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1. IOSACHUTEJIBHASA 3AIIMCKA
1.1. OOmas xapakTepucTHKA MPOrpaMMbl

[Iporpamma yuebHOro nmpeamera «MaTemaruka: anrebpa M Hayajla aHaJIN3a, TE€OMETPUS»
(6a3oBBI ypoBeHB) mpemHaszHadyeHa s ydamuxcs 10-11 kiaaccoB MOBY «COIIl «llentp
oOpazoBanus «KynpoBoy.

[Iporpamma cocraBieHa Ha OcCHOBE TpeOoBaHuit denepanbHOro rocy1apcTBEHHOTO

00pa30BaTENILHOTO CPeIHEro 0011ero 00pa3oBaHus 1 C yIETOM AaBTOPCKOM y4eOHOM
nporpammsbl T.A. Bypmucrposoii:

e Anre0Opa u Havyasa MaTeMaTudeckoro ananusza. COOpHUK pabovHX Mporpamm.
10—11 xmaccsr : y4e6. mocobue my1st o0meodpazoBar. opraHnu3aiui : 6a30BbIi 1
yray6:. ypoBuu / [cocT. T. A. BypmucrpoBa]. — 2-e usn., nepepad. — M. :
IIpoceemenue, 2018. — 143 ¢. — ISBN 978-5- 09-053869-5.

e T'eomerpus. COopHuk pabounx nporpamm. 10—11 knaccel. bazoBsiit 1 yray0ur.
YPOBHH: yuel. mocobue ajis yaurtesneid oomeodpa3oBat. opranu3anuii / coct. T.
A. bBypmuctpoBa. — M. : IIpocsemnienue, 2015. — 143 ¢. — ISBN 978-5-09-
019599-7.

[Iporpamma siBJISIETCS MPEIMETHOIA.

[Iporpamma paccuntana Ha 2 roga o0y4yenus. OOmiee koaruecTBo yacoB 462. Ha peanusanmio
y4eOHOro mpeaMeTa OTBOAMTCS 7 4dacoB B Hemenmto B 10 kiaccax m 7 vacoB B Heaemoo B 11
KJ1accax.

1.2. Ileas u 3a7a4u NPOrpamMMbl
esab nporpamMmbI:
o0ecrnieueHre BO3MOXKHOCTH MCTIOIb30BaHMS MATEMaTHUECKUX 3HAaHUN U YMEHUH B
MOBCEIHEBHOM JKU3HU U BO3MOXKHOCTH YCIEIIHOTO IPOAOKEHUs 00pa30BaHus 10
CHEINAIbHOCTSIM, CBSI3aHHBIM C MPUKIIATHBIM UCIIOJIB30BAaHUEM MAaTEeMAaTHKH, a TakK ke
OCBOCHHE MPEIMETA HAa BHICOKOM YPOBHE ISl CEPbE3HOTO U3YUEHUSI MATEMAaTUKU B By3€
U 00peTeHre MPAKTHUECKUX YMEHUHN 1 HaBBIKOB MATEMATHUECKOTO XapaKTepa,
HEOOXOUMBIX JIJISl YCIIEITHON TPO(EeCCHOHATEHOM e TEIIbHOCTH.
3agauyu nporpaMmsbi:

e «IPENOCTaBIATH KAXKIOMY OOYyYaromeMycsi BO3MOXHOCTb JIOCTHXKEHHUS  YpOBHS
MaTeMaTUYeCKNX 3HAHWUW, HEOOXOAUMOTO I JaJbHEHIIeH YCIEeNHOW JKU3HU B
o0111eCTBEY;

e «oOecneunBaThb HEOOXOJMMOE CTpaHe YHCIO BBINYCKHUKOB, MaTeMaTH4yecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsi TPOJODKCHHS OOpa3oBaHUS B Pa3IUYHBIX
HANPaBIICHUSAX W [N TMPAKTUYECKOW  JCSITENbHOCTH, BKIIOYAas MPENOJaBaHUE
MaTeMaTHKH, MaTeMaTU4YeCKUe HCCleloBaHus, padotry B chepe HH(POPMAIMOHHBIX
TEXHOJIOTHM U IP.»;

e «B OCHOBHOM OOIIeM M cpeiHeM oO0IeM o0pa3oBaHUM HEOOXOAMMO MPETyCMOTPETh
MOJTOTOBKY OOYYaromMXcs B COOTBETCTBHM C MX 3alpocaMH K YpOBHIO MOJTOTOBKU B
chepe MaTeMaTHYECKOT0 00pa30BaAHUSY.



N3ydyenne mnpenMerHoi obmacth "Marematuka' Ha ypOBHE CpeAHETro OOIIEero
00pa30oBaHUs TOJDKHO 00ECTICUUTh:

e chOPMUPOBAHHOCTh MPEACTABICHUN O COIMANIBHBIX, KYJIbTYPHBIX U HCTOPUYECKHUX
(dakTOpax CTaHOBJICHUSI MATEMATHKU;

e chOPMUPOBAHHOCTH OCHOB JIOTUYECKOTO, aJITOPUTMUYECKOTO U MaTEMaTHYECKOIO
MBIILUICHHUS;

e chOPMUPOBAHHOCTh YMEHUI MPUMEHSTH MMOJYICHHBIC 3HAHUS MIPH PEIICHUU PA3TUIHBIX
3ajady;

e chOPMUPOBAHHOCTh NPEIACTABICHUNA O MaTeMaTHKE KaK 4YacTh OOIIedYeoBeUYeCcKOn
KYJIbTYpbl, YHHMBEPCAJIbHOM $3bIKE HAyKH, I[IO3BOJISIIOIIEM OINHCHIBATH W H3Yy4yaTh
pealibHbIe MPOLIECCHI U SBICHUSI.

2. PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA (KYPCA)

[Iporpamma ydeOHOrO mpenMera (Kypca) HampaBlieHa Ha JOCTHIKEHHE CIICTYIOIINX
00pa30BaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE:

e chopMHpPOBAaHHOCTH L[EJI0CTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPaKTUKH;

¢ YMCHUC ACHO, TOUHO, 'PaAMOTHO HU3JIaraTb CBOU MBICJIU B yCTHOfI U IUCbMEHHOU pcuu,
HNOHUMATL CMBICJI IIOCTaBJIEHHOM 3ala4yi, BBICTpanBaThb apryMmeHTAluio, IMPpHUBOJIUTH
MPUMEPBI U KOHTPIPUMEDBI;

¢ KPUTHUYHOCTb MBIINUJICHUSA, YMCHHUC pacCllO3HABATh JIOTUYCCKHU  HCKOPPCKTHBIC
BBICKA3bIBaHUA, OTJIIMYATh TUIIOTE3Y OT (baKTa;

e [Ipe/ACTaBiIeHUE O MaTeMaTHYEeCKOW Hayke Kak cdepe yeloBe4ecKOW AesITeNbHOCTH,
06 oTallax €€ pa3BUTUSA, O €€ 3HAUYUMOCTH IJId pa3BUTHUA HUBUJIU3ALIUUA;

® KpEaTUBHOCTb MBIIUICHUS, HHUIIMATHBA, HAXOAUYMBOCTh, aKTUBHOCTh MpPU PEIICHUU
MaTeMaTHYeCKUX 3aay;

¢ VyMEHHE KOHTPOJHMPOBATh MPOIECC U PpEe3yNbTaT Y4eOHOW MaTeMaTHYECKON
ACATCIIbHOCTH,

® CIOCOOHOCTh K AMOLIMOHAILHOMY BOCHPHSITHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
pELIECHHH, pacCyKICHU;

METAIIPEJMETHBIE:

e 1mpeacTaBieHUS 00 HIEIX M O METOJaX MaTeMaTUKH KaK YHUBEPCAJIbHOM S3bIKE
HAyKH U TEXHUKH, CPEACTBE MOACITUPOBAHUS SBJICHUI U MTPOLIECCOB;

® yMEHHE BHJIETh MAaTEMaTHUYECKYyIO0 3a/lauy B KOHTEKCTE MpPOOJIEMHOW CUTyaluu B
IPYTUX JUCHUIUIMHAX, B OKPYKAIOIIEH JKU3HMU;

® yMEHHE HAaxXOJIUTh B PA3JIMYHBIX HCTOYHHMKAX HH(GOpMAaLMIO, HEOOXOJUMYIO IS
pelieHrs MaTeMaTHYecKux MpoOjeM, MpeIcTaBiIsITh €€ B MOHATHOM (dopme,
IPUHUMATh pEIIEHWE B YCJIOBUSAX HEMOJHOW M HM30BITOYHOH, TOYHOM U
BEpPOSITHOCTHOM MH(OpMAITUH;

e yMEHHE I[OHMMAaTh M MCIOJb30BaTh MAaTEMAaTUYECKHE CpEACTBA HAIrJISATHOCTH
(rpaduku, nuarpamMmsbl, TaOJIUIIBI, CXEMBI U JIP.) JJIS WJUTFOCTPAIMU, HHTEPIIPETAIUH,
apryMeHTaIl1u;



YMEHHE BBIIBUraThb THIOTE3bl NPU PpEHIEHWH YUeOHBIX 3a7ay, IOHMMAaTh
HEOOXOAUMOCTh UX TIPOBEPKH;

YMEHHE NMPUMEHSATh UHIYKTUBHBIC M JEIYKTUBHBIE CIIOCOOBI pacCyXIEHHUH, BUAETh
pa3NUYHbIC CTPATErUU PELICHUs 3a/ay;

MOHWMaHKUE CYIIHOCTH aJTOPUTMHUYECKUX TPEANUCAHUA ¥ yMEHHUE JCHCTBOBATH B
COOTBETCTBHUH C TIPEJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSTEIbHO CTaBUTh IIeNIM, BBIOMpATh M CO37aBaTh aJTOPUTMBI IS
peleHus yueOHbIX MaTeMaTHUECKUX MPooieMm;

YMEHHUE IJIAHUPOBATh M OCYIIECTBIIATH JIEATEILHOCTh, HANIPABICHHYIO Ha pPEIICHUE
3aJa4u UCCIIeIOBATEIHCKOTO XapaKTepa;

c(hOpMHUPOBAHHOCTH YUEOHOU M 0OIIETOIh30BATENILCKONH KOMIIETEHTHOCTH B 00J1acTH
UCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

ITPEIMETHBIE:
Paznen | 1. BolnyCKHMK HAYYHTCHA
Hemn Jlnsi ycHemHoro MpoAOJDKEHHsT 00pa3oBaHMs IO CHEIMAIbHOCTSM, CBSI3aHHBIM C
OCBOCH | NPUKJIAJHBIM UCIIOJIB30BAHUEM MAaTEMATUKU
usl
npeame
Ta
dnemen | — CBOGOIHO ONEPUPOBATH' MOHATHAMM: KOHEUHOE MHOKECTBO, SJIEMEHT MHOKECTBA,
mul OJMHOXECTBO, TepeceueHne, 00beIMHEHHEe U Pa3HOCTh MHOXECTB, YHCIIOBBIC
meopuu MHOJKECTBA HAa KOOPIAMHATHOM MPsAMOH, OTPE30K, HHTEpBaJ, IIOJYyHHTEPBAl,
MHOMCE IIPOMEXYTOK C BBIKOJIOTONH TOYKOW, rpaduuecKoe IMpelCcTaBIeHHEe MHOXKECTB Ha
cme u KOOPJAMHATHOM IIJIOCKOCTH;
Mmamem | — 3amaBaTh MHOYKECTBA NEPEUUCICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;
amu4iec | —  onepupoBaTh NOHATUAMH: YTBEPXKICHUE, OTPULAHUE YTBEP)KIACHUS, UCTUHHBIC U
Kol JOXHBIE YTBEP)KICHMS, TPUYMHA, CJIECACTBHE, YACTHBIM ciydail oOmero
J10cUKuU YTBEPKIACHUS, KOHTPIIPUMED;
— IIPOBEPATH NPUHAIICKHOCTD 3JIEMEHTA MHOKECTBY;
— HaxOIMTh MepecedyeHue U 00beTUHEHUE MHOXKECTB, B TOM YHCJIE MPEICTaBICHHBIX
rpaduvecKy Ha YUCIOBOM MPSAMON M Ha KOOPIAMHATHOM MJIOCKOCTH;
— IIPOBOJAUTH JIOKAa3aTeNbHbIE pAcCYKAEHHs [Uii OOOCHOBAHUS HCTUHHOCTH
YTBEPKICHUH.
B noeceonesnoii sxcusnu u npu uzyuenuu Opyeux npeomMemos:
— HCHOJb30BaThb YHWCJIOBBIE MHOXKECTBA Ha KOOPAMHATHOM MpsAMOM M Ha
KOOPAMHATHOM IUIOCKOCTH I OIIMCAHMS PEAIBHBIX ITPOLECCOB U SIBICHUM;
— IIPOBOJUTH TOKA3ATEJIbHBIC PACCYKICHUS B CUTyalUsAX IIOBCEAHEBHOMN KU3HHU, IIPU
pELICHUN 3aJa4 U3 IPYTHX IPEIMETOB
Yucna |- CpoOOAHO omepupoBaTh TMOHATUSMH: HATypajJbHOE YUCIIO, MHOXECTBO
u HATypaJbHBIX YHUCEN, IIeJI0€ YHCIO, MHOXKECTBO LEJNbIX YHUCEN, OOBIKHOBEHHAs
evipasic IpoOb, fecsATUYHAs IpoOb, CMEIAHHOE YHMCIIO, PALMOHAIBHOE YMCIIO, MHOXKECTBO
enus palMOHAIBHBIX  4YMCEJ, UPPALMOHAIBHOE  YHCIO, KOpPEHb CTENEHH N,

HeﬁCTBHTCHBHOC YHCJI0, MHO>KECTBO HeﬁCTBHTCHBHBIX YUCCJI, TrCOMCTpHUICCKasA
HHTCpHPCTAllNA HATYPAJIbHBIX, CJIBIX, pAlUOHAJIBbHBIX, HGﬁCTBHTCHBHBIX YHUCCII,

! 34ecb U ganee: 3HaTb onpeaenieHne NOHATUA, 3HATb U YMETb 060CcHOBbIBaTb CBOMCTBA (rlpVI3HaKM, €C/In OHU ECTb)
NOHATUA, XapPaKTEPU30BATb CBA3U C APYITMMUN NOHATNAMMUN, NpeacTaBiAa OAHO NOHATUE KaK YaCTb LE/IOCTHOIO
KOMMJIEKCa, UCMO/Ib30BaTb NMOHATUE M €r0 CBOMCTBA npun npoeeaeHnn paCCV)'KLI,EHVIIZ, AOKa3aTe/IbCTB, peleHnn

3agau.




NOHUMATh U OOBSICHATH pPa3HUIy MEX]Iy MO3UIMOHHOW U HEMO3WIUOHHOU
CHUCTEMaMH 3aIUCH YHCEIT;

MEPEBOUTH YMCIIA U3 OJHON CUCTEMBI 3aITUCH (CUCTEMBI CUHCIICHUS) B IPYTYIO;
JIOKa3bIBaTh W MCIOJIB30BATh MPU3HAKU JEIMMOCTA CyMMbl U IIPOU3BEICHUS MpPU
BBITIOJIHEHUH BBIYMCIICHUN U PEILICHUH 3a/1a4;

BBIIIOJIHATh OKPYIJIEHUE PAlMOHAIBHBIX M HMPPALMOHAIBHBIX YMCENI C 33JaHHOH
TOYHOCTBIO;

CpPaBHHBATh JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

yIOPSAOYNBAThH YKMCIIA, 3aITUCAHHBIC B BUJIE OOBIKHOBEHHOUW U JIECATUYHON TpoOH,
YHCclia, 3allCaHHbIE C KCIOJb30BAaHUEM apHU(PMETHUECKOr0 KBaJpaTHOTO KOPHS,
KOpHEI cTeneHu OobIe 2;

Haxoauth HOJl 1 HOK pa3ubiMu crocob6amMu W MCTOJIB30BaTh WX MPHU PEHICHUU
3a/1ay;

BBITIOJHATh  BBIYHMCICHUS W MpeoOpa3oBaHWsl  BBIPAXKEHUH, COJEpKaIINX
JIEMCTBUTEIIbHBIC YKCIIA, B TOM YHCII€ KOPHU HATypaJbHbIX CTEIICHEH;

BBIIIOJIHSTh CTaHJapTHbIE TOXJIECTBEHHBIE npeoOpazoBaHus
TPUTOHOMETPUYECKUX,  JIOTapU(MUYECKUX,  CTENEHHBIX, HPPaALUOHAIbHBIX
BBIPAKCHU.

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux npeomemos:

BBINIOJHATE M OOBACHATH CPABHEHHE PE3YJIBTATOB BBIYMCICHHH TPH PELICHUU
NPAaKTHYECKUX 3aJad, B TOM YHCJIE NPHONMKEHHBIX BBIYUCICHHUH, HCHOIB3YS
pasHbIe CII0COObI CPAaBHEHUH;

3alHChIBaTh, CPABHUBATh, OKPYIJISATH YHCIIOBBIC JAHHBIC PEANTbHBIX BEIMYHH C
UCTIOJIb30BAHUEM PA3HBIX CHCTEM N3MEPEHHS;

COCTaBJISITh U OLICHUBATHL pa3HbIMU croco0aMy 4UCIOBBIE BBIPpAKCHUA NIPpU PCHICHUU

MPAKTUYECKHX 3aJ1a4 U 3aja4d U3 JPYTrux y4eOHbIX MPEIMETOB

Ypasnue
Husa u
HepageH
cmea

CB0OOIHO oOmepupoBaTh MOHATHSIMH: ypaBHEHUE, HEPAaBEHCTBO, PAaBHOCUJIbHBIC
YpaBHEHHUS M HEPAaBEHCTBA, YpaBHEHHUE, SBISIONIEECS CIEJICTBUEM JIPYroro
YpaBHEHHs, YpaBHEHHUS, pPABHOCHIbHBIE Ha MHOXXECTBE, PaBHOCHUJIbHBIE
npeoOpa3oBaHus ypaBHEHUI;

pemiatb pa3Hble BHUIbl YpPAaBHEHHH M HEPaBEHCTB U WX CHCTEM, B TOM YHCIE
HEKOTOpble ypaBHeHHs 3-1 u 4-ii creneHed, ApoOHO-pallMOHAIBHBIE H
UppalMOHAIbHBIE;

OBIIA/IETh OCHOBHBIMH  TUIIAMH NIOKa3aTeNbHBIX, J0rapupMHUECKUX,
UppallMOHATIbHBIX, CTEMEHHBIX YPaBHEHUH U HEPAaBEHCTB M CTaHAAPTHBIMH
METOJJaMH MX PElIeHUN U MPUMEHATh UX IIPU PEIIEHUH 3a1a4;

IIPUMEHSATH TeopeMy be3y K pelleHHnI0 ypaBHEHUH;

OpUMEHATHh TeopeMy Buera s perieHus HEeKOTOPHIX YPaBHEHUI CTETEHU BBILIE
BTOPOWH;

MOHUMATh CMBICI TEOPEM O PABHOCHIIbHBIX U HEPaBHOCUJIBHBIX NMPEoOpa30oBaHMIX
YpaBHEHUN U yMETh UX JI0OKA3bIBATh;

BJIAJCTh METOJAMU pEUICHUS YpaBHEHUH, HEPAaBEHCTB M HUX CHCTEM, YMEThb
BBIOMPATHh METO/] PEIICHUsI 1 00OCHOBBIBATH CBOM BHIOOD;

UCIIO0JIb30BaTh METO/I MHTEPBAJIOB JIJIsl pEIICHUS] HEPABEHCTB, B TOM YHCIIE IPOOHO-
PaLMOHATIBHBIX U BKJIIOYAIOIINX B €051 MPPALlMOHAIBbHBIE BEIPAKEHUS;

pelaTh anredpandeckiue ypaBHEHUSI U HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anreOpanvecKkuM U rpauaecKuM METOIaMH;

BJIAJICTh Pa3HBIMU METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHs B LEJIbIX YACIAX;

n300pakaTh ~ MHOXKECTBa  HAa  IUIOCKOCTH,  33JaBaeMble  YpPaBHEHUSIMH,




HEPABEHCTBAMHU U UX CUCTEMaMU;
— CBOOOJHO WCIIOJIb30BaTh TOXKJECTBEHHBIE IPEOOpa3oOBaHUs IPH  PEIICHUH
YPaBHEHUU U CUCTEM ypaBHEHUU

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

— COCTaBJITh U peulaTh ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IIPU PELLIEHUH 3a/1a4
IPYTUX y4eOHBIX MPEAMETOB;

— BBINOJHATH OLCHKY IPaBIONOAOOMS pPe3yJbTaToB, MOJIYYa€MBIX IMpPH PpEIICHUU
pa3IMYHbIX YPaBHEHMM, HEPABEHCTB U HUX CUCTEM IPHU PELICHUM 3ajad JIPYyrux
y4eOHBIX TIPEIMETOB;

— COCTaBJISITh U PELIaThb YPaBHEHMsSI U HEPABEHCTBA C MapaMETpaMU IPU PELIEHUU
3a[a4 APYrux y4eOHBIX MPEAMETOB;

— COCTaBJIITh YpaBHEHHE, HEPABEHCTBO WJIM UX CHCTEMY, OMHUCHIBAIOIINE PEATbHYIO
CUTyallMi0 WIM TPUKIAJAHYI0 33Jady, HHTEPIPETUpPOBaTh IOJyYCHHbBIE
pE3yIbTaThI;

— HCIOJIb30BaTh MPOTPaMMHBIE CPEACTBA MPU PELIEHUU OTICIbHBIX KIIACCOB
YPaBHEHUN U HEPABEHCTB

Dynky
uu

Bnagerp mNOHATHAMHU: 3aBUCHMOCTb BENMYWH, (YHKIUS, apryMEHT U 3HauYeHUE
¢yHKIMU, O0JACTh OMpEIeNeHUsT M MHOXKECTBO 3HAYeHMH (yHKIMM, Tpaduk
3aBUCUMOCTH, TpaduK GyHKIIUH, HYJIH PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
BO3PAaCTaHME HA YMCIOBOM IPOMEXKYTKE, YObIBAaHHE Ha YHCIOBOM IPOMEXKYTKE,
HauOoJblllee W HauMeEHbIlee 3HAaYeHUEe (QYHKIMH Ha YHUCIOBOM IPOMEXYTKE,
nepuonuyeckas (QyHKUUS, IEpUOJA, YeTHas W He4YeTHas (YHKIUH; YMETb
MPUMEHSITh 3TU MOHATHUS IIPU PEIICHUY 3a/a4;

BJAJIeTh MOHATHUEM CTeleHHas (DYHKIUS; CTPOUTH ee TpapuK U YMETb HMPUMEHSThH
CBOMCTBA CTEMEHHON (DYHKITUU TIPH PEIICHUH 3a]1a4;

BJIAJIeTh MOHATHUAMH ITOKa3zaTesbHasi (YHKLUS, SKCIIOHEHTA; CTPOUTHh UX rpaduku U
YMETb IPUMEHATH CBOWCTBA MOKAa3aTeNbHON (DYHKIIUH MPU PELICHUH 3a/1a4;

BJAJIETh IOHATHEM Jorapupmuueckas (QyHKLIHUS; CTPOUTH €€ TpapuKk u YMETb
NPUMEHSTHh CBOMCTBA JIoTapru(pMUUecKor (YHKIIUU MPU PELICHUH 33/1a4;

BJIAJICTh MOHATUSMH TPUTOHOMETpUYECKHE (PYHKIUHU; CTPOUTh MX I'padUKd U YMETh
MPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIUI MpU PEeLICHUH 33/1a4;

BJIaJICTh MOHATHEM OOpaTHas (HYHKIMS; IPUMEHSATH 3TO MOHATHE NPH PEILICHUH 3a1a4;

MPUMEHTh MPH PEHICHUH 3aJad CBOMCTBA (YHKIIMI: 4YETHOCTh, MEPUOIUYHOCTD,
OTPaHUYEHHOCTB;

MIPUMEHSATH MPU PEIICHUH 3a7a4 peoOpazoBanus rpadukoB GyHKIINM;

BJaJeTh IMOHATHSAMU  YMCJIOBas  IOCJIEAOBATENbHOCTh, apudmernueckas U
reoMeTpHuuecKas Mporpeccus;

OPUMEHSATh TpU pEIIeHUH 3a7ad CBOMCTBa M TNPU3HAKK apU(PMETHUecKOl U
reOMETPUUYECKON TPOTrPECCHil.

B nosceonesnoii srcusnu u npu uzyuenuu Opyeux yueOHuix npeomemos:

— ompeAensATh MO rpadukaM M HCIOIB30BaTh JJs PELICHUS NPHUKIATHBIX 33734
CBOICTBa pealbHBIX MPOIECCOB M 3aBHUCUMOCTEH (HAaMOOJIbIIME M HAaUMEHbIINE
3HAYeHHs, NPOMEKYTKH BO3pacTaHuss M YObIBaHMA (DYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, ACUMIITOTHI, TOUKHU Neperuda, mepuosa u T.11.);

— HWHTEpPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUYECKON CUTYALUH;.

OIIpEeNIeNIATh 1O TpaduKaM MPOCTEHIINE XapaKTEPUCTHKH MEPHOAMYECKUX MPOLIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAIHUOCBSI3H | JIp. (aMILTATYAQ, IEPUOJ U T.11.)

Onemen
mul

mamem
amuyvec

Brnaners moHsTHEM OECKOHEYHO YOBIBAIOIIAS T€OMETPHUUYECKAsh MPOrPEcCUsi U yYMETh
MPUMEHSTH €r0 IIPH PEIICHUH 3a7a4;

IIPUMEHATD I PELICHUS 3a1a4 TEOPUIO IIPELIEIIOB;

BlaACTh ITOHATUIMH OCCKOHEUHO OOJIbIINE U OECKOHEYHO Majble YHCIOBBIE




K020 MOCIIEZI0BATEIHLHOCTH U YMETh CPaBHUBATh OECKOHEYHO OOJbIIME U OECKOHEYHO
ananus MaJibl€ MOCJIEeI0BATENbHOCTH;
a BJIQ/IETh MOHATUSIMU: IPOU3BOIHASA (DYHKIIUU B TOUKE, IPOU3BOAHAS (DYHKIINU;
—  BBIYUCIIATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKINI U MX KOMOMHAIIHIA,
— HccnenaoBarh (GYHKIUKA HA MOHOTOHHOCTD U DKCTPEMYMBIL;
— CTpOWTH rpap¥iKu ¥ MPUMEHSITH K PEIICHHIO 3a/1a4, B TOM YUCJIE C TapaMeTPOM;
— BJIAJETh MOHITHEM KacaTelnbHas K rpaduky QyHKINH U YMETh TPUMEHSTDH €r0 MPU
pELICHUH 3a]1a4;
— BIAJETh MOHATUSAMU NepBooOpa3Has GyHKIMS, ONpeIeTICHHBIA HHTETpal;
— TpuMeHATh Teopemy HeroToHa—JIeliOHUIA 1 ee CIIeICTBUS ISl PEIICHUs 3a1ad.
B nosceomnesnoti scusznu u npu uzyuenuu Opyeux yueOHwvix npeomMemos:
— pemarh IPUKIATHBIC 33a4U U3 OMONOTHH, PU3UKHA, XUMUHU, SKOHOMUKH U APYTUX
MPEMETOB, CBSI3aHHbBIE C UCCIIEIOBAHUEM XaPaKTEPUCTHUK MPOIECCOB;
—  MHTEPHPETUPOBATH MOIYYEHHBIE PE3YIIbTAThI
Cmamu | OnepupoBaTb OCHOBHBIMH ONHUCATEIbHBIMH XapaKTEPUCTUKaMH YHUCIOBOrO Habopa,
cmuka MOHSITHEM TeHEepaTbHAsi COBOKYITHOCTh M BBIOOPKOH U3 Hee,
u — OIepUpoBaTh MOHATUSMHU: YAcTOTa M BEPOATHOCTh COOBITHS, CyMMa U
meopus MPOU3BEICHUE BEPOATHOCTEH, BBIYMCIATH BEPOSITHOCTH COOBITUH Ha OCHOBE
eeposam MoJ/icueTa YKciia UCXO/I0B;
Hocmell | — BraneTh OCHOBHBIMM MOHATHAMHM KOMOWHATOPHKHM M YMETh UX IPHMEHSTH IPH
, pELICHUH 3a/1a4;
JI02UKaA | —  pMeTh MpecTaBlIeHue 00 OCHOBaX TEOPUU BEPOSTHOCTEH;
u — HWMETh IPEICTABICHUE O AUCKPETHBIX M HENPEPHIBHBIX CIyYalHBIX BEIWYMHAX U
KoMOuH pacrpeae/ieHUsIX, O He3aBUCUMOCTH CITydailHBIX BETHYHH,
amopuK | _  ynerh NMPEICTABICHUE O MATEMATHUYECKOM OXKHAAHUM M JUCIIEPCHH CIydaiHBIX
a BEJINYUH;
— HWMETh NPEACTaBICHUE O COBMECTHBIX PACIIPEACIICHUAX CIyYaliHbIX BEINYHH;
— TOHHMMAaTh CYTh 3aKOHa OOJBIIMX YHCET U BBHIOOPOYHOIO METOJa H3MEPEHHS
BEPOSATHOCTEM;
— UMEThb NPEJCTaBICHUE O HOPMAJIbHOM pAaCIpPEACICHUH U MPUMEpPaX HOPMAIIbHO
pacipeieNieHHbIX CyYallHbIX BEJIUYHH;
— HMMETh NPEACTaBICHUE O KOPPEISIIUYN CIIYYaiHbIX BETUYHH.
B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:
—  BBIYUCIIATH UJIM OIEHUBATh BEPOSTHOCTU COOBITUI B PEaTbHOM KU3HU;
— BBIOMPATH METOJIbI MOAXOASIIETO NPEICTABICHUS U 00pabOTKM JaHHBIX
Texcmo | — Permiath pa3HbIC 337a4H MOBBIIICHHON TPYAHOCTH;
éble — aHaIM3MPOBATH YCIIOBHE 3aJaud, BHIOMpAaTh ONTUMAJIbHBIA METOJ pEIIeHUs
3a0auu

3a[a4i, pacCMaTPUBas Pa3InYHBIC METO/IbI;

— CTPOUTH MOJICNIb PEIICHHS 3aJa4uH, IPOBOANTH JIOKA3aTEIbHBIC PACcCyXICHUS MpU
pELICHUH 3a]1auy;

— pemaTh 3a1a4d, TpeOylomme nepedbopa BapHaHTOB, MPOBEPKH YCIOBHIA, BhIOOpa
OINITUMAJIBHOTO PEe3yJIbTaTa;

— aHAJIM3HMPOBATH U MHTEPIPETHUPOBATH MOJYUYCHHBIC PEIICHUSI B KOHTEKCTE YCIOBUS
3aJauu, BHIOMPATh PELICHHs, HE TPOTUBOPEYAIe KOHTEKCTY;

— TepeBOAWTH NPH PEIICHWW 337aud HH(pOpManuio U3 OJHOH (opmbl 3ammcu B
JPYTYIO, HCHONbB3YsI TPH HEOOXOANMOCTH CXEMBI, TAOIHIIBI, TPaUKH, IUATPAMMBI.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:
— peuiath NPaKTUYECKHUE 3a/1a4M U 3a/1a4d U3 APYTUX NPEAMETOB




Teome
mpus

Bramerp TeoMeTpHUSCKUMH TIOHSATHSMH TP DPEUICHUH 3a1a4 W TPOBEICHHUH
MaTeMaTHYECKUX PaCCYKICHHIA;

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh  OINpPENENCHUs TEeOMETPUYECKHX  (Quryp,
BBIABUT'AaTh TUIIOTE3bI O HOBBIX CBOMCTBax U IMMPpU3HAKaX TrCOMCTPUICCKUX q)Hpr )41
000CHOBBIBATh WJIM ONpPOBEpPrarh HX, 0000IaTh WK KOHKPETU3UPOBATH
pe3yibTaThl Ha HOBBIX KiaccaXx (uryp, HpOBOIUTH B HECIOXKHBIX CIIydasx
Kiaccuukanuio GUryp 1Mo pa3IMuHbBIM OCHOBAHUSIM;

HCCIENOBAaTh  YEPTEXKHU, BKJIIOYass ~ KoMOMHauuu  ¢uryp, U3BIIEKATh,
UHTEPIPETHPOBATh M IPeoOpa3oBbIBaTh HMH(OPMAIMIO, MPEICTABICHHYIO Ha
YepTeKax;

pelmiaTh 3aga4u reOMCTPpUICCKOro COACPIKAHUA, B TOM YUCIIC B CUTyallUdX, KOrga
AITOPUTM PCIICHUA HE CICAYCT ABHO U3 YCJIOBUA, BLIIIOJIHATH H606XOI[I/IMBIG JJIA
pelICHHsT 3aJaddl  JOMOJIHUTEIbHBIE ITOCTPOCHHS, HCCIENIOBaTh BO3MOXHOCTb
NpPUMEHEHUS TeopeM U (pOpMyII AJIs pelieHus 3a/1a4;

yMeTh (POPMYITHPOBATH M TOKA3bIBATh TE€OMETPUICCKHIE YTBEPIKIACHHUS;

BJIAJICTh TOHATHSAMU CTEPEOMETPUU: TPU3Ma, NapaUIelienunel, MHpaMu/a,
TETpadp;

UMETh TPEICTABICHUS 00 aKCHOMax CTEPEOMETPHUHU M CIICICTBUSX U3 HUX U YMETh
NPUMEHSTH UX MIPH PEIICHUH 3a]1a4;

YMCTh CTPOUTHL CCUCHHUA MHOIOIPAHHUKOB C HCIOJbB30BAHUCM PA3JIMYHBIX
METOAOB, B TOM 4YUCJIC U MCTOAA CJICOOB,

UMETh TPEICTABICHUE O CKPEHIMBAIOIIUXCS TPSAMBIX B MPOCTPAHCTBE M YMETh
HAXOJUTh YTOJI U PACCTOSTHHE MEXy HUMH,

MMPUMCHATH TCOPCMBI O MAPAJUICIIBHOCTU MPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC
IIPH PEIICHUU 33]1aY;

YMETh TPUMEHSITh MapajlIeIbHOE TPOSKTHPOBAHUE JIJISI H300pakeHUsT QUTYD;
YMETh TPHUMEHATh MEPICHANKYISIPHOCTH MPSIMOH W TUIOCKOCTH TPH pPEHICHUH
3a/ay;

BJIAJICTh MOHATHUSMH OPTOTOHAJIBHOE TPOCKTUPOBAHHE, HAKIOHHBIE M UX
MPOCKINH, YMETh MPUMEHATh TEOPEMY O TPEX TMEPHCHIUKYISApaX MPH PEIICHUH
3a/ay;

BJIAJICTh TOHSATHSIMH DPACCTOSHUE MEXIy (UrypamMu B TPOCTPAHCTBE, OOIIHIA
NEPIECHANKYISAP ABYX CKPEIIUBAIOIINXCS TPSMBIX U YMETh NMPUMEHSTH HX IPH
peIlIeHUH 33]1aY;

BJIAJICTh MOHATHEM YroJl MEXIY MPSIMON M TUIOCKOCTBIO U YMETh NPUMEHSTH €T0
NIPU PEUICHNUH 33/1a4;

BIAJCTh IMOHATUSAMHU  JABYTPAHHBIM  YroJ, YroJl MEXAy IUIOCKOCTSIMH,
NEPHNCHAUKYIIAPHBIC INIOCKOCTU U YMCTh ITPUMCHSATH UX IIPU PCIICHWUU 3a0a4Y,
BIAJCTh TMOHATHAMH TIpU3Ma, TapaJUIeNieNuIe]] H IPHUMEHSATh CBOHCTBA
napajieNienue/a Mpyu peeHH: 3a1aq;

BJIaACTh ITOHATHEM HpHMoyFOHBHBIﬁ napajjiejacnunea U MNpUMCHATH Cro IpUu
peIIeHUH 3a]1aY;

BJIAJCTh MOHATHUSAMH THPAMHIA, BUIBl THPAMHI, OJIEMEHTHl TPABUIBHOM
MAPaMUABI U YMETh IPUMEHATH UX IIPU PEIICHUU 3a/1a4;

UMETh MPEJCTABIICHHE O TeopeMe Diliepa, MpaBUIbHBIX MHOTOTPaHHHUKAX;

BJIAJICTh MOHATHEM IUIOIIA/IN MOBEPXHOCTEH MHOTOIPAaHHUKOB U YMETh TIPUMEHSI T
€r0 MPH PEIICHUH 33/1a4;

BJIAJCTh MOHATHAMMU TeJa BpalleHus (LMIMHIp, KOHYC, Imap u cdepa), uX cedeHus
U YMETb IPUMEHATH UX MIPU PELLIECHUH 3a1a4;

BJIAJICTh TIOHSATHSAMH KacaTelbHBIC MPSIMbIC W TUIOCKOCTH U YMETh NMPHUMEHSThH U3
NIPY PEUICHNUH 3a/1ay;




— UWMETh IPE/CTABICHUS O BIMCAHHBIX U OMHMCAHHBIX Chepax U yMETh MPUMEHSATh UX
NP PEIICHNUN 3a/1a4;

— BIAJETh TMOHATUSAMU O0BEM, OOBEMBI
NPUMEHSATH UX MIPH PELICHUHU 3a]1ay;

— HWMETh NPEACTAaBICHNE O pa3BepTKe NMIMHApPA M KOHYCA, IUIOMAAN MOBEPXHOCTH
IWJIMHPA U KOHYCa, YMETh IPUMEHSTh UX MPH PEIICHUH 33134,

— HMEeTh NpeJCTaBlIeHHE O MJIOMAIN chepbl U YMETh IPUMEHSTh €ro MpHU peIeHUH
3aj1ay;

— yMETb pemnIarth 3a/1a4i Ha KOMOMHAIIMY MHOTOTPAHHHUKOB M TEJI BPAI[CHNUS;

— WMETh NPEJICTAaBICHUE O MOJOOMHM B MPOCTPAHCTBE M YMETh peIlaTh 3a7add Ha
OTHOIIEHHE 00BEMOB U IUIOMIAJICH MOBEPXHOCTEN MOAOOHBIX QUTYP.

B noeceonesnoii srcusnu u npu usyuenuu Opyux npeomMemos:

— COCTaBJIATH C UCIOJIb30BAHUEM CBOWCTB F€OMETPUYECKUX (DUTYp MaTeMaTHYeCKHe
MOJIENI /ISl pelleHUs 3a/la4 MPAaKTHUYECKOro XapakTepa W 3afad M3 CMEXKHBIX
JMCIIUILINH, HCCIIEA0BATh TOIYYCHHBIE MOJICH M HHTEPIPETUPOBATH PE3yIbTAT

MHOI'OTpaHHUKOB, TCJI BpalllCHUA U

Bexkmop | — Bnaneth NOHATHSIMU BEKTOPBI M KX KOOPIMHATHI;
bl U | — YMCThH BBHIIOJHATEL ONICpalluy HaJ BEKTOpPaMHU,
KoOpou | —  ycrionk30BaTh CKANAPHOE IPOU3BEICHHE BEKTOPOB IIPH PELICHAH 3a1au;
Hambl 6 | —  ppuMeHATh YpaBHEHHE IUIOCKOCTH, (DOPMYIy pacCTOSHHS MEXIy TOYKaMHU,
npocmp ypaBHeHHUE cephl MPU PEIICHUH 3a7a4;
AHCMEE | _  npuMeHATH BEKTOPHI M METOJ KOOPAMHAT B IPOCTPAHCTBE TIPU PELIEHUH 3314
Hcemop | — Hmeth npeacTaBieHHe O BKJIA/IC BBIIAIOIIUXCS MATEMAaTHKOB B Pa3BUTHC HAYKH;
usa — IIOHUMAaTh POJIb MAaTEMAaTHKH B pazBuTuu Poccun
Mmamem
amuKu
Memoo | — Vicnionb30BaTh OCHOBHBIC METOBI J0OKA3aTEIbCTBA, MPOBOIUTH JOKA3aTEIBCTBO H
ol BBITIOJIHATH OIIPOBEPIKECHHUE;
mamem | — TIPUMEHATH OCHOBHBIE METOBI PELICHUS MAaTEMAaTUYECCKUX 3a1aY;
amuKu | — Ha OCHOBE MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE XapaKTepU30BaTh
KpacoTy U COBEPILIECHCTBO OKPYKAIOILEr0 MUPA U IIPOU3BEIECHUIN UCKYCCTBA,
— IPUMEHSTH IpocTeIIne IIPOrpaMMHBIE cpeacTtea W 3IEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PEHICHUH MATEMAaTUYECKUX 33]1a4;
— TOJNb30BaThCsl NPUKIAJAHBIMA IpOrpaMMamMM M IPOrpaMMaMU  CHUMBOJIBHBIX
BBIYMCIICHUH ISl HCCIICIOBAHUSI MAaTEMAaTHYECKUX OOBEKTOB
Paznen I1. BoInyCKHUK NMOJYYHUT BO3MOKHOCTb HAYYUTHCS
Hean Hna  obecneuenusi 803MONCHOCU YCNEUIHO20 HNPOOOJICEHUs 00pa308anus no
OCBOEHH | CNeYUanbHOCMAM, CEA3AHHbLIM C OCYWECMEIeHUeM HAYYHOU U UCCAe008amMeNbCKOU
| oesmenbHOCMU 8 001acmu MAMEMAMUKY U CMENCHBIX HAVK
npeame
Ta
DJIeMeH | Onepuposamsv — NOHAMUEM  ONpeoeneHusl,  OCHOBHbIMU  BUOAMU  OnpedeseHull,
ThI OCHOBHBIMU BUOAMU MEOPEM,
TEOPUHU | NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEd;
MHOKEC | Onepuposamv NOHAMUAMU CHEMHO20 U HECHEMHO20 MHONICECMBA,
TB U | NPUMEHAMb Memo0 MAmemMamuyeckol UHOYKYuu Ol NPOBEOeHUsi paccyHcOeHull u
MareMma dokazamenbcme U npu peueHuu 3a0ady.
THYECKO | B n06ceonenoll Hcu3Hu u npu u3yyeHuu Opyeux npeomemos.




()

H
JIOTUKH

UCNONIL308AMb MEOPEMUKO-MHONCECMBEHHbIU A3bIK U A3bIK JIO2UKU OJI ONUCAHUS
PEANbHbIX NPOYECCO8 U AGNEHUU, NPU peuleHul 3a0a4 Opy2ux y4eOHblx npeomemos

Yucaa n
BbIpaxe
HUA

C80000HO ONEpPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEUUEeHUU 3a0al,

HNOHUMAMb NPUYUHBL U OCHOBHBLE UOCU PACULUPEHUS YUCTOBLIX MHOINCECME,

61a0ems OCHOBHLIMU NOHAMUAMU MEeOPUU OeTUMOCMU NPU peuleHUuyd CMaHOapmHbuLx
3a0ay

umemsv 6a306vle NPEOCMABIeHUs. O MHONCECMBE KOMNIEKCHBIX YUCE]L;

CB0DOOHO BLINOIHAMb MONHCOECMBEHHBIE NPEe0OPA308AHUS MPUSOHOMEMPUYECKUX,
Jlo2apugmuueckux, CmeneHHvIX blpariCeHull;

enadems opmynou bunoma Heromona,

NpUMeHsAmMb NPU peueruu 3a0ay meopemy o aunetiHom npeocmasienuu HOJ/;

npUMeHAmb npu pewenuu 3aoay Kumaiickyro meopemy 06 ocmamkax,

npumeHamo npu peutenuu 3aoad Manyro meopemy Pepma;

YMemb 8bINOJHAMb 3ANUCL YUCTA 8 NOZUYUOHHOU CUCeEME CUUCTeHUS,

NPUMEHAMb NPU peuleHuu 3a0ay MmeopemuKo-4uciossvle QYHKYuu: 4ucio u Cymma
Oenumenei, yHxkyuio Diiepa;

NpUMeHsamMb NpuU peuleHuu 3a0ay yenuvie opoou,

APUMEHAMb NpU peuleHul 3a0ay MHO20UJIeHbl C OeluCmUMENbHbIMU U YeablMU
Ko3ghpuyuenmamus,

6naoemsv NOHAMUAMU NPUBOOUMDBLU U HENPUBOOUMBLI MHO2OUNIEH U NPUMEHAMb UX NPU
peutenuu 3a0ay;

npumensamy npu pewenuu 3a0ay OCHOBHYIO meopemy aneeopbl;

NPUMEHAMb NpU peuleHuu 3a0ad npocmeuuiue QYHKYUU KOMNIEKCHOU NepemMeHHOU
KaK ceomempuyeckue npeoopazo8anus

YpaBHe
HUS ©
HepaBeH
CTBa

—  CB0O0OHO onpedensimb Mun U blOUPpamb Memoo peuleHuss NOKA3AMenNbHblX U
J02APUPMUUECKUX VPABHEHUU U Hepa8eHCMS, UPPAYUOHAIbHBIX VPAGHEHUU U
HepaseHcmas, Mmpu2oHOMempUu4ecKux ypagHeHull U HepagenCcms, ux CUCeM;

—  CB0O00HO peuams CUCmeMbl TUHEHbLX YPABHEHULL,

—  peuams 0CHOBHble MUNbl YPAGHEHUN U HEPABEHCME C NAPAMeMmpamu,

—  npumensmv npu peweHuu 3aday Hepasencmea Kowu — ByHaxoeckoeo,
bepuynnu;

—  UMemb npedCmasieHue 0 HepageHCmaax Mexicoy CPeOHUMU CIeneHHbIMU

DyHKI
un

e1ademsv NOHAMUEM ACUMAMOMbL U YMEMb €20 NPUMEHAMb NPU peuleHuu 3a0ad,
NPUMEHAMb MemoObl peuleHus npocmeuuux ougpepenyuanrbHuIX ypasHeHull nepeozo
U 8MOpP020 NOPsA0KO8

eMeH
ThbI
MaTeMa
THYECKO
ro
aHaJM3a

—  €680000HO 61a0emb CMAHOAPMHBIM ANNApamom Mamemamuieckoeo aHamu3a ousl
BLIYUCTIEHUS NPOU3BOOHBIX (DYHKYUU OOHOU NEPEeMEHHOIL,

—  CB0DOOHO NpumeHsAmMb aANNApam MamemamuiecKko2o aHaiusa OJisl UCC1e008aHUs
@yHKyul u nocmpoenus 2paguxkos, 6 Mom yucie UCCIe008aAHUs HA BbINYKIOCTb,

— onepuposams NOHAMUEM NEPEOOOPAHOU PYHKYUU 0I5l peleHUs 3a0ay;

— 081ademsv OCHOBHbIMU c8edeHusAMU 00 unmeepanre Hvromona—J/leibnuya u e2o
npocmeuuux nPUMeHeHuUsx,

—  onepuposame 8 CMAHOAPMHBIX CUMYAYUAX NPOUZBOOHBIMU BbICULUX NOPAOKOS,

—  yMemb NPUMEHAMb NPU peuleHul 3a0ad COUCMBA HenpepblEHbIX YHKYULL,

—  yMemb NPUMEHAMb NPU peulenuu 3a0a4 meopemul Betiepwmpacca;

—  yMemb 6bINOIHAMb NPUOTUIHCEHHBIE BbIYUCICHUS (MEeMOObl peuleHUs YPasHeHUl,
BbIYUCTIEHUS ONPEOeNIeHHO20 UHMe2paa),

—  yMemb NPUMEHAMb NPULONCEHUE NPOU3BOOHOU U ONPeOeleHHO20 UHmezpand K
peuleHuro 3a0a4 ecmecmeo3HaHuUs;

—  81ademb NOHAMUAMU 6MOPAs NPOU3BOOHAS, BLINYKIOCMb 2paguKa QYHKYuu u
YyMemv Ucciedo8ams QYHKYUIO Ha 8bINYKIOCHb




CraTuc | umems npedcmasierue o YeHMpaibHOU NPedelbHOU meopeme;
THKA W | UMemb npeocmasgieHue O 8blOOPOUHOM KOodpuyuenme Kopperayuu u JAUHEUHOU
Teopust peepeccuu;
BEPOSITH | UMemb  NpeoCmasieHue o0  CMAMUCmMu4eckux  2unomesax U  npogepke
ocTeii, CMAamucmuyecKkoll  2unomesvl, O CMAMUCMUKe Kpumepusi U ee YPOGHe
JIOTHKA 3HAYUMOCMU,
| uMemsb npeocmasierue 0 Ce:A3U IMIUPULECKUX U MeoPemudecKux pacnpeoeieHul,
KOMOWH | umems npedcmasienue 0 KOOUpOBAHUU, OB0UYHOU 3ANUCU, OBOUUHOM Oepese;
aTOPUK | 81a0emb OCHOBHbLIMU NOHAMUAMU meopuu epaghoé (2pag, eepuiuna, pebpo, cmenens
a 6epuiuHbl, NYMbs 8 epaghe) u ymems NPUMEHAMb UX NPU PEUeHUU 3a0al,
umemsb npeocmasierue 0 0epedbsx U yMems NPUMEeHAmMsb NPU peulenu 3a0ad;
6nademsv NOHAMUEM CEA3HOCMb U YMemb NPUMEHAMb KOMNOHEHMbl CE8A3HOCMU NpU
peutenuu 3a0ay;
YyMemb 0cyuecmenisms nymu no peopam, 06xo0vl pebep u eepuiun epagha;
umemsv  npeocmasieHue 00 IUNEPOBOM U  2AMUTLIMOHOBOM  NYMU, UMemb
npeocmasienue 0 mpyoHOCMuU 3a0ayu HAX0HCOeHUs. 2AMUTLINOHO8A NYMU,
—  81ademvb NOHAMUAMU KOHEUHbIE U CUEMHble MHOJNICECMEd U YMemb UX NPUMEHMb
npu pewenuy 3a0ay,
—  YyMemb NPUMEHAMb Memoo0 MAmemMamuiecko UHOYKYuu,
—  yMemb npumeHams npunyun Jfupuxie npu peuwienuu 3a0ay
I'eomer | — Hmems npedcmasnenue 06 akcuomamuieckom memooe;
pust —  81ademb NOHAMUEM 2eOMempuyecKue mMecma moiex 8 NpocmpaHcmee u ymems

NpUMeHsamob ux OJisl peuleHus 3a0ay;

—  yMemb NPUMEHAMb O/ peuleHus 3a0ay C8OUCMEA NIOCKUX U 08YSPAHHBIX Y208,
MPexspanHo2o yaia, meopemvl KOCUHYCO8 U CUHYCO8 Ol MPeXePAHHO20 yend,

— @1ademv NOHAMUEM NEPNEHOUKYISAPHOE CeyeHue NPusmbl U YMemb NPUMEHSMb
€20 npu peueHuu 3a0ay,
umems npedcmasienue 0 08OUCMBEHHOCIU NPABUTLHBIX MHO20ZPAHHUKOS,
61a0ems NOHAMUAMU YEHMPATbHOe U  NApallelbHoe NPOeKMUposanue u
NPUMEHAMb UX NPU NOCMPOEHUU CeYeHUl MHO20ZPAHHUKO8 MEMOOOM NPOEKYUL,

—  uUMemb nNpeoCmasieHue 0 pazgepmKe MHO20SPAHHUKA U Kpamyatiuem nymu Ha
NOBEPXHOCIIU MHO2OCPDAHHUKA,

—  umemv npedcmagieHue 0 KOHU4eCKUX Ce4eHUsX,

—  umemb npedcmasienue 0 KAcarowuxcs cepax u KomouHayuu mei 8pawjeHuss u
YMemb NPUMEHAMb UX NPU peueHuu 3a0ay;

—  NpUMeHAMb NPU peuleHul 3a0a4 GopMyIy pacCmoaHus Om MoyKu 00 NIOCKOCMU,

— e1ademv PAa3HbIMU CNOCOOAMU 3A0AHUA NPAMOU YPAGHEHUAMU U YMemb
NPUMEHAMb NPU PeUeHUU 3a0ay,

—  NpUMEHsMb NpU peueruu 3a0ay U OOKa3amenbCmee meopem 6eKmopHblll Memoo
U Memoo KOOpOuHam;

—  umemb npeocmasieHue 006 AKCUOMax obvema, NPUMeHAmb QOPMYabl 00beMO8
NPAMOY20IbHO20 Napaiieienunedd, HPUMvl U NUPAMUObL, Mempa’sopa npu
peuenuu 3a0ay;

—  npumeHamb meopembl 06 OMHOULEHUAX 00EeMO8 NPU peuleHul 3a0ay;

—  npuMeHaAmb unmezpa 0Jisl 6bIYUCIEHUSI 00BEMO8 U NOBEPXHOCMEU Mell 6DAUeHUs,
BbIUUCTICHUS. NIOWAOU Cheputecko2o nosica u 00vbema waposoco closi,

—  umemb npedcmasierue 0 OBUNCEHUAX 8 NPOCMPAHCMEe. NAPAIEIbHOM NepeHoce,
CUMMemMpPUYU OMHOCUMENLHO NAOCKOCMU, YEHMPAIbHOU CUMMEMpUU, Nnogopome
OMHOCUMENbHO NPSAMOU, BUHMOBOU CUMMEMPUY, YMeMb NPUMEHAMb UX Npu
peuteHuu 3a0ad;

—  umMemv npedcmasgieHue 0 NIoWaou OPMoLOHAILHOU NPOEKYUU,




— uUMemb npeocmasgieHue O MpexepaHHOM U MHO202PAHHOM Yale U NPUMEHSAMb
CB0UCMBA NIIOCKUX Y2TI08 MHO202PAHHO20 Y2lld NPU peuleHuy 3a0ay;

—  uMemb HNpPeOCMAsieHuss 0 Npeodpas’oeanuu nooodus, 20MOmemuu U ymems
NPUMEHAMb UX NPU PeUeHUuU 3a0ay;

—  yMemb pewiams 3a0ayu Ha NIOCKOCMU Memooamu cmepeomempuu,

—  yMemb npumeHsams Gopmynvl 00beMo8 npu peulenuu 3a0a4

BekTop | — naxooums ob6vem napannenenuneda u mempa’opd, 3040AHHLIX KOOPOUHAMAMU
bl | CBOUX BEPUIUH;

KOOpIM | —  3g0asamv NPAMYIO 6 NPOCMPAHCMEE;

HaTBl B | —  paxooums paccmosanue om mouxku 00 NJIOCKOCMU 8 CUCeMe KOOPOUHAM,
npOCTpa | —  yaxo0umes paccmosinue Mmencoy CKPewusaroWUMUCS NPAMbIMU, 3A0AHHLIMU 6
HCTBE cucmeme KoopouHam

Meton | npumenams mamemamuyeckue 3HAHUA K UCCIE008AHUIO OKPYHCAIOWE20 MUpd
bl (MoOdenuposanue husuuecKux npoyeccos, 3a0a4u IKOHOMUKU)

MaTema

THKH

3. COAEPXAHUE YYEBHOI'O IPEIMETA

Yrayo0sjeHHblii YpOBEHb

Aure0pa m Ha4Ya/1a aHAJIU3A

[ToBropenue. Pemenue 3aga4 ¢ MCIONB30BAHUEM CBOMCTB YHCENl M CUCTEM CUUCIICHUS,
JETMMOCTH, JOJIEW U 4YacTel, NPOLIEHTOB, MOAYJIEN 4ncell. Pemenne 3a1ad ¢ UCMOIb30BaHUEM
CBOMCTB CTENeHEH H KOpHEH, MHOTOYJIECHOB, MPeoOpa3OoBaHUl MHOTOUYICHOB U APOOHO-
palMOHAIBHBIX BEIPAKEHUN. PellleHne 3a1a4 ¢ UCIIONIb30BaHUEM I'PalyCHOM Mepbl yria. Moayib
YHClla U ero CBOMcTBa. Pemienue 3a1a4y Ha JBUKEHUE U COBMECTHYIO pabOTy, CMECH U CIUIaBHI C
MOMOIIIBIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAIIMOHATFHBIX YPaBHEHUH U UX cucTeM. Pemienue
3a/lad C TOMOILIBIO YHUCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHON IEPEMEHHOH, C
MPUMEHEHHEM W300paKeHHsI YHCIIOBBIX MPOMEXKYTKOB. PelieHue 3amad ¢ HCHOIB30BaHUEM
quCcIOBBIX (YyHKIMH W uX rpadukoB. Mcrmomb3oBaHue CBOWCTB M TpadUKOB JIMHEWHBIX M

KBaJPaTHYHBIX (YHKIMNA, 0OpaTHONW MPOMOPIIMOHATEHOCTH U (YHKIHUU y:\/;_ I'paduueckoe

peuieHne ypaBHEHHUM MW HepaBeHCTB. lVcmosnb3oBaHWE oOnepanuii HajJ MHOXECTBAaMU U
BBICKa3bIBaHUSIMU. Vcmosib30BaHME HEPABEHCTB W CHCTEM HEPABEHCTB C OJHOM NEpPeMEHHOM,
YHCIIOBBIX MPOMEXKYTKOB, UX 00beIuHEHUI U nepeceueHuil. [lpruMenenue npu pemeHun 3aaad
CBOMCTB apu(METUYECKOW M TEOMETPUUYECKOW MPOTPECCHH, CYMMHPOBAHHUSA OCCKOHEYHOU
CXOJIAILEHCS TEOMETPUUECKOU MPOTPECCUMU.

MHoxecTBa (YUCIIOBBIC, TEOMETpPUYECKUX (uryp). XapakTEepUCTHYECKOE CBOMCTBO,
DJIEMEHT MHOXECTBa, MyCTOe, KOHEYHOEe, OecKOHeuHoe MHOkecTBO. CmocoObl 3anaHus
MHOkecTB [loamHokecTBO. OTHOIIEHUSI MPUHAICKHOCTH, BKIIOYEHHsI, paBeHCTBa. Onepauuu
Hax MHOXecTBamMu. Kpyrm Oiinepa. KoHeunsle M OecKOHEYHbBIE, CUYETHBIE U HECUYETHBIC
MHO>KECTBA.

VctuHHBIE W IJIOKHBIE BBICKA3bIBAHUS, OINEpAllMU HAJ BBICKA3bIBAHUSIMU. Aneedpa
gvickasviganut. CBA3b BBICKAa3bIBAHUM C MHOXeCTBaMU. KBaHTOpBI CyIIECTBOBAHMUS U
BCEOOITHOCTH.

3akoHbl JOTUKU. OcCHOBHble no2uyeckue npasuna. PelieHue JOTMYECKUX 3agad C
HCIIOJIb30BAaHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UYECKUX NPABUL.

YMmozakmoueHuss. OOOCHOBaHMSI M JOKA3aTelbCTBO B MaTeMaTuke. Teopembl. Bumbl
MaTEeMAaTHYECKUX yTBEPKICHUU. Buowi Odoxkazamenvcms. Mamemamuueckas UHOYKYUs.
Ymeeporcoenusn: obpamnoe oannomy, npomueononoicHoe, 00pamHoe NPOMUBONOIOHCHOMY
Ooannomy. IIpu3HaK u CBOMCTBO, HEOOXOIUMBIC U JIOCTATOYHBIE YCIOBHS.




Ocnosnass meopema apugpmemuxu. Ocmamxu u cpaguenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema Depma. q-uunvle cUucmembvl CUUCTEHUS.
Dynxyus Jiinepa, yucio u cymma oeaumenetl HAamypaibHO20 YUCA.

Pagmannass mMepa yriia, TPUTOHOMETPUYECKas OKPYKHOCTb. TpHUTOHOMETpUYECKHE
GbyHKIIMM yucen U yriaoB. GopMyiibl MPUBEACHUS, CIIOKEHUS TPUTOHOMETPUUYECKUX (DYHKIIUH,
(GopMyibl ABOWHOTO W TIOJOBUHHOTO apryMmeHTa. lIpeoOpa3oBaHMe CyMMBI, Pa3HOCTH B
IPOM3BEACHUE TPUTOHOMETPHUECKUX (DYHKIIMNA, 1 HA0OOPOT.

Hynu ¢yHKOMHA, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambombinee wu
HanMeHblIee 3HayeHne GyHkmu. [lepuonnyeckue GQyHKIMM 1 HAMMEHBIIUI niepuo. YeTHble u

HeueTHble (QYHKUMU. DyuKyuu «OpoOHAS 4acmb HUCIa» y={x} U «yenas 4acmo HuUciay

y=x].
Tpuronomerpuueckre (GyHKIIMHM YHUCIOBOTO apryMeHTa y =cosx, )y =sinx, y=tgx,
y = ctg x . CoiicTBa U rpaiku TPUTOHOMETPHUIECCKUX (PYHKITUH.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIMH, UX TJIaBHBIC 3HAUEHHUS, CBONCTBA U IpadUKH.
Tpuronomerpudeckue ypaBHeHHA. OIHOpPOJHBIE TPUTOHOMETPUYECKHUE ypaBHEHHUs. PemieHue
MPOCTEHIINX TPUTOHOMETPUUECKHX HepaBeHCTB. IIpocTeiiline crucTeMbl TPUTOHOMETPUUECKUX
YpaBHEHUM.

CreneHb C JCHUCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBa creneHu. [lpocreimue
noKa3aTebHbIC YpaBHEHHs U HepaBeHCTBA. [lokazarenbHas (yHKLIHUS U €€ CBOMCTBA U rpaduk.
Yucno e u pyHkus y =e”.

Jlorapudm, cBoiictBa sorapudma. JlecATHUHBIA W  HATypaJlbHBIA  JOTapudMm.
[IpeoOpa3zoBanne  yorapupmMudeckux  BbIpakeHuil. Jlorapudmudeckne  ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuyeckas QyHKIMS U ee CBOICTBA U rpaduK.

Crenennas GyHKIHS U €€ CBOMCTBA U rpaduk. UpparmonaibHble ypaBHEHHUS.

[lepBuyHbIE TpenCTaBIEHUS O MHOXXECTBE KOMIUIEKCHBIX uucen. Jlelicmeus ¢
Komniekcuvimu uucramu. Komnnexcno conpsiscennvie uucna. Modyns u apeymenm uyucia.
Tpuconomempuyeckas Gopma KOMHIEKCHO20 uucia. Pewenue ypasnenuii 6 KoMnieKcHwix
yucuax.

Metox uHTEpBajOB I pemieHus HepaBeHCTB. [IpeoOpasoBanust rpadukoB (yHKIUIA:
CABHUI, YMHOXXEHHE Ha YHUCIIO, OTPaKEHHWE OTHOCUTENIbHO KOOpAMHATHBIX oceil. I'paduueckue
METO/BI PELICHUs] YPAaBHEHUU U HEPaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJEP KALLIUX
MEPEMEHHYIO TI0]1 3HaKOM MOJTYJIS.

CucTeMbl MOKa3aTeNbHBIX, JIOTAapU(PMUIECKUX U UPPALUOHATIBHBIX YpaBHEHHH. CHCTEMBI
MOKa3aTeNbHbBIX, JOTapU(PMHUUECKUX U UPPALMOHAIBHBIX HEPABEHCTB.

B3aumuo obparubie pyHkimu. I'padukn B3auMHO 00paTHBIX QYHKIUIA.

VYpaBHEHUSI, CUCTEMBI YPABHEHHI C TaApaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviuie 2 CHeyuaibHulX
6u0os. Teopema Buema, meopema be3y. [Ipusooumvie u Henpugooumvie mro2ounienvl. OcHosHas
meopema  aneebpvi. Cummempuueckue MHO20YAeHbl. Llenouucnennvie U  yero03HaAuHble
MHO20Y]IeHbI.

Juogpanmoswer ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K6aopamos.

Cymmbl u psodbl, MemMoObl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubnudicenuy OeticmeumenbHulX Yucel payuoHaIbHbIMU.

Mnoorcecmsa Ha KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Bynaxkosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

[Tonarue npenena ¢yHkuuu B Touke. [lomamue npedena Gyukyuu 6 6eCKOHeuHOCmU.
Acumnmomur epagpuxa @ynxyuu. CpasHeHue 0OECKOHEUHO MAblX U OECKOHEYHO OONbUIUX.
HenpepwiBHOCTS (hyHKIMU. Ceoticmea Henpepwinvix hynxyuil. Teopema Betiepuwmpacca.

Hudbdepennmpyemocts ¢yakuuu. IlponsBomnas dyHkumm B Touke. KacarenmpHas K
rpadpuky QyHkuuu. l'eomerpudeckuidi W (u3MUYecKHili CMBICT TPOU3BOIHOU. [Ipumenenue



npouszeoonou 6  @uszuke.  IlpousBogHple  3neMeHTapHbIX  ¢yHkuumid.  IlpaBuia
nuddepeHIpoBaHus.

Bropas npousBoHast, ee reoMeTpUUECKUN U (PU3HMUECKUI CMBICI.

Touku skcTpeMyma (MakcuMyma U MUHHUMYMa). MccreoBanne sieMeHTapHbIX (PyHKITUH
Ha TOYKM SKCTpPeMyMa, HamOoiblliee M HaMMEHbIIEe 3HAUCHHE C IIOMOIIBIO MPOU3BOAHOM.
Ilocmpoenue epaghuxos ¢hynkyuti ¢ nomowwio npou3eoonvix. llpumenenue npouzsooHOU npu
pewenuu 3a0ay. Haxoorcoenue sxcmpemymos YHKYuil HeCKOIbKUX NePeMEHHDbIX.

[TepBooOpasnas. Heomnpenenennsiii  uHTerpas. IlepBooOpaszHble  dIeMEHTapHBIX
¢ynkuuii.  Ilnomane  kpuBonmHeWHoW — Tpanmemuu.  @opmyna  HeroTona-JleiOHuma.
OmnpeneneHHblil UHTErpa. Boiuucnenue niowaoeti niockux ueyp u oo6vemos men 8paweHust ¢
NOMOWBIO UHMeZPaa..

Memoovl pewenus yHKyuoHanbHbIX YPAGHEHUT U HEPABEHCMS.

I'eomerpust

[ToBropenue. Pemnenue 3agay Cc HCHOIB30BAaHUEM CBOWCTB (UIyp Ha IJIOCKOCTH.
Pemienue 3agad Ha 10OKa3aTeNbCTBO U MOCTPOCHHE KOHTPIPUMEPOB. [IprmMeHenne nmpocTenmmx
JOTUYECKUX TpaBwi. PelleHne 3amady C  HUCIOJIB30BAHUEM TEOPEM O TPEYroJibHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYrOJbHUKAMU.
Pemenue 3amau ¢ ucnonb3oBaHueM (aKTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. Perienue 3amad Ha
U3MEpPEHUs] Ha IUJIOCKOCTH, BBIYMCIIEHUS JIMH W IUIomaneil. Pewenue 3a0au ¢ nomowbio
8EKMOPO8 U KOOPOUHAM.

Harnsaanas crepeomerpus. [Ipusma, napamenenunesn, nMpaMuaa, TeTpadip.

OcCHOBHbIE TTOHSTHUSI TEOMETPUU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU U CIICICTBUS
u3 HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas ons mempasopa. TlocTpoeHue ce4eHU MHOTOTPAHHUKOB METOJIOM
cinenoB. lleHTtpanbHoe mnpoekTupoBanue. [locTpoeHne cedeHM MHOTOTPAHHUKOB METOAOM
IIPOCKIUN.

CkpenuBarouiecst IpsiMble B IPOCTPAHCTBE. YTOJI MEXKAY HUMU. Memoowvl HaxodcoeHus
PACCMOSAHUL MENHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

Teopembl 0 mapauieIbHOCTH MNPSIMBIX U IJIOCKOCTEW B mpocTpaHcTBe. [lapaenbHoe
IPOEKTHPOBaHUE U n300parkeHue puryp. I eomempuueckue mecma mouex 8 nNpOCMpAHcmee.

[lepieHAMKYASAPHOCTh MHPAMOM M IUIOCKOCTH. OpTOroHaJIbHOE MPOCKTUPOBAHUE.
Haxnonssle u npoeknuu. Teopema o Tpex NeprneHIuKyspax.

Buoer  mempasopos.  Opmoyenmpuueckuti  mempa’sop, KAPKACHLIL — mempasop,
pasHozpannbiil mempal’op. lIpsamoyzonvusiti mempas’op. Meouansl u 6umeouansvt mempasopa.

Jlocmpaueanue mempasopa 0o napainenienuneoa.

Paccrostaust mexny ¢urypamu B mpoctpancTtBe. OOmmMiA MEpHIEHAUKYISP IBYX
CKPELIMBAIOIIMNXCS MPAMBIX.

VYrael B mpoctpaHcTBe. IlepneHauKynspHble IUIOCKOCTH. [l1owjadb opmoz2oHanbHOu
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmol. ITpexepanHvlii U MHO20SPAHHBIU Y20l
Csolicmea nnockux yenog muocoepannozo yena. Ceoticmeéa NioCKUX U O08VZPAHHLIX V2lo8
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexXepanHo20 yaid.

Bunel MHOrorpaHHukoB. Pazeepmku  mHoz2ocpannuka. Kpamuatiwue nymu mua
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBunbHblE MHOTOTPAaHHUKHU. /J[8OUICIMEEHHOCMb NPABUTLHBIX
MHO202PDAHHUKOS.

IIpusma. [Tapamtenenumnen. CpolicTBa  napajulelenuinena. IIpssMOyTONBHBIM
napajuienenunes. HaknoHHble MPU3MBL.

[Mupamupga. Bunel nupamug. OneMeHTbl MNpPaBWIbHOW mnupaMuibl. [lupamunabr ¢
PaBHOHAKJIIOHEHHBIMU peOpaMH U TPaHsSIMHU, UX OCHOBHBIE CBOIMCTBA.

[lmomaau moBepXHOCTEW MHOTOTPAaHHUKOB.



Tena Bpamienus:: HUWIHHIP, KOHYC, map u cdepa. CedeHns NUIMHIpPA, KOHYCa W Iapa.
[[TapoBoii cerMeHT, MapoBOH CIIOH, MAPOBOM CEKTOP (KOHYC).

YcedyeHHas nupamMuia U yCEUYEHHBI KOHYC.

Onemenmul chepuyeckou ceomempuu. Konuueckue ceueHus.

KacarenpHble mpsiMble W TUIOCKOCTH. BrucanHble u omucaHHble chepsl. Kacarwowuecs
cghepvi. Kombunayuu men spawjenus.

BekTops! u koopauHaTel. CymMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO. YTOJI MEKIY
BekTopamu. CKalipHOE MTPOU3BEACHHUE.

VYpaBHenue miockocTH. Dopmyna paccTOSHUS MEXIY TOUYKAMU. YpPaBHEHUE CQephl.
Dopmyna paccmoanus om mouku 00 niockocmu. Cnocodwvl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWBIO BEKMOPO8 U MemoOOM
KOOpOUHam. JieMeHmbl 2e0Mempuu Macc.

[Tonsatue oObema. OOBeMBbl MHOTOrpaHHHUKOB. OOBEMBI Ten BpalleHUA. AKCUOMbI
obvema. Bvleoo opmyn 06vemMo8 npsamoyeonrbHo20 napanieienunedd, npuzmbl U AUPAMUOBL.
Dopmynvl 011 HaxoxcOeHusi obvema mempas’opa. Teopemvl 06 OMHOWEHUSAX 0OBEMOS.

Ipunooscenuss unmezpana K Gul4UCIEHUIO 00bEMO8 U NOBEPXHOCMEU Mmel 8PAUEHUS.
IInowaow cghepuueckoeo nosca. Obwvem waposoeo cros. Ilpumenenue o6vemo8 npu peuienuu
3adau.

[Tnomanp cheps.

Paszeepmxa yununopa u konyca. Ilnomanb moBepXHOCTH HMJIMH/IPA U KOHYCA.

KoMOuHanmm MHOTOTpaHHUKOB U TEJ BPAIICHUSI.

[Togo6ue B mpocTpancTBe. OTHOIIEHHE 00BEMOB U TUIOIIAICH TOBEPXHOCTEH TOI00HBIX
buryp.

suoicenus 6 npocmpancmese: napaniesbHbill NepeHoc, CUMMEMPUsL OMHOCUMENLHO NIIOCKOCHIU,
YEHMPATLHASL CUMMEMPIUSL, HOBOPON OMHOCUMENTLHO NPSAMOU.

Ilpeobpazosanue nooobus, ecomomemusi. Pewenue 3a0au Ha nIOCKOCMU  C
UCNONb308AHUEM CINEPEOMEMPULECKUX MEMOOO8.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPUS TPa(OB 1 KOMOMHATOPUKA

IToBropenue. Hcnonb3oBanue TaOiaMLl M AUarpaMMm Ui TIPEACTaBICHUS JIaHHBIX.
Pemenune 3amau Ha IpUMEHEHHME OMMCATENBHBIX XaPaKTEPUCTUK YMCIOBBIX HAOOpPOB: CPEAHUX,
HauOOJIBIIEr0 U HAMMEHBILEr0 3HAUYEHUs, pa3Maxa, JUCIEPCHHM U CTAHJAPTHOIO OTKJIOHEHHS.
Bbruncnenue 4acToT W BEpOSTHOCTEW cOOBITHMH. BpIuMcieHHe BEpOATHOCTEH B OMBITaX C
PAaBHOBO3MOXHBIMM ~ JJIEMEHTapHbIMH  HMcxojamu.  Mcmosnb3oBaHme  KOMOMHATOPHKH.
Bbruncnenue BEpOSTHOCTEH HE3aBUCHUMBIX COOBITHH. Mcmonb3oBaHue (GOpPMYIBI CIOKEHHS
BEPOSITHOCTEH, TuarpamMm Dijepa, 1epeBa BeposTHocTer, popmyisl beprysau.

Beposmnocmnoe npocmpancmeo. Akcuomvt meopuu 6eposmuocmell.

VYcnoBHas BeposTHOCTh. [IpaBuino yMHOXKEeHUsT BepoATHOCcTed. Dopmyna MOITHOU
BepositHocTH. Dopmyina baiieca.

JIMCKpETHBIE CllydaliHble BEIWYMHBI U pacrpenencHuss. COBMECTHBIE pPaCIpPEIEICHMUS.
Pacnipenenenuie cymmsl U IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. MaremaTHuecKkoe
OKMJAHUE W JUCHEPCHsA CIy4alHOM BEJIMYUHBL. MareMaTHM4ecKoe OXHUAAHUE M JUCIEPCUs
CYMMBI CIIy4aliHbIX BEJIMYHH.

TEKYIIUH KOHTPO.Ib 3Hanuii 0CyIIECTBIACTCS B CIEAYIOMHX (pOpMax:
- YCTHBIH Ompoc,

- AHAUBUAYaNbHbIC TIOMAIIHUE 3aJaHusl,

- IPOBEPOYHBIE U CAMOCTOSTEIIbHBIC PAOOTHI,

- MaTeMaTU4YeCKue TUKTAHTEL,

- OHJIaHiH-TECTHI,

- TeMaTU4YEeCKNE KOHTPOIIbHBIE PAOOTHI.



10 kaacc

11 kiaace

(BxomHas+11 Ttematnueckux+1uToropas)

13

13

(BxonHas+11 Tematnueckux+lurorosas)

Htoro 26 KOHTPOJILHBIX padboOT

IMPOMEXYTOUYHAS ATTECTAIUSA 3a kypce 10/11 kaacca ocymecTBisieTcst B hopme
KOHTpOJIbHOHM paboTsl (popmat EI'D).

HUTOT'OBASA ATTECTALMSI 3a xypc cpeanero oo1ero o0pa3oBaHus OCYIIECTBISIETCS B
dbopme KOHTpOIBHOM paboTsl (popmart EI'D)

4. TEMATUYECKOE IINTAHUPOBAHUME

Haumeno | YueOHbIN MaTepuan 10 knace | 11 kaace | Koamuec
BaHue TBO
pasnena/t JacoB
eMbl
Anrebpa | JlelicTBUTENbHBIC YNCIIA 18 149
CrenerHast GyHKIIHS 20
IToka3zarenbHas QyHKIHS 16
Jlorapudmuaeckas hyHKIHs 24
Tpuronomerpuueckue GopmyIbl 28
TpuroHomeTpuyecke ypaBHEHHS U HEpaBEHCTBA | 23
Tpuronomerpudeckue GyHKIUN 20
Anrebpa u | [IponsBosaHas 1 €€ reoMeTpUYECKHI CMBICIT 20 55
Hauasa [IpumeneHne MNpPOU3BOJHOM K HCCIEIOBAHUIO 18
a”aju3a byHKIMI
[TepBooOpasHas 1 HHTETpa 17
Onementsl | KomOunaropuka 10 29
Teopust DJIEMEHTBI TEOPUSI BEPOSITHOCTEM 10
BEpOATHOC | CTaTUCTHUKA 9
TEH.
Craructu
Ka
Kommiiekc | KommiiekcHbie uncia 6 6
HbIE YHCIIa
VpaBuenu | CriocoObl  pelieHuss ypaBHEHHMM C  JIByMs 4 4
s U | mepeMeHHbIMU. ['paduueckuii crocod pemeHus
HEPaBEHCT | HEPABEHCTB C JIBYMS IIEPEeMEHHBIMU
Ba c
TBYMSI
MepEeMEHH
BIMH
IToBTOpPEH 19 34 53
ue Kypca
anreOpbl
['eomeTpu | BBenenue. AKCMOMBI CTEPEOMETPUU. 3 131
! [TapamienbHOCTh IPSMBIX U MJIOCKOCTEH 23
[lepneHIUKYIAPHOCTD NPSMBIX U IUNIOCKOCTEN 19




MHoOrorpaHHuK" 16

HexoTopsie cBeeHUs U3 MITAaHUMETPUHN 16

HMununaap. Konyc. [lap. 16

OOBeMEI TET 17

Bektopel B mpoctpaHcTBe. MeToa KOOpAWHAT B 21
MPOCTpaHCTBE. /[BHxKEeHHE

[ToBTOpEHME Kypca TeOMETpUHr 6 29 35

Pacnpenesienne yacos no pasaesnam npeamera (Kypca)

] Tema | KosnuecTBo yacos
10 xknacc

1. | JleficTBUTENbHBIC YUCIIA 18

2. | Brenenne. AKCMOMBI CTEPEOMETPHH. 3

3. | IlapamienbHOCTb MPSIMBIX 10

4. | IMTapanneabHOCTh MIOCKOCTEN 13

5. | CrenenHast pyHKIUS 20

6. | IlepneHAUKYISIPHOCTD MPSAMBIX U INTIOCKOCTEH 19

7. | Toka3arenpHas QyHKIHS 16

8. | MHOrorpaHHuKu 16

9. | Jlorapudmudeckas GyHkims 24

10. | Tpuronomerpuueckue GopMyIsl 28

11. | TpuronomeTpuyeckue YpaBHEHUS u 23
HEPABEHCTBA

12. | HekoTopble cBeieHUS U3 TTIAHUMETPUU 16

13. 25 (5 BHauvane roga u 20 B
Hrtorosoe noBropeHue KOHIIE I'0/1a)

11 kaace

14. | Tpuronomerpuueckue GpyHKIHH 20

15. | Hunuaap, KoHyC, map 16

16. | ITpousBogHas U €€ reOMETPUUECKUN CMBICT 20

17. | O6bemMsbl Ten 17

18. | [IpumeHeHrEe NPOM3BOAHON K HCCIEIOBAHUIO 18
byHKIHHA

19. | TlepBooOpa3Hast U HHTErpaj 17

20. | BeKkTOpBI B IPOCTPAHCTBE. 6

21. | Meroa KoOOpauHAT B MPOCTPAHCTBE 15

22. | KombGuHaropuka 10

23. | DyeMEeHThI TEOpHSI BEPOSITHOCTEM. 10

24. | CraTtuctuka 9

25. | KommiekcHble uncia 6

26. | CriocoObl  pemieHusi YpaBHEHHM C  JIBYMS 4
nepeMmeHHbIMH. ['paduueckuii cocod pereHus
HEPABEHCTB C ABYMs IEPEMEHHBIMU

27. | UtoroBoe moBTOpEHUE 63 (7 B Hauane roga u 56 B

KOHIIE T'0J1a)
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YUYEBHO-METO/JIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME
5.1. Y4eOHMKH M yuyeOHO-MeTOAUYECKHUE MOCOOHSI

1. MaremaTtuka: anredpa ¥ Havyajla MaTeMaTHYECKOTO aHalIM3a, reoMeTpus. Anredpa u
Havajma mareMmatrudeckoro anamms3a. 10-11 xmaceel: yueb. anms oOmieoOpas3oBar.
opranuzarnuii: 6a3oBbiii u yriryon. yposau / [IIILA. Amumos, 0. M. Konsrun, M.B.
Tkauesa u ap.]. — 3-e uzg. — M.: Ilpocsemenue, 2019.

2. Marematuka: anrebpa W Hayaja aHaiausa, TeoMerpus. [eomerpms.10-11 k.
:yueb./uig  oOuieoOpa3oBar.oprann3zanuii  :06a30BeId M YrIyOJCHHBIH  YpOBHH
/J1.C.AtanasH, B.®.byty30B u np.-3 uza.-M.: [Ipocsemenne, 2016.

3. AnreOpa W Hadajna MaTEeMAaTHYECKOTO aHanmm3a. JMoaKkTHYecKue MaTepuanbl K
yueOnuky II.A.AnmumoBa u apyrux. 10 kmacc : yue0. mocodue st 001meoopa3oBar.
opranu3zaiuii : 6a3oBblii U yriyon. yposau / [ M.U. lllaOynun, M.B. Tkauesa, H.E.
®enoponal.- 9-e uza. - M.: Ilpocsemenue, 2018.

4. Anrebpa W Hayala MaTeMaTHYeCKOro aHanu3a. JlunakThuuecKkhe MaTepHalbl K
yueOnuky II.A.AnmumoBa u apyrux. 11 kmacc : yue0. mocodue st 001meoopa3oBar.
opranu3zaiuii : 6a3oBblil U yriyon. yposau / [ M.U. lllaOynun, M.B. Tkauesa, H.E.
®enoponal.- 9-e uza. - M.: Ilpocsemenue, 2018.

5. Kontponsuble pabotel mo reomerpuu: 10 kiacc:k yueOHuky JI.C.Artanacsna,
B.®,byry3zoBa, C.b.KamommueBa wu ap. «l'eomerpus, 10-11»/FO.I1.Jlyaaursis,
B.JI.Kponray3. — 2-e usa., crepeorun. — M.: M3narenbctBo «IKk3amen», 2009.

6. T'eomerpus. Iloypounsie paspabotku. 10-11 kmacce : YuebHOoe mocobue st
obmeobpazopar. opranmuzamuii / C.M. CaaksH, B.®. Byry3os. — M. : IIpocBemenue,
2015.

7. Tloypounbie pazpabotku mo reomerpuu: 11 kmace / Coct. B.A.fIpoBerko. — M. :
BAKO, 2010.

8. EI'D MATEMATHKA: TumnoBbie 5K3aMeHaIlMOHHbIC BapuaHThI, 36 BapuaHTOB/ MO
pen. N.B.Slmenko.- M. M3narensctBo «HanmonansHoe obpazoBanuey, 2020.

9. EI'D: 4000 3amau ¢ oTBeTamMu 1o MareMatuke. Bee 3amanns. ba3oBbii v TpoQUITbHBINA
ypoBuu. / W.B.Smenko, U.P. Beiconkuii, A.B.3a6enmun u np. — M. M3natenscTBO
«9x3amen» 2017,2018 (ET'D, ®UITN)

5.2. O0pa3oBaTe/ibHbIE HHTEPHET-PECYPCHI

www.edu.ru (caiitr MOuH PO®).

www.school.edu.ru (Poccuiickuii 0011e00pa3oBaTebHBINA TOPTA).

www.pedsovet.org (Bcepoccuiickuit IHTepHET-1I€ICOBET)

www.fipi.ru (caiiT @eaepalbHOr0 MHCTUTYTA TIEAArOrMIeCKuX N3MEpPEHUH).
www.math.ru (MUaTepHeT-nonepxka yauteneil MaTeMaTukH).

www.mccme.ru  (calT MOCKOBCKOrO IIEHTpa HENpPEephIBHOIO MaTeMaTHYeCKOTro
o0Opa3oBaHUs).

WWW.it-n.ru (ceTb TBOPYECKUX yUUTEICH )

http:// mat.Iseptember.ru (caiiT razets! «MaTreMaTHKa)

http:// festival.lseptember.ru (dbectuBanp mnemarorudeckux wunend «OTKPBITHIA ypPOK»
(«ITepBoe ceHTSIOPs»)).

10. www.math.ru/lib (3exTpoHHast MaTeMaTH4YeCKass ONOINOTEKA)

5.3. YueOHoe 000opynoBanue
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AynutopHas Tocka ¢ MAarHUTHOW TTOBEPXHOCTHIO

MHoro(dyHKITMOHAIBHOE YCTPOHCTBO

MynbTUMEIMITHBIA KOMIIBIOTEP

MynbTUMEAUNHHBINA TPOEKTOP

CwmapT-mocka

UYepTekHbIE U U3MEPUTETbHBIE HHCTPYMEHTHI

JleMOHCTpalnOHHBIe TPUOOPHI U MOJIETTH HAOOPHI JIJISl CAMOCTOSATEIBHBIX padoT
[TeuaTHsie cpencTBa oOydeHus (TaOIUIIBI, TOPTPETHI, KAPTOUKU C 3aJaHUSMU; CIOJa e
OTHOCSITCSl Y4eOHUKH, 3aJaYHUKHU U TOTIOJHUTENbHAS JINTEpPaTypa)



