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HOACHUTEJBHAS 3AIIUCKA
PabGoyas mporpamma mo 3JIeKTUBHOMY Kypcy «M30paHHBIE BOMPOCHI MaTeMaTUKW» Il ydamuxcs 11
KJlacca COCTaBlieHA Ha OCHOBE IMPOTPAMMBI CpeJHEro (MOJHOro) o0Iero oOpa3oBaHUsS MO MaTeMaTHKeE.



[IporpamMma paccunMrtana Ha OAWH ToA oOydeHUs B o0beme 34 uaca. J[aHHBIN AIIEKTHBHBIA KypC SBISETCS
MPEAMETHO-OPUEHTUPOBAHHBIM ISl BBITYCKHUKOB 00IIe00pa30BaTeIbHOM IIKOJIBI TTpH moarotoBke k EI'D
M0 MaTeMaTUKe ¥ HampaBiIeH Ha (OPMUPOBAHHWE YMEHHM M CIIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C
pelIeHreM 3ajad MOBBIIIEHHOTO YPOBHS CIOXHOCTH; Ha PAacUIMpEHUE U YIIyOJeHHe coiepxaHus Kypca
MaTE€MAaTUKH C LEJIbIO JIOMOJIHUTEIbHON MOATOTOBKU YYaIIUXCS K TOCYAapPCTBEHHOM (MTOrOBOI) aTTecTalluu
B dopme EI'D, a Tarke IOMOJHSAET M3ydyaeMbli MaTepual Ha ypOKax CHCTEMOW YIpaKHEHUH M 3ajad,
KOTOpBIC YIIIYOJNSIOT M PACHIMPSIOT IMIKOJIBHBIA Kypc alreOphl ¥ Hadald aHAJIM3a, TEOMETPUU U MO3BOJISICT
Hauath IeJICHANIPaBICHHYIO TOATOTOBKY K cnaue EI'D.

Hesn kypca:
e co3JaHue yciaoBuil st GOPMHUPOBAHUS U Pa3BUTHs Y 00YyHaIOIIMXCSl HABBIKOB caMOaHalln3a, 0000IeHUs
U CUCTeMAaTH3allMM TOJYYCHHBIX 3HAaHUM M YMEHHH, HEOOXOIMMBIX Uil MPUMEHEHUS] B MPAKTUYECKOM
NEeSTeIbHOCTH;
® yriyOUTh U CUCTEMAaTU3UPOBATh 3HAHMSI YUaLIUXCsI 10 OCHOBHBIM pa3ziesiaM MaTeMaTUKH;
® [I03HAKOMUTH YYalIUXCs C HEKOTOPHIMU METOJaMHU M TpPHUEMaMM pEIICHHs MaTeMAaTHYeCKUX 3ajad,
BBIXOJISIINX 32 PAMKH ITKOJIBHOTO y4eOHHKA MAaTEeMAaTHKH,
¢ opMUpPOBATH YMEHUS IPUMEHSTh MOJIyY€HHbIE 3HAHUSI IPH PEIICHUH HECTaHIapTHBIX 3a/1a4;
® BOCIIUTAHHUE KYJIbTYPhI JIMYHOCTH, OTHOIICHHS K MATEMAaTHKE KaK K YacTH OOIIEYeTIOBEUECKON KyIbTYPHI,
MMOHMMAaHKE 3HAYMMOCTHA MaTEMAaTUKH JJII HAYYHOTEXHHUUYECKOTo Iporpecca.

3apaum kypca:
® Pa3BUTH UHTEPEC U TOJOXKHUTEIbHYI0O MOTHUBAILIMIO N3YYCHUS TIPEIMETA;
e chopmHupoBaTH M COBEPIICHCTBOBATH Y YYAIIUXCSl MPUEMbl M HABBIKU PEIICHUS 3a7ad MOBBIIICHHON
CJIO’)KHOCTH, IIpeaiaraeMbix Ha EI'D;
® TIPOIOJDKUATE (DOPMHUPOBAHKE ONBITA TBOPUYECKOW NEATEIHHOCTH yYAIIUXCS Yepe3 Pa3BUTHE JIOTHUECKOTO
MBIIJICHHUS], IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, KPUTUYHOCTU MBIIUICHUS AJIs JalIbHEHIIIero 00y4YeHHUs;
® CIIOCOOCTBOBATh PA3BUTHIO Y YUAIIUXCSl YMEHUS aHAIM3UPOBATh, CPABHUBATH, 0000IIaTh;
¢ (opmupoBaTH HABBIKH PA0OTHI C JIOTIOJHUTEIILHON JTUTEPATYPO, UCIIOIB30BAHUS PA3TMYHBIX UHTCPHET -

pPeCypcCoB.

ILnanupyembie pe3yJbTAThl 0CBOCHHS 3J1eKTHBHOI0 Kypc

Nzydenue >nekTHBHOTO Kypca «30paHHbIe BOIPOCHI MAaTEMATHKM» AT BO3MOXKHOCTh OOYUYaIOIIMMCS
11 kyacca JOCTHYB CIEAYIOIINX PE3YIbTATOB Pa3BUTHS:
Jluunocmuvim pe3yiomamom u3yuyeHus Kypca AGNAemca (Gopmupoeanue cneoylouux yYMeHuil u
Kauecme:
1) ymeH#ue sicCHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIH B YCTHOW M MUCHBMEHHOW pe4r, TOHUMATh CMBICT
MOCTaBJIEHHOW 3aJ]auy, BRICTPaUBATh apr'yMEHTALMIO, IPUBOJUTH IPUMEPbI U KOHTPIPUMEDHI;
2) KpUTUYHOCTHh MBIIUICHUS, YMEHHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHMS, OTINYATH
TUIIOTE3Y OT (aKTa;
3) mpexacraBieHHME O MaTeMaTHYECKOM HayKe Kak cgepe 4YeloBeuecKOM [eATelNbHOCTH, 00 JTamax ee
Pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl Pa3BUTHS IUBUIIN3AIIUM;
4) KpeaTHBHOCTHh MBIIUICHHS, HHUIIMATHBA, HAXOJAYMBOCTh, AaKTUBHOCTh MPHU PEIICHUH MaTEeMAaTHYECKHX
3ajau;
5) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yueOHONU MaTeEMaTUYECKOM 1eATeIbHOCTH;
6) CIOCOOHOCTh K SMOIIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/ad, pelIeHul,
pacCyXJIeHUH;
7) BOJISL U HACTOMYMBOCTD B JTOCTHXKEHHH LIEITH.
Memanpeomemuvimu pesynvmamamu u3y4eHus Kypca AGNAEMCA (HOpMUpoGanue YHUBEPCAIbHBIX
yueonwix oeiicmeuii (YY/I).
1) mpencraBieHust 00 UAESX U O METOJAX MAaTEMaTHKH KaK 00 YHUBEPCAIBHOM SI3bIKE HAYKH W TEXHHUKH, O
CpeACTBE MOJICTUPOBAHMSI SIBJICHUI U MPOLIECCOB;
2) yMeHHE BUAECTh MATEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIlMH B IPYTUX JUCIHUILINHAX, B
OKpY>KaroIeH >KU3HHU;
3) yMeHHEe HaxOJWTh B PA3IUYHBIX HMCTOYHHKAX HWH(POpMAIUIO, HEOOXOJUMYIO IS  PELICHUS
MaTeMaTHYeCKUX MpobjeM, M MpPeJCTaBIATh €€ B MOHATHOW (opMme; NPUHUMATh PEIIEHUE B YCIOBHUSX
HEMOJIHOM U M30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OPMALINK;



4) yMeHHME MOHMMATh W HCIOJB30BaTh MAaTEMaTHYECKHE CPEACTBA HArMSAHOCTH (rpaduKku, AHArpaMMBbl,
TaOJIUIBI, CXEMBI U JIp.) Ul WILIIOCTPALMK, HHTEPIIPETALUH, apTyMEHTALUY;

5) yMeHue BBIBUTaTh THUIIOTE3HI MIPH PEIICHUE YUeOHBIX 3a/1a4 U MOHUMATh HEOOXOAUMOCTh UX MPOBEPKHU;
6) yMeHHe MNPUMEHATh WHAYKTHBHBIE M JI€AYKTUBHBIE CHOCOOBI pacCyXIEHWH, BUIETb pa3INYHbIE
CTpaTeruy pelieHus 3a/1ay;

7) NOHHMMaHHE CYIIHOCTH AJITOPUTMUYECKHUX NPEANUCAHMA U yMEHUE AECHCTBOBATH B COOTBETCTBHU C
IIPEIIOKEHHBIM aITOPUTMOM,;

8) yMeHue caMOCTOSTENIbHO CTaBUTh LIEJIH, BBIOMPATh U CO3JaBaTh aJTOPUTMBI JJIS PELICHUsS Yy4eOHBIX
MaTeMaTHYECKUX Mpoodiiem;

9) yMmeHHe IUIAHUPOBaTb M OCYILECTBJIATh JAEATEJBHOCTb, HANpaBJIEHHYI0 Ha pelleHue 3axay
HCCIIEIOBATENBCKOIO XapaKkTepa.

Pezynamuenvie YY/I:

1) camocTosTensHO OOHAPYKUBATh U (OPMYITHPOBATH y4eOHYIO TPOOIeMy, ONpeaesaTh 1uenb Y'Y /;

2) BBIABUraTh BEPCUM peIlIEHUs IpoOIeMbl, OCO3HABATh (M MHTEPIPETUPOBATh B Cilydyae HEOOXOANMOCTH)
KOHEUHBIH pPe3yNIbTaT, BBIOWPATh CPEACTBA IOCTIDKEHHS LEIH W3 MPEUIOKEHHBIX, a TaKkKe HCKaTh UX
CaMOCTOSITEIIbHO;

3) cocTaBiATh (MHAUBUIYAIbHO WM B TPYIIIE) IJIaH peLIeHUsI TPO0IeMbl (BBIIIOJIHEHUS IPOEKTA);

4) paboTast o IJIaHY, CBEPSATh CBOU JEHCTBHS C LEJIbI0O M NPU HEOOXOJUMOCTH HCHPABIATH OLINOKU
CaMOCTOSITENILHO (B TOM YHUCJIE U KOPPEKTUPOBATH IUIaH);

5) B Juanmore ¢ YYHUTEJIEM COBEPILIEHCTBOBAaTh CaMOCTOSITEIbHO BBIOpPAHHBIE KpPUTEPUU OLEHKHU;
Ho3nasamenvuvie YY/[:

1) npoBOAUTH HAOIIOAEHUE U HKCIIEPUMEHT I10J] PYKOBOJICTBOM YUHUTEJIS;

2) OCYIIECTBISITh PACHIUPECHHBIM TOUCK WH(POPMAIIMM C HWCIOJb30BaHUEM PECYpCOB OHUOIHOTEK H
UHTEpHETA;

3) ocymiecTBIATH BEIOOp Hanbosee 3H(PEKTUBHBIX CIIOCOOOB PEIICHHMS 33/1a4 B 3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBUI;

4) aHaMM3UpPOBaTh, CPABHUBATH, KJIACCU(DUITUPOBATH U 0000IIATh (PAKTHI U SBJICHHUS;

5) naBaTh onpeaeaeHUs MOHATUSAM;

Kommynuxamuenwvie YY/[:

1) caMOCTOATENBbHO OPraHM30BBIBATH YUEOHOE B3aMMOJAEHCTBUE B TIpymme (OmpeaensTh oOIue e,
JIOTOBapUBaThCA APYT € APYTOM U T.1.);

2) B IMCKYCCHUU YMETh BBIIBUHYTH apTyMEHTBl M KOHTPApTryMEHTHI;

3) y4uTbCSI KPUTHYHO OTHOCUTCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM NPU3HABATh OMIMOOYHOCTH CBOETO
MHEHUS U KOPPEKTUPOBATh €T0;

4) moHMMasl TO3WULHUIO APYroro, pas3auyaTth B €ro pedyu: MHEHHE (TOYKY 3pEHHsi), J10Ka3aTelbCTBO
(aprymeHTsl), (pakThbl (TMIOTE3bl, AKCUOMBI, TEOPUH )

Ilpeomemmnvim pesynomamom usyuenus Kypca A611emcs Qopmuposanue cieoyioumux ymenuil.

1) oBnageHne 0a30BbIM MOHATUWHBIM aNapaToM IO OCHOBHBIM pa3jiefiaM COJIepXKaHMsL; IpeAcTaBlIeHne 00
OCHOBHBIX HM3Y4a€MbIX MOHATHSAX (YHCIIO, TeOMETpHyYecKas (Qurypa, reoMeTpuYecKkoe Tello, YpaBHEHHE,
(GyHKIIMS, BEPOATHOCTh) KaK BaKHEHIINX MaTEeMaTHUYECKUX MOJIENSAX, MO3BOJSIONIMX OMMUCHIBATH M U3y4yaTh
peaibHbIE MPOLIECCHI U SBICHUS;

2) ymeHue paloTaTh € MaTeMaTHYECKUM TEKCTOM (AHAJU3UPOBaTh, M3BJIEKATh HEOOXOAUMYIO
nH(}OpPMaIIKIO), TOYHO U IPAMOTHO BBIPAXKaTh CBOM MBICIM B YCTHOM M NMHUCbMEHHOM peud MPUMEHEHHEM
MaTEMaTHYECKONH TEPMUHOJIOTUH U CUMBOJIMKH, UCIOJIb30BaTh PA3JIMYHbIE SI3bIKM MaTEMATUKH, IPOBOAUTH
KJIacCU(UKALIMH, JIOTUYECKHE 0OOCHOBAHUS, 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHMUI;

3) pa3BUTHE MPEICTaBICHUI O YUCIIE M YHCIOBBIX CUCTEMaX OT HATYpalbHbBIX JO JAEHCTBUTEIBHBIX YHCE;
OBJIaJICHHE HaBbIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BHIUHCICHHI;

4) oBnageHne cUCTEMON (DYHKIIMOHAIBHBIX MOHATHH, ()YHKIMOHAIBHBIM SI3bIKOM U CHMBOJIMKOM; yMeHHe
UCIOJIb30BaTh (PYHKIMOHAIBHO-TpadUUYeCKUEe MPEICTaBICHUs] JJI OINUCAaHUS U aHajlu3a peabHbIX
3aBHCUMOCTEH;

5) oBiageHHMEe TEOMETPUYECKHM SI3bIKOM, YMEHHME WCIIOJIb30BATh €ro JJig ONHCAHMs IPEeIMETOB
OKpY’KaloIlIero MHUpPa; pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJICTABICHUH M HM300pa3UTENbHBIX yMEHUH,
npuoOpeTeHne HaBBIKOB T€OMETPHUECKUX MTOCTPOCHUI;

6) YCBOGHHE CUCTEMATUYECKUX 3HAHUN O T€OMETPUYECKUX TellaX B MPOCTPAHCTBE U MX CBOWCTBAX, yMEHUE
IIPUMEHSTh CUCTEMATUYECKHUE 3HAHNS O HUX JUJISl PELIEHHs] TEOMETPUYECKHUX U MPAKTUYECKUX 3a/1ay;



7) yMmMeHHE H3MEpATh JUIMHBI OTPE3KOB, BEIMYHHBI YIJIOB, MCIONIB30BaTh (OPMYJIBI JUIS HAXOXKICHHS
II0IIae 1 00bEMOB F€OMETPUYECKUX TET;

8) ymMeHue NpPUMEHATh W3YUYECHHBIE IMOHATHS, PE3yJabTaThbl, METOABI JUIsl PEIICHUs 3a4ad IPaKTHUYECKOIO
XapakTepa M 3aJad M3 CMEKHBIX JUCLUUIUIMH C HCIOJIb30BAHMEM IIpU HEOOXOAMMOCTH CIPaBOYHBIX
MaTepHaloB, KAJIBKYJIATOPA, KOMIBIOTEPA.

COILEP KAHHUE U3YYAEMOI'O KYPCA
Tema 1 Anzeopa: ypasnenus c npeoopazoseanuamu (11 uacoe)

[IpeoOpazoBaHue palMOHAIBHBIX IPOOCH C MPUMEHEHHEM Pa3IMYHBIX MPUEMOB M BBIYUCIHTEIBHBIX
MpaBWI, BBEJCHHE HOBOW IEPEMEHHOH, OThICKaHWE O0JIACTH JONYCTUMBIX 3HAYEHUH MEPEMEHHOM,
mpeoOpa3oBaHUe CTEMEHEH C OTPUIATEIIBHBIMU TOKA3aTeNsIMK, MPUMEHEHHE HECTaHIAPTHBIX CIIOCOOOB
BBIYHMCIICHHUS.

Tema 2. IInanumempus (5 uacos)

[Ipumenenue ¢GopMysl B OTBICKAHMM 3HAYEHUN DSJIEMEHTOB IUIOCKUX (UTYp: CpeAHel JMHuW,
JUaroHajieil 4eThIpEXYroJIbHUKOB, yriioB. OKPY>KHOCTb, PaJnyC, AUAMETP, XOP/a, BHIYUCICHHE OTPE3KOB
xopA. OTbICKaHUE BIIMCAHHBIX U LICHTPAJIbHBIX YIJIOB, YIJIOB MEXKY CEKYILIMMU U KacaTEIbHbIMHU.

Tema 3. Muozozpannuxku u mena epauienus, naiowiaou ceuenuil (6 uacoes)

3ajaHus Ha OPU3MbI, NUPaMUAbL, UUWIUHAP, KOHYC, IIap M HX 4YacTeil. BerumciieHue momanei
MOBEPXHOCTH 3TUX, CEUCHUH, IpUMEHEeHHE (POPMYII TUIOIIAIeH U 00BEMOB
Tema 4 Jlozapugpmul, ypasnenusn u nepagencmea (3 uaca)

3amanus Ha ompeJeieHue JIorapu(MoB, TPUMEHEHNE CBOMCTB CIIOKEHHUSI M BBIYUTAHUS JIOTApU(PMOB,
Mepexo/i K HOBOMY OCHOBAHHUIO, JIOTapu(MUPOBAHKUE U TIOTEHIIUPOBAHUE, YMETh pPeIIaTh JIOTapu(pMUIECKIe
YpaBHECHHS U HEPABCHCTBA, CTPOUTH TPaPUK PH Pa3HbIX OCHOBAHUSX.

Tema 5. Illpouseoonas, uccinedosanue YyHKuuii ¢ npumerneHuem npou3eoonoi (4uaca)

@uU3NYECKUd M TEOMETPUYECKHM CMBICT MPOM3BOAHOM B 3a[aHUAX MOBBIMIEHHON CII0KHOCTH,
npuMeHeHne (OopMysn MPOU3BOAHON NPU HCCIEIOBAaHMM CBOWCTB (DYHKIMH W TOCTPOCHUU TIpadUKOB
HEM3BECTHHIX (YHKIWH, BBIYACIICHUE TIPOU3BOJHOM CIIOKHON (YHKIINH.

Tema 6. Croxcemnuwie 3a0auu no mamepuanam EI'J (2 uaca)
Tema 7. IIpuknaonwvie 3a0auu no mamepuanam EI'3. (3 uaca)
3aaHus 0 TEOPUHU BEPOSTHOCTU U KOMOUHATOPUKHU B MPAKTUUYECKUX CUTYAIUAX.

TemaTn4eckoe, NOypouHoe NJIAHUPOBAHHE

11 kaacc
No Cooepoicanue (pazoenvi, memoi) Korn-60
VPOKa yacog
1 [Ipocreiinue ypaBHEHUS: KBaJpaTHbIC, KyOHMUECKUE, TMHCHHBIC. 1




PanmonanbHble ypaBHEHHUS.

TpuroHomeTpuueckue ypaBHEHUsL.

Meroas! peleHNs] TPUTOHOMETPUYECKUX YPABHEHUHN

HppauunonanbHble ypaBHEHUS

CucremMbl HppallMOHAIBHBIX YpaBHEHUI

YpaBHEeHHS CMEUIAHHOTO TUNA (CTENEHHbIE, UpPaIlOHATIbHbIC)

PaHI/IOHaJIBHLIe HCpPaBCHCTBA. MGTOI[ HHTCPBAJIOB B pCUHICHUN HCPABCHCTB.
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[InanumMerpus. Pemienue NpsSMOYroIbHBIX TPEYTrOJIbHUKOB, TEOPEMBI CHHYCOB H
KOCHUHYCOB.

10 | 3amanus Ha mapanienorpaMMBbl U Tpareuuu

11 | Okpy>XKHOCTH U UX BJIEMEHTHI, CBOMCTBA XOP/I.

12 3a,Z[aHI/I${ Ha BIIMCAHHBIC U OIIMCAHHBIC OKPYKHOCTHU

13 | Yruer Mexay Xop/iaMu, KacaTelIbHBIMH U CEKYIIIMMH.

14 | Crepeomerpust. YTIIbl MEXKIY IPSIMBIMU U INIOCKOCTSMHU

15 33,[[3‘11/1 Ha HaXO0XACHUEC 3JIECMCHTOB MHOI'OI'PAHHUKOB.

16 | IloBepXHOCTH MHOTOTPaHHUKOB.

17 | IIpocreiimue norapupMuyecKkue ypaBHEHHUS 1 HEPABEHCTBA.

18 | Jlorapudpmudeckue ypaBHEHUS C MEPEX0O0M K HOBOMY OCHOBaHHUIO.

19 | JlorapupmMuyeckue HepaBEHCTBA

20 | IIpeoOpa3oBaHus pallMOHAIBHBIX U ANreOpanvyecKuX BhIPAXKEHUN

21 | IIpeoOpa3oBaHus HpPAITMOHAIBHBIX BBIPAKESHUM

22 | JIeiCTBHS CO CTCTICHSIMH.

23 | IlpeoOpa3zoBaHusl BEIpaXKEHUH C JIorapupMamu

24 | Crepeomerpusi. OOBEMBI MHOTOTPAaHHUKOB.

25 3aﬂaHI/I${ Ha IMMOBCPXHOCTHU 'COMCTPHUYCCKUX TCJI.

26 | [ToBepxHocTu U 00BEMBI Ten BpaieHus. Cedenust Guryp.

27 | IlpousBoaHast, GU3NIECKUN U TE€OMETPUIECKHIA CMBICI. Y paBHEHHE KacaTeIbHOM.

28 | IlpumeHeHne MPOU3BOIHON K HCCIIEIOBAHUIO (DYHKIINH.

29 | UreHue u aHaM3 rpadMKOB MPOM3BOAHBIX 10 Marepuaiam EI'D

30 | IlepBooOpa3Has, HaxOXIeHHE TUIoIaAen puryp.

31 | YpaBHeHMs 1 HEpaBeHCTBA C MoJyJieM 1o Marepuanam EI'D

32 | TekcToBbIe 3a/1a49¥ HA MTPOIIEHTHI, CIUIABBI, COBMECTHYIO pa0oTYy.

33-34 | Pemenue BapnanToB u3 Matepuanio EI'D.
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5. Enunblit rocynapctBeHHbIN 3k3amen 2021- 2022 matematuka. Y4eOHO-TPEHUPOBOYHBIE MAaTEPUAIBI JUIS
noaroToBku ydamuxcs / GUIN

6. Tuck: Buneoypoxu ['eomerpust 11 xinacca ABTop kypca: Urops XKadoposckuii. 2014 InfoUrok.ru

7. Quck: Ctepeomerpus Atop Kypca: Urops XKaboporckuii. 2014 InfoUrok.ru

8. ®dnemka Madoypoxk Matemaruka 5-11

NHTepHeT-UCTOYHHUKH:

OtkproiThiid 60ank 3aga4d EI'D: http://mathege.ru
OwnaitH TeCThI:

http://uztest.ru/
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