


INOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PaGouas mporpamma 1o maTematuke Jiisi o0y4aroumxcs 5 kiaccoB pazpadoraHa Ha ocHoBe DeepaibHOro
rocy/1apCcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIer0 00pa3oBaHus ¢ Y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEIBABISEMBIX K MAaTEMaTUYECKOMY 00pa30BaHUIO, U TPAAULIUN
poccuiickoro o0pa3oBaHusi, KOTOpble 00€CIeYNBAIOT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIIUSIMH,
COCTaBJISIOLIMMU OCHOBY JUISI HEIIPEPHIBHOTO 00pa30BaHuUs U CAMOPA3BUTHS, @ TAKXKE L[EIIOCTHOCTh
00OLIEKYIbTYPHOT0, TUYHOCTHOI'O U TO3HABATENILHOTO pa3BUTHs oOydaromuxcs. B paboueil nmporpamme
YUTEHBI UJeH U nosioxkenus KoHuenuu pa3Butust MaTemaTrueckoro oopasoBanus B Poccuiickoi
Oenepanun. B snoxy nudposoii Tpancopmariu Bcex cep 4eI0BEUSCKON e TEIBbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 0a30BOM MAaTEMATHYECKOM MOJATOTOBKHU. YIKE B IIKOJIE
MaTeMaTHKa CITY>KUT OIMOPHBIM MPEIMETOM JJIsI U3YUCHHUST CMEKHBIX TUCIUILINH, & OCJIE IIKOJIbI peaIbHON
HEOOXOIMMOCTBIO CTAHOBUTCS HETIPEPBIBHOE 00pa3oBaHue, 4TO TPeOyeT MOTHOIEHHOW Oa30BOM
00111e00pa3oBaTeIbHON MOATOTOBKU, B TOM YHCJIE U MAaTEMaTUYECKOM.

3T0 00YCIIOBICHO TEM, YTO B HAITH JTHU PACTET YUCIIO TPOdeccuii, CBI3aHHBIX C HEIIOCPEICTBEHHBIM
NPUMECHEHUEM MaTEeMAaTHKU: U B chepe SIKOHOMUKH, U B OU3HECE, M B TEXHOJIOTUYECKUX O0JIACTIX, U JTaXKe B
ryMaHuTapHbeix cepax. Takum oOpa3om, Kpyr MIKOJLHUKOB, JIJIsi KOTOPBIX MaTEMaTHKa MOKET CTaTh
3HAYMMBIM MPEAMETOM, PACIIHPSIETCS.

[TpakTudeckast Mojxe3HOCTh MATEMATHKU O0YCIIOBIICHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
pa3BUTHUS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKpEeTHBIX MaTeMaTHUECKUX 3HAHUI 3aTPyAHEHO TOHUMAaHUE
MPUHIIUIIOB YCTPOKUCTBA U UCTOJIH30BAaHUS COBPEMEHHON TEXHUKH, BOCTIPUATHE U HHTEPIPETAIUS
pa3zHoo0pa3HON COLUATBHON, IKOHOMUYECKOM, TOTUTHYECKON nHpopMaiuu, MaaodhdekTuBHa
MOBCE/IHEBHAS MTPAKTHYECKasl eATEIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBITIOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUISCKUMU MpUEMaMu
T€OMETPUUECKUX U3MEPEHHI U TOCTPOCHUH, UNTATh HHPOPMAIIUIO, TPEACTABICHHYIO B BHJIe TaOIUII,
IUarpamMmm # rpaukoB, )KUTh B YCIOBUSX HEOMPEAETEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKkTep
CIIy4aifHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIupeHueM cdep MPUMEHEHUsS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BCE Ooee
BaXHBIM CTAHOBHUTCS MAaTEMATHUYCCKHUNA CTYIIb MBIIIJICHUS, POSIBIISTFOIIUANCS B ONPEACTEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporiecce u3ydeHus MaTeMaTHKH B apceHANl TPUEMOB U METOJIOB MBITIUICHUS YeJIOBEKa
€CTECTBCHHBIM 00Pa30M BKITFOUAIOTCS WHAYKIHS U JACTYKIUs, 0000IICHIE U KOHKPETH3AIHS, aHATIN3 U
CUHTE3, Kaccu(pHKaIsa U cucTeMaTn3aius, abctparupoBanue u aHajaorus. OOBEKTh MaTEMaTHISCKIX
YMO3aKJTFOYCHUHN, TIPAaBHJIa KX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHN3M JIOTHYECKHIX TTOCTPOCHHUH,
CIOCOOCTBYIOT BBIPa0OTKE YMEHUS (OPMYITUPOBATH, 00OCHOBEIBATH M JIOKA3bIBATh CYKJICHUS, TEM CAMBIM
Pa3BHBAIOT JIOTHYECKOE MBIIIIICHHE. Bemyias poias mMpuHAIJIeKUT MaTeMaTHKe U B (POPMUPOBAHUHT
AITOPUTMUYIECCKON KOMITOHCHTHI MBITIICHUS ¥ BOCIIUTAHUU YMEHUH JICHCTBOBATH 110 33JJaHHBIM aJITOPUTMAaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
NESTSIIbHOCTH Ha ypOKaX MaTeMaTHKH — PAa3BUBAIOTCS TaK)Ke TBOPYECKAS M MTPUKJIATHAS CTOPOHBI
MBIIUTICHHUS.

OOyuenne MaTeMaTHKe AaéT BO3MOXKHOCTh Pa3BUBaTh Y O0yUAIOLIUXCS TOYHYIO, PAIMOHATEHYIO U
WH(OPMATUBHYIO pe4b, yMEHHE OTOMPATh HanboJIee OIXOISIIHE I3bIKOBbIE, CAMBOIINYECKHE, Tpaduueckue
CpEeICTBA TSl BRIPAKCHUSI CY)KJICHUHN M HATJISTHOTO MX MPEICTaBICHUS.

Heo0xo1uMbIM KOMITOHEHTOM 001l KyIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00I1Iee 3HAKOMCTBO



C METOJIaMH MTO3HAHMS JIeHCTBUTEIILHOCTH, MPEJICTABICHHE O MPEIMETE U METOIaX MAaTEeMaTHUKHU, UX OTIMYHMA
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MIPUMEHEHUSI MaTEeMaTUKHU s
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B )OPMHUPOBAHUE OOIIECH KYIbTYphl YeTIOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YENIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO TEOMETPUUYECKUX (OPM, YCBOCHHIO

U CUMMCTPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[IpropuTeTHBIMU LIETAMU O0YyUEHHUS] MATEMATUKE B O KJIACCE SIBIISAIOTCSA:

— mpojaoinKeHne (OPMHUPOBAHUS OCHOBHBIX MAaTEeMaTHUECKUX MOHATHH (YHCII0, BEJTHMYNHA,
reoMeTprueckas Gurypa), 00ecreqrBarOIUX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMaTHYECKOTO
o0Opa3zoBaHus 00y4YaIOIINXCS,

— Pa3BUTHUEC UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIocoOHOCTEMN 06yqa}01unxc;1, IM03HABaTEILHOM
AKTUBHOCTH, HCCIICA0BATCIbCKUX YMGHHﬁ, HHTCPCCA K UBYUCHUIO MATCMATHUKHU,

— IIOABCIACHHUC 06yt1a101111/1xcs[ Ha JOCTYITHOM JIA HUX YPOBHC K OCO3HAHUIO B3aMMOCBA3HU MATCMATUKHU
H OKPYKAKOLICTO MHUPA,

— (bOpMI/IpOBaHI/IC Q)YHKHHOHaHLHOfI MaTeMaTUYEeCKOM T'paMOTHOCTHU: YMCHUSA PACIIO3HABATDH
MaTeMaTU4eCKHEe 0OBCKThI B PCATBHBIX )KU3HCHHBIX CUTyallUAX, IPUMCHATHL OCBOCHHBIC YMCHUS JIA
pelICHUA MPAKTHUKO-OPUCHTUPOBAHHLBIX 3aa4, HHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTAThl U

O CHMUBATh NX HAa COOTBCTCTBUC HpaKTI/ILIGCKOI\/JI CUTyallu.

OCHOBHBIE JINHUH COJIEP)KAHMSI Kypca MaTeMaTHKH B 5 KJlacce — apu(MeTHIECKasi U TeOMEeTpHYIecKas,
KOTOpBIE Pa3BUBAIOTCS NApAJLIENIbHO, KaXK1asi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OHAKO, HE
HE3aBUCUMO OJIHA OT JIPyroi, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU. TaKkKe B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMHU aireOpbl U ONUcaTeIbHON CTaTUCTUKHU.

W3yuenue apuMeTnueckoro Mareprana HaunHaeTcs Co CUCTeMaTU3alluy U pa3BUTHs 3HaHUH 0
HaTypaJbHBIX YUCIaX, IOJIYYEHHBIX B Ha4aIbHOU IIKOJ€E. [Ipr 3TOM COBEPIIEHCTBOBAHUE BBIYUCIUTEIILHOU
TEXHUKU U (OPMUPOBAHUE HOBBIX TEOPETUUYECKHX 3HAHUN COYETACTCS C Pa3BUTHEM BBIYUCIMTEIBHOM
KYJBTYpPBl, B YaCTHOCTU C 00Y4YE€HUEM MTPOCTEUIINM MTpUEMaM NMPUKUAKH U OLIEHKU pe3yJIbTaToB
BBIYKCIICHUM.

Jlpyroit KpynHblii OJI0K B cofiepx’aHuu apupMeTHIecKon JIMHUM — 3To ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX U JIECATUUHBIX Ip0oOeil OTHECEHO K 5 Kitaccy. DTO MepBbId ATall B OCBOCHUH JIpoOeid, Kkoraa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJEAMH, TOHATUAMU TeMbl. [Ipu 5TOM paccmoTpenue
OOBIKHOBEHHBIX Jpo0eii B MOJIHOM 00bEME NMPEIIECTBYET U3YUEHUIO AECATUUHBIX IpO0eii, 4To
11e51eco00pa3Ho C TOUKU 3PEHHUS JTIOTUKU U3JI0KEHUS YNCIIOBOM JIMHUY, KOTIa paBuiia IeHCTBUI ¢
JECATUYHBIMU JPOOSIMHU MOKHO 0OOCHOBATh YK€ M3BECTHBIMH aJITOPUTMAaMU BBIITOJHEHUS JeHCTBUI ¢
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUUYHBIMU IPOOSMHU PACUIUPUT BO3MOKHOCTH JJIsl TOHUMAaHUS
00y4aroIMMUCs TPUKIATHOTO MPUMEHEHNS HOBOM 3allMCH MIPU U3YYEHUH JPYTUX IPEIMETOB U MPU
MIPaKTUYECKOM HCIIOIb30BaHUH.

[Tpu 00ydyeHnH penieHnto TEKCTOBBIX 3ajayu B 5 KJlacce UCIOIb3YIOTCS apu(MeTHdecKue NpuéMbl pelieHusl.
TekcToBble 3a7jauu, penraemMble IpU OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3a/1a4yM CIEeAYIOUINX BUJOB: 331a4 Ha JIBUYKEHHUE, HA YacTH, Ha MOKYIKHU, Ha paboTy U MPOU3BOAUTEIBHOCTD,
Ha MPOIIEHTHI, Ha OTHOLIEHUS U ponopuuu. Kpome Toro, odyuaromniyecst 3HaKOMSITCS € IPUEMaMHU pELIeHUs
3a/1a4 nepedopoM BO3MOKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ MHPOpMAaIMel, TpeICTaBICHHON B popme

TaOJHI] WIIA TUATPAMM.



B ITpumepHoii paboueil mporpamme mpeaycMOTpeHO (GOPMHUPOBAHUE MPOIEAECBTUYECCKUX alNTreOpandeckux
npeacTaBieHui. bykBa kak CHMBOJI HEKOTOPOI'O YMCJIA B 3aBUCUMOCTH OT MAaTEMaTUYECKOTO KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. ByKBeHHas1 CUMBOJIMKA IIMPOKO MCIIOJIB3YETCS MPEXkK/IE BCETO IS 3alTUCH OOLTNX
YTBEP)KICHUN U MPEATIOKEHUH, POpMYJI, B YACTHOCTHU JJISl BBIYMCIICHUS T€OMETPHUUECKUX BEIUYHH, B
Ka4eCTBE «3aMECTUTEIISD) YHCTA.

B kypce «Marematuku» 5 Kjlacca NpeACTaBICHA HarisAHas TE€OMETPHs, HallpaBJICHHAs HA Pa3BUTHE
00pa3HOIo MBIIIJIEHUS, TPOCTPAHCTBEHHOTI'O BOOOPaKEHMsI, N300pa3UTEIbHbIX YMEHUI. DTO BaXKHBIH 3Tal B
W3Y4YECHUU F€OMETPUH, KOTOPBIN OCYIIECTBIAETCS Ha HAIISIHO-TIPAKTUYECKOM YPOBHE, OITUpAcTCs Ha
Hars1IH0-00pa3Hoe MbIIIIeHHEe 00yJaromuxcs. bombias pojib OTBOANUTCS MPAKTUUECKON AEATENbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeupoBaHut0. O0yJaroImuecs: 3HaKOMATCS ¢ TeOMETpUUECKUMH (pUrypamu Ha
IUIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(DUTYpaLUsAMH, y4aTcsl U300paxkaTh UX Ha
HEJIMHOBAHHOMW U KJleT4aTol Oymare, paccMaTpUBarOT X IpocTeiiine cBoMCTBa. B npouecce nzyueHus
HarJIsIIHOM T€OMETPHUM 3HaHUS, [T0Jy4eHHbIe 00yJaroIMMUCS B HAYaJIbHOM IIIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacIupsIOTC.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHY B 5 KJIaCCE U3y4aeTCs UHTETPUPOBAHHBIN MTpeaMeT «MareMaTrka, KOTOpbIi
BKJIIOUAET apu(MeTHUECKUIl MaTeprall U HarJIsIIHYI0 T€OMETPHUIO, & TAKXKE MPOTEIEBTUYECKIE CBEICHUS U3
anreOpbl. Y4eOHBIH MJ1aH Ha U3YYeHHE MATEMATHKHU B 5 KJIacCe OTBOJUT HE MEeHee 5 y4eOHBIX 4acoB B
Hezento, Bcero 170 yueOHBIX 4acoB.

COJEP)KAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HaTypaanMe qucjia 1 HyJdb

Hatypanbnoe uncino. Psag HarypansHbix uncen. Yucino 0. M300pakeHue HaTypajabHBIX YUCET TOUKAMU Ha
KOOpAMHATHOH (4uciioBoil) mpsimoi. [lo3unronHas cucrema curcieHus. Pumckas Hymepanus Kak npuMep
HEMO3UIIMOHHOM cucTeMbl curcieHus. JlecaTuunas cuctema cuucienus. CpaBHEHUE HaTYpaJbHBIX YHCE,
CpaBHEHHE HaTypaJbHBIX YHcen ¢ HylnéM. CriocoObl cpaBHeHus. OKpyTiieHne HaTypalbHbIX yucel. ClioxeHue
HaTypaJbHbIX YHCEI; CBOWCTBO HYJIS MPH CI0KEHUHU. Boruntanue kak feiicTBue, 00paTHOE CI0KEHUIO.
YMHOKEHNE HaTypaJIbHbIX YHCEI; CBOMCTBA HYJIA U €AVMHUIIBI IPU YMHOKEHUH. JleneHue Kak AecTBHE,
o0OpaTHOe yMHOKeHHI0. KOMIOHEHTHI 1eficTBUH, CBsI3b Mex a1y HUMU. [IpoBepka pe3ynabTara
apupmeTrueckoro aeicteus. [lepeMecTuTenbHOE U COUETATENBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXXEHUS, paclipe/leIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKeHUs. Mcnonb3oBaHue OyKB 1711 0003HaYeHUs
HEM3BECTHOTO KOMIIOHEHTA U 3alMCH CBOWCTB apu(pMETUUYECKUX AeHCTBHM. JlenuTenu u KpaTHbIE YuCIa,
pasznoxeHue Ha MHOkUTeNH. [IpocTeie u coctaBHble uncna. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeNeHb ¢ HaTypaJabHbIM IIOKa3aTeNeM. 3allUCh YUCIIA B BUAE CYMMBbI Pa3psAIHBIX CJIaracMbIX.
YucnoBoe BelpakeHNe. BorurcieHne 3HaueHNH YMCI0BBIX BBIPAXKEHUI; TOPSAJOK BBIIIOJIHEHUS JEUCTBUM.
Hcnonb30BaHue MpH BEIYUCICHUSIX TEPEMECTUTEIBHOIO U COYETATEIbHOTO CBOUCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHMS, paclpeAeIUTEIbHOIO CBOMCTBA YMHOKEHHUSI.

Apoon

[IpencraBnenue o ApoOHU Kak criocode 3anucu YacTu BenuurHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHbIE U
HenpaBwibHbIe 1poou. CMelanHas 1poOb; MpeICTaBlIeHHe CMEIIaHHOM Ipo0u B BUJIE HETIPaBUIIBHOM Apo0Ou
U BBIJIEJICHHE 1[EJI0M YacTH YKcia U3 HelpaBuibHOU Apodu. M3obpaxenue qpodeit ToukaMu Ha YUCIOBOM
npsimoii. OcHOBHOE cBOMCTBO ApoOu. Cokparienue npodeii. [IpuBenenne npodu K HOBOMY 3HAMEHATEIIO.
CpaBaenue npob6eii. CioxeHne u BEIYUTaHue Ipolei. YMHOKEHHUE U JIeJIeHne Apo0eii; B3aMMHO-00paTHBIC
npobu. HaxoxaeHue 4acTu 1enoro u 1enoro mno ero yactu. Jlecstuunas 3anuck apooeit. [Ipencrasnenue



JeCATUYHOM IpoOu B Buae 0OBIKHOBEHHOH. M300paxkeHne NecATHYHBIX IpoOel TOUKaMH Ha YUCIIOBON
npsamoii. CpaBHEHHUE ECATUYHBIX Jpo0eit. Apudmernueckue NeHCTBHS C NECATUYHBIMU IPOOSIMU.

OxpyrieHne AeCATUYHBIX IPOOCH.

PenmieHne TeKCTOBBIX 32124

Pemenue TekcToBBIX 3a1a4 apudmeTraeckuM criocodom. Perenue torndeckux 3anad. Pemenue 3amau
nepebopoM BCeX BO3MOXKHBIX BapHaHTOB. VIconp30BaHue MpH PEIICHUH 3a1a49 TaOIHIl 1 cxeM. Pemenue
3a/1a4, CoJiep KallnX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTh, BPEMsI, PACCTOSTHUE; 1IEHA,
KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI U3MEPECHHsI: MacChl, 00bEMA, IICHBI; PACCTOSIHHSI, BDEMEHH, CKOPOCTH.
CBs13b M@Ky SIUHUIIAMH H3MEPEHUS KXKIO0W BETHUMHBL. PelieHre OCHOBHBIX 3a/a4 Ha Apo0u.
[IpencraBnenue TaHHBIX B BHJIE TAOJIHII, CTOJIOYATHIX AHATPAMM.

Harasinnasi reomeTpust

Harnsnaeie npencrasienus o Gurypax Ha jaoCKOCTH: TOUYKa, IpAMas, OTPE30K, JIyd, yroJ, JIoMaHas,
MHOT'OYTOJIbHUK, OKPY>KHOCTh, KpyT. Yrou. [IpsiMoi, OCTpbIii, TYIION U pa3BEPHYTHIN yriibl. JljiHa oTpe3Ka,
METPUYECKUE €ANHULbI IIUHBL. [[11Ha IoMaHOil, TIepUMETp MHOTOYroJbHUKA. VI3MepeHre 1 mocTpoeHue
YIJIOB ¢ TTIOMOIIBIO TpaHCIIOpTHpa. Harmsqaeie mpeacTaBieHus 0 GUrypax Ha MI0CKOCTH: MHOTOYTOJIBHUK;
PSIMOYTOJIBHHK, KBAPaT; TPEYrOJIbHUK, O paBeHCTBE Guryp. M3o0paxkenue Guryp, B TOM 4ucCIlie Ha
kieTdaroit Oymare. [TocTpoeHue KoHPUTypaIuii U3 4acTedt MpsMOi, OKPY)KHOCTH Ha HEJIMHOBAaHHOU U
KJieT49aToit Oymare. Vcronbp30BaHe CBONCTB CTOPOH M YTJIOB MPSIMOYTOJIBHUKA, KBaapara. [Lmomans

IPSIMOYTOJIBHUKA U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 MPSIMOYIOJbHUKOB, B TOM YHCIIE PUTYD,
n300pakEHHBIX Ha KileTdaTol Oymare. EauHuIel n3mepenus miomanu. Harnsaaeie npenctaBieHus o
IPOCTPAHCTBEHHBIX (PUTYypax: NPSIMOYTOJIbHBIN Mapaienenumnes, Kyo, MHOrorpanHuku. Mzobpaxenue
IPOCTEHIINX MHOIOIPaHHUKOB. Pa3BépTku kyOa u napamienenunena. Coznanue Mozesneil MHOrOrpaHHUKOB
(13 Gymaru, MpoBOJIOKH, IIACTUIMHA U JIp.). O0bEM NpsAMOYTOJILHOTO Napaiesenunena, Kyoa. Enuaunb
u3MepeHus 0obéma.

IINTAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHBI

JlnuHOCTHBIE PE3yJbTAaThl OCBOECHHUS MTPOrpaMMBbl yueOHOTO TipeaMeTa «MaTeMaTrkay XapakTepU3yOTC:

IMaTpuoTHUYeCcKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpPECA K MPOUUIOMY U HACTOSIIIIEMY POCCHUICKOM MaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM
K JIOCTH>)KEHUSAM POCCHICKUX MAaTEMATHKOB U POCCUMUCKOM MAaTEMATHYECKOW IIKOJIbI, K UCTIOIb30BAHUIO 3THX
JTOCTH)KCHHH B IPYTUX HAayKaX M MPUKIIAIHBIX cepax.

I'paxnanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpaskJaHIHA U peau3allii €ro Mpas, IPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3THUYHBIX CTPYKTYP, SIBICHHM, MPOIIEAYP IPaskIaHCKOTO
oOuiecTBa (BbIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K O0CYKICHHUIO ATHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JIOCTUKEHUN HAyKH, OCO3HAHUEM BAKHOCTH MOPATBHO-3THYECKUX MTPUHIIUIIOB B IESITEILHOCTH YUEHOTO.

TpynoBoe Bocninranue:

YCTAHOBKOM Ha aKTUBHOE yYaCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOI HAIIPaBICHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTUYECKOTO 00pa30BaHUS HA MIPOTSKEHUH BCEH )KU3HU JIJISl YCIEITHON
pohecCHOHANBEHOM NeSTENHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUI; 0CO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM UHAMBHUAYAILHON TPAeKTOpUU 00pa30BaHMS U KU3HEHHBIX TJIAHOB C YIETOM JTUYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIUTAHMNE!



CIIOCOOHOCTBIO K SMOIHUOHAJIIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHUIO MATCMATUYCCKUX O6’beKTOB, 3ajJa4,
peIIeHH, pacCyX/IeHUI; YMEHUIO BUIECTh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 TIO3HAHMS

OpHEHTAIMe! B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHS YeJIOBEKA, IPUPOIBI U OOIECTBa, TOHUMAHUEM MaTeMaTHYECKON HayKH KaK
C(I)epBI YEJI0BECUCCKOM ACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U BHAYUMOCTH JIA pa3BUTUA HUBUIA3ALIUH
OBJIa/ICHUEM S3BIKOM MAaTEMATUKU U MaTeMaTUYECKON KyJIbTYPOH Kak CpeiCTBOM IIO3HAHUS MHPA;
OBJIa/ICHUEM NIPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON AEATEIBHOCTH.

du3uyeckoe BocnuTaHue, GopMupoBaHue KyJIbTYPhl 310POBbS H IMOIMOHAIBLHOIO 0JIarONOTyYHs:

TOTOBHOCTBIO TPUMEHSATh MATEMAaTHUECKUE 3HAHHUS B MHTEPECAX CBOETO 3/10POBbs, BEJCHUS 3J0POBOTO
o0pa3a xu3HH (30pOBOE MUTAHKE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U OT/IbIXA, PETYJISIpHAs (PU3NUECKas
AaKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HABBIKA Pe(IIECKCUH, TPU3HAHUEM CBOETO MTPaBa Ha OMIMOKY U TaKOTO Ke
IpaBa JPYyroro 4esioBeKa.

JKO0JIOTHYEeCKOe BOCIINTAHHE:

OpHEHTalel Ha IPUMEHEHHEe MaTeMaTHUeCKUX 3HaHUH JUIsl pelleHus 3a4a4 B 00JIaCTH COXPAaHHOCTHU
OKpY’Kalollel cpesbl, IJIaHUPOBAaHUS MOCTYIKOB U OLIEHKU MX BO3MOXKHBIX MOCIEICTBUN AJIS OKpYXKaroIei
Cpezbl; OCO3HAHUEM II00aJIBbHOI0 XapaKTepa SKOJIOTHYECKUX MPOo0JIeM U ITyTel UX pelieHusl.

JInyHOCTHBIE Pe3yJIbTaThl, 00ecneYnBaIOIIHe AJANTAINI0 00y4aI0IIerocsi K M3MeHs 0 UM
YCJIOBUSIM COLMAJIBLHOM U MPUPOAHOIi cpeabl:

T'OTOBHOCTBIO K I[CflCTBI/I?[M B YCJIOBUAX HGOHpG[{GHéHHOCTI/I, IMMOBBIIICHWIO YPOBHA CBOEH KOMIIETEHTHOCTH
yepes3 MPaKTUYECKYIO JIEATENbHOCTh, B TOM UYHUCJIE YMEHUE YUUThCA Y IPYrUX JIOJEH, IpruoOpeTaTh B
COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIICTCHIIUN U3 OIIbITA JPYTUX;

HE00X0AMMOCTHIO B (POPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM 4YHCIie (POPMYINPOBATh HCH, TOHSATHS,
TAnoTe3sl 00 00BEKTAX U SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATH Ile(bI/IIII/ITI)I COOCTBEHHBIX
3HaHUH U KOMIIETEHTHOCTEH, TNITAHUPOBATH CBOE pa3BUTHE; bCIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYall1I0, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH
NPUHUMAEMBbIC PELICHHUS U ICHCTBHS, (POPMYIHPOBATH U OLEHUBATHPUCKH U TIOCIEICTBHS, (HOPMUPOBATH
OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

MertamnpeameTHble pe3yinbTaThl OCBOSHHS TPOrpaMMbl yueOHoro npeamera «MareMaThkay
XapaKTepU3YIOTCS OBJIAZICHUEM YHUBEPCALHLIMU HOZHABAMENbHBIMU OCUCMEUAMU, YHUBEPCATILHBIMU

KOMMYHUKAMUBHbIMU oeticmeusmu U YHUBEPCAIbHbIMU PeCYIAMUBCHBIMU oelicmsusmu.

1) Vuusepcanvuvie noznasamenvhuie oeticmausi obecneuusaiom Gopmuposanue 6a308vix KOCHUMUBHBIX
npoyeccos 00y4aruuxcs (0coeHue Memo0oo8 NOZHAHUSL OKPYHCAOWe20 MUpa,; npuUMeHeHue J102U4ecKuXx,

uccne0osamenbeKux onepayuti, ymenuti pabomams ¢ uHgopmayuetr).
Ba3zoBele jlornyeckme aencreug:

— BBIABJIATH U XapPaKTCPU30BaATh CYIICCTBECHHBIC IPU3HAKN MAaTEMAaTUUYCCKHUX 06T)GKTOB, HOH?ITI/II\/’I,

OTHOIIIEHUH MCKAY IMOHATHUAMU,

— ¢bopMyIMpOBATH OINPEACIICHHsSI TTOHATHI; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKAIIH,

OCHOBAaHUA OJId 0606II_ICHI/IH " CPABHCHUA, KDUTCPHUU ITPOBOANMOI'O aHAJIN34a,

— BOCHPHUHUMATD, (I)OpMy.l'IPIpOBaTL u HpCO6pa3OBBIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, HACTHBIC U O6HII/IG;

— YCJIOBHBIC; BBIABJIATE MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3AUMOCBA3U U IPOTUBOPCHUUS B @aKTax,

JaHHBbIX, Ha6J'IIOIleHI/I$IX 1 YTBCPIKIACHUAX,



— TMpenajarath KpUTEpUU AJIs BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

— JienaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

— pa3buparh JOKa3aTEeIbCTBA MATEMATUUECKUX YTBEPKAEHUH (IIPSIMBIE U OT IPOTUBHOIO), IPOBOJAUTD
CaMOCTOSITENTbHO HECIIOKHBIE I0KA3aTeNIbCTBA MATEMATUYECKUX (PaKTOB, BHICTPAUBATh apryMEHTAIIHIO,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBHI;

— 000CHOBBIBAaTh COOCTBEHHBIE PACCYXkICHUS; BHIOMPATh CIIOCO0 pelieHus: yueOHOM 3a1auu
(cpaBHUBATH HECKOJILKO BApHAHTOB PEILLIECHUS, BBIOMPATh Hanbosee MOAXOAAIIUN C y94ETOM
CaMOCTOATENIbHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaTeLCKHeE JeHCTBUA:
— HCHOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIHCKUI HHCTPYMEHT IMO3HAHUS;

— (opMyIHpPOBATH BOMPOCHL, (PUKCUPYIOIIUE IPOTUBOPEUNE, TPOOIIEMY, CAMOCTOSTEILHO
yCTaHaBJIMBATh KICKOMOE U JIaHHOE, (OPMUPOBATH TUIIOTESY,

— apryMEHTHPOBATH CBOIO ITO3UIUI0, MHEHUE;

— TPOBOJUTH IO CAMOCTOSATEIIBHO COCTABJICHHOMY ITIaHY HECJIOMHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
UCCIICIOBAaHKE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCUMOCTEH 00bEKTOB
MEXy COOOH;

— €aMOCTOSTENbHO (POPMYIUPOBATh 0O0OIIECHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJII0ICHU s, KICCIICIOBAHMUS, OIICHUBATH JJOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
00001IeHIIT; MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MTPOIIECCA, & TAKXKE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ nundopmanmeii:

— BBIABJISITHD HCAOCTATOYHOCTE U I/I36I)ITO‘-IHOCTI) HHq)OpMaIIPIH, JaHHBbIX, HCO6XOI[I/IMI)IX JUJIA pemeHI/m
3a/1a4u;

— BBIOMpATh, AHATIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

— BBIOUpaTh GOpMY MpeACTaBICHUS HHPOPMALIUN U WIITIOCTPUPOBATh pelllaeMble 33JJaul CXeMaMH,
JrarpaMMamy, HHOM rpaduKoi 1 uX KOMOUHAIMSMU;

— OIIEHUBATh HAIEKHOCTh HH(POPMAIUH 110 KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM HITH
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIBHO.

2) VHueepcanvhvle KOMMYHUKAMUGHbBLE Oelicmaus 00ecneuusarnm chopmMuposaHHOCMb COYUATLHBIX
HABbIKOG 00YUAIOUJUXCAL.

OO01menune:
— BOCHPHUHHUMATH U POPMYITUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHIMH H LEISIMH OOIIEHUS;

— SCHO, TOYHO, 'PAMOTHO BBIpaXXaTb CBOIO TOYKY 3pCHHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBAThb
MOSICHCHUA IO X0y PCIICHUA 3aa4i, KOMMCHTUPOBATDH HOJ’Iy‘-ICHHBIﬁ pe3yiibTaT; B XOAC 06CY)K,Z[€HI/I$I
3a1aBaThb BOIIPOCHI 11O CYIICCTBY 06cy)KIIaCMOI71 TCMBI, HpO6HeMLI, pemaeMoﬁ 3aJa4u, BbICKAa3bIBaATh
HUACH, HAIICJICHHBIC HAa IMOUCK PCIICHUA,

— CONOCTABJIATH CBOU CYXICHUA C CYKACHUAMU APYTUX YHaCTHUKOB JHAJIOTa, O6H21py>KI/IBaTI)
pas3jiniaue u CXoaCTBO HOBPII.[HfI;



— B KOppPEeKTHOH (hopMme (popMyIrpoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
— MPEACTaBIATh PE3YJIbTAThl PELICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIIE0BaHNUs, IPOEKTA;

— CaMOCTOSTENIbHO BIOMPATh (hopMaT BHICTYIUICHHS € YIETOM 3a]1a4 MIPE3CHTAIIMH U OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHunyecTno:

— IOHUMATb U UCII0JIB30BATh ITPCUMYIICCTBA KOMaHHHOﬁ n I/IH[[HBH[[yaJIBHOﬁ pa60TbI IIpu pCHICHUHA
y‘-Ie6HBIX MAaTCMaTHYCCKUX 3a1a4,

— IPUHUMATH L€ COBMECTHOM JI€ATENBHOCTH, IIJIAHUPOBATh OPraHU3aLNI0 COBMECTHOU paboThI,

pacnpenensath BUIbl paboT, JOroBapuBaThCs, 0OCYKAATh MIPOLIECC U Pe3yNIbTaT PadoThI;

— 00001maTh MHEHHS HECKOJIBKUX JIFOJICH; y4aCTBOBATh B IPYIIIOBBIX (hopMax paboThI (00CYKIEHUS,
00OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI H JIp.);

— BBIIIOJIHATH CBOKO HAaCThb paGOTbI 1 KOOPAUHHUPOBATH CBOU I[CﬁCTBHSI C IpYIruMHu 4JICHAaMH KOMaH/IbI;

— OLIGHUBATh KAY€CTBO CBOETO BKJIAJa B OOLIHIA MPOAYKT 110 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJIEHCTBHUS.

3) Vuusepcanvuvie pezyrisamugnsle oeticmsus 06ecnedusaiom Gopmuposanue cCMulci08blX YCMaHO80K U
HCUBHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranu3anmusi:

— CaMOCTOSTEJILHO COCTABJIATH IJIaH, AJITOPUTM pELIEeHUs 3a/1auu (UM ero 4acTh), BBIOMPATh Cr1oco0
peleHust ¢ y4€TOM UMEIOLIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBaTh BApUAHTBI PELIEHUI ¢ yu€TOM HOBOM MHQOpMAIIUH.

CaMOKOHTPOJIb:

— BIIQJCTh CITIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJIS IMPOIIECcCa U pe3yiibTaTa PeIeHuUs
MaTeMaTHYECKOH 3a1a9u;

— TMPEIBHUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUH 3aa491, BHOCUTb KOPPEKTUBHI B

ACATCIIBHOCTb Ha OCHOBC HOBBIX O6CTO§IT€J’IBCTB, HalJIEHHBIX OIJ_II/I6OK, BBISAIBJICHHBIX prﬂHOCTeﬁ;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH OCTABICHHON 1€ U YCIOBUSAM, OOBACHATD
MPUYMHBI IOCTHKEHUS WU HEJJOCTHKEHUS 11, HaXOIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

NNPEJIMETHBIE PE3YJIbTATBI

Yucya 1 BbIYMCIEHHUS

[Tonumarhb ¥ IpaBUIBHO YHOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU
U IECATUYHBIMU APOOSIMHU.

CpaBHUBATh U yIIOPSII0YUBATh HaTypaJIbHbBIE YMCIIA, CPABHUBATH B IPOCTEHIINX CIy4yasXx OObIKHOBEHHbBIE
JIpo0H, AECATUIHBIC POOH.

CoOTHOCHTH TOYKY Ha KOOPJUHATHOM (YMCIOBOM) MIPSMOI C COOTBETCTBYIOIIUM €1 YUCIIOM U M300pakaTh
HaTypaJIbHbIE YUCJIa TOYKAMH Ha KOOPJMHATHOM (YMCIIOBOI) MPSIMOH.

BomonusaTe apudmernyeckue nelcTBUS ¢ HATYPaJIbHBIMH YUCIIaMHU, C OOBIKHOBEHHBIMH JIPOOSIMU B
MIPOCTEUIINX CIIyqasX.

BrINToHATE NpOBEPKY, NPUKUIKY PE3YyIbTaTa BEIYUCICHUN.

OKpyrisTh HaTypalbHbIE YKCIIA.



Pemenye TeKCTOBBIX 32124

Perrate TeKCTOBBIC 3a/1a4K apU(PMETHUESCKAM CIIOCOOOM ¥ C TIOMOIIBI0 OPTaHU30BAHHOTO KOHEUYHOTO
nepedopa BCEX BO3MOKHBIX BApUAHTOB.

Perrate 3aauun, coeprkaline 3aBUCMMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS, PACCTOSHUE;
IICHa, KOJIMYECTBO, CTOUMOCTb.

Hcmnons3oBats KpaTKuC 3alrcCu, CXCMHbI, Ta6JII/IL[BI, 0603Ha‘-ICHI/ISI IIpu pClICHUHU 3aaa4.

ITons30BaThLCA OCHOBHBEIMHU CANHUIIAaMU U3MEPCHUA: ICHBI, MACChI; PACCTOSAHMA, BPCMCHHU, CKOPOCTH;
BBIPAXKATh OJIHU €JMHUIIBI BEJIM- YHHBI Y€pe3 APYyTHeE.

HW3Brekath, aHATM3UPOBATh, OLICHUBATH HHPOPMAIIHIO, TIPEICTABICHHYIO B Ta0JIHIIE, HA CTOJI0YAaTON
AuarpaMme, MHTCPIpCTUPOBAThL NPCACTABICHHBIC JaHHBIC, UCITIOJIb30BATh JAaHHBIC ITPU PCIICHWUHU 3a/1a4.

Harasagnas reomMeTpust

ITosp30BaThbCsA TEOMETPUYECKUMU MOHATUSAMU: TOUKA, NIPsAMasi, OTPE30K, J1yY, YToJl, MHOTOYT OJIbHUK,
OKPYXHOCTb, KPYT.

[TpuBoAUTE pUMEPHI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (OPMY U3yYEHHBIX T€OMETPUYECKIX
uryp.

Hcnonb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C YIUIAMU: BEPLUIMHA CTOPOHA; ¢ MHOI'OYTOJIbHUKAMU: YTOJl,
BEpLINHA, CTOPOHA, AUArOHAJIb; C OKPYKHOCTBIO: pajinyc, 1aMeTp, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMETpUUYECKHE (PUTYPhl Ha HETMHOBAHHON M KJIETYaTON Oymare ¢ HOMOILBIO
LUPKYJIS U JIMHEHKH.

HaxoauTh 1IMHBI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHUEM C ITIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOH JUIMHBI;, CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJipaTa JUlsl UX IOCTPOEHHMSI, BHIYUCICHUS
IUIOLIA/IU U IEPUMETPA.

Bbruuciate nepuMeTp U MJoua s KBajapara, NpsiMoyrojibHHUKa, (GUryp, COCTaBICHHbBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300paxEHHbIX Ha KJieTyaTol Oymare.

ITosp30BaTbCs OCHOBHBIMM METPUYECKUMH €JUHUIIAMY U3MEPEHUS AJIMHBI, TUIOIIAIN; BEIpaXKaTh OHU
€VHMILIBI BEJIMUUHBI YepeE3 JPYTHE.

Pacnio3HaBath napasuienenumnes, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO rpaHb, U3MEPEHNUS;
HaXOJUTh U3MEPEHUs Napajljienenunesa, Kyoa.

Beruucnate 066EM KyOa, napasenenurne/a no 3aJaHHbIM U3MEPEHUsM, [T0JIb30BaThCs €IMHUIIAMU
U3MepeHus 0obéMa.

PemraTtes HecoXHEIC 3ala4i Ha USMCPCHUEC IT'COMCTPUICCKHUX BCIIWYMH B ITPAKTUYCCKUX CUTyalUIX.



TEMATHYECKOE IINITAHUPOBAHMUE

Ha3zBanue
pa3aena

(TeMBI) Kypca

OcHoBHoOe coepxkaHue

OcHOBHbBIE BU/IbI 1€ TEJIbHOCTH
o0yuarouuxcst

HarypanbsHbie
yucna. JlelcTBusic
HaTypaJbHBIMU
YUCIIaMHU

43 g

JlecsiTuyHas cucTeMa CUHCICHUSI.
Psn HaTypanbHBIX YHCe.
Harypanbnsiii paa. Yuco 0.
Hatypanbhble uncia Ha
KOOpAuHATHOU npsiMoii. CpaBHEHME,
OKpYIJIEHUE HATYypaJIbHBIX YHCEIN.

Apudmernueckue I1eUCTBUS C
HaTypaJbHbIMU unciaamu. CBoiicTBa
HYJISL TIPY CJI0’)KEHUU U YMHOKEHUH,
CBOMCTBA €UHUIIBI IPU YMHOKECHUH.
IIepemecturensHoe U
COYETaTEeNbHOE CBOMCTBA CIIOKECHHUS
Y YMHOXXEHHUSI, paclpeesuTeIbHOoe
CBOMCTBO YMHOXCHHUSI.

JlenuTenu n KpaTHbIE YUCIIA,
Pa3I0KEHUE YNCIIa HAMHOKUTEIIH.
Jenenue ¢ octatkoM. IIpocteie n
cocraBHble yucna. [Ipusnaku
neauMocTtH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHBIM [IOKa3aTEJIEM.
Uucnoble BBIPAKEHUS; TOPSATOK
JEACTBUU.

Pemrenuie TekCcTOBBIX 3a/1a4d Ha BCE
apudMeTHIecKHe IeUCTBHUS,

Ha JBUKEHUE UITTOKYIIKU

apumeTnuecKux IeHCTBUH.

HccaenoBarh 4iCIIOBbIE 3aKOHOMEPHOCTH,
BbI/IBUT'ATh U 000CHOBbIBAThH TMIIOTE3bI,
¢dopmyaupoBaTh 00001IEHUAU BBIBOBI 110
pe3ysbTaTaM IpPOBEIEHHOTO UCCIEIOBAHUS.
DopMyJaMPOBATH ONpeaeJeHUsI 1eTUTENs
Y KPaTHOTO, HA3bIBATH JICJIUTEIN U KpaTHbIC
YHUCIa; PACO3HABATDH NPOCTHIEC U
COCTaBHbIE yucia; (popmMyMpoBaTh U
NMPUMEHATH NPU3HAKM JICTUMOCTU Ha 2, 3,
5,9, 10; npuMeHATH aJrOPUTM
Pa3NoKEeHMs YHUCiia Ha IPOCThIE MHOKUTEIH;
HAXOAMTh OCTaTKU OT JIEJICHUS U HEIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHbBIE
BBICKA3bIBaHUS O HATYpaJIbHBIX YHCIIAX,
NPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMA U OTPULIAHUS
BBICKa3bIBAaHU O CBOMCTBAX HATYyPAIbHBIX
YUCEI.

KoncrpynpoBarh MmaTemMaTHuyecKue
NPeAJI0KeHUSs CTTIOMOIIBIO CBSA30K «H»,
CUTIN», «ECIH ..., TO ..M.

Pemars TekcTOBBIE 330241
apupMETUYECKUM CIIOCOOOM, MCI0JIB30BATh
3aBUCUMOCTH MCKAY BCIIMYMHAMU
(ckopocTb, BpeMsi, pacCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOUMOCTb H JIp.):
AHAJM3UPOBATH U OCMbBICJIMBATH TEKCT
3a7a4u, nepedopmyaMpoBaTh yCIOBUE,
U3BJIEKATH HEOOXOIMMBbIE TaHHbIE,
YCTAHABJIUBATH 3aBUCUMOCTH MEKY
BCIIMYMHAMHU, CTPOUTD JIOTUYCCKYIO LIECTIOYKY
paccyXIeHui.

MojaenupoBaTh X0/ pelIeHuUs
3a/1a4¥l ¢ TOMOIIBIOPUCYHKA, CXEMBI,
TaOJIAIIBI.

IIpuBoauTH, pa36MpaTh, OLIEHNBATH
pa3nu4HbIe

peUICHU, 3allCU peI_I_ICHI/II\/'I




TEKCTOBBIX 3a/1a4. KpuTnuecku
OlIeHMBATh MOJYUYEHHBII pe3ynbTar,
OCYILLEeCTBJISATH CAMOKOHTPOJIb,
pOBepsis OTBET HACOOTBETCTBUE
YCIIOBUIO, HAXOAUTH OIINOKU.

PemaTsp 3a71a4u ¢ TOMOIIBIO epedopa
BCEX BO3MOYXHBIXBApPHAHTOB.

3HAKOMHTHCS C HCTOPHEN pa3BUTHUS
apugMeTHKu

Harmsannas
reomerpus. Jlnnuu
Ha IUIOCKOCTH
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Touka, nmpsiMasi, OTPE30K, JTy4.
Jlomanas.

I/I3Mep CHUC OJIMHEBI OTPE3KaA,
MCTPUYCCKHUC

€IMHULbI U3MEPEHUS JUINHBI.
OKpy’>KHOCTb U KpYT.

ITpakTuyeckas pabora
«ITocTpoenue y3opa u3
OKPYKHOCTEN.

VYrou. IIpsimoii, OCTpBIH, TYIIOH U
pa3BEPHYTHINYIIIBL. M3mMepenue

YTJIOB.

[TpakTrueckas pabota «Iloctpoenue
YTJIOBY»

Pacno3HaBaTh Ha uepTekax, pUCyHKax,
ONMUCHIBATD,

UCIIOJIB3YS] TEPMUHOJIOTHIO, U H300pakKaTh C
MOMOIIbIO YePTEKHBIX HHCTPYMEHTOB:
TOUKY, NIPSIMYI0, OTPE30K, JIyY,yrod,
JIOMaHy10, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOIUTH NPUMeEPbI
00BEKTOB pearbHOr0 MUPA, UMEIOIINX
(hopMy H3ydeHHBIX QUTYp,0lleHMBATH
VX JINHEWHBIE Pa3MEpBHI.

Hcnonb30BaTh IMHENKY U TPAHCIIOPTUP KAK
MHCTPYMEHTBIIUISA IOCTPOCHUS U U3MEPEHUS:
HU3MEPATH JIIMHY OTPE3Ka, BEIUYHUHY YIJIA;
CTPOMTH OTPE30K 3aJaHHON JUIMHBI, YTOJI,
3a/laHHOM BEJIMYMHBI; OTKJIAABIBATH
LUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKPY’KHOCTb 33JIaHHOI'O pajnyca.
M300paxkaTh KoHUTrYypauu
reOMEeTPUUECKUX (PUTYP U30TPE3KOB,
OKPY>KHOCTEH, UX YacCTel Ha

HETTMHOBAHHOM M KJIETYaTON Oymare;
npeaaratb, ONMChIBATH U 00CYXKIATH
€1oco0bl, AJITOPUTMBbI [IOCTPOCHHUSI.
PacnoznaBaTh M M300paxarh Ha
HEJIMHOBAaHHOM U KIIeT4aToi Oymare
IIPSIMOM, OCTPBIN, TYIIOH, Pa3BEPHYTHIN
yIJbl; CPABHUBATD YTJIBI.

BbIuucasaTh IIUHED OTPEC3KOB, IOMAHBIX.
IlonumMaTh U HCNOJIL30BATDH Inpu
PE€UICHUH 3a/i1a4 3aBUCUMOCTH MCXKITY
CANHUIIaMHU MCTpI/I‘-IeCKOﬁ CUCTCMBIMCP,
SHAKOMHUTBCHA C HEMECTPHUYCCKUMHA
CUCTEMaMU MEP; BbIPAKATD JJIMHY B
PA3JIMIHBIX CAUHULIAX U3MCPCHUA.

HccnenoBatb Gurypsl v KOHQUTrypaluu,
UCHOJIb3Ys IIUPPOBBIE PECYPChI




OOBLIKHOBEHH
bIeIpOOH

48y

Jpo6s. [IpaBuibHbBIE U HETTPABUIbHBIE
npobu. OCHOBHOE CBOMCTBO JIPOOH.
CpaBHenue 1po0Oeii.

CloKeHHe U BEIYUTaHHE
O0OBIKHOBEHHBIX Apo0Oeii. CMemanHas
JIpo0b. YMHOKCHHE U JICJICHUE
OOBIKHOBEHHBIX JIpOOEi; B3aUMHO-
oOpaTHbIe 1poOH.

Pemenne TeKCTOBBIX 3a1a4,
coaepxamux apoou.OCHOBHBIC 3a/1a4l
Ha ApooH.

[Ipumenenue OYKB IJis 3aUCH
MaTeMaTHYECKUXBBIPAKEHUN 1
MpeI0KEHU I

MopneaupoBaTth B rpadu4eckoil, mpeaMeTHOM
(dopme, ¢ TOMOIIBIO KOMITBIOTEPA TIOHATHS U
CBOWCTBA, CBS3aHHBIE COOBIKHOBEHHOMH
IpoObIO.

YurtaTh ¥ 3aNUCHIBATH, CPABHUBATH
OOBIKHOBEHHBIECAPOOH, MpeIaraThb,
000CHOBBIBATH M 00CYKIaTh CNOCO0BI
yIOPSA0YUBaHUS IpoOEi.

HN300paxaTh 0OBIKHOBEHHBIC IPOOH
TOYKaMU Ha KOOPAMHATHOU IIPSIMO;
HCNOJIb30BATH KOOPIMHATHYIOTIPSIMYIO
JUTsL CpaBHEHUS ApoOeil.

®opMy.IHpPOBaTh, 32AIIUCHIBATH C IOMOLILIO
OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOI
IpoOu; MCN0JIb30BATHOCHOBHOE CBOMCTBO
IpoOu 7St COKpaleHus ApoOeit u MpUBEICHUS
JIpoOu K HOBOMY 3HAMEHATEIO.

IIpeacTaBasATh CMELIaHHYIO JpOoOb B BUE
HENPAaBUJIbHOWY BBIAEIATH LENYIO 4acTh
YKclia U3 HENPaBWIbHOM 1poOu. BHINOIHATH
apudmeTHyecKHe 1eiiCTBHS C
OOBIKHOBEHHBIMU APOOSIMU; IPUMEHSATH
CBOliCcTBA

apuMeTUYECKUX JEHCTBUN JIst
pPalMOHAIN3ALMUBBIYUCIICHUM.

BbINOHATH NPUKUIKY M OLIEHKY
pe3ynbTaTa BRIYUCICHUN; PeAIaraTtb U
NPUMEHATH NPUEMBITIPOBEPKH
BEIUMCIICHUH.

IIpoBoauTH MCCJIEIOBAHUS CBOKICTB
npobeif, omupasich Ha YUCIOBBIE
9KCIIEPUMEHTHI (B TOM YHCIIE C
MOMOIIBIOKOMITBIOTEPA).

PacniozHaBaTh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUS O

Ipo0siX, NPUBOAUTH MPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTHBBICKA3bIBAHUSA U
OTpULlaHUA BBICKA3bIBaHUH.

Pemiars TEKCTOBBIE 3a/1a4n, COAEpKALIUE
IpoOHbBIE

JIaHHbIE, U 3a7]a41 Ha HAXOKJICHUE YaCTH
OEJIOro u mejaoromno €ro 4aCTu, BbISABJATD UX
CXO0/JICTBA U Pa3JIHYHUA.




MojaenupoBaTh X0 PEIICHUS 33]a9H
C TIOMOIILIOPUCYHKA, CXEMBI,
TaOJIULIBI.

IIpuBoauTts, pa3douparsb,
OLIEHUBATH PA3JINYHBICPEIICHUS,
3aMMCcH pelIeHui TeKCTOBBIX 3a/1ad.

Kpurnyecku oneHuBarhb
IIOJIyYEHHBIN pe3yibTar,
OCYILIECTBIATh CAMOKOHTPOb,
IIPOBEPSISL OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOJAMTh OIINOKU.

3HAKOMHUTBLCH C MCTOPHUEN Pa3BUTHUS
apumMeTHKu

Harnsagnas
reoMeTpHus.
MHOroyroibHuK
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MHoOroyroysibHUKH. YeTbIpEXYTroJIbHUK,
IPSIMOYTOJIBHUK, KBaApaT.

[TpakTuueckas pabota «IloctpoeHue
MPSIMOYTOJIbHUKA C 3a/IaHHBIMH
CTOPOHAMHU HAHEIMHOBAHHOU Oymarey.

TpeyronpHuK.

[Inomane u nepumerp
IIPSIMOYTOJIBHUKA U MHOTOYT'OJIbHUKOB,
COCTABJICHHBIX U3 MPSAMOYTOJIbHUKOB,
€MHMILIBI U3MEPEHNUS TUIOIAIH.
IlepumeTp MHOTOYroJIbHUKA

OnuceiBaTh, HCNOJIL3Ys TEPMHHOJIOTHIO,
M300paKaTh CIIOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB M OT PYKH, MOJICITUPOBAThH U3
OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepHI 00BEKTOB
peasgbHOro MHpa, UMEIOIIUX GopMy
MHOTOYI'OJIbHUKA, IPSIMOYTOJIbHUKA,
KBaJIpaTa, TPEYroJbHUKA, OLEHUBATh UX
JIMHEHHBIE pa3MEPBI.

BeruncasTe: nepuMeTp TpeyrojbHUKA,
IIPSIMOYTOJIBHAKA, MHOIOYT OJIBHHKA; IUIOIIAb
IpsIMOYToJIbHUKA, KBajpaTa. U300paxkaTs
OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKU.

CTpouTh Ha HEJIMHOBAaHHOW U KJI€TYaTOU

6yMare KBaapaT U NpsAMOYT'OJIbHUK C
3aIaHHBIMU JJIMHAMU CTOPOH.

HccnenoBarhb cBOMCTBA IPSIMOYTOJIBHUKA,
KBaJ[paTamyTéM SKCIIEpUMEHTa, HAOII0IeHUS,
W3MEpEeHus, MOJEINPOBaHMs; CPAaBHUBATH
CBOICTBa KBajipaTa U NMPAMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTH4ecKue
NPeIJIOKEHHUS C

TTOMOIIIBIO CBSI30K «HEKOTOPHBI, «ITH000M.
Pacno3HaBaTBUCTUHHBIE U JTOXKHbBIE
BBICKA3bIBaHUSI O MHOTOYT'OJIbHUKAX,
NPUBOIUTH MPUMeEPbI U KOHTPIPUMEPBHI.
HccnenoBarb 3aBHCHMOCTD TUIOIIAN
KBaJipaTa OT JAJUHBIETO CTOPOHBI.
Hcnosb30BaTh CBOMCTBA KBAIPATHON CETKU
U1 IOCTpOoeHUs GUryp; pa3ouBaTh
MIPSIMOYTOJIbHUK HAKBAJPaThl, TPEYTOJIbHUKHY;




COCTABJISITH (PUTYPHI U3

KBaJ[paTOB U MPSIMOYTOJIbHUKOB M HaXOANUTh
UX IUIOIIAJIb, pa3onBaTh GUTYpHI HA
MPSIMOYTOJIBHUKH U KBAZPaThl M HAXOJIUTh
WX IJIOLIA/b.

BeipaxkaTh BEIMUYMHY IUIOLIAIN B
Pa3IMYHBIX €IUMHUIAXU3MEPEHUS
METPUYECKON CUCTEMBI MEP, IOHUMATH U

HCII0Jb30BAaTh 3ABUCUMOCTH MCXKIY
MCTPUYCCKUMHUCINHUIIAMU U3MCPCHUA
IIomaau.

3HAKOMHTBCS ¢ NPUMEPAMHU NPUMeEHEHHs
IUIOLIA/IA U IEPUMETpPA B IPAKTUYECKUX
cuTyanusx. Pemars 3axa4uns peajbHON
KU3HU, NPeAIaraTb U 00CyK1aTh

Pa3JIUYHbIC CIoco0bI PEeICHHUA 3a1a4

JlecsTHuHbIC APOOH
38y

JlecsaTnyHas 3amuch ApoOCH.
CpaBHEHUEACCITHYHBIX IPOOCH.
JeiicTBUsI ¢ ACCATUUHBIMU JPOOSIMHU.
OxkpyrieHuenecATUYHbIX Ipo0ei.

Penrenue TekcTOBBIX 33/1ad,
coaepxamux 1poou.OCHOBHBIC 3a/1a4l
Ha Apoou

IIpeacTraBasATh 1eCATUUHYIO APOOh B BHJIE
OOBIKHOBEHHOH, YU TATH M 3alIUCHIBATh,
CPaBHMBATh JCCATUYHBIE ApOOH,
npeaaratb, 000CHOBBIBATH H 00CYKIATH
CIOCOObI YIOPSIIOUMBAHUS JIECITUYHBIX
IpoOei.

H3o06paxkars gecaTuyHble ApodU

TOYKaMHU HaKOOPAMHATHON

TIPSIMOU.

BbIIBAATH CX0ACTBA U Pa3JINYMS [TPABUIT
apumMeTHIecKux JEHCTBHAN c
HATYpaJbHBIMH YHCIAMHA H JCCATUYHBIMU
IpOOSIMH, OOBSICHSTh UX.

BoinmoaHaTs apudMeTnueckue AEUCTBUSA C
JNECATUYHBIMH  JIpOOSIMH; BBLINOJIHATH
NPUKUAKY | OIIeHKY pe3yibTaTta
BEIUMCIICHUH.

IIpuMeHsTH cBoOiicTBa apuMeTHUECKUX
JNENCTBUN IpaliOHAIN3aUU

BBIYUCIICHUM.

IIpuMeHATH NPaBHJIO0 OKPYIJICHUS
JecaTu4HbIX apooOeil. [IpoBoauTs
HccIeJ0BAaHMA CBOICTB JIECATUYHBIX ApOOEii,
ONMPAsCh HA YMCIIOBBIE KCIIEPUMEHTHI (B TOM
YHCJIE C IIOMOILBIO KOMITBIOTEPA), BHIIBUTAaTh
TUNOTe3bl ¥ PUBOJAUTH UX 0OOCHOBAHMUS.

Pacno3HaBaTh NCTUHHBIC U JTOXKHBIC
BBICKAa3bIBaHUA O

Ipo0siX, IPUBOAUTH MPUMepPHI U




KOHTPIPUMEPHI, CTPOUThBBICKA3bIBAHUS U
OTPHULIAHUS BBICKA3bIBAHUH.

PemaTh TEKCTOBBIC 3a/1a4H, COJCPKALITHIEC
IpOoOHBIS

JaHHBIC, M 3a1a41 Ha HAXO0KICHHUEC YaCTHU
LOEJIOro U IeJIoroImo €ro 4aCTtu, BbIABJAATD HX
CX0ACTBA M pasjn4ius.

MopenupoBaTh X0/ peIIeHUs 3a]au1 C
MOMOIIbIO PUCYHKA, CXEMBI, TAOIHUIIBL.
IIpuBoauTH, pa3dupaThb,0IEHUBATH
pa3IuyYHbIe PEIICHHUS, 3alIUCH PELICHUH
TEKCTOBBIX 3aJ1ay.

OnepupoBaTh APOOHBIMH YUCIIAMHU B peaTbHBIX
KU3HEHHBIX cuTyarusax. Kpurudecku
OlI€eHMBATH MOJIYUYCHHBIH Pe3yabTaT,
OCYILIECTBISATH CAMOKOHTPOb,

pOBepsisi OTBET HA COOTBETCTBHE

YCIJIOBHIO, HAXOJUTh OIIHUOKH.

3HAKOMHTBCS ¢ HCTOPUEH pa3BUTHUSA
apuMETUKH

Harnaguas
reoOMETpHUs.

Tena u ¢purypsr B
IIpocTpaHcTBe. 94

Mpuororpannuku. M3o0paxenne
MHOTOTpaHHHKOB.Moenn
HPOCTPAaHCTBEHHBIX TEJl.

IIpsAMOYToJIbHBIN IapAJLIIETIEIIUIIEN,
Ky0. Pa3BépTkukybda n
napajuieenunesa.

[TpakTuyeckas pabora «Pa3BépTka
KyOay.

O06BEéM Kyba, TPAMOYTOJIBHOTO
napaJsenenuneaa

Pacno3HaBaTh Ha YepTekax, pUCYHKaX, B
OKPY KaloLeMMHpe IPSMOYTOJIbHBIN
napaJenenumne], Kyo, MHOrOrpaHHHKH,
ONMCHIBATh, MCI0JIb3YS] TEPMHHOJIOTHIO,
OLICHUBATh JIMHEHHBIEC pa3Mephbl.

IIpuBoanTH NpPHUMepPHI 0OBEKTOB PEATTLHOTO
MHpa, UMEIOIIMX (OPMY MHOTOIpaHHUKA,
psSIMOYTOJIbHOTOTIapaljieNienumnesa, Kyoa.

N300pakaTh Ky0 Ha KiIeT4aToi Oymare.
HccnenoBarh cBoiicTBa Ky0a,
IPSIMOYTOJIBHOTO MapauIeIenuIeaa,
MHOTOTPaHHHUKOB, UCIIOJIb3YSl MOJIEIIH.
PacnozHaBaTh M M300pakaTh pa3BEPTKU
KyOa u napasyuienenunesna. MoaeJupoBaTh
KyO ¥ nmapasenenunenns Oymaru u npoyux
MaTepUaoB, 00bACHATH CIIOCO0

MOJIEIIUPOBAHUS.
HaxoanTh n3mepeHusi, BHIMMCIATH
MJI0MIA/Ib IOBEPXHOCTH; 00BEM Ky0a,
MPSIMOYTOJIBHOTO MapaJulesenuIena;
HCCIe10BATh 3aBUCUMOCTb 00bEMa Ky0a OT
JUTMHBI €70 pedpa, BBIABUTATDH
000CHOBBIBATHIMIIOTE3Y.

Ha6aronaTh ¥ NIPOBOAMTH AHAJOTHHM MEXKIY
MOHATUSIMUIUIOIIAAN ¥ 00BEMa, TIepUMeTpa u




ioniaau nosepxHoctu. PacnoznaBartp
WCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS O
MHOTOTpaHHUKaX, MPUBOAUTH NPUMEPHI U
KOHTPIIPUMEDPHI, CTPOUTH BbICKA3BIBAHUSA U
OTPHUIIAHUS BBICKA3bIBAHUM.

Pemars 3a5a4u U3 peayibHOM )KU3HMU.

IToBTOpEeHue u
00001menue. 104

[ToBTOpEHNE OCHOBHBIX TIOHATUN U
METOJIOB Kypcad Kjacca, 00001eHne
3HAHUU

BpI4ucaATh 3HaYCHUS BBIPAKECHU,
COJIEpKalIMX HAaTypaJIbHBIE YUCIIA,
OOBIKHOBEHHBIE U JECATUYHBIE ApOOH,
BBINOJIHATH IPE0Opa30BaHUs YHCEN.

Bei0upars cnocod cpaBHEHUs Yuced,
BBIYMCIICHUM, IPUMEHATH CBOMCTBA
apuMETUIECKUX JECHCTBUN JIst
palMOHAIN3alUU BBIUYMCIICHUN.

OcymecTBaaTh CAMOKOHTPOJIb
BBIIIOJIHSEMBIX IEUCTBUIU CaMOIIPOBEPKY
pe3yJipTaTa BHIYMCICHUN.

PemaTe 3aa4M U3 peanbHOU KU3HH,
NPUMEHATh MaTeMaTH4YeCcKue 3HAHUS /115
peleHus 3a/1a49 U3 IPYTuxy4eOHbIX
IPEIMETOB.

PemiaTs 3a1a4u pa3HbIMHU CIIOCOOAMH,
CPAaBHUBATH CNOCOOBI PEIICHUS 3a]1a4H,
BbIOMPATh PALMOHAJIBHBIN CII0CO0




NNOYPOYHOE IIVTAHUPOBAHMUE

Ne Tema ypoka KoauvecTBo yacon Jaramo |Jdaramo |IIpumeuan

n/n Beero KOHTPOTH ILIAHY pakTy ue

I'naBa 1. HatypanbHble uncia

§ 1. HarypasbHble ynuciaa u HyJb. lkansr (174)

1 [Ipencrapiienue 4ncCIOBOM 1 04.09
nH(popMaIuu B TabIMIIax

2. Hudps! u uncna 1 05.09

3. Hudps! u uncna 1 06.09

4 Bxoanasi KOHTpo/IbHAsA padoTa 1 1 07.09

5 Otpe3ok u ero anuHa. Jlomanas. 1 08.09
MHOroyrojabHuK

6 Otpe3ok u ero mnuHa. Jlomanas. 1 11.09
MHOroyroiasHuK

7 Otpe3ok U ero nnuHa. JlomaHas. 1 12.09
MHOroyrojabHuK

8 [TnockocTh, npsiMasi, JIyd, yroi 1 13.09

9 IInockocTs, npsAMas, 1yd, yroi 1 14.09

10 [Ikasel 1 KOOpIMHATHAS IPSIMast 1 15.09

11 [Ikanel 1 KOOPAMHATHAS MPsMast 1 18.09

12 [Ikanel 1 KOOpAUHATHAS TpAMas 1 19.09

13 CpaBHeHUE HaTypalbHBIX YNCEI 1 20.09

14 CpaBHEHHE HATypaTbHBIX YUCET 1 21.09

15 [Ipencrasiecaue YHUCIIOBOU 1 22.09
nH(pOpMaIUU B CTOIOYATHIX
JarpaMmax

16 [Ipencrasnenue YHCIIOBOM 1 25.09
nH(pOpMaIIUU B CTOIOYATHIX
JarpaMMmax

17 KonTpoabHas padora Ne 1 1 1 26.09

§ 2. Cnoxxkenue M BbIYMTAHUE HATYpPAJIbHBIX Yucesa (154)

18 Hewictue cnoxenus. CBocTBa 1 27.09
CJIOKEHHUSI

19 Hewictue cnoxenus. CBoMcTBa 1 28.09
CJIOKECHHUSI

20 JetictBue cioxxenus. CBolicTBa 1 29.09
CJIOKECHHUSI

21 JeticrBue BerunTanus. CBOMCTBA 1 02.10




BbIYHMTaHUA

22 HeiictBue BerunTanus. CBoMcTBa 1 03.10
BBIYUTAHUS
23 HeiictBue Beruntanus. CBoMcTBa 1 04.10
BBIYMTAHHS
24 Kontpoabnas padora Ne 2 1 1 05.10
25 Uucnosblie U OyKBeHHbIE BhIpakeHus |1 06.10
26 Yucnossie 1 OyKBeHHBIC BhIpakeHus: |1 16.10
27 UucnoBblie U OyKBeHHbIE BhIpakeHus |1 17.10
28 Yucnossie 1 OyKBeHHBIC BhIpakeHus: |1 18.10
29 YpaBHeHUs 1 19.10
30 YpaBHeHUsS 1 20.10
31 YpaBHeHUsS 1 23.10
32 KonrposbHnas paora Ne 3 1 1 24.10
§ YMHoO:KeHHe M JeJieHHe HATYPAJbHBIX unces (254)
33 JeiictBue ymHoxenus. CBOHCTBa 1 25.10
YMHOXKEHUS
34 JeiictBue ymHoxeHus. CBOHCTBa 1 26.10
YMHOCHUS
35 JeiictBue ymHoxeHus. CBolicTBa 1 27.10
YMHOKCHUS
36 JleiicTtBue aenenus. CBoricTBa aeneHus |1 30.10
37 JleiictBue aenenns. CBoricTBa aeneHus |1 31.10
38 JleiicTtBue aenenns. CBoricTBa aeneHus |1 01.11
39 JleiicTtBue aenenns. CBoricTBa aeneHus |1 02.11
40 JleneHue ¢ oCTaTKOM 1 03.11
41 JleneHue ¢ OCTaTKOM 1 06.11
42 Jlenenue ¢ OCTaTKOM 1 07.11
43 KonTpoabHas padora Ne 4 1 1 08.11
44 VYnpoieHue BoIpaxeHU i 1 09.11
45 VYnporeHue BoIpaxxeHU i 1 10.11
46 VYipoliueHue BoIpaKeHUI 1 13.11
a7 VYnporeHue BoIpaxxeHu i 1 14.11
48 [Topsitok TelcTBUN B BEIYUCIICHUSX 1 15.11
49 [Topsitok nelcTBU B BEIYUCIICHUSX 1 16.11
50 [Topsitok nelcTBU B BEIYUCIICHUSX 1 17.11
ol CreneHb ¢ HaTYpaJbHBIM MOKa3zaTeneM |1 27.11




52 CreneHb ¢ HaTypaJbHBIM MOKa3zareneM |1 28.11

53 Jlenutenu u KpaTHbBIC 1 29.11

o4 JlenuTenu U KpaTHbIE 1 30.11

55 CBoiicTBa ¥ MPU3HAKH JCITUMOCTH 1 01.12

56 CBolicTBa M MMPU3HAKH JCITUMOCTH 1 04.12

57 KontpoabHnasi padora Ne 5 1 1 05.12

§ 4. Ilnomaau u 06béMbI (114)

58 dopmyitbl 1 06.12

59 dopmyitel 1 07.12

60 [Tnomane. dopmyna miomaim 1 08.12
PSMOYTOJIbHUKA

61 [Tnomane. dopmyina miomaim 1 11.12
PSIMOYTOJIbHUKA

62 Enununer usmepenus miomaaein 1 12.12

63 Enununer usmepenust miomaaein 1 13.12

64 [IpsimoyronbHbBIN Hapaienenumnes 1 14.12

65 [TpsiMOYTOJIBHBII TTApaIICIICITHITET 1 15.12

66 O06bémbL. O0BEM MPAMOYTOIBHOTO 1 18.12
napaJuiesenuresa

67 O6BEMBI. OOBEM TIPSIMOYTOIBHOTO 1 19.12
napaJuiesenuresa

68 O06BEMBI. OOBEM TIPSIMOYTOIBHOTO 1 20.12
napaJuiesenuresa

69 KonTpoabHas padora Ne 6 1 1 21.12

I'naBa 2. [lpoOHbIe uncna

§ 5. O0bIkHOBeHHBIE Apo0u (474)

70 OKpy»KHOCTb, KpYT, L1ap, LWINHAP 1 22.12

71 OKpy>XHOCTb, KPYT, IIap, IIIAHIP 1 25.12

12 Jlomu u podwu. 1 26.12

73 Jlomu u podwu. 1 09.01

74 N3o0pakenue npobeit Ha 1 10.01
KOOPJMHATHOU IIPSMOI

75 N306paxkenue apodeit Ha 1 11.01
KOOPAMHATHOU MPSMOK

76 CpaBHenue npodeit 1 12.01

77 CpaBHeHnue npobeit 1 15.01

78 CpaBHenue npodeit 1 16.01




79 [TpaBuibHBIE U HEMIPABUIIBHBIEPOOU 1 17.01

80 [IpaBusbHBIE U HEMPABUWIBHBIEPOOU 1 18.01

81 KounTpoJsbHasi pa6ora Ne 7 1 19.01

82 CrnoxeHue ¥ BBIUUTaHHE IPOOCi ¢ 1 22.01
OJTMHAKOBBIMH 3HAMEHATEIISIMA

83 CrnoxeHre ¥ BEIUUTaHHE IPO0eii ¢ 1 23.01
OJTMHAKOBBIMH 3HAMEHATEIISIMA

84 CrnoxeHre ¥ BEIUUTaHHE IPO0eii ¢ 1 24.01
OJTMHAKOBBIMH 3HAMEHATEIISIMA

85 Jlenenue HaTypaabHBIX Yncen 1 apodu |1 25.01

86 Jlenenue HaTypaabHBIX Yncen 1 apodu |1 26.01

87 CMelanHbIe Yrcia 1 29.01

88 CMmenianHble yucia 1 30.01

89 CrnosxeHue ¥ BBIYMTAHUE MEIIaHHBIX |1 31.01
qHCcen

90 CnoxeHue ¥ BBIUNTaHUE MEIIAHHBIX 1 01.02
qHCce

91 KonrpoJbHnast pa6ora Ne 8 1 02.02

92 OcHOBHOE CBOMCTBO Jpo0OH 1 05.02

93 Cokpartienue apooei 1 06.02

94 Cokparienue apooeii 1 07.02

95 [TpuBenenue apodeii k 00IIEMY 1 08.02
3HaMEHATEITIO

96 [TpuBenenue npoodeii k oMy 1 09.02
3HAMEHATEJTIO

97 [TpuBenenue npobdeii k odIEeMy 1 12.02
3HaMEHATEITIO

98 CpaBHeHMe, CII0)KEHHE U BBIYUTAHUE 1 13.02
npo0eit ¢ pa3HBIMHU3HAMEHATEIIIMU

99 CpaBHeHMe, CII0)KEHHE U BBIYUTAHUE 1 14.02
npo0elt ¢ pa3HBIMU3HAMEHATEIISIMU

100 | CpaBHenwue, crokeHue U BerauTanue | 1 15.02
npo0elt ¢ pa3HBIMU3HAMEHATEIISIMU

101 | CpaBHenwue, crokeHue U BerauTanme | 1 16.02
npo0elt ¢ pasHBIMHU3HAMCHATEIIIMU

102 | CpaBHeHue, ciio)keHUE U BhiuuTanue |1 26.02
npo0eilt ¢ pa3HBIMHU3HAMECHATEIIIMU

103 | KonrposbHasi paGora Ne 9 1 27.02




104 | YMHOXeHus npobeit 1 28.02
105 | YMHOxeHus npobeit 1 29.02
106 HaxosxneHue 4acTu 11e10ro 1 01.03
107 HaxosxneHue 4acTu 11eaoro 1 04.03
108 Haxoxenue yacTtu 1esnoro 1 05.03
109 Haxoxenue yactu 1esnoro 1 06.03
110 Jenenue npobeit 1 07.03
111 Jlenenue npobeit 1 11.03
112 | HaxoxmeHue 1enoro 1o ero 4actu 1 12.03
113 HaxoieHue 1nenoro mno ero 4actu 1 13.03
114 | HaxoxmeHue 1enoro Mo ero 4actu 1 14.03
115 HaxoxieHne 1enoro 1no ero 4acTu 1 15.03
116 | KonrpoabHas pa6ora Ne 10 1 18.03
§ 6. NecaTuunnbie qpoou (324)
117 JlecsiTuuHas 3anuch Ipooeit 1 19.03
118 JlecsitTuuHas 3anuch Ipooeit 1 20.03
119 CpaBHeHUE IECATUIHBIX ApoOei 1 21.03
120 CpaBHeHUE IECATUIHBIX ApoOei 1 22.03
212 | CpaBHeHHUE JECATUYHBIX APOOCH 1 25.03
122 CrokeHHe U BEIYNTAHUE NECATUYHBIX |1 26.03
npobeit
123 CroxeHne U BEIYNTAHNE NECATUYHEIX |1 27.03
npobeit
124 CroxeHne U BEIYNTAHNE NECATUYHEIX |1 28.03
npo0eit
125 CroXeHHe U BEIUUTAHNUE AECATUYHBIX |1 29.03
npobeit
126 CroxeHne U BEIYNTAHNE NECATUYHEIX |1 01.04
npobeit
127 | Oxpyrienwne uncen. [Ipuknaka 1 02.04
128 | Okpyrienwne uncen. [Ipuknaka 1 03.04
129 | KourpoabHas pa6ora Ne 11 1 04.04
130 YMHOXEHUE TeCATHIHON JpoOr Ha 1 05.04
HATypabHOE YHCIIO
131 YMHOXEHUE TeCATHIHON ApoOr Ha 1 15.04
HaATYpaJbHOE YHCIIO
132 YMHOXEHUE TECATUYHON IpOOH Ha 1 15.04




HaTypaJIbHOE YHCII0

133 | Jlenenue necsITHYHOM APOOH HA 1 16.04
HaTypaJbHOE YHCIIO
134 | Jlenenue necsITHUHOM ApOOH HA 1 17.04
HaTYypaJIbHOE YHCIIO
135 Jlenenue necATHYHON APOOH Ha 1 18.04
HaTypaJbHOE YHCIIO
136 | [Ienenue gecaTUYHOM qpoOu Ha 1 19.04
HaTypaJIbHOE YHCIIO
137 | YMHOXEHHE Ha JECATUYHYIO TpOOb 1 22.04
138 | YMHOXEHHE Ha JECATUYHYIO TpOOb 1 23.04
139 | YMHOXEHHE Ha JECATUYHYIO TpO0b 1 24.04
140 | YMHOXEHHE Ha JECATUYHYIO TpOOb 1 25.04
141 YMHOXEHHUE Ha ISCATHUHYIO APOOh 1 26.04
142 Jlenenue Ha JECITHYHYIO TPOOH 1 29.04
143 | Jlenenue Ha JECITUYHYIO APOOH 1 30.04
144 | Jlenenue Ha OECITUYHYIO APOOH 1 06.05
145 | Jlenenue Ha OECITUYHYIO APOOH 1 07.05
146 | Jlenenue Ha JECATUYHYIO APOOH 1 08.05
147 | lenenue Ha OECITUYHYIO APOOH 1 10.05
148 | KonrpoabHasi padora Ne 12 1 13.05
§ 7. UHCcTpYyMeHTBI 111 BbIYMCIeHHI U u3MepeHui (94)
149 | KampkynsTop 14.05
150 | Buasr yrinoB. UepTéxHblid TpeyronsHuK | 1 15.05
151 | Bunsl yrioB. UepTéxHblil TpeyroiabHUK | 1 16.05
152 | Buasr yrinoB. UepTéxHblid TpeyronpHuK | 1 17.05
153 | Buasr yrioB. UepTéxHblid TpeyronbHuK | 1 20.05
154 | U3mepenue yrnos. Tpancnoptup 1 21.05
155 | U3mepenue yrnos. Tpancnoptup 1 22.05
156 | U3mepenue yrnos. Tpancnoptup 1 23.05
157 | KonTpoabHas pa6ora Ne 13 1 24.05
IMoBTOpenue (144)
158- | MroroBoe moBTOpEeHNE Kypca 10 27.05
169 | \aremaruku 5 xracca
170 | UroroBasi KOHTpOJILHAsI padoTa 1 28.05

Ne 14 (BIIP)
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA

Bunenkun H. 4., XKoxo B.U., YUecHokoB A.C., HIBapuodypn C.1., MatemaTtuka,5 kinacc, O0miecTBo ¢
orpanuueHHoON oTBeTcTBEHHOCTHIO "MOLl MHemo3uHa" ;
Beenure cBO#l BapuaHT:

METOAUYECKHUE MATEPHUAJIBI I YYUTEJIA

Bunenkun H.A1., XXoxos B.1., Yecnoko A.C., [lIBapuioypa C.U., MatemaTuka,5 kimacc, O01ecTBo ¢
OorpaHM4eHHON oTBeTCTBEHHOCThIO "MOLl MHemo3una" ;

PaGouas terpaap mo matematuke K yueonuky Bunenkuna H.A. T.M. Epuna; lunaktrnueckue Matepraibl 10
maTteMmaTtuke A.C.

YecHOKOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru,
https://edu.skysmart.ru/
https://nsportal.ru/,
https://infourok.ru/,
https://multiurok.ru/

PaccmoTtpeno: «CormacoBaHO»
Ha 3acenanuu [IIMO yuurenei 3am. lupextopa MBOY
MaTeMaTuKu, THHOPMATHKH, «TyakoBckoit COLL Ne3»
(hu3MKH.
PykoBonurens IIIMO

Vgarosa O B. NBamenenko ['.U.

[Tporokon Nel ot
« » 2023r.



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJOBAHME JUIAA ITPOBEJAEHUSA IABOPATOPHBIX U IPAKTUYECKHUX PABOT






