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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma o marematuke ais 11 kmacca (yriryOoiaeHHBINA Kype ) COCTaBlieHa HA
ocHoBe OCHOBHOI 00pa30BaTEIbHON MPOrPaMMBI CPETHETO O0IIEro 00pa30BaHMSL.

H3yyenne MaTeMaTHKH Ha YIJIY0JIEHHOM YPOBHE cpe/iHero o0uiero o0pa3oBanus
HANPABJICHO HA JIOCTHKCHHE CJICAYIONIMX LeJIei:

- (opMupoBanme peacTaBIeHM 00 HIESX U METOJIaX MATEMAaTHKH; O MaTEMAaTHUKE Kak
YHUBEPCAIbHOM S3bIKE HaYKH, CPEACTBE MOJCIUPOBAHMUSI SIBJICHUI U IPOLIECCOB;

- OBJIAJICHHE S3bIKOM MaTEMaTHKH B YCTHOM M MUCbMEHHOH (popMe, MaTeMaTHIEeCKUMU 3HAHUSIMHU
U YMEHUSMHU, HEOOXOJUMBIMU I U3YUEHHUS LIKOJIbHBIX €CTECTBEHHOHAYYHBIX AUCLUILINH,
MIPOJIOJIKEHHSI 00pa30BaHUs U OCBOEHUS N30paHHON CIIeUalbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JJOTMYECKOTO MBIIUICHHUS, AITOPUTMUYECKON KYJIbTYpBbI, IPOCTPAHCTBEHHOTO
BOOOpa)kKeHU s, MATEMaTUYECKOT0 MBIIIEHUSI U UHTYUIIMH, TBOPUECKUX CITIOCOOHOCTEN, HEOOXOAMMBIX
JUIS TIPOJIOJIKEHMSI 00pa30BaHuUs U ISl CAMOCTOSITEIbHON EATENIbHOCTH B 00J1aCTH MaTeMaTHUKH U €€
MIPUJIOKEHUH B OyAyIiel npogdeccuoHanbHOM AeATeNbHOCTH;

- BOCIIUTAHUE CPEACTBAMM MAaTEMAaTHKHU KYJIbTYphl JUYHOCTH Y€pe3 3HAKOMCTBO C UCTOpUEN
pa3BUTUS MaTEMaTHKH, 3BOJIIOIMEN MaTeMaTHYECKUX UEH; MOHUMaHHUs 3HAYUMOCTH MaTeMaTUKU JJIs
Hay4YHO-TEXHMUYECKOIO IIporpecca.

JocTr:keHne nepevncaeHHbIX HeJieil Mpeanoaaraer peueHne cJIeIyIOmmMX 3a/1a4:

— (opMUPOBaHWE MOTHBAIIMU H3YYCHHS] MAaTEMATHKH, TOTOBHOCTH W CIIOCOOHOCTH yYamluXxcs K
CaMOPAa3BHUTHIO, JIMYHOCTHOMY CaMOOIIPEICICHHUIO, TOCTPOCHUIO WHIUBHUIYaIbHOW TPACKTOPUU B
W3YUYCHHH MTPEIMETA;

— (GOpMHUpPOBAaHHWE Y YYAIIUXCA CIIOCOOHOCTH K OpPraHU3alMM CBOCH y4eOHOUM AesITeTbHOCTH
MOCPEICTBOM OCBOCHHUSI JIMYHOCTHBIX, TIO3HABATEIbHBIX, PETYISITHBHBIX M KOMMYHHKATHBHBIX
YHUBEpCAIbHBIX YU€OHBIX JCHCTBUI;

— (opMHpOBaHUE CIEMUPUUECKUX 1T MATEMaTHKH CTHJICH MBINUICHUS, HEOOXOAMMBIX IS
MOJTHOLIEHHOTO ~ (DYHKIIMOHUPOBAHMSI B COBPEMEHHOM OOIIECTBE, B YACTHOCTH, JIOTHYECKOTO,
AITOPUTMUYECKOTO M IBPUCTHYUECKOTO;

— OCBOCHHE B XOJIC M3YYCHUS MATEMaTHKHU CICHU(PUYECKUX BHJIOB NEATEIHLHOCTH, TAaKUX KaK
MOCTPOCHHE MATEeMAaTUYECKUX MOJEJICH, BBIMOJHEHHE HHCTPYMEHTAIBHBIX BBIYUCICHHH, OBIIAJICHUE
CHMBOJIMYECKHUM SI3BIKOM IIPEIMETa U IIp.;

— (hopMuUpOBaHHE YMEHUH MPEICTABIATh HHOOPMAIIMIO B 3aBUCIMOCTH OT TIOCTABJICHHBIX 3214 B
BUJIC TAOJNHMIIBI, CXeMBbl, TpaduKa, AUarpaMMbl, UCIIOJIb30BaTh KOMITBIOTEPHBIC MPOrpaMmbl, HTEpHET
pu ee oOpaboTKe;

— OBJIQJICHHE YYAIUMUCS MAaTEMaTUYCCKHM SI3BIKOM W alllapaToM Kak CPEJCTBOM OIUCAHUS U
WCCIICIOBAHUS SIBIICHUI OKPYXKAFOIIET0 MHUPA;

— OBJIQJICHUEC CHUCTEMON MaTeMaTHYCCKMX 3HAHHWH, YMEHUH M HAaBBIKOB, HEOOXOJUMBIX JUIS
peleHus 3a/1a4 MOBCEHEBHOM KU3HU, U3YUCHHS CMEKHBIX JUCIUIUIMH U MPOJI0JDKEHHUS 00pa30BaHus;

— opMHPOBaHUE HAYYHOT'O MUPOBO33PCHUS;

— BOCIIMTAHUE OTHOIICHHS K MAaTEMAaTHUKE KaK K YaCcTH OOIICUYEIOBEUECKONW KYIbTYphI, UTPArOICH
0CO0YI0 POJIb B OOIIIECTBEHHOM Pa3BUTHH.

O0mas xapakTepucTHKa y4e0HOro npeaMera.

VYraoyonenusiii kypc «MaremaTuka» OpPHUEHTUPOBAaH Ha YYalIUXcCsl, KOTOpble COOMparoTCs
NpOJ0JDKaTh HM3Y4YeHHE MaTeMaTHMKH B BBICHIMX  y4eOHBIX 3aBefieHUsX. Hapsny ¢ moArotoBKoi
IIKOJBHUKOB K TNPOJOJDKEHUI0 MaTeMaTH4YeCKOro OoOpa30BaHUS B BBICIIMX Y4YEOHBIX 3aBEICHUSAX B
JTaHHOM Tmpoduie mpeaycMmarpuBaercs (OpPMUPOBaHME y HUX YCTOMUMBOIO HHTEpeca K IpeaMery,
BBISIBJIGHHE U Pa3BUTHE MAaTEMAaTUYECKUX CHOCOOHOCTEH, OpUEeHTalus IIKOJBHUKOB Ha Mpodeccud,
KOTOpBIE TPeOYyIOT JOCTATOYHO BHICOKON MaTeMaTH4eCKOM KYIbTYpHI.

B mporpaMMy Kypca BKIIOUEHBI BaXHEHIINE MOHATHUSA, MO3BOJIAIOLIUE MOCTPOUTH JIOTMYECKOE
3aBepIlEeHUE IIKOJIBHOTO Kypca MaTeMaTHKH U CO3AOLIHe JOCTaTOYHYIO OCHOBY OOyYaromuMcs JUis



MPOJIOJDKEHHSI MATEeMAaTHYECKOTO O0Opa3oBaHUs, a TaKXkKe I PEIICHHS NPAKTHYECKUX 3a71ad B
[MOBCEAHEBHOM KU3HU.

OOydeHre MaTeMaTHKE SIBIISICTCS Ba)KHEHIICH COCTaBISIONICH cpemHero (IMOJIHOTO) OOIIero
00pa30BaHUs U MPU3BAHO PA3BUBATH JIOTUYECKOE MBIIICHUE H MATEMATHIECKYIO HHTYUIUIO YIaIUXCs,
o0ecreunTh OBJIAJICHHE YYallUMUCS YMEHUSIMU B pEIIEHUU PA3NMYHBIX MPAKTUYCCKUX H
MEXIPEIMETHBIX 3a/1a4.

Mecto npeamera B yueOHOM ILIaHe.

YueOnpnii twran  MBOY COII r. Jlakmacka Ha 2023-2024 y4eOHBIM TOJ OTBOJIUT IS
o0s13aTeNbHOTO M3ydeHHsl MareMaTuku B 11 xiacce Ha yrimyOnenHom ypoBHe 204 y4eOHBIX yaca, W3
pacuera 6 yacoB B Hejlento. YueOHbI npenmer «Maremaruka» usywaercs B 11 kiacce mMoaynsmu
«Anre0pa 1 Hayaja MaTEMAaTUYECKOTO aHau3a» U «l eomMeTpus».

Pabouas mporpamma yueOGHOro mpeamera «Maremaruka» yriayOneHHOro ypoBHs Juig 11 kiacca
paccunTana Ha 204 yaca.

JIMYHOCTHBIE, MeTaNpeIMeTHbIE U NPeAMeTHbIE Pe3yJIbTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa
«MaTteMaTHKa»

B pe3ynpTare OCBOGHHS TPEIMETHOTO COJCpXKAHHs Y4eOHOTro TmpenMmera «MaTemaTukay
yrIIyOJIeHHOTO YpoBHS y yuamuxcs 11 kmacca popmupyrorcs:
JINYHOCTHBIE Pe3yJIbTAThI

e OpHEHTAMA Ha JAOCTIKCHHE JIMYHOTO CYACThs, pPEATH3AlUI0 IMO3UTHBHBIX JKW3HEHHBIX
MEPCIEKTHB, HWHUIMATHBHOCTh, KpPEaTHMBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K JUYHOCTHOMY
CaMOOTIPENICIICHUIO, CIIOCOOHOCTh CTaBHUTH IE]IU M CTPOUTH )KU3HECHHBIE TUIAHbI;

e TIPUHATHE W pealu3alus IEHHOCTEH 370pOBOr0 M 0e30macHOro oOpas3a JKH3HH, OepexHOoe,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M IICHXOJIOTHYECKOMY
3I0POBBIO;

e HEIPHATHE BPEIHBIX PUBBIUCK: KYPCHHS, YIOTPEOICHHUS AJIKOTOJISI, HAPKOTHKOB;

e pOCCHUHCKAasi HISHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCHUHCKOW WJICHTHYHOCTH B
MOJIUKYJIBTYPHOM COIUYME, YyBCTBO NMPUYACTHOCTH K MCTOPHKO-KYJIBTYPHOH OOIIHOCTH POCCHICKOTO
Hapoja u cynsoe Poccuu, marpuoTH3M, TOTOBHOCTH K CITy)KeHHIO OTEUeCTBY, €ro 3alluTe;

e MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U OOIIECTBEHHOM
MPAaKTUKHA, OCHOBAHHOE Ha JMAJOre KyJIbTYp, a TaKKe Pas3IMuHbIX (opM OOIIECTBEHHOTO CO3HAHWUS,
0CO3HAHME CBOETO MECTa B MOJIMKYJIbTYPHOM MHPE;

e TOTOBHOCTh OOYYalONIMXCS K KOHCTPYKTHBHOMY VYYaCTHIO B MPHHITHH  PCEUICHUH,
3aTpardMBalOIIUX HMX IMpaBa M HHTEPECHl, B TOM 4YHUCIE B pPa3IMYHbIX (opMax OOIIECTBECHHOM
CaMOOpraHU3alluK, CAaMOYIIPABIIEHHsI, 0OIIECTBEHHO 3HAYUMOM JICITEIIBHOCTH;

e TPUBEPKEHHOCTh HJICSIM WHTECPHALMOHATIM3MA, JPYKObI, PAaBEHCTBA, B3aMMOIIOMOIIM HApOIOB;
BOCIIMTAHUE YBAKUTEJIBHOTO OTHOIICHHWS K HAIMOHAJIHHOMY JIOCTOMHCTBY JIIOACH, WX YYBCTBaM,
PEIUTHO3HBIM YOCIKICHUSIM;

e Ppa3BUTHE KOMIIETEHIIMI COTPYIHMYECTBA CO CBEPCTHHKAMH, AETbMH MIIAJIIETO BO3pacTa,
B3POCJIBIMH B 00pazoBaTelbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIeA0BaTEIbCKOM, MTPOSKTHOU U
JIPYTUX BUAAX AEATEIbHOCTH;

e MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAYHMMOCTH
HayKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BJIAJICHHE NOCTOBEpHOU HHopMarueil o
MEePEIOBBIX JOCTHKEHUSAX U OTKPHITHSIX MHUPOBOM M OTEYECTBEHHON HAayKH, 3aMHTEPECOBAaHHOCTh B
Hay4YHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIEeCTBa;

e DKOJIOTUYECKAasi KyAbTypa, OEpe’KHOE OTHOIIEHUS K POTHOW 3eMie, MPUPOJHBIM OoraTrcTBam
Poccum w wmmupa; MOHMMaHUE BIUSHUSA COIUAIBHO-DKOHOMUYECKUX TIPOIECCOB HA COCTOSHUE
MIPUPOJTHON M COIMAIBHOM Cpebl, OTBETCTBEHHOCTh 332 COCTOSHUE MPUPOTHBIX PECYpPCOB; YMEHHUS U
HABBIKM Pa3yMHOTO MPHUPOAONOIL30BaHMUs, HETEPIUMOE OTHOIICHNUE K ACUCTBUSAM, MPHHOCAIINM BpPE.
9KOJIOTHH; MPUOOPETEHUE OTBITa SKOJIOT0-HAMIPABIEHHON JIESATEIHHOCTH;



e OCO3HAaHHBIM BBIOOp Oyaymied mpodecchu Kak MyTh W CHOCO0 peaau3aluu COOCTBEHHBIX

KU3HEHHBIX TUIAHOB.
MeTanpeaMeTHblIe pe3yJabTaThl
Pel"VJ'IHTI/IBHbIe YHUBEPCAJbHBIC V‘l66HLIe HeﬁCTBHﬂ

BeInyckHHK Hay4duTes:

e CaMOCTOSITEJIBHO ONpPENENsATh LEIH, 3aJaBaTh MapaMeTpbl U KPUTEPUM, MO KOTOPHIM MOKHO
OTIPENIETUTh, YTO 1eJIb JOCTUTHYTA;

e OIICHUBATh BO3MOXHBIC TIOCICJACTBUS JOCTHUKEHHUS TIOCTABJICHHOW LIETU B JCSITEIBHOCTH,
COOCTBEHHOW KU3HU U KU3HH OKPYKAIOIIHX JIFO/ICH, OCHOBBIBASICh HA COOOPaKCHUSIX 3TUKH U MOPAJIH;

e CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B OOpa30BATCILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaIHIX;

e OIIGHUBATH PECYPCHI, B TOM YHCIIC BPEMsS U APYrue HeMaTepualbHbIE PECYpChl, HEOOXOIUMBbIE
JUTSI TOCTHIKEHUS TIOCTABJICHHOM 1IN,

e BBIOUPATH MYTh JTOCTUKEHUS IIEJIH, TUTAHUPOBATH PEIICHUE MOCTABICHHBIX 3a7a4, ONTUMU3HUPYSI
MaTepuaibHbIe U HEMaTepUaibHbIE 3aTPaThl;

e OpraHu3oBBIBaTh JI(PPEKTUBHBI TOUCK PECYpCOB, HEOOXOAMMBIX JUIS  JIOCTHIXKEHUS
IMOCTaBIICHHOM IICIIH;

e COTIOCTABJISATH MOJYYEHHBIN PE3yJbTAT JEATEILHOCTH C TIOCTABJICHHOMN 3apaHee IEebIO.
Ilo3naBarejbHbIE YHUBEpPCAJIbHbLIC quﬁﬂble Z[eﬁCTBPlfl

BrimyckHUK HAayduTCS:

e WCKaTh M HAXOJUTh OOOOIICHHBIE CIOCOOBI pEIIeHUs 3a7ady, B TOM YHCIE, OCYIIECTBIISITH
pa3BepHYTHIN WH(POPMAITMOHHBIN TTOWCK U CTABUTh HAa €T0 OCHOBE HOBBIE (yueOHBIE U MMO3HABATEIHHBIC)
3a/1auu;

e KPUTHUYECKH OIICHHBATh W MHTEPIPETHUPOBATH MHPOPMAIIUIO C Pa3HBIX MO3UIINH, pacIIO3HABAThH U
(bUKCUpPOBaTH MPOTUBOPEUUS B MHPOPMAIIMOHHBIX HCTOUYHUKAX;

e HCMOJBb30BaTh  Ppa3IMYHbIE  MOJEIBbHO-CXEMaTUYEeCKHe CpEeACTBa Uil MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€ M OTHOUICHH, a TakKe MPOTUBOPEUMil, BBIABIECHHBIX B HH(OPMALIMOHHBIX
HCTOYHUKAX;

e HaXOJWUTh U MPHUBOJUTH KPUTUUECKUE apTyMEHTHI B OTHOILIEHUU ACUCTBUN U CYXKACHUN IPYroro;
CIOKOMHO M pa3yMHO OTHOCHUTHCSI K KpDUTHUECKHUM 3aME€UaHUSIM B OTHOIIEHUH COOCTBEHHOTO CYXACHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

e BBIXOJUTH 3a PAMKH Y4eOHOrO TMpeAMeTa M OCYIIECTBJISATh LEJICHANPaBICHHbBII MOUCK
BO3MOXHOCTEH /7151 IIUPOKOTO MEePeHoca CPeACTB U CIIOCOOOB JIEHCTBUS;

e BBICTpauMBaTh WHAMBHUAYAJIbHYIO 00pa30BaTElbHYIO TPACKTOPHUIO, YYUTHIBAsE OTPAHUYEHUS CO
CTOPOHBI IPYTMX YYACTHUKOB U PECYpCHBIE OTPAaHUUCHUS;

e MEHSTh U yIeP>KUBATh pPa3HbIe MO3ULIMU B IO3HABATEILHOM JIESTEIILHOCTH.

KoMMyHMKATHBHBIE VHHBEPCAJILHBIC VUEOHBIE 1elicTBUS

BbInycKHUK Hay4YUTCS:

e OCYILECTBJIATH JEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpHU 00pa30BaTENIbHOM OpraHu3alliyi, TaK U 3a €€ MpeAesaMu), MoAOUpaTh MapTHEPOB ISl IEI0BOM
KOMMYHHKAITMH UCXO/I U3 COOOpaKEHUI pe3ylbTaTUBHOCTH B3aUMO/JICHCTBUS, a HE JIMYHBIX CUMITATHIA;

e TIPU OCYIIECTBIECHUU TPYIIOBOI pabOThl ObITh KaK PYKOBOAMUTEIEM, TaK U WIEHOM KOMAaH]IbI B
pasHbIX poJsixX (TeHeparop ujei, KPUTUK, UCIIOTHUTENh, BBICTYIAIONIUHN, SKCIEPT U T.1.);

e KOODAWMHHUPOBATH M BBHINONHATH pPabOTy B YCIOBHSIX pEAIbHOTO, BHUPTYalbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

e DPa3BEpHYTO, JOTUYHO U TOYHO M3Jararb CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHHWEM aJE€KBAaTHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

e pacro3HaBaTh KOH(JIUKTOTCHHBIE CUTYyalldd M MPeNOTBpAallaTh KOH(PIUKTHI 10 UX aKTUBHOMI
(a3bl, BRICTpaNBaTh JIEIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHKAIUIO, U30€eras JTMYHOCTHBIX OIICHOYHBIX
CYKJICHUH.

IIpegMeTHbIE pe3yabTaThI

BrinyckHHK Ha yriyOJIeHHOM YPOBHE HAYIHUTCS:

e UMETh MPEACTABICHUE O BKJIA/I€ BBIJAIOLINXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKH;

MMOHMMATh POJIb MaTeMATUKU B pa3Butun Poccuu;

e HCIIOJb30BATh OCHOBHBIE METOJIbI JIOKA3aTENbCTBA, MPOBOJIUTH JIOKA3aTEIbCTBO U BBINOIHATH
OTIPOBEPKEHUE;




e IIPUMEHATH OCHOBHBIE METO/Ibl PELICHUS MAaTEMAaTUYECKUX 3a/1a4;

e Ha OCHOBE MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B IPHUPOAEC XapaKTEPHU30BaTh KpacoTy U
COBEPILECHCTBO OKPYKAIOIIET0 MUpPa U IPOU3BEACHUN UCKYCCTBA;

e CBOOOJHO OMEPUPOBATH TOHATHSAMH: KOHEYHOE MHOXECTBO, D3JEMEHT MHOXECTBA,
IIOJIMHOXKECTBO, II€pECEUEHUE, OOBEAMHEHHE U pa3HOCTb MHOYKECTB, YHCJIOBBIE MHOXKECTBA Ha
KOOPAMHATHOW IPSIMOM, OTpPE30K, HHTEPBaJ, IOJYMHTEPBAJ, IIPOMEKYTOK C BBIKOJIOTOM TOYKOM,
rpadudeckoe mpecTaBIeHNe MHOKECTB Ha KOOPIMHATHON TIOCKOCTH;

e 33/1aBaTh MHOKECTBA IIEPEUUCICHUEM U XaPaKTEPUCTUYECKUM CBOMCTBOM;

e OIIEPUPOBATH IOHATUSMHU: YTBEPKJICHUE, OTPHULIAHME YTBEP)KJICHUS, HCTUHHBIE WU JIOKHBIC
YTBEpKJICHHSI, TPUYNHA, CIICACTBUE, YACTHBIN CITydail 00IIEero yTBepkKaeHus, KOHTPIIPUMED;

e IIPOBEPSTH NPUHAIIEKHOCTD JIEMEHTA MHOXKECTBY;

e HAaxXOIWThH NEepeceueHre U 00beAMHEHNE MHOXKECTB, B TOM YHCJIE MPEJCTABICHHBIX rpaguyecKu
Ha YUCJIOBOW MPSAMOM M HAa KOOPAMHATHOW INIOCKOCTH;

e TIPOBOJUTH JJOKA3aTeJIbHbIE PACCYK/IEHUS 1J11 000CHOBAHUS UCTUHHOCTH YTBEPIKICHUN;

e CBOOOJHO ONEpPUPOBATH MOHATHUSMHU: HATypaJlbHOE YHCIIO, MHOXECTBO HATypalbHBIX YHCE,
1[EJI0€ YUCII0, MHOKECTBO LENbIX YHCEN, OOBIKHOBEHHAs Apo0b, NecATUYHASL ApoOb, CMELUIaHHOE YHUCIIO,
palMOHAIBHOE YMCJI0, MHOXKECTBO PALMOHAIBHBIX YHCEI, UPPALUOHAIBHOE YUCIIO, KOPEHb CTETEHHU N,
JNEUCTBUTEIIBHOE YHUCJIO, MHOXKECTBO JICWCTBUTENIBHBIX YHCEJI TE€OMETPUYECKass HWHTEPIpPETALNs
HAaTypaJbHBIX, LEJbIX, PALIMOHAIBHBIX, IEHCTBUTEIbHBIX YUCEN;

e TIOHMMATh M OOBSACHATH PA3HUIy MEXIY MO3UIMOHHON U HEMO3UIIMOHHOW CHCTEMaMHu 3alUCH
YHCEJT,

e TIEPEBOJUTH YUCIIA U3 OJHOM CHUCTEMBI 3alIMCH (CUCTEMBI CUHCIIEHHUS) B APYTYIO;

e JIOKa3bIBaTh M MCIIOJIb30BaTh MPU3HAKU JEITUMOCTH CYMMBbI M IPOU3BEJICHUS MPU BBINOJIHEHUU
BBIYMCIICHUH U PELICHUN 3a/1a4;

¢ BBINOJHATh OKPYIJIEHUE PALIMOHAIBHBIX U UPPALMOHATIBHBIX YUCEII C 3aJaHHON TOYHOCTBIO;

e CpaBHMBATh JACHCTBUTEIbHBIC YNCIIA PA3HBIMU CIIOCO0AMH;

e YINOPSOYMBATH YHCIA, 3AMMCAaHHbIE B BHJE OOBIKHOBEHHOH M JECATHUYHOM IpoOH, 4ucIa,
3aIllMCaHHbIE C UCIOJIb30BAaHUEM apU(PMETHUECKOTO KBaJPaTHOIO KOPHS, KOPHEH CTeNeHH Ooblie 2;

e Haxoauth HOJI u HOK pa3ubiMu cioco6amu 1 MCHOJIb30BaTh UX MPHU PEIICHUH 3a7a4;

e BBINOJHATH BBIYMCICHUS U NPEOOpa30BaHMs BBIPDAKEHUH, COAEPKAIUX NEHCTBUTENIBHBIE YKCIa,
B TOM UHMCJI€ KOPHU HATypaJIbHBIX CTCIICHEM;

e BBIIOJHATH  CTaHJAPTHBIE  TOXAECTBEHHbIE  IPeoOpa3oBaHMs  TPUTOHOMETPUYECKHUX,
norapu(pMUUECKUX, CTEIIEHHbIX, HPPALMOHATIBHBIX BBIPAKEHU;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: YpaBHEHHME, HEpaBEHCTBO, PAaBHOCHJIbHBIE YPAaBHEHHUS U
HEPABEHCTBA, YPABHEHUE, SBIIAIOLIEECS CIEACTBUEM JAPYrOro YPaBHEHHUs, ypaBHEHUS, PABHOCUIIbHBIC HA
MHO’KECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHUsl ypaBHEHUN;

e pewmaTh pas3HblE BHUABl YPAaBHCHHH W HEPAaBEHCTB M MX CHCTEM, B TOM 4YHCIE HEKOTOpbIE
ypaBHeHHUs 3-i u 4-i1 cTeneHel, JpoOHO-pallMOHAIbHbBIE U UPPALIMOHAJIBHBIE;

e OBJAJIETh OCHOBHBIMU THUIIAMHU IOKAa3aTENbHBIX, JIOTAapU(PMUUYECKUX, HPPALMOHAIBHBIX,
CTCIICHHBIX YPAaBHEHMM M HEPABEHCTB U CTaHAAPTHBIMU METOJAMU HUX PEUICHUM W NPUMEHATh UX NPU
pEILIECHNH 3a/1a4;

e IIPUMEHATH TeopeMy be3y K pelleHHIo ypaBHEHMI; NIPUMEHATH TeopeMy Buera 1uis pemieHus
HEKOTOPBIX YPABHEHUM CTEIIEHU BBILLE BTOPOH;

e TIOHMMATh CMBICI TEOPEM O PAaBHOCWJIBHBIX U HEPAaBHOCUJIbHBIX MPe0Opa30BaHUIX YpaBHEHUH U
YMETb HUX JI0Ka3bIBATh;

e BJIQJIETh METOJAMM pEIIEHHUs YpaBHEHHH, HEPABEHCTB M UX CUCTEM, YMETh BBIOMpPATh METOJ]
perieHust 1 000CHOBBIBATh CBOI BBIOOD;

e HCIIOJIb30BaThb METOJ] HHTEPBAJOB JUIsl pEIIEHHs HEpPaBEHCTB, B TOM YHUCIE JApPOOHO-
palMoOHANBHBIX U BKJIIOYAIOIIMX B c€0sl UPpALlMOHAIbHbIE BBIPAXKEHNUS;

e pemaTh anreOpaMvyeckue YpaBHEHHMs M HEPAaBEHCTBA W MX CHUCTEMbl C IapaMeTpamu
anreOpanvyeckuM U rpapuueckiuM METOIaMu;

e BJAJETh Pa3HBIMU METOJAMHU JI0KA3aTEIbCTBA HEPABEHCTB;

e pelaTh YpaBHEHHUS B LIEJIBIX YUCIIAX;

e M300pakaTh MHOKECTBA Ha IIJIOCKOCTH, 3aJ[aBaeéMble YPaBHEHUSIMH, HEpPaBEHCTBAMHU M HX
CHUCTEMAaMHU;



e CBOOOJHO HCIIOJIL30BaTh TOXACCTBEHHBIE NMPEOOPA30BAHUs MPU PEIICHUH YPaBHEHUN M CUCTEM
YPaBHEHUH;

e BIIAQJETh TMOHSATHAMHU: 3aBUCHMOCTh BEIWYHMH, (DYHKIMSA, apryMeHT W 3Ha4YeHHE (QYHKIIHH,
00acTh OMpeAeTCHUss U MHOXKECTBO 3HAUCHUH (YHKUIWHU, IpaduK 3aBUCHUMOCTH, IpaduK (QYHKIUH,
HyIH (YHKLIUHU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, BO3PACTaHUE HA YMCIOBOM IPOMEXKYTKE, YObIBaHHE
Ha YHUCIOBOM TMPOMEXKYTKe, HauOoJbllee M HauMEHbIIee 3HauyeHHe (QYHKIUH Ha YUCIOBOM
MIPOMEKYTKE, TIEPUOINYEcKast PYHKIUS, IEPHOJ, YeTHAsI U HeueTHas (DYHKIUHU; YMETh MPUMEHSThH ITH
MOHSATHS IIPU PELIEHUH 3a/1aY;

e BIIQJICTh MOHATHEM CTENEeHHAs (PYHKUHMS; CTPOUTH €€ rpaduK M yMETh NPUMEHSTH CBOWCTBA
CTETIeHHON (DYHKIMH MPH PEIICHUH 33]1ay;

e BIIQJCTh TMOHATUSAMHU TOKa3aTeidbHAs (DYHKIHS, SKCIOHEHTA; CTPOUTh UX TpadUKd U yMETh
MPUMEHSTH CBOMCTBA MOKA3aTeIbHON (PYHKIIMK NIPU PELICHUH 3a7ay;

e BJAJETh NOHATHEM JorapupmMuyeckas (QyHKIHS; CTPOUTh €€ Tpa@uK M yMETb MNPUMEHSTh
CBOICTBa JlorapuPMUUecKoi GyHKIIMH IIPU PELICHNUH 3a]1a4;

e BIIAJIETh MOHATHSIMHU TPUTOHOMETPHUECKUE (DYHKIIUU; CTPOUTH UX TPAPHUKH U yMETh MPUMEHSTh
CBOICTBa TPUTOHOMETPUUECKUX (PYHKIIMH NP pEIICHUH 3a]1ay;

e BJAJIETh NOHATHEM OOpaTHas PYHKIUS; IPUMEHSTh 3TO MOHATHE MIPH PELICHNH 3a/1a4;

e NPUMEHATH TMpU pEIIEHWH 3a7ad CBOMCTBa (PYHKUMH: UYETHOCTb, IEPHUOJUYHOCTD,
OTPaHUYEHHOCTb;

e TIPUMEHATH IIPU PEIICHUH 3a]a4 MpeoOpa3oBaHus rpadukoB QyHKIUI;

e BJAJETh NOHATHSMM 4YHCIIOBas IMOCIEIOBATEIbHOCTh, apudmMeTndeckass M TeoMeTpudecKas
MIPOrpeccusi;

e TPUMEHATH MPHU PELIEHUM 3ajady CBOWCTBA M IMPHU3HAKU apUPMETHUECKOH U Te€OMETpPUUECKOi
IIPOTPECCUN.

e BJIQJIETh NOHATHEM OECKOHEYHO YOBIBAIOLIAsi T€OMETPUUYECKAs MPOrPeccHus U YMETb NMPUMEHSATb
€ro MpH peleHN! 3a1ay;

e TPUMEHATH AJIS PEIICHUs 3a/1a4 TEOPHIO NPEIENOB;

e BJIAJETh  MOHATUAMH  OECKOHEYHO  OojbliMe M OECKOHEYHO  Malible  YHCIIOBbIE
[IOCIIEIOBATEIbHOCTY M yYMEThb CPAaBHMBAaTh OECKOHEYHO OoJjbIIMEe U OECKOHEYHO Mallble
MOCIIEI0BATEIbHOCTH;

e BJIQJIETh NOHATUAMM: IPOU3BOIHAS (PYHKIMH B TOUKE, IPOU3BOAHAS (QYHKLUY;

e BBIYMCIATH IPOU3BOIHBIE MIEMEHTAPHBIX (GYHKIUN U UX KOMOMHALMI;

e HcCIeN0BaTh (PYHKIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

e CTPOUTH rpa)uKU U MPUMEHATH K PELICHUIO 33J]a4, B TOM YHCJIE ¢ HapaMeTpoM;

e BJIAQJIETh MOHATHEM KacarelbHas K rpaduky QyHKIMM UM yMETh NPUMEHATh €ro IpU pelIeHUH

e BJAJIETh NOHATUIMHU NIEpBOOOpa3Has (QYHKIIHS, ONPeIeTICHHbIN HHTErpal;

e TpUMEHATH TeopeMy HrioToHa—JIeiiOHMIIa U ee creicTBUA Ui PEIIeHU 3a/1aY;

e OINEpUPOBATH OCHOBHBIMH OIUCATEIbHBIMU XapaKTEPUCTUKAMH UYHCIOBOTO HaboOpa, MOHSATHEM
reHepanbHasi COBOKYITHOCTh U BBIOOPKO U3 Hee;

e ONEpUPOBaTh TMOHATHUAMHU: YacTOTa U BEPOATHOCTb COOBITHS, CyMMa U TIPOU3BEICHUE
BEPOSITHOCTEH, BBIYUCIIATH BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICUETa YKCia UCXOJI0B;

e BJAJIETh OCHOBHBIMH MOHATHIMH KOMOMHATOPUKU M YMETh UX MPUMEHATh MIPH PEIICHUH 3a]1a4;

e UMETH MpeACTaBIeHUE 00 OCHOBAX TEOPUU BEPOSTHOCTEH;

e HUMETh MPEACTABICHHWE O JUCKPETHBIX U HENPEPBIBHBIX CIy4YailHBIX BEIMYMHAX W
pacrnpeneneHusax, 0 He3aBUCUMOCTH CITy4alHbIX BEJINYUH;

e UMEThH MPEACTABICHUE O MATEMATUYECKOM OXKHJIaHUU U TUCTIEPCUU CIyYalHbIX BEJIHYMH;

e UMETh NPEACTABICHUE O COBMECTHBIX PACIPEACIICHUSX CI1y4allHbIX BEJINUNH;

e TIOHMMATh CYTh 3aKOHA OOJBIINX YHCET U BHIDOPOYHOTO METO/1a M3MEPEHHSI BEPOSITHOCTEH;

e HUMETh TIPEACTABICHHE O HOPMAJIbHOM  pacHpeiesieHMd MW I[pUMepax HOPMAaJIbHO
pacnpeeieHHbIX CIIy9allHbIX BEJIHYNH;

e UMETb NPEACTABICHUE O KOPPEISIIIUM CIIyYaliHbIX BEIUYHH;

e pelIaTh pa3HbI€ 3a/1a4M MOBBILIEHHON TPYIHOCTH;

e AHANM3HPOBATh YyCIOBUE 3a/laud, BBIOMpATh ONTHUMATBHBIA METOJ pEIIeHUS 3aaadu,
paccMmatpuBas pa3iMdHbIE METOIbI;



e CTPOUTH MOJCIb PCIICHHUA 3ada4yu, IMPOBOJAUTH JOKA3aTCIIbHBIC PACCYXXACHHA IIpH PCHICHUU
3a/1auy;

e pemaTh 3aJa4yM, TpeOyromue nepedbopa BapuaHTOB, MIPOBEPKU YCIOBH, BEIOOPA ONTHMAILHOTO
pe3ynbTarta;

e JHAJIM3WPOBATHL W HHTCPIPCTHUPOBATH IMOJYYCHHBLIC PCHICHUA B KOHTCKCTC YCJIIOBHA 3a/a4du,
BBIOMPATH PEIICHUS, HE IPOTUBOPEYALIIE KOHTEKCTY;

e TIEPEBOJUTH MIPH PEUICHUH 33424 HH(OOPMAIIHIO U3 OAHOU (POPMBI 3aIUCH B IPYTYIO, UCHOJIB3YS
pHU HEOOXOIMMOCTH CXEMBbI, TaOIHIIBI, TPpaduKH, THArPaMMBI;

e BJIAACTh I'COMCTPUUCCKUMHU NOHATHUAMHU IIPU PCIICHHU 3aJa4 WU IMPOBCACHUU MATCMATHYCCKUX
pacCyXIEHUI;

e CaMOCTOSITENFHO (HhOPMYITHPOBATH ONPEACTICHUS T€OMETPUIECKUX (PUTYD, BBIABHTATh TUIIOTE3BI
O HOBBIX CBOWCTBaxX M IpPH3HAKAX T'€OMETPUYECKUX (UTYp M OOOCHOBHIBATH WIJIM OIPOBEPraTh WX,
000011aTh WM KOHKPETHU3UPOBATh PE3yIbTaThl Ha HOBBIX Kiaccax (UTYp, MPOBOJIUTH B HECJOKHBIX
cirydasx Kiaccupukanuio GUryp mo pazaudHbIM OCHOBAHHUSIM;

e HCCIE[OBaTh YEPTEX M, BKIOYAas KOMOWHauuu ¢Guryp, H3BJIEKaTb, WHTEPNPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMAIIHIO, TIPEJICTABICHHYIO Ha YEPTEkKaX;

e pCIIaTh 3aaa4yv reOMCTPHYCCKOI0 COACPKAHUA, B TOM YHUCIIC B CUTyallUdAX, KOT'Ja aJITOPHUTM
peuicHrud HE CICAYET ABHO H3 YCIOBHA, BBIIIOJIHATH H€O6XO}II/IMI)I€ A1 pCHICHUA 3aJadur
JOIIOJTHUTECIBHBIC IIOCTPOCHUA, HCCICA0BATH BO3MOXHOCTH MNPHUMCHCHUA TCOPEM U q)OpMYJ'I JIIs
pelIeHus 3a/1a4;

e yMeTh (OPMYIUPOBATH U JIOKA3bIBATh TEOMETPUUECKUE YTBEPIKICHNUS,

e BJIQJICTh MOHATHSAMHU CTEPEOMETPUH: TPU3MA, MapaJUICTIEUNE], MTUpaMuIa, TETPAdIp;

e UMETh MPECTaBIEHUS 00 aKCHOMAaX CTEPEOMETPUH U CIEACTBUIX U3 HUX U YMETh IPUMEHSTh UX
MpY PELICHUH 3a]1a4;

* YMEThb CTPOUTH CEUEHHS] MHOTOIPAHHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX METOJOB, B TOM YHCIIE
1 METOJa CJIEJIOB;

e UMETh IIPEACTABICHUE O CKPEIIMBAKOMINXCS MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh Yroyl U
paccTosiHuE MEXy HUMU;

e IIPUMEHATH TEOPEMBI O MAPALIEIBHOCTH MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE MPU PEIICHUU
3a1ay;

e YMETh NPUMEHSTH MapajljiesIbHOE MPOSKTHPOBAHUE [Tl M300paskeHus Guryp;

e YMETh IPUMEHSATH NEPIEHANKYISIPHOCTH IPSIMOU U INIOCKOCTH IPU PELICHUU 3a/1a4;

e BJIAJICTh NOHATUSAMU OPTOTOHAIBHOE IPOEKTUPOBAHUE, HAKIOHHBIE M HMX MPOEKIHUHU, YMETh
MIPUMEHATHh TEOPEMY O TPEX NEPHEHANKYIIAPAX PU PELICHUU 33]1a4;

e BJAJETh MOHATHAMH PACCTOSHHE MEXAYy (UIypamMu B MPOCTPAHCTBE, OOLIUI MepreHIUKYISIP
JIBYX CKPELMBAKOUINXCS MPAMBIX U YMETh IPUMEHATh UX IIPU PELICHUH 3a/1a4;

e BJIQJICTh NOHATHEM YIOJI MEXIY IPSIMOM M IUIOCKOCTBIO U YMETh NPUMEHATH €r0 MPU PELICHUU
3a/1ay;

e BJIQJCTh MOHATHSAMHU JIBYTPAHHBIA YIOJl, YroJl MEXAY IUIOCKOCTSAMH, NEpHEHANKYISIPHbIE
IJIOCKOCTH M YMETh IPUMEHATh UX IIPU PEUICHUH 33]1a4;

e BIIAJICTh NOHATUAMHU NpPU3Ma, MapajulesieluIe]] U MPUMEHATh CBOKWCTBA Mapajuiefenunena mnpu
pelieHuu 3a1a4;

e BJIQJIETh NOHATUEM IPAMOYTOJIbHBIN NapaJlJIeJIeNUIe]l U IPUMEHATD €ro MPU PELICHUH 3a4a4;

e BIJAJCTh IMOHATUAMH INHUPAMHUIA, BUIBI NMUPAMHUI, JJIEMEHTHI MPABUIBHON MHUPAMUIBI U YMETH
MIPUMEHSATH UX MPU PELICHUH 3a/1aY;

e UMETh MPEACTABIEHUE O TeopeMe Diiiepa, MPaBUIIbHBIX MHOTOTPAHHUKAX;

e BIJAJETh INOHATUEM IUIOIIAJNA IOBEPXHOCTEM MHOTOIPAHHUKOB M YMETh IMPUMEHATH €ro IpHU
pELIEeHNH 3a/1ay;

e BJAJIETh MOHATHAMH TeNla BpaimleHus (IWIMHAp, KOHYC, Iap U cdepa), UX CEUEHUS U yMEThb
MIPUMEHSATH UX MPU PELICHUH 3a/1aY;

e BIJIQJICTh MOHATUSAMHU KacaTeJIbHbIE MPSAMBIE U INIOCKOCTH U YMETh NPUMEHSTh U3 MPU PELICHUU
3a1ad4;

e WUMETh MPEACTABICHUS O BIMCAHHBIX M OMHUCAHHBIX chepax M YMETh NPUMEHATb WX MPHU
pELIEeHNH 3a/1ay;

e BJAJIETh MOHATHAMH O0BEM, 00bEMbl MHOTOTPAHHUKOB, TENl BpPAIICHHUS U MPUMEHSITh UX MPHU
pELIECHNH 3a/1ay4;



e HMETh IPEJCTABICHUE O Pa3BEPTKE IWIMHAPA W KOHYCA, IUIOIMIAAN MOBEPXHOCTH ILMJIMHAPA U
KOHYCa, YMETh IPUMEHSTh UX IIPU PELICHUH 33/1aY;

e HMETh MPEICTABJICHUE O TUIOLIaU CPephl M YMETh IPUMEHSTD €ro MpH PEeIIeHUH 3a/ay;

e yMETb pemaTh 3a/1a4d Ha KOMOWHAIIMK MHOTOTPAHHUKOB U TEJI BPAIICHUS;

e HMETh MpPEJCTABICHHE O MOJ0OMH B MPOCTPAHCTBE W YMETh peliaTh 33aJauyd Ha OTHOILEHUE
00BEMOB M IIJIOMIA/ICH MOBEPXHOCTEN MOAOOHBIX HUTYD;

e BJIQJIETh NOHSATUSAMH BEKTOPHI U X KOOPIMHATHI,

e YMETb BBHINOJHATH ONEPAIIUH HAJl BEKTOPaAMHU;

e HCIIOJIb30BATh CKAJSIPHOE IPOM3BEICHUE BEKTOPOB TP PEIICHUH 3a/1a4;

e TPUMEHSATH YPAaBHEHHE TUIOCKOCTH, (OPMYIIy PACCTOSIHHS MEXIYy TOYKaMH, ypaBHEHHUE C(epsl
NIPH PEIICHUH 3a7ay;

e TPUMEHATH BEKTOPHI M METOJ KOOPJMHAT B IPOCTPAHCTBE MPH PEIICHUN 3aj1a4.

e TPUMEHSATH MPOCTEHIIINE MTPOTPAMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI
MIPH PEIICHUN MaTeMaTHYECKUX 3a/1a4;

MOJIb30BAThCA TMPHUKIATHBIMU TPOTPAMMaMH W TMPOTPaMMaMH CHMBOJIBHBIX BBIYMCICHUH IS
WCCIIEIOBAaHUS MATEMATUIECKUX OOBEKTOB.

B noBceqHeBHO¥ KM3HU M MPU U3YYEHHUH PYTUX NPeAMETOB:

e BBINIOJHATh M OOBSCHATH CPAaBHEHHE PE3YIbTATOB BBIYMCICHHWHA TPU PEUICHUH MPAKTHYECKHX
3a7a4, B TOM YHUCIIE MPUOIMKEHHBIX BEIYUCIICHH, HCITOJIB3YS Pa3Hble CIIOCOOBI CPaBHEHHIA;

e 3aMHCHIBaTh, CPABHUBATH, OKPYIJISITh YHCIIOBBIC TaHHBIE PEATbHBIX BEIMYMH C UCTIOIH30BaHUEM
pa3HBIX CUCTEM U3MEPEHUS;

e COCTaBIIITh M OIICGHUBATh pPAa3HBIMH CHNOCOOAMH UHCIOBBIC BBIPOKEHHS TIPH PEIICHUU
MPAaKTUIECKUX 3a/1a4 U 3a71a4 U3 IPYTUX y4eOHBIX MPEMETOB;

e COCTaBIISITh M peIIaTh YpaBHEHHS, HEPABEHCTBA, MX CHCTEMBI MPH PEIICHUH 3a1ad JIPYyrux
Y4€OHBIX MPEIMETOB;

e BBINIOJHATHh OICHKY TPaBAONONO0US pPE3yJdbTaTOB, TONYYAaEMbIX IPH PEIICHUH Pa3TUYHBIX
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM IPH PEIICHUH 33]1a4 APYTUX YICOHBIX MTPEIMETOB;

e COCTaBIISITH M pPEIIaTh YPaBHEHHWS W HEPAaBEHCTBA C IMapaMeTpaMu NMpPU PEIICHHH 3a1ad JPYTruX
Y4€OHBIX MPEIMETOB;

e COCTaBIISITh ypaBHEHHE, HEPABEHCTBO WJIM WX CHCTEMY, OIMCBHIBAIONIUE PEATBHYIO CHUTYAIHIO
WIH IPUKIIAHYIO 337129y, HHTEPIPETUPOBATH MOJIYYCHHBIC PE3YIIbTAThI;

e HCIIOJIb30BaTh MPOTPAMMHBIE CpPEICTBA TPU PEIICHUM OTIECIBHBIX KJIACCOB YPaBHEHUH W
HEPaBEHCTB.

e ONpeneNsiTh MO TrpaduKaM W UCIOJIb30BaTh JUIS PEIICHHs TMPHKIAJAHBIX 3a7a4 CBOWCTBA
peabHBIX MPOIECCOB W 3aBHCUMOCTEH (HawOOJIbIIME W HAWMEHBIIME 3HAYCHUS, MPOMEKYTKH
BO3pacTaHusi U yObIBaHUSI (YHKIIUHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, aCHUMIITOTBI, TOYKH Ieperuoa,
MepUoOa U T.I1.);

e HHTEPIPETUPOBATH CBOMCTBA (DYHKIIUI B KOHTEKCTE KOHKPETHOM MPAKTUYCCKON CUTYaIUH,

e ONpENeNsATh MO rpadukaM MPOCTCHIINE XAPAKTEPUCTHKH TEPUOJTUYECKUX IPOILECCOB B
OMO0JIOTHH, SKOHOMUKE, MY3bIKE, PAIHOCBS3H U JIp. (aMIUTUTY/a, IEPUOJ U T.I1.);

e peliaTh NPUKIAIHBIC 33124l U3 OUOJOTHH, GU3NKU, XUMHUH, SJKOHOMHKH U JPYrHX MPEAMETOB,
CBSI3aHHBIC C UCCIICIOBAHMEM XapPaKTEPUCTHK MPOIECCOB;

e HMHTEPIPETUPOBATH IMOJYYCHHBIC PE3YIbTATHI,

e HCII0JIb30BATh YMCJIOBBIE MHOXKECTBA HAa KOOPIAMHATHOM MPSAMON U HA KOOPAWHATHOM MIIOCKOCTH
ISl OTIMCaHMS PeaIbHBIX POLIECCOB U SBJICHUM;

IIPOBOJIUTH J0KA3aTeNIbHbIE PACCYKACHUS B CUTyallUsX MOBCEIHEBHON KU3HU, IPH PEILIEHUU 3a/a4
U3 Jpyrux OpeaMeTOB;

e COCTaBIISITh C UCIHOJb30BAHUEM CBOWCTB I€OMETPUYECKUX (UTYyp MaTeMaTHUECKHEe MOJIETH JUIs
peleHus 3a/1a4 MPaKTUYECKOro XapaKkTepa U 3a7jad U3 CMEKHBIX JUCHUIUIMH, UCCIEI0BATh MOJyYeHHbIE
MO/JIEJIM U UHTEPIIPETUPOBATH PE3yIbTaT;

e BBIYHCIATH WIH OLIEHUBATh BEPOSTHOCTH COOBITUI B peasIbHON KU3HU;

BBIOMPATH METO/IbI MOAXOISIIET0 MPeICTaBIeHUs U 00pabOTKU JaHHBIX;

e pelaTh NPAaKTUYECKUE 33/1a4M U 331a4H U3 JPYTrUX MPEIMETOB.



Conepxxanue y4eOHOro npeamera

Kypc matemaTtuxu s 11 xitacca yriyOiaeHHOTO ypoBHS JIENIUTCA Ha ABa pasjena; AnreOpa u
Hayaja MaTeMaTU4eCKOro aHanusa u I'eomerpus.

Conepxanue pasjaena «Auredopa 1 Hadyajga MaTEMAaTHUYECKOIO0 aHaJIn3a»
11 xmacc.

[ToTOpenue. Penienue 3a1a4 ¢ UCIOIB30BAHUEM CBOMCTB YUCENI U CUCTEM CUUCIICHUS, NEIUMOCTH,
JIOJIEN M 4YacTel, MPOLEHTOB, MOJYJIEH yncell. Pelenue 3a1a4 ¢ HCNoJIb30BaHUEM CBOMCTB CTEIICHEW U
KOpHEH, MHOTOWICHOB, IPEOOpPa30BaHWI MHOTOWICHOB M JPOOHO-PAIMOHAIBHBIX BBIPAKCHUH.
Pemenue 3amay ¢ UCnosib30BaHUEM T'PayCHOM Mepbl yriia. Moayinp 4ucia U ero cBorcra. Pemenue
3a/la4 Ha JBM)KEHHME M COBMECTHYIO pabOTy, CMECH U CIUIaBbl C MOMOILBIO JIMHEWHBIX, KBaJIPaTHBIX U
IpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U UX CUCTEM. PellieHune 3a/1au ¢ MOMOIIbIO YHCIOBBIX HEPABEHCTB U
CHCTEM HEpPABEHCTB C OJIHOM MEpEeMEHHOW, ¢ MPUMEHEHHUEM H300paKeHHsI YHCIOBBIX IMPOMEXKYTKOB.
Pemenue 3amad ¢ MCNONb30BaHUEM YHMCIOBBIX (QYHKUMH M MX rpagukoB. Vcrosib30BaHHE CBOWCTB U
rpadKOB NMHEHHBIX ¥ KBAAPaTHUHBIX (YHKIHI, 0OpaTHOH MPOHOPIHOHATLHOCTH M (yHKImE V=&
I'paduueckoe pereHue ypaBHEHUN W HepaBeHCTB. lcmosib3oBaHue omepamnuii HaJ MHOXKECTBaMH.
Hcnonp30BaHre HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOW NEPEMEHHOM, YHCIOBBIX TPOMEKYTKOB, X
oObeMHEeHU U mnepecedyeHuid. llpuMeHeHue mnpu pelIeHUH 3aJad CBOWCTB apHU(PMETHUECKON Hu
T€OMETPUUECKOM  TMPOTPECCHH, CYMMHUPOBAaHHS OCCKOHEYHOW  CXOMSIICHCS  TEeOMETPUUYECKOM
IIPOTPECCUMN.

MHosxecTBa (4HCIOBBIE, TeOMeTpHuecKux ¢Guryp). XapakTepUCTHUECKOE CBOICTBO, 3JIEMEHT
MHO)KECTBa, IIyCTOE, KOHEYHOe, OecKoOHe4YHoe MHOXecTBO. CrnocoObl 3aJaHHsl MHOMECTB
[ToagmHOkecTBO. OTHONIEHUS TPUHAIJIEKHOCTH, BKIIOUEHUS, paBeHCcTBa. Onepanuy HaJl MHOKECTBaMH.
Kpyru Diinepa. Koneunbie n 6eCKOHEUHbIE, CIETHBIE M HECUETHBIE MHOYKECTRBA.

Panuannas mepa yria, TpUTOHOMETpUYecKasi OKPYKHOCTb. TpUTOHOMETpUYECKHE (PYHKLINUN YHCET
u yrioB. QopMyibl NPUBEICHUS, CIOKEHUS TPUTOHOMETPUUYECKUX (PYHKUIUN, (GOpMYyNbI ABOMHOTO H
MOJIOBUHHOTO aprymeHnTa. [IpeoOpa3oBaHue CyMMBbl, pPa3HOCTH B IPOU3BEIECHUE TPUTOHOMETPHUECKUX
(GbyHKIIMNA, 1 HA0OOPOT.

Hynu QyHkuuu, nmpoMexyTKu 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Haumbosnblllee U HauMeHbIlee
3HaueHue ¢Gyakunuu. Ilepuoguueckue ¢GyHKIMM W HauMEHbIIMKA mepuoja. YeTHble U HEUYETHBIC
¢byaknun. OyHKIUHA «IpOOHAS YaCcTh YHCIIa Y=y «1enas yacTh YMCIA» vl

Tpuronomerpruueckue (QYHKUHMM YHUCIOBOIO apryMeHTa ¥=t®x y=shx y=tgx y=cgx. (CBOHCTBA U
rpaduKy TPUTOHOMETPUYECKHUX ()YHKITHIA.

OO6paTtHble TpUroHOMETpUuYecKWe (YHKIMHM, WX TIJIaBHbIE 3HAYEHUS, CBONCTBA U TpaduKHU.
Tpuronomerpuueckue ypaBHeHUsA. OIHOPOJHBIE TPUTOHOMETPUUYECKHE YypaBHeHUs. PemeHue
MPOCTEMIINX TPUTOHOMETPUUYECKUX HEpaBeHCTB. [IpocTeillinie CUCTeMbl TPUTOHOMETPUUYECKUX
YPaBHEHUM.

Crenenb € JACUCTBUTEIBHBIM I[IOKa3aTEEeM, CBOWCTBAa cremneHu. lIpocreiinmme mnoka3aTesbHbIE
ypaBHeHUs U HepaBeHCTBa. [loka3zaTenbHast pyHKIUS U ee cBoicTBa U rpaduk. Uucno ¢ u GyHKIUS ¥=*

Jlorapudm, cpoiictBa norapudma. Jecstuunslii u HaTypaibHbld Jorapudm. I[IpeobpazoBanue
norapumuueckux BbipakeHuid. Jlorapudmuueckue ypaBHeHHS U HepaBeHCTBa. Jlorapudmuueckas
(GyHKIUS U ee CBOWCTBA U IpaduK.

Crenennas GyHKIUS U ee cBoHCTBa U rpaduk. VppanroHaabHble ypaBHEHHUS.

Metoa uHTEpBaJIOB Uil peulieHus HepaBeHCTB. IIpeoOpasoBaHus rpadukoB (QYHKIMI: CHBWT,
YMHO>KEHHUE Ha YHUCII0, OTPAXXKEHNE OTHOCUTENFHO KOOPIMHATHBIX oceil. ['paduueckne MeToap! pereHus
YPaBHEHUI U HEPAaBEHCTB. PellieHne ypaBHEHUI U HEPABEHCTB, COAEPKALUX IIEPEMEHHYIO T10]1 3HAKOM
MOYJIS.

CucteMbl MOKa3aTeNbHBIX, JIOTApU(PMUUECKUX U HPPALUOHAIBHBIX YypaBHeHUHl. CucTeMbl
MOKa3aTeIbHbBIX, JOTapUPMUUECKUX U UPPALMOHATFHBIX HEPABEHCTB.

B3aumuo o6patnbie pyHkuuu. I'paduxu B3auMHO 00OpaTHBIX (YHKITHA.

VYpaBHEHMSI, CUCTEMBI YPAaBHEHUH C IAPAMETPOM.

HctuHHBIE ¥ JIOXKHBIE  BBICKA3bIBAaHUS,  ONEpalldd  HaJd  BBICKa3bIBaHUAMH. AnreOpa
BbICKa3bIBaHUH. CBs3b BHICKA3bIBAaHUN ¢ MHOXKeCTBaMH. KBaHTOPBI CyIIECTBOBAHHUS M BCEOOIIHOCTH.



3akoHbl JIOTUKH. OCHOBHBIE JIOTUYECKHUE MpaBuIIa. Perienne Joruueckux 3a1ay ¢ UCIoJIb30BaHUEM
KpyroB Dijiepa, OCHOBHBIX JIOTHUECKUX ITPABUIL.

Ymozakmouenus. OOOCHOBaHMSIT M JOKa3aTeJbCTBO B MaremMartuke. Teopembl.  Bumbl
MAaTEMaTUYECKUX YTBEpKICHUN. Buabl pokazartenbcTB. MateMatnueckas WHIAYKUHUS. Y TBEPKICHHUS:
oOpaTHOE JaHHOMY, IPOTHBOIOJOXKHOE, OOpaTHOE MPOTHBOIOJOKHOMY JaaHHOMY. I[lpu3Hak wu
CBOMCTBO, HEOOXOIUMBIE M JOCTATOUHBIE YCIOBHUSI.

OcHoBHast Teopema apugmetruxu. Octatku u cpaBHeHus. Anroput™ EBkiunpa. Kuraiickas Teopema
00 ocraTkax. Manas reopema depma. g-MuHBIC CUCTEMBI cuncieHns. OyHkuus Ditnepa, 4ucio 1 cymMma
JieNUTeNel HaTypaJIbHOTO YHCIIa.

[lepBuuHbIE TPEICTABICHHUS O MHOYKECTBE KOMIUIEKCHBIX uucen. J[eHCTBUA € KOMIIEKCHBIMU
yuciaamu. KomiuiekcHo conpspkeHHble uncia. Moayas 1 apryMeHT uncia. Tpuronomerpuyeckas popma
KOMILJIEKCHOTO yucia. PerieHrne ypaBHEHUI B KOMIUIEKCHBIX YHCIIaX.

VYpaBHEHHUsI, CHCTEMBI YPABHEHMI C IIAPAMETPOM.

®opmyna bunoma HetoToHa. Penienne ypaBHEeHUI CTENIEHHU Bbllle 2 crielMalbHbIX BUAOB. Teopema
Buera, teopema besy. IlpuBoanmble U HenpuBoAMMbIE MHOTOuJieHbl. OCHOBHAs TeOpeMa aireOphl.
CuMMeTrpuueckre MHOTouJIeHbl. [{enouncienHble 1 11e1I03HaYHble MHOTOWIEHBI.

JuodanTtoBsl ypaBHenus. Llennbie qpoou. Teopema depma o cymme KBaapaToB.

CyMMBI U psi/ibl, METO/Ibl CYMMHUPOBAHHUS U MPU3HAKH CXOJIUMOCTH.

Teopembl 0 pUOIMKEHUN JEMCTBUTENBHBIX YUCEN PAlMOHATBHBIMU.

MHo3xecTBa Ha KOOPAWHATHON MJIOCKOCTH.

Hepapercto Koum—ByHSIKOBCKOTr0, HEpaBEeHCTBO VeHceHa, HepaBeHCTBA O CPEJTHHUX.

[Tonsitne npeaena ¢pyukuuu B Touke. [loHsTHE npeaena GyHKIMN B OECKOHEYHOCTU. ACUMITOTHI
rpadpuka ¢ynkuuu. CpaBHeHHEe OECKOHEYHO MallbIX M OeckoHeuHo Oonpiiux. HenpepbIBHOCTD
¢byukuun. CBoiicTBa HenpepbIBHBIX (yHKIMHA. Teopema Beitepuitpacca.

Huddepenuupyemocts ¢dyakuuu. IlpomsBomnas ¢yHkiuu B Touke. KacartempHas k rpaduky
¢byakuun. ['eomerpuyeckuidi W (QU3MYECKHH CMBICT MPOU3BOIHON. [[puMeHeHne TPOW3BOJAHON B
¢usuke. [IponsBoaHbie sneMeHTapHbIX GyHKINN. [IpaBuna muddepennupoBanus.

Bropas npou3BogHas, ee reoMeTpUIeCKUil U (U3HUECKHI CMBICIT.

Touku s3kcTpemMyMa (MakcuMyMa U MUHHMYMa). VccnenoBanue 3ineMeHTapHbIX (PYHKIUN Ha TOUKH
JKCTpeMyMa, HauboJblllee U HauMEeHbIlIee 3HaUeHUE ¢ MOMOIIbI0 mpou3BoaHOH. [locTpoenue rpadukos
(GYHKIMI ¢ MOMOIIBI0 TPOU3BOAHBIX. [IprMeHeHre Mpou3BOIHON MpH pelieHur 3agad. HaxoxkneHue
AKCTPEMYMOB (YHKIIMI HECKOJIBKUX MEPEMEHHBIX.

[lepBooOpaznas. Heompenenennbiii wuHTerpan. IlepBooOpaszHpie 3ieMEHTApHBIX  (QYHKIUH.
[Inomane KPUBOJIMHEHHOU Tpanenuu. ®dopmyna Hprorona-Jletioauma. OnpenencHHbII
uHTerpai. Boruncnenue miomazaei miockux Guryp u 00beMoB Tell BpallleHUs C IOMOIIBI0 UHTETpaa.

Merto bl penienns GyHKIIMOHAIbHBIX YPaBHEHHUH U HEPABEHCTB.

Conepxxanue pasgena «['eomeTpus» 11 knacc.

[Ipsimble ¥ miockocTH B mpocTpaHcTBe. OCHOBHBIE IOHATHS CTEPEOMETPUM (TOUKa, HpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO).

IIepecekaromuecs, mnapaulelIbHbIE W CKPELIUBAIOIIMECS IpsAMBIE. YTOJI MEXAYy IpsSMBIMA B
npocTtpancTBe. [lepneHauKyIapHOCTE NpsMBIX. llapannenbHOCTs U NEPHEHAUKYIAPHOCTh MHPSAMON U
IIJIOCKOCTH, NPU3HAKU U CBOMCTBA. Teopema o Tpex meprneHaukyispax. [IeprneHauKynsap U HaKIOHHAs.
YroJs Mexay IpsAMOH U INIOCKOCTBIO.

[TapamienbHOCTh IIIOCKOCTEM, MEPIEHAUKYISAPHOCTh IUIOCKOCTEH, IIPU3HAKK U CBOMCTBA.
JIByrpaHHBIN yroJ1, TUHEHHBIN YTOJl ABYTPAaHHOTO YIJIA.

PaccrosHus OT TOUKHM 10 IUIOCKOCTH. PaccTosiHME OT MpAMOM 10 IUIOCKOCTU. PaccTosiHue mexay
NapajuleIbHBIMU IJIOCKOCTAMU. PaccTossHrE MEX Ty CKPEIMBAIOIIUMHUCS MPSAMBIMHU.

[TapamtensHoe mnpoextupoBaHue. [lmomans OpPTOrOHAaIBHOM IPOCKLUMHA MHOIOYTOJIbHUKA.
N3006paskeHue mpoCcTpaHCTBEHHBIX (PUTYD.

MuororpanHuky. Bepiimnel, peOpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHble YTJIbI.
Brinykiible MHOrorpaHHuku. Teopema Dinepa.

[Ipusma, ee ocHoBaHusi, OOKOBbIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTb. [Ipsimast u naxnonmas
npusma. [lpaBunbnas npusma. [lapamnenenunen. Kyo6.



[Mupamupma, ee ocHoBaHME, OOKOBbIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyroyibHas
nupamuja. [IpaBunpHas nupamuga. YceuyeHHas MpaMua.

Cummerpun B KyOe, B mHapajuleNienurene, B NnpusMe U nupamujie. [loHATHE O CUMMETpUH B
IIpOCTpaHCTBE (LIEHTpabHasl, OceBasi, 3e€pKajibHas). [I[pumepbl cCUMMETPHUIl B OKpYXKarOIeM MUpE.

Ceuenus Ky0a, MIPU3MBbI, TUPAMU/IBI.

[IpencraBnenne O NPaBWIBHBIX MHOTOTpAaHHHKAX (TeTpasap, KyO, OKTadaAp, AOJCKadap H
HKOCAdIP).

Tena u noBepxHoctu BpauieHus. Llunuuap u xkoHyc. YceueHHbI koHyc. OCHOBaHME, BBICOTA,
O0oKOBasi MOBEPXHOCTh, OOpasyromias, pas3BepTka. OceBble CEYECHUS M CEYEHHs IapajliebHbIe
OCHOBAHHUIO.

lap u cepa, ux ceueHwus, kKacaTenbHas IIIOCKOCTH K cdepe.

OO6bembl Ten W TUIOMEAAM WX ToBepxHocTed. [lonstre 06 oObeme Tenma. OTHOIIEHHE 00BHEMOB
MOJOOHBIX TEJ.

@opmynel o0beMa Kyba, TPSIMOYTOJIBHOTO TapajulesenuIieaa, MPpU3Mbl, HUIHHAPA. DPOopMyITsl
o0bemMa mHpamMuIbl U KoHyca. DOopMynbl TUIOMIAAM TMOBEPXHOCTEH HWIMHIpAa M KoHyca. Dopmyibl
oObema 1mapa U mionaau chepsl.

Koopaunats! 1 BeKTOpBI. [lekapToBbI KOOPAMHATHI B IPOCTpaHcTBE. PopMysa pacCTOSHUS MEXIY
IBYMsI TOUKaMU. YpaBHEHUS ceprl U miaockocTu. @opmyiia pacCTOSTHUS OT TOYKHU JI0 MIIOCKOCTH.

Bexropsl. Moayns BekTopa. PaBeHCTBO BeKkTOpOB. Cli0KEHUE BEKTOPOB M YMHOKEHHE BEKTOpA Ha
yucno. Yroa Mexnay Bektopamu. Koopaumnarel Bekropa. CKansipHOE NPOU3BENEHUE BEKTOPOB.
Konnuneapnsie BekTopsl. PaznoxkeHue BeKTopa 1o JIByM HEKOJUIMHEAapHbIM BekTopaM. KommianapHbie
BEKTOpHI. PaznokeHue no TpeM HEKOMIUIaHAPHBIM BEKTOPaM.
CKaJISIpPHOE TPOU3BEICHIE BEKTOPOB, IPUMEHEHNE CKATSIPHOTO IIPOU3BEICHUSI BEKTOPOB K PELICHUIO
3az1ad.

@®opMbI IPOMEKYTOYHOH ¥ UTOTOBOM aTTeCTAlUM.

BBoHYI0 TMarHoCTUKY, MPOMEKYTOUHYIO U UTOTOBYIO TMAarHOCTUKY IPEAINOIaraeTcsi MpoOBOIUTh
B BU/JIE Pa3HOYPOBHEBBIX TECTOBBIX 3a/laHUM.

®opMBbl OpraHU3auy yueOHOTo Mpoliecca: UHAUBUAYAIbHbIE, TPYIOBbIE, HHIUBUAYaIbHO-
IpYIIOBbIE, PPOHTANBbHBIE, KIIACCHBIE U BHEKJIACCHBIE.

Temarnueckuit KOHTPOJIb: OCYIIECTBIIAECTCS B BUJIC: KOHTPOJIBHBIX PA0OT UM 3a4E€TOB

Texyiuit KOHTPOJIb OCYIIECTBISIETCS B BUE: CAMOCTOATEIbHBIX PabOT, MMCbMEHHBIX TECTOB,
MaTeMaTHUYECKUX IUKTaHTOB, IPOEKTHOM NEATEIIbHOCTH, UCCIIEI0BATEILCKON AESITEIbHOCTH, YCTHBIX U
MMCBMEHHBIX OMPOCOB IO TEME YpoKa. B Kaxkablii BApHAHT CaMOCTOSATEIbHON pabOThI BKIFOUYEHbI
3a/IaHusl YPOBHEH: Oa30BbIN U MOBBIIIIEHHBIH.

11k

KontponbHas padoTa v 3adet. — 119acos

HroroBas koHTposbHas paboTa — 24aca.



IInanupyemble pe3yJibTaThbl M3yYeHUS] MATEMATHKH Ha YIIy0JIeHHOM YPOBHE OpPUEHTHPOBAHBI:

- Ha TIOJATOTOBKY K MOCIEAYIOMIEeMY Mpo(hecCHOHATLHOMY 00pa30BaHHUIO,

- pa3BUTHE WHAWBUAYAIBHBIX CIOCOOHOCTEH O0YYaromMXCs MyTeM IIyOOKOTO0 OCBOCHHSI OCHOB HayK,
CHUCTEMATUYECKUX 3HAHUI U CIIOCOOO0B JACHCTBUN,

-o0ecreyeHne BO3MOXKHOCTH — JAJbHEWIIEr0 YCHEeIIHOTO Mpo(eCCHOHANBHOTO OOYy4YeHUs WU
npoheccCHOHATBHON IS TEILHOCTH.

BbInycKHHUK Ha yriIy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHThCH:

e OIEPUPOBATH MOHATHEM OTPEACICHUS, OCHOBHBIMU BHJIAMH OTIPE/ICICHNH, OCHOBHBIMU BHIAMH
TEOPEM;

e TIOHMMATH CYTh KOCBEHHOT'O JI0Ka3aTEIIbCTBA;

e OIEPUPOBATH MOHITUAMHU CUETHOTO M HECUETHOTO MHOKECTBA;

e TMPUMEHATH METO]] MATEMaTHYECKON MHIYKIIUHU JUISl IPOBEJICHUS PACCY)KICHUN U JIOKA3aTEeIbCTB
Y TIpY pEeIICHUH 3a/1a4;

e CBOOOJHO OTIEPHUPOBATH YMCIOBHIMH MHOKECTBAMH TIPU PEIICHUH 3a/1a4;

e TIOHMMAThH MPUYHHBI U OCHOBHBIEC UACU PACIIMPEHHUS YUCITIOBBIX MHOKECTB;

e BJIAZIETh OCHOBHBIMH MOHITUSMHU TEOPUH JEITMMOCTH TPH PEIICHUH CTaHJAPTHBIX 33/1a4;

e HMeTh 0a30BbIC IPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

e CBOOOIHO BBITIOJTHSTh TOKJICCTBEHHBIE npeoOpa3oBaHus TPUTOHOMETPHUYECKUX,
norapu(MUIECKUX, CTETICHHBIX BEIPKCHUH;

e BianeTs popmynoit bunoma HproToHa;

e IIPUMEHATH [IPU PEIICHNUH 337a4 TeopeMy O JIMHeWHOM npeacrasienun HO/JL;

e TIPUMEHATH NpH pemieHun 3aaad Kuralickyto Teopemy 00 ocTaTkax;

e TMPUMEHSTH IPH pelIeHnH 3a1a4 Maiyro Teopemy depma;

e YMETb BBINOJIHATH 3aIIMCh YKMCIIA B O3UIIMOHHON CUCTEME CUUCIICHUS;

e MPHUMEHATh NPHU PEIICHUH 33Jad TEOPETHUKO-YUCIOBBIE (DYHKIMH: YHMCIO M CyMMa JIEIUTEINEH,
dbyHK1IIMIO DHepa;

e TPUMEHATH IPU PEIICHUH 3a/1a4 LEIHbIE IpOOH;

e MPUMEHATh IPU  PpEHIEHWH  3a/a4 MHOTOWIEHbl €  JCHCTBUTENBHBIMM U  ILIEIBIMHU
ko3 durmenTamu;

e BJIQJIETh NOHATUSAMH IPUBOJUMBIN 1 HETPUBOAUMBIM MHOTOUWIEH U IPUMEHSTh UX IIPH PEIIEHUH
3ajauy;

e IPUMEHATH IPU pelieHny 3a1a4 OCHOBHYIO TeopeMy alreOpsl;

e MPHUMEHATh IpPU pEUIeHHH 3a7ad npocTeiilne (YHKIUM KOMILJIEKCHON IEepeMEHHOH Kak
reoMeTpu4ecKue npeodpazoBaHus;

e CBOOOJHO OMNpeneNATh TUI U BbIOMPATh METOJ| PeIIEHUs NMOKA3aTelIbHbIX U JIOTapU(PMHUUECKUX
YpaBHEHMH M HEPaBEHCTB, HPPALMOHAIBHBIX YPAaBHEHHM M HEPABEHCTB, TPUTOHOMETPUYECKUX
ypaBHEHUH U HEPABEHCTB, UX CUCTEM;

e CBOOOJHO peIIaTh CUCTEMBI JINHEMHBIX YpaBHEHMUIA;

e pelaTh OCHOBHBIE THIIBI YPAaBHEHUH U HEPABEHCTB C IMapaMeTpaMu;

e IPUMEHATH IPU pelIeHuH 3a1a4 HepaBeHcTBa Komu — byHsikoBckoro, bepaymnu;

e MMETh NPE/ICTABICHUE O HEPABEHCTBAX MEXy CPEAHUMU CTEIIEHHBIMH;

e BJIAJICTh NOHATUEM ACUMIITOTHI U YMETh €0 IPUMEHSTh IIPH PELICHUH 337134,

e TPUMEHSATh METObI PELIeHUs MPOCTEHINX AU PepeHInaIbHBIX YPaBHEHUI IEpBOTO U BTOPOTO
MOPS/IKOB;

e CBOOOJHO BJAJETh CTAHAAPTHBIM alMapaToM MaTEeMaTUYeCKOro aHalu3a I BbIUYMCIIEHUS
MIPOU3BOIHBIX (QYHKIIMH OJHOM NMEpeMEeHHOM;

e CBOOOJHO MPUMEHATH ammapar MaTeMaTHYeCKOro aHaliu3a s HccieloBaHUA (YHKUUH U
MOCTPOEHUs I'paMKOB, B TOM YHCJIE UCCIET0BAHNS Ha BBITYKIOCTh;

e OIEPUPOBATH MOHATHEM MEPBOOOPa3HON (HYHKIIUH /IS peIICHUs 3a/1a4;

e OBJIAJIETh OCHOBHBIMM CBeAeHMAMU 00 wuHTerpane HproTona—JIeiiOHuma u ero mpocremmx
MPUMEHEHUSIX;

e OIEPUPOBATH B CTAHAAPTHBIX CUTYAIMSIX MPOU3BOIHBIMU BBICIINX MTOPSIKOB;

e yYMETb IPUMEHSATH NPH PEIICHUU 33]a4 CBOWCTBA HENMPEPBIBHBIX (DYHKIUH;

e yMeTb IPUMEHSATH NIPH PELICHUHU 3aj]a4u TeopeMbl Beilepirpacca;



e YMEThb BBINOJIHATH NPUOJIMKEHHBIE BBIYMCIEHUS (METOJbl PELICHUS YpaBHEHUM, BBIYUCICHUS
OIIPENICIIEHHOTO UHTErpana);

e YMETh NPUMEHATH NPUJIOKEHUE MTPOU3BOJHON U OIPENEICHHOIO MHTErpajia K PELIECHUIO 3a/1a4
€CTECTBO3HAHUS;

e BIIQZCTh TMOHATUSAMHU BTOpas TNPOU3BOJHAS, BBIMYKIOCTh Tpaduka GYHKIUH U yMETh
MCCIIEI0OBATh (DYHKIIMIO HA BBITYKIIOCTB;

e VMETh NIPECTABJICHUE O LIEHTPAIbHOU MPEACIBHON TEOPEME;

e HMETh MPE/ICTABICHUE O BBIOOPOYHOM KOA(DPHUIIMEHTE KOPPEISILIUU U IMHEHHON PEerpecCcuu;

e UMETh NPEJCTABIECHNUE O CTATUCTUUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUUYECKON T'MIIOTE3BI, O
CTaTUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

e UMETb NPEACTABICHUE O CBA3M SMIUPUUECKUX U TEOPETUUECKUX PACIPEICICHU;

e UMETb NPEACTABICHUE O KOAUPOBAHUH, JBOMYHOM 3aMIUCH, IBOMYHOM JIEPEBE;

e BJAJETh OCHOBHBIMHU MOHATUSAMHU Teopuu rpadoB (rpad, BepuInMHa, pedpo, CTENeHb BEPIINHBI,
IyTh B rpade) u yMeTh NPUMEHSTh UX MPHU PEIICHUH 33]1a4;

e UMETb NPEACTABICHUE O ACPEBbAX U YMETh IPUMEHSTH MPU PELICHUH 3a/1aY;

e BJAJIETh NOHATHEM CBA3HOCTh U YMETh IPUMEHATh KOMIIOHEHTHI CBSI3HOCTH MPU PELICHUH 33/1a4;

e yYMETh OCYIIECTBIATH MYTH IO pedpam, 00X0abI pedep U BepluH rpada;

e HUMETh IpeAcTaBiIeHHE 00 »HilliepoBOM M TaMHIBTOHOBOM IIyTH, HMETh IMPEICTaBICHHE O
TPYAHOCTH 3aJ1a4M HaXO0XKICHHs FaMHJIbTOHOBA MYTH;

e BJAJETh MOHATUSMU KOHEYHBIE U CUETHbIE MHOXKECTBA M YMEThb UX MPHUMEHSTHh NMpPU PELICHUH
3ajay;

e yYMETh IPUMEHSTHh METOJl MaTEMaTHUECKON UHIYKI1H;

e YMETh IPUMEHSTH NPUHIMI [{upuxiie IpH pellieHn: 3a1ay;

e UMETH NpeCTaBICHNE 00 AKCHOMAaTUYECKOM METO/JIE;

e BJIQJIETh NOHATUEM I€OMETPUYECKHE MECTa TOUEK B IPOCTPAHCTBE M YMETh IPUMEHATh UX JUIS
peleHus 3a1a4;

e yYMETb IPUMEHSATH Ul PELICHUs 33/1a4 CBOMCTBA IJIOCKMX U JBYT'PaHHBIX YIJIOB, TPEXTPAHHOTO
yIia, TEOPEMbl KOCHHYCOB U CUHYCOB AJIsl TPEXI'PAHHOI'O YIJa;

e BJIAQJIETh NOHATUEM NEPHEHAUKYISIPHOE CEUYCHUE NMPU3MBI U YMETh IPUMEHATH €0 IPU PELICHUN
3ajauy;

e MMETh MPE/ICTABJIEHUE O ABONCTBEHHOCTH MPaBUJIbHBIX MHOTOI'PAHHHUKOB;

e BJIAQJCTh MOHATUSAMH LIEHTPAIbHOE M IApaUIENbHOE MPOEKTUPOBAHME U NPUMEHATh UX IPH
MOCTPOEHUH C€UYEHUII MHOTOTPAHHUKOB METOJIOM MPOEKIIHM;

e MMETh IPEJCTABICHHE O Pa3BEpTKE MHOIOI'pDAaHHMKAa M KpaTyailllleM IyTH Ha MOBEPXHOCTH
MHOTOI'PaHHUKA;

e MMETh NPE/ICTABICHUE O KOHUYECKUX CEUCHUSX;

e MMETh IpEACTaBICHUE O Kacaroluxcs cdepax M KOMOMHAIMM TeJl BpalleHUs U YMETb
IPUMEHATH UX MIPH PELICHUH 3a]1ay;

e TPUMEHATH IPU PEIICHUH 3a/1a4 (OPMYITy PacCTOSIHUSA OT TOUKH JI0 IUIOCKOCTH;

e BJIQJIETh PA3HBIMU CHIOCOOAMHU 3aJlaHMsI IPSIMOIM YpaBHEHUSIMH U YMETh IPUMEHSATH NP PEILIEHUH
3ajauy;

e MPHUMEHATh IPH PELICHWU 3aJad M JI0KA3aTeJIbCTBE TEOPEM BEKTOPHBI METOJ U MeETO]
KOOpJAMHAT;

e MMETh IpejcTaBiIeHne 00 akcHoMax oObema, MPUMEHATh (HOpMYIbl 00BEMOB MPSIMOYTOJIBHOTO
napajuleJIenuInena, Ipu3Mbl U MTUPaMU/bl, TETPadipa Py PELICHUH 3a/1ay;

e TPUMEHATH TEOPEMbI 00 OTHOLIEHUAX 0OBEMOB IIPU PEIICHUH 3a/1a4;

e TPUMEHATh UHTErpaj JUId BBIYMCIEHUS 0ObEMOB M MOBEPXHOCTEH TENl BpalleHMs, BBIYMCICHUS
IoIaau chepuyeckoro nosica 1 00beMa MIapoBOTo C05;

e UMETHh IPEJICTABICHHE O JBWKEHUAX B NPOCTPAHCTBE: NApajUIEIbHOM IEPEHOCE, CUMMETPUU
OTHOCHUTENIBHO IUIOCKOCTH, LEHTPAJIbHONM CHMMETPHUM, MOBOPOTE OTHOCUTENIBHO MpPSIMOW, BUHTOBOU
CUMMETPHUH, YMETh IPUMEHATh UX NP PELICHNUN 3a]ay;

e HMMETH NPEACTABIEHHUE O IUIOIIAIN OPTOrOHAJIBHON IPOEKIINU;

e HMETH MPEACTABIECHUE O TPEXTPAHHOM U MHOTOTPAHHOM YIJIE U NIPUMEHSTHh CBOMCTBA IUIOCKUX
YIJ10B MHOTOI'PAHHOIO YIjla IpU PELIEHUH 3a/1a4;

e MMETh NPEACTaBJICHUS O MPeoOpa3oBaHUU MOJOOMS, TOMOTETHH M YMETh NPUMEHSTh UX HpU
pELICHNH 3a/1a4;



e YMETb pemaTh 3a/1a4d Ha IIOCKOCTU METOaMU CTEPEOMETPHH;

e yYMETb IPUMEHATH POPMYJIbI 0OBEMOB IIPU PEIICHUH 33/1aY;

e HaxoJWUTh 00BEM MapajuIeNenunea U TETPadIpa, 3aJaHHBIX KOOPAMHATAMH CBOMX BEPIIIHH;

e 3a/1aBaTh NMPSMYIO B IPOCTPAHCTBE;

e HAxXOIWUTbh PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH B CHCTEME KOOPIUHAT;

e HAxXOIWTh pACCTOSHHE MEXAy CKpPEHIMBAIOIIUMUCS TPSMBIMH, 33JaHHBIMH B CHCTEME
KOOpAMHAT;

e TMPUMEHATH MAaTEMaTHUYECKHE 3HAHUS K HCCIICOBAHHMIO OKPYKAIOMIETO MHpa (MOJEIMPOBAaHHUE
(U3NIECKUX MTPOLIECCOB, 33141 SKOHOMHKH).

B noBceqHeBHO¥ KM3HM ¥ MPU U3YYE€HHUH JPYTUX NPeAMETOB:

e o0ecreyeHus: BO3MOXKHOCTH YCIICUIHOTO TIPOJIOJDKEHUSI 00pa3oBaHHMS IO CIIEHUAIBLHOCTSIM,
CBSI3aHHBIM C OCYIIECTBJIICHUEM HAyYHOW M MCCIIE0BATEIBCKOM IEITETLHOCTH B 007aCTH MaTeMaTHKH U
CMEXHBIX HayK;

e OIEPUPOBATH MOHATHEM OTPEICICHHs, OCHOBHBIMU BHIAMH ONPEICICHUI, OCHOBHBIMU BHJIAMHU
TEOpeM;

e TIOHMMATH CYTh KOCBEHHOTO JI0Ka3aTeNIbCTRA;

e HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM SI3bIK M S3BIK JIOTHKH JUISi OMHCAHUS PEATbHBIX
MIPOIIECCOB U SBIICHHUH, IPU PEIICHUH 3a]1a4 APYTHX YICOHBIX ITPEIMETOB.

Pacnpeodenenue uacos no cooepircanuro
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Mypasuna O.B. MaremaTtuka: AsnreOpa ¥ Hadajga MaTeMaTHYeCKOTO aHAJIN3a, TIEOMETpUs.
AnreOpa u Havaja Matematudeckoro ananmsa. 10-11 xmaccel. Paboune mporpammel. — M.: [lpoda,
2021.

Mypasun I'.K., MypaBuna O.B. Matemaruka: Anrebpa ¥ Hayajlla MaTeMaTH4YEeCKOTO aHAIIN3a.
AnreOpa M Hayanma MaTeMaTudeckoro aHamusza. 10 xmacc. YriayOneHHbIH ypoBeHb. YueOHUK. — M.:
Hpoda, 2021.

Mypasun ['.K., Mypasuna O.B. Matemaruka: AnreOpa ¥ Hayajlla MaTeMaTH4YEeCKOTO aHAIIU3a.
AnreOpa ¥ Havajma maremaTuuyeckoro aHanmsa. 10 kmacc. YrayOneHHBIH ypoBeHb. MeToauueckoe
noco6ue (Www.drofa.ru)

IIporpammsl oOmeoOpa3oBarenbHbIX yupesxaeHuil. ['eomerpus.10-11xk. coct. Bypmucrposa T.A.
Mockaa. [Tpocsemienue.2020
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JI. C. AranacsiH, B.®. byry3os, C.b. KagomiieBa u ap. I'eomerpust. Yuebnuk ans 10-11 xmaccos
o0mieoOpa3oBaTeNbHBIX  yupekAeHud.  bazoBelii M mpomibHBIA  ypoBeHb.  MOCKBa.
IIpocentenne.2020r.

KoMnbroTepHbie 1 ”HGOPMAIHOHHO-KOMMYHHKATHBHbIE CPECTBA 00yYeHHs
Matemaruka: AnreOpa ¥ Hayajga MaTeMaTHYeCKOTO aHalu3a, reoMeTpus. AnreOpa M Hadaia
Maremarudeckoro aHainmuza. 10, 11 kiacchl. DIEKTPOHHOE MPUIIOKEHUE K yueOHuKy (Www.drofa.ru)
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