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IHosicuuTennLHAA 3aMHCKA

PaGouas mporpamMma Kypca BHEypOUHOH AesitenbHOCTH «30paHHbIe BOMPOCHI MATEMATHKI TS YIAITUXCS
10 xmacca cocTaBieHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM ocBoeHus denepanbHOil paboueil mporpaMMbl
cpeiHero oomero oOpa3oBaHus 1Mo yueOHOMY npeamMeTy «MaremaTtrkay yriayoneHnHsiid yposenb (2023 r.) ¢
yaétoM paboueit mporpammsl Boctiutanus MKOY «ACIHI um. A. A. KynpsiBieBay, yTBEpKICHHON TTPHKA30M
Ne72-0 ot 31.08.2023 u Ha ocHoBe Koau(pukaTropa TpeOOBaHUI K YpPOBHIO TOATOTOBKU BBITYCKHHUKOB IO
MaTeMaTHKe.

Kypc no Bei6opy npu noaroroske k EI'D mo maremaTrke HampasieH Ha (OPMHPOBAHNE YMEHUHN U CIIOCOOOB
NESITeIbHOCTH, CBSI3aHHBIX C pELICHHEM 3aJad IOBBIIICHHOTO YPOBHS CIIO)KHOCTH, Ha YIOBJIETBOPEHHE
MO3HABATENIBHBIX TMOTPEOHOCTE M MHTEPECOB CTApIICKJIACCHUKOB B PAa3MUYHBIX cdepax UeIoBeUecKOu
NeSITeIbHOCTH, HAa pacHIMpeHue U YriyOJeHHe COoJep)KaHus Kypca MaTEeMaTHKU C LIEJbI0 JTOMOIHUTEIbHOM
MOATOTOBKH YYalIUXCS K TOCYIapCTBEHHON (MTOroBOoil) arrectammu B ¢dopme EID. A Takke IOMONHSIET
M3y4aeMbIil MaTepHall Ha YpOKax CHCTEMOH yIpaKHEHUH M 3a1ad, KOTOpbIe YIUIYOJSIOT U PacHIMPSIOT
IIKOJIBHBIN KypcC anreOpbl M HaYall aHaIu3a, TeOMETPUH U TIO3BOJISIET HAUaTh LIEICHANPABICHHYIO TIOATOTOBKY K
cnaue EI'D.

CornacHo yueOHOMY IUJIaHY Ha M3Y4YE€HHE BHEYPOUHOM JAEATEIbHOCTU Kypca «l30paHHbIE BOIPOCHI
MareMaTuKu» oTBoauTCs 34 yaca.
Cpok peanu3zanuu paboueit mporpamMmsl 1 roj.

esan kypca
CO3/aHHe YCIOBUH Juis (GOPMUPOBAHUS M PA3BUTHUS y OOYYalOIIMXCSA caMoOaHalu3a, 0000IleHus u

CUCTEMATU3alluM IOJIYyYEHHBIX 3HAHUW U YMEHUH, HEOOXOAMMBIX [UId IPUMEHEHMS] B IPAKTUYECKOU
NesTeIbHOCTH;
YCIIENIHO TOATOTOBUTH ywamuxcs 10 kigacca K rocymapcTBeHHOW (MTOroBOM) arrectanuu B opme EID, k
IPOJOJKEHHUIO 00pa30BaHus;
YIIIyOWTh W CHCTEMATH3MPOBATH 3HAHUS YYaIIMXCS 10 OCHOBHBIM pa3feslaM MaTeMaTUKH, HEOOXOIUMBIX IS
IIPUMEHEHMS B IPAKTUYECKOH NesATeIbHOCTH;
MIO3HAKOMUTH YYAIIUXCSI C HEKOTOPBIMU METOAAMU U IPUEMaMHU PEILIEHUSI MaTEMATUYECKUX 3a1a4, BBIXOALINX
3a PaMKHU HIKOJBHOTO Y4eOHMKAa MaTeMaTUKU;
c(OopMUPOBATH YMEHUSI IPUMEHSTH MMOJTYUECHHbIE 3HAHUS NPU PELICHUH HECTaHAAPTHBIX 3a7ay;
BOCIIUTaHHE KYJIbTYPHl JIMYHOCTH, OTHOILEHHS K MaTeMaTHKEe KaK K 4YacTH OOIIeYeOBEYECKOW KYJIbTYPHI,
MOHMMAaHHUE 3HAYUMOCTH MaTEMATHUKH JIJIsl HAYYHO-TEXHUYECKOTO Mporpecca.

3agauu Kypca:
Pa3BUTh UHTEPEC U MOJOKUTEIbHYIO MOTUBALIMIO U3YUEHUSI IPEIMETA;
c(OpMHPOBATH U COBEPILIEHCTBOBATH Y yYaIlUXCsl IPUEMbI M HaBBIKM PELICHUS 337a4 MMOBBIIIEHHON CII0KHOCTH,
npeniaraemeix Ha EI'D ;
IPOAOIKUTh (DOPMUPOBAHME OIBITa TBOPUYECKOM NESATEIBHOCTH Yy4allluXcs dYepe3 Ppa3BUTHE JIOTHUYECKOTO
MBIIIEHUS], IPOCTPAHCTBEHHOT'O BOOOPaXKEHUSI, KpUTUYHOCTU MBILIUIEHUS AJIs JaJIbHEHIIEro 00y4YeHMs;
CIOCOOCTBOBATh Pa3BUTHUIO Y YUAIIMXCS YMEHHsI aHAIM3UPOBATh, CPABHUBATh, 00001IATh;
(¢bopMUpOBaTh HaBBIKK DPAOOTHI C JOMOJIHUTEIBHOM JUTEPaTypoW, UCIOJIb30BAaHUS PA3JIUYHBIX HHTEPHET-

pecypcoB.
BI/IIII)I ACATCJIbHOCTHU HA 3aAHATUAX:

nekuus, 6ecena, NPakTUKyM, KOHCYJIbTAIMs, CaMOCTOsATENIbHAs padboTa, padora ¢ KM, TectupoBanue.

IlnanupyemMsle pe3y/ibTaThbl OCBOCHHUSI Kypca
JJUYHOCTHBIE PE3YJBbTATbBI
1) rpamIaHCKOr0 BOCIUTAHMS:
c(hOpPMHUPOBAHHOCTh TPAXKIAAHCKON TMOZHIIMK OOYYArOIIErocs KaK aKTMBHOTO W OTBETCTBEHHOTO WICHA
poCcHiicKOro 00IIecTBa, MPEACTABICHHE O MaTeMaTUYeCKHX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IMYHBIX
CTPYKTYp, SIBIEHUH, TpOIeayp TpakKIaHCKOTo oOmiecTBa (BBIOOPBI, OMPOCHI U JAPYroe), yMEHHE
B3aMMO/ICHICTBOBATh C COLIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU C UX (DYHKIIMSIMU U HA3HAYCHUEM;



2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHIMCKOMN TPaKIaHCKON MIEHTHYHOCTH, YBaXKEHUS K MPOILJIOMY M HACTOSLIEMY
POCCUICKON MaTEMaTUKH, LICHHOCTHOE OTHOLICHUE K JOCTUKEHUSM POCCUHCKMX MAaTEMaTUKOB U POCCUMCKON
MaTeMaTHYeCKOM IIKOJbI, MCHOJIb30BAaHME H3TUX JOCTHKEHHMM B JAPYrMX HayKaX, TEXHOJIOTHsX, chepax
9KOHOMMKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoza, c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
9THUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKMM IPUMEHEHUEM JOCTH)KCHHUN HAyKU M JIEATEIbHOCTBIO
yu€HOro, 0CO3HaHKE JINYHOTO BKJIaJia B IOCTPOCHHUE YCTOWYMBOIO OYAYILEro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOLIEHHE K MHUPY, BKJIKOYas ICTETHUKY MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aJ1a4, peIIEHUH, pacCyKIeHUH, BOCOPUUMUYUBOCTh K MATEMaTHYECKUM aclIEKTaM pa3jIMYHbIX BUJIOB HCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHITh MaTEMAaTHUECKUE 3HAHUS B MHTEPECAX 3/I0pPOBOT0 M OE3011aCHOTO
o0pasa )KM3HU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pPOBBIO (310pPOBOE MUTAHUE, COATAaHCHUPOBAHHBIN PEKUM
3aHATUM M OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTB), (pU3MUYecKoe COBEPLICHCTBOBAHHE IPH 3aHATUAX
CIIOPTUBHO-03JOPOBUTEIBLHON JEATEIBHOCTBIO;

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTb K TpYyHdy, OCO3HAaHHE LIEHHOCTH TPYIOIIOOWsA, HWHTEpEC K pasIuuHbM chepam
poeCCUOHATILHON J1eATEIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKONH M e€ MPUIIOKEHUSIMH, YMEHHE COBeplIaTh
OCO3HaHHBIM BBIOOP Oymymiel mpodeccun U peanu3oBbIBaTh COOCTBEHHbIC KU3HEHHbIE IJIaHbI, TOTOBHOCTb U
CIIOCOOHOCTH K MATEMaTHYECKOMY 00pa30BaHUIO U caMO0OPa30BaHUIO HA IPOTSHKEHUN BCEH )KU3HHU, TOTOBHOCTh
K AKTUBHOMY YYaCTHIO B PELICHUH IIPAKTUYECKUX 33]1a4 MAaTEMaTHYECKON HAIIPABICHHOCTH;

7) 3IK0I0THYECKOr0 BOCIIMTAHUSA

C(OPMHUPOBAHHOCTh 3KOJIOTUYECKOM KYyJIbTYpbl, IOHUMAaHHWE BIUSHHUS COLMAIBHO-IKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON Cpelibl, OCO3HAHUE INI00AIbHOI0 XapaKTepa 3KOJIOTHYECKUX
npo0eM, OpUeHTaNMs Ha TPUMEHEHHE MAaTeMaTHIEeCKUX 3HAHWIA JUTS peIIeHus 3a7a4d B 00JacT OKpYsKaroen
Cpelibl, INITAHUPOBAHUE MTOCTYIIKOB U OLICHKU UX BO3MOKHBIX IMOCIEACTBUMN ISl OKPY>KAKOLIEH CPEJIbI;

8) HeHHOCTH HAYYHOI 0 NO3HAHHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKH U
0OIIeCTBEHHOM MTPaKTUKHU, TIOHUMAaHUE MaTEMaTUYECKON HayKH Kak c(hephl UeI0BEYECKOM AeSITEIbHOCTH, STAIlOB
€€ pa3sBUTHA U 3HAYUMOCTH JUIS PAa3BUTUSA LUBUIM3ALMY, OBIAJCHUE SI3IKOM MAaTEMAaTUKU M MAaTEMaTH4ECKON
KYyJIbTYpPOH KakK CpPEACTBOM II0O3HAHUS MHpA, TOTOBHOCTh OCYHIECTBIIATH NPOEKTHYIO U HCCIIEI0BATENIBCKYIO
JEATENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHUBeEPCcAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

BBISABIIATD U xapaKTepnsoBaTL CYHIGCTBGHHBIC HpI/ISHaKI/I MATEMATUYCCKUX 06’beKTOB, HOHS[TI/II\/'I,
OTHOIICHUH MEXIY TMOHSATUSAMHU, (OPMYITUPOBATH OMPEACNCHUS TMOHATHUH, YCTaHABIMBATH CYIIECTBEHHBIM
MpHU3HAK KJIACCU(pUKALMU, OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU TPOBOAMMOIO aHAIIN34;

BOCIIPUHUMATh, (hOPMYIHUPOBATh U MPEOOPA30BBIBATH CYKICHUS: YTBEPIUTEIbHBIE W OTPUIIATEIbHbIE,
eAMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIE;

BBISBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTHBOpeurss B (HhakTax, aHHBIX,
Ha6J'II021€HI/I$IX 158 YTBep)KI[eHI/IHX, npe)lnaran, KpI/ITepI/II/I JJ1 BBIABJICHUS SaKOHOMepHOCTefI 158 HpOTHBOpeLIPIfI;

JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSITENTLHO JOKAa3aTeIbCTBA MATEMAaTHIECKUX YTBEPXKIEHUH (TIPsIMbIE U OT MPOTUBHOTO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXICHUS
U BBIBOJIBI,



BBIOMpATh CIIOCOO pelieHus y4eOHOHM 3a1aud (CpaBHHUBATh HECKOJIBKO BAPHAHTOB PELICHMS, BHIOMPAThH
HanOoJIee MOAXOAAIINN C y4ETOM CAMOCTOSATENIFHO BBIACICHHBIX KPUTEPHUCB).

ba3oBble uccienoBaTe/bCKUe NeHCTBHA:

UCTIONIF30BATh BOIPOCHI KaK HCCIICIOBATEIILCKUI MHCTPYMEHT IO3HaHMSA, (OPMYIMPOBATH BOIPOCH,
¢bukcupyoomue NpoTUBOpeUre, NpodieMy, YCTaHAaBIMBaTh HMCKOMOE W JaHHOE, (OpPMUPOBATH TUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3HIUIO, MHEHUE;

MPOBOJIUTH CaMOCTOSATEIBHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCICJOBAHUE TI0 YCTAaHOBJICHHUIO
0COOCHHOCTEH MaTeMaTH4ecKoro 00bEKTa, SIBIICHHS, IIPOLIECCa, BHIIBICHHIO 3aBUCUMOCTEH MEXly 0OBEKTaMH,
SIBIICHUSIMU, TIPOLIECCAMU;

CaMOCTOSATENFHO (OPMYITUPOBATH 0OOOIICHHUS W BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIONCHHUS,
WCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTDH MOJIyYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHHIA;

IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIABUIATh MPEANIOI0KEHHS O €r0 Pa3BUTHH B
HOBBIX YCJIIOBUSIX.

Pa6ora ¢ nundopmanmeii:

BBISIBJIATH Ae(PUINTH HHPOPMALIUHY, JAHHBIX, HEOOXOMMBIX Ul OTBETA HA BOIIPOC U JJISl PELLICHUS 3a/1a4H;

BBIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATH M
MHTEPIPETHPOBATH UHPOPMALIUIO PA3TUYHBIX BHJIOB U (POPM IMpE/ICTaBICHHUS,;

CTPYKTYPHUPOBATh HHPOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (popMax, HILTIOCTPHPOBATH IPaPHUECKHU;

OLIEHUBATh HAJAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMmmyHukaTnBHbBIEe yHHBepcaibHble YueOHbIe JeliCTBUS

Oo0menue:

BOCIIPUHUMATH ¥ (OPMYITHPOBATH CYXJICHUS B COOTBETCTBHU C YCJIOBHUSAMHU U IENISIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y
pelieHns 3a/1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3ysIbTarT;

B X0/1€ 00CYXJICHHs 3a1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX1aeMOM TeMbl, IPOOIeMbl, pelIaeMoii 3a1auu,
BBICKA3bIBaTh WJIEU, HAICJICHHbIE HA MOMCK PEILEHUS, COIOCTABIATh CBOU CYKIEHUS C CYXKIECHUSIMU JAPYTUX
YYaCTHUKOB JMajora, oOHapyKuBaTh paziMyue M CXOJCTBO MO3MLMN, B KOPPEKTHOH popme (hopMynarpoBathb
pa3HorIacusi, CBOM BO3PAKEHUS;

IPEJCTABIATh PE3yJIbTaThl PELICHUs 3a]laul, HKCIEPUMEHTA, UCCIIEI0BaHMsl, IPOEKTa, CAMOCTOSTEIbHO
BbIOMpATh (pOpMaT BBICTYIUIEHUS C YUETOM 3a7a4 IPE3EHTALUU U OCOOEHHOCTEN ayIuTOPUH.

PeryisitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmusanus:

COCTaBJIATh IUIaH, AJNTOPUTM PEUICHUS 3aJauM, BBIOMpPATh CIOCOO pElIeHUs C YYETOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEIIEHUI ¢ y4ETOM
HOBOMW MH(pOpMaLUN.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BJIaJIETh HAaBbIKAaMHM I[103HABATEIbHOW pe(drekcuu Kak OCO3HAaHMsI COBEpUIaeMbIX JEHCTBUI U
MBICIMTENbHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJAETh CIIOCO0OAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U
pe3yJsibTaTa pelieHusl MaTeMaTU4ecKol 3a/1auu;

IIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOT'YT BO3HMKHYTbH IIPH PEIIEHUHU 3a/adl, BHOCUTH KOPPEKTHBBI B
JIeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBbCTB, JAHHBIX, HAWJICHHBIX OIMIMOOK, BBISBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yjbTaTa ILEIHM W YCIOBUSAM, OOBSICHATH NPUUYMHBI JOCTHXKEHHS WIH
HEJOCTUKEHHSI pe3yJIbTaTOB JIeATEIbHOCTH, HAXOUTh OLINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHast 1eATEJBHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW M HHIUBUAYAJIbHONM pabOThl MpU PpEUICHUH
y4eOHBIX 3a/1a4, IPUHUMATH 11€Jb COBMECTHOM JIeITETbHOCTH, TNIAHMPOBATh OPraHU3aIMI0 COBMECTHOM paboThl,
pacnpenensatb BUIbI paboT, TOroBapUBaThCs, OOCYX AaTh MpOILECC U pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIBKUX JIIOJEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CYyKAeHHS, 0OOMEH MHEHHI, «MO3TOBbIE ITYPMbI» U UHBIE),
BBINOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH CBOM JIEHCTBHS C IPYTMMHU YI€HAMH KOMaH/IbI, OLECHUBATh
KauecTBO CBOEro BKJIaga B OOUIMII MPOAYKT MO KpUTEPHUSM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU
B3alMOJECICTBUS.



INPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuyenus B 10 kjaacce oOydarouiuiics MONYyYUT CIEAYIOUIME MpPEAMETHBIE Pe3yiabTaThl IO
OTAENbHBIM T€MaM pabodeil MmporpamMmbl y4eOHOTO Kypca BHEYPOUHOH JedTenbHOCTH «30paHHBIE BONPOCH
MaTEMaTUKN» '

Yucia ¥ BLIYHCIICHUA:

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: DPALUOHAIBHOE YHUCIIO, OECKOHEYHAs MEepUoanYecKas Ipoob,
IPOLEHThI, HMPPALUOHAIBHOE YHCJIO, MHOXKECTBA pPALMOHAIBHBIX M JICHCTBUTENBHBIX YHCEI, MOAYJb
JIEHCTBUTEIILHOTO YHCIIA;

IPUMEHATh JpOOU M MPOLEHTHI Ul PELICHUs MPUKIAIHBIX 33]a4 U3 Pa3IMuYHBIX OTpaciiell 3HaHUU U
peaNbHOM KU3HH;

IPUMEHATh NPUOIMKEHHBIE BBIUMCIECHUS, IpPaBUIa OKPYIJICHHs, NPUKUAKY M OLEHKY pe3yJjbpTara
BBIYHCIICHUI;

CBOOOJHO OIIEpUPOBATh MOHATHEM: CTEIIEHb C LIEJIBIM [10Ka3aTesIeM, UCIOIb30BaTh MOIXOAALIYI0 GopMy
3aMMCU JEMCTBUTEIBHBIX YNCEN JUIsl PEIICHUS TPAKTUUYECKUX 33]a4 U IIPEJICTaBICHNS JaHHbIX;

CBOOOJHO OIIEPUPOBATH MOHATHEM: apU(PMETHUUECKUI KOPEHb HATYpPaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10KA3aTEIEM;

CBOOO/IHO ONIEPUPOBATH MOHATUAMU: JIOTapu(PM YHcia, AECATUUHBIE U HaTypallbHbIE JIOrapu(MsI;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YUCIIOBOI'O apryMEHTa;

OIIEpPUPOBATH MOHATHIMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YHCIOBOTO apryMEHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO OIIEpUPOBATh MOHATUAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCUIIbHbBIE YPABHEHUS U
YpaBHEHUSI-CIIE/ICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

IPUMEHATh DPA3JIMYHbIE METO/Abl PELICHHUS PpAaLUOHAIBHBIX M JAPOOHO-PALMOHAIBHBIX YPaBHEHUH,
MIPUMEHSITh METOJI MHTEPBAJIOB JUIsl pEIICHUs HEPaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHSAMM: MHOTOWIEH OT OJHOM INEePEeMEHHOW, MHOTOWIEH C IeJIbIMU
KO3 pHUIHreHTaMH, KOPHA MHOTOUWICHA, IPUMEHSTH JISJIEHUE MHOTOWJICHA HA MHOTOWIECH C OCTaTKOM, TEOpEMY
be3y u Teopemy Buera ains perienus 3aaay;

CcBOOO/IHO ONEpUPOBATh NOHSITUAMU: CUCTEMA JIMHEWHBIX YPaBHEHUM, MaTpuLla, ONPEACIUTENb MaTPULIbI
2 X 2 ¥ ero reoMeTpUYECKUI CMBICI, MCIIOJb30BaTh CBOICTBA ompeaenauTens 2 X 2 s BBIYMCICHHS €ro
3HAYEHUS], IPUMEHSTDH ONPENEIUTENH ISl PELICHUS] CUCTEMBI JINHEHHBIX YPaBHEHUN, MOJEIMPOBATh peasIbHbIE
CUTYaIlMH C TIOMOIIBIO CUCTEMBI JINHENHBIX YPAaBHEHHU, HCCIIEI0BATh TOCTPOECHHBIE MOJIENH C TOMOIIBIO MAaTPHIL
U oTlpejieNIuTeNel, MHTEPIPETUPOBATD MOJIYYEHHBIN Pe3ybTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPe0Opa30BaHMs BBIPAXKECHUH;

BBIIIOJIHATh PEOOpPa30BaHUsl YHUCIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTENEHH C pPalUOHAIbHBIM
IIOKa3aTeNeM;

HCII0JIb30BaTh CBOMCTBA Jorapu(moB Jyist MpeoOpa3oBaHMsl JOrapu(PMUUECKUX BbIpAKEHMUI;

CBOOO/THO ONIEPUPOBATH MOHATHIMU: UPPALMOHATIBHBIE, TOKa3aTEeIbHbIE U JIOrapu(pMHUUECKUE YpaBHEHUS,
HaXOJUTh UX PELICHHS C TOMOIIbI0 PABHOCHIIBHBIX [IEPEXO0/I0B WIIN OCYIIECTBIISS IPOBEPKY KOPHEN;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYIBl Ui MpeoOpa3oBaHUs TPUTOHOMETPUUYECKHX
BBIPAKCHUI;

CBOOOJHO ONEpPUPOBAaTh IOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, NPUMEHSTh HEO0O0XOAUMBbIE
(bopMyIIbI [l pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHU;

MO/JICJIMPOBATh PeabHbIE CUTYallUU Ha SA3bIKE aJreOphl, COCTABIATh BBIPAXKEHUs, YPAaBHEHUS, HEPAaBEHCTBA
10 YCJIOBHIO 3a/1a4M, UCCIIEI0OBATh MOCTPOEHHBIE MOJIEH C UCIIOJIB30BaHUEM allapara aareOphl.

DyHKIUH U TPaQUKH:

CcBOOO/IHO OMEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOOBI 3a/1aHus (PYHKIIMHU, B3AUMHO 0OpaTHbIE QYHKIIUHY,
KOMMO3ULUS QYHKIUH, rpaduK GyHKINHU, BBIIOIHITD dJIEMEHTAapHbIE TpeoOpa3oBaHus TpapuKoB (YyHKIIMA;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: O0JIACTH ONpPENENICHUS M MHOXKECTBO 3HAYEHHM (QYHKIMH, HYIH
(GyHKINH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMNEpUpPOBaTh MOHATHAMH: YETHbIE M HEUETHblE (YHKIUHU, MepHoauYecKhe (QYHKIUH,
MPOMEXYTKM MOHOTOHHOCTU (DYHKIIMM, MAaKCUMyMbl U MUHUMYMBI (DYHKIMH, HauOojblllee U HaHMMEHBIIIEEe
3HaYeHUe PYHKIMH Ha IPOMEXKYTKE;



CBOOO/IHO OTIEPUPOBATH MOHATHIIMHE: CTEIICHHAs! QYHKIUSI C HATYpPAIbHBIM M IIEJIBIM ITOKa3aTeneMm, rpaduk
CTCIICHHON (DYHKIIMM C HATYpaJbHBIM W IIEJBIM TOKa3aTelieM, rpauK KOpHS N-OM CTENEHH Kak (DyHKIHH
00OpaTHOM CTETEeH! C HAaTypaJbHBIM MTOKA3aTeleM;

OIEPUPOBATh TOHATHSIMHM: JIMHEHHAs, KBaJpaTHYHAs € JPOOHO-TUHCHHAs (DYHKIIMH, BBIIOIHATH
AJIEMEHTAPHOE MCCIIE0OBAHNE U TIOCTPOCHUE HX TPadUKOB;

CBOOOJIHO OIEPUPOBATh INOHATHUSMHU: IOKa3areibHass W Jjorapudmudeckas (QyHKIHMH, UX CBOHCTBa H
rpaduKy, UCMOJIL30BaTh UX IPaUKK IS peIICHHs YPaBHCHHIA,

CBOOOJHO  ONEPHUPOBATh  IOHATHSIMH: TPUTOHOMETPHYECKAs  OKPY)KHOCTb, ornpejesieHue
TPUTOHOMETPUYECKHUX (DYHKIIMI YUCIOBOTO apryMEHTA;

HCII0JIb30BaTh Ipadku PYHKIUN I UCCIICIOBAHKS MPOIIECCOB U 3aBUCUMOCTEH TIPH PEIICHUH 331a4 U3
JPYTUX Y4eOHBIX MPEAMETOB M PEATbHOM KU3HH, BEIpaXaTh POPMyJIaMHU 3aBUCUMOCTH MEXTY BEIIMUYUHAMU;

Havajsa MaTeMaTH4YeCKOro aHAJM3a:

CBOOOJHO OMNEPHUPOBATHh MOHATHAME: aprU(PMETHUECKas M T'eOMETpPHYeCKas MPOrpeccusi, OECKOHEYHO
yOBIBaIOMIasi TreoOMETpUYecKasi MPOTrPeCcCHs, JIMHCWHBIH M DKCIOHCHIHAIBHBIA POCT, (GopMysa CIOKHBIX
MIPOLIEHTOB, UMETh NIPEICTABICHUE O KOHCTAHTE;

HCIIOJIb30BaTh IIPOIPECCUH JIJIS PEIICHHSI pEalIbHBIX 3a/1a4 MPUKJIAJIHOTO XapaKTepa;

CBOOOHO OIEpPUPOBATh MOHATHUSAMHU: TMOCIEAOBATEIBHOCTh, CIIOCOOBI 3a/laHUsl TOCIEI0BATEIBHOCTEH,
MOHOTOHHBIC M OIPaHHYCHHBIC IOCICAOBATEIBHOCTH, IMMOHMMATh OCHOBBI 3apOXKJICHHS MaTeMaTHYCCKOrO
aHaJIM3a KaK aHaju3a OSCKOHECYHO MaJbIX;

CBOOOJTHO OIEPHPOBATh TOHSATHSAMH: HENpPEPbIBHbIC (YHKIMH, TOYKH pas3pbiBa rpaduka (QyHKIHH,
aCHMIITOTHI rpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh TOHATHUEM: (YHKIUS, HENpEepbIBHAS Ha OTpPE3Ke, MPHUMEHSITh CBOMCTBA
HENPEPBIBHBIX (PYHKIIHIA TS PEIICHUS 33/1aY;

CBOOOJTHO OIEPUPOBAThH MOHATUSAMU: IIEPBasi U BTOpasi MPOU3BOIHBIC (DYHKIMH, KacaTelbHas K rpaduky
byHKIUY;

BBIUUCIIATh TMPOU3BOJHBIC CYMMBbI, MPOU3BEJCHHS, YAaCTHOTO W KOMIIO3MIMHU JBYX (YHKIUH, 3HATH
MIPOU3BOJIHBIC MIEMEHTAPHBIX (DYHKIINIA;

HCII0JIb30BaTh T€OMETPUUYCCKUN U (PU3NYCCKUI CMBICI IPOU3BOIHOM IS PEIICHHUS 3a/1a4.

MHoskecTBA U JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATHUAMHU: MHOKECTBO, OTICPAIIUU HAJl MHOKECTBAMM;

HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH aImapar I OMMCAHUS PEATbHBIX TIPOIIECCOB U SIBJICHUM, TIPH
pEIIeHnH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATh TIOHATHUSMHU: OTPEICIICHUE, TEeOpeMa, ypaBHEHHUE-CIICJCTBUE, CBOWCTBO
MaTEeMaTHYeCKOTro 00BEKTA, I0KA3aTeIhCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

Coaepxanue Kypca

10 knacc
Muorounens! (84 )
. BBenenune. 3HAKOMCTBO C JICMOHCTPAallMOHHBIM BAapUAHTOM KOHTPOJIBHBIX H3MEPHUTEIHHBIX

MaTEpUaAJIOB €IUHOI0 TOCYAApCTBEHHOro d3k3ameHa 2023 roma mo MaTreMaTHKE, C €ro CTPYKTYPOH,
coJiep’KaHuEeM U TpeOOBaHUSAMU, NPEAbSIBISIEMBIMU K PELICHUIO 3aJaHHA.

. HeiictBust Hax MHorowieHamu. KopHu MHorouneHa. Pa3iiokeHne MHOTOWIEHAa HAa MHOMKUTEIH.
@opMyIIBI COKpPAIIEHHOTO YMHOXeHUsA. AnroputMm EBkimaa s MHorousneHoB. Teopema besy u ee
npuMmeHeHne. Cxema l'opHepa M ee mnpuMeHeHue. MeToAbl pPEIIEHUS YPAaBHEHUN C LEIBIMHU
koa¢dunmenTamu. Pemenne ypaBHeHNH BBICIIUX CTEIIEHEH.

[TpeoOpa3oBanue BoipaxeHui (7 4acoB)

. [IpeoOpazoBanusi BbIpaKEHUH, BKJIIOYAOMUX apudmMerndeckue omnepanuu. CokpaiieHue
anreOpandeckux apodeit. [lpeoOpa3oBanue parmoHanbHbIX BbipakeHui. [IpeoOpa3oBanus BeIpakeHUl,
coJiep KallnX BO3BEJICHUE B CTENIEHb, KOPHU HATYPaJbHOM CTENeH!, MOIY/b Ynca.

Pemenue TekcToBBIX 3a1a4 ( 5 )

. [Ipuembl perieHHss TEKCTOBBIX 3aJad HA <IBUKEHHE», «COBMECTHYIO palOTY», «IIPOLIEHTHI»,
«IIPONOPLIMOHAIBHOE JIETIEHUE» «CMECU», «KOHLIEHTPALUIO».

Oynaknuu (6 1)

. CaoiicTBa U rpaduku sneMeHTapHbIX QyHKIMHA. Tpuronomerpuyeckue GyHKIMUA X CBOMCTBA U
y=|fix|

rpaduku. ITpeoGpazoBanns rpaduxos Gpynkmii. Oynxmm i, UX CBOMCTBA U rpauKu.



Monynb 1 napametp (8 u)

. OcCHOBHBIE METOABI PEUICHMS NMPOCTEHIINX YPaBHEHHUM, HEPABEHCTB U UX CUCTEM C MOIYJIEM.
Meron wuntepBanoB. llomsatue mnapamerpa. Pemienue npocTeHIINX YpaBHEHUNM U HEPABEHCTB,
coZiepKalIMX MapaMerp. AHaIUTHYeCKHMEe M rpaduyecKkue MpHEMbl PELICHHUsS 3aJad C MOJIyJeM,

apaMeTPOM.

TemaTudeckoe IIAHUPOBaAHUE

10 kaacce
Ho Koa-
Mep BO
YPOK Conep:xkanue (pa3aeJibl, yac 50P
a TeMbl) 0B
1.MHorouJ/ieHsbl 8
1 JleiicTBust HaJ Tector, KUM. bubanoreka [JOK https://ui.mob-edu.ru
MHorouwieHamu. Kopau 1
MHOTOYJICHA https://urok.1c.ru/share/task/7694e222c601e0a4cabc58ebearec
869/
2 Paznoxxenue MHOTOUICHA Tecter, KUM
Ha MHOXKUTENU. DOpMyIIbI 1
co-
KpaIEHHOTO YMHOXKEHUS.
3 Aunrroput™m EBKnmaa st 1 Tecte, KUM
MHOT'OYJIEHOB
4 Teopema be3sy u ee 1 Tectsl, KUM. bubnmnoreka LIOK https://ui.mob-edu.ru
MIPUMEHEHUE.
5 Cxema I'opHepa u ee 1 Tecter, KUM
MIPUMEHEHHE
6 Mertob! pereHus Tecter, KUM
ypaBHEHUH C IEeNbIMU 1
koahduneHTaMmu
7-8 | Pemenue ypaBHeHUI 2 Tectsr, KUM
BBICIIMX CTETIECHEN
2. [IpeoOpa3oBaHue BbIpa:KeHU I 7
9 IIpeoOpazoBanue [Tpe3zenTtanus. bubmmorexa [IOK
BBIp)XEHUH, https://resh.edu.ru/subject/lesson/4730/start/149073/
BKJIFOUAIOIIUX 1 https://urok.1c.ru/share/task/48ffc1e135552e73bec13e76eae8c9
apu(pMeTHIECKHEe do
onepaluu
10 Cokpaienue 1
anreOpandyeckux Apooeit
11- IIpeoOpazoBanue ITpesenTanus
12 palMoOHaATBHBIX 1
BBIPAKCHUI



https://ui.mob-edu.ru/
https://ui.mob-edu.ru/
https://resh.edu.ru/subject/lesson/4730/start/149073/

13

[TpeobpazoBanue
BBIPAYKEHHI, COJIEpIKALIUX
BO3BEJEHHE B CTENEHD

bubmmorexa I{OK https://ui.mob-edu.ru

14

[IpeobOpaszoBanue
BBIPAYKEHH, COJIEPKAILUX
KOpPHU HaTypajabHON
CTENEHU

bubmuoreka [{OK https://ui.mob-edu.ru

15

[IpeobpazoBanue
BBIPAYKEHH, COJIEpKAILNX
MOJIYJIb YUCIIa

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://urok.1c.ru/share/task/48ffc1e135552e73becl3e76eae8c9
do/

3. Pemienue TeKCTOBBIX 32124

16 | [Ipuems! pemieHus bubmmorexa LIOK https://ui.mob-edu.ru
TEKCTOBBIX 33724 Ha
IBHKCHUE https://urok.1c.ru/share/task/7694e222c601e0ad4cabc58ebearec

869/

17 | Ilpuemsl pemeHust bubnmnorexa LIOK https://ui.mob-edu.ru
TEKCTOBBIX 33]1a4 Ha
«COBMECTHYIO PaboTy» https://urok.1c.ru/share/task/7694e222c601e0ad4cabc58ebea7ec

869/

18 | Ilpuemsl pemreHus bubmuoreka [ITOK https://ui.mob-edu.ru
TEKCTOBBIX 3aj1a4y Ha
«IIPOLICHTHI» https://urok.1c.ru/share/task/7694e222c601e0ad4cabc58ebea7ec

869/

19 | Ilpuemsl pemreHus Tectsr, KUM. bubnmoreka LIOK https://ui.mob-edu.ru
TEKCTOBBIX 3aj1a4 Ha
«IPOTOPIHOHATBHOE https://urok.1c.ru/share/task/7694e222c601e0ad4cabc58ebea7ec
JICTICHUEY 869

20 | [puems! pemenus Tectsl, KUM. bubnuoreka LIOK https://ui.mob-edu.ru
TEKCTOBBIX 3a71a4 Ha
«CMech» U https://urok.1c.ru/share/task/7694e222c601e0adcabc58ebearec
«KOHIICHTPAITHIO) 869/

4. OyHKIUH

21 | CgoiictBa u rpaduku Tectsl, KUM
DIIEMEHTAPHBIX ()YHKIIHIA

22 | TpuroHomeTpuyecKue Tecto1, KUM. bubaunoreka LIOK https://ui.mob-edu.ru
(byHKLMH, UX CBOICTBA U https://urok.1c.ru/share/task/7de8f5b4646fa8d4b660b6aad 7b8c
rpaduku 765/

23 | TpuroHomerpuyeckue [Mpesenrtanust budaunorexa [IOK https://ui.mob-edu.ru
(GYHKIMH, UX CBOWCTBA U https://urok.1c.ru/share/task/7de8f5b4646fa8d4b660b6aad 7b8c
rpaduku 765/

24 [IpeoOpazoBanue NunuBuayanpHbIC 3aaHUS
rpadukoB QpyHKUINN

25 | Oynkmun y=f(|x|) u y=

[f(x)|, ux cBolicTBa 1
rpaduxu



https://ui.mob-edu.ru/
https://ui.mob-edu.ru/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://ui.mob-edu.ru/
https://ui.mob-edu.ru/
https://ui.mob-edu.ru/
https://ui.mob-edu.ru/
https://ui.mob-edu.ru/
https://ui.mob-edu.ru/
https://ui.mob-edu.ru/

26 Oyaknun y=f(x|) u y= Tectrr, KUM
[f(x)|, nx cBOMicTBa 1
rpaduku
5. MoayJas u mapamerp 8
27 OcHOBHBIE METO/IbI [Ipesenranus
pELICHUS IPOCTENUIINX
yYpaBHEHUH, HEPABEHCTB U 1
CUCTEM C MOJYJIEM
28 Meton uHTEpBaJIOB 1 Tecter, KUM
29 | IlousTue mapameTpa 1 bubmmoreka LITOK https://ui.mob-edu.ru
30 Pemenue mpocredmux
ypaBHEHUN UM 1
HEPABEHCTB,
CoJIeprKalIiX Mapamerp
31- AHaIIUTUYECKHE U
33 rpaguYecKrue MPUEMBI
pelIeHus 3a1a4 ¢ 1
MOJ1yJIeM, TapaMeTpoM
34 HtoroBsiii ypok 1
BCET'O 34



https://ui.mob-edu.ru/

11

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

Martemaruka: anreOpa 1 Hayajla MAaTeMaTUYECKOTO aHalu3a, TeoMeTpusi. Airedpa 1 Hayala MaTeMaTHYeCKOTO
ananu3a.10-11 kmaccel: 6a30BbIN U yriryOneHHbIH ypoBHH: yueOHUK/ [1I.A. Anmumos, 10. M. Konsarun, M.B.

TkauéBa u ap.- Mocksa: [Ipocsemenune ,2023r.

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Hunaktrueckue marepuaisl (aBTopsl M.U. 1laGynun, M.B.Tkauéra, H.E. ®&énoposa)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru
https://yandex.ru/tutor
https://education.yandex.ru/lab/classes
https://ui.mob-edu.ru

https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-11 kl/
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