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|. [TosicHuTEIbHAA 3aNIUCKA.

PaGouast mporpamMma mo martemaTHKe 5-6 COCTaBJIeHa Ha OCHOBE (pelaepabHOTO
roCyapCTBEHHOr0 00pa3oBaTeNbHOTO CTaHJIapTa, Yy4yeOHOro IUlaHa, MPUMEPHOU
porpaMmMbl OCHOBHOT'O OOIIEro o0pa3oBaHHs IO MaTEMaTUKE C Y4YETOM aBTOPCKOM
nporpammbl o Marematuke C.M. Huxonsckoro, M.K.Iloranosa, H.H.Pemernukosa,
A.B.IlleBkuHa. [Iporpamma pa3zpaboTaHa Ha OCHOBE aBTOPCKOHN MPOTrpaMMbl
o0mreoOpa3oBaTeNbHBIX yUpexkaeHn «MaTtemaTuka 5 — 6 Kiaccel», cocTtaBuTeNlnb T.A.
BypmuctpoBa (m3narensctBo MockBa, «IIpocBemenue», 2018 r; B COOTBETCTBUM C
MPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMO OCHOBHOTO 00111er0 00pa30BaHus,
0100peHHON DefepaibHBIM Yy4eO0HO — METOAMYECKUM OOBEIUHEHHEM IO OOLIEMYy
obpazoBanmio (mpotokoi 3aceganus ot 08.04.2015 Ne 1/15)

Pabouas mporpaMma OpuEeHTHpPOBAHA Ha MpEnojaaBaHue Mo yuyeOHUkKy «MaremaTuka
5» n «Maremaruka 6» nox pepakuuen C.M. Hukonbsckoro cepun « MI'Y -mikosie», Mocksa
«IIpocsemienuer, 2020.

PaGoune mporpaMMbl OCHOBHOTO OOIIIETO 0Opa30BaHUS 10 MaTeMaTHKe I 5S—6
KJIACCOB COCTaBJieHbI Ha OCHOBe {DYHJIAMEHTAJIBLHOTO SJIpa COACpPXKAHUS OOIIETro
oOpa3zoBaHus U TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOM 00I11Ie00pa3oBaTeIbHOM
MporpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHus, MpeACTaBlIeHHBIX B DenepaibHOM
roCyJapCTBEHHOM 00pa3oBaTelbHOM CTaHAapTe oOImero obpa3oBaHus. B HHX Takke
YUYUTBHIBAIOTCS OCHOBHBIE UJIeUu U moJioxkeHus «lIporpammel pazButust 1 GopMupoBaHUs
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUM AJI1 OCHOBHOTO OOIIEro 00pa30BaHUs.

Co3HarenbHOE OBJIAJICHUE YYAIIMMHCS CHUCTEMON apu(METUYECKUX 3HAHUM H
YMEHUM HEOOXOJMMO B TOBCEIHEBHOM >KM3HU, JJISl U3YUYEHUS CMEXKHBIX JUCHUIUIUH U

MIPOJIOJDKEHUS 00pa30BaHUsI.

eap peanu3anuu NporpaMmsbi:
OOyueHne MaTeMaTHKE B OCHOBHOM IIKOJIE HANpaBiICHO Ha JOCTHKCHHE
CIICIYIOLIUX LIETICH:

1) B HanpaBJIEHUU TMYHOCTHOTO PA3BUTHA:



dbopMHEpOBaHUE TPEACTABICHUA O MaTEMAaTHUKE KaK YacTH OOIIeYeIOBEYECKOM
KYJbTYpbl, O 3HAUMMOCTH MaTEMAaTHKH B Pa3BUTHM IIUBWIM3AIMU U COBPEMEHHOTO
00IIIECTBA;

Pa3BUTHE JOTUUECKOTO U KPUTUUECKOTO MBIILJICHUSI, KYJIbTYPhl pEYU, CHOCOOHOCTH
K YMCTBEHHOMY DKCIICPUMEHTY;

dbopMHpOBaHNE WHTEIUICKTYaJIbHONH YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOIOJICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

BOCIIUTaHUE KA4YEeCTB JIMYHOCTH, OOECIEUHBAIOIINX COIUAJIbHYI0O MOOMIBHOCTD,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEILHBIC PEIICHIS;

dbopMUpOBaHHE KauyeCTB MBIIUICHUS, HEOOXOJAMMBIX JJId  aJanTallid B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE;

pa3BUTHE HHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY M MaTEMaTHYECKUX
CIIOCOOHOCTEI;

2) B METarpeIMETHOM HAMpPABJICHUU:

dbopMupoBaHUE TPEACTABICHUNM O MaTeMaTHKe Kak (OpMe OMUCAHUSI U METOJE
MO3HAHUS JEeHCTBUTEILHOCTH, CO3/IaHUE YCIIOBHM IS MPHOOPETEHUS TIEPBOHAYATHLHOTO
OTMbITAa MATEMATUUECKOTO MOJCITUPOBAHUS;

dhopMupoBaHUE OOIIMX CIIOCOO0B MHTEIICKTYaIbHOM AEATEIbHOCTH, XapaKTePHbIX
JUIST MaTEeMaTUKU U SIBIISFOIIUXCS. OCHOBOM IMO3HABATEJbHOW KYJBTYPhI, 3HAUUMOW JIJIsi
pa3IUuHbIX chep YeIOBEUECKOMN AeSTEIbHOCTH;

3) B IpeIMETHOM HampaBJICHUU:

OBJIaJICHUE MAaTEeMaTUYECKUMHU 3HAHUSIMHU M YMEHUSAMH, HEOOXOIUMBIMHU JIJIsI
MPOJOJDKEHUS  00pa30BaHUsS, W3YYCHHUS CMEXKHBIX JUCIHUIUIMH, TPUMEHEHUS B
MMOBCEIHEBHOM KU3HH;

co3manue (QyHIaMeHTa JUIsi MaTeMaTU4YeCcKoro pa3BUTHS, (DOPMUPOBAHUS
MEXaHU3MOB MBIILJICHUS, XapaKTEPHBIX JJIsI MATEMATUUYECKON JIeSITEIbHOCTH.

Conep:xanue o0pa3oBaHusi 10 MaTeMaTHKe B 5-6 kJaccax omnpeaessier
cjeayolme 3a1aun:

. pa3BUTh NPEACTABICHUS O HATypaJlbHOM  4HCJe, JCCATUYHOU U

OOBIKHOBEHHOM APOOU U POJIM BHIYUCIICHUI B UETOBEYECKOM MPAKTUKE;



. (GopMUPOBATh MPAKTUYECKHE HABBIKM BBIMIOJHEHUS YCTHBIX, MHUCHbMEHHBIX
BBIYMCIICHUW, PA3BUTH BBIYUCIUTEIBHYIO KYJIBTYPY;

. NEPEBOJNUTH IPAKTUYECKHUE 3a/a4d Ha SA3bIK MAaTEMaTUKH; MOATOTOBUTH K
CHUCTEMAaTUYECKOMY U3yUEHUIO aareOpbl 1 TE€OMETPHH;

. (opMUpPOBATH MPENCTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX U O
pa3IMuYHBIX crmoco0ax MX u3y4dyeHus, 00 OCOOEHHOCTAX MPOTHO30B, HOCAIINX
BEPOSTHOCTHBIN XapakKTep;

. Pa3BUThH JIOTUYECKOE MBIIUIEHUE U PEUb-yMEHHE JIOTUYECKH OOOCHOBBIBATH
CYy/KJICHMS, TPOBOJUTH  HECIOXHBIE  CHCTEMATU3allMd, IPUBOJWUTH  IPUMEPHI,
UCIIOJIb30BaTh CJIOBECHBIM M CHMBOJIMYECKUU SA3BIKM MAaTEMAaTHUKU Ul WUIFOCTPaLUu,

AprymCcHTalli 1 A10Ka3aTCJIbCTBA.

Onucanne Mecra yueOHOro npeamera «MaremMaTnka» B yueOHOM IJIaHe.

B cooTBeTcTBHM C y4€OHBIM IUIAHOM Ha U3yYE€HUE MATEMATHKU B 5,6- Kjjaccax OCHOBHOM
LIKOJIBI OTBOAMT S5 4aca B Henento H3 DenepambHOro KOMIIOHEHTa M 1 yac u3
0011e00pa30BaTENLHOTO KOMIIOHEHTAa B TE€UEHHE Kaxaoro roga oOyuenus. Bcero 408

yacoB: 204 yaca B 5-M kiyacce u 204 gaca B 6-M KJacce.

Cpok peasiuzanuu nporpaMmmsl 2 roja.

KoHTposb ypoBHS 00y4E€HHOCTH.

KonTpons 3a pesyiapTaTamMu OOy4YEHHUS OCYIISCTBIISIETCS 4Yepe3 HCIOJIb30BAHKE
CIEAYIOINX BHUJIOB KOHTPOJIA: BXOJHOW, TEKYILHUM, TEMATUYECKUNA, UTOTOBBIN. [Ipn 3TOM
WCTIONB3YIOTCSA  pa3fiuyHble (OpMBbI KOHTPOJISI: KOHTPOJIbHAasE paloTa, JIOMAIIHSIS
KOHTpOJIbHass paboTa, camMocTosATeNbHas paboTa, JOMAIIHSs MpakTHdeckas padoTa,
JIOMAIITHSST CaMOCTOSATENIbHAas paboTa, TECT, KOHTPOJIbHBIM TECT, YCTHBIM OIpoC, OJull-
onpoc, GppoHTaNIbHBINA onpoc. Ha kKOHTpoJibHBIE pabOThl B TEMAaTUYECKOM TIJIAHUPOBAHUU

npexycMoTperHo 10 yacoB 3a KakIbplid roJl 0Oy4eHHs, B TOM YHCJIE U MPOMEXKYTOUHas



aTTecTalus, KOTopas MPOBOJUTCS B CPOKH, YCTAHOBJICHHBIE KaJCHJAPHBIM rpadukoM, B

(dhopMe KOHTPOJIBbHOU PabOTHI.

1. Conepxanue yueGHOT0 nmpeamera.

OBHIASA XAPAKTEPUCTUKA KYPCA MATEMATHUKU B 5—6
KJIACCAX

B kypce mMareMatnku 5—6 KJIaCCOB MOXXHO BBIJCIHTH CIIECAYIOIINE OCHOBHBIE
COJIeprKaTeNbHbIC JTUHUU: apu(PMETHKA; HIEMEHThI aJIreOphl; BEPOSATHOCTh U CTATUCTHKA,
HarsiHas reomeTpusd. Hapsiay ¢ 3TuM B coliepKaHUE BKIIFOUEHBI JIBE JOMOJHUTEIbHBIC
METOJIOJIOTUYECKAE TEMBI: MHOXECTBA M MAaTEMaTHKa B MCTOPUYECKOM PA3BUTHUH, YTO
CBS3aHO C peanu3alren nenei OONEeMHTEITIEKTYaIbHOTO U OOIIEKYIBTYPHOTO pPa3BUTHUS
yuammxcs. ComepkaHue KaXIAOW W3 3THX TEM PAa3BOPAYMBACTCS B COJEPKATEIBHO —
METOJMYECKYIO JIMHUIO, IIPOHU3BIBAIOLIYIO BCE OCHOBHBIE COJIEp KaTeNbHbIE JINHUU. [Ipn
OTOM mepBasg JuHUA — «MHOXKECTBa» — CIYXKWT LEIM OBJIAJACHUS YYAIIUMUCS
HEKOTOPBIMU  3JIEMEHTAMH YHHUBEPCAJIBHOIO MAaTEMaTUYECKOIro s3bIKa, BTOpas —
«MaremaTuka B  HCTOPUYECKOM  pa3BUTHMM» —  CIIOCOOCTBYET  CO3JaHUIO
OOLIEKYIBTYPHOTO, TYMAaHUTAPHOTO (POHA U3YUYEHUS Kypca.

Conepxxanue aMHUM «ApuMeTuka» CIyXUT (yHAAMEHTOM aJsi AajbHEHIIEro
U3YYEHUS yYalIUMUCA MATEMAaTUKU U CMEXHBIX TUCUUIUINH, CIOCOOCTBYET PA3BUTHUIO HE
TOJIbKO BBIYMCIUTENIbHBIX HaBBIKOB, HO M JIOTMUECKOTO MBIIUICHHS, (OPMUPOBAHUIO
YMEHHMSI TIOJIb30BaThCSl AITOPUTMaMH, CIIOCOOCTBYET Pa3BUTUIO YMEHHUI IUIaHUPOBATH U
OCYUIIECTBIISTh JEATEIbHOCTh, HAIIPABJICHHYIO HA pELICHUE 3a/1a4, a TAKXKe MPUOOPETEHUIO
IPAKTUYECKUX HaBBIKOB, HEOOXOJUMBIX B IOBCEAHEBHOMN KU3HHU.

CopepxaHue JHUHUM «IJEMEHThl aireOpbl» CHUCTEMATU3UPYET 3HAHUA O
MaTEMaTUYECKOM SI3bIKE, TOKA3bIBas IPUMEHEHNE OYKB JIJ1s1 0003HAYEHUS YHUCET U 3aIHUCH
CBOMCTB apu(MeTHUYSCKHX JCHCTBHM, a TakkKe JUISI HaXOXKICHUS HEU3BECTHBIX

KOMITOHEHTOB apU(PMETUUECKUX JIEUCTBUM.



Conepxxanne nuaun «HarmsgHas reomerpusi» cnocoOCTBYeT (POPMUPOBAHHIO Y
y4daluxcs NEPBUYHBIX MTPEICTABICHUN O TEOMETPUUYECKUX a0CTPAKLIUAX PEAIbHOTO MUPa,
3aKJIaJIbIBAET OCHOBBI (DOPMHUPOBAHUS NMPABUIBHOW TI'€OMETPUUYECKON peuM, pa3BUBAECT
00pa3HOe MBIIIJICHHE U IPOCTPAHCTBEHHBIE TMPEICTABICHHUS.

JIuaust «BeposATHOCTh U CTaTHCTUKA» — 0053aTelIbHBIH KOMIIOHEHT LIKOJIBHOIO
00pa30BaHMsl, YCUIMBAIOIIHNH €ro MPUKJIaIHOE U MPAKTUIECKOE 3HAaUeHHE. DTOT MaTepuan
HEOOXOMM TpEeXaAe BCero s (OPMUPOBAHUSA Yy YYAIIUXCS (PYHKIIMOHATBHON
I'PaMOTHOCTH — YMEHMsI BOCIPUHHUMATh M KPUTUYECKH AHAJIU3UPOBATH MH(POPMAIUIO,
NPEJICTABICHHYIO B Pa3lWYHBIX (pOopMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX
pEaIbHBIX 3aBUCUMOCTEN, IPOU3BOAUTH IIPOCTEUILNE BEPOATHOCTHBIE pacy€Thl. M3yueHune
OCHOB KOMOWHATOPUKU TO3BOJIUT Y4YalIEMYCs OCYIIECTBIISITh PAaCCMOTPEHHUE CIIy4yacs,
nepedop U MOoACYET YUCiia BAPUAHTOB, B TOM YHCIIE B IPOCTEUIINX MPUKIIAHBIX 3a/1a4ax.

[Ipy wu3ydyeHHH BEPOSATHOCTH M CTATHUCTUKH OOOTalalOTCsl IMPEACTaBICHUS O
COBPEMEHHOW KapTUHE MHpa U METOAaX €ro MCCleI0BaHusA, (OpPMHUPYETCS MOHUMAHUE
POJIM CTATHCTHKU KaK MCTOYHMKA COLMAIBHO 3HAYUMOUN MH(OPMAIMU U 3aKJIa]IbIBAIOTCS

OCHOBBI BCPOATHOCTHOI'O MBIIIJICHMA.

CTPYKTYPA KYPCA
APUOMETHUKA

Harypajabnsbie 4yucaa. Hatypanbneii psa. JlecATnuHas cucrtemMa CUYUCIEHUS.
Apudmernueckre NEHCTBUS C HATypajdbHBIMH uuciamMu. CBoHCTBa apupMETUYECKUX
nevctBuid. IloHATHE O CTEeneHW C HaTypaJbHBIM MOKa3aTeneMm. KBaapar u KyO uucha.
YucnoBble BBIPAKEHUS, 3HAYEHHE YHCJIOBOIO BbIpaxeHusa. llopsaaok AeHCTBHM B
YUCJIOBBIX  BBIPAKEHUSX, UCIOJb30BAaHUE CKOOOK. Pemienne TeKCTOBBIX 3amad
apupmMeTuecKuMu criocodamu. Jlenurenu u kpaTHbeie. HanGonpimmii o0muii AenuTeNb;
HanMeHbIee oo1ee kpatHoe. CBoiicTBa AenumocTH. [Ipu3Haku nenmumoctr Ha 2, 3, 5, 9,
10. IIpoctbie u cocTaBHble uucia. Pa3oxkeHue HATypajJbHOTO 4YHCIAa Ha TMPOCTHIE
MHOXHUTENU. [[eJIeHrne ¢ OCTaTKOM.

Jpoou. O6pikHOBeHHBIE npoOu. OcHOBHOE CBOMCTBO Jpobdbu. CpaBHEHHE
OOBIKHOBEHHBIX Jpo0eit. ApudmMeTndecKkue IEeUCTBUS C OOBIKHOBEHHBIMH JIPOOSIMHU.
Haxosxaenue gactu oT 1e0ro U 1esoro no ero yactu. Jlecsatuunsie npoobu. CpaBHEHHE
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NECATUYHBIX Jpo0ed. ApudmMernyeckne NEUCTBUS C JECATUYHBIMH  JPOOSIMHU.
[IpencraBnenue AecATUYHONW APOOH B BUJIE OOBIKHOBEHHOH IpoOM M OOBIKHOBEHHOW B
Busie jaecsatuuHod. OrtHomenue. [lpomopuusi; OCHOBHOE CBOMCTBO MPOIMOPIUH.
[IporeHTHI; HaXOXICHHE MPOIECHTOB OT BEJIMYMHBI W BEJIMYUHBI MO €€ TPOICHTaM;
BBIPOKEHHUE OTHOIICHMS B MPOIIEHTAaX. PelieHne TEeKCTOBBIX 3ajad apuPMETHUECKUMU
CII0COOaMH.

PanuonanbHble uncia. [1ooxxuTenbHpIe 1 OTPUIATEIBHBIC YHCIIa, MOTYJIb YHCIIA.
N306pakeHne urcesl TOUKaMi KOOPJUHATHOM MPsIMOii; reoMeTprudecKas HHTEpIpeTaus
MOYJIs yuciaa. MHOKECTBO HEJbIX yrcesl. MHOKECTBO pallMOHaIBHBIX uynce. CpaBHEHHE
palMOHANBHBIX 4YHceNl. ApudpMeThdeckue  JEHCTBUS C PalMOHAIBHBIMU YHCIAMHU.
CaoiicTBa apu(pMeTHUECKUX JIEHCTBHIA.

N3mepenus, NpuOIHKeHUS, OI[€eHKH. 3aBuUCHMOCTH MEXKTY
BeJMYUMHAMH. EuHULBI W3MEpPEHUS ONuUHbL, HI0OWAOU, 00bEMA, MACCHl, B6DEeMeHlU,
ckopocmu. 1IpuMepsl 3aBUCUMOCTEN MEXY BETMUUHAMU CKOPOCHIb, 8DEMS, PACCMOSIHUE,
NpoU3BOOUMENbHOCMb,  8peMsl, paboma, yeHa, KOJIUYECmE0, CMOUMOCHb U JIp.
[IpencraBnenne 3aBucumocteid B Buae dopmys. Beraucnenus no dopmynam. Pemenue

TEKCTOBBIX 337]a4 apu(hMETHUECKUMHU CIIOCO0aMHu.

OJIEMEHTDBI AJITEGPBI

Hcnonp3oBanne OykB Uit 00O3HA4eHHs 4WCEd; JJI1 3alUCH  CBOMCTB
apupMeTHYecKux AercTBUU. BykBeHHBIE BBIpaXEHUS (BBIPAKEHHUS C MEPEMEHHBIMH).
YucnoBoe 3HaueHHE OYKBEHHOTO BBIPAKECHUSA. YpaBHEHUE, KOPEHb YpaBHEHHS.
Haxoxx1eHue HEeW3BECTHBIX KOMIIOHEHTOB apU(METHYECKHX AelcTBUMl. JlekapTOBbI
KOOpAMHATBI Ha ILIOCKOCTU. llocTpoeHne ToukM 1o €€ KOOpAMHATaM, ONpPEACIICHUE
KOOPAMHAT TOYKM Ha IIJIOCKOCTH.

ONHUCATEJIbHAA CTATUCTUKA. BEPOATHOCTL. KOMBUHATOPHUKA.
MHOXECTBA

[IpencraBiieHue TaHHBIX B BUE Tabaull, Auarpamm. [loHATHE O ClTy4ailHOM OIIbITE
U coObITHU. JlocTOBEpHOE W HEBO3MOXHOE COObITHS. CpaBHeHME IIaHCOB. PerieHue
KOMOMHATOPHBIX 3a7a4 mepe0opoM BapuaHTOB. MHOXXECTBO, 3JEMEHT MHOXKECTBA.

HYCTOC MHOX€eCTBO. [logMHOXKECTBO. O6T)€III/IH€HI/I€ H TIEPpECCUYCHUC MHOXKCCTB.



WtrocTpanysi OTHOLIEHH MEXKIy MHOXKECTBAMU C IOMOUIBIO AWarpaMm Oiliiepa —
Benna.

HATJAHAA TEOMETPUA

Harnsgasie npeacTaBnenus o Gurypax Ha IIOCKOCTH: MpsiMasi, OTPE30K, Iy, yTol,
JIOMaHasi, MHOTOYIOJIbHUK, IIPaBUJIBHBIA  MHOI'OYI'OJIBHUK, OKPY>KHOCTb, KpYT.
YeThIpEXYTOIbHUK, PSIMOYTOJIBHUK, KBaApaT. TpeyrojbHUK, BHUIBI TPEYTOJbHUKOB.
N3o06paxenune reomerpuyeckux ¢uryp. BzaumHoe pacronokeHue IByX MPSIMBIX, ABYX
OKPY)KHOCTEM, MNpsIMOM H OKpyKHOCTH. JlimHa otpes3ka, JiomaHou. Ilepumerp
MHOI'OYroJIbHUKA. EMHALBI n3MepeHus INHbL. M3Mepenue JInHbI OTpe3Ka, TOCTPOCHUE
OTpe3Ka 3aJaHHOM JUIMHBL. YToi. Buael yrnos. I'pangycHas mepa yria. M3mepenue u
MOCTPOEHUE YIJIOB C MOMOIIBI0 TpaHcnopTupa. [lonsTue tuomanun Qurypsl; eIuHUIBI
u3Mepenus 1omaan. Ilnomanas npsMoyronbHUKa, KBagpara. PaBHOBenukue (Uryphl.
Harnsinaele mpeicTaBieHUsT O MPOCTPAHCTBEHHBIX (uUrypax: KyO, Mapaienenumne,
npu3Ma, nupamuja, map, cpepa, KoHyc, MIMHIP. M300paxkeHne mpoCcTpaHCTBEHHBIX
¢uryp. Ilpumepsl ceuyeHuil. MHOrOrpaHHUKH, PABUIbHBIE MHOTOIpaHHUKH. [Ipumepsl
pa3BEPTOK MHOTOTPAHHHUKOB, IWIMHIpA U KoHyca. [loHsTHe 00BEMA; eqMHUIBI 00bEMA.
O0BEM TpsAMOYTOJBHOTO Tapasuienenunena, kyba. Ilonarue o paBeHcTBe Quryp.

LlenTpanbHas, oceBas U 3epKajbHasi cuMMeTpun. M300pakeHrne CHMMETPHIHBIX (DUTYD.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

Uctopuss ¢opmupoBaHus TOHSATUS YHCIA: HaTypaJlbHbIE YHCa, ApoOH,
HEJIOCTATOYHOCTh  PAUMOHAJIBHBIX  YUCENI  JUIl  T€OMETPUYECKUX  U3MEPEHHH,
upparmoHaibubie uyucia. CtapuHHbIE cUCTeMBbl 3anmucu uyucen. [pobu B BaBuione,
Erunrte, Pume. OTKpbITHE NecaTHUHBIX ApoOeit. CTapuHHbIe cucTeMbl Mep. [lecsaTudaHbie
apobu W MeTpuueckas cucremMa wep. I[losiBneHuWe OTpUIIATENBHBIX yuceln u

Hyns. JL.Maraunkuii. JI.Jinep.

I11. TemaTu4eckoe NJIaHUPOBaAHHUE.



No Konwo [Tpume-
o HaumenoBanme pa3aeioB U TeM 9acoB K/p _—
(Bcero)
5 kiace
1 | HarypanbHble 4nciia U HOJIb 52 2
2 | U3mepeHue BeIHUUH. 38 2
3 | JdeaumocTs HaTypaJbHBIX YHCET 25 1
4 | OOBIKHOBEHHBIE APOOH 75 3
5 | [loBTOopenue 14 2
HUTOI'O: 204 10
6 kiacc
1 | OTHo1IEeHUS, TPOTIOPIIUH, TPOIEHTHI 31 2
2 | Llenple uncna 39 1
3 | PantmonanpHbie ynicna 45 2
4 | Jecartuunsie npodu 43 2
5 [ OOBIKHOBEHHBIC U JICCATHYHBIC IPOOH 30 1
6 | [ToBTOpeHue 16 2
HUTOI'O: 204 10

V. Illianupyemblie pe3yabTaThl OCBOEHHUS H3YUeHHs Kypca MATEMAaTHKHU B 5-6

KJIacce.

PanuonajabHbIE Ync/Ia

Yuenux Hayuumcs:

1. moHUMAaTh 0OCOOEHHOCTH JECATHYHON CUCTEMBI CUUCIICHUS;

2. BIAJETh MOHATUSMH, CBSI3aHHBIMU C JICTUMOCTBIO HaTypaJIbHBIX YUCET,

3. BBIpa)aTh YKCJIA B 9KBUBAJIIEHTHBIX (hOpMax, BEIOMPAsi HANOOJIee MOIXO SO
B 3aBHCHMOCTH OT KOHKPETHOH CHUTYyaIlWH;

4. cpaBHUBAaTh U yNOPSAAOYMBATH PALIUOHAIbHBIE YUCIIA
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5. BBIIIOJIHATL BBIYUCIICHUS C pPAlMOHAJIBHBIMHU YHCJIdAMH, COUYCTasA YCTHBLIC H
IIMCBMCHHBIC HpI/IéMI)I BBI‘H/ICJICHI/II\/'I, IIPUMCHCHUC KAJIbKYJIATOPA,

6. HCIIOJIB30BATh IIOHATHUA W YMCHUHA, CBA3AHHBIC C IIPOIIOPHUOHAJIBHOCTBLIO
BCJIMYMH, IMPOOCHTAMHU B XOJC PCIICHUA MATCMATHUYCCKHUX 3ala4d M 3aJa4 U3 CMCIKHbBIX

NpCaAMCTOB, BBIIIOJHATH HCCIIOKHBIC ITPAKTUYCCKHC paCLIéTBI.
Yyenuk nosy4unt 603MOINCHOCNb.

1. TIO3HAKOMHTBHECS C ITIO3WUIIMOHHBIMH CHCTEMaMHM CUHCJICHHMS C OCHOBAHMSIMHU,
OTJIMYHBIMU OT 10;

2. yrayOWTh U Pa3BUTh MPEJCTABICHUS O HATypaJbHBIX UYHCIIaX U CBOMCTBaX
JICJIUMOCTH;

3. HAYYUTHCSA WCIIONB30BATh MPHUEMBI, PAITMOHATH3UPYIOMINE BBIYUCIICHHUS,
MPUOOPECTH TPHUBLIYKY KOHTPOJIMPOBATH BBIYMCIICHUS, BBIOMpAs MOAXOMSAIIUN IS

CUTYaIlUH Cr1oco0.
JlecTBUTEIbHBIE YHCJIA
Yuenux nayuumcs:

HCIIOJIb30BAaTh HAYAJIbHBIC IMTPCACTABJICHUA O MHOKCCTBE I[Cf/'ICTBHTGHBHBIX YHUCCII.

Yyenuk nosyyunt 603MOINCHOCMb.

1. pa3BUTH NpENCTABICHUE O YHCIIC U YUCIIOBBIX CHCTEMaX OT HaTypaJIbHBIX 10
JICUCTBUTEIBHBIX YUCEIT; O POJIM BEIYMCIICHHUM B YEJIOBEUECKOW MPAKTHUKE;
2. pa3BUTh W YIUIYOUTb 3HAHUSA O JECSITUYHOM 3alUCH JACHCTBUTEJIBHBIX YHCEIN

(mepuoauyYecKue U HeTIEPUOINYECKUe Apodn).
N3mepeHusi, NpUOJIMKEeHHs, OIeHKH

Yyenuk Hayyumcs:
HCIIOJBb30BATh B XOJC PCHICHUA 3aa4 3JICMCHTAPHBIC ITPCACTABJICHHN A, CBA3AaHHLBIC C
HpI/I6J'II/DKéHHBIMI/I 3HAa4YCHUAMMU BCINYHH.

Vyenux noyvyunt 603MOIUCHOCNHb.
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1. IMOHATD, 4TO YMCJIOBBIC JAHHBIC, KOTOPBIC UCIIOJIB3YIOTCA AJIA XapPaKTCPUCTHUKH
00BEKTOB OKPYXKAIICro Mupa, sABJIAIOTCA IMMPECUMYIICCTBCHHO HpI/I6JII/I)KéHHBIMI/I, 9TO IIO0
3alInucu HpI/I6JII/I)KéHHI)IX 3H&‘I€HHI>1, COACPKAIINXCA B HH(i)OpMaHI/IOHHLIX HCTOYHHKAX,
MOJXHO CyAUTh O IMOIrpCIIHOCTH HpI/I6J'II/DKeHI/I$I;

2. I[MIOHATBh, YTO IIOIpCHIHOCTL pPEC3yJIbTaTa BBIYMCIICHUH JOJI2KHA OBITH

COM3MEpHMa C MOTPEITHOCTHIO UCXOHBIX JaHHBIX
Harasignas reomerpus
Yuenux nayyumcs:

1. pacno3HaBaTh Ha 4YepTEkKaxX, PUCYHKAX, MOJEIAX M B OKPYKAIOIIEM MHPE
MJIOCKUE U MIPOCTPAHCTBEHHBIE T€OMETPUUECKHUE PUTYPBL;

2. pacrio3HaBaTh pa3BEPTKM KyOa, MPSMOYTOJBHOTO  MapasuieNenurea,
MIPaBUJILHOM MUPAMUIGI, TJIUHAPA U KOHYCA;

3. CTpOUTH pa3BEPTKHU KyOa U MPSIMOYTOIBHOTO MapaJljIe/IeUIe 1a;

4, ompenensTh MO JIWHEWHBIM pa3MepaM pa3BEPTKH (UTYPHI IMHEHHBIC pa3MephI
caMoit (purypsl 1 HA00OPOT;

5. BBIUUCIATH 00BEM MPSMOYTOJIBHOIO MapajuieenuIea.
Yuenux nomyuum 603moxicHOCMb:

1. BbUMCHATHL  OOBEMBI  NPOCTPAHCTBEHHBIX  IEOMETPUYECKHX  (uryp,
COCTABJICHHBIX M3 NPSIMOYTOJIbHBIX MMapaslieenuIe0B;
2. yrayOuTh U pa3BUTH MPEACTABICHHUS O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

durypax;

3. IMPUMCHSATH IIOHATHUC pa?;BépTKI/I AJI BBIMTOJTHCHUA IIPAKTUYCCKUX paCLIéTOB.

JIMYHOCTHBIE, METAIIPEAMETHBIE n HPEIMETHBIE
PE3YJBbBTATBI OCBOEHUSA COAEP/KAHUSA KYPCA

HporpaMMa IIO3BOJIICT I[O6I/IBaTBC$I cdieayroaimx  pe3yjibTaTOB  OCBOCHUA

o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIIETO 0Opa30BaHUs:
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JUYHOCMHblE.

1. OTBETCTBEHHOTO OTHOIICHHUS K YYEHHUIO, TOTOBHOCTHU M CIOCOOHOCTHU
0Oy4Jaronuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHNIO HA OCHOBE MOTUBALIMU K 00YUYEHUIO
Y TI03HAHUIO;

2. (QopMupoBaHUS KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILIEHUU W
COTPYIHHYECTBE CO CBEPCTHUKAMU, CTAPIIIMMHU M MITAJIITUMHU B 00pa30BaTeIbHOM, ya4eOHO-
HCCIIEIOBATENbCKOM, TBOPUECKOMN U APYTUX BUAAX NESITEIHHOCTH;

3.  yMEHHus SCHO, TOYHO, I'PAMOTHO  H3JaraTb  CBOM MBICIM B YCTHOU H
MUCHbMEHHONM peuyu, TMOHMMaTh CMBICI TOCTaBJIEHHOW 3aJayd, BbICTpaUBaTh
apryMEHTAaI1I0, IPUBOJIUTh IPUMEPBI U KOHTPIIPUMEDHI;

4. TIepBOHAYAIILHOTO TMPEJCTABICHUS O MaTeMaTHYECKOW Hayke Kak cdepe
YEeJIOBEYECKOM AESATETbHOCTH, 00 3Tanmax €€ pa3BUTHS, O €€ 3HAYUMMOCTHU JJI Pa3BUTHUS
IMBWJIN3ALINH;

5. KPUTUYHOCTU MBIIUICHUS, YMEHUS PACIO3HABATh JIOTUYECKU HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTIUYATH TUIIOTE3Y OT (PaKTa;

6. KpeaTMBHOCTH MBINIJICHUS, UHUIIMATUBBI, HAXOJAUYMBOCTH, AKTUBHOCTH TPH
pelieHnu apupmMeTnyecKux 3a1ay;

7. yMEHHUS KOHTPOJIMPOBATh MPOIECC M PE3yNbTaT y4eOHONW MaTeMaTHYECKOU
JeATEeIIbHOCTH;

8. (QopMupoBaHUS  CMOCOOHOCTH K  OSMOIMOHAIBHOMY  BOCIPHUSATHIO

MaTeMaTUYeCKUX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKACHUI;
Memanpeomemuvle:

1. cmocoOHOCTHM  CaMOCTOSITENIbHO  IUJIAHUPOBATh  aJbTEPHATUBHBIE  MYTHU
JOCTHKEHUSI 1IeJIel, OCO3HAHHO BbIOMpATh HamOoJsiee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX U NMO3HABATEIbHBIX 33/1a4;

2.  yMEHHUS OCYUIECTBJISATH KOHTPOJh MO 0OOpaslly M BHOCUTH HEOOXOJIUMBIE

KOPPEKTHUBBI;
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3. CHOCOOHOCTM aJIeKBaTHO OLEHUBATh MPaBUIBHOCTh WM OHIMOOYHOCTD
BBITIOJIHEHUS y4eOHOM 3a/1auM, €€ 00bEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOKHOCTH
€€ peIICHHUS;

4. yMEHHsS YCTaHaBIMBAThb MPUYMHHO — CIIEJICTBEHHbIE CBS3H; CTPOUTH
JIOTUYECKUE PACCYXKIICHUS, YMO3AKIIOYEHHUS (MHAYKTUBHBIC, JCIYKTUBHBIE U IO
aQHaJIOTUH) U BBIBOIBI;

5. yMmeHuss co3daBaTh, MNPUMEHATH U MpeoOpa3oBBIBATh 3HAKOBO  —
CUMBOJIMYECKHUE CPEJICTBA, MOJIENIM M CXEMBI JIJIsl pellleHUs Y4eOHBIX U MTO3HABATEIbHBIX
3az1ay;

6. pa3BuUTHs CIIOCOOHOCTH OpraHMU30BBIBATH Y4YEOHOE COTPYIHUYECTBO H
COBMECTHYIO JE€ATEIBHOCTh C YYHUTEIEM W CBEPCTHUKAMU: OIPEACIATh LIEJIH,
pacnpenensaTh GYHKIMH U POJIA YYaCTHHKOB, B3aHMMOJEHCTBOBATh W HAXOJUTh OOIIHE
criocoObl paboThl; yMEHMs paboTaTh B IPyIIe: HAXOAUTh 00Illee pelIeHHe U pa3peniaTh
KOH(JIMKTBI HA OCHOBE COTJIACOBAHMS MO3UIMI U y4€Ta MHTEPECOB; CIYIIATh MAPTHEPA;
(bopMyIMpOBaTh, AprYMEHTUPOBATh U OTCTAWBATh CBOE MHEHHE;

7. (QopMupoBaHus y4yeOHOW H OOIIENOIH30BATEIHLCKON KOMIIETEHTHOCTH B
00JJaCTH MCIOJIb30BaHUSI MH(POPMALIMOHHO — KOMMYHHUKAMOHHBIX TexHojorud (UKT —
KOMIIETEHTHOCTH );

8. mepBOHAYANBHOTO MPEICTABICHUS 00 MAEIX U O METO/aX MaTEMAaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKHU;

9. pa3BuTHS CHOCOOHOCTM  BHUAETh  MAaT€MaTHYECKyl0 3aJady B JAPYTUX
JUCUUIUIMHAX, B OKPY’KAIOIIEH KU3HU;

10. ymeHus HaXOJUTh B Pa3JIMYHbBIX HMCTOYHUKAX
uH(pOpMaIIIo, HEOOXOUMYIO TUTst peuieHus MaTeMaTUYeCKuX MpoosieM, W
NPEACTaBIATh €€ B MOHATHOM (PopMe; MPUHUMATH PEIICHUE B YCJIOBHUSAX HEIMOJHOW U
M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOPMAITIH;

11. ymeHus MOHUMATh U KCIOJIb30BATh MATEMATHUYECKHE CPEJICTBA HATJISAHOCTU
(pUCYHKH, YEPTEKHU, CXEMBI U Ap.) AJI1 WIUTFOCTPALMU, UHTEPIIPETAI[MU, ApTYMEHTALINH;

12. ymeHUs BBIABUTATH THUIIOTE3bI MPU PEIICHUH YYCOHBIX 3a7a4 U MOHUMAHUS

HCO6XO,III/IMOCTI/I HX IIPOBCPKH,
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13. moHMMaHusi ~ CYIIHOCTM  QITOPUTMUYECKUX  MPEANUCAHUA W yMEHUS
JIEHCTBOBATh B COOTBETCTBUH C MPEIJIOKEHHBIM AJITOPUTMOM;

14. yMeHHUs caMOCTOSITEIbHO CTaBUTh €M, BBIOUPATh U CO34aBaTh aJrOPUTMBI
JUISL pEIICHUs yUeOHBIX MaTeMaTHYECKUX MPoOIeM;

15. cnocoOHOCTH IUTAHUPOBATH U OCYILECTBIIATH AESITENbHOCTD, HAIPABJICHHYIO HA

pEIIeHre 337129 NCCIIeIOBATEIbCKOTO XapaKkTepa,
npeomemuble:

1. ymeHuss paborarb C MaTEeMaTUYECKUM TEKCTOM (CTPYKTYpUPOBaHHUE,
U3BJICYCHHE HEOOX0IMMOM MH(OpMalMK), TOYHO U TPAMOTHO BBIpaXXaTh CBOM MBICIH B
YCTHOM ¥ MUCBbMEHHOM peuu, IPUMEHS MaTEMaTUUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY,
UCIIONB30BAaTh  pPa3M4YHbIE  SI3BIKK ~ MAaTEeMaTHKU  (CIOBECHBIH, CHMBOJHYECKHIA,
rpaduyeckuii), pa3BUTHUS CHOCOOHOCTM OOOCHOBBIBaTb CYXACHMS, IMPOBOJUTH
KJIacCU(UKAIIUIO;

2. BhajeHUs 0a30BBIM MOHSATHITHBIM aNlapaToM: UMETh MPEACTABICHUE O YHCIIE,
poOu, mporeHTax, 00 OCHOBHBIX T€OMETPHUUECKUX OOBEKTaxX (TOuUkKa, MpsiMasi, JOMaHasl,
yroJi, MHOTOYTOJIbHUK, MHOTOTPAaHHUK, KpYT, OKpPYXHOCTh, Mmap, cdepa u mp.),
(dbopMUpOBaHUS PEJCTABICHNUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MUPE U
pa3IMyYHBIX COCO0AaX X U3YUEHUS;

3. yMeHHs BBHINOJTHATH apuPMETHUECKHe MpeoOpa3oBaHUsl PaIlMOHATIBHBIX
BBIPQXEHUM, MPUMEHATh UX JJS pelIeHUs y4eOHBIX MaTeMaTHYeCKHMX 3ajlad U 3ajad,
BO3HUKAIOIINX B CMEKHBIX YUYEOHBIX MPEIMETaX;

4.  yMeHHs MOJb30BaThCS U3yUYEHHBIMU MaTeMaTHUYEeCKUMHU (HOopMyIamu;

5. 3HaHHA OCHOBHBIX CIIOCOOOB TMPEACTABICHUS M aHadN3a CTAaTHUCTUYECKUX
JAHHBIX; YMEHUS peliaTh 3a/1a4i C MMOMOIIBI0 Tiepedopa BCeX BO3MOKHBIX BAPUAHTOB;

6. yMeHMs IPUMEHATH U3yUCHHbBIE TOHATHS, PE3YIbTAThl U METOABI ITPH PEILICHUH
3alad M3 Pa3NUYHBIX pa3lieJIOB Kypca, B TOM YHCIE 3a7ay, HE CBOISAIIMXCS K

HCTIOCPCACTBCHHOMY ITPUMCHCHHIO U3BCCTHLIX AJITOPUTMOB.

Maremaruka 7-9

|. [TosicHuTEIbLHAA 3aNIUCKA.
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PabGouass mporpamma mo anreOpe u reoMerpuu s /-9 KjaccoB paspaboTaHa u
coctaBieHa B cooTBeTcTBUU ¢ DenepaibHoi oOpazoBarenbHOM mporpammoit OOO mno
MaTeMaTtuke, ogo0peHa pemienueM denepanbHOr0 yueOHO-METOAUUYECKOTO 00bETUHEHUS
mo oOmeMy oOpazoBanmio, mpotokond 3/21 ot 27.09.2021r., denepaabHBIM
rocyJapCTBEHHbIM 00pa30BaTElIbHBIM CTaHJAAPTOM OCHOBHOTO 0O0IIero oOpa3oBaHus
(mpuka3z MunuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit @enepauun ot 17 nexadps
2010 r. Ne 1897 (¢ usmenenusimu ot 29 nekadbps 2014 r. N 1644, 31 nexabps 2015 r. N
1577) «O6 yTBepKaAcHUHU (eaepabHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pazoBanus») (Hanee — ®I'OC), mpumepHOI TPOrpaMMbl OCHOBHOTO
obmero oOpa3zoBanus (omgoOpeHa pemnieHHeM QeaepanbHOTO y4eOHO-METOIMYECKOTO
oObeuHEeHus 10 001eMy 00pa3oBaHuto, mpoToko oT 8 ampesns 2015 1. Nel/15), ¢ yuerom
aBTOPCKOM nmporpamMMmel kypca «Anreopay» FO.H. Makapsiues, H.I'. Muniok, K.W. Hemkos,
C.b. CyBopoBa — cOopHUK paboumx mporpamMm 7-9 kimaccel (coctaButenb T. A.
Bbypmuctposa) - M.:IlpocBemienune, 2018; mnporpammel «I'eomerpusi» mis 7-9 kiaccos,
coctaBurelb T.A. BypmucTtpoBa (cOopHuK pabouux nporpamm 7-9 kiacc coctaButens T.A.

Bbypmuctposa — M. IIpocsemenue. 2018)

PabGouast mporpamma oOecrieueHa y4eOHMKaMU, BKIIOUCHHBIMU B GefepalbHbIN
nepevyeHb yueOHUKOB, pekoMeHayeMblx MunoopHayku PO (npuka3 Munnpocsemenus PO

otT 28.12.2018 Ne345):

MakaperueB, HO. H. Aunrebpa: y4yeOHuk s 7 Kiacca 0011e00pa3oBaTelbHbBIX
yupexaeHun /

1O. H. Makapsrues, K. U. Hemkos, H. I'. Munmiok, C. b. CyBopoBa; oz pexn. C. A.

TensaxoBckoro. - M.: IIpocsemienue, 2019

MakapsiueB, FO. H. Anrebpa: ydeOHMK mis 8 kiacca o0IIeo0pa3oBaTeIbHBIX
yUpexXJIeHu /

1O. H. Makapsrues, K. . Hemikos, H. I'. Munatok, C. b. CyBoposa; nox pen. C. A.

Tensaxosckoro. - M.: IIpocsenienue, 2020

MakaperueB, FO. H. Anrebpa: yuyeObnmk i 9 kmacca 0011eo0pa3oBaTebHBIX
YUpEeKICHUM /

1O. H. Makapsrues, K. U. Hemikos, H. I'. Munmiok, C. b. CyBopoBa; ox pexn. C. A.
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TensikoBckoro. - M.: I[Ipoceemienue, 2020
['eomeTpus 7 — 9 YuebHuk 11 o61eo0pazoBpaTeabHbIX yupexaenui. / JI.C. AtanacsH,

B.®. byry3os, C.b. Kagomues, 2.I".ITo3usxk, N.U. FOxauna. / M.: [Ipocsemenue, 2020

OBILIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA

N3ydyenne MaTeMaTHKU Ha CTYIIEHH OCHOBHOTO OOIIIET0 00pa3oBaHus HAMpPaBIeHO Ha
JNOCTH)KEHHUE CIEAYIOIIHUX LEJeil: OBIAJEHUE CHCTEMOM MAaTEMaTHUYECKHX 3HAHUM H
YMEHHUH, HEOOXOOUMBIX JJIsi IPUMEHEHUS TMPAKTUYECKOW JEeATENbHOCTH, H3YUYCHUS
CMEXHBIX JHUCUMIUIMH, NPOAODKEHUS O0pa3oBaHUs; HWHTEIUIEKTyalbHOE pa3BUTHE,
(bopMHpOBaHHUE KAYECTB JINYHOCTU, HEOOXOAUMBIX YEJIOBEKY JJIs MOJIHOIIEHHOMN >KU3HU B
COBPEMEHHOM OOILECTBE: SCHOCTh M TOYHOCTh MBICIH, KPUTHYHOCTb MBILIUICHUS,
UHTYUIUS, JIOTUYECKOE  MBIIUIEHHE, O3JEMEHThl  aIrOPUTMHYECKOW  KYJIbTYpBHI,
IIPOCTPAHCTBEHHBIX MPEACTABICHUHN; BOCIHUTAHUE KYJIbTYpPhl JMYHOCTHU, OTHOILEHUS K
MaTeMaTUKe, KaK K YacTh OOIIEeYETIOBEUYECKON KyJIbTYphbl, MOHWMAaHHUE 3HAYUMOCTH
MaTE€MAaTHUKH JJI1 HAyYHO-TEXHUYECKOr0 Mporpecca.
[IpakTHyeckast 3HAUMMOCTb HIKOJILHOTO Kypca MaTeMaTHKU 7— 9 KIacCOB COCTOMUT B TOM,
YTO NPEIMETOM €€ HW3Y4YEHHUs SBISIOTCS KOJUYECTBEHHBIE OTHOILIEHUS M MPOIECCHI
peaJIbHOTO MHpa, ONHCAaHHbIE MaTeMaTMYeCKUMU MoaedsMu. /[l ajgantauuu B
COBPEMEHHOM MH(OPMALIMIOHHOM OOIIECTBE BaKHBIM (DAKTOPOM siBIIeTCS (HOPMHUPOBAHUE
MaTE€MaTUYECKOro CTWJISI MBIIUICHMS, BKJIOYArolmee B ce0d MHAYKIUI0O U JIEIyKLHUIO,
000011IeHNe U KOHKPETU3AlMI0, aHAJIN3 U CHUHTE3, KJIACCU(PHUKAIMIO U CHUCTEMaTH3aIHIO,
a0bcTparupoBanue U aHayoruto. OO0yueHre MaTeMaThKe aéT BO3MOXKHOCTh IIKOJIbHUKAM
HAy4YUTHCS IUIAHUPOBATH CBOIO JESATENBHOCTh, KPUTHYECKH OLIEHHMBATh €€, NMPUHHUMATh
CaMOCTOSITENIbHbIE pELICHHs, OTCTauBaTh CBOM B3INIAABl M yOexneHus. B mponecce
M3Y4YEHUSI MATEMATHUKH IIKOJIbHUKHU YYaTCsl M3JIaraTh CBOM MBICIIU SICHO U UCYEPIIBIBAIOIIIE,
NpUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBIMOJIHEHUSI MAaTEMaTHUECKUX 3aliCel, TpU
ATOM HCIOJb30BAHUE MATEMAaTUYECKOIO S3blKa IMO3BOJSET pa3BUBATh Y Yy4YalllUXCH
IPAMOTHYIO YCTHYIO U MUCbMEHHYIO PEYb.
B xoze 3Toro pemarorcs 3a1aun:

e cdopMupoBaTh MpeAcTaBieHUss 00 HIAeAX M MeToJaX MaTeMaTUKHU Kak

YHHUBEPCAIBHOTO
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A3bIKA HAYKU U TEXHUKH, CPEICTBA MOJCIMPOBAHUS SBJICHUN U TIPOLIECCOB;

Pa3BUTH JIOTMYECKOE MBILIUIEHUE, aJTOPUTMUYECKOM KYJIbTYPbl, KPUTUYHOCTH
MBILIUIEHHUS HAa YPOBHE, HEOOXOIMMOM ISl IPOJIOJIKEHUS 00pa30BaHuUs;

OBJIAJIETh 3HAHUAMU MaTEMATHUKH, HEOOXOAMMBIMU B IOBCEAHEBHOW >KHU3HM, IJIS
M3YYEHHUS IKOJIBHBIX €CTECTBEHHOHAYUHBIX AUCIUILUIMH Ha 6a30BOM ypOBHE;
pa3Buth MKT-koMIeTeHTHOCTh, CHMOCOOHOCTh K HH(POPMAIMOHHO-TIOMCKOBOIA
JESTEIbHOCTU:  CaMOCTOSITEIbBHOMY OTOOpY MCTOYHMKOB HMH(pOpManuu, ee

CUCTCMAaTU3allUM 110 3aJaHHBIM ITPHU3HAKAaM, OLICHKC U HHTCPIIPETALINA I/IH(l)OpMaHI/II/I.

CopnepxkaTenpHOM OCHOBOM M TJIaBHBIM CpPEICTBOM pPEIIEHHS BCEX 3a7ad  CIYKUT

HCHeHaHpaBHGHHBIﬁ OT60p y‘-IC6HOFO MaTtcpuajia, KOTOpBIﬁ BCIOCTCA HAa OCHOBC IIPUHIIUIIOB

Hay4YHOCTU U (YHAAMEHTAIBHOCTH, JOCTYITHOCTH U HENIPEPHIBHOCTU MAaTEMAaTUYECKOTO

O6pa3OBaHI/IH, €I'o CBA3HU C TGXHHKOﬁ, TGXHOHOI‘HCI?I, KHN3HBIO.

cDOpMI:I OpraHu3anunuunu y‘-I€6HOFO Imponecca: HWHAWBUYAJIBHBIC, I'PVIIIIOBLBIC,

WHJUBUyJIbHO-TPYIIIOBBIE, (DPOHTAIbHBIE, KJIACCHBIE.

Onucanune mecta yueOHoro npeamera <KMATEMATHUKA» B yueOHOM 1u1aHe.

KYPC AJITEBPA

B cootBeTcTBUU ¢ y4eOHBIM MJIaHOM Ha W3y4yeHUe anredpsl B 7,8, 9- Ki1accax OCHOBHOM

IIKOJIBI OTBOAUTCSA 3 4daca B Hexemro. Beero 306 gacos: B 7-m kiacce-102 gaca, B 8-M

knacce-102 gaca, B 9-m kacce-102 vaca. Cpok peanuzaiuy nporpamMmmsl 3 roja .

KYPCI'EOMETPUA

Cpox peanuzaruu nporpammsl 3 roaa (204 gaca). YueOHbIN Tu1ad uist 7—9-X Ki1accoB

chopmupoBaH B cooTBeTCTBUU ¢ DenmepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIIbLHBIM

cTaHgapTomM ocHoBHOro odiero oopazoanus (GI'OC OOO0) (mpukaz MO PD Ne 1897 ot

17.12.2010 r.) U3 pacdera 2 yaca B Heaemo (mpeaMerHas oOnacth «MaremaTwka u

uHpopmaTuka»). Becero 68 yacoB B 7-M kiacce, 68 yacoB B 8- M kiacce, 68 4acoB B 9- m

KJI1acce.

KoHTpoab ypoBHSI 00y4eHHOCTH.
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KoHTpons 3a pesynapTaTamMu OOy4YEHHUS OCYIISCTBIISIETCS 4Yepe3 HCIOJIb30BAHHE
CIEIYIOIINX BUAOB KOHTPOJIS: BXOJHOW, TEKYIIAM, TEMAaTUYECKNUM, UTOTOBBIN. [Ipu 3TOM
UCIIONB3YIOTCS  pa3judyHbie (POpPMBI KOHTPOJIA: KOHTPOJbHAs padoTa, JOMAaITHSS
KOHTpOJIbHass paboTa, camMocTosATeNbHas paboTa, JOMaIIHSsS MpaKTU4YecKas padora,
JIOMAIITHSST CaMOCTOSATENIbHAasT paboTa, TECT, KOHTPOJIBHBIM TECT, YCTHBIM oIpoc, OJuIl-

onpoc, PpOHTATBHBIN OIPOC.

1. Conepxxanue yueOHOro nmpeamera.

Conepxanue nporpamMmbl o ajareope B 7, 8 m 9 kiaccax.

Yucaa.

PaunonajibHbIC YHCIIA.
MHO0XeCTBO paMOHAJIBHBIX unces. CpaBHEHHE pallMOHAIBHBIX yncen. [efcTBus ¢
palMOHANILHBIMU YncliaMU. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAmMU4HOLU OpooObIo.

HppauuonanbHbie YuCIA.
IToHATHE MppanMOHAIIBHOTO YKciia. Pacnio3HaBaHue nppanuoHanbHbIX yncell. [IpumMepsl
JI0Ka3aTeIbCTB B anredpe. MpparmonansHocTh uncna V2 . TIpuMeHeHHe B reoMeTpHHL.
Cpasnenue uppayuonanvHulx uucen. MHooxcecmeo oelcmeumenbHbix yucel.

ToxknecTBeHHBbIE TPeo0pa3oBaHUA.

YuciioBble 1 0yKBEHHbIC BBIPAKEHHUS.
BripaxkeHne ¢ nepeMeHHOM. 3HaueHUe BbIpakeHus. [1oacTaHOBKA BBIpaKEHUN BMECTO
IIEPEMEHHBIX.

Ilesble BbIpaKeHUs.
CreneHb ¢ HaTypaJIbHBIM TTOKa3artesieM U e€ cBoicTBa. [IpeoOpa3zoBanus BeIpakeHUH,
COZIEpIKAINX CTEIIEHU C HATYpaJIbHBIM II0KA3aTEJIEM.
OpHouneH, MHoOrowieH. J[leHcTBUS C OJHOWIEHAMHM W MHOTOWIEHAMH (CIIOKEHHE,
BBIYMTAHUE, YMHOXEHUE). DOpMyJIbl COKPAIIEHHOIO YMHOXEHHUS: Pa3HOCTh KBAJpATOB,
KBaJpaT CyMMBbI U pa3HOCTH. Pa3noxeHnne MHOrouieHa HA MHOXKUTEIU: BBIHECEHHE OOILEro
MHOXKHTEIS 32 CKOOKH, pYHnUposKa, npumeHeHue Gopmyn COKPaAueHHO20 YMHONCEHUSL.
Ksaopammnwiu mpéxunen, paznodsxcenue Kk8aopammo20 mpeéxyiena Ha MHOMCUMEU.

JIpoOHO-paliuOHAIbHbIE BHIPAKEHHS.
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Crenenp ¢ wnensiM mnokazateneM. [IpeoOpa3oBaHue APOOHO-TUHEHHBIX BBIPAKEHUIL:
CIIOKEHUE, YMHOXXEeHHe, JeneHue. AnreOpaudeckas ApoOb. /Jonycmumvie 3HaueHus
nepemeHuvix 8 OpOoOHO-payuoHaIbHblX evipadcenusx. Cokpawjenue aneedpauyecKux
opoobeti. Ilpusedenue ancebpauveckux opobeti Kk odwemy 3uamenamento. [leucmeus c
anecebpauyeckumu OpooAMU. CONCEHUe, 8bIYUMAaHUe, YMHOMCEHUe, OelleHue, 8038e0eHue 8
cmeneHto.
IIpeobpazosanue evipasicenuti, cooeprcajux 3Hax Mooyis.
KBaapaTHbie KOpHH.
ApudmeTndeckuii KBagpaTHbIA KopeHb. [IpeobpazoBanue BrIpaXXeHUIA, COIEPKAIIIX
KBaJ[paTHbIE KOPHU: YMHOXKEHHE, JICJICHUE, BBIHECEHHE MHOKHUTENS M3-TI0J 3HAKa KOPHS,
BHeceHue MHOMCUMes N0O 3HAK KOPHL.
YpaBHeHMS U HEPABEHCTBA.
PaBencrsa.
HucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO C MIEPEMEHHOM.
YpaBHeHus.
[TonsiTue ypaBHEHUS ¥ KOpHS ypaBHEHUs. [Ipedcmasnenue 0 pagHOCUIbHOCIU YPAGHEHUL.
Obnacms onpedenenus ypagrHenus (001acmv 00ONYCMUMbLX 3HAUEHUL NePEeMEHHOIL).
JIuHeiiHOe ypAaBHEHHE U er0 KOPHM.
Pemenue nuHenHbIX ypaBHEHUU. Jlunetinoe ypasnenue ¢ napamempom. Koruuwecmeo
KOpHel TUHeUHo20 ypasHenus. Peuwenue nunetinbix ypagHeHull ¢ napamempom.
Keaopamnoe ypasnenue u e2o kopHu.
KBaapatHbie ypaBHeHusl.
Henonueie kBanpaTHble ypaBHEHUs. JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHus. Dopmyia
KOpHEHN KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopeme Buema.
Pewienue xkeaopamuvix ypaguenuti. ucnoiv3osanue opmynvl 05l HAXOHCOEHUs KOPHel,
epachuveckutl Memoo peuieHus, paslodceHue Ha MHOdICUmMenu, noobop Kopuel ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo KopHeli K6aopamuoco YpasHEeHUusi 8
3aeucumocmu om e20 OUCKpUMuHanma. buxeaopammuvle ypaguenus. Ypasnenus, c6ooumvle
K TUHeUHbIM U keaopamuviM. Keaopamuvie ypasnenus c napamempom.
JIpoOHO-paniuoHAIbHbIE YPABHEHMUS.
Pemenue npocreimmx ApoOHO-ITMHEHHBIX YpaBHEHUN. Peuenue OpooHo-payuoHaibHbIX
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ypasnenuii. Memoowl peuwieHusi ypagHeHull: Memoobl PABHOCUTLHBIX NPeoopazo6anul,
Memoo 3amenbl nepemMeHHoU, epaguueckuii memoo. Hcnonvsosanue ceoticme yHKYull npu

pewienuu ypagHeHuu.

Tpocmetiwue uppayuonanshvie ypasnenus 6uoa / f(x) = a, / f(x) = /g (x).
Vpaenenus euda x™ = a.Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHEHUH.
YpaBHeHHE C IBYMs NEpeMEHHbIMU. JIMHEWHOE ypaBHEHHME C JABYMS IEPEMEHHBIMHU.
lIpamas xax epaghuueckas unmepnpemayusi TUHEUHO20 YPAGHEHUS C O8YMsL NepeMeHHbLMU.
[TonsATHE cucTemMbl ypaBHEHUH. PellieHne CucTeMbl ypaBHEHUN.
MeTonbl pelieHrs CUCTEM JTUHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU: epaghuyeckull
Memoo, Memoo CA0AHCEHUS, METO IIOJCTAHOBKH.
Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa.
YucnoBbie HepaBeHCTBA. CBONCTBA YMCIIOBBIX HEPABEHCTB. [IpoBepka cripaBeyIMBOCTH
HEPABEHCTB MNP 3a1aHHBIX 3HAYEHUAX [TEPEMECHHBIX.
HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. Qbaacmy onpeoenenus
Hepagencmea (061acms 00N CMUMbIX 3HAUEHUL NePEMEHHO).
Pewenue nunetinvix nepasencme. Keaopammuoe nepagencmeo u e2o peuieHusl.
Pewenue xeaopamnuvlx Hepagencme: UCNONBL30BAHUE CEOUCME U 2PAPUKA KEAOPAMUUHOU
@yHKYUU, MemoO UHMEPBAI08. 3anuch peulenus: KBAOpamHo20 Hepa8eHCmad.
Pewenue yenvix u 0pobHO-payuoHanbHuIX HEPABEHCME MemOOOM UHMEPBALO8.

CucremMbl HEpABEHCTB.
CucTeMbl HEPaBEHCTB C OJTHOW NMEPEMEHHOM. PellleHne cucTeEM HEPABEHCTB ¢ OJHOM
MEePEMEHHON: JTMHEHHBIX, KBaJApaTHBIX. V300paxeHue pemieHnsi CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSAMOM. 3alUCh PEUIEHUS CUCTEMbI HEPABEHCTB.

DYHKUMH.

IonsiTHe PyHKUIMH.
JlekapTOBbl ~ KOOpAWMHATBI HA  IUIOCKOCTH. @OpMHpPOBAHME  MPEACTABICHUA O
METaNpeIMETHOM
[HousiTun «koopauHaTh)y. CrocoObl 3amaHus (PYHKLIMNA: aHATUTHYECKHUM, TpapUuecKuid,

tabnuunblil. ['padux  Pynkumu. Ilpumepsl ¢yHKIMH, TOJIy4aeMbIX B IPOIECCe
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HCCJIEIOBAHMsI PA3IMYHBIX PEAIbHBIX MPOILIECCOB U PEICHUS 3a7a4. 3HaueHue (PyHKINUU B
TOYKE.
CaoiicTBa pyHKIIMN: 00J1aCTh ONPE/IETICHUSI, MHOXKECTBO 3HAUCHUM, HYJIH, IPOMEXYTKH
3HAKOIMOCTOSIHCTBA, UYETHOCTH/HEYETHOCTh, MPOMEXYTKM BO3pacTaHus U YyObIBaHUS,
HauOoJbIIee M HAaNMEHbIIee 3HaueHus. MccnenoBanue GyHkumu mno e€ rpaduky.
Ilpeocmasnenue 06 acumnmomax.
Henpepuvignocmu ¢hynxyuu. Kycouno- 3adoanuvie ghyHkyuu.

JIuHeHass QyHKUUA.
CaoiicTBa 1 rpaduk TUHEHHON QYHKIMH. YTI0BOU KO3PIUIIMEHT psiMoid. Pacionoxenue
rpaduka JMHEeHHON (PYHKIIMU B 3aBUCUMOCTH OT €€ yrioBoro kosdduieHTa u cBOOOHOTO
yieHa. Haxoowcoenue roszpguyuenmos nunetiHot @QYHKYUU noO 3A0AHHLIM VCIO0BUIM.
NPOXOJHCOeHUe NPAMOU uepe3 08¢ MOUYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUE
NpAMOLL Yepe3 OAHHYI0 MOYKY U NAPAJLIelbHOU OAHHOU NPAMOLL.

KBagpaTtuynas GpyHKUuUA.
CpoiicTBa u rpaduk KBagpaTUuHOM QyHKUIKH (mapadoia).
[Toctpoenue rpaduka KBaApaTUYHOM (QYHKIMKM 1O TouykaMm. HaxoxneHue HyInen
KBaIpaTHYHOW (YHKIIMU, MHOKECTBA 3HAUCHHM, NPOMENCYMKO8 3HAKONOCMOAHCMEA,
NPOMENCYMKO8 MOHOMOHHOCTIU.

OoOpaTHasi IPONOPUMOHAIBHOCTD.
. K
CgoiicTBa QyHKIMHN Yy = = ['unepbona.

I'paduxn  ¢yukumid. [lpeobpaszosanue epaguka Gyukyuu y = f(x) onn

HOCMPOCHUS.
epaguroe pynxyuii suoa’y = af (kx +b) + ¢
Fpaqbukud)yﬁkuuﬁy=a+ﬁ,y=\/§,y= Vx, y = |«|

IMoc1e10BATEILHOCTH H IPOTPECCHH.
YucnoBass  mocnenoBaTeNbHOCTh.  I[IprMepbl  YMCIIOBBIX  IOCJIEIOBATEIBLHOCTEN.
BeckoHeuHble IOCIIENOBATENLHOCTH. ApHU(METHUECKass IPOIPECCHs U €€ CBOMCTBA.
I'eomerpuueckas mporpeccusi. Popmyna odwe2o uieHa u CyMMbl N NEPEbIX UJIEeHO8
apugpmemuueckoii. u 2eomempuueckou npozpeccuti. Cxo0AWAACE 2e0MempPUYecKas

npozpeccus.
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PemnieHne TeKCTOBBIX 3a/1a4.

3ajgaum Ha Bce apudMeTHUYECKHE AeCTBUS.
Pemenue TekcToBBIX 3a7a4 apupMeTuuecKuM crocodoM. Mcronb3zoBanue Tabiull, CXeM,
YepTekKEeH, APYTUX CPEACTB MPEACTABICHUS JAaHHBIX TIPH PEIICHUH 3aa4H.

3amayu HA ABHKEeHHE, pa00Ty M MOKYIKH.
AHanmm3 BO3MOXKHBIX CUTYaIlUi B3aUMHOTO PACIIOJIOKEHUS 00BEKTOB MPU WX JBIKCHHH,
COOTHOLIEHHS] 00bEMOB BBIMIOJIHIEMBIX paObOT MpU COBMECTHOI padoTe.

3agaum HA YACTH, 10U, IPOLEHTHI.
Pemienue 3aau Ha HaX0XKI€HUE YaCTH YKCIIa U YKCIIA TI0 ero yactu. Pemienue 3a1ay Ha
MPOLIEHTHI U 10Ju. [IpruMeHenre nponopIuil Ipu perieHnuu 3a1ad.

Jlornueckue 3a1a4m.
Pemenue noruveckux 3anad. Peutenue noeuueckux 3a0a4 ¢ NOMowblo epaghos, maobauy.
OcHOBHBIE METO/IbI pPellleHNsl TEKCTOBBIX 33/1a4: apu(MEeTUUECKUil, anreOpanyecKui,
nepe0op BapuaHTOB. [lepsuunbie npedcmasienusi 0 Opyeux Memooax peueHus 3a0ay
(ceomempuueckue u epaghuueckue memoovl).

CTaTucTHKa U TEOPHUs BEPOSITHOCTEIA.

Crarucruka.
TabnuuHoe u rpaduueckoe MpeICcTaBIeHue JaHHBIX, CTOJI0YAThIE U KPYTOBBIE IMarpaMMBbl,
rpaduky, TpUMEHEHUE AUarpaMM W TpapUKOB JIJIS OMHCAHHUS 3aBUCUMOCTEH peaTbHBIX
BEJIMYWH, W3BJCUCHHE MH(DOpMAIuu u3 Tabmuil, auarpamMMm U rpadukoB. OnucaTeabHbIC
CTATUCTUYECKHE TOKa3aTeIu YUCIOBBIX HAOOPOB: cpeaHee apupMeTHYecKoe, MeIHuaHa,
HanOoJbIllee W HAaWMEHbIIee 3Ha4deHUs. Mephl pacCeMBaHUA: pa3Max, TUCIEPCHS U
cmanoapmuoe OmKIoHeHue.
Cnyuaunasn usmenuusocms. Mzmenuusocms npu uzmepenusx. Pewaowue npasuna.
3axonomepHocmu 6 U3MEHYUBBIX GETUUUHAX.

Beenenue B Teopuio rpagos.

I'pad, BepmmHa, pedpo. Crenenp BepmrHbl. Ynciao pédep u cyMMapHas CTETICHb BEPIIIHH.
[IpencraBienne o cBs3HocTu Tpada. Llemu m nuknsl. [lytu B rpadax. O6xox rpada
(ditmepoB  myTh). IlpencraBmenne o0 opuentupoBanHoMm Tpade. JlepeBo. CroiicTBa

ACPEBLCB: CAUMHCTBCHHOCTL IIyTH, CYIICCTBOBAHHC BHUCSYCH BCpHIMHBI, CBA3b MCKIY
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YHCIIOM BeplIMH U yucioM pédep. [IpaBuno ymHoxenus. Pemenue 3agad ¢ mOMOIIBIO
rpadoB.
MHuoxecTBa.

MHOXECTBO, D3JEMEHT MHOXXECTBA, MOAMHOXKeCTBO. Omepanuu HaJl MHOXECTBAMU:
oObeuHEHue, mepecedyeHue, nomnosiHeHue. CBOWCTBAa orepanuid HaJl MHOXECTBAMHU:
MEPEMECTUTENBHOE, COUYETATEIbHOC, paCIpeAeITeIbHOE, BKIIOUCHHs. lcrmonp3oBaHue
rpauIecKoro MpeICTaBICHUS MHOKECTB JJISI ONMCAHUS PEaTbHBIX IPOIIECCOB U SBIICHUN,
U pelIeHUH 3a/1a4.

Cayuaiinbie COObITHS.
Crny4aliHble ONBITHI (SKCHIEPUMEHTHI ), JIEMEHTAPHBIC CITyYalHbIE COOBITHS (UCXO/IbI).
BepositHocTH a5ieMeHTapHbIX coObITHI. COOBITHS B CITy4alHBIX SKCIIEPUMEHTAX U
0JIarONpUSATCTBYIOIIUE 3JIEMEHTAPHbIE COOBITHS. BEpOsSTHOCTH CIy4ailHBIX COOBITHI.
OneITBl € PaBHOBO3MOXKHBIMH  dJIEMEHTapHbIMU  coObITusiIMU.  Kiaccuueckue
BEPOSTHOCTHBIC OIBITHI C HCIIOJIB30BAHNEM MOHET, KyOUKOB. [Ipedcmasnenue coovimuii ¢
nomowwio ouazpamm Jdunepa. Ilpomusononodscrnvle cobvimus, 06veduneHue u nepecedetue
coovimuil. Ilpasuno cnoosxcenus eeposmuocmei. Cnyuainwiii eviboop. Ilpeocmasnenue
aKcnepumenma 6 euoe oOepeea. Hezasucumvie cobvimus. YmHodcenue eeposmHocmell
He3a8UCUMBIX COObIMUI.
llocneoosamenvhule Hezagucumole ucnvimanus. lIpencraBieHrne 0 HE3aBUCUMBIX COOBITHSIX
B YKU3HH.

JIeMeHTbl KOMOUHATOPHUKH.
IIpasuno ymuooicenus, nepecmarnosku, paxmopuarn yucia. Couemanus u 4ucio co4emanuii.
@opmyna uucna coyemanuil. Tpeyeonvnux Ilackans. Onvimel ¢ OOAbWUM YUCTOM
PABHOBO3MOIICHBIX IJIEMEHMAPHBIX cOObImuUl. Boluucnenue eeposimnocmeti 6 onblmax ¢
npumeneHuem KomounamopHvlx Gopmyn. Hcnvimanus bepnynnu. Ycnex u neyoaua.
Bepoamuocmu cobvimutl 6 cepuu ucnotmanuii beprynnu.

Ciy4aiiHble BeJIUYUHBI.
3HaKkomcmeo co Cay4atiHbIMuy 8eTUYUHAMY HA NPUMEPAX KOHEUHBIX OUCKDEMHBIX CIYYAUHbIX
genuuun. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odxcuoanue. Ceoticmea
Mamemamuyecko2o odxcuoanus. Ilonamue o 3axkone Oonvwux uucen. HsmepeHnue
8epOSIMHOCHEL.
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prweHeHue 3aKOHA OOJIbUIUX YUCel 8 coyuoaocuu, cmpaxoearuu, 6 3dpa600xpaHeHuu,
obecneyenuu 6€30nACHOCMU HACENEeHUS 8 Llp€36bllla1/7Hblx cumyayusx.

Conep:kanue Kypca reoMeTpun 7-9 Kiaccos.
TI'eomempuueckue ¢uzypor

Cbue)/l?bl 6 ceomempuu U 6 oKpyacarouiem mupe.

¢ ['eomeTrpuueckas ¢urypa. DopMupoBaHue MPEACTABICHUI O METATPEAMETHOM TTOHSITUI
«purypa». Touka, TUHUA, OTPE3OK, MPsAMas, Jy4, JIOMaHas, IJIOCKOCTh, yroj. buccekrpuca
yIJla U €€ CBOWMCTBA, BUJIBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

e OceBas cuMMmeTpusi reomeTpuueckux guryp. LlenTpanbHas CHMMETPHUSI TEOMETPUIECKUX
duryp.

Mnocoyeorvruku.

e MHOTOYTOJBHHUK, €ro OJJEMEHTBl M €ro CcBoMcTBa. Pacno3HaBaHWE HEKOTOPBIX
MHOI'OYT'OJIbHUKOB. [IpaBuibHbIE MHOTOYTOJIBHUKH.

e TpeyronbHuku. MenuaHa, OUCCEKTpHCa, BBICOTA, CPEIHSAS JUHUS TPEYroJIbHUKA.
PaBHOOEpEeHHBI TPEYroJIbHUK, €ro CBOMCTBA MW TNpuU3HAKU. PaBHOCTOpPOHHUIA
TPEyTrOJAbHUK. [IpsIMOYroNbHBIN, OCTPOYIOJBHBIA M TYNOYTOJBHBIA TPEYTOJbHUKHU.
Bremnue yribl TpeyronbHuka. HepaBeHCTBO TpeyrobHUKA.

e YerbipexyronpHuku. llapamnenorpamm, poMO, MpsSMOYrOJbHUK, KBaJpar, Tpameuus,
paBHOOenpeHHass Tpameuus. CBolicTBa W NpHU3HAKW Mapajuiesorpamma, pomoa,
MPSIMOYTOJIbHHUKA, KBaJpaTa.

OKDVDfCHOCI’I’lb u Kpye.

e OKpYy)XHOCTh, KPYI, UX JJIEMEHThl W CBONCTBA; ILIEHTPAJIbHBIC U BIHCAHHBIC YTJIbI.
KacarenbHass k OKpy>XKHOCTM U €€ cBoicTBa. OmnucaHHass M BOMCAHHAs OKPYKHOCTHU
TPEYroJIbHUKA.

L eomempuueckue d)lleVDbl 6 npocmparncnied (06'b€MHble meﬂa).

e [lepBuuHble Mpe/CTaBICHUS O MHUpaMUJE, Mapajulelienunene, npusme, cdepe, mape,

HWIMHAPE, KOHYCE, UX 3JIEMEHTAX U MPOCTEUIINX CBOWCTBAX.

Omnowenus
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Paesencmeo cuzyp.

e CBolicTBa paBHBIX TPEYTrOJIbHUKOB. [[pM3HaKu paBeHCTBA TPEYTrOJbHUKOB.

HaDaﬂﬂeﬂbHOCWlb npAMbLX.

e [[pu3HaKy 1 CBOMCTBA MMApAJIEIbHBIX MPSMBIX.

HepneH()quzﬂprle npAambvle.

e [Ipsamoit yron. Ilepnennukynsp k npsmoil. Haknonnas, nmpoekmus. CepeauHHBIN
NEPIEHANUKYJIISAP K OTPE3KY.

Ilooobue.

e [lonoOHBIe TpeyroiabHUKU. [Ipu3Haku mogo0us TPEyroJbHUKOB.

Bzaummnoe PACNoJIoHCEeRUEe

e [[psIMOl 1 OKPYKHOCTH, IBYX OKPYKHOCTEH.

H3mepenu}1 U évlyuc/ienHuA.

Benuuunwi.

e [lonstue Bemuuuubl. JlyimHa. M3Mepenue nmvHbl. EavHULBI U3MEPEHUS JIMHBI.
Benuuuna yrma. I'pagycHas mepa yrna. Ilonsarue o miiomaaud Tiiocko (urypel u ee
cBoiicTBax. M3Mepenue miomaaeii. Enunuiel usmepenus miomanau. [lpeacraBinenue 06
oObeMe u ero cBoicTBax. M3amepenue oobema. EquHutier usmepenus: o0beMoB.

H3mepenus u ebluucienus.

e IIHCTpyMEHTSHI [UIs1 U3BMEPEHUH U ITIOCTPOCHUM; U3MEPEHUE U BBIYMCIICHUE YIJIOB, JINH
(paccrosinuii), miomaned. TpuroHomerpuyeckue (YHKIMH  OCTpPOro  yria B
MPSIMOYTOJIBHOM  TPEYTrOJIbHUKE.  BBIUHCIEHHME  DJIIEMEHTOB  TPEYTrOJIBHUKOB  C
WCIIOJB30BAaHUEM  TPUIOHOMETPUYECKUX  COOTHOIIEHUH.  DopMynsl  IUIOLIAIU
TPEYroJIbHUKA, Tpaleluuy, napajuieiorpaMMa U €ro 4YacTHBIX BUIOB, (POPMYIIBI JTHMHBI
OKPYXKHOCTH | 1utoniaau kpyra. Teopema [Tudaropa.

Paccmosnus

e PaccrosgHue Mexay Toukamu. PaccTossHME OT TOYKH 10 IIPSMOM.

F€0M€mpu'-l€CKM€ nocmpoOeHus

e [‘eoMeTprUeCcKUEe MOCTPOCHUS JI WIUTFOCTPALIMM CBOMCTB I€OMETPUYECKUX (QUryp.
NHCcTpyMeHTBI U1l TOCTPOCHUM: LIMPKYJIb, JIMHEWKA, YTOJbHUK.
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I'eomempuueckue npeoopazosanus

IIpeobpazosanus.

o Jlonarune mpeoOpazoBanms. IlpeacTtaBieHre o0 METaNpPEIMETHOM TIOHSITHH
«mpeoOpazoBaHuey.

[susicenusi.

e Buapl nBWwXKeHHS: MapauIeNIbHBIA MEPEHOC, OCEBasi CUMMETPHS, LEHTpaabHas
CUMMETpHSI, TOBOPOT.

Bexkmopul u koopounamut na niockocmu
Bexmopui.
e [lonarue BekTOpa, NEHCTBHUS HaJl BEKTOpPaMH, MCIIOJIb30BaHHE BEKTOPOB B (PU3HKE.

Koopounamoui.

e OCHOBHBIE MOHATHSI, KOOPJIMHATHI BEKTOPA, PACCTOAHUE MEXKYy ToOUuKaMu. KoopinHaThI
CEpeIMHbI OTPE3Ka.
I'eomempus ¢ ucmopuueckom pazgumuu.
e 3 ucropun reomerpun, «Havama» EBkinuma. Mctopus nsatoro nocrynara EBkinuna.
Tpuronomerpuss — Hayka 00 H3MEPEHHUSX TPEYTroJbHUKOB. IlocTpoeHHE NpaBUILHBIX
MHOTOYT0JIbHUKOB. Kak 3apoaunack uaes KoopAuHar.

e H.N.Jlo6aueBckuii, JI.Dunep, @anec, [Tudarop.

III .TemaTu4eckoe NIIAHUPOBAHUE.

Auredpa 7 kiacc

Ne o/ HauMeHoBaHMe pa3iesioB U TeM KosmuyecTBo yacos
NPOrpamMMmblI
Bcero | KonTpoabHbI
e padoThbl
1 Yucia u BelunciaeHns. Parmmonanpable yncia | 25 1
2 AnreOpandeckue BhIPAKEHUS 27 1
3 VYpaBHEHUS U HEPAaBEHCTBA 20 1
4 Koopaunats! u rpaduku. OyHkiuu 24 1
5 [ToBTOpeHue u 06o0IICHNE 6 1
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BCCTO

102

Auredpa 8 kiace

Ne /i HaumeHoBaHue pa3iesioB 4 TeM KoandecTBO 4acoB
NporpaMMblI
Bcer | KoHTpOJIBH
0 ble padoThI
1 Uucna u Beruncienus. Kagpatueie kopau | 15 1
2 Yucna u BeruuciieHus. CTeneHs ¢ HeIbIM 7
noKasaTeyieM
3 KBagpaTHslil TpéXuieH 5 1
4 AnreOpanyeckre BbIpaKEHHUS. 15 1
AnrebOpaundeckas Jpoob
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1
KBazpaTHbie ypaBHEHUS
6 VYpaBHeHus U HepaBeHCTBA. CHUCTEMBI 13 1
YpaBHEHUU
7 VYpaBHenus u HepaBeHcTBa. HepaBenctBa | 12 1
8 OyHKIU. OCHOBHBIE TOHATUS 5
9 Oyukiuu. Yucnosbie GyHKINH 9 1
10 [ToBTOpEeHME 1 0O0OIICHHE 6 1
BCETO 102 |8
Auredpa 9 kiacc
Kon-Bo yacos K/p [Tpume-
Nen/m | HaumeHoBaHue pa3ienoB u TeM
(Bcero) 4acoB YaHUE
. [ToBTOpEeHME Kypca anredps 8 3) 1
KJjlacca
2 | KBagpatuunas GyHKIUS 18 1
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YpaBHEHUS U HEPABEHCTBA C OJTHOM 18 1
3 IIEPEMEHHOU
YpaBHEHUS U HEPABEHCTBA C IByMS 16 1
) nepeMEHHBIMU
Apudmernueckas u 15 2
> reOMeTpUYECKas MPOrpeccuu
DNeMeHTbl KOMOMHATOPUKU U 15 1
° TEOPUU BEPOSATHOCTEN
7/ | UToroBoe moBTOpEHUE 15
8 | Urorosag arrecranus 2
HUTOI'O: 102 9
I'eomerpus 7 kiace
Kon-Bo vacos [Tpume-
Nen/m | HaumeHoBaHue pa3ienoB u TeM K/p
(Bcero) yaHue
HavanbHble reoMeTpruyeckue 10 1
- CBEICHUSA
2. | TpeyroapHuku 17 1
3. | IlapannenbHble TpsSMbIE 13 1
CooTHOLIEHUSI MEXAY CTOPOHAMU U 18 2
+ yriaMu TPEeYTroJbHUKA
5. | UToroBoe noBTOpeHue 10
HUTOI'O: 68 5

I'eomeTpus 8 kiacc

28




Kon-Bo yacos [Ipume-
Nen/m | HaumenoBaHue pa3ienoB U TeM K/p
(Bcero) JaHue
1 IToBTOpEHue 2
2 YeThIpexXyroJbHUKN 14 1
3. | Ilnomans 14 1
4 [TogoOHBIE TPEYTONBHUKA 19 2
5 OKpy»XHOCTb 17 1
6. HtoroBoe noBTopeHue 2
HUTOI'O: 68 3)
I'eomerpus 9 kiace
Kon-Bo vacon [Tpume-
Nen/m | HaumeHoBaHue pa3ienoB u TeM K/p
(Bcero) YaHue
[ToBTOpEeHUE Kypca reomeTpuu 7,8 2 1
- KJIaCCOB
2. | Bextopsr 8 1
3. | Merox koopauHAT 10 1
CoOOTHOIIEHUSI MEKTy CTOPOHAMHU U 11 1
4. | yrmamu TpeyroibHuka. CKalspHoe
MIPOM3BEIEHUE BEKTOPOB
JInvHa OKpY>KHOCTH U IUIOIIA/Ib 12 1
> Kpyra
6. | /JIBmwkeHUs 8 1
HauvanbHble cBeaeHUs U3 8
! CTEepEOMETPUU
8. | UToroBoe moBTOpeHUE 9 1
HUTOI'O: 68 7
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IV. Ilnanupyembie pe3yabTaThbl OCBOCHHUS M3YUYeHHS Kypca ajiredpbl M reOMeTPUM B
7-9 knacce.

BeinyckHuk Hayuutes B 7-9 kiaccax (IUIsl MCHOJIB30BaHUS B IOBCEAHEBHOW JKHU3HM U

oOecrnedeHrs BO3MOKHOCTH YCIIEIITHOTO MPOA0KEHUsT 00pa3oBaHus Ha 6a30BOM YpOBHE).

DIEMEHThI TEOPUU MHOKECTB U MATEMATHYECKOU JIOTUKHU:
®0IIEpUPOBATh HA 0230BOM YPOBHE NOHATUSAMU: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
IIOJIMHOKECTBO, PUHAJIC)KHOCTB;
®33/1aBaTh MHOXECTBA IIE€PEUHUCICHUEM UX DJIEMEHTOB;
® HAXOJIUTh IIepeceueHre, 00bEIMHEHUE, TOJIMHOKECTBO B IPOCTEUILINX CUTYALIUAX;
® OIIEPUPOBATh Ha 0A30BOM YPOBHE IOHATUSMU: ONPEACIECHUE, AaKCHOMA, TEOPEMA,
JTI0Ka3aTeJIbCTBO;
® IPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI JJIS IOATBEPHKACHHUS CBOMX BBICKAa3bIBAaHUM.
B noBce1HEBHOM KU3HU U IIPU U3YYEHHUU JIPYTUX MPEIMETOB:
®1ICII0JIb30BaTh rpapuuecKoe NPeCTaBICHNE MHOKECTB JIJIsl ONUCAHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3314 IPYTUX YYEOHBIX IPEIMETOB.
e0IepUPOBaATH HA 0230BOM YPOBHE MOHATUAMMU: HaTypaIbHOE YHUCIIO, LIEJI0E YHUCIIO,
OOBIKHOBEHHAast JIpo0Ob, JlecATHUYHAs JpoOb, CMEIIaHHas apu(OMETHUECKUIA

KBaJIpaTHBIN KOPEHb;
®JICIIOJIb30BaTh CBOMCTBA YHCEN MW TMpaBWwiIa JCUCTBUM IIPU  BBINOJHEHHUH
BBIUMCIICHUH;
®1ICI10JIb30BaTh MPU3HAKU JCIUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUN BEIYUCIICHUI
Y PEILICHUHU HECJIOKHBIX 3a7a4;
®BLITIOJIHATH OKPYTJICHUE PAIIMOHAIBHBIX YUCET B COOTBETCTBUU C IIPaBUJIAMHU;
®OI[CHMBATh 3HAYEHNE KBAAPATHOTO KOPHS U3 MOJ0KUTEIBHOTO 11€JI0r0 YMCIIa;
epacro3HaBaTh pallMOHAJIbHbBIC U UPPALIMOHATBHBIC YHUCIIA;
eCpaBHMBATh YHUCJIA.

B noBceHEeBHOM KU3HU U MIPU U3YUYECHUU IPYTUX MPEIMETOB:
®OIICHUBATh PE3YJIbTAThl BEIYUCICHUHN NP PEIICHUH MPAKTUUECKUX 3a]1a4;
®BLINOJIHATH CPABHEHHUE YUCEI B PEATbHBIX CUTYalIUSX;

®COCTAaBJIATH YMCJIOBLIC BBIPAXKCHUS ITPU PCIICHUHN ITPAKTHYCCKHX 3ada4 M 3a1a4 U3
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JIPYTUX YYEOHBIX MPEIMETOB.

ToxnecTBeHHbIE TPe0Opa3OBaHUS:
®BBINOJHATh HECJOXKHBIE MPEOOpa30BaHMsl AJS1 BBHIYUCICHHS 3HAYCHHMH YMCIOBBIX
BBIPKEHUH, COJepkKAIUX CTEIIEHU C HaTypaJIbHBIM MOKa3aTejeM, OTPULATEeIbHBIM

HOKa3aTeseM;

®BBINIOJTHATH HECJIOKHBIE TPE0Opa30BaHuUs 1IENIbIX BBIPAKEHHM: pacKphIBaTh CKOOKH,
MPUBOIUTH MOJOOHBIE CIIaraeMbIE;

®1ICTIOJIH30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXEHHS (KBaapaT CyMMBbI, KBaJpat

Pa3HOCTH, pa3HOCTh KBAAPATOB) [Ji1 YOPOIICHUS BBIYUCICHUNA 3HAYCHUU

BBIPAKCHU,
®BBLINOJIHATh HECJOXHBIE MPEeoO0pa3oBaHUs JIPOOHO-TMHEMHBIX BBIPAKEHUN C
KBaJpaTHBIMU KOPHSMH.
B noBceHEeBHOM KU3HU U NIPY U3YYECHHUH IPYTUX MPEIMETOB:
®[IOHUMATh CMBICJI 3aIIMCH YUCJIA B CTAHIAPTHOM BHJIE;
e0IeprupoBaTh Ha 0a30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aIIUCh YHCIIay.
YpaBHEHUS 1 HEPABEHCTBA
eOnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU: PABEHCTBO, YHCIOBOE PABEHCTBO,
YpPaBHEHUE, KOPEHb YPAaBHEHM:, PEIICHHUE YPABHEHMs, YUCIOBOE HEPABEHCTBO,

HCPaBCHCTBO, pCHICHHUC HCPABCHCTBA,
SIIPOBCPATH CIIPABCIIIMBOCTD YHCJIOBBIX PABCHCTB M HCPABCHCTB,

epeiiaTh JIMHEHHBbIE HEPABEHCTBA M HECJIOXKHBIE HEPaBEHCTBA, CBOJAIIMECA K
JIMHEHUHBIM;
epelIaTh CUCTEMbI HECIIOKHBIX IMHEUHBIX YPaBHEHU, HEPABEHCTB;
®IIPOBEPSTH, SABJISIETCS JIU JAHHOE YKCIIO PEIICHUEM YpaBHEHUS (HEPABEHCTBA);
epelIaTh KBaJApaTHbIC ypaBHEHUS 110 (OpMyJie KOPHEHW KBaIpaTHOTO YPAaBHCHUS;
e1300paxaTh PEIICHUS HEPABEHCTB U UX CUCTEM Ha YMCJIOBOU MPSIMOI.

B noBceHEeBHOM KU3HU U NPU U3YUYECHHUU IPYTUX MPEIMETOB:
®COCTABJISATh U PEIIaTh JTUHECHHBIC YPABHECHUS TIPU PEIICHUH 33J1a4, BOSHUKAIOIIUX B
JIPYTUX y4eOHBIX MpeIMeTax.

DOyHKIWU:

31



®HAXO/UTh 3HaYCHHUE (DYHKLIMHU MO 3alaHHOMY 3HAYEHHIO apIyMEHTa;
®HAXOAUTh 3HAYCHHE apryMEHTa MO 3a/laHHOMY 3HAYCHHIO (DYHKIIMHU B HECJIOKHBIX
CUTyaLUsX;
®OIIPENETATh MOJIOKEHNE TOYKH IO €€ KOOpAMHAaTaM, KOOPAMHAThl TOYKH IO €&
MOJIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;
e1l0 rpaduKy HAaXOIWUTh OOJACTh OIpPEAENCHUS, MHOXKECTBO 3HAUYECHUU, HYJIU
(GyHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pAaCTaHUs U yObIBaHUS,
HauOobIlIee HAaNMEHbIIee 3HAYCHUST (PYHKIINU;
®CTPOUTH IpapUK JUHEHHON (DYHKIINH;
®IIPOBEPATH, SBIAECTCA JM JaHHBIA Tpa@uk Tpa@uKoM 3aJaHHON (PYHKUIUU
(JIMHEHOM, KBaAPAaTUUYHON, OOPATHOU MPOMOPIIUOHATEHOCTH);
eOMpEAEIATh NPUOIKEHHBIE 3HAUEHUS KOOPIUHAT TOUYKHU NIEpeceueHus rpaukoB
byHKIHH;
eONICpUpPOBaTH Ha  0Aa30BOM  YpPOBHE  MMOHATHSIMH:  IOCJIEJOBATEIbHOCTD,
apumeTrnyeckas mporpeccusi, reoMeTpuieckas Iporpeccus;
epelIaTh 3a/1a4u Ha MPOTrPECCUU, B KOTOPBIX OTBET MOXKET OBITh HEMOCPEICTBEHHBIM
noAc4Y€ToMm 0e3 mpuMeHeHUs1 (HOPMYII.

B noBceHeBHOM XU3HU U NIPU U3YUYEHHUH JIPYTUX NPEIMETOB:
®1ICII0JIb30BaTh I'papMKK peatbHBIX MIPOLIECCOB U 3aBUCUMOCTEN /17151 ONIPENENICHUS UX
CBOMCTB (HauOosblIME U HAUMEHbIIWE 3HAUYCHUS, MPOMEXKYTKH BO3pACTaHUSA U
yObIBaHUS, 00JIACTH TOJIOKUTENBHBIX U OTPUIATENbHBIX 3HAYEHUN U T.I1.);
®1ICTI0JIb30BaTh CBOMCTBA JIMHEWHON (DYHKIIMH U €€ TpauK MPHU PEIICHUH 3a/1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB.

Craructuka 1 TEOpHUsl BEPOSITHOCTEN
®UMETh TMPEACTABICHHUE O CTATUCTHMYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTU
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a]a4ax;
epemiaTh ~ MpOCTEHIIME KOMOMHATOpPHBbIE  3aJaud  METOJOM  MpsIMOTO U
OpraHNU30BaHHOTO Tepedopa;
®TIPE/ICTABNIATH JaHHBIC B BUE TaONHUII, AUarpaMMm, TpauKoB;
euNTaTh HHPOPMAIHUIO, IPEACTABICHHYIO B BUI€ TaOJIUIIbI, JUArpaMmbl, Tpaduka;
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e OIIPECACIATh OCHOBHBIC CTATUCTUUCCKUC XAPAKTEPHUCTUKH YU CIIOBBIX Ha60pOB;
®OIICHUBATL BCPOATHOCTDH COOBITHS B HpOCT@ﬁHIHX ClIy4dasx,

¢IMCTD IPCACTABJICHHUC O POJIM 3aKOHA OOJIBIIINX YKCEJI B MACCOBBIX SBJICHUSIX.

B HOBCCI[HGBHOﬁ JKU3HU U IIPHU U3YUYCHHUH IPYIUX IIPCAMCTOB!

®OIICHUBATH KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tiepedopa;

®UMETh TPEJCTABICHUE O POJIA TMPAKTUYECKH JOCTOBEPHBIX W MAaJOBEPOSTHBIX
COOBITHH;

®CPAaBHUBATH OCHOBHBIC CTATUCTUICCKUEC XapPAKTEPUCTUKH, TIOJyUYCHHBIE B TIPOIIECCE
peleHus MPUKJIATHON 3a/1au, U3yUeHUs peaJIbHOTO SIBJICHUS,

®OLICHUBATL BCPOATHOCTL PCAJIbHBIX COOBITHH U SIBJICHUH B HECJIOKHBIX CUTyalu:ax.

TekcToBbIC 3aJa4n

epeIaTh HECJIOKHBIE CIOKETHBIC 3a/1a4X Pa3HbIX TUIIOB HA BCE apu(hMETUUECKHE
JICUCTBUS,

®CTPOUTh MOJICNIb YCJIOBUSI 3a7aud (B BHJIE TaOJMIIBI, CXEMbI, PUCYHKA WU
ypaBHEHUS ), B KOTOPOH JaHBI 3HAUCHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMYUH, C
1[EJIbI0 TTIOMCKA PEIICHHS 3a/1a4H;

®OCYIIECTBIIATh CIIOCO0 OUCKA PEIICHUS 3a1a4U, B KOTOPOM PACCYKICHUE CTPOUTCS
OT yCJIOBUSI K TPEOOBAHHUIO UM OT TPEOOBAHUS K YCIIOBHUIO;

®COCTAaBJIATH IUIAH PEIICHUS 3a0a4u;

®BLIJICIIATH ATAIlbl PEUICHUS 3a/1a4U;

SUHTEPIPETUPOBATh BBIYMCIUTEIBHBIC pPE3yJbTaThl B  3a7ade, HCCIIEI0BATh
MOJIYYCHHOE PEIICHHE 3a/1a4H;

®3HATH PA3IMUNE CKOPOCTEH 00BEKTa B CTOSUEH BOJIE, TPOTUB TCUCHHUS U 110 TECUCHUIO
peKu;

epeIIaTh 33/1a4M HAa HAXOXKJICHHUE YaCTH YKCIIa U YUCJIA TI0 €T0 YacTH,

epeliaTh 3a/lauyd  pPa3HBIX THUIOB (Ha paboTy, Ha TOKYNKH, Ha JBWXCHHE),
CBSI3BIBAIONIUX TPH BEJIMYUHBI, BBIICIATH OTH BEJIMYUHBI ¥ OTHOIICHUS MKy HUMU,
®HAXOUTh MPOIEHT OT YKCJIA, YUCIIO MO MPOIEHTY OT HErO, HAXOUTh MPOILIEHTHOE
CHU)KEHHME WJIM MPOLIEHTHOE MOBBIIICHUE BEIUYUHBI;

epciIaTb HCCIOKHBIC JIOTHYCCKHC 3a/la41 MCTOJI0OM paCCY)I(I[eHﬂﬁ.
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B noBceHEeBHOM KU3HU U NPU U3YUYEHUU IPYTUX MPEIMETOB:
®BbIJIBUTATh TUIIOTE3bI O BOBMOKHBIX MPEACIIbHBIX 3HAUEHUSX UCKOMBIX B 3a/1a4e
BEJIMYUH (J€7aTh MPUKUJKY).

['eomerpuueckue Gurypbl
e0IeprupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU T€OMETPHUUECKUX PUryp;
e3BJICKaTh HMH(POPMAIIUIO O TEOMETPHUECKHX (GUTypax, MPEACTABICHHYIO Ha
yepTexkax B IBHOM BUJIE;
STIPUMEHSTH ISl PElICHUs 3a7ady FeOMETPUYECKHE MPUMEHEHHS 3aJlaHbl B SIBHOU
(opme;
epeliaTh 3aJa4d Ha HAXOXKJICHHE TEOMETPUYECKUX BEJIMYMH 1O o0paslaM Wid
aJIrOpUTMaM.

B noBceHeBHOM KU3HU U NPU U3YUYECHUH IPYTUX MPEIMETOB:
®1ICII0JI30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYP JIJIsl PEIICHUS TUTIOBBIX 3a/1ad4,
BO3HUKAIOIIMX B CHUTyallMsX TMOBCEIHEBHOM JKU3HM, 3a7a4 NPAKTUYECKOTO
COJICpKaHMUS.

OtHoOIEHUA
e0nepUpOBaTh HA OA30BOM YPOBHE MOHATHUSIMU: PABEHCTBO (DUTYD, paBHBIE (PUTYPHI,
PAaBEHCTBO TPEYIOJIbHUKOB, MAapajuIeIbHOCTh MPAMBIX, HNEPHEHIUKYISIPHOCTD
MPSIMBIX, YIJIbI MEXKIY MPSMBIMU, IEPIICHIUKYIISIP, HAKJIOHHAS, TPOCKIIHUSL.

B noBceHeBHOM KU3HU U NIPU U3YUYECHUU IPYTUX MPEIMETOB:
®1ICII0JIb30BaTh OTHOIICHUS Ui PEIICHMs] MPOCTEHIIMX 3a/lay, BO3HUKAIOIIUX B
PEATBHOM )KU3HU.

N3MepeHus 1 BEIYUCIICHUS:
®BLINIOJIHATh HM3MEPEHUE JUIMH, PACCTOSIHUM, BEJIUYUH YIJIOB, C [OMOUIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUMN JIJTUH U YTJIOB;
eTIPUMEHSATH (HOPMYJIBI IEPUMETPA, IO U 00BEMA, TIJIOMAIN TTOBEPXHOCTH
OTJICJIbHBIX MHOTOTPAHHUKOB TMPU BBIYUCIEHUSX, KOTJa BCE JaHHBIE UMEIOTCS B
YCJIOBUU;
eTipuMeHAThH TeopeMy [Iudaropa, 6a30Bbie TPUTOHOMETPHUUESCKUE COOTHOIICHUS TS

BBIYHCIICHUS JIJIMH, PACCTOSTHUM, TUIOMIAIEN B MPOCTENIINX CIy4dasix.
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B noBceHEeBHOM KU3HU U NIPU U3YUYECHUU JAPYTUX NPEIMETOB:
®BHEIYUCIISITh PACCTOSIHUSI HA MECTHOCTHU B CTAHAAPTHBIX CUTYalUsX, IJIOIIA/IN B
MPOCTEUIUX ~CIydasX, NPUMEHATh (GOPMYJIbl B MPOCTEHININX CHUTyalHsX B
MTOBCEHEBHOM KHU3HHU.

['eomeTpruueckre mOCTpOEHUS:
e11300paXkaTh TUIIOBBIC IJIOCKKHE (PUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKH U C
MTOMOIIIbIO HHCTPYMEHTOB.

B noBcegHEBHOM KU3HU U PU U3YYEHUH APYTUX MPEIMETOB:
®BLITIOTHATH MPOCTEHIIINE MOCTPOSHUS Ha MECTHOCTH, HEOOXOJHUMbIC B peaIbHOM
JKU3HU.

['eomeTpuyeckue nmpeoOpa3oBaHus
oCTpPOUTH (PUTYPY, CHMMETPUYHYIO TaHHOW (PUType OTHOCUTEIBHO OCU U TOYKH.

B noBceHeBHOM KU3HU U NIPU U3YUYECHUU IPYTUX MPEIMETOB:
®paCcro3HaBaTh JBMKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;
epaCcro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE.

BekTopbl 1 KOOpAMHATHI HA INIOCKOCTH
eoriepupoBaTh Ha 0a30BOM YypOBHE TOHSATUSIMHU BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA MJIOCKOCTH;
eOMpPENCNIITh MNPUOMMIKEHHO KOOPAMHATHI TOYKM 1O €€ U300paXeHU Ha
KOOPJMHATHOMW MJIOCKOCTH.

B noBceHeBHOM KU3HU U NIPU U3YUYECHUU IPYTUX MPEIMETOB:
®1ICII0JIb30BaTh BEKTOPHI ISl PEUICHUS MPOCTEHIIMX 3aJa4 Ha ONpPEACIICHUE
CKOPOCTH OTHOCUTEJILHOTO JBUKEHUSI.

MeTtoansl MATEMATUKH:
®BLIOMpATh TOIXOMAIIMNA HM3YYCHHBIA METON IS PEMICHUS HW3YYCHHBIX THUIIOB
MaTeMaTHYECKUX 3a/1ay4;
®IIPUBOJUTH TMPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEM B OKpYyKarolleu

ﬂCﬁCTBHTCJ’IBHOCTH " IIPOU3BCACHUAX NCKYCCTBA.
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BbIyCKHUK TOMYyYUT BO3MOXKHOCTH HAy4yuThCsi B 7-9 Kimaccax [Jisi oOecreueHus
BO3MOXHOCTH YCHEIIHOIO0 MPOJOJDKEHUsT oOpa3oBaHHs Ha 0a30BOM M yriyOJNE€HHOM
YPOBHSIX.

B cootBercTBUU ¢ TpeOoBaHusiMU CTaHgapTa BTOPOrO MOKOJIEHUSI CUCTEMA IIJIAHUPYEMBIX
pEe3yJAbTaTOB — JMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX — YCTAHABIUBACT H
OTHCHIBAET KJIACCHI y4EOHO-TIO3HABATENIBHBIX M Y4€OHO-TIPAKTUYECKUX 3a7ad, KOTOPbHIE
OCBaMBAIOT yyallnecs B X07ie 00yueHus1, 0c000 BBIACIIAS CPEAN HUX T€, KOTOPBIE BHIHOCSTCS
HAa MTOTOBYIO OIIEHKY. YCIEIIHOE BBIMOJHEHUE O3TUX 3a7ady TpeOyeT OT ydalluxcs
OBJIAJICHUS CHCTEMOM YHHBEpCalbHBIX yueOHbIX AciicTBuil (YVY/]), cnenududeckux s
JAHHOTO Y4eOHOTo MpeAMETa, CIy>KalllMM OCHOBOH IS OCIEAYIOUIETO 00YyUeHHs U TaéT
BO3MO>KHOCTh O0YYaIOLUIUMCS TIOCTHYb CIEIYIOMINX PE3YyIbTaTOB Pa3BUTHUA:

B JIMYHOCTHOM HAIIPABJICHUM:

1) ymeHue sicHO, TOYHO, TPAMOTHO M3JlaraTh CBOM MBICJIM B YCTHOM U MUCHMEHHOMW peuH,
MMOHUMAaTh CMBICI TIOCTaBJIEHHON 3a/Jayd, BBICTPAMBATH APryMEHTALWI0, TPUBOJUTH
MIPUMEPHI U KOHTPIIPUMEPHI;

2) KpUTHYHOCTh MBIIUICHUS, YMEHHUE pPACHO3HaBaTh JIOTUYECKH HEKOPPEKTHbBIC
BBICKA3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

3) npencTaBieHUue O MaTEMAaTUYECKON Hayke Kak cepe 4elloBeUYeCKOn AeaTeIbHOCTH, 00
ATanax ee pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHSI LIMBUIIM3ALIUN;

4) KpeaTUBHOCTh MBIIUICHUSI, WHUIIMATUBA, HAXOJYUBOCTb, AKTUBHOCThH TPHU PEIICHUU
MaTeMaTUYECKUX 33/1aY;

5) yMeHHe KOHTpOJIMPOBaTh MPOLECC M pe3yibTaT Y4YeOHOW MaTeMaTU4YecKOn
NEeSATENbHOCTH;

6) CmOCOOHOCTh K SMOIMOHAIBHOMY BOCHPHSTHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
PELICHUN, PACCYKICHUM;

B MeTanpeIMeTHOM HANPABJICHUU:

1) mepBoHauYalbHBIC MPEACTABICHUS 00 HIEAX W O METOoJaX MaTeMAaTUKH Kak o0
YHUBEPCAIBHOM $I3bIKE HAayKHM W TEXHUKH, O CPEICTBE MOJCIHUPOBAHUS SIBICHUU H
IIPOLIECCOB;

2) yMeHue BUJIETh MAaTEMATUYECKYIO 3a/1a4y B KOHTEKCTE POOIEMHOM CUTYalluu B APYTHUX
JTUCLUUIUIMHAX, B OKPYXKAIOIIECH KU3HU;
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3) yMeHHe HaXOAUTh B PA3TUIHBIX HCTOYHUKAX MH(HOPMAIIHIO, HEOOXOMMYIO JJIS PEIIECHUS
MaTEeMaTHYECKUX MPOOJIeM, U TIPEICTABIISATh €€ B IIOHATHON (hopMe; MPUHUMATD PEIIICHUE B
YCIIOBUSIX HEIOJIHON M M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(POPMAIIHH;

4) ymeHre MOHUMATh U UCIOJIb30BaTh MaTeMaTHIYECKUE CPEICTBA HArIsAHOCTH (Tpadukw,
JUarpaMMBbl, TaOJUIIBI, CXEMBI | JIP.) JUTS HILTIOCTPAIlUU, HHTSPIIPETAIIUN, apTyMCHTAITUH;
5) yMeHHe BBIIBUTAaTh THIIOTE3bl MPU PEIHICHWHW YYCOHBIX 3a7ad W TOHHMATh
HE00XOJAMMOCTb UX IIPOBEPKH;

6) yMCHHE MPUMCHATh WHIYKTUBHBIC M JEAYKTHUBHBIC CIIOCOOBI PacCyKJICHHH, BHUJICTH
pa3IUYHBIC CTPATETUH PEIICHUS 3a71aY;

7) TIOHUMAaHHE CYIIHOCTH QJITOPUTMUYECKUX MPEANUCAaHUM W yMEHHUE JICHCTBOBAaThH B
COOTBETCTBHH C MPEIOKEHHBIM aAJITOPUTMOM;

8) yMEHHE CaMOCTOSTEIBHO CTABUThH IIENIHM, BBIOMpATh M CO3/JaBaTh aJTOPUTMBI JIJIS
penieHns y4eOHbIX MaTEMaTUUECKUX TPOOIeM;

9) yMeHHE TUTaHUPOBATh U OCYIIECTBIISATH ACATEIHPHOCTD, HAMPABICHHYIO HA PEIICHUE 3a1a4
HCCJIEI0BATEIIbCKOTO XapaKTepa.

B NPeIMETHOM HAIlPaBJIeHUM:

- OBJIAJICHHEC MaTEeMaTHYCCKUMU 3HAHUSAMH UM YMEHUSAMH, HEOOXOIUMBIMH IS
MPOJOJKEHNUS OOyYeHHs B CTapIIed IIKOJIE WM WHBIX 00I1eo0pa3oBaTeIbHBIX
YUPEKIACHUAK, U3yUEHUS CMEKHBIX TUCIIUTIINH, PUMEHECHHSI B TIOBCETHEBHOM JKU3HH,

- co3manre (pyHIaMEHTa I MaTeMaTHIeCKOTO pa3BUTHS, GOPMHUPOBAHUS MEXaHU3MOB

MBIINUICHWA, XapaKTCPHBIX JIA MaTeMaTHUYECKOMN JCATCIBbHOCTH.
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