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Pa6ouas mporpamma
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VYpoBenb: cpennee obiee 00pa3oBaHue



Pabouas mporpamMma no yueOHOMY mnpenmery Mamemamuka: anreebpa u nayana

Mamemamuiecko2o auaauza 0a30Boro ypoBHs i oOydarouuxcs 10-11 knmaccoB

pa3pabotaHa Ha ocHOBe TpeOoBaHUN K pe3yabTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMBbl CpeIHEro 0011ero 00pa3oBaHus, MPEICTABIECHHBIX B
®denepaabHOM TOCYAApPCTBEHHOM O0Opa30BaTEIbHOM CTaHIAPTE CPEIHEro OOIIero
obpazoBanus ([Ipukaz MunnpocBemenuss Poccum ot 31.05.2021 r. Ne 287,
3apeructTpupoBad MunuctepctBoM roctuniuu Poccuniickoit @enepanuu 05.07.2021
r., per. Homep — 64101) (mamee — DPI'OC OOO) u npUMEpPHON OCHOBHOMU
oOpa3oBaTelbHOM MIPOrpaMMbl CpPEIHEro OOHero o0pa3oBaHUs, a TaKXkKe
[IpumepHo#t mporpamMmbl BocnuTaHusi, ¢ yuéroM KoHlenuuu mnpenogaBaHus U
COBPEMEHHBIX MHPOBBIX TpPEOOBaAHHM, MPEABABIAEMBIX K MaTEMaTUUYECKOMY
00pa30BaHuI0, U TPAIUIUN POCCUUCKOrO 0O0pa3oBaHUs, KOTOpPhIE O0ECHEYUBAIOT
OBJIQJICHUE KIIFOYEBHIMU KOMIIETCHIIMSIMHA, COCTABJISIIOIIMMH ~ OCHOBY  JIJIS
HENpPEphIBHOTO  O0pa3oBaHUs W  CaMOPa3BUTHUSA, a TaKXKe IeJIOCTHOCTb
OOIIEKYIbTYPHOTO, IMYHOCTHOTO M MO3HABATEIBLHOTO pa3BUTHUs oOydaromuxcs. B
paboueil mporpamMme YYTEHbI ujen W ToyioxkeHus KoHmenmuu pa3BUTHs
MaTemMaTuiyeckoro obOpazoBanusi B Poccuiickoit @epepanuu (yTBepxKAEHHOM
pacnopspkenueM IIpaButenscrBa Poccuiickoit @enepaunu ot 9 anpenst 2016 1. Ne
637-p), a Tarke (peaepanbHOM pabouel mporpaMMbl BOCIIUTaHUs, Y4eOHOTO TUTaHa
MOY «Enoronckas COILD.

COIAEPKXAHHUE YYEBHOI'O KYPCA

10 KJIACC
Yucia ¥ BLIYUCJTIEHUS

Panonanpabie uncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, TPOIEHTHI,
OCCKOHEUHBIE  TIEpUOJMYECKHe  Japobdu.  ApudmeTnyeckue  omepamuu  C
paIMOHAILHBIMU YUCIIAMH, TPEOOPa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenune
IpoOeit U TPOIEHTOB JUIsl PEIICHUs] MPUKIAJHBIX 3a7ad W3 Pa3jIMdHbIX OTpacie
3HAHUU U PEaJIbHOM KU3HH.

JleucTBuTenbHble 4Kcla. PanuoHalbHBIE W HUPPALMOHAIBHBIE YHCIIA.
ApudmeTnyeckre onepanuud ¢ JACUCTBUTENbHBIMH uHciaMu. [IpuOnamxEHHbIE
BBIYMCJICHUS, [IPAaBUJIa OKPYIJIEHUS, IPUKHUIKA U OLICHKA PE3yIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM  nokazatenem. CrangaptHas ¢dopma  3alucH
neucTBUTENIbHOrO  uKcia. HMcemonb3oBanwe mnoaxonsmiedn  ¢Gopmbl  3amucu
NEUCTBUTENIBHBIX YHWCENl JJIs PELICHUS NPAKTHUYECKUX 3aJad M MPEACTaBICHUS
JAHHBIX.



Apudpmernyeckuii  KOpeHb  HaTypaJbHOW  cTemeHu.  JleWcTBus ¢
apu(pMETUUECKUMU KOPHSIMU HATypPaJbHOMN CTENEHH.

CuHyC, KOCMHYC U TaHI€HC YHCIIOBOTO aprymMeHTa. APKCHUHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA
ToxaecTBa U TOXKIECTBEHHbIE MPE0Opa30BaHUSI.

[IpeoGpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETpUUYECKUe (HOPMYIIBL.

YpaBHEeHUE, KOpPEHb YypaBHEHHUs. HepaBeHCTBO, pEIICHHWE HEPABEHCTBA.
Meron nHTEPBAJIOB.

Pemenue OeJIbIX U JIpO6HO-paIII/IOHaHBHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB.
Pemenue HUppadrOHAJIbHBIX ypaBHeHI/If/i U HCPABCHCTB.
Pemenue TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ.

HpI/IMGHGHI/Ie ypaBHeHI/Iﬁ N HCPABCHCTB K PCHICHUIO MATCMATHYCCKUX 3a1a4 U
3a1a4 U3 Pa3/INYHbIX obOnacrei HAaYKN U peaHBHOﬁ JKHU3HHU.

DOyHKUNH U TPaPUKH

OyHknus, crnocodwsl 3amanus  QyHkiuu. ['paduk  dyakouu. B3anmuHO
oOpartHbie (QYHKITUH.

OO6nacTe ompeaesiecHUsT 1 MHOXKECTBO 3HaueHud GpyHkuuu. Hymu QyHKINH.
[TpomexyTKH 3HAKOIIOCTOSTHCTBA. YETHBIC U HECUETHBIC (YHKITHH.

CrenenHas (pyHKIHS ¢ HaTypaJbHBIM M LIEJBIM MOKa3aTesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHHU.

Tpuronomerpuyeckasi OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKITUH YHCIIOBOTO apTyMEHTA.

Hauana MmaTeMaTH4ecKoro aHajamnsa

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJIaHUs MIOCJIEI0BATCIILHOCTEH.
MOHOTOHHBIE TTOCIEIOBATEIILHOCTH.

ApudmeTrdeckas U reoMeTpuuecKkas nporpeccur. beckoHeuHo yOBbIBaroIas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH T'€OMETPHUUYECKOMN



nporpeccur. dopmyrna CI0XKHBIX HOPOLEHTOB. Mcmonb30BaHME MNpPOrpeccuu s
pelIeHus pealibHbIX 3a/1a4y MPUKIIAHOTO XapakTepa.

MHuoxxecTBa M JIOTUKA

MHoxecTBO, onepauuu HaJ MHOECTBAMM. Jnarpammsbl
Oiinepa—BeHHa. IIpuMeHeHHEe  TEOPETMKO-MHOKECTBEHHOIO — ammapara  Juis
ONMMCAHUsl PEAJIbHBIX MPOLECCOB M SBICHMM, MPU PEIICHUU 3a0a4 U3 APYTUX
y4eOHBIX ITPEIMETOB.

OHpeﬂeHCHI/IC, TeOpCMaA, CICACTBUC, JOKA3aATCIILCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA
HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.
CrteneHb ¢ palioOHaJIbHBIM MTOKa3aTeseM. CBONMCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JTOTApU(MBI.

YpaBHeHUs U HEPABEHCTBA
[IpeoGpazoBanre BHIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

IIpeoOpa3oBaHne BBIPAKCHHM, COJCPXKANIUX CTEIICHH C palMOHAIBLHBIM
ToKa3aTeseM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
[Toka3zaTenpHbIe YpAaBHEHHUS M HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA.



CucTembl IMHEWHBIX ypaBHEHUN. Pellenne npuknaaHpiX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucreMnl u COBOKYITHOCTH pallMOHAJIBbHBIX ypaBHeHI/If/'I 1 HCPABCHCTB.

IIpumeHeHne  ypaBHEHUM, CHUCTEM U HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajad W3 pa3JInyHbIX 00JIacTel HayKu M peasibHON
KU3HU.

DYyHKIUHN U TPaPUKHU

Oyukiusa. [lepuonuueckue @QyHkiuu. [IpoMexyTkH MOHOTOHHOCTH
¢ynkiuu. MakcumMymbl U1 MUHUMYMbl (QyHKiuu. HawmbGosbliee W HauMeHbIlee
3HaueHue (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckre GyHKIIMH, UX CBOMCTBA U TpaduKu.
[loka3arenbHas u norapupmMuydeckasi yHKIIUU, UX CBONCTBA U Tpaduku.

Hcnonb3oBanue rpadukoB QPyHKIMHI 71 pelIeHus] ypaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonb3oBanue rpagukoB (QyHKUUNA 71 MCCIEIOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT MPH PEUICHUW 3a7a4 U3 APYruX y4eOHBIX
MPEIMETOB U PEAIbHOW KU3HMU.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A
HenpepriBHbie GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpousBonnass ¢yHkuuu. ['‘eomeTpudeckuii. ©W  (QUIHYESCKUH  CMBICT
MIPOU3BOJHOM.

[IpousBomHble  dieMeHTapHBIX  (QyHKIUHA.  DOpMyIBl  HAXOXKICHHUS
MIPOU3BOTHON CyMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[Tpumenenne mMpon3BOIHON K MCCIEAOBAHHIO (DYHKITUN HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHne HanOobliero 1 HaMMEHBIIETO 3HaYeHUsT QYyHKITUU Ha
OTpE3Ke.

[IpuMeneHue mTPOU3BOJHOM ISl HAXOXKJCHHMS HAWIY4YlIEro pelIeHUs B
NPUKIAIHBIX 3ajadyax, [JIs ONpENeNIeHUs CKOPOCTH IMpoIlecca, 3aJlaHHOTrO
dbopmynoit uim rpagukom.



[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

Wurerpan, ero reomeTpuyeckuii u (U3MUYECKUU CMbICH. Beruncienue
uHTerpaia no popmyne Hetorona—Jlelionuna.

IIJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue y‘IC6HOI‘O npeameTa «MaremMaTuka» JOJIZKHO o0ecreunBaTh
JOCTUKCHHUC HA YPOBHC CPCIHCTO O6H.I€FO O6p330BaHI/ISI CICAYyromuX JJMYHOCTHBIX,
MCTAIIPCAMCTHBIX U ITPCIAMCETHBIX O6pa30BaTCJI]':>HBIX PE3YJIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUA IIPOTrPpaAMMBI y‘{€6HOFO npeameTa
«MaremaTuka» XAPAKTCPU3YIOTCA:

I'pakJ1TaHCKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YyYArOIIETocss KaK aKTUBHOTO
U OTBETCTBEHHOTO WJI€HAa POCCHICKOTO 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS DPA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IOpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIUSAMHA U Ha3HAYEHHUEM.

[IaTpuOTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUHUCKON IpaKJaHCKOW UACHTUYHOCTH, YBAXKEHHUS K
IPOLIJIOMY U HACTOSAIIEMY POCCHICKONW MAaTEMATHKH, LIECHHOCTHBIM OTHOILIEHUEM K
JNOCTHKEHUSIM POCCUUCKUX MAaTEeMaTUKOB U POCCUMCKON MATEMAaTUYECKOU LIKOJIBI,
K HCIOJB30BAHUIO ITHUX JOCTHKEHUW B JPYIHMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

HVXOBHO-HD&BCTB@HHOFO BOCIIUTAHMA .

OCO3HAaHUEM JTYXOBHBIX LEHHOCTEU POCCHIICKOTO Hapoa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro.

DCTETUUECKOE BOCOUTAHUE:




ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, pELICHUN, pacCyKIECHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTAaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DusnyecKkoe BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO yMEHUSI TPUMEHITH MaTeMAaTU4YECKUE 3HAHUSA B
HMHTEpecax 370poBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHN U

OTAbIXA, peryirsipHasn q)HBquCKaH aKTI/IBHOCTB); (bHSI/I‘{eCKOFO
COBCPIICHCTBOBAHMN, npu 3aHATHUAX Cl'IOpTI/IBHO-OBI[OpOBHTCJIBHOﬁ
ACATCIIBHOCTBIO.

TpynoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYNY, OCO3HAaHWEM IIEHHOCTU TPYJOIIO0US; UHTEPECOM K
pasnmuuHbiM  cepam  NPOodECCHOHATIBHOM  JICSITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTHUKONW M €€ TPHIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO ¥  CIOCOOHOCTBIO K MaTeMaTH4YeCcKoMY OOpa3oBaHHUIO H
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEH JKU3HMU, TOTOBHOCTHIO K aKTUBHOMY
YYACTHUIO B PELICHUU MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIIPABICHH OCTH.

DKOJIOTMYECKOE BOCITMTAHUE:

c(hOpMUPOBAHHOCTHIO HKOJOTHMUYECKON KYJIBTYphl, MOHUMAHUEM BIHSHUS
COIMAJIBHO-2KOHOMHMYECKHUX TMPOIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATLHOM
Cpelbl, OCO3HAHMEM TJOOAIBHOTO  XapakKTepa HSKOJOTHYECKUX  IpobiieM;
OpHEHTAllME Ha NPUMEHEHHE MATEMATMYECKUX 3HAHWU IS pELICHUs 3aaad
B 00JIACTH OKPYXKAlOIIeW cpesbl, IUIAHUPOBAHHMS TIOCTYIIKOB U OICHKH UX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI.

HeHHOCTI/I HAay4YHOI'O ITIO3HAHHA !

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAayKM W  OOIIECTBEHHOW  MPaKTUKH, MMOHUMAaHUEM
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3sBUTUS W 3HAYUMOCTH JUISI PA3BUTHUS LMBUJIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMAaTHKA M MaTEMATHYECKOM KYJIbTypPOM KakK CPEACTBOM IIO3HAHHUS MUPAa;
FOTOBHOCTBIO OCYLIECTBJISATH NPOEKTHYIO M MCCIEIOBATENBCKYH JEITEIbHOCTD
VH/IMBU1YaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yJibTaThl OCBOCHHUSI MPOrpamMMbl yd4eOHOro Mpeamera
«MaremaTtuka XapakTePU3YTCA OBJIAJICHUEM
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YHUBEPCATHHBIMU HO3HABAM ENbHBIMU OCUCNEUAMU, VHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU oeltcmeusimu, VHUBEPCATbHBIMU pecynsamueHbiMU
oelcmeusIMu.

1) Vnusepcanvuvie noznasamenvuuie oeticmausi, obecneuusaiom
Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECCO8 obyyaowuxca (oceoenue
Memooo8  NO3HAHUSA — OKpyJcaowe2o  Mupa,  NpuMeHeHue  JI02U4ecKux,
uUcce008amenbCKux onepayuti, ymeHui pabomams ¢ unHgopmayueti).

ba3oBble TOrMuecKue JCHUCTBUS:

BBISIBIAITH W XapaKTEPU30BaThb CYLIECTBEHHBbIE NPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOIICHUH MEXIy MNOHATUSAMU;  (HOPMYIUPOBATH
OTpeJIeNIeHHs] TIOHATUI; YCTaHABIMBATh CYLIECTBEHHbIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;
BOCIPUHHUMATbh, GOPMYIUPOBATH U IPEOOPA30OBBIBAThH CYXKJICHUS: YTBEPIUTEIbHBIC
U OTpHIIaTeNIbHbIE, €IMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHbIE;

BBISIBJIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W INPOTUBOpPEYHUS B
(dakTax, NaHHBIX, HAOJMIONEHUSIX M YTBEPXKACHUSX; MpeasiaraTh KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JejaTh BBIBOABI C MCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHHUM, YMO3AKIIOUEHUH 110 AHAJIOTUU;

IPOBOAUTH CaMOCTOSITENIBHO JIOKa3aTeIbCTBA MAaTEMaTUYECKUX YTBEP)KICHUM
(MpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpPATh CIIOCOO perieHus ydeOHOW 3aa4yu (CpaBHMBATh HECKOJbKO BapHaHTOB
peiieHusi, BbIOMpaTh HamboJiee MOAXOMANMH C Y4ETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBbIe Hcciie10BaTeILCKUE JIEHCTBUS

WCIIOJIb30BaTh BOMPOCHI KaK HMCCJEAOBATEIbCKUM HMHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIMHME  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIFHO CINIAHWPOBAHHBIA JKCIIEPUMEHT, WCCIIEIOBAHUE IIO0
YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOrO OOBEKTa, SBIICHHS, IPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Iy 00bEeKTaMU, SIBICHUSMH, MTPOIIECCAMH,
CaMOCTOATETLHO (POPMYNIHPOBATH OOOOIICHHWS ¥ BBIBOJALI IO pPE3yJIbTaTaMm
MPOBENEHHOTO  HAOIONIEHUs, WCCIENOBAaHUSA, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECCa, a TaKKe BBIIIBUTATH
MIPEATOIOKEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nadopmanmeii:




BBISIBIIAITH Je(DULIMTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOMPOC
U JUIA peuieHus 3aauu;

BbIOMpATh HMH(OPMALMIO W3 HMCTOYHUKOB pPAa3IUYHbIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BHUJOB H
dbopm npencTaBiIcHUs;

CTPYKTYpPUpPOBaTh HMH(OpPMALMIO, MPEACTABIATh €€ B pa3IMYHbIX (QopMax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHMBATh HAJEXKHOCTh MH(GOPMAIMHU MO CaMOCTOSITENIBHO C(HPOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) VnusepcanvHnole KOMMYyHUKamueHbvle Oeticmausl, obecneuusaiom
CcPOpMUPOBAHHOCIB COYUATLHBIX HABLIKOE 00YYAIOUJUXC.

Oo61ieHue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHUU C YCIOBHSIMU U
HEeJIsIMUA  OOIIEHUS;, SICHO, TOYHO, IPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOAY pEeUIeHUs 3aJlauu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJIe OOCYXJIEHMsS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelaeMo 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHNUs; COIMOCTABIISITh CBOM CYXACHUS C CYXKISCHUSIMHU APYTUX YYaCTHHKOB
nuasora, oOHapy)XHBaTh Pa3IMYMe W CXOJICTBO IO3HIIMN; B KOPPEKTHOU dopme
dbopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

PEACTaBIATh PE3yJbTaThl PEIICHUS 3a7adyd, SKCIEPUMEHTAa, WCCIIEeI0BaHMUS,
IIPOCKTA; CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIJICHHUS € Yy4€TOM 3ajad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaIHHUYECTBO:

NOHMMAaTh ¥ HCIIOJIb30BaTh TPEUMYINECTBA KOMAaHIHOW W WHIAMBHIYIbHOM
paboThl TpU penieHHH y4YeOHBIX 3aJady; MPUHUMATHh I1eJIb COBMECTHOMN
JESTENBHOCTH, TUTAHUPOBATH OPraHU3AIMI0 COBMECTHOM palOoThI, pacIrpeaensiTh
BUIBI PabOT, JOTOBApUBAThCA, OOCYXXIAaTh TIPOLIECC M PE3YyNbTaT pPabOTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMOBHIX ¢Gopmax paboTel (0OCyxaeHus, OOMEH MHEHUH,
«MO3TOBBI€ IITYpPMB» W WHBIE); BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHJbl; OIICHUBATh
KaueCcTBO CBOETO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMU B3aMMOICHCTBHS.

3) Vuusepcanvhuvle pecynsmugenble Oelicmaust, 00ecneuusarom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG IUYHOCU.

CaMoopra"nu3anus:




COCTAaBJIATh IUIaH, aITOPUTM PEILICHUS 3a/1a4H, BIOUPATh CIIOCOO PELIEHUs C
Y4E€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIB:

BJIAJI€Th HABBIKAMHU IO3HABATEJIbHOM pPEeQIEKCUU KaK OCO3HAHMSI COBEpIIAeMBbIX
JNEUCTBUN W MBICIUTENIbHBIX MPOLECCOB, UX PE3yJbTAaTOB; BIAJETh CIOCOOAMHU
CaMOMPOBEPKU, CAMOKOHTPOJIS MpOIIecca U pe3ysibTaTa pelIeHus MaTeMaTHYeCKOn
3a/auu;

OpelBUIETh TPYAHOCTHU, KOTOpPhIE MOTYT BO3HUKHYTh IPHU pEIICHUU 3a/1auH,
BHOCUThH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBUSAM, OOBSCHATH MPUUYUHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJIUTh OLIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoeHune y‘I€6HOFO KypcCa <<AJIP€6pa N HadaJla MaTCMAaTH4YCCKOI'O aHaJIn3a»
Ha YPOBHC CpPCIAHCTO 06I[IGPO 06pa3OBaHI/I}I JOJIDKHO o0ecrneynBaTh JOCTHXKCHHC
ClIcayromux nmMpeaMeETHbIX O6pa3OBaT€J'IBHI>IX PE3YyJIbTATOB:

10 KJIACC

Yucya 1 BBIYUCTICHUA

OnepupoBaTh TOHATUSMH: pAlMOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, POIICHTHI.

Boinonusate  apudmernyeckue  omnepaluMd € PAlMOHAIBHBIMM U
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

BoinonHATh npuOIMKEHHBIE BBIUMCICHUS, UCTIOIB3Ys MPaBUIa OKPYIJICHHUS,
JeNaTh NPUKUAJIKY U OLEHKY PE3YyJIbTaTa BBIUYNCICHUH.

OnepupoBaTh MNOHATHUSIMHU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas
dbopma 3amuMcu JEHUCTBUTENIBHOTO YHMCIA, KOPEHb HAaTypajJbHOW CTEIECHU,
10



HCIIOJIb30BaTh MOAXOAITYI0 (POPMY 3alTUCH ACHCTBUTEIBHBIX YMCEN JIJIsSI PEIICHUS
MPAKTUUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCHHYC ¥ TQHI€HC IPOU3BOJIBHOTO YIJIA;
MCII0JIb30BaTh 3alKUCh MPOU3BOJIBHOTO yria yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE

GyHKIUY.

YpaBHeHUsS ¥ HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BoeimoaHsaTh Hp606p830BaHI/IH TPUTOHOMCTPHUYCCKUX BBIpa)KeHI/Iﬁ n peuiaTb
TPUTOHOMCTPUYCCKUC YPABHCHU.

BoimonHaTh mpeoOpa3oBaHUs LENbIX, PAallMOHAIBHBIX W HPPALMOHATIBHBIX
BBIDA)KEHUM W pemaTh OCHOBHBIE  THUIIBI  LENBIX, palUUOHAIBHBIX H
UPPALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

HpI/IMGH}ITB YPaBHCHUA U HCPABCHCTBA AJISI PCHICHUSA MATCMATUYCCKUX 3aJ/1a4
" 3a1a4 U3 pa3JIMIHbIX oOnacreit HAayYKH U peanLHoﬁ KHN3HHU.

MOIIGJII/IpOBaTL pCaJIbHBIC CHUTydllUW Ha A3BIKC aJIF€6pI>I, COCTaBJIATH
BBIPAXXCHUA, YpPAaBHCHH:A, HCPABCHCTBA II0 YCJIOBHUIO 3aJa4d, HCCICAOBATDH
IMOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM allllaparTa aJIFG6pLI.

DOyHKUUM U TPaPUKHn

OnepupoBaTh MOHATHUSAMH: (DYHKIIHS, CIIOCOOBI 3amaHus (YHKIHH, 00J1acTh
OTpeNIeNICHUs] U MHOKECTBO 3HAaueHUW (QyHKUMH, Tpaduk (QyHKIUH, B3aHUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATUSMU: YETHOCTh M HEUETHOCTH QYHKIIUU, HYJIA (DYHKITUH,
IIPOMEKYTKHU 3HAKOOCTOSHCTBA.

Hcnonb3oBaTh rpaduiku GyHKINMA 715 PEIICHUS YPaBHEHHIA.

Crtpouth W 4HTaTh TpaQUKU TUHEHHOW (DYHKIMHU, KBAIPATHUYHON (PYHKITUH,
CTENEHHON (DYHKIUHU C 1I€JIBIM [TOKA3aTEIEM.

Ucnonp3oBate rpaduku GYyHKIUNA [ HWCCIETOBAHUS TMPOIECCOB U
3aBUCUMOCTEH MPU PEIICHUU 3ajJlad U3 APYTHX Y4eOHBIX MPEAMETOB M peaibHOU
KU3HU; BbIpaxkaTh (DOPMYyJIaMU 3aBUCUMOCTU MEX1Y BETUUMHAMH.

Hauana MmaTreMaTH4ecKoro aHajausa
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OnepupoBaTh MOHATUSAMH: TIOCIEAOBATENBHOCTh, apuUpMeTHUYecKas MU
reOMETpUYECKasi IPOrPECCHH.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YObIBaroUiasi reoMeTpUYEecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUYECKON TPOrPECCHH.

3ajaBaTh MOCJIEI0BAaTESIILHOCTH PpasiInuHbIMU CII0CO0aMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEN0BATEIBHOCTEN M MPOrpeccuid sl pelieHus
peanbHbIX 3aj]a4 MPUKIIATHOTO XapakTepa.

MHoxxecTBa M JIOTUKA
OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUK HAJL MHOKECTBAMMU.

Hcnonp30BaTh  TEOPETMKO-MHOKECTBEHHBIM  ammapar g ONHCaHUs
peaNbHBIX MPOLECCOB W SIBICHUN, MPH PEIICHWU 3a/ad U3 JIPYrux Yy4eOHBIX
IPEAMETOB.

OnepupoBaTh MOHATUSIMU: OnpeieNICHHE, Teopema, CJEACTBUE,
JI0KA3aTeJIbCTBO.

11 KVIACC
Yucia ¥ BLIYUCTIEHUS

OnepupoBaTh TNOHATUSMH: HATypaJdbHOE, LIEJIOE YHCIO; HCHOJIb30BATh
IIPU3HAKHU JEIMMOCTH LIEJIBIX YMCEJI, PA3JI0KEHUE YUCIIAa HA IIPOCTHIE MHOXKUTEIU
JUISL pELLICHUS 3a7a4.

OHepI/IpOBaTb IMOHATHCM: CTCIICHD C PallMOHAJIBHBIM IIOKA3aTCJICM.

OnepupoBaTh MOHATUSAMU: JOTapuPM YUCIa, JTECATUYHBICE M HATypajIbHBIC
norapuMsbl.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA  CTENEHM I NOpeoOpa3oBaHUSl  BbIPAKEHUIA;
ONEPUPOBATh MOHATHSMH: IOKA3AaTEJIBHOE YPAaBHEHHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

12



BoeinosiHAT  TpeoOpa3oBaHUsl  BBIPAKEHUH, COAEpXAIIMX JOorapuMsl;
ONEepUPOBATH MOHATUAMU: JOTapUPMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTe penienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEUHBIX YPAaBHEHUM U €€ pEIICHHUE;
HCIIOJIB30BATh CUCTEMY JIMHEUHBIX YPAaBHEHUH IS PELICHUS NIPAKTUYECKUX 3aay.

HaXOI[I/ITB peuicHusA HpOCTCfIIIIHX CUCTCM U COBOKYHHOCTeﬁ paiOHAJIBHBIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB.

MOI[GJII/IpOBaTB pCaJIbHbIC CHUTyallUWM Ha A3BIKC anre6pbl, COCTAaBJIATH
BBIPAXXCHUA, YpPABHCHHA, HCPABCHCTBA U CHUCTCMBI 110 YCJIIOBUKO 3aJayu,
HNCCJICAOBATH ITOCTPOCHHBIC MOJACIIN C UCITOJIb30BAHUCM allllapaTa am"e6pbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSAMU: IEpUOAUYECKass  (YHKLIUS,  TPOMEKYTKHU
MOHOTOHHOCTH  (YHKUHH, TOYKH OKCTpemyMa GyHKUMU, Haubonblliee U
HalMEHbIIee 3HaueHUs (QYHKIMH Ha MPOMEXKYTKE; HCIOIb30BaTh HX IS
ucclieJoBaHus QyHKIUY, 3aJaHHON rpapuKoM.

OnepupoBaTh MOHATUSAMH: T'paQUKKA MOKa3aTEIbHOW, JIOrapudMHUUECKOH U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJUHATHOM TUIOCKOCTU H
UCIIOJIb30BATh JIJIsl PEIICHUs] YPaBHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPIMHATHOM TUIOCKOCTH IpadUKu JTUHEHHBIX YPaBHCHUH U
UCIIOJIB30BATh UX JIJIs1 PEUICHUS CUCTEMBI JIMHEMHBIX YPABHEHHI.

Ucnonb3oBath rpaduku GYyHKIMHA [ HCCIEIOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX yUCOHBIX AUCIUILINH.

Hauana MmaTeMaTH4ecKoOro aHajamnsa

OnepupoBaTh MOHSATUSMH: HETPEpbIBHAS (HYHKINS; TPOU3BOIHAS (DYHKITHH;
MCITIOJIb30BaTh TEOMETPUICCKUN ¥ (PU3MUECKHUI CMBICI MPOU3BOIHON IS PEIICHUS
3a7a4.

HaxoauTh npou3BoaHbIE 37€MEHTAPHBIX (DYHKIUNA, BEIYUCISITH IPOU3BOIHBIC
CYMMBI, IPOU3BEJICHHS], YACTHOTO (YHKIIHIA.
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Hcnonb3oBaTh NPOU3BOAHYIO JUISl UCCIEA0BAHUS () YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAThl HCCIEI0BAHUS K IOCTPOCHUIO TpaUKOB.

Hcnons30BaTh MNPOMU3BOAHYIO MJI HAXOXIACHUA HAWIYYIICro pPCIICHUS B
IMPHUKIIaJHBIX, B TOM YHUCJIC COLUAIIbBHO-9KOHOMHWYCCKHX, 3a1adax.

OnepupoBaTh TNOHATUSAMHU: TMEpBOOOpa3Hasi M  HUHTErpaj; IMOHUMATh
reoOMeTpUYECKU U (PU3UUECKUN CMBICI HHTErpaa.

HaxomuTe mepBooOpa3HbIC AJIEMEHTAPHBIX (YHKIWA, BBIYHCIATH WHTETPA
no ¢popmyne Herorona—JIeitoHuna.

Pemats NpUKIIaIHBbIC 3a1a4, B TOM YHCJIC COIHAJIBHO-3KOHOMHUYCCKOTO U
(I)I/I?)I/I‘I€CKOI‘O XapakKTepa, CpeaACTBAaMU MATCMATUYICCKOI'O aHAJIN3a.
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TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pasneinoB U TeEM IpOrpamMMbl KousmuecTBo yacos OnexTpoHHbIe (IU(POBbHIE)
/1 Beero| KonTposbHbie 00pa3zoBaTeNbHBIEC PECYPCHI
paboTsl
1 MHOKecTBa pallHOHAJIBHBIX U JEHCTBUTEIBHBIX Yncell. PanoHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
‘2 H(DyHKIII/II/I u rpaduku. CTereHb ¢ IeTbIM MoKa3aTeaeM || 6 H BBC/IUTE 3HAYCHUC Hhttps:/l math-ege.sdamgia.ru/?redir=1
3 Apudmernueckuit KOpeHb n—oi cTenenu. MppanuoHansHble ypaBHEHUS U 18 1
HEepaBEeHCTBA
‘4 H(DopMynH TpuroHomeTpuu. T pUrOHOMETpHUYECKHIE YPaBHEHUS || 22 H 1 Hhttps:// math-ege.sdamgia.ru/?redir=1
‘5 HHOCJ‘IGHOB&T@J‘IBHOCTI/I Y TIPOTPECCUU || 5 H BBEJIUTE 3HAYEHUE H
6 [ToBTOpEHue, 0000IIEHNE, CHCTEMATH3AIHS 3SHAHUIA 3 1 https://fipi.ru/ege/demoversii-specifikacii-
kodifikatory
IOBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 | 4 I
11 KJIACC
Ne HanmeHoBaHue pa3/iesioB v TEM [IPOTrPaMMBI | KonuyecTBo yacos | DnekTpoHHbIE (LU(POBBIE) 00pPa30BaTEIBLHBIC PECYPCHI
n/n Bcero|| KonTposbHbie
paboThI
1  ||[Crenens ¢ panoHaIbLHBIM IOKa3aTenaeM. [lokazarenpHas 12 1 https://fipi.ru/ege/demoversii-specifikacii-kodifikatory
¢bynkuus. [TokasarenbHble ypaBHEHHS ¥ HEPABEHCTBA
2 |VTorapudmuueckas dpynkius. JlorapudmMudeckre ypaBHCHUS U 12 |BBemute 3nauenue|https://math-ege.sdamgia.ru/?redir=1
HepaBeHCTBa
3  ||TpuroHomerpuyeckne QyHKIUU U UX TPADUKH. 9 1 https://4ege.ru/matematika/65779-demoversii-ege-
TpuronomeTpuyeckre HepaBeHCTBA 2023-po-matematike.html
‘4 HHpOI/BBOL{Ha}I. [TpumeHeHne Mpou3BOIHOMN || 24 || 1 Hhttps://math-ege.sdamgia.ru/?redir:1
‘5 HI/IHTeraJ'I U €ro NPUMEHCHHS || 9 ”BBeI[I/ITe 3Haqu1/Ie“
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Ne HanmenoBanue pasnesnoB U TeEM IpOrpamMMbl | KosmmuecTBo yacos ‘ OnexTpoHHbIe (1IM(pOBbIE) 00pa30BaTEIbHBIE PECYPCHI
n/n Beero|| KourposbHbie
paboTsl
6 |[Cucremsr ypapnenmii | 12 | 1 |Ihttps://math-ege.sdamgia.ru/?redir=1
‘7 HHaTypaﬂLHHe M IICJIBIC YHCiia ” 6 ”BBGI[I/ITG 3HaquI/IeH
8 |[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIHMS 3SHAHUI 18 2 https://4ege.ru/matematika/65779-demoversii-ege-
2023-po-matematike.html
OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 102 6
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