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IHOACHUTEJIBHAA 3AIIUCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA "MATEMATHKA"

Pabouas nporpamma 1o maremartuke Jist o0ydaronuxcs 5 KiiaccoB pazpadboraHa Ha ocHOBe DeiepanbHOTro
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHapTa OCHOBHOTO 00I11ero 00pa3oBaHus C Y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEIBABIAEMBIX K MAaTeMaTUYECKOMY 00pa30BaHUIO, U TPaAULIUN
poccuiickoro o0pa3zoBaHusl, KOTOpbIe 00ECIIEYUBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMITETEHIIUSMH,
COCTABJISIIOUIMMH OCHOBY IS HEIIPEPHIBHOIO 00pa30BaHUs M CAaMOPA3BUTHS, a TAKXKE 1IETIOCTHOCTD
OOIIEKYIBTYPHOT0, TMYHOCTHOT'O U TTO3HABATENLHOTO pa3BUTUs 0Oydaromuxcs. B paboueil nmporpamme
yuTeHbI UJeH U nonoxenusi KoHuenuuu pa3BuThs MaTreMaTH4eckoro oopazoBanus B Poccuiickoit
Oenepaunu. B snoxy uudposoii Tpanchopmanmu Becex cep 4eI0BeuecKOr AeITeIbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKHU. YKe B IIKOJIE
MaTeMaTHKa CIY>KUT OTMIOPHBIM MPEIMETOM JJI U3YUYECHHUS CMEXKHBIX TUCHUIUINH, @ IOCJIE IKOJIbI pealbHON
HE0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHue, YTO TpeOyeT MOIHOIEHHON 6a30BoM
o01ieo0pa3oBaTeIbHON MOJTOTOBKY, B TOM YHCIIE M MATEMaTHYECKOM.

310 00YCIOBICHO TEM, UYTO B HAIIM JTHU PACTET YMCIIO MPO(eccuii, CBA3aHHBIX ¢ HETIOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaXKe B
ryMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr MIKOJILHUKOB, /1151 KOTOPbIX MaTeMaTHKa MOYKET CTaTh
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[TpakTudeckas Mojae3HOCTh MAaTEMATHKH O0YCIIOBJICHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHBIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI 1 KOTMYECTBEHHBIE OTHOILIECHUS OT
MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEJICTBEHHOM OTIBITE, O JOCTATOYHO CJIOKHBIX, HECOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUYeCKUX 3HaHUH 3aTPYAHEHO TOHUMaHUe
MIPUHITUIIOB YCTPOIMCTBA U UCIIOJIb30BAHUS COBPEMEHHON TEXHUKHU, BOCIIPUATHE U HHTEPIIPETAIIUS
pa3zHo00pa3HON COLMATBHOM, YKOHOMUYECKOM, MOMUTHYECKON nH(popMauu, ManodhdexTuBHa
MMOBCETHEBHASI MPAKTUYECKas AesATeNbHOCTh. Kak oMy 4eoBeKy B CBOCH KU3HU MPUXOJIUTCS BBITIOTHATD
PacuéThl U COCTABISATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MpUEMaMu
T€OMETPUUYECKUX M3MEPEHUH U MIOCTPOCHHH, YNTATh HH(OpMAIKIO, IPEACTABICHHYIO B BUJIE TaOJHII,
auarpamm U rpaukoB, )KUTh B YCIOBUAX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEMEHHO € pacHIMpeHueM cdep MPUMEHEHHUs] MaTeEMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiee
BaYKHBIM CTAHOBUTCS MAaTEMaTUUYECKUI CTUIJIb MBIIIIEHUS, POSIBIISIFOIIMNCS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce n3yuenus MaTeMaTHKU B apceHall IPUEMOB U METOJI0B MBIIIJICHUS Y€I0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIMS U AeIYKILUs, 00001IeHe U KOHKpeTH3alHs, aHAJIN3 1
CUHTE3, KJ1accu(uKalys U cucteMarusaius, abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUECKUX
YMO3aKII4YeHUH, TPaBUIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX [TOCTPOECHHUIA,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBaTh CYKJEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbIIIIeHHE. Benyias poinb npuHaanexuT MaTeMaTHKe U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS! M BOCIUTAHUHM YMEHUI 1eCTBOBATH 1O 33JaHHBIM alrOpUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mipoliecce pereHus 3a1a4 — OCHOBOW y4eOHOM
JesITeIbHOCTH Ha ypoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAs U MPHUKIIAIHASL CTOPOHBI

MBIIIJICHUA.

O6yquHe MaTeMaTHKe JAa€T BO3MOXKHOCTh pa3BUBaTh y O6y‘~IaIOH_II/IXC$I TOYHYIO, pallUOHAJIBHYIO U
I/IH(I)OpMaTI/IBHYIO p€4b, YMCHHC OTGI/IpaTB HanOoJee NOAXOOAIIHNE A3BIKOBEIC, CUMBOJIMYCCKUC, Fpa(bH‘-ICCKI/Ie
CpCACTBa IJIsd BBIPAKCHUA CY)K,[[CHI/Iﬁ W HarJiiAHOr0 X MMpeaACTaBJICHU.

Heo0xonnMbIM KOMIIOHEHTOM OOIIeH KYIbTYpbl B COBPEMEHHOM TOJIKOBAaHHHU SIBJIIETCS 00lIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUSI JICHCTBUTEILHOCTH, TIPEJICTABICHIE O IPEAMETE U METOAAaX MAaTEeMaTHKH, UX OTIMIHH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHbIX U MPUKIaIHbIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B POpMHUPOBaHKE OOILEH KyIbTYphI YeJIOBEKa.

I/ISYI{CHI/IG MaTEMAaTHUKH TaKXE CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO YEJIOBCKA, IOHUMAHUIO
KpaCOThI U U3AIIECTBA MATEMATUYCCKUX paCCYX(HeHHﬁ, BOCITPUATHUIO TCOMETPHUICCKUX (bOpM, YCBOCHUIO
nacu CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

HpHOpI/ITeTHBIMI/I OeJIsIMHu O6y‘leHI/I5[ MaTeMaTHKe B 5 Kiacce SBIISIIOTCS:

— IpoJoIDKEeHHE (OPMHUPOBAHUS OCHOBHBIX MaTEMAaTHUCCKUX HOHITHH (YHCII0, BEJIUYNHA,
reoMeTpudeckas purypa), 00ecreunBarOIMX IPEEMCTBEHHOCTD U MIEPCIIEKTUBHOCTh MaTEMaTHYECKOTO
00pa3oBaHus 00yJaIOUINXCS;

— Pa3BUTHUC UHTCIUICKTYAJIbHbBIX H TBOPUYCCKUX CIocoOHOCTEH 06yqafonmxc;1, MMO3HaBaTCIILHOM
AKTUBHOCTH, UCCJICAOBATCIbCKUX YMGHI/Iﬁ, HHTCPECA K U3YUCHUIO MATCMATHUKH;

— INOoABCACHUC 06yqa101unxc;1 Ha JOCTYITHOM JI HUX YPOBHC K OCO3HAHUIO B3aMMOCBA3HU MATEMATUKU
" OKPYKAOIICTO MHUPA;

— (dopmupoBanue YHKIIMOHATBHONH MaTeMaTHICCKOW IPaMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTEeMaTUYECKHE OOBEKTHI B PEATIbHBIX JKU3HEHHBIX CUTYAIUSAX, IPUMEHITh OCBOCHHBIC YMEHUS JIsI
peLICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTYYECHHBIE PE3YJIbTAThI U
OLICHHUBATh UX HAa COOTBETCTBUE IPAKTUYECKON CUTYaLUH.

OCHOBHBIC TUHUH COACPpKaHUA KypCa MATEMATUKU B 5 kimacce — apI/I(i)MCTI/I‘IeCKaH U reomMeTpu4dccKad,
KOTOPBIC PA3BHUBAKOTCA IIAPAJIICIIbHO, KaXKaasd B COOTBCTCTBUU C COOCTBEHHOI J'IOI‘PIKOfI, OJHAaKO, HC
HC3aBHCHUMO OJHa OT I[pyTOfI, a B TECHOM KOHTAaKT€ U B3aMMOJIEHCTBUU. Takxe B KypcCe IpOUCXOOUT
3HaAKOMCTBO C 3JICMCHTaMU aﬂre6pm M OIIHUCATENbHON CTaTHCTHUKH.

W3ydeHnue apuMeTHuecKoro MaTepuaina HadnHaeTcs CO CUCTEMaTH3allii U Pa3BUTUS 3HAHUN O
HaTypaJbHBIX YKCIIaX, MOJYYEHHBIX B HAUYaIbHOM miKoJe. [Ipu 5ToM coBepIIeHCTBOBAaHUE BHIUUCIUTEIHHOM
TEXHUKH ¥ (JOPMHUPOBAHNE HOBBIX TEOPETUUECKUX 3HAHUIN COUETAETCS C PA3BUTHEM BBIUHCIUTEIIHHOM
KYJIbTYpPbI, B YaCTHOCTH C O0y4EeHUEM MPOCTEUITUM MpUEMaM MPUKHUJIKH U OIIEHKH Pe3yJIbTaTOB
BEIUHCIICHUH.

Hpyroii KpymHbIH OJIOK B COAEp)KaHUK apru(PMETHUECKOM TMHUU — 3TO Apoou. Hauano uzyuenus
OOBIKHOBEHHBIX U JACCSITUYHBIX Apo0Oei OTHECEHO K 5 Kiaccy. DTO MEPBbIN 3Tal B OCBOCHUU APoOEii, Koraa
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HMJICSIMH, TIOHATUSIMHU TeMbI. [Ipu 3TOM paccmoTpenue
OOBIKHOBEHHBIX IPOOEii B MOJTHOM 00BhEME MPEAIECTBYET U3YUCHUIO IECATUUHBIX JpOoOeid, 4To
11e7Ieco00Pa3HO C TOYKU 3PCHHUSI JIOTUKH U3JI0KCHHS YUCIIOBOM JIMHUM, KOT/Ia MPaBwJIa JEHCTBUM C
JECSITUHYHBIMH POOSMU MOKHO 000CHOBATH YK€ U3BECTHBIMH alITOPUTMAMU BHITIOTHEHUS IEHCTBUH C
OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C ACCATUIHBIMH JIPOOSMH PACITUPHUT BO3MOXKHOCTH ISl TOHUMAHHS
00yJaroIMMHUCS TPUKIIATHOTO TPUMEHEHHUST HOBOM 3aMMCH TIPH U3YYCHHUH JIPYTUX TIPEIMETOB U MIPH
MPaKTUYECKOM HCIIOJIb30BaHUH.

[Tpu 0OyueHnH penieHno TEKCTOBBIX 33/1a4 B 5 KJIacCe UCHOJIb3YIOTCA apuMeTHuecKkue NpuéMbl pereHus.
TekcToBble 3a71auu, peniaeMble IpU OTPaOOTKE BHIYMCIUTEIBHBIX HAaBBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3aJ]auy CIEAYIOIIUX BUJIOB: 33J]a4i Ha JBM)KEHUE, HA YacTH, Ha IOKYIKH, Ha pabOTy U MPOU3BOAUTENBHOCTb,
Ha MPOLIEHTHI, HAa OTHOLICHHUS U nporopiu. Kpome Toro, o0yyaromuecs: 3HaKOMATCS C TPUEMaMH peILIeHHs
3aJ1a4 nepedbopoM BO3MOKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ MHQOpMaIMel, TpeICTaBIeHHON B popMme
Ta0JIUIl WA JUarpamMM.



B IIpumepHoii paboueii mporpaMMe MpeaycMOTpeHO (OPMUPOBAHUE MTPOTICACBTHIECKUX AJITeOpandecKux
npeacTaBieHuil. BykBa kak CHMBOJI HEKOTOPOI'O YUCIa B 3aBUCUMOCTH OT MaTEMaTUYECKOIO0 KOHTEKCTa
BBOJIUTCSI IOCTENEHHO. byKBEeHHasi CUMBOJIMKA IIMPOKO UCIIOJIB3YETCS MPEXkAE BCEro IS 3alHCH 00IIUX
YTBEPKACHUHN U MPeIoKEHHH, POpMYII, B YaCTHOCTH JJIsl BBIUMCIICHUS] TEOMETPUUECKUX BEIMYUH, B
KaueCTBE «3aMECTHUTEIIS» YUCIIA.

B kypce «Martematuku» 5 kinacca npeacTaBiI€Ha HarJsaHas T€OMETpUs, HAIPABJICHHAsl HA Pa3BUTUE
00pa3HOTo MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHU s, N300pa3UTEIbHBIX YMEHUH. DTO BaXKHbIH 3Tal B
HU3YyUYCHUU I'COMCTPUH, KOTOpBIﬁ OCYHICCTBJIACTCA HAa HAITIAAHO-IIPAKTUYCCKOM YPOBHC, OIIUPACTCA HaA
Harjs1H0-00pa3Hoe MblIIIeHHE o0yJaromuxcs. bosbIas posib 0OTBOAUTCS MPAKTHUECKOH JesITeIbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeNupoBaHui0. OOyJaromuecs: 3HaKOMSTCS ¢ TEOMETPUUECKUMU (PUTypamMu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(PUIYypaLUsIMH, y4aTCsl U300paxaTh UX Ha
HEJIMHOBAHHOMW U KJIETYATOW Oymare, paccMaTpUBAaIOT UX IMpOCTEIIne CBOMCTBA. B mponecce n3ydenus
HarJsiIHOM reoMEeTpUH 3HaHUS, MTOJy4YeHHbIE 00YYalOIMMUCS B HAYAJIbHOM 1IKOJIE, CUCTEMAaTU3UPYIOTCS U
pacImpsIOTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce M3y4aeTcss MHTETPUPOBAHHBIN MpeaMeT «MaTeMaTHKay, KOTOPBIi
BKJIFOYACT apu(hMETHICCKUI MaTepual U HATJISAHYIO TEOMETPHIO, & TAKXKE IMPOTICICBTUICCKUE CBEACHHUS U3
areOpel. YUeOHBIH IJIaH Ha U3YYCHUE MATEMATHKH B 5 KJIacCe OTBOJUT HE MEHEe 5 yIeOHBIX YacoB B
Hegento, Bcero 170 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaabHble yncia 4 HyJIb

Harypanbnoe uucno. Psng natypansubix uyncen. Yucno 0. M300paxenue HaTypaabHbIX YHUCET TOYKAMH HA
KOOpJIMHATHOH (4uCioBoil) mpsimoii. [To3uirionnas cucrema curcieHusi. Pumckas Hymepaius Kak npuMep
HEIMO3UIIMOHHOM CUCTeMBI cuncienus. JlecaTuunas cuctema curciieHus. CpaBHEHUE HATypajIbHbIX YUCE,
CpaBHEHHE HATYpalIbHBIX 4ucel ¢ HylnéM. CriocoObl cpaBHeHUs. OKpyTiieHHEe HATYpanbHBIX uncel. ClioKeHne
HATypaJIbHBIX YHCEIT; CBOMCTBO HYJIS IPU CIOXKEHUH. BrrunTanue kak nelcTBue, 00paTHOE CI0KEHUIO.

YMHOKEHUE HAaTypaIbHbIX YHCEN; CBOMCTBA HYJISI M €AUHULIBI [IPY YMHOXKEHUH. [[eJleHne Kak IelCTBUE,
oOpaTHOe yMHOXKeHHIO. KOMIOHEHTHI IeiicTBUH, cBA3b Mex 1y HUMH. [IpoBepka pesyibrara
apudmernueckoro neicTBus. [lepeMecTUTENbHOE U COYETATEIbHOE CBOKMCTBA (3aKOHBI) CIIOKECHUS U
YMHOXXCHHS, pacIpeCIUTEIIbBHOE CBOMCTBO (3aKOH) yMHOKeHUs. Vcronp30Banune OYKB i 0003HAYCHUS
HEH3BECTHOTO KOMITOHEHTA U 3alIMCH CBOUCTB apu(PMETHUECKUX NCUCTBUI. J[euTenu u KpaTHbIC YHCIIa,
pasnokeHue Ha MHokutTenu. [Ipocteie u coctaBHble yncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octatkoM. CTeneHb ¢ HATypaJIbHBIM MOKa3aTeaeM. 3alich YKCIa B BUJIE CYMMBI Pa3psiIHBIX CIaraeMbIX.

YucnoBoe BbIPAXKCHHC. Brruncienne 3Ha4eHUM YHUCIIOBBIX Bpra)KeHHfI; IMOPAAO0K BBIITOJIHCHUA ,HeﬁCTBI/Iﬁ.

Hcmonn3oBanue IIPpU BBIYUCIICHUAX ICPEMECTUTCIIBHOI'O U COYCTATCIIbHOI'O CBOMCTB (BaKOHOB) CJIIOKCHHA U
YMHOKCHHA, PACTIPCACIINTCIBHOI'O CBOMCTBaA YMHOXCHUA.

Jpoou

[IpencraBnenue o apobu Kak crocoOe 3amucu YacTu BernduHbl. OOBIKHOBEHHBIE Apo0u. [IpaBuiibHbIE U
HenpaBuibHbIe ApoOu. CMelnanHas 1po0b; NpecTaBIeHUue CMEIIaHHON Apo0H B BUJIE HENIPABUIbHOM 1podu
Y BBIJICIICHHE 11EJI0M YaCTH YHCIIa U3 HeMpaBUiIbHOU qpoou. M300paxeHue qpo0eit TouKkaMu Ha YUCIIOBOM
npsmoil. OcHoBHOE cBo¥icTBO Npodu. Cokpaiuenue aqpodeit. [IpuBenenue qpodu kK HOBOMY 3HaMEHATEIIIO.
CpaBuenue npo6eii. CiioxeHue U BbIUUTaHuEe IpoOeid. YMHOKEHHUE U IeTieHue Apo0eii; B3auMHO-00paTHBIE
napoOu. HaxoxieHue yacTu 1es1oro U 1esoro no ero yactu. Jlecstnynas 3anuce npobeii. Ilpeacrasinenue
JECSITUYHON IpoOH B BUIe 0OBIKHOBEHHOMU. M300parkeHne necaTHYHbIX Apo0ei TOUKaMu Ha YUCIOBOM
npsMoil. CpaBHEHHE IECATUUHBIX IpoOel. ApudmeTndeckre AeHCTBHS C AECATUUHBIMU APOOSMHU.
OxpyrieHne AecSITUYHBIX ApoOeH.

Pemenne TeKCTOBBIX 3aJa4

Pemenne TekcTOBBIX 3a1a4 apupmMeTHUECKUM criocoOoM. Perienne norudeckux 3agad. Perenue 3anau
nepebopoM Bcex BO3MOXKHBIX BapuaHTOB. Mcronp30BaHKMe pU pEIeHUH 3a/1a4 Tabauil u cxeM. Pernienue
3aJ1a4, COIEPKAIUX 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; LIEHA,
KOJINYECTBO, CTOUMOCTh. EMHMUIIBI n3MepeHus: Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BPEMEHU, CKOPOCTH.

CBs13p MEXIy €IMHHUIIAMHU U3MEPEHUS KaXKI0H BeTUINHBI. Perienrne OCHOBHBIX 3a/1a4 Ha IPOOH.
[IpencraBnenne NaHHBIX B BUJE TAOJINII, CTOJIOYATHIX AHATPAMM.

Haruasanas reomerpus

Harnsnueie npencrasienus o Gpurypax Ha IiIoCKOCTU: TOUKA, IpsIMasi, OTPE30K, JIyd, yroJl, JIoMaHasl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0J1. [IpsiMoi1, OCTpbIi, Tynol 1 pa3BEpHYTHIN yriibl. J[mmuHa oTpeska,
METPUUYECKNE E€ANHULIBI JTUHBL. J[JTMHA TOMaHOH, IEPUMETP MHOTOYTOJIbHUKA. MI3MepeHne u nocTpoeHue
YTJIOB C MMOMOIIBIO TpaHcnopTupa. Harmsiiuele npeacraBieHus o Gurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBE Guryp. Mzobpaxenue gpuryp, B TOM 4yucie Ha
kieryaToit Oymare. [locTpoenue KkoHGUTYpaIuid U3 YacTel MPsSMO, OKPY>KHOCTH Ha HETMHOBAHHOMN 1
KkieryaTor Oymare. VMcronp30BaHue CBOMCTB CTOPOH M YIJIOB NMPSIMOYTOJIBHUKA, KBaaparta. [lmomans



IPSIMOYTOJIbHUKA U MHOTOYT'OJIbBHUKOB, COCTaBJICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM 4Hcie QUryp,
n300pakE€HHBIX HA KieT4aTol Oymare. EqunHuiiel namMepenus miomaau. Harnsgasle npenctaBieHus o
IIPOCTPAHCTBEHHBIX (PUIypax: MPsAMOYTOJIbHBIN Napajienenunes, Kyo, MHororpaHHuku. M3o0pakeHue
MPOCTEUIINX MHOTOTPAaHHUKOB. Pa3BEpTku Kyda u mapamienenunena. Co3manue MoJieieil MHOTOTPaHHUKOB
(13 Oymaru, IpOBOJIOKH, TIACTUIMHA U JIp.). O0bEM NPAMOYTOJILHOTO Mapajuiesienunena, Kyoa. EquHuib
HU3MEpeHHs 00BEMA.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ybTaThl OCBOEHUS POrpaMMbl yueOHOro nmpeamera «MaTeMaTHKa» XapaKTepUu3yroTCs:

IIaTpuoTHYeckoe BOCIUTAHKE:

IIPOSIBJICHUEM MHTEPECA K IIPOLUIOMY M HACTOAILLEMY POCCUHCKOM MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM
K JTOCTHXKEHHUSAM POCCUMCKMX MAaTEMaTUKOB M POCCUHCKON MaTEMAaTHYECKOH IIKOJIbI, K MCIIOIb30BaHUIO ITHX
JOCTIDKEHHH B PYruX HayKax U MPUKIaIHBIX chepax.

I'paxxaaHcKoe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00513aHHOCTEH IpayKIaHWHA M PEATU3allUH ero IPaB, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (h)YHKIMOHUPOBAHMUS PA3IIMYHBIX CTPYKTYP, SIBJICHHIM, IPOLIEAYP IPaXKIAHCKOTO
ob1iecTBa (BBIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCY)KJICHUIO 3THUECKHX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKIM PUMCHEHHEM
JTOCTYDKCHUI HAYKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-ITHYECKHUX ITPUHIIUIIOB B ICSTEILHOCTH YUEHOTO.

TpyaoBoe BocnnuTaHue:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUH NTPAKTUYECKHX 3aJa4 MaTEMaTUYECKON HaIPaBICHHOCTH,
OCO3HaHMEM Ba)KHOCTU MAaTeMaTUYECKOro 00pa30BaHUs Ha NPOTSHKEHUU BCEH KU3HU JUIsl YCIICIIHOM
poecCHOHATEHOM JISATEIILHOCTH U PAa3BUTUEM HEOOXOIUMBIX YMEHUH; 0CO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM MHIAMBUAYAILHOM TPAEKTOPUHN 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEH.

IcTeTnYecKkoe BOCIIUTAHHUE:,
CIIOCOOHOCTBIO K SMOIIMOHAIIBHOMY U 3CTE€TUYECKOMY BOCIPUATHIO MaTeMaTHYeCKUX 00BEKTOB, 3a/1a4,
pelIeHuH, pacCyKICHHUI; YMEHUIO BUJETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

OpHUEHTAIMeN B e TEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MIPEICTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJIbI U OOIIECTBA, TOHUMAHUEM MaTeMaTHUYeCKON HayKH Kak
cdepbl UeT0BEUECKOH 1eATeIbHOCTH, 3TANlOB €€ pa3BUTHUS M 3HAUUMOCTH JUIsl pa3BUTHS LIUBUIIN3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKH U MaTEMaTU4YECKON KyJIBTYPOU KaK CPEACTBOM MO3HAHUS MUPA;
OBJIAJICHUEM IIPOCTEHIIIMMU HAaBBIKAMU MCCIIEJ0BATEIbCKON JEATEIBHOCTH.

Pusnyeckoe BoCUTAHUE, opMUPOBaAHHE KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTyYHs:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbs, BEAEHUS 30POBOTIO
oOpasa >KHU3HH (310pOBOE NMUTAaHUE, COATTaHCHPOBAHHBIN PEXUM 3aHATHI U OT/IbIXa, peryisipHas pusndeckas
aKTHUBHOCTb); C(OOPMUPOBAHHOCTBIO HaBBIKA pe(IEKCHH, TIPU3HAHUEM CBOETO MIPaBa Ha OIMOKY M TaKOT'O JKe
IIpaBa JIpyroro 4ejoBeKa.

IKOJIOTHYECKOe BOCIIUTAHUE:

OpHEHTaIel Ha MPUMEHEHNEe MaTeMaTHUYeCKUX 3HAHUH JUIsl pelIeHus 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpY>KaroIlen cpe/ibl, IIIaHUPOBAHUS MOCTYINKOB U OLIEHKH X BO3MOKHBIX MOCIEACTBUN ISl OKpYXKarolIeH
Cpezbl; OCO3HAHUEM INI00AIBHOI0 XapaKTepa HKOJIOTMUYECKUX MTPO0JIEM U ITyTeH UX peIIeHusl.

JIn4HOCTHBIE pPe3yJIbTaThl, 00eceYUBAIOIINE AJANTANMI0 00y4aI0LIerocsi K N3MEeHS I IHMCH
YCJOBHSIM COUMAJBLHOM M MPUPOJIHOM CpPebl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBUSX HEOINPEAEIEHHOCTH, MIOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPAKTHYECKYIO JeATeTbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y IPYTUX JIFOJACH, MPpUoOpeTaTh B
COBMECTHOM JAEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OIIbITA JPYTHUX;

HE0OXOAMMOCTHIO B (DOPMUPOBAHNHN HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH UJEH, TIOHSTHS,
TUMOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JE(UITUTHI COOCTBEHHBIX
3HAHWUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30OB,
TpeOyIoIIHil KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U AeUCTBUA, (POPMYINPOBATH U OLICHUBATH
PHUCKU U MOCIeNCTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHBIE pe3yIbTaThl OCBOCHHS IMPOTrPaMMbl y4eOHOTO IIpeIMeTa
«MaTeMaTHKa»XapaKTePU3YIOTCS OBIAJICHUEM YHUBEPCAIbHBIMU NO3HABAM EIbHBIMU OeliCEUsIMUL,
VHUBEPCAIbHBLIMU KOMMYHUKAMUGHBIMU OCUCMBEUSIMU U YHUBEPCATIbHBIMU PeZYIAMUSGHbIMU
oelcmeuamu.

1) Ynusepcanvuvle noznasamenvnsle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOUe20 MUPA, NPUMEHEHUE T0SUYECKUX,
UCc1e008amenbCKux onepayuti, ymeHut pabomamao ¢ ungopmayueti).

Ba3oBble JJornueckue aeicTBu:

— BBIABJIATH U XapPaKTCPU30BATh CYIICCTBCHHBIC NPU3HAKU MAaTCMATUYCCKUX 06”I)€KTOB, HOHﬂTHﬁ,
OTHOIIICHUH MCKAY NNOHATUAMU,

— (opMyIHpOBATH ONPEEIICHNS MOHITHN; YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCu(UKAIIH,
OCHOBaHUs 1J11 000011IEHUS U CPAaBHEHUS, KPUTEPUH IPOBOIUMOTO aHAJIMN3a;

— BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATE CYKIICHHS: YTBEpAUTEIbHbIEC U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U 00IIHE;

— YCJIOBHBIC; BBIABIATL MATEMATUUCCKNEC 3aKOHOMEPHOCTHU, B3AMUMOCBA3H U IPOTUBOPCHUS B q)aKTaX,
JaHHBIX, Ha6JIIOI[eHI/I$IX N YTBCPKIACHUAX,

— HIpeajiaratb KpUTCpruHn 1JIs1 BBIABICHUA SaKOHOMepHOCTCI‘/‘I nu HpOTHBOpG‘IHﬁ;

— JIe7IaTh BBIBOJIBI C UCIIOJIB30BAHNEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

— Ppa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE JOKA3aTeIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKCHHSI; BRIOUPATh CIIOCO0 perieHus yueOHoH 3a1a4un
(cpaBHMBATh HECKOJIBKO BapUAHTOB PELICHHUs, BBIOMpaTh Hanbosee MOAXOIAIINN ¢ ydETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKHe AeCTBUA:

— HMCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHG}IOB&TGJ’IBCKI/HZ HHCTPYMCHT IIO3HAHUA

— (I)OpMYJ]I/IpOBaTB BOIIPOCHI, (pI/IKCI/Ip}IIOH_II/IC IMpOTUBOPCUHUC, HpOGJ’ICMy, CaMOCTOATCIIbHO
YCTaHaBJIMBATb HCKOMOC U JAHHOC, (bOpMI/IpOBaTB THUIIOTE3Y,

— apryMCHTUPOBATH CBOIO MO3UINIO, MHCHUC,

— TIPOBOJUTH MO CAMOCTOSTEIILHO COCTABJICHHOMY IIJIAaHY HECJIOXKHBIM SKCIIEPUMEHT, HEOOIIbIIIOE
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXIy cOO0H;

— CaMOCTOSITENILHO (GOpMYyITUPOBaTH 0000IIEHNUS M BBIBOBI IO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJFOZICHUS, MICCIIEIOBAHUSI, OIIEHUBATH JIOCTOBEPHOCTD MOTYYEHHBIX PE3YJIBTATOB, BHIBOJOB U
00001IeHHIT; TPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MIPOIIECCa, a TAK)KE BBIABUTATH MIPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.



Patora ¢ undopmaumeii:

— BBIABJIATH HEAOCTATOYHOCTHh U I/I361>ITO‘-IHOCTB I/IH(I)OpMaL[I/II/I, JaHHBIX, HeO6XOI[I/IMBIX JJIA peH_ICHI/ISI
3aa4K;

— BBIOMpATh, AHATM3UPOBATH, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTH POpMy MpencTaBieHUs] HHOOPMAIMH U WIUTIOCTPUPOBATH PEIIaeMble 331a4l CXEMaMH,
IrarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHUBATh HAAEKHOCTh HH(POPMAIIUU TIO KPUTEPUSAM, PEATIOKECHHBIM YUUTEIEM HUITH
c(OpMYITUPOBAHHBIM CAMOCTOSITENHHO.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OeliCEUs 00ecneuusam chopmupo8aHHOCmy COYUATLHBIX
HABbIKOG 00YYAIOUUXCAL.

Oo01menne:
— BOCHPUHUMATH U (GOPMYITUPOBATE CYKIACHHS B COOTBETCTBUHU C YCIOBHIMH U LEISIMH OOIICHUS;

— SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBaTb
MOSICHCHUA 110 X0y PCIICHUS 3aa9U, KOMMCHTHUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yibTar; B X0A¢C O6CY)KI[€HI/I$I
3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[3.€MOIZ TEMBI, HpO6JI€MBI, pemaeMoﬁ 3aJa4l, BBICKA3bIBaTb
HACH, HAICJICHHLIC HA ITOMCK PCIICHUS;

— COIIOCTaBJISITh CBOU CYXACHHUS C CYKICHUSIMH JIPYIHX YYaCTHUKOB JAMajora, 0OHapy>KuBaTh
pasyinuue U CXOJACTBO MO3ULUH;

— B KOPPEKTHOH Gopme GopMyTupoBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS,
— MPEICTABIATh PE3YNIbTATHI PEIICHHS 3a]]a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TTPOCKTA;

— CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUIEHHS C YUETOM 3aJ1ay IMpe3eHTallud U 0OCOOEHHOCTEN
ayJUTOpPUH.

CoTpyaHun4ecTBo:

— IMOHUMATh U HUCIIOJIE30BaTh IPCUMYIICCTBA KOMaHIHOH 1 HHHHBHﬂyaﬂbHOﬁ pa60TBI IIpH pCHICHUHA
y‘le6HHX MAaTEMATHYCCKUX 3a1a4;

— MNPUHUMATH LEIb COBMECTHON JESITEbHOCTH, IUIAHUPOBATh OPraHU3alii0 COBMECTHOM paboThI,
pacnpenenaTs Buabl paboT, JOrOBapUBAThLCS, 00CYKAATh IPOLECC U pe3yabTaT padoThI;

— 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH; y4acTBOBATh B IPYNNOBLIX (popmax paboThl (00CyXI€HNUS,
00MEeH MHEHHSIMH, MO3TOBbIE IITYPMBI U JP.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAUHHUPOBATHE CBOU )IefICTBHH C ApYTUMHU YWICHAMU KOMaHbI;

— OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIINKA MPOJYKT [0 KPUTEPHUIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJCUCTBUS.

3) Yuueepcanvuvie pezynamuensie oelicmeus obecneuusaiom GopmuposaHue CMulCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, AITOPUTM PeIlieHus 3a1aui (WK €ro 4acTh), BBIOMpPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.



CaMOKOHTPOJIb:

— BIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MIPOLIECCa M PE3YNIbTaTa PEIICHHs
MaTeMaTH4YeCKOM 3a71auM;

— MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELIECHUH 33[1a4l, BHOCUTb KOPPEKTHUBBI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlIGHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;

— OLIGHUBATh COOTBETCTBUE PE3YbTATA ACATEIBHOCTH IOCTABICHHON IIETIN U YCIOBUSAM, OOBACHSITH
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 11e)I, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yucyia 1 BBIYUCICHUSA
[TornMmarh 1 MPaBMWIBHO YHOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPaIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH
U JECATUYHBIMU JIPOOSMH.

CpaBHHMBATH U yNOPSA0YMBATH HATYpaAJIbHBIC YUCIIA, CPABHUBATH B IPOCTEUIIINX CIIy4astX OOBIKHOBEHHBIC
Ipo0u, AeCITUUHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YMCI0BOI) IPSAMOM ¢ COOTBETCTBYIOLIUM €M YUCIIOM U U300paxarhb
HaTypaJIbHbIE YHCJIa TOUKAMH Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOM.

Boimonsate apupmeTnyeckre 1efcTBUSA C HaTYpaJbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU JAPO0sSMU B
MIPOCTEUIINX CIIyYasix.

BbInonHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN.
OxpyrisTh HaTypajibHbIEC YHUCIIA.

PemieHue TeKCTOBBIX 3a7a4
Pemiate TekcTOBBIE 3a0aUn apI/I(I)MeTI/I‘{eCKI/IM CITOCOOOM H C IIOMOIIbIO OPTAaHU30BAHHOTO KOHCYHOI'O
Hepe60pa BCCX BO3MOKHBIX BAPHAHTOB.

Pemiate 3ala4yu, COACPIKAIINEC 3aBUCUMOCTH, CBA3BIBAIOIINEC BEJIIMUNHBI: CKOPOCTh, BPEMs, pACCTOSIHHUC,
OCHa, KOJIM4YC€CTBO, CTOUMOCTbD.

Hcnonn3oBaTh KpaTKu€ 3a1incCu, CXEMbI, Ta6J'II/IHI>I, 0003HAUYCHHS IIpu pCIICHUMN 3a1a4.

ITonp30BaThCA OCHOBHBIMU €IUHUIIAMU HU3MCPCHUS: ICHBI, MACChI; PACCTOSAHUS, BDEMCHHU, CKOPOCTH;
BBIPpAXKATb OJHU €AWHUIBI BEJIN- YAHBI YCPE3 APYTUC.

W3Bnekarb, aHanM3UpOBaTh, OLIEHUBATh HHPOPMAIUIO, IPECTABICHHYIO B Ta0IMIIE, HA CTOI0YaTON
JTUarpaMMe, MHTEPIPETUPOBATH MPECTaBICHHBIC TAHHbBIE, HCTIOJIb30BaTh JJaHHBIC TIPH PEIICHUH 3a/1a4.

Harasignasi reomerpust

[Tonb30BaThCsA reOMETPUUECKUMHU MOHITUSMU: TOUKA, NPsMasi, OTPE30K, JIy4, Yrojl, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KPYT.

[TpuBOIUTH MpUMEPHI OOBEKTOB OKPYKAIOLIETO MUPaA, UMEIOIIHNX (OPMY U3YyUEHHBIX T€OMETPHUUYECKIX
dburyp.

Hcnonb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C YIVIAMU: BEPILIMHA CTOPOHA; ¢ MHOIOYTOJIbHUKAMHU: yToJl,
BEpIINHA, CTOPOHA, AMArOHAJIb; C OKPYXKHOCTBIO: painyc, IUAMETp, LIEHTP.

N306paxarh U3ydeHHbIE T€OMETPUUYECKUE (PUTYpPhl HAa HEJTMHOBAHHOM U KJIeT4aTOl Oymare ¢ moMoIIbio
LUAPKYJIS U JIMHEVKU.

HaxoauTh 1uHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIIbIO JINHEHKH, CTPOUTH OTPE3KU
3aJIaHHOM JUITMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajanyca.

Hcnons30BaTh CBOWCTBA CTOPOH U YIVIOB IIPSIMOYTOJIBHUKA, KBaJApaTa sl UX ITOCTPOEHUs, BBIYMCIICHUS



TJIOMIAIN U TIEPUMETPA.

Beraucnars mepuMeTp u IIonaas KBajapaTa, IpsSMOyrolbHUKA, (UTYP, COCTABICHHBIX M3
PSIMOYTOJIBHUKOB, B TOM 4Hcie (GUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaThCs OCHOBHBIMU METPUUECKUMU €AMHULIAMU U3MEPEHHUS ITTMHBI, [JIOIIAIN; BBIPAXXaTh OJJHU
€MHHULIbI BEJIMYUHBI UepE3 APYTHe.

Pacno3naBath mapaJiICICIuIICa, KY6, HCII0JIB30BaTh TCPMHUHOJOIMIO: BEPUIMHA, pe6po I'paHb, UBMCPCHUAA,
HaXOJUuThb UBMCPCHUA MapalJICJICIIUIICAA, KY63

Beruuciate 006EM Ky0a, apasuienenumneia mo 3a1aHHbIM U3MEPEHUSIM, TT0JIb30BAThCs €INHUIIAMA
U3MEpeHHs 00BEMA.

PemnraTtes HectoXHEBIE 3aaa4d Ha UBMCPECHUEC 'COMECTPUYCCKUX BECJIIMYMH B IIPAKTUYCCKHUX CUTyallusX.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne HaumeHoBaHue pa3esioB u KosimnuecrBo yacos Hara Buabl aesTeIbHOCTH Busael, popmbl JnexkTpoHHbIe (HU(POBLIE) 00pa3oBaTeJbHbIE
n/m | TeM mporpamMmbl H3ydeHust KOHTPOJISI pecypest
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTsl padoTsl
Pa3zgen 1. HarypaiabHble yncia. JleficTBUSI ¢ HATYPAJIbHBIMHM YHCJIAMHI
1.1. | JlecaTuuHast cHCTEMa CUHCIICHUSL. YuTath, 3aMMChIBATh, CPABHUABATH HATYpAlbHBIE YHCIIA; TIpeyIarath i | YcTHbli onpoc; | https://resh.edu.ru/subject/lesson/7719/start/316204/
00CyXaath CrocoObl YIOPSA0UHBAHKS YHCEIT;
3HAKOMHTBCS C HCTOPUEH PasBUTHS apH(METUKH;
1.2. | Psin HaTypabHBIX YKCEIL. Yurath, 3aMMCHIBATD, CPABHUBATH HATYPANbHbBIC YMCIA; IPeANarath 1 | YcTHBIA onmpoc; | https://resh.edu.ru/subject/lesson/7719/start/316204/
00cyxaaTh criocoObl yHOPsJOUMBAHUS YHCE; ITucpMenHBIiI
KOHTPOJIb;
CamooneHka ¢
HCIIONB30BaHAEMY
OneHouHOro
JIHCTaY,;
1.3. | HatypanbHslii psz. YuTath, 3aMMCHIBATh, CDABHUABATH HATYpANbHBIE YHCIIA; TIPeuIarath | YcrHbii onpoc; | https://resh.edu.ru/subject/lesson/7719/start/316204/
00cyx1aTh criocoObl yHOPsJOUMBAHUS YHCEI; IpaxkTiyeckas
BeinonusaTh apudmernueckue ASHCTBUS ¢ HATYpaIbHBIMU YUCIIAMHU, pabora;
BBIYUCIISITH 3HAUCHHS! YHCIIOBBIX BRIPAKEHHIT O CKOOKaMH 1 0e3
CKOOOK;
1.4. | Yucno 0. HccrenoBaTh cBOMCTBA HaTypanbHOro psiza, uncen 0 u 1 mpu Vernerii onpoc; | https://resh.edu.ru/subject/12/5/
CIIOKEHHH H YMHOXEHHH;
1.5. | HatypanbHble uncia Ha HN300paxats KOOPAMHATHYIO PAMYIO, OTMEYATh Yicia Toukamu Ha | [Ipaktudeckas https://resh.edu.ru/subject/12/5/
KOOPIMHATHOMN TPSIMOH. KOOPIMHATHOM MPSMOM, HAXOUTH KOOPAMHATHI TOUKH; pabora;
1.6. | CpaBHeHue, OKpyriieHHE Yurark, 3aIMCHIBATH, CPABHUBATH HATYPAJIBHbIE YKMCIIA; IPEIaraTh U | [IMChMEeHHBII https://resh.edu.ru/subject/lesson/7718/start/316232/
HATyPaJIbHBIXIHCEIL. 00CyX1aTh CrIocOObl YIOPSI0UHBAHIS YHCEIT; KOHTPOJIb;
Vcronb30BaTh MPaBUIIO OKPYTIICHAS HATYPAIBHBIX YHCEN,
1.7. | Apudmernueckue neicTBHS C BbInonHsTs apudpMeTHIECKre JEHCTBYSA C HATYpalbHbBIMU yuciamu, | KoHTposbHas https://resh.edu.ru/subject/lesson/7723/start/272294/
HATYPATbHBIMU THCIAMH. BBIYUCIIATH 3HAUECHHS YMCIIOBBIX BBIPAKEHHIT CO CKOOKaMu 1 0e3 paborta; https://resh.edu.ru/subject/lesson/7717/start/235285/
CKOBOK; https://resh.edu.ru/subject/lesson/7722/start/287667/
TpuBOAKTH, pa3dUpaTh, OLEHUBATH PA3INYHbIEC PEIIEHHS, 3aITHCH
peLIeHu TEeKCTOBBIX 3a/a4;
KpuTHYecKH OLIEHHBATH TTOJIYYEHHBIH Pe3yIIbTaT, OCYIIECTBISTh
CaMOKOHTPOJIb, IPOBEPSIsi OTBET HA COOTBETCTBHE YCIOBHIO,
HaXO/UTh OLIMOKY;
1.8. | CoiicTBa HyIIs P CIOKEHUHN 1 HccreoBaTh CBOMCTBA HAaTypaibHOro psifa, uncen 0 u 1 mpu JIMKTaHT; https://resh.edu.ru/subject/12/5/
YMHOKCHHH, CBOHCTBA €IMHHIIBI CIIOKEHHH U YMHOXEHHH;
IPH yMHOKEHHH. BbInonHATS apudMeTHIECKHe IEeHCTBHS C HATYPATBHBIMH YHCIIAMH,
BBIYHCIISITh 3HAYCHHS YHCIIOBBIX BBIPAKEHHH CO CKOOKamu u Oe3
CKOOOK;




1.9.

HepeMeCTHTCJ’ILHOC u
COYETaTeIbHOE CBOWCTBA
CJIOKECHUA U YMHOKCHUA,
pacrpeacmTeIIbHOC CBOWCTBO
YMHOXEHUSA.

Hcnonb30BaTh MPH BEYUCICHHUAX IEPEMECTUTENIBHOE H
COYETATEIHOEC CBOUCTBA CIIOKCHUS H YMHOXKCHHUS,
pacHpe/eNMTeIbHOE CBOMCTBO YMHOMKEHHS;

Yerslit onpoc;

https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7724/start/311531/

1.10. | Jlenurenu u KpaTHbIC YHCIA, DopMyIHpoOBaTh ONPEETEHNS JENUTENs H KPATHOTO, Ha3hIBATh KonrponbHas https://resh.edu.ru/subject/lesson/7748/start/233487/
pasiokKeHUe YKcIia Ha JEINTENH W KPaTHbIC YHCIIa; PACIIO3HABATH IPOCTHIC M COCTABHBIC pabora;
MHOXHTEIIH. qucina; popMyIHPOBATh M HPUMEHSTh IPU3HAKY ASINMOCTH Ha 2, 3,
5,9, 10; npuMeHSITh aIrOPUTM PA3JIOKEHHUS YHCIa Ha MPOCThIE
MHOXKHTENH; HAXOAUTH OCTATKH OT JICJICHHSI U HETIOJIHOE YaCTHOE;
1.11. | Jlenenue ¢ ocTaTKOM. DopMyIMpoBaTh ONpeeNeHIs AeTUTEN U KPAaTHOTO, Ha3bIBAaTh IucemennsIi https://resh.edu.ru/subject/lesson/7709/start/325151/
JEIUTEIN U KPATHbIE YNCII; PACTIO3HABATH IIPOCThIC U COCTABHBIC KOHTPOJIb;
yucina; GopMynupoBaTh U IPUMEHATH NPU3HAKU JIETUMOCTH Ha 2, 3,
5,9, 10; npMeHATH aNrOpUTM Pa3I0KEHUS YUCIIA Ha IPOCThIE
MHOXHUTENH; HAXOAUTh OCTATKH OT JSJICHHS M HEMOJIHOE YaCTHOE;
1.12. | ITpocTble ¥ COCTAaBHBIC YHCIIA. BomonnaTs apudMeTHuecke IeHCTBUA ¢ HATYpaIbHBIMH yiclIaMy, | CaMooleHKa ¢ https://resh.edu.ru/subject/lesson/7749/start/313626/
BBIYNCIISITH 3HAUCHHS YHCIIOBBIX BRIPAKCHHIT O CKOOKaMK 1 0e3 HCIIONB30BaHAEMY
CKOOOK; O1eHOYHOTO
JIHCTaY;
1.13. | [pusnaku genmuMocTy Ha 2, 5, @DOpMyJIUPOBATH OMpE/IENIEH s ASUTEINs. i KPATHOrO, HA3bIBATh 3auer; https://resh.edu.ru/subject/lesson/7750/start/325275/
10, 3, 9. JEIUTENH 1 KPATHBIC YHCIIa; PACIIO3HABATD MPOCTHIC  COCTABHBIC
qucia; HOopMyIIHPOBATh M IPUMEHSTH IPU3HAKK ISIUMOCTH Ha 2, 3,
5,9, 10; NpUMEHATH aNrOPUTM Pa3I0KEHHS YHUCIIAa HA IPOCThIE
MHOYKHTENH; HAXOAUTh OCTATKH OT JIENICHHSI U HETIOJIHOE YaCTHOE;
1.14. | Crenenb ¢ HaTypanbHBIM 3anuceIBaTh MPOM3BEICHNE B BUIE CTCIICHHU, YHTATH CTENCHH, Tecruposanue; | https:/resh.edu.ru/subject/lesson/7713/start/272325/
IIOKa3aTeNeM. HCIIONB30BaTh TEPMUHOJIOTHIO (OCHOBAHHE, TI0KA3aTellb), BEIYUCIATH
3HAYEHHsI CTEICHEl;
1.15. | YncnoBsle BoIpaKEHHUS; OPSI0K BBINOTHATE IPHKHUAKY M OLEHKY 3HAYCHHH YMCIOBBIX BBIPAKEHHH, IucsMeHHBIH https://resh.edu.ru/subject/lesson/7708/start/325182/
JeHCTBHIA. peJyIarath U IPHMEHSTh IPHEMBI IPOBEPKH BBIUHCIICHNI; KOHTPOJIb;
DopMyIHpOBaTh U IPUMEHSTH PABHUJIA IIPe0Opa3OBaHHs YHCIOBBIX
BBIPAJKEHHI HA OCHOBE CBOHCTB apu(METHUECKHX NeHCTBHIA;
1.16. | PemeHne TeKCTOBBIX 3a/1a4 Ha PeraTh TeKCTOBBIE 33124l ApUPMETUYECKIM CIIOCOOOM, KonTponbHast https://resh.edu.ru/subject/12/5/
Bce apuMeTHIECKHE ACHCTBHS, HCTIOJIB30BATh 3aBHCHMOCTH MEK/y BEJIMYMHAMH (CKOPOCTB, BpeMsi, | paboTa;

Ha JIBHXKCHHUE U ITIOKYIIKH

paccTosiHNe; IIeHa, KOITMYECTBO, CTOMMOCTb H JIP.): aHAJIM3UPOBATh U
OCMBICIIMBATh TEKCT 33124, leped)opMyTHpOBaTh YCIIOBHE,
U3BIEKATh HEOOXOANMBIE TaHHBIE, yCTAHABIHBATE 3aBHCUMOCTH
MEXIy BeIMIHHAMH, CTPOUTH JIOTHIECKYIO IIETIOUKY PacCyKIeHHIA;

Hroro no paszzeny:

43

Pa3pnen 2. Harsignas reomerpusi. Jlunum

H HA IUVIOCKOCTH

2.1.

Touxa, npsiMasi, 0TPE30K, JIyy.

Pacmo3HaBaTh Ha 4epTexKaxX, PUCYHKAX, ONUCHIBATH, HCHIOIb3Ys
TEPMUHOJIOTHUIO, I H300pa)kaTh C IOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyd, YTOlI, JOMaHyIo,
OKPY’KHOCTb;

VYeTHbli onpoc;

https://resh.edu.ru/subject/lesson/7741/start/312461/




2.2. | Jlomanas. PacriosHaBarh, IPUBOAUTH MPUMEPHI 00HEKTOB PEATLHOTO MUPA, CaMoolIeHKa ¢ https://resh.edu.ru/subject/12/5/

nMeronux GopMy U3ydEeHHBIX (UTYp, OLCHUBATh UX THHEHHbIC HCTIONB30BAHUEM
pasMepsl; OneHoyHOro
JINCTaY,

2.3. | U3mepeHne JIMHBI OTPE3Ka, BBIYHCIATE IIMHBI OTPE3KOB, TOMAaHBIX; ITpaxTudeckast https://resh.edu.ru/subject/lesson/7740/start/234851/
METPHYECKUE €IMHHIIBI TToHMMATB M UCTIOJIB30BATD [IPH PELICHHH 33/1a4 3aBHCUMOCTH MeKIy | paboTa; https://resh.edu.ru/subject/lesson/7739/start/233456/
W3MEPEHHUsl THHBI. €IMHHUI[AMH METPHYECKOI CHCTEMBI MEp; 3HAKOMUTHCS C

HEMETPHYECKUMHU CHCTEMAaMH Mep; BBHIPAXATh UTHHY B Pa3IHYHbIX
SIIMHULAX H3MEPEHHS;
2.4. | OKpYXHOCTb M KPYT. Pacro3HaBaTh Ha YepTeKax, PUCYHKAX, OMHCHIBATD, HCIIOIb3Ys TTucpMeHHBII https://resh.edu.ru/subject/lesson/7736/start/312523/
TEPMHUHOJIOTHIO, U H300paxaTh C IOMOMLIBIO YEPTEKHBIX KOHTPOJIb;
MHCTPYMEHTOB: TOUKY, IPSMYIO, OTPE30K, JIyd, yroJl, JOMaHyIo,
OKPY)KHOCTb;
Pacro3HaBaTth, IPUBOUTH IIPHMEPBI 00BEKTOB PEaIbHOrO MUpa,
umeromux Gopmy u3ydeHHbIX GUryp, OLEHUBATH UX JINHEHHbIE
pasMepsl;

2.5. | Ilpaktuueckas Pacrno3HaBath 1 H300paXarh Ha HEIMHOBAHHOM U KieT4aroit 6ymare | Ilpakrndeckas https://resh.edu.ru/subject/12/5/
pabora«Iloctpoenue TIPSIMOH, OCTPBIH, TYTOH, pa3BEPHYTHIN YIJIBl; CPABHUBATH YIIIBI; pabora;
y30pa 13

2.6. | Yron. PacriosHaBath 1 M300paXaTh Ha HEJTMHOBAHHOMN M KieTyaTol Oymare | YerHsiii onpoc; | https://resh.edu.ru/subject/lesson/7735/start/234882/

NPSAIMOM, OCTPBI, TYIIOW, Pa3BEPHYTHIH YIJIbl; CPABHUBATB YIJIbI;
2.7. | IIpsMOiA, OCTPBIH, TYIOi 1 Hcronb30Bath TMHEHKY ¥ TPAHCTIOPTHP KaK HHCTPYMEHTBI JUIS Vernsiii onpoc; | https://resh.edu.ru/subject/lesson/7735/start/234882/
Pa3BEPHYTHII YIIIBI. MIOCTPOCHHS U M3MEPEHHUS: U3MEPSITh JUIMHY OT Pe3Ka, BEINUYNHY YIIa;

CTPOHTH OTPE30K 3aAaHHOI [UTHHBI, yTOJI, 3a/IaHHOM BEIMYNHBI;
OTKJIA/IbIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH OKPYKHOCTD
3a[JaHHOTO pajInyca;

2.8. | UsmepeHue yrios. Vcronb30BaTh IMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTBI JUISI [MucsMeHHBI https://resh.edu.ru/subject/lesson/7735/start/234882/
MOCTPOCHHS M H3MEPEHHUS: H3MEPATH [UTHHY OT pe3Ka, BeJMIMHY YIiIa; | KOHTPOJIb;
CTPOUTH OTPE30K 331aHHOM JTHHBI, YTOJ, 33{aHHON BEJIMYHHBI;
OTKJIA/IbIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH OKPYKHOCTD
3aJIaHHOTO pajiuyca;
Pacro3HaBath 1 n300paxarh Ha HEIMHOBAHHOM U KIIeT4aToi Oymare
TIPSMOH, OCTpPBIH, TYNOH, pa3BEPHYTHII yIJIbl; CPABHUBATD YIJIbI;

2.9. | [pakruyeckas pabora Hcronp30BaTh THHEHKY M TPAHCIIOPTHP KAK HHCTPYMEHTBI JUIS IpakTryeckast https://resh.edu.ru/subject/12/5/
«IloctpoeHne [OCTPOEHHS M H3MEPEHHS: H3MEPATH [UTHHY OT pe3Ka, BelHIKuHY yria; | padoTa;
yrio»lIpakrrnyeckas CTPOUTH OTPE30K 3a/1aHHOM JTHHBI, YTOJ, 33IaHHON BEJIMYHHBI;

pabota«IlocTpoenue yriaos»

OTKJIa/IBIBATh [IUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTD
3a[JaHHOTO pajnyca;

HccenenoBath Gurypsl 1 KOHQUTYpaIMK, UCTIONB3YS HU(PPOBbBIE
pecypchr;

Hroro no paszzeny:
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Pasnen 3. O0bIkHOBEHHBIE APOOH




3.1

Hpo0s.

MozenupoBath B rpaduuecKoil, IpeaMeTHOH GopMe, ¢ MOMOIIBI0
KOMITBIOTEPA MOHATHS U CBONCTBA, CBA3AHHBIEC C OOBIKHOBEHHOI
IpoObIo;

Yurath 1 3aKCHIBATh, CPABHUBATH OOBIKHOBEHHbIE APOOH,
npeIarath, 060CHOBBIBATE U 00CYKIATH CIIOCOOBI YIIOPSIOYHBAHHSI
npobeit;

HW3006paxath 0OBIKHOBEHHBIEC POOH TOYKAMH HAa KOOPAUHATHOMN
MPSIMOIA; HCIIOIB30BATh KOOPAMHATHYIO IPAMYIO ISl CPABHEHHS
Ipodeid;

MozenupoBaTh X0/ PEIICHHS 3a1a4H ¢ IOMOIIBIO PHCYHKA, CXEMBI,
TaOJIUIBL;

Kpurtruecku OneHuBaTh MOTyIEHHbIH Pe3yIbTaT, OCYIIECTBISATh
CaMOKOHTPOIIb, IPOBEPsIsi OTBET HA COOTBETCTBUE YCIOBHIO,
HaXOUTh OIIMOKH;

KonTtposnbHas
paborta;

https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7781/start/269488/

3.2. | IlpaBuibHBIC W HEMIPABUIIbHBIC TIpezcTaBisTh CMEIAHHYIO APO0b B BHJIE HENPABUIBHOM U BbLAENATH | YCTHBIHA onpoc; | https://resh.edu.ru/subject/12/5/
Ipodu. LEITYIO YacTh YKMCIIA U3 HENPaBHILHON Jpo0H;

3.3. | OCHOBHOECBOICTBO APOOH. @opMyITHPOBATE, 3aIACHIBATE C IOMOIIBI0 OYKB OCHOBHOE CBOicTBO | YcTHsI ompoc; | https://resh.edu.ru/subject/12/5/
0OBIKHOBEHHOM JJPOOH; UCIIOIb30BAaTh OCHOBHOE CBOUCTBO JIPOOH 115
COKpallleHUs APpo0eH 1 NPHUBEJEHHs JPOOH K HOBOMY 3HAMEHATEIIIO;

3.4. | CpaBuenue npobeii. YuTaTh M 3aMMCHIBATH, CPABHUBATH OOBIKHOBEHHbIE APOOH, JIuKTaHT; https://resh.edu.ru/subject/lesson/7776/start/233239/
Tpezyarath, 000CHOBBIBATH U 0OCYKAATH CIIOCOObI YIOPSI0YHBAHHUS
npo0eid;

3.5. | CrioKeHNe U BEIYHTAHIE BbInoNHAT apudMeTHIecKe IeHCTBHS ¢ OOBIKHOBEHHBIMH KourponbHas https://resh.edu.ru/subject/lesson/7774/start/313297/

OOBIKHOBEHHBIX JIPOOEii. IpOOSIMH; TIPUMEHSITH CBOHCTBA apH(METHIECKHX ASHCTBHIT 1S pabota; https://resh.edu.ru/subject/lesson/7771/start/313328/
PALMOHAIIN3ANH BEIYUCIIEHUH;
3.6. | Cmemannas 1po0b. ITpencTaBIsTh CMEIIAHHYIO IPOOb B BHJIE HEMPABHIIBHON U BbIAEIATE | [THChMEHHBII https://resh.edu.ru/subject/lesson/7761/start/288262/
IEJTYI0 YaCTh YKCIIA M3 HENPABUILHON JApOOH; KOHTPOJIb;

3.7. | YMHOXeHHe U JeneHne BBIMOIHATE apUMETHIECKHE IEHCTBHS C OOBIKHOBEHHBIMH TectupoBanue; https://resh.edu.ru/subject/lesson/7769/start/290790/
OOBIKHOBEHHBIX JIpOOEii; IpoOSMU; TIPUMEHSTH CBONCTBA apu(METHUECKHX AeHCTBHIT 1St https://resh.edu.ru/subject/lesson/7766/start/234944/
B3aHMHO-00paTHBIE JPOOH. PpalLOHAIN3ALMH BEIYUCICHUH;

BBINONIHSAT TPUKKAKY M OLEHKY Pe3yJbTaTa BEIYHCICHHI;
Hpeiarath ¥ MPUMEHSTb PUEMBI IPOBEPKH BBIYHCIICHHIT;
Mo1enrpoBaTh X0/ PELICHHS 3a/[a4H C IOMOIIBIO PHCYHKA, CXEMBI,
TaOJHIIBI;

3.8. | Pemenne TeKCTOBBIX 33/1a4, CO Perath TeKCTOBBIE 3a/1a4H, COICPIKAIIIE IPOOHBIE TaHHbIE, U 3anaun | [TuChMeHHBbII https://resh.edu.ru/subject/lesson/7758/start/233270/

JepKaIux 1podu. Ha HaXOK/ICHUE YaCTH LEJOr0 U LENOr0 [0 ero YacTH; BBISBIATD HX | KOHTPOJIb;
CXOJICTBA U PAsIHYHSL;
MoIenrpoBaTh X0/ PELICHHS 3a/[a4t C IOMOIIBIO PHCYHKA, CXEMBI,
TaOIUIIBL,
3.9. | OcHoBHbIe 3a 1a4n Ha APOOH. Pemmath TeKCTOBBIE 3a/1aul, CofiepIKalIie IpoOHbIe TaHHbIe, U 3anauy | [TucbMeHHSIH https://resh.edu.ru/subject/12/5/
Ha HaXOK/ICHUE YaCTH LEJOr0 U LENOr0 MO ero YacTH; BBISBIATD HX | KOHTPOJIb;

CXOJICTBA U Pa3JIHYHsL;
MoenupoBaTh X0/ PENIEHHs 3a/1a49H C TOMOIIBIO PUCYHKA, CXEMBI,
TaOJIHIIBL;

Kpurraecku OleHUBATh MOTyIEHHbII Pe3yIbTaT, OCYIIECTBIATh
CaMOKOHTPOIIb, IIPOBEPSisl OTBET Ha COOTBETCTBUE YCIOBHIO,
HAXOJUTh OLIHOKH;




3.10. | [IpumeneHne GyKB juist 3amUCH @OopMyTHPOBATE, 3aIACHIBATE C IOMOIIBI0 OYKB OCHOBHOE cBoiicTBo | TectupoBaunue; | https://resh.edu.ru/subject/12/5/
MaTeMaTHYECKHX BbIPAKEHHIT 1 OOBIKHOBEHHO# pO6H; HCIIOIB30BATH OCHOBHOE CBOWCTBO APOOH JUIst
HPeIIOKEHHH COKpalleHHUs Apo0eil M NPHBEICHHs ApoOH K HOBOMY 3HAMEHATEIIIO;
ITpuBOAKTH, pa30UpaTh, OLEHUBATH PA3IMYHbIC PELICHHUS, 3AIIHCH
PpeLIeHHiT TEKCTOBBIX 3a/1a4;

Kpurnuecku oLeHHBaTh OMYYeHHbIH Pe3yJIbTaT, OCYIECTBIATh
CaMOKOHTPOJIb, IPOBEPssi OTBET HA COOTBETCTBHE YCIOBHIO,
HAXOMTh OLIMOKH;

Hroro no paszaeny: 48

Pasnen 4. Harusinasi reomeTpusi. MHOroyroibHUKH

4.1. | MHOrOyroJIbHUKH. OmHKCHIBaTh, UCIIOJB3Ysl TEPMUHOJIOTHIO, H300paKATh C IOMOLIBIO Vernsiii onpoc; | https://resh.edu.ru/subject/lesson/7727/start/325306/
4epPTEKHBIX HHCTPYMEHTOB H OT PYKH, MOACINPOBATH U3 GyMaru
MHOTOYTOJIbHHKY;

IpuBoaKTH MpUMEPBI 0OBEKTOB PEATHHOTO MUPA, UMEIOIIHX (HOpMy
MHOTOYTOJIbHUKA, IPSIMOYTOJIbHIKA, KBAJ[paTa, TPEyrolbHUKa,
OLICHUBATH UX JIMHEHHbIC pa3MepBl;

4.2. | YeTbIpéXyronbHHUK, HccnenoBarh CBOWCTBA IPSIMOYTOIBHHKA, KBA/J[paTa IyTéM IucsMeHHBIH https://resh.edu.ru/subject/lesson/7733/start/233518/
[PSIMOYTOJIBHAK, KBaJIPaT. 9KCIIEPUMEHTA, HAOJIOACHHSI, H3MEPEHHs1, MOJEITPOBAHHS; KOHTPOJIb;
CPaBHHMBATH CBOMCTBA KBA/IPaTa M NPAMOYTOJIbHUKA;

Pacno3HaBaTh UCTHHHBIE U JIOXKHBIC BHICKA3BIBAHHS O
MHOTOYTONbHIKAX, IPUBOAUTH [PHMEPBI M KOHTPIIPUMEDBI;
Hcronb30BaTh CBOWCTBA KBAJAPATHOM CETKHU JUIs IIOCTPOEHHS PUTYD;
Ppa30HBaTH MPAMOYTONBHUK HA KBAJPATBI, TPEYTOJLHAKH; COCTABIIATH
(Uryphl U3 KBapaToB M MPSIMOYTOJLHHKOB H HAXOAUTH MX TLIOLIA/b,
Ppa30uBaTh GUIYPHI HA IPSIMOYTOJIBHAKH M KBAIPATHI M HAXOIUTH HX

IUTOIIA B,
4.3. | Ilpakrudeckas paGota CrpouTh Ha HEIMHOBAHHOM U KiIeTdaroil Gymare KBajpaT u Ipakruyeckast https://resh.edu.ru/subject/12/5/
«ITocTpoeHue MpsIMOYTONbHAKA ¢ HPSIMOYTOJIBHIK C 3aaHHBIMH JUINHAMI CTOPOH; pabora;
3aIaHHBIMH CTOPOHAMH Ha Pewars 3a/1aun U3 peabHOM KU3HH, IPEJIarath U 00CyKIaTh
HEJIMHOBAHHOM Oymare». PpasIIMUHBIE CIIOCOOb! PELICHIS 3a1aY;
4.4, | TpeyroibHUK. HN306paxath 0CTPOYToIbHbIE, IPSIMOYTONbHBIE H TYNOYTOJIbHbIC CaMooleHKa ¢ https://resh.edu.ru/subject/lesson/7734/start/234913/
TPEYrOJNbHHUKH, HCTIOJIB30BaHHEM
OneHnouHoro
JIHCTaY;

4.5, | [nomap U epuMeTp BbIYHCIISTS: IEPUMETP TPEYTOIBHUKA, TIPSIMOYTOIbHUKA, ITicbMeHHBIH https://resh.edu.ru/subject/lesson/7732/start/325583/
TPAMOYTOJIbHUKA 1 MHOTOYTOJIBHUKA; TIIOMIA (b IPIMOYTONBHIKA, KBaJIpaTa; KOHTpOJIb; https://resh.edu.ru/subject/lesson/7754/start/280639/
MHOT'OYTOJIbHUKOB, HccnenoBats cBoiicTBa NpsAMOYTOJIbHUKA, KBapaTa MyTEM
COCTABJICHHBIX U3 OKCIIEPUMEHTA, HAOIIOIEHHS, H3MEPEHHSI, MOJIETMPOBAHHS;

NPAMOYTOIBHUKOB, €IMHUL[BI CPaBHHMBATH CBOMCTBA KBA/JPaTa M MPAMOYTOJIbHHKA;

W3MEPEHHS TIOMIAIH. BbIpaxaTh BENMYHHY TUIOMA/U B PA3IHUHBIX €MHULAX U3MEPEHHS
METPUYECKOI CHCTEMBI MED, TOHUMATh U HCIIONB30BATH 3aBUCHMOCTH
MEXLy METPHYCCKIMH eIMHALAMH H3MEPEHHSI TUIOLLIA/IN;
3HAKOMHTBCS € IPUMEPAMHU TIPUMEHEHHS IIOMIA/H | IEPUMETPa B
[PaKTHIECKHX CUTYALUsIX;

4.6. | [lepumeTp MHOTO yTOJHHHUKA. BBIYHCIATE: HEPUMETp TPEYTrOIbHHUKA, MPSIMOYTOIbHUKA, KonrponpHas https://resh.edu.ru/subject/12/5/

MHOTOYT'OJIbHHKA; IIJI0Ia/Ib PSIMOYTOJIbHUKA, KBAPaTa; pabora;

3HaKOMUTBCS C npuMepamMu NPpUMEHEHHU IUIOIAAU U TIEPUMETpPA B
TIPAKTUYCCKUX CUTYyaUAX,




Hroro no pazzeny:

Paspen S. lecaTHunble 1poou

5.1

JecsTuyHas 3amuch apooeii.

I[IpencTaBisTh JECATUYHYIO APOOD B BHIE OOBIKHOBEHHOI, YHTATH U
3aMICHIBATh, CPABHUBATH JECSTHYHBIC APOOH, IPE/IaraTh,
000CHOBBIBaTh M 00CY/1aTh CIIOCOOBI YIOPSJOUMBAHUS AECATUYHBIX
Ipodeid;

M300paxath AecaTUYHBIC JPOOH TOUYKAMU HA KOOPJMHATHOM MPSIMOIi;

Yerslit onpoc;

https://resh.edu.ru/subject/12/5/

5.2.

CpaBHEHHE JIECATUYHBIX JPOOEH.

ITpoBoAUTH HCCIEIOBAHHS CBOICTB JECATUUHBIX APOOEH, OIpPasiCh
Ha YMCJIOBBIE YKCIIEPHMEHTEHI (B TOM YHCIIE C IOMOILBIO
KOMITBIOTEPA), BBIIBUTATH THIIOTE3bI U IPUBOAUTH HX 00OCHOBAHHS,;
OnepupoBaTh APOOHBIMU YUCIAMHU B PEATbHBIX KU3HEHHBIX
CHTyalUsX;

Kputnuecky oleHUBaTh MOTyYEHHBIH PE3yIbTAT, OCYLIECTBIATh
CaMOKOHTPOJIb, IPOBEPsIsl OTBET HA COOTBETCTBUE YCIIOBHUIO,
HaXOJUTh OIIHOKH;

JlukTaHT;

https://resh.edu.ru/subject/12/5/

53.

JIelicTBUS € IECATUIHBIME
JpoOsIMHU.

BeinonusaTs apudmernyeckue ASUCTBUSA € JECATHYHBIMU JPOOSMHY;
BBITIOJHATH IPHKHUAKY U OLIEHKY Pe3yJbTaTa BHIUHCIICHHUI;
ITpuMeHATh CBOICTBA apH(METHISCKHUX NEHCTBHI UL
panMOHATN3alIN BBIYHUCIICHHI;

KoutposnpHas
pabora;

https://resh.edu.ru/subject/12/5/

5.4.

OKpyTJIeHHE TECATHIHBIX
IPOOEi.

TIpuMEHATH PABUIIO OKPYTIICHHS IECATHYHBIX JPOOCH;
IIpoBoauTh UCCENOBAHUS CBOMCTB IECATHYHBIX Apo0ei, onupasich
Ha YHCIIOBBIC 9KCIIEPHMEHTHI (B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPA), BBIIBUTATH THITOTE3BI U IPUBOAUTH HX 00OCHOBAHHS,

JlukTaHT;

https://resh.edu.ru/subject/12/5/

5.5.

Perienne TeKCTOBBIX 3a/1ad4,
cozieprKaIuX apooH.

Pemath TeKCTOBBIE 33/1a4H, COZiepIKAIIIe TPOOHBIE JaHHbIE, X Ha
HaXOJK/ICHHE YaCTH IIEJIOT0 ¥ IIEJIOTO 110 €r0 YacCTH; BBISBIIATH HX
CXOJICTBA U Pa3JIHIHS;

MozenupoBaTh X0/ PEIICHHs 3a1a9H C TOMOIIBIO PHCYHKA, CXEMBI,
Tabuisl. [IpHBOANTD, pa3bupath, OLEHHBATH PA3THIHbIE PEIICHHUS,
3aIICH PeIleHNH TeKCTOBEIX 3a/1ay;

Kputruecku oleHuBaTh MOTyIEHHbII pPe3yIbTat, OCYIIECTBIATh
CaMOKOHTPOJIb, IIPOBEPSIsl OTBET HA COOTBETCTBUE YCIIOBHIO,
HaxXOIUTh OIIHOKH;

ITucrmennbIit
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

5.6.

OCHOBHBIE 3a JIau¥ HA IPOOH.

Pemath TeKCTOBBIE 3a/1a4H, COZiepIKAIIeE TPOOHBIE JaHHbIE, U Ha
HaXOJKJICHHE YaCTH IIEJIOTO0 ¥ IIEJIOTO T10 €T0 YaCTH; BBISBIIATH HX
CXOJICTBA U Pa3JINUHSL;

MoenupoBaTh X0/ PEIICHHS 3a1a9H C TOMOIIBIO PHCYHKA, CXEMBI,
Tabmuusl. [1puBoauTh, pa3dupath, OLEHNBATH Pa3INYHbIC PEIICHNUS,
3aIICH PEIIeHNI TeKCTOBBIX 33/1a4;

Kpurtraecku OeHuBaTh MOTyIEHHbIIH Pe3yIbTaT, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSISl OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOIUTh OIIUOKH;

KoutponpHas
pabora;

https://resh.edu.ru/subject/12/5/

Hroro no paszzeny:
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6.1.

MHOrorpaHHUKH.

Pacrio3HaBaTh Ha YepTekKax, PUCYHKAX, B OKPYKAIOIIEM MUpE
HPSAMOYTOJIBHBIN MapaJuIeNenuIe]], Ky0, MHOTOrpaHHUKH,
OIHUCHIBATh, UCHOJIb3Ys TEPMUHOJIOTUIO, OLICHUBATH JIHHEHHbIC
pa3Mepsl;

ITprBoaUTE IPUMEPHI 0OBEKTOB PeaTbHOr0 MHpPA, HMEIOIIHX HOpMy
MHOTOIPaHHHKA, IIPSMOYTOJIHOTO NapajlieNeuea, Kyoa;

Yerslit onpoc;

https://resh.edu.ru/subject/12/5/

6.2.

M300paxeHre MHOTOTPaHHUKOB.

HN306paxars Ky0 Ha KieTdaToi Oymare;

Pacro3HaBaTh HCTHHHBIE U JIOXKHbIE BHICKA3bIBAHUS O
MHOTOTPaHHHUKAX, IPHBOAUTE IPHMEPBI H KOHTPIPUMEPEI, CTPOUTD
BBICKA3bIBAHHS U OTPHLIAHUS BBICKA3bIBAHUH;

Pematp 32124 U3 peasbHON KU3HHU;

IpakTiyeckas
pabora;

https://resh.edu.ru/subject/12/5/

6.3.

MOZ[GJ'II/I TIPOCTPAHCTBEHHBIX TEII.

MozenupoBats Ky0 U mapajuienenume]] i3 OyMard i mpounx
MaTepuaoB, 0OBICHATh CIIOCOO MOIEIUPOBAHMS;
Pewatp 33124 U3 peaabHON KU3HHU;

CamoolieHka ¢
HCIOJIB30BAHUEM
OLEeHOYHOTO
JTHCTAY;

https://resh.edu.ru/subject/12/5/

6.4.

TpsimoyronbHbIi
napasuienenues, Kyo.

HccnenoBaTs cBoiicTBa Ky0a, IPAMOYTrOIbHOTO apalienenunesa,
MHOTOTPaHHUKOB, HCIIOJIb3Ysl MOAEIIH;

PacrniozHaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O
MHOT'OIPaHHHUKAX, IPUBOAUTH IPHUMEPBI H KOHTPIPUMEPEL, CTPOHTD
BBICKA3bIBAHUS H OTPHIAHUS BBICKA3bIBAHUIH;

Pemats 3aauu U3 peanbHOM KH3HU;

TTuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7731/start/325368/

6.5.

Pa3Béprku kyba 1
apauieNnenunesa.

Pacnio3naBath 1 M300paxaTh pa3BEPTKH KyOa U NapauiesIeuIea;

VYerslit onpoc;

https://resh.edu.ru/subject/12/5/

6.6..

ITpakTnueckas
pabora«Pa3Béprka

PacriosHaBathb 1 1300paxaTh pa3BEPTKH Ky6a U mapauIelenuIesa;
PeraTs 3a1a4u U3 peasbHOI KU3HH;

ITpakTnyeckas
paborta;

https://resh.edu.ru/subject/12/5/

6.7.

O0béM Kyba, MPSIMOYTOJILHOTO
apajienenuneaa

HaxouTh n3Mepenus, BBIYHCIIATD IUIOMAb TOBEPXHOCTH; 00BEM
Ky0a, IPAMOYTOIBHOTO HapaJlieNeN e 1a; HCCIe0BaTh
3aBHCHMOCT 00bEMa Kyba OT JUIMHBI ero pedpa, BBIIBHTaTh 1
000CHOBBIBAT TUIOTE3Y;

Ha6unroaTh ¥ IPOBOAMTH AHANOT MU MEKTY HOHATHSAMH ILIOMAIN 1
00bEMa, IepUMeTpa U IUIOMIA/IH IIOBEPXHOCTH;

KoutponpHas
pabora;

https://resh.edu.ru/subject/lesson/7730/start/272360/
https://resh.edu.ru/subject/lesson/7753/start/234820/

Htoro no pazaeny:

Paspen 7. [loBropenue u 06001menue

7.1.

IToBTOpEeHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 5 Kiacca,
00001menne 3HaHui

BBIYHCIATE 3HAUYSHHS BHIPKCHNH, COIEPIKAIINX HATYpaJIbHbIE YUCIIa,
OOBIKHOBEHHBIE U JICCATHYHBIC IPOOH, BBITONHATD

npeoOpa3oBaHys YHCe;

Bri6upath croco0 cpaBHEHHS YHMCEN, BBIYUCICHUH, IPUMEHSTh
CBOMCTBA apH(PMETHYECKUX ASHCTBIH TS paliOHATH3aIHI
BBIYUCIICHUI;

OcCyLIeCTBISTH CAMOKOHTPOIIb BBITIOJIHAEMbIX ACHCTBHN 1
CaMOIPOBEPKY pe3yJIbTaTa BEIYUCIICHHIT;

Pemratp 3a1auu U3 peasbHON KU3HU, IPUMEHATh MATEMaTHYCCKHE
3HAHMSI ULl PEILICHHMS 3a/1a4 U3 APYTHX YYCOHBIX TPEIMETOB;

Pemratp 32124 pa3HbIMU CIIOCO0AMHU, CPAaBHUBATH CIIOCOOBI PELICHHUS
3a1auMl, BEIOUPATh PallMOHAbHbIN CI0CO0;

KoutponpHas
pabora;

https://resh.edu.ru/subject/12/5/

Hroro no paszeny:

10




OBLIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

170

17




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Mepsnsik A.T'., Ilononckuii B.b., SAkup M.C.; nox penakiueit [lononsckoro B.E. Matemaruka, 5 kiacc,
OOm1ecTBO ¢ orpaHn4eHHON 0TBeTCTBEeHHOCTHIO "M3narenbckuii ienTp BEHTAHA-I'PA®"; AkunonepHoe
obmectBo "M3natenncTBo [IpocBenienne";

BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

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



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE
npaBBouHbIe TaOMuUIIEL, [{OPEHI

OBOPYJAOBAHME JIUIsA TPOBEAEHUS JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT

Mopenu puryp, KOMIbIOTEp, MYJIbTUMEIUWHBINA IPOSKTOP






