Focyaaperacunoe Hi0uKcTHOS 060ICODPATOBATEILHOC YUPCHKICHHE

NMPUHATO
pewennenm Ieaarornyeckoro cosera

I'BOY rumuazum Ne278 umenn b.5. Nonuusina
Asvupantedickoro padiona Caunxr-Ilerepbypra

[Mporokon T1C or 21.06.2021r. Ne§

COI'JIACOBAHO
Ha sacenannu MO
YUHTERCH MATEMATHKH

oroxon MO or 18.06.2021r. Ne6

/P‘\jn.am:gnb MO:
ﬁg Bunorpagosa M.O.

rinvnaszns Ne 278 wvenn b6, Nonmusina
Aasmuparreiickoro paiona Canxr-TerepOypra

YTBEPKIEHO
JlupexTop

IF'BOY rumuazum N2
Anmupanteiickoro,

QML HA

P ) B
. Mopanucaxo undposon :
noAnucobIo: BanentuHa j
_MuixaitnosHa LUyTosa 4

“DN: cn=Banentura \-’>
MuxaitnggHa,LLyroBa,
o=lMmHa3na N°278,
email=sc278@adm-
edu.spb.ru, c=RU
[ata: 2021.08.30 09:17:08
+03'00"

IIporpamma

AJIEKTUBHOTO Kypca Mo MaTeMaTuKe s ydammxces 11-2 kiaccoB

(THm Kypca: mpeaMeTHBIH)

«Marematuka. 30paHHbIe BOTTPOCHI»

Yuurens:
Bunorpanosa M.O.

(34 gaca)

Cankr-IlerepOypr

2021

B.M. Llymosa



["ocynapcTBeHHOE OIOKETHOE yUpeKIeHHE
JIOTIOJTHUTEIBEHOTO MPO(ECCHOHAIBHOT0 00pa30BaHUs
Cankr-TlerepOyprekas akaieMusi HOCTAUILIOMHOIO
neaarornyeckoro oopasoBaHus

HHcTUTyT 001ero o6pa3oBaHus
Kadenpa maremaTnueckoro o6pazoBanusi 1 ”HQOPMATHKU

JOITYIIIEHO
Ipencenarens npesuuyma OHMC

1'/ C.B. XonoBau

=

\\@o*ﬁge' HCEAaTe 'th npeameTHo# ceximn DHMC
NABES >

e/
S

o

JLA. XXurynes

IOAIUCH
ITporokon Ne 1 ot « 26 » anpens 2019 1.

MATEMATHUKA: U3BPAHHBIE BOITPOCHI

porpaMma IpeaMeTHOTO 3JIEKTUBHOTO Kypca
st obyqaronuxcst 10 m 11-x kiaccos
(12-68 4yacoB)

ABTOD:
Jlykuuesa E.1O., 3aBeyronuii
kadenpoit MOu U, x.1n.H., T1OLEHT

Canxr-IlerepOypr,
2019r.



AHHOTaIII/Iﬂ IJIEKTHUBHOT 0 KypcCa

[Ipemiaraemblit 2JIEKTUBHBIN Kypce apecoBaH ydamumcs 11 kiaccoB. ['1aBHas ero uaest — 3to
OpraHu3aisi CHUCTEMAaTHYECKOT0 W CHCTEMHOTO IIOBTOPEHMS, YIIyOJICHHs W pacIIUpEHHUS
IIKOJIBHOTO Kypca MAaTeMaTHKH, 4YTO, HECOMHEHHO, OyleT HampaBJICHO HAa OCMBICICHHOE
M3y4eHUE MATEMaTUKH, a 3HAYUT U KAYECTBEHHYIO IIOAIOTOBKY K I'OCYJAApCTBEHHOM MTOTOBOM
arrecraniui. JIaHHBIH KypC TIO3BOJIUT YIOBJIETBOPHTH O0O0pa3oBaTeibHBIC IMOTPEOHOCTH
yyalxcs, 0OCBauBaIOUINX Kak 0a30Bblil ypOBEHb MaTEMAaTUKH, TaK U PO(UIbHBINA YPOBEHD.

HOACHUTEJIBHAA 3AIINCKA

[IporpamMma JaHHOTO SJIEKTUBHOTO Kypca OPHEHTHpPOBAHA HA PACCMOTPEHHE OTACIBHBIX
BOIIPOCOB MAaTEMAaTHKH, KOTOPbIE BXOJAT B COJEP)KAaHHE E€IHMHOTO TOCYAapCTBEHHOTO HK3aMeHa.
Kypc nomomHser ® pa3BHBaeT IIKOJBHBIH Kypc MaTeMaTHKH, a TakXKe SBISETCA
MH(OPMALlMOHHONW  MOMJEPKKOM  JanbHeimero oOpa3oBaHMs M OPUEHTHPOBAH  Ha
YIIOBJIETBOPEHHE 00pa30BaTEIbHBIX MOTPEOHOCTEH CTAPIINX IIKOJIBHUKOB, MX aHATUTHUYECKUX U
CHHTETHYECKUX CIOCOOHOCTe. OCHOBHAs WES NAaHHOTO AJIEKTUBHOTO Kypca 3aKiIioueHa B
pacMpeHuy ¥ YrIyOJeHWHM 3HAHWK Y4Yalluxcsi 1O HEKOTOPHIM pa3ieiiaM MaTeMaTHKd, B
o0ecrieYeHn: MPOYHOTO M CO3HATEIHHOTO OBJIAJICHUS YYallIMMHCS CHCTEMOW MaTeMaTHYEeCKHUX
3HaHUH W yMEHWH, HEOOXOIMMBIX IpPHU cJade BBITYCKHOTO S5K3aMEHa, a Uil HEKOTOPBIX
IIKOJIFHUKOB - HEOOXOJMMBIX JIJIS IIPOJIOJDKEHUH 00pa30BaHusI.

B mpormecce ocBoeHus conep)KaHHs JaHHOTO Kypca YYCHHWKH OBJIQZICBAIOT HOBBIMHU
3HAaHUSIMH, O0OTalIaf0T CBOW JKW3HEHHBIH OIBIT, TOJYYarOT BO3MOXKHOCTH IPAKTHYECKOTO
MPUMEHEHHSI CBOMX HWHTEIUICKTYaJbHBIX, OPraHU3aTOPCKUX CHOCOOHOCTEH, Pa3BHBAIOT CBOU
KOMMYHUKATUBHBIE CIIOCOOHOCTH, OBJaAeBalOT 00mey4eOHbIMu  yMeHusMu. OcBoeHue
MPEIMETHOTO COJEP’KAHUSI Kypca M caM IpOIecC M3Y4YEHHsS €ro CTAaHOBATCA CpEICTBaMU,
KOTOpPBIE 00€CTIEUNBAIOT TIEPEXO OT OOYUCHUS YUaIIUXCs K UX CaM000pa30BaHHUIO.

N3ydenue kypca mpeamnosiaraer ooecredeHre MmojaoKUTeNIbHONM MOTUBAIIMU yJallluXcsl Ha
MOBTOPEHUE paHee M3YyYeHHOIO0 Marepuala, BbIJEJIEHHE Y3JIOBBIX BOMPOCOB  Kypca,
MpeHa3HAYEHHBIX Ui MOBTOPEHMS, MCIOJIb30BAaHUE CXEM, MOJIENEH, OMOPHBIX KOHCIEKTOB,
CIPaBOYHHKOB, KOMIIBIOTEPHBIX TECTOB (B TOM YHCJIE WHTEPAKTHBHBIX), CAMOCTOSTEIBHOE
cocTaBiieHuE (MOAETUPOBAHUE) TECTOB aHAJIOTUYHBIX 3agaHusM EI'D.

MeTo1010ruuecKoil OCHOBOH MpeasiaraeMoro Kypca sBJsieTcs AeATeIbHOCTHBIN MOAX0] K
oOyuenuto mareMartuke. [laHHBIM mOAX0A mpeaAnosyaraeT oOyuyeHHE HE TOJIBKO TOTOBBIM
3HaHUSIM, HO U JESITENbHOCTH IO MPUOOPETEHUI0 3TUX 3HAHUH, CHOCOOOB pacCyXJICHUH,
JI0Ka3aTeNbCTB. B CBSA3M ¢ 3TUM B Ipoliecce U3y4eHUs Kypca ydaluMcs IpeiaraloTces 3a1aHus,
CTUMYJIMPYIOIIHNE CaMOCTOSITEIbHOE OTKPBITHE MMM MaTeMaTh4yeckuX (DakTOB, HOBBIX, paHee
HEU3BECTHBIX, IPUEMOB U CIIOCOOOB PEIICHHUS 3a/1a4.

Henr panHOro Kypca: oOecriedyeHHe WHAMBUAYAJIBHOTO M CHCTEMaTHYECKOTO
COMPOBOXKICHUS YUYalIUXCA IMPU MOATOTOBKE K €IWHOMY TOCYJapCTBEHHOMY SK3aMEHY I10
MaTeMaTHKe.

3agaum Kypca:

1. Pacumupenue u yriyOneHue mKOJIbHOTO Kypca MaTeMaTHKH.

2. AxTyanusanus, CUCTeMaTH3alus U 0000IeHre 3HaHUH yyaluxcs Mo MaTeMaTuKe.

3. ®opmupoBaHHME Yy YYaUIUXCS MOHMMAaHUS POJIM MaTEeMaTWYeCKUX 3HAHUM Kak
MHCTPYMEHTA, MO3BOJISIOIIEr0 BBIOpATh JTYUIINi BapHaHT AEHCTBUI U3 MHOTUX BO3MOKHBIX.

4. Pa3BuTHe HHTEpEca yJallluXcs K U3Yy4eHUI0 MaTeMaTHKH.

5. Pacumpenue HayqyHOTro Kpyro3opa yJamiuxcsl.

6. OOyueHHe CTapIIEKIACCHUKOB PEIIEHUI0 YUeOHBIX M JKU3HEHHBIX MpobieM, crocobam
aHaimn3a MHPOpPMAINH, OJIy4aeMOi B pa3HbIX (hopMax.

7. ®opMHpOBaHHE MOHATUS O MAaTEMAaTUYECKMX METOJax IpU pPELICHUH CIO0XHBIX
MaTeMaTHYeCKUX 3aj1ay.

8. O0yuenue 3anoiaHeHuto OimankoB EID.

9. Ilcuxonoruueckas noarotoska k EI'D.



Opranu3anus Ha 3aHATHAX DJCKTHBHOTO Kypca JIOJDKHA CYHIECTBEHHO OTJIMYATHCS OT
YPOUHOI: ydamemycss HEoOXOAMMO JaBaTh JIOCTaTOYHOE BpeMsi Ha  pa3MBILIUICHUE,
MIPUBETCTBOBATH JIIOOBIE MOIBITKH CAMOCTOSATENBHBIX PACCY)KJICHH, BBIIBUKCHUS THIIOTE3,
croco0oB pemieHus 3a1a4d. B Kypce 3ai10xkeHa BO3MOXKHOCTh TU(PPepeHIIMPOBAHHOTO 00yYSHHUS.

[IpumensitoTcst  cienyromue BHABL _ JCSATEIbHOCTH HA  3aHATHUAX: OOCYXKICHHE,
TECTUPOBAHNE, KOHCTPYHPOBAHHUE TECTOB, UCCIEOBATENbCKAS IEATEIBHOCTD, PA00Ta C TEKCTOM,
IMCITYT, OO030pHBIC JIEKIUH, MHUHHU-JIEKIUH, CEMUHApPhl M TMPAKTHKYMBbl 10 PEIICHHIO 3a/ad,
MPEYCMOTPEHBI KOHCYIIBTAIUH.

Metoast u ¢opmbl  0o0yueHust ompexaensitorcs TpeboBanusimu  DPI'OC, ¢ yderom
WHIMBHUIYAIBHBIX W BO3PACTHBIX OCOOCHHOCTEH ydJamuxcsi, pa3BUTHSI U CaMOPa3BUTHUSA
JUYHOCTH. B CBSI3M C 3TUM ONpEIENeHBl OCHOBHBIE NPHOPHUTETHI METOJWKU H3YYEHUS
3NEKTUBHOTO Kypca:

e 00ydeHHe yepe3 OMbIT U COTPYAHUYECTBO;

e  HMHTEPAKTHBHOCTH (paboTa B MaJbIX T'PYIIAX, POJEBHIE UI'PbI, TPEHUHTH, BHE 3aHATHH -
METO/1 IPOEKTOB);

e  JIMYHOCTHO-AEATEIbHOCTHBIM U CyOBEeKT—CyOBbEKTUBHBIN NOX0 ] (OoJiblIee BHUMAHHUE K
JUYHOCTH YYaIIerocs, a He IEeJIsIM YUUTells, paBHOIIPABHOE MX B3aUMOJCHCTBUE).

DOpMBI ¥ METO/IbI KOHTPOJIS: TECTUPOBAHKE, CAMOIIPOBEPKA, B3aUMOIIPOBEPKA YUAIIIUMHUCS
Ipyr apyra, cobecejoBaHue, MMCbMEHHBIA U YCTHBIHM 3a4eT, TPOBEPOYHbIE MUChMEHHBIE PabOTHI,
HaOmonenne. KomnuecTBo 3ajaHMii B TecTax MO KaXIOW TeMe HE OJMHAKOBO, OHHM HOCST
KOMIIJIEKCHBIA XapakTep, U OoJbllasi 4yacTh WX MpPU3BaHA BBIIBUTH YPOBEHb 3HAHUM M yMEHUN
TECTHUPYEMOTO.

Opranuzanys U IpOBEICHHUE aTTECTAlMY yYaIlIUXCs

[IpenycMoTpeHO npoBeieHuEe MPOMEKYTOUHBIX 3a4ETOB 110 OKOHYAHUIO Ka)KJI0TO MOIYJIA,
BBITIOJTHEHUE TBOPUYECKUX 3aJJaHUH U UTOTOBOM 3a4€THOM pabOTHI.

[Ipn mnpocnymuBaHuK OJIOKOB JIGKIIMOHHOTO MaTepuaja M MPOBEIEHUs CEeMHUHapa,
3aKpEIUIAIONIer0 3HAHUSA Y4YalluXcs, NPeAyCMaTpUBAETCS WHIMBUIYAIbHOE WU TPYIIOBOE
JOMaIllHee 3aJaHue, COJeprKallee JJIEMEHThl HCCIeIOBaTEeIbCKOW paldoThl, 3ajayu  Ajs
CaMOCTOSITEJILHOTO peIIeHUs. 3allliTa pelIeHnid U pe3yIbTaTOB UCCIIEOBAHUM MPOBOJIUTCS Ha
BBIZICICHHOM JJIsi 3TOrO 3aHSATHM M OILICHMBAETCS IO MNATHOAJUIBHON CUCTEME MM CHUCTEME
«3aueT-He3a4eT», B 3aBUCUMOCTH OT YPOBHS MOATOTOBICHHOCTH TPYIIIIHI.

MetoauuecKrue PEKOMEHIAIMH 110 PEATU3AIMHA IPOIPAMMBI

OCHOBHBIM AMJIAKTUYECKUM CPEICTBOM JUIS MPEIaraéMoro Kypca SBISIOTCS TEKCTHI
paccMaTpuBaeMbIX TUIIOB 3aj1a4, KOTOpPbIe MOTYT ObITh BRIOpaHBI U3 Pa3HOOOPa3HBIX COOPHUKOB,
pasnuuHbix BapuaHToB EI'D, oTkpbiToro 6anka 3aganuii EI'D unm cocTaBieHbl yuuTeaeMm.

Jliia 6onee >pdexTuBHOIM pabOTHI yyaluxcs 1eaecoo0pa3Ho B KaUeCTBE AUIAKTUYECKIX
CPEICTB MCIOJIb30BaTh MEIUAPECYPChI, OPraHU30BBIBATH CAMOCTOSITENIbHYIO PAa0OTy ydaluxcs C
WCI0JIb30BAHMEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHM, B TOM YHCII€ OCYIIECTBISAThH
KOHCYJIbTAIIMOHHBIE MPOIIETypHl Yepe3 popyM, 4at, SEKTPOHHYIO MOUTY.

BapuaHThl KOHCTPYMPOBaHU yY€OHOTO IJIaHa IEKTUBHOTO Kypca

Kypc mnoctpoen mno wmonynsHOMy npuHuuny. KoimyecTBo Monyneil NpencTaBleHO
Ype3BbIYaiiHO MUPOKUM crekTpoM (10 moaynei, kaxapiil pazpaboran Ha 11 yacoB u 16 yacoB)
U SIBJISETCS M30BITOYHBIM 1O OTHOLIEHHIO K KOJMYECTBY 4acOB 3JEKTUBHOro Kypca. Tak, s
HaTOJHEHHUs y4yeOHOro IUIaHa 3JeKTUBHOTO Kypca Ha 34 yaca HeoOX0IuMO BBIOpATh JIIOObIE TPU
Moxayns mo 11 wacoB Iuiroc uToroBoe 3aHsTHe | 4ac miaM aBa MoAyis mo 16 yacoB IIItoc
UTOrOBOE 3aHATHE 2 4Yaca; JJIs HAIOJHEHUS y4eOHOro IulaHa 3JEKTHBHOTO Kypca Ha 68 yacoB
He00X0AMMO BBIOpATh JItOOBIE mIecTh MOAyned mo 11 yacoB M 2 yaca WTOrOBOE 3aHSATHE WU
4eThlpe MOy 1o 16 yacoB, B 3TOM Cllydae Ha UTOTOBOE 3aHATHE OCTaeTcs 4 yaca WiM JIto0on
JPYroi KOMIUIEKT U3 MIPEATIOKEHHOTO NEPEUHS MOTyJIEH.




BapuatuBHOCT KOMIUIEKTOBAHHS y4eOHOTO IUIaHA IMO3BOJISIET OPraHM30BaTh B paMKax
OJIHOH MporpaMMBbl 3JIEKTUBHBIE KYypPChl C Pa3IMUHBIM KOJIMYECTBOM 4yacoB oT 12 no 68. Kpome
TOTO, HE PEAKH CIy4ad, KOTJa B paMKax NpoQHIbLHOrO OOy4deHus: HeoOXOAWMO peain30BaTh
y4eOHYI0 TpOrpaMMy 3JIEKTUBHOTO Kypca C MEHBIIMM KOJMYECTBOM 4YacoB, HANpHMEp, B
TEUYEHUEe OJHOW YeTBepTH. B 3TOM ciydyae MOXeT OBITh CKOHCTpYMpOBaHa MpoTrpaMma
3JIEKTUBHOIO Kypca Ha 12 yacoB (0uH MO1yJib), Ha 24 yaca (J1Ba MOJTYJIs).

Takum 00pa3oM, YYHTENIO MPEIOCTaBISIETCS BO3MOXKHOCTH OIPEIENATh COJCp)KaHUe
AIIEKTUBHOTO Kypca COTJIACHO 00pa30BaTEeNbHBIM MOTPEOHOCTSM yYaIUXCs, YPOBHIO OCBOCHHUS
HIKOJIBHOTO Kypca MaTeMaTuku (0a30BbIi, mpoduibHbIii), mepuoay ooydenus (10 nmm 11 xnacc),

YMK, no kotopomy uaeT o0yueHue MaTeMaTUKe.

YYEBHO-TEMATUYECKHH ILJIAH

3JIeKTHBHOI'0 Kypca

(HaGop Mopny.Jieii 1Ji1s1 HATIOJIHEHUS] Y4eOHOT0 IJIaHA)

Ne Copepxanue yueOHOTO Kon-Bo | ®opmbl DopMBbI KOHTPOJIS
n/n | marepuana 4acoB | 3aHATHH
1. Moayab «Ymuciaa. 4
IIpeoOpa3oBanus»
1.1. | JdeauMoCTh HENBIX YHCENT 1 MuHu-n1eKnus, HaGmonenue,
MPAKTHKYM, UTPa CaMOCTOsATENbHAs paboTa
1.2. | [IpeoOpazoBanus 1 [TpaxTtukym, 3anstue- | HaOmroneHue, TecTupoBaHue
HppaIMOHATIBHBIX 00CyXIeHNE
BBIPAKCHUU
1.3. | IlpeoGpazoBanus 1 MuUHU-JIEKIMA, HaGnmronenue,
MOKa3aTeIbHbIX u MPAKTUKYM, Bsaumonposepka
Jorapu(PMUIECKUX 00CyXIcCHNE YYaIAMHUCS APYT Apyra
BBIPAKCHUU
1.4. | IlpeoGpazoBanus 1 MuUHU-JIEKIMA, Hab6mronenue,
TPUTOHOMETPHUYECKHUX MPAKTUKYM, TectupoBanue,
BBIPaKEHUHN KOHCYJIbTAIIHS, caMOIpOBEPKa, 3a4eT
pabora ¢ OaHKaMu
EI'D
2. MoayJb «YpaBHeHUs, 4
CHCTEMbI YPABHEHHID)
2.1. | YpaBHeHus B menbix ynuciax | 1 Munu-nexnus, HabGmronenue, TecTupoBaHue
MPAKTHKYM
2.2. | UppaunoHaIbHEIE, 1 [IpakTukym CamonpoBepka,
MoKasaresbHbIE, B3aMMOIIPOBEPKa
norapupmMuIecKue
ypaBHEHUS
2.3. | Cucremsbl ypaBHEHUH 1 [TpakTKym HabGmronenue,
2.5. | Pemenue ypaBHeHUH U 1 3ansaTue-oocyxaenue, | Habmoaenue,
CUCTEM YpaBHEHUU C KOHCYJIbTAIIHS, TectupoBanue,
napameTpamu UCClIeIoBaTeNbCKas CaMOTIpOBEpKa, 3aUeT
paborta, paboTa ¢
6nankamu EI'D
3. Mopnyas «HepaBeHcTBa, 4
CHUCTEMbI HEPABEHCTB)»
3.1. | Jloka3areabCTBO 1 MuHu-neKus, Hab6mronenue
HEPABEHCTB MPAKTHKYM
3.2. | ppaumoHanbHsble, 1 [Ipaktukym, 3anarue- | HaGmonenue,




[I0Ka3aTeJbHbIE, oOcyxieHne caMoIIpOBEpPKa
JorapupMUIEeCKHe
HEPABEHCTBA
3.3. | Cucrembl HEPaBEHCTB [IpakTukym HaGmonenue,
caMoIIpOBEpKa
3.5. | Meton uHTEpBAJIOB O0630pHas JaeKIus, HaGmonenue,
[IPAaKTUKYM, TectupoBanue,
KOHCYJIbTalUs, CaMOIIpOBEPKa, 3aUeT
pabota ¢ OnaHKaMu
EI'D
4, Moayib «@yHKIUH.
Koopaunatel u rpagukm»
4.1. | IlocTpoenue rpapukoB MuHu-nekuus, Habmonenue,
(yHKIMA 1 3aBUCUMOCTEH, MPAKTUKYM npoBepoyHasi pabora
COJIEpKalIX 3HAK MOIYJISI
4.2. | I'paduku ypaBHEHHI [IpakTukym, 3anstue- | HaGmronenue,
KOHCTPYHpPOBaHUE Hccnenosatenbe
KU IPOEKT
5. Monyas «IIpousBoanas u
ee MpUMeHeHne»
5.1. | 'eoMeTpuyEeCKUil CMBICIT O0630pHas JeKIus, HabGmronenue, camonpoBepka
ITPOU3BOTHOM IIPAKTUKYM
5.2. | UccnenoBanne GyHKITUH C [IpakTukym™m, Habmronenue, 3amura MUHH-
MTOMOIIBI0 TPOU3BOJHON IpOeKTHas paboTa IPOEKTa
5.3. | Haubonsiiee u 3anstue-obcyxnenue, | Habmonenue,
HauMeEHbIIIee 3HaUeHUe MPAKTUKYM, TectupoBanue,
GbyHKIIII KOHCYJIbTAIIHs, CaMoOIpOBEpKa, 3aUeT
pabota ¢ O1aHKaMu
EI'D
6. Moayasb «TexkcToBbBIE
3aa4umn»
6.1. | 3amauu Ha OBUKEHHE [TpakTukym, urpa Habmronenue, camonpoBepka
6.2. | 3amauu Ha COBMECTHYIO [TpakTukym, urpa Habmronenue, camonpoBepka
paboty
6.3. | 3amauwm, cBsI3aHHBIE C [TpakTukym, 3anstue- | Habnromenue, camonpoBepka
0aHKOBCKUMU pacyéTaMu KOHCTPYMPOBAHUE
6.4. | 3ajaun Ha cMecH, CILIABBI, [TpakTukym, 3anstue- | HabGmronenue,
pPacTBOPBI. KOHCTPYMPOBAHUE B3alMOIIPOBEPKA
6.5. | 3ajauyn Ha ONTHUMAJIbHOE 3anstue-o0cyxkaenue, | TecTupoBaHue, 3a4yeT
pelieHue KOHCYJIbTAIIHS,
paboTta c G1aHKamMu
EI'D
7. Moayasb
«Tpuronomerpus»
7.1. | TpuroHoMeTpHUUECKUe [TpakTHKyM, MUHU- Habmronenue, nmpoBepodHas
ypaBHEHUS JIEKIUs paboTa
7.2. | CucreMsl [Ipaktukym, 3anstue- | Habmronenwue,
TPUTOHOMETPUUYECKHX oOcyxieHune B3alMOIIPOBEPKA
ypaBHEHUN
7.3. | IIpocreiimme 3anstue-oocyxaenue, | Habmronenue,
TPUTOHOMETPHUYECKUE MPAKTHKYM, 3a4er




HEpaBEHCTBA KOHCYJIbTaIIHA,
paborta c 61aHKaMu
EI'D

8. Moayasb
«KomOunnaTopuka. Teopus
BEPOSATHOCTEID)

8.1. | Kombunaropuka 3anstue-o0cyxnenue, | Habntonenue, pe3ynbraTbl

NPaKTUKyM, MUHU- KOHCTPYHPOBAHHS
JICKIHSI, UTpa

8.2. | Teopuss BeposATHOCTEH U 3anstue-oocyxaenue, | Habmonenue,

CTaTUCTHKA MUHH-JICKIHS, UTPa, TectupoBanue, 3a4er
KOHCYJIbTAIIHS,
pabota ¢ OnaHKaMu
EI'D

9. Moayas «Ilnanumerpus»

9.1. | 3amaum Ha pelieHue O0630pHas JeKIus, HaoOmronenue,
TPEYTOJILHUKOB, NPaKTUKYM B3aMMOTIPOBEPKA
BBEIYHCIIEHHUE TUIOMIAIEH
TIIOCKUX QUTYP.

9.3. | Bekropsl. MeTon [IpakTukym, MuUHH- Habmonenue,
KOOpAWHAT POEKT 3amuTa npoeKTa

9.4. | [InanuMeTpHUUYECKHE 331291 [IpakTukym, 3ader, B3aUMOIIPOBEpPKa
MOBBIIIEHHON CIIOKHOCTH KOHCYJIbTallMs,

pabota ¢ O1aHKaMu
EI'D
10. | Monyne «CtepeomeTpusi»
10.1. | MHOTOrpaHHUKH [Tpaktukym, 3ansatue- | Habmonenue,
KOHCTPYHUPOBaHHE TECTUPOBAHUE
10.2. | ITimomanu 1 00BEMBI [IpakTuKyM, MHUHH- Hab6mronenue,
HPOEKT 3amura npoexKTa
10.3. | Meron koopauHaT KOHCYJIbTalMs, 3ayeT, B3aUMOIIPOBEPKaA
pabora ¢ OaHKaMu
EI'D
Htorosoe 3ansarue Kpyruslii cton HaGmronenue

COILEPXAHUE
> Moayas «Ywucaa. IIpeodopaszoBanus

Henumocts nenbix uyucen. IIpocTele M COCTaBHBIE 4YHCIIA, PA3JIOKEHUE HATYPAIBHOIO
yycina Ha Mpoctble MHOXWTenu. lIpusHaku nenumoctu. Teopema O JOEIEHUU C OCTATKOM.
B3aumuo mnpoctele uucna. HambGonbmmit obumit aenurens. Haumenblnee oOlee KpaTHoE.
[Ipoctble yncna.

IIpeobpazoBanus MPPaLMOHATIBHBIX,
TPUTOHOMETPUYECKUX BBIPAKECHUH.

CpaBHeHUE NEHCTBUTENBHBIX YUCEIL.

MIOKa3aTCIbHBIX, J'IOl"apI/I(I)MI/I‘{eCKI/IX,

> Moayib «YpaBHeHUD»

ypaBHeHI/IH B IICJIBIX YHCJIaXx.




PaBHOCHIBHOCTD ypaBHeHHH. YpaBHeHus Buga P(X)-Q(X)=0. YpaBHeHus Buaa

VYpaBHEHHUs, cOAEpIKALLME IEPEMEHHYIO T10]1 3HAKOM MOAYJsl. HectaHnapTHble pUeMbl PELLICHU
ypaBHeHUH. Vcnonp3oBaHne CBOWCTB (DyHKUWH IJIsi pELICHUS ypaBHEHHH. Pa3nuyHble MeTObI
peLIeHUs CUCTEM YPAaBHEHMI.

Omnpenenenue mnapaMerpa. PemieHue ypaBHEHHH, cojlepKallux IapaMeTpbl. Pemenue
CUCTEM YpAaBHEHMH C IIapaMETPaAMHM.

> Moayas «HepaBeHncTBa»

Jloka3aTesnbCTBO HEPABEHCTB

Pa3nuuHbie METO/bI pellIeHNs HEPABEHCTB

ANropuTM pelieHuss HEPaBeHCTB ¢ IEPEMEHHOM 101 3HAKOM MOYJIS.

Paznuunble MeTopl pelieHus cucteM HepaBeHCTB. CHCTEMbl HEPABEHCTB COJIEPIKaIIMX
MIEPEMEHHYIO 1101 3HAKOM MOJIYJISI.

OO600111eHHbII METO HHTEPBAJIOB IIPU PELLICHUN HEPABEHCTB.

> Moayab «®@ynknuu. Koopaunarsl u rpapukm»

I'paduku  ypaBHEHMIA. I'padmyeckuit  cnoco6 mnpencraBieHuss  HUHGOPMALNU.
«CuutbiBaHue» cBOMCTB ¢yHkuuu 1o e€ rpaduxy. Iloctpoenue rpadukoB GyHKIME U
3aBHCUMOCTEH, coepKalUX 3HaK MOIYJIS.

> Monyas «IIpon3BoaHasi M ee NpUMeEHEHHE)

DU3NYECKUH U TEOMETPUYECKUIN CMBIC MPOU3BOAHOM. [Ipon3BoaHas U uccaeI0BaHUE
¢byakuumii. Bo3pactanue n yopiBaHue QYyHKIIUUA.  DKCTpeMyMbl. UTeHHe rpadukoB QpyHKINHN U
rpa¢ukoB nMpou3BogHOM GyHKIMU. Hanbonbiiee u HanMeHbIlee 3HaYeHUE (PYHKITHH.

> Monyab «TekcToBbIe 3a71aUn»

[IpakTuKO-OpUEeHTUPOBaHHbIE 3a]]aUd. 3aJa4l Ha TPOICHTHI.

3amaun Ha JBIWKEHWE. 3aJauyd Ha JBUKCHHME 10 peke. 3aJauyd Ha JBWKEHUE II0
OKPY)KHOCTHU. 3a/lauyil Ha ONpEJENIeHnEe CPeJHEN CKOPOCTH ABWKEHHUA. 3aJaud Ha COBMECTHYIO
paboTy. 3amaun Ha CMECH | CILIaBbl. 3a/1a4M Ha pa30aBlieHUE.

[Ipocreiimue 3anaun ¢ ¢puznueckumu hopmynaMu. 3agaun ¢ GU3HUECKUM COJCPIKAHHEM,
CBOJISIIIMECS K PEIICHUIO JIMHEWHBIX U KBAaJPATHBIX YPaBHEHUI 1 HEPABEHCTB.

HaxoxaeHrne HauMeHbIIero JOCTaATOYHOTO U HauOOJIbIIIEro BO3MOKHOTO KOJIMYECTBA.

> Moayab «Tpuronomerpus»

[Ipocrelimme TpuroHomerpudeckue ypaBHeHMs. [Ipuknaasbele 3agaum, cBojdIMecs K
pELIEHUIO MPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUH M HepaBeHCTB. O0iacTh 3HaueHHM
TPUTOHOMETPUUYECKUX (PYHKLUH.

Pemenne TpUrOHOMETPUYECKMX YpPAaBHEHUM, HEPABEHCTB M MX CHUCTEM, COJEPXKAIIMX
IIEPEMEHHYIO 1101 3HAKOM MOJTYJISI.

Perienue 6osiee CIOXKHBIX TPUTOHOMETPUUYECKUX YPABHEHUH U UX CUCTEM, C IPUMEHEHHEM
HECTaHIapPTHBIX METOIOB.

Hcnonp3oBaHWE OCHOBHBIX CBOMCTB TPHUTOHOMETPHUYECKMX (YHKIMHA B 3aadax cC
napaMmerpamu. TpUroHOMETpUUECKHUE YPAaBHEHUS, CUCTEMBI YpaBHEHUI, COAEpKAIINE TapaMeTp.



> Monyas «KomOnnaTopuka. Teopusi BeposiTHOCTE»

KombOunatopuka. Iloouepeanblii ¥ OJHOBpEeMEHHBIH  BbIOOp. PasmemeHust ¢
IIOBTOPEHUSAMH, COUETAHHUs C NIOBTOPEHUAMU. [IepecTaHOBKH.

BepostHocTh. YacToTa cOOBITHS, BEPOATHOCTh. PAaBHOBO3MOXKHBIE COOBITHSI M TIOJICUET UX
BeposATHOCTH. ['eoMeTprueckas BepOSTHOCTh. BeposSTHOCTH COOBITHIA. Y CIIOBHAs BEPOSTHOCTb.
HezaBucumocts  coObiTuii. BeposTHOCTh Npou3BeAEHUS HE3aBUCHUMBIX coObITUI. Dopmyna
bepnymn. Pemenne 3aaau.

Craructuueckue nanselie. [IpencraBienne TaHHBIX B BHJIE TAOIUII, AUArpamMmM, TpaguKoB.
[loHsiTHE O CTATHCTUYECKOM BBIBOJIE HAa OCHOBE BBHIOOPKH. [IOHSATHE WM TpUMEpHI CIy4alHBIX
COOBITHH.

> Moayab «Ilnanumerpus»

MHuoroyronpHukd. OKpYKHOCTb. YTJbl B OKPY)KHOCTH. BrucanHas u omnucaHHas
okpyxHocTH. [Inomamu minockux ¢uryp. [IpaBuibHble MHOTOYTOJIBHUKH.

Bexropsl. CkansipHoe Ipou3BeieHne BEKTOpoB. MeTo 1 KoopinHaT.

[InannMeTpuyeckre 3a1a4u MOBBIIIEHHON CJIOKHOCTH.

> Moayab «Ctepeomerpus»

[IpsiMbIe ¥ MIIOCKOCTH B MTPOCTPAHCTBE. YTOJI MEXKIY CKPEIIUBAIOIAMHUCS MPSIMBIMH. YTOJ
MEXTY MPSMOM U TIIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTSIMU. PaccTosHme B TPOCTPaHCTBE.

MHuororpanHuka U ux cBoictBa. [Inmomanu moBepxHocTH U 00BeMbI Ted. COOTHOIICHHE
MEXy 00beMaMU MOJ0OHBIX TE.

Bexkrtopel. CkansipHoe Mpou3BeAeHUE, YTOJ MEKY BEKTOPAMH.

Metoa KOOpIMHAT B TPOCTPAHCTBE.

I[TOCOBHUE JIJISI VHAIIUXCA

B cooTBercTBUM ¢ HA0OPOM y4eOHBIX MOJYJICH 3JIEKTUBHOTO Kypca HEOOXOAUMO BHIOPATh OJTHO
U3 NPEIOKEHHBIX TOCOOUIA [T yYaIluxcsl.

1. Buwirenkun H. S., HIubGacos JI. II., IllmbacoBa 3. ®. 3a crpaHumamu ydeOHHKA
Marematukd. Apudpmeruka. Anredpa. Ilocobme nmns ywammxcs 10—11 kmaccoB. — M.:
[Ipocsenienue, 2014 u nocnenyronye u3gaHusl.

2. Bunenxkun H. ., ubGacos JI. II., HlubacoBa 3. ®. 3a crpaHunamMu ydeOHUKA

MatemaTuku. ['eomerpus. CtapuHHbIE U 3aHMMaTeNbHbIE 3a1aun. [locoOue mist ydamuxes 10—
11 knmaccoB. — M.: IIpocsenienue, 2014 u nocieayroumuye n3aaHusl.

3. Kadsapos A. XK. Maremartuka. [Ipodunbusiii ypoBens. Kuura ans ygammumxes 10—11
KJIacCcoB 00ImeoOpazoBaTenbHbIX yupexxaeHuil. — M.: [lpocBemenue, 2014 u mnocienyomue
W3/IaHus.

4. 3uB b. I'., Meiinep B. M., baxanckuit A. I'. 3amaun mo reomerpuu. 7-11 kmaccel.
ITocobue ans ywammxcsi oOmeoOpa3oBarenbHbIX opranuzanuii. — M.: Ilpocsemenue, 2014 u
MOCJIEYIOIUE U3JaHUS.

S. Huxonbckuit C. M. Anrebpa um Hayana Marematudyeckoro aHanmsa. 10-11 kmaccel.
ITocobue mnst yuamumxcs oOmieoOpa3oBaTeIbHbIX YUpekJeHUH. (DIeKTHUBHbIE Kypchl). — M.:
IIpoceemenne, 2014 u nocnenyronme U3gaHus.

6. Hlapeirun M. @. Marematuka. Pemenue 3anau. 10 xnace. (IlpodwmisHas mkona). — M.:
IIpoceemenne, 2014 u nocnenyrone U3aaHus.
7. Hlapeirun U. @., T'onybes B. . Matemaruka. Pemenue 3amgau. 11 knacc. (Ilpodunbhas

mkona). — M.: [Ipocsemenue, 2014 u nmocneayronyue u3gaHus.



8. HIubacos JLII. Ilocobme s yuammxcst 10-11 xmaccoB Teopust BeposSTHOCTEH.
MaremaTrueckuii ananus. 3a crpaHduamMu yueOHuka Mmatematuku. — M.: [Ipocsemienne, 2014 u
HOCIEYIOIUE N3JaHuUs.

TonpKo I yJalmuxcsl, 0CBauBAIONIUX IPOTpaMMYy 10 MaTeMaTHKE Ha 0a30BOM YPOBHC

9. EID 2019. Maremaruka. Ilpodunbnblii ypoBeHb. 36 BapuaHTOB. THUIIOBBIE TECTOBBIE
3amanus. [loa. pen. U.B. Smenko. - M.: Ox3amen, MITHMO, 2019.

10. EI'D 2019.Matemaruka.llpodunsHerii ypoBenb. Tematnueckast pabouast rerpans. [lon pen.
N.B. Smenko. -M.: Dx3amen, MIITHMO, 2019.

11. EI'D: 3300 3amau c orBeramu 10 wmaremaTuke. llpodunbnblii ypoBenb. Ilog
pen.U.B.Amenko M.: Dx3amen, 2017.

12. Marematuka. [IpodunbHblii ypoBeHb. EnuHbI TOCYmapcTBeHHBIH dK3aMeH. ['oToBHMCS K
urtoroBor arrectaruu. / A.B.CemenoB, A.C.Tpenanun, W.B.fAmenko, W.P. Beicomkuii,
I1.1.3axapoB — M.: Uatemnekt-Llentp, 2019.

13. EI'D. Maremaruka. [IpodunbHblid ypoBeHb. 3agaHus C Pa3BEPHYTHIM  OTBETOM.
/10.B.CagoBanumnii — M.: Dx3amen, 2019.

NHOOPMALMNOHHBIE PECYPCBI

1. AnrebGpa. YuebHoe mnocobue sl ydammxcsi 8 Kiacca ¢ YriyOJIEHHBIM H3y4YeHHEM
marematuku o ped. H.S. Bunenkuna. — M.: [Ipocsemenune, 2015 u nocienyromme n31aHusl.

2. Aunrebpa. YyeOHOe mocoOme Ui ydammxcst 9 kimacca C yriyOJeHHBIM H3y4eHHEM
marematuku noj ped. H.S. Bunenkuna. — M.: [Ipocsemenune, 2015 u nocienyromme n31aHusl.

3. Bunenkun H.JI. Anre6pa w Hauwama ananmm3a. YdyeOHuk it 10 ki, ¢ yrayOnaéHHBIM
HU3ydeHHeM Kypca mateMatuku. - M.: [IpocBemienue, 2015 u nocieayronye u3aaHus.

4. Bunenmkun H.JI. Anrebpa wm Hauvana aHanuza. YueOHWK s 11 k1. ¢ yrioyOnéHHBIM
HU3ydeHHeM Kypca mateMatuku. - M.: [IpocBemnienue, 2015 u nocieayronme u3ganus.

5. Bombedcon I'. K. B xoopaunatax. — CI16.: CMHUO-IIpecc, 2015.

6. Topmreitn I1. U. , [Tononckuit B. b. , Axup M. C. 3agaun ¢ nmapamerpamu. — M.: Mnekca,
2014 v nocneayroumue rojapl U3IaHus.
7. Topmuu P. K. [Tnanumerpus. 3agaunuk. — M.: MITHMO, 2014 u nocnenyromie u31aHus.

8. Epmosa A.II. I'omo6opoasko B.B. Ycraas reomerpus. 10-11 kimaccer. M.: MJIEKCA, 2010.
9. 3uB b.I'. 3agaun no anrebpe u Hayana ananuza. - CII6.. Mup u cembs, cepust Maructp,
2015 u nocnenyrone U3gaHusl.

10. 3uB B.I'. Crepeomerpus. Ycrtaeie 3amaun. 10-11 kmaccel. CII6.: YePo-na-Hese, 2014 u
MOCJIEYIOIUE U3TaHHUS.

11. 3uB b.I'. Ypoxku noBropenus.- CII6: Mup u cembs, cepust Maructp, 2013 u nocneayromiue
W3/IaHuS.

12. HekpacoB B. b. Bes mikonbaas marematuka. Camoe Heooxonumoe. — CI16.: CMHO-IIpecc,

2017.
13. Peoxkuxk B.U., UYepkacoBa T.X.umaktuueckue Marepuaibl 1o anrebpe U
MaTemarudeckomy ananusy. — CI16.: CMHO-IIpecc, 2008 u nocnenyromiye u3iaHus.

14. CmupnoB B. A. I'eomerpus. [Inanumerpus: Ilocobue mist nmoxrotoBku k EI'D / mon pen.
Ceménona A.JI., SAmenko U.B.— M.: MITHMO, 2019.

15. [Mapeirun U.®., T'onyoeB B.M. ®akynpratuBHbIN Kypc o maremaruke (10 xmacc). — M.:
IIpoceemenne, 2014 u nocneayronye U3AaHus.

16. Mapeirun U.®., T'onyoeB B.W. ®akynpratuBHbIN Kypc o marematuke (11 xmacc). — M.:
IIpoceemenne, 2014 u nocneayronye U3AaHus.

17. AxtyanbHble nocobus nzaareiabcrsa MITHMO.


http://www.wwww4.com/w3426/643316.htm

NMHTEPHET-MUCTOYHUKU

Briconxuit n. P. Bomnpocsl u OTBETHI. Arnmensamnust.
http://schoolmathematics.ru/apellyaciya-eqe-voprosy-i-otvety-vysockij-i-r
Mopaxosuu A.I'., T'mu36ypr B.U., JlaBpentheBa H.FO. EI'D.Martemarnka. IlomHbiid
CIIPaBOYHHMK. T€Opus U MpaKTUKA.

http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html

JIeicenko @®.®D. Maremaruka.Tematnueckue tectol.l'eomMeTpus, TEKCTOBBIC 3aJayH.
http://www.alleng.ru/d/math/math450.htm

OtkpoiThiii Oank 3agay ['MA:http://mathgia.ru:8080/or/gial?/

Own-naitn recrel: hitp://uztest.ru/exam wm  http://egeru.ru

OTkpbIThIi Oank 3amganuit EI'D mo maremaruke — hitp://mathege.ru

[Mopran uadopmarmonHoi noaepxkku EI'D — hitp://www.ege.edu.ru

denepanbHbIi eHTp HHGOPMAITHOHHO-00pa30BaTeILHBIX pecypcos — hitp://feior.edu.ru

DJeKTPOHHBIN KaTajJor 00pa3oBaTelibHBIX pecypcoB — hitp://katalog.iot.ru

denepanbHbIF HHCTUTYT MEIarOrMuecKux u3Mepenuit — http:// www.fipi.ru/

Cankt-IlerepOyprckas akaJgeMus MOCTAUIIIOMHOTO TIEIarOrHIeckoro oOpa3oBaHUs —
http://spbappo.com/

MOCKOBCKHH TISHTP HEMPEPHIBHOTO MAaTEMAaTHIECKOTO 00pa30BaHUS —
http://www.mccme.ru/

PLHHOKOuMHT (EI'D B Cankt-IlerepOypre) — http://www.ege.spb.ru/

Metoanyeckre PeKOMEHIANNN YYUTEIIO-TTPEIMETHUKY (TIPEICTaBICHBI BCE IIKOJBHBIC
npeaMeTs). MaTtepuanbl Uil CaMOCTOSTEIbHON pa3paboTku MpOoGUIBHBIX MPoO H
aKTUBH3AIIMH ITpoliecca 00ydeHus B cTapiie mkose — http://www.center.fio.ru/som

Caitt WUnTepHer — mkoJsibl m3natenscrBa «llpocBemenue». Ha caiite mpencTaBiieHbI
HNHuTtepHeT-ypoku 1o anreOpe ¥ HadajaM aHajdu3a U T€OMETPHUH, BKIIOYAIOT MOJTOTOBKY
cmaun EI'D — http://www.internet-scool.ru

Caiitr m3garenbctBa «MHTemnekT-LleHTpy», Iie MOXHO HAWTH Y4eOHO-TPEHHUPOBOUYHBIE
MaTepuaibl, IeMOHCTPAIMOHHBIC BEPCUHU, 0AHK TPEHUPOBOYHBIX 3aJaHHH C OTBETAMH,
METOMYECKUE peKOMEHIaMK 1 00pa3iisl pemrenuit — http://www.intellectcentre.ru

Caiit yuutens matemaTuku llleBkuaa Anekcanapa — hittp://www.shevkin.ru/
Oo6pazoBarenbHas iathopma «Pemry ET'D»— http://www.mathnet.spb.ru/

COOpHUK HOPMATUBHBIX IOKYMEHTOB — ege.edu.ru

IToarotoBka k EI'E, HOBBIe OiaHKHU 3aaHMiA, TUIAKTHICCKUE MaTepHalIbl, OIIOPHBIC
cxeMsl — £0e.0n-line.info

Cuctema orneparuBHoro uHMopMupoBanus o pesynbrarax EI'D — fed.egeinfo.ru/ege
On-line Tecter — Www.uztest.ru

Marepuans! 11 noaroroBku k EI'D (teopus n npaxruka) — wWww.egel00.ru

WuTepaktuBHas aunHus — internet-school.ru
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	Предлагаемый элективный курс адресован учащимся 11 классов. Главная его идея – это организация систематического и системного повторения, углубления и расширения школьного курса математики, что, несомненно, будет направлено на осмысленное изучение мате...
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