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Pabouass nporpamma yueOHoro npeamera «Matematuka» (yrnyOneHHbIH ypoBeHb) Ha YPOBHE CpeaHero ooOLero

obpaszoBaHus paszpaborana Ha ocHoBe [IpumepHoii nporpammel yuyeOHoro npeamera «Marematuka» [lpumMepHO OCHOBHOII

oOpa3oBaresbHOI NporpaMMbl cpeHero obuiero odpasosanus, 0100peHHOM pelleHrueM (e1epaibHOro yueOHO-MeToAM4ecKoro
oObenuHeHus 1o obuemy obpazoBatuio (MpoTokos or 28 uioHs 2016 r. Ne 2/16-3) ¢ yuérom Paboueil nporpamMmMbl BOCIIMTaHUS
cpesHero obuiero obpazosanus MBOY «COILL Nel um. I'epost Coserckoro Corosza I1.U. Yupkuna r. Kanununcka CapaToBckoii
obsactu», yTBepKA1EHHOH npukazom no wmkoje Ne 181-oc o1 22.06.2021 r.

IIpeamernbie pe3ybTaThl OCBOEHHS Y4eOHOro npeamera
(hopMupOBaHuE NpejAcTaBIeHUH 00 MaesX M MeTojax MareMaTUKW; O MaTeMaTUKe KaK yHMBEpPCAJIbHOM sA3bIKE€ HayKH,
CpeACTBe MOJEIMPOBaHHUS IBIEHUH U NPOLIECCOB;
OBJIJIEHHUE 513bIKOM MATEMATUKH B YCTHOM U NUCbMEHHOH (pOpMe, MaTeMaTHUYECKUMH 3HAHUSIMH U YMEHHUSIMHU, HEOOXOAUMbIMU
JUIS  M3Y4YeHMs IUKOJbHBIX €CTECTBEHHOHAYUHbIX JMCLUMIUIMH, MPOAOKEHUs: OOpa3oBaHMs M OCBOEHHs H30paHHOM
CIeLIHAJIbHOCTH HAa COBPEMEHHOM YPOBHE;
pa3BUTHE JIOTMYECKONO MBIIUIEHHS, AJTrOPUTMUYECKONW KYJbTYpbl, MPOCTPAHCTBEHHOrO BOOOPAKEHHs, MATEMAaTHYECKOTo
MbILIIEHUS! U MHTYMLIMU, TBOPYECKUX CIIOCOOHOCTEH, He0OXOAMMBIX JUIsl POJOIKEHUs 00pa30BaHUs U Ul CAaMOCTOSTE/IbHOM
JIeSITeJIbBHOCTH B 00J1aCTH MaTeMaTHKHU 1 e€ npuiokeHui B Oyayuiel npodeccuoHalbHOM 1@ TeIbHOCTH;
BOCIIUTAHHWE CPEJICTBAMU MaTeMaTHKU KYJbTYPbl JIMYHOCTH 4epe3 3HAKOMCTBO C MCTOPUEH pa3BUTUS  MaTeMaTHKH,
IBOJIIOLIMENH MaTeMaTUUeCKUX UeH; MOHUMAaHUS 3HAYUMOCTH MaTeMaTUKU I HAyYHO-TEXHUYECKOro rnporpecca.
yMEHHE TMPOBOANTL NPeodpa3oBaHust YUCIOBBIX U OYKBEHHbIX BbIPAXEHWH, BKIIIOUYAIOLIUX CTENEHU, paJuKalbl, Jorapupmbl 1
TPUTOHOMETPUUECKHE (PYHKLINH;
YMEHHUE CTPOUTH rpauKku QYHKIMH U BBINOJIHATH Mpeodpa3oBaHusi rpa)ukos;



¢ YMEHHE pellaTh palHOHajIbHbIe, MOKas3aTe/lbHble W JIorapuMUUecKHe ypaBHEHHMS M HEPaBeHCTBA, MPPALMOHAIBHBIE
TPUTOHOMETPUYECKHE  ypaBHEHUS, HMX CHCTEMbl, peliath MpocTeiillie KOMOMHATOPHbIC 3a]adl MeTONOM mepebopa,
HCHOJIE30BAHHEM H3BECTHBIX (POpMYJI, TpeyronbHuKa ITackasi, BoI4UcaAsTh KodpuimuenTsl 6uHoma HploToHa:

® MMETb MPEACTaB/ICHHE 00 aKCHOMATHYECKOM METO/IE; BAIETh [IOHSITUSIMU TPUTOHOMETPHUECKHE (Y HKLIHH; CTPOUTH MX
Tpa(uKK U YMETh NPUMEHSTH CBOHCTBA TPMTOHOMETPUUECKUX (Y HKLU [py peleHuy 3aaay;

. BJIAJIETh NIOHATHEM 00paTHas (yHKLUMS; IPUMEHSTh 9TO MOHATHE TIPH PeLIeHHUH 3a1ay;

o MPUMEHSATB NPY PELIEHNH 3a]1a4 CBOUCTBA (DYHKLMHA: YETHOCTb, IEPHOJMYHOCTD, OTPAHUYEHHOCTD,

. NIPUMEHSATD MPH PeLLCHUH 3a/1a4 npeoOpa3oBaHus rpaduKkoB (yHKLIMI;

. BJIAZICTL NOHATUAMH YUCII0BAs NOC/IEA0BATENLHOCTD, apU(METHYECKAsI K TeOMETPUYECKash IIPOrPecCHsi;

° PUMEHATD NP PELIEHUH 3a/1a4 CBOHCTBA U NPU3HAKK apU(DMETHYECKON U reOMETPUYECKOi POrpecCHii.

B noBceaHeBHOI U3HH M NIPH H3YYEHHUH APYTUX Y4eOHBIX MPEIMETOB:

@ OINPEAEINATL M0 IpauKaM U MCIOJB30BaTh JUIs PELICHHUs IPUKIAHBIX 3a1a4 CBOHCTBA PeabHbIX MPOLECCOB 1
3aBUCUMOCTEH (HauOOJIbIINE ¥ HANMEHBLIME 3HAYCHHS, [IPOMEXKYTKH BO3PACTAHMS U yOBIBaHUS (yHKLHH, MPOMEXYTKH
3HAKOIMOCTOSHCTBA, aCHMIITOTBI, TOYKH Neperuda, nepuos u T.1.);

e MHTEPIPETUPOBATHL CBOMCTBA B KOHTEKCTE KOHKPETHOMH MPAKTHUECKON CUTYaLIHUH;.

o ONpeNeNsTh M0 rpapukam npocTeiinne XapaKTepUCTHKH NEPUOMYECKHX NPOLIECCOB B GHONOIHH, YKOHOMHUKE, MY3bIKe,
PajMOCBA3H W 21P. (aMILINTY 1a, IEPHOA U T.11.) BraneTs nousituem GeckoneuHo y6biBaloLas reoMeTpuieckas porpeccus u
YMETb MPUMEHSATD €r0 NP PelleHUH 3a1ay;

. NPUMEHATD [ pelieHMs 3a1a4 TEOPHIO MPeIesioB;
® BJIAJIETh NOHATUAMU OECKOHEUHO OobliMe W GECKOHEUHO MaJlble YHCIOBbIE MOCIEN0BATENLHOCTH 1 YMETb CpaBHUBATh
OeckoHevYHO OosbIMe U 6ECKOHEYHO MaJlble M0CJIeI0BATEIbHOCTH;

° BJIAZIETD NOHATHAMM: 1POU3BOJHAS (DYHKLMH B TOUKE, NPOW3BOAHAS (DYHKINY;

° BBIMMCIIATD MPOU3BOAHBIC 3NIEMEHTAPHbBIX (DYHKLMH U UX KOMOWHALMIA;

° Hcene0BaTh PYHKLMU Ha MOHOTOHHOCTB M 9KCTPEMYMbI;



® CTPOUTDb I“p&(l}”l\’l'l A MPUMEHATDH K PELIEHHUIO 3a1a4, B TOM YHCJIC C napamMeTpoMm;

° BJIaJleTh MOHATHEM KacartejbHas K rpauky QyHKIIMK U YMETh IPUMEHATD €ro MpH peLieHnH 3aj1ay;
@ BJIAJIETh MOHATUAMMU 11epBOOOpa3Has PyHKLMS, OnpejleleHHbIH HHTErpat,
° npuMeHsTh Teopemy Hprotona—JleiiOHuLa U ee ciecTBH Ui peLUEHKs 3a/1ay.

B nosceaHeBHOM KH3HH H NIPH H3YYeHHH JAPYTHX y4eOHbIX NpeiMeToB:

° peliaTh NpUKJIaaHbie 3a1a4u U3 0Monoruu, GU3NKH, XMMHUH, SJKOHOMUKH H IPYTUX MPEIMETOB, CBA3AHHbIE C
UCClieIOBaHUEM XapaKTEPUCTHK IPOLIECCOB,

» HUHTEPNPETUPOBATH MOJTy4YeHHbIe pe3ynbTaTbiOnepupoBaTh OCHOBHBIMHU ONKUCATEIbHBIMH XaPAKTEPUCTHKAMH YHCIIOBOTO
Habopa, NOHATHEM IeHepasibHasi COBOKYITHOCTb U BBIOOPKOM U3 Hee;

° ONepUpoBaTh MOHATHIMH: YAaCTOTA U BEPOSTHOCTh COOBITHS, CyMMa U IIPOU3BE/IEHHE BEPOSTHOCTEH, BLIUMCIIATh
BEPOATHOCTH cOOBbITUM HA OCHOBE [10/icYeTa Yucjia UCXO0/10B;

° BJ1aJIETh OCHOBHBIMH MOHATHSIMU KOMOMHATOPUKH U YMETh UX MPUMEHSTH IPU PELUECHUU 3a/1a4;

® MUMETh NMpeJICTaBlieHre 00 OCHOBAaX TEOPHUU BEPOSITHOCTEM,;

o MMETh NPECTaBICHUE O IUCKPETHBIX U HEMPEPbIBHBIX CIIy4alHbIX BEJIMYHHAX U PACIIPE/IC/ICHUAX, O HE3aBUCUMOCTH
Clly4aWHbIX BEJIHYHH,

° MMETH MpeJICTaBJIeHUE O MATEMATHUECKOM OKUIaHUM U JMCTIEPCHU CITy4alHbIX BEJIUYHH;

® MMETb Ipe/ICTaBIeHHe O COBMECTHBIX PacIpele/IeHUsX CIIyHaiHbIX BEeJIMYUH;

® MOHMUMATH CYTh 3aKOHA OOJIBIIMX YKCEN U BBIOOPOUHOI0 METO/a H3MEPEHHs BEPOSITHOCTEH;

® MMeTb MPE/ICTABIEHHE O HOPMAIILHOM pacrpe/ie/ieHHH ¥ IIPUMepax HOPMabHO pacnpe/lesieHHbIX CIIyYanHbIX BEJHYNH;
o MMETD MPeICTaBICHUE O KOPPEISLUH ClIyYalHbiX BEJIMYUH.

B noBceAHEeBHOM KH3HU H NMPH H3YYEHHH APYIHX NpPeAMETOB:



® BBIYHCIIATD MIIK OLICHUBATH BEPOSATHOCTH COOBITHI B PeanbHOIT HKH3HH;
o BBIOMPATH METO/IbI MOAXO/ISILIErO NPEACTABIECHUS U 00paboTKH JaHHBIX
* Pewars pasnbie 3a1a4m N0BBILICHHOMH TPYAHOCTH;
¢ aHaM3MpOBATh YCIIOBHME 3a/1a4H, BHIOMPATh ONTHMANILHBIH METO/1 PELICHHS 3a/1a4l, PACCMATPUBAS PA3JTHUHBIE METOJbI:
® CTpOHMTb MOJIC/Ib PeLUCHHS 3a1a4H, NPOBOANTH J0KA3aTe/IbHbIC PACCYKACHHUS MPH PELICHUH 3a/1auK:
® pewarth 3a1a4u, TpeOyroluue nepebopa BAPHAHTOB, MPOBEPKH YCIOBHIA, BbIOOpA ONTHMAJILHOTO PEe3yJIbTaTa;
* AaHATM3MPOBATL M HHTEPIPETHPOBATD MOJYYEHHbIE PELICHHS B KOHTEKCTE YCIOBHS 3a/1auM, BRIOHPATD pelueHus, He
NPOTUBOPEYAILINE KOHTEKCTY;
¢ TIEPEBOMHTE NpPH PELICHHH 3a/1a4l HHPOPMALIMIO U3 OJIHOM (hOPMBI 3aMUCH B IPYTYIO, HCTIONb3YS NpyU HEOOXOAUMOCTH
CXeMbl, TabJIHLbI, TPa(UKH, TUarpaMMBl.

B noBceaneBHo# HKU3HM H IPH M3yYeHHH APYTHX NpeAMeTOB:

® PpelaTh NpaKTHYECKHe 3a/la4M M 3a[]a41 U3 APYTHX NPEIMETOB
¢ BJIACTH NOHATHEM r€OMETPUYECKHE MECTa TOYEK B MPOCTPAHCTBE U YMETh IPUMEHSTh X JUIs PELLEHUS 3a/1a4;
® YMETb IPUMCHATD /IS PELICHUS 3a/1a4 CBOMCTBA MJIOCKUX M ABYIPAHHBIX YIJIOB, TPEXIPaHHOIO yIiia, TEOPEMbl KOCUHYCOB U
CHHYCOB JUIsl TPEXTPAHHOIO yIJia;
¢ BIaACTb MOHATUEM MEPICHAMKYIISPHOE CeYEHHE NPU3MbI U yMEThb IIPUMEHSATh €10 MPH PeLeHHH 3a/au;
WMETb NMPEACTaBIEHHE O IBOHCTBEHHOCTH MPABUIILHBIX MHOIMOTPAHHHKOB;
BIA/ICTb MOHATHAMU LCHTPAJIbHOE W NapajlieibHOe NPOEKTHPOBAHUE H IIPUMEHSTHL MX NPH IOCTPOCHHHU CeUeHHil
MHOTOIPaHHUKOB METO/IOM MPOEKIHiA;
¢ MMCTb NIPEIICTAB/ICHHE O PA3BEPTKE MHOIOIPaHHUKA M KpaTYaiIleM [1yTH Ha NOBEPXHOCTH MHOIOIPAHHHKA;
® HMMETh MPEJACTABIEHUE O KOHUYECKUX CeUCHHSIX;
® MMETb NPEACTABNICHHE O Kacalowmxest cepax 1 KOMOMHALIMKM TeNl BPALEHUs  YMETh IPUMEHSTh UX [PH PELICHHH 3a/1a4:



NPUMEHSATD [IPH PELLEHUH 3a1a4 (POPMYJTy PacCTOSIHUS OT TOYKH J10 MIOCKOCTH;

B/IaJICTh Pa3HbIMK CIIOCOOAMH 3alaHUs NPAMOi YPaBHEHHUSIMU M YMETb [IPUMEHSTH [P PELLICHUH 3a/1a4;

NPUMEHATD [1PH PELLICHUH 3a/1a4 W J10Ka3aTe/IbCTBE TEOPeM BEKTOPHBIH METOA U METO/1 KOOPIMHAT;

MMeTb npejcraslieHre 06 akchomax oobema, NpUMeHsTh (GopMyIibl 06HEMOB NPSMOYTOJILHOTO Mapaiesenuneia, Npu3Mbl 1
MUpaMu/ibl, TETPadApa NpU pelleHuU 3a1au;

MPUMEHSATH TEOPEMbl 00 OTHOLIEHUAX 00BEMOB IPH PelIEHUH 3a/1a4;

NPUMEHATb UHTEIPa /UIsl BbIYUCIICHHUSI 00BEMOB U MOBEPXHOCTEH TN BpallleHHsl, BbIYMCICHUS TIOMIAAN chepruuecKoro nosca
1 oObema LapoBoOro ¢Jos;

MMETh NPEICTaBICHUE O IBUKEHUSX B MPOCTPAHCTBE: NapajllejIbHOM MepeHoce, CHMMETPHUH OTHOCHTEJIBHO MIOCKOCTH,
LIEHTPpalbHOH CUMMETPHH, [I0BOPOTE OTHOCUTENBHO MPSIMOI, BAHTOBOI CHMMETPHH, YMETDH MPUMEHSITh UX NPU PELLIEHUH
3ajay;

MMETH NPEJICTaBIeHUE O MJIOIIAIH OPTOrOHANBHON MPOEKLIUK;

MMETb NPEACTABJICHUE O TPEXTPAHHOM W MHOIOIPAHHOM YIJle U IIPUMEHATh CBOMCTBA MIOCKUX YIJIOB MHOTOTPAHHOIO yrja
pU pellIeHnH 3a/1ay;

MMeThb Mpe/ICTaBICHUs O MPeodpa3oBaHUK NOJ00US, TOMOTETHH U YMETb TPUMEHSTH HX MPU PEILIEHUH 3a/1a4;

YMETh peliaTh 3a/1a4y Ha MIOCKOCTH METOAaMHU CTEPEOMETPHH;

YMETb NMPUMEHSTH (OPMYJIbl 00BEMOB MPH PELIEHUH 3a/1ay.

B noBceaHeBHOM KM3HH M NIPH H3YYEHUH JAPYTHX NPEAMETOB:

COCTaBJIATh C UCIIOJIb30BAHUEM CBOMCTB M€OMETPUUECKUX (PUIYp MaTeMaTHYeCKUe MOJIEJH [UIs PeleH s 3a/1a4
NPaKTUYECKOro XapaKTepa v 3a/1a4 U3 CMeXHbIX JAUCLMIIMH, UCCIIe0BaTh M0JyHEHHbIE MOJIC/IW U UHTEPIIPETUPOBATh
pe3ynbTaT

Bnanetb noHATHSAMH BEKTOPbI U KX KOOPAMHATBI;

YMETh BbINOJIHATE ONEpauny HaJl BEKTOPaAMH;

MCTIOJIb30BATh CKAJIIPHOE NMPOU3BEACHHE BEKTOPOB MPU PELIEHUH 3a/1a4;



¢ [PUMEHATbL ypaBHEHHE IIOCKOCTH, (JOPMYJTy PacCTOSTHUS MEK/LY TOUKAMH, ypaBHEHHE cephbl NPH PEUICHHH 3a/1au;

¢ [PUMEHATb BEKTOPbI H METO/1 KOOPJMHAT B MPOCTPAHCTBE MPH PeLIeHUN 3a1a4

e Mmerts npejcraBieHe O BKAJE BbIAAIOIIMXCA MATEMATHKOB B pa3BUTHE HAYKH;

® [IOHUMATh POJIL MaTeMaTUKKH B pa3BuTHU Poccu

® Mcnosnp30BaTh OCHOBHbIE METO/IbI JOKA3aTENILCTBA, MPOBOJIMTh JOKA3ATEIbCTBO U BbIMOIHATL ONPOBEPKEHHE;

¢ TPUMEHATb OCHOBHbIE METO/1bl PEILIEHUS] MaTEMAaTHYECKHUX 3a/1a4;

® Ha OCHOBE MaTEMaTHYE€CKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XapaKTepH30BaTh KPACOTY U COBEPILIEHCTBO OKPYKAIOIEr0 MUpa M
MPOM3BEAEHUM UCKYCCTBA;

® TPHMEHATH NPOCTEHIINE IPOrPAMMHbIE CPE/ICTBA U 3MEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI TPH peLeHun
MaTeMaTUYeCKHX 3aj1ay;

¢ T[0JIb30BAaTLCA MPUKIIAIHBIMU MTPOrpaMMaMK M IIpOrpaMMaMK CUMBOJIbHBIX BRIYMCIICHUH U1 MCCIIE0BAHUS MaTeMaTHYeCKUX

00BEKTOB
Copepxkanune yueOHOro Kypca

AnrebOpa u HaYa/1a aHAJIM3A

IloBropenue. Pemenue 3anay ¢ Hernonb30BaHWeM CBOWCTB YKMCeN U CUCTEM CUHCIICHHS, JETMMOCTH, 106l 1 yacTeii, MPOLIEHTOB,
MoJynel uucel. PelueHue 3a1a4 ¢ HCONb30BaHIEM CBONCTB CTeNeHel M KOpHe, MHOrOUIeHOB, MpeoOpa3oBaHuii MHOrOUIEHOB
W JIpoOHO-pallMOHAIbHBIX BbipakeHWH. PellleHue 3amady ¢ MCHOJIB30BAHUEM rpajaycHod mepbl yria. Moayib yuciaa W ero
cBoKcTBA. PelueHne 3anau Ha JBMXKEHME W COBMECTHYIO paboTy, CMeCH M CIIaBbl C MOMOLUbBIO JIHHEHHBIX, KBaJIpaTHbIX U
ApoOHO-paLMOHANLHBIX YpaBHEHUI M MX cucTeM. PeleHue 3a1a4 ¢ MOMOLIBIO YHCIIOBbIX HEPABEHCTB U CHCTEM HEPaBEHCTB C
O/IHOH TEePEeMEeHHOM, ¢ NMPUMEHEHHEM H300paXeHHs YHUCIIOBBIX NPOMEKYTKOB. PellleHHe 3ajad ¢ MCIIONBb30BAHMEM YHCJIOBBIX
GyHkumit v ux rpapukoB. Mcnonb3oBaHue CBOWMCTB M rpaguKoB JIMHEHHBIX W KBAaAPaTHUHBIX (YHKIHI, 0OpaTHOI

MPOMOPLUUOHATLHOCTH U DYHKLHMH =+/x . ['papuueckoe peuienne ypaBHeHuit U HepaBeHCTB. Mcrnonb3oBanue onepaiuii Haj

MHOXXeCTBaAaMHU M BbICKa3bIBaHUsIMU. Mcnosib3oBaHue HEPABEHCTB H CHUCTEM HEPABECHCTB C OJIHOM nepemeHHOH, HYHUCITIOBbIX
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MPOMEXKYTKOB, HX O0ObeAMHEHWI M nepecevueHuid. I[lpumenenuwe npum pewieHUM 3a1ad  CBOHCTB  apU(METHYECKOH |
reOMEeTPUYECKON MPOrpeccHH, CYMMUPOBaHKs OECKOHEUHONH CXOAsLIEeH S NreOMETPHUYECKOM MPOrpeccuH.

MHoxecTBa (YMCIOBbIE, reoMeTpuuecKuX (uryp). XapakTrepucTHYECKOe CBOMCTBO, J€MEHT MHOKECTBa, MYCTOE, KOHEYHOE,
OeckoneuHoe MHoxkecTBO. CriocoObl 3anaHus MHokecTB [loaMHOKecTBO. OTHOLUEHMS [IPUHAUIEKHOCTH, BKIIOYEHMS,
paBeHcTBa. Onepauun Hag MHokecTBaMu. Kpyru Ditniepa. KoHeuHble 1 6eCKOHEUYHbIE, CHETHBIE U HECUETHBIE MHOKECTBA.

UcTUHHBIE W JI0XKHbIE BbICKa3blBadHHUA, OII€pallMkd HaJ BbICKA3blIBAHHUAMMH. Anreﬁpa BbICKa3bIBaHUM. (CBsi3b BbICKa3blBaHWI C
MHOXXECTBaMH.

3akoHbl JIOruku. OCHOBHBIE JIOTHYECKHE [paBuyiia. Pemenue Joruyeckux 3a7a4 € UCIIOJIb30BaAHUEM KPYIoOB 9?1.]']8]3&1, OCHOBHBIX
JIOTHYECKHUX [MpaBuIl.

YMmo3zakmouenus. ObocHOBaHUS M J0Ka3aTeslbCTBO B MateMaTuke. Teopembl. Buibl mMatemarnueckux yTBepkaeHWi. Buppl
J0Ka3aTejbCcTB.  MaremMarnyeckas MHAYKUMsA.  YTBepkKAeHMsi: oOparHoe JaHHOMY, [POTUBOMNOJIOXHOE, 00paTHoe
MPOTUBOIONIOXKHOMY JaHHOMY. [IpU3HaKk ¥ cBOMCTBO, HEOOXOAUMBIE U JIOCTATOUHbIE YCIOBHUSIL.

OcHoBHas teopema apumetrku. Octatku U cpaBHenus. Anroput™ EBknuza. Kuraiickas Teopema 06 octarkax. Manas Teopema
(bepma.. DyHkuus Diinepa, HUCIIO U CyMMa JIeJIUTelIeil HaTypajibHOro YKCIIa.

Panuannas mepa yriia, TPMIOHOMETpHYECKas OKpY»KHOCTb. TpuroHomerpuyeckue (yHKUMM uucen W yrioB. Dopmyiibl
MPUBE/ICHUS, CIIOXKEHHUS TPUIOHOMETPUYECKUX (PYHKLMH, (OpMyJibl JBOMHOrO M MOJIOBUHHOro aprymenta. llpeoGpasosanue
CYMMBI, Pa3HOCTH B [POU3BE/IEHUE TPUTOHOMETPHUYECKUX (DYHKLMH, U HA00OpPOT.

Hynu QyHKuMH, NIPOMEXYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb. Haubousbiiee M HauMmeHbllee 3HavyeHue (QYHKLUUH.

INepuopuyeckue GyHKUMM ¥ HAMMEHBIINH neproA. YeTHble n HeveTHble PyHKUMK. DYHKIMHE «IPOOHAs 4acTh YucHay y=1{x| u

«Hejias 4acTtb HMuciia» .'l":[X] §



Tpuronomerpuyeckne (GyHKLUMH 4MCIOBOrO apryMeHTa y=cosx , y=sinx , yp=tgx , y=ctgx . CBoiicTBa M rpaduxu

TPUTOHOMETPUUECKUX (PYHKIIHIA.

Ob6patHble TpUroHOMETpHUeCKHe (DYHKLMM, MX [JaBHblE 3HAYeHMs, CBoiicTBAa M rpaduku. TpHroHOMeTpuUecKHe YpaBHEHHS.
OnHoponHble TPUrOHOMETpHYECKHE YypaBHEHHs. PelleHue MpocTeilMX TPUTOHOMETPUUECKMX HepaBeHCTB. [IpocTeiiiine

CHCTEMbI TPUTOHOMETPUUYECKHUX YpaBHEHHIA.

Crenenb ¢ neHCTBUTENBHBIM IOKa3aTejeM, CBOWCTBA cTereHu. IlpocTeiiliMe nokasaTenbHble YpaBHEHMS M HEpaBEHCTBA.
[NTokasarenbnas GyHkums U ee cBoiicTBa U rpaduk. Uucno e u GyHkuus y=c' .

Jlorapudwm, coiictea norapudma. JlecsTudHblil U HaTypaibHbii norapudm. [Ipeobpasosanue JorapudMUUECKUX BBIPAKEHHIA.
Jlorapugpmuieckue ypaBHenus u HepaBeHCTBa. Jlorapupmuueckas pyHKLHMS U ee CBOICTBA U rpadHK.

Crenennas ¢yHkuus U ee cBoiicTa U rpaduk. MUppauuoHanbHble ypaBHEHHs.

[lepBuuHble npeACTaBIeHHS O MHOXECTBE KOMIUIEKCHbIX uucen. JleHcTBUS ¢ KOMIUIEKCHBIMM uuciamu. KOMIUIEKCHO
conpsbkeHHble yucna. Moaynb u aprymeHT yucna. TpuroHomerpudeckas Gopma KOMIIEKCHOTO uucia. Pelienne ypaBHeHuit B

KOMITJIEKCHBIX YHCJ1ax.

Meron uHTEpBaIOB ISt pellenus HepaBeHCTB. [IpeoOpasoBanus rpaduKkoB GYHKUMIHA: CABUT, yMHOKEHHE HA YUCIO, OTPaKEHHe
OTHOCHTEJIBHO KOOpAMHATHbIX ocei. ['paduyeckre MeTonpl pellleHUs ypaBHEHMIl W HepaBeHCTB. PeuieHwe ypaBHeHHWil u
HEPaBeHCTB, COJEPKALMX NEPEMEHHYIO [10]] 3HAKOM MO/TYJIS.

Cucrembl 1MoOKasaTeNbHbIX, JOrapuGpMUUECKUX U HPPALMOHANILHBIX ypaBHeHHH. CUCTEMbI NOKA3aTENbHbIX, JOrapi(pMUIECKUX |

MppaLlMOHAJIbHBIX HEPABEHCTB.
B3anMHo obpaTHble pyHKUMH. ['paduky B3auMHO 0OpaTHBIX (PyHKIMIA.

YpaBHeHHs!, CUCTEMbl YPABHEHUH C [1apaMETPOM.



®dopmyna bunoma HbioroHa. Peuienue ypaBHeHMil creneHu Bbllie 2 criequalbHbIX BWaoB. Teopema Buera, Teopema besy.
[TpuBoaAKMMBIE W HENPHBOAMMbIE MHOTOUWIeHbl. OcHOBHast Teopema airedpel. CuMMeTpHuecke MHOrousieHsl. Liegouncinertpie 1
[1eJI03HAYHbIC MHOTOYJIEHBI.

[Nonsitie npeaena ¢pyHkuuu B Touke. [ToHstie npenena GpyHkunu B 6eckoHeUHOCTH. AcuMNTOThl rpapuka Gpynkuun. CpaBHenHe
OeckoHeuyHO Malibix M OeckoHeuHo Oonbiuiux. HenpepbiBHOCTh ¢yHkumu. Cpoiicta HenpepbiBHBIX (yHKHIMH. Teopema
Beiiepiurpacca.

Juddepenunpyemocts GpyHkuuu. [lpoussoaHas ¢yHkuuu B Touke. KacarenbHas k rpaduky (yHkuuu. I'eomerpuyeckuii u
busnyeckuii cMmbica npousBoaHoi. [Ipumenenue npoussoaHoi B ¢usuke. [IpousBoausie snemeHTapHbix GyHkuuid. [IpaBuna

nuddepeHHpoBaHus.
Bropas npou3BoHasi, ee reoMeTpuUecKuii U PU3NUECKUI CMbICII.

Touku 3KCcTpeMyMa (MaKkCHMymMa U MHHMMYyMa). MccnenoBanue aneMeHTapHbIX PYHKIMI HA TOUKU IKCTpeMyMa, HauboJibluee U
HauMeHblllee 3HaYeHKHe ¢ MOMOILbI0 Npou3BoaHON. [TocTpoenue rpagukoB GyHKLUMIA ¢ MOMOLLBIO MPOU3BOAHLIX. [Ipumenenue
NPOU3BOJIHOM MpH pelleHuM 3a1a4. HaxoxaeHue skeTpeMyMoB (DyHKLMI HECKOJIIBKMX [TEPEMEHHBIX.

IlepBooGpasHas. Heonpenenennsiii uHTerpain. IleppooOpasubie snemeHTapHbix GyHKUMi. [Tnomwans KpuBoJMHEHHOR Tpaneuuu.
dopmyia Hetortona-Jleitbnuna. OnpeneneHublii uuTerpai. Beiuucnenue niomazaei niockux Gpuryp u o0beMoB Tell BpallleHHs ¢
MOMOLLIbIO UHTErpaJla..

MeTo/ibl pelleHns (yHKLIHOHAIbHBIX yPaBHEHUI U HEPABEHCTB.

I'eomerpus
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[loBropenue. Peumienue 3ajiau ¢ HCroJib30BaHdeM CBOWCTB (uryp Ha miockoctd. PelleHue 3agad Ha JIOKa3aTenbCTBO W
MOCTPOEHUE KOHTpIpuMepoB. [IpumeneHne npocTedinx Jorudeckux npasui. PeleHue 3aaayd ¢ UCIONbL30BAHHEM TEOpPEM O
TPEYroJIbHUKax, COOTHOLUEHUI B MPSAMOYrOJIbHBIX TPEYroJbHUKAX, (JaKTOB, CBA3aHHbBIX C YEThIpEXyrojibHukamu. Pelenue 3aaaq
C MCIIOJIb30BaHKUEM (aKTOB, CBS3aHHbBIX C OKPY)KHOCTAMHU. Pelienue 3ajay Ha U3MepeHHsl Ha TUIOCKOCTH, BBLIMHCIEHUS JUIMH M

ruiowiaiei. Pelenue 3a1a4 ¢ nomMolubi0 BEKTOPOB W KOOP/MHAT.
Harnsnnas crepeometpus. [lpusma, napamienenunes, nupaMmuaa, TeTpasip.

OcHoBHbIE OHATHS TEOMETPUH B MPOCTPaHCTBE. AKCHOMBI CTEPEOMETPUH U ClieacTBHsl U3 HUX. [ToHsiTHe 00 akcnomarnyeckom

METOJE.

Teopema Menenas ans terpasjpa. [loctpoeHne cevueHHid MHOTOrpaHHUKOB METO/IOM cie/ioB. LleHTpaibHOE npoeKTHpoBaHue.
[TocTpoenue ceueHuit MHOrOrpaHHMKOB METOIOM MPOEKLIMH.

CkpemmBarolecs npsiMbie B MPOCTPAHCTBE. Y0 MeKAY HUMHU. MeTo/ bl HaXOXKIEHHUS PACCTOSHUI MEeX/1y CKpellMBalOIIUMUCS

MpsAMBIMH.

Teopembl 0 nmapannenbHOCTH NPAMbBIX U TUIOCKOCTEH B npocTpaHcTBe. [lapannenbHoe npoeKTUpoBaHue U M300paxeHue QUryp.

['eomerpuyeckue mecta Touek B MPOCTPAHCTBE.

[lepnenaukynspHocTs npssMoil M nuiockocTd. OpToroHanpHOe IpoekTHpoBaHue. HakiioHHble M npoekuuu. Teopema o Tpex

nepreHauKyspax.

Buasl Tetpasnpos. OpToueHTpUUECKUit TeTpasp, KapKacHblid TeTpadap, paBHOrpaHHblid TeTpasap. [IpsamoyronbHbiii TeTpasap.
Menuanbl 1 GUMeIHaHbl TeTpadipa.

}_IOCTpaHBaHHe TeTpasjapa A0 napaijeienuneaa.

Paccrosinus Mexay purypamu B npoctpaHcTse. OOLIMI NepreHnKyJIsp JByX CKPELBAIOLIUMXCS MPAMBbIX.
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Yrnel B npoctpanctse. IleprieHauKkyisiphbie riockocTd. Ilnowans opToroHanbHoi npoekuud. IleprneHankynsapHoe cevenue
npu3Mbl. TpexrpaHHbiii ¥ MHOrorpaHHbiii yroj. CBoiicTBa NJIOCKMX YIJIOB MHOrorpanHoro yria. CBOHCTBA MJIOCKHX H
JABYTPaHHBIX YIJI0OB TpeXrpaHHoro yrina. Teopembl KOCHHYCOB W CHHYCOB JJIsl TPEXIPAHHOIO yIia.

Buibl MHOrorpaHHukos. Pa3BepTku MHOrorpaniuka. Kparuaiiue nyTd Ha MOBEPXHOCTH MHOTOrpaHHHKA.
Teopema Ditnepa. [IpaBuiibHble MHOTOINPAaHHUKH. JIBOMCTBEHHOCTD MPABUIIbHBIX MHOIOIPAHHHUKOB.
[Tpusma. [Mapannenenunen. CoiicTBa napamiesenurnea. ITpsamoyrosibHeiil napanienenure/. HakjaoHHbie TPU3MBI.

[Mupamuaa. Bujsl nupamu. DieMeHTbI NpaBuibHON nipamibl. [IMpamMubl ¢ paBHOHAKIOHEHHBIMI pedpaMu M IpaHAMH, HX
OCHOBHbIE CBOHCTBA.

[Tnouaam noBepxXHOCTEH MHOIOINPaHHUKOB.

Tena BpallleHHs: LMAMHAP, KOHYC, wap W cpepa. Ceuenus LUIMHApPA, KoHyca M wapa. lllapoBoii cermMeHT, LIapOBOH CIOM,
1LIapOBOM CEKTOP (KOHYC).

YceueHHas nupaMuja U yCeueHHbIH KOHYC.

DnemenThbl chepuueckoit reomerpun. Konnveckue cevenus.

KacarenbHble npsiMble 1 1iockocTu. Brivcannsle u onucannbie cpepsl. Kacarommecs cpepbl. KomOnnauum te BpalieHus.
BekTopb! 1 KoopanHaThl. CyMMa BEKTOPOB, YMHO)KEHHE BEKTOpA Ha YMCHO. YTroa Mex 1y Bektopamu. CKalspHoe Npou3BeIeHHE.

YpaBHeHue nnockoctd. PopMmyna paccTOSHUS MeX1y Toukamu. YpaBHeHue cgepbl. Popmysa paccTOsSHHA OT TOUKH J0
miockocTh. CriocoObl 3a1aHus NPSAMON YPaBHEHHUAMM.

Pelenue 3aaa4 v 10Ka3arejibCTBO TEOPEM C MMOMOLILI BEKTOPOB H METOIOM KOOPJHUHAT. DJIeMEHTbI reoMCeTpHH Macc.
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[onsirne ob6bema. OO6beMbl MHOrorpanHukoB. OOGbeMbl Tel BpallicHHs. AKCHOMbI oObema. BbiBoj (Gopmyn ob6beMOB
NpAMOYIOJIbHOTO Tapajjienenunesa, npu3Mbl ¥ nupamujibl. Dopmynbsl s HaxoxkaeHUs obbema Tetpasjpa. Teopembl 06

OTHOLLIEHHSIX 00 BEMOB.

[punoxeHust uuTerpana K BbIYHCICHHIO 0OBLEMOB W MOBEPXHOCTeH Tesn BpatueHus. [Lnouans chepuueckoro nosica. Od6wvem

lapoBoro cjios. [Ipumenenne o6beMoB npu pelnennu 3aaay.

[Tnouwanb chepsi.

PassepTka uununapa u xonyca. [lnowans noBepxHOCTH LUIUHAPA H KOHYCA.

KomOuHaumuy MHOrOrpaHHUKOB W TeJl BpallleHHs.

INonobue B npocTpanctse. OTHOLIEHHE 0GBEMOB U MLIOIIAEH MOBEPXHOCTEH MOA0GHBIX UTYD.

,ﬂBH}KEHHﬂ B IIPOCTpPaHCTBE:. Hﬂp&ﬂﬂeﬂbliblﬁ MEPEHOC, CUMMETPUsS OTHOCHTEJIbHO I1JIOCKOCTH, HEHTpa/lbHasA CUMMETPHs, MOBOPOT

OTHOCHUTEJIbHO MPSIMOIA.

ﬂpeo6pa3OBaHHe ﬂOﬂOﬁHH, romoretus. PeineHue 3a1a4 Ha IJTOCKOCTH € UCTI0JIb30BAHHEM CTEPECOMETPUYECKHUX METO/10B.

BepositHocTh M cTaTHCcTHKA, JI0orHKa, Teopusi rpagoB H KOMOHHATOPHKA

[Tosropenue. Mcnonb3oBanue Tabiuil ¥ gMarpaMm Juisi peacTaBIeHus! AaHHbIX. Pelienne 3a1ay Ha NPUMEHEHHUE ONUCATENIbHbIX
XapaKkTePUCTUK YMCIIOBBIX HAOOPOB: Cpe/IHKUX, HAUOObILIEro U HAMMEHbILErO 3HAYEeHHUs], pa3Maxa, TUCMepCHH U CTaHAAPTHOrO
OTKJIOHEHHMsI. Bbrumciienue 4acTor M BeposiTHOCTeH COOBITHH. BbluMcieHue BEepOSTHOCTEH B OMBITAX C pPaBHOBO3MOKHbIMHU
SJIEMEHTapHbIMU  McXoaamu. HcnonbzoBanue kKOMOMHATOpUKH. Bbluncienne BeposiTHOCTelH  HE3aBUCHMBIX  COBBITHIA.
Vcnonb3osanne opMyIibl clioKeHUst BepOSTHOCTeH, anarpamm Diinepa, jepeBa BEpOSTHOCTEH, dhopmyibl bepuyu.
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BeposTHOCTHOE POCTPAHCTBO. AKCHOMbI TCOPHH BEPOSTHOCTEH.
VenoBHas BeposiTHOCTb. [IpaBuiio ymuoxenuns seposTHocTei. Popmyiia MonHOH BEPOSTHOCTH. dopmyna baiieca.

@opMbl OpraHu3alHH Y4eOHOro npouecca: WH/IMBHlyalbHble, TPYINOBbIe, HHAMBUAYATbHO-TPYNINOBLIC, (poHTANBLHBIE.
Ha ypokax MCrosib3yroTcs Takie GOpMbl 3aHATHI KaK: NPAKTHYECKUE 3aHATHS, TPEHWHTS KOHCYJIbTallhs

Buabl yueOHOH JeATEJBHOCTH Ha YpPOKax MaTeMaTHKH. Uccnenosanune. Biaumonposepka, camonposepka. llouck,
oOHapyKeHHe OIIMOOK JIOTHYECKOro M apu(pMeTHYEeCKOro xapaxrepa. Tectuposanue. Ilpaktudeckas aesatesbHOCTb. [Tonck
HeoOX0/1MOil HH(pOpMaLMK B y4eOHOIl 1 CripaBOYHOM nuTepatypbl. B T€XHOIOTHH NPOBE/CHUA 3aHATUI NPUCYTCTBYET DJIEMEHT
[MepeKpPecTHOH M CaMOIMPOBEPKH, KOTOPbIH NPEAOCTaBISET y4allMMCS BO3MOKHOCTb CaMMM TMPOBEPUTD, KAk HMH YCBOEH
n3ydyeHHbli Matepuan. PopMaMU KOHTPOJS, BBIABISIOLIEro MOJATOTOBKY yYalLMXCs, CITyKaT KOHTPOJIBLHBIC, CaMOCTOSITEJIbHBIE
paboThbl, TECTBI, YCTHbIE COOOLIEHUS yHaLLNXCs

Pacnipeaesienne TeM no KJjaccam

Knacc | Temsl [TpuMepHOE KOJIMYECTBO YacoB
Auiredpa 1 HAYAJ1a MATEMATHYECKOI0 aHAJIN3A
10 JleiicTBUTE/IbHBIE YHCTIA 12
PaLMoHalbHbIE YpaBHEHHs U HEPABEHCTBA 18
Kopens crernenu n 12
CTreneHb MOJIOKUTEJILHOIO YHCia 13 1
Jlorapudmsl 8
[Moka3areibHbie W JjorapupMuuecKre ypaBHEHHs U HEpaBeHCTBA '- 11
_TpHrOHomeTpnquKHe (opmyJbl. TpuroHomerpuueckue GyHKUNK 46
JINeMEHTbI TEOPUU BEPOSATHOCTEH - |10
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il [loBropenue kypca 10 knacca 10 i
I'eomeTpus _ B
10 Hekotopbie cBeieHHs U3 niaHnMeTpHy N 8
BBenenue. AKCUOMBI CTepeomeTbnn U UX CNeJICTBUS 5
[lapannenbHOCTB NPAMBIX U MJ10CKOCTEH 17
[leprnienaAuKyASIpHOCTB MPAMBIX M NIOCKOCTEN 19
MHororpaHHuKH 15
3akimounTeNIbHOE NOBTOPEHHE TeM reomeTpun 10 knacca 6
Anrebpa H HaYa/Ia MATEMAaTHYECKOI'0 AHAJIH3A
I DyHKUKK ¥ UX rpadUKu 9
[Ipenen GpyHKUMU U HETIPEPHIBHOCTH X
ObpatHble GyHKLIHN 6
IlpousBoaHas 10
IIpumenenue npon3Bo iHO¥ 15
[lepBooGpasnas u uHTerpa 13
PaBHOCHIBHOCTB YpaBHEHHI U HEpABEHCTB 4
YpaBHeHus - cieacTBus 8
PaBHOCHIIBHOCTD ypaBHEHHIT U HEPABEHCTB CHCTEMAaM 12
PaBHOCMIIBHOCTB ypaBHEHHI HAa MHOXKECTBAX 6
PaBHOCHIIBHOCTH HEPAaBEHCTB HA MHOKECTBAX 6
MeTo1 npomMexyTKOB /sl ypaBHEHHI U HEPAaBEHCTB =)
Mcnonb3oBanue cBOHCTB (DyHKLMIT MIPH peLIeHWH ypaBHEHNH U HEPABEHCTB 5
CucTeMbl ypaBHEHMH ¢ HECKOILKUMU HEN3BECTHBIMH B 7 B
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VpaBHEHHUS, HEPABEHCTBA M CHCTEMbI C MTapaMeTpaMi 4
KommnuiekcHble uncna - 8 _
Teopust BeposiTHOCTH 8 -
[ToBTopenue kypca 11 kiacca S 10 -
- I'eomerpusi

11 BekTopbl B npocTpaHCcTBE 3 o
Metoa KoopAuHAT B IPOCTPAHCTBE 15
L{unuHap, KOHyC U wap 16
O6bMBI TEN 16
3aKIHOUUTENILHOE MOBTOPEHHE NMPU MOATOTOBKE YHaLMXCsl K HTOrOBOH 15
aTTecTaluM N0 reoMeTPHUU

'El'eH I/ICOBa I'Io;mmcaHo
undpoBon

CBeTﬂa HQ  noanucbio:

Ienncosa CBeTnaHa

Anekca HO AnekcanaposHa
HNata: 2023.02.14
OBHad 10:57:38 +04'00"
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