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COJEP)KAHUE OBYYEHMSA
10 KJIACC

Ymucna v BbIYHCIICHUS

Pammonanbupie  uncina. OOBIKHOBEHHBIE M JAECATHYHBIE ApOOM, TMPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. Ilpumenenue npodeii u MPOIEHTOB IS PEIISHHs MPHUKIIAAHBIX 33a49 U3 Pa3IMIHbIX
OTpaciiel 3HAaHUM U pealbHOU KU3HMU.

JlelicTBUTENbHBIC YKCa. PannoHanbHble W MppalMOHATBHBIC YHchIa. ApH(PMETHYECKAE ONEpPaAIiH C
JNEHUCTBUTENBHBIMU YHCIaMU. MOJyinb JCHCTBUTENBHOTO YMCIAa M ero cBoiictBa. [lpubmmkEHHbIC
BBIYMCIICHUS, IPAaBUIIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJibTaTa BbIUMCICHUM.

Crenenp ¢ nenbiM mnokasareneMm. bunom Herorona. Mcnonb3oBanue moaxopsiied (popmbl 3alUCH
JNEUCTBUTENBHBIX YHCEN JIUISl pELICHUsI MPAKTUYECKUX 3a7a4d U IPECTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTEIIEHU U €r0 CBOWCTBA.

CreneHsp ¢ palluOHAJILHBIM MTOKa3aTeIeM U €€ CBOICTBA, CTENEHb C JIEHCTBUTENIBHBIM ITOKa3aTeNIeM.

Jlorapudm uucna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TAHI€HC, KOTAHI€HC YMCIJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPAaBEHCTBA

ToxnecTBa M TOXAECTBEHHbIE MpeoOpazoBaHUs. YpaBHEHHE, KOPEHb ypaBHEHUS. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cieacTBUsA. HepaBeHCTBO, pellieHne HepaBeHCTBRa.

OcCHOBHBIE METOJIBI pEHICHHUs LEIbIX M JApOOHO-PALMOHAIBHBIX YypaBHEHUH U HEPAaBEHCTB.
MHorouneHsl OT OJTHOM NMEepeMeHHOU. [[eneHne MHOTOYJIeHa Ha MHOTOYIEH C ocTaTkoM. Teopema besy.
Mmuorousensl ¢ neiasiMu kodduimentamu. Teopema Buera.

IIpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPKAILUX CTENIEHU U KOPHH.

HppannonansHeie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHHUS HPPALMOHAIBHBIX YPaBHEHUH.

IToxa3zarenpHble ypaBHEeHUsI. OCHOBHBIC METOBI PEIICHUS [TOKA3aTEIbHBIX YPABHCHUM.

[IpeoOpazoBaHue BeIpaXKEHUH, COIEPIKAIINX JIOTapHU(MBI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKUX YpaBHEHUI.

OcHoBHBIE TpuroHomerpuueckue (Gopmyisl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKECHHM.
Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucrteM NMHEHHBIX ypaBHEHHI. Marpuila CUCTEMbI JUHEUHBIX ypaBHEHUU. OnpeaenuTeinb
MaTpulbl 2X2, €ro reOMETPUYECKHN CMBICI M CBOMCTBA, BBIYHMCICHUE €r0 3HAYCHUS, INPUMEHEHHE
ONPENCIUTENS Ul PEIICHUS CUCTEMBI JINHEHHBIX YpaBHEHHMU. PerieHue mpuUKIagHbIX 3a7ad ¢ IOMOIIBIO
CUCTEMbl JIMHEMHBIX YypaBHEHMM. lccinenoBaHue NOCTPOGHHOM MOJENM C TIOMOINBI MaTpul u
OIPEJIETUTENIEH.

[locTpoeHre MaTeMaTH4ECKUX MOJENEH pealbHOM CUTYyallMHd C NOMOLIbI0 YPAaBHEHUI Y HEPaBEHCTB.
IIpumeHeHre ypaBHEHMII M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3alad U 3aJad U3 Pa3IUYHBIX
oOnacTeil HayKu U pealbHOM )KU3HH.

DyHKUUM U rpapuxku

Oynkius, cnocoObl 3amaHus ¢GyHKUuU. B3anmmuo oOpathble ¢yHkumu. Komnosunus ¢yHKuumii.
I'padux pyHKIIMH. DaeMeHTapHbIe TpeoOpa3zoBaHus I'padUKOB (QYHKIIHIL.

OO6nacte ompeaeneHUs W MHOXKeCTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynkuuu. Ilpomexyrku
3HakonoctostHCTBA.  Y&€tHple W Heu€rHble ¢QyHkumu. Ilepuoguueckue ¢ynkuuu. IIpomexyrku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl U MUHUMYMBbI (yHKIHMU. HanGomnblllee M HauMeHbIIee 3HAUCHHS
(GYHKIMHU Ha TPOMEXKYTKE.

JIuneiinas, KBagpaTHyHas M JApoOHO-TMHEHHas (QYHKUMU. OJIEMEHTapHOE MCCIIEeOBAaHUE U
MOCTPOEHHE UX I'PapHKOB.



CrenenHas (QyHKIMS C HATypaJlbHBIM M IIENIBIM TOKa3ateneM. E€ cBoiictBa u rpaduk. CBoiicTBa U
rpaduK KOpHS N-0i CTEeNEeHH KaK (PyHKIIMH 0OpaTHOM CTETIeHU C HATYpaIbHBIM ITOKa3aTelIeM.

[Toxa3zaTenpHas u orapudmudeckas GyHKINHU, UX CBOHCTBA U rpaduku. Mcnonb3oBanue rpadukon
GyHKUUH 1151 peleHus] ypaBHEHHIA.

Tpuronomerpuveckas OKPYXHOCTb, ONpEACICHHE TPUTOHOMETPUUYECKUX (YHKUIUH YHCIOBOTO
apryMeHTa.

OyHKIIMOHAJBHBIE 3aBUCHUMOCTH B pEallbHBIX INpoleccax U sBJICHUSAX. ['pauku peasbHBIX
3aBUCUMOCTEHN.

Hayana maTeMaTH4ecKOro aHa/IM3a

[locnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs NTOCIIE0BATENbHOCTEH. MeTo 1 MaTeMaTH4eCKONH HHIYKLINH.
MOHOTOHHBIE U OTPaHUYEHHBIE MOCIEI0BATENBHOCTU. VICTOpUS BOSHUKHOBEHMSI MaTEMATUYECKOTO aHAIN3a
KaK aHajan3a 0ECKOHEYHO MaJbIX.

Apudmernueckas M TreoMmMeTpuyeckas mporpeccud. beckoHeuHo yObIBaloIias TreoMeTpudecKas
nporpeccusi. CymMma  OecKOHEYHO  yOBIBAIOIIEH TE€OMETpUYECKOW  mporpeccuu. JIuHeWHbl U
SKCINOHEHIMANbHBIM pocT. Yucno e. @opmyna ClOXKHBIX NMpoleHTOB. Mcnonp3oBaHue mnporpeccuu Ais
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBabie pyHKIMN U uX cBoMcTBA. Touku paspbiBa. ACUMNOTOTHI rpadukoB pyHkuuid. CBoiicTBa
(GyHKIMI HENpephIBHBIX HAa OTpe3ke. MeTo MHTepBaJIoB JIsl pelleHus HepaBeHCTB. [IpuMeHeHne cBoicTB
HEeNpephIBHBIX PYHKUUN I pelieHus 3a/1ay.

[lepBas u BTOpas mpousBojaHbIE QyHKUMU. OmpeneneHue, reOMeTPUUYEeCKUl U (PU3NYECKUI CMBICI
MPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBonnbie sneMeHTapHbIX (yHKIUA. [Ipon3BoaHas CyMMbl, NpPOU3BENCHHS, YacTHOTO H
KOMTIO3UITUH (DYHKITUH.

MHo:xecTBa H JIOTHKA

MHO3K€eCcTBO, oniepaliiyi HaJ MHOXECTBaMU U X cBoMcTBa. Jluarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara Uil ONMCAaHUs PEAIbHbIX IPOLECCOB M SBJICHUH, NMPHU PEIICHUN
3aja4d U3 APYrux y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBONHCTBO MAaTeMaTH4eCKOro OOBEKTa, CIEACTBUE, JOKa3aTeNlbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KJIACC

Yucaa ¥ BLIYMCIEHUS

HarypaneHbie u nensie uncna. [IpumMeHeHHe NMPHU3HAKOB ACIMMOCTH IEIBIX YHCEN, HauOOJIBIINN
obumit genutens (nanee — HOJl) u nHaumenbiee obiiee kpatHoe (ganee — HOK), octarkoB nmo momyinio,
anropuTMa EBKina a1 penieHus 3a1a4 B 1ENbIX Ynciax.

KommuiekcHbie ymcma. AnreOpawdeckas M TPUTOHOMETpUYECKas (OPMBI 3alMCH  KOMIUIEKCHOTO
yucna. ApudMeTHdyecKkue ornepanuyd ¢ KOMIUIGKCHBIMH 4YuciiaMd. M300pakeHne KOMIUIEKCHBIX YHCENl Ha
KoopauHaTHOH miockocti. @opmyna Myaspa. Kopau n-oii crenenu u3 koMmiiekcHoro uncia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN JUTSl pelieHus] PU3NUeCKUX U TeOMETPUIECKHX 3a7au.

YpaBHeHNs H HEPABEHCTBA

Cucrema ¥ COBOKYTHOCTh YPaBHEHUU U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSI.
PaBHOCHIIBHBIE HEpABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHUH C MOMOIIBIO TPUTOHOMETPUYECKONW OKPYKHOCTH.
Pemenune TpuroHoOMeTprUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHUS TOKA3aTENbHBIX U JOTapu(MUIECKUX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS] UPPAIIOHATHHBIX HEPABEHCTB.

OcCHOBHBIE METOJIBI PEHICHUS CHUCTEM U COBOKYITHOCTEH palMOHANBHBIX, HWPPAIUOHATBHBIX,
MOKa3aTeIbHBIX U JoTapu(PMUUECKUX YpaBHEHUN.



YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.
IIpuMeHeHNne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHHMI0 MAaTEMaTUYECKUX 3ajad U 3a1ad U3
pa3nuyHbIX 00JacTell HAYKH U PEANbHOM KU3HH, MHTEPIPETALNS MOTYYEHHBIX PE3yJIbTaTOB.
DyHKUuM U rpagpuxku
I'pagux  xommozunmm ¢yHkumid. ['eomerpudeckue o0pa3bl ypaBHEHMH M HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.
Tpuronomerpudeckne QyHKIHH, UX CBOMCTBA U rpaduKu.
I'paduueckre MeTOIbI pelieHUs ypaBHEHUH 1 HepaBEeHCTB. | paduueckue MEeTOIbI pelIeHHUs 3314 C
rapameTpamu.
Hcnonb3oBanne TpadmkoB (GYHKIHMA IS UCCIICIOBAHHS IPOIECCOB M 3aBUCUMOCTEH, KOTOpPHIS
BO3HUKAIOT MPH PEIICHUH 33J1a4 U3 JAPYTUX YUSOHBIX IPEIMETOB U PEaTbHOMN JKU3HU.
Hayana maTeMaTH4ecKOro aHa/In3a
[IpuMmeHeHre NPOM3BOJHOW K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh M OSKCTPEMYMBI.
Haxosxienre HanOoJbIIero 1 HAMMEHBIIET0 3HAYeHUN HEeMPEPHIBHON (DYHKITMU HA OTPE3KE.
[IpuMeHeHne NMPOU3BOIHOMN I HAXOXKICHUS HAWIYYIIErO PELICHUs B NMPUKIAAHBIX 3a1adax, It
OTIpe/IeNIEeHUs] CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOTO (pOopMyIIoN MiH rpaduKoM.
[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO INepBOoOOpa3HbIX. IlepBooOpasHble AeMEHTapHbBIX (DYHKIIHA.
[IpaBuna Hax0XkA€HUS IEPBOOOPAZHBIX.
Wuterpain. ['eomeTpudecknii CMBICT HHTETpaJia. Beraucienne onpeneaéHHoro nHTerpaia mo Gopmyie
Herorona-JleniGaua.
[Ipumenenne uMHTErpana JUisi HaXOXACHUS IUIOIMAAeH IIOCKUX (Guryp u o0bEMOB IreOMETPHUECKUX
Tell.
[Tpumepsr pemennii quddepeHnanbHbIX ypaBHEHHH. MaTeMaTnueckoe MOJICTUPOBaHUE PEaTbHBIX
MPOIIECCOB C TOMOIIBIO MU PEpEeHITNATBHBIX YPaBHEHHI.
[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATDBI

1) rpakIaHCKOro BOCIIMTAHMA:

cOPMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIUKM O0YUYArONIErocs Kak akTHBHOTO M OTBETCTBEHHOI'O YJICHA
POCCHICKOTO O0OIIIeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBICHHH, TPOLEAYpP TPaKAAHCKOro oOImIecTBa (BbIOOPBI, OMPOCHI M JPYroe), yMEHHUE
B3aMMO/ICHCTBOBATh C CONMATbHBIMH HHCTUTYTAMH B COOTBETCTBUH C X (DYHKIIUSIMH U Ha3HAUCHHEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHHUS:

cOPMUPOBAHHOCTh POCCUHCKON TPaKJAHCKOW HICHTUYHOCTH, YBKCHHS K MPOILIOMY |
HACTOSIIIIEMY POCCHICKON MaTEeMaTHKH, ICHHOCTHOE OTHOIICHUE K TOCTH)KEHHSIM POCCHICKAX MAaTEeMaTHKOB
U POCCHIICKO# MaTeMaTHYECKOM IIKOJIbI, HCIIOIb30BAHME ITUX JOCTIKCHUHN B IPYTUX HAyKax, TEXHOJIOTHIX,
cdepax S5KOHOMUKY;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapoaa, CGHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHsS, HTHYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTHYECKMM MPUMEHEHHEM JOCTH)KCHHH HAYKH |
JEATETLHOCTBIO YIEHOTO, OCO3HAHKE JINYHOTO BKJIa/1a B IIOCTPOCHHUE YCTOWYHBOTO OYAyIIero;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUAs SCTETHKY MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH, 00HEKTOB,
3aj7a4, PELICHUH, pPacCyXICHHH, BOCIPUUMYUBOCTH K MAaTEMaTHYCCKUM aClleKTaM pa3InYHbIX BHJIOB
HCKYCCTBa,

5) puznyecKoro BOCIUTAHMSA:



C(bOpMI/IpOBaHHOCTB YMCHHA MNPHUMCHATHL MATCMATHYCCKUC 3HAHUA B HHTCPCCAX 3O0POBOI0O U
Oe3omacHOro o0pasza >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE NHTaHUE,
cOaTaHCUPOBAHHBI PEXKUM 3aHATHA W OT/AbIXa, perysspHas QHU3UYecKass aKTHUBHOCTh), (HU3UUECKOe
COBCPHICHCTBOBAHUC IIPH 3aHATUAX CIIOPTHBHO -O3I[OpOBI/ITeJILHOI71 JACATCIBHOCTBIO,

6) TPy 10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpYOdy, OCO3HAHWE LIEHHOCTH TPYAOJIOOMS, HWHTEpEC K pPa3IU4HbIM cdepam
npo(hecCHOHABHON NEeSITeIbHOCTH, CBSA3aHHBIM C MAaTEMAaTUKON M €€ MPUIIOKEHUSIMH, YMEHUE COBEPIIAThH
OCO3HAHHBII BBEIOOP Oymymiei nmpodeccuu U peain30BbIBaTh COOCTBCHHBIC JKM3HEHHBIC TUIAHBI, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BAaHUIO HAa MPOTSHKEHUHM BCEH KU3HH,
TOTOBHOCTb K aKTUBHOMY YYAaCTUIO B PCHICHUHN ITPAKTUYCCKUX 3aaa4d MaTeMaTHUYeCKOM HAIpaBJICHHOCTH;

7) 3K0JIOrHY€eCKOro BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTI) DKOJIOTUYECKOH KYJBbTYpPbI, IMOHMMAaHHUEC BJIUAHHA COLHAIIBHO-3KOHOMUYCCKUX
MIPOLIECCOB HAa COCTOSIHWE MPHUPOJHOM M COLMAlbHON cCpefbl, OCO3HaHUWE TJI00AIbHOTO XapakTepa
SKOJIOTHYECKHUX np06neM, OpUCHTAllUA HAa IMPUMCHCHHUE MATCMAaTHUYCCKUX 3HAaHUU AJId pCIICHUA 3a71a4 B
00J1aCTH OKpYXKaloleld cpepl, TIaHUPOBAHUE IMOCTYIKOB W OIICHKM WX BO3MOXXHBIX MOCIEICTBUN IS
OKpYKaroIllen Cpeibl;

8) HeHHOCTH HAYYHOI0 O3HAHMSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHON MPAaKTUKH, MOHMMAaHWE MaTeMaTWYeCKOM HayKH Kak c(epbl YeJIOBEUYECKOU NesSTENbHOCTH,
3TaroB ¢é Pa3BUTHA W 3HAYUMOCTH IJId PA3BUTHA LUBUIIM3AlMKU, OBJIAJACHUC SA3BIKOM MATCMATUKU H
MaTeMaTHIeCKON Ky.]'[BTypOfI KakKk Cp€ACTBOM IIO3HAHHA MHpPA, OTOBHOCTH OCYHICCTBJIATHL MNPOCKTHYIO U
HCCIIEN0BATENILCKYIO AEATEIbHOCTE HHANBUAYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA

ba3oBrble Jornvyeckue aelcTBUSA:

BBIBJSITh M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MaTEMaTUYECKUX OOBEKTOB, TOHSITHUH,
OTHOIIICHUH MEXIy MOHATHIAMH, (GOPMYIUPOBATH ONMpPEACICHUS MOHATUN, YCTAaHABIMBATH CYIIECTBEHHBIN
MPU3HAK KJacCU(DUKAIIMN, OCHOBAHUS I 0000IICHUS U CPAaBHEHUS, KPUTEPHH MPOBOJMMOTO aHAJIH3a;

BOCIIPUHUMATD, POPMYIUPOBATH U MIPEOOPA30OBBIBATH CYKJICHHUS: YTBEPAUTEIBHBIC M OTPUIIATEIIbLHBIC,
eMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBISBJISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W NPOTHUBOpEYHs B (aKTax, JaHHBIX,
HaOMIOACHUAX U YTBEPXKICHUSX, TIpeAIaraTh KPUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

JIeNaTh  BBIBOJBI €  HCIIOJIb30BAHMEM  3aKOHOB  JIOTMKHM, JEAYKTUBHBIX M  HWHAYKTUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MAaTeMAaTHMYECKUX YTBEPXKACHUU (MpsSMblE U OT
MIPOTUBHOTO), BBICTPAMBATh ApPryMEHTAIMIO, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE CYXICHHS U BHIBOIbL;

BBIOMpATh CHOCO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS, BBIOUPATh
HauOoJee MOAXOAAIIUHN C YUETOM CAMOCTOSTEIbHO BBIACTIEHHBIX KPUTEPHUEB).

ba3oBble nuccienoBaTeIbCKHe JeHCTBUA:

MCIO0JIb30BaTh BOMPOCKHI KaK MCCIEA0BATENbCKII MHCTPYMEHT MO3HaHUS, (DOPMYIUPOBATh BOIMPOCHI,
¢bukcupyoIe MpoTHBOpEUre, MpoOiIeMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBINA SKCHEPUMEHT, HCCIEIOBAHUE 10 YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHyecKoro oOBEKTa, SIBICHHsI, TMPOIECcCca, BBIIBICHUIO 3aBUCHMOCTEH MEXIy
00BeKTaMU, SIBJICHUSMH, ITPOIIECCAMH,



CaMOCTOSTENIBHO  (pOPMYyIHpPOBaTh OOOOWIEHHSI M BBIBOJABI 10 pe3yJdbTaTaM IpPOBEAEHHOTO
HAOJIOIEHUS, HCCIIEOBAaHUS, OIICHWBATh JIOCTOBEPHOCTh TIIOJIYYCHHBIX pE3yJIbTaTOB, BBIBOJAOB U
00001LIEeHNI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIIBUraTb IIPEIIIOJIIONKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISBIIATH Ae(OUIIUTH HH(POPMAIMH, JaHHBIX, HEOOXOIUMBIX [l OTBETA HA BOTIPOC M JUTS PELICHUS
3a/1a4u;

BBIOMpaTh MHGOPMAIMIO U3 UCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATH3HPOBATH U
WHTEPIPETHPOBATh HHPOPMALIUIO PA3TUYHBIX BHJIOB U (JOPM IIPEIICTABIICHHS,

CTPYKTYpHPOBaTh HWH(GOPMAIMIO, TPEACTABIATh €€ B pPasIUYHBIX (QopMax, HLIIOCTPUPOBATH
rpauiecky;

OIICHMBATh HAIEKHOCTh HH(POPMAIIUU 110 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE AelicTBUS

Oo0menue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOILIEHHUS, SICHO,
TOYHO, 'PaMOTHO BBIpaKaTb CBOIO TOYKY 3pC€HHUSA B YCTHBIX W IMMCbMCHHBIX TCKCTaX, AaBaTb IMOSACHCHUA 110
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh MTOJIYYCHHBIN pE3yNbTar;

B X0/i€ OOCYXJCHHUSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOW TEeMBbI, MPOOJIEMBI, perracMoin
3aaa4M, BbICKA3bIBATh UJICH, HAILICJICHHBIC HAa ITIOMCK PCIICHUA, COIIOCTABIATE CBOU CYXXACHHA C CYXKACHUAMU
JIPYrUX YYacTHUKOB Juaiora, oOHapyXHBaThb pa3iM4Me€ U CXOJCTBO MO3HIMHA, B KOPPEKTHOU (opme
(bopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh  pPE3yJAbTAaThl  pEIICHUS  3aJaud, OKCICPHUMEHTa, HCCICAOBaHUS, IPOEKTa,
CaMOCTOSITEIIEHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C YYETOM 3ahad TPE3CHTAlMd W OCOOCHHOCTEH
ayIUTOPHH.

PeryasiTuBHble YHHBepPcaJbHbIEe Y4eOHbIE 1eHCTBUSA

Camoopranuszanus:

COCTaBJIAThH IUIAH, AJTOPUTM PEIIEHUS 3a/Ja4ud, BBIOMPATh CHOCOO PEIICHUS C YYETOM HMEIOITUXCS
pEeCypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBAaTh MU KOPPEKTUPOBATh BAapUAHTHI PEHICHUN C
y4€TOM HOBOM MH(OpMAaIUH.

CaMOKOHTPOJIb, IMOIIUOHAJILHBI HHTEJJIEKT:

BJIAJICTh HAaBBIKAMHU TI03HABATEILHONW pPEQUIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUU H
MBICIIUTEIBHBIX TPOIECCOB, UX PE3yIbTaTOB, BIAIETh CIIOCOOaMU CAaMOMIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yibTaTa pelieHus MaTeMaTHUeCKO 3a1a4;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEHICHUH 33/1a4H, BHOCUTh KOPPEKTHUBHI B
JeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BHISIBICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa IENH M YCIOBHUSAM, OOBSCHATh HMPUYUHBI JOCTHXKEHUS WIH
HEJOCTHKEHHSI Pe3yNIbTaTOB JAEATEeIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eSITEILHOCTD:

MOHUMATh U WCIOJIb30BaTh MPEHMYIECTBA KOMAaHIHOW W WHAMBHAYaTbHON pabOTHI MpU pElICHUH
y4eOHBIX 3a/ad, MPUHUMATh 1eJbh COBMECTHOM AEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pacpenenaTs BUAbl paboT, JOrOBapUBaTHCS, 00CYKIaTh MPOLIECC U Pe3ylbTaT paboThl, 0000IIaTh
MHEHMS HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopmax paboThl (0OCYKIaeHHs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD) H
WHBIE), BBIMIOJHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM JCHCTBUS C APYTHMMH YWICHAMH KOMAaH]IbI,
OIICHUBATh KaYECTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CPOPMYTHPOBAHHBIM YIaCTHUKAMH
B3aMMOCHCTBUSL.



HNPEAMETHBIE PE3YJIbTATHI

K xoniy o6yuenus B 10 kjacce oOydaronuiicss MOJIyYUT CICIYIOIIUE MPEAMETHBIE PEe3yIbTaThl MO
OTJIETBHBIM TEMaM pabodeil MporpaMMbl YIeOHOTO Kypca «Anredpa U Hayaja MaTeMaTUYECKOTO aHATTN3a:

Yucia 1 BLIYMCICHHS:

CBOOOJHO OTIEPUPOBATH TMOHATHSAMH: PAIMOHATBHOE YHUCIIO, OSCKOHEYHAsl TEepUOJMYECKast JPOoOb,
MPOIICHTHI, WPPALMOHATIBLHOE YHCIO, MHOXECTBAa pPAIMOHAIBHBIX M JCUCTBUTEIBHBIX YHUCEN, MOJIYJIb
JIEHCTBUTEIILHOTO YHCIIA;

MIPUMEHATH POOU M MPOLCHTHI I PEIICHUS MPUKIIATHBIX 3a7a4 U3 PA3IMYHBIX OTpaciiei 3HaHUH U
peaNbHOM )KU3HU;

MPUMEHATHh MPUOIIKEHHBIC BBIYMCICHUS, TPaBUiIa OKPYIJICHMs, MPUKUAKY W OIEHKY pe3yabTaTa
BBIYMCIICHU;

CBOOOJIHO OIEpPUPOBATH TOHSATHUEM: CTENEHb C IIENBIM TOKAa3aTesieM, HCIOIb30BaTh IMOIXOISAIIYIO
(dhopmy 3amucu AEUCTBUTEIBHBIX YUCEI JIJIS PEIICHUS MPAKTHYECKUX 3a/1a4 U MIPEICTABJICHUS TaHHBIX;

CBOOOJIHO OTIEPUPOBATH MOHSATHEM: apU(PMETHUECKII KOPEHb HATYPAJIbHOM CTETICHH;

CBOOOJIHO OTIEPUPOBATH TIOHATHUEM: CTEMEHD C PAIlMOHAILHBIM MTOKa3aTelieM;

CBOOOJIHO OTIEPHPOBATH MOHATUSIMH: JOTapU(M YHCIIa, TECATUIHBIC U HATYPaJbHbBIE JTOTapru(PMBbI;

CBOOOJIHO OTIEPUPOBATH OHATUSMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YUCIOBOTO apryMeHTa;

OTIEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCUHYC ¥ apKTAHTEHC YHCIIOBOTO apryMeHTa.

YpaBHeHHUs] M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH TOHSATHUSAMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHUIIbHBIC
YpaBHEHUS U YPaBHEHUS-CIIC/ICTBUS, PABHOCHJIbHBIE HEPABEHCTBA;

MPUMEHSATHh Pa3JIMYHBIC METOJbI PEIICHUS PAMOHAIBHBIX U JIPOOHO-PAMOHAIBHBIX YpaBHEHUH,
MPUMEHATHh METOJ] HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH TMOHATHUSIMH: MHOTOUYJICH OT OJHOW MEpeMEHHON, MHOTOUYICH C IICJIBIMU
ko3 urmenTaMu, KOPHH MHOTOUYJICHA, MPUMEHATH JIeJIEHHEe MHOTOWICHa Ha MHOTOUYIEH C OCTAaTKOM,
teopemy be3y u Teopemy Bueta aiis pemienus 3aaay;

CBOOOJIHO ONEPHUPOBATH MOHATHUSIMH: CHCTEMa JIMHEHHBIX YpaBHEHUW, MaTpHIla, OMPEICITUTENb
MaTpuIlbl 2 X 2 U €ro reOMETPUYECKHM CMBICJ, HMCIOJIb30BaTh CBOMCTBA OmpeAeauTeNs 2 X 2 s
BBIUHCIICHUSI €r0 3HAYEHHUS, MPUMEHSTH OINPEACIUTEIN JI PEIICHUS CUCTEMbl JIMHEHMHBIX YpaBHEHUM,
MOJICJIMPOBATh pE€ajbHbIC CUTyalldd C TIOMOIIBIO CHUCTEMbl JIMHEHHBIX YpPaBHEHUM, UCCIEAOBATH
MOCTPOCHHBIE MOJIEHU C TOMOIIBIO MAaTPUIL U ONIPEACIIUTEINICH, MHTEPIIPETUPOBATH MOJYYCHHBIN PE3ysIbTaT;

HCIIOJIb30BaTh CBOMCTBA JICHCTBUN C KOPHAMU I TPeoOpa30BaHMsI BIPAKECHUM;

BBITIOJTHATh MPE0Opa30BaHUSl YHUCIIOBBIX BBIPAKCHHM, COJAEPKAIIMX CTEIEHU C PAIMOHAIBLHBIM
IOKa3aTeieM;

HCIIOJIb30BaTh CBOMCTBA JIOTaprU(MOB JIJIsl IPeoOpa3zoBaHus JOrapu(PMHUUCCKIX BBIPAKCHHIH;

CBOOOJHO OIEPUPOBATh TMOHATHUSAMU: HpPPAIMOHATIbHBIC, IIOKa3aTelbHBIC M JIOTApU(PMUICCKUE
YpaBHEHUS, HAXOJIUTh UX PEIICHHUS C MOMOIIbI PABHOCHUIIBHBIX MEPEXOJI0B WIM OCYHIECTBIISIA MPOBEPKY
KOpHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpUYeckre (GopMynbl I MpeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPAKECHUN;

CBOOOJHO OIMEpPUPOBATH TOHSITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSITh HEOOXOIWMBIE
(bopMyIBI 1S peIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH;

MOJENUPOBATh pEabHbIE CHUTYyallUM Ha S3bIKE anreOpbl, COCTABISATH BBIPAKEHHUS, YpaBHEHUS,
HEpPaBEHCTBA IO YCJIOBHUIO 3aJauyM, MCCIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJIb30BAaHUEM arapara
anreOpsbl.

DyHKIUH U rPAPUKH:



cBOOOJTHO OTEpUPOBATh MOHATHIMHU: (PyHKUIHMSA, crocoObl 3amaHusi (YHKLIMH, B3aUMHO OOpaTHbIC
GbyHKIMH, KOMIIO3UIHS yHKIMN, TpaduK GYHKINHU, BHIIOIHATH dJI€MEHTapHbIe TpeoOpa3oBaHus rpauKkoB
(b yHKIIHIA;

cBOOOJIHO OTIEPUPOBATH MOHATUAMU: O0JIACTH OTPENIEIICHUSI 1 MHOXECTBO 3HAUYCHHUHA (DYHKIUH, HYIH
(GyHKIMY, TPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOJTHO OMEpHPOBATH MOHATHSAMU: YETHBIC M HEUETHBIC (QYHKIMH, NEPUOTUYECKUe (PYHKIUH,
MPOMEKYTKA MOHOTOHHOCTH (DYHKITH, MAaKCUMYMbl 1 MUHHUMYMBI (DYHKIIUHM, HAaHOOJIbIIIEe U HAMMEHbBIIIEEe
3Ha4YeHHe (PYHKIUU HA TPOMEKYTKE;

cBOOOJTHO OTIEPHPOBATH MOHATUSMHU: CTENEHHAs (YHKUIUS C HATYPAIbHBIM M LEJNBIM IOKa3aTeleM,
rpaduK CTEreHHOW (YHKIMU C HATYypaJbHBIM W IIENBIM IOKa3aTeneM, TpapuK KOpHS N-OM CTENEeHU Kak
(GbyHKIMU 00paTHOW CTETIEHH C HATypaJbHBIM MOKa3aTeseM;

OTIEPHPOBATh TIOHATHSAMHM: JIMHEWHAas, KBaJIpaTH4HAs W JApOOHO-IHHEHHas (QYHKIHH, BBITOJHATH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOSHHE UX TPa(HKOB;

cBOOOJTHO OTNIepUpPOBATh MOHATHSIMU: MOKa3aTeNbHAs U JoTapumuyeckas (yHKIUH, UX CBOICTBA U
rpaduKu, UCIIOJIL30BaTh UX TpadUKH /IS peIIeHHs YPaBHEHHIA;

CBOOOJTHO ~ OMEpUpOBaTh  NOHATHSIMH:  TPUTOHOMETPUYECKas  OKPYKHOCTb,  OMpEICIICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHNCIOBOTO apTyMEHTa;

WCTIONh30BaTh TpapuKu (DYHKIMHA Ui UCCIETOBAHHS IPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHN
3amad M3 JPYruX Y4eOHBIX MPEIMETOB M pPEealbHOW JKHW3HHU, BBIpAXaTh (HOPMYITaMU 3aBUCUMOCTH MEXITY
BEIIMYMHAMH,

Hauvana maTeMaTH4eCKOro aHaaIu3a:

CBOOOJTHO OMEpUPOBATh MOHATHUSAMH: apu(METHUECKass U TeoMeTpUYecKas Mporpeccusi, 0ECKOHEUHO
yOBIBafOIIasi TEOMETPHYUECKAsl MPOTPECCHs], JTHHEHHBIH M SKCIMOHCHIMAIBHBIA pPOCT, (OpPMYyJia CIIOXKHBIX
MPOIICHTOB, UMETh MPECTABIICHHE O KOHCTAHTE;

WCIIOJIb30BATh MPOTPECCHH TSl PEIICHUS pealbHBIX 331a4 MPUKIIATHOTO XapaKTepa;

cBOOOJTHO OTIEPUPOBATh MOHATHUSIMHE: TIOCIEIOBATEIIEHOCTh, CIOCOOBI 3aJJaHusI TTOCIIEI0BATEILHOCTEH,
MOHOTOHHBIE W OTPAHWYCHHBIC IMOCIIEIOBATEILHOCTH, MOHUMATh OCHOBBI 3apOXICHUS MaTEeMaTHYECKOTO
aHaM3a KaK aHajan3a OECKOHEYHO MaIbIX;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: HEMpPEPbIBHbIC (DYHKIIMU, TOYKU pa3pbiBa rpaduka (QyHKIHH,
ACUMIITOTHI rpaduka PyHKINH;

CcBOOOJTHO OmepUpOBaTh TMOHSATHEM: (YHKIHS, HENpephbIBHAS Ha OTPE3KE, NPUMEHSATh CBOWCTBA
HETPEPBIBHBIX (DYHKIMIA ISl pEeNICHUS 3a]1ay;

cBOOOJTHO OIEpPHPOBATH TOHATHSIMHU: TIepBasi M BTOpas IMPOU3BOAHBIC (YHKIWHU, KacaTelbHas K
rpaduky GyHKINH,

BBIUMCIIATH TPOU3BOIHBIC CYMMBbI, MPOU3BEICHHS, YaCTHOTO U KOMITO3UIMH JBYX (DYHKIIHMIA, 3HATH
MIPOU3BO/IHBIC DIIEMEHTAPHBIX (DYHKIIUH;

UCIIOJIb30BATh FTEOMETPUYCCKHIA U (PU3HMUECKUI CMBICI TPOU3BOIHOM ISl PEILICHHS 3a/1a4.

MHoskecTBa M JI0TMKa:

cBOOOJTHO ONIEPUPOBATH MOHATUSIMHU: MHOXKECTBO, OTNIEPAIlUH HaJl MHOXKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JJisi ONMCaHMs pealbHbIX IPOLIECCOB U SBJICHUH,
IIPU PELICHNUH 33/1a4 U3 JIPYTUX Y4EOHBIX MPEIMETOB;

cBOOOJIHO ONEpUPOBaTH IMOHATUSMH: OIpENeIEHUE, TeopeMa, ypaBHEHHE-CIEACTBUE, CBOMCTBO
MaTeMaTH4YeCKOT0 00bEKTa, J0KAa3aTeNbCTBO, PABHOCHIIbHBIE YPAaBHEHUS 1 HEPABEHCTBA.

K koH1y 00yuenus B 11 ki1acce oOydaromuiics MOJIyquT CaeIyIoNue NpeIMeTHbIE pe3yabTaThl 110
OTJENIbHBIM TeMaM pabodel mporpaMMbl yueOHOTO Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHaIu3ay:

Yuciia ¥ BbIYMCICHASA:

cBOOOJTHO ONEPHPOBATh MOHATUSAMH: HATYypaJIbHOE U IEJIOE YKHCII0, MHOYKECTBA HATYPABbHBIX H IIEJIBIX
qHcel, UCIIOJIb30BaTh NMpu3Haku aenumoctH 1ensix yucen, HOJ u HOK HarypanbHbIX yricen A pereHus
3a/1a4, MPUMEHATh anroput™ EBkinna;



cBOOOJTHO ONEpUPOBATh MOHITHEM OCTaTKa IO MOJYJIIO, 3alMUCHIBaTh HATypajlbHbIE 4YHCIA B
Pa3IMYHBIX TO3UITUOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJHO OIEpPUPOBATh MOHITHSIMH: KOMIUIEKCHOE YHUCIO M MHOMXECTBO KOMIUICKCHBIX YHCEN,
MPEJICTaBIATh KOMIUICKCHBIE 4YHCIa B aireOpanveckoll M TPUTOHOMETPHUYECKOW (opMe, BBITOTHATH
apu(pMeTHYECKHe ONepaliy ¢ HUMHU B N300pakaTh Ha KOOPIUHATHOM TIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOZHO OIEPHPOBATh MMOHATHSAMH: HPPANMOHAIBHBIC, TIOKAa3aTCIbHBIE W JIOTAPU(PMUICCKHEC
HEPaBEHCTBA, HAXOJUTh VX PEUICHHSI C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0JI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPU PEIICHUH TPUTOHOMETPUIECKOTO YPABHEHHUS;

CBOOOJHO OIEPUPOBATH TMOHSITHEM TPHUTOHOMETPUUYECKOE HEPAaBEHCTBO, NMPUMEHSITH HEOOXOIUMEIC
(hOpMyIIBI ISl PEIICHHS] OCHOBHBIX THITIOB TPUTOHOMETPUIECCKIX HEPABCHCTB;

CBOOOJHO OIECPUPOBATH TOHATHSAMH: CHCTEMa W COBOKYIMHOCTh YPaBHCHHH W HEPaBEHCTB,
PaBHOCHWIIBHBIC CHCTEMBI W CHCTEMBI-CIICJICTBUS, HAXOJWUTh PEIICHUS CHCTEMbI W COBOKYITHOCTEH
paIMoOHAIBHBIX, UPPANMOHABHBIX, TIOKA3aTSIILHBIX U JIOTAPU(PMUICCKHX YPAaBHEHU 1 HEPABCHCTB;

penrarhb paroHaIbHbIE, UppaIoHaIbHbIC, MoKa3arebHbIC, norapuMUIecKue u
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COJICPIKAIINE MOIYIIN U TTapaMeTphI;

MPUMEHATh TpadUIecKue METOJNBI IS PEIICHUS YPaBHCHWU W HEPABEHCTB, a TakkKe 3aaad C
napamMeTpamu;

MOJICITUPOBATh pEATbHBIC CHUTYallMH Ha S3bIKe aJreOphbl, COCTABJIATH BBIPAKCHUS, ypaBHEHUS,
HEPaBEHCTBA M UX CHUCTEMBI MO YCJIOBHIO 3aJauH, MCCIEIOBATh IMOCTPOSCHHBIE MOJIENN C HMCTOJIh30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATh MOJTYIEHHBIA PE3YIIbTaT.

DyHKIUHN U TPAPUKH:

CTpPOUTH TpapUKud KOMMIO3UIMH (PYHKIUN C MOMOIIBIO 3JIEMEHTApHOTO HCCIEAO0BAHUS U CBOMCTB
KOMITO3UIIMH JABYX (DYHKLUI;

CTPOUTH FreOMETpHUecKre 00pa3bl ypaBHEHUHN 1 HEPABEHCTB HA KOOPAWHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH OHATUSAMU: TPAPUKHA TPUTOHOMETPUIECCKUX (PYHKITHIA;

MPUMEHATHh PYHKIUU I MOJAETUPOBAHUS M UCCIEIOBAHUS PeaTbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eckoro aHaausa:

MCI0JIb30BaTh IPOU3BOIHYIO JJISl HCCIEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIlIee 3HaYeHHs PYHKIIUU HEMPEePHIBHON Ha OTPE3KE;

MCI0JIb30BATh MPOU3BOHYIO Ui HAXOXKJIEHUS HAWIYYILEro PElIeHHs B MPUKIAJHBIX, B TOM YHCIE
COLIMANIbHO-9KOHOMMYECKUX, 3a7adax, ISl OMpEIeNIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOTO
dhopmyroit wiu rpaduKoM;

CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: TEpBOOOpa3Hasi, ONPENCNEHHBIN HHTErpajg, HaxoIUTb
nepBooOpa3HbIe NIEMEHTAPHBIX GYHKIMA U BBIYUCIATH HHTErpal 1o Gopmyne Heiorona-JleiiOnuna;

HaXOJUTh IJIOLIAN TUIOCKUX (PUTYp U 00BEMBI TN C MOMOIIBIO UHTETpaa,

UMETh TMpEACTaBICHHE O MaTeMaTHYeCKOM MOJEIUPOBAHMUM Ha TMPUMEpPE COCTaBICHHUS
g depeHnanbHbIX YpaBHEHHIH;

peliath NpUKIaJHble 33a7aud, B TOM YHCIE COLMATIbHO-3KOHOMHUYECKOTO U (PU3MUECKOTO Xapakrepa,
CpeICTBaMHU MaTeMaTUYECKOTO aHAJH3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KIIACC
KoJsmyecTBo 4acoB Yuer paboueii
DJIeKTPOHHBbIE
NMPOrpamMmbl
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie) porp
Kontpoabnsbie | IlpakTtuueckue BOCIIUTAHMSA
n/m MPOrpamMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypenI (PIIB), kon u3
MOYJISI
nporpammsi 3.4.
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7 ITocenoBaTeIbHOCTH U MTPOTPECCHH 10 1 https://skysmart.ru 5.13,5176.1,6.2,51,

https://uchi.ru

5.2,5.3,5.11,5.12,
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https://resh.edu.ru 5.15,5.16
https://www.yaklass.ru/ 1,2,3,41,53,55,
httos://skysmart. 5.13,5.17,6.1,6.2, 5.1,
HenpepwiBabie ¢pynkuuu. [IpousBoanas 20 1 https s \:jmar o 52 53 511, 5.12,
s.//ucnl.ru
https://resh.edu.ru 515,516
https://www.yaklass.ru/ 1,2,3,41,53,55,
[ToBTOpEHuE, 0000IICHHE, CHCTEMATH3AIHS https://skysmart.ru 5.13,5.17,6.1,6.2, 5.1,
. 5 2 : 5.2,5.3,5.11,5.12
3HAHUU https://uchi.ru 5'1‘5 516 H
https://resh.edu.ru T
OBUIEE KOJIMYECTBO YACOB I1O 136 10 0
[TPO'PAMME
11 KJIACC
KosnyecTBO 4acoB Yuer padoueii
JJIeKTPOHHbIE
NPorpamMmbl
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie) Potp
Konrpoabubie | IlpakTnueckue BOCIIUTAHNSA
n/n NMPOrpamMmbl Bcero oOpa3oBare/ibHbIE
padoTsI padoThI (PIIB), xox u3
pecypcbl
MOYJISI
nporpamMmmsbl 3.4.
https://www.yaklass.ru/ 1,2,3,41,53,55
UccnenoBanue QyHKIUI € TOMOIIBIO https://skysmart.ru 5.13,5.17,6.1,6.2, 5.1,
. 22 1 _ . 5.2,5.3,5.11,5.12,
MIPOU3BOJHOH https://uchi.ru 5.15. 516
https://resh.edu.ru B
https://www.yaklass.ru/ 1,2,3,4.1,53,55
https://sk t 5.13,5.17,6.1,6.2, 5.1,
ITepBooOpa3zHas 1 UHTErpaj 12 1 psi//s VeI 52 53 511 5.12
https://uchi.ru 5'1’5 516 R
https://resh.edu.ru R
https://www.yaklass.ru/ 1,2,3,41,53,55
I'pacduku TpuroHOMEeTpUYECKUX PYHKIIUH. https://skysmart.ru 5.13,5.17,6.1,6.2, 51,
14 1 : 5.2,5.3,5.11, 5.12
TpuUroHoMeTpru4YECKrE HEPABEHCTBA https://uchi.ru P9 D 9SS
5.15,5.16
https://resh.edu.ru
https://www.yaklass.ru/ 1,2,3,41,53,55
HppaunonanbHeie, TOKa3aTeIbHbIE U https://skysmart.ru 5.13,5.17,6.1,6.2,5.1,
24 1 : 5.2,5.3,5.11, 5.12
norapu(pMUUEcKrue HEpaBeHCTBA https://uchi.ru L e
5.15,5.16
https://resh.edu.ru
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https://www.yaklass.ru/

https://skysmart.ru

1,2,3,41,53,55,
5.13,5.17,6.1,6.2, 5.1,

5 KommiekcHbie uncna 10 1 httos://uchi.ru 5.2,5.3,5.11,5.12,
https://resh.edu.ru 515,516
https://www.yaklass.ru/ 1,2,3 41,5355,
htt . k t. 513, 517,61, 62, 51,
6 HarypanbHble u nenplie yncna 10 1 http:/ / Zcﬁsin:jr o 52 53,511, 5.12,
https://resh.edu.ru 515,516
CHCTeMBI PAIHOHATBHBIX, https://www.yaklass.ru/ 1,2,3 41,5355,
https://skysmart.ru 5.13,5.17,6.1,6.2,51,
7 MPPALMOHAIIBHBIX ITOKA3aTEIbHBIX U 12 1 et . 52 53 511 512
s://uchl.ru
Jorapu(PMUUECKUX ypaBHEHUN https://resh.edu.ru 5.15, 5.16
https://www.yaklass.ru/ 1,2, 3,4.1,5.3,55,
httos://skysmart. 5.13,5.17,6.1,6.2, 5.1,
8 3amaum ¢ mapaMeTpaMu 16 1 ps://s vs.mar = 5.2 53.5.11. 5.12
https://uchi.ru 5'1‘5 516 P
https://resh.edu.ru R
https://www.yaklass.ru/ 1,2,341,53,55,
[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU https://skysmart.ru 5.13,5.17,6.1,6.2, 5.1,
9 iy 16 2 : 5.2,53,5.11, 5.12
3HAHUU https://uchi.ru 5'1:5 516 P
https://resh.edu.ru R
OBIIEE KOJIMYECTBO HACOB I10 136 10

I[TIPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Koxa . .
IIpoBepsiemble NpeiMeTHBIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
HPOBEPHEMOTO NPOrpaMMbl CpeHero od1ero 0d0pa3oBaHus
pe3yJabTara
1 Yucna 1 BEIYUCIICHUS
11 OmnepupoBaTh MOHATUSMH: PAIIHOHAIILHOE U JICHCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS U
' JeCATUYHAs IPOOB, MPOIIEHTHI
12 BeImonHATE apudMeTndeckue Omepanui ¢ pandoOHAIBHBIMU W JIEHCTBUTEIBHBIMA
' YHCIIAMU
13 BEIMOnHATE pUOMKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUiIa OKPYIJICHUs, NIENaTh
MPUKHJIKY U OIICHKY Pe3yiIbTaTa BEIYUCICHHH
OmnepupoBaTh MOHATHUSMU: CTEIIEHB C IIENIBIM TIOKa3aTeIeM, CTaHaapTHas popma 3arucu
14 JEWCTBUTEIIFHOTO YUCIIA, KOPEHh HATYPAIBHOHN CTENEHH; MCIIOJIB30BaTh MMOJIXOISIIYIO
' dbopMy 3amucH JICHCTBHTENBHBIX YHCEN IS PENICHHsS NPAaKTUYeCKUX 3amad u
MIPECTaBICHHS JAHHBIX
OmnepupoBaTb MOHATUSAMM: CHHYC, KOCHHYC U TaHI€HC [POU3BOJBHOIO YIJa;
15 WCIIOJIb30BaTh 3alMCh MPOU3BOJIBHOTO yrila Yepe3 oOpaTHbIC TPUTOHOMETPHUYECCKUE
byHKIIMN
2 YpaBHEHHUsI 1 HEPAaBEHCTBA
OmnepupoBaTb  MOHSTUSIMM:  TOXJAECTBO,  YpaBHEHHME,  HEPaBEHCTBO,  ILIEJIOE,
2.1 palMoHalbHOE, HPPALUOHAIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHUE
99 BbimonnaTe  mpeoOpa3oBaHuss — TPUIOHOMETPHUYECKMX — BBIP@&KEHUM W pelarsb
' TPUTOHOMETPUUYECKHE YPaBHEHHUS
BhInonHaTe npeoOpa3oBaHus LENbIX, PAIUOHAIBHBIX U UPPALIMOHATIBHBIX BBIPAXKEHUN
2.3 U pellaTh OCHOBHBIE THIBI LEJIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHUH U
HEpPaBEHCTB
24 [IpuMeHsATh ypaBHEHHs U HEPABEHCTBA IS PELICHUS] MaTeMaTHUECKUX 3a1a4 U 3aJa4
' U3 pa3InYHbIX 00JacTe HAyKu U peasibHOM KU3HU
MojenupoBaTh peajibHble CUTYyallMd Ha S3bIKE alnreOpbl, COCTaBIATh BbIPAXKEHUS,
2.5 ypaBHEHHUs, HEpAaBEHCTBA MO YCIIOBHUIO 3a/1a4M, MCCIIEOBATh MOCTPOCHHBIE MOJEIHU C
UCIOJIb30BAHUEM alllapaTa aareopsl
3 OyHKMK U TpaduKu
OmnepupoBaTb MOHATUSAMM:  (yHKUIMS, cHocoObl 3amaHus  (yHKUUMM, 0067acTh
3.1 OTIpeieNIeHUs] 1 MHOKECTBO 3HaueHUH QpyHKuMHU, rpaguk QyHKIMH, B3aMHO 0OpaTHbIE
byHKIIMH
3.2 OnepupoBaTh MOHATUAMHU: UYETHOCTh W HEUETHOCTh (PYHKUMH, HYIH (YHKIHH,

MMPOMCIKYTKH 3HAKOIIOCTOSIHCTBA




3.3 Hcnonp3oBatk rpadguku GyHKIUH U pELICHUS YPaBHEHHHA
34 CtpouTth 1 uuTaTh rpauKu JIMHEHHOH (PyHKIIMH, KBaApaTUYHON (PYHKIIUH, CTEIICHHOM
(YHKIMY C LIETBIM ITOKa3aTelleM
Ncnonb3oBath rpaduku GyHKIIUH I UCCIICOBAHMSI MIPOILIECCOB M 3aBUCUMOCTEH TIpU
3.5 pelIeHny 3a1ad U3 APYruxX y4eOHBIX NPEAMETOB M pEalbHON JKU3HU, BBIPAKATH
(hopMynaMu 3aBUCUMOCTH MEXKy BEIMUNHAMUA
4 Hauana marematudeckoro anaimsa
41 OmnepupoBaTh MOHATUSAMHE: ITOCIIETOBATEIBHOCTD, apU(METHUECKAsI U TEOMETPHUECKAs
' [IPOTPECCUH
49 OnepupoBarh MOHATUSIMH: OECKOHEUHO YyObIBaroIlasi r€OMETpUYecKas Iporpeccus,
' CyMMa OECKOHEYHO YOBIBAIOLIEH Te€OMEeTpUUYECKON Mporpeccun
4.3 3aiaBaTh MOCIE0BATEILHOCTH PA3IMYHBIMH CIIOCOOaAMHU
44 Hcnonb30BaTh CBOMCTBA MOCIE0BATENLHOCTEN U MPOTPECCUM JUISI pEIIEHUs pealbHbIX
' 3a/1a4 MPUKJIAJHOTO XapaKTepa
) MHo>xecTBa U JIOTUKA
51 OmnepupoBaTh NOHATHUSIMH: MHOXECTBO, OTIEPAIIAY HAJ MHOXKECTBAMHA
50 Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBI — ammapar Uil  ONHCaHHWS — PealbHBIX
' MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
53 OnepupoBaTh NOHATUSIMH: OIIPEIEIIEHNE, TEOPEMA, CIIEACTBHE, JOKAa3aTEIbCTBO
11 KJIACC
Kon . .
IIpoBepsiemMble NpeIMeTHbIE Pe3yabTAThl 0CBOEHHSI OCHOBHON 00pa3oBaTeIbHOI
NpoBEpPsSIeMOro
NMPOrpaMMbl CpeiHero 001ero 0Opa3oBaHus
pe3yJabTaTa
1 UYucna 1 BBIYUCIIEHUS
OmnepupoBaTh NOHATHSMHU: HATypaJbHOE, LEJIOE YHUCIIO; HCIOJb30BaTh IPU3HAKU
11 JEeTMMOCTH LEJIbIX YHMCEN, PA3I0XKEHHE YUCIIa HA MPOCTbIE MHOXHUTEIN AJIS PEeLICHHS
3a1a4
1.2 OnepupoBaTh HOHATHEM: CTEIIEHb C PALIOHAJIbHBIM [10Ka3aTeleM
13 OnepupoBaTh HOHATUAMHU: JOrapupM 4Kcia, AeCATUUHbIE U HATYpaJlbHbIE JOTapu(Mbl
2 VYpaBHEHUs U HEPABEHCTBA
[IpuMeHsATH CBOMCTBA CTENEHU /s NpeoOpa3oBaHMs BBIPAXKEHUI, ONEPUPOBATH
2.1 MOHATUSAMH: TOKa3aTeJIbHOE YPAaBHEHHE M HEPABEHCTBO; peEIlaTh OCHOBHBIE THIIBI
MOKa3aTeNbHbIX YPAaBHEHUN U HEPABEHCTB
BeimonHaTe npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXkKallUuX JOTapu(pMbl; OINepUpOBaTh
2.2 MOHATUSAMU: JIOTapu(MHUUECKOE YpaBHEHHE W HEPABEHCTBO; pellaThb OCHOBHBIE THIIbI
norapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB
2.3 HaxonuTs pemieHus mpocTeHImx TPUroHOMETPHUUECKUX HEPABEHCTB
24 OmnepupoBaTh MNOHATHAMHU: CHCTE€Ma JIMHEHHBIX ypaBHEHHH U € pellIeHue;
' UCIOJb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUH TS peIIeHuUs MPaKTHUECKUX 337134
2.5 HaxonuTh perieHust npocTeHmx CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUI




U HEPaBEHCTB

MOHGHHPOB&TB pCaJIbHBIC CUTyallUM Ha A3bIKC anre6p1;1, COCTaBJIATb BBIPAKCHU,

2.6 YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIIOBHIO 3a/1a4M, MCCIEA0BATh IOCTPOCHHBIE
MO/IEJIH C MCIIOJIb30BAaHHUEM arrapara aareopsl
3 OyaKmK U rpaduku
OnepupoBaTh MOHATHAMHU: TEpUOIUYEcKas (YHKIHS, MPOMEKYTKH MOHOTOHHOCTHU
31 (GyHKIMU, TOYKM SKCTpeMyma (QyHKIUH, HauOoJblIee W HAUMEHbIIEC 3HAYCHUS
' (GYHKIMU Ha TPOMEXKYTKE; MCIOJB30BAaTh MX U MCCIECIOBAHUS (PYHKIMH, 3aJaHHOU
rpapuKoM
OnepupoBaTh  NOHATHAMHU: TIpadUKH  TOKa3aTeIbHOW,  JIOTapU(PMUYECKOH U
3.2 TPUTOHOMETPUUECKUX (DYHKIUH; M300pakaTb UX Ha KOOPJIAMHATHOM IUIOCKOCTH M
MCII0JIb30BATh ISl PEILICHUS] YPABHEHUM U HEPABEHCTB
33 N300paxxate Ha KOOPAMHATHON MJIOCKOCTH TIpauKu JUHEHHBIX YpaBHEHUH U
' HCI0JIb30BATh UX JUISl PELIEHHS CUCTEMBI TMHEWHBIX ypaBHEHUN
3.4 Wcnonb3oBarh rpapuku GyHKIUN A1 MCCIEI0BaHUS MPOILIECCOB U 3aBUCUMOCTEHN U3
' JIPYrux y4eOHbIX AUCIUITIIUH
4 Hagana maTreMaTn4ecKoro aHanusa
OnepupoBaTb TMOHATHUAMHU: HENpepbIBHAS  (QYHKIUS, MPOU3BOAHAS  (DYHKIUH;
4.1 WCIIOJIb30BaTh T€OMETPUYECKUH M (PU3NYECKUIl CMBICT MPOU3BOAHON I peIIeHUs
3a1a4
4. HaxonuThk npou3BOHbIE 27IEMEHTApHBIX (PYHKIMHA, BBIYMCIIATH IPOM3BOIHBIE CYMMBI,
' IIPOU3BEJICHUS, YACTHOTO (PYHKIIHIA
43 Hcnonps3oBaTe NPOU3BOAHYIO Ul MCCIEIOBaHMSA (PYHKIMM HAa MOHOTOHHOCTh U
' 9KCTPEMYMBI, IPUMEHATH PE3YNIbTAThl UCCIEI0BAHUS K IOCTPOEHUIO IPahuKoB
44 Hcnonp30BaTh MPOU3BOIHYIO [UI HAXO0XKICHHS HAWITYYIIErO PEIICHUsS B IPUKIIAIHBIX,
' B TOM YHUCJIE€ COLMAIIbHO-KOHOMHYECKHX, 3a7a4ax
45 OmnepupoBaTh NOHATUAMU: 1€PBOOOPA3HASA U UHTErpall; IOHUMATh T€OMETPUUECKUM U
' (bu3nyecKkuil CMBICI UHTETpaja
46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKLUM, BBIYUCIATH HMHTErpajl Io
' dhopmyne Hetorona — JleitOanma
47 Pemare npuknagHele 3amadud, B TOM UYMCIE  COLMAIBHO-DKOHOMHYECKOIO U

(1)I/ISI/I‘ISCKOFO XapakTepa, CpeaACTBAMU MAaTEMATHUYCCKOI'O aHaJIn3a

ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT CO/IePsKAHUS

Kon
1 Yucna u BEIYUCIICHHS

Panmonaneubie umcna. OOBIKHOBEHHBIE U JIECATHUYHBIE JpOOW, TMPOIEHTH, OECKOHEUYHbIE
11 nepruoguveckue  Ipodu.  ApudMeTHYeCKHe OmNepalud ¢  palHOHAIbHBIMU  YHCIIaMH,

npeo6pa3OBaHH;1 YHCIIOBBIX BBIpa)KeHHﬁ. HpI/IMCHCHI/IC I[pO6CI>i U IIPOUCHTOB [JIsI PCHICHUA
MPUKIIAAHBIX 3a1a4 U3 Pa3JIMIHbIX OTpaCHeﬁ 3HAHUM U pCaHBHOﬁ KHU3HU




JlelicTBUTENbHBIC YKcha. PanioHansHble U UppaliOHANIbHBIE YUCiia. Apu(MeTHUECKUe onepamnun

1.2 C AelcTBUTENbHBIMU uyKcaamMu. [IpubnmkEHHbIE BBIYMCIICHNUS, IPABUIIA OKPYIJIEHUS], IPUKUIKA U
OLICHKA PE3YJIbTaTa BIYUCICHUN
Crenenp c¢ wnenbiM mokaszaresnieM. CranpmaptHas ¢opma 3amucH  JIEHCTBUTENBHOTO YHUCIA.
13 Hcnonp3oBanne mnoaxonsdmed (OpMbl 3alUCH  JEHCTBUTENBHBIX YHCEN IS pPELICHHUs
MIPaKTUYECKUX 3a7a4 U IPEICTaBICHUS JaHHBIX
14 ApupmeTnuecknii KOpeHb HATypajdbHOW crereHH. JleHcTBHs ¢ apuMETHUYECKUMH KOPHSIMHU
' HATYpPaIbHON CTENEHH
15 CuHyc, KOCHMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
' YKHCJIOBOTO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa U TOX/IECTBEHHBIE MTPEOOPA30BAHUS
2.2 [IpeoGpa3oBaHne TPUTOHOMETPUYECKUX BbIpaxkeHH. OCHOBHbBIE TPUTOHOMETpHUUECKHE (POPMYIIbI
2.3 YpaBHeHue, KopeHb ypaBHeHUsA. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTo1 MHTEPBAJIOB
2.4 | Pemienue nenbIx U IpOOHO-PAIIMOHATIFHBIX YPABHEHUH 1 HEPABEHCTB
2.5 Pemrenne nppanrioHanbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 | Pemenne TPUTOHOMETPUYECKUX YPAaBHEHHH
97 [IpumeHeHne ypaBHEHUN M HEPAaBEHCTB K PELICHHI0 MaTeMaTHYeCKUX 3a7ad M 3aJad U3
' pa3IMYHbIX 00J1aCTel HAYKHU U peasIbHOM JKU3HU
3 OyHKIUU U TpaduKu
3.1 OyHKIws, crocoObl 3aaanus GyHkiuu. ['padux pynkmuu. Bzaumuo oOparabie GyHKITUH
3.2 OOGmactp ompeneneHUss U MHOXXECTBO 3HaueHWd (ynkmwu. Hymm ¢ysakmuu. [TpomexyTrku
' 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE QYHKIIUU
33 CrenenHas ¢GyHKIMS C HATypaJIbHBIM U LIeNbIM Moka3aTteneM. E€ cBolicTBa u rpaduk. CBoiicTBa u
' rpaduk KopHs N-0¥ cTeneHu
3.4 Tpuronomerpuyeckasi OKpy>KHOCTb, OIpEIeJIEHUE TPUTOHOMETPUUYECKUX (YHKIUI YMCIOBOTO
' aprymeHTa
4 Havana marematnueckoro anaimsa
41 [locnenoBarenpHOCTH, crocoOsl 3a/1aHus MOCJIEI0BATEIbHOCTEN. MoHOoTOHHBIE
' MOCJIEIOBATENIbHOCTH
Apudmernueckas U reomeTpuyeckas nporpeccuu. beckoHeyHo yObIBaromias reoMeTpudeckast
4.2 nporpeccus. Cymma OeCKOHEUHO YyObIBaIoOIIe reoMeTpuueckoi nporpeccun. GopmMyna CIOKHBIX
poLeHTOB. Vcnoap30BaHne MPOrpecCuu sl PELICHUs pealbHbIX 3a/1a4 MPUKIIAIHOTO XapakTepa
5 MHoOXecTBa U JIOTHKA
MHosxecTBO, omepauuu Haj MHoXecTBamu. J[luarpammsl Oiinepa — Benna. Ilpumenenue
5.1 | TeopeTHKO-MHOXECTBEHHOIO ammapara [yl ONMCaHHs pPEaJbHBIX HPOIECCOB M SIBICHUH, Mpu
pelIeHNH 3a]1a4 U3 IPYTruX y4eOHBIX MpeIMETOB
5.2 Omnpenenenne, Teopema, CIeICTBUE, T0Ka3aTEIbCTBO




11 KJIACC

Kon IIpoBepsieMblii 3JIeMEeHT cO/IepPKAHUSA

1 Hucna 1 BBIYUCICHUS

11 HarypanbsHble u nenslie yncina. [IpusHaku 1enMMOCTH LEIbIX YUCEIT

1.2 Crenens ¢ palMoHalbHBIM NoKa3ateneM. CBOICTBa cTENeHN

1.3 Jlorapudm uncna. JlecaTH4HbIC U HATYpAIbHBIE JOTapU()MBI
2 VYpaBHEHMS U HEPABEHCTBA

2.1 [IpeobpazoBanue BEIpAKEHHM, COACPIKAIINX JIOTaPH(PMBI

2.2 [IpeoOpazoBaHue BEIPAKEHHM, COICPKAIINX CTETICHU C PAllMOHATIBHBIM MOKa3aTeNIeM

2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHHS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHHUS] 1 HEPABEHCTBA

26 Cucrembl TMHEWHBIX ypaBHEHUH. Pellienne npukiaaHbiX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX
' ypaBHEHUIA

2.7 CucTeMbl 1 COBOKYITHOCTH paIlHOHAIEHBIX YPaBHEHHUH U HEPABEHCTB

98 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILIEHUI0 MaTEMaTHUECKUX 3a/1a4 U 33134 U3
' Pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HU
3 OyHKIMH U TpaduKu

31 Oyuknus. [lepuogndeckne Gynkmuu. [IpomexyTkn MOHOTOHHOCTH (pyHKIHMH. MakCUMyMBI U
' MUHUMYMBI QyHKIHU. HanGonblee 1 HauMeHblllee 3HaueHNE (PyHKLIUN Ha TPOMEXKYTKE

3.2 Tpuronomerpudeckue GyHKIIMH, ©X CBOWCTBA U TpadUKH

3.3 [Toka3zarenpHas u orapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpaduKu

34 Hcnonws3oBanne rpadgukoB GyHKIIUN IS pEIICHUST YPABHCHHUH M IMHEHHBIX CUCTEM

35 Hcnonb3oBanue rpagukoB (GyHKIUHN Ul UCCIIENOBAHUS IPOLIECCOB U 3aBUCUMOCTEN, KOTOpBIE
' BO3HUKAIOT IPH PEIIEHUH 33]a4 U3 APYTUX YUEOHBIX IPEIMETOB U peaibHOM JKU3HU
4 Hauana maremaTnueckoro aHaamsa

41 HenpepsiBHble QyHKIIMU. MeTo1 MHTEPBAJIOB [UIs PEIIEHUS HEPABEHCTB

4.2 [IpousBoanas GpyHkuuu. I'eomerprudeckuii 1 Gu3NIECKUil CMBICI IPOU3BOTHOM

43 [IpousBoaHble 31M€MEHTapHbIX GYHKUUH. DOpMynabl HaxXO0XKIEHHS IPOU3BOJHOM CyMMBI,
' IIPOU3BEJICHUS M YACTHOTO (PyHKIIMH

a4 [IpuMeHeHre NPOU3BOJHON K MCCIEIOBAHUIO (YHKIUI Ha MOHOTOHHOCTb M IKCTPEMYMBI.
' HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHBIIET0 3HaYeHUs (PYHKLIUU Ha OTPE3Ke

45 [IpuMeHeHre MPOU3BOJHOM Ul HAXOXAECHUS HAMJIy4IIero peleHusl B NMPHUKIAJHBIX 3a/1a4ax,
' JUIsL OTIPENIeNIEHUs] CKOPOCTH Ipoliecca, 3a1laHHOr0 (GopMyIoi 1iu rpagukom

4.6 IlepBooOpa3nas. Tabnuia nepBooOpa3HbIX

47 WuTerpan, ero reoMmerpuyeckuii U gusnueckuii cMbici. Beluucienue uHTerpana no gopmyne

Hrerorouna — Jleiibuura




IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHH S OCHOBHOUM OBPA30OBATEJIbHOM ITIPOT'PAMMBbBI CPEJTHEI'O OBIIIETO

OBPA30BAHUA

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHUS K MPEeIMETHBIM Pe3yJibTaTaM O0CBOEHHSI OCHOBHOIi
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 00pa3oBaHMs

Bnanenne MeromamMu I0Ka3aTEeNbCTB, alrOPUTMaMHU pEHICHUS 3a7ad; yMEHHE
dbopMynHpOBaTH W ONEPHPOBATH MOHATHUSAMH: OIpEIeNeHHe, aKCHOMa, TeopeMa,
CIIEZICTBUE, CBOWCTBO, IPH3HAK, JOKA3aTEIbCTBO, PAaBHOCHIBbHBIE (OPMYIUPOBKH;
NPUMEHATh HUX; YyMeHue (opMmynupoBaTb oOOpaTHOE€ U HPOTHBOIOJIONKHOE
YTBEp)KJICHHE, TPHUBOAUTH NPUMEPHl M KOHTPIPHUMEpHI, HCIIOIB30BaTh METO]]
MaTeMaTUYeCKON WHAYKIIMH; TIPOBOIUTH JOKa3aTeIbHBIE PACCYKICHHUS NIPU PEIICHUN
3aa4, OIIEHWBATH JIOTHYECKYIO TPABWIIBHOCTh PACCYXICHUH; yMEHHE OINEpUpOBATh
MOHATUSMHU: MHOXECTBO, ITOJIMHOKECTBO, OIEPAallMH HaJ MHOKECTBAMH; YMEHHE
WCTIONb30BaTh TEOPETHKO-MHOKECTBEHHBI —ammapaTr Uil ONUCAHUS PeATbHBIX
MIPOIIECCOB W SIBJICHWIH W TMPH PEUICHWW 3a/1a4, B TOM YHCIIEC W3 JPYrHUX YIeOHBIX
MPEIMETOB; YMEHHE OINEPUPOBATH MOHITUSAMU: Tpad), CBI3HBIN rpad, IepeBo, IHKI,
rpad Ha IJIOCKOCTH; YMEHHUE 3a7aBaTh M OMHUCHIBATh Ipadbl pa3IMIHBIMU CIIOCOOAMH;

HCIO0JIb30BaTh Ipadbl PH pEIICHUN 33/1a4

YMeHue onepupoBarh MOHATHSIMH: HATypalbHOE YHUCIO, IEJI0€ YUCIO0, CTEHEeHb C
LeNbIM TOKa3aTelieM, KOPEeHb HATypalbHOM CTENEeHH, CTENeHb C palUuOHaIbHBIM
MoKasareseM, CTeNeHb C JCHCTBUTENbHBIM MOKa3aTesneM, JIorapudM uucia, CHHYC,
KOCHHYC M TaHT€HC IPOU3BOJBHOTO YHCIA, OCTAaTOK IO MOAYII0, pPallOHAIbHOE
YHCII0, UppAIOHANIBHOE YHCIIO, MHOYKECTBA HATypaJIbHBIX, LIEJIbIX, PAllMOHAIBHBIX,
NEHCTBUTENBHBIX YHCEJ; YMEHUE UCIOJIB30BAaTh MPU3HAKU JEIUMOCTH, HAMMEHbIIUI
o0l AenuTeNlb U HauMEHbIIee obllee KpaTHOe, alNropuT™M EBKINAa npu peueHuu
3a/1a4; 3HAKOMCTBO C Pa3UYHBIMU MO3UIMOHHBIMU CHCTEMaMU CUMCICHUS; YMEHHE
BBITIOJIHATH BBIYHMCIICHUE 3HAYEHHUI W MPeoOpa3oBaHUs BBIPAKEHUH CO CTEIEHSIMHU U
norapudmamu, MnpeoOpa3oBaHus JIPOOHO-pAIlMOHATBHBIX BBIPAKEHUN; yMEHHUE
OTIepUPOBaTh TMOHATUSAMU: TIOCIEIOBATEIbHOCTh, apuMeTHUecKas Mporpeccus,
reoMeTpHruecKas mporpeccusi, 0eCKOHEYHO yObIBaroIasi FeOMETpHUecKas MPOTPECCHs;
YMEHUE 33J1aBaTh IOCIEJOBATEIbHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX
dbopMyn; ymMeHHE OMNEepUpOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIO, COMpPsHKEHHBIC
KOMIIJIEKCHBIE 4YMCTIa, MOAYAb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3amucu
KOMIIJIEKCHBIX 4uceNn (TeoMeTpudeckasi, TPUTOHOMETpHUYEeCcKass M anreOpanyeckas);
yMEThb MPOU3BOAWTH apU(METUUYECKHE JIEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJUTH MPUMEPHI UCTIOIb30BAHMS KOMIUIEKCHBIX YHCEIT; ONIEPUPOBATH OHATUSIMU:

MaTpula 2x2 1 3)(3, ONPCACIINTCIIb MATPHUILIBI, FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACTINUTCIIA




YMmenue OTNIEPUPOBATH MOHATUSIMU: paloHalIbHbIE, HppalMoOHAJIbHEIE,
MoKasareibHbIe, CTENICHHBIC, Jorapu(MuUIecKue, TPUrOHOMETPUUECKUE YPABHCHUS U
HEpPAaBEHCTBA, UX CHUCTEMbl; YMEHHE ONEPUPOBATH TMOHATUAMH: TOXKJIECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, YpaBHCHHE, HEPABEHCTBO, CHCTEMa YPaBHCHUU H
HEPABEHCTB, PaBHOCHJILHOCTh YPAaBHEHHH, HEPABEHCTB W CHUCTEM; YMEHHE pellaTh
ypaBHEHUs, HEPABEHCTBA W CHUCTEMBbI C TOMOIIBIO PaA3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHUsI, HEPABEHCTBA M CHUCTEMbl C TMapaMeTpoM; MPUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, MX CHCTEMBI I pEUICHUsS MAaTeMaTHMYeCKHX 3aJad M 3aJad U3

pa3IuyYHbIX 00JacTel HayKU U peaibHOM XKU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, YETHOCTh (YHKIMH, MEPHUOTUYHOCTD
(yHKIMM, OrpaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (YHKIHMH, OSKCTPEMYM
GbyHKIIMM, HAWOOJIbIIIEE ¥ HAWMEHbIIEe 3HAaYeHUs (DYHKIMM Ha TPOMEKYTKE,
HempepblBHas (YHKLIMS, AaCHUMITOTHl Trpaduka (QYHKIMM, T[epBas U BTOpas
MpOU3BOJHAS (QYHKIMH, TEOMETPUYECKMM M (U3MYECKUi CMBICT MPOU3BOJHOM,
nepBooOpa3Hasi, onpeAeaEHHbIH HHTETpall; YMEHHE HaxXOJUTh aCUMIITOTHI rpaduxa
(GYHKIMKM; YMEHHME BBIUMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHHUS, YAaCTHOTO U
KOMITO3UIIMK (PYHKIMI, HAaXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky (QyHKUINU;
yYMEHHE HaXOJWUTh MPOU3BOAHBIE AJIEMEHTApHbIX (PYHKUUN; yMEHHE HCIOJb30BaTh
MIPOU3BOJIHYIO JAJIsl UCCIIE0BaHUS (DYHKUUH, HAXOAUTh HAaHOOJIbIINE U HAUMEHbIINE
3Ha4eHUs (QYHKIUH; CTPOUTh I'padMKd MHOTOWICHOB C MCIOJb30BAaHMEM aIlmapaTa
MaTEeMaTH4ECKOr0 aHaJIN3a; MPUMEHATh IPOU3BOJHYIO JJI HAXOXKACHUS HAWIY4IlIero
peleHust B NMPHUKJIAAHBIX, B TOM YHCJIE COLMAIBHO-IKOHOMMUYECKHX U (PU3MUECKUX
3ajayax; HaXoIUTh IUIOIAAU U 00bEMBI (PUTYp C IOMOIIBIO MHTErpaja; IpUBOAUTh
IpUMEpbl MaTeMaTHYeCKOro MOJEIMPOBAHUS € HOMOLIBI U depeHmanbHbIX

ypaBHEHUI

YMeHune omnepupoBaTh IMOHATUAMH: Tpaduk (yHKMM, oOpaTHas QYHKIUSA,
KOMMO3HIUs (DYHKIUH, TUHEHHAs QyHKIUS, KBaApaTHUHas (YHKIUS, paloOHAIbHAS
¢byHKIMsA, creneHHas (QYHKIMS, TPUTOHOMETpHUecKne (YHKIUH, OOpaTHbIC
TPUTOHOMETpHUYECKHE (YHKIMHU, TMOKa3aTeabHas M Jorapumuueckas (yHKIUY;
YMEHUE CTPOUTh TpapuKH H3YYCHHBIX (YHKIUH, BBINOIHATE TpeoOpa3oBaHuUs
rpa¢pukoB (QyHKIMH, HCNONB30BaTh TrpaduKd ISl U3Y4CHHS TPOIECCOB U
3aBUCHUMOCTEH, MpU pPELICHUU 3a7ad U3 JPYrUX Y4eOHBIX MPEAMETOB U 3aj1ad H3
peallbHOM KHM3HU; BBIpaXaTh (QOpPMYITaMH 3aBUCUMOCTH MEXAY BEIUYUHAMU;
WCIOJIb30BaTh CBOMCTBA U Tpaduku QYHKIUHN I pelieHusl ypaBHEHUH, HEPaBEHCTB U
3a/a4 C TMapaMmeTrpamMu; H300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOYECTBA

peHleHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMmenue peuraTb TCKCTOBBIC 3aJa4X PA3HBIX THIIOB (B TOM YHMCJIC Ha IPOUCHTHI, JOJIN

n 49aCTH, Ha ABHWKCHUC, pa60Ty, CTOMMOCTBL TOBApPOB H YCJIYI, HAJOI'W, 3aJa4yd U3




o0acT yrpaBieHHs TUYHBIMUA U CEMEHHBIMU (PUHAHCAMU); COCTABJISTH BBIPAKCHHS,
YpaBHEHUS, HEPABEHCTBA U MX CHUCTEMBbI 10 YCJIOBHUIO 33J1a4M, HCCIEIOBAaTh
MOJyY€HHOE pEIICHHE M OLEHMBATh IPABJONOJOOHOCTh PpE3YJIbTaTOB; YMEHUE
MO/JIENIMPOBATh PEAJIbHbIC CUTYallUH Ha SA3BIKE MAaTEMAaTUKHU; COCTABIIATH BBIPAYKEHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBHUIO 3aJa4M, HCCIEAOBATh
IIOCTPOCHHbIE MOJEIU C MCIOJIb30BAaHUEM anmapara aiareOpbl, MHTEPIPETUPOBATH

IIOJTy4EHHBIN pe3yJsIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apuPMETHIeCKOe, MeIMaHa, HanOoJIbIIIee
Y HaMEHBIIIEe 3HAYCHUs], pa3Max, JUCIEPCHUs, CTaHIAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMEHHe H3BJIEKaTh, MHTEPIPETUPOBATh MH(OPMALMIO, MPEICTABICHHYIO B
TabnuIax, Ha quarpaMmmax, rpadukax, oTpakarIlyl0 CBOMCTBA PEAIbHBIX MPOIIECCOB
U SBJICHWH; NPEACTaBIATh HH(GOPMALMI0O C TOMOUIBI0 TalIWIl M JUarpamm;
HucciacaoBaTb CTaTUCTHYCCKUEC AAHHBIC, B TOM YHUCIIC C IMMPUMCHCHUCM rpa(bnqecm/lx
MCTOJOB HW  JJICKTPOHHLIX CPCIACTB, rpa(bnquKH ucciea10Barb COBMECTHBIC

HaOIIOZCHUS C TIOMOIIBIO TMarpaMM PacCEMBaHUS U TUHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHSMH: CIIydallHBIM OMNBIT M CllydyailHOe cOOBbITHE,
BEPOSITHOCTh ~ CIY4YaHOTO  COOBITUSI; YMEHHE  BBIUHUCIATH  BEPOSITHOCTH  C
WCIOJIb30BAHMEM Tpa@HUuecKuX METOJIOB; TPUMEHSITh (OPMYIBl CIOXKEHHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (OpMylly TOJHOW BeposiTHOCTH, dopmyny beprysm,
KOMOMHATOpHBIE (PaKThl U (HOPMYIIBI; OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI;
YMEHHE ONEepUpOoBaTh MOHATHSAMH:  Cly4yailHas  BeJIMYMHA, pacHpeesieHne
BEPOSITHOCTEH, MaTeMaTHUECKOe OXHJaHUE, TUCIEPCHUsS U CTaHJAPTHOE OTKIOHEHHE
CllydallHOM BeJNWYUHBI, (QYHKUMUU paclpeneieHus] U IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeJIbHOI0 M HOPMAJIbHOTO pachpeiiefieHuil; YMEHUE MCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX pachlpeiefieHuil Uil pelleHus 3a/1ady; 3HAKOMCTBO C MOHSATHSMH: 3aKOH
OOJIBIIUX YUCEI, METOJIbl BEIOOPOUHBIX UCCIIECAOBAHUN; YMEHNUE TPUBOJUTH MTPUMEPHI
MPOSIBJIGHUST 3aKOHA OOJBIIMX YUCEN B MPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSX;
YMEHHE OIEepPUPOBATh MOHATHSIMH: COYETaHHE, IMEPECTAHOBKA, YUCIO COYETaHUH,
YHCIIO MePecTaHOBOK; OMHOM HbproTOHA; yMeHHEe MPUMEHSITh KOMOMHATOPHBIE (DAKThI
U PaCCYKICHHs JUIsl PEIICHUs 3a/lad; OLCHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA;

COCTaBJISAATh BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHBIﬁ pe3yibTart

YMeHue onepupoBaTh NOHATHAMH: TOUYKA, IpsMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUI yrojl, IBYIpaHHBIN yroJ, TpEXTpaHHbIM yro,
CKpEeLIMBAIOIIUEeCs] HpsAMble, MNapayIeIbHOCTh W NEPHEHAUKYISPHOCTh NPSAMBIX U
IJIOCKOCTEN, yroJl MEXIy NpAMBIMHU, YroJl MEXIy HpSIMOW M IJIOCKOCTBIO, YroJl
MEXAY IUIOCKOCTSIMH, PacCTOSIHUE OT TOYKM J0 IUIOCKOCTH, PAacCTOSHUE MEXIY
MPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSAMH; YMEHHE HCIIOJIb30BaTh IMPHU PEIICHUU

3ala4 HN3YUCHHBIC (I)aKTLI U TCOPCEMBI IIAHUMETPHUU, YMCHUC OLCHHUBATL PA3MCPhI




00BEKTOB OKpYyXKaromero mupa; CTpOUTb MATCMATUYCCKHUE MOACIU C IIOMOIIBRO
TCOMETPHUICCKUX MMOHATHH U BCJIMYHMH, PCHIATh CBA3AHHBIC C HUMH MNPAKTUYCCKUC

3aga4n

10

YMeHue  omepupoBaTh MOHATUSAMH:  IUIOIAAb  GUTYpBl, 00BEM  Qurypsl,
MHOTOTPaHHUK, MPAaBHJIBHBI MHOTOIPAaHHHK, CEUeHHE MHOTOrpaHHHKA, KYO,
napajiesienunel, Mpu3Ma, nupaMmuaa, Gurypa u MmoBEepXHOCTh BPAILICHUS, HUIHHID,
KOHYC, map, cdepa, mwiomans chepsl, MIOMaas TOBEPXHOCTH MHUPAMHUIBI, TTPU3MBI,
KOHYCa, LMWIMHAPA, 00bEM Kyba, MpsSMOYTOJIBHOTO Napajlelenunena, MUpaMuipbl,
MpPU3MBl, LWIMHJIpA, KOHYCa, Ilapa, pa3BEPTKA IMOBEPXHOCTHU, CEUYEHHUs KOHYyca U
NWIMHApA, MapajulelbHbIE OCH WJIM OCHOBAaHHMIO, CEYEHUE IIapa, IIJIOCKOCTb,
Kacaromasicsi cepsl, WINHIPA, KOHYCAa; YMEHUE CTPOUTHh CEUEHHWE MHOTOTIPaHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (DUTYPHl M IOBEPXHOCTH BPAIEHHS, HX CEUYCHUS, B TOM
Yyclie C TIOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHME MPUMEHSITh CBONCTBA
F€OMETPUUECKUX (UTYpP, CAMOCTOATEIBHO (POPMYIHPOBATh ONpPEAETICHUS N3ydaeMbIX
Gburyp, BBIIBUTATH THUIIOTE3bl O CBOWCTBAX W TPHU3HAKAX T'E€OMETPUYECKUX (uryp,
000CHOBBIBATh WJIM ONPOBEPraTh UX; yMEHUE MPOBOAUTH KiIaccu(UKaLNIO GUryp 1o

Pa3IMYHBIM IIPHU3HAKAM, BBIIIOJIHATD H€O6XO)II/IMI)IG JOMNOJHUTECIIBbHBIC ITIOCTPOCHUA

11

YMeHne omnepupoBaTh MOHATHSMH: JBIDKEHHE B TPOCTPAHCTBE, TMapauIeIbHBIN
MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
mo00us, mo100HbIe (PUTYPHI, YMEHUE PACIIO3HABATh paBHBIC U MOJOOHBIE (PUTYPHI, B
TOM YHCJI€ B TPHUPOJE, WCKYCCTBE, APXUTEKTYpPE; HCIIONB30BATh T€OMETPUUYECCKHE
OTHOIIEHWUS TIPH PEIICHUH 3a]1a4; HAXOIUTh T€OMETPUICCKHE BETHUNHBI (UIMHA, YTOJI,
IUTIOIIA]h, 00BEM) MIPH PEIICHUH 33]1a4 U3 JPYrUX Y4EOHBIX IPEAMETOB U U3 PEATbHOM
KU3HU; YMEHHE BBIUUCIIATH T'€OMETPUYECKHE BEIMYMHBI (UIMHA, YroJj, TUIONIAIb,
00BEM, TIIONIAh TOBEPXHOCTH), UCIOJIB3Ysl N3Y4YEeHHBIC (OPMYIIBI U METOJBI, B TOM
qHcie: IUIONIA b TOBEPXHOCTH MUPAMUJbI, MPHU3MbI, KOHYCa, NWIMHIPA, IUIONIA]lh
cheprr; 00bEM KyOa, MPSIMOYTOJBHOTO Mapasuielienunea, MHUPAMHUJIbL, TPU3MBI,

OWIMHApPA, KOHYCA, 1apa; YMCHHUEC HAXOAUTh OTHOLICHNEC 00BEMOB HOI[O6HBIX (bI/Iryp

12

YMeHue OIICpHUPOBATh IMOHATUAMHU: NPAMOYIroJIbHass CHUCTECMa KOOPAHWHAT, BCKTOP,
KOOPpAHWHATBI TOYKHU, KOOPAUHATBI BEKTOPA, CyMMa BCKTOPOB, IIPOU3BCIACHUC BCKTOPA
Ha YHUCIIO, PA3JIOKCHUC BEKTOpa II0 6a314cy, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC
MNPOU3BCACHUC, YIrOoJ MCEXKAY BCKTOpPAMH; YMCHHC MHCIIOJIb30BAThH BeKTOpHHﬁ u
KOOpI[I/IHaTHHﬁ MCTO IJIsl pCHICHUA TCOMETPUUCCKUX 3adaY U 3adav APYyrux y‘IC6HHX

npeaAMCTOB

13

YmMmenue BBIGI/IpaTB NOAXOAAIIMKA METOd  IJIst peuieHusdg 3aJa4yr; IMOHHUMAHUC
SHAYMMOCTU MATCMATUKWU B HU3YUCHUU HNPUPOAHBIX U O6H.[CCTBCHHLIX nmponeccoB u
HBHCHHﬁ; YMCHUC pacClio3HaBaThb HNPOSABJIICHUC 3dKOHOB MAaTCMATHUKU B HCKYCCTBC,

YMEHHE NPUBOJUTH NMPUMEPHl MAaTEMATUYECKUX OTKPBITUH POCCUHCKON U MHPOBOU




MaTeMaTU4eCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMBIX HA EI'D IO MATEMATHUKE

Kon IIpoBepsiemblii 31eMeHT cofepKAHUSA
1 Hucna v BEIYUCIICHUS
11 HatypainbHble u nensle uncna. [TpusHaky 1e1MMOCTH LENbIX YUCEeT
12 Pammonansupie yncna. OOBIKHOBEHHBIE U JCCATHUYHBIC IpPOOH, MPOLIEHTHI, OECKOHECYHBIC
' MepUOIUYECKHE APOOH
13 ApupmeTrnuecKknii KOpeHb HATypalbHOU crereHu. JleficTBusA ¢ apuMeTHUYECKUMH KOPHIMHU
' HaTypaJIbHOU CTEIICHH
14 Crenens ¢ nenbM nokazaTeneM. CTeneHb ¢ pallMOHaIbHBIM NoKa3areneM. CBoiicTBa CTEeHn
15 CuHyCc, KOCHMHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTnunbie U HATypaJIbHBIC JOTAPUPMBI
JleiictBuTenbHble  uyMciaa. ApUQMETHUYECKHE Olepalud ¢ JACWCTBUTENbHBIMU — YHCIAMU.
17 [IpuOm>xk€HHbIE BBIYMCICHUS, MIpaBWJla OKpPYIJIEHMs, TpHUKUAKA M OIEHKa pe3yibTaTa
BBIYUCIICHU I
18 [IpeoOpazoBanme BhIpKEHUIHA
1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 [enpie 1 1poOHO-palMOHATBLHBIC YPABHEHHUS
2.2 HppanmonanbHbie ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHH
24 [Toka3zaTenpHbIC U JTOTapUPMUUYECKUE YPABHCHUS
2.5 Lensie 1 1poOHO-palMOHATIBLHBIC HEPABEHCTBA
2.6 HppauroHaisHble HEPABEHCTBA
2.7 [TokazarenbHbIe U JOorapuMUUECKUe HEPABEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
29 CucTteMbl ¥ COBOKYTHOCTH ypaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuua cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpULIbl
3 OyHkuMu U rpaduKu
31 Oynkius, crnocodbl 3amanus (yHkuuu. ['paduk QyHkumuu. B3aumHO oOpaTHbIE (GYHKIUH.
' Yérnele u HeuéTHbIe QyHKIMU. [lepuonnyeckue pyHKunN
OO6nacte ompeneneHuss 1 MHOXKeCTBO 3HaueHMi ¢ynkumu. Hymn dynkuuu. Ipomexytku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl M MHHHUMYMBI
¢ynkuuu. Haubonpliee 1 HauMeHbllee 3Ha4YeHne (PyHKIIMU Ha TPOMEKYTKE
33 Crenennas GyHKIUS C HaTypaJbHBIM U 1IeJbIM MoKa3zaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa

U rpaduk KOpHs N-0if cTeneHu




3.4

Tpuronomerpudeckne GyHKINH, UX CBOWCTBA U TpahuKu

3.5 [Toxa3zaTtenpHast u TorapupmMuueckas GyHKIUH, UX CBOMCTBA U TpaduKu

36 Touku paspeiBa. AcuMnToTel TpadukoB (QyHkuuid. CBoOHCTBa (YHKIMI, HENPEpPBIBHBIX Ha
' OTpe3Ke

3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEIOBATEIBHOCTEH

3.8 Apudpmernueckas 1 reoMeTprueckas nporpeccun. Dopmyina ClI0KHBIX POLIEHTOB
4 Hadana maremaTiueckoro aHanmsa

41 [IpousBoanas Gpyaxmun. [Ipon3BogHbIE SIeMEHTAPHBIX (QYHKITHHA

49 [IpumeHeHre NpPOU3BOAHON K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxosxnenne HanOObIIEro ¥ HAMMEHBIIIETO 3HAYEeHUS (PYHKIIMH HA OTPE3KE

4.3 [lepBooOpasnas. MHTETpan
) MHoxecTBa 1 JIOTHKa

5.1 MHoxecTBO, oneparuu HaJ MHOkecTBaMu. [luarpammer Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA

6.1 OrncaresibHas CTaTHCTHKA

6.2 BepostHOCT

6.3 KomOunaTopuka
7 I'eomerpust

7.1 durypsl Ha MIOCKOCTH

7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

14 Tena v MOBEPXHOCTH BpallCHUS

7.5 KoopauHatsl 1 BEKTOPHI

3.4. Moayanb «llIkoJbHBIH YPOK»
Peanu3zanus neparorndyeckuMu pabOTHUKAMH BOCITUTATEIBHOTO TIOTEHIIMANA YPOKa MTPEIoNaraeT ciaeayrolee:

1.

VYcraHOBNIEHHE  JIOBEPUTENBHBIX  OTHOUIEHWH MEXKAY MeJarorudyeckuM pabOTHUKOM H  €ro
00y4aroIMMHCS, CIIOCOOCTBYIONIMX MO3UTUBHOMY BOCIIPUATHIO OOY4YaIOMIMMUCS TPeOOBaHUHN M MPOCHO
MeIarOrn4ecKoro padOTHHUKA, MPUBJICYCHUI0O MX BHUMaHHMA K OOCYX/IaeMoW Ha ypoke WH(popMmanuwu,
AKTUBU3ALIMM UX [T03HABATEIILHOM IEATENbHOCTH;

[ToOyxnenne oOyuarommxcs coOnonaTh Ha ypOKe OOLIEPUHATHIE HOPMBI ITOBEACHUS, IpaBHIIa
oOleHnsT cO CTapmuMH  (MeAarorndeckuMu  pabOTHUKAMHM) W CBEPCTHHKAMHU (00Yy4aromMMHCH),
NPUHLUIBI Y4eOHOM JUCIUIUIMHBI U CAMOOPTaHU3alUH;

[IpuBneueHne BHMMaHUS OOYYAIONIUXCS K IIEHHOCTHOMY ACIEeKTy HM3Yy4aeMbIX Ha YpOKax SIBIICHUH,
opraHuzanusi HMX paboThl ¢ TIOJy4aeMold Ha YypOKE COLUMAIBLHO 3HauuMod uWHGopManuen -
VHUIIMMPOBAHNE €€ OOCYXKJEHHS, BBICKA3bIBAaHUS OOYYaAIOIMIMUMHUCS CBOETO MHEHHs 1O €€ TOBOY,
BBIPaOOTKM CBOET'0 K HEM OTHOIIICHNS,

Hcnonp3oBaHne BOCIUTATENHHBIX BO3MOXHOCTEH COJEP)KaHUs Y4eOHOrO IMpenMera 4Yepe3 JAeMOHCTPAIUI0
00y4arommMcsi TPUMEPOB OTBETCTBEHHOT'O, TPaXKIAHCKOI'O TIOBEICHUS, IPOSBICHHS YEIOBEKOIIOOUS U
J00pOCepICYHOCTH :

4.1. 1on00p COOTBETCTBYIOIIMX TEKCTOB ISl YTCHHUSI,




4.2.10100p COOTBETCTBYIOIIMX 33424 AJIS1 pEHICHHs, TPOOIEMHBIX CUTyallui Uil 00CYKICHHSI B KIIacce;
4.3.mpeaMeTHbIe OIMMITHA/IBL
4.4, enyHBIA TEeMATHUECKUH YPOK;
4.5.TBOpuecKue 3aJaHusL.
5. IIpumeHeHHe Ha YpOKE HHTEPAKTUBHBIX (popM paboThI C 00YHaIOIIMMHCS:
5.1. MHTEIIEKTyaIbHbIE HTPbI, CTHMYJIUPYIOIIUE T03HABATEIBHYI0 MOTHBALIUIO;
5.2. TMaKTHYeCcKuii TeaTp — OOBITPHIBAHNE CMOIEIMPOBAHHBIX CUTYALIHA;
5.3.rpymnmnoBas pabora
5.4.pabora B mapax (KOMaHJHOE B3aUMOJICHCTBHE);
5.5. nuckycceus;
5.6. pomarika BOIIpOCOB;
5.7.kapycenp;
5.8. CHHKBCIIH;

5.9.k7acrep;

5.10. 3CCe;

5.11. nasJi;

5.12. pa3sMHHKa;

5.13. JKCIpece - OIpoc;
5.14. KOH(epeH1us;
5.15. MIPAaKTUKYM,

5.16. KOp3HWHa HJIEH;
5.17. IIOBTOPEHHUE C OJTHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. neOaThl;

5.20. KpYTJIBIA CTOJ.

6. Tlommepskka MOTHBAIIMU OOYYAIOIIMXCS K TIONYICHHIO 3HAHHH, HATAKUBAHHSI TO3UTUBHBIX MEKITMIHOCTHBIX
OTHOIIICHH#1 B KJIacCe, MOMOIIb YCTAHOBJICHUIO T0OpOXKENaTeIbHON aTMOC(Eepbl BO BpeMsl ypoKa:
6.1. bU3MHHYTKH;
6.2. UrpoBbIC MOMEHTBI, CUTYAIHH;
6.3. CIOKETHO — POJICBBIC UIPHI;

7. ®opMHpOBAHUE COIMAITLHO 3HAYNMOTO OIBITAa COTPYTHINYECTBA M B3AUMHOM TTOMOIIIH:

7.1. medcTBO MOTHBUPOBAHHBIX M SPYAUPOBAHHBIX 00yUAIOMIMXCS Ha/l OMHOKIACCHIKAMH, HMEIOIITIMH
yaeOHbIC 3aTPYAHEHUS;
7.2.XOMaHIHOE COPEBHOBAHHUE;

8. MuuumupoBaHWE W TOMICPKKA HCCICMIOBATEIBCKON EATEIBHOCTH OOYYAIOMIUXCS Ul MPUOOPETCHUS
HABBIKOB CaMOCTOSITEBHOTO PEIICHHUS TEOPETUYECKOH MpoOIeMbl, HABBIK TCHEPUPOBAaHUS U O(QOPMIICHHUS
COOCTBEHHBIX HJICH, HABBIK YBAXKUTEIHLHOT'O OTHOIICHHS K Uy)KUM HJIesiM, 0hOPMIICHHBIM B paboTax ApPYrux
ucclieioBarteneil, HaBbIK MyOJIMYHOTrO BBICTYIUICHUSI TIepe]] ayJAUTOpPHEH, apryMEHTHPOBAHUS M OTCTAaUBAHUS
CBOCH TOUKM 3pEHUS:

8.1. MHAMBUAYaILHBIN HCCIIE0BATEIHCKHIA TPOCKT;
8.2.TpymIoBO# NCCIIe0BATENCKIH IPOEKT;
8.3. KOHKYpC TTPOEKTOB.
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