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VYuebublii Kypc «Anredpa u Hayajla MaTeMaTHYECKOTO aHAlM3a» SBISETCS OJHUM M3 Haubojee
3HAUUMBIX B TIpOrpaMMe CpeaHero oOmero o0pa3oBaHHs, IOCKOJBbKY, C OJHOH CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y IS M3YYEHHUS] BCEX €CTECTBEHHO-HAayYHBIX KYPCOB, a C IpYToii
CTOpPOHBI, (POpMUPYET JOTHUECKOE U a0CTPAKTHOE MBIIUICHHE O00ydJaloIMUXCcs Ha YPOBHE, HEOOXOIUMOM
U1 OCBOSHHSI HH(POPMATHKH, OOIECTBO3HAHUS, HICTOPUH, CJIOBECHOCTH M IPYTUX AUCHUILINH. B pamkax
JaHHOTO y4eOHOro Kypca oOydaromluecs OBJIAJICBAIOT YHHBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH,
KOoTOpas (hOpMyIHpPYyeT CBOU AOCTHIKEHHS B MaTeMaTHIeCKOi (hopme.

VYueOHsIii Kypc ainreOpsl M Hayajal MaTeMaTHYECKOr0 aHaIN3a 3aKJIa(bIBaeT OCHOBY /ISl YCIIEIITHOTO
OBNIAJICHUS 3aKOHAaMU (PHU3MKH, XUMHUHU, OHOJOTHUH, TOHMMAHUS OCHOBHBIX TEHACHIUH pa3BUTHA
HSKOHOMUKH M OOIIECTBEHHOW >KHU3HH, IO3BOJISET OPUCHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIONB30BaTh MX /IS JajbHElInero oOpa3oBaHUS U B
MOBCETHEBHOM KM3HM. B TO ke BpeMms oOBiajeHHE aOCTPAaKTHBIMH ¥ JIOTHYECKH CTPOTUMH
KOHCTPYKLHUSAMHU anreOpbl 1 MaTeMaTHYECKOTO aHajlh3a Pa3BHUBAECT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HMCTHHHOCTb, JIOKa3bIBaTh YTBEPXKIACHUS C MOMOLIbIO HMHIYKIUH U PaCCYyKIAaTh
JEeTyKTUBHO, UCIOJB30BaTh 0000IIEHNE U KOHKPETU3ALUIO, a0CTparnpoBaHle U aHaJoOTHIO, (popMupyer
KpPEaTHBHOE U KPUTHYECKOE MBIIIJICHUE.

B xone u3yuenus yueOHOro Kypca «Anredpa U Hauauia MaTeMaTHYeCKOTO aHalN3ay» 00ydarouirecs
MOJTYYalOT HOBBIM ONBIT PELICHUS MPUKIAJHBIX 33]a4, CAMOCTOSTEIFHOTO MOCTPOCHUSI MaTEMaTHYECKUX
MOJIEJIEH peANbHBIX CHUTYallud, WHTEPIPETAlUN IOJyYECHHBIX PEIICHH, 3HAKOMSTCS C MpHUMEpaMu
MaTeMaTH4eCKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE M UCKYCCTBE, C BBIIAIOIIUMHUCS MaTEMAaTHIECKUMU
OTKPBITUSIMHU U UX aBTOPAMHU.

VYuebHblil Kypc o0ajaeT 3HaAUYUTEIbHBIM BOCIIUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIM peanusyercs
KaK Yepe3 y4eOHBII MaTepuall, COoCOOCTBYIOMUI (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U
yepe3 crnenn(uKy y4eOHOH NesITeNbHOCTH, TpeOyromed NpoJoDKUTEIbHON KOHLEHTPAM BHUMAaHUS,
CaMOCTOSITENTLHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTY4YE€HHBIN pe3ylbTarT.

B ocHoBe wmeromukum oOy4deHus anreOpe M HadyajgaM MaTEMaTHUECKOrO aHaju3a JICKHT
JeSITeTbHOCTHBIN MPUHIUT 00ydeHUsI.

B crpykrype yuyeOHOro kypca «AnreOpa M Hayajla MaTE€MaTHYECKOTO aHaJIM3a» BBIJCIICHBI
CIIEAYIOIINE COAEPIKATEIIbHO-METONYECKUe TUHUU: «Yucna u BbraucieHus», «OyHKmun u rpaduxmy,
«YpaBHEeHUs M HepaBeHCTBa», «Hauana maTemarmueckoro anaiausza», «MHOXecTBa U JIOrHKa». Bce
OCHOBHBIE COJIEP)KATEIIbHO-METOJMUECKUE JIMHUM HM3yJaroTCs Ha MPOTSHDKEHUH JIBYX JIeT OOydeHHUs Ha
YPOBHE CpeJHero oouiero oopa3oBaHus, €CTECTBEHHO JOMOJIHAA APYT ApYyra U MOCTENEHHO HACHIIIAsICh
HOBBIMH TeMaMH W pasfenamu. JlaHHBIH y4eOHBI Kypc SIBISETCS HWHTETPATHBHBIM, ITOCKOJBKY
o0beauHseT B cebe coJepKaHWe HECKOJbKMX MaTeMaTHYeCKMX JUCHMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHSI, MATEMaTHUECKUI aHaIN3, TEOPHsS MHOXKECTB, MaTeMaTH4YecKas JIoruka u npyrue. [lo
Mepe TOro Kak oOyyaroIiuecs OBJa/eBalOT BCE Oojiee MIMPOKUM MaTEeMAaTHYECKUM ammapaTtoM, y HHUX
MOCJIeIOBaTeNbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb
peanbHON CUTYyalluu, MPUMEHATh 3HAHUS, MOJIyYE€HHbIE NMPH HW3YYEHUH Y4eOHOTO Kypca, sl pelieHus
CaMOCTOSITENTFHO C(OPMYITHMPOBAHHON MaTEMaTHIECKOH 3a/1auH, a 3aTeM HHTEPIIPETHPOBATH CBOM OTBET.

ConepxatenbHo-MeToAMYeCcKas JHHUA «Uuciaa M BBIYUCIEHHs» 3aBeplaeT (HOpMHUpOBaHHE
HaBBIKOB HCITOJIb30BaHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE ObLI0 HAYaTO HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanus. Ha ypoBHe cpenHero obuiero o0pa3oBaHusi 0co60e BHUMaHHUE yJenseTcs: (POpMUPOBAHHIO
HABBIKOB PAIMOHATBHBIX BBIUYUCICHHUH, BKIIOYAIOIINX B CE€0s MCIIOIB30BAHKUE PA3IMYHBIX (DOPM 3aIUCH
quciaa, yMEHHE JeNnaTh MPHUKHUJIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCIEHUS, OLICHMBATh YHCIIOBbIE
BBIpOXEHUS, pabOTaTh C MAaTEeMAaTHYECKMMH KOHCTAHTAMH. 3HAKOMBIE OOYYaIOIIMMCS MHOMKECTBA
HATypaJbHbIX, IENbIX, PALMOHATIBHBIX U JICHCTBUTENBHBIX YHCEN JONOJHSIOTCS MHOMXECTBOM
KOMIUIEKCHBIX YHCeNl. B KaXIOM #3 OJTHX MHOXECTB pPAacCMATPUBAIOTCS CBONCTBEHHBIE €My
cnienn(puyeckue 3a1a4u U Olepaliu: JeJIeHre Halello, OlepUPOBaHUE OCTATKaMH Ha MHOXKECTBE IIEJIBIX
qrcen, 0coOble CBOWMCTBA PAIMOHAIBHBIX M UPPAMOHAIBHBIX YHCEN, apu(METHUECKUE OIEepalvd, a
TaKXKe M3BJIEUCHUE KOpHS HATypaJbHOW CTENEeHW Ha MHOXKECTBE KOMIUIEKCHBIX uucen. bmaromaps
MOCJIEIOBATEIFHOMY PAaCIIUPEHUI0 KPYra HCIOJIB3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSMH HX
NPUMEHEHHMS [T pellieHHs] pa3IMYHbIX 3a/1a4 (popMupyercs MpecTaBIeHHe O €IMHCTBE MaTeMAaTUKU KaK
HAayKd U e€ PO B TOCTPOSHHH MOJIENIEH pPEaNbHOTO MHpa, IIMPOKO HCIONB3YIOTCS 0000IIeHne |
KOHKpETH3aIusl.




Jluaust «YpaBHEHHsI ¥ HEPABEHCTBA» PEAM3yeTCs Ha MPOTSHKCHHH BCETO OOY4YEHHUS Ha YPOBHE
cpeaHero ooiero oopazoBaHus, MOCKOJIBKY B KaKIoM paszeie [IporpaMMbl mperycMOTpPEHO pellieHne
COOTBETCTBYIOIIUX 3aJa4. B pe3ynbrare o0ydaroniuecsi OBIaAEBaIOT PAa3IMYHBIMA METOJAAMH PEIlCHUS
palMoOHATbHBIX, HMpPPAMOHANIbHBIX, IOKa3aTeNbHBIX, JOrapu@MUUECKUX U TPUTOHOMETPUUYECKUX
YpPaBHEHUI, HEPABEHCTB M CUCTEM, a TAKXKE€ 3a7ady, COJepxamux napaMmerpbl. [lonydeHHblEe ymeHUs
HIMPOKO HCIONB3YIOTCA TPU HCCIEAOBAHUUM (YHKIUN C TMOMOIIBIO MPOU3BOIHON, MpH pelIeHUU
MPUKJIAHBIX 337a4 U 33]a4 Ha HAXO0XJICHWE HAUOONBIINX M HAaUMEHBIINX 3HadeHW (QyHKuuu. JlanHas
coliep>KaTelibHasg JIMHUSA BKIIOYaeT B cels Takke (OpPMUPOBAHHE YMEHHUU BBINIOJHATH PACUYETHI IO
dbopMynaM, IpeoOpa3oBaHUs PAIMOHATLHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUIECKUX BBIPAKCHUH, a
TaK)Ke BBIPAXEHHH, coaepKalux cTerneHu u sorapudmel. brarogaps u3ydeHHIO anredpanvyeckoro
MaTepuaga TPOUCXOAWT JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO ¥ aOCTPAKTHOTO MBIIMUICHUS
oOyuaromuxcsi, GOPMUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYKIEHUI, pabOThI C CUMBOJIBHBIMHU (hOpMaMu,
MIPEJICTaBJICHMS 3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BUJIC PaBEHCTB U HEPABCHCTB. ANreOpa mpejiaraet
3¢ (deKTUBHBIE MHCTPYMEHTHI JJI PEUICHHS MPaKTUYECKHX M eCTECTBEHHO-HAyYHBIX 3aJad, HarJIHO
JEMOHCTPUPYET CBOU BO3MOYKHOCTHU KaK SI3bIKa HAYKU.

CopepxarenbHo-MeToAMYeCcKasi MUHUSA «DYHKIMHU U TpadUKU» TECHO MEperieTaeTcs ¢ JPYruMHU
JUHUSAMH Y9e0HOTO Kypca, TMOCKOJbKY B KaKOM-TO CMBICIE 3aHaéT TOCICIOBATEILHOCTh H3YUYCHHS
Matepuaia. M3ydyeHue CTENeHHOH, MOoKa3aTeNbHON, JorapupMUUecKoil u TPUTOHOMETPUUECKHX
(GYHKIUH, UX CBOMCTB M rpaMKOB, UCIOIb30BaHUE (QYHKIUH /I PEIICHUS 3a7ad U3 JPYrUX YIeOHBIX
MIPEAMETOB U PEalbHOM JKU3HU TECHO CBSI3aHO KAaK C MAaTEMATHMYECKUM aHAIM30M, TaK U C pEUICHUEM
ypaBHEHUU U HepaBeHCTB. [Ipu »ToM GoJblioe BHUMaHHE yenseTcs GOpMUPOBAHUIO YMEHUS BBIPAXKaTh
dbopMynaMy 3aBUCUMOCTH MEXAY pPa3JIUYHBIMU BEIWYMHAMM, HCCIENOBaTh MONy4YeHHbIe (DyHKIUU,
CTpouTh uX Tpaduku. Marepuan 3TOH COAEpPNKATEIHHOW JIMHUM HAIEJIEH Ha pa3BUTHE YMEHUU U
HABBIKOB, MO3BOJIAIOIIMX BBIpAXaTh 3aBUCHUMOCTH MEXAYy BEITUYMHAMU B pa3indHOi (dopme:
AHATUTUICCKOM, rpaduaeckoit u ciioBecHOU. Ero m3yueHne crnocoOCTBYET pa3BUTHIO AJITOPUTMHIECKOTO
MBIIIJICHHS], CIOCOOHOCTU K 0000IIEHUIO U KOHKPETU3AIUU, UCTIOJIb30BAHUIO aHAIOTUH.

ConepxxarenpHas JuHHS «Havama wMaTeMaTHYeCKOTO aHalv3a» TO3BOJISIET CYIIECTBEHHO
pacIMpuTh KPYr Kak MaTeMaTHYeCKHUX, TaK M MPHUKIAJHBIX 33/1a4, JOCTYIMHBIX 00y4JaroIMMCs, TaK KaK y
HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH TPadUKU CIOXKHBIX (PYHKIIMHA, OMPEACIATh WX HAUOONBIIHE U
HAaUMEHBIINE 3HAYCHUs, BHIYUCIATH IUIOmanu Guryp u oObEMBI Tel, HAXOAUTh CKOPOCTU U YCKOPEHUs
npoueccoB. JlaHHas conep)KaTelabHas JIMHUAA ~ OTKPBIBAET HOBBIE BO3MOYKHOCTH  MOCTPOEHHUS
MAaTeMaTUYECKUX MOJEIEN pEabHBIX CHUTYyalMi, MO3BOJSAECT HAXOAUTh HAWIy4Ilee pELICHUE B
MPUKIATHBIX, B TOM YHCJIE COIMAIHHO-DKOHOMHUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOT0 aHaiu3a CHOCOOCTBYET PAa3BUTHUIO a0CTPaKTHOro, (HOpMambHO-TOTHYECKOTO H
KpEaTUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUN Pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKU B
HayKe, TEXHUKe U UcKyccTBe. OOydJaronmecs y3HAIOT O BBIIAIOIIUXCS pe3yabTaTax, MOJYYEHHBIX B X0/
Pa3BUTHUSI MaTEMAaTHUKH KaK HaAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKasT JHHUS «MHOXECTBAa M JIOTHKa» BKIIOYAeT B ce0s DIIEMEHTHI
TEOPUH MHOXKECTB UM MaTEMAaTHYECKOM JIOTMKH. TeOpeTUKO-MHOXKECTBEHHBIE MPEIACTABICHUS
MPOHU3BIBAIOT BECh KypC NIKOIBHOM MaTeMaTHUKW M TpeAsiaraloT HauOoliee YHUBEPCATbHBIN S3BIK,
00BETMHAIONINI BCE pa3/iesibl MAaTEMATUKH U €€ MPUJIOKEHUM, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATHUYECKUE
JUCIUIUTMHBL U UX TPUIOKEHUs B enuHoe 1enoe. [1oaToMy BakHO AaTh BO3MOXKHOCTH O0YYaroieMycs
MOHUMaTh TEOPETUKO-MHOKECTBEHHBI SA3bIK COBPEMEHHOM MAaTEMATHKH W HCMOJIb30BaTh €ro s
BBIP@KEHHSI CBOMX MbICIEN. [[pyruM Ba)KHbIM NPU3HAKOM MATEMATHUKH KAaK HAYKH CIEAYET MPU3HATH
CBONCTBEHHYIO €H CTpOTOCTh OOOCHOBAaHWUW W CJIEIOBAHHE OMNPENCIEHHBIM MpaBWIaM TOCTPOCHUS
JI0KA3aTeNbCTB. 3HAKOMCTBO C DJJEMEHTAMH MAaTeMaTH4YeCKOW JIOTUKH CIIOCOOCTBYET pPa3BUTHIO
JIOTUYECKOTO MBIIIJIEHUSI O0y4YaloIMUXCs, TO3BOJIIET MM CTPOWTH CBOM PAaCCYXICHUS Ha OCHOBE
JIOTUYECKUX MPaBMII, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIIITICHHUS.

B yueOHOM Kkypce «Anrebpa M Hayajla MaTEeMaTHMUYECKOTO aHAINW3a» IMPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICIUPOBAHMSI, KOTOpbIe MPU3BAHBI CIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
TTOCTPOSHUS MOJIETIEH PeaTbHBIX CUTYaIlUid, HCCIEOBAHUS dTUX MOJIETIEH ¢ TIOMOIIIBIO arapaTa ainreopsl
M MAaTEMaTUYECKOTO aHaJIN3a, UHTEPIPETALMN NOJIYYEHHBIX PE3YJIbTAaTOB. Takue 3aJaHus BIUIETEHBI B
KaXJIbI M3 pa3/IesioB MPOrpaMMBbl, TTOCKOJIBKY BECh Marepuai y4eOHOro Kypca IHPOKO HCIIOIb3YETCs
JUIS pelieHus TPHUKIaAHbIX 3amad. [Ipu pelieHun peanbHBIX MPAKTHUECKUX 3a/lad 0O0ydarolmecs




Pa3BHUBAIOT HAOJIOIATEIHPHOCTh, YMCHHE HAaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIB30BAThH
aHaJIOTHI0, 0000mAaTh M KOHKPETH3UPOBaATh MpobieMy. JlesaTenpbHOCTh 1O (DOPMHUPOBAHHUIO HABBIKOB
pelIeHus IPUKIIAJIHBIX 33/1a4 OPTaHU3YyeTCs B MPOIIECCe U3YUCHUS BCEX TeM yu4eOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYEeCKOro aHaIn3ay.

Ha u3ydenue yueOHOTO Kypca «Aurebpa M Hadanma MaTeMaTHYEeCKOTO aHAIHM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).




COILEPKAHUE OBYYEHUSA
10 KJIACC

Yuciaa v BBIYUCTCHUA

Panmonanehpie unciaa. OOBIKHOBEHHBIE U JECATHYHbIE JApOOW, MPOLEHThl, OECKOHEUHbIE
nepuonuveckue Apodu. IIpumenenue npoOeil W HPOIEHTOB ISl pEIleHUs NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTpacieil 3HAaHUW U peabHON KU3HU.

JlelicTBUTENnbHBIC ynCiia. PaninoHansHble ¥ HppalMoHaIbHbIC YUCia. APpUPMETHIECKHE OTIEPALIUH C
NEHUCTBUTENBHBIMU YHUCIaMU. MoJynab JAEWCTBUTEIBHOTO 4YHCIIa W ero cpoiictBa. [IpubmmkéHnbie
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJbTaTa BEIYACICHUN.

Crenens ¢ nenbiM nokasateneM. bunom Herotona. Mcnonbp3oBanue moaxosiiein popmbl 3anucu
JNEMUCTBUTENBHBIX YUCEN ISl PELICHUs IPAKTUYECKUX 3314 U IPEJICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH M €T0 CBOMCTRBA.

Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA, CTETICHD C JICHCTBUTEIILHBIM [TOKa3aTeJIEM.

Jlorapudm ymncna. CBoiicTBa norapudma. [lecsiTuunble U HaTypaJIbHbIE JIOTaPU(PMBIL.

CuHyC, KOCHHYC, TaHI'€HC, KOTaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, AapKKOCHHYC U
aApKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHNsI U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHIIbHBIE
YPAaBHEHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHne HEpaBEHCTBA.

OcHOBHbIE METOJBI pEIIeHUs IeNbIX MU APOOHO-pallMOHANBHBIX YPAaBHEHHWH M HEPAaBEHCTB.
MHorouieHsl OT OJHON NEPEMEHHOM. [eleHre MHOTrO4YJIeHa Ha MHOTOWIEH ¢ ocTaTKOM. Teopema besy.
MHuorounensl ¢ nensiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKEHHUN, COACPIKAIIMX CTEICHH U KOPHH.

Wppaumnonanbubie ypaBHeHMs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHAIBHBIX YPABHEHMUIA.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS I0KA3aTEIbHBIX YPaBHEHUI.

[Ipeobpa3oBaHue BbIpax)eHHH, CoepKaLUX Jorapru(MmBbI.

Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHHS JTIOTapU(PMUUECKUX YPaBHEHHH.

OcHoBHble TpuroHomerpudeckue Gopmynsl. [IpeoOpaszoBanre TPUTOHOMETPHUUECKUX BBIPAKECHUIA.
Pemenne TpuroHOMETpUYECKUX YPaBHEHUMN.

Pemienne cucreM JMHENWHBIX ypaBHEHUMM. Marpuna CHCTEMBI JIMHEHHBIX  YPAaBHEHMM.
Onpenenurens MaTpuibl 2X2, €ro reéOMETPUYECKUN CMBICI M CBOMCTBA, BBIUMCIEHHE €ro 3HAuYEHUS,
MIPUMEHEHHUE ONPEACIIUTENS ISl PELICHUSI CUCTEMbI IMHEWHBIX YpaBHEHHM. Penenne npukiaaHbIX 3a1a4
C MOMOIIBIO CUCTEMBI JUHEUHBIX ypaBHEHU. VcciienoBanne NoCTpOCHHON MOJIENN C MOMOIIBI MaTpUIL
U OIIPEIECTIUTEIIEH.

[locTpoeHne MareMaTM4eCKUX MOJENEN peaJbHOM CUTyallMM C IIOMOIIBI0 YpaBHEHUH U
HepaBeHCTB. [IpuMmeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MaTEMaTUYECKHX 3a7ad M 3a1ad U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HHU.

DyHKUMH U TPapuKu

OyHKIMs, cnocoObl 3anaHus QyHKuuu. B3zanMuo oOpatHble QyHkumu. Kommosunus QyHKIMi.
I'padux GpyHKIMU. DneMeHTapHble TpeoOpa3oBaHus rpaduKkoB GyHKINH.

OO6nacTh ompeneneHuss U MHOXKECTBO 3HaueHuM QyHkumu. Hymum @ynkumu. IlpomexyTtku
3HaKonocTossHCTBa. Y&THble M Heu€THble ¢QyHkuuu. Ilepmommueckue Qynkmun. IIpomexyTku
MOHOTOHHOCTH (YHKIMHU. MakCUMyMbl 1 MUHUMYMbI QyHKIMU. Hanbombiiee 1 HauMeHblee 3HaUeHUs
(GYHKIIUN Ha TPOMEKYTKE.

Jluneiinas, KBaJpaThyHas W JApOOHO-TMHEWHAs (QYHKIUUA. ODJIEMEHTApHOE WCCICIOBAaHUE |
MOCTPOEHHE UX IPadUKOB.

CrenenHast QyHKIMS C HATYpaJIbHBIM M LIENbIM moka3areneM. E€ cBoiicTtBa u rpaduk. CBoWCTBa U
rpaduk KOpHs N-0# cTeneHu Kak QyHKIIUK OOpaTHOM CTENEHU C HaTypadbHBIM MTOKA3aTeIeM.

[lokazarenbHass W Jnorapupmuueckas (yHKUUM, WX CBoMcTBa U rpaduku. Hcmonb3oBaHue
rpadukoB QyHKINN IS pelIeHUs] ypaBHEHUH.

Tpuronomerpuyeckasi OKpPYKHOCTb, OINpEAENEeHHE TPUTOHOMETPUUECKUX (QYHKIMHA YHCIOBOIO
aprymeHTa.

OyHKIMOHAIbHBIE 3aBHCHMOCTH B pealibHbIX Ipolieccax M sABIeHMsX. ['paduku peanbHBIX
3aBUCUMOCTEN.




Havana maTteMaTH4ecKkoro aHajamusa

ITocmemoBaTeabHOCTH, CHOCOOBI 3amaHUsl IIOCIEAOBATENLHOCTEH. MeTon MaTeMaTHYeCKOMH
UHAYKIMM. MOHOTOHHBIE ¥  OrpaHMYEHHBIE IIOCJIENOBATENbHOCTH. VcTOpus  BO3HUKHOBEHHUS
MaTEMaTHYECKOro aHalln3a KaK aHajln3a OECKOHEYHO MaJlbIX.

Apudmernueckass ¥ reoMeTpudeckas Mporpeccuu. beckoHedHO yOBIBarolas reoMeTpuiecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAKOIIEH TreoMeTpuuecKkonr mporpeccuu. JIMHEHHBIA U
SKCIIOHEHIMAIBHBINA pocT. Yucno e. @opmyia CIOXKHBIX NPOLEHTOB. VCIOap30BaHKue MPOTrpeccuu AJis
pelieHus peasibHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa.

HenpepoiBable QyHKIMM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHUMNTOTHI TI'pauKOB (QYHKIUI.
CpoiicTBa (yHKIMI HENpEepbIBHBIX HAa OTpe3ke. MeToJl HHTEpBAJOB /Jsl PEIICHUS HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIMN JJIsl pEIICHHs 3a/1a4.

[lepBas u BTOpas nmpousBojaHble GyHKIUU. OnpeneneHue, reOMeTpUUIecKUii 1 GU3NYECKUN CMBICI
MIPOM3BOTHON. Y paBHEHHE KacaTEIIbHOU K TpaduKy (yHKITHH.

[IpousBonubie siemeHTapHbIX GyHKIUA. [Ipou3BomHas cymMMbl, HpPOU3BENEHUS, YAaCTHOTO U
KOMIIO3ULIUHU (PYHKIIUH.

MHoxkecTBa M JTIOTHKA

MHoOXecTBO, oOIlepalud HajJ MHOXECTBaMU M UX CBoMcTBa. Jluarpammel Oiinepa—BenHna.
[IpuMeHeHne TEeOpPETUKO-MHOKECTBEHHOTO arapara JJig OMHUCAHUS PEAbHBIX MPOLECCOB U SBIICHHI,
IIPU pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOrOo OOBEKTa, CJIEICTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS.

11 KJIACC
Iloemopenue
Mmuozounenwi
MHorouneHnsl 0T OJHOM EPEMEHHON U HECKOJIbKUX IepeMeHHbIX. Teopema be3y. Cxema ['opHepa.
CummeTpHruecKre U OJJHOPOJHBIE MHOTOUJICHBI. Y PaBHEHUSI BBICILIUX CTEIICHEH.
Cmenenu u kopruu. Cmenennvle yynkyuu

o o n o
ITonsTue KOpPpHA 7n-U CTCIICHHU U3 JCUCTBHUTCIIbHOI'O 4YHCIIA. CDYHKI_II/II/Iy:\/;, X CBOHCTBA H

rpapuku. CpoiictBa KOpHA n-il cremeHu. IIpeoOpazoBaHHe BBIPAXKEHHH, COJIEpXKAIIUX PaAUKAIIbL.
O0o00uIeHNE TOHATHS O IT0KA3aTelle CTEIECHH.
Crenennble (QyHKUMH, UX cBoHcTBa M rpaduku. JuddepeHurpoBaHue U HHTETPUPOBAHUE.
N3Bnedenne KOpHEH n-il CTENEHU U3 KOMIUIEKCHBIX YHCEIL.
Iokazamenvnas u nozapupmuueckas Gynkyuu
IToka3zarenbHast GyHKIMS, ee cBoiicTBa U rpaduk. [lokasarenbHble ypaBHEHUS U HEPABEHCTBA.
[Tonsitue norapupma. @ynkuust y = log X, ee cBoiictBa u rpaduk. CpoiicTBa Jorapu@mos.
Jlorapupmuueckue  ypaBHeHMs U HepaBeHcTBa.  JluddepeHnupoBaHune — MokazaTelbHOM U
Jorapu(pMUUecKor QyHKITHIA.
Ilepeooobpasnasn u unmezpan

[lepBooOpaznass u HeompeneneHHbI HHTerpaid. OnpenesNeHHbIl HHTErpaj, €ro BBIYUCIECHHE U
CBONCTBA.

Brruncnenue niomazaei niaockux ¢uryp. [Ipumepsl npuMeHeHus: MHTErpajia B pU3uKe.
dnemenmol meopuu 6epoOAMHOCMEN U MAMEMAMUYECKOI CHIAMUCMUKU

BepositHocte U reomerpus. He3aBucuMble TOBTOpPEHHS MCHBITAHUN C JBYMS HUCXOZaMH.
Crartuctudeckue MeToibl 00padoTku nHpopmanuu. ['ayccoBa KpuBast. 3aKOH OOJIBIINX YUCE].

Ypasnuenusn u nepasencmea. Cucmemol ypasnenuit u Hepagencme

PaBHOCHIBHOCTD ypaBHeHHMH. OOIIME METOJbl pEIIeHUS YpaBHEHUH. YpaBHEHUS C MOAYISAMHU.
HppaumnonaneHble ypaBHEeHHs. J[0ka3aTenbCTBO HEPABEHCTB.

Pemenne panmoHanbHBIX HEPABEHCTB C OJHOM mepemMeHHOW. HepaBeHcTBa ¢ MOAYNISAMH.
WppanmonanbHble HEpaBeHCTBA. YpaBHEHHS W HEPABEHCTBA C JBYMsS IepeMeHHbIMHU. JlMo(daHTOBBI
YPaBHEHUS.

Cucremsl ypaBHEHUH. YpaBHEHUS U HEPABEHCTBA C TapaMETPAMHM.

Ooboowarowee noemopenue (16 uacos).




IlepBooOpasHas u HeomnpenaeneHHbI uHTerpan. OmnpeneneHnslii uHTErpas. CBolicTBa KOpHA N-i
crenenu. [IpeoGpa3zoBanre BEIpAXKECHHH, COACPKAIINX PaTAKAIIBI.

Crenennble (QyHKUIMHU, X cBoiictBa u Tpaduku. IlokasarenspHble ypaBHeHus. [lokazaTenbHbIE
HEPABCHCTBA.

CpoiictBa norapudmon. Jlorapupmuueckue ypaBHeHHs U HepaBeHCTBa. [luddepennuponanue
MOKa3aTeIbHOU U JorapuMUIecKOr (HYHKITHIA.

OO01re MeToabl pelleHusl ypaBHEHUN. YpaBHEHUS ¢ MOAYIsIMU. VppalinoHallbHbIE ypaBHEHHUS U
HEPABEHCTBA. Y PABHEHMSI U HEPABEHCTBA € IIapaMeTpaMu




INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS YUEBHOI'O KYPCA «AJI'EBPA U HAUYAIJIA
MATEMATHUYECKOI'O AHAJIN3A» (YFHYBHEHHBIﬁ YPOBEHb) HA YPOBHE CPEJJHEI'O
OBILEI'O OBPA30BAHUA

JJAYHOCTHBIE PE3YJIBbTATbBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIHUKM OOYYaIOIIEerocss KaKk aKTUBHOTO M OTBETCTBEHHOTO
qJieHa POCCHUUCKOrO OOIIeCTBA, MPEICTAaBICHHE O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBJICHHH, TPOLEIYp TPaKAaHCKOro oOmiecTBa (BBIOOPHI, ONMPOCHI M JIPYroe),
YMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C HX (YHKIUIMU H
Ha3HAYCHHEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOH MJICHTUYHOCTH, YBKCHHS K IMPOILIOMY |
HACTOSIIEMY POCCUWCKOM MAaTEMATHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHMIXKEHHUSIM POCCUMCKUX
MAaTeMaTUKOB M POCCHUMCKONM MATEMaTUYECKON IIKOJbI, MCIOJIb30BAaHUE ATHX JOCTHKEHUH B JIPYTHX
HayKaX, TEXHOJIOTHSIX, chepax SKOHOMHKHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapoaa, cHopMHpPOBAHHOCTH HPABCTBECHHOTO
CO3HAHUsI, 3TUYECKOI'O MOBEJEHHUS, CBSI3aHHOIO C MPAKTHYECKUM IMPUMEHEHUEM JOCTHXKEHHI HayKu U
JEeSATENLHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOSCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas DSCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHU, pacCyKIeHUI, BOCOPUUMYUBOCTh K MAaTEMAaTUYECKUM aCIeKTaM Pa3IMYHBIX
BHJIOB UCKYCCTBA;

5) puznveckoro BOCHIUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS MPHUMEHATh MaTEeMaTHYECKHE 3HAHHWS B HMHTEpPEcax 3/I0POBOTO U
Oe3omacHOro o0pasa KH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBBIO (30pOBOE MHUTAHHE,
cOamaHCUPOBAHHBIA PEXHUM 3aHATUH WM OTIbIXa, PEryjsipHas (U3HUYEcKas aKTHBHOCTB), (hHU3MUECKOE
COBEPIICHCTBOBAHUE MPU 3aHITHUSAX CIIOPTUBHO-0310POBUTEIIBHOMN ESATEILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAy, OCO3HAaHHE IIEHHOCTU TPYIOMIOOUS, HHTEpeC K pa3iIudHbIM cdepam
poeCCUOHAIBHON JIEATETLHOCTH, CBI3aHHBIM C MAaTEMATUKON M €€ MPUIIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccur €W pealn30BbIBATH COOCTBEHHBIE >KU3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHUIO HA MPOTSIKEHUU
BCEM JKM3HHU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHHM MPAKTHUYECKUX 3a/Jad MaTEeMaTUYECKOH
HaIpaBJIEHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTD PKOJIOTHYECKOW KYJIBTYPhI, TOHUMAHUE BIUSHUS COIUATHHO-YKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHME MPUPOJHOM W COIMAILHON Cpelbl, OCO3HAHHWE TI00ATbHOTO XapakTepa
9KOJIOTUYECKUX MPOoOJIeM, OpUEHTAllUs Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM I PEIICHUS 3a71ad B
o0JacTu OKpYyXarollel cpeipl, MIaHHPOBAHUE MOCTYNKOB M OIEHKH WX BO3MOXKHBIX MOCIEACTBHMA s
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON TMpaKTUKH, TMOHUMAaHUE MaTeMaTHYeCKOW Hayku Kak cdepbl dYeloBe4YeCKOn
NESTETLHOCTH, JTAloB €€ pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHS ITUBUIIM3AINH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU U MaTeMaTH4YeCKON KyJIbTYpOl Kak CPEeICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISAThH
MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCTh WHIUBUIYAJIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATbI
IMo3naBaTebHBIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble Jornyeckne 1eMCTBUSA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, TMOHSITHH,
OTHONICHUN MEXIy HOHATUAMHU, (POPMYIUPOBATH OINPEICICHHS TIOHATUH, YCTaHABINBATH CYIIECTBEHHBIM
MPU3HAK KJIacCU(UKAIIMN, OCHOBAHUS 1T 00OOIICHUS U CPAaBHEHUSI, KPUTEPHUH TIPOBOJUMOTO aHAIH3A;




BOCIIPUHUMATh, (OPMYITUPOBATH W  TPEOOpPA3OBLIBATh  CYKICHUS: YTBEPAUTCIbHBIE W
OTpHULaTeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpEUrs B (pakTax, NaHHBIX,
HAONIOIEHUAX W YTBEPXKACHUSIX, IMpeajaratb KpUTEPUH JJi1 BBIABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M MHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKJIFOUEHUH 110 aHAJIOT UM,

MIPOBOAUTH CaMOCTOSITENIBHO JIOKa3aTeIbCTBA MAaTEMaTHYECKHX YTBEPXKACHUN (MpAMbIE U OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh croco0® pemeHust y4eOHOW 3ahayM (CpaBHHMBATh HECKOJIBKO BapHAaHTOB pEIICHUS,
BbIOMpaTh HanboJiee MOAXO NN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHl KaK MCCIEAOBATEIbCKUA HWHCTPYMEHT TIO3HAHUSA, (HOPMYIUPOBATH
BOIMPOCHI, (pUKCHUPYIOIIHE MPOTUBOPEUNE, MPOOIeMy, YCTaHABINBATh UCKOMOE M JTaHHOE, (JOPMHPOBATH
TUIIOTE3Y, apI'YMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBIIEHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, IPOILIECCA, BBIIBICHHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMoCTOSITeNbHO (hOpMyIHpOBaTh 000OIIEHUST ¥ BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIOACHNUS, WCCICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTHh IIONYYEHHBIX pE3yJIbTATOB, BBHIBOJOB H
000011IeHHI;

IIPOrHO3MPOBATh BO3MOYKHOE PAa3BUTHE IpOLIECCa, a TAKXKE BBIIBUraTh MPEIIOJOXKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH A€(PUIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETAa Ha BOMPOC U IS PEIICHUS
3aJ1a4y;

BbIOMpATh UHGOPMAIUIO U3 UCTOUHUKOB Pa3IMUHBIX TUIIOB, aHATH3UPOBAThH, CUCTEMATHU3UPOBATh U
HHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMIHBIX BHIOB B (POPM MpeICTaBICHUS;

CTPYKTYypUpPOBaTh HWHGOpPMAIUIO, MPEICTaBIATh €€ B pa3iuuHbIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OILIEHHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHuKaTHBHBIE yHUBepcaibHble YueOHbIe [1elicTBUSA

Oo0menue:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH M LEISIMH OOIICHHS,
SICHO, TOYHO, IpaMOTHO BBIpa)KaTI) CBOIO TOLIKy 3peHI/I$I B YCTHI)IX U IMHMCBMCHHBIX TCKCTaX, AdaBaThb
MOSICHEHHUSI 110 XO/1y PEIeHHs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYEHHBIH pe3ynbTaT;

B XOJIc 00CYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYXIaeMOi TeMBbI, TPOOJIEMBI, PEeIIaeMOi
3a/lauM, BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha TIOUCK pEIIEHUs, COIMOCTABIATH CBOM CYXKACHUS C
CY)KZIGHI/IHMI/I szyer y‘-IaCTHI/IKOB auajiora, O6Hap}I)KI/IBaTI> pasnntme U CXOIACTBO HO3I/IHHI>1, B
KOPPEKTHOI opme GopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKECHHUS,

Hpe)ICTaBJ'ISITI) peSYJ'II)TaTI)I peHICHI/ISI 3a1a4uu, 3KCHepI/IMeHTa, HUCCIICAOBAaHNS, HpOGKTa,
CaMOCTOSITENTLHO BBIOMpPATh (hOpMAaT BBICTYIUICHHS C YY4E€TOM 3a7ad MPEe3eHTAIlM W OCOOEHHOCTEH
ayTUTOPHH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranmu3anmus:

COCTaBJIATh IUJIaH, aJITOPUTM PELIEHUS 33/1a4H, BHIOMPATh CIOCO0 peleHus ¢ y4ETOM UMEIOLINXCs
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapHaHThl pEIIEHUI ¢
y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:




BJIaJICTh HaBBIKAMHU IIO3HABATENILHOW pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICIIMTENBHBIX IPOLECCOB, HMX pPE3YylbTaTOB, BIAAETh CHOCOOAMH CAMOIPOBEPKU, CaAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelieHusl MaTeMaTU4eCKON 3a/1auH;

IIPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHUH 3aJa4l, BHOCUTb KOPPEKTHBBI
B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX, HANJEHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa IENd U YCIOBHUAM, OOBSICHATH HMPUYHMHBI JOCTHKEHUS WIIH
HEIOCTUKEHUS PE3YNIbTAaTOB JESTEIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

IIOHUMAaTh U UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M MHIMBUAYAIbHOW paObOThI PU PELICHUN
y4eOHBIX 3a]la4, IPUHUMATD 11€Jb COBMECTHOM JEATENLHOCTH, MIIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paloThl, pacnpenensTb BUAbI PabOT, IOroBapuUBaThCs, OOCYXKIaThb HpPOLECC U pe3yiabTaT padoThl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIONIEH;

y4acTBOBAaTh B IPYNIOBLIX (popMax pa®oThl (00CykaAeHUS, OOMEH MHEHMMH, «MO3TOBbIE IUTYPMbI» U
WHBIC), BBHINOJHATH CBOIO YacTh pabOTBl M KOOPAWHUPOBATH CBOHM JCHCTBUS C JPYTUMH YICHAMH
KOMaH/Ibl, OLIEHUBATh KauyeCTBO CBOErO BKJIA/Ja B OOLIMH MPOAYKT IO KPUTEPHUSIM, C(HOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJEHCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kiacce oOydaromuiics MOJIyduT CAEIYIOIIME IPEAMETHBIE PE3YIbTAThI IO
OTAENbHBIM TeMaM pabodel MporpamMmbl ydeOHOro kKypca «Anrebpa M Hayajla MaTeMaTHYeCKOTo
aHaIM3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOOJHO ONEpUPOBATHh MOHATHAMH: PAMOHAIBHOE YUCIIO, OECKOHEYHasi epruoIudeckas aApoob,
IIPOLIEHTBI, UPPALMOHAIBHOE YNCJIO, MHOJKECTBA PAllMOHAIbHBIX M JACUCTBUTEIBHBIX YHMCEI, MOIYJb
JIEHCTBUTEIILHOTO YK CIIA;

IPUMEHATH APOOH U IMPOLIEHTHI JUIsl PELIeHUs MPUKIIAAHBIX 33a[a4 U3 Pa3IUYHBIX OTpacieil 3HaHuH
Y peajbHOU KU3HU;

IPUMEHATh NPUOIMKEHHBIC BBIYMCICHUS, NTPaBUa OKPYIJICHUS, IPUKUIKY U OLIEHKY pe3yibTaTa
BBIYHCIICHHUI;

CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C IIEJIbIM [TOKa3aTesleM, MCIOJIb30BaTh MOIXOASIIYIO
(dbopMy 3anucH IeHCTBUTENbHBIX YMCEN JISl pEICHUS MPAaKTUYECKUX 3a/1a4 U MPE/ICTABICHUS TaHHBIX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CcBOOO/IHO ONIEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOO/THO OIIEPUPOBATH MOHATHAMU: JIOTapu(PM YHcia, AeCATUUHBIE U HaTypallbHbIE JIOrapu(MBI;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHCIIOBOTO apTyMEHTA;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMeEHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpPUPOBAaTh MMOHATUSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIE
YpaBHEHHUSI U yPaBHEHUS-CIIEJICTBUS, PaBHOCHIIbHbIE HEPABEHCTBA;

NPUMEHATh pa3IMYHbIE METOJbl PELICHHS PALMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX ypaBHEHUH,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNS HEPaBEHCTB;

CBOOOJHO ONEPHPOBATh MOHATUSMH: MHOTOUYJIEH OT OJHOM NepeMEeHHOW, MHOTOYJIEH C LEJIbIMU
K03 duLMeHTaMl, KOPHH MHOTOYJIEHA, MPUMEHSTH JIeJI€HHEe MHOIOWIEHAa Ha MHOTOUYJIEH C OCTaTKOM,
TeopeMy be3y u teopemy Buera i pemenns 3anau;

CcBOOO/JIHO OMEpUPOBATH MOHATHSMHU: CUCTEMa JIMHEHHBIX ypaBHEHUM, MaTpulia, ONpeAeTUTelb
MaTpulbl 2 X 2 W €ro reoOMETPUYECKHIl CMBICI, MCIOJIb30BaTh CBOMICTBA ONpeeNuTeNs 2 X 2 i
BBIUMCJICHUS] €0 3HAYEHUS, IPUMEHSITh ONPEISIUTENH JUIsl PEIIEHUs] CUCTEMbl JIMHEHHBIX YpaBHEHMIH,
MOJIETTMPOBATh pEalbHbIE CHUTyallMM C IIOMOLIbIO CHCTEMbI JIMHEHHBIX YpaBHEHHUH, MCCIEA0BATh
MIOCTPOCHHBIE MOJIETM C TOMOILIBIO MAaTpUIl M ONpENeNIUTENeH, HHTEPIPETUPOBAaTh MOJYyUYEHHBIH
pe3yJIbTarT;

HCIOJIb30BaTh CBOMCTBA NEHCTBUI C KOPHAMHU JIJIs MpeoOpa30BaHUs BhIPAXKEHUH;

BBIMOJIHATE IPE0OpPa30BaHUSl YHUCIOBBIX BBIPAKEHHUH, COJEP)KAIIMX CTENEHH C DPALUOHAIBbHBIM
ITOKa3aTeNeM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB Il TpeoOpa3oBaHus Jorapu(MUUECKUX BBIPAKEHUH;
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CBOOOJHO ONEpUPOBaTh MOHATHSAMH: HppalMOHAIbHBIC, IOKa3aTelbHbIE M Jorapudmuyeckue
YpaBHEHMsI, HAXOJUTh UX PELICHUS C MOMOLIbI0 PABHOCHIIBHBIX MEPEXOA0B MM OCYILECTBIISAS MPOBEPKY
KOpHEH;

IPUMEHSATh OCHOBHbIE TPUTOHOMETPHUUYECKHE (bopMmybI Ui npeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKECHUI;

CBOOOJHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATh HEO0OXOAUMBIE
(bopMyIIBI TS pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJICJINPOBaTh pEaJbHbIC CUTYallMM Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA IO YCJIOBHUIO 3a/1a4M, MCCIIEOBATh IOCTPOCHHBIE MOJEIH C HCIOJIh30BAHHMEM armapaTa
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO OIEpPUPOBATh MOHATUAMU: (QYHKIUS, COCOOBI 3afaHus (YHKLUHU, B3aUMHO OOpaTHbIE
¢byHkuuu, KoMmno3unus (QyHKUMH, rpaduk (QyHKIUH, BBIMONHATH 3JEMEHTapHBIE MPeoOpa3OBaHUs
rpadukoB PyHKITUI;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: O0JACTh OMPEACTCHUS M MHOXECTBO 3HAYCHUH (DyHKIHH,
HYJIH (QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: YETHBIE W HEUETHBIC (YHKIMH, MEPUOANYECKHE (YHKIUH,
IPOMEKXYTKM MOHOTOHHOCTH (YHKLUH, MaKCUMyMbl M MHUHUMYMBl (QYHKIMH, HauOojbllee WU
HaMMEHbIIee 3HaYeHNEe (PYHKIIMH Ha TIPOMEXKYTKE;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: CTENEHHAs (PYHKIMS C HaTypaJlbHbIM M LIEJIbIM ITOKa3aTelleM,
rpaduK CTETeHHON (YHKIHMU C HATYypaJbHBIM U IIEIBIM IOKa3aTeneM, TpaguK KOpHS N-OW CTETEHH Kak
(byHKLIMN 0OpaTHOM CTENEHH C HATypaJIbHBIM MOKA3aTeIeM;

OTIEpPUPOBATH MOHATUSMH: JIMHEHHAs, KBaApaTUUHAs U APOOHO-THHEHHas (YHKIWHU, BBHITOIHSTH
3JIEMEHTApPHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPaHKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUAMHU: ITOKa3aTeNbHAas U JorapuMuueckast QyHKINHU, UX CBOHCTBA U
rpaduKu, UCIOIB30BATh UX I'paUKH [Tl PELICHUs YpaBHEHUH;

CBOOOJHO  ONEpPHPOBATh MOHATHUSIMH: TPUTOHOMETPHYECKAs  OKPYXKHOCTb, OMpEACTICHHE
TPUTOHOMETPUUYECKUX (DYHKLUI YUCIOBOIO apryMeHTa;

WCTOJIB30BaTh rpaduku QYHKIUN Ui MCCIEIOBAHUS TPOLECCOB M 3aBUCHUMOCTEH MPH pEIICHUH
3aja4 U3 JIPYTrux yuyeOHbIX IPEAMETOB U peallbHOM KM3HM, BhIpaXKaTh (JOpMYJIaMHU 3aBUCUMOCTH MEXITY
BEIIMYMHAMU;

Hayana MmaTeMaTH4ecKOro aHaIn3a:

CBOOOJHO ONEpPHPOBATH MMOHATUSAMHU: apudMeTHYecKass W TEeOMETpHUYEeCKas IpPOTpeccHs,
0ecKkoHeuHO yObIBaroIasi reoOMeTprUYecKast IPOrpeccus, TMHEHHBIN 1 SKCIIOHEHIIMAIbHBIN pocT, hopMyIia
CIIO’KHBIX TPOLIEHTOB, IMETh TPE/ICTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh MPOTPECCHH JUI PELICHNS PealbHbIX 337a4 MPUKIAJHOTO XapaKTepa;

CBOOOTHO OTIepPHPOBATH TIOHSATHUSIMH: MOCJIeIOBATEBHOCTb, CTIIOCOOBI 3aJaHHsI
MOCJeI0BaTeIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKICHUS] MaTEMAaTHIECKOTO aHaJIM3a KaK aHaiun3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEpHUPOBATh MOHATUAMU: HETIPephIBHbIE (YHKIIMU, TOUKH pa3pbiBa rpaduka GyHKIUH,
acUMMNTOTHI rpadyka QyHKINH;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (QYHKIUS, HENpPEpbIBHAs Ha OTpe3Ke, MPUMEHSATh CBOMCTBa
HETPEPBIBHBIX (DYHKITMIA IJ1s1 pelIeHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATHSAMM: IepBasi U BTOpas MPOU3BOAHbIE (YHKIMHU, KacaTeslbHas K
rpaduky GyHKIUY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO M KOMITO3UIMH ABYX (DYHKIIMM, 3HATH
MIPOM3BOIHBIC DJIEMEHTAPHBIX (PYHKIINH;

HCIOJIb30BATh TEOMETPUUYECKHI U (PU3UUECKUI CMBICT IPOU3BOIHOM /ISl peILICHHs 3a/]1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/IHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUU HaJl MHOKECTBAMH;

WCTIOJB30BaTh TEOPETUKO-MHOKECTBCHHBI amnmapaT Uisl OMHCAHUS pPEalbHBIX MPOIECCOB H
SBJICHUM, TIPU PEIICHUH 3a/]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh MOHSATHSMH: OIPENEIIEHUE, TeopeMa, ypaBHEHHE-CIICACTBHE, CBOWCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.
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K xoniy oOyuenust B 11 kj1acce 00ydaroniuiics MoyqyuT CISAYIOIUE IPEeAMETHBIE PE3yIbTaThI MO
OTAENbHBIM TeMaM pabodel mporpamMmsl ydyeOHOro Kypca «Anredpa M Hayajla MaTeMaTHYECKOro
aHaJIn3a»:

CBOOOJHO ONIEpUPOBATh MOHATHEM: MaTeMaTHYECKOW HAayKH AJIS PELICHMs 3a/a4, BO3HUKAIOIUX B
TEOPUH U NPAKTUKE

UCIIOJIb30BaTh 3HAYEHUE IIPAKTUKA M BOIPOCOB, BO3HUKAOIIMX B CaMOM MaTeMAaTHKE I
(dbopMHpOBaHUSA W PA3BUTUS MAaTEMaTHYECKOW HAayKW; UCTOPUIO Pa3BUTHUSA IMOHATUS YWCIA, CO3IAHHS
MaTEeMaTHYECKOI0 aHaJIN3a;

CBOOOJHO ONEPHUPOBATH MOHATHEM: DPACIIMPEHUS YUCIOBBIX MHOXECTB, KaK CIIOCO0a MOCTPOCHUS
HOBOI'O MAaTE€MaTUYEeCKOro amnmapara s pPEIIeHUs IPaKTUYeCKMX 3aJad U BHYTPEHHUX 3ajad
MaTE€MAaTHKU;

UCIOJIb30BATh 3HAYCHHUE HJIeH, METOJ0B U PE3YJIbTaTOB aJreOpbl U MaTeMaTUYECKOro aHanu3a JJis
IIOCTPOEHHUS MOJIENIEH peaIbHbIX MIPOLIECCOB U CUTyalUl;

UCIIOJIb30BaTh YHUBEPCAJIBHBIM XapaKTep 3aKOHOB JIOTMKM MaTEMaTHYECKHX PaCCyXACHHH, HX
MPUMEHUMOCTH BO BCEX 00JIACTSX YEIOBEUYECKOM NesATETbHOCTH;

HCII0JIb30BaTh BEPOATHOCTHBIN XapaKTEP Pa3IMUHBIX IIPOLECCOB OKPYXKAIOIIETO MUAPA;

cBOOO/IHO ONIEpPUPOBATh MOHATUSAMU: POJIb AKCUOMAaTUKHU B MaTeMaTHKE; BO3MOKHOCTb IIOCTPOEHUS
MaTeMaTHYeCKUX TEOpUH Ha aKCMOMAaTHYECKOH OCHOBE; 3HAYEHHWE aKCMOMATHKHU Ul JIPpYrux olnacreit
3HaHUH U IS IPAKTUKHU

Yucnoevle u OykeeHHblE GbIPANCEHUA

CBOOOJIHO OIEpUpPOBATh IMOHATHSAMH: 3HAUEHUE KOPHS HATYpaJbHOM CTENEHH, UCHOJb3Ys IpHU
HE00XOAMMOCTH BBIYMCIUTEIbHBIC YCTPOWCTBA; MOJIb30BATHCS OLEHKONW U MPUKUAKON IPU NPAKTUUYECKUX
pacuérax;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMH, I'€OMETpHuYEcKas
MHTEpIpeTalsl KOMIUIEKCHBIX YHCEJ, KOMIUIEKCHBIE KOPHM YpPAaBHEHMM C JIEHCTBUTEIIbHBIMU
kod(purmeHTamu.

BBIIIOJIHATh 3HAYEHUS YHCIOBBIX M OYKBEHHBIX BBIPAXKEHHMM, OCYIIECTBISAS HEOOXOJUMbIE
MIOJICTAHOBKH U ITPeoOpa3oBaHusl.

HCIO0JIL30BATh NPHOOpPEeTEHHbIC 3HAHWUS W YMEHHMS B MNPAKTHYECKOH AeATeJbHOCTH M
MOBCEAHEBHOM KU3HU [JIsl IPAKTUYECKUX pacyeToB 1o (opmynam, BKIOYas (GopMysbl, coaepKaliue
CTENEHU, paJAMKaibl, JorapudMbl U TPUTOHOMETPUUECKHE (YHKIIMH, HCIONb3Ysl IPU HEOOXOAUMOCTH
CIIPAaBOYHBIN MaTepHall U MPOCTEUILINE BBIYUCIIUTEIIBHBIE YCTPONCTBA.

Ypasnuenus u nepasencmea

CBOOOJHO ONEpUPOBATh MOHATHIMHU: pEIIEeHUEe TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB M UX
CUCTEM, JI0KA3aTeIbCTBA HECIOKHBIX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: pEIIEHHE TEKCTOBBIX 3a/ad C IOMOINBIO COCTaBJICHHUS
YPAaBHEHUI U HEPABEHCTB, MHTEPIIPETUPYS PE3YJIbTAT C yUETOM OTPAaHUYECHUH YCIOBUS 3a/1a4u;

MCIOJIb30BATh JIJIs1 MPUOIIMKEHHOTO PEIIeHUs] YPaBHEHUI U HEpaBEHCTB TpadUuecKuil METO;

n300paxaTh Ha KOOPJMHATHON IUIOCKOCTH MHOYKECTBA PELIEHUN MPOCTEHIINX ypaBHEHUH U HUX
CHUCTEM,;

pelarth ypaBHEHHUS, HEpAaBEHCTBA M CHUCTEMbl C IPHUMEHEHUEM TpadUUecKUX Mpe/ICTaBICHUH,
CBOWCTB (pYHKLUH, TPOU3BOIHOM.

HCIOJb30BATh NPHOOpPEeTEéHHbIE 3HAHUA W YMEHUSI B INPAKTHYECKOH [eATEJbHOCTH U
MOBCEAHEBHOM KM3HU /ISl [IOCTPOCHUS U UCCIIEJOBAHUS ITPOCTEUIINX MATEMATUYECKUX MOJIEIIEH.

Dyukyuu u zpaguxu

OTpeNeNATh 3HaYyeHHe (PYHKIMM MO 3HAYCHHIO apryMEHTa NpPU pa3IMyHbIX CHoco0ax 3alaHus
byHKINM,

CTPOUTH TPaPUKH U3YYEHHBIX (DYHKIIHIL; BBIMOIHATE MpeoOpa3oBaHus rpauKoB;

OINKCHIBATh MO IpaduKy U B MPOCTEUIINX CIydasiX Mo Gpopmysie moBeAeHue U CBOMCTBa (PyHKINH,
HaXO0/AUTh 10 rpaduky GyHKIIUN HauboblIee U HAMMEHbILIEe 3HAUYCHHUS;

penarb ypaBHEHHUs], IPOCTEMIINE CUCTEMBI YPABHEHUM, HEPABEHCTBA, UCIIOJIb3YsI CBOMCTBA
¢byHKUIMH 1 UX rpaduvecKkre IpeacTaBIeHus.
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HCMO0Jb30BATH NPHUOOpPEeTéHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOM 1eATeIbHOCTH H
NMOBCEIHEBHOM KM3HU JJIs1 ONTMCAHUS U UCCIIEAOBAHUS C TIOMOIIBIO (PYHKITUN Pa3TMIHBIX
3aBUCHMOCTEH, MPEACTaBICHUS HX TpadUdecKu, TSl HHTEPIPETAIlU IPaPUKOB peaTbHBIX MPOIIECCOB.

Hauana mamemamuueckozo anaiusa

HAXOJUTh CYMMY OCCKOHEUHO YOBIBAIOIICH r€OMETPUIECKON TPOTPECCUH;

BBIYMCIISITh TIPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKITUH, TPUMEHSS TTpaBUjIa BEIYMCICHUS TTPOU3BOIHBIX,
WCII0JIb3Ys CIIPABOYHBIE MaTEPUAIIbI;

MCCIIeI0BaTh PYHKIIUU U CTPOUTD UX TPa(UKHU C TIOMOIIBIO POU3BOTHOM; pelIaTh 3a/1a4u C
PUMEHEHHEM KacaTelbHOH K rpaduky QyHKIuY;

pemiaTh 3a7a4i Ha HaX0XKJICHHE HanOOJIBIIEr0 M HAMMEHBIIIETO 3HaUYCHUS (PYHKITMU Ha OTPE3KeE.
BBIYMCIIATH TUIOIIA/Ib KPUBOJIMHEWMHOMN TpaNeUUH.

HCIMOJIb30BATH MPUOOPETEHHbIE 3HAHUA U YMEHHSI B MPAKTUYECKO 1eATeIbHOCTH U
MOBCETHEBHOI KU3HHU JIJISl PEIICHUS TEOMETPUICCKUX, (PU3HMUECKUX, SKOHOMHUECKUX U JIPYTHUX
MPUKJIATHBIX 33/1a4, B TOM YKCJIE Ha HAaMOOJIbIME U HAMMEHBIIHME 3HAYCHUS ¢ TPUMEHEHHEM alliapara
MaTeMaTU4YeCKOro aHalIk3a.

Dnemenmol KOMOUHAMOPUKU

CBOOOIHO OMEPUPOBATH OHATUSMHU: PEIICHUE KOMOMHATOPHBIX 33]]a4 METOJIOM mepedopa, ¢
UCIOJNIb30BaHUEM TpeyrosbHuka [lackans; Beranciaenue kodduimentoB 6unoma HerotoHa o gopmyse
Y C UCIOJIb30BaHUEM TpeyroJyibHuka [lackas.

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: BBIYUCICHUE BEPOSATHOCTH COOBITHI HA OCHOBE IMOJICYETA
YHClIa UCXO0B

HCIO0JIB30BATH NPUOOpPEeTEeHHbIE 3HAHUS U YMEHHSI B IPAKTHYECKOii 1esiTeJIbHOCTH U
NMOBCEIHEBHOM KM3HU /IJIsl aHAJIM3a PeabHbIX YUCIIOBBIX JTAHHBIX, PEJICTABJICHHBIX B BUJIE IUArPAMM,
rpaduKoB.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3e/ioB U TeM K (uudpossbie)
n/n  mporpamMmbl Bcero OHTpﬁom’HHe oOpa3oBaTe/ibHbIE
padoTbI pecypebi
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS 24 1 https://resh.edu.ru/
1 HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://www.yaklass.ru/
ypaBHEHU I
2 Oyaknuu 1 rpaduku. CterneHHas 12 1 https://resh.edu.ru/
(YHKLIUSA C LEIBIM [TOKa3aTeIeM https://www.yaklass.ru/
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1 https://resh.edu.ru/
Hppanuonaibuble ypaBHEHUS https://www.yaklass.ru/
4 [TokazarenpHas Gpynkmms. [TokazarenpHbIe 10 1 https://resh.edu.ru/
ypaBHEHUS https://www.yaklass.ru/
5 Jlorapudmuueckas GyHKIIHUSA. 18 1 https://resh.edu.ru/
Jlorapugmmuyueckue ypaBHEHHs https://www.yaklass.ru/
6 TpUroHOMETPUYECKHUE BBIPAXKEHUS U 22 1 https://resh.edu.ru/
ypaBHEHUs https://www.yaklass.ru/
https://resh.edu.ru/
7 [TocnenoBaTeIbHOCTH M IPOTPECCHH 10 1 hitps://www.vaklass.ru/
https://resh.edu.ru/
8 Henpepsieasie pynkuuu. [IponsBoanas 20 1 https://www.vaklass.ru/
9 [ToBTOpenue, obodmeHNE, 5 5 https://resh.edu.ru/
cHUCTeMaTU3alus 3HaHUI https://www.yaklass.ru/
OBHLIEE KOJIMYECTBO YACOB I10 136 10
[TPOIT'PAMME
11 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K (uudpossbie)
n/n NPOrpamMMbl Bcero OHTP%'HLHMe o0pa3oBaTte/ibHbIE
padoThbI pecypebi
1 [ToBTOpenune marepuana 10 kiacca 4 1 https://resh.edu.ru/
https://www.yaklass.ru/
2 MHorouieHbl 10 1 https://resh.edu.ru/
https://www.yaklass.ru/
3 Crenenn u kopHU. CreneHHble QyHKIUN. 24 2 https://resh.edu.ru/
https://www.yaklass.ru/
4 [TokazarenpHas u morapudmuueckas 31 2 https://resh.edu.ru/
byHKIIUN https://www.yaklass.ru/
5 [TepBooOpa3Has 1 UHTETpAI 9 1 https://resh.edu.ru/
https://www.yaklass.ru/
6 DJeMEeHTH KOMOWHATOPUKH, CTATUCTUKH 1 9 https://resh.edu.ru/
TEOPUH BepOHTHOCTCﬁ. https://www.yaklass.ru/
7 VYpaBHeHus u HepaBeHCcTBa. CUCTEMBI 33 2 https://resh.edu.ru/
ypaBHEHUI U HEPABEHCTB. https://www.yaklass.ru/
8 [ToBTOpeHME, 0000IIEHNE, 16 1 https://resh.edu.ru/
cucTeMaTu3alus 3HaHui https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnnyecTBo 4yacos
Ne
Tema ypoka KoHTPOJIbHBI Hdara
Bcero
n/n yp ¢ padoThbl
IoBTOpeHHe 2
1 1 [TpeoOpa3oBanus pallMOHAIBHBIX BBIPAXKCHHH. 1
Cucrembl ypaBHEHUH.
2 2 Bxoanasi KOHTpo/IbHAsA padoTa 1 ‘ 1
MHO0KeCTBO 1eiiCTBUTEIBLHBIX YHCell.
MHoroujieHbl. PaunoHajibHble YypaBHeHHS U 24
HepaBeHcTBa. CucTeMbl JIMHEHHBIX YPaBHEHMIt
3 1 AHanu3 u KoppeKuus 3HaHui. MHOXeCTBO, 1
OIlepalliy HaJl MHOXKECTBAMU U MX CBONCTBA
4 2 Juarpammel Diinepa-Benna 1
5 3 IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1
ammapara JJisl peleHus 3a1aq
Pannonanehblie yncia. OObIKHOBEHHBIE U
6 4 JeCSITUUHBIE TPOOH, MTPOLIEHThI, OECKOHEYHbBIE 1
MepUOANYECKHE 1podu
Parnmonanbhble uncia. OObIKHOBEHHBIE U
7 3) JeCATUYHbIE APOOH, MPOLIEHTHI, 0ECKOHEYHBIE 1
nepuoinyeckue Apoou
8 5 ITpumenenue apoOeil ¥ NPOLIEHTOB IS PELICHUs 1
MPUKIIAJIHBIX 33124
9 v [Ipumenenue apodeii U NPOLEHTOB I PEIIEHUs 1
IPUKJIAJHBIX 33134
10 8 JlencTBUTENBHBIC Ynca. PannonanbHbie U 1
MpparoHaIbHbIE YUCIIa
11 9 ApudmeTrrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
qHCcIaMU
12 10 Monynb 1eCTBUTENBHOTO YUCIIA U €r0 CBOWCTBA 1
[TpuGnmxEHHbBIE BEIYMCIICHUS, TPABHIIA
13 11 OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa 1
BBIYUCIICHUI
14 12 OCHOBHBIE METO/IBI pemeHvHs[ LETBIX U APOOHO- 1
palnMoHaIbHBIX YPaBHEHUI U HEPABEHCTB
15 13 OCHOBHbBIE METO/IBI pelLICHHUs EMbIX 1 IpoOHo- 1
panMoHaBFHBIX YPAaBHEHHI U HEPABEHCTB
16 14 OCHOBHBIE METOIBI PEIICHAS LENbIX 1 IpoOHO- 1
palnMoHabHBIX YPaBHEHUH U HEPABEHCTB
MHorowieHsl OT OAHON nepeMeHHou. [lenenue
17 15 MHOTrO4YJIEHAa Ha MHOTOYJIEH C OCTaTKOM. Teopema 1
bezy
MHorouIeHsI ¢ 1eabIMA K0P PUITUSHTAMH.
18 16 1
Teopema Buera
19 17 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1
20 18 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1
21 19 Matpuiia cCUCTEMBI JINHENHBIX YPaBHEHUM. 1
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Onpenenurtenb MaTpUIBI 2X2, €ero

22 20 TE€OMETPUUYECKUI CMBICT Y CBOMCTBA; BBIUMCIIEHHE 1
€ro 3Ha4YeHHUs

23 21 [Ipumenenue OMpEeHTENs I PELLICHHS 1
CUCTEMBI JINHEHHBIX YpaBHEHUN

24 29 Pemenue NPHKJIA/IHBIX 33711 € NOMOLIbIO 1
CUCTEMBI JINHEHHBIX ypaBHEHUI

o5 23 Pemenue NPUKJIa/IHBIX 33711 € HOMOLIbIO 1
CUCTEMBI JINHEHHBIX YpaBHEHUN
KonrtpoJubHnas padora Nel "PanuoHajbHble

26 24 yYPaBHEeHUS U HepaBeHCTBa. CucTeMbI 1
JIMHEeMHBIX YPABHEeHUIl"
@®yukuuu U rpadpuxku. CreneHnass GyHkuus ¢ 12
1eJIBLIM MOKa3aTejeM
AHanu3 U KOppeKLus 3HaHUM.

27 1 dyHKHU, crocoObl 3aanus GyHkiuu. Bzanmuo 1
obparnbie pyHkIH. KoMmo3umus GyHKITHiA

28 2 I'padux pyHKIMU. DIEeMEHTapHbIC 1
npeoOpa3zoBanus rpadukoB GyHKIUN
OO6nacTh ornpenesaeH sl © MHOKECTBO 3HAUCHUN

29 3 ¢bynkuuu. Hymu ¢pynknnu. [IpomexxyTku 3HaK 1
MOCTOSIHCTBA

30 4 Yérubie 1 HeuéTHBIC GyHKIMU. [leproanueckue 1
¢byskiun. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIUU
MakcuMyMbl U MUHUMYMBI (DYHKIIHUH.

31 5 Haubonbiiee n HanMeHblee 3HaYeHUE (DYHKIIUN 1
Ha IPOMEXYTKE

30 5 Jluneiinas, kBagpaTuyHasi U IpoOHO-TUHEIHAS 1
byHKIMHA

33 7 DneMeHTapHOe MCCIIeIOBaHNE U IIOCTPOCHHUE 1
rpaduKoB 3TUX HYHKLIUH

34 8 DreMeHTapHOe Ucciel0BaHuEe U TIOCTPOEHUE 1
rpadukoB 3TUX QpyHKUIUN

35 9 CrerneHs ¢ 1ensIM okaszareneM. bunom Herotona 1

36 10 CrerneHs ¢ 1ensIM okaszareneM. bunom Herotona 1

37 11 CrenenHast GyHKIHS ¢ HATYpaJIbHBIM H LIEJIbIM 1
nokazaresnem. E€ cBolicTBa u rpadpuk

38 12 KonrtpoabHnas pa6oraNe2 "CrenenHas 1
¢ynkuus. E¢ ceoiicrtBa u rpadpux"
Apudmernueckuil KOpeHb N-0i CTENEeHH. 15
HppannoHaibHble ypaBHEHUS

39 1 AHanus u KOppeKIHs 3HaHUU ApI/I(bMeTHquCKHﬁ 1
KOPEeHb HATypaIbHON CTETICHH U €r0 CBOKCTBA

40 5 ApI/chMeTfIquKHﬁ KOpPEHb HAaTypaJbHON CTENIEHU 1
U ero CBOIcTBa

41 3 BriHeceHre MHOKUTENS U3-T10]] 3HAKa KOPHS 1

42 4 Bnecenune MHOUTENS 1O 3HAK KOPHS 1

43 5 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH, 1

CoACpKAIMX CTCIICHU U KOPHU
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Uppannonanbubie ypaBHeHUS. OCHOBHBIE METO/IbI

44 pelLIeHHs HPPAIMOHAIBHBIX YpaBHEHHH 1

45 7 WppatmonanbHble ypaBHEHHUS. OCHOBHvHe METO/IbI 1
peLeHNs] HPPALMOHAJIbHBIX YPaBHEHUH

16 8 OCHOBHBIGU METO/IbI pEIIEHUS] UPPALMOHAIBHBIX 1
YpaBHEHU

47 9 PaBHOCHMIIBHBIE IEPEXOBI B petieHnu 1
UppalMOHAJIbHBIX YPaBHEHUH

48 10 PaBHOCHIIBHBIE TIEpEXOABI B pemeHuy 1
UppalMOHAJIbHBIX YPaBHEHUH

49 11 Meroapl pelIeHU UpPAMOHAILHBIX YPaBHEHUN 1

50 12 Meroapl pelIeHu UpPaAMOHAILHBIX YPaBHEHUN 1
CgoiicTBa 1 rpaduK KOpHs N-0i CTENIEHU KaK

o1 13 ¢byHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM 1
1oKa3aresaem
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIeHU KaK

52 14 (byHKIMK 0OpaTHOM CTENEHH C HATYPAIbHBIM 1
roka3zaresem
Konrtpouabnas padora Ne3: "CsoiicTBa n

53 15 rpadguk KOpHs N-0ii cTeneHM. 1
HppaunuonajbHbie ypaBHeHus"
IHokazarenbHas ¢pynkuus. [lokazarenbHble 10
YPaBHeHHUs

54 1 AHanu3 ¥ KOppeKLUs 3HaHUH. CTﬂel‘[eHE c 1
paloHaIbHBIM IIOKA3aTeNIeM U €€ CBOMCTBA

55 5 CTeIIeHI, C pallMOHAJILHBIM [T0OKA3aTEeJIeM U €€ 1
CBOHCTBa

56 3 CBoiicTBa CTENEHN ¢ palMOHAIbHBIM 1
MOKa3areineM

57 4 IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk 1

58 5 HCHOJ‘IL30§aHI/Ie rpaduka QyHKIUH I peLIeHUs 1
ypaBHEHHH

59 6 I/Icnonb301v;aHHe rpaduka QyHKUINU AJIs peleHus 1
ypaBHEHUH

60 7 [Toka3zaTenbHblE YpaBHEHUS. OCHOBHUHe METO/IBI 1
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUN

61 8 [TokazarenbHbIE ypaBHEHUS. OCHOBHVLIe METOIEI 1
peleH sl MOKa3aTebHbIX YPaBHEHUH

62 9 OCHOBHLI? METO/bI peIIeHUs MTOKa3aTEeIbHBIX 1
ypaBHEHHI

63 10 Konrtpoabsnas paéoraNe4 "[lokasarenbHas 1
¢pynkuus. [lokazarenbHble ypaBHeHus"
Jlorapugmunuyeckas pyHKuus. 18
Jlorapugmnyeckue ypaBHeHHs

64 1 AHanu3 u Koppekuus 3Hanuit Jlorapudm ymcna. 1
CsoiicTBa norapugma

65 2 Jlorapudwm uncna. CBoiicTBa orapudma 1

66 3 CaoticTBa Jiorapugma 1

67 4 JlecsiTuuHbIE U HATYpaJIbHbIE JJOTapUPMBbI 1
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68 5 JlecsiTHuHBIC U HATYpAJIbHBIC JTOTaPU(PMBbI 1

69 6 [IpeobOpazoBanue BRIpaXXEHUN, COMECPKAIIIX 1
sorapupmbl

20 7 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX 1
Jorapudmbl

71 8 [IpeobpazoBanue 1orapuPMUIECKUX BIPAKCHUM 1

79 9 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U 1
rpaduk

73 10 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 1
rpadux

7 11 HCHOHBSO?&HI/IG rpaduka QyHKIUH I PEIICHUS 1
ypaBHEHHI

75 12 I/Icnonwo?aHHe rpaduka QyHKUMU I peleHus 1
YpaBHCHHIA

76 13 Jlorapudmudeckue ypaBHeHuss. OCHOBHBIE METOIBI 1

pelieHus JorapuMUIECKuX ypaBHEHUIHA

77 14 Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE 1
METO/Ibl pEelIeHHUs Jorapu(PMUUECKUX YpaBHEHHIA

78 15 OCHOBHHev METO/IbI PEIIeHUs Jorapu(PMUIecKux 1
YpaBHCHHIA

79 16 PaBHOCWIIBHBIE TIEPEXOBI B PECIICHUH 1
norapu()MUYECKUX ypaBHEHUI

80 17 PaBHOCUIIBHBIE TIEPEXObI B PELUICHUH 1
JorapuMUIECKUX ypaBHECHUI

81 18 Kounrpoabsnas padora NeS "Jlorapudmuveckas 1
¢pynknus. Jlorapupmuueckue ypapnenus'
Tpuronomerpuyeckne BbIPaKeHUs U 29
YPaBHEHHUSA

82 1 Ananu3 u koppekius 3Hannii CHHyc, KOCHHYC, 1
TaHTCHC W KOTAaHT€HC YHCIIOBOTO apryMEHTa

83 9 CuHyC, KOCUHYC, TAHTEHC ¥ KOTAHTEHC YUCIIOBOTO 1
apryMmeHTa

84 3 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIIOBOTO 1
aprymMeHTa

85 4 ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC YUCIIOBOTO 1
apryMmeHra
Tpuronomerpuyeckas OKpyKHOCTb, OTIPEIEIICHNE

86 5 TPUTOHOMETPUYCCKHUX (DYHKIIHH YUCIIOBOTO 1
aprymeHra
TpuroHomeTprudeckas OKpY>KHOCTb, OIIPE/ICIICHHE

87 6 TPUTOHOMETPUYECKHUX (YHKIIHI YUCIOBOTO 1
aprymMeHTa

88 7 DopMYIIBI CIOXKEHUS 1

89 8 Tpuronomerpuveckne GyHKINHU TBOIHOTO yriia 1

90 9 TpuronomeTprudeckue GyHKIIHHA MTOJIOBUHHOTO 1
yria

91 10 Cymma 1 pa3HocTh cuHycoB. Cymma U pa3HOCTb 1
KOCHHYCOB

92 11 [IpeoOpa3oBaHWe TPUTOHOMETPUICCKUX 1
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BBIPAYKECHU I

[IpeoOpa3oBaHne TPUTOHOMETPHIECKUX

93 12 . 1
BBIpOKEHU I

94 13 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX 1
TPUTOHOMETPHUYECKUE (PYHKIMH

95 14 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
TPUTOHOMETPUYECKHE (DYHKIIUU

96 15 YpaBHeHHE COS X =a 1

97 16 Pemenue ypaBHeHust Buja COS X = a 1

98 17 VYpaBHenue Sin x =a 1

99 18 Perrenue ypaBHeHus Buga Sinx =a 1

100 | 19 VYpaBHenue tgx =a 1

101 | 20 Pemenue ypaBHeHus Buga tgx =a 1

102 | 21 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI 1

KonTtpoJuabnas paGora Ne6
103 | 22 @ "TpuroHoMeTpu4yecKHe BbIPasKeHHUS U 1
TPUTOHOMETPHYecKHEe ypaBHeHHs"

ITocienoBaTeIbLHOCTH M IPOIPECCHH 10
AHanu3 ¥ KOppEeKLHs 3HaHUU

104 1 ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS 1
IIOCJIE0BATEIBHOCTEN. MeTon MaTeMaTUIeCKON
UHAYKIIH
MOHOTOHHBIE U OTPAHUYEHHbBIE

105 2 nocyeIoBaTenbHOCTH. VicTopus aHanmsa 1
0ECKOHEUHO MaJIbIX

106 3 Apudmerndeckas mporpeccust 1

107 4 I'eomerpuueckas nporpeccus 1

108 5 beckoHeuHO yObIBaromiasi reoMeTpuiecKast 1
nporpeccus

109 6 Cymma 6eCK0HquHo yOBbIBaroLIeH 1
TeOMETPHUECKON TPOTPECCUHU

110 7 JIMHEHBIN 1 3KCTIOHEHIMAIbHbBIA pocT. Huco e. 1
dopmyiia CI0KHBIX MPOLIEHTOB

111 8 JIMHEHBIN ¥ SKCIOHEHIIMAIbHbBIA pocT. HucIo e. 1
dopmyiia CI0KHBIX MPOLIEHTOB

112 9 Vcnonb30BaHue NpOrpeccuu Jis peLieHus 1
peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa

113 | 10 KonTtpouabHnas paGoraNe7 1
"IlocienoBaTeJbHOCTH M Iporpeccun’
HenpepsbiBable pynkuun. [lpousBognas 20

114 1 AHanu3 u Koppekuus 3Hannit HenpeprsiBHbIe 1
(GYHKIIMU U UX CBOWCTBA

115 2 Touka pa3pbiBa. AcuMNTOTHI rpauKoB PyHKINN 1

116 3 CaoiicTBa (DyHKIMH HETIPEPHIBHBIX Ha OTPE3Ke 1

117 4 CaoiicTBa (DyHKIMH HETIPEPHIBHBIX Ha OTPE3Ke 1

118 5 MeTo MHTEpPBAJIOB JUIsl PEIIEHNS HEPABEHCTB 1

119 6 MeTo MHTEpPBAJIOB JUIsl PEIIEHNS HEPABEHCTB 1

120 7 [IpumeHeHre MeTOJa MHTEPBAJIOB IS PEILICHUS 1
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HEPaBEHCTB

[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI

121 8 1
JUISL pELIeHUs 3a1a4
122 9 [TpuMeHeHHne CBOWCTB HETIPEPBHIBHBIX (PYHKIUI 1
JUISL pelleHus 3a/1a4
123 | 10 [lepBas u BTOpas npou3BOAHBIC (DYHKIIHMH 1
124 | 11 Onpe;[eneHHf, TeOMETPUYECKUI CMBICTT 1
MIPOU3BOTHOM
125 | 12 Omnpenenenne, GU3NISCKUA CMBICI IIPOU3BOTHON 1
126 | 13 YpaBHeHHE KacaTeIbHOU K rpaduKy HYHKITUH 1
127 | 14 YpaBHeHUEe KacaTelIbHOU K rpaduKy HYHKITMH 1
128 | 15 [Tpou3BoHBIE 37IEMEHTAPHBIX (DYHKITHI 1
129 | 16 [Tpon3BoHBIC HIIEMEHTAPHBIX (HYHKIUH 1
[Tpon3BoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO U
130 | 17 ~ 1
KOMITO3UIIUU (DYHKITHI
[IpousBoHAas CyMMBI, IPOU3BEACHHUSI, YACTHOTO U
131 | 18 9 1
KOMITO3HUIMH () YHKIIUNA
[Tpon3BoaHast CyMMBI, TPOU3BEICHHS, YACTHOTO U
132 | 19 ~ 1
KOMITO3UIIUU (DYHKITHIA
133 | 20 \ KounrtpoJabHnas padora Ne§ "IlpousBoanasn' 1 1
IToBTOpEHUE 3
134 1 AHanu3 ¥ KOppEKLHs 3HAaHUU. Y paBHEHUs 1
135 2 ‘ Hrorosasi koHTpo/IbHas padoTa 1 1
136 3 OyHKIIU 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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11 KJIACC

Tema ypoka Kou1-Bo yacoB Hara
HU3yYeHHUsI
Bcero | KonrpoabHble | miaan | ¢akr
padoThI

Iloemopenue 4

1 Tpuronomerpuyeckue npeoOpazoBaHusl. 1

2 TpuronomeTpruyeckue ypaBHEHUS U 1

HEPABEHCTBA.
3 | [lpousBoaHas. 1

I'nasa 1. Muozounenwi 10
5 AHaM3 ¥ KOpPEKIKs 3HAHUH. 1
MHOro4seHbl OT OJTHOM IEPEMEHHOM.
6 MHOTOYJICHBI OT OJTHON IEPEMEHHOM. 1
7 MHOrowieHsl OT OJHON NEPEMEHHOM. 1
8 MHorowieHbsl OT HECKOJIBKUX 1
MIEPEMEHHBIX.
9 MHorowieHbsl OT HECKOJIBKHX 1
MIEPEMCHHBIX.
10 | MHorouwieHbl OT HECKOJIBKHX 1
MIEPEMCHHBIX.
11 | YpaBHeHus BbICIINX CTENEHEN 1
12 | YpaBHeHus BBICIIUX CTENEHEH 1
13 | YpaBHeHUs BBICHINX CTEICHEH 1

I'nasa 2. Cmenenu u kopuu. Cmenennsie 24
dyukyuu.

15 | Ananmu3 u xoppekuus 3HaHui. IlonsTue 1
KOpHS N-iI CTeNEeHW U3 JEHCTBUTEIBHOIO
qucia

16 | [lomsitme KOpHS N-i  CTeNEeHW W3 1
JICMCTBUTENILHOTO YKCIIa

17 @yHKIMK Y = W , UX CBOWCTBA U rpauKu. 1

18 OyHkuun Y = W , X CBOWCTBA U TpaduKu 1

19 ® _ V_ . 1

yHKIMK Y =V X, HX CBOMCTBa U rpaduku

20 | CgoiicTBa KOpHsI N-i CTENEHHU. 1

21 | ColicTBa KOpHS N-i CTENICHHU. 1

22 | CoiicTBa KOpHsI N-i CTETEeHHU. 1

23 | [IpeoOpazoBaHre BBIPAKCHHIH, 1
COJIepKAIINX PAJUKAIIbI

24 | [IpeoOpazoBaHUEe BBIPAKCHHIH, 1
COJIepKAIINX PAJTUKAIIBI

25 | IIpeoOpa3zoBaHue BBIpaKEHU, 1
COJEPKALMX PATUKAIIbI

26 | IIpeoOpa3zoBaHME BBIpaKEHU, 1
COJEPKALMX PATUKAIIbI

27 | CteneHu U KOPHU 1




I'naea 3. Ilokazamenovnan u

29 | Ananm3 u Koppekius 3HaHui. [TonsaTHe 1
CTETICHH C JTIOOBIM pallOHATIBHBIM
HIOKa3aTeseM

30 | IlonsiTHE CTENEHU C JTHOOBIM 1
panrOHAIBHBIM ITOKA3aTeIeM

31 | IlonsiTHE CTENEHU C JHOObIM 1
panrOHAIBHBIM ITOKA3aTeIeM

32 | Crenennsle GyHKINH, UX CBOICTBA U 1
rpaduKH.

33 | Crenennble (yHKIMHM, WX CBOHCTBA H 1
rpadukH.

34 | Crenennsle GyHKINH, UX CBOICTBA U 1
rpaduKH.

35 | Crenennsle GyHKINHU, UX CBOICTBA U 1
rpaduKkH.

36 | M3BieuyeHne KOPHS U3 KOMIUIEKCHBIX 1
qrced.

37 | V3BieyeHne KOPHS U3 KOMIUIEKCHBIX 1
qrced.

31
nozapugmuyeckan Qynkyuu

39 | Ananus u KOppEeKLHs 3HAHUH. 1
[TokazarenpHast (QyHKOHS, €€ CBOWCTBA M
rpadux

40 | IlokazarenpHasi (YHKIWS, €€ CBOWCTBA U 1
rpadux

41 | Iloka3arenbHas QyHKIHS, €€ CBOWCTBA U 1
rpadux

42 | Iloka3arenbHble ypaBHEHHUS 1

43 | IlokasarenbHbIC YpaBHEHHS 1

44 | Tloka3arenbHble ypaBHEHMS 1

45 | [loka3zaTenbHbIC HEPABEHCTBA 1

46 | Iloka3arenbHble HEPABEHCTBA 1

47 | Tlonstue nmorapudma 1

48 | IlonsaTue norapudma 1

49 | Jlorapudmuueckas QyHKIMs, ee CBOICTBA U 1
rpaduk.

50 | Jlorapupmuueckas ¢pyHKIHMS, €€ CBOWCTBA U 1
rpaduk.

51 | Jlorapupmuueckas pyHKIHSA, €€ CBOWCTBA U 1
rpaduk.

52 | IlokasarenbHas ¥ JorapupmMuuecKas 1
byHKIINH.

54 | Ananu3 u Koppekius 3HaHui. CBolicTBa 1
JorapugpmoB

55 | CpoiictBa jorapudpmon 1




56 | CoiicTBa orapudmon 1
57 | CpoiictBa orapupmoB 1
58 | Jlorapudmudeckne ypaBHCHUS 1
59 | Jlorapudmuyeckue ypaBHeHUS 1
60 | Jlorapudmuueckue ypaBHEHUS 1
61 | Jlorapupmuueckue ypaBHEHUS 1
62 | Jlorapudmuyeckrue HEpaBeHCTBA 1
63 | Jlorapudmudeckrue HepaBEeHCTBA 1
64 | Jlorapudmuueckrue HepaBeHCTBA 1
65 | JduddepennupoBanue mokazaTeabHON U 1
J0rapupMUUECKON (YHKIIHHA.
66 | JduddepennupoBanue mokazaTeabHON U 1
J0rapupMUUECKON (DYHKIIHHA.
67 | IuddepennupoBanne moOKa3aTeIbHOH U 1
J0rapupMUIECKON (YHKIIHHA.
68 | Jlorapupmuyeckue ypaBHEHUS U 1

HEPaBEHCTBA

I'nasa 4. llepeoobpaznan u unmezpan 9

70 | AHanu3 U KOPPEKLMs 3HAHUM. 1
[TepBooOpa3Has 1 HeOMpeACTICHHBIH
UHTErpaj

71 | IlepBooOpa3Hast u HEOIpeeICHHBIN 1
UHTErpaj

72 | IlepBooOpa3Hast U HEOIpeesICHHBIN 1
UHTErpaj

73 | OnpeneneHHbIH HHTETpa 1

74 | OmpeneneHHbIN HHTErpall 1

75 | OnpeneneHHblil HHTErpasi 1

76 | OnpeneneHHBINH HHTETpA 1

77 | OnpenesneHHbIH HHTErpall 1

I'nasa 5. Inemenmot KOmoOUHAMOpPUKU, 9

CMamucmuKu u meopuu 6eposinHocmeil.

79 | AHanu3 U KOppeKIys 3HaHui. BeposTHOCTH 1
U T€OMETPHSI.

80 | BeposITHOCTh U TEOMETPHSI. 1

81 | He3aBucuMble TOBTOPEHUS UCITBITAHUN C 1
JIByMsI UICXOJIaMH.

82 | He3zaBucuMble TOBTOPEHUS UCITBITAHUN C 1
JIBYMsI HCXOJITaMH

83 | He3aBucuMble TOBTOPEHUS UCITBITAHUN C 1
JIBYMsI HCXOJITaMH

84 | Craructudeckue METOIbI 00pabOTKH 1
uHpOpMaLnH.

85 | Craructudeckue METOIbI 00pabOTKH 1
uHpOpMaLnH.

86 | Nayccopa kpuBasi. 3aK0H OOJIBITUX YUCEIT 1

87 | I'ayccoBa kpuBasi. 3aKOH OOJIBIINX YHCEI 1




I'nasa 6. Ypaeuenusa u nepagencmaa.

Cucmembl ypagnenuii U HePAGEHCME. 33
88 | PaBHOCHJIBHOCTDH ypaBHEHUIt 1
89 | PaBHOCWJIBHOCTH YpaBHEHUI 1
90 | PaBHOCWJIBHOCTb YpaBHEHHI 1
91 | PaBHOCHJIBHOCTH YpaBHEHUI 1
92 | OGmue MeTo bl pelCHHs YPaBHEHHIA. 1
93 | OGmue MeTo1bl pelieHHs YpaBHEHH. 1
94 | OGmue MeToibl pelieHHs YPaBHEHHI. 1
95 | PaBHOCHJILHOCTh HEPABEHCTB 1
96 | PaBHOCHIBHOCTH HEPABEHCTB 1
97 | PaBHOCHIILHOCTh HEPABEHCTB 1
98 | YpaBHeHMsI W HEpaBEHCTBA C MOJYJISIMU 1
99 | YpaBHeHUs M HEPABEHCTBA C MOAYIISIMU 1
100 | YpaBHeHHS W HEPaBEHCTBA C MOJYJISIMU 1
101 | Pemenue ypaBHEHHI U HEPABEHCTB. 1
103 | AHanu3 U KOppeKuus 3HAaHUW. Y paBHEHUS U 1
HEpaBEHCTBA CO 3HAKOM paJIMKaja.
104 | YpaBHeHUS U HEPABEHCTBA CO 3HAKOM 1
pajuKana.
105 | YpaBHeHUs U HEPABEHCTBA CO 3HAKOM 1
pajuKana.
106 | YpaBHeHHS U HEPABEHCTBA C IBYMS 1
EepEMEHHBIMU
107 | YpaBHeHUs U HEpPABEHCTBA C IBYMs 1
epEMEHHBIMU
108 | Jloka3arenbCTBO HEPABEHCTB 1
109 | Jloka3aTtensCTBO HEPABEHCTB 1
110 | Jloka3arenbCTBO HEPABEHCTB 1
111 | Cuctemsbl ypaBHEHUI 1
112 | Cucrembl ypaBHEHH 1
113 | Cucremsl ypaBHEHHI 1
114 | Cuctembl ypaBHEHUI 1
115 | Pemienue cucteM ypaBHEHHI U HEPAaBEHCTB 1

117 | Ananu3s u KoppeKuus 3HaHUH. 3ajauu ¢ 1
napaMeTpamu

118 | 3agauu c mapameTpamu 1

119 | 3agauwm ¢ mapameTpaMu 1

120 | 3agauwm ¢ mapameTpaMu 1

Oboowarouiee noemopenue 16

122 | Ananu3 U KOppeKIus 3HAHUH. 1
[lepBooOpa3Has U HeoNpeAeICHHBIH
uaTerpan. OnpeneneHHbI HHTETpal

123 | CoiicTBa KOpHS N-if CTENEHH. 1

[IpeobpazoBanme BhIpaXKEHUH,
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COJACPKAINX paduKaJibl

124 | Iloka3aTenbHbIC YpaBHEHUS 1

125 | Iloka3aTenpHbIC YpaBHEHUS 1

126 | Iloka3aTenbHBIC HEPABEHCTBA 1

127 | Iloka3aTenbHbIC HEPABEHCTBA 1

128 | CaoiicTBa j10rapugmon 1

129 | Jlorapudpmuueckne ypaBHCHHS U 1
HEpaBEHCTBA

130 | Jlorapudpmuueckue ypaBHCHHS U 1
HEpaBEHCTBA

131 | duddepennupoBanne nmoka3aTeabHON 1 1
JorapupmMuuecKoi QyHKIHHA

132 | O6ume MeTo/Ibl pelIeHus! ypaBHEHUH 1

133 | YpaBHeHHsI ¢ MOTYJISIMH 1

134 | UppamnuoHanbHble YpaBHEHHS U 1
HEpaBEHCTBA

135 | YpaBHeHUs 1 HEpAaBEHCTBA C MMapaMeTpaMu 1

136 | YpaBHeHus U HEpAaBEHCTBA C MapaMeTpaMu 1

OBUIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anrebpa u Havyasa MareMatuueckoro ananuza. 10-11 kmaccel. YueOHuk. ba3zoBsiii u yriryOJIeHHBIN
ypoBHHU. 2021. Yuebnuk. Anumos L. A. U3natensctBo «IIpocBemmenue»

Martemaruka:anrebpa u Hayana MaTeMaTHYECKOro aHalln3a, reoMeTpus. Asiredpa u Hadana
MaTeMaTH4ecKoro aHanmsa. 11 kiacc. YueOHuK U1t 0011eo0pa3oBaTelbHbIX OpraHu3aui(0a3oBblil n
yriyoJieHHbIH ypoBHHU) B 2 4.-A.I". Mopakosud, I[1.B. CemenoB. — 9-e uzn., crep.- M.: MHemo3uHa,
2020r.

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

» AnreOpa 1 Hayaia MaremMatudeckoro aHanmsa. 10-11 kimaccbl. YueOHuk. ba3oBblit 1 yriryOineHHBIH
ypoBHHU. 2021. Yuebuuk. Anumos L. A. M3natensctBo "[IpocBemenue”

* PaGouas mporpamMma cpenHero o0uiero oopasosanus npeamMera «MaTemaTHKay yriayOnEHHbBIN
ypoBeHb. OntoOpeHa perienuem (eaepanbHOro yaeOHO-METOINYECKOT0 O0bEAMHEHUS 110 00IeMy
oOpazoBanwuto, mpoTokon 7/22 ot 29.09.2022 r.

* MeToanueckue peKoMeHAaluu 1Mo yueOHuKy "Anreopa u Havyana ananmza" 10-11 kmaccet /ABTOD:
Anumos II.A., U3narensctBo "[IpocBemenue”

* Anrebpa u Havana aHanu3za, 10-11 knaccel, B 1Byx vactsax. [loypouHoe miiaHupoBaH#ue 10 y4eOHUKY
Amumosa III.A/ ABTop-coctaButens: I puropsesa I'.1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET

* http://window.edu.ru/ DnekTpoHHast 6MOIMOTEKA YYCOHUKOB U METOAMIECKUX MATEPUAIIOB

* http://www.math.ru Marepuaisl o matemaTrke B EquHO#M KOJUTEKIUH HUPPOBBIX 00pa30BaTEIbHBIX
pecypcoB

* http://www.bymath.ne t 'azera «Maremaruka» M3narensckoro noma «IlepBoe ceHTIOps»

* http://www.uztest.ru 3amauu mo reomerTpun: HHGOPMAITUOHHO-TIOMCKOBAs CHCTEMA

* http://www.problems.ru KommbrorepHas MaremaTHKa B IIKOJIC

» http://school.msu.ru Maremaruxka. llIkona. Byaymee. Caidt yunrens maremaruku A.B. [lleBkuna

* http://www.etudes.ru Martemarudeckoe oOpa3zoBaHue: MPOILIOE U HacTosIee. HTepHeT OubanoTeka
10 METOIMKE MTPEOIaBaHUsI MATEMATUKU

* http://www.exponenta.ru ITopran Allmath.ru — Bcst MaTemarnka B 0JHOM MecTe

* http://www.allmath.ru TIpuknanHas MaTemaruka: CIpaBOYHUK MaTeMAaTHIECKHX (HOPMYII, IPUMEPHI U
3a/1a4M C PEIICHUSIMA

* http://math.rusolymp.ru 3agaysuk [ HOATOTOBKH K OJUMIIMAZAM 10 MAaTEMATUKE

* http://tasks.ceemat.ru 3anumarensHast MaTremaTnka — OJUMIIHAIBI, UTPbI, KOHKYPCHI 10 MAaTEMaTHKE
TS IIKOJIBHUKOB

* http://www.math-on-line.com Maremaruueckue OTUMIIMAABI IS IKOJILHUKOB

« http://www.olimpiada.ru MaremMaru4yeckue OJIMMIIMAILI U OJIMMIIMAIHbIE 3a1aUN

CormacoeaHo

[TpoToron Ne 1 sacemanms
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