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MHHOACHUTEJIbBHASA 3AIINCKA

Paboyas mporpamMMa Mo 3JIEKTUBHOMY Kypcy «/30paHHBIC BOIPOCHI MaTEMaTHKK)
OpHEHTHPOBaHa Ha ydalmuxcs 9 Kiacca, paccuuTaHa Ha 17 4acoB M pealn3yeTcs Ha OCHOBE
CIICAYIOIINX TOKYMEHTOB:

1. denepanbHBIi KOMIIOHEHT TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
00111ero 00pa3oBaHus MO0 MaTeMaTHKE.

2. TlpumepHas mporpamMma OCHOBHOTO OO0IIIEro 0Opa3oBaHUs M0 MaTEMaTHKE.

3. VYueonsrit wian MBOY «VYnesaoBckas COIIy» wa 2023-2024 y4. rox.

JlaHHBII SJEKTUBHBIN KypC HAMpaBJICH HA MOBBLIINICHUE YPOBHS 0011€00pa3oBaTeIbHON
MOATOTOBKH IO MAaTEMATHKE BBIITYCKHUKOB OCHOBHOM IIKOJIBI C IEJIbIO UX YCIENIHOM MOArOTOBKU
K TOCYIapCTBEHHOH (MTOTOBOI) arTecTallMy, paclIMpEeHUEe 3HAHUM ydYalluxcs IO BCEM
BBHIOpAaHHBIM TE€MaM Kypca uepe3 pelieHHe OOJbIIOro Kiacca 3ajad Kak 0a30BOro, Tak H
MOBBIIIICHHOTO W BBICOKOTO YPOBHSI CJIOXKHOCTH. XapaKTepHOW OCOOCHHOCTHIO JaHHOTO
AIIEKTUBHOTO Kypca SIBJISIETCSl CUCTeMaTH3alus U 0000IIeHIe 3HaHUH yJalluxcsl, 3aKpeIuieHne 1
pa3BUTHE YMEHHMM M HABBIKOB MO KakKJ0W BbIOpaHHOW Teme. J[aHHBIH Kypc MpeaycMaTpuBacT
dbopMHpOBaHHE YCTOMYMBOrO HHTEpeca K IMpeaMeraM (QHU3MKO-MaTeMaTUYECKOro LHUKIIA,
BBISIBJICHHE M Pa3BUTHE MaTEMaTHUYECKUX CIHOCOOHOCTEH, OpHEeHTHpOBaHHE Ha MpodeccHio, B
KOTOPOM MaTeMaThKa HWIrpaeT BaxHYyK poib. Kypc mnperaraer y4dammumcs 3HAKOMCTBO C
MaTeMaTHUKOM KakK C OOLIEKYJIbTYpHOH I€HHOCTHbIO, BHIPAOOTKOM MOHMUMAaHHS WMU TOTO, YTO
MaTeMaTHKa SBJISETCSI HHCTPYMEHTOM MO3HAHUS OKPYXKAIOLIEro MUpa U caMoro ceosl.

Hean kypca: moAroToBuTh ydamnuxcs k cuade OI'D B COOTBETCTBUHU ¢ TPEOOBAHUSIMHU,
MpeIbsABISEMBIMH HOBBIMH 00pa30BaTEIbHBIMU CTaHAAPTaAMHU.

3agaun:

-IToBTOpUTH M 000OMINTE 3HAHUA IO aNredpe 3a Kypc OCHOBHOU 00I111e00pazoBaTeIbHON
IIKOJTBI.

-Paciuputh 3HaHUS 1O OTAEIBHBIM TEMaM Kypca MaTeMaTUKU U alreOpshl .

-BripaboTaTh yMeHUE MOIH30BATHCSI KOHTPOIBHO-U3MEPUTEILHBIMU MaTepHaIaMHu.

DYyHKIUH 3JIeKTUBHOI0 Kypca:

-COBEPIICHCTBOBAHNE HABBIKOB MIO3HABATENLHOM, OPraHU3allMOHHON AeITeTbHOCTH;
-KOppEKIIMs 3HAHWM IO MaTeMaTHKe.

Metoas! n popMbl 00ydeHHS

Ha 3aHsaTHSX 57€KTUBHOTO Kypca HCHONB3YIOTCS (POpPMBI OpraHU3alldd AESTeTbHOCTHU:
(bpoHTanbHBIE, TPYNTIOBBIC, HHAWBH/IyaTbHbBIE.

Jiis paboThl ¢ y4YalIMMHCS HUCHOJB3YIOTCS CIEAYIOIINEe METOJbl OOy4YeHHS: JIEKIUH,
MpaKTU4eCKue paboThl, TECTUPOBAHWE, BBICTYIUICHUS C IOKJIAJaMH, COJCPKAIIMMH OTYET O

BBIIIOJIHCHUU MHAWBUAYAJIBHOTO WJIA TPYIIIIOBOIO0 AOMAMIHETO 3aAaHHsA, BO3MOYKHBI PA3JIMYHBIC
(I)OpMLI TBOp‘-IGCKOfI pa6OTLI yJalmuxcs, Kak HalpUMEp, «3alluTa pCHICHUud», OTUCT IIO



pe3ysbTaTaM «IIOMCKOBOI» pabOThl Ha CTpaHUIaX KHWT, JKypHaJIOB, caiiToB B MHTepHeTe 1O
YKa3aHHOU TeMe.

@opMBbI KOHTPOJISI YPOBHSl JOCTHKEHWH Yy4YalUMXCsi: TECTUPOBAHHE, MPOBEpOYHAs
paboTa, ppoHTaNIBHBIN OMIpOC, 3a4eT. UTOroBoe 3aHATHE MpeTycMaTpruBaeT IpoBeIeHUE IPOOHOTO
TECTUpOBaHus 1o MaTepuanam OI'D.

CrpykTypa Kypca

[IporpamMma 351€KTUBHOTO Kypca COAEPXKUT JBa OJOKa.

IlepBblii 010K coaepKUT anredpanveckue 3afgaHusi | dacTu. DTO 3aJaHUsl ¢ BBIOOPOM
OJIHOTO OTBETA U3 YETHIPEX MPEJIOKEHHBIX BAPHAHTOB, C KPATKUM OTBETOM M Ha YCTaHOBJICHHE
COOTBETCTBUSI MEXJy OOBEKTaMM JBYX MHOXECTB. B a3ToM Onoke mpoBepsieTcs BlaJieHUE
OCHOBHBIMM aJITOPUTMaMH, 3HAaHHWE M TIOHMMAaHUE KIIOYEBBIX D3JIEMEHTOB COACPIKAHUS:
MaTeMaTHYECKUX MOHSITUH, UX CBOMCTB, IPUEMOB pEIICHUs 33/1a4 U 1p.,0TpadaThIBaeTCs YyMEHUE
M0JIb30BaThCsl MAaTEMAaTUYECKOM 3allMChlo, peliaTh MaTeMaTHYeCKHUe 3a7jaud, HEe CBOJSAIINECS K
OpsIMOMY MPUMEHEHHMIO aIroOpuTMa, a TaKkKe IMPUMEHATh MaTeMaTH4yecKhue 3HaHHUA B
MPOCTENIINX MPAKTUYECKUX CUTYaIHSIX.

Bropoii 0J10K cONEpKUT 3aaHus 2 4acTH. ITa 4acTh COJEPKUT 3 3aJaHUsl TOBBIILIEHHOTO
U BBICOKOTO YPOBHEH CIIOKHOCTM W3 Pa3iMUHBIX pa3[elioB Kypca MaTeMaTHKH. 3afaHus
HaIlpaBJIeHbI HAa IPOBEPKY TAKMX Ka4€CTB MAaTEMaTHUECKOM MOJIrOTOBKH BBIITYCKHUKOB, KaK:
- yYBEpEHHOE BIaJieHUuE (OPMalIbHO-ONEPATUBHBIM ANreOpanyecKuM anmnapaToM;
- YMEHHE PEeIIUTh KOMIUIEKCHYIO 33/1a4y, BKIIOUAIOLIYI0 B ce€0s 3HaHUS U3 Pa3HbIX TEM
Kypca;
- yMEHHE MaTeMaTH4eCKU I'PaMOTHO U SICHO 3alucaTh pelleHue, MPUBOAS MPU 3TOM
HE00X0AMMbIe NOSICHEHHsI U 000CHOBAHUS;

- BJIIAJICHUC IIUPOKHUM CIICKTPOM IIPUCMOB H crioco0oB paccymz[eHHﬁ.

COJAEPKAHUE YYEBHOI'O MATEPHUAJIA JIEKTUBHOI'O KYPCA

1. Ywucaa u Boruncienus (1 1)

Uwncna: HaTypalbHbIE, palliOHaIbHbIE, UppalMoHanbHble. COOTBETCTBUS MEXKAY UYHCIAMH U
KOOpJIWHaTaMK Ha KoopAuHaTHOM iyde. CpaBHeHue umcen. CTaHgapTHas 3aluch YHCET.
CpaBHeHUE KBaIpaTHBIX KOPHEH U palioHanbHBIX uncen. [lonaTue npomenTta. TekcToBbie 3a1aun

Ha IIPOLICHTHI, )IpOGI/I, OTHOIICHUS, TPONTOPHHUOHAIIBHOCTD. OprrJ'ICHI/IC YHUCCII.



2. Aaredopauueckue Bbipaxenus (1 )

Boipaxxenus, Toxaecrtsa. O6nacTh omnpeneneHus BblpakeHuid. CocraBieHue OyKBEHHBIX
BBIpDOKEHUH, MO 3agadaM Wi 1o dyeprexam. OpHouneHsl. MHorowieHsl. JledcTBus ¢
OJIHOWJIEHAaMM U MHOrowjleHamu. @PopMmysbl COKpalIeHHOIO YMHOXeHus. Pasnoxenue
MHOTOUYJIEHOB Ha MHoxutenu. Cokpamenue anredOpanueckux apoOeit. [IpeobOpazoBanue
YHCJIOBBIX BBIPAXEHHM, COJIEPKAIINX KBaJAPAaTHbIE KOPHH.

3. YpaBHeHHusl, cucreMbl ypaBHeHuii (1 1)

VYpaBHeHuss ¢ ogHOM mnepeMeHHON. KBanmpaTHelie ypaBHeHus. lccienoBaHue KBaApaTHBIX
ypaBHeHUH. J[poOHO-panMOHaIbHbIE YpaBHEHUS. Y PaBHEHUSI ¢ ABYMS IiepeMeHHbIMU. CHCTeMBl
ypaBHEHUH. 3aJjauu, pelIaeMble ¢ TOMOIIbIO YPaBHEHUI WIIK CUCTEM YPaBHEHHIA.

4. HepaBeHcTBa, cucTeMbl HepaBeHCTB (1 )

HepaBenctBa ¢ opHOM mnepeMeHHOW. CuCTEMBI HEpaBEeHCTB. MHOKECTBO penieHui
KBaJIpaTHOTO HEPaBEHCTBA.

5. TocjexnoBaresibHOCTH U porpeccuu (1 )

[TocnenoBarensHoctu. Ilporpeccun. PexyppentHbie dopmynbl. 3amadu, pemraembie C
MOMOIIBIO TPOTPECCHIA.

6. ®yuxuum (1 4)

OyHKIMU, apryMeHT (QyHKIHH, 00J1acTh Onpeenenus, cBorictBa Gyakuuid. Hymu ¢yHkImn.
MakcumanpbHOE W MHUHHMallbHOE 3HaueHuwe. Urtenue rpadukoB ¢yHkuA. OcoOEHHOCTH
PacroJIoKEeHUsI B KOOPAUHATHON ITIOCKOCTH I'paUKOB HEKOTOPHIX (PYHKUUN B 3aBUCUMOCTH OT
3HAYEHUS TApaMeTPOB, BXOIAIIUX B (POPMYJIIbl. 3aBUCUMOCTh MEX/Ty BETUYUHAMHU.

7. TekcroBble 3axa4u (3 4)

3amaun Ha MPOLEHTHI, HA JABMKEHUE, padoTy. CocTaBieHHe YpaBHEHUH K 3aauam.

8. CrarucTuka u BeposiTHOCTD (1 1)

Mopna, meauana, cpeanee apudmerrueckoe. CTaTUCTUYECKHE XapaKTepUCTHKU. Perienue
3azad.

9. 3ajgaHus MOBBIIIEHHOr0 YPOBHsI CJI0KHOCTH (YacTh 2) (5 1)

10. UtoroBoe TecrupoBanue (2 )

IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

[Inanupyemble  pe3ynbTaTbl OOyYEHHUS OTpPaXaloT CIEAYIONIME YeThIpe KaTeropuu

IMO3HABaTEIbHOM 00J1aCTH:



iHaHI/IQZl'I!!HI/IMal-II/IQ'=

BJIaJICHUE TEPMUHOM; BJIAJICHUE PA3JIMUYHBIMU SKBUBAJECHTHBIMHU MPEACTABICHUIMU (HAIIpUMED,
YHuCla); paclio3HaBaHue (HAa OCHOBE ONpPEACNCHUM, W3BECTHBIX CBOMCTB, C(HOPMHPOBAHHBIX
MPEACTABJICHUI); HCIOJIB30BAHUE PA3IMYHBIX MATEMaTUYECKUX S3BIKOB (CHMBOJUYECKOTO,

rpadu4eckoro, BepOaIbHOT0), MEPEX0]] OT OJHOTO SI3bIKA K APYrOMY; HHTEPIPETAIIHS.

! MCHHE NPDUMEHUTDH AJIrOPUTM!

UCIO0JIb30BaHNE (OPMYNIBl Kak alrOpuTMa BBIYMCIEHUH; MPUMEHEHHE OCHOBHBIX IpaBHII
NEeUCTBUM C ynciaamMu, aaredpanyecKuMu BhIpaXECHUSIMU; PELICHHE OCHOBHBIX TUIIOB YpaBHEHUH,
HEPaBEHCTB, CUCTEM, 3a/1a4.

MCHME DEINHUTL MATCMATHYCCK qy:
3a/laHus, IPU PEUICHUH KOTOPBIX TpeOyeTcs NMpUMeHeHHue (aKTyanus3alus) CHUCTeMbl 3HAHUM;
npeoOpa3oBaHUe CBA3€H MeXAy H3BECTHBIMU (haKTaMu; BKIIOYEHHE W3BECTHBIX IOHATHI,
MIPUEMOB U CIIOCOOOB PELIEHHS B HOBBIE CBSI3U M OTHOILIEHHUS, YMEHUE PAaclO3HaTh CTaHIAPTHYIO

3a/1auy B UI3MEHEHHOU (popMynrpoBKe.

3aaHus, GOpMyIUPOBKA KOTOPBIX «00JIedyeHa» B MPAKTUUYECKYIO CUTYAIIHIO, 3HAKOMYIO

ydaumcs ¥ OJU3KYI0 UX )KU3HEHHOMY OTIBITY.

YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

No Ha3zeanue pazoena Kon-60 Koumpons pezynomamos
n/n uacoe 00yuenus
1 Yucna v BIYUCTICHUS. 1 TecTupoBaHue, CaMOCTOSITENIbHBIE
paboTHhI,
2 AnreOpandecKkre BbIpaXKCHUS 1 TectupoBanue.
3 YpaBHEHHUSI, CUCTEMBI YPaBHEHHIA. 1 CamocrosTenbHas pabora,
TECTUPOBaHUE.
4 HepasenctBa, cuctemMbl HEPaBEHCTB. 1 TectupoBanue.
5 ITocnenoBaTeaIbHOCTH U MPOTPECCHH. 1 ®poHTanbHeIN onpoc, Oecena
TECTUPOBAHUE, CAMOCTOATENIbHAS
pabota
6 DyHKIMH. 1 (bpoHTATBHBIN OIIPOC, TECTUPOBAHUE.
7 TekcToBble 3a1aun 3 @poHTaANBHBIN ONPOC,
camocTosiTeNnbHas paboTa,
8 CraTucTuka v BEpOsITHOCTh 1 TectupoBanue.
9 3aaHus MOBBIIIICHHOTO YPOBHS 5 CamocrosiTenpHas paboTa
CJI0KHOCTHU
10 HToroBoe TecTupoBaHue. 2 TectupoBaHue O AEMOBEPCUH U €€




aHaJioram.

UTOIro

17

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne Ha3paunue pa3nena. Tema | Koua-Bo Jara Mpumeuanue.
n/m ypoka. YacoB | MO IJIAHY | (paKTHYECKH KoHTpoJib 3HAHUIA.
1 Yucna v BEIIUCICHUS. 1 TECT
2 Anrebpanyeckue 1 TECT
BBIPKEHUSI.
3 VYpaBHeHus, cucrtemsl | 1 TECT
YpaBHCHUH.
4 HepageHncrsa, cuctemsl | 1 TECT
HEPaBEHCTB.
5 IlocaemoBaTeabHOCTH n|l TECT
MIPOTPECCHUH.
6 OyHKIUH. 1 TECT
7 TexkcToBBIE 3agaUN 1
8 TekcTOBBIE 32024 1
9 TexkcToBbie 3a1a4n 1 c/p
10 | CraTuctuka u BeposTHOCTH | 1 TECT
11 3agaaus MOBBIIIEHHOTO | 1
YPOBHS CIIOKHOCTH
12 3amanus HOBBIIIIEHHOTO | 1
YPOBHS CIIOKHOCTH
13 3amanus HOBBIIIIEHHOTO | 1
YPOBHS CIIOKHOCTH
14 3amanus HOBBIIIIEHHOTO | 1
YPOBHS CIIOKHOCTH
15 3amanus HOBBIIIIEHHOTO | 1 c/p
YPOBHS CIIOKHOCTH
16 | TectupoBanue B pamkax | 2 TECT, 3a4eT
17 | mpomexxyTOYHOH
aTTecTaluu
HUTOI'O 17




JINTEPATYPA U YYHEBHOE OBOPYJIOBAHHUE

Aure0pa: ¢0. 3aJaHuil VI NOATOTOBKHU K TOCY/IapCTBEHHON UTOT0BOIi aTTecTaluu B
9 kia. / JL.B. Ky3unenosa, C.b. CyBopoBa, E.A. bynumoBu4d u ap. — 6-¢ m3nm. — M.:
[Ipoceemenue, 2017. — 239 c.

I'nazkos, FO.A. OI'D. Aareopa. 9 kiaacc. Temaruueckue TecroBble 3aaanus / FO.A.
I'maskos, M. . lanamBunu. — M.: U3parensctBo «Ix3ameny, 2017, — 126¢.

OI'D —2017: Marematuka: 9-ii kJ1.: TpeHMPOBOYHbIE BAPHMAHTHI IK3aMeHALMOHHBIX
PadoT AJ19 NPOBeleHNs TOCYIAaPCTBEHHON UTOTOBOM aTTeCTALMHI

/ aBt.-cocrt. JL.K. Ky3uenosa, C.b. CyBopoBa, E.A. byrumoud u aip. — M.: ACT :Actpeib,
2017. -5l c.

OI'D -2017 : MatemaTuka : 9-ii kJ1. : TpeHHUPOBOYHBIE BADHAHTBHIIK3aMeHAIMOHHBIX
padoT 1J1s IpoBeieHNs TOCYAAPCTBEHHOM UTOr0BOI aTTeCTAlMHU

[ aBt.-coct. E.A. Bynumoswuu, JI.K. Ky3uenosa, JI.O. PocrioBa u ap. — M.: ACT : Actpens,
2017. - T7c.

OI'D 2017: MaremaTtuka. TunoBble IK3aMeHAIlHOHHbIe BapuaHThl/ Tox pem.A.JlL.
CemenoBa, I.B. fmenko.-Mocksa: Harmonansnoe o6pa3oBanue, 2017.-193c¢.
Marematuka. 9-ii kiaacc. [loaroroBka k OI'9 — 2017: yuedHO-MeTOAMYECKO€E MTOCOOHE
/ mox pea. @.@. JIsicenko, C.}O. KynabyxoBa. — PoctoB-Ha-/lony: Jlernon —M, 2017. —
272c.
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