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MHNOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma cocraBiena Ha ocHoBe DPI'OC COO (Ilpukaz MwuHHCTEpCTBa
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 rona N 413 (¢ u3sMeHeHUsIMU Ha
12 aBrycra 2022 roga)) B coorBerctBuu ¢ ®OII COO (ITpuka3z Munnpocsemenus Poccun ot
18.05.2023 Ne371)

PaGouas mporpamma yuyebHOro kypca «Ainrebpa M Hayala MaTeMaTUYECKOTO aHAINA3a)»
6azoBoro ypoBHs mis obydaromuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DemepanbHOTO
rOCYy/apCTBEHHOTO0 00pa30BaTEBHOIO CTaHAApPTa CPEAHEro oOmero oOpa3oBaHUS, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBAHM, MPEABABIAEMBIX K MaTeMaTHUYEeCKOMY OOpa3oBaHUIO, U
Tpaauuui poccuiickoro oOpa3zoBaHus. Peamuzanuss nporpammbl 0OeclieuyuBaeT OBJIAJICHUE
KJIIOYEBBIMH KOMITETCHLIMSIMHU, COCTABIISIOIMIMMU OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOIIEKYJIBTYpHOTO, JHUYHOCTHOTO M IO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH 00YYaroImIMuXCsl.

HEJIM U3YUEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTH4YEeCKOTO aHAIM3a» SBISIETCS OJHMM M3 HauOolee
3HaYMMBIX B TPOTpaMMe CTaplieil IIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ecrednBaeT
WHCTPYMEHTANbHYI0 0a3zy I M3Y4YeHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JApYyroi
CTOpPOHBI, (opMHpYyeT JOru4eckoe H aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpOBHE,
HEOOXOIMMOM JUISI OCBOCHHUSI KYpPCOB MH(POPMATHUKH, 0OIIECTBO3HAHMS, HCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallldecsl OBJaJIEBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAYyKH,
KoTopasi GOpMyJIUPYET CBOH TOCTUXKEHUSI B MaTeMaTU4YecKoil popme.

Kypc anreGpsl u Havan MaTreMaTHYecKOro aHajan3a 3aKJIaJbIBa€T OCHOBY JJIsl yCIEUIHOTO
OBJIA/ICHUS 3aKOHAaMU (DU3UKH, XUMHH, OMOJIOTHH, TIOHMMAHUSI OCHOBHBIX TEHIECHIMI YKOHOMUKH
U OOIIECTBEHHON KHM3HM, IIO3BOJISIET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh WX B TOBCEIHEBHOW XHM3HH. B ToOXKe
BpeMs OBJaJicHHe aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU MAaTeMaTHYECKUMH KOHCTPYKIMSIMH
pa3BUBaeT yMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HUCTHHHOCTH YTBEPKICHUS,
UCIIOJIb30BaTh 0000IIEeHNe M KOHKPETHU3alMio, a0CTparupoBaHUWE U aHAJIOTHI0, (QOpMHUpPYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIIICHHE. B Xo/e m3ydeHus anreOpbl W Hadal MaTeMaTHYeCKOTO
aHaJlM3a B CTapUIel IIKOJIEe ydYalluecs MOJy4aroT HOBBIM OMBIT pEIIeHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITENILHOTO  TIOCTPOEHHUSI  MaTeMAaTHUYeCKUX  MOJeNeld  pealbHbIX  CUTyallud U
UHTEPIpPETAlMd  TIONYYCHHBIX pEIICHHH, 3HAKOMSATCA C TpUMEpaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TpPHUpPOJE, HayKe W B HCKYCCTBE, C BBIJAIONIMMHUCS MaTeMaTHYECKUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc obnamaer 3HaUMTENbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM peanusyercs
KaK yepe3 yueOHbI MaTepua, CiocoOCTBYIOMMMA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS, TAK
U depe3 cnenuduky yueOHOH AeATeNbHOCTH, TpeOyIomel CcaMOCTOATENBHOCTH, aKKypaTHOCTH,
MPOJOHKUTEIFHOM KOHIIEHTPAIIMY BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN pe3ybTar.

B ocHoBe meromuku oOyueHHs anreOpe W HayalaM MaTeMaTHMYeCKOTO aHalu3a JIeKHUT
NeSITeTbHOCTHBIN MTPHHIUT 00yYeHUSI.

CtpykTypa Kypca «Anredpa ¥ Hadaa MaTeMaTHYECKOTO aHAJTN3a» BKIIFOUACT CIIEAYIOIINe
COJIepKaTeNbHO-METOANYECKHEe JUHUU: «Unucna W BBIYUCICHUS», «DyHKIUU H Tpadukmy,
«YpaBHEHUSI U HEpaBeHCTBa», «Havana maTemaTudeckoro aHammusza», «MHOXKECTBA U JIOTHKAY.
Bce ocHOBHBIE conep)KaTENTbHO-METOAMYECKUE JIMHUM HW3Y4YalOTCsl Ha TPOTSDKEHHH JBYX JIET
oOydeHHsI B CTapiieil IIKOJe, €CTeCTBEHHO IOIOJHSS IPYr Apyra W IOCTENEHHO HACBIIIAsICh
HOBBIMU T€MaMHU U pazzenamu. JlaHHBIA KypC SBIISETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSIET
B cebe coaep)kaHuEe HECKOJIbKUX MaTeMaTH4eCKUX IUCLUUIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUW aHaju3, TEOpUs MHOXKECTB U Jp. [lo Mepe TOro kak ydaimmecs: OBJlIaJeBalOT BCE
0oiee MIMPOKMM MaTEMAaTHYECKHM allapatoM, y HHUX IOCIeA0BaTeIbHO (QOpMHUPYETCS |
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COBEPUICHCTBYETCSI YMEHME CTPOUTHh MATEMAaTUYECKYI0O MOJENb PEalbHON CUTYallUH, IPUMEHSTH
3HaHUs, MOJIyYeHHbIE B Kypce «Anredpa M Hauyala MaTeMaTHYECKOTO aHaJINW3a», JUIs pPEeIeHHs
CaMOCTOSITENIbHO COPMYJIMPOBAHHOW MAaTEeMaTWYeCKOM 3alaud, a 3aTeM MHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

CopepxarenpHo-MeTOnMYECKass  JMHMS — «YUuMcna W BBIUMCICHMS» — 3aBepLiacT
(GopMHpOBaHHE HABBIKOB MCIIOJb30BaHUSA JCHCTBUTENBHBIX YHCEI, KOTOpOe OBUIO HadaTo B
OCHOBHOHM mmiKoje. B crapmieil mkone ocoboe BHHUMaHUE yenseTcs (pOPMUPOBAHUIO MPOYHBIX
BBIYUCIUTEIFHBIX HABBIKOB, BKIIIOYAIOMIMX B ce0s MCIOJIB30BAHME DPA3TUYHBIX (HOPM 3alUCH
JEUCTBUTEIIBHOTO YMCIIAa, YMEHHE PALlMOHAIBLHO BBINOIHATH ACUCTBUS C HUMHU, JENIaTh IPUKUIKY,
olleHUBaTh pe3yiapTar. OOydwaromuecs TMONYy4aloT HaBbIKM NPUOIMKEHHBIX BBIYHUCICHUH,
BBITIOJIHEHUST JCWCTBUI C 4YHCIaMM, 3alMCAaHHBIMH B CTAaHAAPTHOH (opMme, HCIOIb30BaAHUS
MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKEHUH.

JIuHns «YpaBHEHMsSI U HEPABEHCTBA» pEAM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHUus B
CTaplIel WIKOJIE, IIOCKOJbKY B KaXIOM paslelne IMporpaMmbl INPESyCMOTPEHO pELIEHUE
COOTBETCTBYIOIIUX 3aaau. OOyyaromuecs: OBIaJAEBalOT Pa3IMYHbIMU METOJAMH PEIICHUS LEbIX,
palMOHAJIbHBIX, UPPALMOHAIIBHBIX, MOKA3aTEJbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUUECKUX
YPaBHEHHH, HEPABEHCTB U UX cUCTEeM. [loiyuyeHHble yMEHUS HUCIOJIB3YIOTCS IPU MCCIENOBAHUU
(GYHKUMH C MOMOIIBIO MPOU3BOJHON, PEIICHUH IMPUKIAAHBIX 3a7ad M 3aJad Ha HaXOXXJICHHE
HanOOJBIINX ¥ HAMMEHBIINX 3HAUYeHUH (QyHKUWHU. JlaHHAs copepikaTenbHas JIMHUS BKIIOYAET B
cebs Taxke popMHUpOBaHNE YMEHHUI BBIIONHATH PACUYETHI 110 (hopMysaM, IpeoOpa3oBaHus IEIbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUIOHOMETPUYECKUX BBIPAKEHHH, a TaKKE BBIPAKEHUH,
coJepXkalMX CcTeneHn U Jorapudmel. braronaps wu3ydeHHIO anredpanvyeckoro marepuaia
IIPOUCXOJUT JalIbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBILIUICHUS Yydalluxcs,
(GopMUpPYIOTCS HAaBBIKU JEIyKTUBHBIX DACCYXJIEHUH, pabOThl € CHUMBOJIBHBIMH (opmMami,
IIPEJICTaBICHUS] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJE PaBEHCTB U HEpPaBEHCTB. AjrebOpa
npezuiaraeT 3pQEeKTUBHbIE WHCTPYMEHTHI JUISl PEIICHUs MPAKTUYECKHX U €CTECTBEHHO-HAYUYHBIX
3a/1a4, HarJIAJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToinYecKass TUHUS «DyHKIMKU U TpadUKU» TECHO MEPEIIeTaeTcs C
JIPYTMMHM JIMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIEA0BATEIbHOCTh U3yUeHUs
marepuana. M3ydeHue CTeneHHOH, MOKa3aTelbHOM, JOrapupmMUUEcKod U TPUTOHOMETPUUYECKHX
(GyHKUMH, UX CBOWCTB M Tpa(UKOB, UCMOIb30BaHUE (YHKLUUH A pelieHus 3afad U3 APyrux
y4eOHBIX MPEIMETOB U pealbHOMN KU3HU TECHO CBSI3aHO KaK C MaTEMaTHUECKUM aHAJIM30M, TaK U
C pelIeHreM ypaBHEHUI 1 HepaBeHCTB. [Ipu aTom Gosnblioe BHUMaHue yaensercs GOpMUPOBAHUIO
YMEHHUs BBIpaXaThb (opMyJaMH 3aBUCHUMOCTH MEXAY pa3IMYHBIMU BEIMYHMHAMMU, HCCIIEIOBATh
NOJy4YeHHble (DYHKIMM, CTPOUTH MX Tpaduku. Marepuan 3Toi coaepxKaTeabHON JTUHUM HalleJeH
Ha pa3BUTHE YMEHUI M HABBIKOB, NO3BOJIIOIINX BBIPAXKAaTh 3aBUCUMOCTU MEX]y BEJIUYMHAMH B
paznuuHoOil popMme: aHanMUTHUECKOM, Tpaduueckoir U cimoBecHOi. Ero m3ydenme crocoOCTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHIO W KOHKpETH3alluu,
MCIIOJIb30BAaHUIO aHAJIOTHH.

CopepxarenbHas nuHusA «Hauana MareMaTH4YeCKOro aHajan3a» IO3BOJISIET CYIIECTBEHHO
paciIMpUTh KpPyr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIMHBIX 00Yy4aromumMcs, y
KOTOPBIX MOSIBJIIETCSI BO3MOXKHOCTb HCCIIEZOBAaTh M CTPOUTH rpadpuku QpyHKIUH, onpeaensTb ux
HauOOJIbIIMEe U HAaMMEHBIINE 3HAUEHUs, BBIYUCIATH IUIOMATUM GUTYp U OOBEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpeHHusi mnporeccoB. JlaHHas coaepkaTelbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHMSI MaTEeMaTHMUECKUX MOJENeH pealbHbIX CHUTyalud, HaXOXIACHUS
HAaWIy4lllero pelleHHus B MPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-KOHOMMUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBAaMM MAaTEMaTHYECKOTO aHajM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(bopManbHO-JIOTMYECKOTO U KPEaTUBHOTO MBINUIEHHS, (POPMUPOBAHUIO YMEHHUI paclo3HaBaTh



IPOSIBIEHUS] 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKe M HcKyccTBe. OOydaromuecs y3HaIOT O
BBIIAIOIINXCSl PE3YJIbTAaTaX, MOJIyYCHHBIX B XOJI€ Pa3BUTHs MaTEMaTUKU KaK HayKH, U X aBTOpax.

CopepxarenpHo-MeTOAUYECKAs JTMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSILEHA
JJIEMEHTaM TEOPUHM MHOXKECTB. 1€0pETUKO-MHOKECTBEHHBIE IPEICTABICHUs IIPOHU3BIBAIOT BECh
KypC IIKOJbHOM MaTeMaTUKU U MpeaararoT Hauboliee YHUBEPCAIbHBIM A3bIK, OObEIMHSIOLIUMI
BCE paslenbl MaTeMaTUKH M €€ IPUIOKEHUH, OHM CBA3BIBAIOT pA3HBIC MaTEMAaTHYECKHE
JUCLHUILIMHBL B eauHoe wnenoe. [loaromy BaXHO 1aTh BO3MOKHOCTH IIKOJIBHUKY ITOHUMAThb
TEOPETUKO-MHOKECTBEHHBIA  SI3bIK COBPEMEHHOM MATEMAaTHKM M HUCIOJIb30BaTh €ro Uit
BBIPAKCHUS CBOUX MBICIICH.

B kypce «AnreOpa u Hayajla MaTEMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOpBIE MPU3BAaHBI C(HOPMHUPOBATH HABBIKH IOCTPOCHHUS
MOJIeNIel peasbHBIX CHTYallMid, UCCIEOBAHUS 3TUX MOJEINEH ¢ MOMOIIBIO ammapara anreOpsl U
MaTEMAaTHYECKOTO aHaJIW3a M MHTEPIpEeTaluuu IOJIY4YEHHBIX pe3ylbTaToB. Takue 3agaHusd
BIUICTEHBl B KaXKIbIil M3 pa3leloB IPOrpPaMMBbI, ITOCKOJIBKY BECh MaTepHal Kypca LIHPOKO
UCIIOJIB3YETCS JUIsl PELICHUs NPUKIaAHbIX 3a1ad. [Ipu pemenun peaybHbIX NPAKTUYECKUX 3a1ad
yyaliecsi  pa3BHUBAIOT  HAOJIOJATENbHOCTb,  yYMEHHE  HAaXOJWUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HUCIOJIb30BATh AHAIOIHIO, 00001aTh M KOHKPETU3UPOBaTh MpoOiIeMy.
JearenbHOCTh MO (POPMUPOBAHMIO HABBIKOB DPELICHMS NPUKIATHBIX 337ad OpPraHU3yeTcs B
IpoLecce U3yUeHHs BCEX TEM Kypca «Anredpa v Hauaja MaTeMaTUYECKOro aHaIu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM mutaHe Ha M3y4yeHHE Kypca aireOpbl M Hayal MaTeMaTHYeCKOro aHaju3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Heaento B 10 kimacce u 3 yaca B Hegento B 11 kiacce, Bcero
3a ;1Ba roga ooy4enwus — 170 gacos.

COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYHCICHUSA

Parmonanbhbie yncina. OObIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue  Apodbu. Apudmernyeckue omepaudd € palUUOHAJIbHBIMU  YHCIIaMH,
npeoOpa3oBaHus YUCIOBBIX BbIpakeHuM. IIpuMeHeHue apoOeil M MPOLEHTOB Uil PELICHUS
MPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HAaHUHI U peaJIbHOM JKU3HH.

JlelicTBuTenbHbIE uyucia. PalmoHanbHble W HMppalMOHANbHBIE 4Mcia. ApupmeTuyeckue
orepanuyu C JAeUCTBUTENbHBIMU 4MciaaMu. [IpuOnuk€éHHble BBIYMCICHUS, MpaBUia OKPYTJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenpb ¢ nensiM mnokaszareneM. CtangapTHas GopMa 3amucH JEHCTBUTENBHOTO YHCHIA.
Hcnonb3oBanue moaxofsmedl (GopMbl 3amucu  JEHCTBUTENBHBIX YHCEN Ul peleHHs
MIPaKTUYECKMX 33/1a4 U NPEJICTABIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HATypajbHOW cTeneHu. JledcTBus ¢ apudmMeTrndecKuMu
KOPHSIMHM HaTypajbHOW CTETIEHH.

CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO APTyMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPE0OpPa30BAHUS.

[IpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
bopMyIIBI.

VYpaBHeHHE, KOpEeHb ypaBHeHUs. HepaBeHCTBO, pemieHMe HepaBeHCTBA. Meroa
UHTEPBAJIOB.

Perienue nembx U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM.
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IIpuMeHEeHNE ypaBHEHUI M HEPAaBEHCTB K PELICHMIO MATEMaTHYECKHX 3a7ad M 3a1ad U3
Pa3IMYHBIX 00J1aCTel HAYKU U PEATbHON KU3HH.

DOYyHKUMH U TPAaPUKHU

Oyuk1us, crnocoosl 3ananus Gynkun. ['padux Gynakuun. Bzanmuo oOpatusie GyHKIHH.

OO0nacTp omnpeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hynn ¢ynkuuun. IlpomexyTtkn
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

Crenennast QpyHKIMS C HATypaJbHBIM M IICNIBIM TOKa3areneMm. EE cBoiicTBa M rpaduk.
CgoiicTBa u rpaduk KOpHS N-0if CTETEeHU.

Tpuronomerpuueckass OKpPY>XHOCTb, OIpPEICIEHUE TPUTOHOMETPUUECKUX  (YHKIMH
YHCJIOBOI'O apryMEHTA.

Hayana maTreMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  CIOCOOBI  33JaHUsl  MOCIeAOBaTenbHOCTEH.  MOHOTOHHBIE
II0CJIEI0BATENBHOCTH.

Apudmernueckass U reoMmerpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromias
reomerpuueckasi mporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH T'€OMETPHUYECKOW MPOTPECCHHU.
@opMysa CIOXKHBIX NMPOLEHTOB. VCIOnb30BaHME NPOrPECCHH Ul PEUICHUS pPEaIbHBIX 3a1ad
IIPUKIIATHOTO XapakTepa.

MHoxecTBa H JIOTHKA

MHoXxecTBO, ornepanuu HaJa MHOxecTBaMu. [[uarpammbl Ditnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOIO anmapara Uil ONKMCAHMS PEAJbHBIX IIPOLIECCOB W SIBICHUMW, IIpU
pELICHUHU 3aj]a4 U3 APYIUX Y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KAa3aTEILCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ paumoHaabHbIM NOKa3aTeneM. CBONCTBA CTENEHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJbHbIE JTOTapH(PMBI.

YpaBHeHHsI U HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, coepKalUX Jorapu(msl.

[IpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAIMX CTENEHH C PAllMOHAIBHBIM [TOKA3aTeseM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokaszaTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMpl TMHENHBIX ypaBHEHUH. PelleHne MpUKIAagHBIX 3a1ad C IOMOILBIO CHCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHHe ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHUX 3ajad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAyKU U pealbHOU JKU3HU.

DYyHKUMH U TPaPUKHU

Oyukuus. I[lepuonuueckne  ¢GyHkiuu. IIpomMexxyTkm  MOHOTOHHOCTH — (YHKIHH.
MakcumMymbl 1 MUHUMYMBI (yHKUMU. HaunOomnbliee W HauMeHblllee 3HadeHHE (YHKUIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U IPaUKH.

[TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUUN IS peLICHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIMHA A7 UCCIEAOBAHHS MPOLECCOB U 3aBHCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHOM KU3HH.

Hayana maTtemMaTH4ecKOro aHajimsa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /7S pELIEHHs] HEPAaBEHCTB.
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[TpouzBognas pyukiuu. ['eomeTpuueckuii 1 GU3MUESCKUI CMBICT TTPOU3BOTHOM.

[TpouzBoagHbIe AneMeHTapHBIX (QyHKIMH. DOpMyITbl HAXOXKACHHUS MPOU3BOJHON CyMMBI,
MIPOM3BEICHHUS U YaCTHOTO (DYHKIIHH.

[TpumMeHeHre MPOU3BOAHOM K MCCIEOBaHUIO (PYHKIMH HA MOHOTOHHOCTh U 9KCTPEMYMBI.
HaxoxneHnve HanbobIero 1 HaMMEHbIIEro 3Ha4eHNs PyHKIUU Ha OTPE3Ke.

[IpuMeHeHne TPOU3BOAHOW JII HAXOXKACHUS HAWIYYIIEro penieHusl B IPUKIAIHBIX
3aaydax, s ONpeesieHUs] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Uitk rpaduKkoMm.

IlepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTerpan, ero reoMerpuueckuii M (QU3MYECKUil cMbICi. BbluncieHue uHTerpajia mo
dbopmyne Hetorona—JleliOHuna.

[Iporpamma kypca «Anrebpa W Hayala aHaiau3a» pa3paboTaHa C yYeTOM HPOTPAMMEI
Bociutanuss MAOY «lllkona Nely» KI'O, cormacHO KOTOpOW y COBPEMEHHOrO IIKOJIbHUKA
JOJKHBI OBITH CHOPMHUPOBAHBI POCCHIICKUE 0a30BbIe (TPAKIAHCKUE, HAIIMOHAIBHBIC) HOPMBI H
LIEHHOCTH, 3aKkperuieHHbie B Konctutynuu Poccuiickoit @epepanuu.

OTU 1IIEHHOCTH HAXOJAT CBOE OTPA)XEHHE B COJEP)KAHHUM YPOKOB IO paslenaMm Kypca,
o0OecrieunBaroleM pa3BUTHE BBICOKOHPABCTBEHHON JIMYHOCTH, pa3JeNsIONIed pOCCHUICKHE
TPaJIULIMOHHBIC JYXOBHBIC IIEHHOCTH, OOJANAIONIEH AaKTyallbHBIMH 3HAHUSIMH W YMCHUSIMU,
CIIOCOOHOM pealn30BaTh CBOW MOTEHIMAI B YCIOBUSX COBPEMEHHOrO OOIIEeCTBa, TOTOBOM K
MHPHOMY CO3HMJIAHUIO U 3a1uTe POIUHBL.

IVIAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuebHOro mpeamera «MareMaTuka» JIOJDKHO oOecreuyuBaTh IOCTHIKEHHE Ha
YPOBHE CpeaHero oOmero oOpa3oBaHHMA CICAYIONUX JHYHOCTHBIX, METANPEIMETHBIX U
IIPEIMETHBIX 00Pa30BATEIbHBIX PE3YIbTATOB!

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MMPOrpaMMbl y4yeOHOro mpenmera «MareMaTHKa
XapaKTEepPU3YITCS:

I'paxxnanckoe BocniuTaHue:

c(OPMUPOBAHHOCTBIO TPaKIAHCKOM MO3UMIUU O00ydaromerocs Kak aKTHUBHOIO M
OTBETCTBEHHOTO 4JIEHAa POCCHUUCKOTO O0IeCTBa, MPEACTAaBICHHEM O MATeMaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MPOLEAYp TpPakIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI W TPp.), YMEHHEM B3aWMOJCHCTBOBATh C COIHAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIIUAMH U Ha3HAUCHHUEM.

[TarpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON TpaskJaHCKON MIEHTUYHOCTH, YBAXEHHS K MPOILIOMY
W HACTOSIIIEMY POCCHUUCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHMCKOW MAaTeMaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH pOCCHMCKOro Hapoia; c(hopMHUpPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTH>KEHUN HAyKd M JIESITEIbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOrO BKJIaJa B MOCTPOCHUE
YCTOWYHBOTO Oy TIyIIIEro.

DCTEeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIICHHMEM K  MHPY, BKIIOYas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aad, peIIeHWH, pacCyXKIEHUH; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJOB UCKYCCTBA.

®uU3NYECKOe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTU4YeCKHe 3HaHUs B HHTEpecax
3I0pOBOTO M 0€30macHOro oOpasza MHU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3JI0POBBIO

(3mopoBoe muTaHHe, cOANAHCHUPOBAHHBIA PEXHUM 3aHATHH M OTIbIXA, perylisipHas (u3nveckas
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AKTUBHOCTH); (PU3NYECKOTO COBEPILIECHCTBOBAHUS, MPU 3aHITHUSIX CHOPTUBHO-0310POBUTEIBHOMN
JEeSITENIbHOCTBIO.

TpynoBoe BoclIUTaHUE:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; WHTEPECOM K Pa3TUYHBIM
chepam npodeCcCHOHATBLHON /IEATEIbHOCTH, CBA3AHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBINM BBIOOp Oynymiel mpodeccuu U peann3oBbIBATH COOCTBEHHbIE
KU3HEHHbIC IUIAHBI, TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUH
MIPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

DKOJOTrH4eCcKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJIOTHYECKON KYyJIBTYphl, TMMOHUMAHUEM BIIHSHHS COIUATBHO-
HSKOHOMHYECKUX TIPOLIECCOB HA COCTOSHUE NPUPOJHONH W COIMAIBHOM Cpeabl, OCO3HAHUEM
100aNbHOTO  XapakKTepa  dSKOJOTMYECKHX  mpoljeM;  OpHeHTaluuedl Ha  IpUMEHEHUue
MaTeMaTUYeCKUX 3HAHUM NIJIs pelieHus 3a7ad B 00JacTH OKpY’Karolledl cpeibl, MIaHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX ITOCIICICTBUHN JIJIsSI OKPYKAFOIICH CPEIIbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMaTH4YeCKOW HAayKHU Kak cgepbl
YEJIOBEYECKON JCSITEILHOCTH, ITANOB €€ Pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTHUS ITUBUIIH3AIHM;
OBJIAJICHUEM SI3BIKOM MATEMAaTHKH M MaTEMaTHYCCKOU KyJIbTYPOU KaK CPEJCTBOM ITO3HAHUS MHUPA,
TOTOBHOCTBIO OCYIIECTBIISITH MPOCKTHYIO U MCCIIEA0BATENbCKYIO ACSITEIbHOCTh MHAUBUIYaIbHO U
B IpyTmIie.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbie pe3yJIbTaThl OCBOCHHSI IIPOTPaMMBbI YIeOHOTO TIpenMeTa «MareMaTHkKa
XapaKTepU3yIOTCS  OBJIAJEHUEM  YHHMBEPCAIbHBIMU  HO3HAGAMENbHBLIMU  OCUCMBUIMU,
VHUBEPCANLHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCANbHLIMU — Pe2YIAMUEHbIMU
oeticmeusmu.

1) Vuueepcanvuvie noznasamenwvhuie oeticmsus, obecnewusaiom opmuposariue 6a306bix
KOCHUMUBHBIX NPOYECCo8 00yuaowuxcs (0ceoeHue Memooo8 NOSHAHUS OKPYHCAloujeco Mupa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble nornueckue neMCTBUS:

o BBISIBJISITH W XapaKTEPH30BAaTh CYMISCTBEHHBIC TPU3HAKH MaTEMaTHYCCKHX
00BEKTOB, TOHITHIA, OTHOIIECHUN MEXIY MOHATHIMH; (HOPMYITHPOBATH ONPEACICHUS MOHSITHIH,
YCTaHABIIMBATh CYIICCTBEHHBINM TPHU3HAK KIACCU(PUKAIMK, OCHOBAaHUSA JUIsi OOOOMICHWS U
CpPaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

. BOCTIPUHUMATh, (OPMYITUPOBATH U MPeoOpa30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIC
U OTpUIIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

o BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TMPOTUBOPEUHUS B
dakTax, MaHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUAX; NpeiaraTh KPUTEPUH MJsl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

o JIeNIaTh  BBIBOJBI C  WCIOJB30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTHBHBIX YMO3aKIIOUCHHUH, YMO3aKITFOUCHUH 110 aHAJIOTHH;

o NPOBOJUTH CAMOCTOSITEIBHO JTOKA3aTeIbCTBA MAaTEMaTHUECKUX yTBEPIKICHHN
(mpssMble W OT TPOTUBHOTO), BBICTpAWBAaTh AapPTyMEHTAIUIO, TIPUBOAWTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

o BBIOHpaTh CIOCO0 perieHust yaeOHOW 3amaun (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelreHus, BbIOMpaTh HauOoJiee TOMXOMANIMA ¢ YYETOM CaMOCTOSATEIBHO BBIICICHHBIX
KpUTEPUEB).



ba3oBrle nccnenoBaTenbCcKue AeHCTBUS:

° UCIIOJIb30BaTh  BOIPOCHI KAaK  HCCIICIOBATCIIBCKUH  HMHCTPYMEHT — IO3HAHUS;
(bopMyJIHPOBaTh BOMPOCH], (PUKCUPYIOIIUE TPOTUBOPEUHE, IPOOJIEMy, YCTaHABIMBAThH HCKOMOE U
JaHHOe, (POPMHUPOBATH TMITIOTE3Y, APIYMEHTHPOBATH CBOIO IMO3UIIHIO, MHECHHE;

° MPOBOANTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIIEIOBAHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYeCKOro OOBEKTa, SIBJICHHS, MPOIECCA, BBISBICHHIO
3aBUCHUMOCTEN MEXKIy 00bEKTaMU, IBJICHUSIMH, TTPOIIECCAMH;

. CaMOCTOSITENIbHO  (hOPMYJIMPOBaTh OOOOIICHWS W BBIBOJBI 110 pe3yJIbTaTaM
NpOBEeAEHHOTO  HAOMIOACHMS, WCCIEAOBaHUs, OICHHBATh JOCTOBEPHOCTH  TOTYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHMIA;

. IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakXKe BBIJIBUIaTh
MPEJIITOJIOKEHHS O €r0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Pabota ¢ nuapopmanmeii:

. BBISBJISITH ACPUIMTH HH()OPMALINHY, TAaHHBIX, HEOOXOAMMBIX I OTBETa HA BOIIPOC
U JIUIS PELICHUS 3a/1a4u;

. BEIOMpaTh WHQPOPMAIIUIO W3 HUCTOYHWKOB PA3JIMYHBIX THUIIOB, aHAJIU3WPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMANHMIO pPAJIMYHBIX BUIOB U (hopm
MIPEICTaBJICHHUS,

J CTPYKTYpHpOBaTh HMH(MOPMALMIO, MPEACTABIAT, €€ B pa3iuyHbIX (opMmax,
WLTIOCTPUPOBATH IpadUuecKy;

J OLICHMBATh HAI&KHOCTh MH(POPMAIMU IO CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAMUBHbBLE OeliCMEUs, 00eCneuusaron cQopmMuposaHHocms
COYUATIbHBIX HABLIKOG 0OYYAIOUUXCAL.

OO61eHue:

o BOCIIPHHUMATh W (DOPMYJTHUPOBATh CYXKJACHHUS B COOTBETCTBHHM C YCIOBHSIMH H
HEIAMH  OOINEHHS; SICHO, TOYHO, TPAMOTHO BBIP@KAaTh CBOK TOYKY 3pPCHHMsS B YCTHBIX W
NUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TI0 XOJy peIIeHUs 3aJauyd, KOMMEHTHPOBATh
TIOJTYYCHHBIH Pe3yJIbTaT;

o B XoJe OOCYXIeHHs 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, pelraeMol 3a/Ja4yd, BBICKA3bIBaTh HJICH, HAIlCJICHHbIE HA TIOUCK pEIICHUS,
COITOCTABJISITh CBOU CYKICHHS C CYXACHHSAMH JPYyTHX YYaCTHHUKOB JHajiora, OOHAapy>KHUBaTh
pa3iuune W CXOJCTBO TO3UIIMH; B KOPPEKTHOH (Gopme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH
BO3PAXKCHUS;

o NPECTaBIATh PE3yJbTaThl PEIICHHs 3a7add, JKCICPUMEHTa, WCCICIOBaHHMS,
MPOCKTA; CaMOCTOSTEIBHO BBIOMpATh (OPMAT BBICTYIJICHHS C Y4YETOM 3a/1a4 MPE3CHTALUU H
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

o MOHUMATh W UCTOJIH30BAThH MPEUMYIIIECTBA KOMAHIHON ¥ HHIMBHIYaIbHON paOOThI
Opyd peHicHWH YYeOHBIX 3ajad; MPHHUMATh I€Jb COBMECTHOM JEATEIbHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, pacmpeiesisiTh BHABI padOT, TOrOBapUBATHCH, OOCYX IaTh
IpoIIeCC U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKHX JIFOJICH;

o y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIC HITYPMbI» M HWHBIC); BBIOJHATH CBOK YacTh pabOThl M KOOPJAWHUPOBATH CBOH
JNCHCTBUS C APYTHMH WICHAMH KOMaH/IbI; OIIEHWBATh KAYECTBO CBOECTO BKJIaJa B OOIIUI MPOAYKT
110 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHS.

3) Vnusepcanvnvie pecynamuensie deiicmeus, obecneuusarom hopmuposanue cmMulci08blx
YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCU.



Camoopranu3anusi:

COCTABJIATh IUIAH, JITOPUTM pELICHUs 3aJaud, BbIOMPATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBaTh U KOPPEKTHPOBATbH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTpPOJIB:

J BJIAJICTh HABBIKAMH II03HABATEJIbHOW peQIEKCUM KaK OCO3HAHUS COBEPLIAEMBbIX
JNEMCTBUN U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BJIAAETh CHOCOOAMH CaMOIPOBEPKHU,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHNUs MaTEMaTUYECKOH 3a7a4uu;

J IPEIBUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpH pEIICHUU 3ajauH,
BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HaWJECHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

J OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBHUSIM, OOBSICHATH NPUYHUHBI
JOCTHKEHUS WM HEIOCTUIKECHUS Pe3yNIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «Anrebpa W Hayala MaTeMaTHYeCKOTO aHaIM3a» Ha ypOBHE
cpeanero oOmiero oOpa3oBaHUsl AODKHO 00ECHeurBaTh TOCTHIKEHHE CIEAYIONIMX MPEAMETHBIX
00pa30BaTeNIbHBIX PE3yJIbTaTOB!
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Yucna v BbIYMCICHUSA

OmnepupoBaTh MOHATUSMH: PAIMOHAIBLHOE M JCHCTBUTEIFHOE YHCIIO, OOBIKHOBEHHAs U
JecATUYHas ApOOb, IPOLIEHTHI.

Beimonuate apugmeTnyeckue omnepanMM € pPAalUOHAIBHBIMU UM JIEHCTBUTEIbHBIMU
YHUCJIAMHU.

BoinonHATe NpUOMMKEHHBIE BBIUMCIEHUS, WCIIONB3Yysl IMpaBUjla OKpPYIJIEHHUS, JAejaTh
NPUKUAKY U OLIEHKY Pe3yJbTaTa BIYMCICHUH.

OmnepupoBaTh HMOHATHAMHU: CTENEHb C LIEIBIM IOKa3aTeleM; cTaHaapTHas (opMma 3amnucu
JeMCTBUTENILHOTO 4YHCIIa, KOPEHb HAaTypajbHOM CTENEHH; MCIOJIb30BaTh MOJIXOASLIYI0 (Bopmy
3anyucy JEHCTBUTENBHBIX YUCEN JUIsl pEIICHUs MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS 1aHHBIX.

OnepupoBarh MOHATUSAMHU: CUHYC, KOCUHYC ¥ TAHT€HC MPON3BOJILHOTO yTJa; UCIIONIb30BaTh
3aMuCh MPOU3BOJIBHOTO yIila yepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHNd U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO; 11€JI0€, pallMOHAIbHOE,
MppaLMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BoemonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIDOKEHHMM M pemarthb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHsATe npeoOpa3zoBaHUs LIETBbIX, PAIUOHATIBHBIX U UPPALUOHAIBHBIX BBIPAKEHUN U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIMOHATIBHBIX U HPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHsITh ypaBHEHHUS M HEPABEHCTBA I PELICHMsS] MAaTEMaTU4YECKUX 3a/1ad M 3a7ad U3
pa3INYHBIX 00JI1aCTe HAYKH U peaIbHON KHU3HH.

MonenupoBaTh peajgbHblE CUTyallUM Ha SI3bIKe aiureOpbl, COCTaBJIATH BBIPAKEHUS,
YpaBHEHHUs, HEpPaBEHCTBAa MO YCJIOBHMIO 3a/ayd, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DOYyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATHAMU: QYHKIIHS, CTIOCOOBI 3a1anus GyHKIIUU, 00JIaCTh OTIPEICTICHUS 1
MHO’KECTBO 3HaUe€HUN QyHKIUH, rpa@uK QyHKIIUHN, B3aUMHO 0OpaTHbIE (PYHKIIHH.

OnepupoBaTh MOHATUAMH: UYETHOCTH M HEYETHOCTh (YHKUMH, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUINN 1)1 pelieHus: ypaBHEHUH.
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Crpouth ¥ uuTaTh rpaduKu JUHEHHOW (YHKINUH, KBAaIpaTHYHOW (PYHKIIUH, CTEIICHHOU
(GYHKIUY C LIEIbIM TOKa3aTeJEM.

Hcnons3oBark rpaduku QyHKIMA A7 UCCICIOBAHUS IMPOILIECCOB W 3aBUCUMOCTEH IMPHU
pelIeHNH 3a7ad U3 APYruxX Y4eOHBIX MPEIMETOB M PEalbHOM KHU3HH; BhIpakaTh (opmyliamu
3aBUCUMOCTH MEX1y BEJITUYMHAMU.

Havana maTteMaTH4eCcKOro aHajm3a

OmnepupoBaTh MOHATUAMHU: TOCIEIOBATEIBHOCTh, apu(pMETHYECKass U TeOMETpHUYecKas
IIPOTPECCUM.

OnepupoBarh NOHATUSAMU: OECKOHEUHO yObIBaroIIasi reOMeTpuuecKas Mporpeccus, cymma
0ecKOHEYHO yOBbIBAIOIIEH reOMEeTPUYECKON MTPOrPeCcCUu.

3amaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnons30BaTk CBOMCTBA IOCIEAOBATENBHOCTEH W NPOTPECCUN IS PELICHUs PEANbHBIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

MHoxkecTBa M JIOTHKA

OnepupoBath MOHATHSAMH: MHOXECTBO, OIl€pallM HaJ] MHOKECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar sl ONMCAHMS PEaJIbHBIX MPOLIECCOB
U SIBJICHU, IPU PEILICHUU 3a7a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

OnepupoBarh NOHATUIMU: ONPEIEICHUE, TEOPEMA, CIECACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBarh MOHATHSMHU: HATypaJlbHOE, ILE€JI0€ YHUCIO; HCIOIb30BaTh IPU3HAKU
JIETMMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YHUCIIa HA IPOCThIE MHOKUTEIM ISl pELICHUS 3a/1ay.

OnepupoBarh MOHATHEM: CTEIIEHb C PALIMOHAJILHBIM [T0OKA3aTEIEM.

OmnepupoBaTh MOHATUSAMHE: JIOTApU(BM YUCIIA, IECITUYHBIE U HATYPAJIbHBIE JIOTapU(MBIL.

YpaBHeHHs H HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTEMEHH M MpeoOpa3oBaHMsl BBIPAXKEHHH; OMEpUPOBATH
MOHATUSAMH: T0KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; PELIATh OCHOBHBIE TUIIBI ITOKA3aTENbHBIX
YpPaBHEHUH 1 HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMsl BBIpAXEHHM, COJAEpXKAlIUX JIOrapu(Mbl; ONEpUpPOBATh
MOHATUSIMH:  JIOTapU(PMHUUECKOE YpaBHEHME W HEPABEHCTBO; pellaTh OCHOBHBIE THIIBI
norapupMUUECKUX YpaBHEHHUH U HEPABEHCTB.

Haxonuts pemenust mpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ pelleHHe; HCIOIb30BaTh
CHUCTEMY JIMHEWHBIX YPABHEHUH 751 PEIICHHS MIPAKTUYECKUX 3a]1a4.

HaxonuTh pemeHnss npocTenmx CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX YPABHEHUU U
HEPaBEHCTB.

MonenupoBaTb peajbHble CUTyallUM Ha s3bIKe aiureOpbl, COCTaBISATh BbIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ1a4H, MCCIIEI0BATh ITIOCTPOCHHBIE MOJECIIHU C
UCIIOJIb30BAaHUEM armapaTa anreOpsbl.

DyHKIUH U TPadUKH

OnepupoBaTh MNOHATUSAMHU: MEpUOANYECKas (YHKIMS, TMPOMEKYTKH MOHOTOHHOCTH
GYHKIIUM, TOYKH SKCTpeMyMa (YHKIMH, HauOoiblllee W HauMEHbIee 3HAYeHUS (PYHKIMH Ha
MIPOMEKYTKE; UCIIOJIb30BaTh UX ISl HCCTIeIOBaHUs QYHKITUH, 3a1aHHOIN rpaduKoMm.

OnepupoBaTh  MOHATHSAMHM:  Tpa@UKd  TOKa3aTeNbHOM,  jorapu@muueckoil
TPUTOHOMETPUUECKUX (PyHKIMH; U300pakaTh UX HAa KOOPIMHATHOW IJIOCKOCTU M HCIOJIb30BaTh
JUISl pELIEHNs] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON TUIOCKOCTH TpaduKU IJUHEHHBIX ypaBHEHUU U
WCITOJIB30BAaTh UX JUUIS PEIICHHS CUCTEMBI TUHEHHBIX YPABHEHUM.
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Hcnonw3oBath Tpaduku (QyHKIUN 171 HMCCIEIOBAHUS TMPOIECCOB U 3aBHCHMOCTEH W3
JIPYTUX Y4EOHBIX TUCIUIUINH.

Hauvana maTtemMaTnyeckoro aHajaimu3a

OnepupoBarh MOHATHAME: HEPEPbIBHAS (DYHKIIMS; TPOU3BOIHAS () YHKIIMU; UCTIOIB30BATh
reOMeTpUUYECKUN U GU3NYECKUI CMBICI IPOU3BOIHOM TSl peLIeHHs 3a/1a4.

Haxoauts npou3BoAHbBIE 3I€MEHTAPHBIX (DYHKIMA, BBIUUCISATH MPOU3BOJHBIE CYMMBbI,
MIPOU3BEICHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh MPOW3BOAHYIO JUIsl HMCCIEAOBaHHUS (YHKIMM HA MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEI0BAHUS K TOCTPOCHUIO IPaPUKOB.

Hcnonb30BaTh MPOM3BOAHYIO IJISl HaXOXKACHHS HAWIYYILIETrO PEIICHUs B MPUKIAJHBIX, B
TOM YHCJIe COIIUAIbHO-KOHOMUYECKUX, 3a/ja4ax.

OnepupoBarh MOHATUSMHU: IMEPBOOOpA3HAsT M HMHTETPal; MOHMMATh T€OMETPUYCCKUN U
buznyecKkuilt CMBICT UHTETrpaa.

Haxoauts nepBooOpa3Hble 37€MEHTapHBIX (PYHKIIMIL;, BBIYUCIATH MHTErpal mo (opmyse
Herorona—JleliOauma.

Pemate npuknagHbie 3a7a4, B TOM YUCIE COIUATBHO-3KOHOMHUUYECKOTO U (hU3UYECKOTO
Xapakrtepa, CpeICTBaMU MaTEMaTHUECKOT0 aHalln3a.

CUCTEMA OLHEHKHU JOCTUXEHUS INTAHUPYEMBIX PE3YJIBTATOB

OneHka JOCTHKEHUSI ITUIAHUPYEMBIX pPE3YJIbTaTOB MPOBOAMUTCS B COOTBETCTBUM C
[TonoxxenueM o (opmax, MEPUOAUYHOCTH, MOPSAKE TEKYLIEr0 KOHTPOJS YCIIEBAEMOCTH U
npoMexkyTouHou arrectanuu odydaronuxcss MAOVY «Illkona Nely» KI'O.

Texymuii KOHTPOJIb yCIIEBAEMOCTH YYalllUXCs MO Kypcy Anredpa NpoBOAUTCS B TEUEHUE

yqe6Hor0 nepuoaa u NpeArojiaracT CJICAYOIne q)OpMLIZ

- IPOBEJCHHE KOHTPOJbHBIX MEPONPUATHA C  BBICTABIEHHEM  OOYyYarOLIMMCS
WHAUBUAYAIbHBIX TEKYIIUX OTMETOK YCIIEBAEMOCTH [0 PE3yJIbTaTaM UX MPOXOKICHUS.

- BBIBEJICHHE YETBEPTHBIX (TIOJIYTOOBBIX) OTMETOK YCIEBAEMOCTU OOYYAIOLIUXCS MyTEM
000011IeH!S] TEKYLIMX OTMETOK, BBICTABJIEHHBIX OOY4YalOIIMMCS B TEUEHUE COOTBETCTBYIOIIETO
y4eOHOTo NepHoaa;

ITo xypcy AnreOpa npeaycMOTPEHO BBIIIOJHEHUE YCTHBIX, MMCbMEHHBIX U MPAaKTUYECKUX
OLICHOYHBIX NTPOLIEYP.

K ycTHBIM OLIGHOYHBIM IMpolLIEypaM OTHOCATCSA: YCTHOE coOeceloBaHuE, pelIeHUe
MaTEMaTUYECKUX WM HWHBIX 3aJad B yM€; KOMMEHTHUPOBAHME (AaHAIM3) CUTyalUM; Ipyrue
KOHTPOJIbHBIE pa0OThI, BBIIOJIHSEMBIE YCTHO.

K mnucbMeHHBIM KOHTPOJIBHBIM paboTaM OTHOCATCS: JUKTAHTBI, KOHCIIEKTHPOBAaHHE
(pedepupoBaHie) HayuHbIX TEKCTOB; PEIIEHHWE MAaTEMaTHYECKMX W HMHBIX 3a7jad C 3aIllChIO
pelLlIeHHs], CO3/laHHE€ U PEeJIaKTUPOBAHUE 3IIEKTPOHHBIX JOKYMEHTOB (MaTepHallOB); CO3JlaHHE
rpadguueckux cxeM (AuarpaMm, TaOIUIl W T.N.); MPOU3BOJCTBO BBIYUCIEHUH, pacyeToB (B TOM
YHCJIe C UCMOJIb30BAHUEM 3JIEKTPOHHO-BBIYUCIMTENBHON TEXHUKH); co3zaHue ((hopMHpOBaHUE)
AIIEKTPOHHBIX 0a3 JaHHBIX; BBINOJIHEHWE CTaHAAPTHU3UPOBAHHBIX TECTOB (B TOM 4YHCIE
KOMITBIOTEPHBIX); ApPYTrHe KOHTPOJIbHBIE pabOThI, pe3yNbTaThl KOTOPHIX MPEJOCTAaBIISIOTCS B
MUCbMEHHOM BH/IE.

K npakTuueckuMm KOHTPOJIBHBIM paboTaM OTHOCSATCS: MPOBEACHUE HAYUHBIX HAONIOCHUM;
MMOCTAaHOBKA JITA0OPATOPHBIX OIBITOB (IKCIIEPUMEHTOB); W3TOTOBJICHHE MAaKETOB; BBIMOJHEHUE
KOHTPOJIbHBIX YIPaXHEHUH.

[IpomexyTouHas aTTectanus HO Kypcy ainreOpa mpoBoAuTcs B (GopMe KOMIUIEKCHOU
KOHTPOJILHOM paloThl (anredpa, reoMeTpusi, BEPOSATHOCTh U CTaTUCTHKA) 1 pa3 B roj B CPOKH,
YCTaHABJIMBAEMbIE MMEIArOrHYECKUM COBETOM. B ciryuae mpoBenenusi BeceHHeil ceccuu BIIP mo
MaTeMaTHUKE, PE3yJIbTAaThl €€ BBINOJIHEHMS NPUPABHUBAIOTCS K MPOMEXKYTOUYHOM aTTECTAlUM I10
Kypcy.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
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HaunmeHoBaHMe pa3ieiioB U
TeM NPOrpaMmbl

MHokecTBa palMOHAJIBHBIX U
JENCTBUTENbHBIX YHCEI.
PanmonaneHble ypaBHEHUS U
HEPaBEHCTBA

KoaunuyecTBO 4acoB

DJIEKTPOHHbBIE

Bce
ro

14

KonTpoas

IIpakTHuec
Hble

5 KHe padoThl
padoThI

(uudgposbIe)
o0pa3oBareb
Hble pecypchl

Oynkuuu u rpapuku. CTeneHb
C LICJIBIM II0Ka3aTeIeM

Apudmernueckuit KopeHb N—
oi1 crenenu. MppannonanbsHele
YpaBHEHHUS U HEPABEHCTBA
Dopmyiibl

Tpuronomerpuu. Tpuronomerp
NYECKHUE YPaBHEHUS

[TocnenoBaTenbHOCTH U
POrPeccuu

18

22

6

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

Ne
n/

11 KJIACC

KoanuyecTBO 4acoB

HanmenoBanue
pa3aeaoB U TEM Bceer
MPOrpamMmmbl 0

Cremnens ¢
parroHaIbHBIM
MOKa3aTelieM.
Iloka3zarenpHas
byHKIMS.
IToxazaTenpHBIC

12

YpaBHEHUS U
HEpPaBEHCTBA

Koutpouabnbl = IIpakTnyecku
e padoThbl e padoThl

DJIEeKTPOHHBIE
(uudposrie)
o0pa3oBaTe/IbHBI
e pecypcsbl

Jlorapudpmuueckas
byHKIHS.

Jlorapudmuueckue 12
ypaBHEHHUS U
HEpaBEHCTBA

TpuronomeTpudecku

€ QYHKIUHN U UX
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rpaduKy.
Tpuronomerpudecku
€ HEpaBEHCTBA
[IpousBoaHas.

4 [Ipumenenue 24 1
MIPOU3BOAHOMN

Nurerpan u ero
MPUMEHEHUS

6 Cucrembl ypaBHEHHI 12 1

HarypanbHbie u
1eJIbIE YUCIIa

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3alH
3HAHHUI

18 2

OBLIEE KOJIMYECTBO
YACOB I10 102 6 0
I[TPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA

Anrebpa n Havasa MaTemaTudeckoro aHanusa. 10 kiacc (6a3oBblii U MpOd. YpOBHHU) -
Konsirun FO.M. u np.

Anrebpa n Havana MaTeMaTH4ecKoro aHanusa. 11 kiacc (6a3oBbId U Mpo@d. YpOBHHU) -
Komnsirun FO.M. u np.

METOANYECKHUE MATEPHUAJIBI 1JIsd YUUTEJIA

Anrebpa u Hadaja MaTemMaTuueckoro ananusa. 10 kmacc. MeTonnyeckue peKOMEeH IAIuu -
®enoposa H.E., TkaueBa M.B.

N3yyenne anreOpsl U Hayalm MaTeMaTuueckoro ananusa B 11 kmacce. Kuura mist yaurens -
®enoposa H.E., TkaueBa M.B.

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
HUHTEPHET

https://resh.edu.ru

mathb-ege.sdamgia.ru

www.school.edu

Pecypcrt HOK
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http://ya.ru/clck/jsredir?from=ya.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=2202.4PBrv_V8qWCjpuA62tlAVCWPIQYxcVeFRf50tGverJWqvvDemiO78qJM-hyFrPYFbXZ5ZWdmdHhhbWJmZHVzeg.de12ce6d647fb7ce5ca94497013b21a878b418ed&uuid=&state=RsWHKQP_fPE,&&cst=AxbTlK7nwx6hOtlFEVBANub136vesaMCKLpB2GqeJj9lJqbaOzvtBESkxm_2LGPPRl3_QDanIDxQDQw25hCWxo715tbeqvzzjkGC_18Urex8XXqtv0mGkxRSjHuOzA13JjfHx5v8stXtM8NUxys118f4dbPkRJmjjsl1ccufZr55NPcaqysOyyliRtwbnTWHsYP3sisa82b3phPVaBsN2chTBm3rydAO_GG99zbg4-NrYiBiwsAFdJhEzJBMLdybU1rzvPFiNyXEknlkaVI8yhaYkesRZZCNkiniyt4xA0JKg8-Fw-JyIZh1xjc6HkFRVuDecSEBTMbQq3Sz_OZMKsDFVc0DRcMSFRACbVpAYXF4cEd4UnyoRK__v1ZZYi0O_LokB_pKZ-TSghG32JCO855QTYTNyQSRKrjVJZ0grhLP0RXUGhEPjs_SJXSm81ce8UKr5m9RlZwdt2DMIgh7rASA6pyvy7gMO8bD7PbOrywbrEYt_yEyI6sMlgdrubP9UdC2eS4JquaNrJrzl4pT_MZaNZPLGMFM2XPV3iLMNr9XS5RRftsl8NV9ws79XM5DghDo0c0O3Jgmm9jrGbq3IuqrzqnJaNgOx6NOjHMr2tacH53I-AEKnC_-IUBau1ibAyder1Pt_KZcLEJdpXGEXG2Tn_SjLmMAobtWI0gygTlM3NrKCzxyYCL884q0P_pSUkgYe3ylOvQjULcITzlkb8Z0IjhsbXLbbm488ELX2CaxCQFxrjDvjw-GI5Co3BbeftUiWM9n1Ko4-66KAbY976wP9qSChWe0&data=VzFITjJTUER3MkI4MEY5djBaZUVGX3YxT3EzVkdtMW50dXlNS043eE9NQmh6WUtxQnJZSXZmRWQwbTA0YzJZTGZDczBXaFB6TExNQ3k5YVh1cUFZSTFtdzVBMkFjbVZQd3F2dnZVZFQ1OGcs&sign=1eeb38f1cb89b63073f44a44b45a98d8&keyno=WEB_0&b64e=2&ref=mag21uLwzH99jzv86KVmBCiW6ziEoYm-TDuXdNb337XAd-mceFrgExOl6La0fFNYsSMot5eWgLw87ZE0ZrUK51F8RpzpoSaON_ZQIQnqCz0Ve0B3jPv7ImChOB2_XA9tTDr9JrWOY0pNXLx-7y9Ib1l-5OUYL4_xgffTmohLmx7Tsth6WYUQUk4E0SzvzMnt-TjEOK5EMlMclId8RmRwE_rmbCMfKde25delDa6KxDi5OexdwBBcei5VycFvCBF9saQs9wyYc3VDbAssXvDZCIHwQtk1ju8VxHEpBgA0cVF1Kaf0QYKelg,,&l10n=ru&cts=1693468870581%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%221_7qprw03-03%22%2C%22cts%22%3A1693468870581%2C%22fast%22%3A%7B%22organic%22%3A1%7D%2C%22service%22%3A%22web%22%2C%22event-id%22%3A%22llyvn3clqg%22%2C%22data%22%3A%7B%22pageX%22%3A146%2C%22pageY%22%3A261%7D%7D%5D&mc=4.16829583405449&hdtime=31375.5
http://www.school.edu/

