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Pabowas mporpamma mo ywyeOHOMy mpenmery «Marematuka: anrebpa U Hadaia
MaTeMaTH4ecKoro aHanusza» uid 10 knaccoB cocTaBieHa ¢ yueToM TpeboBaHuil PenepaibHOrO 3aKOHA
"O6 o6pazoBanuu B PO" ot 29.12.2012 N 273-®3; O®I'OC COO (npuka3 Munmnpocsemenus Poccun
Ne 413 or 17.05.2012r. (B pemakiuu ot 12.08.2022 Ne 732)); denmepanbHoii 00pa3oBaTeIbHOM
IIpOrpaMMbl  cpefHero oouero oOpasoBanus (npuxka3 Munnpocsemenus Poccun Ne 371 or
18.05.2023); denepanbHOli paboueii mporpaMmbl cpeiHero ooiero oopasoBanus «MarteMaTrkay (s
10-11kmaccoB oOpasoBarenbHbiX opramm3anmii) 2023 1., OOIl COO MBY «Jlumeir Ne 76» ot
30.09.2023 r. Ilporpamma OpHEHTHpPOBAHA Ha WCIIOJIB30BaHHE ydyeOHHMKA MaremaTuka. Anrebpa u
Havajga MaTeMaTHueckoro aHamm3a. 10 kmacc: yrmyOnenHsiid ypoBeHb / A.I.Mep3msik, [1.A. HemupoBckuii,
B.M. Ilomsxos; nox pexn. B.E. ITogonsckoro. - M.: [Ipocsemenue, 2023.

B VYueOnom miane MBY «Jlumeit Ne76» Ha msydenue npeamera «MaremaTuka: anredpa u
Hayajla MaTeMaTUYeCcKOTo aHanu3a» otBoauTcs B 10 kiacce - 4 yaca B HEZIEIIO.

PabGouass mporpamma 1o yueOHOMy mpenmery «Marematuka: anrebpa UM Hayana
MaTeMaTHYeCKOro aHajli3a» OIpeAeseT COoAepKaHHe MAESITEIbHOCTH C YYETOM OCOOEHHOCTEN
oOpazoBatenbHOM mosutukn MBY «Jlumeit Ne 76», oOpa3oBarenbHbIX MOTPEOHOCTEH M 3alpoOCOB
00yJaronuxcs.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKAAHCKON MO3UIMU O00y4aIOIIerocss Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro oOIIecTBa, MPEACTaBIEHHE O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHHUM, MPOIEAYP TPaXKTAHCKOTO OOIIecTBa (BBIOOPHI, ONPOCH U APYroe),
yYMEHHE B3aUMOJEUCTBOBATh C COLIMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (PYHKUIUIMU H
Ha3HAYCHHUEM;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)xKJaHCKOM HISHTHYHOCTH, YBaXEHHS K MPOIUIOMY U
HACTOSIIIIEMY POCCHIICKON MaTeMaTUKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCHICKHX
MaTEeMaTHUKOB U POCCHMCKONW MaTeMaTUYeCKOM IIKOJbI, MCIOJIb30BAHUE 3TUX JAOCTUKEHHUHM B JIPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHHE JYXOBHBIX IEHHOCTEH POCCHICKOro Hapoja, c(popMHpOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITUUECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JAOCTH)KCHUI HAYKU U
NEeSITeNbHOCTBIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas ICTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/la4, pEUICHUH, pacCyXICHUH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKHM acIeKTam
Pa3IUYHBIX BUJIOB HCKYCCTBA;

5) ¢pu3uveckoro BOCIUTAHMSA:

chOpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYeCKHUe 3HAHUS B HHTEpEcax 3I0pPOBOTO U
Oe3omacHOTO 00pa3a U3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3I0POBOE MHUTAHUE,
cOamaHCHPOBAaHHBIM PEKUM 3aHATUH M OTABIXA, peryispHas (usndeckas aKTUBHOCTbH), (PU3UYECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHITUSX CIIOPTHBHO-037I0POBUTEILHON JIESATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTU TPYAOJIOOUS, WHTEpEeC K pa3jINudHbIM cdepam
npodeccCHOHAbHON NeATENbHOCTH, CBSI3aHHBIM C MaTeMAaTHKOW W €€ MPHIOKEHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBINA BBIOOp Oymyried mpodeccuu U peanu30BBHIBATH COOCTBEHHBIE >KM3HEHHBIE



IUTaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTH4ecKOMy OOpa30oBaHHIO M CamMOOOpa30BaHUIO Ha
IMPOTAKCHUU Bcel JKU3HHU, TOTOBHOCTH K AKTUBHOMY Y4YaCTUIO B PCHICHUHU IMPAKTUYCCKHUX 3aaaqd
MaTeMaTH4YeCKOM HaNpaBIEHHOCTH;

7) 3K0J10rM4eCKOro BOCTIMTAHUSA:

C(bOpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYPHI, IIOHUMAHHUC BJIMAAHUA COIUAJIBHO -
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOIHOMN M COIUAIBHON Cpelibl, 0CO3HAHHE TJI00ATBHOTO
XapakTepa HKOJOTUYECKUX MPOOJIeM, OPHEHTAIMS HAa TPUMEHEHUE MAaTeMaTHYECKUX 3HAHUU JUIs
pernieHus 3a1a4 B 00JIaCTU OKPYXKArOIIEH cpeibl, MIIAaHUPOBAHUE MOCTYIKOB M OIICHKHA X BO3MOYKHBIX
MOCJIEICTBUM ISl OKPYXKAKOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSL:

c(hOPMHUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOUN NMPAKTUKH, MOHWMaHUE MAaTeMAaTHYEeCKOW HayKh Kak cQepbl 4elIOBEUeCKOM
JACATCIBHOCTH, OTaIlOB eé Pa3BUTHA U 3HAYUMOCTU JIA Pa3BUTHA HUBUIIM3ALUH, OBJIAACHUC S3BIKOM
MaTeMaTUKH ¢ MaTeMaTHYECKOU KYHBTypOﬁ Kak CpCACTBOM TIIO3HAHUA MHUpPA, TOTOBHOCTH
OCYIICCTBJIATDH MPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIbHOCTE MHANBUAYAJIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATDBI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe eHCTBUS

ba3oBble Jjoruyeckue a1eiicTBUsA:

BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMAaTHUYECKUX OOBEKTOB, TIOHITHH,
OTHOIIEHUH MEXIy TMOHITHSAMH, (DOPMYIUPOBATH ONpPENEICHUS TOHATHN, YCTaHABIMBATH
CYIIECTBEHHBIH MpPHU3HAK KiacCU(UKALMK, OCHOBaHUS Uil OOOOIIEHHS WM CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYIHPOBAaTH U MPeoOpa3oBbIBaTh CYKICHUS: YTBEpAWUTEIbHBIE U
OTpUIaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTaxX, JaHHBIX,
HAOMIOJICHUSIX U YTBEPIKACHUAX, Mpeajaratb KpPUTEpUU Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

JieNiaTh BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITEIBHO JOKAa3aTeJbCTBA MaTEeMAaTHUECKUX YTBEPXKICHUH (MpsMble U OT
MIPOTUBHOTO0), BBICTpAaUBaTh apryMEHTALIUIO, IPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXICHHS U BHIBOIBL;

BBIOMpATh crnoco0 pemieHust y4eOHO# 3ajayM (CpaBHUBATh HECKOJBKO BapUaHTOB PEIICHMS,
BBIOMpATh HanboJIee MOIXOSIMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue J1elCTBUSA:

HCIOJIb30BaTh BOMPOCHl KaK HCCIIENOBATENIbCKUI HMHCTPYMEHT IO3HAHUA, (OPMYIUPOBATH
BOMPOCHL, (UKCHUPYIOLME TMPOTUBOpEUHE, NpodleMy, yCTaHaBIMBaTh KCKOMOE U JaHHOE,
(dbopMHUpOBaTh TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE,

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE 110 YCTAHOBJIEHUIO
OCOOCHHOCTE MaTeMaTH4ecKOro OO0bEeKTa, SBIEHUS, MPOLECCa, BHISIBICHHIO 3aBUCHUMOCTEH MEXTY
00BeKTaMU, SIBJICHUSAMH, ITPOIIECCAMH;

CaMOCTOSITENIBHO  (pOPMYITHPOBATh OO0OOIIEHHS M BBIBOABI MO pe3ylbTaTaM MpPOBEAEHHOTO
HaOIO/IEHUS, WCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX PE3YNIbTAaTOB, BHIBOJIOB U
0000IIIEHHI;

MIPOTHO3UPOBATh BO3MOXHOE PA3BUTHE MPOLECCA, a TAKXKE BBIABUTATh MPEINOJIONKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanueii:



BBISBJIATE JeUUUTH WHPOpPMALNKM, JAHHBIX, HEOOXOAMMBIX JJIsi OTBETAa Ha BOMPOC M JUIA
peleHus 3a/1a9u;

BbIOMpaTh  MHGOpMAIMIO W3  HMCTOYHHKOB  PA3IUYHBIX  TUIOB,  aHAJIM3HPOBATH,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(MOPMALIHIO PA3INYHBIX BUAOB U (POPM IpEACTaBICHHUS;

CTPYKTYpUPOBaTh MH(POPMALHUIO, MPEACTABIATH €€ B Pa3lU4HBIX (HopMax, WILIIOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSTENIEHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe yueOHbIe 1eliCTBUS

OO0wmenne:

BOCIIPpMHUMATH U q)OpMy.HI/IpOBaTB CY)XXICHHA B COOTBETCTBUU C YCIIOBUAMHU U LICIISIMUA O6HIGHI/I$I,
SICHO, TOYHO, I'PaMOTHO BbIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX M IMMCBMCHHBIX TCKCTAaX, NAaBaTb
MTOSICHEHHUSI 110 X0y pEeUIeHUs 3a/1a4i, KOMMEHTHPOBATh NOJIYYEHHBIN PE3YyJIbTaT;

B XoJie OOCYXJEHHS 3a/JaBaTh BOIPOCHl IO CYIIECTBY OOCYXJaeMOW TEeMbl, IPOOJIEMBI,
pemaeMoﬁ 3aaa4y, BBICKA3bIBATb MJACH, HANCICHHBLIC Ha IIOMCK PCUHICHUA, COIOCTAaBJIATH CBOU
CYX KACHHUA C CYXICHHUAMHU [JPpYIrux Y4YaCTHUKOB Jgualiora, 06Hapy71(I/IBaTI> pasiinuue M CXOACTBO
MO3ULIMH, B KOPPEKTHOU (hopMe GOopMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

NpEACTABJIATE PE3YIbTATBI PCIICHUA 3aJadd, OKCIICPUMCHTA, MCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3aJay IMPEe3eHTAUuH U 0coOeHHOCTel
ayJTUTOpUH.

PeryasiTuBHble yHUBepcalbHbIe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIAH, AITOPUTM pELICHUs 3a7adyd, BbIOMpPATh CIOCOO peleHus ¢ Yy4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLHMOHAJIbHBIH HHTEJVIEKT:

BJIaJIeTh HABbIKAMM II03HABATEJIbHOW pPe(IEKCHM KaK OCO3HAHUS COBEpLIAEMBbIX JCHCTBUH U
MBICIIMTEIbHBIX IPOLIECCOB, UX PE3yJIbTaTOB, BIaJeTh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJISA
Ipolecca 1 pe3yibTara pelieHusl MaTeMaTUYecKoH 3a1a4H;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOIYT BO3HHMKHYTh [P pELIEHHH 3aJaud, BHOCHUTb
KOPPEKTHBBl B JEATEJBHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHbBIX, HAWJCHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU U YCIOBUIM, OOBACHATh NPUUMHBI TOCTHKECHUS UIIH
HEIOCTHXKEHHS pe3ybTaTOB JAEATEJbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OLEHKY HNPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh W HCHOJb30BATh IMPEUMYIIECTBA KOMAaHIHOW M HMHIUMBUAYAJIbHOW paboOThl IpH
peleHnH y4eOHbIX 3a]a4, MPUHUMATh 11€JIb COBMECTHOM /eATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUI0
COBMECTHOHM pabOThI, paclpeAessaTh BUIbl paboT, JOroBapuBaThCs, 00CYXKAaTh MPOLecC U Pe3yabTaT
paboThI, 0600111aTh MHEHHS HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TpPYNIOBBIX ¢opmax palboThl (0OCYXJIeHHs, OOMEH MHEHHUH, «MO3roBble
LITYPMBI» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JIEHCTBUS C OPYTUMHU
YjieHaMM KOMaH/bl, OIICHMBaTh KadeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT IO KPUTEPHUsM,
c(OpMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJECHUCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy o6yuenust B 10 kiaacceoOydaromuiics MOIyIUT CIEAYIOMINE IPEAMETHBIC Pe3yabTaThl
M0 OTJENIBHBIM TeMaM pabodell mporpaMMbl y4eOHOTO Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO
aHaIN3a»:

Yucsia v BBIYUCTIECHUS:

CBOOOJHO OMEPUPOBATH TMOHATHSAMH: PAlMOHAILHOE YHCIO, OCCKOHEUYHAs MEpUOaMUYECKast
Ipo0b, TPOICHTHI, HPPANMOHATBHOE YHCIIO, MHOXKECTBA PAIMOHAIBHBIX M JICHCTBUTEIBHBIX YHCEI,
MO/yJIb JEUCTBUTEIBLHOTO YUCIIA,

MPUMEHATHh JIPOOM W TPOLICHTHI ISl PEIICHMs] MPUKIATHBIX 3aad M3 Pa3IudHbIX OTpacieu
3HaHUM U PEAIbHOM )KU3HH;

MPUMEHATh TPUOMMKEHHBIE BBIYMCICHUS, TIPaBWIa OKPYIJICHUS, TPUKUIKY W OLIEHKY
pe3yJibTaTa BBIYMCICHUM;

CBOOOJIHO OTEPHPOBATH TMOHATHEM: CTENEHb C I1EJBIM [OKa3aTeJeM, HCIOJIb30BaTh
MOJXOJAIIYI0 (QOopMy 3amucy JCHCTBUTEIBHBIX YHCEN JUIS PEIICHUs MPAKTUUECKHX 3a1ad |
MpEeACTaBICHUS JaHHBIX;

CBOOOJIHO OTIEpUPOBATH OHATHEM: apU(METUUECKUN KOPEHb HATypaIbHOMN CTEIICHU;

CBOOOJIHO OTIEPUPOBATH TIOHATHEM: CTENIEHD C PAIlHOHAILHBIM MTOKa3aTelieM;

CBOOOJIHO OTEpHUPOBATh TMOHATHUAMH: JIOTapudM dUHCTa, JCCATHYHBIE W HATypaJbHBIE
Jorapu(Mmsl;

CBOOOJIHO OTEpUpPOBATH TOHSATUSMH: CHHYC, KOCHHYC, TaHTE€HC, KOTAHIE€HC YHCJIIOBOTO
apryMeHTa;

OTIEPUPOBATH MOHATUAMH: APKCHHYC, APKKOCUHYC ¥ apKTAHTEHC YHCIIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHATHSIMH: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCHUJIbHBIC
YpaBHEHUS U ypaBHEHUS-CIIEICTBUS, PaBHOCHIIbHbIE HEPABEHCTBA;

MPUMEHSTH Pa3IUnYHbIE METO/Ibl PEIICHUs PAlOHANBHBIX U IPOOHO-PALMOHATILHBIX YPaBHEHUH,
MIPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pELICHHSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW MEPEMEHHOMN, MHOTOYJIEH C LEIbIMU
ko3¢ dumeHTaMi, KOpHU MHOTOYJICHA, TPUMEHATH JIeJICHHEe MHOTOYJIeHAa Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u reopemy Buera mis pemenus 3anay;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CHUCTEMa JIMHEWHBIX YpaBHEHMI, MAaTpHUIA, ONPEAEIUTENb
MaTpulbl 2 X 2 W €ro reOMeTPUYECKUil CMBICI, MUCIOJIb30BaTh CBOMCTBA ompeaenutTens 2 X 2 uist
BBIYMCIICHUS €r0 3HAUCHUS, IPUMEHSTH ONPEIEIUTENH AJIsl PEIICHUs CUCTEMbI JIMHEHHBIX YPaBHEHUH,
MOJENUPOBATh pealibHbIe CUTyallMd C IOMOIIBI0O CHUCTEMBl JIMHEHHBIX YpaBHEHH, HCCIEI0BaTh
MOCTPOCHHBIE MOJIEIM C TOMOIIbI0 MaTpPUIl U OIpeAeiuTeNel, MHTePIPEeTUPOBATh MOTyYEHHBIN
pe3ynbTarT;

MCII0JIb30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHAMHU JIJIs TPeoOpa30BaHUsl BHIPAKEHUM;

BBITIOJIHATH NMPeoOpa30oBaHMsl YUCIOBBIX BBIPAKEHUH, COAEPIKAIIUX CTENEHH C PAllMOHATBHBIM
MoKasaresem;

MCI0JIb30BaTh CBOMCTBA JIOTapU(PMOB JIJIsl MPeoOpa30oBaHUs TOTaPU(PMUIECKUX BBIPAKECHHUIA;

CBOOOJHO OMEPUPOBATh MOHATUSMU: HPpAIMOHAIBHBIE, TIOKa3aTelbHbIE U Jorapudmuueckue
YpaBHEHUS, HAXOAUTh HX PEUIEHUS C IOMOIIBI) PABHOCWIBHBIX MEPEXOJO0B WU OCYIIECTBIISISA
MIPOBEPKY KOPHEH;

MIPUMEHATD OCHOBHBIE TPUTOHOMETPUUECKUE bopMyIbI JUTSt npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZHO  OMEpUPOBATH  MOHITHEM: TPUTOHOMETPUYECKOE  ypaBHEHUE, MPUMEHSATH
Heo0xoIuMbIe (POPMYITBI 7Sl PEIIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUN;

MOJENUPOBATh PEaTbHBIC CUTYallMd Ha SI3bIKE aNreOpbl, COCTABIATH BBHIPAKEHUS, YPABHECHHSI,
HEpPaBEHCTBA M0 YCIOBUIO 3a/1ayH, UCCJEI0BATh MOCTPOEHHBIE MOJENHN C MCMOJb30BAHUEM arapara
anreOpsl.



DyHKUUHN U Tpa@uKH:

CBOOOJHO OTIEPUPOBATH MOHATHIMHE: (QYHKIIHS, CIIOCOOBI 3aaHus PYHKIIMH, B3aUMHO 0OpaTHEIE
GbyHKIMU, KOMMO3UIMS (QyHKIMHA, TpaduK (YHKUIWHU, BBIIOIHATH JIEMEHTApHBIE MPeoOpazoBaHUS
rpaduKoB QYHKIH;

cBOOOJTHO OTIEPHPOBATH MOHATUAMH: 00JACTh ONpPENENCHUsI U MHOXKECTBO 3HAUYCHUH (PyHKINH,
HYIH (PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOOJTHO OTEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIC (PYHKIMH, IEPUOTIUIECKUe (PYHKINH,
MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl W MUHUMYMBl (DyHKIMH, HauOoiblIee u
HaMMEHbIIIee 3HaYCHNEe (PYHKIMH Ha TIPOMEXYTKE;

cBOOOJTHO OINEpPHPOBATh TMOHATHUSAMH: CTENEeHHAs (YHKIUS C HATypaJbHBIM W IEJBIM
noxaszaTesnieM, rpaduk CTeneHHOW (PYHKIIMK C HATYpAJIIbHBIM U LEJBIM T0Ka3aresneM, rpaduk KOpHs N-
O CTeTeH! KaK (QYHKIIH 0OpaTHOM CTETIEHN C HaTypaJIbHBIM ITOKa3aTelIeM;

OTIEPHPOBATH MOHITUSAMU: JIMHEHHAS, KBAJIPaTUIHAS M APOOHO-THHEHHAS (QYHKIIUH, BBITTOJHATH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOCHUE UX I'PAPHKOB;

cBOOOJTHO OIEpUPOBATH TOHATUSMH: IOKa3aTeNbHas W JiorapupmMuveckas QYHKIHH, HUX
CBO#CTBA ¥ IpaMKH, UCIOIH30BATh UX TPApUKH IS PEIICHHUS yPaBHEHUH;

CBOOOJTHO ~OMEpUPOBATH TOHATHSMH: TPUTOHOMETPUYECKAsh OKPYKHOCTh, OMpEICICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apTryMEHTa;

WCTIOJIH30BaTh TpaduKu GYHKIUH IS MCCISIOBAHUS MTPOIECCOB U 3aBUCUMOCTEH TTPH PEeIICHUH
3amad M3 APYrHX YYeOHBIX IMPEIMETOB W peallbHOW JKHM3HM, BBIpaXKaTh (POpMyrTaMH 3aBHCHMOCTH
MEX]ly BETHYNHAMU;

Hayana MmaTeMaTH4ecKoOro aHajan3a:

CBOOOJHO OMEpUPOBATH MOHATHSAMU: apuMeTHyecKass W TIeoMeTpHuYecKas MpOTrpeccHs,
OecKOHEYHO YObIBaIOIlas TE€OMETpUYEecKas Mporpeccus, JUHEHHBIH M HKCHOHEHLHAJIbHBIA pOCT,
(dbopMyIa CI0XKHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

MCIO0JIb30BATh MIPOIPECCHU JIJIsl PELICHHsSI peallbHbIX 3a]lau MPUKJIAJHOTO XapaKTepa;

CBOOOJAHO  OMEpPUPOBaTh  MOHATUSAMU: MOCIIEZI0BATEIBHOCTD, CrocoObl  3aJaHud
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBbIE M OrpaHUYEHHbIE TOCJIEI0BATEILHOCTH, MOHHMATh OCHOBBI
3apO’KJICHUS MAaTEMAaTUYECKOT0 aHajIn3a Kak aHanu3a 0ECKOHEYHO MAaJIbIX;

CBOOOJHO OINEPUPOBATh TMOHATUSMU: HENpPEpbIBHbIE (DYHKIMHU, TOYKM pas3pbiBa rpaduxa
(GhyHKIIMH, aCUMITOTHI rpaduka QyHKITUH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (YHKIIHS, HEMpPEpbIBHASA Ha OTpPE3Ke, NPUMEHATh CBONCTBA
HEeNpephIBHBIX PYHKUUN Ui pellieHus 3a/1ay;

CBOOOJHO OMEpPUPOBATH MOHATHIMHU: TEpBast U BTOpasi MPOU3BOAHbIE (QYHKIIUU, KacaTelabHas K
rpaduky GyHKIUY;

BBIYHCIISATh MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIO3UIMHU JBYX (YHKIIHA,
3HATh MMPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIINA;

MCII0JIb30BAaTh T€OMETPUUYECKUN U (PU3NYECKHUI CMBICI TPOU3BOIHOM ISl pEellIeHUs 3a/1a4.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMi HaJl MHOKECTBAMH;

UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaTr A ONMMCAaHUS pPEealbHBIX MHPOIECCOB U
SIBJICHU, IPU PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

cBOOOJIHO ONEpUpOBaTh MOHATHSIMMU: ONpEIEICHUE, TEOPEMa, YpaBHEHUE-CIIEICTBUE, CBOICTBO
MaTeMaTH4YeCKOTO0 00BEKTa, TOKAa3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS 1 HEPABEHCTBA.

COJAEPKAHME ITPEJIMETA

10 KJIACC



Yucsia v BBIYUCIEHUS

Panmonaneubie umcna. OOBIKHOBEHHBIE M JECATHYHBIC JpOOU, MPOIIEHTHI, OECKOHEYHBIE
nepuoauieckue npoou. [Ipumenenune apoOeil W MPOIEHTOB JUIS PEIICHUs MPUKIATHBIX 33134 W3
pa3IMYHBIX OTPACIEN 3HAHUW U PeajbHOU KU3HU.

JleiicTBUTENbHBIC 4YHCHA. PanuoHadbHBIE W HPpANMOHANBHBIE YHCTA. ApUPMETHYECKHE
OoInepalud C JCUCTBUTEIBHBIMU YHCIAaMU. MOJyiib JEWCTBUTEIBHOTO 4YHCJA W €ro CBOMCTBA.
[TpubnmkEHHBIC BEIYUCIICHUS, TIPABHUJIA OKPYTIICHHS, TPUKUIKA M OIIEHKA PEe3yIhbTaTa BEIYHCICHUH.

Crenenp ¢ uenbiM nokaszateneM. bunom Hbrotona. HMcmosib3oBanue mnoaxonsmiei (Gpopmbl
3aMUCH ACUCTBUTEIBHBIX YHCEII JIUISl PEIICHUS MPAKTUUECKHUX 3a/1a4 U MIPEACTABICHUS JaHHbBIX.

ApupmeTrnuecKnii KOpeHb HATYPaIbHOMN CTEIIEHH U €TO CBOMCTBA.

Crenenb C palMOHANBHBIM TIOKa3aTteleM U €€ CBOWCTBA, CTENEHb C JICUCTBUTEIBHBIM
MIOKa3aTeJIeM.

Jlorapudwm uncna. CoiictBa norapudma. JlecsiTuuable U HaTypaJbHbIE JOTapU(MBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO apryMEeHTa.

YpaBHeHusI 1 HEPaBEeHCTBA

ToxmectBa W TOXIECTBEHHBIE MpeoOpa3oBaHHWs. YpaBHEHHE, KOPEHb  YpaBHEHUS.
PaBHOCWIIBHBIC ypaBHEHHS U YpaBHEHUI-CIIeCTBUS. HepaBeHCTBO, pelnieHne HepaBeHCTRA.

OcCHOBHBIE METOJBI PEIICHUS TENbIX U JPOOHO-pAIMOHATBHBIX YpPaBHEHWW W HEPABEHCTB.
MHorouneHsl OT OJHON MepeMeHHOMW. JleleHrne MHOrowieHa Ha MHOTOWIEH ¢ OCTaTkoM. Teopema
be3y. Muorounens! ¢ nensiMu ko3 punnenramu. Teopema Buera.

[IpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COJIEPIKAIUX CTETICHH U KOPHH.

Hppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALUOHAIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEICHUS [TOKA3ATEIbHBIX YPAaBHEHUM.

[IpeoOpazoBaHue BBIpKEHUN, COACPKAITUX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIIeHUS Jorapu(PMUUECKUX YpaBHEHUH.

OcHoBHble  TpuUroHomerpuueckue  (opmynsl.  IlpeoOpazoBaHue  TPUTOHOMETPUUECKHUX
BBIpKECHUI. PellieHre TpUroHoMeTpUYEeCKUX YpaBHEHUM.

Pemienne cucteM JMHEHHBIX YypaBHEHUW. MaTpuia CuUCTeMbl JIMHEHHBIX YpaBHEHUU.
Onpenenurens MaTpuibl 2X2, €ro reOMETPUUYECKUN CMBICI U CBOMCTBA, BBIYKMCIICHUE €TI0 3HAUYCHMS,
MIPUMEHEHHE OIPENCIIUTEN sl PELICHUS CUCTEMbl JIMHEWHBIX YpaBHEHUU. PerieHue nmpukiagaHbIx
3a/1a4y ¢ MOMOIIbIO CUCTEMBI JIUHENHBIX ypaBHEHU. MccnenoBanre NoOCTpOEHHON MOJIENH € MTOMOILBIO
MaTpUL U ONPEIETUTENICH.

[locTpoeHre MaTeMaTUYECKUX MOJENIECH peaJbHOM CUTyallMM C [OMOIIbK YPaBHEHUH H
HepaBeHCTB. [IpuMeHeHne ypaBHEHU M HEPABEHCTB K PELICHUI0 MATEMATHUYECKHUX 3a/ad U 3a/1ay U3
Pa3IMYHBIX 00JaCTe HAYKH U pealbHOM KU3HU.

DOyHKUUH U TPaPUKU

OyHKkuus, cnocoObl 3aganus GyHkuuu. B3anmuo oOparnbie ¢pyHkunu. Komnosumms GyHKINH.
I'padux GpyHKIMH. DIeMeHTapHble MpeoOpa3oBaHus rpaguKoB GyHKIUH.

Ob6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHud ¢(yHkuuu. Hymu dynkmun. IIpomexyrku
3HakonocTossHcTBa. UErHele W Heu€rtHble (yHkuuu. Ilepumommueckue QyHkuuu. IIpoMexyrku
MOHOTOHHOCTH (GYyHKIMHU. MakcUMymMbl U MUHUMYMBbI ¢yHKuuu. Hawmbonbliee U HauMeHbIIee
3HaueHUs QYHKIHUU Ha TPOMEKYTKE.

JluneitHasi, kBaapaTuyHas U JAPOOHO-TMHEHHAs (QYHKIMHU. DIEMEHTapHOE HCCIEAOBaHUE U
MMOCTPOCHHE UX TPAPHUKOB.

CrenenHas QyHKIUS ¢ HATYpAIBHBIM U LIETBIM MOKa3zateneM. E€ coiicTBa u rpaduk. ColicTBa
U TpaduK KOpHS N-0# cTeneH Kak (YHKIIMH 00OpaTHOM CTENEeHU C HaTypalbHBIM MOKa3aTeNIeM.

[TokazarenpHass u norapudmuueckas (GyHKIUU, UX CcBOWcTBa u rpaduku. Mcmonbp3zoBaHue
rpadukoB QYHKIUN AJIs pelIeHUs] ypaBHEHHH.



Tpuronomerpuueckass OKpyXHOCTb, ONpPECTICHHE TPUTOHOMETPUYECKUX (YHKIHI YHCIOBOTO
aprymMeHra.

@OyHKIMOHANBHBIE 3aBUCHMOCTH B peajbHBIX Ipoleccax U sBieHUsAX. ['paduku peasbHBIX
3aBUCHMOCTEH.

Hauvana maTemMaTH4ecKkoro aHajmu3a

IlocienoBaTenbHOCTH, CIOCOOBI 3afaHUs IOCJIENOBaTEIbHOCTEH. MeToJ MaTeMaTH4YeCKOMH
UHAYKIUA. MOHOTOHHBIE M OIPaHUYEHHbIE TIOCJIEN0BAaTENIbHOCTH. McTopus BO3HHUKHOBEHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajin3a OECKOHEUYHO MaJIbIX.

ApudpmeTrnueckass ¥ reoMeTpuUecKas mporpeccuu. beckoHeyHO yObIBaromiasi TeOMETpHUYECKast
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKON mnporpeccud. JIMHEWHBIA U
SKCIOHEHIMANIBHBIA pocT. Yucino e. @opmyia cloKHbBIX NPOLeHTOB. Mcnoib30BaHNEe IPOrpeccuu s
pelIeHNs pealIbHBIX 3aJau MPUKIIAJHOTO XapaKTepa.

HenpepriBHble QyHKIMKM M UX cBOWCTBA. TOUKHM pa3pbiBa. ACUMOTOTHI I'paUKOB (YHKLHH.
CpoiictBa (yHKIMII HENpepbIBHBIX Ha OTpe3Ke. MeToJl MHTEpBAJIOB JJs pPEUICHUs] HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIMM JUIs peIIeHUs 3a/1a4.

[lepBas u BTOpas mpousBoaHbIe (PyHKIUU. OnpenercHue, reoMeTPUUECKU U (U3HUECKHUI
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIHU.

[IpousBonHbie snemMeHTapHbBIX (yHKIUH. [Ipou3BogHas CyMMBbI, MPOU3BEIEHMS, YACTHOIO H
KOMITO3UIIUN (PYHKIUH.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, OMepaluyd HajJ MHOXKECTBaMU M WX CBoWcTBa. Jluarpammer Oisiepa—BenHa.
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO armapara Juis ONMCAHUs pealbHbIX MPOLECCOB U SBICHUIM,
IIPH pEeIIeHUH 3a]a4 U3 IPYTuX y4eOHbIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHMUECKOTO OOBEKTa, CIIEJACTBHUE, J0Ka3aTelbCTBO,
PaBHOCUJIBHBIE YPABHEHUS.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBouacosn
Ne HaumeHoBaHue pa3iesioB U TeM
KonTpoasu IMpakTuyecku
n/n NMPOrpamMmmbl Bcero
bIepadoThI epadoThI

MHOKeCTBO JIeHCTBUTEIILHBIX YHCEIT.
MHorouseHsl. PanimonanabHble
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JINHEMHBIX YPAaBHEHUI

Oyukiun 1 rpapuku. CreneHHas

2 12 1
(GyHKILUS C LIETBIM IT0Ka3aTelieM
Apupmerrueckuii KopeHb N-oi

3 creneHy. MppannoHnanbHele 15 1
ypaBHEHHUS

4 [ToxazaTtenbHast pyHKIHS. 10 1
[Toxa3zaTenbHble YypaBHEHUS
Jlorapudmuueckas KLU

5 prd bynxn 18 1

Jlorapudmuueckue ypaBHEHUS




6 Tpuronomerpudecknue BEIpaXKEHUS U 99 1
ypaBHEHHS

7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 1

3 HenpepbiBHBIE QYHKITUH. 20 1
[IpowusBoaHas

9 [ToBTOpEenue, 06001ICHNE, 5 3
cucTeMaru3anus 3HaHU1

OBLIEE KOJIMYECTBO YACOB I10 136 11

[TPOTPAMME
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