PABOYASA ITPOI'PAMMA
YYEBHOI'O ITPEJIMETA

«MATEMATHUKA)

10 — 11 kiacc

2017

[Tpunoxenue Nel OOIT COO
Ha 2017/2018 yueOHbIi TOL
YTBEpKIEHO MPUKA30M

o MBOY «CIII Ne 25

or 30.08.2017 r. Ne 112/2



IHOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma no matematuke /uist 10-11 kmaccoB (0a30Bbli ypOBEHb) COCTaBI€HA HA OCHOBE CIEAYIOLUIUX TOKYMEHTOB:

1. 3akon PO “O6 obpazoBanuu B Poccutickoit denepanuun’™ B 1eUCTBYIONIEH pEIaKIIUU.

2. ®enepalibHbI KOMIIOHEHT TOCYAapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa, yTBepkaeHHbIN [Ipukazom Munucrepcra
oOpazoBanus u Hayku PD ot 05.03.2004 roma Ne 1089.

3. CanlluH 2.4.2. 2821 — 10 «CaHuTapHO-3MUAEMHOJIOTHYECKUE TPEOOBAaHUSA K YCIOBHUSIM M OpTraHHU3alluud OOy4YeHUs B
0011e00pa30BaTeNbHBIX YUPESKICHUAXY: YTBEPKIECHBI TTOCTAHOBIIEHHEM [ TaBHOTO TOCYAapCTBEHHOTO CAaHUTAPHOTO Bpaya
P® 29 nexabps 2010 roma Nel&9.

4. Tlporpamma st 001eoOpa3oBaTeNbHbBIX KO, TMMHA3M, muiees: Maremaruka. 5-11 k. /Cocrt. I'. M. Ky3nenosa, H. I'.
Munnrok. — M.: Ipoda, 2004.

5. denepanbHbId TEpeUeHb YYEOHHKOB, YTBEPKICHHBIX MpukazoMm MunoOpHayku P® ot 31 mapra 2014 Ne 253,
PEKOMEHIOBAaHHBIX K HCIIOJIb30BAaHUIO B 00pa30BaTEIILHOM IMPOIECCE B 00PA30BATEIbHBIX YUPEKACHUSIX, PEATU3YIOIIUX
IpOrpaMmbl 0011IeTO 00pa30BaHUs, C U3BMEHEHUSIMU;

6. Oo6pazoBatenbHas nporpamma MBOVY «CIII No25y .

7. YMK o reomerpun: JI.C. Atanacss, B.®. byry3o0s, C.b. Kagomries.

8. YMK mno anrebpe: A.I'.Moakosuy, 1.M.CmupHoBa.

Oowan xapakmepucmuka yueoH020 npeomema

[Tpu u3ydyeHun Kypca mMaTeMaTUKd Ha 0a30BOM YPOBHE MPOJOJIKAIOTCS M MOJMYUYalOT pa3BUTHE COAEpKATEIbHbIC JIMHUU:
«Anrebpa», «DyHKIUN», «YpaBHEHUS U HEpaBeHCTBay», «['eoMmerpus», «IJeMEHTbl KOMOMHATOPHUKH, CTATUCTUKH U TEOPUU
BeposaTHOCTeW». BBonuTcs nunmns «Hauana MmatemaTrueckoro ananuza». B cBoeil COBOKYITHOCTH OHM OTpa)KatOT OOraThlil OMBIT
oOyueHusi MaTeMaTUKe B Hallleld CTpaHe, YYMTHIBAIOT COBPEMEHHbBIE TEHACHLUU OTEUYECTBEHHOM M 3apyOeKHOM IIKOJbI U
MO3BOJIAIOT PEATM30BaTh MOCTABJICHHBIE Mepe]] MIKOJbHBIM O0pa3oBaHHMEM LEIM Ha MH()OPMAIMOHHO €MKOM M MPAKTUYECKU
3HAUMMOM Marepuaie. DTH CoJiepKaTelIbHble KOMIIOHEHThI, pa3BUBAsACh HAa MPOTSIKEHUU BCEX JIET O00y4Y€HHUs, €CTECTBEHHBIM
00pa3oM MeperIeTarTCcsl ¥ B3aUMOICHCTBYIOT B YUEOHBIX Kypcax.

3amauyaMu cpellHero o0miero oOpa3oBaHUs SBJSIOTCS Pa3BUTHE MHTEpeca K MO3HAHMIO M TBOPUYECKHX CHOCOOHOCTEM
oOyuaronierocsi, (pOpMUPOBAHUE HABBIKOB CAMOCTOSITEILHOW yueOHOU AesTeIbHOCTH HAa OCHOBE nuddepennuanun ooyyenus. B


http://www.prosv.ru/umk/5-9/info.aspx?ob_no=36975
http://www.prosv.ru/umk/5-9/info.aspx?ob_no=36975

JOIIOJJHCHHUE K 00s13aTeIHLHBIM npeaMeTaM BBOIATCA IMPCAMCTHI I10 BBI60py CaMHX O6y‘IaIOHII/IXC}I B IEX Ppealn3aluu

HHTCPCCOB, CITOCOOHOCTEH M BO3MOKHOCTEH JIMIHOCTH.

Henw kypca:
W3ydyenne MaTeMaTHKU Ha 6a30BOM YpOBHE CpeJHEro 001iero o0pa3oBaHUsl HAIPaBJICHO HA JOCTHKEHHUE CICAYIOUIUX yeeil:

(popMupoBaHUe TIPEICTABICHUNA O MAaTEMATHKE KaK YHHUBEPCAIBHOM SI3bIKE HAyKH, CPEACTBE MOJACIUPOBAHUS SIBJICHUA U
IpOLIECCOB, 00 UIEAX U METOJaX MATEMATHKU;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHUS, aJTOPUTMUYECKON KYyJIbTYpbl, KPUTHYHOCTH
MBIIJIEHUS] Ha YPOBHE, HEOOXOOUMOM JUIsl OyAyuiel nmpogecCHOHaIbHOM JESTENIbHOCTH, @ TakKe JJI MOCIIETYIOIIEro
0oOy4eHHMs B BbICIIEH LIKOJIE;

OBJIaJleHHe MaTeMaTHYeCKMMH 3HAHUSAMU W YMEHUSIMH, HEOOXOIMMBIMH B TMOBCEJIHEBHOW JKWU3HM, I HU3YyUCHUS
IIKOJIbHBIX €CTECTBEHHOHAYUYHBIX [UCIUIUIMH Ha 0a30BOM ypOBHE, A TMONy4YeHHs oOpa3oBaHHs B OONIACTIX, HE
TpeOyrouuMx yriayoJeHHON MaTeMaTU4eCKOM MOATOTOBKH;

BOCIIUTAHME CPEICTBAMU MATEMAaTUKU KYJIbTYpbl JJUYHOCTH, OTHOIIEHHUS K MaTEeMaTHKE KaK 4acTH OO0IeYeI0BEYECKON
KyJbTYpbI, Y€pe3 3HAKOMCTBO C MCTOpHUEH pPa3BUTHS MaTEMAaTHKH, HBOJIIOLMENH MaTeMaTUYeCKUX HJIeH, MOHUMAaHMS
3HAaYUMOCTH MaTEeMaTHUKH JIJIsl HAYYHO — TEXHHUUECKOTO IMporpecca.

B pamkax yka3aHHBIX COAEpKATEIbHBIX JIMHUN PELIAIOTCS CIEAYIOIINE 3a0auu:

CUCTEMaTH3allMsl CBEACHUIN O YMCliaX; U3yYeHHE HOBBIX BHJIOB YHCIIOBBIX BBIpAXKEHUH M (POpMYIJ; COBEPIIEHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U BBIUMCIUTEIBHOW KYJIbTYphI, PACIIMPEHUE U COBEPIICHCTBOBAHHUE ajareOpandyeckoro amnmnapara,
c(hOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHE K PELIEHUI0 MATEMAaTHYECKMX U HEMAaTeMaTUYECKHX 3a/1ay;
paciiMpeHre U cucTeMaTu3alus oOImx cBeIeHui 0 QyHKUUAX, TIOTIOJIHEHNE Kilacca U3ydaeMblX (QYHKIUH, WILTIOCTpaLUs
ITUPOTHI MPUMEHEHUS (PYHKITUHN JJIT OMTUCAHUS U U3YUYCHUS PEATbHBIX 3aBUCUMOCTEH;

M3y4YE€HHE CBOWCTB IMPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHME YMEHUS MPHUMEHSTHh MOJY4YEHHbIC 3HAHMUS MJISl PEIIeHUs
MPAKTUYECKUX 3a7aY;

COBEPILIEHCTBOBAHUE WHTEJUIEKTYaJIbHBIX M PEUYEBBIX YMEHUW MyTeM OOOralleHHs] MAaTeMaTHYeCKOrO f3bIKa, Pa3BUTHS
JIOTUYECKOTO MBIIIJIEHNUS;

3HAKOMCTBO C OCHOBHBIMM UJIESIMUA U METOJJAMH MaTEMAaTUYECKOTO aHAJIN3a.

Ilenu nzyuyenus kypca marematuku B 10-11 knaccax:



dbopMHUpOBaHHE MPEICTABICHUH O MAaTEMaTUKE KaK YHHUBEPCAIBHOM SI3bIKE HAyKH, CPEIICTBE MOJICIIMPOBAHUS SIBICHUH U
HPOIIECCOB, 00 UIESX U METOAaX MaTEMaTHKH,

pa3BUTHE JIOTHYECKOTO MBIIIICHHS, MPOCTPAHCTBEHHOTO BOOOPaKEHUSI, aJTOPUTMHUCCKOW KYJIBTYpPbl, KPUTHUYHOCTH
MBIIIJICHHS Ha YPOBHE, HEOOXOIUMOM JIJISl OOyYEHUS B BBICIICH IITKOJIC ITO COOTBETCTBYIOMIEH CIICITHAIBHOCTH, B Oy MyIIei
poeCCUOHATTEHOM ESITCIIbHOCTH;

OBJIAJICHHEC MAaTEMaTHYCCKUMH 3HAHUSAMHU M YMCHUSMH, HCOOXOJIMMBIMHU B TIOBCETHEBHOM JKU3HHM, a TAKXKe JUUIS H3ydCHUS
IIKOJIbHBIX €CTECTBEHHOHAYYHBIX JUCHUIUIMH Ha 0a30BOM ypOBHE, I IOJyYCHHsS OOpa3oBaHHs B O0OJIACTSIX, HE
TPeOYIOUMX yrTyOJCHHONH MaTeMaTHYECKON IO ITOTOBKH;

BOCIIUTAHHUE CPEICTBAMU MaTEMAaTHKH KYJIBTYpPHI JIMYHOCTU (OTHOIICHHWE K MAaTeMaTHUKe KaK K YacTH OOINEYEIIOBEYECCKOM
KYJBTYPBI, 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MATEMAaTHKH, SBOJIIOIMECH MaTEMaTHUSCKUX HJICH, TOHUMAHUE 3HAYMMOCTH
MaTEMaTHKH JIJIsi OOIIIECTBEHHOTO TPOTpecca);

CO3/IaHHE YCJIOBHM JJII YMEHUS JIOTHYSCKH OOOCHOBBIBATH CYXKJCHHS, BBIJIBUTATh TUIIOTE3bl M TIOHUMATh HEOOXOIMMOCTh
WX MPOBEPKH;

CO3/IaHHE YCJIOBHH JUIsl YMEHUS SICHO, TOYHO M TPAMOTHO BBIpa)KaTh CBOM MBICJIM B YCTHOW Y IMMCHbMEHHOH peyH;
(hopMHpOBaHHE YMEHHS UCITOJIb30BATh PA3IMUHBIC SI3BIKH MaTEMATHKHU: CIIOBECHBIM, CAMBOJIIMICCKUH, rpadHuecKuii;
dbopMUpOBaHHE YMEHHUs CBOOOJHO TMEPEXOJUTh C SA3bIKAa HA S3BIK JIJISI MJUTFOCTPAIIUHU, WHTEPIIPETAIlUH, apTyMEHTAllU U
JI0Ka3aTeIIbCTBA;

CO3/IaHMEe YCJIOBHH IS TUIOJOTBOPHOTO ydYacTHss B pabOTe B TPYIIE, YMEHHS CaMOCTOSITEIIBHO W MOTHBHPOBAHHO
OpPTraHHM30BBIBATH CBOIO JICATEIHLHOCTD;

(GhopMHpOBaHKHE YMEHHSI HCITOJIB30BATh MPUOOPETEHHBIC 3HAHKUS U YMECHHSI B MPAKTUICCKOM JICATSIHBHOCTH U MIOBCETHEBHOM
’KU3HU JIJIS1 UCCIIe0BaHUS (MOICIMPOBAHUS ) HECIOKHBIX MPAKTUYCCKUX CUTYAIMi HA OCHOBE M3yYCHHBIX.

P e3yibmambasl 0C60C€HUA NPOZPAMMDbL



Tpebosanusn K ypoenio mamemamuuecKoli N0020MmMo8KuU 8bINYCKHUKOG

B pes3yibnmame UsyieHuAdA Kypca mamemamuxu 10-11 xnaccos na 6azosom YDO6HE 06)/1161}01/141/{66‘}1 OO0JIJICHDL.

3namuv/nonumams

3HAYCHUE MATEMATHYCCKOW HAYKH JJIsS PEIICHHs 3a7a4, BO3HUKAIOIINX B TCOPUH M MPAKTUKE; MHUPOTY U B TO KE BPEMs
OTPaHUYCHHOCTH MPUMEHEHHSI MAaTEMAaTHYECKUX METOJOB K aHAJIN3Y W MCCIICIOBAHUIO TIPOIIECCOB U SIBIICHUU B MPUPOJIC U
o0I1IeCTBE;

3HAYCHHE MPAKTUKH ¥ BOIPOCOB, BO3HUKAIOIINX B CaMOW MaTeMaThKe s (POPMHUPOBAHMS M PA3BUTHS MaTEMaTHIECKON
HayKH; UCTOPHIO Pa3BUTHS IMOHATHS YKCIIA, CO3AaHUS MaTeMaTHISCKOT0 aHAIN3a, BOSHUKHOBEHHUS U PA3BUTHS TEOMETPUH;
YHUBEPCAJIBHBIM XapaKTep 3aKOHOB JIOTMKM MaTEMaTHUYECKHUX pPacCyXJICHUH, WX IPUMEHHMOCTh BO BCEX 00JacTsX
YeJIOBEYECKOU AEITEIIHLHOCTH,

BEPOSTHOCTHBIN XapaKTep pa3IMUHbIX MPOIIECCOB OKPYKAIOIIETO MUpa

Anzebpa

Ymemo

BBITIOJIHATh apU(PMETHUCCKAE NCUCTBHS, COUYeTas YCTHbIE W THChbMEHHBIC MPUEMBbI, TPUMEHEHHE BBIYMCIUTEIbHBIX
YCTPOWCTB; HAXOJWTHh 3HAYCHHS KOPHS HATYPAJIbHOW CTEMEHHW, CTENCHU C palMOHAIBHBIM ITOKa3aTeleM, Jorapudma,
WCITONIB3YsI TP HEOOXOIUMOCTH BBIUYMCIUTEIIBHBIC YCTPOMCTBA; MOIB30BATHCS OICHKON M MPUKHUIKOW TIPH MPAKTHYECKUX
pacyeTax;

MPOBOJIUTH MO WM3BECTHHIM (hopmyliaM W TpaBuiIaM TIpeoOpa3oBaHus OYKBEHHBIX BBIPAKCHHM, BKIIIOUAIOIINX CTETICHH,
paauKaibl, JorapuMbl ¥ TPUTOHOMETPHUUECKUE QYHKITUN;

BBIYHCIIATH 3HAYCHUS YHCIIOBBIX U OYKBEHHBIX BBIPAXKCHHH, OCYIIIECTBIISISI HEOOXOUMBIC TIOJICTAHOBKH U ITPeoOpa30BaHus;

UCNOIb3068aMb NPUOOPEMeHHble 3HANHUSA U YMEHUSA 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOU HCUSHU O

MPaKTUYECKUX pacueToB 1o Qopmynam, BKiIo4as ¢GOPMyIbl, COIEp)Kallue CTEMeHU, pPaauKaibl, Jorapudmbl u
TPUTOHOMETPUUECKHE (DYHKIIMM, UCIONb3ysl TMpPU HEOOXOJUMOCTH CIpaBOYHbIE MAaTepHallbl W MOPOCTEHIIHe
BBIYMCIIUTEIBHBIE YCTPOKCTBA.



Dyukyuu u cpaguxu

Ymems

. ONpeNeNsITh 3HaUeHue (GYHKIUH 110 3HAYCHUIO apryMEHTa MPHU Pa3InYHbIX CrIoco0ax 3agaHus GyHKIINH;
. CTPOUTH IpaUKH U3YUCHHBIX (PYHKIIMIA;
. ONUCHIBATh MO TpadUKy M B MPOCTEHIINX CcIydyasx 1Mo Gopmylie MOBEIEHUE U CBOMCTBA (DYHKUMN, HAXOIUTH MO TpaduKy
¢byHKIMM HanOOJBIINE M HAUMEHbIINE 3HAYCHHUS;
. HaXOAWTH MO TpapuKy GYyHKIMH HAUOOJBIINE U HAUMEHBIIINE 3HAUCHUS;
. peuiaTh ypaBHEHUs, IPOCTEHIINE CUCTEMBI YPaBHEHH, HCIIOJIB3YS CBOMCTBA (PYHKIMHA U UX IrpauKOB;
UCNONb3068aMb NPUOOPemeHHble SHAHUSA U YMEHUs 8 NPAKIMUYECKOU 0esimelbHOCU U NOBCEOHE8HOU HCUSHU Ol

. OIHMCAHMS C MOMOIIbIO GYHKIUNA PA3TUYHBIX 3aBUCUMOCTEH, TTPEICTABICHUS UX TpauuecKu, UHTepIpEeTalui rpaduKoB.
Hauana mamemamuueckozo ananuza

Ymemo

« BBIYUCIATH MPOU3BOAHBIE U IEPBOOOPA3HBIE dJIEMEHTAPHBIX (DYHKIIMA, UCIIONb3Ys CIPABOYHBIE MaTEpUAIIbI;

. HCCIIEIOBAaTh B MPOCTEHIIMX ciy4asX (YHKIMH HAa MOHOTOHHOCTb, HAXOJUTh HAWOOJBIIME W HAMMEHBIINE 3HAUYCHHS
GyHKIUH, CcTpoUTh TIpadUKM MHOTOWIEHOB M MPOCTEHUIIUX palMOHAIbHBIX (YHKIUH C HCIOJb30BAHHEM arlapara
MaTeMaTUYECKOr0 aHaJIU3a;

+ BBIYUCIIATH B MPOCTEHIINX CITydasix MIIOIIAIN C UCIOJIb30BaHUEM IEPBOOOPA3HOIL;

UCNOIb3068aMb NPUOOPEmeHHble 3HAHUS U YMEHUS 8 NPAKIMUYECKOU 0esimelbHOCIU U HOBCEOHEBHOU HCUSHU OIS

o PCHICHHUA IIPHUKIAJIHBIX 3aa4, B TOM YHCJIC COMHAIbHO-OKOHOMHWUYCCKHUX H (1)I/ISI/I‘-IGCI(I/IX, Ha HauOOJBIINE U HAMMEHBIIHE
3HAYCHUS, HA HAXOKJICHHUC CKOPOCTH U YCKOPCHUA.

Ypaenenusa u nepasencmea
Ymemo
. peuaTh palroHalIbHBIC, MOKA3aTEIbHBIE U JIOTapU(PMUUECKUE YPaBHEHUSI M HEPABEHCTBA, MPOCTEHUIIINE UPPAIIUOHATBHBIC

U TPUT'OHOMCTPUUCCKUE YPABHCHUSA, UX CUCTCMBEI;
o COCTABJATH YPABHCHUA U HCPABCHCTBA 110 YCIIOBHIO 3aJ1a4H,



. HCIOJIb30BaTh rpayuueCKuii METO Jisi MPUOIMKEHHOTO PEILICHUS YPABHEHUN U HEPABEHCTB;
. U300pakaTh HA KOOPJMHATHOM MIIOCKOCTH MHOKECTBA PEUICHUN MPOCTEHIITNX YPABHEHUN U UX CUCTEM;
UCNOIb308aMb NPUOOPEMeHHble 3HAHUS U YMEHUS 8 NPAKMUYEeCKOU 0esimelbHOCHU U NOBCEOHEBHOU HCUSHU OJIA.

o IIOCTPOCHUA U UCCIICOTOBAHUS HpOCTeﬁHIHX MAaTCMaTHYCCKUX MO,Z[GHCP'I.

Inemenmot Komﬁunamopuxu, cmamucmuku u meopuu eepo;lmnocmeﬁ

Ymems

. pemarh npocTeiire KOMOMHATOPHBIE 3aa4l METOJIOM Iepedopa, a TAKKe ¢ UCIOIb30BaHUEM U3BECTHBIX (OPMYI;
« BBIYUCIATH B IPOCTEHUIINX CIIydasiX BEPOATHOCTH COOBITHII HA OCHOBE IOJICYETA YHUCIIA UCXO/IOB;
UCNOIL308AMb NPUOOPEmeHble 3HAHUA U YMEHUS 8 NPAKIMUYECKOU 0esmeIbHOCU U NO8CEOHE8HOU HCUSHU O

. aHaJM3a PeaJbHBIX YMCJIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE AUAarpamMmm, rpaukos;
. a”anu3a MHPOPMALIMK CTATUCTUYECKOIO XapaKTepa.

I'eomempus
YMmers

pacno3HaBaTh Ha YEPTEKAX U MOJIETISIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C MX OMHUCAHUSIMH,
M300paKEHUSIMU;

OMKCHIBATH B3aUMHOE PACTIONIOKECHHE MPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE; apTyMEHTHPOBATh CBOM CYXKIEHHUS 00 3TOM
PaCIOJIOKCHUH;

aHATM3UPOBATh B MPOCTEUIITNX CITydasxX B3aMMHOE PACIOJIOKEHHE OOBEKTOB B MMPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJIA; BBITIOJIHITH YEPTEKH 10 YCIOBUAM 3a/1a4;

CTPOUTH MTPOCTEUIITNE CEUCHHS KyOa , TPU3MBI, ITMPAMHU/IBI;

pemaTh MIaHUMETPUYECKHE U IMPOCTEUINNE CTEPEOMETPHUUYSCKHIE 3a/1aUl Ha HaX0XKACHNUE TCOMETPUYCCKUX BEIMUHH (JIJTHH,
VTJIOB, TUIOIIA/IeH, 00HEMOB)

MCIIOJIB30BATh NIPH PEIICHUN CTEPEOMETPHUUECKUX 3a/1a4 TIIaHUMETPHUCCKUE (PaKThl M1 METO/IbI;

IIPOBOJIUTH J0Ka3aTeIbHBIC PACCYKJICHUS B X0JI€ PEIICHUS 3a]1a4,

ucnoib3oeaniov nl?u06l)€m€HHbl€ SHARUA U YMEHRUA 6 nDaKlell€CKOZZ 0esmenbHOCIU U NOBCEOHEBHOU HCUZHU OIS




e  ucclieqoBaHus (MOIETUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYallMd Ha OCHOBE U3yYEHHBIX (OPMYII U CBOMCTB (pUryp;
®  BBIUKCIICHUE OOBEMOB U TUIONIA/ICH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJl IPH PELICHUU MPAKTUYECKUX 3a]1a4, UCTIONb3Ys
Mpu HEOOXOJUMOCTHU CIIPABOYHUKHU U BBIYUCIUTEIBHBIE MaTEpPUATIBI.

Oo6s13aTeILHBI MUHMMYM CO/IEPKAHUA NIPOTPAMMBI.
Auaredpa

KOpHI/I H CTCIICHH. KOpGHB crerieHu n>1 u ero cBoicrBa. CTeneHs ¢ paduOHAJIBHBIM IIOKAa3aTCJICM U €C cBouctBa. [lonsamue o
cmenenu ¢ oelcmeumenvivim nokazamenem. CBOMCTBA CTEIICHH C IIGfICTBPITGJILHBIM IIOKAa3aTCIICM.

Jlorapugm.

Jlorapum uncna. Ocrnogroe nozapugpmuueckoe modicoecmso. Jlorapudm nponsBeeHns, YaCTHOTO, CTENIEHU; NEPEXo0 K HOBOMY
ocHoganuo. JIecATUYHBIA U HATYypalIbHBIN JIOrapu(Mbl, YUCIIO e.

IIpeoOpa3oBaHus NPOCTEHIINX BbIPAKEHUI,
BKJIFOYAIOUIUX apu(PMETHUECKHUE ONepalliy, a TAKXKE OMEpalyio BO3BEIECHUS B CTEIIEHb U ONIEPALIMIO JIOrapu(PMUPOBAHHUS.
OCHOBBI TPUTOHOMETPHH.

CuHyC, KOCUHYC, TAHT'€HC, KOTaHT'€HC ITPOU3BOJIBHOIO yriia. Pannannas mepa yria. CuHyC, KOCHHYC, TAHT€HC U KOTAaHT€HC
gycia. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DopMyIbl npuBeneHnsa. CUHYC, KOCHHYC M TaHT€HC CYMMBI M PA3HOCTH JIBYX
yrinoB. CHHYC ¥ KOCUHYC IBOMHOTIO yriia. @opmynst nonosunnozo yaaa. Ilpeobpazoeanus cymMmovl mpueoHOMempuyeckux QyHKyuii 6
npouseedenue u npouzgeoeHust 8 Cymmy. Boipasicenue mpuconomempuyeckux )yuKyull uepe3 manzenc noJ08UHHO20 ap2yMeHma.
[IpeoOpazoBanust NPOCTEHIIMX TPUTOHOMETPUYECKHUX BBHIPAKEHUI.

[Ipocrelimme TPUrOHOMETPUUECKNE YPAaBHEHUS. PElIEHNs] TPUTOHOMETPUUECKUX YpaBHEHUU. [Ipocmetiuiue
MpucoHoOMempuyeckue HepaseHcmea. Apkcunyc, apKkKoCUHyc, apKmaHsenc Yucia.

DyHKIMH.



Oynkiuu. O6sacTh onpeeaeHus: 1 MHOKeCTBO 3HaueHui. ['padux pynkuuu. [loctpoenue rpadukoB QpyHKIIMi, 3a0aHHBIX
paznuyHbIMU criocobamu. CBoICTBA (DYHKIIMI: MOHOTOHHOCTb, Y4eTHOCTh U HEYETHOCTh, IEPUOIUYHOCTD, OTPAHUYEHHOCTbD.
[IpomexxyTku BO3pacTaHus U yObIBaHMS, HAUMEHbIIIEE U HauOOJIbIIee 3HAYEHHUSI, TOUKH SKCTpeMyMa (JIOKAJIbHOTO MaKCUMyMa U
MuHuMyMa). ['papuuaeckast unrepnperarys. [I[pumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B PeaIbHBIX MPOIIECCAX U SABJICHUSX.

Oo6parnas @yukus. Obnacms onpedenerus u 0o61acme 3HaveHuti oopamuou ynkyuu. I'paduk oOpaTHON QYHKIIUH.

CrenenHast pyHKIUS ¢ HATypajIbHBIM IMOKa3aTEIeM, €€ CBOWCTBA U IpaduK.

BepmukanvHuvle u 2copuzonmanbHule acumnmomsi epagukos. I paguxu 0pobHo-uHeliHbIX GYHKYUIL.

Tpuronomerpuyeckne PyHKITNHN, KX CBOKHCTBA U Tpa(UKU; TEPHOTUIHOCTH, OCHOBHOM MIEPHUOI.

[TokazarenbHas GyHKIUS (PKCIIOHEHTA), €€ rpadUuK U CBOMCTRA.

Jlorapudmuyeckast QyHKIUS, €€ CBOMCTB aul rpaduk.

[IpeoOpazoBanust rpadMKOB: MapauIeNbHbIN NEPEHOC, CAMMETPHS OTHOCUTEIBHO OCEH KOOPJMHAT U CUMMETPHSI OTHOCUTEIIHHO
Hayayia KOOpJAMHAT, CHMMETPHSI OTHOCUTEILHO MPAMOM Y = X,pacTsKEHUE U CKATUE BJIOJb OCEU KOOPIMHAT.

Hauvana mareMaTH4ecKOro aHaju3a.

llonusimue o npeoene nocredosamenvuocmu. Cywecmeosanue npeoena MOHOMOHHOU 02PAHUYEHHOU NOCIe008aAMENbHOCMIU.
JImnHa OKPYKHOCTH W TUTOIIAAh KpyTa Kak Mmpeeibl MocieoBaTeIbHOCTeH. beckoHeuHO yObIBaroIIas reoMeTpudecKas mporpeccus u
ee cymma.

llonusimue o nenpepvignocmu hyHKyuuU.

[TonsiTue o Mpon3BOHON PYHKINHU, GPUHMUECKHUI  T€OMETPUUECKHUI CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeIbHOU K TpaduKy
¢dbynkuuu. [Ipon3BogHbBIE CYyMMBI, PAa3HOCTH, MPOU3BEACHHMS, YACTTHOTO. [[pOM3BO/IHBIE OCHOBHBIX 2JIEMEHTAPHBIX (DYHKITUH.
[IpumeHeHre TPOU3BOAHON K UCCIEOBAHUIO (YHKIUI U MOCTPOCHUIO TPaPUKOB. /Ipouzeoonas obpamuou hyHKyuu u KoMno3uyuu
OaHHOU (OYHKYUU C TUHELHOLI.

llonsimue 06 onpedenennom unmezpaie Kak niowaou kpueoaunetinot mpaneyuu. Ileppoodpasznas. ®opmyna HetoToHa —
JlenOHuIIA.

[Tpumeps! NCITONB30BaHUS TPOU3BOIHON IS HAXOXKACHUS HAWTYUIIIETO PEIICHUs B MIPUKIIATHBIX, B TOM YHCJIE COIMMAILHO-
HPKOHOMHUYECKUX 3adadax. [[pumepsl npuMeHeHus HHTEeTpaia B Pu3nKe U reomeTpun. Bropas mpousBoaHas u ee PU3nIeCcKuii CMBICI.

YpaBHeHUS U HEPABEHCTBA.

Pemenue paroHanbHbIX, TOKA3aTEIbHBIX, TOTApU(OMUYECKUX YPaBHEHUN U HEPABEHCTB. Perenne upparnuoHaIbHBIX
YPaBHECHUU.



OcHOBHBIE NPUEMBI PEILIEHUSI CUCTEM YPaBHEHUI: TIOJICTAHOBKA, ajre0pandyeckoe ClI0KeHHe, BBEJECHUE HOBBIX MEPEMEHHbIX.
PaBHOCHMIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. PellleHre NpOCTENIINX CUCTEM YPABHEHUN € IByMsI HEU3BECTHBIMU. Perienue
CUCTEM HEPABEHCTB C OJIHOM nepeMeHHoM. Vcronbp3oBanre CBOMCTB U rpauKoB (GYHKIIMM MPU PEeIIeHUH YPAaBHEHUN U HEPABEHCTB.
N300pakeHre Ha KOOPAMHATHOW MJIOCKOCTH MHOXECTBA PEIICHUI YPaBHEHUI U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOJIOB ISl PEUICHUS COIePKATENbHBIX 3a]]a4 U3 PAa3IMYHbIX 00JIacTel HAYKU U TTPAKTUKH.
WNurepnperanus pe3yabTaTa, y4eT pealibHbIX OTpaHUYEHUH.

JJIeMeHThl MATEMATHYEeCKOM CTATHCTHKH, KOMOMHATOPUKH U TEOPUHU BEPOATHOCTEI.

TabnuuHoe U rpaduyeckoe NpeacTaBileHue JaHHbIX. Yucnosvie xapakmepucmuxu ps006 dannsix. [loouepeHblii u
OJIHOBPEMEHHBIN BBIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEUHOTI'0 MHOKECTBA. DOPMYJIbI YKCIIa MEPECTAHOBOK, COUCTaHUH,
pasmenieHuid. Pemmenune koMmOuHatopubix 3a1ad. ®opmyna 6uHoma HeroToHa. CBoiicTBa OMHOMHAIBHBIX KOA(PHUIIMEHTOB.
TpeyronbHuk Ilackans.

DneMeHTapHbIE U CI0XKHBIE COOBITHS. PaccMoTpenue ciydaeB U BEpOSITHOCTh CYMMbI HECOBMECTHBIX COOBITHI, BEPOSTHOCTh
MPOTUBOMNOJIOKHOTO COObITHS. [lonsamue o nezagucumocmu codvimuii. Beposmuocms u cmamucmuyeckas 4acmoma HACMynJieHUs.
coovimus. PernieHne mpakTUUECKUX 3a/1a4 ¢ TPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

I'eomerpus

IIpsiMmble ¥ MI0CKOCTH B NpocTPpaHcTBe. OCHOBHBIE OHATUS CTEPEOMETPUH (TOUKA, MPsAMasi, IIIOCKOCTh, TPOCTPAHCTBO).

[Tepecekarommecs, napauiebHbIE U CKPEIIMBAOIIMECS MPSIMbIC. YTOJ MEXKIY NMPSIMBIMUA B ITPOCTpPaHCTBE. [lepneHauKyIsipHOCTh
npsAmbIX. [lapaniensHOCTh U NEPIICHAUKYIISIPHOCTD MIPSMOU U TIJIOCKOCTH, IPU3HAKHU U UX CBOMCTBA. Teopema o Tpex
neprneHauKysipax. [lepnenaukymnsip U HaKJIOHHasl. YTOJI MEXY IPSAMOU U TIJIOCKOCTBIO.

[TapamienbHOCTh MIOCKOCTEN, MEPIEHIUKYISIPHOCTD TJIOCKOCTEM, MPU3HAKU U CBOMCTBA. /[8yepaHHblli Y20, TUHEUHbIU Y20l
08y2panHHo20 yaaa.

Paccrosiaue oT ToukH 10 IIIOCKOCTU. PaccTossHuEe OT mpsIMOM 10 TIOCKOCTHU. PaccTossHue Mexny mapajuieIbHbIMU INIOCKOCTSAMM.
Paccmosinue meancoy ckpewuaroumumucs npamosiMu.



[TapannensHoe npoekTUpoBaHue. I10wads opmocoHanbHoU npoekyuu MHo20y20abHuKka. 300paxkeHre npoCcTpaHCTBEHHBIX
uryp.

MHuororpannuku. Bepmmnsl, pedpa, rpaHd MHOTOTpaHHHKA.. pa3BepTKa. MHocoepanhbie yenvl. Buinykivie MmrHocoepanHuxu.
Teopema Dunepa.

[Ipu3ma, ee ocHOBaHUs, OOKOBBIE pedpa, BbICOTa, OOKOBast MOBEpXHOCTh. [Ipsimast u naxknonnas npuzma. IlpaBunbHas mpusma.
[Tapannenenunen u xyoO.

[Mupamuna, ee ocHOBaHUE, OOKOBbIE peOpa, BBICOTA, OOKOBasi MOBEPXHOCTh. TpeyronpHas nupamua. [IpaBuibsHas nupamMuaa.
Yceuennasa nupamuoa.

CummeTpuu B KyOe, B mapajuieenunee, B npu3Me u nupamue. [lonstiue o cuMMeTpuu B npocmpancmee (YeHmpaibHas,
ocegas, 3epkaivHas). [lpumepovl cummemputl 6 OKpyscaroujem mupe.

Ceuenus ky0a, IpU3MbI, TUPAMU/IBI.

[Ipencrapiienne o MpaBUILHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO , OKTadp, 10JeKadAp, UKOCAIP).

Tena u noBepxnoctu Bpamenus. [ {umunap u konyc. YVceuennwiii konyc. OCHOBaHUE, BBICOTa, OOKOBAsi MOBEPXHOCT,
oOpa3yroias, pazsepTka. Ocesgvle ceuenus u ceuenuss, napanieibHble OCHOBAHUIO.

[Iap u cdepa, ux cedeHus, kKacaTesbHasl INIOCKOCTH K cepe.

O0beMbl Tesl U IJIOIIAN UX OBepXHOCcTel. [lonamue 06 o6veme mena. OmuoweHue 00bemo8 N0O0OHbIX meil.

®opmyibl 00beMa Ky0a, MPSIMOYTOIBLHOTO MapajiieNienuIeia, IpUu3Mbl, TUIUHApa. PopMysisl 00beMa MUPaMUIBI U KOHYCA.
dopMyIibl TUIOMIAAN TOBEPXHOCTEH MUIUHAPA U KoHyca. DopMyIibl 00beMa Iiapa U MiIomaau chephl.

Koopaunatsl 1 BeKTOPBI. J[eKapTOBBI KOOPJMHATHI B MpocTpaHcTBE. DOpMyIia pacCTOSIHUS MEXKY IBYMSI TOUKaMH. Y paBHEHUE
cdepsl U III0CKOCTH. Dopmyna paccmoanusi om mouku 00 ni0CKOCMU.

Bekropsl. Moy BekTopa. PaBeHCTBO BEKTOPOB.

CnoxeHre BEeKTOPOB M YMHOKEHUE BEKTOpA HA YKCIIO. YTOa Mexay BektopaMu. Koopaunatel BekTopa. CkalisipHOe
npou3BeieHue BeKTOpoB. KonHeapHbie BEKTOPHI. Pa3znokeHue BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KomruianapHsie
BEeKTOpHI. PaznokeHnue r000T0 BEKTOPA MO TPEM JTAHHBIM HEKOMITJIAHAPHBIM BEKTOPAM.



Mecmo npedomema 6 yueOnom niamne

JlanHasi mporpamma paccuntana Ha 350 yueOHbIX yacoB. B yueOHOM maHe juisi u3ydeHus: anreOpbl U Hayall aHajIu3a Ha
06a30BOM ypOBHE OTBOAMUTCA 3 yaca B HEJIENIO, 2 Yaca Ha U3yUYEeHUE CTEPECOMETPHH.

KonuuecTBo yacoB Jij1s1 M3y4eHUs IpeAMETa 10 mporpamMe B cOOTBETCTBUU ¢ YueOHbIM m1aHoM MBOY «CIII Ne 25x:

1 monmyroaue 2 MOJIyToue
Oouree 1 2 3 4
Knacc |Ilpemmer | konmuecTBo | YSTBEPTH | YCTBEPTH | YCTBEPTH | YCTBEPTH
4acoB 10
8 Henenb | 7 HEelb 9 Henenpb
HEJIENb
10 Anrebpa 105 24 21 30 30
kiacc | ['eomerpus 70 16 14 20 20
11 Anrebpa 105 24 21 30 30
xiace | ['eomerpus 70 16 14 20 20
TemaTHuyeckoe NJIAHUPOBAHUE
Anzeopa 11 knacc
No Haumenosanue pazoenos u mem Bcezo
n/n uacoe
1 [ToBTOpenue kypca anredps 10 kmacca 12
9 [TepBooOpa3Hast u UHTErpas 11
3 Crenenu u kopHH. CTeneHHble PYHKIUU 21




4 |IlokasarenbHas u jgorapupmudeckas QyHKIus 30
5 |YpaBHeHus u HepaBeHCTBA. CUCTEMBI yPABHEHUH M HEPABEHCTB 16
5 DNEeMEHTHI MilTeMaTquCKOﬁ CTaTUCTHKH, KOMOMHATOPUKH U TCOPHH 10
BEPOSITHOCTEN
7 |AToroBoe noBropeHue 5
HUroro:| 105
Anzeopa 10 knacc
Ne n/n Haumenosanue pazoenos u mem Beeeo
yacoe
1 [ToBTOpenue kypca anredps! 9 kinacca 10
o |Yucnosbie GpyHKImM 10
3 |Tpuronomerpuueckue GpyHKInmu 18
4 |TpuroHoMeTprUY€ECKUe ypaBHEHUS 16
5 |lIpeoOpazoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUH 20
6 [(lIpousBoaHas 25
7  |ATorosoe noBropeHne 6
Hroro:| 105




TI'eomempus 11 knacc

Ne n/n Haumenosanue pazoenos u mem Beezo
yacos

1 BexTops! B mpocTpaHCTBE 6

o |MeTox KOOpAMHAT B IPOCTPAHCTBE 15

3 |Humanap. Konyc. [lap. 16

4 |OObeMsI TEN 22

5 |Hrorosoe moBropenue 11

Hroro: 70

I'eomempusa 10 knacc

No n/n Haumenosanue pazoenos u mem Beezo
uacos

1 [ToBTOpEHME Kypca MIaHUMETPHUH 6

9 |AKCHOMBI CTEPEOMETPUH M MX CIICICTBHSA 3

3 |[lapameabHOCTD MPSMBIX U IIOCKOCTEH 16

4  |llepneHauKyIspHOCTD MPAMBIX M TIOCKOCTEN 18

5 |MHOrorpaHHUKH 20

7  |Atorosoe noBropenune 7

Hroro: 70







