IHosicHuTEIbHASA 3AIIUCKA

Pabouas mporpamMma cocCTaBJ€Ha Ha OCHOBE MPOTPAMMBI MPEIAMETHOTO 3JIEKTUBHOTO
Kypca s oOydatommxcs 10 m 11 kmaccoB '""MaremaTruka: u30paHHble BONpoOCHI',
nomymennoit DHMC ATIITIO CII6 mpotokon Ne 1 ot 26.04.2019, cocrasutens E.FO. Jlykuuena
(https://www.sites.google.com/site/appomathematics/elektivnye-kursy). Ilo yueOGHOMY MaHy
MOY BCOLI nnst peanu3anuy JaHHOTO SJIEKTUBHOTO Kypca B 11 kiiacce oTBoauTes 2 yaca B
HeJleJ110, padoyasi MporpaMma npeaycMaTpuBaeT o0ydyeHue B 00beme 68 yacoB B roj.

['maBHas unes 37EKTUBHOTO MPEAMETa — 3TO OpPraHU3alus CUCTEMAaTHYECKOIO U CUCTEMHOTO

[IOBTOPEHUS, YIIIYOJEHUS U PacCUIMpPEHUsl LIKOJIBHOIO Kypca MaTeMaTHKH, YTO, HECOMHEHHO,
Oy/ZeT HampaBJICHO Ha OCMBICICHHOE HM3Y4Ye€HHE MAaTeMaTHUKH, a 3HAYUT M KadeCTBEHHYIO
MOJITOTOBKY K TOCYJapCTBEHHOM UTOrOBOM arrecTaiuu. JJaHHbIA KypC MO3BOJUT YAOBJIETBOPUTD
oOpa3oBaTenbHbIe TOTPEOHOCTH y4YaIlUXCsl, OCBAaMBAIOUINX KaK 0a30BbIi YpPOBEHb MaTeMAaTHKH,
TaK U Npo(UIbHBIA YPOBEHb.

3apaum kypca:

1. Pactmpenue u yriay0OiaeHue MIKOJIBHOTO Kypca MaTeMaTHKH.
2. Akryanuzanus, cucteMaTh3anus 1 00001Ie e 3HaHu| yJaluxcs o MaTeMaTHKe.
3. ®opMupOBaHUE y yYAIIMXCS TOHUMAHUS POJIM MAaTEMaTUYECKUX 3HaHUN Kak
MHCTPYMEHTA, [MO3BOJISIFOIIETO BHIOPATH JIYYIIMM BapuaHT ACUCTBUM U3 MHOTHUX
BO3MOXHBIX.
4. Pa3BuTHE MHTEPECA YHAIUXCS K N3YYEHUIO MAaTEMATUKH.
5. Pacmmpenre HayqyHOTO KPyro3opa yJammuxcs.
6. OOydeHne CTapIIeKIaCCHUKOB PEIICHUI0 YIeOHBIX U )KU3HEHHBIX TTPOOJIeM, criocobam
aHaJn3a UHQpOpPMAaIMY, IOJTydaeMol B pa3HbIX popMax.
7. ®opMUpOBaHUE NOHATHSA O MATEMAaTUUYECKUX METOJIaX MIPU PEIICHNUHU CIO0XKHBIX
MaTeMaTHYECKUX 3a/1a4.

PaGouyas nporpamma cocraBJieHa U3 6 MoayJieil aBTOPCKOiIl MPOrpaMMbl, KOTOPbIe

NPeICTABJICHBI B pa3/iesie «CoAepKaHue».

NMHTEPHET-UCTOYHUKNU

e  OtkpeIThIi Oank 3amganuii EI'D mo maremaruke — http://mathege.ru

e [lopran undopmarmonHoi noaaepxku EI'D — http://www.ege.edu.ru
o denepanbHbIl HHCTUTYT IIEIArOrMUECKUX H3Meperuii — http://www.fipi.ru/

e MeroauyecKkrue PEKOMEHIAIMK YUUTEIO-TIPEIMETHUKY (IIPEICTAaBICHBI BCE IIKOJBHbIE
npeaMeTsl). Marepuaibl ISl CaMOCTOSITENIBHOM pa3paboTKd MpO(HIBHBIX Hpo0 |
aKTHBHU3AIMH [Ipoliecca 00ydeHus B crapiieii mkoie — http://www.center.fio.ru/som

® CaﬁT I/IHTepHeT — IMIKOJIbI H3JaTCJIbCTBA «HpOCBCHleHI/Ie». Ha caiirte MpCACTAaBJICHDBI
I/IHTepHeT-YpOKI/I 10 anre6pe " HavadJlaM aHalin3da U recOMCTPUH, BKIIFOYAIOT IMOATOTOBKY
cnaun EI'D — http://www.internet-scool.ru

® CaﬁT N31aTCJIbCTBA «HHTGJ’IJ’IGKT-HGHT}’)», g€ MOXHO HaUuTHU y‘Ie6HO-TpeHI/Ip0BO‘lHHe

MaTepHalbl, IEMOHCTPAI[HOHHBIC BEPCHH, OaHK TPEHHUPOBOYHBIX 3aJaHUil C OTBETAMH,
METOMYCCKUE PeKOMEHIAIMK U 00pa3iisl pemenuit — http://www.intellectcentre.ru

e OO6pasoBarenbHas miathopma «Peury EI'DO»— http://www.mathnet.spb.ru/

e COOpHUK HOPMAaTHUBHBIX JIOKYMEHTOB — ege.edu.ru

e [loaroroBka k ET'E, HOBbIe OnaHku 3aqaHuil, TUIAKTUYECKUE MAaTEPUAIIbI, OTIOPHBIE
cxeMbl — ege.0n-line.info

e Marepuans! st noaroroBku k EI'D (teopus n npakruka) — www.egel00.ru
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l. HJIaHI/IpyeMLIe Pe3yJbTaThbl U3YIYCHUS IJTCKTUBHOI'O IIpeaAMETA

[IporpaMma JaHHOTO 3JIEKTMBHOTO Kypca OPHEHTHpPOBaHAa HAa pPacCMOTPEHHE M30paHHBIX
BOIIPOCOB MaTEMATHUKH, KaK yrJIyOJISIOIMX MKOJBHBIA KypC, TaK U 3HAUYUTEJIBHO PACILIUPSIIOIINX
pPaMKM IIKOJBHOM mporpamMmsl. [IporpamMma nomonHseT M pa3BUBaeT IIKOJBHBIA Kype
MaTeMAaTUKH, a TaKKe ABISETCS WH(MOPMAIIMOHHON TMOJIEPKKOH JanbHelIero oopasoBanus u
OpUEHTHPOBaHA Ha YIOBJIETBOPEHUE OOpa30BaTENbHBIX MOTPEOHOCTEH CTapUIMX HIKOJBHUKOB,
X AHAJIUTUYECKUX W CHHTETHYECKHX CrocoOHOcTed. OCHOBHAs WIest AAHHOTO DJIEKTHBHOTO
Kypca 3aKiIfoueHa B pacIIUpPEeHUH U YIIIYOJEHUM 3HAHUI ydyaluxcs MO HEKOTOPBIM pasjeiam
MaTeMaTHK{, B 00ECHEYEeHWH IPOYHOIO M CO3HATEJILHOIO OBJIAJACHUS yJalllUMUCS CUCTEMOM
MaTeMaTUYEeCKUX 3HAHUH U YMEHUH, HE TOJBKO HEOOXOJMMBIX IPU CJlay€ BBIIYCKHOTO
9K3aMEHa, HO M JUIsl HEKOTOPBIX LIKOJIBHUKOB - HEOOXOAUMBIX /ISl MPOJIOJIKEHUSI 00pa30BaHuUs.
B mponecce ocBoeHust conepxaHusl JaHHOTO Kypca YUYEHUKH OBJIAJIEBAIOT HOBBIMU 3HAHHSIMH,
00oTramanT CBOM KU3HEHHBIH OMNBIT, MOJYYarOT BO3MOXKHOCTh MPAKTHUYECKOTO MPUMEHEHUS
CBOMX  MHTEJUIEKTYaJIbHbIX,  OPTaHM3AaTOPCKUX  CIOCOOHOCTEW,  pa3BUBAlOT  CBOU
KOMMYHUKATUBHBIE CIIOCOOHOCTH, OBJaAEBAlOT 00mey4eOHbIMU  ymMeHusMu. OcBoeHue
MIPEIMETHOTO COJEpKaHUsI Kypca M caM IpOIeCC HU3Yy4YEHHUS] €ro CTaHOBSTCS CpEICTBaMU,
KOTOpPBIE 00€CTIEUNBAIOT TIEPEXO] OT OOYUCHHS yJalTUXCsl K UX CaM000pa30BaHUIO.
W3ydyenue kypca mnpeanosaraer oOecredeHHe TMOJI0KUTEIbHOM MOTHBALMU ydYallluXcsl Ha
MOBTOPEHHE paHee U3YYEHHOTO MaTepuaia, BbIAEJIEHUE VY3JIOBBIX BOIIPOCOB  Kypca,
MpeHa3HaYeHHBIX JUIsl TOBTOPEHUS, HCIOJIb30BAHHE CXEM, MOJIEJeH, OMOPHBIX KOHCIIEKTOB,
CIPaBOYHHKOB, KOMIIBIOTEPHBIX TECTOB (B TOM YHCJI€ HMHTEPAKTUBHBIX), CAMOCTOSITEIIbHOE
cocTaBjeHue (MOJETMPOBAHUE) TECTOB. METOMOIOTHYECKOM OCHOBOM MpeiaraeMoro Kypca
SBJISIETCS JI€ATENbHOCTHBIM MOJX0J K oOydeHuto mMatemaTuke. JlaHHBINH MOJXO0JA Mpernoiaraer
oOyueHue He TOJIbKO TOTOBBIM 3HAHUSM, HO U JIEATEIBHOCTH MO MPUOOPETEHUIO 3TUX 3HAHUM,
CHOCOO0OB pacCyXJeHul, J0Ka3aTeiabCTB. B CBSI3M C STUM B Mpollecce H3ydeHus Kypca
YYAIIUMCSl TPEAararoTcsl 3a/aHus, CTUMYJIUPYIOIIHE CAMOCTOSATEIBHOE OTKPBITHE HMH
MaTeMaTH4ecKuX (DaKTOB, HOBBIX, paHEE HEU3BECTHBIX, PUEMOB U CIIOCOOOB PEIICHUs 3a7ad.
PasBuBaromuii 1 BOCIUTATENbHBIA TOTEHIMAT 3JIEKTUBHOTO KypCa MOJTHOCTBEO COOTBETCTBYET
OCHOBHBIM HJI€SIM, 3aJIOKEHHBIM B (efepalbHbIX 00pa30BaTeNbHBIX CTaHAApTaXx BTOPOTO
MTOKOJICHUSL.

Il. COOJEP’KAHUE

> Moayab «Yucaa. IlpeodpazoBanus»
HenmumocTb nenbix uucen. [IpocTeie M cocTaBHbIE 4YMcla, Pa3ioKeHHE HaTypajIbHOTO

yyciaa Ha OpocThie MHOXUTenW. IIpusnaku nenumoctu. Teopema O JEJIEHHMH C OCTATKOM.
B3aumuo mnpocteie uucia. HawmbGonpmmit oOmmii aenurens. HanMenbiiee oOimee KpaTHOE.
IIpocTeie yncna.

[IpeoOpazoBanus UPPaLMOHATIbHBIX, MOKa3aTeNbHbIX, Jorapu(pMHUECKUX,
TPUTOHOMETPUYECKUX BBIPAKCHHIA.
CpaBHeHUE 1EHCTBUTENBHBIX YHCEI.

> Mopayab «YpaBHeHUSA»
YpaBHEHHUS B LIETBIX YHCTAX.
P(x
PaBHOCHIBHOCTD ypaBHeHMA. YpaBHenus Buaa P(X)-Q(X)=0. YpaBHenus Buma QE ; =0
X

YpaBHeHHUs, coAeprKalle IEPEMEHHYIO 1101 3HAKOM MOoAyJd. HecrannapTHble pUeMBl pelIeHUs
ypaBHeHUH. Vcnonbp30BaHue CBOMCTB (DYHKUMH A pelleHus ypaBHEHMH. Pa3nuuHble MeTobl
peLIeHusl CUCTEM YPaBHEHUM.

Onpenenenne mnapamerpa. Pemenue ypaBHEHUH, coiepXKalllux mapameTpsl. Pemienne
CUCTEM YpaBHEHMI C IapaMETPaMH.

> Moayab «IIpon3BogHast M ee NPUMEHEHHE»



PuU3MYECKUN U T€OMETPUYECKUI CMBICI IIPOU3BOJIHOM. IIpousBoaHas u uccieg0BaHuE
¢bynkuuii. Bospacranue u yosiBanue GyHKIMUA. OKCTpeMyMbl. UTeHne rpadukoB QpyHKIMH U
rpaduKoB npou3BoAHON QyHkru. Hanbospiiee 1 HauMeHblee 3Ha4eHNne (PYHKITUH.

> Moayab «TekcToBble 3a1aumn»
[IpakTuKO-OpuEeHTUPOBAHHBIC 3a/1a4. 3a/1a4l Ha MPOLEHTHI.

3ajauu Ha JBWKEHUE. 3ajaud Ha JABW)KEHHME [0 peKe. 3aJauyd Ha JABM)KEHHUE II0
OKPY)KHOCTH. 3a/ladyll Ha ONpEJENIEHUEe CpeAHEW CKOPOCTH ABM)KEHHS. 3aJauyd Ha COBMECTHYIO
paboTy. 3aaun Ha CMECH | CIUIaBBL. 3a/1a4M Ha pa30aBlieHUE.

[Ipocteiimme 3agaun ¢ puzndeckuMu GopmyrnaMu. 3aaadun ¢ GU3UIECKUM COACPIKaHUEM,
CBOJSIILIMECS K PELLIEHUIO JIMHEWHBIX M KBAJPaTHBIX YPaBHEHUI 1 HEPaBEHCTB.

HaxoxaeHrne HauMeHbIIEero JOCTaTOYHOTO U HauOOoJIbIIEr0 BO3MOKHOIO KOJINYECTBA.

> Moayas «Tpuronomerpus»

[Ipocreiimme TpuroHomerpuyeckue ypaBHeHHs. [IpuknagHbie 3agadu, CBOJASIIMECA K
PEIIEHUI0 TPOCTEUIINX TPUTOHOMETPUUYECKUX YpaBHEHUM W HepaBeHCTB. O0iacTh 3HAUCHU
TPUTOHOMETPUUECKUX (PYHKIIU.

PemreHne TpUrOHOMETPUYECKMX YpPAaBHEHUM, HEPABEHCTB M HUX CHUCTEM, COJAEpKAIIUX
IIEPEMEHHYIO T0J] 3HAKOM MOTYJISl.

Pemenue Oosee Cl0XKHBIX TPUTOHOMETPUUECKUX YPaBHEHUH U UX CUCTEM, C IPUMEHEHUEM
HECTaHJAPTHBIX METOJOB.

Hcnonb3oBaHNEe OCHOBHBIX CBOMCTB TPUTOHOMETPUYECKUX (YHKIMM B 3adayax cC
napamerpamu. TpUrOHOMETpUYECKHE YPaBHEHUS, CACTEMbI YPABHEHUH, COAECPKALIUE TApAMETP.

> Mopyas «KomonnaTropuka. Teopusi BeposiTHOCTEi»

KomOunartopuka. [loouepenusii u  oAHOBpeMeHHbI  BbIOOp. Pasmemienus c
ITOBTOPEHUSIMU, COUETAaHU C TOBTOPEHUsIMU. llepecTaHOBKH.

BepositHocTh. YacToTa cOOBITHS, BEPOATHOCTh. PaBHOBO3MOKHBIE COOBITHS U MOACYET UX
BEpOSATHOCTH. ['eomeTprueckas BEpPOATHOCTh. BeposTHOCTH cOOBITHIA. Y CIOBHAS BEPOSTHOCTD.
HezaBucumocts  coObiThil. BeposiTHOCTh Tpow3BeNeHUsS HE3aBUCHMBIX COObITHI. Dopmyrna
bepnynnu. Pemenue 3agay.

Cratuctuueckue nannele. [IpencraBienue JaHHBIX B BUAE TaOIUI], qUarpamm, rpaukos.
[TonsiTHE O CTAaTUCTHMYECKOM BbIBOJIE Ha OCHOBE BBHIOOpKH. [loHSATHE M mpHUMEPHI CIydailHBIX

COOBITHH. _
I1l. YAEBHO-TEMATHYECKUWU I1JIAH

Copepxanue yue6Horo marepuana | Koi- B ToMm uucne ®opmbl
BO .
3aHATUN

4acoB

JICKIIUH MMPAKTUKYM

Mopyas «Ymucaa. 11 4 7

IIpeoOpa3zoBanus»

JlenuMOCTb LIETIBIX YUCEIT 4 1 3 Munu-neknus, npakTUKyM
[IpeoOpazoBanusi UpPpPAUOHATBHBIX | 2 1 1 [IpakTukym, 3aHsTHE-
BBIPAKECHUIN o0CyKIeHne
IIpeoOpa3oBaHusi MOKa3aTENbHBIX M | 3 1 2 Munu-neknus, NnpakTuKyM,

Jorapu(MUUECKUX BBIPAKEHHUH obcyxaeHue




[IpeoOpazoBanms
TPUTOHOMETPUYECKUX BBIPAKEHUN

MuHu-nexuus, NpakTUKYM,
KOHCYIIbTaIHsI, padoTa ¢
onankamu EI'D

Moayib «YpaBHeHHs, CHCTEMbI 11

YPaBHEHUI»

VYpaBHEHHUSI B LIETIBIX YUCIAX 2 MuHu-nekuus, npakTUKyM

WppanmonansHele, nokazareibHble, | 4 IIpakTukym

Jorapu)MUIECKUE YpaBHCHUS

Cucrembl ypaBHEHU 2 IIpakTukym

Pemenue ypaBHeHHil U cuctem 3 3ansTHe-00CyXKIeHUE,

YpaBHEHUH ¢ TapaMeTpamu KOHCYJIbTalMsl, padboTa c
onankamu EI'D

Moayas «IIpousBoanasi u ee 11

NpUMeHeHHe»

I'eomeTrpuueckuii cMbICIT 4 O0630pHas aexus,

MTPOU3BOTHOM MIPAKTUKYM

UccnenoBanue pyHKINU C 4 [IpakTrKyM, MpOEKTHAA

MTOMOTIIBIO TTPOU3BOTHON paborta

HauOoinsiee 1 HauMeHbIIIee 3 3ansTHEe-00CYyKIeHUE,

3Ha4eHHue QyHKLIUU IPAaKTUKYM, KOHCYJIbTaIHs,
pabora ¢ 6mankamu EI'D

Monayanb «TexkcToBbIE 3a1a91» 11

3amaun Ha OBMKEHUE 2 [IpakTukym

3agauu Ha COBMECTHYIO paboTy 2 [TpakTukym

[IponieHTHBIE BEIUUCICHUS B 2 [TpakTukym

AKHU3HEHHBIX CUTYyaIUsIX

3amaun, CBsI3aHHBIE C 0AHKOBCKUMHU | 2 [TpakTukym, 3aHsaTHE-

pacuéramu KOHCTPYUpPOBaHUE

3a7aun Ha CMecH, CILIaBHI, 2 [TpakTukym, 3aHsaTHE-

pacTBOpBHI. KOHCTPYMpPOBaHUE

3azayy Ha ONTHMAJIBHOE PEILICHUE 1 3aHsATHE-00CYyXKACHUE,
KOHCYINbTaIMsl, paboTa ¢
onankamu EI'D

Mopnyas «Tpuronomerpus» 11




TpuroHomeTpu4ecKue ypaBHEHUs 4 1 3

IIpakTuKyM, MUHU-JIEKLUS

CucremMpl TPUrOHOMETPUUYECKUX 4 1 3 [TpakTuky™m, 3aHsTHE-

ypaBHEHUI o0cyxaeHHe

[IpocTeiime TpUrOHOMETPUIECKUE 3 1 2 3ansTue-o0CyXIeHue,

HEPaBEHCTBA NPAaKTUKYM, KOHCYJIbTaIHS,
pabora ¢ 6mankamu EI'D

Moayab «KomOuHaTopuka. 11 3 8

Teopusi BeposiTHOCTEI»

Komb6unaropuxka 4 1 3

3aHsTHe-00CyXIeHHE,
MPAKTUKYM, MUHU-JICKIHUA

Teopus BeposiTHOCTEH U cTaTUCTHKA | / 2 5

3aHsTHe-00CyXIeHHE,
MUHH-JTCKIIHS,
KOHCYJIbTalMs, paboTa ¢
onankamu EI'D

HWrtorosoe 3austue 2 - 2

Urorosas padota

IloypouHoe muianHupoBaHue.




