MPUHATO YTBEPXOEHO

Ha 3acefaHuMu NeparorMyeckoro coeeTa MPMKa3oM OMpeKTopa
MpoTokosn Ne AHO Ol UMM
oT oT N®

PABOYAAd NPOrPAMMA
no npeoMety «MaTeMaTuka»
ansa obydatoumxcsa 10-11 knaccoB
(yrny6néHHbIn ypoBeHb)
019 OYHO-3a04YHOM POoPMbl OBYyUeHUa
Ha 2021 - 2022 yuebHbli roa

CoctaButens: M. 1O. XXypaBnesa

MockBa, 2021 roa



OrnasneHue

MnaHMpyeMmble pPe3ynbTaTbl OCBOEHUA YYEOHOTO MPEAMETA .....eeerereesesissssssessssesssssssssssnssns 3
CoOepPXKaHME YUEOHOTO MPEAMET D ..ot sses s sssssess s sass s sssss s ssss s sasssasens 9
TeMaTryecKoe NMaHNPOBAHUNE YUEOHOTO MPEAMETA .. wreeenesesnsssssssssesssssessssssssssssssssesssssensss 13



NMnaHupyeMblie pe3ynbTaTbl OCBO€HUS yuYe6HOro npegMeTa

Yrny6neHHbl ypoBeHb

[nqa ycnewHoro NnpoaomkeHmsa obpasoBaHMa No cneuranbHOCTAM, CBA3aHHbIM
C NPUKIagHbIM MCMNOMb30BaHMEM MaTeMaTUKK (1-M ypOBEHb M1aHUPYEMbIX Pe3yb-
TaToOB), BbIMYCKHWMK HAYYMUTCH, 2 TakKXXe MOMYYUT BO3MOXKHOCTb HayuuUTbCHa /14
obecneyeHMa ycnewHoro nNpoaomKeHmna obpasoBaHMA MO CreLManbHOCTAM, CBSA-
3aHHbIM C OCYLLIECTBIEHMEM HAy4YHOM U MccneaoBaTeNlbCKOM AeaTeNlbHOCTM B obna-
CTU MaTEMATUKM N CMEXHbIX HayK (2-1 YPOBEHb MNAaHMPYEMbIX Pe3ynbTaToB, Bblae-
NTEHO KYpPCHBOM).

AneMeHTbl TEOPUU MHOXECTB 1 MaTeMaTUUYECKOM JTIOrMKH

— CBo60OOHO onepupoBaTbh MOHATUAMKM: MHOXXECTBO, NMyCTOe, KOHeYHoe N BecKoHeu-
HOEe MHOXXECTBA, dNIeMEHT MHOXXeCTBa, MOOAMHOXEeCTBO, NepecevyeHumne, obbegmHeHme
M Pa3HOCTb MHOXECTB;

— NPUMEHATb YMCNOBbIe MHOXXECTBa Ha KOOPAMHATHOM MPAMOIN: OTPEe30K, MHTepBan,
MONYMHTEPBas, NPOMEXYTOK C BbIKOMOTOM TO4YKOWM, rpadumyeckoe npencrtaBneHue
MHOYEeCTB Ha KOOPAOMHATHOW MMOCKOCTU;

— MNPOoBepPATb MPUHAONEKHOCTb 3NIeMEeHTa MHOXXECTBY;

— HaxoOuTb nepecedyeHne N obbegMHeHre MHOXeCTB, B TOM 4ucnie npeactaBneH-
HbIX rpadUYeck Ha YNCOBOW MPAMOM M Ha KOOPAMHATHOM MNMOCKOCTK;

30ecb 1 ganee — 3HaTb onpeaeneHme NoHATUA, 3HaTb M yMeTb 1OKa3blBaTb CBOMCTBA
(MPU3HAKK, eCN OHM eCTb) MOHATUSA, XapPaKTepPM30BaTb CBA3M C OAPYrMMKM NMOHATUA-
MW, NpeacTaBnaa OQHO MOHATME KaK 4YacTb LIeIOCTHOroO KOMIIeKca, UCMOoMb30BaTb
MOHATME M ero CBOMCTBaA MPU NpoBeaeHMM PACCy>XOeHWM, AOKA3aTeNbCTB, peLleHnm
3a4au.

— 33aBaTb MHOXXECTBa NepeYncrieHMeM 1 XxapaKTepUCTUYECKMM CBOMCTBOM;

— onepupoBaTb MOHATUAMU: YTBEPXKOEHUE, OTPULAHME YTBEPXKOEHUSA, UICTUHHbIE U
NOXXHble YTBEPXKOEHUS, MPUYMHA, CeacTBMe, YacTHbI crydan obliero yteepykae-
HWA, KOHTPNPUMEPR;

— MPOBOAUTb AOKa3aTeslbHble paccyXaeHua ang o60CHOBaHUA UCTUHHOCTU yTBep-
XOSHUWM;

— onepupoBATb MOHATUEM OrpeaesIeH1s, OCHOBHbIMKW BUAAMMK OnpeaesieHun m
Teopem;

— MOHMMQATb CyTb KOCBEHHOIO AOKA3ATE/IbCTBA;

— onepupoBATb MOHATUSAMM CHETHOIO M HECHETHOIO MHOXECTBA,

— MPUMEHSATb METOA MATEMATUYECKOMN MHAYKLUMN 719 MPOBEeAEHMS PACCYXKAEHNM 1
[OKQ3QTe/IbCTB rpu peLleHmn 3a4a4.

B noBcegHEBHOM YXU3HU U NPU U3yYEeHUU APYrUX NpeaMeTOB:

— WCMNOMb30BaTb YMC/IOBblE MHOXECTBA Ha KOOPAMHATHOW MPSMOM U Ha KoopAU-
HATHOW MMTOCKOCTW A1 OMMCAHMA pearibHbIX MPOLLECCOB M ABNEHUI;

— MNPOBOAMUTb OOKa3aTeslbHble PACCYXXOEHUS B CUTyaUMsax MOBCEOHEBHOM XM3HW,
npw peLleHnn 3agay M3 opyrux npeamMeTos;

— WCrO/Ib30BATh TEOPETUKO-MHOXXECTBEHHbIN A3bIK M A3bIK JTOMMKA 4719 OMUCAHMS
pPeqQsIbHbIX MPOLIECCOB U AB/IEHUMN, MPU PeLUeHM 30404 APYrvX y4ebHbIX rnpeame-
TOB.

Yucnaun BblpaXXeHusd

— CBO6OJ:I,HO ornepmnpoBaTb NMOHATUNAMKN. HATypaJibHOE YNMC/10, MHOXECTBO HaTypallb-
HbIX 4YMncesn, uenoe 4Ynmcrjio, MHOXeCTBO UeslblX 4YMNCer, 06blKHOBEHHAA ,El,pO6b, gecd-
TNYHa4d ,EI,IOO6b, cMelaHHOEe 4YKnCso, paunoHasibHoOe 4YMC/1o, MHOXXeCTBO palUMNOHallb-
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HbIX YMCen, MppPaLMOHANIbHOE YMCO, KOPEHb CTeMeHW N, OEeNCTBUTENbHOE YKMCNO,
MHOXXECTBO OENCTBUTENbHbLIX YMCEN, reoMeTpuyeckasa MHTeprnpeTauns HaTypanb-
HbIX, LLesblX, paLMOHanbHbIX, OENCTBUTENbHbIX YMCETT,

— MOHUMATb M 0O6BACHATbL Pa3HKMLY Mexxay MO3UNLMOHHOM U HEMO3ULIMOHHOW CUCTe-
MaMK 3anmcum Ymcern,

— nepeBoauTb YMCa U3 OQHOM CUCTEMBbI 3aMUCK (CUCTEMbI CHUCIEHUS) B OPYIYHO;

— [0Ka3blBaTb M MCMONb30BaTb MPU3HAKM OENTMMOCTU, CYMMbl U MPOM3BELEHUNSA MPU
BbIMNOTHEHWUN BbIYMUCIEHUN N PELLIEHMW 3a4aY;

— BbIMOMHATbL OKPYI1eHMe pauLMOoHaNbHbIX M MPPaLKMOHANbHbIX YMCen C 3a4aHHOMN
TOYHOCTbIO;

— CpPaBHMBaATb AENCTBUTE/bHbIE YMCa Pa3HbIMKU crlocobamu;

— ynopsao4mMBaThb YMCNa, 3arNMcaHHble B BUOE OObIKHOBEHHOM U OecAaTUYHOM apobu,
4mcna, 3arnucaHHble C WCMNONb30BaHMEM apUPMETUUYECKOro KBaOPATHOMO KOPHS,
KOPHeW cTerneHun 6osblle BTOpon;

— HaxoauTb HOLO n HOK pa3HbIMKM criocobaMy M UCMOMb30BaTb UX MNP peLleHnn
3agavy;

— BbIMNOMHATb BblYMUCIEHUSA M NPeobpa3oBaHMa BblpaXKeHWM, coaep»aLlumx 0encTBu-
TeNbHbIE YMNCIA, B TOM YMCE KOPHU HaTypalbHbIX CTEMEHEN;

— BbIMOMHATb CTaHOAPTHble TOXXOECTBEHHble Mpeobpa3oBaHUa TpUroHoMeTpuye-
CKUX, TOrapUPMUYecKmx, CTeEMEHHbIX, MPPaLMOHANTbHbBIX BblPaXKeEHUN,

— cBO604HO OMNEPUPOBATL YACSTOBBbIMIN MHOXXECTBAMMU MPU PELLEHMN 304AY;

— MOHUMQATb MPUYNHBI M1 OCHOBHbIE MAEW PACLUNPEHUS YNCTTIOBbIX MHOXKECTB;

— B/1QAETb OCHOBHbIMU MOHATUSMU TEOPUN OESTUMOCTU MPU PeLUeH CTaH4APT-
HbIX 30404,

— uMeTb 6Q30Bble NPeaCcTABIEHNST O MHOXKECTBE KOMIM/TIEKCHbIX YNCETT;

— CcBOH6OAHO BbIMO/IHATb TOXKAECTBEHHbIE MPeobpA30BAHUS TPUMOHOMETPUYECKMX,
J1I0rapurpMmMYeCcKmX, CTeNEeHHbIX BblPAXKEHUU,

— B1aaeTb popMyriort GUHOMA HbOTOHQ,

— MPUMEHSTL MPU PELUEHMN 3a4a4 TeopemMy O JIMHEUMHOM rpeacTasrieHn HO/,
Kutanckyro TeopemMy 06 ocTaTkax, Masnyo Teopemy @epma;

— MPUMEHSTb MpU PeLUeHM 30404 TEOPETUKO-YMC/TOBbIE QYHKLMN: YNCIIO U CYMMY
aenuteneu, QyHKUNIO Iunnepaq;

— MPUMEHSATb Mpu peLUueHnn 30404 LUerHble gpobu, MHOroY1IeHbl C JEUNCTBUTE b-
HbIMUW U LieJTIbIMU KOG PULIMEHTAMU,

— B/1QAETb MOHATUSMUN: MNPUBOANMbBIE U HEMPUBOAMMbIE MHOIMOY/IEHbI;, MPUMEHSTH
UxX rpu peLeHunn 3a4a4;

— MPUMEHSITb npu peleHun 30404 OCHOBHYKO TeopeMy asnrebpsbl;, rnpocrenLume
GYHKUMNM KOMIMTIEKCHOMW NMepeMeHHOW KK reoMeTpuyeckme rnpeobpa3oBaHMS.

B noBcegHEBHOM YXU3HU U NPU U3yYEeHUMN APYrUX NpeaMeTOB:

— BbINOMHATb M OOBACHATb Pe3yNbTaTbl CPaBHEHUA PE3y/bTaTOB BblYMCIEHUM Mpu
peleHnn NPaKTUYEeCKMX 3a4a4, B TOM Ymcne NPpUGAMMKEHHbIX BblYMCIEHUIN, MCMOMb-
3y§ pa3Hble cnocobbl CpaBHEHUN;

— 3anucbiBaTb, CPaBHMBATb, OKPYINATb YMCNOBbIEe OJaHHbIE,

— MCMNOMNb30BaTb PeasibHble BEMMUYMHbBI B Pa3HbIX CUCTEMAX M3MepeHus;

— COCTaBMATb M OLEHMBATb Pa3HbIMU CMOCOBGAMU YMCIOBbIE BblIPa)KeHUsa Npu pe-
LUEHMM NPAaKTUYECKMX 33034 M 33434 M3 OPYTrMX y4ebOHbIX MpeaMeToB.

YpaBHEHUA N HEpaBeHCTBA

— CB060OOHO oMepupoBaTb MOHATUAMMK: YPABHEHME, HEPABEHCTBO; PAaBHOCUIbHbIE
YPaBHEHMA M HEPABEHCTBA; YpaBHeEHMe, aBnatolLeecs cneacTBMEM OPYyroro ypaBHe-
HWA; YPaBHEHUA, PAaBHOCU/IbHbIE HA MHOXECTBE; PaBHOCW/bHblE Mpeobpa3oBaHMS
YPaBHEHUN;



— pewaTb pa3Hble BMObl YPaBHEHWM M HEPABEHCTB M UX CUCTEM, B TOM YKCIE HEKO-
TOpble ypaBHEHUSA TpeTben 1 YeTBEPTOWM cTeneHen, ApobHO-paLMoHanbHble U Mppa-
LMOHaNbHbIE;

— OBNageTb OCHOBHbIMM TWUMaMM MOKa3aTesNbHbIX, NOorapudMmMyecKkmnx, mppaumo-
HaNbHbIX, CTEMEHHbIX YPaBHEHMIN M HEPABEHCTB M CTaHOAaPTHbIMU MeTodaMM UX pe-
LIEHWM M MPUMEHATb UX NPU PELLEHUM 3a0aY;

— NPUMeHATb TeopeMy besy K pelLeHnto ypaBHEHW,

— NPUMeHATb TeopeMy BureTa ong peleHma HEKOTOPbIX YPaBHEHWM CTEMEHU Bbllle
BTOpPOW;

— MOHMMATb CMbIC/T TEOPEM O PAaBHOCUbHbBIX M HEPABHOCU/IbHbBIX MpPeobpa3zoBaHM-
AX YPaBHEHUIN 1 YMETb UX AOKa3blBaTb;

— BfageTb MeTodaMu peLlleHns YpaBHEeHWW, HePaABEHCTB U UX CUCTEM, YMeTb BblOU-
paTb MeTof pelueHns M 06OCHOBbIBATb CBOM BbIOOP;

— MCMONb30BaTb METOA MHTEPBANOB A9 PELUEHUNS HEPABEHCTB, B TOM 4Mcnie gpob-
HO-pPaLMOHANbHbIX 1 BK/OYAIOLWMX B Ce69 MppaLMOHanbHble BblpaXkeHUs;

— pelwaTtb anrebpanyeckme ypaBHEHUS U HEPABEHCTBA M UX CUCTEMbI C MapaMeT-
paMu anrebpanyeckmmM 1 rpadmyecknM MeTogamu,

— B1IaAEeTb pPa3HbIMM METOA4AMM AOKa3aTENbCTBA HEPABEHCTB;

— peLllaTb YpaBHEHUSA B LENbIX YNCNAX;

— Mn306parkaTb Ha MIOCKOCTU MHOXECTBa, 3aJaBaeMble YypaBHEHUAMMK, HEpPABEH-
CTBaMM N UX CUCTEMAMMU;

— cBOBOOHO MCMNOMb30BaTh TOXAECTBEHHbIE NMPeobpa3zoBaHMa NPU peLlleHnn ypaB-
HEHUI N CUCTEM YpPaBHEHUN,

— cBO6OAHO onpeaeaTeb TUM M BblIGMPATb METOA PELLUEHMS MOKA3ATE/IbHbIX M JTOra-
PUPMUNUYECKUNX YPABHEHMI M HEPABEHCTB, MPPALMOHAIbHbBIX YPABHEHUN U HEPQa-
BEHCTB, TPMITOHOMETPUNYECKMX YPABHEHMI M HEPABEHCTB, UX CUCTEM;

— cBO60OAHO PEeLLATb CUCTEMbI JIMHENHbIX YPABHEH M,

— peLuaTb OCHOBHbIE TUMbI YPABHEHMI M HEPABEHCTB C MAPAMETPAMU;

— MPUMEHSATL MPU PELUEHMNM 30404 HepaBeEHCTBA KoLum—bByHSKOBCKOro, bepHyrn-
i

B noBcegHEBHOM YXU3HU U NPU U3yYEeHUU APYrUX NpeaMeTOB:

— COCTaBNATb U peLlaTb YpPaBHEHWS, HePaBEHCTBA, MX CUCTEMbI MPU peLleHnn 3aaa4
M3 OpYyrux y4ebHblx MpeaMeTos;

— BbIMOMHATb OLIEHKY MpaBoonogobusa pes3ynbTaToB, MoflydaeMblx MpU pelleHunm
PAa3NMYHbIX YPaBHEHWUM, HEPABEHCTB U UX CUCTEM, MPW peLlleHUnK 3adad 13 Opyrmx
y4yebHbIX MpeaMeToB;

— COCTaBMAaTb M pellaTb YPaBHEHMS M HepaBeHCTBa C NapaMeTpaMuy Npu peLlueHunm
3a4a4y U3 Opyrmx ydebHbix NpeamMeTos;

— COCTaBMATb YpPaBHEHME, HEPAaBEHCTBO UM UX CUCTEMY, OMMUCbIBalOLLME pearibHyo
CUTYaLMIO UM MPUKNAOHYO 33434y, MHTepPNpPeTUPOoBaTb Nofy4YeHHble pe3ynbTaTbl;
— MCMOMb30BaTb MPOrpaMMHble CpeacTBa NPU pelleHn OTAEeNbHbIX KacCoB ypaB-
HEHWW N HepPaBEHCTB.

DyHKUUMN

— BnageTb MOHATUAMMK: 3aBUCUMMOCTb BENUYMH, GYHKUMA, apryMeHT M 3HadeHue
dYHKUMKM, 06nacTb onpeneneHmnsa U MHOXECTBO 3HAaYeHUM GYHKUMK, rpadUrK 3aBuU-
CUMOCTU, FPadPUK GYHKUMK, HYNN DYHKLMN, MPOMEKYTKM 3HAKOMOCTOAHCTBA, BO3-
pacTaHMe Ha YWMCMOBOM TMPOMEXYTKe, YyObiBaHME Ha UYUCNIOBOM MPOMEXYTKe,
Hanbonbllee N HaMMeHbLUEee 3HAYEHUA QYHKLMM Ha YMCTOBOM MPOMEXYTKe, Nepwu-
oomyeckaa GyHKUMA, mepunon, YETHAA U HeYéETHaa GYHKUMKU; YyMETb MPUMEHATb 3TU
MOHATMA NPW PELLEHUM 3a8aY;

— BNAAETb MOHATMEM: CTEMeHHaa GYHKUUGA; CTPOUTb €€ rpaduk 1M yMeTb NPUMEHATb
CBOMNCTBa CTEeNEHHOM GYHKLIMKM MPU peLleHn 3aday;
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— BlTaAeTb NOHATUAMM: MOKa3aTeNnbHasa GYHKLUMA, SKCMOHEHTA; CTPOUTb UX rpaduKkm
M YMETb NPUMEHATb CBOMCTBA MOKa3aTeNlbHOM QYHKLMM NMPU peLleHM 3a4ay;

— BlafeTb NOHATMEM: norapudmmyeckaa QyHKLMS;, CTPOUTb €€ rpaduk U yMeTb
MPUMEHSATb CBOMCTBA NOrapUPMmMUYecKom GYHKLINKM MpU peLleHn 3a0ayY;

— BM1afeTb MOHATUEM: TPUFOHOMETPUMYECKME PYHKLMU; CTPOUTb UX FPadUKM U YMETb
NPVMEHATb CBOMCTBA TPUTOHOMETPUYECKMX GYHKLMIM MPU peLleHnK 3a4ay;

— BageTb MOHATMEM: 06paTHaa GYHKLMSA; MPUMEHATb 3TO MOHATME MPU peLleHnn
3apay;

— MPUMEHATb NMPU PELLEHUM 3a4a4 CBOMCTBA GYHKUMM: YETHOCTb, NEPUOOMNYHOCTD,
OrpaHNYEeHHOCTD;

— NPUMEHATb NPU peLleHn 3adad npeobpasoBaHUa rpadrkoB GyHKLUMIN;

— BfageTb MOHATUAMMK: YUCMIOBble MOCNEeA0BaATENbHOCTH, apUdMeTUYECKaa U reo-
MeTpuyecKada Nporpeccuu;

— NPUMEHATb NPU PELLEHUM 3a4a4 CBOMCTBA M MPU3HAKM apUPMETUYECKOM U reo-
MEeTPUMYECKOM NPOrpeccui;

— B/1IQAETb MOHATUEM: QCUMIITOTA, YMETb €ro MPUMEHSATb MPU PELLUEHMIM 30404,

— MPUMEHSATb METOoAbl PeLUeHUS MPOCTENLLNX ANDPepeHLUMAsIbHbBIX YPABHEHNMN
nepBoOro 1 BTOPOro nopsaKosB.

B noBcegHEBHOM YXU3HU U NPU U3YyHYEHUMN APYITUX y4ebHbIX NpeaMeToB:

— onpenenaTtb No rpadmkaMm U KMCMonb3oBaTb A9 pelleHMsa MPUKNagHbIX 3anad
CBOMNCTBaA peasibHbIX MPOLLeCCOB WM 3aBUCUMOCTEN (HambonbluMe M HauMeHblune
3HaYeHMs, MPOMEXXYTKM BO3pacTaHUAa 1 yObiBaHUA, MPOMEXKYTKM 3HAKOMOCTOAHCTBA,
aCMMNTOTbI, TOYKKM Nepermnba, mepmon M T. MN.), MHTEPNPETUPOBATb CBOMCTBA B KOH-
TEKCTE KOHKPETHOWM MPaKTUYeCKoM CUTyaummu;

— onpenenaTtb Mo rpadurKaM MPOCTENLLME XaAPAKTEPUCTUKMU MEPUMOOMNYECKMX MPO-
LLeccoB B BMONOrnm, 3KOHOMKKE, My3blKe, PaAMOCBA3K U T. M. (QMNNUTyOa, Nepuoa v
T. M.).

3neMeHTbl MaTeEMaTUYECKOIo aHaIn3a

— Bnapetb noHaTMeM: 6eckoHe4dHOo ybbiBatollaa reomMeTpuyecKkas nporpeccus u
YMeTb MPUMEHATb ero Npu peLleHmnm 3agay;

— NPUMEHaTb ONA pelleHna 3a4a4 Teopuio Npenenos,

— BfageTb NOHATUAMU: BECKOHEeYHO 60onbliMe YMCOoBble MOoCenoBaTeIbHOCTU U
6eCKOHeYHO Marble YMCNoBble MocnenoBaTelbHOCTM; YMEeTb CPaBHMBATb BecKoHeu-
HO BonblUMe M BECKOHEeYHO Masible MocneaoBaTeNbHOCTY;

— BNageTb NOHATUAMK: Mpon3BOAHAA QYHKLMKM B TOUKE, Mpon3BoaHasa GyHKLUUM;

— BblYMCNATb MPOU3BOAHbIE 3MIeMeHTapPHbIX GYHKLMIN U X KOMOUHALWK,

— nccnenoBaTb GYHKLUMM HA MOHOTOHHOCTb M 3KCTPEMYMbI;

— CTPOUTb rPAadUKKM N MPUMEHATb MX K peLleHnto 3a4a4, B TOM YMCe C MapaMeTpoMm;
— BMageTb NOHATMEM: KacaTeNbHaa K rpaduky GyHKUMKW, YMEeTb MPUMEHATb ero rnpu
pelleHnn 3agay;

— BnageTb NOHATUAMMK: NepBoobpa3Has, onpeanenéHHbl MHTerparn,

— NpUMeHaTb TeopeMy HbloToHa—/lenbHMua 1 eé cneacTBUa ONs pelleHns 3adau;
— cBO6OAHO B/IQAEeTb CTAHAAPTHLIM AMMAPATOM MATEMATMYECKOro aHAIM3a A1
BbIYNC/IEHNS MPOM3BOAHbBIX QYHKLMM OAHOM NepemMeHHOM;

— CcBO6OAHO MPUMEHSATb ArrnapaT MATEMATUYECKOro AHAIM3A A/19 UCCAeaoBAHMS
DYHKLUMUA M MOCTPOEHUS rPAPUKOB, B TOM YIMC/IE MCCIEA0BAHMSA HQ BbIMYKIOCTb,

— onepupPoBATbL MOHATUEM NMepBOO6PA3HOM A/1F PEeLUeHMS 3a4aY;

— oB/104eTb OCHOBHbIMM CBeAeHUAaMM 06 uHTerpasne HoioToHa—/lenbHuLa 1 ero
MPOCTENLLMX MPUMEHEHMSIX;

— onepupPoBATb B CTAHAAPTHBIX CUTYALMSX MPOM3BOAHbBIMMA BbICLLINX MOPSAKOB;

— YMETb MPUMEHSTb MPU PeLLIeHWI 30404 CBOMCTBA HErNpPepbIBHbIX QyHKLIM;

— YMETb NMPUMEHSTb MPU peLLleH 30404 TeopeMbl BerepLuTpacca;

6



— YMETb BbIMNOAHATb MPUOIVIKEHHbIE BbIYMCIEHNS (MEeToAbl PeLUeHWNS YPABHEH MM,
BbIYMCTIEHNS OMNpPeaeEHHOro MHTerpPaaq);

— YMEeTb MPUMEHSATb MPUTOXKEHNE MPOM3BOAHOM M ONpeaeéHHOro MHTerpaaa K
peLueHmo 304a4 eCTeCTBO3HAHMS;

— B/IQOETb MOHATUAMM. BTOPQASA MPOM3BOAHAS, BbIMYKIOCTb rPAGUKA DYHKLNM,
YMETb UCCNeAoBATb QYHKLMIO HQ BbIMYKIOCTb.

B noBceAHEBHOM YXU3HU U NMPU U3YUYEHUN APYIrUX y4e6HbIX NpeaMeTOoB:

— pelaTb NpUKNagHble 3agadu U3 6MoNornmn, PUIUKU, XMMUKU, SKOHOMUKK U OPYIrUX
npeaMeToB, CBA3aHHbIE C UCCMedoBaHMEM XapaKTePUCTUK MPOLLEeCCOoB, MHTeprpe-
TUPOBATb MOMyYeHHble pe3ynbTaTbl.

KoM6unHaTopuKa, BepOoATHOCTb U CTaTUCTUKA, NOrMKa u Teopus rpados

— OnepupoBaTb OCHOBHbLIMU OMWCATENbHbIMK  XaPAKTEPUCTUKAMM  YKMCIOBOIro
Habopa; NOHATUAMMU: reHepanbHasa COBOKYMHOCTb M BbIOOPKA;

— onepurpoBaTb MOHATUAMMK: YaCTOTa U BEPOATHOCTb COObITUSA, CyMMa 1 NMpounssene-
HMe BEPOATHOCTEN; BbIUMCNIATb BEPOATHOCTM COObITUM Ha OCHOBE MOACYETa Ymcna
MCXOO0B;

— BageTb OCHOBHbIMW MOHATUAMU KOMOBUHATOPUKMU U YMETb MPUMEHATb UX Mpu
peleHnn 3agay;

— UMETb NpeacTaBeHme 06 OCHOBaX TEOPMKM BEPOATHOCTEWM,;

— WMETb NpeacTaBneHne O OUCKPETHbLIX U HEMPEPDLIBHbLIX CyYaMHbIX BEIMYMHAX, U
pacnpeneneHmnsax, 0 HE3aBUCMMOCTM Clly4YamHbIX BENNYUNH;

— MMeTb NpeacTaBneHre 0 MaTEMATUYECKOM OXXUOAHUM U OUCMEPCUM CyYaMHbIX
BETNYMUH;

— UMETb NpeacTaB/IeHME O COBMECTHbIX pacnpeneneHmnax ciydamHbiX BETNUYMH;

— MOHMMaTb CyTb 3aKOHa 60MbLUMX YMCeN M BbIBOPOYHOrO MeToda M3MepeHUsa Be-
POATHOCTEW;

— WMMEeTb NpeacTaBneHMne 0 HOPMarbHOM pacnpeneneHnm n npumMepax HopManbHoO
pacrpenenéHHbIX Cly4YamHbIX BEMUYMH;

— UMETb NpeacTaBeHmMe 0 Koppenaumm crydyamHbiX BENUYNH;

— UMETb NPEeACTAB/IEHNE O LIEHTPA/IbHOM MNPEeAesIbHON TeopeEME;

— WMETb NpeacTaBeHMe O BbI6GOPOYHOM KOIPPULIMEHTE KOPPENALMM U JIMHENHOMN
perpeccuu;

— WMETb NpeacTaB/IeHMe O CTATUCTUYECKUX TMIMOTEe3AX U MPOBEPKE CTATUCTMYE-
CKOW rroTe3bl, O CTATUCTUKE KPUTEPUSA 1 €€ YPOBHE 3HAYNMOCTU,

— UMETb NPeacTaB/IEHME O CBA3M IMMUPUYECKUX U TEOPETUYECKUX pacrpenese-
HuY;

— UMETb NPeACcTaB/IEHNE O KOAMPOBAHMM, ABOMNYHOM 3AMNCH, ABOUNYHOM AEPEBE;

— B/1IQAETb OCHOBHbIMU MOHATUAMUN TEOPUM rpPa¢oB (rpag, BepLinHa, pebpo, cTe-
MeHb BEPLUNHDI, MyTb B rpade) m yMeTb NPUMEHHATb UX MNPU PELUEHMN 304AY;

— UMETb NPEeACTAB/IEHNE O AEPEBLSX U YMETb MPUMEHSTb €0 MNPy PELUEHNN 3040Y;
— B/1QAETb MOHATUEM: CBS3HOCTb, YMETb MPUMEHSATb KOMMOHEHTbI CBS3HOCTU MpU
peLueHun 3a4a4;

— YMETb OCYLECTBAATL MyTH M0 PE6PAM, 06xoabl PEGep 1 BEPLUMH rpadaq;

— WMETb npencTaBrieHme 06 SMIepoBOM 1 [AMUTIBTOHOBOM MyTH;, UMETb MPEACTAB-
JIEHME O TPYAHOCTM 304041 HAXOKAEHMS [AMUIBTOHOBA MyTH;

— B/IQAETb MOHATUAMU. KOHEYHbIE CYETHbIE MHOXECTBQ, CYETHbIE MHOXECTBQA;
YMETb MPUMEHSATb UX MPU PELLUEHMIM 3a4AY,

— YMETb MPUMEHSATb METOA MATEMATUUYECKOM MHAYKLMM,

— YMETb MPUMEHSATb MPUHUMNA Jupuxae rnpuv peLieHu 3a4au.

B noBcegHEeBHOMN YXU3HU U npun NaydeHuMm gpyrmx npeamMeToB:
— BbI4YUNCJTIATb U1 OUEHWMBATb BEPOATHOCTU cobbiTn B peaanoﬁl XUN3HU,
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— Bbl6l/|paTb MeTOoObl NMoaxogdLlero rnpeacrtaBjiaeHd O6pa6OTKl/I OaHHDbIX.

TeKkcToBbIe 3aga4n

— PelwaTb pa3Hble 3a4a4mM NoBbILLEHHOM TPYAHOCTY,

— aHanNM3KnpoBaTb YC/I0BMeE 3af4a4M, BbiIbMpaTb ONTUMArbHbIM MeTon pelueHua 3aga-
UM, pacCMaTPMBas PasnYHbIe MeToabl;

— CTPOWUTb Moaesb pelleHrs 3a4a4m, MPoBOANTb JOKa3aTelbHble paccy»KaeHua npwu
peleHnn 3agaum;

— pelaTb 3aga4n, Tpebytowme nepebopa BapmaHTOB, NMPOBEPKM YCITOBMI, Bbibopa
OMTMMANIbHOrO pPe3ynbTaTa;

— aHanM3npoBaTb U UHTEPNPETUPOBATb MNOSyYeHHble peLleHUa B KOHTEKCTe yCo-
BMA 3a4a4M, BbIOMpPaTb pelleHns, He NPoTMBOpeYallMe KOHTEKCTY,

— nepeBoauTb MPU pelleHnr 3adadn MHbopMaumo M3 ogHon ¢opMbl 3anmcK B
APYrYyo, MCMOoMb3ys NP HEOBXOAMMOCTU CXeMbl, Tabnuubl, rpaduKn, AMarpamMmbi.

B noBcegHEeBHOMN YXU3HU U npn N3aydeHuMm apyrmx npeaMeToB:
— pewaTb NnpakKTnyeCckmMme 3agaydn 1 3agavdn M3 gpyrnx ripeagMeTosB.

MUcTtopua n metoabl MaTEMaATUKMU

— VMiMeTb NpeacTaBneHre o BKNage BblOALLMXCA MAaTEMATUKOB B Pa3BUTME HAYKU,
— MNOHMMATb POfib MAaTEMATUKU B Pa3BUTUM Poccuu;

— MCMNOMNb30BaTb OCHOBHbIE MEeTOoAbl AOKA3aTeNbCTBa, MPOBOAUTL OOKA3ATENbCTBO U
BbIMOMTHATb OMNPOBEPKEHME,

— NPUMEHATb OCHOBHbIE MeTofbl PeLleHMs MaTeMATUUYEeCKMX 3adau;

— Ha OCHOBE MaTeMaTMYeCKMX 3aKOHOMEPHOCTEeM B MPUPOLEe XapaKTepu3oBaTb
KPacoTy M COBEPLLUEHCTBO OKPY>KatoLLEero M1mpa 1 npomnsseneHui NMCKyccTBa;

— NpUMEeHaTb  npocTenlme  MNporpaMMHble  CpeactBa WM 3NEeKTPOHHO-
KOMMYHWKALMOHHbIE CUCTEMbI MPU PeLLUeHMM MaTeMaTUYeCKMX 3aay;

— MONb30BaTbCH MPUKIAAHLIMKU MPOrpaMMamMm MU NporpamMmMamMm CUMBOSbHbIX Bbl-
yMcneHnm oNa nccnegoBaHMsa MaTeMATUYECKMX OOBHEKTOB;

— MPUMEHATb MATEMATUYECKNE 3HAHMS K WCCIeQOBAHUIO OKPY)KAILEro mMupa
(MogenmnpoBaHne prU3nMYeCcKmx rnpPoLeccoB, 3a4a4YM SKOHOMUKM).



Copep)xaHue yuye6Horo npegmeTa

NpegMmeT «MateMaTunKa» 9BNAEeTCH MHTerpmpoBaHHbIM, cocTtodwmM B 10 mn 11
Knaccax U3 OByX pa3fgesnoB: «KAnrebpa M Hadana MaTeMaTU4decKoro aHanmsa» U «feo-
MeTpUa».

MaTeMaTuka: anreﬁpa M Ha4vanla MaTeMaTundyecKoro aHanusa. 10 knacc

AdencreurenbHble Yncaa. JencTBUA C pauMoOHaNbHbIMKW Yncnamm. @opmysbl
COKpaLLEeHHOro yMHoXeHusa. [1enctBua ¢ anrebpanyecknmMm gpobamm. JIinHenHble m
OPOOGHO-paLlMOHaNbHbIE YPaBHEHMA M HepaBeHCTBa. Hayana cTaTUCTUKU. OCHOBHble
MOHATMA TeoPUM MHOXKEeCTB. OCHOBHbIE MOHATUA W 3aKOHbl NOMMKK, MPUHLMMbI
KOHCTPYMPOBaHMSA M OOKa3aTe1bCTBa TEOPEM.

HaTypanbHble W uenble 4ducna. [denuMmocTtb dmcen. OCHOBHaa Teopema
apndMeTmMKM HaTypPanbHbIX ymcen. PauMoHanbHble, MppaumnoHanbHble,
OENCTBUTENbHbIE YMCMA, YMCOoBada NpsamMada. YnMcnoBble HepaBeHCTBa. AKCMOMaTUKA
OENCTBUTENbHbIX Ymncen. Moaynb OeNCTBUTENBHOIO YmMcna. Meton MaTeMaTnyeckom
MHOYKLUMWN.

YucnoBbie ¢yHKUMn. OnpeneneHme 4YmcnoBom OYHKUMKM U Ccrocobbl eé
3apaHuma. CBomcTBa pyHKUMN. MNeprogmnyeckme n obpatHble GYHKLUN.

TpuroHomeTpuyeckne PyHKUMN. Y1cnoBasg OKPYXKHOCTb Ha KOOPOMHATHOM
nnockocTn. OnpegeneHme  CUHYyCa, KOCWMHYCa, TaHreHca W KOTaHreHca.
TpuroHoMeTpuyeckme GyHKLUMM YMCNOBOrO M YIrNTOBOrO apryMeHTa, MX CBOMCTBA U
rpadukn. Oxatme U  pacTdHKeHre rpadrKoB TPUTOHOMETPUYECKUX QYHKLMN.
ObpaTHble TpUroHoMeTpudeckme byHKLMMN.

TpuroHomMeTpu4Yeckne ypaBHEHUs. [1pocTenune TPUrOHOMETpUYECKMe
YpPaBHEHMA M HepaBeHCTBA. MeToabl pelleHUs TPUIOHOMETPUYECKUX YPaBHEHUMN:
MeTo[ 3aMeHbl MepeMeHHOM, METOL Pa3OXEHUA Ha MHOXWUTENW, OQHOPOAHbIE
TPUrOHOMETPUYECKIME YPaBHEHMA. TODPUTOHOMETPUYECKME HEPABEHCTBA.

MNMpeo6pas3oBaHune TPUFOHOMETPUYECKNX BbIPA)XE€HUNA. dopMyrbl
CroXXeHus, npuBeOoeHMa,  OBOMHOIMO  apryMeHTa, MOHMYKEHMA cTeneHwu.
MpeobpazoBaHMe CyMMbl TPUrOHOMETPUYECKMX OYHKUMWA B MNpousBeneHve u
npoun3BeaeHMa B CyMMy. MeToObl pelleHUs TPUTOHOMETPUYECKMX YPaBHEHUMN
(MpooonmkeHme).

KoMnneKcHble yucsia u onepaumn HA[Q HUMU. KOMMNEKCHblIE 4Mcna u
onepaumm Hag HUMKU. KOMMMEKCHble 4ucna U KoopAMHaTHaa MIOCKOCTb.
TpUroHoMeTpuyeckasa 3anMmcCb KOMMAEKCHOro 4mucna. KoMnaekcHble 4yucna um
KBagpaTHble ypaBHeHUSA. Bo3BeaeHe KOMMNEKCHOIO YMCa B CTeneHb. MI3BneyeHume
KBagpaTHOro 1M KybmMyecKoro KOpHsa M3 KOMMIEKCHOro YmMcna.

MNMpounssogHas 7] ee npuMeHeHue. OnpepgenexHne YMCIOBOM
nocnegoBaTenbHOCTK, crnocobbl €& 3agaHua K cBoMcTBa. [lpedoen 4YMcnoBoOW
MnocnenoBaTeNlbHOCTK, CBOMCTBA CxoOdalWMXCA mocnegoBatenbHocTen.  CyMMma
6ecKoHeYyHoW reomMeTpuyeckom nporpeccumn. Mpegen GYyHKUMKM Ha BECKOHEYHOCTU
M B TOYKe. 3afaudn, npuBoAdllMe K TMOHATUIO MNPOU3BOAHOM, onpepeneHme
MPOM3BOOHOMN, BblYMCIEHME MPOU3BOAHbLIX. [TOHATME MPOU3BOAHOM N-ro Nopsanka.
OnddepeHumpoBaHme cnoxHom obyHkuMn. OduddepeHumpoBaHme obpaTHOM
PYHKUMK.  YpaBHeHMe KacaTeslbHOM K  rpaduky  GyHKUMKW.  TIpUMeHeHue
MPOM3BOOAHOM ON9 uccnegoBaHMa GYHKUMM Ha MOHOTOHHOCTb U 3KCTPEMYMb.
NpUMeHeHMe MPOM3BOOHOM [ONa [OOKa3aTeNnbCTBa TOXXOECTB WM HEPaBEHCTB.
MNocTpoeHne rpadmkoB OOYHKUMN. TpUMEHeHMe MNPOU3BOAHOM [ONS OTbICKAHMUSA
HanbonbLero N HaMMeHbLLUEro 3Ha4YeHUIM HEMPEPBLIBHOM GYHKLMM Ha MPOMEXYTKE.
3agayn Ha oNTUMM3aLMIO.



KoM6UMHATOpuUKA M BEPOSATHOCTb. [1paBUMIO YMHOXXeHMA. [lepeCTaHOBKM U
dakTopmanbl. Bblbop HECKONbKMX 3MeMeHTOB. Pa3MelleHuna u codyeTaHus. BUHom
HbtoToHa. Cny4amHble cobbITUS M UX BEPOATHOCTMU.

MNMoBTOpPEeHMe Kypca anrebpbl U HA4YA/1 MATEMATUYECKOro aHaaunsa 3a 10
Knacc. TpuroHoMeTpuyeckme @GopMyrbl, TPUFOHOMETPUYECKME  YypaBHEHUA.
MponssoaHasa 1 eé npmumMeHeHmre. KoMnnekCcHble Ym1cna.

MaTteMaTtuka: reomeTpums. 10 knacc

MoBTOpEeHHne. [NoBTOpPEHME CBOMCTB M NMPU3HAKOB PaBEHCTBA TPEYrO/1bHMKOB,
CBOWCTB YeTblpexyrofibHMKoB. DopMynbl nnowagen. MNoBTopeHMe onpegeneHmni,
MOHATUIN, MPAaBWU CIOXXEHUSA U BblYMTAHMA BEKTOPOB, PeLUEeHUS MPOCTENLLMNX 33434 B
KoopOUHaTax.

BBepgeHue. AKCUOMbI cTepeoMeTpuun u ux ciencremns. OCHOBHbIE MOHATUA U
aKCUOMbI cTepeoMeTpun. CNeacTBUA M3 aKCMOM CTEPEOMETPUN. NPOoCTpaHCTBEHHbIE
durypeobil.

MapannenbHoCTb nMNPSIMbIX MU MJIOCKOCTEH. [lapannenbHOCTb MNPAMbIX,
MNPAMOM M MNIOCKOCTU. B3amMHOe pacrnofnoXeHwe AOBYyX MPSaMbIX B MPOCTPaHCTBE.
Yron w™Mexagy [AOByMa MpaMbiMU.  [apannenbHOCTb TMJIOCKOCTEW. TeTpasgp M
napannenenunen. PelweHre 3agayd Ha HaxoXOeHWe 3N1eMEeHTOB MHOMorpaHHUKOB,
YIFOB Mexay 3NeMeHTaMy MHOrorpaHHWKOB (pebpaMun U rpaHamu). [ocTpoeHue
CeYeHUn.

MepneHANKYNSPHOCTb TMPSIMbIX M MJIOCKOCTEH. [leprneHanKynapHOCTb
MNPAMOM U MNOCKOCTU. lMepneHOnKynap W HaKMOHHbIe. Yron Mexay MpaMon U
MAOCKOCTbO. [BYrpaHHbIN yron. MNepneHaMKynapHOCTb MIOCKOCTEN. TpexrpaHHbIN
yron. MHOrorpaHHbI yrof.

MHororpaHHUKHN. [1OHATVME MHOrorpaHHuka. lNpusma. lNupammoa. Teopema o
nnowagn 6oKoOBOM M MOMHOM MOBEPXHOCTM MPaBWUbHOM MMpamMuabl. MNpaBubHble
MHOFOrpaHHMKKM. Bbinykible W HEBbIMNYKble MHOrorpaHHWkKW. [llocTpoeHue
MPaBWbHbIX  MHOFMOrPaHHUKOB. CUMMeTpUS MHOFOFPaHHUKOB.  2JIEMEHThI
CUMMETPUM  MPaBWUSIbHbIX  MHOroOrpaHHWMKOB. TeopeMa 3Junepa. CBoMCTBa
NpPAaAMOYrofibHOro napannenenunega. [NpusmMa. Teopema o nnowagn ©OOKOBOW
MOBEPXHOCTM MPAMOM MNpM3Mbl. TeopeMa O njowaanm OGOKOBOM MNOBEPXHOCTU
npaMor Npum3Mbl. MpocTpaHCTBEHHaa TeopeMa [Mudaropa. YcedéHHaa nupammaa.
Mnowanb eé noBepxHoCcTU. CUMMETPUA B NPOCTpaHcTBe. MNapannenbHas npoexkuma
durypeobil.

BeKTopbl B npoCcTpAaHcTBe [1oOHATME BEKTOPa B NpocTpaHcTBe. CnoxKeHre n
BblUMTaHME BEKTOPOB. YMHOXXEHME BEKTOPa Ha 4uncrio. KoMnnaHapHble BEKTOPbI.
NMoHATMe KOMMIaHapPHbIX BEKTOPOB B MPOCTPAHCTBE C TOUKUN 3PEHMA PA3NOXKEHUSA
noboro BekTopa Mo TpPeM [MOaHHbIM  HekKoMMaHapHbiM - BekTopaM. [lpaBuno
napannenenunena CloXXeHWa Tpex HEeKOMMIaHapHbIX BeKTopoB. 20 akCcMoM
cTepeoMeTpumn. PelleHune 3agad rno tTeMe «BekTopbl B MpOCTpaHCTBEY.

MoBTOpEeHMne. AKCVMOMbI cTepeoMeTpun. [lapannenbHOCTb  MPAMbIX U
nnockocTen. NepneHanKynapHOCTb NPSAMbIX U NIocKocTen. NMpuama. MNupamuaa.

MaTeMaTuka: anrera M Hayasna MaTeMaTuyeckoro aHanusa. 11 knacc

MNMoBTopeHne Kypca anreé6psbi 10 Knacca. TpuroHoMeTpumyeckme dopMysbl,
TPUIOHOMETPUUYECKME YpaBHEHMA. [pomn3BoaHaa M eé npmmMeHeHmne. KOMMNMNeKCHble
ymcna.

MHoroyneHpl. MHoOro4dsieHbl OT OOHOWM MepeMeHHON. MHOorouyneHbl oT
HECKOMTbKMX MepeMeHHbIX. YPAaBHEHMA BbICLLUX CTeneHen. YpaBHEeHWEe BbICLLUMX
cTeneHen. PelleHune ypaBHEHMA BbICLLMX CTEMEHEN.
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CreneHun  KOpHU. CTerneHHbIe PYyHKUNN. [TOHATME KOPHS N-OM CTEMEHU U3
OENCTBUTENbHOIO Yuncna. OyHKuMM y = 1/ X", nx cBomctBa U rpadukm. CBoOMCTBA
KOPHA nN-on cTeneHu. lpeobpasoBaHMe BbIpaXXEHUM, coOep KaluMx paguKanbl.
O6obLleHMe NoHATUA O NMokasaTtene creneHn. CTeneHHble GYyHKLMK, MX CBOWCTBA M
rpadukn. InddepeHumpoBaHme M MHTErpUpoBaHue. M3BnedeHme KopHeM n-om
CTENEHU N3 KOMTIEKCHbIX YMCEN.

Moka3zarenbHas u norapmupmmyeckass pyHKUNK. NokasaTenbHaa GyHKLMS,
eé cBowmCcTBa W rpaduK. NokasaTenbHble YpPaBHEHUA W HepaBeHCTBa. [NoHATMe
norapudma. Ceomctea norapundmos. Jlorapndpmmyeckasa dyHKLMA, ee CBOMUCTBA M
rpaduk. Jlorapudmmyeckme  ypaBHeHUa. JlorapmdMUUYecKme  HepaBeHCTBA.
OnddepeHUMpoBaHME NoKasaTenbHOM U NorapndMmyeckom GyHKLMN.

MepBoo6pa3Hass n wuHTerpan. [lepBoobpasHas U HeonpegenéHHbIM
nHTerpan. OnpenenéHHbIM MHTerpan, ero BblMCIEHME M CBOMCTBA. BblumcneHume
naowagen NIoCKMxX GUryp ¢ MoOMOLLbIO MHTerpanoBs. NpuMeHeHne MHTerpanos ang
peleHna pr3nyecKmnx 3agau.

dneMeHTbl KOMO6UHATOPUKN, CTATUCTUKN U TEeopuUU BeEPOSITHOCTEMN.
BepoatHocTb U reomeTpma. HesaBMCKMMble MNOBTOPEHMS UCMbITAHUM C ABYyMS
ncxogamu. CtaTucTmyeckme mMetodbl 06paboTkM MHbopMaumKM. MayccoBa KpuBas.
3aKoH 60bLLMX YMcen.

YpaBHeHnss M HepaBeHCTBA. CUCTeMbl YPABHEHU U HEepPABEeHCTB.
PaBHOCUNBbHOCTb ypaBHeHUN. ObLMe MeToAbl pelleHnsa YpPaBHEHUIN. YPaBHEHUS C
MoaynamMu. MppaumoHanbHble ypaBHeHMsa. [1oKa3aTebCTBO HEPABEHCTB. PelleHune
PaLMOHANbHbIX HEPaBEHCTB C OOHOM MepeMeHHOW. HepaBeHCTBa C MoaynaMu.
MppaunoHanbHble  HepaBeHCTBa. YpPaBHEHUS UM HepaBeHCTBA C  AByMA
nepeMeHHbIMU. OuodaHToBbl ypaBHEHUA. CUCTEMbI YPaBHEHUW. YpaBHEHUA U
HepaBEHCTBa C NapaMeTpamm.

UtoroBoe noBTOopeHMne. [1peobpaszoBaHMe BblpaXkeHUN, coaepKallmx
cteneHn. CBOMCTBA M rpadmKM MoKasaTeibHOM, forapmdMmMUYeckom U CTeneHHOM
dyHKUMW. PelleHre mnoKas3aTenbHblX, TPUTOHOMETPUUYECKUX U NOorapndMMUUYECKMX
YPaBHEHUN, CUCTEM ypaBHeHUW. [OuddepeHuUMpoBaHME MOKa3aTeNbHOM U
norapudmmyeckom GyHKUMK. MeToabl peLleHna CUCTEM YPaBHEHMI M HEPABEHCTB,
3a4ay c NapamMeTpamu.

MaTemMaTtuka: reomeTpumsd. 11 knacc

MoBTOopeHne Kypca reomerpum 10 knaccdad. AKCVMOMbl CTEPEOMETPUMN.
MNapannenbHOCTb MPAMbIX W MIOCKOCTEW. [epneHOUKYNApPHOCTL MPAMbIX U
nnockoctew. Mpun3mMa. Nupamumaa.

Meton koopAUMHAT B npocTpaHcTBe. KoopOuHaTbl TOUKUM U KOOPAWMHATHI
BekTOpa. CKandpHoe npounsBefeHme BEKTOPOB. YPaBHEHME MOCKOCTU. [IBUMXKEHUS.
MpeobpazoBaHMe nogobus.

UunnuHap, KoHyc, wdap. [loHdaTve uunuHpgpa. llnowanb MoBEepPXHOCTU
umnuHgpa. NMoHatmne kKoHyca. lMNnowanb MOBEPXHOCTM KOHYCa. YCEUYEHHbIM KOHYC.
Codepa n wap. YpaBHeHMe cdhepbl. B3anMHoe pacnonoxeHme chepbl M MIOCKOCTU.
KacaTenbHaga nnockocTb K chepe. MNnowanb chepbl.

O61bemMbl Tenn. O6beM NpsaMoyronibHoro napannenenmnega. O6beMbl MPSAMON
NpuM3Mbl U UMnmHapa. O6beMbl HAKITOHHOW MPU3Mbl, MMPaMMabl M KoHyca. O6beMm
Wwapa v nnowanb cdepbl. O6beMbl LLIAPOBOro CerMeHTa, LWAaPOoBOro C/ioa M WapoBOro
ceKTopa.

HekoTtopble cBeaeHUs1 U3 MIAHUMETPUU. YTNbl N OTPE3KU, CBA3aHHble C
OKPYXXHOCTblO. PelueHune TpeyronbHMKOB. TeopeMbl MeHenaa wv YeBbl. I17uUnMc,
rmnepbona v napabona, WX KaHOHMYecKMe ypaBHeHuda. TeopeMbl 06 yrnax wu
OTpe3Kax, CBA3aHHbIX C  OKPY)XHOCTbIO, O  BMMCaHHbIX W  OMUCaHHbIX
yeTblpexyrofibHMKax; BbiBog GopMynbl A9 MeamaH U BUCCEKTPUCHI TPeYyronbHMKa, a
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Takyke GopMynbl MAowaan TpeyrofbHMKa, UCMoMb3ylolmMe pagnycbl BMMCAHHOW U
OMMCAHHOW OKpY>XHOCTeN. OKPYXXHOCTb U MpsaMas dnnepa.

O6o6LwawLuiee MoBTOpeHne. AKCHOMblI cTepeoMeTpuun. [lapannenbHOCTb
NPAMbIX M MNocKocTen. MepneHaAnKYNapHOCTb MPAMbIX M MAoCKocTen. BekTopa.
MHororpaHH1KK. Tena BpalleHms. MNMnoulanb NOBEePXHOCTU U 06beMbl Ten.
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TeMaTU4yeckoe niaHupoBaHue yt-|e6Horo npeamMeTa

B 10 1 11 knaccax Ha M3ydeHue Kypca «Anrebpa v Hadana MaTeMaTM4ecKoro
aHanm3sa» oTBogMTCA Mo 136 4acoB, Ha M3ydeHne Kypca «eoMeTpusa» oTBOOUTCS MO
68 yacos, Bcero no 204 yaca.

KonunyectBo aK. YacoB
N2 | Tema
10 knacc 11 knacc
1 NMoBTOpeHMe MaTepmana 7-9 Knaccos 14
2 OdencrButenbHble Ymcna 12
3 Yumncnosble GyHKL MM 10
4 HekoTopble cBegeHusa N3 naaHMMeTpmm 12
5 BeBeoeHme. AKCMOMbI CTEPEOMETPUN. 4
6 MNapannenbHOCTb MPAMbIX U MJTOCKOCTEW 12
7 TpuroHoMeTpuyeckme GyHKLINM 24
8 MNepneHOnKynapHOCTb NPAMbIX U NSIOCKOCTEN | 18
9 | TpUroHoMeTpUyeckme ypaBHeHUs 10
10 | MHoOrorpaHHuKM 12
1 Hpeo6p?3OBaHme TPUTOHOMETPUYECKNX BbI- |
paXKeHU
12 | KoMnieKcHble yncna 9
13 | NpownsBogHasa 29
14 | KoMbuHaTopMKa 1 BepOATHOCTb 7
15 | NoBTOpeHMe Kypca 10 Kacca 10
16 | NoBTOpPeHMe MaTepmrana 10 Kacca 4
17 | MHOrou4neHsbl 10
18 | UnnmHgp, KOHYyC 1 wap 16
19 | CteneHn n KopHU. CTeneHHble QYHKLINM 24
20 | O6BEMDbI Ten 17
o1 NokasaTenbHaa un norapundmMmyeckas pyHkK- 2]
Lnm
22 | BeKTopbl B MPOCTPAHCTBE 6
MeTo[ KoopaAuHaT B MPOCTPaHCTBE.
23 15
OBumyxkeHunsa
24 | NepBoobpasHaga U nHTerpan
55 3ﬂeMeHTubI TeopUK BEPOATHOCTEN M MaTeMa-
TUYECKOW CTAaTUCTUKN
6 ypaBHuequ N HepaBeHCcTBa. CUCTEMbI YpaB- 23
HEHU N HEPABEHCTB
27 | "'ToroBoe NoBTOpeHMe 30
UToro 204 204
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