MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma »TOro Kypca paspabortaHa aBTopamu JKurymneBbiM JILA., 3aCIy’)KCHHBIM YYHTEIIEM
P®,ouentom kadenpsl ¢usnko-marematnueckoro obpazoBanus CIIb AIIIO u Jlykuueoit E.1O.,
K.ILH., TOIICHTOM 3aBeayroliei kadeapoit pusuko - maremarnyeckoro oopazosanus CIIb  AIIIIO.

[TporpamMa BHEYpPOUYHOH AEATENBHOCTH «3aHMMATENIbHAS MaTeMaTHKa» aJpecoBaHa ydamumcs 6
KJlacca ¥ SIBJISIETCS] OJJTHOM M3 Ba)KHBIX COCTABISIOLINX PAOOTHI C aKTyaJIbHO OJAPEHHBIMH JIE€TbMHU U C MO-
TUBUPOBAHHBIMH JI€TbMH, KOTOPBIE MOAAIOT HAJEKABI HA MPOSBICHUE CIOCOOHOCTEH B 00JIacTH MaTema-
THKHU B OyTyIIIEM.

HanpaBienue mnporpaMMmbl — OONICMHTEIUIEKTYaJIbHOE,  MpPOTpaMMa CO3/aeT YCJIOBUS JUIS
TBOPUYECKOM caMopeanu3aluy JUYHOCTU peOeHKa.

AKTyajlbHOCTBH nporpammsl obocHoBana BeeaenneM ®I'OC OOO, a UMEHHO OpUEHTHPOBaHA Ha
BBIMIOJTHEHHE TPeOOBAaHUN K COACPKAHUIO BHEYPOUHOM [EATENbHOCTH IIKOJHbHUKOB, a TaKkKe Ha
MHTETPAlUI0 M JONOJHEHUE COJAEpKaHHs MpPEIMETHBIX mporpamMm. IIporpamma memarormuecku
nenecooOpa3Ha, ee pean3alus Co3AaeT BO3MOXKHOCTh Pa3HOCTOPOHHETO PACKPBITHS WHIUBUAYATbHBIX
CIOCOOHOCTEH MIKOJIBHUKOB, Pa3BUTHS MHTEpPECA K Pa3IMYHBIM BUJIAM JIEATEIBHOCTH, )KEJIaHUs aKTHBHO
y4acTBOBaTh B MPOIYKTHUBHOM IESTENbHOCTH, YMEHUSI CAMOCTOATEIHHO OPraHU30BaTh CBOE CBOOOAHOE
BpEMSI.

esas mporpaMmbl: CO3/1aHKHE YCIOBHUH, 00€CIIEUMBAIOIINX HUHTEIICKTYAIbHOE Pa3BUTHE JTUYHOCTH
IIKOJIbHMKA Ha OCHOBE Pa3BUTHUS €r0 MHANBUAYAIBHOCTH; cO3/laHue (PyHIaMEeHTa JJisi MaTeMaTHYECKOro
pa3ButTHs, GOPMUPOBAHNE MEXAHW3MOB MBINIICHHSI, XapaKTEPHBIX JIJISI MATEMAaTHICCKOU e TCIIHOCTH.

3agauyu mporpaMmabi:

e 1poOyXJIeHHE M pa3BUTHE YCTOMYMBOI'O MHTEpEca yHallUXCsl K MaTeMAaTUKE U €€ MPHIIOKEHHM,
paclIIpeHre Kpyro3opa;

® paclIMpeHHE U YriIyOJieHue 3HaHUH 110 IPEIMETY;

® DPACKpBITUE TBOPYECKUX CIIOCOOHOCTEH ydaluxcs,

® Da3BHUTHE y yUYaIIUXCSI YMEHHS CaMOCTOSATENBHO U TBOPYECKH paboTaTh C yueOHOM M HayyHO- IO-
IIyJIAPHOH JIUTEPATYPOU;

® BOCHUTaHHE TBEPAOCTH B ITyTH JTOCTHKEHUS 1IeNU (pEeIIeHUsl TOM UM MHOM 3aj1aun);

® pelleHHEe CIEeUUaIbHO MOA0OpPAaHHBIX YINPAXKHEHUM M 3a7ad, HaTpaBJICHHBIX Ha (OPMUPOBAHHE
IIPUEMOB MBICITUTENILHOMN 1€ATENbHOCTH;

e (opmupoBaHUe MOTPEOHOCTH K JIOTHYECKUM OOOCHOBAHUSAM U PACCYKACHUSAM;

e crenuagbHoe 00ydeHHe MaTeMaTHUeCKOMY MOJIEIMPOBAHUIO KaK METOAY PEIICHUS IPAaKTUYECKUX
3a1ad4;

e paboTa ¢c OAAPEHHBIMH JIETbMHU B paMKaX MOJTOTOBKH K IPEIMETHBIM OJIMMIIMAIaM U KOHKYPCaM.

O:xuaemMble pe3yJbTaThbl

JINYHOCTHBIMM pe3yJIbTATAMM PEaU3allii MPOrpaMMBbl cTaHeT (OPMUPOBAHME NPEACTABIECHUI O
MaTEeMaTHKE KaK 9acTH OOIICYEIIOBEYECKOM KYIbTYpPhI, O 3HAUUMOCTH MaTEMATHKU B PAa3BUTHUU ITUBUIIU-
3allMy ¥ COBPEMEHHOT0 OOIECTBa, a TaK e (OPMUPOBAHUE U Pa3BUTHE YHUBEPCAIbHBIX YUEOHBIX yMe-
HUIl CaMOCTOSITETILHO 0onpedensiams, GblCKA3bl8amb, UCCIe008amsb U AHATUZUPOBAMb, COONI00As CaMble
MPOCThIE OOIIME /I BCEX JIIOJEH MpaBuUiia MOBEJACHUS TPHU OOIIEHUU U COTPYIHUYECTBE (ITUUYECKHE
HOPMBI OOILEHUS U COTPY/AHUYECTBA).

MertanpeaMeTHbIMHM pe3yJbTAaTaMU PEATU3aLMU [IPOTPAMMbI CTaHET (GOPMUPOBAaHUE OOIIUX CIO-
COOOB MHTEJIEKTYAJIbHON NEATENbHOCTH, XapaKTePHBIX ISl MATEMATHKU U SBISIOUINXCS OCHOBOM MO-
3HABATEJIbHOW KYJIbTYphl, 3HAUMMOMN ISl Pa3IMYHBIX c]ep YeloBEeYeCKOU AeITeIbHOCTH, @ UMEHHO Clie-
IYIOIIUX YHUBEPCATBHBIX yUYEOHBIX IEHCTBUI.

Pecynamuenvie YV/]:

e CamocTosaTensHO GOPMYIUPOBATH LETH 3aHITHS MTOCIIE TPEIBAPUTEIHLHOTO 00CYKICHHUS.

e  YYHUTHCS COBMECTHO C YUUTEJIEM OOHApYXKUBATh U (POPMYIUPOBATH yUeOHYIO MPOOIEMY.

e CocTaBnsTh MJIaH peleHus MpoodIeMbl (3a1a4n).

o PaOotas no miany, cBepsTh CBOM JACHCTBUS C LIETbIO U, IPU HEOOXOAUMOCTH, UCIIPABIATH OIINUO-
KH.



e B amanore ¢ yuutenem yuuThCS BHIPA0ATHIBATH KPUTEPUU OIICHKH U OMPEACISATh CTENEHb yCIeml-
HOCTH BBITIOJTHEHUS CBOEH pabOTHI M pabOThI BCEX, HCXO/IS U3 UMEIOLUXCSI KPUTEPHEB.

Iloznasamenvrole YYJI:

e OpueHTHPOBATHCS B CBOCH CUCTEME 3HAHHI: CAMOCTOATENBHO npednonazams, Kakas HHGpOpMarus
HYXHa JUJIsl pEUIEHUs TOW WK UHOM 3aJ1a4u.

e  Ombupams HEOOXOAUMBIE JJIS PEIICHUs 33aJa4d UCTOYHUKH MH(POPMAIIUU CPEIU PEIIOKEHHBIX
YUHUTENIEM CIIOBapeil, SHIMKIIONEANN, CIPABOYHUKOB, MHTEPHET-PECYPCOB.

e JloObIBaTh HOBBIC 3HAHUS: U3GIeKamb UHHOPMALIUIO, TIPEICTABICHHYIO B Pa3HbIX (Gopmax (TeKcT,
TabIuIa, CXeMa, WIUTIOCTPAIUS U Ip.).

o IlepepabaThiBaTh MOJNYUYEHHYI0 HH(YOPMAIUIO: CpABHUBANMb U 2pynnupoeams GAaKTbl U SBICHUS;
OIIpEeAEIATh IPUYNHBI SBJICHUH, COOBITHIA.

o [lepepabaThiBaTh MOJIYYCHHYIO HH(DOPMAIUIO: Oeramb 66160061 HA OCHOBE 0000IICHHS 3HAHUM.

o IIpeobpazoBbiBaTh uHGpOpMANMIO W3 OXHOW (GOPMBI B JPYIYIO: cocmasisims 0ojee Mpo-
CTOU nax yueOHO-HAyYHOTO TEKCTa.

o IIpeobpazoBbiBaTh MHPOPMALUIO U3 ONHOW (OPMBI B NPYIYIO: NpeOCcmasiams UH@GOpMayuro B
BU/JIE TEKCTa, TAOJIUIIbI, CXEMBI.

Kommynuxamuenvie YV/{:

e JloHecTH CBOIO MO3ULUIO 10 APYTUX: 0GhopMiamsb CBOM MBICIH B YCTHOW U MHUCbMEHHOW pedH C
Y4ETOM CBOUX YUCOHBIX U )KH3HECHHBIX PEUCBBIX CHTYAIIHA.

e JloHecTH CBOIO TMO3HMIHIO [0 JPYTUX: 8bICKA3bI8AMb CBOIO TOYKY 3PEHHUS U TBITAThCS
e€ 0bocHosamy, IPUBOJI APTYMEHTHI.

e Cnymarp Jpyrux, ObITaThCS MPUHUMATH APYTYIO TOYKY 3PEHHS, ObITh TOTOBBIM M3MEHHUTH CBOIO
TOYKY 3pEHHUSI.

e Uwurarh Bciyx U Mpo ceOsi TEKCThI HAYYHO-TIONMYISPHON JTUTEpaTyphl U IPU STOM: BECTU «IHAJIOT C
aBTOPOM» (TMPOTHO3UPOBATH OYyIyIllee YTEHUE; CTABUTH BOMPOCHI K TEKCTY M MCKATh OTBETHI; TIPOBEPSITH
ce0s); OTIeNSTh HOBOE OT U3BECTHOTO; BBIJENATH INIABHOE; COCTABIISITh ILJIaH.

e JloroBapuBaThCs C JFOABMHE: BBITIONHSS PA3IMYHbBIC PO B TPYIIE, COTPYIHUYATH B COBMECTHOM
penieHuu pooIeMsl (3a1a4n).

e YYUTBCS YBOKUTEIHEHO OTHOCUTHCS K IMO3HUIIAN JAPYTOTO, YIUTHCS TOTOBAPHUBATHCS.

IIpenmMeTHbIMH pe3yabTaTaAMM peaIn3alliy MPOrpaMMBbl CTAaHET co3JaHue (yHIaMEeHTa JJis Mare-
MaTHYECKOTO pa3BUTHUS, (OPMHUPOBAHHE MEXAHU3MOB MBIIUICHUS, XapaKTepHBIX JJII MAaTEeMaTHUeCKOil
NEeSATEIbHOCTH, 3 UMEHHO:

e T03HAKOMMTBCS CO CIIOCOOAMM PELIeHHs HECTaHIApTHBIX 33a]a4 0 MaTeMaTHKeE;

¢ II0O3HAKOMMTHCS C HECTAaHAAPTHBIMUA METOAAMM PEIICHUs Pa3IMYHbIX MaTEMAaTUYECKHUX 3a/1a4;

¢ OCBOMTB JIOTHYECKUE ITPUEMBI, IPUMEHSAEMbIE IIPU PELIECHUN 3a/1a4;

e paccyXJaTh IPU PELIECHUH JIOTUYECKUX 3aJ]a4, 33J1a4 HAa CMEKAJKY, 33/1a4 HA SPYAULUIO U UHTYHU-
LU0

e TI03HAKOMHTbHCS C UCTOPUEN pa3BUTHS MaTeMaTUYeCKOW HaykH, Ouorpaduei U3BECTHBIX yUEHBIX-
MaTE€MaTHUKOB.

e DPACHIMPUTH CBOM KPYro3op, OCO3HATh B3aWMOCBS3b MAaT€MaTUKHU C IPYTMMH Y4€OHBIMH JTUCIUII-
JMHAMU ¥ 00JIaCTAMU JKU3HU;

e IIO3HAKOMMTHCS C HOBBIMM PA3JE€IaMH MAaT€MAaTHKH, UX 3JIEMEHTaMU, HEKOTOPBIMM ITpaBUJIaMH, a
NIPU KEJTaHUU CaMOCTOSITENIbHO PACHIMPUTH CBOHM 3HAHUS B 3TUX 00JIACTIX;

e TIO3HAKOMUTHCS C aJITOPUTMOM HMCCIIEIOBATENBCKON JEATEIbHOCTH U IPUMEHSTH €r0 JUIsl PEIIECHUs
3aJ]a4 MaTeMaTHKH U JPYrux o0nacTeil 1esTeaIbHOCTH;

e TIPUOOPECTH OIBIT CAMOCTOSATEIHHOMN AESITEIbHOCTHU MO PEIICHUIO YUeOHBIX 3a/ay;

e TPUOOPECTH OMBIT MPE3CHTAUN COOCTBEHHOTO MPOIYKTA.

DopMbI U PEKUM 3aHATHH

B cootBercTBun ¢ ®I'OC mKOILHUKH BEIOMPAIOT COJEpKaHUE BHEYPOUHOU JEATENBHOCTH, B KOTO-
POl OHM MOTYT y4acTBOBaTh. B 6-M Kitacce ydammMmcs ClIeAyeT 1aTh BpeMsi Ha OCO3HAHUE CBOETO «BHIOO-
pa». B 3TOH CBA3M HAWIYYIIMM HAa4yaJOM OpPraHU3alUHd BHEYPOYHOU ACATEIBHOCTH 10 MATEMATUKE SIBIIS-
€TCsl CepeIMHA CEHTSIOps-HAYaI0 OKTAOPS, a 3aBepIlicHueM paboThl — KOHEIT arpesl.



«BxoxneHue» B MaTEMAaTUKY, TY MAaTEMaTUKY, KOTOPOI Mbl MEUTAEM YUUTh IIKOJIBHUKOB, ITPOLIECC,
TpeOyIOLIMil 3HAYUTETPHOIO BPEMEHH Ha aHAJIN3, TIOHUMaHHe, BXUBAHNUE, OCO3HaHUE Y4eOHOH 3a1a4H, TO
ecThb TeX KauecTB, KoTopble 3asBieHbl B PI'OC cMbIc1000pa3oBaHuEM COBpeMEHHOro oOpa3oBaHus. B
paMkax o0pa3oBaTEIBHOIO Ipoliecca clelyeT co3/aBaTh YCIOBHS IS LEJICHANPABICHHOIO U KOMQOPT-
HOT'O BOCIIMTAHMS U Pa3BUTUS ILIKOJIBHUKOB, B 3TOW CBSI3U PEKOMEHIOBAHHAS MPOJ0JIKUTENBHOCTh yueo-
Horo 3aHATHS - 90 MUHYT.

BwMmecTe ¢ TeM, eciii B 00pa30oBaTeIbHOM YUPEXKACHUU HE MOTYT OBITh CO3JIaHbl yKa3aHHbBIE YCIOBUS,
TO PEXHUM IIPOBEACHUS 3aHATHI MOXKET ObITh ClIeAyroIuM: 1o 1 3aHATHIO pa3 B HEAENO B TeueHue 34
Y4eOHBIX HE/IETb.

3aHUMAaTbCs PA3BUTHEM TBOPYECKHMX CIIOCOOHOCTEN ydaluxcs HEOOXOJUMO CHCTEMAaTHYECKH U Lie-
JICHAIIPABJICHHO 4Y€pe3 CUCTEMY 3aHATUN, KOTOPbIE JOJDKHBI CTPOUTHCA HA MEKIUCLMIUIMHAPHOM, UHTE-
IpaTUBHON OCHOBE, CIIOCOOCTBYIOIIEH Pa3BUTHIO ICUXUYECKUX CBOWCTB JIMYHOCTH — NAMSITH, BHUMaHMUS,
BOOOpaXEHU s, MBIIILICHHUS.

3amaun Ha 3aHATHUAX MOAOUPAIOTCS C YYETOM PALMOHAIBHOM MOCIe10BaTEIbHOCTH UX IpeAbsBIe-
HUS: OT PENPOAYKTHUBHBIX, HAPABICHHBIX HAa aKTyaJM3alMI0 3HAHUN, K YaCTMYHO-IIOMCKOBBIM, IIOUCKO-
BBbIM, UCCIIEI0BATEIbCKUM U IPOOJEMHBIM, OPUEHTHPOBAHHBIM Ha OBJAJeHHE OOOOIEHHBIMU NpHUEMa-
MU TI03HABATEILHOM JiesTeNbHOCTH. CHcTeMa 3aHSATHI JIOJDKHA BECTH K (POPMUPOBAHUIO BKHBIX XapaK-
TEPUCTUK TBOPUYECKHX CIIOCOOHOCTEN: OErIOCTh MBICIH, TMOKOCTh YMa, OPUTMHAIBHOCTD, JTF0003HATEb-
HOCTb, YMEHHE BbIIBUTaTh U pa3padbaTbIBaTh T'UIIOTE3bI.

Mertoabl 1 npuemsl 00yueHHs: IpoOIeMHO-pa3BUBatoliee 00ydyeHHe, 3HAKOMCTBO C UCTOPUUYECKUM
MaTepHalioM, WJUTFOCTPATUBHO-HATIISAHBIA METO/, MHIUBUAyalbHas U nuddepeHnupoBaHHas padboTa ¢
yJalIMMUCS, TUAAKTUYECKUE UIPbI, IPOCKTHBIE U UCCIIEJOBATEIbCKAE TEXHOJIOIMH, JUAJIOTOBbIE U JUC-
KYCCHOHHBIE TEXHOJIOTUH, HH)OPMAIIHOHHBIE TEXHOJIOTHH.

Kpome Toro, ahexkruBHOCTH OpraHuszaluu Kypca criocoOCTBYET MCIHOJIb30BAHUE PA3IMUYHBIX (opm
IIPOBEJICHUS 3aHATUN: 3BpUCTHYECKAs Oeceqa; MPaKTUKYM; HHTEIIEKTyalIbHasl UTPa; TUCKYCCHs; TBOpYE-
cKasl pabora.

[Ipu 3akperuieHMH Marepuala, COBEPLUICHCTBOBAHMM 3HAHHWM, YMEHUN W HaBBIKOB Li€JIecO00pa3HO
IIPAKTUKOBATh CAMOCTOATENIbHYIO pabOTy IIKOJIBHUKOB.

Hcnonb30BaHne COBpEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOIMH MO3BOJIIET COUYETaTh BCE PEXKUMBI pa-
O0TBI: MHIUBUAYAJIbHBIN, TAPHBIH, TPYIIOBOM, KOJJIEKTUBHBIN.

OcHoBHbIE GOpMBI IPOBEICHUA 3AHATHI

1. KomMOuHMpOBaHHOE TEMAaTUYECKOE 3aHSITHE:

v' BBICTYIUIEHHE YIUTENS WA KPY/KKOBIIA.

v CaMOCTOsTENIbHOE PelIeHHe 3a/1a4 10 H30paHHOI TeMe.

v’ Pas6op pemenus 3a1a4 (00ydeHUe PEIIEHUIO 3a1a4).

v' PelieHue 3a7a4 3aHMMATENIbHOTO XapakTepa, 3a/1ad Ha CMEKaJKy, pa30op MareMaTHYecKuX CO-
(¢u3MOB, IPOBEZICHNE MaTEMAaTUUECKUX UTP U Pa3BICUYECHUN.

v OTBETHI Ha BONPOCH! YYAIIUXCS.

v’ JlomallHee 3aJJaHue.

2. KoHKypCBHI 1 COPEBHOBAHUS 10 PELIEHUIO MAaTEMaTHUECKUX 3aJa4, OJIMMIINAJIbI, UTPbl, COPEBHOBA-
HUS:

3. 3acnymuBaHue pedepaToB yyaruxcs.

4. KoJIIeKTUBHBIN BBIITYCK MATEMaTHYECKOM ra3eThl.

5. Pa3bop 3amanuii ropojackoii (pailOHHOMN) OJTMMITHA/IBI, AHATU3 OIITHOOK.

6. 3roroBnenue Monenei st ypOKOB MaTEMaTUKH.

7. UTeHue OTpbIBKOB U3 XyJ0’KECTBEHHBIX IPOM3BEIEHU, CBSI3aHHBIX C MAaTEMaTHKOM.

8. [IpocmoTp BUICODUIBEMOB IO MaTEeMaTHKE.

Creungurka MaTeMaTHYeCKOW NEATENbHOCTH TakoBa, YTO TpeOyeT CHUCTEMHON OTpabOTKHM HaBbIKa
npuoOpeTaeMbIX YMEHHMH, TIOITOMY MOYPOYHBIE JOMAIIHHE 33JaHUS B Pa3yMHBIX Ipelenax sBIISIOTCS
o0s3aTeNbHBIMU. JloMalIHUe 3afjaHus 3aKIII0YAl0TCS HE TOJBKO B MOBTOPEHUHU TEMBI 3aHATHUS, PEIICHUH
3a/1a4, a TAKXKE B CAMOCTOSATEIILHOM U3yUYEHUU JTUTEPATYPBI, PEKOMEHIOBAHHON YUUTEIIEM.

Pe3yJIbTATHBHOCTH M3y4Ye€HHUS TPOTPaAMMBbI



OueHrBaHMe JOCTUKEHUN HA 3aHATHUIX BHEYPOUHOU JIEATEIBHOCTH JOJKHO OTINYATHCSA OT IPUBBIY-
HOM CUCTEMBI OLICHUBAHUS Ha YPOKax.

OrieHka 3HaHUM, YMEHUN U HABBIKOB OOYYaIOIIUXCS SBJISICTCS KAYECTBEHHON (MOXKET OBITh pEHTHH-
rOBOM, MHOTOOQJIIILHOI) ¥ TIPOBOJIUTCS B TIPOIIECCE:

v/ peleHus 3azady,

v/ 3aIMTHI IPAKTUKO-UCCIIENOBATENLCKUX PaboT,

v/ 0onpocos,

v/ BBIIOJIHEHHS IOMAIIHKUX 3aaHii ¥ TIMCbMEHHBIX PadoT,

v/ y4acTHs B IPOEKTHOM JEATENBHOCTH,

v/ yuacTus ¥ no0€e/ B Pa3MYHbIX OJIMMIIMAAaX, KOHKYPCax, COPEBHOBaHMSX, (PECTUBAIAX U KOH(e-
pPEHLMAX MAaTEMaTUYECKON HAIPaBJIECHHOCTH Pa3HOTO YPOBHS, B TOM YUCJIE AUCTAHIIUOHHBIX.

YYEBHO-TEMATHYEKOE INTAHUPOBAHUE

Ne Tema Koa-Bo | ®@opMbl NpoBeieHUs
n/n 4acoB
1 HyneBo# 1iukn «3HaKOMCTBOY 1 becena
2 YeTHOCTh ¥ HEYETHOCTh 1 OO6cyxeHue NpaKTUKyM
3 [Tpumepsl W KOHCTpYKIMHU: 3amadyu C 1e- | 1 OOcyxneHne mpaKTUKyM
JIBIMHU YU CJIAMHU
4 Jlornueckue 3apaun 2 IIpakTHKyM COpEBHOBAaHHE
5 Coduzmbr 1 UrpamonenupoBanue
6 Apudmernka ocTaTkoB 2 becena npakTukym
8 [ToBTOpenune. Maremarnueckoe copeBHoO- | 1 Urpa
BaHUE
9 ["'eomeTpusi: 3a]1auu Ha pa3pe3aHue 1 VccnenoBaTenbckas paboTa
10 ITepe6op BapraHTOB 2 OOcyxeHne NpaKTUKYM
11 Komb6unaropuka 1 becena npakTukym
12 ITouck npeamera 1 HccnenoBaTenbckas paboTa
13 [Tpumepsl 1 KOHCTPYKIUH 1 OO6CyXneHne MpakTUKyM
14 | Kak urpath, 4TOObI HE IPOUTPHIBATh 2 HccnenoBaTenbckas paboTa
15 [ToBTOpenne. Matemaruueckoe copeBHO- | 1 Urpa
BaHUE
16 [Tpuaumn Jupuxie 2 HccnenoBaTenbckas paboTa
17 I'padm 2 OO6CyXneHrne KOHCTPYUPOBAHUE
18 Packpacku 1 HccnenoBaTenbckas paboTa
19 [TpuMepsl 1 KOHCTPYKITMU: MOXKHO- HEeNb3s | 1 OO6CyXneHne MpakTUKyM
20 KombunaTopuka 2 becenanabopaTopHblil PAKTUKYM
21 MareMaTuuecKkue Urpbl 2 OO6cyxnenne
poeKTHas padora
22 Anroput™m EBkiinna 1 becena
MPAKTHKYM
23 [Tpuaumn qupuxie 1 becena
MPAKTHKYM
24 | TloBTOpEeHue 1 ITpakTKym
0o0CcyXIeHNE
25 Urorosas onumnuana 2 Onmumnuana
26 | 3aKIIOUNTENFHOE 3aHATHE 1 Urpa
o0cyxIeHne
Hroro 34




COJEPKAHUE ITPOI'PAMMBI

B GonpmmHCTBE cilyyaeB COZiepKaHUE 3aHATHI HETTOCPEICTBEHHO CIIEAYET U3 YKa3aHHOH TeMbl KOH-
KpeTHOTro 3aHATHsI. OTOOp TeX WM MHBIX 3aJa4 AJs PACCMOTPEHHUS Ha 3aHATUU ONPEAEISIETCS NCKIIIYH-
TEJIBHO TEAaroroM, BeIyIIUM BHEYPOUHYIO ACSITEIHHOCTh B COOTBETCTBUHU C ypOBHEM 0a30BOil MaTeMa-
TUYECKOW IMOATOTOBKHM Y4YallUXCs, a TAK)K€ YPOBHEM MX MOTUBALIMM U NMOTCHLHAJIBHOW ONAPEHHOCTH.
Becpma oOmmMpHBIN COUCOK MpeniaraeMoil IutTepaTypsl 0e3 TpyAa MO3BOJIMT MEAarory HaloJHUTh 3aHs-
THE CO/IepKaTeIbHBIMU 33/1a4aMi COOOpa3HO CBOEMY BKYCY U MHTEpECaM YJaluXcs.

Bmecte ¢ TeM pyKOBOAMTEIb, PEAIU3YIOIIUI IIPOrPaMMy BHEYPOUHOH AESATEIBHOCTH, JOJKEH IPU-
JEPKUBATHCS CIEAYIOINX OCHOBHBIX IPABUIL:

v HenpaBWiibHO 3aHUMATHCS MIIAIIEKIACCHMKAMH OJHOM TEMOW B TEYEHHE IMPOJOJIKUTEIHHOIO
IIPOMEXKYTKA BPEMEHH, JAKE B PaMKaxX OJHOTO 3aHATHS IOJIE3HO MHOI 1A CMEHUTh HAIIPABJICHUE JIEATENb-
HOCTH, TIPH 3TOM HEOOXOJUMO IOCTOSIHHO BO3BpALAThCS K MPOHAEHHOMY. DTO L1e1ecO00pa3Ho Jemarh,
npearas 3aJa4y 1o JaHHOM TeMe B YCTHBIX U IMCBMEHHBIX OJIMMIINAAAX U IPYIMX COPEBHOBAHUSAX.

v B kax10i TeMe HEOOXOAUMO BBIJEIUTh HECKOJIBKO OCHOBHBIX JIOTHYECKHX «BEX» U JIOOUBATHCS
0€e3yCIIOBHOTO IIOHUMaHHUs (a He 3a3y0puBaHus!) ’TUX MOMEHTOB YYallIUMUCH.

v Heo6Xx0q1MMO MOCTOSIHHO 00paIaThCs K HECTAHIAPTHBIM U «CIIOPTUBHBIMY (POpMaM MpOBEICHUS
3aHATHUH, He 3a0bIBas IpU 3TOM MOJIPOOHO pazdbHupaTh Bce MpeagaraeMble Ha HUX 3a/1aHus; HEOOXOIMMO
HCIIOJIB30BATh HA 3aHATHUAX Pa3BJICKATEIbHBIE U IIIyTOYHBIC 3a0a4H.

IlonuepkuBas, 4TO MOATOTOBKA U MIPOBEIEHUE 3aHATHI — 3TO TBOPYECKUM MPOLECC, B KOTOPBIA BO-
BJICKAETCs Me/laror, TeM He MeHee, 00paTUM BHUMAaHME Ha psiJl Haubosiee BaKHBIX TEM.

Hyneoi muki «3HaKOMCTBOY.

OdeHb MHOTO€ B OpPraHM3alluy U YCHEIIHOCTHU MPOBEACHUS BHEYPOUHOU NESTEIBHOCTH 3aBUCUT OT
MepBOTO 3aHATHS. BO3MOXHA Takas ero CTpyKTypa:

v’ PYKOBOJMTEIb OCBEILAET MIEPCIEKTUBBI: YTO OYIET PaCCMATPUBATHCA HA 3aHATHAX, YEM yUaIIHECs
OyIyT 3aHUMAThCS, KAKOBO coziep)aHue U (POopMBbI pabOTHI, KAaK OPTaHU3yETCs CAMOCTOSITEIIbHAS paboTa
nomManrHsst paboTa, MOArOTOBKA JOKIAI0B, pedepaToB, MUHH-IPOCKTOB. BakHO 03BY4UTH ydamumcs oc-
HOBHBIC TPEOOBAHMS K YIACTHUKAM BHEYPOUHOU JEATCILHOCTH.

v Vyamumes mpejiaraeTcss HeCKOJIBKO MPOCTHIX 3amad. JIjist MX pelneHust He TpeGyeTcs HUYEro,
KpOME 3JIpaBOT0 CMBICTIA W BJIQJICHUS MPOCTCUITUMHU BBIYMCIUTEIIBHBIMU HABBIKAMU, WX Ha3HAYCHUE —
BBISIBJICHHE JIOTHUYECKUX M MAaTEeMAaTHMYECKHUX CIIOCOOHOCTEW ydamuxcs (a B JaimbHEiIIeM — B KadecTBe
IMOIIMOHATBHBIX Pa3PIOK).

v BTOpoii yac 3aHATHS 1EIeCO00pa3HO MOCBIATUTH Pa30opy U 00CYKICHHUIO 3a1a4 IOMAIITHETO 3a/a-

HUSL.
v BO3MOKHO, HEKOTOPOE BpeMsl CIIEAYET MOCBATUTH PACCKa3y O MaTEMATHKE, O €€ 3HAYEHHUH B KHU3-
HU YEJIOBEKa, O €€ CBS3SX C JPYTMMU HayKaMH.

YeTHOCTh ¥ HEYETHOCTb.

[Tonsitue uyetHocTH. IIprMeHeHue Maen YETHOCTHU: U3BECTHBIE YTBEPKACHHUS. YETHOCTh CYMMBI U
Pa3HOCTU HECKOJbKUX uucen. Unes «pa30oueHus Ha mapb».

3ajaud, B KOTOPBIX HCIOJB3YETCs MOHSATHE YETHOCTH BCTpeyaroTcs O4eHb yacto. [losTtomy xkena-
TETFHO TTO3HAKOMUTDH IKOJBLHUKOB C MOJXOJAaMHU K PEIICHUIO dTUX 3aj7ad. 3a/1aud €CTeCTBEHHBIM 00pa-
30M pa30UBAIOTCS HA TPH LUKIIA!

1. Pa3buenue Ha maphbl.

Ecnu mpeameTts! pa30oUTHI Ha Mapbl, TO UX YeTHOE uucio. CrneaoBarenbHO, €CIH U3 HEYETHOTO Yhclia
MpeaAMETOB 00pa30BaHO HECKOJIBKO IMap, TO, MO KpaHEeW Mepe, OJWH MpeaMeT ocTtajics 0e3 mapsl. Jlms
pEelIeHUs TaKUX 3a7a4d HYy)KHO B K&KJIOM CIy4ae YBUIETh, YTO UMEHHO U Ha Kakue mapbl pa30uBaeTcs.

2. YepenoBanue.

Ecnu u3 mpeameToB 1BYyX COpTOB 00pa3oBaHa LEToYKa, B KOTOPOH COCETHUE TPEIMETHI Pa3HbBIX COp-
TOB, TO Ha BCEX YETHBIX MECTAX CTOST MPEAMETHI OJJHOTO COPTa, a Ha BCEX HEUETHHIX — Apyroro. OTcioaa
BBIBOJI: TIPEJMETOB OJIHOTO COpPTa HAa OJIMH OOJBIIE, YeM MPEIMETOB JIPYroro copTa B ciiydae, Korjaa -
Ha IIeMOYKM HeueTHa U NMPEAMETOB 000MX COPTOB IMOPOBHY, TOTA JTUHA LIETIOYKH YETHA.

3. Uer — Hever.




Pemienue 3a1au OCHOBAaHO Ha MPOCTOM HAOIOJCHUHU: CyMMa YETHOTO YMCIIa HEYETHBIX YHCEN — YeT-
Ha. O0oOmieHne 3Toro (hakra: YETHOCTh CYMMbI HECKOJBKMX UYHCEJN 3aBUCUT JIMIIb OT YETHOCTU YHCIa
HEYETHBIX CJIaraeMbIX: €CIIM KOJMYECTBO HEUETHBIX ClIaraéMbIX (HE)UYeTHO, TO U CyMMa — (He)JeTHa.

[Tpumepsl 3aaay:

v’ 3a KpYIJIbIM CTOJIOM CHIST MaJIb4YUKH M JEBOUYKH. JIOKaXUTE, YTO KOJMYECTBO Map coceei pas-
HOTO I10J1a YETHO.

v' Ha miockocTu pacronoxkeHo 11 mecrepéHoK, COeqMHEHHBIX B KOJIBIIO. MOTYT Jii BCE MIECTEPEH-
KM BpaIlaTbCs ONHOBPEMEHHO?

v 1llaxMaTHBI! KOHB BBIIIEN € 10JIst al U yepe3 HECKOJIBKO X0/I0B BEPHYJICS Ha Hero. J[okaxure, 4To
OH cJieJ1an Y€THOE YHUCIIO XOI0B.

v MosKer Jii ipsiMasi He COJIepsKaliasi BEpUIMH 3aMKHYTO# 1 1-3BEHHOM JIOMaHOM, Iiepecekars Bee ee
3BEHbA?

v’ Ha kneruaroii Oymare HapvCOBaH 3aMKHYTBIM MyTh, MAYIIHA 110 JMHHAM CETKA. MOXeET Jin OH
umeTh JuHy 1999? A nyuny 20007

v YIIUTKa TOM3€ET 10 IIOCKOCTH C TIOCTOSIHHOM CKOPOCTHIO, IoBopaunBast Ha 90 kaxpie 15 MUHYT.
JloKaxuTe, 4TO OHA MOXKET BEPHYTHCSA B HCXOJHYIO TOYKY TOJBKO 4EpE3 LEN0E YNCIIO YACOB.

v 3 naGopa JIOMHHO BBIOPOCHIIH BCE KOCTH C «ITYCTBIIIKaMi». MOKHO JIM OCTABIIHECS KOCTH BbI-
JIOKUTH B P IO ITpaBuiIaM?

v TlycTh pacroyioxKeHue maniek B MpeIblIyIen 3aadye CAMMETPHYHO OTHOCUTEIBLHO 0OEHX Haro-
Hasel. JlokakuTe, 4TO OJIHA U3 ALK CTOUT B IEHTPAJIbHON KIIETKE.

Jlornyeckue 3aaauu.

Cpenu 3a1ad Ha COOOPA3UTEIBLHOCTH OCOOBIN MHTEPEC MPEACTABIISIOT JIOTHUecKue 3aaaun. Eciam st
peleHust 3a7a4u TpeOyeTcs JIHIIb JIOTHYECKU MBICIUTh U COBCEM HE HY)KHO NMPOU3BOJUTH apr(MeTHye-
CKM€ BBIKJIAJIKH, TO TaKyIO 3aJa4y OOBIYHO HA3BIBAIOT JIOTHYECKOM. [Ipu pemeHnn mogoOHbIX 3a1a4 pe-
IIAOIIYIO POJIb UTPACT MPABUIBHOE MIOCTPOCHHUE IIETTOYKH TOYHBIX, HHOT/]Aa OUY€Hb TOUYHBIX PACCYKIICHUH.

Ha nepBom 3tane 1enecoo0pa3HO paccMOTPETh TPH IIMPOKO PACHPOCTPAHEHHBIX THITA JIOTHYECKUX
3ajau:

1. 3amauu, B KOTOPBIX HA OCHOBAHUM CEPUU TOCHUIOK, COOOIIAIONTUX T€ WM UHBIE CBEICHUS O JeH-
CTBYIOILIMX JIUIIAX, TpeOyeTcs cAenaTh OnpeaeIeHHbIC BHIBOIBI.

2. 3amaum 0 «Myapernaxy».

3. 3amauu o IKerax u TeX, KTO BCETia TOBOPUT MpaBy.

Codusmbl

Co¢u3Mbl — 3TO YMBIIUICHHBIE JIOXKHBIE YMO3AKITIOYCHHS, KOTOPbIE UMEIOT BHJ MPaBWIbHBIX. OHH
00s13aTeNTFHO COJIEPKaT OJIHY MJIM HECKOJIBKO 3aMacCKHPOBAHHBIX JIOTMUECKUX omunOok. Hampumep, B Ma-
TEMaTUYECKHX COo(H3MaxX 4acTO BBITOJHSIOTCS «3alpelieHHbIe» IEHCTBUS, TaKHE KaK JICJICHHE HA HOJb,
HE YYUTHIBAIOTCS YCIOBUS MPUMEHUMOCTH (POPMYI U MPaBUIIL.

Coducruka — nampasieHue ¢unocoduu, kotopoe Bo3HukiIo B V-1V BB. 10 H.3. B ['peniun u crano
oueHb nmomyysipHbIM a Adunax. CopuctaMu Ha3bIBAIHU TIATHBIX «yYUTENEH MYyAPOCTHY, KOTOPbIE YUUIU
IpaXkJIaH pUTOPUKE, UCKYCCTBY CIIOBA, IIPUEMaM BEJICHUS cropa, KpacHopeunto. OJTHUM U3 TPeICTaBHUTe-
neit copuctoB 011 Grtocod [Iporarop, koTopslit roBopuit: «5 0o0ydaro Jroel pUTOPUKE, a 3TO U €CTh
rpakIaHCKOE MCKYCCTBOY.

CoducTsl cunTany, 4To0 UCTUHA CYOBEKTHBHA, TO €CTh Y KaXJIOTO YEeIOBEKa CBOS UCTHHA, YEIOBEK
caM cozmaer cede UCTHHY M caM ke €€ OI[CHHBAET, IOATOMY B CY)KACHUAX 00 UCTUHE OYEHh MHOTO JIMY-
Horo. CripaBeITUBOCTh, KaK M UCTHHA, Y KKIOTO YeJIOBEeKa TOXKE CBOS, a 3HAUUT, O KaXKIOH BEId MOXK-
HO CYJIUTH JIBOSIKO, TO €CTh O Ka)/JIOH BEIH €CTh JIBAa MPOTHBOITOJIOKHBIX MHEHHS. COMUCTHI YIMIIN JTFO-
JIeil OIEHUBATh OJTHO U TO K€ COOBITHE, KaK MOJOKUTEIbHOE M KaK OTPUIIATEIbHOE OJHOBPEMEHHO, Ta-
KUM 00pa3oM OHH MPUYYAIH JTFOJIeH K MIHMPOTe B3TIsIOB. [lepByro cucTemMaru3anuio copu3MOB 1ai ere
Apuctorens B |V Beke 10 Hamiel 3pbl. OH pa3fenui Bce OMMUOKH Ha 2 KJlacca «OMIMOKH Peun» U OIMIHOKH
«BHE PEYN», TO €CTh B MBIIIIJICHHH.

Yyamumcst peiaraloTes A PelieHus] He TOJBKO IMIMPOKO U3BECTHBIE CO(U3MBI, HO CTAaBUTCS 3a-
avya CKOHCTPYHPOBATh (MMPUIyMaTh) CBOU COU3MBI.

ApndmMerrka 0oCTaTKOB




Tema sABIIAETCS YpE3BBIYAHHO BAXKHOM, XOTS U MOXKET IM0KA3aThCA HECKOJIBKO CKy4YHOU. JlJIst IepBOTo
sTana paboThl BIIOJIHE JOCTATOYHO T€X TEOPETUYECKUX CBECHUI, KOTOPbIE UMEIOT yudaluecs 6 kiacca. B
mporecce paboThl TeopeTHdeckast 6a3a MOXKET OBITh HECKOJIBKO MOMOHEHA, OJTHAKO YBJICKATHCS TEOPHEH
He cienyert. [Ipu pemennn 3a1a4d BHACTSAIOTCS T€ CBOMCTBA LIEJBIX YHUCEN, KOTOPbIE TIOMOTal0T 100paThest
10 orBeTa. Metoauka paboThI:

[lepBriii 9Tam: ydaiuecss JOJDKHBI MOHSATH, YTO CBOMCTBA JIEIMMOCTU IOJHOCTBHIO ONPEICISIOTCS
Pa3IoKEHUEM YHCIIa HA TPOCTHIE MHOKUTENIU. ITOMY MOTYT ITOMOYb CIEAYIOIINE KIIOUYEBbIE BOIPOCHI:

v nemurest mn 3° *2 Ha 3;

v nemures m 3° *2 na 4;

v nemurest mn 3° *2 Ha 5;

v’ pemurest 1 3° *2 Ha 6?

v/ BEPHO JIM, YTO €CIM HATYPaIbLHOE YHCIIO AEIUTCA Ha 4 M Ha 6, TO OHO JenuTcs Ha 247

v umcno 5A pemurcs Ha 3. BepHo nm, uto A nenutces Ha 3?

v uncno A — uetHo. BepHo s, uro 3A genurcs Ha 6?

v/ uncno A He genurcs Ha 3. MOXKeT M Ha 3 AenuTcs 9uciao 2A? u T.II.

Jlanee akTyalu3UpyrOTCs OMpeesIeHNs] B3aUMHO MPOCTBIX YKCeN, HAanOOJIbIIEro 00LIero AeNuTeNs U
HaWMEHBIIIETO O0IIEro KPaTHOTO, OMPEACIICHUE ACJICHUs OJHOTO IEJ0r0 YKCiIa Ha HaTypaJIbHOE YUCIIO C
OCTaTKOM.

ITouck npeamera

3a BHEIIHE HECEPbE3HBIMU (POPMYIUPOBKAMH 3a/1ay CKPHIBAIOTCS WIEH, KOTOPHIC JIEKAT B OCHOBE
00JbIIKX ¥ OYPHO Pa3BUBAIOIIMXCS Pa3eIOB COBPEMEHHOM MaTeMaTHUKU — TEOPUH UH(OPMALIUU, TEOPHH
IJITAHUPOBAHUS SKCIIEPUMEHTA, TeOpuu Urp. Jlaxke Takoe 3a/laHne Kak OTrajblBaHhe HOMEpa TenepoHa —
Ha caMOM Jelie MpeacTaBisieT co0oil MOMCK crnocoba KoAupoBaHUS WH(GOpMalUU, TpeOyrolero Hau-
MEHBUIEr0 BPEMEHU I MEepeladyr N0 KaHAy CBSI3M C CUTHAJIAMH JIBYX TUIIOB, COOTBETCTBYIOIIUX OTBE-
TaM «J1a» U «HETY.

VYyamuecs: 3HaKOMSATCS ¢ HEAECATUYHBIMU TO3ULIMOHHBIMU CUCTEMAMM CUUCIIEHUS, ITPEKIE BCETO, C
JIBOMYHOM.

Ha 3aHgTiu B ponu oTrajuMka MOXKET BBICTYIIATh YYUTENIb WM OJIMH U3 YYACTHHKOB, IMOJTOTOBUB-
IMX JOKJIaJ Mo TeMe (HampuMmep, TBOMYHOM CHCTeMe CUHMCIIEHUS), KOTOopas SIBISIETCS KIIIOUOM K pelle-
HHUIO TaHHOM 3aJa4H.

Urpet

Ha 3aHATHAX BHEYpOUHOU NEATEIBHOCTH PACCMATPHUBAIOTCS TaK HA3bIBAEMbIE «KOHEUHBIE WUIPHI C
MOJIHOM MH(OpMalKei», Teopusi KOTOPBIX MMPOCTa U JOCTYyIHA IMIKoJbHUKaM. Ha 3aHumareiabHOM Mate-
pHalie ydamuecs 3HaKOMATCS ¢ TAKUMH BaKHBIMM TIOHATUSMU TEOPUU UIP, KAK «CTPATETUS» U «BBIUT-
pBILIHAS CTpAaTETUs», a TAK)KE Ha MPOCTOM U HArJISAHOM IpUMEpe «M30MOpPU3Ma UTP» - ¢ BAXKHEUIIUM
U1l BCE MAaTEMAaTUKU OHATHEM H30MOP(PH3M.

[Touck BBIMTPBIMIHON cTpaTteruu TpeOyeT HaCTOMYMBOCTH U YIIOPCTBA B JTOCTUKEHUU MOCTABICHHON
1I€JIM, Pa3BUBAET JIOTUYECKUE, KOMOMHATOPHbBIE U BEIYUCIUTENbHBIE CTIOCOOHOCTH YYaIIUXCsl.

[IepBbIil K1acc Urp — UrPBI-UIYTKU. DTO UTPBI, UCXOJ KOTOPBIX HE 3aBUCHUT OT TOr0, KaK UTParOT CO-
NEpPHUKHU. VTphI-IIyTKH MO3BOJISAIOT CHATh HAIPSDKEHUE M yCTAJIOCTh, JAIOT HIKOJBHUKAM BO3MOXHOCTH
MEPEKITIOUNUTHCS OT HAIPSHKEHHOHN TBOpuecKkoil paboTsl. Llenecoobpa3Ho npeasarath UX MO OJHON MOCie
pa3bopa TpynHoro Matepuana. Ilone3Ho mepen peuieHueM, JaTh IIKOJIbHUKAM BO3MOXHOCTh IOUTPaTh
ApPYT € IpyroMm.

3amaun — Urpbl BechbMa cojepxkarenbHbl. [Ipu u3liokeHne uX perieHusi, Heo0X0AUMO, BO-TIEPBBIX,
IpaMOTHO C(OPMYJIUPOBATH CTPATETHI0, a BO-BTOPHIX, 0Ka3aTh, UYTO OHA, JEHCTBUTENBHO, BEJET K BbI-
urpsiy. [ToaToMy, 3agaun-Urpel Ype3BbIYAITHO MOJIE3HBI [Tl Pa3BUTHS pPEYEBOM MAaTEMATHUECKON KyJlb-
TYpbI U YETKOTO IOHUMAHUS TOTO, YTO 3HAUYUT PELIUTH 33/1a4y.

Tpuanun Jupuxie

[Ipu pemieHNM MHOTUX 3a7jad UCIIOJIB3YIOTCS CXOIHBIE MEXAY cO00i mpuemsl paccyxaeHuil. Oue-
BHJIHO, YTO €CJIM B KaXIYIO KJIETKY pa3pelraercs MmocaauTh He Oojee OJHOro 3aifiia, TO pa3MecTUTh 6
3aiilleB B 5-TH KJIIETKaX HE yJacTCsl U BOOOIIE, HU ISl KAKOro HaTypadbHOTrO N HE YAacTCs Pa3MECTHTh
N+1 3aiineB B N ki1eTkaXx. MOKHO CKa3aTh MHAYE: €CIU B N KJIETKAaX HaxoauTcs N+1 3aiies, To HaWASTCS
KJIETKa, B KOTOPOI CUIUT HE MEHEE IBYX 3aM1IEB.




CdopmynrpoBaHHOE BHIIIE YTBEPXKACHHE O 3alIax-KJIETKaX MMEET CICIYIOIIMA MaTeMaTHYeCKHid
CMBICII: TIPY OTOOpaKEHUU MHOXKECTBa A, cozmeprkariero N+1 31eMeHToB B MHOKECTBO B, comepikariee N
AJIEMEHTOB, HAMAYTCS JBa PJIEMEHTa MHOXKECTBa A, MMEIOIINE OJUH U TOT ke 00pa3. DTO yTBEpKICHHE
HasbiBaeTcs npuHuunoM Jupuxie. Ilpunnun /lupuxiie, HeCMOTps Ha BCIKO MPOCTOTY U OYEBHIHOCTH
OYEHb YaCTO UCIOJIb3YETCS MPU J0KA3aTENBCTBE TEOPEM U PELICHUU 3a/1a4.

[Ipu pa3zbope 3a7ay MOJE3HO YETKO pa3/IeisaTh JI0KA3aTEIbCTBO HA MOUCK «3aHIEB» U «KJIETOK», Ha
JIOTIOJTHUTEIIBHBIE COOOpaKEHHS U, HAKOHEII, Ha TIPUMEHEHUe nmpuHImna Jupuxie.

'padbr

Teopus rpadoB HAXOAUT CBOE MPUMEHEHHUE B PA3IUYHBIX 00JACTSIX COBPEMEHHOI MaTEeMaTHKHU U €€
MHOT'OYHCIIEHHBIX MTPUIJIOKEHUH, 0COOEHHO PKOHOMUKE. Perienne MHOTMX MaTeMaTHYecKuX 3aJad ymnpo-
1jaeTcs, eCiu yAaeTcsa UCronb3oBarh rpadsl. [lpencrasiennue naHHbix B Buae rpada npugaeT UM Harjsa-
HOCTh. MHOTHE J0Ka3aTeNIbCTBA TAKXKE YNPOUIAIOTCSA, TPUOOPETAIOT YOIUTEIHHOCTD, €CJIM BOCIIONb30-
BaThcs rpadaMu, 0COOEHHO 3TO OTHOCUTCSA K KOMOMHATOPHKE.

[Tonsarue rpada MOMKHO MOSBUTHCS HA 3aHATHH IOCIE TOTO, Kak pa3o0paHO HECKOJIbKO 3aj1ady, pe-
miaroiiee cooopaxxeHune B KOTOPhIX — rpaduueckoe H300pakeHue yCIoBHSI.

[lepBast 1 rnaBHas 1Eb, KOTOPYIO HY)KHO IIPECIIEI0BATh, 3aHUMAsICh TpadaMu, - HAyYUTh IIKOJIbHU-
KOB BHJIETh I'pad B yCIOBHHM 337a4u U TPaMOTHO MEPEBOJUTH TO yCIOBHE Ha S3bIK Teopuu rpacdos. Kpo-
M€ TOr0, Ba)KHO, YTOOBI yyalluecsl NpaBUIbHO MPUMEHSUIM TEOPEMY O YETHOCTH YMCJa HEUETHBIX Bep-
muH rpada, MOHUMAaIHU, YTO TAKOE KOMIIOHEHTAa CBSI3HOCTH M YMEIU MOJIb30BaThCA KpUTEpUeM DUiepo-
BOCTH.

I'eomeTpus: 3aj1auu Ha pa3pe3aHue.

3ajjauaMu Ha pa3pe3aHye YBJIEKAJIUCh MHOTHE yUeHbIE C ApeBHEHIINX BpeMeH. Pelenns MHOruX 3a-
Jad Ha pa3pe3aHue ObLTU HAWJEHBI eIle C IPCBHUMH I'peKaMH U KuTaiiaMu. [IepBbIil cucTeMaTHaecKuii
TPAKTaT Ha 3Ty TeMy MPHUHAUIEKUT nepy AOyin-Beda — nepcunckoro acrponora X Beka. ['eomeTpsl Bce-
pbe3 3aHSUIMCH PEIICHUEM 3a/1a4 Ha pa3pe3aHue (puryp Ha HaMMEHBIIEe YHCIO YacTeH M IMOCienyIomnee
COCTaBJIEHHE U3 HUX TOH WM MHON HOBOW (Urypsl Julb B XX BeKe, IPeXk/e BCEro, IOTOMY, 4TO YHHU-
BEPCAJIbHOTO METO/Ia PEIICHUs TaKUX 3a/1a4y He CYLIECTBYET U KaX/blil, KTO OepeTcs 3a UX pellieHue, Mo-
KET B MOJIHOM Mepe MPOSBUTH CBOIO CMEKAJIKY, HHTYHIIMIO U CIIOCOOHOCTh K TBOPYECKOMY MBIIIUIEHUIO.
VYuureiBas, 4To 371ech He TpedyeTcs ri1y0oKoe 3HaHHE TeOMETPHUH, JIFOOUTENN MOTYT MHOI/IA Jaxke Ipe-
B30MTH PO eCcCHOHaTOB-MAaTEMATHKOB.

3aiaun Ha pa3zpe3aHue MOMOTalT Kak MOXKHO paHblle (GopMHpOBaTH Fr€OMETPUUECKHE MpEACTaBiIe-
HUS y IIKOJIBHUKOB Ha pa3HooOpa3HoM Mmarepuaie. Ilpu pemeHMH Takux 3ajjad BO3HUKAET OLIYIICHHE
KpacoThl, 3aKOHA U MOPSAJKa B IPUPOIE.

Ha nepBoMm sTamne pekoMeHIyeTcsl pacCMOTpPeTh 3aJaul Ha KieTdyaToid Oymare. 3agauu, B KOTOPBIX
paspe3anue Quryp (B OCHOBHOM 3TO KBaJpaThl U MPSIMOYTOJbHUKH) UAET IO CTOPOHAM KJIETOK.

Jlanee MOTyT paccMaTpHBaThCs 3aJadd, CBA3aHHbIE C (UTrypaMu-TieHTaMuHO. [leHTamMuHO, W3HA-
YaJbHO, (OT Ap.-Tped. MEVTO MATh, 1 JOMHHO) — MSATUKIETOYHBIE MOJIUMHHO, TO €CTh IIOCKUE (PUTYPBI,
KaX/1asi U3 KOTOPBIX COCTOMT U3 ISTU OJMHAKOBBIX KBAJPaTOB, COEAUHEHHBIX MEX1y co00M CTOpOoHaMu
(«xomom naapu»). CerogHs NEHTaAMHUHO MOHUMAETCs OoJiee MUPOKO — IJI0CKast pUrypa, COCTaBlIeHHAs U3
IJIUTOK.

3anaun pazOueHMs MIIOCKOCTH, B KOTOPBIX HYXKHO HaXOAUTh CIUIONIHbIE pa30ueHus! MPSIMOYTrOIbHU-
KOB Ha IUIUTKU IPSIMOYTOJIBHOM (OpPMBI, 331a4l Ha COCTABJICHHUE MApKETOB, 33Jauu 0 HauboJjee MIOTHOU
yKiazake GUryp B NpsMOYTOJbHUKE WM KBaJparte, 3a/1adl, B KOTOPHIX OJHA (UTypa pa3pe3aeTcs Ha yac-
TH, U3 KOTOPBIX COCTaBJIsIETCs Apyras (urypa.

B Hamwm 1M mr00uTeNH roJI0BOJIOMOK YBIIEKAIOTCS PEIICHUEM 3a]1ad Ha pa3pe3aHue, I

IIpumeps! 3anay:

v’ PazpexbTe QUrypy, n300pakeHHYI Ha PUCYHKE, Ha [BE PABHBIE YaCTU IO JHMHHUIM CETKU TaK,
YTOOBI B K&XKA0H U3 yacTel ObUT KPYXKOK.

@@

v Ha kseruaroii Gymare HaprcoBaH KBaapaT pasMepoM 5*5 kierok. IIpuaymaiite, Kak paspesaThb
€ro I10 JJUHUSIM CETKU Ha 7 PA3JINYIHBIX NIPAMOYT'OJIbHUKOB.



KombuHaTopuka

B nocnennue roasl HeoObIUatHO BO3pOCia pojb KOMOMHATOPHBIX METOJIOB HE TOJBKO B CaMOW Ma-
TEeMaTHUKe, HO U B €€ MHOTOUYHUCIICHHBIX MPUIOKEHUAX: (PU3UKE, XUMUH, OMOJIOTUH, JINHIBUCTUKE, TEXHU-
Ke, 9KOHOMHUKE. [103TOMy Ba’kHO Kak MOKHO PaHbIIE HA4aTh 3HAKOMUTh yJallUXCsi C KOMOMHATOPHBIMU
METOAAMU U KOMOMHATOPHBIMH NOAX0aMU. M3ydeHne 3Toi TeMbl CIOCOOCTBYET Pa3BUTHIO Y YHAIIUXCS
«KOMOMHATOPHOT'0» MBILIICHHS.

I'maBHast 1esb, KOTOPYIO JOJDKEH IpeciefioBaTh IeJaror mpu pazdope M pelieHuH 3TUX 3a1ad —
OCO3HaHHOE IIOHMMAHME IIKOJIBHUKAMM B KAKOW CUTYallMM IIPU IIOJCYETE BAPUAHTOB CIEAYET IEPEMHO-
’KaTb, a B KAKOH — cKJ1aAbIBaTh. [l 3TOrO clieqyeT AEMOHCTPUPOBAThH yYallluMCsi KOMOUHATOPHbIE METO-
761 Ha OOJIBIIIOM KOJHMYECTBE MPOCTHIX U KOHKPETHBIX MPUMEPOB, MPOABHUTasICh BIIEPE]l OCTOPOIKHO U TI0-
creneHHo. He crnenyer nepexoauTs K BBEIECHUIO MOHATUN «Pa3MEILEHUE» U «IIEPECTAHOBKHM) IIOKA 3TO
IIPAaBUJIO HE OCBOEHO BCEMU yUYaIIUMHUCH.

IIpumepsl U KOHCTPYKIIUH.

[Tpumepsl 3aaau:

v Cpeny 4eThIpEX JIIOJEH HET TPEX ¢ OJUHAKOBLIM MMEHEM, MM C OJUHAKOBLIM OTYECTBOM, MIIU C
OJIMHAKOBOH (pamuiiueit, HO y KaXIbIX JBYX COBMAJaeT WM UMS, WU OTYECTBO, WU damuius. Moxer
T TaKoe OBITH?

v’ 3akpacbTe HEKOTOpHIE KIETKH KBajaparta 4x4 Tak, uToOBI JIi00as 3aKpalieHHas KJIeTKa uMmesa 00-
IIyI0 CTOPOHY POBHO C TPEMsi He3aKpaIICHHBIMH.

v" Kak pacrosnoxuts 16 mamiek B 10 psaoB 1o 4 mamku B Kaxaom psaay? Kak pacrmonaoxurs 9 ma-
ek B 10 psiioB Tak, 9TOOBI B KAKIOM Py ObUIO 10 3 mamku? (psii — 3TO HECKOJIBKO IIAIIeK, JISKAIUX
Ha OJIHOM JITHUH )

v Tlpu nesnennu yncia 2+3=6 Ha 4 nmonydaem B ocrarke 2. [Ipu nenenun yucna 3°4=12 ua 5 nosyya-
eM B octaTke 2. BepHo 5in, 4TO OCTaTOK OT AeNeHUs MPOU3BEJECHUS ABYX MOCIEI0BATEIbHBIX YKCEN Ha
YHUCIIO, CJIEYIONIee 32 HUMH, BCeTJa paBeH 27

IloBTOpeHne. MaTeMaTHYeCKOS COPEBHOBAHNE.

[To oxoHUaHUM IUKJIA 3aHATUN MPOBOJMUTCS O0OOIIAOIIee 3aHATHE, B PAMKaX KOTOPOTO MPOXOIUT
MMOBTOPEHME M3YYEHHOr0 MaTepuaia, a TakKe IPOBOJMUTCS OJIMH U3 BHUJIOB MAaTEMATHYECKOTO COPEBHOBA-
HUS, KOTOPBIM Hanbosee MOaXOANUT AJsi OPTaHU3alUU PadOThI CO MIKOIbHUKAMU, 3aHSITHIMU BO BHEYPOU-
HOM JeATeIbHOCTH. JTO MOXKeT ObITh Maremaruueckuit KBH, marematudeckuii aykimoH, MaremMaTude-
CKas perara, urpa mo CTaHUMSIM, MaTEeMaTUYECKUN XOKKEH, MaTEMaTHUYECKOE JIOTO, MO3rOBas araka U
npyrue GpopMbl pabOTHI.

Hrorosas oJIMMIIMAaa MPOBOJUTCA KaK Q)opMa HUTOI'OBOI'0O 3aHATHUA 11O OCBOCHUIO IPOTpaMMBbI, OIIPEC-
ACTAIOIICTO 00BEKTHBHBIN YPOBCHb 3HAHUM U YMGHI/Iﬁ yqaluxcs, MOJIyYC€HHBIX B PE3YJIbTATC Y4aCTHA BO
BHGypO‘-IHOfI JACATCIIBHOCTH 110 MaTEMAaTUKE. Meponpmmzle MMPOBOAMTCH 1O IMpaBHUJIaM MPOBCACHUSA KJIaC-
CHYECKOHU OJIMMIIMaAbI I1I0 MaTCMAaTHUKE. BapI/IaHT pa6OTH COCTAaBJISICTCS YUUTCIICM. B pa60Ty BKJIIOYArOT-
C4 3alaHuA, KOTOPbIC ObLIN npeamMeToM 06cy>1<)1eH1/151 Ha 3aHATHAX BHGypO‘—IHOfI JACATCIIBHOCTH.

METOAUYECKOE OBECIIEYEHHUE IMTPOT'PAMMBbI

Metoanyeckoil 0COOEHHOCTBIO M3JI0KEHUsI YUYEeOHBIX MaTepHaliOB HA 3aHATHAX SBISETCA TaKOe W3-
JIOXKEHHE, TIPU KOTOPOM HOBOE COJIEpKaHUe n3ydaeTcs Ha 3ajadax. Meron oOydeHus dyepes 3aaaun 0aszu-
pyercs Ha CIEAYIOIUX AUJAKTUIECKUX MOJI0KEHUSAX:

* HAaWIY4IIU# croco0 OO0y4YeHHs ydaluxcsl, JaloIUi UM CO3HATENbHbIE U MPOYHbIE 3HAHUS U obec-
[EYMBAIOIINKM OJTHOBPEMEHHOE MX YMCTBEHHOE Pa3BUTHE, 3aKIIOYACTCSd B TOM, YTO IMEPE] ydalIUMHCS
CTaBATCS MOCJIEA0BATENBLHO OJIHA 33 APYrod MOCHIbHBIE TEOPETUUECKUE U NMPAKTHUECKUE 3a]1auH, pele-
HUE KOTOPBIX TaET UM HOBBIE 3HAHMSI,

* C MOMOUIBIO 33jiay, MOCJIEIOBATEIBHO CBSI3aHHBIX JIPYT C JPYrOM, MOKHO O3HAKOMHUTb YYEHUKOB
JJa’Ke C I0BOJIBHO CJIO’KHBIMM MaTEMaTUYECKUMH TEOPUSIMY;



* YCBOCHHE y4eOHOTrO MaTepuala 4epe3 MOCie0BaTeIbHOE PEHICHHE 3a/1a4 MPOUCXOIUT B €AHHOM
nporecce MpUOOPETEHUST HOBBIX 3HAHUW W UX HEMEJICHHOTO MPUMEHEHHSI, YTO CIIOCOOCTBYET Pa3BUTHIO
MO3HABATEIBHON CAMOCTOSTEIFHOCTH U TBOPUYECKOM AaKTUBHOCTH YYAIUXCSL.

Bosbioe BHUMaHWE yAENSETCS OBIAJCHUIO YYAlIMMUCS MaTEeMaTHYeCKHUMH METOJAaMH TIOMCKa pe-
[ICHH, TOTHYECKUMHU PACCYKICHUSIMH, TIOCTPOSCHUIO U U3YUCHUIO MATEMATHUYECKUX MOJIEIICH.

Jlist o iepskaHusl y y4anuxcsl HHTepeca K M3y4aeMoOMY MaTepually, UX akTUBHOCTh Ha MPOTSHKCHUU
BCET0 3aHATHS HEOOXOIUMO MPUMEHATH TUIAKTUYCCKH UTPHhl — COBPEMEHHOMY M MPU3HAHHOMY METOY
o0y4YeHHs W BOCIHUTaHHs, 0o0JagaroieMy oOpa3oBaTelNbHOM, pa3BUBAIONICH W BOCIUTHIBAIONICH (DYyHK-
[USMHU, KOTOPBIE JIEHCTBYIOT B OPraHMYECKOM €IWHCTBE. KpoMe TOro, Ha 3aHATHUSX MAaTEMaTHYECKOTO
KpYyXKa HEOOXO0IMMO co3aath "armocdepy" cBOOOIHOr0 0OMEeHa MHCHUSIMH U aKTHBHOM JTUCKYCCHU.

Hcropudeckuii matepuan u pabora ¢ nHpOpManeld BXOIAT B MPoIecC 0OYICHHUS MAaTEMaTUKE U B
YPOUHOU NI TEITLHOCTH, IIO3TOMY B paMKaXxX 3aHSATHI BHEYPOUHOU pabOTHI C yJAIIUMUCS PEKOMEHIIyeTCs
py 000K BO3MOKHOCTH MOTHBHPOBAThH YYAlIUXCS HA 3aHATHS MaTEMaTHKOW o4depkamu 00 UCTOPHUH
MaTeMaTHKH, HCTOPUSIMH U3 JKU3HU BEIMKUX MAaTEMaTHUKOB, CBEJCHUSMHU U3 OCTH)KEHUI COBPEMEHHOMN
MaTEeMaTHYECKON HAyKH, T.€. CAMBIM IIMPOKUM 00pa30M MOMYJSIPU3HPOBATH MaTeMaTHKy. UTo kacaercs
pabothl ¢ mH(pOpMaIHeid, To T00as BcTpeya ¢ MaTeMaTHKOW, TOYHEE, C YIYeOHBIMU 3aJjadyaMH I10 MaTeMa-
THKE HETTOCPEJCTBECHHO CBsI3aHA C «paboToi ¢ HHpOpMAITUEH.

ConepkaHue MPOrpaMMbl BHEYPOUHOM JCATEIBHOCTH CBSI3aHO C POTPAMMOil 1O MPEIMETy «Mate-
MaTHKa» U CIUIAHHPOBAHO C YYETOM ITPOXOXKICHHUSI IPOTPaMMBI 5 Kitacca.

C npyroii CTOPOHBI, CJIEYET YYUTHIBATh, YTO peATU3alisl MPOTrPaMMBbI [0 BHEYPOUHOU JESITEIbHO-
CTH TIO3BOJIICT YCTPAHUTH IMPOTUBOPEUHS MEKIAY TPEOOBAHUSIMHU IMPOTPAMMBI MIPEIMETa «MATEMATHKA) H
NOTPEOHOCTSAMH YUAIIUXCS B JONOJHUTEIBHOM MaTepualie 0 MaTeMaTUKe M MPUMEHEHHH MOJYYCHHBIX
3HAHWUW Ha MTPAKTHKE; YCIOBUSMU PabOTHI B KJIIACCHO-YPOYHOM CUCTEME OOYYCHHSI MATEeMaTHKE U ITOTpeO-
HOCTSIMH YYaIlIMXCsl Peaii30BaTh CBOW TBOpUECKHUIl moTeHman. OJHa U3 OCHOBHBIX 3aj1a4 00pa30BaHUs
®I'OC BTOPOro MOKOJICHUS — Pa3BUTHE CIIOCOOHOCTEH peOeHKa U (OpMUPOBAHNE YHUBEPCATHHBIX yueo-
HBIX JICHCTBUM, TaKUX KaK: IeJeroiaraHue, TUIaHUPOBaHKUE, MPOTHO3UPOBAHUE, KOHTPOJIb, KOPPEKIIHS,
oleHka, camoperyisnus. C 3Tol Henbio B IpOorpaMMe JOJDKHO OBITh MPEYCMOTPEHO 3HAYUTEIBHOE YBe-
JMYEHUE aKTHUBHBIX (pOopM pabOThI, HAIIPABJICHHBIX HAa BOBJICYCHHUE YUAIIUXCS B JUHAMUYECKYIO JCSITCIIb-
HOCTbh, Ha OOeCIeueHNE MOHUMaHM UMHA MaTEMAaTHYECKOTO MaTepHalia M Pa3BUTHUS WHTEIICKTA, MPUOO-
pEeTeHHE MPAKTUYECKUX HABBIKOB CAMOCTOSATEIHHON JAESITEbHOCTH.

BaxHO OTMETHUTBH, YTO KOJMYESCTBO YaCOB, OTBOJIUMBIX Ha PEATM3AIMIO TIPOTPaMMBbl HEBEITHUKO-34 da-
ca B TOJ, KaX/IbIl yJamuiics TOMKEH «IIOMpoO0BaTh» M MOYYBCTBOBATh BKYC K TEM WJIM MHBIM BUJaM 3a-
nad U c(OpMHUPOBATH OTHOCHUTEIIBHO yYCTOMYMBOE YMEHHWE pemaTh 3TH 3amadd. [loaTomy copepxkaHue
MIPOrpaMMBbl YCTPOCHO TaKUM 00pa3oM, YTO B paMKax Kypca T€ WM HHbIe TeMaTHYEeCKHe pa3felibl MaTe-
MaTUKH YEPEIYIOTCS, ECTECTBEHHO IPH 3TOM TEMBI HE TIOBTOPSFOTCS: AJIEMEHTBI T€OMETPHH, JIOTUICCKHE
3aJlauM, TEKCTOBBIC 33J]a4H U T.].

3aMeuaTeNbHO, €CIIA MOCTENIEHHOE OCBOCHHE TIPOTPAaMMBI Oy/IeT JIOTHYHO BIHCHIBATHCS B OOIICIIIKO-
JTBHBIE MEPOTPUATHS, PAHOHHBIC U TOPOJICKUE MEPOIPHUATHS MO0 MaTeMaTHKe: MaTeMaTUYEeCKHE Perarsbl,
KOHKYPCHI, KOH(DepeHITUH | T.1.

C 1uenpro TOCTHKEHHS KaueCTBEHHBIX Pe3YyNbTAaTOB JKEJIaTeNbHO, YTOOBI 3aHATHS OBLTH OCHAIIECHBI
COBPEMEHHBIMH TEXHHUYECKUMHU CPEJICTBAMH, CPEJACTBAMH H300pa3UTEIIBHON HArJISIHOCTH, WTPOBBIMH
pexkBm3uTamMu. C MOMOIIBIO MYIbTUMEAUIHHBIX 3JIEMEHTOB 3aHSATHE BU3YAIU3UPYETCS, BBI3BIBAs MOJIO-
KHUTEIbHBIC YMOINN Y OOYJArOIIMXCS W CO3/aBasl YCIOBHS JUISl YCIICITHOW JCSITEILHOCTH Ka)Joro pe-
O€HKa.

D¢ (heKTUBHOCTh U PE3yNbTaTUBHOCTh NMPOrPaMMbl BHEYPOUHOH AEATENBHOCTH 3aBUCUT OT COOIIIO-
JICHUSI CIIEAYIOIIUX YCIOBHIA:
JOOPOBOJIBHOCTD YUACTHS U JKeJTaHHUE TPOSIBUTH ceOs;
v/ codeTaHue WHIMBUIYATBHON, IPYIIIOBON U KOJUIEKTUBHOM JE€ATEILHOCTH;
v/ codeTaHve HHUIMATHBA JIETEH C HAMIPABISIOIICH POJBIO YUHTEIISL;
4
v
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3aHMMAaTeIbHOCTh M HOBU3HA CO/IepKaHUs, (DOPM U METOJ0B pabOTHI;
ACTETUYHOCTh BCEX MPOBOJUMBIX MEPONPUATHI;
v’ yérKas OpraHM3allus U TIATeIbHAs MOJrOTOBKA BCEX 3AIIAHMPOBAHHBIX MEPOIPHSTHIA;
v/ HaJIMYKE [EJICBBIX YCTAHOBOK M TIEPCIIEKTUB JIEITEIbHOCTH, BO3MOKHOCTD Y4aCTBOBATh B KOHKYP-
cax, OJMMIINAJaX U MPOEKTaX PA3IMYHOIO YPOBHS;
v/ MIHPOKOE MCIOJIH30BAHKE METOIOB MEIarOTMYECKOr0 CTUMYJIUPOBAHUS AKTHBHOCTH YYaI[HXCS;



v/ [JIACHOCTH, OTKPBITOCTD, PUBJICYCHHE JETEH C Pa3HBIMU CIIOCOOHOCTSIMH M YPOBHEM OBJIACHHUS
MaTEMAaTUKOI.
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IIpumepHBbIe TEMBI y4eOHBIX NPOEKTOB
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CyMMa yrJioB TpeyroJibHMKa Ha MJIOCKOCTH U Ha KOHYCE.
CoBepIieHHbIE YHcIa.

YeTpipe 1eMCTBUS MaTEMATUKH.

JpeBHME MEpBI IJIUHBI.

Bo3HukHOBEHHE UnCell.

Cuyérhl.

CrapuHHbBIE PYCCKHE MEPbI WM CTApUHHAS MaTeMaTHKa.
Maruueckue KBaJipaThl.

10.38 nomyraes niM Kak U3MEPUTh CBOI POCT.
7 nmm 13? Kakoe auciio cuactimsee?
Benukune >KeHIMMHBI-MAaTEMaTHKH.

Benukune 3amaun.

Benukonennas cemepka.

Bennuaiimuii MmaTematuk EBxing.

Becenrle 3agauku.

Becenblil ypok JUisl ISATUKIACCHUKOB.
Becénble 3a1auky 1715 IOHBIX PHIOAKOB.
ButramMuHBI 1 MaTeMaTHKa.

Enunuiel usmMepeHust JJIMHBI B Pa3HbIX CTpaHaX U B pa3HOE BpEMS.
Kuzub Hyns - HUQPHI U YUCIA.
3a1a4n-CKa3KU.

3amaunnk "1 3a0aBHBIE )KUBOTHEIE".
3aK0IMPOBAHHBIE PUCYHKH.

3amevarenbHass KOMOMHATOPHUKA.
MaremaTurka B Urpax.

Moe a100MMO€ 3aHITHE — IIAIIKH.

Hucno B pyccKOM HapOJIHOM TBOPUYECTBE.
Yucno v ynciaoBas MACTHKA.

Yucno, kotopoe 6omnbiie BeeneHHoil.
YucnoBblie BeINKAHBI.

YucnoBkle 3a0aBhI.

YucioBble cyeBepus.



