MYHULIMMANBHOE BIO[PKETHOE
OBLIEOBPA3OBATEJIbHOE YYPEXOEHUE " ovcw
CPE[HAA OBLIEOBEPA30BATEJIbHAA LLKOMA
No.52 CTAHLIMA KAPAMBILL a, SN

KPACHOAPMENCKOIO PAIOHA CAPATOBCKOM y:;g
OBJTACTW"

H: MYHWLWNANBHOE BIOMKETHOE OBLUEOBPASOBATENBHOE YUPEXAEHVE "CPEAHASA

CAPATOECKOM OBNACTM

CAPATOBCKON 06/}

=Caparosckan oGnacts, STREET="OkTaGpeckas ynuua, 11", L=ct Kapaw
Ml HML(MI’!AN:HDE BIOIKETHOE OBUIEGEPASOBATENLHOE SUPEXTENME ~GPERHAR
OBIUEOBPASOBATENLHAS LIKONA Na52 CTAHLIY KAPAMbILL KPACHOAPMEVICKOTO PAVIOHA
W™, OID.1.2.643.100.1=1026401732917, OID.1.2.643.100.3=05402877448,
71 2 -

Noay
OEWEOEPASOEATEHEHAH WIKOMA Na52 CTAHLVI KAPAMBILL KPACHOAPMEVICKOTO PAVIOHA

w, T=pupexrop, O="

AVIOHA CAPATOBCKOV OBIACTY

TOpOM 3010 AOKyMeHTa

T
llaTa: 2023-10-12 22:32:37

MUHUCTEPCTBO ITPOCBEUIEHUS POCCUNCKOM ®EJIEPALINU

MunucrepcTBo o6pasoBanusa CapaToBCKOM 00/1aCTU

KpacHoapmeiicKuii MyHUIIMIIATbHBIA PaioH

MBOY «COLI Ne52 CT. KAPAMBIIII»

PACCMOTPEHO

Ha 3acemauuy LHIMO
yuuTesei eCTeCTBeHHO-
MaTeMaTHMUYeCKOro LIMKJIa

COT'JTACOBAHO
3amecTuTeNb OMPEKTOPA IO
YBP MBOVY "COII Ne52 cr.
Kapamprir"

YTBEPXXIEHO
HOupektop MBOVY
"COI Ne52 cr. Kapambiiir"

ITopaunua E.H.

ITporokon Ne 1
or «31» 08 2023 .

Kounesa H.E.

or «01» 09 2023 r.

PABOYAMS ITPOT'PAMMA

(ID 1164508)

Koctiokosuu E.E.
ITpuxas Ne 213 o/n
or «01» 09 2023r.

yueOHOro npeamera «Asiredopa ¥ Haya/ia MaTeMaTUYECKOT0 aHA/IN3a.

VYri1y0/IEeHHBIV YPOBEHb»

ct. Kapambi 2023- 2025

st ooyvarormxcst 10 — 11 xmaccos



INOACHUTEJIbHAS 3AIINCKA

YuebHbIt Kypc «Asirebpa M Havyasia MaTeMaTMUYECKOTO aHa/M3a» SIBJISIETCS OJHUM W3
HamboJiee 3HAYMMBIX B TIPOrpaMMe CpegHEero oOIero 0o6pa3oBaHMsI, IMOCKOJIbKY, C OIHOM
CTOPOHBI, OH OOecreuMrBaeT WHCTPYMEHTAJIbHYIO 0a3zy IjIs1 M3y4eHUs] BCEX eCTeCTBEHHO-
Hay4YHBbIX KypCOB, & C JIPYroM CTOPOHBI, (GOPMUPYET JIOTMYECKOe U abCTPaKTHOE MbIIILIEHE
0OyJalmMxcsi Ha YpOBHe, HEOOXOAMMOM [Jisi OCBOeHMSI MHGOPMATMKM, OOIIeCTBO3HAHMSI,
UCTOPUM, CJIOBECHOCTM U [OPYIMX OUCHIMIUIMH. B pamkax [gaHHOrO yuye6HOro Kypca
obyyarolmecss OBJIAIEBAIOT YHMBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HAyKM, KOTOpas
dbopmyupyeT cBOM AOCTUKEHMS] B MaTeMaTU4YeCKoi hopme.

YuebHbIN KypC ajreOpbl ¥ Hauyajg MaTeMaTMUYeCKOTO aHa/M3a 3aKJIaJbIBaeT OCHOBY JJISI
YCIEIIHOTO OBJIafieHUs] 3aKoHaMu GU3UKK, XUMMUM, OMOJOTMM, TIOHMMAHMSI OCHOBHBIX
TEHAEHIMI pPa3BUTUS SKOHOMMKM ¥ OOIIECTBEHHOM >XU3HM, TO3BOJISIET OPUMEHTUPOBATHCS B
COBpPEMEHHbBIX IMUGPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTMSX, YBEPEHHO WCITOJb30BaThb MX [IJISI
IaJbHeNIero o6pa3oBaHMSI UM B TIOBCETHEBHOM JKM3HM. B TO ke Bpemsi OBJameHue
abCTPAaKTHBIMM Y JIOTMYECKM CTPOTMMM KOHCTPYKLUMSIMM are6pbl ¥ MaTeMaTMYeCcKOro aHaau3a
pasBMBAeT yMeHMEe HaxXOOUTb 3aKOHOMEPHOCTM, OOOCHOBBIBATb WMCTUHHOCTb, [TOKa3bIBaTh
YTBEPKIEHMS C TIOMOIIbIO MHAYKIMY M PACcCYKIaTh IeIYKTUBHO, MCIIOJIb30BaTh 0O00IIEHNE U
KOHKpEeTM3allMio, abCcTparupoBaHue M aHaJOruio, (GopMupyeT KpeaTMBHOE M KPUTUUYECKOE
MBIIIIEHME.

B xome m3yueHmss yue6HOro Kypca «Auirebpa M Havaja MaTeMaTUMYECKOTO aHa/M3a»
obyyarolmecss IOJyYaloT HOBBIA OIBIT pellleHMs TPUKIALHBIX 3aJa4, CAMOCTOSITeTbHOTO
MMOCTPOEHMST MaTeMAaTUYECKMX MOJeJIeil PeaJbHbIX CUTYyalluid, MHTEPIpPEeTAlMM TOJTyUYEHHbIX
pellleHni1, 3HaKOMSITCS C TpMMepamMy MaTeMaTUMYeCKMX 3aKOHOMEPHOCTENM B NMpUpOJe, HayKe U
MCKYCCTBE, C BbIIAIOIIMMICS MaTEMAaTUUYECKUMM OTKPBITUSIMU U X aBTOPaMM.

YuebHbIt Kypc 00JialaeT 3HAYUTEJbHBIM BOCIUTATEIbHBIM ITOTEHIMAJIOM, KOTOPBIN
peanm3yeTrcsl Kak 4Yepe3 yuyeOHBbIM MaTepuas, CIIOCOOCTBYIOIMIM (OPMUPOBAHUIO HAYYHOTO
MMPOBO33PEHMs, TaK U dYepe3 crenudukKy yueOHON  AeATEJIbHOCTH, TpebOyIolIei
MPOJIOJDKUTENIBHOM ~ KOHILIEHTpAIMM  BHMMAaHMUSI, CaMOCTOSITEJIbHOCTM, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3 MOJTyYeHHBIN Pe3yJIbTar.

B ocHoBe Meromuky oOGyueHms: ajnrebpe ¥ HayajaM MaTeMaTHMUYECKOTO aHAIM3a JIEXKUT
IesSITeJIbHOCTHBIN ITPUHIIATT OOyYeHMs.

B crpykType yueb6HOro Kypca «Airebpa 1 Hauaia MaTeMaTUYeCKOTO aHaau3a» BblJeseHbl
clenymoolye CcolepKaTebHO-MeToauuecke JuHuM: «Unucina u BeUMCIeHUsT», «DyHKUIMM u
rpadukmn», «YpaBHeHMUS U HepaBeHCTBa», «Hauasa MaremaTrnyeckoro aHajmsa», «IMHOXecTBa 1
Joruka». Bce OCHOBHbIE COMEpPsKATEIbHO-METOAMYECKME JIMHUM M3YUalOTCS Ha MPOTSKEHUU
IBYX JIeT oOy4yeHMs] Ha YpOBHe cpefHero ooOlero o6pa3oBaHusl, €CTECTBEHHO IOMOJIHSS IPYT
Ipyra M IIOCTEIeHHO HAChIIasCh HOBBIMM TeMaMM M pasgejamMu. [JaHHBINM yueOGHBbIN KypC
SIBJISIETCSI MHTErpaTUBHBIM, TIOCKOJIbKY OObeouHseT B cebe comaepskaHMe HECKOJIbKUX
MaTeMaTUUeCKMX OUCLUMUIUIMH, TaKUX KaK ajaredbpa, TPUrOHOMETpWMs, MaTeMaTUYeCKuil aHasu3,
Teopusi MHOKECTB, MareMaTudeckas Jjormka u papyrue. [lo Mepe Toro kak oOyuaroIiyecs
OBJIIEBAIOT BCE Oosiee IIMPOKMM MaTeMaTMUeCKMM allllapaToM, y HUX IOCIeI0BaTeIbHO
dbopmupyercs M COBEpIIEHCTBYETCSI YMEHME CTPOUTb MaTeMaTUUYeCKyl0 MOJeNb peaslbHOM
CUTyalluy, TMPUMEHSATh 3HAHUS, TMOJyYEeHHbIe TPU U3YUYEHUM YueOHOTro Kypca, IJIS pelleHus
CaMOCTOSITeJIbHO C(OpMYIMPOBAaHHON MaTeMaTMUeCKOM 3ajauM, a 3aTeM MHTePIpPeTPOBaThb
CBOM OTBeT.



CopepskarebHO-MeTOaMUeCKass  JmHUS  «UYucaa M BBIYMCJIGHMSI» — 3aBepiliaeT
dbopMupoBaHMe HABBIKOB MCIOJIb30BaHMUS AEMCTBUTEIbHBIX UMCEJl, KOTOpOe ObLIO HAavyaTO Ha
YpPOBHE OCHOBHOT'O 00I1iero obpasoBanus. Ha ypoBHe cpemHero o6iiiero o6pa3oBaHusi 0ocoboe
BHMMaHMe yaessercss GopMMUpPOBaHMIO HABBIKOB PALMOHAJIBHBIX BBIYMC/IEHMI, BKIIOYAOIIX B
cebs MCIOIb30BaHMe PAa3IMYHBIX (GOPM 3aMMCH YMCIA, YMEHUe [elaTh MPUKUAKY, BBITOTHITh
MPUOIVKEHHDBIE BIYMCIEHMS, OIIEHMBATh UMCJIOBbIE BhIpasKeHMsI, paboTaTh C MaTeEMaTUUYeCKUMU
KOHCTaHTaMM. 3HAKOMble OOYYAIOIIMMCS MHO’KECTBA HATYpabHbIX, I€JIbIX, PAllMIOHAIbHBIX U
IEeMCTBUTENIbHBIX UMCEJT JOTOHSIIOTCS MHOXXECTBOM KOMIUIEKCHBIX uMces. B KaKaoMm M3 3Tux
MHOKECTB pacCMaTPMBAIOTCSI CBOVICTBEHHbBIE eMy crielMduueckye 3aaum 1 ornepanyun: gejaeHne
HalleJIo, OIepMpOBaHME OCTAaTKaMM Ha MHOXKECTBE IeJIbIX YMCelI, OcCOoOble CBOJICTBA
paIMOHAJIbHBIX M MPPAIMOHAIbHBIX YMCes, apudMeTnIeckre orepanuy, a Takke U3BJIeUYeHMe
KOpDHSI HaTypaJibHOV  CTeleHM Ha MHOKEeCTBe KOMIUIEKCHBIX  uumcen.  biarogaps
MOCJIEIOBATEeJIbHOMY  pacCIIMpPEeHMIO Kpyra MCIOJb3yeMbIX 4YMCel UM 3HAaKOMCTBY C
BO3MOYKHOCTSIMM MX TIPMMEHEHMS JIJI1 PEIlIeHNsT pa3/IMIHbIX 3aa4 GOPMUPYETCS MIPeICTaBIeH e
O eIVHCTBE MaTeMaTVKM KaK HayKy ¥ e€ poJiM B TIOCTPOEHUM MOZEJeN pealbHOrO MUpa, IIMPOKO
MCITOJTB3YIOTCSI 0000IIEHNE Y KOHKPETU3ALIMSL.

JIunust «YpaBHEHUSI U HepaBeHCTBAa» peaJn3yeTcs Ha IPOTSDKEHMM Bcero obyueHus Ha
YpOBHE cpemHero oOiero o06pa3oBaHMsI, TOCKOJIbKY B Kakgom pasgene [Iporpammbl
MpeayCMOTPEHO peIlleHe COOTBETCTBYIONIMX 3a/mad. B pesysibTaTe 0OydYaroumecs: OBJIaeBaioT
pasIMYHBIMM  METOJAMM pelIeHMs] palMOHAIbHBIX, WPPALMOHAIbHBIX, ITOKa3aTeJbHBIX,
JorapuMmnUecKuX ¥ TPUTOHOMETPUUECKMX YPABHEHMI, HEPABEHCTB M CUCTEM, a TakKe 3a/iad,
comepskalMx mapaMeTpsl. [lorydyeHHble yMEHMS IIMPOKO MCITOIb3YIOTCSI TIPU MCCIIeIOBAHUM
(YHKIIMIT C TTOMOIIIBIO TTPOM3BOIHOMN, IIPY pellleHny TTPUKIAIHBIX 3a7a4 U 3a7a4 Ha HaXOKIeHNe
HaMOOJIbIIMX ¥ HaMMEHbIMX 3HAUeHu GyHKIMK. JJaHHas comepskaTeabHas JMHUST BKJIIOYAeT B
cebs Takke (OpPMMPOBAHME YMEHUM BBINOJHATb PACYEThl MO (GopMysiaM, Mpeobpa3soBaHMS
paIMOHAJIbHBIX, MPPAIMOHAIbHBIX Y TPUTOHOMETPUUYECKUX BBIPASKEHUM, a TaKKe BBIPAsKEHUMN,
colepsKallMX CTerneHu u Jiorapudmbel. biaromapss musyueHmio anrebpaMueckoro marepuasia
MPOUCXOAUT  HaJbHENIlIee pasBUTHE aAJTOPUTMUYECKOTO ¥  aOGCTPAKTHOTO  MbIIIJIEHUS
obyyarommxcsi, GOpMMUPYIOTCS HaBBIKU TE€IYKTUBHBIX PACCY>KIEHMI, paboThl C CUMBOJIbHBIMMU
dbopmamm, mpencTaBiieHNs 3aKOHOMEPHOCTEN M 3aBUCUMMOCTEN B BUJI€ PAaBEHCTB M HEPaBEHCTB.
Anre6pa nipenyaraet 3G deKTUBHbIE MHCTPYMEHTHI AJIS1 peIlleHNs] MPaKTUUECKUX U eCTECTBEHHO-
Hay4HbIX 3a7]a4, HaTJISIAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKMU.

CogepskaTebHO-MeToauueckast JuHus «DOyHKUuM U rpad@uku» TeCcHO IeperuieTaeTcs C
OIPYTUMM  JIMHUSIMM ~ YUYeOHOTO  Kypca, IIOCKOJIBKY B  KAakKOM-TO  CMbICJIE  3aaéT
MOC/IeOBATEeIbHOCTh ~ M3yUYeHUs] MaTepuaja. VIsyueHume  CTeNEeHHOM, ITOKa3aTeJIbHOM,
sorapudMmnIeckon U TPUTOHOMETpUUeCKUX (GYHKIVMI, UX CBOMCTB U rpaduKoB, UCIOIb30BaHMe
byHKUMI s pellieHUsT 3aJauy U3 APYIUMX YUueOHbIX IPeIMETOB U peasbHOM >XU3HU TECHO
CBSI3aHO KaK C MaTeMaTMYeCKMM aHaM30M, TaK M C pellleHueM YpaBHEeHUI M HepaBeHCTB. [1pu
9ToM OOJbllIoe BHMMaHME yaesseTcss (OpMMPOBAHMIO YMEHMS BbIpaskaTh GopMyIamMu
3aBUCUMOCTY MEXIY pasjIMYHbIMM BeJIMUMHAMU, UCCIIeIOBATh MOTyUYeHHble GMYHKIMM, CTPOUTD
ux rpadpuku. Martepuas 3TOM COAepsKaTeSbHONM JMHMUM HalleJIeH Ha pasBUTHE YMEHMI W
HAaBBIKOB, TMO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTM MEXKAY BeIMYMHAMM B pasaMyHoON dopme:
aQHAJIMTUYECKOM, TrpaduyeckoM U CJIOBeCHOM. Ero wusydyeHue Croco6CTByeT pasBUTUIO
AJITOPUTMMUYECKOTO  MBILIJIEHUSI, CIIOCOOHOCTM K  OOOOILIEHMIO U  KOHKpeTu3alluu,
MCITOJIb30BAHUIO aHAJIOTUM.



CopepykatenbHas JuHUs «Hauana maTreMaTM4yecKoro aHaau3a» IMO3BOJISIET CYIECTBEHHO
pacIIMpuTh KPyT KakK MaTeMaTMUeCKUX, TaK M MPUKIATHBIX 3a/1a4, TOCTYITHBIX OOYJarOIIMMCS,
TaK KaK y HUX TOSIBJISIETCSI BO3MOXKHOCTh CTPOUTDb I'PadyMKM CJIOKHBIX (DYHKIIMIA, ONIPENesISITh UX
HaMOoJIbIlIVie M HaMMEHbIIe 3HAUeHMs, BIYMCISITh TUIOMAA GUTYp M OObEMBI TeJl, HAXOOUTh
CKOPOCTM M YCKOpeHus TiporneccoB. JlaHHasi comepykaTesibHAasl JIMHMUS OTKPbIBA€T HOBbBIE
BO3MOXXHOCTM TIOCTPOEHMSI MaTeMaTMYEeCKMX MOJeJiell peabHbIX CUTyaluid, T03BOJISIET
HaXOAUTb HaWwIyuylllee pelleHue B MPUKIAAHBIX, B TOM YMCJIe COUMATbHO-IKOHOMUYECKUX,
3amavax. 3HAKOMCTBO C OCHOBaMM MaTeMaTMYeCKOTO aHajiM3a CIOCOOCTBYET pasBUTUIO
abCTPaKTHOTO, (GOPMATBLHO-JIOTMYECKOTO ¥ KPEeaTMBHOTO MbIIIIEHNSI, GOPMUPOBAHUIO YMEHMUIA
pacIio3HaBaTh MPOSIBJIEHMS] 3aKOHOB MaTeMaTUKM B HayKe, TeXHMKe U McKyccTBe. O6yuaronyecst
Y3HAIOT O BBIJAIOIIMXCS pe3yJbTaTax, IMOJYUYeHHbIX B XO€e PasBUTHUS MaTeMaTUMKU KakK HayKu, U
06 1X aBTOpax.

CogmepskaTe/bHO-MeTOaMueckass JiMHUsI «MHOKeCTBa M JIOTMKa» BKJIIOYaeT B cebOs
3JIEMEHTbl TEOPUM MHOXXECTB U MaTeMaTU4eCKOil JIOTMKA. TeOopeTMKO-MHOYKeCTBEeHHbIe
MpeACTaB/JIeHNs TTPOHMU3bIBAIOT BeCh KYypC IIKOJbHOM MaTeMaTuKM M TIpemiaraloT Haubosiee
YHUBEPCAbHBIN SI3bIK, OOBEIMHSIONMI BCE pasfesbl MaTEMATUKU U €€ MPWIOKEHU, OHMU
CBSI3BIBAIOT pa3Hble MaTeMaTUUYECKMe TUCUMUIUIMHBI Y X MPUJIOKEHNS B eAyHOe 11ieyioe. [Tosaromy
BOXHO J[JaTbh BO3MOXHOCTh OOYYarOIIEeMyCs ITOHMMAaTb TEOPEeTUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTUKM ¥ WCIIOJb30BaThb €ro [Jis BBIPAKEHMS CBOMX MbIcaen. Ipyrum
B&KHBIM IPM3HAKOM MaTeMaTMKM KaK HAyKu CJIeAyeT MPU3HATh CBOVCTBEHHYIO €/ CTPOTOCThb
0O0OCHOBaHMII UM  CJIEOBAaHME OMpEeNeJEHHbIM IMpaBuUaM TOCTPOEHUSI  JTOKAa3aTeIbCTB.
3HAaKOMCTBO C 3JIeMEHTaMM MaTeMaTU4eCKOW JIOTMKM CIIOCOOCTBYET PasBUTUIO JIOTMYECKOTO
MBIIIJIEHMS] 0OYYaIOIIMXCsl, IO3BOJISIET UM CTPOUTbh CBOM PACCYKIEHUSI HA OCHOBE JIOTMUECKUX
MpaBuj1, GOPMUPYET HABBIKM KPUTUUECKOTO MbIIIIEHMS.

B yuyebHOM Kkypce «Asirebpa ¥ Havyajia MaTeMaTMUYeCKOTO aHaau3a» IMPUCYTCTBYIOT
OCHOBBI ~ MaTEMAaTMYECKOTO  MOMEIMPOBAHMsI, KOTOpble  TpPM3BaHbI  CIIOCOOCTBOBATh
bopMMpoBaHMIO HABBIKOB ITOCTPOEHMSI MOJEJeN peaibHbIX CUTYalluid, MUCCIeIOBAHUS ITUX
MoOfeJieli C TIOMOIIbIO ammapaTa aire6pbl ¥ MaTeMaTMYeCKOTO aHaM3a, VHTEepPIpeTanun
MOJIYYEHHBIX pe3yJbTaTOB. Takue 3amaHus BIUIETEHbI B KaKIbIM M3 Pa3fesioB MPOrPaMMbl,
MTOCKOJIbKY BeCh MaTepuas yueOHOTrO Kypca IIMPOKO MUCIOJIb3YETCS JIJIS PElIeHusT MPUKIaTHbIX
3amau. [Ipu pelreHnu peaJbHbIX TMPAKTUUECKMX 3amay  oOydvaroImecs pa3BMUBAIOT
HaOJI0IaTeIbHOCTb, YMEeHMEe HaxXOAUTb 3aKOHOMEPHOCTH, abCTparupoBaThCsl, MCIIOJIb30BaTh
aHaJIOTuI0, 0000IIAaTh M KOHKPETM3UPOBaTb MpobsjemMy. [esTesbHOCTb 1O (POpMUPOBAHUIO
HaBBIKOB peIlleHMs MPUKIAIHBIX 3a/Iau OPraHU3yeTCsT B IPOIecce M3YUeHMsI BCeX TeM YyUeOHOro
Kypca «Anrebpa 1 Hayala MaTeEMaTUYECKOTO aHaIM3a».

Ha nsyuenne yue6HOro Kypca «Ajiredpa 1 Hauajia MaTeMaTHUYeCKOTO aHaIM3a» OTBOAUTCS
272 yvaca: B 10 kmacce - 136 yacoB (4 yaca B Hemenwo), B 11 kimacce — 136 yacoB (4 yaca B
Hefes).



COJEP>XAHUWE OBYUYEHUNS
10 KJIACC

UYnciia v BbIYMC/IEHNS

Painonanbubie uncia. OOGbIKHOBEHHbIE U JECATUYHBIE OPOOM, MPOLEHThbl, 6ECKOHEUYHbIe
nepuonuueckyue npobu. [IpumeHeHne npo6eit 1 MPOIEHTOB [IJI PelleHs TPUKIaIHbIX 3a/1a9 U3
PasJIMYHBIX OTPACJIell 3HAHUI U PeasibHOM JKU3HM.

HencTBuTeNbHBIE uMcia. PalMoHaIbHBIE M MpPpalMOHAIbHbIE uuciaa. Apudbmerndeckue
omepanuyu C IeNCTBUTENbHBIMM uMcyiamu. Momyib OeiiCTBUTENIbHOTO UYMC/ia M €ro CBOMCTBA.
[TpubMV>KEHHBIE BBIYMCIEHMS, TIpaBWIa OKPYIJIEHUSI, WPUKMUIKA U OIleHKa pe3yJsbTara
BbIUMCJIEHUIA.

CremneHb C 1ebIM MMOKasaTeseM. buHom HeioroHa. Mcnosb3oBaHme moaxopsiiein GopMbl
3aIMCH IEICTBUTETbHBIX UMCEJ IJISI PEeLIeHNs TPaKTUYeCKNX 3a7ay ¥ IPeICTaBIeHMs] TaHHbIX.

ApnubmMeTnyecknii KOpeHb HaTYpPaJbHOM CTEIEHN U er0o CBOMCTBA.

CreneHb C palMOHAJIbHBIM TIOKAa3aTejieM M €€ CBOWMCTBA, CTENEHb C JIe/CTBUTEIbHBIM
MMOKa3aTesieM.

Jlorapudm umcna. CBoictBa ysiorapudma. JlecsiTMuHble M HaTypaabHbIe JOrapu(MbI.

CuHyc, KOCMHYC, TaHT'€HC, KOTAaHT€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC U
apKTaHT'€HC YMCJIOBOTO apryMeHTa.

YpaBHeHNS U HEpABEeHCTBa

ToxkmecTBa ¥ TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHME, KOPEeHb YpaBHEHMS.
PaBHOCHITbHBIE YpaBHEHMS M YpaBHeHMSI-C/ieqCcTBUsI. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OcCHOBHbIE METOABI PEIIeHMS LIEJIbIX U IPOOHO-pAIMOHATIbHBIX YPaBHEHMI I HEPABEHCTB.
MHorowieHbl OT OJHOM IepeMeHHOM. [leJleHue MHOroujeHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3zy. MHuorowriensl ¢ 1iejibiMu Kosdduiimenramu. Teopema Buerta.

[Tpeobpa3oBaHMsT UMCIOBBIX BbIPayKEHMI, COAEPKAIIMX CTEIIEHN Y KOPHM.

Wppauyonanbubie  ypaBHeHus. OCHOBHbIE METOHObI  DPEIIeHMS  MPPAIVIOHATbHbBIX
YpaBHEHUM.

[TokasatenbHble ypaBHeHMsI. OCHOBHbBIE METO/IbI PEIIeHNS TOKa3aTeIbHbIX YPaBHEHMUIA.

IIpeob6pasoBanne BbIpaskeHMIi, COAEePKAIIMX JJOTapU(PMBbI.

Jlorapudmvnueckne ypaBHeHus. OCHOBHbIe MeETOAbI pelleHMus] JorapuGMmUUecKux
YpaBHEHUIA.

OcHOBHbBIE TpUTOHOMETpUUECKue ¢opmysbl. [IpeobpasoBaHye TPUTOHOMETPUUECKUX
BbIpaskeHMi1. PellieHne TpUroHOMeTpUUECKUX YPaBHEHUIA.

Pellienne cucrem JMHENHBIX ypaBHeHMI. Marpuila CUCTeMbl JIMHEMHBIX YpPaBHEHUN.
Ornpenenurenb MaTpuilbl 2x2, ero reoOMeTPUUECKUiA CMbBICJI M CBOMCTBA, BbIYMCJIEHME €ro
3HAUYeHMs, IPMMEHeHMe OINpPeIe/TUTeNIs OISl PellIeHUsT CUCTEMBI JIMHEMHbIX ypaBHeHui. Perienne
MIPUKJIAJHBIX 3a7a4 C ITOMOIIbIO CUCTEMbI JMHENHBbIX YpaBHeHMIA. VcciemoBaHme MOCTPOEHHOM
MO/ C TIOMOIIbIO MaTPUIL U OTIpefeuTesNen.

[TocTpoenne maTeMaTnuecKUX MOZeJeN peasbHOM CUTyaluyu C MOMOIIbIO YpaBHEHUN U
HepaBeHCTB. [IpMMeHeHMe ypaBHEHMII M HEPAaBEHCTB K DEIIEHMIO MaTeMaTMYeCKMX 3amad U
3a[1au M3 pas3IMYHbIX 06J1aCTEN HAYKM U PeaIbHOM JKU3HMA.

DyHkun 1 rpagpuru

OyHKIMS, Crocobbl 3amaHust GyHKIuM. BsaumHo obpatHbie dyHKIMKU. Komrosuims
dyukumit. I'paduk dyHKIMKM. DnemMeHTapHbIe Tpeobpa3oBaHys rpadUKOB QYHKIINIA.



O6nacTb ompeneneHuss ¥ MHOXeCTBO 3HaueHMii pyHkuym. Hymu ¢pyukmym. ITpomeskyTku
3HAKOIOCTOSIHCTBA. YéTHble M HedyeTHble GyHKuMu. [lepnommnueckme dbyHkimn. ITpomexyTku
MOHOTOHHOCTM (GyHKIMM. MakcumMymbl M MUHMMYMbI GyHKUMKM. Hanbosibiliee 1 HauMeHbIIIee
3HavYeHMss QYHKLIMYM Ha TPOMEKYTKE.

JIuHeliHas, KBagpaTUIHas U OPOOHO-MHEHAsS QYHKUIMA. DJIEMEeHTapHOe MCCIeIOBaHNe U
MOCTpPOeHME UX IPadUKOB.

CrenenHass QyHKUMSI C HaTypaJbHbIM M IIeJIbIM TOKasaTejaeM. E€ cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOPHSI N-Oi CTEeeHM KakK (PYHKIMM OOpaTHOM CTEleHM C HATypabHbIM
ToKasareJieM.

[TokasarenbHast u norapudmmueckasi GyHKIIMM, UX CBOMCTBA U rpaduku. Vcrnonb3oBannue
rpadmKoB QYHKIIMIA IJIsT pellieHns] YpaBHEHWMIA.

TpuroHomerpuyeckasi OKDPY)KHOCTb, OIpeJe/ieH/ie TPUTOHOMETPUYECKUX QYHKIMI
YMCJIOBOTO apryMeHTa.

OYHKIMOHATbHbIE 3aBUCUMOCTY B peaIbHbIX MpolleccaxX U SABiaeHusX. ['padmku peasbHbIX
3aBUCUMOCTEN.

Hauasa maTemaTuuecKoro aHajansa

[TocnepgoBarenbHOCTH, CIIOCOOBI 3alaHMsI TTOC/IeIOoBaTeIbHOCTe. MeTos MaTemMaTuueCcKomn
MHOYKIUM. MOHOTOHHBIE ¥ OrpaHMUYEHHbIE ITOCeAOBaTeNbHOCTU. VICTOpMST BO3HMKHOBEHUS
MaTeMaTHUeCKOro aHa/In3a Kak aHa/n3a 6eCKOHEYHO MaJIbIX.

Apubmernveckass ¥ reomeTrpuyeckas  Iporpeccuu. beckoHeuHO — yObIBaroias
reomerpuyeckast mporpeccusi. Cymma 6eCKOHEUHO YObIBalOIllel reoMeTpuUecKo ITPorpecCum.
JIVHENHBIT ¥  SKCIOHEHUIMATIbHBIM pocT. Ymciao e. @Dopmysna CJIOKHBIX ITPOLIEHTOB.
Wcnonb3oBaHKe nporpeccum Ojisl pelieHus: peayibHbIX 3374 MPUKIATHOTO XapaKTepa.

HenpepbiBHble (QYHKUMM UM MX CBOMCTBA. TOYKM paspbiBa. ACUMIITOTHI TpaduKOB
yukumiz. CBoiictBa (PYHKIMII HENPEPBIBHBIX HA OTpe3Ke. MeTonm MHTEPBAJIOB [IJISI peLIeHMS
HepaBeHCTB. [IpyMeHeHNe CBOMCTB HEMPEPBIBHBIX QYHKINI IJIsT pellieHus 3a1ay.

[TepBast u BTOpast mpousBoaHbie GyHKIMK. OnpeneneHne, reoMeTPUIECKUn 1 GU3NIECKUI
CMBICJI ITPOU3BOAHONM. Y PaBHEHME KacaTeIbHOM K rpadMKy QYHKIVNA.

[IpousBopHble ssieMeHTapHbIX GYHKIMNI. [Ipon3BoaHas CyMMbl, TPOU3BeAEHNsI, YaCTHOT'O
Y KOMIO3ULIUY QYHKIIUA.

MHokecTBa U JIOTUKa

MHosKecTBO, omepaluu HajJ, MHOXeCTBaMU U UX cBoicTBa. Juarpammbl Oiepa-BeHHa.
[IpMeHeHMEe TeOpeTUKO-MHOKECTBEHHOTO armrmapara [Jisi OMMCaHUs peaJibHbIX ITPOLIECCOB U
SIBJIEHU, TIPY PELIeHUN 3a71a4 U3 IPYTUX YUeOHbIX ITPEIMEeTOB.

OmpeneneHnve, TeopeMa, CBOMCTBO  MaTeMaTMYeCKOTO  OOBEKTa,  CJIe[ICTBUE,
IIOKa3aTeJIbCTBO, PABHOCUJIbHbIE YPAaBHEHMSI.

11 KJIACC

Yucsia ¥ BbIYUCTIEHUS

Harypanbuble ¥ 1ienble umciaa. [IpuMeHeHMe IIPUM3HAKOB [IeJIMMOCTM LeJIbIX YMCe,
HauboJpiMii 0b1mi menutenb (manee — HOJ) n HauMeHbIiee o6iiiee KpatHoe (manee — HOK),
OCTAaTKOB II0 MOAYJII0, aJiroputMa EBKiMa oj1s1 perieHus 3aay B 1IeJIbIX YMCIax.

KomnnekcHbie umcima. Asrebpamueckass ¥ TpuUroHOMeTpuueckas (OpMbI  3armucu
KOMIIJIEKCHOTO uuciia. ApudMeTndeckue onepanuu ¢ KOMIUIEKCHbIMMY unciaamiu. MzobpaskeHne
KOMIJIEKCHBIX YMCeJT Ha KOOpAMHATHOM ItockocTu. @opmysina MyaBpa. KopHu n-oii crernenu us
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KOMILUIEKCHOTO umciaa. [IpMMeHeHMe KOMIUIEKCHBIX YMCeN MJiS pelieHus (Gu3nueckux u
reoMeTpuYecKnx 3amad.

VYpaBHeHMsI M HEPaBeHCTBa

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HepaBeHCTB. PaBHOCWIIbHBIE CUCTEMBI U CUCTEMBI-
cnenctBusi. PaBHOCMIbHBIE HEpAaBEHCTBA.

OTO6Op KOpHEN TPUTOHOMETPUUECKUX YpaBHEHMIA C IIOMOIIbIO TPUTOHOMETPUUECKONI
OKpY>KHOCTH. PellleHre TpUroHOMeTpUIeCKMX HepaBeHCTB.

OcCHOBHbIE METOJbI PEIIEeHNS TOKA3aTeTbHBIX U JIOTapU(PMIUIeCKX HEPaBEeHCTB.

OcCHOBHbIE METOJbI PEeIIeHNST UPPAIIOHAIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOAbI  pelleHus] CUCTEM ¥  COBOKYIIHOCTEM  PaIMOHAJIbHBIX,
MppaIMOHAbHBIX, ITOKA3aTeIbHbBIX U JIOrapuPMmUUecKx ypaBHEHMIA.

YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaM.

[IpumeHeHMe ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIIEHUIO MaTeMaTU4eCKuX 3amad U
3aa4 M3 Ppa3IMYHBIX 00JIaCTell HAyKM ¥ PeaIbHOM >KM3HU, WMHTEPIpeTanus IOJTYyUYEeHHbIX
pe3yJIbTaToB.

dOyukoun u rpapuru

I'padmk kommosumum ¢yHKUMi. ['eomerpudeckue ob6pasbl YpaBHEHMII M HepaBeHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U I'PapUKML.

['padmueckue MeToabl pellleHMs] ypaBHEHMIM ¥ HepaBeHCTB. ['paduueckme MeTOIbI
pellleHns 3a7ay C apaMeTpamu.

Ucnonb3oBanne rpadmukoB (GYHKIMIA IS MCCAEIOBAaHMS IPOIIECCOB U 3aBUCUMOCTEMN,
KOTOpbIe BO3HMKAIOT IPY PeIeHn 3a0ad U3 IPYTUX YUYEOHBIX MPEeIMETOB U PeaTbHOM JKU3HM.

Hauvana maTemMaTM4eCcKOro aHajamnsa

[TpumeHeHMe MTPOM3BOIHONM K MCCIeNOBaHNIO QYHKIIMIA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoskaeHre HanbOJIbIIIero ¥ HaMEHbIIIero 3HaUeHM HEITPEPhIBHOM (QYHKIIMM Ha OTpe3Ke.

[TpymeHeHMe TPOU3BOMHON [OJISI HAXOKIEHMUS] HAWIYUIIEro peIIeHus] B IMPUKJIATHbIX
3aauax, [JIs1 OIpeIeseHMsT CKOPOCTM ¥ YCKOpPeHMs IIpollecca, 3aJaHHOro (GOpMYJIoin Win
rpad@uKoM.

IlepBooGpasHas, OCHOBHOE CBOMCTBO IlepBOOOpasHbIX. IlepBooOpasHbie 3/IeMeHTapHbIX
dyuxkumit. [IpaBuaa HaxOXKIEHMS TIEPBOOOPA3HbBIX.

Nuterpan. ['eomeTpuyeckuit CMbIC/ MHTErpasia. BeruncieHne ornpeneséHHOro MHTerpaia
o popmyne HeroToHa-JleitbHua.

[IpymeHeHMre uHTerpanga Ijs1 HaXOXIEHUS] TUIOLIANEN IUIOCKUX GUIYp UM OOBEMOB
reOMEeTPUYECKUX TeJL.

[Tpumeps! peltienuit nuddepeHIMaabHbIX YpaBHeHU. MaTemaTnueckoe MoJeaMpoBaHue
peasTbHbIX MTPOIIECCOB C MOMOIIbIO NUbdepeHIMaTbHbIX YPaBHEHMIA.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIN3A» (YTJIYBJIEHHBIY YPOBEHB) HA
YPOBHE CPEJHET'O OBLLIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3VJIbTATbBI

1) rpa’kgaHCKOr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTb  TIPAKIAHCKOM TMO3UIMM  OOYYaloIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOI'O YJIeHAa POCCUIICKOrO OOIeCTBa, MpeacTaBjeHMe O MaTeMaTMUeCKMX OCHOBaX
(OYHKIMOHMPOBaHMS Pa3IMYHBIX CTPYKTYp, SBJIEHWI, IPOLEOyp TPpakAaHCKOTO OOIecTBa
(BBIOGOPBI, OMPOCHI M OAPYroe), YMeHMe B3aMMOMAENCTBOBATb C COLMAIbHBIMU MHCTUTYTaMU B
COOTBETCTBUM C UX (QYHKIMIMMU U Ha3HAUEHMEM;

2) HaTPUOTUYECKOTO0 BOCTIMTAHMSI:

c(hOpMMUPOBAHHOCTb POCCUICKOIN T'PAKAAHCKON MAEHTUYHOCTY, YBAYXKEHMUS K MPOILJIOMY U
HACTOSIIIEMY POCCUIICKOM MaTeMaTVKM, IIEHHOCTHOE OTHOIIIeHVEe K JOCTMKEHMSIM POCCUMCKUX
MaTeMaTUKOB M POCCUIICKOM MaTeMaTMUeCKON IIKOJIbI, MCIIOJIb30BaHME 3TUX IOCTUKEHUI B
IPYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMMUKIH;

3) IyXOBHO-HPaBCTBEHHOTO BOCITUTAHMS:

OCO3HAHME  JYXOBHBIX IIEHHOCTE  POCCUMIICKOTO  Hapomaa, CchOpPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MOBEIEeHNS, CBI3aHHOTO C MPAaKTUYECKUM IIpMMeHeHueM
OOCTVKEHUI HayKu U JeATeJIbHOCTbIO YUYEHOro, OCO3HAaHME JIMYHOTO BKJaZa B IOCTPOEHMe
YCTOMUYMBOTO OYIYIIEro;

4) 3CTeTUYEeCKOro BOCIIUTAHMS:

9CTeTMYEeCKoe  OTHOIIeHMe K  MMUDPY, BKIKOYAsT  3CTETUKY  MaTeMaTUUYeCKUX
3aKOHOMEpPHOCTeli, OOBEeKTOB, 3ajay, pelleHuil, pPacCyKIeHul, BOCIPUUMMUMBOCTh K
MaTeMaTUUYECKMM acIeKTaM PasjMYHbIX BUIOB MUCKYCCTBa;

5) dbusuueckoro BocIuTaHMS:

c(hOpMMUPOBAHHOCTH YMEHMSI IPUMEHSITh MaTeMaTuUYecKye 3HaHus B MHTepecax 3JJ0POBOTO
u Ge3ormacHoro obpasa >KM3HM, OTBETCTBEHHOE OTHOIIIEHME K CBOEMY 3I0pOBbIO (370pOBOE
mMTaHKe, c6aJaHCMPOBAHHBIN PEKMM 3aHSATUIA U OTObIXa, pery/sipHas Gusnuueckass akTUBHOCTD),
(busnyeckoe coBepIIIEHCTBOBAHME ITPU 3aHSITUSIX CIIOPTUBHO-03I0POBUTEIBHON IeSITeTbHOCTDIO;

6) TPyZ0BOr0 BOCTIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HaHME LIEHHOCTU TPYIOII00MS, MHTEPEC K pas3IM4YHbIM chepam
podecCMoHaIbHONM IeITeIbHOCTM, CBSI3aHHBIM C MATEMAaTMKO M €€ TMPUJIOKEHUSIMM, YMeHue
COBepIIIaTh OCO3HAHHBIM BBIOOpP Oyayieir mpodeccuu ¥ peaau3OBbIBaTh COOCTBEHHbIE
SKM3HEHHbIe IUIaHbl, TOTOBHOCTb ¥ CIIOCOGHOCTb K MaTeMaTMYeCKOMY OOpasOBaHUIO U
caMOOOPa30BaHMIO Ha MPOTSKEHUY BCE JKU3HU, TOTOBHOCTb K aKTMBHOMY YUYaCTHUIO B peIIeHUN
MPaKTUUECKNX 3a/Iau MaTEMaTUUECKON HallpaBJIeHHOCTH;

7) 3K0JIOTMYeCKOr0 BOCIIMTAHMSA:

c(hOpPMMPOBAHHOCTb  9KOJIOTMYECKOM KYJbTYpbl, TOHMMaHWE BJUSIHUS COIMAIbHO-
SKOHOMMYECKMX IIPOIIECCOB Ha COCTOSIHME TPUPOAHON ¥ COIMAIbHOM Cpelbl, OCO3HaHUE
JIO0AJIbHOTO ~ XapaKTepa  9SKOJIOTMYECKUX  MpoOjeM, OpHueHTalyusl Ha  [pUMeHeHue
MaTeMaTMUeCKMX 3HAHMI IJIs1 pellleHMs 3amad B 00JIaCTM OKPY’KaloIIel Cpembl, IJaHMPOBaHNe
MTOCTYIKOB ¥ OLIEHKY MX BO3MOXKHBIX TIOCJIEICTBIUIA IJIS1 OKPYSKaIOILEel CpeJibl;

8) IeHHOCTY HAyYHOT'0 MO3HAHUS:



chOpPMMPOBAaHHOCTb  MMPOBO33pPEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPasBUTHSI HAYKM U OOIIECTBEHHONM MPAKTUKM, TOHMMaHME MaTeMaTUMYeCKOM HayKyu Kak chepbl
YeJIOBEUYECKOI JIeSITeJTbHOCTM, STAllOB €€ PasBUTUSI M 3HAUMMOCTM JJISI PasBUTUST LIVMBUIM3AIINANA,
OBJIaJIeHMe SI3bIKOM MAaTeMaTUKM ¥ MaTeMaTU4eCKOM KyJIbTypOl KaK CPeICTBOM IMO3HAHMUS MUPA,
TOTOBHOCTb OCYIIECTBJISITh MIPOEKTHYIO U MCC/IENOBATENbCKYIO AESITEIbHOCTb MHAVBUIYATBHO U
B rpymIe.

METAITIPEIMETHBIE PE3VYJIbTATbBI

ITosHaBaTe/TbHBbIE YHUBEPCATIbHBIE YUeOHbIE HeCTBUS

Ba3oBble jiormuecKme AeCTBUS:

BBISIBJIATb M XapaKTepPU30BaThb CYIIECTBEHHbIE MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHSITUM, OTHOILIEHU) MEXKAY TOHITUSIMM, GOPMYJMPOBATh ONpeNeeHus]  MOHSITUIA,
YCTaHaBAMBaTh CYILIECTBEHHbII MPU3HAK Kaaccudukaimm, OCHOBaHMs MJi1 OOOOIIEeHMs u
CpaBHEHMSI, KpUTEPUM TTPOBOAVMOTO aHaIN3a;

BOCIIPMHMMATb, (GOPMY/IMPOBAaTh M IPeOOpPa3OBbIBaTh CYKAEHUS: YTBepAUTEIbHbIE U
OTpUIIATEJIbHbIE, €IMHNYHbIE, YACTHBIE U OOIIMe, YCIIOBHbIE;

BBISIBJIATb MaTeMaTHMYeCKMe 3aKOHOMEPHOCTM, B3aMMOCBSI3M M IMPOTUBOpEeUMs B (pakTax,
OAHHbIX, HAOMIONEHMSIX U  YTBEPKAEHMSIX, IMpemjiaraTb KPUTEpUM [Jis  BbISIBJIEHMUS
3aKOHOMEPHOCTEN U TIPOTUBOPEYNIL;

IenaTh BBIBOJLI C MCIIOJIb30BaHMEM 3aKOHOB JIOTMKM, OEIYKTMBHBIX M MHIYKTUBHBIX
YMO3aK/IIOUeHN 1, YMO3aK/IIOUeHUI 110 aHaJIOT U,

MIPOBOJIUTb CAMOCTOSITEJIbHO JOKAa3aTe/bCTBA MaTEMATUUYECKMUX YTBEpPXKIEeHUN (IpsiMble U
OT TPOTUBHOIO), BBICTpAaMBAaTh AapryMeHTAIWIO, IPUBOAMUTH IPUMEPbI ¥ KOHTPIIPUMEDHI,
060CHOBBIBATb COOCTBEHHBIE CYKIEHMS Y BIBOJIbI;

BBIOMpATh CITOCOO perieHMss y4eOHOM 3amauM (CpaBHMBAaTh HECKOJbKO BapMaHTOB
pellieHusi, BbBIOMpaTh HauboJiee TOOXOOAIIMIA C YYETOM CaMOCTOSTENBbHO BbIJEIEHHbIX
KpPUTEPUEB).

Ba3oBble ucciiegoBaTeIbCKue JeMCTBUS:

MCII0JIb30BaTh BOIMPOCHI KAaK MCC/IeOBATENIbCKMIE MHCTPYMEHT TO3HaHMsI, POPMYJIMPOBATh
BONPOCHI, (GUKCUPYIOIIME MPOTUBOpeure, MpobaemMy, YCTaHaBIMBAaThL MCKOMOE U JaHHOE,
(bopmMupoBaTh rMIIOTE3Y, apr'yMEHTHPOBATh CBOIO MO3MUIINIO, MHEHMUE,;

MPOBOJIUTh  CaMOCTOSITEJIbHO  CIUIAaHMPOBAHHBIVA  SKCIIEPMMEHT, MCC/IeJOBaHMEe 10
YCTAaHOBJIEHUIO OCOGEHHOCTE)i MaTeMaTMYeCKOro OObeKTa, SIBJIEHWS, MPOIeCCa, BbISIBJIEHUIO
3aBUCUMOCTEN MEKIY 0ObeKTaMM, IBJIEHUSIMM, TTPOIeCCaMU;

CaMOCTOSITEJIbHO (OPMYJIMPOBATh OOOOIIEHNS ¥ BbIBOIbBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJTIOEH ST, ICCJIEOBAHMS, OLIEHUBATh TOCTOBEPHOCTD MOJTYUYEHHBIX PE3YJIbTaTOB, BHIBOIOB U
006O0ObIIIEeHNI;

MPOrHO3MPOBATh BO3MOKHOE PasBUTHME MPOIIECCa, @ TAKKE BbIIBUTATh MPEATIONOKEHUS O
€ro Pa3sBUTUM B HOBBIX YCJIOBUSX.

Pa6oTa ¢ nuadopmanmeir:

BBISIBJIATb AedULUMTHI MHPOPMAaLMM, JAHHBIX, HEOOXOOMMBIX IJIs1 OTBETA Ha BOMPOC U IJISI
pelleHns 3aaum;

BbIOMpaTh MH(MOpPMAIMIO U3 MCTOYHMKOB  PasjIMYHBIX TUIIOB, AaHAJIU3MPOBATh,
CUCTEMATU3NPOBATh ¥ MHTEPIPETMPOBATh MHGOPMALMIO pas3MYHBIX BUAOB U  (HoOpM
MpeICTaBJIeHNS,;



CTPYKTYpUpOBaTh  MHGOPMAlMIO, TMPENCTaB/JsITh €€ B pasjiMUHbIX  (opmax,
WTIOCTPUPOBATh IpadUUeCcKy;

OIleHMBATh HANEKHOCTb MHMOpMAIMM IO CaMOCTOSITEJIbHO  CHOpPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHbBIE YHUBEPCA/IbHbIE YUeOHbIE IeCTBUS

Oo61enne:

BOCIIPVMHMMATh U (DOPMYIMPOBaTh CYKIAEHUSI B COOTBETCTBUM C YCIOBUSIMU U LEISIMU
OOI1IeHusI, SICHO, TOYHO, 'PAMOTHO BBIPaKaTh CBOIO TOUKY 3DEHMS B YCTHBIX M MUCHbMEHHBIX
TEKCTaX, MAaBdTb IIOACHEHMA II0 XOAYy pelIeHMsa 3aaauli, KOMMEHTHPOBATb HO)'IY‘IEHHbII?I
pe3yJIbTaT;

B XOzie OOCY’KIEHUSI 33/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKIAaeMOW TeMbl, MPOGJIEMBI,
pelllaeMoli 3aJjaui, BbICKA3bIBaThb MJEM, HAlleJIeHHbIe HAa MOMCK PellIeHMs], COMOCTABJIATh CBOU
CY>KIOeHHs C CY>KOCHUSIMIU OPYI'MX YU4aCTHMKOB OMajiora, O6Hapy>K]/IBaTb pasanumye m CXoACTBO
MO3UILVI, B KOPPEKTHOM opMe hOpMyIMPOBATh PA3HOTJIACKSI, CBOM BO3PAsKEHUST;

MPEACTaBISATh DPE3y/bTaThl pelleHus 3afauy, dKCIepUMEHTa, MCCAeIOBaHMs, MPOEKTa,
CaMOCTOSITEJTIbHO ~BbIOMpaTh (opMarT BBICTYIUIEHMS C YYETOM 3afad IMpe3eHTaluu U
0COOEHHOCTEN ayJUTOPUMN.

PerynsaTuBHbIe YHUBEpCA/IbHbIE YU€OHbIE IeICTBUS

Camoopraamnsanysi:

COCTaBJIATh IIJIaH, AJTOPUTM peIleHus 3aJauy, BbIOMpATh CIIOCOO peIIeHUsT C YUYETOM
VMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTMPOBATh M KOPPEKTMPOBATH
BapMaHThI PEIIEHN C YYETOM HOBOM MHMOpMAIIUA.

CaMOKOHTPOJ/Ib, SMOIVIOHAIbHBIN MHTE/IJIEKT:

BJIaIETh HaBbIKAMM IIO3HABATEJIbLHOM ped/IeKCUM KaK OCO3HAHMS COBEpIaeMbIX HeCTBUI
M MBICUTEIbHBIX TPOILIECCOB, MX pPe3yJbTaTOB, BJIAJIeTh CIIOCOOAMM CaMOIIPOBEPKH,
CaMOKOHTPOJISI IIpollecca U pe3yJibTaTa pelleHus MaTeMaTUUeCcKoy 3a1a4n;

MpeaBUIEeTh TPYAHOCTY, KOTOpPble MOI'YT BO3HMKHYTh IIPM peIleHuy 3amauyy, BHOCUTh
KOPPEKTUBBI B JESTEJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEJIbCTB, AAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTE;

OIIeHMBAaTb COOTBETCTBME pe3yjbTaTa eI WU YCIOBUSIM, OOBSICHSATb IPUYMHBI
OOCTVDKEHUSI MM HEeNOCTVMKEHMUS pe3yJbTaTOB MAesITebHOCTM, HAXOOUTh OIIMOKY, OaBaThb
OIIEHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

MMOHMMATh M MCIIOJIb30BaTh MPEMMYILEeCTBA KOMaHIHOM U MHOVMBUAYAJIbHONM pabOThl IIpU
pellleHMy y4yeOHBbIX 3ajay, IPUHMMATh 1ieJib COBMECTHOM JesiTeJIbHOCTY, TUIaHMPOBAaThb
OpraHu3aIyi0 COBMECTHOM paboThl, pacrpenessiTb BUIbl pabOT, MTOroBapMBaThCs, OOCYKIATb
TIPOIIECC U pe3yJibTaT paboThbl, 0606IIATh MHEHMST HECKOIbKIX JIIOMIEN;

Y4acTBOBaTh B TPYMHIOBBIX (hopmax paboThl (0O6CYKIOeHMs, OOMEH MHEHMI, «MO3TOBbIE
IITYPMbI» ¥ VHbIE), BBIMOJHITh CBOIO YaCTb pabOThl M KOOPAMHMPOBATb CBOM [IENCTBUS C
IPYTMMM YjeHaMM KOMaH[bl, OlLIEHMBaThb KaueCTBO CBOEro BKjaJa B OOILIMII IPOAYKT IO
KpUTEpUsIM, ChopMyIMPOBAHHBIM YUaCTHUKAMM B3aMMOIE/CTBUS.

INMPEIMETHDBIE PE3VJIbTATbBI
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K koHuy ob6yuyennss B 10 Kiacce oOGydYarommics MOJYYUT CJEAYIOIIME TpegMeTHbIe
pe3yJbTaThl O OTAEIbHBIM TeMaM paboueil MporpamMmbl yueGHOro Kypca «Asrebpa M Havaia
MaTeMaTMUeCKOTO aHATM3ax»:

Unciia v BbIYMC/ICHMS:

CBOOOIHO OIEpMpPOBaTh MOHATUSIMU: PALMOHATBLHOE UMCJI0, GECKOHEYHAs! TIepUoaMyYecKast
IpoOb, TMPOIEHTHI, MPPALMOHAIBHOE UMCJIO0, MHOXKECTBA pPAIMOHAIbHBIX U EMCTBUTEJIbHBIX
yyces, MOIYJIb eICTBUTEIbHOTO YMCIIa;

MIPUMEHSTDb IPOOU U MPOIEHTHI [IJIs1 pEIIeHNs TPUKIIAAHBIX 3a[1a4 M3 Pa3IMUHbIX OTpaCiIei
3HAHMIA U peabHOM SKU3HU;

MIPUMEHSTb TPUOIMKEHHBIE BbIYMCIIEHMS], TpaBUja OKPYTJIEHMUS, MPUKUAKY U OLIEHKY
pe3yJbTaTa BbIYMCIIEHNI;

CBOOOJHO ONEPUPOBATh IOHATMEM: CTeleHb C IeJIbIM II0Ka3aTejeM, MCIIOIb30BaTh
MOAXOAAIIYI0 (GOpMYy 3alMCK HEMCTBUTENbHBIX UMCEN IJIS1 PelleHus MpaKTUUeCKUX 3amad u
MpeaCTaBIeHNST JaHHbIX;

CBOOOIHO OTNEePUPOBATH MOHSITUEM: apUdMETNUECKIUI KOPEHb HATYPaJIbHO CTEIEHN;

CBOOOIHO OIEepMPOBATh MOHITHEM: CTENEHD C PALIMOHAIBLHBIM IIOKa3aTeseM;

CBOOOIHO ONEPUPOBATH TMOHATUSIMM: JIOTapudM YMCIa, AECITUYHbIE M HATypaJbHbIE
Jiorapm¢mbi;

CBOOOMHO OMEPUPOBATH IMOHSITUSMU: CUHYC, KOCMHYC, TAaHT€HC, KOTAaHT€HC UMCJIOBOTO
apryMeHTa;

OTEPUPOBATD MOHSITUSIMM: aPKCUHYC, apKKOCUHYC M apKTAHT'€HC YMCJIOBOTO apryMeHTa.

YpaBHeHMS M HepaBeHCTBa:

CBOOOOHO  OlepuMpoBaTh  TOHSATUSIMM:  TOXIOECTBO, YypaBHeHMe, HepaBeHCTBO,
paBHOCWJIbHbIE YPAaBHEHUS U YPaBHEHUSI-CIEICTBYSI, PABHOCU/IbHbIE HEPABEHCTBA;

MPUMEHSTb Pa3/IMUHble METOIbI pEeIIeHMs PAlVOHAIbHBIX U IPOOHO-paIlMOHATbHBIX
ypaBHEHUI, IPUMEHSITb METOJ MHTEPBAJIOB JIJIS PEllIeHNsT HEPaBEeHCTB;

CBOOOIHO OMNMEpPMPOBATh IMOHATUSIMM: MHOTOWIEH OT OJHOV ITepeMEeHHOV, MHOTOWIEH C
neapiMy  KosbduimeHTamyu, KOPHM MHOTOYJIeHa, NPUMEHSIThb JejieHue MHOrouywleHa Ha
MHOT'OUJIEH C OCTAaTKOM, Teopemy besy u Teopemy Buera ajis perienust 3agay;

CBOOOMHO OIEpUPOBATh TOHSATUSIMM: CUCTeMa JIMHEMHBIX YpaBHEHMI, MaTpulia,
ompenenauTeb MaTpullbl 2 X 2 U €ro TeOMEeTPUYECKUI CMbBICJ, MCIIOJb30BaTh CBOMCTBA
ompeneuTeNnss 2 X 2 AJjsl BbIYMCIEHUS] €r0o 3HaUeHUsI, IPUMEHSITb ONpeneuTe N sl peleHust
CUCTEeMbI JIMHEMHBbIX ypPaBHEHMI, MOAEIMPOBATb peajibHble CUTYyallMM C TOMOIIbIO CUCTEMbI
JIVMHEMHBbIX ypaBHEHMI, WMCCIeNOBaTh IIOCTPOEHHbIE MOIEJM C TOMOIIbI0 MAaTpull U
omnpenenuTesneN, MHTePIIPeTUPOBATh MOJTyUYEeHHbIN Pe3yJsIbTar;

MCITOJIb30BaTh CBOMCTBA JIEMCTBUII C KOPHSIMM [IJIsI IpeoOpa3oBaHmsl BbIPSKEHUIA;

BBIMIOJIHATh ~ ITPe0Opa30oBaHMsI  UMCIOBBIX  BBIPKEHUM, COAepyKallux CTeleHu C
paIOHAIbHBIM [TOKa3aTeNIeM;

MCIIO/Tb30BaTh  CBOMCTBA JiorapudMOB [Jig  TNpeoOpa3’oBaHMs  JIOTapuUPMUIecKux
BbIpaykeHMit;

CBOOOMHO  OMepMpoBaTh  TMOHSTUSIMM:  MppalMOHAJIbHbIE,  IOKa3aTeJbHble U
sorapudmMnyecKke ypaBHEHMSI, HAXOAUTb UX PeIleHMs C TTOMOIIbI0 PAaBHOCUJIbHBIX TEPEXOIOB
VIV OCYIIECTBJISIST TPOBEPKY KOPHEIT;

MPUMEHSITb ~ OCHOBHbIE  TpUTOHOMETpuueckue  GoOpmMysabl  Ojs  ITpeoOpa3oBaHMS
TPUTOHOMETPUYECKUX BbIPAKEHWI;
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CBOOOJHO OIEpMpOBaThb IMOHSITMEM: TPUTOHOMETPUYECKOe YpaBHEHMe, TPUMEHSITh
HeoOxoyMbIe (GOPMYJIbI IJIS1 PEIIeHMsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHMIA;

MOJeJTMPOBaTh peajbHble CUTyallMy Ha S3bIKe ajaredpbl, COCTABJATh BBIPASKEHUSI,
ypaBHEHMSI, HEpaBEeHCTBA IO YCJIOBMIO 3aJaui, MCCIENOBaTb IIOCTPOEHHbIE MOJEIN C
MCITOJIb30BaHMEM aIlllapaTa ajreopshl.

dyukuun u rpapurm:

CBOOOIHO OMEPMPOBATh MOHATUSIMM: (GYHKIMS, CHOCOObI 3amaHusi (PYHKLIMM, B3aMMHO
obpaTHble (QYHKIMM, KOMIO3ULIMS (QYHKIMA, rpadmK QGYHKIMMA, BBITOJHATb 3J€MEHTapHbIE
npeo6bpas3oBaHust rpadMKoB HYHKIINIA;

CBOOOIHO OMEpPMPOBAThb MOHSATUSIMMU: OOJIACTh OIpeNeSeHUsT ¥ MHOXXECTBO 3HAYeHWUIA
dyHkuMM, HyM QYHKIMM, TPOMEKYTKY 3HAKOITOCTOSTHCTBA;

CBOOOIHO OIEepMpoOBaTh MOHATUSIMU: UETHbIE M HEUETHble (QYHKIMM, MEPUOIUUYECKNE
GYHKIMYM, MPOMEXYTKM MOHOTOHHOCTM (QYHKIMYM, MaKCUMyMbl UM MUHUMYMbI QYHKIINHA,
HauOoJIbllIee 1 HaMMeHbllIee 3HaueHe GyHKIMY Ha IPOMESKYTKE;

CBOOOMHO OIMEepUpoOBaTh IMOHATUSIMM: CTeleHHass (QYHKIMS C HATypaJbHbIM M II€JIbIM
MoKasaTesieM, TpaduK CTelneHHOV GYHKLUMM C HAaTypaJibHbIM M LIEJbIM ITOKa3aTesieM, Tpaduk
KOPHSI N-O¥ CTeNeHM KaK GYyHKLIMM OOPATHOM CTEMeHM C HaTypaJIbHbIM [TOKa3aTesieM;

ONepupoBaTh IMOHSTUSIMM: JIMHENHAas, KBaJApaTU4Hasi ¥ OPOOHO-JMHENHass GYHKIN,
BBITIOJTHATH 3JIEMEHTApHOE MCCIeNOBaHNE U TTIOCTPOeHME UX TPadUKOB;

CBOOOIHO OIEpUPOBATh MOHSATUMSIMM: TIOKa3aTejabHast M Jiorapudmmdeckass QyHKIM, UX
CBOMCTBA U TpadyKu, UCIIOIb30BATh MX rpadUKM /IS PellleHns YpaBHEHMIA;

CBOOOIHO OIEpPUPOBATh IMOHATUSIMMU: TPUTOHOMETPUUECKAs OKPYXKHOCTh, OIpeesieHe
TPUTOHOMETPUYECKUX QYHKIMI YMCIOBOTO apryMeHTa;

MCITO/Tb30BaTh Tpaduku (QYHKIMIMA OJIT MCCIeIOBaHMS IPOIIECCOB M 3aBUCUMOCTEN TP
pelleHny 3aJad U3 IPYrUx y4eOHbIX MPEeIMETOB M peajbHOM JXU3HU, BbIpaXkaTh (OpMYyJIaMu
3aBUCUMOCTY MEKIY BEeIMUMHAMMU;

Hauasia MmaTeMmaTM4ecKoro aHajansa:

CBOOOIHO OIEpMpPOBaTh TMOHSITUSIMMU: apubMeTHyecKas M TreoMeTpuueckast Mporpeccus,
6eCKOHEYHO yObIBAIOIIAsl TeOMETPUYEcKasl TPOrpeccusi, JIMHENHbI Y IKCITOHEHIMAIbHBIN POCT,
dbopMyia CJI0KHBIX MTPOIEHTOB, UMETD MPEICTaBJIeHNEe O KOHCTAHTE;

MICITOJIb30BATh IMPOT'PECCUN IJIST PEIIeHNs] peasIbHbIX 3a/1au MPUKJIAJHOTO XapaKTepa;

CBOOOMHO  OMepupoBaTb  IMOHATUSIMU:  TIOCJAEAOBATEIbHOCTb, CIOCOObI  3amaHMUs
MoCIeJ0BaTeIbHOCTEN, MOHOTOHHbIE 1 OTpaHMUYEHHbIe TTOC/IeIOBaTeIbHOCTM, TOHUMATh OCHOBBI
3apOsKIEHNS] MaTeMaTUUYeCKOTO aHaIM3a KaK aHaIM3a 6€CKOHEYHO MaJIbIX;

CBOOOIHO OMEPUPOBATH MOHSITUSIMU: HEMpepbiBHbIE (GYHKIMM, TOUKM paspbiBa rpaduka
dyHKIIMM, aCUMIITOTHI TpaduKka GyHKINN;

CBOOOMHO OMEpPUPOBaAThb TMOHSATMEM: (YHKIMS, HeNpepbiBHAs Ha OTpe3Ke, MPUMEHSTb
CBOJCTBA HEIPePhIBHbIX QYHKIMIA 11 pellieHs 3a1ay;

CBOOOMHO OIEepMpOBaTh TOHATUSIMM: TIepBas ¥ BTOpasi IPOU3BOJAHbIE (DYHKINM,
KacaTesbHas K rpabuky GyHKIN;

BBIUMCJISAITh TIPOM3BOAHBbIE CYMMbI, IPOM3BEIEHMSI, UYAaCTHOTO ¥ KOMIIO3ULIMM OBYX
(GyHKIMI, 3HATH TPOU3BOAHbBIE 3TIeMEHTapHbBIX QYHKIINIA;

MCITOJTb30BaTh T€OMETPUUYECKMIA U (PU3MUECKMIT CMBIC/T IIPOM3BOIHON J1JIs peIIeHus 3a1a4.

MHokecTBa ¥ JIOTHKA:

CBOOOIHO OTEepPUPOBATh MOHSITUSIMU: MHOXKECTBO, Olepalyy HaJ, MHOKeCTBaM;
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MICITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT AJisl OIMCAHNSI PeaJibHbIX IPOILIECCOB
U SIBJIEHUM, TIPU pellieHny 3aa4 U3 IPYTUX YIeOHBIX MPeIMETOB;

CBOOOIHO OIEepMpPOBaTh TOHSATUSIMU: OIpele/ieHne, TeopeMa, YypaBHEeHMe-CJIe[ICTBIE,
CBOJMCTBO MaTeMaTMYeCKOro OOBbeKTa, IJ0Ka3aTeJbCTBO, PaBHOCWIbHbIE YpaBHEHUS U
HepaBeHCTBA.

K xoHmy ob6yuennss B 11 Kjacce oOydYarolIMiicsi IOJYUYUT CJeAyIOlye IMpeaMeTHbIe
pe3yJbTaThl IO OTAEIbHBIM TeMaM paboueil MporpaMmbl yuyebHOTro Kypca «Aurebpa u Havasia
MaTeMaTMYEeCKOrO aHa/IM3a»:

Ynciia v BbIYUCTIEHMS:

CBOOOMHO OIMepupoBaTh IMOHATUSIMM: HATypaJibHOE U 1IeJIoe UMCI0, MHOXXeCTBa
HaTypaJbHbIX U IEJIbIX YMCesI, UCIIOJIb30BaTh Mpu3HaKky meanmocty tenbix umcen, HOII n HOK
HaTyPaJIbHbBIX YMCEJT IJISI PeIleHns 3a7a4, IPUMMEHSITh aJiropuTM EBKina;

CBOOOIHO OIEPUPOBATh MOHATHEM OCTAaTKa [0 MOIYJIIO, 3allMChIBaTh HATypaJbHbIE UMCIIA
B Pas/JIMYHBIX HO3UIMOHHBIX CHCTEMAaX CUMCICHMS,;

CBOOOJHO OIEpPUPOBATh MOHSITUSIMM: KOMILJIEKCHOE UMCJIO ¥ MHOMKECTBO KOMILIEKCHBIX
YyCes1, NPeICTaB/IITh KOMIIJIEKCHBIE UMCJIa B ajaredpamueckoi M TPUTOHOMETPUYECKOU ¢opme,
BBITIOJTHSITHh apu@MeTryeckye ornepannuy ¢ HUMU U M300paskaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHus ¥ HepaBeHCTBa:

CBOOOJHO  omepupoBaThb  IIOHATUSIMM:  MppalMOHaJbHble,  IOKasaTeJbHble U
Jlorapu@mMmyeckye HeEPaBeHCTBa, HAXOOUTh X PelIeHMs C TIOMOIIbI0 pAaBHOCUJIBHBIX ITEPEXOIOB;

OCYIIECTBJIITh OTOOP KOPHEN IIPU PELIEHUN TPUTOHOMETPUUYECKOTO YPaBHEHMS;

CBOOOJHO ONepUpoBaTh MOHSATHEM TPUTOHOMETPUUECKOe HEepaBeHCTBO, IIPUMEHSITh
HeoOX0oIMbIe (GOPMYJIbI IJIS1 PEIIeHMsI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOIHO OIEPUPOBATh MOHSTUSIMM: CUCTEMA ¥ COBOKYITHOCTh YPaBHEHMIA U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMbBI ¥ CUCTEMBI-CJIEICTBUS, HAXOAUTh PEIIeHNUS CUCTEMbI ¥ COBOKYITHOCTE
palMOHAJIbHBIX, MPPAIMOHAJIbHBIX, ITOKA3aTeJIbHbIX W JIOTapu(PMUUECKUX YpaBHEHUI U
HEpaBeHCTB;

pelllaThb  palMOHaJbHbIE, WpPpPalMOHAJbHbIE, IIOKA3aTeJbHble, JOrapudMmUuecKue u
TPUTOHOMETPUUECKNE YPAaBHEHMS M HEPABEHCTBA, COAepsKallllie MOAYJ/IM U ITapaMeTphbl;

MIPUMEHSITh TpaduuecKyie METOIbI /IS PEllIeHsT YpaBHEHM I HEPABEHCTB, a TaKyKe 3a/1a4
C IapamMeTpamiu;

MOJEJIMpPOBaTh peajbHble CUTyalMM Ha S3bIKe ajaredopbl, COCTABJSATb BBbIPAKEHMS,
ypaBHEHMSI, HEPABEHCTBA M MX CUCTEMBI II0 YCJIOBMIO 3adaul, MCCJIEOBATh ITOCTPOEHHBIE
MOJIeJIM C MCITOJIb30BAaHMEM allliapara ajreopbl, MHTEPIPETVPOBATD ITOJTYYEHHbBIN Pe3yIbTarT.

dyukiun u rpapurm:

CTPOUTH TI'padUKM KOMIO3UIMM (YHKLIMIA C IOMOIIbIO 3JEMEHTApPHOrO UCC/IENOBAHUS U
CBOMCTB KOMITO3UIIMM IBYX (DYHKIINIA;

CTPOUTH TeoMeTpuuYecKkue oO6pasbl YpaBHEHMII ¥ HEPaBEHCTB Ha KOOPIMHATHONM
IJIOCKOCTH;

CBOOOHO ONEPUPOBATH IMTOHITUSIMMU: TPAGUKY TPUTOHOMETPUIECKUX (DYHKLIVIA;

MIPUMEHSITh PYHKUMY 11T MOJIeJIMPOBAHMS U MCCJIeJOBAHNST peaTbHbIX MTPOLIECCOB.

Hauayia MaTemMaTH4eCcKOro aHajamsa:

MCIIO/Ib30BaTh IIPOM3BOIHYIO MIJII MCCAedoBaHMS GYHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOIUTh HanOOJIbIlIee ¥ HaMeHbIllee 3HaUeHMs] (YHKINUY HEeIPEPhIBHOM HA OTPE3KE;
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MCITO/Tb30BaTh MTPOM3BOAHYIO IJISI HaXOXKIEHMSI HAaMTyUIlero pelleHusl B MPUKIAAHBIX, B
TOM YMCJIe COLUMATbHO-9KOHOMMYECKMX, 3aJadax, MJIS OIpeaesleHUs] CKOPOCTM UM YCKOpPEHMS
rpoliecca, 3aaHHOro GopmyJion man rpadbmukom;

CBOOOIHO OTEPUPOBATH MOHATUSIMU: TTEPBOOOPa3Hasi, ONpeAeIEHHbIV UHTEr paJl, HAXOIUTD
nmepBooOpasHble 3JeMEeHTapHbIX GYHKUMI M BBIUMCISTH MHTerpas mo dopmysne HpioToHa-
Jlenb6uuIa;

HaXOAUTD TUIOMIAAY TJIOCKUX (GUTYP M 06BEMBI TeJT C MOMOILbIO MHTErpaa;

MMETb TpPEeICTaBJeHMe O MaTeMaTMUeCKOM MOJEeIMPOBAHUM Ha IPUMEPE COCTaBJIEHMS
nuddepeHIaIbHbIX YPaBHEHMI;

peraTh MPUKJIATHbIE 33[aul, B TOM YMCJIE€ COLMATbHO-3KOHOMMYECKOTO U (hU3NYECKOTO
xXapakTepa, CpeJICTBaMM MaTeMaTMUYEeCKOTO aHa/IM3a.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KonnuecTBo uacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3saeyioB U TeM (umdposBbie)
/1 MMporpamMmbI Bcero Kourponeubie | ITpaxTudeckue oOpasoBaTeIbHbIE
padoThI padboThI pecypenr
MHOKeCTBO JIeICTBUTEIbHBIX UMCEJT.
1 MHorouieHbl. PaiiioHa/ibHble YpaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHEMHBIX
ypaBHEHUN
9 ®yuxkuym u rpadukn. CreneHHast GyHKLIMS C 12 1
1[eJTbIM [TOKa3aTeIemM
3 Apudmernyeckuii KOpeHb N-0i CTEIIEHN. 15 1
WppauyoHanbHble ypaBHEHNS
4 [TokasatenbHas @yHkums. [TokaszarenbHbie 10 ]
ypaBHEHUS
5 Jlorapudmmyeckast QyHKIIMS. 18 ]
Jlorapudmnueckue ypaBHeHUS
6 TpuroHomeTpuyeckye BbIpasKEHUS U 99 |
YpaBHEHUS
[TocnemoBaTesibHOCTU U TIPOTPeCCUM 10 1
HenpepoiBHbie pyHKIMM. [IponsBoaHas 20 1
9 IToBTOpEeHne, 060061IEHME, CHCTEMATU3ALIMS 5 5
3HAHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJIACC

KonnuecTBo uacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3saeyioB U TeM (umdposBbie)
Konrpoabubie | IIpakTHdeckue
n/m MIporpamMmbI Bcero oOpa3oBaTeIbHbIE
paboThbI padoThI pecypest
] UccnenoBanme GyHKIIMIA C TOMOILBIO 99 ]
MIPOM3BOAHON
2 ITepBoOGpasHas u MHTErpal 12 1
3 ['padyky TpuroHoMeTprUeCcKMUX HYHKIINIA. 14 1
TpuroHomerpuyeckne HepaBeHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIE U 24 ]
Jiorapudmmyeckye HepaBeHCTBa
5 KommiekcHbrie unciia 10 1
6 HatypasbHbie u 11e/ble umcia 10 1
CucreMbl palMOHAIbHbBIX, MPPALIIOHATbHbBIX
7 1OKa3aTe/IbHbIX U JIorapupmMmuieckux 12 1
ypaBHEHUN
8 3amaun ¢ mapameTpaMu 16 1
9 IToBTOpeHue, 060611LIeHIEe, CHCTEMATU3aLMS 16 5
3HAHUM
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLHECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPHAIJIbI IJI51 YYHEHUKA

e MaTteMaTuka. Ayirebpa 1 Hauajia MaTeMaTuueckoro aHaimusa, 10 kimacc/ Mepsisak AT,
Homuposckuii [I.A., [TonskoB B.M.; nog penakumei ITomonbckoro B.E., O61iectBo ¢
OrpaHMYEHHOM OTBETCTBEHHOCThIO M3maTenbckuii ieHTp « BEHTAHA-T'PA®»;
AkunoHepHoe ob6111ecTBo «M3maTenbcTBo «IIpocBelienne»

» Matemartuka. Anrebpa 1 Hauajia MaTeMaTMueCcKoro aHaimsa, 11 kinacc/ Mepsnsak A.T.,
Homuposckuii [I.A., [Tonskos B.M.; mop, penmakiiueir ITomonbckoro B.E., O6iiecTso ¢
OrpaHMYEHHO OTBETCTBEHHOCThIO M3maTenbckuir ieHTp «BEHTAHA-T'PA®»;
AkunoHepHoe o6111ecTBO «M3maTenbcTBo «IIpocBelenne»

METOIUYECKHWE MATEPHAJIbI IJI1 YUYUTEJIA

MaremaTyka: ajire6pa 1 Hayaja MaTeMaTU4eCKoro aHain3a, reometpusi. Aire6pa 1 Havasaa
MaTeMaTMUeCKOTO aHa/IM3a. YTJIyOJIEHHbIN ypoBeHb : 10 Kiacc : caMoCTOoSITeIbHbIE U
KOHTposibHbIE paboTsl / A. I'. Mep3ansk, B. B. [Tomouckuir, E. M. Pabunosuu, M. C. Skup.
— M. : Benrana-I'pad, 2020. — 125, [3] c. : win. — (Poccuiickmit yuebumk). ISBN 978-5-
360-10758-3

yuko, E. B.

MaremaTuka : ajirebpa ¥ Hauajla MaTeMaTUYECKOrO aHa/IM3a. Y TTyOJIEHHBIN YpoBeHb : 10
Kiacc : meroguueckoe moco6ue /E. B. bynko, A. I'. Mep3nsxk, B. b. I[Tomonckuit, M. C.
Sxkup. — M. : Benrana-I'pad, 2020. — 92 c. : un. — (Poccuiickuit yue6umk). ISBN 978-5-
360-09768-6

IOV PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

XpaHwmille eIMHON KOJUTEKIIMM IMPPOBBIX 0Opa30BaTeNbHBIX PECYPCOB, Ie MpeaCTaBIeH
IIIMPOKMIA BBIOOP 3JIEKTPOHHBIX TTOCOOMI

http://school-collection.edu.ru

®depepanbHas cucTeMa MHGOPMAaIMOHHO-06pa30BaTe/IbHbIX pecypcoB (MH(MOPMAIIOHHbIN
noptain) http://wmolow.edu.ru
XpaHwiniiie MHTEPAaKTUBHBIX 3JIEKTPOHHBIX 0Opa3oBaTeIbHbIX pecypcoB http://fcior.edu.ru
Marepuasbl Aj1s1 U3yUeHMs M TIperogaBaHNsl MaTeMaTUKY B IIKoJIe. TeMaTu4ecKuin
CcOOpHMK: UKcIa, Ipobu, ciokeHue, BbiunTaHue u mp. TeopeTnueckuit MmaTepuar, 3agaun,
UT'PbI, TECTHI
http://www.numbernut.com/

Kosnekuyst KHUT, BUIEO-JIEKLINI, TOJ00PKA 3aHMMATeIbHbIX MaTeEMaTUUYEeCKNX (PaKToB.
Nudopmariiust 06 onumnmagax, HayYHbIX 1IKOJIaX 110 MaTemaTuke. Meauareka
http://www.math.ru

CeTb TBOpUeCKMX yuuTesen. Metogmueckye mocooms ojst yuuTess; y4eOHO-MeToANYeCKe
OCoOMsT; CJIOBAapy; CIIPABOYHMKY; MOHOTpadui; yueOHMKY; paboune TeTpaay; CTaTbu
nepmoAuYecKoit mevyatu http://www.int.ru
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«Yunrenb.py». [lemarormyeckne macrepckue, IutepHer-o6pasoBanue. [ycTaHIIMOHHOE
o6pasoBanue. Karanor pecypcos «B momorirs yunresio» http://teacher.ru,
http://teacher.fio.ru

KpaTkast uctopust MaTeMaTUKU: C APEBHUX BpeMeH 10 310Xy Bospoxkgennsi. [TopTpeTs! n
6morpadum. CobbiTHst M OTKpBITUS http://sbiryukova.narod.ru

[TpaBWIbHBIE MHOTOTPAaHHMKH: JIIOOOIBITHBIE (PaKThI, UCTOPHS, IIpUMeHeHre. TeopeMa
Oinepa. [TnatoHoBbl 1 ApxumenoBsl Tena. buorpaduueckue cBegenus o [lnaTone,
Apxumene, EBkinae u Ipyrux yuyeHbIX, UMEIOIINX OTHOIIIeHMEe K TeMe. MHOrorpaHHMKM B
MCKYCCTBE M apXUTEKType. 3aHMMaTe/IbHbIe CBeIEeHMSI O HEKOTOPBIX JMHUSIX JIvHMM:
onpezeseHus, I0OOMbITHbIE (DaKThI, IPMMEpHI MCITOIb30BaHus. ['umnep6osa, mapaboJa,
SJUIATIC, CUHYCOMAA, CIIMpaJb, IMKIouaa, kKapaonaa http:/www.tmn.fio.ru/works/

[TogroroBka K sk3ameHam https://math-ege.sdamgia.ru
http://alexlarin.net
MaremaTuueckue 3TOabl www.etudes.ru

DJIeKTpOHHA 1IKOJIa «3HaHuKa» http://znanika.ru/

WHTepakTMBHOE TTPUJIOSKEHME IJISI COCTaBJIEHMSI 3aJaHNI
https://learningapps.org
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