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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTEMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs st oOydarommxcs 10 —11 kimaccoB pa3zpaborana Ha

ocHoBe DerepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHAAPTa CPEIHETO

obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,

OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO

06p&30BaHI/IH. Peaﬂmaul/m IIporpaMmabl oOecrneynBaeT OBJIaACHHUC KJIIIOYCBbLIMHA

KOMIICTCHIHUAMHA, COCTABJIAIOIIMMHU OCHOBY I CaMOPA3BUTHA WM HCIIPCPBIBHOI'O
06p&30BaHI/ISI, OCIOCTHOCTD O6HI€KYJII)TypHOFO, JIMYHOCTHOT'O M ITO3HaABATCJIBHOI'O

Pa3BUTHA JINYHOCTH 06yqa}0m1/1x051.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTUYECKOTO aHajin3a» SIBISETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMeE CTapIlei MIKOJIbI, TOCKOJIbKY, C OJTHOM CTOPOHBI,
OH oO0ecIeuynBaeT MHCTPYMEHTAJIbHYIO0 0a3zy Il U3y4YyeHHUsS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrOd CTOPOHBI, (OPMHUPYET JOTUUECKOE M aOCTpaKTHOE

MBIIIUICHUEC y4YallluXCs Ha YPOBHC, H€O6XOI[I/IMOM AJIs1 OCBOCHHA KYPCOB

UH(OpPMATHKHU, OOIIECTBO3HAHUS, HICTOPHUH, CJIOBECHOCTU. B paMkax 1aHHOrO Kypca

ydamuecss OBJIaACBAIOT YHUBCPCAJIBHBIM A3BIKOM COBpCMeHHOﬁ HAayKH, KOTOpas

dbopMyIUpyeT CBOU JOCTUKEHUS B MaTeMaTHUUEeCKOH (opme.

Kypc anrebpsl u Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBAET OCHOBY JIJIs

YCIICIIHOI'O OBJAACHUA 34dKOHaAMH (bI/IBI/IKI/I, XUMHU, 6I/IOJ'IOFI/II/I, ITIOHHMMAaHH

OCHOBHBIX TCHJICHIIMH DSKOHOMHUKM M OOIIECTBEHHOH JKH3HHU,

IIO3BOJIACT

OPHUCHTHUPOBATLECA B COBPECMCHHBIX HI/I(l)pOBBIX N KOMIIBIOTCPHBIX TCXHOJIOIUAX,

YBCPCHHO HCIIOJIB30BATh HUX B HOBCCHHCBHOﬁ ku3Hu. B Toxke BpEMs OBJIAJICHUC

a6CTpaKTHBIMI/I U JIOTMYCCKH CTPOrMMH MATCMATHYCCKHMMH KOHCTPYKIHAMU

pasBUBACT YMCHHC HaXOAWUTb 3aKOHOMCPHOCTH, 00OCHOBBIBATh HMCTHHHOCTD

YTBEPKJICHUSI, UCTIOIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U

aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus

anreOppl M Havall MATEMAaTHYECKOTO aHaiu3a B CTapiield IIKOJIE ydJarluecs

oJy4aroT HOBBIM  OMNBIT pEeIICHUA MPHUKIAAHBIX 3adda4d, CaMOCTOATCIbHOI'O

IIOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pEalbHBIX CUTYallM W WHTEpHpETaluu

IMMOJIYYCHHBIX peLHCHI/II\/'I, 3HAKOMATCA C npuMepamMmu MaTEMaTHUYCCKUX

3aKOHOMEPHOCTEW B TMPHUPOJIe, HAYKE M B MCKYCCTBE, C BBIJIAIOIIUMUCS

MAaTEMAaTHYCCKUMH OTKPBITHAMHA U UX aBTOPAMU.
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Kypc o0namaer 3HAYMTENBbHBIM BOCHUTATENBHBIM MOTEHIUATIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK W dYepe3 CHEHUPUKY Y4EeOHOH IesITeNbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOIOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTouku 00yueHus anredpe 1 HayajlaM MaTeMaTUYeCcKOoro aHajanu3a
JICKUT IEATeIbHOCTHBIA MPUHIUIT 00yUYEeHHUSI.

CrpykTypa Kypca «Anredpa u Hayana MaTEMaTUYECKOTO aHAIIM3a» BKIKOYAET
CIIEIYIOLIUE COJIEPKATEIbHO-METOAMUECKUE JIMHUK: «YHcna M BBIYHUCICHUSY,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIMUECKUE
JUHUU W3Y4aloTCsl Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTaplliel IIKoJie,
€CTECTBEHHO JIOMOJHSA APYT Apyra U IOCTENEHHO HACHIIIASCh HOBBIMU TEMaMH H
pasnenamu. JlaHHBIA KypcC SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJbKMX MATeMAaTHYECKMX JUCLHMIUIMH:  ajreopa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIU3, TEOPUsI MHOXKeECTB U 1p. [lo mepe Toro,
KaK ydalluecs OBJIAJIEBAIOT BCE 0OoJiee IMPOKUM MATEMATHYECKHM annapaTroM, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSA YMEHHE CTPOMUTh
MaTEMaTUYECKYIO0 MOJENb PEAJIbHOM CUTYalluH, IPUMEHATH 3HAHMS, [I0JyYEHHBIE B
Kypce «Anrebpa ¥ Hadajga MaTEMaTHMYECKOIO aHaiu3a», Ui pelleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

CopepxarenbHO-MeTOAMYECKass JTMHUS «Yucna U BBIYKMCICHUS 3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHUE YACISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
PalMOHAIIBHO BBINOJIHATH JCHCTBUS C HUMH, JENaThb NPHUKUIKY, OLICHUBATH
pesynbrar. OOyuyaromuecs MOJY4arOT HaBBIKM NPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIIOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAXKEHHM.

JIunuss «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasliele MpOorpaMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IUYHBIMM METOJAMU PEIICHUS UENbIX, PALHOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUUYECKHX  YpaBHEHHH,
HEPaBEHCTB U UX cucTeM. [lomyueHHble yMEHUS UCTIOJIb3YIOTCS TIPU MCCIIEOBAaHUU
GyHKUMNA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3ajlady W 3a7ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HayeHud QyHkuu. JlanHas
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coJep)kaTenbHasl JUHUS BKIIOYaeT B cebs Takxke (OPMHUPOBAHUE YMEHUH

BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,

VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,

coJlepKallluX cTerneHu W Jorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepHaia IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPaAKTHOTO
MBIIUICHUS Y4YalluXxcs, (OPMHUPYIOTCS HABBIKM JACAYKTHBHBIX PacCCYXKICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamMH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U

3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC

HHCTPYMCHTBI JII PCHICHUA IIPAKTHYCCKHUX MW CCTCCTBCHHO-HAYYHBIX 3ajia4,

HarjiiiHO ACMOHCTPUPYCT CBOXM BO3MOKHOCTH KaK A3bIKa HAYKH.

COI[Cp}KaTCHBHO-MGTOI[H‘IGCK&H JINHUA ((CDYHKHI/II/I )41 I‘pa(i)I/IKI/I» TCCHO

NePeruIeTaeTCs C IPYTUMHU JIMHUSAMHU Kypca, MOCKOIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEA0BATENbHOCTh U3YUEHUS MaTepruaiia. Mi3yueHne CTeneHHoM, oKa3aTeIbHOM,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (YHKIMMA, UX CBOWCTB U TpadUKOB,

UCIOJIb30BaHUE (DYHKIMI U1 pelieHus 3aiad U3 JPYruxX y4eOHbIX MPEAMETOB U

peaHBHOﬁ ZKHN3HH TECHO CBA3aHO KaK € MAaT€éMaTHW4YCCKHMM aHaJIU30M, TadK M C

pElIeHeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OosbllIoe BHUMAHUE YJENsSeTCs

(OpMHUPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU

BCIIMYMHAMHK, HCCIICAOBATH IIOJIYYCHHBIC ¢)YHK]_II/II/I, CTPpOUTh HX

rpaduKu.

MaTepI/IaH ATOM COI[Gp)K&TGJIBHOﬁ JIMHUH HAICJICH Ha pa3BUTHC YMGHI/Iﬁ 1 HaBBIKOB,
IMO3BOJIAIOMINX BBIPAXKATL 3aBUCUMOCTH MCKIY BCIIMUMHAMU B pa3HH‘IHOﬁ (bOpMGI

aHAJIMTUYECKOW, Tpaduueckod U cloBecHOM. Ero wu3yuyeHue crnocoOCTByeT

Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U

KOHKpPETU3alH, NCITIOJIb30BAHUIO aHaJIOTHH.

COI[Cp)KaTeJ'IBHaH muausg «Hadana maTremMaTHdyeckoro aHainz3a» II03BOJISICT

CYIICCTBCHHO PAaCIIMPHUTL KPYI' KaAK MAaTCMATHYCCKHUX, TaK W IIPHUKIAJHBIX 3a/a4,

AOCTYIIHBIX OGy‘IaIOHJ;HMCﬂ, Y KOTOPBIX IHOABJIAACTCA BO3MOXHOCTB HCCICAOBATH U

CTpOUTH rpaduKu PYHKITUHN, OTPEIEATh UX HAUOOJBIITNE U HAUMEHbBIIINE 3HAYCHUS,

BBIYMCIIATH TUIOMAAU QUTyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS

MpoIeCCoOB. I[aHHaSI cogcpiKarCiibHasl JIMHUA OTKPBIBACT HOBLIC BO3MOXXHOCTHU

IMOCTPOCHUA MATCMATHUUYCCKUX MOI[GHeﬁ pCajIbHBIX CHTyaHHfI, HaxXO0XICHUA

HanIydYmero pCeucHus B IMPHUKIAAHbIX, B TOM 4YHCJIC COONAJIbHO-3KOHOMUYCCKUX,

3aJgadax. 3HAaKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOro aHaau3a CHOCO6CTBy€T

pPa3BUTHIO a0CTPAaKTHOTO, (POPMaTHLHO-IOTUYECKOTO U KPEATHBHOTO MBIIIUICHHUSI,

(bOpMI/IpOBaHI/IIO YMGHI/Iﬁ paciio3HaBaTh MPOABICHHA 3aKOHOB MAaTCMATUKH B HAYKC,

TeXHUKEe M HucKyccTBe. OOydwaromuecs Y3HAIOT O BBIJAIOIIUXCS pe3yibTaTax,

IMMOJIYYCHHEIX B XO0A€ Pa3BUTHA MATCMAaTUKKU KaK HAYKH, U UX aBTOpax.

CO,Z[ep)KaTeJ'IBHO-MCTO,Z[I/I‘ICCKaH JInHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM

ITOCBsIICHA DJIEMCHTaM TCOpHUU MHOXECTB. TCOpeTI/IKO -MHOXXCECTBCHHBIC
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MPEJCTABICHUS] MPOHU3BIBAIOT BECh KYyPC IIKOJBHOM MaTeMaTUKU U MpeJjiarator
HanOoJiee YHUBEPCAIBHBIN S3bIK, OOBEAMHSIIONUN BCE pa3eibl MATEMATHKU U €€
MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATHUUYECKUE MUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHUKY MOHHUMATh TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU U HCIOIb30BaTh €ro JiJis
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayajga MaTeMaTUYECKOrO aHAJIA3a» MPUCYTCTBYIOT
TaK)k€ OCHOBBI ~MaTEMaTUYECKOTO MOJCIUPOBAHUS, KOTOPhIE€ IPU3BAHBI
chOpMHPOBATH HABBIKU MTOCTPOEHUS MOJIENICH PEaIbHBIX CUTYaIlU, UCCIEIOBAHMUS
THX MOJEJIed C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPHPETALUN TOJIYYSHHBIX pe3yIbTaToB. Takue 3a/1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IMPOKO UCTIOJIb3YeTCs AJIs
pelIeHNs] TPUKIAAHbIX 3a7ad. [Ipu pelieHun peanbHBIX MPAKTUYECKHX 3a7ad
y4yaiuecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, MCIOJIL30BATh AHAJIOTHI0, 0000IAaTh U KOHKPETHU3UPOBATh
npobsiemy. JlesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/lady OpPraHM3yeTCsl B MPOIECCE M3YyYEHHUs BCEX TeM Kypca «AuredOpa W Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM mu1aHe Ha u3y4eHue Kypca aareOpbl 1 Hauajl MaTEMaTHYECKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOJUTCA 2 yaca B Heeno B 10 kiacce u 3 yaca B HEACIIO B
11 knacce, Bcero 3a aBa rojga o0ydenusi — 170 gacos.

COAEPKXAHUE YYEBHOI O KYPCA

10 KVIACC

Yuciia ¥ BBIYUCTIEHUSA

Panmonanpabie yncia. OOBIKHOBEHHBIE W JIECSITUYHBIC APOOH, MPOIEHTHI,
OCCKOHEUHbIE  TepuoAudecKkue napobu. ApudmMernyeckue  omepanud ¢
paIrMoOHAIBHBIMU YMCJIaMU, TTPEo0pa30BaHUs YUCIOBBIX BeIpakeHUH. [[puMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacien
3HAHUU U PEATbHOU KU3HU.

JeuctBurenpHble 4yuciia. PanuoHanbHblE W UPPAUMOHAIBHBIC YMCIIA.
Apudmernueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [Ipulmmxennbie
BBIYMCIICHUS, [IPABUJIA OKPYTJICHUS, IPUKHUIKA U OLIEHKA PE3YJIbTAaTa BHIYUCIICHUM.
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Cremenp ¢ 1enbiM  mokasareneM. CranmaptHas Qopma  3amucu
NEUCTBUTENHLHOTO uucna. Mcmonp3oBaHme momxonsmied GOpMbl  3aluch
JICVUCTBUTENBHBIX YKCEN JJI1 PELICHUS NPAKTUYECKUX 3aJ1ad U NPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajlbHOW  cTemeHd.  JledicTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC M TaHT€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
aApPKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETpUUECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelienne HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaniOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIprMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1ad U
3a]1a4 U3 pa3IMYHbIX 00JacTell HAyKU U pealbHOM JKU3HH.

@OyHkuuu U rpadpuku

®yHkus, crnocoObl 3ananus GpyHkuuu. ['papuk pynkumu. Bzaumuo o6patHbie
(GyHKUIHU.

OOusacTh onpeneneHnus U MHOXECTBO 3HaueHuM (yHkumu. Hynu ¢yHxuumu.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CreneHHast pyHKIMS C HATYpaJbHBIM U LI€JbIM Moka3areneMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa u rpauK KOpPHS 1-OW CTEMEHHU.

TpuroHomeTpruyeckas OKpPYKHOCTb, ONpPEIEJIEHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

Hayaja MmaTeMaTH4YeCKOIo aHAJIU3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJ0BATEIbHOCTEH.
MOHOTOHHBIC MOCJICOBATCILHOCTH.

Apudmernueckas U reoMeTpuueckasl nmporpeccun. beckoneuHo yObIBaromas
reoMmerpudeckas mporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T€OMETPUUYECKOMN
nporpeccun. @opmyiia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU IS
pelICHUs peAlIbHBIX 3a]1a4 MPUKJIATHOTO XapaKTepa.
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MHo:xecTBa M JIOTUKA

MHoxecTBO, oneparuu HaJ MHOKECTBaMHU. Jluarpammebl
Oiinepa—Benna. [IpumMeHeHne TEOPETHKO-MHOXKECTBEHHOTO — ammapara s
OMMCAHMS PEATbHBIX MPOIECCOB M SBJICHUW, NMPU PEIICHUU 3aad U3 JPYTux
y4eOHBIX NMPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENbCTBO.

11 KIIACC

Ymncsia v BbIYMCJIEHUS

Hatypanbhbie u nenblie uncna. [Ipu3Haku JeIMMOCTH LENTbIX YUCElL.
Crenenb ¢ palmoHaAJIbHBIM TTOKa3zaresieM. CBOMCTBA CTETICHH.
Jlorapudm uucna. JleciTuuHble U HATypaIbHbIEC JTOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBanue BhIpaXKEHUH, COIEPIKALIUX JTOTrapu(MBbI.

[IpeoOpazoBaHuie BBIPAKEHUH, COJEPMKAIIUX CTENEHU C paldOHAIbLHBIM
ITOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMbl IMHEVMHBIX ypaBHEHHUN. Perenne npukiagHbiX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHHUN.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHWH, CHUCTEM UM HEPABEHCTB K  PELICHHIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00J1acTeil HAyKU U peaibHON KU3HU.

DOyHKUUM U TPaduKu

Oyukuusa. [lepuonnueckne ¢QyHkumu. [IpomMexxyTku MOHOTOHHOCTHU
byHkuud. MakcuMymbl U1 MUHUMYMBbI (QyHKUMU. HaunOounbllee U HauMeHblIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U TpaPUKH.

[TokazaTenpHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanne rpadukoB PyHKIUN 711 pelIeHUs] YPABHEHUA U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadgukoB (GYHKIUH A HCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JIPYTrUX Y4EOHBIX
MPEIMETOB U PEATBHON KU3HU.
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Hauasa MmaTeMaTH4eCKOro aHajan3a

HenpepsiBabie GpyHKIIMN. MeTO1 MHTEPBAJIOB Vsl pEIICHHUSI HEPABEHCTB.

[IpousBognass ¢Qyukuuu. [eomerpuueckuid u  (U3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBogHbie  3JIEMEHTApHBIX  QyHKIUHA. DOpMynbl  HAXOXKICHUS
MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (QYHKIIUH.

[IpumeHeHre Npou3BOIHON K MCCIEAOBAaHUIO (PYHKIIMA HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxkienne HanbobIero 1 HaMMEHbIIETo 3HaueHus: QYHKIMN Ha
OTpE3KE.

[IprumeHenne TPOU3BOMHOM JUIsi HAXOXKJICHMS HAWIY4dIIEro pELICHHsS B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOTO
dbopmyIion uiu rpaguKoM.

[TepBooOpaznas. Tabnuiia nepBooOPa3HBIX.

WNurerpan, ero reomeTrpuueckuil u (Qu3MYecKuil CMbICH. Bbruncienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.

IHJIAHUPYEMBIE PE3YJIbTATbBI

OcBocHue y‘le6HOF0 mpcameTa «MaremaTuka» JOJDKHO oOecrneynBaTh
JOCTHKCHHC Ha YPOBHC CPCIOHCTO 06HICFO 06p330BaHH$I ClIcayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX 06p8,30BaT€J'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbBTATbBI

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHUS IPOTPAMMbl Y4EOHOTO IIpeaMera
«MareMaTuKa» XapakTepU3yroTC:
[ paxxnjaHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3ZUIIMN O0YYAIOIIErocsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS Pa3IUUHBIX CTPYKTYp, SIBJICHUH,
nporeaAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TaTprOTHYECKOE BOCIIMTAHHUE:

c(hOPMHPOBAHHOCTHIO POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAKEHUS K
MPONIIOMY Y HACTOSIIEMY POCCHUICKON MAaTEMATUKH, IECHHOCTHBIM OTHOILIEHUEM K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaT€MaTUYECKOM IIKOJIBI,
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K HCIOJh30BAHMIO 3THUX JOCTIKEHUW B JPYrMX HayKax, TEXHOJIOTHAX, chepax
DKOHOMMKH.
JIYXOBHO-HPABCTBEHHOI'O BOCITUTAHUSL:

OCO3HAHHEM TYXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBCHHOTO  CO3HAHMS, OSTHYCCKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYSCKUM IPUMCHCHUEM JOCTKCHUN HAYKH U JACATCIBHOCTHIO
y4E€HOT0; 0CO3HAHWEM JTUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO.

DCTETHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs JCTETUKY MAaTEMATHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PeIICHU, pacCyKIeHUI; BOCIPUUMYUBOCTbHIO
K MaTeMaTHYECKUM acIeKTaM pa3jIu4HbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCOUTAHUE:

cOPMHUPOBAHHOCTBIO yMEHHUS MPUMEHITh MAaTeMAaTHUYEeCKHUE 3HaHUS B
WHTEpecax 3J0pOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM IEATEILHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYJOJIOOMS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccun U peaiM30BbIBATH COOCTBEHHBIE JKU3HCHHBIC TIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEH JKM3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

OKOJIOTUYECKOE BOCIIUTAHUE!

c(OPMHPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYphl, TOHUMAHUEM BIIMSHUS
COLIMATIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME MPUPOJHON U COLMAIBHOMN
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolIieM;
OpHUEHTalMel Ha MNPUMEHEHHWE MATEMAaTUYECKUX 3HAHWUW JUIA DPEIICHUs 3a1ay
B 00JIaCTH OKpy)Karoleld cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB M OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN [JIs1 OKPYKAIOIIEW Cpe.Ibl.

L{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITEIIbHOCTH, ITAaroB €€
pa3BUTUA M 3HAYUMOCTH JUJISl PA3BUTHS I[IMBWIM3AIMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOH KakK CpEICTBOM MO3HAHUSA MUPA;
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TOTOBHOCTBIO OCYULIECTBIIATh NPOEKTHYI0 M HCCIENOBATEIBCKYIO AEATEIBHOCTD
VWHJVMBUAYAJIBHO U B IPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIC pPE3yjIbTaTbl OCBOCHHUA IIPOTPAMMBI y‘{€6HOI‘O nmpeamMcTa

«MaremaTuKa XapaKTePU3yIOTCS OBIIJICHUEM
YHUBEPCAITHHBIMHA HO3ZHABAM EIbHBIMU OCUCTNEUIMU, VHUBEPCAbHBIMU
KOMMYHUKAMUBHBIMU oeticmeusmu, VHUBEPCALHLIMU — De2YIAMUBHbIMU
oeucmeusmu.

1) YVhueepcanvuvie noznasamensnuie oeticmsus, obecneyusarom

Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUSL — OKpYdcamweeo  Mupa;  npumMeHenue  J102UHeCKUux,
UCCIe008ameNlbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBbIe JOTHUYECKUE NEHCTBU:

BBUSIBJIAITH M XapaKT€pU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKHX
OOBEKTOB, TOHATHI, OTHOUIEHUH MEXIy MNOHATUAMHU;  (HOPMYITUPOBATH
OIpPEJENICHHS MMOHATUI; YCTAHABIMBATh CYLIECTBEHHBIN NMpPU3HAK KJacCU(HUKAIUY,
OCHOBaHUS /1J1s1 0000LIEHUS U CpaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;
BOCIHPUHUMATh, (POPMYJIMPOBATh U MPeoOpPa30BbIBATh CYXKICHUS: YTBEPAUTEIbHbIC
U OTpULIATEIbHbIC, €IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;
BBISIBJIAITH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEUYUs B
(dakTax, NaHHBIX, HAONIOACHUSX W YTBEPKACHUAX; MpeIiaraTb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JieaTh BBIBOJIbI C HCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHAYKTUBHBIX
YMO3AKJIFOYEHUH, YMO3AKIIFOUEHNUN 110 aHAJIOTHH;
IIPOBOJUTE CAMOCTOSITEBHO JOKAa3aTeJbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHpPHUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;
BBIOMpaTh CHOoCcO0 pelieHusi yaeOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpaTh Haubosiee MOAXOMAMMA C YY4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbI€ HCCIIEI0BATENBCKUE ICVCTBHUS:

WCIIOJIb30BaTh  BOMPOCHl KAaK HWCCIEAOBATEIbCKUN WHCTPYMEHT TIO3HAHWS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (HOpMUPOBATH TUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,
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IIPOBOJNTH CaAMOCTOSITEJIBHO CIIAHHUPOBAHHBIA 3KCIICPUMEHT, HCCIICIOBAHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MpOIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00OBEKTaMH, SBIICHUSMHU, ITPOIIECCAMHU;
CaMOCTOSITENIbHO (popMysIHpoBaTh O00OOIIEHHS W BBIBOABI II0 pe3yjbTaTam
IPOBEACHHOIO  HAONIONCHHUS,  HCCJICIOBAaHHUS, OLECHHBATH  JOCTOBEPHOCTH
IOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIECHNIA;

IPOrHO3HPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BBIJIBUIaTh
IIPEJIITOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nadopMaime:

BBISIBIIATH Je(OUIMTH HHGOPMAITNH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HAa BOIIPOC
U U1 pEIICHUS 3a]1a4H;
BBIOMpATh WH(OpPMAIMI0O W3 HMCTOYHUKOB PAa3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHGOPMAITUIO PA3THUUHBIX BUJIOB U (POopM
MPEJCTABIICHHUS;
CTPYKTYpUpOBaTh HWH(OpMaIMIO, MPEACTaBISITH €€ B pa3lIuyHbIX (opMax,
WJUTIOCTPUPOBATH TpaUueCcKH;
OIICHUBATh HAJIEKHOCTh MH(OpPMAIMKM IO CAMOCTOSITENHHO CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvuvie KoMmyHuKkamueHwle oeticmeus, obecneuusarom
CcGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

Oou1eHue:
BOCIIPUHUMATh U (HOPMYJIHUPOBATh CYXKIAEHUS B COOTBETCTBUM C YCJIOBUAMH U
HEeJIsSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3pEHUS B YCTHBIX
W THCHhMEHHBIX TEKCTax, JaBaTh IOSICHEHHS TI0 XOJy pEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;
B XOJIe OOCYXIIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOW TEMBHI,
mpoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha TIOHWCK
pEUIEHNUs; COIMOCTABISTh CBOU CYXIEHUA C CYXKICHUSAMHU APYTMX YYACTHHKOB
Jyanora, oOHapy>XUBaTh Pa3iMyue U CXOJCTBO MO3UIMNA;, B KOPPEKTHOUN (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh PE3yNbTaThl pPEIICHUS 3aJayd, HKCIEPUMEHTa, HCCIICI0BaHUS,
MPOEKTA; CaMOCTOATEJIBHO BHIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHUH.

CoTpyIHUYECTBO:

MOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHAUBUIYATBLHON pabOThHI
IpU pelIeHnHd Y4eOHBIX 3a7a4; NPUHUMATh I1eIb COBMECTHOM NESTEeIbHOCTH,
IJIAHUPOBATh OpTraHU3AIlMI0 COBMECTHOM pabOThl, pacmnpenesTh BUIbI padoT,
JIOTOBapUBaThCsI, OOCYXKJIaTh MPOIECC U pe3ysbTaT padOThl; 0000I1aTh MHEHUS
HECKOJIbKUX JIFOACH;
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y4acTBOBaTh B TPYyMMoOBBHIX (opmax paboTel (00Cyx)aeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IMITYPMBD) U UHBIEC); BBITIOIHSATH CBOIO 9aCTh PaOOTHI U KOOPUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaH]IbI; OTICHUBATh Ka4e€CTBO CBOETO BKJIAIa
B O0mWmiA TPOAYKT TIO KpUTEPUsM, CHOPMYIMPOBAHHBIM yYaCTHHUKAMHU
B3aMMOJICHCTBHSI.

3) Ynueepcanvuvie pecynamusnsie oeticmsus, obecneuusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHuzanus:

COCTABJISITH IIJIAH, aJITOPUTM PEIICHUS 3a7a4M, BEIOMPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOW MH(pOpMAITUH.

CaMOKOHTpPOJIb:

BJa/IeTh HAaBbIKAMH I103HABATEIbHOU pedieKcHM KaK OCO3HAHMsI COBEPIIAEMBIX
JNEHCTBUI M MBICIUTEIBHBIX IPOLECCOB, WX PE3YyJbTaTOB; BIAJETh CHOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCA U pe3ysbTaTa PEeIICHUs] MaTEMaTUYECKOM
3aJ1aui;

NPEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJIbTaTa LEIU U YCIOBUSAM, OOBACHATH NPUYHUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa M Hadajla MaTEeMaTHUYECKOTO aHalih3a» Ha
YpPOBHE cCpeaHero oOImero oOpa3oBaHUsS JTOJDKHO OOecreurnBaTh JOCTHIKCHHUE
CJIEIYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB:

10 KVIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh TOHIATHSAMHU: palMOHATBHOE U JEHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimonasaTh  apudMeTnueckue — OmepalMu ¢ pAlMOHAIBHBIMH U
JEHCTBUTEILHBIMU YHUCIIAMH.

BBITTONHATE MTPUOIMKEHHBIEC BBIYUCIICHUS, UCITONB3YS MPaBUiia OKPYTIICHUS,
JenaTh MPUKUAKY U OIIEHKY Pe3yJIbTaTa BEIYUCIICHHM.
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OnepupoBarh MOHATHUSAMH: CTENEHb C LEJIBIM IOKa3aTelieM; CTaHIapTHas
dopma 3ammMcu JEHCTBUTENIBHOTO 4HCIA, KOPEHb HaTypalbHOW CTENEHH,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAaHHBIX.

OnepupoBaTh NOHATUSMH: CUHYC, KOCUHHYC M TAHI€HC MPOU3BOJIBHOTO YIJIA;
WCII0JIb30BaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE

GbyHKIUH.

YpaBHeHus U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BrInonHATh MpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUN U peIlaTh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BreinonHate mpeoOpa3oBaHus ILENbIX, PAMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAKECHUH U PEIIATh OCHOBHBIC THUIIBI LIENBIX, PALIMOHATBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpumeHATh ypaBHEHUSI 1 HEPABEHCTBA MU PEIICHUS MATEMATHUYECKUX 3a7a4
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MonenvupoBaTh peajibHble CHTYyalldd Ha $3bIKE aireOpbl, COCTaBIIATH
BBIDAKCHUS, YPAaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3aJa4yd, HWCCIEAOBAThH
MOCTPOEHHBIE MOJIEJH C UCIIOIb30BAHUEM alllapaTa anareopsbl.

@OyHkuuu U rpadpuku

OnepupoBaTh NOHATUSIMH: (DYHKIHMS, CIOCOOBI 3aaHusl (PYHKIMH, 00JacTh
OTIpEJICICHUs] M MHOXKECTBO 3HauYeHW (PyHKIuuU, rpaduk (yHKIHH, B3aWUMHO
oOpaTHbIe (PYHKITUH.

OmneprpoBaTh MOHATUIMU: YETHOCTh U HEUETHOCTD (DYHKLIMU, HYIH (PYHKLINH,
IPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 715 pelieHUs] ypaBHEHUH.

Crpouth U 4uTaTh rpadMKu JUHEHHON (DYHKIIMHM, KBaAPATUUYHON (PYHKIUH,
CTENEHHOW (PYHKIMU C IIEJIBIM NTOKA3aTeJIEM.

Hcnonp3oBath rpaduku GyHKOUE A0S UCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH MpH PElIeHUH 3a/ay U3 IPYruxX y4yeOHBIX MPEIMETOB U peajbHOU
KHU3HU; BbIpaxaTh (GOpMyJIaMH 3aBUCUMOCTU MEXIY BEIIMYMHAMH.

Havana maTemMaTH4ecKOro aHajm3a
OnepupoBaTh TMOHATUSAMH: I[OCIEAOBATEIBLHOCTh, apudmeTHyeckas Hu
reOMeTpUYECKas MPOrpecCuu.
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OmnepupoBaTh MOHATHUSMHU: OECKOHEUHO YyObIBarolasi TIeoMeTpUuYecKas
nporpeccusi, cyMmma 0€CKOHEYHO yOBbIBAIOIIEeH FreOMETPHUUECKON MPOTPECCHH.

3amaBaTh MOCIEAOBATEIHLHOCTH PA3TUYHBIMU CIIOCOOAMH.

Vcnonp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEH M MPOTPECCHIA ISl PEIICHHS
pEaNbHBIX 3a]1a4 MPUKJIAJTHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPALIMK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM armapar JJIisl ONMMCAHUS PEaTbHbBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

OnepupoBaTh NOHATUSIMU: OIpEICIICHHUE, Teopema, CJICJICTBHE,
JI0Ka3aTeJIbCTBO.

11 KIIACC

Yucia 1 BbIYMCICHUS

OnepupoBaTh MNOHATHSMHU: HATypaJlbHOE, LEJIO€ YHCIO0; HCIO0JIb30BaTh
MPU3HAKHU JCIMMOCTH LEIbIX YUCEN, PA3JI0KEHHE YKCIIa HA MPOCThIE MHOXKHUTEIN
JUISL peLIeHus 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMU: JOrapudmM uucia, AECATUYHBIE U HATYypajbHbIC
Jorapu(Msl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA  CTEMEHUM ISl  MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATH MOHATUSAMM: I[IOKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BomonHsaTe npeoOpazoBaHus  BBIpAXEHHUM, coaepKallluX JIOTapu(MbL;
ONEepUpPOBATh MOHATUAMU: JOrapu(pPMUUECKOE YpPABHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TIOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTeNIMX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PELICHUE;
MCIIOJIBb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I PELICHUS PAKTUYECKUX 3a1ay.

HaxoauTp peueHus npoCTeUINX CUCTEM U COBOKYITHOCTEM PAallMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MognenupoBaTh peajgbHble CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI MO YCJIOBHIO 3a/auH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJIb30BaHUEM ammapara ajareOpsl
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DyHKIUHN U TPAPUKH

OnepupoBaTh  MOHATHSAMU: epuoAnYecKas  (QyHKUIUA,  TPOMEKYTKH

MOHOTOHHOCTH (PYHKIIMH, TOUKH SKCTpeMyMa (yHKIHMH, HauOoJiblliee U
HaMMeEHbIlIee 3HAYCHHUS (DYHKIMM Ha TMPOMEXKYTKE; HCIOJIb30BaTh MX IS

uccien0BaHus GyHKIUH, 3aJJaHHOMN TpaduKoM.

OnepupoBaTh MOHATUSIMH: Tpa@UKU TMOKa3aTeIbHOU, Jorapudmudeckoil u

TPUTOHOMETPUUYECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IIIOCKOCTU U

WCIIOJIB30BaTh IS PEIICHUS] YPABHEHU U HEPABEHCTB.

N306paxaTh Ha KOOPIUHATHON TUIOCKOCTH IpapUKU JTMHEWHBIX YPaBHEHUN U

HCIIOJIB30BaTh UX I PCIICHUA CUCTCMbI JIMHEHHBIX ypaBHeHHﬁ.

Hcnonb3oBaTh rpaduku GyHKUAA OO UCCIAEJOBaHUS MPOIECCOB U

3aBUCHUMOCTEH U3 APpyrux y‘{€6HBIX JUCTTHUITINH.

Hayaja MmaTeMaTH4€eCKOro aHAJIM3a

OnepupoBaTh MOHATUSAMHU: HEMpEpbIBHAS (PYHKUHUS; IPOU3BOAHAS (PYHKIUU;

UCITI0JIb30BaTh F€OMETPUUYECKUIN M (PU3MUECKHUI CMBICI POU3BOIHOM JJI peIIEeHUs

3aad4.

HaXOIII/ITB IMIPOU3BOAHBIC 3JICMCHTAPHBIX Q)YHKHHIZ, BBIYUCJIATH IIPOU3BOJHBIC

CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHI.

Hcnonp3oBaTh IMPOU3BOAHYIO I UCCIICAOBAHUA Q)YHKHI/II/I Ha MOHOTOHHOCTDB

U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IPpaUKOB.

Hcnonb3oBaTh IMPOMU3BOAHYIO I HAXOXKACHWA HAWIYYIICTO PCIICHUSA B

MPUKJIAIHBIX, B TOM YHCIIE COLMATbHO-9KOHOMUYECKHX, 3a]1a4ax.
OnepupoBaTh TMOHATUSAMHU: TE€PBOOOpa3Hasi U HMHTETpal;
reOMETPUYECKUN U (PU3NIECKUN CMBICI UHTErpaia.

IIOHUMAThb

Haxonuth nepBooOpa3Hble dJEMEHTAPHBIX (PYHKITUHN; BEIYUCIATH HHTETPA 110

dbopmyne Herorona—JletiOnuiia.

Pematn MMPUKIAAHBIC 3aJa4d, B TOM YHCJIC COLHUAIIBHO-OKOHOMHYCCKOIO H

(u3MUecKoro Xapakrepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIN3a

TemaTu4yeckoe NJIAHUPOBAHUE C Y4€TOM Ppadoyeil MPOrpaMMbl BOCIIUTAHUS €
yYKa3aHMeM KOJIM4YeCTBAa YaCOB, 0TBOAMMbIX HA OCBOCHUE KAXKI0I TeMbl.

[leneBbim mpuoputeToM Ha ypoBHe OOO sBisieTcs co3gaHue OJaronpUsTHBIX
YCJIOBUH AJIsl pa3BUTHSI COLMAIBHO 3HAYMMBIX OTHOIIIEHUH IIKOJIBHUKOB U, PEXKIE

BCCT'0, HCHHOCTHBIX OTHOIIICHUM:

- K CeMbE KaK I'IaBHOM OIIOPE B )KM3HHU YCJIIOBEKA U UCTOUYHUKY €TI0 CUACTDBA,
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- K TPyAY Kak OCHOBHOMY CIOCOOY JOCTM)KEHMS >KU3HEHHOTO OJIaromnoryydus
YesoBeKa, 3aJI0Ty €ro YCHEUIHOro Mpo(eCCHOHAIBHOTO CaMOOIPEAECICHUS U
OILLYLIEHUs YBEPEHHOCTH B 3aBTPALIHEM JHE;
- kK cBoeMy OteuecTBy, cCBOeH Majoil U OosblIoi PonnHe Kak MecTy, B KOTOPOM
YEJIOBEK BBIPOC U MO3HAJ IIEPBBIE PAJOCTH U HEyAa4M, KOTOpas 3aBelaHa €My
peKaMH U KOTOPYIO HY>KHO 00€peraTh;
- K IPUPOJIe KaK UCTOYHUKY KU3HH Ha 3eMJIe, OCHOBE CaMOI'0 €€ CYILECTBOBAHMSI,
HY’KJIAIOIIENCs B 3aLUTE U IOCTOSSHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA,
- K MUY KaK INIABHOMY IIPUHIIMITY YEJIOBEYECKOTO OOIIEKUTHS, YCIOBUIO KPEIIKOM
IpyKObl, HaJaXKWBaHWUsS OTHOUIEHMM € KoJUleramMM 1o pabore B Oyayliem H
CO3/1aHus1 OJIArONPHUATHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMBE;
- K 3HAaHUAM Kak MHTEUIEKTyaJIbHOMY pecypcy, obecrneuuBaronieMy Oyayiiee
YeJI0BEKA, KaK pe3yJIbTaTy KPOIOTIMBOIO, HO YBJIEKATEIILHOIO YYEOHOT O TPy Aa;
- K KYJIbTYp€ KaK JyXOBHOMY OOraTCTBY OOILIECTBA M BaXKHOMY YCIIOBHUIO OLLYILICHHUS
YEJIOBEKOM IOJHOTHI IIPOKUBAEMOM )KU3HHU, KOTOPOE AAIOT EMY

YTEHHE, MY3bIKa, HCKYCCTBO, TEATP, TBOPYECKOE CAMOBBIPAKECHUE;
- K 3J0POBBIO KaK 3&JIOTy JOJI'OM M aKTMBHOM JKU3HU YEIIOBEKA, €r0 XOPOIIETO
HAaCTPOEHUS U ONITUMHUCTUYHOTO B3IJIA1a HA MUD;
- K OKpYXKalolUM JIOASIM Kak Oe3yclOoBHOW M aOCOJIIOTHOM ULEHHOCTH, Kak
PaBHOINPABHBIM COLMAJIBHBIM MapTHEPaM, ¢ KOTOPHIMH HEOOXOJUMO BBICTPauBAThH
no0poXkenaTeabHble U B3aUMOIOIEP)KUBAIOIINE OTHOILIECHUS, JAlOIINE YEJIOBEKY
PasoCTh OOIIEHUS U TIO3BOJISIONINE U30€eraTh YyBCTBA OJJUHOUYECTBA,;
- K camMuM ce0e Kak Xo3sieBaM CBOEU CyIpOBbl, CaMOONPEAENAIOMUMC |
CaMOpeaIn3yOUIMMCs TUYHOCTSAM, OTBEUAIOIIUM 3a CBOE€ COOCTBEHHOE Oyayliee.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Ne HanMeHnoBaHue pa3ziesioB U TEM MPOTPaMMBbl KonuyecTtBo yacoB DnekTpoHHBIE (IU(POBBIE)
n/m Bcero| Konrponbnbie || IlpakTuueckue 00pa3oBaTesbHbIE PECYPCHI
paboTHI paboThI
1 MHok€ecTBa pallMOHAIIBHBIX U IEMCTBUTEIBHBIX 14 1 httos:/resh.edu.ru/
yrces. PanmoHanpHble ypaBHEHUS U HEPABEHCTBA DS: -
2  |Dyskuuu u rpaduku. CTeneHb ¢ HeNbIM 6 1 https://resh.edu.ru/
II0Ka3areyieM ] —
3 |ApudmeTnueckuii KOpeHb N—Oil CTENEHH. 18 1 hitos://resh.edu.ru/
HNppannonanpHble ypaBHEHUS U HEPABEHCTBA DS =
4  |®opmylibl TPUTOHOMETPHH. 22 2 https://resh.edu.ru/
TpuroHoMerpryecKkue ypaBHEHHU ] .
5 |llocnenoBaTenbHOCTH U MIPOTPECCUU https://resh.edu.ru/
IToBTOpeHue, 0600IIeHNHE, CHCTEMATU3AITUS 1 https://resh.edu.ru/
3HAHUUN ] -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 68 6 0
11 KJIACC
Ne HanmenoBaHue pa3fenoB U TeEM IpOrpaMMbl KonmnuectBo vacos OnextpoHHbIe (HU(POBHIEC)
/T Beero|| Konrpomshsie | ITpakrnueckue | O0Pa3oBaTebHBIE peCypChl
paboThI paboThI
1 ||CreneHb ¢ palmOHAIIBHBIM TOKA3ATENEM. 12 |
[TokazatenbHas ¢pynkuus. [lokazaTenbHbie https://resh.edu.ru/
YpaBHEHUS U HEPABEHCTBA
2 |Jlorapudmuueckas Gpynkius. Jlorapupmudeckue 12 1 httos://resh.edu.ru/
YPAaBHEHUS U HEPABEHCTBA DS —
3 | Tpuronomerpuyeckue PyHKITUU U X TpauKy. 9 | httos://resh.edu.ru/
TpuroHoMeTpuuecKkre HEpaBEeHCTBA DS =
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Ne HaumeHoBaHme pa3fenoB U TeM MPOrPaMMEI KomnmuecTBo yacos DneKTpoHHBIE (ITUPPOBHIC)
/1 Beero| Koutponshbie | ITpaxtuueckue | ©0Pa3oBaTeibHbIE pecypehl
paboThHI paboThI
4  |[IpousBognHas. [IpumeHeHNE TPOU3BOTHOM 24 2 https://resh.edu.ru/
5 ||[MHTerpan u ero MpuMeHEHUs 9 1 https://resh.edu.ru/
6 ||Cucrembl ypaBHEHHI 12 | https://resh.edu.ru/
7  |HatypanbpHble U 1IeJIbIC YKCiIa 6 https://resh.edu.ru/
8 |[loBTOpenue, o0oOIIEHNE, cUcTeMaTn3alus 3HaHui | 18 2 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 102 9 0
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YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

Martemartuka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHallu3a, TeoMeTpus. Anredpa U Havana
MaTemaTrueckoro aHanusa 10-11 kmaccel. YueOHUK A1 0011e00pa30BaTeIbHbIX
opranu3zaiuii (6a3oBblil ypoBeHb) B 2 4 Mopakosuu A.I'., Cemenos I1.B.; - M.:Muemo3una

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

A.I'. Mopaxosuy, [1.B. CemenoB. Anrebpa 1 Hayana Maremaruueckoro ananusa. 10 kiace
Mertoanueckoe mocodue s yuurens, — M.: Maemo3una, 2010

B.W. I'nmu30ypr. Anrebpa u Hayaia MmaTeMatudeckoro ananuza. 10 kiacc. KoHTposbHbie
paboThl. (6a30BbI ypoBeHb) — M.: MHemo3uHa, 2014

JLLA. AnekcanapoBa. Anredpa U Hayajia MaTeMaTHYeCKOro aHanuza. 10 kiacc.
CamocrosiTenbHble padOThI JIs1 ydaluxcsi o0meo0pa3oBaTeabHbIX yUpexaeHU (0a30BbIi
ypoBeHb) — M.: MueMo3uHa, 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/
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