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I. IIOACHUTEJIbBHAA 3AITMCKA
Pabouas nporpamma 1o yueoHoMy npeamery «MareMmarrkay COCTaBIIEHa Ha OCHOBE CJIEIYIOIINX HOPMAaTUBHO-TIPABOBBIX
JIOKYMEHTOB:

1. ®enepanpHoro 3aKk0HA OT 29.12.12 Ne273-D3 «O06 o6pazoanuu B Poccuiickoit deaepammmy.

2. ®DenepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTAHIAPTA CPEIHETO OOIIET0 00pa3oBaHus, YTBEPKIAEHHOTO MPUKA30M
MunucrepctBa oOpa3zoBanusa u Hayku Poccuiickoit deneparuu ot 17.05.2012 . Ne413 «OO0 yrBepkaeHun QenepaibHOTO
rocyJapCTBEHHOTO0 00pa3oBaTeIbHOTO CTaHJapTa cpeaHero (mojgHoro) odmiero oOpazoBanus» (Ilpukazsr MuHHcTEpCTBa
obpazoBanus u Hayku Poccuiickoit ®@eneparun o BHeceHun maMeHeHuit B ®I'OC COO ot 29.12.2014 1. Nel645, ot
31.12.2015 . Ne1578, o1 29.06.2017 1. Ne613).

3. OcHOBHOW 00pa30BaTeILHON TpOrpaMMbl cpeaHero obmiero obpazoBanus MOY bonsmexmounmenckon CII wmeHu
B.H.Kamrankuna.

PaGouas nporpamma HanucaHa B cootBeTcTBUU ¢ YMK:
1.Marematuka: anredpa U Havajla MaTEMaTHUECKOTO aHaIn3a, reoMeTpus. AnreOpa U Hayajga MaTeMaTHYeCKOro aHaIn3a.

11 kmacc: yueOHUK a1 0011e00pa3oBaTesIbHBIX Opranu3ainii: 6a3oBbiil u yrryosneHHsil yposau/ C.M.Hukonwsckuit, M.K.Iloramnos,
H.H.PemernukoB u np. — M.: IIpocsemenue, 2018 r.

2. Maremaruka: anreOpa M Hayajga MaTeMaTHMYecKoro aHaiusa, reomerpus. [eomerpus.10-11 knaccel: yuyeOHUK aiis
o0111e00pa3zoBaTeabHbIX OpraHu3aiuii: 6a30Bbid U yrmyoneHHusld ypoBHu /JI.C.AtanacsH, B.®.byty30B u ap.- M.: IIpocseiienue,
2017 r.

3. [Toranor M.K., IlleBkun A.B. Anrebpa u Hadyasia MaTeMaTHIecKoro aHaiau3a: Jlugaktudeckne Matepuansl. 11 kmacce
(6a3oBbIii 1 ipodrtbHBIN ypoBHU). — M. [Ipocsemenue, 2017 1.

4. 3uB b.I'., Meiinep B.M., baxankckuiit A.I. [eomeTrpus. unakrnueckue marepuansl.10-11kmacc. — M.: [IpocBenienue,
2017 r.

5. Caaxsn B.I'. u np. M3yuenune reomerpun B 10-11kmaccax. Meron. pekomenaauu kK yueOHuky. Kaura mis yantens. — M.:
[Tpoceemenue, 2010 .
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I/ISY‘IGHHG MaTCMaTHKH B CTapmeﬁ IITKOJIC Ha er'IY6JIeHHOM YPOBHC HAIIPABJICHO Ha JOCTHIKCHUC CICAYIOIINX ueneﬁ:

o (opmupoBanue npeacTaBiIeHuN 00 UAESIX U METO/IaX MAaTEMATUKH; O MATEMAaTUKE KaK YHUBEPCAJIBHOM SI3bIKE HAyKH,
CPEICTBE MOJAEIUPOBAHUS SIBJICHUM U IPOLIECCOB;

e OBJIAJICHHE YCTHBIM U MNCbMEHHBIM MATEMAaTUYECKUM SI3bIKOM, MATEMATUYECKUMU 3HAHUSIMU U YMEHUSMH, HEOOXOAUMBIMU
JUTS U3YYEHHUS MIKOJBHBIX €CTECTBEHHOHAYYHBIX JWCIUIUIMH, AJISl POJOJDKEHHS 00pa30BaHuUsl M OCBOCHUS N30paHHOIM
CHELMAJIbHOCTH HA COBPEMEHHOM YPOBHE;

o Ppa3BUTHE JJOTUYECKOTO MBILUIEHUS, AJITOPUTMUYECKON KYJIBTYpbI, MPOCTPAHCTBEHHOI'O BOOOPAKEHHUS, PA3BUTHE
MaTEeMaTHY€CKOTO MBIIIJIEHUSI U UHTYULIMH, TBOPYECKUX CIIOCOOHOCTEN HAa ypOBHE, HEOOXOAUMOM JJIS POIOJIKEHUS
o0pa3oBaHus U ISl CAMOCTOSITEIbHOM J€ATENBHOCTH B 00JIACTH MATEMAaTUKH U €€ MIPUIOKEHU B OynyIieit
npo¢ecCuOHAIBHON 1eATENbHOCTH;

e BOCIIHTAaHHE CPEACTBAMHU MAaTEMATUKU KYJIBTYpPbI JHNYHOCTU: 3HAKOMCTBO C HCTOPUEMN pa3BUTUS MaTEMATHKH, IBOJIIOLIHEH
MaTeMaTHYECKUX UJIeW, MOHUMAaHUE 3HAYMMOCTH MAaTEMATUKH JIJIs1 OOLIECTBEHHOTO ITporpecca.

3aoauu.

e cCHCTEMaTu3alusl CBEACHUW O YHCIaX; W3YYEHHE HOBBIX BHUJIOB YMCJIOBBIX BBIPAKEHUM W (POPMYI; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBLHON KYJIBTYpbl, PacHIMpPEHUE U COBEPILICHCTBOBAHHE aJIreOpanyveckoro ammnapara,
c(hOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE U €ro MPUMEHEHHUE K PEIICHUI0 MaTEMAaTHYECKUX U HEMAaTEeMaTHYECKUX 3a]1a4;

e paCIIMpPEHHUE U CHUCTEMaTH3alusi OOIIMX CBEACHUN O (PYHKIUSX, MOIMOJHEHUE KJlacca M3ydaeMbIX (PYHKIUN, WUIUTIOCTPALIMS
IUPOTHI TPUMEHEHUST (DYHKIUH JJ1s1 ONMCAHUs U U3YyUYEHUS peabHbIX 3aBUCUMOCTEH;

e MW3yYCHHE CBOWCTB IIPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBAHHWE YMEHHMS IPUMCHITH IIOJYYEHHBIC 3HAHUS JUIA PCIICHHS
MPAKTUUYECKUX 3a]1a4;

e Ppa3BUTHE NPEACTABICHUNW O BEPOSTHOCTHO-CTATUCTUUYECKMX 3aKOHOMEPHOCTSIX B OKPY)KAIOIIEM MHPE, COBEPIICHCTBOBAHHUE
WHTEJUICKTYaIbHBIX U PEUEBBIX YMEHUHN MyTeM 00OTaIleHUsI MAaTEMAaTHYECKOTO S3bIKa, PA3BUTHS JIOTHUYECKOTO MBIIILJICHUS;

e 3HAKOMCTBO C OCHOBHBIMH HICSIMU U METOJAMH MaTEMaTHYECKOTO aHaJIN3a.

[IpakTrueckass 3HAYUMOCTH IIKOJIBHOTO Kypca MaTeMaTHKd oOOyCIOBI€Ha TeM, 4YT0 €€ OOBeKTaMH SBIISIOTCS
(dbyHIaMEHTAJIbHBIE CTPYKTYpPbl, HPOCTPAHCTBEHHBbIE (POPMBI M KOJIMYECTBEHHBIC OTHOIICHHUS JCHCTBUTEIHHOTO MHpA.
Maremaruueckass OJArOTOBKa HEOOXoaMMa JJisl TIOHWMAHUS MPUHITUIIOB YCTPOMCTBA M MCIOJIb30BAHUSI COBPEMEHHOW TEXHUKH,
BOCTIPUSATUSL HAyYHBIX U TEXHUUECKUX TOHATHN U uaeh. MaremaTuka sBIsSETCS S3bIKOM HaykKu M TeXHUKU. C €€ MOMOUIbIO
MOJICJIUPYIOTCSI M U3YHAIOTCS SIBJICHUS U MPOIECCHI, TPOUCXOISAIINE B IPUPOJIE.



Pa3BuTHe 1OTMYECKOTO MBINUICHUS YYalldXcsd MpU OOYYEHHH MAaTEeMaTWKH CIIOCOOCTBYET YCBOCHHMIO TMPEAMETOB
ryMaHUTapHOTo LuKiIa. llpakThueckue yMeHHMsT M HaBBIKM T€OMETPUYECKOTO XapakTepa HEOOXOOUMBI Uil TPYIOBOW U
npo¢heCcCHOHAIBHOM MOATOTOBKH IIKOJIbHUKOB.

TpeOys OT ydanmxcss yMCTBEHHBIX U BOJIEBBIX YCUJIMHM, KOHLIEHTPALIMY BHUMaHUsI, aKTUBHOCTH Pa3BUTOIO BOOOpa)keHUs,
reOMETpUs  pPa3BUBACT BOOOpaXEHHUs, MaTeMaTWKa pa3BUBAE€T HPABCTBEHHBbIE 4YEPThl JIMYHOCTU  (HACTOMYMBOCTD,
LEJIEyCTPEMIIEHHOCTh, TBOPYECKYKD aKTUBHOCTb, CaMOCTOSITEIBHOCTh, OTBETCTBEHHOCTb, TPYAOIIOOHE, AUCUMILUIMHY U
KPUTUYHOCTh MBILUIEHHUA) U yMEHHME AapryMEHTHPOBAaHHO OTCTAMBATh CBOM B3NIAJAbl U YOEKIEHMs, a TaKXKe CIIOCOOHOCTH
IIPUHAMATh CAMOCTOSITEIbHBIE PEIICHHUS.

[Ipu oOyueHnnu Matematrke (OPMUPYIOTCS YMEHUS U HABBIKA YMCTBEHHOTO Tpy/Ja — IUIAHUPOBAHUE CBOEH PabOThI, MOUCK
palMOHANBHBIX ITyTEH €€ BBIITOJIHEHUS, KpUTUYECKas OLIEHKA pe3yJbTaToB. B mpolecce 00ydeHus MIKOJIBHUKHU JOJKHBI HAyYUThCS
U3JlaraTb CBOM MBICIIH SICHO M MCYEPIIBIBAIOLIE, JIJAKOHUYHO U EMKO. [IpnoOpecTn HaBBIKM YETKOT0, aKKypaTHOTO M IPAMOTHOTIO
BBITIOJTHEHUS MATEMATHYECKUX 3AUCEN.

Baxnenmen 3amadedl NpenofaBaHMs IWIKOJIBHOTO Kypca TE€OMETPUM SBISAETCS PAa3BUTHE JIOTHUECKOTO MBILIUIEHUS W
BOOOPAKEHUS yUalllUXCsl, CYIIECTBEHHOE 00OrallieHne U pa3BUTHE UX MPOCTPAHCTBEHHBIX MPEICTABICHUN.

W3yueHne Kypca MaTeMaTWKU Ha YIIyOJIEHHOM YPOBHE ISl OOECHEeUeHHUs BO3MOXHOCTU IMOJIyYEHHUs HE0OXOIUMOTO
yrIIyOJI€HHOTO MaTeMaThuyeckoro oOpa3oBaHMs, BKIIIOYAIOMIETO KaK OCBOCHHE BaXXKHEHIIMX TEOPETHMUECKHX M METOJ0JIOTHUYECKUX
OCHOB Kypca, TaKk U JJOCTaTOYHbIA 00BEM NMPAKTUKU PEIICHUs 3a]a4 U (OPMUPYIOIIETO KIIFOUEBbIe MAaTEMATUUECKUE 3HAHUS, YMEHUS
U KOMIIETEHLIMU, B 3aBUCUMOCTH OT MOTpeOHOCTENW OOyJaromMXCsi BOBMOXKHO Ha JIByX YPOBHSX: JJISl TIOATOTOBKHU CIIELUATHCTOB
MHKEHEPHO-TEXHUYECKOTO PO U KaJIpOB JUIsl HYK] HAyKH.

B crapmeii mkone Ha yrmiyOJIeHHOM YypOBHE MareMaThKa NpeJCTaBleHa JByMsl NpeaMeTamMu: anredpa M Hadaja
MaTeMaTU4ECKOro aHaiau3a U reomerpus. Llens n3ydeHus Kypca anreOpsl ¥ Hadyaja MaTeMaTHYeCKOrO aHalln3a — CUCTEMaTHYECKOE
n3ydeHue (QyHKIUN KaK BaKHEHUIIEro MareMarnuyecKkoro oObeKTa CpeACTBAMH alareOpbl 1 MaTeMaTHYECKOrO aHalin3a, PacKpbITHE
MOJINTEXHUYECKOTO U MPUKIATHOTO 3HAYEHUS! OOIIMX METOJ0B MaTEeMaTHKH, CBA3aHHBIX C MCCIEeIOBaHUEM (DYHKLMMA, MOATOTOBKA
HE0OXO0IMMOTrO anmnapara Jijisi U3y4eHusi TeOMETPUU U (PU3UKHU.

Kypc xapakrepusyercs COIEpkKaTeNbHbIM PACKPBITUEM IOHATHH, YTBEPXKICHUHM W METOAOB, OTHOCSIIMXCA K Hayaiam
aHanu3a. BpIiBIEHHEM HMX MPAKTUYECKOM 3HAUMMOCTH. [IpyM M3ydeHMM BOIPOCOB aHalW3a IIMPOKO HCHOJIB3YIOTCS HAIIAIHbBIC
CO0OpaxeHHs. YPOBEHb CTPOTOCTH M3JIOKEHUS ONpenessieTcss ¢ yuéToM 0011eo0pa3oBaTeIbHON HANPABICHHOCTH U3YUYEHHS Haval
aHalM3a U COINIACyeTCsl C YPOBHEM CTPOrOCTH NPWIOKEHUN HM3ydaeMOro Marepuajga B CMEXHBIX JUCLUIUIMHAX. XapaKTepHOU
OCOOEHHOCTBIO Kypca SIBISIETCA CUCTEMaTu3alus U 0000IIeHne 3HaHUN yJaliuxcsl, 3aKpeIuieHne U pa3BUTHE YMEHHUI U HaBBIKOB,
MOJyYEHHBIX B Kypce ajireOphbl, 4TO OCYIIECTBISETCS KaK MPHU U3yUYeHUH HOBOTO MaTepHalia, TaK U MpHU NPOBEIEHUN TOBTOPEHUSI.



VYyamuecs cucTeMaTHyecku U3y4aroT TPUTOHOMETPUUECKUE, TTOKA3aTeNbHYI0 U JIOrapu(PMHUUEcKyt0 (PYHKIIMA U UX CBOMCTBA,
TOXKJIECTBEHHbIC TPEOOPA30BAHUS TPUTOHOMETPUUECKUX, MOKA3ATEIbHBIX U JIOTAPU(DMHUUYECKUX BBIPAKCHUN U UX MPUMEHEHHUE K
PELICHNUIO COOTBETCTBYIOIIMX YPABHEHUW W HEPABEHCTB. 3HAKOMSATCS C OCHOBHBIMU IOHSTHUSMH, YTBEPKICHHUSMH, allllapaToM
MaTeMaTUYeCKOro aHalu3a B 00bEMe, MO3BOJISIIONIMM HCCIEAOBATh dDJEMEHTapHble (YHKIMKW M pellaTh MPOCTEHIINe
reoMeTpudeckue, GU3N4YecKue 1 Apyrue npuKiiagHbie 3a1a4u.

Kypc reomerpusi — oavH M3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTU4YeCKOTO oOpa3oBaHus, HeoOXoauMas JUisl MPUOOpETeHUs
KOHKPETHBIX 3HAaHUW O TMPOCTPAHCTBE M NPAKTUYECKH 3HAUUMBIX YMEHUM, (POPMUPOBaHMS S3bIKa ONUCAHUS OOBEKTOB
OKpY)Xalolero Mupa, Il pa3BUTUS IMPOCTPAHCTBEHHOTO BOOOpPaXEHUS M MHTYWULHUHU, MaTeMAaTUYECKOW KyJIbTyphl, s
ACTETUYECKOTO BOCHHUTAaHMS Yydamuxcs. l3ydeHue reoMeTpuum BHOCUT  BKJIAJ B PAa3BUTHE JIOTHYECKOTO MBIILICHUS, B
(hopMHpOBaHUE OHATHUS JOKA3aTEIbCTBA.

Jlns xypca MaTeMaTrKa B IEJIOM OCHOBHBIM SIBIISIETCS] CUCTEMHO-IEATEIIBHOCTHBIN OIXO0M, KOTOPBIM MPOSIBISIETCA B TOM, YTO:

- yueOHbIE 33JJaHNs OPHUEHTHUPOBAHbI HA PA3BUTHUE MOTHBALINH;

- IIKOJIbHBIM T€OMETPUYECKUHN SI3bIK PACCMATPUBAECTCS KaK CUCTEMA;

- YUEHHUK OBJIAJIEBACT IPEAMETHBIMU U METAIPEAMETHBIMU 3HAHUSIMH, & TAKXKE MEXKIIPEIAMETHBIMU MTOHATUSAMHU, CBI3aHHBIMU
C MaTeMaTHKoii, B rpoliecce COOCTBEHHOM NeATENbHOCTH:

- B IIpoliecce 00yueHus pa3InyHbIM pa3ziesaM Kypca MaTeMaTHKa CO3JaloTCsl YCIOBHS JUIs OBaieHuss MHOruMu Y Y/I;

- YYUTBIBAIOTCSI MHIUBUIyaJIbHbIE U BO3PACTHBIE OCOOEHHOCTH YUaIIUXCS MPU OPTraHU3aIN UX JEeITeTbHOCTH, YTO TIOMOTaeT
BBICTPAnBATh UHAWBUAYAIbHYIO TPACKTOPUIO PA3BUTUS YUCHHUKA.
B xoze u3yuenus MareMaTUKu B MPOPUILHOM KypCe CTapIlIeid MIKOJbI yHaluecs Mpoa0JKa0T OBIaAeHIE pa3HOOOpa3HBIMU
criocobamu JIeTeNbHOCTH, MPUOOPETAIOT U COBEPLICHCTBYIOT OIIBIT:

MPOBENICHUS TOKA3aTEIbHBIX PACCYXACHH, TOTMYECKOr0 000CHOBAHUS BIBOJIOB, MCIIOJIB30BAHUS PA3JIMYHBIX S3bIKOB
MaTE€MAaTHUKH JJIsI WIUTFOCTPAly, MHTEPIIPETAlNH, ApTYMEHTAIMU U 10Ka3aTEIbCTBA;

e pELIECHMS MIMPOKOIo KJlacca 3a/1a4 U3 pa3IMyHbIX pa3/iesioB Kypca, TIOMCKOBOM U TBOPUECKOU ESITENBHOCTH IIPU PELLIEHUN
3a/1a4 MOBBIIIEHHOMN CIOXHOCTH U HETUIOBBIX 3a/a4;

o TUIAHUPOBAHUS U OCYIIECTBICHUS AITOPUTMUYECKON EATEIIBHOCTH: BBIITOJIHEHUS U CAMOCTOSITENIBHOTO COCTABIIEHUS
AJITOPUTMUYECKUX NPEANMCAHNNA U HHCTPYKIIMM HA MaTEMAaTUYECKOM MaTepHualie; UCIOIb30BAHUSA U CAMOCTOSATEIBHOTO
cocTaBiieHus: (GopMysI Ha OCHOBE 0000IIIEHHUS YACTHBIX CIIy4aeB U PE3yIbTaTOB SKCIEPUMEHTA; BBITIOJIHEHUS PAacUueTOB
MIPAKTUYECKOTO XapaKTepa,



o TIOCTPOCHUS U UCCIECAOBAHUS MAaTEMaTUYECKUX MOZENIEH I ONUCAHUS U PELICHUS NIPUKIAJAHBIX 3a/1a4, 3a71a4 U3 CMEKHBIX
JUCLMIUIMH U peanbHOMN )KU3HU; IPOBEPKU U OLIEHKH PE3yJIbTaTOB CBOEH pPAa0OThI, COOTHECEHUS UX C IOCTABJICHHOM 3a/1aueH,
C JIMYHBIM JKU3HEHHBIM OIIBITOM,;

e CaMOCTOSTEIBHOM pabOThI C MCTOYHMKAMH HH(OpPMaLMK, aHaIn3a, 0000IIEHUS U CUCTEMAaTU3aluH [T0JIy4€HHOM
uH(GOpPMAIUH, UHTETPUPOBAHUS €€ B INYHBIN OIIBIT.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O IIPEJIMETA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxk1aHCKOTO BOCIIUTAHUS: CPOPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMN 00YyYaIOIIEerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO 00IIIeCTBa, IPEACTaBICHHE O MAaTEMaTHICCKIUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBJIICHUM,
MPOIIEAYP TPAKIAHCKOTO 00IIIeCTBa (BBIOOPHI, OIIPOCHI M IPYTO€), YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMA MHCTUTYTaMH B
COOTBETCTBHH C MX (PYHKITUSIMH M HA3HAYCHUECM;

2) MaTpUOTUYECKOTO BOCIIUTAHHUS: CHOPMUPOBAHHOCTD POCCUMCKON IPaXkTIaHCKOW MICHTUIHOCTH, YBOXKCHUS K IPOILIJIOMY U
HACTOSILIEMY POCCUHMCKON MAaTEMATHKH, IECHHOCTHOE OTHOIIEHHUE K JOCTUXEHUSAM POCCUNCKUX MAaTEMaTUKOB U POCCUUCKON
MaTeMaTUYeCKOM IIKOJIBI, UCITOJIb30BaHHUE ITHX JOCTHKEHUM B IPYTHX HAyKaX, TEXHOJIOTUSX, cpepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCIMTAHHUS: OCO3HAHUE TyXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoaa, ChOPMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKCHUN HAYKU U
NEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaja B TOCTPOEHUE YCTOMUYUBOTO OyIyIIIEero;

4) 5CTETUYECKOTO BOCIIUTAHUS: SCTETUUECKOE OTHOIIEHNE K MUPY, BKJIIOYAsi SCTETUKY MaTeMaTH4eCKUX 3aKOHOMEPHOCTEMH,
00BEKTOB, 3aj1a4, PEIICHUH, PACCY IEHUM, BOCIPUUMYUBOCTh K MATEMAaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoro BocnuTaHus: CHOPMUPOBAHHOCTh YMEHHS TPUMEHATh MaTEeMaTHYECKUE 3HAHUS B UHTEpeCcax 3I0POBOTO U
0e30macHOro oopas3a *K13HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO (310POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM
3aHATHH U OTABIXA, pETyisipHas (pu3ndeckas akTHBHOCTS), PU3NUECKOE COBEPIIICHCTBOBAHNE TIPH 3aHATHUAX CIIOPTUBHO-
03JI0POBUTEIILHOU JIEATEIILHOCTBIO;

6) TPYZIOBOTO BOCITUTAHUS: TOTOBHOCTH K TPY/LY, OCO3HAHHE IIEHHOCTU TPYIOIIO0MS, HHTEPEC K pa3IMIHbIM chepam
npodeCcCHOHANTBHON JeATEILHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPUIIOKEHUSIMU, YMEHHUE COBEPIIIAaTh 0CO3HAHHBIN BHIOOD
Oynyiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K MaTEMaTHUECKOMY
00pa30BaHUIO U CAaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH KM3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUN MTPAKTUIECKUX



3aJ1au MaTeMaTH4eckoil HampasieHHocTH; DenepanbHas padodast nmporpamma | Matemaruka. 1011 knaccsl (yrmyOonéHHbIM
YPOBEHB)

7) DKOJIOTMYECKOTO BOCIIUTAHUS: COPMUPOBAHHOCTH 3KOJIOTUYECKON KYJIbTYphl, IOHUMAHNUE BIMSHUS COLUAIbHOIKOHOMHUYECKHUX
IPOLIECCOB HA COCTOSTHUE MPUPOAHOMN U COLMAIBHOM Cpesibl, 0CO3HAHUE NI00ATBHOIO XapaKTepa SKOJIOTHUYECKUX MTPOOIIeM,
OpHUEHTAaIMsI Ha IPUMEHEHNE MAaTEMATUUECKUX 3HAHUM JUIsl pEIICHNUs 3a/1a4 B 00JIaCTU OKpPY’KaroLEeH Cpeibl, INIaHUPOBAaHUE
IIOCTYIIKOB Y OLICHKH MX BO3MOXHBIX ITOCJIEICTBHUM JUUISl OKPY>KAOLIEH CPEbl;

8) LICHHOCTH HAYYHOTO MO3HAHUs: COPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH 1 OOIIECTBEHHOM MPAKTHKU, TOHUMAHUE MATEMAaTUYECKOM HAYKU KaK cepbl YEIIOBEUECKOM IEATETbHOCTH, 3TANOB €€
Pa3BUTHS U 3HAUUMOCTHU ISl pa3BUTHUS HMBUIIM3ALNH, OBJIAJCHHUE SI3bIKOM MAaTEMATHUKU U MaTeMaTUYECKON KyIbTypOr Kak
CPEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIISATh IPOEKTHYIO U UCCIIEIOBATENIbCKYIO I€ATEIbHOCTh MHAUBUIYAJIEHO U B
rpynme.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare u3yueHus MareMaTHKU Ha YpOBHE CPEIHEro 00111ero oopasoBanus y oOydatomierocst OyayT chopMupoBaHbl
MO03HAaBaTEIbHbIE YHUBEPCATIbHBIC YUEOHbBIC JCHCTBUSA, KOMMYHUKATUBHbIC YHUBEPCAIbHBIC YU€OHbIE JCUCTBUS, PETY/ISITUBHbBIC
YHUBEpCaJIbHbIC YUeOHbIC ICHCTBUS, COBMECTHAS ACSATEIBHOCTD.

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBrble 1oruyeckue 1efcTBUA:

BBISIBIISITh U XapaKTEpPU30BaTh CYIECTBEHHBIC MPU3HAKU MAaTEMATUUECKUX OObEKTOB, TOHSITHH, OTHOIICHU MEXTy TIOHATUSIMH,
(hopmynupoBaTh OnpeeaeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUU, OCHOBAHUS /1711 000OIECHUS 1
CpaBHEHMUSI, KpUTEPUH MTPOBOIUMOTO aHAJIN3a; BOCIIPUHUMATD, (DOPMYIUPOBATH U MPEOOPA30BLIBATE CYXKJICHUS: YTBEPAUTEIBHBIE U
OTpHUIIATENIbHBIC, EIUHUYHBIE, YACTHBIC U O0IIUE, YCIOBHBIC, BRISBISATh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U
MIPOTHUBOPEUNS B (PaKTax, TaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX, TIPEIIaraTh KpUTEPUH IS BBISBIICHUS 3aKOHOMEPHOCTEH M
MIPOTUBOPEUHNIA; IEaTh BBIBOIBI C MCTIOJB30BAHUEM 3aKOHOB JIOTUKH, TEAYKTHBHBIX U MHAYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKIIOUEHUH 110 aHAJIOTUH; TIPOBOUTH CAMOCTOSATENIBHO JI0Ka3aTeIbCTBA MaTEMAaTUUECKUX YTBEPKACHUH (TIPsIMBIE U OT
MIPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIINIO, PUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBI; BEIOMPATH CIIOCOO pelieHus ydeOHOM 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMS, BRIOUpaTh Hanboee
MOJIXO/ISIIIININA ¢ YYETOM CaMOCTOSATEIHLHO BBIJICTICHHBIX KpuTepueB). deaepanbuas padoyast mporpamma | Maremaruka. 10-11
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ba3oBble ucciienoBare/ibCKkie AeiCTBHUA:

UCIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BAaTENbCKUNM HHCTPYMEHT MTO3HAHUS, (OPMYIINPOBATh BONIPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE,
npobJeMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHE; IPOBOAUTD
CaMOCTOSITENIHO CIIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIE0BAHUE 110 YCTAaHOBJIEHNUIO 0COOEHHOCTEN MAaTEMATUYECKOTO OOBEKTA,
SBJICHUS, POLIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEX Ay OObEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMH; CAMOCTOSITETILHO (POPMYIUPOBATH
00001IEHNS U BBIBOJIBI IO pe3yiIbTaTaM MPOBEAEHHOTO HAOIIOAECHUS, UCCIIEOBAHNUS, OLIEHUBATh JI0CTOBEPHOCTD MOJIyUYEHHBIX
pE3yNbTaTOB, BEIBOJOB U 0000IEHUI; MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUTATh MPEATIONI0KEHUS O €r0
Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanueii:

BBISIBIIAITH Ae(OULIUTHI HTHPOPMALIMH, JaHHBIX, HEOOXOUMBIX /ISl OTBETA HAa BOIIPOC M JUIsl pEILIEHUs 3a/1a4H; BEIOUpaTh HHPOPMALIUIO
13 UCTOYHUKOB Pa3JIMYHbIX TUIIOB, aHAJM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH NH(OPMALIMIO PA3IHYHBIX BUIOB U
(bopM npeAcTaBieHMs; CTPYKTYpUPOBaTh HHPOPMALMIO, IPEACTABIATH €€ B pa3IMYHBIX (DOpMax, WILTIOCTPUPOBATh rpaduUECKH;
OLICHUBATh HAJIEKHOCTh UH(OPMALIK IO CAMOCTOSITENIBHO C(HOPMYJIMPOBAHHBIM KPUTEPHUSM.

KoMMyHHKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe NeHCTBHA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 110 XOAYy PELICHUs 3a1a4l, KOMMEHTUPOBATH I10Jy4YECHHBIN
pe3ynbTaT; B X0Ze 00CYKIEeHUS 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYX AaeMOM TeMbI, MPOOIEMbI, periaeMoi 3a7auu, BbICKa3bIBaTh
UJIeH, HAllEJICHHbIE HA TIOUCK PEIICHHUs, COTIOCTABIATh CBOU CYXICHHUS C CYKICHUSIMHU APYTUX YUaCTHUKOB JlMajora, OOHapyKuBaThb
pas3inyure U CXOACTBO MO3ULINNA, B KOPPEKTHOHN opme popMyInpoBaTh pa3HOITIACHS, CBOU BO3PAKEHUS; MPEACTABISATh PE3YJIbTAThI
pellIeHus 3a]1auu, SKCIIEPUMEHTA, UCCIIEOBaHUs, IPOEKTa, CAMOCTOSITENILHO BBIOMPATh OopMaT BBICTYIICHHUS C YUETOM 33134
MPE3EHTALMN U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHHBepcaibHble yueOHblIe AeiicTBUA CaMoopraHu3anms:

COCTaBJIATH IUIAH, aJITOPUTM PEUIECHUS 33]1aul, BHIOMPATh CIOCO0 PEIIeHMS C YYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MO)XHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb: BIIa/IE€Th HABbIKAMH ITO3HABATEIbHON pe(PIIEKCHH KaK 0CO3HAHUS COBEPIIAEMBIX JEUCTBUI U MBICTUTEIBHBIX
MPOILIECCOB, UX PE3YIBTATOB, BIAJETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTara peuieHus MaTeMaTuiecKon
3a/1a4y; IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELICHUH 3a1a41, BHOCUTh KOPPEKTUBBI B IE€ATEIILHOCTD Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAIIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH; OLIEHUBATh COOTBETCTBUE PE3ybTaTa LEIN
U YCJIOBHSIM, OOBSICHATH MPUYMHBI J1OCTUKESHUS UITU HEJOCTH)KEHUS Pe3yJIbTaToOB I€ATEIbHOCTH, HAXOAUTH OIIHUOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.



CoBMecTHas eSITeJIbHOCTb: TIOHUMATh U UCIIOJIB30BATh IPEUMYILIECTBA KOMAaHAHOW U MHAWBUIYAIbHOW PabOTHI IIPU pELICHNUN
yueOHBIX 3a/1a4, IPUHUMATH 11€JIb COBMECTHOM JIEATEIHHOCTH, IUNIAHUPOBATh OPTaHU3aI[MI0 COBMECTHOM paOOThl, pacTIpeAesTh
BU/JIbI pa0OT, JOTOBAPUBATHCA, 00OCYXK/IaTh MPOIIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHHUS! HECKOJIBKHUX JIFO/IEH; y4acTBOBATh B
rpynnoBsix hopmax padoTsl (00CyKaeHNs, 0OMEH MHEHH, «MO3TOBbIE ITYPMbI» U UHBIE), BBIMOIHSATH CBOIO YACTh PAaOOTHI U
KOOPAUHUPOBATH CBOU JIEUCTBUSI C IPYTUMU WICHAMHU KOMaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIUI TPOAYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

NPEAMETHBIE PE3YJIBTATbHI

Yuciia v BBIYMCICHUA:

CBOOOJHO ONEPUPOBATh MOHATHIMU: HATYPAIbHOE U LEJI0€ YUCIIO0, MHOKECTBA HATYPAJIbHBIX U LEJBIX YHCEII, UCIIOJIb30BaTh
npu3Haku neauMocty nensix yncen, HOJ[ m HOK HarypanbHbIX ynces 1uist pelenns 3a1a4, IpUMEHATh allrOpuT™M EBKInaa;
CBOOOJHO OMEPUPOBATH MOHATUEM OCTATKa IO MOYIIO, 3aIIMChIBAaTh HATYPAJIbHBIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX
CUMCIICHUS; CBOOOTHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YUCJIO U MHOKECTBO KOMIUIEKCHBIX YHCEN, MPEICTABIATh
KOMIJIEKCHBIE YHCTIa B alre0pandecKkoil U TPUrOHOMETpUYeCcKol (hopMe, BBIIOJIHATh apU(PMETUUECKHUE ONIEpallii C HUMU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHuUsI 1 HEPaBEHCTBA: CBOOOIHO ONEPUPOBATh MOHATUIMU: UPPALIMOHANIbHBIE, TOKa3aTeNIbHbIE U JorapuMuyecKue
HEPABEHCTBA, HAXOJAUTh WX PEUICHHSI C TOMOIIbIO PABHOCUIIBHBIX [IEPEXOA0B; OCYLIECTBIATH OTOOP KOPHEH MPHU peIIeHUH
TpUTOHOMETpUUYeCcKoro ypaBHenus; GenepanbHas padouas nmporpamma | Maremaruka. 10—11 knaccs! (yrmyOnéHnbiit ypoBeHs) 21
cBOOOJIHO ONEPUPOBATH MOHATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATHh HE00X0qUMbIE (HOPMYJIbI JJIs PEILICHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB; CBOOOAHO ONEPUPOBATh MOHATHIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUSA, HAXOAUTH PEUIEHUS CUCTEMBI 1 COBOKYITHOCTEN PAallMOHAJIbHBIX,
MPPALMOHATIBHBIX, TOKA3aTEIbHBIX U JIOrapu(PMUUECKUX YPABHEHHUI U HEPABEHCTB; pelIaTh PallMOHAIIbHBIE, HPPAIl[MOHAJIbHBIE,
MOoKa3arejabHble, JorapupMUIECKIEe U TPUTOHOMETPUUECKUE YPABHEHUS M HEPABEHCTBA, COICPKAIIME MOAYIIH U MapaMeTpPhl;
MPUMEHSATH IpauuecKrue METObI JIJIsl PEIICHUs] YpaBHEHUN M HEPABEHCTB, a TAKXKE 3a/a4 C MapaMeTpaMu; MOJIEJIMPOBATh
peasbHbIe CUTYaIlMU Ha SI3bIKE aire0pbl, COCTABISITh BRIPAXKEHUS, YPABHEHMSI, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHUIO 3a/a4H,
MCCJIEI0BaTh TOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAaHUEM anmnapara ajareOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTar.
@OyHKIUU ¥ TPaPUKU: CTPOUTH TPAPUKU KOMIIO3UITUU (HYHKIIUNA C TIOMOIILIO AJIEMEHTApPHOTO UCCIIEIOBAHUS U CBONCTB
KOMITO3UIIMH IBYX (DYHKIMI; CTPOUTH TeOMETPHUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAUHATHOM IJIOCKOCTH; CBOOOIHO
OTIEPUPOBATH MOHATHAMU: TpapUKU TPUTOHOMETPUUECKUX (PYHKUNN; TIPUMEHATh (QYHKIUH JIJIsI MOAECTMPOBAHUS U UCCIIEOBaHNUS
pEeaNbHBIX IIPOLIECCOB.



Hauana MareMaTnyeckoro aHajau3a: MCIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIETOBaHMs (PYyHKIIMKM HA MOHOTOHHOCTb U
HKCTPEMYMBbI; HaXOAUTh HAMOOJIbIlIEE U HAUMEHbIIIee 3HaYeHUST (YHKIIMU HEMPEPHIBHON Ha OTPE3KE; UCIOIb30BaTh IPOU3BOIHYIO
JUTSI HAXOXKACHUS HAWTYYIIIETO PEIICHUS B TPUKJIAJAHBIX, B TOM YHCIIE COIIMAIbHO-I3KOHOMUYECKHX, 3a/la4yax, JJid ONpeeIeHus
CKOPOCTH M YCKOPEHHsI MpoIecca, 3aIaHHOr0 GopMyioil min rpa@ukoM; CBOOOTHO ONEpUPOBATh MOHIATUSAMU: IEPBOOOpa3Hasi,
onpeeEHHbIA HHTErpall, HAaXOUTh IEPBOOOPA3HbIE NIEMEHTAPHBIX (DYHKIIUN U BBIUUCIATH UHTErpall o Gpopmyne HeroToHa—
JleiiOHMIIa; HAXOIUTH TUIOLIAAM TUIOCKUX (DUTYP U OOBEMBI TEJT C TOMOIIBIO MHTErpalia; UMETh MPEICTABICHUE O MATEMATUYECKOM
MOJICJTUPOBAHUU Ha MIPUMEPE COCTaBIICHUS TU(DPepeHIInaIbHBIX YPaBHEHUH; pelIaTh MPUKIIaIHbIEC 3a7a4, B TOM YHCIIE
COLIMAIBHO-PKOHOMUYECKOT0 U (PU3NYECKOrO XapaKTepa, CPEACTBAMU MAaTEMATUYECKOTO aHAJIN3A.

CB00OOIHO ONepUpOBaTh NOHATUSAMU, CBA3aHHBIMH C IUJIUHAPUYECKON, KOHUYECKON U chepruueCcKOi TOBEPXHOCTAMH,
OOBSCHATDH CITOCOOBI IOTYYEHHUS,;

OIEpUPOBAThH MOHSATUSAMHU, CBI3aHHBIMU C T€JIaMU BPaUIEHUS: HMIMHAPOM, KOHYCOM, C(HEepoil U mapoM;

pacrio3HaBaTh Teja BpalleHus (HWIMHIP, KOHYC, cepa U 1map) u 0ObACHAThH CIIOCOOBI MOMYUYESHUS TE BpaIllCHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PACONIOKEeHHE C(hephl U TNIOCKOCTH;

BBIYHCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BPaIlleHUsI, 00bEMBI U TUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB U
TeJ BpaIeHMsI, FEOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopMyI;

CBOOOIHO OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOWHAITMSIMU TEJ BPAIIEHUs] © MHOTOTPAHHUKOB: MHOTOTPAHHUK,
BIIMCAHHBIN B cPepy U ONMUCAHHBINA OKOJIO chephl, cepa, BMcaHHasi B MHOTOTPAHHUK UITH TEJIO BPAICHUS;

BBIUUCIISATH COOTHOILIECHUSI MEXKTY IUIOIIASIMU TIOBEPXHOCTEN 1 00bEMaMU MOT0OHBIX TEN;

U300paXkaTh U3ydaeMble (PUTYpHI, BBITOIHITH (BBIHOCHBIC) IIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD: BUJT
CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BPALLCHUS;

U3BJIEKATh, MHTEPIPETUPOBATH U MPE0OPA30BbIBATH NH(OPMALIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpax,
MPEICTABIICHHYIO HA YEPTEkKaxX U PUCYHKAX;

CBOOOIHO OMIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;

pelarb reOMETPUYECKHE 3aJa4i Ha BBIUUCIIEHUE YIIIOB MEXIY MPSMBIMU U TJIOCKOCTSIMHU, BEIYMCIIEHUE PACCTOSHUNA OT TOUKH
710 IJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METOJA IPHU PELICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU, CBSI3aHHBIMHU C JBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOWCTBA JABH)KEHUH;

BBITIOJTHATH U300paKeHHUSI MHOTOTPAHHUKOM U TEJ BpaIlleHUs TP MapaiIeIbHOM NIEPEHOCE, IIEHTPATLHON CUMMETPHH,
3epKaJbHOW CUMMETPUHU, TIPU MTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus NOA00HS;



CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPALLICHUS: CEYCHHsI LIMJIMHpA (MMapauIeIbHO U MEPIEHIUKYISPHO OCH), CEUECHHUSI
KOHYca (IapaJijieIbHOE OCHOBAHUIO U IMPOXOJAIIEE Yepe3 BEPIINHY), CEUCHUS 111apa;

UCITIOJIB30BATh METO/IbI IIOCTPOEHUS CEYEHUI: METOJ] CJIEI0B, METO/I BHYTPEHHETO IPOCKTUPOBAHUS, METOJI IIEPEHOCA
CEKYILIEeH IIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

IPUMEHATH FeOMETpUYECKUE (DAKThI IS PELICHUS CTEPEOMETPUUYECKUX 3aad, IPEAIOIAraloINX HECKOIBKO I11aroB PelIeHus,
€CJIM yCJIOBUSI IPUMEHEHUS 33J]aHbl B IBHON U HEABHOM (opMe;

pemare 3a/1a4i Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLICHUN U HAX0XKICHUE T€OMETPUYECKUX BEJINYUH;

IIPUMEHSTH IPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI P PEIIEHUH CTEPEOMETPUUYECKUX 3a1a4;

IIPUMEHSTH ITOJIyYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYalllH, IPUMEHSTh
W3Y4YECHHbBIC MMOHATHUS, TEOPEMBI, CBOMCTBA B MPOLECCE MOUCKA PEIICHHS] MATEMAaTUYECKU CPOPMYITUPOBAHHON TPOOIIEMBI,
MOJIEJIMPOBATh PEAIIbHBIE CUTyallu! HA S3bIKE TEOMETPHUH, UCCIEN0BATH IIOCTPOCHHBIE MOAEIHN C UCIIOJIB30BAHUEM T€OMETPUYECKUX
MOHSTUHM U TEOPEM, anmnapara aiareopbl, pemaTh IPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXOXKICHHEM IN€OMETPUYECKUX BEJINYUH;

UMETh MPEACTABIECHUS 00 OCHOBHBIX ATAlax pa3BUTHsI FTEOMETPUH KaK COCTaBHOM YacTu (yHJaMEHTa pa3BUTHSI TEXHOJIOTHUM.

I11. COAEP KAHUE MTPOT'PAMMBbI YYEBHOI'O IPEJIMETA

AJiredpa U HaYaJIa MATEMAaTHYECKOI0 AaHAJIN3A.
1.®yHkuuMn U UX rpaguKku
OnemeHTapHble GyHKIUH . O61acTh onpeneneHus U 00nacTb u3MeHeHust GyHKuuu. OrpaHn4eHHOCTh . YETHOCTD, HEUETHOCTD, MEPUOANYHOCTD (DYHKITHH.
[IpomexxyTku Bo3pacTaHusi, YObIBaHUS, 3HAKOIOCTOSHCTBA M HynMUu (yHkuuu. VMccnenoBanue QyHKIMH U MOCTpOEHHE MX TIpadUKOB 3JIEMEHTapHBIMU
Mmetonamu. OCHOBHBIE ClIOCOOBI TpeobpazoBanus rpadgukoB. ['paduku pyHKIMH, comepK X MOIYIH .
BxonHOI KOHTPOJIB.
2.11penen (yHKIMH M HENPEPBIBHOCTD.
[Tonsitue mpenena ¢ynkuu. OmgHocTopoHHUE Tpeaenbl . CpoiictBa mpenenoB ¢yHkuumid. [lonstre HenmpepbiBHOCTH (QyHKIUH. HempepbIBHOCTH
3NIEMEHTAPHBIX QYHKLUH .
3. O0parHbIe QPyHKIMH.

[Tousitue obparnoii pyHkuuu. Bzaumuo obparubie pyHkiuu. OOparHble TpuroHoMeTpuueckue (GyHkuuu. [Ipumepsl UCToNb30BaHUS 0OpaTHBIX
TpuroHomeTpuueckux ¢pyHkunii. KontponbHas padora «DyHKIUN.
4. llponsBognas.



[Tousitue mpousBoaHoii. IIpomsBogHast cymmbl, pasHOCcTH. HempepbIBHOCTH (DyHKIMN, HMEIOIINX NPOU3BOAHYIO, Auddepeniman . [IponsBonnas
IIPOU3BE/ICHUS U 4acTHOro IBYX (yHKkuuid. [IponsBonnsie anemenTapHbix GyHKuuil. [IponsBoanas cnoxHoit pyHkuuu. KontponeHas padora «Ilonarue
IIPOU3BOIHON».

5. IlpumeHeHue NPOU3BOIHOI.

MaxkcuMyMm 1 MUHUMYM (QYHKIMHU. YpaBHEeHUE KacatenbHo . [Ipubnmkennsle Berunciaenus . Bo3pactanue u yobiBanue ¢pyHkiuil. [IponszsogHsie
BBICIIUX MOPSIKOB . DKCTPEMyM (PYHKIMM C €IWHCTBEHHOW KPUTHUYECKON TOYKOW . 3a/ladyl HA MAKCUMYM U MUHHUMYM. ACUMITOTHI. JIpoOHO-IMHEHHAS
¢ynkuus. Iloctpoenue rpadukoB GpyHKIMIA ¢ MpUMEeHEeHHEM MTpou3BoaHON. KorTponbsHas padora «[IpruMeHneHune mpou3BoJHOMN .

6. IlepBooOpa3Hasi u MHTErpaJl.

[Tonsarue nepBooOpasnoii. Ilnomans kpuBonuHeiHON Tpanenuu . OnpeneneHHbiid uaTerpan . [IpubnmkenHoe BBIYMCICHHE ONPEACICHHOTO HHTErpaia .
®opmyna Hetotona — JleitOnuna . CBolicTBa onpesieneHHbIX UHTerpaioB. [IpuMeHeHne onpeneneHHbIX HHTErPaloB B FeOMETPUUECKUX U (U3UUECKUX
3anauax. KoHrponpHas padora «IlepBooOpa3Hast U UHTErpai » .

7. PABHOCHJIBHOCTH YPABHEHMI U HEPABEHCTB
PaBHOCUIIBHBIE TPpe0Opa3oBaHus ypaBHEHUH PaBHOCHIIBHBIE Tpe0Opa30BaHMs HEPABEHCTB .
8. YpaBHeHusI-C1eICTBUS
[TonsTne ypaBHeHus-clieAcTBUsA. Bo3BeneHue ypaBHEHHMs B 4eTHYH cTeneHb . lloTeHuupoBaHue jorapuMuUUecKuX ypaBHeHMH . [lpyrue
npeoOpa3oBaHus, MPUBOIAIINE K YPABHEHUIO-CIIEACTBHUIO . [[puMeHeHne HeCKOIbKUX PpeoOpa30BaHmiid, IPUBOISAIINX K YPAaBHEHHIO-CIICICTBHIO .
9. PABHOCHJIBHOCTb YPABHEHHI M HEPABEHCTB CHCTEMaM

OcHoBHbI€ NoHATHSL. Pemmenne ypasHenuii ¢ momowsio cuctem . Ypasuenns suga | (@(X)) = F(B(X)) | Pemenne nepasencrs ¢ momousio cucrem
. HepaBenctBa Busia f(a(x)) > F(B(¥)

10. PaBHOCH/ILHOCTH YPABHEHUI HA MHOKeCTBax

OcHoBHbIE NTOHATHUS . Bo3BezieHNe ypaBHEHHS B YETHYIO CTENEHb . YMHOXKEHHME ypaBHEHHs Ha QyHKIuIo . Jlpyrue npeoOpa3oBaHus ypaBHEHUH .
[IpumeneHne HeckoIbKUX MpeoOpa3zoBanuil . KonTponabHas padora « YpaBHEHHUS » .
11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKECTBAX .

OcHoBHblEe TOHATHS . Bo3BeneHHEe HepaBeHCTBAa B YETHYIO CTENEHb. YMHOXKEHHE HepaBeHCTBa Ha (¢yHkuuio . [lpyrue npeoOpazoBaHus
HepaBeHCTB . [IpuMeHenne HeckoabKuX mpeoOpa3oBanuii . Hectporue HepaBeHcTBa.
12. MeToa npoMe:KyTKOB [IJIfl YPABHEHHI M HEPABEHCTB.

VYpaBHenus c¢ moayasmu . HepaBeHcTBa ¢ MoxynsaMu . MeTon MHTEpBaIOB Ui HenpepbIBHBIX (pyHKuui . KontponbHas pabora «HepaBeHcTBa ».
13. Ucnosib30BaHue CBOMCTB QyHKIMI NIPU pellIecHUH YPABHEHUI U HEPABEHCTB.

Hcnonb3oBanue obnacted cymecTtBoBaHus (QyHKIu. Mcnone3oBaHue HeoTpuIaTeNbHOCTH (YHKIUE . Vcrmoab3oBaHHe OrpaHUYEHHOCTH
¢byukuun. Mcnonp3oBaHne MOHOTOHHOCTH M 9KCTPEMYMOB (yHKIMH . Vicnonb30BaHNE CBOMCTB CHHYCA U KOCHHYCA .
14. Cucrembl ypaBHeHHUH ¢ HeCKOJIbLKHMH HEH3BECTHBIMH.
PaBHOocunbHOCTH cucteM. Cucrema-cieacTsue . MeToa 3aMeHbl HEM3BECTHBIX. PaccyaeHHsl ¢ YMCIOBBIMHM 3HAYEHUSMHU MPU PEIICHUU YpaBHEHHUH U
HepaBeHCTB. KoHTponbHas padora «CucTeMbl ypaBHEHHH U HEPABEHCTB ».
Hrorosoe noBropenue ajredpbl 1 HA4aJ1a MAaTEMATHYECKOI0 AHAJIN3A .



HToroBplii KOHTPOJIb (KOHTpPOJIbHAsA padoTa B popme EI'D — npodpuabHbINH ypoOBeHb.

T'eomeTpus.

uauHap, KOHYC, map.

[Tonstne nunuuapa. [Lnomanes noBepxHocty nwimHApa. [lonsTue konyca. [1momane NOBEpXHOCTH KOHYCA. YCEUEHHBIN KOHYC.
Cdepa u map. Bzaumnoe pacnonoxenue chepbl U TNIOCKOCTU. YpaBHeHue cdepbl. KacarenpHas miockocts k chepe. [lnomans
cthepsl. Bzaumnaoe pacrnionoxkenue cdepsl u npsimoit. Cepa, BriMcaHHas B MUIMHAPUYECKYIO MoBepxHOCTh. Cdepa, BIUcCaHHAs B
KOHMYECKYI0 TOBEpXHOCTh. CeueHus: MUIMHAPUYECKON M KOHWYeCcKoi moBepxHocTH. KoHTponbsHas paborta «unuHap, KoHyC U
map» . 3auér .

O0bémbI TeI .
O0BEM npsiMoyrospHOTO Napamienenuneaa. O0bEMbI NPAMON MPU3MbI U IWIHHIPA. OObEMBI HAKJIOHHON MPU3MBI, TUPAMHUIBI
1 koHyca. O0béMm mapa u mwiomaas chepol. KontponbsHas padota «O0bEMBI TEI ». 3a4ET.

BekTopbl B IpocTpaHcTBe.
[Tonsitue Bektopa B mpocTpaHcTBe. CIOKEHHME W BBIUMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uncio. KommaHapHbie
BEKTOPBI. 3a4ET .

MeToa KOOpPAMHAT B IPOCTPAHCTBE. I BHKEHUS.
KoopauHatel TOUKH ¥ KOOpAMHATHI BekTopa. CKalisipHOE Mpou3Be/ieHne BeKTOpoB. [[Bmkenus. KonTponbHas padora

« BekTopsl 1 METOJ KOOPAUHAT B IPOCTPAHCTBE.» . 3a4ET .

3axiouuTe/IbHOE OBTOPeHue Kypca reomerpun 10-11 kiaccos .



IV.TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMbIX

HA OCBOEHHME KAXKJIOW TEMBI.

Tema

KommuecTBo yacoB

DopMbl KOHTPOJIS

Bcero
Teopus [IpakTuka
AJiredpa M HA4aJ1a MATEMATHYECKOT0 aHAJIN3A.

OYHKIIUU U UX 9 7 2 Bxonnast koHTpOIBHAS
rpaduKH. pabora
IIpenen pyHKIUM U 5 5 0
HETPEPBIBHOCTb.

OO6parHble GyHKLIUH. 6 5 1 KonTponbHas pabota
[IpouzBoanas. 11 10 1 Kontponshas pabora
[Ipumenenue 16 15 1 KontponbsHas pabora
MPOU3BOIHOM.

IlepBooOpaznas u 13 12 1 KonTponbHas pabota
WHTETpal.




PaBHOCHIIBHOCTB
YpaBHEHUH U
HEPaBEHCTB.

VYpaBHeHus
CJIEJICTBUSI.

PaBHOCHIIBHOCTH
ypaBHEHUH U
HEPaBEHCTB
CHCTEMaM.

13

12

KonTponbhas pabora

10.

PaBHOCHIBHOCTB
YPaBHEHHH Ha
MHO€ECTBaX

11.

PaBHOCHIBHOCTD
HEpaBEHCTB Ha
MHOKECTBAX.

12.

Meton npoMexyTKOB
JUIsl YDaBHEHUU U
HEPABEHCTB.

Kontponbshas padora

13.

Hcnonp3oBanue
CBOMCTB (PyHKIIHI
MIpU pelIeHUn
YpaBHEHUH U

14.

Cucremsl ypaBHEHUN
C HECKOJIbKUMU
HEU3BECTHBIMHU.

Kontponbshas padora




15. |HUToroBoe 15 12 3 KonTponbHas pabora
MMOBTOPEHHE Kypca
anreOpa v HavyaJa
MaTeMaTU9IEeCKOTO

T'eomeTpus.

16 |lunuHAap, KOHYC U 16 14 2 KonTponbsHas pabota
map.

17 17 15 2 KontponsHas pabora
OOBbEMBI TeI.

18 6 5 1 3auér
BexTopsl B
MPOCTPAHCTBE

19 15 13 2 KonTponbHas pabota
Meron koopauHar B
MIPOCTPAHCTRE.
JIBUKeHUS .

20 12 11 1 Tect
3aKIIFOYUTENBHOE
MOBTOpPEHHE  Kypca
TCOMETPHH .

198 178 20

Bcero:




