JHOKYMEHT IOITIMCAH IIPOCTOR
SIEKT] CiO

MYHHUIHUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHHUE
«IIPOCTOPHEHCKASI IIKOJIA UMEHHU NUBAHA SILITYHEHKO»
JAXKAHKOUCKOI'O PAUOHA PECITYBJIMKU KPBIM

PABOYASI TIPOI'PAMMA
yueOHOro npeaMera «AJiredpa u Hayajga MaTeMaTHYeCKOro aHaJIu3a.

ba3oBblil ypoBeHb»

st ooyygaroruxcst 10-11 kinaccoB

(cooTBeTcTBYeT DenepaibHON 00pa30BaTeIbHON IPOTpaMMe CPEITHEr0 OOIIEero
00pa3oBaHus, YTBEP>KJIECHHOM ITpUKa3oM MuHuUCTEpPCTBA NpocBenieHus: Poccuiickoit
®deneparuu ot 18 mast 2023 r. N 371)

c. IIpoctopnoe

2024 r.



MOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa M Hadajga MaTEeMaTHYECKOTO aHAIN3a»
6azoBoro ypoBHs jisi oOydaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApPTa CPEJHEro oOmero oOpa3oBaHHs, C Y4ETOM
COBPEMECHHBIX MHPOBBIX TPEOOBaHMH, MPEIBSBISIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, U
TpagulMii poccuiickoro oOpa3oBanusi. Peanmuzanmst mnporpamMmbl  00€CHIEUMBACT  OBIIAJCHHE
KIIIOYEBBIMH KOMIIETCHLMSIMH, COCTaBJISIOIIMMH OCHOBY JJISi CAaMOPA3BUTHS W HENPEPHIBHOTO
00pa3oBaHMs, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHFHOTO Pa3BUTHUS
JMYHOCTH O00YYarOIIUXCS.

HEJIN U3YUYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa W Havajza MaTeMaTHYeCKOTO aHajau3a» SBIISICTCS OJHUM H3 HauOolee
3HAYMMBIX B TMPOrPaMME CTapIIed IIKOJbI, IOCKOJIBKY, C OJIHOH CTOPOHBI, OH 00€CIeunBacT
MHCTPYMEHTAJIbHYIO 0a3y /Jisl U3yUYEHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOPOHBI,
dbopMupyeT JIOTHYeCKoe M aOCTPaKTHOE MEBIIIICHUE YYalluXCsl Ha YPOBHE, HEOOXOIUMOM IS
OCBOGHUSI KYypCOB HH(OpPMATHKH, OOLIECTBO3ZHAHMS, UCTOPUU, CIOBECHOCTH. B pamkax JaHHOTO
Kypca yuyaliMecs OBJIAJ€BAlOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH, KOTopas
(bopMyIMpyeT CBOM JOCTIIKEHUS B MATeMaTHIeCKOi popme.

Kypc anrebpsl u Hauan MareMaTHUYeCKOro aHaJIM3a 3aKJIaJIbIBA€T OCHOBY IS YCIIEIIHOTO
OBJIQJICHUSI 3aKOHAMU (DM3UKH, XUMHH, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TCHJICHIIMA YKOHOMHKHU U
0OIIIECTBEHHOM YKWU3HH, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBepeHHO HUCIIOJIB30BATh HUX B HOBCG[{HGBHOﬁ JKHU3HU. B TOXKE Bperl OBJIAACHUC
a6CTpaKTHI)IMI/I 1 JIOTNYCCKU CTpOFI/IMI/I MAaTEeMaTU4YCCKUMHU KOHCTPYKIII/UIMI/I paSBI/IBaCT YMCHI/IG
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTH YTBEPKACHHUSI, UCIOIB30BaTh 00001IeHNE
U KOHKpPETH3alMio, abcTparupoBaHHE M aHAIOTHIO, (OPMHUpPYET KpeaTMBHOE M KPUTHUECKOE
MbIluieHne. B xonme u3ydeHus: anreOpsl M Havyall MaTEeMaTHYECKOTO aHajiu3a B CTapIied IIKOJe
yqamnecsl nonyqamT HOBBIfI OIIBIT pCHIGHI/ISI anKnanme 3a4a4, CaMOCTOsATCIBbHOI'O HOCTpOGHI/IS{
MaT€MaTHYeCKUX MOJENEN pealbHbIX CHUTyallud W MHTEPIPETAlHH ITOJYYEHHBIX PEIICHMI,
3HAKOMSTCA C IPUMEpPAMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOLIMMHUCA MATEMATHUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kpr o6na)1aeT 3HAYUTCIIBHBIM BOCIIMTATCJIBHBIM ITOTCHIIMAJIOM, KOTOpI)II\/JI peanmyeTcs[ KakK
yepe3 ydeOHBI MaTepHuall, CIoCOOCTBYIOMIMK (OPMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHUS, TaK H
yepe3 crnenuuky y4eOHON IesSTeNbHOCTH, TPEOYIOIIEH CcaMOCTOSTENIbHOCTH, AaKKypaTHOCTH,
MIPOJIOJKUTENIbHOM KOHIEHTPAIlMi BHUMAHHS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3yJbTar.

B ocHoBe Meromuku oOyueHusi anreOpe M HavajgaM MaTEeMaTHYECKOTO aHalu3a JICKUT
NesITeIbHOCTHBIN MPUHIUI 00yUYEeHHUSI.

Crtpykrypa Kypca «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHalW3a» BKIIOYAET CIEAYIOIINe
COJIepKaTeIbHO-MeToANYecKkue NuHUU: «Yucna ¥ BbUUCIHCHHS», «DyHKIMH U TpaduKmy,
«YpaBHEHHS U HEpaBEHCTBay, «Hadaa maremaTuyeckoro anainmn3a», «MHOXKeCTBa U JIOTHKa». Bee
OCHOBHBEIC COJIGp)KaTeJ'II)HO-MCTO}II/I'-IGCKI/Ie JINMHUHN HSanIOTCH Ha HpOTfDKeHI/II/I ABYX JICT 06yquI/1$1 B
CTapllel 1IKOoJIe, ECTECTBEHHO JIOMOJIHAS APYT APYyra U NOCTENEHHO HACHIAsACh HOBBIMU TEMaMU U
paznenamu. JlaHHBIN Kypc SBISETCS MHTETPATUBHBIM, MOCKOJIBKY 00OBEAUHSIET B cebe collepikaHue
HECKOJIBKUX MATEMATHUYCCKUX IUCIHUIIJINH: aﬂre6pa, TpI/IFOHOMeTpI/IH, MaTeMaTI/I'—IeCKI/Iﬁ aHaJIn3,
Teopuss MHOXKeCTB W jp. [lo Mepe Toro kak ydJammecss OBJaJeBalOT BCE 0OoJiee IMIMPOKUM
MaTEeMaTHYECKUM aIlllapaToM, y HUX MOCIeI0BaTeIbHO (POPMUPYETCS M COBEPIICHCTBYETCSI YMEHUE
CTPOUTHh MAaTEMAaTUYECKYIO MOJIENIb PEabHOU CUTYyalluu, MPUMEHSITh 3HAHUA, IOJIyYeHHbIE B Kypce



«Anrebpa ® Hayaja MaTEeMaTHYeCKOTO  aHajimW3a», [UISl  PEIICHHs  CaMOCTOSTEIhHO
copMyIHpPOBaHHOW MaTeMaTHYECKON 3a7aull, a 3aTeM MHTEPIPETHUPOBATH OJTYUECHHBIA PE3yNIbTaT.

ConepxaTtenbHO-MeToAnYecKas JUHUSA «Hucna U BBIYUCICHHS» 3aBepuiaeT (GOpMHPOBAHUE
HABBIKOB KCIIOJIb30BaHMS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HA4aTO B OCHOBHOW IKoje. B
cTapiieil IIKoie oco0oe BHUMAaHHE yaenseTcss (OPMHUPOBAHUIO TPOYHBIX BBIYMCIATEIBHBIX
HAaBBIKOB, BKIIIOYAKOIIIUX B C66$I HCIIOJIb30BAHUEC Pa3JINYHBIX q)OpM 3allucu HeﬁCTBHTeHBHOFO quciJia,
YMCHHUC pallMOHAJIBbHO BBIIIOJIHATH ﬂeﬁCTBHH C HUMH, OCJaTb NPUKHUIAKY, OLICHUBATL PC3YJIbTAar.
OOyuaronuecsi IMOJNy4alOT HABBIKM TNPUOIMDKEHHBIX BBIYMCICHHUN, BBIMOJHEHUS JCUCTBUH C
YHCIaMH, 3allMCAHHBIMH B CTaHJAapPTHOH (opMe, HUCIOIb30BAHUS MATEMaTHYECKUX KOHCTAHT,
OLCHHWBAHUA YU CJIOBBIX BBIpa)KeHI/If/'I.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAIM3yeTcs Ha MPOTSHKEHUU BCEro OOydueHHs B
CTapiiedl IIKoJIe, TOCKOJIbKY B KaXIOM pasjiele MpOorpaMMbl TPEAYCMOTPEHO peIlIeHHUE
COOTBETCTBYIOIIMX 3aaa4. OOydaroniyecs: OBJAJICBAIOT PA3IMYHBIMU METOJIAMH PEIICHHS IEIBIX,
palluOHAJIBHBIX, UPPAlUMOHAJIbHBIX, ITOKAa3aTCJIbHBIX, JIOFapI/I(I)MI/I‘IeCKI/IX U TPUTOHOMCTPHUYCCKUX
ypaBHeHHﬁ, HCPAaBCHCTB U HX CHUCTCM. HonyquHHe YMCHHA HCIOJIB3YIOTCSA IPHU HCCICAOBAHHUN
(GYHKIMHA C MOMOIIBIO TPOM3BOJIHOW, PEIICHHM TMPHKIAIHBIX 3a/7a4 W 3a]ad Ha HaXO0XJICHHE
HauOOJIBIIIMX ¥ HAaWMEHBINUX 3HAYCHUH (QyHKuuu. JlaHHAs conepkarenbHas JHHUS BKIIOYACT B
ce0st Takke (POPMHUPOBAHNE YMEHHI BBIMOJIHATH PACU€Thl MO (GOpMYyIIaM, MPeoOpa3oBaHMs LEINbIX,
pallOHAJIBHBIX, HPpPAalUOHAJIbHBIX W TPUTOHOMCETPHUYCCKUX BI)Ipa)KeHI/If/'I, a TaKXE BI)Ipa)KCHI/If/'I,
COJCpKALIMX CTCIIEHW U JIorapudMmbl. biaromaps u3ydeHUI0 aireOpamyeckoro MaTepualia
MPOUCXOUT JaJbHEUIICe Pa3BUTHE AITOPHUTMUYECKOTO U aO0CTPAKTHOTO MBINUICHHS yJaluxcs,
(bopMHUpYIOTCS HAaBBIKM JIEAYKTHUBHBIX pAacCyKICHHUH, pabOTBl € CHMBOJIBHBIMH (OpMaMH,
MPEACTABICHUSI 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEM B BHUJIE PAaBEHCTB M HEPABEHCTB. AJjredpa
npeyiaraet 3pQGEKTUBHBIE WHCTPYMEHTBI I PEIICHHs MPAKTUYECKUX M ECTECTBCHHO-HAYYHBIX
3aja4, HarJIsJHO JISMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-MeTOMMYecKass JHHUS «DYHKIUH W Tpa@uKA» TECHO TEePEIUIeTaeTcsl C
JIPYTUMH JTUHHUSAMH Kypca, TTOCKOJIBKY B KAKOM-TO CMBICIIC 33JIaéT TOCIIEI0BATEIIBHOCTh U3YUCHUS
MaTepuaina. V3yueHue CTEmeHHOW, MOKa3aTeNbHOH, JIOTapu(pMUYECKOW U TPUTOHOMETPHUUECKHX
GyHKIUH, WX CBOWCTB M TpadUKOB, MCMONb30BaHWE (YHKIMHM UIsI pelieHus 3amad U3 JAPYTrux
y‘-I€6HI>IX npeaMeEToOB U pe&HBHOﬁ KHN3HU TECHO CBA3aHO KaK C MaT€MaTHYCCKUM aHAJIN30M, TaK U C
pelieHreM ypaBHEHMH M HepaBeHCTB. IIpu 3Tom Ooiblioe BHMMaHUE yAeNnsercs (pOpMUpPOBAHUIO
YMEHHS BbIpaxaTh (HOpPMYTaMH 3aBHCHUMOCTH MEXIY pa3IMYHbIMH BEITUYMHAMHU, HCCIENOBATh
MOJIy4eHHbIe PYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepaTelbHOMN JIMHUN HAIEeH Ha
Pa3sBUTHC yMeHHfI W HAaBBIKOB, IO3BOJIAIOIIMWX BbBIPpAXKATH 3aBUCHUMOCTU MCXKAY BCIMYHMHAMU B
paznuuyHOil (opme: aHaTUTHYECKOHM, rpaduueckoil u cioBecHo. Ero m3ydeHue crnocoOCTByeT
Pa3BUTHUIO ANTOPUTMUYECKOTO MBIIIJICHHUS, CIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3alluH,
HCIOJIb30BAHUIO aHATOTHA.

ConepxarenpHast nuHAs «Hadama maTeMaTHYeCcKOTO aHaW3a» MO3BOJSET CYIMIECTBEHHO
paCliipuTh KPYr' KaK MaTEMAaTHYCCKUX, TaK W MPUKIAAHBIX 3ada4d, JOCTYITHBIX O6y‘—IaIOHH/IMC$[, y
KOTOPBIX TOSIBJISIETCS BO3MOXKHOCTh HCCIENOBaTh M CTPOUTH Tpaduku (PyHKIUN, ONMpEAensTh HX
HauOOJbIINEe U HAMMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMIATU (GUryp U OOBEMBI Tell, HaXOIUTh
CKOPOCTH ¥ YCKOpPEeHHsI TporieccoB. JlaHHas cojeprkaTellbHas JUHUS OTKPBIBACT HOBBIC
BO3MOXHOCTH TIOCTPOCHHA MATCMATUUYCCKHUX Moneneﬁ PEaIbHBIX CHTyaHHfI, HaXO0XICHUA
HAWTYYILIErO pEIIeHUs B TPUKIAIHBIX, B TOM YHCJIE COIUATBHO-)KOHOMHYECKUX, 3aJadax.
3HAaKOMCTBO C OCHOBAaMHM MAaT€MaTHYEeCKOTO aHallu3a CIIOCOOCTBYET pPa3BHTHUIO abCTPaKTHOTO,
(opManbHO-IOTMYECKOr0 U KPEaTUBHOTO MbIIUIEHUS, (OPMHPOBAHHIO YMEHHMH pacro3HaBaTh



MPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W HCKyccTBe. OOydaromniuecss y3HAIOT O
BBIJAIOLIUXCS PE3YJIbTATaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MATEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxarenpHO-MeTOIMUECKast JTUHUS «MHOXecTBa U JIOTMKa» B OCHOBHOM IIOCBSAILIEHA
dJIEMEHTaM TEOPHUH MHOXECTB. TE€OpPETHMKO-MHOKECTBEHHBIC IPEACTABICHUS MPOHU3BIBAIOT BECH
KypC IIKOJBHON MAaTeMAaTHKH M MpeJiaraloT HauboJjee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONINI BCE
pazzienbl MaTEMATUKH U €€ MPUIIOKEHU M, OHU CBS3BIBAIOT pa3HbIe MATEMATUUYECKUE TUCIUILIIUHBI B
eaquHoe 1enoe. [losTomMy BaXHO JaTh BO3MOXKHOCTh IIKOJBHUKY TMOHHMMAaTh TEOPETHUKO-
MHOECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTHMKH M HCIIOJIb30BaTh €ro ISl BBIPAKCHHUS CBOMX
MBICTICH.

B kypce «AnreOpa W Hauanma MaTEMaTHYECKOTO aHAM3a» IMPHUCYTCTBYIOT TAKKE OCHOBBI
MaTEMaTHYECKOTO MOJCTUPOBAHUS, KOTOpbIE MpPH3BaHbI CHOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJICJICH pPeabHBIX CUTYaIlMi, MCCIIEIOBAHMUS ATHUX MOJEJEH C MOMOIIBI0 ammapara aiareopbl H
MaTeMaTUYeCKOro aHaJIM3a U UHTEPIIPETAIIMH TTOJIyYCHHBIX PE3YJIbTaTOB. TaKue 3a/laHusl BIJICTCHBI
B KaXJIbI U3 pa3/ieloB NMPOTrPaMMBbI, MOCKOJBKY BECh MAaTepuajl Kypca HIMPOKO UCTIOIb3YETCS IS
penieHus MPUKIAIHBIX 3a1a4. [Ipu pemennn peanbHbIX MPAKTHYECKUX 3a/1a4 yJalluecs pa3BUBAIOT
HaOIIOIaTeIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATh MpodiieMy. JlesTenbHOCTh 0 POPMUPOBAHUIO HABBIKOB
pelieHusl MPUKIAIHBIX 3a/lad OpraHU3yeTCsl B MPOIECCe M3YYEHHUs BCEX TeM Kypca «Aurebpa u
HayJajia MaTeMaTHYCCKOI'0 aHAJIN3ay).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM miaHe Ha M3y4YeHHE Kypca anreOpbl U Havajl MaTeMaTUYeCKOro aHajin3a Ha 0a30BOM
ypoBHE OoTBOAMTCS 2 yaca B Henemo B 10 kinacce n 3 yaca B Hezpenmto B 11 kitacce, Bcero 3a /iBa
roga o0yyenus — 170 yacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Panmonanshbele uucna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOM, IPOLEHTHI, OECKOHEYHbIE
nepuoaudeckue Apodu. ApupMeTuyeckre onepaluy ¢ paloOHAIBHBIMU YUCIIAMH, IpeoOpa3oBaHUs
YHCIIOBBIX BhIpaKeHHH. lIpumeHeHne npoOeil M NMPOLEHTOB JJs pEIICHUS NPHUKIAIHBIX 3a7ad M3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEAIbHOM JKU3HU.

JelicTBuTenbHble uucia. PaluoHanbHble W MppalUOHANbHblE 4YMcaa. ApupmeTuyeckue
onepaluu ¢ ACUCTBUTEIbHBIMU uuciaamMu. IlpuOnukEéHHbIE BBIYMCICHMS, MpPaBUIIa OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ 1mensiM nokaszareneM. CranpaptHas (opma 3anucd JIeHCTBHTENIBHOTO YHCIA.
Hcnonb3oBanue noaxozsmeil GopMbl 3anucu IEHCTBUTENBHBIX YUCEN JUISl PELICHUs NMPAKTUYECKUX
3a/1a4 U IIPEJICTaBICHNS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. J[eficTBUA ¢ apu(pMETHYECKUMHU KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC, apKTaHI€HC
YKCJIOBOTO apryMeEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnaecTBa U TOXAECTBEHHbIE IPe0Opa30BaHUsL.

[IpeoOpa3oBaHue TPUTOHOMETPUYECKUX  BblpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHHe ypaBHEHHMM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a1ad W 3a4ad W3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM JKU3HHU.

DyHKUMH U TPapuKu

®Oynk1us, crocoOsl 3aganus GyHkuuu. I'paduk Gynxumun. BzaumHo oOpaTHble GyHKINY.

OO6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHMW (yHkumu. Hymum ¢ynkuuun. IlpomexyTtku
3HAKONOCTOAHCTBA. YETHBIE 1 HEUETHDBIE (PYHKITHH.

CrenenHas (pyHKIMS ¢ HaTYypaJlbHBIM U LIEJIbIM MoKa3aTteneM. E€ cBoiicTBa u rpaguk. CoiicTa
U rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpryeckasi OKpyXKHOCTb, OINpEAEICHHE TPUTOHOMETPUUECKUX (DYHKIUH YHMCIOBOIO

apryMeHTa.

Hauyana MaTeMaTH4YecKoro anajanusa

[TocnenoBarensHOCTH, CIOCO0BI 3a7aHus TIOCJIEI0BATEIbHOCTEH. MoHOTOHHBIE
HOCJIeIOBATEIEHOCTH.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaoIlas reoMeTpuyeckas
nporpeccusi. Cymma OeckOHEUHO YOBbIBaloOIIel reoMeTpuueckoil mporpeccuu. dopmyna CIOKHBIX
poLeHTOB. Mcrnonp30Banye NpOrpeccui Ui pelIeHus peajlbHbIX 3a1a4 IPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JTIOTHKA

MHoOXecTBO, onepannd Haja MHoXecTBamHu. Jluarpammbl Oitepa—Benna. [lpumeHeHne
TEOPETUKO-MHOKECTBEHHOI'0 ammapara Jjis OIUCaHUs pealbHbIX IIPOLECCOB U SBJICHUMU, IIPU PEILICHUU
3aja4u U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTENbCTBO.



11 KITIACC

Yuciaa v BBIYUCTCHUA

HarypanbsHsle u nensie yncina. [Ipu3Haku AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ pallMOHaIbHBIM MTOKa3aTeaeM. CBONMCTBA CTEIECHH.

Jlorapudm ymcna. JlecsiTHUHbIC U HATYpAIbHbBIE JIOTAPUDMBI.

YpaBHeHusI H HEPaBEHCTBA

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX JIOTAPU (MBI

[Ipeobpa3oBaHue BbIpaxeHU, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl TUHEHHBIX YpaBHEHUN. Pelenne npukiaaHbIX 3a/1a4 ¢ HTOMOIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUH.

CucreMpl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a7a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

DOYyHKUMH U TPaPUKU

Oynkius. [epuonnueckne pynkmmun. [IpoMexyTKu MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl U
MUHUMYMBI pyHKIMU. Hanbonpmee n HanMeHblee 3HaueHHE (PYHKIIMH Ha TPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIHNU, UX CBONCTBA U rPpaUKH.

[TokazarenbHas u norapudmuyueckas GyHKIUU, KX CBOMCTBA U TPadUKH.

Hcnons3oBanue rpadukoB GYHKIUN IS peIICHUS] YPABHCHHUH U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadgukoB GyHKIUN A1 UCCIETOBAHUS MPOIECCOB U 3aBHCUMOCTEH, KOTOPBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEaTbHOM KU3HU.

Havana maTteMaTH4ecKoro aHajamsa

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB /ISl pELIEHHs] HEPaBEHCTB.

[IpousBonnas ¢pyHkuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[Ipon3BosnHble 31eMeHTapHbIX (GYHKUUNA. DOpMyJbl HAXOXKAEHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (DYHKIIMH.

[IpumeHeHne NPOU3BOAHONW K MCCIENOBAHUIO (YHKIMM HAa MOHOTOHHOCTh M SKCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HauMEHbIIEro 3Ha4eH!s PYHKIIUK Ha OTPE3KE.

[IpuMeHeHne NMpPOU3BOJHON Il HAXOXKAEHUS HAWIYYIIEro PelIEeHUs B MPUKIAIHBIX 3a/Jayax,
JUIsL OTIPEJIEJIEHUs] CKOPOCTH IpoIiecca, 3alaHHOT0 (OPMYIIOi Ui rpauKOM.

[TepBoobOpaznas. Tabmauna nepBooOpasHbIX.

Wuterpain, ero reomerpudeckuii u Gusndeckuid cMbici. Brruncnenue uHTErpana mno gopmyse
Herorona—IJleitOnumna.



INJIAHUPYEMBIE PE3YJIBTATHI
OcBoenne ydeOHOTO Tpenmera «MareMaTuka» JJODKHO OOeCredMBaTh JOCTHIKCHHE Ha
ypoBHE cpenHero oOmero oOpa3oBaHUS —CICAYIOMIMX JIMYHOCTHBIX, METANpPEIMETHBIX H
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB:

JUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yJIbTaTBl OCBOEHUS MPOrpaMMbl ydeOHOTO mpeameTra «MaTemMaTHKa
XapaKTepU3yHOTCS:

['paxxmanckoe BocmuTaHUE:

cOPMUPOBAHHOCTBHIO  TPAKIAHCKOW TMO3WIMH  OOydaromerocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBa, MPEACTABICHHEM O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUW, NpPOUEAyp TpaxkAaHCKOro oOIecTBa
(BBIOOPHI, OMPOCH M TIp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUCM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKON T'pa)KTaHCKOW MICHTUYHOCTH, YBAXKCHHS K MPOIJIOMY U
HACTOSIIIEMY POCCHUHCKONW MAaT€MAaTHKH, EHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHSIM POCCUUCKUX
MAaTEMaTUKOB M POCCHUICKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJb30BAaHUIO 3THUX JIOCTHKECHUN B
JIPYTUX HayKax, TEXHOJOTHUX, chepax SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHWEM  JYXOBHBIX IIEHHOCTEH  poCCHiickoro Hapona; Cc(hOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STHMYECKOTO ITOBEJICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KCHUM HAayKd W JACSITEIBHOCTbIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTONYMBOTO OYyTyIIEro.

DcTeTHYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAs ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHHH, PacCYXICHUMN; BOCIPUMMYHUBOCTHIO K MAaTEMAaTHUYECKUM acCIEeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3ndeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTHUECKHUe 3HaHUS B MHTEpecax 3J0pPOBOTO
u Oe3omacHoro oOpas3a >XW3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0pPOBBIO (370POBOE
MUTaHUEe, COATAHCUPOBAHHBIA PEXUM 3aHATUN W OTIbIXA, pPEryisipHas (u3nuecKkass akKTUBHOCTS);
(U3MYECKOTO COBEPILIEHCTBOBAHUS, PH 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOMN JAESITETLHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYNy, OCO3HAHHUEM IIEHHOCTH TPYAOTIOOUS; HMHTEPECOM K Pa3IMUYHBIM
chepam mpodecCHOHATBHOM AESITEIIPHOCTH, CBS3aHHBIM C MAaTEeMaTHKOW M €€ TPHIOKEHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHUIO B PEIICHUU
MPAKTUYECKHUX 3a/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH.

DKOJIOrNYeCKOE BOCIINTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIbTYpHI, IMOHUMAHHEM BIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX TIPOIECCOB HAa COCTOSHHE TMPUPOJHON M COIHMAIBHOW CpEIbl, OCO3HAHHWEM
JI00ATHHOTO XapaKkTepa IKOJIOTHIECKUX MPoOIeM; OpueHTaIlMeld Ha TPUMEHEHNE MaTEeMaTHIECKIX
3HAHUU 7Sl pelIeHHsl 337a4 B 00JIaCTH OKPYKAIOIIEH cpeibl, MIaHUPOBAHUS MMOCTYIKOB U OLIEHKH
MX BO3MOXHBIX MTOCIIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl.



LleHHOCTH HAYYHOTO TTO3HAHUS:

Cc(OPMHUPOBAHHOCTBIO  MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKH, MOHMMAHHEM MAaTEMaTHYeCKOW HAayKu KakK Cgepbl
YEJIOBEYECKON NESATEILHOCTH, 3TAloB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BHTHS LHWBUIIM3AIINY;
OBJIQJICHUEM SI3BIKOM MATEMAaTHKU M MaTeMaTHYECKOW KYJIbTYpPOH KakK CPEJICTBOM TO3HAHUSI MHPA,
TOTOBHOCTBIO OCYIIECTBIISITh MPOSKTHYIO U HCCIICIOBATENIBCKYIO JISATEIBHOCTh WHANBUIYAIHLHO U B
rpymre.

METANIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUSI MPOTPaMMbl Y4eOHOTO mpeamera «MartemaTtukay
XapaKTepU3ylOTCsS  OBJAJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHLIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — O€UCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimMUEHbIMU
oelicmsausmu.

1) Vuueepcanvuvie nosnasamenvhuvle oeiicmeus, obecneuusarom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECco8 00y4aoumuxcs (0c6oeHue Memooo8 HO3HAHUS OKPYHCAIOWe20 MUupa;
npuMeHenue 102ULeCKUX, UCCIe008AMeNbCKUX Onepayull, yMmeHut pabomams ¢ ungopmayuei).

bazoBebie ornyeckue AeicTBUS:

® BBIBISITH U XapaKTEPHU30BATh CYMIECCTBEHHBIC MPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHWA MEXIY TOHATHIMU; (OPMYIHPOBATH OINPEICICHUS TOHITUH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMKM, OCHOBAHHS Ui 000OUICHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIUMOTO aHAIIN3A;

® BOCIPUHHMATh, (OPMYyTUpOBaTh U TPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTCIbHBIC H
OTpHUIATEIIbHBIC, SIMHUYHBIC, YaCTHBIC U OOIIIKE; YCIIOBHBIC,

® BBIBISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUYUsS B (paKTax,
TaHHBIX, HAOJNIOJCHUAX W YTBEPXKICHUSAX; TpeuiaraTh KPUTCPUH IS BBISBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPECUHH;

e JleNaTh BBIBOABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSTEIHHO JOKA3aTeIbCTBA MAaTEMATHYCCKUX yTBEPKICHUU (TIPSIMBbIC U
OT MPOTHUBHOIO), BHICTPAWBATh APTyMEHTAIINIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI H BHIBOJIBI;

e BBIOMpaTh crHoco0 pemieHuss y4yeOHOM 3ajgaud (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BBIOUpAaTh HauOoJee MOAXOMSIIUN ¢ YU4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

basoBble nccnenoBarenbCcKkue AeHCTBUS:

®  HCITOJIE30BATh BOIPOCKHI KaK MCCIIEIOBATEIbCKH HHCTPYMEHT TIO3HAHMS; (JOPMYITUPOBATH
BONPOCHI, GUKCHUPYIOLIME TPOTHUBOpPEUHE, MPodIeMy, YCTaHaBIUBATh HCKOMOE M JJaHHOE,
(hopMUPOBATh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HIINIO, MHEHHUE;

® T[POBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro o0OBeKTa, SBJICHHSA, IpOIecca,
BBISIBJICHHIO 3aBUCHMOCTEH MEXTy O0BEKTaMH, SIBIICHUSMH, TIPOIICCCAMHU;

® CaMOCTOSITENBHO (OPMYITHUPOBATH OOOOIIEHHUS U BBIBOJBI IO Pe3yabTaTaM MPOBEAEHHOTO
HAOJIOZICHNS, WCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTh TIOJTYYECHHBIX pE3yJIbTaTOB,
BBIBOZIOB M 000OILIEHNUIH;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATH TIPEITOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undopmanueii:



®  BBIIBIATH JePUUNUTHI MH(GOPMAIMH, JaHHBIX, HEOOXOAUMBIX Il OTBETA HA BOIPOC M JIJIs
pELIeHNs 3a/1a4H;

e BbpIOMpaTh MH(OpPMAIMIO M3 HCTOYHMKOB DPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3UpPOBATh U HMHTEPIPETUPOBATh MH(MOPMALMIO DPA3IUYHBIX BUAOB U (QOpM
IIPE/ICTaBICHMUS;

® CTPYKTYpUpOBaTh HMH(QOpPMALHMIO, TNPEACTaBIATH €€ B  pPa3duuHbIX  (opMax,
WUTIOCTPUPOBATH IpaUuecKu;

® OLIEHUBaTb HAAE&KHOCTh MH(POPMALMM IO CaMOCTOSTEIbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuugepcanvhvle KOMMYHUKAMUGHBIE Oelicmaus, 00ecneyusaom c@opmupo8anHoCnyb

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OOmeHue:

® BOCIPUHMMATh U (OPMYJIHUPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBHUSAMHU U LEISAMHU
OOIIeHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B YCTHBIX H
MIMCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS IO XOJy pELIEeHHUs 3aJaud, KOMMEHTHUPOBATh
IIOJIyYEHHBIN PE3yJIbTaT;

® B X0Jie¢ 00CYXJEHMsI 3a/laBaTh BOMIPOCHI MO CYLIECTBY OOCYKIa€MOU TeMbl, IPOOIIEMBI,
pelmaeMoil 3aaun, BbICKA3bIBATh MJIEH, HALIEJICHHBIE HA IOMCK PEIICHHUS; COIIOCTABIIATH
CBOU CYXKIECHHUSA C CY)KISCHUSAMM JIPYTUX YYaCTHUKOB JHMajora, OOHapykMBaTh pa3ivyue u
CXOJICTBO TIO3WIMI; B KOPPEKTHOH ¢opme (GOpMYyIHpOBATH pPa3HOINIACHS, CBOHU
BO3paKEHUS;

® I[IpPE/ACTaBIATh PE3YyJbTaThl PEIICHUs 3a/Jayd, SKCIEPHUMEHTA, HCCIEIOBAHHUSA, IMPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUICHMS C YYETOM 3ajad MPE3eHTALUU U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

® [IOHMMAaTh U UCHOJIb30BATH MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYAJIbHOU PabOTHI MPH
pelieHnr y4eOHbIX 3aJay; NPUHUMATh I1I€JIb COBMECTHOM JEsTeNbHOCTH, IIAHUPOBATH
OpraHM3ali0 COBMECTHOW paboThl, pacrpenensiTh BHAbI pabOT, JOroBapUBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 06001IaTh MHEHHS HECKOJIBKUX JIFOJCH;

® y4acTBOBaTh B IPYyNINOBbIX (hopmax paboThl (0OCYkJeHus, 0OMEH MHEHHMH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JECHCTBUS C
JAPYTUMH 4I€HAaMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIAAa B OOLIMIA MPOAYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMO/IEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, obecneuugaiom opmMuposanue CMvlCi08biX

YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.

Camoopranusanus:

COCTaBJIAITh IUIAH, aJTOPUTM pEIIeHUs 3a/ladyd, BBIOMpPATh CIOCOO pEeHIeHHs C Yy4ETOM
UMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUpPOBAaThb M KOPPEKTHUPOBATH
BapHUaHTHI PEICHUH ¢ y4€TOM HOBOM MH(pOpMaLUK.

CaMOKOHTpOJIB:

e BJaJETh HABBIKAMH IIO3HABATEIILHON peQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBbIX JEHCTBHIMA

U MBICIIUTENIBHBIX TPOLIECCOB, MX PE3YJIbTAaTOB; BJIAaJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3ylIbTaTa PEeLIeHNs: MaTeMaTHUECKON 3ajauu;



® TpEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb HpPU DPELICHUU 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
® OLIEHUBaTb COOTBETCTBUE pe3yibTaTa LEIM U YCJIOBUSAM, OOBSICHITH IPUUYUHBI
JTOCTIDKEHUS WM HEIOCTHIKCHHUS Pe3yJIbTaTOB JIEATEIIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.
NNPEJMETHBIE PE3YJIbTATHI

OcBoenne yueOHOro kKypca «AureOpa M Hadajga MaTEeMAaTHYECKOTO aHalIM3a» Ha YpPOBHE
cpeaHero oOmiero o0pa3oBaHUS JOJDKHO OOECIEYMBATH JOCTIDKEHHE CIEAYIOUIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia 1 BbIYMCTICHUS

OnepupoBaTh NOHSATHSAMHU: PAIMOHAIBHOE M JICHCTBUTENBHOE YHCIO, OOBIKHOBCHHAS H
JeCATUYHAs IPOOb, MPOICHTHI.

Beinonuate apupmeTnyeckue onepamnuu ¢ paliioHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.

BbimonHATe npuONMKEHHBIE BBIYUCIEHHS, WCHOJIb3Ys IIpaBUiIa OKPYIJICHHs, JenaTh
MPUKHJIKY U OLIEHKY Pe3yJIbTaTa BEIYMCICHHA.

OmnepupoBaTh MOHATUSMH: CTENEHb C LENBIM IOKa3aTesleM; CTaHAapTHas (opma 3amucu
JeUCTBUTENBHOIO 4YMCJA, KOPEHb HATypaJlbHOM CTENEHHU; HCIOJIb30BaTh MOAXOIAILYI0 (GopMy
3aIUCH ICHCTBUTENIBHBIX YUCEN JUISl PEIICHHs] TPAKTUYECKHUX 3a7a4 U IIPEJCTAaBICHUS JAHHBIX.

OmnepupoBarh MOHATHSAMHU: CHUHYC, KOCHHYC M TaHT€HC IPOU3BOJBHOTO YTIJa; MCIIOJIb30BaTh
3aIUCh MPOU3BOJIBHOTO yTiIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBaTh MOHATHSMHU: TOXKIECTBO, ypaBHEHHME, HEPAaBEHCTBO; LI€J0OE, PalMOHAIbHOE,
MppalMoOHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPABHEHNE;

BemonHATe  mpeoOpa3oBaHMS ~— TPUTOHOMETPHUECKHUX  BBIPAKEHMH M peliaTh
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BeimonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THITBI LIENBIX, PAIIHOHAIBHBIX U UPPAIIMOHAIFHBIX YPaBHEHUI M HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS W HEPAaBEHCTBA JUIS PEIICHHUS MaTeMaTHYeCKHX 3ajad W 3a/1ad W3
pa3nuYHbIX 001acTe HAYKU U pealbHOM KHU3HH.

MonenupoBaTh peajibHble CUTyalluu Ha A3bIKE aJIreOpbl, COCTABIIATh BHIPAXKEHHUS, yPAaBHEHUS,
HEpaBEHCTBA 110 YCJIOBUIO 3a/la4d, HCCIENOBaTh ITIOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHHEM
anmapara anreOpsl.

DyHKkuUH U rpaguKu

OnepupoBaTh MOHATUAMU: (QYHKIMS, CIIOCOObI 3aaHus (QyHKIMH, 00JacTh ONpeAeTIeHUs U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIMH, B3aUMHO OOpaTHbIE (PYHKLIMH.

OmnepupoBarh MOHATUSMH: YETHOCTh U HEUETHOCTh (PYHKIIUH, HYIH (PYHKIIUHU, TPOMEKYTKH
3HAKOIIOCTOSTHCTBA.

Hcnonb3oBatek rpapuky QyHKIMHA U1 pelIeHns: ypaBHEHUH.

Crpoutb M yMTaTh rpaduKd JTUHEHHOW (YHKLIMHU, KBAaJPAaTUUYHOW (YHKIHHU, CTETIEHHOU
(GYHKIIUH C LIETbIM TOKA3aTeNEM.

Hcnonw3zoBark rpaduku (yHKIUNA JUIsi MCCIEIOBAHUS TPOIECCOB W 3aBUCUMOCTEH TMpH
pelIeHnH 3a/1a4 M3 APYruX YYeOHBIX IPEeIMETOB U peabHOW KHU3HH; BBIpaXKaTb (OpPMYyIaMu
3aBHCUMOCTH MEX/ly BeJTMUNHAMH.

Hauvana maTeMaTH4eCKOro aHaIn3a



OmnepupoBaTh MOHATHAMHU: IOCIEIOBATEIbHOCTh, apU(MeTHUecKass M TIeoMeTpudecKas
IIPOrPECCUMU.

OnepupoBaTh MOHATHIMHU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPHYECKasi MPOTPECcCHs, CyMMa
0eCKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM POrpecCchy.

3agaBaTh [10CIE10BATEIBHOCTH PA3JIMYHBIMU CLIOCOOAMH.

Hcnons30BaTh CBOMCTBA MOCIEA0BATENBLHOCTEH U IPOIPECCUN [UIS PELLICHUS peaIbHbIX 3a1a4
IIPUKJIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBarh NOHATUAMH: MHOXKECTBO, ONI€pAllMM HaJl MHOXKECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s ONUCAHUs PeaJbHbIX IPOLECCOB U
SIBJICHUI, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB.

OnepupoBarh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBarh MOHATUSIMU: HAaTypaJbHOE, LI€JI0€ YHMCIIO; UCII0JIb30BATh IPU3HAKHU JIETUMOCTU
LIENIBIX YUCEJI, PA3JIOKEHNE YHCIIa HA TPOCThIE MHOKUTEIH JUUIsl PELICHHMS 3a1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [TOKA3aTEIIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, TECITUIHBIE U HATYPAIbHbIEC JOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpuMeHsTH CBOMCTBA CTENEHU JJIs IPeoOpa30BaHUs BBIPAKEHUN; ONIEpUPOBATh MOHATUSAMMU:
II0Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IIOKA3aTEIIBHBIX YPaBHEHUH U
HEPABEHCTB.

BemmonHATe  mpeoOpazoBaHMs  BBIPAKEHHH, COAEpXKAIIMX JIorapu(MBbI; ONEPHUPOBATH
HNOHATUSAMM:  JIOrapu(MUUYECKOoe ypaBHEHHME M HEPaBEHCTBO; pellaTh OCHOBHBIC  THIIbI
Jorapu(MHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxonuts pemenus NpocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSIMU: CUCTEMA JMHEWHBIX ypaBHEHUH M €€ pelleHHe; UCIOJIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH JJIs pELICHMSI IPAKTUYECKUX 3a]1a4.

Haxomuth pelleHus NpOCTEHIINX CUCTEM U COBOKYITHOCTEH PalMOHAIBHBIX YPABHEHUU U
HEPaBEHCTB.

MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE aJIreOphl, COCTABIATH BBIPAXKEHUS, YPABHEHMUS,
HEpPAaBEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACINA C
MCIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKkuUH U rpaguKu

OnepupoBarh NOHATUAMU: TiepuoanyecKas QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH (DYHKIINH,
TOUKH 3KCTpeMyMa (YHKIMM, HauOojblllee U HauMEHblIee 3Ha4eHUs (YHKIUU Ha MPOMEXKYTKE;
MCMOJIb30BaTh UX JJIsl UCCIIE0BAaHUS (PYHKIMH, 3aJaHHOH rpadukoMm.

OnepupoBarb MIOHATUSAMH: rpaduxu IIOKAa3aTeJIbHOM, Jorapumuueckoin 51
TPUTOHOMETPUYECKUX (DYHKIUH; M300pakaTh UX HA KOOPAWHATHOW IJIOCKOCTU U HCIIOJIb30BATh
JUISl pELLIEHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHOM IMIIOCKOCTH TpaUKH JIUHEHHBIX YpaBHEHUI U UCIOIb30BATh
WX JUUIS PEIICHUS CUCTEMBI JUHEHHBIX YPABHEHUM.

Hcnons3oBark rpaduku GyHKIUI 17151 KCCIETOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH M3 APYTHUX
Y4EOHBIX JUCIUILIIH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a



OnepupoBaTh NOHATUSAMM: HeNpepbIBHAs (QyHKIMS; MPOU3BOAHAS (YHKIUH; UCIOIb30BAThH
reOMETPHUECKUI 1 (PU3NIECKUIA CMBICI IPOM3BOIHOM ISl PELICHNUS 3a1a4.

HaxoauTe mNpoOM3BOAHBIE 3JEMEHTApHBIX (DYHKIUHA, BBIYHCIATH HPOU3BOJIHBIC CYMMBI,
IIPOU3BEICHNUS, YACTHOTO (DYHKIIHIA.

Vcnonb30BaTh NPOU3BOIHYIO AJIS MCCIeI0BaHUs (PYHKIIMM HA MOHOTOHHOCTb M 9KCTPEMYMBI,
MPUMEHSTH PE3yIbTATHI UCCIICAOBAHMS K IOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NpOU3BOAHYIO JUIsl HAXO0XK/IEHUS HAWIY4IIEro pEeUIeHUs B IPUKIIAJAHbIX, B TOM
41CJIe COLUATbHO-D)KOHOMUYECKUX, 3aJa4ax.

OmnepupoBaTh HOHATUSAMM: MEpBOOOpa3Has M HHTErpaj; IMOHMMAaThb TIE€OMETPUYECKUN H
(bu3nvecKkuil CMBICT HHTErpaa.

HaxonuTte mepBooOpa3HbIe 31€MEHTapHBIX (YHKIMN; BBIYUCIATH HMHTErpaid mo Gopmyne
Herorona—JleiiOuuma.

Pemare npukianHele 3a7add, B TOM YUCIE COLUAIBHO-3KOHOMHUYECKOTO U (PU3MYECKOIO
XapakrTepa, CpeACTBAMUA MaTEMAaTUYECKOr0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3/iesioB U TeM
n/n Bcero o0pa3oBaTe/bHbIe
NPOrpamMmbl KP 1IIP
pecypcsl
MHoxecTBa pallMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCET. 14 1
PannonansHble ypaBHEHUS U
HEpaBEHCTBA
Oynkuu 1 rpaduku. CTeneHs ¢ 6
[eJIBIM TIOKa3aTesieM
Apudmernaeckuit KopeHb N—0if
crenenu. UppannonanpHbie 18 1
ypaBHEHHUS U HEPABEHCTBA
DopMyIIBl TPUTOHOMETPHH. 29 1
TpuronomeTpuyeckre ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCUH 5
[ToBTOpeHue, 06001IEeHNE, 3 1
cucTeMaTu3alus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOT'PAMME




TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue (undposbie)
n/n pa3/ieJioB M TeM NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
KP IIP
pecypchl
CreneHp ¢ paroHaIbHBIM
1 nokaszareneMm. [lokazarenpHas QyHKIUA. 12 1
[Toka3zaTenbHbIC YpaBHEHUS U
HEpaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 13
HEpaBEHCTBA
Tpuronomerpuveckne GyHKIUU H UX
3 rpaduku. TpuroHomeTpruuecKue 8 1
HEpaBEHCTBA
4 HponsBoleaf{. IIpumeHeHue 24 1
MIPOU3BOIHOM
WuTerpan u ero npuMeHeHHS 9
Cucremsl ypaBHEHUN 12 1
HarypanbHble 1 1ienbie yncia 6
8 [ToBTOpEHuUe, O606H.[CHI:IC, 18 5
CUCTeMaTH3aIusl 3HAaHUHA
OBILIEE KOJIMYECTBO YACOB I1O 102 6 0
I[MPOT'PAMME




