MYHUIHUIIAJIBHOE BIOJKETHOE OBHIEOBPA3OBATEJIBHOE YUYPEXXKIEHUE
JAATBKOBCKAS CPEIHSISI OBIIEOBPA3OBATEJIBHASI HIKOJIA Ne 1
JATBKOBCKOI'O PAMOHA BPAAHCKOUM OBJIACTH

Annomauusn K paéoueii npozpamme
ydeOHOro npeamera «Anredpa v Hayaia MaTeMaTHYECKOT0 aHAIN3ay

Pabouas mporpamma ydeOHOTrO mpeamera «Anredpa ¥ Hadajga MaTeMaTHYECKOTO aHalM3a» 00s3aTelbHON
npeaMeTHoM obnactu «MaremaTtuka u HH(GopMaTHKa» pazpadoraHa B cOOTBETCTBUU ¢ MyHKTOM 31.1 ®I'OC COO u
peanuzyetcs 2 roaa ¢ 10 mo 11 kiacce .

Pabouas mporpamma yueOHOTO Kypca «Anredpa M Hadaja MaTeMaTHYECKOro aHaju3ay pa3padoTaHa B
cootBeTcTBUH € MyHKTOM 31.1 ®I'OC COO u peanusyercs 2 roga ¢ 10 mo 11xmacc.

PabGouas mporpamma paspaboTaHa megaroroMm B COOTBETCTBUM C TOJIOKEHHUEM O pabouux Mporpammax u
OTIPE/ICIISICT OPTaHM3AIMI0 O0PA30BATEIBHOW JEATCIHPHOCTH YYHTEIS B IIKOJIE IO ONPEICICHHOMY Y4YeOHOMY
MpEAMETY.

Pabouas nporpamma yuebHoro npeamera sisisgercsa yactbio OOII COO omnpenensomiei:

- COJIep)KaHuUE;

- IJTAaHUPYEMBbIE Pe3yIbTaThl (JINYHOCTHBIC, METANIPEAMETHBIC U MTPEIMETHBIE);

- TeMaTHYecKoe IUIAHUPOBaHHWE C YYeTOM paboyeil MporpaMMbl BOCIUTAaHUS ¥ BO3MOKHOCTBIO
ucnons3zoBanus JOP/IIOP.

Pabouas mporpamma ydeOHOTO mpeamera «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a» COCTaBJICHA Ha
ocHoBe: DerepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeILHOTO CTAHIAPTa CPEIHErO O0IIero 00pa3oBaHUs; OCHOBHOU
o0pazoBaTenbHON TPOrpaMMBbl CPEAHETO O0IIEero 00pa3oBaHus;

JanHas mporpamMma oOeCneYMBAETCSl JUHUEH y4eOHO-METOJAMYECKHX KOMIUIEKTOB MO ajredpa M Havasia
Marematnueckoro ananusza 10-11 kmacca aBtopel ILI.A.AnumoB, HO.M.Komsruun, M.B.TkaueB, Bblmyckaemoii
uznatenbcTBoM «lIpocBerienue.

Heapb u3yyeHus npeamera «Anredpa 1 Hayana MaTEMaTHUYECKOTO aHAITN3a»:

- OBJIQJICHUE KIIIOUYEBBHIMU KOMIIETECHIIMSMHU, COCTABIISIFOIIMMHU OCHOBY JJIsSi CAMOPA3BUTHS U HEMPEPHLIBHOTO
o0Opa3oBaHMs, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO M TO3HABATENBHOTO PAa3BUTHS  JIMYHOCTH
o0yJaronmxcs.

JlanHas 11enp peliaeT cieayrore 00pa3oBaTelibHbIC 3a1a4H;

-opMUpOBaHUE MPEJACTABICHUN O MaTEMATUKE KaK YHUBEPCATLHOM SI3bIKE HAYKU, CPEACTBE MOJACIUPOBAHUS
SIBJICHUH M MPOIECCOB, 00 UAEIX U METOJaX MAaTEMAaTHKU;

pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aITOPUTMUYECKON KYIBTYPHI,
KPUTUYHOCTH MBIIUIEHUS] HAa ypOBHE, HEOOXOIUMOM Ui OOyYeHHs B BBICIICH IIKOJE MO COOTBETCTBYIOMICH
CHENHNaTbHOCTH, B OyAyIIeH npodeccuoOHANIBHON 1eITeThHOCTH;

OBJIaJICHUE MAaTeMAaTUYECKUMHU 3HAHUSAMH M YMEHUSMHU, HEOOXOIMMBIMHU B TOBCEAHEBHOW >KU3HU, IS
M3y4YeHUs WIKOJBHBIX E€CTECTBEHHOHAYUYHBIX ITUCIUIUIMH Ha 0a30BOM YPOBHE, IJIS TOJYYECHHS OOpa3oBaHUS B
00JacTsx, He TPEOYIOMHMX yriayOJeHHON MaTeEMaTHYECKON TTOATOTOBKY;

BOCIIUTAHHE CpPEJCTBAMU MATEMaTUKH KYJIBTYPbl JUYHOCTH: OTHOIICHHWS K MaTeMaTHKE KaK YacTh
00111e9eI0BeYeCKON KYJIbTYPhI: 3HAKOMCTBO C UCTOPHUEHN pa3BUTHS MaTeMaTHKU, SBOJIOIMEH MaTEMaTUYECKUX HJICH,
MOHUMAaHUS 3HAYMMOCTH MAaTEMATHKU JIJIsl OOIIECTBEHHOTO Tporpecca.



[TPEJMETHBIE 3amaun anreOpbl M Havaja MaTeMAaTHYECKOTO aHaju3a B IIKOJEe — TMPUMEHEHUE
3HAYUTEILHOTO BOCIUTATENILHOTO TIOTEHIMANA, KOTOPBIM peamu3yeTcss Kak uepe3 Yy4eOHbBI Marepwal,
CIOCOOCTBYIOIIMK (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M depe3 crneuuuky y4deOHOH IesTeNbHOCTH,
TpeOyIoIIe caMOCTOSATENHPHOCTH, AKKYPATHOCTH, IPOAOKUTEIFHON KOHIICHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH
3a IOJIyYEHHBIN pe3yJIbTar.

YueOHblii mpeamer «Aurebpa M Hayajda MaTeMaTHYECKOrO aHaliu3a» BXOAMT B MPEAMETHYI 00JacTb
«MatemaTka U uH(pOpMaTHKay, sBiseTca o0s3aTeNnbHbIM Ui u3ydeHus B 10-11 kjmaccax u Ha ero M3ydeHHe
orBoauTcs 2724aca (o 136 yacoB B kaxaoMm kiacce 34 y4eOHBIX Heaenn). MaTepuan Kypcea anredpa 1o Kiaccam
pacrojaraercs cleyomumM o0pa3om:

B 10 knacce 136 yacoB

B 11 knacce 136 yacos

PaGouast mporpamma COIEPKUT CIEAYIONIUE Pa3Ieibl:
. «Hurcna u BEIYUCIICHUSY

. «DyHKIIMN ¥ TpadUKN»

. «YpaBHEHUS U HEPABEHCTBA»

. «Hayajta MaTeMaTH4ecKoro aHajim3a»

o~ W N PP

. «MHOX€eCTBa U JIOTHKa.
[IpenycmoTpens! ciieyromue BUbl KOHTPOJIS: BXOJAHON U IPOMEKYTOUHBIH.
Pabouass mporpamma o0cCyXkJ€Ha U TpUHATA PELUICHHUEM METOAMYECKOro OOBEIUHEHMS M COIlacoBaHa

3aMeCTHTEJIEM JTUPEKTOpa M0 y4eOHO-BOCIUTATEIbHON paboTe
Harta: 30.08.2023
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IHHOACHUTEJBHASA 3AIINCKA

VueOHblil Kype «Anredpa 1 Hadala MaTeMaTHYECKOTO aHATIHM3a» ABJISAETCS OJHUM M3 HanOoJiee 3HAYMMBIX B ITPOTrpaMme
cpenHero oomuiero oopa3oBaHus, HOCKOIBKY, C OJHOW CTOPOHBI, OH 00€CIeYNBACT HHCTPYMEHTAIBHYIO 0a3y Ul U3y4eHHs BCEX
€CTECTBEHHO-HAY4HBIX KypCOB, a C JIPYIrOil CTOPOHBI, (POPMHUPYET JOIMYECKOE U a0CTPAKTHOE MBILUIEHHE OOY4YaIOIIMXCS Ha
YpOBHE, HEOOXOAWMOM AJsI OCBOCHMS HMH(OPMATHKH, OOLIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M APYIMX OUCLUIUIMH. B
paMKax AaHHOrO y4eOHOro Kypca oOydaroliuecs OBJIAJEBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTOpas
(hopMyTUpPYET CBOU TOCTIXEHHS B MAaTEMaTHYECKOH (hopMme.

VYuebHbli Kypc anreOpsl U Hadall MaTeMaTH4YeCKOro aHajlN3a 3aK/IadbIBACT OCHOBY Ul YCIICIIHOTO OBJIAZICHUS 3aKOHAMU
¢u3uKy, XuMuY, OUOJIOTHH, TIOHMMAHUS OCHOBHBIX TEHACHIMH PAa3BUTUS 3KOHOMHUKU M OOILIECTBEHHOH JKW3HH, MO3BOJISIET
OPHEHTUPOBATHCS] B COBPEMEHHBIX LU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO UCIIOJIB30BAaTh UX Ul JalbHEHIIEero
o0pa3oBaHMs U B IIOBCEIHEBHOM XU3HU. B TO e Bpems oBlafeHue aOCTPAKTHBIMU M JIOTHUECKH CTPOTMMH KOHCTPYKLUSIMU
areOpbl 1 MAaTEMaTHYECKOTO aHAIN3a PA3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTD, IOKA3bIBATh
YTBEP)KICHUS C IIOMOIIBIO HMHIOYKLUMH UM PacCyXAaTh JEIyKTHBHO, MCIIOIb30BaTh 0000IIEHHE U KOHKPETH3aLHIO,
abcTparnupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTHBHOE M KPUTHUIECKOE MBILIUICHUE.

B xome m3ydyenns yueOHOro Kypca «AnreOpa M Hadala MaTeMaTHIeCKOTO aHAIM3a» O0ydaroliuecs MOTydaroT HOBBIM
ONBIT pEIICHHs MPUKIAIHBIX 3a1ad, CaMOCTOSATEIBHOIO IIOCTPOCHHS MAaTEMAaTHYECKMX MOJEIEH pealbHBIX CHUTyaluid,
HMHTEPIPETaluN MONyYEHHBIX PEIICHUM, 3HAKOMSTCA C IMPUMEPAMH MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPHPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MAaTeMaTHY€CKUMU OTKPBITUSAMH U UX aBTOPaMHU.

VY4eOHblil Kypc 00JIaiaeT 3HAUYUTEIbHBIM BOCIUTATENBHBIM MOTEHIIMAIOM, KOTOPBI pealn3yercs Kak depe3 yueOHBIN
MaTepHal, CIOCOOCTBYIOIUI (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS, TaK M 4epe3 CIeHU(HKY YUeOHOH NesTeIbHOCTH,
TpeOyroIel MNpOoJOHKUTENbHON KOHIIEHTPALMKH BHUMAaHHS, CaMOCTOSTENBHOCTH, AKKypaTHOCTH W OTBETCTBEHHOCTH 3a
[IOJTYYEHHBIN PE3yJIbTaT.

B ocHoBe Meroamkm oOyuyeHHsi anreOpe M HadajdaM MaTeMaTHYECKOTO aHAM3a JIGKHUT ACATCIbHOCTHBIM MPHUHIHII
oOyueHwusl.

B crpykType yuebHoro Kypca «Anrebpa u Havyana MaTeMaTHYECKOTO aHaJi3a» BBIIEICHBI CICAYIONINE COAEPKATENbHO-
MeToandyeckue nuHMU: «Yucna W BerUMcHeHUs», «DPyHKUMM W rpadukuy, «YpaBHEHUS W HepaBeHCTBa», «Hauana
MaTeMaTHYecKoro aHalin3a», «MHoOXecTBa M JIoruka». Bce OCHOBHBIE cojiepXKaTeabHO-METOANYECKHUE JIMHUN M3y4aloTcs Ha
MPOTSDKEHHUH JIBYX JIET O0Y4EHHs Ha YPOBHE CpeTHEr0 00IIero oopa3oBaHusl, €CTECTBEHHO JOIOHSIS APYT APYTa U MOCTEICHHO
HACBHIINAsCh HOBBIMH TEMaMH W pa3jienamMu. JJaHHbIH yaeOHbIH Kype SBISETCS HHTETPATUBHBIM, TIOCKOIBKY 00BeIMHSIET B ceOe
coJiep>)kaHue HECKOJbKUX MaTeMaTUYeCKUX JUCIUIUINH, TAKUX KakK airedpa, TPUrOHOMETPHsI, MAaTeMaTHYECKHI aHaJIN3, TEOPHsI
MHOXECTB, MaTeMarhdeckas Joruka u Jpyrue. [lo mepe Toro kak oOydaroluecs OBIQAEBAIOT BcE Ooliee MIUPOKHM
MaTeMaTHYECKHM alllapaToM, Y HUX MOCIe0BaTebHO (POPMHUPYETCS U COBEPIICHCTBYETCS yMEHHE CTPOUTH MaTEMAaTUUECKYIO
MOJIEJIb PEaTbHOM CUTYallHd, TPUMEHSTh 3HAHUS, TIOTy4YEHHbBIE TIPH U3YYeHUHN YIeOHOTO Kypca, /Ul PEICHUs] CAaMOCTOSTEIbHO
chopMyJIUPOBAaHHON MaTEeMaTHYECKOMN 3a/1auH, a 3aTeM MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHo-MeToIM4ecKast JMHU «Uuciaa W BBIYMCICHUSD 3aBepiiacT (OpMUPOBAHWE HABBIKOB HCIIOJIE30BAHMUS
JICHCTBUTEIBHBIX YKCEN, KOTOpoe ObLIIO HA4YaTO Ha YPOBHE OCHOBHOTO 0o0Iero odpazoBanus. Ha ypoBHe cpeliHero oOImero
o0pa3zoBaHusl 0c000€ BHHMaHME YAESETCS (POPMUPOBAHUIO HABBIKOB DPALlMOHAJIBHBIX BBIYMCICHHH, BKIIOUYAIOMIUX B ceOs
WCTOJIb30BaHUE PA3IMYHBIX (OPM 3amUCH YWCIIA, YMEHHE JAeJaTh NPUKUIKY, BBINOJHATH NPUOIMKEHHBIE BBIYMCIICHUS,
OLIEHMBATh YHWCIJIOBBIE BBIPAXKEHHUS, pabOTaTh C MAaTEMAaTHYECKUMH KOHCTAaHTaMH. 3HAKOMbIE OOYYaIOIIMMCSI MHOKECTBa
HaTypaJIbHBIX, LENbIX, PAIMOHAIBHBIX U AEHCTBUTEIBHBIX YUCEI TOMOIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX dKcel. B kaxmom
U3 3TUX MHOXECTB pPAacCMAaTPUBAIOTCS CBOMCTBEHHBIE €My clielM(UYecKHe 3aJadd M Olepalyu: JeJIeHHE Haledo,
ONIEpUPOBAaHHE OCTATKAMHM Ha MHOXKECTBE LEJBIX YHCEd, 0CcOObIe CBOMCTBAa pPAlHMOHAIBHBIX W HPPALMOHAJBHBIX YHCED,
apupMeTHYeCKUe OIepalyy, a TaKKe H3BICUCHHUE KOPHS HATypaJIbHOW CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX YHCET.
bnarogaps nocnenoBareIbHOMY PACHIMPEHUIO KPyra UCHOIb3YEMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMH UX IPUMEHEHUS
JUISL PELIeHUs] pa3IMYHbIX 33134 (opMUpyeTCsl MPeICTaBIeHNE O €INHCTBE MAaTEMaTHKH KaK HAyKH W €€ poJid B IOCTPOCHUH
MOJIeJIeH peabHOTO MUPA, ITMPOKO HCIIONB3YIOTCSl 00001IeHNEe U KOHKPETH3aLusl.

Jluans «YpaBHEHHS! M HEPABEHCTBA» peEaM3yeTcsl HA NMPOTSHKEHHMHM BCero OOy4YEHUs Ha YPOBHE CPEIHEro OOIIEero
00pa3oBaHusl, TIOCKOJBbKY B KaXI0M paznese [IporpamMMel peaycMOTpeHO pelieHre COOTBETCTBYIOIIMX 3afad. B pesyibrate
oOydJaromecs OBJAJEBAIOT PA3NUYHBIMA METOJAMH PELICHHS pPALUOHAIBHBIX, WPPALMOHAIBHBIX, [OKAa3aTeNbHBIX,
JOTrapuPMHUIECKUX U TPUTOHOMETPHUYECKHX YpaBHEHHH, HEPaBEHCTB M CHUCTEM, a TaKXKe 3a/ad, COACPKAIlUX MapaMeTphl.
[lonmy4yeHHBIE yMEHHSI IIUPOKO HCIONB3YIOTCS NPH HCCICAOBAaHWM (PYHKIMHA C TMOMOILIBIO NMPOW3BOIHOH, MPH pEHICHUH
MPUKIAIHBIX 33a4 ¥ 33]a4 Ha HaX0X/IeHHe HauOOJbIINX 1 HAUMEHBIINX 3HaueHul GyHkunu. [lanHas copepkaTenabHas JIMHUS
BKIIIOYaeT B ceOs Takke (opMUpOBaHME YMEHHH BBIIONHATH Pacuy€Tel Mo Qopmynam, mpeodpa3oBaHUs palMOHAIBHBIX,
WUPpaLMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHHH, a TAKXKE BBIPAKEHUH, COAepKALIMX CTENeHU U JlorapudMmbl. braronaps



W3YUYCHHIO aJredpanmyeckoro Marepuana MpoUCXOAHUT AajbHeWIIee pa3BUTHE aJTOPUTMUYECKOr0 U aOCTPaKTHOTO MBIIUICHUS
oOyyJaromuxcsi, (pOpMUPYIOTCS HAaBBIKM JACAYKTHUBHBIX PACCYXIEHHH, paOOTBl C CUMBOJBHBIMH (hOpMaMu, MpEACTaBICHHS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PaBEHCTB M HepaBeHCTB. Ajrebpa mpeanaraeT 3()(eKTUBHBIE UHCTPYMEHTBI JUIS
peleHHs NPaKTHUECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxarenbHo-MeToandeckas TUHUA «DyHKIUHM U TpapUKH» TECHO MEpPEIUIeTaeTCsl ¢ IPYTMMH JIMHUSAMH Y4eOHOTO
Kypca, TOCKOJbKY B KaKOM-TO CMBICIe 3aJaéT TMOCIelIOBaTeNbHOCT, HW3y4YCHHs MaTepuaia. l3yueHue CTemnmeHHOH,
MOKa3aTeNbHOM, JOrapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKIWH, NX CBOWCTB M IpaUKOB, UCIIOIb30BaHUE (HYHKIUH IS
peleHns 3a1a4 U3 APYTUX YYeOHBIX MPEIMETOB U PEaTbHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMAaTHUYECKUM aHaJIH30M, TaK M C
pelieHreM ypaBHEHHWH W HepaBeHCTB. [lpu 3ToM Oomnblioe BHUMaHHE yrensercs (GOpPMUPOBAHUIO YMEHHUS! BBIpaXkaTh
(dbopMynaMu 3aBHCUMOCTH MEXAY pa3lNWYHbIMU BEIUYMHAMH, HCCIEAOBATh MOIy4YeHHbIE (DYHKIHMH, CTPOMTh HX TpadUKH.
Marepuan 3Tol coaepKaTelIbHOW JMHUYU HAallelieH Ha pa3BUTHE YMEHUH M HABBIKOB, MMO3BOJISIFOIIMX BBIPAKATh 3aBUCHMOCTH
MEX[y BEIMYMHAMH B Pa3IM4YHON (hopMe: aHATUTHUECKOH, rpaduieckoi u cioBecHOH. Ero n3ydenue cnocobCcTByeT pa3BUTHIO
ITOPUTMHYECKOTO MBIIUICHUsI, CIOCOOHOCTH K 0000IICHNIO U KOHKPETH3AINH, UCTIOIb30BAHUIO aHAIOTHA.

ConepxarenbHast nuHUs «Hayama mareMaTHYecKOTO aHaiM3a» IO3BOJSET CYIIECTBEHHO PACHIMPUTh KPYr Kak
MaTeMaTHYECKHUX, TaK U MPUKIaTHBIX 3a/a4, JOCTYMHBIX OOYydYaloMIMMCs, TaK KaK y HUX IMOSIBISIETCS BO3MOXHOCTH CTPOUTH
rpaduKy CIOKHBIX (DYHKLIUH, ONPEENATh UX HAauOOJIbIINEe M HAUMEHBIINE 3HAYCHUS, BEIYUCIATH TUIOmaan Guryp u o0bEMbI
TeJN, HAXOIWUTh CKOPOCTH W YCKOpEHHUs TpoueccoB. JlaHHas copaepKaTeibHash JHMHUS OTKPBHIBAET HOBBIE BO3MOXKHOCTH
[IOCTPOCHUSI MATEMaTUIECKUX MOJIEIEeH PEeaIbHBIX CUTYalUi, TI03BOJISIET HAXOAUTh HAWIYULIEee PELICHNE B IPUKIATHbIX, B TOM
YHCJIe COLMANBbHO-?KOHOMUYECKHX, 3a7adax. 3HAaKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaJlM3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTrO, (POPMANBHO-JIOTHYECKOT0 U KPEaTUBHOTO MBILUICHHUS, (OPMHUPOBAHUIO YMEHUH PpAacO3HaBaTh HPOSBICHUS
3aKOHOB MAaTEMAaTUKU B HayKe, TEXHHKEe M HCKyccTBe. OOydaromiuecs y3HAIOT O BBIOAIOLIMXCS] PE3YNbTaTax, MOJTyYEHHbIX B
XOZI€ Pa3BUTHS MAaTEeMaTHKH KaK HAyKH, 1 00 X aBTOpax.

ConepxarenbHO-MeToANYECKask JTUHUS «MHOXKECTBa M JIOTHKa» BKIIOYaeT B ce0sl 3JIEMEHTHl TEOPUH MHOXECTB U
MaTEeMaTHYECKON JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE MPEACTaBICHU MPOHU3BIBAIOT BECh KypC IIKOJBHOH MaTeMaTHKu U
IpeyiaraloT Hanbosiee YHUBEPCAIbHBIN S3bIK, O0bEIUHAIOLUINN BCE Pa3Aeibl MATEMAaTHKH U €€ MPWIOKEHUH, OHU CBSA3BIBAIOT
pasHble MaTeMaTHUYECKHE AWCLMIUIMHBI W WX HNPWIOKEHHs B enuHoe wnenoe. llo3TroMy BaXHO [JaTh BO3MOXHOCTB
o0ydJarmemMycsi HOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK COBPEMEHHON MAaTEeMAaTHKH M MCIIOIb30BATh €0 JJIS1 BEIPAKEHHS
cBOUX MbIcheil. [[pyrum BakHBIM INPHU3HAKOM MAaTE€MAaTUKH KaK HAyKH CIIEAyeT INPHU3HATh CBOWCTBEHHYIO € CTpOrocTb
00OCHOBaHMM M CJIEAOBaHHME ONPEACIEHHBIM IPAaBWIaM IIOCTPOCHHS J[OKAa3aTelNbCTB. 3HAKOMCTBO C  JJIEMEHTaMH
MaTEMaTHYECKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHHS OOYYaIOIIMXCS, IO3BOJSET UM CTPOUTH CBOM
paccykKIeHusl Ha OCHOBE JIOTHUECKUX NPaBil, (POPMUPYET HABBIKM KPUTUUIECKOTO MBILIICHHS.

B yueOHOM Kypce «Anrebpa W Havajga MaTeMaTHYECKOTO aHAIW3a» NPHUCYTCTBYIOT OCHOBBI MaTEeMaTHYECKOTIO
MOJICJINPOBAaHUS, KOTOPBIE MIPHU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IOCTPOSHHUS MOJENEH pealbHBIX CHUTyaluH,
WCCIIEIOBAHUS 3TUX MOZEJEH C MOMOILIBIO ammapara anreOpbl 1 MaTeMaTH4ecKOTO aHaln3a, WHTEPIPETALMH I0JTyYeHHBIX
pe3yibTaToB. Takue 3alaHMs BIUIETEHBI B KaXKAbIM M3 pa3fesioB MPOTrPaMMBl, MOCKOJIBKY BEChb Marepuall y4yeOHOro Kypca
LIMPOKO HCIOJB3YETCs Ul PELICHUS NPUKIAAHBIX 3a7ad. Ilpu permeHun peajbHbIX NPAaKTHUECKHX 3a4a4 OO0ydaroImecs
Pa3BUBAIOT HAOIIOIATELHOCTD, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BaTh aHAJIOTHIO, 00001IaTh U
KOHKPETHU3UPOBATh MpodiieMy. JlesTensHOCTh Mo (OPMHUPOBAHHWIO HABBIKOB PEUICHUS MPHKIAJHBIX 33]a4 OPraHu3yeTcsl B
npoliecce U3ydeHHst BceX TeM y4eOHOro Kypca «AJredpa 1 Hayalla MaTeMaTHIeCKOTO aHaJIH3ay.

Ha u3ydenne yueOHOTrO Kypca «Anredpa v Hadajga MaTeMaTHIeCKOTo aHaIn3a» oTBoauTcs 272 vaca: B 10 kimacce — 136
gacoB (4 "aca B Hezienmo), B 11 kiracce — 136 yacoB (4 4aca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJIACC

Yucna U BEIYACICHASA

Pamonaneaeie uncna. OOBIKHOBEHHBIE W JECATHYHBIE IpoOW, TPOLEHTHI, OECKOHEUHBIE MEPHUOANYECKHE OPOOH.
[Ipumenenune apobeit u MPOLEHTOB ISl PEILCHNUS TPUKIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpaciel 3HaHU| U pealbHON )KU3HU.

JleiicTBUTENbHBIC Yncia. PaloHaNbHBIe U UppallMOHANBHBIE YuchTa. Apu(MeTHYeCKrUe ONepaluu ¢ JeCTBUTEIbHBIMU
yrciaaMu. Moayib IeHCTBUTEIBHOTO YKCHIa U ero cBolcTBa. [IpuOmmkEHHBIE BEIYUCICHHS, TPABUIa OKPYTIICHUS, IPUKUIKA U
OLIEHKA pe3yJIbTaTa BEIUMCICHUH.

Crenens ¢ menbIM mokaszareneM. buHom Heiorona. McmonszoBanue momxopsiieid GopMbl 3alHCH JIEHCTBUTEIBHBIX
Yycell IS PeICHUs IPaKTHIECKUX 3a7ad ¥ IPEACTABICHNS JaHHbIX.

Apudmernyeckuii KOpeHb HATYPATFHOW CTETICHH U €T0 CBOMCTBA.

CreneHb ¢ pallnOHAIBHBIM NTOKa3aTeIeM U €€ CBOMCTBA, CTEIICHb C JCHCTBUTEIbHBIM [IOKA3aTEIIEM.

Jlorapudm uncna. CotictBa nmorapudma. JlecaTudaHbIe 1 HATYpaIbHBIE JIOTAPU(MBEI.

CuHyCc, KOCHMHYC, TAQHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHra. ApPKCHHYC, ApKKOCHHYC M AapKTaHI'€HC YHCIOBOI'O
apryMeHTa.

YpaBHeHusi M HEPAaBEeHCTBA

ToxnmecTBa W TOXIECTBEHHbIE MNpPeoOpa3oBaHMA. YpaBHEHHE, KOPEHb ypaBHEHUS. PaBHOCUIbHBIE YypaBHEHHUS U
YpaBHEHUsA-CIIEACTBHs. HepaBeHCTBO, pellieHE HEPABEHCTBA.

OCHOBHBIE METOABI PELICHUS LEIBIX U OPOOHO-pAllMOHAIBHBIX YPaBHEHHH W HEPAaBEHCTB. MHOrOWIEHbl OT OAHOU
MepeMeHHO!. JleneHne MHOTo4YJIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorouneHsl ¢ 1enbiMu KO3 UIIEHTaMH.
Teopema Buera.

[IpeoOpa3oBaHMs YHCIOBBIX BBIPAKEHUI, COAEPKAIUX CTEIICHH U KOPHU.

Wppanmonanshbie ypaBHeHHsI. OCHOBHBIE METOBI PELICHHS HPPALMOHAIBHBIX YPaBHEHHI.

ITokxazarensHble ypaBHeHUA. OCHOBHBIE METOABI PEIICHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBanue BRIPAKEHHA, COEPIKAIINX JTOTAPU(DMBL.

Jlorapudmuyeckue ypaBHeHH. OCHOBHBIE METO/BI PELICHNUS JIOTapU(MUUECKUX YPAaBHEHUH.

OcHoBHBIE TpuroHOMeTpmueckne (opmynbl. IlpeoOpa3zoBanne TPUTOHOMETPUYECKHX BBIpaXKeHHW. PemeHue
TPUTOHOMETPHUYECKUX YPABHEHUI.

Pewienue cuctem NMHEWHBIX ypaBHEHHM. MaTpulla CUCTEMBI JIMHEWHBIX ypaBHEHU. Onpeaenurens MaTpulbl 2X2, ero
TeOMETPUYECKUII CMBICI WU CBOMCTBa, BBIYHCICHHE €ro 3HA4Y€HHUs, NPUMEHEHHE OMNpPENeNUTENs JUIsl PEIIeHHUS CHCTEMBI
JIMHEHHBbIX ypaBHEHWM. PelleHne INpukiaaHbIX 3a7ad € IIOMOINBK CHUCTEMBI JIMHEMHBIX YypaBHEeHHU. lccrnenoBaHue
MOCTPOEHHON MOJIENIM C IIOMOIIBIO MAaTPUIL U ONPEICIUTENEH.

ITocTpoeHrne MaTeMaTH4eCKHX MOJEIEH pealbHOM CUTyallUd C IOMOIIBIO YpaBHEHUN W HepaBeHCTB. IIpumeHeHue
YpaBHEHUH W HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUECKHUX 3a/1a4 W 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HayKH W peallbHON JKU3HHU.

DYHKIHNHU U TPaUKU

OyHkms, crocoObl 3amanHus (yHKuuH. B3anmHO oOpatHble ¢ynkumu. Kommnoswmms ¢ynkmmid. [paduk GyHKIUH.
DneMeHTapHbIe IpeoOpazoBaHus rpaduKkoB QyHKIHH.

O6nacTe onpelieNieHst 1 MHOKECTBO 3HaueHui ¢pyHkiun. Hynmn ¢pynknun. [IpomexxyTku 3HaKomoctosHcTBa. UETHBIE U
HeuérHele QpyHkmu. [leproanyeckue GpyHkiun. [TpomMexyTku MOHOTOHHOCTH (PyHKIIMH. MakCUMyMBl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiee n HanMeHbIee 3HAaYCHUS PYHKIIMK HA IPOMEKYTKE.

Jlunelinas, kBaapaTuyHas v JpoOHO-TMHEWHas QyHKIMN. DIIeMEHTapHOEe UCCIeJOBAaHNE U MMOCTPOSHHE MX rPadUKOB.

CrenenHast GyHKIHMSI C HATYpaJILHBIM | IENIBIM TIOKazaTeneM. E€ coiicTBa u rpaduk. CBoicTBa U rpaduk KOpHS N-Oi
CTeleHH Kak ()yHKIIMU 0OpaTHOMW CTETIeHH C HaTypaJbHBIM MTOKa3aTeseM.

[NokazarenbHast W norapudmuueckass QpyHKIMU, WX cBoiictBa u rpaduku. Vcmonb3oBanue rpadukoB (GYHKIUH s
peuIeHus] ypaBHEHU.

TpuroHomerpuueckasi OKpy>KHOCTb, OTIpe/ielieHHe TPUTOHOMETPHUYECKUX (DYHKIIHIA YUCIIOBOTO apryMEHTa.

OyHKIMOHATILHBIE 3aBUCUMOCTH B pEANTbHBIX NPOIIECCcax U SBICHUsX. [ paduKu peaibHbIX 3aBUCUMOCTEH.

Havana MaTemMaTH4eCcKOro aHajau3a

[locnenoBatensHOCTH, CIIOCOOBI 3aJaHMs MOCIeN0BaTEIbHOCTEH. MeTon MaTeMaTHuecKod MHAYKIMH. MOHOTOHHBIE U
OrpaHUYEHHbIE IOCIE0BATENLHOCTH. MIcTOPHS BOSHUKHOBEHHSI MATEMaTHYECKOTO aHANIN3a KaK aHan3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTpuuecKas mnporpeccud. beckoHeuHo yObiBaromias reoMerpuueckas nporpeccus. Cymma
0eCKOHEYHO yOBIBarOIIel reOMETPUUYECKOM mporpeccuu. JIMHEHHBIN 1 SKCIIOHSHIMANBHBIN pocT. Yucmo e. @opMya cIoxHBIX
npoueHToB. Mcnonp3oBannue nporpeccuy A peLIeHNs peaabHbIX 3a/1a4 IPUKIATHOTO XapaKTepa.

HenpepeiBable QyHKIOMM U HUX CBOMCTBAa. ToOukM pa3pbiBa. AcuMOTOTH TrpadukoB QyHkuuid. CBoiictBa (yHKUUH
HETIPEPHIBHBIX HA OTpe3Ke. MeToJ] MHTEPBAJIOB JUIi pellieHus] HepaBeHCTB. [IpuMeneHre cBOMCTB HEMPEPBIBHBIX (PYHKIUHA JUIs
peleHns 3aaad.



IlepBass n BrOpas mpousBoAHble ¢(yHKUMH. OmnpeneneHHe, reOMETPHYECKHA W (U3HYECKHHA CMBICT HPOU3BOIHOM.
VYpaBHeHHE KacaTenbHON K rpaduKy GyHKINH.

[IpousBoanbIie dneMeHTapHBIX QyHKIHUNA. [Ipon3BoIHAsT CyMMBI, MPOU3BEICHNUS, YACTHOT'O M KOMIIO3UIMH (YHKLHUH.

MHo:xecTBa U JJOTHKA

MHoOXecTBO, OmepalMu HaJ MHOXECTBaMU U UX cBodcTBa. [uarpammel Oinepa—Benna. IIpuMeHeHne TeopeTHUKO-
MHOXXECTBEHHOTO ammapaTa JUisl ONKCaHMs peajbHBIX IPOLECCOB W SBICHHWH, NPU pPEHICHUH 3aJad U3 APYTHX Y4eOHBIX
MIPEeIMETOB.

Omnpenenenue, TeopemMa, CBOUCTBO MaTEMaTHIECKOT0 00BbEKTa, CICACTBHE, 10KAa3aTEIbCTBO, PABHOCHIBHBIE YpPaBHEHUSI.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbueie u nensie umcna. IlpuMeHeHNe NPU3HAKOB AETMMOCTH LENBIX YWCes, HaHOONBIINA OOIIWA AeTUTENb
(manee — HO/1) u naumensbiee oomee kpatHoe (nanee — HOK), ocratkoB o momyito, anroputma EBkiuia 1t pemeHus 3aaa4
B LIEJBIX YUCIIAX.

Kommnekcuble 4ymcna. AnreOpauueckass ©W — TpUTOHOMeTpHueckas (opMbl  3amMcd  KOMIUIEKCHOTO — YHCHA.
Apudmernueckie onepanyn ¢ KOMIUTIEKCHBIMH 4yKciaMu. M300pakeHne KOMIUIEKCHBIX YMCeNl Ha KOOPJMHATHON IUIOCKOCTH.
®opmyna Myapa. KopHu n-oif cremeHu H3 KOMIUIEKCHOTO 4ucia. lIpuMeHeHHMe KOMIUIEKCHBIX YHCEN Ul pPEeLIeHHS
(U3NUECKUX U TEOMETPHUYECKHX 3a/1a4.

YpaBHeHusi M HEPAaBEeHCTBA

Cucrema M COBOKYITHOCTb YPaBHEHHH W HEPaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI M CHCTEMBI-CIICACTBHS. PaBHOCHIBHBIE
HEPABEHCTBA.

Otbop KOpHEW TPUTOHOMETPHUYECKUX VYpPaBHEHUH C TIOMOINBIO TPHUTOHOMETPHUYECKOH OKpY)KHOCTH. PemeHue
TPUTOHOMETPHYECKUX HEPABEHCTB.

OcHOBHBIE METOIbI PEILICHNS TIOKA3aTENbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHHS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEHIEHHA CHCTEM M COBOKYMHOCTEM pPAallMOHANBHBIX, HPPALMOHAIBHBIX, ITOKA3aTENbHBIX H
Jorapu(pMUIECKUX YPaBHEHUH.

VYpaBHEHNUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[Ipumenenue ypaBHEeHHH, CUCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYECKUX 3aad M 3a1ad U3 pa3IuyHbIX oOyiacTei
HayKH U PEaTbHON KU3HH, HHTEPIIPETAs TOITYYEHHBIX PE3yIbTaTOB.

DyHKINU U TPpaUKU

I'padmk kommozummu GyHkIwiA. ['eomerpudeckne 00pas3sl ypaBHEHHH U HEPABEHCTB Ha KOOPAMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKLINH, UX CBOUCTBA U rpaduKu.

I'paduueckue MeTonbl peLIeHns] ypaBHEHUI 1 HEpaBeHCTB. | padniecknue MEeTOp! peleHus 3a1a4 ¢ HapaMmeTpamMu.

Hcnonb3oBanue rpapukoB (yHKUMHA OIS MCCIENOBAHHMS IPOLECCOB M 3aBHUCUMOCTEH, KOTOpPHIE BO3HHMKAIOT MpHU
pelIeHNnH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEANbHON )KU3HU.

Havaja MmaTeMaTH4eCKOro aHau3a

[MpuMeHeHne Mporu3BOIHON K UCCIIeIOBaHHIO (DYHKIIMH Ha MOHOTOHHOCTD U KCTpeMyMbl. HaxoxkieHne HanOoIbIero u
HAaUMEHbIIIEr0 3HAYCHUN HENPEPHIBHOW (DYHKIIMM HA OTPE3KE.

[IpumeHeHnne TPOM3BOMHON JUISI HAXOKACHHWA HAWIY4ILIEro pelIeHHs B MPHUKIAIHBIX 3a7adax, Uid ONpeieseHUs
CKOPOCTH U YCKOPEHHSI Tpoliecca, 3aIaHHOTO (popMyIIOi HiTH rpaduKOM.

[epBooOpa3Has, 0CHOBHOE CBOKCTBO epBO0Opa3HbIX. [lepBooOpasHble 31eMeHTapHbIX GyHKIU. [IpaBuiia Hax0xkIeHHS
MepBOOOPa3HBIX.

Wuterpan. ['eomerpuueckuii cMbICI HMHTErpana. Beluuciienue onpeaenéHHoro uHTerpana mo ¢opmysne Herorona-
Jleiibauma.

[MpuMeHeHne HHTETpaNa sl HAXO0XKJCHHUS TUIOMIA/IeH INIOCKUX QUTYp U 00bEMOB T€OMETPUIECKUX TEIl.

[Mpumepsr pemennit auddepeHanbHbIX ypaBHeHU. MarteMaTHdeckoe MOJIEIHPOBaHUE PEalbHBIX MPOIECCOB C
MOMOIIBI0 UG EpEeHITNATBHBIX YPaBHEHHH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA <«AJI'TEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YFHYBHEHHBIIZ YPOBEHb) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaskaaHCKOro BOCTIMTAHUS:

c(OPMHUPOBAHHOCTb TPAKAAHCKOW TO3UIMH O0YyYaromerocs Kak akTHBHOTO W OTBETCTBEHHOTO YJI€HA POCCHUHCKOTO
00IIeCTBa, MPEICTABICHHE O MaTeMaTHYECKMX OCHOBaX (YHKIHMOHHPOBAHHS Pa3IUYHBIX CTPYKTYp, SIBJICHUH, HpPOLEAYD
TpaXJaHCKOTO oOmiecTBa (BBIOOpBI, OMPOCHl M JpPYyroe), YMEHHE B3aMMOJACHCTBOBATH C COLUAIBHBIMH WHCTHTYTaMH B
COOTBETCTBHU C UX QYHKUIUSIMH U Ha3HAYCHUEM;

2) NaTpHOTHYECKOr0 BOCIINTAHMA:

c(OPMHUPOBAHHOCTb POCCHUCKOM TpaKIAHCKOHW WACHTHYHOCTH, YBaXCHUS K MPOLUIOMY M HACTOSIIEMY POCCHICKOM
MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTWKEHHSIM POCCHUHCKHMX MaTEMaTHMKOB M POCCHICKOW MaTeMaTW4eCKOW IIKOJBbI,
WCTIONB30BaHKE 3TUX AOCTIKEHUH B APYTUX HAyKaX, TEXHOJOTHSIX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE IYXOBHBIX LEHHOCTEH POCCHICKOr0 Hapoja, cOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBE/ICHNUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKEHUIN HAyKU U JeSTENbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIa/Ia B IOCTPOSHHUE YCTOHYMBOTO OyAyILEro;

4) 3cTeTUYECKOr0 BOCITUTAHUS:

ACTETUUECKOE OTHOIICHHE K MHPY, BKIIIOUasi SCTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, O0OBEKTOB, 3a/a4, PEeLICHUH,
paccymﬂeHHﬁ, BOCIIPUMMYUBOCTD K MATCMATUUCCKUM aCIICKTaM PAa3JIMYHbIX BUAOB UCKYCCTBA,

5) puzuueckoro BOCHMTAHMS:

c(OpPMHUPOBAaHHOCTh YMEHUSI NPUMEHATh MaTEeMAaTHUECKUE 3HAHMS B MHTEpecax 3I0pOBOT0 M Oe30macHoro obdpasa
KHU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0POBBIO (310POBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUI U OTABIXA,
perynsipHast  usnyeckas aKTHUBHOCTB), (PM3MYECKOE COBEPLICHCTBOBAHHUE MPHU 3aHATUSAX CHOPTUBHO-0310POBUTEIILHON
JeSITENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYHdY, OCO3HAaHHE LEHHOCTH TPYAOJIOOMS, HHTEpEC K pPa3IuuHbIM cdepam NpodecCrOoHaNbHOU
NeSITENbHOCTH, CBA3aHHBIM C MATEMAaTHKON U €€ MPUIIOKEHNUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIN BbIOOp Oynymiel npodeccuu
U pealn30BbIBAaTh COOCTBEHHbIE >XM3HEHHBIC IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYECKOMY OOpPa30BaHHIO U
caMo00pa30BaHUIO HA MPOTSDKEHUHM BCEH XU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHHM NPAKTHUYECKUX 3a1ad
MaTeMaTHYECKON HaIlPaBICHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTb JKOJOTMYECKOH KyJbTYphl, NMOHUMAHUE BIMSHHUA COLUAIBHO-3KOHOMUYECKUX TIPOLECCOB Ha
COCTOSIHME NMPHUPOJHON M COLMAJIbHOM Cpenbl, OCO3HAHKE TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, OpUeHTAlHs Ha
NPUMEHEHNE MaTeMaTW4YeCKUX 3HaHWW AJISl PElICHUs 3a7ad B O0JIaCTH OKpY’KaloIled Cpeabl, IUIAHUPOBaHHE MOCTYIKOB H
OLIEHKH MX BO3MOJKHBIX HIOCJICACTBHUI U1l OKPYKAIOLIEH CPeIpl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSL:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH M OOLIECTBEHHOMN
MPAaKTUKH, IOHUMaHUE MaTeMaTHYeCKON HayKH Kak c(epbl YeJIOBEUECKOH NEesITeNbHOCTH, ITAoB €€ Pa3BUTUS M 3HAYMMOCTH
IJId pa3BUTUA HUBUIIM3AalH, OBJIAICHUC SA3BIKOM MATCMAaTUKU U MaTeMaTU4eCKON Ky.]'[I:TypOfI KaK Cp€ICTBOM IMO3HAHUA MHPA,
TOTOBHOCTB OCYIICCTBJIIATH ITPOCKTHYIO U UCCIIEAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJILHO U B I'PYIIIEC.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

BazoBrble jjornueckne geicTBus:

BBISIBIISITH W XapaKTEPU30BAaTh CYIIECTBEHHBIC NMPHU3HAKH MAaTeMaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHH MEXIY
MOHATHSIMH, (OPMYJIMPOBATH ONpENENICHHs MOHATHI, yCTaHABIMBATH CYLICCTBEHHBIM MPHU3HAK KJIACCH(HKAIIMHM, OCHOBAHUS
111 000OILEHNS 1 CPaBHEHHS, KPUTEPUH ITPOBOJUMOTO aHAIIN3A;

BOCIIPHHUMATD, (OPMYIHMPOBaTh M NPEOOPa30BBIBATH CYKICHHSA: YTBEPAMTEIbHBIE M OTpPHULATEIbHBIE, €IUHUYHEIC,
YacTHBIE U 00ILUE, YCIOBHBIE;

BBISIBIISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpeuus B (akTax, NAaHHBIX, HAOMIOJACHUAX H
YTBEPKICHUSIX, IIpejlaraTb KpUTEPUH JUUIS BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

ACJIaTh BbBIBOJAbI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U MHAYKTUBHBIX YMOSaKHIOquHﬁ, YMO?,aKJHO‘IeHI/Iﬁ
10 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSTENFHO J0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIPSMBIE M OT MPOTUBHOTO), BEICTPANBATh
ApryMEHTAlUIO0, IPUBOANTH IPUMEPHI 1 KOHTPIPUMEPEI, 000CHOBBIBATEL COOCTBEHHEBIE CYXXACHUSA U BBIBOJbI;



BBIOMpaTh cHoco0 pemieHus y4eOHOH 3amaun (CpaBHMBAaTh HECKOJBKO BApHAHTOB pEIIEHHMs, BbIOMpaTh HauOolee
MOIXOAAIINN C yYETOM CaMOCTOSITENILHO BBIACTICHHBIX KPUTEPHEB).

Ba3zoBble ucciieoBaTeIbCKHe AeCTBUA:

WCTIONB30BaTh BOIMPOCH KaK HCCIENOBATEILCKUN MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI, (UKCHPYIOLIHE
MPOTHBOpEYHE, MPOodIeMy, yCTaHABIMBATh UCKOMOE U JaHHOE, ()OPMHPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO IMO3HIUIO,
MHEHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIM JKCIIEPUMEHT, HCCIEJOBaHUE 10 YCTaHOBICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOT0 00BEKTa, SIBICHUS, POIIecca, BBISABICHUIO 3aBUCUMOCTEI MEXy 00bEeKTaMU, SIBJICHUSIMH, IIPOLIECCAMHU;

CaMOCTOSITENbHO (HOpMYIHPOBaTH 000OIIEHUS U BBIBOABI MO Pe3yJIbTaTaM MPOBEAEHHOTO HAOMIOACHHS, UCCICIOBAHMS,
OLIEHMBATH IOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTAaTOB, BEIBOJOB U 00001IeHNI];

MIPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMpoOIlecca, a TAKKE BBIABUTATh MNPEANONOKEHHS O €ro pa3BUTUU B HOBBIX
YCIOBUSIX.

PaGorta ¢ ungopmanueii:

BBISIBIISITH JeQUINTHI HHYOPMALUH, JTaHHBIX, HEOOXOJUMBIX JJIsl OTBETA Ha BOIIPOC U JJIs PELICHHUS 3a/1a4H;

BBIOMpAaTh HHPOPMALIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAIN3UPOBATh, CHCTEMAaTH3UPOBATh U WHTEPIPETUPOBATH
WHPOPMALIUIO Pa3IUYHbIX BUJOB U POPM IpEICTaBICHHUS;

CTPYKTYpHPOBATh HH(OPMAIIHIO, IPEICTABIATE €€ B Pa3IUUHBIX (popMax, HITIOCTPUPOBATH TpaduiIecKu;

OLIEHMBATh HAAEKHOCTh HH(POPMALIUH 10 CAMOCTOSTEIBHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHMKAaTHBHBIE YHHUBEPCAJIbHbIE y4eOHbIe NeliCTBUSA

Oo0menne:

BOCIIPHHUMATH U (POPMYIHPOBATH CY)KICHUS B COOTBETCTBHUHM C YCIOBUSIMH M LEISIMHU OOIIECHUS, ICHO, TOYHO, TPAMOTHO
BBIp@)XaThb CBOIO TOYKY 3PEHMS B YCTHBIX M NHMCBMEHHBIX TEKCTaX, [aBaTb IOSCHEHUS IO XOAY peLICHHUs 3aJaud,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yNIbTaT;

B X07ic 00CY>KICHUS 3aaBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOl TeMbI, MPOOJIEMBI, peIaeMOi 3a/1a4H, BbICKAa3bIBATh
u7eu, HaleJCHHbIE Ha MOWUCK PELICHUS, COMNOCTABISTH CBOM CYKACHUS C CYXICHUSAMH [pYTMX YYacTHHUKOB JAHAJIOra,
00HapyXHUBATh Pa3IMYNe U CXOACTBO MO3ULUI, B KOPPEKTHON GopmMe GOopMyInpOBaTh Pa3HOTIACHS, CBOU BO3PAsKEHHUS;

NPEACTABIATh PEe3yJIbTaThl PELICHUS 3a]aud, SKCIEPHUMEHTa, HCCICNOBaHUs, IPOEKTa, CaMOCTOSATENBFHO BBIOMpAThH
(opMar BEICTYIUICHHS C YIETOM 3a1a4 NPE3CHTAlUU 1 0COOEHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe yHUBepcalbHbIe yueOHble AeificTBUS

Camoopranuszanus:

COCTABIATh IUJIaH, AJNTOPUTM PELICHUS 3aJaud, BBIOMpATh CIOCOO pELIeHHS C YYETOM HMMEIOLIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEILICHUH C y4€TOM HOBOH MH(pOpMAaLKH.

CaMOKOHTPOJIb, SMOLMOHAbHBIN HHTEJICKT:

BJIaJIeTh HaBbIKAMHU IT03HABATENbHON peIeKCHn KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOLIECCOB,
X Ppe3yibTaTOB, BIAAETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTpPOJII MIpoLecca M pe3ysbTaTa PELIeHHS MaTeMaTHYeCKOH
3a]a4u;

MPEABULETE TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPU PEIIEHUH 3aJa4d, BHOCUTH KOPPEKTUBBI B NE€ATEILHOCTE Ha
OCHOBE HOBBIX O6CTO$ITCJ'H)CTB, JaHHBbIX, HaﬁHeHHBIX OIIH/I6OK, BBISIBJICHHBIX pr,[[HOCTeI‘/'I;

OLICHMBATb COOTBETCTBUEC PpE3yJibTaTa HLCIW W YCJIOBUAM, OG’LS[CHSITI) MPUYXUHBI JOCTUIKCHUA WM HEAOCTUIKCHUA
Pe3yIbTATOB AEATEIILHOCTH, HAXOJUTh OLIHOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJbHOCTb:

IMOHMMATh W HUCIHOJIB30BaTh NPCUMYNIICCTBA KOMaH)Z[HOP'I u HHILHBHI[yaHBHOﬁ pa6OTBI Ipyu peUICHHUHU yqe6HBIX 3aJa4,
MPUHUMATH 1€ COBMECTHOW AEATEILHOCTH, TNIAHUPOBATh OPraHU3aIMI0 COBMECTHOHW PabOTHI, pacrpenesTh BUABI padorT,
JIOTOBapUBaThCs, 00CYKIATh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIIOBBIX opMax paboThl (00CYXkIeHUSA, OOMEH MHEHHMIA, «MO3TOBbIC IITYPMbI» U UHBIC), BBIIIOJHATH
CBOIO 4aCTh pa6OTBI 1 KOOpAMHUPOBATH CBOU Hel‘/'ICTBI/ISI C ApYTrUMH YICHaAMU KOMaHbI, OIICHUBATH KA4Y€CTBO CBOECTO BKJIdJia B
OOIIMH MPOAYKT MO KPUTEPHUIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3AHMOJICHCTBUSI.

HPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiaacce oOydaroniuiicss MoIyduT CIAeAYIOIINE TPEIMETHbIE PE3yIbTaThl IO OTJAEIbHBIM TEMaM
paboueii mporpaMMel yaeOHOTO Kypca «Anredpa u Hadana MaTeMaTHUECKOTO aHAIN3ay:

UYncna v BHIYUCIEHUSA:

CBOOOJIHO ONEpUpOBaTh MOHATHSIMH: pAMOHAIBHOE YHCI0, OECKOHeYHas mepuoandeckas apoOb, MPOICHTHI,
HUppalOHAJIBHOC Y1 CJI0, MHOKCCTBA pallMOHAJIbHBIX 1 HeﬁCTBI/ITeHLHLIX quces, MoayJib HeﬁCTBHTeHBHOFO qucia,

MPUMEHSIT JAPOOH U TPOIEHTHI JJIsl pEIleHHs PUKIaTHBIX 3a7a4d U3 Pa3IUIHBIX OTpaciieil 3HAHUI U peaibHON KHU3HU;

MIPUMEHATH NPUOIKEHHBIE BRIYMCIECHHS, TPAaBHJIa OKPYTIICHUS, TPUKHUIKY U OIIEHKY Pe3yNbTaTa BRIYUCICHH;



CBOOOJHO ONEpPHPOBATH IMOHATHEM: CTENEHb C LENbIM IOKa3aTelleM, HWCIIOJIB30BaTh MOAXOIAIIYI0 (opMy 3amucu
JeHCTBUTEIBHBIX YUCET IS PELICHUS MPAKTUIECKUX 3a7ad U NPEACTaBICHHS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHITHEM: apH(PMETHUECKHI KOPEHb HATYPAIbHOW CTEIICHH;

CBOOOJIHO ONIEpUPOBATH MOHITHEM: CTETIICHB C PALIMOHAIBHBIM TIOKA3aTeleM;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHE: JOrapu(pM 4ncIa, JeCATUIHBIE U HATYpaIbHBIC JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATH MOHITUSMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa;

OIIEPUPOBATh MOHATHSIMHU: apKCUHYC, APKKOCHHYC U apKTaHTC€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHH U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCWIIBHBIC YPaBHEHHSI W YPaBHEHHS-
CIIEICTBUS], PABHOCHUJIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOABI PELICHUS PAlMOHATIBHBIX M APOOHO-pAllMOHATILHBIX YPaBHEHHH, MPUMEHSITh METOJ
WHTEPBAJIOB JJIs1 peIICHHS HEPAaBEHCTB;

CBOOOJHO ONEPHPOBATH MOHATHSIMU: MHOTOWIEH OT OJHOH MEpEeMEHHOH, MHOTOWIEH ¢ LeNbIMH Koddduuuentamu,
KOpDHM MHOTOYJICHA, NMPHUMEHSTH JAEJICHHE MHOTOWIeHa Ha MHOTOWIEH C OCTaTkoM, TeopeMy besy u Teopemy Buera mns
peleHus 3aay;

CBOOOJHO OMEpPHPOBaTh MOHSATHAMHU: CUCTEMa JMHEHHBIX YpaBHEHHWH, MaTpHIa, ONPEACIUTENb MAaTpULbl 2 X 2 U €ro
TCOMETPHUYECKHI CMBICJ, HCIIOJB30BAaTh CBOMCTBA OMpenenuTenss 2 X 2 Juid BBIYMCICHHUS €ro 3HAueHHs, MNPUMEHSTHh
ONIPECIUTENH U PEIICHUs] CHCTEMBl JMHEHHBIX ypaBHEHHH, MOJENNPOBATH PEabHbIE CHTYallUd C MOMOIIBIO CHCTEMBI
JMHEHHBIX YpaBHEHUH, HMCCIENOBAaTh IOCTPOCHHBIE MOJENU C IOMOIIBI0 MATPHIl M ONpeNeNUTeNeil, HMHTepPIpEeTHPOBATH
MOJyYCHHBIN PE3yJIbTaT;

WCTIONIb30BaTh CBOMCTBA IEHCTBHIA C KOPHSMH JIJISl IPE0OPa30BaHUs BRIPAXKEHUH;

BBITIOJTHATH PE0OPa30BaHUs YHCIOBBIX BRIPAKEHHH, COACPKALIUX CTENICHHU C PAIllMOHAILHBIM IIOKa3aTeleM;

UCIIONIH30BaTh CBOICTBA JIOrapu(MOB IS MPeoOpa3oBaHMs JIOTapH(YMIYECKUX BHIPAKEHHH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHE: UPPAIIMOHANBHBIC, TIOKa3aTeIbHbIE U JOrapu(pMUIESCKUE YPaBHEHUS, HAXOAUTH UX
peLIeHusI C TOMOIIBI0 PAaBHOCHIBHBIX IEPEXO0/I0B WIIN OCYIIECTBIISS TPOBEPKY KOPHEIH;

NPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE (GOPMYITBI IS TPeoOpa30BaHMsl TPHTOHOMETPUIECKUX BBIPAKCHUIA;

CBOOOIHO ONEpPHPOBATh IIOHATHEM: TPHTOHOMETPHUYECKOE YypaBHEHHE, NMPUMEHSITH HEOOXOTMMBIe (OPMYIBI IS
penIeHust OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHUX yPABHEHUIA;

MOJIETIMPOBATh PEAIbHBIC CUTYallul Ha SI3BIKE aJreOpbl, COCTABISATh BBHIPAKCHMUS, YPAaBHEHUS, HEPABCHCTBA 110 YCIOBUIO
331241, HCCIIeI0BAaTh TOCTPOCHHBIC MOJICIIH C UCTIOJIL30BAaHHUEM amIapaTa anreOpsbl.

DyHKUNH U TPpauKH:

CBOOOJTHO OTIEPUPOBATH MOHATHUAMHM: (DYHKIHS, CIIOCOOBI 3a1anusi (QyHKIUH, B3aUMHO OOpaTHBIE (DYHKIMH, KOMITO3UIIUS
(dhyHKIMHA, TpaduK QYHKINH, BHITOIHATE dIEMEHTapHbIe TpeoOpa3oBanus rpadukoB (yHKITHIA,

CBOOOJIHO OIEpHPOBATh MOHATUSAMHU: OOJACTh ONPENENCHUS M MHOXKECTBO 3HAUEHHMH (QYHKIMH, HYIH (QYHKIHH,
MPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: 4YETHBIE W HEYETHBIE (QYHKIMH, TepHoaundeckue (QYHKIHH, HPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMM, MaKCUMyMbl W MHUHUMYMbl (QyHKIMH, HauOolpllee W HaWMEHbIIee 3HaYeHHe (QYHKIUH Ha
MPOMEKYTKE;

CBOOOJIHO OIEPUPOBATh MOHATHIMHU: CTeTleHHast PYHKIMS C HATYpalbHBIM U IENbIM IOKa3areneM, rpaduk CTerneHHON
(YHKIMU C HaTypajJbHBIM W IeNbIM TIOKa3zareleM, rpaduK KOpHS N-oi cTeneHW Kak (YHKIHMKM OOpaTHOM CTENeHH C
HaTypaJbHBIM TIOKa3aTeleM;

ONEpPUPOBATh TMOHITHUSAMH: JIMHEWHAs, KBaJpaTW4Has W APOOHO-NMHEWHas (QYHKIWHW, BBITIOIHATE DIIEMEHTapHOE
WCCIIE/IOBAaHNE B TTOCTPOCHUE UX IPAPHUKOB;

CBOOOJIHO ONEpPUPOBATH TOHITUSMH: IOKa3aTeldbHAsh M Jorapudmudeckas (QYHKIUH, WX CBOWCTBA W TpaduKH,
WCTIONIB30BaTh WX TpaUKy JJIsl pelIeHNs ypaBHEeHU;

CBOOOJTHO ONIEPUPOBATH MOHATHUSIMH: TPUTOHOMETPHUECKAsI OKPY>KHOCTh, OINPEJIeNICHHEe TPUTOHOMETPUYECKUX (DYHKIINH
YHCIIOBOTO apTyMEHTa;

WCTIOJIB30BaTh Tpauku (YHKIUA ISl UCCIICAOBAHMS TPOILECCOB M 3aBUCHMOCTEH TpW pEIleHUH 33jJa4 U3 JIPYTUX
Y4eOHBIX MPEIMETOB U PEaANbHOW )KH3HH, BEIPAXKaTh (POpMyIaMu 3aBUCHMOCTH MEXJTy BETHUNHAMM,

Hauyana maTeMaTH4YeCKOro aHAJIU3A:

CBOOOJIHO OIEPHPOBATh IMOHITUSME: apuUpMeTHYecKass W TeoMeTpudeckas Iporpeccusi, OECKOHEYHO YOBIBAroOIas
reoMeTpruecKast Mporpeccusi, TMHEWHBIA U SKCIIOHEHITHATIBHBIN POCT, (popMyia CI0KHBIX POIIEHTOB, UIMETh TPE/ICTABICHHE O
KOHCTaHTE;

WCTIOJIB30BAaTh MPOTPECCHH JIJISl pEIICHHS PEaNbHBIX 33124 PUKIIaIHOTO XapaKTepa;



CBOOOJHO OMNEPUPOBATH HMOHATHUSAMH: MOCIEAOBATEIBHOCT, CIIOCOOBI 3aJaHusl TOCIEAOBATEILHOCTEH, MOHOTOHHbIE U
OrpaHUYEHHbIE MOCIEJ0BATENFHOCTH, TOHUMATh OCHOBBHI 3apOKICHHS MaTeMaTHYECKOro aHalHM3a Kak aHalu3a OECKOHEYHO
MabIX;

CBOOOJ/IHO ONIEpUPOBATh MOHATHSAMU: HETPEPHIBHBIC (YHKIIMU, TOYKH pa3pbiBa rpaduka (yHKIMH, aCUMITOTH rpaduka
}yHKuuy;

CBOOOJHO OTIEPHPOBATH MOHATHEM: (YHKIM, HEIIPEephIBHAS Ha OTpe3Ke, MPUMEHSITh CBOWCTBA HEMPEPBIBHBIX (HYHKLIUH
JUIsl peLIeHUs 3a/1a4;

CBOOOJIHO ONEPUPOBATH MOHITUSIMHU: TIEpBasi M BTopas MPOM3BOAHbIE (DYHKINH, KacaTelbHas K TpaQuKy QyHKIHIH;

BBIYUCIISITh MPOHU3BOAHBIE CYMMBI, MPOHM3BEICHHS, YAaCTHOTO M KOMIIO3MLIWHU JBYX (YHKUWH, 3HATh MPOU3BOJAHBIC
AJIEMEHTAPHBIX (DyHKITHIA,

HCTIONB30BaTh FEOMETPHUYECKUN 1 (PU3NIECKUN CMBICIT TPOM3BOJHOM I PeLIeHus 3a1ad.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHITUSIMHI: MHOXECTBO, OTIEpAIlH HaJl MHOXKECTBAMHU;

WCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar JUisl OMUCAHMs pealbHBIX NMPOLECCOB M SIBICHUN, NIPU PEIIEHUU
3a7a4 U3 Ipyrux y4yeOHBIX MPEIMETOB;

CBOOOJHO ONEPHPOBATH MOHATHSIMHU: OMNpEACTCHUE, TeopeMa, ypaBHEHHE-CIEICTBHE, CBOWCTBO MAaTEeMaTHUYECKOTO
00BEKTa, TOKAa3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHUS K HEPABEHCTBA.

K konmy oOyuenus B 11 kiaacce oOydaronIuiics MOIyYUT CIEAYIONINE MPEIMETHBIE PE3YIbTAThl IO OTJEIBHBIM TeMaM
pabodeii mporpaMmbl yaeOHOTO Kypca «Anredpa u Hadyajaa MaTeMaTHYECKOTO aHAIH3a:

Yuciaa 4 BbIYMCICHUS:

CBOOOJHO ONEPHPOBATh MOHATUAMU: HATYPaJIbHOE U LIEJ0€ YHUCIIO0, MHOXKECTBA HATYPAIBHBIX U LENbIX YUCEN, UCTOJIB30BATh
npu3Haky genumoctd nensix aucen, HOJ] 1 HOK HaTypanbHBIX 4rcern A penieHus 3a1ad, IPUMEHSTh alroput™ EBkimnna;

CBOOOJHO ONEPUPOBATH IOHATUEM OCTAaTKa IO MOMYJIIO, 3aIMChIBaTh HATYpajbHbIC YHCIA B PA3NUYHBIX MO3UIIMOHHBIX
CHUCTEMaxX CUHCIICHUS;

CBOOOJHO OIEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOMKECTBO KOMIUIEKCHBIX UHCEN, MPEICTABIATh KOMIUIEKCHBIE
quciaa B alreOpanueckoil M TPUTOHOMETPHUYECKOH (opMme, BBHINOIHATH apuU(pMETHUCCKHE ONEpald ¢ HUMH M H300pakaTb Ha
KOOPJIMHATHOW MJIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOIHO OIEPHPOBATh MOHATHUSAME: HppalMOHAIBHEIC, ITOKa3aTelNbHBIE M JIOTapU(PMHUYCCKAE HEpaBEHCTBA, HAXOOUTH HX
PELICHHUS C TOMOIIbIO PABHOCUIIBHBIX MIEPEX0JIOB;

OCYILECTBJISITH OTOOP KOPHEH NMPH PEIIEeHNH TPUTOHOMETPUYIECKOTO YPABHEHMUS,;

CBOOOJHO ONEPHPOBATH MOHSATHEM TPHUTOHOMETPHUECKOE HEPaBEHCTBO, NMPUMEHSATH HEOOXOAMMBIE (OPMYIBI ISl PELICHHUS
OCHOBHbBIX TUIIOB TPUTOHOMETPUICCKHUX HCPABCHCTB,

CBO60,Z[HO OICpUpPOBATh IMOHATUAMU: CUCTEMAa U COBOKYIHOCTH ypaBHCHI/Iﬁ U HCPABCHCTB, PAaBHOCWILHBLIC CHCTEMbI U
CHUCTEMBI-CIICICTBAS, HAaXONUTh PEHICHUS CHCTEMBI W COBOKYIIHOCTEH palMOHANBHBIX, HPPAIOHAJBHBIX, IOKA3aTENbHBIX U
JorapupMUIecKuX ypaBHEHUN 1 HEPABEHCTB;

peuiath panroOHAJIbHBIC, HWPPALMOHAJIIbHBIC, ITOKa3aTCIbHBIC, J'IOFapI/I(bMI/IquKI/IG U TPpUTOHOMCTPUYCCKUC YpPAaBHCHHUA U
HEPaBEHCTBA, COACPIKAIINE MOIYIIH U ITapaMeTPhI;

MIPUMEHATH IpahUUecKUe METOIBI ATl PELICHUS YpaBHEHUH U HEPaBEHCTB, a TAKKe 3a/1a4 C MapaMeTpaMu;

MOACIMPOBATL PCAJIbHBIC CUTYAllUU Ha A3BIKE anrerLI, COCTaBJIATH BBIPpAXKXCHUSA, YPAaBHCHHS, HCPABECHCTBA U UX CUCTEMBI 11O
YCIIOBHIO 33/Ia4M, WCCICAOBATH IIOCTPOSHHBIC MOZETH C WCIIOJIh30BAHWEM arlapara anreOpbl, HHTEPHIPETHPOBATh MONYyYCHHBINA
pe3ynbTar.

DYHKIHUU U TPaPUKH:

CTPOUTH IrpaKK KOMITIO3UITUH (PYHKIIUI ¢ TOMOIIBIO JIEMEHTAPHOTO UCCIIECIOBAHMS U CBOWCTB KOMITO3UITUH BYX (YHKIIUH;

CTPOUTH reoMeTpHUecKkre 00pa3sl ypaBHEHHH M HEPAaBEHCTB Ha KOOPIMHATHON IIJIOCKOCTH;

CcBOOOHO OIIEPHPOBATH MOHATHAME: TPAGHUKH TPUTOHOMETPUIECCKUX (DYHKITUH;

MPUMEHATH (PYHKIMHU TSI MOJCTTMPOBAHISI U HCCIICAOBAHUS PEATbHBIX TIPOIIECCOB.

Hayana MaTeMaTH4eCKOI0 aHAIHU3a:

WCTIONIb30BATh MMPOU3BOIHYIO IS HCCIEAOBaHUS (DYHKIIMU Ha MOHOTOHHOCTH M 9KCTPEMYMBI;

HaXoJWTh HanOoJbIlIee U HaNMEHbIIee 3HaUeHHsI (PYHKIIMKM HEMPEPBIBHOM HAa OTPE3KE;

HCIOJB30BATh TMPOM3BOAHYIO [UIA HAXOXJICHUA HAWJIYYHICTO PpCeIICHUA B MPUKIAJHBIX, B TOM YHUCJIC COLHUAJIbHO-
9KOHOMHHYECKHX, 33/1a4ax, IS ONPEeAeIeHHs CKOPOCTH M YCKOPEHHS IPoIiecca, 3aJaHHOTo (POPMYIIOH HITH TpaduKoM;

CBOOOJ/IHO OIEPUPOBATH MOHATHAMHU: TEPBOOOpA3HAasi, ONMpPENeIEHHBIH WHTETpal, HaXOAWTh MEPBOOOPa3HBIC 3JIEMEHTAPHBIX
(GYHKIHIA 1 BBIYUCIATH HHTErpal 1o Gopmyne HeroTona-JleiiOnmIa;

HaXONTh IUIOIMIAAN TUIOCKUX (UI'Yp U OOBEMBI TEN C TOMOIIIBIO HHTETpaa;

HUMETh IPEICTABICHNE O MaTEMaTHYECKOM MOJICITUPOBAHIH Ha IIpUMepe cocTaBiieHHs An(pepeHINaIBHBIX YPAaBHEHHH;

pemiath IpPUKJIAAHBIE 33Jadyd, B TOM YHCIE COLHAITGHO-DKOHOMHUYECKOTO M (U3MYECKOrO XapakTepa, CpeICTBaMH
MaTeMaTHYeCKOro aHaJIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB U

KoHTpoJbHbIe
n/n TeM MPOrpaMMbl Bceero

padoThI

MHOXeCTBO JeHCTBUTEIBHBIX

ypcesn. MHOrOWIEHEI.

1 PaunonansHbie ypaBHEHHS U 24 2
HepaBeHCTBa. CUCTEMBI

JINHEMHBIX YPaBHEHUHN

OyHKIIUU U TpaQUKH.

2 Crenennas GyHKIIUS C TETBIM 12 1
IIOKa3aTelieM

Apudmernueckuii KOpeHb N-0it

3 crenenu. MppanuoHaabHbIe 15 1
ypaBHCHHSI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

[TokazarenbHast QyHKITHSL. 10 1
[TokasarenbHble ypaBHEHUS

Jlorapudgmuueckast QyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS

Tpuronomerpuyeckue
BBIPXKEHUS U YPABHEHUS

22 1

TlocnenoBaTenbHOCTH U
MPOrpeccuun

HenpepriBable QyHKIIUY. 20 1
[IpousBoHas

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3aIMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 136 1




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IVTIAHUPOBAHMUME 10 KJIACC

Koauuecr
50 YACOB Jara usy4enus
Ne
Tema ypokos
n/n BCEr
o / JIAH dakr
1 MHOXECTBO, OIl€pallii HaJl MHOXKECTBaMHU M UX CBOMCTBA 1
P 01.09.2023
2 narpaMmel Ditiiepa-Benna 1
Jlutarp P 02.09.2023
[IpuMeHeHne TeopEeTHKO-MHOKECTBEHHOTO armapara Jjist
3 1
perieHus 3anaqy 02.09.2023
4 Panmonansubie uncia. OOBIKHOBEHHBIC U ICCATUYHBIE IPOOH, 1
MPOIEHTHI, 0ECKOHEUHBIE IEPHUOJHUUECKUE TPOOH 04.09.2023
5 Bxonnag xoHTpoabHas padora 1 1
P P 06.09.2023
[Ipumenenue nqpoOeii U IPOLEHTOB JUIsl PeISHUS TPUKIIATHBIX
6 1
3aa4 09.09.2023
[Ipumenenue npoOeii U IPOLEHTOB JUIsl PeIISHUS TPUKIIATHBIX
7 1
3a1ay 09.09.2023
8 Apudmernyeckue orepamnuy ¢ JeUCTBUTEILHBIMU YHCIIAMUA 1
pud pauuu ¢ 1 11.09.2023
9 JleficTBUTEIbHBIC YKClia. ParinoHanbHbIe U HPPALIMOHATILHBIE 1
quciia 13.09.2023
10 Moaynb A€CTBUTEIBHOIO YHCIIa U €r0 CBOMCTBA 1
16.09.2023
11 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABHUIIA OKPYTIICHHS, TPUKHIKA 1
U OLIEHKAa pe3yJibTaTa BhIYUCIICHUN 16.09.2023
12 OCHOBHBIE METOBI PEUICHUS IIENbIX U IPOOHO-PAIITOHATILHBIX 1
YPaBHEHUH U HEPABEHCTB 18.09.2023
13 OCHOBHBIE METOBI PEIICHUS TIEIIBIX U JIPOOHO-PAITUOHATIEHBIX 1
YPaBHEHUH U HEPABEHCTB 20.09.2023
14 OCHOBHBIE METOBI PEIICHUS TICIIBIX U JIPOOHO-PAITIOHATHLHBIX 1
yYpaBHEHHI U HEPABEHCTB 23.09.2023
15 MHorouieHsl OT OAHON NEPEMEHHOM. [[eneHne MHOTOUYIeHa Ha 1
MHOT'O4JIeH ¢ ocTaTkoM. Teopema be3y 23.09.2023
16 MHuorouseHsl ¢ neabiMu K03 dumuenramu. Teopema Buera 1
i bun P 25.09.2023
17 ApudmeTnueckuii KOpeHL HATYpaJILHOU CTEIIEHU U €TI0 CBOHMCTBA 1
puc p P 27.09.2023
18 Apubdmernyeckuil KOpeHb HATYPAILHOU CTEIIEHN U €0 CBOMCTBA 1
puc P P 30.09.2023
19 CreleHs ¢ paoHaJIbLHBIM [TOKA3aTeNIEM 1 €€ CBOICTBa 1
patt 30.09.2023
20 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

02.10.2023
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Pemrenne cucreM TUHEHHBIX YpaBHEHUN

04.10.2023
22 P i i
eIlIeHHE CUCTEM JINHEHHBIX ypaBHEHUN 07.10.2023
Marpuiia cucTeMbl JUHEHHBIX ypaBHeHUH. OnpeneauTens
23 2x2 i i ;
MaTpULbI , €0 T€OMETPUUYECKHI CMBICI U CBOMCTBA; 07.10.2023
BBIUUCIICHUE €r0 3HAUCHUs
[TpuMeHeHHe onpenenuTeNs Al PEIeHUs] CUCTEMBI JIMHEHHBIX
24 .
ypaBHEHUM 09.10.2023
Pemienue npukiagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI TMHEHHBIX
25 .
YpaBHEHUM 11.10.2023
Pemienue npuknagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI TMHEHHBIX
26 .
ypaBHEHUH 14.10.2023
Kontponbnas padota: "PanronanbHbie ypaBHEHHS U
27 . o
HepaBeHCTBA. CHCTEMBI JIMHENHBIX YPABHEHUM 14.10.2023
28 @Oynkius, cnocoOsl 3aganus GyHKud. BzanmMHo oOpaTHbIE
¢byukun. Komnosunus ¢pyHxuit 16.10.2023
I'paduk Gyaknmm. DnemMeHTapHBIC TPeOOpa3oBaHus rpauKoB
29 .
byHKIUH 18.10.2023
30 OO6nacth ornpeeneHuss 1 MHOXKECTBO 3HaueHui pyHkuu. Hynu
¢bynkun. [IpoMexyTKH 3HAK MOCTOSHCTBA 21.10.2023
Yérapie 1 HeuéTHbIe pyHKIMU. [leproanueckue QyHKIHM.
31
[IpoMexyTKH MOHOTOHHOCTU (PYHKIIUU 21.10.2023
39 MaxkcumyMbl 1 MUHUMYMBI (hyHKIHA. Hanbombinee u
HauMeHbIlIee 3HaYeHNe PYHKLIHUN Ha IPOMEKYTKE 23.10.2023
33 Jluneit OHO- 7
MHEeMHas1, KBaJipaTUYHast U ApoOHO-IHHEHHAs QyHKIINU 95.10.2023
34 DneMeHTapHOe MCCIIeIOBaHNE M MTOCTPOSHHE IPaUKOB ITHUX
byHKIUH 06.11.2023
35 DneMeHTapHOe Hcciel0BaHue U MOCTPOeHHE rpauKOB 3TUX
byHKIUH 08.11.2023
36 C .b H
TEMeHb C LIeJbIM MokazateneM. bunom HelotoHna 11.11.2023
37 C .b H
TETIeHb C IeJIBIM 1oKkasateneM. buaom Hetorona 11.11.2023
CrenenHast GyHKLUS C HATYpaJIbHBIM U LIENbIM MToKa3aTenem. Eé
38 .
CBOICTBa U TpaduK 13.11.2023
39 Konrtponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpacduk" 15.11.2023
ITpeoOpa3oBaHus UNCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHN
40
1 KOpHU 18.11.2023
[TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUHN, COIEPIKAIINX CTETICHA
41
1 KOpHU 18.11.2023
42 [TpeoOpa3oBaHus UNCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHN




U KOpHH

20.11.2023

Wppanmonansublie ypaBHeHH. OCHOBHbBIE METOBI PELICHUS

43
HUPPAIMOHATILHBIX YPaBHEHUM 22.11.2023
44 Wppatmonansublie ypaBHeHH. OCHOBHbBIE METO/BI PELICHUS
HUPPAIMOHATILHBIX YPaBHEHUN 25.11.2023
45 HppaunonansHbie ypaBHeHUSI. OCHOBHBIE METOABI PEIICHUS
UPPaLMOHATIBHBIX YpaBHEHUI 25.11.2023
46 PaBHOCHIIBHBIE TIEpEXObl B PELICHUN UPPALIMOHAIBHBIX
ypaBHEHUH 27.11.2023
47 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH HUPPALIOHATBHBIX
ypaBHEHUM 29.11.2023
48 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH HPPALIHOHATBHBIX
YpaBHEHUI 02.12.2023
49 PaBHOCHIIBHBIE TIEpEXObl B PEHICHUH HPPALIMOHAIBHBIX
ypaBHEHHI 02.12.2023
50 CoiicTBa U rpaduk KOpHS N-0i CTENEHN KaK (QyHKIUN
0oOpaTHOM CTETEeHU C HAaTypaJbHBIM MTOKa3aTeIeM 04.12.2023
51 CaoiicTBa U rpaduk KOpHS N-0if CTENEeHN KaK (QyHKIIUN
00OpaTHOM CTEIEeH! C HATypaJbHBIM MTOKA3aTeIeM 06.12.2023
59 KonTponbnas pabota: "CBoiicTBa u rpaduk KOpHsI N-Oi CTETICHH.
WppanmonanbHble ypaBHeHUA" 09.12.2023
53 I1 & CBOIA
okazatenbHast pyHKIHA, e€ cBOWCTBa U TpaduK 09.12.2023
54 41 i
CIOJIb30BaHue rpaduka GyHKIUH 1715 peUIeHUs] ypaBHEHUN 11.12.2023
" .
55 CIOJIb30BaHue rpaduka GyHKIUH 1715 peUIeHHs] ypaBHEHUN 13.12.2023
56 IToka3zarenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS
IIOKAa3aTeIbHBIX YPABHEHUN 16.12.2023
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS
57 .
IIOKA3aTeIbHBIX YPABHEHUN 16.12.2023
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS
58 .
MOKa3aTeIbHBIX YPAaBHEHHI 18.12.2023
59 i
CucteMsbl oKa3aTeNbHbIX YPAaBHEHUI U HEPABEHCTB 90.12.2023
60 CucTeMsbl MoKa3aTeNbHBIX YPAaBHEHHI U HEPABEHCTB 93122023
61 KonTponbnas padora: "[lokazarenbHast QyHKINS.
[TokazaTenpHBIC YpaBHEHUS" 23.12.2023
62 JI . CBoif
orapudm yucna. CoiicTBa Jiorapupma 95.12.2023
63 JI . i
orapu¢m uucna. CoiicTBa jorapudpma 97 12.2023
64 Jlorapudm uncna. CBoiicTBa morapupma




08.01.2024

65 JlecsTHUHBIC U HATYpaJIbHBIC JTOTaPU(PMBI 10.01.2024
66 JlecsaTHUHBIC U HATYpaAJIbHBIC JTOTAPU(PMBI 13.01.2024
67 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIUX JTOTapHPMBI 13.01.2024
68 [IpeobOpazoBanue BeIpaXEeHUMH, COIEPKAIINX JTOTapU(MBbI 15.01.2024
69 [IpeobOpazoBanue BeIpaXKEHUH, COIEPKAIIMUX JOTaprPMbI 17.01.2024
7 o
0 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 90.01.2024
71 Jlorapudmudeckas ¢pyHkums, €€ cBOWCTBa U rpaduk 90.01.2024
72 Hcnons3oBanue rpaduka GyHKUINU AJI pelIeHUs] ypaBHEHU I 99 01.2024
73 Hcnonp3oBanue rpaduka GyHKIUA IS pEeHICHUS] ypaBHEHUH 94.01.2024
Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIC METO/IBI PEIICHUS
74 .
norapu(MUUECKUX ypaBHEHUI 27.01.2024
75 Jlorapudmuueckue ypaBHeHUs 1 HepaBeHCTBa. OCHOBHBIC
METO/IbI pelIeHuUs Jorapu(PMUUECKUX YpaBHEHH U HEPABEHCTB 27.01.2024
76 Jlorapudmuueckue ypaBHeHUs 1 HepaBeHCTBa. OCHOBHBIE
METO/Ibl pelIeHNUs Jorapu(pMUUECKUX YPaBHEHUI U HEPABEHCTB 29.01.2024
PaBHOCHIIBHBIE TTEPEX0/Ibl B pEIIEHUH JIOrapu(pMUUECKUX
77 -
YpaBHEHHI 31.01.2024
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH JIOTapUPMUUECKUX
78 -
YpaBHEHHI 03.02.2024
Kontponbnas padota: "Jlorapudpmudeckas GyHKIIHS.
79
Jlorapudmudeckue ypaBHEHUS M HEpaBeHCTBA" 03.02.2024
80 CuHyC, KOCUHYC, TAHTCHC M KOTAHTCHC YUCIIOBOTO apryMeHTa 05.02.2024
81
Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC YMCIIOBOTO apryMeHTa 07.02.2024
2 A
8 PKCUHYC, apKKOCHHYC U apKTaHTE€HC YMCIIOBOTO apryMEeHTa 10.02.2024
A
83 PKCUHYC, apKKOCHHYC U apKTaHTE€HC YMCIIOBOTO apryMeHTa 10.02.2024
TpuroHomerpudeckas OKpy>KHOCTb, OIIpe/Ie/ICHHE
84 .
TPUTOHOMETPHUYECKUX (DYHKIMN YUCIOBOTO apryMeHTa 12.02.2024
TpuroHoMmeTpudeckast OKpyKHOCTb, OIIpeIeSICHIE
85 .
TPUTOHOMETPUYECKHUX (YHKIIMI YHCIOBOIrO apryMeHTa 14.02.2024
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI

17.02.2024




87

OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI

17.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 19.02.2024
89 O
CHOBHBIEC TPUTOHOMETPUYECKUE (HOPMYIIBI 91.02.2024
n .
90 peobpa3zoBaHKue TPUTOHOMETPUUYECKUX BBIPAKCHUN 94.02.2024
1 I1 i
9 peobpa3zoBaHUe TPUTOHOMETPUUYECKUX BBIPAKCHUN 94.02.2024
92 [Tpeo6 7
peoOpa3oBaHKe TPUTOHOMETPHUYECKHUX BBIPAKECHHUN 96.02.2024
n o
93 peobpa3zoBaHKUe TPUTOHOMETPUUYECKUX BBIPAKCHHUN 98.02.2024
94 P i
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 02.03.2024
95 P i
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 02.03.2024
p .
96 eIIeHNE TPUTOHOMETPUYECKIX YpaBHEHUH 04.03.2024
97 P i
elICHNEe TPUTOHOMETPHYECKUX YPaBHEHUH 06.03.2024
98 P i
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 09.03.2024
99 P 7
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHEHUI 09.03.2024
100 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI
11.03.2024
101 KontponsHas pabora: "TpuroHOMeTpHYeCKHE BRIPAKEHHS U
TPUTOHOMETPUYECKHE ypaBHEHNA" 13.03.2024
102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCJIEI0BATENBEHOCTEH.
Metoa MaTeMaTHYECKON MHIYKIIUU 16.03.2024
103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEA0BATENFHOCTH. VicTOpHs
aHaJin3a 0ECKOHEUYHO MaJIbIX 16.03.2024
104 A
pudmeTHyeckas mporpeccust 18.03.2024
105 T
eoMeTpUYecKasi MPorpeccust 90.03.2024
1 b
06 €CKOHEYHO YOBIBAIOIIAs TEOMETPUUYECKAs TIPOTPECCHS 01.04.2024
107 i i
CymMma 6eckoHeuHO yOBIBAOIIEH reOMeTPpUUECKOM POrpeccuu 03.04.2024
JInHENHbIN 1 SKCIOHEHIUANIBHBIN pocT. Yncno e. @opmyia
108
CJIOXHBIX MPOLIEHTOB 06.04.2024
109 JInHelHbIN 1 SKCITOHEHITMANBHBIN pocT. Yucno e. opmyna




CJIOKHBIX ITPOILICHTOB

06.04.2024

Hcnonb30BaHre MpOrpeccuu AJsl pelieHus pealbHbIX 3a/1a4

110

MIPUKJIATHOTO XapaKTepa 08.04.2024
111 KonTponbnas pabota: "[locrnenoBareabHOCTH U MPOTPECCUH 10.04.2024
112 HenpepsiBHbIC (DYHKIIMN U MX CBOWCTBA 13.04.2024
113 Touka pa3pbsiBa. ACUMNOTOTHI TPaQUKOB (YHKITHIA 13.04.2024
114 CaoiicTBa yHKIIMN HETIPEPHIBHBIX HA OTPE3KE 15.04.2024
115 CaoiicTBa yHKIIUN HETIPEPHIBHBIX HA OTPE3KE 17.04.2024
116 Meroa MHTEPBAJIOB VISl PELICHUS] HEPABEHCTB 20.04.2024
117 MeToa MHTEPBAJIOB TSl pELICHUs HEPABEHCTB 90.04.2024
118 MeToa MHTEPBAJIOB TSl pELICHUS HEPABEHCTB 99 04.2024
119 [TpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKINHN ISl PEILICHHS

3ama4 24.04.2024
120 [IpuMeHeHMe CBOWCTB HENIPEPBIBHBIX (YHKLUHN [T peLLICHUS

3a;ay 27.04.2024
121 I1

epBasi M BTOpasi MPOU3BOTHBIC PYHKITUU 97 04.2024

122 Onpenenenre, reOMETPUUYECKHI CMBICI TPOU3BOIHOM 99.04.2024
123 Onpenenenue, pU3HMUECKUil CMBICT TPOU3BOAHOM 04.05.2024
124 VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU 04.05.2024
125 VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU 06.05.2024
126 ITpon3BoiHBIE BNIEMEHTAPHBIX (HYHKLINH 08.05.2024
127 [Ipou3BoiHBIE AIEMEHTAPHBIX (PYHKINN 13.05.2024
128 [Tpon3BomHAs CYMMBI, TPOU3BECHHS, YACTHOTO M KOMIIO3HITUT

byHKIUH 15.05.2024
129 [Tpon3BoiHAs CyMMBI, IPOU3BEICHHS, YACTHOTO U KOMIIO3ULIUU

byHKIUH 18.05.2024
130 [Tpon3BomHAsT CYMMBI, TPOU3BEICHHS, YACTHOTO H KOMIIO3HUITUU

byHKIUH 18.05.2024
131 Kontponbnas padota: "[IponsBognas”

20.05.2024
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[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:

"VpaBuenus" 22.05.2024
133 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMAaTH3alKsl 3HaHU: "D yHKITUN 1 95.05.2024
134 Hrorosast koHTpoIbHAs paboTa 1 95.05.2024
135 HroroBast koHTpoOIbHAS paboTa 1 95.05.2024
136 [ToBTOpeHMEe, 06001IeHNE, CHCTEMATH3alUsl 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHOM
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOPMYION UITN
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie IeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HotoTona-JleliOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

ypaBHEHUU




[Tpumeps! pemenuii quddepeHraIbLHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHOMeTpUYECKHX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peHICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MOKa3aTeIbHbIE U JOrapuPMHUIECKIE
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepanuu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHsie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a1a4 B IeJIbIX YUCcIax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cuctema 1 COBOKYITHOCTh YpaBHEHHIH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe cHCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yIbTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS TTOTYy4YECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 060061IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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