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- «Adareopa: 9 kiaace» A.I'. Mep3asika, B.b. Iloaonckoro, M.C. SIkupa - M.: Benrana-I'pad,
2018;
- «I'eometrpus 7-9» JI.C.Atancsan, B.®.byry3oBa u ap. — M.: IIpocBemenne, 2017.

IHosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma coctaBiieHa B COOTBETCTBUU CO CIEAYIOLIMMU HOPMATHBHBIMH U y4e0-
HO-MeTOAUYEeCKMMHU J0KYMEHTaMH
Paboune nporpammsi:

5—9 knaccel / A. T'. Mepansik, B. b. Tlonouckwuii, M. C. Skup, E. B. bytko. — 2-¢ u3n., nepepab. —
M.: Benrana-I'pad, 2020.
- COopHHK MpUMEpHBIX pabounii nporpamm. I'eomerpus 7-9 xmaccsl, 2020 r. T.A. Bypmucrposa.
M.:IIpocsemenue, 2020 r.

Y4yeOHukm:

- JI.C. Aranacsia, B.®. Byry3os. C.b. Kamomues u np. 7-9 kiacc. M.:IIpoceemenue, 2020 r.

- AT. Mepsask, B.B. ITomonckuii, M.C. Sxup / mox pea. B.E. ITogoasckoro Anre6pa. 9
kiacc. M.:Benta-I'pad, 2020 r.

Pabouasi nporpamMa nmo MaTeMaTHKe OPHEHTHPOBaHA Ha y4yamuxcs /-9 kjaccoB, pa3pa-

0oTaHa HA OCHOBE:

HOPMATHBHBIX JJOKYMEHTOB:
- @enepanbHoro 3akoHa «O0 oOpa3oBanuu B Poccuiickoit @enepanum» (crates 11, 12, 28),

ot 29 nexabps 2012 r. N 273-®3, Berynun B cuity ¢ 01.09.2013r.

- ®enepanpabiM 3akoHOM OT 31 mrons 2020r. Ne304-D3 «O BHECEHUN H3MCHCHHH B
@denepanbHbI 3aKOH

«O6 ob6pazoBanuu B Pd» o Bonpocam BOCIUTAHUS 00YUAIOLIUXCAY;
- I[TocranoBnieHue [ maBHOro roCcy 1apCTBEHHOTO CAaHUTAPHOT O Bpada Poccuiickon denepanuu

or 28 centrsiOps 2020 r. N 28 r. MockBa "OO6 yrtBepxaenuun CanlluH 2.4.3648-20
"CaHUTapHO-3HUIEMHOJIOTHYECKUX TPEOOBAHHUM K OpraHU3aIMsIM BOCIIUTAHUS U 00y4eHus,
OTIbIXa M O37I0POBJECHHUS JleTed M MOJIoeXM». 3apeructpupoBaHo B Muniocte PO 18

nekabpst 2020 r.;

- [Ipuxa3z MunucrepcTBa obpazoBanus U Hayku Poccuiickoit ®@enepauuu ot 31 mapra 2014
r. Ne 253 «O6 ytBepxkieHuH ¢enepanbHbIX MepeyHell y4eOHHKOB, PEKOMEHJOBAHHBIX K
UCMOJBb30BAaHUIO TP peM3alud  UMEIOIMX  TOCYJapCTBEHHYIO  aKKpeIUTallUIo
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEAHETO OO0IIero
oOpa3zoBaHus» ¢ M3MeHEHUsIMU OT 26 stHBapst 2016 1. Ne 38, ot 21 anpenst 2016 .

Ne 459, ot 28 nexabps 2015 r. Ne 1529, ot 8 utons 2015 r. Ne576, ot 29 nekabpst 2014 r. Ne 1677, ot
08 urous

2017 r. Ne 535, ot 20 utons 2017 r. Ne 581, ot 05 urong 2017 . Ne 629 «O BHeceHHU U3Me-
HeHUIl B (enepabHbIi NepeueHb YYeOHUKOB, PEKOMEHIOBAHHBIX K WCIOJIb30BAHUIO TPU
peaM3aui UMEIONIMX TOCYJIApPCTBCHHYIO AKKPEIUTAIMI0 00pa30BaTEIbHBIX IMPOTPaMM

HAYaJILHOTO OOIIEero, OCHOBHOTO OOIIEro, CpeaHEro o0Iero oOpa3oBaHus YTBEPIKICHHBIH



npukazoM MuHucTepcTBa 00pazoBaHusi u Hayku Poccuiickoit deneparuu ot 31 mapra

2014 r. Ne 253»;

- [Ipukaz MunuctepcTBa oOpa3oBanusi u Hayku Poccuiickoit @enepanuu ot 28 nekadps

2018 r. Ne 345 «O (enepampHOM TiepeyHe Y4YeOHUKOB, PEKOMEHJOBAaHHBIX K
WCIIOJIB30BAHUIO IIPU  pealu3aldyd  HMMEIUUMX TOCYAApCTBEHHYH)  AKKPEAMTALUIO
00pa3oBaTeNbHbIX NMPOrpaMM HauadbHOTO OOIIEro, OCHOBHOI'O OOILEro, CPpeAHEro OOIIero
00pazoBaHUs»;

- IIpuka3 MunucrepcTBa oopazoBanust u Hayku Poccuiickoit @enepanun ot 20 mast 2020 r.

No 254 «O6 yTBepkaeHHH (enepaybHOTO TIEPeUHsS YYEOHUKOB, JOMYIICHHBIX K
UCIOJIb30BAaHUIO TPU  pEATU3aldyd  HMEIOLUX TOCYJapCTBEHHYIO  AKKpEIUTALMIO
00pa3oBaTeNbHBIX MPOrpaMM HA4YaJIbHOTO OOIEro, OCHOBHOTO OOIIETO, CPEAHEro oO0IIero
00pa3oBaHMs OPraHU3aAlUSIMH, OCYIIECTBISIONIMMU 00Pa30BATENbHYIO AEITEIbHOCTDY;

- [Ipuka3z MunucrepcTBa obpazoBanus U Hayku Poccuiickoit denepanuu ot 23 mexadps

2020 . Ne 766 «O BHeceHMM W3MEHEHHH B (QenepaibHbIi TepedyeHb YyUeOHUKOB,
JOTIYIIEHHBIX K HCIIOJIB30BAaHUIO TPU PEATU3ALUU HMEIOUMX TOCYAapCTBEHHYIO
aKKpeIuTalMio 00pa30BaTeIbHBIX MPOTpaMM HauyaIbHOIO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero oOmero oOpa3oBaHUS OPraHU3ALUAMU, OCYIIECTBISIONIMMEH 00pa30BaTEIbHYIO
JIEeATEIbHOCTh, YTBEPXKJICHHBIM MNpUKa3oM MuHHCTEpCcTBa npocBemeHus Pocculickon
®eneparuu ot 20 mast 2020 r. Ne 254»;

- OCHOBHBIX 00pa30BaTeNbHBIX MPOrpaMMaM HAa4yaJIbHOIO OOIEro, OCHOBHOIO OOIIETo, CPEeIHEro
obmrero oopazoanus MBOY Illkomnsr Ne 65 r.0. Camapa (manee - [llkona);

- @enepadbHbIM TOCYJApPCTBEHHBIM O00pa30BaTENbHBIM CTAaHAAPTOM HAYaJbHOTO OOIIETo
0o0pa3zoBaHus, YTBEPXKACHHBIM TpHKazoM MwuHHUCTEpCcTBa oOpa3oBaHHMs W Hayku Poccuiickoii
®enepaunn ot 06.10.2009r.

Ne 373, ¢ u3mMeHneHusIMH, BHECEHHBIMH NTpHKa3oM MunoopHayku PO ot 31.12.2015 Nel576;
- degepalbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM  CTAaHAAPTOM OCHOBHOTO  OOIIEro

obpazoBanus (yTBepKIaeH MpukazoM MunuctepcrBa oopazoBanus U Hayku PD ot 17.12.2010r. Ne

1897, c u3mMeHeHUsIMH, BHECEHHBIMU NTpuKka3oM MunoOpHayku P® ot 31.12.2015 Nel577;

- @enepa’dbHBIM  TOCYAAPCTBEHHBIM  00pa3oBaTENbHBIM  CTAHAAPTOM  CPEJHEro  OoOILIero
o0pa3oBaHus, YTBEP)KICHHBIM MpHKa3oM MuHHCTepcTBa 0Opa3oBaHusi M Hayku Poccuiickoit
®enepanun ot 17.05.2012r.

Ne 413, ¢ u3mMeHeHHsAMH, BHECEHHBIMU IIpUKa3oM MuHoOpHayku Poccuiickoit deneparuu oT
24.09.2020 Ne519;

- ITuceMom MunoOpuayku P® ot 19.04.2011 No(03-255 «O BBemenum ¢eaepanbHbIX

rOCYJIapCTBEHHBIX00PA30BaTEIBHBIX CTAHIAPTOB 0OIIET0 0OPa30BaAHUSMY;

- [Incemom MuHHCTEpCTBa 00pazoBanus u Hayku Camapckoit oosactu ot 17.02.2016 r. NeMO16-



09-01\173-1y «O BHEYypOUHOM AEITECTHHOCTI),

- Ilpuxazom Munnpocsemienus PO ot 11.12.2020 Ne 712 «O BHeCeHHH U3MEHEHHI B HEKOTOPHIC
denepanbHble TOCYAapCTBEHHBIE OOpa3oBaTeNbHBIC CTaHAAPTHI O0mIero oOpa3oBaHHUS IO
BOIIPOCAM BOCIIUTAHUS O0YUYAOITUXCS»;

- IlpumepHoii mporpammoii Bociutanus (0g00peHa pereHneM GeaepatbHOro yueOHo-
METOAMYECKOr000BEIMHEHHS 110 001IIeMy 00pa3oBaHuI0, IPOTOKOJI OT 2 uroHs 2020r. Ne 2/20)
Mocksa. 2020;

- OcnoBHoi1 o6pazoBarenbHOM mporpaMmmbl MBOVY IlIkomna Ne65 ropoackoro okpyra Camapa.
- JlokanbHbix HopMaTuBHBIX akToB MBOY Illkosbr Ne 65 r. 0. Camapa;

Pabouas agantupoBaHHasi mporpamma Kypca MaTeMaTHKHU JUIsl IeTel ¢ 3aJep)KKON Mcuxuye-
CKOI'0 Pa3BUTHSI COCTABJICHA B COOTBETCTBUHU C TpeOOBaHUSIMH (DerepaibHOrO KOMIOHEHTa ['ocy-
JAPCTBEHHOT'O CTaHIapTa OCHOBHOI'O OOIIETr0 00pa30BaHus 110 MATEMAaTUKE, IPOrPaMMbl OCHOBHOT'O
obuiero o6pazoBanus 1o maremaruke: 5 — 11 kiaccel / A.I'. Mepsnsik, B.b. TTononckuii, M.C. Skup,
E.B. byuko — M.: Benrana-I'pad, 2014. Ha ocHOBe conepkaHus o0iero odpa3zoBaHusi U TpeboBa-
HUH K pe3yJbTaTaM OCHOBHOTO 0OIIero ,00pa30oBaHus C YI€TOM OCOOBIX 00pa30BaTEIIbHBIX MOTPEO-

Hoctel oOy4varomuxcs ¢ 3I1P, momygarommx o6pazoanue Ha ocHoBe AOOIT OOO 3ITP.

Oco6ennocTu aganranuu pado4eil nporpaMMsl 1o ajareope
VY olyuaromuxcs ¢ 3aaepxkoil ncuxuuyeckoro passutus (3IIP), npu m3yuenun npenmera
BO3HUKAIOT CEpPhE3HBIE NMPOOJIEMBI, CBSI3aHHBIE C TEM, UTO 00BbEM 3HAHMN MO MaTEMaTUKE MUHUMa-
JeH, npuéMbl o0IIeyuyeOHO NesTenbHOCTH He COPMHUPOBAHBI, OCIA0JIEHbl MaMsATh U BHUMAaHMUE,
MBICIIUTENbHBIE MPOLECCHIIPOTEKAIOT MeuleHHO. Cosepikanue ydeOHOro MaTepuala, TeMIl o0yde-
HUsl, TpeOOBaHUs K pe3yibTaraM OOyuyeHHs, KaK MpaBuio, okasbiBatoTcs g aered ¢ 3IIP nHemo-
CHWJIBHBIMHU. DTO HE TI03BOJISIET UM aKTUBHO BKJIFOUATHCS B yUe€OHBIN MPOLECC, a TaKke GOPMUPYIOT Y
HUX HEraTUBHOE OTHOLIeHHE K yuéoe. [ToaToMy 00yueHre MaTeMaTHKe JOJKHO OCYIIECTBIIATHCS Ha
JOCTYITHOM YPOBHE JUISl TAaKOI KaTeropuu MKOJIbHUKOB. /11 s dextuBHoro oOyuenus aereit ¢ 3I11P
BaXHO ()OPMHUPOBATH y HUX MO3HABATENIbHbIN MHTEpPEC, JKeIaHUe U NMPUBBIUKY AyMaTh, CTPEMIICHHE
y3HaTh 4TO-TO HOBoe. POpMUpPOBaHNE BaXHEHIIINX YMEHUN U HABBIKOB MPOUCXOJUT Ha (OHE pa3BU-
TUSL TIPOJYKTHUBHON YMCTBEHHOH NeSTENbHOCTH: OOydYaroluecs ydaTcsl aHaIM3HpOBaTh, 3aMeyaTh
CylLIeCTBEHHOE, IoaMeuaTh oOIee, AejaTh HECJIOXHbIE BBIBOABI U 0OOOLICHMS, NMEPEHOCUTh He-
CJIOHBIE TPUEMBI B HECTaHJAPTHBIE CUTYyallMH, 00y4arOTCsl JIOTHYECKOMY MBILIUICHHUIO, MpUéMam
OpraHu3alui MBICIUTEIbHON e TEIbHOCTH.
[enn oOy4yenust maremaTtuke s aereit ¢ 311P:
v/ OBJIAJICHUE KOMIUIEKCOM MHHUMAIBHBIX MATEMATHYECKUX 3HAHUI U YMEHHUM, HEOOXOIUMBIX

JUTSE TIOBCEAHEBHOW IKWU3HU, H3yUYEHUS CMEXKHBIX JUCHUIUIMH, Oyaymed mnpodeccuoHatbHON



JeATEeTLHOCTH (KOTOpasi He TpeOyeT 3HaHUI MaTEeMaTUKH, BBIXOISIINUX 3a MPEAesIbl 0a30BOTO Kypca),
MIPOJIOJDKEHMSI 00yYEHHUS B Kilaccax 001eo0pa3oBaTeIbHBIX KO,

v/ pasBHUTHE JOTHYECKOTO MBIIIICHUS, ICHOCTH U TOYHOCTH MBICITH, KDUTHYHOCTH MBIILICHHS,
UHTYULIMM, 3JIEMEHTOB QJITOPUTMUYECKOW KYJIBTYphl, IPOCTPAHCTBEHHBIX IIPEICTaBICHUH,
CIIOCOOHOCTH K IPEOI0ICHUIO TPYIHOCTEH;

v’ (hopMHUpOBaHME MpPEACTABICHHH 00 HIEIX W METOJaX MAaTeMaTHKH KaK yHHBEPCAIbHOTO
A3bIKa HAyKU U TEXHUKU, CPEACTBA MOJEIMPOBAHNUS SBJIEHUI U IIPOLIECCOB;

v’ (hopMHpOBaHHE OCHOBHBIX MPEIMETHBIX U OOIICYYEOHBIX YMEHH; CO3aHUE YCIOBHM ISt
COLIMAJILHOM aJjanTaluy yYaruxcs.

[Ipu BeneHnU KOPPEKLUUOHHON PabOTHI HYKHO:

a) OCYLIECTBJIATh HHAUBUAYAIbHBIN MOJIXO K JI€TAM;

0) mpeoTBpanIaTh HACTYIUICHHE YTOMIICHUS,

B) HCIIOJIH30BaTh METOJIbI, TTO3BOJIAIOIINX AKTHBU3UPOBATH MO3HABATENBHYIO JIEATEIHHOCTh
JeTel;

I') IPOSBIATH OCOOBIN MEJarornyecKuil TakT, OAMEYaTh U NOOUIPATH YCIEXH JETel, moMo-
raTtb KaxaoMy peOEHKa, pa3BUBaTh B HEM BEpy B COOCTBEHHBIE CHJIBI 1 BO3MOKHOCTH;

1) obecreynTh oboraiieHue aeTeil MaTeMaTuYeCKUMU 3HaHUSIMU, UCTIONb3Y I
Pa3BHUBAIOIINE UTPHI, YIPAKHEHHS C KOHKPETHBIMU IIPUMEpPaMH.

Hannas nporpamma juist neteit ¢ 311P oTkoppekTupoBaHa B HallpaBIE€HUU Pa3rpy3Ku Kypca
10 COAEPkAaHUIO, T.€. IPEANOJAraeTcss N3y4eHne MaTepuaga B HECKOJIBKO 00JIeryéHHOM BapUaHTe,
OJIHAKO HE OIyCKaeTCsl HUXKE 0053aTeNIbHOIO YPOBHS 0053aTeNIbHBIX TPEOOBAaHUM K M3yUEHHUIO MaTe-
MaTUKU. HenocTaTo4HOCT BHUMAHUSA, MAMSTH, JOTMYECKOIO MBIIUIEHHS], TIPOCTPAHCTBEHHON OpH-
E€HTHUPOBKH, OBICTpasi YTOMJIIEMOCTb OTPULIATENIBHO BIIMAIOT HAa YCBOEHHME MAaTeMaTHYECKUX IOHS-
TUH, B CBA3HM C 3TUM IIPU PACCMOTPEHUHU Kypca MaTeMaTukH 9 kiiacca ObUIM BHECEHBl U3MEHEHUS B
00BEM TEOPETUUECKUX CBEACHUH JUIA 3TUX JeTel. YUUThIBas HapyLIeHHE MPOLIECCOB 3alIOMUHAHUS
U coxpaHeHus uHpopmanuu y nereit ¢ 3IIP, Gomnbiuas 4acTh BpeMEHH OTBOJIUTCS Ha BBINOJIHEHHE
MPAKTUYECKUX 3aJaHUI ¢ UCTIOJIBb30BaHUEM OMOPHBIX CXEM, TAMSITOK, alTOPUTMOB.

Temn u3ydenus marepuana i aereit ¢ 311P nomken ObITh HEOBICTPHIN. JJocTaTouHO MHOTO
BpPEMEHHU OTBOJAUTCS Ha OTPaOOTKY OCHOBHBIX YMEHHH M HaBBIKOB, OTBEHYAIOUIMX 00s3aTelIbHBIM
TpeOOBaHUAM, Ha TIOBTOPEHUE, B TOM YHUCIIE KOPPEKIMIO 3HAHUH 32 KypC MaTeMaTHKH TpPe bl Ty X
kjaccoB. OTpaboTKa OCHOBHBIX YMEHUH U HABBIKOB OCYILECTBJISETCS Ha OOJBIIOM YHCIIE TOCUIIb-
HBIX ydauumcs ynpaxHeHnuil. Ho 3aganus 1omkHb! ObIT pa3HOOO0pa3HbI 10 (opMe U COAepkKaHHUIO,
BKJIIOYATh B CE0S1 HTPOBBIE MOMEHTHI.

Bunel nestensHOCTH: MHAMBHYyaldbHAA paboTa, ppoHTanbHas pabora, paboTa B rpymmax, na-
pax.

DopMBbI KOHTPOJIS 3HAHUM: YCTHASI M1 TUCbMEHHAS.



MeToapl KOHTPOJIS 3HAaHUI: (PPOHTABHBIN OMPOC, HHAUBUAYATbHBIN, TPYTIIOBON, TECTHI.
Bubsl KOHTpOJIS: TEKYLINA, MPOMEKYTOYHBIN, BXOJTHOW U UTOTOBBIM.

T'eomeTpusi SBISETCS OAHUM W3 OTMOPHBIX MIKOJBHBIX MpeaMeToB. ['eoMeTprdeckue 3HaHUs
U YMEHUS HEOOXOTUMBI JIJIsl U3YUYCHHSI APYTUX MIKOJIBHBIX TUCIUIUIMH ((usnka, reorpadusi, XuMus,
uHpopmaTuka u ap.).

OpHOM M3 OCHOBHBIX 1LI€JIEH M3Y4YEHUS T€OMETPUU SBIIECTCS PAa3BUTHE MBIIUICHUS, MPEKIC
Bcero (hopMHUpOBaHKME a0CTPAKTHOTO MBINUICHHS. B mpoliecce u3ydeHus reoMeTpun GopMHUPYIOTCS
JIOTUYECKOE ¥ aJIrOPUTMHUYECKOE MBIIUICHHE, a TaKXKe TaKhe KauyecTBa MBINLICHUS, KaK cuja U
rMOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTh. J[JIs ajgantanuu B COBPEMEHHOM HMHGOPMAIMOHHOM
oOmiecTBe BaXHBIM (DaKTOPOM sBIIAE€TCA (POPMHUpPOBAHUE MATEMATUYECKOTO CTHJIA MBbIILUICHUS,
BKITIOYAIOIIETO B c€0sl MHIYKIUIO U JIEAYKIHIO, 0000IICHHE ¥ KOHKPETH3AIUIO, aHAIM3 U CHUHTE3,
KJIACCU(PUKAIINIO U CUCTEMATU3AIHIO, a0CTParupoOBaHUE U aHAIOTHIO.

OOyyenue reoMeTpuu MaéT BO3MOXKHOCTH IIKOJIbHHKAM HAYYUTHCS IUIAHUPOBATH CBOIO
JEeSITeIbHOCTh, KPUTUYECKH OLIEHHWBATh €€, MPUHUMATh CAaMOCTOSITENIbHBIC PEIICHUs, OTCTAauBaTh
CBOM B3IUISAJIBI U yOCKICHHUS.

B mpomecce u3ydeHHs T€OMETPHH INKOJHHUKK Yy4YaTCs M3Jararb CBOM MBICIH SICHO U
MCYEPIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO BBHIMOJHEHUS MAaTEMaTHYECKUX 3aMUCEl, IPU 3TOM
HCIIOJIb30BaHNE MAaTeMaTUYECKOTO S3bIKa MO3BOJISIET PA3BUBATh y yUaIIUXCS TPAMOTHYIO YCTHYIO U
MUCHEMEHHYIO PeYb.

3HAKOMCTBO C WCTOpPHEH pa3BUTHS TEOMETPUM KaK HAyKH (QOPMHUPYET y yUalIuXCs
MPEJICTaBICHUS O TEOMETPUH KaK YacTH 00IeYeIOBEYeCKON KyIbTYPHI.

3HauMTENbHOE BHUMAHUE B M3JI0KEHUH TEOPETUYECKOTO MaTepuana Kypca YIeNnsercs ero
MOTHBAIIMM, PACKPBITUIO CYyTH OCHOBHBIX MOHATHUH, ujed, MeTooB. O0ydyeHrne MOCTPOeHO Ha Oasze
TEOPUHU PA3BUBAIONIETO OOYUYEHUS, UYTO JOCTUTACTCS OCOOCHHOCTSMH H3JIOKEHHUS TEOPETHYIECCKOTO
MaTepuaia U yOpaXHEHUSMU Ha CpaBHEHHE, aHAIIU3, BBIJCIEHUE TTIaBHOTO, YCTAHOBIICHUE CBSI3EH,
KIacCU(UKAIIMIO, JI0KA3aTeIbCTBO, 0000mIeHne u cucreMarusanuio. Ocobo aKIEeHTHPYIOTCS
COJIEPIKATEIPHOE PACKPBITHE MAaTEeMATHYECKUX IMOHSATHH, TOJKOBAHWE CYNIHOCTH MAaTeMAaTHYECKHUX
METOJIOB W O0JIACTH MX NMPUMEHEHUS, JEMOHCTPAIHs BO3MOKHOCTSH MPHUMEHECHUS TCOPETHUCCKHUX
3HAHMM [UIsl pelleHHs] pa3HooOpa3HBIX 3ajJad MPUKIAAHOTO xapaktepa. Oco3HaHue OOIIEero,
CYIIIECTBEHHOTO SIBIISIETCS OCHOBHOM 0a30i IJs pelieHus 3a1ad. BaxkHO MPUBOAUTE AeTajbHBIEC TO-

SACHCHUS K pCIICHUIO TUIIOBBIX 3a1a4.

OO0yuyeHue MaTeMaTHKe B OCHOBHOM IIKOJIe HAIIPABJIEHO HA JOCTHKEHNE CJIeTyIOUIUX
neJen:
1) B HAaTIpaBJIeHUH JHYHOCTHOTO Pa3BUTHUS

pa3BUTHE JIOTUYECKOTO U KPUTHUYECKOTO MBIIIICHUS, KYyJIbTYphl peYH, CIOCOOHOCTH K YMCTBEHHOMY

JKCIIEPUMEHTY;



dbopMUpOBaHUE Yy yYalIUXCS UHTEUIEKTYalIbHON YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH
K [IPEOJIOJICHUIO MBICTUTENbHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OIBITA;
BOCTIUTAHHE KAYECTB JINYHOCTH, 00ECTIICUNBAIONINX COITUATBHYIO0 MOOMIBHOCTh, CIIOCOOHOCTH
MPUHUMATH CAMOCTOSITEIIbHBIC PEILICHHUS;

dbopMUpOBaHUE Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX Ui aJlalTalliid B COBPEMEHHOM HH(DOP-
MaIMOHHOM OOIIIECTBE;

pa3BUTHE UHTEpECa K MAaTEMaTHUYECKOMY TBOPYECTBY  MAaTEMAaTHUYECKUX CIIOCOOHOCTEH;

2) B METAINIPEAMETHOM HalpaBJICHUH

dbopMupoBaHUE MPEACTAaBICHUN O MaTeMaTHKE KaK 4acTU OOIIeYeT0BeUYeCKON KyIbTYpbl, O
3HAYUMOCTH MaTEeMAaTUKH B PA3BUTHUU LIUBUJIM3AIMH U COBPEMEHHOT'O OOIIIECTBA;

pa3BHUTHE MPEJICTABICHUA O MaTEMAaTHKE Kak (pOpMe ONMCAHUS U METO/IE TIO3HAHHMSI ICHCTBH-
TEIBLHOCTH, CO3JaHUE YCIOBUU JJIsi TPUOOPETEHHUSI MEPBOHAYAIILHOTO OIbITa MaTeMaTH4e-
CKOT'O MOJICTMPOBAHMUS;

dbopMupoBaHue 00X CIIOCOOOB MHTEIUIEKTYaIbHON JESITENbHOCTH, XapaKTepPHBIX JJIs Ma-
TEMAaTUKU U SIBJISIONIMXCS OCHOBOM MO3HABATEILHOW KYJIBTYPBI, 3HAUMMOM JI PA3IMUHbBIX

chep yenoBeueCKon NesATeIbHOCTH;

3) B mpeiMeTHOM HANIPABJIEHUH

OBJIa/ICHUE MATeMaTHYECKUMHU 3HAHUSMH M YMEHHSIMH, HEOOXOAUMBIMU JUIS MPOJIOJKEHUS
o0ydeHHs B CTaplIed IIKOJE WM MHBIX 00LIe00pa30BaTEIbHBIX YUPEKICHUIX, U3YUECHUS
CMEXHBIX JUCLUILINH, IPUMEHEHUS B IIOBCEHEBHOM KU3HU;

co3zianue GpyHIAaMeHTa sl MaTeMaTHUeCKOro pa3BUTHUs, POPMHUPOBAHUS MEXaHU3MOB MBIIII-

JICHUA, XapaKTCPHBIX JJIA MaTeMaTH4YeCKOM JeSITEeIbHOCTH.

AKTYyaJIbHOCTB (IeJarornyeckasi mejaecoo0pa3HocThb) MPOrpaMmbl
CopepxaHue mporpaMMbl HANpaBI€HO Ha JOCTHKEHHE Iiesiell 00ydeHHs] MaTeMaTHKe B OcC-

HOBHOM mkoje. OHa BKIIOYAET BCE TEMBI, MPEAYyCMOTPEHHBIE (DeepatbHbIM rOCYIapCTBEHHBIM 00-

Ppa30BaTCIbHBIM CTAHAAPTOM OCHOBHOI'O OGH.ICTO 06p3.30BaHI/IH 1O MaT€MaTuKe.

Hacrosmas nporpamMma BKIIFOYACT MaTCpHaJl, CO3IaI0IIH OCHOBY MaTeMaTH4eCKOi Ipa-

MOTHOCTH. B mporpamme npenycMOTpEeHO 3HAYUTENbHOE YBEIMYEHHE aKTUBHBIX (OpM padoTHI,

HaITPaBJICHHBIX HAa BOBJICYCHHUC YHAIIUXCA B MAaTEMATUUYCCKYIO ACATCIIBHOCTD, HA obOecrieyeHue Imo-

HUMAaHUA UMW MAaTEMATUUYCCKOTO MaTcpuajlia U pa3sBUTUSA HUHTCIIIICKTA, HpI/IO6pCTeHI/I$I IIpakTUu4c-

CKHX HABBIKOB, YMCHUS IPOBOJAUTH PACCYKACHU A, NOKA3ATCILCTBA. Hap;my C THUM B HeH YACITACT-

Cs BHUMAaHHUEC MCIIOJIb30BAHUIO KOMIIBIOTEPOB U I/IH(bOpMaHI/IOHHI)IX TEXHOJIOTHI IJid YCUJICHUS BU-

3yaJbHOM M KCIIEPUMEHTAIBHOW COCTABIISAIONICH 00yUeHUS MaTeMaTHKE.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

Ilpeomemmnule pe3yivmanivl




ITo okoHuYaHuM 5-6 KIaCCOB y4e-
HHUK HAY4YUTCS

ITo okoHYaHMH 5-6 KJIACCOB YYEHUK MOJIYYHT BO3MOK-
HOCTh

J1eMeHTBI TCOPUHU MHOZKECTB U MaTeMaTH4eCKOil JOrHKH

- OnepupoBaTh Ha 0230BOM YPOBHE
MOHATHSIMU: MHOXECTBO, 3JIEMEHT
MHO>KECTBa, IOJJMHOKECTBO, MPH-
HaJJIEKHOCTB;

- 33/1aBaTh MHOKECTBA IIEpeyuciie-
HUEM UX JJIEMEHTOB;

- HaXOJUTh MepeceueHue, oobeInHe-
HUE, IOJMHOYKECTBO B IIPOCTEHIINX
CUTYaLUsX.

B noBcenHeBHOI KU3HU U NIPH
U3y4YeHUH JPYrUxX NpeaMeToB:

- pacrno3HaBaTh JJOTHYECKH HEKOP-
PEKTHBIE BHICKA3bIBAHUSI.

- OnepupoBaTh NOHATUSMU: MHOKECTBO, XapaKTEPUCTUKU
MHOECTBA, 3JIEMEHT MHOXECTBA, ITyCTOe, KOHEUHOE U Oec-
KOHEYHOE MHOXECTBO, TIOJIMHOKECTBO, IPUHAIIICKHOCTH,

- OIPEIENATh MPUHAITIC)KHOCTH JIEMEHTa MHOXKECTBY, 00h-
€IMHEHUIO U NIEPECEUCHUI0 MHOXECTB; 3a7aBaTh MHOMXECTBO C
MOMOIIIBIO IEPEUUCIICHUS 3JIEMEHTOB, CIIOBECHOT'O OMTUCAHUS.
B noBceiHeBHO KM3HM U NIPU U3Yy4YeHUH APYTUX MpeaMe-
TOB:

- CTPOUTH LENOYKH YMO3AKIIIOUEHU Ha OCHOBE HUCIIOIb30Ba-
HUS PABUJI JIOTHKH.

Yucaa

- OnepupoBaTh Ha 0a30BOM YpPOBHE
MOHATUSAMM: HATYPaAJIbHOE YUCIIO,
LIEJ10€ YKCII0, OOBIKHOBEHHAS
Ipo0b, AecCATUYHAS APOOb, CMe-
[IAHHOE YKCII0, PAIlMOHAIBHOE
YHCIIO;

- ICIIOJIB30BaTh CBOMCTBA YHCEI U
IpaBuia JEMCTBUM C paliOHab-
HBIMU YHCJIAMU TIPY BBITIOJIHEHUH
BBIYHCIICHUI;

- UCTIOJIb30BaTh MPU3HAKU JIETUMO-
cti Ha 2, 5, 3, 9, 10 npu BbINoOIHE-
HUU BBIYUCIICHUH U PEIIEHUH He-
CJIOKHBIX 3a7a4;

BBITIOJIHATH OKPYTJICHUE paIlio-
HaJIbHBIX YHCENI B COOTBETCTBUH C
MpaBUjIaMu;

- CpaBHHMBATh PAIlMOHAJIbHBIC YHC-
Ia.

B noBceHeBHOM KU3HU U NIPH
U3Yy4YEeHHH JPYTUX MPeAMeTOB:

- OLICHUBATh PE3yJIbTAThl BBIUKCIIE-
HUM MIPU PEIICHUU MPAKTUYECKHUX
3aj1a4;

- BBINOJIHATH CPAaBHEHUE YHUCEI B
peabHBIX CUTYAITUX;

- COCTaBIISATh YUCJIOBBIE BHIPAKEHUS
MIPHU PEIICHUN MPAKTUUECKUX 3a/1a4
Y 33724 U3 IPYTUX YYEOHBIX MPeJ-
METOB.

- OnepupoBaTh MOHATUSAMHU: HATYPAIHHOE YUCIIO, MHOKECTBO
HaTypaJIbHBIX YMCEJ, LIEJI0€ YUCII0, MHOYKECTBO LEJIbIX YHCEIl,
0OBIKHOBEHHAs APOOB, IeCATUYHAS IPOOb, CMEIIAaHHOE YUCIIO,
palMOHAIBHOE YHUCIIO, MHOYKECTBO PallMOHAIBHBIX YHCEII,
reOMETPUYECKast MHTEPIIPETAIMsl HaTyPaJIbHBIX, LIETIBIX, pa-
LIMOHAJIbHBIX;

- IOHUMATh U OOBSICHATH CMBICII TTO3UIIMOHHON 3aIMCH HATY-
PalbHOTO YMCIIA; BBHIIOIHATH BEIUUCIEHUS, B TOM YHCIIE C UC-
MOJIb30BaHHUEM MTPUEMOB PAITHOHAIBHBIX BBIUUCIEHUN, 000C-
HOBBIBaTh aJITOPUTMBbI BHIIIOJTHEHUS ACUCTBUN;

- UCTIOJIB30BaTh MPU3HAKU JETUMOCTH Ha 4, 8, 6, 11, cymMMBI 1
MIPOU3BEJICHUS YMCEN MPU BBIITOJIHEHUH BBIUKUCIECHUN U pellie-
HUU 3a/1a4, 000OCHOBBIBATh IPU3HAKH JICTUMOCTH;

- YOOPSAA0YUBATh YKCIA, 3aMHUCAHHBIE B BUJIE OOBIKHOBEHHBIX
U JICCATUYIHBIX APOOEH;

- HaxoauTh HOJI 1 HOK uucen u ncnons3oBath UX NpH pe-
IICHUU 3a]a.

- ONEPUPOBATH MOHITHEM MOTYJIb YUCIIa, TEOMETPUIECKas
WHTEpIpeTays MOIyJIs Ynca.

B noBcenHeBHOI KU3HU U IPU U3YYEHUU APYTUX Mpeame-
TOB:

- PUMEHSITH MPaBJIa MPUOIMKEHHBIX BBIYUCIICHUHN TIPH pe-
[ICHUH TTPAKTUYECKHUX 33]a4 U PELICHUH 3a7a4 APYyTux y4ed-
HBIX MIPEMETOB;

- BBINIOJIHATH CPaBHEHUE PE3YJIbTATOB BHIYUCICHUI NpH pe-
[IEHUW PAKTUYECKUX 33]1a4, B TOM YUCJIe MPUOIMHKEHHBIX
BBIYHCIICHHI;

COCTABJISITh YHCIIOBBIE BRIPAKEHUS U OIEHUBATh UX 3HAYCHUS
MIPH PEIICHUU PAKTHYECKUX 3a7a4 U 3a7a4d U3 JPyTrux y4ueo-
HBIX MIPEAMETOB

CTaTHCTHKA M TeopHs BEPOSITHOCTEH

- [IpecraBisaTh JaHHBIC B BHJIC
TaOIUII, TUarpamwm,

- YUTaTh HH(OPMAIIHIO, TPEICTAB-
JICHHYIO B BHUJIC TaOJUIIBL, THA-

- OnepupoBaTh NOHATHAMH: CTOI0YATHIC U KPYTOBBIE JHa-
rpaMMBbl, TaOJIUIBI JAHHBIX, CpeHee apudmeTnieckoe,

- U3BJIEKaTh, MH(OPMAIHIO, TPECTABICHHYIO B TAOIMIaX, HA
JHarpamMMax;




IpaMMBlI.

- COCTaBJISITh TAOJHIIBI, CTPOUTH JTUArPAaMMbl HA OCHOBE JIaH-
HBIX.

B noBceqHeBHOM KU3HU U TIPU U3YyYEeHUH APYTUX Mpeame-

TOB:

- U3BJIEKAaTh, HHTEPIIPETUPOBATH U NMPE0OPa30BBIBATh HHPOP-
MAIUIo, IPECTABICHHYIO B TA0IHMIIAX U HA JUarpammax, oT-
pa)karolIyr CBOMCTBA U XapaKTEPUCTUKHU PEaIbHBIX MPOLIEC-
COB U SIBJICHHUH.

TexcToBBIC 3a0a4H

PemraTe HECIIOXKHBIE CIOKETHEIC 3a-
Jla4¥ pa3HbIX TUIIOB Ha BCe aprdme-
THYECKHE JICHCTBUS,

- CTPOUTH MOJIEIb YCIIOBUS 3a7a4H (B
BU/JIE TAOIUIIBI, CXEMBI, PUCYHKA), B
KOTOPO#1 TaHbI 3HAYEHUS JIBYX U3
TPEeX B3aMMOCBSI3aHHBIX BEJIMYHH, C
LIEJIBIO TTOMCKA PEIISHUS 3a/1a4u;

- OCYIIECTBJISITH CIIOCOO TOKCKA pe-
IICHHS 33/1a4U, B KOTOPOM PacCyk-
JIEHUE CTPOUTCS OT YCIIOBHUSA K Tpe-
OOBaHUIO WU OT TPEOOBAHMS K
YCJIOBHIO;

- COCTaBJIATH IJIaH PEIICHUS 3a1a4H;
- BBIJICIIATH ATAIbl PEHICHUS 3a1a49K;
- HHTEPIIPETUPOBATH BBIYUCIUTE b~
HBIE pe3yJIbTATHI B 3a/1a4e, UCCIE0-
BaTh MOJyYEHHOE PEIICHUE 3a]]a4H;

- 3HaTh pa3IMyune CKOPOCTEH 0ObEK-
Ta B CTOAYEH BOJIE, MPOTUB TCUCHHUS
Y TI0 TSYCHHIO PEKH;

- pemaTth 3aJa4u Ha HaX0XKJIeHUE
YaCcTH YMCJIA M YKCIa IT0 €r0 YacCTH;

- pemiaTth 3aa4u pa3HbIX THIOB (Ha
paboTy, Ha TIOKYIIKH, Ha JIBFKEHUE),
CBSI3BIBAIOIIUX TPH BEIMYHUHBI, BbI-
JIETSATH OTH BEIUYUHEBI U OTHOIIEHUS
MEXy HIMH,

- HAXOAHUTH MPOIIEHT OT YKCTIa, YNC-
JI0 TIO TMPOIIEHTY OT HEeTO, HAXOUTh
MPOIIEHTHOE OTHOIICHHE JIBYX M-
Cell, HAaXOJUTb MPOILIEHTHOE CHUXKE-
HUE WJIN TIPOIEHTHOE TIOBBIIIICHHE
BEJIMYMHBI;

- pemiaTh HECIOKHBIE JIOTHYECKUE
3aJ1la4l METOJIOM PacCyKICHUH.

B mnoBceqHeBHOM SKM3HH W MpPH
U3y4YeHUH JPYrux nNpeaMeToB:

- BBIIBUTATh THUIIOTE3BI O BO3MOXK-
HBIX TPEIETbHBIX 3HAYCHUSX HCKO-
MBIX BEJTMYHMH B 3aj1a4e (1enaTh mpu-
KHUJKY)

THUIIOB.

B nmnoBcenHeBHO# :KM3HU M NpPH
HU3YYeHHH JPYTUX NMPeaMeTOB:

Pematb npocThle U CI0XKHBIE 33]Ja4l Pa3HbIX TUIIOB, a TAKKE
3aJ]auyl MOBBILIEHHOM TPYAHOCTH;

HCII0JIb30BATh Pa3HbIE KPATKUE 3alIMCH KaK MOJIETIN TEKCTOB
CJIO’KHBIX 3a/1a4 [yl IOCTPOSHMSI IOUCKOBOM CXEMBI U pellie-
HUS 3aj1a4;

- MOJIJINPOBATh PAcCy>KACHUsI ITPU MOUCKE PELICHUs 3a1ay C
MOMOIIBIO Tpad-CXEeMBI,

- QHAJIM3UPOBATh BCEBO3MOKHBIE CUTYallUU B3aUMHOIO pac-
MI0JIO’KEHHUS IBYX OOBEKTOB M U3MEHEHHUE UX XapaKTEPUCTHK
IIPU COBMECTHOM JIBUKEHUU (CKOPOCTb, BPEMsl, PACCTOSTHHE)
IIPU PELICHNH 3a/]a4 Ha JBH)KEHUE IBYX OOBEKTOB KakK B O]
HOM, TaK U B IIPOTHUBOINOJIOKHBIX HAIPaBJICHUIX;

- HCCJIEI0BaTh BCEBO3MOKHBIE CUTYAllUU TP PELICHUHU 33]1a4
Ha JIBUKEHUE 110 PEKe, pACCMaTPUBATh Pa3HbIe CUCTEMBI OT-
cyerTa;

- pelmarth pa3sHOOOpa3HbIe 3a/1a4u «Ha YacTH»,
periats 1 000CHOBBIBaTh CBOE PELIEHUE 33/1a4 (BBIACISTh Ma-
TEMaTUYECKYI0 OCHOBY) Ha HaXOKJECHUE YaCTH YMCiIa U YUCIIa
II0 €r0 YaCTHU Ha OCHOBE KOHKPETHOI'O CMBICIIA Ipo0OH;

- OCO3HaBaTh U OOBACHATH UAECHTHUYHOCTH 3a]1a4 pa3HbIX TH-
MIOB, CBSI3bIBAIOLIMX TPHU BEIWYMHBI (Ha paboOTy, Ha MOKYIIKH,
Ha JIBUKEHUE); BBIIEIATh 3TH BETMUUHBI M OTHOILIECHUS MEXILY
HUMHU, IPUMEHSTh UX NPU PEUICHUM 3a]a4, KOHCTPYHUPOBATh
COOCTBEHHBIE 3a/1a4M YKa3aHHBIX CUTYyallud, OTJIMYHBIE OT pe-
albHBIX (T€, OT KOTOPBIX abCTparvpoBaJUCh), KOHCTPYUPO-
BaTbh HOBBIE CUTYyallMM C YYETOM ITHUX XapaKTEPUCTHUK, B 4aCT-
HOCTH, TPU PELIECHUM 3a/ad Ha KOHIEHTPALUH, YYUTHIBATh
IUIOTHOCTH BEIIECTBA; pellaTh U KOHCTPYHPOBATh 3aJauyM Ha
OCHOBE PacCMOTPEHHUSI pealbHBIX CUTYyallUd, B KOTOPHIX HE
TpeOyeTcsi TOUHBIA BEIYUCIUTEIbHBIN pe3yJIbTarT;

peliaTth 33Ja4u Ha JBM)KEHHUE 110 peKe, pacCMaTpuBasl pa3Hble
CUCTEMBI OTCYETA.




BBIICJIATE IIPU PELICHUM 3aJad Xa-
PAKTEepUCTUKH pPaccMaTpUBacMoil B

3azaye
YpaBHeHHs U HEPAaBEHCTBA

OnepupoBaTh MOHATUSIMHU: PABEHCTBO, YHCJIOBOE PABEHCTBO,

ypaBHEHHE, KOPEHb YPaBHEHUs, PELICHUE YPaBHEHUS, YUCIIO-

BO€ HEPABEHCTBO.

Harasanas reomerpus I'eomerpuueckne purypsol

- OnepupoBaTh Ha 6a30BOM ypOBHE - 3Bnekath, HHTEPIPETUPOBATH U MPeoOpa3oBLIBATh HH(POP-
NOHATHAME: (QHUTypa, TOUKA, OTpe- MAIMIO O TEOMETPUIECKUX (PUrypax, MpeCTaBICHHYIO Ha
30K, IIpsIMas, JIyY, JIOMaHas, yroil, YepTeKax;

MHOTOYTOJILHUK, TPEYTOJIBHUK U Ye-
TBIPEXYTOJIBHUK, MPSIMOYTOJIBHUK U
KBaJIpaT, OKPY>KHOCTb U KPYT, Mpsi-
MOYTOJIbHBIN Tapajuiesienurne, Kyo,
map. M300paxars nusydaemolie Gury-
PBI OT PYKH | C TIOMOIIBIO THHEHKH
U IIUPKYJIS.
B noBceqHeBHOM KU3HU U NIPH
W3y4YeHHH JPYTUX NPeAMeTOB:
- pemarhb MPaKTHYECKHUE 33]]auH C
MPUMEHEHHEM IPOCTEHIIINX CBOCTB

- n300pakaTh U3y4aeMble (UTYPBI OT PYKH U C MTIOMOIIIBIO
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

¢uryp.
H3mepenusi U BLIYUCICHUSA
- BBIIIOJIHATH U3MEPEHME JUIMH, Pac- | - BBIYUCIATH IUIOLIA/IU, KBaAPATOB, 00bEMBI IPSIMOYTOJIbHBIX
CTOSIHUH, BEJIMYMH YIJIOB, C IIOMO- napaieNienune10B, Kyoos. B moBceHeBHOM KU3HU U NIPH
IO MHCTPYMCHTOB JIA I/I3MepeHI/II71 M3YYE€HHUH APYIUX NpeaMeToB:
JUIMH 1 YTIIOB; - BBIYMCIIATH TUIOMIAIU YYACTKOB NMPSMOYTOJIbHOM (hOpMBI,
- BBIYUCIIATH IJIOMAan IpsAMOYTOJIb- 00BbEMEL KOMHAT;
HHUKOB. - OLICHUBATh pa3Mephl peallbHbIX 00BEKTOB OKPYKAIOILIEr0
B noBcexHeBHOM KU3HU U NIPH MHpa.

U3y4YeHUH JPYrux npeaMeToB:
- BBIYMCIISATH PACCTOSIHUSI HA MECTHO-
CTH B CTaHJAPTHBIX CUTYAIMSIX,
IUTOIIAM MTPSIMOYTOJIbHUKOB;
BBITIOJIHATH MPOCTEUILINE TOCTPOE-
HUS U U3MEPEHUS HA MECTHOCTH, HE-
00X0/IMMBIE B pEIbHOM KHU3HH.

HCTOpl/lﬂ MaTeMAaTUKHU

- OIMCHIBATH OT/EJIbHBIC BBIIAONIN- | XapaKTepU30BaTh BKJIaJ BBITAOIINXCS MAaTEMATHKOB B pa3-
€Csl pe3yNIbTaThl, MOJYYCHHBIC B XOJIC | BUTHE MAaTEMAaTUKHU U UHBIX HAyYHBIX 00JacTel.

pa3BUTHUS MAaTEMATHKH, KaK HAYKH.

- 3HaTh NpUMEPHI MATEMATHYECKUX U
JIPYTUX OTKPBITUH, B CBA3H C OTEYE-
CTBEHHOU U BCEMHPHOMN MCTOPHUEHN.

ITo oxoH4YaHMH 7-9 KIACCOB YUYECHUK ITo okoHYaHMHU 7-9 KJIACCOB YUYCHHUK MOJYUYHT
HAYYHUTCH BO3MOKHOCTh
DJIEMEHTBI TEOPHH MHOKECTB M MATEMaTHYECKOM JIOTHKH
OnepupoBath Ha 0a30BOM ypoBHE Io- | OnepupoBaTh MOHATUSMH: ONpEesICHHE, TEOpEMa,
HATHSIMU: MHOXECTBO, JJIEMEHT MHO- aKCHMOMa, MHOKECTBO, XapaKTEPHUCTUKNA MHOXKECTBA,
JKECTBA, NOJAMHOXKECTBO, IIPUHAIEK- 3JIEMEHT MHOKECTBA, IIyCTOE, KOHEYHOE U OECKOHeY-
HOCTBb; HO€ MHOX€ECTBO, IIOJIMHOXECTBO, IPUHAIICKHOCTb,
- 33/1aBaTh MHOKECTBA IIEPEYNCICHUEM | BKIIOUYEHUE, PABEHCTBO MHOXECTB;




UX JIEMEHTOB;
- HaXOJUTh MepeceueHne, o0beInHe-
HUE, IOJIMHOKECTBO B IPOCTEUIINX
CUTyaIUsX;

- OIepupoBaTh Ha 6a30BOM YpPOBHE I10-
HATUSIMU: OTIPEJICIICHUE, AKCUOMa, T€O-
pema, 10Ka3aTenbCTBO;

- IPUBOJIUTH IPUMEPHI U KOHTPIIPUME-
PBI 1Sl IOATBEPKIACHUS CBOMX BBICKA-
3bIBAHUM.

B noBceaqHeBHOM KU3HU U NIPU U3Y-
YEeHUM APYTruxX NpeaMeToB:

- HCIIOJIb30BaTh IpaduyecKoe mpei-
CTaBJICHUE MHOYKECTB JIJIs ONTUCAHUS
peanbHBIX IPOLIECCOB U ABJICHUM, IPU
pelIeHuu 3a/1a4 APyTrux yueOHbIX
IIPEIMETOB.

- U300pakaTh MHOKECTBA M OTHOILLIEHUE MHOXECTB C
IIOMOLIBIO KPYToB Dilepa;

- OIPENENSTh MPUHATIC)KHOCTD dJIEMEHTa
MHOKECTBY, 00bEIUHEHUIO U [IEPECEUECHUIO0 MHO-
KECTB;

- 33/1aBaTh MHOKECTBO C ITIOMOIIBIO [IEPEUNCIEHUS
3JIEMEHTOB, CJIOBECHOT'O OIHCAHUS;

- OIIEpUPOBATh MOHATUSIMU: BbICKa3bIBaHUE, UCTHH-
HOCTb U JIO)KHOCTh BBICKAa3bIBaHUSI, OTPULIAHUE BbI-
CKa3blBaHUH, Ollepalluy HaJl BBICKA3bIBAHUAMM: U, WIH,
HE, YCJIOBHBIC BHICKA3bIBaHUSI (MMIUIMKAIIH);

- CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BHICKA3bIBAHUM.
B noBceqHeBHOM KU3HU M NIPU M3YyYE€HUM JAPYTHX
NpeaIMeToB:

- CTPOUTH IETOYKH YMO3AKIIOUYEHUN HAa OCHOBE HC-
I10JIb30BAHUS [TPaBUJI JIOTUKU;

Yuciaa

OnepupoBath Ha 6a30BOM ypOBHE MO-
HATUSIMHU: HATYpaJIbHOE YUCIIO, IEJI0e
YKCIJI0, OOBIKHOBEHHAS IPO0b, Jecs-
TUYHast Ipo0b, cMelaHHast 1poob, pa-
[IHOHAIBHOE YUCIIO0, apU(PMETHUCCKUMA
KBaJpaTHBIA KOPEHB;

- UCII0JIb30BaTh CBOMCTBA YKCEN U TIpa-
BHJIA ICCTBUI MPH BHITIOJIHEHUU BbI-
YHCICHHUH;

- UCTIOJI30BaTh MPU3HAKU JETUMOCTH
Ha 2,5, 3,9, 10 npu BBINOJIHEHUH BbI-
YUCJICHUH U PEIIEHUN HECIOKHBIX 3a-
nau;

- BBITIOJTHATh OKPYTJICHHE palliOHAb-
HBIX YUCEJ B COOTBETCTBHHU C IpaBHJIA-
MH;

- OLIEHMBATh 3HAYEHUE KBAIPATHOTO
KOPHSI U3 MOJIOKUTEITBHOTO I[EJI0T0
YlCIIa;

- pacmo3HaBaTh PAIMOHAIBHBIE U Uppa-
MOHAJILHBIC YUCIA;

- CpaBHHMBATh YHCIIA.

B noBceaHeBHOM KU3HHU U NIPU U3Y-
YEeHUM JAPYTrUX NpeIMeToB:

- OIICHUBAThb PE3YyJIbTAThl BBIYUCICHUI
NP PEIIEHNHU TTPAKTUUECKHUX 3a/1a4;

- BBINOJHATH CPAaBHEHHME 4UCENT B pe-
aJTBHBIX CUTYyaIUsX;

COCTAaBJISITh YMCIJIOBBIE BBIPAKEHUS MTPU
PEIICHUH PAKTUISCKUX 3a7ad U 3a7a4
U3 IPYTUX YYEOHBIX MTPEIMETOB.

OnepupoBarh NOHATHSIMU: MHOKECTBO HATYpaJIbHBIX
YHUCEJI, MHOXECTBO IIEJIBIX YHCEI, MHOKECTBO paIuo-
HaJIbHBIX YHCEJI, UPPaAlMOHAJIbHOE YHUCJIO, KBaJpar-
HbI KOPEHb, MHOKECTBO JICUCTBUTEIbHBIX YUCET,
F€OMETPUYECKAsl HHTEpIIpeTanusl HaTypaJIbHbIX, Le-
JIBIX, PAlIMOHATIBHBIX, IEHCTBUTEIBHBIX YUCENT;

- IOHMMATh U OOBSACHATH CMBICI ITO3UIIHOHHOM 3aIIHCH
HaTypaJIbHOTO YHUCIIA;

- BBIIIOJHATH BBIYMCIIEHHS, B TOM YMCJIE C MCII0Ib30-
BaHHEM TPUEMOB PAIMOHATHHBIX BHIYHCIICHHUI;
CpaBHMBaTh pallMOHAIIbHBIE U UPPALMOHATBHBIE YHC-
na.

- MNPEICTaBIATh PAlMOHAIBHOE YHUCIO B BHJE JECs-
TUYHOU JIpoOu

- YIOPSIIOUMBATh YHCTIa, 3alIMCAHHBIC B BUJIE OOBIKHO-
BEHHOMW U JECATUYHOU JIpoOu;

Haxoautb HOJI u HOK uumcen u ncnons3oBath UX 0pu
pelieHuy 3a1ay.

B nmoBcenqHeBHOM KU3HM M NPH U3YyYEHHH APYrux
NnpeIMeToB:

MPUMEHITh TpaBWia MPUOTMKEHHBIX BBIYUCICHUN
MPU PEIICHUH MPAKTHYECKUX 3a7ad U PEIICHUH 3a]1a4
JIPYTUX Y4eOHBIX MPEAMETOB; - 3aMUCHIBATH M OKPYT-
JIATh YHWCJIOBBIC 3HAUEHHUS PEAThHBIX BEITUYHH C HC-
M0JIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS.

To:xknecTn

eHHbIE Npeodpa3oBaHMs

- BeimonssTh HecoXHBIE Mpeobdpas3o-
BaHUS [UIS BBEIYHCICHHUS 3HAYeHHUH
YUCJIOBBIX BBIPAXEHUM, COAEPKALINX

- OnepupoBaTh MOHSATUSMHU CTEIIEHU C HATYPATbHBIM
MOKa3aTesieM, CTEMEHN C LEIbIM OTPHUIATEIbHBIM T10-
KazaTelieM;

CTCIICHU C HaTypaJbHBIM I10Ka3aTc-

BBIITOJIHATH Hp606p a30BaHHuA HEIIBIX




JeM, CTENEeHH C LENbIM OTpHUIATelNb-
HBIM TI0Ka3aTelieM;

- BBINIOJIHATH HECIIOXKHBIE Mpeoldpa3o-
BaHMS 1IEJIBIX BBIPAKEHHUM: paCKpHI-
BaTb CKOOKH, MPUBOIUTH IMOAOOHBIE
claraembie;

- UCIOJB30BaTh (POPMYJIbI COKpAIICH-
HOTO YMHOXEHHsI (KBajapaT CyMMHBlI,
KBaJIpaT Pa3HOCTH, Pa3HOCTh KBaJpa-
TOB) JUIsl YHOPOIICHUS BBIYUCICHUIN
3HAYEHUU BBIPAKCHUH;

- BBINOJHATH HECJIOXKHBIE Tpeodpa3o-
BaHUs JPOOHO-IIMHEHHBIX BBIPAXKEHUN
Y BBIPOKEHUM C KBaJPATHBIMU KOPHS-
MHU.

B noBceaHeBHOM KU3HU U NIPU U3Y-
YeHHH JAPYTUX MPeIMeTOB:

- IOHUMATh CMBICJI 3aIIMCH YHUCJIA B
CTaH/JapTHOM BUJIE;

omnepupoBaTh Ha 0a30BOM YPOBHE IO-
HSTUEM «CTaHAApTHAs 3aIUCh YUCIIay.

BBIPDOKCHHI: JCHCTBUSA C OJHOWICHAMH (CIIOKCHHE,

BBIYMTAHUE, YMHOEHHE), JIeicTBus C
MHOTOWIEHaAMH (cnoxenwue, BBIYUTAHHE,
YMHOXEHHE);

- BBINOJIHATh Pa3J0KEHUE MHOTOYWIEHOB HA MHOXUTE-
JHM OJTHUM M3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY, TpyII-
[IUPOBKA, MCIOJIb30BaHUE (OPMYJI COKpAIIEHHOTO
YMHOXKEHU,

- BBIIEJISITh KBAJPaT CYMMbI U Pa3HOCTH OJJHOYJICHOB;

- pacCKiIaabIBaTb Ha MHOXHUTCIIN KBa[[paTHLIﬁ TpECX-
YJIeH;

- BBINIOJHATH NMPEOOPa3OBaHUS BBIPAKECHHMN, COMEpKa-
LIMX CTENEHU C LEIbIMU OTPHULIATENIbHBIMU IOKa3aTe-
JISIMHU, IICPEXOJUTH OT 3allMCHU B BUJC CTCIICHHU C LCJIBIM
OTpHLIATEJILHBIM IIOKA3aTeIeM K 3allUCH B BUJIE JpoOu;
- BBITIOJIHSATH MpeoOpazoBanus IPOOHO-
palMOHANBHBIX BBIPAKEHUM: COKpalleHue Jpooei,
MpPUBEJCHUE alNreOpandeckux Apodei Kk olumeMy 3Ha-
MEHATeNIo, CI0KEHUE, YMHOXKEHUE, JeJIeHue anreopa-
MYeCcKuX Ipo0Oeil, Bo3BeeHne

anreOpandyeckoi ApoOu B HaTYpaJbHYIO M LIETYIO OT-
pHULATENIbHYIO CTETICHb;

- BBICTIATH KBa/IpaT CyMMBI WM Pa3HOCTH JIBy4YJICHA B
BBIPAXKEHUAX, COAEPIKAIIUX KBaIPAaTHEIE KOPHU,
BBINOJIHATH Peo0pa30BaHusl BbIPAXKEHUH, CoepIKa-
IIUX MOJIYJIb.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH APYTUX
NpeaMeToB:

BBINOJIHATE PE0Opa30BaHMs U IEHCTBHS C UUCIIAMH,
3alIMCAaHHBIMHA B CTAHAAPTHOM BUAC, - BBIIIOJIHATH
npeoOpa3oBaHus alredOpandeckux BbIpAXKEHUN pu
pELIeHUH 3aJ1a4 JPYTUX YUYEOHbIX IPEIMETOB.

YpaBHeHHS H HEPABEHCTBA

- OmnepupoBaTh Ha 0a30BOM YypOBHE
MNOHSTUSIMM: PABEHCTBO, YMCIIOBOE pa-
BEHCTBO, YpaBHEHHE, KOPEHb ypaBHE-
HUS, PEIICHUE YPABHEHMS, UYUCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO, pEIICHUE
HEPABEHCTBA;

- TPOBEPATH CIPABEIJIUBOCTb YHUCIIO-
BBIX PABEHCTB U HEPABEHCTB;

- pewiath JIMHEWHbIE HEPAaBEHCTBA U HE-
CJIOXKHBIE HEPABEHCTBA, CBOJSIIUECS K
JIMHEWHBIM;

- pelaTh CUCTEMbI HECJIOKHBIX JTMHEH-
HBIX YpaBHEHUH, HEPaBEHCTB;

- NIPOBEPSATH, SBJISIETCS JU JTaHHOE YHC-
JO peleHHeM YypaBHEHMs (HEpaBeH-
CTBA); pellaTh KBaJIpaTHHIE YPABHEHMUSI
mo ¢opMyne KOpHEW KBaJpPaTHOTO
YpaBHEHHS;

- N300paxkaTh PELICHUs HEPABEHCTB U
UX CUCTEM Ha YUCIOBOM MPSIMOM.

B noBceHeBHOM KM3HU U NPHU U3Y-

- OnepupoBath MOHATHSIMU: YpaBHEHHE, HEPABCHCTBO,
KOpEHb YpPaBHECHHUS, pEIICHHE HEPaBEHCTBA, PaBHO-
CHJIbHBIC YpaBHEHHs, OOJIaCTh ONpeNeNieHHs ypaBHE-
HUsl (HEpaBEHCTBA, CHUCTEMbl ypaBHCHHMI WM Hepa-
BEHCTB);

- peliaTh JUHCHHBIC YPABHCHHS U YPaBHEHHS, CBOJIH-
MBbI€ K JIMHEHHBIM C TIOMOIIBIO TOKAECTBEHHBIX Tpe-
o0pa3oBaHMii;

- peuiath KBaJIpaTHbIC YPaBHCHUS M YPaBHECHHUS, CBO-
JMMbIC K KBaJpPaTHBIM C TOMOIIBIO TOXICCTBEHHBIX
peoOpa3oBaHMIA;

- pemiath IpOoOHO-IIMHEWHBIC YPABHEHUS; peIIaTh Mpo-
CTEHIIINe HPPAMOHALHBIC YPAaBHEHUS

- pemath ypaBHEHHs CIIOCOOOM pa3NoKEHHs] Ha MHO-
JKUTEJIHU U 3aMEHBI [IEPEMEHHON;

- UCIIOJIB30BaTh METOJ WHTEPBAJIOB Il PELICHHUS 1ie-
JBIX U IPOOHO-PAIIMOHAIEHBIX HEPABEHCTB;

- pellaTh JIMHEHHBIE YPAaBHEHNS U HEPABEHCTBA C Ia-
pamerpamu;

- peliaTh HECJIOXKHBIE KBaJpPAaTHbIC YPAaBHEHUS C Iapa-




YEeHHHU JPYIrUX IPpeIMeTOB: COCTaB-
JATh U pElIaTh JUHEHHBIE YpaBHEHUS
IIPYU PEILIECHUU 3a]a4, BO3HUKAIOIIUX B
JIpyTUX y4eOHbIX IpeaMeTax.

METPOM;
- peuaTh HECJIOKHBIE CUCTEMBI JINHEWHBIX YPaBHEHUU
C IIapaMeTpaMHy;

- pelaTh HECJIOKHBIE YPABHEHMS B LENIBIX YHCIIAX.

B noBcenHeBHOM KU3HU U NIPH U3YYEHUH APYTUX
NpeaIMeToB:

- COCTaBJIATb W peElIaTh JIMHEHHBIE M KBaJIpaTHbIE
YPaBHEHUs, yPAaBHEHUS, K HUM CBOJSIIMECS, CUCTEMBI
JIMHEHHBIX YPAaBHEHUM, HEPABEHCTB IIPU PEILICHUU 3a-
Jla4d ApyTUx y4eOHbIX IIPEIMETOB;

- BBIIOJHATh OLEHKY IMPaBIONOAOOUS pe3ysbTaToOB,
IIOJIy4aeMbIX IIPU PELICHUU JIMHEHHBIX U KBaJIPaTHBIX
YPABHEHUN U CHUCTEM JIMHEHHBIX YPaBHEHUW U Hepa-
BEHCTB IIpU PEILLIEHUU 33]a4 JIPYruX y4eOHbIX MpeamMe-
TOB;

- BBIOMpaTh COOTBETCTBYIOLIME YPABHEHUS, HEpaBEH-

CTBAa WJIM UX CUCTEMBI JUIl COCTABJIICHMS MaTeMaruye-

CKOM MOJENH 3aJaHHOM PEAIbHOM CUTyalluu WM IpHU-

KJIaJTHOM 3aJ1a9H;

. YMETb HMHTEPIPETUPOBATh IOIYYEHHBIH IIpU
pelIeHUN YpaBHEHMs, HEPABEHCTBA MJIM CUCTEMBI pe-
3yJbTaT B KOHTEKCTE 3aJaHHOW peajJbHOW CUTyaluu
VI NIPUKJIAIHOM 3a/1a4H.

DyHKIMHA

- HaxonuTs 3HayeHne QyHKIUM IO 3aJaH-
HOMY 3HA4YEHUIO apTyMEHTa;

- HaxOAWTh 3HAYEHHE apryMeHra Mo 3a-
JAaHHOMY 3HA4YCHUIO (QYHKIMH B HECIIOXK-
HBIX CHUTYalUsX; ONpPENENsATh IOJI0XKEHHUE
TOYKM O €€ KOOpPAMHATaM, KOOPAWHATHI
TOYKM MO €€ MOJIOXKEHUI0 Ha KOOpAUHAT-
HOM TINIOCKOCTH;

- 10 TpauKy HaxOOUTh OOJACTh OIpene-
JICHHsl, MHOKECTBO 3HaYeHUH, Hylu (QyHK-
UM, [POMEXYTKU
NPOMEXYTKM BO3pacTaHuss W yObIBaHUS,
HauOoJblllee M HAWUMEHbIIEE 3HAUYCHUS
GyHKIMH;

- CcTpouTh Trpaduk JMHEHHOW (QyHKIHUH;
NIPOBEPSTH, SBISETCS JIM JaHHBIA rpaduk
rpaduKoM 3a1aHHON (QYHKIHMH (JIMHEHHOH,
KBaJIpaTHYHOW, 0OpaTHOH
HaJILHOCTH);

3HaKOIIOCTOSAHCTBA,

MIPOIMOPIHO-

- OompeneNnats NPUONKEHHBIE 3HAYCHHS
KOOpJAMHAT TOYKH TEpeceueHus rpaduKoB
¢byHKUME; O omepupoBaTh Ha 0a30BOM
YPOBHE TOHATHUSAMH: TOCIEN0BATEIBHOCTD,
apudMeTHYeCKas TMPOTrpeccusi, reoMeTpH-
YyecKas Iporpeccus;

*- pelaTh 3a/1a4M Ha IPOrpeccuu, B KOTO-
PBIX OTBET MOXKET OBITH MOJIyYeH HEMOo-
CPEICTBEHHBIM MOJICUETOM 03 MpUMEHe-

- OnepupoBaTh NOHATHAMHU: (PYHKIHMOHAJbHAS 3aBHUCH-
MOCTh, (GYyHKIMS, Tpaduk GYHKIUH, CHOCOOBI 3aJaHus
(GyHKIMY, apryMeHT M 3HaueHue (yHKIUH, 00JIacTh Ompe-
JIeTICHUs] ¥ MHOXKECTBO 3HAaueHHMH (YHKIUH, HYIH (yHK-
UM, TPOMEKYTKH
(hyHKITUH, YETHOCTH/HEYETHOCTh (DYHKITUH;

3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh
- cTpouTh TpapuKu JIMHEHHOW, KBaJpaTUIHON (QYHKIWH,
00paTHOM MPONOPLUOHAIBHOCTH, (QYHKIUH BUAA: y = af(ke+
b) + ¢, y=x2y=x, y=| x|

- Ha IpUMepe KBaAPaTUIHON (YHKLMH, UCIIOIb30BaTh Ipe-
obpaszoBanusi rpaduka (yHkuuu y=f(x) mis mocrpoeHus
rpaduxoB GyHKUUH y = af(ke+ b) + ¢

- COCTaBJISAITh YPaBHEHUS NPSAMOU 10 331aHHBIM YCIOBHUSIM:
MpoxoAsiIell depe3 JBe TOUKU C 3aJlaHHBIMH KOOpAMHATa-
MH, IPOXOJSIIeH 4epe3 NaHHYI0 TOUYKY W MapajielbHON
JAHHOU NpAMON;

- MccleioBaTh QYHKIMIO 110 ee Tpaduky;

HAXOJIUTh MHOXKECTBO 3HAUCHHM, HYIU, IPOMEXYTKH 3Ha-
KOTIOCTOSTHCTBA, MOHOTOHHOCTH KBaJpaTHYHOMN (QyHKINH;

- OIIEPUPOBATh MOHATUSIMHU: TTOCIIEIOBATEIBHOCTD, apume-
TUYECKAas! MPOTrPeCCHsi, FeOMeTpHUIecKast IPOTPecCHs;

- pemarp 33724 Ha apu(PMETHUECKYI0 U TEOMETPHUECKYIO
IIPOTPECCHUIO.

B noBceaHeBHON KU3HM M NPH U3yYeHUHU IPYTrUX mpe-
METOB:

- WUTIOCTPUPOBATH C MOMOIIBIO TpadyKa peanbHyI0 3aBH-
CHUMOCTb WJIM TIPOLIECC TI0 MX XaPAKTEPUCTHKAM;

- UCIIONIb30BAaTh CBOICTBA W rpadUK KBaIpaTHUHOU (DYHK-




HUS QopMyTI.

B noBcenHeBHOM JKM3HHU W NIPH U3Y-
YeHWH APYTHUX NPeAMETOB:

- UCTIONB30BaTh TPa KK peatbHbIX
MIPOLIECCOB U 3aBUCUMOCTEH JIIs OIpe-
JieNIeHHsI UX CBOMCTB (HanOombLne u
HauMEHbIIINE 3HAUYEHUS, TIPOMEKYTKU
BO3pAacTaHus v yObIBaHUS, 00IaCTH
TIOJIOKUTENBHBIX M OTPULIATEIBHBIX
3HaYeHMH U T.I1.); O UCTIONb30BATh
CBOWCTBa JTMHEHHON QYyHKIMU 1 ee
rpaduK IpH PEeLICHUH 3a/1a49 U3 Ipy-
TUX Y4eOHBIX IPEIMETOB.

WU IpU pCUHICHUU 3a/1a4 U3 APYTUX y‘-Ie6HI>IX nmpeaAMETOB.

CraTucTHKa B TECoOpUusl BCPOHTHOCTeﬁ

- UmeTh nipeacTaBieHne o cTaTUCTHYE-
CKHX XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX
3a/a4ax;

- pemaTth npocTeiiinre KOMOMHATOPHBIE
3a/1a9l METOJIOM MPSMOTO W OpTaHH-
30BaHHOTO Mepedopa;

- IPE/ICTABJIATh JTAHHBIC B BHJIC Ta0-
T, [Uarpamm, rpadukos;

- YUTaTh HH()OPMAIHUIO, ITPEICTABIICH-
HYIO B BUJI€ TaOJUIIbI, JHArPAMMBI,
rpaduxka;

- OIPENENATh OCHOBHBIC CTATHCTUYE-
CKHE XapaKTePUCTHKHU YMCIIOBBIX HA00-
pOB;

- OIICHUBATh BEPOSTHOCTH COOBITHS B
MPOCTEHIINX CITydasx;

- UMETh TMpPEJCTaBICHUE O POJIH 3a-
KOHA OOJIBIIIUX YUCENl B MACCOBBIX SIB-
JICHUSIX.

B noBceaHeBHOM KU3HHU U NIPU U3Y-
YeHUHU APYTUX NPEIMETOB:

- OIICHUBATh KOJMYECTBO BO3MOXKHBIX
BapHaHTOB METOJIOM Tepedopa;

- IMETh TIPEJICTABICHUE O POJIU TPaK-
TUYECKH JIOCTOBEPHBIX M MaJIOBEPOSIT-
HBIX COOBITHIl; CPABHUBAaTh OCHOBHBIC
CTAaTHCTUYECKUE XaPAKTEPUCTUKH, TI0-
JTy4eHHBIE B TIPOIECCE PEIICHUS MTPH-
KJIQJIHOM 3aJ]a4M, U3YUYEHHUS pEATbHOTO
SIBIICHUS;

- OIICHUBATh BEPOSTHOCTh PEaTbHBIX
COOBITHI U SBJICHUH B HECIIOKHBIX CH-
TyaIwusix.

- OnepupoBaTh MOHATUAMU: CTOJIOUATHIE U KPYTOBBIE
JarpaMMbl, TaOJIMIBI JAHHBIX, CpeaHee apudmernye-
CKOe, MeJlnaHa, HauOoJblllee U HaUMEHblIIee 3HaYCHUs
BBIOOPKH, pa3Max BBEIOOPKH, AUCHEPCUS M CTAHIAPT-
HOE OTKJIOHEHUE, ClIydaliHasi U3MEHYUBOCTB;

- U3BJIEKaTh HH()OPMAIIHIO, TPEICTABICHHYIO B Ta0JIHU-
1ax, Ha Juarpammax, rpadukax;

- COCTaBJIATH TaOJIHIIBI, CTPOUTH AMArpaMMBbI U rpadu-
KM Ha OCHOBE JJaHHBIX;

- OTIEpUPOBATH MOHATUAMHU: (paKTOpHAN YKcia, nepe-
CTaHOBKH M coYeTaHus, TpeyroabHuk [lackans;

- IPUMEHSATH NPABUJIO IPOU3BEIECHUS IPU PEIICHUN
KOMOMHATOPHBIX 3aj1ay;

- OIIEpUPOBATh MOHATUAMU: CIIy4alHBIN OMBIT, CIIy-
YaiHbI BEIOOP, UCIIBITAHKE, YJIEMEHTAPHOE CITydai-
HOE COOBITHE (MCXO]T), KJIACCUYECKOE OTPEICIICHIE
BEPOSTHOCTH CIy4aHOTO COOBITHS, ONIEpAIlUH HaJl
CITy4yalHBIMU COOBITHSIMU;

- IPEJICTABIATH UH(OPMALIHIO C TOMOILBIO KPYT'OB
Diinepa;

- pemark 3aa4d Ha BBIYMCIIEHUE BEPOATHOCTH C IO~
CYETOM KOJIMYECTBA BAPUAHTOB C MOMOIUIbI0 KOMOMHA-
TOPHUKH.

B noBceHeBHOM KU3HU U NIPH U3YYEHUH APYTHUX
NpeaIMeToB:

- U3BJIEKaTh, UHTEPIPETUPOBATH U MPeoOpa30BLIBATh
uH(pOpMaInIo, IPeACTAaBICHHYIO B TaOIUIlax, Ha Ana-
rpamMMmax, rpaukax, oTpaxkarollyro CBOICTBa U Xa-
PaKTEPUCTUKH PEAJIBHBIX ITPOLIECCOB U SIBJICHUM;

- OIPENENSITh CTATUCTUUECKHUE XapAaKTEPUCTUKU  BBI-
O60opok 1o Tabnuuam, quarpaMmam, rpagukam, Bbl-
MOJIHATH CPABHEHUE B 3aBUCUMOCTH OT II€JIM PEIICHUS
3a/1a4u;

Te

KCTOBbIC 3a1a491

Pemate HecIOKHBIE CIOKETHBIC 3a1a9H1
pa3HBIX THUIOB Ha BCe apudmeTHye-
CKME  JICWCTBUSA; CTPOUTH MOJIEIb

Pemrate nmpocTeie U CIOXKHBIE 337ja4X Pa3HBIX TUIIOB, a
TaK)Ke 3a/71a4d MOBBIIIEHHOW TPYAHOCTH;
- YMETh BBHIOMpATh ONTUMAJIbHBII METOJ peleHus 3a-

ycioBusl 3a7auu (B BHUJE TaOJHIIbI,

JlaYd M OCO3HaBaTh BBIOOP METOJ]Ia, pAacCMAaTPHUBAThH




CXEMBbI, PUCYHKa WM YypaBHEHUS), B
KOTOpOH JaHbl 3HAYEHUS ABYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHMH, C IENbIO
[IOKMCKAa pEIICHUs 3aJadyM; OCYIIECTB-
JSATh coco0 MOKCKa pelleHus 3a1a4u,
B KOTOPOM DPAacCy>KJI€HUE CTPOUTCS OT
yCIIOBHS K TPeOOBaHUIO WK OT TPeOO-
BaHUs K yCIIOBUIO;

- COCTaBIIATH IUUIaH PEIICHUS 3a/1a4H;

- BBIICJIATD ATAIlbl PELICHMS 33/1a4U;

- WHTEPHIPETHUPOBATh BBIYUCIUTEIbHbBIC
pe3yJIbTaThl B 33a4e, UCCIEN0BaTh I10-
Jy4eHHOE pelleHUE 3a/1a4U;

- 3HaTh pa3jInuue CKOpocTel 0ObEeKTa B
CTOsluel BOJE, MPOTHUB TEUEHHUS U IO
TEYEHUIO PEKH;

- pemiath 3a7a4u Ha HAXO0XJACHHUE YaCTH
YKCJla ¥ YKcia [0 ero YacTH;

- peuiath 3a7a4u pa3HbIX TUIIOB (Ha pa-
00Ty, Ha MOKYIIKH, HA JBUKECHHE), CBSI-
3BIBAIOIUX TPU BEITUYMHBI, BBIICISTH
9TH BEJIMYMHBI U OTHOILEHUS MEXIy
HUMU;

- HaXOJUTh IPOLEHT OT YMCJA, YHUCIO
MO TMPOILIEHTY OT HEro, HaXxOJIUTh MpO-
LIEHTHOE CHUKEHUE W TPOLIEHTHOE
MOBBILICHUE BEJINYHHBI;

- pelaTbh HECJIO0XHbIE JIOTUYECKUE 3a-
Jla4d METOJIOM pacCyKICHHI.

B noBcenHeBHOM KM3HM U NPH HU3Y-
YEeHHUHU APYTUX NPEeIMETOB:

- BBIIBUTaTh THUIIOTE3bl O BO3MOXKHBIX
IPEIEIbHBIX 3HAUYEHUSAX MCKOMBIX B
3a/1aye BETUYMH (JesaTh IPUKHUJIKY).
MOJIEJIM TEKCTOB CJIOXKHBIX 3ajad Jyisl
MOCTPOEHUSI TOMCKOBOM CXeMbl U pe-
LIEHUs 3a/1a4;

- pa3nuyaTh MOJENh TEKCTa U MOJEIb
pelieHusl 3aJa4M, KOHCTPYHUPOBaTb K
OJHON MOJENH PEIICHUS HECI0XKHOU
3a/1a4M pa3Hble MOJEIN TEKCTA 3a/1a4Hu;
- 3HaTh W MPUMEHATH 00a crocoda mo-
UCKa pelIeHus 3a1a4 (0T TpeOoBaHUs K
YCIIOBUIO U OT YCJOBHSI K TpeOoBa-
HUIO);

- MOJIETTUPOBATh PACCYKJIEHUS TIPU TO-
MCKE PELIEHUS 3aJad C MOMOUIBIO
rpad-cxemsl;

- BBIICIIATD ATAllbl PELICHUS 3a4a4u U
coJiepyKaHue KaXI0ro 3Tara;

pa3IM4YHBIE METOMBI, HAXOAUTh Pa3HbIC PELICHHS 3a-
Jla4u, €CJIM BO3MOKHO;

- aHAJIM3UPOBATH 3aTPYJHEHMS [IPU PELICHUM 3a/1a4;

- BBINOJIHATH Ppa3IM4yHbIE MPeoOpa3oBaHUsl MPEAIIO-
JKCHHOW 3a7a4d, KOHCTPYHUPOBATh HOBBIC 33Ja4u W3
JTAaHHOM, B TOM YHCIIE OOpaTHBIC;

- WHTEPIPETUPOBATh BBIYMCIUTEIBHBIE PE3YJILTATHl B
3aJ1a4e, UCCIIE0BATh I10Iy4YEHHOE PELICHUE 3a/1a4H;

- aHAJM3UPOBATH BCEBO3MOXKHBIE CUTyallUd B3aWMHO-
IO pacIoJIOKEHUS TBYX OOBEKTOB M HM3MEHEHHE HX
XapaKTepUCTUK IIPU COBMECTHOM JIBUXKEHUHU (CKO-
pOCTb, BpeMs, pacCTOSHHE) IPU PELIEHUU 3ajad Ha
JIBYDKEHUE JIBYX OOBEKTOB KakK B OJHOM, TaKk U B IPO-
TUBOIIOJIOKHBIX HalPaBJICHUSIX;

- UCCJIEJOBAaTh  BCEBO3MOXHBIE CUTyallMW IIPU pe-
LIIEHUM 33Ja4 Ha JBIKEHUE IO peKe, paccMmarpu-
BaTh Pa3HbIE CUCTEMBI OTCUETA,

- pemaTh pa3HOOOpa3HbIE 3a/1a4H «HA YaCTH,

- pewatb 1 0OOCHOBBIBaTh CBOE pellleHHEe 3a]au (BbI-
JeNIATh MaTeMaTHYECKYI0 OCHOBY) Ha HaXOXJICHHE
4acTH 4YMCJIa U YHCIAa MO0 €ro 4acTh Ha OCHOBE KOH-
KpETHOT'0 CMbICIIa 1po0u;

- OCO3HaBaTh U OOBACHATH UJCHTUYHOCTbH 3a/a4 paz-
HBIX TUIIOB, CBSA3BIBAIOLIMX TPU BEIWYUHBI (Ha pado-
Ty, Ha TMOKYIKH, Ha BU)KEHUE), BBIICIATh 3TH BEJIH-
YUHBI U OTHOILIEHUS MEX1Yy HUMHU, IPUMEHSTh UX MPU
peleHnH 3a/1a4, KOHCTPYHUPOBaTh COOCTBEHHBIE 3a1a4
YKa3aHHBIX TUIIOB;

- BJIIAJIETh OCHOBHBIMH METOJAMM PEIIEHUS 3a7ad Ha
CMECH, CIUIaBbl, KOHIIEHTPAIIH;

- pelaTh 3aJa4d Ha IMPOLEHTHI, B TOM YHUCIIE, CIIOXK-
HbI€ NPOLIEHTHI C 0OOCHOBAaHUEM, HCIIONb3Ys pa3HbIE
CITOCOOBI;

- pelaTh JIOrMYecKre 3ajjauu pasHbIMU Criocobami, B
TOM 4HCIEe, ¢ AByMsS OJOKaMu U C Tpems OJokamu
IaHHBIX C IIOMOIIBIO TAaOJIHIL,

- pemaTh 33Ja4d MO KOMOMHATOPHKE U TEOPHUU
BEPOSTHOCTEN Ha OCHOBE UCIOJIb30BAaHUS U3YUEHHBIX
METOI0B U 0OOCHOBBIBATH PELICHUE; PELIaTh HECIOXK-
HbI€ 3a/1a4M 110 MaTEMAaTUYECKOI CTaTUCTHKE;

- OBJIQJIETh OCHOBHBIMM METOJAMHU DPELIEHUS CIOXKET-
HBIX 3a/ay: apudmeTnyecKkui,
anreOpandecKkuid, nepedop BapHaHTOB,
reoMeTpuyecKuid, rpadpudeckuii, MpUMEHsITh UX B HO-
BBIX 10 CPAaBHEHUIO C U3yUYEHHBIMH CUTYyalHsIX.

B noBceaHeBHO# KM3HU M NPH M3YyYEHHUH APYTHX
NpeaIMeToB:

- BBIJCJIATD NPU PELICHUH 3aja4 XapaKTepUCTHUKHU pac-
CMaTpUBaEeMOH B 3a/laye CUTyalluH, OTJIMYHBIE OT pe-
aNbHBIX (T€, OT KOTOPBIX a0CTpParupoBaIMCh), KOH-
CTpPyUpOBaTh HOBBIE CUTYallMU C YYETOM ITHX Xapak-
TEPUCTUK, B YaCTHOCTH, IIPU PEIICHUU 3a7a4 Ha KOH-
LIEHTPALIUY, YUYUTBIBAT IUIOTHOCTh BELIECTBA;

- pematb M KOHCTPYMpPOBaTh 337a4d Ha OCHOBE pac-




CMOTPEHUS PeaJIbHbIX CUTyalluid, B KOTOPBIX HE TpeOy-
€TCs1 TOUYHBIN BBIYMCIIUTEIIbHBIN PE3YJIbTAT;

- pewiarth 3aa4y Ha JBMKEHUE II0 PEKe, paccMaTpuBast
pa3HbIe CUCTEMBI OTCYETA.

I'eomeTpuueckue purypnbi

- OmepupoBate Ha 0a30BOM YypOBHE
HOHATUSMH F€OMETpUYECKUX (puryp;

- U3BJIEKATH uH(pOpPMALIHIO
0

reoOMEeTpUUeCKuX (Urypax, mHpeacras-
JICHHYIO Ha 4epTeKaxX B IBHOM BUJIE;

- IPUMEHSATH JUIsl PELIEHUs 3a1ad reo-
MeTpuYecKue (PaKThl, €CIH YCIOBUS UX
NpUMEHEHHUS 3aaHbl B IBHOU (hopme;

- peliaTh 3a7ayd Ha HAXOXKAECHUE Ieo-
METPUYECKUX BEJIMYMH M0 o0pa3uam
WIA aIrOpUTMaM. NMPUMEHATh T'€OMeT-
pudeckue (akThl Ui perieHus 3aaad,
B TOM YHCJE, HpPEANoiararoliux He-
CKOJIBKO 1IarOB PELICHUS;

- (hopMyIUPOBATh B IPOCTEHUIINX CITY-
yasX CBOIMCTBA U MPU3HAKU PUTYD;

- JIOKa3bIBaThb I€OMETPUYECKUE YTBEp-
KJICHUS;

- BJIQJIETh CTaHAAPTHOM Kiaccuduka-
uel Miockux (uryp (TpeyroJbHUKOB
U YeTBIPEXYTOJIbHUKOB).

B noBcenHeBHOM KM3HM U NPH U3Y-
YECHHHU APYTUX NPeIMETOB:

- HCIOJb30BaTh CBOMCTBA I€OMETPH-
4yeckux (GuUryp s peuieHus 3ajaad
MPAKTUYECKOTI0 XapakTepa M 3a7ad u3
CMEKHBIX JUCIUIUIHH.

- OnepupoBaTh MOHATUAMHU T€OMETPUUYECKUX PUTYD;
W3BJIEKATh, UHTEPIIPETUPOBATH U

npeoOpa3oBbIBaTh  MH(OPMAIHIO O
reoMeTpUUYECKUX PUrypax, NpeAcTaBIeHHYIO Ha Yep-
TEXaX;

B noBcegHeBHOI KU3HU U NPH HU3YYEHHH JAPYTHUX
NpeaIMeToB:

- HCTIOJIb30BaTh CBOMCTBA F€OMETPUUYECKUX QUTYD IS
pellIeHNs TUIIOBBIX 3aj[ay4, BO3HUKAIOIINUX B CUTYyalUsAX
MOBCETHEBHOM KU3HU, 3a]a4 MPAKTUYECKOTO COJEp-
KaHUSL.

OTHoOlIeHUA

OnepupoBath Ha ©6a30BOM YpOBHE
MOHSTUSIMH: PABEHCTBO (PUTYP, paBHbBIC
Gurypsl, paBeHCTBO  TPEYTOJILHUKOB,
MapajuIeIbHOCTh MPSAMBIX, MNEPHEHIU-
KYJIIPHOCTb IPSIMBIX, YIJIBI MEKY
NPSAMBIMH, MEPHEHIUKYJIAP, HAKIOH-
Hasl, IPOEKLUA.

B noBceaHeBHOM KU3HU U NIPU U3Y-
YEeHHMHU APYruX NpeaAMeToB:

- WCIOJB30BaTh OTHOILICHUS ISl pe-
LIEHUS] MPOCTEUIINX 3aJa4y, BO3HHMKA-
IOIIUX B PEAIbHOM KU3HM.

OmnepupoBaTh MOHATUSAMH: PaBEHCTBO (PUTYp, paBHbIE
(buTypbI, paBEHCTBO TPEYTOJIHLHUKOB MMapaUIeTbHOCTD
NPSIMBIX, IEPIEHIUKYIIPHOCTD IPSAMBIX, YTIIbl MEXKIY
MPSIMBIMH, TIEPIICHIANKYJISIP, HAKITOHHAS, TIPOCKITHS,
nojobue guryp, moio0HbIE PUTYpBI, TOAOOHBIE TPE-
YTOJIbHUKHY;

- IpUMEHATH Teopemy dDajeca U TeopemMy O MPOHop-
[IMOHATBHBIX OTPE3Kax MpH pelIeHUH 3a/1a4,

- XapaKTepu30BaTh B3aMMHOE PACIIONIOKEHUE MPSIMOI
Y OKPY)KHOCTH, IBYX OKPYKHOCTEH.

B noBcexHeBHOM KU3HU U IPH U3YyYEHHUH APYIHUX
NpeaMeTOB:

- HCTIOJIb30BaTh OTHOIIECHUS ISl PELICHNUs 3aj1a4, BO3-
HUKAIOIIMX B peabHON JKHU3HHU.

I/I3MepeHI/Iﬂ N BBIYUCJICHUSA

BrInonHATE U3MEpEHUE UIMH, PacCTo-
SIHUM, BEJIMYUH YTJIOB, C IOMOIIbIO UH-
CTPYMEHTOB ISl U3BMEPEHUHN JUIVH U
YIJIOB;

- IPUMEHATH (POPMYJIBI IEPUMETPA,

OmnepupoBarh MpeICTaBICHUSIMHA O JUIMHE, IUIOLIA/IH,
obbeMe kak BenuunHamu. [Ipumensars Teopemy [uda-
ropa, (opMyJIbl IIIOMIAH, 0ObeMa MPU PEIIeHUH MHO-
TOIIArOBBIX 3ajlad, B KOTOPBIX HE BCE NAHHBIC IPE-
CTaBJICHBI SIBHO, a TPeOYyIOT BBIYMCICHUH, OMEpHpO-




ioniaid U o0bema, Iiouaau noBepx-
HOCTHU OTHEIbHBIX MHOTOTPAaHHUKOB
IIPU BBIYUCIIEHUSX, KOT'/Ia BCE JaHHBIE
MMEIOTCS B YCIIOBUU;

- MpuMeHATh Teopemy [ludaropa, 6a-
30BbIE TPUTOHOMETPUYECKHUE COOTHO-
LIEHUS JJIs1 BBIYMCIIEHUS JJIUH, PacCTO-
SHUH, TJIOIIAIEH B IPOCTENUIINX CIIyda-
AX.

B noBceaHeBHOM KU3HHU U NIPU U3Y-
YEeHUM APYTruxX MpeIMeToB:

- BBIYUCIISATh PACCTOSIHUS HA MECTHOCTH
B CTAHJAPTHBIX CUTYALMSIX, IJIOMIAIU B
MPOCTEUIINX CIy4dasiX, MPUMEHATh
dbopMyIbl B MPOCTEHIINX CUTYAIUSIX B
MTOBCEIHEBHOM JKU3HH.

BaTh 0o0Jiee MHUPOKUM KOJIHMYECTBOM (POPMYI JJTHUHBI,
IIOMIaAu, 00bEeMa, BBIUUCISTh XapaKTEPUCTHKU KOM-
OuHaruii Guryp (OKpy»XHOCTEH M MHOTOYT'OJIbHUKOB)
BBIYHCIISATH PACCTOSIHUS MEXy GUTYpaMH, IPUMEHSTh
TpUTrOHOMETpHUUecKre (GOpMysbl JUisl BBIUMCICHHUHA B
0oJiee CIOKHBIX CITyYasiX, MPOBOAUTH BBIYMCIICHUS HA
OCHOBE PaBHOBEJIHMKOCTU U PABHOCOCTABIEHHOCTH;

- MPOBOJIUTH MPOCTHIC BBIYMCICHUS HA OOBEMHBIX Te-
nax;

- (opmynupoBaTh 337241 HA BBIYUCIICHUE JJIWH, ILUIO-
maae u oObeMOB M pemnaTh MX. B moBcexHeBHOM
JKH3HM ¥ TIPU U3YYEeHUH APYTUX NPeIMeTOB:

- IPOBOJUTH BBIYUCIICHUSI HA MECTHOCTH;

- IPUMEHATH (POPMYJIBI PU BBIYUCICHHUIX B CMEKHBIX
y4eOHBIX TpeaMeTax, B OKpY)Karolled IeiCTBUTENb-
HOCTH

I'eomer

HYCCKHEC MOCTPOCHUA

- 306paxkaTh TUMOBBIE IIIOCKUE (PU-
Typsl U GUTYPBl B MPOCTPAHCTBE OT
PYKH ¥ C TIOMOIIBIO HHCTPYMEHTOB.
B mnoBcegHeBHOI KM3HH M TNIpHU
HU3YUYEeHHUH IPYTUX NPeaAMeETOB:

- BBIIOJIHATH  MIPOCTEHINNE TMOCTpOe-
HUS Ha MECTHOCTH, HEOOXOIUMBIC B
peanbHOM KU3HU.

- NU300paxkaTh reomeTprueckue GpUrypsl mo TeKCTOBO-
MY ¥ CUMBOJIBHOMY OIIUCaHUIO;

- CBOOOJTHO OIIEPUPOBATH YEPTEHKHBIMU HH-
CTPYMEHTAMHM B HECJIOXKHBIX CIy4asXx,

- BBIIIOJIHATD IIOCTPOECHUS TPEYTOJIbHUKOB, IPUMEHSATH
OTJENbHBIE METO/BI IOCTPOCHUM LIUPKYJIEM U JIMHEM-
KOW M IPOBOJUTH MPOCTEUIINE HUCCIEHOBAHUSA YHCIIA
peLICHU;

n300paXkaTh TUIOBbIE IUIOCKUE (GUTYPBI U 0OBEMHBIE Tela C
MOMOIIBIO TPOCTEHIINX KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM KM3HU U IPU U3YYEHUH APYTUX Npe.-
MeTOB:

- OLICHMBATh Pa3Mepbl PEaTbHBIX OOBEKTOB OKPY KAIOIIETo
MHpA.

FCOMeTpH‘leCKI/Ie npeoﬁpasoBa}mﬂ

- Ctpouts GuUrypy, CAMMETPHUYHYIO JaH-
HOU (Urype OTHOCUTENIFHO OCH U TOUKH.

B noBcenqHeBHOM KM3HU U NPU U3YYECHUH
APYIrUX MpeaMeToB:

- pacrmo3HaBaTh JBIKEHUE OOBEKTOB B
OKpY’KaroIeM MHUpE;

- pacno3HaBaTh CHMMETPUYHbIE (QUTYPHI

B OKPY’KaOILEM MHpE.

- OnrepupoBaTh MOHITHEM JBIDKEHUS U IPE0OPa30BaHUS
o100us, BIaJIETh MPUEMaMH TTOCTPOSHUS (GUTYP C HCIIOIb-
30BaHUEM JIBIKEHUH U TIPeoOpa3oBaHUN TIOJO0US, IPHMeE-
HATH TIOJYYCHHBIC 3HAHMS U OIIBIT MOCTPOSHUHN B CMEXKHBIX
MpeaMETaxX U B PEATbHBIX CUTYAIUSIX OKPYKAIOIIETO MHUPA;
- CTpOUTH GUTYPY, MOJAO0OHYIO JAHHOMH,

TIOJIb30BaThCSl CBOWCTBAMHU MOA00MS JJIsi 000CHOBaHUS
CBOMCTB (uryp;

- IPUMEHSTH CBOMCTBA JBW)KCHUH JIJISl IPOBEICHUS TIPO-
cTermux 000CHOBaHUH CBOWCTB QUTYD.

B noBcenHeBHOI ;KNU3HU ¥ PH U3YYEeHHUH IPYTUX NMPe-
METOB:

- IPUMEHSTH CBOWCTBA JABMKEHUH M MMPUMEHSATH 110/1001e
JUIsl HOCTPOCHUN U BEIYMCIICHUH.

BekTopsl 1

KOOPAHHATDHI HA IJIOCKOCTH

- OnepupoBath Ha 0a30BOM ypOBHE MOHS-
TUSIMU BEKTOpP, CyMMa BEKTOPOB, IIPOU3BE-
JICHHE BEKTOpa Ha YMCII0, KOOPIUHATHI Ha
IUIOCKOCTH;

- ONIPENeJIATh IPUOIMKEHHO KOOPAUHATHI
TOYKH T10 €€ N300paKEHUIO HA KOOPAMHAT-
HOM IMJIOCKOCTH.

- OnepupoBaTh HOHATHSIMH BEKTOP, CyMMa, Pa3HOCTh BEK-
TOPOB, MMPOU3BEIEHNE BEKTOPA HA YHCIIO, YTOJ MEXAY BEK-
TOpaMHU, CKaJIIpHOE TPOU3BEICHNE BEKTOPOB, KOOPIMHATHI
Ha TUTOCKOCTH, KOOPJINHATHI BEKTOPA;

- BBITIONTHATH JISHCTBHS HaJl BEKTOPaMH (CI0KEHUE, BBIYH-
TaHWe, yMHO)KEHHE Ha YUCIIO), BEIYUCIIATH CKAISIPHOE TIPO-
W3BEJIEHUE, ONPEACIIATh B IPOCTEUIIINX CITydasX yTroJ MexX-
JIy BEKTOPaMH, BHITIOJIHATE Pa3joKeHUE BEKTOpa Ha COo-




B noBcenHeBHOM JKM3HU M TPU U3yYEHUH
APYTUX NpeaIMeToB:

- UCIIOJIB30BaTh BEKTOPBI ISl PELICHNUS
IPOCTEHIINX 33734 Ha OIPEAEICHUE CKO-
POCTH OTHOCHUTENBHOTO IBHKECHUSL.

CTaBJIAIOIIUE, IPUMCHSTh MOJyUYCHHbIC 3HAHUS B (DHU3HKE,
TIOJIE30BaThCS (POPMYIION BBIYUCIICHUS PACCTOSHUS MEKTY
TOYKAMH T10 U3BECTHBIM KOOPJAMHATAM, HCITOJIb30BaTh
ypaBHEHUs GUTYp IJIs PEUICHUS 33]1a4;

MPUMEHSTH BEKTOPHI U KOOPJAUHATHI JJIsI PELICHHS TEOMET-
PUYECKUX 3a1a4 Ha BEIYMCIICHUE JJIUH, YTJIOB.

B noBcenHeBHOI JKM3HU ¥ TPU U3YYEHUH APYTUX NMPe-
METOB:

- UCTIOJIB30BaTh MOHSATHUS BEKTOPOB U KOOPJIMHAT IS pe-
IeHus 3a/1a4 1Mo (pusuke, reorpaduu ¥ IpyruM yIeOHBIM
peMeTam.

HWcropuss MateMaTuKu

- OnuceIBaTh OTAEIBHBIE BBIIAIOIINECS
pe3yibTaThl, IIOJIyYEHHBIE B XOE pa3-
BUTHUS MAaTEMAaTUKU KaK HayKH;

- 3HaTh IIPUMEPBI MATEMAaTUYECKUX OT-
KPBITHH U UX aBTOPOB, B CBSI3U C OTEYE-
CTBEHHOUW U BCEMUPHOM UCTOPHUEH;

- IOHUMATh POJIb MATEMATUKH B pPa3BU-
tnu Poccun.

- XapaKTepI/ISOBaTB BKJIaJd BbIJAOIIMUXCA MaTEMAaTHKOB
B Pa3BUTHUC MATCMATHUKH U MHBIX HAYUHBIX O6HaCTeI>'I;

MeToanl MaTeMAaTHKH

- BeiOupats nmoaxoAsIImii U3y4eHHbBIN
METO/ JUISl PEILICHUS] U3yUYE€HHBIX TUIIOB
MaTeMaTUYeCKNX 3aJ1ad;

- [IpuBOAUTH MMpUMEPHI MaTEMaTHUE-
CKUX 3aKOHOMEPHOCTEN B OKPYIKaK0-
1IEN JEUCTBUTEIBHOCTH U MPOU3BEIE-
HUSIX HCKYCCTBA.

- Mcnonp3ys n3ydeHHbIE METO/IbI, IPOBOAUTH JOKa3a-
TEJbCTBO, BBIIIOJIHATH OIPOBEPIKEHUE;

- BEIOMpATh U3yUEHHBIE METO/IbI M X KOMOMHALIUU
JUIS PELLICHUS] MAaTEMaTHYECKUX 3a7ay;

- HCTOJIb30BaTh MaTEMaTUYECKNE 3HAHUSA JJIs OIUCa-
HHUs 3aKOHOMEPHOCTEN B OKPYKAIOLIEN ACHUCTBUTENb-
HOCTH U IPOU3BEACHUAX UCKYCCTBA; ®* IPUMEHSATH
MIPOCTEUILNE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELICHUU MaTeMa-

THYCCKHX 3aaa4.

Jluunocmubwie pe3yarbmamol

PesyabTar

Bo3MOXKHBIN CIIOCO0 TOCTHKECHUSA

Poccuiickas rpakgaHckas HASHTUYHOCTH (MaTpHo-
TH3M, yBakeHrue Kk OTedyecTBy, K MPOILIOMY M HacTO-
A1lleMy MHOTOHAI[MOHAJIBLHOrO Hapoja Poccuu, 4ys-
CTBO OTBETCTBEHHOCTHM W JoJsira mnepea Poau- HOWM,
unaeHTudukaius cebs B KadecTBe rpakaaHuHa Poc-
CUH, CyOBEKTUBHASI 3HAYUMOCTH MCIIOJIB30BAHUS PYC-
CKOTO SI3bIKa U SI3bIKOB Hapos10B Poccun, oco3Hanue u
OIIYIIEHUE JIMYHOCTHOM CONMPUYACTHOCTH CYIhOE
poccuiickoro Hapojaa). Oco3HaHUWe ITHUYECKOH MpH-
HAJUIC)KHOCTH, 3HAHUE WCTOPHUH, S3bIKA, KYJIBTYPHI
CBOEro HapoJa, CBOETO Kpas, OCHOB KYJbTYPHOIO
Hacieaus HapojoB Poccum u denmoBedecTBa (WICH-
TUYHOCTh YEJIOBEKA C POCCUHCKONW MHOTOHAIIMOHAJb-
HOM KyJIbTYpOH, COMPUYACTHOCTh UCTOPUHU HAPOJOB U
roCcyJIapCTB, HaXOIUBIIUXCS Ha TEPPUTOPUH COBpE-
MeHHOM Poccum); uHTepHOpH3anus TyMaHUCTHYE-
CKHX, JE€MOKPAaTUYECKUX W TPAAUIMOHHBIX IEHHO-
CTell MHOTOHAIIMOHAJILHOTO POCCHICKOTO OOIIEeCTRBa.
Oco3HaHHOE, YBaXUTEIBHOE M JO0pOXKEIaTeIbHOE

Pemienue crokeTHBIX 3aJad, BKIHOYAIOLIMX
HCTOPUYECKHE CBEICHMS; 3a/1ay, CoJepiKa-
mUX uHpOpMalKio o pogHoM ropoje. Ilpo-
BeleHne YpokoB «Mcropus poccuiickon
MaTeMaTHKN», «bopoIMHCKOe cpaskeHHe» U
T.. Ha ypokax moxeT ObITh clelaHbl CO-
oOrieHus

HUCTOPUYECKHX TaHHBIX
(Hanmpumep, A.H. KoimMoropo Bo Bpems
Benukoit OredecTBeHHOI BOIHBI CIIOCO0-
CTBOBAJ CO3JJaHUIO TEOPUHU apTHUIICpHii-
CKOH CTpenbObl).




OTHOIIEHHE K UCTOPHUH, KYJIbType, PEIUTrHH, Tpaau-
LUAM, SI3bIKaM, LIEHHOCTSM HapoAoB Poccuu u Hapo-
JIOB MHpa.

['0TOBHOCTH U CIIOCOOHOCTH OOYHYAIOUIMXCS K YpOKax
CaMOpa3BUTHIO U CaMOOOpPa30BaHUIO HAa OCHO- Pere-
BE MOTHBAIMH K O0YYEHUIO U TMO3HAHUIO; TO-
TOBHOCTb U CIIOCOOHOCTH OCO3HAHHOMY BBIOOpPY H
MIOCTPOEHUIO JTAJIbHENIIE WHAWBUYAJbHOW TpPACK-
Topun oOpa3zoBaHus Ha 0aze OPUEHTUPOBKH B MHpE
npodeccuii U PodheCCUOHATHHBIX MPEANOYTCHHIMA, C
Y4E€TOM YCTOMUYMBBIX [IO3HABATEIbHBIX UHTEPECOB.
Pa3Butoe mMopaiibHOE CO3HAaHME U KOMIIETEHTHOCTh B
peIlIeHnH MOpPAJIbHBIX MPOOJeM Ha OCHOBE JIMYHOCT-
HOrO BbIOOPa, (POPMHUPOBAHHE HPAB- HPABCTBEHHOMY|
CTBEHHBIX YYBCTB Y HPABCTBEHHOIO  yBaKMTEIHHOE
MOBEJICHUSI, OCO3HAHHOTO M OTBET-

CTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIKaM
(cIIOCOOHOCTh K CaMOCOBEPIICHCTBOBAHUIO; BEPOTEP-
MUMOCTb, OTHOIIEHHE K PEJIUTHO3HBIM UyBCTBAM,
B3TJIsAJIaM JIFOJIEH WM UX OTCYTCTBUIO; 3HAHUE OCHOB-
HbIX HOPM MOpaJId, HPAaBCTBEHHBIX, TyXOBHBIX HJea-
JIOB, XpPaHUMBIX B KYJbTYPHBIX TPAAHMIHSAX HApOIOB
Poccun, roTOBHOCTh Ha UX OCHOBE K CO3HATEIbHOMY
CaMOOTPaHUYCHHIO B MOCTYMKaX, MMOBEJIECHUHU, PACTO-
YUTETLHOM TOTPEeOUTENbCTBE; C(HOPMUPOBAHHOCTH
MIPEICTABICHU 00 OCHOBAaX CBETCKOM ITHUKH, KYJb-
Typbl TPAIULUMOHHBIX PEIUTHI, UX POJIM B Pa3BUTHHU
KyJIbTYpbl 1 uctopun Poccuu u denoBeuecTsa, B CTa-
HOBJICHUU TPaXKJAHCKOTO OOIIECTBA M POCCUHCKOM
rOCYJJapCTBEHHOCTH; TIOHMMaHUE 3HA4YEHUs HpPaB-
CTBEHHOCTH, BEPHI U PEIUTHH B KU3HU YEIOBEKaA, Ce-
Mbu U obmiectBa). CHopMHPOBAaHHOCTH OTBETCTBEH-
HOTO OTHONIEHMS] K YYEHHIO; YBAKUTEIBHOTO OTHO-
HIEHUS! K TPYIYy, HAJTUYHUE OTbITa y4aCTUS B COIHATb-
HO 3HauuMoM Tpyzae. Oco3HaHUE 3HAYEHHUS CEMbH B
JKU3HHM YeJIOBEKa W 0OIlecTBa, MPUHATHE EHHOCTH
CEMEMHON JKU3HU, YBaXHUTEIbHOE U 3a00TIMBOE OT-
HOIIICHHE K WICHAM CBOEH CEMBH.

Hcnonp30BaHne Ha ypOKax HUIPOBBIX MO-
MEHTOB. pedycoB U KpoccBOpoB. Mcnoib-
30BaHUE METO/Ia IPOEKTOB.

Pemenne 3aiau Ha MmaTepuaiax BOJIOHTEp-
CKOI'O MU TUMYPOBCKOTO JIBH>KEHUS.
MIOCEIIeHUH Tearp, my3eeB. [IpoBeaenue
ypokoB «/[yxoBHble poauuku [TI0BOIKbS» U
T.IL

ChopMupoBaHHOCTH LIETTOCTHOTO MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BU-
TUS HAYKU U OOLIECTBEHHOW MPAKTUKH, yUUTHIBAIO-
IIEr0 COLMAIIBHOE, KYJIbTYpHOE, SI3BIKOBOE, TyXOBHOE
MHOTr000pasue COBpEMEHHOTO MHUPA.

[IpoBeaeHne HHTETPUPOBAHHBIX YPOKOB
«Marematuka + ¢Qusukay, «MaTemaTuka
+o01ecTBo3HaHUe» U T.A. Perenne mpak-
TUYECKHUX 3aJ1a4, CBS3aHHBIX C JIOCTHIKEHU-
SIMH HAyKH, KYJIbTYpbl, TEXHUKH, OCBOCHHUS
KOCMoca.

Oco3HaHHOE, YBaXUTEIBHOE M JOOpOXKeIaTeIbHOE
OTHONICHHE K JIPYTOMY YEJIOBEKY, €r0 MHEHHUIO, MH-
POBO33PEHUIO, KYJIbType, S3BIKY, BEpe, TPaKTaHCKOM
MO3UIUH. [ 0OTOBHOCTH M CITOCOOHOCTH BECTH JHAJIOT C
JOPYTHEMH JIOJbMHU M JOCTUTATh B HEM B3aMMOIIOHHU-
MaHus (uneHTudukanus ceds Kak MOJHOTPABHOTO
cyOBeKTa 00IIeHNs, TOTOBHOCTh K KOHCTPYHPOBAHHIO
o0Opa3a mapTHepa 1O JHaJory, TOTOBHOCTh K KOH-
CTPYUpPOBaHUIO 00pa3za MOMYCTUMBIX CIOCOOOB JHa-

Jora, TOTOBHOCTh K KOHCTPYHMPOBAHHIO TIpoIiecca

[IpoBenenue ypoka -mpakTH4eckoi KoHpe-
peHu "MaTteMaThKa B JKM3HH''; JIEJIOBBIX
urp «baHkoBckass neqaTenbHOCTH» (Tema
«3amavn Ha CIIOKHBIE MPOIEHTHI»); «CTpo-
utenb» (npu uzydeHun Ttembl «llnomanu
MHOTOYTOJIbHUKOBY).




JMAJIora Kak KOHBEHIIMOHUPOBAHUS MHTEPECOB, MPO-
LIEAYP, TOTOBHOCTbH BEJICHUIO IEPETOBOPOB).

OCBOEHHOCTH COITMATIBLHBIX HOPM, TIPABHII IIOBEICHHUSI,
poneit u GpopM conmManbHOW KU3HHM B TpyHIax H CO-
obmiecTBax. YdyacTue B IIKOJIHBHOM CaMOYTPaBICHUH
U OOIIECTBEHHOW JXU3HU B TMpejAesiaX BO3PACTHBIX
KOMIIETCHIIMM C YYETOM PETHOHAIBHBIX, ITHOKYJIb-
TYpPHBIX, COIMAILHBIX U 3KOHOMHYECKHX OCOOEHHO-
creit (hopMHUpOBaHKHE TOTOBHOCTH K YYaCTHIO B IPO-
[[eCCe YMOPS0UCHHSI COIMANIBHBIX CBSI3€H M OTHOIIIE-
HUW, B KOTOPBIC BKJIIOUEHBI U KOTOpPHIE (OPMHUPYIOT
CaM¥ y4alluecs; BKIIOYCHHOCTh B HEMOCPEICTBEHHOE
rPaXJIaHCKOE Y4YacTHe, TOTOBHOCTh Y4YacTBOBaTh B
KU3ZHEJEATCIIEHOCTH MOJAPOCTKOBOTO OOIIECTBEHHOTO
00BeAMHEHHUS, IPOTYKTUBHO B3aUMO/ICHCTBYIOLIETO C
COIMAJILHOM CPeION M COLMAaIbHBIMA WHCTHTYTaMHU;
uaeHTuUKaImsa cedsl B KauecTBE CyObeKTa COIHallb-
HBIX TIPeoOpa3oBaHuil, OCBOCHHE KOMITETCHTHOCTEH B
chepe opraHM3aTOPCKON JCATEIBHOCTH,; HHTCPHOPH-
3a1ds I[EHHOCTEH CO3HMAATEILHOIO OTHOIICHHS K
OKpYXarolie AeCTBUTEIbHOCTH, LIEHHOCTEH COIU-
QITBHOTO TBOPYECTBA, IIEHHOCTH MPOIYKTHBHOW Opra-
HU3AIlMM COBMECTHOW JCATEIBHOCTH, CaMopeain3a-
[IUU B TPYIINIC W OPTaHHU3AIWH, [ICHHOCTH «JIPYTOT0»
KaK PaBHOMPABHOTO MapTHEpa, (OPMHPOBAHUE KOM-
METCHIINA aHaJIN3a, TPOCKTUPOBAHUS, OPTaHU3aINN
NEeSTENIbHOCTH, pedrekcun HW3MEHEHHH, CcrnocoboB
B3aMIMOBBITOIHOTO COTPYIHHYECTBA, CIOCOOOB pea-
JU3aluu COOCTBEHHOTO JIMAEPCKOT0 MOTEHINAIA).

Pabora B rpynmax Hanx mpoektamu «Pyko-
BOJICTBO K CpaBHEHHIO Ipobeity, «Tpuro-
HomeTpusi Oe3 mpobiiem», «Pa3znoobOpasue
reOMETPHUECKUX (Uryp B Makpomupe» u

Ap.

CdopMHUpOBAHHOCTH IIEHHOCTH 37I0POBOTO U O€3-
OMAacHOTO 00pa3a KU3HHU; UHTEPHUOPHU3AIUS TPABUI
WHIUBUYAJIbHOI'O0 Y KOJIJICKTUBHOI'O 0e30I1acHoro
MOBEJICHUS B UPE3BbIYANHBIX CUTYALUAX, YTPOXKAIO-
IHX KU3HU U 310POBbIO J'IIOI[GfI, IIpaBHJI TIOBEACHU A
Ha TPAHCIOPTE U Ha AOPOrax.

VYpoku Ha Temy «BpenHble NpUBBIUKN» C
3aJJaHUSMU Ha TPOLIEHTHI, «YPOK-CHOPT» C
3aJaHUSIMU TI0 JaHHOM TeMe, CBSI3aHHBIE C
U3BECTHBIMM MMEHAMM CIIOPTCMEHOB, Ja-
TaMu, coObiTusiMu T.1. [IpoBeneHue uHTe-
rpupoBaHHoro ypoka (Marematuka +
OBX) mo teme "Bemem 3mopoBbiii 00pa3
JKU3HHU ¢ nporpeccueil” Pemenue 3amay no
TeMaM «MareMaTuka W 3J0pOBOE IHTa-
HUEY,

«MaremaTHKa 1 3J0pOBbIH 00pa3 KU3HWY,
«MatemaTHKa ¥ MpaBuiia JJOPOKHOTO JIBU-
xenus» (Hanpumep, lupuna ynunst 15 m.
VYenewT au nemexoj NEepelTH ee, eciau
cuUrHan cserodopa roputr 25 cek, a CKo-
pocth nemexona 1 m/c?)

Pa3BHTOCTH ACTETHYECKOTO CO3HAHHS Yepe3 OCBOCHHE
XYJ0’KECTBEHHOI0 Hacieaus HaponoB Poccun u mu-
pa, TBOPUECKOH JESITETHHOCTH ICTETUIECKOTO Xapak-
Tepa (CocOOHOCTh MOHUMATh XY0XKECTBEHHBIE MPO-
U3BE/ICHUS, OTPAKAIOIINE pa3HbIe ATHOKYIHTYPHBIC
TpaguIuK; chOPMUPOBAHHOCTh OCHOB XYJOXKECTBEH-
HOM KyJBTYphl OOYyYarOMIMXCsl KaK YacTH MX OOIIeH
JYXOBHOM KyJIBTYpBhI, Kak 0C000Tr0 croco0a Mo3HaHUs
KM3HU M CPEJICTBA OPraHU3aIMU OOIIEHHS; SCTeTHYe-

Pemenne reomerpuueckux 3amav, BOCIIH-
THIBAIOIINX CMOCOOHOCTh BOCHPUSITHUS UYB-
CTBa JCTETHYECKOW KPACOTHI, MPOIOPIIHH.
[TogroroBka  ydammmucs  Ope3EHTALUN
«30710TOCE ceueHue B apxurtektype r. Cama-
pa», «Cummerpusi BOKpyr Hacy. [IpoBene-
HHUE YpPOKOB «MaTemMatnka B DpPMHUTAKEN,
«MaremaTuka B UCKyCCTBE» U T.II.




CKO€, SMOLMOHAIBLHO-IICHHOCTHOE BUJCHHUE OKpYKa-
IOIIETO MHpA; CIOCOOHOCTh K SMOLMOHAIBHO-
LIEHHOCTHOMY OCBOEHHIO MHPA, CAMOBBIPAKEHUIO U
OpPHUEHTALIMM B XYJIO0XXECTBEHHOM M HPABCTBEHHOM
IIPOCTPAHCTBE KYJIbTYPBI; YBA)KEHUE K UICTOPUH KYJIb-
Typbl cBoero OTeuecTBa, BEIPAXKEHHONW B TOM YHUCIIE B
NOHUMaHUM KpacoThl 4esloBeKa; MOTpeOHOCTh B 00-
HICHUUM C XYAOXKECTBEHHBIMU IIPOU3BEICHUSMH,
c(OPMHPOBAHHOCTb AKTUBHOI'O OTHOILIEHMS K TpaJu-
UM XYZO’KECTBEHHOW KYJIBTYPbl KaK CMBICIOBOM,
9CTETUYECKOHN U JIMYHOCTHO-3HAYUMOM IEHHOCTH).

ChopMupoBaHHOCTH OCHOB 3KOJIOTUYECKOH KYJbTY-
PBl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KO-
JIOTUYECKOTO MBIIUICHUS, HAJIUYHE ONBITa IKOJIOTH-
YeCKHM OPUEHTHPOBAHHON pedIeKCUBHOOIEHOYHON U
MPaKTUYECKON JEATEIbHOCTH B )KM3HEHHBIX CUTYaIlH-
X (TOTOBHOCTh K HCCJIEIOBAaHUIO MPUPOJBI, K 3aHs-
TUSIM CEJIBCKOXO35UCTBEHHBIM TPYAOM, K XYyHOXe-
CTBEHHO-ICTETUYECKOMY OTPaKEHHUIO MPUPOBL, K 3a-
HATUSIM TYPU3MOM, B TOM YHCJIE JKOTYPHU3MOM, K
OCYIIECTBICHUIO TPUPOIOOXPAHHON IEATEIHHOCTH).

Pemenue 3azmay, cBsI3aHHBIE C OXpPaHOU
OKpy>Karollel cpezbl, (OpMUPYIOIINE YYB-
CTBa JIIOOBM >KMBOTHBIM, OEpEKHOE OTHO-
meHue k npupoge. IlpoBenenue ypokos
"Jkonorus riaazaMm mMaremaTtuku', «Permie-
HUE 3aJa4. DKOJIOTHYECKHUe MpoOIeMbl CO-
BpeMeHHOocTH», «llocTpoeHne nuarpamm u
rpaMKOB MpPH PELICHUH HKOJOTHYECKUX
3aJ1a4 B MaT€MaTUKE».

Memanpeomemiivle pe3yibmamot

PeryasituBabie YY /I

PesyabTar

Bo3MOXKHBIHA CITIOCO0 JOCTHKEHUSA

YMeHHe caMOCTOSITENTbHO ONpeNeNTh Leu 00yde-
HUS, CTaBUTh U (POPMYJIUPOBATh HOBBIE 3a/1a4H B
yuebe U MO3HaBaTeNbHON 1eATEIbHOCTH, Pa3BUBATh
MOTHUBBI 1 HHTEPECHI CBOEH MO3HABATEIBHOM JIesI-
TEJILHOCTH.

Beenenue B ypok mnpoOieMHOro auanora,
HEO0OXO0UMO CO3/1aBaTh MPOOJIIEMHYIO CUTY-
alMIo JUIsL ONpeJeNeHHs y4alluMUcCs TIpa-
HUIl 3HAHUS - HE3HAHUA. ITornmanne yuce-
HUKOM TOT'0, YTO OH Oy/eT JienaTh B Kilacce
U 7I0Ma ¥ 3a4eM OH OyzeT 3To nenath. Dop-
MHUpPOBaHHUE U Pa3BUTHE CIIOCOOHOCTH U3Me-
HATh COOCTBEHHYIO TOYKY 3pPEHHUS, CMOT-
peTb Ha OOBEKT HCCIENI0BaHMs C Pa3HBIX
ctopoH. Hampumep, PaccmoTrpers moHsTHE
«MaciTab» ¢ TOYKM 3peHus reorpada, ma-
TeMatuka u ¢otorpada.

YMeHue caMoCTOATENBHO INIAHUPOBATh IyTH JOCTH-
KEHMsI Llelei, B TOM 4HhCie albTepHATUBHBIE, OCO-
3HaHHO BBIOMpaTh Hambosee 3((eKTUBHBIE COCOOBI
pelieHus yueOHbIX U M03HABATENbHbBIX 3a/1a4.
YMeHue COOTHOCUTh CBOM JEHCTBUS C IIAHUPYEMBI-
MU pe3yJibTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
JEATEIIBHOCTH B TPOLIECCE JTOCTHXKEHUS pe3yibTara,
OTIPENIEeTIATh CIOCOOBI JACHCTBUI B paMKax Mpeaio-
KCHHBIX YCIIOBHH M TpeOOBaHUH, KOPPEKTHPOBATH
CBOU JICUCTBUS B COOTBETCTBUHU C HM3MEHSIONIEHCS
CUTYyaLHEM.

YMeHune oneHnBaTh IPaBUILHOCTD BBIIIOJIHEHUS
yueOHOi1 3a1aun, COOCTBEHHBIE BO3MOXKHOCTH €€ pe-
LICHHUS.

CocrapieHue j1aHa v oCJIeI0BaTeIbHOCTH
JeNCTBUI, BBIOOP pallMOHATIBHBIX PELICHUS.
Pemenne 3amanuii Tuna «HaWau OMIHOKY,
«mpoBeph 1o obpasmy» u aAp. B3zanMokoH-
TpoJib. JlucmyT.

BJIa,Z[GHI/Ie OCHOBaMH CAMOKOHTpPOJIA, CAMOOIICHKH,

Pemenue 3ananuii ¢ camokonTposieM. Orre-




NPUHATUS PEHICHUI M OCYIIECTBICHUS OCO3HAHHOTO
BbIOOpa B y4eOHOH U MMO3HABATEIBHOM JIEATETBHOCTH.

HUBaTh paboTy mo kputepusim. Hampumep,
MaTeMaTUYECKUU JTUKTAHT.
OO6cyxaenue 6ojee palMOHAIBHBIX CIIOCO-
008 pemenusi. Pedaexcust

Ilo3naBaTesibHbie YY |

PesyabrTar

Bo3MOXKHBIH CIIOCO0 JOCTHKEHUSA

YMeHue omnpenensaTh MOHATHS, cOo3JaBaTh 00001e-
HUSI, YCT@HAaBIMBATh AHAJIOTHH, KJIACCH(HUIIMPOBATH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHHUS U KPUTEPUU
Ul KJIacCHU(UKALMK, YyCTaHABIMBAaTh IPUYUHHO-
CIIC/ICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PaCCyX-
JICHUE, YMO3aKJIoueHHe (MHIYKTUBHOE, JETyKTHB-
HOE, 110 aHAJIOTUH) U JIeNIaTh BBIBOJbI. Y MEHUE CO3/a-
BaTh, MPUMEHSTh U NMPEOOPa30OBBIBATh 3HAKU U CHM-
BOJIBI, MOJICJIA U CXEMBI JIJIsl PEeLICHUsI Y9eOHBIX U T10-
3HABATENBHBIX 33/1a4.

AHanu3 TekcTa 3amadd (JIOTMYECKUH, Ma-
temarndeckuii). CpaBHEHHE, COIOCTaBIIC-
HUE, aHaIu3, 0000IIeHNE TPEACTaBICHHOM
uHpopmanuu.

CMBICIIOBOE YTEHHE.

OmnpeneneHre OCHOBHOW MBICIU IPOYH-
TaHHOro TekcTa. CocTaBleHHE MUHU-
KOHCIIEKTa II TeKCTy ydeOHuka. Bnibop
crocoba 3amucu ycioBusi (Cxemou, Tabnu-
1€, CIIOBECHO).

®opMupoOBaHUE U Pa3BUTHE JOTUYECKOIO MBIILITICHMS,
YMEHHUE NPUMEHATHh €r0 B NO3HABATEIbHOM, KOMMY-
HUKAaTUBHOM, COLMAJbHON NpaKkTUKE U Hpodeccuo-
HaJIbHOM OpUEHTALUN

CocraBneHHe aHATUTUYECKHX MOAEICH.
Pemenne TEeKCTOBBIX 3amau apudmerHye-
cKuM H anreOpamdeckum crocobamu. Co-
craBneHne Tpaduueckux wmozeneit. Co-
CTaBJICHUS CXEM-0mop, paboTa ¢ pa3HbIMU
BUJIaMU TaOJIMI], COCTABJICHHS M PACIIO3HA-
BaHHe auarpamMMm. COCTaBIIeHHE YepTeka K
3a/1aue Ha JIBIKCHHUE.

PazButne MoTMBaLMM K OBJAAEHUIO KYJIBTYPOU
AKTUBHOT'O HMCMOJIb30BAHMS CIIOBAPEU U IPYTUX MOMUC-
KOBBIX CUCTEM.

Pemenwne 3apanuii Tuna «OT™MeTh 3HAKOM +
JIO’)KHBIE BBICKa3bIBaHUs», «BwiOepu Bep-
HbI€ YTBEpXKACHMs», «3anmumu ooinee
cBoMCTBO Beex ¢uryp» Pabora nHam mpo-
extamu. [louck uHpopmanmu B mpeio-
JKCHHBIX UCTOYHUKAX.

Kommynukatusublie YY ]I

PesyabTar

B03MOKHBIH CIIOCO0 TOCTHKEHUSA

YMeHue opraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO
Y COBMECTHYIO JIEITEIbHOCTD C YUUTEJIEM U CBEPCT-
HUKaMH; paboTaTh MHIUBUAYAIBEHO U B TPYIIIIE:
HaXOAUThH 00Illee pelIeHre U pa3peraTb KOHPIUKTHI
Ha OCHOBE COIJIACOBaHMs O3ULIMN U yUeTa UHTEPE-
COB; (JOPMYJIUPOBAThH, APTYMEHTUPOBATH U OTCTaU-
BaTb CBOE MHEHHUE.

VYcrHas paboTa Ha ypokax. Pabora B ManbIx
rpynnax H ypokax. 3aganus tuna «Oocyau
¢ coceioM», «CocTaBb 3aJjaHiE TAPTHEPY».
['pynnoBas paboTa HaJ IpOEKTaMHU.

YMeHue 0co3HaHHO HCIOJIb30BATh PeUeBble CPeACTBa
B COOTBETCTBUH C 3a/1a4€il KOMMYHUKALIUU AJIs BbI-
pa)keHHUs CBOMX YYBCTB, MbICIIEH U MOTpeOHOCTEN ISt
IUTAHUPOBAHMS U PETYJIALUN CBOEH NEATEIBHOCTH;
BJIaJICHUE YCTHON ¥ MMCbMEHHOM PEYbI0, MOHOJIOTH-
YECKOW KOHTEKCTHOU PEYBIO.

YcTHas pabora Ha ypoke: popMyIupoBaHue
OTIpe/ieIeHUH U IPaBUJI, BEICKa3bIBAaHUE U
o0cy>kJIeHUE pa3InYHbIX BAPUAHTOB pellie-
HUs, BCACHUC CAMUMH YHAIIIUMUCH KIICPC-
KPECTHOI'0» OIIpOca OJHOKJIACCHUKOB.
Br10op 10Ka3aTenbCTB Ui apryMEHTaluu
CBOEM TOUYKU 3pECHMUSL.




dopMHUpPOBAaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00- | [loaroroBka ydammmucs (1o xKeTaHHUIo)
JIACTH MCTIOJIb30BaHMsI HH(OPMAIIHOHHO- MIPE3CHTALMN K YPOKaM, PEILICHUE OHJIaiH-
KOMMYHHUKAIIMOHHBIX TexHosoruit (nanee - UKT). TECTOB, YYaCTHE B JUCTAHIIHOHHBIX OH-
naitH-onmummuagax. [Toaroroska coobie-
HUI  TyTeM Mowucka WHPOPMAIIUU B HH-
TEpHETE.

Conep:kanue y4eOHOIo npeamera

Copnepxanue KypcoB anreOpbl M reoMeTpuu 7-9 KkinaccoB 0ObEJUHEHO KaK B UCTOPUYECKH CIIO-
KHUBILIUECS TUHUM (UMCIIOBasI, anredpanyeckas, reoMeTpudeckas, QyHKIIMOHATbHAS U Jp.), TaK U B
OTHOCHUTEJIBHO HOBBIE (CTOXAcTUYECKas JIMHMS, «peajlbHas MaTeMaTukay). OTaenbHO mpeacTaBie-
HBbI JIMHUSI CFOXKETHBIX 33J1a4, UCTOPUYECKast JTMHUSL.
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYEeCKOH JIOTHKH
CornacHo ®I'OC ocHoBHOro 00111€T0 00pa30BaHusl B KYpC MaTeéMaTUKH BBEJIEH paszeln «Jlorukay,
KOTOPBIM HE MpEAIoaracT JONOJHUTEIBHBIX YaCOB Ha U3yUYEHUU U BCTPAWBAETCS B Pa3IMYHBIC Te-
MBI KypCOB MaT€MaTHKH M MH(QOPMATHKU U TPEABAPSAETCS O3HAKOMIICHHEM C DIIEMEHTaMHU TEOPHHU
MHOKECTB.
MHo:kecTBa U OTHOLIEHUS] MeK1Y HUMH
MHOXeCTBO, Xapakxmepucmuyeckoe c80OUCME0 MHOJCECMEd, SIEMEHT MHOXECTBA, NYCmoe,
KOHeuHoe, beckoneuHoe mHodcecmeo. 1logmHoxkecTBO. OTHOILLIEHUE TPUHAITICKHOCTH, BKIIFOUEHUS,
paBeHCTBAa. DJIEMEHThl MHOKECTBA, CIIOCOOBI 3a/1aHUsl MHOXKECTB, PACNO3HABAHUE NOOMHONCECE U
9/1eMEHMO8 NOOMHOIICECHE C UCHOTIb30BAHUEM KPY208 Diinepa.
Onepauuu HAJ MHOKECTBAMM
[lepeceuenne 1 0ObEAMHEHUE MHOXECTB. PazHocmb  MHOXMCECms, OONOIHeHUe MHOMCECEd.
Humepnpemayus onepayuii Ha0 MHOMCECMBAMU C HOMOWbIO KpY2os Jiiepd. JNeMeHThl TOTHKH
Onpenenenne. YTBepxkaeHUsI. AKCHOMBI U TeopeMbl. J[okazaTtenbcTBo. Jloka3aTenbcTBO OT MPOTUB-
Horo. Teopema, oOpatHas naHHou. [Ipumep u koHTprpruMep. Boicka3biBaHus
HcTUHHOCTB U JIO)KHOCTD BbICKa3bIBaHUsA. ClodicHbie u npocmole gvickazvieanus. Onepayuu Hao 8bvi-
CKA3bIBAHUAMU C UCNOTIb308AHUEM JIO2UYECKUX CA30K: U, UNU, He. YCl08Hble 8bICKA3bIBANUs (UMNIU-
Kayuu).

Copaepxxanue Kypca MaTeMaTHKH B 7-9 ki1accax
Auaredpa Ynciaa

PauuonanbHbIe yncIa
MHo0€ecTBO palMOHAIBHBIX Yncel. CpaBHEHNE PallMOHAIBHBIX YKCel. J[efCTBUS ¢ palMOHAIIbHBIMU
yucnamu. /lpedcmasienue payuorHaibHO20 YUCIA 0eCAMUYHOL Opoobio.

HppanuoHajbHble YHCIA
[TonsiTHE MppanMOHAIBEHOTO YKcia. PacriozHaBaHue uppannoHanbHbIX yucel. [Ipumepsl
JI0Ka3aTeibeTB B anredpe. MppannoHaabHOCTh yKcaa V2. IIpuMeHeHNEe B TEOMETPHH.
Cpasnenue uppayuonanvrulx yucen. Muoocecmeo 0eicmeumenbHbix Yucel.

ToxnecTBeHHBIE IPe0OpPa3oBaAHUA

YuciioBble 1 0yKBEHHbIEC BbIPAKECHUS
BelpaxkeHue ¢ nepemeHHON. 3HaueHe BoIpaykeHus. [loacTaHoOBKa BeIpa)KEHUI BMECTO I1EPEMEHHBIX.

Lenble BoIpakeHUst
Crenenb ¢ HaTypaJbHBIM IOKa3aTeaeM Hu ee cBoiicTBa. [IpeoOpa3oBanus BhIpaKEHUH, COAEPIKAIINX
CTEIEHN C HAaTypPaJbHbBIM MIOKA3aTEIIEM.
OpHowieH, MHorouwieH. JleWcTBHS € OJHOYIEHAMM M MHOTOYJIEHaMH (CJIOXKEHHE, BBIYUTAHUE,
yMHOXeHHue). PopMyIIbl COKPALIEHHOTO YMHOXEHMS: pa3HOCTh KBAJApaTOB, KBAJpaT CyMMBI U pa3-
HOCTH. Pa3noxkeHne MHOrowieHa Ha MHOXKHUTEIH: BEIHECEHHE OOILEro MHOXKUTENS 3a CKOOKH, epyn-
NUpOBKa, npumerenue opmyn cOKpawjeHno2o ymHoodcenus. Keaopammwiii mpexunen, pasnodcenue
K8a0pamuo2o mpexuiena na mHodxcumenu. J[poGHo-pannoHalIbHble BbIPAKEHUS




Crenennp c menbiM TokasarenieM. [IpeoOpa3zoBaHue IpOOHO-THMHEHHBIX BBIPAKEHUN: CIIOKECHHE,
YMHOXXEHUE, NeNeHUe. Aneebpauneckas Opobv. Jlonycmumvie 3HAUEHUS NepPeMeHHbIX 8 OpOOHO-
payuonanvuwlx svipadcenusx. Cokpawenue aneedpauveckux opooeti. [Ipusedenue ancebpauyeckux
opobelti k 0bwemy sHamenamento. [lelicmsusi ¢ anceopauieckumu OpoosaMuU: CIONCeHUe, 8bIYUMAHUe,
VMHOCEeHUe, OeleHue, 80386e0eHUe 8 Chenetb.
Ilpeobpazosanue svipasicenuil, cOOepHCauux 3HaK MOOYJIA.

KBagparnble kopHu
Apudmerndeckuil KBapaTHbIM KopeHb. [IpeoOpa3zoBaHue BBIpaKEHHI, COACPIKAIIMX KBAJpaTHBIC
KOpPHHU: YMHOKEHHUE, JCIICHHE, BBIHECEHNE MHOKUTENS U3-110J] 3HAKa KOPHS, GHeCeHue MHOICUMeIs.
no0 3HAK KOPHSL.

YpaBHeHMsI M HEPABEHCTBA

PaBencrBa
Yucnosoe paBeHCTBO. CBOMCTBA YHMCIOBBIX PABEHCTB. PABEHCTBO € NEpeMEHHON. Y paBHEHMSsI
[TonsiTue ypaBHeHUs U KOpHS ypaBHeHUs. [Ipedcmasnenue o pasnocunvrocmu ypasnenui. Ooracmo
onpeoeneHus ypasHerus (061acms 0ONYCMUMbIX 3HAYEHUl NepeMeHHO).
JInHeiiHoe ypaBHeHMe M er0 KOPHH
Pewenue nuHelHbIX ypaBHeHU. Jlunetinoe ypaeuenue ¢ napamempom. Konuuecmeo xoprneu nuneti-
HO20 ypasHeHus. Pewenue nunelinvix ypasHenuti ¢ napamempom.

KBaapaTHoe ypaBHeHHe M €ro KOPHHA
KBagparusie ypaBHenus. Hemomneie kBajipaTHbie ypaBHEHHS. JJMCKPUMUHAHT KBAJPATHOTO YpaBHe-
Husi. GopMynia KopHel KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Pemenne KBagpaTHBIX YPaBHEHUIl:MCIIONb30BaHHE (DOPMYIIBI Ui HAXOXKICHHS KOPHEH,
epaguueckutl Memoo peuieHus, pasiloNHceHue Ha MHOMICUMenU, n0000p KOpHell ¢ UCNONb308aHUeM
meopembl Buema. Konuuecmeo kopuell K6aOpamHo20 ypasHeHus 6 3a8UCUMOCIU OM €20 OUCKPUMU-
Hanma. buxeaopamuule ypasnenus. Ypasnenus, ceooumvle K TuHelHbiM u keaopamuvim. Keaopam-
Hble YPAGHEHUs C NApaAMempoM.

JIpoOHO-panMOHAIbHbIC YPABHECHUS
Pemenne npocreimmx qpoOHO-TMHEWHBIX YpaBHEHUN. Peuternue OpooHO-payuoHaibHbX YPAGHEHUII.
Memoowbl pewsenusi ypasreHuii: Memoovl pABHOCUILHBIX NPeoOPAa308aHULl, Memoo 3aMeHbl nepemeH-
HoU, epaguueckuti memoo. Hcnonvzosanue ceovicms yuxkyul npu pewenuu ypasnenuil. Ilpocmeti-
uwiue uppayuoHaibHvle YpasHeHus. YpasHeHus 6 yeavlx yuciax.

CucreMbl ypaBHeHU
VYpaBHeHUe ¢ IByMs TepeMEHHBIMU. JINHEHOE ypaBHEHHUE C IBYMsI IEpEMEHHBIMU. [Ipamas kax
epaguueckasn unmepnpemayus MIUHEUHO20 YPAeHe s ¢ 08yMs nepemeHHbiMu. IIoHATHE CUCTEMBbI
ypaBHeHUH. Pelenue cucTeMsl ypaBHEHH.
Metoapl perieHus CUCTEM JMHEHWHBIX YpPaBHEHUU C JBYMs MEPEMEHHBIMU: epaguuecKuii mMemoo,
Memoo Clod#CeHUs, METOJT IOJICTAHOBKHU.
Cucmembl tunetinvix ypasuenuii ¢ napamempom. HepaBencrBa
Uucnosbie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka crpaBeUIMBOCTH HEPABEHCTB
MIPH 33JJaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.
HepagenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHcTBa. Qbnacmb onpeoenenus HepaseH-
cmea (0611acmv 00Ny CMUMbBIX 3HAYEHUL NePeMEHHOU).
Pemenue nuHeHBIX HEPABEHCTB.
Keaopamnoe nepasencmeo u e2o pewienus. Pewenue xeadpammuvix nepageHcms. UCNONb308AHUE
ceolicms u epaguxa KeaopamuiHou QYHKYUuu, Memoo UHmMepeanos. 3anucy peulenus KeaopamHozo
HepaseHcmaa.
Pewenue yenvix u 0pobHO-payuonanbHulX HepageHCcms Memooom UHMepP8aios.

Cucrembl HepaBeHCTB
CucreMbl HEpAaBEHCTB C OHOW NEepeMEHHOM. PeleHne cucreM HEpaBEHCTB C OJHOM NEpPEMEHHOM:
JUHEHHBIX, Keaopamubsix. VI300pakeHne pelieHnsl CHCTEMbl HEPABEHCTB Ha YHUCIOBOM MpsMOi. 3a-
MKCh PEIICHUS] CUCTEMbI HEPABEHCTB.

DyHKUUHA
HonsiTe pyHKkuun



JlexapToBbl KOOpAMHATHI Ha MIIOCKOCTU. DOpMUPOBAHNE MPEACTABICHUN O METAaIPEIMETHOM MOH -
TUU «KOOpAUHATH». CrocoObl 3amaHus (YHKUMN: aHANUTUYECKUH, rpaduuecKuil, TaOIHMYHBIN.
I'paduk dynxuu. [Ipumeps! QyHKINN, MOTy4aeMbIX B IPOLECCE UCCIEAOBAHUS PA3INYHBIX Peajlb-
HBIX MPOLIECCOB U PeUIeHus 3a7a4. 3HaueHue GyHKuuu B Touke. CBOWCTBa PyHKUMI: 00IacTh onpe-
JIEJICHUs, MHOKECTBO 3HAUEHUH, HYJIH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, YeMHOCHb/HeuemHoCmy,
NPOMEXYTKH BO3pacTaHUs W yObIBaHMs, HauOoJbllee W HaWMeEHbIIee 3HaueHus. VccrnemoBanue
byHKIMH 110 ee TpaduKy.
Ilpeocmasnenue 06 acumnmomax.
Henpepuvienocms pynxyuu. Kycouno-3adanmnvie pynkyuu.

JIuneiinas pyHKIus
CgoiicTBa u rpaduk JuHeHHON QyHKIMU. YTI0BO# KodhduimeHT npsmoii. Pacnonoxenue rpadrka
JMHEWHOW (YHKUIMHU B 3aBUCHMOCTHU OT €€ yIIoBOro Koddduuuenta u cBoOoHoro uieHa. Haxoorc-
OeHue Koaghguyuenmos nuHelHou QYyHKYuUU no 3a0aHHbIM YCI0BUAM. NPOXOACOCHUE NPAMOL Yepes
08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU uepe3 OAHHYI0 MOYKY U napa-
JIeIbHOU OAHHOU NPAMOILL.

Keaaparuynas pyHkuus
CaoiicTBa u rpaduk KBaapatuuHou ¢GyHkiuu (mapadona). [locmpoenue epaghuxa xkeadpamuynoi
@yukyuu no mouxam. Haxoxaenue Hynel KBaIpaTUIHON (YHKIMU, MHOMCECMBA 3HAYEHUl, Npo-
MeACYMKO8 3HAKONOCMOAHCMBA, NPOMEIHCYMKO8 MOHOMOHHOCTIU.
OO0paTHasi NpONOPUUOHAIBLHOCTH
CaoiictBa dpynkuun y=K/x. 'mnepbona.

I'pagpuxu pynkuuii.
Ilpeobpazosanue epagura @ynkyuu y = f(x) ora nocmpoenus epagurxos Gynxyuii éuda y =
af(kx+b)+ c.

ITocsienoBaTEILHOCTH U MPOTPECCHU
Hucnosas ocnenoBaTebHOCTh. [IpuMephl 4NCI0BBIX MOCIEA0BATENBHOCTEW. beCKOHEUHBIE MOce-
JIOBaTeJIbHOCTU. ApHdMeTHuecKkas mporpeccust U ee cBoiicTa. I'eomerpuueckas nporpeccusi. @op-
Myna obwe2o uieHa u Cymmbvl 1 Nepebix UleH08 apUudMemudeckoll u 2eomMempuyecKoll npocpeccuil.
Cxooawascs ceomempuieckas npocpeccus.

Pelenue TeKCTOBBIX 33124

3anaum Ha Bce apudMeTHUecKue AelCTBUA
Pemenne TekcTOBBIX 3a7a4 apudmeTnueckuM criocoboM. Mcrnonp3oBanue Ta0iuil, CXeM, YepTexKen,
JIPYTHX CPEJCTB MPECTABICHUS JAHHBIX MPH PEIICHUH 33/1a4d. 3a1a4u Ha IBUKeHHE, padoTy U
MOKYNKHU
AHan3 BO3MOXKHBIX CUTYallUi B3aHMHOTO PACIOJIOKECHUS 00EKTOB TIPH UX JIBHKEHUH, COOTHOIIIE-
HUSL 00BEMOB BBITIONHSAEMBIX pa0OT MPH COBMECTHOM paboTe. 3a1ayuu HA YACTH, 10JIH, TPOLEHTHI
Pemenne 3a1a4 Ha HaX0X/ICHUE YaCTH YHCIIa M YUCJIA TI0 €ro YacTh. PerieHne 3a/1a4 Ha IPOIEHTHI U
nonu. [I[ppuMeHeHne mponopuuii Mpu pelnieHnu 3a1ad. Jloruueckue 3axauu
Pemrenune normueckux 3amad. Pewenue nocuueckux 3a0au ¢ nomowwbio epagos, mabauy.

OcHoOBHbIE METO/bI pellleHusl TEKCTOBBIX 3a/a4: apudmeTnueckuid, anredOpandeckuid, me-
pebop BapwaHTOB. [lepsuynvie npedcmasienus o Opyeux mMemooax peuleHuss 3a0ad (ceomempuye-
cKue u epaghuyeckue memoowl).

CraTtucruka u Teopus BepossiTHocTed CTaTHCTHKA

Tabnuunoe u rpaduueckoe npeacTaBleHUue NTaHHBIX, CTOJIOYAThIE U KPYTOBBIE AHArpaMMbl, rpadu-
KW, IPUMEHEHNE JUarpaMM H TpaduKOB JJIsl OMMCAHHS 3aBHCUMOCTEH peallbHBIX BEJUYHH, M3BJIE-
yeHre MHGOpMAIUU U3 TabIuI, quarpamm U rpadukoB. OnucaTenbHbIE CTATUCTHYECKHUE TTOKa3aTe-
JIM YHCTIOBBIX HAOOPOB: cpenHee apumeTHdeckoe, mMeouarna, HauOoNbIIee U HAMMEHBIIIEE 3HAYE-
HUsS. Mephl pacceuBaHMs: pa3Max, OuUcnepcus u CmaHoapmuoe OmkioHeHuUe.
CrnyualiHas U3MEHUMBOCTb. VI3MEHUMBOCTH NpU M3MEpeHUsX. Pewaiowue npasuia. 3axonomepHo-
Ccmu 8 USMEHYUBBIX BETUUUHAX.

Cayuaiinble cOObITHS



Cry4aitHbIe OMBITHI (IKCIIEPUMEHTHI), AJIEeMEHTapHbBIC CIIydaiiHbie COOBITHS (MCXObl). BeposTHOCTH
AJIEMEHTApHBIX cOOBITUI. COOBITHS B CIyYailHBIX IKCIIEPUMEHTAX M OJaronpusiTCTBYIOLINE dJIEMEH-
TapHble coObITUA. BeposaTHocT ciayyailHbix cOOBITUN. ONBITEI ¢ PABHOBO3MOXHBIMU 3JIEMEHTap-
HbIMH COOBITHsIMH. Kilaccudeckre BEpOSTHOCTHBIC OIBITHI C HCIIOJB30BAHHEM MOHET, KYOHKOB.
Ilpeocmasnenue cobvimuii ¢ nomowwto ouazpamm Jinepa. Ilpomusononodxcruvle cobvimus, 0o6veou-
HeHue u nepecevenue coovimui. Ilpasuno cnoocenus eeposmuocmeti. Cuyuainwiii evio0op. Ilpeo-
cmaeneHue Kcnepumenma 6 suoe oepesa. Hezasucumovie codbvimus. YmHoowcenue eeposmuocmei
Hezasucumuvlx coovimuti. Ilocreoosamenvuvie nezasucumvle ucnvimanus. Ilpencrapnenne o He3aBU-
CUMBIX COOBITUSAX B JKU3HH.

dnemenmovl KOMOUHAMOPUKU
Ipasuno ymnooicenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio covemanuti. Popmy-
na uucna cowemanui. Tpeyzonvnux Ilackana. Onvimul ¢ OONLUWUM YUCTIOM PABHOBOZMONCHBIX IJle-
MeHmapHulx codvimuil. Buiuucienue eeposmuocmeti 8 onvlmax ¢ npumeHeHuem KOMOUHAMOPHbIX
Gdopmyn. HUcnvimanus Bepuynnu. Ycenex u neyoaua. Beposmnocmu cobvimuti 6 cepuu ucnvlmanuil
bepnynnu.

Cnyuaiinvle éenuyunsl
3nakomcmeo co CryyauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX CAVYAUHbIX Gelu-
yun. Pacnpedenenue seposimnocmeil. Mamemamuueckoe oxcuoanue. Ceoucmea mamemamuyecko2o
ooicuoanus. Ilonamue o 3axone 6onvuiux yucen. Mamepenue eepoamuocmei. Ilpumenenue 3axKona
OonbWUX YUCcen 8 COYUONOSUU, CMPAXOBAHUU, 8 30PABOOXPAHEHUlU, O0OecnedeHuu 6e30nacHocmu
HaceleHUs 8 Ype38bluaAlHbIX CUMYAYUSIX.

I'eomerpus. I'eomerpuueckue purypsl. Purypsl B reOMEeTPUU M B OKPY:Ka0IIEeM MUpe
['eomerpuueckas purypa. PopMupOBaHUE MPENCTABICHUI O METAIPEAMETHOM TOHSATHH «(PHUTypay.
Touka, TUHMS, OTPE30K, NpsiMast, Ty, JJIOMaHasi, IJI0OCKOCTb, YT0JI, OUCCEeKTpUca yIJla U ee CBOICTBA,
BH/JIbI YTJIOB, MHOI'OYT'OJIbHUKH, KPYT.
OceBast cummeTpHst reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpuUsi TeOMETPUUYECKUX
duryp.

MHOroyrojJbHUKH
MHOroyrojipHUK, €r0 2JIEMEHTBI U €r0 CBOMCTBA. Pacro3HaBaHME HEKOTOPBIX MHOTOYTOJIBHHUKOB.
Buinyxnvie u negvinyxivie Mmro2oy2onvruku. 1IpaBuibHbIle MHOTOYTOJIBHUKH.
Tpeyronbauku. BricoTa, Meauana, GuccekTpuca, CpeHssl JIUHUS TpeyrojibHUKa. PaBHOOEIpeHHBIN
TPEYTOJIbHUK, €r0 CBOMCTBA U NPU3HAKU. PABHOCTOPOHHMH TpeyroiabHUK. IIpAMOyronbHsli, 0CTpO-
YTOJIBHBIN, TYIIOYTOJIBHBIA TPEYTONIbHUKHA. BHENIHME yriibsl TpeyronbHuka. HepaBeHCTBO Tpeyronb-
HUKA.
UYersipexyronpuuku. [lapamienorpamm, pomO, IpsIMOYTONBHUK, KBaJpaT, Tpaneuus, paBHOOEIpeH-
Has Tparnenus. CBOHCTBa U IPU3HAKU NapajjiesorpaMma, poMoa, IpsMOyrolbHUKA, KBaJpaTa.

OKpYKHOCTB, KPYT
OKpy’KHOCTb, KPYT, UX DJIEMEHTBl M CBOMCTBA; LIEHTPAJIbHbIE M BIHUCaHHbIE yribl. KacarenbHas u
cekywasi K OKpY>KHOCTH, UX ceoticmed. BIIMCaHHBIE U ONMCAHHBIE OKPYKHOCTH JIJIS1 TPEYTOJIBHUKOB,
4emulpexy201bHUKOS, NPAGUIbHbBIX MHO20Y20IbHUKOS.

I'eomerpuueckue Gpurypsl B npocTpaHcTBe (00beMHbIE TeJIa)
MHnococpannuk u e2o anemenmol. Hazeanus MHO202PAHHUKOSE C PA3HbIM NOJIONCEHUEM U KOoaude-
cmeom epaneti. [lepBudHbIe MpeICTaBICHUS O TUpaMUJie, apajuieNenunene, npusmMe, chepe, mape,
LUIUHAPE, KOHYCE, UX JJIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

OTHomeHnust

PasencrBo ¢puryp
CBoiicTBa paBHBIX TPEYroJIbHUKOB. [Ipr3Haku paBeHcTBa TpeyroasHUKoB. [lapajuienbHocTh nps-
MBIX
[Ipu3Haku u CBOMCTBA MapaUIeIbHBIX MPSAMBIX. Akcuoma napanienvrocmu Eexnuoa. Teopema ®a-
zeca.

ITepnenauKyasipHbIC NPSIMbIE
[Ipsamoii yrou. [lepnenaukymsp k npsamoil. Haknonnas, npoekiusa. CepenuHHbBIN NEPIESHINKYISP K
otpesky. Ceoticmea u npuznaxu nepnenouxyiaprocmu. Ilooooue



IIponopyuonanvusie ompesxu, nooooue gueyp. Illoooonsie mpeyeonvnuxu. Ipusnaxu noooous.

B3anMHoe pacnosio:keHue psiMON U OKPYKHOCTH, 08YX OKPYICHOCME.

H3mepeHusi U BbIYMCIEHUSA

Beanunnbl
[lonsitue Benmuuuubl. JlimHa. M3Mepenue quHbl. EquHunbel n3mepeHus AMHbL BennuuHa yria.
I'panycnas mepa yria.
[TonsiTie o TIOMIAIU TUIOCKOW (UTYpHI U ee cBoMcTBax. M3mepenue miomaneid. EnquauIbr usmepe-
HUS TJTOIATH.
[IpencraBienue 06 oObeMe u ero cBoicTBax. Mizmepenue oobema. EnnHuliel nu3mepenust 00beMOB.

HN3mepeHus u BbIYMCICHUS
WHCcTpyMEHTBI 1711 U3MEPEHUN M MOCTPOCHMI; U3MEPEHHE U BBIUMCICHHE YTJIOB, AJUH (paccTosi-
Hul), wiomazaei. Tpuronomerpudeckne QYHKIIMH OCTPOrO YIJia B MPSIMOYTOJIBLHOM TPEYTOJIHHUKE
Tpuconomempuueckue ¢yHkyuu mynozo y2ia. BeluucieHue 31eMEeHTOB TPEYTrOJIbHIUKOB C UCTIOIb30-
BaHMEM TPUTOHOMETPUUYECKUX COOTHOIICHHI. DOPMYIIBI IJIOMIAAN TPEYTOJIbHUKA, TapaJlIeIorpam-
Ma ¥ €ro YaCTHBIX BUJOB, POPMYIIBI UTMHBI OKPYKHOCTH U TUIOIIA U Kpyra. CpaBHEHHE U BBIYHCIIE-
Hue mwiomanei. Teopema [Mudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus
Paccrosnue mexy Toukamu. PacctosiHre OT TOUKH 10 IpsAMON. Paccmosinue medcoy gueypamu.

I'eomeTpuyeckne NOCTpoOeHUs
['eomeTpryecKue OCTPOSHUS JJISI WILTIOCTPAIIMH CBOMCTB T€OMETPUIECKUX (DUTYP.
NHcTpyMeHTBI 111 TOCTPOCHUN: LIUPKYJIb, TUHEHKA, YTOJbHUK. [Ipocmeuiue nocmpoenus yupky-
JleM U JUHEUKOU. NoCmpoeHue OUCCEKMPUCHL Y2ad, NepneHOUKYIAaApa K npamotl, yeid, pagHo2o OaH-
HOMY,
Ilocmpoenue mpey2orbHuKo8 no mpem CmopoHam, 08YM CIOPOHAM U Y21y MeHCOy HUMU, CIOPOHE U
08YM NPUNLEAHCAWUM K Hell Y2IdM.
enenue ompesxa 6 0aHHOM OMHOUIEHUU.

I'eomeTrpnueckne npeodpazoBaHus

IIpeoGpazoBanusn
[Tonsitue nmpeobpazoBanus. [IpeacraBnenre o MeTanpeIMEeTHOM TMOHATUU «IpeodpazoBanHue». [1o-
Odobue.

JABuxenust
OceBas u LIeHTpaIbHAsi CHMMETPHUSL, HOBOPOM U Napaienvhbvlli neperoc. Kombunayuu 0gudicenuti Ha
NIIOCKOCIU U UX C8OUCMBA.

BekTopsbl 1 KOOpAMHATHI HA MJI0CKOCTH BekTOphI

[TonsiTe BekTOpa, ACHCTBHS HaJ BEKTOPaMH, MCIOIB30BaHHE BEKTOPOB B (DHM3UKE, pasnodiceHue
gekmopa Ha cocmasusaouue, CKauapHoe npousseoeHue.

Koopannartsi
OcHOBHBIE TTOHSATUS, KOOPOUHAMBL 8EKMOPA, PACCMOsIHUE Medxcdy moukamu. Koopounamwl cepeou-
Hbl ompe3sKa. Ypaenenus gueyp.
Ipumenenue sekmopos u KoopoOuHam O peuieHusi RPOCMeUUX 2eOMeMpPULecKUx 3a0ay.

HcrTopusa maTreMaTuku

Bosnuknoeenue mamemamuxu kax Hayku, smansi ee passumus. Ocnognvie pazoenvl MamemMamuKu.
Buvioarowuecs mamemamukuy u ux 6x1ao 6 pazeumue HayKu.
beckoneunocmo mmooicecmea npocmuix yucen. Hucna u onunvl ompesxos. Payuonanvuvle uucna.
Tlompebnocmo 6 uppayuonanvnvix uuciax. Lllxona [ugpazopa
3apoorcoenue aneebpvl 6 Hedpax apupmemuxu. An-Xopesmu. Pooscoenue 6ykeennot cumgonuxu. I1.
@epma, @. Buem, P. [lexapm. Hcmopus 6onpoca o HaxodicoeHuu Gopmyi KopHell aieeopauyeckux
ypaeuenuti cmenereti, oonvuux wemoipex. H. Tapmanws, [oc. Kapoano, HX. Abens, O. I'anya.
Tossnenue memooa KoopouHam, NO3GONAOUE0 NEPEBOOUMb 2eoMempuieckue 00beKmvl Ha A3bIK
aneeopul. llosenenue epaguxos pynkyuii. P. Jexapm, I1. @epma. Ilpumepol paznuunvix cucmem xo-
opouHam.
3aoaua Jleonapoo Iluzanckozo (Pubonayuu) o kpoauxax, yucia Puobonayyu. 3adava o WaAxXMamuo
odocke. Cxo0umocmyb 2eoMempuieckoll npozpeccuu.



Hcmoxu meopuu eepossmuocmeti: cmpaxosoe oeno, azapmuvie uepul. 1. @epma, b.Ilackanw, A.
bepnynnu, A.H.Koamozopos.
Om 3emneodenusn k eeomempuu. Ilugacop u eco wkona. @anec, Apxumeo. I[Inamon u Apucmomens.
Tlocmpoenue npasunvhvlx MHO20Y20bHUKOS. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue Kyoa.
Hcmopus wucna n. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Diinep, H.H.Jlobauesckuii. Ucmopust
NAMO20 NOCMynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOWE20 MUPQ.

BocnuThiBaomuii 1 pa3BUBaONIUil MOTEHIUAJ Y4eOHOIr0 NpeaMeTa

MaremaTtrueckoe 00pa3oBaHUE UIPACT BAXKHYIO POJIb, KaK B MPAKTHUYECKOW, TaK U B yXOB-
HOM *u3HM obuecTsa. [IpakTuyeckas cTopoHa MaTeMaTU4YECKOro o0pa3oBaHMs CBs3aHa ¢ (GopMu-
pPOBaHUEM CIIOCOOOB JIESATEILHOCTH, JYXOBHAsI — C MHTEIICKTYAIbHBIM PAa3BUTHEM 4YeEIOBEKa, (hop-
MHUPOBaHHMEM XapakTepa U o0IIel KyJIbTypbl.

be3 6a30BoOii MaTeMaTHUYECKOW MOATOTOBKH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEH-
HBbIM 4Y€JIOBEKOM. B mikosle MaTeMaTHKa CIy)KUT ONOPHBIM IPEAMETOM Ui M3YyUEHUS CMEXHBIX
JUCHUTUTMH. B mocie MKOIbHOHN KU3HU pealbHON HEOOXOAUMOCTBHIO B HAIllM JIHU SIBIISICTCS HETIpe-
pBIBHOE 00pa3oBaHUE, YTO TpeOyeT MOJHOLEHHOH 6a30Boil 0011eo0pa3oBaTebHON MMOATOTOBKH, B
TOM 4YHCJIe U MaTeMaTndeckoil. M HakoHel, Bce OOJIbIIE CIIEIUAIBHOCTEH, Iie HCOOXOIUM BEICOKUI
YpOBEHb 00pa30BaHUs, CBSI3aHO C HEMOCPEACTBEHHBIM NPHUMEHEHHEM MaTeMaTHKH (SKOHOMHKA,
ousHec, puHAHCHI, PHU3MKa, XUMUS, TEXHUKA, HHOOpPMATHKA, OMOJIOTHS, TICUXOJIOTHS U 1p.). Takum
00pa3oM, paciupsieTcsi Kpyr IKOJIbHUKOB, JJIs KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAUUMBIM IIpe/i-
METOM.

JUis )KU3HU B COBPEMEHHOM OOILECTBE BaXKHBIM SBJISIETCS (pOpMUpOBaHME MaTeMaTHUECKOTO
CTUJISL MBILUICHMS, IPOSIBISIFOLIETOCS B OIIPEACIICHHBIX YMCTBEHHBIX HaBbIKaX. B nponecce marema-
TUYECKOU JESATEIbHOCTH B apCeHANl IPUEMOB U METOJOB YEJIOBEYECKOIO MBIIUICHUS €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIHS U JeAyKUus, 000OIeHHuEe M KOHKpEeTH3alus, aHaJIW3 U CHUHTE3,
KJaccu(uKalus M cucreMaTusanus, adcrparupoBaHue M aHajiorus. OOBEKTHl MaTeMaTHUeCKUX
YMO3aKJIFOUEHUH U IIpaBuila UX KOHCTPYUPOBAHUS BCKPBIBAIOT MEXAHU3M JIOTUYECKUX ITOCTPOCHMUI,
BbIpabaThIBalOT yMEHHUs (POpMyIIMpOBaTh, 0OOCHOBBIBATH U JJOKAa3bIBAaTh CYX/IECHUS, TEM CaMbIM pa3-
BHBAIOT JIOTUYECKOE MbIIIIEHUE. Beayias poib NpruHauIekKUuT MaTeMaTuke B (POPMUPOBAHUN aJITO-
PUTMHYECKOTO MBIIIJIEHUS U BOCIUTAHMM YMEHUH NEHCTBOBATH IO 3aJlaHHOMY AJITOPUTMY U KOH-
CTpyupOBaTh HOBBIE. B X0/1€ pemienns 3a1a4 — OCHOBHOW y4eOHOM J1eATeNbHOCTH Ha ypOKax mare-
MaTHKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAIHAS CTOPOHBI MBILLIICHHUS.

OOyueHne MaTeMaTHKe JaeT BO3MOXHOCTh pa3BUBATh y YYalllUXCSl TOYHYIO, SKOHOMHYIO U
MH(POPMATUBHYIO peyb, YMEHUE OTOMpPATh HauboJee MOAXOAIINE A3bIKOBbIE (B YACTHOCTH, CUMBO-
JIM4YecKue, rpauyeckue) CpeicTBa.

MaremaTtnueckoe 00pa3oBaHHE BHOCHT CBOW BKJIaJ B (hOpMHUpOBaHHME OOIIEH KyJIbTYpHI ue-
noBeka. HeoOXoquMbIM KOMIOHEHTOM 0O0IIeil KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0111ee 3HaKOMCTBO C METOJJaMH MMO3HAHUS IEHCTBUTEIBHOCTH, MIPEICTABICHUE O IPEMETE U METO-
JIe MaTeMaTHKH, €r0 OTIMYUS OT METOJOB €CTECTBEHHBIX U T'YMAaHUTAPHBIX HayK, 00 0COOEHHOCTSIX
IIPUMEHEHNS MaTEMAaTHKH /U1l PELIEHUS HAYy4YHbIX U IPUKJIAIHBIX 3a7ad.

W3ydyeHne mMareMaTUKH CIOCOOCTBYET 3CTETHUECKOMY BOCHHTAHMUIO YEJIOBEKAa, MOHUMAaHHUIO
KpacoThl U U3AIIECTBA MATEMAaTHUYECKUX PACCYKICHUN, BOCIIPUSATHIO F€OMETPHUECKUX (HOpM, YCBO-
€HUIO UJIEW CHMMETPHUH.

Hcropust pa3BUTUS MAaTEMaTUYECKOTO 3HAHMS aeT BO3MOXKHOCTH IOIIOJIHUTH 3aI1ac UCTOPHU-
KO-HaYYHBIX 3HAHHUH IIKOJIBHUKOB, COPMUPOBATH Y HUX MPEJCTABICHUS O MaTeMaTHKe KaK 4acTH
00111€4eNI0BEYECKON KyJIbTYpbl. 3HAKOMCTBO C OCHOBHBIMU HCTOPHUYECKUMH BE€XaMH BO3HHUKHOBEHUS
Y pa3BUTHUS MATEMATHYECKOW HAyKH, C HICTOPUEHN BEIMKUX OTKPBITUN, IMEHAMM JIHOJEH, TBOPUBLINX
HayKY, TOJDKHO BOMTH B MHTEJUIEKTYaJIbHBIN Oarax Kakaoro KyJIbTYpHOTO YeJIOBEKa.

Me:xnpeamerHblie CBA3H
MG)KHPGI[MGTHBIC CBA3U B O6y‘IeHI/II/I MAaTCMAaTUKC ABJIAIOTCA BaAXXHBIM CPECACTBOM JOCTUIKC-
HUS IPUKJIAJHON HAIIPAaBICHHOCTH 00yUueHHsI MaTeMaTuKe. Bo3MOXKHOCTh 01I00OHBIX cBA3eH 00y-
CJIOBJICHA TEM, YTO B MATCMATHKEC U CMCIKHBIX JUCHUIITIMHAX N3YYAalOTCA OJJHOUMCHHBIC TIOHATUA



(BEKTOPBI, KOOPIUHATHI, TpadUKH ¥ GYHKIIUU, YPABHEHUS U T.]I.), @ MATEMAaTHYECKUE CPEJICTBA BhI-
paskeHHsI 3aBHCUMOCTEH Mex 1y BennunHamu ((popmyIbl, rpaduku, TaOiauLbl, ypaBHEHUS, HEPaBEeH-
CTBA) HAXOJAT MPUMEHEHUE MPH U3YYCHUU CMEKHBIX JUCIUIUIMH. Ha OCHOBE 3HaHMIT 110 MaTeMaTH-
Ke y yJamuxcst GopMHUpPYIOTCs: OOIIETIPEAMETHBIE PACUeTHO-U3MEPUTETHHBIC YMEHUS.

[Ipeamer YueOHast Tema MareMaTHuecKoe COACPKaHue
dusuka PaBHOyckopeHnHoe nBwkenue | Jlunernas GyHkius, rpaduku
JBr>keHue, B3auMo- [Ipsimas 1 oOpaTHas MPOTOPIIMOHATBHAS
JIEHCTBUE TEI. DJEK- 3aBUCUMOCTh
TPUYECTBO
Mexanuka BekTtopsl, MeToa KOOpAMHAT, TPOU3BOIHAS,
¢dbyuknus. 'pabuk pyHKIIMN
OnTuka Cummerpus
KunemaTtuka Bekropsl, AeiiCTBUS HaJl BEKTOpaMuU
Wudopmaruka | Alroputm, nporpamma YpaBHEHHUsI, HEPABEHCTBA
['eorpadus N3o06paxenne 3eMHOMN TO- Macmrab, KoOOpIMHATHI Ha TIOCKOCTH
BEPXHOCTH
Xumus «  Macca, 00beM U KoIHYe- YpaBHEeHHS, IPOLIEHTHI

CTBO BEIIIECTBA,
e 3ama4M ¢ MACCOBOM HOJIEH
BBIXOJIa IPOYKTa PEAKLINHU

*  PacyeTsl MaccoBO# 10y1H
IIpUMeECeN 10 JaHHOU Macce
cMecH

. PactBopsI

*  Onpenenenue GopMybl
BEIIIECTBA [0 MAaCCOBBIM JI0-
JISIM 3JIEMEHTOB

Yepuenue « Texuuka BoiojHenus yep- | [lapamnensHoCTh, NEPIEHIUKYIAPHOCTD IPIMBIX,
Texel 1 IIpaBHIIa 1X HU3MEpPEHUEe OTPE3KOB U YIJIOB, OKPYKHOCTH, Mac-
odopmTeHHS. ITad, mapauiesibHOS IPOCIIMPOBAHKE

*  AKCOHOMETpPHYECKHE IPO-
exuuu. Jlenenue okpyKHO-
CTH Ha paBHbIE YaCTH, CO-

MPAKCHUC

Buowt oeamenvnocmu odyuarowuxca c 3I1P, odycnosnennvie ocodvimu oopazoeamens-
HbIMU ROMPEOHOCMAMU U 00ecneyugalouiue 0CMbIC1EHHOE 0C80CHUE COOEPHCANUA 00PA306aAHUS
no npeomemy «Mamemamuxa
Coneprxanue BUIOB AesrenbHocTH oOyuatommxcs ¢ 3[IP onpenensiercs ux ocobbiMu o0Opa-
30BaTeNbHBIMU MOTpeOHOCTAMU. [lomumo mmpoko ucnoibzyembix B OOIT OOO obumx s Bcex
00y4aromuxcsi BUAOB JEATEIBHOCTH CIIEAYET YCUINTh BUJIBI IEATEIbHOCTH, crielu(UyHbIe IS 1aH-
HOM KaTeropuu nerei, oOecreunBarollie OCMBICIEHHOE OCBOCHHME COJEp>KaHUs 0Opa3oBaHUs IO
IpEeIMETY: YCUIEHHUE TPEIMETHO-IIPAKTUUECKON JESITENIbHOCTH ¢ aKTUBHU3AIIMEN CEHCOPHBIX CUCTEM;
4epeZ0BaHUE BHUJIOB AESATEIBHOCTH, 3aJ€HCTBYIOIIMX Pa3IMUHbIE CEHCOPHBIE CHCTEMBI; OCBOEHHUE

MaTepuaia ¢ OMOpOH Ha alrOpUTM; «IIOIIArOBOCTH» B M3YYEHHU MaTepuana; MCIOJb30BaHUE J10-



TIOJTHUTEJIbHOW BU3yaJIbHON OMOPHI (CXEMBI, MMAOJIOHBI, ONIOPHBIC TAOJIHIIBI); PEUEBOM OTYET O MPO-
1ecce M pe3ynbTare ACSTEIbHOCTH; BBIMOJHEHUE CIHEIHATBHBIX 33JaHHi, 00eCIIeYHBAIONINX KOP-
PEKIIMIO PETYIISAIUHN Y4eOHO-TI03HABATEIBHOMN IEATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

[IpumepHas TemaTuueckas U TeEpMUHOJIOTHYecKas jekcuka coorBeTcTByeT OOIT OOO0.

Just oOyuarormxcsi ¢ 3[1P cymecTBeHHBIM SIBIISIFOTCS. TPUEMBI paOOTHI € JICKCHYECKHM MaTe-
puanoM 1o npeamery. [IpoBoauTcs crienuaibHas padoTa M0 BBEICHUIO B aKTHBHBIN CIIOBaph 00Yy-
Yarmunuxcsa COOTBGTCTByIOH.[GfI TCPMHHOJIOTUH. I/I3yqaeMHe TCPMHHBI BBOJATCA Ha HOHHCCHCOPHOﬁ
OCHOBe, 00s13aTeNIbHa BU3yallbHAs MOJACPIKKA, allTOPUTMBI pabOTHI C ONpEeeIEHUEeM, OIIOPHBIE CXe-
MBI JIJISl aKTYaJIM3allUU TEPMUHOJIOTHH.

CUCTEMbBI 1 ®OPMBbI KOHTPOJIA
[IpoBeneHME OIEHKHN TOCTHXKCHHUM TJIAHUPYEMBIX PE3yJIhTaTOB OCBOCHUSI YU4EOHOTO Mpeame-

Ta MPOBOAUTCS B OpME TEKYILEro U pyOeKHOTO KOHTPOJIS B BUJIE: KOHTPOJIbHBIE Pa0OThI, CAMOCTO-
ATeJIbHbIE padOoThI, 3aUeThl, MATEMaTUYECKHE TUKTAHThI, IPAKTHUECKUE pabOThl, MUCbMEHHbII OTBET
110 UHIUBUIYaJIbHBIM KapTOUKaM-3aJaHUsIM, TECTUPOBAHUE.

Hnst obyuatormxcst ¢ 3[IP BO3MOXHO nM3MeHeHHe (OPMYJIHMPOBKH 33/JaHUH Ha «IIOIIAro-
BYIO», aJIallTallMI0 [IPelaraeMoro o0y4aromemMycs TeCTOBOr0 (KOHTPOJIbHO-OLEHOYHOI'0) MaTepua-
Ja: UCIOJb30BaHUE YCTHBIX M NMHUCHbMEHHBIX MHCTPYKLMH, YIPOIIEHUE JUIMHHBIX CIIOKHBIX (OpMY-
JUPOBOK MHCTPYKIIMH, pelIeHne C OMOPON Ha alropuT™, oOpasell, UCI0JIb30BAHUE CIPABOYHOMN HH-

dbopmariuu.

Cucrema KOHTPOJIsA:
L4 y‘lI/ITeJ'IBCKI/Iﬁ KOHTPOJIb,

¢ CaAMOKOHTpPOJIb

DopMbI KOHTPOJIA:
1) ycTHBIi onpoc;

2) NUCbMEHHBIN Oompoc:

-CaMOCTOSITEIbHBIE IPOBEPOUHBIE PA0OTHI, CHIEIIMATBHO (POPMUPYIOLIHE CAMOKOHTPOJIb U CaMO-
OLIEHKY O0YYaroLINXCsl TIOCJIE OCBOCHUS UMH ONPEAETIEHHBIX TEM;
-CaMOCTOSATEIbHbIE, KOHTPOJIbHBIE PA0OTHI, AEMOHCTPUPYIOIINE YMEHUS 00y4alOIUXCsl IPUMEHSTh
YCBOEHHBIE 10 ONPEJEICHHON TeMe 3HaHNUI Ha IIPAKTHUKE;

3) TECCTOBBIC JTUAI'HOCTHUYCCKHUC 3aJaHU;



TemaTnueckoe nNJIaHMpoBaHue 9 Kiace

Pazen, TeMbl

KonnuecTBo 4acoB/ U3 HUX TEOPETHYECKHX, MPAKTHU-
YECKUX,9aCOB, OTBOJAMMBIX Ha peaInu3alfio Mporpam-
MBI BOCITUTAHMUSI

Bcero  |Teopernueckoe|lIpaktnueckoell [porpamMmma
BaHsTHE BaHsTHE BOCIIMTaHNE
1. [IlToBTOpenme Kypca 8 Kinacca 8 1 6 1
2. |HepaBeHnctBa 26 0 13 4
3 |[KBaapaTuunas pyHKuus 37 7 24 6
4 [IeMeHTBI NPUKJIATHOI MaTeMATHKH 27 7 15 5
5 [YuciioBbIe OCIEA0BATEIbHOCTH 24 9 11 4
BekTopbl. MeTo KOOPAMHAT 21 8 8 3)
6
7 |CooTHOIIEHUSI M€Ky CTOPOHAMH H 14 5 5 A
yIrJ1aMH TPEYroJbHHUKA.
8 |liimHa OKPYKHOCTH M IJIOMaabL Kpyra |13 5 5 3
O | ABm:kenusi. HauanbHble cBenenus u3 |11 3 6 2
cTepeoMeTPUH
10 [MToroBoe moBTOpEHUE 23 2 17 4
HToro 204 56 110 38




Tema ypoka (conepxanue, Tema K.p., IL.p., J.p) Kon-Bo wacos | IlpumepHnas
OTBCIACHHBIX JaTta 1mpoBe-
Ha OCBOCHHUE JeHUsI
MIPOrpaMMHOT0
Marepuaa
MaremaTtuka 9 kiacc
Aareopa
IloBTOpeHue (6 4acon)
1 [HenictBus Hax MHOrowieHamu. @opMyIibl COKPAIEHHOTO 1 1 Hepenst
YMHOKCHUS
2 OCHOBHBIE METO/IbI PA3JIOKEHHSI HA MHOKUTEIH 1 1 Hepens
3 [IpeoOpa3oBaHye palOHAIBHBIX BHIPAKCHUH 1 1 Henernst
4 Anrebpamueckue qpoou 1 1 Henenst
5 KBagpatnunas QyHKIusI. 1 1 Hepens
6 KBaspaTHble ypaBHEHUS 1 1 Henernst
HepaBencrBa (26 yacoB)
7-10 | YncioBble HEpaBEHCTBA 4 2 Henens
11-13 | OcHOBHBIE CBOICTBA YHCIOBBIX HEPABEHCTB 3 2 wenens
14-16 | CnoxxeHue U yMHOXKEHHE YMCIOBBIX HepaBeHCTB. O1ieHnBa- 3 3 Hezenst
HUE 3HAYCHUS BBIPAKCHUS
17-18 | HepaBeHcTBa ¢ OHOM MepEeMEHHON 2 3 Henens
19-24 | Pemienue HepaBEHCTB C OAHON epeMeHHO. YncaoBbie 6 4 menens
IPOMEKYTKH
25-30 | CucteMbl TMHEHHBIX HEPABEHCTB C OJIHONM MEpEMEHHON 6 5 Hegest
31 KontposnpHas pabora Nel 1 6 Hezenst
32 AHaJIn3 KOHTPOJIbHON paboThI 1 6 Henens
KBagparuunas ¢pyukuus (37 yaca)
33-36 | IToBTOpeHue U paclIvpeHue CBeJIeHUH 0 PyHKINH 4 10 menens
37-40 | CoiicTBa (GyHKIIMU 4 11 Henens
41-43 | lloctpoenue rpaduk pynkumu y=kF(x) 3 11 menens
44-47 | Tloctpoenue rpadukoB dynkiwmii y=f(X)+b, y=f(x+a) 4 12 Hepenst
48-54 | KBagpatnuHasi GyHKIUs, ee TpaduK U CBOWCTBA 7 12-13 nenens
55 KontposabHas padora Ned 1 13 Henens
56-61 | PemeHue KBaJIpaTHBIX HEPABEHCTB 6 14 menens
62-67 | CucteMbl ypaBHEHHH C IBYMsI IEPEeMEHHBIMU 6 15 menens
68 KonrtposabHas padora Ne5 1 16 Henens
69 AHaM3 KOHTPOJIHHON paboTHI 1 16 menens
DJieMeHThI NPUKJIAJHOH MaTeMaTHuKH (27 yacoB)
70-73 | MaremaTnyeckoe MOJICITUPOBAHHE 4 18-19 uemenst
74-77 | IlpouieHTHBIE pacyeThl 4 19 Henens
78-80 | AGcomoTHasI M OTHOCHUTENIbHAS IIOTPEITHOCTh 3 20 Henens
81-84 | OcHOBHBIE TpaBUIIa KOMOWHATOPHKH 4 20 Henens
85-86 | YacTtoTa U BEpOSITHOCTD CIIy4aHOTO COOBITHS 2 21 nenmens
87-90 | Kimaccuieckoe omnpeiesieHHe BEPOSTHOCTH 4 21 nHenens
91-94 | HavasibHbIE CBE/ICHUS O CTATUCTHUKE 4 22 uenens
95 KoHnTtponbHast pabora No7 1 22 uenmens
96 AHaJIn3 KOHTPOJIHHON pabOThI 1 23 menens
YuciaoBble moCae10BaTEIbHOCTH 24 yaca
97-99 | YucioBsle MOCIE0BATEIBHOCTH 3 25 Henens
100- | Apudmernyeckas mporpeccus 5 26 nenens




105

105- | Cymma N mepBbIX WICHOB apu(pMETHIECKO IPOrpeccun 4 26-27 nenens
108
109- | I'eomeTpuueckas mporpeccus 4 27 wenens
112
113- | CymMma N nepBbIX 4IEHOB FT€OMETPHUYECKON TPOrpeccuu 3 28 menens
115
116- | Cymma GeckOHEYHOW reOMEeTPUUECKOM MPOrpeccuu, y KoTo- 3 28 menens
118 POl MOJTyJIb 3HAMEHATENsl MeHbIIEe 1.
119 KoHnTtposbHas pabora Ne9 1 29 uenens
120 AHaJIM3 KOHTPOJIHHON pabOThI 1 29 uenenst
121- | [loBTOpPEHHE 16 31-34 nepens
136
I'eomeTpus
BBoanoe moBropenne reomerpuu. (2). Bekropsl. (9) Meroa koopaunar (11) (23 gaca)
1 Teopema [Tudaropa. CBoiicTBa MeuaH, OUCCEKTPHC U BbI- 1 1 menenst
COT TPEYIroJIbHUKA
2 YeThlpexyroJIbHUKHU. 1 2Henens
3 [Toustue Bektopa. OTKIIaAbIBAHUE BEKTOpPA OT JaHHOU 1 2 Henest
TOYKH.
4 CyMMa IByX BEKTOPOB. 1 3 Henens
5 CyMMa HECKOJIbKUX BEKTOPOB 1 3 Henens
6 Brluntanue BEKTOpOB 1 4 nenens
7 Pemenue 3anau no teme «CiokeHue v BBIUUTAHUE BEKTO- 1 4 nenens
pOB»
8 YMHOXEHUE BEKTOpa Ha YHUCIIO 1 5 Henens
9 Cpennsisi TUHUS TPATICIIUH. 1 5 Henens
10 Pemenue 3ana4 no reme « Bekropsi». 1 6 Henens
11 KonTponbHast padota Ne2 no teme «BeKTopbl». 1 6 nenens
12 PaznoxeHue BEKTOpa 1o JBYM HEKOJUIMHEAPHBIM BEKTOPaM. 1 THenens
13 KoopauHatsl BEKTOpA. 1 7 Henens
14 ITpocrerinne 3a1a4u B KOOpJMHATAX. 1 8 Henend
15 IIpocreniue 3a1a4u B KOOpAMHATAX. 1 8 Hexens
16 Pemenue 3a1a4 METO0M KOOPJIUHAT 1 O Henens
17 YpaBHEHHS OKPY>KHOCTH. 1 9 Henens
18 YpaBHeHHE NPSAMOIA. 1 10 nenens
19 Pemenue 3aga4 Ha METO KOOPAMHAT. 1 10 nepens
20 3auer Nel no Teme «BekTopsl. MeToa KoopauHaT 1 11 venens
21-22 | Pemrenue 3a7a4 Ha METOJ KOOPIUHAT 2 11-12 wene-
JIA
23 Konrtposabnas padora Ne3 mo reme «MeTo1 KOOpIAUHATY. 1 12 menens
CooTHOLIEHUSI MEK/TY CTOPOHAMH H YIJIAMH TPeYroJibHuKa. 14 yacos
24-26 | Cunyc, KOCHHYC U TaHTEHC yTJa. 3 13-14 uepne-
JIs1
27 TeopeMa o oAy TpEeyroabHUKA 1 14 nenens
28 Teopembl CHHYCOB U KOCUHYCOB 1 15 nenens
29-30 | Pemenue TpeyroibHUKOB. 2 15-16 nene-
JIAA
31 W3mepurenbHble paboThI. 1 16 nenens
32 CoOTHOIIEHUS MEKIY CTOPOHAMHU U YTJIaMH 1 17 nenens
TPEYTOJIbHUKA.
33 CkayisipHO€ MMPOU3BEICHHUE BEKTOPOB 1 17 uenenst
34 CxasipHO€ MPOM3BEICHUE B KOOPAMHATAX 1 18 Henens




35 [IprMeHeHne CKaIsIpHOro MPOU3BEIEHUSI BEKTOPOB IIPpU 1 18 nenens
peLIeHUH 3aja4.
36 3auet Ne2 no teme «COOTHOLIEHUS MEKY CTOPOHAMHU U 1 19 menens
yIJIaMU TPEYTOJIbHHUKA»
37 Kontposbnas padota Ne6 o reme «CoOOTHOIICHUS 1 19 menens
MEXKY CTOPOHAMH U YTJIAMH TPEYTOJIbHUKAY.
JUTHHA OKPYKHOCTH M IJI0IaaAb Kpyra 13 yacos
38 [TpaBHJIbHBII MHOTOYTOJIbHUK. 1 20 memenst
39 OKpY>KHOCTH, ONIMCAHHAS OKOJIO MPABUILHOTO MHOTOYTOJIb- 1 20 nenens
HUKA U BIIMCAHHAs B IPAaBWJIbHBIH MHOT'OYTOJIbHHUK.
40 DopMyIIbl IsI BBIYKUCIICHUS TUIOMIAIN MPABUIBHOTO MHOTO- 1 21 nenens
YTOJIbHUKA, €0 CTOPOHBI M paJinyca BIMCAHHOW OKPYKHO-
CTH
41-42 | Pemenue 3anau o teme «lIpaBunbHbIif 2 21-22 uene-
MHOTOYTOJIbHUKY. s
43 JInvHa OKPY»KHOCTH. 1 22 uenens
44 JlnuHa okpyxHocTH. Pemenne 3amay. 1 23 Henens
45 [Inomane Kpyra ¥ KpyroBoro ceKTopa. 1 23 Henens
46 Jnuna oxpyxHoctu. [lnomans kpyra. 1 24 uenenst
47 Peiienue 3a/1a4 Ha JUTMHY OKPY)KHOCTH U IUIOMIA b KPyTa. 1 24 nenens
48 3ayer Ne3 no TeMe «JlyinHa OKPY»KHOCTH U ILIOLIAAb KPYra» 1 25 Henens
49 KonrpoabHas pabora Ne8 rmo teme «JliHa OKpYKHOCTH | 1 25 menens
IUIOINAAb KpyTray.
50 AHaJn3 KOHTPOJIBHON pabOThI 1 26 Henens
I'eometpus JIBu:kenus. 9 yacos HauaibHble cBe1eHUs U3
crepeomerpun 2 yaca (11 yacoB)
51 IToHsITHE ABUKEHMUSL. 1 26 Henens
52 CBolicTBa IBH)KEHHUH. 1 27 uenenst
53 Pemenne 3amau o teme «llonsarue nemxenus. Ocesas u 1 27 nenens
LIEHTpaJIbHAsl CHMMETPUIY.
54 [TapaJutenapHBIN IEPEHOC. 1 28 nenens
55 IToBopoT. 1 28 Henens
56 Pemenue 3anau o reme «IlapamiensHbIi IepeHoc. 1 29 nenens
IToBopoTY.
57-58 | Pemtenue 3agau Ha ABUKEHUE. 2 29-30 Hene-
JIsL
59 Koumponvnas paboma Nel() no meme «/[euscenuer. 1 31 nenens
60-61 | HauanpHble CBeIeHHsI IO CTEPEOMETPUHN 2 32 Hepnens
62-68 | IloBTOpEeHNne 7 33-34 nenens




CUCTEMA OINEHKHU ITNTAHUPYEMBIX PE3YJIbTATOB

Cucrema OIEHMBAHUS IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS IPOIPaMMBI 110 MaTeMaTUKe B 6 Kiac-
C€ B YaCTHOCTH IIPEII0JIaracT BKIIOUECHNUE YYAIUXCS B KOHTPOJIIBHO-OLEHOYHYIO JIEATEIBbHOCTD C
TEM, 4YTOObI OHHM NIPHOOPETAIIN HaBbIKU U IPUBBIUKY K CAMOOLICHKE U caMoaHanu3y (pediaexcun).
Onenka JOCTHKEHMS IPEIMETHBIX PE3YJIbTaTOB BEAETCS KaK B XOJ€ TEKYLIEr0 ¥ IPOMEKYTOYHOIO
OLICHMBAHMSI, TaK U B XOJI€ BBIIIOJHEHUS UTOIOBBIX IIPOBEPOUHBIX pabOT. Pe3ynbTaThl HAKOIIIEHHON
OLICHKH, ITOJIy4YEHHOU B XOJ€ TEKYILEro U MIPOMEKYTOYHOIO OLICHUBAHUS, YYUTHIBAIOTCS IIPU OIIpe-
JICJICHUN UTOTOBOM OLIEHKH IO IpeameTy. 1Ipu 3ToM, TeKylne OLleHKH BBICTaBIISIFOTCS 110 XKEJIAHUIO,
3a TEeMaTU4ECKUe MPOBEPOUHbIE pabOThI — 0053aTENBHO:

e 3a3ajauu, penI€HHbIE IPU U3YYEHUN HOBOW TEMbI, OTMETKA CTABUTCS TOJIBKO I10 JKEJTaHUIO

YYECHHKA.

e 3a CaMOCTOATCIIbHYIO pa60Ty o6yqa10mer0 XapaKTepa OTMCTKA CTAaBUTCs TOJILKO I10 KEJia-

HUIO YYEHUKA.

e 3a KaXJIyl0 CaMOCTOSITENIbHYIO, IPOBEPOUHYIO 10 U3YyYaeMON TEME OTMETKA CTAaBUTCS BCEM
y4eHHKaM. YYEHHUK HE MOXKET OTKa3aThCs OT BBICTABICHUS 3TOMH OTMETKU, HO UMEET MPaBO

nepecaarb OAUH pas.

e 3a KOHTPOJIBHYIO pa60Ty OTMCTKaA BBICTABJIACTCA BCEM YUCHUKAM. Y4eHHUK HEe MOXKET OTKa-

3aThCs OT BBICTABJICHUA OTMETKH U HE MOXKET €€ NCPECAaTh.

IIpn ouenuBanum ywamerocs c¢ 3[IP yBennumBaercs Bpemsi Ha BBINOJHEHUE 3aJaHUM,
YMEHBIIAETCSI KOJIMYECTBO 33JaHUI CO CBOOOIHBIM OTBETOM, IPUMEHSIOTCS 3aJJaHUs C TOTOBBIM aJl-

roput™Mom JeiictBuii. Ha npaktuueckux paboTax NpUCyTCTBYET WHAMBUYTbHbIH KOHTPOIIb.

Kpurepun oueHuBanus
PexoMeHmamum o oreHKe 3HaHUN U YMEHHM, YJaluxcs M0 MaTeMaTHKeE.
Onupasich Ha 3TH PEKOMEHAAIINH, YUUTEIb OLIEHUBAET 3HAHUS U YMEHUS YUalLIUXCs C YUYETOM HX
WHAUBUIYAIBHBIX OCOOEHHOCTEH.
1. Conepxanue u 00beM MaTepuaia, MoJJIeKAIIero MpoBepKe, onpenesercs nporpammoil. [lpu
MIPOBEPKE YCBOEHUS MaTepuaja Hy>KHO BBISIBIISITh TOJIHOTY, TPOYHOCTh YCBOEHUS YUAIIUMHUCS TE€O-

pyur 1 YMCHUS NPUMECHATH €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTyalUsaX.

2. OcHoBHBIMH (hopMamM¥ MPOBEPKHU 3HAHUN M YMEHUHN YUAITUXCS TI0 MATEMATHKE SIBIISTFOTCS TIHChH-

MEHHasi KOHTPOJIbHAsl paboTa U YCTHBIN ompoc.

ITpu onieHKE NMCHbMEHHBIX U YCTHBIX OTBETOB YUUTENb B IIEPBYIO OUEPEb YUUTHIBAET IIOKa3aHHBIE
yYaluMHCs 3HaHUA U yMeHHs. OLIeHKa 3aBUCUT TAK)Ke OT HAJIM4YUSA U XapaKTepa NOTrPEeIIHOCTEH,

JOMYIICHHBIX YYAIlTUMHUCH.



3. Cpenu MOrpenrHOCTeN BBIICISIOTCS OMMOKH U Heo4eThl. [lorpenHoCTh cunTaeTcs OmmoOKoM,
€CJI OHA CBHJICTEILCTBYET O TOM, YTO YUCHHUK HE OBJIaJIe]I OCHOBHBIMHU 3HAHUSIMU, YMEHUSIMH, yKa-

3aHHBIMU B IIPOIPAMME.

['panuiia Mex Ty OTMOKaMH U HEJIOUETAMH SIBJISIETCSI B HEKOTOPOU CTENeHU yCJIoBHOU. [Tpu oqHmx
00CTOSATENHCTBAX JAOMYIICHHAS YYAIIUMUCS MMOTPEIIHOCTh MOXKET PACCMATPUBATHCS YUUTEIIEM Kak
omunoOKa, B IPYyroe BpeMs U MPpH JAPYTUX 00CTOSATEIBCTBAX — KaK HEJOYET.

4. 3agaHus 119 YCTHOTO M TUCBMEHHOT'O OIPOCa YYaITUXCS COCTOST U3 TEOPETHIECKUX BOIPOCOB U
3amad. O1eHKa OTBETa yJamerocs Mpyu yCTHOM M MUCbMEHHOM OIPOCE TPOBOUTCS 10 MATHOAILIT-
HOU cUCTEME, T. €. 32 OTBET BBICTABJISETCS OJIHA U3 OTMETOK: | (T10X0), 2 (HEeyAOBIETBOPUTEIHHO),

3 (yAOBIETBOPUTENBHO), 4 (XOpo1110), 5 (OTIUYHO).

5. YuuTenb MOXKET MOBBICUTh OTMETKY 332 OPUTMHAJIBHBIN OTBET HA BOIIPOC UM OPUTHHAIBHOE pe-
LIEHHE 3a]1a4H, KOTOPbIE CBUJETENLCTBYIOT O BHICOKOM MaTEMaTHUECKOM Pa3BUTHH ydalllerocs; 3a
pemieHne 6ojee CI0XKHOM 3a7a4n WM OTBET Ha O0JIee CIIOKHBII BOIPOC, MPEIJIOKEHHBIE ydalleMy-

CA AOIIOJHUTCIIBHO ITI0CJIC BBIIIOJIHCHUA UM SaﬂaHI/Iﬁ.

Kpurepun ommuodox

K rpyOpiM omrOkaM OTHOCSATCS OIMIMOKH, KOTOPBIE OOHAPYKUBAIOT HE3HAHUE YUAIIUMUCS (POPMYIL,
IIPaBWJI, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE UX NIPUMEHSATh; HE3HAHUE IIPUEMOB PEIICHHUS 3a-
Jlay, pacCMaTPUBAEMBIX B yUeOHHMKAX, a TAK)KE BEIYUCIUTENbHbIE OLIMOKHU, €CIM OHU HE SIBIISIOTCS
OITHCKOM;

K HerpyObIM ommdkam OTHOCSTCS: MTOTEPs. KOPHSI UM COXPaHEHUE B OTBETE IIOCTOPOHHETO KOPHS;
orOpacsiBaHue 0€3 0OBSICHEHUH OIHOTO U3 HUX U PaBHO3HAYHBIE UM;

K HegoueTam OTHOCATCSA: HEPALIMOHAIBHOE PELIEHUE, ONIUCKH, HEJOCTATOYHOCTD UM OTCYTCTBUE
NOSICHEHUH, 000CHOBAaHUM B PELICHUSX

OlIeHKa YCTHBIX OTBETOB YYAIIIUXCH

OtBer OLICHUBACTCSI OMMEmMKOU «5», ecnu YUCHUK:
v' 101HO PACKPBUT COACPIKAHUC MaTCpHajia B OG’BCMC, npeayCMOTpCHHOM nporpaMMoﬁ n yqe6-

HHUKOM,

v\ U3I0XKHUT MaTepurajl rpaMOTHBIM A3BIKOM B OHpeHCHCHHOﬁ JIOTUYECKOM nocCJICA0BaTCIbHOCTH,

TOYHO HCIIOJb3YSI MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
v’ TPaBWJIBHO BBITIOJHII PUCYHKH, YEPTEXKHU, IPaQUKH, COMYTCTBYIOIINE OTBETY;

v\ TNoKasal YMEHHE WIUTIOCTPUPOBATh TEOPETHUCCKUE IOJOKEHNUS KOHKPETHBIMH IPH-

MCpaMu, IPUMCHATH UX B HOBOM CUTyallU ITIPU BBIITOJHCHUHU IIPAKTHYCCKOI'O 3aIaHUA;



v IPOJEMOHCTPHUPOBAJ YCBOCHHE paHee U3YIECHHBIX COMYTCTBYIOIINX BOIPOCOB, CHOPMHPO-

BaHHOCTb U YCTONYHMBOCTh UCIOJIB3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

v/ OTBEUas CaMOCTOATENBHO 0€3 HaBOOAIIUX BOIIPOCOB YUUTECIIA. Bo3MOXHEI OJJHa - IBC HETOY-
HOCTH IIPHU OCBCIICHHUHU BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIaJIKaX, KOTOPBIC YUCHUK JICT-

KO HUCIIpaBUJI 110 3aMCYAHUTO YUYUTCIIA.

OTBeT OLICHUBACTCS OMMEMKOIL «4», ecli OH YAOBJIETBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY

«5», HO TIpU 3TOM UMEET OJIMH U3 HEAOCTATKOB!
v’ B U3JIOKEHHH JIOTYIIEHbI HeOObIIHE TPOOEITbI, HE HCKA3UBIINE MATEMATHIECKOE COJIEPIKa-

HHE OTBETA;

v AOIMYHICHBI OAWH - IBA HEA0YCTA ITPHU OCBCIICHUHN OCHOBHOI'O COACPKaHUA OTBCTA, UCIIPAB-

JICHHBIC 11O 3aMCUYAHUTIO YUUTCIIA,

v AOIMYHICHBI omnOka nin 0oJjee ABYX HEOOYCTOB IIPU OCBCUHICHUHN BTOPOCTCIICHHBIX BOIIPOCOB

HJIM B BBIKJIAZAKAX, JICTKO UCITPABJICHHBIC 110 3aMCYAHUIO YUHUTCIIA.

Ommemka «3» CTaBUTCS B CJICAYIOIUX ClIy4dasX:

v/ HEIOJIHO WITK HETIOCIIEI0BATENBHO PACKPBITO COJEPIKAHUE MaTeprala, 1o MoKa3aHo obIiee
MMOHUMAaHUE BOMPOCa U MPOAEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE JUISl JAIbHEUIIIETO
YCBOEHUS ITPOTPaMMHOTO MaTepHuaia (omnpenenaeHHbie « TpeOOBaHUIMU K MaTEeMAaTHUECKOM

HOATOTOBKE yLIaH_[I/IXCSI»);
v HMCEJIMCH 3aTPYAHCHUS W JOITYICHBI OIOKY B ONpCaACIICHUU HOHSITI/IfI, HCIIOJIB30BaHHUH

MaTEeMaTU4YeCKOU TEPMUHOJIOIMH, YEPTEXKAX, BBIKIIAAKAX, UCIIPABICHHBIE [TOCIIE HECKOJIBKUX
HaBOAIUX BOIIPOCOB YUYUTES;
v/ YYEHHUK HE CIPABUICS C TIPUMEHEHHEM TEOPHHU B HOBOW CUTYAIMU NIPH BBITIOJHEHUH TIPAKTH-
YECKOT0 33/1aHUs, HO BBITIOJIHUII 3a/1aHUs 0053aTEIbHOTO YPOBHS CIO0XHOCTHU IO JaHHOH Te-

Me;

v IIPpU 3HAHUH TCOPCTUUCCKOIro MaTCepurajia BbISABJICHA HEAO0CTATOYHAA C(bOpMI/IpOBaHHOCTB ocC-

HOBHBIX YMeHI/Iﬁ 1 HAaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOIINX CIIyYasax:

v’ He PacKpBITO OCHOBHOE COJICpIKaHNE yU4eOHOTO MaTepHaa;

v 00Hapy>KEHO HE3HAHME WJIM HEMIOHUMAHHUE YYEHUKOM OOJIbIIEN MM HanboJIee BaKHON YacTH

y4eOHOTro Marepuana;



v’ JIOTyIICHBI OMIMOKU B OMPEICIICHUH TOHATHH, TIPH UCIIOJIb30BAaHUH MaTEMAaTHIECKOM Tep-
MUHOJIOTHH, B PUCYHKaX, YePTEKax WU rpaduKax, B BHIKJIAKaX, KOTOPbIE HE UCIPABIICHBI

IMMOCJIC HCCKOJIbBKMUX HABOAAIINX BOIIPOCOB YUUTCIIA.

OuneHka NMCbMEHHBIX PadoT yYauuxcs

Ommemra «5» CTaBUTCS, €CIIU:

v' paboTa BBINOJIHEHA MTOJHOCTHIO;

v/ B JIOTMYECKHUX PACCYKICHUSIX U 0O0OCHOBAHWH PEIICHHS HET POOEIoB U OmMOOK; *S B pe-
[ICHUH HET MaTeMaTHYECKUX OMMOOK (BO3MOXHA OJJHA HETOUYHOCTb, OIKCKA, HE SBJISAIONIAS-

Cs CJICICTBUEM HE3HAHMS WJIM HETIOHMMAaHMs Y4eOHOTO MaTepuana).

Ommemka «4» CTaBUTCS, €CIIHN:

v' paboTa BBINOJHEHA MTOJIHOCTHI0, HO 000OCHOBAHHSI IIAr0B PEIICHHUS HEAO0CTATOUHBI (€CITH

yYMEHHE 000CHOBBIBATh PACCYKACHUS HE SBISUIOCH CIICIIHATIBHBIM 00bEKTOM MTPOBEPKH);

v A0IIyHIeHa OJHa OIIMOKa N ABAa-TpU HEAOUCTA B BBIKJIAAKAX, PUCYHKAX, UCPTCIKAX NI

rpadukax (eciu 3TH BHJIBI paOOTHI HE SBJSUIUCH CIICITUATBHBIM 00BEKTOM ITPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIHU:

v’ jomyIieHsl 6ojiee OJJHON OMIMOKH WK 0OJIee IBYX-TPEX HEJ0YETOB B BBIKIAKAX, YEPTEKAX

WM rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSMU TI0 ITPOBEPSIEMO TEME.

Ommemxa «2» CTaBUTCs, CCIIN:

v JO0IMYICHBI CYIIICCTBCHHBIC OHII/I6KI/I, IIOKa3aBUINEC, YTO yanIHﬁCﬂ HE BJIaACCT 00s13aTeNIbHbI-

MU YMEHUSIMH I10 JaHHOW T€ME B ITOJIHOU Mepe.



