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Beinucka uz OOII COO

3.1.4.1. Pabouas mporpaMMa Y4eOHOro Kypca «AJjredpa M Havyaja MaTeMaTH4eCKOIo
aHa/u3a. Yriyo0JeHHbIH ypoBeHby A5l o0yuawiuxcsi 10-11 kiaaccoB

Ha u3yuenue yuebHOro kypca «Ainredpa u Hayajla MaTeMaTH4eCKoro anainuza» B 10-11
KJIacax OTBOIUTCS B yueOHOM Iutane 272 yaca: B 10 kimacce - 136 gacos (4 gaca B Hezeno), B 11
kiacce - 136 gacos (4 yaca B HEZIEIIO).

Coaepixanue o0yueHust

10 knace

Ymucna v BbIYMCTICHUS

PanmonanbHele yrcna. OObIKHOBEHHBIE U JECATUYHBIE JPOOU, POLIEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenne apoOeil 1 MPOLEHTOB ISl PEIICHUs TPUKIIAJHBIX 3371a4 U3
pa3IMYHBIX OTpaciell 3HAHUU U pPealbHON KU3HU.

JlelicTBUTENbHBIC Yuca. PanuonanbHbele 1 HppanroHaibHble yichaa. ApudmMernaeckue
ornepauuy ¢ JCHCTBUTEIBHBIMHM 4YHcIaMH. MOIyiab NEHCTBUTEIBHOIO 4KCIa U €r0 CBOWCTBA.
[TpuOn>keHHbIE BBIYMCICHUS, IpaBUIa OKPYIJIEHUs, NPUKHIKA M OLEHKAa pe3yibTara
BBIYHCIICHUM.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Mcnonp3oBaHue moaxonsuieit
(dopMbl 3anucu IeHCTBUTENBHBIX YUCEN Ul PELICHUs NMPAKTHYECKUX 337ad U MpeICTaBICHUS
JTAaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHU U €r0 CBOMCTBA.

CreneHp Cc palMOHaJIbHBIM IIOKA3aTEJIEM M €€ CBOWCTBA, CTENEHb C JEHCTBUTEIIbHBIM
IIOKa3aTeJIEM.

Jlorapudwm gucia. CBoiicTBa orapudma. J[eciTHIHbIC U HATypaTbHBIC JIOTapU(MEI.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHMCIOBOTO apTyMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YypaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMSI U YPaBHEHUA-CIIEICTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OcCHOBHBIE METOJIbI pELIEHUs LEIbIX W JIpOOHO-PALIMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB. MHOIOWIEHbl OT OJHOW INepeMEHHOW. [leleHne MHOrowieHa Ha MHOTOWIEH C
octratkoM. Teopema be3y. Muorousnens! ¢ nensiMu ko3 dunnentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIIUX CTEICHU U KOPHH.

Wppanmonaneupie  ypaBHeHUS. OCHOBHBIE METOJbl PEUICHUS HPPALUOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUS IOKA3aTEIbHBIX YPaBHEHUH.

[IpeoOpa3oBanue BBIpAXKEHUM, COAEPIKALINX JIOTapU(MBI.

Jlorapupmuueckne ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHblE TpUrOHOMeTpHueckrue Qopmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX
BbIpaXEHU. Pelenre TpuroHoMeTpuuecKux ypaBHEHUM.

Pemrenne cucteM NMHEWHBIX ypaBHEHUM. Marpuia CUCTEMBI JIMHEMHBIX YpPaBHEHHM.
Onpenenurens MaTpullpl 2X2, €ro reOMETPUYECKHH CMBICI M CBOWCTBA, BBIUMCIIEHHE €r0
3HAa4YEeHUs], IPUMEHEHNE ONPENIeIUTENS ISl PelIeHUs] CUCTEMBI JINHEWHBIX ypaBHeHUH. Pemienue
MPUKJIAIHBIX 33Ja4 ¢ MOMOULIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUM. VMccienoBaHue MoCcTpOeHHOU
MOJIEJIN C TOMOIIBIO MATPHI] U ONPEACITUTEIIEH.

ITocTpoeHne MaTeMaTH4ECKUX MOJIEIEN peaJbHON CUTYallMH C IOMOILIBIO0 YPAaBHEHUN U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUH U HEPaBEHCTB K PEIIEHUI0 MaTeMaTHYeCKUX 3ajad u
3a]a4 U3 Pa3IUYHbIX 00JIACTe! HAYKU U peasIbHOM KHU3HH.

DyHKIUH U TpaguUKH



OyHKIMsA, crocoObl 3amaHus QyHKIUU. B3zaumHo oOparnbie QyHKimu. Kommosurms
byakuuid. ['paduk Gyakuu. DnemeHTapHbie peodpazoBaHus rpaduKoB (yHKIIHA.

OOnacte ompeneneHUss W MHOXKECTBO 3HaueHWH ¢yHkuud. Hymu QyHKIum.
[TpomexxyTku 3HaKomocTostHCTBa. YeTHble W HedeTHble (QyHkuMH. [lepuonnyeckue QyHKIUM.
[TpomMexyTKM MOHOTOHHOCTH (PYHKIMH. MakcuMyMbl 1 MHHMUMYMbI (yHKIMH. HanGonbmiee u
HalMEHbIIee 3HaYEeHUs! PYHKIUU HAa IPOMEKYTKE.

JluneiiHas, KBaApaTU4HAas ©  JPOOHO-TMHEWHAs  (QYHKOHH.  DJIIEMEHTapHOE
UCCIIEIOBAaHHUE U IIOCTPOECHUE UX TPa(UKOB.

Crenennas (yHKIMS ¢ HATYpaJbHBIM U IIeNbIM MoKa3aTeneMm. Ee cBolicTBa U rpaduxk.
CpoiictBa 1 rpaduk KOpHs N-OM CTeNeHU Kak (PyHKIUMM OOpaTHOM CTENEHU C HaTypaJbHbIM
[IOKAa3aTeJEM.

IlokazarenbHass W Jjorapupmuueckas (QyHKIUM, HMX CBOHCTBA U  rpaduKu.
Hcnonb3oBanue rpadukoB GyHKIUN IS peIIeHUs] ypaBHEHUI.

Tpuronomerpuueckass OKpYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (DYHKIIMH
YKCJIOBOTO apryMeEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalbHBIX IpolLeccax MU sABICHUAX. ['paduku
peanbHbIX 3aBUCUMOCTEM.

Havaja maTeMaTH4eCKOro aHajmsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MOCJIEIOBATEIbHOCTEH. MeTton
MaTEeMaTUYECKON MHIYyKUUU. MOHOTOHHBIE M OrpaHMUYEHHBIE IOCIEen0BaTeNbHOCTH. McTopus
BO3HHUKHOBEHHUS MaTEMaTHUYECKOT0 aHaJIM3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMmerpuyeckas Iporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH MeOMETPUYECKON MPOTrPECCHM.
JIuHelHbII W OKCIOHEHUMANbHBIA pocT. Yumcno e. DopMylia CIOKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuu sl pELIeHHs] peasIbHbIX 3a/1a4 PUKJIAJAHOI0 XapakTepa.

HenpepbiBHble QyHKIMU M ux cBoiictBa. Touku paspeiBa. ACHUMIITOTHI I'padUKOB
¢ynkuunii. CBoiicTBa (DYHKIMI HEMPEPBIBHBIX HAa OTpe3Ke. MeToJ MHTEPBAJIOB JJIS PEUICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HENTPEPBIBHBIX (DYHKLUH /1715 peIeHus 3a/1a4.

[lepBass m Bropas mnpousBogHble (QyHKIMH. OnpenercHue, TEOMETPUYECKHNA U
(bu3nueckuii CMbICI IPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy pyHKIUH.

[IpousBonHbie dsnemMeHTapHbIX (yHKIHMA. [Ipom3BogHas CyMMBblI, TPOHM3BEACHUS,
YaCTHOT'O M KOMIIO3UIIUU (YHKLUH.

MHo:xecTBa M JIOTHUKA

MHo3xecTBO, ONIEpaliy HaJl MHOKECTBAMH M UX CBOMCTBA. J{narpaMMmsel Jiinepa-BenHa.
[IpMeHeHrne TeopeTHKO-MHOKECTBEHHOI'O amnmnapara Ui ONUCaHMs pealbHBIX MPOIECCOB U
SBJICHUH, TIPU pEIICHUH 3a]a4 U3 APYIHX y4eOHBIX MPEIMETOB.

Onpenenenve, Teopema, CBOWCTBO  MaTeMaTUYeCKOro  OOBEKTa,  CIIEJCTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHMSL.

11 knace

Yucna v BoIYMCICHUSA

Hatypanbuble u nensle yucna. lIpuMeHeHne NMpU3HAKOB JEIMMOCTH LIEIBIX YHCED,
HauOonbmui oOwmit nenurens (nanee - HOJ) u naumensiiee odiee kpatHoe (fanee - HOK),
OCTaTKOB 10 MOAYJIO, aroput™Ma EBKinaa s penenus 3a1ad B LENbIX YUciax.

KommnekcHele umcna. AnreOpanueckas M TpUTOHOMeTpuueckas (OpMbI 3allucu
KOMIIJIEKCHOTO 4Hciia. ApuMeTHdeckue ornepanuy ¢ KOMIUIEKCHBIMU 4uciaaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM miockocTh. @opmyna MyaBpa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. I[IpuMeHeHHe KOMIUIEKCHBIX YHCeNl JUI pelIeHUus (QU3HUECKUX H
F€OMETPUYECKHX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YpaBHEHHH M HEpaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI H
CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPHYECKUX YPaBHEHUH C TMOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYXHOCTH. PelieHne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METOIbI PEILIEHHUS TOKA3aTENbHbBIX U JOrapu(pMUYECKUX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.



OCHOBHBIE ~ METOABl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palMOHAJbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUH.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpamH.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a]a4 U
3a7a4 U3 pa3iuYHbIX oOJacTed HAayKW M pPEaJbHOM >KU3HM, HHTEpPHpPETalus IOJTYYEHHBIX
pE3yNbTaTOB.

DYyHKUMH U TPapuKu

I'paduk xomnozunuu ¢yHkiuii. 'eomerpudeckre oOpa3sl ypaBHEHHI U HEPABEHCTB Ha
KOOPAMHATHOW IUIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapUKU.

I'paduueckue MeTOIBbl pelHICHUS YpaBHEHUH M HepaBeHCTB. ['paduueckue MeTobl
pelIeHus 3a/1ay ¢ napaMeTpaMu.

Hcnonb3oBanue rpadmkoB GYHKIUH IS MCCICIOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

[Ipumenenne mTPOM3ZBOJHONW K UCCIEJOBAaHMIO (PYHKIMM HAa MOHOTOHHOCTh U
sKCTpeMyMbl. Haxosxenre HanOobIIero 1 HAMMEHbIIETO 3HAYCHUI HeMPEPhIBHON (PYHKIMHU HA
OTpE3KE.

[IpuMeHeHne ITPOU3BOAHOM Ul HAXOXKICHMS HAWIYYIIErOo PEIICHWS B IPUKIIAIHBIX
3aavax, A OMpeAeNieHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (opMylol wiu
rpaduKoMm.

[TepBooOpazHas, 0OCHOBHOE CBOMCTBO MepBOo0Opa3HbIX. [lepBooOpa3Hble 371€eMEHTAPHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomerpuueckuii CcMbICI HMHTErpana. BelunMcieHue ONpeaesieHHOro
uHTerpaia no popmyne Herorona-JleliOHuma.

[Ipumenenune wHTEerpasia i HAXOXKACHUS IUIOMIafed MmiIockux ¢uryp u oO6beMoB
r€OMETPUYECKUX TEJI.

ITpumepsr pelieHn nuddepeHIaTbHBIX YPaBHEHHUM. MaremaTtuueckoe
MOJICIIMPOBAHKE PEATBHBIX MTPOIECCOB ¢ MOMOIIBIO Au(PepeHInaTBHBIX YPAaBHEHUH.

IInanupyemMblie pe3y/bTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca «AJredpa u
HAYaJ1a MAaTEeMATH4YEeCKOr0 aHAJIu3a» (YriIy0/JeHHbII YPOBEHB) HA YPOBHE CPeJHero o0mero
o0pa3zoBaHus

JINYHOCTHBIE Pe3yJIbTAThI

1) rpa:kIaHCcKOro BOCIIMTAHMS:

- c(hOpPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU OO0ydarolerocs Kak AaKTUBHOIO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 00IECTBa;

- TMpeAcCTaBlIeHHE O MAaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBJICHHM, MMpOLEayp I'PakJaHCKOro oluiecTBa (BHIOOPHI, ONMPOCH! U IPYroe), yMeHue
B3aMMOJICHICTBOBATh C COIUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBMHM C WX (QYHKIHUSIMH U
Ha3HAaYeHHEM;

2) MaTPHOTHYECKOT0 BOCIIUTAHMUSI:

- c(OpPMHUPOBAHHOCTh POCCHMCKON TPAXKTAHCKOW HJIEHTUYHOCTH, YBAXKEHUS K
IIPOLIOMY M HACTOSALIEMY POCCHHCKONM MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHHE K JTIOCTHKEHUSAM
POCCHUHCKHMX MAT€MaTUKOB W POCCUHMCKONM MATEeMaTHYECKOW IIKOJbI, HMCIOJb30BAHUE ATUX
JOCTHKEHUH B IPYTHX HayKaX, TEXHOJOTHSIX, Chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

- OCO3HAaHHE JYXOBHBIX II€HHOCTEH pOCCHICKOro Hapojaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTHKEHUI HAYKH U AESITEIBbHOCTHIO YYEHOI'O, OCO3HAHHE JIMYHOIO BKJaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMS

- OCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas JCTETHKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHWH, pacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTHYeCKUM acleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) ¢pu3uyeckoro BOCIMTAHMA:



- c(OpPMHPOBAHHOCTh YMEHHs MPHUMEHSATh MaTEeMAaTUYEeCKUE 3HAHHMS B HMHTEpecax
3I0POBOTO U 0€30ITaCHOTO 00pasa KU3HU;

- OTBETCTBEHHOE OTHOIIEHWE K CBOEMYy 3J0pOBbIO  (310pOBOE  IHUTAHUE,
cOaNaHCUPOBAaHHBIM pPEXKUM 3aHATHM W OTAbIXa, peryiaspHas ¢u3nueckas aKTUBHOCTD),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIIOPTHBHO-03/I0POBUTEIBHOM NESTEILHOCTBIO;

6) TPy10BOr0 BOCIIMTAHUS

- TOTOBHOCTb K TPYIy, OCO3HAaHUE IIEHHOCTH TPYIOJIOOMS, WHTEPEC K Pa3TUYHBIM
cdepam npodeccuoHaIbHON AEITeIbHOCTH, CBI3aHHBIM C MATEMATHKOM U €€ MPUIIOKEHUSIMU,

- YMEHHE COBepLIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu M peann30BLIBATH
COOCTBEHHBIE KU3HEHHBIE IJIaHbL;

- TOTOBHOCTb M CIIOCOOHOCTh K MaT€MaTHYECKOMY OOpa30BaHHIO M CaMOOOPa30BAHUIO
Ha MPOTSKEHUHM BCEHl >KU3HH, TOTOBHOCTh K aKTHMBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKHX
3a/1a4 MaTeMaTU4eCKON HaIlpaBJIEHHOCTH;

7) 3KOJIOTHYECKOTO BOCTIUTAHMUSI:

- c(OPMHPOBAHHOCTh SKOJIOTUYECKON KyJIbTYpHl, NMOHUMAHHE BIHSHUS COLUAIBHO-
SKOHOMMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHOMN CpPeIbl;

- 0CO3HaHME INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPooIIeMm;

- OpUEHTAIMsI Ha IPUMEHEHUE MAaTEeMaTHUECKUX 3HAHUU ISl pelIeHus 3a1a4 B 00IacTu
OKpYXKarollleld cpelibl, IIaHUPOBAHUE IOCTYNKOB U OLIEHKM HUX BO3MOYKHBIX MOCJIEICTBUN AJIs
OKPYKAaroIIel Cpeibl;

8) HeHHOCTH HAYYHOT O MO3HAHUSI:

- c¢(hopMHPOBAaHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH MPAaKTUKU, MOHWMaHHE MAaTEMaTHYECKOW HAyKH Kak Cepsl
YeJI0BEUYECKON JAESITeTbHOCTH, ITAOB €€ PA3BUTHSI U 3HAUUMOCTH I Pa3BUTHUS [IUBUIM3AINH;

- OBJAJICHUE S3bIKOM MAaT€MaTUKU W MaTEeMaTHMYECKOH KYyJIbTypol Kak CpeICTBOM
MO3HAHUS MHPA;

- TOTOBHOCTb OCYILECTBISTh IPOEKTHYIO U HCCIIEJOBATEIbCKYIO JESATEIbHOCTD
WHAUBUAYAILHO U B TPYIIIIE.

MertanpeamMeTHble pe3yJibTaThI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBbie Joruyeckue AeficTBus:

- BBIBJIATh U XapaKTepU30BaTh CYLIECTBEHHBIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATHH, OTHOWICHWHA MEXAY TMOHATHAMH, (DOPMYIUPOBATH ONpEACTCHUS TOHSATHH,
YCTAQHAaBJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMKM, OCHOBAaHMS Uil OO0OOIEHUS WU
CPaBHEHHUSI, KpUTEPUU ITPOBOAMMOI0 aHAJIN3A,

- BOCHPUHHUMATh, (POPMYIHPOBATH U MPEOOPA30BHIBATh CYKICHUS: YTBEPAUTEIbHbIE U
OTpHULATENIbHbIE, €MHUYHBIE, YACTHbBIE U 00IIME, YCIOBHBIE,

- BBUABJIATH MaTeMaTHMYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M HNPOTHBOPEYMS B
dakTax, MaHHBIX, HAONIOJICHHUAX M YTBEPXKICHUSIX, MpEUIaratb KPUTEPHUH JUISI BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUN;

- JIeNiaTh BBIBOJIBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

- TMPOBOJUTH CAaMOCTOSITENIBHO JOKAa3aTEeJbCTBA MAaTEMaTHYECKUX YTBEPXKICHHM
(mpsiMble M OT TPOTHBHOIO), BBICTPAaWBaTh APTyMEHTAIMIO, MPHUBOAUTH TNPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHSI U BHIBOIBI;

- BbIOMpaTh cnoco0 pemieHus yueOHOH 3amauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOMAUIMM C YYETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpUTEPUEB).

Bba3oBble uccienoBarebckue 1elCTBUA:

- HCIOJb30BaTh BONPOCHI Kak HCCIENOBATEIbCKUM HMHCTPYMEHT IO3HaHUS,
dbopMyIupOBaTh BONMPOCH], (UKCUPYIOIIKE MPOTHBOpEUNe, MpoOIeMy, yCTaHaBIMBAaTh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

- MPOBOJUTH CAMOCTOSATEIBHO CIJITAHUPOBAHHBIM HKCIEPUMEHT, HCCIIEJOBAHHUE II0
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHMS, MPOLECCa, BBIIBICHHIO
3aBHCUMOCTEN MeXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;



- CaMOCTOATENBbHO (QOPMYIUpPOBaTH OOOOLIEHUS W BBIBOABI 10 pe3ylibTaTaMm
MPOBEJCHHOTO  HAONIONECHUS, HUCCIEIOBaHMs, OLEHUBAaTh JOCTOBEPHOCTh  IOJYYE€HHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

- TOpOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE IMpolecca, a TakKe BBIIBUTATh
IIPEIIOJIOKEHNS O €70 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nndopmanmeii:

- BBISIBIIATH J1e(UIMTHI WHPOPMALNHY, TAaHHBIX, HEOOXOJUMBIX JJIs1 OTBETA Ha BONPOC H
JUTSI pEIICHUs 3a/1auH;

- BbIOMpaTh HH(OPMAIMI0 U3 HCTOYHMKOB pPA3IMYHBIX THUIOB, aHAIW3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPIPETUPOBATH HMHPOPMAIMIO pa3IMYHBIX BHAOB U  GopM
IIPEJICTaBICHHUS];

- CTPYKTypUpOBaTh HH(]OpMaLMIO, NPEACTaBIATb €€ B pPa3IUYHBIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

- OILICHMBAaTh HAACKHOCTb HH(GOPMALMU IO CAMOCTOATEIHHO CGHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeilcTBUS

OO0menue:

- BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMHU
OOLIeHMs], SICHO, TOYHO, TPAMOTHO BbIpa)KaTb CBOIO TOUKY 3PEHHUSl B YCTHBIX U NHMCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAY peUIeHHs 3aJayd, KOMMEHTHUPOBATh MOJIyYEHHBIN
pe3yJbTar;

- B X0/1€ 00CYXJIeHUs 3a]]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI, TPOOIIEMBI,
pemiaeMoil 3ajauu, BbICKAa3bIBaTh MJIEU, HAllEJCHHBbIE HA IOUCK PEILIEHUs, COIOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSMHU JIPYTMX YYaCTHHUKOB AHaliora, OOHApYyKUBaTh pazIU4Me U CXOICTBO
NO3HIINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

- IPEJCTABIATh PE3yJAbTaThl PEIICHUS 3aau, SKCIIEPUMEHTA, UCCIEAOBAHUS, TIPOEKTA,
CaMOCTOSITEJIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHUS C Y4Y4E€TOM 33Jad Hpe3eHTalMU U
0COOCHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJibHble y4eOHbIe AelicTBUS

Camoopranmszaums:

- COCTaBJIATH IUIaH, ITOPUTM PELIECHUs 3aJaul, BbIOUpaTh CIIOCO0 PELICHUS C YYETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapHaHThI PELICHHUH ¢ yueTOM HOBOM MH(OpMaLH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIH HHTEICKT:

- BIQJIeTh HaBbIKAaMHU [103HABATEIbHOW peQIIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JeMCTBUI U MBICTUTEIbHBIX MPOLIECCOB, UX PE3YNbTATOB, BJIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOIIECcca U pe3yiIbTaTa pelIeHNs MaTeMaTUUeCcKOH 3aauu;

- IPEBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUM 3a/layl, BHOCUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB, JAHHBIX, HallJICHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

- OLIEHMBATh COOTBETCTBHE pe3ysbTaTa LEJIU U YCIOBHUSAM, OOBICHATH NPUUMHBI
JOCTMDKEHUSI WM HEJOCTH)KEHHsS] pe3yabTaTOB JEATENIbHOCTH, HAaXOAWTh OLIMOKY, 1aBaTh
OIICHKY IPHUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJBHOCTD:

- NIOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHOW M WHIUBUAYAIbHONU PabOTHI
Opy pelleHuH y4eOHBIX 3ajad, MPUHHUMATh Iellb COBMECTHOW [eATeNbHOCTH, IUIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOW PAaOOTHI, pacmpenessiTh BUABI padOT, JTOrOBapHBAThCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IIaTh MHEHHUS! HECKOJIBKHX JIFOJIEH;

- Y4acTBOBaTh B IPYNINOBLIX (popmax paboThl (00CykaeHUs, 0OMEH MHEHH, «MO3TOBbIE
HITYPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHUCTBHS C
IpYTMMH 4I€HaMHd KOMAaHIbl, OLIEHHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMHM MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IIpenmeTHble pe3yabTaThl

K xoniy obyuenuss B 10 kiacce oOydaroluiics MONYyYUT CIEAYIOLIME NpEIMETHbIE
pe3ynbTaThl IO OTAEIBHBIM TeMaM pabouell mporpaMMmbl yd4eOHOTO Kypca «Ajrebpa u Hayaia
MaTEMaTHYECKOT 0 aHaJIN3a.



Yuciia ¥ BbIYUCICHUSA:

- CcBOOOJHO ONEpPUPOBATH TMOHATHAMM: PALUOHAIBHOE 4YHCIO, OECKOHEYHas
nepuonuveckas IpoOb, MPOIEHTHI, HWPPALHMOHAIBLHOE YHCIO, MHOXKECTBAa PAlMOHAIBHBIX H
JIEMCTBUTEINIBHBIX YUCEIl, MOYJIb AEHCTBUTEIBHOIO YUCIIA;

- NPUMEHATH JIPOOM M IMPOLEHTHl Ul PEIIECHUS NPUKIAJHBIX 3a7ad M3 Pa3IUYHBIX
oTpacJieil 3HaHUM U peaJbHOMU KU3HU;

- IPUMEHSATH MPUOIMKEHHbIE BBIYUCIICHUS, TIPABUIa OKPYTJICHUS, IPUKHUIIKY U OLEHKY
pe3ysbTaTa BIYUCICHUH;

- cBOOO/IHO ONEpPUPOBATH MOHATUEM: CTENEHb C LEIbIM I10Ka3aTeIeM, HCIOIb30BaTh
HOAXOAALYI0 (OpMY 3alMCH ACHCTBUTEIbHBIX YHCEN AJIS pEIIEeHUs MPaKTHUYECKUX 3a7ad U
IIPEJICTaBICHUS JaHHBIX;

- cBOOOJIHO ONEPUPOBATh OHATUEM: ApU(PMETUUECKUN KOPEHb HaTypallbHON CTEIIEHH;

- CBOOOJJHO OIIEPUPOBATH MMOHATUEM: CTEIIEHD C PALlMOHAILHBIM [10KA3aTENIEM;

- CBOOOJHO ONEpPHPOBATH MOHATUAMU: JIOrapU(pM YUCIA, JECATUYHbIE M HATypalbHbIC
J0TapuQMmBbl;

- CBOOOJIHO ONEpUPOBATh MOHATHSIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC YHUCJIOBOTO
apryMeHra;

- ONepUpoBaTh IMOHATUSAMHU: AapKCUHYC, AapKKOCHMHYC W apKTAHI'€HC YHCJIOBOTO
apryMeHra.

YpaBHeHNsI 1 HEPABEHCTBA:

- CcBOOOJHO ONEpPUPOBATH MOHATUSAMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPaBHEHUS-CIIE/ICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

- IPUMEHATHh Pa3INYHbIE METOJbl PEIICHUs PAlMOHAIBHBIX U JPOOHO-pallMOHATIbHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB JIJIsl pEILIEHUs] HEPABEHCTB;

- cBOOOJIHO OINEPUPOBATH NOHITUSIMU: MHOT'OWIEH OT OJJHOM MEPEMEHHON, MHOTOYJIEH C
HEeNbIMA  KO3(QQUIMEHTaMU, KOPHM MHOTOYIEHA, NPUMEHSTh JeJIeHMe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera nis pemenus 3aaau;

- CBOOOJHO ONEpUPOBaTh MHOHATUSMH: CHCT€Ma JMHEWHBIX ypaBHEHHMH, MaTpula,
OTIpEeNIeNIUTENb MAaTpPUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOICTBA
onpenenurens 2 X 2 Juis BBIYUCIECHUS €r0 3HAUY€HUs, IPUMEHATh ONPENeIUTENN Ul PEeLICHUs
CUCTEMbl JIMHEMHBIX YPaBHEHUW, MOJEIUPOBATH peajbHbIe CUTyallUH C MOMOUIbIO CUCTEMBI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOECHHBIE MOJEIN C IOMOUIBI0 MAaTpull U
OTnpeAenuTeNel, UHTEPIPETUPOBATh MOTYYEHHBIN pe3yNbTar;

- HCIOJIb30BATh CBOMCTBA JICHCTBUI C KOPHAMM Il IPeoOpa30BaHUs BBIPAKEHUH;

- BBIIOJHATH MNpeoOpa3oBaHMsl YUCIOBBIX BBIPAKEHUH, COJEpPXKAIIUX CTENEHU C
paloOHaIbHBIM IIOKA3aTENIEM;

- WCIIOJIb30BaTh CBOMCTBa JorapudmoB g MpeoOpa3oBaHUs JOrapuGMUUECKUX
BBIPAKECHMUI;

- cBOOOJHO omepupoBaThb MOHATHSAMH: HpPpPALMOHANIbHBIE, IIOKa3aTeJIbHbIE U
JorapupMHUECKUE ypaBHEHHUs, HAXOAUTh UX PELICHHs C MOMOIIbI0 PABHOCUIIBHBIX MEPEX0JI0B
WJIM OCYIIECTBIISAA IPOBEPKY KOPHEH;

- TPUMEHATh OCHOBHbIE TPUTOHOMETPHUYECKHE (OPMYNbl Ul TMpeodpazoBaHMs
TPUTOHOMETPUUECKUX BBIPAXKEHU;

- CBOOOJHO ONEepUpOBaTh MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHUE, NPUMEHSTb
HeoO0xoauMble (POPMYJIIBI IJIS1 pPELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

- MOJEIHPOBATh pealibHble CUTYallMM Ha s3bIKE anreOpbl, COCTABIATH BbIPAKEHUS,
YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/layM, WCCIIEeN0BaTh IOCTPOCHHBIE MOJIENH C
UCIIOJIb30BaHUEM alrnapaTa ajareopsl.

DyHKIUHN U TPaQUKH:

- CBOOOJTHO ONepUpoOBaTh MOHATUAMU: (QYHKIIHSA, CIIOCOOBI 3a7aHNs (PYHKIUHU, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (DyHKUUN, rpa@uk (YHKIUH, BBIIOIHATH 3J€MEHTapHbIE
npeoOpa3oBaHus rpa@uKoB (HyHKIMIA;

- cBOOO/IHO ONepUpOBaTh MOHATUSAMU: O0JIACTH ONPENEICHUS U MHOKECTBO 3HAYEHHM
GbyHKLIMY, HYTU QYHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;



- cBOOO/IHO ONEpUPOBATh MOHATHIAMMU: YETHBIE U HEUETHHIC (PYHKLUU, MEPHOAUUYCCKHUEC
(GYHKLINU, HPOMEXKYTKM MOHOTOHHOCTH (YHKLHH, MAaKCUMyMbl M MHHUMYMbI (DYHKIHH,
HanOoJIpIIIee M HAaMMEHbIIIee 3HaUeHNnEe (PYHKIIUU HAa IPOMEKYTKE;

- CBOOOJHO OMNEpUpPOBaTh MOHATHSIMHU: CTENEHHAs (DYHKIMS C HATypaJbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHONH (YHKIMU C HATypaJbHBIM M ILIEJBIM IOKa3aTeieM, rpaduk
KOpHs N-0 CTEeNeH! KaK (yHKIUU OOpaTHOH CTENEeHU C HaTypaJIbHbIM IIOKA3aTeIeM;

- ONEpHpOBATh MOHATHIAMMU: JIMHEHHAs, KBaJpaTHYHas W APOOHO-TMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPA(PUKOB;

- CBOOOJHO ONepupoBaTh MOHATHAMM: TOKa3aTeNbHas M JiorapudMuieckas (yHKIUH,
UX CBOMCTBA M rpauKu, UCIIOJIb30BaTh UX rpauKy IJIs peIlieHUs] ypaBHEHHIH;

- cBOOOJHO  ONEPUPOBATH  IOHATUSAMHU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
olpeielleHne TPUTOHOMETPHUECKUX (DYHKIMH YMCIOBOTO apryMEHTa;

- HCIIOJIb30BaTh rpaduku GyHKIMHA 7151 MCCIeOBAHUS MIPOIIECCOB M 3aBUCHMOCTEH MpH
peLIeHUH 3aJad U3 JPYTruX Y4eOHbIX MPEIMETOB U PEalbHOM JKM3HH, BbIpaXaTb (HopMyamu
3aBUCUMOCTH MEX]y BEIMUMHAMY;

Hayana maTeMaTH4ecKoro aHajan3a:

- CBOOOJHO ONEpPUPOBATH MOHATHAMHU: apuUPMeTHUecKas U TeOMeTpUYecKas
nporpeccusi, OECKOHEYHO YObIBaloIlas TIE€OMETpUYEecKas IpOrpeccHs, JIMHEHHBIH U
HKCTIOHEHIMAIBHBIN POCT, popMysia CIOKHBIX MTPOIEHTOB, UMETh MPE/ICTABICHUE O KOHCTAHTE;

- HCIOJIb30BATh IPOTPECCUU JUIsl pEILICHHs] peallbHbIX 3a]1a4 IPUKJIAJHOIO XapakTepa;

- CBOOOJHO OINEPUPOBATH MOHATUSAMU: IIOCIENOBATEIBHOCTb, CIOCOOBI 3aJaHUs
[0CJIE10BATEIbHOCTENH, MOHOTOHHBIE 1 OIPAaHMUYCHHBIE TOCJIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUSI MAaTEMATUYECKOT0 aHaIM3a KaK aHalln3a OECKOHEYHO MaJlblX;

- CBOOOJHO ONEpPUPOBATh MOHATUAMU: HENpepbIBHbIE (YHKIMH, TOYKU pa3pbiBa
rpaduka GyHKINN, ACHMOTOTHI Tpaduka GpyHKINH;

- cBOOOZHO OINEpUPOBaTh MOHATUEM: (YHKLUS, HETIPEphIBHAs HA OTPE3KE, IPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIUH /7151 peLIeHus 3a/1a4;

- CcBOOOJHO OHEepUpOBaTh MOHATHSMU: IEpBas W BTOpas NPOU3BOAHbIE (DYHKIUH,
KacaTenbHast K rpaduky QyHKINY;

- BBIYHCIIATH MPOU3BOJHBIE CYMMBI, IPOM3BEAEHUS, YACTHOTO M KOMIIO3MLIMHU JBYX
(GyHKIWH, 3HATh TPOU3BOTHBIC JIEMEHTAPHBIX (YHKINH;

- HCIOJIb30BaTh F€OMETPUYECKUN U (U3UUECKUN CMBICI MPOU3BOJHOM Ul pelieHHs
3aja4.

MHokecTBa M JIOTHKA:

- CBOOOJTHO ONEPUPOBATH MOHATHSIMH: MHOXECTBO, ONl€pally HaJl MHOXECTBaMH;

- HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [uis ONHCAHUS pealbHBIX
IIPOLIECCOB U SIBJICHUM, PU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB;

- CBOOOJHO OnepupoBaTh MOHATHUSAMH: OINpeNieIeHue, TeopeMa, ypaBHEHHe-CIIe/ICTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OO0bEeKTa, JI0Ka3aTeIbCTBO, PAaBHOCWIBHBIE YypaBHEHHUS U
HEPaBEHCTBA.

K xonmy obyuenuss B 11 kiacce oOydarommuiics MOTYyYUT CIEAYIOIINME NPEAMETHbBIE
pe3yibTaThl MO OTJENBHBIM TeMaM paboueil mporpaMmsel yueOHOro Kypca «Anrebpa u Haudana
MaTeMaTHUYECKOI0 aHaJIn3am:

Yuciia 1 BLIYUCICHUSA:

- cBOOOJHO ONEpUpPOBaTh MOHATHSIMH: HATypaJlbHOE U IIeJI0€ YHUCIO0, MHOXECTBa
HATYypaJIbHBIX U LEJBIX YHUCEJ, UCIOIb30BaTh NMpU3HaKU JenumocTH nensix yucen, HOJl u HOK
HaATypaJIbHbIX YHMCEJ JJIs peleHus 3aja4d, IpUMEHATh anroput™ EBkinmnaa;

- cBOOO/IHO ONEpUPOBaTh MOHATHEM OCTaTKa IO MOIYIIO, 3allMChIBaTh HATypalbHbIC
YHClia B PA3JIMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,

- CBOOOJHO OIEPUPOBATH TMOHATHSAMM: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX ~ YHCeJl, TMpEeACTaBIATh KOMIUIEKCHbIE 4YHcla B  ajredpanyeckol u
TPUTOHOMETPUUYECKON (hopMe, BHIOIHATH apu(PMETHUECKUE ONEpallii ¢ HUMH M U300pakaTh Ha
KOOPJAWHATHOW INIOCKOCTH.

YpaBHeHHs M HEpaBEeHCTBA:



- CcBOOOAHO ONEpPHPOBATh MOHATUAMHU: HUppalMOHAIbHBIC, TIOKAa3aTeNbHbIE H
JOrapu(pMUUECKUE HEPAaBEHCTBA, HAXOJUTh MX PEIHIEHUS C [OMOUIbI0 PABHOCHIIBHBIX
NIEPEXO0/I0B;

- OCYILECTBJIATH OTOOP KOPHEN IPU PEIIEHUU TPUTOHOMETPUUECKOTO YPaBHEHMS,;

- CBOOOJHO ONEepUpOBaTh MOHATHEM TPUTOHOMETPHUYECKOE HEPaBEHCTBO, NMPUMEHSTH
HEeo0XouMble (POPMYIIBI ISl pEILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

- CBOOOJHO OMNEpUPOBATH MOHATHUSMH: CHCTEMa W COBOKYIHOCTh YypaBHEHHU H
HEPaBEHCTB, PABHOCHJIBHBIE CHUCTEMBbl U CUCTEMBI-CIEJICTBHS, HAXOAUTh PELICHUs CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U JIOrapu(pMUYECKUX
YPaBHEHHI U HEPaBEHCTB;

- pemarb palnMOHAJbHBIC, UpPpalMOHANIbHBIC, MOKa3aTelbHbIC, Jorapu(pMUUYECKUE H
TPUTOHOMETPUUYECKHE YPAaBHEHMS U HEPABEHCTBA, COAEPIKAINE MOYJIM U IapaMeTphl;

- IPUMEHSTH rpaduyecKkre METObI JUIsl PEHICHUS] YPAaBHEHHH M HEPABEHCTB, a TaKXKe
3ajiay C apameTpamy;

- MOJEIHMPOBATh pealibHble CUTYAallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHMsI, HEPaBEHCTBA M HX CHCTEMBbI IO YCJIOBUIO 3a/a4yM, HCCIEI0BAaTh IOCTPOECHHBIE
MO/JIENIU C MCIIOIB30BAHMEM allllapaTa ajareOpbl, MHTEPIPETHPOBATH MOTYIEHHBINA PE3yNbTaT.

DOYyHKUMH U rpapuKu:

- CTpOUTH TpaUKH KOMITO3UIIUH (HYHKIIMKA C TOMOIIBIO 3JIEMEHTAPHOTO MCCIIEIOBAHUS
Y CBOMCTB KOMIO3MLIMU JIBYX (YHKIHH;

- CTPOUTH TE€OMETPHUYECKHE OOpa3bl ypaBHEHWH W HEPABEHCTB Ha KOOPIMHATHOW
IUIOCKOCTH;

- cBOOOTHO OTIEPUPOBATH MOHATUSAMU: TPAYUKHA TPUTOHOMETPUIECKUX (PYHKITHI,

- IPUMEHATh PYHKIUH [T MOJICIIMPOBAHUS U UCCIIEI0BaHUS PEAIbHBIX MIPOLIECCOB.

Havyana maTeMaTH4ecKoro aHajmsa:

- WCIOJIb30BaTh IPOU3BOJAHYIO ISl MCCIEIOBaHMUA (PYHKIMM Ha MOHOTOHHOCTb HU
IKCTPEMYMBI;

- HaXOAUTh HauOOJIbIlIee U HAUMEHbILIIee 3HaUeHUsl (YHKLUU HETIPEphIBHOM Ha OTpE3Ke;

- MCTIOJIb30BATh TPOU3BOIHYIO JUIS HAXOXKICHUS HAMITYUIIEro PelICHUs B IPUKIIAIHBIX,
B TOM YHCJI€ COLMAIbHO-3KOHOMHUYECKHX, 3a/lauyax, i ONpEesIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTO0 (OPMYIIOH Wil rpaduKom;

- CcBOOOJHO OMNEpPHPOBATh MOHATHAMM: MEpPBOOOpaA3Has, ONPEICICHHBIM HHTerpa,
HAXOJUTh TIEPBOOOpA3HBIC AJIEMEHTAPHBIX (YHKIWH W BBIYUCIATH HHTErpasl 1Mo (GopmyIie
HrroTona-Jleionuna;

- HaXOJIUTh IJIOIIAIU TIOCKUX (PUTYp M 0OBEMBI TeJl C IOMOILBIO UHTErpaa;

- UIMETh INpeJICTaBIeHHEe O MaTEMAaTHYECKOM MOJICIMPOBAHUY Ha MPUMEpPE COCTABJICHUS
nudepeHIaIbHBIX YPAaBHEHHI;

- pewmwarh MPUKIAAHbIE 33aJauyd, B TOM YHCJIE COLMATbHO-SKOHOMHYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMU MaTeMAaTUYECKOT0 aHaIN3a.

TemaTn4veckoe IJIAHUPOBAHHUE

10 xknace
Ne || HamMeHOBaHMe pa3zienoB U KonunuecTBo yacos ‘ DNEKTPOHHBIE
1/ TE€M MPOTPaMMBbI Beero |[Koutpou|| MpakTuuec (mmudpoBsie)
bHBIE | KHe paboThI o0pa3oBaTenbHbIE PECYPCHI
paboThI
1 |MHoxecTBO 24 2 http://resh.edu.ru /
JNEUCTBUTENBHBIX  YHUCE.
MHOro4JIeHbI.

PauyonanbHble ypaBHEHUS
n HepaBeHCTBA. CHCTEMBI
JIMHEUHBIX YpaBHEHUN

2 |®ynkumm wu  rpaduku. | 12 1 http://resh.edu.ru /
CrenenHass QyHKUMs C
LETTBIM [TOKa3aTeeM



http://resh.edu.ru/
http://resh.edu.ru/

Neo || HaumeHnoBaHue pa3aesnoB U KonnuectBo yacon ‘ DIIEKTPOHHBIE
n/n TEM IPOTrpaMMBbl Beero |[Konrpon| TpaxTuuec (unudposrie)
BHBIE | Kie paboTHI o0pa3oBaTeNbHbIC PECYPChI
paboThI
3 |[Apudmernueckuii kopeHsb || 15 1 http://resh.edu.ru /
n-oit CTEICHH.
HppaunoHanbHble
YpaBHEHHS
4 |llokasatempHast ¢ynknus. || 10 1 http://resh.edu.ru /
Iloka3aTenbHble
YpaBHEHHS
5 |Jlorapudmuueckas 18 1 http://resh.edu.ru /
byHKIIHS.
Jlorapudmmueckue
YpaBHEHHS
6 | Tpuronomerpuyeckue 22 1 http://resh.edu.ru /
BBIPQKCHUS M YPABHCHHS
7 |[MocnemoBarensHocTt 1 || 10 1 http://resh.edu.ru /
POTPECCUU
8 |HempepbiBabie ¢GyHknuu. || 20 1 http://resh.edu.ru /
[TpounsBogHas
9 |[oBropenue, o00600IICHNE, 5 2 http://resh.edu.ru /
crucTemMaTu3alurs 3HaHUI
OBHIEE KOJIMYECTBO 136 11 0
YACOB I10 ITPOTPAMME
11 kaacc
Ne || HammeHOBaHME pa3zienoB U KomnuecTBo 4acos OnekTpoHHbIe (IU(POBHIE)
n/m TEM MPOrPaMMbI Beero |[Kontpon| [paxtide 00pa3oBaTeNbHBIC PECYPCHI
bHBIC CKHe
paboThl || paboThI
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3 |paduku 14 1 http://resh.edu.ru /
TPUTOHOMETPHUYCCKHX
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Tpuronomerpuueckue
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MoKa3aTeIbHbBIX u
norapuGMUIECKIX
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No || HamMeHOBaHME pa3iesioB U KomnuecTBo vacoB ‘ DneKkTpoHHbIe (ITUPPOBHIS)

n/m TEM MPOTrpaMMbI Beero |[Kontpon||TlpakTuye 00pa3oBaTelbHbBIE PECYPCHI
bHBIC CKHe
paboThlI || paboTHI

| |ypasnenmii L | |
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crucTemMaTu3auuvs 3HaHUN

OBIIEE KOJIMYECTBO 136 11
YACOB I10 I[TPOI'PAMME

YdeT nporpaMMbl BOCIIUTAHUS
npu pa3padoTKe TEMATHYECKOr0 IVIAHUPOBAHNUS Y4e0HOT0 Kypca
«AJiredpa u HavaJIa aHAJIN3A»

JInunoctHbie YV /] Omnpenensiercs B mpoliecce pa3padoTKu Dopmbl

OTpaXKaroT TOTOBHOCTH ClreHapus BOCITUTHIBA

oOyuaromuxcs Ka)XJI0r0 ypoKa FOILIUX

PYKOBOACTBOBATLCA BocnuTeIBaromIuii OGpazoBaresbH yqe6H1>13<

CUCTEMO MO3UTHBHBIX OTCHIHAT bIE 3aHATUN

ICHHOCTHBIX ~ OPHEHTAIHH coJiepKaHus TEXHOJIOTUHI

U paculMpeHHe  OIbITa y4eGHOro MpeMeTa

NEeATEIbHOCTH  Ha  ee

OCHOBE M B IIpoIecce

peanu3anuu OCHOBHBIX

HanpaBJICHUN

BOCIIUTATEIbHON

JESATEIbHOCTH B YaCTH:

TPaXXIaHCKOTO, Bocniuranue [IpoekTHas PoneBas

MaTPUOTHIECKOTO TPaKIaHCTBEHHOCTU U | TEXHOJIOTHS, urpa.

BOCITUTAHUS MaTpuoTH3Ma Ha NpUMEpax | Kewc- Curyanus:

(camoormpeenenue /| KU3HU H  JIEATEIBHOCTH | TEXHOJOTUHU «Hayunas

MaTPUOTHU3M, POCCUICKHX YUEHBIX, KOH(epeHIIHs

TPaKTaHCTBEHHOCTD, BHECIIUX OOJIBIION BKJIAJ B XIX Bekay

colaJIbHast pa3BUTHE aNreOpHI

COJIMIAPHOCTBH)

TPYZIOBOTO BOCIIUTAHUS, ®opmupoBanue  HayyHou | TexHomoruu «Anrebpa B

LIEHHOCTHU HAy4HOTO | KAPTUHBI MHUpa, BIAJEHUE | TPOOIEMHOTO cTapTamaxy.

[MO3HaHUS KYJbTYpOH, CO3JIaHHOH | 00y4JeHus, IIpoekTHas

(cMmbICTIOOOpa3oBaHUe / | BOKpyT npeameta | uHGoOpMaIMoHH | paboTa

TPYI ¥ TBOPUECTBO, HAyKa) | MaTeMaTHKa. VYuutecs | ble, «'pynmnosoe
CO3/1aBaTh YCIIOBHS | KpUTHIECKOTO pereHue
MPOSIBJICHUS, MOMUCKA, | MBIILJIEHUS MaTeMaTu4yec
00MeHa, OTKPBITHUSI CMBICJIOB KO 3a/1aum»
00yJarmuMucs

JyXOBHO-HPABCTBEHHOTO, | Bocniuranue 3nopoBbecoeper | «IKo-

JKOJIOTHYECKOTO JKOJIOTHYECKOIO0 CO3HaHM, | arolue, MAaTEMaTHUKa.

(U3MYECKOTO BOCIUTAHMS, | OTBETCTBEHHOE OTHOIICHHE | MeJaroruka Nudopmanmo

dhopMupoBaHUS KYJIBTYPHI | K CBOEMY 3I0POBBIO, | COTPYAHUYECTBA | HHBIM MPOEKT:

3710pOBbs U | TOTpeOHOCTh B aKTUBHOM U «MaremaTtuka

SMOLMOHAIBHOTO 37I0pOBOM oOO0pa3e >KH3HH, B

Onaromnoyy4dus, OTKa3 oT BpPEIHBIX COIIMAJIbHBIX

JUYHOCTHBIC PE3YNbTATHI, | TPUBBIYCK MeJIna»
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o0ecreunBaroIme
a/1arTanuio
oOyuatomierocs K
M3MEHSIIOIIUMCS YCIIOBHSIM
COLIMAIIBHOW M HMPUPOIHOMN
Cpelbl,
(HpaBCTBEHHO-3TUYECKAS
opueHTanus / HOpupoja,
YeJI0BEYECTBO, 310POBbIN
00pa3 KU3HH)

B ¢enepanpHBIX M pErHOHANBHBIX MPOIEAYypaX OICHKH KadyecTBa OOpa3OBaHHUs
UCTIONB3YETCSl TepeueHb (KOAUPUKATOp) paclpeleNieHHbIX [0 KJlaccaM IPOBEPSEMBIX
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTENbHON NPOTrpaMMBbI CPEIHErO
00111ero 00pa30BaHUs U AIEMEHTOB COJEPKaHMs IO MaTEMAaTHUKeE.

IIpoBepsiemble TPeOGOBaHMS K pPe3y/JIbTATaM OCBOEHHS OCHOBHOM
oOpa3oBaTeibHOM nmporpammal (10 Kiacc)

Kon [IpoBepsiembie MpeMeTHBIE pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTebHON
MIPOBEPSAEMO MIPOTrpaMMBbI CpeTHEro 00IIIero 00pa3oBaHUs
ro
pe3ynbTara
1 Yucia ¥ BEIYMCIIEHUS
1.1 OnepupoBarh THOHATHAMHU:  pallMOHAIBHOE M JICHCTBUTEIBHOE  YHUCIIO,

OOBIKHOBEHHAS U IECATHYHAS TPOOb, POIIEHTHI

1.2 Beinonnate apupMeTHIeCKHe onepanuu c palroOHaIbHBIMU 51
JNENCTBUTEIILHBIMU YU CIIAMHU

1.3 BoinonHATe npUOIMIKEHHBIE BBIYMCIEHUS, HMCIONb3Yysl IMpaBuia OKPYTJICHHS,
JeNaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BbIYUCICHUN

14 OnepupoBath MOHATHUSIMH: CTETICHb C IIEJIBIM MOKa3aTeIeM, CTaHaapTHas GopMma
3alUCU JEHCTBUTEIBHOTO YUCIA, KOPEHb HATypajIbHON CTENEHU; UCIOJIb30BAThH
MOAXOAAIIYI0 (OopMy 3alHMCH  JCUCTBUTENBHBIX YHCEN JUIsl  PEelIeHUs
MPaKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX

1.5 OnepupoBaTh MOHATUSIMHU: CHUHYC, KOCUHYC M TAHI€HC MPOM3BOJIBHOIO YIJIA;
HCII0JIb30BATh 3aIuch IIPOU3BOJILHOTO yria qyepes oOpaTHbIe
TPUTOHOMETPHUECKUE (PYHKIIUH

2 VYpaBHEHUS U HEPABEHCTBA
2.1 OnepupoBaTh TOHATUAMHU: TOXJAECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
panmoHaIBHOE, MppanoHAIBHOE ypaBHEHHE, HEPaBEHCTBO,

TPUTOHOMCTPUYICCKOC YPABHCHHC

2.2 BoimonHsATe npeoOpa3oBaHMs TPUTOHOMETPUYECKUX BBIPAXKEHHM M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.3 BeimonHATe npeoOpa3oBaHUs LEJBIX, PAlMOHAIBHBIX M HPPALUOHATBHBIX
BBIpOXEHUI W  pelmaTh OCHOBHbIE THUIBl IEJbIX, pPAlUOHAIBHBIX U
UppaloOHAIbHBIX YPAaBHEHHH U HEPABEHCTB




2.4

IIpuMeHATH ypaBHEHHsI U HEPABEHCTBA Ul PELICHUs MATEMaTUYECKUX 3a1ad U
3a7a4 U3 pa3IMYHBIX 00JacTel HAYKU M peabHON JKU3HU

2.5 MopenupoBaTh peajibHbIE CHUTyalldd Ha sI3bIKe anreOphl, COCTaBIIATH
BBIPQ)KEHUS, YpaBHEHHs, HEPABEHCTBA I10 YCIOBHIO 3a/laud, HCCIEI0BATh
IIOCTPOCHHBIE MOJIEIIN C HCIIOIb30BAHUEM allllapara aureopsl

3 OyHKIMH U TpaPuKH

3.1 OnepupoBarh MOHATUAMU: (YHKIHS, CHOCOOBI 3amaHust (YHKIHH, 00JacTh
OIIpeIeIeHUs] U MHOXKECTBO 3HAueHHWH (YHKUWHU, Tpapuk (PYHKIHH, B3aUMHO
oOpaTHbIe PYHKITUN

3.2 OnepupoBarh MOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIIMH, HYIU (YHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonw3oBark rpaduku GyHKIUN 11 pelieHUs] ypaBHECHUI

3.4 Crpouth M 4MTaTh TpaQuKH JUHEHHONH (YHKIMH, KBaJApPaTUYHON (yHKIHH,
CTETIEHHOHN (YHKIIMH C LEJIBIM ITOKa3aTeleM

35 Hcnonp3oBare rTpaduku  GYHKOMHA A7 UCCIENOBAaHHS — IPOLECCOB U
3aBUCHMOCTEH MpH pelIeHUH 3a7a4 U3 APYTUX yu4eOHBIX MPEIMETOB U peallbHOM
KU3HH, BEIpaXXaTh POPMyJIaMU 3aBUCHMOCTH MEX/Y BEIMIHHAMHU

4 Hauana MmaTemMaTiu4eckoro aHanmsa

4.1 OnepupoBarh  MOHATUSMHU:  [IOCIEOBATEIBHOCTh,  apuUPMETHUECKas U
reOMETPHYECKas IPOTPECCHH

4.2 OnepupoBarb  NOHATUSAMHU: OECKOHEYHO  yObIBaromass TreoMeTpuuecKas
nporpeccusi, cyMma O€CKOHEYHO YOBIBAIOIIIEH TreOMETPUIECKOM IPOTPECCHH

4.3 3anaBaTh MOCIEI0BATEIbHOCTH Pa3IMYHBIMU CIIOCOOaMU

4.4 Hcnonb30BaTh CBOMCTBAa MOCIENOBATENBHOCTEH M HpPOTpecCUil A pelIeHus
peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa

5 MHosxecTBa U JIOTHKA

5.1 OnepupoBaTh MOHIATUSIMHU: MHOXKECTBO, OTIEPAIIMH HAJl MHOXXECTBAMU

5.2 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUis ONUCAHUS peabHBIX
MIPOIIECCOB M SIBJICHUH, P PEIICHUH 33124 U3 IPYTHX YIEOHBIX MTPEIMETOB

5.3 OmnepupoBaTh MOHATUSMHE: OTIPEICTICHHE, TeOpeEMa, CICACTBHE, T0OKA3aTeILCTBO

IIpoBepsiemble 3jieMeHTHI conep:xxanus (10 kiacc)
Kon [TpoBepsieMblii 37IEMEHT COAepKaHUS
1 Uwcna v BBIYUCIICHUS
1.1 Pammonaneubie umncna. OOBIKHOBEHHBIE W JCCSITHYHBIC JPOOH, TPOIICHTHI,

OecKOHEeuHble MepuoaAnveckne Jpodu. Apudmernueckue omnepauud ¢
palMoOHaJIbHBIMU  YHCIaMM, TNpeoOpa3oBaHUSl  YHUCIOBBIX  BBIPAXKEHHUU.




[Ipumenenue apoOeil M TPOLEHTOB Ui pELICHUS NPUKIAIHBIX 3a1ad U3
Pa3JIMYHBIX OTpACied 3HAHUM U pealbHOU KU3HU

1.2 JelictBuTenbHble  4ucia. PanuoHalbHBIE W UppalMOHAJIbHBIE  YHCIA.
Apudmernueckue omnepanuu ¢ IEHCTBUTENBHBIMU 4HciIaMu. [IpubmmkeHHbIC
BBIUUCIICHUS, TIpaBWJia OKPYIJIEHUS, MPUKUAKA M OLEHKAa pe3yJbTaTa
BBIYMCIICHUM

1.3 Crenenb ¢ nensiM nokazareneMm. CtangaptHasi ¢popMma 3allUCH IEHCTBUTEIBHOTIO
yrcna. Mcrmonp3oBaHue moaxosiield (GpopMbl 3amucH JACHCTBUTEIBHBIX YUCET
IUIsl pEeLIeHUs IPAKTUYECKUX 3a/]1a4 U PE/ICTaBIECHUS 1aHHbIX

1.4 Apudmernueckuii  KopeHb HaTypaJbHOM  CTEICHHU. HeuctBus ¢
apu(pMETUYECKUMH KOPHAMHU HATYypaJIbHOM CTETIEHU

1.5 CuHyc, KOCUHYC M TaHI'€HC YUCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa

2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 ToxmecTBa U TOXIECTBEHHBIEC TPEOOPA3OBAHUS

2.2 IIpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQKEHUH. OcHOBHBIE
TPUTOHOMETpHUYECKUE (POPMYITBI

2.3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHcTBO, perieHue HepaBeHCTBAa. MeToj
MHTEPBAJIOB

2.4 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

2.5 Penienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB

2.6 Pemennie TpUroHOMeTpUUECKUX ypaBHEHUIN

2.7 [IpumeHneHne ypaBHEHHIl U HEPaBEHCTB K PELICHHIO MAaTEMaTHYECKHUX 3a7ad U
3aJ1a4d U3 pa3IMUHBIX 00JacTel HAyKU M peabHON JKU3HU

3 OyHKIMH U TpaduKu

3.1 @OyHKIMsA, crocooOsl 3aaanus GyHkuuu. I'padux GyHkuuu. Bzaumuo oOpaTHble
byHKIMHA

3.2 OOnacte ompeneneHuss U MHOXECTBO 3HaueHui ¢yHkuuu. Hymu ¢yHkuumu.
[IpoMexyTKH 3HAKOMOCTOSIHCTBA. YeTHbIE U HEUeTHbIE (PyHKINU

3.3 Crenennas (pyHKIHS C HaTypalbHBIM W IIENBIM TOKa3zaTeneMm. Ee cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH

3.4 Tpuronomerpuyeckass  OKpPYXHOCTb,  OIpEAENEHUE  TPUTOHOMETPUUYECKUX
(GYHKIMN YHCIOBOTO apryMeHTa

4 Havana marematnueckoro ananusa

4.1 ITocnenoBaTeabHOCTH, CHOCOOBI 3aJaHMs MOCIEI0OBATENLHOCTEH. MOHOTOHHBIE
MIOCJIE0BATENBHOCTH

4.2 Apudmernueckas U reomeTrpuyeckas mnporpeccuu. beckoHeuHo yObIBarorast




reOMETpUYECKast MIPOTPECCHs. CymmMma OCCKOHEUHO yOBIBaroOMIeiH
reOMETpUYECKO Iporpeccuu. PopMyiia ClI0KHBIX IIPOLEHTOB. Vcnonab3oBanue
IIPOrPECCUU IJIS PEIICHUS PEaJIbHBIX 3a/1a4 PUKIIAJHOTO XapaKTepa

5 MHosecTBa 1 JIOTUKA
51 MHoxecTBO, omnepauuu Haja MHokecTBaMu. Jluarpammbl Oiliepa - Benna.
[IpumeHeHne TEOpEeTUKO-MHOKECTBEHHOIO almapara Juis ONUCaHHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 3aJa4 U3 APYTUX YUeOHBIX IIPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J10Ka3aTEIbLCTBO
IIpoBepsiemblie TpeOOBAHUSA K Pe3yJbTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBartenbHOl nporpammel (11 kiace)
Kog IIpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOMN
IIPOBEPSIEMO MIPOrpaMMBbI CPETHETO 00IIET0 00pa3oBaHuUs
ro
pe3yJibraTta
1 Yucna ¥ BBIYUCIICHUS
11 OnepupoBaTh HOHATUSMU: HATypalIbHOE, LIEJ0€ YUCIIO; UCIOJIb30BaTh PU3HAKU
JEJIMMOCTH LIEJIBIX YHUCEJ, Pa3jOKEHUE 4YMCIa Ha IPOCTble MHOXUTEIN JUIS
pelieHus 3aaq
1.2 OnepupoBatrhb MOHATHEM: CTEIIEHb C PAllUOHAJIBLHBIM IIOKA3aTeIeM
1.3 OmnepupoBaTh MOHATUSAMM: Jiorapu(M YHUCIA, AECATHUYHBIE M HATypajbHbIE
Jorapu@msl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpumeHsTH CBOWCTBA CTENEHU JUIsl IPeoOpa30oBaHMsl BhIpAXKEHUM, ONEPUPOBATh
MOHATHUSIMU: T1I0KA3aTEJIbHOE YPAaBHEHNE U HEPABEHCTBO; PEIaTh OCHOBHBIE THUIIbI
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB
2.2 BoimonHATe  mpeoOpa3oBaHMsS — BBIPRKEHUH,  COAEpXKAIUX  JIOTapu(MBI;
ONEpPUPOBATh MOHATHUAMHU: JIOTapU(MUUYECKOE YypaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUHN U HEPABEHCTB
2.3 HaxoauTs pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 OnepupoBarh MOHATUSAMH: CHCTEMA JIMHEMHBIX YPABHEHUH M €€ PpELICHUE;
HCIOJIb30BaTh CUCTEMY JIMHEWHBIX YpPAaBHEHUN MJI1 PELIEHUS NPAKTHUECKUX
3a1a4y
2.5 Haxomute pemeHuss mpoCTEHINIMX CUCTEM M COBOKYIHOCTEN PAlMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB
2.6 MonenpoBaTh pealibHble CHUTyalldd Ha SI3bIKE airedpbl, COCTaBJIATh
BBIDQKCHUS, YpaBHEHHUsS, HEPAaBEHCTBA W CHUCTEMBI 110 YCIOBHUIO 3a/ayH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BaHUEM ammapaTa anreopbl
3 OyHKIMH U TpaduKh




3.1

OnepupoBaTh  MOHATUSAMH:  NEpUOJAMYECKAss  (QYHKIUS,  MPOMEXKYTKHU
MOHOTOHHOCTH (DYHKIIMM, TOYKH OSKCTpeMyMa (QYHKLIMH, HauOoiblee |
HavMEHbIlee 3HAaueHWs (QYHKIUM Ha TPOMEXKYTKE; HCHOIb30BaTh HX IS
uccreoBaHus (pyHKINH, 3aJaHHON rpaduKoM

3.2 OmnepupoBaTh NOHATUAMM: TIpadUKu I10Ka3aTeNbHOH, JiorapuMUUEcCKO u
TPUTOHOMETPUYECKHX (PYHKLUH; H300paxaTh X HA KOOPJMHATHON TUNIOCKOCTH U
UCIOJIb30BATh JIJIs PEIICHHUS YPaBHEHHUI U HEPaBEHCTB

3.3 N300pakaTh Ha KOOPIAMHATHOW IUIOCKOCTH TpayKH JIMHEHHBIX ypaBHEHHHA U
UCIOJIb30BATh UX JJIS PEIIEHUS] CUCTEMbI IMHEHHBIX YPAaBHEHUIN

3.4 Hcnonb3oBate rpaduku  GYHKUMHA Ui WCCIIEAOBAaHUS  INPOLIECCOB U
3aBUCUMOCTEH U3 JPyrux y4yeOHBIX AUCLUILINH

4 Hauana maTremMaTueckoro aHainsa

4.1 OmnepupoBaTh MOHATUSMH: HENpepbIBHAS (YHKIHSA, NPOM3BOIHAS (PYHKIUH,
UCIOJb30BAaTh TEOMETPUYECKHH U (QU3MUECKUIl CMBICT MPOU3BOAHOM JUis
pelieHus 3aaq

4.2 HaxoauTe mpou3BOJHBIE 3JEMEHTApHBIX (YHKLUH, BBIYUCIATH HPOU3BOJHBIC
CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIIUN

4.3 Vcnonb30BaTh NPOU3BOJHYIO JJIsl UCCIEOBAHUS (PYHKLIMHM HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEIOBAHMS K TOCTPOSHHIO TPahUKOB

4.4 Hcnonp30BaTh MNpPOM3BOAHYIO JUIsI HAXOXACHHUS HAWIYyYLIEro pelleHUus B
IPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX, 3a1auax

4.5 OnepupoBaTh  MOHATUSAMHU:  IepBOOOpa3Has W UHTErpajl;  I[OHUMATh
reoOMEeTpHUECKUi U (PU3NYECKUI CMBICI HHTETpaja

4.6 Haxomuts nepBooOpasHble 37I€MEHTapHBIX (DYHKLUMN, BBIUUCISTH WHTErpal IO
¢dbopmyne HetotoHa - JleiiOnuna

4.7 Pemate npuknanHele 3amadd, B TOM 4YHUCIE COLMAJIBHO-KOHOMHUYECKOIO M
(Gu3MYEeCKOro Xxapakrepa, CpeicTBaMi MaTeMaTHYeCKOTro aHaIu3a

IIpoBepsiembie 3j1eMeHTHI conep:xkanus (11 kiacc)

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS

1 Uucna v BBIYUCIEHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI

1.2 CreneHb ¢ palioHaJILHBIM TOKa3aTeneM. CBOMCTBA CTENIEHH

1.3 Jlorapudm ymcna. JlecaTuyHble U HaTypaibHbIE JOrapu(MbI

2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUNA, COACPIKALIMX JIOTApU(MBI
2.2 [IpeoOpa3oBanue BbIpaXXEHUN, COAEpXKAIIUX CTENEHH C pPalMOHAIbHBIM




IIOKa3aTcjiIcM

2.3 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA

2.6 Cucrempl JIMHEHHBIX ypaBHEHUM. PelleHue NpukiIajHbIX 337ad C I[IOMOLIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

2.7 CucTeMbl ¥ COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB

2.8 [IpuMeHeHMe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX
3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peabHOU )KU3HU

3 OyHKIIMU U Tpaduku

3.1 Oynkuus. [lepuognueckue GyHkiuu. [IpoMeXyTKu MOHOTOHHOCTH (DYHKIIMH.
MaxkcuMyMbl 1 MUHUMYMbI (QyHKIMU. Hambonpliee W HaMMEHbIIEe 3HAYCHUE
(GYHKLIMN Ha IPOMEXYTKE

3.2 Tpuronomerpuieckne GyHKIUHN, UX CBOMCTBA U rpaduku

3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH

3.4 Hcnonp3oBanne TpagukoB (GyHKIUI IS pelIeHUs ypaBHEHWH W JIMHEHHBIX
cucTeM

35 Ucnons3oBanue rpagukoB (QyHKUMNA 11 HUCCIEIOBAHHS MPOILECCOB U
3aBUCHUMOCTEH, KOTOpbhIE BO3HUKAIOT IPU PELICHUM 33Jad U3 JAPYruX y4eOHbBIX
MIPEIMETOB U peaIbHOMN KU3HU

4 Havana marematnueckoro ananusa

4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB

4.2 [IpousBonnas ¢pyHkiuu. ['eomerpuueckuii U GU3NUECKUN CMBICI TPOU3BOIHOM

4.3 [IpousBonHbIe 35eMeHTapHbIX QYHKIMNA. DOpMYIIbI HAXO0XKAECHUS MPOU3BOIHON
CYMMBI, IPOU3BEICHUS U YaCTHOTO (PYHKLIUI

4.4 [IpumeneHue npou3BOAHOM K HCCeNOBaHUIO (YHKIUHA HAa MOHOTOHHOCTb M
sKCTpeMyMbl. HaxoxieHne HanOoJbIIero U HaUMEHbLIETo 3HaueHUs! (QyHKIUU
Ha OTpe3Ke

4.5 [IpumeHeHre TPOM3BOJHON JUISI HAXOXKICHHUS HAMJIYYIIEro pelIeHHs B
MPUKJIAIHBIX 3a]adax, JUIsl OMNpelNeleHHs CKOpPOCTH Mpolecca, 3aJlaHHOTO
¢bopmyoit unu rpadukom

4.6 IlepBooOpaznasi. Tabnuna nepBooOpa3HbIX

4.7 WuTerpan, ero reomerpudeckuii u pusmueckuii cmpici. Beruncienue nurerpaia

o ¢opmyne HproToHa - JleitOHmIa

Jlnst mpoBeneHUsT €AMHOTO TOCYJapCTBEHHOTO JK3ameHa mo Maremaruke (EI'D mo

MaTEeMAaTHKE)

UCTOJb3yeTCsl MepedeHb (KOAU(HUKATOp) MpoBEpsieMbIX TpeOOBaHMIA

K



pe3yibTaTaM OCBOGHHS OCHOBHOW 00Opa30BaTeNbHOW MPOTPaMMBl  CPEOHEr0  OOIIEro
00pa30BaHUs U IEMEHTOB COACP KAaHUS.

IIposepsiembie Ha EI'D mo maTemaTuke TpeOGOBaHUSA
K pe3yJibTaTaM O0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
cpeaHero o01ero o0pa3oBaHus

Kon [IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOEHMSI OCHOBHOM
IIPOBEPSEMO 00pa3oBaTeNbHON IPOrpaMMBbl CpeHero o0uiero 00pa3oBaHus
ro
TpeOOBaHUS

1 Brnagenne meromamu [0Ka3aTeNbCTB, aJrOPUTMaMU PEILIEHUs 3a]ad; YMEHUE
dbopMynupoOBaTh U ONEPUPOBATH MOHATHAMU: OIpe/eeHHEe, aKCuOMa, TEOpeMa,
CJIEJICTBUE, CBOICTBO, IIpU3HAK, JI0Ka3aTeNbCTBO, paBHOCUJIbHBIE
GbopMyTUPOBKH; MNPUMEHATh HX; YyMeHHe (opMyIupoBaTh oOpaTHOE U
MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH IMPUMEPHl U KOHTPIPUMEPHI,
HCIIOJIB30BaTh METOJ] MAaT€MATHYE€CKOW WHAYKIMH; MPOBOJUTH J10KAa3aTElIbHBIC
paccyXAeHHUsT IpU PpEUIeHUM 3aJady, OLIEHMBAaTh JIOTMUYECKYIO IPaBUIIBHOCTh
pacCyKJI€HUI; YMEHUE ONEpUPOBATh MOHATUSIMHU: MHOKECTBO, MOJIMHOXKECTBO,
ormepaluyd  HaJ  MHOXXECTBaMH;  YMEHHME  HCIIOJIb30BaTb  TEOPETUKO-
MHOKECTBEHHBIN anmnapar JJis ONUCaHUs PEabHBIX MIPOLIECCOB U SBICHUHN U IIPU
peleHny 3a1ad, B TOM YHCIE W3 JPYI'HX YYEOHBIX IPEIMETOB; YMEHHE
OIepupoBaTh MOHATHSAMH: Tpad, CBI3HBIA rpad, aepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh M ONHUCHIBATh I'padbl Pa3sIUYHBIMU CIIOCOOAMU;
MCIIOJNIb30BaTh Tpadbl MPH PEIICHUN 3324

2 YMeHue onepupoBaTh NOHATUSAMU: HaTypajlbHOE YHUCIIO, LI€JI0€ YHUCIIO, CTEHEHb C
LIeJIBIM [10Ka3aTesleM, KOPEHb HaTYpajJbHOM CTENEHH, CTENEHb C PALlMOHAIBHBIM
nokaszaresjeM, CTEeNeHb C JeHCTBUTENBHBIM IIOKa3aTejaeM, Jjorapupm 4ucia,
CHUHYC, KOCHMHYC M TAaHI€HC IPOU3BOJIBHOIO 4YHCJIA, OCTAaTOK IO MOJYJIIO,
palMOHAIbHOE YHNCJIO, HMPPALMOHAIBHOE YHUCIIO, MHOJKECTBA HATYpPaJbHBIX,
LENbIX, palMOHAIbHBIX, JAEMCTBUTEIbHBIX UHCEN; YMEHHE HCIIOIb30BaTh
NPU3HAKU JEIMMOCTH, HAUMEHBIIUN OOIIMI AenuTedb M HauMeHbllee o0Inee
KpaTHoe, ainroput™ EBKinja mpu penieHuu 3aaad; 3HAKOMCTBO C Pa3iMYHBIMU
MO3ULMOHHBIMM CHCTEMaMH CYHUCIICHUS; YMEHHUE BBIIOJIHATh BBIUNCICHUE
3HauE€HUN U MpeoOpa3oBaHHs BBIPAKEHUH €O CTENEHSIMH M Jorapupmamu,
npeoOpa3oBaHusl JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUI; yMEHHE OIepHpOBaTh
MOHSITUSMU: MIOCJIEZI0BATEIbHOCTb, apudmernyeckas nporpeccus,
reoMeTpuuecKasi Iporpeccusi, OEeCKOHeuHO yObIBarolass TreoMeTpuYecKas
IpOrpeccusi; yMEHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHUCIIE C MOMOIIbIO
PEKYpPpeHTHBIX (OpMyJ; yMEHHE ONEepUpOBaTh MOHATHSIMHU: KOMIUIEKCHOE
YHCII0, COMPSKEHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMILIEKCHOTO
yuciaa,  (GopMa  3amMcH  KOMIUIEKCHBIX — 4Hcen  (reoMeTpudeckas,
TPUTOHOMETPUYECKAs " anredbpanyeckas); yMETh MIPOU3BOJUTH
apupMeTHUecKue NEHCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; MPUBOIUTH MPUMEPHI
MCIIOJIb30BaHUsl KOMIUIEKCHBIX YMCEJ; ONEpUPOBaTh MOHITUIMU: MaTpula 2 X 2
U 3 X 3, OoIpeneanTeNb MaTpULbl, FEOMETPUUECKUN CMBICI ONIPEAEIUTENS

3 YMeHHe ~ OonepupoBaTh  MOHATHSMH:  PAallMOHAJBHBIC, HPPALUOHAIBHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘-IeCKI/Ie, TPUTOHOMETPHUYCCKUEC
yYpaBHEHHsSI M HEPABEHCTBA, MX CHUCTEMbI, YMEHHE OINECPUPOBATh MOHSATHIMU:
TOXJIECTBO, TOXISCTBEHHOE MpeoOpa3oBaHUe, YpaBHCHHE, HEPABEHCTRBO,
cUCTEMa YpaBHEHUI M HEPaBEHCTB, PABHOCUJILHOCTh YPAaBHEHHI, HEPABEHCTB U
CUCTEM; YMCHHEC pPEIIaTb YpaBHCHHUA, HCPABCHCTBA W CHUCTEMBI C IOMOIMIBIO
pa3iMYHBIX TMPHUEMOB; pelIaTh YpPaBHEHUs, HEPABEHCTBA M CHCTEMBI C




rapamMeTpoM; NMPUMEHSATh YPAaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI JJIs PELICHUS
MaTeMaTHUYECKUX 3a/a4 M 33/7a4 M3 Pa3IM4YHbIX oOJacTell HayKu W peasbHON
KU3HU

YMeHue  omepupoBaTh  HNOHATUSAMH:  (YHKIUS, YETHOCTh  (DYHKIHH,
NEPUOIMIHOCTh (DYHKIIMU, OTPAHHYEHHOCTD (DYHKITMH, MOHOTOHHOCTD (DYHKITHH,
KCTpeMyM (YHKIWHK, HAuUOOJbIIee W HaWMEHBIIEe 3HAYCHHsS (QYHKIUH Ha
NPOMEKYTKE, HeNpepbIBHAS (DYHKIIHSI, ACUMITOTHI rpaduka GyHKIUH, epBas 1
BTOpas MpOU3BOAHAS (YHKIMHM, TEOMETPUYECKHA M (U3NYECKUNA CMBICT
NPOM3BOJIHOW, TEpPBOOOpa3Hasi, ONpPENEIICHHBIH HHTErpall; yMEHHE HaXOJIUTh
acHUMIITOTHI Tpaduka (YyHKIHHM; yMEHHE BBIYHCIATH IPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMITO3UIMHM (YHKIWH, HAXOIUTh YypaBHEHUE
KacaTenbHOH K rpaduky GyHKIMHM; YMEHHE HAXOAWUTh IPOU3BOJHBIC
AJIEMEHTAPHBIX ~ (YHKIUIH; yMEHHE HCIIOJIb30BaTh  IMPOU3BOIAHYIO IS
uccieoBaHus (PyHKIMH, HaXOAUTh HAMOOJBIIME W HAUMEHBUINE 3HAYCHUS
(GyHKIUH; CTPOUTh TpapUKd MHOTOWICHOB C WCIIOJIB30BaHUEM arnapara
MaTeMaTHYECKOT0 aHalu3a; MPUMEHATh MPOU3BOAHYIO [UIA HAXOXKACHUS
HAWITYYIIIero PeHICHHs B MPUKJIAIHBIX, B TOM YHCJIE COIMATbHO-IKOHOMHUECKUX
U (QU3MYECKUX 3a]adax; HAXOAWTh IUIOMAJAA U O00bEeMBI (DUTYpP C TOMOIIBIO
UHTErpaia; MPHUBOAUTH TPUMEPbl MAaTEMAaTUYECKOTO MOJCIHPOBAHUS C
noMoIeio aAuddepeHnnanbHbIX ypaBHEHUH

YMmeHue omnepupoBaTh MOHATHAMHU: Tpaduk (yHKIMH, OOpaTHAas (YHKIHSA,
KoMno3uuus  (QyHKOMM, JuHeHHas ¢yHKUMsA, KBaapaTu4Has — (QYHKLHA,
panuoHanbHas YHKUIMS, CTENEHHas! (PYHKLNS, TPUTOHOMETPUYECKUE PYHKIIHH,
oOpaTHble TPUrOHOMETPHUYECKUE (DYHKIIMHU, ITOKa3aTeNbHas U JorapupmMuuecKas
GyHKIMU; yYMEHHE CTPOMTh TpapuKH W3YYEHHBIX (DYHKIUHA, BBINOIHATH
npeoOpa3oBaHust rpa@ukoB (yHKUMN, MCIONIB30BaTh IpadUKu IS U3y4EHUS
IIPOLIECCOB M 3aBUCUMOCTEH, MpU pELIEHUU 3a7ady U3 JPYIHX Y4eOHBIX
IOpPEeMETOB M 3a7ay U3 peabHON KU3HH; BhIpakaTb (OPMYJIaMu 3aBHUCHUMOCTH
MEXJy BEJIMYMHAMM; MCIOJIb30BaTh CBOWCTBA W TIpaduku QYHKUMHA JUIs
pelleHusl ypaBHEHHH, HEpaBeHCTB M 3a/ad C MapaMeTpaMu; H300pakaTb Ha
KOOPJMHATHON IUIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUM, HEPABEHCTB U MX
CUCTEM

YMeHue periate TEKCTOBBIE 3a/1a4M PA3HBIX THIIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIM U 4YacTH, Ha JBW)XEHME, pabOTy, CTOMMOCTb TOBAapOB U YCIYT, HAJIOTH,
3aJaud U3 00JacTH yNpaBJIEHUS JIMYHBIMH M CEeMEHHBIMH (UHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA M UX CHUCTEMBI IO YCJIOBHIO
3a[aud, UCCIE0BaTh MOIYYEHHOE pelleHHe M OLEHMBATh IPaBJIONOA00HOCTD
pe3y/lbTaToB; YMEHUE MOJAEIUPOBAaTh peajbHble CHUTyallMd Ha  SI3bIKE
MaTeMaTHKH; COCTAaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBbI
[0 YCIIOBHUIO 3aJaud, UCCIEN0BAaTh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
anmapara ajnreOpbl, HHTEpIPETUPOBATh MOJYYEHHBIH pe3yIbTaT

YMeHue omnepupoBaTh TMOHATUAMHU: CcpeAHee apudmeTrnyeckoe, MeauaHa,
HauOoJpIllee W HAUMEHbIIee 3HAYeHMs, pa3Mmax, AMCIEepCusi, CTaHJapTHOE
OTKJIOHEHHE YHUCJIOBOTO Hal0opa; yMeHHME U3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTaBICHHYI0 B Ta0iuIax, Ha JAuarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEAJIbHBIX IMPOLIECCOB M SIBICHUHN; IPEICTABIATH
UHPOPMALIMIO C TMTOMOUIbIO TaONMIl U TUarpaMM; MCCIIEJOBaTh CTATUCTHYECKUE
JaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM rpaduuecKux MEeTO/I0B U 3JIEKTPOHHBIX
CpeACTB; TpaUUecKH HCCIIEA0BaTh COBMECTHBIE HAOIIOACHUS C TOMOILIBIO
JMarpaMM pacCerBaHUs U JIMHENHOW perpeccun

YMeHue onepupoBaTh MOHSTUSIMH: CIy4YalHBIA ONBIT M Cilyd4ailHoe coObITHE,




BEPOATHOCTh CIIy4ailHOTO COOBITHS; yMEHHE BBIYHCIATH BEPOATHOCTH C
UCTIOJIb30BaHUEM TI'paUIECKUX METOAOB; NPUMEHATH (POPMYIBI CIOXKEHHUS WU
YMHOXCHHUSI BEpOATHOCTEH, (OpPMydy TOJHOM BEposATHOCTH, (opmymy
Bepuynnu, xomOuHaTtopHBIe (aKTl U (HOPMYJIBI; OICHUBATH BEPOSTHOCTU
peanbHBIX COOBITHIA; yMEHHE OINEpUpPOBATh MOHATUSAMHM: CIIydaiHas BEJIMYMHA,
pacripesieieHue BEpOSTHOCTEH, MaTeMaTW4ecKoe OXKHJaHUE, ITUCIEePCHS U
CTaHJapTHOE OTKJIOHEHHE CIy4allHOW BEJWYMHBI, (QYHKIMH PacHpeneiIeHUs H
IUIOTHOCTH PAaBHOMEPHOIO, IOKA3aTeJbHOTO M HOPMAJIBHOIO paclpelelCHUN;
YMEHHE HCIIOJIb30BaTh CBOMCTBA W3YYCHHBIX pacHpelelCHUN sl peIeHHs
3a[a4; 3HAKOMCTBO C TIOHATHSAMH: 3aKOH OOJIBIINX YHCEJ, METOJIbI BBIOOPOYHBIX
UCCJIEIOBAaHUN; YMEHHE NPHBOAWUTH IPUMEPHI NPOSBICHUS 3aKOHA OOJBIINX
qyucenl B MPHUPOAHBIX M OOINECTBEHHBIX SBJICHHUSAX; YMEHHE OIEPUPOBATH
HNOHSATHUSAMH: COYETaHHE, IIEPECTAHOBKA, YHCIIO COUCTAHUH, YHCIIO NIEPECTaHOBOK;
6unom HproToHa; yMeHHE NMPUMEHATh KOMOWHATOPHBIE (DAKTHI U PACCYXKIACHUSI
JUISL PEIICHUs 3a/1a4; OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH
BEPOSTHOCTHYIO MOJIETIb U MHTEPIPETHUPOBATDH MOTYYECHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOUKA, IPsMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYNHA YIJa, IUIOCKUHN YroJl, ABYTPAHHBIN YroJl, TPEXIPaHHBIN
yroJl, CKPELIUBAIOLIUECS IMpsIMBbIE, MAPALIEIBHOCT U INEPHEHAMKYISIPHOCTH
IPSAMBIX M IUIOCKOCTEH, YroJl MEXKIAY HPSIMBIMHM, YIOJl MEXAy MNpAMOUA H
IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMHU, PACCTOSHHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHUE MEXKIY MpsSMBIMH, PAcCTOSHUE MEXAY INIOCKOCTSMHU; YMEHHUE
UCNOJb30BaTh MpPU pEIIeHUM 337ad U3ydeHHble (akThl U  TEOPEMbI
IUTAHUMETPUM; YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOLIEro MUDA;
CTPOUTh MAaTEMATUYECKUE MOJEIM C IOMOILBIO N€OMETPUYECKUX IOHATHH U
BEJIMYMH, PEIIATh CBA3AHHBIC C HUMM IPAKTUYECKUE 3a1a41

10

YMeHue onepupoBaTh NOHATHAMH: IUIOMAAb (QHUTYpBl, 00BEM (QUTYpHI,
MHOTI'OI'pPaHHMK, HPaBUJIbHBIII MHOIOIpDAaHHHMK, CEUY€HHE MHOIOrpaHHMKa, KYO,
napajuleJienunes, Mnpu3Ma, nupamuaa, (urypa M IOBEPXHOCTb BpallEHUS,
IWIMHAP, KOHYC, mIap, cdepa, IUIomanas cepbl, IUIOMAAb MOBEPXHOCTH
NUPAMUJIbI, TPU3MBI, KOHYCa, LWIMHApA, 00BeM KyOa, MpSIMOYTOJbHOTO
napajuleJenunesna, NUupamMuabl, IpU3Mbl, HWIMHIpPA, KOHYyca, Ilapa, pa3BepTKa
MOBEPXHOCTH, CEUYEHUS KOHyca M UWIMHJApa, MapajulebHble OCH WJIHU
OCHOBAaHMIO, CEUeHHE IIapa, IUIOCKOCTh, Kacaromasicss chepbl, LHUIHHIPA,
KOHyCa;  yYMEHHME  CTpPOUTb  CEUEHHWE  MHOIOTpaHHMKA,  H300paxarb
MHOT'OI'PaHHHKH, (PUTYPBI U TOBEPXHOCTH BPALIEHUS, X CEUEHHsI, B TOM YHCIE C
IOMOUIbIO  JJIEKTPOHHBIX  CPEJICTB;  yMEHHWE  NPHUMEHATh  CBOMCTBa
reOMEeTpUYecKuX (GUryp, CamMOCTOATENbHO (OPMYIHUPOBATh OINpEAEICHUs
U3yd4aeMbIX (QUIyp, BBIIBUIAaTh THUIIOTE3bl O CBOMCTBAX M IpU3HAKaX
reoMeTpuueckux (Guryp, OOOCHOBBIBaTH MJIM ONpPOBEpPrarh HX; YMEHHE
IPOBOAMTH KJIACCU(PUKALNIO (PUTYyp MO pPA3NIUYHBIM TPU3HAKAM, BBIIOJIHATh
HE00XO0/IMMBbIE TOTIOJTHUTENIbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHUAMHU: ABM)KEHUE B IIPOCTPAHCTBE, MApaJlIEIbHbBIN
NEPEeHOC, CHUMMETPUS Ha IUIOCKOCTH W B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00Hs, M0100HbBIe (PUTYPBI; YMEHUE PAacO3HABATh PaBHbIE U
nofoOHble (QUryppl, B TOM UHCIE€ B NPUPOJIE, HCKYCCTBE, apXUTEKTYPE;
UCIIOJIb30BaTh T€OMETPUYECKHE OTHOILIEHUS IPH PEIIEHUH 3a]ad; HaXOAWTh
reOMETPUUYECKHE BEJIWYUHBI (AJUHA, Yrojl, IJIOW@aab, O0OBEM) HpPHU pPELICHUH
3aJa4 M3 JAPYrUX YUeOHBIX MNPEIMETOB M M3 peajbHOM KHU3HH;, yMEHHUE
BBIUHCIISATh T'€OMETPUYECKHE BEIWYHMHBI (IUIMHA, YroJ, IUIomaAb, OOBEM,
IUIOIAAb MOBEPXHOCTH), MCIOJB3YsI M3yueHHbIE (OPMYJBI M METOABI, B TOM
yHuclie: IUIOIIAAh TOBEPXHOCTH MHPAaMHUJbL, TMPU3MBI, KOHYyca, LMIUHAPA,
wiomaab chepbl; 00beM Ky0a, MPsIMOYTOJIBHOTO MapajuleNenune/a, TUpaMHIb,




NpU3MBI, OWIMHAPA, KOHYyca, IIapa, YMEHHE HAXOAUTh OTHOLICHHWE OOBEMOB
noJ00HBIX (pUryp

12 YMeHue onepupoBaTh IOHATUSAMM: IpPSIMOYrojbHAas CUCTEMA KOOpPJIUHAT,
BEKTOp, KOOpPAMHATHl TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB,
IIPOM3BEACHUE BEKTOpa Ha YUCIIO, Pa3oXKeHHe BEKTopa Mo 0a3ucy, CKalspHOe
NPOM3BEACHUE, BEKTOPHOE IPOU3BEJCHHE, YroJl MEXIYy BEKTOpaMH; YMEHHE
UCMOJIb30BaTh ~ BEKTOPHBIA M KOOPIMHATHBIA  METOHN  JUId  pELICHUs
reOMETPUYECKUX 3314 U 33/1a4 JPYTruX y4eOHbIX IPEAMETOB

13 YMmenue BbIOMpPATh TOAXOAALIMA METOJ JJsl pEIIeHUs 33a/Ja4yd; TOHMMaHUE
3HAYMMOCTH MAaTE€MaTUKU B M3YYE€HUH IPUPOAHBIX U OOILECTBEHHBIX IIPOLECCOB
U SBJICHUH; yMEHHE paclO3HaBaTh INPOSIBICHUE 3aKOHOB MAaTeMaTHKU B
UCKYCCTBE, YMEHHE NPUBOAUTH IpPHUMEPbl MATEMAaTUYECKUX  OTKPBITUI
POCCUICKON Y MHUPOBOWM MATEMAaTUUECKON HAYKHU

IlepedyeHb 3j1eMEHTOB colepkanusi, npoBepsieMbix Ha EI'J
10 MaTeMaTHKe

Kon IIpoBepsieMblii 37IeMEHT COJiepKaHUs

1 Yucna v BIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1.2 Panyonanehple uncna. OOBIKHOBEHHBbIE M JAECATHYHBIE JpOOH, IPOLEHTHI,
OCCKOHEUYHBIC TIEPHOINICCKHE JPOOH

1.3 Apudpmernueckuii KOPEHb HaTypaJbHON CTEIICHU. Heucteus ¢
apu(MeTHUECKUMH KOPHIMHU HAaTypalbHOM CTeNeHn

14 Crenenb ¢ menbiM mokazateneM. CTeneHb ¢ paldoOHAIBHBIM TIOKa3aTeJIeM.
CBolicTBa CTENIEHU

1.5 CuHyc, KOCMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTHYHbIe U HATYPAIbHBIC JTOTapHUPMBI

1.7 JleiicTBuTenpHble uucia. ApUPMETHYECKHE OINepaluu ¢ JAeHCTBUTEIbHBIMU
yrcnamu. [IpuOnmkeHHbIE BBIYHMCICHUS, TpaBWIA OKPYIJICHUS, MPUKHIKA H
OLIEHKA pe3yJIbTaTa BbIYMCIEHUIN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHbie uncna

2 VYpaBHeHUS 1 HEpaBEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHAIbHBIE YPAaBHEHUS

2.2 HppanmoHanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOTapu(PMUUECKHE YpaBHEHUS




2.5

Lenbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U TOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpudeckue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
211 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 DOyHKINUH U TpaPUKH
3.1 dyHKIU, cmocoos! 3aaanus Gyaknuu. I'padux dyHkumu. BzanmHo oOpaTHBIE
¢ynkunu. YetHsie n HeueTHbIe pyHKIMU. [lepruogumueckue GpyHKIIHI
3.2 Ob6nacte ompeneneHuss U MHOXKECTBO 3HaueHuUd ¢yHkiuu. Hymu ¢yHKuu.
[IpomexxyTki 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH —(DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (GyHKIUU. HanOounbliiee ¥ HauMeHbIIee 3HAYCHHE
(YHKIIMHM Ha IPOMEKYTKE
3.3 Crenennass (yHKIHS C HaTYpaJbHBIM M LIEJIBIM TOKa3areneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-0il cTerneHn
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
35 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.6 Touku pa3pbiBa. AcuMmnToTel rpadukoB ¢yHkiuii. CBoiicTBa (QyHKUUH,
HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN
3.8 Apudmernueckass U reomerpuueckas mnporpeccun. dopmyna  CIOKHBIX
IIPOIICHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBonHas GpyHkiuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
4.2 [TpuMeHeHHe TPOM3BOIHONW K HCCIIEAOBAHUIO (YHKUIUH Ha MOHOTOHHOCTh U
OKCTpeMyMbl. HaxokieHrne HanOOJbIIero M HaMMEHBIIETo 3HAYCHHs (PYHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. UaTerpan
5 MHokecTBa 1 JIOTHKa
5.1 MHOkecTBO, ONepalu HaJl MHOKecTBaMHU. [[narpammsl Ditnepa - Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1

OnucarenpHas CTATUCTUKA




6.2 BepositHOCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTU B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS
7.5 KoopauHatel 1 BEKTOPBI




