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1.

1.1.

IHosicHUTEeILHAA 3aNINCKA

HopmaTtuBHoO-nipaBoBasi 6a3a
1. ®enepanbubiii 3ak0H Poccuiickoit @enepanuu ot 29 mexadbpst 2012 r. N
273-03 «O06 obpazoBannu B Poccuiickoit deaeparumy;

2. CanuTapHO-3MUJIeMHOJIOTHYeCKUEe TipaBwia u HopmaTtuBbl CanlluH
2.4.2.2821-10 «CaHUTapHO-3UAEMHUOJIOTHYECKAE TPEOOBaHUS K YCIOBUSM U
opraHu3anuy o0ydeHus B 0011e00pa30BaTEIbHbIX YUPEKICHUIX)», YTBEPKICHHBIC
[locTraHoBiieHHEM [ JTaBHOTO TOCYZApCTBEHHOIO CaHUTapHOro Bpada PP or 29
nekabpss 2010 roga Ne 189, ¢ u3MeHEHUSIMH W JIOMIOIHEHUAMH oT 22 mas 2019
rona;

3. denepanbHbId TOCYAAPCTBEHHBI 00pa30BaTEIbHBINA CTaHAAPT OCHOBHOI'O
oOmrero oOpazoBaHus, YTBEPKIEHHBIN MpUKa3zoM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 nexkadbpst 2010 Ne 1897 «OO0 yTBepKaeHUn
denepanbHOrO0 TOCYJApPCTBEHHOTO O0pa30BaTEIbHOIO CTaHJIApPTa OCHOBHOTO
o01ero oopa3oBaHus» B pefakiuu nprukaza MuUHHUCTEPCTBAa 00Opa30BaHUs U HAYKH
Poccuiickoit @eneparuu ot 31 gexadbps 2015 rona, Ne 1577,

4. Tlpuxkaz MunuctepcTBa oOpa3oBaHusi U Hayku Poccuiickoit ®@enepannu
ot 28 nekadps 2010 r. Ne 2106 «O6 yrBepkIeHuu (eaepaibHbIX TPeOOBaHUH K
00pa30BaTeNbHBIM YUPEXKJCHUSIM B YacTH OXpPaHbl 3J0pOBbA OO0YyYaIOIIHUXCH,
BOCIIMTAHHUKOBY;

5. [Iucemo MunuctepcTBa obpazoBanus u Hayku PD ot 19 ampens 2011
Ne(3-255 «O BBeneHum (QeaepaabHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB 00111eT0 00PA30BaAHUSY;

6. Ilucbmo MunuctepcTBa oOpa3oBaHusi U Hayku P® «OO0 opranuzanuu
BHEYPOUHOUW JEATENBHOCTH TPU BBEICHUU (erepaTbHOr0 ToCyIapCTBEHHOTO
o0pazoBaTeIpLHOTO cTaHaapTa 0611ero oopazoanus» ot 12 mas 2011 r. Ne 03- 296;

7. OcHoBHas ~ oOpa3oBaTelbHas  MporpaMma  OCHOBHOTO  0OILEro
oopazoBanust ['BOY mxomer Nel29 KpachorBapaeiickoro paiiona CaHKT-

[TerepOypra



1.2. Hesan 1 3a1a4u peanu3anuy NporpaMmbl
Hean NPOrpaMMBbl: CO3/1aHHE YCIIOBHI, o0ecreunBaroIux
WHTEIJIEKTYaJIbHOE PA3BUTHE JIMYHOCTU UIKOJbHHUKA HAa OCHOBE pPa3BUTHUS €T0
WHIUBUYyaIbHOCTH; co37aHue (QyHAaMEeHTa I MaTEeMaTHYECKOTO pPa3BUTHA,
dbopMHpOBaHHE MEXAaHU3MOB MBIIUICHUS, XapaKTEPHBIX MJIi MaTeMaTHYECKOM
NEATEIIBHOCTH.
Peanu3anus nporpaMMbl BO3MOXHA C HCIOJIB30BAHHEM 3JEKTPOHHOTO
OoOy4eHHMs, TMCTaHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHM.
3axayu nporpamMmbi:
Oo0yuaronue: paciiipeHue U yriryojaeHue 3HaHUU 110 IPEAMETY;
BocnurbiBaomme: npoOyxkaeHHE W pa3BUTHE YCTOMUMBOrO WHTEpeca
yUYaIMXCS K MATEMATHKE U €€ MPUJIOKEHUAM, PACIIMPEHUE KPYyTro30pa;
PasBuBawmme: pa3BUTHE VY Yy4YallUXCS YMEHHS CAaMOCTOSITEIBHO U
TBOPUYECKHU pabOTaTh C y4eOHOW W HAYYHO-TIOMYJISIPHOU JIUTEPATYPOK;
JlonmosiHUTEILHBIE 321a4H Kypca:
® DPaCKpBITHE TBOPYECKUX CIIOCOOHOCTEN ydalluXCs;
® BOCIUTAaHWE TBEPAOCTH B MYTH AOCTHXKEHUS LeNU (pEelIeHUs TOW WA HHOU
3a7a4M);
® peIICHUE CHEIUAIbHO MOJ0OpaHHBIX YIpaKHEHWW M 3ajlad, HATPABJICHHBIX Ha
dbopMHpoBaHUE TPUEMOB MBICIUTEIHLHOM EATETLHOCTH;
e (dopmupoBaHue MOTPEOHOCTU K JOTUYECKUM OOOCHOBAHUSIM U PACCYKIICHUSM;
e creuuagbHOe O0yUYeHHE MATEMaTHUYEeCKOMY MOAEIMPOBAHUIO KaK METOY PELICHUS
MPaKTUYECKUX 3a]1a4;
e paboTa ¢ 0OTapEeHHBIMH JICTHMHU B PaMKax MOJATOTOBKH K MPEIMETHBIM OJIMMITHAIaM
U KOHKypcCam.
1.3. MecTo yueOHOro Kypca B y4eOHOM IJIaHE
CornacHo y4yeOHOMY IJIaHY B 5 Kjlacce B pamkax YdeOHoro miaHa Ha 2022-2023
y4eOHBbI  TOJ U3y4yaercs dakynbTaTUBHBIN Kypc «MartemaTuueckas
TPAMOTHOCTBY», KOTOPBIN BKJIIOYAET apu(PMETHUECKHUN MaTepuan W HarJISIHYIO

TEOMETPHUIO, a TaKXKE MPOMEACBTUUYECCKUE CBeleHUs n3 anreOpbl. [lo YueOHbIit



IUIaH Ha U3y4yeHue Kypca «MareMaTtnyeckas rpaMOTHOCTb» B 5 Kilacce OTBOJUT
He MeHee | yueOHOro yaca B Hezlemo, Bcero 34 yueOHbIX 4acoB.

1.4. Y4yeOHO-MeTOAUYECKHIT KOMILICKC
1. AundpumoBa T.b. Maremaruka. BHeypounbie 3aHATHSA. 5-6 Kimaccel. — M.:
Mnexca, 2011.
2. Bakynpuuk I[1.A. COopHUK HecTaHAAPTHBIX 3a1a4. — Munck: BI'Y, 2001.
3. I'enkun C.A., Utenbepr N.B., ®omun JI.B. MaTematnueckuil KpyxoOK.
[epssriii roa. — JI.: C-IlerepOyprckuii 1Bopelr TBOpUYECTBA IOHBIX, 1992.
4, ExumoBa M.A., KykuHn I'.I1. 3agauun Ha pazpeszanue. — M.: MIIHMO, 2005.
5. Urnatees E.N. B napcte cmekanku. — M.: Hayka, 1979.
6. Kanens-benos A.4., Kopansmxu A.K. Kak pemraror HecTaHIapTHbBIE 3a1a4H.
— M.: MITHMO, 2015.
7. Marematnueckuii Kpy>kokK. [lepBsiii Tog 00ydeHus1, 5-6 knaccel (KomnexkTus
aBTopoB). — M.: 3a. AIIH CCCP, 1991.
8. Pynenko B.H., baxypun I'.A., 3axapoBa ['.A. 3aHiATHS MaTEMaTHYECKOTO
KpyXka B 5 knacce. — M.: U3n. nom «Mckarensy, 1999.
Q. Cromsip A. A. 3a4eM M 4TO MBI JIOKa3blBa€M B MaremaTuke. — MUHCK:
Haponnas acBera, 1987.
10. [Hapeirun N.@., leBkun A.B. Maremartuka. 3ajaun Ha CMEKaNKy. 5-6 K. —
M.: [Ipocsemenue, 2001.
11. Ieiikuna O.C., ComoBreBa I.M. MaremaTuka. 3aHATHS IIKOJBHOIO

Kpyxka. 5-6 k. — M.: HL] DHAC, 2003.

2.Conepxxanne mporpamMmMsbl (paKkyJIbTATHBHOIO Kypca.
2.1. Conep:xkanue nporpammbi (344)

Pa3nen 1. 3nakomcTBo (2 yaca)
OdyeHb MHOro€ B OpraHM3allMM M YCIEIIHOCTH TMPOBEJACHUS BHEYPOUYHOM
JEATEeIIbHOCTH 3aBUCHUT OT MEPBOTO 3aHIATUSI. BO3MOXKHA Takasi €ro CTpykTypa:
v PyKOBOIUTENL OCBEIAET IMEPCHEKTHBLL: YTO OYAET pacCMaTpUBAThCsA Ha
3aHATHSAX, YeM ydamuecss OyIayT 3aHMMAaThCs, KaKOBO cojAepaHue W (HOpMbI

paboThl, Kak OpraHU3yeTCs CaMOCTOATeIbHas padoTa M JAOMamHsIs padoTa,



MOJITOTOBKA JOKJIAI0B, pedepaToB, MUHU-TIPOEKTOB. BaXHO O3BYUHTH ydariumcs
OCHOBHBIE TPeOOBaHUA K YHaCTHUKAM BHEYPOUHOH JESITEIIBHOCTH.

v’ Vyamumcs TpeiaraeTesi HeCKOJIbKO MPOCTHIX 3a1ad. [ ux pemieHus He
TpeOyeTcss HHMYEro, KpOME 3ApaBOTO CMbICIa M BJIAJEHUS MNPOCTEHIIUMU
BBIUMCIIUTEIbHBIMA HaBbIKAMHU; HMX HA3HAUYEHHWE — BBIABJICHHE JIOTMUECKUX U
MaTEMaTHUYECKUX CIOCOOHOCTEH ydamuxcs (a B JajbHEHIIeM — B KadecTBe
AMOIIMOHAIIBHBIX Pa3psI0K).

v BTopo#l 4ac 3aHATHS I1e1eCO00pa3sHO MOCBATHTL pa3bopy U 0OCYKICHHUIO
3a]a4 JOMAILHETO 3aJaHMsl.

v BO3MOKHO, HEKOTOPOE BPEMsI CIIEIYeT MOCBITHTh PACCKa3y O MaTeMaTHKE,
O €€ 3HAYCHHH B JKM3HH YEJIOBEKA, O €€ CBIA34X C APYTMMH HAyKaMHu.

Paspnes 2. CroxkeTHble 3a1a4u M pedychl (S yacos)

CroxeTHbBIC 3aa4dM, pCacMbIC C KOHIIA

Meronuka pemeHuss TEKCTOBBIX 3aJay. YBIIEYEHHWE MaTEMaTUKOW YacTo
HAYMHAETCS C Pa3MBILUICHUN HaJ KaKOW-TO HOBOW, HHTEPECHOM, HECTAHJAPTHOMN U
NOHpaBUBLIEHCS 3anayeil. OHa MOXET BCTPETUTHCA M Ha IIKOJBHOM YPOKE, U Ha
3aHATUNA MATEMATUYECKOTO KPYXKKa, B KYypHAJIE WIA KHUTE, €€ MOXKHO YCIIBIIIATh
OT Jpyra WIA OT pOAMUTENEH. 3ajaud Ha JIOTHKY pa3BUBAIOT B YEJIOBEKE
CO00pa3UTENbHOCTh, UHTEJUIEKT U YIOPCTBO B JOCTHXKEHUM 1Lefnu. OueHb 4acTo
OJIHa pelIeHHas JIoTMYecKas 3ajada MpoOyxaaeT y peOeHKa YCTOMYMBBIA H
JOJITOBPEMEHHBI MHTEPEC K M3YUYEHUIO MAaTEMATUKH, JKEJIaHUE UCKATh M PEIIaTh
HOBBIE JIOTHYECKNE, HECTAHJAPTHBIE 33141 U 3aJa4M MTOBBIIIEHHON TPYAHOCTH. A
3TO, BO MHOT'OM, U €CTh IJIaBHAS LIEJIb YUYUTEIIS.

[lonsiTue TEKCTOBOM 3ajauM, CIOKETHOM 3aJadu, BHIbI 3a7ad. YreHue
YCJIOBUS 3a1a4M, aHAJIN3 yCJIOBUS 3ajaun. Pabora ¢ nundopmaruei.

[Tpumep 3amaun:

v Tpoe MalbYMKOB MMEIOT MO HEKOTOPOMY KOJIMYeCTBY 510J10K. IlepBblit
MaJIbUUK JTa€T APYTUM CTOJBKO SI0JIOK, CKOJIBKO Ka)KIbli M3 HUX HMMeEET. 3aTeM
BTOPOIl MaJbUUK Nae€T ABYM JIPYTUM CTOJBKO S0JOK, CKOJBKO KaXKIBIA W3 HHUX

TCIECPb UMCCT, B CBOIO OUCPCAb U TpCTI/II‘/JI AAaCT KaXKXJAOMY U3 IBYX APYIUX CTOJIBKO,



CKOJIBKO €CTh Y KaXKIIOTO B 3TOT MOMeEHT. [locie 3Toro y Kaxmoro u3 MajibuuKoB
oka3pIBaeTcs 1o 8 s16;10K. CKOIBKO sI0JI0K OBLIO Y KaXkI0r0 MalbuuKa B Havase?

«IlepenpaBbDy.

OauH U3 TUNIOB CIOXKETHBIX 3a]1ay.
[Tpumep 3amaum:

v' Bouk, ko3a u Kamycrta. Ha Gepery peku CTOUT KPECThSIHUH C JIOAKOM, a
pAIOM C HUM HaxoIATCs BOJIK, K03a M KamycTa. KpecThSHUH JOJKEH
NepenpaBUTHCS CaM U NIEPEBE3TU BOJIKA, KO3Y U KalycTy Ha aApyroi 6eper. OgHako
B JIOJIKY KpOME KPECThSIHUHA MMOMENIaeTcs JI0O TOJIBKO BOJIK, TUOO TOJBKO KO03a,
aub0 TOJbKO KamycTta. OCTaBJISITH )K€ BOJIKA C KO30M MJIM KO3y C KalycTol 0e3
MPUCMOTpA HENb3SI — BOJIK MOXKET ChECTh KO3y, a K03a — KamycTy. Kak goinkeH
BECTHU c€051 KPECThIHUH?

YyciioBble peOVCHI.

[Tonsitue uyucnoBoro pedyca. YcioBue uucioBoro pedyca. Buabl peOycos.
[IpaBuiia BOCCTaHOBJICHHS 3alUCH YUCIOBOTO pedyca. OOcyxkIeHue pemeHus
YHUCJIOBBIX PeOyCOB.

B OombmuHCTBE mpeniaraeMbie peOychbl JOHKHBI WMETh  HECKOJBKO
IPAaBWIbHBIX PacHIM(PPOBOK, 3TO MO3BOJUT OOpPOThCS € PEHICHUSIMH IyTeM
nonbopa. B aTom citydae kaxaas 3aj1adya MOKET ObITh TIPEIOKEeHa 1Jis padoThl Ha
JIBYX YPOBHSIX:

v\ HaiiTH Kakoe-HHOY/b PEICHNE, HAUTH KaK MOKHO OOJIBIIE PEIICHHMH,
v HaWlTH BCE PELICHUs U J0KA3aTh, UYTO APYTUX PELICHUN HET.

Jlis  mpaBUIIBHOTO JOKAa3aTelbhCTBA BO BTOPOM Cly4yae, Kak MPaBUIIo,
HE00X0MMO pa3o0parh Bce Ciydau B pa3BETBICHHOM JIOTHYECKON CXEME.

Matematnyeckue pedycbl — yAOOHBIN OOBEKT AJIi TPEHUPOBKU ydalluxcs B
IPOBEJCHUH JOCTATOYHO CIOXKHBIX (TPYIOEMKHUX) JIOTUYECKUX PACCYXICHUM, B
KOTOPBIX HEOOXO0UMO pa3o0paTh BCE BOZMOKHBIC CITyUaHu.

[Topasnstoiee OOIBIIMHCTBO BO3HUKAIOIINX B MPAKTHUECKON J1€ATEIbHOCTH
npobjieM MOXHO pelaTb MHOTMMH pa3HbIMH crocobamu. Heobxoanmo

paccMaTpuBaTb BCE OTHU CHOCO6I>I, CpaBHUBAThL HX H BBI6I/IpaTB HﬂHJ’Iy‘IH.IPIﬁ.



OpnHako Hucclie1oBaTeNId U MHXXEHEPHI YACTO OCTAaHABIIMBAIOTCS] HA KAKOM-TO OJTHOM
BApUAHTE U HE U3Yy4YalOT aJbTePHATUBHBIC, B PE3yJIbTATE€ MPUHUMAIOTCS PEILICHUS,
OTJIMYAIOIIMECSs OT  ONTHUMalbHBIX. Maremarndyeckue pedychl  MOXKHO
UCIIOJB30BaTh BO BPEMs pa3MUHKM Ha Y4YE€OHBIX 3aHSTHUSAX, BKIIOYATh HX B
JIOMaITHUE 3aHATHS, pa3MeliaTh B MaTEMaTUUECKUX Tra3eTax.

Paznen 3. I'eomerpus (4 yaca)

['eomeTpus: 3ajauM HA pa3pe3aHue.

3agauamMu Ha pa3pe3aHue YBIECKAJUCh MHOTME YYEHBIE C JAPEBHEUIINX
BpeMeH. PerieHuss MHOTHX 3aj7iad Ha pa3pe3aHue ObUIM HAWJICHBI €lle C IPEBHUMU
rpekaMu W Kkurtainamu. IlepBbIi CcHUCTEMaTHYECKW TpakTaT Ha 3Ty TEMY
npuHaaiexuT nepy AOyn-Beda — mepcuackoro actposnora X Beka. ['eomerpsl
BCEpbE3 3aHSUINCh PEUICHUEM 33Ja4 Ha pa3pe3aHue (PUryp Ha HauMEHbIIEE YHUCIIO
4yacTel W MOCJEeAYIOlIee COCTaBICHUE U3 HUX TOW WJIM MHOW HOBOM (DUTYpHI JUIIIH
B XX BeKke, MPexJie BCEro, NOTOMY, YTO YHHUBEPCAIBHOI'O METO/Ia PEIICHUS TaKUX
3a/1a4 HE CYIIECTBYET U KaXKIbIi, KTO OepeTcsl 3a UX PEIICHUE, MOXKET B TMOJHOU
Mepe TPOSBUTH CBOIO CMEKaJKy, WHTYHMIIMIO U CIIOCOOHOCTH K TBOPUYECKOMY
MBIIIUICHUIO. YUUTBHIBasi, YTO 3/1eCh HE TpeOyeTcsl TIIyOOKOe 3HaHUE TeOMETPHH,
JHO0UTENN MOTYT MHOT/IA JIaXe MPEeB30MTH MpodheccuoHaTI0B-MaTeMaTHKOB.

3amaun Ha pa3pe3aHue IOMOTAIT KaK MOXHO paHblle (OpMUPOBATH
reOMETPUYECKUE MPEACTABICHUS y IIKOJbHUKOB Ha Pa3HOOOPAa3HOM MaTepHalie.
[Ipu pemieHny Takux 3ajlad BOZHUKAET OILIYIIEHUWE KPAacoThl, 3aKOHA U MOpSAIKa B
MIPUPOJIE.

Ha mnepBoM »5rame pexkoMeHAYeTCS pacCMOTPETh 3aJayd Ha KIETYaTOU
Oymare. 3agaun, B KOTOpBIX pa3pe3anue ¢Guryp (B OCHOBHOM O3TO KBaJpaThl H
MPSIMOYTOJILHUKHN ) UET IO CTOPOHAM KJIETOK.

Jlanee MOTYT paccMaTpuUBaThCs 3aJa4M, CBSI3aHHBIE C (PUTYpaMHU-TIEHTAMUHO.
[TenTamMuHO, M3HAYAITLHO, (OT Jp.-Tped. TEVTO, TISTh, U JOMUHO) — IMATHKICTOYHBIC
MOJIMMHHO, TO €CTh IUIOCKHE (UTypbl, KaKJas U3 KOTOPBIX COCTOUT W3 ISTH
OJIMHAKOBBIX KBAJAPATOB, COCIMHEHHBIX MEXIY COOOW CTOpOHAMH («XOIOM

naabuy). CerojHd NMEHTAMUHO IMOHUMaeTca 0OoJiee IMIMPOKO — IUIocKas Qurypa,



COCTaBJICHHASI U3 TLTUTOK.

3amaun pa3OuEHUs TUIOCKOCTH, B KOTOPBIX HYXKHO HAaXOJUTh CIUIOIIHBIC
pa30ueHust MpsIMOYTOJIBHUKOB Ha IUIMTKM NPSAMOYTOJIbHOM (OpMbI, 3ajauyd Ha
COCTaBJICHHE TMAapKEeTOB, 3aJaud O Hambojee IUIOTHOM yKiIaake Guryp B
IpsIMOYTOJIBHUKE WM KBajpaTe, 3a7aud, B KOTOPBIX OfHa (hurypa pazpesaercs Ha
4acTH, U3 KOTOPBIX COCTaBIISIETCA Apyras (urypa.

B Hamm aHM MIOOMTENM TOJIOBOJIOMOK YBIIEKAIOTCS pEIIEHHEM 3a7ad Ha
paspes3aHue, 1

[Ipumeps! 3a1au:

v' Pasmenute ¢urypy, M300paKCHHYIO Ha PHUCYHKE, HA YETHIPE pPaBHbBIC

YacTH TaK, YTOOBI JIMHMS pa3pe3oB 1Ia 0 CTOpoHaM KBajparoB. [Ipunymaiite nBa

crioco0a pemieHus.

v’ Ha kmeryaroii OyMare HaprcoBaH KBaapaT pasMepoM 5*5 KIETOK.
[Ipunymanite, Kak paspe3aTb €ro IO JIMHUSAM CETKM Ha 7 pPa3IM4HbIX
PSIMOYTOJILHUKOB.

I"'eomerpusd: nuct Mebduyca.

TanHCTBEHHBIH W 3HAMEHUTHIN JUCT MEOUyca (MHOTA TOBOPST: <«JICHTA
Mébuyca») npuayman B 1858 r. Hemenkuii reomerp ABryct @epaunana Meouyc,
YUEHUK «Koposist MatemaTukoB» [aycca. Mcropuueckuit oyepk o MeOuyce.
Heckonbko cioB o tomosnoruu. Jlucr Mebuyca kKak reOMETpUYECKU OOBEKT.
CpoiictBa nucta Mebuyca. OmHoctopoHHOCTh. HempepwsiBHOCTh. CBSI3HOCTB.
OpueHTUpOBaHHOCTh. 3aragku Jmcra Mebuyca. [Ipumenenue nucra Mebuyca B
xu3Hu. [IpoBegeHune saxkcnepumenTa ¢ atuctom Mebuyca.

Y Kaxkaoro ecrb HHTYUTUBHOE MPEICTAaBIEHWE O TOM, YTO TaKoe
«TOBEPXHOCTHbY. MOokeT M ObITb UYTO-HUOYIb HEOXKUIAHHOE U  Jaxke

TaWHCTBEHHOE B TaKOM 00bdHOM moHsATHN? [IpumMep mucta Mebuyca mokas3biBaeT,



YTO MOJKET.

JIuct Mebuyca o4eHb JIETKO CeNaTh, MOJepKaTh B pyKax, pa3pe3aTh, AenaTh
C HUM pasiIuyHble HKcIepuMeHThl. M3yueHue mnucrta Mebuyca — xopoiee
BBEJICHUE B DJIEMEHTBHI TOIIOJIOTUH.

K 3aHATHIO MONE3HO MOATOTOBUTH JOCTATOYHOE KOJIMYECTBO OyMa)KHBIX
JEHT, C KOTOpbIMH OynyT paboTarh (IPOBOAUTH 3KCHEPUMEHTHI) Yydalllhecs.
XOpoLIy JIEHTHI, Y KOTOPBIX JJIMHA IPUMEPHO B 5 pa3 0oJIbllIe IIUPHUHBI.

[Ipumepsl SKCIIEPUMEHTOB:

v' YTO0 mOmy4MTCs, €CiM Ha4yaTh 3aKpammBaTh JUCT MEOMyca C OIHOM
CTOPOHBI, HE IEPEXOIA Yepe3 Kpau, KaKas 4acTh JIEHTBl OKaKETCs 3aKPALLIEHHOM?
v' Uro mnpou3odmér ¢ OOBIYHBIM KOJBIIOM, €CIIH €ro paspesaTh
nocepeauHe?
v' A eciu quct MéGuyca paspesath mocepeaune (To ecTh Ha 2 MOJ0CKH)?
KakoB pe3ynbraT paspe3zanus aucra Méduyca Ha 3 nojaocku?
Pa3znen 4. 3HakoMCTBO JIOTUKOH (5 4acoB)

Ilepeceuenue u 00beaMHEHNE MHOXKECTB. Kpyru Diinepa.

[ToHsiTHE MHOXKECTBA, MIEPECEUEHNE MHOXKECTB WU UX 00beauHeHue. Kpyru
Oiinepa Kak reomMeTpuyeckas cxema, C MOMOUIbI0 KOTOPOH MOXHO HM300pa3UTh
OTHOUIEHUS MEXAY NTOJAMHOKECTBAMM, C LEIbI0 HAIJIAIHOIO IIPEICTABICHHUS.

DTa Tema TEeCHO CBsi3aHa ¢ anreOpoil MHoxkecTB. Mcmonb3oBaHue Kpyros
Diinepa mpuaaeT 3a7ayaM aureOdpbl MHOXKECTB HATJISAHOCTH U MpocToTy. Kpyru
Diliepa TPUMEHSIOTCS C YCIIEXOM B JIOTHYECKMX 3ajJadax i H300pakeHus
MHOXECTB HMCTUHHOCTH BBICKa3bIBaHM M BO MHOTMX JIPYTHX ClydasX.
N300paxenue ycimoBUs 3aJauyd C IOMOIIBI0 KPYroB DODiliepa, Kak IpaBuio,
YIOPOUIAET U 00JIETYAET MYTh K €€ PEIICHHUIO.

OTa TeMa MOXKET MOCIY>KUTh XOPOILIUM MOBOJOM JJIsl TOTO, 4YTOOBI paccKkas3aThb
y4YaluMcsl 0 KU3HU U AesTenbHoCcTH JleoHapaa Diinepa u ero Tpyuax.

[Tpumepsl 3amay:

v' Hekotopsle pedsara U3 HAIIEro Kiaacca JH0AT XOAUTh B KMHO. M3BeCTHO,

gTo 15 pedst cmorpenu ¢unbM «OOuTaembii ocTpoB», 11 yenoBek — GUIbM


http://logika.vobrazovanie.ru/index.php?link=eyler.html&&a=kr_e.html

«Ctunsaruny, u3 HUX 6 cMoTpenu u «OoutaeMblil ocTpoBY, U «Ctuisirny. CKOJIBKO
YeJIOBEK CMOTPEIH TOJIBKO (GUiabM « CTUISTI»?

v' Ha noske cTosiyio 26 BOJIIIEOHBIX KHUT 110 3aKJIMHAHUSM, BCE OHU ObLIH
npouutanbl. 3 Hux 4 npountan u ['appu [lottep, u Pon. ['epmuona npounrtana 7
KHWI, KOTOpbIX He uuTanu Hu ['appu Ilorrep, Hu POH, M 1BE KHUTH, KOTOpBIE
yutan ['appu I[lotrep. Beero INappu Ilorrep mpountan 11 xkaur. CKOABKO KHUT
IpOYUTaI TOIbKO PoH?

3HAKOMCTBO C JIOTHKOM: «BCC», KHCKOTOPBIC», OTPHUIIAHHNC

Yro wu3ywaer goruka. HMcropuueckuii ouepk. Ilonstme, cyxnaenue,
yMo3akiitoueHue. BrpickasbiBanus. YTBepkaeHus. OTpULIaHHE KaK JIOrH4ecKas
onepauus. KanTop.

YMeHune JIOTM4eCKH IPaMOTHO PacCyKJaTh SIBISETCS BaXKHBIM JUISI KaKJIOTO
4eJIoBeKa, a He TOJIbKO Il u30paHHBIX. HecMoTps Ha TO, YTO BECh MIKOJIBHBIN
KypC MaTeMaTUKH TMPOHU3aH JIOTMUYECKUMHU HJIeIMHU, HO HaumboJee Ba)KHBIC WITU
CHenuaibHble TPUEMbl JIOTUYECKUX PACCYXKIECHUHM 3aciy>)KMBalOT 0CO0O0ro
BHUMAaHUS.

Tema mocasieHa 00pa30BaHUIO OTPULIATEIBHBIX YTBEPXKIECHUN, B KOTOPBIX
UCIIOJB3YIOTCSL CJIOBAa «BCE», M «HEKOTOphIe». Ha s3blke MaTeMaTUKU «BCE»
COOTBETCTBYET KBAHTOPY OOIIHOCTH, «HEKOTOPHIE» - KBAHTOPY CYIIECTBOBAHUS.

[Ipumeps! 3a1aHMi:

v' CKaxwuTe TO K€ CaMoe MO-IPyroMy:

a) HeBepHo, 4TO BCe MJIEKOMUTAIOIIME KUBYT HA CYyIIIE.

0) HesepHo, uto 5 nenurcs Ha 2.

B) HeBepHO, 4TO HEKOTOpBIE PHIOBI JIETAOT.

v [TocTpouTh OTpHUIIAHWE TIPEIIOKEHUN C TTOMOIIBIO CJIOBA HEBEPHO U B
OoJree mpocToit hopme.

a) CerogHst OyJIeT COTHEYHO.

0) Bce cobaku 00T KOIIEK.

B) Kypuua - nomamusis nruna.

r) BecHoli cHer Bcerja Taer.



1) 150 menbie 200.
¢) MaTreMaruka - TouHasi HayKa.
v' Tlpuay™aTb CBOM MPEJIOKEHUS U TIOCTPOUTD MX OTPHUIIAHHE.
v' Jloka3aTh, YTO BBICKA3bIBAHWE SIBJSIETCS JIOKHBIM W IOCTPOUTH €r0
OTpHIIAHHUE:
a) Yucno 0 siBisieTcs HaTypaJlbHbBIM.
0) Mexnay unucnamu 4 1 5 HET HaTyPAIbHBIX YUCEN.
B) HenpaBuibHas 1poOb MEHbILIE €AMHULIBI.

Jlornueckue 3aa4u.
Cpenu 3amad Ha COOOPa3UTENIBHOCTh OCOOBIM HHTEpEC MPEACTABISIOT

jgornyeckue 3anaud. Eciam s pemeHus 3agauv TpeOyeTcs JMIb JIOTUYECKU
MBICIIUTh U COBCEM HE HYXKHO IPOU3BOJIUTH ApU(PMETUUYECKHE BBIKIAAKU, TO
TaKylo 3a7ady OOBIYHO Ha3bIBalOT Jiormueckoil. Ilpu pemennn mogoOHBIX 3adad
pEelIaloNIy0 pOJIb WUIPAET IMPABUIBHOE IOCTPOCHHUE LENOYKM TOYHBIX, MHOI/A
OYEHb TOYHBIX PACCYKICHUN.

Ha mnepBoM »srame unenecooOpa3Ho paccMOTpeTh  TpU HIUPOKO
pacnpoCTpaHEHHBIX TUNA JIOTHYECKUX 3a/1a4:
3amaun, B KOTOPbIX Ha OCHOBAHUM CEPHUM TMOCBHUIOK, COOOIIAIOIIUX T€ WM WHBIE
CBEJICHUS O JIEUCTBYIOIIUX JIMIIAX, TPEOyeTCs CAENaTh ONpPEIeTICHHBIE BHIBOIbI.
3agauu 0 «MyApenax».

3amauu o JKenax U TeX, KTO BCerja TOBOPUT MpaBy.

Pa3nen 5. 3anumareibHble 3aaaun (14 yacoB)

Jamauda [lyaccoHa (3aaaun Ha iepeIuBaHusd ).

OpHOoll W3 caMblX H3BECTHBIX 3a/lad Ha IEpeIMBaHUE SBISAETCA 3a/1ada
Cumeona Jlenu Ilyaccona, 3HaMeHUTOrO (hpaHIly3CKOro MaTeMaTuka U ¢usuka. B
JAHHOM TEME pPACCMATPUBAETCS PELICHUE 3a/lad Ha MEpeIMBaHUE Pa3IUYHBIMU
Meronamu. CyTh 3THX 3a/ad CBOAMTCS K CIEAYIOIIEMY: UMEsI HECKOJIBKO COCYJIOB
pa3HOro o0beMa, OJIMH U3 KOTOPBIX HAMOJIHEH JKUAKOCTHIO, TPEOyeTCsl pa3aennuTh

€¢ B KaKOM-JIHOO OTHOIICHHWH HJIHA OTJIMTH KaKYIO-J'II/I6O €C 4YacCTb IIpU IIOMOIIH



JPYTUX COCYZOB 32 HAaUMEHbILIEE YHUCIIO NeperBanuil. B 3a1adax Ha nepenuBaHus
TpeOyeTcs yKa3aTh MOCIeI0BATEIbHOCTD ICHCTBUM, PU KOTOPOM OCYIIECTBISAETCS
TpebyeMoe NepesiMBaHKe U BBITTOJHEHBI BCE YCIIOBUS 3a/1a4H.

Ha npocThIX ¥ 3aHMMAaTENBHBIX MPUMEPaX PEIICHUS 3a/1ad Ha «IIEPEITUBAHUS
yIaeTCsl pacCMOTPETh TAKUE Ba)KHBIE IMOHATHUSA KaK «KOMaHIa», «OJOK-CXeMay,
«mporpammay. Pemas 3agaum, yvammecss oOyd4arOTCs  MOJEIMPOBAHUIO
OpoCTeHIMX anroputMoB. PemieHne 3amad 3Toro mukiaa TpeOyeT CMEKajKu,
Pa3BUBAIOT KOMOMHATOPHOE MBIIIUICHHE.

B Hauane 3anAtus crenyer jumb chopMmyiaupoBarh 3agady llyaccona,
pacckasaTb €€ MCTOpUIO, HO HE TbITaTbcs €€ pemarb. PemieHue 3agauu
HE00XO0MMO HadaTh C HanboJiee MPOCTHIX MOHATHBIX 33J1a4, TOCTETIEHHO MOJIBOIS
K 0011eMy METOAY.

[Tpumeps! 3a1au:

v' B 6ouke 18 nurpoB Gensuna. Mimerorcst 2 Beapa 1mo 7 JIUTPOB U depIiak
o0bemMoM 4 nutpa. Kak HanuTh B Bejipa 1o 6 JIUTpoB OeH3uHA?

v' Hwmeercsa crakan kode M cTakaH MOJIOKa. JIOXKKY MOJIOKA IEPENUIN B
Ko(e, MOMydYEeHHYI0O CMECh TIIATENbHO MepeMemand. JIOkKKYy cMecH Nepenuiin
oOpaTHO B MOJI0KO. Yero 6osbIie: Mojioka B Koe uiu kode B Mooke?

«O0X0aBIY.

[Ipumepsr 3amay.

v’ a) PacrmojoxuTe Ha IUIOCKOCTH 6 TOYEK M  COEAMHHMTE HX
HETEePECEKAIOIIMMUCS JTUHUSIMU TaK, YTOOBI U3 KKJIOH TOYKW BBIXOAWIH 4 JTUHUU;
0) mpoBeauTe 6 MPSAMBIX U OTMETHTE HAa HMX 7 TOUEK TakK, YTOObI Ha KaKIOU
PsIMO OBLIO POBHO TPH U3 OTMEUEHHBIX TOYCK.

v a) XyJ0XHUK-aBaHTapAuCT HapucoBaid KaptuHy “Kontyp kBagpara u
€ro JuaroHanab’. Mor Jii OH HapuCOBaTh CBOIO KapTHHY, HE OTpbIBas KapaHjalia
OoT Oymaru v He MPOBO/ISI HUKAKYIO JIMHHUIO TBAXKIBI?

0) A ecium ero kaptuHa HaspiBaach “‘KoHTyp kBaapara u ero

nuarosaim’’?



v' a) 3auepkHuTe 9 TOYEK, M300PAKEHHBIX HA JIEBOM PUCYHKE, YETHIPHMS
OTpe3KaMu, He OTpbIBas KapaHjamia OT OyMard U He MPOBOJS HUKAKYIO JIMHUIO
JIBAXKJIbI;

0) 13 Touek, M300pa)KEHHBIX Ha IMPABOM PHUCYHKE, MATbIO OTpPE3KaMH, HE

OTpbIBas KapaHJalia OT 6YMaFI/I H HC IIPOBOAS HUKAKYIO JIMHUIO IBAKIBI.

Deee O - ..
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v' Tlemexox 00O0MIEN IMECTh YIUII OAHOTO TOPOJA, MPOMIA KakKIyI0 POBHO
JIBa pa3a, HO He CMOT O0OMTH UX, MPOUIS KXY JIUIIb pa3. Morjo jau 310 ObITh?

v a) 20 xoMaHJ| ChIrpaJId TYPHUP IO OJIUMITMICKON CUCTEME (BCTpEUarOTCs
JIB€ KOMAaHIbI, MMOOSIUTEb UTPACT Jajibllle, MPOUTpaBIIMi BeIOBIBAcT). CKOJIBKO
BCET0 OBLIO CHITPAHO MaTyeh?

0) a eciu TypHUP MPOXOJWI IO KPYroBOM cCHUCTEME B OJUH Kpyr?

(kaxast KOMaHa UTPAEeT C KaXI0W OJUH pa3).

v' Jluma, mpuexaB u3 BpyHIsHINM, paccKasall, YTO TaM €CTh HECKOJBKO
03€p, COEAMHEHHBIX MeXay co0oi pekamu. M3 kaxaoro osepa BBITEKAlOT TPH
PEKH, M B KQXKI0€ 03epO BIIAJAIOT YeThIpe peku. JlokaxkuTe, 4To OH ormmbaercs.

3agayu Ha B3BENIMBAHU.

3agauM HaA  B3BELIMBAaHUE - JOCTATOYHO PACHPOCTPAHEHHBIA  BUJ
MaTeMaTUYeCKUX 3aJad. B Takux 3agagax oOT pemiarmero TpeOyeTcs
JIOKaJIM30BaTh OTIMYAIOIIMKACS OT OCTAJIBHBIX MPEAMET IO BECY 3a OTPAaHUUYEHHOE
yucao B3BeIMBaHWM. [louCk pemieHuss B 3TOM cCllydae OCYILIECTBIISIETCA ITyTEM
omepaluii cpaBHEHHUs, NpaBla, HE TOJBKO OJUHOYHBIX AJIEMEHTOB, HO W TPYMI
AJIIEMEHTOB MEXKIy COOOM.
[Tpumepsl 3amau:

v Y bypatuno ectb 27 3010ThIX MOHET. Ho n3BectHO, uto Kot ba3zunmo



3aMEHII OJHY MOHETY Ha (albIIMBYIO, a OHA IO BECy TsbKeliee Hactosmmx. Kak
3a TpU B3BEIIMBAHMS Ha YaIlIEUHBIX Becax 0Oe3 rupb bypaTuHO omnpenenuThb
(hanbIIMByIO0 MOHETY?

v Mauexa nocinana 300y1IKy Ha peIHOK. Jlana el n1eBATh MOHET: U3 HUX 8
HACTOAIIMX, a OJHa (alblliMBas — OHA Jjerde yem Hacrosmas. Kak HaliTh ee
30JTylIKE 3a ABA B3BEIIMBAHUS?

v Nmeercs 8 moner. OgHa w3 HuUX (anmpliuBas W JIeT4e HACTOSIIEH
MoHeThl. OnpeaenuTe 3a 3 B3BEIINBAHUS KaKas U3 MOHET (pasibIIrBas.

CyMmMa u cpeaiHee aI)I/Id)MeTI/I‘ICCKoe.

[lonsiTust «cpeaHee apu(PpMETUYECKOE», BBIBOJI COOTBETCTBYIOIIUX (hopmyd,
U3YYEHUE IOHATUH «CPENHSSI CKOPOCTB» M «CPENHsss Macca» M METOAbl HX
HAXOXKJEHUS; YMEHUE MPUMEHATh 3HaHUA B MPAKTHUUECKUX 3a/layax; 3aKperyieHue
apu(MeTnyecKux JeHCTBUM ¢ JECATUUHBIMU JPOOSIMHU.

[Tpumeps! 3a1ay:

v' Yenosek men 2 9 ¢o CKOPOCTBIO 4,6KM/4 ¥ 3 9 CO CKOPOCTHIO 5,1 KM/,
C kakoW MOCTOSHHOW CKOPOCTBIO OH JOJIKEH OBLT UATH, YTOOBI MPOUTU TO XKe
PAcCCTOSIHHE 34 TO K€ Bpems?

v' VYV Usanosa MBaHa 1o MaremMaTuke B )KypHaje cTosT oleakn 4 5 3 4
5 4 3 3 4. Kak BBl Aymaere, Kakyri OILIEHKY B 4eTBepTH nonydut Meau? U
noyemy?

v Muma, Ilerss u Konst 6p1m B moxone. [lomoiias k mecy, oHM pentuiu
caenarh npusai. Y Mumm Os110 2 nupoxka, y Iletn 4 u 'y Konu 6. Bee nupoxku
MaJbYMKU Pa3eIuiii NOPOBHY U cbeli. CKOJIBKO MUPOKKOB ChEIl KaXK/IbIii?

3aj1auy Ha YETHOCTH (YepeJoBaHUE, pa30rEHUE HA ITaphbl).

[Tonsitue yernoctu. IlprmMeHeHne UaeH YETHOCTH: U3BECTHBIE YTBEPKIICHHUS.
YeTHOCTh CyMMBI U Pa3HOCTH HECKOJIbKUX uncen. Maes «pa3oueHus Ha mapb».

3amaun, B KOTOPBIX HCIOJIB3YETCS MOHATHE YETHOCTH BCTPEYAIOTCS OYEHB
yacto. [losToMy JKemaTrelpbHO NO3HAKOMUTH IIKOJBHUKOB C MOJIXOJAMHU K
pelIeHUI0 ATHX 3af7ad. 3aJadyd €CTECTBEHHBIM 00pa3oM pa3OMBarOTCS Ha TpU

OUKJIIA:



1. Pa3Ouenwne Ha mMaphl.

Ecau mpenMertsl pa3OuThl Ha mapbl, TO UX 4YeTHOe ymucio. CiaegoBaTenbHO,
€CJIM U3 HEYETHOTO YKClIa MPEeMETOB 00pa30BaHO HECKOJIBKO Map, TO, MO KpaHeu
Mepe, OJIUH TpeAMeT octayics 0e3 mapbl. [[ns pelieHus Takux 3ajiad HYKHO B
KQKJIOM CJIy4ae YBUJIETh, YTO UMEHHO M Ha KaKHe Mapbl pa30uBaeTcs.

2. YepenoBaHue.

Ecnmm u3 mpeameToB ABYyX COpTOB 0Opa3oBaHa IIEMOYKa, B KOTOPOH COCEIHUE
MPEAMETHI Pa3HbIX COPTOB, TO HA BCEX UETHBIX MECTAX CTOAT MPEAMETHI OAHOTO
COpTa, a Ha BCEX HEYETHBIX — Apyroro. OTCro/ia BBIBOJA: MPEAMETOB OJHOIO COpPTa
Ha OJIUH OOJIbIlIe, YeM MPEIMETOB APYroro copTa B ciiydae, Korja JIJIMHa [EMOYKU
HEYETHA U MPEMETOB 000MX COPTOB MMOPOBHY, TOT/a IJIMHA IIEMOYKH YETHA.

3. Uert — Heyer.

Pemenue 3amauy 0CHOBaHO Ha MPOCTOM HAOJIIOJCHUM: CyMMa YETHOTO YHCIIa
HEYETHBIX uKcel — yeTHa. O0o00I1eHre 3Toro ¢akra: 4eTHOCTh CYMMbI HECKOJIBKHIX
YUCeJ 3aBUCHUT JIMIIb OT YeTHOCTH YUCJIa HEUETHBIX CJIAraeMbIX: €CJIM KOJIUYECTBO
HEYETHBIX CJIaraeMbIX (HE)4EeTHO, TO U CymMMa — (He)4eTHA.

[Ipumeps! 3aau:

v’ 3a KpyIJIbIM CTOJOM CHAAT MaJb4MKH M JE€BOYKH. J[OKaKHTE, YTO
KOJIMYECTBO Iap COCENEN Pa3HOro Ioja YETHO.

v [[TaxMaTHBI KOHBb BBINIEN C TOAS al M 4Yepe3 HECKOJBbKO XOJ0B
BEpPHYJICS Ha Hero. JlokakuTe, 4TO OH cAenall YETHOE YUCIIO XOA0B.

v MoxeTr nu npsMas HE CojAeprKalllas BEpIIMH 3aMKHYTOM |1-3BeHHOM
JIOMAHOM, IEPECEKATh BCE €€ 3BEHBSI?

v' Ha xokkeiiHoM moie nexxar Tpu maiosl A, B u C. XOKKeHcT ObET 110
OJIHOM M3 HUX TaK, YTO OHa MpOJeTaeT MEXIy ABYMs ApyruMu. Tak OH JernaeT
1999 pa3. MoryT 51 1ociie 3Toro Bce Maidbl 0CTaThCsl HA UCXOIHBIX MeCTax?

v Ha xnetuaroit Oymare HapuCOBaH 3aMKHYTBIN MyTh, UIYIIUN MO JTUHUSIM
ceTku. MoeT Jid OH umMeTh MHy 19997 A nnuny 20007

v' Bce KOCTSANIKK JOMUHO BBUIOKWIM B IENb [0 mpaBuwiam. Ha ogHOM

KOHIIE€ 0Ka3aJI0Ch 5 OUKOB. CKOJIbKO OUKOB 0Ka3aJioch Ha IIPYFOM?



v' U3 Habopa JOMUHO BEIOPOCHIIN BCE KOCTH C «IIYCTHIILKAMMY. MOKHO U
OCTaBIIMECS KOCTU BBUJIOKHUTH B PSiJ] IO MpaBuiIam?

v Ha nmocke 25 % 25 paccraBieHo 25 maiiek, Ipu4éM UX pacloyOKEHUE
CMMMETPUYHO OTHOCHUTEIBbHO JHAaroHanu. Jlokaxkure, 4YTO OJHA W3 MIAIICK
pacrosoxeHa Ha AUaroHalu.

[IpuMeEpBl M1 KOHCTPYKIIHH.

[Ipumeps! 3a1ay:

v’ Cpemu 4YeThIpEx IOJEH HET TPEX C OJMHAKOBHIM HMEHEM, HWIIH C
OJIMHAKOBBIM OTYECTBOM, WJIM C OJMHAKOBOW (hamMuiived, HO Yy KaxIbIX JIBYX
COBIAAAET WM UMS, WIH OTYECTBO, WU (paMuiusi. MoKeT 1 Takoe ObITh?

v’ 3akpachTe HEKOTOpBIE KJIETKH KBajpara 4x4 Tak, 4toObl Jro0as
3aKpallleHHasl KJIeTKa uMena OOIIyI0 CTOPOHY POBHO C TPEMsI HE 3aKpallICHHBIMH.

v CocraBwsre u3 tudp 1, 2, 3, 4, 5, 6, 7, 8, 9 Marnueckuit KBajpar, TO €CTh
pasmecTuTe ux B Tabnuile 3x3 Tak, 4TOObl CYMMBI YHCEN IO CTPOKaM, CTOJIOIaM U
JBYM JHaroHajiIsiM ObLIM OJJMHAKOBBI.

v Kak pacnonoxuts 16 mamek B 10 psgoB no 4 maiku B KaxaoM psay?
Kak pacnosioxuts 9 maiexk B 10 psgoB Tak, 4ToObl B KaKIOM psAy Obuio mo 3
mamku? (ps — 3TO HECKOJIBKO IIANIEK, JeKalIuX Ha OJTHOW JIMHUH )

v [Ipu nenenun umcna 2+3=6 Ha 4 nonyyaem B octarke 2. [Ipu nenenun
yucaa 3°4=12 na 5 mosyyaeM B octatke 2. BepHO 1M, 4TO OCTATOK OT JEIEHUSA
IIPOU3BEACHUS ABYX ITOCJIEIOBATEIbHBIX YHMCEJI HA YHUCIIO, CIEAYIOLIEE 32 HUMU,

BCErJ1a paBeH 27

3aHMMAaTEILHBIC 3aJa4M1 Ha IIPOLCHTEIL.

ITonsatne nponeHra. HaxoxaeHue IpOLEHTA OT YHWCIa W YWCHA IO €ro
MPOIIEHTY.

[Ipumeps! 3amau:

v Bo3pact Opara cocraBmsier 40% ot Bo3pacta cecTtpbl. CKOJIBKO
MIPOIICHTOB COCTABJISIET BO3PACT CECTPHI OT Bo3pacTa Opara?

v’ BruaxsocTh KymuleHHOTo apbysa cocraBmwia 99%. B pesynbrate



JUIUTEIBHOTO XPAaHEHUS BIAXHOCTh CcHHU3uiach a0 98%. Kak wusmenunacek
BJIYKHOCTb apOy3a?

v' JIBO€ IyTHUKOB OJHOBPEMEHHO BBIILIM U3 IYHKTA A [0 HAIPABICHHIO K
nyHkTy B. Illar Broporo 0bu1 Ha 20% KOpoue, 4eM IIar nepBoro, HO 3aT0 BTOPOM
yCIeBaJl 3a TO ke BpeMs cienath Ha 20% maroB 0oJblie, yeM nepBblid. CKOJIBKO
BPEMEHH MOTPeOOBAIOCH BTOPOMY IYTHUKY JIJIsI JOCTHIKEHUS IICJIH, €CIIU TIePBBIN
puOBLT B MYHKT B criycTst 5 9acoB mocie BeIxoaa u3 myHKTa A?

Pa3nen 6. TekcToBble 3aga4un (4 yaca)

TekcToBBIC 33J]a4l HA COBMECTHYIO Da6OTV.

[loHaTre NPOU3ZBOAUTENHHOCTH, PabOThl, BpEeMEHH palbOThl. DOPMYIIbI,
CBSI3BIBAIOLIUE MTPOU3BOAUTEIILHOCTh, BpeMs U paldOTy ISl ciayyasi, Korja padota
obo3sHauena 1. 3amaum Ha  HaXOXKJICHHE COBMECTHOM W  JUYHOU
MPOU3BOJUTEIILHOCTH W  BpeMEHU. 3ajaud, Korja paboTa  BBIpa)kaeTcs
HATypaJbHBIM WM JPOOHBIM YHcioM. HecTaHmapTHBIM MOIXO0M K HAXOXKIIEHUIO
oO111e# MPOU3BOAUTEIHHOCTH.

[Ipumeps! 3amau:

v' Uepes oany TpyOy GacceliH HamoyHsETCs 32 7 4acoB, a yepe3 APYryro
OITyCTOIIAaeTCs 3a 8 YacoB. 3a Kakoe Bpemsi OacceiiH OyAeT HaIlOJHEH, €CIH
OTKPBITH 00€ TpyObI?

MaTeMaTnyeckoe COpeBHOBAHUE (IOBTOPEHHUE).
[To oxOHYaHMM IIMKJIA 3aHSATHI TPOBOJUTCS 0000IIatONIee 3aHATHE, B paMKaxX

KOTOPOr0 MPOXOJUT MOBTOPEHUE M3YYEHHOTO MaTepuala, a TakKe MPOBOAUTCS
OJIMH U3 BHJIOB MAaTeMaTUYECKOTO0 COPEBHOBAHUS, KOTOPHIM Hanboyiee MOAXOIUT
JUISL  OpraHu3aiuu  paboThl CO IIKOJbHUKAMH, 3aHSITBIMH BO BHEYPOUHOMU
JIEATEILbHOCTH. JTO MOXKeT ObITh MaTteMatnueckuii KBH, Marematmueckuii
ayKIIMOH, MaTeMaTU4yeckas perara, urpa Mo CTaHIMSIM, MaTeMaTHYECKUI XOKKEH,
MaTeMaTU4YeCKOe JI0TO, MO3TOBas ataka u ipyrue Gopmbl pabOTHI.

2.2. MetanpeaMeTHbIe pe3yabTaThl

MeranpeaMeTHble  Pe3yJIbTaTbl  OCBOCHMSI  MPOTPAMMbl  BHEYPOUYHOMU

ACATCIBbHOCTH «Marematuueckas I'paMOTHOCTB» XapPaKTCPUIYIOTCA OBJIAJICHUCM



YHUBEPCAIbHBIMH MI03HABATEJIbHBIMU NEHUCTBUSAMU, YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMH  JEHCTBUAMH W  YHUBEPCAJIbHBIMU  PETYJISITUBHBIMU
EUCTBUSIMU.

YHUBepcanbHble TIO3HABaTeNbHBIE JCHCTBHS 00€CIeynBalOT (POPMUPOBAHUE
0a30BbIX KOTHUTHBHBIX MPOLIECCOB 00YyYarOUIMXCcs (OCBOCHHE METOAOB IO3HAHMS
OKpPYXKAIOLIEro Mupa; NMPUMEHEHHE JIOTUYECKUX, HCCIIENI0BATEIbCKUX OIepalui,
yMeHH paboTaTh ¢ HH(pOpMaLuei).

ba3oBble j0orHYeCcKue NEUCTBUA:

— BBIBIIAATh M XapaKTEPHU30BaTh CYUIECTBEHHBIE IMPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOILIEHUI MEX]1y OHITHSIMU;

— (opmynupoBaTh OIpeneseHUs] TOHATUH; YCTaHaBIMBAaTh CYIIECTBEHHBIH
NPU3HAK KJIacCU(PUKALUWUK, OCHOBAaHUA A1 OOOOILIEHHUS U CPAaBHEHHS, KpPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

—  BOCIpUHUMATh, (QOpPMYJIUpOBaTh U  NpeoOpa30OBbIBaTh  CYXIACHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIIKE;

— YCIIOBHBIE; BBISBIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H H
npoTUBOpeYHs B (haKTax, JaHHBIX, HAOMIOJICHUAX U YTBEPKICHUSAX;

— MpeyiaraTb KpUTEPUU IS BBISIBIIEHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUHNIA;

— JleJaTh BBIBOJABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEOYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

— pa30upaTh 0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUN (TpSAMbIE U OT
INPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (PAKTOB, BBICTpPAUBATh apryMEHTAIUIO, IPUBOAUTH IMPUMEPHI U
KOHTPIPHUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE pACCYXKIECHUS; BBIOMpATh CIOCOO peleHus
yueOHOW 3amauv (CpaBHUBATh HECKOJbKO BapHaHTOB pEIIEHUs, BBIOMPATH
HauboJee MOAXOIALINI ¢ yUETOM CAMOCTOATEIBHO BbIICTICHHBIX KPUTEPHUEB).
ba3oBbIe HcCiIeq0BATEIBCKUE ACUCTBU:

— HMCMOJB30BATh BOIPOCHI KAK UCCIIEN0BATEIBCKUII HHCTPYMEHT MO3HAHUS;

— (¢dopMynaupoBaTh BONPOCHI, (UKCUPYIOIIUME MPOTHUBOpPEYUE, MpoOJIemy,



CaMOCTOSATENILHO YCTaHABIIMBATH HICKOMOE U JaHHOE, (DOPMUPOBATH TUTIOTE3Y,
— apryMEHTHPOBATH CBOIO MMO3HIINIO, MHECHUE;
— TMPOBOJUTH TO CaMOCTOSITENIBHO COCTaBICHHOMY TUIaHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJBINOE WCCIACAOBAHWE 110 YCTAHOBJIECHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
— CaMOCTOSITENIbHO (OPMYJIUPOBATh OOOOIICHWSI W BBIBOJABI IO pPe3yabTaTam
MPOBENCHHOTO  HAOMIONCHMS, WCCIICNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U O0OOIIEHUH; MPOTHO3UPOBATH BO3MOKHOE
pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH MIPEIIOIOKEHUS O €r0 PA3BUTHH B HOBBIX
YCIIOBHSIX.

PaGota ¢ undopmanmeii:
—  BBIIBJIATH HEAOCTATOYHOCTh W HW30BITOYHOCTh HWHGOPMAIWH, JTaHHBIX,
HEOOXOUMBIX JIJISl PEIICHUS 3a]1a4H;
— BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,
— BbIOMpATh HOpMy MpeacTaBICHUS UHPOPMAIIUK U WLTIOCTPUPOBATH PEIIacMbie
3aJlayu CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITUSIMH,
— OILICHMBaTh HAAEKHOCTh HMHQPOPMALMUA 1O KPUTEPHUSIM, MPEAJIOKECHHBIM
yauTesneM Wik chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.
YHuBepcaibHbIC KOMMYHUKATHUBHBIC TeHCTBUA o0ecIeuynBaroT
c(hOpMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB 00YYAIOIINXCS.
OOmieHre: — BOCIPUHUMATH U (HOPMYJIUPOBATH CYKJICHHS B COOTBETCTBUU C
YCIIOBUSIMH | IIEJISIMHA OOIIICHHUS,
— SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
NMUCBMCHHBIX ~TEKCTax, JaBaTh TOSCHCHWS II0 XOIy PCIICHHS 3a/ayw,
KOMMEHTHUPOBATH MOTYYEHHBIN pe3yJIbTaT; B X01¢ 00CYKICHUS 3a/1aBaTh BOMPOCHI
M0 CYIIECTBY OOCYKJTaeMOi TeMbl, IPOOJIEMBbI, pelaeMoi 3aa4u, BhICKa3bIBATh
UJeH, HAICJICHHbIE HAa TIOMCK PEIICHHUs; — COMOCTAaBJIATh CBOU CYXICHHS C
CYXKIEHUSMH JIPYTUX YYACTHUKOB JHUAJIOTa, OOHAPYKMBATh Pa3jIM4He M CXOACTBO

MO3UIIMH;



— B KOPPEKTHOH opMme hopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,;

— MPEACTAaBIATh PE3YyJbTaThl PEUICHUS 3aJayM, SKCIEPUMEHTA, UCCIEIOBAHMUS,
IIPOEKTA;

—  CaMOCTOSITENIbHO BbIOMpaTh (opmar BBICTYIUIGHHA C Yy4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHUYEeCTBO: — IIOHMMATh M KCIOJB30BATH IPEUMYINECTBA KOMAHIHOU U
WHAMBHUAYAIbHON pabOThI MPHU PEIICHUH YUeOHBIX MATEMAaTUUECKUX 3a/1a4;

— IPUHUMATH LEIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOM palOThI, paclpenesiarh BUAbl paldOT, IOroBapuUBaThCs, OOCYXAATh
MIPOIIECC U PE3YIbTAT PabOTHI;

— 00001aTh MHEHHsI HECKOJIbKMX JIIOJIEH; y4acTBOBaTh B TPYIIOBBIX (popmax
paboThl (00CYy)KaeHus1, 0OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMBI U Ap.);

— BBINOJHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JAECUCTBUA C APYTUMHU
YJIEHaMU KOMaH/Ibl; — OLIEHWBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.
VYHuBepcalbHble  peryjisITHUBHbIE JeHCTBUS  oOecreuuBaroT  (OpPMUPOBAHHE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTH.

CamoopraHusanusi: — CaMOCTOSITEJIBHO COCTAaBJATh IUIAH, aJTOPUTM pEUICHUS
3ajaud (WIK €ero 4acTh), BBIOMPATh CHOCOO pELIEHUS C YYETOM HUMEIOUIMXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIB:

— BJIQJIETh CHOCO0aMU CaMOINPOBEPKU, CAMOKOHTPOJIS Ipoliecca U pe3ylibTara
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

— NPeIBHUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH NpPHU PEIICHUH 33]ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

— OILICHMBATh COOTBETCTBUE DPE3YyJIbTAaTa JEATEIBHOCTH IIOCTABICHHOW LIEIU U
YCIOBUSM, OOBSACHATh MPUYHUHBI JOCTUKEHUSI WIIM HEIOCTHKEHUS 11€TTH, HAaXOAUTh

OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



3.1li1anupyemMble pe3yJbTaThl 0CBOECHHS MPOTrPAMMBbI

3.1. JIu4HOCTHBIC pE3yJbTAThI

JIMYHOCTHBIMU pe3yJbTaTaMH pEeaM3allid TPOrpaMMbl CTaHET (OPMHUPOBAHUE
NPEICTaBICHUA O MaTeMaTHKe KaK YacTH OOIICYeTOBEUECKON KyIbTyphl, O
3HaYMMOCTH MAaTEMaTUKU B Pa3BUTUU IIUBUJIM3AIMN U COBPEMEHHOTO OOIIECTBa, a
Tak ke (OPMHUPOBAHWE ¥ PA3BUTHE YHHUBEPCAIBHBIX Y4YEOHBIX YMEHUU
CaMOCTOATENILHO OMPENEsATh, BBICKA3bIBaTh, HCCIEAOBATh W AHAIU3UPOBATH,
coOmoasi caMble TIPOCThIE OOIIMEe Al BCEeX JIIOJIEH IMpaBWiia TOBEICHUS MPHU

OOLIEHUU U COTPYTHUYECTBE (ITUUECKUE HOPMBI OOIIEHUS U COTPYIHUYECTBA).

3.2. MertanpeaMeTHbIE pe3yIbTaThI

MeranpenMeTHBIMA ~ pe3yjbTaTaMu  pealu3alldd  MPOTpaMMBbI CTaHeT
dbopmupoBaHUe OOIIMX CIOCOOOB UHTEIIEKTYAIbHOU JIEATETLHOCTH, XapaKTEePHBIX
JUTS MAaTEMATUKHA U SIBISTFOIITUXCSI OCHOBOM TTO3HABATEIILHON KYJIBTYPhI, 3HAUMMON
JUISL pa3iuYHbIX  cdep 4YeIOBEYECKOW JesATEIbHOCTH, a MMEHHO CIEIYIOIINX
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUM.

3.2.1. Ilo3naBarenpHbie YV /I:

. OpueHTHpOBaTCA B  CBOEM  CHCTeME  3HAHUW:  CaMOCTOSTEILHO
Mpearnosarath, kakas nH(GopmaIus Hy>KHa JIs peIIeHUs TOW WM WHOM 3aauH.

. OT6uparh HEOOXOAUMBIE ISl PEUICHUs 3a7a4d MCTOYHUKUA HHQPOpMALUU
CpeIu TPEJIOKEHHBIX YYHUTEIeM CJIoBaped, SHIMKJIONEANM, CIPaBOYHUKOB,
MHTEPHET-PECYPCOB.

. JloObIBaTh HOBBIC 3HAHUS: H3BJIEKATh WH(OpPMAIMIO, TPEICTABICHHYIO B
pa3HbIX popmax (TekcT, TabauIa, cXeMa, WIUTFOCTpalus U JIp.).

. [TepepabatbiBaTh MONYyYeHHYIO HHGOPMAIIMIO: CPABHUBATH U TPYIITUPOBATH
(baKThl U SBICHUS; ONPEIETATh IPUUUHBI SIBICHUHN, COOBITHIA.

. [lepepabatbiBaTh MOIYyYEHHYIO MHGOPMALIMIO: J€laTh BBIBOJbI Ha OCHOBE

00001ICHNS 3HAHUN.



. [IpeoOpa3oBbiBaTh MHPOPMAILIMIO U3 OJHON (OPMBI B JPYTyIO: COCTaBISATh
0oJiee MPOCTOM IaH Yy4eOHO-HAYYHOTO TEKCTA.
. [Tpeobpa3zoBbIBaTh HHMOPMAIIHIO U3 OAHOM (POPMBI B IPYTYIO: IPEACTABIIAT

uHGOPMAIIUIO B BUJIE TEKCTA, TAOIHUIIBI, CXEMBI.

3.2.2. Perynstusubie YV /I:

. CamMocTosATenbHO (POpMYIHPOBATH LENH 3aHATHS TOCIE MPEABAPUTEIHLHOTO
00CyXIeHHS.

. YYuThCsS COBMECTHO C YyuuTeJdeM OOHapyXwBaTh U (HOPMYIUPOBATH
y4eOHyI0 TpoOemy.

. CocTaBisTh IJ1aH penieHus mpo0IeMsbl (3a/1a4n).

. PaGotas mo TuTaHy, CBEpSITH CBOM JCHCTBHUA C TEIBIO W, TIPH

HEO0OXOIMMOCTH, UCTIPABIISITH OIIHOKH.
. B namanore ¢ yuuTeneM y4HMThCA BBIpaOaTHIBaTh KPUTEPUU OLICHKH U
OTIPEICISITh CTEMEeHb YCIICITHOCTH BBITOJIHEHHSI CBOEH paboThl M PabOThI BCEX,

HCXOOA U3 UMCIOIIUXCA KPUTCPUCB.

3.2.3. KommynukatuBabie YV /I:

. JloHeCTH CBOIO MO3UIIMIO JI0 JPYTUX: OPOPMIISITH CBOM MBICIU B YCTHOU H
MMMCEMEHHON PeUd ¢ yUETOM CBOMX YUCOHBIX M )KU3HEHHBIX PEUEBBIX CUTYAIIHH.

. JloHeCTH CBOIO TMO3MIIMIO JI0 JAPYTUX: BHICKA3bIBATh CBOIO TOYKY 3PECHHS U
IBITaThCS €€ 000CHOBATH, MPUBOAS APTyMCHTHI.

. Crnymarhe ApYyTHX, MBITaThCS NPHHUMATh JPYTYH0 TOYKY 3pPCHHS, OBITH
TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHHUSI.

. Yutath BCIyX M IPO ce0S TEKCTHl HAYYHO-TIOMYJIAPHOU JIUTEPATYPHI U TIPU
TOM: BECTH <«JIMAJIOT C aBTOPOM» (IIPOTHO3ZUPOBATH OyAyIllee UTEHUE; CTABUTH
BOINIPOCHI K TEKCTY W HCKAaTh OTBETHI; MPOBEPATH ce0s); OTHENSATH HOBOE OT
W3BECTHOTO; BBIJICIISITh TJIABHOE; COCTABIISTH TIJIaH.

. JloroBapuBaThCs C JIFOABMH: BBITIOJNHSSI PA3JUYHBIE POJU B TPYIIIE,

COTPYIHUYATh B COBMECTHOM PEIlIeHUH MPoOIeMbI (3a1a4n).



. YYuThCS YBOKHUTETHLHO OTHOCHTHCS K TIO3HMIMH JPYrOro, YyYWUTHCS
JIOTOBAPUBATHCA.

3.3. IlpeameTrHbie pe3yiabTaThl

[IpeameTHBIMH  pe3yJbTaTaMU pealu3alldd MPOTPAMMBI  CTAaHET CO3JaHUE
dbyHIaMeHTa ISl MaTeMaTHYeCKOro pa3BUTHS, (OPMHUPOBAHHUE  MEXAHH3MOB

MBIIUJICHHA, XapaKTCPHBIX IJIA MaTEMaTHYE€CKOMN ACATCIBbHOCTH, 4 UMCHHO!

® IMO3HAKOMHUTBECI CO CIIOCOO0aMU peiCHusl HCCTAHAAPTHBLIX 3a4ddad II0
MaTCMaTHUKCEC,
® IMIO3HAKOMUTBCA C HECTAHAAPTHBIMU MCTOAAMH PCIOCHUS Pa3JIMYIHBIX

MaTeMaTHYCCKUX 3a7a4;
. OCBOUTH JIOTUUECKHUE TPUEMBI, IPUMEHSIEMBIC MTPU PEILICHUH 3a1aY;

. paccyxaaTh NMPU PEIICHUH JOTUYECKUX 3a/1ay, 3a7a4 Ha CMEKAJIKy, 3a/lad Ha
SPYAUIMIO U UHTYUIUIO

. MTO3HAKOMUTBCS C UCTOPUEH pa3BUTHUS MaTeMaTHYeCKON Hayku, Ouorpadueit
W3BECTHBIX YUCHBIX-MAaTEMaTUKOB.

. pacCIIMPUTL CBOM KPYTro30p, OCO3HATHh B3aMMOCBSI3b MAaTEMATUKU C JPYTUMU
Y4EOHBIMHU AUCIUTIIIMHAMH U 00JACTIMM KU3HU,

. MMO3HAKOMUTHCS C HOBBIMHM paszjielaMd MaTeMaTHUKH, WX DJIEMEHTaMHu,
HEKOTOPBIMU TpaBUJIAaMH, a MPHU KEJAHUM CAMOCTOSITEJIbHO PAaCHIMPUTh CBOU
3HAHHUSA B OTHX 00JIACTX;

. MO3HAKOMUTBCS C QJITOPUTMOM HCCJIEAOBATEIILCKOW JIEATEIBHOCTH U
NPUMEHSIThL €ro JUId peIIeHWS 3aJad MaTeMaTUKd U JPyrux oObjacte
JIESITCIIbHOCTH;

. MPUOOPECTH OMBIT CAMOCTOSITEIIBHON JEATETHHOCTH MO PEIICHUIO YUeOHBIX
3a1ad4;

. MPUOOPECTH OIBIT MPE3EHTAIUU COOCTBEHHOTO MPOIYKTA.

3.4. ®opMmbl MOJBEICHHUS UTOTOB



[TonBeneHne UTOTOB BHEYPOUHOU AEATETLHOCTH MPOXOAUT B CIEIYIONTUX (hopMax:

HY6J'II/I‘IHOC BBICTYIIJICHHC,

CO31aHHuC COOCTBEHHBIX BHUJICOPOJIMKOB, 3alllyTa

IMPOCKTOB, IPOBCACHUC CAMOIIPC3CHTALIUN, MATCMAaTHYCCKasA UI'pa.

4, KaﬂeH)IapHO-TeMaTH‘leCKOG INJTAHUPOBAHUE

Ne | Tema/pasnen KoumnuecTBo 4acoB, | DJICKTPOHHbIE yueOHo-
n/m OTBOJUMBIX HA OCBOEHHE | METOAMYECKHE
TeMbI MaTepuaIbl
NPaKTHKa | K/p | Bcero
1 | 3HakomMcTBO 2 2
2 | Cio:keTHBIE 5 5
3aa4u /|
pedychl
3 | T'eomerpust 4 4
4 | 3HakoMcTBO ¢ |5 5
JIOTUKOM
5 | 3aHumareabnble | 14 14
3a1a4m
6 | TexcroBbIE 4 4

3aJJavdu




