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INOACHUTEJIBHASA 3AIINCKA.

PabGouas mporpamma mnpeamera «MaremaTuka: anredbpa M Hayala MaTEeMaTHYECKOTO
aHalm3a, reoOMeTpus» 00s13aTeNbHON peaAMETHON obsacTn «MaTtemaTuka U HH(popMaTHKa IS
cpenHero oOmiero ooOpas3oBaHusi paspaborana s yuyamuxcs ['BOYPK  «JIuBanwmiickas
caHaTOpHasl IIKOJIa-MHTEPHAT» COCTaBJIeHa Ha OCHOBEe @enepanbHOro TIOCYIapCTBEHHOIO
oOpa3zoBarenbHoro cragaapra OO0, yueOHOro IuiaHa, MPUMEPHOIl MPOrpaMMbl  OCHOBHOT'O
obmrero obpazoBanus o mareMaTtnke (COOPHUK HOPMATHBHBIX JOKYMEHTOB. Maremaruka. M.:
Hpoda, 2009) u aBTOopckoil mporpammbl ( AnreOpa W Hayajga MaTeMaTHYECKOTO aHaW3a.
COopauk mnpuMepHbIX pabounx mporpamMm 10-11 kmaceel. ba3oBelii u  yrimyOneHHBIN
ypoBerb.MockBa. IIpocsemenue. 2019. Coct. T.A. BbypmuctpoBa. I'eomerpusi. COOpHUK
pabounx nporpamm 10-11 xmaccel. bazoBblil u yriyonenHnsiii yposeHb. Mocksa. IIpocserienue.
2020. Cocr. T.A.bypmuctpoBa.)

N3ydyeHne MaTeMaTHKU Ha CTYIIEHH OCHOBHOI'O OOLIEr0 00pa30BaHus HAIIPABIEHO Ha

JTOCTHKEHHUE CICAYIOUINX [EIeH:

e (QopmHpOBaHHE MPEICTABICHUH 00 HIESIX M METOJaX MaTeMaTHKH; O MaTeMaTHKE Kak
YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOJICTUPOBAHUS SBJICHUI U MPOLIECCOB;

® OBJIAJICHME  YCTHBIM M IIMCbMEHHBIM MAaTEMAaTUYECKUM SI3BIKOM, MaTeMaTUYeCKUMU
3HAHUSIMH ¥ YMEHHSIMU,HEOOXOIUMBIMHU ISl U3YUEHHS IIKOJBHBIX €CTeCTBEHHO-HAYYHBIX
TUCIUIUIAH, 7S TPOJOJDKEHUsT 00pa3oBaHUS M OCBOCHMS M30paHHON CHEIUAIBHOCTH HA
COBPEMEHHOM YPOBHE;

® Da3BUTHE JIOTHYECKOTO MBIIIJICHHS, AITOPUTMHUYECKON KYIbTYpbl, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, pPA3BUTUE MATEMATHUYECKOTO MBINUICHUS W HHTYHUIUH, TBOPUYECKUX
CIIOCOOHOCTEl Ha YpOBHE, HEOOXOOUMOM JUIsl MPOAOJDKEHUS O0Opa3zoBaHMs M JJIA
CaMOCTOSITENIbHOM  JIESTEIbHOCTH B O0JIACTH MAaTeMaTUKH U €€ MPUIIOKEHUH B Oymylien
PO eCCUOHAIBHON JEATEIHHOCTH;

® BOCIHTAHHUE CPEACTBAMU MATEMaTUKH KYJIbTYpbl JIMYHOCTU: 3HAKOMCTBO C HUCTOpHUEH
pa3BUTHS MAaTEMaTHKH, OHBOJIIOIMENW MaTeMaTH4YeCKHX WJed, NOHMMaHUuE 3HAYUMOCTHU
MaTeMaTHKH I 00IIeCTBEHHOTO Mporpecca.

3agaun :

® COBEpIICHCTBOBAHUE MPOBEACHUS JOKA3aTEIbHBIX PACCYKIEHUMN, JIOTHYECKOT0 000CHOBAHMS
BBIBOJIOB, HCIOJb30BAaHUS  Pa3jIMUHBIX  S3BIKOB  MaTeMaTHKW Uil  WUIIOCTpAalUH,
MHTEPIIPETALIMN, ApTYMEHTALUU U I0Ka3aTeIbCTBA;

e pelIeHUe MIMPOKOro Kiacca 3aJad U3 Pa3IMyHBIX pa3fesioB Kypca, pa3BUTHE MOMCKOBOM U
TBOPYECKOH JAESATEIbHOCTH IMPH PELICHUHM 3a7ady IMOBBIILIEHHOW CIIOKHOCTH M HETUIIOBBIX
3a/1a4;

® I[UIAHUPOBAaHME U OCYIIECTBIECHHUE aITOPUTMHUYECKON JI€ATEIbHOCTU: BBIIOJIHEHUS U
CaMOCTOSITEJIbHOTO  COCTaBJICHUS AJITOPUTMUYECKHX MPEANUCAHUNH U UHCTPYKUUH Ha
MaTeMaTHYeCKOM MaTepuaie; MCIOIb30BAHUE CAMOCTOSTEIBLHOIO COCTaBIEHUS (OPMYN Ha
OCHOBE 00OOIIEHHS YaCTHBIX CIy4aeB M Pe3yJbTaTOB SKCIIEPUMEHTA; BBHIIIOJHEHUE PACUETOB
IIPAKTUYECKOT 0 XapaKTepa;

® [IOCTPOEGHHE U UCCIEIOBAHUE MAaTEeMaTHUYECKUX MOJeled JUIsl ONUCAaHUS U PEUIeHHS
IIPUKIAIHBIX 3a/1a4, 3a7a4 U3 CMEXHBIX JUCLMIUIMH U PEAIbHOM KU3HU; IPOBEPKU U OLICHKH
pe3ynbTaToB CBOEW  pabOThI, COOTHECEHUS HMX C IIOCTAaBJICHHOW 3agadeld, C JIMYHBIM
YKU3HEHHBIM OIBITOM;

® COBEpILICHCTBOBAHME CaMOCTOSATENBHOM paboThl ¢ MCTOYHMKAMHM HHGOpMaIMM, aHalu3a,
000011IeHNsT ¥ CHCTEMaTU3allii MOJy4YeHHOW WMH(OpMalKy, UHTETPUPOBAHUS €€ B JIMUHBIN
OTIBIT.

® Dpa3BUTHE TMPEACTABIEHUH O  BEPOSTHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTAX B
OKpY’KaroIlleM MUpE.

ITporpamma B 11 knacce no anreOpe U HayajlaM MaTeMaTUYeCKOro aHajIn3a pacCUYMTaHa

Ha 136 JacoB u3 pacuéra 4 yaca B HEJIEIIO M IO TEOMETPUM paccurTaHa Ha 68 4acoB U3 pacuéra

2 yaca B Henenmo. Mtoro 204 yueGHBIX 4acoB.



B cooTBeTcTBMM C MJIaHOM BHYTPH WIKOJBHOTO KOHTPOJISA C LENbI0 M3YYEHHUs INPENoJaBaHUs
IPEMETOB, BBIHOCUMBIX Ha MTOrOBYK aTTECTallMi0, J00aBlIeHAa JUArHOCTUYecKas
KOHTpOJIbHAsE paboTa, TaKkke 3alUIaHMPOBaHA TOJOBas KOHTPOJbHAs paboTa 1o anredpe u
HayajaM MaTeMaTHYeCKOro aHaJIN3a U IE€OMETPUH.

JIMYHOCTHBIE, METAINIPE/IMETHBIE
U NMPEJMETHBIE PE3YJIbTATBI OCBOEHUSA COAEP KAHUSA KYPCA
MATEMATHKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A, TEOMETPUSA B 11 KIIACCE
ITporpamma oOecrieurBaeT TOCTUKEHHE CIIEYIOIINX PE3YIbTATOB OCBOSHUSI 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa30BaHus:
K Bakneimmm pesyiabTaTaM o0ydeHus: matematuke B 11 kiaccax nmo nannomy YMK otHOcsATCs

CIELYIOIIHE:
6 TUYHOCHHOM HANPAGICHUNL:

® YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICIU B YCTHOW U IMCbMEHHOMU peuH,
ITIOHUMAThb CMBICJI IIOCTABJIEHHOM 3a7]a4M, BBICTPAauBaTh apryMEHTALUIO, [IPUBOIUTh
IIPUMEPBI U KOHTPIIPUMEDPBI;

® KPUTUYHOCTb MBILUICHHS, YMEHHUE PACIIO3HABATH JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI,
OTJIMYaTh TUNOTE3Y OT (aKTa;

® [IPEJCTaBICHHE O MATEMAaTHYECKOM HayKe Kak cepe 4eI0BEeUEeCKOH 1eATeIbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAUMMOCTH Ul Pa3BUTHUS LIUBUIN3ALINY;

® KpEaTUBHOCTb MBIIUICHHs, NTHULIMATUBA, HAXOJYUBOCTh, aKTUBHOCTb IIPU PELICHUN
MaTeMaTHUYECKUX 3a7ay;

® yMEHHE KOHTPOJUPOBAThH IPOLECC U PE3YJIbTAT YUEOHON MaTeMaTHYeCKON JesTeIbHOCTH;

® yMEHHE IUIAHUPOBATh ACATEIbHOCTD;

e CroCOOHOCTh K AIMOLIMOHAJILHOMY BOCIPUSATHIO MaTeMaTHYECKUX 0ObEKTOB, 3a/1a4,
pELICHUH, pacCyKICHU;

6 MemanpeomMemHoM HanPaeIeHUuu:

e [epBOHAYAJIbHBIE NPEACTABICHUS 00 HJIESX U O METO/IaX MaTeMAaTUKU KakK 00
YHUBEPCAJIbHOM S3bIKE€ HAYKHA U TEXHUKH, O CPEICTBE MOACIUPOBAHUS SABJICHUN U
IIPOLIECCOB;

e yMEHHUE BHJIETh MaTeMAaTUYECKYIO 337auy B KOHTEKCTE MPOOIEMHOM CUTYyaIlH B APYTHX
JUCLHUIIIINHAX, B OKPYXKAIOLIEH KU3HH,

® yMEHHE HaxOJUTh B PA3JIIMYHBIX UCTOUHHUKAX MH(POPMAIUIO, HEOOXOAUMYIO Ui PEIIeHUs
MaTeMaTHYeCKUX MPOoOJIeM, U MPEACTaBIATh €€ B IOHATHON (hopMe; MPUHUMATh pellIeHHE B
YCIIOBUSAX HEMOJHON M NU30BITOUYHON, TOYHOM U BEPOSITHOCTHOW MH(pOPMAaLINY;

® yMEHHE IOHUMAaTh U UCII0JIb30BaTh MaTeMaTHUECKHE CPEICTBA HATISAHOCTH (TpaduKy,
JarpaMMbl, TaOJIMLBI, CXEMBI U JIp.) ISl WIUTIOCTPALlU, HHTEPIpETallui, apryMEeHTAIIH;

® yMEHHE BBIIBUTATh FUIOTE3bI MIPU PEIIEHUH YU€OHBIX 3a]]a4 U IOHUMAaTh HEOOXOIMMOCTh
WX IPOBEPKH;

® yMEHHUE NMPUMEHATh UHYKTUBHBIE U AETYKTUBHbIE CIOCOOBI PacCyKICHUMN, BUJIETh
pa3IMyHbIe CTPATETNH PELICHUS 3a/1a4;

® yMEHHE CaMOCTOSITEJIbHO CTaBUTh 1IE€JIH, BEIOMPATh U CO3/1aBaTh aJITOPUTMBI JIJIS1 pEIICHUS
yueOHBIX MaTeMaTUYeCKuX Mpooiem;

e YMEHME IUIAHUPOBAThH U OCYLIECTBIIATH AEATEIbHOCTD, HAIPABICHHYIO HA PEIICHUE 3a/1a4
HCCIIEI0BATEIIbCKOIO XapakTepa;



6 NPEOMEMHOM HANPAGIEHUU:

e [IOHMMAaHME 3HAYCHUS MAaTEMATUYECKOM HAyKU AJI PEIICHUS 3a7a4, BOSHUKAIOIIUX B
TEOPUH U NPAKTUKE; IIUPOTHI U OTPAHUYEHHOCTU IPUMEHEHUI MAaTEMAaTUUYECKUX METOIOB K
aHaJIM3y U MCCIEI0OBAHUIO IIPOLIECCOB U SBJICHUN B IPUPOAE U OOLIECTBE; 3HAUCHUS
NPaKTUKU U BOIIPOCOB, BOSHUKAIOIIMX B CAMOI MaTeMaTuke, s pOpMUPOBAHUS U
pa3BUTHUSA MaTEMaTUYECKOM HAYKU;

® 3HAKOMCTBO C UJieel PaCIIMPEHUs YUCIOBBIX MHOXKECTB KaK CI10c00a OCTPOEHHsI HOBOTO
MaTEeMaTU4YeCKOro anmapara Juisi pelieHus IPaKTUYECKUX 3a1a4 U BHYTPEHHUX 3a7a4
MaTE€MaTUKU;

® yMEHHUE ONPEACIUTh 3HAYEHNE UJIeH, METOJIOB U Pe3yJIbTaTOB alre0pbl U MaTEMaTHYECKOTO
aHaJIM3a JUIsl IOCTPOEHUS MOJEIIEH PeaIbHBIX IPOLIECCOB U CUTYaLUH;

e yMEHHE pa3iauyaTh TpeOOBaHUS, IPEIbABIIEMbIE K JOKA3aTEIbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COLMUAIBbHO-3KOHOMUYECKUX U I'YMAHUTAPHBIX HAyKaX, Ha IIPAKTHUKE;

® [IPUMEHATh YHUBEPCAIBbHBIN XapaKTEP 3aKOHOB JIOTMKH MATEMATHYECKUX PACCYKICHHUM, UX
IPUMEHUMOCTb B PA3JIMYHBIX O0JIACTIX YEI0BEUECKOM 1A TeIbHOCTH; BEPOSITHOCTHBIX
XapakTep pas3JInYHbIX NIPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOILEro MUPA;

®  JCIOJIB30BaTh POJIb AKCHOMAaTUKH B MaTEMATUKE; BO3MOKHOCTb IIOCTPOCHHUS
MaTEMaTHYECKUX TEOPUM Ha aKCHOMAaTHYECKOM OCHOBE; 3HAYEHNE aKCUOMAaTHKH IS IPYTUX
oOnacTeil 3HaHUA U U1 IPAKTUKH;

BJIaACHUEC I'COMCTPUYCCKUM A3BIKOM KaK CPCACTBOM OITMCAaHUA CBOMCTB PCAIBHBIX IPEAMCTOB U
HUX B3aMMHOI'O PACIIOJIOKCHUA

IIVNIAHUPYEMBIE PE3YJIBbTATHBI U3YUEHUA KYPCA MATEMATHUKA: AJITEGPA 1
HAYAJIA MATEMATHYECKOI'O AHAJIM3A, TEOMETPUSA
B pe3yabTare H3y4eHUsI MATEMATHKH YUYEHHUK H0JIZKeH
3HaTL/MOHUMATH
® 3HAYCHHE MATEMATUYECKOW HAYKH IS PEIICHUS 3a7a4, BOSHUKAIOIIMX B TEOPUU U MTPAKTUKE;
IUPOTY U OTPAHUYEHHOCTh MPUMEHEHHSI MAaTEMaTUHYECKUX METOJI0B K aHAIU3Y U
MCCJICTOBAHHIO TIPOIIECCOB U SIBJICHUI B MIPUPOJIE U OOIIECTBE;
® 3HAYCHHE MPAKTUKUA U BOITPOCOB, BOSHUKAIOIINX B CAMOI MaTeMaTUKe, /It (GOPMHUPOBAHUS U
pa3BHUTHUSI MATEMATUYECKON HAYKH;
® 1JIeV PaCIIMPEHUS YUCIOBBIX MHOXKECTB KaK ClIoco0a MOCTPOCHUS HOBOTO MaTEMaTHUYECKOTO
arnmapara Juis peleHts TPakTUYECKUX 3a7a4 U BHYTPEHHUX 3a/1a4 MATEMATHUKY;
® 3HAYCHHE HJICH, METOJIOB U PE3Y/IHTATOB AJIreOPhl U MATEMAaTUYECKOTO aHaIn3a JIJIst
MOCTPOEHUS MOJIEJIEH pEeaTTbHBIX MTPOLECCOB U CUTYaIIN;
® YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKU MAaTeMaTUYECKUX PACCYKICHUM, UX
MPUMEHUMOCTH B Pa3IMYHBIX 00JIACTSAX YEIOBEUECKOM NEATENbHOCTH;
e paznuuue TpeOOBaHUM, IPEABSIBISIEMBIX K JIOKa3aTEIHCTBAM B MATEMATUKE, €CTECTBEHHBIX,
COLMAJIBHO-DKOHOMUYECKUX U TYMAaHUTapPHBIX HayKaX, Ha IPAKTHUKE;
® BEPOSITHOCTHBIX XapaKTEP Pa3INYHbIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPYk AIOIIETO MHUPA.
Auredpa
YncioBble 1 OyKBEHHbIE BbIPAKEHUS
YMeTh:
® BBITIONTHSATH apu(PMeTHUUECKre ACUCTBUS, COUeTasi YCTHBIC U MTUChbMEHHBIE TIPUEMBI,
MIPUMEHEHNE BBIUUCIUTENBHBIX YCTPOUCTB; HAXOAUTh 3HAYCHUE KOPHS HATYPaIbHOU
CTEMNEeHH, CTENIEHU C PAIIMOHATBLHBIM TIOKa3aTesieM, Jiorapudma, UCTIONIb3ys Mpr
HEO0OXOIUMOCTH BBIUMCIUTENbHBIE YCTPOMCTBA; MOIH30BATHCS OIEHKOM U MPUKUIKOMN Mpu
MIPAKTUYECKUX pacu€rax;



® IPUMEHSATH MOHATHUS CBA3aHHBIE C AEIMMOCTBIO LIEJBIX YUCEN IPU PELIEHUH MaTeMaTH4YECKUX
3ajad4;
® HaXOJIUTh KOPHU MHOTOWIEHOB C OJJHOW NIEPEMEHHOM, pacKiaiblBaTh MHOIOWIECHbI Ha
MHOKUTEINH;
® BBIIIOJIHATD JCUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMHU, I10JIB30BATHCSI TEOMETPUYECKON
MHTEPIIPETAlMEed KOMIUIEKCHBIX YHCEI, B IPOCTEHIINX CIIydasX HAXOAUTh KOMIUIEKCHbBIE
KOPHHU YpaBHEHUH ¢ AEWCTBUTENbHBIMU KO (DUIIEHTAMH;
UCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON JEeSITeIbHOCTH U
IIOBCEJHEBHOM KU3HHU JUIS:
® [PAaKTUYECKUX PacyeToB MO GopMysaM, BKIrOUYask GOpPMYIIbl, COEprKalllue CTEICHH,
pauKaibl, JorapupmMbl 1 TPUTOHOMETPUUECKUE (PYHKIMH, UCTIONb3Ys IPU HEOOXOIUMOCTH
CIIPaBOYHbBIE MATEPUANIbl U IPOCTEUIINE BBIYMCINUTENbHBIE YCTPONCTBA.
DOyHKIUM U rpadpuku
yMeTh
® OIpeeNATh 3HaueHHe (PYHKIMHU 110 3HAYEHUIO apryMEHTa IIPU Pa3IMuHbIX CII0CO0axX 3a/1aHus
byHKIUY;
® CTPOUTH rpa)uKku U3y4eHHBIX (DYHKINH, BBITOIHATH TpeoOpa3oBaHus rpadukos;
® ONUCHIBATH 1O rpaduKy u 1o Hopmyse MoBeIeHNE U CBOWCTBA (PYHKITHIA,
® pelaTh ypaBHEHUS, IPOCTEHIIINE CUCTEMbl YPAaBHEHHM, UCII0JIb3YsI CBOMCTBA (DYHKIMI 1 X
rpaduyeckre npeacTaBIeHus;
MCII0JIb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUUYECKOM 1€ATEIbHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:
® OMNUCaHUA C IOMOIIbIO PYHKIIMN pa3IMUHbIX 3aBUCHUMOCTEH, IPEICTABICHUS UX TpadUUeCcKH,
UHTEpIpETany TpaguKOB PeaTbHbBIX MPOIECCOB.
Havana maTeMaTH4eCKOro aHaJIM3a
yMeTh
® BBIYHCIATH IPOU3BO/IHBIE U IEPBOOOPa3HBIE 3JIEMEHTAPHBIX (QYHKIUH, IPUMEHSS TpaBuiia
BBIYUCIICHUSI TPOM3BOAHBIX M I€PBOOOPA3HBIX, UCIIOJb3YsI CIPABOYHBIE MaTEpHUAIIbL;
e pccienoBarh QYHKIMU U CTPOUTH UX IpaUKH C MOMOIIBIO TPOU3BOIHOM;
e pelaTh 337a4u C IPUMEHEHUEM YPaBHEHUS KacaTeIbHOU K rpaduky GyHKINU;
e pelaTh 337a4M Ha HaXOXKIEHHE HauOOJIbIIEr0 U HAUMEHbBIIEro 3HaYeHUS! PYHKIIMM Ha
OTpE3KE;
® BBIUUCIIITH IUIOMIAAb KPUBOJIMHEWNHOM Tpalenuuy;
MCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTUUECKOH AESITeIbHOCTU U
MIOBCEIHEBHOM JKU3HU JUISL:
® pElLIeHUS T€OMETPUUECKUX 3a/1a4, SKOHOMMUYECKUX U IPYTUX MPUKIATHBIX 33/1a4, B TOM YHCIE
Ha HauOOoJIbIINE U HAUMEHBIIINE 3HAYEHUS C IPUMEHEHHEM allllapata MaTeMaTH4eCcKOro
aHaJIn3a.
YpaBHeHusI U HepaBEeHCTBA
yMeTb:
e pelaTh palMOHANIbHBIE, TOKA3aTeNbHbIE U JIorapu(pMUUECKre ypaBHEHUS 1 HEPAaBEHCTBA,
UPPaLMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS], UX CUCTEMBI;
® J10Ka3bIBATh HECJIOXKHBIE HEPABEHCTBA;
e pelaTh TEKCTOBBIE 33/1aUM C IIOMOILBIO COCTABIIEHUSI YPAaBHEHUH, U HEPABEHCTB,
UHTEPIIPETUPYS PE3YIIBTAT C YUETOM OTPAaHUUEHUH YCIIOBUS 33/1a4H;
e u300paxaTh Ha KOOPAMHATHOMN IMJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUI U HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU U UX CHUCTEM;
® HaXOJIUTh NPUOJIMKEHHBIE PELICHUs] YPAaBHEHUH U X CUCTEM, HCIIOJNIb3Ys rpaduyueckuii
METO;
® pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM IrpaUyecKuX MpeacTaBIeHUH,
CBOWCTB (pyHKILIMH, TPOU3BOAHOI;



UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON S TEIbHOCTU U
MOBCEIHEBHOM JKU3HU IS
® [IOCTPOECHMS U UCCIIEN0BAHUS IPOCTENIINX MAaTEMAaTHYECKUX MOJIETIEH.

JieMeHThl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUHU BEPOSTHOCTEM

yMeThb:

e peuaTh NpocTeine KOMOMHATOPHBIE 33]Ja4l METOJIOM Iepedopa, a TaKxKe ¢
MCIOJIb30BaHUEM M3BECTHBIX (hopMyll, TpeyroybHuka [lackans; BEIUUCHATH KO3()PHUIIHEHTHI
6unoma HeioToHa 1o ¢opmyIie U ¢ UCIIOIB30BaHUEM TpeyroyibHuKa [lackans;

® BBHIUUCISITH BEPOSITHOCTH COOBITUI Ha OCHOBE MOACYETA YUCIIa UCXO0B (IIpocTeiiine
cily4an);

UCTIO0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKON eI TETbHOCTH U

MOBCEIHEBHOM JKU3HU IS

e aHajM3a pealbHBIX YMCIIOBHIX JAHHBIX, IPEJICTABICHHBIX B BUJIE AUArpaMM, IpaduKOB; IS
aHanm3a HHGOPMAIH CTATUCTUYECKOTO XapaKTepa.

I'eomeTpusi yMeTh:

e COOTHOCHUTH IUIOCKHE T€OMETpHUYECKHE (DUTYPBI U TPEXMEPHBIE OOBEKTHI C MX OIMMCAHUSIMH,
YepTerkaMu, U300paKEHHUSIMH; pa3IU4aTh U aHATM3UPOBATh B3AUMHOE PACIIONOKeHHE (pUryp;

e HM300paxaTb TEOMETPHUECKUE (PUTYPHI U TEJIA, BBITOIHATH YEPTEK MO YCIOBUIO 33/1aUH;

e pelaTh FeOMETPUUECKHE 3a/1a4H, OMUPASCh HA U3yUYECHHBIC CBOICTBA IMIIAHUMETPUUYECKUX U
CTEPEOMETPUIECKUX (QUTYP U OTHOIICHHA MEXy HUMH, IPUMEHSISI alnreOpandecKuii u
TPUTOHOMETPUYECKUI anmapar;

e BBIYHCIIATH JMHEHHBIC 3JIEMEHTHI U YTJIBI B IPOCTPAHCTBEHHBIX KOHPUTYpAIHIX, 00bEMBI U
IUIOMIA/IA TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIINX KOMOHHAIINN;

e IPUMEHATHb KOOPJUHATHO-BEKTOPHBII METO/ JUIsl BBIYMCIEHUS! OTHOIIEHUMN, pACCTOSHUN U
yIJIOB;

e CTPOUTH CEYCHUSI MHOTOTPAaHHUKOB ¥ M300pakaTh CEUYCHHSI TEJI BPAILLICHHS,

MCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTUUYECKOM IEATEIbHOCTH U

MIOBCEIHEBHOM JKU3HU JUISL:

e yuccleoBaHus (MOJICTHPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTYallUii HA OCHOBE
U3y4EHHBIX (HOPMYI U CBOMCTB GuUryp;

® BBIUMCIICHUS JUIMH, TUIOIA el 1 00bEMOB peaIbHBIX O0BEKTOB MPHU PELICHUH MPAKTUYECKUX
3a/1a4, UCI0JIb3Ys IPU HEOOXOIMMOCTH CIIPABOYHUKHU U BBIYUCIUTEIbHBIE YCTPONCTBA.

COAEPXAHUE NPOI'PAMMBI YYEBHOI'O KYPCA
MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
T'EOMETPHUA B 11 KJIACCE.
AJire0pa 1 HA4YaJIa MATEMATHYECKOr0 AHAJIM3A
BBoaHoe mosTopenue (Suaca)
®yuxuuu (17 yacos)

Oyukuuu. OO0nacTh ONpelesieHns W MHOXKECTBO 3HadeHui. ['padux ¢yHKum.
[Toctpoenue rpadukoB (QyHKIUH, 3aJaHHBIX pa3IWYHBIMH criocobamu. CBoicTBa (QYHKLUMH:
MOHOTOHHOCTb, Y€THOCTb W HEYETHOCTb, MEPUOJUYHOCTh, OIPAHUYEHHOCTh. lIpomexyTku
BO3pacTaHMsd W YyObIBaHUS, HauOoJblllee W HaUMEHbIIEee 3HAYEHUs, TOYKU OHKCTpeMyMa
(JlokanbHOTO MakcMMymMa W MuHUMyMa). ['paduueckas unTepnpertauus. [Ipumepsr
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH B peabHbBIX MPOIeccaxX U SIBICHUSX.

[Ipeo6pa3zoBanus rpadukoB: napamieabHbIH MEPEHOC, CHMMETPHSI OTHOCUTEIBHO Oceil
KOOPJMHAT U CUMMempusi OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCUMENTbHO
npamoi 'Y = X, pacmasicenue u cocamue 600716 oceil KOOpOUHam.

Bepmuxanvhvle u copuzonmanvhsie acumnmomsi epagukos. I paguxu 0podoHo-1uHeiHbix

Gynxyuil.
OOpatnas ¢yakuusa. Obnacms onpedenenus u 001ACMb 3HAYEHUN 0OPAMHOU DYHKYUU.

6



['padux oOpaTHOI QyHKITUH.

Ilonamue o nenpepvieHocmu QyHKyuu.
Hauyana maTtemaTtnyeckoro anaimn3a (44 yacoB)

IIpousBoaHasi pyHKUNH U ee NIPUMEHEHH e

[TonsiTHE 0 TPOU3BOAHON PYHKIIUH, (PU3HMUECKUI U TEOMETPUYECKHII CMBICI TPOU3BOIHOM.
VYpaBHeHHE KacaTeabHOU K rpaguKy pyHKIMU. [Ipon3BoIHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHUS,
gacTHOrO. [Ipon3BOAHBIE OCHOBHBIX AJIEMEHTApHBIX (yHKIMH. [IprMeHeHue MPOM3BOAHON K
HCCIICOBaHNI0 (PYHKIIMH M TOCTpOCHHUIO TpadukoB. [IpouzeooHnvie oOpammuol yHKyuu u
KOMRO3UYUY OAHHOU QYHKYUU C TUHELHOU.

[Tpumepsl MCIOJIB30BAaHMS IPOU3BOJHOM Ul HAXOXACHHS HAWIYYIIEro PpEUICHMs B
IPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMMYECKHUX, 3a1adax. HaxoxaeHue ckopoctu ais
npoliecca, 3aJJaHHOro popmyoit uinu rpagpukom. Bropas nponsBoaHas u ee Gu3n4eckuil CMbICIL.

IlepBooGpa3nas u HHTErpasa

Ilonamue 06 onpedenennom unmezpane Kak niowjaou KpuGOIUHEUHOU mpaneyuu.
[TepBooOpaznas. ®opmyna Herorona-Jlelionuma.

[TpuMepbl IpMeHEeHUs! UHTEerpaiia B pU3MKe U T€OMETPUH.

YpaBHeHusi 1 HepaBeHcTBa (51 yacoB)

OcHOBHBIE TPHUEMBl PELICHUS CHUCTEM YPAaBHEHM: TIOJCTAHOBKA, airedpandyeckoe
CJIO)KECHME, BBEJCHUE HOBBIX IEPEMEHHBIX. PABHOCHMIIBHOCTD YpaBHEHMH, HEPABEHCTB, CHCTEM.
Pemlenne mnpocredmmx CUCTEM YpPaBHEHHM C JBYMS HEW3BECTHBIMU. PemieHuwe cucrem
HEPABEHCTB C OJIHOM TTEPEMEHHOM.

Hcnonp30Banue CBOMCTB U TpaduKoB (PYHKIMI MPH pEIICHUH YPAaBHEHHA W HEPAaBEHCTB.
Merton wunHTepBasioB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBAa pELICHUM
YPAaBHEHUI U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHHEe MaTEeMAaTHYECKUX METOAOB Ul DPELIEHUS COIEPKATENIBHBIX 3a1ad W3
pa3IuYHbIX 00JacTe Hayku M NpakTUkU. MHTeprperauusi pe3yiabTaTa, Y4eT peajbHbIX
OTpaHUYCHUM.

IoBTOpenue (19 yacos)

I'eomerpus
1. BBogHoe noBTopenue (4uaca)

2. Metoa xoopauHat B npocrpancrse. [IBukenns (19 yacos)

Koopaunatsl TOUKM M KOOpAMHATHI BekTOpa. CKalsipHOE NPOU3BEJICHHE BEKTOPOB.
JIBukeHue.

OcHoBHasl 11€71b — c(HOPMUPOBATh YMEHHE YHALTUXCS IPUMEHSITH BEKTOPHO-

3. Hunaunap, konyc, map (16 yacon)

[Tonste wwmuHapa. Ilmomans moBepxHocTH IwMHApA. [loHatue konyca. Ilmomans
MOBEPXHOCTH KOHYyca. YceueHHbIH koHyc. Cdepa u map. YpaBHenue cdepnl. Bzaummuoe
pacnionoxeHue cepsl u iockoctu. KacarenpHas mnockocTs k cepe. [Tnomans chepsi.

4. Oobembl Teu1 (18 yacoB)

O06beM npsiMmoyrojpHoOro mapamienenurnena. OObeMbl MPSAMONM MPU3MBI U IMITHHAPA. OOBEMBI
HAKJIOHHOM TIPU3MBI, TUpaMuAbl 1 KoHyca. O0beM mapa u miomab chepbl. O0BEMBI IIAPOBOTO
CErMeHTa, IapOBOT0 CJIOS U LIAPOBOr0 CEKTOpa.

OcHoBHas IEJIb — BBECTHU IIOHSTHUC 00beEMaA Tela U BBIBECTH CbOpMy.]'II)I JJIs1 BBIYUCIICHUS
00BEMOB OCHOBHBIX MHOTOTPaHHUKOB U KPYTJIBIX TEJN, U3YYEHHBIX B KYPCE CTEPEOMETPHUHU.

5. Ob6o0marmee nosropenue (11 yacon)
KoHTpobHBIE paboThI 3aBEpIIAOT U3ydeHHe TeM: «MeTox KOOPIMHAT B POCTPaHCTBEY, « [mmiHmp,
KOHYC, I1ap», «O0bEMBI TeI».



YYEBHO-TEMATHUYECKHWH IUIAH 11O YYEBHOMY IIPEJMETY
MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,
I'EOMETPUS B 11 KITACCE

A.]Ireﬁpa W HAYAJ1a MATEMATHYCCKOIo aHaJIn3a

Pazgen, Tema. Komn-Bo yacoB Kom-Bo
KOHTPOJIbHBIX paboT
BBonHOe noBTOpEHME 3) 1
DyHKIINU U UX TpaduKu 9
[Ipenen GyHKIMU 1 HENPEPHIBHOCTH 2 1
OO6parHbie QYHKITMH 6
ITpousBoanas 12 1
ITpumeHeHre npon3BOHON 18 1
ITepBooOpasHast 1 HHTETpaI 14 1
PaBHOCWIBHOCTD ypaBHEHUIN U HEPABEHCTB. Y PABHEHUS- 10
CJIEJICTBUS
PaBHOCWIBHOCTD YpaBHEHUN W HEPABEHCTB CHCTEMaM 12
PaBHOCHIIBHOCTH YpaBHEHHI Ha MHOXKECTBaX 7 1
PaBHOCHIIBHOCTh HEPABEHCTB HA MHOXKECTBAX 6
MeTo1 IpOMEKYTKOB /71l ypaBHEHUI 1 HEPABEHCTB 6
CucreMbl ypaBHEHHI ¢ HECKOJIBKHUMH HEU3BECTHBIMU 10 1
IToBTOpEeHME 19 1
Bcero 136 8
I'eomeTpusn
Ne Kon-Bo
Tema Kon-Bo vacoB

n/m KOHTPOJIbHBIX paboT

1. | BBogHoe noBTopeHue 4 1

2. | Merox KoopAWHAT B IPOCTPAHCTRE. 19 1

JIBrokeHus

3. | Hunusap, KOHYC, map 16 1

4. | O0beMsbI Ten 18 1

5. | Obobmaroiee MOBTOpEHUE 11 1

Hroro 68 5




