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IosicHuTeaAbHAA 3aNIMCKA

PaGouas nporpamMma nmo maremMaTnke B 5-9 Kiaccax cocraBjieHa Ha

OCHOBAHMHU CJIeAYIOIIUX TOKYMEHTOB:

3akoHa Poccumnckon depepaumnm ot 29.12.2012 N2 273-03 «0O6 obpa3oBaHuM B
Poccuiickon Gepepaumnmn>;

2.DenepanbHbIA TOCYIAPCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT OCHOBHOTO OOIIIETO
00pa30BaHUs: TEKCT C U3MEHEHHUSIMU U jtonosiHeHusIMHA Ha 2011 1. / MuHHCTEpCTBO 00pazoBaHUs
u Hayku Poccuiickoit @enepammn.Nel897 orl7 nekadbps2010 r.. — (®I'OC OO
[TpumepHoii nporpammsel o matemaruke (5-9 k1. ®I'OC 000).

OcHoBHOI 00pa30BaTeNbHOM MporpaMMoil 0OCHOBHOTO 0611ero oobpazoBanust ' bOY OOILI
c.Mansiii Toskai.

Y4ueoubm manom ['BOY OO ¢. Mansiit Tonkaii.

[Tpu peanuzanuu nporpaMmsl ucnonb3yoTces Y MK no marematuke:

[TpenmeTHas nunus yueOHuKoB: Bunenkun. H.5 « 5-6 kmacce.

[TocoOue mst yaurteneit oomeodpazoBaTenbHbIX. opranu3anuii / [E.A. Byaumosuy, JI.B.
Kysnuenona, C.C. MunaeBa u ap.]. — 3-e usn. — M. :  [IpocBemenue, 2018.
[TpenmeTHas nuHus yueOHUKOB «Anredpa 7-9 knacce». ABTopsl: FO.H.Makapsrues,
H.I''Munnrok, K.M.Hewkos, C.b.CyBopoBa M.: IIpocsewenue, 2019;

[Ipeamernas nuaus yueoHukal eomeTpus « 7-9 kiacchi».

COopuHK pabouyux nmporpaMM. 7—9 Kiacchl : mocodue s yuuTeneit o0eo0pa3oB.
opranmzaimii / [cocT. T. A. Bypmuctposa]. — 2-e uza., nopad. — M. : [Ipocsemenue, 2018. —
95 c.

13. MartemaTuka 5 kjacc: YueOHHK A5 00111e00pa3oBaTelbHbIX OpraHu3aluii: B 2
y./H.A1.Bunenkun, B.M.2Koxos, A.C.Yecnokos, C.U.11IBapudypa.-MHEMHO3MHA,2019r.

14 MaremaTuka 6 kiacce: YueOHUK /Ui 00111e00pa30BaTeIbHBIX OPraHU3alIMA: B 2
/H.51.Bunenkun,B.M.XKoxos,A.C.Yecnokos,C.1.1[1Bapudypa.-MHEMHO3MHA,2020r.
15.Anredpa 7 kaacc: YueOHUK /it 001eoOpa3oBarenbHbix opranuszanuii: / F0.H.Makapseiues,
H.I'Munmok, K.M.Hemkos, C.b.CyBoposa. -[IPOCBEIIEHME,2018r.

16 Aaredpa 8 kaacce: YueOHUK U1 0011e00pa3zoBatenbHbIX opranuzanuii: / FO.H.Makapsiues,
H.I''Munntok, K.M.Heumkos, C.b.CyBoposa .-IIPOCBEILEHUE,2017r.

17 Aaredpa 9 kaacc: YueOHuK 11 001eo0pa3oBaTenbHbIX opranu3anuii: / KO.H.Makaperues,
H.I''Munmgrok, K.M.Hemkos, C.b.CyBopoga .-IIPOCBEILIEHUE,2016r.

18 I'eomeTpus «7-9ximace»: YueOHUK /17151 00111e00pa3zoBaTeabHbIX opranuzaiuii: / [Toropenos
A.B. ITPOCBEIIEHME 2017 r

JlosicauTenbHas 3anucka Padounx mporpamm paspaboTtaHa Ha CPOK JEHCTBUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMbl COOTBETCTBYIOIIETO YPOBHs 0OIIero 00pa3oBaHuUs: HA YPOBHE
OCHOBHOTO 00111er0 06pa3zoBanus-S jet, Ha 2020-2025 yyeOHbIe TOABI.

MecTo y4eOHOTro npeaMera B y4eOHOM IIaHe
bazucHblii yueOHbIH (00pa3oBaTENbHBIN) IJIaH HA U3YYCHHE MATEMATHKH B OCHOBHOM IITKOJIE

OTBOJIUT 5 y4eOHBIX YacOB B HEJIEIIO B TEUCHHUE KaXI0T0 rojaa o0y4ueHus, Bcero 844 ypokos.
CornactHo npoekTy bazucHoro yuebHoro (06pa3oBaTenbHOr0) IiaHa B 5—6 Kjaccax u3ydaercs



npeamet «MareMatrukay (MHTerpHUPOBaHHBIN IIpeaMeT), B 7—9 kiaccax - «MaTemaTukay
(BxITROUAIOIIMIA pa3uenbl «Anredpa» u «I'eoMeTpus»).

Kuaaccenl IMpeamerst KoauyecTBO 4acoB Ha
MATEeMATHYECKOI0 IMKJIAa CTYIIeHH OCHOBHOTI0
o0pa3oBaHus
5-6 MaremaTHuKa 340
7-9 Marematuka (Asareopa) 306
Marematuka (I'eomeTpusi) 204
Bcero 850

[Tpenmer «MaTemaTuKa» B 5—6 Ki1accax BKJIIOYACT apu(hMETHICCKUIA MaTeprall, JIEMECHTBI
ayreOpbl ¥ TEOMETPHH, @ TAKIKE HIEMEHTBI BEPOSTHOCTHO-CTATUCTUYECKON JINHUY.

[Tpenmer «MaTeMaTHKa» B 7 — 9 Ki1accax BKJIIOYAeT B ce0si HEKOTOPBIE BOIIPOCH! apH(PMETHKHY,
pa3BUBAIOILME YUCIOBYIO IMHUIO 5—6 KJIacCOB, ajaredpanyeckuii MaTepHuall, 1eMeHTapHbIe
(YHKIIUH, 3JIEMEHTbI BEpOATHOCTHO-CTATUCTUUECKON JINHUM, a TAKXKe FeOMETPHUUECKUI MaTepuall,
TPaJULMOHHO U3YyYalOTCsl, €BKIIMI0BA F€OMETPHSL, JJIEMEHThI BEKTOPHOH alnre0psl, FeOMeTpUIECKHe
npeoOpa3oBaHMUsL.

Pa3nen «Ajaredpa» BKIIOUaeT HEKOTOPBIE BOIPOCH apHU(PMETUKH, pa3BUBAIOILUE YUCIOBYIO JIMHUIO
5—6 K1accoB, COOCTBEHHO ayiredpanyeckuii MaTepual, 3J1eMeHTapHbIe (QyHKIUH.

B pamkax yueOHoro paszaena «I'eomeTpus» TpaiuLMOHHO U3Y4alOTCs, €BKINA0BA T€OMETPUS,
3JIEMEHTBI BEKTOPHOM ajireOpsl, reoMeTpUIeCcKre IPpeoOpa3oBaHusl.

LleHHOCTHBIE OPHEHTHPHI CO/IeP:KAHUS Y4eOHOT 0 mpeMeTa.
MaremaTrueckoe 00pa3oBaHUE UTPACT BAKHYIO POJIb KaK B MPAKTUYECKOM, TaK U B TyXOBHOM
XKU3HU ob1ecTBa. [IpakTiHueckas cTOpoHa MaTeMaTHYECKOTr0 0Opa30BaHuUs CBsI3aHa ¢
(dopMHpOBaHHEM CITOCOOOB AEATEIBHOCTH, TyXOBHAS — C HHTEIUIEKTYaJbHBIM Pa3BUTHEM
4enoBeka, (POPMUPOBAHUEM XapaKTepa U O0IIei KyIbTypHI.

[TpakTHdeckas MoJe3HOCTh MaTEMATUKH 00YCIOBIICHA TEM, UTO €€ TIPEAMETOM SIBIISFOTCS
byHaaMeHTalIbHbIE CTPYKTYPhI PEaIbHOI'O MHUpA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJTUUECTBEHHbIE
OTHOILIEHUSI — OT MPOCTEHIINX, YCBAUBAEMbIX B HEMIOCPEJCTBEHHOM OIIBITE, 10 IOCTATOYHO
CJIO’KHBIX, HEOOXOAMMBIX JIJIsl pa3BUTHS HAYYHBIX U TEXHOJIOTHUECKUX UIeH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHUH 3aTPYAHEHO MOHUMAaHUE MMPUHIIUIIOB YCTPOHCTBA U UCTIONb30BaHUS
COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALUS Pa3HOOOPA3HON COLUAIBHOM,
HKOHOMHUYECKON, TOIUTUYECKON nH(popManuu, Mano3¢p(eKTUBHA TOBCETHEBHAS TPAKTUYECKAs
JesITeTbHOCTh. Kax1oMy UeioBeKy B CBOEH YKM3HHU MPUXOIAUTCS BBITOIHATH JOCTATOYHO
CJIO’KHBIC PACYEThI, HAXOIUTH B CIIPABOYHUKAX HYKHBIC ()OPMYJTBI M IPUMEHSTh UX, BIIAJIETh
NPaKTUYECKUMHU IPUEMaMy T€OMETPUUYECKUX U3MEPEHUI U IOCTPOCHUH, YUTATh HHPOPMALIHUIO,
NpEeJCTaBICHHYIO B BUy TaOJMIl, AUarpamMmm, rpaMKoB, TOHUMATh BEPOSATHOCTHBII XapakTep
CITy4aiiHBIX COOBITHH, COCTABIISITH HECIOKHBIC AITOPUTMBI U JIP.

be3 0a30Boil MaTeMaTH4eCKON MOATOTOBKY HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B mIKoJie MaTeMaTHKa CIIy>KUT OHOPHBIM MPEIMETOM JIJIsl U3YUEHHUSI CMEKHBIX
JUCLHUIUIMH. B mocnemkoabHoM )KU3HU peaibHOW HEOOX0IMMOCTBIO B HAIIM JTHU SIBIISIETCS
HenpepbsIBHOE 00pa3oBaHKe, YTO TpeOyeT MOTHOLIEHHOM 0a30B0i1 00111e00pa3zoBaTeIbHOMN
MOJITOTOBKH, B TOM YHUCIIE M MaTeMaTu4eckoil. I HakoHel1, Bce O0JIbIe CrennaIbHOCTEH, T/e
HE00X0/IUM BBICOKHI YPOBEHb 00pa30BaHUsl, CBA3aHO C HETIOCPEACTBEHHBIM PUMEHEHUEM
MaTeMaTHKH (SKOHOMHKA, Ou3Hec, GUHAHCHI, (U3HKA, XUMUS, TEXHUKA, UH(popMaTHKa,
Ouosorus, NCUXonorus u ap.). Takum o0pa3zoM, pacIIUpseTcss Kpyr LIKOJIbHUKOB, AJIs1 KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYUMBIM IIPEIMETOM.



JUJ1s1 5KM3HH B COBPEMEHHOM OOIIIECTBE BaXKHBIM SIBIISIETCS (JOPMHUPOBAHUE MATEMATUIECKOTO
CTWJISL MBIIIJIEHUS, TIPOSIBIIIOLIETOCS B OIIPEICJIEHHBIX YMCTBEHHBIX HaBbIKaX. B nmpouecce
MaTeMaTHYeCKOM JesITeIbHOCTH B apceHall IPUEMOB U METOJIOB YEJIOBEUECKOT0 MBIIIUIEHUS
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIHS U ASTyKIUs, 0000IIEHIE U KOHKPETH3aIHS,
aHaJM3 ¥ CUHTE3, KJIacCH(pUKaLus U cuCTeMaTu3amus, abcrparupoBanue u ananorus. OObeKThI
MaTeMaTHYECKUX YMO3aKJIOUEHUH U IPaBUIIa UX KOHCTPYHUPOBAHHSI BCKPBIBAIOT MEXaHU3M
JIOTMYECKUX IOCTPOCHUH, BbIPa0aThIBAlOT yMEHUs (POPMYIMPOBATH, 0OOCHOBBIBATH U
JI0Ka3bIBaTh CY)KJIEHUS, TEM CAMbIM pa3BUBAIOT JIOTHYECKOE MbllIeHUE. Benymas poiab
NPUHAIISKUAT MaTeMaTUKe B (POPMUPOBAHUN AITOPUTMUYECKOTO MBIIUICHUS! M BOCITUTAaHUH
YMEHUH J1eHiCTBOBATh 10 3a/laHHOMY JITOPUTMY U KOHCTPYUPOBaTh HOBBIE. B x0€ pereHus
3ajJlay —OCHOBHOM yueOHOM e TeIbHOCTH Ha YPOKaX MaTeMAaTUKU — Pa3BUBAIOTCS TBOpPUYECKas
U TIPUKJIaJHAsl CTOPOHBI MBILLUIEHHUS.

OOyuenue MaTeMaTUKE JaeT BO3MOKHOCTD Pa3BUBATh Y 00YYAIOLINXCS TOUHYIO, SKOHOMHYIO U
UH(POPMATUBHYIO peub, YMEHHE OTOMpaTh HauboJIee MOAXO0IAIINE I3bIKOBbIE (B YACTHOCTH,
CHUMBOJIMYECKHE, TpapuecKue) CpeacTBa.

MaremaTnueckoe 00pa3oBaHHEe BHOCHT CBOM BKJIaJ B (HOPMUpPOBAHHE OOIICH KYIbTYPHI
yenoBeka. Heo0X0AMMBbIM KOMITOHEHTOM O0IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABJIsieTCs 00I11ee 3HAKOMCTBO ¢ METO/IaMU MIO3HAHUS JIeHICTBUTEIBHOCTH, MIPEJICTABICHHE O
npeaMeTe U MEeTOJIe MaTEMAaTHUKH, €ro OTJINYUs OT METO/I0B €CTECTBEHHBIX M T'YMaHUTAPHBIX
HayK, 00 0COOEHHOCTSAX MPUMEHEHUSI MaTEMATUKH JUIsl pEIICHUs HayYHBIX U MPUKIAIHBIX 3a/1a4.
N3ydyeHne MaTeMaTUKU CIIOCOOCTBYET ACTETUUECKOMY BOCIIUTAHUIO Y€JI0BEKa, IOHUMaHHIO
KpacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKACHUMN, BOCIIPUATUIO T€OMETPUUYECKUX (HOpM,
YCBOEHHIO UJIEH CUMMETPHH.

MaremaTtryeckoe 00pa3oBaHKe SBISIETCS 003aTeIbHONH M HEOTHEMIIEMOW YacThi0 001Iero 00pa3oBaHus
Ha BCCX CTYNCHAX IIKOJIBI.

O6yueHue MaTeMaTUKM B 5 -9 KJ1laccax HanpaB/IEHO Ha AOCTMIKEHUE CrieayroLwux uenem
M 3ajav:

B nanpaenenuu nuunocmnozo pazeumus:
dbopMupOBaHUE IPEJICTABICHUN O MaTeMaTHKe, KaK YacTHU 00IIeUeIOBeUECKON KyIbTypHI, O
3HAUMMOCTH MaTEMaTHKHU B Pa3BUTHH LIMBUIU3ALMU U COBPEMEHHOTO 00IIECTBA;
pa3BUTHE JOTUYECKOTO U KPUTUUECKOTO MBIIIICHHUS, KYJIbTYPbI peUHr, CHIOCOOHOCTH K
YMCTBEHHOMY KCIIEPUMEHTY;
dbopMUpOBaHNE UHTEIJIEKTYaTbHOM YECTHOCTH U 0O BbEKTUBHOCTH, CIIOCOOHOCTH K TIPEOAO0TICHHIO
MBICTUTENBHBIX CTEPEOTHIIOB, BHITEKAIOMINX U3 OOBIIEHHOTO OIIBITA;
BOCITUTAHUE KA4Y€CTB JIMYHOCTH, 0OECIIEYMBAIOIINX COIMAIbHYI0 MOOMIBHOCTD, CIIOCOOHOCTH
MIPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHS;
dbopMUpOBaHNE KAYECTB MBIIIICHHUS, HEOOXOAUMBIX TSI aJalTallid B COBPEMEHHOM
uH(OPMAIIMOHHOM OOIIIECTBE;
pa3BUTHE UHTEPECA K MATEMAaTHIECKOMY TBOPYECTBY M MATEMATHYECKUX CIIOCOOHOCTEH;
B memanpeomemnom nanpasnenuu:
pa3BUTHE TIPEJCTABICHUN O MaTeMaTHKe Kak opMe OmUcCaHus ¥ METO/Ie TTO3HAHUS
JIEHCTBUTEILHOCTH, CO3/IaHHE YCIOBHH JIJIsI TPUOOPETEHHUS TEPBOHAYAIBHOTO OTBITA
MaTeMaTUYeCKOT0 MOJICITUPOBAHMSI;
dbopMupoBaHUEe OOIINX CIOCOOOB MHTEIIIEKTYaTbHON EATEIbHOCTH, XapaKTePHBIX JIJIs
MaTE€MaTUKH U SBJISIOMIKUXCS OCHOBOM MO3HABATEIbHON KYJIbTYpPbl, 3HAUUMOM JJIs pa3JIMUHBIX
chep yenmoBeUeCKOn AeATETLHOCTH;
B npeomemmnom nanpaenenuu:
e OBJIAJICHUE MaTEMAaTUICCKIMU 3HAHUSIMHU U YMEHHUSIMH, HEOOXOTUMBIMH IS TPOTOTIKCHIS
o0pa3oBaHus, U3yYCHHS] CMEKHBIX JUCLUILINH, IPUMEHEHHSI B TIOBCETHEBHOM KU3HU;



e co3anue (pyHIaMEeHTa Il MaTeMaTHYECKOrO Pa3BUTHA, (POPMHUPOBAHUS MEXAHH3MOB
MBIILUICHHS, XapaKTEPHBIX 711 MATEMAaTUYECKON JESATEIbHOCTH.

DocTrmxeHune 3TnX Lenen obecneunsaeTcsl pelleHMeM crieayrowmx 3aaay .
OBJIA/IETh CHCTEMON MaTeMaTHYECKUX 3HAHUHM U yMEHUH, HEeOOXOAUMBIX JUIsl IPUMEHEHHS B
IIPAKTUYECKOU NEATEIbHOCTH, U3yYEHUN CMEXHBIX JTUCLUIIINH;
CHOCOOCTBOBATh MHTEIIEKTYAIIbHOMY Pa3BUTHUIO, OPMUPOBAThH KauecTBa, HEOOXOAUMBIE
YeJIOBEKY JJIsl TOJIHOLIEHHOM KHU3HHU B COBPEMEHHOM OOIIeCTBE, CBOICTBEHHbIE MaTeMaTHYECKON
JIEATEIbHOCTH: ICHOCTU U TOYHOCTH MBICIIN, MHTYULIUH, JOTUYECKOTIO MBIIICHHUS,
IPOCTPAHCTBEHHBIX MPEJICTABICHHIA, CIIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEIH;
(bopmHpoBaTh NpeACcTaBICHUs 00 HIEAX U METO/IaX MAaTEMAaTUKU KaK YHUBEPCAIBHOTO A3bIKa
HAyKHU U TEXHHUKH, CPEACTBAX MOJEIMPOBAHUS SIBJICHUN U IPOLIECCOB;
BOCIIUTBIBATH KYJIbTYPY JIMYHOCTH, OTHOLICHHUE K MATEMATUKH KaK YacTH 00IIeYeTI0BEYECKON
KYJIBTYpPBI, UTPAIOLICH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHHU.
N3y4yeHne Kypca MaTeMaTHKH B 5-6 KJjiaccax sBJISETCS CUCTEMAaTHYECKOE Pa3BUTHE MOHATUS
YHCIa, BBIPA0OTKAa YMEHHH BBINOJIHATH YCTHO U IIMCbMEHHO apu(pMeTHUYeCKUe 1eHCTBUS Hall
qucCjiaMy, NEPCBOAUTD MPAKTUYCCKUEC 3a/la4i Ha A3bIK MATEMATHUKH, ITOATIOTOBKA y4allIUXCAd K
U3Y4YEHHIO CHCTEMAaTHUECKUX KypCcOB anredpsl 1 reoMeTpuu. Kypc cTpoutcst Ha MHAYKTHBHOM
OCHOBE C IIPUBJICUCHUEM IEMEHTOB JIEAYKTUBHBIX paccykKaeHui. B xone u3yuenus kypca
yJaliecs: pa3BUBalOT HaBBIKU BBIYMCIICHUH ¢ HATYpaJIbHBIMHU YHCIaMH, OBJIAJEBAIOT HABBIKAMHU C
OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMH, OJOKUTEIBHBIMUA U OTPULIATEIbHBIMH YHUCIIAMH,
HOJIy4aroT IpeCTaBIeHUe 00 UCIO0Ib30BaHUHU OYKB /ISl 3aIlMCH BbIPA)KEHUI U CBOICTB
apu(pMeTHYECKUX JeHCTBUMN, COCTABICHUN YPAaBHEHHM, POJODKAIOT 3HAKOMCTBO C
reoMEeTPUYECKUMHU HOHATHAMH, IPHOOPETAIOT HABBIKU IIOCTPOEHUS FTEOMETPUUECKUX DUryp.
N3ydenne kypca ajare0psl B 7 - 9 ki1accax sBJsieTCS pa3BUTUE BBIYUCIUTEIBHBIX YMEHUN 10
YPOBHS, TIO3BOJISIOLIETO YBEPEHHO MCIIOIb30BaTh UX NP PEIICHUH 3a]]a4 MAaTEMaTUKH U CMEXHBIX
IpEeMETOB, YCBOCHHUE armapara ypaBHEHUH 1 HEPABEHCTB KaK OCHOBHOT'O CPE/ICTBA
MaTeMaTHYeCKOro MOJCITUPOBAHMS 3a/1a4, OCYILECTBICHUE (DYHKIIMOHATbHON TTOATOTOBKU
IKOJILHUKOB. Kypc xapakrepu3yeTcst HOBBILIEHHEM TEOPETUUECKOT0 YPOBHS 00yUeHH,
MIOCTENCHHBIM YCUJIMEM POJIM TEOPETUUECKUX 0000IEeHUI U AeAYKTUBHBIX 3aKIIOUCHUH.
[TpuknanHas HaIPaBIEHHOCTh PACKPBIBAET BOZMOXHOCTh M3y4aTh U PelIaTh IPAKTUUECKHE 3a/1a4u.
H3yuyeHu Kypca reoMmeTpuu B 7-9 KJiaccax sBISIETCS CHCTEMATHUECKOE H3yUCHUE CBOMCTB
reoMeTpuuecKuX (QUryp Ha INIOCKOCTH, (POPMUPOBAHUE IPOCTPAHCTBEHHBIX NTPEJICTABICHUH,
Pa3BUTHEC JIOT'MYCCKOT'O MBIIIJICHUA U IIOATOTOBKA arlrapara, HCO6XOIII/IMOFO JJIA U3YUCHUS CMEIKHBIX
JUCLUIUIMH U Kypca CTEPEOMETPUHN B CTAPIIMX Kilaccax.
B ocnoBe IMOCTPOCHUA JAaHHOTO KypcCa JIC)KUT UACA r'yMaHU3alluu 06y‘leHI/I$I, COOTBETCTBYIOIIAA
COBPEMCHHBIM IMPEACTABICHUAM O LECIIAX
IIKOJILHOTO 00pa30BaHus U yAeNAoas 0co00e BHUMaHUE JINYHOCTH YUCHUKA, €r0 HHTEpecaM U
CIOCOOHOCTSIM.
[IpennaraemMslii Kypc o3BoJsieT 00ecneunTs (POPMUPOBAHUE, KAK npeomMemHblx YMEHNUH, TaK U
VHUBEPCANbHBIX YYeOHbIX Oelicmaull KOJIbHUKOB, a TAKXKe CIIOCOOCTBYET JOCTUKEHUIO
onpenenéHHbix BO @PI'OC NTMYHOCTHBIX pe3yIbTaTOB, KOTOPLIE B JaJbHEHUIIIEM NO3BOMIAT yHaIUMCS
MPUMCHATD IMMOJTYUYCHHBIC 3HAHUA U YMCHUA U pCUICHUA PA3JIMYHBIX )KMU3HCHHBIX 3aj/1a4.

i. IlnaHupyeMbl pe3yJbTAThl OCBOCHHUS Y4eOHOI0 nmpeaMera
«MaTteMaTHuKa»

JlocTH:KeHNS TUYHOCTHBIX Pe3yabTATOB
JIMYHOCTHBIMU pe3yJabTaTaMM U3ydeHus npeamera «MaremaTrkay (B BUJIE Y4eOHBIX KYPCOB:
5-6 xacc — «Matemarukay, 7-9 kinacc — «Anredpa» u «I'eoMeTpusi») SBISIOTCS CISAYIOIINE
Ka4yecTBa:



— HC3aBUCHUMOCTb U KPUTUIHOCTb MBIIIJICHUS

— BOJISl U HACTOMUMBOCTD B IOCTUKEHUU LIETIH.

CpencTBOM AOCTHKEHMSI 3TUX PE3YJIbTATOB SBIISIETCS:

— CUCTEMa 33JJaHull y4eOHUKOB;

— OpCACTaBJICHHAA B y‘-I€6HI/IKaX B ABHOM BHUJC OpraHu3anus Marcpuajia 1o nmpuHuuIly
MHUHHMMAKCa;

— HMCII0JIb30BaHHE COBOKYITHOCTH TE€XHOJIOT M, OPUEHTUPOBAHHBIX HA pa3BUTHE
CaMOCTOATCIIBHOCTU U KPUTHUYHOCTH MBIIJICHUA: TCXHOJIOIUA HpOGJIeMHOFO Juaiora,
TCXHOJIOTHUA ITPOAYKTHBHOTO YTCHH, TCXHOJIOTUA OICHHUBAHUA.

JlocTHKeHHs MeTanpeIMeTHBIX Pe3yJibTAaTOB

Memanpeomemnvimu pe3ynbTaTaMu U3ydeHus Kypca «MareMaTukay siBisieTcs (GOpMHpPOBaHUE
YHHUBEpCaIbHBIX YueOHbIX Aeiictuii (Y'Y ).

Pezynamuenvie YY/I.

5-6-i1 knaccw

— CaMOCTOSITENILHO 0OHapyxcusams 1 GOPMYIHPOBATh YUEOHYIO MPOOIEMY, ONPEACIIATh LENb
yueOHOI NesTeNbHOCTH, BEIOUPATh TEMY IPOEKTA;

— bl0GU2AMb BEPCUU PEIICHHS TPOOJIEMBI, 0CO3HABATH (M UHTEPIPETHPOBATH B CIIydae
HEOO0XOIMMOCTH ) KOHEUHBIN PE3yNbTaT, BEIOUPATh CPEICTBA TOCTHKCHHUS LIENU U3
MPEJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOSITENLHO;

— cocmagnams (AHAUBUAYAIbHO WIH B TPYIIE) IUIaH PEIIeHUs TPOOIeMbl (BHITOTHEHUS
IIPOEKTA);

— paboTasi 110 IIaHy, ceepsms CBOU JCHCTBUS C TENBIO U, IPH HEOOXOAUMOCTH, HCIIPABIIATH
OLIMOKH CaAMOCTOSITENILHO (B TOM YHCIIE U KOPPEKMUPOBAMs NIAH);

— B IMAJIOTE C YUUTEIEM COBEPUIEHCMBOBANb CAMOCTOSATENIBHO BEIpAaOOTaHHbIE KPUTEPUH
OIICHKH.

7-9-i1 knaccwt

— CaMOCTOSITETILHO 0OHApyHcu8amy 1 popmyauposams npodiieMy B KIacCHOU U
WH/IMBUyaJIbHOM yueOHOH NesTeTbHOCTH;

— 8blOGU2AMb BEPCUU PEIICHHSI TPOOJIEMBI, OCO3HABATh KOHEYHBIH Pe3ysIbTaT, BRIOMPAThH
CpeACTBa JOCTIDKEHHS 1SN U3 TPEATIOKEHHBIX WIIM UX UCKATh CAMOCTOSTENBHO;

— cocmagnams (AHAUBUAYATbHO WIH B TPYIIE) TUIaH PEIIeHUs TPOOIeMbl (BHITOTHEHUS
IPOEKTa);

— no0bupams X Kaxaou mpoodieme (3a71a4de) afeKBaTHYIO €l TEOPETHIECKYIO MOJICIIb;

— paboTasi 1o MpeI0KEHHOMY WIJIH CAaMOCTOSTEIEHO COCTABICHHOMY

IUIaHY, UCHOIb306aMb HAPSLy C OCHOBHBIMHM U JIOTIOJIHUTENIbHBIE CPEACTBA (CIIpaBOYHAs
JUTEpaTypa, CIO0KHbBIE TPHOOPHI, KOMITBIOTED);

— NIAHUPOBamMs CBOIO WHAWBHYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomamw TI0 CaMOCTOSITETFHO COCTABIICHHOMY ITUIaHY, CBEPSISICh C HUM H C IIEJIhI0
NeSITeIbHOCTH, UCTIPABIISAS OIIMOKH, UCTIONB3YSl CAMOCTOSITENILHO T0JJOOpaHHbIE Cpe/icTBa (B TOM
yucie u IatepHer);

— CBOOOJIHO 10/1b306ambcsi BHIPAOOTaHHBIMU KPUTEPUSMHU OIEHKH W CAMOOIICHKH, HCXOJIS U3
ENTM ¥ UMEIOIINXCSI KpUTEPHUEB, pa3indasi pe3yiabTaT U CIIOCOObI EHCTBU;

— B XOJI€ MPE/ICTaBJICHUS NIPOEKTA 0a8amMb OYEHK) €r0 Pe3ylibTaTaM;

— CaAMOCTOSITETILHO 0CO3HA8aMb TIPUUUHBI CBOETO YCIeXa MU HeyclleXa U HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYCIIeXa;




— yMemb oyeHums CTETeHb YCIEITHOCTH CBOSH MHIMBUYaIbHON 00pa3oBaTeIbHON
JESTEIIBHOCTH;

— 0asamsv OYeHKy CBOMM JIMYHOCTHBIM KaueCTBaM U 4epTaM XapakTepa («KaKoB 51»), ONPEeIATh
HAIPAaBJICHUS CBOETO Pa3BUTHS (KKAKHUM s XOUY CTaThy», «4TO MHE Ul 3TOTO HAJ0 CENIAThy).

Cpeocmeom ghopmuposanus peryassTUBHBIX Y Y]] ciayXaT TeXHOJIOTHS MPOOJIEMHOTO AUANora Ha
JTare U3y4eHHs HOBOTO MaTepualia U TEXHOJIOTHS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTHKCHUH
(Y4eOHBIX yCIIEXOB).

Ilo3nasamenvuvie YY/I:

5-9-11 knaccw

— AHANU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOSaMb U 0000uamb GaKThl U IBICHHUS,

— ocywecmenams CpaBHEHHE, CEPHALMIO0 M KJIACCU(UKALINIO, CAMOCTOSTEILHO BRIOUpast
OCHOBAHUS U KPUTEPUH VISl YKA3aHHBIX JIOTHYECKUX OMepaIuii; CTpPOUTh KIACCU(PUKALIUIO MTYTEM
JTUXOTOMHUYECKOTO JIeJIeHHs (Ha OCHOBE OTPHIIAHHUSA);

— cmpoums JTOTHYECKU 000CHOBAaHHOE PACCYXIEHUE, BKIIOYAIOIIEe YCTAHOBICHUE IPUINHHO-
CIICACTBCHHEIX CBS3CHi;

— co30asamp MaTEMaTHYECKUE MO/JICIH;

— COCTaBJISITh TE3UCHI, PA3INYHbIC BUbI IUTAHOB (MPOCTHIX, CIOKHBIX U T.11.). [Ipeobpa3zoBeiBaThH
MH(pOpPMAaLIMIO U3 OJHOIO BUJA B Ipyroi (Tabiuily B TEKCT, IMarpaMmy U Ip.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOW MH(POPMALINY;

— yMemsb onpedeisimsb BO3MOXKHBIE HCTOUHUKHU HEOOXOIUMBIX CBEACHUN, TIPOU3BOAUTDH MTOUCK
uH(pOpMalli1, aHATTU3UPOBATDH U OLICHUBATH €€ T0CTOBEPHOCTH;

— ITOHUMasl ITO3ULIUIO APYTOr0 YEIOBEKA, pa31uiams B €r0 PEUN WU CO3JaHHBIX UM TEKCTaxX:
MHEHHE (TOUKY 3pEHHs), JOKA3aTEIbCTBO (apTyMEHTHI), (PAKThI; TUIIOTE3bI, AKCUOMBI, TEOPHH.
J1J1s 5TOTO CaMOCTOSTENBHO UCTIONB30BaTh Pa3IMYHbIE BUABI UT€HUs (M3ydaroliee,
MIPOCMOTPOBOE, O3HAKOMHUTEIHHOE, TOUCKOBOE), MPUEMBI CITYIIAHHUS;

— caMOMYy c030a6amb UCTOYHUKU UH(POPMAIIMU Pa3HOTO TUMA U JUIsSl pa3HBIX ayJUTOPH,
co0r01aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBUiIa UHPOPMAIIMOHHON 0€30MacHOCTH;

— YMemb UCNOIb308amb KOMIIBIOTEPHBIE © KOMMYHUKALIMOHHBIE TEXHOJIOTMU KaK HHCTPYMEHT
JUTSL TOCTHKEHUS CBOUX IIeNiel. YMeTh BhIOUpaTh aJileKBaTHbIE 3a/1a4y€ HHCTPYMEHTATbHBIE
IIPOrpaMMHO-AMNIAPATHHIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus o3HaBaTeNbHBIX Y'Y [ cimyaT yueOHBIN MaTepual u Ipek/ie BCEro
MPOJYKTUBHBIE 3aJaHHs] YI€OHUKA, TTO3BOJIAIONINE TPOJABUTATHCS IO BCEM IIECTH JIMHUSM
pa3BUTHSL.

1-5 JIP — Mcionb3oBaHNe MaTeMaTUUYE€CKUX 3HAHUU JJIs PEIIEHUs pa3InYHbIX MAaTEMaTHYECKUX
3a/1a4 ¥ OLICHKU IOJIYYEHHBIX PE3YJIBTATOB.

2-51 JIP — COBOKYIMHOCTh YMEHUH MO UCTIOIB30BAaHUIO JOKA3aTEIbHON MaTeMaTH4YeCKON peyu.
3-s JIP — CoBOKYMHOCTh YMeHU# 10 paboTe ¢ nHpopMaIueil, B TOM YUCIE U C pa3TInIHBIMU
MaTeMaTUYECKUMHU TEKCTaMH.

4-g JIP — YMeHHs UCTOIb30BaTh MATEMAaTHYECKHE CPEICTBA JUIS U3YUEHHS U OITMCAHUS
peanbHBIX MPOLIECCOB U SBJIICHUM.

5-s1 JIP— He3aBUCUMOCTh ¥ KPUTUIHOCTH MBIIILICHUS.

6-s1 JIP — Boss 1 HaCTOMYMBOCTE B IOCTHIKEHUH LIEIH.

Kommynuxamuesnvie YYJ/I:

5-9-11 knaccot

— CaMOCTOSITEIIbHO Op2aHu308b16amsb yI€OHOE B3aMMOJICHCTBHE B TPYMIE (OMPEAEiTh 00IIme
1IEJTH, IOTOBapUBATHCS APYT C IPYTOM H T.1T.);




— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOATBEpKIas ux pakramu,

— B JIUCKYCCUU YMemb 8bl0GUH)Mb KOHTPAPTYMEHTHI,

— YUUTBCS] KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHHUIO, C

JOCTOUHCTBOM HMPU3HABAMb OIINOOYHOCTH CBOETO MHEHHUS (€CIIH OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

— IIOHHUMas MTO3UIUIO APYTOT0, pA3iuiams B €ro peuu: MHEHHE (TOUKY 3pEHHsI), JO0KA3aTeIbCTBO
(aprymeHTsl), GakThl; THIIOTE3bI, AKCHOMBI, TCOPHH;

— YyMemb B3TJIISIHYTh Ha CUTYAILUIO C MHOW MO3UIUU B 00208APUBANBCSL C TFOABMHI HHBIX
MTO3ULUH.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y [ city>kaT TeXHOJIOTHs MPOOIEMHOIO
nuanora (moOy>KIarouii ¥ MOABOSMIINUN AUAJIOT) U OpraHu3anus padoThl B MaJbIX TPYIINax, a
TaK)Ke UCTIOJIb30BaHUE HA YPOKAX JICMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO YTCHHSI.

JlocTH:KeHHsl MPeIMeTHBIX Pe3y/1bTATOB
Ilpeomemnvimu pezynomamamu u3ydenus npeamera «MareMaTHKay SBISIFOTCS CIEAYIOLINE
YMEHUSL:
OBnazneHne MaTeEMaTUYECKUMHU 3HAaHUSMU U YMEHUSMHU, HEOOXOAUMBIMH JIJIs1 TPOJOKEHUS
00pa30BaHus, N3Y4YEHUs] CMEXHBIX AUCLUUIUINH, IPUMEHEHHsSI B TOBCEJHEBHOM JKU3HU;
Co3znanue ¢pyHaaMeHTa Ui MaTeMaTHUYECKOro pa3BUTHs, (POPMUPOBAHHS MEXaHU3MOB
MBIILUIEHUS], XapaKTEPHBIX /Il MAaTEMAaTUYECKOU e TEIIbHOCTH;
Ognagenne 6a30BbIM MOHATUIHBIM aIlapaToM MO OCHOBHBIM pa3fieliaM COAEpIKaHus,
IpeJcTaBiIeHne 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (YMCII0, TeoMeTpuyeckas (urypa,
ypaBHEHHE, BEPOSITHOCTD) KaK BXKHEHIINX MaTEMaTUYECKUX MOAEISAX, TO3BOJISIONINX
ONMCHIBATh U U3y4aTh peasIbHbIE MPOLIECCHI U SABJICHUS;
YMeHnue paboTaTh ¢ MATEMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKaTh HEOOXOIUMYIO
UH(OPMAILINIO), TPaMOTHO MTPUMEHATh MAaTEMAaTUYECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIUKY,
MCIIOJIb30BAaTh PA3JINYHbBIE SI3bIKU MAaTEMATHKH;
Pa3BuTHe npeacraBneHuil o yncie, HaTypalbHBIX YUCEI, OBJIAJICHHE HABBIKAMU YCTHBIX,
MUCbMEHHBIX, UHCTPYMEHTAIbHBIX BBIYHUCIICHHIH;
OBajieHre OCHOBHBIMH CIIOCOOAMU MPE/ICTaBICHUS M aHAJIN3a CTATUCTUYECKHX JIaHHBIX;
HaJIMYMeE MPEJCTABICHUIN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHPE U O PA3IUYHBIX
crocobax uX U3y4eHHUsl, 0 BEPOSITHOCTHBIX MOJIENISIX;
VYcBoeHMe cucTeMaTHUeCKUX 3HaHUH O IJIOCKUX (UTYpax M X CBOMCTBAX, a TAaKXKe Ha
HarJsJHOM YPOBHE — O IPOCTEMIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IIPUMEHSATh
CUCTEMATUUYECKUE 3HAHUSA O HUX JUIS PELICHUs] TEOMETPUUECKUX U IPAKTUYECKUX 33]1a4;
YMeHust u3MepsATh IJIMHBI OTPE3KOB, BEJIMYUHBI YTJIOB, HCIIOJIb30BATh (DOPMYIIbI [T
HaXO0X/ICHUS IEPUMETPOB, IUIOIaiel 1 00bEMOB F€OMETPUUYECKUX PUTYD;
YMeHue NpuMeHsTh U3yUYEHHBIE TOHATHS, PE3YJIbTaThl, METOBI I PEILICHNUS 3aa4
IIPAKTUYECKOI0 XapaKTepa U 3aJa4 U3 CMEXHBIX IUCLHUIUIMH C UCTIIOJIb30BaHUEM IIPU
HEO0OXOIUMOCTH CIIPABOYHBIX MaT€PHAIIOB, KAIbKYJISATOPA, KOMIIbIOTEPA.
YMeHue npoBoANTh KiIacCU(PHUKAIUU, TOTHYECKHE 000CHOBaHUS, I0Ka3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKICHUI;
YMeHue pacrio3HaBaTh BUABI MAaTEMATUYECKUX YTBEPKIACHUM (AKCHOMBI, ONIPENETIEHMS, TEOPEMBI
U JIp.), IpsIMbIE€ U OOpaTHBIE TEOPEMBI;
OBnazieHre CUMBOJIbHBIM SI3bIKOM ajIreOpbl, MpUeMaMH BBIITOJIHEHHUS TOKIECTBEHHBIX
npeoOpa3oBaHuil pallMOHATBHBIX BHIPAXKEHUH, peIlIeHHs YpaBHEHH, CHCTEM YpaBHEHUI,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE UCIIOJIb30BATh UEK KOOPAMHAT Ha INIOCKOCTH IS
UHTEpIpEeTallii YPaBHEHUH, HEPABEHCTB, CUCTEM, YMEHHME IPUMEHATh anredpanyeckue



npeoOpa3oBaHus, annapaT ypaBHEHUH 1 HEPAaBEHCTB ISl PELICHUS 3a7a4 U3 pa3IMyHbIX
pa3neloB Kypcea;

OBnagenue cucreMoi (yHKIIMOHAIBHBIX MOHATUH, ()YHKIIMOHAJIBHBIM SI3bIKOM M CUMBOJIMKOM,
yYMEHHUE Ha OCHOBE (DYHKITMOHAIBHO-TPAUUECKUX MPEICTABICHH ONMMCHIBATH U aHAIN3UPOBATH
peabHbIe 3aBUCUMOCTH;

OBnazneHne reOMETpUYECKUM SA3bIKOM, YMEHHUE HCIIOJIB30BATh €r0 I OIMCAHUS [TPEIMETOB
OKPY’KaIOIIEro MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTaBIECHUI U N300pa3UTEIbHBIX
YMEHUH, IPHOOpETEHNE HABBIKOB T€OMETPUIECKHUX TTOCTPOCHUH.

Martematuka (5 Kjacc)

OCHOBHBIC TEXHOJIOTHH

C nenpio obecrieyeHns YPPEKTUBHOCTH | PE3yIbTATUBHOCTH 00pa3oBaTEIHHON
JeSITEbHOCTH UCTIOIb3YIOTCS Pa3IMUHbIe TEXHOJIOIMU O0yUYEeHHUS.

I';taBHOM 3a1a4eli NCIIONIB30BAHUSI HOBBIX TEXHOJIOTUH SIBIISIETCS PACIIMPEHUE
MHTEJUIEKTYaJIbHBIX BO3MOXKHOCTEH YenoBeka. Bee ncenonb3yeMble TeXHOIOTMU HAIIPABIICHBI HA
coxpaHeHHe (PU3NIECKOTO, ICUXUIECKOTO M HPABCTBEHHOTO 37I0POBbS KAXKIOTO YUCHHKA.

Ha ypokax ncnosb3yroTcs 3JIEMEHTBI CIEAYIOLUINX TEXHOIOIHH:
IIpobjemHoe 00yueHune

Co3naHue B 00pa3oBaTenbHON AEATeNbHOCTH NPOOIEMHBIX CUTYallui U OpraHu3alus
AKTUBHOM CaMOCTOATEIbHON JESATENbHOCTH YYaIIMXCs 10 UX Pa3pelIeHUI0, B PE3YyJIbTaTe Yero
IPOMCXOIUT TBOPUYECKOE OBJIAICHUE 3HAHUSMH, YMEHUSIMH, HaBbIKAMHU, Pa3BUBAIOTCS
MBICITUTEINIbHBIE CIIOCOOHOCTH.

HNuanBuayansHo-pa3BuBaoiiee o0yyenue

3HAKOMCTBO C HOBBIMH METOAMU MBICIUTEIBHOMN A€ATEIbHOCTH IIPU PELLIEHUH TBOPUECKHUX
3aJJaHMi ¢ YepTeXaMu, TEXHOJIOTHYECKUMHU KapTaMH B WHAMBUYaIbHOM MOPSIKE
Pa3noypoBHeBoe 00yueHue

VY yuurens nosiBIse€TCsI BO3MOKHOCTb IIOMOTaTh C1a00OMy, YIeNATh BHUMAaHUE CUIILHOMY,
peann3yercs jKeJJaHUE CUIIbHBIX yJallluxcsi ObICTpee U IIy0Ke MPOJABUTaThCs B 00pa30BaHUH.
CunbHble 00yyaromecs: yTBep>KAatoTcsl B CBOUX CIOCOOHOCTSX, C1a0ble MOIy4aroT
BO3MOYXHOCTH HCITBITHIBATh YIEOHBIN yCIIEX, TOBBIMIACTCS YPOBEHb MOTHUBAINH YUCHHS.
TexHo10rNsA NPOEKTHOr0 00y4eHHUS

VYuurens opranuzyeTr yueOHO-II03HABaTEIbHYI0, HCCIIEI0BATENbCKYI0, TBOPUECKYIO HIIH
UTPOBYIO JIEATEILHOCTh 00YJaIOIUXCsl, KOTOPhIE OBJIA/IEBAIOT HABBIKAMH CaMOCTOSITEILHOTO
MOMCKa, 00pabOTKHU U aHAIKM3a HY>KHOW MH(OpMAIUKU ISl pelIeHus1 KaKor-Tn0o mpooieMsl,
3HaYMMOM JUIsl yYYaCTHUKOB IPOEKTA.

Pabora ¢ ucnonbp30BaHNEM 3TOM TEXHOJIOTHH J1a€T BO3MOKHOCTh Pa3BUBATh WHINBUAYaIbHbBIE
TBOPYECKHE CIIOCOOHOCTH 00ydaronuxcs, 60jee 0CO3HaHHO MOAXOIUTH K MPo(hecCHOHATBHOMY
U COLMAJIbHOMY CaMOOTIPEAETIECHUIO.

TexHoJI0rus HCNO/Ib30BAHUS B 00Y4eHUHM UTPOBBIX METO0B: POJIEBbIX, 1€JOBBIX H APYTHX
BHU/IOB 00yYAKOLIMX UT'P

Pacmmpenue kpyrosopa, pa3BUTHE IO3HABATEIbHON J€SITEIbHOCTH, (POPMUPOBAHUE
OTIpENIeICHHBIX YMEHHUN M HABBIKOB, HEOOXOIUMBIX B MIPAKTHYECKON JCATEIHHOCTH, Pa3BUTHE
0011eyuyeOHbIX YMEHHUH 1 HABBIKOB.

TecToBbI€ TEXHOJIOTHHU

OneHka ypoBHsI 00y4E€HHOCTH MO KOHKPETHOU TeMe, IO3BOJISIONIAs pEAIbHO OLIEHUTh
TOTOBHOCTH 0OYYAIOIMIUXCSI K UTOTOBOMY KOHTPOJIIO, YCTAaHOBJICHHE KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX MHAUBHYAIbHbIX PA3IUUUN.



OOy4yeHHe B cCOTPYIHHYECTBe (KOMaH/IHAasl, TPyNIIoOBasi padora.)

CoTpyIHUYECTBO TPAKTYETCS KaK UJIes COBMECTHOM pa3BUBAIOLICH NESTEIbHOCTH B3POCIbIX U
nereil. CyTb MHHIUBUAYAJIBHOTO IOJX0/1a B TOM, YTOOBI HATH HE OT Y4€OHOTO IpeaAMETa, a OT
peOeHKa K MpeaAMETY, UJITH OT TeX BO3MOXKHOCTEH, KOTOPBIMH pacrojaraeT peOeHOK, IPUMEHSTh
MICHXOJIOTO-TIEIarOTMYECKHUE JUATHOCTHKH JTMYHOCTH. OOyYaromuecst 1 yYuTelb 3aHIMAaOTCS
COBMECTHOM JIeATEIbHOCTHI0. DPPEKTUBHOCTh METO/1a HE TOJIBKO B aKaJIEMUUYECKUX YCIeXax
00ydJarouumxcsi, HO ¥ B UX UHTEJUIEKTYaIbHOM U HPAaBCTBEHHOM Pa3BUTHH.
NudopManinoHHO-KOMMYHHUKANMOHHBIE TEXHOJIOTHHI

Hcnonp3oBanue [1K B oOpazoBarenbhoil nesrenpHocT. Co3nanue pedepaTos, Claiiios,
npe3entanuii u ap. [louck HyxHOM nHGOopMaruu B aTepHeT. [IpuMeHeHre MoTyYeHHBIX
3HAaHUH B [IPAKTUYECKOU JCATEIbHOCTH.
310poBbe cOeperaroiye TEXHOJIOTUU

Hcnonp30BaHne JaHHBIX TEXHOJIOTHH MTO3BOJISIIOT PABHOMEPHO BO BPEMsI YPOKa paclpeeliiTh
pa3IryHble BUJIbI 33/IaHUM, YepeI0BaTh MBICIUTEIbHYIO IeATEeIbHOCTh C PU3MUHYTKaMH,
OIpPEAEIATh BpEMs OJauu CJI0KHOI0 yueOHOro MaTepuara, BbIACIATh BPEMsI Ha IIPOBEICHUE
CaMOCTOSITENbHBIX PaboT, HopMaTUBHO npuMeHITh TCO.

OcHogHble munbvl y4eOHbIX 3aHAMUIN:
® YpOK M3Y4YEHMsI HOBOTO Y4eOHOr0 MaTepuaa;
®  YpPOK 3aKpeIyICHUs U IPUMEHEHMSI 3HAHUI;
® ypok 000011ar0IIero NOBTOPEHHsSI U CUCTEMaTU3alluu 3HAaHUH;
® YPOK KOHTPOJIS 3HAHUH U YMEHHH.
OCHOBHBIM THIIOM YpOKa SIBJII€TCSI KOMOMHHUPOBAaHHBIH.
Dopmul opzanu3ayuu y4edH020 npoyecca:
UHAMBUyaJIbHbIE, TPYIIIOBbIC, UHAUBUYAIbHO-TPYIIOBbIE, PPOHTATIBHBIE.
Ha ypokax ucnonb3ytorcst Takue GopMbl 3aHATHI KaK:
® [IPAaKTUYECKUE 3aHATHS;
® TPCHUHT;
® KOHCYJIbTalUs;
Dopmul Konmpona: Tekymnii 1 uTorosblil. [IpoBoguTCs B (hopMe KOHTPOIBHBIX padoT,
paccunTaHHBIX Ha 40 MUHYT, TECTOB U CAMOCTOSITENIbHBIX paboT Ha 15 — 20 MuHyT ¢
T GepeHIIMPOBAHHBIM OLIEHUBAaHUEM.
Texyuuii KOHTPOJIb IPOBOAMTCS C LEJIBIO POBEPKH YCBOCHUS U3y4aeMOT0 U ITPOBEPSEMOTO
IIPOrPaMMHOTI0 MaTepHalla; COAEP KAHNUE ONPEAEIIAIOTCS YUUTEIEM C YUETOM CTEIIEHU
CJI0KHOCTH M3y4aeMoro MarepHasa, a Takke 0COOEHHOCTEH o0yJarommxcs Kiacca.
HTOoroBeie KOHTPOJIbHBIE PAOOTHI MPOBOAATCS:

- Tociie U3yyeHusl HauboJiee 3HaYMMBIX TEM NPOTrPAMMBI - B KOHIIE y4eOHON YETBEPTH.

OcHOBHOE coaep:xaHue.

Kypc MaremaTuku 5 kjiacca BKIOYaeT OCHOBHBIE COAEPKATEIbHbIE TMHUM:
Apudmetnka;

DJeMEeHTHI anreopsl

DIJIEMEHTHI T€OMETPUH;

BeposTHOCTD M CTaTUCTHKA;

MHOXeCTBa;

MaremaTnka B ICTOPHUECKOM Pa3BUTHH.

A SENENE N NN


http://www.uchportal.ru/load/131-1-0-4040

«ApudmMeTukay CIyKUT (YyHIAMEHTOM sl JaNbHEHIIEr0 W3Y4YeHUS MATEMATHKU H
CMEXHBIX JUCIUIUINH, CIIOCOOCTBYET pPAa3BUTHIO BBIUMCIUTEIBHBIX HABBIKOB, JIOTHYECKOIO
MBIIUICHUS, YMEHHUS IUIAHUPOBAaTh W  OCYUIECTBJISATh  MPAKTHUUECKYIO  JIEATENIbHOCTb,
HEOOXOUMYIO B MOBCEAHEBHON KHU3HU.

«DOneMeHThl anreOpb» MOKa3bIBAIOT NMpUMEHeHHe OyKB Ui O0O3HAYECHHs YUCeN, IS
HAaXOXJEHHUS  HEM3BECTHBIX  KOMIIOHEHTOB  apu(METHYEeCKMX  JEeHCTBUH,  CBOMWCTB
apuQMEeTHUECKUX NCUCTBUIN, CHCTEMAaTU3UPYIOT 3HAHUS O MATEMAaTUIECKOM SI3BIKE.

«DIIeMEHTBI TEOMETPUNY» CIIOCOOCTBYIOT (POPMUPOBAHUIO Y O0YUAIOIIUXCS IEPBUYHBIX O
TEOMETPHUECKUX aOCTPaKIUSAX pEATbHOTO MHpa, 3aKIaJbIBAlOT OCHOBHI (OPMUPOBAHUS
MPaBWIbLHON T€OMETPUUECKON PEUH.

«BeposiTHOCTh M CTaTUCTHKa» CIOCOOCTBYIOT (OpMHpOBaHUIO Y OOYyYarOIIUXCS
(GyHKIIMOHAIBHOW T'PaMOTHOCTH, YMEHHUS BOCIPUHUMAThb M KPUTUYECKH AaHAJIU3UPOBATH
uH(pOpMAIIMIO, TOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHUX pealbHBIX 3aBUCHUMOCTEH,
o0oraraercs MpeacTaBIeHUEe O COBPEMEHHOM KapTUHE MUPA.

«MHOKecTBa» CHOCOOCTBYIOT OBJIQJICHHUIO OOYYaIOIIUXCSd HEKOTOPBIMHU 3JIEMEHTAMU
YHUBEPCAIbHOIO MaTEMAaTUYECKOTO A3BIKA.

«MareMaTuka B HCTOPHUYECKOM Pa3BHTHU» CIIOCOOCTBYET CO3JIaHUIO0 OOMICKYILTYpPHOTO,
TyMaHUTapHOTO (OHA U3YUEHUS] MaTEMATHKHU.

BepositHocTh M cratucTuka, «MHOXeCTBay, «MaremMaThKa B UCTOPUUYECKOM Pa3BUTHH
M3Yy4aroTcs CKBO3HBIM KYpPCOM, OTAEJIBHO HAa UX U3YUYECHHE YPOKHU HE BBIIEISAIOTCS.

Copepxanue y4e0HOro nmpeaMera

1. HatypaabHble 4nciia H KA

O6o3HaueHue HaTypajdbHbIX uHcel. OTpe3ok, JiuHAa oTpe3ka. TpeyronpHuk. Ilinockocts,
npsimast, Jryd. llIkaner u kooparHaTel. MeHbIe 1in OoJbIIe.

OcHoénas yenb — CHCTEMaTU3UpPOBaTb M OOOOIIUTH CBEAEHUS O HATypalbHBIX YHCIAX,
NOJIy4EeHHbIE B HAUAJIbHOM LIKOJIE; 3aKPETUTh HaBBIKU MIOCTPOEHUS U U3MEPEHUS OTPE3KOB

2.CJ107keHMe M BBIYMTAHNE HATYPAJIBHBIX YHCeJI

CrnoxxeHue HaTypaJbHBIX YHCEN U €ro cBOWCTBAa. BrlumTanue. PernieHne TEKCTOBBIX 3ajad.
YucnoBele 1 OyKBEHHBIE BbIpakeHHs. BykBeHHas 3amucCh CBOMCTB CIIOKEHHSI M BBIYMTAHMSL.
VYpaBHeHue.

OcHo6Has yenb — 3aKpeNnThb U Pa3BUTh HABBIKU CII0KEHMSI U BBIYUTAHUS HATYPAIBHBIX YUCEIL.

3. YMHOXkeHMe U [eJIeHHe HATYPAJIbHbBIX YHCel

YMHOXEHUE HATYPAJIbHBIX YUCEN U ero cBoicTa. [lenenue. JleneHne ¢ OCTaTKOM. YIIPOIIeHue
BoIpaxkeHuil. [lopsnok BeimonHenus neiicteuil. Crenens uncia. KBagpar u ky6 uucna.
OcnosHas yenb — 3aKPENUTh U PAa3BUTh HaBBIKM apU(PMETHUYECKUX IEHCTBUH C HATypaJbHBIMU
YUCIAMHU

4. Ilaomann 1 00LEMBI

®opmyusl. [Tnomans. @opMyna miomanau OpssMOYTroiabHUKA. ENMHALBI M3MEpEeHns TUIONIaIeH.
[TpsamoyronbHelit napamienenunesn. O6beMbl. O0beM NPAMOYTOIBHOTO NapayljieNenuIea.
Ocnoenas yenb — PacUIUPUTH MPEJCTaBICHHE O0yJaroImUXCsl 00 M3MEPEHUU T'€OMETPUUYECKUX
BEJIMYMH Ha NMpPUMeEpE BBIUUCIEHUS IUIOMAAeH U 00bEMOB, CUCTEMATU3UPOBATh U3BECTHBIE UM
CBeZIeHHsI 00 eTMHUIE U3MEPEHUSI.

5. O0bIKHOBEHHBbIE 1POOH

OxpyxHoctb U Kpyr. Jomu. OObikHOBeHHbIE ApoOu. CpaBHeHue npobGeil. IlpaBuibHblE U
HenpaBwiIbHble poOu. ClokeHue W BBIYMTAHHE ApoOedl ¢ OAMHAKOBBIMU 3HAMEHATEISIMH.
Jenenue u npobu. Cmemannplie yucna. CaokeHue 1 BHIYMTAHUE CMEIIaHHbIX YHCET.

OcHnosHas yenb — MO3HAKOMUTh O0YYaOLIUXCsl C TIOHATHEM JApOOH B 00beMe, JOCTATOUHOM ISt
BBEJICHHS JICCITHYHBIX IPOOCH.

6. JecaTuunbie 1podu. CiioxeHHne U BbIYMTAHUE 1eCATHYHBIX Apooeii



Jecstrunas 3anmuch ApoOHBIX yncenl. CpaBHEHUE AECATUYHBIX Apobeii. ClokeHre U BRIYUTAHUE
necATUYHBIX apooei. [Tpubmmkénnbie 3HaueHus yrnces. OKpyriieHue yuce.

OcHosHas yenb — BBIpaOOTATh YMEHUE YUTATh, 3alUCHIBATh, CPABHUBATH, OKPYTJIATH JIECATUYHBIE
JIpOoOU, BBITIOIHSATH CII0)KEHUE U BRIYUTAHHUE JECATHUHBIX APOOESH.

7. YMHOKeHHe U JIeJIeHNne 1eCATHYHbIX Apooeii

YMHOXKEHHUE JEeCSITHUUHBIX OpoOeil Ha HaTypajdbHble uucia. [leneHue necATUYHBIX ApoOel Ha
HATypaJIbHBIE YHCIa. YMHOXCHHE JCCATUYHBIX apoOeid. JlemeHue Ha ACCATUYHYIO JAPOOH.
Cpennee apudmeTnueckoe.

Ocnoenas yenb — BBIPAOOTaTh YMEHUE YMHOXATh M JCIUThH JCCSITHUHBIC POOH, BBHIMOIHSITH
3aJjaHus Ha BCE JICHCTBUS C HATypaIbHBIMU YHUCIAMH U JECATHUYHBIMH TPOOSIMU

8. UHCTpyMeHTHI 1JIs BBIYUCIEHUA M U3MepPeHun i

Mukpoxkanbkynstop. IIpomentsl.  Yro. [Ipsamoii u pa3BepHyThId yrou. YepTExHbIN
TpeyroyubHuK. M3mepenue yrios. Tpancnoprup. Kpyrossle quarpamMmesl.
Ocnoenas yenb — cQOPMUPOBATH YMEHHUS peliaTh MPOCTEHIINE 3aJayd Ha MPOIEHTHI,

BBITIOJIHATD U3MCPCHUC U ITIOCTPOCHUC YTJIOB.
9. IloBTOpEHME



TpeOoBaHUs K YPOBHIO NOATOTOBKHU 00yYAIOIIUXCS.

HamypansHsie yucna. fjpobu.

YyeHuk Hayyumca:

® [IOHMMATh OCOOCHHOCTHU JECATHYHOU CHCTEMBI CUHCIICHUS;

e [IOHMMaTh M HCIOJb30BaTh TEPMHUHBI M CHMBOJIbI, CBSI3aHHBIC C IOHSATHEM CTEICHH
YKCIa; BBIYMCIIATH 3HAYEHHUS BBIPAXKECHHUH, COAEPKAIIUX CTCIEHb C HATYPaabHBIM
[IOKa3aTeseM;

e ONEepHpOBAaTh IOHATHEM OOBIKHOBCHHON JPOOWM, BBINOJHATH  BBIYHCICHHS  C
OOBIKHOBEHHBIMH JIPOOSIMH;

L] ONCprupoOBaTh MOHATHEM Z[GCSITI/I‘-IHOf/'I I[p06I/I, BBIIIOJIHATH BBIYUCICHUS C NCCATUYHBIMU
JIPOOSIMH;

L] IMOHUMAaThb W HCIIOJIB30BaTh Pa3JIMYHbBIMU CHOC06aMI/I MNpEaACTaBJICHUA I[pO6HbIX YHUCCII,
MEPEXOJIUTh OT OJHON (HOPMBI 3alMCH YUCEN K JIPYrod, BBHIOWpAs MOAXOMISIIYIO JUIS
KOHKPETHOTO ciiy4ast hopmy;

L] ONCpHUpOBATH MOHATHEM ITPOLCHTA,

e pemiaTh TEKCTOBBIC 33/aui apu(METHUCCKHM CIIOCOOOM;

L] MNPUMCHATH BBIYHUCIWUTCIBHBIC YMCHHUSA B IHPAKTHYCCKHUX CHUTyallUdX, B TOM YHUCIIC
Tp€6YIOIlII/IX B5160pa HYXXHBIX JAaHHBIX WM IMOMCKAa HEAOCTAIOIMX.

YUeHuK nosay4yum 803MOMHOCMb:

® [I03HAKOMHTHCS C MO3MIIMOHHBIMHE CHCTEMaMH CUYHCIIEHUS C OCHOBAHUSAMHU, OTIIMYHBIMH OT
10;

e yriyOWTh ¥ Pa3BHUTh MPEICTABICHUS O HATYPAIbHBIX YHCIIA |

® HAYUYUTBCA MHCIIOJIb30BATh HpI/IéMH, pPadOHAIMU3UPYIOIIHUEC BBIYHCIICHU, HpI/IO6peCTI/I
IMPUBBIYKY KOHTPOJIMPOBATH BBITUCIICHUS, BLI6I/IpaSI MOAXOISAIIUN 11 CUTyallun CI10Cc00.

UamepeHus, npubankeHus, oLLeHKK
YueHuk Hayyumcsa:
® OKPYMNATb HaTypasibHble Yncaa u gecatmyHble gpobu;
e paboTaTb C e4MHULAMWN U3MEPEHMUA BESINYUNH;
® WHTEpPNpeTUMpoBaTb OTBET 3aJa4n B COOTBETCTBMM C NOCTaBAEHHbIM BOMPOCOM.
Y4eHuK rnoay4yum 603MOXHOCMb:
® [IOHATH, YTO YHCIIOBBIE JAHHBIE, KOTOPbIE UCHOIB3YIOTCS JJIsl XapaKTEePUCTUKH OOBEKTOB
OKPYKaromero mMupa, ABJIAIOTCA MPEUMYIICCTBEHHO HpI/I6J'H/I)KéHHI>IMI/I, YTO IIO 3aIllucCu
NpUOMKEHHBIX 3HAUYEHUH, COAEpXKAIIUXCS B MH(DOPMALIMOHHBIX HCTOYHUKAX, MOKHO
CYIMTb O MOTPELIHOCTH MPUOIHNKEHHUS;
® [IOHATH, 4YTO IIOTPCHIHOCTH PE3YyJibTaTa BBEIUMCIIEHUH JOJDKHA OLITH cousmMepuma C
MOTPEIMIHOCTHIO UCXOIHBIX JAHHBIX.
Auredpanyeckue BbIpaskeHHsl. Y paBHEHHUS.
YueHuK Hayyumcsa:

® JCIIONB30BaTh OYKBBI ISl 3amicd  OOWIMX yTBepXaeHWi (Hampumep, CBOWMCTB
apu(pMeTHUECKUX JAeWCTBUI, CBOMCTB HYIISI IPU YMHOXKEHUH ), IPaBUII, (OPMYT;

® OMNEpPHUPOBATH MOHATUEM «OYKBEHHOE BBIPAKECHHEY;
®  OCYIIECTBIIATH DJIEMEHTAPHYIO JIEATEIbHOCTD, CBI3aHHYIO C MIOHATHEM ypaBHEHHUE,
Y4eHUK noay4um 803MOHXCHOCMb:
e npurobpecTn HavyasbHbI OnbIT paboTbl ¢ dopmynamu: BbIYMCAATL NO Gopmyiam, B TOM
Yncne MUCno/sb3yemble B peasibHOM MNPaAKTUKe; COCTaBAAaTb GOPMY/bl MO YC/NIOBUAM,
3a/laHHbIM 33Ja4el;



® nepeBOAUTb YCNOBMA TEKCTOBbIX 33a4ay Ha anrebpanyeckmin A3blK, COCTaBAATb
ypaBHeHUA, ByKBEHHOE BbIpaXKeHWe Mo YCI0BUIO 3a4a4K;

OnucaTtenbHas CTaTUCTUKA.

YyeHuK Hayyumca:

e paboTtaTb € UWHPOpmaumen, npeactaBneHHOM B ¢opme Tabauubl UAKM  KPYroBow
Anarpammol.

YueHUK noay4yum 803mMOIHOCMb:

® OHATb, YTO OAHY U Ty XKe MHPOPMALMIO MOXKHO NpPeacTaBUTb B pa3Hoit dopme (B BUAE
Tabnnubl MAM amMarpammbl), U BblbpaTb 6onee HarnsgHoe ANnA e€ WHTepnpeTauuu
npeacras/eHme.

HarnapHaa reometpus.

YyeHuk Hayyumcsa:

® pacnosHaBaTb Ha YepTeXKaX, PUCYHKAX, B OKPYKAIOLLEM MUPE MNIOCKUE reOMETPUYECKME
éurypbl, KOHurypaumum uryp, OnNUCbIBAaTb WX, WCMONb3ySs TEOMETPUYECKYIO
TEPMWUHONOTUIO U CUMBOJIMKY, ONMMUCLIBATb CBOMCTBA PUTYP;

® pacnosHaBaTb Ha YepTelKe, PUCYHKAX, B OKPY)KAOLEM MWUPE NPOCTPAHCTBEHHbIE
reometpuyeckne  urypbl, KoHoUrypauum  duryp, ONUCbIBaTb MX, WUCNOAb3yA
reEOMETPUYECKYID TEPMWHOIOTMIO U CMMBOAMKY, OMWUCbIBaTb CBOMCTBA  uUryp;
pacnos3HaBaTb pa3BepTKy Kyba, napannenenunesa;

®  13MepATb C MOMOLLbIO MHCTPYMEHTOB M CPaBHUBATb AJIMHbI OTPE3KOB M BENNYMH YIN0B,
CTPOUTb OTPE3KM 3a4aHHOM OINHbI U YIbl 33aHHOW BENUYUHDI;

e un306paxatb reomeTpuyeckne ¢GuUrypbl KOHOUIypauum C MNOMOLLbID  YepTerKHbIX
WHCTPYMEHTOB M OT PYKU Ha HEZIMHOBAHHOW M KneTyaTon bymare;

e fenaTb NPOCTeMLIME YMO3AKAOYEHUA, OMMPAACL HAa 3HAHME CBOWCTB FEOMETPUYECKMX
¢éuryp, Ha ocHoBe KnaccuduKaLuum yrnos;

® BbIYMCNATb MNEPUMETPbl MHOFOYro/IbHMKOB, NAOWAAM NPSAMOYTrO/IbHUKOB, O6BEMBI
napannenenunenos.

Y4eHUK rnoay4um 803MOXHOCMb Hay4UMbCA:

® yccnenoBaTb M OMMUCLIBATL  CBOWCTBA  reomeTpuyeckme  ¢ourypbl  (MNOCKUX U
NPOCTPAHCTBEHHbIX), ncnosb3ya HabnoaeHusA, N3MepeHus, 9KCNEPUMEHT,
MOAENNPOBAHME, B TOM YMUCE KOMMNbIOTEPHOE MOLENNPOBAHUE U IKCMIEPUMEHT;

® KOHCTPYyMpOBaTb reoMeTpuyeckne o6bEKTbI, MCNONb3ya Bymary, NNacTUAMH, NPOBOOKY

nap.;

.JII/I‘IHOCTHI)Ie, METANPECAMETHBIC M IIPECAMETHBIC PE3YJIbTAaTbI
OCBOCHUS COJIEP:KAHMS Kypca
[TporpamMma no3BosieT JOOMBATHCS CAEAYIOLIUX PE3YIHTaTOB OCBOCHHS 00pa3oBaTeIbHON
IPOTrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHus:

JIUYHOCTHBIEC:

® OTBETCTBEHHOTO OTHOLIEHUS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH OOYUAIOMIUXCS K
CaMOpPAa3BUTHUIO U €aMOOOpa30BaHUIO HA OCHOBE MOTHUBAllUM K OOYyYEHUIO U
MTO3HAHUIO;

e (HopMHUpPOBaHUSI KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE
CO CBEpCTHHKaMM, CTAapIIUMH M MJIaJUIMMU B 0Opa30BaTeNbHOU, Y4ueOHO-
UCCIIEIOBATEeNbCKOM, TBOPUECKON U APYTUX BUIAX JIEATEIBHOCTH;



® yYMEHMS SICHO, TOUHO, TPAMOTHO M3J1araTh CBOM MBICJIM B YCTHOW U MHCbMEHHOU peyH,
MOHUMATh CMBICI MOCTABJIEHHON 3a7auyu, BbICTpanBaTh apryMEHTAlUI0, MPUBOIUTH
IIPUMEPHI U KOHTP IIPUMEPBHI;

e [IEPBOHAYAIBHOTO TNPEJACTABICHHUS O MaTeMaTHYeCKOW Hayke Kak cdepe
YeJI0BEYECKON JesITeIbHOCTH, 00 Tanax e€ pa3BUTHUS, O €€ 3HAYUMOCTH I Pa3BUTHUS
LMBUJIN3ALUY;

® KPUTUYHOCTH MBIIUICHUS, YMEHUSA pACIO3HABaThb JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

® KpEaTMBHOCTHM MBILIUICHUS, NHUIUATUBBI, HAXOJUMBOCTH, AKTUBHOCTH MPU PELICHUU
apudmeTHyecKuX 3a/1a4;

e YyMEHHS KOHTPOJUPOBaTh TMpolecc M pe3yabTaT Y4eOHOM MaTeMaTH4yecKou
NesITeNIbHOCTH;

e (HopMHUpPOBaHHA CIOCOOHOCTH K SMOLMOHAIBHOMY BOCTPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH;

memanpeomemHsle:

® CIIOCOOHOCTH CaMOCTOSTEIbHO IUIAHUPOBATH aJbTEPHATUBHBIC MYTH JOCTHXKEHUS LieJeH,
OCO3HAHHO BBIOWpaTh HamOosee IPQPEKTUBHBIE CIIOCOOBI pEIICHUS Y4YeOHBIX H
MO3HABATENIbHBIX 33/1aY;

® yMEHUS OCYHIECTBIISTh KOHTPOJIb 0 00pa3ily U BHOCUTh HEOOXOJUMBIE KOPPEKTUBBL;

® CrIOCOOHOCTH aJIeKBAaTHO OIICHUBATh IPaBUWJIBHOCTh WJIM OLIMOOYHOCTH BBIIOJIHEHUS
yueOHOM 3amgaud, e€ OOBEKTHBHYIO TPYIHOCTh M COOCTBCHHBIC BO3MOXKHOCTH €€
peleHus;

® YMEHHUSl YCTaHaBIMBaTb [PUYMHHO-CIEACTBEHHBIE CBSI3U; CTPOUTH  JIOTMUYECKUE
paccyXAeHMs, yMO3akKJtoueHUs (MHAYKTUBHbIC, NEAYKTUBHbIE U 10 AaHAJIOTUHU) U
BBIBO/IBI;

® yMEHHUS CO3/aBaTh, IPUMEHATHh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA,
MOJIETN U CXEMBI JJIs PEellIeHUs] y4eOHbIX U O3HABATENbHbIX 33/1a4;

® pPa3BUTUS CIOCOOHOCTM OPraHU30BBIBATH YUEOHOE COTPYAHHYECTBO U COBMECTHYIO
JeSITeIbHOCTD C YUUTENIEM U CBEPCTHUKAMM: ONPENeNATh e, pacupeaensiTh pyHKIUN
U pOJIM YYaCTHUKOB, B3aMO/IEHCTBOBATh U HAXOAUThH OOIIME CIIOCOOBI pabOThI; YMEHHUS
paboTaTh B IpyIle: HaAXOAUTh OOIee pelIeHHe M pa3peliaTh KOH(JIUKTBI Ha OCHOBE
COIIacOBaHUs MO3MIMKA M y4yé€Ta WHTEPECOB; CIyllaTh MNapTHEpPaA; (OpMYIUpPOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

e (opmupoBaHusi y4eOHOW U OOIIEMONIB30BATEIBLCKOW KOMIIETEHTHOCTH B 00JacTH
MCIIOJIb30BaHUs UH(POPMALIMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTH);

e [IEPBOHAYATIBHOIO MpPEJCTaBICHU 00 HIesIX M O MeToJaX MaTeMaTUKu Kak 00
YHHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKU;

® Da3BUTHUS CIIOCOOHOCTH BHUAETH MaTEeMaTUUYECKyIO 3a/Jady B JAPYTrUX IJUCIHHUILUIMHAX, B
OKpYKaIOIIeH )KU3HM;

® YMEHMs HaXOJIUTh B Pa3IMYHBIX UCTOUYHUKAX MH(POPMaIKIO, HEOOXOAUMYIO Uil peIIeHUs
MaTeMaTHYECKUX MPoOIeM, U MPEACTaBIATh €€ B MOHATHOU (hopMe; IPUHUMATh peIIeHue
B YCIIOBUSIX HEIOJIHOM U N30BITOYHOMN, TOYHON M BEPOSITHOCTHOM MH(OpMaLInu;

® YyMEHMs MOHHMMATh M HUCIOJIb30BaTh MaTEeMAaTHYECKHE CPEACTBA HArJSIHOCTU (PUCYHKH,
YEepTEXKH, CXEMBI U JIP.) AJI WILTIOCTPALMK, HHTEPIIPETALINN, apTyMEHTALUH;

e YMEHHS BBbIIBUraTh THUIIOT€3bl MpPHU pEIIeHWH Y4eOHbIX 3aJad W TOHHMaHUs
HEO0OXOIUMOCTH UX MTPOBEPKU;

® [IOHMMaHHUS CYIIHOCTH aJIrOPUTMUYECKUX NPEANUCAHMM W YMEHMsI JEHCTBOBAaTh B
COOTBETCTBUH C MPEAJIOKEHHBIM aJITOPUTMOM;

® YMEHHUS CaMOCTOATEIbHO CTaBUTH 1I€JIU, BEIOUPATh U CO3aBaTh AJITOPUTMBI JIJIs1 PELICHUs
y4eOHBIX MaTeMaTHUECKUX Mpooiem;



® CII0OCOOHOCTH IJIaHUPOBATh U OCYHICCTBJIATL ACATCIBbHOCTD, HAIIPABJICHHYIO HAa PCHICHUC
3aaa4 UCCI€A0BAaTCIBCKOT'O XapaKTepa,

npedomemeHeole:

e yMeHHS padoTaTh C MATEMAaTUYECKUM TEKCTOM (CTPYKTYpHUPOBAaHUE, U3BIICUCHUE
HEo0X0IuMOM nH(OpPMaIIMK), TOYHO U TPAMOTHO BBIPaXKaTh CBOU MBICIU B YCTHOM U
MMCbMEHHOU PeYH, MPUMEHSSI MaTeMaTUUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UC-
MOJIb30BATh PA3IMYHBIC S3bIKM MATEMATHKH (CIIOBECHBIIN, CHMBOJIUYECKHIH,
rpaduueckuii), pa3BUTHS CIOCOOHOCTH 0OOOCHOBBIBATH CYXKJICHUS, IPOBOJINUTH
KJ1acCU(pUKALIUIO;

BlIaJIcHUs 0a30BBIM TMOHITHIHBIM aNmlapaTroM: UMETh MPEICTaBICHHE O YHUCIe, TPOOH,

MPOIEHTaX, 00 OCHOBHBIX T€OMETPHUYECKUX OOBEKTax (TOUKa, MmpsMas, JTIOMaHasi, yrod,

MHOTOYT'OJIbHUK, MHOTOTPaHHUK, KPYT, OKPYKHOCTb, 1Iap, chepa u mp.), GopMUpOBaHUS

MPEACTABICHUI O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATIbHOM MHUPE M Pa3IMYHBIX

croco6ax uX U3y4eHHUS;

® yYMEHUS BBINONHATH apuMETHUECKHE MPeoOpa3oBaHUs PAIMOHAIIBHBIX BBIPAKEHUM,
MPUMEHSTD UX JIJISl PEIICHUS] Y4eOHbIX MAaTEeMaTHYECKUX 3a/1ay U 3a7a4, BO3HUKAIOIINX B
CMEXHBIX YUeOHBIX MIPEeIMeTaX;

® YMEHHS MO0JIb30BATHCS M3YYECHHBIMH MaTeMaTHYeCKUMu popmynamu,"”

3HaHUSI OCHOBHBIX CIIOCOOOB MPE/ICTABJICHUS M aHAJIW3a CTATUCTUYECKUX JAHHBIX; YMEHUS

pemaTh 3aJ1a4u ¢ MOMOIIIBI0 Iepedopa BCeX BOZMOXKHBIX BApUAHTOB;

YMEHHUsI IPUMEHSATh U3yUYEHHBIC TOHITHSI, PE3yIbTaThl U METOJIbI IIPH PEIICHUH 33724 U3

Pa3IMYHBIX pa3IeJIOB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJASIIUXCS K HETIOCPEACTBEHHOMY

MIPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB

MATEMATHKA 6 KJIACC

@opMbl Opranu3anuu 00pa3oBaTeIbHOI0 NMpouecca

Ot6op marepuana oOydeHHs OCYIIECTBISETCS HAa OCHOBE CIEIYIOMIHUX TUAAKTHUECKUX
MIPUHITMIIOB. COOTBETCTBHE 0053aT€THOMY MUHUMYMY COJIEp)KaHHsSI 00pa3oBaHUs B OCHOBHOM
IIKOJIe; YCWJICHHE OOIIeKYIbTYpHOW HAmNpaBlIEHHOCTH MaTepualia; yd4eT MCUXO0JOoro-
MEJarOrHYeCKUX OCOOEHHOCTEM, aKTyaJdbHBIX IS DTOTO BO3pPACTa; CO3/IaHUE YCJIOBHM st
MOHMMAaHUS U OCO3HAHUS BOCIIPUHUMAEMOTO MaTepHana.

Ha u3yuenune matemaruku B 6 kiacce OOILL otBonuTes 5 u B Henemto, 170 yacos B rox. B
TOM uucie 15 KOHTPOJBHBIX paboT, BKIIOYAs WTOTOBYIO KOHTPOJBHYIO paboTy. YpoBeHb
00y4eHust — 6a30BBIi.
B xone npenonaBanusi MaTeMaTUkH B 6 kiacce, paboThl Haa (GOpMHUPOBAHHEM y 0OYYAIOIIUXCS
NEPEYUCIIEHHBIX B MPOrpaMMe 3HAHUN W yYMEHUH cienyer oOpalllaTh BHUMaHHME Ha TO, YTOObI
OHM OBJIQJICBAIM YMEHHUSMHU OOIIEeyuyeOHOro XapakTepa, pa3HOoOpa3HBIMH CcrocobaMu
JEeSTeNIbHOCTH, TPHUOOPETAIH OIIBIT:

¢ [UJIAHUPOBAaHUS U OCYIIECTBICHUS aJTOPUTMUYECKON JEATEIBHOCTH, BBITIOTHEHUS

3aJaHHBIX 1 KOHCTPYUPOBAHUSA HOBBIX aJITOPUTMOB;,

® PpCHICHUA paSHOO6p33HBIX KJIaCCOB 3aJia4 U3 Pa3JIMYHbIX Pa3gcjioB KypcCa, B TOM 4YHCJIC
3aaad, Tpe6y101u14x IMOUCKa IIYTHU U CII0c000B PCUICHNA,

® UCCIIeJIOBAaTENIbCKOW JIEATENIbHOCTH, pPAa3BUTHUA HJeH, NpPOBENEHUs HKCIEPUMEHTOB,
0000111eHus, TOCTAHOBKHU U (POPMYIHPOBAHUS HOBBIX 3a/1a4;

® SCHOI'0, TOYHOI'0, I'PaMOTHOI'0 M3JIOKCHHUSA CBOUX MBICJICH B YCTHOﬁ W IMHMCbMCHHOM pcuu,
HCIIOJIb30BAHHUA PA3JIMYHBIX A3BIKOB MATCMATHKU (CHOBCCHOFO, CHUMBOJIMYECCKOTIO,



rpau4ecKkoro), CBOOOHOrO TMepexoia ¢ OJHOTO s3bIKa Ha APYTOW IS WJUTFOCTPAIIHH,
HHTEpIIpETaluy, apryMEHTAlUU U JI0Ka3aTeIbCTBA,

® MPOBENCHUS JOKA3aTEIbHBIX PACCYXICHH, apryMEHTAIUH, BBIIBIIKCHUS THUIIOTE3 U UX
000CHOBAHHS;

® [IOMCKa, CUCTeMaTH3allud, aHajlu3a W Kilaccuukauuu MHPOPMALUH, HCIIOJIb30BaHMS
pa3sHOOOpa3HbIX MH(POPMALMOHHBIX HCTOYHHKOB, BKJIOYas y4eOHYI0 M CIPAaBOYHYIO
JUTEpaTypy, COBpEMEHHbIe MH(pOpMalnoHHbIe TexHojoruu.lIporpamma obecrieunBaet
JOCTIDKEHUE  OOy4YalOIIMMHUCS — CIEAYIOIIMX  JMYHOCTHBIX, METalpEeIMETHBIX |
IIPEAMETHBIX PE3YJIbTATOB.

JInyHOCTHBIE:
OTBETCTBEHHOE OTHOIIEHHWE K YUYE€HHUIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCS K
CaMOpPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBALIMU K OOYUEHHIO U NMO3HAHUIO;

nepBuYHas CPOPMHUPOBAHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMHM, CTApIIMMHU M MJIAJIIMMU B 00pa3oBaTeIbHOMN, yueOHO-
UCCJIEI0BATEIbCKOM, TBOPUECKOHN U IPYIMX BUJAX JESITENbHOCTH;

YMEHHUE $ICHO, TOYHO, TPAaMOTHO H3JaraTb CBOM MBICIM B YCTHOM M NHCHMEHHOW peuH,
MOHUMATh CMBICJ TIOCTaBJICHHOW 3a/ladd, BBICTpAMBATh AapPryMEHTAllI0, TMPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPHI;

MNEPBOHAYAIIBHOC IIPCACTABJICHUEC O MaTeMaTHUYEeCKOM HAYKC Kak C(bepe YEJI0BEUECKOM
ACATCIIBHOCTH, 00 sTanax eé Pa3BUTHUA 3HAYUMOCTHU JIS1 pa3BUTHUA HUBUIIA3AIIUHA

KPUTHYHOCTH MBIIJICHUA, YMCHUC PACIIO3HABATD JIOTUYCCKU HECKOPPCKTHBLIC BBICKA3bIBAHMA,
OTJIMYaTh rMIoTe3y OT (I)aKTa;

KpEaTUBHOCTh MBIIUICHHUS, HWHUIIMATUBBI, HAXOAYMBOCTH, AaKTUBHOCTh TIPH pEUICHUU
apupMeTUYECKHX 3a/1a4;

yMEHUE KOHTPOJUPOBATH MPOLIECC U PE3YNIbTAT YUCOHONW MaTeMaTUUECKOU e TeIbHOCTH;

dbopMHupoBaHKE CITOCOOHOCTH K IMOIIMOHATIEHOMY BOCIIPUSTHIO MATEMAaTHUYECKUX OOBEKTOB,
3a/1a4, PEIICHNUN, PacCyKICHNN;

MeTanpenMeTﬂme:
CIIOCOOHOCTBH CAMOCTOSTEIHLHO IUIaHUPOBATH AJIbTCPHATHUBHBIC ITYTU HOCTHIKCHUSA ueneﬁ,

OCO3HAaHHO BbIOMpaTh Hambomee HPGEKTUBHBIE CMOCOOBI pEIICHUS y4eOHBIX U
IIO3HABATCIbHBIX 3aJa4,
YMEHHE OCYIIECTBIIATh KOHTPOJIb IT0 00PA3Ily U BHOCHTh HEOOXOUMbIC KOPPEKTHBEI;

CIOCOOHOCTH aJICKBATHO OIIEHUBAThH MPABHILHOCTH MJIM OIMTMOOYHOCTH BHITIOJHEHUS YIeOHOU
3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHHS;

YMCHUC YCTaHABJIMBATb MPUYIUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH JJOTUYCCKUC
pacCyxKaACHUs, YMO3aKIHOUYCHUA (I/IHIly'KTI/IBHBIe, ACAYKTHUBHBIC U T10 aHaJ'IOFI/II/I) U BBIBOJHBI,

YMCHHUE CO3aaBaTb, MNPUMCHATbL H HpeO6pa30BI)IBaTI) 3HAaKOBO-CUMBOJIMYCCKHUE CpPCIACTBA,
MOZCIIN U CXEMBbI JJI pCUICHUA y‘ICGHLIX U ITO3HABaTCJIbHBIX 3a1a4,

pa3BUTHE CIIOCOOHOCTH OPraHU30BBIBATH Y4eOHOE COTPYJHHUYECTBO K COBMECTHYIO



10.

11.

12.

13.

14.

15.

NEeSITeIbHOCTh C YUYUTENEM U CBEPCTHUKAMU: ONPEACTATH IENU, paclpenessaTh pyHKIUH U
pOJM YYaCTHHUKOB, B3aUMOJACWCTBOBATH M HAXOAMTh OOIIME CIOCOOBI PabOThI; yMEHUS
paboTaTe B TpymIe: HAaXOAUTh OOINee pElIeHHWEe W pa3pemaTrh KOH(IMKTHI HAa OCHOBE
COTJIACOBAHUS TO3MLMH M y4y€Ta HMHTEPECOB; CIymaTh mNapTtHépa; (OpMYIHPOBATH,
apryMEHTHPOBAaTh U OTCTAHBATh CBOE MHEHHUE;

dopmupoBaHue yueOHOM U oOmIie M0Jb30BATEILCKOM KOMIIETEHTHOCTH B  00JIaCTH
UCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTUU (UKT-
KOMIIETEHTHOCTH);

IIEPBOHAYATIBHOI'O IPEACTABJICHUC 00 naciax U O METoJgax Mar€eMaTUKH Kak 00
YHUBCPCAJIBHOM A3bIKC HAYKHU U TCXHUKHU,

pa3BUTHE CIIOCOOHOCTM BHUJETh MAaTEMaTUYECKyl0 3a7adyy B JPYrHMX JUCIHUIUIMHAX, B
OKpYXKAarollen KU3HU;

YMEHHE HAaXOJUTh B PA3IMUHBIX MCTOYHUKAX HH(POpPMAIHNIO, HEOOXOIUMYIO ISl pelIeHHS
MaTeMaTUYECKUX MPOOIeM, U MPEICTaBIATh €€ B MOHITHON (opMe; MpUHUMATh pEIICHHUE B
YCIIOBUSX HETIOJIHOM 1 N30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OPMALINK;

YMCHHUEC IMOHHMAaThb MW HCIIOJb30BATb MATCMATHUYCCKUC CPCACTBAa HArISAJHOCTHU (pI/ICYHKI/I,
YCPTCIKH, CXCMBbI U I[p) AJI WITFOCTpaluu, UHTCPIPCTALIUU, APT'YMCEHTAIIUU

YMEHHUE BBIIBUTATh THIIOTE3bI NIPH PEIICHUH YYEOHBIX 3a/a4 ¥ MOHUMaHH HEOOXOAUMOCTH
UX IPOBEPKY;

IMOHUMAaHHUEC CYIIHOCTU QAJITOPUTMHUYCCKUX HpeILHI/IcaHI/If/i H YMCHHUA IlefICTBOBaTB B
COOTBCTCTBUH C NMPCAJIOKCHHBIM AJITOPUTMOM;

YMEHHUSI CaMOCTOSITEbHO CTaBUTh LEJIM, BHIOMPATh M CO3/1aBaTh AJITOPUTMBI JJIsl pEIIeHUs
yueOHBIX MaTeMaTUYECKUX MPoOiIeM;

CIIOCOOHOCTH IUIaHUPOBATh U OCYHICCTBJIATH ACATCIbHOCTL, HAIIPABJICHHYIO Ha PCIICHUC
3aZlaq UCCIICAOBATCIBLCKOTO XapaKTepa.

IIpeamerHsble:
1. ymenuss paboTaTh C MaTeMaTHYECKHMM TEKCTOM (CTPYKTypUpOBaHUE, W3BJICUCHUE

HeoOXxoauMol MH(pOpMalMM), TOYHO U IPaMOTHO BBIPaXKaTh CBOM MBICIM B YCTHOW U
NUCbMEHHOW peyH, MPUMEHsSI MaTeMaTHYeCKyl0 TEPMUHOJIOTUIO U CHMBOJHKY,
UCIIONIb30BAaTh  PA3jIMYHbIE  S3bIKM ~ MaTeMaTHUKU  (CIIOBECHBIH, CHUMBOJUYECKHI,
rpaguyeckuii), pa3BUTUS CHOCOOHOCTH OOOCHOBBIBATH  CYKJIEHHUS, TPOBOJUTH
KJIacCU(UKALUIO;

2. BrajeHus 06a30BBIM MOHATUWHBIM ammapaToM: UMETh MpPEJCTaBIeHUE O YHcie, Apodu,
MPOIIEHTaX, 00 OCHOBHBIX T€OMETPHUYECKUX OOBEKTax (TOYKa, MpsiMasi, JIoMaHas, yroJl,
MHOTOYTOJIbHUK, MHOTOTPAHHUK, KPYT, OKPY>KHOCTb, 11ap, chepa u np.), PopMUpOBaHUS

HpeJICTaBHeHI/Iﬁ 0 CTAaTUCTUYCCKUX 3aKOHOMEPHOCTAX B PC€AJIbHOM MHPE U PA3JIMYHBIX
crocobax uX W3y4eHHUs;

3. yYMEHHs BBIIOJHATH apH(MeTHUecKue MpeoOpa3oBaHUsl PALMOHAIBHBIX BBIPAKECHUH,
OPUMEHSTH UX Ui pellieHHUs y4eOHBIX MaTeMaTUYeCKHX 3a]1ad U 3a/1a4, BOZHUKAIOIINX B
CMEXHBIX YUeOHBIX ITPEeIMETaX;

4. YMCHUS MMOJIb30BATHCA NU3YYCHHBIMU MATCMATUYCCKUMU (bOpMYJ'IaMI/I;

5. 3HaHWSA OCHOBHBIX CIIOCOOOB TMPEICTABICHHUS W aHAJIM3a CTATUCTHUYECKUX JAHHBIX;
YMEHHMsI pelIaTh 3a/1a4M ¢ MOMOIIbIO IIepedopa BceX BOZMOKHBIX BApUAHTOB;



6. YMCHUSA MMPUMCHSATH U3YUCHHBIC MMOHATUA, PC3YJIbTAThI U MCTOABI ITPU PCIICHUU 3a1a4 U3
Pa3JIMYHbIX pa3aCiIOB KypCa, B TOM YUCIIC 3a/la4, HC CBOAIINXCA K HCIIOCPCACTBCHHOMY
MMPUMCHCHHUIO U3BCCTHLIX aJITOPUTMOB.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKH OBYYAIOIIIUXCA B 6 KJIACCE

B pesynbrare n3ydeHus Kypca MaTeMaTHKH 6 Kilacca 00y4JaronuXcsl JOKHBI:

3HATH/IIOHUMAThH
® CYIIECTBO IOHATHS aJIrOPUTMa; IIPUMEPEL aITOPUTMOB.

® KAaK HCIIOJIB3YIOTCA MAaTCMATHYCCKUC (bOpMy.]'IBI, YpaBHCHUA; NPUMEPHLI UX IMPHUMCHCHUSA
AJId PpEeIICHU MAaTEMATUYCCKUX U IIPAaKTHYCCKUX 3a/1ay;

® Kak MaTCMaTHYCCKHU OHpG[[GJIéHHI)IG q)yHKHI/II/I MOT'yT OIIMCbIBATh PCaJIbHbIC
3aBUCUMOCTH,; IPUBOAHUTH HNPUMCPLI TAKOI'O OIIMCAHUA,

® KakK HOTpC6HOCTI/I MPAaKTUKNU TIIPUBCIIM MATCMATHYCCKYKO HAYKy K H606XOI[I/IMOCTI/I
paCcIuPCHUS ITOHATHA YMUCJIIA;

® [IpUMEpHI FEOMETPUUECKUX OOBEKTOB U YTBEP)KIECHUN O HHX, BXXHBIX JI IPAKTHKY;

yMeTh
e apudmeTHyecKue omnepaluMu ¢  OOBIKHOBEHHBIMM  JpOOSMH C  OJHO3HAYHBIM
3HaMEHATeJIeM U YUCIIUTEIIEM;

® [IEepPeXOJUTh OT OJHOW (POpPMBI 3amMCH YHUCENl K APYrou, MpeAcTaBisATh IECATHUYHYIO
IpoOb B BHJE OOBIKHOBEHHOM M B MpOCTEHIIMX ciydasX OOBIKHOBEHHYIO B BHJE
JeCATUYHOM, MPOIIEHTHl — B BUJI€ APOOH U Ap0oOb — B BUJIE NMPOLIEHTOB;

®  BBIINTOJIHATH apI/I(l)MCTI/I‘-IeCKI/Ie I[GI\/JICTBI/ISI C panuoHaJIbHBIMHU 4YHCJIaMHU, HAXOJAUTb
3HAa4YCHUS YU CIOBBIX Bblpa)KeHI/If/'I;

® II0JIb30BATHCS OCHOBHBIMM €IMHUIAMH JJIMHBI, MacChl, BPEMEHHU, CKOPOCTH, IUIOLIANH,
o0beMa; BeIpakaTh 0oJiee KpYIHbIE €AMHUIIBI Yepe3 0oJiee MeKie u Ha000poT;

® pfuiaTb TEKCTOBBLIC 3ajadd, BKJIOYad 3aJadyu, CBA3aHHBIC C OTHOIICHHEM n C
MMPpONMOPHUOHAIBHOCTBIO BCJIMYUH, }1p06$IMI/I U TIPOLCHTAMH,

® HCNOJIb30BATh NPHOOpPEeTeHHbIC 3HAHMS M YMEHHUS] B NMPAKTHYECKOW IesiTeJIbHOCTH U
NOBCEIHEBHOM sKU3HH 1JIs1:

® pElIeHUs HECIIOKHBIX IMPAKTUYECKNX PACUYETHBIX 3a7a4, B TOM YHCIIE C UCIIOIb30BAHUEM
IIpY HEOOXOIMMOCTH CIIPABOYHBIX MaTEpUANIOB, KAIbKYJISATOPA, KOMIIbIOTEPA;

L4 YCTHOﬁ OpUKUIKA W OLCHKHU PE3yJIbTaTa BBIHHCHCHHﬁ; IPOBEPKHU PE3yJIbTAaTa
BBIYUCIICHUS C UCITOJIB30BAHUECM PA3JINYHBIX ITPUCMOB;,

WHTEpIpPETAMU PE3YJIbTATOB PEIIECHUs 3aJad C Y4YETOM OrPAHUYEHMM, CBSA3aHHBIX C
peaIbHBIMU CBOMCTBAMU pacCMaTPUBAEMBbIX ITPOLIECCOB U SIBICHU.



MOJYJb AJTEBPA (7-9)

Paboure mporpamMMbl OCHOBHOTO OOIEro 0Opa3oBaHUS MO aiuredpe COCTaBIEHbl HAa OCHOBE
OyHAaMEHTANBHOTO sifjpa coiepykaHusi oOmiero oOpa3zoBaHust U TpeOoBaHMiT K pe3yiabraram
OCBOCHHMSI OCHOBHOW 0011€00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus,
npencTaBieHHbIX B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBarelbHOM CTaHAapTe OOLIero
oOpaszoBaHusl. B HUX Taxke yYUTHIBAIOTCS OCHOBHBIC MIEW U MOJOKeHus [IporpamMMel pa3BuTus u
dbopMHpOBaHUs YHUBEPCATbHBIX YU€OHBIX JEUCTBHI JJ11 OCHOBHOTO OOIIET0 00pa30BaHuUs.

Co3HarenbHOE OBIAJICHUE YUYAIIMMUCS CHUCTEMOH aireOpandecKuX 3HAHUM M yMEHHM
HEOOXOIMMO B TOBCEIHEBHOM >KM3HM JUIsI M3YyYEHHUS CMEXHBIX AUCHUIUIMH U TMPOIOKEHUS
00pazoBaHusl.

[IpakTryeckas 3HaUUMOCTh IIKOJIBHOTO Kypca are0pbl 00ycIOBIeHa TeM, YTO €€ 00bEKTOM
SIBISIIOTCS. KOJIMYECTBEHHBIE OTHOIICHUS JCHCTBUTEIFHOTO MHUpa. Maremarndeckas IMOATOTOBKA
HeoOXoauMa Ui TIOHUMAaHUS MIPUHIUIIOB YCTPOMCTBA M WCIOJIb30BAHUSI COBPEMEHHON TEXHUKHU,
BOCIIPUATHS HAyYHBIX M TEXHUUYECKHMX TMOHATHI M Haed. Maremaruka sBISIeTCsl S3bIKOM HAyKd U
TexHUKH. C € MOMOIIBI0 MOJCIUPYIOTCS U M3YYAIOTCS SIBICHHS U IPOIECCHI, MPOUCXOAIINE B
pUpOJIC.

Anrebpa sBISieTCS OHUM W3 ONOPHBIX TPEIMETOB OCHOBHOW IIKOJIBI: OHA 00ECIICYMBACT
U3y4YeHHe JIPyruxX JUCHUIUIMH. B mepByl0 odepeab 95TO OTHOCHTCS K IpeAMETam
€CTECTBEHHOHAyYHOIO IWKJIa, B YaCTHOCTH K (usuke. Pa3BuTHE IOTHYECKOro MBIIUICHUS
yUammxcsk pu OOyYeHUH anreOpe CHOCOOCTBYET YCBOCHHUIO IMPEAMETOB T'YMAaHUTAPHOTO ITUKIIA.
[IpakTuyeckre yMeHUS W HaBBIKM alreOpandeckoro Xapaxkrepa HEOOXOAWMBI Ui TPYIOBOM H
npo(heCCHOHATLHON MOATOTOBKHY IIKOJIEHUKOB.

Pa3Burre y oOy4aromuxcsi NpaBWIbHBIX HPEJCTaBICHUNA O CYIIHOCTH M IPOUCXOXJICHUH
anreOpanyeckux aOCTPaKIi, COOTHOIICHHUH pEAbHOTO W HIIEaJbHOTO, XapakTepe OTPayKCHHS
MaTeMaTH4eCKOi HayKOW SIBIICHUH U MIPOLIECCOB PeabHOTO MUPA, MECTE ajreOphbl B CUCTEME HayK U
pOJIM  MaTeMaTHYECKOTO MOJICTUPOBAaHHUS B HAYYHOM IIO3HAHMM W B MPAKTHKE CIIOCOOCTBYET
(OpMHUPOBaHHIO HAYYHOTO MHPOBO33PEHHUS YUAIIUXCSl U KQUECTB MBIIUIEHUS, HEOOXOIUMBIX IS
aJIanTalnyy B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIIECTBeE.

TpeOyst y oOyuaromMxcsi YMCTBEHHBIX M BOJICBBIX YCHJIMH, KOHLIEHTPAlMM BHHUMAaHUS,
AKTHBHOCTH pa3BUTOTO BOOOpakeHWs, anreOpa pa3BUBAcT HPABCTBEHHBIE YEPTHI JIMYHOCTH
(HaCTOWYMBOCTb,  II€JIEYCTPEMJIEHHOCTh,  TBOPUYECKYIO  aKTUBHOCTb,  CaMOCTOSITEILHOCTb,
OTBETCTBEHHOCTb, ~TPYHAONIOOWE, IHCIMIUIMHY ¥ KPUTHYHOCTh MBIIUICHUS) ¥ yMEHHUE
apryMEHTHPOBAHHO OTCTauBaTh CBOM B3IVIAJBI U YOEXKIECHUS, a Takke CIOCOOHOCTh NPUHUMATH
CaMOCTOSITENTHHBIC PEIICHUSI.

N3zydyenne anreOpbl, (QYyHKIWI, BEPOATHOCTH W CTAaTUCTUKU CYIIECTBEHHO PAaCIIHPSET
KpYro30p ydalluxcs, 3HaKOMS MX C MHIYKIMEH U JeayKuuei, o0001meHneM 1 KOHKpeTH3aluei,
AQHAJIM30M W CHHTE30M, KJacCH(UKalMed M CUCTeMaTh3aluel, adCTparupoBaHWEM, aHAJIOTHEH.
AKTHBHOE HCIOJIb30BAaHME 33/1a4 Ha BCEX ATamax y4eOHOro Ipolecca pa3BUBAET TBOPUECKHE
CHOCOOHOCTH IIKOJTbHUKOB.

N3ydenue anreOpbl mo3BossieT (OpMHUPOBATh YMEHHS W HAaBBIKM YMCTBEHHOIO Tpyda —
TUTAHUPOBAHKE CBOCH pabOTHI, MOMCK PAMOHAIBHBIX ITyTeH €€ BBITIOIHEHUSI, KPUTHYECKYIO OIICHKY
pe3ynbraroB. B mpornecce u3ydeHus anreOpbl HIKOJIbHUKH JOJDKHBI HAYYUTbCS HM3Jararb CBOU
MBICJTH SICHO Y MCUEPITBIBAIOIIE, TAKOHMYHO U EMKO, TIPHOOPECTH HABBIKK YETKOTO, aKKYPaTHOTO U
IPaMOTHOT'O BBIITOJTHEHHS MaTEMaTHUECKUX 3alUCeH.

Baxwneiimeit 3amadell MIKOJIBHOTO Kypca anreOpbl SBISIETCS Pa3BUTHE JIOTHYECKOTO
MbIIIUIeHHs1 oOydaromuxcs. CamMu OOBEKTHl MareMaTHYeCKHX YMO3AKIIOUEHUH W TPUHATHIE B
anreOpe mpaBwiia UX KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHUN OOOCHOBBHIBATH W
JIOKa3bIBaTh CYX/IEHHS, TMPHUBOIUTH YETKHE OINPEACTICHHs, Pa3BUBAIOT JIOTMYECKYI0 HHTYHILUIO,
KpaTKO M HAINIHO PACKPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHHUU M ydaT UX MPUMEHEHHUIO.



Tem campIM anreOpa 3aHMMAET OJHO M3 BEAYIIMX MECT B (POPMHUPOBAHUH HAYUHO-TEOPETUUIECKOTO
MBIIIJICHUS] IIKOJILHUKOB. PackpeiBasi BHYTPEHHIOKO TapMOHHUIO MaTeMarHkH, (opMmupys
NOHMMaHHE KPacOThl M M3SIIECTBA MATEMaTHYECKUX PACCYKACHUH, anreOpa BHOCHT 3HAYUTEIbHBINA
BKJIaJ| B 9CTETUYECKOE BOCIIUTAHNE YHAIUXCA.

OBHIAA XAPAKTEPUCTHUKA KYPCA

B kypce anreOpbl MOXHO BBIIEIUTH CIEAYIOIIME OCHOBHBIE COAEP)KAaTEIbHbIC JHMHUU:
apupmernka; anreOpa; (HyHKIMHU; BEPOATHOCTh M CTaTUCTUKA. Hapsay c 3TUM B cofiepikaHue
BKJIFOUEHBI J[BA JIOMOJHUTEIbHBIX METOIOTIOTHYECKUX pa3/iefia: JIOTKa U MHOMKECTBA; MaTeMaTHKa B
HCTOPUYECKOM pa3BUTHM, YTO CBS3aHO C pealn3alued Ieneld OoOlLlEe HHTEUIEKTYyaJbHOIO H
OOIIEKYIBTYPHOTO pa3BuTHs ydanmxcs. CopepikaHue KaXI0ro U3 3TUX Pa3esioB pa3BOpadUBaACTCS
B COJIEPKaTeIbHO-METOIMUECKYIO JIMHUIO, IIPOHU3BIBAIOILYI0 BCE OCHOBHBIE COJIEpXKATENIbHbIE
nunuu. Ilpu sTom mnepBas nuHusS — «Jloruka M MHOXECTBA» — CIYKUT IEId OBIAJICHUS
YYAIIMMHUCS HEKOTOPBIMU 3JIEMEHTAMU YHUBEPCAJIBHOIO MAareéMarndyecKoro ss3blka, BTopas —
«Maremarika B HCTOPUYECKOM Pa3BUTUM» — CIHOCOOCTBYeT CO3JAHUIO OOIIEKYIBTYPHOTO,
TYMaHUTAPHOTO (hOHA U3YUEHHUS Kypca.

Conepxannie nHHUU «ApudmMeTnka» CIykuT ©0a30i Ui JaIbHEHINEero U3y4eHUs
OOyJarOMMHUCS ~ MaTeMarHKH, CIOCOOCTBYET — pa3sBUTHIO WX  JIOTHYECKOTO  MBIIDICHHS,
(bOpMUPOBAHUIO YMEHUs TIOJIb30BATHCS AITOPUTMAMH, a TaKkKe MPHOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOIMMBIX B TIOBCEIHEBHOM KU3HU. Pa3BUTHE NOHATHSA O YHCIIE B OCHOBHOMW IIIKOJIE
CBS3aHO C pAalMOHAIBHBIMU M HUPPAIMOHAIBHBIMU YHCIaMHU, (DOPMUPOBAHUEM MEPBUYHBIX
IIPEJCTABICHUH O JEHCTBUTEIIEHOM YHUCIIE.

Conmepxanne JMHUM «AnreOpa» crnocoOCTBYeT (HOPMUPOBAHMIO Yy  OOyYarOIIMXCS
MaTeMaTHyecKoro amnrapara JJisl pelieHusl 3aad U3 pa3/ielioB MaTeMaTHKH, CMEXHbBIX IPEIMETOB U
OKpY)KaroIiel pealbHOCTU. SI3bIK anreOpbl MOAYEPKUBAET 3HAYEHHE MATeMaTHKU Kak S3bIKa IS
MOCTPOEHHUSI MATEMaTHYECKUX MOZIEJIEN MPOLIECCOB U SIBIIEHUM peabHOrO MHpa.

Pa3BuTHe anropuTMHUYECKOTO MBIIIJICHHS, HEOOXOIUMOTO, B YaCTHOCTH, JUISI OCBOCHUS
Kypca WH(OPMAaTUKH, W OBIAJICHHE HABBIKAMH JICIYKTHBHBIX PACCYXICHUH TaKKe SBISIOTCS
3amauamu u3yueHus anredpsl. [IpeoOpazoBanie cCHMBOIBHBIX (HOPM BHOCHUT cHeU(DUIECKUIA BKIIA]T
B pPa3BUTHE BOOOPAKEHUS YYAIIMXCS, MX CIIOCOOHOCTEH K MareMaTH4eckoMy TBOpYecTBY. B
OCHOBHOI IIKOJIE MaTepHall TPYHNIHPYETCs] BOKPYT PAllMOHATBHBIX BBIPAKEHUH.

Conepxanmne paznena «OyHKIMNW» HaLENEHO Ha TONIyYeHHE LIKOJIbHUKAMU KOHKPETHBIX
3HaHUN O (PYHKIIMM Kak Ba)KHEHINEH MaTeMaTHYecKOM MOJAENH JUis OMUCAHHS U WCCIIEIOBAHUS
pa3zHO00pa3HBIX MpoIeccoB. M3ydyeHne 3Toro Marepraia CriocoOCTBYET Pa3BUTHIO Y OOyUYarOIIMXCS
YMEHHS  UCIONB30BaTh  pPa3M4HbIE S3bIKM  MareMaTHKH  (CIOBECHBIM, CHMBOJIMYECKHIA,
rpadudeckuii), BHOCUT BKJIAJI B (pOpMHUPOBAHHE MPEICTABICHUN O PO MAaTeMaTWKU B Pa3BUTHH
[UBUJIM3ALNN U KYJIBTYPBIL.

Paznen «BeposTHOCTP M cTarucThka» — OOS3aTeNbHBIA  KOMIIOHEHT —IITKOJIBHOTO
00pa3oBaHMs, YCWJIMBAIOUIMN €ro MpUKIaJHOC M TPAKTHYECKOe 3HAaYeHHe. OTOT Marepual
HEO0OXOMM, TIPEXKJIE BCEro, JIsi (OPMUPOBAHUS y YUAIIUXCs (YHKIIMOHAITEHOW TPAMOTHOCTH —
YMEHHUS BOCIPHUHUMATh W KPUTHUYECKU aHAIU3UPOBATh HWH(POPMAIMIO, TPEICTABICHHYIO B
pa3IMYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEabHBIX 3aBHCHMOCTEH,
NPOU3BOIUTD MPOCTEHIIME BEPOSATHOCTHBIE pacuéThl. M3ydeHne OCHOB KOMOMHATOPUKH TMO3BOJUT
o0yyaromieMycsi OCyIIECTBIISITh PACCMOTPEHUE ClIydaeB, epedop U MOACUYET YUCIa BapHAHTOB, B
TOM YHCJIE€ B IPOCTEUIIINX MPUKIIAIHBIX 3a/1a4ax.

[Ipy M3ydeHuM CTATUCTUKU W BEPOATHOCTH OOOTallaroTcsl MPEACTaBICHUS O COBPEMEHHOM
KapTHHE MHpa M METO/aX €ro HcciieroBaHus, (GOpMHUpYETCs NMOHMMAaHHUE POJIM CTATUCTHUKU Kak
WCTOYHUKA COLMAIBHO 3HAYUMOW HH(OpMAIMM ¥ 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILJICHUSI.



TPEBOBAHUS K PE3VJIBTATAM OBYUYEHUA U OCBOEHHUIO COAEPKAHUSA
KYPCA

[Tporpamma obecrneunBaeT AOCTHKEHHE CIEIYIOIIMX pe3ylIbTaToOB OCBOEHHs 00pa3oBaTelbHON
IPOrpaMMbl OCHOBHOTIO 00I1IEro 00pa3oBaHus:

JAUYHOCMHblE:

1) ChopMHPOBaHHOCTh OTBETCTBEHHOTO OTHOMICHHWS K YYEHHIO, TOTOBHOCTh H
CIIOCOOHOCTH OOYYAIOMIMXCSI K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K
00y4eHUIO U MTO3HAHUIO, BBIOOPY JajbHeHero o0pa3oBaHus Ha 0a3e OpUEHTUPOBKU B MUPE
npopeccuidi U NPOPECCHOHAIBHBIX  NPEANOYTEHUH, OCO3HAHHOMY  IOCTPOCHHIO
WHUBU/IyaJIbHOM 00pa3oBaTelbHOM TPaeKTOpuU C Y4YETOM YCTOMUMBBIX IO3HABATEIbHBIX
UHTEPECOB;

2) chOPMHUPOBAHHOCTh ~ IICJIOCTHOTO ~ MHPOBO33PCHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILIECTBEHHOM MPAKTHKH;

3) chopMUPOBAHHOCTh ~ KOMMYHHUKATUBHOM  KOMIICTCHTHOCTH B OOLICHMH U
COTPYIHHUYECTBE CO CBEPCTHUKAMM, CTapIIMMU M MIQJIIUMHM, B  0Opa3oBaTelbHOM,
OOIECTBEHHO  MOJIE3HOM, YueOHO-MCCIEOBATeIbCKOM, TBOpPYECKOW M JpPyrHX BHJIAX
JeSITEIIbHOCTY;

4) yMeHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIH B YCTHON M HMHCBMEHHOM
peuu, MOHMMaTh CMBIC] IOCTABJIEHHOM 3aJaud, BBICTpaWBaTh apryMEHTALMI0, IPUBOAUTH
IIPUMEPBI U KOHTP IIPUMEPBI;

5) mpexcraBieHHe O MaTeMaTHYECKOI HayKe Kak cepe YeTOBEUESCKON IesITebHOCTH,
00 sTanax e€ pa3BUTHsl, O €€ 3HAYMMOCTH JIJIs1 pa3BUTHS LIUBUIM3ALINY;

6) KPUTHYHOCTh MBIIIICHHS, YMEHHE pPACIO3HABaTh JIOTMYECKH HEKOPPEKTHBIC
BBICKA3bIBaHMsI, OTIMYATh TUIIOTE3Y OT (PaKTa;

7) KpEeaTMBHOCTh MBIIUICHUS, HWHUIMATUBA, HAXOMYUBOCTh, AKTHBHOCTH MPH
peleHny anredpanyeckux 3a1ay;

8) yMeHHE KOHTPOJMpPOBaTh TPOIECC M Pe3yIbTar y4eOHOW MaTeMaTHYeCKOn
JeSTeNIbHOCTH;

9) cmocoOHOCTh K IMOIMOHATBHOMY BOCIIPHATHIO MAaTeMaTHIECKUX 00bEKTOB, 33/1a4,
PELICHN, PaCCYKICHUN.

MemanpeomemHuwle:

1) ymenue CaMOCTOSITENHHO TUIAaHUPOBATh aJIbTepPHATUBHBIC MyTH
TOCTIDKEHMSI IIeTiel, OCO3HaHHO BbIOMparTh Hambonee SPGEKTUBHBIE CHOCOOBI pEIICHHS
y4eOHBIX U TTO3HABATEIIHHBIX 33]1a9;

YMEHHUE OCYIIECTBISTh KOHTPOIb MO PE3yNbTaTy U MO CIIOCOOY JEHCTBUS Ha YpOBHE

MIPOU3BOJILHOTO BHUMAHUS H BHOCHUTEH HEOOXOIUMBIE KOPPEKTHBEI,

2) yMeHHE aJeKBaTHO OIICHMBATh IMPABHJILHOCTh WJIM OIIHOOYHOCTH BBITOJHEHUS
yueOHOM 3a1a4M, e€ 00ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

4) OCO3HaHHOE BIAJCHHE JIOTUYECKUMH JCHCTBUSMHU OIpEIeNCHUs] TOHSTHH,
00001IeHNs, YCTAaHOBJICHUS AaHAJIOTWH, KIAcCU(PUKAIMA HAa OCHOBE CaMOCTOSTEIBHOTO
BBIOOpA OCHOBAHHM M KPUTEPUEB, YCTAHOBIECHUS POJIOBUIOBBIX CBS3EIA;

5) ymeHHe yCTaHABIMBaTh MPHUYMHHO-CJICACTBEHHBIC CBSI3W; CTPOHMThH JIOTUUECKOE
paccykaeHue, yMo3aKioueHHe (MHIYKTUBHOE, ISTYKTHBHOE U TI0 aHAJIOTHH ) U BBIBOJIBI;

6) ymeHue co3maBaTh, NPUMEHATH W IMPEOOPa3OBHIBATH 3HAKOBO-CHMBOJINYCCKHE
CpeIICTBa, MOJCIIH W CXEMBI JIJIsl PEIICHHS YICOHBIX U ITO3HABATEIIHLHBIX 33/1a4;

7) yMeHHEe OpraHHM30BBIBaTh YUeOHOE COTPYTHHYECTBO U COBMECTHYIO JESTEILHOCTD C
YYUTENIEM M CBEPCTHUKAMH: OMPENeNsITh IeJH, pachupeneneHue QGYHKIUA U poje
YYaCTHUKOB, B3aUMOJICUCTBHE W OOIIME CIOCOOBI paboThl; yMEeHHE paboTarh B TpyIIIE:



HaXoIuTh OOIIee pelieHne W pas3peniarh KOHMIMKTH Ha OCHOBE COTNIACOBAHUS MO3MLIMN U
y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; GopMyTHpoBaTh, ApryMEHTHPOBATh U OTCTAWBaTh CBOE
MHEHUE;
8) cdopmupoBaHHOE yueOHO 1 OOIICTIOIH30BATEIBCKOW KOMIIETCHTHOCTH B O0JIACTH
MCIOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruid (MKT - kommneTreHTHOCTH);
9) mepBOHAYAIbHBIC MPENCTaBICHUs 00 UACSIX M O METOJAaX MAaTeMaTUKH Kak 00
YHUBEPCAJIbHOM $3bIKE HAyKM U TEXHHUKH, O CPEIACTBE MOJCIHUPOBAHUSA SIBICHUU M
IIPOLIECCOB;

10) YyMEHHUE BHJIETh MaTeMaTHYECKyl 3ajady B KOHTEKCTE€ MNpoOIeMHOM
CUTYyallMH B APYTUX JUCHUIUIMHAX, B OKPYKAIOMICH KU3HU;
11) YyMEHHE HAaXOAUTh B  PAa3IUYHBIX HUCTOYHHUKAX  HHGPOPMAIIHIO,

HEOOXOMUMYIO Il pEHICHHUs  MaTreMaTHMYecKuX  MpoOsieM, U MPEeACTaBIsATh €€ B
MOHSATHOHN (hopMe; TPUHUMATh PEIICHUE B YCIOBHSX HEMOIHON M M30BITOYHOM, TOUHOW U
BEPOSATHOCTHOM HHpOpMAIUK;

12) YMEHME T[OHHMMAaTh MW  MCIOJb30BaTh  MAareMaTU4YeCKHE CpelCTBa
HArMAAHOCTU (PUCYHKH, YEPTEXH, CXeMbl W Ap.) IS WILIIOCTPALMU, UHTEpPIpETaINH,
apryMeHTALNY;

13) YMEHHE BbIABUIATh TMIIOTE3bI PU PELIEHUN YYEOHBIX 33/1a4 U IOHHUMAaTh
HEOOXOIMMOCTb UX NPOBEPKU;

14) YMEHHE NPUMEHSTb HMHAYKTHBHbIE U  JEAYKTHBHBIE  CIIOCOOBI
paccyKJIeHUH, BUAETh PA3IMUHbIE CTPATETUN PELLIEHUS 3aay;

15) IIOHMMAaHUEe CYIHOCTH QJTOPUTMUYECKUX MPEANUCAHUNA U YMEHUE
JIEICTBOBATh B COOTBETCTBUU C IPEITI0KECHHBIM aJITOPUTMOM;

16) YMEHHE CaMOCTOSITENbHO CTaBUTh 1€, BEIOMPATh U CO3/1aBaTh AJITOPUTMBbI
JUTSL peIlIeHNs] y9eOHBIX MaTeMaTH4IecKuX mpooiem;

17) YMEHME IIJIAHUPOBAaTh U OCYLIECTBIATH IEATEIbHOCTD, HAIIPABICHHYIO Ha

PEUICHUC 3a1a4 UCCIICA0BATCIbCKOI0 XapaKkTepa.

INpeaAMETHbLIC:

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYPHPOBaHHE, U3BICUYCHHE
Heo0XxonuMoN uH(OpMaIMK), TOYHO U I'PaMOTHO BbIpa)kaTh CBOU MBICIU B YCTHOW U
MACBMEHHON peuYd, NPUMEHAS MaTEMaTU4YECKyl0 TEPMHUHOJIOTHI0O U  CHMBOJIUKY,
UCIONB30BaTh  Pa3jIM4YHbIE  S3BIKM ~ MAaTeMaTUKU  (CIOBECHBIM,  CHUMBOJUYECKUH,
rpa¢pudeckuii), OOOCHOBBIBATH CYXIEHHUS, NPOBOJIUTH KJIAacCU(UKALMIO, TOKa3blBaTh
MaTeMaTH4YEeCKUE YTBEPKICHMUS;

2) BrnajsicHre 0a30BBIM MOHITHIHBIM anapaToM: HMMETh MPEICTaBICHUE O YHCIIE,
BJIQJICHUE CHUMBOJBHBIM $I3BIKOM aireOpbl, 3HaHHE JJIEMEHTAPHBIX (YHKIHMOHAIBHBIX
3aBUCUMOCTEH, (OPMHUPOBAHUE TNPEJCTABICHUNH O CTATUCTUUYECKHX 3aKOHOMEPHOCTSIX B
peaTbHOM MHPE W O PA3IMYHBIX CIIOCO0axX WX M3y4deHHs, 00 0COOEHHOCTSX BBIBOJIOB U
IIPOTHO30B, HOCSIINX BEPOATHOCTHBIN XapaKkTep;

3) yMeHHe  BBINOJNHATH  aireOpanyecKkue  NpeoOpa3oBaHHs  PAlMOHAIBHBIX
BBIp@XXECHHH, NMPUMEHATh WX JJI pelIeHHs Y4eOHbIX MaTeMaTHYeCKHUX 3aJady U 3ajad,
BO3HHUKAIOIINX B CMEXHBIX YUEOHBIX PEIMETaX;

4) yMeHHe MOJIb30BATHCS MATeMATHIECCKUMK ()OPMYJIaMH U CAMOCTOSITEIIBHO COCTABIISTh
(bopMynBl 3aBUCUMOCTEHl MEXIy BEIMUYMHAMH HAa OCHOBE OOOOIIEHHS YACTHBIX CIIy4aeB M
JKCIIEPUMEHTA;

5) yMeHHe peliarh JUHEHHbIC M KBaJpaTHbIC YPaBHCHUS M HEPABEHCTBA, a TaKKe
NpPUBOAMMBIE K HHUM YpaBHEHHUS, HEpPaBEHCTBA, CHUCTEMbI; MPHUMEHATh TIpaduvecKue
NIPEACTaBICHUS AJIS PELICHUS U UCCIIE0BAaHUS YPAaBHEHUI, HEPABEHCTB, CHCTEM; IPUMEHSTH
MOJTyYeHHbIE YMEHHUS JUIsl pEIIeHus 3a7a4 U3 MaTeMaTHKH, CMEXHBIX [TPEIMETOB, MPAKTUKU;

OBJIAJICHUE CUCTEMOM (YHKIIMOHAJIBHBIX MOHSTUN, (DYHKIIMOHAJIBHBIM S3BIKOM U



CHUMBOJIMKOM, YMEHUE CTPOHUTH rpaduku (yHKIMH, OMUCHIBATH X CBOMCTBA, MCIOIb30BaTh
(YHKIIMOHATIBHO-TPa(hUUECKUE NPEACTABICHUs A ONUCAHUS W aHAIN3a MaTeMaTHYeCKHX
3a/1a4 U peajibHbIX 3aBUCHUMOCTEM;

6) oBiajieHHe OCHOBHBIMH CIOCOOAMH TIPEACTABICHUS M aHAIM3a CTATUCTUYECKUX
JAHHBIX; YMECHME peELIaTh 3aJadyd Ha HAXOXKICHHE 4YacTOThl M BEPOATHOCTU CIIydalHBIX
COOBITHIA;

7) yMEHHE TPUMEHSTh W3YYCHHBIC TOHSITHS, PE3YJIbTaThl U METOAbI IPH PEIICHUU
3a/a4 W3 PANIMYHBIX pa3feiloB Kypca, B TOM 4YHUCIE 3a4ad, HE CBOMSIIUXCI K
HEIOCPEICTBEHHOMY ITPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

COJAEPKAHHUE KYPCA

APUOPMETHKA

PanmonanbHble uyMcia. PacmmpeHne MHOXKECTBA HATypajbHBIX YHMCET J0 MHOXECTBA
nenbix. MHOXKECTBAa LIENBIX YHCEN J0 MHOKECTBA PALMOHAIBHBIX. PallMOHAIBHOE 4YMCIIO Kak
OTHOILIEHHUE , TTIE 7 — LIEJIOE YNCIIO, 71 — HaTypasibHOE. CTENeHb C LEIbIM IT0Ka3aTeIIeM.

HeiicrBuTesnbHbIe uMcaa. KBagparHelii kopeHb U3 yucia. KopeHb TpeTbel CTEINEHHU.
3anuch KOpHEH ¢ MOMOUIBIO CTENEHHU C IPOOHBIM IOKa3aTeeM.

[Tonsatue 06 wuppanmoHaTbHOM uucie. MppaloHaIbHOCTh YMCIa M HECOM3MEPUMOCTh
CTOPOHBI U TMarOHAIIN KBa/IpaTa. [lecaTinunbie MpUOIMKEHHs MPPAlMOHATIBHBIX YHCEll.

MHOXECTBO ~ JECHUCTBUTENBHBIX  YWCEN;  IPEACTABICHUE  JCHCTBUTEIBHBIX  YHCEN
0ECKOHEUHBIMH JECATUUHBIMU ApoOsiMU. CpaBHEHUE AEHCTBUTEIbHBIX YHUCEIL.

Koopaunarnas npsimas. M3o0paykeHne yucen ToYKaMyd KOOpIMHATHOW npsiMol. YnciaoBble
ITPOMEXKYTKH.

N3mepennsi, npuéauskeHusi, oueHKH. Pa3mepbl 0ObEKTOB OKpyXkaroliero mupa (ot
AJIEMEHTApPHBIX YacTUll J10 BceneHHoi), MTEIbHOCTh MPOLECCOB B OKPYXAIOLIEM MHUpE.
Beinenenrie MHOXKHTENS — CTENEHH JIECSTH B 3anucH uncna. [IpubmmkéHHoe 3HaueHne BEeIMUNHBI,
TOYHOCTb NpuOIMxKeHus. [Ipukuaka u oleHka pe3yasTaroB BIYMCICHUH.

AJITEBPA

Ajredpanyeckue BbIpa:KeHUsl. ByKBeHHbIE BbIpayKeHHUS (BBIPAXKEHUS C NEPEMEHHBIMH).
YucnoBoe 3HaueHHe OyKBEHHOrO BblpakeHMs. JlomycTHMble 3HA4eHUS IEPEeMEHHBIX.
[ToncraHoBka BbIpaKeHUH BMeECTO NepeMeHHbIX. lIpeoOpa3oBaHue OyKBEHHBIX BbIpRXKEHHH Ha
OCHOBE CBOICTB apru(pMeTHUecKuX AeicTBUl. PaBeHCTBO OyKBEHHBIX BhIpaxKeHUH. Tox/1eCTBo.

CreneHp C HaTypajdbHBIM TIIOKazareaeM U €€ cBOMCTBA. OIHOWIEHHI M MHOTOWIEHBI.
Crenenp MHorowieHa. CroxeHHe, BBIUMTAHUE, YMHOXKEHME MHOTOWIEHOB. Dopmyisl
COKpAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBI M KBajpar pasHocTH. PopMyna pa3HOCTH KBaJIparoB.
[TpeoOpazoBaHue 11€70r0 BhIpaKEHHUS B MHOTOWIEH. Pa3nokeHne MHOTOWJIEHOB Ha MHOMKHUTEINH.
MHorounensl ¢ onHOM nepemeHHoW. KopeHb mMHorowsieHa. KBaapaTHbI TpEXUsIeH; pa3ioXKeHUe
KBaJJpaTHOTO TPEXWIEHA HA MHOKUTEIH.

Anrebpanueckass poOb. OCHOBHOE CBOMCTBO anreOpamueckor npoow. CliokeHwHe,
BBIYMTAHUE, YMHOXKEHUE, JIelieHHe aredpandeckux podeid. CTeneHp ¢ IebIM MoKa3aresneM U eé
CBOMCTBA.

ParronanbHble BIpaXXeHUS U UX Mpeodpa3oBaHus. [l0ka3aTenbCTBO TOXKIECTB.

KBanparusie kopau. CBoiicTBa apuMeTnueckux KBaJpaTHbIX KOPHEH U UX MPUMEHEHHE K
peoOpa30BaHHIO YUCIOBBIX BEIPAKEHUN M BHIYUCIICHHUSM.

YpaBHenusi. YpaBHeHue ¢ oqHOM niepemeHHoi. Kopenb ypaBHeHHs. CBOMCTBA YHCIIOBBIX
paBeHCTB. PaBHOCUIIBHOCTD ypaBHEHUM.

Jluneitnoe ypaBHeHue. KBanparHoe ypaBHeHue: (hopMyiia KOpHEH KBaIpaTHOTO YpaBHEHHUSI.
Teopema Buera. Penienue ypaBHEHUH, CBOIAIIMXCS K JIMHEHHBIM W KBaAparTHbIM. [Ipumepsl



pelIeHus] ypaBHEHWM TpeTbell M ueTBEpTOM cremeHeld. PerieHne apoOHO-palMOHAIBHBIX
YpaBHEHUIA.

VYpaBHeHHe C ABYMs NEepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C JBYMS IIEPEMEHHBIMU,
IIPUMEPHI PEILICHNS YPABHEHUH B LIEJIBIX YMCIIAX.

Cucrema ypaBHEHUI ¢ AByMs IIEpeMEHHBIMH. PaBHOCHWIBHOCTH cucTeM. CHCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMHU; PELICHUE ITOJCTAHOBKOM U cioxeHueM. [Ipumepsr
PEILICHUS CUCTEM HEJIMHEMHBIX YPABHEHUH C JBYMs [IEPEMEHHBIMHU.

Permienne TekCTOBBIX 33/1a4 anredpandeckuM CriocoOOM.

JlekapTOBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas uHTEeprpeTanys ypaBHEHHs C IBYMsI
nepeMeHHbIMU. [paduk JNTMHEHHOrO ypaBHEHHS C JBYMs TEPEMEHHBIMH; YIIOBOW KO3(QUIMEHT
NPSIMOM; YCJIOBUE TApAJIICTIBHOCTH TPSIMBIX. [paduikvi MPOCTEUINMX HEIWHEWHBIX YpaBHEHUM;
napabona, rurnepOoia, OKpy>KHOCTh. ['padudeckas MHTEpIpETAUsS CUCTEM YPaBHEHUU C JABYMs
NIEPEMEHHBIMM.

HepaBencrBa. UuciaoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ opHOil mniepeMeHHOM. PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIC
HEpaBEHCTBA C ONHOM nepeMeHHoOW. KBanparHele HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJHOU
IIEPEMEHHOM.

OYHKIIUN

OcHoBHbIe MOHATHA. 3aBUCUMOCTU Mexay BenuuuHamu. I[lonstue ¢ynkiuu. O6nactb
OIpeIeIeHUs] 1 MHOXKECTBO 3HaueHni pyHkumu. CrnocoOsl 3amanus Gpynkuuu. ['paduk Gpyrkmmn.
CroiictBa (¢yHKIMHA, uX oroOpaxeHne Ha rpaduke. Ilpumepsl rpadukoB 3aBHCUMOCTEH,
OTPAKAIOIIMX PEAIBHBIE ITPOLIECCHI.

UucnoBble  ¢pyHkuuu. ODyHKIMM,  ONUCHIBAIONIME  TPSIMYH0 U OOpaTHyIo
IPOIOPLIMOHAIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBoWcTBa. JluHelHas ¢yHkums, e€ rpaduk u
cBoiictBa. Ksamparnunas ¢ynknus, e€ rtpaduk wu cBoiictBa. CreneHHble (YHKIUH C
HaTypaJIbHbIMH NTOKa3aresisiMu 2 1 3, ux rpaduku u coiictsa. I'papuku pyHkuuit , ,

YucaoBble MoCae0BaTeIbHOCTH. [loHATHE YMCIOBON MNOCIIENOBATENBHOCTH. 3aJaHUE
TIOCIIe/I0BaTeIbHOCTH PEKYpPEHTHOH (hopMynoii u (opMyIoii n-ro usieHa.

Apudmerndeckas 1 reomerpudeckas nporpeccu. @opmyiel n-ro yjieHa apupMeTHIecKoi
U TEOMETPUYECKON TMpOorpeccuii, CyMMbl NEPBBIX #-X WIEHOB. I300paxkeHue 4YiIeHOB
apu(MeTH4ecKkol ¥ TIeoMEeTPUYECKOW NpOrpeccHii TOYKAaMH KOOPAMHATHOW IUIOCKOCTH.
JIuHeWHbIH ¥ 3KCIOHEHIMANBbHBINA pOCT. CII0KHbBIE TPOLIEHTHI.

BEPOATHOCTDB U CTATUCTHUKA

OmucaresqbHasi craructuka. [IpeacrapneHue AaHHBIX B BHJE TaONML, AUMArpamm,
rpa¢ukoB. CiyyaitHasg n3MeHUYUBOCTh. CTaTHCTUUECKUE XapaKTePUCTUKN HA0Opa TaHHBIX: CpeHEee
apudMeTHUecKoe, MeMaHa, Haubosbllee U HauMeHblllee 3HaueHusd, pazMax. [IpeacraBnenue o
BBIOOPOYHOM HCCIIEIOBAaHUH.

Cay4aiinble cOOBITHSI M BepOATHOCTb. [[oHATHE O CilydalilHOM ONBITE M CIy4ailHOM
coObITHH. YacToTra ciry4aiiHOTO COOBITHS.

Craructuyecknii NOAXOA K IIOHATHUIO BEPOATHOCTH. BEpOATHOCTM NPOTHMBOIOIOKHBIX
coObiThii. He3aBucumble coObITHSA. YMHOXKEHUE BepoATHOCTEH. JlOCTOBEpHBIE M HEBO3MOMKHbIE
coObITHs. PaBHOBO3MOXKHOCTH coObITHH. Kitaccuueckoe ornpesienieHue BeposSTHOCTH.

Kom0unaropuxa. PerieHne KOMOMHATOPHBIX 33/1a4 repebopoM BapuaHToB. KomOuHaropHoe
npaBusio yMHOXeHus. [lepectanoBku U pakTopHal.

JIOTUKA U MHOKECTBA

TeopeTunko-MHOKECTBEHHbIE TOHATHSI. MHOXECTBO, DJIEMEHT MHOXKECTBA. 3a/JaHUE
MHOXECTB  MEpPEUUCICHUEM  3JIEMEHTOB, XapaKTePUCTUYECKUM  CBOMCTBOM. CTaHIapTHbIE
0003HAYECHUsI YHMCIOBBIX MHOXKECTB. Ilyctoe MHOXeCTBO M ero obo3HaueHwe. [lomMHOXECTBO.
OObenuHeHre U epecedeHrne MHOKECTB, Pa3HOCTh MHOXKECTB.

NnmrocTpanys OTHOIIEHU MEXKIY MHOYKECTBAMH C IMIOMOIIBIO Tuarpamm Jiiiepa — BeHHa.



JjieMeHTHl JOrUKH. [loHATHE O PaBHOCHIBHOCTH, CICIOBaHHWH, YIOTpEOICHHE
JIOTUYECKUX CBSI30K €CIU ..., MO ..., 8 MOM U MOJLKO 8 MOM Cydae, TOTUUECKUE CBA3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PASBUTUN

Hctopust popMupoBaHus MOHATHS YMCIIA: HaTypajibHbIE YMCNIa, TpOoOU, HEIOCTATOUHOCTh
paLMOHATIBHBIX YUCEN JUIl TEOMETPUYECKUX W3MEPEHUi, UppaunoHaidbHble uyucia. CrapuHHBIE
cuctembl 3anucu yucen. Jlpoou B Bamwione, Erunte, Pume. OTKpbITHE NECATHYHBIX APOOCH.
CrapunHnble cucrembl Mmep. [lecatuunble apoOu M merpuueckas cucrema Mep. llosBienue
OTpUIATEIbHBIX Yucen U Hyis. JI. Marauukuit. JI. Didnep.

3apoxaenue amreOpel B Henpax  apudmerrku.  An-Xopesmu. Poxnenune OyKBEHHOM
cumBoiuku. [1. depma, @. Buer, P. Jlexkapt. Mcropus Bompoca 0 HaxoxaeHUH (opMya KOpHEH
anreOpanyeckux ypaBHEHH, HEpa3pellMMOCTh B paJuKalaXx ypaBHEHHUH CTENEeHH, OOJjblIei
gerbipéx. H. Tapranss, k. Kapmano, H. X. A6ens, 3. ['anya.

N300peTenne MeToa KOOpAKHAT, MTO3BOJISIONIETO MEPEBOAUTH TeOMETPUUECKHE OObEKTHI Ha
si3bIK anreOpsl. P. [lexapt u I1. depma. [IpumMeps! pa3auuHbIX CHCTEM KOOPIMHAT HA TUIOCKOCTH.

3anmaya Jleonapno IIuzanckoro (Pubonayun) o kponukax, yucia Oubonayuu. 3agada o
HIaXMAaTHOM JTOCKE.

HcTokn Teopun BEpOSATHOCTEW: CTpPaxoBO€ MAeNo, asapTHeie urpsl. II. @epma u b.
[Tackaneb. 5. bepuymnu. A. H. Koamoropos.

IHHJIAHUPYEMBIE PE3YJ/IBTATBI U3YYEHUSA KYPCA AJII'EBPbI
B 7-9 KUITACCAX

PAIIMOHAJIBHBIE YNUCJIA

BhIyCKHHUK HayduTCS:

1) moHMMaTh OCOOCHHOCTH JIECATHYHOMN CHCTEMBI CUMCIICHNUS;

2) BIIaAETh MOHATHAMH, CBSI3aHHBIMHU C JETUMOCTBIO HATYPATbHBIX YHCEIT,

3) BBIpaXaTh YKCIa B 3KBUBAICHTHBIX (hOpMax, BeIOMpas HamOoliee MOIXOAIIYI0 B
3aBUCHMOCTH OT KOHKPETHOW CHUTYaIINH;

4) CcpaBHHMBATH U YIIOPSIOYMBATH PAIIMOHAIBHBIC YHCIIA;

5) BBIMOJHATH BHIYKMCIICHHS C PAIIMOHAIBHBIMU YHCIaMH, COYETast YCTHbIC H MHChMEHHBIE
MIPUEMBI BBIYUCICHUH, TPUMEHSTH KaIbKYIISATOP;

6) wuCHomb30BaTh MOHATHS W YMEHUS], CBSI3aHHBIC C MPOMOPLUUOHATLHOCTHIO BEIHYHH,
OPOLICHTAMH B XOJE pEIICHHUs MaTeMaTHYeCKUX 3a7ad M 3a7a4 U3 CMEXKHBIX
MIPEZIMETOB, BHITIOJIHATH HECIIOKHBIE TPAKTHYECKUE PACUETHI.

Buinycknux nonyuum 603moxcHocmy:

7) nosnakomMumoecsi ¢ NOSUYUOHHBLIMU — CUCMEMAMU — CYUCIEHUS. C  OCHOBAHUSAMU,
omauurvimu om 10;

8) yemybumv u pazeums npeocmagnieHus O HAMYPATbHLIX HUCIAX U CEOUCMBAX
0eIUMOCINU;

9) Hayuumvcs ucnonv3osamv npUeMsl, PAYUOHATUSUPYIOWUE BbIYUCTIEHUs., NPUodpecmu
NPUBLIUKY KOHMPOIUPOBAMb  BbIYUCIEHUS, BbLOUPAs NOOX0O0AWULl OISl CUMYAyUU
cnocoo.

JIEMCTBUTEJILHBIE UUCJIA

BBINMyCKHUK HAYYUTCS:

1) wucnonb30BaTh HAYAIBHBIC MTPEACTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCET,

2) BIAJETh MOHATHEM KBaJPATHOTO KOPHS, IPUMEHSTh €0 B BHIYUCICHUSIX.

Buinycknuk nonyuum 603moxicHoCmb:

3) passumbv npedcmaenenue O HUCIE U UUCTOBBIX CUCEMAX O HAMYPATbHBIX 00
0eticmEUMenbHbIX YUCel;, 0 POJU BbIYUCTEHUN 8 YeTl08eHeCKOU NPAKMUKe;

4) pazsumv u yenybumv 3HaHUE O OECAMUYHOU 3aNUCU  OCUCMEUMETbHbIX YUCET]
(nepuoduuecxue u Henepuoouseckue opoou).



WN3MEPEHUS, ITPUBJINXKXEHW S, OLITEHKU

BEITyCKHUK HayduTCS:

1) wucnonb30BaTh B XOJE PELICHHS 3a/1a4 3JICMEHTapHBIC MPEICTABICHUS, CBS3aHHBIC C
PUOJTMHKEHHBIMH 3HAYCHUSIMH BEJTHYHH.

Buinyckunux nonyuum 603moxicHOCmb !

2) noHAMb, YMO HUCLOBblEe OaHHble, KOMOpble UCHONb3VIOMCS 0Nl XAPAKMepUCmuKu
00bEeKMOo8 OKpyHCaouje2o0 Mupd, AGIAOMCA NPEeUMYUeCmMEeHHO NPUOIUNCEHHBIMU,
Ymo no 3anucu NPUOIUNCEHHBIX 3HAYEHUU, COO0ePIUCAUUXCA 6 UHPOPMAYUOHHBLX
UCOYHUKAX, MONCHO CYOUMb O NOZPEUHOCMU NPUOIUNCEHUSL,

3) nousamv, Mo nocpewHOCmb Pe3yIbmama EblYUCIeHUL OOINCHA ObIMb COUSMEPUMA C
NOZPEUHOCMbIO UCXOOHBIX OAHHbIX.

AJITEBPAMYECKHUE BbIPAXKEHU S

BBIITyCKHUK Hay4yuTCs:

1) BiageTh MOHATHAMHU «TOXICCTBO», «TOXIECTBEHHOE IPeoOpa3oBaHKE», pEIIaTh
3aaum, coJepKanire OyKBeHHbIE JaHHbIE, paboTaTh ¢ (hOpMyIIaMu;

2) BBINOJHATH NPEOOpa30BaHUS BBIPAKCHUH, COAEPXKALIMX CTENCHH C  IEJIbIMA
MOKa3aTesIMU M KBaJJpaTHBIE KOPHHU;

3) BBINOJHATH TOX/ICCTBEHHBIC MPEOOPa30BAHUS PAMOHATIBHBIX BBIPAKCHUI HA OCHOBE
MIPaBUII JCWCTBUIA Ha/l MHOTOWICHAMH U aJIr€OpandecKuMu Jpo0smH;

4) BBIMOJHATH PA3JI0KEHHE MHOTOUYICHOB HA MHOKUTEJIH.

Buinycknux nonyuum 603moxicHoCmy:

5) Hayuumuvcs svinoaHAmMb MHO2OUIA206bIE NPEOOPAZOBAHUSL PAYUOHATILHBIX BbLPANCEHULL,
NPUMEHSISL WUPOKULL HAOOPp CNOCcoO08 U NPUemMos;

6) npumensmo moowcoecmeennvie npeodPA306anUs OISl PeuleHus 3a0ay U3 PA3IUYHbIX
paszoenos Kypca.

YPABHEHUA

BBITTyCKHHUK HAyIUTCS:

1) pemath OCHOBHbBIC BHbI PAIMOHATIBHBIX YPABHEHHI C OJHON MMEPEMEHHOM, CHCTEMBI
JIBYX YpaBHEHHU C IBYMS TICpEMEHHBIMU;

2) TOHMMATh ypaBHEHHE KaK BRXHEHIIYI0 MAaTEMaTHUYECKYIO MOJCIb Ul ONMHCAHHS H
W3YUeHHUS PAa3HOOOPA3HBIX peabHBIX CHUTYallMid, pemaTh TEKCTOBBIE 3aaad
anredbpanvecKuM METOIOM;

3) npuMeHsTh rpaduyuecKue MPEACTABICHUS JJIsl MCCICAOBAHUS U PEIICHHS CHUCTEM
ypaBHEHUI ¢ ABYMs MEPEMEHHBIMU.

Buinycknux nonyuum 603moxcHocmy:

4) oerademv CneyuarbHLIMU NPUEMAMU DEUEeHUs YPAGHEHUU U CUCMEM VPASHEHULL,
VBEPEHHO NPUMEHAMb annapam yYpaeHeHull Oiisi pelleHuss pazHooOpa3HbIX 3a0ad u3
MAMEMAMUKU, CMENCHBIX NPEOMEMO8, NPAKMUKU,

5) npumensmo epaguueckue npedcmasienus Ons UCCICO08AHUSL YPASHEHUL, CUCTIEM
VpasHenutl, cooepacauux OyKeeHHbvle Koappuyuernmul.

HEPABEHCTBA

BBINyCKHHUK HAy4UTCS:

1) nmoHuMaTh W TMPUMEHSTH TEPMUHOJOTHIO W CHMBOJIMKY, CBSI3aHHBIC C OTHOIICHHEM
HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) peuiaTh JIMHCHHBIC HEPAaBEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBI; pellaTh
KBaJIpaTHBIC HEPABEHCTBA C OMOPOH Ha TpaduuecKre IpeCTaBICHUS;

3) TpUMEHSTH anmnapar HePaBEHCTB MPH PEIICHUH 3a/a4d U3 PA3IMYHBIX Pa3/elioB Kypca.

Buinycknux nonyuum 603moxicHocmy:

4) paszHoobpasHbiM npuemam OOKA3AMeNbCMed HEPAGEHCMS, YEEPEHHO NPUMEHSIMb
annapam HepaseHcma OJis peuienus pasHooOpA3HbIX MAMeMamuyeckux 3a0ay u 3a0ay
U3 CMENCHBIX NPEOMEMOs, NPAKMUKU,



5) npumensmo epagpuueckue npeocmasnenus Onis UCCIEO08AHUS HEPABEHCMS, CUCHIEM

HepaseHcmas, cooepacaujux OyKeeHHvie KodphuyueHmol.
OCHOBHBIE ITOHATHSA. YNCIIOBBIE ®YHKIINA

BBITyCKHHK HayduTCS:

1) moHMMaTh ¥ HCHOJNB30BaTh (YHKIMOHAJIBHBIC TMOHATHA W SI3bIK (TCPMHUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

2) cTpouTh TrpapUKH O3JICMEHTApHBIX (YHKIMH; HCCIEI0BAaTh CBOMCTBA HYHCIIOBBIX
(GyHKIUI Ha OCHOBE M3YYCHUS MIOBEICHHS UX TPAPHKOB;

3) noHMMaTh (QYHKIMIO KaK BaKHEHIITYIO MOJEINb JJIsl OMMCAHUs TPOIIECCOB U SIBICHUI
OKPYKAOIIEro MUPa, MPUMEHATh (DYHKIIMIO KaK S3bIK ISl OIMCAHUS U UCCIICAOBAHUS
3aBUCUMOCTEH MEX1y (pU3nYecKuMU BETMUNHAMU.

Buinycknux nonyuum 603modcHocmu.:

4) nposodumsv uccied08anusl, C6A3aHHbIE C U3YUEHUEeM C8OUCME QYHKYULL, 8 MOM YUCe ¢
UCNONbL3068AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3YYEHHBIX (YHKYUL CmMpoums
bonee crodicHvle epaguru;,

5) ucnonvzoeamev GynkyuoHabHBIE NPEOCMABIEHUS U CBOUCMEA DYHKYULL 0Nl PEULeHUs]
Mamemamudeckux 3a0ay U3 pasiuyHuiX pazoenos Kypcd.

YUCJIOBBIE ITOCJIIEAOBATEJIBHOCTU

BbITyCKHHUK HayduTCs:

1) mOHMMATh M UCIOJIB30BATh A3BIK MOCICI0BATEIBHOCTEIH;

2) nupuMmeHsATh (HOpMyJibI, CBSI3aHHBIE C apu(METUYECKOH HM  ICOMETPUYCECKOI
MPOTPECCUSIMH, U armapat, cOpMUPOBAHHBINA NIPU U3YYCHUU JPYTHX Pa3JeiioB Kypca,
K PELICHHUIO 33/1a4, B TOM YHUCIIE C KOHTEKCTOM M3 PEaJIbHOM KU3HH.

Buinycknux nonyuum 603modcHocmy.:

3) pewamsb KOMOUHUPOBAHHBLE 3A0AYU C NPUMEHEHUEM POPpMYIL N-20 U CYMMbl NEPEbIX N
YIEHO8 APUPMEMUYECKOU U 2eOMEMPULECKOU NPOSPecCutl, NPUMEHsIsi NPU dMom
annapam ypagHeHull U HepageHCcms,

4) nonumame apu@dmemuueckylo U 2eoMempuuecKkylo Npocpeccur  Kak —QyHKyuu
HamMypaibHO20 apeyMeHmad, Cea3bl8amb apUu@OMemuyeckyo npocpeccuio ¢ TUHeUHbIM
POCMOM, 2e0MEMPUUECKYIO — C IKCNOHEHYUATLHBIM POCHIOM.

OIIMCATEJIbBHASA CTATUCTUKA

BhIMyCKHUK Hay4HUTCS MCIIOJB30BaTh MPOCTEHIINE CHOCOOBI MPENCTABICHUS M aHAIN3a
CTaTUCTUYECKHX JTAaHHBIX.

Buinycknux nonyuum 603mModicHOCHb npuobpecmu nepeoHaAuAIbHbLL ONbIM OP2aAHUAYUU
cOopa OamHbIX Npu NPoOBedeHUU ONpocd OOUWECMBEHHO20 MHEHUs, OCYWEeCMBIAmMb UX AHANU3,
npeocmasisims pe3yibmamovl onpoca 8 sude mabauysvl, OUASPAMMUL.

KOMBUHATOPUKA

BbImycKHUK HAayduTCs periaTh KOMOMHATOPHBIE 3aJjadd HAa HAXOXKAECHUE YUClia OOBEKTOB
WJTM KOMOWHAITHIA.

Buinycknux nonyyum 603MOMCHOCMb HAYYUMbCS HEKOMOPLIM CNeYUaIbHblM NpUemam
peuteHusi KOMOUHAMOPHBIX 3A0aH.

CJIYUAUMHBIE COBBITUS U BEPOITHOCTD

BEITyCKHUK Hay4WTCS HAXOMUTh OTHOCHTEIBHYIO YAacTOTY W BEPOSTHOCTH CIy4allHOTO
COOBITHSL.

BoinyckHuk nonyuum 803MONCHOCMb  NpUOOpecmu  Onvlm NPOBeOeHUs.  CYYAUHbIX
9KCNEPUMEHMO8, 8 MOM HUCTIe C NOMOWbIO KOMNBIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEeMAayuul ux
pe3yibmamos.

Auareopa (7 kiacc)

Hcnonv306ams IpH pellICHUH MaTEeMaTHUECKUX 3aJa4d, UX 0OOCHOBAaHUH U IIPOBEPKE
HaWJIEHHOT O PEILLICHUs 3HAHUE O:



HATypaJbHBIX, LEJBIX, PALIMOHANIBHBIX, HPPALIMOHATBHBIX, TEHCTBUTEIbHBIX YHCIaX;
CTEINECHU C HATypaJIbHBIMU MTOKA3aTEIISIMU U UX CBOMCTBAX;

OJHOWICHAX U MpaBUjaxX JICUCTBUMN C HUMHU;

MHOTOWJICHAaX U MpaBUjiax ACHCTBUI C HUMH;

dbopMyIax COKpaImEHHOTO YMHOKEHUS;

TOXKJECTBAaX; METOJaX JOKa3aTelIbCTBA TOXKIECTB;

JIMHEMHBIX YPaBHEHUSX C OJHON HEM3BECTHOM U METO/IaX UX PEUICHUS;

CHUCTEMax JIBYX JIMHEHHBIX YpaBHEHUH C IBYMsI HEU3BECTHBIMU U METOaX UX PEIICHHUS.
Buvinoansame neicTBUS ¢ OJHOYICHAMHY 1 MHOTOYJICHAMH,

V3HA8amb B BEIPAKECHUIX (DOPMYJIBI COKPAIIEHHOTO YMHOXKECHHS ¥ IPUMCHSTH UX;
PACKIa0bl6amb MHOTOUYJICHBI HA MHOXKHUTEIIH;

8bINOIHAMb TOXKICCTBEHHBIE MPE0oOpPa30BaHUS IETbIX ATeOPandeCKiX BhIPAKCHHIA,
0okazvieams MPOCTEUIINE TOXKIECTBA,

HAxXo0ums YUCI0 COYCTAaHUN U YUCIIO pa3MEIICHUI;

peuwiamsb TUHEWHbIE YPABHEHUS C OJJHON HEM3BECTHOM;

peuiams CUCTEMBI IBYX JINHEUHBIX YPaBHEHUN C JBYMSI HEM3BECTHBIMHU METOJIOM TIOJICTAHOBKHU U
METOJIOM aNTeOpandecKOro CII0KCHHUS,

peuiams TEKCTOBBIE 3a/1a4X C TOMOILBIO JIMHEHHBIX YPABHEHUI U CUCTEM;

Haxooums PelIeHHs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX HCIOIb3YIOTCS
MaTeMaTUYECKHE CPEICTBA;

co30aeambp NPOAYKT (PE3yJIbTAT MPOEKTHOMN ACSITEIBHOCTH), AJI1 U3YyUEHUS U OITUCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCA MAaTEMAaTHUYECKUE CPEJICTBA.

|. Ilnanupyemble pe3yibTAThl OCBOCHHUSI y4eOHOI0 NpeIMeTa

IIpenmeTHbie pe3yJibTaThI:

e 0OCO3HAaHUE 3HAYCHUS MATEMATHKH IS IIOBCEIHEBHOM KU3HU YEJIOBEKA;

® TMpeACTaBlIEHUE O MAaTEMaTHUECKON Hayke Kak cdepe MaTeMaTH4eCKO! AesiTeNbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH ISl Pa3BUTHS IUBHIIU3AIUY;

® pa3BUTHE YMEHHH paboTaTh C y4eOHBIM MaTeMaTHMYECKUM TEKCTOM (aHaJIH3UpOBAThH,
U3BJIEKaTh HEOOXOAUMYIO MH(OPMAIIHIO), TOYUHO M TPAMOTHO BBbIpa)XaTh CBOM MBICIH C
MPUMEHEHUEM  MaTEeMaTUYeCKOW  TEPMUHOJOTMM M CHMBOJIMKH,  TIPOBOJUTH
KJaccuukamnuu, Jorndeckue 000CHOBAHMS;

e BiajeHNe 0a30BbIM MOHSATUIHBIM aNlIapaToOM 10 OCHOBHBIM pa3zesiaM COJAEPKaHuUs;

® CHCTCMAaTHU4YCCKHC 3HAHHUA O q)YHKI_[I/ISIX M UX CBOMCTBAX.

JIN4HOCTHBIE Pe3yJIbTAThI:

OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOUIMXCS K
CaMOpPa3BUTHIO U €aMOOOPAa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHMIO M IO3HAHMIO;
OCO3HAHHBII BBIOOP U MOCTPOCHUE JalbHEWIIEH HHANBUIYAIbHON TPAEKTOPUH 00pa30BaHUs
Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuil  MpodecCHOHATbHBIX MPEANOYTEHUN ¢ YIETOM
YCTOMYMBBIX IMO3HABAaTEIbHBIX HHTEPECOB, a TakXe Ha OCHOBE (HOPMHUPOBAHUS
YBXXUTEIBHOTO OTHOIIEHHWS K TPYy1y, Pa3BUTHE OIbITA Y4AaCTHs B COLMAIBHO 3HAYNMOM
TPYZE;

YMEHHUE KOHTPOJIIMPOBATh NMPOLIECC U PE3YNIbTAT YUeOHON 1 MaTEMAaTUYECKOM NesATeIbHOCTH;



® KPUTHUYHOCTb MBLBINUICHUA, HWHUIUATHBA, HAXOAYHUBOCTH, AKTHBHOCTL IIpU PCHICHUU
MaTeéMaTHYCCKUX 3a1a4.

MertanpeameTHble pe3yJbTaThl:
® yMCHHE CaMOCTOSATEIHHO OMPEICNATh IEIH CBOETO OOyUYeHHs, CTaBUTh U (DOPMYIHPOBATH

JU1si ce0s1 HOBBIE 3a7aud B yu€0e, pa3BUBAaTh MOTHMBBI M MHTEPECHI CBOCH IMO3HABATEIHHOMN
JIeITCIIbHOCTH;

® YMEHHE COOTHOCUTh CBOU JICUCTBHUS C IUIAHUPYEMBIMU pE3YJIbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOEH JCSITENLHOCTH B MPOIIECCE JOCTHKEHUS Pe3yiibTara, OMPeAesTh COCOObI
JNEHCTBUM B paMKax MPEIJIOKCHHBIX YCJIOBHM W TpeOOBaHUN, KOPPEKTUPOBATH CBOM
JICUCTBHUS B COOTBETCTBUU C U3MEHSIIOIICHUCS CUTYallUEH;

® yMCHHE OIpeAensaTh TOHATHSA, CO3JaBaTh OOOOIICHMS, YCTaHABIMBATH AHAJIOTHUH,
KJIacCUu(PUIIMPOBaTh, CaMOCTOATEIBLHO  BBIOMpaTh  OCHOBAaHUA M KPUTEPUU IS
KJ1accuukanuu;

® YMEHHE YCTaHaBIIMBATh MPUUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTD JIOTUUECKOE PACCYKICHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, TEAYKTUBHOE U 10 aHAJIOTUN) U JCJIaTh BHIBO/IBI,

® Dpa3BUTHE KOMIIETEeHTHOCTH B obnactu HCIIOJIb30BAHMS uH(OpMaIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUIA;

e TICpPBOHAYAJIBHBIC TIPEJACTABICHHS 00 HIEIX W O METOoJaX MaTeMaTHKH Kak o0
YHUBEPCAIHHOM SI3bIKE HAayKU W TEXHUKH, O CPEICTBE MOJCIUPOBAHUSA SBJICHUA U
MIPOIIECCOB;

® yMEHHE BUJCTh MaTEMaTHUECKYIO 33/71ayy B KOHTEKCTE MPOOJIEMHOH CUTyallud B APYTUX
JTUCIUTIIINHAX, B OKpYKAIOIIeH KU3HH,

® yMEHHE HAXOAWUTh B PA3JIMYHBIX HCTOYHUKAX HHPOPMAIUIO, HEOOXOAUMYIO UIS pEIICHUS
MaTeMaTHUYECKUX MPOOIEM, U MPEACTaBIATh €€ B MOHATHON (opMe, MPUHUMATh pEIICHHUE B
YCIOBUSX HEMOJHOW WM M30BITOYHON, TOYHOM WM BEPOATHOCTHON HHGpopManuu; 9)
yMEHUE TIOHHUMAaTh M HCIIOJh30BaTh MAaTEMaTUYECKHE CPEJCTBAa HArJAIHOCTH (Trpadukw,
TaOIHIIBI, CXEMBI U JIp.) JUISl WILTIOCTPAIIMU, UHTEPIPETALUH, apTyMEHTAIIUN;

e yMEHHE BBJIBUTaTh THUIMOTE3bl MPU PEIICHWH 3a/Ja4d, TOHMMATh HEOOXOJUMOCTh HX
MIPOBEPKHU;

® [IOHMMaHUE CYIIHOCTH QJITOPUTMHYECKUX NPEANUCAHUI W yYMEHUE JIeMCTBOBaTh B
COOTBETCTBUU C MPEJIJIOKEHHBIM aITOPUTMOM.

Yuenuk 7 kijacca B pe3yJibTaTe 0CBOCHHSI IPOrpamMMBbl 110 ajiredpe Ajs 7 Kiaacca
HAY4YHTCH:

® BBIOJIHATH BBIYHUCIECHUS C JEHCTBUTEIBHBIMU YHUCIIAMY;

® pemaTh ypaBHEHHUsI, HEPABEHCTBA, CHCTEMbI YPABHEHUM U HEPABEHCTB;

e pemaTh TEKCTOBBIE 33JaYM ApUPMETUYECKUM CIOCOOOM, C TOMOUIbIO COCTABICHHUS U
pelnieHusl ypaBHEHUH, CUCTEM YPaBHEHHWI U HEPABEHCTB;

® JCIIOJIB30BaTh aNreOpanyecKuil sS3bIK JAJIs OMHMCAaHUS INPEIMETOB OKPYXKAIOIIEro MHupa U
CO3JaHUs COOTBETCTBYIOIIUX MATEMAaTUYECKUX MOJEIEH;

® [IPOBEPUTH MPAKTUUECKUE PACUETHI: BBIUUCIEHUS C TPOLICHTAMH, BBIUNCIIEHUS C YHCIOBBIMU
IIOCJIEIOBATEIILHOCTSAIMY, ~ BBIYMCIICHUS ~ CTaTUCTUYECKUX  XAPAKTEPUCTHUK, BBIIIOJIHECHUE
NpUOIMKEHHBIX BBIYMCICHUN;



® BBLIMOJTHATH TOX/IECTBEHHBIC TPEOOPa30BaAHUS PAIIMOHATBHBIX BRIPAKEHUMN;

® BBLINOJIHATH ONEPAUU HAI MHOKECTBAMU;

e rcciIenoBaTh GYHKIUU M CTPOUTH UX TpaduKy;

® UUTATh W HCIOJH30BATh MH(POPMAIHUIO, MPEICTABICHHYIO B BHJE TAOIUIIBI, TUArPaMMBI
(cTonOYaToN UM KPYroBOiA).

B pe3yJibTaTe 0CBOCHUSA NMIPOrpaMMbI anreﬁpa s 7 kiaacca YYE€HUK INOJYYHUT
BO3MOKHOCTb HAYYHUTLCH:

®  BBINOJIHATH MHOTOIIIATOBBIC TIPE0OPa30BaHUs PAIlHOHALHBIX BBIPAXKCHUMN, IPUMCHSIS
MIMPOKUN HAOOP CIIOCOOOB U MPUEMOB;IPUMEHSTH TOXKICCTBEHHBIC TPEOOPA30BAHUS JIS
peIeHsI 3a]1a4 U3 PA3IIMYHBIX Pa3/eloB Kypca (Harpumep, Uil HaX O3KICHUS
HanOOJIBIIET0/HANMEHBIIIETO 3HAYCHUS BRIPAKEHUS );

® OBJIQJICTh CIICIUAIBHBIMU IPUEMAMH PEUICHUS YPABHEHUN M CUCTEM yPaBHEHUI; YBEPCHHO
MPUMEHSTH anmnapaT YpaBHEHHH JUIs PEIICHUsT pa3HOOOPa3HBIX 3a/1a4 U3 MATCMAaTHKH,
CMEKHBIX MTPEIMETOB, MPAKTHKH;

® TPUMEHSATH rpaduuecKue MPEJACTABICHUS JIJIsl HCCIICIOBaHUS YPAaBHEHUH, CUCTEM
ypaBHEHUH, coAepKaAIIUX OYKBEHHbIE KO3 PHUIIMEHTHI.

Il. Conep:kanue yueOHOro npeamera.
1. Boipaxenusi. ToxnecrBa. YpapHenus. (22 4)
Yucnossle BblpaxeHus. Beipaxkenus ¢ nepemeHHbIMu. CpaBHEHHUE 3HAUE€HUN BhIpakeHUil. CBOi-
cTBa JeiictBuil Hax uuciaamu. ToxnaectBa. TokIecTBEHHbIE MPEOOPAa30BaHMSI BBIPAKECHUIA.
YpaBHeHHEe U ero KOpHM. JIMHeNWHOe ypaBHEHHE C OJHOM mepemeHoil. Pemenue 3amau ¢
nomouiblo ypaBHeHuil. Cpennee apudmernyeckoe, pa3mMax M Mojaa MenuaHa Kak cTa-
TUCTUYECKAs] XapaKTEPUCTUKA
2. ®yukumu. (11 yacos).
Yro takoe QpyHKIuMsA. Beruncnenue 3Hauennit pyHkuuu mno gopmysie. I'padux pynkuuu. [psamas
PONOPLUOHAILHOCTD U €€ rpaduk. JInneliHas GyHKIUS U ee rpaduxk.
3. CTeneHs ¢ HATYpPaJabHBIM Noka3areseM. (11 yacoB)
Onpej:[eneHHe CTCIICHU C HaTypaJbHBLIM MTOKA3aTCICM. YMHOKEHHE U NEJICHUE CTENICHEN. Bo3senenue
B CTEIIEHb IIPOM3BeNeHUs U creneHu. OQHOWIeH U ero cranaapTHeld Bua. ClIOKEHHE U BbIYM-
TaHUE OJIHOYJICHOB. YMHOXXEHHME OJHOWICHOB. BbIHeceHHe 00IIero MHOXKHUTENS 3a CKOOKH.
YMHOXEeHHe MHOTOWIeHa Ha MHOTO4YIEeH. Pa3nojkeHne MHOrowwieHa Ha MHOXKHUTEIH CIOocOOOM
TPYIIUPOBKH.
4.

p. (19 uacos)

Bo3Benenne B KBajpaTr CyMMBl M Pa3HOCTH JBYX BbIpakeHHH. Bo3BeneHue B KyO CyMMBI U
Pa3HOCTH JIBYX BBIPAXKEHUW. YMHOKE€HHE PA3HOCTH JBYX BBIPAXKEHHMH Ha MX Cymmy. Pasio-
JKEHHE PA3HOCTH KBAJApaTOB HAa MHOXKUTENU. Pa3nokeHHe Ha MHOXXUTEIM CYMMBI U Pa3sHOCTH
KyOoB. IIpeoOpa3oBaHue 11€10r0 BhIpaXKEHHUs B MHOTOWIEH. [IpuMeHeHne pa3ingHbIX CIoco00B
Pa3IoKEHUS HA MHOKUTEIIN.

5. Muozounenwt (17 uacos)

MHorowieH u ero craHgapTHbId BuZ. ClI0KEHHWE W BBIYUTAHHE MHOTOYJIEHOB. YMHOXKEHUE
ONHOYJIEHA HAa MHOrOWIeH. BplHeceHHe OOIIEro MHOXHTENS 3a CKOOKHM. YMHOMKEHHUE
MHOTOYICHa Ha MHOTOWIEH. Pa3noxenne MHOrowieHa Ha MHOXKUTEIH CIIOCOOOM TPYIITUPOBKH.
Jloka3aTenbCTBO TOXKICCTB.

6. Cucmemvt nuneinwix ypaguenut. (15 uacos).

JluneiiHoe ypaBHeHHE C JBYMsl MepeMeHHbIMU. [paduk nMHEHHOro ypaBHEHUS C JABYMS
nepeMeHHbIMH. CHCTEMBI JIMHEHHBIX YpaBHEHUH ¢ 1ByMsl mepeMeHHbIMU. Cr1oco0 1MoACTaHOBKH.
Crnioco6 croxenust. Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM YPaBHEHUMH.

7. lloBTopenue (10 wacoB). CiioXkeHHE U BBIYUTAHHE OOBIKHOBEHHBIX JPOOEH M CMEUIaHHBIX
qucen



YMHOXKEeHHEe H JAeneHue apoOeit JleWcTBUS ¢ OTpULATENbHBIMH YHCIaMH. Bpruucienue
IIPOLIEHTOB.

Oyukuuu. OpgHouwleHbl. MHorowieHsl @OpMylibl COKpAIIEHHOrOo yMHOXeHHs Cucremsl
JMHENHHBIX ypaBHEHMH. Pemenue 3a1au Ha IBM)KEHUE U HA COBMECTHYIO paboTy

AJgreopa 8

Ilinanupyembie pe3yJibTaThl OCBOCHUS YY€OHOI0 NpeaMeTa

«Aareopa»-8

JIMYHOCTHBIE
Y obyuarowuxcsa 6yoym cgpopmuposanol:
v YMEHHE SICHO, TOYHO, TPAMOTHO HM3JlaraTb CBOM MBICIIM B YCTHOM W MHUCHMEHHOM
pedn, MOHMMATh CMBICH TOCTABJICHHOW 3aJayM, BBICTPAaWBaTh apryMEHTAIMIO, TPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI;
v\ KPUTHUYHOCTH  MBIIUIEHHWS, YyMEHHE PpACIO3HABAaTh  JIOTUYECKH  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;
v/ IpeicraBieHHE O MareMaTHYECKOW HayKe Kak cdepe YellOBEYECKOU IeATENLHOCTH, 00
JTamnax ee pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHSI IMBUIIM3ALINY;
Mo2ym 66imb CHOPpMUPOBAHDL:
v\ KpeaTWBHOCTh MBINUICHNS, WHHUIMATHBA, HAaXOMYUBOCTh, AKTHBHOCTH IPH PEIIEHUH
MaTeMaTHYECKUX 3a7ay;
v\ yMeHWE KOHTPOJMPOBATH TPOLECC ¥  pe3yibrar y4eOHOM  MaTeMaTH4eCKOM
NeSITeTbHOCTH;
v CIIOCOOHOCTH K AMOIIMOHATILHOMY BOCIHPHATHIO MaTeMaTHYEeCKHMX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHU;

MNPEJIMETHBIE
Obyuarowuecs Haywamcsi:

IPUMEHATh OCHOBHOE CBOMCTBO ApOOH;

MpaBUITy IEHCTBUH C anreOpandecKuMu ApOoOsMH;

NpaBUJIaM JACUCTBUI CO CTENICHSIMH C IIEIBIMH ITOKa3aTeIsIMHU;

3aITMCH YHCEeTl B CTAaHIaPTHOM BHJIE,

MMOHATHUIO KBAAPATHOT'O KOPHA U apI/I(I)MeTI/I‘{eCKOI‘ 0 KBaIpaTHOI'O KOPHA,

NN N N RN

CBOICTBaM apu(METHIECKIX KBaJIPATHBIX KOPHEH;

Obyuarowuecs nory4am 603MOHCHOCMb HAYUUMbCAL:

v COKpaImiarh aaredpanyeckue apoou;

v BBITIOJTHATH apu(METHIECKIE TEHCTBUS C anreOpandecKuMu ApOoOsIMH;

v HCIIOJIb30BaTh CBOMCTBA CTEIICHEH C LCJIBIMU MMOKA3aTCIIAIMU ITPU pCHICHUHA 3a1a4;



v 3alMCbIBAaTh YHUCJia B CTAHJAPTHOM BUJIC;

v BBITOJIHATH TOX/IECTBEHHBIE ITPE00Pa30BaHUs PallMOHAIbHBIX BHIPAKEHUM;
y e E
v cTpouts rpadukn Gpynximit Y = kx+Db VY= XZ, X ¥ MCIOIB30BaTh UX CBOMCTBA
IIPY pELICHUH 33/]a4;
v BBIUUCIIATH apuMeTHdecKue KBaJapaTHble KOPHHU;
v MPUMEHSTh CBOMCTBA apu(PMETHYECKUX KBAJAPATHBIX KOPHEH MpHU pPELICHUH 3a/1a4;

y =x

v CTpouTh rpaduk QyHKIHUU U HUCIOJIb30BaTh €ro CBOMCTBA MpPH PEUICHUH
3ajady;

v peliaTh KBaJIpaTHbIE YPaBHEHUS;

v MPUMEHSTh TeopeMy Buera npu pemennn 3aaady;

v pelarh Leble paluoHaIbHbIE YPAaBHEHUS METOAOM pa3jOKEHUs HA MHOXHUTEIU U

MCTOAOM 3aMCHBI HCHSBGCTHOﬁ;

v pemats ApoOHbIE YpaBHEHHUS;

v pemiaTh CUCTEMBI PAallMOHATBHBIX YPABHCHHUIA;

v peuiaTh TEKCTOBBIC 3a7]a4H C MOMOIIBIO KBAJIPATHBIX M PAIIMOHAIIBHBIX YPAaBHEHHUH U
UX CUCTEM;

v HAaXOJHUTh pPEHICHUS <«OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX

UCIIOJIb3YIOTCSl MaTEMAaTUYECKUE CPEJICTBA;

v co37aBaTh MPOAYKT (pe3ynbTaT MPOEKTHOW JESATENHHOCTH), JIS W3YyYEHUS W
ONHUCaHUsl KOTOPOIO UCTIONb3YIOTCA MAaTEMAaTHUYECKUE CPEICTBA

v OCHOBHBIM METOJIaM PEILIEHUS CUCTEM PAllMOHAIbHBIX YPABHEHUII.

METAINIPEIMETHBIE

Pezynamuenovie

Obyuarowuecs Hayvamcs:

O TepBOHAaYaJbHBIE MpPEACTaBICHUA 00 UAEIX U O MeToJax MaTeMaTUKH Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, CPEACTBE MOJICIINPOBAHUS SBJIICHUN U ITPOLIECCOB;

O yYMEHHUE BHJIETh MaTeMaTHYECKYIO 3a/lady B KOHTEKCTE IMPOOJIEMHON CUTyallud B APYTUX
JUCLHUIIIINHAX, B OKPYXKAIOLIEH KU3HH;

O yMEHHUE HaXOIUTh B Pa3IMYHBIX UCTOYHHUKAX MH(OpMAINIO, HEOOXOAUMYIO JIJIsl peIIeHUs
MaTeMaTUYeCKUX MpoOiieM, MPEJCTaBIsATh €€ B MOHATHON ¢dopMe, IPUHUMATh PELIEHUE B
YCIIOBUSIX HETIOJHOM U N30bITOYHON, TOUHON U BEPOSTHOCTHOM HH(pOpMaLny;

O yMEHHE NMOHHMMATh M MCIOJB30BaTh MAaTEMAaTUYECKHE CPEACTBA HAIIAIHOCTH (Tpaduku,

JTUarpamMMbl, TaOTUIIBI, CXEMBI U Jp.) AJISl WILTIOCTPALUN, HHTEPIPETALMU, apTyMEHTAIIH;



Obyuarowuecs noIy4am 603MONCHOCHb HAYUUMbCAL:

O YMEHHE BBIJBUTATH TUIIOTE3bI IPU PEIICHUH y4EOHBIX 3a]1a4, TOHUMATh HEOOXOIUMOCTh
WX MPOBEPKH;

O yMEHHE TNPUMCHATh WHIYKTHBHBIC W JCAYKTUBHBIC CIOCOOBI pacCYXICHHH, BUICTh
pa3JInYHbBIC CTPATETUHN PEIICHUS 3a/1a4;

O TIOHMMAaHHE CYIIHOCTH QJITOPUTMUYECKUX MPEANUCAHUN M YMEHHE JCHCTBOBAaThH B
COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;

O YMEHHE CaMOCTOSITEIILHO CTaBUTh II€JTH, BEIOUPATH M CO31aBaTh AITOPUTMBI JJIsI PEIICHUS
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIEeM;

o YMCHHE IUIAHUPOBATh U OCYIICCTBISAThH JCATCILHOCTD, HAIPABICHHYIO Ha PEIICHUE

3aZla4 UCCJICAOBATCIILCKOTI'O XapaKTepa,

Iloznasamenshute
Obyuarowuecs Hayuamcsi:
v BBIJICJIATH CYIIECTBEHHOE M HECYIIECTBEHHOE B TEKCTE 3aJa4M, COCTABISATH KPATKYIO
3aIKCh YCIOBHS 33/1a4H;
v MOJIEJIMPOBATh YCIOBUS TEKCTOBBIX 33]]a4 OCBOCHHBIMH CIIOCO0aMU;
v yCTaHABJIMBATh 3aKOHOMEPHOCTH M HCIIONB30BaTh WX IPH BBIIIOJHEHUU 33/1aHUHN
(TPOJOIIKATh PSIl, 3alONHATH MyCThIE KIIETKH B TAaOJHIIE, COCTABJIATh PAaBEHCTBA M peEIIaTh
3aJ]a4u 10 aHAJIOTHH);
v OCYILECTBIISATh CHHTE3 YHUCIOBOTO BhIpaXKE€HUs (BOCCTaHOBJIEHUE Ae()OPMUPOBAHHBIX
PaBEHCTB), YCIIOBHSI TEKCTOBOW 3afaudl (BOCCTAHOBIICHHE YCJOBHS MO PHCYHKY, CXEME,
KpaTKOM 3alucH);
v KOHCTPYUPOBATh reoMeTpuyeckre (GUrypsl U3 3aJlaHHbIX YacTei, JOCTpauBaTh 4yacTb
JI0 33JaHHON TreoMeTpU4ecKoil (QUrypbl, MBICIEHHO NEIUTh FEOMETPUYECKYyl (GUrypy Ha
4acTu;
v CpaBHUBATh M KJIACCH(PHUIIMPOBATH YMCIIOBBIC M OYKBEHHBIC BBHIPAKEHHS, TEKCTOBBIC
3aJa4u, reOMeTpudecKkre (QUrypsbl 10 3alaHHBIM KPUTEPUSIM;
v NOHUMAaTh MH(GOpPMAIMIO, MPEICTABICHHYI0 B BHUAE TEKCTa, CXEMbl, TaOJHIIbI,
JIOTIONTHATh TAOJUIBI HEOCTAOIIMMH JTAHHBIMH, HAXOIWUTh HYKHYIO HWH(POpPMAIHIO B
yueOHUKE.

Obyyarowuecs noaryyam 603MOHCHOCHb HAYUUMbCA:
v MOJICIUPOBATh YCIOBHSI TEKCTOBBIX 3ajad,

v pemarh 3aJa4u pa3HbIMH CIIOCO0aMH;



v YCTAaHABJIMBATH NPUUINHHO-CICACTBEHHBIC CBA3H, CTPOUTH JIOTHYECKOC PACCYKICHUC,

MMPOBOAWUTH aHAJIOTUH N OCBAMBATh HOBBIC HpI/IéMBI BBI‘-II/ICJIGHI/If/'I, CIIOCOOBI peliCHus 3a/1a4,

v MPOSIBIISATH TIO3HABATEILHYIO HHUIIMATUBY MPHU PEIICHUH KOHKYPCHBIX 3a/1a4;

v BBIOMpaTh HambOosee A (HEKTUBHBIE CITOCOOBI BBIYHMCICHUS 3HAYCHHUS KOHKPETHOTO
BBIPA)KCHUS;

v COTOCTABJIATh WH(OPMAILIMIO, TPEICTABICHHYIO B Pa3HBIX BHJAX, 0000maTh ¢,

HCIIOJIB30BAaTh IIPU BBINTOJIHCHUN 3aﬂaHHﬁ, NEepCBOAUTDH I/IH(I)OpMaI_II/IIO n3 OAHOTO BHIA B

ApyTou,

HaxO0JIUTh HY)KHYIO HH(POPMAIIUIO B IETCKOW SHIIMKIIONeuH, MHTEpHEeTE.

Kommynuxamuenuvie

Obyuarowuecs nayuamcs:
v COTPYIHMYATh C TOBAapHILAMU IPH BBHINOJIHEHUM 33/JaHUN B Iape: YCTaHABIIMBATH
04EepENHOCTh ACHUCTBUM;
v OCYLIECTBIISATh B3aUMOIIPOBEPKY;
v o0CyXJ1aTh COBMECTHOE pelleHue (mpenjgaraTh BapUaHThl, CPaBHUBATh CIIOCOOBI
BBIUMCJICHHSI UJTU PELIeHUs 3a/1a4H );
v 00BEAMHSTD MOYYEHHbIE PE3yJIbTaThl (IIPU PEIIEHNH KOMOMHATOPHBIX 33a4);
v 3aJaBaTh BOMPOCHI C IIEJIbIO MOJTYYEHUs HYKHON HH(DOpMaIUH.

Obyuarowuecs noiyuam 603MOACHOCHb HAYYUMBCL:
v YUNUTHIBaTh MHEHHE MapTHEpPA, ApPryMEHTUPOBAHO KPUTHUKOBATH JOMYILEHHBIE
omuOKH, 000OCHOBBIBATH CBOE PEIICHUE;
v BBITOJIHATH CBOIO YacTh 00s3aHHOCTEH B X0J1€ TPYNIIOBOIl pabOThI, yUUTHIBas OOLIHI
IJIaH JEUCTBUI U KOHEYHYIO LIETIb;
v 3aJaBaTh  BONPOCHI C IIEJIbI0  [JJAaHUPOBAHUS  XOJa  peUIeHHs  3ajJaud,

dbopMyITUpOBaHUS TTO3HABATEIBHBIX 1IE€JIEH B X0/1€ TPOCKTHOM JIeATETLHOCTH.

Copepxanue 00y4yeHus

Paunonansupie apoon. PallMoOHaNbHast JpoOb. OCHOBHOE CBOWCTBO ApoOH, COKpalleHHe
npobeil. ToxxaecTBeHHbIE MPeoOpa30BaHUs pPallMOHAIBHBIX BbIpaxkeHU. OYHKIUSA y = k/x U ee
rpaduxk.

Kpagpatuwie kopun. 1IOHATHE 00 UWppaluMoOHANBHBIX yHchax. OOmue cBeAeHUs O
nercTBUTENbHBIX uuciax. KeagpaTHblii kopeHb. [loHATHE O HAXOXICHHMM NPUOINKEHHOTO
3HAYCHMsI KBaJapaTHOro kopHs. CBOWMCTBa KBaapaTHBIX KOpHEH. [IpeoOpazoBanms BhIpaKEHUH,
coJiepKalX KBagpaTHble KOpHU. DYHKIUS y = Vx,ee CBOICTBA U rpaduk.




Keanpatubie ypasuenns. KBazipaTHOe ypaBHeHue. @opMyna KOpHEW KBaJApaTHOTO YPaBHEHHS.
Pemenne panuoHanpHbIX ypaBHeHUN. Pemenue 3ana4, NpuBOASIINX K KBaAPATHBIM YPaBHEHUAM
Y IIPOCTEUIINM pPallMOHAIbHBIM YPAaBHEHHUSM.

Hepagenctsa. UM CIIOBBIE HEPABEHCTBA U UX CBOMCTBA. [IoWwIeHHOE CI0XKEHUE U YMHOKEHHE
YHUCIOBBIX HEPaBEHCTB. [lOrpemHoCTs U TOYHOCTh MPUONMMKEeHUs. JIMHEeiHbIe HepaBeHCTBA C
OJIHOM IEPEMEHHON U UX CUCTEMBI.

Crenenb ¢ neasiv noxasatenem. CTEIIEHb C LIEJIBIM IOKa3aTeslieM U ee cBoicTBa. CTaHgapTHBIN
By umcia. [IpubnuxeHHble BEIYUCIIECHUS.

neventet  crammermkn. COOp M IPYNNMPOBKA CTATUCTUYECKMX JaHHBIX. HarmsgHoe
IpeCTaBIeHNE CTATUCTUYECKON HH(POPMALIUH.

O0o0maronee noBTopeHue.

Ajareopa 9

JInyHOCTHbIE, MeTanpeaMeTHbIE U NPpeAMEeTHbIe pe3ysbTaThbl
ocBoeHuA anredopbl B 9 Knacce

MNporpamma obecneunBaeT AOCTUXKEHME CNeayloLWnX pe3ynbTaToB OCBOEHNS 06pasoBaTenbHON
nporpaMMbl OCHOBHOIO 00LLEero oopa3oBaHus:

JIUYHOCMHbIE!

1. CdopMUPOBAHHOCTbL OTBETCTBEHHOIO OTHOLLEHWS K YYEHUIO, TOTOBHOCTb U CMOCOBGHOCTM
06yyatoLLMXCs K cCaMopa3BUTUIO U CaMO0bpa3oBaHN0 HAa OCHOBE MOTUBALIMUN K OBYYEHNIO 1
Nno3HaHuto, BbIGOPY AanbHelero obpasoBaHns Ha 6a3e OpUeHTUPOBKN B Mupe npodheccui
N NpogeCccrMoHanbHbIX NPeanoYTEHNN, 0CO3HAHHOMY MOCTPOEHUIO MHAMBUAYANbHOM
o6pa3oBaTeNnbHON TPAEeKTOPUN C YYETOM YCTOMYMBLIX MO3HABATENbHLIX UHTEPECOB;

2. COPMUPOBAHHOCTb LIENIOCTHOrO MUPOBO33PEHUS, COOTBETCTBYHOLLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HayKn U OGLLECTBEHHON NPaKTUKY;

3. chopMUPOBAHHOCTb KOMMYHUKATUBHOM KOMMNETEHTHOCTM B OBLLEHNM U COTPYAHNYECTBE CO
CBEPCTHMKaMW, CTapLUMMK U MiaglwmnMm, B obpasoBaTenbHOM, 06LLIECTBEHHO MOME3HOMN,
y4eBHo-1ccnenoBaTenbCKon, TBOPYECKOW U APYrMX Buaax AesTENbHOCTY;

4. yMeHUe SICHO, TOYHO, FPaMOTHO M3naraTb CBOM MbICIN B YCTHOWM U MMCbMEHHON peyn,
MOHMMAaTb CMbICIT MOCTaBIIEHHOW 3a4a4u, BbiCTpamMBaTb apryMeHTaumio, NpuBoauUTb
npUMepbl U KOHTPMPUMEPSI;

5. npepgcraBneHne 0 MaTeMaTU4eCKon Hayke Kak cdepe YerloBe4eckon aesTenbHoCTu, 06
aTanax eé pas3BuTus, O €€ 3Ha4YMMOCTU AN Pa3BUTUS LMBUNN3aALNN;

6. KPUTUYHOCTb MbILLUNIEHUA, YMEHNE paCno3HaBaTb JIOrM4YEeCKN HEKOPPEKTHbIE BblCKa3biBaHUA,
oTnn4yaTb rmnoTeay oT (baKTa;

7. KpeaTnBHOCTb MblLWIeHnda, uHnumaTmnea, Haxoa4nBoCTb, aKTUBHOCTL MpU peLleHnin
anre6pamquK|/|x 3aau;

8. yMeHue KOHTPOnMpoBaTb NPOLIECC U pe3ynbTaT y4ebHON MaTeMaTUYeckon AeaTenbHOCTH;

9. CMnocoBHOCTb K 3MOLIMOHANbHOMY BOCMPUATUIO MaTeMaTnyeckmx o0 bekToB, 3agau,
peLueHnin, paccyXgeHunin.

MemarnpedOMemHsble:

1. yMeHue camoCTOATENBbHO NMaHMPOBaTL anbTEPHATUBHLIE MYTW OOCTUXKEHUS Lenen,
0CO3HaHHO BblbupaTb Hanbonee addekTnBHbLIE CNOCODLI peLlleHns y4ebHbIX 1
no3HaBaTernbHbIX 3a4ay;

2. YMeHWe OCYLLECTBMSATb KOHTPOSIb NO pe3ynbTaTy M No cnocoby AENCTBUSA HA YPOBHE
NPOM3BONIBHOrO BHUMaHUSi U BHOCUTb HEOOXOAMMbIE KOPPEKTUBSI;



3. yMeHVe afiekBaTHO OLiEHMBAaTb NPaBUbHOCTb UMK OLLMBGOYHOCTL BbIMONTHEHUS Y4eGHOW
3afaum, eé 0GbEKTUBHYIO TPYAHOCTb U COGCTBEHHbIE BO3MOXHOCTM €€ peLLeHUs;

4. 0CO3HaHHOE BrnaaeHue NormYeckMmMmmn OeicTBUAMMN onpeaeneHms NoHATUIN, 0600LLeHs,
YCTaHOBIEHMS aHanNoruii, KnaccudukaumMm Ha OCHOBE CaMOCTOSITENBLHOMO Bblibopa
OCHOBaHWI 1 KpUTEPUEB, YCTAaHOBINEHWUS POOO-BMOOBbLIX CBA3EN;

5. yMeHue ycTaHaBnMBaTb NPUYNHHO-CINEACTBEHHbIE CBSA3U; CTPOUTb NOMMYeckoe
paccyxaeHue, ymo3akntoyeHme (MHOYKTUBHOe, AedYKTUBHOE M MO aHarorum) U BbiBOAbI;

6. yYyMeHune co3gaBaTtb, MPUMEHATb U npe06pa303b|BaTb 3HaKoBOCMMBOJ1M4ECKMNE CpeacTea,
Moaenn n cxembl AnAa peweHna yLIeGHbIX M NO3HaBaTeslbHbIX 3a4a4;

7. yMeHMe opraHu3oBbIiBaTb y4ebHOE COTPYOHNYECTBO M COBMECTHYHO OEATENbHOCTb C
yumTenem n cCBepCTHUKaMu: onpeaendaTb Lenu, pacnpeaeneHne oyHKUMA 1 ponen
YYaCTHUKOB, B3anModeNCTBUE 1 00LmMe cnocodbl paboThbl; ymeHne paboTaTtb B rpynne:
HaxoauTb obLlee peLleHme u paspeLlaTtb KOHMMKTbI Ha OCHOBE COrnacoBaHusi NO3NLUN U
y4€Ta NHTEePEeCOB; CryLaTb NapTHEPA; OpPMYnMpoBaTb, apryMeHTUpoBaTb U OTCTauBaTb
CBO& MHEHWUE;

8. ccopMUpOBaHHOCTL y4ebHOM 1 06LLEeNONb30BaTENbCKON KOMMETEHTHOCTM B 06nacTu
MCMonb30BaHNs MHPOPMAaLMOHHO-KOMMYHUKALMOHHbIX TexHonormn (UKT- komneTeHTHOCTH);

9. nepBoHavarnbHble NpeacTaBneHns 06 naesx u 0 MmeToaax MaTeMaTuku Kak 0o
YHUBEPCanbHOM S3bIKE HayKu 1 TEXHUKM, O CPEeACTBE MOAENMPOBaHUA ABNEHUI 1
NpOLECCOB;

10. ymeHuWe BUAeTb MaTeMaTUYECKYHo 3afady B KOHTEKCTE NPOGNEMHON cuTyaumm B Apyrmx
AVCUMNIINHAX, B OKPY>KAIOLLIEN XXN3HU;

11. ymeHue HaxoauTb B pasnmyHbIX UCTOYHMKAX MHGOPMaLM0, HEOBXoaUMYIO AN peLleHns
mMaTemMaTnyeckmx npobnem, n NnpeacTaBndaTb €€ B NOHATHOW (hopMe; MPUHMMATh peLleHue B
YCIOBUSIX HEMOJHOM U N30bITOYHON, TOYHOW U BEPOSTHOCTHON MHAOPpMaLnu;

12. ymeHMe NoHUMaTh U UCMoNb3oBaTb MaTemMaTUYeckue CpeacTBa HarnaaHOCTU (PUCYHKN,
YyepTexu, CXembl 1 Ap.) ANa UNMCTpaLMKn, MHTepnpeTauun, apryMmeHTauum;

13. ymeHue BblaBUraTh rMnoTesbl Npu peLleHnn y4ebHbIX 3a4a4y v NoHMMaTb HEOBXOAMMOCTb WX
NPOBEPKY;

14. YMEHUEe NPpUMEeHATb MHOYKTUBHbIE N OEeOYKTUBHbIE crnocobbl paccym,quMVl, BMOeTb
pas3nnyHble CTpaTernm peleHna 3agav,

15. noHnmaHue CYLLHOCTH alnropuTMUYECKNX npe,u,nmcaHMPl n ymeHune OencTeoBath B
COOTBETCTBUM C NpenoXXeHHbIM anropuTtMom;

16. YMeHNe CaMOCTOATESIbHO CTaBUTb LIENN, BbI6VIpaTb M co3agaBaTb anropuUTtMbl Ana peleHna
y‘-le6HbIX MaTeMaTn4eCcknx npo6neM;

17. ymeHve nnaHMpoBaTb U OCYLLECTBNATL AEeATENbHOCTb, HanpaBneHHyo Ha peLleHve 3agad
ncenenoBaTesibCKoro Xxapakrepa,

MpeamMmeTHbIMUK pe3ynbTaTaMmu N3y4yeHund anre6pb| B 9 Knacce siIBNATCS cnegywwme ymeHusa:

KeadpamuuHas chyHKUUSI:

1. cTpouTb rpaduk KkBagpaTM4HON PyHKLUN U MPUMEHATL rpadmnyeckme npeactaBneHns ans
peLleHnst HEpaBEHCTB BTOPOW CTEMEHN C OAHON NEPEMEHHOM;

2. BbINONHATb NpocTenwmne npeodbpasoBaHns rpadnkoB QYHKLMINA;

3. HaxoguTb 0bracTtb onpeaeneHns n obnacTte 3HaAYEHUIA PYHKLMU, MPOMEXYTKM
3HaKOMOCTOSAHCTBA, MPOMEXYTKM BO3pacTaHus 1 yobiBaHUs YHKLMIA, HanborbLiee n
HauMeHbLLEee 3Ha4YeHNs], TOUKM NepeceyeHns rpadmka KBagpaTuiHOM OYHKLMM C OCAMMU
KoopauHaT, Hynu dyHKUUuY;



4. HaxoOuTb 3HaYeHUs PYHKUMI, 3aaaHHbIX chopmynon, Tabnuuen, rpadukom; pelatb
obpaTHyto 3agaudy;

5. peluaTb KBaapaTHble YpaBHEHUS, OnNpeaensiTb 3HaKu KOpHeN;

6. BbIMNONHSTL Pa3foXKeHe KBaApaTHOIO TPEXUIeHa Ha MHOXUTENN;

7. peluaTb KBagpaTHOE HepaBEeHCTBO METOAOM UHTEPBAroB.
YpasHeHusi u HepageHcmea ¢ 00HOU repemMeHHOU:

1. pewaTb Uenble ypaBHEHUS METOAOM BBEAEHMS HOBOV NepeMEHHON; pasrioXXeHneM Ha
MHOXWTENN U rpadnyeckmm crnocobom;

peluaTb CUCTEMbI ABYX YPABHEHWI C ABYMS NepeMeHHbIMU rpadduyeckm crocobom.
YpaeHeHus1 u HepaseHcmea ¢ 08yMsi NepeMEeHHbIMU:

pewatb ypaBHEHUA C ABYMA NepeMeHHbIMU crnocobom NoacTaHOBKM U CNOXEHUS;

N

pewlaTb 3a4adn Ha COBMECTHYHO paboTy, Ha ABMXEHME U Apyrne COCTaBNEHNEM CUCTEM
ypaBHEHUN.

=

lpoepeccuu:

1. noHnmaTtb 3HayYeHud TePMNUHOB «4J1€H nocfieaoBaTesibHOCTU», «KHOMEpP 4iieHa
nocrneanoBaTesibHOCTUY,

2. HaxoauTb pasHOCTb apMdPMETUYECKOWN NPOrpeccun, Cymmy N NepBbIX Yr1EHOB
apugMeTMYECKO Nporpeccum u Nbon YneH apudmMeTUYeCcKom Nporpeccum;

3. BblUMCHIATbL M0G0 YNeH reoMeTpryeckon nporpeccu no popmyne, 3HaTb CBONCTBA YNEHOB
reoMeTpUYECKON NPorpeccun, HAXOAUTb CYMMY N NEPBbIX YNTEHOB rEOMETPUYECKON
nporpeccuu;

4. BbISBNATb, Kakasi NOCNe0BaTENbHOCTb SABNAETCS apnuPOMETUHECKON (reOMETPUYECKON),
ecnu ga, To HaxoauTb d (q);

5) NpMMeHATb pasnuyHble cnocobsbl 3apaHus apugmMeTnyYeCKoN n
reoMeTpuyeCcKon nporpeccuin npu peLlieHnm 3agayv (ocobeHHO npwm
PEeLUEHUN «KU3HEHHbIX» — KOMMETEHTHOCTHbIX 3aday);

CmerneHb ¢ payuoHarbHbIM 10Ka3amenem:

1. cTpouTb rpauk yHKUUKM ¥ = X", 3HaTb CBONCTBA CTENEHHOW (PYHKLNM C HaTypasibHbIM
nokasartenem, yMeTb peLlaTb ypaBHEHUS X" = & MPU YETHbIX Y HEYETHbIX 3Ha4YEHUAX N;

2. BbINOMNHATL NpOCTeNLLnE NpeobpaszoBaHUs 1 BbIYUCIEHMUS BbIPAXEHUN, COAEPXKALLNX KOPHMU,
NPUMEHNASA onpeaeneHne N n3y4yeHHble CBOMCTBa apnMeTUYECKOro KOpHS N- CTENEHN;

3. BbINOMHATL NPOCTENLLNE NPe06pPa3oBaHNS BbIPAXEHWI, CogepXKalLMX CTEMNEHM C APOOHbIM
rnokasaTernem, UCMoMb3ysi MPU 3TOM U3YYEHHbIE CBOWCTBA CTEMNEHEN C pauuoHanbHbIM
rokasaTenem.

1. OnemeHmbI cmamucmuKku U meopuu 8eposimHocmeu:

1. pewatsb KOM6I/IHaTOprIe 3a4a4n Ha HaxoXaeHune Yncna obbLEeKToB NN KoMbUHaUMn nyTem
nepe60pa BO3MOXHbIX BapunaHTOB, a TakXXe C UCnoJsib30BaHMEM MNpaBuiia YMHOXEHUA;

2. HaxoAuTb BEPOSITHOCTM CryYaiHbiX COBbITUI B MPOCTEMLLIMX Cry4Yasix.

Tembl HpoeKTHOVI pa60TbI M BUObl 0eATEeNIbHOCTU yHallnXCd, HarnpaBi€eHHbIe Ha OOCTUXEeHne
pe3yrnbTaTta OTpaXXeHbl B Tabnuue Huxe.

6. CoaoepxaHue y4yebHoro npegmeta
NnaBa 1. CBoncTBa ¢hpyHKumMin. KBagpatuyuHasa yHkumusa (22 yaca)



dyHkuua. CeorcTBa byHKumnin. KBagpaTHbIN TpexuneH. PasnoxeHue kKBagpaTtHOro TpexyneHa Ha
MHOXUTENU. OYyHKUMS y = ax® + bx + ¢, eé cBoncTBa U rpaduk. HepaBeHCTBa BTOPOW CTENEHN C
ofHoOn nepemeHHon. MeToa nHTepBanoB. YeTHas 1 HeyeTHas PyHKLMA. DYHKLUUA y =

x". OnpeneneHne KOpHs N-1n cTeneHu. BeluncrneHne KopHer n - CTeneHwu.

Lenb: paclwumpuTb cBeAEHNS1 O CBOMCTBaX (PYHKLMI, 03HAKOMUTL 0OY4YalOLLIMXCS CO CBOMCTBaAMMU U
rpadpnkomM KsazpaTuyHoOM OyHKUMU, chopMmnpoBaTth yMeHMe peluaTb HepaBeHCcTBa Buaa ax® + bx +
c0 ax® + bx + c rae a+= 0. BBeCTM NOHATME KOPHSA N -1 CTENEHMN.

B Havane Tembl cucteMaTuanpyoTca cBeeHnsa o PyHKUMsX. [TOBTOPSAOTCA OCHOBHbIE NMOHATUS:
YHKUNS, aprymMeHT, obnacTb onpeaeneHns yHkumK, rpaduk. JaroTca NOHATMS 0 BO3pacTaHumn U
yObIBaHNM PYHKLMW, MPOMEXYTKaX 3HAKOMOCTOAHCTBA. Tem cambiM co3gaeTcd 6a3a Ans yCBOeHus
CBOWNCTB KBaApaTU4HOM 1 CTENEHHOW (OYHKLMI, a Takke AN AanbHenwero yrnybneHns
YHKLMOHAMNbHbIX NPeACTaBneHnn Npu n3yvyeHun Kkypca anrebpbl U Havan aHanmaa.

MoAroToBMTENBHbBIM LWIAroM K U3yYEeHUIO CBOMNCTB KBaApaTUYHON (PYHKLMN SBRSEeTCS Takke
paccMOTpeHMe BONMpoca O KBagpaTHOM TPEXUYSIEHE N ero KOPHAX, BblAENEeHUN KBaapaTa AByyrieHa
N3 KBagpaTHOro TPEXYSIEHa, pa3noXXeHUM KBaapaTHOro TpexyrieHa Ha MHOXUTENN.

N3yyeHne kBagpaTU4HON (OYHKLUUN HAYMHAETCHA C pacCMOTPEHUS (PyHKLUMKN y=ax?, eé CBOWCTB U
ocobeHHocTel rpadmka, a Takke ApYrMx YacTHbIX BUOOB KBagpaTUYHOW OYHKUMN — OYHKLIUK
y=ax®+n, y=a(x-m)’. 3T cBeAeHMS UCMOMb3YIOTCH NPX N3YyYEeHUN CBONCTB KBaApaTUYHON (PyHKLUMK
o6uwero Buaa. BaxHo, 4To6bl 0OyyatoLLmMecs NOHAMK, YTO rpaduk PyHKUMK Y = ax® + bx + ¢ MoxeT
ObITb NOMNy4YeH 13 rpadpmka PyHKLUUKN y = ax® ¢ NOMOLLBIO ABYX NapannenbHbIX NepeHocoB. [pnémel
NnocTpoeHus rpadmka pyHKuuKM y = ax? + bx + ¢ oTpabaTbiBatOTCA Ha KOHKPETHbIX NpuMepax. Mpu
3TOM ocoboe BHUMaHue crneayeT yaenutb hopMUMpPOBaHUIO Y 00yYaloLnXCca YMeHUs ykasbiBaTb
KoOopAvHaThl BEPLUMHBI Napaborbl, ee 0Cb CUMMETPUW, HanpaBreHne BeTBen napabonsl.

Mpy n3yvyeHnmn aTon TeMbl AanbHeree pa3BuTe nosyvyaeT yMeHne HaxoauTb no rpadmky
NPOMEXYTKM BO3pacTaHns 1 yobIBaHNS (OYHKLMK, a Takke NPOMEXYTKU, B KOTOPbIX (PyHKUUSA
COXpaHsieT 3HaK.

dopmMmpoBaHue yMEHUI pellaTb HepaBeHCTBa Buaa ax® + bx + c0 ax* + bx + c rge a=0,
OCYLLECTBNSIETCS C ONOPOM Ha CBeAEeHUS O rpadpmke KBagpaTuyHOM hyHKLMM (HanpaBreHne BeTBEN
napabornkl ee pacnonoxeHue oTHocuTesnbHO ocn OX).

O6yqa+ou.|,wec;| 3HAKOMATCA C METOAOM MHTEpPBAJioB, C MOMOLLbIO KOTOPOIro pewarTcAa HeClOoXHble
paunoHalnbHble HepaBEHCTBA.

Ob6yvatolumecs 3HaKOMSITCH CO CBOWCTBaMM CTENEHHOM PYHKLMM Yy=X" NPY YETHOM U HEYETHOM
HaTypanbHOM nokasartene n.. BBoautcs NoHsATME KOpHS n-i cteneHun. OGy4yatowmecs JOMmMKHbI
MOHVMMaTb CMbICI 3anucen Buaa = , ¥, OHuM nony4yaloT NPeacTaBeHne 0 HaXOXKAEHN 3HAYEeHMI
KOPHSI C MOMOLLbIO KarnbKynsiTopa, NpuyeM BbipaboTka COOTBETCTBYIOLLMX YMEHUI He TpebyeTcs.

MnaBsa 2. YpaBHeHNA 1 HepaBeHCTBa C 0A4HOW nepemMeHHown (14 yacoB)

Llenble ypaBHeHus. YpaBHeHME C ABYMSI NEPEMEHHbIMU U ero rpadmk. CucTemMbl ypaBHEHUI BTOPOK
cTteneHn. PelleHne 3agay ¢ NOMOLLbIO CUCTEM YPaBHEHUIA BTOPOW CTEMNEHM.

Llenb: cuctematmampoBaTtb U 0606WNTL CBEAEHMS O PELLEHUN LiENbIX C OAHOW NepeMeHHON.
BbipaboTaTb yMeHWe pellaTb NPOCTEMLIME CUCTEMbI, COAepXKaLlue ypaBHEHNE BTOPOMN CTENEHN C
ABYMS NepeMEeHHbIMU, M TEKCTOBbIE 3a[a4n C NOMOLLbIO COCTABIEHUSI TakUX CUCTEM; BblpaboTaTb
yMEHUe peluaTb NPoCcTeme CUCTEMBI, CoaepKallume ypaBHEHE BTOPOW CTENEHN C ABYMS
nepemMeHHbIMU, N TEKCTOBbIE 3aa4M C NMOMOLLIbIO COCTaBNEHUsI TaKUX CUCTEM.

B aTol Teme 3aBepLUaeTcs UsyvyeHue paumoHasbHbIX ypaBHEHWUIA C OOHON nepemMeHHon. B cBAsn ¢
3TUM NPOBOANTCHA HEKOTOPOEe 0600 eHne 1 yrnybneHne ceegeHun ob ypaBHeHusax. Beogatca
MOHSATUA LIENOro pauMoHanbHOro ypaBHeHNst n ero cteneHn. ObyyaroLimecst 3HaKOMATCH C
peLlleHnemM ypaBHEHU TPeTbeN CTENEHN N YETBEPTOM CTEMEHM C MOMOLLBIO Pa3foXeHUs Ha
MHOXWUTENU U BBEOEHNS BCNOMOraTensHON nepeMeHHon. Metoa peLueHus ypaBHeHU nytem
BBELEHUS BCNOMOraTesbHbIX NepeMeHHbIX OyaeT LWMPOKO NCNONb30BaTLCA AaribHenweM npu
peLLeHnn TPUroHOMETPUYECKUX, NTorapnMmUIECKMX U OpYrnx BUOOB YPaBHEHUN.

B naHHoI Teme 3aBeplUaeMcsl U3ydeHne CUCTEM YypPaBHEHUI C ABYMS. nepeMeHHbIMU. OCHOBHOe
BHUMaHVe yaensieTcs cMcTeMam, B KOTOPbIX O4HO U3 ypaBHEHMWI NEPBOI CTENEHW, a ApYroe BTOPOM.



M3BecCTHbIN O6y‘-la}OLLI.VIMCﬂ cnocob NoACTaHOBKM HaXOAWUT 34EeCb JarnbHenwee npuMeHeHune n
Nno3BOJIAET CBOAUTb pelleHne Taknx CUCTeM K pelleHUo KBaapaTHOro ypaBsHeHuUA.

O3HakoMreHne 0by4atoLLMXCS C MpUMEpPaMn CUCTEM YpaBHEHMI C ABYMS NEPEMEHHbBIMM, B KOTOPbIX
06a ypaBHEHWs BTOPOI CTEMNEHU, AOMKHO OCYLLECTBNATLCS C 4OCTATOYHOW OCTOPOXKHOCTbLIO U
OrpaHN4YMBaTLCA MPOCTENLLIMMU NPUMEPAMMU.

MpuBneYeHne N3BECTHLIX 0by4YaroLWUMcs rpaddMKoB NO3BONSAET NPUBECTU NMPUMEPDI rpadnyecKkoro
peLlleHns cuctem ypasHeHUn. C NOMOLLbIO rpadnyeckmx npeacraBneHmii MOXXHO HarnsaHo
nokasaTtb 00y4alLMMCSs, YTO CUCTEMbI ABYX YPaBHEHUM C OBYMSI NEPEMEHHBIMU BTOPOW CTEMNEHU
MOTryT UMEeTb OAHO, ABa, TPU, YETbIPE PELLEHUS UNN HE UMETb PELLEHWIA.

Pa3pa6OTaHHbIIZ MaTemaTUyecKmi annapart Nno3BoJideT CyleCTBEHHO paClUMPUTb Krnacc
coaepXaTenbHbIX TEKCTOBbLIX 3a4aud, pelwaeMbiX C NOMOLLbIO CUCTEM ypaBHeHvu7|.

FnaBa 3. YpaBHeHUs N HepaBeHCTBa C ABYMSA NepemMeHHbiMu (17 yacoB)

YpaBHeHWe ¢ ABYMS NepeMeHHbIMU 1 ero rpadmk. CUCTEMbI ypaBHEHWIA BTOPOW cTeneHun. PelueHune
3agauy ¢ NOMOLLbIO CUCTEM YpaBHEHWIN BTOPOIA CTeneHu. HepaBeHcTBa ¢ ABYMSI NEPEMEHHBIMU U X
CUCTEMBI.

Llenb — BblpaboTaTb YMeHUe pellatb NPOCTENLLME CUCTEMbI, CoaepXKallme ypaBHEHNE BTOPOM
CTeneHun ¢ ABYMS MePEMEHHbIMM, 1 TEKCTOBbIE 3a4a4u C MOMOLLbI COCTaBIIEHUS TaKUX CUCTEM.

B naHHo TeMe 3aBepLuaeTcs U3yyeHne CUCTEM ypaBHEHWI ¢ ABYMSI nepeMeHHbiMU. OcHOBHOe
BHYMaHWe yaensieTcs CMCTEMaM, B KOTOPbIX OAHO U3 ypaBHEHUIA NEPBOI CTENEHW, a Apyroe BTOPOWA.
MN3BecTHbIN yyawmmes cnoco6 NoACcTaHOBKM HAaXoaMT 34eck AanbHelilee NpUMeHeHre 1 No3BonseT
CBOAMTb PELLEHNE TakMX CUCTEM K PELLEHWNIO KBaApPaTHOrO ypaBHEHMS. Yyalumecs A0MmKHbl yMeTb
peluaTb CUCTEMbI ABYX YPABHEHWI C ABYMSI NepPEMEHHbIMU, YKa3aHHble B codepkaHun. Pewiatb
TEKCTOBble 3aa4um anrebpanyecknm cnocoboM: nepexoanTb OT CITIOBECHOWM (hOPMYIIMPOBKM YCIOBUS
3afaym k anrebpanyeckon Mogenu nyTem cocTaBlEHUsI CUCTEMbI YpaBHEHWI; pellaTb
COCTaBIIEHHYIO CUCTEMY YPaBHEHUI; MHTEPNPETMPOBaTL pe3ynbTaT. PelaTb CMCTeMbl HEPABEHCTB
C OABYMSI NepEeMEHHbIMM.

MnaBa 4. MNMporpeccuun (15 yacoB)

Apm@mequeCKaﬂ N reomeTpuyeckas nporpeccun. CDOpMyJ'IbI N-ro 4neHa n CyMmbl NepsBbiX N 4reHoB
nporpeccun. beckoHe4yHOo y6b|Ba}ou_|,a;| reomMeTpuyeckKkas nporpeccus.

Lenb: gatb NOHATUSA 00 apndmMeTnIecKkon N reoMeTpUYeCKon NPOrpeccusix Kak YNCrnoBbIX
nocrnegoBaTenbHOCTAX ocoboro Buaa.

Mpu n3y4yeHun Tembl BBOOUTCS NMOHATUE NOCNEA0BATENBHOCTU, PA3bACHSETCS CMbICIT TEPMUHA «N-1
yfieH nocnefoBaTenbHOCTUY», BolpabaTbiBAaeTCs YMEHME UCMONb30BaTh MHAEKCHOE 0603HaYeHe.
3TN cBEAEHUSA HOCAT BCMOMOraTerbHbIA XapakTep U NCNOMb3YHTCA AN U3ydeHus apnumMeTU4eckomn
N reoMeTprYEeCKON NPOrpeccui.

PaboTta c q)OpMyJ'IaMI/I N-ro 4neHa n CyMmmbl NepBbixX N 4NeHoB I'IpOFpGCCI/II;I, NOMMUMO CBOEro
OCHOBHOIO Ha3Ha4YeHus, no3BonAdeT HeOQHOKpPaTHO BO3BpaLlaTbCA K BblHUCIIEHNAM,
TOXOECTBEHHbIM npeo6pasoBaH|/|9|M, peweHuto ypaBHeHVIVI, HepaBeHCTB, CUCTEM.

PaccmaTpuBaloTca xapaktepucTnyeckmue CBoOMCTBa apnupmeTnyeckomn n reoMeTpruyeckom
nporpeccui, YTo NO3BONSAET paclUMpPUTb KPYr Npeanaraemblx 3aaau.

naBa 5. dneMeHTbLI KOMOUHATOPUKM U TeOopuM BeposTHOcTel (13 yacos)

Kom6uHaTopHoe npaBumno yMHOXeHus1. [epecTaHoBKM, pa3meLleHus, codeTaHns. OTHocuTernbHas
YyacToTa 1 BEPOSITHOCTb CIy4alnHOro cobbITus.

U,enb: O3HAaKOMUTb 06yqarou_u/|xc;| C NOHATUAMU NepecTaHOBKU, pa3MeLlleHnsd, codeTaHnda n
COOTBETCTBYHOLLNMHU (bOpMyJ'IaMI/I Ons nogcyeTa ux Yncna; BBECTU NOHATUS OTHOCUTENBbHOM
4YacCTOTbl N BEPOATHOCTU CJ'Iy‘-IGI;IHOFO cobbITus.

I/13yqu|/|e TeMbl HA4YMNHAETCA C pelleHna 3agdad, B KOTOPbIX Tpe6yeTc;| COCTaBUTb T€ UIMN UHbIE
KOMOMHaLMM 9NEMEHTOB W. MOACYUTATb UX YMCno. PasbsacHseTcs KOM6VIHaTOpHOG npasuno
YMHOXEHUA, KOTOPOE UCMOJTHATCA B aanoHenwem npu BbiBOAE (bOpMyJ'I Ansa nogcyéTa ymcna



nepecrtaHoOBOK, paameu_l,eHm?l N coyeTaHun. I'Ipvl n3yyvyeHnn gaHHoOro matepumana Heobxoanmo
06paTVITb BHUMaHWNe o6yqar0|.u,mxc;| Ha pasnunyue NOHATUN «pa3mMeLleHne» n «covyetTaHme,
C(*)OpMI/IpOBaTb Y HUX ymMeHue onpegendatb, O Kakom Bunge KOMOMHaUMM nget peyb B 3agave.

B naHHoi TeMe oGy4atomecs 3HaKOMSATCS C HaYanbHbIMY CBEAEHUSMU U3 TEOPUM BEPOSITHOCTENA.
BBoaaTcs noHATUNA «criyvyanHoe cobbiThe», «OTHOCUTENbHAs YacToTay, «BePOSITHOCTb Cry4anHoro
coGbITUSA». PaccmaTpuBaloTcsl CTAaTUCTUYECKUI U KIACCUYECKUIA NOAX0Ab! K OnpeaeneHunto
BEPOSATHOCTM CINyYaiHOro cobbiTus. BaxkHo 06paTuTb BHUMaHNe ob6y4datoLmxcs Ha To, YTo
Knaccuyeckoe onpeaeneHne BepoATHOCTU MOXHO MPUMEHSATb TOMNBKO K TakMM MOAENSAM pearbHbIX
COGbITUI, B KOTOPLIX BCE UCXObl ABMNSATCA PAaBHOBO3MOXHbIMU.

6. MoBTOpeHne(21 yacoB)

Lenb: MNMoeTopeHue, 0600LLEHNE 1 cMcTeMaTu3aums 3HaHUN, YMEHWUIA 1 HaBbIKOB 3a Kypc anrebpsbl
OCHOBHOW 00Le0bpas3oBaTefibHON LUKOSbI.

Kputepum n HOpMbl OLIEHKM 3HAHWUIN, YMEHUIN U HaBbLIKOB 0ByYatoLmxcs no anrebpe
1. OueHka NUCbMEHHBLIX KOHTPOJbHbIX paboT 0byyatoLLmxca no anrebpe.

Ha BbinonHeHWe kaxaor KoHTporbHon paboTtbl NeNe1-5 Tpebyetcsa npubnusutensHo 40 MuHyT. Ha
BbIMOSIHEHME UTOroBOW KOHTpOrbHOM paboTbl Ne6 (B hopmate OI'3) otBoamTest 100 MuHYT (OBa
ypoka v nepemeHa Mexagy HUmn).

Mpu BbINONHEHMM 3a4aHWI rpynnbl A B Tabnnue 0TBETOB Mo HOMEPOM BbIMONTHAEMOro 3agaHuns
Ha[o NocTaBUTb HOMep BbibpaHHoOro oteeTa. OTBET K 3agaHuo BT 3anucbiBaeTca B Tabnuvue
oTBeTOoB. PeweHus 3agaHunsa C1 n C2 3anucbiBaloTCa HMXKe Tabnuubl OTBETOB.

Kaxxabii BepHbIi OTBET K 3adaHnsiM TUNoB A n B oueHnBaeTcsa B 1 6ann, 3a HEBEPHbLI OTBET U
oTCcyTCTBUE OTBeTa BbicTaBnsdetcs 0 6annos. 3a 6€30WMOOYHON peLLeHne Kaxaoro 3agaHuns

TMna C BbicTaBnsieTcs 2 6anna, peweHne ¢ HegovéTamm oueHmBaeTest B 1 6ann, 3a
He3aBepLUEHHOE peLLeHne unm oTcyTcTamne peweHus ctasutcsa 0 6annos. PekomeHagyemas wkana
nepesoga 6annoB B OTMETKM:

Bannbl 0-2 34 5-6 7-8

OTmeTKa 2 3 4 5

1. OueHka ycTHbIX oTBeTOB 0byyvatoLmxcs no anredpe.
OTBET OLeHMBaETCA OTMETKON «5», €CNY YYEHUK:

o MOJIHO pPacKpbIn coaepxkaHvue matepuana B o6beme, NpeaycMOTPEeHHOM
nporpammon 1 y4eGHIKOM;

o M3noXxun matepuan rpaMoTHbIM A3bIKOM, TOYHO UCMNOJ1b3YyA MaTeMaTU4eCKyo
TEPMUHOJTIOTUO N CUMBOJIUKY, B onpep,eneHHoﬁ Nnornyeckomn nNocneaoBaTesibHOCTY;

o MPaBWIbHO BbINOSHUI PUCYHKU, YEPTEXMN, rpacovkn, CONYTCTBYIOLLME OTBETY;

o nokasan yMeHue UIoCTPMpOoBaTb TEOPUIO KOHKPETHLIMU NpUMepamMm, NPUMEHNATb
€e B HOBOW CUTyaLuu Npy BbINOSTHEHWUN NPaKTUYECKOro 3afaHus;

o npogemMOHCTpupoBasn 3HaHue Teopun paHee N3y4eHHbIX CONMYyTCTBYHOLNX TEM,
C(bOpMI/IpOBaHHOCTb n yCTOVI'-II/IBOCTb MCNosnb3yeMblX NMpn oTBeTe ymeHvu7| N HaBbIKOB,;

o OTBeYasn caMocTosTeNbHO, 6e3 HaBOAALLMX BOMPOCOB Yy4YUTEIH;

© BO3MOXHbl O4Ha — ABe HETOYHOCTU Npn oceBeLleHne BTOPOCTENEHHbIX BOMPOCOB Ui
B BblKIMagKax, KOTOpbl€ Y4EeHUK NNerko ncnpasuii nocne 3aMmedaHnd y4dmtend.

OTBeT oueHMBaeTCa OTMETKOMN «4», ecnn yaoosrneTBopAeT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLEHKY «5y,
HO MNMpn 3TOM nMmeeT oAnH N3 HEeOCTaTKOB!



o0 B U3MNOXEHWUM JomnyLieHbl HeBormnblune Npobensbl, He UCKa3MBLLEee MaTeMaTUYeckoe
coaepXaHue oTBeTa;

o AaonyueHbl OauH — ABa Hego4eTa npu oceeleHnn OCHOBHOIO cogepXxaHud OTBeTa,
ncnpasifieHHblE NOCIe 3aMeYvYaHna y4nTens,

o AonyuweHbl owmnbka nnm Gonee OBYyX HEJO4YEeTOB Npu oceeleHN BTOPOCTENEHHbIX
BOMNPOCOB UM B BbIKNagkax, Nerko ncnpasrieHHbl€ NOoClie 3aMmeYaHna ydnTensa.

OTtmeTka «3» cTaBUTCA B crnegyrwmnx cryydaax:

= HEMoIHO PacKpbITO coaepXaHne MaTepuana (CogepaHue U3noxeHo
dbparmeHTapHo, He Bceraa nocrnegoBaTenbHO), HO NokasaHo obulee
NMOHUMaHWe BOMNpoca v NPOAEMOHCTPMPOBaHbI YMEHUSA, OCTATOYHbIE A
YCBOEHUSA NpOrpaMMHOro matepuana;

- MMENTNCb 3aTpyaHEHUA U AonyLlleHbl ownbkn B onpeaeneHnn
MaTemaTmnyeckom TEPMUHONOIMK, HYepTeXaxX, BblKIagkax, UCnpaBlieHHbIEe
nocne HeCKOJTIbKUX HaBOOALLNX BOMPOCOB Y4YUTENA;

*  YYEeHUK He CMpaBuUncs C NpUMeHeHNeM TeopuUn B HOBOW CUTYyaLMK Npu
BbIMOJTHEHMW NPaKTUYECKOro 3a4aHusi, HO BbINOMHUI 3aaHns
06513aTENbHOI0 YPOBHS CIMIOXXHOCTY MO AAHHOW TEME;

*  MpK 4OCTAaTOYHOM 3HAHMM TEOPETUYECKOrO MaTepuana BbisiBrieHa
HeJocTaTo4Hasi ChOPMUPOBAHHOCTb OCHOBHBLIX YMEHUIA U HABBIKOB.

OTmeTKa «2» CTaBUTCA B CrEAyOLLMX CryyasiX:
*  He packpbiTO OCHOBHOE coaepaHune y4ebHoro matepuana;

*=  0oBHapyXeHO He3HaHMe y4YeHNKOM BornbLuel unn Hanbonee BaXKHOM YacTu
y4yebHoro Matepmana;

*  [onyLLeHbl OWMGKM B onpeaeneHny NoHaTUI, NPy UCNONb30BaHUM
mMaTeMaTU4YeCckon TEPMUHONOMUM, B PUCYHKaX, YepTexax unu rpadukax, B
BbIKIadkax, KOTopble He UCTpPaBreHbl NOCe HECKOSbKUX HaBOASLLMX
BOMPOCOB y4UTENS.

MOAYJb I'eomerpusi(7-9)

Ilenu u 3a0auu odyuenus.

Heas conepxanus kypca «l'eomeTpusi» — pa3BUTh y 00y4arOIIUXCsl IPOCTPAHCTBEHHOE
BOOOPaKEHUE U JIOTUYECKOE MBIIIEHUE ITyTEM CUCTEMATUYECKOTO U3YUEHHSI CBOMCTB
reOMETPUUYECKUX (PUTYp Ha MIIOCKOCTU U B MPOCTPAHCTBE U IPUMEHEHHUS ATUX CBOMCTB NpH
PELIeHNH 3a]1a4 BBIUMCIUTEILHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHast poiib IpU
3TOM OTBOJUTCS Pa3BUTHIO T€OMETPUUECKON MHTYHIMH. CodeTaHne HalIiJHOCTH CO CTPOTO-
CTBIO SIBJISIETCS] HEOTHEMJIEMOM YaCThI0 T€OMETPUYECKUX 3HAHUI

3amaum:

[ ocosHams, 9TO reoMeTprUecKre (POPMBI SBISIFOTCS H1€aJTU3UPOBAHHBIMU 00pazaMu
pearbHBIX 00BEKTOB;

[ Hayuyumwvcs UCTOIB30BATh TEOMETPUUECKUH S3bIK AJI OMMCAHUS TPEIMETOB OKPYKAIOIIETO
MUDA;

[ nonyuums MPeNCTaBICHHUS O HEKOTOPBIX 00JaCTSIX MPUMEHEHHUsI TeOMETPUU B OBITY, HayKe,
TEXHUKE, UCKYCCTBE;

[ yceoums cucTeMaTHU3MPOBAaHHBIE CBEACHUS O TUNIOCKUX (QUTYpax U OCHOBHBIX T€OMETPUUECKUX
OTHOILIECHUSIX;

[l nmpuobpecmu ONBIT JETYKTUBHBIX PACCYXACHUI: YMETh JOKa3bIBaTh OCHOBHBIE TEOPEMBI
Kypca, IPOBOJUTH 10KA3aTEIIbHBIE PACCYXKICHUS B XO/I€ PELEHUS 3a/a4;

[l Hayuyumwcsa pemarhb 3a/laud Ha J10Ka3aTelbCTBO, BBIYMCIIEHUE U IIOCTPOCHUE;



[ oerademv HAOOPOM PBPUCTHK, YACTO MPUMEHSIEMBIX P PEIICHUH TUIAHUMETPUYECKUX 3a/1a4d
Ha BBIYUCIIEHUE U JI0KA3aTeNIbCTBO (BBIACIEHUE KIIOUEBOU (PUTYpBI, CTaHAAPTHOE
JIOTIOJIHUTENBHOE IOCTPOEHHUE, TEOMETPUYECKOE MECTO TOYEK U T. I1.);

[l mpuobpecmu ONBIT IPUMEHEHUS aHAJTUTUYECKOTO anmnapar (ajaredpandyeckue ypaBHEHUS U
Jp.) 7S peLIEHUs] TEOMETPUUECKHUX 3a]1au.

[ .Obwaa xapakmepucmuxka npozpammol.

Jannas pabouasi nporpaMMa OpUEHTHpOBaHa Ha yyamuxcs 7-9 kinaccoB
0011e00pa3oBaTeNIbHBIX KJIACCOB. B 0CHOBY pOrpaMMBbI MOJIOKEHBI JEATEIbHOCTHO
OPUEHTUPOBAHHBIE MEIArOTUYECKUE U TUIAKTUYECKUE MpUHIMIBL. [Iporpamma siBisieTcst
JIOTUYECKUM MPOJIOJKEHUEM Kypca MaTreMaTuku 5-6 kiacca. [Ipenmer « ['eomeTpus» BXOIUT B
oOpa3oBarenbHylo 001acTh «MareMaTnka u HHPOpMaTuKay. [Iporpamma cocraBiieHa Ha
OCHOBE IIPUMEPHOM MTPOTrpaMMBbI 10 MaTeMaTHKe 5-9 Kilacchl pa3paboTaHHOM aBTopamMu A.A.
Ky3nenoseim, M.B. PrixakoBeim, A.M. Kongakossim — M.: [IpocBemenne,2018r. Kypc,
COOTBETCTBYIOIIHI 3TOH MMporpaMMe, U3JI0KEH B ONMYOTMKOBAHHOM HM3/1aTelIbCTBOM
«IIpocsemenue» yueonuke reomerpun A.B. Iloropenos 7-9xnace, M.: IIpocsemenue, 2020 rox.
Or1ot yueOHUK BXonuT B DenepanbHblii nepeueHs yueOHukon 2019 — 2020 yuebHoro roza,
pexoMeH0BaH MunucrtepcTBoM oOpa3oBaHus U Hayku Poccuiickoit denepanny, COOTBETCTBYET
®DenepallbHOMY TOCYIapCTBEHHOMY 00pa30BaTebHOMY CTaHIapTy OCHOBHOTO OOIIIEro
o0pa3oBaHusl.

FCOMeTpI/IH — OJIMH U3 BaKHEHUIITNX KOMIIOHEHTOB MaTeMaTHUIE€CKOTO O6pa3OBaHI/I$I,
H606XOﬂHMBIﬁ JJIA HpI/IO6p€T€HI/I$I KOHKPCTHBIX 3HAaHUU O IMPOCTPAHCTBC U ITPAKTUYCCKHU
3HaAaYUMBbIX YMGHHﬁ, (I)OPMI/IpOBaHI/IH SI3bIKa OITMCAHMS 00OBEKTOB OKpyXKaromero Mmupa, 1Jjis
Pa3BUTHA IPOCTPAHCTBCHHOI'O B006pa)K€HI/IH U UHTYUIIUH, MaTeMaTH4eCKOM KYJIBTYPbI, AJId
OCTCTUYCCKOI'O BOCIIUTAHUS YyUalllUXCH. HSy‘leHI/IC T'COMCTPHUH BHOCHUT BKJIaJ B PA3BUTUC
JJOTHUYCCKOI'O MBIIIJICHUA, B q)OpMI/IpOBaHI/Ie IOHATHA AO0KA3aTCIIbLCTBA.

Kypc xapakrepu3syercsi pailiOHaJIbHBIM COYETAHUEM JIOTUUECKOM CTPOTOCTH U TEOMETPUYECKON
HaNITHOCTU. YBEJIMYUBAETCS TEOPETUYECKAsI 3HAUUMOCTh M3y4aeMoOro Marepuania,
pPacCIIMPSAIOTCA BHYTPEHHUE JIOTUYECKUE CBA3U KypCa, IMOBBIIIAETCS POJIb IEAYKIIUHU, CTEIIEHb
abCTpaklMy U3y4yaeMoro Marepuaia. YJaluecs oB/IaJeBaloT MpueMaMHi aHAJIUTUKO-
CHHTETUYECKOM AEATEIIbHOCTH IIPU JOKA3aTeJIbCTBE TEOPEM U PELIEHUH 3a/1a4.
Cucremarnueckoe U3JIOKEHUE Kypca MO3BOJISIET HauaTh padoTy 10 GOpMHUPOBAHUIO
MPECTaBICHUN yJaIIUXCsl O CTPOSHUH MaTEMaTUYeCKOi TEOpUH, 00eCTIEUnBaET pa3BUTHE
JIOTUYECKOTO MBIIIUIEHUS IIKOJIBHUKOB. M37105)K€HNE MaTepraia XapakKTepU3yeTcs MOCTOSHHBIM
oOpallieHneM K HamIsTHOCTH, UCTIOIb30BAaHUEM PUCYHKOB M YepTeXel Ha BcexX dTamax o0yueHus
U pa3BUTHEM reOMETPUYECKON NHTYHUIIMU Ha 3TOi ocHoBe. LlenenanpainenHoe oOpalieHue K
prMepaM U3 MPAKTUKHU PAa3BUBAET YMEHUE YUYAIINXCS BRIUWICHSTh FreOMETpUYecKrue (HaKkThl U
OTHOIIIEHUS B MPEIMETAX U SIBIICHUSX JIEHUCTBUTEIIBHOCTH, UCIIOIB30BaTh SI3bIK T€OMETPUH IS
UX ONUCAHUSL.

['eomeTpus sBIsIETCS OAHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ecIeunBaeT
M3Y4E€HHUE HE TOJIBKO MaTEMaTHYECKUX IIPEIMETOB, HO U CMEKHBIX TUCUHIIIMH B Kypce
T€OMETPUU MOKHO BBIJCIIUTH CIEAYIOIIHUE CONEPKATEIBHO-METOANYECKUE JINHUN:
«I'eomerpuueckue Gurypor», «M3mepeHne reoMeTpuIecKuX BETUUHH.

Jlnnus «'eomerpruyeckue GUTypbh» HalleJI€HO Ha MOMy4YeHUE KOHKPETHBIX 3HAHHUH O
reoMeTpuyeckoi purype kak BaxxHeuen Moaenu A OMMCaHUsI OKPYKaIoIIel pealbHOCTH, a
TaKXe COCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUSI TyTEM CUCTEMAaTHYECKOTO U3y4eHUs
CBOMCTB reoMeTpHUYeCKHX (PUTYp Ha IUIOCKOCTH U MPUMEHEHUH ITHX CBOMCTB MpPU PELICHUN
3ala4 Ha JOKA3aTCJIbCTBO U HA MOCTPOCHUC C MTOMOIIBIO HUPKYIIA U JIMHEHKH.

CozlepxcaHHe pasaciia «I/I3MepeHI/IC TCOMCTPHUYCCKUX BCIMYNH) HAILICJICHO HA an06peTeHHe



NPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCEIHEBHOW KHM3HM, a TAKXKE CIIOCOOCTBYET
dbopMupOBaHUIO y ydauuxcs GyHKIIMOHAILHOW IPaMOTHOCTH — YMEHHUS BOCIIPUHUMATD U
KPUTUYECKH aHATU3HPOBATh HH(OPMALINIO, TIPEACTABICHHYIO B Pa3IUYHBIX (OpMax.

B 7 xaacce

[J cucTeMaTH4ecKOe N3yuyeHHE CBOWCTB T€OMETPUIECKHUX (PUTYp HA TUIOCKOCTH;

[J ¢dhopMupoBaHUEe IPOCTPAHCTBEHHBIX MPE/ICTABICHHUIA;

[J pa3BHUTHE JIOTUYECKOTO MBIIIJICHHUS U TIOATOTOBKY armapara, He00X0IuMOro JIJIst
M3YUEHHUS CMEXHBIX TUCIUIUINH ((pU3UKa, YepueHUe U T.7.) U Kypca CTEpEOMETPHH B
CTapLIMX KJIaccax.

B 8 xiaacce

UJ pa3BuUBaTh NPOCTPAHCTBEHHOE MBIIUICHUE U MATEMAaTUYECKYIO KYIBTYPY;

[ y4MTb 5ICHO ¥ TOYHO U3J1araTh CBOU MbICIIH;

[ ¢opmMHpOBaTh KaueCcTBa JTUIHOCTH HEOOXOIMMBIC YEIOBEKY B IOBCEAHEBHOM KU3HU:
YMEHHE [IPEe010JIeBaTh TPYIHOCTH, TOBOAUTH HAYATOE JIEJI0 10 KOHIIA;

[J moMoub IPUOOPECTHU OMBIT UCCIIEI0BATENLCKON PAOOTHI.

B 9xiacce

[ yCBOWTH PHU3HAKY TOAO0OHS TPEYrOIHHUKOB U OTPA0OTATh HABBIKK WX IPUMEHEHUS;

[ TIO3HAKOMUTbH YUYAIIUXCsl C OCHOBHBIMU QJITOPUTMAMHK PEIICHHS TPOU3BOIBHBIX
TPEYTOJIbHUKOB;

[ pacUIMpHUTh U CUCTEMAaTH3UPOBATh CBEJICHHUS O MHOTOYTOJIbHUKAX U OKPY)KHOCTSIX.

[ copmupoBarh y yyanuxcs o01iee npecTaBieHUe O IJI0MAId U YMEHUE BBIUUCISATD
wiomaau ¢uryp;

[J narh HA4YaIbHOE MPECTABICHUE O TEJIAaX U MIOBEPXHOCTSIX B MIPOCTPAHCTBE, O
PaCTOI0KEHUN MIPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE.

®opmbl padoThl: Oecena, pacckas, JIEKIUs, JUCTYT, SKCKypcus (ITyTelecTBuUe),
TUAaKTHYecKas urpa, nudQepeHnpoBaHHbIe 3a1aHusl, B3aUMOIIPOBEPKa, MpaKTHIeckas paboTa,
camocTosTelbHas padoTa, (PpoHTaIbHAs, UHIUBUYyalbHAsL, [PYNIOBas, HapHas.

MeTonbl paGoThl: 00BSICHUTEIBHO-UIUTIOCTPATUBHBIN, PETIPOYKTUBHBIHN, TPOOIEMHBIH,
IBPUCTUYECKHN, HCCIIEA0BATEIbCKO-TBOPUECKHN, MOJIETBHBIN, IPOIPAMMHUPOBAaHHBIM, PEILICHUE
poOJIEeMHO-TTOMCKOBBIX 3aj1ad.

MeToabl KOHTPOJIS YCBOSHUS Marepuaia: ppoHTanbHas yCTHas MPOBEPKaA, MHIUBUAYATbHBIN
YCTHBIHN OIPOC, TUCbMEHHBIA KOHTPOJIb (KOHTPOJIbHBIE U MTPaKTHUECKHE paboThl, TECTUPOBAHUE,
MUCHbMEHHBIN U YCTHBIN 3a4€T, TECTHI).

Y4eOHBIH Mpolecc OCYLIECTBISAETCS B KIIACCHO-YPOUHOU (hOpMeE B BUJE YPOKOB «OTKPBITHS»
HOBOT'O 3HaHUS, YPOKOB OOIIEMETON0JIOTNYECKON HapaBIEHHOCTH, YPOKOB pe(IeKCuu U
pa3BUBAIOILEr0 KOHTPOJISL.

®opMBbI OPraHu3anuy y4e0HOro npouecca: NHIMBUAYyalbHbIE, TPYIIIOBBIE, MHANBUYaJIbHO-
IpyNIoBbie, PpOHTANIbHBIE, KJIACCHBIE U BHEKJIACCHBIE.

®opMbI KOHTPOJISA: CaMOCTOsITENbHAs paboTa, KOHTpOJIbHAsA padoTa, HabItoneHue, paboTa 1Mo
KapTOYKe.

Buabl oprannzanuu y4eGHOro npoiecca: caMoCTOSTENIbHbIE paOO0Thl, KOHTPOJIbHBIE PAOOTHI.

Ilnanupyemwie pesynomamot yueonozo npeomema «I' eomempusy.

[IporpamMma obGecreunBaeT JOCTUKECHHSI CISAYIONINX PE3YILTaTOB OCBOCHUS 00pa30BaTeIbHOM
MporpamMMbl OCHOBHOTO 00111ero 00pa3oBaHus:

JAUYHOCHIHbLE:



(hopMupOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YUCHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJarommxcsi K CaMOpPa3BUTHIO U caMOOOpPa30BaHHUIO HA OCHOBE MOTHBAIIMH K O0YYEHUIO
Y TIO3HAHMIO, BRIOOPY JalIbHEHIIIEr0 00pa3oBaHus Ha Oa3e OPUCHTHPOBKU B MUPE
npodeccuii u npodhecCuoHANBHBIX TPEAIOYTCHUNH, 0CO3HAHHOMY OCTPOCHHIO
WHIUBUAYAIBHON 00pa30BaTeIbHON TPAEKTOPUH C YIETOM YCTOHYHMBBIX TTO3HABATEIHHBIX
UHTEPECOB;

(opMHpOBaHUE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPaKTUKH;

(dhopMupoOBaHNE KOMMYHHKATUBHON KOMIIETEHTHOCTH W OOIIIEHUH U COTPYIHUYECTBE CO
CBEPCTHHUKAMU, CTAPUIMMH U MJIAJAIIUMU B 00pa30BaTEIbHOM, O0IIECTBEHHO MMOJIE3HOM,
y4e0HO-UCCIIeIOBATEIbCKOM, TBOPYECKON U APYTUX BHJIAX JEATEIBHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICJIH B YCTHOW U MUCHbMEHHON peyH,
MMOHUMATh CMBICH IIOCTABJICHHOMN 3a]]a4¥, BRICTPAUBATh apTyMEHTAIUIO, TIPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPHL;

KPUTHUYHOCTh MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKU HCKOPPEKTHBIC
BBICKAa3bIBaHUs, OTIUYATh TUIIOTE3Y OT (haKTa;

KpEaTHBHOCTH MBIIIJICHVSI, HHUIIUATHBY, HAXOTIMBOCTh, aKTUBHOCTh TIPU PEIICHUN
reOMETPUYECKUX 3a/aY;

YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YIbTaT YICOHON MaTeMaTHYeCKOU eI TeIIbHOCTH;
CHOCOOHOCTh K SMOLIMOHAIBHOMY BOCIIPUSITUIO MaTEMAaTUYECKUX OObEKTOB, 3a/1a4,
pELIEHH, pACCYXKICHUI;

Memanpedmemubte:

pecVIAnUEBHble YHUBEPCATIbHbLE V‘te6Hbl€ oelicmeus.

g

YMEHHE CAMOCTOSATENIHLHO IJIAHUPOBATH ABTEPHATUBHBIC ITYTH TOCTHKESHUS LIeJIeH,
OCO3HAHHO BBIOMpaTh Hanbosee 3PPEKTUBHBIE CIIOCOOBI PEIIEHUs YUEOHBIX U
M03HaBAaTENbHBIX 3a]1ay;

YMEHHUE OCYIIECTBIISITH KOHTPOJIb IO PE3YIBTATy U CIIOCO0Y IEHCTBHS HA YPOBHE
MIPOU3BOJILHOTO BHUMAHUSI U BHOCUTh HEOOXOJMMbIE KOPPEKTUBBI,

YMCHUE aACKBATHO OLICHUBATL MMPAaBUJIBHOCTE UJIN OIIMOOYHOCTE BBLITTOJIHEHUS yqe6HOﬁ
3aJja4M, €€ 0OBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOZMOYKHOCTH €€ PEIICHNUS;
IMMOHUMAaHHEC CYHIHOCTH aJITOPUTMHYCCKUX HpeI[HI/IcaHI/II\/’I U YMCHHC ]IeﬁCTBOBaTB B
COOTBETCTBHH C MPEATI0KEHHBIM aJITOPUTMOM;

YMCHHUE CaMOCTOATCIIbHO CTaBUTh LCIIH, BBI6I/IpaTB " CO3J1aBaThb AJITOPUTMBI AJId PCIICHUA
y4eOHBIX MaTeMaTHUECKUX MPoOIeM;

YMCHUC INIAHUPOBATh U OCYIICCTBIIATE ACATCIIBHOCTh, HAIIPABJIICHHYIO HA PCHICHUC 3aaa4
HCCIIE/IOBATENIbCKOTO XapaKTepa;

no3HaeameslbHvle YHusepCcaibHble weéubze oelicmeus.

g

OCO3HAHHOE BJIJICHUE JIOTHYECKUMU JCHCTBUSMHU ONpEIEeIeHUs MTOHATHIA, 000011eH S,
YCTaHOBJICHUS aHAJIOTUH, KIaccu(UKaIli Ha OCHOBE CaMOCTOSITENIbHOTO BbIOOpa
OCHOBaHUM U KPUTEPHUEB, YCTAHOBIIEHUS POIOBUAOBBIX CBA3EH;

YMEHHE YCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKOE
paccyaeHue, yMo3akitoueHue (MHIyKTUBHOE, e TyKTUBHOE U 110 aHAJIOTHH) U BHIBOJBI;
YMEHHE CO3/1aBaTh, IPUMEHATh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA,
MOJIEJIH U CXEMBI JUISI PEIICHUs YUeOHBIX U MO3HABATEIbHBIX 33]1a4;

(dhopMHupoBaHUE U Pa3BUTHE YICOHOW 1 OOIIETIONH30BATEIHCKONH KOMIIETEHTHOCTH B
o01acTy UCTIOIB30BaHMSI HH(POPMAIITMOHHO-KOMMYHHUKAITMOHHBIX TexHonmorui (MK T-
KOMITETEHTHOCTH);

(dhopMupoBaHUe TIEpPBOHAYAIBHBIX MIPEICTABICHHI 00 UIESX U O METOJaX MaTeMaTHKH
KaK YHUBEPCAJIbHOM SI3bIKE HAyKU U TEXHUKHU, CPEACTBE MOJCIUPOBAHUS SBICHUN U
IIPOLIECCOB;



[ yMeHHEe BUAETh MaTeMaTHUECKYIO 33/1auy B KOHTEKCTE MTPOOJIEMHOM CUTyallud B APYTUX
JUCLMILINHAX, B OKPYKAIOIIEH KU3HH;

[ yMEeHHE HaXOAWUTh B PA3IMYHBIX HCTOYHUKAX WHPOPMAIUIO, HEOOXOAUMYIO JUIS PEIICHUS
MareMaTu4yeckux npolieM, U NPeACTaBIsATh €€ B IOHATHON (opMme; NpuHUMATh pelieHue
B YCJIOBUSIX HEMOJIHON M M30BITOYHOM, TOYHON U BEpPOATHOCTHOM MH(POPMALINY;

[ yMeHMEe IOHUMATh U UCIIOJIb30BaTh MaTEMaTUYECKUE CPECTBA HANNIAAHOCTH (PUCYHKH,
YEepPTEXKH, CXEMBI U Jp.) Ul WIUTFOCTPALIMU, UHTEPIPETallui, apryMEHTalLUH;

(] yMeHME BBIJIBUTaTh TUIIOTE3bl IPU PELICHUU YU€OHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTh
UX IIPOBEPKY;

(] yMeHMEe NIPUMEHSATh HHAYKTHUBHbBIC U JETyKTUBHBIE CIIOCOOBI PACCyXIEHUH, BUIETh
pa3iIMyHbIC CTPATETUH PELICHUS 3a/1a4;

KOMMYHUKAMUBHblIE VHUBEPCATIbHbLE V’{€6Hbl€ oelcmeus:

[] yMEeHHE OPTaHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEILHOCTD C
YUYHUTENIEM U CBEPCTHUKAMU: ONPEACIATH LIENIH, PAaCPEACIiATh QYHKIUU U POIH
Y4aCTHUKOB, 0011[1€ CIIOCOObI paboThI;

[ ymeHue paboTaTh B TpyIIe: HAXOIUTH O0IIee PELICHUE U pa3periaTh KOHPIUKTHI Ha
OCHOBE COTJIACOBAaHMUS MO3UIMH U y4eTa HHTEPECOB;

(] ciymarb napTHepa;

[ ¢dopMyarpoBaTh, apryMEHTHPOBATh U OTCTAUBAaTh CBOE MHEHUE;

npeomemuuwle:

I'eomeTpuueckune purypsi

BreINyCKHUK HAYVUNUTCA:

¢ IIOJIb30BATBLCA A3BIKOM I'COMETPUH IJId OIMMHUCAHUA IPEAMETOB OKPYXKAKOIMICTO MHUPAa U UX B3aM-
HOT'0 pacCIiOJIOKCHU,

* pacro3HaBaTh U N300pa)xkaTh HA YEPTEkKaxX U PUCYHKaX reoMeTpuyeckue GUrypsl U ux KoHpu-
rypanunu;

* HaXOJUTh 3HAYEHUS JIIMH JIMHEHHBIX AJIEMEHTOB (PUTYp U MX OTHOLICHHUS, TPAyCHYIO MEPY
yrioB ot 0[] no 1800, npumensist onpeaeneHns, CBONCTBA U MPU3HAKU GUTYP U UX JIEMEHTOB,
OTHoIIEeHUs (uryp (paBeHCTBO, I000UE, CHMMETPHUH, TIOBOPOT, NapaJlIeIbHBIN EPeHoc);

* ONEPUPOBATH C HAYAIbHBIMU MOHATUSMU TPUTOHOMETPHUU U BBIIIOJIHATH 3JIEMEHTApHBIE OIlepa-
UM HaJ QYHKIHSAMU YITIOB;

¢ pe€uiaTth 3aJa4M Ha JOKa3aT€JIbCTBO, OMMUPAACh Ha U3YUCHHBIC CBOMCTBA (1)I/Ipr 1 OTHOILICHUM
MCKAY HUMHU U MPUMCHSA U3YUYCHHBIC METOAbI NOKAa3aTCIILCTB,

¢ p€uiaTb HECIOKHBIC 3aJa4 Ha ITIOCTPOCHUEC, ITPUMEHAS OCHOBHBIC aJITOPUTMBI ITIOCTPOCHUSA C
MMOMOLIBIO THUPKYIIA U HHHCﬁKH;

¢ peuiarb HpOCTGfIIJ.IHC TNUIAaHUMETPUUCCKHUC 3a/Ja4U B IIPOCTPAHCTBE.

BBIHVCKHI/IK HOJYYHUT BO3MOXKHOCTE:

* OBJIAJIETh METO/IaMU PEIICHUS 33/1a4 Ha BHIYMCIICHUS U J10Ka3aTelIbCTBA: METOIOM OT MPOTUB-
HOTO, METOZIOM TOA00HS, METOJIOM Tiepedopa BapUaHTOB i METOJIOM T€OMETPUIECKUX MECT
TOYEK;

* IPUOOPECTH OIBIT IPUMEHEHHUSI aITe0panyecKoro U TPUTOHOMETPUYECKOTO arnapara u uaen
JBUKEHUS IIPU PEILIEHUH FEOMETPUYECKUX 3aaY;

® OBJIAACTH Tp&I[PII.[HOHHOfI cxemoit pelicHusd 3a1a4 Ha ITOCTPOCHUC C TIOMOIIBIO NUPKYIIA U JIU-
HEUKU: aHaJIN3, MOCTPOCHUC, NOKA3ATCIILCTBO U UCCIICAOBAHUC,



* HAyYUTHCS PElIaTh 3aJ1a4d Ha TIOCTPOCHHUE METOJIOM T'€OMETPUICCKOTO MECTa TOUYEK U METOJIOM
IOT00MS;

* IPUOOPECTH ONBIT UCCIIEOBAHUS CBOMCTB IUIAHUMETPUUECKUX (PUTYP C TOMOIIBIO
KOMITBIOTEPHBIX IPOrPamMM;

* IPUOOPECTH ONBIT BHIIOJIHEHHUS IIPOCKTOB 10 TeMaM «l eoMeTprueckre mpeoopa3oBaHus Ha
wiockocTuy, «IlocTpoenue oTpe3koB Mo hopmyrer.

I/I3MepeHne reOMETPUIECCKUX BCJINIUH

BBINYCKHUK HAYYHUTCS:

* UCIIOJIB30BAaTh CBOMCTBA U3MEPEHUS JJIMH, IUIOLIAACH U YITIOB IIPH PELICHUN 3a/1a4 Ha
HAaxX0XKJICHHE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI YT OKPYKHOCTH, I'PaJyCHON MEpBI

yria;
* BBIYMCIIATD IUIOIIAN TPEYTOIbHUKOB, IPSIMOYTOJIbHUKOB, [TapajlIeIorpaMMOB, Tparenuii, Kpy-
T'OB U CEKTOPOB;

* BBIYMCIIATH JUIMHY OKPYKHOCTH, JUIMHY AYTY OKPYKHOCTH;

* BBIYMCIIATH JUIMHBI JTMHEHHBIX 3IEMEHTOB (PUIYp U UX YIVIbI, UCHIOJB3YS (OPMYIIbI JUIMHBI OK-
PYKHOCTH Y JUTUHBI IyTH OKPYKHOCTH, ()OPMYITBI TUIOMIAAeH huryp;

* pemiaTh 3a/1a4M Ha JJ0Ka3aTeIbCTBO C UCIIOIB30BaHUEM (HDOPMYIT JITUHBI OKPY)KHOCTH H JUTHHBI
JyTH OKPYKHOCTH, (hopMyI 1uIommaneilt puryp;

* peuath MpaKTUUYECKHUE 3a/1a4, CBI3aHHbIE C HAXOKICHUEM F€OMETPUUYECKUX BEJIIMYUH (UCIIOIIb-
3ysl IpU HEOOXOAMMOCTH CIPABOUYHUKH U TEXHUYECKUE CPEICTBA).

BBINYCKHUK OJIYYUT BO3MOXKHOCTh HAYIUThLCS:

* BBIYMCIIATH IUIOMIAN (PUTYpP, COCTABICHHBIX U3 JIBYX MM 0ojiee MPsIMOYTrOJIbHUKOB,
napajieIorpaMMOB, TPEYTOIbHUKOB, KpYra U CEKTOPA;

* BBIYHCIIATH IUIONIA M MHOTOYTOJIbHUKOB, UCIIONIB3YsI OTHOIIICHHS! PABHOBEJIIMKOCTH U PABHOCOC-
TaBJICHHOCTH,

* IPUMEHATH aNredpandecKuii 1 TPUrOHOMETPUUECKUM anmnapar v UJeu ABUKEHUS [IPU pelIeHUN
3a/1a4 Ha BBIYUCIICHUE TUIOLAZE MHOTOYTOJIbHUKOB.

Koopannarsi

BBINYCKHUK HAYYUTCS:

* BBIYUCIIATH JUTMHY OTPe3Ka 10 KOOPAWHATAM €ro KOHIIOB; BBIYHCIIATH KOOPAHHATHI CEPEANHBI
OTpe3Ka;

¢ HCIIOJIb30BATh KOOp)IPIHB.THLIﬁ MCTOA AJId U3YYCHUA CBOMCTB MMPAMBIX U 0pr>KHOCTCI>i.

BI)IHVCKHI/IK HOJIYYHUT BO3MOXKHOCTB.

¢ OBJIAACTH KOOPAMHATHBIM METOAOM PEHICHMS 3a/1a4d Ha BEIYUCICHUSA U TOKa3aTCILCTBA,

° HpI/IO6pCCTI/I OIIBIT UCIIOJIB30BAHU KOMIIBIOTCPHBIX MIPOrpaMM JJI aHaJIn3ad YaCTHBIX CJIYYacB
B3aUMHOT'O PACIIOJIOKCHUA Opr)KHOCTeﬁ " NPAMBIX;

° HpI/IO6pCCTI/I OIIBIT BBITIOJIHCHUS IPOCKTOB Ha TEMY ((HpI/IMCHCHI/IC KOOPAWHATHOTO METOAA IMPpU
PEHICHUHN 3aJa4 Ha BBIYMCIICHUA U JOKA3aTCIbCTBaAY.

BekTopsl

BEIYCKHHUK HAY4IUTCS:

* ONEPUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX T€OMETPH-



YCCKH, HAXOAUTH BCKTOP, paBHBIﬁ MPOU3BCACHUIO 3aJaHHOI'0 BEKTOpPA Ha YUCJIIO;

* HaXOIUTH JUUIS BEKTOPOB, 3aIaHHBIX KOOPANHATAMU: JUIMHY BEKTOpa, KOOPAUHATHI CYMMBI U
Pa3sHOCTH JIBYX U Oosiee BEKTOPOB, KOOPIMHATHI IPOU3BEICHUS BEKTOPA Ha YUCIIO, IPUMEHSIS IIPU
HE0OXOJMMOCTH COYETATEIbHBIN, IEPEMECTUTENIBHBIN U pacpeeIUTENbHbII 3aKOHBI;

* BBIYKCIIATH CKAJSIPHOE ITPOU3BEIEHUE BEKTOPOB, HAXOAUTH YroJl MEXY BEKTOpaMHU,
YCTAHABIIUBATh NEPIEHAUKYISIPHOCTD NPSAMBIX.

BEIIYCKHUK HOIYYUT BO3MOKHOCTE:

¢ OBJIaACTh BEKTOPHBIM METOAOM JIA PCIICHUSA 3a4a4 Ha BbIYMCICHUA U JOKAa3aTCIbCTBA,

° HpI/IO6peCTI/I OIIBIT BBIIIOJIHECHUS IIPOCKTOB HA TEMY «IIPUMEHCHUE BEKTOPHOI'O METOAA ITPU PE-
HICHWH 3aJa4 Ha BBIYMCICHHA U JOKa3aTCJIbCTBA».

B pe3yabrare usy4yeHusi reoMeTpUM 00y4aAIOIIMIACH TOJIKEH:
B 7 KJacce

[J IMOHMMAaTh CyIIECTBO NOHATUS MaTEMaTHYECKOIO JOKA3aTeNbCTBA; HEKOTOPBIEC IPUMEPBI
JOKa3aTeNbCTB;

[J moHMMAaTh KakKuM 00pa3oM reoMeTpusi BO3HUKIIA U3 IPAKTUYECKUX 3a71a4 3eMJIEMEpHS;
IIPUMEPHI FTEOMETPUUECKUX OOBEKTOB U YTBEPKJIEHUI 0 HUX, BaXKHBIX JJIS IPAKTHKH.

[J moJyb30BaThCsl SI3bIKOM FEOMETPUH ISl OTUCAHUS PEAMETOB OKPYKAIOLIET0 MUpa

[ pacro3HaBaTh W3yYEHHbIE FEOMETPHUUECKUE QUTYPBI, Pa3INyaTh UX B3aUMHOE
pacIooKeHue

[ m300paxxaTh U3y4eHHbIE T€OMETPUUYECKUE (PUTYPBI, BBIIOIHITH YEPTEHKH 10 YCIOBHIO
3az1a4

[ BBIYMCIATH 3HAUEHUE I€OMETPUYECKUX BEJIMYNH: JJIUH U YIVIOB.

[J pemiarb reOMETpUYECKHE 3a/1a4ul, ONUPASICh HA U3yUYEHHbIE CBOMCTBA QPUIYp U
OTHOILEHUI MEX]ly HUMHU, IPUMEHSS JOTIOJIHUTENbHbBIE TTOCTPOCHHUS

[J mpOBOJUTH J0OKa3aTeIbHbIE PACCYXACHUS MIPU PELICHUH 3a]1a4, UCIIO0Ib3Ysl U3BECTHBIE
TeopeMbl, 0OHAPYKUBasi BO3MOXKHOCTH JUUIsl UX UCIOIb30BAHUS

[J mpOBOJIUTH HECIIOXKHBIE TOKA3aTENbCTBA, MOJIY4aTh IPOCTEHIINE CIEICTBUS U3
W3BECTHBIX MJIM PAHEE MOIYYEHHBIX YTBEPKACHNUMN, OLIEHUBATh JIOTHYECKYIO
MPaBWJIBHOCTD PACCYKAEHHH, NCIOIB30BaTh MPUMEPHI JIsl MWIUTFOCTPALIUU U KOHTP
IIPUMEPHI ISl OIPOBEP)KEHNUS YTBEPIKICHUI;

Hcnoab3oBarh NpuodpeTéHHBbIC 3HAHUSA U YMEHUS B IPAKTHYECKOM AeATeJIbHOCTH U
NOBCEIHEBHOM sKU3HH 1JIs1:

[] onmcaHHs pealbHBIX CUTYAIHid Ha S3bIKE TCOMETPHH;

(] pemieHust MPOCTEHITNX MPAKTUIECKUX 33/1a4, CBI3aHHBIX C HAXOKICHUEM
TeOMETPUUCSCKUX BETUYUH (HCIIOJB3YIO MTPHU HEOOXOAUMOCTH CIPABOYHUKH U
TEXHHUUYECKHE CPE/ICTBA);

(] MOCTPOCHHI TEOMETPHUYCCKUMU HMHCTPYMEHTaMK (JIMHEWKa, YTOIbHUK, IUPKYIIb,
TPaAHCIIOPTHP).

B 8 Ki1acce

[J MOHHMMATh, YTO TeOMETpUIeCKre (POPMBI SIBISIOTCS UICATU3UPOBAHHBIMU 00pa3aMu
peaJIBHBIX O6’BGKTOB; HaYIII/ITBCH HUCITIOJIB30BATh FeOMeTpI/IquKI/Iﬁ SA3BIK JIS OITMCAHUA
MPEIMETOB OKPYKAIOIIETO MUPA; MOJIYYUTh MPEICTABICHNE O HEKOTOPBIX 001acTIX
MIPUMEHEHUSI TEOMETPUHU B OBITY, HAyKe, TEXHHUKE, HCKYCCTBE;

[J pacro3HaBaTh Ha YepTekKaX U MOAEISAX reoMeTprueckre GUrypsl (OTPE3KH; YIbl;
TpeYFOJ'IBHI/IKI/I 1 UX YaCTHBIC BUBI, '—IeTI)IpeXYFOJ'IBHI/IKI/I 1 UX YaCTHBIC BUFBI,
MHOTOYTOJILHUKHU; OKPY>KHOCTB; KPYT); U300pakaTh yKa3aHHBIC TCOMETPUUYECKUE
(bUTypHhI; BBITIOIHATD YEPTEIKHU 10 YCIOBHUIO 3a/1a4H;



g
O

BIAJETh IPAKTUYECKUMH HABBIKAMU UCIOJIb30BAHUS T€OMETPUUECKUX UHCTPYMEHTOB JJIs
n300paxeHust pUryp, a Takke AJs HaXOXKICHUS! [UTMH OTPE3KOB U BEJIMYUH YIVIOB;
pemiarhb 3a7a4u Ha BBIUMUCICHUE TEOMETPUUYCCKUX BETUYMH, (JIJIMH, YIJIOB, IIOMIAIEH),
MIPUMEHsISI U3y4eHHbIE CBOWCTBA (GUTYP U (DOPMYIIBI U IPOBOJIS aApTyMEHTAIUIO B X0J1€
penieHus 3ajiay;

pears 3aa4 Ha J10Ka3aTelbCTBO;

BIIAJIETh AJITOPUTMAMHU PEIICHUSI OCHOBHBIX 3a/1a4 HA MOCTPOCHHUE.

HUcnonb3oBaTh NpHOOpPeTEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOH eI TeJIbHOCTH U
MOBCEIHEBHOM KM3HU J1JIS:

g
O

g

OIMCAaHMsI PEATbHBIX CUTYAIMH Ha SI3bIKE TEOMETPUH;

peleH st MPOCTEHITNX MPAKTUYECKUX 3a/1a4, CBA3aHHBIX C HAXOXK/ICHUEM
T€OMETPHUYECKUX BEITHMYUH (MCIIOJIB3YIO IPH HEOOXOAUMOCTH CIIPABOYHUKH U
TEXHUYECKUE CPE/ICTBA);

MOCTPOCHUI reOMETPUIECCKMMU MHCTPYMEHTaMU (JIMHEHKa, YTOJIbHHK, IIUPKYIIb,
TPaHCIOPTHUP).

B 9 Kj1acce

U
U
U

O

O

MOJIb30BATHCSI TEOMETPHUECKUM SI3BIKOM ISl OMTMCAHUS ITPEMETOB OKPYKAIOIIETO MHPA;
pacrio3HaBaTh TeOMETpUYECKHEe (PUTYpBI, PA3JINYaTh UX B3AUMHOE PACIIOJIOKEHUE;
n300pakaTb TeOMETpUUYECKUE (PUTYPHI; BHITOTHATH YEPTEIKH 110 YCIOBHIO 3a/1a4H;
OCYILECTBIIATH peoOpa3oBaHus Guryp;

pacro3HaBaTh Ha YepTeKax, MOJEISIX M B OKpYKaroIeil 00CTaHOBKE OCHOBHBIE
IIPOCTPAHCTBEHHBIE Tella, H300pakaTh UX;

B IPOCTEUIINX CITy4astX CTPOUTh CEUYCHHS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEI;
IIPOBOAMTH OINEPALUHU HAJl BEKTOPAMH, BEIUUCIIATE AJIMHY U KOOPIUHATHI BEKTOPA, YTroJl
MEX]y BEKTOPaMH;

BBIUUCIIATH 3HAYEHUS T€OMETPUUYECKUX BEIMYMH (JIUTHH, YIVIOB, IJIouIaieil, 00beMOB); B
TOoM umcie: A5 ynoB ot 0° no 180° onpenensaTs 3HaU€HUSI TPUTOHOMETPUUECKUX
(GyHKLUH 110 331aHHBIM 3HAYEHUSM YIVIOB; HAXOAUTh 3HAYEHUS TPUTOHOMETPUYECKUX
(GYHKIUH 110 3HAYSHUIO OHOM U3 HUX, HAXOIUTH CTOPOHBI, YITIBI M TUTOIIAH
TPEYroJIbHUKOB, UIMHBI JIOMAHBIX, YT OKPY>KHOCTH, IO/ Iel OCHOBHBIX
reoMeTpUYeCcKux GUryp u Guryp, COCTaBJIEHHbIX U3 HUX;

pelaTtb reOMEeTPUYECKUE 3a/1a4H, ONHUPAsiCh Ha N3yYEeHHbIE CBOMCTBA (QUTYp U
OTHOIICHUN MEXIY HUMH, IIPUMEHSS JONOJTHUTEIBHBIE TOCTPOCHUS, adreOpandecKuii u
TPUTOHOMETPUUYECKUI! anmnapar, COoOpakeHHsI CHMMETPHH;

MIPOBOAMTH JOKa3aTeIbHBIE PACCY)KICHUS IPU PEIICHNH 33/1a4, HCIIONb3Ysl U3BECTHHIE
TeopeMbl, 0OHAPYKHBasi BO3MOKHOCTH JIJIsl UX UCIOJIb30BAHUS;

permarb NpoCTEeHIHe TUIAHUMETPHUIECKHE 33/1a91 B TIPOCTPAHCTBE.

Hcnoab3oBaTh NpUOOpPeTEéHHDbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1eATEJIbHOCTH U
NMOBCEIHEBHOW KU3HU NJIA:

I o

O

OITUCAaHUE PEeaJbHBIX CUTYaLlUi Ha SI3bIKE TEOMETPUH;

pacyeToB, BKIFOUYAONIUX MPOCTSHIIIIE TPUTOHOMETPHUECKUX (OPMYITBI;

PELICHUS] TEOMETPUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TPUTOHOMETPHH;

PELICHUS MPAKTUYECKUX 3314, CBA3aHHBIX C HAXOKICHUEM T€OMETPHUSCKUX BETUUUH
(McnoNB3ys MPH HEOOXOJMMOCTH CITPABOYHUKU M TEXHUYECKHUE CPECTBA);
MOCTPOCHUH TeOMETPUICCKUMHU HHCTPYMEHTAMH (JIMHEHKA, YrOJIbHUK, IIUPKYITb,
TPaHCIIOPTHP).

Il. CodepixaHue y4yebHo20 npedmema «eomempusi»

1.

Ipamovie u yznvi(154)



Touka, mpsimast, IOCKOCTh. OTpe30K, yd. Yroi. [IpsMoit yromn, ocTpblid U TYIOH yIIibl, pa3-
BEpHYTHIN yroj. BeprukanbHble U cMekHbIE yIuIbl. buccekTpuca yria u ee cBoiictBo. CBolicTBa
YIJIOB € MapajuleIbHBIMU U NEPHEHANKYISIPHBIMA CTOpOHaMU. B3auMHoe pacnosnoxeHue
IIPSIMBIX HA IJIOCKOCTH: MapalljIelIbHbIE U NepeceKaronuecs npsamele. llepnenauxynsapusie
npsiMble. TeopeMsbl 0 apajuieIbHOCTH U MEPIEHANKYIIPHOCTH NpsMbIX. [lepnenaukymnsp u
HaKJIOHHAs K npaMon. CepeuHHBIN NepIeHIUKYIISIp K OTPE3KY.

['eomeTpuueckoe MecTo Touek. MeTon reoMeTpudeckux Mect Touek. CBoCTBa OUCCEKTPUCHI
yIjla ¥ CEPEAUHHOIO NEPIEHANKYISIpPA K OTPE3KY.

2. Tpeyzonvnuku (65u.)

Tpeyronbauku. [IpsMoyronbHble, OCTPOYToIbHBIE U TYHOYTOJIbHbBIE TPEYTOJIbHUKH. BbicoTa,
MezuaHa, OMCCeKTpHca, CpeiHss JIMHUS TpeyrojabHuKa. PaBHOOGEIpeHHbIE U pABHOCTOPOHHUE
TPEYTOJIbHUKH; CBOWCTBA U MPU3HAKN PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Tpu3Haku paBeHCTBa TPEYroibHUKOB. [Ipu3Haku paBeHCTBA NPSIMOYTOJIbHBIX TPEYTOJbHUKOB.
HepasenctBo TpeyronpHuka. COOTHOILIEHUS MEX]ly CTOPOHAMM U yIJIaMu TpeyrojabHuka. Cymma
YIJIOB TPEYrojibHUKA. BHEIIHNE yIibl TpeyrojabHUKa, TEOpEMa O BHELTHEM YIJIE TPEYTOJIbHUKA.
Teopema @aneca. [lomobue TpeyroasHUKOB; K03 dument nonodus. [IpusHaku momoous
TPEYrOJIbHUKOB.

Teopema [Tudaropa. Cunyc, KOCHHYC, TAHT'€HC, KOTAHI'€HC OCTPOTO YIJIa MIPSIMOYTOJIBHOTO
TpeyroiabHuka 1 ymoB oT 0 1o 180°; mpuBeaenue k octpoMy yriy. Penienre npssMoyroiabHbIX
TPEYrojibHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. DOPMYIIbI, CBA3BIBAIOILNE CUHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC OJIHOTO U TOr0 Xke yria. Perienue TpeyroJbsHUKOB: TeopeMa
KOCHHYCOB M TEOPEMa CHHYCOB.

3amMeuaTenbHbIE TOUYKU TPEYTOJbHUKA: TOUKH IEPECeUEHUs CEpeIMHHbBIX ePIECHIUKYIISPOB,
OHCCEeKTpUC, MEAUAH, BBICOT U UX MPOJOJIKEHUH.

3. Uemuwipéxyzonvnuxu (20u)

YertsipexyronbHuk. [lapannenorpamMmm, TeopemMbl O CBOMCTBAX CTOPOH, YIVIOB U JUAroHajen
napajuiesiorpaMma 1 ero npu3HaKH.

HpHMOYI‘OJ'IBHI/IK, TEOpEMa O paBCHCTBC JUaroHaieu IpsAMOYTOJIbHUKA.

Pom06, Teopema o cBoiCTBE AMAroHasiei.
KBanpar.
Tpanenus, cpeaHsist JUHUS TPareluy; paBHOOEAPEHHAS TpareIus.

4. Muozoyzonvnuxu (10u)

MHOFOYI‘OJ'IBHI/IK. BBIHYKJ'ILIC MHOT'OYTOJIbHUKH. HpaBI/IHLHHe MHOT'OYT'OJIbHHUKH. TeopeMa )
CYMMC YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHUKA. TeopeMa 0 CYMMC BHCIHIHUX YIJIOB BBIITYKJIOT'O
MHOI'OYI'OJIbHUKa

5. Okpysrcnocmo u kpyz (20u)

OxpyxHocTb u Kpyr. LlenTp, pannyc, nuamertp. lyra, xopaa. Cexrop, cermeHT. LleHTpaibHbIii,
BIIMCAHHBIN YIOJI, BEIMYMHA BIIMCAHHOIO yIIa. B3auMHOE pacronoKeHue NpsMON U OKPYKHO-
CTH, IBYX OKpykHOcTel. KacarenbHas u cekymas K OKpY»KHOCTH, UX CBOMCTBA.

BnycanHble 1 ONIMCaHHBIE MHOTOYTOJIBHUKHA. OKPYKHOCTb, BIMCAHHAs B TPEYTOJIbHUK, U OK-
PYKHOCTB, OIIMCaHHAasl OKOJIO TPEYroJIbHUKA. TEOPEMBI O CYILIECTBOBAHUU OKPYKHOCTH, BIIUCAH-
HOH B TPEYTOJIBHUK, U OKPYKHOCTH, OITUCAHHOW OKOJIO TPEYTOJIbHHKA.

BnycanHbie 1 OnMCaHHBIE OKPYKHOCTH MPABUIBHOTO MHOTOYTOJIbHHKA.
@opMyIbl 17151 BBIYMCICHHUS] CTOPOHBI TPaBUIIbHOTO MHOTOYTOJIBHHKA; PaJinyca OKPYKHOCTH,
BIIMCAHHOW B IPAaBWJIBHBIA MHOTOYTOJIBHUK; palyCca OKPY>KHOCTH, OITMCAHHON OKOJIO IIPAaBUJIb-
HOI'O MHOTOYTOJIbHUKA

6. I'eomempuueckue npeoopazoeanus (10u)



[Tonsitrie o paBeHcTBe Quryp. [loHSITHE TBMKEHMS: OCEeBas U IIEHTPATbHAS CAHMMETPHUH, TTapa-
JIeNbHBIN niepeHoc, noBopoT. [lonstue o mogobun Guryp u romoTeTrn.
7. Ilocmpoenusa ¢ nomouipto yupKyna u auneuku (5u)

[TocTpoenusi ¢ TOMOIIBIO HUPKYIS U TMHEHKH. OCHOBHBIE 33/1a4M HA MOCTPOCHUE: ACJICHUE OT-
pe3Ka Mormoiam; MOCTPOeHUE yIyia, paBHOTO JaHHOMY; IIOCTPOECHUE TPEYTOJIbHUKA 110 TPEM
CTOpPOHAM; MTOCTPOEHUE MEPIECHAUKYIISIPA K MPSMOI; TOCTPOCHNUE OMCCEKTPUCHI YIIIa; EICHHE
OTpe3Ka Ha 1 PaBHBIX YacTeH.

8. Uzmepenue zeomempuueckux eenuuun (254)
Jnuna otpeska. [{nuna somanoi. [lepumMerp MHOTOyrojibHUKA.

PaccrosiHue ot Touku 10 npsimoid. PacctosiHue Mex Iy napajuleIbHbBIMU IPSIMBIMHU.
JlMHa OKPYKHOCTH, YUCJIO T; JUIMHA JYT'H OKPYXHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEXKAY BEIUYMHOMN LICHTPAJIBHOIO yIVIa U JUIMHOW yTU
OKPYXXHOCTH.

[TonsTHe momnaay miockux Guryp. PaBHococTaBieHHble U paBHOBeMHKHE Gurypsl. [Tnomans
npsMoyrojibHUKa. [lnomanu napanienorpaMma, TpeyroibHUKa U Tparneunu (OCHOBHbIE
(dopmynbl). opMysibl, BeIpaXkarollye IIO0Lalb TPEYTOJbHUKA YEPE3 JIBE CTOPOHBI U YTOJl MEXK Y
HUMH, Yepe3 MEepUMETp U PaJuyc BIMCAHHOM OKpykHOCTH; popmyna ['epona. Ilnomans MHOTO-
yrojpHuKa. [lnomane kpyra u miomanp cekropa. COOTHOLIEHUE MEXKTY IIOMAASIMU ITOA00HBIX
dburyp.

9. Koopounamout (104)

JlexapToBbl KOOPAMHATHI Ha INIOCKOCTU. YpaBHEHUE NpsAMoi. KoopauHaTel cepelMHbI OTpe3Ka.
dopmyiia pacCTOSIHUSI MEKAY ABYMSI TOUKAMH IIJIOCKOCTH. YpaBHEHUE OKPYKHOCTH.

10. Bexmopuwt (10u)

Bexrop. [lnuna (Mmoayns) BekTopa. PaBencTBo BekTopoB. Konmuneapubie BekTopbl. KoopauHarst
BEKTOpa. YMHO)KEHHE BEKTOpPA Ha YMCIIO, CyMMa BEKTOPOB, PA3JIOKEHNE BEKTOPA T10 ABYM
HEKOJUIMHEAapHBIM BEKTOpaM. YToj MexIy BekropaMu. CKalsipHOE IPOU3BEICHIE BEKTOPOB.

11. Fnemenmot nozuxku ( 5u)

Omnpenenenue. AKCUOMbI U TeopeMbl. Jloka3arenbcTBo. Jloka3arenbcTBO OT IPOTUBHOTO.
Teopema, o6parHas nanHoil. [Ipumep u KoHTpIIpHUMED.

Pe3zepe epemenu (15u)

ll. Temamuueckoe nnanuposanue Ha cmynenvb o0yueHus

7 knacc. 684yacos
1. OcHoBHBIE cBoOiicTBa MpocTeimMx reomerpuyeckux ¢puryp (13 yacon)

Hauanwsabie nonsitus mianuMerpuu. ['eomerpudeckue gurypsl. Touka u npsmas. OTpe3ox,
JUTMHA OTpe3Ka U e€ coiicTBa. [lomymiockocTs. [Tonynpsamas. Yrom, BeauyuHa yria u eé
cBoiicTBa. TpeyronbHUK. PaBEeHCTBO OTPE3KOB, YINIOB, TPEYTOJIbLHUKOB. [lapanienbHbie npsMele.
Teopemsl U T0Ka3aTenbCTBA. AKCHOMBI.

OcHOBHasl 1IeTTb — CUCTEMATU3UPOBATh 3HAHUS YYAIINXCS 00 OCHOBHBIX CBOMCTBAX MPOCTEUIITUX
TeOMeTpUYECKUX Puryp.

2. CMekHbIEe U BePTHKAJbHbBIE YIIIbI (8 4acoB)

CMexxHbIE M BEPTUKAJIbHBIE YITIBI U UX CBOMCTBA. llepnienukymnspHbie npsimele. buccexkrpuca
yIyia U €€ CBOMCTBA.

OcHoBHas aeiib — OTpa6OTKa HAaBBIKOB ITIPUMECHCHUA CBOICTB CMEXKHEIX U BEPTHUKAJIBHBIX B
IPOLIECCE PELICHUS 3a/1ad.

3. Ilpu3HaKku paBeHCTBa TPeyroJibHNKOB (13 yacoB)



[Tpu3Haku paBeHCTBA TPEYrOIbHUKOB. Menuanbl, OMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA.
PaBHOOEApEHHBIN TPEYTOJIBHUK 1 €r0 CBOMCTBA.

OcHoBHas 11e1b — CPOPMUPOBATh YMEHHUE JOKA3bIBATh PABEHCTBO TPEYTOJILHUKOB C OMOPON Ha
IIPU3HAKU PABCHCTBA TPEYTOJIBHUKOB.

4. Cymma yrjioB TpeyrojbHuka (15 yacoB)

[TapannensHbie npsimple. OCHOBHOE CBOMCTBO NapajuleabHbIX NpsAMBIX. [Ipu3Hakn
NapajuIeaIbHOCTH NpsAMBIX. CyMMa yITIOB TpEYrobHUKA. BHEIHUI yros TpeyrojabHUKa.
IIpu3Haky paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. PaccTosiHue OT TOUKM 10 IPSIMOM.
PaccTosiHue Mex 1y napajuienbHbIMU IPSIMBIMU.

OcHoBHas 0eJIb — AaThb CUCTCMATU3UPOBAHHBIC CBSICHUA O MMapPAJUICIIbHOCTH ITPAMBIX,
paCliMpUTh 3HAHUA YJallUuXCs O TPEYroJIbHUKAX.

5. l'eomeTpuueckune nocrpoerus (14 yacon)

OxpyxHocTb. KacarenbHas K OKpY>KHOCTH U €€ cBOMCTBA. OKPYKHOCTb, OIIMCAHHAsI OKOJIO
TpeyrojibHuKa. OKpyKHOCTb, BIIUCAHHAs B TPEYrojabHUK. CBONCTBO CEPEIUHHOTO
NepHeHuKysIpa K oTpe3Ky. OCHOBHBIE 331a4M Ha TOCTPOEHHUE C MTOMOIIBIO IIUPKYIS U JIMHEHKH.

OcHoBHas 11€1b — CPOPMUPOBATh YMEHHUE pelaTh IPOCTEHIINE 3a]Ja4H Ha IIOCTPOCHUE C
IIOMOIIBIO LIUPKYJIA U JIUHEHKH.

6. Odo0maee NoBTOpeHue (5 yacon)
7. Pe3eps (2 uaca)

8 knacc. 68 yacoB

YerbipexyroabHukHu (20 yacoB)

Ornpenenenue yeTeipexyronbHuka. [lapannenorpamm u ero cBoiictBa. [Ipusnaku
napasuienorpamma. [IpsmoyroiapHUK, poM0O, KBaapaT u ux cBoiictBa. Teopema Daneca. Cpenuss
JTuHUS TpeyronbHuKa. Tpanenus. CpenHss iuHus Tpaneuus. [IponopruuoHanbHble OTPE3KU.

1. Teopema IMudaropa (18 yacon)
CuHyC, KOCUHYC ¥ TAHT€HC OCTPOrO yIvia MPsSMOYTOJIbHOTO TpeyroyibHUKa. Teopema
[Tudaropa. HepaBeHncTBo TpeyronpHuka. I[lepnenaukyssp u HakinoHHas. COOTHOILIEHHE
MEX/1y CTOPOHAMH U YIJIAMU B MIPSIMOYTOJIBHOM TPEYrojIbHUKE. 3HAUEHUSI CUHYCA,
KOCHHYCa M TAHT€HCA HEKOTOPBIX YIJIOB.
2. JlexapToBbI KOOPAMHATHI HA MI0cKOCTH (10 YyacoB)
[IpsimoyronbHas cucteMa KOOpuHaT Ha MIocKocTu. KoopamHathl cepeiiHbl OTpe3Ka.
PaccrosiHne Mex 1y ToukaMu. YpaBHEHUS NPSIMON M OKpYXKHOCTH. KoopauHarsl
nepeceueHus npsaMbix. ['paduk nunelinoit pynkuuu. [lepeceyenne npsmbIx ¢
OKpYXHOCTBI0. CHHYC, KOCUHYC, TaHTeHC yrioB oT 0° no 180°
3. ABuxkenue (7 4acoB)
JIBm>xeHue u ero ceoiictBa. CUMMETPHUS OTHOCUTEIBHO TOUKU U IpsAMOii. [IoBopoT.
[TapamnensHbIi IEPEHOC U €r0 cBoMcTBa. [loHsATHE O paBeHCTBE PUTYD.
4. BekTopsbl (9 yacoB)
Bekrop. AGcomoTHas BeIMYMHA U HAIIPaBJIeHUE BEKTOpa. PaBeHCTBO BEKTOPOB.
Koopaunars! Bektopa. ClokeHue BEKTOPOB U €r0 CBOMCTBA. YMHOKEHHE BEKTOpa Ha
gucio [KomnmnaeapHslie BekTopbl] CkallipHOE IPOU3BEIEHNE BEKTOPOB. YTOJI MEXIY
BekTopaMu. [IIpoekius Ha ock. PaznoxeHne BEKTOpa 0 KOOPAUHATHBIM OCSIM. |
. [loBTOopenue. Pemenue 3axa4 (4 yaca)
. Pe3epB (2 uaca)

o O1

9 kaacc. 68 yacos

1. IlonoOue ¢uryp (17 yacos)
[Tonsitue o romoreruu u nogodun guryp. [lomodbue TpeyronpauKoB. [Ipu3HaKK MTOTOOMS



TpeyronbHUKOB. [logobue mpsMOyronbHBIX TPEYroNbHUKOB. LleHTpanbHbIe 1 BIIMCAaHHBIE
YIJIbI U X CBOMCTBA.

2. Pemienue TpeyrojibHukoB (10 yacoB)
Teopembl CHHYCOB ¥ KOCUHYCOB. Pelienue TpeyroibHUKOB.

3. MHoroyrojbHuKH (12 yacoB)
Jlomanast. Beimykiible MHOrOyrosibHUKM. CymMMa yIjioB BBIITYKJIOTO MHOTOYTOJIBHUKA.
IIpaBuiibHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTb, OIIMCAHHAsI OKOJIO ITPABHIIBHOTO
MHOT0yrojabHuKa. OKpYKHOCTb, BIMCaHHAsI B IPaBUJIbHBIA MHOTOYTrOJIbHUK. [{n1Ha
OKpyXHOCTH. [nmnHa nyru okpyxxHocTH. Paguannas mepa yria.

4. Tlnomanu ¢puryp (15 yacon)
[Inomane n e€ ceoicTra. Ilnomanu npssMoyrojabHUKa, TPEYroJbHUKA, IAPAIIIEIIOrPaMMa,
Tpanenuu. [lnomaau kpyra u ero yactei.

5. DieMeHTHI cTepeoMeTpuH (5 4acoB)
Axcnomsl crepeoMeTpui. [lapainebHOCTh U IEPIEHAUKYIIPHOCTD MPSMBIX U
IJIOCKOCTEW B mpocTpaHcTBe. MHOrorpanHuku. Tena BpameHus.

6. IloBTopenue (9 yacon)

7 knacce:
KontponpsHas pabora Nel no teme: «CBolcTBa TeOMETPUUECKUX PUTYP».
KontponpHas padora Ne2 o teme: «CMeKHbIE U BEPTUKAJIBHBIE YIIIBI».
KonTposnbhas padora Ne3no teme: «IIpu3Haku paBeHCTBA TPEYrOJIbHUKOBY.
KonTposnbhas padora Ned o Teme: «CymMma yIiioB TPEyroabHUKAY.
KontponpHas pabora NeSmo teme: «I'eomeTpruueckue noCTpoECHUs».

8 kaacc:

KontponpsHas padora Nel no teme: «HeTbIpexyroJbHUKW.

KonTponbhas pabota Ne2no teme: «HeTbIpexyroabHUKI.

KontpomnsHnas pabota Ne3 o teme: «Teopema [Tudaropar.

KonTposbHas padora Ned4 o Teme «COOTHOLIEHHUS MEXy CTOPOHAMHU U YITIaMU B
NPSIMOYTOJILHOM TPEYTOJTBHHUKE)

KonTponbHas pabota Ne5 o Teme «/lexkapToBbI KOOpIUHATHD)

KontponpsHas pabora Ne6 o teme: «BekTopsi».

Kpome Toro mpoBOIUTCS UTOTOBBIM TECT MO MOBTOPEHUIO.
9 kaacc:

KonTponbHas padora Nel o Teme: «Ilonobue dpurypy.
KontponpsHas padora Ne2 o teme «Ymibl, BHIUCAaHHBIE B OKPYKHOCTB»
KonTponbshas padora Ne3 o Teme: «Perienue TpeyroabHUKOB.
KonTpomnsHnas padorta Nedmo teme: «MHOTOYTOIBHUKIY.
KonTponbshas padora Ne5 o Teme: «[lnommaay npocTeix GUryp».
KontpomnsHnas padbota Nebmo teme: «ILnomaau puryp.

Kpome Toro npoBOAUTCS UTOTOBBIH TECT 10 MOBTOPEHUIO.

Ouenka mJIaHUpyeMbIX pe3yibTaToB

CucreMa OLIEHKH JTOCTHXKEHUS TIaHUPYEMbIX pe3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTelib-
HOW IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa30oBaHus MPEANoaraeT KOMITJIEKCHBIH MOAX0/ K
OILIEHKE PE3yIbTaTOB 00pa30BaHMsl, TO3BOJISIIOIINN BECTH OLIEHKY JI0CTHUKEHUS 00y4YarouMuUcs
BCEX TPEX IPYII Pe3yabTaTOB 00pa30BaHUA: TMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX.

CucremMa OLIEHKH ITpelyCMaTPUBAET YPOBHEBBIN MOIXO K COAEP/KAHUIO OLIEHKU U
WHCTPYMEHTAPHUIO IS OLCHKH JOCTUKECHUS IUIAHUPYEMBIX PE3Yy/IbTAaTOB, a TAKKE K IIPEICTABIIC-
HUIO U MHTEPIPETALNU PE3YJIbTaTOB U3MEPEHU.



OpHuUM U3 IPOSBIECHUIN YPOBHEBOTO MOAXO0/1A SBJSETCS OLEHKA HHANBUAYaTIbHbBIX
00pa3oBaTenbHBIX TOCTIKEHUH HAa OCHOBE «METOJIa CIIOKEHHUS», IPU KOTOPOM (pUKcHpyeTcs
JOCTH)KEHUE YPOBHS, HEOOXOAMMOTO JJIsl YCIIEHITHOTO IPOIOJDKEHHS 00pa30BaHus U peaibHO
JOCTUTAEMOT0 OOJIBIIIMHCTBOM YYAIIXCs, U €r0 IPEBBIIIECHHE, YTO MO3BOJISIET BBICTPAUBATh
WHAUBUIYaJIbHbIE TPACKTOPUU JABIKEHUS C YUETOM 30HbI OMKaiiiero pa3Butus, GopMupoBaTh
MOJIOXKUTENBHYIO0 YUeOHYIO M COIIMATIbHYIO0 MOTHBALIUIO.

Oco0eHHOCTH OLIEHKH NPeIMETHBIX pe3y/bTaToB

OHGHKa IMPEAMETHBIX PE3YJILTAaTOB MPCACTABIIACT coboii OLCHKY JOCTHXCHUSA O6y‘IaIOH_II/IMC${
IJIAaHUPYCMBIX PE3YyJIbTAaTOB IO OTACIIbHBIM ITPEAMCTAaM.

OCHOBHBIM 00BEKTOM OLIEHKH ITPEIMETHBIX PE3Y/IbTATOB SBISETCS CIOCOOHOCTD K PEIICHUIO
y4eOHO-TI03HABATENIbHBIX M YUeOHO-TIPAKTHUECKUX 33]1a4, OCHOBAaHHBIX HA H3y4aeMOM y4eOHOM
Marepuaie, ¢ UCIOJIb30BaHUEM CIIOCOOOB AEHCTBUI, PEICBAHTHBIX COJEPKAHUIO YUEOHBIX
IIPEIMETOB, B TOM YMCJIE METAIIPEIMETHBIX (II03HABATENIbHBIX, PETYIATUBHbIX,
KOMMYHUKAaTUBHBIX ) JeHCTBUI.

Cucrema OLIEHKU MPEIMETHBIX PE3YJIbTaTOB OCBOEHHSI YU€OHBIX IPOrpaMM C Y4ETOM
YPOBHEBOTO I10/1X0/1a IPE/IIoIaracT BblaejJeHne 0a30BOro ypoBHs JOCTHKEHUI KaK TOYKH
0TC4éTa [IPU NOCTPOCHUH BCEH CHUCTEMBI OLIEHKH M OpraHU3allii MHIUBUIYaIbHON pabOThI C
YYAIIHMMUCS.

Peasibable JOCTHXKEHMS yHAIIMXCS MOTYT COOTBETCTBOBATH 0230BOMY YPOBHIO, @ MOTYT
OTJINYATHCS OT HETO KaK B CTOPOHY ITPEBBILIECHHUS, TAK U B CTOPOHY HEOCTHUKECHHUSI.

JU1s OLleHKU IpeIMETHBIX PE3YIbTaToOB B 7-9 Kilaccax MCIOJb3yeTcs 5-TH OalllbHas IIKaja
OTMETOK, COOTHECEHHAsl C YPOBHSIMH OCBOEHUS MPEAMETHBIX 3HAHUM.

YcranaBnuBaeTcs MSITh ypOBHeﬁ ,I[OCTI/I)KGHI/Iﬁ yqaliuxcsi:

1.bazoewtit yposenv 0ocmucenuii — ypoBEHb, KOTOPBIA JEMOHCTPHPYET OCBOEHHE YUEOHBIX
JeNCTBUI ¢ ONOPHON CUCTEMOM 3HaHUM B paMKax JMaria3oHa (Kpyra) BbIJEJIEHHBIX 3a/ay.
OgnazieHne 6a30BbIM YPOBHEM SIBIISIETCS IOCTATOYHBIM IS TPOIOJIKEHUS O0yUeHHsI Ha
CJIEAYIOIIEM YPOBHE 00pa30BaHMsl, HO HE 110 NPO(QUIBHOMY HaIPaBJIEHUIO. JJOCTHKEHUIO
6a30BOr0 ypOBHS COOTBETCTBYET OTMETKA «YyIOBJIETBOPUTEIHHO

2. Ilosviuennulii ypoeens (ypoeenv 00CmuiceHuil gvluie 6a306020) NOCTIKEHUS TIIAaHUPYEMBIX
PE3YJIbTaTOB CBUIETENIBLCTBYET 00 YCBOSHUH OIMIOPHOM CUCTEMbI 3HAHUIM Ha YPOBHE OCO3HAHHOTI'O
IIPOM3BOJIBHOIO OBJIAICHUS YU€OHBIMU AEUCTBUSIMH, a TAKXKE O KPyro3ope, MupoTe (UiIu
U30MpaTeIbHOCTH) HHTEPECOB U COOTBETCTBYET OLIEHKE «XOPOIIIO)

3.Bvicokuii yposensv (yposensv 0ocmudiceHuil evliie 6A306020) NOCTUKEHUS TUTAHUPYEMBIX
PE3YNBTAaTOB OTIMYAIOTCA IO ITOJIHOTE OCBOCHMSI INIAHUPYEMBIX PE3YNIBTAaTOB, YPOBHIO OBJIAJACHHUS
y4eOHBIMU JEUCTBUAMH U CHOPMUPOBAHHOCTHIO HHTEPECOB K JaHHOW MpeaMeTHON o0nacTu,
OLICHKA «OTIIMYHOY

BBIACIISICTCA IBa YPOBHHA!

4. Ilonuscennstii yposensv (ypoeenv 0ocmudicenuil Hudxce 6a308020) NOCTUKEHUN, OIICHKA
«HEYHAOBJIETBOPUTEIILHO»

5. Hu3kuii ypoeens (ypoeensv 0ocmudicenuil Hudce 6a306020) NOCTHKEHUM, OLIEHKA «I1JI0XO0

He noctuxenne 6a30Boro ypoBHs (IIOHMKEHHBIN U HU3KUH YPOBHH JTOCTHKEHUN)
(duKcHpyeTCs B 3aBUCUMOCTH OT 00BbEMA U YPOBHS OCBOCHHOTO ¥ HEOCBOEHHOTO COJIep KAHUS
npeaMera.

WNuauBuayaibHble TPAEKTOPUU OOYUECHUS YUALTUXCS, JEMOHCTPUPYIOIIUX MMOBBIILIEHHBINH 1
BBICOKHI YPOBHU JOCTHKEHH, 11e11ecoo0pa3Ho GOpMHUPOBATh C yUYETOM UHTEPECOB ITUX
yyaluxcs U UX IJIaHOB Ha Oyayiuee. [Ipy Haauuuy yCTOMUMBBIX HHTEPECOB K YUEOHOMY



MpeaIMETy U OCHOBATEIbHOM MOATOTOBKH 110 HEMY TaKHe y4Yalluecss MOTYT OBITh BOBJICUCHBI B
MPOEKTHYIO AEATEIbHOCTD [0 MPEAMETY U COPUEHTUPOBAHBI HAa MPOIOIIKEHNE 00yUeHUs B
CTapIIMX KJIAccaxX MO JAHHOMY MPOQUITIO.

IToHM:KeHHBIH YPOBeHb JOCTHKCHUH CBUAETEIBCTBYET 00 OTCYTCTBUM CUCTEMATHUYECKON
0a30BOI IOJATOTOBKH, O TOM, YTO YYaIIMMCSI HE OCBOEHO JJa)K€ U IIOJIOBUHBI INIAHUPYEMBIX
PE3YNIBTAaTOB, KOTOPbIE OCBABAET OOJIBIIMHCTBO yUYaIlUXCsl, O TOM, YTO UMEIOTCS 3HAYUTEIIbHbIE
npoOebl B 3HAHUSX, AalibHelee o0y4yeHne 3arpyaHeHo. [Ipu 3Tom ydamuiics MoxeT
BBINOJIHATH OTJEJIbHBIE 331aHUS MOBBIILIEHHOTO YpoBHs. JlaHHas rpynna yyamuxcs Tpedyer
CHelHaIbHON TUAarHOCTUKU 3aTPyIHEHHH B 00y4eHnH, TPOOEJIOB B CUCTEME 3HAHUI U OKa3aHUHU
1eJICHANPaBJICHHOM OMOIIY B JOCTHKEHUH 0a30BOr0 YPOBHS.

Hu3kuii ypoBeHb OCBOCHMS IUNIAHUPYEMBIX PE3YJIBTaTOB CBUAETEIBCTBYET O HAIMYUU TOJIBKO
OTAEIbHBIX (PparMEeHTapHbIX 3HAHUH IO IPEMETY, aibHelliee 00ydeHue NPaKTUYECKU
HEBO3MOJKHO. YUaIIUMCsl, KOTOPBIE IEMOHCTPUPYIOT HU3KUI YPOBEHb JOCTH)KEHUH, TpeOyercs
crienMaabHas MOMOIb HE TOJIBKO [0 y4eOHOMY MpeiMeTY, HO U 10 (HOPMUPOBAHUIO MOTUBAIINH K
00yYEeHUI0, pa3BUTHIO HHTEPECA K N3y4aeMOM MPeIMETHON 00J1aCTH, TOHUMAaHUIO 3HAYMMOCTHU
IIpeaMeTa JUls )KU3HU U Jp. ToabKO Hanuuue NojaoKUTEIbHOW MOTHBALUU MOXKET CTaTb OCHOBOM
JMKBUJIALIUU PO0OEIOB B 00YyYEHUH /7S JAHHOM TPYMIIbl yYaIUXCs.

OnrcaHHBIHA BBIIIE moaxoa NpUMEHACTCA B XOAC€ Pa3IMYHBIX IPOUCAYp OLUCHUBAHUA: TEKYLIEro,
MPOMEKYTOYHOI'0O 1 UTOIr0BOTO.

O06s13aTebHBIMU COCTABIIAIOIMMH CUCTEMbI HAKOIUIEHHOW OLIEHKU SIBJISIIOTCS] MaTepUalIbl:
* CTapTOBOM IMAarHOCTHKY;

* TEMaTU4YEeCKUX U UTOTOBBIX MPOBEPOYHBIX paboT;

* TBOPYECKHX PadOT, BKJIIOYAst yUeOHbIE NCCIICOBAHHS U YI€OHBIC TIPOCKTHI.

Pemenue o JOCTUIKCHUHN UM HEC NOCTMIKCHUU TNIAHUPYEMBIX PE3YIIBTATOB WA 00 ocBoeHNH"
WJIM HE OCBOCHUHU y4eOHOTO Marepualia IPUHUMAETCS Ha OCHOBE PE3YJbTaTOB BBITOJIHCHUS
3amanuit 6a3oBoro ypoBHs. Kputepuii 1oCTHX)EHHsI/OCBOCHUS yueOHOTO MaTepraa 3aaaéTcst
Kak BeInojHeHne He MeHee 50% 3amanuii 6azoBoro ypoBHs win noixydeHue 50% ot
MaKCUMAaJIbHOTO 0asia 3a BBITIOJHEHHE 3a/1aHui 6a30BOTO YPOBHSL.

Ob0mas kaaccupuranus oMMOOK.

[Tpu onieHKe 3HAHUM, YMEHUI U HABBIKOB yUaIlIUXCs CIIEAYET YUUTHIBaTh BCE OMIMOKHU (TpyObIe
U Herpyobl€) U HEJOUETHI.

I'pyObIMu cuuTarOTCst OIINOKH:

[] He3HaHWE OMPEEICHUS OCHOBHBIX MOHSATHH, 3aKOHOB, IMPABHJI, OCHOBHBIX
MIOJIOKEHHUH TeOprH, He3HAHUE POPMYI, OOIIETIPUHATHIX CHMBOJIOB
0003HaueHN BETTUYNH, CIUHUIl UX U3MEPEHUS;

HE3HAaHUE HAUMEHOBAHUN €IUHUL U3MEPEHUS;

HEYMEHHE BBIJICTTUTH B OTBETE IJIABHOE;

HEYMEHHE MPUMEHSTh 3HAHUS, aJITOPUTMBI JUIsl pEeLICHUS 3a1aY;
HEYMEHHE JIeTIaTh BBIBOJBI U 000OIICHUS;

HEYMEHUE MOJTH30BATHCS IEPBOUCTOYHUKAMH, YUCOHUKOM H
CITPaBOYHUKAMU;

[J BBIYHCIMTEIbHBIE OIIMOKH, €CJIM OHHU HE SBIISIOTCS OIHCKOIL;

[0 JOrMYECKHE OIINOKH.

I T A

K Herpy0ObIM ommméKaM ciieyeT OTHECTH:

[ HETOYHOCTH (GOPMYITHPOBOK, ONPEACICHNUMN, TOHATUN TEOPUH, BEI3BaHHAS
HEIOJIHOTOM 0XBaTa OCHOBHBIX MMPU3HAKOB OIMPEAETIIEMOr0 MOHATHS WIH



3aMEHOU OHOIO - IBYX U3 3TUX IIPU3HAKOB BTOPOCTEIIEHHBIMU;

[ HepanMOHAJIBHBIM METOJ PEHICHUS 3a4a4M UM HEJOCTATOYHO
IIPOAYMaHHbIN IUIaH OTBETA (HAPYILLIEHUE JIOTUKH, TOJIMEHA OTAEIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMN);

[ HepanHMOHaJIbHBIE METO/IBI PAOOTHI CO CIIPABOYHOM U APYroi TUTEpaTypou;

[] HeyMeHHe peluarb 3aJa4u, BBIIOIHATH 3aJaHusl B 00IIEM BUJIE.

Henoyeramu SBIAIOTCS:

[] HepalMOHaJIbHbIE IIPUEMbI BBIYUCICHUHN U TPe0Opa30oBaHui;
[] HeOpe)XHOE BBINOJIHEHUE 3aIIUCEH, UEPTEXKEH.

KoHTpoJib npeaMeTHBIX Pe3yJIbTATOB [IPEU1araeTcs Ipu NPOBEIEHUN MAaTEMATHUYECKUX
JUKTaHTOB, TECTUPOBAHUS, IPAKTUIECKUX PA0OT, CAMOCTOSTEIBHBIX PA0OT 00YyUaIOIIEero 1
KOHTPOJIUPYIOILETrO BUJIa, KOHTPOJIBHBIX PadoOT.

KanennapHo — Temarnyeckoe IIaHUPOBaHKUE Ha KaX/Iblil roj] 00y4eHus JaHO B IPUIIOKEHUU

NeomeTpus (8 knacc)

Hcnonvzosams nipu pelIeHUM MaTeMaTHYECKUX 3ajad, UX 000CHOBAHUHU U IIPOBEPKE
HalJIEHHOTO PELICHUsI 3HAaHUE O:

OIpeieNIeHNH MapajuiesorpaMmma, pom0a, NpsiMoOyrojibHUKa, KBaJlparTa; UX CBOUCTBAX U
IIPU3HAKaX;

OIpE/IeNICHUH TpalleLy; JIEMEHTAX TpaIleluu; TEOPEME O CPEAHEN JTMHUU TparelnH;
OIpE/IeNIEHUU OKPYKHOCTH, Kpyra 1 UX 3JIEMEHTOB;

TeopeMe 00 U3MEPEHHUH YTJIOB, CBSI3aHHBIX C OKPYXHOCTBIO;

OIIPEZICIICHUH U CBOMCTBAX KacaTeIbHBIX K OKPY)KHOCTH; TEOPEME O PAaBEHCTBE ABYX
KacaTeJbHbIX, IPOBEIEHHBIX U3 OJHOW TOUKH;

ONpPEIETICHUH BIINCAHHON U OIMCAHHOW OKPYKHOCTEH, X CBOMCTBAX;

OTpeIelIeHUH TPUTOHOMETPHUECKUE (PYHKIIMH OCTPOTO YIJIa, OCHOBHBIX COOTHOIICHUNA MEXITY
HUMU;

npuéMax peuieHus NPSMOYTOJIbHBIX TPEYTrOJbHUKOB;

TPUTOHOMETpHUECKUX (YHKIMAX yriaoB oT 0 1o 180°;

TEOpeMe KOCUHYCOB U TEOPEME CUHYCOB;

IpUEMax peUICHMs IPOU3BOJIBHBIX TPEYTOJIbHUKOB;

dbopMynax JUIsl IIIOIAAN TPEYroJbHUKA, TapajieIorpaMMa, Tpaneuy;

teopeme [Iudaropa.

Ilpumensimy IPU3HAKK U CBOMCTBA MapajiesorpaMma, pom0a, MpsiMOyrojbHHKA, KBaJipaTa npu
pEILIEHNN 3a/]a4;

pewamsb TPOCTENIINE 3a7a4 Ha TPAIELIHIO;

Haxooums TPAJlyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTAaHABINBATh UX PABEHCTBO;
npuMeHamb CBONCTBA KAacaTEIbHBIX K OKPYKHOCTH IIPU PELLICHUH 3a/1a4;

pewiamsb 3a7ja4i Ha BIMCAHHYIO U ONHCAHHYIO OKPY>KHOCTB;

8bINOIHAMb OCHOBHBIE T€OMETPUUECKHE TOCTPOCHHUS C TIOMOIIbIO LIUPKYIIS U JTMHEUKH;
Haxooums 3HAYEHUS TPUTOHOMETPUUECKUX (PYHKIIHI OCTPOro yriia yepe3 CTOPOHbI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

NpUMeHAMb COOTHOIICHUS MEXKAY TPUTOHOMETPUUECKUMHU (QYHKIUSAMH IIPH PELICHUHN 3a]1a4; B
YaCTHOCTH, 110 3HAUEHUIO OJHON M3 (YHKIUI HAXOIUTh 3HAYEHHSI BCEX OCTaJIbHbIX;

peuwiams TPSIMOYTOJIbHBIE TPEYTOJbHUKY;

€800ums paboTy C TPUrOHOMETpHUECKUMH (PyHKIMSIMU yriioB oT 0 10 180° k ciryuaro ocTpbIxX
YIJIOB;

npuMeHams TeOpeMy KOCHHYCOB U TEOPEMY CUHYCOB IIPH PELICHHUH 33/a4;

peuwiamsb IPOU3BOJIBHBIE TPEYTOJIbHUKY;



Haxoo0ums TIIOUIAJAN TPEYTOJIbHUKOB, MApaJIeIOrpaMMOB, TPATICIIHii;

npumenams Teopemy [ludaropa npu pemenun 3agay;

Haxooums MPOCTEHUIINE T€OMETPUIECKHE BEPOSITHOCTH;

HAaxoOums PEeUICHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIOJIb3YHOTCS
MaTeMaTUYECKUE CPECTBA;

co30asamu NPOAYKT (Pe3yabTaT MPOSKTHON AESITENbHOCTH), A U3YYEHHUS U ONUCAHUS
KOTOPOTO MCIIONB3YIOTCS MaTeMaTHUeCKHe CPEe/ICTBA.

I'eomerpus (9 kinacc)
Hcnonvzoeamsb py pelLIeCHUN MaTeMaTHYECKUX 33a4, UX 0OOCHOBAaHUM U IIPOBEPKE
HalIEHHOT O pelIeHUs 3HaHUE O:
NPU3HAKAX 110/1001s TPEYTOJIbHUKOB;
TEOpeMe O MPOMOPIHOHATILHBIX OTPE3Kax;
CBOWCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;
IPONOPLUOHATIBHBIX OTPE3KaX B IPSIMOYTOJIBHOM TPEYTOJbHUKE;
HPOMOPLHUOHAIBHEIX OTPE3KaxX B KPYTE;
TeopeMe 00 OTHOUICHUH TUIOMIAIeH MTOAOOHBIX MHOTOYTOJIbHUKOB;
CBOWCTBaX MPAaBUIbHBIX MHOIOYTOJIbHUKOB; CBSA3U MEX/Y CTOPOHON MPAaBUIIBHOTO
MHOI'OYTOJIbHUKA U PaJUyCaMH BIIMCAHHOTO U OMMCAHHOI'O KPYTOB;
ONpCACIICHUU NJIMHBI OKPY>XHOCTH U d)OpMy.He JIIsA eé BBIYUCIICHUA,
dbopmyIte TuIomaay MPaBWILHOTO MHOTOYTOJIbHHKA,
OIpeIeNIeHUH IIouau Kpyra u popmyie uist €€ BeIYuciaeHus; GopMyJie sl BBIUMCICHUS
IUIoINAAeH YacTel Kpyra;
IMMpaBUJIC HAXOXKXACHUA CYMMBI 1 PA3HOCTH BCKTOPOB, IIPOU3BCACHUA BCKTOPA HA CKAJIAP,
CBOMCTBA ITUX OIEepalnil;
OTIpe/IeIEHNU KOOPIMHAT BEKTOPa U METOAAX X HAXOXK/IECHUS;
IpaBUJIe BHIMOJIHEHUH onepanuii Ha/l BEKTOpaMH B KOOPAMHATHOH (opme;
OTIpeNIeICHNH CKAJISIPHOTO MTPOU3BEICHNS BEKTOPOB U (POPMYIIE JJIsl €T0 HAXOXKICHHS,
CBs3U MCXKY KOOpAWMHATAMU BEKTOPOB U KOOpJAWHATAMU TOYCK;,
BEKTOPHBIM M KOOPAMHATHBIM METOJIaX PELICHHUs FEOMETPHUUECKUX 3a/]1ay.
dopmynax 06bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYp: MapajlieNenunesa,
KyOa, 1mapa, HMIMHApPA, KOHYCa.
IIpumensamsb TpU3HAKHA TIOJJOOMS TPEYTOJILHUKOB MPH PEIICHUH 33124,
pewams TPOCTENINNE 33/1a4H Ha MPOTIOPLUUOHAIBHbBIE OTPE3KU;
pewams TPOCTENIINE 33141 Ha MPaBUIIbHBIE MHOTOYTOJIbHHUKH;
HaxoO0ums JIAHY OKPYXHOCTH, TUTOIIAb KPyra U €ro 4acTei;
8bINOIHAMb OTIEPALINU HAJl BEKTOPAMHU B TE€OMETPUIECKON M KOOPAMHATHON Gopme;
HAaxoO0ums CKaJIIpHOE NMPOU3BEICHHE BEKTOPOB U MPUMEHSTD €ro JUIsl HAaXOKICHHUS pa3IMYHbIX
reOMETPUYECKUX BEJTHYNH;
pewams TEOMETPUUECKHUE 321241 BEKTOPHBIM M KOOPAMHATHBIM METOJIOM;
npUMeHsmMb TEOMETPUIECKHE TIPE0Opa30BaHUsI IFIOCKOCTH TPH PEHICHUH TEOMETPUICCKAX
3aja4;
Haxoo0ums 00bEMBI OCHOBHBIX ITPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp: Mapajuieenumnesa,
KyOa, mapa, [IHHIPA, KOHYCa,
HaxoO0ums PEUIeHUs «KU3HEHHBIX» (KOMITIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX HCIOIB3YIOTCS
MaTeMaTHYeCKue CPEe/ICTBA;
co30aeéamu MPOAYKT (pe3yabTaT NPOSKTHOM JIESTENbHOCTH), A U3YUEHHUS M OIIMCAHUS
KOTOPOT'0 MCIOJIb3YIOTCS MaTEMAaTHUECKUE CPENICTBA.
TpeboBaHus K YPOBHIO NOATOTOBKH YYaIMXCS



B pe3ynbrarte u3zyueHus Kypca reoMeTpun 9-ro kiacca 00y4arouiecst 10JIKHbI

Ymers:

10JIb30BATHCS TEOMETPUUYECKUM SI3bIKOM JUJISl ONIUCAHUS IIPEMETOB OKPYKAIOIIET0 MUPA;
pacrio3HaBaTh T€OMETPHUECKUE (PUTYPBI, pa3InyaTh UX B3aUMHOE PACIIONIOKEHHE;
n300pakaTh TE€OMETpPHUYECKHE (UTYpHI, BBINOJHATH YEPTEXKU 10 YCIOBHIO 3ajad;
OCYIIECTBIISATH IpeoOpazoBanue Guryp;

pacro3HaBaThb Ha YepTekax, MOJEISIX U B OKpYXKarolleil 00CTaHOBKE OCHOBHBIC
IPOCTPAHCTBEHHBIE TeNa, N300paxaTh HUX;

MPOBOAMTH ONEPALUU HaJ BEKTOPAaMH, BBIUMCIATH JAJIUHY U KOOPAUHATHI BEKTOPA, YTOJ
MEXly BEKTOpaMu;

BBIUNCIISATH 3HAYEHUS] TEOMETPUUYECKUX BEJIMYUH (JIIMH, YIJIOB, IUIOIIAJIEN), B TOM YHUCIIE:
OTIpeNeNIATh 3HAYeHNUE TPUTOHOMETPHUUECKUX (DYHKIMIA MO 3aJaHHBIM 3HAYCHUSM YTJIOB;
HAXOJUTh 3HAYEHUS TPUTOHOMETPHUYECKUX (QYHKUUH IO 3HAYEHUIO OJHOW W3 HUX;
HAXOJUTh CTOPOHBI, YIJbl U IJIOWAAM TPEYTOJBbHUKOB, AYT OKPYKHOCTH, ILIOIIAACH
OCHOBHBIX T€OMETPUUYECKUX PUTYp U PUTYp, COCTABICHHBIX U3 HHX;

pemate TEeOMETPUYECKHE 3aJaHusl, ONMUpPasCh Ha U3YYEHHbIE CBOHCTBA GUTYp H
OTHOUIICHUN MEXIy HUMH, IPUMEHSS TONOJHUTENbHbIE MOCTPOCHHS, alredpandeckuil u
TPUTOHOMETPHUYECKHH anmapar, COOOpaykeHHsI CHMMETPHH;

IPOBOAMTH JI0KA3aTEJIbHbIE PACCYXACHUS MPU PEIICHUU 3a/ay, UCHOJb3ys HU3BECTHBIE
TEOpeMbl, 00HAPYKUBasi BOZMOKHOCTH JUIsl UX MCIIOJIb30BaHMS;

peiarh npocTeiine MnIaHUMETPUUECKHE 3a/1a4l B IPOCTPAHCTBE.

Hcnoab3oBaTth NpUOOpPeTéHHBbIC 3HAHUSA U YMEHHMS] B NIPAKTHYECKOH /1esITeJIbHOCTH
1 TOBCEIHEBHOM KU3HM JJIS:

ONMCAHUS PEAJIbHBIX CUTYyalMil Ha 3bIKE TEOMETPHH;

pacy€ToB, BKIIOYAIOIINUX NTPOCTEHIIINE TPUTOHOMETpUUYECKHE (HDOPMYJIBI;

pELIEHUsI TEOMETPUUYECKUX 3aa4 C UCIIOJIb30BaHUEM TPUTOHOMETPHH;

pelIeHNs MPaKTUYECKHUX 3ajad, CBSI3aHHBIX C HAXOXKJIECHHUEM I€OMETPUUYECKHX BEJIUYUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CpecTBa)4

NOCTPOCHUH TIeOMETPUUYECKMMU MHCTPYMEHTaMu (JIMHEWKa, YTOJIbHUK, IUPKYJIb,
TPaAHCIIOPTHUP).

obOy4YeHHs

OBnasieHre CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUN, HEOOXOUMBIX TS
MPUMEHEHHUS B PAKTUYECKON JIEATETbHOCTH, U3YUYEHUSI CMEXKHBIX JUCIUILINH,
MIPOJIOJDKEHMS] 00pa30BaHNs,

HuTennexryansHoe pa3Butue, GopMUPOBaHNE Ka4eCTB TUIHOCTH, HEOOXOTUMBIX
YeNIOBEKY VIS IOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTU U TOYHOCTH
MBICJIH, KpI/ITI/I‘—IHOCTI/I MBIIJICHUA, HHTYUIHU, JJOrMYE€CKOI'O MbIIIJICHU S, DJIEMEHTOB
AITOPUTMUYECKON KYJIBTYpbI, IPOCTPAHCTBEHHBIX NMPEACTABIEHUH, CIIOCOOHOCTH K
MPEOJO0JICHUIO TPYAHOCTEM;

dopmupoBaHue IpeCTaBICHUN 00 UAESIX U METOAaX MAaTeMAaTUKH KaK YHUBEPCAIBHOTO
SA3bIKA HayKI/I U TEXHHUKH, CpG}ICTBa MO)IeJ'II/IPOBaHI/ISI HBJ'IeHI/Iﬁ 158 HpOHeCCOB;
Bocnuranue KyabTypbl TUYHOCTH, OTHOLLIEHUS K MAaTEMAaTHKE KaK 4YacTH
o0I1edenoBeuecKoil KyabTyphl, ((OpMUPOBAHKE TOHUMAHHS 3HAYUMOCTH MaTeMaTHKH
JUIsl HAyYHO-TEXHUUYECKOTO Mporpecca.

OCHOBHEIE 3ada4H:




® pa3BUTh MPEACTABICHUS O YHUCIE W POJM BBIYUCIECHUH B 4YEJIOBEYECKOW IPAKTHUKE;
chopMUpOBaTh  NPAKTHUYECKUE  HABBIKM  BBIIIOJHEHUS  YCTHBIX,  IHCHMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUMCICHUMN, PA3BUTH BBIYUCIUTENIBHYIO KYJIBTYPY;

® U3YYHTh CBOHCTBAa M TpaduWKd dIEMEHTApHBIX (YHKIMH, HAYYUTHCS MCIOJIb30BATh
GyHKIMOHATBHO-TpaQUUECKHe TPENCTaBICHUS JJs ONUCAaHWA W aHaTu3a peajlbHbIX
3aBUCHUMOCTEH;

® PpPa3dBUTb HNPOCTPAHCTBCHHBLIC TMPCACTABICHUA U I/I306pa3I/ITeJIbHLIC YMCHUs, OCBOUTH
OCHOBHBIC (baKTBI u MCETOAbl IUIAHUMETPHUH, IMO3HAKOMHUTBCA C HpOCTCfII.HHMPI
MMPOCTPAHCTBCHHBIMU TCJIaMHU H UX CBOﬁCTBaMH;

® Da3BUThH JIOTHUECKOE MBIIUIEHUE U PeUb — YMEHUS JIOTHYECKH OOOCHOBBIBAThH CY)KJCHHUS,
IIPOBOJIUTH HECJIOKHBIE CHUCTEMAaTU3allMM, IIPUBOAMTH IPUMEPbl U KOHTP IIPHUMEPHI,
UCIOJIb30BaTh  pa3jMuHble  SI3bIKM ~ MaTeMaTHKU  (CJIIOBECHBIH,  CHUMBOJIMYECKUH,
rpadu4ecKuil) [UIS WILTIOCTPAIH, HHTEPIPETALNH, apTyMEHTAIUN 1 TOKAa3aTeIbCTBA;

e cdhopMHpOBATh MPEACTABICHUS OO0 HM3Y4aeMbIX MOHATHSX U METOJAaX KaK BaKHEHIIHMX
CpPEeACTBAX MATEMATUYECKOI0 MOJIECIMPOBAHUS PEATIBHBIX IIPOLIECCOB U SBJICHUN.

TpeboBaHHSI K VPOBHIO NOATrOTOBKH YYaUIHXCS
3HATH/IIOHUMATh:
[ ] CYIIIGCTBO IIOHATHUA MaTEMaTHYCCKOI'O JOKa3aTCJIbCTBA, HpI/IBOIII/ITI) HpI/IMepI)I

JI0Ka3aTelIbCTB;

e CYIIECTBO NOHATHUS AITOPUTMA; IPUBOJUTH IIPUMEPHI AJITOPUTMOB;

e KakuM 00pa30M reoMeTpHus BO3HHUKIIA U3 MPAKTUUYECKUX 3a]1a4 3eMJIEMEpHUsL; TPUMEPbI
FeOMETPUUECKUX OOBEKTOB U YTBEPKACHUN O HUX, BAKHBIX I IPAKTUKU;

e CMBICII UACAIN3ALMH, ITO3BOJIAIOIIEH PEeIIaTh 3aa4y peaabHON NeHCTBUTEIIBHOCTH
MaTeMaTHYECKUMHU METOJaMH, IPUMEPBI OIINOOK, BO3HUKAIOIUX MIPU UICAIHU3ALINH.

YMETh:
¢ TOJIb30BATHCA T'COMETPUUCCKHUM SA3BIKOM IS OIMUCAHUS MTPEAMETOB OKPYKAOMICTO MUPA,

® pacro3HaBaTh F'€OMETPUYECKHE (PUTYpBHI, pa3IryaTh UX B3aUMHOE PACIOJIOKEHUE;

e 1300pakaTh T€OMETPUUECKUE (PUTYPBI; BBIOIHSITH YEPTEXKHU 110 YCIOBUIO 33/1a4;
OCYIIECTBIISATH MTpeoOpazoBanus GUryp;

® pacro3HaBaTh Ha YEPTEXKaX, MOJIENIAX U B OKpYKarolie 00CTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TeNa, N300paxaTh UX;

® [IPOBOJUTH ONIEpPALIMM HaJl BEKTOPAMH, BBIYMCIIATh JJIMHY U KOOPJAUHATHI BEKTOPA, YroJl
MEX1y BEKTOpaMu;

®  BBIYMCIIATH 3HAUEHUS] TECOMETPUUECKUX BEJTMUUH (IJIMH, YIJIOB, IUIONAa1eH, 00beMOB); B
TOM YHCJI€ OTPEAEIATh 3HAUCHUSI TPUTOHOMETPUYECKUX (DYHKIIHIA 10 33 JaHHBIM
3HAYEHUSM YTJIOB; HAXOJUTh 3HAYEHUSI TPUTOHOMETPHUUECKUX (DYHKIIHIA 110 3HAYESHHUIO
OJIHOM U3 HUX, HAXOJUTh CTOPOHBI, YTJIbI U TUIOIIAU TPEYTrOJIbHUKOB, JUIMHBI TIOMAHBIX,
T OKPY>KHOCTH, IJIOLaIe OCHOBHBIX F€OMETPUUECKUX PUTYp U GUryp,
COCTaBJICHHBIX U3 HUX;



e pemarb FeOMETPHUECKUE 3a/1a41, ONUPAsCh Ha U3yYEHHBIE CBOICTBA QUTYp U
OTHOILEHUH MEXy HUMU, IPUMEHSIS TOTIOJIHUTEIbHbBIE IOCTPOEHUS, alredpanyeckuil u
TPUTOHOMETPHUUYECKHH anmnapar, COOOpakeHUs] CHMMETPUH;

® [IPOBOJUTH JI0KA3aTEIbHBIC PACCYKIEHUS IIPU PELLICHUU 3a/a4, UCIIO0JIb3Yysl U3BECTHBIC
TEopeMbl, 00HAPY>KHBasi BO3MOXHOCTH Ul UX UCIIOJIb30BaHUS;

e pemiarh NpOCTEHIINE IUIAHUMETPUUECKUE 3a]Ja4l B IPOCTPAHCTBE;

HCI0JIb30BAaTh MPHOOPETEHHbIE 3HAHUS M YMEHHS B NPAKTHYECKOH AeATeJHLHOCTH H
NOBCEAHEBHOM KM3HH JIJIS:
® OIHrCaHus pCaJIbHbIX CI/ITyaI_[I/Iﬁ Ha A3BIKC TCOMETPHUH,

®  PAcyeToB, BKIIOYAIOIINUX MMPOCTEHIINE TPUTOHOMETPUUYECKHE (DOPMYIIBI;

® pelIeHUs FEOMETPUUECKUX 3a/au C UCII0Ib30BaHUEM TPUTOHOMETPHH;

® pELICHMS MPAKTUYECKHX 3a/1a4, CBA3aHHBIX C HAXOXKJICHHEM I'€OMETPUUYECKUX BETUUNH

e (UCHOJB3YS NPU HEOOXOJUMOCTHU CIPABOYHUKHU M TEXHUUECKHUE CPEJICTBA );

® [IOCTPOEHHE '€OMETPUUYECKMMH UHCTPYMEHTaMH ( JIMHEWKa, YrOJIbHUK, LIUPKYJIb,
TPaHCIIOPTHUP).






