid BXOIAT B TMPOLECC OOy4YEeHHUs
MaTeMaTHUKe M B YPOUHOH JEATENIbHOCTH, MOATOMY B paMKax 3aHATHHA BHEYPOUYHOH paboThl C
00yJaroIUMUCS PEKOMEHAYETCs TPHU 000K BO3MOKHOCTH MOTHBHUPOBATh OOYYArOIIMXCS Ha
3aHATUS MAaTEMaTHKOW ouepkaMHM 00 MCTOPUM MaTE€MaTUKH, UCTOPHSAMU U3 JKU3HU BEIMKHX
MaTEeMaTHKOB, CBEJICHUSIMA M3 JAOCTIKEHHI COBPEMEHHON MaTeMaTHYeCKOW HAayKH, T.€. CaMbIM
HIMPOKUM 00pa3oM HOMYJSpU3UpPOBATh MaTeMaTHKy. UTo kacaercs paboThl ¢ MH(oOpMaluei, To
mobas BCTpedya C MaTeMaTHKOW, TOdYHee, C y4eOHbIMH 3aJa4yaMHd TI0 MaTeMaThKe
HETOCPEJCTBEHHO CBA3aHa C «paboToi ¢ nHpopMaLHe».

Conepxkanuie  TPOTpaMMBbl  BHEYPOUHOW JIEATEIBHOCTH CBSA3aHO C TIPOTPAMMON  TI0
IpeIMeTy «MaTeMaTHKa» U CIJIAHUPOBAHO € YYETOM MIPOXO0XKIEHUS IPOrpaMMbl 5 Kiacca.

C napyroil CTOpOHBI, CIEAyeT YYHTHIBaTh, YTO PEATH3AIMS POTPAMMBbl 110 BHEYPOUHOU
NeSITEeIbHOCTH II03BOJIACT YCTPAaHUTh HPOTUBOPEUMUS MEXKAY TpeOOBAaHUAMHM IMPOTrPAMMBbI
npeaMera «MaTeMaTHKa» M TMOTPEOHOCTSMH OOYdYaroUIuXcsi B JIOTIOJTHHUTEIIEHOM MaTepHalie 110
MaTeMaTHKe M NMPUMEHEHUH IMOJIy4eHHbIX 3HaHUM Ha MpPaKTUKE; YCIOBUSMHU pabOThl B KIACCHO-
YpOUHOH cucTeMe oOydeHHs MaTeMaTHKe M MOTPEOHOCTSAMH OO0Y4YaloOIIMXCsl pealn30BaTh CBOM
TBOpYecKkHil moTeHuuan. OnHa U3 OCHOBHBIX 3a1au oOpa3oBanusi @I'OC BTOPOro MoKoJEHHUS —
pa3BuTHe cnocobHocTell pedeHKa U (OPMUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM, TAKUX
KaK. [eJIerojlaraHie, IUJIJaHUPOBAaHUE, MPOTHO3UPOBAHME, KOHTPOJb, KOPPEKIHs, OLIEHKA,
camoperymsnus. C 3TOH Ienpl0 B TpOTrpaMMe JOJDKHO OBITh TMPEAYCMOTPEHO 3HAYUTEIHHOE
yBEIMUEHUE aKTUBHBIX (OpM paboThl, HaNpaBIEHHBIX Ha BOBJIEYEHUE OOYdYaIOUIUXCA B
JTMHAMUYECKYIO JEATeIbHOCTh, Ha 0OecleueHne TOHUMAaHUs UMH MaTeMaTH4ecKoro MaTepualia
U pa3BUTUS UHTEIUIEKTA, MNpPUOOpPETeHHE NPAKTUYECKMX HABBIKOB  CaMOCTOSITEIbHOMN
JeSITeTbHOCTH.

BaxHO OTMETUTBH, YTO KOJMYECTBO YacoOB, OTBOJUMBIX Ha pEATU3AMIO IPOTPAMMBI
HEBENINK0-34 4Yaca B TOJ, KaXIbIH OOYyJaIOUIMICA JOJKEH «I0Npo0OBaTh» M IMOYYBCTBOBAThH
BKYC K TE€M WJIM WHBIM BHJAM 337ad U CHOPMHPOBATH OTHOCHUTEIHHO YCTOWYMBOE YMEHHE
pemaTh 3Tu 3a1a4d. [ToaToMy cozmepkaHue IpOorpaMMbl YCTPOEHO TaKMM 00pa3oM, YTO B paMKax
Kypca T€ WM WHBIE TEMaTHYECKUE Pa3/Ieibl MAaTeMAaTUKH YEPEIyIOTCS, €CTECTBEHHO TPU TOM
TEMbI HE TOBTOPSIOTCS: DJIEMEHTHI T€OMETPHH, JJOTMYECKHE 33a]]a4, TEKCTOBBIE 3a/1a4l U T.]I.

3amMedaTenbHO, €CIM TOCTETIEHHOE OCBOCHUE MPOrpaMMBI OyAeT JIOTHYHO BIUCHIBATHCS B
OOIIEIIKOJIbHBIE MEPONPUATHs, pPallOHHbIE W TOPOACKHE MEpOINPHUATHS IO MaTeMaTHKe:
MaTeMaTHYECKUE peraThl, KOHKYPChI, KOHPEPEHIINH U T.1I.

C nenpio JAOCTHXKEHHS] KaYeCTBEHHBIX PEe3YJIbTaTOB JKEIAaTeNbHO, YTOOBI 3aHATHUA ObUIM
OCHAIIIEHBl COBPEMEHHBIMH TEXHHUYECKUMH CPEICTBAMH, CpEACTBAMH HM300pa3HTEIHHOM
HarJsIIHOCTH, UTPOBBIMH pekBU3UTaMH. C MOMOIIBIO MYIbTUMEAUNWHBIX SJIEMEHTOB 3aHITHE
BU3YaJIU3UPYETCs, BbI3bIBAS MOJIOKUTEIIBHBIE AIMOIMH Yy 00yJaroIUXCsl U cO3/aBasl yCIOBUS TS
YCIIEIIHOM JIeSITEIbHOCTH KaXKA0T0 peOEHKa.

D¢ eKkTUBHOCTD U PE3yABTATUBHOCT MPOTPAMMBI BHEYPOUHOH AEATEIBHOCTH 3aBUCHT OT
COOJIIOICHUSI CIIEAYIONINX YCIIOBHIA:
JTO0OPOBOJIBHOCTD YYaCTHS U JKEJIaHUE MPOSIBUTH CEOs;



COYETaHWE UHINBUIYAIbHOM, TPYNIIOBOM U KOJUIEKTUBHOM AEATEIbHOCTH;

COoueTaHWE UHUIIMATHUBA JICTeH C HAMPABIISAIONICH POJIbIO YUUTEIS;

3aHUMAaTEIbHOCTh U HOBU3HA COJiepKaHus, (HOPM U METOJIOB pabOTHI;

ACTETUYHOCTH BCEX MPOBOJIUMBIX MEPOIIPUSATHUH;

yéTKasi  OpraHu3alus W  TINATeJbHAs MOJArOTOBKAa BCEX  3aIlJJaHUPOBAHHBIX
MEpOIPHUATHH;

HaJlMuM€  UEJEBBbIX YCTAHOBOK W TMEPCHEKTUB JCSATEIBHOCTH, BO3MOXKHOCTD
y4acTBOBaTh B KOHKYpCaXx, OJJUMIIUA/IAX U MPOEKTAX PA3TMUYHOIO YPOBHS,

IIMPOKOE HCIOJIb30BAHUE METOJIOB IEAaroruyeckoro CTUMYJIUPOBAHUS AKTUBHOCTH
oOyJaromuxcs;

IJIACHOCTb, OTKPBITOCTh, MPHUBIICUYECHUE JIETEH C pa3HBIMH CIIOCOOHOCTSMHU M yPOBHEM
OBJIAJICHUS MaTEMaTHKOM.

JIMTEPATYPA

Ocnosnas

1. Andumona T.b. Maremaruka. BHeypounsle 3anatus. 5-6 kinaccel. — M.: Unekca, 2011.
2. Bakynpunk I1.A. COopHUK HecTaHIapTHBIX 3a1a4d. — Munck: BI'Y, 2001.

3. I'enxun C.A., Utenbepr U.B., ®omun JI.B. Matemaruueckuii kpyxok. [lepBsiii roa. —
JI.: C-TlerepOyprckuii ABOpEI] TBOPUECTBA FOHBIX, 1992.

4, ExumoBa M.A., Kykun I'.I1. 3anaumn Ha pa3pezanue. — M.: MITHMO, 2005.

5. Urnarees E.W. B mapctBe cmekanku. — M.: Hayka, 1979.

6. Kanenb-beno A.f., KoBanpmxu A.K. Kak pemaror HecTtangapTHble 3amauu. — M.:
MIIHMO, 2015.

7. Maremarnueckuii Kpyxok. [lepBsiii rog o0yuenus, 5-6 knaccot (KosiekTus aBTopoB). —
M.: U3n. ATTH CCCP, 1991.

8. Pynenko B.H., baxypun I'.A., 3axapoBa ['.A. 3aHATHA MaTEMaTUYECKOTO KPYXKKa B 5
kiacce. — M.: U3na. nom «ckarensy, 1999.

9. CnuBak A.B. MaremaTtnueckuii kpyxok. 6-7 kiaccsl. — M.: IToces, 2003.

10. CnuBak A.B. Maremarnueckuit npazaauk. — M.: MITHMO, 1995.

11. Cronsap A. A.3adeMm u 4TO MBI JJOKa3biBaeM B MareMaTuke. — Munck: Haponnas acsera,
1987.

12. lapeirun N.@., lleBkun A.B. Maremarnka. 3agaun Ha CMEKalKy. 5-6 k. — M.:
[Tpoceemienne, 2001.

13. Hletikunaa O.C., ComoreBa [.M. MaremaTuka. 3aHATHS IIKOJLHOTO KPY)KKa. 5-6 K1, —

M.: HI] SHAC, 2003.

Lononnumenvnasn
Cnusak A.B. Marematnueckuii kpyxxok. — M.: MITHMO, 2015.
lNapanep M. A ny-ka norapgaiics! — M.: Mup, 1984.
I'apnuep M. Ectb unest! — M.: Mup, 1982.
lNapnuaep M. Kpectukn-nonuku. — M.: Mup, 1988.
I'apanep M. MaremaTrueckue roJoBOJIOMKH M pa3BiedeHus. — M.: Mup, 1971.
lapanep M. Matemaruueckue nocyru. — M.: Mup, 1972.
I'apanep M. MaremaTtnueckue HoBelsl. — M.: Mup, 1974.
lapanep M. IlyremectBue no Bpemenu. — M.: Mup, 1990.
l'uk E.fl. 3ameuatenbHble MaTemMaTudeckue urpel. — M.: 3uanue, 1987.
0. I'yceB B.A., Opnos A.U., Pozenrans A.JI. BHeknaccHas pabora mo matemaTuke B 6-8
knaccax. - M.: [Ipocsemenue, 1984.
11. Knon K. A. B3BenmmBanusi u aaropuTMbl: OT TOJIOBOJOMOK K 3amadam. - M., MITHMO,
2011.

BoOooo~NooaR~wWdE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
BAKO,
24,

Kopnemcknii b.A. Marematnueckas cmekaika. — M., TUOMII, 1958.

JIuaarpen I'. 3anumarenbHble 3a1aun Ha pa3pesanue. — M.: Mup, 1977,

[Tonia JI. Kak pemars 3amauy. — M.: Yunearus, 1961.

IToiia JI. Maremartuka u npaBaonoo0HbIe paccyxaenus. — M.: Hayka, 1975.

[To#ia JI. Marematuueckoe oTkpbeiTue. — M.: Hayka, 1970.

Pagemaxep I'.P., Temu O. Yucna u purypsl. — M.: @uzmarrus, 1962.

Cwmamnuan P. Anuca B ctpane Cwmekannku — M.: Mup, 1987.

Cwmamnman P. Kak sxe Ha3piBaeTcst 9Ta kaura? — M.: Mup, 1981.

Cwmasmuan P. [Ipunniecca wnm turp? — M. Mup, 1985.

Cwmeikanosa E.B. HeoObrunsiii ypok maremaruku. — CI16.: CMHUO Ilpecc, 2007.
Yduaposckuit B.JI. Maremarnueckuii akBapuyMm. — Kumunes: [l tunnna, 1987.

@apkoB A.B. MaTematuieckue OJIMMITAAABI: METOJUKA IMOATOTOBKU 5-8 Kimaccel. — M.:
2012.

Araxanos H. X. Maremaruka. Paiionnsie osmmmnuansl. 6—11 xmnacesl / Araxanos H.X.,

[Mommunckuii O.K. — M.: [Ipocsemenue, 2010.

IpumepHbIe TeMbI y4eOHBIX IPOEKTOB
6 KJacc

CymMa yriioB TPEyroJibHUKa Ha IIOCKOCTH M Ha KOHYCE.
CoBeplieHHBIC YncIIa.

YeTbipe 1eMCTBUS MAaTEMATHKH.

JpeBHUE MEPBI JITTUHBI.

Bo3uukHoBeHME uncen.

Cyérhl.

CrapuHHBIC PYCCKUE MEPBI HITH CTApUHHAS MaTeMaTHKa.
Maruueckue KBaaparbl.

10.38 momyraeB M Kak U3MEPUTH CBOM POCT.
10. 7 umu 13? Kaxoe yucio cuactiusee?

11. Bennkue XeHIUHBI-MAaTEMATHKH.

12. Benukue 3agaun.

13. BenukosnenHas ceMepka.

14. Bennuaiimmii MaTeMaTuk EBKIIHL.

15. Becenble 3a1a4uKuy.

16. Becenbrii ypok JJ1sl ISITUKIACCHUKOB.

17. Becénble 3amauku JUTsl FOHBIX PHIOAKOB.

18. ButaMuHBI 1 MaTEMAaTHKA.

19. EnuHuiibl u3MepeHus JJIMHBI B PA3HBIX CTPaHAX M B PA3HOE BPEMHI.
20. JXXKu3Hb HyNS - TUGPHI 1 YHCITA.

21. 3agaun-cka3ku.

22. 3amauHuk "D1H 3a0aBHBIE JKUBOTHEIE .

23. 3aKo1MpPOBAaHHBIE PUCYHKHU.

24. 3ameuaTellbHasE KOMOMHATOPHKA.

25. Maremaruka B Urpax.

26. Moe nmro0uMoe 3aHSITHE — MIANIKH.

27. Yucno B pycCKOM HapOJHOM TBOPYECTBE.

28. Uuciio 1 4ncioBass MUCTHKA.

29. Yucno, koTopoe 6ombiie BeeneHHOM.

30. YucoBble BEIMKAHEI.

31. Yuciossle 3a0aBEL.

32. UucnoBble cyeBepHs.
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