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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PaGouas nporpamma mo uig o0y4daromuxcs 5 kjaccoB pazpadboTtana Ha ocHoBe DeneparbHOTO
rocy1apCcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOT'O 00IIEro 00pa3oBaHus ¢ Y4ETOM U
COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, MPEIBABISEMBIX K MAaTEMaTUYECKOMY 00pa30BaHUIO, U TPAAULIUN
poccuiickoro o0pa3oBaHusi, KOTOpble 00€CIeYNBAIOT OBJIAJICHUE KIIFOUEBBIMH KOMIIETEHIIUSIMH,
COCTaBJISIOLIMMHU OCHOBY JUISI HEMIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
O0IIEKYITYPHOTO, TUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHs 00yJaromuxcs. B padoueit mporpamme
YUYTEHBI UJICH | MTOJIOKCeHHUS KOHIIENUY pa3BUTHS MaTeMaTHIecKoro oopa3oBanus B Poccuiickoi
Oenepanun. B snoxy nudporoii Tparcopmariiu Becex cdep 4eI0BEUSCKON AeSITeIbHOCTH HEBO3MOXKHO
CTaTh 00Pa30BaHHBIM COBPEMECHHBIM YEJIOBEKOM 03 0a30BOM MaTEeMaTHYECKOH TIOJITOTOBKHU. Y3KE B IIIKOJIC
MaTeMaTHKa CIIYKUT OIMOPHBIM MPEIMETOM IS U3YUEHUSI CMEKHBIX IUCHIUILIINH, a TIOCIIe IIKOJIBI PealbHON
HEO0OXOAMMOCTBIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHKE, YTO TPEOYET MOJTHOIICHHOM 0a30BOM
00111e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIE U MAaTEMATUUYECKOM.

310 00YCIIOBJIEHO TEM, UTO B HAIIU JHHU PACTET YKUCIIO IPpOodeccHii, CBI3aHHBIX C HEMOCPEACTBEHHBIM
NPUMECHEHUEM MaTEeMAaTHKH: U B c(hepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJOTUYCCKUX 00JIacTsIX, U JTAXKE B
ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr MIKOJLHUKOB, JIJIsi KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAUYUMBIM MPEAMETOM, PACIIUPSETCS.

[IpakTuueckast Mojxe3HOCTh MAaTEMATHKU O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS
dbyHIaMeHTalbHbIe CTPYKTYPHI HAIlIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJTHMUECTBEHHBIE OTHOIICHUS OT
MPOCTEHININX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U NMPUKIIAJHBIX UAeH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAHUM 3aTPyJHEHO TOHUMaHUE
MPUHIUIIOB YCTPOICTBA U UCIIOJIB30BAHUS COBPEMEHHON TEXHUKU, BOCIPUITHE U UHTEPIIPETALUs
pa3zHoo0pa3HON COLMATBHON, YKOHOMUYECKOM, MONUTHYEeCKOi nH(popMalnu, ManodppexkTuBHa
MOBCEHEBHAS NMPAKTHYECKas AesTeNbHOCTh. Kaxk1oMy uenoBeKy B CBOEH KU3HHU MPUXOJAUTCS BBINOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHSATH (DOPMYIIbI, BIAJETh MPAKTUISCKUMU MpUEMaMu
TEOMETPUUECKUX U3MEPEHHI U TOCTPOCHUM, YNTATh MH(POPMAITUIO, TPEACTABICHHYIO B BIIE TaOIUII,
qUarpamm # rpaukoB, )KUTh B YCIOBUSX HEONPENEIEHHOCTH U MOHMMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIMpeHueM cep NPUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)KHBIM CTAaHOBHUTCSI MAaTEMaTUYECKUN CTHIIb MBITIUICHHSI, IPOSIBIISTFOIIMIACS B ONIPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporiecce u3ydeHnst MaTeMaTHKH B apCEeHA IPUEMOB M METOJIOB MBIIIJICHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOUYAIOTCS MHAYKIHS U ISYKIHs, 0000IICHNE U KOHKPETU3AIIUS, aHAIN3 U
CUHTE3, KITacCH(UKAIIHS ¥ CHCTeMaTH3allusl, a0cTparupoBanue u aHanorus. OObeKThl MAaTEMaTHIECKUX
YMO3aKIIIOUCHHH, TPaBUiIa UX KOHCTPYHUPOBAHHS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHHS (OPMYITHPOBATH, 0OOCHOBHIBATH U JIOKA3BIBAThH CYXKICHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUICHHE. Bemyas poib MpuHAIJICKUT MaTeMaTUKe U B ()OPMHUPOBAHUN
ANTOPUTMHUYECKON KOMITOHEHTHI MBIIIUICHHS M BOCIIUTAHUN YMEHHM JIEHCTBOBATH 10 33/IaHHBIM aJITOPUTMaM,
COBEpIIICHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBBIE. B mpoliecce perienus 3a1a4 — OCHOBOW yueOHOH
JeATETbHOCTH Ha YPOKaxX MaTeMaTHUKU — Pa3BUBAIOTCS TaKyKe TBOpUECKask U MPUKIaJAHAs] CTOPOHbI



MBIIICHHS.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTb PAa3BUBATh y 00YUYaIOMIUXCS TOUHYIO, PALlMOHATIBHYIO U
UH(POPMATUBHYIO PeUb, yMEHUE OTOMPATh HanOoJIee MOAXOIAIINE I3IKOBbIE, CHUMBOJIIMYECKHE, Ipaduueckue
CpeACTBa JJISl BBIPAKEHHSI CY>KACHUIN M HATTISAHOTO UX MPEICTaBICHHUS.

Heo6x0auMbpIM KOMIIOHEHTOM OOIIeH KyJIbTYPbl B COBDEMEHHOM TOJIKOBAHUU SIBJISIETCS 001I[ee 3HAKOMCTBO C
METOJIaMU MIO3HAHMSI IEHCTBUTENIBHOCTH, IIPEJICTABICHHUE O PEAMETE U METOJaX MaTEMATUKHU, UX OTIMYUN
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUSI MATEMaTUKH IS
pelIeHHs HayYHBIX U MPUKIaIHBIX 3a1a4. TakuM o0pa3oM, MaTeMaTndeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIa/1 B GOpMHUpPOBaHUE OOILEH KyIbTYphl YEJIOBEKA.

N3yueHne MaTeMaTUKU TAK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YeJIOBEKA, TOHUMaHHIO

KpaCOTHhI U U3AICCTBA MATEMATHUYCCKUX paccymz[eHHﬁ, BOCITPUATHUIO TCOMETPHUICCKUX (bopM, YCBOCHUIO
NI CUMMETPHUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[TpropuTeTHBIMHU 1IENIMU 00YUEHHUSI MAaTEMATUKE B 5 KJIACCe SABIISIFOTCA:

— TpojaoinKeHne (OPMHUPOBAHUS OCHOBHBIX MAaTeMaTHUECKUX MOHATHH (UHCII0, BEJTHMYNHA,
reomMeTprueckas Gpurypa), 00ecIeqrBarOIUX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MATEMaTHYECKOTO
00pa3oBaHMs 00YyJaIOUIHXCS;

— Ppa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIOCOOHOCTEH 00yUaromuxcsl, MO3HABATEILHOMN
aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUHN, HHTEpECca K U3YUCHHIO MAaTEeMaTUKH;

— TMOoJABeAeHHE 00yUaIOUIUXCs Ha JOCTYIHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3H MaTeMaTHUKU
U OKPY>KaIOIIETO MUDPA;

— (opmupoBaHue PYHKIMOHATHHON MAaTEMAaTHYSCKOW IPaMOTHOCTH: YMEHHUS PACcIIO3HABATH
MaTeMaTHuecKue 0OBEKThI B pEaIbHBIX JKU3HEHHBIX CUTYAIUSIX, IPUMEHITh OCBOCHHBIC YMEHUS IS
peLIeHNs TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATH ITOJyYECHHBIE PE3YJIbTAThI U
OLICHMUBATh UX HA COOTBETCTBUE MPAKTUYECKOU CUTYALUU.

OcHOBHbIE IMHUU COJIEPKaHUS Kypca MaTeMaTUKH B 5 Kacce — apudMeTHIecKast U TeOMeTpUUYecKas,
KOTOpBIE Pa3BUBAIOTCS MapalIeNbHO, KAKIas B COOTBETCTBUH ¢ COOCTBEHHOM TOTUKOM, OHAKO, HE
HE3aBHCHMO OJJHA OT IPYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUH. Takke B Kypce MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTAMHU ajreOphbl U OMUCaTeTbHOW CTATUCTHKH.

N3ydenue apumeTnueckoro MaTepuaina HaYMHaeTcs CO CUCTEMAaTU3alluu U pa3BUTHS 3HAHUHN O
HaTypaJIbHbIX YHCIIaX, TOJyYEHHBIX B HaUaJbHOM MIKoJie. [Ipu 3TOM coBepiIeHCTBOBAHNE BBIUHCIUTEIBHOM
TEXHUKHU U (POPMHPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUI COYETAETCS C Pa3BUTHEM BBIYMCIUTEIBHOM
KYJIbTYpbI, B YaCTHOCTHU C 00yYEHHEM MPOCTEHIIINM NPUEMaM NMPUKUIKU U OLIEHKU PE3yJIbTaTOB
BBIYMCIICHHI.

Jpyroii KpymHBIi OJI0K B COAiep>KaHUH apru(PMETHIeCKOM TMHUU — 3TO Apoodu. Hauano n3yuenus
OOBIKHOBEHHBIX U JICCITHYHBIX IP00OEi OTHECEHO K 5 Ki1accy. ITO MEPBBIN TAll B OCBOSHUU ApoOeii, Koraa
MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJI€IMHU, TOHIATUSIMU TeMbI. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX JIpo0€eil B MOTHOM 00BEME MPEIIECTBYET U3YUCHHIO IECATUYHBIX IpO0eil, yTo
11eJIECO00PA3HO C TOYKU 3PEHUSI JIOTUKU U3JI0KECHHSI YACITIOBOM JIMHUU, KOT/Ia TMpaBwiia JEHCTBUMN C
JECSITUUHBIMH IPOOSMU MOXKHO 000CHOBATH YK€ M3BECTHBIMH aJITOPUTMAMU BBITIOJTHEHUS IEHCTBUH C
OOBIKHOBEHHBIMHU APOOSMU. 3HAKOMCTBO C JIECATUYHBIMU APOOSIMU PACITUPUT BO3ZMOKHOCTH JIJISI TOHUMAHUS
00y4JaroIMMUCS TPUKIIATHOTO IPUMEHEHHUS HOBOM 3alMCH TIPU U3YYCHHUH JPYTUX TPEIMETOB U MIPH
MPaKTUYECKOM HCIIOIb30BaHUU.

ITpu 00yueHHH pelIeHn 0 TEKCTOBBIX 33/1a4 B 5 KJIaCCe UCTIONb3YIOTCS apu(METHUECKHE TPUEMBI PEILICHHS.

TekcToBbIe 331a4H, peniaeMble MpH OTPaObOTKE BHIYHUCIUTENBHBIX HABBIKOB B 5 KJIacCe, PACCMAaTPUBAIOTCS



3aJauu CIEAYIOIIMX BUJIOB: 3a/1a4l Ha JBM)KEHUE, HA YaCTH, Ha TOKYIKU, Ha padOTy U MPOU3BOJUTEIBHOCTD,
Ha MPOLEHTHI, HAa OTHOIICHUs U rponopiuu. Kpome Toro, o0yyaromuecs: 3HaKOMSITCS C TPUEMaMH pEIICHUS
3aa4 nepebopoM BO3ZMOXKHBIX BapUAHTOB, yJaTcsi paboTaTh ¢ MH(OpMAaIHel, MpeCTaBIeHHON B popme

TaOJIUIl WIN JHArPaMM.

B paboueii mporpamMmMe mpenycMOTpeHo GOpMUPOBAHKE TTPOTIEACBTHUCCKHUX alreOpandecKux
npejcTaBieHui. bykBa Kak CHMBOJI HEKOTOPOT'O YMCia B 3aBUCUMOCTH OT MaTEMAaTHYECKOI'0 KOHTEKCTa
BBOJIUTCS ITOCTENIEHHO. BykBeHHasi CHMBOJIMKA IIMPOKO MCIIOJIB3YETCs IPEXK/IE BCEro AJIs 3alMCH OOIINX
YTBEPXKJICHUN U NpeNIoKeHn, popMyJl, B YaCTHOCTHU AJISl BBIYMCICHUS T€OMETPUUECKUX BEJIMUUH, B
Ka4eCTBE «3aMECTUTEIIs» YUCIa.

B kypce «MaremaTuku» 5 Kilacca npecTaBieHa HarjsiHas TeOMEeTpus, HallpaBJIeHHAs Ha pa3BUTHUE
00pa3HOIo MBIIIJIEHUS, IPOCTPAHCTBEHHOTIO BOOOPAaXKEHMsI, N300pa3UTEIbHBIX YMEHHUI. DTO BaXKHbIH 3Tal B
U3y4EHUH F€OMETPHH, KOTOPbII OCYIIECTBISIETCS Ha HATJISAHO-IPAKTUUECKOM YPOBHE, OIIMPAEeTCs Ha
HarJs1IH0-00pa3Hoe MbIIIIeHHEe 00yJaromuxcs. bombias pojib OTBOANUTCS MPAKTUUECKON AEATENbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeHpoBaHui0. O0yJaroImuecs: 3HaKOMATCS ¢ TeOMETpUUECKUMU (pUrypamu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(PUTYpaLIUsIMH, yUaTcsl U300paxkaTh UX Ha
HEJIMHOBAaHHOM U KJIeT4aToi Oymare, paccMaTpuBaroT UX MpocTeire cBoicTBa. B npouecce nzyuenus
HArJSITHOM T€OMETPHH 3HAHUS, TOyYeHHbIE 00yJalONIMMUCS B HAYaJIbHOU IIKOJIE, CHCTEMATU3HPYIOTCS U

paciupsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IIaHY B 5 KJlacce U3y4aeTcsi MHTETPUPOBAaHHbBIN MpeaMeT «MaremMaTrukay, KOTOPbIT
BKJIFOYACT apU(PMETHUCCKHI MaTeprall ¥ HArJISHYIO TEOMETPHUIO, a TAK)KE MPOICICBTUYCCKUE CBEICHHUS U3
areOpbl. YUeOHbIH IU1aH Ha U3yYCHHE MAaTEeMaTHKH B 5 KJIacCe OTBOJMT HE MEHEe 5 YYeOHBIX YacoB B
Hezeno, Bcero 170 yueOHBIX JacoB.

COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA"

HaTypaJ’leLIe qucjia 1 HyJdb

HarypansHoe uucino. Psg HatypansHbix yncen. Yucno 0. M300paxeHne HaTypaJlbHBIX YMCesl TOYKaMU Ha
KOOpJMHATHOH (4nciaoBoif) npsimoid. [To3unimonHas cuctema cuucienus. PuMckas Hymepanus Kak npumep
HENO3UIMOHHOM CUCTEMBI cuMciieHus. JlecaTuunas cucrtema cuncienns. CpaBHEHUE HATYpaJIbHBIX YHCEN,
CpaBHEHHE HaTypaJbHBIX YKcen ¢ HyléM. CriocoObl cpaBHeHus. OKpyTiieHne HaTypalbHbIX yncen. CioxeHne
HaTypaJbHbIX YHCEII; CBOWCTBO HYJIS MIPH CI0KEHUHU. Bboruntanue kak feiicTBue, 00paTHOE CI0KEHUIO.
YMHOXEHUE HATypaJIbHbIX YUCEN; CBOMCTBA HYJIA U €IUHHULIBI IPY YMHOKCHUH. [eeHue Kak AeicTBreE,
o0OpatHOe yMHOKeHHI0. KOMIIOHEHTHI 1eHCTBUM, CBsI3b MeX Ay HUMHU. [IpoBepka pe3ynbTraTa
apudmeTnueckoro aeicteus. [lepeMecTUTEeIbHOE U COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXKEHUS, paclipe/leIuTeIbHOEe CBOMCTBO (3aKOH) YMHOKeHUs. Vcnonp3oBanne OyKB 17151 0003HAaYeHUs
HEM3BECTHOTO KOMITOHEHTA U 3aIIMCH CBOWCTB apu(pMETHUECKUX AeWCTBUil. JlenuTenn u KpaTHbIEe YHCIa,
pa3zioxeHue Ha MHOKUTENH. [IpocTeie u coctaBHble uncina. [lpusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeNeHb C HATYpaJIbHBIM ITOKA3aTeJIeM. 3allMCh YUCIIA B BUJIE CYMMBI pa3psIHbIX CIaracMbIX.
HucnoBoe BeIpakeHNE. BrlunciaeHne 3Ha4€HUI YUCIIOBBIX BBIPAKEHN; MOPSAO0K BBIIIOJHEHUS JEHCTBHMN.
Hcnonp30BaHue NpU BEIYUCICHUAX IEPEMECTUTEIBLHOTO U COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIOXKEHUS U

YMHOXCHUA, paCIipC€aACINTCIbHOTO CBOMCTBaA YMHOXCHUS.

Apoon

[IpencraBienue o 1podu Kak crocode 3anucy YacTu BendruHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHbIe 1
HernpaBuUiIbHbIE 1podu. CMmenranHas 1poOb; MpeICTaBIeHHe CMENIaHHOM ApoOu B BUE HEMPABUIHBHOU IpOOH



U BBIZICTICHHE 1IeJION YaCcTH YMCIia U3 HEMIPaBUIbHOM 1podu. M300paxkenne apodeil ToukaMu Ha YMCIOBOM
npsimoii. OCHOBHOE cBOMCTBO poou. Cokparienne apodeii. [IpuBenenue npodu K HOBOMY 3HAMEHATEIIO.
CpaBuenue npo0Oeit. CiioxkeHne U BEIUMTaHUE Ipo0eil. YMHOXKEHUE U IeJIeHHe qpo0eii; B3auMHO-00paTHBIC
npobu. HaxoxaeHue yacTu 1esoro U esoro no ero yactu. Jlecsarnynas 3anuck npobeii. [lpeacraBnenue
JeCATUYHOM TpoOu B BUie OOBIKHOBEHHOU. M300parkeHue JeCATHYHBIX APOOEH TOUKaMu Ha YHCIOBOM
npsmoii. CpaBHEHHUE IECATUYHBIX Jpobeit. Apudmernueckue NeHCTBHS C NECATUYHBIMU IPOOSIMU.

OxpyrieHue AecITUYHBIX Ipo0ei.

PenmieHne TeKCTOBBIX 32124

Pemenue TekcToBBIX 3a1a4 apudmeTrndaeckuM criocodbom. Perenue orudeckux 3anad. Pemenue 3amau
nepe0opoM BCeX BO3MOXKHBIX BapUaHTOB. Mcrionp30BaHUE MPU PEIICHUH 3a/1a4 Ta0uIl U cxeM. Perienue
3a71a4, COJICPKAIMX 3aBUCUMOCTH, CBA3bIBAIOIME BEJIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOMMOCTh. ETUHUIIBI U3MEPECHHsI: MacChl, 00bEMA, IICHBI; PACCTOSIHHSI, BDEMEHH, CKOPOCTH.
CBs13b MEXIy SIUHUIIAMH H3MEPEHUS KOKIO0W BETHUMHBL. PelieHre OCHOBHBIX 3374 Ha Apo0u.
[IpencraBienue TaHHBIX B BUJIEC TAOJIHII, CTOJIOYATHIX JHATPAMM.

Harasaanas reomMeTpust

Harnsinaeie npeacrasienns o Gpurypax Ha IUIOCKOCTH: TOYKa, psMasi, OTPE30K, JIyd, yroil, JOMaHasl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KpyT. YT0. [Ipsmoii, oCcTpsIi, Tylol U pa3BEPHYTHIA yIibl. JnuHa oTpeska,
METPUYECKUE EAMHULIBI JIMHBL. [[I11MHa JIOMaHOH, IEpUMETP MHOTOYToJIbHUKA. I3Mepenue u nocTtpoeHue
YTJIOB C MOMOIIBIO TpaHcHopTHpa. HarnsaHaele nmpeacraBieHns o Gurypax Ha INIOCKOCTH: MHOTOYTOJIBHUK;
NPSMOYTOJIBHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (uryp. M3o00pakenue Gpuryp, B TOM duciie Ha
kieTdaroit Oymare. [TocTpoeHue KoHPUTypaIuii U3 4acTeld MpsIMON, OKPYKHOCTH Ha HEJTMHOBAHHOW U
KJieT49aToit Oymare. Vcroip30BaHe CBOMCTB CTOPOH | YTJIOB MPSMOYTOJIBHUKA, KBaapara. [Lmomans

IPSIMOYTOJIbBHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 NIPSMOYTOJIbHUKOB, B TOM Uucie puryp,
n300pakEHHBIX Ha KileTdyaTol Oymare. EauHuIbl n3Mepenus miomaan. HarnsgHsle npeactaBieHus o
IPOCTPAHCTBEHHBIX (PUTypax: MPsAMOYToJbHBIN Mapauienenumnes, Kyo, MHOrorpanuuku. M3o0paxenue
IPOCTENIINX MHOTOTpaHHUKOB. Pa3BEépTku kyOa n napannenenunena. Cozganue Mojeneii MHOrOrpaHHUKOB
(13 Gymaru, MpoBOJIOKH, MJIACTUIMHA U JIp.). O0bEM NpsAMOYTOJILHOTO Napaiesnenunena, kyoa. EnuHuib
U3MepeHus 00béMa.

IINTIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHSI IPOTpaMMbl yueOHOTO npeameTa «MaTeMaTHKa» XapakTepU3yroTCs:

IIarprornyeckoe BOCIIUTAHHE:

IIPOSIBJICHUEM UHTEPECA K IIPOLUUIOMY M HACTOSAIEMY POCCHUMCKOM MaT€MaTUKH, IEHHOCTHBIM OTHOILLIEHUEM
K JIOCTHKEHUSM POCCUMCKAX MAaTEMAaTUKOB U POCCUNMCKOM MAaTEMaTUYECKOM IIKOJIBI, K UCIIOIb30BAHUIO ITUX
JOCTIOKEHUH B IPYyTrUX HayKax U MPUKIIAJHBIX cdepax.

I'paiknanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHUIO 00S3aHHOCTEN rpaskJaHIHA U peau3allii €ro Mpas, IPEICTaBICHUEM O
MaTeMaTUYeCKHUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHbBIX CTPYKTYP, SIBJICHUM, TPOLEAYp rPaKIaHCKOTO
oOuiecTBa (BbIOOPHI, ONIPOCHI U TP.);

TOTOBHOCTBIO K O0CYX/I€HHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM
JIOCTH>KEHUH HAYKH, OCO3HAHNEM BaKHOCTH MOPaIbHO-3THYECKHUX IPUHIIUIIOB B I€ATEILHOCTH YYEHOTO.

TpynoBoe Bocninranue:

YCTAaHOBKOM Ha aKTUBHOE Y4aCTHE B PELICHUHN ITPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAIPABIEHHOCTH,

0CO3HAaHMEM Ba)XKHOCTH MaTeMaTHYECKOT0 00pa30BaHUs HAa MPOTSHKEHUH BCEH YKU3HU JUISl YCTICIIHOM



npodeCCHOHATIBLHOM IEeSTETbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHI; 0COZHaHHBIM BHIOOPOM H
MOCTPOCHUCM HHHHBHHyaﬂbHOﬁ TPACKTOPUHU 06pa30BaHI/IH U ) KU3HCHHBIX ITJIAHOB C y‘-IéTOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEA.

JCTeTHYEeCKOe BOCIITAHHE!

CIIOCOOHOCTBIO K SMOLIMOHAIIBHOMY M 3CTETHUECKOMY BOCIPUATHIO MAaTEMATHYECKUX OOBEKTOB, 33134,
pELICHUH, pacCyXIeHHUH; YMEHUIO BUAETh MATEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'O IIO3HAHUS:

OpHEHTAIMe! B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS YEJIOBEKA, IPUPO/IbI U OOLIECTBA, IOHUMAHUEM MaTEMAaTUYECKON HayKH KaK
C(l)epBI YEJI0BECUCCKOM ACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U SBHAYUMOCTH JJId Pa3BUTUSA HUBUJIIN3AIINH,
OBJIAICHUEM A3BIKOM MAaTCMATUKU U MaTeMaTHYEeCKOM KyJIBTypOfI KaK CpCACTBOM IMO3HAHUWA MHPA,
OBJIaJICHUEM HpOCTGfILHPIMPI HaBbIKaMH HCCHGHOB&TCHBCKOﬁ ACATCIIbHOCTH.

dusnyeckoe BocnUTaHue, GopMHPOBaAHHE KYJIbTYPbI 310POBbs H IMOLMOHAJIBLHOIO 0JIATONIOTY YN

TOTOBHOCTBIO IPUMEHATh MAaTEMaTHUECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/10pPOBbs, BEACHMUSI 3J0POBOTO
o0pa3a xu3HH (30POBOE MUTaHKUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, PETYISIpHAs (PU3HUECcKas
AKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HABBIKA PE(PICKCUH, TPU3HAHUEM CBOETO MTPaBa Ha OMIMOKY U TAKOTO JKe
IpaBa JIpyroro 4ejoBeKa.

JIKOJIOTHYECKOe BOCTINTAHHE:

OpHEHTalel Ha MPUMEHEHHEe MaTeMaTUUeCKUX 3HaHUH JUIsl pelleHus 3a]1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Karollel cpesbl, IJIaHUPOBAHUS MOCTYIKOB U OLIEHKU X BO3MOXHBIX MTOCIIEICTBUM Ul OKpYsKaroen
Cpezbl; OCO3HAHUEM ITI00aJIBbHOI0 XapaKTepa SKOJIOTHYECKUX MPO0JIeM U ITyTel UX pelieHusl.

JIn4HOCTHBIE pe3y/IbTaThl, 00ecneYHBAOIIMeE AJANTAINI0 00y4aI0IIerocsi K M3MeHs 0 IUMCS
YCJIOBHSIM COIMAJIbHON M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSM B YCIIOBHSIX HEONPEAENEHHOCTH, TIOBBIILICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH
yepe3 NPAaKTUYECKYIO 1eATeNIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS y APYTUX JII0/IeH, TPpHUOoOpeTaTh B
COBMECTHOH J€ATEIbHOCTU HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 ONBITA IPYTHUX;

HE00X0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie GOPMYINPOBATH UIEH, TOHSTHS,
TAIoTE36I 00 00BEKTAX U SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATh I[e(bI/IIII/ITI)I COOCTBEHHBIX
3HaHWUN U KOMIIETEHTHOCTEW, IUIAHUPOBATh CBOE Pa3BUTHE; bCIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO
CUTYaIMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH
IPUHUMAaEMbIE peIlIeHUs U AeUCTBUS, (HOPMYJINPOBATh U OLIEHUBATbPUCKH U MOCIEACTBUS, (HOPMHUPOBATH

OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpeameTHble pe3ynbTaThl OCBOSHHS TPOrpaMMbl yueOHOro npeamera «MaremaTukay
XapaKTepU3YIOTCS OBJIAZICHUEM YHUBEPCALHLIMU HOZHABAMENbHBIMU OCUCMEUAMU, YHUBEDCATILHLIMU

KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCANbHIMU PECYIANMUBHBIMU OeUCMBUAMU.

1) Vnusepcanvuvie nosnasamenwvhvle oeticmeus obecnewusarom Gopmuposanue 6az08blx KOSHUMUGHbIX
npoyeccog ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUPA, NPUMEHeHUe T0SULEeCKUX,
uccnedo8amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayuelti).

Ba3oBble Jiornueckue 1eiicTBUA:

— BBIABIIATH U XapaKTCPU30BATh CYIICCTBCHHBIC ITPU3HAKHN MAaTEMATUYCCKUX O6L€KTOB, HOHHTI/Iﬁ,

OTHOIIIEHUH MCKAY IMOHATHUAMU,

— (opmynrpoBaTh OnpeneaeHus MOHATUH; yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALIUH,
OCHOBaHUS JJ1s1 0000IIEHNS U CPaBHEHUS], KPUTEPUH ITPOBOJUMOIO aHAIN3a;



— BOCHPHUHHUMATD, GOPMYIUPOBATh U IPEOOPA30BLIBAThH CYKICHUS: YTBEPAUTEIIbHbIE U
OTpHUIaTeNIbHbIC, EANHUYHBIC, YACTHBIC U OOIITHE;

— YCJIOBHBIC; BBIABJIATH MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IPOTUBOPCHUUS B (baKTax,
JaHHBbIX, HaGJIIOI[eHI/ISIX H YTBCPIKIACHUAX,

— npeajaratb KpUTCpuun AJid BIABICHUA BaKOHOMepHOCTeﬁ n HpOTHBOpe‘II/IfI;

— ACJ1aTh BbIBOAKBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTHUBHBIX U HHAYKTHUBHBIX
YMOSaKHIO‘ICHHfI, YMOSaKJ'IIO‘ICHI/Iﬁ 110 aHaJIOTHH,

— pa3buparh J0Ka3aTebCTBA MATEMATUYECKUX YTBEPKICHUH (IIPsIMbIE U OT IPOTUBHOTO), IPOBOJIUTH
CaMOCTOSITENTLHO HECIIOKHBIE I0KA3aTENIbCTBA MaTEMAaTUIECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS; BHIOUPATh CIIOCO0 pelieHus yueOHO! 3a1a4n
(cpaBHUBATH HECKOJIBKO BAapUAHTOB PELICHUS, BEIOMPATh HanOoIIee MOAXOAAIINN C YUETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKUE eHCTBUA:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIEIOBATEILCKUM HHCTPYMCHT ITIO3HAHU;

— (opmynrpoBaTh BOMPOCH], PUKCUPYIOLIUE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBIMBATh UICKOMOE U JIaHHOE, (HOPMHUPOBATh TUIIOTE3Y,

— apryMEHTHPOBATH CBOIO ITO3UIUI0, MHEHUE;

— TPOBOJUTH IO CAMOCTOSTEIILHO COCTABJICHHOMY TIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
UCCJICIOBaHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXTy COOOM;

— CaMoCTOATENHHO (GOPMYIUPOBATH OOOOIIEHUS U BHIBOBI 1O Pe3yJIbTaTaM MPOBEAEHHOTO
HaOII0IeHNs1, KCCIIEI0OBAaHNUS, OLICHUBATh JJOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U
0000111eHII1; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEATIOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Padora ¢ nngopmanmeii:

— BBIBIATH HEIOCTATOYHOCTH M M30BITOYHOCTH HH(GOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUIS PEIICHUS
3a7a4u;

— BBIOMpATh, AaHAU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH HHPOPMALIUIO PA3TUUHBIX
BUJIOB U (hOpM Ipe/iCcTaBICHUS;

— BbIOMpaTh (opMy NpeAcTaBieHuss HHGOPMaALMU U UIUTFOCTPUPOBATDH pelllaeMble 3aJIaul CXeMaMH,
auarpaMMaMM, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

— OLIEHUBATh HAJIEKHOCTh MH(POPMAIUH 110 KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuusepcanvivie KOMMYHUKAMUBHbBLE OCUCMEUsL 00eCne usaron chopmuposaHHOCMb COYUATbHBIX
HABbIKOG 00YYAIOUJUXCHL.

Oo0menne:
— BOCHpI/IHI/IMaTI) nu CbOpMy.HHpOBaTI) CY)K}IGHI/ISI B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I U OeJIsIMHA O6H.[€HI/I$I;

— SCHO, TOYHO, I'PaMOTHO BbIpa>XaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAaX, 1aBaTh

MOSICHEHUSI 110 X0y PeLIeHHUs 3a7]aui, KOMMEHTUPOBATh MOJIyUYCHHBII pe3yabTaT; B X01€ 00CYXKICHUS



3aJ1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbl, TPOOJIeMbl, peliaeMoi 3a/1a4u, BBICKa3bIBaTh

HUACH, HALICJICHHBIC HA MMOUCK PCIICHUA,

— COIIOCTAaBJIATh CBOM CYXJICHUS C CY)KACHUSMH JIPYTHX YYaCTHHKOB JIMAJIOTa, 0OHAPYKUBATh
pa3ianyne U CXOACTBO MO3ULIMM;

— B KOppeKTHOI Gopme popMynrpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
— TMpPEACTaBJIATh PE3YJIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHNUs, IPOCKTA;

— CaMOCTOSITENIbHO BbIOUPaTh (pOpMAT BBHICTYILJICHUS C YUETOM 33/1a4 MPE3CHTALlMH U OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyaHunuecTno:

— IOHUMATb U UCII0JIB30BATh IIPCUMYIICCTBA KOMaHHHOﬁ n I/IH[[I/IBI/IZ[yaJIBHOﬁ pa60TbI IIpu pCUICHUHA

y‘IG6HBIX MAaTCMAaTHYCCKUX 3a1a4,

— IPUHUMATH LIE€JIb COBMECTHOM EATEIBHOCTH, INIAHUPOBATh OPraHU3aLIMI0 COBMECTHON pabOTHI,

pacupeaciiiTb BUAbI pa60T, JA0TroBapruBaThHCA, 06CY)I(I[3.TB nponecc u pe3yjabTar pa6OTbI;

— 00001aTh MHEHUS! HECKOJIBKHX JIIOJIeH; y4aCTBOBATh B IPYNIOBBIX opMax paboTsl (00CYKACHHUS,
0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U JIP.);

— BBIIIOJIHATH CBOIO 4aCTb pa6OTBI 1 KOOPpAUHUPOBAThL CBOH JEHUCTBUS C APYruMHu 4JICHAMH KOMAaHbI;

— OILIGHWBATh KAY€CTBO CBOETO BKJIJa B OOLIHIA MPOAYKT 11O KPUTEPUSIM, CHOPMYTUPOBAHHBIM

Y4aCcTHUKaMH BSaHMOILGfICTBHﬂ.

3) Vuusepcanvuvie pezyrisamugnsle oeticmsus 06ecnedusaiom Gopmuposanue cCMulci08blX YCMaHO80K U

HCUSHEHHbIX HABLIKOB TUYHOCHIU.
Camoopranuzanmusi:

— CaMOCTOSITEIbHO COCTAaBIATh IJIaH, AITOPUTM PELIeHMs 3a/1a4M (WJIM €ro YacTh), BEIOUpATh CI1oco0
peleHust ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pelIeHUi ¢ y4éTOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb:

— BHIAJETh CIIOCO0aMU CaMOITPOBEPKH, CAMOKOHTPOJIA MpoHecCa U pe3yJibTaTa pCIICHUS

MaTeMaTHYECKOH 3a1a9u;

— TMPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH 33a491, BHOCUTb KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBC HOBBIX O6CTO$IT€J'II)CTB, HaﬁﬂeHHBIX OIHI/I6OK, BBIABJICHHBIX pr,)IHOCTCI\/’I;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JAESITEIbHOCTH OCTABIECHHOMN IIEJT U YCIOBUSAM, OOBACHATD
MIPUYMHBI TOCTHKEHUS TN HEJJOCTHKEHHS LI, HAXOUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

IMPEJIMETHBIE PE3YJIbTATBI

Yuciaa v BLIYUCTIEHUA

[ToHnMaTh ¥ IPaBUILHO YHOTPEOISATH TEPMUHBI, CBI3aHHBIE C HATYPaIbHBIMU YHCIAMHU, OOBIKHOBEHHBIMH
U IECATUYHBIMU JAPOOSIMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATypaIbHBIE YMCIIA, CPABHUBATH B IPOCTEHINNX CITy4yasX OOBIKHOBEHHBIC
IpoOH, NECATHUUHBIE TPOOH.

COoOTHOCHTH TOYKY Ha KOOPJUHATHOM (YMCIOBOM) MIPSIMOI C COOTBETCTBYIOIIUM €1 YUCIIOM U M300pakaTh



HaTypaJlbHbIE YHCIa TOYKAMU Ha KOOPAMHATHOM (YMCIOBOI) IPSAMOIA.

BrimonuaTe apupmeTnyeckue AeHCTBUS C HATYPaJIbHBIMHU YUCIAMH, C OOBIKHOBEHHBIMU APOOSMH B
IIPOCTEUIINX CIIydasiX.

BbINONHATE NPOBEPKY, IPUKUIKY PE3YyIbTaTa BEIYUCICHUN.

OxpyryTh HaTypalbHbIE YKCIIA.

PenmieHne TeKCTOBBIX 32124

Pemiate TekcTOBBIE 331241 apU(PMETHYECKUM CIIOCOOOM U € TIOMOIIBI0 OPraHU30BAHHOTO KOHEUHOTO
nepebopa BceX BO3MOXKHBIX BAPHUAHTOB.

Pemiate 3aauun, copeprkaliye 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBL: CKOPOCTb, BPEMS, PACCTOSHUE;
LIEHa, KOJINYECTBO, CTOUMOCTb.

Vcnonb30BaTh KpaTKHUE 3alMUCH, CXEMbI, Ta0IUIbl, 0003HAUEHHS IPU PELICHUH 3ajay.

ITonp30BaThcs OCHOBHBIMU €IMHULIAMU U3MEPEHHS: LIEHbI, MACChl; PACCTOSIHUSL, BPEMEHH, CKOPOCTH;
BbIpaXKaTh OJIHU €MHUIIBI BEJIM- YNHBI YEPE3 APYIHE.

W3BnekaTh, aHATM3UPOBATh, OLIEHUBATh MH(OPMAIIHIO, IPEACTABICHHYIO B TAOJIHUIIE, HA CTOI0YATON
JarpaMMme, HHTEpIpeTHPOBATh NPEACTaBICHHBIE IaHHbIE, UCII0Ib30BATh JaHHBIE TP PELLICHUHU 33/1a4.

Harasinnasi reomerpust

ITosp30BaTbCA TEOMETPUYECKUMU MOHATUSAMU: TOUKA, NIPsAMAasi, OTPE30K, J1yY, YT0Jl, MHOTOYT OJIbHUK,
OKPYKHOCTb, KPYT.

ITpuBoAUTE pUMEPHl 00BEKTOB OKPY’KAIOIIET0 MUPA, UMEIOLIUX (OPMY U3yUEHHBIX T€OMETPUUECKUX
dburyp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO € YIVIAMM: BEPLIMHA CTOPOHA; C MHOTOYI'OJIbHUKAMU: YTOJI,
BEpIINHA, CTOPOHA, AUArOHAJIb; C OKPYKHOCTBIO: pajnyc, 1UaMeTp, LIEHTP.

N300pakaTh U3y4eHHBIC TeOMETpUUYECKHE (PUTYPHI Ha HETMHOBAHHOW M KJIETUYATON Oymare ¢ TOMOIIBIO
LHUPKYJISI U INHEUKH.

HaxoauTs 1IMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C TIOMOILBIO JIMHEHKH, CTPOUTH OTPE3KU
3aJaHHOH JUIMHBI; CTPOUTH OKPY’KHOCTb 3a/IaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB IPSAMOYTOJIBHUKA, KBapaTa Ul UX TOCTPOCHHMS, BBIYACICHUS
IUIOLIA/IN U TIEPUMETPA.

Bbruncnsate nepumeTp U mIomaab KBaapara, NpsiMoyrobHHUKA, PUTyp, COCTaBIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHclie (UTYp, N300paKEHHBIX Ha KJIeTYaTol Oymare.

[Tonb30BaThCcsl OCHOBHBIMM METPUUECKUMHU €IUHUIIAMHU U3MEPEHUs JJINHBI, TUIOIAa/IN; BEIpaXKaTh OJHU
€MHMIIBI BEJIMYUHBI Yepe3 JpyTue.

Pacnio3znaBath napannenenumnen, Kyo, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO rpaHb, U3MEPEHHUS;
HAaXOJUTh U3MEPEHUs NapalljeNenuIesa, Kyoa.

Boruncnsate 00b€M Ky0Oa, napasuienenuneia no 3aJaHHbIM U3MEPEHUSIM, MT0JIb30BaThCS €AMHULIAMU
u3MepeHus 00bEMa.

Pemarp HecnoxHbIE 337a41 HA N3MEPEHUE T€OMETPUUECKHUX BEIMUUH B IPAKTUYECKUX CUTYaLUsX.



TEMATHYECKOE IINITAHUPOBAHUE

HaszBanue
pa3aena

(Tembl) Kypca

OcHoBHoOe coepxkaHue

OcHOBHbBIE BU/bI 1€ TEJIbHOCTH
o0yuarouuxcst

HarypanbsHbie
yucna. JlelcTBusic
HaTypaJbHBIMU
YUCIIaMHU

43 g

JlecsiTuyHasi cucTeMa CUHCICHUSI.
Psn HaTypanbHBIX YHCe.
Harypanbnsiii paa. Yuco 0.
Harypanbhble uncia Ha
KOOpAuHATHOU npssMoii. CpaBHEHMUE,
OKpPYIJIEHUE HATYypaJIbHBIX YHCEIN.

Apudmernueckue T1eUCTBUS C
HaTypaJbHbIMU unciaamu. CBoicTBa
HYJISL TIPY CJI0’KEHUU U YMHOKECHUH,
CBOMCTBA €UHUIIBI TIPU YMHOKECHUH.
IIepemecturensHoe U
COYETaTEeNbHOE CBOMCTBA CIIOKECHHUS
Y YMHOXXEHHUS, paclpeeTuTeIbHOE
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 OKa3aTeJIEM.
UucnoBble BRIpaKEHUS; TOPSIOK
JEACTBUU.

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

Ha JBUKEHUE UITTOKYIIKU

apudmeTnyecKux IeHCTBUH.

HccaenoBarh 4iCIIOBbIE 3aKOHOMEPHOCTH,
BbI/IBUTATh U 000CHOBbIBATh THIIOTE3bI,
¢dopmyaupoBaTh 00001IEHUAU BBIBOIBI 110
pe3ysabTaTaM MpOBEIEHHOTO UCCIEAOBAHUSI.
DopMyJIMPOBATH ONpeaeJeHUsI 1eTUTENS
Y KPaTHOTO, HA3bIBATH JICJIUTEIN U KpaTHbIC
YHUCia; PACO3HABATDH NPOCTHIC U
COCTaBHbIE yucia; popmMyJMpoBaTh U
NPUMEHSATH NPU3HAKM JICTUMOCTU Ha 2, 3,
5,9, 10; npuMeHATH aJTOPUTM
Pa3N0KEeHMs YKUCIia HAa IPOCThIE MHOKUTEIH;
HAXOAMTh OCTaTKU OT JIEJICHUS U HEIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHbBIE
BBICKA3bIBaHUS O HATYPaJbHBIX YHCIIAX,
NPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMA U OTPULIAHUS
BBICKa3bIBAaHU O CBOMCTBAX HATYyPAIbHBIX
YHUCEI.

KoncTpynpoBarh MmaTemaTuueckue
NPeAJI0KeHUSs CTTOMOIIBIO CBSA30K «H»,
U, «ECIMH ..., TO ..M.

Pemars TekcTOBBIE 330241
apu(pMETUYECKUM CIIOCOOOM, MCI0JIB30BATh
3aBUCUMOCTH MCKAY BCIIMYMHAMU
(ckopocTb, BpeMsi, pacCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOUMOCTb H JIp.):
AHAJM3UPOBATH U OCMbICJIMBATH TEKCT
3a7a4u, nepedopmyaMpoBaTh yCIOBUE,
U3BJIEeKATH HEOOXOIMMbIC TaHHbIE,
YCTaHABJAUBATE 3aBUCUMOCTH MCKIY
BCIIMYHMHAMHU, CTPOUTD JIOTUYCCKYIO LIECTIOYKY
paccyXIeHu.

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

IIpuBoauTH, pa30MpaTh, OLIEHNBATH
pa3nu4HbIe

peUICHU, 3allUCU pCI_I_ICHI/II\/'I




TEKCTOBBIX 3a/1ay. Kpurtnueckn
OlIeHMBATh MOJYUYEHHBIIN pe3ynbTar,
OCYILLEeCTBJISATH CAMOKOHTPOJIb,
pOBEpsisl OTBET HACOOTBETCTBUE
YCIIOBUIO, HAXOAUTH OIINOKU.

PemaTsp 331241 ¢ TOMOIIBIO epedopa
BCEX BO3MOYXHBIXBApPHAHTOB.

3HAKOMHTHCS C HCTOPHEN pa3BUTHUS
apu@mMeTHKu

Harmsannas
reomerpus. Jlnnuu
Ha IUIOCKOCTH

124

Touka, nmpsiMasi, OTPE30K, JIyY.
Jlomanas.

I/I3Mep CHUC OJIMHBI OTPE3KaA,
MCTPUYCCKHUC

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

ITpakTuyeckas pabora
«ITocTpoenue y3opa u3
OKPYKHOCTEN.

VYrou. IIpsimoii, OCTpBIH, TYIION U
pa3BEPHYTHINYIIIBL. M3mMepenue

YTJIOB.

[TpakTrueckas pabota «Iloctpoenue
YTJIOBY»

Pacno3HaBaTh Ha yepTekax, pUCyHKax,
ONMUCHIBATD,

UCIIOJIB3YS] TEPMUHOJIOTHIO, U H300paxkKaTh C
MOMOIIbIO YePTEKHBIX HHCTPYMEHTOB:
TOUKY, TIPSMYIO, OTPE30K, JIY4, yToJ,
JOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMeEPLI
00BEKTOB pearbHOr0 MUPA, UMEIOIINX
(hopMy H3ydeHHBIX QUTYp,0lleHMBATH

VX JINHEWHBIE Pa3MEpBI.

Hcnonb3oBaTh IMHENKY U TPAHCIIOPTUP KAK
MHCTPYMEHTBIIUIS IOCTPOCHUS U U3MEPEHUS:
HU3MEPATH JJIMHY OTPE3Ka, BEIUYHUHY YIJIA;
CTPOMTH OTPE30K 3aJaHHON JUIMHBI, YTOJI,
3a/laHHOM BEJIMYMHBI; OTKJIAABIBATH
LUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPY’KHOCTbB 33JIaHHOT'O pajnyca.
M300paxkaTh KoHUTYypanuu
reOMEeTPUUECKUX (PUTYP U30TPE3KOB,
OKPY>KHOCTEH, UX YacCTel Ha

HETTMHOBAHHOM M KJIETYaTON Oymare;
npeaaratb, ONMChIBATH U 00CYXKIATH
€1oco0bl, AJITOPUTMBbI [IOCTPOCHHUSI.
PacnozHaBaTh M n300pakaThb Ha
HEJIMHOBAaHHOM U KIIET4aTOi Oymare
IIPSIMOM, OCTPBIN, TYIIOH, Pa3BEPHYTHIN
yTJIbl; CPABHUBATD YTJIBI.

BbIuucasaTh JIHHEI OTPC3KOB, IOMAHBIX.
IlonumMaTh U HCNOJIL30BATDH npu
PE€UICHUH 3a/ia4 3aBUCUMOCTH MCXKIY
CANHUIIaMHU MCTpI/I‘-IeCKOI\/'I CUCTCMBIMCP,
SHAKOMHUTBCHA C HEMECTPHUYCCKUMHA
CUCTEMaMU MEP; BbIPAKATD JJIMHY B
PA3JIMIHBIX CAUHULIAX U3MCPCHUA.

HccnenoBarb Gurypsl v KoH(QUTypaluu,
UCHOJIb3Ys IIUPPOBBIE PECYPChI




OOBIKHOBEHH
bIeIpOOH

48y

Hpo6s. [IpaBuibHbBIE ¥ HETTPAaBUIIbHBIE
npobu. OCHOBHOE CBOMCTBO JIPOOH.
CpaBHenue po0eii.

CloKeHHe U BEIYUTaHHE
O0OBIKHOBEHHBIX Apo0Oeii. CMemanHas
JIpo0b. YMHOKECHHUE U JICTICHHE
OOBIKHOBEHHBIX JIPOOEH; B3aUMHO-
oOpaTHbIe 1poOH.

Pemenne TeKCTOBBIX 3a1a4,
coaepxamux apoou.OCHOBHBIC 3a1a4l
Ha Apoowu.

[Ipumenenue OYKB Jis 3aUCH
MaTeMaTHYECKUXBBIPAKEHUN 1
NpeI0KEHU I

MopeaupoBaTth B rpadu4eckoil, mpeaMeTHOM
(bopme, ¢ TOMOLIHIO KOMITBIOTEPA TIOHATHS U
CBOWCTBA, CBS3aHHBIE COOBIKHOBEHHOMH
IpoObIO.

YuraTh ¥ 3aNUCHIBATH, CPABHUBATH
OOBIKHOBEHHBICAPOOH, MpeIaraThb,
000CHOBBIBATH M 00CYKIaTh CNIOCOOBI
yIOPSA0YUBaHUS IpoOEi.

HN300paxaTh 0OBIKHOBEHHBIC IPOOH
TOYKaMU Ha KOOPAMHATHOU IIPSIMO;
HCNOJb30BATH KOOPIUHATHYIOTIPSMYIO
JUTSI CpaBHEHUS ApOOeii.

®opMy.IHpPOBaTh, 3aAIIUCHIBATH C IOMOIILIO
OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOI
IpoOu; UCNOIb30BATbOCHOBHOE CBOMCTBO
IpoOu 7Sl COKpaleHus ApoOeit U MpUBEICHHS
JIpoOu K HOBOMY 3HAMEHATEIO.

IIpeacTaBasATh CMELIAHHYIO JpOoOb B BUE
HENPAaBUJIbHOWY BBIAEIATH LENYIO 4acTh
4Kclia U3 HENPaBWIbHOMN 1poOu. BBINOIHATH
apupmeTHyecKHe 1eiiCTBHS C
OOBIKHOBEHHBIMU APOOSIMU; IPUMEHSATH
cBOlicTBa

apuMETUYECKUX JEHCTBUN JIst
PalMOHAIN3AL MU BBIYUCIICHUM.

BbINOHATH NPUKUIKY M OLIEHKY
pe3ynbTaTa BRIUUCICHUN; PeAIaratb U
NPUMEHATH NPUEMBITIPOBEPKH
BEIUMCIICHUH.

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

Pacno3HaBaThb UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUSI O

Ipo0siX, NPUBOAUTH MPUMeEPHI U
KOHTPIPUMEPHI, CTPOMTHBBICKA3BIBAHUSA U
OTpULlaHUMA BBICKa3BIBaHUM.

Pemiars TEKCTOBBIE 3a/1a4n, COAEPKALIUE
IpoOHbBIE

JIaHHbIE, U 3aJ]a41 Ha HAXOKJICHUE YaCTH
OEJIOro u 1ejaoromno €ro 4aCTu, BbISABJATD UX
CXO0/JICTBA U Pa3JIUYHUA.




MoneaupoBaTh X0/] pEIICHUS 3a/1a4u
C MOMOIIIBIOPUCYHKA, CXEMBI,
TaOJIULIBI.

IIpuBoauTts, pa3douparsb,
OLIEHUBATH PA3JIMYHBICPEILICHUS,
3aMMcy peleHui TeKCTOBBIX 3a/1ad.

Kpurnyecku oneHuBarhb
IIOJIyYEHHBIN pe3yibTar,
OCYILIECTBIATh CAMOKOHTPOIb,
IIPOBEPSIS OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOMTh OIINOKU.

3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHUS
apuMeTHKu

Harnsagnas
reoMeTpHus.
MHOroyroibHuK

104

MHoOroyroysibHUKH. YeTbIpEXYroJIbHUK,
IPSIMOYTOJIBHUK, KBaApaT.

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

TpeyronpHuK.

[Inomane u nepumerp
IIPSIMOYTOJIBHUKA U MHOTOYT'OJIbHUKOB,
COCTABJICHHBIX U3 MPSAMOYTOJIbHUKOB,
€UHULBI U3MEPEHUS TUIOLIAIHN.
IlepumeTp MHOTOYroJIbHUKA

OnuceiBaTh, HCNOJIb3Ys TEPMHHOJIOTHIO,
M300paKaTh CIIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M OT PYKH, MOJICITUPOBATH U3
OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepHI 00BEKTOB
peargbHOro MHpa, UMEIIIUX GopMy
MHOT'OYTI'OJIbHUKA, IPSIMOYTOJIbHUKA,
KBa/Ipara, TPEYroJbHHUKA, OLEHUBATh UX
JIMHEHHBIE pa3MEPBI.

BeruncasTe: nepuMeTp TpEyrojbHUKA,
IPSIMOYTOJIBHUKA, MHOTOYT OJIBHHKA; TUIOIAb
MpsIMOYTOJIbHMKA, KBaapaTa. U300paxkaTs
OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKU.

CTpouTh Ha HEJIMHOBAaHHOW U KJI€TYaTOU

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

HccnenoBathb cBOMCTBA IPSIMOYTOJIBHUKA,
KBaJ[paTamyTéM SKCIIEpUMEHTa, HAOII0IeHHS,
W3MEpEeHus, MOJEINPOBaHMs; CPAaBHUBATH
CBOICTBa KBajipaTa U MPAMOYTOJIbHUKA.
KoncTrpynpoBars MaTemMaTH4ecKue
NPeIJI0KeHHUS C

TTOMOIIIBIO CBSI30K «HEKOTOPHBII, «ITF000I.
Pacno3HaBaTBUCTUHHBIE U JOXKHBIE
BBICKA3bIBaHUSI O MHOTOYT'OJIbHUKAX,
NPUBOIUTH MPUMEPbI U KOHTPIPUMEPBHI.
HccnenoBarh 3aBHCHMOCTD TUIOIIATN
KBaJipaTa OT JAJUHBIETO CTOPOHBI.
Hcnosb30BaTh CBOMCTBA KBAIPATHOM CETKU
U1 IOCTpoeHUs GUryp; pa3ouBaThb
MPSIMOYTOJIbHUK HAKBAJPAThl, TPEYTOJIbHUKH;




COCTABJISITH (PUTYPHI U3

KBaJIPAaTOB U MPSIMOYTOJIBHIUKOB U HAXOUTh
UX IUIOMIAb,pa30uBaTh GUTYpHI HA
MPSMOYTOJIBHUKY ¥ KBAJAPAThI U HAXOJIUTh
WX TUIOIIATb.

BoipaxkaTh BeIMUYMHY IUIOLIAIN B
Pa3IMYHBIX €IUMHUIAXU3MEPEHUS
METPUYECKON CUCTEMBI MEP, IOHUMATH U

HCII0JBb30BATHh 3ABUCUMOCTH MCXKIY
MCTPUYCCKUMHUCINHUIIAMU U3MCPCHUA
I1omaau.

3HAKOMHTBCS ¢ NPUMEPAMHU NIPUMeEHEHHs
IUIOLIA/IM U IEPUMETpPA B IPAKTUYECKUX
cuTyanusax. Pemars 3axa4uns peaibHON
KU3HU, NPeAIaraTb U 00CyK1aTh

Pa3JIUYHbIC CIoco0bI pPCeICHHUA 3a1a4

JlecsTHuHbIC APOOH
38y

JlecaTnyHas 3amuch ApoOCH.
CpaBHEHUEACCITHYHBIX IPOOCH.
JevicTBUsI ¢ ACCATUYHBIMU JPOOSMHU.
OxkpyrieHue1ecATUYHbIX 1po0ei.

Penrenue TekcTOBBIX 33a/1a4,
coaepxamux apoou.OCHOBHBIE 3a1a4l
Ha Apoou

IIpeacTaBasATh 1eCATUYHYIO 1pOOb B BUJIE
OOBIKHOBEHHOH , YU TATH M 3alIUCHIBATD,
CPaBHMBATh JCCATUYHBIE ApOOH,
npeaaratb, 000CHOBBIBATH U 00CYKIATH
CIOCO0ObI YIOPSIIOUMBAHUS JIECITUYHBIX
TpoOei.

H3o06paxkars gecaTuyHble ApodU

TOYKaMH HaKOOpAMHATHON

IPSIMOiA.

BbIIBAATH CX0ACTBA U Pa3JINYHS [TPABUIT
apumMeTHIecKux JEHCTBHAN c
HATYpaJbHBIMH YHUCIAMH M JCCATUYHBIMU
TpOOSIMH, OOBSICHATH UX.

BoinmoaHaTs apudmMetruueckue NEUCTBUSA C
JNECATUYHBIMH  JIPOOSIMU; BBLINOJIHATH
NPUKUAKY | OIIEHKY pe3yibTaTta
BEIUMCIICHUH.

IIpuMeHsTH cBOicTBa apuMeTHUIECKUX
JNENCTBUN I paliOHAIM3aUU

BBIYUCIICHUH.

IIpyMeHSTH NPaBHJIO0 OKPYIJICHUS
JecaTu4HbIX ApooOeil. [IpoBoauTs
HcCJIeI0BAHMA CBOICTB JIECATUYHBIX ApOOEii,
ONMPAsCh HA YUCIIOBBIE KCIIEPUMEHTHI (B TOM
YHCJIE C IOMOILBIO KOMITBIOTEPA), BHIIBUTAaTh
TUNOTe3bl U PUBOJAUTH UX 0OOCHOBAHMUS.

Pacno3HaBaTh NCTUHHBIC U JTOXKHBIC
BBICKAa3bIBaHUA O

Ipo0siX, IPUBOAUTH NPUMePHI U




KOHTPIIPUMEPHI, CTPONTHBBICKA3BIBAHUSA U
OTPHULIAHUS BHICKA3bIBAHUM.

PemaThb TEKCTOBBIC 3a/1a4H, COJCPKALIHIEC
IpOoOHBIS

JaHHBIC, M 3a1a41 Ha HAXO0KICHHUEC YaCTHU
LOEJIOro U IEJIOromno €ro 4aCtu, BbIABJIATD HX
CX0ACTBA M pasjinvus.

MopenupoBaTh X0 pelIeHUs 3aJauu C
MOMOIIbIO PUCYHKA, CXEMBI, TAOIHUIIBL.
IIpuBoauTH, pa3éupaTh,0LIEHUBATH
pa3IuyYHbIe PEIICHHUS, 3alIUCH PELICHHM
TEKCTOBBIX 3aJ1ay.

OnepupoBaTh IpOOHBIMH YHCIAMHU B PEaIbHBIX

KU3HEHHBIX cuTyalusax. Kpurudyecku
OlI€eHMBATH MOJIYUYCHHBIH Pe3yabTarT,
OCYIIIECTBISTH CAMOKOHTPOb,
IpOBepsisi OTBET HA COOTBETCTBHE
YCIJIOBHIO, HAXOJUTh OIIHUOKH.

3HAKOMHTBCS € HCTOPUEH pa3BUTHUSA
apuMETUKHU

Harnagnas
reoOMETpHUs.

Tena u ¢purypsr B
IpocTpaHcTBe. 94

MHuororpannuku. M3o0paxxenue
MHOTOTpaHHUKOB.Moenn
POCTPAaHCTBEHHBIX TEJI.

[IpssMOyTONIBHBIN NTApAIIIICICIIUIIE],
Ky0. Pa3BépTkukyba u
napajuleIIenuIea.

[TpakTuyeckas pabora «Pa3BépTka
KyOay.

O06BEéM Kyba, TPSAMOYTOJIBHOTO
napasenenuneaa

Pacno3HaBaTh Ha yepTekax, pUCYHKaX, B
OKPY KaloLeMMHpe IPSMOYTOJIbHBIN
napaJenenune], Kyo, MHOTOrpaHHHKH,
ONMCHIBATh, MCI0JIb3YS] TEPMHHOJIOTHIO,
OLICHMBATD JIMHEIHBIE Pa3MEPBHI.

IIpuBoauTH NPHUMepPHI 0OBEKTOB PEATILHOTO
MHpa, UMEIOIIMX (OPMY MHOTOIPaHHUKA,
psSMOYTOJIbHOTOTIapaljieNienumnesa, Kyoa.

M300pakaTh Ky0 Ha KiIeT4aToi Oymare.
HccnenoBarth cBoiicTBa Ky0a,
IPSIMOYTOJIBHOTO MapalIeIeuIeaa,
MHOTOTPaHHHUKOB, UCIIOJIb3YSl MOJIEIIH.
PacnozHaBaTh M M300pakaThb pa3BEPTKU
KyOa u napasuienenunena. MoaeJupoBaTh
KyO ¥ mapasuienenunenns Oymaru u npoyux
MaTEpUaJIOB, 00bACHATH CIIOCO0

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

Ha6aronaTs ¥ NIPOBOAMTH AHAJOTHH MEXKIY
MOHATUSIMUIUIOIIAAN ¥ 00BEMa, TIepUMeTpa u




iomaagu HOBerHOCTI/I.PaClIO3HaBaTb
HUCTHUHHBIC U JIOXKHBIC BBICKA3bIBaAHUS O
MHOI'OrpaHHHUKax, IPUBOAUTL IPUMEPLI U
KOHTPIIPUMEPEI, CTPOUTHb BBICKA3bIBAHUA U
OTpULlaHUSA BBICKA3bIBaHU.

Pemarts 3apa4u U3 peayibHOM )XKU3HMU.

IToBTOpEeHue u
00001menue. 104

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

BpI4ucaATh 3HaYCHUS BBIPAKECHUM,
COJIepKalIMX HaTypaJIbHbIE YUCIIA,
OOBIKHOBEHHBIE U JECATUYHBIE ApOOH,
BBINOJIHATH IPE0Opa30BaHUs YHCEN.

Bui0upars cnocod cpaBHEHUs Yuced,
BBIYMCIICHUM, IPUMEHATH CBOMCTBA
apuMETUYECKUX JCHCTBUN TSI
panoHaIU3alui BBIYUCICHUN.

OcymecTBaaTh CAMOKOHTPOJIb
BBIIIOJIHSEMBIX IEUCTBUIU CaMOIIPOBEPKY
pe3yJbTaTa BHIYMCICHUM.

PemaTe 3a1a4M U3 peanbHOU KU3HH,
NPUMEHATh MaTeMaTH4YecKue 3HAHUS /115
pereHus 331249 U3 IpYruxy4eOHbIX
IPEIMETOB.

PemaTh 3a1a4u pa3HbIMHU CIIOCOOAMH,
CPAaBHUBATH CNOCOOBI PEIICHUS 33]1a4H,
BbIOMPATh PALMOHAJIBLHBIN CIIOCO0




INOYPOYHOE INIVIAHUPOBAHUE

Ne

n/n

Tema ypoka

KoaundecTBO 4acoB

BCEro KOHTPOJIb

Harta mo

IIaHY

Jara nmo
dakrty

ITpumeyan

He

I'naBa 1. HatypanbHble uncia

§ 1. HatypauabHble ynuciaa u HyJb. lkanas (174)

1. [ToBTOpenue 1
2. [IpencrapiieHue 4uCIOBOM 1
nH(opMaIuu B TabIMIIax
3. [{udps! 1 yncia 1
4 [{udps! 1 yncia 1
5 Otpesok u ero jnuHa. JlomaHas. 1
MHOroyrojapHHuK
6 Otpesok u ero jnuHa. JlomaHas. 1
MHOroyrojapHHuK
7 Otpe3ok u ero anuHa. Jlomanas. 1
MHOroyrojbHuK
8 [TnockocTh, IpsiMasi, JIyd, yroj 1
9 [TnockocTh, psiMasi, 1yd, yro 1
10 [Ikanbl 1 KOOpAWHATHAS TpsAMast 1
11 [Ixansl 1 KOOpAUHATHAS IpsIMast 1
12 [Ikanbl 1 KOOpAWHATHAS HpsAMast 1
13 CpaBHeHuE HaTypaJIbHBIX YHCEN 1
14 CpaBHeHHE HaTypaJlbHBIX YUCEN 1
15 [TpencraBnenue YHUCIIOBOM 1
UH(POPMALIUU B CTOJIOUATHIX
JiarpaMMax
16 [TpencraBnenue YHUCIIOBOH 1
UH(OPMALIMHU B CTOIOYATHIX
JiarpaMMax
17 KonrtpoabHnas pa6ora Ne 1 1 1
§ 2. Cnoxxkenue M BbIYMTAHHE HATYpPAJIbHBIX yucea (154)
18 [erictBue cnoxenusi. CBoMcTBa 1
CJIO’KEHUS
19 HetictBue cinoxxenus. CBolcTBa 1
CJIOJKEHUS




20 JeiicTBue cnoxenus. CBoiicTBa 1
CIIOKCHHUS

21 JeiictBue BeiunTanus. CBoiicTsa 1
BBIYUTAHHS

22 HevictBue BbrunTanus. CBOMCTBA 1
BBIYUTAHHS

23 JeiictBue Boruntanus. CBoiicTBa 1
BBIYUTAHHS

24 KontpoabHnasi padora Ne 2 1 1

25 YucnoBble M OYKBEHHbIC BhIpakeHus |1

26 YucnoBeie 1 OyKBeHHBIC BhIpakeHust | 1

27 YucioBbie M OyKBEHHBIC BhIpakeHus: | 1

28 YucnoBeie 1 OyKBeHHbIC BhIpakeHust | 1

29 VpaBHeHus 1

30 VpaBHeHus 1

31 VpaBHeHus 1

32 KoutpoabHas pa6ora Ne 3 1 1

§ YMHOXKeHHEe W Je/IeHHe HATYPAJbHBIX Yncen (254)

33 JetictBue ymHOXeHUs1. CBOHCTBA 1
YMHOXCHUS

34 JeiictBue ymMHOXeHus. CBOMCTBa 1
YMHOXCHUS

35 HeiictBue ymMHOXeHus. CBOMCTBa 1
YMHOXEHUS

36 JetictBue nenenus. CBolicTBa AeneHus | 1

37 JeticrBue nenenus. CBolicTBa AeneHus | 1

38 JetictBue nenenus. CBolicTBa AeneHus | 1

39 JeiictBue nemenus. CBoricTa aeneHus | 1

40 Jlenenue ¢ ocTaTkoM 1

41 Jlenenue ¢ ocTaTkoM 1

42 Jlenenue ¢ ocTaTkoM 1

43 KourpoabHasi paGora Ne 4 1 1

44 YnpoiieHue BeIpakeHUH 1

45 YnpoiieHue BeIpakeHUH 1

46 VYrpouieHue BhIpaKeHu| 1




47 VYnpoieHue BoIpakeHU | 1

48 ITopsimok nercTBUiA B BBIYMCIECHUSX 1

49 ITopsimok nercTBUiA B BBIYMCICHUSIX 1

50 ITopsimok nercTBUiA B BBIYMCIEHUSIX 1

51 CrereHb ¢ HaTypaIbHBIM HOKa3aTeneM | 1

52 CrereHb ¢ HaTypaIbHBIM HOKa3aTeneM | 1

53 Jlenurenu v KpaTHbIE 1

54 Jlenurenu v KpaTHbIE 1

55 CBOICTBA ¥ PU3HAKHU JCITUMOCTH 1

56 CBOICTBA ¥ MPU3HAKHU JCIIUMOCTH 1

57 KontpoabHnasi padora Ne 5 1 1

§ 4. Ilnowaau u 06bEéMbI (114)

58 Dopmyiibl 1

59 Dopmyiibl 1

60 [Tnomane. opmyia momam 1
PSIMOYTOJIbHUKA

61 [Tnomans. opmyna miomam 1
PSIMOYTOJIbHUKA

62 Enunuier usmepenus miomaaei 1

63 Enunuier usmepenus miomaaei 1

64 [TpssMoyroNbHBIN Napanenenunes 1

65 [TpssMoyroNbHBIN Napanenenunes 1

66 O0BEMBL. OOBEM MPSAMOYTOIBHOTO 1
napaiesenunea

67 O6BEMBI. O0BEM IPAMOYTOIBHOTO 1
napaJiesienumnea

68 O06BEMBI. O0BEM TIPSIMOYTOIHHOTO 1
napaJiesienumnea

69 KontpoabHnasi padora Ne 6 1 1

I'maBa 2. [lpoGHble uncia

§ 5. O0bIKHOBeHHbBIE Ipoou (474)

70 OKpy’>KHOCTb, KPYT, LIap, HUIUHJIP 1
71 OKpy’KHOCTb, KPYT, LIap, HUIUH]IP 1
72 Jlomy 1 IpoGH. 1




73 Jomu u 1po6u. 1

4 N3o0paxenue qpodeii Ha 1
KOOPJIMHATHOM IIPSIMOM

75 N300paxkenue npobeit Ha 1
KOOPJAMHATHOU MPSIMOi1

76 CpasHuenue jpobeit 1

7 CpaBHeHue 1podeit 1

78 CpasHuenue pobeit 1

79 [TpaBuibHBIE U HEPABUIIbHBIEPOOH 1

80 [TpaBuiibHBIE U HENIPaBUIbHBIEIPOOH 1

81 KontpoabHnasi padora Ne 7 1

82 CrnosxeHue v BBIYUTaHUE Ipo0eii ¢ 1
OJIMHAKOBBIMH 3HAMEHATEIISIMU

83 CrnosxeHue v BBIYUTaHUE IPo0ei ¢ 1
OJIMHAKOBBIMH 3HAMEHATEIISIMU

84 CrnosxeHue v BBIYUTaHUE IPo0ei ¢ 1
OJTMHAKOBBIMH 3HAMEHATEIISIMU

85 JleneHue HaTypanbHbIX 4yucen u apodu |1

86 JleneHnue HaTypanbHBIX 4ucel U apodu |1

87 CMmeraHHbIe yucia 1

88 CMerranHbIe Yyuclia 1

89 CroxeHHe ¥ BEIUUTAaHUE MEIIaHHBIX |1
qHCen

90 CroxeHre ¥ BEIYUTaHHEMEITaHHBIX 1
qrcen

91 KontpoabHnasi padora Ne 8 1

92 OcHOBHOE CBOHCTBO IPOOH 1

93 Coxkparienune apodeit 1

94 Coxkparienune apodeit 1

95 [TpuBenenue apobeii k obIIEMY 1
3HaMEHATEIIO

96 [IpuBenenue apobeit k oOmEeMy 1
3HaMEHaTEeI0

97 [TpuBenenue apodeit k obIIEMY 1

3HaAaMCHAaTCIIIO




98 CpaBHeHUE, CJI0OKCHHE U BblunTanue |1
JIpo0eii ¢ pa3HBIMU3HAMCHATEIISIMHU
99 CpaBHeHUE, CJI0OXKECHNE U BhlunTanue |1
JIpo0eii ¢ pa3HBIMU3HAMCHATEIISIMHU
100 CpaBHeHUE, CIIO)KEHUE U BBIUNTAHUE 1
Ipo0eii ¢ pa3HBIMU3HAMEHATEIISIMU
101 | CpaBHeHue, CIOKCHHE U BhIUMTAaHHE |1
Ipo0eii ¢ pa3HBIMU3HAMEHATEIISIMU
102 | CpaBHeHHe, CIOKEHHE U BhIUMTAaHHE |1
JIpo0eii ¢ pa3HBIMU3HAMCHATEIISIMHU
103 | KonrpounHast pa6ora Ne 9 1
104 | YMHOxeHus apobeii 1
105 | YMHOXxeHus apobeit 1
106 | Haxo’X1eHue 4acTH LEI0r0o 1
107 HaxoxaeHue 4acTy 1eJIoro 1
108 | HaxoX1eHHe 4acTH LEI0r0 1
109 | HaxoX[eHue 4acTH LEI0r0o 1
110 | denenwue apobeit 1
111 | denenwue apodeit 1
112 Haxonenune 11enoro mo ero 4actu 1
113 Haxosxaenue 11e10ro 1o ero 4actu 1
114 Haxoxnenue memoro mo ero 4actu 1
115 Haxosxaenue 11e10ro 1o ero 4actu 1
116 | KonrpoJabHas pa6ora Ne 10 1
§ 6. lecaituunbie gpodu (324)
117 | decarnyHas 3anuch qpooeit 1
118 Jecstuunas 3anmuck 1pooeit 1
119 CpaBHEHHE NECATHYHBIX TpoOei 1
120 CpaBHEHHE NECATHYHBIX TpoOei 1
212 CpaBHEHHE NECATHUYHBIX TpoOei 1
122 CloXKeHue ¥ BEIYMTaHUE JeCATHYHBIX | 1
npoodeit
123 | CnoxeHue ¥ BBIYMTAHUE AECATHYHBIX | 1

npoodeit




124 | CrnosxeHHe U BBIYMTAHUE JCCATUYHBIX | 1
npooOeit

125 | CriosxkeHHe U BBIYMTAHUE JCCATUYHBIX | 1
npobeit

126 | CrioskeHue U BBIYMTAHUE JECATUYHBIX | 1
npobeit

127 | Okxpyrnenue uncen. [Ipuknaka 1

128 | Okpyrienue yncen. [Ipukuaka 1

129 | KonrtposnHasi padora Ne 11 1

130 YMHOXKEHUE TECITHIHON APOOH Ha 1
HATypaJIbHOE YUCIIO

131 YMHOXKEHUEe AECATUIHON TpoOu Ha 1
HATypaJIbHOE YUCIIO

132 YMHOXKEHUEe AECATUIHON TpoOHr Ha 1
HATYypaJIbHOE YUCIIO

133 Jenenue necaTuuHOM A1podH HA 1
HATYypaJIbHOE YUCIIO

134 Jenenue necaTuuHoOM a1podH HA 1
HATypaJIbHOE YUCIIO

135 | [lenenue gecATUYHON qpodu Ha 1
HATypaJIbHOE YUCIIO

136 Jenenue necaTuyHoON ApoOU Ha 1
HATypaJIbHOE YUCIIO

137 YMHOKEHHE Ha JECATHYHYIO Ipo0b 1

138 YMHOXKEHHE Ha JECATUYHYIO Ipo0b 1

139 YMHOXEHHE Ha JECATUYHYIO Ipo0b 1

140 YMHOXEHHE Ha JECATUYHYIO Ipo0b 1

141 | YMHOXEHUE Ha AECITUYHYIO TPOOh 1

142 | [lenenue Ha ACCATHYHYIO TIpOOb 1

143 | [lenenue Ha ACCATHYHYIO IpOOH 1

144 | JleneHue Ha NECATUIHYIO IPOOH 1

145 | [lenenue Ha ACCATHYHYIO IpOOb 1

146 | [leneHue Ha NECATUIHYIO IPOOH 1

147 | [lenenue Ha ACCATHYHYIO IpOOH 1

148 | KonTpoubHasi pa6ora Ne 12 1




§ 7. UHcTpyMeHTHI ISl BBIYHCIeHHH 1 n3MepeHuii (94)

149 Kanbkyisarop

150 Bunbt yrios. YepTéxHblit TpeyroibHuk | 1

151 Buger yrio. UepTéxHblil TpeyroabHukK | 1

152 Buger yrio. UepTéxHblil TpeyroabHukK | 1

153 Buger yrio. UepTéxHblil TpeyroiabHukK | 1

154 N3mepenune yrino. Tpancnoptup 1

155 N3mepenune yrinos. Tpancnoptup 1

156 Wsmepenue yrinos. Tpancnoptup 1

157 | KonrpoubHasi padora Ne 13 1 1

IHoBTOpenue (144)

158- | MtoroBoe moBTOpEHHE Kypca 10

169 | \aremaruku 5 xracca

170 | UroroBasi KOHTPOJIbHasI paGoTa 1 1
Ne 14 (BITP)
UTOIO 170 14

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IUIAA YHEHUKA
Bunenxun H.41., XKoxos B.U., YecHokoB A.C., IIBapuoypn C.1., Marematuka,5 kiacc, O0miecTBo ¢

orpaHnueHHoOi oTBeTcTBeHHOCTHIO "MOLl MHemo3uHa" ;

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

Bunenxun H. 5., XKoxos B.U., Yecnokor A.C., HIBapuoypa C.U., MaTemaTtuka,5 kinacc, O61ecTBo ¢

orpaHn4yeHHoi orBercTBeHHOCTHIO "MOL] MHemo3una" ;

Pabouas Terpanps no maremaruke K yueOnuky Bunenkuna H.5. T.M. Epuna; Jlugaktuyeckre MmaTepuasl o

mateMatuke A.C.UecHOKOB

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET

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




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJAOBAHME UUIAA ITPOBEJAEHUSA IABOPATOPHBIX U IPAKTUYECKHUX PABOT
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