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MOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHaJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHIApTa CpPeIHEro oouiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JHUYHOCTHOIO M IIO3HABATEILHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJA N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOIO aHAIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapliei LIKOJIbl, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOecledynBaeT
UHCTPYMEHTAJIbHYIO 0a3y s M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (OPMHUPYET JIOTHUECKOE U aOCTPAaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HEOOXOIMMOM JJIsi OCBOCHHUSI KypCOB WH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax naHHOro Kypca ydaiuecs OBJIaZIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpas (POpMyJIMPYET CBOU JOCTHKEHHSI B MaTeMaTHUeCKOH (opme.

Kypc anreOpbr 1 Havam MaTreMaTHYECKOTO aHAJM3a 3aKJIa/(bIBA€T OCHOBY JUIS YCIICIIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XHWMHUH, OWOJIOTHH, TIOHNMAHUS OCHOBHBIX TEHICHIMNA
9KOHOMHUKHU M OOLIECTBEHHOMN >KHU3HHU, MO3BOJIET OPHUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XM3HU. B Toxe
BpeMsl OBIIQJICHUE a0CTPAKTHBIMH U JIOTUYECKH CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEP)KICHHUS,
UCIMOJIb30BaTh 00OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTHUYECKOE MbIIUICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKOro
aHalM3a B CTapIICH IIKOJIE YYalluecs MOJY4YaroT HOBBIM ONBIT PEHICHUS MPHUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUS ~MaTEMAaTHYECKHX MOJENEeW peaNbHBIX CUTyalliii |
UHTEpIpeTallid TOJYYEHHBIX pPELIeHUH, 3HAKOMATCS C TNpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE UM B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHYECKUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc oGnamaer 3HAUMTENFHBIM BOCHHTATEIEHBIM MOTEHIIMAIOM, KOTOPBIH peaTn3yeTcs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOLMI (HOPMUPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS,
Tak M 4epe3 cHenuduky ydyeOHOM JesATeNbHOCTH, TpeOyIolel CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEILHOW KOHIEHTpAlMd BHUMAaHHUS H  OTBETCTBEHHOCTH 32
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYeCKOTO aHalu3a JIEKUT
JeSITebHOCTHBIN MPUHLUI 00y4EHUs.

Crpykrypa Kypca «Anredpa u Hauyajga MaTEMaTUYECKOTO aHaJIM3a» BKIIIOUAET CIEAYIOIINe
coJiepKaTeNbHO-METOIUYecKue JHHUU: «Yucma W BeUUCIHeHUs», «DyHKIUM U TpaduKny,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTH4yeckoro aHaiausza», «MHOXECTBAa U JOTHKay.
Bce ocHOBHBIE cojepKaTenbHO-METOIMYECKUE JIMHUM U3Yy4YaroTCsl Ha MPOTSDKEHUH JBYX JIeT
oOy4YeHHsI B cTaplieid MIKOJIe, eCTECTBEHHO IOMOJHSIS IPYT Jpyra M TOCTEIIEHHO HACHIIIAsCh
HOBBIMH TeMaMH | pa3aenamu. JIaHHBIH Kypc SBISIETCS WHTETPATHBHBIM, MOCKOJIBKY
oObenuHseT B ce0e coiepKaHHE HECKOJIbKMX MaTeMaTHUYeCKUX JUCLUIUIMH: anredpa,
TPUTOHOMETpPHS, MATEMaTHUECKUI aHau3, Teopus MHOXKeCTB U Ap. [Io Mepe Toro kak ydaruecs
OBIIQ/ICBAIOT BCE 0OoJiee MIMPOKUM MAaTEMaTHYECKHM allapaTroM, y HHX [OCIeI0BaTeIbHO



dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPEeaJbHOU
CUTyalliu, NMPUMEHITh 3HAHUs, MOJyYeHHbIE B Kypce «Anrebpa W Hayalla MaTeMaTHYECKOTO
aHau3a», IS PEIIeHUS CaMOCTOSITEIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajaduu, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHbBIN PE3YIIbTAT.

CognepxxarenpHO-MeTOIMUYECKass  JUHUSA  «Yucna W BBIYMCIIEHUS» — 3aBEpIIAeT
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcs (GOpMUPOBAHUIO MPOUHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIOJIB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JEMCTBUTENIBHOIO YHWCJA, YMEHHUE pPALMOHAIBHO BBIOJHATh JACHCTBUS C HHUMH, JENaTh
OPUKHUIKY, OIIGHWBaTh pe3ynbTar. OOydaromecs TMOJNy4arOT HAaBBIKM —HPUOIMIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAHHBIMH B CTaHIAPTHOH Qopme,
UCIIOJIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUMN.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcs Ha MPOTSHKEHUU BCEro OOydeHHs B
CTaplled WIKOJIE, IIOCKOJIbKY B KaXJIOM pas3fene IporpaMMbl IPEIyCMOTPEHO pelIeHUe
COOTBETCTBYIOIIUX 3aAa4d. OOyyaromuecs oBJIaJIeBalOT PA3IMYHBIMA METOJIaMU PELICHUS LIETIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTaPUPMUUECKUX U TPUTOHOMETPUUYECKHIX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe yMEHUs UCIIONb3YIOTCSA MIPU MCCIIEJOBAaHUU
(GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHUE
HanOOJBIINX W HAUMEHBINNX 3HaUeHWH (yHKIMU. JlaHHas conepKaTerabHas JIMHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJIbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKECHMM, a Takke
BBIPOKEHUH, COAEPKAIIMX CTENEeHU U JorapudMmbl. brarogapss nM3ydeHUIo anredpamyecKoro
MaTepuaia MpoUCXOIUT JalbHENIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIbHBIMHU
dbopMamu, peaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX M €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U TpaduKM» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3a1a€T IOCIEJ0BaTEIbHOCTD
u3ydeHuss wmarepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, JorapudMuveckol u
TPUTOHOMETPUUECKUX (PYHKUMNA, MX CBOWCTB M TIpadUKOB, HUCHOJIb30BaHUE (DYHKUMHA Ams
peleHns 3a1ad U3 JAPYruxX y4eOHBIX NMPEAMETOB U PEalbHOM >KU3HM TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH W HepaBeHCTB. [Ipu sTom Oombinoe
BHUMaHue yjensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIENOBaTh IMOJy4YEHHbIE (QYHKIUH, CTPOUTH HX TpaduKu.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJIAIOIIMX  BBIpaKaTh 3aBHUCHUMOCTH MEXJIYy BeJIMYMHAMH B pa3nuyHOi  dopme:
aHAJTUTUYECKOM, Trpaduyeckoil U cloBecHOM. Ero wusydeHwe CcrnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMIEHMI0O H  KOHKPETH3allWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxarenbHast nuHusa «Hadana maTeMaTHYeCKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
paciIMpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHbBIX 00yJaromumes, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh MUCCIIEIOBATh U CTPOUTH Ipaduku GyHKIUHN, OPEAENsATh UX
HauOOJbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIoMaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKpPBHIBAET HOBBIE
BO3MOXXHOCTH IOCTPOEHHSI MaTeMaTHYECKUX MOJEe pealbHbIX CHUTyallli, HaX0KIeHUus



HAWIY4IlEero penieHusl B NPUKIATHBIX, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKHX, 3a/ayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaJIh3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOopMaNbHO-JIOTHYECKOTO UM KPEATUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHHI pPacro3HABATh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U ucKyccTBe. OOyuaromiuecss y3HAIOT O
BBIIAIOIIUXCSl pe3yJibTaTaX, MOJYyYEHHBIX B XOJE pa3BUTHUA MaTeMAaTUKU KaK HAayKd, M HUX
aBTOpax.

ConepxarenbHo-MeToanuecKas JuHUs «MHOXKECTBa U JIOTUKAa» B OCHOBHOM IOCBSAIIICHA
3JIeMEHTaM TEOPUU MHOXKECTB. TeOopeTUKO-MHOKECTBEHHbBIE MTPEICTABICHHS IPOHU3BIBAIOT BEChH
KypcC LIKOJIBHOW MaTEeMaTHKU U IpeiaraloT Haubosee YHUBEPCATIbHBIN S3bIK, 00bEIUHSIIOIIUI
BCE pas3lenbl MaTeMaTUKH M €€ MPUJIOKEHUM, OHU CBS3BIBAIOT PAa3HBIE MAaTEMAaTHUYECKUE
JUCIUIUIMHBL B eAWHOe Ienoe. [loaToMy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHHMATH
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMaTWKH U HCIOJb30BaTh €ro s
BBIPAXXEHUS CBOUX MBICIICH.

B kxypce «Anrebpa u Havajga MaTeMaTUYECKOTO aHAIIM3a» MPHUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTEeMAaTHYECKOTO MOJICIIMPOBAHUS, KOTOPHIC MPU3BAHBI CPOPMHUPOBATH HABBIKK ITOCTPOCHUS
MoJieJiel peallbHbIX CUTYAallUid, UCCIIEOBAHMS 3TUX MOJeNIel ¢ TOMOIIBIO ammapara aareopsl 1
MaTEeMaTHUYECKOTO aHalu3a M MHTEPHpPETAluu TOJYyYeHHBIX pe3yibTaToB. Takue 3amaHus
BIUICTEHbI B KaXJbIH M3 pa3/eNiOB MPOTPaMMBbI, MOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCTIONIB3YETCSI JJISL PEIICHUS TPUKIATHBIX 3a1ad. [Ipu pereHnn peaabHbIX MPAKTHICCKUX 32124
yuamigecsi — pa3BUBAIOT  HaONIOAATENbHOCTh,  yYMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbcs, HMCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOIeMy.
JesatensHOCTh 1O (DOPMHPOBAHHWIO HABBIKOB PEHICHHUS MPUKIAJHBIX 3a7ad OPraHU3yeTcs B
IIpOLIECCEe U3YUYEHUS BCEX TEM Kypca «Airedpa u Havajga MaTeMaTUYECKOrO aHAIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM miiaHe Ha u3ydeHue Kypca anreOpbl M Hadall MaTeMaTUYecKOro aHaiau3a Ha

0a30BOM ypoBHE OTBOAMTCS 2 yaca B Hexemo B 10 kmacce u 3 vaca B Henmenmio B 11 kiacce,
BCETO 3a JiBa roja o0yuenus: — 170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia 1 BLIYHCTEHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECSITHYHBIE JAPOOH, MPOICHTHI, OECKOHEUHBIE
nepuoAndeckue Apobu. ApudmMeTudyeckue Omepanud ¢ PalUOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHWid. [IpumeHeHune apoOel W MPOIEHTOB IS pElIeHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U PEAIbHOW KU3HHU.

JleiicTBuTenbHBIC YHCIa. PalmoHATBHBICE M WPpAllMOHAIBHBIC YHCIa. ApHpMETHUECKUE
oTrepaiuu ¢ AeUCTBUTEIbHBIMU YuclaMu. [IpuOamkEéHHbIE BBIYMCICHUS, IPABHUIA OKPYTIICHUS,
MPUKUIKA U OI[EHKA pe3yJIbTaTa BEIYUCICHHM.

Crenens ¢ nenbiM mnokasarenem. CtangaptHas ¢opMa 3amucy JEHCTBUTEIHLHOTO YHCIIA.
Hcnonp3oBanne mOAXonsmied (GopMBI  3amucHd  JCHCTBUTENBHBIX YHCET IS PEIICHUS
MPAKTUYECKHX 33724 U MPEJCTaBICHUS JaHHBIX.

ApudmeTndecknii KOpeHb HaTypalbHOU cTemeHu. [leiictBus ¢ apudmernyecKkuMu
KOPHSIMH HATypaJTbHOW CTCTICHH.

CuHyc, KOCHHYC ¥ TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA

TosxecTBa U TOXKIECTBEHHBIE MPEOOPa30BAHUS.



[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHUYECKHE
bopmyIbI.

VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHMe HepaBeHCTBAa. Meroa
MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPAaBHEHHUI U HEPABEHCTB.

Pewienne nppaniuoOHaIbHBIX YPAaBHEHUN U HEPAaBEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHrnEe ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX 3a7ad U 3a1ad u3
pasInYHbIX 00J1acTe HAyKU U pealbHON )KU3HH.

DOyHKUUH U rPadpuKu

Oyuk1us, crocodsl 3ananus Gynkmun. I'papux Gyaxnun. Bzanmuo oOparHsie GyHKINN.

OO6nacth onpeaeeHnss ¥ MHOXKECTBO 3HaueHnd GyHkuuu. Hymu ¢ynknuu. [ITpomexyTku
3HAKOIOCTOAHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU.

Crenennass GpyHKUIMS ¢ HATypalbHBIM M IEJNBIM TOKaszareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETICHU.

Tpuronomerpuyeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (YHKLUH
YKCIIOBOTO apryMeEHTa.

Hayana maTemMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHMsl  IOCieoBaTeIbHOCTEH. MOHOTOHHbBIE
II0CJIEZI0BATEIBHOCTH.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeuHo — yObiBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
@®opmyina CIOXKHBIX MPOLEHTOB. Vcrnonbp3oBaHUe MPOTPecCUM JJIsl PEIIEHUs pealIbHbIX 3a1ay
IIPUKIJIATHOTO XapakTepa.

MuoxecTBa H JIOTHKA

MHoxecTBO, omnepanuu Haj MHOecTBamH. [{uarpammbl Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arlnapara Jjisl OMHCAHUS pealbHBIX MPOLECCOB M SIBJICHUM, MpH
pELIeHUHN 3a/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYHMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIETBIX YACEN.

CreneHsb ¢ pallMmoOHAIBHBIM ITOKa3areneM. CBONCTBA CTETIEHH.

Jlorapudm yucina. JlecaTnyHblie U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHusI U HepaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl TUHENHBIX ypaBHEHMH. PelieHue NpuKiIaaHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUN, CUCTEM W HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKHX 3a1ad U
3a[a4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHON >KU3HU.

DyHKIUHN U TPadUKH



Oynaknusa.  [lepuogmveckue  dyHkumu. [IpoMexyTkKu  MOHOTOHHOCTH  (DyHKIHH.
MakcumymMbl 1 MUHUMYMbI (QyHKIuU. HambGonbliee W HauMeHbIIee 3HAUY€HUE (DYHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpapUKU.

[TokazarenbHas u Jorapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUN U TMHEWHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX YyUeOHBIX MPEAMETOB U pealbHON KHU3HU.

Hayana maTemMaTH4yeckoro aHajaimsa

HenpepoiBable pyHKIMU. MeTO MHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBonnas GpyHkiuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHOM.

[TpousBoaHbie 31eMeHTapHBIX GYHKIUH. DOpMyNbl HAXO0XKACHUS MPOU3BOJHOM CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[TpuMeHeHne MPON3BOIHON K UCCIETOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTD M 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHrne NPOM3BOMHOM I HAaXOXKJICHHUS HAWIY4lIero pPEHIeHUS B MPHUKIAJAHBIX
3aja4ax, JJIs ONpeieJICHHs] CKOPOCTHU MPOoIecca, 3aJaHHOr0 GOpMYIION WK rpauKOM.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuidi M (QU3MUECKUil cMbIcI. Brpluncienune wWHTErpana 1o
dopmyne Herorona—JleltOHua.

IHJIAHUPYEMBIE PE3YJIbTATDBI

OcBocnne y4yebHOrO npeamera «MaTemaTukay JIOJDKHO OOECIedMBaTh JIOCTHIKCHHE Ha
YpPOBHE cCpenHero oO0imero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpEeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yNbTAThl OCBOEHHUS MpOrpamMmbl yueOHoOro mnpenmMera «MaTemaTHKa»
XapaKTEepU3YIOTCSI:

['paxxaHCKOE BOCIIUTAHUE:!

Cc(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MO3UIMM OOYy4aroUlerocss KakK akTHUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMSI PA3JIMYHBIX CTPYKTYp, SBIEHUI, MpOIEenyp TpakJaHCKOTro oOuiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJEHCTBOBaTh C COLMAJIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTAaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’kIaHCKON MIEHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HaCTOALIEMY pPOCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSAM
POCCUICKUX MaT€MaTUKOB M POCCHUMCKONM MaTeMAaTHYECKOM HIKOJIBI, K MCIOJb30BaHUIO ITHX
JOCTHKEHUH B IPYrUX HayKaxX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKU U JEATEIbHOCTHIO YUYEHOT0; OCO3HAHHEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYIYIIETO.

DcTeTn4ecKoe BOCIIUTAHUE!



JCTETHMYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYash ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pELICHUH, pPacCyXIECHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTHYECKUM aCIEeKTaM Pa3IMYHbIX BUOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a XU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA, PEryisipHas (usmueckas
AKTUBHOCThH); (PU3MYECKOr0 COBEPIICHCTBOBAHUSA, MPU 3aHATUSAX CIIOPTUBHO-03A0POBUTEIHLHON
JESTENIbHOCTBIO.

TpynoBoe BocMTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBbIM
chepam mpodheccuoHANBHON AesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€ MPHIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIC IIJIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha TPOTSHKEHUHM BCEH J>KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEIIeHNU IPAKTHUECKUX 3a/1a4 MAaTEeMaTUYECKOW HAIlPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTHIO HKOJOTHYECKOW KYyJIbTYPHI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
HYKOHOMHYECKUX TPOIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHON Cpelbl, OCO3HAHHWEM
I00ANbHOTO  XapakTepa JKOJOTMYECKHX MpoOJieM; OpUEeHTalledl Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUW IS pelieHHs 3a7ad B 00JIacTH OKPYXKAloUle cpelbl, MIIaHUPOBAHUS
MOCTYIKOB M OIICHKH UX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPY>KAIOLIEH CPEIBI.

LleHHOCTH HAYYHOTO MTO3HAHMS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHHMMaHUEM MAaTeMaTU4YECKOW HAyKH Kak c(epbl
YeJIOBEYECKON JESATENbHOCTH, ITAMOB €€ Pa3BUTUS W 3HAUMMOCTH JIJISl PAa3BUTHUS IMBUIIM3AINM;
OBJIQICHUEM SI3BIKOM MAaTEeMAaTUKH M MaTEeMaTHYEeCKOH KYJIbTYpOH KaK CpPEJACTBOM IO3HAHHS
MHUpa; TOTOBHOCTBIO OCYHIECTBISTH IPOEKTHYIO M  HCCIEIOBATEIbCKYIO JIeSTENbHOCTh
WHAWBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTPaMMBI YUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBbHBIMU  HO3ZHAGAMENbHbIMU  Oelicneusmu,
VHUBEPCANLHIMU — KOMMYHUKAMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — PecyIsimUEHbIMU
OelicmeusIMu.

1) Vhusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYEcco8 00yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUSL OKPYICAIOUe20 MUpa;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBrle mornueckme AeMCTBHUS:
® BBIBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATUAMHU; (OPMYJIUPOBATH OTPEICIICHUS TOHSITHI;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIaCCH(DHUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh W TMPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIC U
OTpHILIATENIbHBIE, €TUHIUYHBIC, YACTHBIE U O0IIUE; YCIOBHBIE;



BBISBIISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (paKTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpelylaraTb KPUTEPUHM JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, NEAYKTHBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHHM, YMO3AKJIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IpsiMble
U OT TMPOTUBHOIO), BBICTPaUBaTh APryMEHTAIMI0, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

BBIOMpATh CIOCO0 pemeHus y4eOHOM 3aha4yn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAUIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KPUTEPHUEB).

bazoBrie ncciaegoBaTenbcKyue ASHCTBUS:

UCTIOJIB30BaTh  BONPOCHI  KAaK  HUCCIENOBATCIbCKUH  WHCTPYMEHT  TIO3HAHUS;
dbopMyIUpOBaTh BOMPOCH], PUKCUPYIONTUE TPOTUBOPEUHE, MPOOIEMY, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHIO,
MHCHHE;

MIPOBOJMTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIA OSKCIIEPUMEHT, WCCICAOBAHUE I10
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OObeKTa, SBJICHHUSA, Ipoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIYy 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMU;
CaMOCTOSITENIbHO  ()OPMYJIMpPOBAaTh  OOOOIIEHWUS M  BBIBOABI IO  pe3ybTaTaM
POBEEHHOTO HAOIOCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOIYUYECHHBIX
pe3ybTaTOB, BBIBOJIOB U 000OIICHUIA;

MIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE MIPOIIECCa, & TAKKE BBIIBUTATH MPEATIOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanueii:

BBIABJIATD Z[e(l)I/IHI/ITI)I I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOILI/IMI)IX AJi1 OTBETA HAa BOIIPOC U
JUISl pELLICHNUS 3aa4H;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB Ppa3JUMYHBIX THUIIOB, aHAJIUW3HUPOBATH,
CHCTEMaTH3UPOBaTh U HWHTEPHPETUPOBATh MH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUpOBaTh HMH(OpMaIMIo, TMpeaCTaBIsATh €€ B Pa3IMYHbIX (opmax,
WTIOCTPUPOBATH TpapuuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK 10 CAMOCTOSTEIBHO CHOPMYIMPOBAHHBIM
KPUTEPUIM.

2) VHusepcanvhvle KOMMYyHUKAmMuUGHblE Oelicmsus, 06ecneuusarom c@hopmuposanHoCmsy

COUUAJIbHBLIX HABbLIKOB 06)/"[61}01/[41/[)(0}1.
Oo1exHue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMH U LENSAMHU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpAaXaTh CBOI TOYKY 3pEHUS B YCTHBIX M
MIACbMEHHBIX TEKCTaX, 1aBATh MOSICHEHUS 110 XOAY PELIEHUs 3aa4l, KOMMEHTHPOBATh
MIOJIyYEHHBIA pE3yibTarT;

B X0JI€ 00OCYK/IEHHsI 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMON TeMBI, IPOOJIEMBI,
pemraeMoOM  3a1a4yM, BBICKa3bIBaTb UJECH, HAIEICHHbIE Ha IIOUCK PpELICHUs;
COIOCTABJIATh CBOU CYXKJIEHHUS C CYXKICHHUAMH JPYIMX YYaCTHUKOB JIHAJIOTa,



0OHapy>XMBaTh Pa3InuMe U CXOCTBO MO3UIINIA; B KOPPEKTHOH Popme GpopMyInpoBaTh
pa3HOTJIaCHs, CBOU BO3PAKEHUS;

NPECTaBIATh PE3YJIbTAThl PEIICHHS 3a]1a4, SKCIIEPHUMEHTA, UCCIICIOBAHUS, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHHUS € Y4ETOM 3a4ay IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

IOHUMAaTh M MCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHON M MHIMBUAYaAJIbHOW pabOThI
IOpU pelIeHUuH Y4YeOHbIX 3aJay; IPUHUMATh IeJlb COBMECTHOM JesATEeIbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIBI PadoT,
JIOTOBAapHUBATHCS, OOCYKIATh IPOLECC M pe3yabTaT padoThl; 0000IaTh MHEHUS
HECKOJIBKHX JIIOACH;

y4acTBOBAaTh B IPYMIOBBIX (hopMmax paboThl (00CyKaeHUsI, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U MHBIE); BBINOJHATh CBOI YacTb pPabOTbl U KOOPAMHHPOBATH CBOU
JeMCTBUSA C IPYTMMU YI€HaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOEr0 BKJIaa B 00U
IPOAYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CMbiCilo8blx
VCMAHOBOK U HCUZHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranu3zanus:

COCTaBJISITh IUJIaH, AITOPUTM pEIICHUs 3aJa4H, BBIOMpaTh CIOCOO pelieHus ¢ y4EToMm
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTpOIb:

BJIQJICTh HABBIKAMHU II03HABATENBHOW peIeKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pe3yNlbTaToB; BIAJETh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKOi
3a/1a4i;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH IPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HalJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBAThb COOTBETCTBHE pe3ysbTaTa LEJIW U YCIOBUSAM, OOBSACHATH MPUUUHBI
JOCTMDKEHUSI WJIM HEIOCTUIKEHHUS Pe3ylbTaTOB JIEATENbHOCTH, HAaXOAWTh OILUOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOro Kypca «Anredpa W Hayala MaTeMaTUYECKOTO aHadn3a» Ha YpPOBHE
cpenHero obmiero oOpa3oBaHus JAOKHO 00€CNeurBaTh JTOCTIXKEHUE CIEIYIOMIMX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucaa 1 BIYMCTIEHUS

OnepupoBaTh MOHATHSIMH: paIlOHATBHOE M JEHCTBUTENHHOE YHCIO, OOBIKHOBEHHAS U
JeCATUYHAS P00k, TPOILICHTHI.

BeimonHAT  apudMeTHYECKUe Omepaluud ¢ PAHuOHATBHBIMH W JCHCTBUTEIHLHBIMHU

YUCIaMHU.

BoimonHATe npuOIMKEHHBIE BBIYMCICHHS, HCIOJB3YS IpaBWia OKPYIJIEHUs, JeNaTh
MIPUKHJIKY U OLICHKY p€3yJIbTaTa BIYMCIICHMI.



OnepupoBaTh MOHIATUSIMH: CTEMEHb C LIEJBIM MOKa3aTeNieM; cTaHAapTHas Gopma 3amnucu
NeHCTBUTENIFHOTO YKCIIa, KOPEHb HATYPaJbHOM CTENEHH; HCIIOJIb30BaTh MOAXOIAIIYI0 (opMy
3anMcy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs TPAKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC M TaHIE€HC MPOU3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUEe (QyHKIUH.

YpaBHeHusI U HEPaBEeHCTBA

OnepupoBaTh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; 1IE€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BemonusaTe  mpeoOpa3oBaHusT — TPUTOHOMETPUYECKHUX — BBIPQXKEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BrImonHATh npeoOpazoBaHus IEbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIHOHATIBHBIX U HPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS] U HEPABEHCTBA ISl pPELICHHs MaTeMaTUYeCKUX 3a/ad U 33134 U3
Pa3IMYHBIX 00JIACTeH HAYKU U pealbHON KHU3HH.

MopnenupoBaTh peajbHblE CHUTyallud Ha S3bIK€ aireOpbl, COCTaBIATh BbIPAXKECHMUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIEI0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapaTa aareopsbl.

DyHKIUHN U TpaPUKH

OnepupoBarh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHus (PYHKIIUU, 00IACTh OMPECIICHUS
¥ MHOKECTBO 3Hau€HUH (yHKIMH, TpaduK QYHKIINH, B3AUMHO OOpaTHbIE (PYHKIIUU.

OnepupoBarh MOHATUSMHU: UYETHOCTH M HEUYETHOCTh (QYHKIUH, HyIH (QyHKUIUH,
IIPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBate rpadukn GyHKIMNA A1 pelIeHUs] yPaBHEHUH.

Crtpouth U ymuTaTh rpaduku JUHEHHOW (QYHKIMU, KBaAPATHUHON (PYHKIIMH, CTEIEHHON
(GYHKINH C LIEIbIM TTOKa3aTeNIeM.

Hcnons3oBare rpaduku GyHKIUN I HCCICIOBAHUS MPOIECCOB M 3aBHCHMOCTEH TIpU
pelIeHny 3a/1ad U3 APYTUX y4eOHBIX NMPEAMETOB U PEaJbHOM KM3HM; BBIpaXaThb (popmynamu
3aBUCUMOCTHU MEXIY BEIMUNHAMH.

Hauvana maTemMaTnueckoro anajamsa

OnepupoBaTh MOHATHUSMH: IOCJIEI0BATEIbLHOCTb, apU(pMETHUecKas U TeoMeTpuyecKas
IPOrPECCHUHU.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOLIasi FeOMeTpUYecKasi MPOrpeccusi, cymma
0eCcKOHEUHO yObIBaroIIel reOMeTPUYECKON MPOTPECCHH.

3aaBaTh OCIEI0BATENbHOCTH PA3INYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN M MPOrPECcCHil AJis pellleHusl pealibHbIX
3a/1a4 MPUKJIIAJHOTO XapakTepa.

MmuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONEpPAIH HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /Il ONUCaHUs peallbHbIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIBCTBO.

11 KJIACC

Yucsa v BbIYUCTICHUSA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, IL€J0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA IPOCTHIE MHOXKHUTENN AJIs PELIEHUS 3a1ad.

OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAILHBIM [TOKA3aTEJIEM.



OnepupoBaTh NOHATUAMMU: JIOTapu(pM UUCIIA, TECITUYHBIE U HATYPAJIbHBIEC JIOTapU(MBI.

YpaBHeHHUsS M HEpaBEHCTBA

[IpumMeHsATH CBOICTBa CTENEHW JJsl TNPeoOpa3oOBaHMs BBIPAKECHUH; ONEPUPOBATH
NOHATHAMM:  II0KA3aTEIbHOE YPAaBHEHME W HEPABEHCTBO; pPEIIATh OCHOBHBIC  THIIBI
IIOKAa3aTeNbHbIX YPABHEHUH U HEPABEHCTB.

Bremonuate mpeoOpa3oBaHusi BBIpaKEHHUH, coIepKalluxX Jorapu(Mbl; OIEPHUPOBATH
HNOHATUSAMH: JIOTapU(MHUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts perieHns NpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pElLIeHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPABHEHUH JJIsl pELICHUS IPAKTUYECKUX 3a/1a4.

Haxoauts pemenus NpocTelnX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peaibHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 3aJ1a4M, UCCIIEN0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSAMH: MEpUOANYECKas (YHKIUSA, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHH, HAHOOJbIEE W HAaUMEHbIIEEe 3HAuCHHsS (YHKIUH Ha
IPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 33 JaHHOH rpa)uKoM.

OnepupoBaTb  NOHATHAMHU:  rpaduKH  [OKa3aTeIbHOM,  JorapupMuyeckod  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPJUHATHOM TNIOCKOCTH M MUCIOJIh30BATh
JUIsl pEIIEHUs] YPaBHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapUKd JUHEWHBIX YpaBHEHUH u
MCIIOJIb30BAaTh UX Ul PEILIEHUS CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QYHKUUSA;  MPOU3BOAHAS  (PyHKIUM;
MCIIOJIb30BaTh T€OMETPUUYECKUI U PU3NUECKHUI CMBICI TPOM3BOIHON IS PELLIEHUS 3a/1au.

HaxonuTte npou3BoJHBIE 3JIEMEHTapHBIX (YHKIMM, BBIUUCISATH HMPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOM3BOJAHYIO M MccieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYUILEro pEelIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMHYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpai; MOHUMATh N€OMETPUUYECKUHA U
(bu3nyecKuil CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hble 35ieMEHTapHbIX (YHKIMI; BBIYUCIATH MUHTErpai Mo Gopmyie
Herorona—Jleitbnuna.

Pemate mpukiagHble 3a/1a4M, B TOM YHCIIE COLMAIBHO-IKOHOMHUYECKOTO U (PU3HUECKOTO
Xapaxkrepa, CpeICTBAMHA MAaTEMATUYECKOT0 aHAJIA3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 1\/21;12::361:::;5[1){1111; ZI:I?:EZHII)’I; I:IOHaJ'IBHLIe 14 1 bubmorexa HOK
A et https://m.edso0.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiun U rpaduku. CTeneHs ¢ HelbiM 6 bu6nunoreka [IOK
[IOKa3aTelIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHHU. 18 9 bubnnorexka HOK
HppanmoHaibHble ypaBHEHHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
(o)
4 T (I)/Ilj“h(/)[IZJ(ZII:/:GT nu. TpUroHoMeTpuuecKue 22 1 bubmorexa HOK
p pHu-Ip p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUH 5 bubmorexa HOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 3 1 but6mmoreka [IOK
3HAHWHI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
CreneHs ¢ palMoHaIbHBIM MTOKA3aTEIEM.
1 [TokazarenspHas pynkuus. [lokazarenpHbie 12 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerprudeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTpruiecKue 9 1
HEPaBCHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5 WNHuterpain u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie yucna 6
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
] Tema ypoka Harta uugposbie
n/m Bcero Kourtpoubnbie IIpakTuyeckue
u3yueHusi  oOpasoBaTesbHbIE
padoThI padoThI
pecypcsbl

MHoXecTBO, Onepaluy HaJl MHOXECTBaMHU Bubmmorexa IOK

1 > oniepatt 8 ' 1 https://m.edso0.ru/746d5d
Huarpammsl Ditiepa—BenHa ce
Pammmonansueie ynciaa. OOLIKHOBEHHEIE U bubnunoreka LIOK

2 JIeCATHYHBIC IPOOH, TIPOLICHTHI, OECKOHEYHBIC 1 https://m.edsoo.ru/be8880
NePUOANYECKHE TPOOH 93
Apudmerndeckre onepanum ¢ Bbu6mmotreka [JOK

3 palMoHaIbHBIMU YHCIIaAMH, TPEOOpa3oBaHUs 1 https://m.edsoo.ru/4d7f95
YHCIIOBBIX BbIPAXKEHUN fe
[Tpumenenue apoGeit ¥ NPOLEHTOB IS bubmuoreka [IOK

4 pelLIeHus MPUKIIaTHBIX 33/1a4 U3 Pa3INIHBIX 1 https://m.edsoo.ru/44dd10
oTpacieil 3HaHUH U peabHOM KU3HU 46

5 Cmapmosas ouaznocmuyeckan paboma 1
JleicTBuTenbHbIE ynciia. PaimonanbHbIC U bubnmorexa LOK

6 o 1 https://m.edsoo.ru/2f36a3
UppaluoHaIbHbIE YHCIIa 6f
ApudmeTnueckue onepanuu c bubmorexa LIOK

7 pv patl 1 https://m.edsoo.ru/a97al12
JNEeNCTBUTENbHBIMH YUCIaMU 49
[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHUIIa bubmuoreka [IOK

8 OKpPYTJICHUS, PUKHJIKA U OLIEHKA pe3yabTaTa 1 https://m.edsoo.ru/cb723f

BEIYHCIICHUN

bd



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/cb723fbd

ToxnecTBa U TOXK/IECTBEHHBIE

bubnunorexa LIOK

9 https://m.edsoo.ru/3a23ac
npeoOpa3oBaHus
15
bubnunoreka LIOK
10 VYpaBHEeHUE, KOPEHb YPaBHEHHUSI https://m.edsoo.ru/11ac68
be
bubnuoreka [{OK
11 HepaBeHcTBO, pelieHre HepaBeHCTBA https://m.edsoo.ru/50bdf2
6d
bubnuoreka [{OK
12 MeToa HHTEPBAIOB https://m.edsoo.ru/775f5d
99
Penienue nensx U ApoOHO-pAIMOHAIBHBIX Bubmmorexa IOK
13 . https://m.edsoo.ru/6ec7al
yYpaBHEHMI U HEPABEHCTB 07
KonTposbnas padora Nel o reme
"MHOE)KGCTBa palI)II/IOHaJ'IBHI)IX u bubamorexa LOK
14 N https://m.edsoo0.ru/1914a3
JIeCTBUTENBHBIX yucel. PalimoHanbHble 89
YPaBHEHHUS U HEPABEHCTB" —
@OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH. bubmorexa LIOK
15 ’ https://m.edso0.ru/226eea
B3aumHo obpaTHbIe HyHKIIUU bf
I'paduk pynkuuu. O6nacTs onpeaencHus u bubmuoreka [JOK
16 MHOXKECTBO 3Ha4eHui Gynkuuu. Hymn https://m.edso0.ru/763e75
¢ynknuu. [IpoMexXyTKH 3HAKOITOCTOSIHCTBA ee
bubnunorexa LIOK
17 UYéruple u HeuéTHBIE QYHKINU https://m.edsoo.ru/ff4564

ad



https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/ff4564ad

CrereHs ¢ LEIBIM IT0KA3aTEIEM.

bubnunorexa LIOK

18 CranmaptHas ¢opma 3arnmucu https://m.edso0.ru/66446d
JNEHCTBUTENILHOTO Yncia 3e
u o
s o e
19 P https://m.edsoo.ru/6eadc6
MPaKTUYECKUX 3a/1a4 U MPEJICTABICHUS f1
TAHHBIX -
CrenenHast GyHKIUS C HATYPAJTbHBIM H Bubmmorexa HOK
20 YHIEH B} ypu https://m.edso0.ru/3f25a0
HenbIM okaszaresneM. E€ cBoiicTBa u rpaduk 47
Apudmerndeckuii KOpeHb HATypaIbHOMN bubmroreia LIOK
21 P P P https://m.edsoo.ru/d82c36
CTENeHU
d4
Apudmernueckuil KOpeHb HaTypaTbHON Bubmmorexa HOK
22 P P P https://m.edsoo.ru/fe7fc4
CTENEHU
db
CaolicTBa apu(PMETUYECKOTO KOPHS bubmmorexa LIOK
23 pv p https://m.edsoo.ru/d0fOb2
HaTypaJbHON CTENEHU 50
CaolicTBa apu(PMETUYECKOTO KOPHS bubmorexa LIOK
24 pv P https://m.edso0.ru/c33898
HaTypaJbHON CTENIEHU
65
CBO¥CTBa ApHMETHIECKOrO Ko bubmuoreka [{OK
BOHMCTBa apu(hMETHIECCKOTO KOPHS
25 pv P https://m.edsoo.ru/444c4b
HaTypaJbHON CTENIEHU 9
26 AJIMMHHMCTPATHBHAs1 KOHTPOJIbHas padora
3a nmepBoe MOJIyroaue
27 HeticTBus ¢ apuMeTHUSCKUMU KOPHSAMU N— bubnuoreka [JOK



https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/444c4b9c

Oil cTereHn

https://m.edsoo.ru/83105a
Oe

JeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU N—

bubnunorexa LIOK

28 N https://m.edsoo.ru/2ablc?
OU cTeIleHu
bc
JeticTBus ¢ apuMeTHUECKUMHU KOPHSIMH N bubamorexa LIOK
29 N P p https://m.edsoo.ru/eacb05
OU CcTeIleHU
3c
JeticTBus ¢ apuMeTHUCCKUMHU KOPHSAMH N bubmmorexa [IOK
30 N P p https://m.edsoo.ru/8a5ada
OU CTEIleHU
51
Pemenne uppariimoHaibHBIX YPABHEHUN U bubmorexa [IOK
31 bpall P https://m.edso0.ru/69106a
HEPaBEHCTB
e’/
Pemenne npparimoHajibHBIX YPAaBHEHUIN 1 bubmorexa HOK
32 bpall P https://m.edsoo0.ru/9362fe
HEpPABEHCTB
a9
Perere S ABHCHIL bu6nmorexa LIOK
[ICHUE U NOHAITBHBIX BHEHUU U
33 bpall P https://m.edsoo0.ru/78d9b3
HEpPABEHCTB
91
Pemenne nppanmoHajibHBIX YPaBHEHUHN U bubmorexa [IOK
34 ppatt P https://m.edsoo.ru/de7ca3
HEPaBEHCTB
3e
Pemenne npparimoHajibHBIX YPaBHEHUHN U bubmmorexa [IOK
35 ppatt P https://m.edsoo.ru/87e5e5
HEPaBEHCTB
2d
buo OK
36 CgoiicTBa 1 rpaduK KOpHs N-0il CTETICHU nomorexa Ll

https://m.edsoo.ru/eb0cch



https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3

e3

bu6nuoreka [IOK

37 CBoiicTBa u rpaduk KOpHs N-0if cTENeHN https://m.edsoo.ru/5f29b9
b5
KonTpoabsnas padoraNe2 1o teme bubmuorexa [IOK
38 "ApudMeTHUECKUI KOPEHb N—O0# CTEIEeHH. https://m.edsoo.ru/f13af6
HppanmoHanbHble ypaBHEHHS 1 HEpaBeHCTBA" 30
CuHyC, KOCHHYC U TaHT'€HC YHCIOBOT'O bubmmorexa LIOK
39 ’ https://m.edsoo.ru/5f605e
aprymeHTa
do
CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOIO Bubmmorexa HOK
40 ’ https://m.edsoo.ru/ec9f4d
aprymMeHTa
78
ApKCHHYC, apKKOCHHYC U apKTaHTEHC bubmmorexa LIOK
41 ’ https://m.edsoo.ru/b8f5d4
YHCIIOBOIO apryMEHTa %9
ApKCHHYC, apKKOCHHYC U apKTaHTEHC Bubmmorexa HOK
42 P ye. ap yenap https://m.edsoo.ru/f1ff922
YHCIIOBOIO apryMEHTa 0
Tpuronomerpudeckast OKpyKHOCTb, bubmuoreka [IOK
43 oTpeieIeHne TPUTOHOMETPHUECKUX (DYyHKIIUN https://m.edsoo.ru/6df195
YHCIIOBOTO apryMeHTa a0
TpuronomeTrpuyeckas OKpyKHOCTb, bu6muoreka [JOK
44 oTpeieIeHne TPUTOHOMETPHUECKUX (YyHKIIUH https://m.edsoo.ru/6b61c5
YHCIIOBOTO apryMeHTa 78
but6mmorekxa [IOK
45 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI https://m.edsoo.ru/6ed2b3

ba



https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
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https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6ed2b3ba

bubnunorexa LIOK

46 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI https://m.edsoo.ru/fcdd2a
2e
bubnunoreka LIOK
47 OCHOBHbBIE TPUTOHOMETPUIECKUE (HOPMYITBI https://m.edsoo.ru/b8a0ff
2f
bubnuoreka [{OK
48 OCHOBHbBIEC TPUTOHOMETPUYECCKHE (HOPMYJTbI https://m.edsoo.ru/12d141
3c
[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubmmorexa LIOK
49 beodp . P P https://m.edsoo.ru/e248c5
BBIpOKCHU I
fc
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubmmorexa LIOK
50 peodp 3OV © TPHTOHOMCTPHICC https://m.edsoo.ru/09ba5b
BBIpOKECHU I
3d
[IpeobpazoBaHre TPUTOHOMETPUUECKUX bubnuorexa LOK
51 peodp . P P https://m.edso0.ru/1f4655
BhIpKEHU I
da
[IpeobpazoBaHre TPUTOHOMETPUUECKUX bubnuorexa LIOK
52 peodp . P P https://m.edso0.ru/76ce99
BBIpaKEHU I
58
[IpeoOpa3oBaHre TPUTOHOMETPHUECKUX Bubmmorexa LIOK
53 peodp 3Ov © TPHTOHOMCTpHHCC https://m.edsoo.ru/8fa598
BBIpaKEHU I
b5
bubnunorexa LIOK
54 Penienne TpUroHOMETPUUECKUX YPAaBHEHUN https://m.edsoo.ru/6baefe
19
55 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUN bubnuoreka [JOK



https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
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https://m.edsoo.ru/6baefe19

https://m.edsoo.ru/alf8d1
41

bubnunorexa LIOK

56 PeuieHre TpUroHOMETPUYECKUX YPaBHEHUN https://m.edso0.ru/65a0f2
do
bub6nmoreka [IOK
57 PerieHrie TPUrOHOMETPUYECKUX YPaBHEHUI https://m.edsoo.ru/0d8a77
0d
bubnuoreka [{OK
58 PerieHrie TPUrOHOMETPUYECKUX YPaBHEHUI https://m.edsoo.ru/cec287
74
bubnunoreka LIOK
59 PerieHre TPUrOHOMETPUYECKUX YPaBHEHUI https://m.edsoo.ru/e6eec6
50
0000menue mo remaM "OCHOBHEIE
TPUTOHOMETPHYECKHE (HOPMYIIBI. bubmmnoreka HOK
60 Tpuronomerpuieckue https://m.edsoo.ru/ae44ac
ypaBHeHus'"/Bcepoccutickas nposepounas 4c
paboma
KonTtpoubnas padoraNe3 no teme
"®opMyIbl TPUTOHOMETPHH. bu6muoreka [JOK
61 Tpuronomerpuveckue https://m.edsoo.ru/b46a82
ypaBHeHus"/Bcepoccutickas nposepounas 28
paboma
ApudmeTrnueckast U reoMeTpuyecKas Butmorexa LIOK
62 nporpeccuu. Vcrnonb30BaHue MPOrpeccHu st https://m.edsoo.ru/d36669

pelIeHUs pealibHbIX 3aa4 MPUKIaIHOTO
Xapakrepa

8



https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
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https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/d36669f8

BeckoneuHo yOpIBaroiasi reoMeTpuiecKas Bu6mumotexa [JOK
63 nporpeccusi. Cymma 6€CKOHEYHO YOBIBAIOIIEH 1 https://m.edsoo.ru/1cbf72
TEOMETPUYCCKOM MTPOTPECcCUn bl
bubnunoreka LIOK
64 dopmyria CII0KHBIX TPOLIEHTOB 1 https://m.edsoo.ru/538fc4
37
bubnuoreka [{OK
65 dopmyria CII0KHBIX TPOLIEHTOB 1 https://m.edsoo.ru/c2627e
ca
] bubnuoreka [{OK
66 Ipomeskyrotmas aTrecratis 1 1 https://m.edso0.ru/33e662
aIMHHUCTPATHBHAasl KOHTPOJIbHAsI padoTa %
O0001Ienre, cucTeEMaTH3alMs 3HaHUH 3a bu6nmorexa LIOK
67 Kypc anreOpbl U Ha4aja MaTeMaTH4eCKOro 1 https://m.edsoo.ru/188bbf
ananmuza 10 kmacca 6c
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a bu6mmoteka IIOK
68 KypcC anreOphbl ¥ Haval MaTeMaTHYECKOTO 1 https://m.edsoo.ru/49f1b8
ananu3a 10 kmacca 27
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
IMTPOIT'PAMME
11 KJIACC
e KonuyecTBo yacos Jara DJIEeKTPOHHBIE
Tema ypoka uudposeie
n/n Kontposbnbie IlpakTuueckue H3YYeHHs!
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 CreneHs ¢ palMoHaIbHBIM [10KA3aTENEM 1 2.09



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827

2 CaoiicTBa cTeneHu 1 4.09

3 [Ipeobpa3oBanue BbIpaXkeHU, coaepKaIIUX 1 .
palOHAIIbHBIE CTEIIEHU

4 [IpeoOpa3zoBanue BbIpaX)eHHI, ColepIKaluX 1 9.09
paluMoOHAIbHBIEC CTEIIEHU

5 [Ipeobpa3oBanue BbIpaXxeHU, coaepKaIIuX 1 11.09
palMOHAIbHBIE CTEIIEHU

6 IToka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 13.09

7 ITokazarenbHbIE YpaBHEHUS U HEPABEHCTBA 1 16.09

8 IToka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 18.09

9 IlokazarenbHbIE YpaBHEHHUS U HEPABEHCTBA 1 20.09

10 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1 23.09

11 [TokazarenbHas pyHKuMs, €€ CBOMCTBA U IrpaduK 1 25.09
Konrtponbnas pabdora no reme "Creness ¢

12 panuoHanbHbIM NoKazaTeneM. [lokazaTenbHas 1 27.09
¢bynkmus. [Toka3arenpHble ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm ymncna 1 30.09

14 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1 2.10

15 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX 1 4.10
norapudmsl

16 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux 1 210
sorapu@msl

17 [IpeoOpazoBanue BEIpAKEHUA, COAEPIKALIIX 1 9.10
aorapudmbl

18 [IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALINX 1 11.10

JorapupMbl




19 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1 14.10

20 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA 1 16.10

21 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 1 18.10

22 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1 21.10

23 Jlorapudmuueckas GhyHKIus, €€ CBOHMCTBA U rpaduK 1 23.10

24 Jlorapudmmueckas GpyHKIus, €€ CBOHCTBA U Tpaduk 1 25.10

o5 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U 1 6.11
rpaduku

26 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U 1 811
rpaduku

97 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U 1 1111
rpaduku

28 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U 1 13.11
rpaduku

29 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1 15.11

30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1 18.11

31 [TprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB 1 20.11

32 [TprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB 1 22.11
KonTponbhas pabota no teme "Jlorapupmudeckas

33 ¢byukuus. Jlorapupmuueckrue ypaBHeHUS U 1 25 11
HepaBeHCTBA. TpuUroHomeTpuieckne GyHKINN U UX
rpaduxu. Tpuronomerpuueckre HepaBeHcTBA"

34 HenpepsiBable hyHKIIUN 1 27.11

35 MeTto MHTEPBAIIOB JIJIsl PELIEHHSI HEPABEHCTB 1 29.11

36 MeToa UHTEpBAJIOB TSI pEIICHUST HEPAaBEHCTB 1 2.12

37 [IpousBoanas pyHKIUU 1 4.12




38 [IpousBonHas GyHKIIUU 1 6.12

39 I'eomerpuueckuii u HpU3NIECKUIA CMBICI TPOU3BOIHOM 1 9.12

40 ['eomerpuyeckuii U GU3NIECKUN CMBICI POU3BOTHOM 1 11.12

41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 13.12

42 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI 1 16.12
A/IMHHHCTPATHBHAS KOHTPOJIbHAs padoTa 3a

a3 M P P P 1 18.12
nepBoe MoJayroame
[IpousBomHast CyMMBI, IPOU3BENICHHS, YACTHOTO

4q  POMIROMHATLEY P 1 20.12
byHKIII
[Tpou3BoiHAS CYMMBI, TPOU3BEICHHUS, YACTHOTO

45 | POMSROMHALEY P 1 23.12
byHKIMI
[IpumeHeHre MPON3BOTHON K UCCIIETOBAHHIO

46 PHMEHEHHE TP 1 25.12
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[TpumMeHeHwe MPON3BOTHON K UCCIIETOBAHHIO

47 PHMCHEHHE HPOHIROX A 1 27.12
(GyHKINH HA MOHOTOHHOCTD U DKCTPEMYMBI
[TpuMeHeHne NPOU3BOTHOM K HCCIIEI0BAHUIO

4g | puveneHHETNp 1 10.01
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumMeHeHwe MPON3BOIHON K UCCIIEIOBAHUIO

a9 | PHIVCHEHHE TIPOHIEOR 1 13.01
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
Haxosxnenne HanOobIero ¥ HANMEHBIIETO 3HAYCHUS

50 1 15.01
(GyHKIIMY Ha OTpe3Ke

51 HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1 17.01
(GyHKLIUHU Ha OTpe3Ke '
Haxosxnenne HanOobIero ¥ HAMMEHBIIETO 3HAYCHUS

52 A 1 20.01
(GyHKIIMYM Ha OTpe3Ke
Haxosxnenne HanOobIIero ¥ HANMEHBIIETO 3HAYCHUS

53 1 22.01

(GYHKIIMHA HAa OTPE3KE




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHHUS

54 24.01
(GYHKIIMM HAa OTPE3Ke

55 Haxoxaenrne HanOOIbIIero 1 HAMMEHBIIIETO 3HAUCHUS 27,01
(GyHKIMHU HAa OTpE3Ke '
[TpumeHneHne mpOU3BOTHON SIS HAXOXKACHUS

56 HAWIYYILEro peuieHus B MPUKIAIHbIX 3a/1a4ax, s 29.01
orpezieNieHus] CKOPOCTH Ipoliecca, 3a1aHHOTO '
dbopMyIoi uiu rpaduKomM

57 KoHnTtpoinbHas padorta o teme "[IponsBoiHas. 31.01
[Ipumenenue npou3BogHON" '

58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX 3.02

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 5.02

60 Wurerpan, reomerpuyeckuii 1 GU3NIECKUN CMBICI 702
UHTErpaia '
Wuterpan, reomeTpudecKuil M (PU3NUESCKUM CMBICIT

61 P P L 10.02
WHTETpaJIa
WNHterpan, reoMeTpu4ecKuil U (PU3NYECKUN CMBICIT

62 P P ¢ 12.02
UHTETpaa
Brruncienue narerpana no popmyie

63 HTerp dopmy. 14.02
Herorona—Jleiibauma
Brrunciienue nnrerpana no gpopmyse

64 Hrerp bopmy 17.02
Herorona—JleiiOuuia
Brruncnenue uaTerpana no hopmyie

65 HTerp dopmy. 19.02
Herorona—Jleiibauma
Brrunciienue unrerpana no gpopmye

66 e dopmy. 21.02
Herotona—JleitOnura

67 CucTemMbl TUHEHHBIX YpaBHEHUH 24.01




68

CucreMbl TUHEHHBIX YpaBHEHUN

26.02

69

70

Pewienne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

Pemennie npukiaaHbIX 3a7a4 ¢ HTOMOIIbIO CUCTEMBbI
JIMHEWHBIX YpaBHCHUMN

28.02

3.03

71

Cuctembl 1 COBOKYITHOCTH IIEJIBIX, PAIHOHAIIbHBIX,
HUPPALMOHATIBHBIX, TIOKA3aTEeIbHBIX,
Jorapu(pMHUECKUX YpaBHEHHUHN U HEPABEHCTB

5.03

72

73

74

75

CucreMbl ¥ COBOKYITHOCTH LIENbIX, PALIMOHAIbHBIX,
HUPPALMOHAIIBHBIX, I0KA3aTEIIbHBIX,
Jorapu(pMHUECKUX YPaBHEHUH 1 HEPABEHCTB

CucreMbl ¥ COBOKYITHOCTH LIENBIX, PAlIMOHAJIbHBIX,
HUPPALMOHAIIBHBIX, I0KA3aTEIIbHBIX,
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB

CucreMbl ¥ COBOKYITHOCTH LIENBIX, PAllMOHAJIBHBIX,
UppalMOHATIbHBIX, TOKA3aTENbHBIX,
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKUNN I peLIEHUS
YPaBHEHUH U CUCTEM

7.03

10.03

12.03

14.03

76

77

78

Hcnonp3oBanue rpadukoB GyHKIUHN A5 peLIeHUS
YpaBHEHUUN U CUCTEM

[IpumeHeHne ypaBHEHUN, CHCTEM U HEPABEHCTB K
PELIEHNI0 MaTEMAaTUYECKHX 3aJa4 U 3a7a4 U3
pa3INYHBIX 00J1aCTe HAYKU U peallbHOM KU3HH

KonTtponsHas padora no teme "MHTerpan u ero
npuMmeHeHus. CucreMsl ypaBHEHUN"

17.03

19.03

21.03

79

HarypanbHble 1 1ieble yucia B 3aa4ax U3 peajibHOU

KU3HU

24.03




HarypanbHble 1 1ienble yucia B 3a7a4ax U3 pealbHon

80 26.03
JKU3HU
HarypanbHble U enbie 9rciia B 3a7a4ax u3 peatbHOU
81 28.03
JKU3HU
82 [Tpu3HaKy AEITMMOCTH LEIBIX YUCEI 7.04
83 [Ipu3Haku neIMMOCTH LETBIX YUCE 9.04
84 [Ipu3Haku NETMMOCTH LENBIX YACET 11.04
85 [ToBTOpeHME, 0000IIEHUE, CHCTEMAaTH3AIUs 3HAHUH. 14.04
VpaBHeHUs '
86 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aINs 3HAHUH. 16.04
YpaBHeHus )
87 [ToBTOpeHME, 0000IIEHUE, CHCTEMAaTH3AIU 3HAHUH. 18.04
YpaBHeHus )
88 [ToBTOpenue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH. 21.04
YpaBHeHus )
89 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM. 23.04
YpaBHeHus )
90 [ToBTOpenwue, 006001IeHNE, CHUCTEMATH3AIUS 3HAHUH. 25 04
YpaBHeHUs )
o1 [ToBTOpenue, 0600IIeHNEe, CUCTEMATHU3AIIHS 3HAHUM. 28.04
Hepasencra '
92 [ToBTOpeHme, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 30.04
HepaseHctBa '
03 [ToBTOpeHuUe, 06001IeHNE, cCUCTeMaTH3allMsl 3HAHUH. £ 05
Hepasencrsa '
94 [ToBTOpeHme, 0600IIeHNE, CUCTEMATH3AIIHs 3HAHUM. 2 05

HepasencrBa




[ToBTOpeHUe, 06001IeHNE, CHCTEeMAaTH3allMs 3HAHUH.

95 N 12.05
CucreMbl ypaBHEHUIA

96 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3allMsl 3HAHUH. 14.05
Cucremsl ypaBHEHU '
[ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIHSI 3HAHUH.

97 16.05
DyHKIUU

08 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aINs 3HAHUH. 19.05
DyHKIMHU

99 IIpomexyTouHas aTTecTANMS - 21.05
aIMHUHUCTPATHBHAS KOHTPOJILHAsI padoTa
O06o001IeHue, cucTeMaTu3alus 3HaHU| 3a Kype

100  anreOpbl M Ha4a]m MaTeMaTHdeckoro ananusa 10-11 23.05
KJIaCCOB
O06o01enure, cucTeMaTr3als 3HaHUH 3a Kype

101 = anreOpsl M Hayan MaTemMaTuyeckoro aHaiausza 10-11 26.05
KJIACCOB
O06o01enue, cucTeMaTU3aIs 3HaHUH 3a Kype

102  anreOpwl ¥ HAYAT MaTeMaTHdeckoro anamusa 10-11

KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



