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HHOACHUTEJIBHAA 3AIIUCKA

PaGowas mporpamma mo yueOHoMmy mpeamery «MaTtemaruka: anreOpa W Hadana
MaTeMaTUYeCKOro aHaiu3a» cocTtaBiieHa B coorBeTcTBuu ¢ ®PI'OC COO 2022 u ®OIT COO 2023
Ha ypOBEHb cpeaHero obmiero oopazoanus 1t 10-11 kmaccos.

Peanuzanuss nporpamMmbl  00eCrieYMBAET  OBJIAJICHUE  KJIIOUYEBBIMH  KOMIIETEHUHUSAMH,
COCTABJISIIOLIMMUA  OCHOBY JUISI CaMOPAa3BUTHUS M HENPEPHIBHOIO 00pa3oBaHUs, LEIOCTHOCTD
OOLIEKYIBTYPHOT0, TUYHOCTHOT'O U TTO3HABATENILHOTO PA3BUTHS IMYHOCTH O0YYarOIINXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYuebnsiii npeamer «MaTemaTHka: anredpa U Hayala MaTeMaTHYECKOTO aHAIN3a SBISETCS
OJIHUM U3 HauOoJiee 3HaYMMBbIX B POrpaMMe CTapllel MIKOJbI, IOCKOJIbKY, C OJHOW CTOPOHBI, OH
o0ecrieuynBaeT MHCTPYMEHTAIbHYIO 0a3y Uil M3yY€HHs] BCEX €CTECTBEHHO-HAay4YHBIX KYpCOB, a C
JpYroil CTOpOHBI, (OPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUIEHUE YYalllUXCsl Ha YPOBHE,
HEO0OXOUMOM JUIsl OCBOEHUSI KypCcOB MH(OPMATHUKH, O0OIECTBO3HAHUS, UICTOPHUH, CIOBECHOCTH. B
paMKax JaHHOI'O Kypca ydalllMecsi OBJIaJIeBalOT YHUBEPCAIbHBIM $I3bIKOM COBPEMEHHOH HayKH,
KOTOpas (POpMyJIMPYET CBOU JOCTHKEHHSI B MaTeMaTHUeCKoi (opme.

Kypc anreOpsl m Hadan MareMaTWYecKOro aHallM3a 3aKJIQAbIBACT OCHOBY ISl YCHEIIHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKU, XUMHUH, ONOJIOTUH, TIOHUMAHHSI OCHOBHBIX TE€HACHLIUNA SKOHOMUKHU U
00I11€CTBEHHOH )KHU3HHU, TI03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MCIIOJIb30BaTh MX B IMOBCEJHEBHOM >XU3HU. B Toxe Bpems oBiazeHue
a0CTpaKkTHBIMM M JIOTUYECKH CTPOTMMHU MaTeMaTHYECKMMM KOHCTPYKLMSMHM pa3BUBAeT YMEHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBaTh HCTUHHOCTH YTBEP)KIIEHUS, UCIIOIB30BATh 0000IICHUE
U KOHKpETH3alulo, abCTparMpoBaHHWE W aHAJIOTHIO, (OPMUPYET KpEeaTUBHOE M KPUTHUYECKOE
MbllIeHHe. B xone u3yueHus anreOpbl M Hayajd MaTeMaTHMYECKOro aHajM3a B CTapulel LIKoJe
y4alyecsl IoJy4yaroT HOBBIM OINBIT pPEelIeHUs] MPUKIAIHBIX 3a/1ad, CAMOCTOSITEIbHOTO TOCTPOEHUS
MaTeMaTUYeCKUX MOJeNIeld peajbHbIX CHUTyallUii M HWHTEpPIpETAaluyd TOJYyYEHHBIX pEIIeHUH,
3HAKOMSITCS C IPUMEPAMU MaTeMaTHYECKNX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMaTUYECKUMH OTKPBITUSAMH U UX aBTOPaMH.

Kypc oGiagaeT 3HaYMTENbHBIM BOCIIUTATENbHBIM MOTEHLIMATIOM, KOTOPBIM peanusyercs Kak
yepe3 y4eOHbIM Marepuall, cnocoOCTBYIOLUMI (OPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS, TaK U
yepe3 crneunpuky ydeOHOM IeATenbHOCTH, TpeOyIoLe CaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
IPOJOJDKUTEILHON KOHIEHTPALlMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yibTar.

B ocHoBe MeTonuku oOydeHus anreOpe M HadajgaM MaTeMaTHYeCKOTO aHaiu3a JIeKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

Crpykrypa Kypca «Anredpa ¥ Hayajla MaTEMaTHYECKOIO aHaJlM3a» BKJIIOYAET CIENyIOIIHe
coJiepKaTeNbHO-METOUUECKUEe JHUHUU: «Yucna M BBYMCICHUSA», «DYHKIUH U Tpapukm»,
«YpaBHEHUS U HEpaBeHCTBa», «Hauana MaremaTnyeckoro aHanusa», «MHOXecTBa U Joruka». Bee
OCHOBHBIE CO/IepKATeIbHO-METOINYECKUE JIMHUN U3YYal0TCs Ha MPOTSXKEHUU JIBYX JIET 00y4YeHHs B
CTapuieil KoJje, eCTECTBEHHO JOMOJHSAS IPYT APYyra U MOCTENEHHO HAChIIAasiCh HOBBIMU TEMaMH U
pazznenamu. JlaHHBIN Kypc SBJISIETCS MHTErPAaTHBHBIM, TIOCKOJIbKY OOBEAMHSAET B cebe coaepKaHue
HECKOJIbKUX MaTeMaTHYeCKUX TUCLHMIUIMH: anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKHH aHalu3,
Teopuss MHOXecTB W J1p. Ilo Mmepe Toro kak yuwamiuecs OBJIaJeBalOT BCE Oojee MIMPOKUM
MaTeMaTUYECKUM allllapaToM, Y HUX MOCJIEI0BaTeIbHO (POPMUPYETCSI U COBEPILIEHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHUYECKYIO MOJIEb PEAIBHOM CUTyallud, IPUMEHATh 3HAHUS, ITOJIyYEHHBIE B Kypce



«Anrebpa ¥ Havajga MaTeMaTUYeCKOro  aHalu3a», /s  pelIeHUus  CaMOCTOSITEIIbHO
chopMyITMPOBAHHONW MaTEeMaTHUECKON 3a]jauu, a 3aTeM HHTEPIPETUPOBATH MOTYUCHHBIH pe3yibTar.

CopnepxaTenpHO-MeTOANYECKast JTUHUS «Yucla ¥ BBIYUCICHHS» 3aBepiiaeT (GpopMupoBaHue
HABBIKOB MCIIOJIb30BAHMS JCHCTBUTENBHBIX YKCEN, KOTOPOE OBLJIO HAa4aTo B OCHOBHOH mikoie. B
cTapuiel Imkojie ocob0oe BHHMaHHME YAenseTcs (OPMHPOBAHUIO MPOYHBIX BBIUUCIUTEIbHBIX
HAaBBIKOB, BKIIIOYAIOIIIHUX B ce0s1 UCIIOJIL30BaHHE Pa3IMYHBIX (l)OpM 3armucu I[CflCTBHTCJIBHOFO quciia,
YMCHHUC palMOHAJIBbHO BBIIIOJIHATH l[GfICTBI/ISI C HUMHU, OCJaTb HNPUKUIKY, OLCHUBATL PC3YyJibTar.
OOyyaronuecs MONY4YalOT HAaBBIKM NPUOMMKEHHBIX BBIYMCICHUM, BBIIOJHEHHUS JEHCTBHI C
YHCJIaMH, 3alMCaHHBIMM B CTaHAAPTHOW (opMe, HCIONb30BaHUS MaTeMaTUYECKUX KOHCTAHT,
OLCHUBAHUA YHUCIOBBIX BBIpaH(eHHfI.

JIuaus «YpaBHEHMsI M HEPaBEHCTBA» pPEAM3yeTCsl Ha IPOTSHKEHUM BCero oOyueHus B
CcTapuiel IKoJe, IMOCKOJbKY B KaXJOM paszfelie MpOorpaMMbl IPEIyCMOTPEHO pelIeHUE
COOTBETCTBYIOIIMX 3aaa4y. OOyyaroluecs: OBJIaJ€BAIOT PA3IMYHBIMU METOJAMU PEIIEHUS ILIEIbIX,
palrOHAJIBHBIX, UPpPAlMOHAJIBHBIX, ITOKAa3aTCJIbHBIX, JIOFapI/I(l)MI/I‘IeCKI/IX U TPUTOHOMCTPHUYCCKUX
ypaBHeHHﬁ, HCPABCHCTB U HUX CHUCTCM. HOJIy‘-ICHHI)IC YMCHHA HCIIOJIB3YIOTCA IPHU HCCICAOBAHHUU
GYHKIMI ¢ MOMOIIBIO TPOU3BOJHOW, PEIICHUM NPUKIAAHBIX 3a7ad M 3a/lad Ha HaXOXXICHHE
HauOONBIIMX ¥ HAMMEHbIIUX 3HaueHUW (yHKiuuU. J[aHHas conepkaTenbHas JIMHUS BKIIOYAET B
cels Taroke (OPMHUPOBAHNE YMEHHH BBIIOIHATH PACUE€THl M0 (GOpMYyIIaM, MPeoOpa3oBaHUs LEINbIX,
PaluOHAJIbHBIX, HWPpAalUOHAIIBHBIX W TPUTOHOMETPUUYCCKUX BBIp&)KGHHﬁ, a TaKXeE BI)Ipa)KeHI/II\/JI,
CollepKalIMX CcTerneHu u Jorapudmel. braromapss u3ydeHHI0 airedpanvyeckoro marepuania
MPOUCXOIUT AalibHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS Ydalluxcs,
(GopMHpYIOTCS HABBIKM JEAYKTHBHBIX PACCyKACHUH, pabOThl C CHMBOJBHBIMH (popmamu,
MIPE/ICTABJICHUS] 3aKOHOMEPHOCTEH M 3aBHCHMOCTEM B BHUJEC PaBEHCTB M HEPABEHCTB. AJjredpa
npeniaraeT 3¢pGeKTUBHBIE UHCTPYMEHTHI JIJISl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-HAayYHBIX
3aJa4, HATJISHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKHU.

CopnepxatenpHo-MeToan4eckass JTUHUSA «DyHKIMM W TpapuKU» TECHO IEPEIIeTaeTCs ¢
JIPYTUMU JTUHUSMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3aa€T MOCIE0BATEIbHOCTh U3YUCHUS
MaTepuana. M3yueHHe CTENEeHHOH, MOoKa3aTeNbHOM, JIOrapu(MUYECKOW U TPUTOHOMETPHUECKUX
GbyHKIMH, WX CBOMCTB M TIpadUKOB, MCMONB30BaHWE (YHKIMHA IS pelieHus 3agad U3 APYrux
y‘-Ie6HBIX npeaAMETOB U pe&HBHOﬁ KHN3HU TECHO CBA3aHO KaK C MaT€MaTHYCCKHUM aHAJIN30M, TaK U C
pelieHreM ypaBHEHHH U HepaBeHCTB. Ilpu 3ToM Gosblioe BHUMaHME yaensercs GOpMUPOBAHUIO
yMEHHs BbIpakaThb (popMyramMHu 3aBHCHUMOCTH MEXAY Pa3TUYHBIMH BEITWYHMHAMH, HCCIEAO0BAThH
MoJyuyeHHbIe (PYHKIIUU, CTPOUTH UX rpaduku. MaTepuan 3Toil cofepkaTelbHOMN JIMHUN HaIEIeH Ha
pPasBUTUC YMCHI/Iﬁ N HaBBIKOB, ITO3BOJIAIOIIHNX BbIpaXXaTb 3aBUCHUMOCTU MCXKY BCJIMYHMHaAMU B
paznuuHoil (popme: aHaTUTHUYECKOW, rpaduyeckoil W cimoBecHO. Ero m3yueHune cmocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIIEHHIO U KOHKPETH3allHH,
MCIIO0JIb30BAaHUIO aHAJIOTHH.

CopepxarenpHast nuHuA «Hauyama MaTemMaTHUecKOro aHalld3a» IMO3BOJSET CYIIECTBEHHO
paCliipuTh KPYr' KaK MaTeMaTHYCCKUX, TaK W IMPUKIAAHBIX 3aaa4, HOCTYITHBIX O6yanOIHHMC${, y
KOTOPBIX TOSBIIETCS BO3MOXKHOCTH HCCIENOBAaTh M CTPOUTH Tpaduku (GPyHKIUN, ONpEeAensiTh HX
HauOOJbIINEe U HAUMEHBIIUE 3HAYCHUS, BBIUYUCIATH TUIOMATU (GUTYp U OOBEMBI Tell, HaXOIUTh
CKOPOCTH U YCKOpeHHs TmporeccoB. JlaHHas coaepikaTenbHash JIMHUAS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIIOCTPOCHHUA MATCMATHYCCKUX MOJIG.]'IGIZ PEaIbHBIX CHTyaHHﬁ, HaXO0XICHUA
HaWJIy4dllero peuieHuss B MNPHUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKHX, 3a/Jauax.
3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYE€CKOTO aHalu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO U KPEAaTHBHOIO MBIILICHUS, (OPMUPOBAHUIO YMEHUH paclo3HaBaTh



MIPOSIBJICHUST 3aKOHOB MaTeMaTHMKU B HayKe, TEXHUKE W HCKyccTBe. OOydarommuecss Y3HAIOT O
BBIJIAIOLIUXCS PE3yJbTaTax, MOJYUYEHHBIX B XOJ€ Pa3BUTUS MAaTEMATUKHU KaK HAYKH, U UX aBTOPAX.

ConepxxarenbHo-MeTOoAMUecKass JuHUs «MHOXeCTBa M JIOTUKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPHUU MHOXKECTB. TE€OpETHKO-MHOXKECTBEHHBIE TMPEACTABICHUS MPOHU3BIBAIOT BECh
KypC IIKOJIBbHON MaTeMaTHKH M MpeiaraloT Haubojee YHUBEPCATbHBIN S3bIK, 00bETUHSIONINN BCE
pazienbl MaTEMATUKH U €€ MPUII0KEHH, OHU CBA3BIBAIOT pa3Hble MATEMaTUUYECKUE NUCIUILIUHBI B
equHoe 1enoe. IlosTomy BaXXHO JaTh BO3MOMKHOCTh IIKOJBHHUKY TOHHUMAaTh TEOPETHKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMAaTHMKH M HCIIOJIb30BAaTh €r0 JUIsl BBIPAKEHHUS CBOHMX
MBICJICH.

B kypce «AnreOpa W Hadanma MaTEeMaTHYECKOTO aHAM3a» IMPUCYTCTBYIOT TAK)KE OCHOBBI
MaTEeMATHYECKOTO MOJICTUPOBAHUS, KOTOpBIE MpPH3BaHbI CHOPMHUPOBATH HABBIKM TOCTPOSHUS
MOJIeNIel peabHBIX CUTYallMi, MCCIIEIOBAHUS ATHX MOJIEJEH C MOMOIIBIO amnmapara ajreOpbl u
MaTEeMaTH4YECKOr0 aHAJIM3a U MHTEPIPETAIMH TOJyYeHHBIX PE3yJbTaToOB. Takue 3aaHus BIUICTCHBI
B KaXJIbII M3 Pa3/esiOB MPOTrPaMMBbI, MOCKOJIBKY BECh MaTepuajl Kypca HIMPOKO UCIIOIb3YETCS s
peuieHus NpUKIAIHbIX 3a1a4. [Ipu pereHnn peasbHbIX TPAKTUYECKUX 3a/1a4 ydalluecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BATh
aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpodieMy. JlesaTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB
pelIeHHs MPUKIAJHBIX 3aJlad OpPraHU3yeTCsl B MPOIECCe M3YUYCHHS BCEX TeM Kypca «AnreOpa u
HayJaJia MaTeMaTHYCCKOI0 aHaIN3a.

B yuebHOM mutaHe Ha H3ydeHHE Kypca anreOphl W Hayal MaTeMaTHYeCKOro aHajlh3a Ha
06a3o0BoM ypoBHE oTBOaUTCS 2 yaca B Heaemto B 10 kimacce u 3 yaca B Hegemo B 11 kiacce, Bcero 3a
nBa roaa ooyuenus — 170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia v BbIYMCIECHHSA

Pannonanbubie yncna. OOBIKHOBEHHBIE U JIECATUYHbBIE IPOOH, HMPOLEHTHI, OECKOHEUHBIE
nepuojuyeckue  Ipobu.  Apudmernyeckue  omepanuM € PalMOHAJIBHBIMM  YHCJIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BbIpaxkeHUU. [IpumeHeHue npoOel M MPOLEHTOB MAJs PpEIIeHUs
MIPUKIIAIHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIIECH 3HAHUN U PEAIbHON KU3HH.

JeiictButenpHple 4yuciaa. PanuoHanbHble M HppalUoOHANbHBIE 4YHcha. ApUpMETHYECKHE
olepaluu C JIeHCTBUTENbHBIMU 4ucIaMu. [IpuOmkE€HHBIE BBIYMCICHHUS, MpPaBUJIa OKPYTJIEHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenpb ¢ menbiM mokazareneM. CraHmapTHas (opma 3amucu JIEWCTBUTEIBHOTO YHCIIA.
Hcnonp3oBaHue Moaxoasmied GopMbl 3alIMCH 1€HCTBUTENBHBIX YUCEI JUISl PEICHUS] TPAKTHUECKUX
3a/1a4 U MPEICTABICHMS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOU cTerneHu. JleiicTBus ¢ apupMeTHIeCKUMU KOPHAMHU
HaTypaJIbHOM CTEIEHHU.

CuHyC, KOCHHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHTEHC
YKCIIOBOTO apryMeEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE MPeoOpa3oBaHUs.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaxkeHHH. (OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbI.

VYpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTOol MHTEPBAJIOB.



Pemienue nenbIx U 1poOHO-paIlMOHAIBHBIX YPAaBHEHHUH U HEPABEHCTB.

Pewenne nppanioHaIbHBIX YPABHEHUN U HEPABEHCTB.

PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHnEe ypaBHEHUN M HEPABCHCTB K PEIICHHUIO MaTEMaTHMYECKHX 3a7ad M 3aJad W3
pasInYHbIX 00J1acTe HAyKU U pealbHON )KU3HH.

DOyHKUUH U rPadpuKu

Oyuk1us, crocodsl 3ananus Gynkun. I'padux Gyaxnun. Bzanmuo oOparHsie GyHKINN.

OO6nacth ompeneneHus U MHOXeCTBO 3HadeHH (yHkiuu. Hymu ¢ynkmuu. I[IpomexyTku
3HAKOIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHass (QyHKIOMsS C HATypadbHBIM W IIENBIM TOKa3zarenem. EE cBoiicTBa u Tpaduk.
CgoiicTBa u rpaduk KOpHS N-0if CTETIEHU.

Tpuronomerpudeckas  OKpPY)XHOCTb,  ONpEIENCHHE  TPUIOHOMETPUYECKHX  (QYHKUUH
YHCJIOBOI'O apryMEHTA.

Havyana maTeMaTH4eCcKOro aHajimu3a

[locnenoBarenbHOCTH,  CHOCOOBI  3aJaHus  MoOcieAoBaTelbHOCTEH.  MOHOTOHHBIE
MOCIIE0BATEIHLHOCTH.
Apudmernueckass M TeoMeTpuyeckas — Iporpeccud.  beckoHeduHO — yObIBaromias

reoMerpuueckas mnporpeccuss. Cymma OeCKOHEYHO YOBIBalOIIEd TIE€OMETPUYECKON MPOTrPECCHH.
®opmyna CIOXKHBIX IMpOLEHTOB. Vcronb30BaHWE NPOrPEecCHU ISl PELICHUsS] pealbHbIX 3aaady
MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, omnepanuu Haja MHOxecTBaMu. [uarpammsl Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O amnmnapara JJis ONMCAHUS pEeaIbHbIX IIPOLECCOB U SBJICHUH, MpU
pellIeHnH 3a1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KJIIACC

Yuciia 1 BIYMCICHUSA

HatypanbHble u 1ienble yncia. [Ipu3Haku 1eIMMOCTH LEbIX YUCEIL.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3arenaeM. CBOWCTBA CTETIEHH.

Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOTapU(MBI.

YpaBHeHUs1 M HEpaABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapU(PMBIL.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX CTEIIEHU C pallMOHAbHBIM IIOKA3aTEeIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl TMHEWHBIX ypaBHEHUH. PelnieHune npuUKiIagHbIX 3a/1a4 C TOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucTembl 1 COBOKYITHOCTH PallHOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHre ypaBHEHMH, CUCTEM U HEPABEHCTB K PEIICHUI0O MAaTeMAaTHYECKUX 3aJay U 3a1ad U3
pa3IMYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DyHKIUHN U TpadUKH

Oyukuus. I[lepuognueckue ¢yHkiuu. [IpoMexyTkn MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl U
MUHUMYMBI QyHKIMU. Hanbosblee 1 HanMeHbllee 3HaYeHne (PyHKIIUN Ha TPOMEKYTKE.
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpapUKH.



[TokazaTenpHas u jorapudmudeckas GyHKIIMH, ©X CBOWCTBA U TPAPHUKH.

Hcnonb3oBanue rpadukoB GyHKUUHN IS pellieHHs YpaBHEHUN U IMHEWHBIX CHCTEM.
Hcnons3oBanue rpadukoB (YHKIUH ISl MCCICIOBAHUS TPOIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HHUKAIOT [IPY PELLICHUHU 3aJ1a4y U3 IPYTUX YUEOHBIX IPEIMETOB U PEATIbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIM3a

HenpepeiBable pyHKIMU. MeTO HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBonnas GpyHkiun. ['eomerpuueckuii 1 GU3NIECKUN CMBICT IPOU3BOTHOM.

[Tpon3BonHble d31a€MEHTapHbIX (QyHKUIUH. @DOpMylbl HaXOXICHHUS IPOU3BOJHOW CYMMBI,
IPOU3BEACHUS M YACTHOIO (DYHKIIMH.

[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBAHHIO (YHKUIMHA HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenrne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs (YHKIIUU Ha OTPE3Ke.

[TpuMeHeHre MPOU3BOJHON Ul HAXOXKJEHUS HAWIyYLIErO PEeUICHUS B NPUKIAJHBIX 3ajadax, Il
OIpeIeNIeHUs] CKOPOCTH Ipolecca, 3a1aHHOro (OpMyJIoN WU rpadukom.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpai, ero reoMeTpudeckuii u (QU3WYEeCKHil CMBICI. BplymciieHue WHTEerpayia mo ¢opmyie
Herorona—JleitOHuma.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro mnpeamera «MaremaThka» JIOJDKHO oOecreyuBaTh JIOCTHIKEHHE Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUS CIEAYIOIIMX JIMYHOCTHBIX, METalpeAMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JUYHOCTHBIE PE3YJBbTATDBI

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS MporpaMMbl ydyeOHOro mnpeamera «MaTemaTukay
XapaKTepU3YITCS:

I'paxxnaHckoe BoCIUTaHUE:

Cc(hOPMUPOBAHHOCTBIO  TPAXKIAAHCKOM  TMO3UIMM  OOYy4YaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOrO OOIECTBa, MPEICTABICHHEM O MaTeMaTHYeCKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SIBICHUN, TMPOLEAYp TPaKIAaHCKOro oOIIecTBa
(BBIOOpPBI, OMPOCHl WU TIP.), YMEHHUEM B3aUMOJICMCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAUCHHUEM.

[TaTprnoTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUUCKON Tpa)KTAHCKOW MIECHTHYHOCTH, YBAXKECHHS K MPOILIOMY U
HACTOAIIEMY POCCHUMCKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOUIEHUEM K JIOCTHKEHHSIM POCCHUUCKHX
MaTeMaTUKOB M POCCHICKOW MaTE€MaTUYE€CKOM WIKOJbI, K MCIOJIb30BAHUIO 3THX JOCTHUKECHHI B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAaHWEM  JIYXOBHBIX IIEHHOCTEH POCCHUHCKOTO  Hapoaa; CcHopMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHUS, ATUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHUEM
JOCTH)KEHUN HAyKM U JACSITENbHOCTbIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYHBOTO OyIyIIEroO.

ICTETHYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYAsA ACTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEHICHW, PACCYX ICHUI; BOCIPUUMYHUBOCTHI0O K MaTEMaTHYECKHM AacleKTam
pPa3IMYHBIX BUJIOB UCKYCCTBA.



DuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHUS MMPUMEHATh MaTeMaTHUYeCKHe 3HaHUS B MHTEpecax 370pOBOTO
u Oe3omacHOro o0pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO (310pOBOE
NUTaHue, COATAaHCUPOBAHHBIA PEXUM 3aHATHH M OTIbIXa, pPeryssipHas (u3Mueckass aKTHUBHOCTbH);
(U3UYECKOro COBEPIIEHCTBOBAHUS, TP 3aHATUSAX CLIOPTUBHO-03J0POBUTEIILHON AEATEIbHOCTHIO.

TpynoBoe BocMTaHHe:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3InYHBIM
chepaM NpoQecCHOHATbHON AEATENIBHOCTH, CBSI3aHHBIM C MAaTE€MAaTHKOH U €€ INPHIIOKEHHSIMH,
YMEHHEM COBeplIaTh OCO3HAaHHBIA BbIOOp Oynyiued mpodeccuu M peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IUIaHBI, TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHHIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY yYacTHIO B PEIICHUH
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OPMHUPOBAHHOCTBIO JKOJIOTUYECKON KYJIbTYphl, IHOHMMAHMEM BIUSHHUS COLUAIBHO-
SKOHOMHYECKHUX IPOLECCOB HA COCTOSHHME IPUPOJHOM M COLMAIBHOM CpElbl, OCO3HAaHUEM
17100aIbHOTO XapaKTepa 3KOJOrMUECKUX Mpo0ieM; OpUEHTALlMEe Ha IPUMEHEHUEe MaTeMaTHYeCKIX
3HAHUM AJIs pelieHus 3aja4d B 001aCTH OKPY)KAIOLIeH cpesbl, IUIaHUPOBAaHUSI IOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX IIOCJIEACTBUAN JUIs1 OKPYKAIOLIEN CPEIbI.

I{eHHOCTH HAyYHOTO ITO3HAHMUSL:

Cc(OPMHUPOBAHHOCTBIO  MHUPOBO33pPEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HayKH M OOILIECTBEHHOW IMPAaKTUKH, NOHMMaHHEM MaTeMaTH4eCKOH HayKu Kak chepbl
YEJIOBEYECKOW JIEATEIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS LIMBUIN3ALINU;
OBJIAJICHUEM SA3BIKOM MaTEMaTUKU MU MaTEMaTHYECKON KyJIbTypOoW KaK CpPeJCTBOM IO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIISTh IIPOEKTHYIO U MCCIIEN0BATENBCKYIO IEATENbHOCTD HHANBUAYAIBHO U B
rpymIe.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPaMMBbl yaeOHOro mpeamera «MaTemMaTHKa
XapaKTepU3yIOTCS  OBIAJCHHEM  YHHBEPCAJIbHBIMU  HO3HAGAMENbHBIMU oelicmeusmu,
VHUBEPCANIbHBIMU — KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHLIMU — pe2yAsmUGHbIMU
OelicmeusIMuU.

1) Vhusepcanvnvlie nosnasamenvhvle Ociicmsus, obecneuusaiom Gopmuposanue Oa306bix
KOCHUMUBHBIX NPOYEcco8 00VHaruuxcsa (0ceoenue Memoo08 NO3HAHUSA OKPYHCarowe20 Mupa;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBrle mornueckme AeiCTBU:
® BBIBIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMAaTHUYECKUX OOBEKTOB,
TOHSITHIA, OTHONICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH OIPEACICHUS TOHSATHH;
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMUA, OCHOBAHUS A 0000IIECHUS U
CpaBHEHHUSI, KpUTEPUU TTPOBOJAMMOTO aHAIIN3A,
® BOCIPHHHUMATH, (HOPMYIHPOBATh M MPEoOPa3OBBIBATH CYKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, EANHIUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

® BBIBISATH MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHs: B (akTax,
TAHHBIX, HAONIONCHUSX U YTBEPXKIEHUSX; NpeqIaraTh KPUTEPUU IS BbISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;

e JlenaTh BBIBOJBI C HCIIOJNIB30BAHHEM 3aKOHOB JIOTWKH, JEIYKTHBHBIX U WHAYKTHBHBIX

YMO3aKITIOYeHUH, YMO3aKITIOUCHUH 110 aHAJIOTHH;



MPOBOANTH CAMOCTOSITEIBHO J0KA3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (TIPsSMbIE U
OT TIPOTHUBHOTO), BBICTPAWBATh apryMEHTAIIUIO, TPHUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpaTh CrMoco0 pemeHus y4eOHOM 3amadu  (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB
peleHus, BeIOMpaTh HauOoJee MOAXOMAIMN ¢ y4ETOM CaMOCTOSITEIBLHO BBIICTICHHBIX
KPUTEPUEB).

bazoBrie HCCICI0BATCIbCKHUE ﬂCﬁCTBHHI

MCIIOJIb30BaTh BOIPOCHI KaK UCCIICOBATEILCKANM HHCTPYMEHT MO3HAHUS, POPMYITHUPOBATH
BOIIPOCHI, (PUKCHUPYIOLIUE MPOTHBOPEYUHE, MPOOJIeMy, yCTaHABIMBATh HCKOMOE H JaHHOE,
(GbopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO IMO3HIINIO, MHEHUE;

MPOBOJMTh CAMOCTOSTEIBHO CIUIAHMPOBAHHBIA  AKCIIEPUMEHT, HCCIICIOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEeKTa, SIBJICHHS, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSIMU, MPOIIECCAMU;
CaMOCTOSITEIILHO (hOPMYITHpPOBATH OOOOIICHHS U BBIBOABI TI0 Pe3yiIbTaTaM IPOBEIAEHHOTO
HAOJIO/ICHUS, WCCIICJIOBAHHS, OICHUBATH JIOCTOBEPHOCTH TOJIYYCHHBIX pPE3YyJIbTATOB,
BBIBOJIOB M 000OILEHNIH;

MIPOTHO3MPOBATH BO3MOKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.

Pa6ota ¢ nuadpopmanueii:

BBISBIIATH Je(PUUNTHI MH(OPMAIMH, TaHHBIX, HEOOXOAUMBIX I OTBETA HA BOIPOC U JAJIS
peuienus 3anayu,

BbIOMpaTh HMH(OpPMANUI M3 HMCTOYHUKOB pPA3jIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMATH3UpPOBATh W HWHTEPIPETHPOBATH HH(POPMALHUIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBJICHHUS];

CTPYKTYpUPOBaTh  MH(POPMALUIO, TPEACTABIATH €€ B  pPasIUYHBIX  (opMmax,
WTIOCTPUPOBATH TpapuyuecKy;

OLICHMBAaTh HAAEKHOCTh HH(MOPMALMM IO CaMOCTOSITEIbHO C(HOPMYIHPOBAHHBIM
KPUTEPUAM.

2) VHueepcanvhvle KOMMYHUKamueHnwle Oeticmeus, 00ecneyusaom c@opmupo8anHoCny
COYUATLHBIX HABBIKOG 00YUAIOUUXCAL.
Oobmenue:

BOCIIPUHUMATh M (HOPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSMH H LEISMH
oOlIeHus; SICHO, TOYHO, TI'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELIeHHMs 3a/1aud, KOMMEHTHPOBAThH
HIOJTYYeHHBIH Pe3yJIbTaT;

B X0Ji¢ OOCYXICHHUS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOH TEMBI, TPOOIIEMBI,
pelraeMoi 3aaa4M, BHICKA3bIBaTh WJIEH, HAICJICHHBIE HA TIOMCK PEIICHHS; COMOCTAaBIISATH
CBOM CYXKIACHUSA C CY)KACHUAMU APYTrUX YHYAaCTHUKOB JHajiora, O6Hapy>KI/IBaTB pasiiniue nu
CXOJICTBO TIO3UIMH; B KOPPEKTHOH Qopme (GOpMyIHpOBaTh pa3HOTIACHS, CBOH
BO3PaKEHHS;

MNPpEACTAaBJIATEL PE3YJIbTAaThbl PCHICHUA 3adadu, JSKCIICPUMECHTA, HCCICIOBAHUS, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpaTh ()OPMAT BBICTYIUICHHS C Y46TOM 3a7ad IPE3CHTAlUU |
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:



® [IOHMMAaTh M HCHOJB30BATH MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYAJIbHOU PabOTHI MPH
peleHnH y4eOHBIX 3ajad; NPUHUMATh LIEIb COBMECTHOH JEATENbHOCTH, MJIAHUPOBATh
OpraHu3allMi0 COBMECTHOW paboThl, pacHpeAensTb BUABI pPadOT, IOrOBApHBATHCS,
00CyX/1aTh MPOLIECC U PE3YNIbTAT paboThl; 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

® y4YacTBOBaTh B I'PYNIOBBIX (Gopmax paboTsl (00CYyx aeHus, OOMEH MHEHUH, «MO3TOBBIC

HITYPMBI» ¥ UHBIE); BHIIOJIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM JCHCTBHS C
JPYTUMH 4I€HAaMH KOMaH/bl; OLCHUBATh KA4eCTBO CBOETO BKJIAZa B OOLIMM MPOAYKT IO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.
3) Vuusepcanvuvie pezynamuensie Oeiicmeus, obecneyusarom Gopmuposanue cmoiCl08bIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:
COCTABJIATh IUIAH, AJNTOPUTM pEIIeHUs 3aJayd, BbIOMpAaTh CHOCO0 peUIeHUs ¢ y4ETOM
UMEIOIIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh W KOPPEKTUPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.
CaMOKOHTpOIb:
e BJAJICTh HABBIKAMH MO3HABATEILHON pedIeKCHN KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBUI
U MBICIUTENBHBIX IPOLECCOB, MX PE3yJbTaTOB; BIAJETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIs IIPOLIECCa U pe3yJibTaTa PEeLIeHNs: MaTeMaTHUECKON 3aj1au;

® [IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTb IIPH PELIEHUU 33/1a4HM, BHOCUTh
KOPPEKTHBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAWJEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBUE pe3yjbTaTa IeId U YCIOBUSAM, OOBACHATH IPUUYMHBI
JOCTHDKEHUS WM HEOCTHIKCHUS PE3YJIbTAaTOB JCATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

MNPEIMETHBIE PE3YJIBTATHBI
OcBoenue y4yeOHOro Kypca «Anrebpa W Hadajga MaTEMaTUYECKOrO aHallM3a» Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs JOJKHO OOecrneynBaTh JOCTH)KEHHE CIEIYIOMIMX IMPeIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia 1 BIYUCICHUSA

OnepupoBaTh MNOHATHAMU: PALHOHAIBHOE M JAEUCTBUTEIbHOE 4YHCIO, OOBIKHOBEHHas M
JecATUYHask APOOb, MPOLIEHTHI.

BoinonHaATe apudmeTnyeckue onepamnyy ¢ pallMOHAIbHBIMU U IEHCTBUTENbHBIMH YUCIIaMHU.

BoinonHATe NpUOMMKEHHBIE BBIYMCICHUS, WCIOJB3YysS MpaBWiIa OKPYIJIEHUS, JenaTh
MIPUKUJIKY U OLICHKY Pe3yJIbTaTa BIYUCIICHU.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJNbIM IOKa3aTelieM; CTaHAapTHas (opma 3amucu
JNENCTBUTENBHOTO YHKCIa, KOPEHb HATYpaJbHOM CTENEHHU; HCIOJB30BaTh MOAXOIANIYI0 (opmy
3aMMCH IEUCTBUTENIBHBIX YACEN JJI PELICHUS TPAKTUYECKHX 33]1a4 U NPEJICTABICHUS JaHHBIX.

OnepupoBaTh NOHITUSIMU: CUHYC, KOCUHYC M TaHTE€HC IPOMU3BOJIBHOIO yIJja; MCIOJb30BaTh
3aIuCh MPOU3BOJIBHOTO YIiia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHHUs1 M HEpaABEHCTBA

OnepupoBaTh MOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO; LI€J0€, PAlMOHAJILHOE,
MPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;



BeIntonHATh npeoOpa3oBaHus  TPUTOHOMETPUYECKUX BBIPKECHUI U pemarb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonHATh npeoOpa3zoBaHUs LENBIX, PAMOHATIBHBIX M HMPPALMOHAIBHBIX BBIPAKEHUH U
penaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U HPPALMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHMS W HEPABEHCTBA JUIsl PEIICHHMS MAaTeMAaTHUYECKUX 3aJad U 3aJad u3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

MonennpoBaTh peajibHbIe CUTYalluy Ha S3bIKE anreOpbl, COCTABIATh BHIPAXKCHUS, YPABHEHUS,
HEpPaBEHCTBA IO YCIOBHUIO 3aJaud, MCCIEI0BAaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
anmnapara ajnreOph.

DOyHKUUM U rPapuKu

OnepupoBaTh NOHATUSAMHU: (YHKIIHS, CIIOCOOBI 3aMaHusi PyHKIIMK, 00JIacTh OmMpeAcieHUs 1
MHOKECTBO 3HAYCHUH (QyHKIMH, rpaduK (yHKIIMH, B3AUMHO 00paTHbIC QyHKIINH.

OnepupoBarh MOHATUSAMHU: YETHOCTh U HEYETHOCTh QYHKIMH, HYIU QYHKIUHU, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMIA U1 PEICHUsT yPaBHEHUH.

Ctpouth M uuTaTh rpaduKku JUHEHHONW (QYHKIMU, KBAagPATUYHOW (PYHKIMH, CTEIIEHHON
(GYHKINH C LIEIbIM TTOKa3aTEeJIEeM.

Hcnons3oBare Tpaduku (QYHKIUNA IS UCCIICIOBAHHS IPOIECCOB M 3aBUCHUMOCTEH TIpU
peleHny 3aaa4 M3 JPYruxX Y4eOHBIX TNPEIMETOB M peallbHOW JKU3HU; BBIpaXKaTh (opMyiIaMu
3aBUCUMOCTH MEX1Y BETUYNHAMU.

Hauyana maTemMaTn4yeckoro aHajaimsa

OnepupoBaTb MNOHSTUSIMU: IIOCIEAOBATENbHOCTh, apU(PMETHUECKass U TIeOMEeTpUuYecKas
IIPOTPECCUM.

OnepupoBaTh MOHIATHSIMH: OCCKOHEUHO YOBIBAaIOIIAas T'€OMETpUYECKas MpPOrpeccus, CyMMma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUU.

3aaBaTh OCIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCIEA0BATENIBHOCTEW U IPOTPECCUI [T PEILICHUs pealbHbIX 3a1a4
MPUKIIAJHOTO XapakTepa.

MmuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, OTI€paIK HaJl MHOXECTBaMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Uil ONUCAaHUs PEaJbHBIX MPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 APYTUX YIEOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIIACC

Yuciia 1 BIYMCICHUSA

OnepupoBaTh NOHATUAMU: HATypaIbHOE, LIEJI0€ YUCIIO; UCIIOJIBb30BaTh IPU3HAKU ACIUMOCTU
LEJIBIX YHCEJI, PA3JI0’KEHNUE YUCIIA HA IIPOCTHIE MHOXKUTENN IS PELLICHUS 3a4a4.

OrnepupoBaTh NOHATHEM: CTENIEHb C PAIMOHAIBHBIM ITI0KA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECATUUHbIE U HATypallbHbIE JIOTapU(PMBI.

YpaBHeHUs M HEPABEHCTBA

[TpuMeHATH CBOWCTBA CTENEHU JUIsl TPeoOpa30BaHUs BBIPAXKEHUH; ONEpUPOBATh MOHATUAMHU:
IIOKa3aTeIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUHN U
HEPABEHCTB.



BeimonHATe  npeoOpa3oBaHus — BBIPDAKEHMM, COAEPXKAIIMX JIOTapu(pMBbl; ONEpUPOBAThH
HNOHATUSAMH:  JIOTapu(MUYEecKOe ypaBHEHHE M HEPAaBEHCTBO; pellaTb OCHOBHBIC THIIBI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHns NpocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMM: CUCTEMA JIMHEHHBIX YPAaBHEHHH M €€ pELICHME; HCIOJb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHMM JUUIS PEIICHUS IPAKTUYECKUX 3a4ad.

Haxomuts pelieHust IpOCTEHININX CUCTEM M COBOKYIHOCTEH palUMOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

MozenupoBaTh peaabHble CUTYalluU Ha A3bIKE allreOpbl, COCTABIISITh BEIPAXKEHUS, YPAaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJayd, MCCIEI0BaTh IIOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTh NOHATUAMU: IepHOANYECKast (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIUH,
TOYKU JKCTpeMyMa (YHKIMM, HauOOJblllee W HauMEHbIIee 3HAYCHUs (YHKUIUU HA MPOMEXKYTKE;
UCTIOJIB30BaTh MX JIJIsl UCCIIEAOBAHUS (DYHKIIUH, 3aJaHHOH rpauKkoMm.

Onepuposatb HNOHATUSAMH: rpaduku II0Ka3aTeNIbHOM, JorapupmMuIecKon U
TPUTOHOMETPUUYECKUX (DYHKIMHA; M300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH U HCIOJIb30BAThH
JUISl pELLICHUs] YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPIAWHATHOM TIOCKOCTH TpayKH JIMHEHHBIX YpaBHEHUI U UCIIONIB30BaTh
UX JUIsl PEIICHNS CUCTEMBI JIMHEWHBIX YPaBHEHUN.

Hcnonb3oBatek rpaduku GyHKUMN U1 UCCIIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH U3 JPYrux
y4€OHBIX TUCLUUIUIMH.

Havajia maTeMaTH4YeCKOro aHaJIu3a

OnepupoBaTh MOHATUSAMH: HENpepbIBHAs (DYHKIMS; MPOU3BOAHAs (YHKLUHU; HCIIOJIb30BaTh
reoMeTpuYecKuil 1 Gu3nyecKuii CMbICI IPOU3BOAHOM Ul peleHns 3a1ay.

Haxoaute mNpoW3BOAHBIE DJIEMEHTAapHBIX (YHKIUH, BBIYUCISATH MPOU3BOIHBIE CYMMBEI,
MPOU3BEIEHUS, YACTHOTO (PYHKIIUH.

Mcnonb30BaTh NPOU3BOJHYIO TS HCCIEI0BaHUs (DYHKIIMA HA MOHOTOHHOCTh M 9KCTPEMYMBI,
OPUMEHSTH Pe3yIbTaThl UCCIIEAOBAHUS K TIOCTPOECHUIO TPa(UKOB.

Hcnonbs30BaTh NPOU3BOIHYIO I HAXOXKACHUS HAWIYUILIEro PEIICHNs B IPUKIIAIHBIX, B TOM
YHUCJIE COLUAIBHO-D)KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: IEPBOOOpa3Has M HHTErpaj; MOHMMATh TE€OMETPUYECKUH U
(du3nueckuii CMbICT HHTErpaa.

Haxonute mepBooOpasHble 3JIEMEHTapHbIX (YHKIMM; BBIUUCIATH UHTETpal Mo ¢Gopmyiie
Herotona—Jleitbauna.

Pemate mpukiagHble 3a7add, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOTO U (U3NYECKOTO
XapakTepa, CpeACTBAMHM MaTEMaTUYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KosaunuyecTBO 4acoB DJIEKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM B Kounrpoa (uudgposbie)
n/ NporpamMmbl cer bHBIE o0pa3oBaTe/ibHbI
0
n padoTbI e pecypcbl
MHoecTBa pallMOHAJIBHBIX U Bu6mmoreka LIOK
1 NENCTBUTEILHBIX YHUCEIL. 14 1 https://m.edsoo.ru/
PannonansHbIC ypaBHEHUS U
HEpaBEHCTBA
®dyuxuun u rpapuku. CreneHs ¢ Bubmorexa [IOK
2 6 https://m.edso0.ru/
LIEJIBIM ITOKa3aTelIeM
Apudmerndeckuii KOpeHb N—oi bubaroreka [JOK
3 crenenu. MppanuoHnansHble 18 1 https://m.edsoo.ru/
YpaBHEHHUS U HEPABEHCTBA
Dopmyiibl bubnunoreka [JOK
4 TPUTOHOMETPUH. T PUTOHOMETPHUUYECKH 22 1 https://m.edsoo.ru/
€ YpaBHEHUS
bubnnorexa LIOK
5 ITocnenoBaTeIbHOCTH U MTPOTPECCHU 5 https://m.edso0.ru/
IToBTOpEHME, 0600IEHNE, Brbmiorexa LIOK
6 . 3 1 https://m.edsoo.ru/
CHCTeMaTu3alys 3HaHUH
OBILIEE KOJIMYECTBO YACOB I1O 68 4

I[TPOTPAMME




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undposbie)
KoHnTpoJubHbie
/| ¥ TeM NPOorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
Crenens ¢ pallMOHAIbHBIM Bubnuoreka LJOK
HoKa3aTelIeM. https://m.edsoo.ru/
1 [TokazarenpHas QyHKIIHSL. 12 1
[Toka3arenbHble ypaBHEHUs
U HEpaBEHCTBA
Jlorapudmmueckas bu6mmoreka [JOK
5 yHKIHSL. 1 https://m.edsoo.ru/
Jlorapugmmueckue
YpaBHEHUS U HEPABEHCTBA
Tpuronomerpuueckne bubmmorexa [IOK
3 GbyHKINU ¥ UX rpaduKy. 9 1 https://m.edsoo.ru/
Tpuronomerpuueckue
HEpaBEHCTBA
Bu6nuoreka IJOK
[IpounsBoaHas. [Ipumenenne
4 y 24 1 https://m.edso0.ru/
MIPOU3BOTHOM
WHTerpai u ero bubmuoreka IIOK
S5 9 https://m.edsoo0.ru/
MPUMEHEHUS
bubmuoreka IIOK
6 Cucrembl ypaBHEHUI 12 1 https://m.edsoo.ru/
HarypainbHbie 1 1ieinbie brbnnorexa LIOK
7 6 https://m.eds00.ru/
yucna
IMosTOpenue, 0600IIEHNE, Bubanorexa LIOK
8 . 18 2 https://m.edsoo.ru/
cucTeMaTtu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB 102 6
1O ITPOI'PAMME
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