CorJ1acoBaHo:

MeTtoauct
oo
31.08.2023 r.

A.B. Hexait

MyHHLMNATLHOE aBTOHOMHOE 0611€00pa30BaTeIbHOE YUPEAUICHHE
To6onoeckas cpeanss obmeodbpasosare/ibHas WKOA-
¢unuan Epiiosckas OCHOBHas o61u1eobpazoBarTenbHas WKoia
c.Epiogo, MuimMckuid paiio, TromeHckas obnactb

PaGouas nporpamma
110 yuebHOMY TpeaMeTy «lviaTeMaTHKay,
115 06y yatoLIMXCA 5-0 KIlacCoB
Ha 2023-2024 y1e6HbIHA roa

ceno Epmioso 2023

- YTBepKaaw:

3 3%&@0@[ Epmosckoit OOILI

Al 2/ TA.B.Cupotkuna
[Tpuxas ‘ot 31.08.2023 r. Ne26/ Y



NOACHUTENIbHAA 3ANMUCKA
ITpuopuTeTHBIMU LIEJIAMU O0y4€HHs MaTeMaTHKe B 5—6 Kilaccax sIBIISIOTCS:

e MponoKeHHE (HOPMUPOBAHUS OCHOBHBIX MAaTEMATUYCCKUX MOHSATHH (YUCIIO, BETMYUHA, TeOMETPUIECcKas GUrypa), 00ecrednBaronmux
MIPEEMCTBEHHOCTh M MEPCIICKTUBHOCTh MaTEMATHIECKOTO 00pa30BaHMs 00yUJaIOIUXCS;

® Pa3BUTHUC UHTCIIICKTYAJIbHBIX U TBOPUYCCKHUX CIIOCOOHOCTEM 06y11a}01u1/1xc;1, IMO3HaBaTSJIbHOU AKTHUBHOCTH, UCCJICAOBATCIbCKHUX YMCHI/II‘/'I,
HHTEpECA K UBYYCHUIO MAaTEMAaTUKH,

e JIOABCACHHC O6y‘-IaIOH_[I/IXC$I Ha JOCTYITHOM JIs1 HUX YPOBHEC K OCO3HAHUIO B3AMMOCBA3U MATCMATUKN U OKPYKAIOIICTO MHUPA,

. q)OpMI/IpOBaHI/Ie Q)YHKHHOHaHLHOﬁ MaTeMaTU4eCKoi rpaMOTHOCTH: YMCHUS PACIIO3HABATh MAaTCMATUYICCKUC OOBEKTEHI B PpEaJIbHBIX ) KU3HCHHbIX
CUTyallusX, HPUMCHATE OCBOCHHBIC YMCHUA IJId PCIICHUS ITPAKTHUKO-OPUCHTUPOBAHHBIX 3a/1a4, UHTCPIIPETUPOBATH MMOJTYYCHHBIC PE3YIIbTAThI U
OLICHHUBATh UX HAa COOTBCTCTBUC HpaKTHHeCKOﬁ CUTyaluu.

OCHOBHBIE JIMHUU COACPKAHMS Kypca MaTeMaTUKH B 5—6 Kilaccax — apuMETHIeCKasi  TeOMETPHUUIECKasl, KOTOPhIC Pa3BUBAIOTCS MAPAILICIIBEHO, KaKIas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO, HE HE3aBUCHUMO OJIHA OT JPYTrOM, a B TECHOM KOHTAKTe M B3auMoAecTBUU. Takxke B Kypce
MaTeMaTHKU MMPOUCXOJUT 3HAKOMCTBO C AJIEMEHTaMU alireOpbl U OMUCATEIbHONW CTaTUCTUKH.

W3yuenne apupMeTHUECKOr0 MaTepraia HAYMHASTCS CO CUCTEMAaTH3aIMK U Pa3BUTHS 3HAHUHN O HATYpaJbHBIX YMCIIaX, TOJIYyYCHHBIX Ha YPOBHE
HayaJIbHOTO 00111ero oopa3zoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHUE BHIYUCIMTEIBHOM TEXHUKU U (POPMUPOBAHNE HOBBIX TEOPETUUECKUX 3HAHUMN
COYETACTCSI C Pa3BUTUEM BBIYHUCIUTENBHOM KyJABTYpHBI, B YACTHOCTH ¢ O0OY4YE€HUEM MTPOCTEHIIUM NPUEMaM NPUKUAKH U OLIEHKU pe3yIbTaToB
BbIUKCIICHUN. V3ydeHne HaTypaabHBIX YKCEN MPOJODKAETCA B 6 Kilacce 3HAKOMCTBOM C Ha4yaJbHBIMU MOHATUAMH TEOPUHU JETUMOCTH.

Hauano uzyuenuns 0ObIKHOBEHHBIX U JECATUUHBIX AP0OEH OTHECEHO K 5 Kilaccy. DTO MEPBBIN ATall B OCBOCHUH JIpOOEeil, Korna mpouCXOAUT 3HAKOMCTBO
C OCHOBHBIMHU UJIESIMU, IOHATUSAMU TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX JIpo0eil B MOJTHOM 00bEME MPEIIECTBYET U3YUEHUIO JECATUUHBIX
IpoOeid, 4To 11e71eco00pa3HO C TOUKH 3PEHUs JIOTHKHU U3JI0KEHUS YUCIOBOW JIMHUU, KOT/Ia MpaBujia IEHCTBUM C IECATUYHBIMU APOOSIMU MOKHO
000CHOBATh Y€ U3BECTHBIMU aJITOPUTMaMH BBIITOJHEHUS AEUCTBUN C OOBIKHOBEHHBIMH IpOOSIMH. 3HAKOMCTBO C I€CATUYHBIMU APOOSIMHU PaCIIUPUT
BO3MOKHOCTH ISl TOHUMaHMsI 00y4arolMMUCS IPUKIJIAJHOTO TPUMEHEHNSI HOBOM 3aIllMCH MPU U3yYEHUH IPYTHX MPEIMETOB U IPU MPAKTHUECKOM
ucnonb3oBaHuu. K 6 kimaccy oTHeCEH BTOpOIl dTan B H3ydeHUU IPOOeH, TIe MPOUCXOIUT COBEPIIEHCTBOBAHNE HABBIKOB CPABHEHUS U MPe0oOpa30BaHUs
npobeii, 0CBOEHNE HOBBIX BBIYMCIUTENbHBIX aJITOPUTMOB, OTTAYMBaHNE TEXHUKH BBIYMCICHUH, B TOM YHUCJI€ 3HAYEHUN BbIpaXEHUH, COepKaIIUX U
OOBIKHOBEHHBIC, U JICCATUYHBIC TPOOH, YCTAHOBIIEHNE CBA3EH MEXIy HUMH, pAaCCMOTpPEHHE MTPUEMOB peIlIeHUs 3a7a4 Ha apoou. B Hauane 6 kimacca
MIPOMCXOAUT 3HAKOMCTBO C ITOHSATHUEM IPOLICHTA.

OCOOEHHOCTBIO HU3YUYCHUS MOJIOKUTCIIBHBIX U OTPULATCIILHBIX YUCCIT ABJISICTCS TO, YTO OHU TAKIKE MOTYT paCCMATPUBATLCS B HCCKOJIBKO JTAaIlOB. B6
KJIaCCC B HA4YaJIC U3YUCHUS TCMbI «llomoxuTenbHbIE U OTPULATCIIBHBIC YHUCJIa» BBIACIIACTCA TOATCMA «I_[eJ'IBIe qucia», B paMKax KOTOpOfI 3HAaKOMCTBO C
2



OTPHIIATEITLHBIMU YUCIAMH U JCUCTBUSAMH C TIOJIOKUTEIFHBIMU H OTPHUIIATEIILHBIMU YMCIIAMH IPOUCXOTUT HA OCHOBE COAEPIKATEIHLHOTO TOAX0/1a. DTO
MO3BOJISIET HA JOCTYITHOM YPOBHE TIO3HAKOMHUTH 00YYarOIIUXCs TIPAKTHYECKN CO BCEMH OCHOBHBIMH TIOHSITHSIMHA TEMBI, B TOM YHCIIC M C TIPaBUIIAMH
3HAKOB IPH BBIMOJIHEHUH apu(METHUECKUX JeHCTBUI. M3yueHne pairoHaaIbHbIX YHCE Ha 3TOM HE 3aKOHYHTCS, a Oy/IeT MPOJOKEHO B Kypce
anreOpsl 7 Kiacca.

[Tpu 00y4eHuu pereHuIo TEKCTOBBIX 3aj1a4 B 5—6 KJlaccax MCIONb3yI0TCs apupMeTnueckue npuémsl pemenus. [Ipu orpaboTke BRIYHCIUTEIBHBIX
HaBBIKOB B 5—6 KJlaccax pacCcMaTpHUBAIOTCS TEKCTOBBIE 33aja4M CICAYIOINX BUIOB: 3a7a4H Ha IBWKCHUE, HA YAaCTH, Ha MMOKYIIKH, Ha paboTy U
MIPOU3BOUTEIHHOCTD, HA MPOLIEHTHI, HA OTHOLICHUS U nporopiun. OOyJaromuecs: 3HaKOMTCS ¢ TPUEMaMU PEIIeHUs 3a/1a4 IepeOOPOM BO3MOKHBIX
BapUaHTOB, y4aTcs paborars ¢ nHpOpMaLuei, MpeaCcTaBIeHHON B (hopMe TaOIHI WIIH AUATrPAMM.

B nmporpamme yuebHOro Kypca «Maremaruka» npeaycMOTpeHo GopMUpOBaHHUE MPOMEEBTHUECKIX alredpandeckux npeacrapieHuil. byksa kak

CHUMBOJI HEKOTOPOT'O YKCiia B 3aBUCUMOCTH OT MaTeMaTHYeCKOro KOHTEKCTa BBOJUTCS MOCTeNeHHO. bykBeHHas CUMBOJIMKA IIMPOKO HCIIONb3YETCs
MIPEK/IE BCETO JUIsl 3aMCH OOIIUX YTBEPKACHUN U TPEUIOKEHUH, POpMYIl, B YaCTHOCTH ISl BBIYMCIICHUSI TEOMETPUYECKUX BETUYHH, B KAUeCTBE
«3aMECTHUTEIS» YUCIIA.

B nporpamme yueOHoro kypca «Maremarukay npecTaBieHa HarisAHas TeOMETpHUs, HallpaBlIeHHAs Ha pa3BUTHE 00Pa3HOTO MBIIIJICHHUS,
MPOCTPAHCTBEHHOTO BOOOPaKEHUSI, N300pa3UTEIbHBIX YMEHHUI. JTO BaXKHBIN ATAIl B U3yYCHUU TEOMETPUH, KOTOPBIA OCYIIECTBIISICTCS HAa HATIISTHO-
[IPaKTUYECKOM YPOBHE, OIMPAETCs Ha HANIIHO-00pa3HOe MbILIUIEHHE 00yJarouiuxcs. bospIiast pojab OTBOAUTCS NPAKTUUYECKON JESITEIIbHOCTH, OIIBITY,
HKCTIIEPUMEHTY, MOJIeTpoBaHuto. OOydaronrecs 3HaKOMATCS C TEOMETPHUECKUMH (PUTypaMy Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTCHIIMMH
KOH(UTYpanusimMu, ydarcs n300pakarb UX Ha HEJIMHOBAHHOM M KJIeT4aTol Oymare, paccMaTpuBarOT UX MPOCTeiime cBoiicTBa. B mpornecce nzyueHus
HaIVISIIHOM reOMEeTPUM 3HaHMSL, [T0JIy4eHHbIE 00yJaloMMUCS Ha YPOBHE HAYaJIbHOTO O0IIEro 00pa30BaHMsl, CUCTEMATU3UPYIOTCS U PACILIUPSIFOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kjlaccax M3y4aeTcsi HHTErpUPOBaHHBIN peamer «MareMaTnkay, KOTOpbI BKIIIOUaeT apudMeTHueckuit Mmarepuan u
HaIAHYI0 TE€OMETPUIO, a TAKXKe MPONEIeBTUUECKUE CBEACHUS U3 aJIreOphl, SIEMEHTHI JIOTMKH U Havyaljla OUCATeIbHOW CTaTUCTUKH.

Ha n3yuenue yueOHoro kypca «Maremaruka» orBogutcst 340 yacos: B 5 kitacce — 170 gacoB (5 yacoB B Hezento), B 6 kinacce — 170 gacoB (5 yacos B
HEJIEIIO).

«Paboyasi nporpamma copmMupoBaHa ¢ y4éTom padoueil IporpaMMsbl BOCIIUTAHUS.
BocnurarensHblil noTeHnnan npeamera «MareMaTrkay pealn3yeTcs yepes:

e MpUBJICUCHIE BHUMAHUS 00y4YaIONINXCs K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YPOKaxX SBICHUI, OpraHU3aIUI0 UX pabOThI C MOIy4aeMOoil Ha ypoKe
COLMUAJIBHO 3HAYNMOU HH(ZI)OpMaHI/Ieﬁ — MHUIIUUPOBAHUE €€ O6CY)K21€HI/I$[, BBICKA3bIBAHU A O6y‘-Ia}OHII/IMI/IC${ CBOCTO MHCHHUA 110 €€ ITOBOAY, BBIpa6OTKI/I
CBOETO K HEW OTHOIIICHUS;

® IEMOHCTpAIMI0 00y4YaIOUIMMCs IPUMEPOB OTBETCTBEHHOTO, IPaXaHCKOTO MMOBEACHHUSI, TPOSBICHUSI YEIOBEKOIIO0MS 1 T0OPOCEPACUHOCTH, Yepes
OA00P COOTBETCTBYIOIIUX TEKCTOB ISl YTEHUS, TIPOOIEMHBIX CUTYallUi AJis 0OCYKICHHSI B KJIacce;
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¢ MPUMEHEHHUE HA YPOKaX UHTEPAKTUBHBIX (POpPM pabOTHI C OOYIAIOIIUMUCS: HHTEIUIEKTYaIbHBIX HT'P, CTUMYIHPYIOMIUX MO3HABATEIHHYI0 MOTHBAIIHIO
00ydJaromuxcs; IMJaKTUIECKOT0 TeaTpa, T7e MOoJIyYeHHbIe Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TeaTpaibHBIX MOCTAHOBKAX; TUCKYCCHU, KOTOPBIE 1al0T
00y4aromumMcst BO3MOKHOCTh IPUOOPECTH OMBIT BEAECHUS KOHCTPYKTUBHOTO JUAJIOra; IPYMNIOBOI paboThl UK pabOTHI B Mapax, KOTOpPhIE y4ar
00ydJarommxcsi KOMaHAHOM paboTe U B3aUMOJICHCTBHIO C IPYTUMHU 00yUYaIOUTIMUCS;

® UHUIIMMPOBAHUE U NOAJIEPHKKY UCCIEI0BATEIBCKON AEATEIbHOCTH 00YYaIOIIUXCs B paMKax pealn3alliid UM UHAMBUAYAJIbHBIX U IPYIIIOBBIX
HCCIIEIOBATENIbCKUX MMPOEKTOB, YTO JACT 00YYarOIIMMCS BO3MOXXHOCTh IIPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS TEOPETUYECKOM MPOOIEMBI,
HaBBIK TCHEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX HJICH, HABBIK YBOKUTEIHLHOTO OTHOIICHUS K YyXXHM UJesiM, O(pOPMIIEHHBIM B paboTax APYrux
HCCIIeIoBaTelel, HaBbIK MYOIMYHOTO BBICTYIUICHUS TIepe]l ayIuTOPHEH, apryMEHTUPOBAHHS U OTCTAaUBaHUS CBOCH TOYKHU 3pPEHUS.

COIJEPKAHUE OBYUYEHMUSA

5 KJIACC

HarypanbHble 4ncjia u HyJIb

HarypanbHoe uncino. Py HatypanbHbix yucen. Yucno 0. M300paxeHue HaTypaabHbIX YKCEI TOYKaMHM Ha KOOPAMHATHOW (YMCIIOBOM) MPSIMOM.
ITo3uumonHas cucreMa cuuciaeHus. PuMckas Hymepanus Kak puMep HeMO3UIMOHHON CUCTEMbI CUMCIICHUs. JlecATHUHAs cuCcTeMa CUMCIIEHUS.
CpaBHeHHE HAaTypaJIbHBIX YUCEIl, CPABHEHNE HATypaJbHBIX uncen ¢ HylAéM. CriocoObl cpaBHeHUs. OKpyITIeHHE HaTypaJbHbIX YHCET.

CrnoxeHne HaTypalbHBIX YHCEI, CBOWCTBO HYMS IPU CIOKEHUU. BpiunTaHue Kak AeiicTBHe, 00paTHOE CIOKEHHUIO. YMHOKEHUE HATypaIbHbBIX YUCEIL,
CBOICTBA HYJISI U €MHHUIIBI TIPYU YMHOKEHUU. [[eneHne kak neicTBue, 00paTHOe yMHOKEHUI0. KOMITOHEHTHI IeHCTBUH, CBsI3b MexX 1y HUMHU. [IpoBepka
pesynbrarta apudmMeTndeckoro aeiicteus. [lepemMecTutenrHOE U COYETATENILHOE CBOMCTBA (3aKOHBI) CII0KEHUS U YMHOXKEHUS, paCIpeIeIUuTeIbHOe
CBOMCTBO (3aKOH) YMHOXCHHSI.

Hcnonp3oBanue OykB /17151 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3allUCU CBOWCTB apU(PMETHUECKUX JEHCTBUM.
Jlenurenu U KpaTHbIE YNCIIA, Pa3jioKeHNE Ha MHOKUTENH. [IpocThie u cocTaBHble uncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKoM.
CreneHsp ¢ HaTypaJIbHBIM [10OKa3aTesIeM. 3alliCh YUCIIa B BUAE CYMMBI pa3psIHBIX ClIaracMbIX.

UucnoBoe BbipaxkeHre. BerunciieHne 3Ha4€HUI YUCIOBBIX BBIPAKEHUH, TOPSIIOK BBITTOTHEHUS N1€UCTBUM. Ccrob30BaHE TPU BEIYUCIEHUAX
MEPEMECTUTEITHHOTO M COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI 1 YMHOXKEHUS, PACIIPEICTUTEIHHOTO CBOMCTBA YMHOKEHHS.

JApoon



[IpencraBnenue o ApodHU Kak crocode 3anucy 4acTu BemmunHbl. OOBIKHOBEHHBIC po0u. [IpaBuibHbIC 1 HeMpaBMIIbHBIC ApoOou. CMemanHas 1poosb,
MPEICTABICHUE CMEIIAaHHOW IPOOH B BUJIC HEMPABUIILHOM IPOoOU 1 BBIJICJICHHE 1I€JION YacTH YUCia U3 HEMpaBUiIbHOU 1pobu. M3o0pakenue apoodeit
TOYKAMH Ha YKCI0BOM nmpsiMoi. OcHOBHOE CBOMCTBO podu. Cokpamenue apodeit. [IpuseaeHue npodu k HoBoMy 3HaMeHares 0. CpaBHEHUE IPOOCi.

CrnoxxeHue 1 BBIYMTaHUE ApoOeiH. YMHOKECHHE U JIeJICHUE Ipo0eid, B3aMMHO oOpaTHbIe ApoOu. HaxokaeHne 4acTH 1Mesioro U IeJioro Mo €ro YacTH.

Hecstuunas 3amuck qpodei. [Ipencrasienue aecsTHUHON IpoOH B BUIEe 0OBIKHOBEHHOM. 300pakeHne AeCATHYHBIX Apo0el TOUKaMH Ha YHCIOBOU
npsimMoii. CpaBHEHHE I€CATUYHBIX IPOOCH.

Apudmernueckue IeiCTBUS ¢ JeCATUUHBIMU Apo0siMu. OKpyIiieHre AeCATHUHBIX ApoOei.
Pemenue TekcTOBBIX 32124

Pemenue TeKCTOBBIX 3aaa4 apI/I(I)MeTI/I‘IeCKI/IM croco6oMm. Pelienue Joru4ecKux 3a7a4. Pemenue 3agau HCpC60pOM BCCX BO3MOJKHBIX BAPHAHTOB.
Hcnonp3oBanue IIpHu pCIICHHUH 3a/1a4 Ta6J'II/II_[ H CXCM.

Pemenune 3aga4, cogepxaimmnx 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUUMHBI: CKOPOCTh, BPEMSI, PACCTOSAHUE, 1IEHA, KOJTUYECTBO, CTOUMOCTh. EJTMHUIIBI
M3MEPEHHUS: MacCchl, 00bEMA, IIEHBI, PACCTOSHHS, BPEMEHH, CKOPOCTH. CBSA3b MEXKIY CAMHUIIAMU U3MEPEHUS KaKI0M BEJTMYUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH.
[IpencraBienue N1aHHBIX B BUJE TAOIUII, CTOJIOYATHIX TUAarpamMM.
Harnsinnas reomerpust

Harnsigabie npencraBneHust o pUrypax Ha IIOCKOCTH: TOUYKa, MpsiMast, OTPE30K, JIyd, Yo, IoMaHas, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT. YTOJL.
IIpssMOH, OCTPBIN, TYIION U pa3BEPHYTHIN YIIIBL.

JlnvHa oTpe3ka, METpUYECKUE €IUHUIIBI JUIMHBL. J[JTMHA TOMaHOM, IEPUMETP MHOTOYrOJbHUKA. I3MepeHre U MOCTPOEHUE YIIIOB ¢ TOMOUIBIO
TpaHCIIOPTHPA.

Harnsinueie npeacrapinenus o Gpurypax Ha MIOCKOCTU: MHOTOYTOJIbHUK, PSIMOYTOJIbHUK, KBaJIpart, TPEYTroJbHUK, O PaBEHCTBE (PUryp.

N3o0paxkenue ¢puryp, B ToM 4ucie Ha kierdaroit Oymare. [Toctpoenne koHGUrypanuii u3 yacteil mpsiMoi, OKpy>KHOCTH Ha HEJIMHOBAHHOW U
KJetyaroil Oymare. Mcronb3oBaHne CBOWCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomane mpsSAMOYTOTbHUKA U MHOTOYTOJIbHUKOB, COCTABIICHHBIX M3 MIPSIMOYTOJIBHUKOB, B TOM YHCIIe (GUTYp, N300pKEHHBIX Ha KJIETUYaTol Oymare.
EnvHuier n3MepeHus miomaim.



Harnsigapie npencTaBieHus O MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOJIBHBIN Tapaiesienuie]], Ky0, MHOTOrpaHHUKH. M300paskeHre mpoCTeHIITIX
MHOTOTpaHHHUKOB. Pa3BépTku kyba u mapasutenenunena. Co3nanue Mojeseid MHOTOIPaHHUKOB (M3 OyMaru, IpOBOJIOKH, IIACTHIINHA U APYTHX
MaTepuaioB).

O06BEM NpAMOYTOJILHOTO Mapaienenumnena, kyoa. Equnuibr usmepenus o0béma.

6 KJIACC
HarypaJjbHble yncia

Apudmernieckne AeUCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMH YUCIaMH. YHCIIOBBIE BBIPAKEHHSI, TOPSI0K ACHCTBHH, UCTIOIB30BaHUE CKOOOK.
Hcnonb3oBaHue IPU BBIYUCIECHUAX IEPEMECTUTENIBHOTO U COYETATENILHOTO CBOMCTB CIIOKEHHS U YMHOXKEHHUSI, paCIIPEIEIUTEIbHOIO CBOUCTBA
yMHOKeHUS. OKpyIJIEeHNE HaTypaJIbHbIX YUCEIL.

HCHI/ITCHI/I M KpaTHBIC YHUCJIA, HauOOJNIBIITNN O6I.I.[PII>1 ACIIUTCIIb U HAMMCHBIICC 06]].[66 KpaTHOC. IIGJII/IMOCTL CYMMBLI 1 IPOU3BECACHU . IIGJ'ICHI/IG C
OCTAaTKOM.

Jpoou

OObIkKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO JIpOOH, coKpalieHue apodeii. CpaBHEHHE U yIIOpsIouuBaHue apodeii. Pemenue 3a1a4 Ha HaXOXKICHHUE
YaCcTH OT I[EJI0TO U LIEJIOTO IO ero yacTu. [[poOHoe uncio kak pe3yabpTar aeiaeHus. [Ipencrabnenue qecaTuuHoi Apoou B BUE OOBIKHOBEHHOM JIpoOU 1
BO3MOXKHOCTbH MPEACTABICHUS OOBIKHOBEHHOM IpoOH B BUIE AeCATHUHON. [lecaTuunble 1poOu U MeTpudeckas cucreMa Mep. ApupmMeTHuecKue
JEHCTBUS M YUCIIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMU U ACCITHUHBIMH IPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHouIeHnU. MaciuTtab, nponopuus. [IpuMenenne mponopiuii npy pemeHnn 3aaad.

ITonsTie ITPOLICHTA. Brmaucnenne IMPONCHTA OT BEJIMYWHBI U BEJIMYHUHBI 110 eé IMPOLCHTY. BI)Ipa)KeHI/Ie IMPOLUCHTOB ACCATUYHBIMU )lp06$IMI/I. Pemenue
3aaa4 Ha TPOLUCHTHI. BBIpa)KCHI/Ie OTHOIICHHA BCJIMYUH B ITPOLICHTAX.

IlonoxkureabHbIE U oTpHuIaTreJbHbIC YU CTIAa

[TonoxkuTenbHbIE U OTpULIAaTeNbHbIE uKcia. Llenbie yncia. Monynb uncia, reoMmeTpuyeckas HHTEpIpeTaus Moayis uncia. M3o0pakenue uncen Ha
KOOpAMHATHOM npsaMoi. Uucnossie npomexxyTku. CpaBHeHHe yucen. ApudmeTnyeckue JeMCTBHS C MOJIOKUTENbHBIMU U OTPULIATEIbHBIMU YUCIIAMU.

HpHMOYTOJ'ILHaﬂ CUCTCMa KOOPJAUHAT Ha MJIIOCKOCTH. KOOp,Z[I/IHaTBI TOYKH Ha ITIIIOCKOCTH, aGCI_II/ICCEl " opJAuHara. HOCTpOCHI/IC TOYCK U (bI/Il"yp Ha
KOOpI(HHaTHOﬁ IIJIOCKOCTH.

BykBeHHBIE BbIpasKeHUs!



[Ipumenenne OyKB AJIs 3aITUCH MaTeMaTUYECKUX BBIpAKCHUH U mipeioxkeHnii. CBolcTBa apuMeTHUECKUX IeHCTBHI. byKBEeHHBIC BRIPOKCHUS U
YHCIIOBBIE OJICTAHOBKH. ByKkBeHHbIE paBEHCTBA, HAX0XK/IEHUE HEM3BECTHOTO KOMITIOHEHTa. DopMyIibl, GOpPMYIIBI TEPUMETPa U TIOIIAIU
MpsIMOYTOJIbHUKA, KBajipaTa, 00bEMa napalienenumneaa u Kyoa.

Perenne TekcToBLIX 3a1a4
Pemmenne TeKCTOBBIX 3a/1a4 apuPMETHUSCKIM criocobom. Perenne noruyeckux 3aaad. Permenne 3aqad mepedbopoM BCeX BOZMOXKHBIX BAPHAHTOB.

Pemrenne 3a1a4, COACpKauX 3aBUCUMOCTH, CBA3BIBAIOIINX BEIMYUHBIL: CKOPOCTh, BpEMs, paCCTOAHUEC, LICHA, KOJIUMYECTBO, CTOUMOCTD,
IMPOU3BOAUTCIIBHOCTE, BPEMA, 00BEM pa6OTBI. EI[I/IHI/IHBI HU3MCPEHUA: MaCChl, CTOUMOCTH, paCCTOAHUA, BPpEMCHHU, CKOPOCTH. CBs3b MCXKAY CAMHUIaMU
HU3MCPCHUA Ka}I(,Z[Oﬁ BCIINYUHBI.

Pemienue 3ala4, CBA3AHHBIX ¢ OTHOUICHUCM, IPONIOPHHUOHAJIBHOCTBIO BEJIMYNH, HPOUCHTAMU, PCUICHUC OCHOBHLBIX 3a1d4 Ha HpO6I/I 1 NPOLCHTHI.
OI.[CHKa " IPpUKUJKA, OKPYIJICHHUEC PE3YJIbTaTa. CocraBieHue 6YKBCHH]':>IX BBIpa)KeHI/Iﬁ 110 YCJIOBHUIO 3a1a4U.

Hpe,I[CTaBHeHI/Ie JaHHBIX C IIOMOIIIBIO Ta6J'II/II_[ H JuarpamMm. CronbuaTnie JuarpaMmbl: YTCHUC U ITOCTPOCHUC. YreHue KPYroBbIX AUarpamMm.
Hal".]]ﬂ[ll—laﬂ reomeTrpus

Harnsgusie MMpCaACTaBJICHUA O (1)I/Il"yan Ha INIOCKOCTHU: TOYKA, IIpsMast, OTPE30K, JIyd, yYroJi, JOMaHasd, MHOTOYT'OJIbHUK, tleT]i»I]f)éXyl"OJ'H:»HI/IK,
TPEYIr'OJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnionokeHne ABYX NPSIMBIX Ha IJIOCKOCTH, MapajuIeIbHbIE NPSMbIE, IEPIEHANKYIISIPHBIC IPsMBIE. MI3MepeHne pacCTOSHUN: MEXKY IByMs
TOYKAMM, OT TOYKHU 10 NPSMOM, JUIMHA MaplIpyTa Ha KBaJIpaTHON CETKeE.

W3MepeHne U MOCTPOEHHUE YIVIOB € IIOMOILBIO TPAHCIIOPTHPA. BUABI TPEyroabHUKOB: OCTPOYTOJIBHBIH, IPSMOYTOIbHBIN, TYIIOYTOJIbHBIN,
paBHOOEPEHHBIN, pABHOCTOPOHHUM. YeThIPEXYTrOIbHUK, IPUMEPHI YETHIPEXYTOIBHUKOB. [IpsIMOYTroIbHUK, KBaIpar: UCIOIb30BaHUE CBOMCTB CTOPOH,
yIiIoB, AuaroHaneil. zo0pakeHne reoMeTpuyeckux (pUryp Ha HEJIMHOBAaHHOM Oymare ¢ MCIIOJIb30BaHUEM LIUPKYIIS, IMHEHKH, YTOIbHHUKA,
TpaHcnoptupa. [loctpoenus Ha kinetyaroii Gymare.

[Tepumerp MHOroyronbHukKa. [loHsTHE MTomaan GUrypsl, eAMHUIBI U3MepeHusd miomaau. [TpubnuxénHoe naMepenue miomaau Guryp, B TOM 4UCIie
Ha KBaJpaTHo ceTke. [IpnbnmxéHHOE n3MepeHne JIMHbI OKPYKHOCTH, TUIOIIAIU Kpyra.

CI/IMMCTpI/I}II HEHTpaJibHasA, 0CCBaA U 3C€pKaJibHass CUMMCTPHUH.

[TocTpoeHne cuMMETPUYHBIX QUTYP.



HarnsinHble npeacTaBieHus 0 IpOCTPaHCTBEHHBIX (hUrypax: Mmapaliienenumnes, Kyo, mpusma, nupaMuaa, KOHyc, IWIMHAD, map U cepa. M3o0paxkenue
MPOCTpaHCTBEHHBIX puryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IWINHAPA U KOHYyca. Co31aHue Mojenel MpOCTPaHCTBEHHbBIX (puryp (13 Oymary,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTepUaOB).

[TonsTre 06bEma, equHUILIBI U3MEpeHUs 00bEMa. OObEM MPSIMOYTOIBHOTO Mapajuieenunena, Kyoa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O KYPCA «MATEMATUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS ITPOrpaMMBbl Y4eOHOTO Kypca «Maremarrkay XapakTepu3yrTCs:
1) marpuoTyeckoe BOCIUTAHME:

IIPOSIBIICHUEM MHTEpPECca K IPOLIIOMY M HACTOSLIEMY POCCUNMCKON MareMaTUKH, [ICHHOCTHBIM OTHOILIEHUEM K JIOCTUKEHUSAM POCCUMCKUX MAaTEMaTHKOB
Y POCCUHCKON MaTeMaTH4eCKOW MIKOJIBI, K MCIIOJIb30BAHUIO ATHX JTIOCTHIKCHUH B IPYTUX HayKaX U MPHUKIATHBIX chepax;

2) IrpasxKaIaHCKO€ U NYXOBHO-HPABCTBEHHO€ BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIOJHEHHUIO 00513aHHOCTEH rpaXk/laHuHa U pealn3allii ero Npas, NpeICTaBIeHHEM O MaTeMaTHYeCKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SIBICHUH, IpOLeyp IPaXkJaHCKOTO 0011ecTBa (HapruMep, BBIOOPHI, OIPOCHI), FOTOBHOCTBIO K 00CYKJICHHIO 3THYECKUX
po6seM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUH HayKu, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3THYECKUX MPUHLIUIIOB B JAESITEIbHOCTH
Y4€HOTO;

3) TpyroBoe BocnuTaHUE:

YCTaHOBKOI Ha aKTMBHOE YYaCTHE B PEHICHUN NPAKTUYECKUX 3a/1au MaTeMaTUYECKOW HAIPaBICHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOTO
00pa3oBaHMs Ha MPOTSHKEHUH BCEH JKU3HU JIJISL YCTICITHON MPo(ecCHOHaIbHOMN IEATEILHOCTH M Pa3BUTUEM HEOOXOJAUMBIX YMEHHUN, OCO3HAHHBIM
BBIOOPOM U ITOCTPOCHUEM MHIUBUAYAJILHOU TPACKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIIECTBEHHBIX
MOTpeOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHME:

CIIOCOOHOCTBIO K OMOIHUOHAJIIBHOMY U 3CTCTUYCCKOMY BOCIIPHUATUIO MAaTEMATUYCCKHUX O6’bCKTOB, 3aaa4, pemeHHﬁ, paCCYX(HCHHﬁ, YMCHUIO BUACTD
MaTeMaTUUICCKUC 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA



OpHUEHTAIIMEN B IeSTEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA YeNIOBEKA, TPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHUYEeCKON HayKH Kak c(hepbl 4eTOBEUECKOM NeSTEIIbHOCTH, 3TAlOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl pA3BUTHUS
MBUJIN3AIUH, OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH U MaTeMaTUYECKON KYIbTYypOil KaK CpeACTBOM MO3HAHUSI MUPA, OBJIAJICHUEM IPOCTEHILIN MU
HaBbIKaMH MCCIIEI0BATEIbCKON eI TeIbHOCTH;

6) (l)n3nt{ec1c0e BOCIIUTAHHE, (bopanOBa}me KYJbTYPbI 310POBbA U SMOIIUOHAJTBHOI'O 6J13FOI[0J'[y‘ll/lﬂ:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHYeCKIe 3HaHUSI B UHTEPECcax CBOETO 370POBbs, BEACHHS 3J0POBOT0 00pasa »HU3HH (37J0pOBOE MUTAHHUE,
cOaaHCUPOBAaHHBIN PEXXUM 3aHATHNA U OT/BIXA, PETYIspHas GU3NYecKas aKTUBHOCTH), C(hOPMHPOBAHHOCTHIO HAaBBIKA pedaeKcuu, MpU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JI0THYECKOE BOCIIUTAHME:

OpHEHTAaIel Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUH [T PeIIeHHs 3a1a4 B 00JIaCTH COXPaHHOCTH OKPY)KAIOIIEH Cpelibl, INTAHMPOBAHUS TIOCTYIIKOB
Y OLIEHKH MX BO3MOYKHBIX MTOCIIEICTBHUI IS OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHMEM ITI00ATBFHOTO XapaKTepa SKOJIOTHIECKHUX MPOOJIEM U IyTeH UX
pelieHus;

8) ajanTanusa K M3MEHSAOIMMCS YCJIOBHAM COUMAJIBHON U PUPOAHOM Cpeabl:

TOTOBHOCTBHIO K I[CflCTBPISIM B YCJIOBUAX HGOHpeIIGJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA CBOCH KOMIICTCHTHOCTH 4YCpe3 NPaKTUICCKYIO ACATCIbHOCTb, B TOM
YHUCJIC YMCHHUC YUUTHCA y JPYIrux JIIOILCP'I, HpI/IO6peTaTI) B COBMECTHOH ACATCIIbBHOCTH HOBLIC 3HAHUS, HABBIKM U KOMIICTCHIMUN U3 OIIbITA APYIUX;

HCO6XOI[I/IMOCTLIO B (I)OpMPIpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4UCJIC (I)OpMy.]'II/IpOBaTB NACH, IOHATHA, TUIIOTC3bI 00 oObeKkTax u SABJICHUAX, B TOM YHUCJIC
paHe€ HCU3BCCTHBIX, OCO3HABATH I[e(l)I/II_[I/ITLI COOCTBEHHBIX 3HAHUH H KOMHCTeHTHOCTeﬁ, IJIaHUPOBATH CBOE Pa3BUTHUC,

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAlIHIO KaK BbI30B, TPEOYIOINI KOHTPMEP, KOPPEKTUPOBATh
MIPUHUMAEMbI€ PEIIeHUs U AeUCTBUS, (HOPMYIHPOBATh U OLICHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaresqbHbIC YHHBEpPCAJIbHbIC YU4eOHbIC NelCTBUS

Ba3oBble Jjornuyeckue 1eHCTBUS:



e BBIABIATH U XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKU MAaTEeMaTHUYE€CKUX OOBEKTOB, MOHITHI, OTHOILIEHUH MEXy TOHATHSIMH,
(dbopMynupoBaTh onpeeeHusl MOHATUN, YCTaHABIMBATH CYHIECTBEHHBIN MPU3HAK KiIacCU(UKaLUU, OCHOBAaHUS 1J1s1 0000LIECHNS U CPaBHEHHS,
KpUTEPUU TPOBOIMMOTO aHAIH3a;

e BOCIPUHHUMATh, (GOPMYIUPOBATh U IPEOOPA30BBIBATH CYKACHUSA: YTBEPAUTEIbHbBIC U OTPULIATENIbHbIC, €AMHUYHbIC, YACTHBIC U O0OLIHE,
YCIIOBHBIE;

e BBIABIISATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IPOTHBOPEUHs B (paKTax, TaHHBIX, HAOIIOACHUSIX U YTBEPKICHUIX, IpeasIararb
KPUTEPUU IS BBISBICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYNI;

e JICJIaTh BBIBOAKGI C MCITIOJIB30BAHUEM 3aKOHOB JIOTHKHU, IECAYKTHUBHBIX U HHAYKTHBHBIX YMOSaKJIIO‘leHPlﬁ, YMO3aKHIO‘ICHHI>'I 10 aHaJIOTHH,

e pa30buparh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (IPSAMbIE U OT IPOTUBHOTO), TIPOBOAUTH CAMOCTOSTENILHO HECIIOKHBIE
JI0Ka3aTebCTBA MAaTEMaTHYECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIUIO, IPHBOAUTE IIPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE
pacCyKIeHus;

e BBIOUpATH CIOCO0 pelieHns yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIlieHHs], BRIOMPaTh Hanboee NOAXOISIINNA ¢ yIETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBareabCKue JelicCTBUS:

e  HCHOJB30BaTh BOMPOCHI KaK MCCIENOBATEIBCKUI HHCTPYMEHT MO3HAHMS, (POPMYIHPOBATH BOTIPOCHI, (PUKCUPYIOIIUE TPOTUBOPEYHE, TPoOIeMy,
CaMOCTOSITENIbHO YCTAHABIIMBATh UCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApIyMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOAMTH [0 CAMOCTOSITETLHO COCTaBICHHOMY TUIaHY HECIIOKHBIM SKCIIEPUMEHT, HEOOIbIIIOE UCCIeI0BAaHUE 110 YCTAHOBICHHIO 0COOCHHOCTEM
MaTeMaTHYEeCKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

e  CaMOCTOSTENIbHO (hOPMYIMPOBATH 0OOOOIIEHUS U BHIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOECHUS, UCCIICIOBAHNS, OIICHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YIHTaTOB, BEIBOJOB U 000OIIICHHUIA;

e TIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEANOI0KEHHUS O €70 PA3BUTHHU B HOBBIX YCIOBHUSX.
Pa6ora ¢ undopmanueii:

e BBIBIATH HENOCTATOUHOCTH M U30BITOYHOCTh MH(POPMAIIMH, JAHHBIX, HEOOXOAMMBIX ISl pEIICHUS 3a/1a4u;

e  BBIOUpATH, AHATTU3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(DOPMAIUIO PA3TUYHBIX BUAOB U (HOPM MPEIACTABICHUS;

e BEIOWpaTH hopMy IpeacTaBIeHNs] HHPOPMAIIUN U WIUTFOCTPUPOBATH PEIllaeMble 3a]]aui CXeMaMH, TharpaMmMamMu, HHOUW rpadukoil 1 ux
KOMOMHAILIUSAMMU;
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OLICHHUBATh HAIEKHOCTh HH(OPMAIIUU 110 KPUTEPUSIM, PEUIOKEHHBIM YUUTEIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBHS:

BOCIIpUHUMATD U (bOpMyHI/IpOBaTB CYXXICHHA B COOTBECTCTBUH C YCIIOBUSAMHU U LCIIAMUA O6H.[CHI/ISI, sSICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOIO TOYKY
3pC€HHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AABATh IMOACHCHUA 110 XO4Y PCIICHHUA 3aa41, KOMMCHTHUPOBATH HOJIy‘IGHHLIfI PE3YIIbTAT,

B X0J1e 00CYXIECHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TeMbl, IPOOIEMbI, pelIaeMoi 3aJja4u, BbICKa3bIBaTh HJIEU, HAalleJICHHbIC Ha
MOMCK PEUICHHUs], COMIOCTABIISTh CBOU CYXACHUS C CYXKACHUSIMH JIPYTHX YYACTHUKOB JHalIora, OOHAPYKUBATh pPa3IndKe U CXOACTBO MO3UIIHI, B
KOppeKTHOU (hopme hopMynUpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHHUS;

MPEICTABIATH PE3YIbTAThl PELICHUS 3aa41, SKCIIEPUMEHTA, UCCIIEIOBAHNUS, IIPOCKTA, CAMOCTOSTENILHO BEIOUPATh (popMar BBICTYIUICHUS C
y4€TOM 3aj1a4 NPE3eHTAlUU 1 0COOEHHOCTEH ayJUTOPHH;

IIOHUMATh U UCITIOJIb30BATh NIPCUMYIIICCTBA KOMaHJIHOU U PIHI[I/IBI/I,I[yaHBHOﬁ pa6OTBI IIpHu pCHICHNHA y‘le6HHX MAaTCMaTU4YCCKHUX 3a1a4,

HNPUHUAMATD 1I€J1b COBMECTHOM JIESITEIbHOCTH, UITAHUPOBATh OPraHM3alHI0 COBMECTHON pabOThI, paCpeAessiTh BUIbI padoT, 10rOBapuBaThCS,
00CYXJaTh POIIECC U pe3ylbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKHX JIFO/ICH;

Y4acTBOBAaTh B IPYIIOBHIX (hopmax paboTh! (00CYKAEHUS, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U APYTHE), BBHITIOIHATH CBOIO YaCTh paOOTHI U
KOOPJIMHUPOBATh CBOU AEUCTBUS C APYTUMU YJI€HAMH KOMaH/Ibl, OLIECHUBATh Kau€CTBO CBOETO BKJIaJa B OOIIMK IPOAYKT IO KPUTEPUSIM,
c(OopMyIHPOBAaHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHBIC yHUBeEpcaIbHbIC y4eOHbIC 1CHCTBHA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, AlTOPUTM PELeHHs 3a]1auM (MJIM €ro 4acTh), BEIOUPATh CIIOCO0 pelIeHus ¢ yYETOM UMEIOIINUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHUH C yUETOM HOBOW MH(pOPMAIUH.

CaMOKOHTpOJH), 3MOIMOHAJIbHbII HHTE/JIEKT:

BJIAJACTH criocodamu CaMOITPOBEPKH, CAMOKOHTPOJIA IMPOLECCa U pE3yjibTaTa pCIICHUA MaTeMaTUICCKOM 3aJa4M,

NpeaABUACTb TPYAHOCTH, KOTOPBIC MOTYT BOSHHUKHYTH IIPU PCIICHUU 3aa91, BHOCUTH KOPPCKTHUBLI B ACATCIILHOCTL Ha OCHOBC HOBBIX
OGCTOHTCJ’ILCTB, HalJIEHHBIX OI_I_II/IGOK, BBISIBJICHHBIX Tp}Q[HOCTGfI;

OLICHHUBATh COOTBETCTBHE Pe3yibTaTa JIeATeIbHOCTH OCTABIEHHOM L€ U YCIOBUAM, OOBSCHSATh IPUYUHBI JOCTHKEHHS UITH HEJOCTHKEHUS
L[€JI1, HAXOUTh OLINOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATbBI

K xoHIy oOydenus B 5 kjiacce 00yJarOIUNACs OTYYUT CISAYIONINE MPEIMETHBIC PE3yIbTaThI:

Yucyia 1 BLIYUCTICHUS

[ToHnMaTe ¥ MPaBUIBHO YIIOTPEOIATh TEPMUHBI, CBSI3aHHBIC C HATYPAIBHBIMU YHCIaMH, OOBIKHOBEHHBIMHU U IECATUYHBIMU JPOOSIMHU.
CpaBHUBATH U YIIOPSIIOUMBATH HATYpAITbHBIC YHCIIA, CPABHUBATH B MMPOCTEUIITNX CITyJasiX OOBIKHOBEHHBIC APOOHU, AECSITHUHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPIUHATHOMW (YMCIIOBOI) MPSIMO#T ¢ COOTBETCTBYIOIIMM €i YMCIIOM M M300pakaTh HATypalbHbIC YKCIIa TOYKAMH Ha
KOOpAMHATHON (YHCIIOBO#) MPSMOM.

BrimonusaTe apupmMeTndeckue qecTBUs C HaTypaJbHBIMHU YHCIAMH, C OOBIKHOBEHHBIMHU JAPOOSIMH B TIPOCTEUIIINX CITyJasiX.

BBINONHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIYMCICHUMN.

OxpyIIsTh HaTypaJIbHbIE YNCIIA.

Pemienue TeKCTOBBIX 32124

Periarb TekcTOBBIE 3a7a4M apU(PMETHUECKUM CIIOCOOOM M ¢ IOMOIIbI OPraHM30BaHHOI'O KOHEYHOI'0 Iepedopa BceX BO3MOXKHbBIX BApUAHTOB.
Pemars 3amaun, coneprkamne 3aBUCHMOCTH, CBA3BIBAIOLINE BEITMYHUHBI: CKOPOCTh, BPEMs, PACCTOSHHE, LIEHA, KOJINYECTBO, CTOUMOCTb.
Hcnonp3oBaTh KpaTKue 3alIUCH, CXEMBbI, TaOJINIbl, 0003HAUEHUs IPU PEILICHUH 3aad.

ITonb30BaThCsl OCHOBHBIMM €AVMHMIIAMU U3MEPEHMS: LIEHBI, MACChl, PACCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPA)KaTh OJHHU €IUHULIBI BEJIMUMHBI YEPE3
IpyTHE.

N3Bnekars, aHAIU3UPOBATh, OIICHUBATh HH(GOPMAIIHUIO, MPECTABICHHYIO B Ta0JIMIIE, HAa CTOIOUATON JUarpaMMe, MHTEPIPETUPOBATh IPEICTaBIICHHBIC
JTAHHbIE, MCMOJIb30BaTh JAHHBIE IPU PELICHUH 3a1a4.

Harnsanas reomerpust
[Tonp30BaThCs TEOMETPUYECKUMH IMOHATHSIMU: TOYKA, IPAMAst, OTPE30K, JIyY, YIOJ, MHOTOYTOJbHUK, OKPY’KHOCTb, KPYT.
[IpuBoaUTH IpUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUpa, UMEIOIINX (POPMY U3yUYEHHBIX T€OMETPHUUECKUX Huryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YINIAMU: BEPILIMHA, CTOPOHA, C MHOTOYTOJIbHUKAMU: YrOJl, BEPIINHA, CTOPOHA, IUaroHalb, C
OKPYKHOCTBIO: PainycC, TUAMETP, LIEHTP.
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N306paxarh n3ydeHHbIe TeoOMeTpUUecKre (PUrypbl Ha HEJIMHOBAHHOW U KJIeTYaToi OyMare ¢ OMOIIbIO IIUPKY/IS U JTUHEHKH.

HaxonuTe AuHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MIOMOLIBIO TUHEHKH, CTPOUTH OTPE3KH 3aJaHHOMN JJIUHBL; CTPOUTH OKPY>KHOCTb
3aJJaHHOTO pajanyca.

Hcmonp30BaThk CBOCTBA CTOPOH M YIUVIOB IIPAMOYI'OJIbHUKA, KBaJ[paTa IJId UX IMOCTPOCHU A, BBIYMCICHUS IJIOIAAU U IICPUMETPA.

Bbrauciiate nepuMerp u riomap KBajapara, mpsiMoyroibHUKa, (UTYP, COCTABICHHBIX M3 MPSMOYTOJILHUKOB, B TOM YHCie (GUTYp, H300paKEHHBIX HA
KJIeT4aTon Oymare.

ITonp30BaTLCst OCHOBHBIMH MCTPUYCCKUMU CIUHULIAMU U3MCPCHUS JJIMHBI, IIJIONIAAW; BbIpakaTb OJAHW CIUHUILIBI BCIMYWHEBLI YCPE3 APYTUC.

Pacnio3naBarb nmapasienenunen, Ky0, HCIIOIb30BaTh TEPMHHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, M3MEPEHHS, HAXOAUTh H3MEPEHUS apajliesienune/a,
KyOa.

Breruuciaars 00béM KY6a, mapajjyiCJaCItIiCaa 10 3aJaHHbIM U3MCPCHHUAM, I10JIb30BATHCA CAMHHULIAMU U3MCPCHUA 00BEMa.

Pemrars HecITOKHBIC 3ala4yr Ha UBMCPCHUC TCOMCTPHUYCCKUX BCINYNH B IPAKTUUCCKUX CUTyallUAX.

K xoHiy o0y4eHust B 6 kjacce o0yJaromuiics MOJyIHUT CICAYIONINE TPEAMETHBIC Pe3yIbTaThl:

Yucjaa v BBIYUCJIEHUA

3HaTh ¥ IOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH YUCEJ U CIIOCOOAMHU HX 3aIMCH, IEPEXOIUTH (€CIIU 3TO BO3MOXKHO) OT OAHON (POPMBI
3alMCH Yucia K Apyrou.

CpaBHI/IBaTL " YIIOpAO04YHBATh LCJIBbIC YNCJIA, OOBIKHOBEHHBIC 1 JACCATHYHBIC ,Z[pO6I/I, CpaBHHUBATb YHUCJIa OAHOTO U Pa3HbIX 3HAKOB.

BBIHOJ'IH?[TI), co4deTas YCTHBIC U MMCbMCHHBIC HpI/IéMI:vI, apI/I(i)MeTI/ILIeCKI/IG ]:[CI\/JICTBI/ISI C HaTypaJIbHBIMU W TCJIBIMH YUCIIaMHU, OOBLIKHOBEHHBIMH U
ACCATUYHBIMU }lp06$IMI/I, MOJIOKUTCIIBHBIMU U OTPULATCIIbHBIMA YU CJIaMU.

BoruncnsaTe 3Hau€HUS YMCIOBBIX BBIPAKEHUH, BBIITOJIHATH IPUKHUIKY M OLIEHKY pe3yabTaTa BEIYMCICHUN, BBIMOIHITH IPE00pa30BaHus YHUCIOBBIX
BBIpQXEHHUI Ha OCHOBE CBOMCTB apu(MeTHUECKUX NEHCTBHI.

CoOoTHOCHTD TOYKY Ha KOOpﬂHHaTHOﬁ HpﬂMOfI C COOTBCTCTBYHOIIIUM €Ml YHCIIOM U I/I306pa)KaTL qucCiia TOYKaMHu Ha KOOpIIPIHElTHOﬁ HpHMOﬁ, HaXOoIUTb
MOAYJIb YHUCJIA.

COOTHOCHTE TOYKH B HpﬂMoyFOJILHOfI CUCTEME KOOpAMWHAT C KOOpAUHATAMH 3TOM TOYKH.
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OKpyIIATH LIeTbIE YKCa U IeCATUYHbIE APOOU, HAXOTUTH MPUOIMKEHUSI YUCEIL.
YucsioBble M OyKBEHHbIE BHIPAKEHUS

[Tonumare ¥ ynoTpebasiTh TEPMUHBI, CBSI3aHHBIE C 3aIMChIO CTETICHU YMCIIa, HAXOIUTh KBapaT U KyO YnCIIa, BBIYUCIATH 3HAYEHUS YUCITIOBBIX
BBIPAKEHUM, COAEPIKAIINX CTEIICHH.

ITonp30BaThCsl MPU3HAKAMU AETMMOCTH, PACKIIA/IbIBATH HATYPAJIbHbIE YNCIIA HA IPOCThIE MHOKUTEIIH.
[Tonp30BaThCst MacIITabOM, COCTABIIATH MPONOPIIMU M OTHOIICHHSL.

Hcnonb3oBarh OyKBBI 1711 0003HAYEHUS YMCEIT TIPU 3aIMCH MaTEMAaTHYECKUX BBIPAKCHUH, COCTABIATH OYKBEHHBIE BBIPAKEHHS U (DOPMYIIbI, HAXOIHUTh
3HaueHMs OyKBEHHBIX BBIPAKEHUH, OCYIIECTBIISSI HEOOXOAMMBIE TOACTAaHOBKH U IPe0Opa30BaHMUS.

HaXOI[I/ITB HEU3BECTHBIN KOMIIOHEHT paBCHCTBA.

Pemienne TeKCTOBBIX 3agav

Pemars MHOTrOLIaroBbie TEKCTOBBIE 3aJa4un apI/I(i)MeTI/I‘IeCKI/IM CII0OCOOOM.

Pemiars 3aaa4u, CBA3aHHbIC C OTHOIICHHUEM, ITPOTIOPIMOHAIBHOCTBIO BEJIMYMWH, ITPOLICHTAMU, PCIIATh TPHU OCHOBHLIC 3a/1a4U Ha IIpO6I/I U IMMPOLCHTEI.

Pemiars 3aaa4ur, COACPKAINUEC 3aBUCMOCTH, CBA3bIBAIOIINEC BCIMUYUHBL: CKOPOCTh, BpEMA, paCCTOAHUC, [ICHA, KOJIMYCCTBO, CTOUMOCTD,
IMPOU3BOAUTCILHOCTL, BPEMA, 00BEM pa60TI)I, HCIIOJIb3YH apI/I(l)MeTI/ILICCKI/IC HGﬁCTBHﬂ, OLCHKY, IPUKHUJKY, II0JIb30BATLCA CAUMHUIIAMU U3MCPCHU A
COOTBCTCTBYIOIINUX BCIIMYMH.

CocraBisarh 6YKB6HHLIC BBIPpAXKCHUSA 11O YCJIOBHUIO 3a1a4H.

N3Bnekars nHGOpMaIINIO, MPEICTABIECHHYIO B TA0INIIaX, HA JIMHEWHOW, CTOIOYATON UM KPYTrOBOM JUarpaMMmax, MHTEPIPETUPOBATh MPECTABICHHBIC
JTAHHbIE, UCMOJIb30BaTh JaHHBIE IPU PEIICHUH 3a/a4.

IIpencraBasaTh HHGOPMALIMIO C TOMOIIBIO TAOIMIL, IMHEHHOH 1 cTONIOUaTOl AUarpamm.
Harnsaanas reomerpus

[TpuBoAUTH IPpUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUpa, UMEIOIIUX (POPMY U3yUYE€HHBIX T€OMETPHUUECKHUX MIIOCKUX U MPOCTPAHCTBEHHBIX (QUTYD,
MPUMEpPHI PaBHBIX U CHMMETPUYHBIX (Uryp.

N300paxkaTh ¢ MOMOIIBIO UPKYIIS, TUHEWKH, TPAHCIIOPTUPA HAa HEJIMHOBAHHOM U KileT4aToi Oymare U3y4eHHbIE IUIOCKUE TeOMeTpruuecKue GUrypsl 1
KOH(UTYpaluu, CHMMETPUYHBIE (DUTYPHI.
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[Tonb30BaThCsi FEOMETPUUECKUMHU MOHATUSMU: PaBEHCTBO (PUTYp, CUMMETPHUSL, UCIIOIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEH: OCh
CUMMETPUH, LICHTP CUMMETPHUHU.

HaxonuTe BeMYUHBI YIIIOB U3MEPEHUEM C TIOMOIIBI0 TPAHCIIOPTHUPA, CTPOUTH YIVIbI 3aJaHHOM BETUYHMHBI, 10JIb30BATHCS MPU PELICHUH 33134
rpajyCHOM MEpO YITIOB, paclio3HaBaTh HA YEPTEkKaX OCTPBIN, IPAMOM, pa3BEPHYTHIN U TYIOW YIJIbI.

Bruruncisats JIIAHY JIOMaHOfI, NEpUMETP MHOI'OYIrOJIbHHKA, IMOJIB30BaThCA CAMHHUIIAMU U3MCPCHUSA JJIMHBI, BhIpaXXaTb OJHU CAUHUILIBI U3BMCPCHUS NJIMHBI
4yepes Jpyrue.

HaXOIII/ITB, HCIIOJIBb3Ys ‘IepTé)KHBIe HHCTPYMCHTEI, paCCTOSAHUA: MCXKAY ABYMS TOYKaMH, OT TOYKH 10 HpHMOfI, IJIMHY ITYTHU Ha KBaﬂpaTHOfI CCTKEC.

Breraucnars IIomaiab q)Hpr, COCTAaBJICHHBIX U3 NPAMOYT'OJIbHUKOB, UCII0JIb30BATh pa36HeHHe Ha OpsAMOYTOJIbHUKH, HA PABHBIC (bHI‘ypBI, AOCTPpAarBaHHUC
A0 MpAMOYTOJIbHHKA, IMOJIB30BaTHCA OCHOBHBIMU CAMHUIIAMU U3MCPCHUA TIJIOIIA/I1, BhIpaKaTb OAHW CAUHUIIBI U3MCPCHUS IJIOIAAN Y€PEC3 APYTHUC.

Pacnio3naBarh Ha MOJENSIX U H300PAKEHUSX MUPAMUY, KOHYC, IHJIUHAP, UCTIOIH30BaTh TEPMUHOIIOTHIO: BEPIINHA, PeOpO, TpaHb, OCHOBAHHE,
pa3BEpPTKA.

N3o0pakars Ha kileTyaTon Oymare MpsIMOYTOJIbHBIN MapaiyiesIeuIel.

Bbrauciate 005EM MpsSMOYTOJIEHOTO Napauiesienuiesa, Kyoa, mojJb30BaThCsi OCHOBHBIMU €IMHUIIAMU U3MEpPEHHs 00BhEMa;

Pemarte HecIOXKHBIC 3a/1a4l HA HAXO0XKJICHHUE FCOMETPUYICCKUX BCIIMYUH B MMPAKTHYCCKUX CUTYalIHUAX.

TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
Ne  ||[HaumeHOoBaHuME pa3iesioB U TEM MPOTPaMMBbI KonunyectBo yacos OnekTpoHHbIe (IUPPOBHIE) 0Opa30BaTEIbHBIC
n/n pecypcsl
Bcero|[KontponbHbie [IpakTruueckue
paboTHI paloTHI
1 HarypanbHubie uncna. /leiictsus ¢ 43 1 [[Bubmmoreka IIOK
HaTypaJlbHBIMHU YHUCIAMU https://m.edsoo.ru/7f4131ce]]
2 Harsinnas reomerpus. JInHum Ha IIOCKOCTH 12 2 [[Bubauoreka IIOK
https://m.edsoo.ru/7f4131ce]]

15



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

IIJIOCKOCTH

Ne  ||[HaumeHOBaHuME pa3esoB U TEM NPOTrPaMMBbI KonnuectBo yacos DOnexTpoHHbIe (TG POBEIE) 00pa3zoBareIbHbIC
n/n pecypcsl
Bcero|Kontposnbnbie IIpakTrueckue
paboThI paboThI
3 OOBIKHOBEHHBIC JPOOH 48 1 [[bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce]]
4 Harnsignas reomerpust. MHOTOyroibHUKH 10 1 [[bubmmnorexa LIOK
https://m.edsoo.ru/7f4131ce]]
5 Jlecaruunbie 1poou 38 1 [[Bubnuroreka LIOK
https://m.edsoo.ru/7f4131ce]]
6 Harmsinaas reomerpust. Tena u purypsi B 9 1 [[Bubnunoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce]]
7 [ToBTOpEeHME U 0000IIICHIE 10 1 [[bubmuorexa LJOK
https://m.edsoo.ru/7f4131ce]]
J106aBUTh CTPOKY
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME |[170 |14 4
6 KJIACC
Ne  |[HaummeHoBaHHE pa3/enioB U TeM mporpaMmel||KonnyecTBo yacoB DnexTpoHHbIE (IUPPOBBIE) 00pPa30BATEIBHBIE
n/n pecypcsl
Bcero| KontponsHbie [TpakTrueckue
paloThI paboTHI
1 HarypanbHbie uncna 30 1 [[bubmuotexa LIOK https://m.edsoo.ru/7f414736]]
2 Harnsignas reomerpust. [Ipsimbie Ha 7 [[bubmuoteka LIOK https://m.edsoo.ru/7f414736]]
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Ne HaumenoBanue pa3znenos 1 TeM nporpammsl | KoandecTBo yacoB OnexrponHble (1U(ppoBbIe) 00pa3oBaTeIbHbIC
n/n pecypcsl
Bcero||[KoHTposbHbIe IIpakTrueckue
paboThI paboThI

3 Hpobu 32 1 1 [[bubmuoteka ITOK https://m.edsoo.ru/7f414736]]
4 Harnsignas reomerpusi. Cummerpust 6 1 [[bubmuoteka ITOK https://m.edsoo.ru/7f414736]]
5 Bripaxxenus ¢ OykBamu 6 [[bubmuoteka ITOK https://m.edsoo.ru/7f414736]]
6 Harnsimnas reomerpust. @urypsl Ha 14 1 1 [[bubmuoteka ITOK https://m.edsoo.ru/7f414736]]

TUIOCKOCTH
7 [TonoxuTenbHbIe U OTpULIaTENbHBIC yncia |40 1 [[Bubmoreka LIOK https://m.edsoo.ru/7f414736]]
8 [IpencraBnenue naHHBIX 6 1 [[BubmoTeka LIOK https://m.edsoo.ru/7f414736]]
9 Harnsignas reomerpusi. @urypsl B 9 1 [[bubmuotrexa LIOK https://m.edsoo.ru/7f414736]]

MIPOCTPAHCTBE
10  |[ToBTOpenue, 06ob6meHNe, cuctemaru3anus |20 1 [[bubmuoteka LIOK https://m.edsoo.ru/7f414736]]
J106aBUTB CTPOKY
OBIIEE KOJIMYECTBO YACOB I1O 170 |5 5

[TPOI'PAMME
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