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IlosicHuTeILHAS 3aMUCKA.

Pabouas mporpamma no kypcy «Maremarukay s 4-ro Kjlacca COCTaBJI€HAa Ha OCHOBE aBTOPCKOM mporpammbl  «Marematukay» (aBTopbl: 4
kiace, B Tpéx vactsax aBropel T.E.JlemunoBa, C.A.Ko3ioBa), sBastomelics coctaBHOW dacThio OOpazoBaTenbHOM cucteMbl «lllkoma 2100,

NPUMEPHOM MpOrpaMMbl HadalbHOrO 00mero odpaszoBanus oT 8 ampens 2015 r. Ne 1/15, OOIT MOY COIIl Ne33 u B COOTBETCTBHHU C
TpeboBaHusaMHu DeeparbHOr0 KOMIIOHEHTA FOCYAaPCTBEHHOTO CTaHAapTa Ha4yalbHOTO O0LIEro 00pa30BaHusl.

Ha u3ydenune matematuku B 4 kiacce oTBoauTCs 136 gacoB (4 yaca B HEJIENI0) aBTOPCKOMY IUIAHUPOBAHUIO U TI0 0a3MCHOMY y4EOHOMY IIIaHy
2017 r. (34 ven * 4 yp/uen. = 136 u).

Y4eOHO-MeTOANYECKNIT KOMILIEKT:
HanmeHnoBaHMe y4eOHUKA, TeTPAIH Tox ABTOp
H31aHus
«Maremaruka 4 xiacey» 1, 2, 3 yacth 2013 T.E. lemumoBa, C.A.Ko3znosa, A.Il. Toukux

ConepsxkaHnue y4eOHOI o npejamMmera.
Pazaen |. Yncaa ot 1 10 100 (24 yaca)

1. TloBTopenue u 0600IIEHNE MaTepralla, U3Y4EHHOTro B 3-M Kiacce- 84
2. Jlpobu — 164

Pa3nes |1. Muoro3naunsie ynciaa (104 yaca)
1. Hymepatuisi MHOTO3HAYHBIX Yncen -129

2. Beanunus! -12y
3. CloXeHHe U BEIMUTAHUE YUCe-84
4, VYMHOXEHHUE U JIeJIEHUE YUCEn-724

IoBTOpeHue u 0000mIeHNe U3Y4EeHHOT0 B 4 KJ1acce (8 yacoB)




Yucna v onepanuy HaA HUMH.

JlpobHuvie uucna.

Hpobu. CpaBuenue npodeii. Haxoxxnenue yactu yncia. HaxoxxeHue dncia rmno ero 4acTH.

Kakyro gacTh 0JTHO YHCIIO COCTABIISET OT IPYroOrO.

Crnoxenue 1po0eii ¢ OJJMHaKOBBIMU 3HAMEHATEIAMU. Beranranue qpodeii ¢ 01MHAaKOBBIMU 3HAMEHATEISIMH.

Yucna om 1 0o 1 000 000.

Yucna or 1 no 1000 000. Yrenune u 3anucek uncen. Knace enunun u kimacce toeicsd. |, I, 11l pa3psasl B kimacce enuHUIl U B KJlacce THICSY.
[IpeacraBnenue ynciaa B BUJIE CYMMBI €0 pa3psIHbIX ciaraeMbiXx. CpaBHEHUE YHCEIL.

Yucna om 1 0o 1 000 000 000.

VYcTHasa U IMCbMEHHAsi HyMepalysi MHOTO3HAYHbIX YUCEIL.

YucnoBoi syd. JIBMKEHHME MO YUCIOBOMY Jiydy. Pacrnosjo’keHue Ha 4YHCIOBOM JIyd€ TOYEK C 3a/JlaHHbIMM KOOpAMHATAMH, OINpEIesICeHUE
KOOPJAMHAT 3aIaHHBIX TOYEK.

Tounble n MpUOTMKEHHBIE 3HAUEHHS BeMunH. OKpYTIIEHHE YHCEeN, UCTIOIh30BaHNE OKPYTTICHHS B TPAKTUYECKOM EATEITLHOCTH.

Croorcenue u sbiyumanue yucel.

Omnepanuu CII0KEHUS U BEIYUTaHUS Hax unciaMu B ipenenax oT 1 go 1 000 000. [Tpuémbl paroHaNbHBIX BEIYACICHUH.

Ymnooicenue u oenenue uucen.

Vmuoxenue u genenne grcea Ha 10, 100, 1 000.

YMHOXEHUE U JIeJICHUE YUCE, OKAaHYMBAIOLUXCS HYJIAMHU. Y CTHOE YMHOXKEHHUE U JICJICHHUE YMCEe HAa OAHO3HAYHOE YMCIIO B CIy4asix, CBOAUMBIX
K nerictBusiM B mipeaenax 100.

[IucbMeHHOE YMHOKEHHE U JIeJICHUE HAa OJTHO3HAYHOE YHCIIO.

YMHOXEHUE U JACIICHUE HA JBY3HAYHOE U TPEX3HAYHOE YUCIIO.

BeanunHbl 1 X H3MeEpeHHeE.

Onenka miomanu. [Mpubnmxénnoe BerunciaeHue miomiaaen. [lnomanu cocraBubix ¢uryp. HoBble eauHUIBI TIIOMIATN: MMZ, KMZ, TeKTap, ap
(cotka). ITnomanp NpsMOYTroIbHOTO TPEYTOJIbHUKA.

Pabota, mpon3BoIUTETLHOCTH TPY/Aa, BpeMs paOdOTHI.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXAYy TIpyNIaMH BEIMYUH: CKOpPOCTb, BpEMs, pAacCTOSHHE; II€HA, KOJUYECTBO, CTOMMOCTS;
MIPOU3BOJIUTENILHOCTD TPYZa, BpeMs padoThl, pabota. DopMyiibl, BRIpaXKaroIiue 3TH 3aBUCUMOCTH.

TexkcroBble 3a1a4U.

OpnHOBpeMEHHOE JBUKEHHE 110 YUCIOBOMY J1ydy. BcTpeuHoe ABM)KEHUE U IBUKEHHE B IPOTUBOIOIOKHOM HampaBieHUH. [[BUKEHHE BIOTOHKY.
JIBM>KEHHE ¢ OTCTaBaHUEM. 3a/1a4y C AJIbTEPHATUBHBIM YCIIOBUEM.

DJIeMEeHTBI TeOMeTPHUH.

V3MeHeHne NoJI0kKeHNs: 00bEMHBIX (PUTYp B IPOCTPAHCTBE.

OO6bEMHBIE (PUTYpBI, COCTABIIEHHBIE U3 KYOOB U MapauleenuIe/10B.



[IpsimoyronbHas cucteMa KOOpAMHAT Ha MIIOCKOCTH. COOTBETCTBHE MEXTy TOUKAMH Ha IJIOCKOCTH M YIOPSAOYEHHBIMU ITapaMU YHUCEIL.

JIeMeHTBbI aJIredpbl.

Brruuciienue 3Ha4eHU YUCIOBBIX BBIPAKEHUH, COAEpIKAIIMX 10 MIECTH JCHCTBUHM (cO CKOOKaMu M 0e3 HUX), HA OCHOBE 3HAHUS IpaBHJIA O
HOPSAKE BBIMIOJIHEHUS IEHCTBUN U 3HAHUS CBOWCTB apu(METUUECKUX AeHCTBUM. Vcrionb30BaHie ypaBHEHUI IIPU PEIIEHUH TEKCTOBBIX 3ajiau.

DJIeMeHTBI CTOXaCTHKH.

C6op n 06paboTKa CTaTUCTHUECKONW MH(DOPMALIUK O SABJICHUAX OKpYyKarole aedcTBuTenbHOCTH. Onpockl 00IIeCTBEHHOIO MHEHHS Kak cOop U
00paboTKa CTaTUCTHYECKON MHPOPMALIUH.

IToHsATHE O BEPOSITHOCTHU CITy4alHOTO COOBITHS.

Croxactuueckue urpbl. CripaBeIMBbIE U HECTIPABEJINBBIE UTPBI.

ITonsaTne cpenHero apupmMeTn4eckoro HECKOJIbKHMX 4ncell. 3a1a4l Ha HaXOKACHUE CPEIHEro apupMeTUYECKOrO.

Kpyroseie quarpammel. Utenne nH(pOpMaIum, coaepxKameiics B KpyroBoi quarpaMme.

3aHuMaTe/IbHbIC U HECTAHIAPTHBIE 3a1a4H.

[Ipunnun Jqupuxie.

MaremaTHuuecKue Urpsl.

HTorosoe noBTopenue.

Tpeﬁonaﬂnﬂ K YPOBHIO MOATOTOBKH YYalIuXCs.

IlnanupyemMble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHS MAaTEeMATHKH.

IIpenmeTHbIMu pe3yJibTaTaMu U3ydeHHs Kypca «MaTematukay B 4-M Kilacce SBISIIOTCS (OPMUPOBAHUE CIETYIOMINX YMEHUH.
1-i1 yposenwv (neobxoo0umbwiii)

Yyartuecs 0onicHbl ymems:

- WCTOJIL30BaTh MPH PEIICHUH PA3IMYHBIX 33/1a4 HA3BaHKE W TOCIICIOBATEILHOCTh YMCeN B HaTypasibHOM psiny B mipenenax 1 000 000 (c kakoro
qrclia HAaUMHAETCS 3TOT P, Kak o0pa3yeTcs KaKI0e CIeIYIOIIee YHCIO B 3TOM PAY);

- OOBSICHATH, Kak 00pa3yeTcs KaKaas Cenyromas cueéTHas equHUIIA;

- WCIOJNB30BaTh NPU PEIICHUU Pa3IMYHBIX 3a/1a4 Ha3BAHUS U MMOCIIE0BATENLHOCTD Pa3psI0B B 3aMKCH YHCTIA;

- WCIOJIb30BaTh NPU PEIICHUU PA3IUMIHBIX 33J1a4 Ha3BaHUS ¥ ITOCIICIOBATEILHOCTD MIEPBBIX TPEX KIIACCOB,
paccka3bIBaTh, CKOJIBKO Pa3psI0B COACPKUTCS B KAXKIIOM Ki1acce;
OOBSCHATH COOTHOIICHHE MEXK]TY pa3psIaMH,



- WCIOJNB30BaTh MPU PEIICHUU PA3TUYHBIX 33a/1a4 U 000CHOBAHWU CBOMX JCHCTBHI 3HAHWE O KOJHYECTBE Pa3psIOB, COACPIKAMUKCS B KAXKIOM
KJ1acce;

- WCIOJIBL30BaTh MPH PEIICHUH PA3IMYHBIX 33]1a4 1 0OOCHOBAaHUH CBOUX JCUCTBUN 3HAHHE O TOM, CKOJIBKO €IMHUI] KaXJI0TO KIIacca COIACPIKUTCS
B 3aITMCH YHCJIA;

- WCIOJB30BaTh NPU PEIICHUU Pa3IMIHBIX 33/1a4 U 000CHOBAHUH CBOUX JEHCTBHI 3HAHKE O MO3UIIMOHHOCTH JAECATUYHON CUCTEMBI CUMCIICHHUS,

- WCIOJIb30BaTh MPHU PEHICHUH PA3JIMYHBIX 33Jla4 3HAHWE O CJMHMIIAX M3MEPEHUS BEIWYMH (JUIMHA, Macca, BPeMs, IUIOIIA/b), COOTHOIICHHUH
MEXy HUMH,

- WCIOJIb30BaTh MPHU PEHICHHH PA3JIMYHBIX 3a/a4 3HaHWE O (PYHKIIMOHAIBHOH CBSI3W MEXKIY BEIMYMHAMHU (LIEHA, KOJUYECTBO, CTOMMOCTH;
CKOPOCTb, BpeMsi, PACCTOSIHHE; TPOU3BOIUTEIILHOCTD TPY/a, BpeMs paboThl, paboTa);

- BBINOJHATH ycTHBIC BerumciieHus (B npeaenax 1 000 000) B ciayyasx, CBOAMMBIX K BRIYUCICHHUAM B nipeaenax 100, 1 MuCbMEHHBIC BRIYHCICHHUS
B OCTAJILHBIX CIIyYasiX, BBITOJHATH TPOBEPKY MPABUIBHOCTH BBIYUCIICHUI;

- BBINOJHATH YMHOKeHue U nenenue ¢ 1 000;

- pemaTh MPOCTHIE W COCTaBHBIC 3aJ]a4d, PACKPHIBAIONINE CMBICI apu(PMETHUSCKUX NEUCTBHIA, OTHOIICHUS MEXKIY YHUCIAMH U 3aBHUCHMOCTH
MEXy TPYIIaMH BEJTHYUH (1IeHa, KOJINYECTBO, CTOUMOCTh; CKOPOCTh, BPEMSI, PACCTOSIHUE; IPOU3BOJAUTEIBHOCTD TPY/Ia, BpeMsi paboThl, paboTa);

- pemaTh 3a7a4u, CBI3aHHBIC C JBM)KCHHUEM JBYX OOBEKTOB: HABCTPEUY U B IIPOTHBOIIOJIOKHBIX HAIPABICHHSIX;

- pemaTh 3a1a4d B 2—-3 JCWCTBHS Ha Bce apu(METHYCCKUE NCHCTBUS apU(PMETHUESCKHM CIOCOOOM (C ONOpPOM Ha CXEMbI, TAOJIMIBI, KpaTKUE
3alHCH U IPYTUe MOJEIIN);

- OCO3HAHHO CO3/1aBaTh AJTOPUTMbI BEIYHCICHHUS 3HAUCHUH YMCIOBBIX BBIPAKCHUM, COJICPIKAIIMX 10 3—4 AeicTBUM (CO CKOOKaMHu U 0e3 HHX ), Ha
OCHOBE 3HAHUS MPaBUIJIA O TIOPSAKE BBHITOJHEHUS ICHCTBUN M 3HAHUS CBOWCTB apU(PMETUUYCCKUX JCHCTBHIA U CIIEIOBATH TUM alTOPUTMAaM, BKIIFOYAS
aHaJIN3 ¥ MPOBEPKY CBOUX JICHCTBHIA;

- TPOYMTATH 3aMMCAHHOE C TIOMOIIBIO OYKB MpoCTeiiee BRIpaKeHHe (CyMMy, pa3HOCTb, MPOU3BEICHNE, YaCTHOE), KOT/1a OJIMH M3 KOMIIOHCHTOB
JeHCTBHS OCTAETCS MOCTOSIHHBIM U KOT/1a 002 KOMIIOHEHTA SBJISIOTCS IEpEMEHHBIMU

- OCO3HAHHO ITOJIH30BATHCS AITOPUTMOM HAXO0KJICHUS 3HAYCHHUSI BRIPAKECHUH C OHON NIEPEMEHHOM MPH 3aJaHHOM 3HAYCHUH TIEPEMEHHBIX;

- UCIONB30BaTh 3HAHUE 3aBUCUMOCTU MEXIYy KOMIIOHEHTAaMH MU pe3yabTaTaMH JEHCTBUI CIOXKEHHsI, BHIYUTAHUS, YMHOXKEHUS, ACIEHUS TpU
pellicHUH ypaBHeHHH Bua: a+=X=b;x—a=b;a-x=b;a:x=b;x:a=b;

- yMeThb CpaBHHBATh 3HAUYEHUs BBIPAKEHUH, COJEpKAlINX OIHO JEHCTBUE; MOHUMATh M OOBSICHATH, KaK H3MEHSETCS PE3yibTaT CIOKEHUS,
BBIYATAHUS, YMHOKCHUS U JICJICHUS B 3aBUCHUMOCTH OT U3MCHECHHUS OJTHON M3 KOMITOHEHT.

- BBIUUCIATH 00bEM Napasuienenunena (Kyoa);

- BBIYUCIISITH IUIOMAAb U IEPUMETP PUTYP, COCTABICHHBIX U3 TPSIMOYTOJIHLHUKOB;

- BBIJICJSITh U3 MHOXECTBA TPEYTOJIbHUKOB MPSIMOYTOJIBHBIN U TYMOYTOJIBHBIN, paBHOOEAPEHHBIM U PABHOCTOPOHHUN TPEYTOJIbHHUKHY;

- CTPOWTH OKPYKHOCTD TT0 3a/IaHHOMY PaJIUYCY;

- BBIJICJISITH U3 MHOXKECTBA T€OMETPUYECKHUX (DUTYP TUTOCKUE B 00BbEMHBIE (DUTYPHI;
pacro3HaBaTh TIeOMeTpHUYeCKHe (UTYPHI: TOodYKa, JHHHS (TpsiMasi, KpUBas), OTPE30K, JIyd, JOMaHas, MHOTOYTOJIBHHK H €ro 3JIEMEHTHI



(BepIIMHBI, CTOPOHBI, YTJIBI), B TOM YHCIIE TPEYTOJbHUK, MPSIMOYTOJIbHUK (KBaJApar), yroi, Kpyr, OKpY>KHOCTb (ILIEHTp, panuyc), napauienenunes (Kyo)
U €r0 2JIEMEHTHI (BEepUINHBL, peOpa, TpaHu), MUpaMuay, map, KOHyC, HUIHHID;

- HaXOJWTb CpeJHee apu(hMETHUECKOE ABYX YHCEN.

2-11 yposeHb (NpocpammHblil)

VYyaiuecs oonorchvl ymems:

- HCIIOJIb30BATh MPHU PEUICHUH PA3TUYHbIX 3a/1a4 1 000CHOBAaHUH CBOMX JACMCTBUI 3HAHME O HA3BaHHUU U MOCIIEJOBATEILHOCTH YHCEN B Mpenenax
1 000 000 000.

Yyammecs 0oaxcHbl umems npedcmasienue 0 TOM, KaKk YATaTh, 3alMChIBaTh U cpaBHUBATH vrcia B npeaenax 1 000 000 000;

VYyaiuecs oonoichvl ymems:

- BBINOJHATH MPUKUJIKY PE3YIbTaTOB apu(PMETUYECKUX IEHCTBUIN MPU PELICHUH MPAKTUYECKUX U MIPEIMETHBIX 3a/1a4;

- OCO3HAHHO CO3/1aBaTh AJTOPUTMBI BHIYMCIICHUS 3HAYCHUI YHCIOBBIX BBIPAKECHUH, cofepxKamux 10 6 neicTBuil (co ckoOkamu u 0e3 HHX), Ha
OCHOBE 3HaHMS MPaBUJIA O TOPSAKE BBHIOIHEHUS IEUCTBUN U 3HAHUS CBOWMCTB apu(PMeTHUYECKUX ACHCTBUI U CIEI0BATh 3TUM alNTOPUTMAaM, BKIIOYAs
aHaAJIU3 U IPOBEPKY CBOUX JECHCTBUN;

HAXOJUTh YaCTh OT YKCIIa, YUCIIO M0 €ro YaCTH, Y3HaBaTh, KaKyI0 YacTh OJHO YHUCIIO COCTABISET OT APYroro;

MUMETH MPEJCTABICHUE O PEIICHUHN 3aJad Ha YaCTH;

- TIOHMMATb U OOBSCHATH PEIICHUE 33]a4, CBA3aHHBIX C ABMKCHHEM JBYX OOBEKTOB: BJAOTOHKY M C OTCTaBaHHEM;

YUTaTh M CTPOUTH BCIIOMOTATEIbHBIE MOJICTH K COCTAaBHBIM 33/1a4aM;

- pacmo3HaBaTh INIOCKHE T€OMETPUYECKHe (PUTyphI MPU U3MEHEHUH UX TOJOXKEHHS Ha MJIOCKOCTH;

- pacrio3HaBaTh 00BEMHBIE TeNa — mapauiesnenunes (Ky0), mupamMua, KOHYC, IUJIMHIP — IPH U3MEHEHUH X MOJIOKEHHS B IPOCTPAHCTBE;
- HaxoauTh 00BEM QUTyp, COCTABICHHBIX U3 KyOOB U MapaljieseuIe/OB;

- HCHIOJB30BATh 33JaHHBIC YPABHEHUS TIPU PEIICHUH TEKCTOBBIX 3a]1ad;

- pelaTh ypaBHEHHs, B KOTOPBIX 3aBUCUMOCTb MEX/Iy KOMIOHEHTAMHU U PE3yJIbTaTOM JEHCTBHUS HEOOXOIMMO IPUMEHUTh HECKOJIBKO pa3: a - X £
b=c, (x£b):c=d;atx+b=cwunmp.,;

YUTaTh MH(OPMAIIHIO, 3aAITUCAHHYIO C IOMOIIBIO KPYTOBBIX IUarpamM;

pemaTs npocTenmme 3a1a4u Ha npuHIun upuxie;

HaXO/IUTh BEPOSITHOCTH MPOCTEHIINX CITydyaltHBbIX COOBITHH;

HAXO/IUTh CpeIHEE apU(PMETHIECKOE HECKOIBKHUX YUCET.

IInanupyemMble pe3yJibTaThl JOCTUKEHUSI THYHOCTHBIX M MeTanpeIMeTHbIX pe3yabTaToB HaxoaaTes B OOII HOO pasgen _1 nmyHkr _2



