MyHununanpHasi aBTOHOMHAsI 00111e00pa3oBaTelibHAs OpTaHU3AIHS CPEIHSIS
o0mreo0pazoBarenpHas MKoJa ¢ YrIyOJIeHHBIM H3Y4eHHEM OTACNbHBIX peameToB Nel 1

«IIpuHATO»: «Corjiacopano»:
IIIxonpHOE METOAUUECKOE
o0beaunenue N3

ITpotokon Nel ot 30.08.2024 r.

3aMecTUTENb AUPEKTOPA
BecconoBa A.A.

IIpuioxkenue k OOII COO

Pabouass nporpamMmma y4yeOHOIro npeamera
«AJiredpa 1 HaYaj1a MATEMATHYECKOT0 AHAJIU32»
(ba3oBblil YPOBEHbD)

10-11 kaxaccol

ExarepunOypr
2024



Pabouas nporpamma yueOHOro npeameta «Anredpa u Hadaaa MaTeMaTUYECKOTO
aHaJIu3a» cocTaBlieHa Ha ocHOBaHMM aeicTByromero @I'OC COO, PenepanbHOM
paboueil mporpamMmsel y4eOHOro npeaMera «Anredpa u Hayana MaTeMaTHYECKOTO
aHanuza» c yuérom Paboueil mporpammbl BocnuTanuss MAQOY COIIl Nell wu
aBisiercs npunoxenuem kK OOIT COO MAQOY COII Nell

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOU, MPOICHTHI,
OCCKOHEUHbIE  TIepuoAMYecKue  Japodu. Apudmeruyueckue  omepamuu  C
palMoHaIbHBIMU YHCIIaMH, TIPE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenue
po0eil ¥ MPOIEHTOB JJIsl PEIIeHUs NMPUKIAIHBIX 3a/lad U3 Pa3IudHbIX OTpaciei
3HAHUU U PEabHOM KU3HH.

JlelicTBUTENbHBIE 4MCla. PalMoHanbHbIE W HPpPALMOHAIBHBIE YHUCTA.
ApudmeTndyeckue omnepanuu ¢ JACHCTBUTENbHBIMH 4HciaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, [IPAaBUiIa OKPYIJVIEHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Cremenb ¢ menbiM  mokaszareneM. CranpaptHas  Qopma  3amucu
JNEUCTBUTENBHOrO yHucia. Mcmonb3oBanue moaxojsmied  QopMbl  3amucH
NEUCTBUTEIIBHBIX YHWCENI I PELICHUS NPAKTUYECKUX 3a4ad U IPEACTaBIICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypallbHOM  cTemeHu.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTETICHH.

CuHyC, KOCUHYC M TaHT'€HC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
APKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE TIPEOOpa30OBaHUSI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHUEe, KOpeHb YpaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo
MHTEPBAJIOB.

Peuienue 1nenbix U ApOoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PELIEHUIO MATEMAaTUYECKUX 3a0a4 U
3a/1a4 U3 Pa3IUYHBIX 00JIaCTel HAYKU U PeabHOM KU3HHU.

DyHKUNH U TPaPUKH



OyHKIMA, cnocoObl 3agaHus (yHkuud. I['papuk QyHkuuu. Bzanmzo
oOpaTHbI€ (PYHKIIUH.

OO6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHuM ¢yHkuumu. Hymu dyHkumm.
[IpoMesxyTkH 3HAKOMOCTOSHCTBA. UETHBIE U HEUETHBIEC (DYHKIIUH.

CrenenHas QyHKUMS ¢ HaTypaJdbHBIM U LEJIbIM MoKa3ateneMm. E€ coiicTBa u
rpaduxk. CoiicTBa U rpa@uK KOPHS 1-OW CTENEHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIUN YKCIIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOro aHAJIM3a

[TocnenoBaTenbHOCTH, CHIOCOOBI 3a1aHus MIOCJEA0BATENBHOCTEN.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernyeckas u reomerpuueckas nporpeccun. beckoHeuHo yObIBaroIas
reoMmerpuieckas nporpeccus. CyMMa OECKOHEYHO YOBbIBAIOIIEH I'€OMETPUYECKOi
nporpeccun. opmyiia CIOXKHBIX NMPOLUEHTOB. VCnoyib30BaHUE MPOrpeccHUd s
pelIeHns peajbHbIX 3a/1a4 IPUKIAJHOTO XapakTepa.

MHo:xecTBa U JIOTMKA

MHoOXecTBO, omnepauuyd Haja MHOKecTBaMM. Jlumarpammel Jiinepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO amnmapara [JJjsi ONWCaHMs pPealbHBIX
IPOLIECCOB U SIBJICHUMN, IPU PELICHUH 3aJ1ad U3 IPYTUX YUYEOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

11 KIJACC

Yucia 1 BHIYUCICHUA

HartypanbHbie u 1ienbie yncna. [Ipu3Haky 1eTuMOCTH HEIbIX YUCET.

CteneHb ¢ palioOHaJIbHBIM MTOKa3aTeseM. CBOMCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHBIEC JTOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMUX CTETIEHH C PAIMOHAIBHBIM
[IOKa3aTeNeM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenpHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmudeckne ypaBHEHHUS U HEPABEHCTBRA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 3a/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHU, CHCTEM U HEPABEHCTB K PEICHUIO MATEMAaTHYECKUX
3a/1a4 U 3a7]a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeabHOM )KU3HH.

DyHKUNH U TPaPUKH



Oyuknus. [lepuonnueckue GpyHkunn. I IpoMexyTku MOHOTOHHOCTH (DYHKIIUH.
MakcuMyMbl U MUHUMYMBI (yHkuuu. HaunGonbliee ¥ HaMMeHblIee 3HAYEHHE
(YHKIMU HA IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIMHN, UX CBOMNCTBA U IpadUKu.

[loka3arenbHas u norapupmMuyeckast PyHKIUHU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl pellIeHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PELIEHUU 3aJady U3 APYTUX Yy4eOHBIX
IPEAMETOB U PEATBHOM KU3HU.

Havana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBuble pyHKUIMKU. MeTo1 HHTEPBAIOB JIJISl PEIlIeHHUs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuit ©  (QU3UMYECKUH  CMBICIH
MIPOM3BOIHOM.

[IpousBoaHbie  dneMeHTapHbIX  QyHKuuHA.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CYMMBbI, TPOU3BEICHUS U YACTHOTO (DYHKIIMIA.

[IpumeneHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl. HaxoxaeHne HauOobIllero 1 HaMMEHBIIETo 3HaYeHUs] QYyHKIIMU Ha
OTpE3KE.

IIpumeHeHne NpPOU3BOAHON JUIsI HAXOXKJIEHUS HAWIy4llero peElIeHUs B
OPUKJIAJHBIX 3a/Jadax, JUIsl OIpPENENIEHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmymoit niau rpadgukom.

ITepBooOpa3znas. Tabnauia nepBooOpa3HbIX.

WNurterpan, ero reoMeTrpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPe3yJbTAaThl OCBOCHHUS TPOTrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTryeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpaKAaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTMIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B OCTPOEHHUE YCTOMIMBOTO OYAYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHYeCKUEe 3HaHUS B
WHTEpEcax 370pOBOTo U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTAaHHE, COAJTaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTJbIXa, peryisipHas Gu3nYecKasi aKTUBHOCTH); (DU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MAaTEMaTUYECKON HAIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTUYECKUX Mpoliem;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
00J1aCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKH UX BO3MOKHBIX
MOCIICJICTBUH JJISI OKPY>KAIOIICH Cpe/Ibl.

[lenHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4eloBEYECKON JesTeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYeCKOW KyJIbTYpOM Kak CpEJCTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMera
«MartemaTHuKa» XapaKTepU3YIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
oelicmausmMu, YHUBEPCAIbHbIMU Pe2YIAIMUBHIMU OetUCBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusaom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 00OVHaOWUXcs (0ceoeHue
Memo0o08  NO3HAHUSL  OKpYJcawe2o  mMupa,  NpuUMeHeHue  JI02UHeCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBbie 1Oornueckue JeHUCTBUS:

e BBIBJIITH U XapaKTEPU30BaTh CYIIECTBECHHBIC MPHU3HAKH MAaTEeMAaTHUYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (OPMYIHpPOBATH
ompeieieHUs]  TOHSATUM;  yCTaHAaBIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJlaccupuKauu, OCHOBaHUA JIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (POPMYIHpPOBaTh M  NPeoOpPa3OBBIBATh  CY>KICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeagaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNIA;
JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTUBHOT'O), BHICTPAMBATH apryMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpaATh Ccroco0 pelieHus y4yeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIIeHHs, BBHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCICO0BATCIBCKUEC }IGI‘/’ICTBI/IH:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEITLHO CTUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIO/ICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBIIATH AeUIIUTHI HHPOPMAIIUU, TAaHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTABICHNUS;

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABISITH €€ B Pa3IMUHBIX (popmax,
WJUTIOCTPUPOBATH rpaduuecK;

OLICHUBATH HaJIEXKHOCTh uHpopMaluu o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.



2)  Vuueepcanvnvlie  KOMMYHUKAmMueHbvle  Oelicmsus,  00ecnedusaom
chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCHL.

OO61enue:

e BOCIPUHUMATH ¥ (POPMYIHPOBATH CYKIECHUS B COOTBETCTBHH C YCIOBUSIMHU
Y [eJIIMHA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U NMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy PeIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ OOCYXKJIEHHS 3aaBaTh BOIIPOCHI MO CYIIECTBY 00CYX IaeMOM TEMBI,
IpOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JPYTHX
YYACTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopme hOpMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3yJbTaThl  PEIICHHWS  3aJayd,  JOKCIIEPUMECHTAa,
UCCIICIOBAHUS, TIPOCKTA; CAMOCTOSTEIbHO BRIOUPATh (DOPMAT BBICTYIIIICHUS
¢ y4€ToM 3aja4 NMPE3CHTAUA U OCOOCHHOCTEH ayUTOpHUH.

CoTpyaHHUYECTBO:

e TIOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYaTbHON
paboOThI TPHU pENICHUH YYEeOHBIX 3ajlay; MPUHUMATH IICJIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXKIaTh MpoOLEeCC H
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHHI,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOK YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCTBO CBOETO BKJaJa B OOMUNA MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHSI.

3) Ynusepcanvuoie pecynamuensie oeiicmeaus, obecneuusarom hopmuposarue

CMBICTIOBBIX YCMAHOBOK U IHCUSHEHHBIX HABBLIKOS TUYHOCTU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 3a]a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MUMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BapUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysibTaTa
pElIeHNs] MaTeMaTHIeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTB IIPY PELICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHIKEHHS PE3YJIbTATOB NESITENbHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTeMaTHYECKOrO aHaJIn3a»
Ha ypOBHE cpefHero o61iero oOpa3oBaHMs JOJKHO OOeCredrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS POOb, MPOICHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh MPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM TOKA3aTeIeM; CTaHIapTHas
dopma 3amucu JAEUCTBUTENHLHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJILHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh npeoOpa3oBaHus 1ENbIX, PALMUOHAIBHBIX W UPPALUOHAIBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIE THUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh YpaBHEHHS U HEPABEHCTBA JJISI PELICHUSI MaTEeMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIOIb30BAaHUEM alllapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMU: (QPYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKLIMH, 00J1acTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU (DYHKIIHMH,
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJad U3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUMHAMM.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSAMHU:  [OCIEIOBATEIBHOCTh, apuMeTHyYecKas Hu
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOoMeTpHUYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIEOBATENBHOCTEN U MIPOTPECCUM ISl PEILICHHUS
peaNbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€paLlMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIIEHUH 3a7a4 U3 JPYIUX yU4EOHbIX IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: omnpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKKU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCJIAa HA MPOCThIE MHOKHUTEIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHAJIBLHBIM MOKa3aTeJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHWM i1 MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
OIIEPUPOBATh MOHATUAMMU: IIOKA3aTEIIBHOE YPAaBHCHHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoeinosiHATh  mpeoOpa3oBaHUsl  BBIPAXKEHUN, COAEpXkAIIMX JOrapu(msl;
ONEepUPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIIbI JJOTAPU(PMUUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTp pemieHnst NpoCTEMIINX CUCTEM M COBOKYITHOCTEW palMOHAIbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBIISATH
BBIDAXXCHMS, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBl II0 YCIOBHK 3aJayM,
MCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEKYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpeMyMa (yHKIHMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HMX I
ucclieIoBaHus QyHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATHAMM: TpaQUKU MOKA3aTEIbHOM, JIOrapuPpMUUYECKOH U
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTHU U
UCIIOJIB30BATh I PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM MJIOCKOCTHU I'paUKU JUHEWHBIX YpaBHEHUH U
UCIIOJIB30BATh UX JUIA PEUICHUs CUCTEMBI JIMHEMHBIX YPABHEHUM.

Hcnonp3zoBaTth rpaduku (QyHKUMNH JUIs HCCIEIOBAHUS MPOLECCOB U
3aBHCUMOCTEN U3 IPYruX y4eOHbBIX TUCIUIUINH.

Hayana MaTeMaTH4eCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINY;
MCITIOJIb30BaTh TEOMETPUICCKUN U PU3MUECKUI CMBICI MPOU3BOIHON JIsl pEIICHUS
3a7ay.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUH.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI, IPUMEHSATh PE3YyIbTAaThl HCCIIEIOBaHMS K TTOCTPOEHUIO IpauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: IEepBOOOpa3Hass W  HMHTErpall; MOHHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTs mepBooOpa3HbIe 2JIEMEHTAPHBIX ()YHKIINN; BEIYUCIATH HHTETPAI 10
dbopmyne Herorona—JleitOnuma.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
) NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
MHOK€eCcTBa pallHOHAJIBHBIX U
. bubnuotexa [JOK
1 JNEUCTBUTENLHBIX YHcel. PalmmoHaibHbIe 14
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpaduku. CreneHs ¢ 1eabiM 6 bubnuoreka [JOK
oKas3arejieM https://m.edsoo.ru/1568aba3
Apudmernueckuil KOpeHb N—ON CTETEHH.
bu6moreka [JOK
3 HppanmonanbHble ypaBHEHHS U 18
https://m.edsoo.ru/1568aba3
HEpaBEHCTBA
Dopmyiibl
MY bu6moreka [JOK
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22
https://m.edsoo.ru/1568aba3
ypaBHEHUSA
5 IlocnenoBaTeIbHOCTH 1 MPOTrPECCUN 5 bubmorexa OK
s poTp https://m.edsoo.ru/1568aba3
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 bu6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

Ne i/t

HaumeHnoBanmue pa3iesioB U TeM
NPOrpaMMblI

KoaudecTBO 4acoB

Bcero

JuexkTpoHHbIe (LU poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM.

1 [lokazarenpHas ¢pyHkuus. [lokazarenpHble 12 bubnuoreka [{OK https://m.edsoo.ru/f1 1c4afd
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 bubmuoreka [{OK https://m.edsoo.ru/f1 1c4afd
HEpaBEHCTBA
Tpuronomerpuveckne GyHKITUN U UX
3 rpaduku. TpuroHoMerpuueckue 9 bubnuoreka [{OK https://m.edsoo.ru/f1 1c4afd
HEpaBEHCTBA
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 bubnuoteka [{OK https://m.edsoo.ru/fl1c4afd
5 WNHterpan u ero npuMeHeHUst 9 bubnuoreka [{OK https://m.edsoo.ru/f1 1c4afd
6 Cucremsbl ypaBHCHUI 12 bubnuoteka [{OK https://m.edsoo.ru/fl1c4afd
7 HarypanbsHble u 11e1b1e yncia 6 bubnuoteka [{OK https://m.edsoo.ru/fl1c4afd
8 HosTopenue, 0606meHI:Ie’ 18 butnuoreka IOK https://m.edsoo.ru/f11c4afd
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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