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HHOACHUTEJIBHAA 3AIINCKA

Y4eOHblii Kypc «AnreOpa M Hadalla MAaTeMAaTHYECKOTO aHAIM3a» SIBISICTCS OJHUM W3
HamOoJee 3HAYMMBIX B TpOTrpamMMe CpeaHero oOmero oOpa3oBaHMsl, IMOCKOJBKY, C OJIHOM
CTOPOHBI, OH 00ECTIeYNBACT UHCTPYMEHTAIBHYIO 0a3y JJIs M3yUEHUsS BCEX €CTECTBEHHO-HAYIHBIX
KYpPCOB, a C IPYroii CTOPOHBI, (GOPMUPYET JIOTHUECKOE ¥ A0CTPAKTHOE MBIIUICHHUE 00 yJaIOIIIXCs
Ha YpOBHE, HEOOXOAWMMOM JJisi OCBOSHHS WH(OpPMATUKH, OOIIECTBO3ZHAHUS, WCTOPHH,
CIIOBECHOCTH W JIPYTMX IUCIUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca oOydaromruecs
OBJIAJICBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (QOPMYIHPYET CBOU
JOCTHIKEHHS B MaTeMaTU4IECKOU popme.

Y4eOHbIil Kypc anreOpsl ¥ Ha4all MAaTEMaTUYECKOTO aHAlIM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAJICHHSI 3aKOHAMH (DH3WKHU, XUMUU, OUOJIOTHH, IOHUMAHUSI OCHOBHBIX TCHICHIIHIA
pa3BUTHS SKOHOMHKH M OOIICCTBCHHOHW >KHM3HH, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMECHHBIX
U(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIOJIB30BATh WX JUIS JajdbHEHIIIEro
00pa30BaHUs U B TIOBCEJHEBHOM XU3HU. B TO ke BpeMsi OBlIaficHHe aOCTPAKTHBIMU U JIOTHUECKU
CTPOTHMH KOHCTPYKITUSMHU alIreOpbl H MAaTEMaTHYECKOTO aHAJIM3a Pa3BUBAaeT yMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh NCTUHHOCTb, JIOKA3bIBATH YTBEPKICHUS C TIOMOIIBIO HHIYKIIAN
U pacCcyXJaTh JIEAYKTUBHO, UCIOJIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHAJIOTHIO, POPMHPYET KPEaTHBHOE W KPUTHIECCKOE MBIIUICHHE.

B xonme um3yuenuss yueOHOro kypca «Anredbpa M Hadajga MaTeMaTUYECKOTO aHaIN3a»
oOyJaroniyecss TOJyJalOT HOBBIM OIBIT PEIICHUS MPUKIAJHBIX 3aJ1a4, CaMOCTOSTEIHLHOTO
MMOCTPOCHHUST MAaTeMaTHYCCKUX MOJENeH peadbHBIX CHUTYallWid, WHTEPIPETAINH ITOJTYYCHHBIX
pEIICHNH, 3HAKOMSTCS C MPUMEPaMH MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH B NMPHUPOJEC, HAYKE H
HCKYCCTBE, C BBIJAOIIIMMHCS MaTEMAaTHICCKHMH OTKPBITUAMHU U X aBTOPAMHU.

VY4eOHplli Kypc o00iazaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 Y4eOHBIM MaTepHall, CIIOCOOCTBYIOIMHMK (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHMs, TaK © 4epe3 crnenuduky ydeOHOW  JeATENBHOCTH, TpeOyromen
MPOJIOJDKUTENIBHON ~ KOHILIEHTPAllUM  BHUMAHUS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IMOJIY4YEHHbIN pPe3ynbTar.

B ocnoBe meroauku oOydeHus: anreOpe M HayalaM MaTeMaTHYE€CKOTO aHalHu3a JICKHUT
NesITeNbHOCTHBIN MTPUHLKI O0y4YEeHUSI.

B cTpykType yuebHoro kypca «Anredpa u Hayana MaTeMaTHYECKOTO aHAJIN3a» BbIJECIICHBI
CIIEyIOIINEe COJIep)KaTeIbHO-METOquuecKue JAUHUU: «YUucina u BbrYMciHeHus», «OyHKIUH U
rpadukmn», «YpaBHEHUs U HepaBeHCTBay», «Havana mareMarudyeckoro ananuza», «MHOXeCTBa U
norukay. Bce 0CHOBHBIE cO/Iep)KaTeIbHO-METOIMYECKIE TUHUHU U3Y4al0TCs Ha MPOTSHKEHUU ABYX
neT oOydeHus: Ha ypOBHE CPEeIHEro 001Iero o0pa3oBaHus, €CTECTBEHHO JOMOHSS IPYT Apyra U
MOCTETIEHHO HACBIIAsICh HOBBIMU TeMaMU M pazfenaMu. JlaHHBIM y4eOHBIH Kypc sBIsSETCS
WHTETPAaTUBHBIM, IOCKOJBKY OOBEIMHSAET B cebe cojepiaHhe HECKOIbKUX MaTeMaTUYeCKHX
JTUCHMIUIMH, TAKUX Kak anreOpa, TPUTOHOMETPHs, MAaTEeMaTUUYECKU aHau3, TEOPHSI MHOXKECTB,
MaTemaThdeckas Jjoruka u apyrue. Ilo mepe Toro, kak oOydaroniuecsi OBlIajeBaroT Bc€ Ooee
IIMPOKMM  MaTeMAaTUYECKUM  ammapaToM, Y HHX [OCJIeNOBaTeabHO (opMuUpyeTcss U
COBEPIICHCTBYETCSI YMEHHUE CTPOUTH MAaTEMAaTUYECKYI0 MOJEIb PeallbHOM CUTYalllH, TPUMEHSTh
3HAHMS, TOJYYCHHbIE MPU HU3YYEHUU Y4eOHOTO Kypca, ISl pEIIeHUs CaMOCTOSITENHHO
chopMynTupPOBaHHON MaTeMaTHUYECKOM 3a7a4uu, a 3aTeM HUHTEPIPETHPOBATH CBOM OTBET.

CogepxarenpHo-MeToAnuecKass  JuHUS  «Yucna W BBIYMCICHHS»  3aBepIIacT
(dbopMHUpOBaHNE HABBIKOB HCIOJB30BAHUS JIEHCTBUTENBHBIX 4YHCET, KOTOpoe ObLIO HAayaTto Ha
YPOBHE OCHOBHOro obuiero odpasosanusi. Ha ypoBHe cpenHero oOmiero oopazoBaHus ocoboe
BHHMMaHUE yaAemnsieTcss (OopMUPOBaHUIO HABBIKOB PAllMOHANBHBIX BBIUMCICHUN, BKIIOYAIONINX B
ce0s MCIOJIb30BaHME PA3NUYHBIX (HOPM 3alUCH YHUCla, YMEHHUE JIeNaTh MPUKHKY, BBIIOJIHATH
MpUOIKEHHBIE BEIYMCIICHHS], OLIEHUBATh YUCIOBBIE BRIPAKEHHSI, pa0OTaTh C MaTEMaTHIECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYUYAIOUIUMCS MHOKECTBA HATYpalbHBIX, IENbIX, PAIIMOHATBHBIX U
JNEUCTBUTENBHBIX YUCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHcel. B KaxaoM 3 3THX
MHO>KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE eMy crielinpuuecKre 3a1a4i U ONepalliu: JIeTIeHHUe
HaleNno, OINEpPUpPOBAHUE OCTaTKaMU Ha MHOXKECTBE ILEJIbIX 4YHCell, OcOoOble CBOWCTBa
paIMOHATBHBIX M WUPPAlMOHANBHBIX YHCeN, apuPMETHUECKHE OMepaIuy, a TaKXKe H3BJICUCHHE
KOpHS  HATypaJbHOW CTETIEHM HAa  MHOXKECTBE KOMIUIEKCHBIX  uucen. brmaromaps



IIOCJIE0OBATEILHOMY PACIIMPEHHIO KPYra UCIIOJIb3yEMbIX YHCEN U 3HAKOMCTBY C BO3MOKHOCTAMHU
X TPUMEHEHMS Ui pEIleHUs pa3IMyHbIX 3a7ad (popMupyeTcs NpeICTaBICHHE O EIWHCTBE
MaTeMaTUKU KaK HaykKd M €€ pPOJM B IOCTPOCHUM MOJENEH pealbHOro MHUpA, IIMPOKO
UCTIOJIB3YIOTCSl 0000IIeHNE M KOHKPETU3AIHSL.

JIlunus «YpaBHEHUS M HEPABEHCTBA» pPEAIM3yeTCs Ha MPOTSHKEHUU BCEro oOydeHHs Ha
YPOBHE cpeaHero oOmero o0pa3oBaHWs, IOCKOJIBKY B KaxaoM pasnene Ilporpammer
IIPEYCMOTPEHO PELIEHUE COOTBETCTBYIOILMX 3a/ad. B pe3ynbTare oOyyaroniyecst OBjIaJeBaOT
pa3IMYHBIMU  METOJIaMU  PELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, I10Ka3aTEIbHbIX,
norapu(MUYECKUX U TPUTOHOMETPHUYECKUX YpaBHEHHH, HEPABEHCTB M CHUCTEM, a TAaKKe 3ajad,
cojepkauiux napamerpsl. llomydeHHble yMEHHS HIMPOKO MCMOJB3YIOTCA IMPH HCCIEI0BAHUU
(GyHKIUH C TOMOIIBIO MTPOU3BOAHOM, IPH PEIICHUH MPUKIATHBIX 3a/1a9 U 3a]1a4 Ha HAX0XKJICHHUE
HanOOJIBIINX W HAUMEHBIINX 3HaueHUH (pyHkumu. JlaHHas conepikarenbHas JIMHUS BKIIOYACT B
ce0s1 Takke (GopMHpPOBaHWE YMEHHUH BBINOJHATH PAacdy€Thl 1O (GopMylaMm, MpeoOpazoBaHMUS
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAXKEHUI,
coJlepKalluX CTerneHu M Jjorapudmbl. brarogaps usydeHuro anreOpanyeckoro marepuana
MPOUCXOJUT  JalibHEHIee pPa3BUTHE AJITOPUTMUYECKOIO M aOCTPaKTHOTO  MBIIUICHUS
oOyuaronuxcs, GOpMHUPYIOTCS HaBBIKU AECTYKTHUBHBIX PacCyXJIEHHH, pabOThl C CUMBOJbHBIMU
(dbopMamMu, MpecTaBiICHHUs] 3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JUIsl PELLIEHUS TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3aJ[a4, HarJIIJHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckas JUHUA «DyHKIMHU U TpaduKu» TECHO MEPEIIeTaeTCs C
JIPYTUMU JTUHUSIMHA y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIIEI0BATENIbHOCTD
M3ydeHuss Marepuana. l3ydeHuwe CTENMeHHOW, TMoKa3aTeabHOH, JorapudMUYEecKOd |
TPUTOHOMETPUYECKUX (QYHKIUH, UX CBOMCTB U rpaMKOB, MCIOJIb30BaHNE (DYHKIUH JUIs peleHHs
3a/1a4 U3 APYrux yueOHbIX MPEIMETOB U PEaTbHOM MKU3HU TECHO CBA3aHO KaK C MaTEMaTHYECKUM
aHaJIM30M, TaK U C pelICHHEeM YpaBHEHH U HepaBeHCTB. [Ipu 3ToM OoJiblIoe BHUMaHKE YAEIsSeTCs
(hopMHUPOBAHHIO YMEHHUS BBIPAXKaTh POPMYIIaMU 3aBUCIMOCTH MEKY Pa3IMYHBIMU BEIMYMHAMH,
WCCeA0BaTh MOJNydeHHbIe (DYHKIMH, CTpOUTh UX rpaduku. Marepuan 3ToH coaeprKaTeIbHOU
JIMHUY HalleJIeH Ha Pa3BUTHE YMEHHUM U HaBBIKOB, TO3BOJISIONINX BhIPAXKaTh 3aBUCIMOCTH MEXY
BEJIMUYMHAMH B Pa3IUYHONU (GopMe: aHATMTHYECKOU, rpaduueckoi u cioBecHOW. Ero m3yuenue
CIOCOOCTBYET pa3BUTHIO AJTOPUTMUYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K OOOOIICHHIO |
KOHKpETHU3alluH, UCIIOIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas uHusA «Hauana MaTeMaTH4eCKOTo aHaIM3a» MO3BOJISIET CYHIECTBEHHO
pacIIUpUTh KPYT KaK MaTeMaTUUECKUX, TaK U MPUKIAIHBIX 3a/1a4, TOCTYIMHBIX 00Y4YaroIIUMCs, TaK
KaK y HHUX TOSBISETCS BO3MOXHOCTh CTPOUTH I'padUKH CIOXHBIX (YHKIHHA, ONpEeAesTh UX
HauOOJbIINE U HAUMEHBIINE 3HAUYCHUS, BBIYUCIATH IUIOIMAAU GUryp U 0ObEMBI Tell, HAXOAUTh
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHas coaepkaTelibHas JIMHHASA OTKPBIBAET HOBBIC
BO3MOYHOCTH IOCTPOEHUS MaTEMaTHUYECKUX MOJIENIeH pealbHbIX CUTYaIUi, TO3BOJISIET HAXOAUTh
HaWIydlllee pEIIeHWe B NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-d’KOHOMUYECKHX, 3a/Jadax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOTO aHaiHu3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(hopMambHO-JIOTHYECKOTO M KPEaTUBHOTO MBINIJICHHS, (JOPMUPOBAHUIO YMEHHI pacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaT€MaTHUKW B HayKe, TEXHHKEe M HCKyccTBe. OOydaromiyecs y3HAIOT O
BBIJAIOIINUXCST Pe3yIbTaTaX, MOJYyYEHHBIX B XOJIE Pa3BUTHS MaTEeMAaTHKU Kak HayKd, U 00 UX
aBTOpax.

ConepxaTenbHO-MeTOAMYECKass JUHUS «MHOXXKECTBa M JIOTHMKa» BKJIIOYaeT B ce0s
JJIEMEHTbl TEOPUM MHOXKECTB M MaTEMAaTU4YECKOW JIOTMKH. Te€opeTHMKO-MHO>KECTBEHHBIE
MIPEJICTaBJICHHs] TPOHU3BIBAIOT BECh KypC INKOJBHON MaTeMaTHKW W Tpeajaralor Hawnboee
YHUBEPCATbHBINA S3bIK, OOBEAMHSIONIMI BCE paslelbl MaTeMaTHKH U €€ MPUIIOKEHUH, OHH
CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLIUIUIMHBI U UX IPWIOKEHUA B euHoe Lenoe. [Toatomy
BaXHO JaTh BO3MOXHOCTh OOydarolleMycsi IMOHUMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOI MaTeMaTUKH U UCIIOJIb30BaTh €0 JJIsl BRIPAXKEHUS CBOMX MBICIIEH. J[pyrum BaxKHbIM
MPU3HAKOM MATEMaTUKUM KaK HAayKd CIIeIyeT IMpU3HaTh CBOMCTBEHHYIO €M CTpOrocTh
000CHOBaHMH U cJIeI0OBaHKE ONPEAeIEHHBIM MPaBUIaM MOCTPOCHUS J0KA3aTeNbCTB. 3HAKOMCTBO
C JJIEeMEHTaMHU MAaTEeMaTH4YeCKOW JIOTHKU CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO MBIIIJICHUS
oOyyJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXJEHUS Ha OCHOBE JIOTHYECKUX IpPaBUI,
(hopMHpYyeT HABBIKU KPUTHYECKOTO MBIIUICHHUS.



B yue6HOM Kypce «Anredpa 1 Hauana MaTeMaTUYeCKOT0 aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTU4CCKOIO MOJACIIMPOBAHUSA, KOTOPLIC IIPHU3BAHBI CII0COOCTBOBATH (I)OpMI/IpOBaHI/IIO
HaBbIKOB IMOCTPOCHUA MOI[eHeﬁ PCATBHBIX CHTyaI.IHfI, Ucciaca0BaHuAg 3TUX MOIICJ'IGI\/JI C IIOMOIIIBIO
ammapara anreOpbl ¥ MaTeMaTHYECKOTO aHajM3a, MHTEPIPETAlUH MOJYYEHHBIX PE3yIbTaTOB.
Takue 3agaHus BIUIETEHBI B KaXIbIM M3 Pa3[elIOB IPOrPAMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca LIMPOKO HCHOJb3YeTCs sl pelIeHHs MPUKIAAHBIX 3anad. llpu pemeHuu
PCAIBHBIX ITPAKTUYCCKUX 3adaY O6y‘-IaIOH_[I/I€C$I Pa3sBUBAKOT Ha6JIIOI[aTeJIBHOCTB, YMCHHEC HAXOANUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIIOJIb30BaTh AHATOTHIO, 00001IaTh M KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh TIO (GOPMHUPOBAHUIO HABBIKOB PEIICHHUS TNPUKIAJIHBIX —3a7ad
OpraHM3yeTcsi B IIpollecceé H3Y4YEeHHs BCEX TeM Yy4yeOHOro Kypca «Anrebpa u Hayaia
MaTEeMaTHYECKOTO aHAaJIH3ay.

Ha uzyuenne yueOHoTO Kypca «Anredpa u Hauajaa MaTeMaTHueCKOTO aHalIn3a» OTBOIUTCS
272 gaca: B 10 kiacce — 136 wacoB (4 waca B Heaemo), B 11 xiracce — 136 yacos (4 yaca B
HEJIEINIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Yucia ¥ BbIYUCICHUS

Parmmonanbubie yrcna. OOBIKHOBEHHBIE U JACCATHYHBIC APOOH, MPOICHTHI, OECKOHEUHBIE
nepuoandeckue npodu. [Ipumenenne npodeit u MpOIEHTOB A PEUICHUs IPUKIIAAHBIX 3a1a4 U3
Pa3IMYHBIX OTpACEH 3HAHUW U PEATbHOM KU3HH.

JleiicTBuTenpHble ynciia. PalyoHanbHble M UppalMOHAIbHBIE YHciaa. ApU(pMETHUYECKHE
OIEpalMM C JECHWCTBUTEIBHBIMU 4YMCIaMHA. MOJysb AEMCTBUTEIBHOIO YHUCIAa U €r0 CBOWCTBA.
[TpubnmkEHHbIE BBHIYMCICHUS, NpaBWIA OKPYIJICHHS, NPUKHIKA M OLEHKa pe3yJbTara
BBIYHCIICHUM.

Crenens ¢ uensM nokasareneMm. bunom Hetotona. Mcnonbp3oBanue noaxosmieit Gpopmsl
3aMnycy JeHCTBUTENBHBIX YUCEN /ISl PELICHHs] TPAKTUYECKUX 3a]a4 U MPE/ICTAaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaIbHOM CTENEHHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHANBHBIM IOKa3aTeleM U €€ CBOICTBa, CTENEHb C JEHCTBUTEIbHBIM
ITOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. [lecaTuunbie U HaTypadbHbIE JOTapU(MBI.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHT€HC YHUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC U
apKTaHT€HC YHMCIIOBOTO apryMEeHTa.

YpaBHeHUsI M HEPaBeHCTBA

ToxnectBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHMSI U YpaBHEHUSA-CIeICTBUSA. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI pEICHHUS LEIbIX U IPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OAHOU NepeMeHHOM. JlefeHne MHOrowIeHa Ha MHOTO4JIEH ¢ OcTaTkoM. Teopema
be3y. Muorousnens! ¢ nenbivu kodddumnuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIpAXEHUI, COAEPKALUIUX CTENEHU U KOPHH.

Wppaunonanbusle  ypaBHEHHs. (OCHOBHBIE METOAbl PEHIEHUS HUPPALMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHblie ypaBHeHNs. OCHOBHBIE METOBI PEILICHUSI IOKA3aTEIbHBIX YPAaBHEHUMN.

[IpeoOpazoBaHue BEIPAKEHUM, COACPIKAITUX JIOTApUDMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pEIICHUS JOrapuGMUYECKUX
YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynbl. IIpeobpazoBaHue TPUTOHOMETPUUYECKUX
BbIpaXKEHU. PerieHne TpuroHoOMeTpuYeCKUX ypaBHEHUH.

Pemienue cucrem JMHEWHBIX ypaBHEHUM. Marpuiia CUCTEMbl JIMHEHHBIX YpaBHECHUM.
Onpenenurens MaTpullbl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOWCTBA, BBIUMCICHHE €r0
3HAUYEHMs], IPUMEHEHUE ONPEICIUTENS Ul PEIICHHUS] CUCTEMBI JINHEUHBIX ypaBHEHUM. Perienue
MPUKIIAIHBIX 3a/1a4 C MTOMOIIBIO CUCTEMbI JUHEHHBIX ypaBHeHUH. McciaenoBaHre NOCTPOECHHOM
MOJIENH C TIOMOIIBIO MAaTPULL U ONPEIAECIIUTEIEH.

[locTpoeHre MaTeMaTUYECKUX MOJIENEN pealbHOM CUTyallud C MOMOILIbBIO YPAaBHEHUH U
HepaBeHCTB. [I[pyuMeHeHne ypaBHEHU 1 HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3a/1a4 U 33]1a4
U3 pa3NUYHbIX 00J1aCTe HayKH U peaibHON KU3HU.

DyHKUUM U TPauKu

OyHkims, cnocoObl 3agaHus (QyHKIMH. B3aumHo oOpathbele ¢yHkumu. Kommnosunus
¢bynkuuit. 'paduk pyHkunn. JneMeHTapHble IpeoOpazoBaHus rparuKoB GYHKIHUI.

OO6nacte onpezaeneHnss U MHOXKeCTBO 3HaueHuH ¢yHnkuuu. Hymu pynkmuu. [Ipomexyrku
3HakonocTossHCcTBa. UETHble u Heu€THble ¢GyHKUuU. [lepuonuueckue ¢ynkuuu. IIpomexyrku
MOHOTOHHOCTH (pyHKIMHU. MakcuMyMbl U MMUHUMYMBI (yHKIMU. HanbGosbliee n HaumeHblee
3Ha4YeHUs1 (PYHKIUHU Ha IPOMEXYTKE.

JIuneiiHas, KBagpaTUyHast U JpoOHO-THHENHHas QYHKIMU. DIEMEHTapHOE UCCIIEI0BaHHUE U
MOCTPOEHHE UX I'PapHUKOB.

CrenenHas (yHKIUS C HaTypaJbHBIM M LEJNbIM Noka3aTteneM. EE cBoiicTBa U rpaduk.
CBoiictBa U rpauk KOpHS N-Oi CTeneHu Kak (pyHKIMHM OOpaTHOM CTENEHU C HaTypaJbHBIM
II0Ka3aTEeJIEM.



[Toxa3zaTenbHast u Jorapupmuyeckas GyHKIUHN, UX CBOWCTBA U rpaduku. Mcrnonp3oBanue
rpaduKoB QYHKIMIA IS peIICHHUs yPaBHEHUH.

Tpuronomerpuveckass OKPY)KHOCTb, OIpEJCICHUE TPUTOHOMETPUYECKUX (YHKUIUH
YHCJIOBOTO apryMeHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLIECCax U ABICHUAX. I'paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTemMaTu4eckoro anajamnsa

IlocinenoBaTenbHOCTH, CIIOCOORI 3a1aHUs ITOCIEA0BaTEIbHOCTEN. MeTo 1 MaTEMAaTHYECKOM
UHAYKIUA. MOHOTOHHBIE W OrPaHUYEHHbIE IOCIEI0BATENILHOCTH. VICTOpHS BO3HMKHOBEHMUS
MaTeMaTHYECKOIr0 aHaIN3a KaK aHajin3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass W TreoMeTpuYeckass Iporpeccud. beckoHewHO — yObIBaromias
reoMerpuueckas nporpeccusi. CyMma OECKOHEUHO YOBIBAIOIIEH M€OMETPUYECKON MPOTPECCHM.
JIuHEeWHBI1 © SKCHOHEHUHAIbHBIM pocT. Yuncno e. Dopmyna CIHOXKHBIX IPOLEHTOB.
Hcnonb30BaHne mporpeccuu Ajsl pelieHus pealbHbIX 3a/1a4 MPUKIaJHOTO0 XapakTepa.

HenpepeiBHble ¢GyHKIMM M KX cBoWcTBAa. ToukM pa3pbiBa. ACHMNTOTHI I'padUKOB
¢yukuuii. CpolicTBa (DyHKIMH HENpEephIBHBIX Ha OTpe3ke. MeToj MHTEpPBAJOB JJs pElleHUs
HepaBeHCTB. [IpuMeHeHre cBOMCTB HENPEPbIBHBIX (DYHKIUI 7S pelIeHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMHU. Onpenenenyue, reoOMeTPUIECKUN U PU3NUECKUI
CMBICIT IPOU3BOAHOM. YpaBHEHUE KacaTeIbHOUN K rpa@uKy QyHKINH.

[IpousBoHbie 3neMeHTapHbIX GyHKIMHA. [Ipon3BoiHAsS CyMMBI, IPOU3BEIEHUS, YACTHOTO
Y KOMITO3HUITNH (YHKITUH.

MHokecTBa M JIOTUKA

MHO3K€eCTBO, ONepaluy HaJl MHOKECTBAaMU U UX CBOMCTBA. Jlnarpammel Dilnepa—BenHa.
[IpumeHeHre TEOPEeTUKO-MHOXKECTBEHHOIO ammapara JUisl ONHMCaHUs peaIbHbIX MPOLECCOB M
SIBIICHUH, TIPY PELIeHUH 33/1a4 U3 APYruX y4eOHBIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBOWCTBO  MAaTeMaTH4YeCKOro  OOBEKTa,  CIEICTBHE,
JOKa3aTeNIbCTBO, PABHOCUIIBHBIE YDABHECHHS.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«AJITEBPA 1 HAUAJIA MATEMATHYECKOT' O AHAJIN3A» (YT JIYBJIEHHBIA
YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro0 BOCIIMTAHMS:

. C(OPMHUPOBAHHOCTh TPAXKAAHCKOW TO3ULIUU OOYyYAroIerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBa, MPEACTABICHUE O MATEMaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUSL PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOIENyp TpakIaHCKOTO o0OmecTBa
(BBIOODBI, OMPOCHI W JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B
COOTBETCTBUH C UX (YHKIUSMHU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHMSA:

. c(hOpMUPOBAHHOCTh POCCHICKON Tpa)KTAHCKOM WICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY U HacCTOSIIEMY POCCHUMCKOM MaTeMaTHKH, IEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSIM
POCCHICKMX MaTE€MAaTHKOB M POCCHICKOW MaTEeMaTUYE€CKOW IIKOJbI, HWCIOJb30BAaHUE 3THUX
JOCTHXKEHHUM B IpYTUX HayKaX, TEXHOJIOTUSX, Cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

. OCO3HAHME JyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa, c(HOPMHUPOBAHHOCTh
HPaBCTBEHHOTI'O CO3HAHUS, 3TUYECKOTO MOBEJCHMS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUM HAayKu U JESTeIbHOCTHbIO YYEHOTO, OCO3HAHHE JIMYHOTO BKJIa/Ja B IMOCTPOECHHE
YCTOMYHMBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

. JCTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYasl SCTETHUKY MaTeMaTHYeCKUuX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajad, pelIeHHH, pacCyXIeHUH, BOCHPUHUMYHBOCTb K
MaTE€MAaTHUYECKUM acCIEeKTaM Pa3InYHbIX BUJIOB HCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUS:

. c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSTh MaTeMaTUYeCKHE 3HAHUSI B HMHTEpecax
3I0pOBOr0 M 0Oe3o0macHOoro olpas3a >KM3HU, OTBETCTBEHHOE OTHOUICHHE K CBOEMY 3J0POBBIO
(3mopoBoe muUTaHME, COATAHCHUPOBAHHBIA PEXUM 3aHATUN U OTAbIXA, pPeryispHas Quandeckas
aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE IPHU 3aHATHSIX CIOPTHUBHO-03A0POBUTEIHHON
NESTENbHOCTBIO;

6) TpPy10BOr0 BOCIIUTAHHUS:

. TOTOBHOCTb K TPYAY, OCO3HAaHHE LIEHHOCTU TPYAOIIOOUs, UHTEpEC K pazIuUYHbIM
chepaMm mpodeccuoHaNbHOM NEATENBHOCTH, CBSA3aHHBIM C MAaTEMAaTUKONW M €€ MPUIIOKEHUSIMHU,
YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oymyiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBbIC IUIaHBl, TOTOBHOCTb M CHOCOOHOCTh K MAaTeMaTUYecKOMYy OOpa3oBaHUIO H
camM000pa3oBaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAIPABIEHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHMS:

. c(OpPMUPOBAHHOCTH SKOJIOTHUECKOI KyIbTYphbl, HOHUMAHUE BIUSHUS COLUATBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHME NPUPOAHOW U COLMAIBHOW Cpeabl, OCO3HaHUE
rJ100aTBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM, OpUEHTAIHs Ha TPUMEHEHNE MaTeMaTHYeCKIX
3HaHUH 1715 peleHus 3aa4 B 00JIaCTH OKpYXKarollel cpe/ibl, IJIaHHPOBAaHUE OCTYIKOB U OL[EHKH
MX BO3MOJKHBIX TOCJIEICTBUN Ul OKPYKAIOILEN CPEJIBI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSI:

J c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIECTBEHHOW MPAKTHKH, MOHMMAaHHE MAaTEeMAaTUYECKON Hayku Kak chepsl
YEJIOBEYECKON NIEATENBHOCTH, 3TANOB €€ Pa3BUTHs M 3HAYMMOCTH JJISl PA3BUTHUS LIMBUIN3ALUH,
OBJIQJIEHUE A3BIKOM MaTEMAaTUKH U MaTEMAaTUYECKOM KyJIbTYypOH Kak CPEICTBOM IO3HAHUS MUDa,
TOTOBHOCTH OCYILECTBJISATH MPOEKTHYIO U UCCIEN0BATENBCKYIO AEITEIbHOCTh HHANBUIYAIBHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC YHHBEpPCcaIbHbIE yYeOHbIE 1eHCTBUSA

ba3oBble Joruueckue geMcTBusa:

° BBISIBIATH W XapaKTE€pU30BATH CYUIECTBEHHBIE NPU3HAKKM MaTEMATHUYECKUX
O0OBEKTOB, MOHATHH, OTHOIICHUH MEXIY MOHATUAMHU, GOPMYIHUPOBATH OMPEACTICHUS MOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBINH MPHU3HAK KilaccUu(UKAMK, OCHOBAaHHUS JUII OOOOIICHHS U
CpaBHEHUS, KPUTEPUU ITPOBOJUMOIO aHAJIN3A;

. BOCTIPHHUMATh, (GOPMYITUPOBATH U TIPEOOPA30BBIBATE CY)KACHUS: YTBEPAUTEIbHbIC
U OTpULIATEJIbHBIE, €JMHUYHBIE, YACTHBIE U 00II[1E, YCIIOBHBIE;
. BBISIBJIATH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpPEYMUS B

(baKTaX, JaHHBbIX, Ha6JHOI[eHI/I$IX U YTBCPKACHUAX, MpcAjiaraTb KPUTCPHUU JIA BBIABJICHUSA
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

o JIeNaTh BBIBOJABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
VMHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHNUH 110 aHAJIOTUH;
o IIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMaTHYECKUX YTBEP)KICHHUU

(mpsiMple ¥ OT TPOTHBHOTO), BBICTPAMBATH ApPTYMEHTAIMIO, TPHBOJUTH MPUMEPHl H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI;

. BBIOMpATh crioco0 perieHus: yueOHo 3a/1aun (CpaBHUBATh HECKOJBKO BapHAHTOB
pemieHus, BBIOMpaTh HamOoJiee TMOAXOIIIUNA C YYETOM CaMOCTOSATEIFHO —BBIICICHHBIX
KpUTEPUEB).

Ba3zoBble ucciaenoBarebcKue AeiicTBUS:

. WCTIONb30BaTh BOTPOCHI KaK HCCIEAOBATEIILCKUH WHCTPYMEHT ITO3HAHWMS,
(dbopMynupoBaTh BOMPOCHL, (PMKCHUPYIOILIUE MIPOTUBOPEUHE, TPOoOIeMy, yCTaHABINBATh HCKOMOE U
naHHoe, (GOPMUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

o MPOBOJUTH CAMOCTOSITETILHO CIJIAHUPOBAHHBIA SKCIEPUMEHT, HCCIIEIOBAaHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBICHHUS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MEX]ly 00bEKTaMU, SBJICHUSIMH, IPOLIECCAMU;

. CaMOCTOSITENNPHO (OPMYIUPOBAaTH OOOOIICHWS W BBIBOJBI IO PE3yJbTaTaMm
MPOBENEHHOTO  HAOMIOACHHUSA, HCCIENOBAaHMUS, OLEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUII;

o IPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BBIIBUTaTh
MIPEIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

L4 BBIABJIIATH ,Z[e(i)I/IHI/ITBI I/IH(l)OpMaLII/II/I, JaHHBbIX, H€06XO,Z[I/IM]':>IX JJIs1 OTBETA HAa BOIIPOC
W U pCIICHUA 3aaa4u;
L4 BLI6I/IpaTI> I/IH(I)OpMaI_H/IIO N3 HMCTOYHHKOB pPA3JIMYHBIX THIIOB, aHAJIMU3HUPOBATD,

CUCTeMAaTU3UpPOBAaTh U HMHTEPHIPETUPOBATH HMHPOPMAIMIO pA3IUYHBIX BUAOB H  (HopM
MIpEICTaBJICHHUS;

. CTPYKTYpUpOBaTh HHGOpPMAIUIO, MPEACTaBIATh €€ B pa3iIuyHbIX (HopMax,
WJUTIOCTPUPOBATH TpadudecK;

. OIICHUBATh HAAEKHOCTh MHPOPMAIIUU 10 CAMOCTOSTENIHHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

KomMMyHuKaTHBHBIE YHUBepcaJIbHbIe YUeOHbIe el CTBUA

Oo0menne:

° BOCIIPUHUMATh U (OPMYITHPOBATH CYXKJICHUS B COOTBETCTBHUU C YCIOBHUSIMHU U
LEeIsIMU  OOIIEHUS, SCHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JaBaTh TOSICHEHHS MO0 XOJy pelIeHHs 3aJayd, KOMMEHTHPOBATh
MOJTy4EHHBIN pe3yNbTaT;

° B X0J¢ OOCYXKJEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOU TEMBl,
mpoOieMbl, pelraeMoi 3aJayd, BBICKA3bIBaTh WJCU, HAIleIeHHbIE Ha TMOWCK pPEeHICHHS,
COTIOCTABJIATh CBOM CYXKJEHHS C CYXICHHSIMM JPYrUX YYaCTHHUKOB JAMANOra, OOHApYXUBATh



pa3iuuue W CXOJCTBO IO3UIMH, B KOPPEKTHOH (opme (GopMynupoBaTh pa3HOTIACHS, CBOU
BO3paKCHMUSI,

o OpCACTaBJIATL PE3YyJbTaTbl PCHICHUA 3aJadd, ISKCICPpUMCHTA, HWCCICAOBAaHUA,
MPOEKTa, CAMOCTOSITENIHbHO BBIOMPATH ()OpMAT BBICTYIUICHHSI C YYETOM 3aJa4 MPE3CHTAUUA U
0COOEHHOCTEH ayTUTOPHH.

Pel"yJ’lﬂTHBHble YHUBEPCAJIBbHLIC yqeﬁnme aeicTBuA

Camoopranu3anus:

o COCTaBIIATh IUIaH, AJITOPUTM PEHICHHS 3a7add, BBEIOMpATh CIOCOO pPEHICHHUS C
y9éTOM UMEIONIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH C YIETOM HOBOM MH(POpMAITUH.

CaMOKOHTPOJIb, IMOLUMOHAJILHBII HHTEJJIEKT:

o BIIQJICTh HABBIKAMH TIO3HABATEIHLHOW pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNCWCTBUIM W MBICIIHTEILHBIX MPOIIECCOB, WX PE3YJIbTATOB, BIAJETh CIIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PEIICHNUs MaTeMaTHIECKOH 3a/1auu;

o MPEIBHUJIETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH pPEHICHUU 3a7a4H,
BHOCHUTH KOPPEKTHBBI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HAHICHHBIX
OIMNOOK, BBISIBIICHHBIX TPYTHOCTEH;

o OIICHUBATh COOTBETCTBHE PE3yIbTaTa IEIH W YCIOBUSAM, OOBSICHATH MMPUIHHBI
JMOCTYIKEHUS WITH HEJOCTIDKECHUS PE3yIbTaTOB JISATSIIBHOCTH, HAXOUTh ONTHOKY, 1aBaTh OICHKY
MPHOOPETEHHOMY OTIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

o MMOHUMATh M WCIIOJIB30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIAWBHIYAJIHLHOMN
paboOTBI TIpH peIIeHWd Y4eOHBIX 3a7ad, NPHHUMATH IeIb COBMECTHOH JIeATEIHHOCTH,
IJIAaHUPOBATh OPTaHU3ALMIO COBMECTHOM paboThl, paclpeaensiTh BUIbl paboT, J0TOBapUBATHCH,
00CYX1aTh MPOIECC U PE3YJbTAT paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HHBIE), BBINOJHITH CBOI YacTb PaOOTHI U KOOPAWHUPOBATH CBOU
JNEeUCTBUS C APYrUMH WiIEHAMU KOMaH/Ibl, OLIEHUBaTh KaYeCTBO CBOEr0 BKJIaJa B OOLIUIl IPOAYKT
[0 KPUTEPUSIM, CPOPMYITHPOBAHHBIM YUaCTHHUKAMU B3aUMOJCHCTBHSL.

INPEJMETHBIE PE3YJIbTATDBI

K konmy obOydenuns B 10 kjacce oOydaromiuiicss MmoOJyduT CIACAYIOIMIME IPEIMETHBIC
pe3ynbTaThl MO OTIENBbHBIM TeMaM paboueil mporpammbl ydyeOHOTO Kypca «Aurebpa v Haudana
MaTeMaTHYeCKOTr0 aHAIHU3ay:

Yucia 1 BIYUCICHUSA:

. CBOOOJHO OMEpUPOBATH MOHATHSAMH: palMOHAIBHOE YHCIO, OECKOHEeYHas
nepuoauveckass ApoOb, MPOLEHTHI, HPPALMOHAIBHOE YHCIIO, MHOXECTBA PALIMOHANBHBIX H
JNEHUCTBUTENBHBIX YHCET, MOAY/b IEHCTBUTEIBHOTO YHCIIA;

. OPUMEHSTh IPOOH U MPOLEHTHI ISl pelIeHHs MPUKIAJHBIX 33a4 U3 Pa3IUYHBIX
OTpaciieil 3HaHUM U pealbHOM XKU3HH;

o NPUMEHSTh TPHUOIMKEHHBIE BBHIYMCICHUS, TMpaBWIa OKPYTJEHUS, MPUKUIKY U
OIICHKY Pe3yJbTaTa BHIYUCIICHU;

J CBOOOHO OTEPUPOBATH MOHITHEM: CTETNIEHb C LIEIbIM TIOKa3aTelleM, UCTI0Ib30BaTh
MOAXOAIYI0 (HOPMY 3aluCH JACUCTBUTEIBHBIX YHUCEN IJIs PELICHUs MPAKTUYECKUX 3a1ad U
MIPEJICTaBICHUS] TaHHBIX;

o CcBOOOJIHO OIEpHpPOBaTh NOHATHEM: apU(PMeTHUECKUl KOpeHb HaTypalbHOMN
CTEIIECHH;

o cBOOOJTHO OTIEPUPOBATH OHATHEM: CTENEHb C PAllMOHAILHBIM MIOKA3aTeIeM;

o CcBOOOJITHO ~ ONEpHpOBaTh MOHATUSAMHU: JiorapudMm 4YHcCIa, JACCATUYHBIE U
HaTypajlbHbIe JIOTapu(MBI;

o cBOOOJTHO OIEpPHPOBATH TMOHATHAMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHTEHC

YHCJIOBOTO apryMeEHTa;



J OIEpUpPOBaTh MOHATUSMM: APKCHUHYC, apKKOCMHYC M apKTaHIE€HC YHCIOBOIO
aprymMeHra.

YpaBHeHHUs] M1 HEPABEHCTBA:

. CBOOOJHO ONEPUPOBATH TMOHSATUSIMHU: TOXKICCTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIEC YPABHEHHUS U YPABHEHHUS-CIEACTBUSI, PABHOCUJIbHBIE HEPABEHCTBA;

. MPUMEHATh  Pa3IMYHbIE METOJbI  PEHICHUS PANUOHAIBHBIX H  JIPOOHO-
palMOHAIBHBIX YPAaBHEHUH, IPUMEHSATh METOJI HHTEPBAJIOB VISl PEIIEHUSI HEPABEHCTB;

. CBOOOJIHO OIEPUPOBATH TMOHSATHUSMU: MHOTOWIEH OT OJIHOM MEepEeMEHHO,

MHOTOYIEH C LENBIMHA KO3((UIIMEeHTaMH, KOPHH MHOTOYICHA, IPUMEHSTH JCJICHNE MHOTOYICHA
Ha MHOT'OYIEH C OCTaTKOM, TeopeMy be3y u treopemy Buera nis pemenus 3anay;

. CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMa JIMHEHHBIX ypaBHEHHI, MaTpula,
OTIpENIeNIUTENb MATPUIBl 2 X 2 W €ro TeOMETPUYECKUN CMBICI, HCIOJIb30BaTh CBOWCTBA
OTIpENIEeNUTENS 2 X 2 JUIS BBIYMCIICHUS €r0 3HAYEHUS, PUMEHSATH ONPENSIUTENN I PeIICHHS
CUCTEMBI JIMHEHHBIX YPaBHEHUM, MOJIEIMPOBATh PEAIbHBIC CHUTyallUd C IOMOLIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHHMM, HCCIEN0BATh IIOCTPOEHHBIE MOJEINM C TIOMOLIBIO MAaTpul] |
OIIPENIETUTENEH, HHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yJIbTaT;

. HCII0JIb30BaTh CBOMCTBA IEUCTBUIN C KOPHSAMU Ui IPpeoOpa30BaHus BEIPaXKEHU;

. BBITNIOJIHATH MPEOOPa30BAHUS YMCIIOBBIX BBIPAXKEHHUM, COJEpXAIIUX CTEHNEHH C
palMoOHANIBHBIM MOKA3aTENEM;

. WCIIOJIb30BaTh CBOMCTBA JIOorapuMoB i MPeoOpa3oBaHMs JOTAPUPMHUUECKUX
BBIPAKEHU;

o CBOOOJHO OIEpUpPOBaTh MOHITHSAMM: HpPpPAaLUOHANbHBIE, T[IOKa3aTeJIbHbIE |

Jorapu(MUIEeCKHe YPaBHEHHS, HAXOJUTh MX PEIICHUS C IMOMOIIBI0O PAaBHOCHIIBHBIX IEPEXOI0B
WJIH OCYITIECTBIISISI IIPOBEPKY KOPHEHH;

o MPUMEHSTH OCHOBHBIC TPHUTOHOMETpHUYECKHE (OopMysbl sl MpeoOpa3oBaHuUs
TPUTOHOMETPHUYECKUX BBIPAKCHUH;

o cBOOOTHO OMIEPUPOBATH TIOHSATHEM: TPHTOHOMETPHUYECKOE YpaBHEHHE, IPUMCHSATh
HE00X0AMMbIe (HOPMYITBI ISl PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHHIA;

o MOJICTTMPOBATh PEATbHBIC CUTYAIlMH Ha SI3bIKE ajareOphl, COCTABIIATH BBIPAKCHUS,
YpaBHEHHsI, HEPAaBEHCTBA 10 YCIOBUIO 3aJa4yd, WCCIEAOBAaTh MOCTPOCHHBIE MOJEIN C
WCIIOJIb30BAHUEM arlliapara ajareOphl.

DOyHKUUM U TpauKu:

o CBOOOJTHO ONEPUPOBATh MOHATHAMH: (QYHKIUS, CHOCOOBI 3amaHus (QyHKIUH,
B3aMMHO oOpaTHbIe (QYHKIHMH, KOMIO3WIMs (QyHKIuH, Tpaduk (yHKIUW, BBIIOJIHITH
aJIeMeHTapHbIe MpeoOpazoBaHus TpadUKoB HYHKIHIA;

L4 CBO6OI[HO OIICpUpPOBATH IIOHATUAMU: 0071acTh OonmpeaAcI€CHUd W MHOXKECTBO
3HAYCHUU (I)YHKI_H/II/I, HYJIHN (I)YHKLII/II/I, IMPOMCEIKYTKHU 3HAKOIIOCTOAHCTBA,
L4 CBO6OI[HO OIICPHUPOBATDH INOHATHUAMMU: YyETHBIC u HEUETHBIC (I)YHKI_II/II/I,

nepuoandeckue (yHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl U MHHHUMYMBI
¢yHKIMY, HanOOoJIbIIee U HAaMEHbIIIee 3HaueHUe (PyHKIIMU Ha IPOMEXKYTKE;

J CBOOOJIHO OMNEPHPOBATH MOHATHAMM: CTENEHHass (DYHKIMS C HAaTypaJbHbIM U
LeJIBIM TOKa3aTejaeM, I'paguK CTENeHHOM (YHKUMU C HaTypaJlbHbIM U LIEJIbIM IOKa3aTeleM,
rpaduK KOpHs N-0¥ CTeNeH! Kak QYHKIMH 0OpaTHOM CTENEeHU C HaTypajbHBIM MOKa3aTeleM;

J ONEepHpOBaTh TMOHATUSAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-JIMHEHHas
(GYHKLMY, BBITIOJIHATH 3JIEMEHTAPHOE MCCIeI0BaHue U TOCTPOEHHE UX IPauKOB;

o cBOOOJITHO OIEpUpOBaTH MOHATUSAMH: I[OKa3aTeldbHAas U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA U 'paMKH, UCHOIb30BATh UX TpaQUKH [l pelIeHHs ypaBHEHUH;

o CcBOOOJTHO ~ OmepupoBaTh TMOHATHSIMM: TPUTOHOMETPHUYECKas  OKpPYKHOCTb,
oTpeielieHne TPUTOHOMETPHUECKUX (DYHKIIMNA YHCIOBOTO apryMeHTa;

o UCIOJb30BaTh rpaduku PyHKIMNA JUTS MCCIeI0BaHMs MPOLIECCOB M 3aBUCUMOCTEN

IIPU peIIeHUH 3a]1ad U3 JPYruX yueOHbIX MPEIMETOB U peanbHO KU3HU, BBIpaXaTh (popMyaamu
3aBHCUMOCTH MEXIy BEJTMUMHAMM;
Hayana MaTeMaTH4ecKoOro aHajIu3a:



o cBOOOJTHO OMEpUPOBaTH NOHATHUSAMH: apupMeThyeckas U TeOMETpUYECcKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T'€OMETPHYECKash MPOrpeccHs, JHMHEHHBIH W
SKCIIOHEHIMAIIBHBIN pOCT, POpPMyJia CIIOKHBIX MPOLEHTOB, HIMETh MPEACTaBICHUE O KOHCTAHTE;

° HCIIOJIb30BATh IIpOorpecCcur Jjid pPCeIICHUA PCaJIbHBIX 3a4ad I[PUKIAAHOT'O
Xapakrepa;
o CBOOOZIHO OTEPHPOBATh MOHSATHSAMH: IOCICIOBATEIBHOCTh, CIOCOOBI 3aIaHUsI

HOCHGHOB&TCHBHOCTCﬁ, MOHOTOHHBIC U OTPAHUYCHHBIC MMOCIICAOBATCIBHOCTH, IOHUMATh OCHOBLI
3apOXKACHUA MATCMATHYCCKOI'0 aHaJIM3a KaK aHaJIi3a OECKOHEYHO MaJIbIX,

o CBOOOJHO ONEpPUPOBATH MOHATUSIMH: HENPEpbIBHbIE (YHKLMH, TOYKH pa3pbiBa
rpaduka GyHKIUN, aCUMITOTHI rpaduka GyHKIHUM;

o CBOOOJHO oONEpUpOBaTh TOHATUEM: (YHKIUS, HENpephiBHAs Ha OTpeE3Ke,
MPUMEHSTh CBOMCTBA HENPEPHIBHBIX (PYHKIMU IJIs1 peLICHHS 3a/a4;

o CBOOOJHO ONEpUPOBATH MOHITHUSAMM: NEpBasi U BTOpas MPOU3BOJHbIE (YHKIIHH,
KacaTenbHas K TpaduKy QyHKINH;

J BBIYMCIISATH POU3BOJAHBIE CYMMBbI, IPOU3BE/ICHUS, YACTHOIO U KOMIIO3UILIUU ABYX
(GyHKIMM, 3HATh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;

. HCII0JIb30BATh T€OMETPUUYECKUI U (PU3UUECKUN CMBICI TPOU3BOTHOM JJIsl PELICHUS
3az1a4.

MHo:xecTBa M JIOTHKa:

o CBOOOHO OMEpUPOBATH NOHITUSIMU: MHOXKECTBO, OIl€pallMy HaJl MHOXKECTBaMH;

o WCIIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar JUisl ONUCaHUS peajbHbIX
MIPOLIECCOB U SIBIICHUH, MPU PELIEHUH 337a4 U3 APYTUX Y4eOHBIX IPEIMETOB;

o CBOOOJHO ONEpUpOBaTh TNOHATHUSIMHU: OIpEIeNIeHue, TeopeMa, ypaBHEHHe-

CIIE/ICTBUE, CBOMCTBO MAaTEMaTHYECKOTO 00OBEKTa, J0KA3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHUS H
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHuMe pa3aejioB U TeM NMPOrPpaMMBbI Koun4yecTBo yacos JuekTpoHHbIe (U(POBLIE)
n/n Bcero| Konrpoasnbie || IlpakTuueckue o6pasoBaTelbHbIe pecypebl
padoTsbI padoThI
1 MHO0XeCTBO IeHUCTBUTEILHEIX YUCell. MHOrO4IEeHEI. 24 1
ParmmonanbHbIe ypaBHEHUS U HepaBeHCTBA. CUCTEMBI IMHEHHBIX
YpaBHEHUI
2  ||©yakumu u rpadukn. CteneHHas QYHKIUS C HETbIM 12 1
roKasaresaemM
3 Apudmernueckuit KopeHb N-oii creneHu. MppaunoHanbHeie 15 1
YpaBHEHHS
‘4 HH0Ka3aTeanasf ¢bynkuus. [TokasaTenbHble ypaBHEHUS || 10 || 1 H H ‘
‘5 HJIorapI/I(bMI/IquKaﬂ ¢dbynaknus. Jlorapupmudeckue ypaBHEHHS || 18 || 1 H H ‘
‘6 HTpI/IFOHOMeTpI/I‘IeCKI/Ie BBIPOKCHUS M YPaBHEHUS || 22 || 1 H H ‘
‘7 HHOCJ‘IGI{OBaTeJ'II)HOCTI/I U IIPOTPECCUH || 10 || 1 H H ‘
‘8 HHenpepHBHbIe ¢dbyakuuu. [IponssoaHas || 20 || 1 “ H ‘
‘9 HHOBTOpeHI/IC, 0000I11IeHHEe, CHCTEMAaTH3alHs 3HAHUH || 5 || 2 H H ‘
(OBIIEE KOJIMYECTBO YACOB T10 IIPOTPAMME | 136 | 10 | 0 | |




INOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoka KosuyecTBo yacos Mara DJIeKTpOoHHbIe HU(pPOBHIE
n/n Beero|| Konrpoasnpie | Mpakrudeckue || M3YUeHHs o0pa3oBaTe/ibHbIE PECYPCHI
padoTsbI padoThI
1 [[MHOkeCTBO, oriepaniiy HaJ MHOXKECTBAMH M UX 1
CBOICTBA
‘2 HjlnarpaMMm Olinepa-Benna H
3  |[IpuMmeHECHHE TEOPETUKO-MHOKECTBCHHOTO ammapara Jijis
pereHus 3aaa4
4 Panmonansabie uniciaa. OOBIKHOBEHHEIE U JECITUYHBIE 1
JpoOu, TPOIIEHTHI, 0ECKOHEUHBIE TIEPHOINIECKIE TPOOH
5 Panumonansabie uriciaa. OOBIKHOBEHHEIE U JECITUYHBIE 1
JIpoOH, TPOLIEHTHI, 0ECKOHEUHBIE TIEPHONIECKIE TPOOH
6 |[[IpumeneHue qpoOEit U MPOIEHTOB IS PEIICHUS 1
MPUKIAIHBIX 3a7a4
7 |[lIpumeHeHue apoOEH M MPOIEHTOB IS PEIICHUS 1
MPUKIIAIHBIX 3a1a4
8 JeicTBuTenbHbIC Ynclia. PanimonanbHbIe U 1
UppalMOHaNIbHBIE YUCIIA
9 ||ApudmeTndeckue onepamnyu ¢ 1eHCTBUTSIBHBIMU 1
qHCcIaMu
‘10 ‘Monym, JNEHCTBUTENHLHOTO YKCIA U €r0 CBOMCTBA “
11 |[Tpubnmx€HHBIE BHIYMCIICHUS, IPABUIIA OKPYTIICHHUS,
MIPUKUIKA U OLIEHKA Pe3ybTaTa BIYUCICHUN
12 ||OcHOBHBIE METO/IBI PELICHHUS LIENBIX U JPOOHO- 1
paIMoOHaIbHBIX YPABHEHUI U HEPABEHCTB




Ne Tema ypoka KonunyecTBo yacos ‘ Mara DJIeKTpOHHbIe N POBHIE
n/n Beero|| Konrpoasnbie | Mpakrudeckue || M3YUeHHs o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
13 ||OcHOBHBIE METO/IBI PELICHHUS IETBIX U JPOOHO- 1
palMOHaIbHBIX YPABHEHUN U HEPABEHCTB
14 ||OcHOBHBIE METO/IBI PEILIEHUS 1IENIBIX U APOOHO- 1
palMOHaIbHBIX YPABHEHUN U HEPABEHCTB
15 |MHorouieHsl OT OJTHOM TIepeMeHHo. Jlenenue 1
MHOTO4JIEHAa Ha MHOTOWIEH C ocTaTKoM. Teopema besy
16 |MHoroueHsl ¢ measiMu KoddhuimeaTamu. Teopema 1
Buera
‘17 HPGHIGHI/Ie CUCTEM JIMHENHBIX YPAaBHEHUI H || H H H
‘18 HPGHIGHI/Ie CUCTEM JIMHENHBIX YPAaBHEHUI H || H H H
19 |Matpuna cucTembl JIMHEHHBIX ypaBHEeHUH. OnpenenuTens
MAaTPHIIBI 2X2, €ro TeOMETPUUECKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS
20 ||OnpenenuTens MaTPHIlBI 2X2, €T0 TeOMETpUIeCKuil cMbica || 1
U CBOIICTBA; BHIYMCIIEHUE €r0 3HAUECHUS
21 |[IIpumeHEHUE OTMPESTUTEINS ISl PEIICHUS] CHCTEMBbI 1
JIMHEHBIX YpaBHEHU
22 |[PermeHue MpUKIAIHBIX 337249 C IIOMOIIBIO CHCTEMBI 1
JIMHEHHBIX YpaBHEHUI
23 |Pemenue npukiIaaHbIX 3324 C TOMOIIBIO CUCTEMBI 1
JIMHEWHBIX YPABHEHUN
24 |KouTtpombHas pabota: "PanroHanbHble ypaBHEHHUS U 1 1
HepaBeHCTBAa. CUCTEMBI JIMHENHBIX YPAaBHEHUN"
25 ||@yHknus, cnocoOsl 3aganus GyHkuuu. B3anMuo 1
obparnbie pynkuuu. Kommosurus GyHKimii




Ne Tema ypoka KonunyecTBo yacos ‘ Mara DJIeKTpOHHbIe N POBHIE
n/m Beero| Kontponbubie | Mpakruueckue | H3YdeHus o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
26 |['paduk pyHKIIMU. DIEMEHTApHBIC TPEOOPA3OBAHUS 1
rpaduKOB QYHKITHIA
27 ||OGmacTh ornpenesieH|sl © MHOYKECTBO 3HAUYCHUH (DyHKIIHH. 1
Hynu ¢pyakun. [IpoMexxyTKu 3HaK MOCTOSTHCTBA
28 |[U€rnble n HeuéTHbIe QpyHKUMU. [lepnonnveckne pynkmum. | 1
[TpoMexyTKH MOHOTOHHOCTH (DYHKITHH
29 |[MakcuMyMbl ¥ MUHUMYMBI (GyHKIIMH. Hanbombiee n 1
HaMMEHbIIIee 3HaYeHnEe QYHKIIUN Ha TPOMEKYTKE
‘30 HHI/IHeﬁHaﬂ, KBaJ[paTHYHAs ¥ TPOOHO-TTMHEWHAs (PYHKIIUU H || H H H
31 |[DmemeHTapHOE UCCIIEIOBAaHNE U MIOCTPOCHHUE TPahuKOB
9TUX QYHKIUI
32 ||[DnemeHTapHOE MCCIIEOBAaHUE U TIOCTPOEHHUE TpaduKoB 1
9TUX QyHKIUH
‘33 HCTGHGHL ¢ uenbM nokasarenem. bunom Herorona H || H H H
‘34 HCTGHGHL ¢ uenbM nokasarenem. bunom Herorona H || H H H
35 ||CrenenHas GpyHKIUS ¢ HATYPaIbHBIM U IEIbIM
nokaszateneM. E€ cBoiicTBa u rpaduk
36 ||[KonTponbsHas pabora: "Crenennas ¢pynkuus. E€ cBorictBa | 1 1
u rpaduk"”
37 ||Apudmernueckuil KOpeHb HATYPATbHOM CTENEHH U €T0 1
CBOMCTBA
38 || Apudmernueckuil KOpeHb HATYPATbHOM CTENEHH U €r0 1
CBOMCTBA
39 |[IIpeoOpa3oBaHus YUCIOBBIX BEIPAXKEHUH, COIEPKAIIUX 1
CTENEHU U KOPHU




Ne Tema ypoka KonunyecTBo yacos Mara DJIeKTpOHHbIe N POBHIE
n/m Beero|| Konrpoasnbie | Mpakrudeckue || M3YUeHHs o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
40 |IIpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHM, COACPIKAIINX 1
CTETIEHU ¥ KOPHU
41 |IIpeoOpa3oBaHuUs YUCIOBBIX BRIPAKECHHMN, COACPIKAIINX 1
CTETIEHU ¥ KOPHU
42 |WppaunoHanbHble ypaBHEHUS. OCHOBHBIE METOIBI 1
peleHus UPPaOHAIBHBIX YpaBHEHHHA
43 |HppaunoHanbHble ypaBHEeHUS. OCHOBHBIE METOIBI 1
peleHus UPPaOHAIBHBIX YpaBHEHHHA
44  |UppaunoHanbHble ypaBHeHHs. OCHOBHbIE METO/IbI 1
peleHus HpPaoOHATBHBIX YpaBHEHHH
45 ||PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUN UPPALIMOHATIBHBIX 1
ypaBHEHUI
46 |PaBHOCHUJIbHBIE TIEPEXOBI B PEIICHUH UPPAITMOHATBHBIX 1
ypaBHEHU I
47 |[PaBHOCHJIbHBIE TIEPEXOBI B PEIICHUH UPPAITMOHATBHBIX 1
YpaBHEHHI
48 |PaBHOCHIIbHBIE ITEPEXObI B PEIIEHUH UPPALIMOHAIBHBIX 1
ypaBHEHU I
49 |CpoiicTBa u rpaduK KOPHS N-0# CTETNICHU KaK (PyHKITUN 1
0OpaTHOM CTENEH! C HAaTypaJIbHbIM IOKa3aTelleM
50 |CeoiicTBa 1 rpaduk KOpHs N-0if cTeNeHH KaK (QyHKITUN 1
00OpaTHOM CTENEeH! C HAaTypaJIbHbIM ITOKa3aTesleM
51 |KoutpombHas padota: "CBoiicTBa u rpaduk KOpHs N-0if 1 1
creneHy. MppanyoHaibHble ypaBHEHUS"
‘52 ‘CTCHGHL C pallMOHAJIbHBIM TIOKa3aTeleM U e€ CBONWCTBA “ 1 || “
53 ||CteneHs c pallMOHAJIBHBIM TIOKa3aTeleM U e€ CBOWCTBA




Ne Tema ypoka ’ KonunyecTBo yacos ‘ Mara DJIeKTpOHHbIe N POBHIE
n/m Beero| Kontponbubie | Mpakruueckue | H3YdeHus o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI

‘54 HCTeHeHL C palMOHAJILHBIM MOKAa3aTeNeM U €€ CBOMCTBA H 1 || H H H ‘
‘55 HHOKaEIaTeJII)Ha?I ¢byHKIM, €€ CBOWCTBA U TpaduK H 1 || H H H ‘
56 |[Mcronb3oBanue rpaduka GyHKIUN s pEIICHUS 1

YpaBHEHU I
57 |HUcnonb3oBanue rpaduka QyHKIUU A1 pelIeHUs 1

YpaBHEHU I
58 |[Iloka3arenbHble ypaBHeHHS. OCHOBHBIC METOIbI PEIICHHS 1

MTOKA3aTEIbHBIX YPAaBHEHUI
59 |[Tloka3arenbHble ypaBHeHHS. OCHOBHBIC METO/IbI PEIICHHS 1

MTOKA3aTEIbHBIX YPAaBHEHUI
60 |[IToka3zarenbHble ypaBHeHHS. OCHOBHBIC METOIbI PEIICHHSI 1

MOKa3aTeIbHbIX YPaBHEHUM
61 |[KonTponwsHas pabota: "IlokazaTenbHas GyHKITHUS. 1 1

[TokazaTenbHbIEe ypaBHEHHS"
‘62 HJIorapmbM yuciaa. CBoiicTBa norapudma H 1 || H H H ‘
‘63 HHOFapI/I(bM yucna. CBoiicTBa orapudma “ 1 || H H H ‘
‘64 HHOFapI/I(bM yucna. CBoiicTBa norapudma “ 1 || H H H ‘
‘65 HI[ec;ITHqHLIe U HaTypajibHbIe JOTrapu(Mbl “ 1 || H H H ‘
‘66 HI[ec;ITHqHLIe U HaTypajibHbIE JOTrapu(Mbl “ 1 || H H H ‘
‘67 HHpeo6pa30BaHI/Ie BBIPQKEHUH, COJIEPIKAIINX JIOTaPUPMBI “ 1 || H H H ‘
‘68 HHpeo6pa30BaHI/Ie BBIPQKEHHUH, COJIEPIKAIINX JIOTaPUPMBI “ 1 || H H H ‘
‘69 HHpeo6pa30BaHI/Ie BBIPQKEHUH, COJIEPIKAIINX JIOTaPUPMBI “ 1 || H H H ‘
‘70 HﬂorapI/I(bMquCKa;I ¢byHkuus, e€ cBoiicTBa U rpaduk “ 1 || H H H ‘
‘71 HﬂorapI/I(bMquCKa;I ¢byHkuus, e€ cBoiicTBa U rpaduk “ 1 || H H H ‘




Ne Tema ypoka KonunyecTBo yacos Mara DJIeKTpOHHbIe N POBHIE
n/m Beero| Kontponbubie | Mpakruueckue | H3YdeHus o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
72 |[Mcrionb3oBanue rpaduka GyHKIUT ISl pEIICHUS 1
YpaBHEHU I
73 |[Mcrionb3oBanue rpaduka GyHKIUN IS pEIICHUS 1
YpaBHEHU I
74  |Jlorapudmuueckue ypaBHeHUsl. OCHOBHbBIE METObI 1
pereHus TorapupMUIECKUX ypaBHEHUN
75 ||Jlorapudmuyeckue ypaBHeHUs1. OCHOBHBIE METO/IbI 1
pereHus TorapupMUIECKUX ypaBHEHUN
76 |[Jlorapudmudeckne ypaBHeHUsI. OCHOBHBIE METOIBI 1
pereHus JorapupMUIECKUX YpaBHEHUN
77 ||PaBHOCMIIbHBIE IEPEXO/IBI B PEIICHUH JIOTapU(PMUIECKIX 1
ypaBHEHUI
78 ||[PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUH JIOTApUPMUIESCKUX 1
ypaBHEHU I
79 ||[KonTponpHas padora: "Jlorapudmuueckas GyHKITUS. 1 1
Jlorapudmuueckue ypaBHeHHs"
80 ||CuHnyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC YHCIIOBOTO 1
aprymeHra
81 ||CuHyc, KOCUHYC, TAHTE€HC U KOTAHT'€HC YHCIIOBOTO 1
aprymeHra
82 || ApkcuHyc, apKKOCHHYC M apKTaHT'€HC YHCIOBOTO 1
aprymeHra
83 || ApkcuHyC, apKKOCHHYC M apKTaHT'€HC YHCIOBOTO 1
aprymeHra
84 |[TpuroHomerpuyeckasi OKpyXHOCTb, OIpeieTICHUE 1

TPUTOHOMETPHUECKUX (PYHKIHUH YMCIOBOTO apryMeHTa




Ne Tema ypoka KonunyecTBo yacos ‘ Mara DJIeKTpOHHbIe N POBHIE
n/m Beero| Kontponbubie | Mpakruueckue | H3YdeHus o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI

85 | TpuroHoMeTrpuueckas OKpYKHOCTb, OTIpECIICHUE 1

TPUTOHOMETPHUYECKUX (DYHKIIUH YHCIOBOTO apryMeHTa
‘86 HOCHOBHHe TpPUTOHOMETpUYECKHE (HOPMYITBI H 1 || H H H ‘
‘87 HOCHOBHI)IG TpUTOHOMETpUYECKHE (HOPMYITBI H 1 || H H H ‘
‘88 HOCHOBHBIe TpPUTOHOMETpUYECKHE (HOPMYITBI H 1 || H H H ‘
‘89 HOCHOBHBIe TpPUTOHOMETpUYECKHE (HOPMYITBI H 1 || H H H ‘
‘90 HHpeo6pazoBaHHe TPUTOHOMETPHUYECKHIX BBIPAKEHHH H 1 || H H H ‘
‘91 HHpeo6pazoBaHHe TPUTOHOMETPUUECKUX BBIPAXKEHUIN H 1 || H H H ‘
‘92 HHpeo6pazoBaHHe TPUTOHOMETPHUYECKHIX BBIPAKECHHH H 1 || H H H ‘
‘93 HHpeo6pazoBaHHe TPUTOHOMETPHUYECKHIX BBIPAKECHHH H 1 || H H H ‘
‘94 HPemeHHe TPUTOHOMETPUYECKUX YPABHEHUU H 1 || H H H ‘
‘95 HPGI_HGHI/IG TPUTOHOMETPUYECKUX YPaBHEHUM H 1 || H H H ‘
‘96 HPGI_HGHI/IG TPUTOHOMETPUYECKUX YPaBHECHUM H 1 || H H H ‘
‘97 HPGI_HGHI/IG TPUTOHOMETPUYECKUX YPaBHECHUM H 1 || H H H ‘
‘98 HPGI_HGHI/IC TPUTOHOMETPUYECKUX YPaBHECHUM “ 1 || H H H ‘
‘99 HPGI_HGHI/IC TPUTOHOMETPUYECKUX YPaBHECHUM “ 1 || H H H ‘
‘100 HPGI_HGHI/IC TPUTOHOMETPUYECKUX YPaBHECHUM “ 1 || H H H ‘
101 |KontpomawHas padora: "TpuroHomerpuueckue BeIpakeHus | 1 1

Y TPUTOHOMETPUUYECKUE ypaBHEHHS"
102 ||ITocnemoBaTeabHOCTH, CIIOCOORI 3aIaHUS 1

noclieaoBareabHOCTe. MeTo MaTeMaTU4ecKoi

WUHIYKIAN
103 | MOHOTOHHBIE 1 OTPAaHHYEHHBIE MTOCIIE0BATEIHLHOCTH. 1

Hcropust aHam3a 6€CKOHEYHO MaJIbIX




Ne Tema ypoka
n/n

KoandecTBO 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe N POBHIE
o0pa3oBaTe/bHbIE PeCypChl

‘104 HApI/I(bMeTHqGCKas{ nporpeccust

|

|

‘105 HFGOMeTqueCKas{ nporpeccust

‘106 HBGCKOHeqHO yOBIBatOIIasi FeOMETpUYECKast MPOTPeccus

|

|

107 ||Cymma OeckOHEYHO yOBIBAIOIICH IreOMETPUICCKOM
MPOrPeCcCHu

R~

108 |JIuHeWHbIH 1 SKCITOHEHITNAIBHBIN pocT. Yuco e.
dopmyJia CIOKHBIX TPOIIEHTOB

109 |JIuHEWHBIH 1 SKCITOHEHIIMABHBIA pocT. Yuco e.
dopmysia CIOXKHBIX TPOIIEHTOB

110 ||Mcnosb30BaHMEe IPOTPECCUU TSI PEIICHUS PEaTbHBIX
3a7a4 MPUKJIATHOTO XapaKTepa

111 |KontpomawHas padora: "[locnenoBaTenbHOCTH U
nporpeccun”

[EEN

‘112 HHenpepHBHbIe (YHKIIMM ¥ UX CBOMCTBA

‘113 HTOqKa paspeiBa. ACUMIITOTHI TpaUKOB (PYHKITHI

‘114 HCBOIZCTBa (YHKIIMH HETIPEPBIBHBIX HA OTPE3KE

|

|

|

|

‘115 HCBOIZCTBa (yHKIIMH HETIPEepPBIBHBIX HA OTPE3KE

|

|

|

|

‘116 HMGTOIL WHTEPBAJIOB JJIs PEIICHUS HEPABEHCTB

|

|

|

|

‘117 HMGTOIL WHTEPBAJIOB JJIs PEIICHUS HEPABEHCTB

‘118 HMCTOL{ WHTEPBAJIOB IS PEIICHUS HEPABEHCTB

||

|

|

I

119 |[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIHH 1715
peleHus 3a/1a4

120 ||IIpumeHeHue CBOMCTB HENPEPHIBHBIX (PYHKIMHA U151
peleHus 3a1a4

[EEN




Ne
n/n

Tema ypoka

KoandecTBO 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe N POBHIE
o0pa3oBaTe/bHbIE PeCypChl

‘121 HHepBasl Y BTOPAst IPOM3BOIHBIC (DYHKIIUU

‘122 HOHpe;[eneHHe, r€OMETPUYECKUN CMBICIT IPOU3BOIHOM

‘123 HOHpel[eJIeHI/Ie, (U3NIECKU CMBICI TPOU3BOTHON

‘124 HYpaBHeHHe KacaTeNnbHON K rpaduKy QyHKIIUN

‘125 HYpaBHeHHe KacaTeNnbHON K rpaduKy QyHKIIUN

‘126 HHpomBoz[Hme AIIEMEHTAPHBIX (HYHKITUI

‘127 HHpomBoz[Hme AJIEMEHTapHBIX QYHKIUI

128

[IpousBoiHasi CyMMBI, MPOU3BEACHUSI, YACTHOTO U
KOMITO3ULIUU (QYHKIIUH

A

129

[IpousBoiHasi CyMMBI, MPOU3BEACHUSI, YACTHOTO U
KOMITO3ULIUHU (QYHKIIMH

[EEY

130

[IponsBoHAst CyMMBI, TIPOU3BENICHHSI, YACTHOTO U
KOMTO3HUITUU (DYHKITAN

[EEN

131

‘KOHTpOJ‘IBHaﬂ pabora: "IIpousBogHas"

132

"YpaBHenus"

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITNs 3HAHWUI

133

"(DYHKI_[I/II/I"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUI

‘134 HI/ITOFOBa;I KOHTpOJIbHAs paboTa

||

|

|

‘135 HI/ITOFOBaﬂ KOHTpPOJIbHAs paboTa

||

|

|

‘136 HHOBTOpeHI/Ie, 0000I11IeHHEe, CHCTEMATU3aLIHMs 3HAHUHI

||

|

|

‘OBH_[EE KOJIMYECTBO YACOB I10 [TIPOTPAMME

| 136
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|

|




YYEBHO-METOJUYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA
1. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOTO aHaim3a, reomMeTpus. Anredpa u
Hayvaja MaTeMaTU4YeCcKOTo aHajiau3a. YTiuyonéHusiil ypoBens: 10 kinacc: yueOnuk / A. I'. Mep3isk,
. A. Homuposckuii,B. M. [TonskoB. — M.: Benrtana-I"pad,2020.
2. Maremaruka: anreOpa W Hayajla MaTEeMaTHYECKOTO aHaim3a, reoMmerpus. Anrebpa u

Hayvaja MaTeMaTU4ecKOTo aHaju3a. YTiyonéHusiil ypoBens: 11 kinace: yueOnuk / A. I'. Mep3isk,
1. A. Homuposckuii,B. M. IlonsikoB. — M.: Benrtana-I'pad, 2020.

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. Maremaruka: anreOpa W Havajla MaTeMaTHYECKOTO aHaim3a, reomMeTpusi. Anredpa u
Hayajia MaTeMaTHYeCKOTO aHaM3a. YTryonéHHbeii ypoBeHs: 10 kinacc: yueonuk / A. I'. Mep3msk,
1. A. Homuposckuii,B. M. ITonsikoB. — M.: Benrtana-I'pa,2020.

2. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHayim3a, reoMerpus. Anredpa u
Hayajia MaTEMaTUYECKOTO aHau3a. YTIyon€HHbINA ypoBeHb: 11 knacc: yuebnuk / A. I'. Mep3msik,
1. A. Homuposckuii,B. M. IlonsikoB. — M.: Benrtana-I'pad, 2020.

3. Maremaruka: anreOpa W Hadajla MaTEeMaTHYeCKOTO aHajm3a, reoMerpus. Anrebpa u
Hayaja MmaTtemMatuyeckoro ananmmza: 10 xmacc: wmeroaumueckoe mocoome. /bymnko E.B.,
MepznakA.I'., HomuposckuitJl. A., [TononckuiiB.b.,u n1p.—M.:Benrana-I'pa,2019.

4. MaremaTtuka: anreOpa W Hayajga MaTEMaTHYECKOTO aHalM3a, TeoMeTpus. Anredpa u
Hayajia MaTeMaTrudeckoro ananmsa: 11 kmacce: meroguueckoe nmocoowme. / bymnko E.B., Mep3nsk A.
I'., Homupogckuii /1. A., Ilononckuii B. b., u ap. — M.: Benrana-I'pad, 2019. — c.: n.

5. Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHaiM3a, reoMerpus. AnreOpa u
Havaja MaTeMaTHYeCKOro aHalu3a: IuAaKThdeckue wmarepuaibl: 10 kimacc: mocoOue uist
ydamuxcsi oOmreobpazoBarenbHpix opranuszammii / A.I'. Mep3nsak, B.b. Tlomonckwmii, E.M.
PabunoBuu, M. C. Skup. — M.: Benrtana-I'pad, 2019. — 176¢.

6. Maremaruka: anreOpa ¥ Hadyajla MaTeMaTHYECKOTO aHalM3a, reomMeTpus. Anredpa u
Hayajla MaTeMaTU4YecKOro aHajau3a: AuJaKkTudeckue marepuansl: 11 kimacc: mocoOue amns
ydamuxcsi oOmieobpazoBarenbHpix opranuzammii / A.I'. Mep3nsk, B.b. Tlomonckwmii, E.M.
PabunoBuu, M. C. Skup. — M.: Benrtana-I'pad, 2019. — 176¢.

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET

1. http://www.ed.gov.ru Caiit Munuctepcta oopazoBanus PD.

2. http://www.obrnadzor.gov.ru/attestat/ ®enepanbHas ciayxba 1O Ham3opy B cdepe
o0Opa3zoBaHus (TOCYAapCTBEHHAS HTOTOBAs ATTECTAIUS IIKOJIBHUKOB).

3. http://www.prosv.ru caiiT uzgarensctBa «IIpocBenienue» (pyopuka «MaTemMaTHKa).

4, http://www.edu.ru neHTpanbHbIH 00pa30BaTEIbHBIM IOPTAJ, COJCPKUT HOPMATHBHBIC
JOKYMEHThI MUHHCTEPCTBA, CTaHAaPThl, HHHOPMAIIHIO O MIPOBEACHUE SKCIICPUMEHTA.

5. http://www.ed.gov.ru Ha caiiTe mpecTaBieHa HOpMaTHBHas 0aza: B XPOHOJIOTHYECKOM
MOPSIKE PACIIOJIOKEHBI 3aKOHBI, YKa3bl, KOTOPbIC KAacarOTCs Kak OOIIUX BOIPOCOB 00pa3oBaHuUs
TaK U Pa3HbIX HAIIPABICHUI MOJICPHU3AIINH.

6. http://www.ege.edu.ru cepBep MH(POPMALMOHHOM HOJIEPKKU Enunoro
roCyIapCTBEHHOTO SK3aMEeHa.

7. http://www.intellecctntre.ru caiiT usgarenscra « HTEMIEKT - LleHTp» coaep uT yueOHO-
TPEHUPOBOYHBIE MaTepHalbl A MoArotoBku k EI'D mo martematnke, COOPHHUKH TECTOBBIX
3aJaHuH.

8. http://www.shevkin.ru Ilpoext Shevkin.ru. 3agauM MIKOJBHBIX MaTeMaTHYECKHX
onmumnuai. Jugaktuyeckuid marepuan k Y MK Hukonbckoro.

9. https://foxford.ru/teacher-dashboard/school classes/9xndtr is  JOMOJHUTEIBHBIX U
JMCTAaHIIMOHHBIX 3aHSATHUH.

10. https://uchi.ru/, nis TONOTHUTENHHBIX U TUCTAHIIMOHHBIX 3aHATUH

11. https://education.yandex.ru/lab/classes/132329/lessons/mathematics/complete/ TUIS
JOTIOTHUTEIHHBIX M TUCTAHIIMOHHBIX 3aHSATHI

12. https://ege.sdamgia.ru/ g noarotosku k EI'D u OI'D

13. https://2035school.ru/expired/5¢79d8d255bc50336¢b61819 mnst moaroroBku T EI'D 1 OI'D
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