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MATEMATHKA JUJIS1 KAXK/JIOTO

AHHOTAIMS YJIEKTUBHOI0 Kypca

PaGouas mporpamma paspaboTaHa B COOTBETCTBHH ¢ HOPMATUBHBIMH JJOKYMEHTaMHU:

denepanbHbIM 3ak0HOM OT 29.12.2012 ®3 No0273 «O6 obpa3zoBanun B Poccuiickoit denepanuny ,

[Tpukazom MunmCcTEepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 12.12.2010 No1897 «O06 yrBepx)acann (eneparbHOro rocyaapCTBEHHOTO
OCHOBHOTO 00111eT0 00pa30BaHUs»,

[Tpukazom Munobpuayku Poccun ot 30.08.2013 No1015 «O06 yTBepkIeHUH MOPsAKA OPraHU3alUU M OCYIIECTBICHHUS 00pa30BaTeIbHON ACITEIBHOCTH
10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM HavyalbHOTO 00IIEro, OCHOBHOT'O OOIIET0, U CpeIHEro o0iero o0pa3oBaHus,

O6pazoBarenbHoii mporpammoit OcaoBroro O6mmero O6pazosanus 8 —9 kinaccos 'bOY numes Ne 445 Kypopraoro paiiona Cankt-IlerepOypra

VYueonsim mmanoM ['BOY numest Ne 445 na 2017-2018 y4ueOHbIl TO1T

[IpennaraemMsblil 271€KTUBHBIN Kypc agpecoBaH y4amumcesa 9 kiaccoB. ['1aBHas ero uzaes — 3To peanu3anus Uaeu npeanpoduibHOi MOArOTOBKU ydaluxcs,
OpraHu3alysl CUCTEMaTHYECKOI0 U CHUCTEMHOI'O MOBTOPEHUS, YIiyOJeHUs U pacIIUpEHHUsl Kypca MaTeMaTUKU 3a MEepUO] M3yuyeHHUs B OCHOBHOW WIKOJIE, YTO,
HECOMHEHHO, OYyJIET HalpaBJIEHO HAa OCMBICIEHHOE U3y4Y€HUE NpeaMeTa, a 3HAUUT U NMPaBUJIbHBINA BBIOOp NajibHeero npopuist 00y4eHus B cTapuieil HIKoJe.
JlaHHBIN Kypc MO3BOJUT YAOBJIETBOPUTH 00pa3oBaTelbHbIe NOTPEOHOCTH YYAILIMXCS, OCBAaUBAIOIIMX KaK 0a30BbIi YpOBEHb MaTeMaTHKH, TaK U IMOBBIIICHHbIN
YPOBEHB.

MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma JaHHOTrO 3JEKTUBHOTO Kypca OpPHUEHTHUPOBAaHA HAa PACCMOTPEHUE OTAENIBHBIX BOIPOCOB MAaTEMAaTUKH, KOTOPbIE BXOAST B COJEpKaHUE
roCy/lapCTBEHHONW WTOTOBOM aTTECTAalMy M0 MAaTeMaTHUKE 3a Kypc OCHOBHOM IIKOJbl. Kypc IONOJHSAET M pa3BUBAET IIKOJBHBIM Kypc MaTEMaTHKH, a TAKXKe
ABJIseTCS NHPOPMAIMOHHON MOJIEPKKOH ajbHeero o0pa3oBaHus B CTapuiel IKOJIe U OpPUEHTUPOBAH Ha yJOBJIETBOPEHHE 00pa30BaTENIbHBIX MOTPEOHOCTEH
IIKOJBHUKOB, UX AQHATUTHYECKUX M CHUHTETHUYECKUX crocoOHocTei. OCHOBHAs M€ JTaHHOTO 3JEKTHBHOTO Kypca 3aKJII0OYeHa B PaclIMPeHUH M YIriyOJeHuu
3HAHUW yyaluXxcs MO HEKOTOPBIM pa3jesiaM MaTeMaTHKH, B OOECIEeUEeHUH MPOYHOIO M CO3HATEIbHOI'O OBJIAJEHUS Y4alllUMHUCS CHUCTEMON MaTeMaTHYeCKUX
3HAaHUH U yMEHUI1, B TOM 4HCiIe HEOOXOAUMBIX MPH cJjaue BHITYCKHOTO 9K3aMEHa.

B mpomecce ocBoeHust copepxkaHHs JAHHOTO Kypca YYEHUKH OBJIQ/IEBAIOT HOBBIMH 3HAHUSIMHU, OOOTramialoT CBOW YKU3HEHHBIM OMNBIT, MOJY4aroT
BO3MOXHOCTh MPAKTUYECKOTO MPUMEHEHHsI CBOUX MHTEJUIEKTYaJIbHbBIX, OPraHU3aTOPCKUX CHOCOOHOCTEH, pa3BUBAIOT CBOM KOMMYHHKATHBHBIE CIIOCOOHOCTH,
OBJIaJICBAIOT 001IeyuyeOHbIMU yMeHMsIMU. OCBOEHHE IPEAMETHOTO COJEp)KaHUS Kypca M caM MpOIecC U3YyYEHHUsS] €ro CTaHOBSTCS CpPEACTBAMH, KOTOpPbIE
00eCreynBaroT Mepexo] OT 00yUYeHHUs YHalIHXCs K UX CaMOOOPa30BaHHUIO.

N3yuenue kypca npeanosiaraer odecredyeHre nojJ0KUTeIbHON MOTUBAIIMY yYaluXcs Ha TOBTOPEHHE paHee 3YYEHHOI0 MaTepurasa, BbIIEIEHUE Y3JI0BBIX
BOIIPOCOB Kypca, NPeAHAa3HAYEHHBIX I IOBTOPEHUS, UCIIOIb30BAaHUE CXEM, MOJEIEH, OOPHBIX KOHCIEKTOB, CIPAaBOYHUKOB, KOMIIBIOTEPHBIX TECTOB (B TOM
YHClie UHTEPAaKTUBHBIX ), CAMOCTOSTEILHOE COCTaBJIEHNE (MOJEIUPOBAHHE) TECTOB.

MeToaonoruyeckoi OCHOBOM IpenaraeMoro Kypca sIBISieTCs AESITEIbHOCTHBIM MOJIXO0A K oOyueHHro maremaruke. J[aHHBIH TOJXOJ MpeArosaraer
oOydeHne He TOJIbKO TOTOBBIM 3HAHUSAM, HO M JESITENbHOCTH MO MPHOOPETEHUIO ATUX 3HAHUM, CIOCOOOB pacCyXJeHuM, NoKazaTelnbCcTB. B cBA3M ¢ 3TUM B
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MATEMATHKA JUJIS1 KAXK/JIOTO

Ipolecce W3y4YeHHsI Kypca ydalluMmcsl MpeJiaratoTcs 3aJaHus, CTUMYIHPYIOIINE CaMOCTOSTENIbHOE OTKPBHITUE UMM MaTeMaTHYeCKUX (akTOB, HOBBIX, paHEe
HEU3BECTHBIX, IPUEMOB M CITIOCOOOB PEIICHUS 3a]1a4.

Pa3zBuBaroninii ¥ BOCIMTATENbHBIH MOTEHLHMAT 3JEKTUBHOTO Kypca IOJHOCTBIO COOTBETCTBYET OCHOBHBIM HJESIM, 3aJI0)KEHHBIM B (perepanbHbIX
00pa30BaTeNbHbIX CTaHAAPTAX BTOPOTO MOKOJIEHHUS.

Heas Kypca: okazaHue MOMOIIM y4YalIMMCS B BBHIOOpE JanbHEHmero npoduis oOydeHus B CTaplield IIKOJe: CO3/IaHue YCIOBUHM ISl caMOpeaTn3aluu
yuauxcs B rmpolecce y4eOHOH AedTeIbHOCTH, pa3BUTHE MAaTEMAaTHUECKUX, MHTEJUIEKTYaIbHBIX CIIOCOOHOCTEH yJaluxcsi, 0000IIEeHHbIX YMCTBEHHBIX YMEHUH.

JUis 1OCTHXKEHMsI TOCTABJIEHHBIX LieJel B Ipoliecce 00y4YeHUs PeIaoTCs CIeAyIoIue 3a1a4u:

1. Pacmupenue u yriy0jaeHHe MKOIBHOTO Kypca MaTEMaTHKH.

2. AxTyanusanus, CHCTEMaTH3alus 1 0000IIeHne 3HAaHUH yJaruxcs 0 MaTeMaTHKe.

3. ®opMUpOBaHUE Yy ydyalllUXCsl TIOHUMAHUS POJIM MaTeMaTHUECKUX 3HAHWN KaK MHCTPYMEHTA, IO3BOJIAIOLIETO BbIOpATh JyYIINH BapUaHT ACHCTBUHA U3
MHOTHX BO3MOYHBIX.

4. Pa3BuTHe HHTEpECA YYaIIUXCS K U3YYEHUIO MaTeMaTHKH.

5. Pacmmpenue HaydHOTO Kpyro3opa y4Janiuxcsi.

6. O0yueHue yyaluxcs pelieHHI0 y4eOHbIX U )KU3HEHHBIX TPo0JeM, criocodam aHanu3a nHpopMaluu, mojiyyaeMoi B pa3HbIX (popmax.

7. ®opMUpOBaHUE MOHITHS O MATEMAaTHUECKUX METOaX IPU PEIICHUH CIOXKHBIX MATeMAaTHIECKUX 3a]1a4.

8. OpueHTHpOBaHUE yJalIUXCS Ha IPOQeccuy, CyIeCTBEHHBIM 00pa30M CBsI3aHHBIE C MATEMATHKOM.

Opraam3anys 3aHATHI 3JEKTHBHOTO Kypca JOJDKHA CYHIECTBEHHO OTIMYATHCS OT YPOUHOW: ydamieMycs HEeOOXOIMMO JaBaTh JTOCTaTOYHOE BpEMs Ha
pa3MBbIILICHUE, TPUBETCTBOBAThH JIOObIE MONBITKA CAMOCTOATENbHBIX PAacCyKIEHHUH, BBIIBUKEHUs TUIOTE3, CIOCOOOB pelieHus 3ajgad. B kypce 3aioxeHa
BO3MOXKHOCTH AU (HEepeHITUPOBAHHOTO O0YIECHHS.

[IpumMenstoTCs crnenyromuye BUAbL JICATEILHOCTH HA 3aHATUAX: OOCYXJEeHUE, TeCTUPOBAHUE, KOHCTPYHPOBAHUE TECTOB, 3aJaHMM, HCCIel0BaTelbCKast
NesITeTbHOCTD, Pad0Ta C TEKCTOM, TUCITYT, 0030pHBIC JIEKIIMHA, MUHHU-JIEKIIUN, CEMHHAPHI M MPAKTHKYMBI TI0 PEHICHHUIO 33]1a4, IPETyCMOTPEHBI KOHCYIbTAIIHH.

CylecTBeHHbIM SIBJISIETCS OpraHu3alys paOoThl M0 OOyYEHHIO 3alOJHEHUs OJaHKOB MUTOrOBOM aTTecTallMd, 4To, 0e3yclIOBHO, OyJeT crocoOCTBOBAThH
CHSTHIO TICUXOJIOTHYECKOTO HANIPSHKEHUS yJaIluXcs Epe] MPOIEaypOoid IK3aMeHa.

Mertoas! u hopMmbl o0yueHust onpeaenstorces TpedoanusmMu GPI'OC, ¢ yyeToM HWHAMBHUIYAIbHBIX M BO3PACTHBIX OCOOEHHOCTEW yyalluxcs, pa3BUTUS U
CaMOPa3BUTHS JIMYHOCTH. B CBSI3M C 3THM ONpeieTIeHbl OCHOBHBIC TIPUOPUTETHI METOIMKH M3YUYEHUS dJIEKTHBHOTO Kypca:

e 00ydeHHue uepe3 ONbIT U COTPYAHUYECTBO;

e  HMHTEPAaKTUBHOCTH (paboTa B MAJBIX TPYIIAX, POJIEBBIE HTPbI, TPEHUHTH, BHE 3aHSATHH - METO/I TPOEKTOB);

e  JIMYHOCTHO-JCATEIHHOCTHBIN U CYOBEeKT—CYOBEKTUBHBIN MOAX0/ (00Jblllce BHUMAHHUE K JINYHOCTH YYalllerocs, a He LEJsIM YUuTels, paBHOIIPAaBHOE UX
B3aUMOJICHCTBUE).

@DopMbI B METOJIbI KOHTPOJIS: TECTUPOBAHHUE, CaMOIIPOBEPKaA, B3aUMOIIPOBEPKA yJallUMHUCS OpYyr Apyra, codeceJoBaHue, MUCbMEHHBIM U YCTHBINA 3a4er,
NIPOBEPOYHBIC THCHMEHHBIE paboThl, HaOmoaeHne. KomudecTBo 3aqaHnii B TecTaX MO KaXI0H TeMe He OJMHAKOBO, OHH HOCAT KOMILJICKCHBIH XapakTep, W
OoJbIIast yacTh UX MPU3BaHA BBIABUTH YPOBEHb 3HAHUN M YMEHUH TECTUPYEMOTO.
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Opranu3anys ¥ NpoBEJCHUE aTTECTAUY YIAIUXCS

[IpenycmMoTpeHO MpoBeAEHUE MPOMEKYTOUHBIX 3aYETOB 110 OKOHYAHUIO KAaXKIOTO MOAYJISI, BBIIOJIHEHHWE TBOPYECKUX 33JaHUM M UTOTOBOM 3a4€THOM
paboTHI.

[Ipn npocnymmuBaHuu OJOKOB JIEKIMOHHOIO MaTepuajga M IPOBEACHUS CEMHUHApa, 3aKpeIUIAIOLIEro 3HAHUS Yydaluxcs, I[peaycMaTpuBaeTcs
UHIMBUYaJIbHOE WM TPYMIIOBOE JAOMAILHEe 33aJaHKe, COAEpIKalllee JIEMEHThI UCCIel0BaTeNbCKON paboThl, 3aJjauu JUIsl CAMOCTOSATEJIBHOTO pPelleHus . 3aluTa
pelIeHni U pe3ysIbTaTOB MCCIEIO0BAaHUN MPOBOJUTCS Ha BBLACIECHHOM Ui ATOIO 3aHATUM M OLIEHUBAETCS MO MATHOAUIBHON CHUCTEME WM CHCTEME «3ayeT-
He3a4eT», B 3aBUCUMOCTHU OT YPOBHS MOATOTOBIEHHOCTH TPYIIIIbI.

MeTtoinyeckue peKoMEHAAINY 10 peali3alliy IPOrpaMMBl

OCHOBHBIM TUAAKTUYECKUM CPEICTBOM JUIS IPEJIaraeéMoro Kypca sBJISIFOTCS TEKCThl pAaCCMAaTPUBAEMBIX THUIIOB 33/1a4, KOTOPbIE MOTYT ObITh BBIOpaHbI U3
pa3sHOOOpa3HbIX COOPHUKOB, Pa3IMYHBIX BAPUAHTOB, OTKPBITOrO OaHka 3agaHuil [ MA uaM cocTaBieHbl yunTeneMm.

Hnst 6onee 3¢ ¢deKTUBHON pabOTHl YYalIMXCs LEIecooO0pa3HO B KA4eCTBE IUAAKTUYECKUX CPEICTB HCIOJIB30BATH MEIUAPECYPCHI, OPTaHU30BBIBATH
CaMOCTOSITENIbHYIO Pa0OTy ydaluxcs C UCIOJIb30BaHUEM JAUCTAaHIIMOHHBIX 00pa30oBaTelIbHBIX TEXHOJIOTUH, B TOM YHCIE OCYLIECTBIATh KOHCYJIbTAlMOHHBIE
npoueaypsl uepe3 GopyM, 4aT, 3JEeKTPOHHYIO MOUTY.

BapuaHThl KOHCTpYUpPOBaHMsI yUeOHOTO MJIaHa 3JIEKTUBHOIO Kypca

Kypc nocrpoen no mogynpHOMY npuHIMITY. KoarmaecTBo Moy e npecTaBieHo Ype3BhIUYaiiHO IIMPOKUM CIIEKTPOM (8 MoayIel, Kaxplii paspaboTaH Ha
11 gacoB u 16 yacoB) u ABIsETCA U30BITOYHBIM IO OTHOUIEHUIO K KOJIMYECTBY YaCOB 3JIEKTUBHOIO Kypca. Tak, /Ui HalloJHEHUs Y4eOHOro IIaHa 3JIEKTUBHOTO
Kypca Ha 34 yaca He0OXOAMMO BBHIOpATH JHOOBIE TPH MOLYJIS IO 11 4acoB TUTFOC UTOTOBOE 3aHATHE | Yac WM 1Ba MOIYJIS 1O 16 9acoB IUTIOC UTOTOBOE 3aHATHE 2
yaca; JJIs1 HallOJIHEHUs! y4eOHOro TulaHa 3JIeKTUBHOIO Kypca Ha 68 yacoB HE0OXOAMMO BBIOpATh JIFOOBIE MIECTh MOy el o 11 yacoB u 2 yaca UTOrOBOE 3aHSTHE
WIM YeTbIpe MOAYIIS 1o 16 4acoB, B 3TOM cillyyae Ha UTOTOBOE 3aHSITHE ocTaeTcs 4 yaca Wiy J1I000H Ipyroi KOMIUIEKT U3 IPEJI0KEHHOT0 ITEPeUHs MOTyJIEH.

BapuatuBHOCTh KOMIUIEKTOBAaHUS Y4eOHOIO IJIaHA IO3BOJISIET OPraHU30BaTh B paMKaxX OJHOM MPOrpaMMbl 3JIEKTUBHBIE KYPChI C pa3IMYHBIM KOJIMYECTBOM
yacoB oT 12 o 68. Kpome Toro, He peaKu ciaydau, KOT/ia B paMKax Mpeanpo@ibHON MOATOTOBKH HEOOX0IMMO peain30BaTh yUeOHYIO TPOrpaMmy dJIEKTHBHOTO
Kypca ¢ MEHBILIUM KOJIMYECTBOM YacOB, HAIlpUMeEp, B TE€UEHUE OJITHON yeTBepTH. B 3ToM cityyae MoXkeT ObITh CKOHCTpYHMpPOBaHa MpOrpaMMa 3JI€KTUBHOTO Kypca
Ha 12 gacoB (oauH MOyJh), Ha 24 yaca (J1Ba MOJTYJIA).

Takum 00pa3oM, yUUTENIO MPEIOCTaBISIETCS BO3MOXHOCTh ONPENENATh COAEp)KaHUE AJIEKTUBHOTO Kypca COINIAaCHO 00pa3oBaTelbHBIM MOTPEOHOCTSIM
yyalmxcs, ypoBHIO OCBOEHUS MIKOJBHOTO Kypca MareMaTuku (06a30Bbli, noBbIeHHBIH), YMK, no koTopoMy njer o0yueHue MareMaTHke.
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MATEMATHKA JUJIS1 KAXK/JIOTO
—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————]

BapuanTtbl popMupoBaHusi yaeOHOro njiaHa

OnexTuBHBII Kypc Ha 12 / 17 [ 24 gacoB

Ne m\rt Haszeanue Mmoayns KomnuectBo wacos
1 Monyib Nel 11 16 11
2 Monynp Ne2 - - 11
3 Hrorosoe 3ansTHE 1 1 2
HTtoro 12 17 24

OnexTuBHBIN Kypc Ha 34 yaca

Ne m\it Hazpanue momyns KomnunuecTBo yacos
1 Monyinp Nel 11 16
2 Mopynb Ne2 11 16

3 Mopynb Ne3 11 -

4 Hrorosoe 3ansiTue 1 2
Hroro 34 34

DneKTUBHBIN Kypc Ha 68 yacoB
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Ne m\it HaszBanue moayns KonnuecTtBoO yacoB
1 Monyib Nel 11 16
2 Mopynas Ne2 11 16
3 Moy Ne3 11 16
4 Monynb Ned 11 16
5 Mopynb Ne5 11 -
6 Monynb Ne6 11 -
7 HroroBoe 3ansTHE 2 4
Htoro 68 68
YYEBHO-TEMATHUYECKUWM IIJIAH
3JIEKTHBHOI'0 Kypca
(Ha0op monyJiel 1Jist HATIOJIHEHUsI Y4e0HOI0 IJIAHA)
Ne |Copnepsxanue yuyebHoro | Kou-Bo B TtoM uncne DopMbI 3aHATUI DopMBI KOHTPOJISL
o/ |MaTrepuana YacoOB | JIEKIMH | TPAKTHKYM
1. Monyap «Yucuaa. 11/16 3/5 8/11
IIpeoOpa3oBanus»
1.1. | JlentumocTh LETIBIX 4/6 1/2 3/4 MuHU-TEKIHA, Hab6monenue,
qucen MPAKTUKYM, UTPa CaMOCTOSITeITbHAS
pabota
1.2. | IlpeoGpa3zoBaHus 4/6 1/2 3/4 MuHH-TeKIHs, Habmonenwue,
UppaIOHATbHBIX MPAKTHKYM, B3aUMOIIPOBEPKa
BBIpKEHU I o0CyXKIeHHE YUYaITUMHUCS IPYT
Apyra
1.3. | CpaBHeHue 3/4 1/1 2/3 [TpakTukym, Ha6irotenme,
JCUCTBUTEIBLHBIX YHCEI KOHCYJIbTaIHs, TecrupoBanue,
pabota c GaHKaMH | caMONPOBEPKa, 3a4eT
2. Monyab 11/16 3/5 8/11
«YpaBHeHUS»
2.1. | YpaBHEeHUS B IENbBIX 2/3 1/1 1/2 MuH#u-JIeKus, HaGmronenue,
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qHCITax MPaKTHKYM TECTUPOBAHHUE

2.2. | HecranmaptHbie 6/9 1/3 5/6 [TpakTuKym Habmronenue,
CTIIOCOOBI peIICHHUS poBepoyHas pabora
YpaBHEHU.

2.3. | UccnenoBanue 3/1 1/1 2/3 3aHsTHE- Hab6mronenue,
KBaJIpaTHOTO o0cyxeHue, TectupoBanue,
ypaBHEHUS KOHCYJIbTAIHS, CaMOIPOBEPKa, 3a4eT

HCCIIEI0BATEIIbCKAS
pabora, pabora ¢
OllaHKaMu

3. Monayas 11/16 4 7112
«HepaBeHcTBa)

3.1. | Jloka3aTenbCTBO 3/4 1/1 2/3 MuHHu-JIeKIH, HaGmroneune,
HCPABCHCTB MPAKTUKYM B3aHMOIIPOBEPKA

3.2. | HepaBeHctBa ¢ 3/4 1/1 2/3 [Ipaktukym, 3arstre- | HaGmronenue,
MO/TyJIEM 00CyKIeHue caMoIpoBepKa

3.3. | MeTtoj HHTEpBAJIOB 5/8 212 3/6 O030pHas JeKIys, Hab6mronenue,

[IPAKTUKYM, TectupoBanue,
KOHCYJIbTaIus, CaMOIIPOBEPKa, 3a4eT
pabora ¢ GraHKaMu

4. Moayiab «PyHKIHH. 11/16 4/5 7/11
Koopaunarts! u
rpagukmu»

4.1. | DnemeHTapHOE 4/5 2/2 2/3 MuHH-JIEKIH, HaGmroneuue,
UCCIICIOBAaHHE MPAKTHKYM npoBepoyHas pabora
byHKIMHA

4.2. | KycouHo-3aiaHHbIE 4/5 1/1 3/4 [IpakTukym, 3ansatue- | Habmonenue,
byHKIAHA KOHCTPYUPOBAHUE UccnenoBarenbckuil

IPOCKT

4.3. | OyHKIHH C MOIYIEM 3/6 1/2 2/4 3ausTue- Ha0imroneunue,

obcyxnenue, auaior, | TectupoBaHue,

Urpa, KOHCYJIbTAIHS,
paborta ¢ GraHKamMu

CaMOIIPOBEPKa, 3a4eT
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5. Moayab «TekcToBBIE 11/16 5 6/11 [TpakTukym, urpa HaGmonenwue,
3aaum» CaMOTIPOBEpKa
5.1. | Bagauu «HA IBUKCHHEC) 213 1/1 1/2 [TpakTukym, urpa HaGmoenmue,
CaMOIPOBEpKa
5.2. | Bagaum «Ha 2/3 1/1 1/2 [TpakTukym, urpa HaGmonenwue,
COBMECTHYIO paboTy» CaMOTIPOBEpKa
5.3. | IllponeHTHBIE 213 1/1 1/2 [IpakTukym, 3anstue- | HaGmronenue,
BBIYUCIICHUS B KOHCTPYHUPOBAHHE caMoNpoBepKa
KU3HCHHBIX CUTYaIUIX
5.4. | 3agaum, CBSI3aHHBIC C 212 1/1 1/1 [IpakTukym, 3anstue- | HaGmronenue,
0aHKOBCKUMU KOHCTPYHPOBAHHE B3aHMOIIPOBEPKa
pacyéramu
5.5. | Bagaum Ha cMmecH, 213 1/1 1/2 3ansTue- TectupoBanue,
CILIaBBI, PACTBOPHI o0cyxeHue, 3a4er
KOHCYJIbTaIHs,
pabora ¢ GraHKaMu
5.6. | 3agaum Ha 1/2 -/- 1/2 3ausTue- Hab6monenue,
«OTITUMAJIbHOE o0cyxeHue, TecrupoBanue,
pelieHue» KOHCYJIbTaIus, CaMOIIPOBEPKa, 3a4eT
pabora ¢ GraHKaMu
6. Monyanb 11/16 3/5 8/11
«KomOnnaTopuka.
Teopus
BEPOSAATHOCTEI»
6.1. | KomOunatopuka 4/6 1/2 3/4 3ansarue- HaGmronenue,
oOcyxeHue, pe3yNbTaThI
MPAKTUKYM, MUHH- KOHCTPYUPOBAHHS
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JICKIIUs, UTpa

6.2. | Teopus BeposTHOCTEH 7/10 2/3 5/7 3ansTHe- Habmronenue,

U CTaTHUCTHKA obcyxnenne, MUHU- | TecTHpOBaHUE, 3aUeT
JICKIIMs, UTpa,
KOHCYJIBTAIIHSI,

7. Moayab 11/16 4/5 7/11
«Il1aHuMeTpHS»

7.1. | MHOroyrojapbHHKH 4/5 2/2 2/3 O0630pHas ek, Hab6nronenue,

MPAKTHKYM B3aMMOIIPOBEPKa

7.2. | OKpyXHOCTh 3/5 1/2 2/3 [MpakTukywm, 3anstue- | Habmonenue,

KOHCTPYHPOBAHHUE TECTHPOBAHUE
7.3. | Bekropsr 2/3 1/1 1/2 [Mpaktukym, Muau-  |Habmromenue,
MIPOCKT 3amura npoexTa
MeTto KoOpAHHAT 2/3 -/- 2/3 [TpakTukym, 3auer,
KOHCYJIbTAIHS, B3aHMOIIPOBEPKA

8. Monyan 11/16 3 8/13
«IlocsienoBaTeIbHOCT
n»

8.1. | Merox 212 1/1 1/1 MuH#u-JIeKus, HaGmronenue,
MaTeMaTHIeCKON 3aHsTHE- TECTHPOBAHUE
HHIYKIIAH KOHCTPYHPOBAHHUE

8.2. | Apudmermueckas 4/4 1/1 3/3 [Ipaktukym, 3anstue- | Habmonenne,
nporpeccus 00CyXXIeHHE, MUHU- | 3aliTa MPOEKTa

POEKT

8.3. | 'eomerpuueckas 5/5 1/1 4/4 3ansiTue- 3ayer,

nporpeccust obcyxeHne, B3aMMOITIPOBEPKa
KOHCYJIbTAIHS,

8.4. | Bamauu MOBBIIICHHOM -/5 -/- -5
CIIO)KHOCTH
Htorooe 3anatue 1/2 -/- 1/2 Kpyraslii cTon Habmonenue
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COJAEP)KAHUE

> Monayabs «Ymucaa. IlpeodpaszoBanus»

JlenmnMocts HaTypanbHbIX uucelsl. [IpocTele M cOcTaBHBIE 4YMCIA, PA3JIOKEHUE HATYpaJbHOIO YHCIIa Ha NPOCTble MHOXuUTEnU. lIpu3Haku gemmumoctw.
Teopema o neneHuu ¢ ocratkoM. B3anmuo npocTtslie uncia. Hanbonpmmii o0t nenurens. Hanmensiee obmee kpatHoe. [IpocTsie uncina.

BelpaxeHnus, BKiIOHarouiye apu@merudeckue onepauuu. BelpakeHus, copepkamue Bo3BeleHHE B cremneHb. CBoiicTBa cremeHu. Beipaxkenus,
coJiepsKallre KOpHU HaTypaibHOU cTteneHu. KBajpaTHbIil KOpEHb U3 KBajpaTa pa3HOCTH ABYX 4Hcesl. Moaynb yucna.

CpaBHEHHE IEUCTBUTENIBHBIX YHCEIL.

> Monyab «YpaBHeHHA»

YpaBHEHMS B LIETIBIX YUCIAX

PanvonaneHble M OpoOHBIE ypaBHEHMs. YpaBHEHHUs, cojaepkalue Moaynb. VppauuoHanbHble ypaBHeHus. HecranmapTHbele crnocoObl pelieHus
YpaBHEHUM.

HccenenoBanue KBapaTHOTO ypaBHEHUS.

> Monyas «HepaBeHcTBa»

Jloka3arenbCTBO HEPAaBEHCTB!

Monynb cyMMBl MEHbIIIE UM paBeH cymme moayieil. Cymma B3auMOOOpAaTHBIX IMOJIOKHUTEIbHBIX Yncel He MeHblue 2.CpeqHee reoMeTpuieckoe He
OoJblIe CpeTHEro apu(PMETHIECKOTO MOJIOKUTEIIBHBIX YUCE].

Meron untepBanioB. PaninonansHble HepaBeHCcTBa. HepaBeHcTBa, coaepxkamue Moayib. ppalmoHaIbHbIE HEPABEHCTBA.

> Mopnyab «®@ynkuun. KoopauHarsl n rpagukm»

OyHKIMM (JUHEHHas, 00paTHO-IPONOPIHMOHAIbHAS, KBaApAaTU4HAA U Jp.), UX CBOicTBa U rpaduku. «CyUTbIBaHHE» CBOMCTB (YHKIMU O €€ rpadukKy.
AnanuzupoBaHue rpa(ukoB, ONMUCHIBAIOIINX 3aBUCUMOCTh MEXK/y BETMUYMHAMHU. Y CTAHOBJIEHHE COOTBETCTBUS MEXy rpadukoM (QYHKIHHU U €€ aHAITUTHYECKUM
3ananueM. [loctpoenue rpagukoB GyHKIHMI U 3aBUCUMOCTEH, coiepKalux 3HaK Moayis. ['paduku ypaBHEeHUI.

> Monayab «TexkcToBble 3a1aUmn»

Tuner 3aaay. MCTOIII:I u CHOCO6BI pelICHUA 3aaa4. OCHOBHEIE CHOCOGBI MOACIIMPOBAHUSA 3aay. CocraBienus IaHa pelicHud 3a1a4. PaBHOMepHoe
JBIDKECHUE. 3a/1a4d Ha IBIDKCHHE 110 PEKE, CyIIe, BO3AYXY. 3aJa4M Ha ONPEACIICHUE CpeaHEN CKOPOCTH IBIKCHHS. 3aaui «HA COBMECTHYIO paboTy». OCHOBHas
dopmyna npoueHToB. [IpocThie U croxkHble TporeHThl. CpeaHuil MpOLEHT W3MEHEeHUs BennuuHbL. OOl MPOILEHT W3MEHEHUs BenuuuHBL [IpolieHTHBIE
BBIYHUCJIICHUA B JXKU3HCHHBIX CUTyalUsIX. bankosckue Oorcpanuru. 3a11aq1/1 CBsI3aHHBIE ¢ OAHKOBCKUMU paC‘—IéTaMI/I. KOHHeHTpaHI/IH BCIIICCTBA. HpOHeHTHOG
coaepxanue Beuiecta. KonuuecTBo BemecTBa. Pa3HOypOBHEBBIE 3a/1aUul Ha CMECH, CIUIaBbl, PACTBOPHL. 3a/1a4yl Ha «ONTUMAJIbHOE PEILICHUE.
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> Mopyabs «KomonnaTopuka. Teopusi BeposiTHOCTen»

MuoxecTBa 1 KOMOMHaTOpuKa. MHOXeCTBO. DJIEMEHT MHOXKECTBa, MOAMHOXXecTBO. OObeqUMHEHUE U IepecedeHue MHoxecTB. [luarpammel Jitnepa.
[Tpumeps! perieHnss KOMOMHATOPHBIX 3aa4: epedop BapuaHTOB, PaBWIIO pou3BeaeHus. [lepecTaHoBKH, pa3MenieHus, coueTanus. Pemenne KoOMOMHATOPHBIX
3aj1ad.

Teopust BeposiTHOCTEH. PenieHre BEpOATHOCTHBIX 3a7ad ¢ MOMOIIBI0 KOMOMHATOPUKH. |'eoMeTprudeckas BepOSTHOCTh. Pelenne 3amad4 Ha HaXOXJIEHUE
CTAaTUCTHUYECKUX XaPaKTEPUCTUK, pabOTa CO CTaTUCTUYECKOM HH(pOpMaIMel, 3a/1a4 Ha HAXOXKAEHUE BEPOATHOCTH CIIyYalHOTO COOBITHS.

Cratuctuueckue nannble. [IpencraBienne JaHHBIX B BUJE TaONuLl, Auarpamm, rpadpukoB. CpeqHue pe3yabTaToB u3MepeHuil. [IoHsTHe 0 cTaTH CTHYECKOM

BbIBOJI¢ Ha OCHOBE BbIOOpKH. [loHsATHE M mpuMepbl ciydailHbIX cOObITUN. TabnumuHoe U rpaduyeckoe NMpeaCTaBICHHUE JAAHHBIX. YUCIIOBbIE XapaKTEpUCTUKU
PSI0B JaHHBIX.

> Moayas «Ilnanumerpus»

Tpeyronbauku. PasznmuuHbie cocoObl HAaXOXKJIEHUS TUIONIAJAM TpeyroibHuka. CpoiicTBa rmiomaneii. OCHOBHBIE COOTHOIIEHUS B MPSIMOYTOJIHLHOM

TPEYTrOJIbHUKC. Pemenue MMPAMOYTOJIBHBIX TPEYTI'OJIbHUKOB. CBoiicTBa IUIoImaae HO)IO6H]':>IX TPECYIrOJIbHUKOB.

YersipexyronpHuKd. CBs3b KBaJpaTOB IUArOHAJEH MapajuiejiorpaMMma M KBaJIpaTOB €ro CTOpoH. Pazmuunble (opMysbl Ui HAXOXKACHUS IUIOIMIAACH
YETBIPEXYTOJILHUKOB. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.

OxpyxHOCTb. YTIIIbl B OKpyXkHOcTU. Teopema 00 oTpe3kax nepecekarouuxcs xopJ. CBolicTBa KacareiabHbIX. BrimcaHHas M omnMcaHHas OKPYXKHOCTH.
JlnnHa okpyxHOCTH M Iyru. Inomane kpyra, cerMeHTa U CeKTopa.

Bexkropsl. OcHoBHBIE popMyiibl. CBoiCTBa. YTO0JI MEXKTY BeKTOpamu. CKaIpHOE MPOU3BEACHUE BEKTOPOB.
Merton koopaunat. Teopema cHHYCOB, TeOpeMa KOCUHYCOB. PellieHne TpeyroisHUKOB.

> Monyas «IlocaenoBareibHOCTH»

MeTtoa MaTeMaTH4ecKol HHIYKIMK. 3a/1a4i Ha CBOMCTBO YMCIIOBBIX IIOCJIEI0BATEIbHOCTEN
3amaun Ha apu(METHUYECKYIO TPOIPECCHUIO.
3agauu Ha FEOMETPUUECKYIO IPOrPECCHIO.

beckoneuHno Y6BIB8.IOI_H8.$I TCOMETPHUYICCKAs MPOTrpeCCHsl, HCCKOJIIbKO CII0CO00B 06paH_[eHI/I$I Hepnonnqecxoﬁ JIECATUYHOMN ,Z[pO6I/I B O6BIKHOB€HHYIO.

ITocoOue nust yqammxcs
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OnHO U3 MOCOOMA 10 BRIOOPY 00pa30BaTEIIbHON OpTaHU3AINHN:

1. Tanuukuni M.JL TI'onpaMan A. M., 3BaBUY JI. .
CoOopnuk 3a1a4 mo anredpe. 8-9 knaccel. [Tocobue ms yuanuxcs o0eoOpazoBarenbHbIx opranu3anuid. — M.: [IpocBemenue, 2004 1 nocieayromuye u3aaHus.
2.TUA 2013. Maremaruka. TumoBsie 3x3aMeHalinoHHbIe BapuaHThl: 30 BapuanToB /mox pen. Amenko U.B. - M.: MIITHMO, 2013 u nocnenyroniie n3iaHus.

3. 3uB b. I'., Meiinep B. M., baxanckuii A. I'. 3amaun no reomerpuun. 7-11 kmnaccel. Ilocobue mist ydammxcs o0meoOpa3oBaTeIbHBIX OpraHu3anuid. - M.:
[Ipocsemienue, 2004 1 mocienyroume N31aHus.

4. Kapues C.B., Uupckuii B.I'. u 1p. MeTob! penieHus 3a1a4 mo ajaredpe oT MPOCThIX 0 CaMbIX CIOKHBIX. - M.: Dk3ameH, 2009.

5.TkaueBa M. B., I'azapsin P. I'. COopHuk 3ama4 o anredpe. Kaura mis yuanuxcs 7—9 kimaccoB 00111e00pa3oBaTeIbHBIX YUPEKICHUI

6. IO36ameB A. B. CBoiicTBa reomMeTpudecKkux QUryp — KU K PEIICHUIO JIOOBIX 3a1ad 1o mianuMerpuu. [locobue mns yuammxcs 9—11 kmaccos. - M.:
[Ipocsemenue, 2009 u nocnenyroume uznanus. - M.: IIpocsewmenune, 2004 u nocneayromme u3gaHusl.

7. Slmenxo W.B. u np. Maremaruka. 3 moayss. 30 BApuaHTOB THUIIOBBIX TECTOBBIX 3afaHuil. 30 THMOBBIX BapuaHTOB. — M.: Dk3ameH, 2014.

8. 3000 3amau ¢ oTBeTaMu 10 MateMaTuke. Bee 3amanus yactu 1. / mon pen. Cemenosa A.JL., Slmenko U.B. — M.: Dk3amen, 2014.

NHOOPMAIIMOHHBIE PYCYPCbI

1. AepbsHoB J[.U.,AnteiHoB I1.11., baBpun H. H.Maremaruka: bonbIoit cipaBoYHMK JUTs HIKOJIBHUKA U IOCTYNAIOIIUX B BY3BIL. - 2-eu3. - M.: [lpoda, 2011.

2. bynumoBuu E.A., Ky3nenona JI.B., Pociosa JI.O. u np. TMA-2012: Dk3amen B HOBo#l (hopme: Marematuka : 9-if ki. : TpeHUPOBOUYHBIE BapUAHTHI
9K3aMEHAIIMOHHBIX Pa0doT AJIs MPOBEACHHSI FOCYJapCTBEHHON UTOTOBOM aTTecTalluu B HOBoM ¢opme. — M.: Actpens, 2012.

3. Bonwniep E.E. 3anaun na cocraBnenue ypaBuenuii 1,2 yacte. - Omck: OMUIIPKO, 1998.

4. Bunenkun H.S., Bunenkun A.H., I.C.CypBumio u ap. Anrebpa: YuebHoe nmocoOue st ydammxcst 9 Ki1. ¢ yriayOJeHHBIM M3y4eHHEM MaTeMaTHKH. 5-¢
m3nanue. - M .: [Ipocsemenue, 2004.

5. Hopodees I'.B., Cenosa E.A. IIponientnsie Beruucnenus, 10-11 knaccsl: yae6HO-MeToanyeckoe nocodue. — M. [Ipoda, 2010.

6. Kurynes JI.A., 3opuna H.A. Utorosas artectarus mo anredpe B 9 kinacce. YueOHo-metoauueckoe nmocodue. — CI16.: Cmmollpecc, 2009.

7. Kyszuenosa JI.B. CyBoposa C.b. C60pHUK 3ajaHMii JJ1s1 TOATOTOBKU UTOTOBOM arTecTanuu B 9 kiacce. - M.: [Ipocsemenue 2012.

8. Kpamog B.C. [ToBTOpsieM U cucTeMaTU3UpyeM IMIKOJIBHBIA Kypc anreOpsl 1 Havan annuza. — M. [Ipocsemenwue, 2009.

9. CumonoB, A.C. Cnoxxnsle nporeHTsl. / Matemaruka B mkose. —2011. - Ne 5.
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10. Ckanasu M.U1. COopHuK 3a1a4 o MaTeMatuke aiis nmoctynarmux B BY3bI - M.: OHUKC 21 Bek, 2001.
11.TkaueBa M.B., ®enoposa H.E. DneMenTs cTaTucTUKU U BeposiTHOCTH. M.: IIpocBemienue, 2007.

12. lllapeirun, N.®. dakynbTaTUBHBIN Kypc 10 MatemaTuke. Pemenue 3agad. — M. IIpocsemenue, 1989.

13. llleBkun, A.B. TekcroBsie 3anauu. — M.: [Ipocsemienue, 2009.

HNHTEpHET-UCTOYHUKHU
1.Beiconukuit n. P. Bomnpocst u OTBETHI. Annensamnus.
http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r
2. Mopakosud A.I'., 'mu3z6ypr B.U., JlaBpentseBa H.1IO. EI'D.Maremaruka. [lonHslit cripaBoynuk. Teopus u mpakTHKA.
http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html
3. JIpicenko D.D. Maremaruka.TemaTuueckue TecThl.l 'eomerpus, TEKCTOBBIE 3a7a4H.
http://www.alleng.ru/d/math/math450.htm
4. OtkpbIThiH OaHk 3am1a4y ['MA: http://mathgia.ru:8080/or/gial2/
5. OH-1aiH TECTHI:
http://uztest.ru/exam
http://egeru.ru
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