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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma y4eOHOro Kypca «Ajiredpa M Hauyajlla MaTeMaTHYECKOTO AaHAIHU3a»
6a3zoBoro ypoBHs i oOydarommxcsa 10 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCyAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIApTa CpPeAHEro o0Iero obpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TPagUIMKA POCCHIICKOTO OOpa3zoBaHus. Peamm3anusi mporpamMMbl 00eCNeurBaeT OBIAJCHHE
KIJIFOUEBBIMH KOMIIETCHLIUSAMHU, COCTABIISIONIMMUA OCHOBY JUJISI CAMOPAa3BUTHsI M HEMPEPBHIBHOTO
00pa3oBaHusl, LEIOCTHOCTh OOIIEKYJIBTYPHOTO, JHMYHOCTHOIO M TIO3HABATEIBHOTO DPAa3BUTHUSA
JUYHOCTU 00YUaIOIIHUXCSI.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayanma MaTeMaTHMUECKOTO aHalM3a» SIBISIETCS OJHUM U3 HauOoiee
3HaYMMBIX B NPOrpaMMe CTapIlel MIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOEeCIeyuBaeT
WHCTPYMEHTAJIbHYI0 0a3y Afisi M3y4YeHHs BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C Jpyroi
CTOPOHBI, (opMUpYEeT JOrMYeckoe U aOCTPAaKTHOE MBIIUICHHE YYallluXcsi Ha YpPOBHE,
HE0O0XOAMMOM [Tl OCBOEHHSI KypcOB MH(OPMATHKH, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTrO Kypca ydaliuecs OBJIaJeBalOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HAYKH,
KOTOpast (opMyJIUpyeT CBOM JOCTHKEHHs B MaTeMaTH4ecKoil popme.

Kypc anreOpbl 1 Hauan MaTeMaTHYECKOTO aHAJIN3a 3aKJa/bIBA€T OCHOBY ISl YCIIEUIHOTO
OBIIQJICHUSI 3aKOHAMH (U3WUKH, XHMUH, OWOJIOTHUH, TIOHNMAHUS OCHOBHBIX TEHJICHIHHA
9KOHOMHKHU U OOLIECTBEHHOM >KM3HH, I03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHON XM3HHU. B Toxke
BpeMsi OBIIQJICHHE aOCTPAKTHBIMH W JIOTUYECKH CTPOTUMH MAaTEMaTHYECKUMHU KOHCTPYKIHSIMH
pa3sBUBaeT YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPXKICHHMS,
WCIOJIB30BaTh O0OOIIEHNWE M KOHKPETHU3alHWIo, abCTparupoBaHHWE W aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBbIIUIEHHE. B Xo/e u3yueHus anreOpbl 1 Hayall MAaTEMaTHYECKOTO
aHanu3a B cTaplleil LIKoJie ydYaluecs MOJIy4aroT HOBBIM OMNBIT peIleHUs NMPHUKIATHBIX 3a]ad,
CaMOCTOSITEIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKHMX MOJAENeH pealbHbIX CUTyalluid U
UHTEpIpEeTallud TONYYEHHBIX pPEIICeHHH, 3HAKOMATCA C MpPUMEpPaMHU MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MNpPUPOJE, HAYKE U B HCKYCCTBE, C BBLIAIOIUMHCS MaTeMaTHYECKUMHU
OTKPBITHSIMH U IX aBTOPAMHU.

Kypc ob6namaer 3HaUMTENbHBIM BOCHHUTATENIBHBIM IMOTEHIIMAIOM, KOTOPBIH peanu3yercs
Kak 4epe3 y4eOHBbI MaTepuall, CioCOOCTBYIOMUI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS,
TaK ©W 4epe3 crnenupuky ydeOHOH MESITEIBHOCTH, TPEOYIOIMIEH CaMOCTOSTEILHOCTH,
aKKypaTHOCTH, TPOJODKUTENIbHOW  KOHIEHTpPAallMM BHUMAaHMA M OTBETCTBEHHOCTH 32
IIOJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meronuku oOydeHus anrebpe M HayajaM MaTEeMaTU4YeCKOIO aHaIn3a JIEKUT
JeSITeTbHOCTHBIM MPUHIIUI 00y4eHUsl.

CrpykTypa Kypca «Anrebpa v Hadajla MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIIeIYIOIINe
coJepKaTeabHO-MeToqu4eckue JUHUU: «Yucna u BbluucieHus», «DyHKIMM U Tpapukm»,
«YpaBHEHHUS U HepaBeHCTBa», «Hauana MaTemarnueckoro aHamansza», «MHOXKECTBAa U JIOTHKAy.
Bce ocHOBHBIE cOIepKaTeabHO-METONNYCCKHE JIMHUHM H3y4YaloTCsl Ha MPOTSHKEHUH IBYX JIET
o0yuyeHHs B cTapliei IIKOJe, eCTECTBEHHO JONOJHSS APYr Jpyra M MOCTENEHHO HACHILAsCh
HOBBIMH TeMaMH U pa3fenamu. JlaHHBIH Kypc SIBISETCS WHTETPATHBHBIM, MOCKOJBKY
o0benuHIET B ceOe Ccoaep)KaHWe HECKOJBKUX MAaTeMaTHYeCKUX JTUCHUILIMH: anredpa,



TPUTOHOMETpPHsI, MATEMAaTHUYECKUN aHainu3, Teopus MHOxecTB U np. Ilo mepe Ttoro, kak
yyaliyecss OBJIaJeBalOT BcE Oosee MIMPOKMM MaTEeMaTHYECKUM ammapaTtoM, y HHX
MIOCJIEIOBATENIbHO (OPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKYIO
MOJIe/Ib peallbHOW CUTyalluH, NMPUMEHATh 3HaHMs, MOJyYeHHbIE B Kypce «Airedpa M Hauana
MaTeMaTU4YeCKOr0  aHalu3a», JUId  pEeHIeHUs  CaMOCTOATENBbHO  C(HOPMYIMPOBAHHOU
MaTeMaTHUYECKOM 3aa4H, a 3aT€M UHTEPIIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTarT.

CopepxarenpHo-MeTOAMYECKass  JMHUA — «Yucnma M BBIUMCICHMS» — 3aBepLIacT
(opMHpOBaHUE HABBIKOB HCIIOJNB30BAHUS JEUCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HayaTto B
OCHOBHOM mikojnie. B crapieii mkone oco0oe BHUMaHue yaensercss (pOpMUPOBAHUIO MPOYHBIX
BBIYMCIIUTEIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX B ce0s HCIOJIB30BAHUE DPA3JIMYHBIX (OPM 3aNucU
JNEUCTBUTEIIBHOTO YHUCJIa, YMEHHME pALMOHAJIBHO BBINOJIHATH JEUCTBUS C HHMM, J€JaTh
NPUKUIKY, OLEHMBaTh pe3ynbraT. OOyuwaromuecss TMOJNy4alroT HaBBIKK HPHUOIMKEHHBIX
BBIUUCIICHUM, BBIMOJHEHHUS [EHCTBUH C YHMCIIaMH, 3alMCaHHBIMM B CTaHIApTHOW ¢opme,
HCIIOJIb30BAaHNS MATEMATUYECKUX KOHCTAHT, OLICHUBAHMS YHMCIIOBBIX BBIPAXKCHUM.

JIuHus «YpaBHEHHs] M HEPAaBEHCTBAa» PEaJM3yeTCsl Ha NPOTSKEHHM BCEro OOy4YeHMs B
CTaplled IIKOJIE, IOCKOJIbKY B KaXXIOM pasleie MpOorpaMMbl IIPEIyCMOTPEHO pELICHUE
COOTBETCTBYIOIIKX 33Aa4. OOyyaromuecs OBIaJeBalOT Pa3IMYHBIMUA METOJaMU PEILEHUS LIETbIX,
palMOHaNbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, JOrAPUPMHUUECKUX U TPUTOHOMETPUUECKUX
YPAaBHEHUH, HEPABEHCTB U UX cUCTEM. [loiydeHHbIE YMEHHs UCIIOIB3YIOTCS IIPU UCCIIEIOBAHUH
(GYHKIMH C NMOMOILBIO MPOU3BOJHOM, PELIEHMH MPUKIAAHBIX 3aJad M 3aJad Ha HAaXOXJIEHUe
HauOOJIBIINX U HAUMEHBIIUX 3HaueHUH ¢yHkumu. [laHHas copep)kaTesibHas TUHUS BKIIOYAET B
cebs1 Take (GOpPMHpPOBAHME YMEHHUH BBINONHATH pacu€Tel 1Mo (opmynaMm, mnpeodpa3zoBaHUs
LEeNbIX, PalUUOHAJIbHBIX, HMPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKCHHM, a TaKkKe
BBIpQ)KEHUH, COAepKalIMX CTEeNeHW U Jorapudmsl. braronaps u3ydeHUIo aiaredOpanyeckoro
MaTtepuasa MpOUCXOIUT JlajbHelllee pa3BUTHE AITOPUTMUUECKOIO U aOCTPAKTHOIO MBIIICHUS
ydamuxcs, (pOpMHUPYIOTCS HaBBIKM JEAyKTUBHBIX PAacCyXA€HUH, paboThl ¢ CHMBOJBHBIMHU
(dbopmamu, IpeCTaBICHHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHJIC PAaBCHCTB U HEPAaBEHCTB.
Anre6pa npearaeT 3pQeKTUBHbIE HHCTPYMEHTHI IS PELICHUS TPAKTUUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]a4, HAarJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeTouuecKas TUHUS «DYHKIMM U TpadUKW» TECHO NEpeIUieTaeTcs ¢
IPYTMMH JIMHHSMH Kypca, IIOCKOJIBKY B KaKOM-TO CMBICJIE 3aJa€T I0CJIEJ0BATEIbHOCTD
u3ydyeHus: Mmarepuana. lV3ydyeHue CTENEHHOH, MoOKa3aTeNbHOM, Jorapu(MHUUECKO U
TPUTOHOMETPUUYECKUX (PYHKIMHA, MX CBOWCTB M T'paUKOB, HCIOJb30BaHWE (YHKUMUN aJs
pelieHus 3a1ad U3 Jpyrux ydeOHbIX MPEIMETOB M PEeaJbHOM JKU3HU TECHO CBA3aHO Kak C
MaTeMaTU4YeCKUM aHAJM30M, TaK U C pelIeHUEeM ypaBHEHHH U HepaBeHCTB. [Ipu 3Tom Gosbiioe
BHUMaHue ynensercss (GOpPMUPOBAHHUIO YMEHHUS BbIpakaThb (OpMyJIaMHU 3aBUCUMOCTH MEXIY
pa3IMUYHBIMM BEJIMYMHAMH, MCCIEJOBATh MOJYYEHHblE (YHKLUMH, CTPOUTh HX TIpaduKu.
Marepuan 5TOM COACPKATEIBbHOM JIMHUM HAUElIeH Ha pPAa3sBUTHE YMEHUHW M HAaBBIKOB,
MO3BOJISIOIIMX  BBIPAXKATh 3aBUCHUMOCTH MEXJy BEJIMYMHAMM B pa3auuHoi  opme:
aQHAIUTUYECKOW, Tpaduueckoid U croBecHOW. Ero wu3yueHme CcrnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0O W  KOHKPETH3AIlHH,
HCIIOJIb30BAHUIO aHAJIOT .

CopepxarenpHas nHus «Hauyana mMaTeMaTHyecKkoro aHajau3a» IMO3BOJIAET CYLIECTBEHHO
pacHIMpuTh KPyr Kak MaTeMaTUYECKUX, TaK M IMPUKIIAIHBIX 3a71a4, JOCTYHBIX 00y4Yaroumcs, y
KOTOPBIX MOSIBIISIETCS BOZMOXKHOCTB UCCIIEI0BAaTh U CTPOUTH I'paduku (PyHKIHUH, onpeaensiTs ux
HauOOoJIbIINE U HAUMEHBILINE 3HAUCHUS, BBIYUCIATE IUIOMAAN GUTYp U 0OBEMBI TeJl, HAXOAUTh



CKOPOCTM M YCKOpPEHMs npoueccoB. JlaHHas conepKaTeilpHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHS MaTEMaTHUECKUX MOJENEH peaJbHbIX CHUTyalluil, HaXO0XKIEHUs
HaWIy4Illero peleHUs] B MPUKIAIHBIX, B TOM YMCIE COLUAIbHO-IKOHOMUYECKHUX, 3ajayax.
3HAaKOMCTBO C OCHOBAMM MaTE€MaTH4YECKOIO aHajlu3a CHOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOIO,
(opMasIbHO-IOTMYECKOT0 U KPEaTHBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHMH pacro3HaBaTh
MIPOSIBJIEHUS] 3aKOHOB MAaTEMaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOydarommecs y3HaKOT O
BBIIAIOIUXCSl pE3yJIbTAaTaX, IIOJYUEHHBIX B XOJE€ pa3BUTHA MaTEMaTHKU KakK HAyKH, M HX
aBTOpax.

CopepxaTenbHO-MeTOAMYECKas JIMHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€0pEeTUKO-MHOXKECTBEHHbIE IIPEICTABICHHUS IPOHU3BIBAIOT BEChH
KypC HIKOJBHON MaTeMaTHKH W MPeNJIaraloT HanOoee YHUBEPCAIbHBIA S3BIK, 00heINHIIONINN
BCE pa3Aeibl MaTEMaTHUKd M €€ TPWIOKCHWHM, OHM CBS3BIBAIOT pa3HbIE MAaTEMATHYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. IloaToMy BaXHO 1aTh BO3MOKHOCTH IIKOJIBHMKY IIOHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMaTHMKHM U HCIOJb30BaTh €ro s
BBIPAXKCHMSI CBOUX MBICIICH.

B kypce «AnreOpa u Havajga MaTeMaTUYECKOrO aHAJIN3a» MPHCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOr0 MOJIETUPOBAHUS, KOTOPHIE MpPU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOEHUS
MoJieiel peanbHbIX CUTyallui, UCCIEOBaHUS 3TUX MOJENEH C MOMOLIbIO annapaTta aareopsl u
MaTeMaTUYECKOr0 aHaliu3a ¥ MHTEpPIpPETAaluy IIOJY4YEHHBIX pe3yibTaToB. Takue 3anaHus
BIUIETEHBl B KAKIBIA M3 PA3ACIOB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHal Kypca IIUPOKO
HCIIOJIB3YETCS JUIsl PEIIEHUs IPUKIAAHbIX 3a1a4. [Ipyu pemeHnn peanpHpIX NPaKTUYECKUX 3a1a4
ydalmpecss — pa3BHBAlOT  HAONIONATENFHOCTh,  yYMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsl, UCIOJIb30BATh AHAJIOTHIO, 0000LIaTh M KOHKPETH3MPOBATH IPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHMPOBAHUIO HABBIKOB DELICHMs NPUKIAIHBIX 3aJad OpraHU3yercs B
IpoLecce U3y4eHus Bcex TeM Kypea «AireOpa 1 Hayalla MaTeMaTUYECKOT0 aHAJIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yuebHOM miaHe Ha U3y4YeHHE Kypca aareOphl M Hayall MaTeMaTHYECKOTo aHaIn3a Ha 6a30BOM
ypOBHE OTBOJUTCS 2 yaca B HeAento B 10 kinacce u 3 yaca B Henenmo B 11 kiacce, Bcero 3a aBa
roja o0yuenust — 170 qacos.

B cBa3u ¢ teM, uTto yueOHBINH Kypc «Anredpa u Hauana matemaruyeckoro» B 10 kiacce
n3ydaeTcsl He CHavaja y4eOHOro roga ObUIM 0ObEIMHEHBI TeMBbI (COKpAIlleHbl Yachl HA U3y4YEeHUE
TEM) B pasnene «Apudmernueckuil KOpeHb N—oil cTemeHu. MppanyoHalbHBIE YpaBHEHUS U
HEpaBEHCTBa» Ha 3 Yaca.



COJEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucia v BbIYUCICHUSA

Parmonansheie uncna. OOBIKHOBEHHbBIE U JECSATUYHBIE TPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoguueckue  Apoou. Apudmernyeckue Omepalud €  palMOHAIbHBIMU  YHUCIIAMU,
peoOpa3oBaHUsl YHMCIOBBIX BbIpaxeHUH. I[IpuMeHeHue apoOel M MPOLEHTOB A PELICHHS
MPUKIIAIHBIX 3a[1a4 U3 pa3Iu4HbIX OTpaciiel 3HaHUU U peabHOMN )KU3HHU.

JleiicTBuTenbHbIE YKcha. PanpoHanbHBIe W MppalMOHANBHBIE 4Yucia. Apudmernueckue
Olepaluu C ACHCTBUTENbHBIMU uKciaaMu. [IpuOnuxEHHbIE BHIUMCIIEHUS, IPaBUIa OKPYTJICHHUS,
MIPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUM.

Crenens ¢ nensiM mokazareneM. CtaHmapTHas ¢opMa 3alUCU JIEUCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanue mnoaxonsmed ¢Gopmbl 3amMCH  JACUCTBUTEIBHBIX UYHCEN U1  PELIeHHS
MPaKTUYECKUX 3a]a4 U IPE/ICTaBICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HATypaJbHOW cTeneHu. JlelcTBUs ¢ apudMEeTHUECCKUMHU
KOPHSIMHU HaTypaJbHOW CTETIICHH.

CuHyC, KOCUHYC M TaHT€HC YUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHNS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUSI.

[IpeoOpa3zoBaHue TPUrOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI.

VYpaBHeHHe, KopeHb YypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
HUHTEPBAJIOB.

Pemrenue nensix U ApoOHO-PALIMOHATBHBIX YPABHEHUH U HEPABEHCTB.

Pemienue nppanvoHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemenune TpUroHoOMEeTpUYECKUX YpaBHEHUH.

[IpumeHeHne ypaBHEHUI W HEPAaBEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a7ad M 3ajad u3
pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHON KU3HH.

DOYyHKUUH U TPAaPUKHU

®yHKkuu, crocoOsl 3amanus GpyHkuun. ['paduk pynkunu. Bzaumuo oOpaTHble QyHKINU.

OO6nacTtpb ornpeeneHuss 1 MHOXecTBO 3HaueHni ¢yHkimu. Hynu dynkunu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIMH.

CrenenHas (pyHKIMsI C HAaTypaJbHbIM M LieJibIM IOKa3areneM. EE cBolicTBa M rpaduxk.
CaoiicTBa 1 rpaduk KOpHs N-0if CTeNeHu.

TpuroHomerpuveckass OKpPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKUX  (YHKIUIH
YHCIIOBOTO apryMeHTa.

Havasa MmaTeMaTH4ecKoro anajimnsa

[locnenoBarenbHOCTH,  CcOCOOBI  3aJaHUSl  MOCJIENOBATENIbHOCTEH.  MOHOTOHHBIE
M10CJIE10BATEIbHOCTH.

Apudmernueckass ©  reoMeTpuueckas — mporpeccud.  beckoHeyHo — yObIBaromas
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO yOBIBAIOIIEH M€OMETPUYECKON MPOTPECCHH.
dopmysa CIOXKHBIX IPOLEHTOB. VCIob30BaHME MPOTPECCUM IS PELIEHUS peallbHBIX 3a1ad
MIPUKIJIATHOTO XapaKTepa.

MHoKecTBa M JIOTHKA



MHoOkecTBO, onepainuu HajJ MHOKecTBaMu. [[uarpammbl Diinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 ammnapara Jyisi OMUCaHUsl peajibHbIX MPOLECCOB WU SIBICHUMU, MPHU
pelIeHn  3a/1a4 U3 IPYruX YIYCeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CiaeICTBUE, 10KA3aTEIbCTBO.



IIJTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yuebHOro npeamera «MaTemaTuka» JOJDKHO OOECHeUMBaTh JOCTHXKEHHE Ha
YpOBHE CpeIHero ooOmero o0pa3oBaHUS CIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHBIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NporpamMmbl yueOHOro mpeaMera «MaTemaTuka»
XapaKTEepU3yTCS:

I'pazxnaHcKO€e BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO TIPAKIAHCKOM TMO3MLMKM OO0yYaroumlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJE€Ha POCCUICKOro OOILIecTBa, MPEACTABICHHUEM O MaTEMAaTHUYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, HPOLELYp TIpakJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHUEM B3aUMOJEHCTBOBATH C COLMAJIBHBIMU HHCTUTYTaAMH B
COOTBETCTBUHM € MX (QYHKLUUAMHU U HA3HAUEHUEM.

[TaTproTrueckoe BOCIIUTAHKE:

c(OpMUPOBAHHOCTHIO POCCUICKON I'pa’KAAHCKOW UAEHTUUHOCTH, YBAXKEHUS K MPOLUIOMY
U HaCTOAIIEMY PpOCCHUMCKOW MaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUAM
POCCHICKMX MAaTE€MAaTHKOB M POCCUHCKON MaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHHUIO ITUX
JOCTY)KEHUM B APYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOrO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKCHUM HAyKU U JEATEIIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHE
YCTOMYMUBOTO OYAyIIEro.

DcTeTn4ecKoe BOCIIUTAHHUE!

JCTETUYECKUM  OTHOILIEHMEM K  MHUpPY, BKIIOYasg OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pacCyKACHHH; BOCIPUUMYHMBOCTHIO K
MaTeMaTUYECKUM acCIIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHKE:

C(OPMHPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax
3I0pOBOTO U 0e30macHOro odpasa XHU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/10POBBIO
(3n0poBO€ muUTaHHE, COATTAHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryisipHas (pusmdeckas
aKTUBHOCTb); (PU3NYECKOI0 COBEPUICHCTBOBAHUS, NPH 3aHATUSX CHOPTHUBHO-037]0POBUTEIILHON
JEATEIILHOCTBIO.

TpynoBoe BocIuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM IIEHHOCTU TPYAOJIO0US; MHTEPECOM K pa3IMYHbIM
cepaM npodhecCHOHAIBHON NIeATEIFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHI0KEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHbII BbIOOp Oyayliel npodeccuu U peaan3oBbIBaTh COOCTBEHHbIE
KM3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHMIO U
caM000pa30BaHHI0 Ha MPOTSHDKEHWH BCEH JKU3HU; TOTOBHOCTbIO K AaKTUBHOMY Y4YacTUIO B
pEILICHNN IPAKTUYECKHX 3a7ja4 MaTEMaTUYECKON HANPaBICHHOCTH.

DKOJIOTN4YECKOE BOCIIUTAHHUE:!

c(OpPMUPOBAHHOCTHIO 3KOJIOTUYECKOW KyJIbTYpbl, IMOHUMAHUEM BIIMSHUSA COLMAJIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHUEM



r00agbHOTO  XapakTepa  3KOJIOIMYECKMX IpoOjeM; OpHeHTalued Ha  IpUMEHEHHe
MaTeMaTU4YeCKUX 3HAHWN Ui pelleHus 3a7ad B 00JacTH OKpY’KAIOUIeH Cpelibl, IUIAHUPOBAHUS
ITIOCTYNKOB ¥ OLICHK! UX BO3MOKHBIX MOCIIEACTBUAN JUIsl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAyYHOTO MO3HAHHUA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU U OOLIECTBEHHON MPAKTUKH, TOHMMAaHUEM MaTEMaTHYECKON HAyKu Kak cpepsl
YEJI0BEUECKOMN NEATEIIBHOCTH, ITAOB €€ Pa3sBUTHUA U 3HAYUMOCTH IS Pa3BUTHUA LIUBUIN3ALUU;
OBJIAJICHUEM SI3BIKOM MAaTEMATHKH M MATEMaTHYECKOW KYJIbTYpOH KaK CpPEICTBOM II0O3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIATH NPOECKTHYKD M HCCIEAOBATENbCKYIO JEATEIbHOCTh
WHJUBUyaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMbI yueOHOro npeamera «MatemaTukay
XapaKTepU3yIOTCS  OBJAJEHHEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHLIMU  OCUCMBEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMU,  VHUBEPCAIbHLIMU — De2YIamMUEHbIMU
Oelicmeusimu.

1) Vuusepcanvhvle noznasamensmule oeticmeust, obecneyusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00yuarowmuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYICAoWe20 Mupa,
npuUMeHeHuUe 102UHeCKUX, UCCIe008AMeNbCKUX Onepayutl, yMeHutl pabomamso ¢ uHgpopmayuet).

bazoBbieniornyecKkueIeiCTBUSA:

® BBIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUN MEXAY TOHATHUSMHU; (OPMYJIIHPOBATH OINPEACIICHUS TOHSATHH;
YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(PUKALMU, OCHOBAHHUS 1 0000IIEHUS
¥ CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHMATH, (POPMYJIHUPOBATh U MPEOOPA3OBHIBATH CYXKACHHS: YTBEPAUTEIbHBIC H
OTpUIaTeNIbHbIC, EANHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABISTH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMOCBS3U U MPOTUBOPEUUs B (DaKTax,
JMAHHBIX, HAOMIOACHUSIX W YTBEPXKACHHSAX; IpeajiaraTb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

® JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ETYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3AKIIOUCHUH TT0 aHAJIOTHUH;

® IPOBOJUTH CAMOCTOSITEIEHO JOKA3aTEIbCTBA MATEMATHICCKUX YTBEPKICHUH (TIpsSMBbIC
M OT TMPOTHUBHOIO), BBICTPAUBATh ApPryMEHTALMIO, MPHUBOJUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BBIBOIBI;

e BEIOMpaTh Ccrocod pemeHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BeIOUpaTh Hanboee MOAXOISAMNN C YYETOM CaMOCTOSITENBHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBrlenccie1oBaTeILCKUEIEUCTBYS

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICIOBATEIIbCKUH  MHCTPYMEHT  TIO3HAHUS;
(dbopMyIIHpOBaTh BOIMPOCHI, (PUKCUPYIOLINE MPOTUBOpPEUHE, MPoOIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATHh THIIOTE3y, APTyMEHTHUPOBATH CBOKO IO3HIIUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIICIOBAHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa, sBICHUS, IIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0OBEKTaMH, SIBICHUSMU, TPOIIECCAMH;



CaMOCTOSITENILHO ~ (pOPMYIUPOBaTh OOOOIIEHUS W BBIBOABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIOCHMSI, UCCIICAOBAHMUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
PE3yIBTATOB, BBIBOJIOB U 000OIIICHMIA;

IMPOTrHO3UPOBATH BO3MOKHOC PAa3BHUTUC MPOLECCCA, 4 TAKKC BbIJIBUT'aTh ITPEATIOTIOKCHUA
O €TI0 pa3BUTUHN B HOBEIX YCJIOBUAX.

Pa6ora ¢ unpopmanueit:

BBIABIIATH AeUIUTHI MH(POPMALIMK, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETa HA BOIPOC U
JUIsl peLIeHUs 3a1a4H;

BbIOMpaTh MHGOpPMAIMIO U3 MCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIU3HPOBATH,
CHUCTEMAaTH3UPOBaTh U MHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPE/ICTaBICHUS;

CTPYKTYpUpPOBaTh HMH(OpMaIUIo, MpeICTaBIATh €€ B  pasiWyHbX (opmax,
WUTIOCTPUPOBATH IpauuecKy;

OLICHUBATh HAAEKHOCTh HMH(POpPMALMM IO CaMOCTOSTEIBHO COPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYyHUKAmMUBHbBIE OeliCMEUsl, 00eCneuusaom chopmuposaHHoCb
COYUATILHBIX HABBIKOG 00YYAIOUUXCAL.
Ob61eHue:

BOCTIPUHUMATh U (POPMYIIHPOBATEH CYXKIIEHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMU
OOMICHHUS; SICHO, TOYHO, TPAaMOTHO BBHIPaXaTh CBOK TOYKY 3pEHHUsS B YCTHBIX H
NHCEMEHHBIX TEKCTaX, AaBaTh IMOSICHEHHS 10 X0y PEUICHHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJTYYCHHBIH Pe3yibTaT;

B XOJ7Ie 00CYX/IEHUS 33a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMOil TeMbI, TPOOJIEMBI,
pemaeMoi  3aJa4yM, BBICKa3blBaTh MWJEH, HAICJICHHBIE HAa TIOUCK PELICHHUS;
COIOCTABIATh CBOM CYXKACHHUS C CYXKACHUSMH JAPYIMX YYaCTHHUKOB JIMAJOra,
0o0Hapy>KUBaTh pa3IMuMe U CXOJCTBO MO3UIHIA; B KOPPEKTHOH Gopme GpopMyInpoBaTh
Pa3HOTIACHS, CBOU BO3PAKCHNS;

NPECTABIATh PE3YJbTAThl PEIICHUs 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHNUS, POEKTA;
CaMOCTOATEIIEHO BBIOMpATh (hOpMaT BBICTYIUICHHS C YYETOM 3ajad NPE3CHTANUU U
0COOEHHOCTEH ayJUTOPHH.

CoTpyTHUYECTBO:

MOHMMATh U MCIOJB30BATh MPEUMYINECTBA KOMAaHIHOW M HHIWBUIYabHOW pabOTHI
Opyd pemIeHUuH Yy4YeOHBIX 3a/Jay; MPUHUMATh Ieb COBMECTHOW JIEATEIbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpenesiaTh BHUALI padoT,
JIOTOBapHUBaThCA, OOCYXJaTh TMpolecC U pe3ynbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIBKHX JTIOJICH;

y4acTBOBAaTh B TPYIIOBBIX (hopMax paboTel (0OCykaeHusi, 0OMEH MHEHUMN, «MO3TOBBIC
IITYpMBD» W WHBIC); BBIMOJHATH CBOI YacThb PabOTHI W KOOPJMHHPOBATH CBOM
JIEUCTBHS C IPYTUMH YJe€HAMH KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIHIA
MPOIYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHUMOICHCTBUSI.

3) YVuueepcanvnvie pecynamuenvie oeticmaus, 06ecneuusarm Gopmuposanue CMblCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:



COCTaBIIATh IUIaH, AJTOPUTM pEIIEHUs 3aJaud, BbIOMpPATh CIOCOO pELIeHHs C YyYETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH C yIETOM HOBOM WH(pOPMAIIHH.

CaMOKOHTpPOJIb:

e BJANETh HAaBBIKAMH I[IO3HABATEIBHON pEQIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, WX pPE3YyJbTAaTOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKHU, CaMOKOHTpPOJIA IIpOLEcca M Pe3ysibTara PEIICHHs MaTeMaTHYeCKOU
3a/1a4u;

® INPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPU PELICHHUH 3aa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, AAHHBIX, HaWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEIH;

® OIEHUBaTh COOTBETCTBHE pe3yJbTaTa LEIHM U YCJIOBHUSM, OOBACHATH IPUYMHBI
JIOCTHDKEHUSI WJIM HEJOCTHKEHUS Pe3yJbTaTOB JIE€ATEIbHOCTH, HAXOJUTh OLIMOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATHI

OcBoenne yueOHOro Kypca «Anredpa M Hadaja MaTeMAaTHYECKOTO aHan3a» Ha ypOBHE
cpeaHero o61mero oOpa3oBaHUs JOJKHO OOECIEYMBATH TOCTHKEHHUE CIICAYIOMMX MPEAMETHBIX
00pa30BaTEIILHBIX PE3YJIHTATOB:

10 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHSAMU: PALMOHAIBHOE U JEHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAS U
JecATU4Has ApoOb, MPOLEHTBHI.

BoimonHATe  apudMeTHyecKHe ONepaldud C PALUOHAJIBHBIMM U JIEHCTBUTEIBHBIMU
YHUCIIAMH.

BbImonHATe NpuOMMKEHHBIE BBIYMCICHMS, HWCIONb3Yys IpaBUIa OKPYIJIEHHS, [€1aTh
MPUKUAKY U OLICHKY pPe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh NOHATHUSMHU: CTENEHb C LIENBIM IMOKa3aTeseM; cTaHAapTHas gopma 3anucu
JEMCTBUTENILHOIO YMCiIa, KOPEHb HATypaJbHON CTENEHH; MCIOJb30BaTh MOAXOIAILYI0 (GopMy
3alMCH JEMCTBUTEIBHBIX YNCEN JUIsl PELUICHUs IPAKTUUECKUX 3aJa4 U IPEICTaBICHUS JaHHbIX.

OnepupoBaTh MOHSATHUSIMU: CHHYC, KOCHHYC M TAaHI€HC MPOU3BOJIBHOIO  YIJIa;
HCIOJIb30BATh 3aIMCh IPOU3BOJILHOIO YTJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUUECKUE (PYHKITUH.

YpaBHeHusI 1 HePaBEeHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKIECTBO, YPABHEHUE, HEPABCHCTBO; LIEJIOE, PALMOHAIBHOE,
HMPPALMOHAIIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BoinonHATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUUYECKHUX — BBIPAXKEHMM U peliarthb
TPUTOHOMETPUUYECKHE YPABHEHUS.

BrImonHATe npeobpa3zoBaHMs 1IENbIX, PAMOHANBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAJIBHBIX YPABHEHU U HEPABEHCTB.

IIpyuMeHATh ypaBHEHMs M HEPABEHCTBA IS PEILECHUS MATEMATHYECKUX 3a/1ad M 3a1ad U3
pa3nuyHbIX 00IacTel HAYKH U PeaIbHOM KU3HHU.



MogenupoBaTh peajlbHble CHUTyallUd Ha S3bIK€ aireOpbl, COCTABIATh BBIPAKECHHUS,
YpaBHEHHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJadyd, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCII0JIb30BaHUEM ammapara ajreopsl.

DYyHKUUH U TPAaPUKH

OnepupoBaTh NOHATUAMH: (PYHKIUS, CIIOCOOBI 3a1aHus (PYHKIMH, 001aCTh ONpEeIeHUs
Y MHO>XECTBO 3Ha4eHHUN (PYHKINH, rpaduK (yHKIMH, B3AUMHO 00paTHBIE PYHKIUH.

OnepupoBaTh HOHATUAMM: YETHOCTb M HEYETHOCTh (YHKUMH, HYJIH (YHKIHH,
IIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBathk rpaduku pyHKUKN AJi pellieHUs] ypaBHEHUH.

Crpoutb u uutaTh rpaduku JUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIMH, CTEIIEHHOMN
(YHKIMU C LIETBIM ITOKA3aTEeIEM.

Hcnonw3oBath rpaduku QyHKIUN Il UCCIEAOBAHUS IMPOIECCOB M 3aBUCHMOCTEH TIPHU
pelIeHNH 3a/1a4 W3 JPYyTruX y4eOHBIX MPEIMETOB M peallbHOW JKU3HU; BbIpaXkaTh (opMyJamu
3aBUCHUMOCTHU MEXY BETMYMHAMH.

Havana maTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh NOHATHAMH: IOCIEIOBATEIbHOCTh, apupMETHYECKass U TeOMETpHYecKas
MIPOrPECCHH.

OnepupoBath NOHATUAMU: OECKOHEYHO yObIBarolasi TeoMeTpUUecKasi Iporpeccusi, cymma
0eCKOHEYHO yOBbIBaIOIIEH reOMETPUIECKOI MPOrpecCu.

3agaBaTh [10CIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMM.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOTPECCUI I PEIICHUS PEaIbHBIX
3a/1a4 MPUKJIAJAHOTO XapaKkTepa.

MHo0kecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMH: MHOXKECTBO, OIEpallii HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JAJisl ONUCaHUs peabHbIX IPOLECCOB
U SIBJIIGHUH, IPU PELIEHNUH 3a7a4 U3 IpYTUX y4eOHbIX IPEIMETOB.

OnepupoBath NOHATUSIMU: OIIPENEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIBCTBO.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KoauyecTBo yacoB DJIeKTPOHHBIE
n/ | HamvmeHoBaHMepa3Je/iOB U TeMIPOrPaAMMBbI Bcer | KonrpoubHbiepad IpakTnueckuepad | (uMppoBbIE)
n 0 OThI OTBI o0pa3oBaTejibHbIEPeC
ypchI
1 MHOKeCTBa pallMOHAIBHBIX U ICHCTBUTEIBHBIX 14 1
gricell. ParoHnanpHbIeypaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpaduku. CTeneHs ¢ HelbM 6
MoKazaresaemM
3 ApudpmeTnieckuii KopeHb N—OW CTEIEeHH. 15 1
HppanmonansHbIeypaBHEHHS 1 HEPABEHCTBA
4 DopMyIBITPUTOHOMETPHUH. T pUrOHOMETpHUECKUEY 99 1
paBHEHUS
[TocnenoBaTensHOCTH U TIPOTPECCHH
[ToBTOpeHue, 060061IeHNE, CHCTeMaTH3alMA3HAHHHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 65 4 0




HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne

~

Temaypoka

Koaun4yecTBO 4acoB

Bc
ero

KoHnTpoJibHbIe
padoTbI

IIpakTHYeckue
padoTbI

Jarausy
YeHHUs

JJleKTpoHHbIenu G poBbIEOOPa30Ba
TeJbHbIepecypChl

MHOXecTBO, orepamuy Hal
MHOXecTBaMu. JlnarpamMmel
Ditnepa—Benna

Panmonanbaeie yucia.
OOBIKHOBEHHBIE U JECATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MIePUOINUECKHUE TPOOH

Apudmernueckue onepanuu ¢
palroHaIbHBIMU YUCIIAMH,
peoOpa3oBaHUs YUCIOBBIX
BBIPAYKECHHI

[Tpumenenue apoOeii u
MIPOLCHTOB AJIA pCHICHUSA
MIPUKIIAIHBIX 33714 U3 Pa3INuHbIX
OTpacJyiell 3HaHUM U peaIbHON
KHU3HU

[Ipumenenue apoOeii u
IPOLIEHTOB IS pELLICHUS
MPUKIIAIHBIX 33714 U3 Pa3INuHbIX
OTpacJiell 3HaHUM U peaIbHOU
KN3HU




JlelicTBUTENbHBIC YHCTIA.
Pammmonansaeie u
HppalHOHAJIbHBIC YKCIIa

ApudmeTrueckue oneparuu c
JNEHCTBUTENbHBIMU YHCIIAMU

[TpuGnmxEHHBIC BEIYUCIICHUS,
IIpaBUjIa OKPYIVICHUS, IIPUKUIKA U
OLICHKA pe3yJbTaTa BEIYUCICHUN

ToxnectBa u
TOXJI€CTBEHHBICTIPEOOpa30BaHUS

10

YpaBHEHNE, KOPEHbYPABHEHUS

11

Hepasenctso,
pElICHUEHEPaBEHCTBA

12

MetoauHTEpBaIOB

13

Pemenue nensix u 1poOHO-
palOHAIBHBIX YPABHEHHN U
HEPaBCHCTB

14

KonTponbhas pabora o teme
"MHoO»XecTBa paluOHAIBHBIX U
JEHCTBUTENBHBIX YHCET.
PanmonansHbieypaBHEHHS U
HEpaBEHCTB"

15

OyHKIUSA, CTIOCOOBI 3a/ITaHUS
¢bysnkuuu. B3aumuo oOpaTHbie

byHKIMN

16

I'paduk pynkiuu. O6mactb
OTIpeIeIeHUs] 1 MHOYKECTBO
3HaYeHUH (PYHKINH.




Hynudynkuuu.
[IpoMexyTKH3HAKOIIOCTOSTHCTBA

17

YérHble 1 HeUETHBIC(DYHKIIUU

18

CrerneHs C 1eTbIM [TOKa3aTeJIeM.
CrannmaptHas popma 3amnucu
JIEUCTBUTEIHLHOIO YHCIIa

19

Hcnonbp3oBanue moaxoasiieit
(hopMbI 3anTUCH ACHCTBUTEIBHBIX
YUCeJl JJIs1 pEUICHUS
MPaKTUYECKUX 3a]1a4 U
MPEJICTABIEHUS TAHHBIX

20

CrenenHast GyHKIUS C
HaTypaJIbHBIM U IIEJTBIM
nokazareyeM. E€cBoiicTBa 1

rpaduk

21

ApudmeTrnuecKHiKopeHbHATYpall
BHOWUCTENCHU

22

ApudpmeTrnuecKUiKopeHbHATYpal
BHOMCTEINECHU

23

CaoiicTBa apu(hMeTHIECKOro
KOpHS HaTypaJbHOH CTENeHU

24

CgoiicTBa apuPpMETHIECKOTO
KOpHSI HAaTypaJIbHOM CTEIEHU

25

JleiicTBus ¢ apupMeTHICCKUMHU
KOPHSIMU N—OH CTEeNeHH

26

JeticTBus ¢ apudMeTHIeCKUMU
KOpPHSIMU N—Oi1 CTENEHU

27

JeiicTBus ¢ apupMeTHICCKUMHU




KOpPHSIMU N—Oi1 CTENEeHU

JleiicTBus ¢ apupMeTHICCKUMHU

28 KOPHSIMH N—OH CTETNIEHH

29 Pemenue nppannoHaibHbIX
ypaBHEHUH U HEPABEHCTB

30 Pemenne nppanmoHaIbHBIX
YPaBHEHHUI U HEPABEHCTB

31 Pemenue nppannoHaibHbIX
YpaBHEHUH U HEPABEHCTB

32 Pewenne nppanuoHaIbHBIX
YPAaBHEHUI U HEPABEHCTB

33 CgoiicTBa 1 rpaduK KOpHS N-0H
CTCIICHU

34 CoiicTBa 1 rpaduk KOpHs N-0if
CTEIIEHU
KontponsHas pabota o teme

35 "ApudmeTnueckuiit KopeHb N—oi
creneHu. MppanvoHanbHbIe
yYpaBHEHHUS U HEpaBeHCTBA"

36 CuHyc, KOCUHYC U TaHTE€HC
YHCIJIOBOT'O apryMeHTa

37 CuHyc, KOCUHYC U TaHT€HC
YKCJIOBOIO apryMeHTa

38 ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHMCIOBOrO apryMeHTa

39 ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa

40 Tpuronomerpuueckas




OKPY’KHOCTb, OIIpEEICHUE
TPUTOHOMETPUUYECKUX (PYHKIIHM
YHUCJIOBOI'O apryMeHTa

Tpuronomerpuyeckas
OKPYXHOCTb, OIIpeJIeJICHHE

41 TPUTOHOMETPUUYECKUX (PYHKIIHHA
YHCJIOBOTO apryMEeHTa

4 OcCHOBHBIETPUTOHOMETpUYECKHED
OpMYJIbI

43 OcHoBHBIETpUTOHOMETpUYECKHED
OpMYJIBI

44 OcCHOBHBIETPUTOHOMETpUYECKHED
OpMYJIbI

45 OcHoOBHBIETpUTOHOMETpUYECKHED
OpMYJIBI

46 [IpeobpazoBaHHETPUTOHOMETPUYE
CKUXBBIpOKCHUN

47 [Ipeo6pazoBaHHETPUTOHOMETPHYE
CKMXBBIpaKCHUIN

48 IIpeobpazoBaHUETPUTOHOMETPUYE
CKUXBBIPaXEHUH

49 [Ipeo6pa3oBaHHETPUTOHOMETPHYE
CKMXBBIpaKCHUI

50 [IpeobpazoBaHHETPUTOHOMETPUYE
CKUXBBIPAXEHUH

51 PemieHneTpuroHoMeTpu4ECKUXYp
ABHEHUI

52 | PemeHHETPUTOHOMETPUYECKUXYP




aBHEHUU

53

PemieHneTpuroHOMeTpuYECKUXyp
aBHEHUU

54

PemeHne TpUroHOMETPUIECKUXYP
aBHEHUN

55

PemieHneTpuroHOMeTpuYECKUXyp
aBHEHUU

56

PemeHne TpUroHOMETPUIECKUXYP
aBHEHUU

57

KonrtponsHas pabota mo teme
"®opMyJIbl TPUTOHOMETPUH.
Tpuronomerpuueckue
ypaBHEHUS"

58

ITocnenoBaTeabHOCTH, CIIOCOOBI
3aJJaHUs IIOCIEAOBATEILHOCTE.
MOHOTOHHBIE
MOCJIEA0BATEILHOCTH

59

ApudmeTnueckas u
reoMeTpUYecKasl IpOrpecCuu.
Hcnonp30BaHne nporpeccuu s
pelIeHNs pealIbHBIX 3a]a4
MPUKIJIAJAHOTO XapaKkTepa

60

beckoneuno yosiBaroras
reoMeTpuYecKast Iporpeccusi.
Cymma 6eckoHeuHO yObIBaromei
TeOMETPUIECKON MPOrpeccuu

61

DopMyIacI0KHBIXIIPOLIEHTOB

62

DOopMyIacIOKHBIXITPOLICHTOB




O0001Ienre, CUCTEMaTH3 AU
3HAHMI 332 KypC anreOpsl U Hava

63 1
MaTeMaTHdeckoro aHaiausa 10
KJ1acca
64 HroroBasikoHTpoapHasspaboTa 1
O0001Ienne, CUCTEMAaTH3ALIS
65 3HAHMI 33 KypC anreOpsl U Haval 1
MaTeMaTHiecKkoro anaiauza 10
KJ1acca
OBIIEE KOJIMYECTBO YACOB IT10 65

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Anre0Opa u Havajna MaTeMaTHYECKOTO aHanu3a, 10 kiacc, yueOHUK st
0011e00pa30BaTeNbHBIX YUPEKAeHUH, 0a30BbIi U TPOoPMIbHBINA ypoBHU, C.M.
Huxonsckuii, M.K. Iloranos, H.H. Pemernukos, A.B. IlleBkuH,

IIpocsenienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anre0Opa 1 Hayana MaTEMaTUYECKOTO aHAIKM3a. Y HUBEPCAIbHBIN
MHOTOYpOBHEBBIN cOOpHUK 3a7au 10-11 kmaccel, yuebHOe mocodue st
obmmeoOpa3oBaTenbHbIX opranu3anuii, M.B. Smenko, C.A. [llectakos,

[IpocBemienune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU/

https://math-oge.sdamgia.ru/



