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MNOACHUTEJIbHAS 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PaGouas nmporpamma no maTemMatuke Jiisi o0y4aroumxes 5 KiaccoB pazpadorana Ha ocHoBe DeepaibHOro
rocy/IapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00I1Ier0 00pa3oBaHus ¢ Y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEIBABISEMBIX K MAaTEMaTUYECKOMY 00pa30BaHUIO, U TPAAULIUN
poccuiickoro o0pa3oBaHusi, KOTOpble 00€CIeYNBAIOT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIIUSIMH,
COCTaBJISIOLIMMHU OCHOBY JUISl HEIIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
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 4eI0BEUeCKON eI TeIbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 0a30BOM MAaTEMATHYECKOM MOJATOTOBKHU. YIKE B IIKOJIE
MaTeMaTHKa CITY>KUT OIMIOPHBIM MPEIMETOM I U3YUCHHUST CMEKHBIX TUCITUTUINH, & IOCJIE IIKOJIBI peaIbHON
HEO0OXOIMMOCTBIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHKE, UTO TPEOYET MOTHOIIEHHOM 0a30BOM
00111€00pa3oBaTeIbHON MOATOTOBKU, B TOM YHCIIE U MAaTEMATUUYECKOM.

3T0 00YCIIOBICHO TEM, YTO B HAITH JTHU PACTET YUCIIO TPOdeccuii, CBI3aHHBIX C HEIIOCPEICTBEHHBIM
NPUMECHEHUEM MaTEeMAaTHKU: U B chepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJOTHICCKUX 00acTsIX, U JakKe B
ryMaHuTapHbeix cepax. Takum oOpa3om, Kpyr MIKOJLHUKOB, JIJIsi KOTOPBIX MaTEMaTHKa MOKET CTaTh
3HAYMMBIM MPEAMETOM, PACIIHPSIETCS.

[TpakTudeckast Mojxe3HOCTh MATEMATHKU O0YCIIOBIICHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI HAILIET0 MUPA: MPOCTPAaHCTBEHHBIE ()OPMBI i KOTUYECTBEHHBIE OTHOIICHHS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
pa3BUTHUS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKpEeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOHUCTBA U UCTIOIH30BAHUS COBPEMEHHON TEXHUKH, BOCTIPUATHE U HHTEPIIPETAIUS
pa3zHo00pa3HON COMUATBHON, YKOHOMUYECKOH, TOTUTHYEeCKON nHpopMaiuu, MaaodhdekTuBHA
MOBCE/IHEBHAS MTPAKTHYECKasl eATENbHOCTh. KaxkIoMy 4eTToBeKY B CBOEH KH3HU MPUXOTUTCS BBITTOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUYSCKUMU MpUEMaMu
T€OMETPUUECKUX U3MEPEHHI U TOCTPOCHUH, UNTATh HHPOPMAIIUIO, TPEACTABICHHYIO B BHJIe TaOIUII,
IUarpamm u rpaukoB, )KUTh B YCIOBUSX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
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 apceHAl TPHEMOB U METOIOB MBITINICHUS YeJIOBEKa
€CTECTBCHHBIM 00Pa30M BKITFOUAIOTCS WHAYKIIHS U JACTYKIUA, 0000IICHHE U KOHKPETH3AIHs, aHATIN3 U
CUHTE3, KIaccu(pHKaIsa U cuCTeMaTH3aIus, abcTparupoBanue v aHajaorus. OOBEKThl MaTeMaTHISCKHIX
YMO3aKJTFOUCHUH, TIPaBHJIa KX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHICCKHX TTOCTPOCHHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHUS (POPMYITUPOBATH, 00OCHOBBIBATh M JIOKA3bIBATh CYKJICHUS, TEM CAMbIM
Pa3BHBAOT JIOTHYECKOE MBIIIIICHHE. Bemyias poas MpuHAIICKUT MaTeMaTHKe U B (POPMUPOBAHUHT
AITOPUTMUYIECKON KOMITOHCHTHI MBITIICHUS ¥ BOCITUTAHUN YMEHUH JCHCTBOBATH 110 33JIAaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
NESTSIIbHOCTH Ha ypOKaX MaTeMaTHKH — PAa3BUBAIOTCS TaK)Ke TBOPYECKAS M MTPUKJIATHAS CTOPOHBI
MBIIUTICHHUS.

OOyueHnne MaTeMaTHKE JaéT BO3MOXKHOCTh Pa3BUBATh Y 00YUAIONIUXCSI TOYHYIO, PAllMOHAILHYIO U
WH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanOO0Iee TIOIXOISIINE I3bIKOBBIE, CAMBOIIMYECKHE, Tpaduueckue
CPEICTBA JJIsl BRIPAKCHHUSI CY)KICHUHN M HATJISTHOTO MX TPECTABICHUS.

Heo6xoauMbpIM KOMIIOHEHTOM OOIIeH KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00111ee 3HAKOMCTBO



C METOJIaMH MTO3HAHMA JeWCTBUTEILHOCTH, IPECTABICHNE O IPEAMETE U METOJaX MaTeMaTHKH, UX OTIUYUI
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEMaTUKH IS
peleHus HayYyHbIX U IPUKIaIHbIX 3a1a4. TakuM o0pa3oM, MaTemMaTudeckoe 0Opa3oBaHUE BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YENIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

U CUMMCTPHH.

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

— TPOJOJKeHHE (HOPMHUPOBAHKS OCHOBHBIX MATEMAaTHYCCKUX MOHITHH (YHCII0, BETHYMHA,
reoMeTpuyeckas Gpurypa), 00ecreqrBarOIIMX IPEEMCTBEHHOCTD U NIEPCIIEKTUBHOCTh MATEMAaTHYCCKOTO
o0pa3oBaHus 00YYArOIINXCS;

— Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEN 06y11a1011114xc51, [M03HABaTEILHOM

AKTUBHOCTH, HCCIICAO0BATCIBCKUX YMCHI/II\/JI, HHTCPCCA K UBYUCHUTIO MATCMATHUKHU,

— HOABCACHUC 06yt1a101111/1xcs[ Ha JOCTYITHOM JIA HUX YPOBHC K OCO3HAHUIO B3aMMOCBA3HU MATCMATUKHU
H OKPYKAKOIICTO MUPA,

— (bOpMI/IpOBaHI/IC Q)YHKHHOHaHLHOfI MaTeMaTUYEeCKOM T'paMOTHOCTHU: YMCHUSA PACIIO3HABATDH
MaTeMaTU4eCKHE 0OBEKThI B PCAIBHBIX )KU3HCHHBIX CUTyallUAX, IPUMCHATH OCBOCHHBIC YMCHUS JIJIA
peICHUA MPAKTHUKO-OPUCHTUPOBAHHLBIX 3aia4, HHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTAThl U

OICHUBATh NX HAa COOTBCTCTBUC HpaKTI/ILIGCKOI\/JI CUTyallu.

OcHOBHBbIE JINHUU COJEPKaHUS Kypca MaTEMAaTUKH B 5 KJjlacce — apupMeTHIecKast U FeOMeTpuyecKas,
KOTOpBIE Pa3BUBAIOTCS MapalIeNIbHO, KaXK1asi B COOTBETCTBUH C COOCTBEHHOI JIOTUKOM, OJHAKO, HE
HE3aBUCUMO OJIHA OT JIPYroi, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUH. TaKkke B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMHU ajIre0pbl U onucaTeIbHON CTaTUCTUKH.

W3yuenne apudMeTnueckoro MaTepuaia HauuHaeTcs Co CUCTeMaTH3alluy ¥ pa3BUTHsI 3HaHUH 0
HaTypaJIbHBIX YHMCJIAX, TOJIyYEHHBIX B HA4aJbHOU 1IKoJIe. [Ipn 3TOM COBEpIIEHCTBOBAHNE BBIUNCIUTEIBHOU
TEXHUKU U (OPMUPOBAHUE HOBBIX TEOPETUUYECKHX 3HAHUN COYETACTCS C Pa3BUTHEM BBIYUCIMTEIBHOM
KYJBTYpPBl, B YaCTHOCTU C 00YYE€HUEM MTPOCTEUIINM MTPUEMaM NMPUKUAKH U OLIEHKU pe3yJIbTaToB
BBIYKCIICHUM.

Jlpyroii KpynHblii OJI0K B coJiepxKaHuu apupMeTHIecKon JIMHUN — 3T0 ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX U JIECATUYHBIX p0oOei OTHECEHO K 5 Kilaccy. DTO MEpBBIN ATall B OCBOCHUH JIpOoOeid, Koraa
IPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJI€IMH, NOHIATUAMHU TeMBbI. [Ipu 3TOM paccMoTpenune
OOBIKHOBEHHBIX JJpo0eii B MOJIHOM 00BbEME MPEIIECTBYET U3YUEHHUIO AECATUUHBIX Ipo0eii, 4To
1es1ecoo0pa3Ho € TOUKU 3PEHHUS JTIOTUKU U3JI0KEHUs YUCIIOBOM JIMHUY, KOTJIa paBuiia IeHCTBUIA ¢
JECATUYHBIMH JPOOSIMHU MOKHO 0OOCHOBATh YK€ M3BECTHBIMH aJITOPUTMAaMU BBIITOJHEHUS JIeHCTBUI ¢
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.
TexcToBble 3a1auK, peliaeMble IPU OTPAOOTKE BHIYUCIUTENBHBIX HABBIKOB B 5 KJIacce, pacCMaTpUBaOTCS
3ajauyl CIEeNYIOIUX BUJOB: 3aJ]aul HA JBM)KEHHUE, HA YacTH, HAa MOKYIIKU, Ha pabOTy U MPOU3BOJUTEIBHOCTD,
Ha MPOLEHTHI, HAa OTHOLIEHUs U ponopuuu. Kpome Toro, o0ydaromuecst 3HaKOMATCS ¢ IpUEMaMU PELICHUs
3a/1a4 mepeOopoM BO3MOKHBIX BAPUAHTOB, Y4aTcs padoTaTh ¢ HHGOPMAIIHEH, MPECTaBICHHON B opMe
TaOHI] WIIA TUATPAMM.



B ITpumepHoii paboueil mporpamme mperycMOTpeHO (OPMHUPOBAHUE MPOIEAECBTUYECKHUX alNTre0pandeckux
npeacTaBieHui. bykBa kak CHMBOJI HEKOTOPOI'O YMCJIA B 3aBUCUMOCTH OT MAaTEMaTUYECKOTO KOHTEKCTa
BBOJIUTCS MOCTEIIEHHO. ByKBeHHas1 CHMBOJIMKA IIMPOKO MCIIOJIB3YETCS MIPEXkK/IE BCETO IS 3alTUCH OOLINX
YTBEP)KICHUNA U MPEITIOKEHNH, POPMYJI, B YAaCTHOCTH JJISl BBIYMCIICHUS T€OMETPHUECKUX BEIIUYHH, B
Ka4eCTBE «3aMECTUTEIISD) YHCTA.

B kypce «Marematuku» 5 Kjlacca NpeACTaBICHA HarisAHas TE€OMETPHs, HallpaBJICHHAs HA Pa3BUTHE
00pa3HOro MBIIJIEHUS, TPOCTPAHCTBEHHOI'O BOOOPayKEHMsI, N300pa3UTEIbHbIX YMEHUI. DTO BaXKHBIHN 3Tall B
W3Y4YECHUU F€OMETPUH, KOTOPBIN OCYIIECTBIAETCS Ha HAIISIHO-TIPAKTUYECKOM YPOBHE, OITUpAcTCs Ha
Hars1IH0-00pa3Hoe MbIIIIeHHEe 00yJaromuxcs. bombias pojib OTBOANUTCS MPAKTUUECKON AEATENbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeIupoBaHuio. O0yJaroIuecs: 3HaKOMATCS ¢ TeOMETpUUECKUMU (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€OMETPHUH 3HAaHUS, TOJyYyeHHbIe 00yYaloIMMUCS B HAYaJIbHOM IIIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacIIupsIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHY B 5 KJIaCCE U3y4aeTCs UHTETPUPOBAHHBIN MTpeaMeT «MareMaTrka, KOTOpbIi
BKIIIOUAEeT apu(METHUECKUI MaTeprall U HArJISIIHYI0 T€OMETPHUIO, & TAKXKE MPOTEIEBTUUECKIE CBEICHUS U3
anreOpbl. Y4eOHBIH MJ1aH Ha U3YYeHHE MATEMATHKHU B 5 KJIacCe OTBOJUT HE MEeHee 5 y4eOHBIX 4acoB B
Hezento, Bcero 170 yueOHBIX 4acoB.

COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HaTypaJ’leLIe qucjia 1 HyJdb

Harypanbnoe uncino. Psg Hatypansubix uucen. Yucno 0. U3o00paxkeHne HaTypaIbHBIX YUCEN TOYKAaMHU Ha
KOOpJMHATHOH (4ncia0Boif) npsimoid. [To3unimonHas cuctema cuucienus. PuMckas Hymepanus Kak npumep
HENO3UIMOHHOM cCUCTEMBI cuncieHus. [lecaTuunas cuctema cuncienns. CpaBHEHUE HAaTYPAIbHBIX YHUCET,
CpaBHEHHE HaTypaJbHbBIX YHcen ¢ HylnéM. CriocoObl cpaBHeHus. OKpyTiieHne HaTypalbHbIX yncel. ClioxeHue
HaTypaJlbHbIX YHCEI; CBOWCTBO HYJIS MIPH CI0KEHUHU. Boruntanue kak feiicTBue, 00paTHOE CI0KEHUIO.
YMHOKEHNE HaTYpaJIbHbIX YHCEI; CBOMCTBA HYJIA U €AVHUIIBI IPU YMHOKEHHH. JleneHue Kak AecTBHE,
o0OpaTHOe yMHOKeHHI0. KOMIOHEHTHI IelicTBUH, CBsI3b Mex a1y HUMU. [IpoBepka pe3ynbTara
apupmeTrueckoro aeicteus. [lepeMecTuTenbHOE U COYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXXEHUS, paclipeleIuTeIbHOEe CBOMCTBO (3aKOH) YMHOXKeHUs. Mcnonb3oBaHue OyKB A1 0003HaYeHUs
HEM3BECTHOTO KOMITOHEHTA U 3aIMCH CBOWCTB apu(pMETUYECKHUX JACHCTBHMA. JlenuTenu u KpaTHbIE YUCIa,
pa3zioxeHue Ha MHOKUTENH. [IpocTeie u coctaBHble uncina. [lpusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeNeHb ¢ HaTypajabHbIM IIOKA3aTeNeM. 3allUCh YKMCIIA B BUAE CYMMBI Pa3psIHBIX CJIaracMbIX.
HucnoBoe BepakeHNEe. BrluncieHne 3Ha4€HNI YUCIIOBBIX BBIPAKEHNI; MOPSAO0K BBINIOJHEHUS JEHCTBUMN.
Hcnonp30BaHue NpU BEIYUCICHUAX IEPEMECTUTEIBLHOTO U COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIOXKEHUS U

YMHOXCHUSA, paCIIpCaACIINTCIbHOTO CBOMCTBaA YMHOXCHUS.

Apoon

[IpencraBienue o 1pobu Kak crocode 3anucH YacTH BelnduHbl. OObIKHOBEHHBIE Apo0u. [IpaBunbHbIe 1
HenpaBwibHbIe 1poou. CMelanHas 1poOb; MpeICTaBlIeHHe CMEIIaHHOM Ipo0u B BUJIE HETIPaBUIIBHOM Apo0Ou
Y BBIJICJICHHE 1I€JI0H YacTH YUCiIa U3 HEmpaBuiIbHOU pobu. 3o0pakenue npobeil ToukaMu Ha YUCIIOBOU
npsimoii. OcHOBHOE cBOCTBO Apoou. Cokparienue npodeii. [IpuBenenne npodu K HOBOMY 3HAMEHATEIIO.
CpaBaenue npob6eii. CinoxxeHne u BEIYUTaHKUE Ipo0Oei. YMHOKEHUE U JIeJIeHne Apo0eii; B3aMMHO-00paTHBIC
npobu. HaxoskaeHne 4acTH 1Mesioro U Ieoro 1mo ero yactu. Jlecatuunas 3anuck apooeit. [IpencraBnenue
JECATUYHOM NpoOH B BUAEC OOBIKHOBEHHOU. M300pakeHne AeCATHIHBIX APOOEH TOUKaMH Ha YHUCIIOBOM



npsamoii. CpaBHEHHUE ECATUYHBIX Jpobeit. Apudmernueckue NeHCTBUS C NECATUYHBIMU IPOOSIMU.

OxpyrieHue AeCATUYHBIX IPOOeH.

PenmieHne TeKCTOBBIX 32124

Pemenue TekcToBBIX 3a1a4 apudmeTraeckuM criocodom. Pemenue torndeckux 3aaad. Pemenue 3amay
nepebopoM BCeX BO3MOXKHBIX BapHaHTOB. VIconp30BaHue MpH PEIICHUH 3a4a49 TaOIHIl 1 cxeM. Pemenue
3a/1a4, CoAEp KalluX 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI U3MEPECHHSI: MacChl, 00bEMA, IICHBI; PACCTOSIHHSI, BDEMEHH, CKOPOCTH.
CBsi3b MEXIy SIUHUIIAMH H3MEPEHUS KOKIO0W BETHUMHBL. PelieHre OCHOBHBIX 3a7a4 Ha Apo0u.
[IpencraBienue TaHHBIX B BHJIE TAOJIHII, CTOJIOYATHIX AHATPAMM.

Harasinnasi reomeTpust

Harnsigaeie npencraBienus o Gurypax Ha mioCKOCTH: TOUYKa, IpAMas, OTPE30K, JIyd, yroJ, JIoMaHas,
MHOT'OYTOJIBHUK, OKPY>KHOCTb, KpyT. YTou. [IpsiMoi, OCTpBIii, TYIIOM U pa3BEPHYTHIN yriibl. JIMHA OTpe3Ka,
METPUYECKUE €AMHULbI ITUHBL. [[1Ha ToMaHOil, TepuMeTp MHOTOYroyibHUKA. VI3MepeHne U mocTpoeHue
YIJI0B ¢ TOMOMIBIO TpaHCcHopTUpa. Harnsgueie npeacTaBieHus o GUrypax Ha mioCKOCTH: MHOTOYTOJIbHUK;
PSIMOYTOJIBHHK, KBAPaT; TPEYroJIbHUK, O paBeHCTBE Guryp. M3o0paxkenue Guryp, B TOM 4uclie Ha
kieTdaroit Oymare. [TocTpoeHue KoHPUTypaIuii U3 4acTedt MpsIMOi, OKPY)KHOCTH Ha HEJIMHOBAaHHOU U
KJieT49aToit Oymare. Vcronp30BaHe CBONCTB CTOPOH M YTJIOB MPSIMOYTOJIBHUKA, KBaapara. [Lmomans

IPSMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 PSIMOYTOJIbHUKOB, B TOM 4HCie QUTYD,
n300pakEHHBIX Ha KileTdaTon Oymare. EquHuIel n3mepenus miomanu. Harnsaaeie npenctaBieHus o
IPOCTPAHCTBEHHBIX (PUTYpax: MPsSIMOYTOJIBHBIN Mapauieenures, Kyd, MHOrorpanHuky. M3o0paxenne
IPOCTEHIINX MHOTOIrpaHHUKOB. Pa3BépTku kyda u napamienenunena. Coznanue Mojeneil MHOrOTpaHHUKOB
(13 Oymaru, MpOBOJIOKH, TUIACTUIIMHA U Ap.). OOBEM MPSAMOYTOIHHOTO Mapajuienenunena, kyoa. Enuauist
U3MepeHus 00bEMa.

IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3ybTATHl OCBOCHHUS MTPOTrpaMMBbl yueOHOTO TipeaMeTa «MaTeMaTrkay XapakTepU3yIOTC:

IMaTpuoTHYeCKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpPECA K MPOUUIOMY U HACTOSIIIIEMY POCCHUICKON MaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM
K JIOCTH)KEHUSAM POCCHICKUX MAaTEMATHKOB M POCCUMCKON MAaTEMATUYECKOW MIKOJIbI, K UCTIOJIb30BAHUIO 3THX
JOCTIOKCHHH B IPYTUX HAyKaxX M MPUKIIAIHBIX cepax.

I'paxxnanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpaskJaHIHA U pealu3allii €ro Mpas, IPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, BICHUH, MPOLIETYP TPAKIAHCKOTO
oOriecTBa (BbIOOPHI, OMPOCH U TIP.);

TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUECKUM TPUMEHEHHUEM
JIOCTUKEHUN HAyKH, OCO3HAHUEM BAKHOCTH MOPATbHO-3THYECKUX MTPUHIIUIIOB B IESITEILHOCTH YUEHOTO.

TpynoBoe Bocinranue:

YCTAHOBKOM Ha aKTHBHOE yYaCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTUUECKO HAIIPaBICHHOCTH,
OCO3HAHHEM Ba)XHOCTH MaTeMaTUYECKOTO 00pa30BaHUS HA MIPOTSKEHUH BCEH )KU3HU TSl YCIIEITHON
po(heCcCHOHANBLHOM NeSTEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUI; 0CO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM UHAMBUAYAILHON TPAEKTOpUU 00pPa30BAHMS U KU3HEHHBIX TJIAHOB C YIETOM JTMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUE:

CITOCOOHOCTBIO K AMOITMOHAIBHOMY M ACTETUYECKOMY BOCTIPUSTHIO MAaTEMaTHIECKUX O0OBEKTOB, 3a/1a4,



peLIeHH, pacCyX/IeHUI; YMEHUIO BUIETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOT0 MO3HAHMUS:

OpHEHTAIMe! B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOABI U OOIECTBa, TOHUMAHUEM MaTeMaTHIECKON HayKH KaKk
C(l)epBI YEJI0BCUCCKOM ACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3BHAYUMOCTH I pa3BUTUA HUBUIA3ALIUHA
OBJIAJICHUEM A3BIKOM MAaTCMATUKU U MaTeMaTHYeCKOM KyﬂbTypOﬁ KaK CpCACTBOM IMO3HAHUWA MHPA,
OBJIAJICHUEM ITPOCTEHIINMH HaBBIKAMHU MCCIIE0BATEIbCKOM eI TEIILHOCTH.

du3suyeckoe BocnuTaHue, GopMupoBaHue KyJIbTYPhl 310POBbS H IMOIMOHAIBLHOIO 0J1ar0NOTyYHs:

TOTOBHOCTBIO TPUMEHSATh MATEMAaTHUECKHE 3HAHHUS B MHTEPECAX CBOETO 3/10POBbs, BEJCHHUS 3J0POBOTO
o0pa3a xu3HH (30pOBOE MUTAHKE, COATTAHCUPOBAHHBIA PEKUM 3aHATUN U OT/IbIXA, PETYJISIpHAs (PU3HMUECcKas
AaKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HABBIKA Pe(IICKCUH, TPU3HAHUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO K€
npaBa JIPyroro 4ejaoBeKa.

JKO0JIOTHYEeCKOe BOCIINTAHHE:

OpHEHTaluel Ha MPUMEHEHHE MaTeMaTHUECKIX 3HAHUH ISl pEILICHUs 33/1a4 B 00JIACTH COXPaHHOCTH
OKpYXXarollel cpelibl, ITIAHWPOBAHMUS IIOCTYIIKOB M OLIEHKH MX BO3MOKHBIX HOCIJIEACTBHH JJISI OKPY>KarOILEH
Cpe/ibl; OCO3HAHUEM TI00aJIBHOTO XapaKTepa 3KOJIOTHUECKHUX MPOOIEM U ITyTEeH UX PELICHUs.

JIu4HOCTHBIE Pe3yJIbTaThI, 00eceYHBAIONIINE AJANTANMIO 00YYAI0IIErocsi K H3MeHAI0LINMCS
YCJIOBUSIM COLMAIBLHOM U MPUPOAHOIi cpeabl:

T'OTOBHOCTBIO K HeﬁCTBHﬂM B YCJIOBUAX HeOHpeﬂeﬂéHHOCTI/I, IMMOBBIIICHUIO YPOBHA CBOEH KOMIIETEHTHOCTH
yepes3 MPaKTUYECKYIO JIEATENbHOCTh, B TOM UYHUCJIE YMEHUE YUUThCA Y IPYTUX JIOEH, IpruoOdpeTaTh B
COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUN U3 OIIbITA JPYTUX;

HE00XO0AMMOCTHIO B (POPMHPOBAHNHU HOBBIX 3HAHUH, B TOM 4YHCIie ((OPMYINPOBATh HCH, TOHSATHS,
TA0TE36I 00 00BEKTAX U SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATH I[e(bI/IIII/ITI)I COOCTBEHHBIX

3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTHIO OCO3HABAThH CTPECCOBYIO CUTYyallMIO, BOCIPUHUMATE CTPECCOBYIO CUTYallUIO KaK BbI3OB,
Tpe6y}0m1/n71 KOHTPMCP, KOPPCKTUPOBATH IIPUHHUMACMBbBIC PCIICHUA U ,ZLCI\/’ICTBI/IH, (bOpMy.HI/IpOBaTB N OIICHUBATDH
PUCKHU U TTOCJICACTBHA, q)OpMI/IpOBaTL OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOSHHS MPOrpaMMbl yueOHOro nmpeamMera «MaTemaThKay
XapaKTEpU3YIOTCS OBJIAZCHUEM VHUBEPCALHLIMU HO3ZHABAMETbHBIMU OeUCMEUAMU, YHUBEPCATIbHLIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHIMU PEYIANUBHBIMU OCUCMBUAMU.

1) Vuusepcanvuvie noznasamenvhuie oeticmsusi obecneuusaiom Gopmuposanue 6a306bix KOCHUMUBHbIX
npoyeccog ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUL OKPYACAIOUe20 MUpa, npumMeHeHue 102U4ecKuXx,
uccne0osamenbCKux onepayutl, ymeHuti pabomams ¢ uHgopmayuetr).

Ba3oBble JJornueckne aeiicTBUA:

— BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC TPU3HAKU MATCMATUYCCKUX 06’LCKTOB, HOHﬂTHﬁ,
OTHOIIICHUH MCKAY IIOHATHUSIMU,

— (I)OpMYJ]I/IpOBaTB OIIPCACIICHUA HOHHTHﬁ; yCTaHaBJIMBATb CYIJ_[CCTBeHHHﬁ IMPpU3HaK KJIaCCI/I(I)I/IKaLII/II/I,
OCHOBAaHUA OJIA 0606II_ICHI/IH 1 CPABHCHUA, KDUTCPHUU ITPOBOAUMOI'O aHAJIN34A,

— BOCIIPUHUMATh, (POPMYITHPOBATH U IPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIEC U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00ILNE;

— YCJIOBHBIC; BBIABIIATE MATEMATHYCCKUEC 3aKOHOMEPHOCTH, B3AMUMOCBA3H U ITPOTUBOPECUNA B (1)aKTaX,

TAHHBIX, HAOIOICHUSX U YTBEPKICHUSIX;

— IIpeuIaraTb KpUTEPUU IS BBIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;



— JIeNIaTh BBIBOJIbI C UCITOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTUBHBIX
YMO3AKJIIOUECHUH, YMO3aKIOUEHHI [0 aHAJIOTUH;

— pa30upaTh 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHHUH (IIPsSMBIEC U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENTHO HECIIOKHBIE I0KA3aTeNIbCTBA MAaTEMATUIECKUX (PaKTOB, BHICTPAUBATh apryMEHTAIIHIO,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBHI;

— 000CHOBBIBAaTh COOCTBEHHBIE PACCYKJIEHUS; BEIOUPATh CIIOCO0 penieHus yueOHoil 3a1auu
(cpaBHUBATH HECKOJILKO BApPHAHTOB PEILLIECHUS, BRIOUPATh Haubosee MoAXOAIIIUN C y4ETOM
CaMOCTOATENIbHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaTeLCKHeE JeHCTBUA:
— HCIIOJIB30BATh BOIPOCHI KaK UCCIEA0BATEIIbCKUA HHCTPYMEHT MTO3HAHMUS;

— (opMyIHPOBATH BOIPOCHL, (GPUKCUPYIOIIUE IPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEILHO
yCTaHaBJIMBATh KICKOMOE U JIaHHOE, (OPMUPOBATH TUTIOTESY,

— apryMEHTHPOBATH CBOIO ITO3UIINI0, MHEHUE;

— TIPOBOJUTH MO CAMOCTOSTEIILHO COCTABJICHHOMY IUIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
MCCIICIOBAHKE IO YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 00BbEKTOB
MeXy COOOH;

— CaMOCTOSTENbHO (GOpMYyIUPOBaTH 0000IIIEHHUS 1 BBIBOBI MO Pe3yJabTaTaM MPOBEAEHHOTO
HaOJII0ICHUSI, KICCIICI0BAHMUS, OIICHUBATH JOCTOBEPHOCTH IMOJTYICHHBIX PE3yJbTAaTOB, BEIBOJIOB U
00001IIeHII; POTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, A TAKIKE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ nundopmanmeii:

— BBIABJIATH HCAOCTATOYHOCTH U I/136BITOLIHOCTI) I/IH(l)OpMaHI/II/I, JaHHBbIX, HCO6XO)II/IMBIX JJIA pCHICHI/Iﬂ
3a/1a4u;

— BbIOMpATh, AHAJTM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PASITUYHBIX
BUJIOB U (hOpM Ipe/iCTaBICHUS;

— BBIOMpaTh GPopMy NpescTaBlIeHUs] UHOOPMAIMK U WIUTIOCTPUPOBATH PELIaeMble 3a1a4l CXeMaMH,
JrarpaMMamy, HTHOM rpaduKoi 1 uX KOMOUHAIMSMU;

— OIICHMBATh HAJAEKHOCTh HHPOPMAIIUH 110 KPUTEPHUSIM, MPEATIOKEHHBIM YUUTEIEM HITH
chopMyTUPOBAaHHBIM CAMOCTOSITEIHHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OeliCMEUs 00eCneuusaron chopmMupoBaHHOCHb COYUATbHBIX
HAaBbIKO8 00Y4aAIOUWUXCHL.

OO01menune:
— BOCHPUHUMATH U (HOPMYITHPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBUSIMH U ENSIMH OOIICHUS;

— SICHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1dBATh
MOsICHCHUA 1O X0y PCIICHU 3aa4u, KOMMCHTHUPOBATDH HOJ'Iy‘-ICHHBIfI pe3yiibTaT; B XOAC 06cy)KI[eHI/I$I
3a1aBaThb BOIIPOCHI IO CYIICCTBY OGCY)KHaCMOﬁ TCMBI, HpO6HCMLI, pemaeMoﬁ 3aJga4u, BbICKa3bIBaATh
nacu, HAICJICHHBIC Ha IMOUCK PCIICHUA,

— COIIOCTABJISTh CBOU CYXACHHUS C CY>KICHUSIMU APYTUX YUaCTHUKOB AHaliora, 0OHapyKUBaTh
pasiuyue U CXOJCTBO MO3UIUH;

— B KOppeKTHOHU opme (HOopMyIHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHHUS,;

— IPEACTaBIIATh PE3yJIbTaThl PELICHUS 3aa41, YKCIIEPUMEHTA, UCCIICIOBAHMUSL, TIPOCKTA;



— CaMOCTOSITETILHO BBIOMPATh (POPMAT BBICTYIUICHHUS C YUETOM 3a]a4 MPE3eHTAlMA U OCOOCHHOCTEH
ayJIUTOPUH.

CoTpyaHunyecTno:

— TIOHUMATb U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAWBUYAIbHOW PabOThI IPH PEIICHUN

yT-I€6HBIX MAaTCMaTHYCCKUX 3a1a4,

— TPUHUMATH 1eJIb COBMECTHOM IEATEIBLHOCTH, TUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM paboTHI,

pacnpenenatb BUIbl paboT, JOroBapuBaThCs, OOCYXKAATh MPOLIECC U Pe3yNIbTaT PadoThI;

— 00001maTh MHEHHSI HECKOJIBKUX JIFOJICH; YIaCTBOBATh B IPYIIIOBLIX (popMax paboTsl (00CyXaeHMS,
00MEH MHEHHSIMH, MO3TOBBIE IITYPMBI H JIp.);

— BBIIIOJIHATH CBOIO 4aCThb paGOTbI U KOOPAWHHUPOBATH CBOU I[CﬁCTBHSI C ApYIruMH 4JICHAMH KOMaH/IbI;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIMIMN IPOIYKT MO KPUTEPHUSIM, C(HOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJIEHCTBHUS.

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

Camoopranuzanmusi:

— CaMOCTOSITEIILHO COCTABIIATH IJIaH, AJITOPUTM pelleHHs 3aJjauu (WK ero 4acTh), BBIOMPATh CIOCO0
peleHust ¢ y4€TOM UMEIOLIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXHOCTEN, apIryMEHTUPOBATh U
KOPPEKTUPOBAaTh BApUAHTBI PELIEHUI ¢ yu€TOM HOBOM MHOpMAILIUH.

CaMOKOHTPOJIb:

— BIAACTh CIIOCO0aAMM CaMOITPOBEPKH, CAMOKOHTPOJIA MpoHecCa U pe3yJibTaTa pCIICHUS

MaTeMaTHUECKOH 3a1adu;

— MPEABHJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUH 33/1a4¥, BHOCUTh KOPPEKTUBBI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITENbCTB, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH OCTaBIEHHOMN 1IEJTU U YCIOBUAM, OOBSACHATD
MPUYUHBI IOCTUKEHUS WM HEJJOCTHDKEHUS 11, HaXOIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

NNPEJIMETHBIE PE3YJIbTATBI

Yuciaa v BBIYUCTIEHUA

[ToHuMath ¥ IpPaBUIbHO YHOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH
U IECATUYHBIMU APOOSIMHU.

CpaBHUBATH U YIIOPSII0UMBATh HaTypaJIbHbBIE YMCIIA, CPABHUBATH B IPOCTEHIINX CIy4yasXx OObIKHOBEHHbBIE
JIpo0H, AECATUIHBIC IPOOH.

CoOTHOCHTH TOYKY Ha KOOPJUHATHOM (YMCIIOBOM) MPSMOM C COOTBETCTBYIOIIUM €M YHUCIIOM U U300paxaTh
HaTypaJIbHbIE YHCJIa TOYKAMH Ha KOOPJMHATHOM (YMCIIOBOI) IPSIMOH.

BoimonuaTe apudmernyueckue NelCTBUS ¢ HATYPaJIbHBIMHU YUCIIaMHU, C OOBIKHOBEHHBIMH JIPOOSIMU B
MPOCTEUIINX CITyqasiX.

BrInonHATE NpOBEpKY, NPUKUIKY PE3YIbTaTa BEIYUCICHUN.

OKpyrisTh HaTypaJIbHbIE YHCIIA.

Pemnenne TekcTOBBIX 32124

Perrate TeKCTOBBIC 331241 apU(PMETHUESCKAM CIIOCOOOM ¥ ¢ TIOMOIIBI0 OPTaHU30BAHHOTO KOHEYHOTO
nepedopa BCEX BO3MOKHBIX BApPUAHTOB.



Pemars 3amauu, coneprkaiine 3aBUCUMOCTH, CBS3bIBAIOLIME BEIMUUHBL: CKOPOCTh, BPEMS, PACCTOSIHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKHUE 3aMMCH, CXEMBI, TAOIUIBI, 0003HAUEHUS TIPU PEIICHUH 3a/1a4.

[Tonp30BaTbCsi OCHOBHBIMU €MHULIAMU U3MEPEHUS: LIEHBI, MACChI; PACCTOSIHUSA, BPEMEHU, CKOPOCTH;
BBIpAXKATh OJTHU €AWHHUIIBI BEJIM- YAHBI UEPE3 IPyTHUE.

W3Biekarh, aHATM3UPOBATH, OIEHUBATH HHPOPMAIIUIO, MPEACTABICHHYIO B TA0IHIIE, HA CTOI0YATON
JiHarpaMmMe, HHTEPIPETUPOBATH MPEJICTABICHHBIE JJAHHBIE, MCIIOIb30BaTh JAHHBIE TPU PEIICHUH 3a7a4.

Harasinnasi reomeTpust

[Tonp30BaThbCs TEOMETPUYECKUMHU TTOHATHSAMH: TOUKA, IPSIMasi, OTPE30K, Ty, yrojl, MHOTOYTOJIbHUK,
OKPY>KHOCTB, KPYT.

[TpuBoAUTE pUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (OPMY U3yYEHHBIX T€OMETPUYECKIX
buryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBI3aHHYIO C YITIaMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI,
BEpIIIMHA, CTOPOHA, JHArOHallb; C OKPY>KHOCTBIO: PaIyC, AUAMETP, LIEHTP.

N300pakaTh U3y4eHHBIC TeOMETpUYECKHE (PUTYPHI Ha HETMHOBAHHOW M KJIETYATON Oymare ¢ IOMOIIBIO
LUPKYJIS U IMHEUKU.

HaxoauTth 1IMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C TOMOIIBIO IMHEHKH, CTPOUTH OTPE3KU
3aJ]aHHOU JUTMHBI; CTPOUTH OKPY)KHOCTB 3aJJaHHOTO paanyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIIIOB MPSIMOYTOJIBHHUKA, KBaJpaTa I UX OCTPOCHNUS, BBIYACICHUS
TUTOINAAH U TIEPUMETDA.

BbrauciisaTe nmepuMeTp U IJI0MIa s KBaApara, MpsiMOyrojJbHIKa, (PUTYp, COCTaBICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300paxEHHbIX Ha KJieTuyaTol Oymare.

[Tonp30BaThcs OCHOBHBIMM METPUYECKUMU €IMHUIIAMU U3MEPEHUs JUIMHBI, TUIOIA/IN; BEIpaKaTh OAHU
€/IMHULIBl BEJINYMHBI Yepe3 Apyrue.

Pacnio3HaBath napasuienenumnes, Kyo, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO rpaHb, U3MEPEHHUS;
HaXOJUTh U3MEPEHUs Napajljienenunesa, Kyoa.

Beruucnate 066EM KyOa, napajsenenurne/a no 3aJaHHbIM U3MEPEHUsIM, [T0JIb30BaThCs €IMHUIIAMU
U3MepeHus 00bEMa.

PemraTte HecIOXHEIC 3ala4i Ha USMCPCHUEC T'COMCTPUICCKHUX BCIIWYUH B ITPAKTUYCCKUX CUTyallUIX.



TEMATHYECKOE IINIAHUPOBAHUE

CDOpMyIII/IpOBaTL ONPENCJICHUS ACIATEI U KPaTHOTO, HA3bIBATh JACIUTEIN U KPATHBIC YMCJIa;
pacrio3HaBaTh NPOCTHIE U COCTAaBHBIC YHCIIA, (bOpMyJ'IPIpOBaTL W IPUMEHATH NPU3HAKHU JCIIMMOCTH
Ha 2, 3, 5, 9, 10, TPUMEHATH aJITOPUTM PAa3JIOKECHHUA YHCJIa Ha ITPOCTBIC MHOXKHUTEIIN; HAXOAUTH
OCTaTKH OT ACJICHUA U HEIIOJIHOC YaCTHOC,

Ne HaumeHoBaHHe pa3ieioB U TeM KosinuecTBo yacos Jara Buabl 1eATeIbHOCTH Bujpbl, DJ1eKTPOHHBbIE
n/m | nporpaMmbl H3Yy4YeHHs ¢opmbI (uudposbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOJIsSI o0pasoBaTesibHbIE
pa6oTsI pa6oTsI pecypesI

Pa3nen 1. HatypanbHblie uncia. JleiicTBus ¢ HATypaJbHBIMH YHCIAMH

1.1. | JdecstuuHas cucTeMa CYUCIICHHS. 1 0 0 3HAKOMUTBCS C UCTOpUEH pa3BUTHS apU(PMETUKH; VerHbrit - http://school-

or1poc; collektion.edu/ru

1.2. | PsgHaTypanbHBIX YHCEIL. 1 0 0 Yuratk, 3a1KMCBIBaTh, CPABHUBATH HATYPAJIbHBIC YHCIIA; IPEUIAraTh U 00CYXAaTh CIIOCOOBI YcrHsrit - http://school-

YIOPSIIOUMBAHUS YHCEIT, orpoc; collektion.edu/ru

1.3. | HarypasubHblii psii. 1 0 0 Yuratk, 3a1KUCHIBaTh, CPABHUBATh HATYPAIbHBIC YKCIIA; IPE/UIAraTh U 00CYKAaTh CIIOCOObI VYcrubiid - http://school-

YIOPSITOYMBAHUS YUCEIT; orpoc; collektion.edu/ru
IInceMeHHbIH
KOHTPOJIB;

1.4. | Yucno 0. 1 0 0 HccnenoBath CBOWCTBA HATYPAIBbHOTO psifa, uuces 0 u 1 npH cI0)KeHUN U YMHOXKCHUHY; YcTHbrit - http://school-

0IIpoC; collektion.edu/ru

1.5. | HarypaibHble unciia Ha KOOpAuHaTHOW | 3 0 1 W300pakaTh KOOPIMHATHYIO IPSIMYIO, OTMEYATh YKCIIa TOYKAMHI HAa KOOPJMHATHOM IPSIMOH, Tucemennslii | - http://school-
MPSIMOIA. HaXOJMTh KOOPAMHATBI TOUKH; KOHTPOJIb; collektion.edu/ru

1.6. | CpaBHeHue, OKpYIJICHHE HATYPAIIbHBIX 4 1 0 Hicrionb30BaTh NpaBHUIIO OKPYTIICHUS HATYPAIbHBIX YHCET; Ycrabrit - http://school-
qucel. orpoc; collektion.edu/ru

IIncemeHHbIH
KOHTPOJIb;

1.7. | Apudpmernueckne neiHCTBUS C 4 0 0 BbInosHATh apuMeTHIECKUE ISHCTBUS C HATYPaJIbHBIMU YHUCJIAMHU, BBIYUCIISATh 3HAYCHUS VYTt - http://school-

HaTypaJbHBIMH YHCIIAMH. YHCIIOBBIX BBIPAXKEHHUIT CO CKOOKaMH U 6e3 CKOOOK; ornpoc; collektion.edu/ru
IIncemenHbIH
KOHTPOJIB;

1.8. | CaoiicTBa HyJIsI IPU CIOXKEHHU K 1 0 0 HccnenoBaTh CBOWCTBA HATYPAILHOTO psifa, unces O U 1 npu CII0KeHUH U YMHOKEHHH; VYerHbii - http://school-
YMHOKCHHH, CBOMCTBA SIMHULIBI TIPH orpoc; collektion.edu/ru
YMHOKEHHH. TTucemennbIit

KOHTPOJIb;

1.9. | IlepeMeCTUTEIBHOE U COUETATEIILHOE 2 1 0 Hcronb30Bath Py BEIYUCICHHUSX [IEPEMECTHTEILHOE U COYETATSIbHOE CBOWCTBA CIOKCHHUS 1 Ycrubiit - http://school-
CBOICTBA CIIOKEHHSI M YMHOMKEHHSI, YMHOXKEHUSI, PACIPEIEINTEIbHOEe CBOUCTBO YMHOXKCHUS, ornpoc; collektion.edu/ru
pacmpenenuTeabHOe CBOHCTBO DOopMyIMPOBATH M IPUMEHSTH IPAaBHJIa IIPe0OPa30BaHIsI YUCIIOBBIX BHIPAKCHHI HA OCHOBE TTuchMeHHbIH
YMHOXKEHHS. CBOMCTB apu(p)METHIECKUX ACHCTBUII; KOHTPOJIB;

1.10. | Henurenu u KpaTHbIC YHCIIA, 4 0 0 DopMyIMpoBaTh M IPUMEHSTH IIPaBHIIa TPE0Opa30BaHNS YUCIOBBIX BBIPAKEHHUIT HA OCHOBE TTucemennsiii | - http://school-
pasIoKeHHE YUCIia HA MHOXKHUTEIIH. CBOWCTB apU(METHICCKUX JACHCTBHUIA; KOHTPOJIB; collektion.edu/ru
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1.11. | denenne c ocTaTKOM. 5 DopMyIHpOBATh ONpPEeICHNUs ISIUTEIIs H KPaTHOTO, HA3bIBATh JSINUTEINIH H KpPaTHBIC UHCIIa; IMucemennsnii | - http://school-
Pacro3HaBaTh IPOCTHIE U COCTABHBIC YUCIIa; (HOPMYIIHUPOBATH U IPUMEHSITh IPU3HAKH JEITUMOCTH | KOHTPOJIb; collektion.edu/ru
Ha2,3,5,9, 10; npUMEHATH aJITOPUTM PA3JI0XKEHUS YUCIIAa Ha IPOCTHIE MHOXKUTENIN; HAXOIUTh KonTponshas
OCTATKHU OT JCJICHUS M HEIOJIHOE YaCTHOE; pabora;
IIpakTHueckas
paborta;
1.12. | IIpocTble U COCTaBHBIC YHCIIA. 2 3HAKOMHTBCS C HICTOPUEH pa3BUTHS apU(PMETHKHY; VYerabrit - http://school-
Pacrio3HaBath IpOCTHIE U COCTABHBIE YHCIIA; or1poc; collektion.edu/ru
IIncemeHHBIH
KOHTPOJIB;
1.13. | Ilpusnaku nenumocty Ha 2, 5, 10, 3, 9. 5 DopMyMpoBaTh M IPUMEHSTH IIPaBUIIa IPEOOPA30BAHUS YUCIOBBIX BBIPAKEHUI HA OCHOBE TTucemennsiii | - http://school-
CBOMCTB apu()METUIECKHUX ACHCTBUIA; KOHTPOJIb; collektion.edu/ru
1.14. | CreneHb ¢ HaTypalIbHBIM IIOKa3aTeneM. | 2 3anuchIBaTh IPOU3BEICHHE B BUAE CTCIICHH, YATATh CTCIICHHU, HCTIOIb30BaTh TEPMUHOJIOTHIO IMucemennsiii | - http://school-
(OCHOBaHHE, [10KA3aTelb), BBIYMCIISAT 3HAYCHUS CTEIICHEH; KOHTPOJIb; collektion.edu/ru
IIpakTueckas
pabora;
1.15. | YncnoBblie BBIPaKEHHUS; TOPSIIOK 2 Beimonusarte apudmernueckue AefCTBHS ¢ HATYPaIbHBIMH YHCIIAMH, BEIYUCIIATH 3HAUCHUS Tucemennslii | - http://school-
JICHCTBHIA. YHCIIOBBIX BBIPAXXCHUI CO CKOOKamMu U 6e3 CKOOOK; KOHTPOJIb; collektion.edu/ru
1.16. | PeuieHne TEKCTOBBIX 3a1ad Ha Bce 5 PemraTh TEKCTOBBIEC 3a7]a4M apU(PMETHUECKUM CIIOCOOOM, HCIIOJIb30BATh 3aBUCHMOCTH MEKILY YcrHbii - http://school-
apudMeTHYeCKHe IeUCTBUSI, HA BEJIMYMHAMHE (CKOPOCTh, BPEMsI, PACCTOSIHHE; LICHA, KOJIMYECTBO, CTOUMOCTD H JIP.): orpoc; collektion.edu/ru
JIBIJKCHHE H TOKYIIKU aHAIM3HPOBATH U OCMBICIUBATH TEKCT 3a1a4H, epedopMyIHpOBaTh yCIOBUE, U3BICKATH IuceMeHHbIIH
HEOOXOAMMBbIE JaHHBIC, YCTAHABINBATH 3aBHCHMOCTH ME)X/Ly BEINYHHAMHU, CTPOUTH JIOTHYECKYIO | KOHTPOIIB;
LENOYKY PACCYKICHHM;
HWroro no pazaeny: 43
Pa3nen 2. Harasiinast reomerpusi. JINHUM HA IUIOCKOCTH
2.1. | Touka, npsimasi, OTPE30K, JIy4. 1 Pacnio3HaBath Ha YepTexax, pUCYHKaX, ONUCHIBATD, HCIIOJIb3Ys TEPMUHOJIOTUIO, U M300pakats ¢ | [Tucemennslii | - http://school-
[IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JIyd, YTOJ, JOMaHyIo, KOHTPOJIB; collektion.edu/ru
OKPY>KHOCTb;
2.2. | Jlomanas. 1 Pacrio3HaBatk, IpUBOJHUTH PUMEPHI 00BEKTOB PEaIbHOTO MUPa, MMEIOINX (GopMy N3ydeHHBIX TTucemennsiii | - http://school-
(huryp, OUCHHBATH MX JIMHEIHBIC Pa3MepBbI; KOHTPOJIb; collektion.edu/ru
BBIYUCIAT IJIMHBI OTPE3KOB, JIOMAHBIX;
2.3. | U3mepeHue JUIHHBI OTPE3Ka, 1 Hcnons30BaTh JMHEHKY M TPAHCIIOPTHP KaK HHCTPYMEHTBI [UISl HOCTPOCHUS U M3MEPEHHUSI: Tlucemennslii | - http://school-
METPHUYCCKHUE €IUHUIBI U3MEPCHUS M3MEpATh JUIMHY OT Pe3Ka, BEJIMYNHY yIJIa; CTPOUTh OTPE30K 3aJIaHHOM JUTMHBI, YToJl, 3aJaHHON KOHTPOJIb, collektion.edu/ru

JUTAHBI.

BEJIMYMHBI; OTKJIA/IBIBATH LIMPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTH 3aJaHHOTO PaJiyca;
H306pakaTs KOHOUTypalui reoMeTpUIecKiX (GUryp u3 oTpe3KoB, OKPYKHOCTEH, NX JacTei Ha
HEJIMHOBAHHOMW M KJIET4YATOW OyMmare; npejiiaraTh, OIUCHIBATH U 00CYKAaTh CHOCOOBI,
AJITOPUTMBI IIOCTPOCHHUS;

PacriozHaBath 1 M300pa)xaTh Ha HEIMHOBAHHOM U KJICTYaTON Oymare npsiMoii, OCTPBIii, TyMoOH,
Pa3sBEPHYTHIH YTIIBI; CPABHUBATH YTJIBI;
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2.4.

OKpYXKHOCTb U KPYT.

PacnosHaBath Ha 4epTexkKax, pUCYHKaX, ONIUCHIBATh, HCIIOJIb3Ys TEPMUHOJIOTUIO, K H300pakaTh C
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIyd, YTOJl, IOMaHYIO,
OKPY>KHOCTb;

H300pakath KOHHUIypalIMU T€OMETPUUECKUX QHUTIYD U3 OTPE3KOB, OKPYKHOCTEM, MX YacTel Ha
HEJIMHOBAHHOW M KJIeT4aTOH OyMare; IpeiaraTh, OMHCHIBATH U 00CYkKIaTh CIOCOOBI,
aIrOpPUTMBI IOCTPOSHHUS;

Hccnenoath GUrypsl 1 KOH(GHUIYpaLUH, HCIIOIb3Ys LU(GPOBBIE PECyPChI;

VYerHblii
orpoc;

- http://school-
collektion.edu/ru

2.5.

ITpakTnueckas padora «ITocTpoenue
y30pa U3 OKPYKHOCTE».

Pacrio3HaBath Ha YepTeKax, PUCYHKaX, OMMUCHIBATH, HCIOIB3YsI TEPMUHOJIOTHIO, U H300pakaTh ¢
MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, NPSIMYIO, OTPE3OK, JIy4, YroJ, JOMaHyo,
OKPY’KHOCTb;

Vcnonb30BaTh IMHEHKY M TPAHCIOPTHP KaK HHCTPYMEHTHI [UISl IOCTPOCHUSI U M3MEPCHHUS:
U3MEPSATH JUIMHY OT Pe3Ka, BEIMYMHY yIila; CTPOUTh OTPE30K 3aIaHHOI JAJIMHBI, YTol, 38 JaHHOU
BEJIMYMHBI; OTKJIA/BIBATh LIUPKYJIEM PABHBIC OTPE3KH, CTPOUTH OKPYKHOCTD 3alaHHOT'O paJiiyca;

IIpakTiueckas
paborta;

- http://school-
collektion.edu/ru

2.6.

VYrou.

PacniozHaBath Ha uepTekax, pUCYHKaX, ONHCBIBATH, UCIIONb3Ysl TEPMHUHOJIOIHIO, U H300paXaTh C
MOMOIIBIO YEePTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyd, YTOJI, TJOMaHYyIo,
OKPYKHOCTb;

PacnioszHaBath, NPHUBOJANUTE IPUMEPHI 00BEKTOB PEAILHOIO MUPA, UMEIOIIHX (GOPMY U3yUEHHBIX
(uryp, OLCHHBATh UX JIMHEIHBIC Pa3MEpBI;

Hcnonp30BaTh TMHEHKY M TPAHCIIOPTHP KaK MHCTPYMEHTHI JUIsl [IOCTPOEHUS U M3MEPEHMS:
M3MEPATH JAJIMHY OT pe3Ka, BEJIMUUHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JUTHHEL, YTOJI, 3aJJaHHOM
BEJIMYMHBI; OTKJIA/IBIBATH IIMPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPY’KHOCTH 3aJaHHOTO Pajiyca;

ITucbmeHHbIH
KOHTPOJIB;

- http://school-
collektion.edu/ru

2.7.

IIpsimoit, OCTPBIi, TymO# 1 pa3BEPHYTHIH
YIJIBL.

;

PacniozHaBath Ha uepTekax, pUCyHKaX, OHCBIBATH, UCIIONb3Ysl TEPMHHOJIOIHIO, U H300paXaTh ¢
MOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIy, YTroJl, JOMaHYI0,
OKPYKHOCTb;

IIpakTrueckas
pabora;

- http://school-
collektion.edu/ru

2.8.

M3mepenue yrios.

Hcnonb3oBaTh IMHEHKY M TPAHCIIOPTHP KaK MHCTPYMEHTHI JUISl TOCTPOEHUS U U3MEPEHHUS:
M3MEPSATH JAJIMHY OT Pe3Ka, BeJIMUNHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JUTHHEI, YToJl, 3aJaHHOI
BEJIMYMHBI; OTKJIAIBIBATH IIMPKYJIEM PaBHBIC OTPE3KH, CTPOUTH OKPY’KHOCTH 3aJaHHOTO Pajiyca;

IIpakTHueckas
paborta;

- http://school-
collektion.edu/ru

2.9.

ITpakTnueckas padora «IToctpoenne
yrnos»lIIpakTudeckas paboTa
«ITocTpoeHue yrios»

Hcrions30BaTh TMHEHKY M TPAHCIIOPTHP KaK HHCTPYMEHTHI JUISl TOCTPOCHUS U U3MEPEHHUS:
M3MEPATH JAJIMHY OT PE3Ka, BEJIMUMHY YIJla; CTPOMTh OTPE30K 3aJaHHOM JJIMHBI, YTOJl, 3aJaHHOMI
BEJIMYMHBI; OTKJI/IbIBATh LIMPKYJIEM PaBHbIE OTPE3KHU, CTPOMThH OKPYHOCTh 3a/JaHHOI'O paInyca;
ITonuMaTh ¥ NCTIONL30BATH MPU PELIEHUH 33/]a4 3aBUCUMOCTHU MEK1Y €IMHUIIAMH METPUUECKOI
CHCTEMBI Mep; 3HAKOMUTBCS C HEMETPUUIECKUMH CHCTEMAaMH Mep; BBIPaXKaTh JJIMHY B Pa3JIMUHBIX
eMHHULAX U3MEPEHHS;

TIpakTiueckas
pabora;

- http://school-
collektion.edu/ru

Hroro no pazgeny:

12

Pa3nen 3. O0bIKHOBEHHbIE IPOOH

3.1

Jpo0b.

MogaenupoBaTs B rpadIecKoii, IpeAMETHOH (hOpME, C TOMOIIBIO KOMIIBIOTEPA MTOHSTHS 1
CBOICTBA, CBsI3aHHBIE C OOBIKHOBEHHOM JIPOOBIO;

YuTaTh 1 3a1MCHIBATh, CPABHUBATH OOBIKHOBEHHbIE IPOOH, IIPeyIaraTh, 000CHOBBIBATh U
00CyKIaTh ClIOCOOBI yITOPsSIOYHBaHHS JpO0eii;

M300pakaTh OOBIKHOBEHHBIE JPOOH TOYKAMHU Ha KOOPAMHATHOM ITPSIMOI; NCIIOJIb30BATh
KOOPJIMHATHYIO HPSIMYFO JUTSl CPAaBHEHHUS APOOEii;

YcrHbIi
onpoc;
TTucbmMeHHbIH
KOHTPOJIB;

- http://school-
collektion.edu/ru

3.2.

TpaBriIbHBIC M HETIPABUIIBHBIC JIPOOH.

DopMyIMPOBaTH, 3aIIHCHIBATE C IIOMOIIBIO OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOMH IPO6H;
HCII0JIB30BaTh OCHOBHOE CBOMCTBO IPOOH [UIsl COKpAIeHUs 1poOeit n mpuBeaeHuUs ApodH K
HOBOMY 3HAMEHATEIIIO;

Pacro3HaBaTh HCTHHHBIE H JI0)KHBIE BEICKa3bIBAHHS O IPOOSX, IPHBOAUTE IPHMEPHI H
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHHS U OTPUIIAHUS BEICKA3bIBAHUIA;

ITnucbmeHHbIi
KOHTPOJIB;

- http://school-
collektion.edu/ru
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3.3. | OcHOBHOE CBOICTBO ApOOH. 3 DOpMyYIIMPOBaTh, 3aIIMCHIBATH C TIOMOIIBIO OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOI 1poOH; TTucemennsiii | - http://school-
HCIIONB30BaTh OCHOBHOE CBOWCTBO APOOH /ISl COKPALICHUS APOOeii ¥ IPUBEACHUS IPOOH K KOHTPOJIb; collektion.edu/ru
HOBOMY 3HAMEHATEIIIO;
3.4. | CpaBHenue apobeil. 3 Pacro3HaBaTh HCTHHHBIC H JI0XKHBIC BEICKA3bIBAHMS O IPOOSX, IPHBOAUTH IPHMEPHI 1 IMucemennsiit | - http://school-
KOHTPIIPUMEPHI, CTPOUTDH BHICKA3bIBAHUS M OTPHLIAHHS BHICKA3bIBAHUI; KOHTPOJIb; collektion.edu/ru
KonTponbHas
paborta;
3.5. | CnoxxeHue 1 BeIYHTaHHE 8 BbIIONHATE apupMETHUECKHE TEHCTBUS ¢ OOBIKHOBEHHBIMH APOOSMU; IPHMEHSTh CBOHCTBA IMucemennslii | - http://school-
OOBIKHOBEHHBIX IPOOCH. apu(MeTHICCKUX ACHCTBUI IS palliOHATH3aIUH BBIYHCIICHH; KOHTPOJIB; collektion.edu/ru
BBINONHATE IPUKKAKY H OLICHKY Pe3yJIbTaTa BHIYUCICHHUIT; IpeaaraTh U IPUMEHSTh IPHEMBI
[IPOBEPKH BEIYHCIICHUI;
IIpoBOAUTH UCCIEAOBAHMS CBOMCTB IpOOEi, OMUPasiCh Ha YHCIIOBBIE IKCIICPUMEHTHI (B TOM
YHCIIE ¢ HOMOIIBIO KOMITBIOTEPA);
3.6. | Cmemannas 1po0s. 6 IpencTaBiasTh CMELIAHHYIO IPOOb B BU/IE HENPABUIILHOM H BBIJIEIIATD LIEIYIO YaCTh YHCIIa U3 IMucemennsiit | - http://school-
HETPaBUIIbHOM Ipo0H; KOHTPOJIb; collektion.edu/ru
3.7. | YMHOXEHHE U JieNIeHne OObIKHOBEHHbIX | 12 Beimonusars apudmernueckue AeiicTBHs ¢ 0OBIKHOBEHHBIMHU APOOSIMHU; IIPHMEHSTh CBOHCTBA Tlucemennslii | - http://school-
npo0eif; B3anMHO-00paTHBIE IPOOH. apu(MeTHICCKHUX ISHCTBUI [UIs palliOHATH3a1UH BBIYHCIICHHI; KOHTPOJIb; collektion.edu/ru
3.8. | PemieHune TeKCTOBBIX 3a/1a4, CO 4 PemraTh TeKCTOBBIC 331a4H, COACPIKAIIME APOOHBIE JaHHBIC, U 33141 Ha HAXOXKJICHUE YaCTH IMucemennsiit | - http://school-
JieprKalux 1poou. LIEJIOT0 U LIEJIOrO II0 er0 YaCTH; BBISBIISITh UX CXOJICTBA M PA3JIUYHS; KOHTPOJIb; collektion.edu/ru
3.9. | OcHoBHbI€ 3a 1aun Ha JAPOOH. 4 Perath TeKCTOBBIC 3a/1a4H, COAEPIKALLME APOOHbIC JaHHBIC, U 33141 Ha HAX0XK/ICHUE YaCTH Tucemennslii | - http://school-
LEJIOT0 U LIEJIOTO IO €r0 YaCTH; BBISBIISATh UX CXOJICTBA M PA3IIHUHS; KOHTPOJIB; collektion.edu/ru
3.10. | Ipumenenue OyKB aIs 3aIUCH 3 3HAKOMUTBCS C HICTOPUEH Pa3BUTHS apU()METHKH; IMucemennstit | - http://school-
MaTeMaTHYECKHX BbIPAXKEHUI 1 KOHTPOJIb; collektion.edu/ru
Npe0KeHNn I
Hroro no pazaeny: 48
Pa3znen 4. Harasiqnasi reomerpusi. MHOroyroibHUKH
4.1. | MHOroyrossHuKH. 1 OnuChIBaTh, UCIONIB3YsI TEPMHUHOJIOIUIO, H300PaXKaTh C IIOMOILBIO YSPTEKHBIX HHCTPYMEHTOB H Tlucemennslii | - http://school-
OT PYKH, MOJICJINPOBATh U3 OyMaru MHOIOyTOJIbHHKI; KOHTPOJIB; collektion.edu/ru
ITpuBOAUTH IPHMEpPHI 00BEKTOB PEaTbHOr0 MUPA, UMEIOIIHX (HOPMY MHOTOyTOJIbHHKA,
NPSIMOYTOJIbHHKA, KBaIpaTa, TPEyrobHHUKA, OLICHUBATh X JINHEHHBIC pa3Mepbl;
4.2. | YerppéxyronbHUK, NPSIMOYTOJIBHHUK, 1 ITpuBOANTE MPUMEPHI 00BEKTOB PEaNLHOI0 MUPA, UMEIOMINX (opMy MHOTOYTOJIbHUKA, Ycrablit - http://school-
KBaJIpaT. NPSIMOYTOJIbHUKA, KBa/IpaTa, TPeyroJIbHUKA, OLICHUBATH MX JIMHEHHbBIC Pa3Mephl; onpoc; collektion.edu/ru
4.3. | Ipaktuueckas padora «Iloctpoenue 1 CTpouTs Ha HEJIMHOBAHHOM U KJIETIATO OyMare KBafpat U MPSIMOYTOIBHUK C 33 JaHHBIMH IpakTuueckas | - http://school-
MPSIMOYTOJIHHKA C 3a1aHHBIMH JUTHHAMH CTOPOH; pabora; collektion.edu/ru
CTOPOHAMH Ha HEJIMHOBAHHOI Oymare».
4.4. | TpeyroiabHHK. 1 N3006pakaTh OCTPOYTOIBbHBIE, IPSIMOYTOJIBHBIE M TYIIOYTOJIbHBIE TPEYTOJIbHUKH; TTucemennsiii | - http://school-
KOHTPOJIb; collektion.edu/ru
4.5. | Ilnowaaps u nepuMeTp NpsIMOyrojibHuKa | 4 HccnenoBats CBOiiCTBA MPSIMOYTOJIBHHKA, KBaApaTa IIyTEM SKCIIEpUMEHTA, HAOIIOACHHS, YcrHbli - http://school-
1 MHOTOYTOJIEHUKOB, COCTABICHHBIX U3 U3MepEHNsI, MOJISIIMPOBAHMS; CPABHUBATH CBOWCTBA KBaJpaTa M IPSIMOYTOJIbHHKA; oIIpoc; collektion.edu/ru
IPSIMOYTOJEHUKOB, €IHHUIIB H3MEPEHHS HccnenoBath 3aBHCHMOCTD ILUIOINAIN KBAJpaTa OT JUTHHBI €0 CTOPOHEL; ITuceMeHHbIH
TUTOIIA/IH. BsIpaxaTs BeIMYHHY U0 B PA3IHYHBIX SAHHHAIAX H3MEPEHUSI MCTPHICCKOI CHCTEMBI Mep, | KOHTpPOIIB;

TIOHMMAaTh U UCIIOJIB30BATh 3aBUCUMOCTH MEXKIY METPUUYCCKUMH €IMHHUIIaMH U3MEPECHUSA
TIonraan;
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4.6. | IlepuMeTp MHOTO yrOJbHHUKA. 2 0 BbIYHCIISATH: IEPUMETP TPEYTOILHHUKA, TIPSIMOYTOJIbHIKA, MHOTOYTOJIbHUKA; TUIOIIA b TTucemennsiii | - http://school-
[PSIMOYTOJIbHUKA, KBAJIpaTa; KOHTPOJIb; collektion.edu/ru
Hroro no pazneny: 10
Pa3znen 5. lecsaTuunbie Apodu
5.1. | JecsaTnuHas 3amuck Apooei. 4 0 ITpOBOAUTH MCCIIEAOBAHUSI CBOMCTB JECATHYHBIX APOOEH, OMUPAsICh HA YUCIIOBBIE KCIICPUMEHThI | Y CTHBIN - http://school-
(B TOM YHCIIE C IOMOILBIO KOMITBIOTEPA), BHIIBUIaTh THIIOTE3bI U IIPHUBOJUTH UX O0OCHOBAHHS; or1poc; collektion.edu/ru
Pacrio3HaBaTh HCTHHHBIC U JIOJKHBIE BBICKA3bIBAHHS O IPOOSX, IPUBOIUTH IPHUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPHILIAHHUSI BHICKA3bIBAHUI;
5.2. | CpaBHeHUE ACCATUYHBIX IPOOCH. 4 0 TTpOBOUTH HCCIICAOBAHMSI CBOMCTB JIECATHYHBIX APOOEH, OUpasich Ha YUCIOBbIE SKcIiepuMeHThl | [TucemenHslit | - http://school-
(B TOM YHCIIE C TIOMOLIBIO KOMIIBIOTEPA), BBIBUTATh TUIIOTE3bI U IPUBOJUTH UX OOOCHOBAHUS; KOHTPOJIb; collektion.edu/ru
Pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKAa3bIBAHUS O APOOSX, IPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPHLIAHHSI BHICKA3bIBAHHIA;
5.3. | Jle#cTBYS C IECATUYHBIME IPOOSIMH. 15 1 BInonHATh apu(hMETHUECKUE AEHCTBUS C ACCATHIHBIME APOOAMU; BBITIOIHATH IPUKUIKY Tlucemennsiii | - http://school-
OLICHKY Pe3yJIbTaTa BEIYUCICHHM; KOHTPOJIb; collektion.edu/ru
KonTponbnas
pabora;
.5.4. | OkpyrieHue JAecaTUYHBIX JPOOeii. 6 0 [IpUMEHSTH IIPABHJIO OKPYTJICHUS JECSITUYHBIX IPOOCH; VYcrubiid - http://school-
0IIpoC; collektion.edu/ru
TTucemeHHbIH
KOHTPOJIb;
5.5. | Pemenue TekcToBBIX 3a1a4, 5 0 PemaTs TekcTOBBIC 331a9H, COAepKAIINE APOOHBIC JAHHbIE, U Ha HAX0XKICHHE YaCTH LIEJIOT0 U Tlucemennsiii | - http://school-
coziepKaIKX APOOH. LEJIOrO 10 €TI0 YaCTH; BBISBILSITH X CXOJCTBA M PasJIHyHMs; KOHTPOJIb; collektion.edu/ru
5.6. | OcHoBHbIe 3a ja4n Ha JAPOOH. 4 0 Pewiath TEKCTOBBIC 33/1a4H, COACPIKAILKE APOOHBIC JaHHBIC, U Ha HAXOXKICHUE YaCTH LIEJIOr0 1 VcrHbIi - http://school-
LEJIOTO 10 €r0 YaCTH; BBIABIISATE X CXOJACTBA M Pa3JIHUKs; orpoc; collektion.edu/ru
MoenpoBaTh X0/ PELCHHs 3a/1a4H C TIOMOLIBIO PUCYHKA, CXeMbl, TabJIuibl. [IpUBOAUTS, TTucbMeHHBbII
pa3bupaTh, OLEHUBATH Pa3IMYHBIE PELIEHHS, 3aITUCH PEILICHHUH TEKCTOBBIX 3a/1a4; KOHTPOJIb;
Wroro o pasueny: 38
Paspen 6. Harnsiinas reomerpusi. Tesia n pUrypsl B NpocTpaHCTBe
6.1. | MHOrOrpaHHHKH. 1 0 Pacnio3HaBath Ha yepTekax, pUCyHKaX, B OKPYIKarOIIeM MHPE IPSIMOYT OJIbHBIN TIpakriueckas | - http://school-
napauielsenure], Kyd, MHOrOrpaHHUKH, ONIMCHIBATh, HCIIOJNIb3YsI TEPMHUHOJIOTHIO, OLCHUBATh pabora; collektion.edu/ru
JIMHEHHBIE Pa3MepHI;
[TpuBOANTE IPUMEPHI OOBEKTOB PEATLHOTO MUPA, UMEIOIIKX (OPMY MHOTOIpaHHHUKA,
[PSIMOYTOJILHOTO Mapajuieienunea, Kyoa;
6.2. | M306paxkeHHEe MHOIOIPaHHUKOB. 1 0 Pacrio3HaBaTh Ha YepTEKax, PUCYHKAX, B OKPYKAIOLIEM MUPE MIPSIMOYTOJIbHbIiH TIpakruueckas | - http://school-
rapaJuielienure], Kyo, MHOrOrpaHHHKH, OIIMCBIBATh, HCITOJIb3Ys TEPMUHOJIOTHIO, OLICHUBATH pabora; collektion.edu/ru
JIMHENHBIE pa3MephI;
W306pakaTs Ky0 Ha KieTdaToit Oymare;
6.3. | Mojeinu MpocTpaHCTBEHHBIX TEIL. 1 0 Pacrio3HaBath ¥ H300pakaTh pa3BEPTKH Kyba ¥ mapajuielenuresa; TIpakriueckas | - http://school-
MopenupoBath Ky6 U napasuiejenune | u3 0yMard 1 Ipo4nx MaTepuaion, 00bCHIT CIIOCO0 pabora; collektion.edu/ru

MOAEIUPOBAHUS,
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6.4. | IlpsMOyroibHBIN Mapauienaenunen, Kkyo. | 2 IIpuBOANTE MPUMEPHI 00BEKTOB PEATLHOT0 MUPA, UMEIOIINX (GOpPMY MHOTOTpaHHHKA, VYerHbii - http://school-
[PSIMOYTOJILHOTO Mapajuieenumnesa, Kyoa; orpoc; collektion.edu/ru
HccnenoBats cBolcTBa Ky0a, IPSMOYTOIBHOIO MapaJulesieNuIIe[a, MHOTOrPaHHUKOB, UCIIONb3ysl | ITnchMeHHBIH
MOJIEIH; KOHTPOJIb;
PacnioznaBath 1 n300pakath pa3BEPTKU KyOa U napauieiennumnea;
6.5. | Pa3BépTku KyOa 1 mapajienenuesa. 1 Pacno3sHaBath 1 H300paxaTh pa3BEPTKHU KyOa U napasuieIenunesa; YcrHsrit - http://school-
or1poc; collektion.edu/ru
6.6.. | Ilpaktuueckas pabora «Pa3Béprka 1 HccnenoBarh cBOUCTBA Kyba, IPSIMOYTOJILHOTO MapajuiesienuIiea, MHOrOrpaHHUKOB, HCoib3ys | [Ipakruueckas | - http://school-
KyOa». MOZIeIH; pabora; collektion.edu/ru
6.7. | O6BéM Kyba, MPAMOYTOIBHOTO 2 Haxomuth n3MepeHus, BBIYHCIIATD ILIONIAb IIOBEPXHOCTH; 00BEM Ky0a, IPSIMOYTOJIbHOTO YcrHsrit - http://school-
napasijesenumnesaa napaulelienuIe a; UCCIe0BaTh 3aBUCUMOCTb 00bEMa Ky0a OT JUIMHBI €ro pebpa, BbIIBUIaTh U oI1poc; collektion.edu/ru
000CHOBBIBATh THIIOTE3Y;
Hroro no pazneny: 9
Pa3nen 7. IloBTopeHue u 06061menne
7.1. | IloBTOpeHHEe OCHOBHBIX ITOHATHI 1 10 BbIunCIsITS 3HAUCHS BBIPOKCHHH, COJICPIKALIMX HATypaJibHbIC YHCIIa, OOBIKHOBEHHBIC 1 ; - http://school-
METOJIOB Kypca 5 kiacca, 06001eHne JIECATUYHBIE IPOOH, BBITIOJIHATH IPE0OPa30BAHUS YHCEIL; YcrHbiit collektion.edu/ru
3HAHUH Br10upats criocob cpaBHEHHMs YHUCEII, BEIYUCIICHUIH, IPUMEHSITh CBOHCTBA apudpMeTHIeCKIX 0onpoc;
JIEHCTBUH JJIs palliOHAIN3AIlNU BBIYHCIICHAN; IIncemeHHBIH
Ocy1iecTBIIsAT CAMOKOHTPOJIb BBIIOIHAEMBIX JICHCTBUH U CAMOIIPOBEPKY pe3yJibTaTa KOHTPOJIb;
BBIYUCIICHHUI;
Hroro no pazgemny: 10
OBIIEE KOJIMYECTBO YACOB I1O 170

TTPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KounyecTBO 4acoB Hara Buapbl,
n/n uzyuyeHus | Gopmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIS
padoThI padoThI
1. JlecsaTudHas cucTeMa CUMCIICHHS. 1 YcTHbIi
oI1poc;
2. | Pag HaTypanbHBIX YHCEL. 1
3. | Harypanbnblii psi. 1
4. | Ywucno O. 1
5. | HarypanbHble uncia Ha 1
KOOPJIMHATHOM IIPSIMOU
6. 1
7. | ApudmMernueckue IEHCTBHS C 1
HATypaJIbHBIMH YHCIAMH
8. | CoiicTBa Hyns ipu cnoxkeann U | 1
YMHOXEHHUH, CBOMCTBA €IMHULIBI
IpU YMHOXKEHUH.
9. |IlepemectutenbHoe U 1
COYETaTEIbHOE CBOMCTBA
CJIO’KEHUS U YMHOXKEHUS,
pacnpenenuTesIbHOe CBOMCTBO
YMHOXKEHHUSI.
10. | lenurenu u KpaTHBIE YMCIIA, 1
pasyio’keHue YKcia Ha MHOKUTEIH.
11. | JlemeHue ¢ ocTaTKOM. 1
12. |IIpocTeie M cOCTaBHBIC YNCIA. 1
13. | [Ipusnaku nenumoctw Ha 2, 5, 10, |1
3,0.
14. | CreneHb ¢ HaTYpaJbHBIM 1
MoKa3aTeseM.
15. | YucnoBble BBIpaXEHUs; OPSI0K 1
JIEUCTBUM.
16. 1
17. 1
18. 1
19. 1




20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.




51

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.




82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.




113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.




144, 1
145. 1
146. 1
147. 1
148. 1
149. 1
150. 1
151. 1
152. 1
153. 1
154. 1
155. 1
156. 1
157. 1
158. 1
159. 1
160. 1
161. 1
162. 1
163. 1
164. 1
165. 1
166. 1
167. 1
168. 1
169. 1
170. 1
OBLIEE KOJIMYECTBO YHACOBIIO |170 |17
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YHEHUKA

Hopodees I'.B., lapeirun U.®., CyBoposa C.b. u apyrue, Maremaruka, 5 kinacc, AKIIMOHEPHOE 00IIIECTBO
"U3narensctBo "[IpocBenienue";
Beenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

«Marematuka, 5» noxa penakuueit I'.B. lopodeea u U.®. [llapwiruna,
TUIaKTHYECKHUe MaTepuabl, paboune

TETpaju, TeMaTUYECKUE TECThI, KOHTPOJIbHBIE PA0OThI, METOIUYECKUE
PEKOMEH/IallMU U YCTHBIE yIIpakHeHus uist 5 — 6 kinaccoB. [locoOue
COJICPKUT METOIMUECKHE KOMMEHTAPUH K KaKJI0M ri1aBe yueOHUKa,
PEKOMEH/IalIUK K PEIICHUI0 YIPAXKHEHUH, IPUMEPHOE pacIipeiesieHue

MaTcpHrajia BCCX KHUI' KOMIIJICKTA 110 U3y4YaCMbIM TCMaM.

V]IK 372.8:51

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.school.msu.ru


http://www.school.msu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJAOBAHME UIAA ITPOBEJEHUSA IABOPATOPHBIX U IPAKTUYECKHUX PABOT
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