AHHOTauMs K pado4eil nporpamme
MaTeMaTHKa

Y4eOublll mpeaMeT

Anrebpa 1 Hauana MaTeMaTHYECKOTO aHAJIN32

Knacc
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KonuuectBo Ha u3ydenue yuebHOTO Kypca «Airebpa M Hadansa MareMaTHYECKOTO aHATH3a
4aCcoB otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 vaca B Heneno), B 11 kimacce — 136
4yacoB (4 yaca B HEJIEIIO).
VYV4yeOHUK HI.LA.  Amumos, .M. Komsarun, M.B. TkaueBa «Anrebpa u Hayaia
Maremartnueckoro aHaiausa 10-11 kmaccel. ba3oBeili M yrayOneHHBIH ypoBHH», M.
IIpoceemenue 2023r.
CocTaBureib Kaptsimosa O.JI.
[ens n3ydeHus - obecrie4eHHEe WHCTPYMEHTAIBLHON 0a3bl JUIsl MU3YYCHHSI BCEX €CTECTBEHHO-
yqe6H0rQ Hay4YHBIX KYpPCOB,
npeaMeTa - ($opMHpPOBAaHUE JIOTHYECKOTO M aOCTPAKTHOTO MBINIJICHUS OO0YYarOIIHXCS
Ha ypOBHE, HEOOXOJIUMOM JJII OCBOCHUS WH(POPMATHUKH, OOIIECTBO3HAHMS,
WCTOPHUH, CIIOBECHOCTH M JPYTHUX JUCIUTLINH,
- OBJAJICHHE YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMynupyeT CBOM JOCTHXKEHUSI B MAaTEMaTU4YECKOI opme
Conepxanue 10 KJIACC

Yuciia v BbIYHMCICHUSA

Panmonanphpie uncina. OOBIKHOBEHHbIE M JECSTHUYHBIE ApOOU, TPOLIEHTHI,
OeckoHeuHble nepuoguueckue Jpobu. Ilpumenenue papoGeil W HPOLEHTOB JUIs
peILIeHUs IPUKIAJHBIX 3a7a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUI U pEaJIbHOM JKU3HHU.

JelictBuTenbHble  4uchaa. PalMoOHaNbHBIE M UPPALMOHAIBHBIE  YHCIIA.
Apudpmernueckue — omepauMd € JCHCTBUTENBHBIMM  uuciaMd.  Moayib
JeMCTBUTENIHOTO 4YuciIa U ero cBoicTBa. I[lpuOimxkEHHBIE BBIUMCIEHMS, IpaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

CrerneHb ¢ 11eJ16IM ToKa3aTesieM. bunom HeroTona. Mcnoab3oBanue noaxoasiiei
dopMbl 3amucH JEUCTBUTENBHBIX YHMCEN JUIsl pElIeHUs MNPAaKTUYECKUX 3a1ad |
IIPEJICTaBICHUS] JaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJlbHON CTEIIEHH U €ro CBOICTRA.

Crenenp ¢ palMOHaJIbHBIM IIOKa3aTeleM U €€ CBOHCTBA, CTENEHb C
JNIEUCTBUTEIILHBIM ITOKAa3aTelIeM.

Jlorapupm umcna. CpoiictBa Jnorapupma. JlecsTUuHBIE W HaTypajbHbIE
J0rapuMBbl.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCUHYC,
APKKOCHHYC ¥ apKTaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUs M HEpABEHCTBA

ToxnecTBa W TOXIECTBEHHBbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YypaBHEHMsI M YypaBHEHMs-cleAcTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OcHOBHBIE METOJBl PEIIEHUsl ENbIX U APOOHO-PAllMOHANBHBIX YpaBHEHHUH H
HEpaBeHCTB. MHOroujaeHsl OT OJHOM TNiepeMeHHOH. /[leneHne MHoOrouseHa Ha
MHOroujaeH ¢  octatkoM. Teopema  be3sy.  MHorowieHel ¢  LEIBIMHU
kor¢p¢punmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTENIEHH U KOPHH.

WppanmonaneHbele ypaBHeHHs.. OCHOBHBIE METOJZbI PEUIECHMS] MpPpalMOHAIbHbBIX
YpaBHEHUM.

IToxa3zarensHble ypaBHEHUs. OCHOBHBIE METOIbI PEIICHUSA IIOKA3aTENIbHBIX
YpaBHEHUU.

[TpeoOpa3oBaHue BBIpAKEHUN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIICHUS JIOTapU(PMUIECKUX




YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUIECKHE hopmyIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHne TpuroHoMeTpUIeCKUX YPaBHEHUN.

Pemenne cucreM JIMHEHWHBIX YpaBHEHMW. Marpuna CHCTEMBl JIMHEHHBIX
ypaBHeHUHU. Onpenenurenb MAaTpUIlbl 2X2, €ro reOMETPUYECKUA CMBICIT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYCHUs, NPUMEHEHUE ONPEICIUTENsI s PEIICHUS CHUCTEMBbI
JIMHEHHBIX ypaBHEHUH. Pelienne npuKiIagHbeIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEWHBIX
ypaBHeHUM. lccnenoBaHne TMOCTPOEHHOW MOAENM € IIOMOLIBIO MATpULl U
onpeaeuTeNeH.

[locTpoeHne MareMaTHYecKUX MOJENIEH pealbHOM CHUTyallud C IIOMOIIbIO
YpaBHEHUN W HepaBeHCTB. [IpuMeHeHHME ypaBHEHHM M HEPABEHCTB K PEILICHUIO
MaTeMaTHUYECKUX 33a]a4 ¥ 3a/1a4 U3 PA3JIMYHbIX 00JIaCTel HAYKU U peabHON KU3HH.

DOyHKUMH U rPpapuKu

OyHkIUsa, crnocoObl 3amaHus  (QyHkiuu. B3aumHO oOpaTHBIE  (QYyHKIUH.
Kommnozumus ¢ynkuuii. ['paduk pyHkumuu. DneMeHTapHbIe TPeoOdpazoBaHus rpaukoB
(GyHKIHIA.

OO6nacTp ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHKImu.
[TpomexyTku 3HaKOMOCTOSHCTBA. UETHbie W Heu€THble (QyHkuuu. llepuoanueckue
¢byukun. [IpoMexxyTkM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl M MHUHUMYMBI
¢ynkunu. Hanbonpiee 1 HanMeHbIIee 3Ha4eHUS (PYHKIIMU Ha TPOMEKYTKE.

JluneitHas, KBajpaTH4Has W APOOHO-IIMHEHHAs QYHKIUH. DIIEMEHTapHOE
HCCJIEIOBAaHKE U TTOCTPOCHHUE UX IpaUKOB.

Crenennas (QyHKUMS ¢ HaTypaldbHBIM U LIEJBbIM IMOKa3areneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpauiKk KOPHS N-0i CTENEHU KakK (PYHKIUU OOpATHOM CTETICHHU C
HaTypaJIbHbIM I10Ka3aTeJeM.

[TokazarenbHass u norapudmuyeckas (QyHKIMHM, HUX CBOMCTBA M TpaduUKH.
Hcnonb3oBanue rpadukoB GYHKUIUH IS pellieHHs ypaBHEHUH.

Tpuronomerpuueckass  OKpPYKHOCTb,  OIpENEICHHE  TPUTOHOMETPUUYECKUX
(GYHKIIMI YMCIOBOTO apryMeHTa.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B peaJIbHBIX Mpolieccax U sBieHusx. I'paduxu
pEaIbHBIX 3aBUCUMOCTEM.

Hayana maTreMaTH4ecKoOro aHajim3a

ITocnenoBareabHOCTH, CIIOCOOBI 3amaHMsl  IOciedoBaTelbHOCTEH. MeTon
MaTEMaTUYECKON MHAYKIMH. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEIO0BATEIBHOCTH.
HcTopurs BOSHUKHOBEHUSI MaTEMAaTHYECKOT0 aHaIM3a KaK aHajIu3a 0€CKOHEYHO MaJlbIX.

Apudmernueckass U reoMerpuueckas mporpeccud. beckoHeuHo yObIBaromias
reomerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBaIOlIEeH T€OMETPUYECKOM
nporpeccuu. JIMHENHBIM U DKCIOHEHIMAIBHBIA pocT. Hucno e. Popmyiia CIOKHBIX
npoueHToB. Mcnonas3oBanue mporpeccuu Uisl pelieHus] pealIbHbIX 3a7ad MPUKIAIHOIO
Xapakxrepa.

HenpepriBable pyHKIIMU U UX cBOMCTBA. Touku pa3pbiBa. ACUMITOTHI IpaUKOB
¢ynkuuii. CoiicTBa (yHKIMH HENMpPEpBHIBHBIX HA OTpe3Ke. MeToJ] WHTEepBalOB JUIs
peuieHus HepaBeHCTB. [IprMeHeHHe CBOMCTB HEMpepbIBHBIX (DYHKIMHA Ui pelIeHus
3a/ay.

[lepBas u BTOpas mpousBoaHbIe QyHKIMU. OnpenencHne, TeOMETPUUECKUN U
(bu3nUecKuil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K rpaduKy QyHKIHH.

[TpousBonHbIe 31eMeHTapHbIX (yHKUUA. [Ipon3BoaHAs CyMMBI, TPOU3BEACHHUS,
YaCTHOT'O ¥ KOMIO3UIINU (DYHKITUH.

MHo:xecTBa U JIOTHKA

MHoxecTBO, Onepaluy HaJl MHOKECTBAMHU U UX CBOMcCTBA. J(narpaMmMbl Dinepa—
Benna. IIpuMeHenne TeopeTUKO-MHOKECTBEHHOTO anmapara Jijisi ONMCaHus peajbHbIX
MIPOLIECCOB U SIBJICHUH, IPH PEIICHUH 3a]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIO0 OOBEKTa, CIEJCTBUE,




J0Ka3aTCIbCTBO, PaBHOCUJIBHBIC YPABHCHUS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypaneuble u nensle yucna. [IpuMeHeHHe NPU3HAKOB JEIMMOCTH LEJBIX
yucen, HauOonpmui oomuit nenutensd (nanee — HOJl) n HanmensbIniee oO1iee KpaTHOE
(manee — HOK), ocratkoB mo mony:mwo, aaropurma EBkinja ans pelieHus 3anad B
LEJIbIX YUCIIAX.

KommekcHbie yncna. Anredpandeckas 1 TpUroHoMeTpudeckas (GopMbl 3aIUCH
KOMIUIEKCHOTO uuncia. ApudMeTudyeckue orepanuyd ¢ KOMIUIEKCHBIMU YHUCIIAMU.
N3o0paxeHnue KOMIUIEKCHBIX YUCEN Ha KOOpJAWHATHOM 1uiockoctu. Popmyna Myaspa.
KopHu n-oii crenenu u3 KOMILIEKCHOrO yucia. llpumenenne KOMIIIIEKCHBIX Yucen s
pelieHus (U3NYECKUX U FEOMETPUUECKUX 3ajau.

YpaBHeHMsI M HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHHUI U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBbI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEM TPUTOHOMETPUUYECKUX YpaBHEHUU c IMOMOIIBIO
TPUTOHOMETPUYECKOIN OKPYKHOCTHU. PellieHne TpUroHoMeTpruieCKuX HEpaBeHCTB.

OcCHOBHBIE METO/IbI PEILICHHUS TOKA3aTENbHbBIX U JIOrapu(MUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METOABl PELICHUS CHUCTEM M COBOKYIHOCTEM pallOHalbHbIX,
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKHX
3a1ad ¥ 33/1a4 U3 Pa3IMYHBIX 00JacTel HAYKHW M PeaIbHOW KM3HH, WHTEPIpPETALUs
MOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U IPapuKH

I'pa¢puk kommosunuu QyHkuuidl. I'eomeTpuyeckue o00pas3bl ypaBHEHUH H
HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

I'paguueckue MeToAbl pelICHHs ypaBHEHUH M HepaBeHCTB. ['paduueckue
METO/Ibl PEIlIEHHs 3a]a4 ¢ TapaMeTPaMH.

Ucnonp3zoBanne rpadukoB GYyHKIMA 1T HMCCIEIOBAaHUS TMPOILIECCOB U
3aBHCUMOCTEH, KOTOpbIE BO3HMKAIOT MpH pPELIeHUHM 3aJady U3 JAPYruX Y4eOHBIX
IIPEIMETOB U PEAJIBHOM JKU3HHU.

Havyana mareMaTu4yeckoro anajamusa

[IpumeHeHne NPOU3BOAHON K HCCIENOBAaHUIO (PYHKIMHA HAa MOHOTOHHOCTH H
SKCTpeMyMbl. HaxoxaeHue HauOOJBIIEr0 M HAWMEHBIIEro 3HAYeHUH HEenpepbIBHOU
(GyHKLINU Ha OTpE3Ke.

[IpumeHeHre TPOU3BOJHOW [UIsi HAXOXKICHHS HAWIYYIIEero peIIeHHus B
MPUKIIAIHBIX 3a/1a4ax, JUIsl ONpeesIeHUsl CKOPOCTH U YCKOPEHHMsI IIpolecca, 3aJaHHOTO
dbopmynoit unm rpadukom.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. I[lepBooOpasHbie
31eMeHTapHbIX QyHKuM. [IpaBuiia HaxoX/1eHNs TEPBOOOPAZHBIX.

WNHuTterpan. I'eoMeTpudecknii CMBICI HHTErpajia. BeluucieHue onpener€éHHoro
uHTerpaia no popmyine Hetorona-Jleliouuna.

[IpumeHeHne WUHTErpana A HAXOXKAEHHUS IUIOMIAAed MIockux ¢uryp u
00BEMOB reOMETPUUECKHX TEJl.

[Ipumepsr pemenuit  auddepeHnnanbHbBIX  ypaBHEHUH. Maremarndeckoe
MOJICIMPOBAHKE PEATbHBIX MPOIIECCOB ¢ TOMOIIBIO AU PepeHInanbHbIX ypaBHEHUH.




