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IMosicHuTeAbHAA 3aIIMCKA

Pa6ouas nporpamma IO MATEMATHUKE 10-11 KJIACC (yriy0.1eHHo) pazpaboTaHa Ha OCHOBE

1 ®enepanpHoro 3akona «O6 odpazosanuu B Poccuiickoit deneparm» ot 29.12.2012 Ne273-

@3 (pen. ot 30.04.2021);

«DenepaabHOro TOCYIaPCTBEHHOTO CTaHIapTa OCHOBHOTO 0011ero oopa3osanus» (Ilpukas
MunucrtepcTBa oopazoBanus u Hayku P® ot 17 nekabps 2010 1. Ne 1897 «O06 yTBep>KaeHUU U
BBEJICHUU B JICUCTBHE (heIepaIbHOr0 TOCYAaPCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
o01ero oopa3oBaHus»);

AnreOpa u Hadana mareMatudeckoro ananmu3a. CoOopHuk padouux nporpamm. 10—11 kimaccer : :
0a30BbIi 1 yriryost. ypoBau / [cocT. T. A. bypmuctpoa]. —M. : [Ipocsemienue, 2018

I'eomerpus. COopHUK TpUMEPHBIX padounx mporpamm. 10— 11 kmaccer : 6a30BbId U yriry01. ypoBHU /
[cocT. T. A. Bypmuctposa]. —M. : [Ipocsemienue, 2020.

[Monoxenus «ITopaaok pazpaboTKH, YTBEPKACHUS, peaTu3aiuy padouux NporpaMMIIeAarornuecKux
paboTHuKOB 1 BHeceHus B HuX usmenenunit MbBOY Illkona Nel10 «Ycmex» r. 0.Camapa, yTBepKIEHHOTO
npukazoM aupekropa MBOY Ilkomnbsr Nel10 «Ycmex» r. o. Camapa Ne38-ox ot 18.03.2016 1.

[Ipukaza MunucrepctBa npocseienus PO ot 20 mas 2020 r. Ne 254 «O denepanbHOM nepeyHe
y4eOHHUKOB, YTBEPKICHHBIX, PEKOMEH/I0BAHHBIX ([OMYIIEHHBIX) K UCIIOIB30BAHUIO B 00pa30BaTEIbHOM
Iporecce B 00pa3oBaTeIbHBIX YUPEKJACHUSIX, PEATH3YIOIMIUX MPOTPaMMbl 00IIETO 00Pa30BAHHUSIY, C
M3MEHEHUsMH, BHECEHHBIMHU NpuKa3zoM Ne766 MunucrepctBa npocseuieHus: Poccuiickoii @denepannun
ot 23 nexabps 2020 roga.

Peanusyercst Ha 0OCHOBe YUeOHMKOB:

C.M. Huxonsckuii, M.K.IloranmoB, H.H.PemernukoB, A.B.IlleBkun «Anrebpa wu Havaia
MareMmartuuyeckoro ananuza 10 kmace», — M.: IIpocsemenue, 2019r,

C.M. Huxonbckuii, M.K.IloranmoB, H.H.PemernukoB, A.B.llleBkun «AnreOpa u Hadaia
MareMatuuyeckoro ananuza 11 kmace», — M.: IIpocsemenue, 2019r,

JI. C. Aranacsn, B. ®@. Byry3os, C. B. Kagomnes u ap. I'eomerpust 10—11 ki1, — M.: [Ipocsenienue,
2021r.r..

[IporpaMMa HampaBiieHa Ha TOCTUKEHUE CIEAYIOLIUX yenell:

|. B nanpasénenuu n1uvyHOCMHO20 PA3GUMUA:

e (opmupoBaHUE MpEACTABICHUIN O MaTEMATHUKE, KaK YaCTH OOIIEYEIOBEYECKON KYIbTYPHI, O
3HAYUMOCTHU MAaTEMAaTUKU B

® Pa3BHUTHU ITUBWIM3AIIUN U COBPEMEHHOTO OOIIECTBA;

® Pa3BUTUC JTOTMYCCKOI0O U KPUTUYCCKOT'O MBIIJICHUS, KYJIBTYPBI pCYH, CIIOCOOHOCTH K YMCTBCHHOMY
JKCIIEPUMEHTY;

e (opmHupoBaHUE UHTEIUIEKTYAIBHON Y€CTHOCTU U OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOI0JICHUIO
MBICJIIMTCIIBHBIX CTEPCOTUITIOB, BBITCKAIOIIUX U3 O6BII[CHHOFO OIIbITA,

e BOCIUTAHHUE KA4eCTB JIMYHOCTH, 00SCIICUNBAOIINX COITUATBHYIO0 MOOHIBHOCTE, CIIOCOOHOCTH
IMPUHUMATh CaMOCTOATCIBbHBIC PCUHICHU A,

° CbOpMI/IpOBaHI/Ie Ka4dyeCTB MBIIIIJICHUA, HeO6XO)II/IMBIX IJId aganTainyuyu B COBpEMEHHOM
nH(OPMAIIMOHHOM OOIIIECTBE;

® pa3BHUTHE UHTEpPEca K MAaTEMAaTHUECKOMY TBOPUYECTBY U MAaTEMaTHUYECKHUX CIIOCOOHOCTEH;

® yBaXXCHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Mepe PoanHO, ropAoCcTH 3a CBOM Kpai,
cBOIO PostnHy, IpoIIoe 1 HacTosIIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccnw;

® TOTOBHOCTb OOYYAIOIIMUXCS K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUU PEILIEHUH, 3aTparuBaroInx
WX MpaBa ¥ HHTEPECHI, B TOM YHCIIE B Pa3TUYHBIX (popMax oOIIECTBEHHON CaMOOpTaHH3aIiH,
CaMOYyTpaBJIeHUs, OOIIECTBEHHO 3HAYNMOM JIeATEIbHOCTH;

e pa3BHUTHE KOMIIETCHIIMIA COTPYIHUICCTBA CO CBEPCTHUKAMH, JCTHMH MJIQJIIIIETO BO3PAaCTa,
B3pPOCJIBIMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO TOJIE3HOM, YueOHO-UCCIIeI0BATENbCKOM, POSKTHOM
W IPYTUX BUJAX JEATEIbHOCTH.

® TOTOBHOCTh M CIIOCOOHOCTH K 0OpPa30BaHUIO, B TOM YHCIJIE CaMOOOpa30BaHHIO, HAa MPOTSHKEHUH BCEH
KU3HU; CO3HATEIFHOE OTHOIICHHE K HEMTPEPHIBHOMY 00Pa30BAHHIO KAK YCIOBHUIO YCIICITHOM
npo¢eCCHOHABPHON U 0OIIIECTBEHHON JIEATEILHOCTH;



OCO3HAHHBIN BBIOOP Oynyiiel mpodeccuu Kak MyTh U CIIOCO0 peann3alii COOCTBEHHBIX
KU3HCHHBIX TUIAHOB;

1. B mema npeOmemnom nanpagienuu:

pa3BHUTHE IPEICTABICHUN O MaTeMaTHKe Kak popMe ONMUCaHUSI ¥ METO/IC TTO3HAHUS
JNEHCTBUTENBLHOCTH, CO3/IaHNE YCIOBHM JUIsl MPUOOPETEHUS [IEPBOHAYAILHOTO OIbITA
MaTeMaTUYECKOTO MOJEIMPOBAHHS;
(dhopMupoBaHHE OOITUX CIOCOOOB MHTEIUIEKTYALHOM IEATEIbHOCTH, XapaKTEPHBIX JIJIsi MATEMATUKH
U SIBJISIFOIIMXCS OCHOBOM 1MO3HABATEIbHON KYJIBbTYpPbI, 3HAUUMOM 17151 pa3un4yHbIX cep
YeJIOBEUCCKON ICATCIbHOCTH;
CaMOCTOSTENIBHO OINPEIEIATh LENH, 38/1aBaTh IapaMETPbl U KPUTEPUH, IO KOTOPBIM MOKHO
ONPEAEINTD, YTO LIEJIb TOCTUTHYTA;
OIICHUBATh PECYPCHI, B TOM YHCJIC BPEMs U APYrue HeMaTepUaIbHbBIE PECypChl, HEOOXOIUMBIC JIS
JOCTH>KEHHS TIOCTABJIICHHOW LIETIH;
BBIOMpATh MYTh AOCTHXKEHUS LIEJIH, TUTAHUPOBATh PEIlIeHNEe TOCTABICHHBIX 33/1a4, ONTUMHU3UPYS
MaTepHaIbHbIE U HEMATEPHAJIbHBIE 3aTPATHIL;
CONOCTABJIATH MOJIYYEHHBIN PE3YJIbTAT ACSITEIBHOCTHU C ITIOCTABICHHOMN 3apaHee LENbIO.
MCKaTh U HAXOAUTh 0000IIEHHBIC CIIOCOOBI pEeIICHUS 3a1a4, B TOM YHCIIE, OCYIIECTBIIATh
pa3BepHYThIN HHPOPMAIIMOHHBIN MOUCK M CTABUTH HA €T0 OCHOBE HOBBIC 33/1a4H;
BBIXOJHTH 32 paMKU y4e€OHOT0 IIpeIMeTa U OCYLIECTBIIATD LIE€JICHANPABICHHbBIN MTOUCK
BO3MOYXHOCTEH JIJIS IMMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS;
KOOPJIMHHUPOBATH M BBITIOJIHATH PA0OTY B YCIOBHSX PEATLHOTO, BUPTYATHHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

B npeomemnom nanpaenenuu:
OBJIAJICHHUE KJIIFOYEBBIMU MOHITHSIMHU U 3aKOHOMEPHOCTSIMU, HA KOTOPBIX CTPOUTCS JTaHHAS
npeaMeTHasi 00J1acTh, Paclio3HaBaHWE COOTBETCTBYIOIIMX UM MPU3HAKOB U B3aUMOCBSI3EH,
CHOCOOHOCTH IEMOHCTPUPOBATH PA3IUYHBIC TOIXO/IbI K U3YUCHHIO SIBJICHUN, XapaKTEPHBIX IS
M3y4aeMoil mpeaMeTHON 001acTu;
YMEHHE pEelIaTh KAK HEKOTOPBIE NPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUECKUE 3a/1a4H,
XapaKTepHbIE JJI UCMOJIF30BaHUS METOJIOB M MHCTPYMEHTApHs JaHHOW IPeIMETHON 00IacTu;
HaJU4He MPeICTABICHUN O IaHHOW MTPEIMETHON 00JIaCTH KaK I[€JI0CTHON TEOPUH (COBOKYITHOCTH
Teopuii), 00 OCHOBHBIX CBSI3X C UHBIMH CMEXKHBIMU 00JIaCTSIMH 3HAHHIA.

3aoauu:

Pa3BUTh JIOTUYECKOTO MBIIUICHUS YYaIllUXCS;

(dbopMHUpOBaHNE HAYYHO-TEOPETUUYECKOTO MBIIICHHS IIKOJILHUKOB;

OBJIAJIETh CHUCTEMOW MaTeMaTHMYeCKUX 3HaHUM U YMEHHI, HEOOXOOUMBIX JUIsl MPUMEHEHUS B
MIPAKTUYECKOU NEATEIbHOCTH, U3yYEHUN CMEXHBIX TUCLHUILINH;

CIOCOOCTBOBATh MHTEIEKTYaJIbHOMY pPa3BUTHIO, (OPMHUPOBATH KayecTBa, HEOOXOAUMBIE YETIOBEKY
JUIs  TIOMHOLEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE MaTeMaTH4eCKOM
JEATEIbHOCTH:  SCHOCTM M  TOYHOCTHM  MBICIH, WHTYHIHMH, JIOTMYECKOTO  MBIIUICHHUS,
IPOCTPAHCTBEHHBIX MPEJICTABICHHU, CIIOCOOHOCTH K MPEOA0JIEHUIO TPYIHOCTEH;

dbopMupOBaTh MPECTABICHUS 00 UIESX U METO/JAaX MaTeMaTHUKU KaK YHHBEPCAIBHOI'O SI3bIKa HAYKU
U TEXHUKH, CPEACTBAX MOACIIUPOBAHUS ABJICHUN U IIPOLIECCOB;

BOCIHUTHIBATh KYJIbTYPY JIMYHOCTH, OTHOIIEHME K MaTeMaTHKe KaK YacTH OOIIeuerIoBEeYeCcKOi
KYJIBTYpPBI, UTpAIOLIel 0cOOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

Mecto npeamera « MaTteMaTuka» B yueOHOM IJIaHe.



B cootBercTBuu ¢ denepanbHbIM 0a3UCHBIM YU€OHBIM IIJIAHOM JIs1 00pa30BaTEeNbHBIX YUPEKICHHMA
Poccutiickoit deneparuu 1 yaeOHBIM IJIaHOM oOpa3oBarenbHol opranuzamuun MBOY Ilkoma Nel0
«Ycmexy r.0. Camapa paboyvast mporpamMmma peajinzyercsi B oobeme - 408 u:

Cornacno bazucnoro yue6noro (oopasoBarenbHoro) iana B 10-11 kimaccax uzyyaercs npeamer

«MatemaTHKay (BKJIIOUAIOLIUH pa3ziesbl «Aaredpa v Hauajga MaTeMaTHYecKoro anaian3a» u «l'eoMeTpus»)

Ha HU3Y4YCHUC MAaTCMATUKHU B KjlaCCax C erIy6JIeHHBIM HU3YUYCHUCM MATCMAaTUKHU OTBOAUTCA 6
yLIe6HBIX YJacCcoB B HEACIO B TCUCHHUEC KAXXI0I'0 roaa O6y‘lCHI/I$I

KIacent IIpenmeTsl MaTEMATHYECKOTO KosnyecTBO 4acoB Ha CTYNEHH OCHOBHOI'O
HUKJIA o0pa3oBaHus
10-11 Maremaruka (Anredpa) 272 qaca (4 4 * 34 negenu * 2 roma)
Maremaruka (I"eomeTpusi) 136 yacoB ( 2 u * 34 wenenu * 2 rona)
Bcero 408 yacos

HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUSA NIPEAMETA «MareMaTHKa»

JluunocmHusie pes3yibmamaol.

e Bocnuranue MaTpuoTU3Ma, YBAKCHUS K OTequTBy, OCO3HAHUC BKJIaJla OTCUCCTBCHHLIX YUCHBIX B

Pa3BUTHC MHpOBOﬁ HAayKH.

L4 OPMHPOBAHUC alluxcsa HMHTCIICKT aJbHON YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
9

MMpEOAO0JICHUIO MBICIIMTCIIBHBIX CTCPECOTUIIOB, BBITCKAOIIUX U3 O6BII[€HHOI"O OIIbITA,

® BOCIIUMTAHHC KayCCTB JIMYHOCTH,

o0ecreunBarOIUX  COLUUAIbHYI0O MOOWJIBHOCTh, YMEHHUE

B3aHMOJICMCTBOBaTh C OJHOKJIACCHHUKAMH B mponecce yqe6H0ﬁ ACATCIBHOCTH CIIOCOOHOCTh

IMPpUHUMATh CaMOCTOATCIIbHBIC PCHICHU A,

e (¢opMHpOBaHHE KAueCTB  MBIIUICHHUS,

MH(OPMALIOHHOM OOLIECTBE;

HGO6XO}II/IMBIX JUIA ajarnTranuu B COBPECMCHHOM

® Pa3BUTUC JJOTUYCCKOI'0 U KPUTHYCCKOI'0 MBINIJICHUA, HHULIUATUBLI, HAXOAYNBOCTHU, AKTUBHOCTH IIPpH

pelIeHnr MaTeMaTUYeCKUX 3a7a4; KyJIbTypbl pe4H, ClIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

¢ YMCHHC KOHTPOJIMPOBATH, OICHUBATHL U aHAJIU3UPOBATH IIPOLICCC U PE3YJIbTAT yqe6H0171 u

MaTeMaTH4IeCKOi JACATCIIBHOCTH,

® yMEHHE CaMOCTOSATENbHO PadOTATh C Pa3IMYHBIMU UCTOYHUKAMU HHPOPMAIIHH;

Memanpeomemmuvie pe3yiomamat.

¢ YMCHUC OIIPCACIIATH LCIIH, (pOpMy.]'IHpOBaTL yqe6HBIC 3ala4y, pa3BUBAaTb MOTHBbBI U HHTCPCCHI CBOEH

MM03HABATEILHOM JESITEIIFHOCTH,

¢ YMCHHC COOTHOCUTH CBOU JIENCTBUS C IUIaHUPYCEMbBIMU PE3YyJIbTaTaMU, OCYHICCTBIIATE KOHTPOJIb
CBOeCH ACATCIIbBHOCTH, OIMPECACIIATH CIIOCOOBI JIeicTBUI U KOPPECKTHPOBATH UX B COOTBETCTBUU C

CUTyalHe;

¢ YMCTBb OIIPCACIIATH MMOHATHA, BBIABIATL UX CBOICTBa U IMPU3HAKH, CO30aBaThb O606H_[CHI/IH,
YCTaHABJIMBATL aHAJIOTUH, I(J'IaCCI/I(bI/ILII/IpOBaTB, CaMOCTOATCIIBHO BBIGI/IpaTL OCHOBaHUA IJIA

KJIacCU(UKAIINK;

¢ yCTAHABJIMBAThb MPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTHUYCCKUC PACCYKACHUA U JOKA3bIBATh

HX, YMO3AKIIFOYCHHUC U ACJIaTh BBIBO/bI,




yYMEHHUE WUTIOCTPUPOBATh H3yUCHHBIE IOHATHUS M CBOMCTBA (PUTyYp, OIPOBEPraTh HEBEpHbIC
YTBEPKICHHUS,

pa3BHUTHE KOMIIETEHTHOCTH B oOnactu MKT;

IIPEJCTABICHUS O MaTEMATUKE Kak 00 YHUBEPCAIbHOM sI3bIKE HAYKU U TEXHUKE, O CPEJCTBE
MOJICTIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

YMEHHUE BUJIETh MaTEMaTUYECKYIO 3ajjauy B KOHTEKCTe IPOOJIEMHOM CUTYaIlK B OKpY Karolien
KU3HU;

YMEHUE MPaBUJIBLHO U JIOCTYITHO M3JIaraTh CBOU MBICIIM B YCTHOHM M MMCBMEHHOMH (hopme;

yMeHue paboTath ¢ nH(popMaIien: UCKaTh ee, MPEJICTaBIATh B MOHATHOH (opme, paboTath C
HE/I0CTaTOYHOMN, M30BITOYHOM, TOYHOM UM BEPOSATHOCTHON HH(OpMAIHEii;

yMeHue 00pabaThiBaTh U AaHATU3UPOBATH NOJIYYEHHYIO HH(OPMALHIO;

yMeHue paboTaTh ¢ MATeMaTUYECKMMHU CPEJCTBAMHU HAIJISIIHOCTH (rpaduKH, TaOJIUIbI, CXEMBI, ...)
YMEHHE BbIABUTaTh TMIIOTE3bI IIPU PELIEHUH 3a/1a4 U JOKa3bIBaTh UX;

IIOHUMATh CMBICJI AJITOPUTMOB U YMETh C HUMU pabOTaTh;

YMEHHUE HaXOJUTh PA3JIMUHbIE CLIOCOOBI PELICHUS MaTEeMAaTHUECKOM 3a/1auu, peliaTh NPaKTHUYECKUe U
II03HABATEJIbHBIC 33/1a4U;

pUOOPETEHUE OTBITA BHITIOTHEHUS IIPOCKTHOM JEITEITHHOCTH;

IIpeomemnule pe3ynomamsi 3a Kypc:

c(OPMHPOBAHHOCTH MPEACTABICHUH 0 HEOOXOUMOCTH JIOKA3aTeIbCTB IPU 0OOCHOBAHUHT
MaTEMaTHYECKUX YTBEP)KIECHUHN U POJIM aKCUOMAaTUKH B IIPOBEICHUN JCIyKTUBHBIX PACCYKICHUM;
c(OPMHPOBAHHOCTh MOHATHIHOTO alnapara 110 OCHOBHBIM pa3jieslaM Kypca MaTeMaTUKH; 3HaHUH
OCHOBHBIX TE€OpeM, GOPMYII U YMEHHSI UX MPUMEHATh; YMEHHS JJOKa3bIBaTh TEOPEMBI M HAXOIUTh
HEeCTaHJApTHBIE CIIOCOOBI peIlIeHHs 3a1a4;

c(OPMHPOBAHHOCTh YMEHHUI MOJIEIMPOBATh pealibHbIE CUTYAllUHU, UCCIIEJ0BATh TOCTPOCHHbIE
MOJEJIH, UHTEPIIPETUPOBATH ITOITYYEHHBIN pe3ysIbTaT;

c(OpPMUPOBAHHOCTbH MPEACTABIECHUI 00 OCHOBHBIX MOHATUSAX MaTeMaTHUYECKOIO aHAJIN3a U UX
CBOMWCTBAX, BJIaJICHHE YMEHHEM XapaKTepu30BaTh MOBeeHHE (DYHKIIUN, HCIIOIb30BaHHE
ITOJIYYEHHBIX 3HAHUM I OIIMCAHUS U aHAIM3a PEAIbHBIX 3aBUCUMOCTE;

BJIAJICHUE YMEHUSMH COCTABIICHHs BEPOATHOCTHBIX MOJIEIEH IO YCIOBHUIO 3aJa4¥ M BBIYHMCIICHHUS
BEPOSTHOCTH HACTYIUICHUS] COOBITHI, B TOM YHCIE C NMpUMEHEHHEM (OpMysl KOMOMHATOPUKH WU
OCHOBHBIX TEOpPEM TEOPUU BEPOSATHOCTEH; MCCIECIOBAaHUA CIy4alHBIX BEIWYUH II0 UX
pacIpeneneHuro.

IIpeomemnvie pezynomamuol

10 knacc

Odyuarowuiica nayuumcsa NOHUMAMy:

3HaYEHHE MATEMAaTUYECKON HAYKH JIJIS PEIICHUS 3a7]a4, BOSHUKAIOIINX B TEOPUH U ITPAKTHUKE;
LIUPOTY U OTPAHUYEHHOCTD IIPUMEHEHUI MATEMAaTUUECKUX METO0B K aHAIU3y U UCCIIEJOBAaHUIO
IIPOLIECCOB U SIBJICHUH B IPUPOJIE U OOLIECTBE;

3HaYeHHUE MPAKTUKU U BOMPOCOB, BOZHUKAIOIIKUX B CAMOIl MaTeMaTtuke, 111 GOpMHUpPOBAHUS U
pPa3BUTHUSI MAaTEMAaTUYECKOU HAYKH;

UJEU PACIIMPEHUS YUCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOEHHUsI HOBOTO MaTeMaTHYECKOTO
anmapara JUisl pelIeHHs MPaKTUYEeCKUX 3a7a4 1 BHYTPEHHUX 3a7a4 MaTeMaTHKU;

3Ha4YeHUe U1, METOJIOB U Pe3yJIbTATOB AIreOpbl U MATEMaTHUECKOTO aHAIN3a JJIsl [IOCTPOEHUS
MOZICJIEH pealbHBIX IIPOLIECCOB U CUTYALUH;



® BO3MOXXHOCTH I'€OMETPHUUECKOTO SI3bIKa KaK CPEICTBA ONMHUCAHMS CBOMCTB pealIbHbIX MPEIMETOB U UX
B3aHMHOI0 PACIIOI0XKEHUS;

® yHHUBEpCaJbHBINA XapaKkTep 3aKOHOB JIOTUKU MaTEMAaTHUYECKUX PACCYKICHHH, UX MPUMEHUMOCTD B
Pa3TUYHBIX 00JACTSIX YEIOBEUYECKON ACSITETLHOCTH;

e paznuuue TpeOOBaHU, MPEABIBISIEMBIX K JI0Ka3aTEIbCTBAM B MATEMATUKE, €CTECTBEHHBIX,
COLIMAJIbHO-9)KOHOMUYECKUX U TYMaHUTAPHBIX HAayKaX, Ha MPAKTHUKE

® pOJIb AKCHOMATHKH B MaTEMAaTUKE; BOZMOKHOCTh IIOCTPOCHUSI MaTeMaTUYECKUX TEOPUid Ha
aKCMOMAaTUYECKOI OCHOBE; 3HAUEHHE aKCUOMATUKH ISl IPYruX o0JacTei 3HaHUS U JJIs IPAKTHKU

® BEPOSITHOCTHBIX XapakTep Pa3IMUHBIX MPOIECCOB U 3aKOHOMEPHOCTEHN OKPYKAIOIIEro MUpA.

9J1eMeHThI TCOPUHU MHOKECTB U MaTeMaTU4eCKoil JOrHKH

Ooyuarowuiica nayuumcs:

CB0OOAHO ONIEPUPOBATH MOHATUSIMH: KOHEYHOE MHOXKECTBO, JIEMEHT MHOKECTBA, TIOJIMHOXKECTBO,
nepeceueHme, 00beIMHEHUE U PA3HOCTh MHOXKECTB, YUCIIOBbIE MHOYKECTBA HA KOOPAMHATHOM MPSIMOH,
OTPE30K, UHTEPBaJ, IOJIYyUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON TOUYKOM, rpadpuueckoe npeacTaBieHue
MHOKECTB Ha KOOPAMHATHOW ITIOCKOCTH;

3a71aBaTh MHO>KECTBA MEPEUUCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

ONEPUPOBATH MOHATUSAMHU: YTBEPKICHUE, OTPUIIAHNUE YTBEPKICHUS, UCTUHHBIE U JIOKHBIC YTBEPKIACHHUS,
MPUYMHA, CTIEACTBUE, YACTHBIN clly4yail 00IIero yrBepKACHUsI, KOHTPIIPUMED;

MIPOBEPSTh NPUHAIIEHKHOCTD JIEMEHTAa MHOXKECTBY;

HaxOJIUTh MepeceYcHUE U 00BEAMHEHNE MHOXKECTB, B TOM YHUCJIC MPEJCTAaBICHHBIX rpaduIecKy Ha
YHCJIOBOM MPSIMOX M HA KOOPJIMHATHOM TIJIOCKOCTH;

MIPOBOAMTD TOKA3aTEIbHBIE PACCYKACHHUS JIJIs1 0OOCHOBAHUSI ICTUHHOCTH YTBEPKACHHM.
KCIOJIb30BaTh YUCIIOBbIE MHOKECTBA Ha KOOPJMHATHOM MPSAMOM U Ha KOOPJAUHATHOM MIIOCKOCTH ISl
ONMCAHUS PEATBHBIX MPOLIECCOB U SIBIICHUM;

MPOBOJUTH JI0KA3aTEIIbHBIE PACCYKJICHHS B CUTYaIIUSX TOBCEIHEBHOM XKU3HU, IPU PEIICHUU 3a7a4 U3
JIPYTUX MPEIMETOB

Oﬁylmlomuﬁc;l noJyuum 603MOICHOCMb HAYUUMBCAS

OIIEpPUPOBATH ITOHATUEM ONPEAEICHUSA, OCHOBHBIMUA BUIAMHU OINPEACIICHUN, OCHOBHBIMU BUAAMU TEOPEM;
IIOHUMATh CYTh KOCBEHHOTI'O JJOKa3aTelbCTBA;

OIIEpPUPOBATH MTOHATUSAMHU CYETHOIO U HECUETHOI'O MHOXKECTBA;

IIPUMEHATH METOJ MAaTEMAaTUYECKON UHAYKIUU JJIs IPOBEACHUA PACCYKICHUN U JOKA3aTEIbCTB U IIPU
pEILICHNH 3a1a4.

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK U S3bIK JIOTUKH JUUI ONUCAHUS PEAIBHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4 IPYTUX y4eOHbIX MPEAMETOB

Yucaosbie 1 OyKBeHHbIC BbIPAKECHHSA

Oobyuarowuiica nayuumcsa:

e (CB00OMHO OTMIEPUPOBATH MOHATUAMH: HATYPATHHOE YUCIIO, MHOKECTBO HATYPAIbHBIX YHCEII, IIEI0e
YHCII0, MHOXKECTBO IIeJIbIX YHCEeN, OOBIKHOBEHHAs APOOb, JecsTHUHas APOOb, CMENIAHHOE YUCIIO,
paInMoHAIBHOE YHCII0, MHOKECTBO PAllMOHATBHBIX YHCEII, UPPAIMOHATLHOE YHCII0, KOPEHb CTEIIeHU
n, IeWCTBUTEIBHOE YUCIIO, MHOKECTBO JEMCTBUTENbHBIX YNCEN, TEOMETPUYECKasi HHTEPIPETALIHS
HaTypaJIbHBIX, IIEJbIX, PAITHOHAIBHBIX, IEHCTBUTEILHBIX YHCET;

® BBIMOJHATH apU(HMETHUUECKHUE ICUCTBUS, COUETasI yCTHBIC U TMCHMEHHBIC TTPUEMBI, TIPUMEHEHHE
BBIYMCIIUTENIbHBIX YCTPOUCTB; HAXOJUTh 3HAUYEHHUS KOPHS HAaTypaJbHON CTENEHH, CTENIEHU C
palnMoHaIBHBIM IMOKa3aTeneM, JJoraprudma, UCIoab3ys TP HEOOXOIUMOCTH BBIYHCIUTEIHHBIE
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON U MPUKUAKON MPU MPAKTUYECKUX pacuerax;

®  BBINOJHATH OKPYTJIEHUE PALIMOHAIBHBIX U UPPAIIMOHAIBHBIX YHUCEN C 33JJaHHON TOYHOCTBIO;

® CpaBHUBATH JICHCTBUTEIHHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  YIOPSAOYMBATH YKCIA, 3AMMMCAHHBIC B BUJIE OOBIKHOBEHHON M IECATUYHOM IpOOH, UncIa,
3aMMCcaHHbIC C UCIIOIB30BaHUEM apU(PMETHIECKOTO KBaIPAaTHOTO KOPHS, KOPHEH CTETIEHH OOJIbIIe 2;



Haxoauts HO/l u HOK pa3HbiMu crioco0amu 1 MCTIONIb30BaTh UX MPH PELICHUH 3a7ay;

BBITOJIHATE BBIYMCICHUS U PEOOPA30BaHMsI BEIPAXKEHUH, COIEpKAIUX JEHCTBUTENILHBIC YNCIIA, B
TOM YHCJIE KOPHU HaTypajibHbIX CTENEHEH;

BBINOJIHATH CTaHAAPTHBIE TOKIAECTBEHHbIE IPEOOPa30BaHUsI TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPAIIMOHATIBHBIX BBIPAXKEHUH.

MOHUMATh U OOBSICHATH PA3HUILY MEKAY MO3ULIMOHHON U HETIO3UIIMOHHON CHCTEMaMH 3aIHCH YHCET;
NEPEBOIUTh YUCIIA U3 OJJHOM CUCTEMBbI 3alIMCH (CUCTEMbI CUMCIICHHS) B IPYTYIO;

IPUMEHSATH [TOHSTHUS, CBSI3aHHBIE C IEJTMMOCTBIO LIEJIBIX YHUCEJI, IIPU PEIIEHUN MaTeMAaTHYECKUX
3ajad;

JIOKa3bIBaTh U UCIOJIb30BaTh IPU3HAKYU JAETUMOCTU CYMMBI U IIPOU3BEACHUS IIPH BBIIIOJIHEHUU
BBIUMCIICHUH U PELICHNH 3a/1a4;

HaXO/JUTh KOPHU MHOTOUWIEHOB € OJJHOM MEPEMEHHOM, PacKiabIBaTh MHOIOUJICHbI HA MHOXHTEIIH;
BBINOJIHATH JAEHCTBUSI ¢ KOMIIJIEKCHBIMM YHCIIAMHU, TI0JIb30BATHCS TEOMETPUYECKON UHTEpIIpeTaluei
KOMIUIEKCHBIX YHCEN, B IPOCTEUIINX CIy4yasX HaXOIUTh KOMIUIEKCHbIE KOPHU YPAaBHEHUH €
JeUCTBUTENbHBIMU KO3 (hULIMEHTaMU;

IIPOBOJIUTH NTPE0OpPa30BaHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHHH, BKIIOYAIOUIUX CTEIICHH,
panukaibl, JorapumMbl ¥ TPUTOHOMETPUYECKUE PYHKIUH.

BBINOJIHATH MPAKTHUECKUE pacueTsl 10 GopMyiaM, BKIoYas GOpMyIIbl, ColepKalllie CTeNeHH,
panuKaisl, JorapuMbl 1 TPUTOHOMETPUYECKUE (PYHKITUH, TPH HEOOXOIUMOCTH HCIIOB3YS
CIpaBOYHBIC MAaTEPUAIbI M IPOCTEHIIINE BEIUMCIUTENbHBIE YCTPOMCTBA.

BBINOJIHATE U OOBSACHATH CPaBHEHHE PE3Y/IbTaTOB BHIYMCIICHUH NPHU PEIIEHUH TPAKTUYECKHX 3a/1a4,
B TOM YHCJI€ TPUOIM>KEHHBIX BBIUMCICHHN, UCIIOJIB3Ys pa3Hble CLIOCOObI CPAaBHEHUI;

3aMKChIBaTh, CPABHUBATh, OKPYIJISITh YHUCIIOBbIE JaHHBIE PEAJIbHBIX BEIMUUH C HUCIIOJIb30BaHUEM
pa3HbIX CUCTEM U3MEPEHUS;

COCTABJISATh M OLICHUBATh PAa3HBIMU CIIOCOOAMM YHMCIIOBBIE BHIPAKEHUS IPU PEIIEHUH NTPAKTHUECKUX
3aJ1a4 U 3a]1a4 U3 IpYrux y4yeOHbIX PEAMETOB

Oﬁylmlomuﬁc;l noJyuum 603MOICHOCMb HAYUUMBCAS

CBOOOJTHO ONIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPH PELLICHUHU 3ajay;

MIOHUMAaTh IPUYUHBI 1 OCHOBHBIE MJIEH PACIIUPEHHS YUCIOBBIX MHOXKECTB;

BJIQJIETh OCHOBHBIMHU TIOHSTHSIMH TEOPHH ACITUMOCTH IIPH PEIICHUN CTaHIAPTHBIX 3a1a4

UMETh 0a30BbIE MPEJICTABICHIS O MHOKECTBE KOMIUIEKCHBIX YHCEI;

CBOOOJTHO BBITIOJTHATH TOKIECTBEHHBIE MPEOOPA30BAHMS TPUTOHOMETPHUYECKHX, JIOTapU(MUIECKUX,
CTETIEHHBIX BBIPAXKECHUH;

BIaseTh (popmyioit 6nHoma HeroToHa.

DyHKIUH U TPaGUKH

Oobyuarowuiica nayuumcsa:

Brnanets moHATHAMU: 3aBUCUMOCTb BEJTMYUH, (QYHKIMS, apryMEHT U 3HaueHue QpyHKIUH, 001acTh
oTpesieNIeHUs] 1 MHOXKECTBO 3HaYeHUH (PyHKINHU, TpapuK 3aBUCUMOCTH, rpaduK QYHKINU, HYIU
(GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YMCIIOBOM IMPOMEXYTKE, YObIBaHHE HA
YHCIIOBOM ITPOMEXYTKE, HauboJbpliee 1 HauMeHblllee 3HaueHne QyHKIUN Ha YUCIIOBOM
MIPOMEXYTKE, IepruoanuecKkas GyHKIUs, IEPHOJ, YeTHAs U HeueTHast QyHKIMH; YMETh IPUMEHSTh
3TH MOHATHS MPU PELICHUH 33/1a4;

BJIQ/IETh MTOHATHEM CTENEHHAas! PYHKIIMS; CTPOUTH €€ rpadUK U yMeTh MPUMEHSTh CBOICTBa
CTeNeHHON (PYHKIIMU MPH PEIICHUH 3a1a4;

BJIAJIETh MOHATUSMU TOKa3aTelIbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX I'paMKU U YMETh
MIPUMEHSTHh CBOMCTBA MOKa3aTeIbHON (YHKIIMU MTPHU PEIICHUHN 3a]1a4;

BJIA/IETh MOHATHEM Jorapudmuueckas QyHKIUS; CTPOUTH ee rpaduk U yMeTh IPUMEHSATH CBOMCTBA
norapu@mMuueckol GyHKIMH NPU pELIeHUH 3a]1ay;

BJIa/IETh MOHATUSIMH TPUTOHOMETpHUECKHE QYHKIUHU; CTPOUTH UX TpaduKU U yMETh IPUMEHSATh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMIA IPU PEIICHUH 3a/1aY;

BJIQJICTh MOHATHEM OOpaTHAas (PYHKIMS; TPUMEHSITH 3TO MOHATHE MIPH PELICHUHU 33/1aY;

MPUMEHSTH MIPH PEILICHUH 3371a4 CBOMCTBA (DYHKIIHIA: YETHOCTh, IEPHOAUYHOCTH, OTPAHUYECHHOCTB;
MPUMEHSTH [IPH PELICHUH 3aa4 MpeoOpazoBaHust rpaduKoB QyHKIIHI;



BJIQJICTh MOHATHUSMU YUCIIOBAsI TOCIEN0BATEILHOCTD, apu(hMeTHUECKasi 1 reOMEeTprUIecKas
IIPOrPECCHs;

MPUMEHSATH MPU PEIICHUH 33729 CBOMCTBA U MPU3HAKK apU(DMETUUECKONU U TEOMETPUICCKOM
IIPOrPECCUML.

OTIpPeNIeNIATh 10 TpadrKaM 1 UCIIOIb30BaTh IS PELICHHUS MPUKIIAJIHBIX 33/1a4 CBOMCTBA peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEH (HauOoJIbIINe M HAUMEHBIINE 3HaYeHU s, IPOMEXKYTKH BO3pacTaHUs U
yObIBaHUs (PYHKIINH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOUKH Niepernda, mepuoa u T.11.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALUH;.

OIpeNIeNIATh 1O IpaduKaM MPOCTEHIINE XapaKTEPUCTUKH NIEPUOANYECKHUX ITPOLIECCOB B ONOJIOTUH,
9KOHOMMKE, MY3bIKE, paAMOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJ U T.I1.)

Oobyuarowuiica noay4um 603MOHCHOCMb HAYUUMBCA:

BJIAJIETh IIOHATUEM ACUMIITOTBHI U YMETh €r0 IPUMEHSTD IIPU PEIICHUH 3a/1a4;
MPUMEHSATh METOJIbI PELICHUS MPOCTEHINX U PepeHIINATBHBIX YPABHEHUH TIEPBOTO U BTOPOTO
MOPSAKOB

11 kjaace

Hauana MmaTeMaTH4eCKOI0 aHAJIN3a

Oobyuarowuiica nayuumcsa:

Brnanets nmoHsTeM 6€CKOHEUHO yOBIBaIOIIasi FTEOMETPUIECKast IPOTPECCUS M YMETh IPUMEHSTH €ro
IIPY PELICHNH 3a]1a4;

HaXO/UTh CYMMY O€CKOHEUHO yOBIBaIOLIEH r€OMETPUUECKOM TPOrpeccuu;

IIPUMEHSTD JUIsl PELICHU 3a/1a4 TEOPHUIO NIPEAEIIOB;

BJIAJIETh MOHATUAMU OECKOHEYHO OO0JIbLIME U OECKOHEYHO MajIble YHCIIOBBIE TIOCIIE0BATEIbHOCTH U
yYMETh CPaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEUHO Majble IT0CIe0BAaTEIbHOCTH;

BJIQJICTh MOHITUSMU: IPOU3BOAHAS (YHKIIMM B TOUKE, IPOU3BOIHAS (DYHKIUH,

BBIUUCIIATH IPOU3BOIHBIE FTIEMEHTAPHBIX (PYHKIMH U MX KOMOMHALIUH;

uccleoBaTh (PyHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

pelaTh 3a/1auy Ha HaXO0XKJIeHHe HauOOoJIbIIEr0o ¥ HAaUMEHbIIEro 3HaYeHNs (PYHKIIUU Ha OTPE3KE;
CTPOUTH TPapUKH U IPUMEHSTh K PELICHUIO 33J1ay, B TOM YHCJIEe ¢ TapaMeTpOM;

BJIaJIeTh MOHATHEM KacaTenbHas K rpaduKy QYHKIIMHM U YMETh IPUMEHSATh €r0 IPHU PElIeHUH 3a/1a4;
BJIaJIeTh MOHATUSAMU NepBoOOpa3Hast (PyHKIIMS, OTpe/ielIeHHbIH HHTErpal;

npuMeHsTh TeopeMy HbroTona—JIeliOHMIIa 1 ee clIeCTBUS s peLIeHUs 3a/1a4.

BBIYMCIIATH TUION[ab KPUBOJIMHENHON TpaleLUN.

pelIeHNs TeOMETPUUECKUX, (PU3NYECKUX, FIKOHOMUYECKUX U JPYTUX NPUKIAIHBIX 33134, B TOM
qucie 3a/1a4 Ha HauOoJIbIlINe M HAaMMEHbIIINE 3HAUSHHsI ¢ TPUMEHEHHEM aniapaTra MaTeMaTH4eCcKOro
aHaJn3a.

pelaTh NpUKIaIHbIE 3aJa4l U3 OMOJIOTUH, PU3UKH, XMMHH, SKOHOMUKH U JPYTUX IPEIMETOB,
CBA3aHHBIC C UCCIIEJOBAHUEM XapPAKTEPUCTHUK IIPOLIECCOB;

WHTEPIPETUPOBATH MTOIYYCHHBIE PE3YIIbTaThI

Odyuarouwguiica noayuum 603MOHCHOCHb HAYUUMbCA:

cBOOO/IHO BJIaJIeTh CTAHJIAPTHBIM anapaToM MaTeMaTHYeCKOT0 aHallu3a Ui BHIYUCICHUS
MIPOU3BOIHBIX (DYHKITUH OTHOM MEepeMEeHHOM;

CBOOOHO IPUMEHSTH anmapaTr MaTeMaTHUYeCKOro aHaIN3a I UccaeloBaHus QYHKIUN U
MIOCTPOEHHUSI IPa(PHUKOB, B TOM YUCIIE UCCIIEIOBAHUS Ha BBITYKIIOCTb;

OTIepUpPOBATh MOHATHEM NEPBOOOPA3HON PYHKIIMHU SIS PEIIeHUs 3a/1aY;

OBJIaJIETh OCHOBHBIMU CBeICHUSIMU 00 nHTerpaie Hprorona—JleitOuua u ero npocrenmmx
MIPUMEHEHMSIX;

OIIEpUPOBATh B CTAHIAPTHBIX CUTYALUSIX IPOU3BOJHBIMU BBICIINX ITOPSIIKOB;

YMETb IPUMEHSTH NPU PELLIEHUH 3a7a4 CBOMCTBA HEMIPEPHIBHBIX (YHKIIHIA;

yMETh IPUMEHSITH NIPU PENICHUH 3a7a4 TeopeMbl BeliepmTpacca;

YMETh BBIIOJIHATH NPUOIIMKEHHBIE BBIYUCICHUS (METOIbI PELICHUS] YPaBHEHUH, BBIYUCIICHUS
OMPEIEIICHHOTO UHTETpaia);



YMETb IPUMEHSTH NPUIIOKEHUE IPOU3BOIHOM U ONPEAEIEHHOI0 HHTErpaia K pelIeHnIo 3a1a4
€CTECTBO3HAHUSI,
BJIA/IETh MOHATUSIMU BTOPAsi IPOU3BO/IHAS, BHIITYKJIOCTh Ipadrka PyHKINN U yMETh UCCIIEN0BATh
(GYHKIHIO HAa BBITYKIIOCTh

YpaBHeHHs] 1 HEPABEHCTBA

Oobyuarowuiica nayuumes:

CBOOOJTHO OTIEpUPOBATH MOHATUAMU: YPaBHECHUE, HEPABECHCTBO, PABHOCHJILHBIC YPAaBHECHUS U
HEpPABEHCTBA, YPABHEHUE, ABJISIOLICECS CIEACTBUEM APYTrOr0 YpaBHEHUS, YPABHEHUS, PABHOCUIIbHBIE
Ha MHOXXECTBE, paBHOCHJIbHBIC TTPeOOpa30BaHUsl YpaBHEHU;

pemarh palydoHaNbHBIC, TOKa3aTeIbHbIE W JIorapu(PMUYECKHE YpaBHCHHs] W HEPaBCHCTBA,
HPPALMOHAIIBHBIE U TPUTOHOMETPHUYECKHUE YPABHEHHUs, UX CUCTEMbI, B TOM YHUCJIE HEKOTOpbIC
ypaBHeHUs 3-i1 U 4-i1 cTeneHei;

MPUMEHSATh TeopeMy be3y K pelleHnto ypaBHEHUH;

NPUMEHSATh TeopeMy Buera j1s peneHrs HEKOTOPbIX YPaBHEHUI CTEIIEHU BBIIIE BTOPOI;
JIOKa3bIBaTh HECJI0KHBIC HEPABEHCTBA;

pelarbh TEKCTOBBIE 33/1a4d C MOMOIIBI0 COCTABJICHUS YPaBHEHUM, U HEPABEHCTB, HHTEPIPETUPYS
pe3yiabTaT C YYETOM OIPAHUYEHHM YCIOBHS 3aa4H;

n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHHUI ypaBHEHUN M HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU U UX CUCTEM.

HaxOJUTh NPUOIMKEHHBIC PEIICHUs] YPAaBHEHUM U UX CUCTEM, UCTIOB3Ys rpapuIeCKUii METO/I;
peliats ypaBHEHHUS, HEPAaBCHCTBA W CHCTEMBI C TPHUMEHEHHEM TIpadHuecKux MpeICTaBICHUM,
CBOMCTB (DYHKIIMIA, TPOU3BOIHOM.

COCTaBJIATh U pElIaTh YpaBHEHUs, HEPABEHCTBA, MX CUCTEMbI IIPU PEIICHUU 33/1a4 APYTUX YIeOHBIX
MPEIMETOB;

COCTaBJIATh YPABHEHHE, HEPABEHCTBO HJIM UX CUCTEMY, OMTMCHIBAIOIINE PEATBHYIO CUTYAIUIO HIIH
MPUKIAAHYIO 3a/1a4y, MHTEPIPETUPOBATH MTOJTYYECHHBIE PE3YJIbTATHI,

KCIIOJIb30BaTh MPOrPpaMMHBIE CPEJCTBA P PEIICHUU OTAEIbHBIX KJIACCOB YPaBHEHUH U
HEPABEHCTB

Oodyuarowguiica noayuum 03MOHCHOCIb HAYUUMbCA:

CBOOO/THO OTIPENIeNIATh TUIl U BBIOMPATh METO/] peIICHHsI TOKa3aTeIbHBIX U JIOTapU(PMUUECKIX
YpaBHEHUI U HEPABEHCTB, UPPAIlMOHATIBHBIX YPABHEHUH U HEPABEHCTB, TPUTOHOMETPUUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CHUCTEM;

CBOOO/THO pelIaTh CUCTEMbI JIMHEHHBIX YpaBHEHUH;

pelaTe OCHOBHBIE TUIIBI YPaBHEHUH U HEPABEHCTB C MApaMETPAMU;

IIPUMEHSITH [IPU PELICHUH 3a1a4 HepaBeHcTBa Ko — byHsikoBckoro, bepryiuy;

UMETh MPEJCTABIEHNE O HEPABEHCTBAX MEX]y CPEAHUMHU CTEIICHHBIMU

JIeMeHTBhI KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPHH BePOSITHOCTEH

Oobyuarowuiica nayuumes:

OrnepupoBaTh OCHOBHBIMHU OTTHCATEIFHBIMU XapPaKTEPUCTUKAMH YHCIOBOTO HAOOpa, MOHITHEM
reHepalibHasi COBOKYITHOCTh M BEIOOPKOM U3 HEE;

OTIEpUPOBATH MOHATUSMHU: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa M IMPOU3BEICHUE BEPOSTHOCTEH,
BBIYUCTISATH BEPOSTHOCTH COOBITUN HA OCHOBE MOJICUETA YMCIIa UCXOJIOB;

BIIa/IETh OCHOBHBIMH MOHSATUSMU KOMOMHATOPUKH U YMETh UX TIPUMEHSTH MPU PEIICHUU 3a/1a4;
HMMETh TpeICTaBIeHnEe 00 OCHOBaX TEOPUU BEPOSITHOCTEI;

HMMETH MPEJCTABICHUE O TUCKPETHBIX M HETIPEPHIBHBIX CIYyYalHBIX BEIMUMHAX U PACIIPEACIICHUSIX, O
HE3aBHCHMOCTH CITy4alHBIX BEJINYUH;

HMMETh MPEJICTABICHUE O MATEMATHUYECKOM OXHUIAHUU U JUCTIEPCUH CITyYaillHBIX BEIIHYNH;

HMMETh MPEJCTABICHUE O COBMECTHBIX PACTIPECICHHUSIX CITyYallHbIX BEIHYNH;

MMOHUMATh CYTh 3aKOHA OOJBIINX YHCEN M BBIOOPOYHOTO METO/Ia U3MEPEHUS BEPOSTHOCTEH;

HMMETh MPEJCTaBICHUE O HOPMAIBHOM PACIIPEACIICHUN U TPUMEpPaX HOPMAIbHO pacipeieIeHHbIX
CIIyYaiHBIX BEJIMYMH;

MMETh MPEJCTaBICHNE O KOPPETSIUH CITy4yallHbIX BEJIUYUH.



BBIYHCIISTH WM OLICHUBATh BEPOSATHOCTH COOBITHIA B pEaIbHOM JKU3HH;
BBIOMPATH METOBI TIOJIXOISIIETO MPEACTABICHUS i 00paOOTKH JTaHHBIX

Odyuarouwguiica noayuum 603MOHCHOCHb HAYUUMbCA:

UMETh MPECTABICHHE O BEIOOPOUYHOM KO3(pPHIIMEHTE KOPPEISAIUK U JIMHEHHON perpeccuu;

UMETH MPEJICTABICHHE O CBS3H AIMITUPHUCCKUX U TCOPETHUECKUX PACIIPEICIICHUI,

UMETh MPEJCTABICHHE O KOJAUPOBAHUH, TBOUYHOM 3aIMCH, TBOUYHOM JICPEBE;

BJIaJICTh OCHOBHBIMHU TIOHATHSIMH Teopuu rpados (rpad, BepuirHa, pedpo, CTeIeHb BEPIIHHBL, TyTh
B rpade) ¥ yMeTh MPUMEHSTH UX MPH PEIICHUU 33]1aY;

UMETh TPEJICTABJICHUE O JIEPEBhSIX U YMETh IPUMEHSTH MIPH PEIICHUN 33]1a4;

BIIQ/ICTh MTOHITHEM CBS3HOCTh U YMETh IPUMEHSATH KOMIIOHCHTHI CBI3HOCTH IMIPH PEIICHUH 33]1aY;
YMETh OCYIIECTBIISATH IyTH IO pedpam, 00X0 16l pedep 1 BepiiuH rpada;

BJIQJICTh MOHITUSMHU KOHEYHBIC U CUCTHBIC MHOYKECTBA U YMETh UX MPUMEHSTH PH PEIICHUH 33]1a4;
YMETh IPUMEHSITh METOJ] MAaTEMAaTUYCCKON MHYKIINH;

T'eomempusn

10 knacc

Oodyuarowguiica nayuumeces:

Bnagets reoMeTpuyeCKMMH NOHATUAMU IIPU PELICHUU 33124 U IPOBEJCHUN MAaTEMaTUYECKUX
pacCyXIEHHUI;

CaMOCTOSITEIILHO (POPMYITUPOBATE ONPEACICHUS TEOMETPUICCKUX (DUTYp, BBIIBUTATH THIIOTE3HI O
HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUYECKUX (GUTYp U 0OOCHOBBIBATH WJIM OIPOBEPraTh UX,
000011aTh WM KOHKPETH3UPOBAThH PE3Y/IbTATHl HA HOBBIX Kilaccax GUTyp, IPOBOJHUTH B HECIIOKHBIX
CIIy4asx KiIacCHU(PHUKaIUIO (GUTYp MO pa3InYHbIM OCHOBAHUSM;

UCCIIEIOBATh YEPTEkKH, BKIIOYasi KOMOMHAIMHN QUTyp, U3BIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAIUIO, IPECTABICHHYIO Ha YepTexax;

pelaTh 3a1a4i TEOMETPUYECKOTO COIEPKAHUS, B TOM YUCIIE B CUTYalUAX, KOTJa alrOPUTM
peICHUA HE CICAYCT ABHO U3 YCJIOBUS, BBINIOJIHATH H€O6XO}II/IMBIG IJI pCHICHUA 3aaa4n
JIOTIOTHUTEIBHBIE TIOCTPOCHUS, MCCIIE0BATh BOZMOKHOCTh IIPUMEHEHUS TeopeM U (hOpMyIT JUIs
peLIeHus 3a/1a4;

yMeTh (OpPMYIUPOBATh U JI0KA3bIBATh TEOMETPUUYECKUE YTBEPIKICHHUS;

BJIAJIETh MOHATHUSMU CTEPEOMETPUHN: IPU3MA, MAPAIIICIEIUIIET, MTUPAMUIA, TETPAIP;

HUMCETh NPCACTABIICHUSA 00 akcruoMax CTCPCOMETPHUH U CIICACTBUAX U3 HUX U YMETH IPUMCHSATDb UX
IIpY PELICHNUH 3a]1a4;

YMETh CTPOUTH CEYEHUSI MHOTOIPAHHUKOB C UCIIOJIB30BAaHUEM PA3JIUYHBIX METOJIOB, B TOM YHUCIIE U
METO/a CIIEOB;

HUMETHh NPECACTABIICHUC O CKPCIIUBAOIINXCA IPAMBIX B IPOCTPAHCTBE U YMCTb HAXOJUTH YIOJ U
PacCCTOAHNUEC MCKIAY HUMMU,

MIPUMEHATH TEOPEMBI O MAPAJUIEIIBHOCTH MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE MPU PELICHUH
3aj1ad;

YMETb MIPUMEHSTH MapajlieIbHOE IPOSKTUPOBAHUE ISl U300pakeHus puryp;

YMETh PUMEHATH NEPIEHANUKYIAPHOCTH NPSIMOM U IIJIOCKOCTH IPU PELLICHUH 3a]1ay4;

BJIAJIETh OHATHUSMU OPTOTOHAJIBHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U UX MPOEKIUH, YMETh
MIPUMEHSTH TEOPEMY O TPEX MEPHNEHAUKYIAPAX IIPH PELICHUH 3a7a4;

BJIA/IETh MOHATUSIMH PACCTOSIHUE MEX]y (pUrypaMu B IPOCTPAHCTBE, OOIIMIA MEPIEHIUKYIIAP ABYX
CKPEILIMBAOIINXCS MIPSAMBIX U YMETH IPUMEHSATh UX MPU PELICHUH 3a1aY;

BJIAJIETh MIOHATHUEM YTOJI MEXAY NMPSIMOMN U IIJIOCKOCTBIO U YMETh IPUMEHSITH €r0 IPHU PEIICHUN
3a/1a4;

BJIaACTH NOHATHUIMU JIByrpaHHBIﬁ YroJ, yroji MEexay IJIOCKOCTAMH, NEPIICHANUKYIIAPHBIC INIOCKOCTH
U YMCTH IIPUMCEHATH UX IIPU PCUICHUH 3a1a4;

BJIAJIETh NOHATUAMH MIPU3MA, NTapaJUIeIeIUIe]] U IPUMEHITh CBOMCTBA NapaJIJIeJICNUIEAA IPU
pELIEHNH 3a1ayY;

BJIaACTH ITIOHATHUEM HpSIMOyI“OJH:HLIfI HnapajijieJICnuIica U MpuMCEHSATD €TI0 IMPU pCHICHUHA 3a1a4;



BJIAJIETh TOHATUSMU MUpaMuUa, BUABI TUPAMUJ, JIEMEHThI PABUIILHOW MUPAMUbI U YMETh
MPUMEHSTh UX MPU PELICHUH 33/1a4;

MMETh MPEJCTaBICHNE O TeopeMe Diliepa, MPaBUIbHBIX MHOTOTPAHHUKAX;

BJIa/IETh MOHITHEM IIJIOLIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MIPUMEHSITH €r0 MPH
pelIeHuu 3a/1ay;

BIIQJICTh MOHATHIMHY TeJia BpaieHus! (UIHHIP, KOHYC, ap U cdepa), X CCUeHUs U YMETh
MIPUMEHATH UX TP PELICHUU 33]1a4;

BJIQJICTh TOHATUSIMU KacaTellbHbIE IPSIMbIE U INIOCKOCTH U YMETh MPUMEHSTh U3 MIPU PELICHUN
3azauy;

MMETh MPEJCTABICHUS O BIIMCAHHBIX U OMUCAHHBIX cepax U yMETh MPUMEHSITh UX MPU PELICHUN
3ajay;

BIIQJICTh MOHATHIMH 00beM, 00hEMbl MHOTOTPAHHHUKOB, TEJI BPAIICHHUS U IPUMEHSTH UX MIPU
pElIeHUH 3a]1aY;

HMMETh MPEJCTaBICHUE O Pa3BEePTKE IIIMH/PA U KOHYCA, IO TOBEPXHOCTH LUIUHPA U
KOHYCa, YMETh MPUMEHSTh UX MPHU PEIICHUHU 3a/1a4;

HMMETh TIPEJICTABJICHUE O IO chephl U YMETh TPUMEHSThH €ro IIPH PEIICHUH 3a1a4;

YMETh pelIaTh 3a7a4i Ha KOMOMHAIIMM MHOTOTPAHHUKOB U TEJI BPAIICHUS;

MMETh MPECTaBICHUE O MMO00NH B IPOCTPAHCTBE U YMETh PellaTh 3aJa4i Ha OTHOILIEHUE 00HEMOB
Y TUTOIIAJIeH TIOBEPXHOCTEH MOT00HBIX QHTYP.

COCTaBJISITh C HCIIOJIb30BAHUEM CBOMCTB Fr€OMETPUICCKUX (DUTYP MAaTEeMaTUICCKUE MOJICIN LTSI
pellieHrd 3a/1a4 NPaKTUYECKOro XapaKTepa U 3a/1a4y U3 CMEKHBIX TUCIUIUINH, UCCIEA0BATh
MOJTyYEHHBIE MOJICIH U UHTEPIIPETUPOBATH PE3yabTAT

Obyuarouwguiica noayuunm 603MOHCHOCHb HAYUUMBCA:

UMETH IIPEJCTABICHUE 00 aKCHOMaTUYECKOM METOJIE;

BJIAJIETh IIOHATUEM T€OMETPUYECKHE MECTA TOYEK B IIPOCTPAHCTBE U YMETh IIPUMEHSATD UX IS
peuieHus 3a1ay;

YMETh IPUMEHATH JUIsl PELIECHUS 3a/1a4 CBOMCTBA IIJIOCKUX U JIBYTPAHHBIX YIVIOB, TPEXTPAHHOTIO YyIUIa,
TEOPEMBI KOCHHYCOB U CHHYCOB JUJISI TPEXTPAHHOTO YIJIA;

BJIAJIETh NOHATUEM NEPIEHANKYJIAPHOE CEUEHHUE MPU3MBbI U YMETh IPUMEHSTD €r0 IPU PELICHUH
3a1ad4;

HMMETH NPEJCTaBICHUE O IBOMCTBEHHOCTH ITPABUIIbHBIX MHOIOTPAaHHUKOB;

BJIAZIETh NOHATUSAMHU LIEHTPAIBHOE U MMAPAJLIEIBbHOE IPOEKTUPOBAHUE U IPUMEHSATD UX IIPH
IIOCTPOECHUH CEYEHUN MHOTOIPAHHUKOB METOI0M IIPOEKIUH;

HMMETH NIPEJCTaBICHUE O pa3BEPTKE MHOTOI'PAHHMKA U KpaTYalIleM ITyTH Ha TIOBEPXHOCTH
MHOI'OTPaHHUKA;

HMMETH NPEJCTaBICHUE O KOHNYECKUX CEUCHUSX;

MMETh NPEJCTABIECHNE O Kacalomuxcs chepax U KOMOMHAIMU TN BPAIlEHUs U YMETh IPUMEHSTh UX
IIpU PELICHUH 3a/1a4;

MPUMEHSTH MIPH PEeLICHUH 3a7a4 POPMYITy pacCTOSIHHSI OT TOYKH /10 MIIOCKOCTH;

BJIa/IETh Pa3HBIMU CIIOCOOAMHU 33/1aHUS MIPSIMON YpaBHEHUSMU U YMETh IPUMEHATD MIPU PEIICHUN
3a1ad;

IIPUMEHSATH IIPU PELLICHUHU 3a/1a4 U JOKA3aTeIbCTBE TEOPEM BEKTOPHBIA METO U METOJ KOOPAMUHAT;
UMETb MPECTaBIeHHE 00 akcoMaxX 00beMa, MPUMEHATH (OPMYIIBI 00bEMOB MPSIMOYTOIBLHOTO
napajuieJenuIea, Npu3Mel U MUPaMUJIbL, TETPadipa IPHU PELICHUN 33]1a4;

MIPUMEHSTH TEOPEMbI 00 OTHOLIEHUSIX 00BEMOB NP PELICHUH 3a/1a4;

MPUMEHSTh UHTErpasl sl BBIYUCIEHUSI 00BEMOB U MMOBEPXHOCTEHN Tell BpallleH!Usl, BEIYUCIICHUS
IIoIaaH chepuyeckoro nosica 1 00bemMa MapoBOro Cios;

HMMETH NIPEJCTABICHUE O JIBUKEHUSX B IPOCTPAHCTBE: MMApaJUIEIIBHOM IIEPEHOCE, CHMMETPUHU
OTHOCHTEJIBHO TUIOCKOCTH, EHTPAIBHON CHMMETPUH, TOBOPOTE OTHOCUTENBHO MPSMOM, BUHTOBOM
CUMMETPHUH, YMETh IIPUMEHSTh UX IIPU PELICHUHU 3a/1a4;

HMETH NIPEJCTaBICHUE O ILIOIIAAA OPTOrOHAIILHON IIPOEKIUU;



® UMETb [IPEJCTABICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJI€ U IIPUMEHSTH CBOWCTBA IJIOCKUX
YTJIOB MHOTOTPAHHOTO yIJIa IIPH PEIICHUHN 33/1a4;

® UMETh MIPEACTABICHHUS O IPe0Opa30BaHIH OAOONS, TOMOTETUH U YMETh IPUMEHSTh UX TPH
peIIeHIH 3a/1a4;

® yMeTh pemaTh 33/1a4M Ha MIIOCKOCTH METOJJaMU CTEPEOMETPHH;

® yMeTh NPUMEHATH (OPMYIIBI 0OBEMOB IIPH PELICHUU 3a7a4

11 kaacc
BekTopbl 1 KOOPAMHATHI B NIPOCTPAHCTBE

Oobyuarowuiica nayuumces:

e Biagerb NOHATUSMU BEKTOPBI U UX KOOPIUHATHL;
® yMETb BBINOJIHATH ONEpaIlUU HaJl BEKTOPAMU;
® ICIIOJIB30BATh CKAJISIPHOE MPOU3BEICHUE BEKTOPOB MPHU PELICHUH 3a/1a4;
® PUMEHATH YPaBHEHHE MJIOCKOCTH, POPMYITy PacCTOSHUS MEXy TOUKaMH, ypaBHeHUE chepbl Ipu
pEIlIeHUH 33]1aY;
® [PUMEHATH BEKTOPHI U METO] KOOPAMHAT B IPOCTPAHCTBE IIPU PEIICHUU 3aa4
Oodyuarowguiica noayuum 603MOHCHOCHb HAYUUMbCA:
HaXOJUTh 00BEM MapauIeIeuIIea U TETPadpa, 3aJaHHBIX KOOPAWHATAMU CBOUX BEPIIIVH;
3aJ1aBaTh NPSIMYIO B IPOCTPAHCTBE;
HaXOJUTh PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTU B CUCTEME KOOp/MHAT;
HaXOJUTh PACCTOSHUE MEX]y CKPELIUBAIOIIMMHUCS MPSMBIMU, 33JaHHBIMU B CUCTEME KOOPJUHAT

Hcropust MaTeMaTHKH

Oodyuarowguiica noayuum 603MOHCHOCHb HAYUUMbCA:

e lmeTh MMpEACTAaBJICHUEC O BKIIAC BBIAAOIINXCA MATCMATHKOB B PA3BUTUC HAYKU,
¢ [IOHUMATH POJIb MATEMATUKH B pa3BUTUU Poccun

MeTtoabl MATEMATUKH
Oobyuarowuiica nayuumces:
° HCHOJ’IB?:OB&TI) OCHOBHBIC METO/JIbI JOKa3aTCJIbCTBA, HpOBOILI/ITB J0KAa3aTCJIbCTBO U BBITIOJHATH
OIPOBEPIKEHUE;
® [IPUMEHATH OCHOBHBIE METO/IbI PEILICHUs MATEMATUYECKUX 3a/1a4;
® Ha OCHOBE MAaTEMaTUYECKUX 3aKOHOMEPHOCTEMN B IPUPOIE XapaKTEpU30BaTh KPACOTY U COBEPILIEHCTBO
OKPY’KAIOIIEro MUpa U MPOU3BEACHUN UCKYCCTBA;
® [IPUMEHATH NIPOCTENIINE IPOrPAMMHBIE CPEICTBA U IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH
pEeLIEHNM MaTEMaTUYECKUX 3a/1a4;
® [I0JIb30BAThCA MPUKIIAJHBIMU IPOrpaMMaMH U ITPOrpaMMaMy CUMBOJIBHBIX BBIUMCIEHUN JUISI
HCCIIENOBAHUS MAaTEMATHYECKUX 00BEKTOB
Oobyuarowuiica noayuum 603MOHCHOCHb HAYUUMBCA:
® MPUMEHATh MAaTEeMaTUYECKUE 3HAHUS K UCCIEAOBAHUIO OKPYXKAIOIIET0 MUpa (MOACIUPOBAHNE
(hU3UIECKUX TPOIIECCOB, 3314l YIKOHOMHKH )

COILEPKAHHUE YYEBHOI'O IIPEAMETA «-MATEMATHKA 10-11»
(¢ yriiy0/1eHHBIM M3y4YeHHeM)

Yuci0oBble U OYKBeHHbIE BbIPA:KEHHA



Henumocth nenbix uncen. Jlenenue ¢ ocratkoM. Cpaguenus. PemieHne 3aad ¢ 1EeTOYMCICHHBIMU
HeusBecTHbIMU. KomruiekcHbie uymcna. ['eoMerpudeckas MHTEpHpPETaldsi KOMIUIEKCHBIX — YHCEI.
JleficTBuTeTbHAT W MHHUMAasl 4YacTh, MOJAYJIb M apTryMEHT KOMIUIEKCHOTO dYHCia. AnreOpandeckas Hu
TPUTOHOMETpUYECKass (OpPMBI 3aMUCH  KOMIUIEKCHBIX 4HcCel. ApupMeTHuecKue ACUCTBUS  HaL
KOMIUIEKCHBIMHM YHCIIaMH B pa3HbIX (hopmax 3anmucu. KoMIuiekCHO compspkeHHBbIE uucia. Bossedenue 6
Hamypaivhylo cmenens (popmyna Myaepa). Ocnosuas meopema aneeopol.

MHorowieHsl OT OJHOMW NEpPEeMEHHOW. [[enuMOCTh MHOrOWICHOB. JleleHHMe MHOTOWIEHOB C OCTATKOM.
PanmonansHbie KOPHH MHOTOYICHOB C menbiMu kKodddunuentamu. Cxema ['opaepa. Teopema besy. Uncno
KOpHEH MHOroujgeHa. MHOTOWICHBI OT JBYX IepeMeHHBIX. DOpMyJbl COKpAIIEHHOTO YMHOXEHHUS IS
crapmux creneHed. bunom HbloToHa. MHocounenvl om HecKONbKUX NepPeMEHHbIX, CUMMempuiecKue
mHocounenvl. Kopenb ctemeHn N >1 u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTelieM M eé
cBoiicTBa. IloHaTue o cremeHu ¢ ACHCTBUTENLHBIM MHoKa3zaTeiieM. CBOMCTBa CTEIEHH C JIEHCTBUTEIbHBIM
nokazateneM. Jlorapudm uuciaa. OcHoBHOe Jorapudmuueckoe ToxaecTBo. Jlorapudm mnpousBeneHus,
YaCTHOTO, CTEIICHH; TIEPEX0]1 K HOBOMY OCHOBAHHIO. J[eCATUYHBIN 1 HATYypaTbHBIN JIOTapU(MBI, YHUCIIE €.
[IpeoOpazoBanus BEIPAKCHUM, BKIIOYAIOMUX apru(PMETHICCKHE OTIEPAINH, a TAKXKE OIepallii BO3BEACHU S B
CTCIICHb U JIOTapu()MUPOBAHHUS.

Tpuronomerpus

CuHyc, KOCHHYC, TaHT'€HC, KOTAHT€HC MTPOU3BOIBHOrO yria. Paanannas mepa yria. CuHYC, KOCHHYC,
TaAHI'€HC U KOTaHreHC 4yucia. OCHOBHBIE TPUTOHOMETpUYECKUE ToxKIecTBa. DopMyibl ipuBeaeHus. Cunyc,
KOCMHYC U TaHI€HC CYMMBI W pPa3HOCTU JAByX yrioB. CHHYC M KOCHHYC IBOWHOrO yria. Dopmynvl
nonosunHoz2o yena. llpeoOpa3oBaHHs CYMMBI TPUTOHOMETPUYECKHX (YHKIMA B TNPOU3BEICHHE W
MPOU3BECHUSA B CyMMY. Buwipadicenus mpuconomempuyeckux @yHKyulli uyepe3 mMaHeeHc NoJN08UHHO20
apeymenma. llpeoOpa3oBaHUsi TPUTOHOMETPUYECKUX BbIpakeHUU. [Ipocrelinnie TPUrOHOMETPUYECKUE
ypaBHeHUs. PeleHne  TPUTOHOMETPUYECKUX  ypaBHeHUWH. [Ipocmetiwiue  mpucoHomempuueckue
Hepagencmed. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC, apKKOTAHI€HC YUCIa.

DOyHKIUH

Oynkuuu. OOnacTh ompenesneHuss U MHOXecTBO 3HaueHuil. ['paduk dynxmuu. I[loctpoenue
rpagukoB QYHKIH, 3aJaHHBIX pa3IMUYHBIMU criocobamu. CBoicTBa (DYHKINI: MOHOTOHHOCTH, YETHOCTh U
HEYETHOCTh, MEePHUOAMYHOCTh, OIPaHMYEHHOCTb. [IpOMEXyTKM BO3pacTaHusi M yObIBaHUS, HauOojbllee U
HauMEHbIIIee 3HAYEHMs, TOYKHU OIKCTpeMyMma (JOKaJIbHOIO MaKCMMyMa M MHHHMyMa). BrimykiocTs
¢bynkuuu. I'paduueckas wunrepnperanus. IIpumepsl (QYyHKIIMOHAJIBHBIX 3aBUCUMOCTEH B pealbHBIX
npoueccax U siBineHusax. Cnoxnas GyHkuus (komnosunus ¢yHkuii). Bzaumoodparusie pynkunu. O6maacTb
orpenesieHuss W o0nacTh 3HadeHUH oOpaTHON ¢yHkuuu. I'padux oOpatHOW (yHkuu. HaxoxneHue
¢byHkuu obpatHoW naHHOM. CreneHHas (QyHKIUS C HaTypaJbHBIM IOKa3aTeseM, €€ CBOWCTBAa M Irpaduk.
Bepmuxanvnvie u eopusonmanvhvie acumnmomul 2epaguxos. I paguxu Opobuo-nunelinvix yHkyuil,
Tpuronomerpuueckrue pyHKIMH, UX CBOMCTBA U TpaduKH; NEPUOAUYHOCTb, OCHOBHOU nepuoi. Obpamuvle
mpuzoHomempuyeckue @yukyuu, ux ceoicmea u epagpuxu. IlokazatenbHas QyHKIMS (IKCHOHEHTA), €
cBoiictBa M rpaduk. Jlorapupmuueckass ¢yHkuus, e€ cpoiictBa U rpaduk. IIpeoOpazoBanus rpadukos:
NapaJuIeJIbHBIM IEPEHOC, CUMMETPHUSI OTHOCUTENIBHO OCEH KOOpAWHAT U CUMMETPHSI OTHOCUTEIBHO Hayalla

KOOPJMHAT, CHMMETPHS OTHOCHTEIIBHO TIPSIMOit y=xX , pacmsxcenue u cocamue 800Jb ocell KOOPOUHam.

Hagana MmaTeMaTH4eCKOro aHAJINA3a

[TonsiTe o mpeaene mocienoBaTenbHOCTH. CyIIECTBOBaHUE Mpejieila MOHOTOHHOW OTrpaHMYeHHOM
MOCJIeIOBATENbHOCTH. JIMMHA OKpPY)KHOCTM M IUIOIIAAb Kpyra Kak Hpeaesbl IOCJIeI0BaTeIbHOCTEN.
beckoneuno yObIBaromias reomMeTpuyeckass Iporpeccus H ee Ccymma. Jeopema o npeodenax
nocnedosamenvrocmeii. Ilepexoo k npedenam 6 Hepasencmeax. IloHATHE O HENPEPHIBHOCTH (YHKIIHU.
OcHognbie meopemvl 0 HenpepvisHblx Qyukyusax. Ilouamue o npedene 6 mouxe. llosedenue @ynxkyuii Ha
becxkoneunocmu. Acumnmomsi. [1oHATHE O POU3BOAHON (QYHKIIUH, GUNIECKUN U TEOMETPUUECCKHUI CMBICIT
MPOM3BOTHON. YpaBHEHHE KacaTelnbHOW K Tpaduky ¢yHkiuu. [Ipon3BogHBIE CYMMBI, Pa3HOCTH,
MPOU3BEACHNUS, YaCTHOTO. [IpoM3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKUUN. [IpouzeooHvle crodcHol u
obpamnoi ¢yukyuu. Bropas mpouwsBogHas. [IpuMeHeHHE MPOM3BOIHON K HCCIEAOBAaHUIO (DYHKIHH U
nocTpoeHuio TpadukoB. lcmonp3oBaHME NPOU3BOJAHBIX JJISl PELICHHUS YPAaBHEHUH W HEPaBEHCTB,



TEKCTOBBIX, (PU3MUYECKUX U F€OMETPUYECKUX 3aJay, HaAXOKICHWE HAaUOOJBIIMX U HAaUMEHbBIINX 3HAYCHUH.
[Tnomans kpuBosnuHeHHON Tpameuuun. [lonstue o6 omnpenenéaHom wuHTerpane. IlepBooOpasHasi.
[TepBooOpasubie 3neMmeHTapHbIX (QyHkIui. [IpaBmia BerumcieHus: nepBoodpazHoit. Popmyna HeroToHa-
JleitOnnma.  Ilpumepbl HCIONB30BAaHMS TMPOW3BOAHOM JUISI HAXOXKJIEHHS HAWIyYlIero pelieHus B
npuKiIaaHbiX. HaxoxaeHue ckopocTw Ui Iporecca, 3ajaHHoro (opmysioil win rpapukom. IIpumepst
NpUMEHEHHS UHTerpaia B (U3MKe U reoMeTpuu. Bropas npousBoaHas u ee pU3MIECKUI CMBICI.

YpaBHeHHsI M HEPABEHCTBA

Pemienne panuoHanbHBIX, MOKA3aTENbHBIX, JIOTapU()MUUIECKUX YpaBHEHUH M HEepaBeHCTB. PemieHue
UPPALMOHANIBHBIX ~ YpaBHEHUM u Hepagencms. (OCHOBHBIE NPUEMBl PELIECHUS CHUCTEM YpPaBHEHMI:
MOJICTAHOBKA, anreOpanyeckoe CIOKEHHE, BBEJICHHE HOBBIX IEPEeMEHHBIX. PaBHOCMIBHOCTH ypaBHEHUH,
HEPaBEHCTB, CUCTEM. PerieHue mpoCTeHIINX CHUCTEM YPaBHEHHMH C JIByMS HEU3BECTHBIMHU (IIpOCTEHIIME
TUMbl). Perienue cucreM HEPaBeHCTB ¢ OHOM nepemeHHoi. JlokazarenbcTBO HepaBeHcTBa. HepaBeHCTBO 0O
cpeqHeM apu(pMETHUECKOM U CPEAHEM T'€OMETPUUYECKOM ABYX uucell. Mcmnonab3oBaHue CBOMCTB U rpaduKoB
(GyHKUMH TP pelIeHUuN ypaBHEHUH W HepaBeHCTB. Meron uHTEpBajoB. M300pakeHue Ha KOOPIUHATHOM
IJIOCKOCTH MHOKECTBA PEIICHUM YpaBHEHUNW M HEPABEHCTB C JABYMs IE€PEMEHHBIMH M HX CHCTEM.
[IpumeHeHne MaTeMaTHYECKMX METOJIOB JJIs PELIEHUsl COJEpKaTelbHBIX 3aJad M3 pa3iIudHbIX oOjacTel
HayKu U NpakTUku. MHTepnperanus pe3ynbraTa, y4eT peajJbHbIX OIPaHUUYCHUMN.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPHH BEPOATHOCTEH

TabnmuuHoe u TpaduyuecKoe MPEACTaBICHUE NAaHHBIX. Yucnosvie xapakmepucmuku psaoo8 OAHHbLIX.
VYcnoBHas BeposAsTHOCTB. [IpaBuino yMHOxeHHs BeposTHOcTeW. DopMyna nosiHoW BeposATHocTH. Dopmyna
Baiteca. JluckpeTHsie ciy4yailHble BeNWYMHBI U  pacnpeneneHus. (COBMECTHBIE paclpeiesieHuUs.
Pacrnipenenenre cymMMbl M IPOM3BENCHHUS HE3aBUCUMBIX CIydalHBIX BEJIMYUH. MaTeMaTHUecKOoe OXKUAaHUE
U JUCHEpPCHs CIy4yalHOM BEJMYMHBL. MaTeMaTH4ecKoe OKHJIAHWE W JHUCIEpPCUs CYMMBbI CIIy4anlHBIX
BeIMYMH. buHapHas ciydaliHas BenuuuHa, pacnupezneneHue bepHyim. I'eomerpudeckoe pacrpeneincHue.
bunoMmuanbHOE pacmpenesieHHe W €ro cBoucrBa. HenpepbiBHBIE ciy4yaliHble BenuduHbl. IlnoTHOCTB
BeposiTHOCTH. DyHKIMA pacnipeneneHus. PaBHomepHoe pacnpenenenue. [loodepeHbil 1 OJTHOBPEMEHHBII
BBIOOP HECKOJIBKMX 3JIEMEHTOB M3 KOHEYHOro MHOXecTBa. DOpMysbl yucia NEpPEecTaHOBOK, COUYETaHH,
pa3menieHuil. Pemenune koMOuMHaTOpHBIX 3anau. Popmyna 6uHoma Herorona. CBolicTBa OMHOMHAIIBHBIX
koa¢ppunuentoB. TpeyronpHuk [lackansa. DneMeHTapHbIE U CIIOKHBIE cOObITUS. PaccMoTpeHue ciiydyaeB u
BEPOSITHOCTh CYMMbI HECOBMECTHBIX COOBITHI, BEpOSTHOCTb HMPOTHBOIOJIOXKHOIO cOObITUAA. [lonamue o
Hezasucumocmu cobvimui. Bepoamnocmsb u cmamucmuyeckas 4yacmoma HacmynjieHus cooblmusl.

I'eomerpust HA MJIOCKOCTH

CBolicTBa OMCCEKTpHUCHl yIila TpeyrojibHUKa. Perienne TpeyroibHUKOB. Brruucienne OuccekTpuc,
MEJMaH, BBICOT, PaJIMyCOB BIUCAHHON M ONUCAHHOW OKpyXHOcTeld. Dopmynbl MIOAAM TPEYTrOJbHHUKA:
dbopmyna I'epoHa, BbIpaX€HUs IUIOMIAAM TPEYrOJbHUKA YEpe3 paJuyC BIHCAHHOM W OINKWCAaHHOU
OKpY’KHOCTEH. BhluncieHus yrioB ¢ BEpIIMHOW BHYTPU M BHE Kpyra yriia MeXay XOpJlaMHU U KacaTeJIbHOM.
Teopema 0 mpou3BEAEHHWH OTPE3KOB XOpA. TeopeMa O KacaTelnbHOM W cekymiei. Teopema o cymme
KBaJpaToB CTOPOH M JUaroHajied napajienorpaMma. BrnucaHHble M ONUCaHHBIE MHOTOYTOJBHUKH.
CBoiicTBa U IMPHU3HAKKW BIIMCAHHBIX M OIMMCAHHBIX YCTBIPCXYIOJIbBHHUKOB. FGOMeTpI/ILIeCKI/Ie MECTa TOYCK.
Pemenue 3a1a4 ¢ MOMOIIBI0 TEOMETPUUECKUX MPE0OPa30BaHUI U TEOMETPUUECKUX MECT.

IIpsiMmble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEPEOMETPUH (TOUKa, MpsMast, TNIOCKOCTh, MPOCTpaHCTBO). [lepecekaromuecs,
MapajuleJbHbIE W CKpEIIMBAKOIIMECs MpsMble. YTol  MeXAy NOpsIMbIMH B NPOCTPAHCTBE.
[lepneHquKyIApHOCTE NpsAMBIX. 1lapanaenbHOCTh U EPIEHIUKYISPHOCTD IIPSMOM U IUIOCKOCTH, IIPU3HAKU
n cBoicTBa. Teopema o Tpex nepneHAuKyisipax. [leprneHauKynsp ¥ HaKJIOHHAs. YTOJ MEXAy NpsIMOU U
IJIOCKOCTBIO. [lapamienbHOCTh IUIOCKOCTEH, NEPIEHAUKYISPHOCTh IUIOCKOCTEH, NPU3HAKM M CBOMCTBA.
JIByrpaHHBIN yroJi, JUHEWHBIA yroJl IBYTPAHHOTO yriia. PacCTOSIHUS OT TOYKM 0 IIOCKOCTH. PaccTosiHue
OT MNpAMOW [0 IUIOCKOCTU. PaccrositHue Mexay IapaulelbHBIMU IIIOCKOCTSAMHU. PaccrosHHe Mexay
CKpeIIMBAOIUMUCS NpsMbIMU. [TapamnensHoe npoexktupoBanne. OpTOroHaJILHOE MPOEKTUPOBAHUE.

MHOrorpaHHUKH

Bepmunbl, pebGpa, rpanu MHOTrorpaHHuKa. Pazeepmra. Buvinyxkiavie mmuocoepannuxu. Teopema



Diinepa. Ilpusma, ee ocHOBaHUs, OOKOBBIE pedpa, BHICOTA, OOKOBas MOBEPXHOCTh. [Ipsmas u HakJIOHHAs
npusma. [IpaBuneHas npusma. [lapannenenunen. Ky6. [Mupamuna, ee ocHoBanue, 60KoBbIe pedpa, BHICOTA,
O0KOBasg TOBEPXHOCTh. TpeyronbHas mnupamuga. I[lpaBunbHas mnupamuaa. YcedeHHas MHpaMUiA.
[locTpoeHue ceyeHMii MHOTOTpaHHUKOB MeToAoM cielnoB. LleHTpanbHoe npoexktupoBanue. [loctpoenue
CeUYEeHUH MHOTOIPAHHUKOB METOJOM mpoekuuil. CuMMeTrpuu B KyOe, B Mapajielenurene, B Mpu3Me U
nupamune. llowamue o cummempuu 6 npocmpauncmee (yeHmpanvHas, ocesas, 3epkanvhas). Ilpumepsl
CUMMETpUH B okpyxkaromeM mupe. CedeHuss mHororpanHuka. [loctpoenue ceuenuii. IlpencraBienue o
MPaBUJIBHBIX MHOTOTPAaHHHUKAX (TETpa’ap, KyO, OKTadaAp, TOAEKad AP U UKOCAIP).

KoopauHathl 1 BEeKTOPbI

JlexapToBbl KOOPAMHATHI B IIPOCTPAHCTBE. YpaBHEHUE IUIOCKOCTU. Dopmyiia pacCTOSHUS MEXAY
IBYMSI TOYKaMH. YpaBHEHHUs chepbl U niockocmu. DPopmyia paccmosuus om mouKu 00 HIAOCKOCHU.
Cnocobvl 3a0anus npamoti ypasuenusmu. Bektopel. Monynb BekTopa. PaBeHcTBO BekTOpoB. ClioskeHue
BEKTOPOB M YMHOXXEHUE BEKTOpa Ha 4YHUCIO. YToa Mexay Bekropamu. Koopaunatsl Bektopa. CkansipHOe
npousBeieHne BEKTOpoB. KosmHeapHsle BeKTOpbl. PazimokeHue BeKTOpa O JIBYM HEKOJJIMHEAPHBIM
BekTopaMm. KomrmianapHeie BeKTOpHI. Pa3noxeHue mo TpeM HEeKOMILIaHApHBIM BeKTOpaM. Pewenue 3a0ay u
00Ka3amenbCcmeo meopem ¢ NOMOubI0 8eKMOPO8 U MemoooM KOOPOUHAM.

TeJsia 1 MOBEePXHOCTH BpallleHUA

[Hunuaap u konyc. YceueHHbIH koHyc. OCHOBaHME, BBICOTA, OOKOBasi MOBEPXHOCTh, 0Opasyromias,
pasBeptka. Ocesvle ceuenus u ceueHus napaiienvhvie ochoganuro. llap u cdepa, ux cedeHus. Imaunc,
eunepbona, napabona kaxk ceuenus xowyca. KacarenpbHas mockocTb K cdepe. Cghepa enucamnas 6
muozoepannux. Cepepa onucannas okono muocoepannuxa. Kombunayuu men epawenus. Lunuanpuyeckue
Y KOHUYECKHE TTOBEPXHOCTH.

O0beMbI TEJ H IIOIIAAM UX HOBerHOCTeﬁ

Ilonamue 06 obveme mena. Omuowenue 06vemos noooonvix men. Popmynbl odbema Kyoa,
NPSMOYTOJIBHOTO NapajjieNienunena, Npu3Mbl, LwiMHApa. DopMmynsl o0beMa MNUPaMUABI U KOHYCA.
@opMyIBl TUIOMIAAN TIOBEPXHOCTEH IWIMHApPA W KoHyca. Popmynbl oObemMa mapa W IUIOMATN Cephl.
Ipunosicenuss unmeepanra K GbIYUCIEHUIO 00bEMO8 U nosepxHocmel men  epaujenus. Iliowaos
chepuueckozo nosica. Obvem waposozo cnos. Ilpumenenue obvemos npu pewenuu 3aoau. Ilomobue B
npoctpaHcTBe. OTHoOIIEHHE O0BEMOB M IJIOUIAJEH MOBEpXHOCTeH MONOOHBIX GUryp. /eudgxcenus 6
npoCMpancmee:  NApPALIelbHblll  NEPEeHOC, CUMMEMPUs  OMHOCUMENbHO — NIOCKOCMU,  YEHMPALbHAS
cuMMempusi, NO8OPON OMHOCUMENbHO NPIMOLL.

TEMATHUYECKOE IIJIAHUPOBAHHUE (408 yacoB)

’NQ ’pamen Koin-Bo yacoB



10 KJIACC (34 yu.H.\ 6uac B Heznemo)

1  |[[loBropenue 5
2 CHCTBHUTEIBHBIC YHCIIA 12
3 [TapanienbHOCTh NPSMBIX M INIOCKOCTEH 21
4 ParinoHanbHbIC ypaBHEHHS U HEPABCHCTBA 18
o [leprieHIUKYIIPHOCTD MPSIMBIX U IIIOCKOCTEH 17
6 Kopens crenenu N 12
7 |CremeHb MOJIOKHUTEIHHOTO YUCTIA 13
8  IMHororpaHHUKH 14
9  [lorapudmsl 6
10  [[Toka3arenbHble U JIOrapu(PMHYCCKUE YPABHEHUS 11
11  |BekTopsl B IPOCTPAHCTBE 6
12 [Tpuronomerpus 45
13 [DneMeHTHI TEOpHUU BEPOSTHOCTEH 13
14 [[loBropenue 11
HToro 3a 10 knacc yueOHBIX 4aCOB 204
11 KJTACC (34 yu.u.\ 6 yaca B Hezer0)
1 [ToBTOpEHHE 4
2 DyHKIMY 1 UX TpaduKu 9
3 [Ipenen GyHKIIMU U HENPEPHIBHOCTh 5
4 MeTo1 KOOPAMHAT B IPOCTPAHCTBE 16
o O6paTtHbie QYHKINU 6
6 [TpousBogHas 11
/ [TpriMeHEeHrEe TPOU3BOTHOM 16
8 [{viMHAp, KOHYC U 1Iap 15
9 [TepBooOpasHas U UHTErpal 13
10  |PaBHOCHJIBHOCTH ypaBHEHHI M HEPABEHCTB 12
11  |PaBHOCHJIBHOCTh YpaBHEHUI U HEPABEHCTB CHUCTEMaM 13
12 |PaBHOCHJIBHOCTH YpaBHEHHUI HA MHOXKECTBAX 7
13 |PaBHOCHIIBHOCTh HEPAaBEHCTB Ha MHOYKECTBAX 7
14 [Merox npoMeXyTKOB JUIsl ypaBHEHHUH U HEPaBEHCTB 5
15  |Mcnonp30BaHKE CBOMCTB (DYHKIMI IPU PEIICHUH YpaBHEHUH 5
16  |CucreMbl ypaBHEHH C HECKOJIBKHMHU HEU3BECTHBIMU 7
17 |O0bemsl Ten 17
18  |[KommiekcHble uncna 10
19  [[loBropenue 26
UToro 3a 11 k1acc y4eOHBIX YaCOB 204
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