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1. HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma 1o mateMaTuke «AJredpa U Hayaia MareMaruueckoro ananuza» B 10-11 kiaccax siBIsieTCs COCTaBHOM 4acThiO
OCHOBHOM 00pa3oBaTeiIbHOM MporpaMMbl ocHOBHOro ob6miero obOpazoBanuss MAOY COII Ne25 r. Tiomenu. Pabouass mporpamma
COCTaBJICHA B COOTBETCTBUHU C:

o @enepalibHBIM TOCYJApPCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM cpenHero obdmero obpaszoBanus (PI'OC COO),
yTBepxaeHHoro [Ipukazom Munobpuayku Poccuu ot 17.05.2012 Ne 413 (B nelicTByrolIel peqakium);

o ®epepanbHON 00pa30BATENBLHOM MTPOrPaMMO CpeTHEro 00IIero oOpa3oBaHus, YTBEPKAEHHON MTPUKa3oM MUHHUCTEpCTBA
npocsetienust Poccuiickoit ®eneparuu ot 18 mas 2023 roga Ne 371, ¢ u3MEeHEHUSIMU, YTBEPKICHHBIMU MPUKA30M
MunuctepctBa npocpemienus ot 01.02.2024 Ne 62 «O BHecCeHMM M3MEHEHUN B HEKOTOPbIE MPHUKa3bl MHUHUCTEPCTBA
npocsemnienust Poccuiickoit deneparuu, kacaromuecs (enepaibHbIX 00pa30oBaTEIbHBIX MPOrPaMM OCHOBHOTO OOIIETrO
o0pa3oBaHus U CpeTHETO O0IIEero 00pa3oBaHUs»;

e OcHOBHOM o0Opa3zoBarelbHOM TMporpamMmont cpegHero ooOmero o6pazoBanuss MAOY COII Ne25 r. Tromenu,
YTBEPKIAECHHOM ITpuka3zoM aupekropa ot 31.08.2023 . Ne 178-O/1;

e Konuenuueil npenogaBanusi mareMatuku B Pocculickoit @enepannn, yTBEPKACHHON pacnopspkeHueM lIpaBurenbcTBa
P® ot 24.12.2013 roga Ne 2506-p;

Jiist peanu3anyy MporpaMMBbl HCTIONIB3YETCsl yUeOHUK JI7Ist 00111e00pa30BaTeNbHbBIX YUPEKACHUHN MO peaaKiiuen A.T". MopakoBuy,
[1.B. CemenoB Anrebpa u Hayana marematudeckoro ananuza. 10-11kmacc. bazosiii ypoBenb. B 24. Y. 1. YueOnuk. — M .:
Mmuemosuna, 2022r.
A.I'. MopakoBu4 u ap. AnreOpa u Hadana matematudeckoro ananusa. 10-11 kimacc. ba3osiit ypoens. B 24. Y. 2. 3agaunuk. — M .:
Mmuemosuna, 2022r
VYueOnslii mpeamet uzyuaercs B 10 kinacce, paccunTaH Ha 2 yaca B HEJIEIO, B TOM YKCJIE HA KOHTPOJIbHbIE padOThI 4 4acoB.
NToroBelil KOHTPOJIL MPOBOAUTCS B hopMe mepeBoiHOTO dK3aMeHa (ITpomexyTouHas aTrectanusi IpOBOIUTCS B (hOpME KOHTPOJIbHBIX
paboT B KOHIIE JJOTHYSCKU 3aKOHYCHHBIX OJIOKOB yUEeOHOTO MaTepuaa)

Pabouast mporpamma yueGHOTO Kypca «Anredpa v Havyalla MaTeMaTHYEeCKOTO aHaIN3a» 0a30BOTO ypOBHS s oOydarommuxcs 10 —
11 xmaccoB pa3paborana Ha ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00Pa30BaTENHHOTO CTAHAApTa CPEIHEro OOIIero oopa3oBaHusl,
C Y4€TOM COBpPEMEHHBIX MHUPOBBIX TpPEeOOBaHUM, MPEABABIAEMBIX K MaTeMaTHYe€CKOMY OOpa30BaHHUIO, W TPATULIHUA POCCUMCKOIO
oOpazoBanus. Peanuzanus mnporpamMmbl OOECHEYMBAET OBJAJACHUE KIIOUEBBIMU KOMIETEHUMSMH, COCTABIISIONIMMH OCHOBY JJIs
CaMOPAa3BUTHUS U HETIPEPHIBHOTO 00Pa30BaHUs, 1IETOCTHOCTH OOIMIEKYJIBTYPHOTO, TMYHOCTHOTO U IMMO3HABATEIHHOTO PAa3BUTHS JTUYHOCTH

00yJaroImxcs.



HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA

Kypc «AnreOpa 1 Hauana MaTeMaTHYECKOTO aHAIN3a» SBISETCS OAHUM M3 Hanbosiee 3HAYMMBIX B IPOrpaMMe CTapIiel IIKOJIbI,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECreYrMBaeT MHCTPYMEHTAIbHYIO 0a3y JUisl U3y4YeHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C
JIPYroil CTOPOHBI, POPMUPYET JOTUYECKOE M aOCTPAKTHOE MBIIIJICHUE Y4YalUXcsl Ha YPOBHE, HEOOXOAMMOM JIJIi OCBOCHHSI KYypCOB
uH(pOpPMATUKHU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU. B paMkax NaHHOTO Kypca ydaiiudecs OBJIa/IeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpas (pOpMyIHpPyeT CBOU AOCTHKEHUS B MaTeMaTHUECKOH GopMme.

Kypc anrebpsl 1 Hauan MaTeMaTHYECKOTO aHAM3a 3aKJIaJbIBa€T OCHOBY JJISl YCIICIIHOTO OBJAJCHHUS 3aKOHAMU (PU3UKH, XUMUH,
OMOJIOTHH, TTOHUMAHHUS OCHOBHBIX TEHJICHUIUNA 3KOHOMHUKH M OOILECTBEHHOM »KU3HM, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOIHSIX, YBEPEHHO WCIIOJb30BaTh MX B IOBCEAHEBHOM >XM3HU. B Toxe BpeMms oBiajeHHE
aOCTpakTHBIMM U JIOTUYECKH CTPOTUMH MATEMAaTUYECKUMHU KOHCTPYKIMSIMH pa3BUBA€T yMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTh YTBEP>KIICHHUS, UCIIOJIb30BaTh 0000IIEHHE U KOHKPETH3AMI0, a0CTparupoBaHUE M aHAJIOTUIO, POPMUPYET
KpeaTHBHOE M KPUTHUECKOE MBIIIeHUE. B Xoe n3ydenus anreOpsl M Hadall MAaTEMaTHYECKOTO aHAIK3a B CTAPIICH IIKOJIE ydalruecs
MOJTy4at0T HOBBIM ONBIT PEIIEHUS MIPUKIAIHBIX 33]]a4, CAMOCTOSTEIBHOIO TOCTPOCHUSI MaTEMAaTUYECKUX MOJIEIEH peaibHbIX CUTYaLHil
U HMHTEpHpETAlH MOJyYEHHBIX PEIICHUH, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYECKHUX 3aKOHOMEPHOCTEW B NpUPOJE, HAyKe U B
HCKYCCTBE, C BBIAIOIIMMUCS MAaTEMAaTHUYECKUMU OTKPBITHSIMHU M UX aBTOPaMH.

Kypc obGnagaer 3HauMTeNbHBIM BOCHHTATEIBHBIM MOTECHIMATIOM, KOTOPBIA pealu3yeTcsl Kak uepe3 y4eOHbIM wmarepual,
CIOCOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUsS, TaK M uepe3 crenuduky ydeOHOW NesSTeNbHOCTH, TpeOyrolen
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH, IPOJOJIKUTEIbHOM KOHLEHTPALMM BHUMAHUS M OTBETCTBEHHOCTH 3@ MOJyUYEHHBINH pe3yJIbTarT.

B ocHoBe MeToMkK 00ydeHus anredpe 1 HauajaM MaTeMaTHYeCKOro aHajau3a JIEKUT JeATeIbHOCTHBIA IPUHLIUIT O0yUEHUsI.

CtpykTypa Kypca «AnreOpa M Hauyajga MaTeMaTHYECKOTO AaHAIN3a» BKIKOYAET CIEAYIOIINE COAEPKATEIbHO-METOINYECKHE
muann: «Yucna u BeramcneHus», «OyHkuun u rpadukn», «YpaBHEHHS U HEpaBeHCTBa», «Hawama maTemaTmueckoro aHanmsay,
«MHoXecTBa U Joruka». Bce OCHOBHBIE CONEp)KaTeIbHO-METOINYECKUE JIMHUU M3Y4YaloTCs Ha MPOTSHKEHUHU JIBYX JIeT OOy4YeHHs B
CTapuieil IIKOJe, €CTECTBEHHO MIOIOJIHAA IPYr Jpyra M IOCTENEHHO HAachIasCh HOBBIMH TeMaMU W paszzaenamu. JlaHHBIA Kypc
SBIIIETCS WHTETPATHBHBIM, TIOCKOJBKY OOBEOUHSET B ce0e cofep)KaHue HECKOJbKMX MaTeMaTHYeCKUX IUCIUIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMaTHYECKUI aHAIIN3, TeOpUs MHOXKECTB U Ap. [lo Mepe TOro kKak ydarimecs OBIaACBAIOT BCE Ooliee MIMPOKUM
MaTEeMaTHYECKHUM aIllapaToM, Y HUX MOCJIEeI0BATENbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHE CTPOUTH MAaTEMaTHUECKYIO MOJIETh
peaslbHOM CcUTyallMMd, IPUMEHATh 3HAaHWA, MOJy4YeHHble B Kypce «AunreOpa M Havajlla MaTeMAaTUYECKOTO aHaln3ay», Uil PelIeHUs
CaMOCTOSITENIbHO C(POPMYTIMPOBAHHONW MAaTEMaTHUECKOH 3aauu, a 3aTeM UHTEPIPETUPOBATH MOTYUEHHBIN pe3yJIbTarT.



ConepxxarenpbHO-MeTOaUYeCKass JMHUA «Yucna ¥ BbIYMCICHUS» 3aBepliaeT (OpMHUPOBAHME HABBIKOB HCIIOJIb30BAHUS
JEHUCTBUTEIBHBIX YHCEN, KOTOpPOe ObLIO HA4aTO B OCHOBHOM miKosie. B cTapiieit mkoie ocodoe BHUMaHUE yenseTcs POPMUPOBAHUIO
MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B CEOS HCIIOJNIb30BAHHUE DPA3NUYHBIX (OPM 3allMCH JACUCTBUTEIHHOTO YHCIA,
YMEHHUE PAalMOHAIBHO BBINOJIHATH JIEUCTBHS C HUMH, JAENaTh NMPUKHIKY, OUEHUBATH pe3yibTaT. OOyyaromuecs MoIy4yaroT HaBBIKH
npUOMMKEHHBIX BBIYMCICHUM, BBIMOJIHEHHUS JCUCTBUNA C YHMCIAaMH, 3allMCaHHBIMA B CTaHAApTHOW QopMme, HCHOIb30BaHUS
MaTeMaTHYECKUX KOHCTaHT, OLICHUBAHMS YHCIIOBBIX BBIPAKEHUM.

JIunaust «YpaBHEHUS U HEPABEHCTBA» PealU3yeTcs Ha MPOTSKEHUU BCEro OOyuUeHHUs B CTaplled IIKOJIE, MOCKOJIbKY B KaXJIOM
paszzenie MporpaMMbl MPEIYCMOTPEHO pEIIeHHE COOTBETCTBYIOMIMX 3a1ad. OOydaromiuecs: OBIAACBAIOT PAa3IMYHBIMU METOJaMU
pEIIeHUsI UENbIX, PAlMOHANbHBIX, WPPAIMOHATBHBIX, IOKA3aTEIbHBIX, JIOTAPU(PMUUECKHNX U TPUTOHOMETPUUYECKUX YpaBHEHUH,
HEPAaBEHCTB U UX cucTeM. [losydyeHHble yMEHMsI UCHOJB3YIOTCS MPU UCCIEAO0BAaHUU (PYHKLIMN C MOMOUIbIO NMPOU3BOIHOM, pPElICHUH
OPUKIAJHBIX 33/a4 U 337a4 Ha HAX0XKJIEHUWE HauOOJBIIMX M HAaUMEHbIIMX 3HaueHu ¢(yHkuuu. [laHHas coxepkarenabHast JTUMHUS
BKJIIOUAeT B ce0sl Takke (POpMHUpOBAHME YMEHUM BBINOJHATH pacdy€Tbl MO (opmysam, mpeoOpa3oBaHMs ILENbIX, PalMOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKXKe BBIPAXXEHHH, COJEpXKallUX cTerneHu u Jyorapudmsl. bmaromaps
M3YUYEHUIO alreOpanyeckoro marepuajga IPOUCXOJUT JajbHEHIIee pa3BUTHE aAJNTOPUTMUYECKOTO MU aOCTPAKTHOIO MBIIUICHHS
ydanmmxcs, (OpMUPYIOTCSI HAaBBIKM JIEAYKTHBHBIX pacCyXKIEHHM, pabOThl € CHMBOJBHBIMU (OpMaMH, MPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEW B BUJE PABEHCTB M HepaBeHCTB. Anrebpa mpemiaraeT 3pPeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHUS
IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJISAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S3bIKA HAYKH.

ConepxarenpHo-MeToauueckas JuHus «DyHKIUU U TpadUKu» TECHO MEPEIUIETAeTCs C APYTMMHU JIMHUSAMH Kypca, TOCKOJIbKY B
KaKOM-TO CMBbICJIE 3aJa€T MOCIEA0BATEIbHOCTh M3y4YeHUs1 Marepuana. M3ydyeHne CTENeHHOM, NMOKa3aTelbHOH, JIorapupMUiecko u
TPUTOHOMETPUUECKUX (PYHKUMH, UX CBOMCTB M IpadUKOB, MCNONb30BaHHE (GYHKIUN Ui peuieHusl 3ajad M3 JPYrux y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHAJIM30M, TAK U C PEIICHUEM YpPaBHEHMU U HepaBeHCTB. [Ipu
ATOM OOJIBIIOE BHUMAHUE yAeNIseTcsa (OPMUPOBAHUIO YMEHHUS BhIpaXaTh (POpMyJiaMy 3aBUCHUMOCTH MEXIY Pa3IMuYHbIMU BETUUHMHAMM,
MCCJIEI0BATh MOyYeHHbIe (DYHKLHUH, CTPOUThH UX Tpaduku. Marepuan 3Toil copepkaTeIbHON JIMHUK HAllEJIeH Ha Pa3BUTHE YMEHUH U
HABBIKOB, TO3BOJISIONINX BbIpaKaTh 3aBUCMMOCTH MEXAYy BEIMUYMHAMHU B pPa3IUyHOW (opme: aHaIUTHUYECKOH, rpaduueckod u
cinoBecHOU. Ero m3ydeHne cmocoOCTBYET pa3BUTHIO aJITOPUTMUYECKOTO MBIIIICHUS, CHOCOOHOCTH K OOOOIIECHUIO U KOHKPETU3AIINUH,
HCMOJIb30BaHUIO AHAJIOTUH.

ConepxarenpHasd nuHus «Hadana MaTeMaTndeckoro aHaan3a» MO3BOJISIET CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMATHYECKUX,
TaK M TPUKIAIHBIX 337a4, JOCTYMHBIX OOY4YalOIIMMCS, Y KOTOPBIX MOSBJISETCS BO3MOXKHOCTH HMCCIENOBAThb U CTPOUTH TpaduKu
byHKIUH, onpeaenaTh UX HauOoIblIne U HAUMEHbIINE 3HAYeHUsI, BBIUUCIATH MIomaan Guryp u o0bEMBbI Tell, HAXOIUTh CKOPOCTU U
YCKOpEHHs npoueccoB. JlaHHas conep:KaTenbHas JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOCHHUS MAaTEMaTHYECKMX MOJEIEH



peanbHBIX CUTyalMi, HAXOXKICHUsS HAWIY4YIIEr0 pElIeHUS B IPUKIAIHBIX, B TOM YHCIE COLMAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHU MaTEMaTHUYECKOI0 aHaJIU3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (HOPMATIbHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHHSI, POPMUPOBAHUIO YMEHUI PacIiO3HABATH MPOSBIICHUS 3aKOHOB MAaTEMAaTUKH B HAayKe, TEXHUKE U HCKyccTBe. O0yuaronmecs
Y3HAIOT O BBIIAAIOIINXCSA PE3yJIbTAaTaX, MOJIYYECHHBIX B XO/I€ Pa3BUTHsI MAaTEMATHKN KaK HAYKH, U UX aBTOPAX.

CopnepxarenpHo-MeTOaMYeCKass JHMHHUS «MHOXKecTBa W JIOTMKa» B OCHOBHOM IIOCBSILIEHA 3JEMEHTaM TEOPUU MHOMKECTB.
TeopeTuKo-MHOKECTBEHHbIE NPEJICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKW M IpeUiaraloT HauOojee
YHHUBEPCAIbHBIN SI3bIK, OOBEIMHSIOIIMN BCE pa3lielbl MaTEMATUKU U €€ NPUIOKEHHUM, OHM CBSI3bIBAIOT pPA3HbIE MATEMaTUUYECKUE
JUCHUIUIMHBL B eauHoe nenoe. [loaTomMy BakHO 1aTh BO3MOYKHOCTH IIKOJIBHUKY HOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOW MATEMATUKHU U UCITOJIB30BATh €0 JJISl BEIPAXKEHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hadajga MaTeMaTUYECKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI MAaTEMaTHYECKOIO MOEIIMPOBAHUA,
KOTOpBIE IpU3BaHbl C(HOPMUPOBATh HABBIKM MOCTPOEHUS MOJENIEH peajbHbIX CUTYyallMid, UCCIIEJOBAHUS THUX MOJIEIEH C MOMOIIbBIO
anmnapara ajareopbl 1 MaTEMaTUYECKOTO aHAJIM3a U MHTEPIIPETALUHU [TOJIyYeHHBIX Pe3yJIbTaToB. Takue 3aaHusl BIUIETEHbI B KAKIbINA U3
pa3iesioB MpPOrpamMMbl, OCKOIBKY BECHh MATEPHANI Kypca IMIMPOKO HCHOJB3YETCS Uil PELICHUS NMPUKIANHBIX 3axad. [Ipu pemennn
peanbHBIX MPAKTUYECKUX 3a/ad ydyalluecs pa3BUBAIOT HAOJII0IAaTE€IbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh AHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBaTh MpodieMy. JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PELLEHUS
NPUKIAJHBIX 3a7]a4 OPraHU3yeTCs B IPOLIECCe U3YyUEHHs BCEX TEM Kypca «Anredpa U Hauajla MaTeMaTUYECKOTO aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM MiiaHe Ha U3y4YeHHUE Kypca anreOpbl M Hayajal MaTeMaTUYeCKOro aHain3a Ha 0a30BOM YPOBHE OTBOJMUTCS 2 Yaca B HEJEIIO B
10 xnacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a niBa roja ooyuenus — 170 gacos.



2.COJEPKAHUE YYEBHOT' O KYPCA
10 KITACC

Yuciaa 1 BIYUCICHUA

Panmonaneupie  ymcna. OOBIKHOBEHHBIE M JIECATHUYHBIE JIpOOHM, TMPOLEHTH, OECKOHEYHBbIE TMEPUOAUYECKUE ApOoOu.
ApudmeTnueckre Omnepalnud ¢ paluoOHAIBHBIMU YHCIaMH, MpeoOpa3oBaHMsI YWCIOBBIX BbIpakeHui. llpuMenenue napoOeit u
IPOLIEHTOB ISl PELICHUS TPUKIIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACICld 3HAHUW U PEaJbHOM KU3HHU.

JleiicTBuTENbHBIC UKciia. PaliioHanbHble U UppalMoOHaNIbHbIE YiCia. ApudMeTHYecKue onepamuu ¢ JeHCTBUTETbHBIMU YUCITaAMH.
[TpuOnnKEHHBIE BRIUMCIEHUS, IPABUIIA OKPYTIIECHUS, IPUKUIKA U OLICHKA PE3YJIbTATa BHIYMCICHHM.

Crenenb ¢ 1ensiM nokasareneMm. CtangapTHas (opMa 3amucu ACHCTBUTENBHOTO uuciia. Mcnons3oBanue moaxoasieid (GopMbl
3aIUCU JEMCTBUTENBHBIX YMCEI Ul PEIICHUS TPAKTUYECKUX 3a]1a4 U IIPEACTABIICHUS TAHHBIX.

ApudmeTrueckuil KOpeHb HaTypaibHOM cTeneHu. JlelicTBus ¢ apuMETHIECKUMU KOPHSMHU HaTypaJIbHOM CTEINEHHU.

CuHHyC, KOCUHYC M TAHT€HC YHMCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO ApryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA3OBAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHU. OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI.

YpaBHeHUE, KOpEeHb YpaBHEeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo1 MUHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHANIbHBIX YPaBHEHUH 1 HEPaBEHCTB.

Pemenne nppanoHaAIbHBIX YPABHEHU U HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeneHnre ypaBHEHU 1 HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a/a4 M 3aJ1a4 U3 Pa3IM4HbIX 00JIaCTEeH HAYKH U peaTbHOU
KU3HHU.

DYyHKIUHN U TPaPUKHU

OyHk1us, crnocoOsl 3aaanus pyHkuuu. ['padux pynkunu. Bzaumuo odpaTHbie pyHKIIUH.

OO6nactp ompezgeneHuss U1 MHOXeCTBO 3HaueHuM (ynkuuu. Hymu ¢yskmuu. IIpoMexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U
HEYETHbIE (PYHKIINU.

CrenenHast QyHKITUS ¢ HATYpaJbHBIM M IIETBIM ToKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpadK KOPHS N-0il CTETICHH.

TpuroHomerpuyeckas OKpy>XKHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX (HYHKIUNA YUCIOBOTO apryMEHTA.

Hayana MmaTeMaTH4ecKOro aHajamnsa



[TocnenoBarenbHOCTH, CIOCOOBI 3aJJaHUs TTOCJIEI0OBATEILHOCTEH. MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmernueckas U reoMmerpuyeckas nporpeccud. beckoneuHo yObiBaromasi reomerpuyeckas nporpeccus. Cymma 6€CKOHEYHO
yOBIBaroIIel reomeTpuueckoil nporpeccur. @opMmyna CI0XHBIX MPOUEHTOB. VCnoyib30BaHUE MPOTPECCUM JIS PEIICHUS PealbHbIX
3a/1a4 IPHUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, ornepaluu Haj MHOKecTBamu. Jluarpammel Ditnnepa—Benna. [IpuMmenenne TeopeTuko-MHOXKECTBEHHOTO arapara
JUTSL OTIMCAHUS PEabHBIX MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 JIPYTUX YUYECOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTeIbCTBO.

11 KITACC

Yuciia u BBIYMCTICHUS

HatypanbeHble u neinple yncina. [IpusHaku 1eIMMOCTH HEbIX YHUCEIL.

CreneHb ¢ paMOHAIBHBIM NIOKa3areseM. CBOWMCTBA CTEIECHH.

Jlorapudm uncna. JleciTHUHbIE U HATYpaJIbHbIE JJOTapU(MBI.

YpaBHeHNs U HEpaBeHCTBA

[IpeoOpazoBanue BoIpaKeHH, COACPIKANTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXXEHHM, COIEPIKALUX CTENEHH C PAllMOHAIBHBIM TOKA3aTeNIEM.

[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHHS 1 HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl TMHENHBIX YpaBHEHUH. PellleHrne NpuKiIaaHbIX 3a/1a4 ¢ TOMOUIIBI0 CUCTEMBI JINHENHBIX YPaBHEHUIA.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3aJlay M 3a7a4 U3 Pa3IMUHbIX 00JacTel HayKHu U
pEabHOM KU3HU.

DYyHKIUHN U TPaPUKHU

Oyukuus. Ilepuonnyeckue ¢ynkuuu. [IpoMexyTkum MOHOTOHHOCTH (yHKUMH. MakcuMyMbl M MUHUMYMBI (DYHKLHUH.
Haubonbiiee n HauMeHblee 3HaueHne QyHKLIUU Ha IPOMEKYTKE.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U IpaUKH.

[TokazaTtenbHas u jorapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.



Hcnonb3zoBanue rpa@ukoB GYyHKIMM 17151 pellIeHUs YPaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue rpadgukoB GyHKIMMA 71 MCCIIEIOBAHUS MPOIIECCOB U 3aBUCMMOCTEHN, KOTOPhIE BOSHUKAIOT MPU PEIICHUH 3a1a4
U3 JPYTUX YY4EOHBIX MPEIMETOB U PEAIbHOM JKU3HH.

Hauajna MaTeMaTH4eCcKOro aHajan3a

HenpepriBabie GpyHKIINH. MeTOT MHTEPBAJIOB sl pEIICHUS HEPABEHCTB.

[TpousBoanas ¢pyukiuu. ['eomeTprdeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBoaHbIE 371eMEHTAPHBIX PYHKIUNA. DOPMYIIbl HAXOXKACHUS TPOU3BOHON CYMMBI, TPOU3BEJCHUS U YACTHOTO (PYHKITUH.

[IpumeneHrne TPOM3BOAHONW K HCCIEIOBAHHIO (PYHKIIMM Ha MOHOTOHHOCTh M AKCTpeMyMbl. HaxoxaeHue HamOOIbIIEro U
HAUMEHBIIIETO 3HAUYCHUS QYHKIIUH Ha OTPE3KeE.

[IpuMmeHeHne NpOW3BOAHON ISl HAXOXKIACHUS HAWJIY4IIEr0 PEUICHUS B NPUKIAAHBIX 3a/Jadax, JJs ONPEEJICHUS CKOPOCTH
mpoiiecca, 3aIaHHOT0 (HOPMYJIOHN WU TpauKOM.

[TepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

Nuterpan, ero reomerpudeckuil u puzndeckuii cMbicii. Beruncnenue unrerpana no ¢popmyne Hetorona—IJleitonuna.



3.IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yueOHOro mpeamera «MaremaTuka» JOJKHO 00ecneunBaTh JOCTHKEHHE HA YPOBHE CPEIHEro oOLIero o0pa3oBaHMs
CJIEYIOIINX JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YJIHTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUSI IPOTrpaMMbl yUeOHOT0 npeameTa « MaTemMaThkay XapaKTepU3yrTCs:

I'pasxtaHCcKOE BOCIIUTAHMUE:

c(hOPMHUPOBAHHOCTHIO IPAXKIAHCKOW MO3UIIMKM 00YYaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO 4JI€HA POCCHUICKOIO OOIECTBa,
MPEACTABICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUWA, MPOLEAYpP TPakJaHCKOrO
oOuiecTBa (BbIOOPHI, OIIPOCH U TIP.), YMEHUEM B3aUMOJIEUCTBOBATh C COL[MAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKUMSIMH U
Ha3HAYCHUEM.

[TatproTryeckoe BOCIIUTAaHUE:

c()OPMHUPOBAHHOCTBIO POCCUUCKOM TPAXKIAHCKOW HJIECHTUYHOCTH, YBAXXEHUS K NPOLUUIOMY MW HACTOSIIEMY POCCHUICKON
MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHUEM K JOCTHKECHUSAM POCCUHUCKHMX MAaTEMaTUKOB M POCCUMCKOM MAaTeMaTH4YECKOW IIKOJIBI, K
HCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B JPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOro Hapoaa; c(GOPMHUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHUSA, ATHYECKOTO
ITOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM TOCTHKEHUM HAYKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIAAa
B IIOCTPOEHUE YCTONYMUBOIO OYyIIETO.

DcTeTnYecKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKJIIOYas 3CTETHKY MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHH,
paccy)IEHUI; BOCIPUMMYUBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKkoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MAaTeMaTHYEeCKUE 3HAHHUS B HMHTEpecax 3J0pOBOTO M 0€30MacHOro oOpasza *KU3HH,
OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO (370pOBOE MHUTAaHME, COATAaHCUPOBAHHBINA PEXHUM 3aHITHH U OTAbIXA, PETyJspHas
¢u3nUeckas akTUBHOCTD); (PU3NYECKOTO COBEPILIEHCTBOBAHUS, PU 3aAHATUSAX CIIOPTUBHO-030POBUTENBHON AEATEIBHOCTDIO.

TpynoBoe BoCIUTaHHUE:

TOTOBHOCTBIO K TpYyHdy, OCO3HAHHWEM LIEHHOCTH TPYAOIIOOMS; HWHTEPECOM K pa3InyHbIM cdepaM NpoecCHOHATbHON
AESITeIbHOCTH, CBSI3aHHBIM C MaTEMAaTHKOW M €€ MPHJIOKEHUSMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BhIOOp Oynmylied mpodeccuu u



peanu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUJIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa3oBaHUIO H
caM0o00Opa30BaHUIO HA TMPOTSHKEHUM BCEH JKM3HU; TOTOBHOCTBIO K AaKTUBHOMY YYAaCTHIO B PEHICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAMpPaBICHHOCTH.

DKOJIOTUYECKOE BOCTTUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYphI, TOHUMAHUEM BIIMSIHUS COIMATBLHO-IKOHOMHYECKUX MPOIECCOB HA COCTOSHHE
OPUPOAHONW M COIMAIBHOM Cpelbl, OCO3HAHMEM TIJI00abHOTO XapaKTepa SKOJOTUYECKHX MpoOJieM; OpUEHTAllMe Ha NMPUMEHEHHE
MaTEMaTUYECKUX 3HAHWM NJIsl pelIeHus 3a7a4 B 00JaCTH OKpPYXKaIollel cpeibl, IUIAaHUPOBAHUS MOCTYIKOB U OIEHKH MX BO3MO>KHBIX
MOCJICJICTBUN JIJI1 OKPY>KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIIECTBEHHOM MPAaKTUKH,
MOHUMAHUEM MaTEeMaTUYECKOW HayKd Kak c(hepbl YeIOBEUYECKOW NEeATEeNIbHOCTH, 3TAloOB €€ Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHUS
[MBWJIM3AIMK; OBJIAJICHUEM S3bIKOM MaTeMaTHUKA U MaTeMaTHYEeCKOW KyJIbTYpOM KaK CpPEICTBOM IO3HAHUS MHpPA; TOTOBHOCTBHIO
OCYILIECTBIIATH MPOCKTHYIO U UCCIEAOBATEIBCKYIO AEATEIbHOCTh HHIUBUIYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeIMETHBIC pe3ybTaThl OCBOCHHS NPOrpaMMbl YYEOHOro mpeaMera «MaTeMaTHhkay XapaKTepPU3YIOTCS OBJIaJICHUEM
YHUBEPCATHHBIMU  NO3HABAMETbHBIMU  OCUCBUIMU, VHUBEPCAIbHLIMU KOMMYHUKAMUBHLIMU — OClUCMBUSMU, VHUBEPCATbHbIMU
DpecyasamuHbIMU OeUCTNBUSIMU.

1)  Vuusepcanvuvie nosznasamenvhwvie Oelicmeusi, obecneuusarom Gopmuposanue 6a306blX KOSHUMUSHLIX NPOYECCO8
ooyuarowuxcs (oceoenue mMemooo8 NOHAHUSL OKPYHCAIOULe20 MUPA, NPUMEHEHUE I02ULEeCKUX, UCCIe008aAMeNbCKUX ONepayull, YMeHuil
pabomams ¢ ungopmayueti).

ba3oBbie Tornueckue AeUCTBUS:

e BBUBIATH M XapaKTepHU30BaTh CYIICCTBECHHBbIC IPH3HAKA MATEMATHUYECKUX OOBEKTOB, IOHATHHA, OTHOIICHHHA MEXIy

HOHATHUSAMHU; (HOPMYJIHPOBATh ONPEICICHUS MOHATHH; yCTaHABIMBATH CYIICCTBCHHBIN MPU3HAK KJIaCCU(PUKALUKA, OCHOBAHHUS
JUTsI 00OOIIEHUS U CPAaBHEHUS, KPUTEPHUH IMPOBOJIMMOTO aHAJIN3a,

e BOCIPHHHUMATh, (HOPMYIIHPOBATH U MPEOOPA30BHIBATE CY)KJICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, SAMHUYHBIC, YACTHBIC U

oO11ue; yCIOBHEIE;

e BBUBIATH MaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W MW TPOTHBOpEYMs B (pakTax, [JaHHBIX, HAOIIOACHHUIX U

YTBEPXKACHUSX; TIPeJyIaraTh KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH 1 TPOTHBOPEUHIA;



JieJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AK/IIOYCHUH, YMO3AKIIOYCHUHN 10
aHaJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTebCTBA MATEMAaTUYECKUX YTBEPXKACHHU (IpsIMble M OT MPOTHUBHOIO), BBICTPAUBATh
apryMEHTalUI0, IPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJACHUS U BBIBOIBI,

BBIOMpATh CIIOCOO perieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIlICHUs, BbIOUpaTh Hanbosee MmoAXOAsIui
C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBnie HCCIICOAOBATCIbCKUC ,ZIGﬁCTBPISI:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENCKAN WHCTPYMEHT TO3HAHUSA;, (OPMYIHPOBATH BOMPOCH, (UKCHUPYIOIINE
MpPOTUBOpEUHE, MPoOJieMy, yCTaHAaBIMBAaTh UCKOMOE U JaHHOE, (POpMHpPOBATH THIOTE3Y, apryMEHTHPOBATh CBOIO MO3UIIHIO,
MHEHHUE;

OPOBOJUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIM  3KCIEPUMEHT, HCCIEJOBAHME [0 YCTAaHOBJICHUIO OCOOEHHOCTEH
MaTeMaTUYECKOT0 OOBEKTA, SIBJICHUS, IIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy O0bEKTaMHU, SIBJICHUSIMH, IPOLIECCAMU;
CaMOCTOATENbHO (OPMYIUPOBATH OOOOUIEHUST W BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOTO HAOJIOIECHUS, HCCIEIOBaHUS,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000IIECHUN;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IIPOLECCA, & TAKKE BBIABUTATH IIPEAIIOIOKEHHS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaboTa ¢ undopmariueii:

BBISIBIISATH Je(UUUTHI HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETA HAa BOMPOC U JIJISl PEILICHUS 3a/1a4K;

BbIOMpATh HMH(MOPMALMIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJU3UPOBATh, CUCTEMATU3HPOBATH M HHTEPHPETUPOBATH
MH(}OpMaIUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CTPYKTYpUpPOBaTh HH(GOPMALIMIO, IPEICTABISTH €€ B Pa3IMUHBIX (JopMax, WILTIOCTPUPOBATH TpadUiecKH;

OLICHMBATh HAAEKHOCTh HH(OPMALIUU IO CAMOCTOSATEIBHO CHOPMYIIUPOBAHHBIM KPUTEPHUSIM.

2) Vhueepcanbhvle KOMMYHUKAMUGHbBIE OelCMEUsl, 00eCneuu8arom cpopmMuposanHoCms COYUANIbHBIX HABLIKOE 00YYAIOUUXCL.
OOmenue:

BOCIIPHUHUMATh U (OPMYJIMPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBUSMU M IEISIMHU OOIICHHS; SCHO, TOYHO, TPAMOTHO
BbIpakaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX M MHCHBMEHHBIX TEKCTaX, [aBaTh IMOSCHEHUS IO XOJy pEIIeHUs 3aJayd,
KOMMEHTHPOBATH MOJIyYCHHBIN PE3YIbTAT;

B XO0JIe 00CY>KJICHHS 3a/1aBaTh BOMIPOCHI MO CYIIECTBY 00CYX AaeMOMN TeMbl, MPOOJIEMBbI, pEIlIaeMOM 3a/1aui, BhICKA3bIBaTh UJICH,
HalleJICHHbIC Ha TIOMCK PEIICHUS; COMOCTABISATh CBOU CYXACHUS C CYXKJICHUSIMU APYTUX YYACTHUKOB JHAJIOra, 0OHAPYKUBATh
pasuYre M CXOJACTBO MO3UIINI; B KOPPEKTHON (hopMe (GOopMyTHpPOBATh PA3HOTIIACHS, CBOM BO3PAKECHUS;



e TMPEACTABIATh PE3yJbTaThl PELICHUs 3aJauM, DKCIEPUMEHTA, MCCIEAOBAHMS, MPOEKTA; CAMOCTOSITENIbHO BBIOMpaTh (hopmar
BBICTYIUICHUS C YYE€TOM 3aJ1a4 Mpe3eHTAIIMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyAHUYECTBO:

e TIOHWMAThH U UCIIOJIH30BATH MPEUMYIIECTBA KOMAHIHOW ¥ WHIUBHUIYaJIbHOW paOOTHI TP PEIICHNN YIeOHBIX 3a71a4; MPUHUMATD
1[eJIb  COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATH OPraHU3aIlMI0 COBMECTHOW palOThl, pachnpeneisiTb BUILI padoT,
JIOTOBApUBATHCA, 00CYkKAATh MPOIECC U PE3yIbTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

e y4acTBOBAaTh B TPYNNOBBIX opMax paboThl (00CYkIeHUs, 0OOMEH MHEHHM, «MO3rOBbIE IITYPMbD» U HHBIE); BBIMOJIHATH CBOIO
4acTh padOThI U KOOPAUHUPOBATH CBOM JICHCTBHUSI C IPYTUMU YiI€HAMU KOMaH/bl; OLICHUBATh KAYE€CTBO CBOETO BKJIaja B OOIIHIA
MPOIYKT IO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvuvie pecynsamusnvle oeticmesus, obecneyusaiom Gopmuposanue CMulClo8blX YCMAHOBOK U HCUSHEHHBIX HABLIKOG

JUYHOCMU.

Camoopranuzanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHMS 3aJlaud, BHIOMpATh CIOCOO pelIeHUs ¢ YYETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BapUAHThI PEIICHUM C y4€TOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb:

e BJIQJICTh HaBbIKAMU TO3HABATENHHON pedeKcuM KaK OCO3HAHUS COBEPIIAEMbBIX JEHCTBUI M MBICIUTENIBHBIX MPOIIECCOB, UX
pe3yIabTaTOB; BAAIETh CIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCA U pe3yJIbTaTa PEIICHUs MaTEMAaTUYECKOW 3a/1a4u;

e TMPEABUACTH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUHU 33J1aul, BHOCUTh KOPPEKTUBBI B JEATEIHOCTh HA OCHOBE
HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWICHHBIX OINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIIEHMBATh COOTBETCTBUE pe3yjbTaTa IIEJIM U YCIOBHUSAM, OOBSCHATh MPUYUHBI JTOCTHKEHUS WM HEIOCTUKEHUS PE3yJIbTaTOB
JeSTeIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yuyeOHOTO Kypca «Anredpa U Hayajga MaTeMaTUYECKOTO aHaJIu3a» Ha YPOBHE CpeaHEro ooIero oopa3oBaHus JOIAKHO
o0ecIieuynBaTh JOCTIKCHHE CIICAYIONIMX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB:

10 KUIACC

Yucjaa v BLIYUCJICHUSA
OnepupoBaTh MOHITUSMU: PAIIMOHAIBHOE U IEUCTBUTEILHOE YMCII0, OOBIKHOBEHHAS U JECATUYHAS IPOOh, MPOLICHTHI.



BoinonsaTh apudmeTrndeckue onepaluru ¢ paloHaIbHBIMU U I€WCTBUTEIIbHBIMU YUCIIAMH.

BoinonaaTe npuOMMmKEHHBIE BBIYUCIICHHS, WCHIOJB3Yys IMpaBUjiia OKPYIJICHMS, JelaTh NPUKUIKY U OIEHKY pe3yJibTara
BBIUYHCJICHUU.

OnepupoBaTh TOHATUSMHU: CTENEHb C IIENBIM TOKa3aTelieM; CTaHAapTHas (opma 3amucu JEeHCTBUTEIBHOTO YHUCIA, KOPEHb
HATYpaJbHON CTENEHU; HUCIOJIb30BATh MOAXOMANIYI0 (OpMY 3alMUCH JEHCTBUTENBHBIX YUCEN IS PEHICHUS MPAKTUYECKUX 3a/1ad |
NPE/ICTaBIICHUS TaHHBIX.

OnepupoBaTh MOHITUSIMHU: CUHYC, KOCUHYC W TaHT€HC MPOU3BOJIBHOTO YTJia; UCIOJIb30BATh 3aMUCh MPOU3BOJILHOTO yTia yepe3
oOpaTHBIC TPUTOHOMETPUUECKUE QYHKITUU.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHATHSIMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JIOE, pAIMOHAIBLHOE, HWPPAlMOHAIBHOE YpaBHEHHUE,
HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BrinonHsaTh npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUM U peliaTh TPUTOHOMETPUUYECKUE YPaBHEHUSI.

BrImonHsITE MpeoOpa3oBaHus IENbIX, PAllMOHATBHBIX W HUPPANMOHAIBHBIX BBEIPAKCHWA W peliaTh OCHOBHBIC THITBI IIEIBIX,
paIMOHABHBIX ¥ HPPAITMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JIJIsl PEIICHHS MaTEMAaTUYECKUX 3aJ1ad U 33]1a4 U3 Pa3IUYHbIX 00JIaCTEH HAYKU U peaibHOU
KU3HH.

MonenupoBaTh pealibHble CUTYallMU Ha SI3bIKE alnreOphl, COCTABIATh BHIPAXEHU, ypAaBHEHUS, HEPABEHCTBA IO yCIOBUIO 3aauH,
WCCIIEIOBATh MOCTPOCHHBIE MOJIEIIH C UCTIOJIB30BAHUEM armapara anreopol.

DOyHKUMU ¥ TpaGUKH

OnepupoBarth NOHATHAMU: (PYHKIUS, CIIOCOOBI 3amanus (YyHKIHUHU, 00JACTh OMPEETICHUS U MHOXKECTBO 3HAYCHHM (yHKIIUH,
rpaduk QyHKIMH, B3aMMHO OOpaTHbIC (PYHKITUH.

OnepupoBaTh MOHATHAMH: YETHOCTh M HEUETHOCTh (QYHKIIUH, HYJIA (DYHKITHH, POMEKYTKH 3HAKOITOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 1715 pelIeHUs] ypaBHEHUH.

CtpouTth 1 unTaTh rpaduKu TUHEHHONU (DYHKITNH, KBaIpaTUIHON (HYHKIIMH, CTETIEHHON (YHKIIUU C TEIBIM MTOKa3aTeIeM.

Ucnonp3oBath rpaduku GyHKIUNA 71 UCCICAOBAHMS TPOIECCOB U 3aBUCUMOCTEH TMPHU PEIICHUH 337a4 U3 JIPYTUX Y4eOHBIX
MIPEAMETOB U PEATHHOM KU3HH; BRIPAXKaTh (hOPMYJIaMU 3aBUCUMOCTH MEX]Ty BETMUUHAMH.

Hauaja maTeMaTH4yecKoro aHajaiu3a

OnepupoBath MOHATHIMHU: ITOCIEIOBATEILHOCTD, apuMEeTHUECKAs U TEOMETPUYECKAst IPOTPECCHUH.

OnepupoBarth MOHATHUSAMU: OECKOHEYHO YOBIBaroIash TeOMETpHUYeckass Tmporpeccus, cymMMa OECKOHEYHO YObIBaroIen
reOMETPUYECKON MPOTPECCHH.



3anaBaTh NOCAEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEN U MMPOTPECCUM 1JI PEIICHUS pealibHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHUKA

OnepupoBaTh MOHITUSIMUA: MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JJis ONMUCAHUS PEAIbHBIX MPOILIECCOB U SIBIICHUW, MPU PEIICHUU 3a]ad U3
JIPYrUX y4eOHBIX MPEAMETOB.

OnepupoBath MOHATUSAMHU: OIpE/ieNieHHEe, TEOpEMa, CIEICTBHUE, T0KA3aTeIbCTBO.

11 KITACC

YucJia ¥ BBIYMCICHUSA

OneprpoBaTh NOHATUSAMHU: HATyPAIBHOE, LIEJOE YNCIIO; UCIIOIb30BaTh MPU3HAKHU JEIMMOCTH LEJbIX YACEIL, PA3JIOKEHHUE YHACIIA HA
[IPOCTBIE MHOKUTEIU JJI PELICHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBarh MOHATUAMH: JIOTApU(DM YuCIa, JIECATUYHBIE U HATyPAJIbHBIE JIOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpumensTh CBOICTBa CcTeneHW id NpeoOpa3oBaHUSl BBIPAXKEHUMN; ONEPUPOBATh MOHATHAMH: IOKA3aTeIbHOE YpaBHEHHE U
HEPABEHCTBO; pelIaTh OCHOBHBIE TUIIBI IIOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoinonHsaTe npeoOpa3oBaHus BbIpAXKEHUHN, COJIEPKALIUX JIOTapu(PMbl; ONEPUPOBATh MOHATUSAMU: JorapupMuIecKoe ypaBHEHUE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIEC THUIIBI JIOTAPUPMUUECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTelmmx TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CHCTEMA JMHEHHBIX YPAaBHEHHMI M €€ PEILICHUE; WCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YpPAaBHEHUH s
pellIeHus MPaKTUIECKUX 3a1ay.

Haxonute pemennst npocTeNInX CUCTEM U COBOKYITHOCTEH pallMOHAIBbHBIX YPABHEHUNM U HEPABEHCTB.

MopenupoBaTh pealibHble CUTYyallMd Ha SI3bIKE alireOpbl, COCTaBIIATH BBIPAXKEHUS, YpaBHEHHs, HEPABEHCTBA W CHUCTEMBI IO
YCJIOBHIO 33J1a4M, UCCIE0BATh MOCTPOCHHBIE MOJEIIU C UCIOJIb30BAaHUEM arapara ajareopsl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATHAMH: Mepuoanyeckas (QyHKIUS, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIMHM, TOYKH SKCTpeMyMma (PyHKLHH,
HauOoJIbllIee W HaWMEHbIlee 3HAYeHUS (YHKIMM Ha TPOMEXKYTKE; HMCHOJIb30BATh MX IJsl HCCIeAOBaHHUS (YHKIHMH, 3aJaHHOU
rpagukom.



OnepupoBaTh NOHATUSAMU: IPaQUKU MMOKA3ATEIBHOU, JOrapu(PMHUUECKON U TPUTOHOMETPUUECKUX (DYHKLUH; M300pakaTh UX Ha
KOOPJMHATHOM INIOCKOCTH ¥ MCIOJIb30BaTh IS PEIICHUs YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTU TpaduKd JIMHEWHBIX YpPAaBHEHUN M HCIIOJIB30BATh WX JUIS PEIICHUS CUCTEMBbI
JIMHEWHBIX YPABHECHUN.

Hcnons3oBath rpaduku GyHKINN A UCCIIEIOBAHUS IPOLIECCOB M 3aBUCUMOCTEN U3 APYTUX YUCOHBIX JUCIIUILINH.

Hayana mareMaTH4eCKOro aHAIN3A

OnepupoBaTh NMOHATHSAMH: HENpepbiBHAs (YHKUUS; MPOU3BOJAHAS (YHKIUH; HCIOJIb30BaTh I'€OMETPUUECKUI U (PU3NUECKUIL
CMBICJI IPOU3BOAHOMN JUISl PELICHUS 3a1a4.

HaxoauTs npou3BoIHbIE 37I€MEHTAPHBIX (PYHKIINIA, BEIYUCISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIMHA.

Hcnonp30BaTh MPOU3BOAHYIO Ul HCCIEAOBAHMA (PYHKIMM Ha MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHSATH pPE3YJIbTaThl
HCCJIEIOBaHMS K IOCTPOEHUIO I'pa()uKOB.

Hcenonb30BaTh NPOU3BOIHYIO Ul HAXO0XKACHUSA HAUIYUIEero peuieHrs B IPUKIIAIHBIX, B TOM YUCIIE COLMAIBHO-D)KOHOMUYECKUX,
3a/ayax.

OnepupoBaTh MOHATUSAMHU: IEPBOOOPA3HAS] U HHTETPAIT; IOHUMATh TEOMETPUUYECKUNA U (PU3NYECKUN CMBICI UHTETpaIa.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHbIX (YHKIUHN; BEIYUCIATH HHTErpai 1o gopmyine HeroTona—JleitOnuna.

Pemarp mnpuknanHele 3amadd, B TOM 4HCIE COLUUAIBHO-DKOHOMHUYECKOTO U (PU3NYECKOrO XapakTepa, CpeacTBaMu
MaTE€MaTUYECKOro aHaIn3a.



4 TEMATUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosuuecTBO 4acos
Ne HaumeHnoBaHue pa3/iesioB U TeM DJIeKTpOHHbIE (HH(POBbHIE)
Kontpoabubie IIpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThbI padoThI
MHOXeCTBa PallMOHAJIBHBIX U
1 eliCTBUTENBHBIX YKCell. ParimoHaibpHbIe 14 1 buGnuorexa [IOK
A - ral https://m.eds00.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
) Oynkuun 1 rpapuku. CTeneHs ¢ 1MeTbM 6 Bbu6motreka [JOK
oKa3aTelieM https://m.edsoo.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1 bubnuorexa [IOK
HppaumnoHanbHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpUroHOMETpUHN. TPUTOHOMETPUUECKUE 22 1 Bubmiorexa OK
p pui-1p p https://m.edso0o.ru/1568aba3
ypaBHEHUs
5 ITocnemoBaTeILHOCTH U IIPOTPECCUH 5 bubmmorera HOK
a porp https://m.edsoo.ru/1568aba3
5 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 3 1 bubmmnoreka HOK
3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




11 KITACC

Ne

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Konrpoabnbsie IIpakTHyeckue
n/n NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThbI padoThI
CreneHs ¢ palioOHaIBLHBIM MTOKA3aTEIIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 bubmmorexa [JOK
YHIIUL https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast GyHKIIH.
2 .HOFapI/IiMI/IquKI/Ie q)yaB:eHI/I;I u 12 bubmorexa LIOK
p yp https://m.edsoo.ru/fl1c4afd
HEPaBCHCTBA
Tpuronome €CKHE
3 o Tomronoemmoome 0 ) BuGmnorera LIOK
p P P https://m.edsoo.ru/fl1c4afd
HEPaBCHCTBA
bubnuoreka [{OK
4 I1 I % 24 1
POUSBOAAA. LIPHMEHCHIE HPOHSBOAHOH https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
> HHrerpait u ero npHMeHeHHA 9 https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
6 Cuctembt ypasHemmii 12 1 https://m.edsoo.ru/fl1c4afd
7 HarypanrsHble U LETBIE Yncia 6 bubnmorexa OK
yp H https://m.edsoo.ru/fl1c4afd
[ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS bubnmnoreka HOK
8 N 18 2
3HaHUH https://m.edsoo.ru/fl1c4afd
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 6 0
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