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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHaJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHIApTa CpPeIHEro oouiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIAEMBbIX K MaTeMAaTHYECKOMY O0Opa3oBaHHUIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayaja MaTeMaTH4YEeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO 0a3y s HM3Y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C APYrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHHE YyJallluXcsd Ha YpPOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast GOpMYJIHPYET CBOU AOCTHIKEHHSI B MaTeMaTHIeCKO# (popme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOTO aHalM3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUS] 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUHN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIONIF30BaTh X B MOBCETHEBHON XKM3HU. B ToXke
BpeMs OBJIa/IEHUE a0CTPAKTHBIMHM U JIOTUYECKU CTPOIMMM MaTeMaTHYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHHMS,
UCTIOJIB30BaTh O0OOIIEHWE W KOHKPETHU3alHWIo, aOCTparupoBaHUE M aHAIOTHIO, (OPMHUPYET
KpPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus anreOpsl U Hadall MaTeEMaTHIeCKOTro
aHaju3a B CTaplLIeil MIKOJe ydaliuecs MOJYy4aroT HOBBIM ONBIT pEeIIeHUs NMPHUKIATHBIX 3ajad,
CaMOCTOSITENIBHOTO ~ TIOCTPOCHUS ~MaTeMaTHMYeCKMX MOJAENed  pealbHbIX CHUTyauuil U
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEW B TpPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMAaTHUYECKHUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHMTATENBHBIM IMOTEHLUMAIOM, KOTOPBIA peaan3yercs
KaK yepe3 y4eOHbI MaTepuai, CIoCOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak ©W 4epe3 crneuupuKky yueOHOH JACSATENBHOCTH, TpeOyromel CcaMOCTOSTEIHHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIBHOW  KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
HOJy4EeHHBIH pe3ysbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMaTUYECKOTO aHalM3a JIEKUT
JeSITeTHHOCTHBIN MPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIeTyIoIue
coJiepKaTelbHO-METOAuYecKue JUHUU: «YHucrna W BbIYMCHCHUSA», «DYHKUUUM U TpaduKmny,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremarnyeckoro aHainuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE cOpepiKaTebHO-METOMYECKUE JIMHUM HM3YYaloTCs Ha TPOTSHKEHHH JBYX JIET
o0y4yeHHs B cTapuiei LIKOoJe, eCTECTBEHHO MOMOJHSSA JIpYr Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMM TEeMaMU M pa3aenamu. JIaHHBIH Kypc SBJSIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY
oObenuHsIET B ceOe coiepKaHWE HECKOJbKHUX MAaTeMAaTHYeCKUX JHCIHUILUIMH: anrelpa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMAaTHUYECKUM allllapatoM, y HHUX TOCIEeI0BATEILHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIK3ay, A PELICHUS CaMOCTOSTENbHO C(OPMYIMPOBAHHONW MaTeMaTHYECKOW 3agadd, a
3aTE€M UHTEPIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOonMuecKass  JuHUS — «Yucna W BBIYMCIICHHS» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikonie. B crapiieil mkone ocoboe BHUMaHue yaemnsieTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHME pPAUMOHAIBHO BBIIOJIHATH JACHCTBUS C HUMH, JElaTh
OPUKUAKY, OLEHUBaTh pe3yiabTar. OOydamomuecs TMOMY4alOT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUN C YMCIaMM, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
MCIIOJIb30BAaHMSI MATEMATUYECKUX KOHCTAHT, OUEHUBAHHUSI YU CIIOBBIX BHIPAXKEHHUI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YyeTCs Ha TPOTSHKCHUH BCETO OOYYCHHS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOydaromuecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMU PELICHHUS LIETbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUM, HEPABEHCTB U UX cUCTeM. [lonydeHHbIE YMEHUS UCIIOIB3YIOTCS MPU UCCIECTOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi GyHKiuu. [lanHas comepkarenbHasl TUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHWE YMEHUW BBIMONHATH pacuéTel 1o (opmyrnam, mpeodpazoBaHUs
LEJbIX, PAalMOHAJIbHBIX, WPPAUMOHAIBHBIX WU TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKKe
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brnaromaps u3yueHUio anreOGpanyueckoro
MaTepuana MPOUCXOIUT JalbHENIee pa3BUTHE alITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIILICHUS
ygammxcs, (GOPMHUPYIOTCS HABBIKH JCITYKTUBHBIX PACCYXJICHHM, pa0OThl C CHMBOJIHHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs IPAKTHUECKUX U €CTeCTBEHHO-
Hay4HbIX 3a/Ja4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKAa HAYKH.

ConepkarenbHo-MeToauuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHus Mmarepuana. V3ydeHWe CTENeHHOH, MoKa3aTeNbHOW, Jnorapu@MuUeckod u
TPUTOHOMETPUYECKUX (PYHKUIUNA, MX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUIUNA AIs
pemieHust 3ajad W3 JAPYrux y4eOHBIX MPEIMETOB W PEAbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OobInoe
BHUMaHUe yJensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOMY4YeHHbIE (YHKIUH, CTPOUTh UX TpaduKu.
Marepuasnn 3TOH COAEpPKATEIBHON JIMHUU HAlEJIeH Ha pa3BUTUE YMEHHH UM HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHIO W  KOHKpETHU3alluH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast nuHUsS «Hadama MareMaTHyecKOro aHalii3a» IMO3BOJSET CYINIECTBEHHO
pacIIMPHUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Tpaduku QyHKIUH, OTPEAETSATh UX
HauOOJIbIIINEe U HAMMEHBIIINE 3HAYCHUS, BBIYUCIIATE TUIOMAau GUryp U 00ObEMBI TeJl, HAXOIUTh



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IOCTPOCHHSI MAaTEMATHUUYECKUX MOJENEH pEaJbHBIX CHUTyallUd, HaXOXICHUS
HAaWIy4llero penleHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, ()OPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaroimmecs Y3HaKOT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopnepxaTenbHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbBIE IIPEJICTABICHUSI IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3BIBAIOT PAa3HbIC MaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loaromy BaXXHO 1aTh BO3MOXHOCTb UIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTHKM UM HCIOJb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NPHU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOEHUS
MOJIeNIell peallbHBIX CHTYallui, UCCIIEOBAHUS 3TUX MOJENIEH C MOMOMIBIO anmapaTa aareopsl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
WCIIOJIb3YETCS U1 pEeLICHUs IPUKIAIHBIX 3anad. [Ipy pelmenun peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IIaTh M KOHKPETU3UPOBATH MpoOIeMy.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3a7ady OpraHU3yeTcs B
npoliecce U3y4eHus Bcex TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTUYecKoro aHajau3a Ha 6a30BOM
ypoBHe oTBoauUTCS 2 yaca B Hezxemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba
roja ooyuenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa v BbIYUCICHUA

Panmonansubie unciaa. OOBIKHOBEHHBIC M JIECATHYHBIE POOU, TMPOIIEHTHI, O€CKOHEUHBIE
nepuoauyeckue  pobu. ApudMeTrnueckwe omnepanud € PalMOHAJIBHBIMH  YHCIIAMU,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHWi. [IpumeHeHwe apoOell W TPOIEHTOB IS PElICHUs
MPUKJIAJAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUN U PEATTbHOM KU3HHU.

JetictButensHble uncia. PamwoHanmbHbIE W WppalMOHAIbHBIE 4yucia. ApudmMernueckue
OTIEpalfK C JACHCTBUTEIBHBIMHU YHCIaMH. [[puOmmkEHHBIC BRIUMCICHUS, TIPaBUJia OKPYTIICHUS,
MPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUMN.



Crenens ¢ menbiM mokasareneM. CranmapTHas ¢opma 3amucH JACHCTBUTEIHHOTO YHCTIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amMcH  JICHCTBUTENBHBIX YHCEN ISl pPELICHUs
IIPAKTUYECKUX 3aJa4 U IPECTABICHUS JAHHbIX.

Apudmerndeckuii KopeHb HaTypaJibHOW cTeneHu. JIeHcTBUA ¢  apudMEeTHYECKUMH
KOPHSIMU HAaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOTO apryMeEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE MTPeoOpa30BaHUs.

IIpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbL.

VYpaBHeHne, KopeHb YypaBHeHHs. HepaBeHcTBO, pelieHne HepaBeHCTBAa. Meron
WHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemrenne nppaniuOHaIBHBIX YPaBHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PEIICHWIO MATEMATHMYECKUX 3aJay U 3ajay U3
Pa3IUYHbBIX 00J1aCTEH HAyKU U peaJIbHOM JKU3HH.

DyHKIUHN U IpaGUKH

OyHk1wus, crocoosl 3ananus dyukiun. ['paduk ynkunu. Bzaumuo o6patHbie PyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOKeCTBO 3HaueHud ¢yHkiuu. Hynu dynkmun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

Crenennass QyHKIHsS C HAaTypaJbHBIM M LEJbIM TokaszareneMm. EE cBolicTBa U rpaduk.
CaoticTBa u rpaduK KOpHsI N-0i CTEHEHH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCIJIOBOT'O apryMeHTa.

Hauyana maTeMaTH4yeckoro aHajimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  MOCJeNOBaTelbHOCTEH.  MOHOTOHHBIE
MIOCJIE0BATEIBHOCTH.

Apudpmernueckas U reoMeTrpuueckas —mnporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOLIEH reoOMeTpUYECKON MPOrpeccuu.
dopmyna CIOXKHBIX IPOLEHTOB. Vcnonb3oBaHWe NMPOTPECCUM ISl PEIICHUS PEANIbHBIX 3a1ay
IIPUKIIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHoOXecTBO, omnepaluu Haj MHOecTBamH. [{uarpammsl Ditnnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara JUisl ONMCAHHS pPEealbHBIX MPOLECCOB M SBIEHUH, IpU
pELIeHUHN 3aj]a4 U3 APYTUX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BIYMCICHUSA

Harypanbnsle u nensle yncina. [I[pu3Haku 1€1MMOCTH LETBIX YACEN.
CreneHs ¢ palMOHAIBHBIM ITOKa3areneM. CBOMCTBA CTENEHM.
Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JIOrapU(MBI.



YpaBHeHUs1 1 HEPABEHCTBA

[TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKA3aTENIEM.

ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS M HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PemieHue NpukiaaHbIX 3a1ad C [OMOLIbIO CHUCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucreMbl B COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a1ad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKIUM U TpadpuKu

Oynkuus. Ilepuonnyeckue  QyHkuuu. IlpomexyTku MOHOTOHHOCTH — (YHKLHUH.
MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. HamOonbliee W HauMeHblIee 3HaueHUE (DYHKIUH Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[Toka3zarenbHas u orapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIUHN ISl peIICHUS] YPABHCHUN U TMHCWHBIX CUCTEM.

Wcnonbp3zoBanne rpadukoB (QYHKIUN A1 MCCIEIOBAHUSA MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX NPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpeppiBable pyHKIIMU. MeTo HHTEPBAIOB /17151 PELICHUS] HEPABEHCTB.

[TpousBonnas Gynkiuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM.

[TpousBosHbIe 3n1eMeHTapHbIX (QyHKIMHA. DOpMYIIbl HaXO0XJIEHHUs MPOU3BOAHON CyMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

[TpyumeHeHre NPOU3BOIHOM K MCCIEN0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HauMEHbILIEro 3HaYeHHsI PYHKIIMU Ha OTPE3KeE.

[IpuMeHeHnEe NPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUICHHWs B IMPHUKIAIHBIX
3ajayax, s ONpeaesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTro (opMyIIoi uiu rpadukoMm.

[TepBooOpaznas. Tabnuma nepBooOpasHbIX.

WuTerpan, ero reomMeTpuyeckui M (U3NYECKUl CMbICI. BblunMcieHue HHTErpana o
¢dopmyne HeroTona—Jleitbauna.

IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenue y4yeOHOro mpenMera «MaTeMaTHKa» TOJDKHO OOecrieuynBaTh JTOCTHIKEHHE Ha
YpOBHE cCpenHero oO0mero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IporpaMmbl ydeOHOro mnpeamera «MaremaTHKa»

XapaKTEepU3YIOTCS:
I'paxxnanckoe BocuTaHue:



C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MMO3UIMM OOydarolmlerocs Kak akTHUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOro OOIIECTBA, MPEICTABICHUEM O MaTEMaTHUYeCKHX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIeCTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJEHCTBOBaTh C COLMAJIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUIUCKOM Ipa)K1aHCKOW UACHTUYHOCTH, YBOKEHHUS K IPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTH)KEHUSAM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTUYECKOM HIKOJIBI, K HCIOJB30BAHUIO ITHX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM [JyXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHXKEHUN HayKW U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO BKJIA/Ja B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE!

JCTETHUYECKUM  OTHOLIEHWEM K  MHpY, BKIIOYas OCTETHUKY  MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PpacCyXIE€HUNH; BOCIPUUMHYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3/InYHbIX BUI0B UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHUS MPUMEHATb MaTeMaTH4YeCKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHATUN M OTIBIXA, PEryisipHas (usmueckas
AKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, IPH 3aHATUSAX CIOPTUBHO-03OPOBUTEIILHON
JESATEIIBHOCTBIO.

TpynoBoe BocnuTaHue:

FOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0HUS; MHTEPECOM K pPa3IMYHBIM
cdepam MmpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
JKU3HEHHbIE IUJIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy OOpa3oBaHUIO U
€caMO00pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHUHN IPAKTUYECKUX 3a/1a4 MAaTEMAaTHYECKOW HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKON KYNbTYpbl, IMOHUMAHUEM BIIMSHUS COLUAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
r7100albHOTO ~ XapakTepa OJKOJOTMUYECKHMX  IpoOJieM; OpHEeHTalued Ha  NpUMEHEHHe
MaTeMaTHYeCKUX 3HaHMUN Ui pelleHMs 3a/ad B 00JIACTH OKpYXKarolleil cpe/bl, IUIaHUPOBaHUS
MOCTYIKOB ¥ OLEHKU UX BO3MOXHBIX IMOCJIEICTBUM ISl OKPYKAIOIIEH CPEeIbI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH M OOIIECTBEHHON NMPAKTHUKH, TOHUMaHUEM MaTeMaTHYecKOW HayKH Kak c(epsl
YeJIOBEYECKON NeATEIIbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpEeJCTBOM IO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKHD M  MCCIEAOBATEIbCKYIO JEATEIBHOCTh
WHAWBUIYAJIBHO U B TPYyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapaKTepU3yIOTCS  OBJAQJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OlCMBUAMY,  YHUBEPCATbHbIMU — pe2yIsmUGHbLMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposarue 6a308blx
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYIHCAOwe20 Mupa,
npuUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBbie mornueckue neMCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKH MaTEeMaTHUYEeCKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXAYy MOHATUSAMH; (HOPMYyITHpPOBATH OIpPENCIICHUS MOHITUH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIMN, OCHOBAHUS sl 00001eHus
U CpaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHATIN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JNaHHBIX, HAOMIOACHUSIX U YTBEPKACHUSX; MpEANiaraTb KPUTEPHUH MJS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

e JlefaTh BBIBOJIBI C HMCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENIHHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh aAPryMEHTAIMIO, NPUBOAUTH TPUMEPH U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOIBL;

e BbIOMpaTh cHocoO pemieHUss y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENIBHO BbIAEICHHBIX
KPUTEPUEB).

ba3oBble nccnenoBarenbckue 1eUCTBUSA:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
dbopMyIHpOBaTh BONPOCH, (PMKCUPYIOIIKE MPOTHBOpEUne, MpoldaeMy, yCTaHABIMBAThH
HUCKOMOE U JlaHHO€, (OpPMHUpPOBATh THUIIOTE3y, APIYMEHTHUPOBATH CBOIO IO3UILHIO,
MHEHHUE;

® T[IPOBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEI0BaHUE II0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBbeKTa, sBJIEHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 0ObEKTaMHU, SBJICHUSMU, IPOIIECCAMU;

® CaMOCTOATENIbHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaM
POBEAEHHOT0 HAOIIOJEHMS], UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATD MIPEATIONIO0KECHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

® BBUIBIATH AePUINTH HHPOPMALINH, TaHHBIX, HEOOXOANMBIX JIJISl OTBETA Ha BOMPOC U
JUIS peLIeHus 3aj1au;



BBIOMpaTh HMHQPOPMAIMIO ¥3 MCTOYHHKOB PA3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBAaTh U HUHTEPIPETUPOBATh MH(GOPMAIUIO PA3UYHBIX BUAOB U (OpM
IIPEJICTaBJICHHUS];

CTPYKTYypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pasNuuHbIX (opmax,
WLTIOCTPUPOBATH IpaduecKy;

OLICHUBATh HAA&KHOCTh HMHGOpPMAIMM MO CaMOCTOSITENIBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCneuusarom coopmMupo8aHHoCmb
COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
OO0wienue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSIMH U LIEIAMU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX U
IIICbMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUs 110 X0y peIleHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

B X0JIe OOCYKIIEHHI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOi TeMBI, TPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELICHUs;
CONOCTABJIATh CBOU CYKIEHUS C CYXICHWSIMM JPYIrMX YYacCTHUKOB [JHUAJIOTaA,
0OHapY>KUBATh Pa3IMUMe U CXOJCTBO IMO3UIHI; B KOPPEKTHOH Gopme GpopMyITupoBaTh
pas3HoriIacus, CBOM BO3paKCHUS;

IIPEACTABIIATh PE3YJIbTAThl PEIICHUs 3aa4l, SKCIIEPUMEHTA, UCCIECIOBAHNUs, IIPOCKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJIEHUS C Y4ETOM 3a/ad IPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPHH.

COpr,Z[HI/I‘leCTBOZ

HNOHUMAaTh M MCIIOJb30BaTh MPEUMYILECTBA KOMAaHAHON M MHIMBUAYaJIbHOW pabOThI
OpU pelIeHUH Y4YeOHBbIX 3ajJad; HPUHUMATh IeJb COBMECTHOM JEATEebHOCTH,
IUIAHUPOBAaTh OPraHU3alliI0 COBMECTHOM paboOThl, pacHpenensarTb BHAbI padoT,
JIOTOBapUBaThCs, O0OCYXJaTh IMpollecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAUHHMPOBATH CBOHU
JEeNCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0O BKJIaJa B 001N
IPOAYKT MO KPUTEPHAM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuusepcanvuvie pecynamuesnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3anus:

COCTaBJIATh IJIAaH, AITOPUTM PELICHUs 3a/adyd, BbHIOMpaATh CIIOCOO peHIeHHs ¢ YYETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pelIeHul ¢ y4€TOM HOBOW MH(pOPMALIUH.

CaMOKOHTpOIIB:

BJIQJICTh HABBIKAMHU TI03HABATENbHON pe(IeKCUU Kak OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM ¥ MBICTUTENBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BIAJETh CIIOCOOaMU
CaMOTIPOBEPKH, CAMOKOHTPOJISA TIpOIlecca M pe3ysibTaTa PEIIeHUs MaTeMaTHYeCKOn
3a/1a4u;

MPEABUACTh TPYJHOCTH, KOTOPhIE MOTYT BO3HHKHYTH NPH PEIICHUHW 3a/7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;



® OIICHUBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH IMPUUYMHBI
JOCTHDKEHUSI WM HEIOCTUXKEHUs pPEe3ylbTaTOB JEATEbHOCTH, HAXOJUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

OcBoenne yueOHOTO Kypca «Auredpa M Hadajlla MaTeMaTHYeCKOTO aHAIN3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO 00ECIeUnBaTh JOCTHKEHHE CIETYIOUINX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yJIbTATOB!

10 KJIACC

Yucia 1 BLIYMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE M JICMCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
NeCATUYHAsSL APOOB, IPOLIEHTEHI.

BemonHATe apudpmMeTHyecKue Onepalud C pPAlUOHATBHBIMA M JICHCTBUTEILHBIMU
YHUCIAMHU.

BbinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIIONB3Ys IpaBWiIa OKPYIJICHUS, JeNaTh
IPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHSATHSIMH: CTEIIEHb C IENBIM TOKa3aTesieM; cTaHnapTHas (Gopma 3amucu
NEMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTEMEHH; MCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3allUCH JCHCTBUTENIBHBIX YMCEN JUIsl peIlieHHs] TPAaKTUYECKUX 3aay U IPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATHUSAMHU: CHHYC, KOCHMHYC M TaHIE€HC IPOU3BOJIBHOTO  YIJa;
UCTIOJIB30BAaTh 3aIMCh TPOM3BOJIBLHOTO YIila uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHU.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh MOHATHSIMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; LI€JI0€, pallMOHAIBLHOE,
UppalMOHATILHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHE;

BremonaaTe  mpeoOpa3oBaHWs ~ TPUTOHOMETPHUYECKMX ~ BBIDAKEHUH W pemIaTh
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.

BeimonHsATe npeobpa3zoBaHus LEbIX, pallMOHATBHBIX M WPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTb OCHOBHBIE THIIBI LEJIBIX, PAlIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[TpuMeHSTh ypaBHEHHSI U HEPAaBEHCTBA Ui PEUICHUS MaTEeMaTHYECKUX 3a/1a4 W 3a7ad u3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

MogenupoBaTh peajbHbIE CUTyalldd Ha S3bIKe aireOpbl, COCTABIATH BBIPAKECHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/lauM, MCCIE0BaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a/1aHUs (PYHKIIUH, 007aCTh ONpeeIeHUs
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbIE (QYHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTP W HEYETHOCTh (YHKIWH, HYIH (QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 pELIeHNs] ypaBHEHUH.

Crpoutb U yuTaTh rpaduku JUHEHHOW (YHKIMH, KBaJPAaTUUYHOW (DYHKIMM, CTETIEHHOMN
(GYHKIIMH C LIETbIM TTOKa3aTEJIEM.



Hcnonb3oBath rpaduku GYHKIUH ISl UCCIIEIOBAHMS IPOIIECCOB M 3aBUCUMOCTEH TIpH
peLIeHUH 3aJad U3 JAPYruxX y4eOHBIX NPEIMETOB M peabHOW JKM3HM; BhIpaXaTh (opMyIaMu
3aBUCHUMOCTHU MCIKAY BCIIMYMHAMMU.

Hauyana maTeMaTH4ecKoro aHajaimsa

OnepupoBarTh MOHATHSAMH: TOCJIEI0BATEILHOCTb, apU(pMETHUECKas U TeoMeTpuyecKas
MIPOTPECCHM.

OnepupoBath NOHATUSAMU: OECKOHEYHO YOBIBAIOIIAas TEOMETPUUYECKAs MPOTPECCUS, CyMMa
0ecKOHEYHO YOBbIBAIOIIEH reOMEeTPUUYECKON MTPOrPeCcCUu.

3aaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEH U MPOTPECCUM ISl PEIICHUs] PeaIbHbIX
3a/1a4 MPUKJIIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMHI: MHOXECTBO, OTI€pPAIH HaJl MHOXKECTBAMH.

Hcmonb3oBarth TCOPCTI/IKO'MHO)KGCTBCHHblﬁ arnrmapar ajid ormvcaHusa pCaJibHbIX IIPOUCCCOB
U SIBJICHUH, IPY PEUICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KJIIACC

Yuciia 1 BbIYHCICHUA

OnepupoBaTb NOHATHSAMM: HATypaJlbHOE, LEJIO€ YHUCIO; HCIOJIb30BaTh IPU3HAKH
JIEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUATEIM JJIs PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAILHBIM [T0KA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, 1eCATUYHbIC U HATYpajIbHbIC JIOTapu(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOWCTBA CTENEHW /s IPeoOpa3oBaHUs BBIPAKEHUH; OINEpUPOBATH
MOHATUSAMHM: IIOKA3aTeJIbHOE YPABHEHWE M  HEPABEHCTBO; pEIIATh OCHOBHBIE  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHus npoCcTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pPEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPAaBHEHM JUIS PEIICHMS IPAKTUYECKUX 3a1ad.

Haxoauts pemnieHus NpocTeMmmnX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha s3bIKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI M0 YCIOBHIO 33J]a4M, UCCIIEI0BATh ITOCTPOECHHBIE MOJIEIIHN C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUSAMH: MEpUOANYECKas (YHKLHSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHM, TOYKM SKCTpeMyMma (YHKIMH, HauOoJblllee W HauMeHbIIee 3HauyeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS HCCleA0BaHus (YHKIIUH, 33JaHHOIN rpapuKoMm.

OnepupoBaTb  MOHATHAMHU:  rpaduKU  [OKa3aTeIbHOW,  JorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIHMI; N300pa’kaTh X Ha KOOPJUHATHOM TNIOCKOCTH M MCIOJIb30BATh
JUISl pEILICHUs YPABHEHU U HEPABEHCTB.



N3o0pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKH JIMHCHHBIX ypaBHEHUH U
MCIIOJIb30BAaTh UX Ul PEILIEHUSI CUCTEMBI JINHENHBIX YpaBHEHUI.

Hcnonb3oBate Tpapuku (QyHKUIUN IS MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JPYTUX y4eOHBIX AUCLUIUINH.

Havaja maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTb  NOHATHSMH:  HENpepblBHAs  (YHKUWSA; TNPOU3BOAHAS  (YHKILUU;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM JUIS peLIeHHs 3a/1au.

HaxonuTe mpou3BOJIHBIE 3J1€MEHTApHBIX (YHKLUMN, BBIUUCIATH IMPOU3BOJIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOIO (DYHKIIUH.

Hcnonb30BaTh TPOM3BOAHYIO JJIsl  HCCleNOBaHMA (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKIEHUS HAWIYYILIEro PEIICHHs B IPUKIAIHBIX, B
TOM YHCJIE COLIMAIIBHO-DKOHOMMYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has M MHTErpall; MOHUMAaTh I€OMETPUYECKUH U
(bu3nyecKuil CMbICI UHTErpaa.

Haxonute nepBooOpa3Hble 37€MEHTapHBIX (DYHKIHI; BBIYMCIATh MHTErpall 1o ¢opmyie
Herorona—Jleliouuma.

Pemate mpukiagHble 3aa4M, B TOM YHCIIE COIMAIBHO-IPKOHOMHUYECKOTO U (PU3HUECKOTO
Xapaxkrepa, CpeICTBaMH MAaTEMaTUYECKOT0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

YACOB I10 [TPOTPAMME

10 KJJACC
Ne KoauuecTBo yacoB
JJIeKTPOHHBbIE
HaumeHnoBaHue
Konrpon  IIpaktuu  (uudposbie)
I pa3lejoB H TeM Bce
bHBIE ecKue o0pa3oBaTe/ibHbIE
/ NMPOrpamMMblI ro
I padoThI padoThI pecypchl
MHokecTBa
PALOHATBHBIX 1 https://lesson.edu.ru/my-

1 o 14 1 school/lesson/d50809fc-a01b-41
ACHCTBATEIIBHBIX THCCIL. e4580b25ce61?backUrl=https://ui
PannonanbHbie ru/&token=00d3c187bded0129a3
YpaBHCHHUS M HCPABCHCTBA a6a9e375b1c38cf3d61632acf903

https://| .edu. -
OYHKIHH U TPadUKH. ps://lesson.edu.ru/my
2 C 6 school/lesson/2f4f6aaf-8e0b-444b-
TCMCHB C NEIBIM 999111c8e7cc?backUrl=https://urol
[IOKa3aTCJICM u/&token=00d3c187bded0129a346:
6a9e375b1c38cf3d61632acf9035¢3
A o https://lesson.edu.ru/my-
pI/I(l)MeTI/IquKI/II/I KOpCHb school/lesson/f7463768-cc68-43|
N—OU CTEIIECHU. 18 1 4d37435a7264?backUrl=https://u
I/IppaHI/IOHaHBHBIe ru/&token=00d3c187bded0129a3
ypaBHEHHs U HepaBEHCTBA a6a9e375b1c38cf3d61632acf903
https://lesson.edu.ru/my-
CDopMyJH,I school/lesson/1cd9f6e5-f9ba-432
61a28cc57f0a?backUrl=https://ur

4 TpI/II‘OHOMeTpI/II/I.TpI/IFOHO 22 1 u/&token=00d3c187bded0129a34
METPUYECKHUE YpAaBHEHUS 6a9e375b1c38cf3d61632acf9035

https://lesson.edu.ru/my-

school/lesson/1cd9f6e5-f9ba-4a2
[TocnenoBarenbHOCTH U 5 61a28cc57f0a?backUrl=https://ur
Iporpeccuu u/&token=00d3c187bded0129a34

6a9e375b1c38cf3d61632acf9035

https://lesson.edu.ru/my-

school/lesson/4521e38c-5985-4b
ITosTOpenne, 0600mEeHue, 3 L cd22d27e3571?backUrl=https://u
cUCTEMATH3allNs 3HAHUI ru/&token=00d3c187bded0129a3

a6a9e375b1c38cf3d61632acf903
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11 KJIACC

KoaudecTBO 9acoB
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Ne  HaunmenoBaHmue
KonTpoJn Ipakrnyec  DJIEKTPOHHbBIE (HU(DPOBHIE)
n/ pa3esioB U TeM Bce
HBIE Kue oﬁpasoBaTeanme PE€CYPChI
1| MPOrpamMmbl ro
padoThI padoThI
CreneHs ¢
panroHaIbHBIM
https://lesson.edu.ru/my-
TIOKa3aTCIICM. school/lesson/6e65d9d6-f8a5-44bd-be
ITokazarenbHast 12 1 0de821af6e21?backUrl=https://urok.af
byHKIHS. u/&token=00d3c187bded0129a346af2
[okasaTelsHELE 6a9e375b1c38cf3d61632acf9035¢c32a
YpaBHCHUA U
HCPAaBCHCTBA
Jlorapudmmueck https://lesson.edu.ru/my-
ast (byHKIII/Iﬁ- school/lesson/6e65d9d6-f8a5-44bd-be
Jlora H(bMquCK 12 0de821af6e21?backUrl=https://urok.ag
p u/&token=00d3c187bded0129a346af2
HWC YpaBHCHUA U 6a9e375b1c38cf3d61632acf9035c32a
HCPAaBCHCTBA
Tpuronomerpuy
https://lesson.edu.ru/my-
€CKuc q)yHKHHH school/lesson/2abd67e8-889a-4f2f-b
U UX TpaduKH. 9 1 71fc378adb2c?backUrl=https://urok.a
TpI/IFOHOMeTpI/I‘-I u/&token=00d3c187bded0129a346af]
eCKHe 6a9e375b1c38cf3d61632acf9035c32a
HCPAaBCHCTBA
https://lesson.edu.ru/my-
school/lesson/931b7fb3-5e77-458¢-9
IIpou3sBoHasl.
S TV ——. 24 1 3b25fb556af7?backUrl=https://urok.a
p . u/&token=00d3c187bded0129a346af
HPOU3BOTHOU 6a9e375b1c38cf3d61632acf9035¢32
https://lesson.edu.ru/my-
school/lesson/ebef844b-798b-4e58-8
Nurerpan u ero f42275e2bdc6?backUrl=https://urok.a
9
MPUMEHEHUS u/&token=00d3c187bded0129a346af]
6a9e375b1c38cf3d61632acf9035c32a
https://lesson.edu.ru/my-
school/lesson/f5203f17-256e-432b-a
Cucremsbl a78168a0eb77?backUrl=https://urok
12 1
ypaBHEHUU ru/&token=00d3c187bded0129a346a
aba9e375b1c38cf3d61632acf9035c3
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eJIbIC Ynuciia
https://lesson.edu.ru/my-
HOBTOpeHHe’ school/lesson/6d41407e-83ba-445f-¢
0000111eHNE, 18 67c7d9e57bbc?backUrl=https://urok.
cucreMarus3anus ru/&token=00d3c187bded0129a346a
SHAHM a6a9e375b1c38cf3d61632acf9035c3
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