


NOACHUTEJTBHASA 3AITUCKA

Pabouasi mporpamma ydeOHOro kypca «Anrebpa U Hadajla MAaTEMATHYECKOTO AHAJIH3a»
6azoBoro ypoHs it oOydaromuxcsi 10 —11 kymaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCYZapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHIAApTa CpenHero odiiero oOpa3oBaHMsS, C yUETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBAHMI, MPEOBABIAEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHUIO, U
TpaauLuii poccuiickoro oOpasomaHusi. Peanmusanus mnporpamMmbl 00eCreYHBAeT OBJIAICHUE
KJIIFOUEBbIMU KOMIIETCHLUUAMHA, COCTABJIAOIIUMH OCHOBY AJId CAMOPAa3BUTUA U HEMPECPBIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO U TO3HABATEBHOTO Pa3BUTHSI
JMYHOCTH OOYUArOLITHXCS.

OEJU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Haudana MaTeMaTHYeCKOTrO aHaM3a» SIBJSIETCS OJHMM M3 HauOojee
3HAYMMBIX B MPOrpaMMe CTapliedl MIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH o0ecreYnBaeT
UHCTPYMEHTAJbHYIO 0a3y Ul M3YYEHHUS BCEX €CTECTBEHHO-HAYUHBIX KYypCOB, a C JAPYroi
CTOpoHBI, (opmupyer Jgorudeckoe u aOCTPAKTHOE MBIIUIEHHE YYaIlUXCcsi Ha YPOBHE,
HEOOXOIMMOM J1JIs OCBOSHHSI KyPCOB HH(POPMATHKH, OOIIECTBO3HAHMSI, UCTOPHUH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalluecs OBJIAJEBAIOT YHHBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpasi GOPMyJIHPYET CBOU NOCTHKEHHS B MATEMaTHIECKOH hopme.

Kypc anreOpbl 1 HaYaa MaTeMaTU4YeCKOTO aHAIM3a 3aKJaJbIBAET OCHOBY JJISl YCIEIIHOIO
OBJIAACHUA 3aKOHAMU (1)I/ISI/IKI/I, XHUMHH, 6I/IOJ'IOFI/II/I, IMOHHMMAaHUsA OCHOBHBIX TeHI[eHI_II/IfI OKOHOMUKHU
U OOIIeCTBEHHOH JKM3HH, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX LH(PPOBBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHUAX, YBEPCHHO HCIIONB30BATH UX B HOBCGHHGBHOP'I ku3HU. B TOXE
BpPEMA OBJIAICHUEC a6CTpaKTHbIMI/I " JIOTHYECKU CTPOTrMMHU MATEMATUYCCKHUMU KOHCTPYKLUAMU
pa3dBHUBACT YMCHHE HAXOAUTH 3aKOHOMEPHOCTH, O6OCHOBbIBaTb HUCTUHHOCTb YTBCPXKACHUS,
UCTIONB30BaTh O0OOIIEHNE M KOHKPETHU3aLMWI0, aOCTparupoBaHHE M aHAJIOTHIO, (OpMHPYET
KP€AaTUBHOC U KPUTUYCCKOC MbIIIJICHUE. B X0O€ U3YyUCHUA aJ'IFe6pr 1 Ha4vaJl MaTEeMaTUYCCKOI'O
dHa/li3a B CTapLHefI IIKOJIC yHallueCs IMOJydaroT HOBBIH OITBIT peUiCHuA MPUKIAAHbIX 3a1adq,
CaMOCTOATEJIBHOIO  IMOCTPOCHMsS] MAaTEMaTU4YECKMX  MOAENEW  peajpHbIX CHUTyauud U
HUHTEPNPETALIUN  TTOJIYYCHHBIX peLHeHHfI, 3HAKOMATCA C T[pUMEpaMU MATEMATUYCCKUX
3aKOHOMEPHOCTE B NPUPONE, HayKe M B MCKYCCTBE, C BBIIAKOIIUMUCA MAaTEMATHUYECKUMH
OTKPBITUAMU U UX aBTOPAMU.

Kpr 06nanaeT SHAYUTECJIbHBIM BOCITMTATECIIbHBIM ITIOTCHIIUAJIOM, KOTOprfI PCaIn3yECTCAa KaK
yepe3 y4eOHbIil MaTepHal, CriocOOCTBYIOIIUI POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U
yepes crneuuuky y4eOHOH NeATeNbHOCTH, TpeOyIomeld CaMOCTOSITEIbHOCTH, aKKypPaTHOCTH,
HpOI[OJ'I)KPITeJ'IbHOfI KOHUCHTpallM BHUMaHUA U OTBETCTBCHHOCTHU 34 HOqueHHbeI peE3yabTar.

B ocHoBe meroauku oOyueHus ajreOpe M HavajaM MAaTEMATUYECKOTO aHAU3a JIEKHT
TesATeIbHOCTHBIN MPUHLUI OOyUeHUs.

Crpykrypa Kypca «AnreOpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» BKJIOYAET CICAYIOLIUE
cofiep KaTebHO-MeTOANUeCKue JHHUK: «YUucna u BbUUCHEHUs», «DyHKIUM U Tpaduxmy,
«YpaBHeHUs1 U HepaBeHCTBay, «Hauana maremaTudeckoro aHamnza», « MHOXKECTBA M JIOTHKAY.
Bce ocHoOBHBIE COACPKATECIIbHO-METOAUICCKUE JIMHUN H3YyYarOTCA Ha TMPOTAXKEHUU ABYX JICT
O6yLIeHI/I$I B CTapLHefI HIKOJIC, €CTCCTBCHHO OOMOJHAA APYr APyra U MOCTCICHHO HAChIMAsACh
HOBBIMHU TEMAaMU U pa3acjiaMu. I[aHHbeI KypC ABJIACTCA UHTETPATUBHBIM, ITOCKOJIBKY O6’beI[I/IH$IeT
B ceOe comepkaHME HECKOJbKHX MATEeMAaTHUECKUX MHCLUIUIMH. ajireOpa, TPUTOHOMETPUS,
MaTeMaTHYECKH aHAJIM3, TEOpUsi MHOXKECTB U 1p. [1o Mepe TOro kKak ydJainuecsi OBJIaeBalOT BCE



Oonee LIMPOKUM MATEMaTHUECKHUM ammapaToM, y HHUX IIOCIIENOBaTeNbHO (QopMupyeTcs U
COBEpLIEHCTBYETCS] YMEHHUE CTPOUTh MaTeMaTHUYECKYIO0 MOJIENb peajbHON CUTYalluU, IPUMEHSTh
3HaHUS, MOJYUYEHHbIE B Kypce «Anredpa W Hadaja MaTEMaTHYECKOT'O aHAJIN3a», ISl PELICHUs
CaMOCTOSITENTbHO C(HOPMYJTUPOBAaHHONH MaTeMaTHYECKOW 3amadd, a 3aTeM HHTEPIPETHPOBATH
MOJIy4E€HHBINA pe3ysbTarT.

ConepsxarenpHo-MeTonN4ecKast TUHUSA «Huca 1 BBIYUCICHUS» 3aBepiIaeT GopMUpPOBaHNE
HaBBIKOB UCTOJIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOPOe OBLJIO HAYaTO B OCHOBHOH Likosie. B
crapiieil mkoje oco0oe BHUMaHUE yAensercs (OPMHPOBAHUIO MPOYHBIX BBIYUCIHTEIBHBIX
HABBIKOB, BKJIFOYAIOLIUX B ceOs HMCIONB30BAHME PA3IMYHBIX (OPM 3aMUCH NEHCTBUTEIBHOTO
4Hycla, YMEHHE PallMOHAJbHO BBIMOJHATL AEHCTBHUS C HUMHM, J€J]aTh NPUKUAKY, OLEHUBATb
pesyiabrar. OOydaromecss NOJMYYalOT HABBIKA NPUOMIKEHHBIX BBIMUCIEHHH, BBITOJHEHUS
IEeWCTBUH C YMCIIaMH, 3aIMUCAHHBIMUA B CTaHAAPTHOH (popMe, HCIOIB30BAHMS MATEMATHYECKHX
KOHCTAHT, OLIEHUBAHUS YUCJIOBBIX BbIPAXKEHUH.

Jluans «YpaBHEHHMs M HEPABEHCTBA» PEANTM3YETCs] Ha NPOTSHKEHHH BCEro OOY4EeHUs B
CTaplled IIKOJE, NOCKONbKY B KaXIOM pasAene MNporpamMMbl MNPENyCMOTPEHO peLIeHHe
COOTBETCTBYIOIINX 3aaa4. O0ydaromuecs OBIaeBaOT Pa3IMYHBIMI METOJAMH PEIISHHS LEbIX,
PaLMOHATBHBIX, HPPALIMOHANBHBIX, TTOKA3aTENbHBIX, JTOTapUPMUIECKUX U TPUTOHOMETPHUYECKIX
ypaBHEHUI, HEPABEHCTB U UX cucTeM. [lonydeHHble YMEeHUs NCIONB3YIOTCS MPU UCCIEA0BaHUN
(YHKUMH C TOMOIIBIO MPOM3BOAHOM, PELICHHM MPHUKJIAAHBIX 3a7ad W 3a7ad Ha HaXOXKICHHE
HanOOJBIINX W HAUMEHBbLINX 3HaueHnH QyHKUunu. JlaHHas conep KaTresbHast JIUHUS BKIIIOYAET B
ceds Takke (OPMHUPOBAHNE YMEHUH BBITIOJIHSTH PacU&ThI 1O (popMyaM, mpeodpa3oBaHus LENbIX,
palMOHANbHBIX, UPPALMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a Tak)Ke BBIPAKEHUH,
cofepiKalx creneHn U Jorapudmel. braromapst M3ydeHHIO anreOpandeckoro Marepuaia
MPOMCXOIUT NajibHEHIIee Pa3BUTHE AITOPUTMHUYECKOTO B aO0CTPAKTHOTO MBILLIEHHS YHAIUXCH,
(bOopMHUPYIOTCS HABBIKM MAEOYKTUBHBIX pAaCCY)XIEHHH, pabOThl C CHMBOJBHBIMH (popmamuy,
NPEACTaBICHUST 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHIE PaBEHCTB U HEPAaBEHCTB. Ajredpa
npenyaraer 3QpQPpeKTUBHBIE HHCTPYMEHTBI JUIsl PELICHUS MPAKTHUYECKUX M €CTECTBEHHO-HAYYHbIX
3a/1a4, HarJIAJHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KakK S3bIKa HAYKH.

ConepskarenpHo-MeTonn4eckass JUHUS «DPyHKIUU U rpa@UKm» TECHO MEPeIUieTaeTcs C
OPYTUMU JIMHUSAMHU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T M1OCIE0BATEIbHOCTb N3yUeHHUs
Marepuaia. M3ydeHue CTEeNeHHOH, MoKa3aTeNbHOH, TOrapupMUIECKOH U TPUTOHOMETPUIECKHX
($yHKUMH, UX CBOWCTB U rpaUKOB, UCHOIb30BaHNE (QYHKIMH IJIs1 PELICHUs 3a/1a4 U3 IPyTrux
yueOHBIX PEAMETOB U PEaTbHOMN JKU3HU TECHO CBS3aHO KaK C MATEMAaTHUECKUM aHAJIM30M, TaK U
C pelIeHneM ypaBHeHHH 1 HepaBeHCTB. [Ipu 3ToM OosbIioe BHIMaHUE yaesieTcs: GopMUpOBaAHHIO
YMEHHUS BBIpaXKaTh (POpMyJaMH 3aBUCHMOCTH MEXKIY PA3IUYHBIMU BEJIUYUHAMHM, HCCIEIOBATH
NOJIy4eHHbIE (YHKIUH, CTPOUTh UX rpaduku. MaTepuan 3TOH Comep KaTeNbHOMN JIMHIH HaLleIeH
Ha Pa3BUTHE YMEHMUH U HABBIKOB, MO3BOJISIOLINX BBIPA’KaTh 3aBUCUMOCTH MEXNY BEIMUYUHAMU B
pa3M4YHON (OpMe: aHATUTUYECKOW, rpadudeckoil u ciaoBecHOl. Ero m3ydyeHne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUs, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3ALHH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHusA «Hadana mMareMaTH4decKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
PacCUIMPUTh KPYT KaK MATEMATHYECKHX, TaK M MPUKJIATHBIX 3a/1a4, JOCTYITHbIX 00yYaromuMcs, ¥
KOTOPBIX IMOSIBJIIETCS] BO3SMOXKHOCTD UCCIIEIOBATh M CTPOUTH Ipaduku QyHKIHH, ONPENemsiTh HX
HanOOJbIIe U HAUMEHBIINE 3HAUEHUS], BBIUUCIATD TUIOMAAn GUTyp U OOBEMBI TEJ, HAXOAUTH
CKOpPOCTM U YCKOpeHHs InpoueccoB. JlaHHas copep:kaTelbHas JIMHUS OTKPbIBAET HOBbIE
BO3MO)KHOCTH TOCTPOEHHUS MaTeMaTU4YeCKHUX MOJelel peajbHbIX CUTyallui, HaXOKAEHUs



HaAUJy4ulIero peueHusd B TMPUKITAAHBIX, B TOM HYHCJIC COHHUAJIBHO-3KOHOMHNYECCKHUX, 3adavax.
3HaKOMCTBO C OCHOBAMH MAaTE€MAaTHYECKOIO aHaIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAKTHOIO,
(OopMaNbHO-IOrMYECKOr0 U KPEaTUBHOIO MBILUICHUS, (POPMHUPOBAHUIO YMEHHUH pPacro3HaBaTh
NPOSIBJICHUS] 3aKOHOB MAaTeMAaTHKU B HayKe, TEXHHKe W HCKyccTBe. OOydaromiuecs: y3HaWT O
BBIAAOIUXCA PE3YIIbTATAX, MTOJYUYCHHBIX B XOA€ PA3BUTUA MATCMATUKU KaK HAYKH, U UX aBTOpax.

COHep)KaTeJ'IbHO-MeTOI[I/ILIeCKaﬂ JmuHus « MHOKeCTBa M JIOTMKA» B OCHOBHOM IIOCBAIICHA
SJIEMCHTAM TCOPUU MHOXKECTB. TeOpeTI/IKO-MHO}KeCTBeHHbIe NPpEACTABJIICHHSA TPOHU3BIBAOT BECH
KypC IIKOJIbHOH MaTeMaTHKHU U TPeIaraloT Haubojee YHUBEPCATbHBIN S3bIK, OObEIUHSIOMIUI
BCC pas3acibl MAaTEMATUKU U eé l'IpI/I.]'IO}I(GHI/II\/'Ij OHU CBA3BIBAOT pPa3HbIE MAaTCMaTHYCCKUEC
AUCHUIUIMHBI B €JUHOE LICJIOC. HOBTOMy BAXKHO [OaThb BO3MOXHOCTb IIKOJbHUKY IMMOHUMATDH
TeOpeTHKO-MHO}KeCTBeHHbeI SA3BIK COBpeMeHHOfI MATEMATUKN W HCIIOJB30BATH €10 AJIA
BBIPaKCHUA CBOUX MBICIIEH.

B kypce «Anrebpa u Havana MaTeMaTHYECKOrO aHAJIHM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTEMaTHYECKOr0 MOJENHUPOBAHUS, KOTOPbIE NMPH3BaHbl CHOPMUPOBATH HABBIKH ITOCTPOCHUS
MoJieNell peasbHbIX CUTYaLHi, HCCIENOBAHMUS 3TUX MOJENEll ¢ MOMOIIBIO anmnapaTa anredpbl u
MATEMATUYCCKOrO aHajin3da W UHTCPHOPETAINU ITOJYYCHHBIX PE3YJIBTATOB. Takue 3a1aHUA
BIUIETEHbl B K&XKIbIA M3 Pa3fesoB MPOrPaMMbl, MOCKOJBKY BECh MaTepual Kypca LIMPOKO
HUCMOJIB3YETCA OJIA PCIICHUA TTPUKIIAAHBIX 3a1a4. HpI/I PEHICHUN PEAJBHBIX MMPAKTUYCCKUX 3a0a4
yyalquecs — pa3BUBAIOT  HAONMIOAATENIbHOCTb,  yYMEHHE  HAaxXOIWTh  3aKOHOMEPHOCTH,
abCTparnpoBaThCs, HCIOJNB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH Mpodiemy.
I[eﬂTeJ'IbHOCTb 10 (1)OpMI/IpOBaHI/II'O HaBbIKOB PEIICHUA MNPUKIAAHBIX 3ada4 OpPraHU3YETCS B
npolecce N3yUeHUs BCeX TeM Kypca « Anrebpa 1 Haualla MaTeMaTH4eCKOTrO aHAIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUTAHE
B yueOHOM miiane Ha U3ydeHue Kypca anreOpbl 1 Ha9al MAaTEMAaTHIECKOTO aHAIN3a Ha 0a30BOM

YPOBHE OTBOIMTCSA 2 yaca B Henenro B 10 kyacce u 3 vaca B Heaenro B 11 kiacce, Bcero 3a nBa
rona o0y4yenust — 170 qacos.



COAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yncsa 1 BbIYHCICHUA

Paumonanbabie unciaa. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguueckue  Apodu.  ApupmMernuecKkue Omepanud ¢ PAHOHAJIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YHMCIOBBIX BblpakeHWH. IlpumeHeHue npoOeil W TPOLIEHTOB U pEIIEHUS
MPUKJIAAHBIX 337124 U3 PA3JIUYHBIX OTPACIEeH 3HAHUN U PEAJbHON KU3HH.

JlelicTBUTeNnbHBIE YHChIa. PanmoHaNbHBIE W HppaALMOHANbHBIE yucna. Apudmerndeckne
OlepaLyy ¢ IeHCTBUTEIbHBIMHA YuciamMu. [IpuOmKkéHHbIe BBIYUCICHUS, IPABUIIA OKPYTIICHUS,
MPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbM nokasareneM. CtanmaptHas Gopma 3amucHu AeHCTBUTEIBHOIO YHUCIHA.
Ucnonp3oBanne mnoaxondmed (GopMbl 3amuCH  ACHCTBUTENBHBIX YHCEN JUIA  PELICHHS
MPAKTUYECKUX 33724 U NPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypanpHOW cTemneHu. JlefictBus ¢ apudMeTHIeCKUMU
KOPHSIMU HaTypPaJIbHON CTEIIEHU.

CuHyc, KOCUHYC U TaHI€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHHUsI H HEPABEHCTBA

ToxxnmecTBa U TOXKIECTBEHHbIE TPe0OPa30BaHUS.

IIpeobpasoBanne TPUTOHOMETPUYECKUX BbIpakeHHUH. (OCHOBHBIE TPUTOHOMETPHUYECKHE
bopmybl.

YpaBHeHuUe, KOpeHb ypaBHEeHMs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo HHTepBaJIOB.

Pemenune nenpix u ApoOHO-PAIMOHANIBHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppalnoHalbHbIX YPABHEHUNH U HEPABEHCTB.

Pemenne TpUrOHOMETPUYECKUX YPABHEHUI.

IIpumeHnenne ypaBHEHUI W HEPABEHCTB K PEIICHHUIO MATEMATHUYECKUX 3a7ad WM 3a7ad U3
Pa3NMUYHBIX 00JIACTEeH HAYKU U PealbHON XKU3HH.

DyHKIHH U TPaQuKH

Oyuk1us, cnocods! 3ananust Gpyakmun. I'padux Gyrkmmm. BzanmHo oOpaTHbIe PyHKLINH.

Ob6nactp onpeneneHust 1 MHOXKeCTBO 3HaueHnH QpyHkuuu. Hymn ¢pyaxmum. ITpomexyTku
3HAKOIOCTOSIHCTBA. UETHBIE 1 HEUETHBIEC (PYHKLIUH.

CrenenHas (yHKIMS C HAaTypaJbHbIM MU LEJBIM TOKa3areiaeM. EE cBolictBa u rpaduk.
CaoticTBa u rpaduk KOpHsI #-Ol CTETICHH.

TpuroHomerpudeckass OKPYXKHOCTb, OINpPENEeNIeHHe TPUTOHOMETPHUECKUX (PYHKLUH
YHUCJIOBOI'O apryMEHTA.

Ha4asa maTeMaTH4€CKOro aHAJIH3A

[TocnenoBarenpHOCTH,  CIOCOOBI  3aJaHMs  TOCJIEAOBATENbHOCTEH.  MOHOTOHHBIE
MOCJIEAOBATEIBHOCTH.

Apudmernueckass W reoMeTpuueckas — mporpeccud.  beckoHedHo — yObIBaroImas
reoMmerpuueckast nporpeccuss. CymMmma OeCKOHEYHO yObIBaroIlel reoOMeTPUYECKON MPOrPEeCcCHH.
dopMyna CIOXKHBIX NPOLEHTOB. Mcnosb30BaHMe NMPOrpeccuu AJjsl PELICHHs] PEANbHBIX 3a1ad
MPUKIAAHOTO Xapakrepa.

MHoxecTBa H JOTHKA



MHoxecTBO, onepauuu Hajx MHokecTBaMu. /luarpammel Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammnapara AJjsl ONMUCAaHUs PEeajbHBbIX IMPOLIECCOB U SIBIICHUN, MPH
peLIeHNH 3a1a4 U3 IPYyTruX yueOHbBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yncia 1 BbIYHCICHUA

Harypanbnele u nensle yncia. IlpusHaku 1e1MMOCTH LEbIX YUCEN.

Crenenb ¢ palMOHAIBHBIM MMOKa3aTejeM. CBONCTBA CTETICHH.

Jlorapudm umncna. JlecATHUHbIE U HATYpaJIbHBIC JIOTapH(PMBL.

YpaBHeHHUS] H HEPABEHCTBA

[IpeobpazoBanne BEIpAKEHHH, COAEPIKALINX JOrapr(MBbL.

[IpeobpazoBanne BeIpaKEHHH, COAEPIKALINX CTETIEHHU C PALIMOHAIBHBIM ITOKA3aTeIIeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IIokasaTenbHbIE yPaBHEHHsI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUs] U HEPABEHCTBA.

CucreMpl NUHENHBIX ypaBHEHMH. PelleHue NPUKIAaJHBIX 3aa4 C I[OMOLIBIO CHUCTEMBbI
JIMHENHBIX YPaBHEHU.

CucreMbl U COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IlpumeHeHne ypaBHEHHI, CUCTEM M HEPAaBEHCTB K PELICHUI0 MATEeMAaTUYEeCKHUX 3a1ad U
3a/1a4 U3 Pa3IMYHbIX 00IacTel HAyKU U pealbHON JKU3HU.

DyHKIHH U TPaQUKH

Oyukius.  I[lepuonnueckue  pyHkuuu.  IIpomMexyTkm  MOHOTOHHOCTH — (DYHKLIHMU.
MaxkcumymMbel 1 MUHEMyMbI (QyHKUIuu. Hanbonbinee v HamMeHblnee 3HA4YeHHWE (PYHKIUU Ha
MIPOMEKYTKE.

Tpuronomerpudeckne QyHKIUH, UX CBOMCTBA U IPadUKH.

ITokazatenpHas u jJorapudmuyeckas QyHKIUH, UX CBOWCTBA U rPapUKH.

Ucnonp3oanne rpadukoB GyHKIHHA A pEIICHUs] YPABHEHUH U JTMHEHHBIX CUCTEM.

Ucnonp3oBanne rpadpukoB (YHKOMH Ui UCCIEAOBAHUS IMPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIIEHUH 33aa4 U3 APYIHX YIEOHBIX MPEIMETOB U PEATbHON KU3HH.

Ha4ajna maTeMaTH4eCKOro aHAJIH3A

HenpepsiHble pyHKIMNU. METO HHTEPBAJIOB ISl PELICHNST HEPABEHCTB.

IIpousBonnas ¢pyHkumu. I'eomerpudeckuii 1 GU3NMIECKHUA CMBICI TPONU3BOIHOMN.

IIponsBonHbIe 31eMeHTapHBIX (PyHKIUH. POpMysIBI HAXOXKACHUS MPOM3BOAHONH CYMMBI,
MPOM3BEICHUS i YaCTHOTO (DYHKIIMH.

[IprmeHeHne MPON3BOAHON K UCCIEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTD M 3KCTPEMYMBIL.
Haxoxxnenne HanOospIero 1 HAMMEHbIIEro 3HaUeHHs! (PYHKIIMH Ha OTPE3Ke.

IlpumeHenne NPOM3BOAHONW MUl HAXOXKACHMS HAWUJY4YLIErO PELIeHUs B NPUKJIAAHBIX
3ajavax, Uisl ONpefeIeHus] CKOPOCTH MPOIecca, 3a1aHHOro (GOpMyIIoH niu rpadukoM.

ITepBooOpasnas. Tabnuia nepBooOpa3HBIX.

WnTerpan, ero reomerpuyeckuil u (u3ndeckuil CMbICi. Brrumcienune uHTErpana mo
dopmynie HeroroHa—JleliOHmIa.



INTAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOro mpemmera «MaTeMaTHKa» TOJKHO OOECTeYHBATH MOCTHXKEHHE Ha
ypoBHE cpenHero oOmero o0pa3oBaHUs CIACOYIOMIMX JIUYHOCTHBIX, METAMPEeIMETHbIX U
NpeaMETHBIX 00pa30oBaTEIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJBTATHI

JIM4HOCTHBIE pEe3yNbTAaThl OCBOCHHSI MPOrpaMMbl y4deOHOro mpenmMera «MaTemaTHkay
XapaKTePU3YIOTCS:

I'paxxnanckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBEO TPAXKMAHCKOW MO3ULIMK  OOYYarOIIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHUMCKOTrO OOINeCTBa, MPENCTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYpP, SBJICHUN, MPOLEAYp TI'Pa’kIaHCKOro o0IecTsa
(BBIOOpBI, OMPOCHl W TMp.), YMEHHEM B3aNMOACHCTBOBATH C COLMAJIBHBIMU WHCTHUTYTAMH B
COOTBETCTBUU ¢ UX (PYHKIMSIMHU 1 HA3HAYCHHUEM.

[MarpuoTndeckoe BOCIIUTAHHE:

cpOPMHUPOBAHHOCTHIO POCCUICKON IPa’KIaHCKON HIEHTUYHOCTH, YBAXKEHHUS K MTPOLILIOMY U
HACTOSIIIIEMY POCCHUICKON MAaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K TOCTHIKEHUSIM POCCHHCKUX
MAaT€MaTUKOB U POCCUMCKON MaTEMAaTHYECKOW IIKOJbL, K MCIOJBb30BAHUIO 3TUX AOCTHXKEHUN B
OPYTUX HAyKaX, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXxOBHO-HPABCTBEHHOTO BOCITUTAHUS

OCO3HAHMEM JyXOBHBIX [IEHHOCTEH POCCHICKOro Hapoaa, Cc(hOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
OOCTIDKEHUM HAYKU U JEATENbHOCTBI) YYEHOTO, OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOCHHUE
yCTOWYUBOTO OyayIIero.

DCTETUYECKOE BOCIIUTAHUE:

5CTETUYECKUM  OTHOLIEHMEM K  MHPY, BKJIIOYas OCTETUKY  MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPEIIeHU, PaACCYXKIECHUI;, BOCIPUUMYHBOCTBIO K
MaTEMaTUYECKUM aCTIEKTaM Pa3JIMIHBbIX BUIOB UCKYCCTBA.

PuU3NYECKOe BOCIUTAHUE:

c(OPMUPOBAHHOCTBE) YMEHHSI TPHMEHSATb MaTeMaTHYeCKHe 3HAHUS B HHTEpecax
3nopoBoro u OezomacHoro odpasa JKU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3IOPOBBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTHBIXA, peryJsipHas (Qu3UdecKas
AKTUBHOCTb), (DM3MUYECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-O3I0POBHTEIHHON
TNEATEIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS, WHTEPECOM K PasIMIHbIM
cepam npodheCCHOHATIBHOM AESITeIbHOCTH, CBSI3AHHBIM C MAaTEMATHKON U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayuieit mpodeccuu u peaan30BbIBATL COOCTBEHHBIC
JKU3HEHHBIC TIUIAHBI, TOTOBHOCTBIO M CHOCOOHOCTBEO K MaTeMaTU4eCcKOMy OOpa3oBaHUIO U
camMo00pa30BaHUIO Ha MPOTSKEHUU BCEH )KI3HU, TOTOBHOCTBIO K AKTUBHOMY YYACTHIO B PEIICHUN
MPAKTUYECKUX 337124 MAaTEMATUYECKON HAMPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE!

c(OPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KyJNbTYypPbl, NMOHUMAHUEM BIIUSHUS COLIMAJIBHO-
SKOHOMHYECKMX MpPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAJIbHON Cpeabl, OCO3HAHUEM



rJo0albHOTO  XapakTepa JKOJOTMYeCKHX npodjeM; OpHeHTanued Ha  NpUMEHEHHe
MaTeMaTHUECKUX 3HAHWUH AJI PeLIeHMs 337a4 B OOJIACTH OKPY)KAKOILIEH Cpenbl, MIIaHMPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IMOCIEACTBUI IJIs1 OKPYKAOLIEH CPEbL.

LlennocTH Hay4YHOrO MO3HAHUS:

c(pOPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU M OOIIECTBEHHOH MPAKTHKH, MOHUMAHUEM MaTEeMaTUYeCKOH HayKH Kak chepbl
YEJIOBEUECKON NEATENbHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH AJI Pa3BUTHS LIUBWIN3ALUY,
OBJIAJICHUEM SI3BIKOM MAaTEMATUKHU U MATEMATUYECKOMN KyJIbTYPOU KaK CPEACTBOM ITO3HAHUS MUPA,
FOTOBHOCTBIO OCYILIECTBJIATh MPOEKTHYK) U UCCIENOBATENbCKYIO AEATEIbHOCTh HHAUBUYAJIBHO
U B IpymIe.

METANPEAMETHBIE PE3YJBTATHI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS POrpaMMbl yueOHOTo npenMera «MaTteMaTHKa»
XapaKTEepPU3yIOTCA ~ OBJAJEHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHOIMU  OCHCMEUMU,
VHUBEPCANbHIMU — KOMMYHUKAMUGHIMY — OCHCMGUAMU,  VHUBEPCANbHIMU — PeCYAMUEHbIMIU
oeticmeusamu.

1) Vuusepcanvnvie noznagamenwvnsie oeiicmaus, obecneyusaiom gopmuposanie 6a306vix
KO2HUMUGHBIX NPOYECcO8 00yYaiomuxcs (0C60eHue Memoo08 NOZHAHUA OKPYHCAIOWEe20 MUPA;
npuMeHeHue 102UYECKUX, UCCTe006AMENbCKUX ONepayuil, ymMenuil pabomams ¢ unpopmayueti).

basoBble nornyueckue necTBUs:

® BBIIBJSITh M XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXIy MOHATHSAMH, (HOPMYJIHPOBATH OMpPEIENICHUs] MOHSATHH,
yCTAHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PHUKAIMH, OCHOBAHUS AJis1 0000IIeH s
U CPaBHEHUS, KPUTEPUU MPOBOAUMOTO aHAJIN3A,

® BOCHIPUHHUMATH, (HOpPMyIHpOBaTH U NMPEOOPA3OBLIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHULIATENIbHBIC, €AUHIYHbBIE, YACTHBIC U O0IIHE; YCIOBHBIE,

® BBIIBJSITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (aKTax,
JAHHBIX, HAOMIONEHMSIX W YTBEPXKICHUSIX; IpeajaraTb KPUTEPUU IJIsl BBIIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEYNH;

e JenaTh BBIBOABI C MCIOJIb30BAHHUEM 3aKOHOB JIOTHKH, A€OYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIFOYeHNH, YMO3aKIIIOUSHHH TI0 aHAJIOTHH;

® IPOBOIUTH CAMOCTOSITENIHO JJOKA3aTeIbCTBA MATEMATHUYECKHUX YTBEPKACHUHN (TIpsSIMBbIe
U OT TMPOTUBHOIO), BBICTPAMBATHL APTYMEHTALMWIO, TPUBOAUTH MNPUMEPbl H
KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CY)KICHHS U BBIBOABI,

e BoIOMpaTh croco0 pemeHus y4eOHOH 3amayn (CpaBHMBATH HECKOJIBKO BapHUAHTOB
pelenus, BbIONpaTh HanOOIee MOAXOMALINA C YIETOM CaMOCTOSITENbHO BBIACICHHBIX
KPUTEPHEB).

basoBble nccnenoBaTenbCKue NEHCTBHA:

® UCINOJB30BAaTh  BOMPOCHl  KAaK  HCCJIEAOBATENIbCKUH  WHCTPYMEHT  IO3HAHUS,
¢dbopMyaHpOBaTH BONPOCHI, (PUKCHPYIOIIHNE MPOTUBOPEUNE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ M JAaHHOe, (OpPMHPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOK IO3ULIHIO,
MHEHHE;,

® IPOBOIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBeKTa, SBJEHUS, IPOIecca,
BBISIBJICHHIO 3aBHCUMOCTEH MEXy OObEKTaMH, SIBJICHUSIMH, ITPOLIECCAMH,



® caMOCTOATeIbHO (HOpPMYyNHUpPOBaTh OOOOIIEHMss W BBIBOOBI IO  pPe3yjbTaTaMm
NPOBENEHHOrO HAOMIOACHNUS, UCCIIEOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB M OOOOIIIECHHIA,

® IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCA, & TAKXKE BBIIBUTAThb MPEAIIOIOKEHUS
0 €ro pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pabora ¢ undpopmanmeii:

® BBIBJIATH AeULUNTHI HHPOPMALIUK, TAaHHBIX, HEOOXOIUMBIX JJIsl OTBETa HA BOMPOC U
IUIS1 PELIeHNUs 3a/1a4H,

e BbOMpaTh WHPOPMALMIO M3 MCTOYHUKOB PA3JUYHBIX THUIIOB, AaHAIU3UPOBATh,
CHCTEMATH3MPOBATh U HUHTEPIPETHPOBATh MH(POPMALMIO PA3IMYHBIX BUIOB U (HOpM
NPEACTaBICHNUS,

® CTPYKTYpHpPOBaTh HWHPOPMALMIO, TPEACTABIATh €€ B pa3IMyHbIX (OpMax,
WLTIOCTPUPOBATH IpaprUecKH;

® OICHWBATb HAAEKHOCTh HWHPOPMALMHU IO CAMOCTOSTENBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvnvie kommyHukamuenvie Oeiicmeiiss, 00ecnevusaiom c@hopmuposaniocny

COYUANBHBIX HABBIKOG OOYUAIOUJUXCA.

Obuienne:

® BOCIPUHHUMATH U (HOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCJIOBUSMH H LENSIMHU
OOIIeHus1, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaThb CBOK TOUYKY 3PEHHs] B YCTHBIX H
MUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS 110 XOAY PELISHUs 3a1a4i, KOMMEHTHPOBATh
NOJIyYE€HHBIN PE3yJIbTAaT,

e B x0Je OOCYXKIEHUS 33a7aBaTh BOIMPOCHI MO CYIIECTBY 0OCYKAAEMOM TEMBI, MPOOIIEMBI,
pelaeMoii 3a1auu, BBICKA3bIBATh U/ICH, HALICIEHHBIE HA TIOUCK PEIIEeHUs, CONOCTABIIATD
CBOU CYXKII€HHsI C CY>KACHHUAMH APYTUX YYACTHUKOB JHasiora, 0OHapy KUBATh pa3inyine
U CXOACTBO TMO3ULMIA;, B KOPPEKTHOH (opme (OpMYyIHpOBATH PA3HOTIIACHS, CBOU
BO3PaKECHUS,

® MPEICTABIISTH PE3YJbTAThl PEIIECHUS 3a1a4H, SKCIIEPUMEHTA, HCCIIEIOBAHNUS, MMPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (OpPMAT BBICTYIUICHHSI C YUETOM 3a/4ad IPE3eHTALUH U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHU4eCTBO:

® [IOHMMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAHIHON U MHANBHUIYAJIbHOH padoThl IpU
pewmenny y4eOHbIX 3a1ad; MPUHUMATD 1eJIb COBMECTHOM AEATEIbHOCTH, INIAHUPOBATH
OpPTaHU3aLMI0 COBMECTHOH paloThl, pacmpenensTb BHAbI padoT, JOroBapHBATHCS,
oOcykaaTh mpouece 1 pe3yibrar padoTel; 0000MaTh MHEHHS] HECKOJIBKUX JIFOJIEH,

® y4YaCTBOBAaThb B IPYMIOBBIX (popMax padoThl (0OCyKaeHNsA, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBD) U UHBIE); BBITOJHATH CBOKO YaCTh pabOThl M KOOPAMHUPOBATH CBOH NEHCTBUS
C IPYTHMH WIEHAMH KOMAaHIbl;, OLICHUBATh KaY€CTBO CBOETO BKJIa/a B OOIIUH MPOIYKT
10 KPUTEPHSIM, CHOPMYyIHPOBAHHBIM YYaCTHUKAMH B3aHMMOIECHCTBHSI.

3) Yuueepcansnvie pecyniamusnsie oeiicmeis, 06ecnevuearon Gopmuposanie cmviCio6bIx

VCMAHOBOK U HCUSHEHHBIX HAGLIKOS NTUYHOCHIU.

Camoopranuzanusi:

COCTABJIATh IUJIaH, AJTOPUTM PEIIeHUs 3a7a4d, BbIOMPATh CIOCOO pELIeHUs C YYETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U KOPPEKTHPOBATH
BapUAHTBI PEIICHUH ¢ Y4ETOM HOBOM MH(POPMALIUH.



CaMOKOHTpOIB:

® BJIAJACTH HABBIKAMH MO3HAaBaTEILHOU pe(l).]'[eKCI/II/I KaKk OCO3HaHUA COBCPHIACMbIX
OEWCTBUIT M MBICIUTENBHBIX TPOLECCOB, WX pPe3yJbTATOB, BIANETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJSI TMpOLiecca M Pe3yibTara PELIeHHs MaTeMaTHYeCKON
3a7a4m;

¢ TPCABUACTb TPYAHOCTHU, KOTOPBLIC MOT'YT BOZHUKHYTH IPHU PEIICHUN 3ada4H, BHOCUTH
KOPPEKTUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO$IT€J'IBCTB, JaHHBIX, Haﬁ,[[eHHbIX
omHOOK, BBISIBJIEHHBIX TPYAHOCTEH;

¢ OUCHHBATL COOTBECTCTBUEC PE3yJibTaTa LEJIU U YCJIOBUAM, O0BACHATD MPUYIKUHBI
AOCTUXKCHUA WM HCOOCTUKCHUA PE3YIBTATOB ACATCIBHOCTHU, HAXOOWUTb OLHI/I6Ky,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa M Havajla MaTeMaTHYECKOrO aHANN3a» Ha YPOBHE
cpennero odmero oOpa3oBaHUsl AODKHO OOECIEUnBaTh NOCTIDKEHHE CIEAYIOLINX MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

10 KJIACC

Yucaa v BbIYHCICHUSA

OnepupoBaTh NOHATHSIMU. PALMOHAIBHOE W IEHCTBUTENILHOE YHUCIIO, OOBIKHOBEHHAS H
IeCATUYHAs APOOb, MPOLIEHTHL.

BeInonssaTh apudMeTniecknue onepanuy ¢ paroHaIbHBIMU U A€HCTBUTENbHBIMU YHCIAMU.

BeIMonHATE NMpUOMMIKEHHBIE BBIMUCICHHS, HCIOJNB3Ys TNpaBWiIa OKPYIJICHHs, MAeJaThb
NPUKUAAKY U OLEHKY Pe3yJIbTaTa BIYUCICHUH.

OmnepupoBaTh NMOHSATHSMHU. CTENEHb C LENbIM TOKa3aTeNleM, CTaHnapTHas (opMa 3armucu
IEeHCTBUTENIHOIO YHCJIA, KOPEHb HATYypPajbHOH CTEMEHH, HCIOJb30BAaTh MOAXOASAINYI0 (Gopmy
3aIHCH IeHCTBUTENBbHBIX YHCEI IS PEIIECHUS MPAKTHYECKUX 3a7a4 1 MPEICTABICHHS JaHHbIX.

OmnepupoBarh NOHATUSIMH: CHHYC, KOCHHYC M TAHT€HC MTPOU3BOJILHOTO YIJIA, HCIIOJIb30BATh
3aMKCh MPOU3BOJIBHOIO YIJIa yepe3 00paTHbIE TPUTOHOMETPUIECKHE (PYHKIIHH.

YpaBHeHHUsI H HEPABEHCTBA

OmnepupoBaTh MOHATHSIMU. TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJIOE, PALIHOHAIBHOE,
UpPalMOHAIIbHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUIECKOE YPABHEHHE,

BemonaaTe  mpeoOpa3oBaHUs  TPUTOHOMETPHYECKMX  BBIPAXKEHHH M pewliarthb
TPUTOHOMETPHUYECKUE YPABHEHHS.

BeImonsaTh peoOpa3oBaHus HENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LIENIBIX, PALIMOHAJBHBIX U MPPALIMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB.

IIpMeHATh ypaBHEHUS] 1 HEPABEHCTBA U PELISHHs] MATEMAaTHYECKUX 3a/1a4 U 3a7ad U3
Pa3NIUYHBIX 00IACTeH HAYKU U PEaIbHOM KU3HH.

MonenupoBaTb pealbHble CHTYyallMd Ha S3bIKE aireOphl, COCTABIATH BBIPAKEHU,
ypaBHEHMsI, HEpPaBEHCTBA IO YCJIOBUIO 3a/a4yd, HCCIENOBAaTh MOCTPOCHHbIE MOJENU C
UCTIOJIb30BaHUEM aImapara ainreOpsl.

DyHKIHH U TPaQuKH

OmnepupoBath NOHITHIME: QYHKLUSA, CIOCOOBI 3a1aHus GyHKINU, OOJIACTh OMpeneeHHs U
MHOXXECTBO 3Ha4eHUN PyHKIMH, rpaduk QyHKINH, B3AUMHO OOpaTHBIE (PyHKIIHH.



OmnepupoBaTh MOHATHSIMU: YETHOCTb U HEYETHOCTD (DYHKIINH, HYJIH (QYHKLIHUHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA.

Ucnonp3oBath rpaduku GyHKIUHN 111 peIeHns ypaBHEHHUH.

Ctpoutp u umrtaTh rpaduku JUHEHHOW (YHKUMH, KBAAPATHYHON (PYHKLMHU, CTENIEHHOH
(YHKLNH C LETBIM MTOKa3aTeNEM.

Hcnonb3oBath rpaduku GyHKUMHA 1sI UCCIEAOBAHUS MPOIECCOB M 3aBUCHMOCTEH TpH
peleHny 3a7ad U3 APYrux y4eOHBbIX MPEAMETOB M PealibHOW JKU3HHU, BBIpaKaTh (GopMysiaMu
3aBUCUMOCTH MEXY BEINYNHAMH.

Hauyana maTeMaTH4eCKOro aHAJIM3a

OmnepupoBaTh NOHATUSIMH. TOCIENOBATEIBHOCTb, apU(pMETHUECKass U TeOMETpUUECKast
MIPOrPECCUU.

OmnepupoBarh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TEOMETPHUYECKAst IPOTPECCHs], CyMMa
OecKOHEYHO YOBIBAIOIIEeH reOMEeTPUIeCKON MPOrPEeCCHU.

3amaBaTh MOCIENOBATEIBHOCTH PA3INYHBIME CITOCOOAMHU.

Hcnonb3oBaTh CBONCTBA IMOCHENOBATENbHOCTEN M MPOrpeccUil AJis PelleHUs peasbHbIX
3a/1a4 NPUKJIAAHOTO XapakTepa.

MHoxecTBa H JJOTHKA

OnepupoBaTh NOHATUSIMH: MHOXKECTBO, ONEepaliy HaJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJs ONUCAHUS peabHbIX MPOLECCOB
U SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYTruX y4eOHbIX PEIMETOB.

OnepupoBaTh NOHATUSIMU: OIpeleieHNe, TeopeMa, CIeICTBUE, 10KA3aTeIbCTBO.

11 KJIACC

Yncsa 1 BbIYHCICHUA

OnepupoBaTb MNOHATUAMM: HATypaJbHOE, LEJO€ 4YHCJIO, MCIONb30BaTh MPU3HAKU
JENMMOCTH LIEJIBIX YUCEI, PA3JIO’KEHHUE YNCIIA Ha MPOCThIE MHOXKUTENH IJIsl PELICHUs 3aAa4.

OnepupoBath NOHATHEM: CTENIEHD C PALlMOHAIbHBIM MIOKA3aTEeNeM.

OmnepupoBaTh NOHATUSAMH: JIOTAPU(PM YUCIIA, JECITUYHBIE U HATYPaJIbHbIEC JOrapru(pMBbL

YpaBHeHHUSI H HEPABEHCTBA

[IpuMeHAT> CBOWCTBA CTEMEHU Ui TPeoOpa3oBaHUsl BBIPAKEHWN; ONEPHPOBATH
MOHATUSIMU: NTOKA3aTENbHOE YPABHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUITBI TIOKA3ATEIbHBIX
YpPaBHEHUN U HEPABEHCTB.

BemonsaTe mpeoOpa3oBaHusl BBIPAKEHUH, COAEpIXKALIUX JIorapupMBbl, ONEPHUPOBATH
NOHATHSMH:  JIOTapu(MUYEeCKOe YpaBHEHHE W HEPAaBEHCTBO, pEIIaTb OCHOBHBIE THIIBI
JorapupMUUECKIX YPAaBHEHNUH 1 HEPABEHCTB.

Haxoaute pemeHns NpoCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU. CUCTEMA JIMHEIHBIX YpaBHEHUM U €€ pellleHHe; UCIIONb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUMN JJIs1 PEIICHUs] MPAKTUYECKUX 3a4a4.

Haxopute pemenust npoCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHANBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTb peaibHble CHTYallMd Ha S3bIKE aireOphl, COCTABIATH BBIPAKEHUH,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCJIOBHUIO 33[1a4H, UCCIIEN0BATh MOCTPOEHHBIE MOAEIH C
UCIIOJIb30BAHUEM amrapara anreOpbl.

DyHKUHH U TPaguUKH



OmnepupoBaTh TOHATHSMH. TepUOIUYEcKas (QYHKLHUSA, TMPOMEXKYTKH MOHOTOHHOCTH
(YHKUNH, TOUYKH 3KCTpeMyMa (YHKIMH, HanOOJbllee M HaUMEHbIIee 3Ha4eHHs (PyHKUUU Ha
MPOMEXKYTKE; UCTIONB30BATh UX ISl HCCIIENOBaHMUS (PYHKIINH, 3aJaHHON rpaduKOM.

OnepupoBarb  MOHATHAMHU:  TrpadUKU  TOKA3aTeNbHOH,  Jorapupmuyeckod  u
TPUTOHOMETpHUYECKUX (PyHKIUH, n300pakaTh UX HA KOOPAWHATHOH TUIOCKOCTH U HCIOJB30BATh
IUIs pellleHts] ypaBHEHUH U HEPABEHCTB.

UzobpaxaTp Ha KOOPAMHATHOH TIUIOCKOCTH TpauKy JIMHEHHBIX YPaBHEHUH W
HCIOJIb30BATh UX AJIsl peLeHUs] CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Ucnonp3oBath rpadukn QyHKOIMHA AN UCCIENOBAHMS IPOLECCOB M 3aBHCUMOCTEH W3
APYTUX Y4eOHBIX TUCLIUILIHH.

Hayana maTeMaTH4€CKOro aHAJIH3A

OmnepupoBaTh NOHATUSIMH: HeTIpepbIBHAsA (GYHKLNS; TPOU3BOAHAS (PYHKIIMU; UCTIONB30BATh
reOMETPUUYECKUI 1 (PU3NIECKUN CMBICI IPOM3BOJHON IS PEIICHUS 3a/1a4.

Haxonuth npou3BOAHBIE 3JEMEHTApHBIX (DYHKLHHA, BBYUCIATH NMPOU3BOAHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKIIHI.

Ucnonp3oBaTh MPOM3BOOHYKO Ui HUCCIEAOBaHUS (PYHKIMHM HAa MOHOTOHHOCTh U
SKCTPEMYMBI, TPUMEHSTh PE3YJIbTAaThl UCCIEAOBAHUS K IIOCTPOCHHUIO TpadHKOB.

Hcnonb30BaTh NpOU3BOAHYIO JUIsl HAXOXKIEHUS HAWUJIYYIIEero pelleHHs B MPHUKJIAIHBIX, B
TOM UHCJIE€ COLIMAIbHO-3KOHOMHYECKUX, 3a/1a4ax.

OmnepupoBarh MOHATUSAMH. MepBOOOpa3Has U MHTETPAN;, MOHUMATh TF€OMETPUYECKUN U
(bu3ndecknii CMBICI HHTErpaia.

Haxonute nepBooOpasHble 3JeMEHTapHBIX (YHKIUI, BBIMUCIATE UHTErpai no Gopmyie
Herorona—Jlefibuuna.

Pemarp npukiagHble 3a1a4H, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOTO U (PH3HUYECKOrO
XapakTepa, CpeiCcTBAMH MAaTEMaTUYECKOr0 aHaJIH3a.








































































