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IlosicHuTeIbHAS 3aIUCKA
OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJJMETA "MATEMATHKA"

Pabouas mporpamma no MaTeMaTHKe sl 00yJaromuxcst 5 Ki1accoB pa3padboTaHa Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa OCHOBHOTO o00mero oOpazoBaHus ¢ Yy4€TOM H
COBPEMEHHBIX MUPOBBIX TPEOOBaHMMA, IPEABABIAEMbIX K MAaTEMaTUIECKOMY 00pa30BaHUIO, U TPAJAULHI
pPOCCHIAICKOTO  00pa3oBaHHs, KOTOpPbIe OOECIEYMBAIOT OBJIAQJCHUE KIIOUEBBIMU  KOMIICTCHIIHSIMH,
COCTaBJISIOLIMMU OCHOBY JJI1 HEIIPEPHIBHOTO 00pa30BaHUS U CAMOPA3BUTHS, & TAKXKE LIEIOCTHOCTD
OOMIEKYIBTYPHOTO, TMYHOCTHOTO ¥ TO3HABATEIHHOTO pa3BUTHA oOydaromuxcs. B padoueit mporpamme
yUTEHBI UJieu U nojoxeHus: Konnenuuu pa3Butus MatemaTiueckoro oopaszosanus B Poccuiickoit
Oenepannu. B amoxy mudpoBoii TpaHchopManuu Beex cdep UYeIOBEYSCKOW JEATEITHBHOCTH HEBO3MOKHO
cTaTh 00Opa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTEeMaTHYECKOM MOJATOTOBKU. YKE B IIKOJIE
MaTeéMaTuKa CIIY)XHUT OIMOPHBIM IMPEAMCETOM JJId U3YUCHUA CMCKHBIX AWCHHUIUINH, a MOCJIC MIKOJIbL peaanoﬁ
HEOOXOJMMOCTBIO CTAHOBHUTCS HEMPEpPBIBHOE 0Opa3oBaHUE, 4YTO TpeOyeT TMOJHOICHHOW 0a30BOM
o011eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YUCIIE U MaTeMaTH4eCKOH. JTO 00yCIOBJIEHO TEM, YTO B HAlllU
JTHU pacTET 4uciao nmpodeccuil, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHHEM MaTeMaTUKU: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTUYECKUX O0JIACTAX, U AaKe B TyMaHUTapHbIX cepax. Takum

06pa30M, KpYTr' IKOJIbHUKOB, JJISI KOTOPBIX MAaTEMATHKAa MOXKET CTaTh 3HAYUMBIM IIPEAMETOM, PACHIUPACTCA.

[IpakTHdeckas TIOJIE3HOCTh MAaTEMaTHKH OOyCJIOBIIeHA TeM, 4YTOo €€ TIPEeIMETOM  SIBIISIOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI H KOJTUYECTBEHHBIC OTHOIIECHUS OT
MPOCTEHIIINX, YCBAaMBAEMBIX B HETOCPEICTBEHHOM OITBITE, J0 JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX JUIS
Pa3BUTUS HAYYHBIX U MPUKIAIHBIX uei. be3 KOHKpeTHhIX MaTeMaTHUYEeCKUX 3HAHHUM 3aTPyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOWCTBA M HCIHOJB30BaHUS COBPEMEHHOW TEXHUKH, BOCIPHUITHE W HHTEPIpETaIs
pa3HOOOpa3HOW  CONMANBHOW, DKOHOMHYECKOW,  MOJUTHYECKOW  uHpopMamuu, ManodpdeKTHBHA
MOBCEIHEBHAS MpaKTUYecKas NeATeNbHOCTh. KaxkqoMy uenoBeky B CBOEH KM3HHM MPHUXOAUTCS BBINOJIHSTH
pacuéThl U COCTABJIATH AITOPUTMBI, HAXOAUTh U MPUMEHATH (HOPMYIIbI, BIAJAETh NPAKTUUYECKUMU MPUEMAMU
reOMETPUUECKUX HM3MEPEHM M MOCTPOCHMH, 4YMTaTh WH(OPMAILNIO, MPEACTAaBICHHYIO B BHAE Tabmul,
auarpaMMm M rpa@uKoB, XKHUTh B YCIOBHUSIX HEONPEACNEHHOCTH W IMOHUMATh BEPOSITHOCTHBIM Xapakrep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ paciiupeHueM cdep MPUMEHEHHUs MAaTeMaTUKU B COBPEMEHHOM oO0iiecTBe Bcé Oolee
Ba)KHBIM CTAHOBUTCS MAaTE€MaTHYECKUN CTUIIb MBIIUICHHUS], MPOSIBISIFOIIUNCA B ONPEAeNEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce u3ydeHUss MaTeMaTHKW B apceHal MNPUEMOB M METOAOB MBIILICHUS YelOoBEKa
€CTECTBEHHBIM O00pa30M BKJIIOYAIOTCA HMHIAYKIMS M JIEAYKIHsS, 0000IIeHHe M KOHKPEeTHU3alMs, aHAIHU3 |
CUHTE3, KiaccHuUKalus U cucTeMaTu3anus, adctparupoBaHue W aHaiorus. OOBEKTH MaTEeMaTHYECKUX
YMO3aK/IIOUYEeHUH, MpaBUiIa HMX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKHUX MOCTPOCHHH,
CHOCOOCTBYIOT BBIpaObOTKE yMEHHS (POpMYIHpOBaTh, 0OOCHOBBIBATH M JOKA3bIBATH CY)KJIEHUS, TEM CaMbIM
pa3BHBAIOT JIOTUYECKOE MBIIIEHHE. Beaymas ponp NpUHAIIEKUT MareMaTuke U B (OPMUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS U BOCIUTAHUHM YMEHHUH IEHCTBOBATH MO 33/IaHHBIM allTOPUTMAaM,
COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mpoliecce pelieHus 3aaady — OCHOBOM yueOHO
NEeSITEeNPHOCTH Ha YpOKax MaTeMaTUKU — pa3BHBAIOTCS TaKKe TBOpYECKass W TPUKIATHAS CTOPOHBI
MBIIILICHUS.

O6y‘~IeHI/IC MaTeMaTUKe Ja€T BO3MOKHOCTH pa3BuBaThL Yy 06yqa101u1/1xc;{ TOYHYIO, pallUOHAJIBHYIO H
I/IH(pOpMaTI/IBHyIO pc4b, YMCHUC OT6I/IpaTL HanboJee HoAXOJAIIHUE A3BIKOBBIC, CHMBOJIMYCCKUC, l“pa(bI/ILIeCKI/IC
CpCACTBa Uil BBIPpAKCHUA CY)K,Z[eHI/II‘/’I W HarJsiAHOTO UX MPCACTABJICHUA.



Heo0XxoiuMBIM  KOMIIOHEHTOM OOILIeH KyJAbTYphl B COBPEMEHHOM TOJIKOBAaHHM SBJISETCS — oOIee
3HaKOMCTBO C METO/IaMU MO3HAHUS IEHCTBUTEIILHOCTH, MPEJICTABICHUE O TPEAMETE U METOJaX MaTeMaTHKH,
UX OTJIMYMHA OT METOJOB JPYrHX €CTECTBEHHBIX M T'yMaHHTAPHBIX HayK, 00 OCOOEHHOCTSAX NMPUMEHEHUS
MaTeMAaTUKHU JUIS PELICHUs HayYHBIX M MPHUKIAAHBIX 331a4. TakuM o0pa3om, MaTeMaTHUECKOe 00pa3oBaHHe
BHOCHT CBOH BKJIaJ B ()OPMHUPOBAHUE OOIIEH KYITbTYphl YeOBEKa.

HBy‘-I@HI/Ie MaT€MaTUKH TaKXeC CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHHUMAHUIO
KpaCOTbl M HU3AIICCTBA MATCMATUYCCKHUX paCCY)I(I[CHHﬁ, BOCIHPHUATUIO TCOMCTPUICCKUX q)OpM, YCBOCHHUIO
nacu CHMMCTPUH.

OEJA U3YYEHUSA YYEBHOI'O KYPCA

[IpuoputeTHbIMU LIENAMU OOYyYEHHS] MATEMATUKE B S KJ1acce SBISIOTCS:

— HIpoJoiKeHne GopMHUPOBaHMSI OCHOBHBIX MATEMaTHUYECKUX MOHATHH (YK CII0, BEJIMYNHA,
reoMerpuueckas (purypa), 00ecrneuynBaroIuX MPeeMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMAaTUYECKOTO
o0Opa3oBaHus 00yJarOMINXCS;

— Ppa3BUTHE UHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00YJArONIUXCs, MTO3HABATEILHOM

AKTUBHOCTH, HCCIICA0BATCIIBCKUX yMeHHﬁ, HMHTEpPECA K UBYUCHUIO MAaTEMATUKH,

— TMOJIBEJIEHNE OOYJAIOIINXCS Ha TOCTYITHOM JIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3U MaTEMaTUKH
1 OKPYIKAIOIIETO MHUPAa;

— (dopmupoBaHre PyHKIIMOHATBHON MaTeMaTHYeCKON I'PaMOTHOCTH: YMEHHSI pacliO3HaBaTh
MaTeMaTH4eCKHe OObEKTHI B pealbHbIX )KU3HEHHBIX CUTYalUsX, TPUMEHITh OCBOCHHbBIE YMEHUS s
pelIeHNs TPaKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH MOTYYEHHbIE PE3YJIbTaThl U
OIICHUBATh WX HA COOTBETCTBUE MPAKTHUUECKON CUTYaIIHH.

OCHOBHBIC JTUHHH COJACpKaHUA KypCa MAaTEMAaTHUKU B 5 kmacce — apI/I(l)MeTI/ILIeCKaH U IreOMETpHUYICCKasd,
KOTOPBIC pPAa3BHUBAIOTCA IMapallICJIbHO, KaXJasd B COOTBETCTBHU C COOCTBEHHO J'IOFI/IKOI‘/'I, OJHAaKoO, HC
HC3aBHUCHMMO OJHa OT z[pyroﬁ, a B TCCHOM KOHTaKTC U BSaHMOﬂeﬁCTBHH. Taxkxe B KypC€ MOPOUCXOIUT
3HAaKOMCTBO C DJIECMCHTaAMH anre6pLI M OIIMCATEILHON CTaTHCTHKH.

N3yuenne apudMeTHYECKOro MaTepualia HAaYyMHACTCS CO CHCTEeMaTH3allid W Pa3BUTHS 3HAHHK O
HaTypaJbHbIX YUCIaX, MOJIYYEHHBIX B Ha4aJIbHOU mmKoJe. [Ipu 3ToM cOBepLIEHCTBOBAHKME BBIUYMCIUTEIbHON
TEXHUKH W (OPMHPOBAHHE HOBBIX TEOPETHYCCKMX 3HAHUW COYETACTCS C Pa3BUTHEM BBIYHCIMTEIBLHOM
KYJIbTYpbl, B YaCTHOCTH C OOy4YeHHEeM TMpOCTEHIINM mpuéMaM TMPUKUIKA U OLEHKH pPe3yJbTaToB
BBIUMCIICHUH.

Jlpyroii KpymHbIH OJOK B COAEp)KaHUM apUPMETHUYECKON JMHUM — 3TO Apobu. Havano wuzyuenus
OOBIKHOBEHHBIX U JIECATUYHBIX Jpo0eil OTHECeHO K 5 kiaccy. DTo MepBbli 3Tal B OCBOCHUU JIpo0Oeld, Kornaa
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJeAMM, HOHATUAMHM TeMbl. IIpm 53TOM  paccMoTpeHuHe
OOBIKHOBEHHBIX JpoOell B TOJHOM O0O0BEME MpPEANIeCTBYET HW3YYEHHUIO JECATHYHBIX JIpoOel, uTo
11eJIeCO00pa3HO C TOYKM 3pEHMs JIOTUKHM M3JI0KEHUS YHCIOBOM JIMHUHM, KOrJa NpaBuia AEHCTBHHA C
JIECATUYHBIMHU JPOOSIMM MOXHO OOOCHOBATh Y€ H3BECTHBIMH QJTOPUTMAMH BBIIOJHEHHs ACHCTBHH C
OOBIKHOBEHHBIMH JIpOOSIMU. 3HAKOMCTBO C JIECITUYHBIMH JIPOOSIMHU PACIIMPUT BO3ZMOXKHOCTH JUIsl IOHUMaHUS
oOy4aromuMHUCs TPUKIATHOTO MPUMEHEHHs HOBOW 3allUCH TNPH M3YYEHUH JAPYIHX MPEAMETOB M IpH
IIPAKTUYECKOM HMCIIOJIb30BaHUU.

[Tpu 00y4eHnH PEIIeHNIO TEKCTOBBIX 33/1a4 B S KJIACCE UCIOJB3YIOTCS apu(METHUECKIE TPUEMBI pEIICHUSI.



TexcToBble 3a1auu, pemaeMble MPH OTPAOOTKE BBHIYMCIUTENBHBIX HABBIKOB B 5 KIJIacce, pacCMaTpPHBAIOTCSA
3aJauyl CIEAYIOIINX BUIOB: 33/1a4M HA JBIDKEHHUE, HA YaCTH, HA MOKYIIKH, HA pabOTy ¥ MPOU3BOIUTEIHHOCTD,
Ha MPOLIEHTHI, Ha OTHOLIEHUS U nponopuuu. Kpome Toro, o0ydaromuecss 3HaKOMATCS ¢ IPUEMaMU PELLIEHUS
3aad 1epedopoM BO3MOXKHBIX BApHAHTOB, ydaTcs paboTaTth ¢ MHGpOpMaluel, MpeacTaBIeHHONH B (dopme

TaOIHII WM JHarpamMM.

B paboueit mporpamme mpeaycMOTpeHO (OPMHPOBAHHE MPOIEACBTHUSCKUX  alITreOpamdecKux
npeAcTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOTO YHCJIa B 3aBUCMMOCTH OT MAaTE€MaTUYECKOTO KOHTEKCTa
BBOJIUTCSI TIOCTETNIEHHO. BykBeHHass CHMBOJIMKA HIMPOKO HMCIOJB3YETCs MPEXKIE BCEro JIA 3aluCh OOIIMX
YTBEPKIACHUA W TPEUIOKEHHUH, (DOPMYN, B YAaCTHOCTH JUISi BBIYHCICHHUS T€OMETPUYCCKHX BEIMYUH, B

Ka4eCTBC «3aMCCTUTCIIA» YHUClia.

B kypce «Marematuku» S Kilacca NpEACTAaBJICHA HArjsiiHAs T'€OMETPHsl, HAIpaBICHHAs Ha DPa3BUTHE
00pa3HOT0 MBIIIIEHUS, IPOCTPAHCTBEHHOTO BOOOpaXEHMsI, N300pa3UTEIbHBIX YMEHUNH. DTO Ba)KHBINA ATall B
M3Y4YEHUHU TE€OMETPHUM, KOTOPHIH OCYIIECTBIISAETCS Ha HaIJIAHO-PAKTUYECKOM YpOBHE, ONUpaeTcs Ha
HarJisJH0-00pa3Hoe MbIIUIeHHEe 0o0ydaromuxcs. bosblias pojib OTBOAUTCS MPAKTUUYECKOW IEsITEIbHOCTH,
OTBITY, SKCIIEPUMEHTY, MOJenupoBaHuio. OOydaromuecs 3HAKOMATCS C T€OMETpUYeCKMMHU (urypamu Ha
IUIOCKOCTH U B TPOCTPAHCTBE, C HX HNPOCTEHIIMMU KOHPUrypalusMu, ydaTcsi H300pakaTh HX Ha
HEJIMHOBAHHOM W KieT4yaTtol Oymare, paccMaTpuBalOT UX HpocTeiliine cBoicTBa. B mpouecce m3ydeHus
HarJIiTHOW TeOMEeTpUHU 3HaHUs, MOJIY4YeHHbIE 00YYalOIMMUCA B HAYaJIbHOM MIKOJIE, CUCTEMAaTU3UPYIOTCS U
pacIupsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

Ha wusydenuwe yuebHOro mpemmera «MaremaTtwka» B 5 Kjacce COIJIacCHO TOJIOBOMY
kanennapaomy rpaduky MBOY CII Ne9 um. U. ®. Yyaesa r.BonaromoHcka, yTBepKJIeHHOMY
npuka3zoM ot 30.08.2022 Ne397, orBoauTCs 5 yacoB B HeAENIO, 163 4acoB 3a roj.

Conep:xanne yueOHOro npeamera

HartypanbHble 4yuc/ia 1 HYJIb

Hatypanbnoe uucno. Psn Hatypanbnbix uncen. Yucio 0. M300paxenne HaTypalbHBIX YMCET TOYKAMH Ha
KOOpauHATHOU (uncnoBoi) mpsmoii. [lo3unimonHas cucrema cuucieHusi. Pumckas Hymepanus Kak mpumep
HEMO3UIIMOHHOM cucTembl cuucienus. [lecsatuunas cucrema cumcieHus. CpaBHEHHE HATypalbHBIX 4YHCE,
CpaBHEHME HaTypalbHBIX uncel ¢ HylnéM. CriocoOsl cpaBHeHUs. OKpyrieHne HaTypalbHbIX ynceln. CloxeHue
HATypaJIbHBIX YHCEI; CBOMCTBO HYJIS MIPH CIOKEHUU. BrlunTaHue Kak AeiicTBre, 00paTHOE CI0KEHHUIO.
YMHOKEHHE HATypalbHBIX YHCEI; CBOMCTBA HYJS M €IUHMIIBI MPU YMHOXKeHUU. [leneHue kak jaelicTBue,
oOpatHOoe yMHOXeHHuI0. KoMMoOHeHThl JeiicTBuiM, CBsi3b Mexay HuMmu. IlpoBepka pesynbrara
apu¢meTnueckoro aeicrtus. [lepemectutensHoe U coueTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXKEHUS, paclpeleuTeIbHOEe CBOMCTBO (3aKOH) YMHOXeHHUs. Vcnosabp3oBaHue OykB Aisi 0003HAUCHHS
HEM3BECTHOTO KOMIIOHEHTA M 3aIllUCH CBOMCTB apu(dMeTHUeCKuX AeicTBui. JlennuTenu u KpaTHbIe Yyucia,
pasznoxxeHue Ha MHOkuTenH. [IpocTsie 1 coctaBHble uncina. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue
¢ octaTkoM. CTeNeHb ¢ HaTypaJbHBIM MOKAa3aTeIeM. 3allUCh YKCIIa B BUJIE CYMMBI pa3psaHbIX CIaracMblX.
UucnoBoe BbIpakeHUE. BblunciieHNEe 3HAYEHHUH YMCIOBBIX BBIPAXKEHMI; MOPSAIOK BBIIIOJHEHUS ACHCTBUM.
Hcnonp30BaHne NpU BBIYUCIEHUSAX IEPEMECTUTEIBHOIO U COUETATENILHOTO CBOMCTB (3aKOHOB) CIIOXEHUS U
YMHOJKEHUS, paclpeleUTEIbHOIO CBONCTBA YMHOKEHHS.

Apodu

[IpencraBnenue o qpoOu Kak crocobe 3amucu yacTdu BeauMuuHbl. OObIKHOBEHHBIE JpoOu. IlpaBuibHbIe 1



HenpaBuwiIbHbIe 1podu. CMemranHas qpoOb; MpeaCTaBICHUE CMEIIaHHON poOu B BHJIE HEMPABMIIBHOM IpoOH
Y BBIJICJICHUE IIEJION YacTH YMClIa U3 HEeMpaBWIbHOU MpoOu. M3o0paxkenue apoOeit ToukamMu Ha YUCIOBOU
npsmoii. OcHoBHOE cBolicTBO npoOu. Cokpamienue apobei. [IpuBenenue npoOu K HOBOMY 3HAMEHATEITIO.
CpaBuenue apo0Oeii. CiioxkeHre W BEIYMTAaHUE IpoOeil. YMHOXKEHHE U JIeJICHHe po0eii; B3auMHO-00paTHbIE
npoou. HaxoskmeHue 4acTu 1eJIoro M Ienoro mo ero yactu. Jlecsatuynas 3amuch apoOeit. [IpencraBneHue
JECATUYHON NpoOH B BHJE OOBIKHOBEHHOH. M300pakeHHe AECATHYHBIX ApPOOEH TOYKAMU Ha YMCIIOBOU
npsimoii. CpaBHEHHE [ECSATUYHBIX JpoOed. ApupmeTnyeckue IeHCTBHSA C JECATUYHBIMH JIPOOSIMH.
OxpyriieHne AecATUYHBIX Ipo0eit.

PeineHne TeKCTOBBIX 3agav

Pemenune TekcTOBBIX 3amau apupMeTHUECKUM criocoOoM. Pemienue jormueckux 3anad. PemieHue 3anau
nepedopoM BCEX BO3MOJKHBIX BapuaHTOB. Mcrosib3oBaHWe MpH pEIICHUH 3adad Tabiauil U cxeM. Pernenue
3a/1a4, COJEPXKAIUX 3aBHUCHUMOCTH, CBSI3bIBAIOIME BEIMYMHBI: CKOPOCTh, BpPEMs, PpACCTOSIHUE; IIeHA,
KOJIMYECTBO, CTOMMOCTh. EMUHUIIEI M3MepeHus: Macchl, 00bEMa, IIEHBI; PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs3b MCKIAY CAWHHUIAMHN H3MCPCHUA KaH(JIOﬁ BeIMUMHEBL. Pemenne OCHOBHBIX 3aJady Ha Z[pO6I/I.

Hpe)ICTaBJ'ICHI/IG JaHHBIX B BHUJIC Ta6HI/IH, CTOJIOYATHIX AuarpamMmm.
Harasanas reomMeTpus

Harnsanueie mpencraBieHus o gurypax Ha IUIOCKOCTU: TOYKa, MpsMasi, OTPE30K, JIyd, YroJji, JIOMaHas,
MHOT'OYTOJIbHHUK, OKPY’KHOCTb, Kpyr. Yroi. [IpsMol, ocTpslid, Tyno! U pa3BEPHYTHIM yribl. J[nmmHa oTpes3ka,
MEeTpUUYECKUEe €IUHUIBI JUIMHBL. J[IMHa JTOMaHOM, mepuMeTp MHOroyrojibHHKa. V3mMepeHune um mocTpoeHue
YIJI0B € TIOMOIIbIO TpaHcnopTupa. Harnsausle npeacrabienus o (Gurypax Ha MIOCKOCTH: MHOTOYTOJIBHHUK;
MPSIMOYTOJIbHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBe Quryp. M3obOpaxenue ¢uryp, B TOM 4YHCIE Ha
kieryaToit Oymare. Iloctpoenne koHpurypanuii u3 dacTeld NMpsSIMOW, OKPY)KHOCTH Ha HEJIMHOBAHHOW H
KieryaToil Oymare. lcnosib3oBaHuEe CBOWCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHKA, KBajapaTa. [lnomans

NPSIMOYTOJIbHUKA YU MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3 MPSIMOYTrOJIbHHKOB, B TOM uucie ¢Guryp,
n300paxEHHBIX Ha KieTyaTod Oymare. Emununmsl uaMmepenus miowmaau. Harnsgxele mpeacTaBieHUs O
MIPOCTPAHCTBEHHBIX (DUTypax: NPSIMOYTOJIbHBIN Mapajienenumnen, Ky0, MHororpaHHuku. HzoOpaxkeHnue
MPOCTEHIINX MHOTOIPaHHUKOB. Pa3BépTku kyba u mapamienenunena. Co3znaHue Mojeneii MHOTOIPaHHUKOB
(13 Oymaru, MpPOBOJIOKH, IUIACTHIIMHA U Ap.). O0BEM MpsAMOYroJapHOrO Hapajuienenunena, kyoa. Eaunuiibr
u3MepeHus o0bEma.

Ilnanupyembie pe3y/ibTaThl OCBOCHHUSI Y4€OHOI0 peaMeTa

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE pe3yabTaThl OCBOEHHS IIPOrpaMMbl YUeOHOT0 MnpeaMeTa «MaTeMaTuKay XapaKTepU3yrTCs:
IIarpnoTnyecKkoe BOCIMTAHKE:

IIPOSIBJIECHUEM MHTEpEca K IPOLUIOMY U HACTOSILEMY POCCUHCKON MaTEMAaTHKH, LIEHHOCTHBIM OTHOILIEHUEM
K IOCTM)KEHUSAM POCCUNCKUX MAaTEMAaTHUKOB M POCCUMCKOM MaTeMaTU4YECKON IIKOJIBI, K MCIIOJIb30BAHUIO 3TUX
JOCTH)KEHUH B IPYruX HayKax U MPUKIAJHBIX cdepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpakAaHWHA M pealu3alllud ero mpas, MPEICTaBICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp I'Pa)IaHCKOTO
oOriecTBa (BBIOOPHI, ONIPOCHI U TIP.);

TOTOBHOCTBIO K OGCY)K,Z[GHI/IIO OTUYCCKUX HpO6HeM, CBA3AHHBIX C MPAKTUYCCKUM MNPUMCHCHUCM



JNOCTHUXKEHUM HayKH, 0CO3HAaHUEM Ba)>KHOCTH MOPAIbHO-3TUYECKUX IPUHLIUIIOB B IEATEIBHOCTH YYEHOTO.
Tpynosoe BociuTanue:

YCTAHOBKOM Ha aKTMBHOE Y4acTHE B PEIICHUM NPAKTHUYECKUX 3a7a4 MATEeMAaTU4ECKOM HAIPaBICHHOCTH,
OCO3HAHMEM BAKHOCTH MaTEMaTHYECKOro oOpa3oBaHMs Ha NPOTHKCHUHM BCEH JKU3HU ISl YCIEIIHOM
npo(ecCHOHATPHON  JESITEIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
[IOCTPOCHUEM HHIUBUAYAJIBHONM TpPaeKTOpUM OOpa30BaHUs M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX

WHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTHYecKoe BOCIIUTAHNE!

CIIOCOOHOCTBIO K OMOIIMOHAJILHOMY M JCTETUYECKOMY BOCIPHUATUIO MATEMAaTHUUYECKHX OOBEKTOB, 3ajad,
pPELIECHNH, paCCYKICHHI; YMEHHIO BUAETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUS:

OpHEHTAIMEN B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX MPECTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, MPUPOJIBI M OOILIECTBA, MTOHMMAHUEM MaTeMaTHYeCKOM HayKH Kak
cdepbl 4eoBEYECKOU IEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH Ul pa3BUTHSI IMBWIN3ALINN;
OBJIQJICHUEM SI3BIKOM MATEMATHKN M MaTEMAaTUYECKOW KyJIbTypO KaK CPEICTBOM MO3HAHUS MUPA;

OBJIAJICHUEM TIPOCTEUIITUMHU HAaBBIKAMU MCCIIEIOBATEIBCKON IEATETLHOCTH.
du3znyeckoe BOCIUTaHHE, POPMUPOBAHUE KYJIbTYPbI 310POBbS M SMOIMOHAIBLHOI0 0J1aroNoJy4ns:

TOTOBHOCTBIO TPUMEHSTh MaTEeMaTUYeCKUE 3HAHUS B HMHTEPECax CBOETO 3/I0POBBS, BEICHHS 30POBOTO
o0pa3a *Ku3HH (3J0pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH U OTIbIXa, peryisipHas puzndeckas
aKTUBHOCTH); CHOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMMUOKY U TaKOTO K€
IpaBa JAPyroro 4ejoBeKa.

IKoJ10ru4ecKoe BOCIUTAHHE:

OpHeHTaHHefI Ha NINPUMCHCHHC MATCMATHYCCKUX 3HAHUH A peHICHUA 3a1ad B oOactu COXPaHHOCTH
oxpymaromeﬁ Cp€abl, INIaHUPOBAaHUA IIOCTYIIKOB U ONCHKH MX BO3MOJKHBIX HOCJIG,I[CTBHI;'I JIIA OKPY)KaI-OH_Ieﬁ
cpeabl; OCO3HAHUECM r100aabHOTO XapaKTepa 3KOJIOTHYCCKUX HpO6HeM u HYTGﬁ HX pCHICHUS.

JInyHoOCTHBIE pe3yJbTaThl, O0ecHeYHBAKOIIME ANANTAUMI0 O0y4Yawulerocsi K H3MeHSIIOIUMCS
YCJIOBHSIM COUMAJIbHOM M NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBUAX HeOHpe,Z[eJ'IéHHOCTI/I, IMOBBIIIICHHUIO YPOBHA CBOEM KOMIIETEHTHOCTHU
qgepe3 IMPAKTHYCCKYHO ACATCIIBHOCTb, B TOM YHUCJIC YMCHUC YUYHUTHCA Yy JAPYIrux n}oneﬁ, HpI/I06peTaTB B
COBMECTHOM ACATEIbHOCTH HOBEIE 3HAHUW, HABBIKM U KOMIICTCHIUHN U3 OIIbITa APYI'UX;

HCO6XOI[I/IMOCTBIO B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHHI>'I, B TOM 4YHCIIC q)OpMy.TII/IpOBaTB nacHu, IIOHATHA,
TUIIOTE3bI 00 00BbEKTAX U SABJICHUAX, B TOM YHUCJIC paHCC HECU3BCCTHBIX, OCO3HABATDH ,Z[e(l)I/H_[I/ITH COOCTBEHHBIX
3HaHUH U KOMHCTCHTHOCTCﬁ, IJIaHUPOBATh CBOE Pa3BHUTHC;

CMOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAlMIO KaK BBI3OB,
TpeOYIOIIN KOHTPMEp, KOPPEKTHUPOBaTh NpPUHHUMAEeMble pEUIeHHs M JAeUCTBUS, (opMyaupoBaTh U
OLIEHUBATh PUCKH U TOCIEACTBHS, (GOPMUPOBATD OIIBIT.

METANIPEAMETHBIE PE3YJIbTATBI



MertanpeaMeTHble  pe3ylbTaThl  OCBOCHHMS ~ IpOrpaMMbl  yueOHOro  mpeamera  «Maremarukay
XapaKTePU3YIOTCS OBIIAQJICHUEM VHUBEPCANbHbIMY NO3ZHABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCliCMBUAMU U YHUBEPCATIbHLIMU PeZYIAMUBHBIMU OCliCMBUSIMU.

1) Vuusepcanvuvie nosnasamenvhvle Oelicmgusi 00ecneyusarm Gopmuposanue O6A306blX KOSHUMUGHIX
npoyeccog o0oyuarowuxcs (0ceoeHue mMemooo8 NO3HAHUSA OKPYHCAIOWe20 MUpa; NpumMeHeHue Jl0U4ecKux,
ucciedo8amenbCKux onepayutl, ymenu pabomamo ¢ ungopmayuetr).

ba3oBble Joruyeckue aecTBUMA:

— BBIABJIATH U XapaKTCPHU30BaTh CYHICCTBCHHBIC TPU3HAKHU MATECMATHYCCKUX 06T)€KTOB, HOHﬂTHﬁ,

OTHOIIIEHUM MCKAY IMOHATUAMMU,

— (dopMyIHpoBaTh ONPEEIICHUS NOHATUI; YCTaHABJINBATh CYLIECTBEHHBIN PU3HAK Kilaccuukammu,
OCHOBaHUS 11 0000IIEHUS U CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAIN3a;

— BOCIPUHUMATh, OPMYIHPOBATEH U MPeoOPa30BBIBATH CYXKIACHUS: YTBEPAUTEIbHbBIE U
OTpuLaTeNbHbIE, €JMHUYHbIE, YACTHBIE U 00ILHE;

— YCJIOBHBIC; BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U POTHBOPEUHS B (PaKTax,
JAHHBIX, HAOIOACHUSIX U YTBEPKICHHIX;

— mpearaTh KpUTEpUU AJIS BBISBICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

— JIeNaTh BBIBOJIBI C CIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JTETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUeHU N, YMO3aKIIOUECHUH 110 aHAJIOTHH;

— pa3bupaTh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IPSMBIE U OT MPOTUBHOTO), MPOBOIUTH
CaMOCTOSITEIIbHO HECIIOKHBIE I0KA3aTEIbCTBA MaTEMaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKJICHHUS; BLIOUPATH CIIOCO0 penieHus yaeOHOH 3a1auu
(cpaBHMBATh HECKOJIBKO BAPHAHTOB PEIICHIS, BRIOMpATh HAN0O0IIee TIOIXOISIIHNA C YUETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBble ncciie10BaTeIbCKHE AeHCTBHA:

— HCII0JIb30BAaTh BOIIPOCHI KaK HCCIICIOBATEILCKUM HHCTPYMCHT IIO3HAHUS;

— (hopMynHupoBaTh BOMPOCHI, GUKCHUPYIOLIUE POTUBOPEUHE, TPOOIEMY, CAMOCTOSITEEHO
yCTaHaBIUBATh UCKOMOE M JaHHOE, GOPMUPOBATH TUIIOTESY,

— ApTYMCHTUPOBATH CBOIO NMO3UIINIO, MHCHHC,

— TIPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IJIaHy HECJIOXKHBIN SKCIIEPUMEHT, HEOOIIBIIIOE
UCCIIEIOBAHUE M0 YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bhEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy CO0OIf;

— CaMOCTOATECIBHO (I)OpMyJIHpOBaTB O606H.ICHI/ISI W BBIBOJIBI ITO pE3YyJIbTaTaM HpOBCHéHHOFO
Ha6J'IIO,Z[eHI/I$I, HCCIICA0BaHUs, OUCHHUBATD NOCTOBCPHOCTD IMOJYUCHHBIX PE3YJILTATOB, BBIBOJOB U
O606Hl€HHﬁ; MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC TPOLECCA, 4 TAKIKEC BBIABUT'ATH MPCAIIOJIOKCHU O
€0 pa3BUTUH B HOBBIX YCIIOBHUAX.

Paborta ¢ undopmanmeii:



— BBIABJISITH HEAOCTATOYHOCTH U I/I36BITO‘-IHOCTB I/IH(I)OpMaI_II/II/I, JaHHBbIX, H€O6XOI[I/IMBIX JJIA peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AaHATU3UPOBATH, CHCTEMATU3HPOBATH M HHTEPIPETUPOBATH HH()OPMAIHIO pa3IMYHbIX
BUJIOB U ()OPM IPECTABICHHUS;

— BBIOMpaTh (popMy IpeAcTaBICHUs HHPOPMALIUU U HIUTFOCTPUPOBATH PEIaeMbIe 33a4H CXEMaMH,
JIMarpaMMaMH, HHOU TpadMKOi U X KOMOMHALIUSAMHY;

— OILICHUBATh HAAEKHOCTh HH(OPMAIIUHU TI0O KPUTEPUSIM, MTPEAJIOKEHHBIM YUUTEIIEM WIN
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

2)  VHueepcanvbHble KOMMYHUKAMUGHBIE OeliCMEUsi 00eCnedudarom cQopmupo8aHHOCms COYUATbHBIX
HABLIKO8 00V4AIOUUXCSL.

Oo0mmenue:

— BOCIIPpUHHUMATh U (bOpMy.]'H/IpOBaTI) CYXXICHHA B COOTBETCTBUU C YCJIOBUAMU U LCTIAMU O6HICHI/I$[;

— SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI TI0 X0y PEIIEHUS 3a/1a4i, KOMMEHTHPOBATh TIOJIYYEHHBIN PE3yJbTaT; B XO€ 00CYKICHUS
3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM TeMbI, TPOOIEMBI, pEIIaeMON 3a/1a4H, BEICKa3bIBaTh
UJIeH, HalleJICHHbIE Ha MOUCK PEIICHUS;

— COTIOCTaBJISITh CBOU CYXKJICHUS C CY)KJICHUSIMU APYTUX YYaCTHUKOB AUAJIOTa, 0OHAPYKUBATh
pasnauyuue U CXOACTBO MO3UIIMIA;

— B KOppeKTHOU opme HGOopMyaHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— MPEACTABJIATH PE3YJIbTAThI PCIICHUA 3aJa4, SKCIICPUMCHTA, UCCIICAOBAHU, IIPOCKTA,

— CaMOCTOSTENbHO BBIOUPATh (POpPMAT BBICTYIUICHHUSA C YIETOM 3a/1a4 MPE3EHTAMHN U 0COOCHHOCTEH
ayJUTOPHUHU.

CoTpyaHunyecTno:

— IIOHUMATh U UCIIOJIb30BATh IPCUMYILIICCTBA KOMaHﬂHOﬁ u I/IH,Z[I/IBH,Z[yaHBHOﬁ pa6OTBI IIpH PCIICHU U
y‘Ie6HI>IX MaTCMAaTHYCCKHUX 3a1a4,

— IIPpUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, IINIAHUPOBATH OpraHU3aluio COBMECTHOM pa6OTbI,
pacipeacisiTb BUAbI pa60T, JA0roBapmuBaTbCA, O6CY)K)I8.TL nponecc u pe3yybTar pa6OTH;

— 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH; y4acTBOBATh B IPYMIOBBIX popMax paboThl (00CYyKIeHMUS,
0OMEeH MHEHHUSIMH, MO3TOBbIE IITYPMBI U JIp.);

— BBIIIOJIHATHb CBOIO YaCTb pa6OTI:>I " KOOPpAUHHUPOBATb CBOU JIENCTBUSA C APYruMHU 4JICHAMH KOMAH/bI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT O KPUTEPHUAM, CHOPMYINPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsle oelicmeus obecneuusarom GopmMuposanue CMobiCl108bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmn3anus:



— CaMOCTOSITEIFHO COCTAaBJIATH IUIAH, aITOPUTM PEIICHUS 3a7a4uu (WU €ro 4acTh), BEIOUPATh Crioco0
pereHus ¢ y4éTOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELUICHUN C YUETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb:
— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIecca U Pe3ybTaTa PeIICHHs
MaTeMaTUIECKON 33124,

— MNOpEABHUACTD TPYAHOCTHU, KOTOPBIC MOT'YT BOBHUKHYTH IIPpH PCIICHUMN 3a/Jla4, BHOCUTb KOPPCKTHUBEI B
JACATCIBHOCTh HA OCHOBEC HOBBIX O6CTO$ITGJ'II>CTB, HaﬁILGHHBIX OIHI/I6OK, BBISIBJICHHBIX prnHOCTGfI;

— OIICHMBATh COOTBETCTBUE PE3YNIbTATa ACSITEILHOCTH ITOCTABICHHON LIETH U YCIOBUSAM, OOBSICHSTD
MIPUYMHBI TOCTHXEHUS UM HEIOCTUKEHUS 11eJI1, HaXOUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIbTATBI

Yucsa v BbIYMCJIEHUST

ITornmate n IIpaBHUJIBHO yr[OTpe6J'I${TI) TEPMHHBI, CBA3aHHBIC C HATYPAJIbHBIMHA YHCJIaMU, OOBIKHOBEHHBIMU
U JCCATUYHBIMU )Ip06${MI/I.

CpaBHUBATH M YIOPSAIOYMBATH HATYpAIbHBIC YHCIIA, CPABHUBATH B MPOCTEHINNX CIy4assX OOBIKHOBEHHBIC
IpoOH, JeCATUIHBIEC TPOOH.

CoOTHOCHUTH TOUKY Ha KOOPIWHATHOM (YUCIIOBOM) MPSMOM C COOTBETCTBYIOIIUM € YHUCIIOM U
n300pakaThbHATYpaAIbHBIC YKCIIAa TOUKAMHU Ha KOOPAUHATHON (YMCIIOBOI ) TIPSIMOM.

BoinonusaTe apudmernyeckue ASUCTBUS C HATYPaTbHBIMHU YUCIAMU, C OOBIKHOBEHHBIMH JIPOOSIMH B
MPOCTEHIINX CITydasX.

BoInosiHATE IPOBEPKY, TPUKUAKY PE3yIbTaTa BBIYUCICHUH.

OprrJ'I}ITL HaTypaJIbHbIC YHCJIA.
PenleHne TekcTOBBIX 32124

Pemars TekcTOBEIC 3a/1a4Uu apI/I(I)MeTI/I‘IeCKI/IM cIoco0oM u ¢ IMOMOIIbIO OPraHNu30BaHHOTI'O KOHCYHOI'O
nepe6opa BCCX BO3MOXHBIX BAPHAHTOB.

Pemate 3aauu, CoAcpiKalue 3aBUCUMOCTH, CBA3BIBAIOIIUC BCIMYUHBI: CKOPOCTH, BPEMA, PACCTOAHUC,
OCHa, KOJIM4YCCTBO, CTOMMOCTD.

Hcnons30BaTh KpaTKUC 3a11cCHu, CXEMHbI, Ta6J'II/II_IBI, 0003HaUYCHUS IIpU pCIICHNHU 3a1a4.

Ilonp30BaThCsl OCHOBHBIMU €OUHHUIIAMU N3MCPCHUA: ICHBI, MAaCChI; PACCTOAHUA, BPEMCHH, CKOPOCTH,
BbIpaKaTb OJHU CAWUHUIBI BCJIN- YUHBI UCPE3 APYIrHUc.

H3BJ’ICK&TL, AHAJIM3UPOBATh, OICHHUBATDH I/IH(I)OpMaI_II/IIO, MMpEaACTAaBJICHHYIO B Ta6J'II/II_IC, Ha CTOJ0YaTOMn
AuarpaMmme, HHTCpIpCTUPOBATL MMPEACTABIICHHBIC JaHHLIC, UCIIOJIB30BATh JJAHHBIC IIPU PCIICHUUN 3a/1a4.

Harnsianas reomeTpus



ITonp30BaTbCs r€OMETPUUECKUMU MOHATUAMU: TOUYKA, NPsAMasi, OTPE30K, JIyd, Yrojl, MHOIOYTOJIbHUK,

OKPYXHOCTB, KPYT.

[TpuBoAUTH IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (OPMY U3YYEHHBIX T€OMETPHUECKIX
¢buryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C YIJIaMU: BEPIIMHA CTOPOHA; ¢ MHOTOYTOJbHHMKAMU: yrod,

BEpIIMHA, CTOPOHA, AUArOHAJIb; C OKPYKHOCTBIO: PalnycC, TUaMeTp, LEHTP.

N300paxaTh M3ydeHHbIE T€OMETpHUECKHE (UTYpPhl HA HEJIMHOBAHHOW M KJIETYATOW Oymare ¢ MOMOIIBIO

LHUPKYJIA U JIMHEUKHU.

Haxonuth AmuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOILBIO JIMHEHKU, CTPOUTH OTPE3KH
3aJJaHHOM JUIMHBI; CTPOUTH OKPYXHOCTb 33/IaHHOTO pajauyca.

Hcnons30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIBHUKA, KBaJpaTa IS UX MOCTPOCHUS, BHIYUCIICHUS
TJIOIIAI U TIEPUMETDA.

Boruncnate mepuMerp M IUIOMIAAb  KBajApaTa, MNpsIMOYroJIbHHMKA, (UIYp, COCTaBJICHHBIX W3
MPSIMOYTOJIbHUKOB, B TOM 4ncie QUryp, n300paxE€HHbIX Ha KJeT4aToi Oymare.

ITose30BaTHCST OCHOBHBIMH MCTPUYCCKUMH CANMHULIAMHA U3MEPCHUA NJIWHBI, INIOAAN,; BeIpaKaTb O AHU

€IMHUILIbI BETMYUHBI YEPE3 IPYTHUE.

Pacnio3znaBate mapamnenenumnes, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpPO rpaHb, U3MEPEHUS;
HaXOJUTh U3MEPEHHUs Mapaiesienunesaa, Kyoa.

Beraucnare 00b€M Ky0a, mapajuiesienuriesia o 3aJaHHBIM H3MEPEHHSIM, TT0JIb30BaThCS SAMHUTIAMA
U3MEpeHus: 00BbEMA.

PemraTe HecnokHBIE 3a1a4i Ha USMEPCHHUE I'COMCTPUUCCKUX BEJIIMYUH B IIPAKTUYCCKUX CUTYalIHUAX.



TemaTH4eckoe NJIAHUPOBAHUE

Ne HaumeHnoBaHue pa3iesioB uTeM
n/n | NporpamMMal

KoauuecTtBo
JacoB

BCEro

Buasl 1eTeibHOCTH

Buasl, popmbikoHTpOJIH

JJieKTpoHHBIE (1 POBLIE)
o0pa3oBaTeJbHbIepecypChl

Pazgen 1. Harypanbsnblie uncaa. [lelicTBusi ¢
HATYPAJIbHBIMH YHCJIAMH

1.1. | Jlecaru4Has cucTeMa CUYUCIICHUSI.

YuraTh, 3a1IMCHIBAaTh, CPABHUBATH HATYpaJIbHbIC
YMCIIa; TIPeUIaraTh ¥ 00CYKIAaTh CIIOCOOBI
YIOPSAAOUUBAHUAYHCET;

3HAaKOMUTBCS C UCTOPUEH pa3BUTHUS
apUPMETHKN.;

VYerHslii onpoc;

https://resh.edu.ru/subject/lesson/7719/start/3
16201/

1.2. | Psan HaTypaibHBIX YHCEIL.

LII/ITZ\.TI)7 3allMCbIBaTh, CPABHMUBATH HATYpPaJIbHBIC
quciia; npemiaratb u 06CY)KI[8.TB CIOCOO0BI
YOnopssAo4YuBaHUAIUCEIT;

Vcraelii onpoc; [TucemMeHHBII
KOHTpOJIb; CaMOOLIeHKa ¢
HCITOJIb30BaHUEM
«OUEHOYHOT OJIHCTAY;

https://resh.edu.ru/subject/lesson/7719/start/3
16201/

1.3. | HarypanbHslii psi.

Yurars, 3aMHCHIBATH, CPABHUBATH HATYpPaIbHbBIC
YKCIIa; TIPe/Iarath U 00CYKIAaTh CIIOCOOBI
YIIOPSI0UHBAHUAYHCETT,

BBIMOmHATE apudMeTHIecKue JeHCTBHS C
HATYpaJIbHBIMH YHCIIAMH, BBIYUCIISATD 3HAUCHUS
YKCIIOBBIX BBIPAKEHHI CO CKOOKaMH 1 0e3
CKOOOK.;

VYerubiit onpoc;IIpakTudeckas
pabora;

https://resh.edu.ru/subject/lesson/7719/start/3
16201/

1.4. | Yucno 0.

HccnenoBath cBOWCTBA HATYpaJILHOTOPSAAA,
yucen 0 ¥ 1 npu COXEHUN U YMHOXKEHHU. ;

VYerHslii onpoc;

1.5. | HarypanbHble ynciia HAKOOPIUHATHON
IPSIMOIA.

M3o0paxaTb KOOPIUHATHYIO MPSIMYI0,0TMEYaTh
YHCIIa TOYKAMH Ha KOOPJMHATHOMN MPSMOH,
HAaXOJUTh KOOPAUHATHI TOYKH. ;

TIpakruueckaspabora;

1.6. | CpaBHeHUe, OKPYTJICHUEHATYPAIbHBIXUHCEL.

Yuratb, 3aNKCHIBaTh, CPABHUBATh HATYpaJIbHbIE
YHcia; peaiararb ¥ 00CYXIaTh CIOCOOBI
YIOPSAAOUUBAHUSYHCET;

Hcnonb3oBath MpaBUiIo OKPYTIIEHUS
HATYpaJIbHBIX YUCEIL.;

IIuceMEeHHBIITKOHTPOIIB;

https://resh.edu.ru/subject/lesson/7718/start/3
16232/

1.7. | Apudmernueckue neicTBus ¢
HATYPATBHBIMH YHCIaMH.

BrinosuaTh apudmernueckue JedcTBUsI C
HaTypaJIbHBIMH YHCIAMH, BBITHCIISTD 3HAYCHHS
YHUCIIOBBIX BBIPKEHUH CO CKOOKaMu 1 6e3
CKOOOK.;

IIpuBoauTs, pa3dupare, OLECHUBATH PA3ITHYHBIC
PpEIIeHNs, 3aIHICH PEHICHNI TEKCTOBBIX 3a/1a4.;
Kpuruuecku oreHnuBaTh NOMTydIeHHBIN
pe3yabTaT, OCYIIECTBISITH CAMOKOHTPOIIb,
TIPOBEPSISt OTBET HA COOTBETCTBUE YCIIOBHIO,
HAaXOIWTh OIIHOKH. ;

KonTponpHasipabora;

gtztgs%resh.edu.ru/subject/lesson/7723/start/2
https://resh.edu.ru/subject/lesson/7717/start/2
Etjtgg?;Zresh.edu.ru/subject/lesson/7722/start/2
?ggggﬁresh.edu.ru/subject/lesson/7715/start/3

https://resh.edu.ru/subject/lesson/7714/start/2
33359/




1.8.

CBolicTBa HyJISI TIPU CIIOXKEHUN U YMHOXKEHHH,
CBOICTBA €JUHULIBIIIPU YMHOXKECHUM.

HccnenoBath CBOWCTBA HATYPATLHOTOPSIA,
gucen 0 1 | U CIIOKEHUH ¥ YMHOXKECHUH. ;
BeoinosHsaTh apudMeTHuecKue qedCTBUsI C
HATYPaJIbHBIMH YUCIAMH, BEIYHCIISTh 3HAYCHHST
YHCIIOBBIX BBIPAXEHHI CO CKOOKamu u 6e3
CKOOOK.;

JlukTaHT;

https://resh.edu.ru/subject/lesson/7706/start/2
66150/

1.9.

HepeMeCTI/ITeJ'ILHOG Hn COUCTATCIIBHOC
CBOIMCTBA CIIOKCHHSI 1 YMHOKEHUA,
pacrpeaciinTeibHOC CBOﬁCTBOyMHO)KeHPI}I.

Hcrmonp30BaTh MpH BEMYUCIICHUSIX
NIEPEMECTUTEIILHOE 1 COYETATEeIIbHOECBOMCTBA
CIIOJKEHHS U YMHOXKEHHS, PACIIpe/IeNIUTEIbHOe
CBOICTBO YMHOXKEHHUS;

VYerHslii onpoc;

g'fztgz}//resh.edu.ru/subject/lesson/7723/start/27
ggg%llresh.edu.ru/subject/lesson/7722/start/28

1.10.

JlenuTeny v KpaTHbIE YUCIIa, Pa3ioKeHIe
YKCiIa Ha MHOKHTEITH.

DopMyITHpOBATE ONPEIETICHUS IEIUTENS 1
KpaTHOT0, HAa3bIBATh JEIUTENN U KpaTHEIE
YHCIIa; PACIIO3HABATD IIPOCThIE U COCTABHBIC
yrcna; GopMyIHpoBaTh U IPUMEHSTH PH3HAKI
JnenuMocTy Ha 2, 3, 5, 9, 10;npumMensTh
AJITOPUTM PA3JI0KEHUSI YHUCIIa HA IPOCThIE
MHOXKUTENN; HAaXOINUTh OCTATKH OT JEJICHUS 1
HETIOJIHOE YaCTHOE.;

KonTponsHasipabora;

https://resh.edu.ru/subject/lesson/7712/start/2
35037/

1.11.

HCHCHI/IC C OCTaTKOM.

DopMyITHpOBATE ONPEIETICHUS IEIUTENS 1
KpaTHOr0, Ha3bIBAaTh JEIUTENN U KpaTHbIE
YHCIa; Paclio3HaBaTh MPOCTHIE U COCTABHEIC
yrcna; GopMyIHpoBaTh U IPUMEHSTH PH3HAKH
nenuMocty Ha 2, 3, 5, 9, 10;npumMensTh
AITOPUTM Pa3JIOKEHHUS YKCIIA Ha MPOCThIC
MHOYKUTEIIN; HAXOAUTh OCTaTKH OT JICJIEHUS 1
HEMOJIHOE YaCTHOE.

TInCcEMEHHBIKOHTPOMNB;

https://resh.edu.ru/subject/lesson/7709/start/3
25151/

1.12.

npOCTble 1 COCTaBHBIC YHCJia.

BrimonsaTe apudmernueckue qeicTBUs C
HaTypalbHBIMH YUCITaMH, BBIYUCIIATh 3HAUCHHUS
YHCIIOBBIX BBIPXXEHHUH CO CKOOKaMu u 6e3
CKOOOK.;

DopMynHpOBaTh U NPUMEHSTH MPaBHIIa
1peoOpa30BaHUs YUCIOBBIXBBIPAKEHUH Ha
OCHOBE CBOMCTB apH(hMETHUECKUX JNEHCTBUIA.

CaMoolIeHKa C UCTIOIb30BaHHEM
((OLIGHO'-{HOFOJ'II/ICTa»;

https://resh.edu.ru/subject/lesson/7749/start/3
13626/

1.13.

[pu3Haku nenumMocty Ha 2, 5,
10, 3, 9.

DOopMYITHPOBATH OIPEICTICHUS JICTUTEIIS 1
KPaTHOT'0, Ha3bIBATh JCIHUTENIN U KPATHBIC
YHCIIa; PACIIO3HABATH MPOCTHIC U COCTABHbIC
4ucia; GOpMYITHPOBATH U IPHUMEHSThH PHU3HAKA
nenuMocty Ha 2, 3, 5, 9, 10;npumensTsh
AIITOPUTM PA3JIOKEHHUS YHUCITA HA IPOCTHIC
MHOXMTENHN; HAXOAUTh OCTAaTKH OT JEIEHUS U
HENOJIHOE YaCTHOE. ;

3ayer;

https://resh.edu.ru/subject/lesson/7750/start/3
25275/

1.14.

CrerneHs ¢ HaTypaJIbHBIMIIOKA3aTCJIEM.

3anuchIBaTh MPOU3BEACHUE B BUJIE CTEIICHH,
YUTATh CTETICHH, MCIIOJIB30BATh
TEPMUHOJIOTHIO (OCHOBaHHE, TOKA3aTeNb ),
BBIYUCIIATH3HAYCHHS CTEICHEH. ;

Tecrupoanue;

https://resh.edu.ru/subject/lesson/7713/start/2
72325/

1.15.

YucnoBble BbIpaXXEHUS; TOPSIOKIEHCTBUI.

BbInonHATh NPUKKUIKY U OLIEHKY 3HAYEHUH
YHCIIOBBIX BBIPAXKEHHH, MpeyIararb 1
TIPUMEHSTH MPUEMBI IPOBEPKU BBIYUCIIECHUIL.
DopMynHpoBaTh M NPHIMEHATH MPaBHIIa
TIpeoOpa30BaHuUs YUCIOBBIXBBIPAKEHHH Ha
OCHOBE CBOWMCTB apU(PMETHICCKHUX ICHUCTBUIL.;

IIMcEMEHHBIA KOHTPOIIB;

https://resh.edu.ru/subject/lesson/7708/start/3
25182/




1.16. | PerreHre TeKCTOBBIX 3aj1a4 Ha Pemiars TeKCTOBBIE 3a/1a9 apU(PMETHIECKUM KonTponbHast pabora; https://resh.edu.ru/subject/lesson/7716/start/2
Bceapr(hMeTHYECKUE JICHCTBUS, HA IBUKCHHE CIOCcOOOM, UCIIONB30BATh 3aBUCUMOCTH 33828/ .
U HOKYIKH MEXIy BEeJIMINHAME (CKOPOCTH, BPEMS, httgs://resh.edu.ru/subject/Iesson/7711/start/3
paccTosHKE; [IEHa, KOJMYECTBO, CTOUMOCTh U 11996/ ]
JAp.): aHAJIU3HPOBATh HOCMBICINBATE TEKCT httgs://resh.edu.ru/subjectllesson/7710/start/3
3a/1a4H, TIepe(OPMYIUPOBATH YCIIOBHE, 25213/
U3BIIEKATh HEOOXOJNMBIE JAHHBIE,
YCTaHABJINBATH 3aBHCUMOCTH MEKTY
BEJIMYMHAMH, CTPOUTH JIOTHYECKYIO [IETIOUKY
pacCyKISHUH. ;
Paznen 2. Harnsignasi reometpus. Jluaun
HA MJI0CKOCTH
2.1. | Touka, npsiMasi, OTPE30K, JIyd. Pacrnio3HaBaTh Ha YepTekax, pUCyHKax, Verusiii onpoc; https://resh.edu.ru/subject/lesson/7741/start/3
ONHUCBIBATD, UCTIONB3Ys TEPMUHOIIOTHIO, 1 12461/
M300paXkaTh ¢ IOMOMIBIO YEPTEKHBIX
HHCTPYMEHTOB:TOUKY, TPSIMYIO, OTPE3OK, JIyH,
YroJ1, JIOMaHylo, OKPY)KHOCTb.;
2.2. | Jlomanas. PacrosHaBaTh Ha YepTexkax, pUCyHKax, CaMOOIIEHKA C UCTIONB30BAHHEM
ONHUCBIBATD, UCTIONB3Ys TEPMUHOIIOTHIO, U «OIEHOYHOTOJIHCT A,
M300pakaTh ¢ IOMOMIBIO YEPTEKHBIX
HMHCTPYMEHTOB:TOUKY, IPSMYIO, OTPE30K, Iy,
yroJ1, IOMaHyI0, OKPYXKHOCTb.;
2.3. | Usmepenue IHHBI OTPe3Ka,METPUYECKUES BBIUHCHATS JUTMHBI OTPE3KOB, IMpakriueckaspadora; Qggi}//resh.edu.ru/subject/lesson/7740/star't/23
CAUHUIIBI U3MEPECHUA NJIUHBI. JIOMaHBbIX. ;
P TToHMMATb ¥ MCHIOIB30BATh MPH PEIICHHH 33134 httES2//resh.edu.ru/subject/ lesson/7739/start/23
3aBHCHUMOCTH MEKITy eUHALIAMHI METPUYECKOH 3456/
CHCTEMBI Mep; 3HAKOMUTHCS C HEMETPUUECKUMHU
CHCTEMaMU MeD; BBIPAXKATh JTHHY B Pa3JIHIHBIX
SIMHULIAX U3MEPEHUSL. ;
2.4. | OKpPYXHOCTb U KPYT. Pacnio3HaBaTh Ha yepTexax, pUuCyHKax, TT1cbMEHHBIKOHTPOIB; https://resh.edu.ru/subject/lesson/7736/start/3
OMHUCBIBATD, UCIIONB3Ysl TEPMUHOIOTHIO, H 12523/
1300paXKaTh ¢ IOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB TOUKY, IPSIMYIO, OTPE30K, JIyd,
yroJ1, IOMaHyI0, OKPYKHOCTb.; Pacno3HaBarts,
[IPUBOIHUTH MPUMEPBI O0BEKTOB PEATEHOIO
MHpa, UMEIOIUX(POPMY U3Y4EHHBIX QUryp,
OLICHUBATH X JHHCHHBIC Pa3MEPBL.;
2.5. | lpaxruyeckas pabora Pacnio3naBath 1 u300paXkaTh Ha HeMMHOBaHHOH | IIpakTuyeckaspabora;
«IToctpoenue y3opa u3 U KJIeT4YaTol Gymare MpsiIMOi, OCTPBIH, TYTIOH,
OKPY>KHOCTEM. Pa3BEPHYTHIAYIIIbI; CPABHUBATD YIJIBL ;
2.6. | Vrom. Pacnio3HaBaTh 1 U300paXkaTh Ha HEIMHOBAHHOH | YCTHBII ompoc; https://resh.edu.ru/subject/lesson/7735/start/2

M KJIeT4aTOl Oymare IpsiMOii, OCTPBIH, TYIOM,
Ppa3BEPHYTHINYTIIBI, CPAaBHUBATH YTJIBL;

34882/




2.7.

[IpsiMoid, OCTpBIH, TYNON Mpa3BEPHYTHIN
YTJIBL.

Hcnonp30BaTh TMHEHKY ¥ TPAaHCIOPTHP KaK
MHCTPYMEHTBI JUIOCTPOSHHS U U3MEPECHUS:
HU3MEPATHIJIMHY OT Pe3Ka, BEINUNHY YIIIa;
CTPOUTH OTPE30K 3aJJaHHOM JUIUHBL, YIOJl,
3aJJaHHOH BEJMYHHBI; OTKJIAIbIBATh [IUPKYIEM
paBHBIE OTPE3KU, CTPOUTH OKPYKHOCTh
3aJJAaHHOTO Pajinyca.;

VYeraslii onpoc;

https://resh.edu.ru/subject/lesson/7735/start/2
34882/

2.8.

W3mepenue yrios.

Hcnone30Bath THHEHKY U TPAHCTIOPTUD KaK
HHCTPYMEHTHI JUISTIOCTPOCHHS 1 U3MEPCHUS:
HM3MEPATHUIMHY OT Pe3Ka, BEJINYUHY YIJIa;
CTPOUTH OTPE30K 3aJAHHOW JUIMHBI, YroJ,
3aJIAaHHOW BEJIMYWHBI; OTKJIAIBIBATE IIUPKYIEM
paBHbIE€ OTPE3KU, CTPOUTH OKPYKHOCTh
3aJIaHHOTO pajuyca.;

PacrioznaBate 1 m300pakaTh Ha HETMHOBAaHHON
M KJIeTYaToi Oymare mpsiIMOi, OCTPBIH, TYITOH,
Pa3BEPHYTHINYIIIBI; CPABHUBATH YIJIbL.;

II1CEMEHHBIHKOHTPOIL

)l

https://resh.edu.ru/subject/lesson/7735/start/2
34882/

2.9.

[pakTrdeckas padora
«[Toctpoenne yrio»lIpakriaeckas padora
«IlocTpoenue yriosy»

Hcnonb30BaTh NTMHEHKY M TPaHCIIOPTHP Kak
HMHCTPYMEHTBI JJIATIOCTPOCHUS M H3MEPECHHS:
MBMEPSATHUTMHY OT PE3Ka, BENMYNHY yIIIa;
CTPOUTH OTPE30K 3aJaHHOH JUIMHBI, Yrod,
3aJ1aHHOH BEJIMYMHBI; OTKJIAIbIBATh LIUPKYIEM
paBHbIE OTPE3KH, CTPOUTH OKPY)KHOCTb
3a/IaHHOTO pajinyca.;

Hccnenosars ¢puryps! 1 koHuUrypanuy,
HCIONIB3YsI TN POBBIEPECYPCHI;

IIpakrnueckaspabora;

https://resh.edu.ru/subject/lesson/7737/start/

Paznen 3. O0bIKHOBEHHBIE TPOGH

3.1

JpoOb.

10

MopenupoBaTh B rpadu4eckoii, mpeaMeTHoN
(opMe, ¢ TOMOLIBIO KOMIIBIOTEPA TIOHATHS 1
CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM
ﬂgOGb}O.;I‘II/ITaTb U 3aIMChIBaTh, CPABHUBATH
OOBIKHOBEHHBIE JpOOH, IpeuIararb,
000CHOBBIBATh U 00CYXKIATh CIIOCOOBI
yropsigouuBanus apooeii.; M3obpaxarsb
OOBIKHOBEHHBIE APOOU TOUKAMH Ha
KOOPJIMHATHOH MPSIMOIA; UCIIOJIB30BATh
KOOPJIMHATHYIO NPSAMYIO JUIsl CPaBHEHUS
npobeit.; BeimonHsTe apudmernieckue
JIeHCTBUS ¢ OOBIKHOBEHHBIMH APOOSIMU;
MPUMEHSATH CBOKCTBA apUPMETHUECKUX
JEHCTBUIA JUIS pallMOHAIN3ALIH BEIYUCIICHHA. ;
BBINOMHATH NPUKHIKY U OLIEHKY Pe3yJibTaTa
BBIYMCIICHHUI; TIpeyIaraTh U IPUMEHSTh
MPUEMBI IPOBEPKU BBIYMCIEHUH. ;
MoneaupoBath X0/ PEIICHHs 3a1a4H C
TIOMOIIIBIO PUCYHKA, CXEMbI, TAOJIHUILIBL.
IpuBoauTH, pa3dbupaTh, OLICHUBATH Pa3JIMYHbIC
PpeLIeHHs, 3aIUCH PELICHUH TEKCTOBBIX 3a/1ay. ;
Kputnuecku orieHMBaTh MOMy4eHHBIN
PEe3yJIbTAaT, OCYIIECTBISTH CAMOKOHTPOJIb,
TIPOBEPSIsi OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOJHTh OIIHOKH. ;

KonTponpHasipabora;

https://resh.edu.ru/subject/lesson/7782/start/3
13719/




3.2

[IpaBunbHble U
HETIPaBIIIBHBICTIPOOH.

IIpencraBisTs cMeEIaHHYIO APOOb B BUIE
HENPABWILHON | BBIJCIATH LENYI0 YacTh YUCiIa
W3 HETIPaBUIBHOUJPOOH. ;

VYeraslii onpoc;

https://resh.edu.ru/subject/lesson/7778/start/3
13235/

3.3.

OCHOBHOECBOHCTBO JIpOOH.

DOpMyIHPOBATH, 3AITUCHIBATE C TOMOIIIBIO
OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
Zpo0H; NCITOIb30BaTHOCHOBHOE CBOMCTBO
JpOOH TSI COKpaNICHUs IpoOei U PUBEICHUS
JpoOy K HOBOMY 3HAaMEHATEIO. ;

VYerHslii onpoc;

https://resh.edu.ru/subject/lesson/7777/start/2
33116/

3.1

JpoOb.

10

MopnenupoBaTh B rpadu4eckoil, mpeaMeTHoN
¢dopme, C TOMOIIBIO KOMIIBIOTEpA HOHATHS 1
CBOIICTBA, CBI3aHHLIE C OOLIKHOBEHHOM
JpoObt0.;UnTaTh U 3aIiChIBaTh, CPaBHUBATh
OOBIKHOBEHHBIE APOOH, TIpe/yIararh,
00O0CHOBBIBATH M 0OCYXKIAaTh CIIOCOOBI
ymopsiiouuBaHus apobeid.; M3o0paxarh
OOBIKHOBEHHBIE APOOU TOUKaMH Ha
KOOpAWHATHOH TPSIMOM; UCTIOIB30BATh
KOOPJMHATHYIO TIPSMYIO JUISl CPABHEHUS
npo0eid.; BeimonuaTe apudmerndeckue
JICHCTBHS ¢ OOBIKHOBCHHBIMH JPOOSIMH;
TIPUMEHSTH CBOHCTBA apH(DMETHIECKHX 5
JEHCTBUI 171 palliOHaIM3aluK BEIYHUCIICHHUIA.
BBINONHATS IPUKUAKY M OLEHKY Pe3yJbTaTa
BBIYUCIICHUH; TIpey1araTh U IPUMEHATb
HpHUEMBI TIPOBEPKH BBIUHMCIICHUH. ;
MonenupoBath X0[] PEIICHHs 3a1a4H C
HOMOIIbIO PUCYHKA, CXEMBI, TaOJIHIIbI. ;
[lpuBoauTsb, pa3sdupath, OLEHUBATH PA3IHHbBIE
PpeLIeHHUs, 3aIIUCH PELICHUH TEKCTOBBIX 3a/1a4.;
Kpurnuecku onieHuBaTh MOTYy4SHHBIN
PEe3ysbTaT, OCYIIECTBIIATH CAMOKOHTPOIIb,
IIPOBEPSIs OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOJHUTh OIIHOKH. ;

KonTponsHaspabora;

https://resh.edu.ru/subject/lesson/7782/start/3
13719/

3.2.

[IpaBusnbHbIe U
HETPaBUIbHBICIPOOH.

[pencraBiars cMelIaHHy0 Jpo0b B BHIE
HETPaBHIILHON U BBIAGJIATH LIETYI0 YacTh YUCIA
U3 HeTIPaBUIbHOU APOOH. ;

VYerHslii onpoc;

https://resh.edu.ru/subject/lesson/7778/start/3
13235/

3.3.

OCHOBHOECBOICTBO APOOH.

®opMyIpOBaTh, 3aITMCHIBATE C TIOMOLIBIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
JpOOH; HCITOIB30BATHOCHOBHOE CBOMCTBO
IpoOH I COKpaIeHus Ipodeil 1 pUBeIeHNUS
JpoOH K HOBOMY 3HaMEHATEIIIO. ;

VYerHslii onpoc;

https://resh.edu.ru/subject/lesson/7777/start/2
33116/

3.4.

CpaBHeHue ApoOei.

Yurath U 3alUCHIBATh, CPAaBHUBATH
OOBIKHOBEHHBIE IpOOH, Mpeyiararh,
00OCHOBBIBATH M O0CYXKIIATh CIIOCOOBI
YIOpsAOUUBaHHS APOOEH. ;

JluKTaHT;

https://resh.edu.ru/subject/lesson/7776/start/2
33239/




3.5. | CioxeHue 1 BBIYUTAHKE BBINOMHATH apudMeTHIecKre JeHCTBHS C KonrpospHasipabora; https://resh.edu.ru/subject/lesson/7774/start/3
OOBIKHOBEHHBIX JIPOOEH. OOBIKHOBEHHBIMH JIPOOSIMU; IPUMEHSTH 13297/
CBOMCTBA apUPMETHICCKUX JACHCTBUH TSt 9'5[&53% resh.edu.ru/subject/lesson/7773/start/2
AIMOHATIM3ALHHI BEIYUCIICHHIA.
P httgs://resh.edu.ru/subject/lesson/7772/start/2
34510/
rl1t3t g:égresh.edu.ru/subject/lesson/???l/start/S
httgs://resh.edu.ru/subject/lesson/???O/start/Z
88044/
3.6. | CmemanHast 1po0b. IIpexncraBiars cMeImanHyro ApoOk B BUE IIncEMEHHBIIIKOHTPOIIB;
HETPaBHIILHOMN U BBIACIIATH LETYI0 YacTh YUCIa
W3 HENPaBUIEHOHIPOOH. ;
3.7. | YMHOXeHHE U JieNieHHe OObIKHOBCHHBIX BBIMOMHATH IPUKHIKY U OLIEHKY pe3yiibTaTa TecrupoBaHue; https://resh.edu.ru/subject/lesson/7769/start/2
npobeit; B3anMHO-00paTHBIE IPOOH. BBIYMCIICHUH; NIpe/ularaTbi MPUMEHATh 90790/
MPUEMBI IPOBEPKHU BBIYHCIICHUIA. ; https://resh.edu.ru/subject/lesson/7768/start/2
TIpoBoaMTE UCCIEIOBAHMS CBOMCTBIPOOEi, 34138/ ]
OIHMPAsICh HA YUCIIOBBIC SKCIICPUMEHTHI (B gatgzzﬁresh.edu.ru/subject/ lesson/7767/start/2
TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPA).
H pa) https://resh.edu.ru/subject/lesson/7766/start/2
34944/
3.8. | Perienue TEKCTOBBIX 3a/1a4, COAEPIKALIMX Pemiath TEKCTOBBIC 3a]a4H, COJACPIKAIINEC TTrCEMEHHBIHKOHTPOB, httgs://resh.edu.ru/subject/ lesson/7765/start/30
JIPOOH. JIpOOHBIE TaHHBIE, M 33/1a91 Ha HAXOXK/JICHUE 7961/ ]
YaCTH IIEJIOTOH IEJIOT0 TI0 €r0 YaCTH; BBISBIIATh httgs://resh.edu.ru/subJect/Iesson/7764/start/31
UX CXOJCTBA M PA3/IMYMAL.; 3390/
MozenupoBath X0OJ PELIeHHUs 3a1a4H C
HOMOLIBIO PHCYHKA, CXEMBI, TAOJIHIIEL ;
3.9. | OcHoBHbIC 3a 1aun Ha APOOH. Pemiath TeKCTOBBIE 3a/1aUH, COAEPIKAIIHE TIuCcEMEHHBIKOHTPOIB; https://resh.edu.ru/subject/lesson/7788/start/2
JpoOHbIe TaHHbIE, U 3aJa4i HA HAXOXKICHUES 34448/
YaCTH LEJIOTOH LIEJIOr0 O €ro YaCTH; BBISBILITh
HX CXOICTBA U PA3IHYHSL.;
MozaenupoBath X0/ PELICHHUs 3a1a4H C
MIOMOIIBIO PHCYHKA, CXEMBI, TAOJIHLIEL.;
IIpuBOaMTB, pa36HpaTh, OLECHUBATH PA3IHIHbIC
CLIICHHS, 3aIIUCH PELICHUI TEKCTOBBIX 331ad.;
PUTHYECKH OLICHUBATD MTOIYYCHHBIH
Pe3yIbTaT, OCYIIECTBISITH CAMOKOHTPOJIb,
IIPOBEPSISE OTBET Ha COOTBETCTBUE YCIOBHIO,
HaXOJIWTh OIIHOKH. ;
3.10. | [TpumeneHne OYKB IS 3aITUCH DopMyIHpPOBATD, 3AMKUCHIBATH C TTOMOUIbIO TectupoBanue;

MaTEeMaTHUUECKUX BbIPAXKEHUI UIIPEIIOKEHUI

OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
Jpo0u; UCTIOIb30BaTHOCHOBHOE CBOMCTBO
IpoOH I COKpaIeHus Ipo0eil 1 NpUBeIeHUS
Jpobu K HOBOMY 3HaMeHaTeno.; [IpuBoauTs,
pa3buparh, OLIEHUBATh Pa3INYHbIE PELICHUS,
3aIUCH PELIeHNH TeKCTOBBIX 3a71ad. ;
Kpuruueckn oneHnBaTh MOTYyIECHHbIH
Pe3yIbTaT, OCYIIECTBIISATH CAMOKOHTPOIB,
TIPOBEPSSt OTBET Ha COOTBETCTBUE YCIOBHIO,
HaXOIHUTh OIIHOKH. ;




Paznen 4. Harnsignast reomerpusi.
MHOroyroJibHUKHU

4.1.

MHOroyroasHUKH.

OnuchIBaTh, UCHONB3Ys TEPMUHOJIOTHIO,
Hn300pakaTh ¢ MOMOMIBIO YePTEKHBIX
HMHCTPYMEHTOBH OT PYKHU, MOZIEIUPOBATh U3
Oymaru MHOTOYTOJEHHKU.

[IpuBoaNTH IPHMEPHI 0OBEKTOB PEaTHHOTO
MHpa, UMEIONHX (OPMY MHOTOYT OJIbHHKA,
NPSIMOYTOJIbHUKA, KBa/IpaTa, TPEYrOJIbHHKA,
OLICHUBATbUX JIMHEIHBIE pa3MEpBL. ;

VYeraslii onpoc;

4.2.

UeThIpEXYrobHUK, MPSIMOYTOIbHUK,
KBaJpart.

Hccnenosath CBOHCTBA IIPSMOYTOJIbHHKA,
KBa/IpaTa IMyTéMAKCIIEPUMEHTA,

HAOJTIO/ICHHS, U3BMEPEHHS], MOJIETTUPOBAHMS,
CpPaBHMBATb CBOWCTBA KBaJpaTa 1 NPSIMO
YTOJIBHUKA.

Hcnonb3oBaTh CBOMCTBA KBaAPATHOM CETKH JUIs
MOCTPOCHUS UTYp; pa30MBaTh MPSIMOYIOJIbHHUK
Ha KBaJIPaThl, TPEYTOJIbHUKHU; COCTABIIATD
(GuUrypbl U3 KBaIpaToB U MPIMOYrOJIbHUKOB U
HaXOJIUTh UX IUIOLIA/b, Pa30MBATh PUIYPBI HA
MPSIMOYTOJIbHUKHU U KBaJIPaThl U HAXOAUTB UX
IO b, ;

IInceMeHHBIITKOHTPOIIB;

https://resh.edu.ru/subject/lesson/7733/start/2
33518/

4.3.

IMpaxruueckas pabora
«[TocTpoenue NpsAMOYrobHUKAC 3aJaHHBIMU
CTOpOHAMH Ha HEJIMHOBAHHOM Oymare.

CTpOHTh Ha HETMHOBAHHOM U

KJIeTYaTol Oymare KBajpar 1

HPSIMOYTOJBHUK C 38 JAHHBIMHUTHHAMHU
CTOpOH. ;

Pemare 3amaun W3 peanbHOM  KU3HH,
NpeaIaraTh U 00CYXIaTh Pa3iIMYHbIC CIIOCOOBI
pelIeHus 3a/1au.;

Ipaxruueckaspabora;

4.4,

TpeyroyibHUK.

M3o0paxatb oCTpOYroibHbIE,
NPSIMOYT'OJIbHBIE U TYIIOYT OJIbHbIE
TPEYTOJILHUKH. ;

CaMooIIeHKa ¢ UCIIONBb30BaHUEM
«OLICHOYHOT0JINCTaY;

https://resh.edu.ru/subject/lesson/7734/start/2
34913/




4.5.

ILnomane u NEPpUMETP MPAMOYI'OJIbHUKA U
MHOI'OYI'OJIbHUKOB, COCTaBJICHHBIX U3
PsAAMOYT'OJIbHUKOB, €AUHUIBIU3MCPCHUA
TI1omaau.

BerancnsaTs: mepuMeTp TpeyronbHuKa,
MIPSMOYTOJIBHIKA, MHOIOYTOJTbHHKA; IO
TIPSIMOYTOJIbHIKA, KBAAPaTa. ;

HccnenoBath cBOICTBa MPSIMOYTONBHHKA,
KBajpara IMyTéMAKCIIepUMEHTA,

HaOMIOAEHNS, I3MEPEHUS, MOJIETTHPOBAHIS;
CpaBHHUBATh CBOMCTBA KBaJpaTa U IpsIMO
YrOJIbHHKA.

HccenenoBate 3aBUCHMOCTS TUIOMIAAN KBapaTa
OT JUIMHEI €r0 CTOPOHBI.; BEIpaskaTh BENTMUUHY
IUIOILA/AX B Pa3IMYHbIX €IUHULAX U3MEPEHUS.
METPHIECKOH CHCTEMBI Mep, IIOHUMATh 1
HCIIO0JIB30BATh 3aBUCUMOCTH MEXIY
METPHIECKIMH €INHHUIIAMU N3MEPEHHS
IJIOIIA/H. ; 3HAKOMHTHCS ¢ IpUMEpPaMu
TIPUMEHEeHNs TUIOIIAIN U TIepuMeTpa B
MPAaKTHYECKUX CUTYaIUsIX. ;

IIncEMEHHBIIIKOHTPOIIB;

https://resh.edu.ru/subject/lesson/7732/start/3
25583/

4.6.

[lepumerp MHOrO yronbHUKa.

BeruncnsaTs: nepuMeTp TpeyronbHUKa,
TIPSAMOYTOJbHUKA, MHOTOYTOIbHHKA; TUTOIAAb
TIPSMOYTOJIbHHKA, KBApaTa.;

3HaKOMMTBCS C TPUMEPAMU IPUMEHEHUS
IJIOLIAJM U NEPUMETPA BIPAKTHYECKUX
CUTYalMsX. ;

KonrposbHaspabora;

Pa3nen 5.JlecsiTuYHBIE JPOOH

5.1

JlecaTuuHas 3ammch IpoOei.

[pencraBaarh AecATHYHYIO APOOb B BHIE
OOBIKHOBEHHOI1, YNTaTh U 3aIIUChIBATB,
CpPaBHMBATh JECATHYHbIE ApOOH, pe/Iarars,
000CHOBBIBATh U 0OCYXKIATh CIIOCOOBI
YIOPSAI0YMBAHUAACCATUYHBIX JPOOEH. ;
M3zobGpaxars JiecaTHUHbIE JPOOH TOUKaMH Ha
KOOPJIMHATHOM MPSMOA. ;

VYerHslii onpoc;

https://resh.edu.ru/subject/lesson/6903/start/2
35409/

5.2.

CpaBHEHHUE AECATHYHBIX IPOOEH.

IIpoBoauTE HCCETOBaHUS CBOMCTB
JIECATUYHBIX IpO0eii, OMUpasich Ha YHCIOBBIE
9KCHEPUMEHTHI (B TOM YHCIIE C TOMOLIBIO
KOMIIbIOTEpa), BBIABUIATh THIIOTE3bI U
MIPUBOJUTH HMXOOOCHOBAHHSL.;

OnepupoBaTh JPOOHBIMH YHUCIIAMH B
peabHBIX )KU3HEHHBIX CUTYallsX. ;

JlukraHT;

https://resh.edu.ru/subject/lesson/6902/start/2
36092/

5.3.

JleiicTBUS C AeCATUYHBIMUIPOOSIMH.

18

BoinosuaTh apudmerHueckue qedcTBUsI C
JECATUYIHBIMH APOOSIMHU; BBITOTHATH
TIPUKUJIKY U OLIEHKY pe3ynbTara
BbIYMCIIEHUH. ; [IpuMensTs cBoiicTBa
apupMeTHIECKUX JIeHCTBUI st
pannoHaIM3aIMY BEIYHUCICHUIL.

KonTponbsHasipabora;

gg Es}:&resh.edu.ru/subject/lesson/6901/start/2
https://resh.edu.ru/subject/lesson/6900/start/3
ﬂ?t g:fl);resh.edu.ru/subject/lesson/6899/start/2
ﬁ?tpg%resh.edu.ru/subject/lesson/6898/start/3
ﬂ?t?)g:%resh.edu.ru/subject/lesson/6897/start/2
ﬁ?t;l)g:&};resh.edu.ru/subject/lesson/6896/start/2
ﬁ?tf)g%esh.edu.ru/subjectllesson/6895/start/2
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5.4.

OKpyrieHue IecITHIHBIX IPOOei.

TIpumeHsTh IPaBUIIO OKPYTIICHHS
JIECATUYHBIX JIpOOEH. ;

TIpoBoauTh UCCIE10BAaHUS CBOICTB
JICCATUYHBIX POOCH, OMUPAsiCh Ha YHCIIOBBIE
9KCIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPA), BBIIBUTATH THIIOTE3BI K
TIPUBOJUTH NXOOOCHOBAHHS. ;

JukraHT;

5.5.

PelieHne TEKCTOBBIX 3a/1a4, COIEPIKAIIIX
TIPOOH.

Pemars TexcToBBIC 3a/la4yy, coaecprkalue
Z[pO6HBIe JJAHHBIC, 1 HAHAXO0XKJICHUE YaCTHU
IEJI0Tr0 U HEJIOroro €ro 4aCcTu; BbIABJIATE UX
CXOACTBAaM pasinvus.;

MOI[BJ'IHpOBaTL XOJ peuIeHus 3a/1a4u C
TIOMOUIBIO PUCYHKA, CXEMBI, Ta6J'[I/II_IbI.
HpI/IBOIH/ITB, p8.36I/IpaTL, OLCHUBATH pa3JINIHBIC
peuieHus, 3anucu CIIEHUI TEKCTOBBIX 3ajay.,
OHepHpOBaTL APOOHBIMHU YUCJIaMHU B pEAJIbHBIX
JKU3HEHHBIX CUTYallUAX.

IInceMeHHBIITKOHTPOIIB;

5.6.

OCHOBHBIC 32 J1a4M Ha JAPOOH.

Pemath TEKCTOBBIE 3aa4H, COAEPHKAILIE
JpoOHbIE TaHHBIE, U HAHAXOXK/IEHHE YacTH
LIEJI0r0 U LIEJIOTOII0 €T'0 YacTH; BBIABIIATH HX
CXOJICTBAaH Pa3inyusl.;

MonenupoBath X0/ PEIeH s 3a/1auH ¢
TIOMOIIIBIO PUCYHKA, CXEMBI, TAOIHIIBL.
[puBoauTsb, pa3sdupath, OLEHUBATH PA3IUHBIE
peLIeHHs, 3aIIUCH PEIIeHHH TEKCTOBBIX 3a/1a4.;
Kpurnyecku onieHUBaTh MOTYy4SHHBIN
PEe3yJIbTaT, OCYIIECTBIIATH CAMOKOHTPOIIb,
IIPOBEPSIs OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOJIWTh OIIHOKH. ;

KonrponpHaspabora;

Pa3nen 6. Harnsignas reomerpusi. Tesia u
(uryps! B npocTpancrse

6.1.

MHoOrorpaHHuKH.

Pacnio3HaBath Ha yepTekax, pUCYHKaxX, B
OKPY’KaIOIIEM MUPE MPSIMOYTOIbHBIIN
TapaJuieNienunesn,Kyo, MHOTOrpaHHUKH,
OIHCBIBATh, HCIOIb3YS TEPMHHONIOTHIO,
OLIEHUBATB JINHENHBIE pa3Mepsl.; [IpuBonuTh
TIpuMepbl 00BEKTOB PEANbHOTO MUPA,
HUMeEIoNMX (HOPMYMHOTOrpaHHUKA,
MIPSMOYTOIBHOTO MapauIeenunena, Kyoa.;

YcrHblit onpoc;




6.2.

N300paxkeHne MHOTOTPaHHHUKOB.

N3o6paxkats Ky0 Ha Kieryaroiibymare.;
PacriozHaBaThk HCTHHHEIE U JIO)KHBIE
BBICKA3BIBAHMS O MHOT'OT DAHHHKAX,
TIPUBOANTH NPUMEPHI 1 KOHTPIPHMEPEI,
CTPOHTH BBICKA3BIBAHUS U OTPHIAHUS
BBICKA3BIBAHMIL.;

Pemrars 3ama4un U3 peaybHON KHU3HML;

IIpakrnueckaspabora;

6.3.

Mogenu npocTpaHCTBEHHBIXTEIL.

MopnenupoBaTh Ky0 ¥ apauieNenuIes 13
Oymaru ¥ mpoYnxMaTepuaoB, OOBSICHITH
CII0c00 MOZIEITMPOBAHMSL. ;

Pemrare 3amaun u3 peasbHOH XKU3HU. ;

CaMOOHCHKa C UCIIOJIb30BAHHUEM
«OL[CHO‘IHOFOJ'II/ICTa));

6.4.

[IpsiMoyronbHbIi Mapanienenumnen,
KYyO.

HccnenoBats cBoiicTBa Kyoa,
MIPSAMOYTOJIBHOTO HapaJlIesenunea,
MHOT'OI'PaHHHUKOB, UCIIOJIB3YsT MOJIETIH. ;
Pacrio3HaBaTk UCTHHHEIE U JIO)KHBIE
BBICKa3bIBAHUS O MHOTOTPaHHHUKAX,
TIPUBOANTH NPUMEPBI M KOHTPIPHMEPEI,
CTPOHMTH BBICKA3bIBAHMS U OTPHLIAHHUS
BBICKa3bIBAHUIL. ;

Pemars 3aa4un U3 peasbHON KHU3HML;

IInceMeHHBIITKOHTPOIIB;

https://resh.edu.ru/subject/lesson/7731/start/3
25368/

6.5.

Pa3BépTku Kyba n
apasuiesenune/ia.

Pacnio3naBath U M300paxaTh pa3BEPTKU Kyda U
HapajieNenumnesa. ;

VYeraslii onpoc;

6.6..

IMpaxruueckas pabora
«Pa3BépTKa Kyda».

Pacnio3naBaTh U M300paxaTh pa3BEPTKU Kyda U
napajtenenunesa. ;Pemars 3agaun u3
peanbHOM KU3HU.;

Ipaxruueckaspabora;

6.7.

O0bEM Kybda, MPSIMOYTOIEHOTO
napauiesenumnea

Haxomuth U3MEpeHHs1, BEIYUCIATH [UIOMIAb
MOBEPXHOCTH; 00BEM KyOa, IPSIMOYTOJILHOTO
ngpannenennnena; HCCIIeI0BATh 3aBUCUMOCTD
00b&Ma Kyba OT JUTHHEI ero pedpa, BHIIBUraTbH
000CcHOBBIBaTH ruMnoTe3y.; Habmonats n
MPOBOAUTH AHAIOTHH MEXIY HOHITHIMHI
[UIOLIAH B 00bEMa, IEPUMETPa U IUIOLLA M
MIOBEPXHOCTH. ;

KonTponpHasipabora;

https://resh.edu.ru/subject/lesson/7730/start/2
72360/

Paznen 7. IloBTopenue u odod1enne




7.1. | IloBTOpEeHNE OCHOBHBIX ITOHATUHN METO/IOB 4 BrruucnsaTe 3Ha4€HUs BBIpaXKEHUH,

Kypca 5 kiacca, 0000IIeHIe 3HaHUIA coJiepallluX HaTypaJlbHbIe YHUCIa,
OOBIKHOBEHHBIE U JICCATUYHEIE POOH,
BBITIONTHATH MPeoOpa3oBaHust Yrcell.; Beioupars
Croco0 CpaBHEHHS YUCETT, BRIUUCICHUH,
TIPUMEHSATH CBOMCTBA apU(PMETHIECKIX
JIEUCTBUM JUIsl pallMOHATN3aluy BEIYUCICHUH. ;
OCyIIEeCTBISATh CAMOKOHTPOJb BBITIONHIEMBIX
JIECTBUI U CaMOIIPOBEPKY pe3yibTara
BBIYMCIICHUI. ;

Pewats 3a1aun U3 peaqbHOM KU3HU,
MPUMEHSTHh MaTeMaTUUECKUE 3HAHUS IS
peIIeHH s 33124 U3 IPYrUX yIeOHbBIX
TPEJMETOB.

Pemiats 3a1a9u pa3HBIMU CIIOCOOAMH,
CpaBHUBATH CITOCOOBI PEIICHUS 3aa4H,
BBIOMPATH PALIOHAIBHBIN CIIOCO0;

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME-163
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Mepsnsik A.T'., Ilonouckuii B.b., fAxkup M.C.; nox penakuueii [Tononsckoro B.E. MatemaTuka, 5 xnacc,
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