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IHosicuuTenbLHAA 3aIHCKA

Pabouas nporpamma 35eKTUBHOTO Kypca «[IpakTHuKyM MO peuieHHo 3a1a4 pa3Horo ypoBHS
CJI0)KHOCTH» COCTaBJIEHA HAa OCHOBE CIEAYIOIUX JOKYMEHTOB!

- ®enepanbubiit 3akoH OT 29.12.2012 Ne 273-D3 «O06 obpazoannu B Poccuiickoit denepanum» ¢
W3MEHEHUSMHU U JTOTIOJTHEHUSMHU, B ICUCTBYIOIIEH PEAAKIINH,

- Ilpuka3 Munucrepcra npocsenienust Poccun ot 12.08.2022 Ne 732 «O BHeceHUU U3MEHEHUH B
denepanbHBIE TOCYIAPCTBEHHBIM 00pa30BaTENbHBIN CTAaHAAPT CPEAHET0 OOIIero oOpa3oBaHUs,
YTBEp)KICHHBIN MpHuKazoM MuHucTepcTBa oOpa3oBanus W Hayku Poccuiickoit @enepauuu ot 17
Mas 2012 1. Ne 413».

- Ilpuka3 MunucrepcrBa mnpocseuieHust Poccuiickoit ®enepanuun ot 18.05.2023 Ne 371
"O06 yTBepkIeHUH deaeparbHOl 00pa30oBaTeILHOM MIPOrPAMMEI CPEIHETO 00IIero oOpa3oBaHU

- [Iucemo MunucrepcTBa o6pa3oBanus u Hayku PD ot 28 okts6ps 2015 1. Ne 08-1786 “O pabounx
IporpaMMax y4eOHbIX IPEIMETOB U AIEKTUBHBIX KypCOB”, *

[TocranoBienue [7maBHOrO rocyaapcTBEHHOTO0 CaHUTapHOro Bpada Poccuiickoir depepanuu ot
28.09.2020 Ne 28 «O06 ytBepxkaenun CanlluH 2.4.3648-20 "CaHuTapHO-3MUIEMHOIOTHYECKHIE
TpeOOBaHUSI K OPraHM3AlMSIM BOCHUTAHHS W OOy4YEHUS, OTAbIXa W O3JO0POBICHUS JEeTeH W
MoJIoAeKH",

- Yuebusii mian OOII COO,

- YueOHas nporpamma (aBropckas): COopHuk padoumx mporpamm 10-11 xmaccel. ['eometpus.
CocraButens bypmucrposa T. A. M.: «IIpocsenienue», 2015 (CranaapTsl BTOPOro MOKOJICHHS)

- YyeGHast nporpamma (aBropckas): CoopHuk pabouux mnporpamm 10-11 kmaccel. ba3oBelii u
yriryOneHHbIH ypoBHH. MaTeMaTHka: anreOpa M Hadaja MaTeMaTHYeckoro aHanu3a. CocTaBUTENb
Bbypmuctposa T. A. M.: «IIpocsemenue», 2015 (CtanaapTsl BTOpOro NOKOJIEHU)

- yueOHBbIE TPOrpaMMBbl YIiIyOJieHHOTO ypoBHs aBTopoB AnnmoBa u JI.C AtanacsHa.

Omna npenHa3zHayeHa /s NOBBILIEHUS AP(EKTUBHOCTH NOAr0oTOBKU ydamuxcs 10 - 11 kmaccos
K HTOTOBOW aTTecTallul 1O MaTeMaTHKe 3a Kypc CpemHero oOmiero oOpa3oBaHus U
MpelycCMaTpuBaeT UX MOJArOTOBKY K JajibHEHIIeMy MareMaTuieckoMy obpa3zoBanuto. CoaepxaHue
MIPOrpaMMbl COOTHECEHO ¢ paboueil MporpaMMoil Mo MaTeMaTHKe.

JlanHass mporpaMma MpejAcTaBisgeT YriyOJeHHOE HW3YyYeHHE TEOpPEeTHYECKOro Mmarepuasia
YKpYIIHEHHbIMU OJIOKaMH B pamkax npeamera «Maremaruka» B 10 -11 kmaccax mo Teme
"IIpakTHKyM IO pEeIIeHHIO 3a/1a4 [0 MATEMaTHKE.

B xone u3ydeHus Kypca UCHOJIb3YIOTCS MPUEMBbl TApHOU, TPYNIIOBOI pabOTHI JJIsi OCYILECTBICHHS
AJIEMEHTOB CAMOOIIEHKH, B3aUMOOLIEHKH, YMEHHE paboTaTh C MaTeMaTH4eCKOW JHUTEepaTypoud u
BBIJIETISIT TJIABHOE.

easb Kypca: COBEpIICHCTBOBAaHHE MATEMAaTHYECKOW KYIBTYphl M TBOPYECKHUX CIIOCOOHOCTEH
o0yJaromuxcs, pa3BUTHE MaTEeMaTUYeCKHX CHocoOHOcTell 0Oydarommxcsi M COXpaHEHHE
TPaAMLIMOHHO BBICOKOTO YPOBHS POCCHHCKOTO MaTeMaTHYECKOT0 0Opa30BaHMS.



W3ydeHue 3Toro Kypca rmo3BoJisieT pelnuTh CIeayIOIre 3aAaun:

1. ®opmupoBaHue y ydaluxcs LEIOCTHOTO IPEICTABICHUA O TEME, €€ 3HAUCHUs B pasJele

MaTeMaTuKH, CBA3U C JPpYIrUMHU TCMAaAMHU.

DopMHUpoBaHUE IOUCKOBO-HCCIIEN0BATEIBCKOTO METO1A.

3. ®opmupoBaHHE AHAIUTUYECKOTO MBIIIJICHHUS, Pa3BUTHUE IMAMATH, KPYro3opa, yMEHHE

IIPE0/10JIeBaTh TPYAHOCTH IIPU PELIEHNH 00Jiee CIOKHBIX 3ajau.

OcymecTienne paboTsl C JOMOJTHUTEIBHON INTEPaTypoOil.

AKIIEHTUPOBAaTh BHUMaHME Y4YalMXCsl Ha €MHBIX TPeOOBaHMSX K MpaBuiaM o(opMiIeHUs

Pa3iiIniuHbIX BUI0B SaHaHHfI, BKJIFOYAE€MBbIX B HMTOI'OBYIO aTTCCTAlMIO 3a KYpC MMOJTHOM

00111€00pa30BaTEIbHON CpEeJHEN HIKOIIBI;

6. Pacmmputh MaremMaTHdyecKHe TMPEICTABICHUS Yy4yalluXcs [0 ONPEAeIEHHBIM TeMam,
BKJIIOYEHHBIM B IPOrPaMMbl BCTYHNHUTEIbHBIX HK3aMEHOB B JIpyrMe€ THIbI Y4eOHBIX
3aBEJCHUMN.

N

ok~

OnHOI W3 OCHOBHBIX 3aJad W3y4YeHHs anreOpbl SIBISETCS Pa3BUTHE AITOPUTMHUYECKOTO
MBIIUICHHS, HEOOXOAMMOIO, B YACTHOCTH, JJsi OCBOCHHA Kypca HHGOPMATUKU; OBJAJCHUE
HaBBIKAMHU JETYKTHBHBIX paccykaeHuid. lIpeoOpasoBaHre CHMBOIMYECKHX (OPM BHOCHT CBOH
crenu(pUIecKuii BKJIa B pa3BUTUE BOOOPAKEHHsI, CIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPYECTBY.

Jpyroii BakHOM 3agauedl u3yueHUs aiureOpbl SBISETCS MONY4YeHHE OOydarolUMUCs
KOHKPETHBIX 3HaHMA O (DYHKIHMAX KaKk BaKHEHIed MareMaTH4eCKOW MOJEeNH Ui OMHCAHUA U
HCCIEA0BaHUSA pa3zHoO00pa3HBIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
AKCIIOHEHIIMATBHBIX, MEPUOJUYECKUX U 1p.), I (GOPMHUPOBAHUS Yy YYallUXCs MPEACTaBICHUI O
pPOJIM MATEMATUKHU B PA3BUTHH [IUBUIN3AIMHA U KYJIbTYPHI.

W3ydeHue anreOpbl 1 HaYaJl aHAIKM3a B CTapIIeH IIKOJIEe OCYIIECTBIIACTCS HA ABYX YPOBHSIX -
06a30BoM u TpOoPUIHLHOM (YyrayOa€HHOM), KaXKIbIi M3 KOTOPHIX HMEET CBOKO CHEeHUu(UKYy B
3aBHCUMOCTH OT 00pa30BaTeNbHbBIX NOTPEOHOCTEH 00yUarOIIUXCS.

Otnnuns Kypca «AnreOpsl M Havall aHajdu3a» Ha 0a30BOM YpPOBHE OT TOTO K€ Kypca Ha
npoUIFHOM YpPOBHE 3aKJIIOYAIOTCS B TOM, YTO OAMH M TOT K€ MaTeMaTHMYeCKUW Marepuan B
MIEPBOM Ciy4yae CIYXUT TJIAaBHBIM 0O0pa3oM CpEJICTBOM pa3BUTHUSI JIMYHOCTH OOyYarommxcs,
MOBBILIEHUS UX OOLIEKYIBbTYpHOTO YpOBHs. Bo BTOpoM ciydae BO I1aBy yria CTaBUTCS pa3BUTHE
MaTeMaTHYeCKUX CIOCOOHOCTEH OOy4arolUXCsi U COXPAHEHUE TPAAUIMOHHO BBICOKOTO YPOBHS
POCCHUHCKOTO MaTeMaTH4YeCKOro oO0pa3oBaHHUA. OTH OTIMYUS TMPOSBIATHCS B y4eOHOM
NEATEIBbHOCTH: 3TO, HAIpPUMEpP, pa3JIMYHBIM YPOBEHb H3JIOKEHHMS MaTepHalla U HEKOTOpOe
paciidpeHre CcoJep)KaHus Kypca B Kiaccax € YrIyOJIeHHBIM HM3y4yeHUEM, pa3nyHas TIyOuHa
M3y4YEHUs KIIOYEBBIX IOHATHM, KAa4eCTBEHHBIE pA3IM4YMs B 3aJadyHoOM Marepuaine. [loatomy
oOyuaroluecsi, UMEIOIINE SPKO BBIPAKEHHYIO CKIIOHHOCTh K 3aHATHUSM HAayKOH, M B YaCTHOCTH K
MaTeMaTHUKe, MOTYT TIOJYYUTh BO3MOXKHOCTH Pa3BUTHSI CBOMX CIOCOOHOCTEH. JIjis 3TOM Kareropun
oOyyaromuxcs OyayT IPesIOKHBI TEMBI CAMOCTOSITENIBHBIX HCCIeI0BaTeNbCKUX paboT. HekoTopsie
U3 HUX TPEeAyCMOTPEHBI B IpOorpamMMe JUIsl YIIIyOJI€HHOTO YPOBHS.

l'eoMeTpusi— OIWH U3 BaXHEHIIUX KOMIIOHEHTOB MAaTeMaTH4YeCKOoro oOpa3oBaHUs,
HeoOxouMmast JUIsl MPUOOpETEeHUsI KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBbIX
yMeHU, (HOpMHpOBaHUS S3bIKA OMHCAHHMS OOBEKTOB OKPYKAIOMIErO0 MHpa, IS Pa3BUTHUS
MIPOCTPAHCTBEHHOTO BOOOPa)XEHUS M MHTYWULIMU, MaTEMaTHUYECKON KYJIbTYPBI, ISl S3CTETHYECKOTO
BOCIIUTaHUs y4damuxcs. M3yueHrne reoMeTpuu BHOCUT BKJIAJl B PA3BUTHE JIOTHYECKOTO MBILIUICHHUS,
B (hopMHpOBaHHE MOHATHS 10Ka3aTeIbCTBA.

Takum 00pa3oMm, B XOJ€ OCBOCHHUS COAEP)KAaHUS Kypca ydalluecs MOJy4aroT BO3MOKHOCTh
pa3BUTh IPOCTPAHCTBEHHBIE NPEJCTABICHUS U M300pa3UTeNIbHbIE YMEHMsS, OCBOUTH OCHOBHbBIE
(haKThl U METOIBI CTEPEOMETPHH, U3YYUTh CBOMCTB MPOCTPAHCTBEHHBIX TN, HAYYUTHCS MPUMEHSITH
MTOJIyYEHHBIE 3HAHUS JUISl pELICHUs TPAaKTUYECKHX 3a/1a4.



[Tporpamma paccuntana Ha 68 4acoB JuIsl H3YYEHHUS HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus,

34 gyaca B 10 kiacce, 34 yaca B 11 kiacce.

HJIaHpreMl)Ie PeE3yJIbTATbl OCBOCHUSA yqeﬁﬂoro Kypca

[Mporpamma oOecrieunBaeT OTPAXKECHUE CICAYIOUIMX pE3yJIbTaTOB OCBOCHHS Y4eOHOTrO

npeameTa:
JUIHOCTHBIC:

c(hOpMUPOBAHHOCTh  IICJIOCTHOTO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOI'O Ha JUAJIOre KyJIbTyp, a
TaKKe pa3IHYHbIX (OpM OOIINECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOEro MecTa B
MOJIMKYJIbTYPHOM MHPE;

c()OPMUPOBAHHOCTh OCHOB CaMOPa3BUTHS W CAMOBOCIUTAHHWS B COOTBETCTBHH C
00IIeYeIIOBEUECKUMHU TICHHOCTSIMU M HJIeajaMU TPaXKJIaHCKOTO OOIIECTBA; TOTOBHOCTh M
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKON M OTBETCTBEHHOM JIEATEITLHOCTH;
TOJIEPAHTHOE CO3HAHUE U MOBEACHUE B MOJUKYIHTYPHOM MUPE, TOTOBHOCTH M CLIOCOOHOCTh
BECTH JINAJIOT C IPYTHMH JIFOJbMH, JTOCTHTaTh B HEM B3aMMOIIOHUMAHWS, HAXOUTh OOIINe
e U COTPYTHUYATD IS UX TOCTHXKEHUS;

HaBBIKH COTPYJHUYECTBA CO CBEPCTHHUKAMH, JETbMH MJIIAJIIETO BO3pacTa, B3pPOCIBIMH B
o0pa3oBaTenbHOl, OOMIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIIEeI0BATENbCKOM, MPOCKTHOW H
JIPYTHX BUIAX ACSITEILHOCTH;

HPABCTBEHHOE CO3HAHME U MIOBE/IEHNE HA OCHOBE YCBOCHHUS 00IIEUETIOBEUECKHUX [IEHHOCTE;
TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHWIO, B TOM 4HCIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICITHOU MTPO(hecCHOHATLHON U OOMIECTBEHHON ACSITETLHOCTH;

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYas ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECCTBEHHBIX OTHOIICHHIA,

OCO3HaHHBII BBIOOp Oymymiedl mpodeccun U BO3MOXKHOCTEW peaau3alid COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB; OTHOIICHHE K MPO(PECCHOHAIBHON JEITeTbHOCTH KaK BO3MOXKHOCTH
y4acTusi B PEUICHUH JHYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npooiieM.

MeTanpeaMeTHbIe!

YMEHUE CaMOCTOSATEIBbHO OMNPEAeNATh IENH JACITEIbHOCTH W COCTaBIATH IUIaHBI
NESTEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIHPOBATH M KOPPEKTUPOBATH
JIeSATeTLHOCTh; MCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHMS TOCTaBICHHBIX
HeNnel ¥ pearn3alud MIAHOB JesTebHOCTH; BEIOUPATh YCIEUIHbIe CTPATETUH B PA3THYHBIX
CUTYAITUSX;

YMEHHE TPOAYKTHMBHO OOIMIATbCS U B3aUMOJICHCTBOBaTH B TMPOIECCE COBMECTHOU
JESATCIIbHOCTH, YYHUTHIBATh TIO3WIIMH JIPYTHX YYACTHUKOB JCSATCIBHOCTH, 3((HEKTHBHO
pa3pemniaTb KOHQIUKTHI;

BJIaJICHHE HaBBIKAMHM I[103HABATEIbHOM, Y4eOHO-MCCIEIOBATENbCKOW U MPOEKTHOU
NEeSTENIbHOCTH, HaBBIKAMH pa3pelieHusl MpoOsieM; CIOCOOHOCT H  TOTOBHOCTh K
CaMOCTOSITCILHOMY TIOMCKY METOJIOB pEIICHUS TPAKTHYCCKUX 3ajad, NPUMEHEHHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIBHON WH(MOPMAIMOHHO-TIO3HABATETHHOM
NEeSTENIbHOCTH, BKIIOYas yMEHHE OpPUEHTHPOBATHCS B  PA3IMYHBIX  HCTOYHHUKAX
nHGOpPMAIINU, KPUTHUSCKH OICHUBATh M MHTEPIIPETUPOBATH HHPOPMAITHIO, TIOTyJaeMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

YMEHHE HCITOJIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHN
(manee- KT) B penieHnr KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIIMOHHBIX 3a7a4 C
coOmoneHneM  TpeOOBaHWW  DPrOHOMHUKHM, TEXHUKM  O€30MAaCHOCTH,  THTHCHBI,
pecypcocOepexeHusl, TMPaBOHBIX M  JTUYECKUX HOPM, HOpPM HH(OpPMAIIMOHHOU



0e30IMacHOCTH;

YMEHHE CaMOCTOSITEILHO OLIEHHWBATh M MPHHUMATh PEIICHHS, ONMPEACISIOIMNE CTPATETHIO
IHOBECACHUA, C y‘-IéTOM I‘pa)KI[aHCKI/IX nu HpaBCTBeHHBIX L[eHHOCTeﬁ;

BJIaJICHHE SI3BIKOBBIMU CPEJICTBAMH - YMEHHE SICHO, JIOTMYHO U TOYHO HM3JIaraTh CBOK TOUYKY
3p€HI/IS'I, HCIIOJIB30BATh AICKBATHBIC SAI3BIKOBBIC CpeI[CTBa;

BJIaJICHHE HaBBIKAMH IMO3HABATEILHON pedIeKCHH KaK OCO3HAHUSA COBEPIIACMBIX ACHCTBUI
U MBICIIUTCIIBHBIX HpOL[eCCOB, nx peSy.TILTaTOB nu OCHOBaHI/II;'I, FpaHI/IH CBOCT0O 3HAHUS U
HE3HAHHMS, HOBBIX MIO3HABATEIbHBIX 33/1a4 U CPEJICTB MX JTOCTHKCHUS.

NpeaAMETHBIC:

c(OpMUPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTHKE KaK 4acTH MHUPOBOM KYJIBTYpbl U O
MecTe MaTeMaTHKH B COBPEMEHHOH NMBWIM3AallMM, O CIOCO0Aax ONUCAaHWsA Ha
MaTEeMaTUYECKOM SI3bIKE SIBJICHUI pealbHOTO MHPA;

c(OPMHPOBAHHOCTh MPEJICTABICHUH O MAaTEeMaTHYECKUX MOMATHAX KaK O BaKHEHIINX
MaTeMaTHUYECKUX MOJEISAX, MO3BOJISIONIMX ONHMCHIBATh M HM3ydaTh pa3HbIE IMPOILECCH U
SBJICHUS; MOHUMAaHHME BO3MOXHOCTHM aKCHMOMAaTHYECKOIO ITOCTPOECHUS MAaTeMaTHYECKHX
TEOpHI;

BJIQJICHUE METOJaMH JI0Ka3aTeIbCTB M AJTOPUTMOB pELIEHUS; YMEHHUE HUX IPUMEHSTH,
MIPOBOAMTD JOKA3aTENbHBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;

BJIQJICHUE CTAaHIApTHBIMM NpUEMaMU pElICHUs] pPALHUOHAIbHBIX HHUPPALMOHAIbHBIX,
MOKA3aTeNbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHI U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHCIE A IOMCKA IyTU
pellIeHus U WLTIOCTPALUU PELICHUS] YpaBHEHHUM U HEPABEHCTB;

c(OpMUPOBAHHOCTh NPEJCTABICHUH 00 OCHOBHBIX TIIOHATUAX, MJIEAX M MeToAax
MaTeMaTHYeCKOT0 aHalln3a;

BJIQJICHHE OCHOBHBIMU HNOHSTUSAMHM O IIJIOCKMX U INPOCTPAHCTBEHHBIXTEOMETPHUUECKHUX
durypax, HUX OCHOBHBIX CBOWMCTBaxX; C(HOPMHPOBAHHOCTH YMEHHUS paclo3HaBaTh Ha
yeprexax, MOJENSIX U B peaIbHOM MUPE reOMETpHUUECKHe (PUTypBI; IPUMEHEHHE N3YUEHHBIX
CBOWCTB reoMeTpHUecKuX GUryp u GopmyI JUlsl perieHus: TeOMeTPHUECKUX 3a/1ad 1 3a/1a4 C
MPAKTUYECKUM COJIEP)KAHUEM;

c(OpMHPOBAHHOCTb MPEJICTABICHUN O Mpoleccax U SABICHUSX, UMEIOLIUMX BEPOSATHOCTHBIN
XapakTep, 0 CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpE, 00 OCHOBHBIX MOHSATHUSIX
DJIEMEHTAapHONH TEOpUU BEPOSATHOCTEW; YMEHMI HaXOAWTh W OLEHMBATh BEPOSATHOCTU
HACTYIUIEHMSI COOBITUH B MPOCTEHIINX MPAKTUYECKUX CHUTyallUsiX M  OCHOBHBIE
XapaKTEPUCTUKH CIy4YalHbIX BEINYHH;

BJIa/ICHUE HaBBIKAMU MCIIOJb30BAaHUS T'OTOBBIX KOMITBIOTEPHBIX MPOrpaMM IMpHU pEIICHUU
3az1ay;

c(OpMUPOBAHHOCTh IPEJICTABICHUH O HEOOXOAUMOCTH J0Ka3aTeNbCTB NP 00OCHOBAHUU
MaTEMAaTUYECKUX YTBEP)KIEHUH M pOJM AKCUOMATUKH B IIPOBENECHUU JAETyKTHUBHBIX
paccyXJIeHNN;

c(OpMHPOBAHHOCTh MOHATHIHOIO ammapaTa Mo OCHOBHBIM pasfieslaM Kypca MaTeMaTHKH;
3HaHUW OCHOBHBIX TeopeM, (opMyl M yMeHHs' UX MPUMEHSTh, yYMEHHS J0Ka3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PEIICHNUs 3a/1ay;

c(OpMUPOBAHHOCTh ~ YMEHUH  MOJEIHUPOBAaTh  peallbHble  CUTYyalluHd, HCCIEA0BATh
IIOCTPOEHHBIE MOJENIN, HUHTEPIIPETUPOBATH MTOJIYYEHHBIN PE3YJIbTaT;

c(OpMUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX MOHATHUSAX MAaT€MaTHYECKOro aHajau3a u
UX CBOWCTBaX, BJIAJCHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (DYHKIMI, UCIIONb30BaHNE
MOJTyYEHHBIX 3HAHUH /171 ONMCAHUS M aHaJIN3a peajbHbIX 3aBUCUMOCTEN;

BJIQJICHUE YMEHMSIMM COCTAaBJICHHUS BEPOSITHOCTHBIX MOJIENEH 10 YCIOBHMIO 3aJaud U
BBIUMCJIEHHS] BEPOSATHOCTH HACTYIUIEHHsI COOBITHI, B TOM YHCIIe C IPUMEHEHHEM (opMyl
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUHM BEPOATHOCTEH; MCCIIEAOBAHUS CITydaifHBIX
BEJIMYMH 0 UX PaCHpPEEIICHUIO.



Conep:xanue Kypca
10 kaacc

Tema 1. IIpeoOpa3zoBanue ajredGpanvecKux BbIpakeHU
Anrebpanueckoe  BblpaxkeHue.  ToxnectBo.  TokaecTBeHHble — IpeoOpa3oBaHUs
anreOpanyecKux BeIpakeHUH. PazinmuHble criocoObl TOXIECTBEHHBIX MPEOOPA30BaAHUMA.

Tema 2. MeTroabl penieHns aJire0panvecKuX ypaBHeHUH M HEPABEHCTB
VYpaBaenue. PaBHOcHiIbHBIE ypaBHEHHs. CBOHCTBa PaBHOCWIBHBIX ypaBHEHUU. [Ipuembl
peLICHUs ypaBHEHUH. YpaBHEHUs, coaeprKamue MoAyib. IIpueMbl U MeToAbl peuieHUs
YPaBHEHUI U HEPABEHCTB, COJECPKAIIMX MOIYJIb.
Pemenne ypaBHeHUI U HEPABEHCTB, COJEPKAILMX MOAYJIb U UPPALUOHAIBHOCTD.

Tema 3. ®ynkuuu u rpapukn
Oyukiun. CiocoOsl 3aaanus pyakuu. CoiictBa pynkuuu. ['paduk GyHKINN.
Jluneitnas Gynknus, e€ cBoicTBa, rpaduk (00o0IICHMHE).
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpapuKH.
Jpo6Ho-paninoHanbHble PYHKIIMU, UX CBONCTBA U rpaduKu.

Tema 4. MHOroO41eHbI
[evictBusa Hag MHOrowieHaMu. KopHu MHOro4sieHa.
Pa3nosxeHne MHOroueHa Ha MHOXKHUTEIIN.
YerHocTh MHOTOWIEHA. ParinoHansHbIe 1poOH.
[IpencraBieHne palMoOHANbHBIX ApO0ei B BUAE CyMMBI 2JIEMEHTAPHBIX.
Anroputm EBknupa.
Teopema besy. [Ipumenenue teopemsl be3y i pemieHus ypaBHEHUH BBICIIMX CTEIIEHEH.
PaznoxxeHne Ha MHOXUTEIN METOJOM HEONpPEAETEHHBIX KO3(PPHUIIEHTOB.
Mertobl penieHust ypaBHEHHH ¢ 1eTbIMU KO3 UIIMEeHTaMHU.

Tema S. MuoxkecrBa. YnciioBble HepaBeHCTBA
MmuoxecTBa u ycnoBus. Kpyru Diinepa.
MHokecTBa TOUEK IIIOCKOCTH, KOTOPBIE 33al0TCsl YPABHEHUSIMU M HEPAaBEHCTBAMHU.
UucnoBele HepaBEeHCTBAa, CBOWMCTBA YHUCIOBBIX HepaBeHCTB. HepaBeHcTBa, conepikaiue
MOJyJb, METOJbl pemieHus. HepaBeHcTBa, copaepikaiiye napaMeTp, METOAbl pEIIeHUs.
Pemienne HepaBeHCTB METOI0M HHTEPBAJIOB.
ToxnecTsa.

Tema 6. MeToabl perieHHs] TPUTOHOMETPHYECKUX YPABHEHHI N HEPABEHCTB
®opmynsl TpuroHomeTpud. lIpocreiimme TpPUroHOMETPpUYECKNE YPABHEHHSI U HEPABEHCTBA.
Mertozpl UX pELICHHUS.
[leppon ~ TPUTOHOMETPUYECKOTO  YpPAaBHEHUS. OObenMHEHNE  CepuUid  PEIIeHUs
TPUTOHOMETPUYECKOTO YPAaBHEHMs, palliOHaIbHAs 3allIUCh OTBETA.
ApK-(QYHKIIUY B HECTaHJAPTHBIX TPUTOHOMETPUYECKUX YPABHEHHUSX.
Tpuronomerpudeckue ypaBHeHus B 3anadax EI'D. [IpeoOpa3oBaHue TpUTOHOMETPUUYECKUX
BBIPAKCHMUIA.
Tpuronomerpuyeckue HepaBeHCTBa. [I[puMeHeHne CBOMCTB TPUTOHOMETPHUECKUX (YHKIUH
IIPU PELICHNN YPAaBHEHUN U HEPABEHCTB.
TpuroHomeTpus B KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepuanax EI'D.

Tema 7. TexkcToBble 3a1a4n. OCHOBHBbIE THIIBI TEKCTOBBIX 3a/1a4. MeTOAbI pelIeHus



[Tpuembl penieHus TEKCTOBBIX 3aJad Ha «paboTy», «IABMKEHUE», «IIPOLEHTHI», «CMECH,
«KOHIIEHTPAIIHIOY», «IIPOTIOPIUOHATIBHOE JIeTICHNE». 3a/1auil B KOHTPOJIbHO-N3MEPUTETBHBIX
Mmatepuanax EI'D.

Tema 8. IIponzBoanas. [IpumeHeHne Npou3BOAHOM
[TpuMeHeHHe NMPOU3BOAHOM A HCCIIEAOBAaHUS CBOWCTB (DYHKIMM, ITOCTPOEHHE Tpaduka

GyHKIHIH.
HawnGonbuiee u HauMeHblee 3HaUCHUsT QYHKLMH, pELICHUE 3aa4.

[IpuMeHeHre METONOB JJIEMEHTAPHOM MAaTeMAaTHKU M IPOU3BOJHOM K HCCIIEIOBAHUIO
CBOWCTB (DyHKLIMU U ITOCTPOCHUIO €€ Tpaduka.
Pewenne 3a1a4 ¢ npuMEHEHUEM ITPOU3BOJHON, YPABHEHUN U HEPABEHCTB.

Tema 9. KBagpaTHblii Tpexu/ieH ¢ mapaMeTpom
Pemenne MaTemaTM4eCKHX 3a7a4 HA KBaJPATHBIM TPEXWIEH C IIapaMeTPOM.

11 kiaace

Tema 1. MeToab! pelieHUsi ypABHEHUI U HEPABEHCTB
YpaBHeHus1, conepkauie Moayib. [I[puemsl penieHus ypaBHEHUN ¢ MOAYJIEM.
Pemenne HepaBeHCTB, cofepKallux MOTYJIb.
Tpuronomerpudeckue ypaBHEHHs U HEpaBeHCTBA. MppannonanbHble ypaBHEHUS.

Tema 2. Tunnl reOMETPUICCKHUX 3aaY4Y, METOAbI UX PCHICHUS
Penrenue INIAHUMETPHUYCCKUX 3adaY pa3JIMYHOTO BUAA.

Tema 3. TexkcToBble 3a1a4u. OCHOBHBbIE THIIBI TEKCTOBBIX 3a/1a4. MeTOAbI pelIeHus

[Tpuembl pemieHuss TEKCTOBBIX 3aad Ha «paboTy», «IBMKEHHUE», «IIPOIEHTHI», «CMECH,
«KOHIICHTPALIMIO», «IPONOPLHMOHAIBHOE JeleHHe». 3aJadyd B KOHTPOJbHO-U3MEPHUTEIbHBIX
Matepuanax EI'D.

Tema 4. Tpuronomerpusi

@®opmynel  TpuroHomerpuu. IIpeoOpa3oBaHue  TPUTOHOMETPUYECKUX  BBIPAXKEHUH.
Tpuronomerpuuecke ypaBHEHHs U HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPaBHEHUI M HEPABEHCTB.

Tpuronomerpus B 3anagax EI'O.

Tema S. Jlorapupmudeckue U NoKazarelbHble YDPABHEHUS H HEPABEHCTBA
Metoapl pemieHust JorapuMUYECKUX U TOKA3aTENbHBIX YPaBHEHUH U HEpPaBEHCTB.
Jlorapudmuueckas u mokazarenbHas (QYHKOUM, HX cBoiictBa. [IpuMmeHeHHe CBOWCTB
Jorapu(pMHUECKON U MOKa3aTeIbHOW (DYHKIIMK NPU PEIIeHUU YpaBHEHHH U HEPaBEHCTB.
Jlorapudmuueckue M TOKa3aTeNlbHbIE YpaBHEHHs, HEPABEHCTBA, CHUCTEMbl ypaBHEHUN U
HEpaBeHCTB B 3a1ayax EI'D.

Tema 6. Meroas! pemieHus 3a1a4 ¢ NapaMeTpoM
JluHeliHble ypaBHEHUS M HEPABEHCTBA C ITapaMETPOM, IPUEMBI X PEIICHUS.
JpoOHO-pannoHaIbHbIE YPAaBHEHMSI 1 HEPABEHCTBA C IAPAMETPOM, IPUEMBI UX PEILIEHHUS.



KBagpaTHblii TpexwieH ¢ napameTpom. CBOMCTBAa KOPHEN KBAAPATHOTO TPEXWICHA.

KBanpaTHble ypaBHEHUS ¢ TapaMEeTPOM, IIPUEMBI UX PEIICHUSI.
[Tapamerpsl B 3agauax EI'D.

Tema 7. O6001maromee NOBTOPeHNE Kypca MaTeMaTUKHU

Tpuronomerpus.

[IpumeHeHre NPOM3BOAHOM B 3a/Jadax Ha HAXO0XJACHHE HAMOOJBIIETO M HAMMEHbILEro
3HaYeHUI QYHKINU.

VYpaBHEHUS U HEPABEHCTBA C TAPAMETPOM.
Jlorapudmuueckre u moka3aTelbHbIC YpaBHCHUS U HEPABEHCTBA.
['eomerpuueckue 3anaun B 3aaanusx EI'D.

TEMATHYECKOE IINTAHUPOBAHMUE

10 xknace
Neo Tema Koxa-Bo
4acoB
1 | Ilpeobpa3zoBanue anreOpanuecKux BbIpaKEHUH 3
2 | Meroas! pelienys anredpanueckux ypaBHEHUI U HEPABEHCTB 8
3 | ®yskiuu u rpaduxu 4
4 | MHorousieHsl 7
5 | MHoxecTBa. YncinoBble HEpaBEHCTBA 7
6 | MeTopl penieHns: TPUTOHOMETPUIECKHUX YPaBHEHHUH U HEPABEHCTB 6
UTOro 35
TEMATHUYECKOE INTAHUPOBAHUE
11 kacc
Ne Tema Koun
4ecTBO
4acoB
1 | Merozsl penieHns ypaBHEHHI 1 HEPAaBEHCTB 4
2 | THIIBI reOMETPUYECKHUX 3a/1a4, METObI UX PELICHUS 5
3 | TexcroBble 3ajaun. OCHOBHBIE THUITBI TEKCTOBBIX 3a/1a4. MeTo/1bl peleHHsI 5
4 | Tpuronomerpus 5
5 | JlorapudmMuyeckue u nokasareabHble ypaBHEHUS! U HEPABEHCTBA 5
6 | MeTojsl perieHus 3a1a4 ¢ napaMeTpoM 5
7 | O6obmaroniee MOBTOPEHUE Kypca MAaTEMaTHKH 5
8 | Mtorosoe 3aHsiTHe 1
UTOro 34




Onucanue y4e0HO-MeTOAHMYECKOTO ODecmeYeHust

Ilepeyenb pekoMeHayeMbIX YUeOHBIX U31aHuil, UHTepHeT-pecypcoB, 10NOJHUTEIbHOM
JIMTEePaTyphbl LI 00yuyalouerocs

OcHOBHBbIE HCTOYHHKH:

1. Martemaruka: anreOpa U Hayajla MaTeMaTUYEeCKOTO aHain3a, reomeTpusi. ['eomerpus. 10-11
KJIacChl: yueO. st 001meo0pa3oBaTebHBIX OpraHu3aiuii: 6a3oseiid u yrioyon. Yposuau /J1.C.
Artansicsa u ap.— M.: [Ipocsemenue, 2014.

2. Maremaruka: anreOpa U Havyajga MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus. Anredpa U Hadaia
MaTemarudeckoro aHanmza. 10-11 kiaccer: y4ued. st 001eoopa3oBaTeIbHBIX OpraHu3allni:
6a3oBbIi 1 yriryon. Yposuu /II.A. AnmumoB u ap.— M.: [Ipocsemienue, 2015.

JlonoJiHUTeIbHbIE HCTOYHUKH:

3. Anrebpa u Hadajga MaTeMaTH4YecKoro aHanusa. Jlumakrtudeckne marepuansl. 10 u 11 kimace:
nocobue st 00meo0pa3oBaTeNbHBIX OpraHu3anuid: 0a30BbIA W yrinyon. ypoBHH/M.U.
[Ma6ynun.—M.: IIpocsemenue, 2014.

4. T'eomerpus. [unakrudyeckue marepuansl. 10 kimacc: mocoOue mis 001eoOpa3oBaTeIbHBIX
opranm3anuii: 6a3oBelii u yriyoun. yposau/ b.I'. 3uB.—M.: [IpocBemenue, 2014.

5. Teomerpus. unmaktudeckue matepuainbl.ll kimacc: mocobue ajisi 00meo0pa3oBaTeIbHBIX
opranm3anuii: 6a3oBerii u yriuyoun. yposau/ b.I'. 3uB.—M.: [IpocBemenue, 2014.

6. l'eomerpusa. PaGowas Tterpamp. 10 kmacc: mocobme st 00IIe0Opa3oBaTEIIBHBIX
opranu3anuii: 6a3oBblil u yriay6n. yposuu/ FO.A. I'maskoB u ap. — M.: IIpocsemienune, 2014.

7. T'eomerpus. Pabowas Tterpamp. 11 kmacc: mocobme uisi  00IIeoOpa3oBaTEIbHBIX
opranusanuii: 6a3oBblil u yriayon. yposau/ B.®. byry3os u ap. — M.: IIpocsemienue, 2014.

8. EI'D, Maremaruka, ©a30Bblii ypOBEHb, THUIIOBBIE SK3aMEHAIIMOHHBIE BapuaHThl, 30
BapuaHTtoB, Amenko N.B., 2015

9. CemenoB A.JI. EI'D : 3000 3agau ¢ orBeTamu 1o Matematuke. Bee 3aganus rpynnst B /A JLL
Cemenos, 1.B. fmenko u ap.- M.: U3narenscTBo «JK3amen», 2014.

JJiekTpoHHbIe U IHTepHeT pecypchbl:

1. http://school-collection.edu.ru/ (Matepuanel 1o matemaThke B EIUHON KOJJICKIHHU

U(POBBIX 00pa30BATENBHBIX PECYPCOB);

http://fcior.edu.ru (PenepanbHblil HEHTP HHPOPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB);

http://www.bymath.net (Bcs anemenTapHas MaTemMaTHKa)

http://www.graphfunk.narod.ru/ (T'paduku dyHkuii);

http://www.uztest.ru (EI'D mo MmaremaTuke: MOATOTOBKA K TECTHPOBAHHMIO);

http://www.matburo.ru/literat.php (Hay4Ho-nionysisipHbIe KHUTH 110 MaTEeMaTHKE)

www.fipi.ru (GUITU: Exunblit rocyaapcTBEHHBIH 9K3aMeH ),

http://www.terver.ru/ (CrpaBoYyHHK [0 MaTeMaTHKE, IIKOJbHAS MaTeMaTHKa,BBICIIIas

MaTeMaTHKa),

9. http://lwww.allmath.ru (Bcs maremaTrika B OTHOM MeCTe);

10. http://www.math-on-line.com (3anumarenbHas MaTeMaTUKa - MIKOJbHUKAM (OJIMMITHAJIBI,
UTPbI, KOHKYPCHI 10 MAaTEMATHKE))

11. http://www.mathtest.ru (Marematnka B TMOMOIIb IIKOJBHUKY W CTYIEHTY (TECTBI IO
MaTematuke online));

12. http://reshuege.ru/ (Pemry EI'3. O6pa3oBaTenbHbIi HOpTAN A MOAroTOBKH K EI'D);

13. http://pedsovet.su/load/ (ITencoset, MaTemaTuka);

14. http://infourok.ru/ (Bunmeoypoku mo MaTeMaTHKeE);

15. www.festival.1september.ru (5 uny Ha ypok MareMaTuku (METOANYECKUE Pa3pabOTKN);
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