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NOACHUTEJIbHAA 3AIIUCKA.
Hacrodmas nporpammMa mo Anrebpe M Hadalam Maremardyeckoro aHammsa juis 10-11

knacca (mpodHIBHBIH YPOBEHB) i XUMHKO-OHOJIOTHYECKOTO B XUMHKO-(pH3HYECKOro Mpoduis

COCTaBJIcHa Ha OCHOBE:

1. enepanbHOro TrocyJapcTBEHHOTO 00pa30BaTelIbHOrO CTaHAapTa OCHOBHOrO oOLIero

0bpa3oBaHHu4;

2. IlpumepHoii mporpaMmsl s 00meoOpa3oBaTeNbHBIX YUpeXIeHHH 1o anrebpe W Havyaiam
matemaTHyeckoro ananusa YMK «AnreOpa u Havyana ananuza - 10 -11xnacc. YrinyGneHHblii
yposenp — aBtop M.S. IlparyceBmu». (COopuuk paboumx mporpamm 10-11 xn: 6a3oBbli u

yrinyonenuslt yporHH. CocraButens T.A. Bypmucrposa.— M.: Ilpoceenienue, 2018);

3.®enepaipHOro TeEpeyHd Y4eOHHKOB, pPEKOMEHIOBAHHBIX MHUHHCTEPCTBOM 00pa3oBaHMsA
Poccuiickoit  ®enepauun K MCNoONbB30BaHMIO B 00pa3oBaTelibHOM  Tpolecce B
061meo0pazoBaTeNbHbIX YUPEKICHHIX;

4.Yyebnoro nnana AHOO «®uzrex-Jlunesa» um. I1.J1. Kanune: Ha 2019-2020 yueOHbI# T,
Pabouas mnporpaMma KOHKPETH3HpYET COJEpKaHHEe MpeAMETHBIX TeM 00pa30oBaTe/ibHOro

CTaHIapTa U [0Ka3bIBaeT paclipe/ielieHHe y4eOHbIX YacoB M0 pasjieNiaM Kypca.
MecTto npenMeTa B QpexepabHOM YUeOHOM IJIaHe

Cornacto yyebnomy riany AHOO «®uzrex-nunei» uM. I1.JI. Kanuiusl Ha uzyuyeHue
anredpsl B 10 kinacce oTBoauTes 4 yaca B Hesemo, Beero 136 gacos. 11 knace: 4 yaca B Hezermo,

Becero 132 yaca. Mtoro 268 yacos 3a 10-11 knacc.

B cootBeTcTBHH ¢ 0COOEHHOCTAMH JIHIESA, OTPRKEHHBIX B OCHOBHOH o0pa3oBaTesbHOM
NporpaMMe OCHOBHOTO 00w1ero oOpa3oBaHUs NpeAMET MaTeMaTHKa SBJISETCS IpeIMETOM, Mo
KOTOPOMY OCYILIECTBJISETCS JONONHUTENbHAA (yriyOieHHas) MOoAroToBKa o0yualomuxces U BeCh
MaTepHan ABsieTcs 00g3aTeNBHBIM I KaXA0ro o0y4aronierocs B Jidiee Ha NpoQuisax: XUMHUKO

— OHONTOrHYecKOM B (PU3HKO — XUMHYECKOM.
Hean u 3a3a4n o0y4eHus.

me6néHHoe H3YUCHHC MAaTCEMaTHKH B CTHpIHEﬁ IIKOJi€ HallpaBJICHO Ha NOCTHXCHUE CICAYIOIHX

eneu:;

e (dopMHpOBaHHE NpeJCTaBICHHH 00 HIEAX H METOIaX MaTeMaTHKH;
e [IlpencraBneHne o MaTeMaTHKe KaK YHHMBEPCAlbHOM SI3bIKE HAyKH, CpeNCTBE

MOJCITHPOBAHMA SABJICHUH U IIpOLECCOB;



e OpjafieHHe YCTHBIM H TNHCBMEHHBIM MaTeMaTHYECKHM $3bIKOM, MaTeMaTH4YeCKHMH
3HAHUAMH H YMEHHSIMH, HEOOXOMMBIMH [T H3YYeHHS IIKOJBHBIX eCTECTBEHHOHAYYHBIX
JUCLHIUIFH, Ul IPOJODKeHUs 00pa30oBaHus U OCBOSHHS H30paHHOH CIIENUATLHOCTH Ha
COBPEMEHHOM YPOBHE;

e Pa3puTHe JIOTHYECKOTO MBIIIICHHS, AJITOPHTMHYECKOH KYJIbTYPHI, MPOCTPAHCTBEHHOTO
BOOOpa)kK€HHMs, Pa3BHTHE MATEMAaTHYECKOTO0 MBIIUICHHS W HWHTYHMIHH, TBOPYECKHX
cnocobHoCTell Ha ypoBHE, HEOOXOAMMOM Ui MpPOAO/DKEHHS 0Opa3oBaHus W [UId
CaMOCTOATENILHOH JIEATEIPHOCTH B 00JIaCTH MaTeMaTHKH M ee NPHJIOKEeHHH B Oyayineit
npodecCUOHAILHOM JIeSTeTbHOCTH,

e Bocnuranne cpeicTBaMHM MaTeMaTHKH KYJIbTYPHI JHUYHOCTH: 3HAKOMCTBO C HCTOPHEH
pPa3sBHTHA MAaTE€MAaTHKH, 3BOMIOLMEH MaTeMaTHMYeCKMX HJed, MOHHMaHHEe 3HAUYHMOCTH

MaTeMaTHKH JU1d 00LECTBEHHOTO Iporpecca.
TPEBOBAHMSI K YPOBHIO IOATI'OTOBKH YYAILIUXCSA

B pesyibTaTe H3ydeHHs MaTeMaTHKH Ha NMPOPHMILHOM YpPOBHE YYEeHMK N0JIKEH

3HATH/ IOHHMATh:

® 3HAYECHHE MAaTEeMaTHYeCKOH HaYKH Uit pEIICHKA 3a/1ay, BOSHHKAIOIIUX B TCOPHH H
MPaKTHKE; IHPOTY H OrPaHHYCHHOCTS IPHMEHECHHUA MaTeéMaTHYECKHX METOIOB K aHalu3y
H HCCJIENOBAHHIO MPOIIECCOB H SIBJICHUI B NOpUpoac u OGH.IGCTBG;

® 3HAYeHHE NPAKTHKH M BOINPOCOB, BO3HHKAIOIIMX B caMoOil MaTeMaTuke, s
(opMHpOBaHHS H Pa3BUTHS MaTeMaTHYECKON HAYKH;,

® HICH pAcCHIHPEHHS YHCIOBBIX MHOXECTB Kak cnocoba NOCTPOCHHA HOBOIO
MaTeMaTH4YECKOro amnmnapara i PEeIICHHA NPaKTHYCCKHX 3aJa4y W BHYTPEHHHX 33/a4
MaTEMAaTHKH,

® 3HauYCHHE HIEH, METOJIOB H PE3yJIbTATOB aIredphl H MaTEMaTHYECKOTO aHAIH3a i
NOCTPOEHHS MoJieNielt peaibHbIX NPOLIECCOB H CHTYAIIHIA;

® BO3MOXKHOCTH T€OMETPHH JUIsd OITHCAHUA CBOHCTB PEUIBHBIX TIPpEAMETOB H HX
B3aHUMHOT'0O pacnoiOKCHHA,

L4 YHI/IBCpCZ]J]bHBIﬁ XapakTep 3aKOHOB JIOTHKH MareMaTHUYCCKHX paCCY}K.HeHHIvU!, HX
IMPUMEHUMOCTE B pa3JIMYHBIX o0yacTsx yenoBe4ecKoi JCATCIBHOCTH,

® pajnuyue TpeOOBaHMH, NPENBABIAEMBIX K J0OKA3aTeIbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COIMAIbHO-IKOHOMHYECKHX H TYMaHUTapHBIX HayKax, Ha MPaKTHKE;

® DpOJIb AKCHOMATHKH B MaTeMaTHKE; BO3MOXXHOCTh NOCTPOCHHA MaTeMaTHYCCKHUX
TCOp}’Iﬁ Ha AKCHOMATHYECKOU OCHOBE; 3HAYEHHE AKCHMOMATHKH IS APYIrHX obnacrei
3HAHWUA H 0TI IIPaKTHKH,

® BCPOATHOCTHBIH  XapakTep pa3iMyHBIX [POIECCOB M 3aKOHOMEPHOCTEH
OKpPYXaloIlero Mupa.
JJ1eMeHTHI TEOPHH MHOKECTB H MaTEMATHYECKO# JJOTHKH

Yuamuiics 10/1KeH yMeTh:



CBODOIHO ONEPHPOBATH ITOHATHAMH: MHOXECTBO, NYyCTOE, KOHEYHOEe H OeCKOHEYHOoe
MHOJKECTBA, IOJIMHOXKECTBO, lIepeceyeHne, 0O0beIMHEHHE H Pa3HOCTh MHOMXKECTB;
NPHMEHATL YHCIIOBBIE MHOXECTBA Ha KOOPJIMHATHOH MpSAMOM: OTpPE30K, HHTEpBal,
MOJYHMHTEPBAJl, IIPOMEKYTOK C BBIKOJIOTOH TOYKOH, rpaduyecKkoe Ipe/iCcTaBiIeH e
MHOJKECTB Ha KOOPJAMHATHOH IUIOCKOCTH;

NIPOBEPATH NPHUHAIEKHOCTD IEMEHTA MHOXKECTBY;

HaXOJUTh IiepeceycHHe H 00BEIMHEHHE MHOXECTB, B TOM HYHCJIE IIPEACTaBIEHHBIX
rpaguyecky Ha YHCIOBOH MPAMOI U Ha KOOPIMHATHOM TIOCKOCTH;

3a/laBaTh MHOXKECTBA MTEPEYHCIIEHHEM H XapaKTePHCTHYECKHM CBOHCTBOM;

OIIEPHPOBATh MOHATHAMH: YTBEP)KACHHE, OTPHIIAHHE, YTBEPXKICHHE, HCTHHHBIE H JIOJKHBIE
YIBEep:KICHHS, MpHYHHA, CJEACTBUE, WYaCTHBIH ciyuyaii oOmero yTBEpXKAEHHS,
KOHTPIIpUMED;

NPOBOAMTH J0KA3aTeIbHBIE PACCYXICHU 1151 000CHOBAaHHA HCTHHHOCTH YTBEPKICHHIA;
OIEepPHPOBATh MOHATHEM ONpe/Ie/IeH s, OCHOBHBIMH BHUIaMH OINIPEIENICHHH H TEOPEM;
MOHHUMATh CYTh KOCBEHHOT'0 J10Ka3aTesIbCTBa;

ONEpHPOBATH MOHATHAMH CYETHOTO H HECYETHOIO MHOXKECTBa,;

NPUMEHATL METOJ MaTeMaTHYeCKOW MHIAYKLUHH JUIS [POBEACHHS PACCYXJEHHH M

JA0Ka3aTeJIbCTB NPH PEIICHUH 3a/1a4.

B noBceaHeBHOIM XKH3HH H NIPH H3Y4eHHH APYIHX Y4eOHBIX NPeIMETOB:

HCIIOIb30BaTh YHMCJIOBLEIE MHOMKECTBA Ha KOODAMHATHOH NpAMOM M HAa KOOPAHHATHOM
IUIOCKOCTH JUIsl OTNIHCAaHHS peasbHBIX MPOLECCOB U ABJICHUIA;

NPOBOIMTbL [OKa3aTeIbHbIE PACCY:KACHHS B CHTYyalHAX IOBCEJHEBHOH JXU3HM, IpH
pellIeHUH 3a/1a4 U3 PYTHX MPeMETOR;

HCIIOJIb30BAaTh TEOPETHK — MHOXKECTBEHHBIH H3bIK H S3bIK JIOTHKH JUIS OMHCAHHSA

peabHBIX IIPOLIECCOB U SBTICHHIL, IIPH PEIICHUH 3a1a4 APYTHX Y4eOHBIX NpeIMeTOB.

Yucna n BbIPAKECHHA

Yuyamuiicst 10KeH yMeTh:

CBOOOJHO ONEPUPOBATH INOHATHAMH: HATYpallbHOE YHCIO, MHOXECTBO HATYpPaIbHBIX
yucesl, OOBIKHOBEHHas ApoOb, CMEIIAHHOE 4YMCJIO, PAlMOHATIBHOE YHCIIO, MHOMKECTBO
palMOHAIBHBIX YHCEJ, HPPAlHOHAIBHOE YHMCIO, KOPEHb CTENEHH II, ACHCTBHTEIbHOE
YHCI0, MHOXECTBO JAeHCTBHTENBHBIX 4YHCEd, [IeOMeTpHYecKass HHTeprpeTaus
HaTypalbHBIX YHCET,;



® [OHUMAaTh H OOBACHATE PasHUIY MEXIy MO3HIHOHHOW M HEMO3HIHOHHON CHCTEMaMH
3aNHCH YHUCET;

® [EPeBOAMTDH YMCJIA U3 OJHOM CHCTEMBI 3aITHCH(CHCTEMBI CUHCIIEHHSA) B IPYTYIO;

® [I0Ka3plBaTh H HCIOJNbL30BATh TNPH3HAKH JEIMMOCTH, CYMMBl H TPOH3BEIACHHS MpH
BBINOJIHEHUH BEIUKCIICHUH W PEllieHHH 3a/1ay4;

® BBINOJIHATE OKPYIJIEHHE palMOHATBHBIX M HPPAMOHANBHBIX YHCEN C 3a/aHHOM
TOYHOCTBIO;

CpaBHHBATh NCHCTBUTENIbHBIE YHCTIA PA3HBIMH crIOCO0aMH;

YHOPSIOYMBATE YHCIIA, 3aTIMCAHHbIE B BHJIe OOBIKHOBEHHOH U JIeCATUYHOM Apo0H, Yucia,
3aITHCaHHBIE C HCITOJIb30BAHHEM apU(METHUECKOTO KBAaJIpaTHOTO KOPS, KOPHEH CTeleHH
0oJb11IE BTOPOI;

e mnaxoaute HOJI n HOK pasubMH cnocofamu u HCNOJIB30BATh X NIPH PEILICHUH 3a1ay;
BBITIOJIHATE BEIYHCIICHHS W NPeoOpa3oBaHus BbIPAKEHHH, coIepKalliuX AeHCTBUTEIbHbIE
YHUCJIa, B TOM YHCIIe KOPHH HaTYPalIbHBIX CTENCHEH;

® BBHINOJHATE CTaHJAPTHBIE TOXKIECTBEHHBIE IpeoOpa3oBaHHsl TPUTOHOMETPHUECKHX,

norapu(MHYECKHX, CTETIEHHBIX, HPPALMOHATBHBIX BBIPAKEHHH;

CBOOOIHO ONEPHPOBATH YHCTIOBBIMH MHOXKECTBAMH TIPH PEIICHHUH 3a1a4;

IIOHHMATh IPUYHHBI 1 OCHOBHBIE HJIEW PACIIMPEHHs YHCIOBBIX MHOMKECTB;

BaJICTE OCHOBHEIMHU MOHATHAMH TEOPHH JETUMOCTH IPH PEIIeHHH CTaHAApPTHAIX 3a/ay;

HMeETh 0a30Bble MPEJICTABICHUA 0 MHOXKECTBE KOMIUIEKCHBIX YHCE;

CBODOJIHO  BBIIOTHATE ~ TOXKAECTBEHHblE MPeo0pa3oBaHHMA  TPHIOHOMETPHYECKHX,

JOTapU(MHUYECKHX, CTETICHHBIX BBIPAXKEHHIA;

B1aneThk popmynoii GuHoMa HeroToHa;

NPHMEHATH NPH PEIIEHUH 3a1a4 TeopeMy o JTHHeHHoM npeactasnennn HOJI, Kuraiickyro

TeopeMy 00 ocratkax, Manyro Teopemy @epma;
® TpPHUMEHATH NIPH PELICHHMH 3a7ay LEnHble ApoOH, MHOTOWIEHBI ¢ ACHCTBUTENLHBLIMH H

LEeJIBIMU Ko3hUIHeHTaMH;
® BIAJeTh NOHATUAMH: IPHBOJMMEIE H HENPUBOAHMBIE MHOTOWIEHBI, IPHMEHSATH HX IIPH
pelIeHUH 3a/1ay;
® TNpPUMEHATH NMPH pelleHrHd 3ana4 OCHOBHYIO TeopeMy anreOpbl;, mpocteifinne GpyHKIHH
KOMIUIEKCHOM NIEpEMEHHOM Kak reoMeTpHYecKre peoOpazoBaHus.
B nosceqHeBHOI JKH3HH H NPH H3YYeHHAH APYrUX Y4eOHBIX NPeIMETOB:

®  BBINOJHATE H OOBACHATEL Pe3y/IbTaThl CPABHEHHS PE3yIbTATOB BEIYUCIICHHM NIPH PEILEHHUH
NPaKTHYECKHX 3a]a4, B TOM YHCJIe NPHOIHKEHHBIX BBIVMCIICHHM, HCTIONB3YS pa3sHbie
CIOCcOOBI CpaBHEHUH;

®  3aIMCHIBaTh, CPABHUBATH, OKPYIJIATEH YACIOBBIC JaHHBIE;

®  KCIONB30BaTh PeanbHbie BETHYHHBI B PA3HBIX CHCTEMaX H3MEPEHHS;

® COCTaBIATH W OLIEHWBAThL Pa3HbIMH CNOCOOAMH YHCIIOBBIC BBIDRKECHHUS MMPH pPEIIEHHH

HOPakTHYECKHX 3a7a4 | 3a7a4 U3 JPYIrux yqe6nmx MpeIMETOB.

YpaBHeHHS B HEPABEHCTBA
Yuamuiics 10/1KeH YMeTh:



cBOOOIHO OIIEPHPOBATh NOHATHAMH: ypaBHEHHE; HEPABEHCTBO; PABHOCHJIBHBIE YPABHEHHS
¥ HEPABEHCTBA, YPaBHEHHS, ABJIAIOLIECECS CJIEACTBUEM APYTOro ypaBHEHHS; YpaBHEHHS,
PaBHOCHJIBHBIE HA MHOXKECTBE; PAaBHOCHJIbHBIE NTPpeoOpa30BaHis YPaBHEHHIA;

peliaTh pasHeie BHbl YPABHEHHI H HEPABEHCTB M MX CHUCTEM, B TOM YHCJIE HEKOTODEIE
YPaBHEHHS TPeTeH H 4eTBEPTOH cTeneHeH, ApoOHO- pallHOHAILHBIC U UPPALHOHAIIBHEIE,
OBJIAJIETh OCHOBHBIMH THIIAMH I0KAa3aTEJ/IbHBIX, JIOTapH()MHUYECKUX, HPPAHOHATBHBIX,
CTENIeHHBIX YPABHCHMH H HEPaBEHCTB M CTAaHJAPTHBIMH METOAAMH HX pELIeHHH H
NPHMEHATE UX IIPH PELICHMH 3a/1a4;

NpHMEHATE TeopeMy be3y K perneHuio ypaBHEHHIH;

IPUMEHATE TeOpeMy BHera /Ui pelneHus HeKOTOPBIX ypaBHEHHH CTENeHH BhIIlIE BTOPOH;
MOHMUMATh CMEBICT TEOPEM O PaBHOCHJBHBIX M HEPABHOCHIBLHBIX IpeoOpa3oBaHMsX
YPaBHEHHH U yMETh HX JOKa3bIBATh;

BBIOMPATE METOJ pellieHHs H 00OCHOBBIBATh CBOi BBIOOD;

HCTOJIB30BATh METOJ HHTEPBAIOB /Ui PELUCHHS HEPaBEeHCTB, B TOM 4YHcle APoOHO —
palMOHANBHBIX U BKIIIOYAIOIIHX B ce0s HPPAllMOHATbHBIE BBIPAKEHHS;

pewars anrebpanyeckHe ypaBHEHHS W HEpaBeHCTBA W MX CHCTEMBI C NapaMeTpaMH
anrebpandeckuM M rpadHyecKHM METOIaMHu;

BJIJIETh Pa3sHBIMH METOAAMH JI0KA3aTeNbCTBA HEPABEHCTB;

peliaTs ypaBHEHHs B [IEbIX YHCTIAX;

1300paxaTh Ha IUIOCKOCTH MHOXECTBA, 3a1aBAeMble YPABHEHHUAMH, HEPABEHCTBAMHM M HX
CHCTEMAMH;

cBOOOMIHO MCIOIB30BaTh TOXIECTBEHHBIC NpPeoOpa3oBaHus IPH pPElieHUH YpaBHEHHi u
CHCTEM YpaBHEHMIA;

CBOOOZHO ONpeleNsTh THI W BBHIOMpPAaTh METOJ pEIIEHHs IOKAa3aTeNbHbIX X
norapuMUYECKUX YPABHEHWH M HEPaBeHCTB, HPPALUMOHAIBHBIX YPaBHEHHM U
HEPABEHCTB, TPHTOHOMETPHYECKHX YPaBHEHUH U HEPABEHCTB, HX CHCTEM;

CBOOO/IHO pelIaTh CUCTEMBI IMHEHHBIX YpaBHEHHIA;

pelaTh OCHOBHbIE THIIBI YPABHEHHH H HEPABEHCTB C MapaMeTpaMH;

OPUMEHATH NTPH pelleHnH 3a1a4 HepaBeHcTBa Komn —ByHskoeckoro, Bepuym.

B noBceqneBHOH JKH3HH H NIPH H3Y4eHHH JAPYTHX Y4eOHBIX NIPEAMETOB:

COCTaBJIATh W peIlaTh YpaBHCHHA W HEPABECHCTBA, UX CHCTEMBI NPH PELICHHH 3a/1ay U3

OPYTHX y4eOHBIX MpeIMETOB;



BBITIOJIHATE OLEHKY NPaBAonoto0Hs pe3yIbTaToB, MOMYYaeMbIX [IPH PEICHUH Pa3THYHBIX
yYpaBHEHHIH, HEPABEHCTB, HX CHCTEM, IPH PELICHUH 3a/1a4 U3 APYTHX YUeOHBIX NPEIMETOB;
COCTaBJIATH M PELIATh YPAaBHEHUs M HEPAaBEHCTBA C MapaMeTpaMH MPH PEIIeHHH 3a1a4 U3
ApYIuX yueOHBIX IPEIMETOR;

COCTaBIATh YpaBHEHHE, HEPABEHCTBO MIIM HMX CHCTEMY, OIIMCHIBAIOIIME PEaIbHYIO
CHTYALMIO WIH NPHKJIAJHYIO 3a7a4y, HHTEPIIPETHPOBATH MOJYYEHHBIE PE3YIIbTATHI;
HCIIONB30BaTh [IPOrpaMMHBIE CPeJICTBA NIPH PEIIEHHH OTAENbHBIX KJIACCOB YPaBHEHHUIT H

HEPABCHCTB.

OyHKnHU

Yyamniics J0/I5KeH YMETh:

BIAZETh MOHATHAMH: 3aBUCUMOCTD BEIWYHH, QYHKIHA, apryMEHT U 3HA4YeHHE QYHKIIMH,
obrnacte  ompeneneHHMs W MHOXECTBO  3HA4eHHH  (QYHKUHMH, TPOMEXYTKH
3HAKOMOCTOSHCTBA, BO3pacTaHHE HAa YHCIOBOM MPOMEXYTKe, YObIBAHHE Ha YHCIIOBOM
NIPOMEXYTKE, HauboJIbIIee U HAaMMEHbLIee 3HAUeHHS QYHKLHHM Ha YHCIIOBOM IPOMEXYTKE,
nepuoandecKas QYHKIMS, Nepuo, Y€THas U HeuéTHas GYHKIHH; YMETh NPHMEHSATh 3TH
TIOHATHSA TPH PEHICHHUH 3a/aY;

BIIAIeTh TOHATHEM: CTeneHHas (yHKUHsA; CTpoHTH €€ rpadMKk H YMETh NPUMEHSTH
CBOHCTBA CTENEHHOH (QYHKLUHMH IPH PELICHHH 3a1aY;

BJIAZIETh IOHATUAMU: TOKa3aTeabHas GYHKIHS, DKCIIOHEHTA; CTPOHUTH UX IrpaduKu H yMeTh
IpUMEHATH CBOHCTBA NoKa3are/bHOH QYyHKIHH NPH pElIeHUH 3a1ay;

BIIafIeTh MOHATHEM: IorapuMHUYeckas QYHKIHA; CTPOHTE €€ rpaMk H YMETh IIPHMEHSTh
cBOHcTBa JorapudmMuueckod GyHKIMH NPH PEIICHHH 3a/1aY;

BIIAZIETh TOHATHEM: TPUTOHOMETpHYECKHE (YHKUHH, CTPOUTH HX TpadHKu H yMEThb
IIPUMEHATE CBOMCTBa TPUIOHOMETPHUYECKHX (DYHKIIMH NPH PELICHHH 33124,

BIIAJIETh NTOHATHEM: 0OpaTHas QyHKIIHA; MPUMEHATh 3TO MOHATHE IIPH PEIICHHH 3a/1ay;
IPAMEHATL IPH pelIeHHH 3aJja4 CBOMCTBA (YHKUHH: YETHOCTh, NEPHOIHMYHOCTS,
OTPaHHYEHHOCTD;

IPUMEHATH TIPH PEIICHUH 3a/1a4 NpeodpazoBaHus rpadUKoB (pyHKIHI;

BIAJETh  MOHATHAMH:  YMCJIOBBIE  TOCJENOBATEIbHOCTH, apudMeTHUecKas H
reoMeTpHYecKas IporpeccHi;

NPUMEHATh IIPH peIIeHHHM 3aJay  CBOHCTBA M INpH3HaKH apH(MeTHYECKOH W
reOMeTPHYECKOH MporpeccHii;

Bﬂa}lCTB IOHATHEM: aCHMIITOTA; YMETh €0 NPUMEHATE [IPH PELICHHH 3aJa4,



e [lpuMeHATs METO/BI pelieHHs NpocTeHmuX TuddepeHIHaTbHbIX YPABHEHHHA TIEPBOTO H

BTOpPOTO TOPSIKOB.
B noBceaneBHO# JKH3HH M NPH H3YHEHHH APYTHX Y4eOHBIX PEAMETOB:

® onpeaenaTh o rpagukaM M HCIONb30BaTh UL PEIUCHHS NPHUKIAIHBIX 33124 CBOMCTBA
peanbHBIX IPOIECCOB M  3aBHCHMOCTeH(HauOosblie M HaWMEHBINHE 3HAYEHHS,
NPOMEKYTKH BO3pacTaHHs M yOBIBaHMS, ITPOMEXYTKH 3HAKOMOCTOSIHCTBA, aCHMIITOTEL,
TOYKH nepernda, nepuoj M T.11.), HHTePIpeTHPOBaTh CBOHCTBA B KOHTEKCTE KOHKPETHOM

npakmqecxoi—i CHUTYAIIHH,

® OIpENeNATh MO rpadukaM NpocTeilnie XapaKTePHCTHKH TEPHOAHYECKHX MPOLIECCOB B

OHOJIOTHH, SJKOHOMHKE, MY3bIKe, PaTHOCBS3H H T.I1.
TexcroBbie 3axa4n
Yuammiicsi 10/KeH YMeTh:

e pellaTh pazHbIe 3aJ]a4H TMOBHIICHHOH TPYIHOCTH;

® QHAIM3UPOBATL YCJIOBHE 3a/1aud, BHIOMpATh ONTHMAIBHBIA METO] pEIUeHHs 3a/adqH,
paccMaTpuBas pa3JIHYHbIE6 METO/IBI;

® CTPOMTh MOJEJIb pEHIEHHs 3aJa4yM, NPOBOJAUTH JIOKa3aTe/lbHble PACCYKICHHUS IPH
pELIEHHH 3a1auH;

e pelarb 3aaa4d, TpeOyromue mepebopa BapHaHTOB, IPOBEPKH YCJIOBHIl, BbIOOpa
ONITHMANIBHOTO Pe3y/ibTaTa;

® aHaJM3HpPOBATH H HHTEPIPETHPOBATE IOMYYECHHBIC PCIIEHHAA B KOHTEKCTE YCIIOBHA 3a/1a4yH,

BI)I6HIJE1TI: pELICHUs, HC IIPOTUBOPEYAILHE KOHTCKCTY,

® [IE€PEBOJHTL NPH PEIICHHH 3ajaudl MH(POpMALUIO U3 OHOH (GOpMBI 3aIMHCH B JPYTYIO,

HCII0/IE3Y4 IIPH HEOOXOAMMOCTH CXEMBI, TaOIHIILL, TpaduKH, THArPAMMBIL.
B noBcenneBHO JKH3HH M NIPH H3YYeHHH IPYTHX Y9eOHBIX MPEIMETOB:
® pelaTh PaKTHYECKHE 3aja4H U 3a[]a4yd U3 JIPYTUX IIPEIMETOB.
Hceropust 1 MeToABI MATEMATHKH
Yyamuiics 10/1KeH YMeTh:

® HMETh IIPEACTABJICHHE O BKJIalC BBIOANOIMIAXCA MATEMATHKORB B Pa3BHTHE HAYKH,

¢ [OHUMATh POJIb MATEMATHKH B PAa3BUTHH POCCHH;



® HCIO0Jb30BaTk OCHOBHBIE METOIbl [0Ka3aTelIbCTBA, NPOBOIHTHL [JOKa3aTe€IbCTBO H
BBINIOJTHATE OTNIPOBEPKCHHE,

® [IpUMEHATE OCHOBHBIC METOBI PCIICHUA MAaTEMaTHYECKHX 3a/4a4,

® Ha OCHOBC MarcMaTHYCCKHX SHKOHOMCpHOCTCﬁ B MIPHUPOJE XapaKTEPH30BaTL KpacoTy H
COBEPIICHCTBO OKPYKAaKOUWIEro Mupa u HpOHBBEI{eHHﬁ HCKYCCTBaA,

¢ JIPHMEHATH npocreﬁmﬂe IIporpaMMHBIE CPEACTBA H 3JIEKTPOHHO — KOMMYHHKAITHOHHBIC
CHCTEMBI IIPpH PELHICHHH MAaTEMATHYCCKHX 3a1a4;

@ II0JIb30BaThCA NMPHKIAAHBIMU ITpOrpaMMaMy H MporpaMMaMH CHUMBOJIBHBIX BBIMHMCJIEHHH
14 UCCIICHOBAHHA MaTECMaTHYECKHUX 06%81('1‘08',

® IIpUMCHATL MaTEMaTHYEeCKHE 3HAaHHS K HCCICIOBAHHKO OKPYKAKIIEro ana(

MOJIEIMPOBaHHEe PHU3MYECKHUX MPOLECCOB, 3a1a4H SKOHOMHKH ).
Yucnosbie H OykBeHHbIe BbIpazkenus. Hayana MaTeMaTH4eckoro anamsa.
Yyamuics 10/10KeH YMeTh:

®  BBHINOJHATH apHPMETHUECKHE ICHCTBUS, COYeTasi YCTHbIE H THCbMEHHBIE IPUEMBI,
NIPUMEHEHHE BLIYMCIINTENbHBIX YCTPOHCTR; HAXOAUTE 3HAYEHHE KOPHS HATYPaIbHON
CTENEHH, HCIONB3Ys IIPH HEOOXOJUMOCTH BBIYHCIUTENLHBIE YCTPOHCTBA; MOB30BaAThCS
OLIEHKOH M NPUKUAKOH NPH MPAKTUYECKHX PACYETAX; BHINIOJIHAT JEHCTBHS C
KOMIUIEKCHBIMH YHCIIAMH, M0JIb30BATHCA TE€OMETPHYECKOM HHTEpIIpETaIlHEeH
KOMILIEKCHBIX YHCeJI, B IPOCTEHIINX CIIy4YasX HaXOAUTh KOMILJIEKCHbIE KOPHH
ypaBHEHHH ¢ AeHCTBUTENbHBIMH KO3 PHULIMEHTAMH.

® [POBOJHMTH 110 U3BECTHHIM (OpPMYJaM M IpaBHaM npeoOpa3zoBaHus OYKBEHHBIX
BBIPAXXEHHIA, BIJIIOYAIOLIMX CTEIIEHH U TPUrOHOMETpHYECKHE (PYHKIMH;

®  BBIYMCIATH 3HAUYCHMs YUCIOBBIX H OYKBEHHBIX BBIP@KCHHI, OCYIIECTBIIAA HEOOXO{UMEIE
MOJICTAHOBKH M MpeoOpa3oBaHus.
Hcenoas3oBaTh npHoOpeTéHHBIE 3HAHAS M YMEHHS B IPAKTHYECKOH IeATEILHOCTH H
NMOBCeIHEBHOH KM3HM [JISl PELICHUS NPHKIAJHBIX 33134, B TOM YHCIE COLMAIbHO-
3KOHOMHYECKMX W (u3Myeckux — Ha Haubosplllee M HaWMEHBIIEE 3HAYEHHs, Ha

HaX0XIE€HHE CKOPOCTH H YCKOPEHHS.
Yuamuiics 10/15KeH YMeTh:

® pelaTth l'Ip()CTﬁﬁH.[HG KOMGHH&TOPHLIG 3ajJjaqyd METOJA0M nepeGopa, a TaAKKE C

HCIIOJIb30BAHHEM H3BECTHBIX (hOopMy, TpeyronbHuka [lackans;



®  BLIYHCIATE K02(dHLIHEeHTh! 6MHOMa HptoTOHA 10 dopMynie U ¢ HCIOIB30BaHHEM
TpeyroneHuka [lackans;

® HCNOJIB30BATh MPHOOPETCHHEIC 3HAHUA H YMEHHS B IPAKTHYECKON NEATeNIbHOCTH H
IIOBCEIHEBHOM JKU3HH /71 aHAIA3a PEAIbHBIX YHCJIOBBIX JIAHHBIX, TIPEJICTABICHHBIX B
BHJE AuarpamMM, rpadHKos;

® B IIPOCTEHIIHX CIIydYasX BBIYMCIATH IJIOLIAIH C HCTIOJIB30BAHHEM NIEPBOOOPA3HOI;

®  BBLIYHC/ATH IPOU3BOJHBIE U NIEPBOOOPA3HBIE 3IEMEHTAPHBIX (PYHKIIMIA;

® HCCJIEN0BATh B NPOCTEHIINX ciiydyadx ¢GyHKIMH HAa MOHOTOHHOCTD, HAXO0JUTh HAaHOOJIbIIIHE
¥ HAUMEHBIIHE 3Ha4eHUs QYHKIHA,

® CTpOMTb TpaMKH MHOTOWIEHOB M TNPOCTEHUIMX paUMOHANBHBIX OQYHKIHHA ¢
HCIIOJIb30BaHUEM anllapaTa MaTeMaTHYeCKOro aHaIH3a;

®  BBIYHCITH B IPOCTEHINMX CIIy4asX IJIOMANHM C HCIOIb30BaHHEM NepBO0OPazHOH;

®  BbIYHCIIITH HEONPEIENIECHHBIH HHTErpal METOI0M 3aMEHBI TIepEMeHoit U
HHTErPUPOBAHHEM T10 YaCTAM;

e  pewats npocreire nuddepeHnHATbHBIE YPABHEHHS.

Copeprxkanue ydeOHOro npeaMera.

D1eMeHTBI TEOPHH MHOMXKECTB H MaTeMATHYECKO JJOrHKH

[TonatHe MHOXecTBa. XapaKTePUCTHYECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, ITYCTOE, KOHEYHOE,
OeckoHeyHoe MHOecTBa. CnocoObl 3ajaHus MHOXeCTB. [lommuOXKecTBO. OTHOMICHHS
NPUHANJIEKHOCTH, BKJIIOYEHHs, paBeHcTBa. Onepauyu HaJl MHOMKECTBaMH, UX HIUIFOCTPAIHH C
NOMOLIBIO KpyroB Ditepa. CuéTHbIC U HECUETHBIE MHOYKECTBA.

HcTtuaHBIE M JIOXKHBIE BBICKA3bIBaHHSA (YTBEDXKIEHHS),ONEpallid HaJ BBICKA3bIBAHHUSMH.
KBaHTOpEI CylIECTBOBaHHS H BCEOOLTHOCTH. AnreOpa BBICKa3bIBAHHH.

3akonel sorHkd. (OCHOBHBIE JIOTMYECKHE TipaBWia. PelleHue JOrMYecKMX 3a1ad ¢
HCIIOJIb30BaHHEM KpYros Diinepa.

Ymozakmouenusa. OOocHOBaHHE M J0Ka3aTeJIbCTBO B MareMaTHKeE. OHpeI[eJIeHHf:[. TEOPEMBIL.
BH,E[I)I JIOKa3aTenbCcTB. MartemaTHueckas HHAYKIIHA. yTBEp)K,I[EHHHZ 06p3.TH06 JaHHOMY,
IPOTHBOIIOIOMKKHOE, OGPEITHOC INPOTHBOIIOJIOXHOMY. Hpnsﬂax H CBOICTBO, HeoOXxoauMoe
JOCTAaTO4YHOE YCIIOBHA.

Yuciia i BeIpakKeHUs

MHuoxecTBa HaTypallbHBIX, LE€IbIX, palHOHaIbHbIX, JNeACTBUTENBHEIX 4YHCeNl. MHoxecTBo
KOMIIJICKCHBIX HHCEJL. ﬂeﬁCTBHH C KOMILICKCHBIMHU YyHCcIaMu. KoMniekchno COIIPsAXKCHHEBIC YHCIIA.
MOlIy.TIL H apryMmeEeHT 4HcCJia. TpHFOHOMCTpH‘-IGCKaSI d;)opma KOMITJIEKCHOI'O 4YHC]Ia.

Pangnannas Mepa yria. TpuroHoMerpudeckas OKpYXHOCTb. CHHyC, KOCHHYC, TaHreHC H
KOTaHreHc 4ucna. TpuroHomerpudeckue GOpMYyIbl TNPUBEIACHHS H CIOXEHHS, (DOPMYIIbI
ABOHHOro M nojosuHHOro yria. IIpeobpazoBaHMe cCyMMbl W PasHOCTH TPHUIOHOMETPHYECKHX
bynkuui B npeobpazoBanue U obpaTHbIe MpeoOpa3oBaHusL.



CteneHb ¢ AefCTBUTENBbHBIM MOKa3aTeneM, cBoHcTBa crenenn. Yucno e. Jlorapudm, cBoiicTsa
norapudma. JlecaTHYHBIH U HATYPATBHBIH TOrapu(MEL.

Toxpnecteennble npeoOpa3oBaHUS TPHIOHOMETPHYECKHX, JIOrapM(PMHUYECKHX, CTEIEHHBIX H
UPPALHOHANBHBIX BRIPAXKEHHIH.

Meroa maremaTHueckoil HHIYKIIHH,

Ocnosnas TeopeMa apudmeruku. OctaTku U cpaBHeHus. Anroput™m Epkinpa. Manas teopema
®epma. CHCTEMBI CYHMCIIEHHS, OTIIMYHBIE OT AecATHYHbIX. DyHKima Ditnepa. Yncno u cymma
JenUTenel HaTypaIbHOTO YA,

OcHoBHas TeopeMa a.!'ll"erBI. HpHBO)lHMbIG H HCIIPHBOOHMBIE MHOTI'OYWICHEI. CHMMeTpH‘{BCKHe
MHOTI'OYJICHBEI. ]_IC.HO‘{HCHEHHBIC M LCJIO3HAYHBIE MHOI'OYJICHBI.

YpaBHeHHS 1 HEPABEHCTBA
VpaBHeHue, ABAAIOUICECS CIEACTBHEM JPYroro, YpaBHEHHs PaBHOCHMIIBHBIE HA MHOXECTBE,
PaBHOCHJIbHBIE PE0OPA30BaHUs YPaBHEHMIA.

TpHFOHOMBTpH‘-IeCKHe, NOKa3aTCJIbHBIC, HOFapH(I)MHqE?CKHe H HppallHOHAJIBHBIC YpPAaBHCHHA H
HCpaBEHCTRA.

METOI{ HHTEPBAJIOB AN pCUICHHA HEPAaBCHCTB. Fpadmtlecxne METOJbI PCIICHUA ypaBHeHHﬁ H
HEPaBCHCTB, COACPKAIIHUX NEPEMECHHYHO 10 3HAKOM MOIYIIA.

Cucremsl TpuroHomerpuMecTo /st GOPMYJIbLYSCKHX, MOKA3aTeNbHBIX, JTOrapu()MUUYECKHX H
HPpaALUOHANBHBIX ypaBHEHHH. CucreMBl  TPHTOHOMETPHYECKHX, [IOKa3aTeNbHBIX,
norapuGpMUUECKHX U UPPALMOHATIBHBIX HEPABEHCTB.

YpaBHeHus, CHCTEMBI ypaBHEHHH ¢ napamerpaMu. HepaBeHcTBa ¢ mapameTpamu.

Penienve ypaBHeHHMH CTENeHH BbILLIE BTOPOH CHEIMAIBLHBIX BHIOB. (popMyisl Buera. Teopema
besy. lnodantossl ypaBHeHus. Pelienue ypaBHeHHe B KOMIUIEKCHBIX YHCIIAX.

Hepasencrsa o cpeanux. Hepasencrso bepuymim.
POyHKUHH

@ynkuus U €€ cBoicTBa; HYTH QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA ,MOHOTOHHOCTb.
HauGoneiiee v HauMeHblee 3HaueHns GyHkuun. [lepuonnueckas GyHKIHS U €€ HAUMEHBIIHH
nepuon. YerHsle U HeyeTHble QyHKIMH. PyHKUMM «IpoOHas yacTh yucia» y={X} u «uenas
yacTs 4Hcaa» y=[x]

B3auMnro oOparnbie dyHkuun. I'padukn B3auMHo oOpaTHbIX QyHKuuit. TpuroHoMeTpuveckue
GyHKIHMM YHCIOBOrO apryMeHTa y=sinx, y=cosx, y=tgx, y=ctgx. CBoiicTBa W rpaduxu
TpUroHomeTpuyeckux GyHknui. OOpaTHble TPUrOHOMETpUYECKHe (DYHKIMH, HX [IABHBIE
3HaYeHus, cBOicTBa U rpaduKu.

CrenenHas, mokasatelbHas, Jorapu(Muueckas QYHKIHH, HX CBOHCTBA M rpadMKH.



IIpeobpazosanus rpadukoB (QyHKIUMH: CABHI, YMHOXEHHE HA YHCJIO, CHMMETPHUS
OTHOCHTEJIBHO KOOPJIMHATHBIX OCell U Hayaa KOOPIHHAT. .

IIpousBoanas

Onpenenenne 4MCIOBOH MOC/ENOBATENLHOCTH W crioco0wl ee 3ananus. CBoicTBa
YHCJIOBBIX TOcienoBarenpHocTel. Onpenenenne npenena nocieaosarenbHocTd. CBONCTBa
CXOJINMXCS OCNIE0BaTeIbHOCTEH. Briyncnenue npezaenos nocnenosarenbuocreit. Cymma
OecKoHEuHOH reomeTpHueckoi nporpeccuu. IIpenen dbyukuuu na 6eckoneunoctu. Ipenen
¢bynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue Gpysxuun. 3agauu, NpUBOIAIINE K
TIOHATHIO POU3BOAHOMH. OnpeseneHne NPou3BOAHOH. AITOPHTM OTHICKAHHSI TIPOM3BOIHOIM.
@opmyasl nuddepennuporanus. [Ipasuna muddepenuuposanus. [TousTHE NIPOU3BOIHOI n-
ro nopsaaka. [luddepennuposanmne caoxuoit ¢ynkuuu. [uddepenuuposanne obparHoii
¢ynxuuy. YpapHeHHe KacaTeNbHOH K rpaduKy GpyHKIHH. AJITOPUTM COCTABJIEHHS YPABHEHHS
KacareJbHOH k rpaduky pynkuun  y = f(x).

IlpumMenenne TNPpPOM3BOAHOM JUIA JOKa3aTelbCTBA TOXKAECTB H  HEPABEHCTB.
Ioctpoenue rpadpuxos Qpynkumit. [lpuMeHenre npon3BoHOM IS OTHICKAHHS HAHOOIBIINX
M HaWMEHBUIMX 3HAYeHHH HenpepblBHOH (QYHKUMH Ha [POMEXyTKe. 3amaud Ha
ONTHMH3ALHIO.

IleprooOpa3Han u HHTerpa

ITnomans xpuBonuueitHol Tpareuun. [lousTie 06 onpeneIeHHOM HHTETpAJE.
Ilepsoobpasnas. IleprooGpasnele sneMenTapHbIxX (ynkiuii. [[paBuna BeaKcIeHHs
nepsooOpasuex. ®opmyna Helotona-Jlefibruua. [IpumMepsr npuMeHeHHs HHTErpania B
(u3HKe H TeOMETPHH.

KoMiuiekcHbIe YncIa,

KoMrinekcHble yncia U apmpmemqecxne onepanuy HaQ HAMH. Komnnexkchpie yncnaa
H KOOpJHHaTHad INIOCKOCTB. TpHI"OHOMeTpI/I‘ICCKaﬂ QJOPMa 3aluCH KOMIUJIEKCHOTO YHCJIa.
KomnekcHble uymciia | KBaJpaTHBIC YpaBHCHHA. BO3BC,I[€HHE KOMIIJICKCHOI0 4YucJjia B
cTeneHb. M3pneuenue KBaIpaTHOTrO U Kyﬁnqecxoro KOPHA U3 KOMIUICKCHOTO 4YHCIIa.

Kom6unaTopuka 1 BepoOsiTHOCTD.

IlepecTanoBkH, pasMmelmeHHe, coderaHue. Yactora W BeposTHOCTL. ClOXKeHHE
BeposTHOCTEH. [IpaBuiio ymuoxenus. IlepectanoBky ¥ dakropuansl. Beibop Heckonbkux
3sieMeHTOB. bunoM - HetoTon. Ciy4aiinbie cOOBITHS H HX BEPOSTHOCTH.

Conepxanue y4eGHOro mpeamera

« Aaredpa ¥ HayaJIa MaTeMaTH4YECKOro aHaausa» 10 kaacc.
IlosTopenue (4 u)

[IpeobOpazoBanns anrebpanyeckux apobeit. CBOHCTBA CTENEHH ¢ HATYPaJbHBIM IIOKa3aTeleM.

ITporpeccuu.



Beenenne. MHokecTBa, IOrnKa, HHAyKuus BemecTennsie yncia (18 1)
BrickasbiBanus u npeaukatel. Kantopel. CTpykTypa TeopeM.

MHuoxecTpa u onepauuyu Hax HUMH. MeTo MaTeMaTHYECKOH HHIYKIIHH.
OcobeHHOCTH MHOXKECTBA BEIIECTBEHHBIX YHCe)l. MOIHOCTS MHOKECTBA.

YpaBHEHHS ¢ OJ1HOH TepeMeHHON. PaBHOCUIBHOCTS U cliefoBanue. HepapeHncTra ¢ 0qHOI
IIEPEMEHHOM. YpaBHEHHs H HEPABEHCTBA C MOYJIEM.

Heabie uncna (7 4)

I[eneHHe C OCTaTKOM ILICJIBIX YHCEI. CpaBHeHHH. HepeGop OCTaTKOB.

HOJl u HOK nByx neneix uncen. Bzanmuo npocrsie uncina. [Ipoctsie yncina. OcHOBHAs TeopeMa
apupMETHKH.

Mmuorounensi (8 1)

Ilonstre MHOroYwIeHa. MHOrO4IEHH! OT OJJHOH MlepeMeHHON. MeTo/ HeonpeAeIeHHbIX
k03 dunrenTos. [lejieHHe MHOTOYIEHOB C OCTATKOM.

Teopema be3sy u e€ cnencrsus. CoBnaneHue HopManbHOro H QYHKIUMOHATLHOTO PABEHCTRA
MHOTO4WICHOB. MHOTOWIEHBI ¢ HeNbIMH K03 duinenTamu.

Teopema Buera u cHMMETPUYECKHE MHOTOYIEHEL.
OyHxuuu ¥ ux cpoicrea (7 4)

[Tonsatue pynxuu. Crnocobbl 3amanus GyHkimH. ['paduk dynkumn. Hekotopeie s1eMeHTapHbIE
O YHKIHH.

HexoTopele cBoiicTBa (QYHKIMHA: MOHOTOHHOCTH H OKCTPEMYMBbI (YHKIHMH, YETHOCTb H
NEPHOIHYHOCTb.

I"pauyeckoe pemenne ypapHeHuit i HepaBeHCTB. KonuuecTBo KopHeii ypaBaenus f(x)=a.

Komnosuuus ¢ynxuuii. O6parnas ¢yHkius. DineMeHTapHble npeoOpa3soBaHMs IpadHKOB
GyHKIHH,

IToBenenne GpyHkiuK BOIH3H TOUEK pa3priBa U B OeckoHeuHOCTH. [ToHaTHe 06 acuMnTOTaX.

Tpuronomerpus (29 1)

O600menHbIH yro. M3MepeHue yrioB B paadaHax H rpaaycax. Equnuunas
(TpMrOHOMETpHYECKasH) OKPYKHOCTb.

CHHyC, KOCHHYC, apKCHHYC, aDKKOCHHYC. TaHTreHe, KOTAHTeHC, ApKTAHT€HC, ApKKOTAHTEHC.
Tpuronomerpuyeckne Gopmynsl. Meron BecnomorartensHoro aprymenta. [Ipeobpasopanue
TPHTOHOMETPHYECKHUX BBIPAXKEHHHA.

Tpuronomerpuueckue QyHKIHN U UX cBoHcTBa. OGpaTHEIE TPHTOHOMETPHYECKHE (DYHKIIHH.

TpHFOHOMeTpH‘ICCKHe YpaBHEHHA.



Crenenb, KopeHb, Jorapugm (30 1)

KopeHnb npou3BonbHO# HaTypanbHOH crenenu. O0obuenne moHaTus creneHy. Jlorapugm.
CroiicTa torapumoB.

Jlorapupmuyeckas u nokazarenbHas GpyHKIMH.

Pelienne ypaBHeHHH ¥ HEpaBEHCTB, COAEPXKALIMX CTEIIEHHBIE, TOKA3ATEIBHBIE U
norapuMHYECKHE BBIPAXKEHHS, IONB3YACH COOTBETCTBYIOIMMHE ONPEEICHUAMH M CBOHCTBAMH
MOHOTOHHOCTH (PYHKIIHHA.

IIpousBoanas (18 1)
IlepsoobGpasnast u maTErpaJ (9 u)
IloBTOpenue (6 4)

YUEBHO-TEMATHYECKHWM IIJIAH.

Pa6ouas IIporpaMma pacCMaTpHBacT CJICAYIOLICE pacnpeacIcHue y‘le6HOF 0 Marcpuaia

Ne TEMA Konuuectro KoHTtponbsHbIe
n\I1 4acoB paboThl
1 IloBrOopenue 4
2 DNIEMEHTHl TEOPHH MHOXECTB H 18 3
MaTeMaTHYECKOH JIOTHKH
3 Ilensie yncna 7 1
- MHorouneHs 8 1
9 DyHKIUH U UX CBOHCTBA 7 1
6 Tpuronomerpus 29 2
7 CreneHs, KOpeHb, JIOrapupm 30 4
8 IIpousBonHas 18 2
9 Ilepoobpa3nas u nHTErpa 9 1
10 ITorTOpEHHE 6 1
Hroro 136 16

Conepxanue yuebHoro npeamera «Aaredopa» 11 knace.

1. IlloBTopenue (8 uacon)

OcHoBHas1 1eab - MOBTOPHTH H 00OOIMUTE M3ydeHHBbIE BOMPOCH! aireOpwl 3a Kype 10
KJ1acca: OCHOBHBIE TPHIOHOMETpHUYeckre HOpMyJibl, TPHTOHOMETPHUYECKHE (YHKIIMH, OCHOBHEIE
CBOMCTBA  (YHKUHMH, pelneHMe TPUTOHOMETPHYECKHX  YPaBHEHMH M [POCTEHIIMX
TPUTOHOMETPHYECKHX  HEPABEHCTB, JorapudMHUYECKHE  ypaBHEHMS W  HEpPaBeHCTBa,
NOKa3aTeNnbHble YPaBHEHHS U HEPABEHCTRA.

2. DJiIeMeHTBI TEOPHH BepoSITHOCTH (8 Yacor)
Knaccryeckoe onpeneneHue BeposATHOCTH. ['eoMeTpuyeckas M yC/IOBHAs BEPOSTHOCTH.

®opmyna nonHo# BeposTHocTH. Popmyna Baiteca. JluckpeTHbie U clydaiiHbIe BEJIHYHHEL



3. YpaBunenns u HepaBeHcTBa. CucremMbl ypaBHennii (78 gacoB)

O61re METO/IE! pellleHHs YPaBHEHHI H HEPABEHCTB.

PaBHOCHILHOCTL ypaBHeHMHi H HepaBeHCTB. PasHocuibHble mnpeofpazoBaHus
yPaBHeHM#I H HePaBeHCTB.

[lonatne  ypaBHeHusi-ciencTBus. Bo3BeneHue ypaBHEHMS B UETHYIO  CTElEHb.
Horenunposanue norapudmudecknx ypasHeHuil. [IpuBeieHre MONOOHBIX YWIEHOB YPaBHEHHSL.
OcBoGokaeHvie  ypaBHEHHs  OT  3HaMeHaTels.  [IpUMEHEHHME  JIorapH(pMHYEcKHX,
TPUTOHOMETPHYECKHX U JAPYrHX (Gopmyir.

Pelienne ypaBHeHuil ¢ momoumisro cucteM. Ypaeuenus Buaa f(a(x)) = flp (x)). Pewenue
HEpaBeHCTB ¢ nomolnbio cucteM. Hepasenctra Buza f(a(x)) > fif (x))

YpaBHEHHA H HEPABEHCTBA ¢ MOIYJIIMH. MeToI HHTEpPBAJIOB JUIsl HENPEPHIBHBIX (YHKIIHIA.

HMcnonp3oBanue obnactel  CymecTBOBaHHS, HEOTPHLATENLHOCTH, OIPaHHYEHHOCTH,
MOHOTOHHOCTH H 9KCTPEMYMOB (YHKIHH, CBOHCTB CHHYCA M KOCHHYCA IIPH PEIICHUH YPaBHEHHIH
Y HEPABEHCTBR.

Cucrembl ypaBHeHHIH ¢ HECKOJIBKHMH HEH3BECTHBIMH

PasnocuneHoCTh cucTeM. CucteMa-crieicTBie. MeTos1 3aMeHbl HeM3BECTHEIX. PaccyxaeHns ¢
YHCIIOBBIMH 3HAYEHUSAMH NIPH PELIEHUH CHCTEM YPaBHEHUIA.

HppanyonansHble ypaBHEHHS H HEPaBEHCTRA.

[TokasarenbHele ypaBHeHHs W HepaBeHCTBa. JlorapudMuyeckue ypaBHeHHsS H HEPABEHCTBA.

TpuronomeTpuyeckue ypaBHeHHS H HEpaBeHCTBA. MeTO/IbI pelleHHs CHCTEM YpaBHEHH
Metonp pemenus 3a1a4 ¢ apaMeTpoM. Y paBHeHHs, HEPABEHCTBA H CHCTEMBbI € IAPAMETPAMH

YpaBHeHua, HEPABCHCTBA H YPAaBHCHHA € I1apaMETPOM.

4. Komniekcnbie uyncia (4 yacos)

Anrebpauyeckas ¢opMa KoMIUieKcHoro uucia. CONpsikeHHBIE KOMILIEKCHBIE YHCHa.
['eoMeTpuyeckass MHTEpnpeTalmus KOMIUIEKCHOTO 4Ydcna. TpuroHomerpuueckas —Qopma
KOMILIEKCHOTO 4Hcla. KOpHH M3 KOMIIEKCHBIX YHCeN W MX cBoicTBa. KOpHM MHOrousieHoB.
ITokazarenbHas popMa KOMILIEKCHOTO YHCa.

Hrororoe nosropeHue (24 yaca)

YUYEBHO-TEMATUYECKHM IJIAH 11 KJIACC

PaGouas nmporpamMma paccMaTpHBaeT crieyroliee pacipeeieHrHe yueGHOro Marepuana

Ne Konuyectso KonTtponsusie
TEMA
n\n 4acoB paboThI

1 [ToBTOpeHue 8 1




2 DNeMEHTBI TEOPUH BEPOSITHOCTH 8 1
3 YpaBHeHHS U HepaBeHCTBA. CHCTEMBI. 78 5
4 KoMmrnniekcHbIe yncha. 4 1
6 Hrorosoe nopropeHune 34 1
Hroro 132 9

YMK

1. Ilparycesnu M.A. u np. AnreOpa u Hayasa MaTeMaTH4eckoro ananu3a 10 — M.:
IIpocBemenue, 2015.

2. IlparyceBny M.S. u np. AnreGpa U Hayaa MaTeMaTHYeCKOro aHanu3a 11 — M.:
IIpocsemenne, 2015 JlononHuTenbHas qUTEpaTypa YUHTEIA

Jononuurenpnniit YMK

1. Conomun B.H., CronGos K.M., [Iparycesuy M.5I. Anre6pa 1 Hauana MaTeMaTHYECKOTO
aHanu3a. Jlunaktraueckue matepuansl. 10 kiace, npoduibHbIH ypoBeHD. — M.
IIpoceewmenue, 2010.

2. Maremaruka. [logroroska k EI'D: yueGHo-TpenupoBounbie Tecthl/ o pea. ®.P.
JIpicenxo C.10O. Kymnabyxoro - Pocrog u//l.: Jlernon, 2010r.

3. Tamuukuii M. A., Momkosuy M. M. Vriy6rieHHOe H3ydenne Kypca anreGpsi
MaTeMaTtHdeckoro ananusa — M.: [Ipocremenne 2015.

4. T'nagxos lO. A. Tectel. AnreGpa 10 xnace (¢ yriay6iennbv u3ydeHueM) — M.: Bek
kHurH, 2001.

5. Bunenkun u np. Anre6pa u Mmatemarnyeckuit anamms 10 — M., «Muemo3unay, 2002

6. IHapeirun . ®., lony6Ger B. Y. @akynbratuBHbIN Kype 10 MaTeMaTHKe: Pemenne
3aga4 10 knace- M.: IIpocBeienne, 1991,

PaccmoTpena u pexoMenioBaHa CornacoBato
K YTBEPXKIEHHIO Ha 3acelaHHH Kaderpbl 3am.aupekTopa no YBP
npotokos Ne 1 « » 20

or « »asrycra 2019
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