MartemaTtuka 5-9 kiaaccol (PI'OC)
AHHOTaNuA

Kypc maremaruku B cTapuimx Kjaccax SIBISETCS JOTHYECKUM MPONOJIKEHHUEM U3YYECHUS
3TOr0 MpeaMeTa B JAOMOJHUTEIBHOM IMEPBOM (Il) knacce u I-IV xmaccax. Pacnpenenenue
yue0HOro MaTepuana, TaK e Kak U Ha MPeAbIAYIIeM 3Tare, OCYIIECTBISIFOTCS KOHIIEHTPUYECKH,
YTO TMO3BOJISIET OOECIEYUTh TMOCTEIICHHBIA TMEpPexXod OT HCKIIOYUTETFHO MPAKTHYECKOTO
U3YyYEHHUs MAaTEMaTUKH K MPAKTHKO-TEOPETUYECKOMY H3YyUEHHIO, HO C O00S3aTeNIbHBIM yYeTOM
3HaYMMOCTHU YCBaMBaE€MbIX 3HAHUU U YMEHUI B (OPMHUPOBAHUH KU3HEHHBIX KOMITETEHIIH.

B npornecce o0ydenus maremaruke B V-IX kiaccax pemaroTcs ciaeIyionue 3a/1aqu:

— JlanbHeliimee ¢opMHpOBaHHME M Pa3BUTHE MAaTEeMaTHYECKUX 3HAHUM M YMEHUH,
HEOOXOUMBIX JJISi PELICHHs MPaKTUYECKUX 3a7ad B Y4eOHOM M TpYyHOBOM NEATENbHOCTH;
HCIIOJIb3YEMBIX B ITOBCEIHEBHOMN KU3HHU;

— Koppekiuuss HeIoCcTaTKoB IO3HABATENIBHON NEATEIbHOCTH W TOBBIIICHHE YpPOBHS
00I11eT0 pa3BUTHS;

— BocnuTaHue moioXuTeNbHBIX KA9eCTB U CBONCTB JINYHOCTH.

Hymepanusi. Urenne u 3anucek uucen or 0 mgo 1000 000. Kmaccel u paspsibl.
[TpencraBneHre MHOTO3HAYHBIX YHCEN B BUJIE CYMMBI pa3psAHbIX ClIaraeMblX.

CpaBHeHME U YyIOPSII0UEHIUE MHOTO3HAUHBIX YHCET.

EnquHunbl u3MepeHHsi M HUX COOTHOIIeHHWsl. BenwuuHbI (CTOMMOCTB, IJIMHA, Macca,
€MKOCTb, BpeMsl, IJIONIab, 00beM) U €AUHUIIBI X U3MEpeHUs. EquHUIIbI n3MEpeHns CTOMMOCTH:
xoneiika (1 x.), pyons (1 p.). Eqununer usmepenus mamuabl: MuumameTp (1 mm), caatumetp (1
cm), nerumetp (1 am), metp (1 m), kunometp (1 km). Enununier uamepenus maccol: rpamum (1 1),
kunorpamm (1 kr), neatnep (1 17), Tonna (1 T). Eqguanma usmepenus emxoctu — autp (1 ).
Enunauier msmepenus Bpemenu: cekynaa (1 ¢), munyra (1 mun), gac (1 1), cytku (1 cyt.), Henens
(1uen.), mecsr (1 mec.), rox (1 rox), Bek (1 B.).EauHunbl u3MepeHus IUIOMIAAN: KBaIpaTHBIN
muuaMeTp (1 kB. MM), kBagpatHeiidi cantumeTp (1 kB. cM), kBaapaTHbid geuumerp (1 kB. AM),
kBazparHbiii MeTp (1 kB. M), KBagpaTHbid Kunometp (1 kB. kM).EnuHuier n3mepenus oobema:
kyonueckuii MuummmeTp (1 ky0. Mm), kyOmueckuid cantumerp (1 kyO. cMm), KyOWdecKuid
neramMetp (1 ky0. nm), kyouueckuit Metp (1 ky0. M), kyouueckuit krtomeTp (1 Ky0. Km).

CooTHOILIEHUS MEXIY €IUHULIAMU H3MEPEHUs] ONHOPOAHBIX BeauuuH. CpaBHEHUE U
YIOPSAIOUEHUE OTHOPOIHBIX BETUYHH.

[IpeoOpa3oBanus yKcen, NOTYYEHHBIX P U3MEPEHUN CTOUMOCTH, UTMHBI, MACCHI.

3anuch ymcell, NOJyYeHHBIX PU U3MEPEHUH JJIMHBI, CTOUMOCTH, MacChl, B BUJE

JECITUYHOMN IpoOH 1 oOpaTHOE Mpeodpa3oBaHue.



Apupmernueckue aeiictBusi. ClioKeHUE, BBIYMTAHHE, YMHOXXEHUE U JICJICHUE.
Ha3Banus KOMIIOHEHTOB apU(PMETHUECKUX NEHCTBUMNA, 3HAKHU JICHCTBUH.

Bce Buabl yCTHBIX BBIYMCIEHUH € paspsaHbiMu eauHunaMu B mpezgenax 1 000 000; c
LEJIBIMU YHCIIaMU, TIOJyYEeHHBIMU TIPU CUETE U MpH U3MepeHuu, B npeaenax 100, nerkue ciydau
B npenenax 1 000 000.

AJNTOPUTMBI ~ THCBMEHHOTO  CIIOXKEHHWS, BBIYUTAHUSA, YMHOXKEHUS U JCICHUA
MHOTO3HAYHBIX YHUCEII.

HaxoxneHne Hen3BeCTHOrO KOMIIOHEHTA CI0KEHUS U BEIYUTAHUSI.

CnocoObsl MPOBEPKH TPABUIBHOCTH BBIYHCICHUA (aJITOpPUTM, OOpaTHOE JICHCTBHE,
OLIEHKA JOCTOBEPHOCTHU PE3YJIbTATA).

CrnoxeHue 1 BBIYUTAHUE YUCEI, TOJIyYeHHBIX TPU U3MEPEHUH OJTHOMU, IByMsi MepaMH, 6e3
npeoOpa3zoBaHus U ¢ mpeoOpa3zoBanueM B npezaenax 100 000.

YMHOXEHHE U JIeJIeHHE LIEIbIX YMCEeNl, MOJIYYCHHBIX MPU CUeTe W IpPU U3MEpPEHUH, Ha
OJJTHO3HAYHOE, ABY3HAYHOE YUCIIO.

[Mopsinok nevictBuil. HaxoxaeHue 3Ha4eHUs] YUCIOBOTO BBIPAXKEHUS, COCTOSIIETr0O U3 3-4
apuMeTUIECKUX JIeHCTBUM.

Hcnonp30BaHue MUKPOKAJIbKY/ISATOPA JUIsl BCEX BUOB BHIYHCICHUH B TIpe

nenax 1000 000 ¢ menplMM YHMCIaMU M YUCJIAMM, MOJIYYEHHBIMHM IIPH HM3MEPEHUH, C
IPOBEPKON pe3ysbTaTa MOBTOPHBIM BBIYMCICHHEM Ha MUKPOKAJIBKYIISATOPE.

Apodu. [lons BenuuuHbl (TIOJIOBMHA, TPETh, YETBEPTh, NecATas, COTas, THICSYHASA).
[Tonyuenue nonei. CpaBHEHHUE JOJIEH.

OOpa3oBanue, 3aMUCh U YTEHHE OOBIKHOBEHHBIX IpoOeil. Yucnurenb M 3HaAMeHATENb
npobu. IlpaBunpHble M HempaBwibHble JApoOH. CpaBHeHHE JpobOeil ¢  OAMHAKOBBIMH
YUCIIUTESIMH, C OJJMHAKOBBIMH 3HAMEHATEIISIMH.

Cwmemannoe uucino. [lomyuenue, uteHue, 3anuchb, CPaBHEHUE CMEIIAHHBIX YHCEIL.

OcHOBHOE CBOMCTBO OOBIKHOBEHHBIX ApoOeii. [IpeoOpa3zoBanus 0OBIKHOBEHHBIX IpoOei
(erkue ciydyam): 3aMeHa MEJNKHX JAosiell Oonee KPYMHBIMU (COKpAalICHHE), HEMpPaBUIBHBIX
npobeil 1enbIMH WM CMENIaHHBIMU YHCIIaMH, LENbIX M CMEIIaHHBIX YHCEN HENpaBUIbHBIMU
npoosimu. [IpuBeeHne 0OBIKHOBEHHBIX Ipo0ei K 00IIeMy 3HaMEHATEIO (JIETKUEe CIydan).

CpaBHeHue pobeli ¢ pa3HbIMU YUCIIUTENISIMU U 3HAMEHATEIISIMU.

CrnoxeHue 1 BEIYMTaHNE OOBIKHOBEHHBIX JIPOOEH C OIMHAKOBBIMU 3HAMEHATEISIMH.

HaxoxxneHue oqHoN Wik HECKOJILKUX YacTeH YHCa.

Jlecatuunas n1poOb. UTeHHe, 3aMKCh AECATUIHBIX IPOOCH.

Bripakenue necsaTHUHBIX IpobOeit B 0oniee KPYMHBIX (MEJIKHX ), OJJMHAKOBBIX JOJISX.

CpaBHeHUE IECATHYHBIX IPOOEH.



CrnoxxeHre ¥ BBIYMTaHUE ACCATUIHBIX ApOoOei (BCe ciydan).

YMHOXEHHE W JeJeHHUEe JACCSITHYHON IpoOM Ha OIHO3HAYHOE, JBY3HAYHOE YHCIIO.
JleficTBUSL CNIOXKEHUS, BBIUMTAHUS, YMHOXCHHS W JACICHHUS C YHCIAMH, MOJy4YEHHBIMU TIPH
U3MEPEHHUH U BBIPAKECHHBIMU JAECSITUYHOM IPOOBIO.

Haxoxnenue necsaTHaHON IpoOu OT Yucia.

Vcrnonb30BaHNEe MUKPOKAJIBKYIATOpPA U BBHIMOJHEHUS apU(PMETHYECKHX ACUCTBUM ¢
JNECATUYHBIMU  ApOOSMU C TPOBEPKOM  pe3yiabraTa MOBTOPHBIM  BBIUMCICHHEM  Ha
MUKPOKAJIbKYIISATOPE.

[Tonsitue npouenta. Haxoxxnenue ogqHoro npoueHta ot uyncia. HaxoxaeHne HeCKOIbKUX
MPOIIEHTOB OT YHUCIIA.

Apudmernyeckue 3aaaum. [Ipocteie u cocraBHble (B 3-4 apuMeTHUECKUX JECHCTBHS)
3aJauu. 3a/laud Ha HaXOXJACHHE HEM3BECTHOTO CJIaraéMoro, yMEHbIIAeMOro, BHIYMTAEMOro, Ha
Pa3HOCTHOE€ W KpaTHOE CpaBHEHHE. 3aJaqyd, COIEp)Kallue OTHOIIEHHUs «Ooibmie Ha (B)...»,
«MeHblie Ha (B)...». 3aJaud Ha MPONOPLUUOHAIBHOE JeJNeHHe. 3ajlaud, COJAEepKalue
3aBUCHUMOCTD, XapaKTEPU3YIOIIYIO MPOIECCHI: TBIKEHUS (CKOPOCTh, BPEeMsl, MPOUICHHBINA MYTh),
paboThl (TPOU3BOMUTEIHLHOCTh TpyAa, BpeMs, 00beM Bceil padOThI), M3TOTOBIEHHUS TOBapa
(pacxom Ha MpeaMeT, KOJUYECTBO MPEIMETOB, OOMMK pacxom). 3amaud Ha pacdyeT CTOMMOCTH
(leHa, KOJNWYECTBO, OOIIas CTOMMOCTh TOBapa). 3agauyd Ha BpeMs (Ha4Yalo, KOHEII,
MPOIOJDKUTENBHOCTh COOBITHS). 3374l Ha HAXOXKICHUE YaCTH IIEJI0TO.

[IpocThie U cocTaBHbBIE 3a/1aul T€OMETPUUECKOTO COAEpKaHuUsl, TPEOYIOIINEe BEIYUCICHUS
nepuMeTpa MHOTOYTOJIbHUKA, TUIOIIAIN MPSIMOYTojJbHUKA (KBajgpara), o0beMa MpsiMOYTroJIbHOTO
napauienenunena (Kyoa).

[TnarupoBaHue Xona pemieHus 3a1a4m.

ApudmeTrueckue 3a1a4u, CBI3aHHbBIE C IPOTrPaMMOi POoUIBHOTO TPyAa.

I'eomeTpuueckuii MmatepuaJ. Pacno3naBanue u M300pakeHHE T€OMETPUUECKUX (PUTYD:
TOYKa, JUHHS (KpHUBas, MpsMas), OTPE30K, JIOMaHas, Yroj, MHOTOYTOJbHUK, TPEYTOJbHUK,
NPSIMOYTOIBHUK, KBaJpaT, OKPYKHOCTh, KpYI, MapamienorpamMm, pomo6. Hcmonb3oBaHue
YEePTEKHBIX IOKYMEHTOB JIJIs1 BBIITOJIHEHUSI TOCTPOCHHUIA.

B3aumHoe mnonokeHHe Ha IIOCKOCTH TeoMeTpudeckux (uryp (mepecedyeHue, TOUYKU
nepeceueHus) U JUHUIA (IEPEeCeKaroTCs, B TOM YUCIe MEePIeHAUKYISIpHbIC, HE MEePECeKaloTCs, B
TOM YHCJIE TIapaJuIeIbHBIE).

VYribl, BUABl YINIOB, CMEXHbIE yribl. I'pagyc xak Mepa yria. CymMMa CMEXHBIX YIJIOB.
CyMMa yIjioB TpeyrojabHHUKA.

Cummerpusi. Ocb cummerpur. CHMMETPUYHBIE MPEAMETHI, T€OMETPUUECKHE (DUTYPHI.

[Ipenmetsl, reomerpuueckue (GUIypbl, CUMMETPUYHO PACIIOJIOKEHHbIE OTHOCHUTEIBHO OCH



cummerpuu. [locTtpoenue reomerpuyeckux  (GUryp, CHUMMETPUYHO  PACIOIOKEHHBIX
OTHOCHUTEJIBHO OCH CUMMETPUH.

[Tepumerp. Beruncnenue nepumerpa TpeyroibHUKA, MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomane reomerpuueckoit Qurypsl. OOo3HaueHue: S. BpumcieHue IMIIOMATN
MpsIMOYTOJIbHUKA (KBaJIpara).

l'eomeTpuueckue Tena: Kyo, map, napajuieenunea, TupaMuIa, Mpu3Ma, IHIIHHIP, KOHYC.
Y3HaBaHue, Ha3bIBaHWE. DJEMEHTHI W CBOWCTBA MPSMOYTOJIBHOTO Mapajienenunena (B TOM
yucie kyoa). PazBepTka m mpsMoyroiasHOTO mapasuienenunena (B Tom uucie kyba). [lmomanp
OOKOBOH M TIOJTHOM TTOBEPXHOCTH IPSMOYTOJILHOTO TIapajuiesienumesa (B TOM 9uciie Kyoa).

O6bem reomerpuyeckoro tena. O6o3HaueHnue: V. V3aMmepeHue u BbIUHCIEHHE 00beMa
IPSMOYTOJIBHOTO Mapajuiesenumnena (B ToM 4ucie Kyoa).

I'eomeTpuueckue GopMbI B OKPYKaIOLIEM MHPE.

TpeGoBaHus K NpeIMeTHBIM pe3yJibTaTaM K KOHILY 9 KJiacca:

MuHuMaIbHBIA VPOBEHD:

3HaHUe YucioBoro psaa yucen B npegenax 100 000; ureHue, 3anUCh U CPABHEHHE 1IENIBIX
yucen B npenenax 100 000;

3HAaHHE TAOIHUIIBI CIIOKEHUS OJJHO3HAYHBIX YHCET,;

3HaHUE TaOJUYHBIX CIy4aeB YMHOKEHHS U TIOTY4YaeMbIX U3 HUX CIIy4aeB JACICHHUS;

MUCHbMEHHOE BBINIOJHEHUE apu(METHUECKUX ACUCTBHM ¢ uuciamu B mpenenax 100 000
(cmoxxeHue, BBIYUTAHUE, YMHOKEHUE U JIEJICHHE Ha OJHO3HAYHOE YHMCIIO) C HCIOJIb30BaHHEM
TabnuI YMHO)KEHUS, aJITOPUTMOB MUCHbMEHHBIX apupMeTHIeCKUX NeUCTBUIA,
MUKPOKAJIBKYIIATOPA (JIETKUE CITydan);

3HaHUE OOBIKHOBEHHBIX U AECATUYHBIX APOOEH; UX MOTydeHHe, 3auch, YTCHUE;

BBINIOJTHEHHE apu(PMETUYECKUX JeHCTBUM (CIIOKEHUE, BbIUUTAHWE, YMHOXKEHHE W
JIeJICHNE Ha OJHO3HAYHOE YHCIIO) C JIECSITHUYHBIMHU JApOOSMHU, UMEIOUIMMH B 3alllCH MEHee 5
3HAKOB (II(P), B TOM YHUCIIE C UCTIOIH30BAHUEM MUKPOKAJIBKYIIATOPA;

3HaHUE Ha3BaHUM, 0003HAYCHHSI, COOTHOIICHUS KPYITHBIX U MEIKUX €IUHHI] U3MEPEHUs
CTOMMOCTH, JUIMHBI, MacChl, BPEMEHH; BBIMOJIHEHHUE JACUCTBUN C YUCIAMHU, MOJIYYEHHBIMHU MPU
U3MEPEHUH BEJUYHH;

HAXOXKJEHUE JOJM BEJIMYUHBl M BEIMYMHBI IO 3HAUYEHUIO €€ A0nM (TOJIOBHHA, TPETH,
YETBEPTh, MSTasl, JECATAs 4acTh);

pelIeHre TPOCThIX apu(PMeTHYeCcKrX 3aa4 U COCTaBHBIX 3aj1ay B 2 ACHCTBUS;

pacro3HaBaHHUe, pa3MYCHUE M Ha3bIBaHHE TeoMeTpUYeckux ¢Guryp m tena (Kyo, map,
napajuleJienunen), 3HaHWE  CBOMCTB  3JEMEHTOB  MHOIOYTOJIBHUKOB  (TpEYroJbHUK,

IPSIMOYTOJIBHUK, MTapaJIENIorpaMm);



IIOCTPOCHUE C MOMOULIBIO JIMHEWKH, YEPTEHKHOIO YrOJIbHUKA, LUPKYIsA, TPAHCIOPTHPA
JIMHWM, YIJIOB, MHOTOYTOJIBHUKOB, OKPYXHOCTEH B pa3HOM I10JIOKEHUH Ha IJIOCKOCTH;

JloCcTaToYHBINH YPOBEHD:

3HaHUE 4uciaoBoro psaa yucen B mpeaenax 1 000 000; uyreHue, 3amuch M CpaBHEHHUE
yucen B npenenax 1 000 000;

3HaHHWE TAOJNUIBI CIOKEHHUS OMHO3HAYHBIX YHUCEN, B TOM YHCIE C IMEepexoioM dYepes
JECSTOK;

3HaHHE TAOJUYHBIX CIy4aeB YMHOXKEHUS U MOJy4aeMbIX U3 HUX CITy4aeB JeJICHUs;

3HaHHWE Ha3BaHWU, 0003HAUEHUMN, COOTHOIICHUS KPYMHBIX U MEJIKUX €IUHUIL] U3MEPEHUS
CTOMMOCTH, JTHHBI, MaCChl, BpDEMEHH, IO, 00hEMA,

YCTHOE BBITIOJIHEHHE apu(METUICCKUX NEHCTBUI C MENbIMH YHCIAMH, MOTy4EeHHBIMH
MIpH cueTe U mpu u3MepeHuu, B npenenax 100 (mpocteie cmydau B ipeaenax 1 000 000);

MMCbMEHHOE BBIMOJIHEHUE apu(METHYecKUX NEHCTBUII ¢ MHOTO3HAYHBIMHM YHCIIAMU H
YHCJIaMU, IOJIY4YEHHBIMU IIpU U3MepeHuH, B npenenax 1 000 000;

3HaHUE OOBIKHOBEHHBIX U JECATHUYHBIX Opo0Oei, NX MOMyuyeHUE, 3aliCh, YTCHUE;

BBITIOJTHEHHE apU(PMETHUECKUX JEHCTBHM € JECATUUHBIMU IPOOSMHU;

HaxO0XICHUE OJTHOM WJIM HECKOJIBKUX JToJIeH (TIPOIIEHTOB) OT YMCia, YMCIA 10 OMHOU €ro
nond (IIPOLIEHTY);

BBINIOJIHEHHE apu(METHYECKUX JAEeUCTBUM ¢ wnenbiMu uuciaamud 1o 1 000 000 u
JNECATUYHBIMU APOOSIMU C MCIIOJIB30BAHUEM MHUKPOKAJIBKYISITOpPA U MPOBEPKOI BBIUMCICHUI
MyT€M MOBTOPHOT'O MCIIOJIb30BAHUS MUKPOKAIBKYIIATOPA;

pelIeHnue MPOCThIX 3aJad B COOTBETCTBUMU C MIPOrpamMMoOM, COCTaBHBIX 3agady B 2-3
apu(MeTHUECKUX JIeHCTBUS;

pacro3HaBaHUe, pa3MYCHUE M Ha3bIBaHHE T'eoMeTpUYeckux ¢Guryp m Ten (Kyo, miap,
napajuiefienunes, nupaMmuaa, Npu3Ma, HUIHHAP, KOHYC);

3HAHWE CBOWCTB DJJEMEHTOB MHOTOYTOJIbHHKOB (TPEYrOJbHUK, TMPSIMOYTOJIbHUK,
napauiesIorpaMm ), IPSIMOYTOJIBHOTO TIapaJuIeTIeTHITe a;

BBIUMCJICHHE IUIOMIAU MPSMOYrojbHUKA, 00beMa MHPSIMOYTOJIBHOTO Mapalljielienumneaa
(kyba);

MIOCTPOCHUE C TMOMOUIBIO JIMHEWKH, YEPTEKHOTO YrOJIbHUKA, LUPKYIsS, TPAHCIOPTHUpA
JUHUHN, YIJIIOB, MHOTOYTOJIbBHUKOB, OKPY)KHOCTE€ B Pa3HOM IMOJIOKEHUH Ha IJIOCKOCTH, B TOM
YHClIe CAMMETPUYHBIX OTHOCUTEIBHO OCH, LICHTPAa CHMMETPUH;

MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW UId pelieHus NpodeCcCHOHANBHBIX TPYHAOBBIX

3a71a4;



MNpEaACTaBICHHUA O IICPCOHAJIBHOM KOMIIBIOTEPE KaK TEXHHUYECKOM CpPEACTBE, C€ro

OCHOBHBIX yCTpOﬁCTBaX U UX HA3HAYCHUH.



