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[logacHuTe /IbHAA 3allUCKa

[Tporpamma kypca «M30paHHbIE BONPOCH MaTEMaTHUKW» MOMOXET PEIIUTh OAHY U3
OCHOBHBIX 3aa4  — obecneyums NPOYHOE U CO3HAMENbHOE 081a0eHUe YUaUWUMUCS
CUCEMOU MameMamu4ecKux 3Hanuti U yMeHuu, HeoOX00UMbIX 8 NOBCEOHEBHOU HCUSHU U
Mpyooeoll 0essmelbHOCMU KANCOOMY UYaeH) obuecmsed, O00CMAmMOUHbIX OJisl U3YUEeHUs.
CMENCHBIX OUCYUNIUH U NpOoO0oJdceHuss obpaszosanus. llporpaMMoil MpenycMOTPEHO
(dopMUpOBaHUE Y y4alllMXCs YCTOMYMBOrO MHTEpECA K MPEIMETY, CO3JJaHuE YCIOBHUM IS
pa3BUTHsS HMHIMBUAYaJIbHOCTH W  COBEPUIEHCTBOBAHHUS HMX TBOPYECKOM IOATOTOBKH,
pa3BUTHE MPEIMETHBIX KOMIIETEHIMH IIKOJIbHHMKOB, OpHEHTalMs Ha mpodeccun,
CYLIECTBEHHBIM 00Pa30M CBA3aHHbBIE C MATEMATUKO.

DNeKTUBHBINA Kypc OyneT cnocoOCTBOBATh MOBBIICHUIO 3(P(HEKTUBHOCTU MOATOTOBKH
yuamuxcsi 11 kiacca K rocyaapCTBEHHOW MTOTOBOM aTTeCTalliM MO0 MAaTEMATHKE 3a KypC
cpenneit mkosbl B popme EI'D n nanpHeieMmy MmaTeMaTuueckoMy 00pa3oBaHUIO.

CrtpykTypa 3K3aMEHAIlMOHHOM paboThl TpeOyeT OT ydaluxcs HE TOJbKO 3HAHWUN Ha
0a30BOM YpOBHE, HO M YMEHHH BBIMOJHATH 3aJaHHUs NOBBILIEHHON M BBICOKOI
CJI0KHOCTH. B pamkax ypoka He Bcerja BO3MOXHO PacCMOTPETh MOJOOHBIE 3aJaHUs,
[I03TOMY ITpOrpamMmMa 3J€KTUBHOI'O Kypca IO3BOJISIET PELIUTh ATy 3a/1a4y.

[IpenogaBanne Kypca  CTpPOMTCS  KaK  YrJIyOJ€HHOE€  H3y4€HUE  BOIIPOCOB,
MPETYCMOTPEHHBIX MPOrpaMMOil OCHOBHOTO Kypca. YTiyOJieHHe peanu3yercs Ha 0Oaze
oOyueHuss MeToJaM M TpUeMaM pelIeHHUs MaTeMaTUYeCKUX 3ajad, TpeOyomux
IIPUMEHEHHS BBICOKOM JIOTUYECKOW M ONEPALMOHHOW KYJbTYPhI, Pa3BUBAOIINX HAYYHO-
TEOPETUYECKOE U ANTOPUTMUYECKOE MBIIUICHHE ydalluxcs. TemaTuka 3aad He BBIXOJUT
32 paMKH OCHOBHOTO Kypca, HO YPOBEHb MX TPYAHOCTH — MOBBIIICHHBIN, CYIIECTBEHHO
mpeBbIIAlOMUNA  00s3aTenbHbId. (Oco00e MecTo 3aHMMaroT —3a7add, TpeOyronme
OPUMEHEHUS yJalllUMUCS 3HaHUW B HE3HAKOMOM (HecTaHAapTHOM) cuTyauuu. [lockonbky
BBIITYCKHUKH ILKOJbl JODKHBI HE TOJBKO BIAJETh 3HAHUSAMM, HO M OBITH CHOCOOHBIMU
CaMOCTOATENbHO AaKTHUBHO JI€HCTBOBaTh, TMOKO aJaNTUPOBATHCA B H3MEHSIOIIUXCS
COLMATbHO-DKOHOMUYECKUX U KYJIBTYPHBIX YCJIOBHSIX, TO MOAOOHBIE 3aa4H HAIIPABICHBI
Ha CO3/laHuE TaKOM pa3BUBAIOLICH cpeabl B ydeOHOM IIpoliecce, KOTopasi ClloCOOCTBOBAIA
OBl CAMOYTBEPKACHUIO IUYHOCTH.

[Tporpamma paccuntana Ha oOyuatonuxcs 11 kiacca - 34 yaca (1 yac B HeeJ110).

Metonb! u ¢popmMbl 00yUeHHS.

MeTtonb! 1 (hopMbl 00YUEHHS ONPEEISIIOTCS TPEOOBAHUAMU MPOPUIH3ALUN 00YIEHHUS,
YU4E€TOM HWHJMBHIYAJIbHBIX M BO3PACTHBIX OCOOEHHOCTEH y4YallluXCs, Pa3BUTUEM H
camMo00pa30BaHUEM JIMUYHOCTU. B CBSI3U ¢ 3TUM MOKHO BBIIEJIUTh OCHOBHBIE IPUOPUTETHI
METOJIMKHU U3YYEHHUsI TaHHOTO JIEKTUBHOIO Kypca:

- 00y4yeHue uyepe3 ONbIT U COTPYAHUYECTBO;

- y4€T UHAUBHUIYAJbHBIX OCOOCHHOCTEN U MOTPEOHOCTEN ydaluxcs;

- IHTEPaKTUBHOCTH (paboTa B MaJIbIX TPYIIaX, TPCHUHTH).



Benymiee Mecto OTBOAWUTCS METOJAM IIOMCKOBOIO M HCCIIENOBATEIBCKOTO XapakTepa,
CTUMYJIMPYIOIIUM I103HABATEIbHYIO aKTUBHOCTh ydamuxcs. Co3gaHue JTOBEPUTEIBHOIO
IICUXOJIOTMYECKOr0 KJIMMaTa, B OCHOBE KOTOPOrO B3aMMOOOYYEHHE, B3aUMOIIOMOIIb,
COTPYIHUYECTBO.

@®opMbI OPraHu3anuN YUeOHbIX 3aHATHH.
N3yuenue kypca NpeayCMOTPEHO KaK B KOJUIEKTUBHBIX, TAK M B WHIWBUIYAIbHO-
IpynmnoBbIX GopMax.

Heas kypca:
OBJIaJI€HNE KOHKPETHBIMU MAaTEMAaTUYECKUMH 3HAHUSIMU, HEOOXOIUMBIMHU TSI
MPUMEHEHHUS B IPAKTUUYECKON JAESITEIbHOCTH, AJISl IPOJOIDKEHUST 00pa30BaHusl; pa3BUTHE
Hay4YHO-TEOPETUYECKOr0 U JIOTHYECKOr0 MBIIUICHHS] yJaIlIMXCs, YMEHHS EMCTBOBATh B
HECTaHJAapTHOM cuTyanuu, (GOpMHUPOBAHNE KAUE€CTB MBIIIUICHUS, XapaKTEPHBIX JIJIs
MaTEMaTUYECKOHN JAESITeIbHOCTH U HEOOXOUMBIX JIJIsl TPOJTYKTUBHOM KU3HU B OOIIECTBE.

3agaum Kypca:

[] pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN KaXKJIOTO CIIyIIaTeNsl Kypca 4yepe3 CreliHalbHbIe
3aJla4yu U TOCPEAICTBOM pazHooOpasust GopM AESITEIIbHOCTH IIKOJIbHUKOB;

[} pacmimpeHue MaTeMaTUHYECKUX MPEICTABIECHUIN ydaluXcsl 10 ONPEIEICHHBIM TEMaM,
BKJIFOUCHHBIM B IPOTPaMMbl BCTYIUTEIbHBIX IK3aMEHOB B APYTHE TUIbI y4EOHBIX
3aBEJICHUM.

MeTtoanyeckue peKOMeHIANMHU 10 PeATU3ANNH MPOrPaMMbl
OCHOBHBIM TUAAKTUYCCKUM CPEICTBOM JIJISl TIPEIaraéMoro Kypca sBISIOTCS TEKCThI

paccMaTpUBaeMBbIX THUIIOB 33J1a4, KOTOPbIE MOTYT OBITh BRIOpaHBI U3 Pa3HOOOPA3HBIX
COOPHUKOB, Pa3IMYHBIX BapuaHTOB EI'D MM COCTaBICHBI CAMUM YIUTEIICM.

Kypc obecneueH pa3maTouHBIM MaTepHalioM, TTOATOTOBJICHHBIM Ha OCHOBE
MIPUJIAraeMoro HIDKE CITUCKA JINTEPATYPHI.

Jlnst 6onee 3ppexTHBHON PadOTHI yHaIUXCS 1EIECO00Pa3HO B KAYECTBE
TUIAKTUYECKUX CPEJICTB UCITOJIb30BATh TUTAKATHI C OMOPHBIMHU KOHCIIEKTAMH WJIA METa

PECYPCBHI.

TpeGoBaHus K YPOBHIO OCBOCHUS Kypca
Yuawueca oonsrcnvl 3name:

] dhopMyIibl COKpAILIEHHOTO YMHOXKEHHUS, TPUTOHOMETpUYecKkue (PpopMyIibl, CBONCTBA
CTENICHU C pAIMOHAIBHBIM TIOKa3aTeJeM, CBOMCTBa KOpHS CTENEHU Nn; CBOWCTBA
sorapu@mos;

[J OCHOBHBIC TIOHATHS, IIpaBUjIa, CIIOCOOBI MaTeMATHYCCKUX IEHCTBUIN TPH PEIICHUU
YpPaBHEHHI U HEPABEHCTB Pa3IMUHBIX BUJIOB, CUCTEM ypaBHEHUMN U HEPABEHCTB,;

] ompeneneHue W CBOMCTBA MOAYJS, OCHOBHBICE METOJbl PEIICHUS YpPaBHCHUN W
HEPABEHCTB C MOAYJIEM U MapaMeTPOM;



[] cBOICTBA MJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, METOJIBI PEIICHUS T€OMETPHUECKHUX
3a/1ay.
Yuawueca oonscrnol ymemsn:

[} IpOBOAMTH TOXJIECTBEHHbIE MNPEOOpPa30BaHUS HPPALMOHATBHBIX, MOKA3aTEIbHBIX,
Jorapu(pMUYECKUX U TPUTOHOMETPUUECKUX BBIPAKECHUN;

[} pemath UppaLUOHAJIBHBIE, JOrapuGMHUUECKUe U TPUTOHOMETPUUECKHE YPAaBHEHUS U
HEPABEHCTBA; [| pelarb CUCTEMBl YPABHEHUN N3YYEHHBIMU METONAMU;

[J npUMEHATH anmnapaT MaTEMaTUYECKOr0 aHaIN3a K PEIICHUIO 3a/1a4;

[] mpUMEHATh OCHOBHBIE METOIbl T€OMETPUHU (IPOESKTUPOBAHUS, IMpPeoOpa3oBaHUIl,
BEKTOPHBIN, KOOPJIMHATHBIN) K PEILICHUIO T€OMETPUUECKHUX 3a/1ay;

[J pemarb HeCTaHAAPTHBIC 3aa4yM, MPUMEHSS H3Yy4YECHHBbIE METOABL, [] NPUMEHSTH
OCHOBHBIE IOHATHS, ITPABUJIA IIPU PELLIEHUU JIOTUYECKUX 3a1a4;

[J co3maBaTh MaTEMaTUYECKUE MOJEIIN NPAKTUYECKHUX 3a/1a4;

[} mpoBOAUTH HEOOJBIINE MAaTEMaTUUYECKUE UCCIIEIOBAHUS, BHICKA3bIBaTh COOCTBEHHbIE
TUITOTE3bI U JOKA3bIBATh UX.

Marepuan kypca OJKEH OBITh OCBOGH Ha MPOQPUIBHOM YpPOBHE. YUHUTENIb MOXKET
IIPOBECTU CaMOCTOSTENIbHbIE Pa0OThI, MPOOHBIN YK3aMEH, 3a4ETHI 110 KOHKPETHBIM TEMAaM.

CoaepkaHue Kypca

1. YpaBuenus (3agpanust Ne 13) — 9 yacos.
Jlocapugmuueckue u nokazamenvHvle ypasHenus. Tpuconomempuyeckue YpasHeHUs.
Tpuconomempuueckue ypasnenus, uccieoosanue Q3. Ypasnenus cmeuwianHo2o muna.

[leab: 06001TUTE, CUCTEMATU3UPOBATH U YIITyOUTh 3HAHUS O PAIMOHAIILHBIX,
HPPAMOHAIBHBIX, ITOKA3aTEIbHBIX, JIOTAPU(PMHUUECCKUX, TPUTOHOMETPHICCKHIX
YpaBHCHMSX, CHCTEMax ypaBHCHUH, YPaBHCHHUAX C MOIYJIEM, 00 UCITOJIb30BAaHUHU CBOMCTB
rpaduKoB GYHKIHHA MMPU PEIICHUN YPABHEHHM, a TAKXKE C METOJIaMHU PEIICHUS 3aIaHMS
EI'D tuna C1 (3aganue Ne 13).

2. HepaBenctBa (3aganusi Ne 15) — 10 yacos.

Payuonanvuvie nepasencmea. Hppayuonanvuvie Hepasencmea. Iloxkazamenvhbie
Hepasencmea. Jloeapugmuueckue nepasencmea. Hepasencmea c¢ noeapugpmamu no
nepemeHnomy ochosaruto. Hepasencmea c mooynem. Cmewanuvie HepageHcmaa.

[leab: 0000UIUTE, CHCTEMATU3UPOBATH U YIIIYOUTh 3HAHUS O PAIlMOHAIILHBIX,
HppALIMOHAIbHBIX, TOKA3aTEIbHBIX, JIOTApU(PMUUECKUX, HEPABEHCTBAX C MOAYJIEM,
CHUCTEMaX HEPaBEHCTB, 00 UCIIOIb30BAHUM CBOMCTB IpaduKOB QYHKIIUN MIPH pEIICHUU
HEpaBEHCTB, a TakKe ¢ MeTojaMHu pemenus 3aganust EI'D tuna C3 (3aganue Ne 15).

3. Crepeomerpuueckasi 3axa4a (3aganusi Ne 14) — 7 yacos.

3aoaua Ha 0okazamenbCmeo U GbluUCIeHUe. Y2071 MeNHCOY CKPewUBaroWUMUCs

APAMBIMU. Y2011 MedHcOy npAMOU U NIOCKOCMbIO. Y201 Medncdy niockocmamu.

Paccmosinue om mouku 00 npsamoti u 00 ni0CKoOCmu.



Paccmosinue mesxncoy npamvimu u niockocmamu. Ceuenusi mno2oepannuxos. Obvémni
MHo2oepanHukos. Kpyenvie mena: yununop, konyc, wap.

[Heab: 0000UIUTH, CUCTEMATU3UPOBATH U YIIIYOUTh 3HAHUS O PSIMBIX, TUIOCKOCTSIX U
BEKTOpax B POCTPAHCTBE, MHOI'OIPAHHUKAX, TeJlaX BpameHus. O3HaKOMUTh ¢ IpHeMaMu

pEIICHUS CTEPEOMETPHUUSCKHUX 3aad IOBBIIIICHHOMN CIOXKHOCTH, C PEIICHUEM 3aaHui
EI'D tuna C2 (3amanue Ne 14).

4. dunancoBass MaTeMaTuka (3aganusi Ne 17) — 6 yacos.

3aoauu na onmumanvhsli 8vlO0p. banku, 6k1advl, Kpeoumol.
[lejib: 00001TUTH, CHCTEMATU3UPOBATh U YIIIyOUTh 3HAHUS O PEIICHUU TEKCTOBBIX 3a]1a4
1 UX IPUMCHECHHUH B Pa3IUYHBIX cepax AesTeIbHOCTH YeiaoBeka. Ilo3HakoMuTh co
crocob6amMu OCTPOCHHMS M UCCIICIOBAHUS MTPOCTEUIITNX MATEMATHIECKUX MOJIEIEH, ¢
Meronamu penienus 3aaa4 EI'D tuna C6 (3aganue No 17).

S. HroroBasi KOHTpoJbHAsA padora B ¢popMme n o marepuanam EI'I — 2 gaca.
3aBeplIeHHEM Kypca SBJISETCS HMTOroBas TECTOBas paboTa, KOTOpas MOXKET OBITh

cocrasieHa u3 marepuanoB EI'D, KM u neHTpann30BaHHOTO TECTUPOBAHUS .

KaJIEHAapHO-TeMaTI/l‘-IECKOE IVIAHUPOBAHHUE

Ne HamMenoBaHue paszena mporpaMmsl, TEMBI Kozn- Cpoxku npoBeneHus
3aHITU ypoka BO J1aH dakr
A 4acoB
I. YpaBuenus (3aganus Ne 13). 7
Tpuzonomempuueckue ypagHeHu. 5
1 Metonsl peLeHus TPUTOHOMETPUYECKUX |
YPaBHEHUI U UX IPUMEHEHUE.
2 Meronsl pELICHHUS TPUTOHOMETPUYECKUX 1
YpaBHEHUM
3 Meronsl pELICHHUS TPUTOHOMETPUYECKUX 1
YpaBHECHUI
4 Pemienne TpUroHOMETPUYECKUX YPaBHEHUM 1
5 Pemienne TpUroHOMETPUYECKUX YPaBHEHUM 1
Ypasnenue cmemannozo muna. 2
6 Pemienne ypaBHEHUI CMEIIAHHOTO THIIA. |
7 Pemienue ypaBHeHUI CMELIAHHOTO THUIIA. |
I1. HepaBenctBa (3aganus Ne 15). 18
8 Pemienre panroHaIbHBIX HEPABEHCTB. |
Jozapughmuueckue ypaenenusn u nepasencmea 17
9 Pemenue norapudmudeckux ypaBHeHUN |
10 OCHOBHBIC METOJIbI PEIICHUsI JTOTaPUPMUIECKUX |
YpaBHEHUU




11 OCHOBHBIE METOJIbI PEIICHUs JTOTapUPMUUECKUX 1
YpaBHEHUM

12 Pemienue norapudmMuueckux HEPaBEHCTB 1

13 Pemenue HepaBeHCTB € JIorapu(MoM 1o |
IIEPEMEHHOMY OCHOBAHMIO.

14 Petienrie HepaBeHCTB ¢ JIOTapuPpmMoM o |
NEPEMEHHOMY OCHOBAHHIO.

15 Pemenue HepaBeHCTB ¢ JlorapudmoM 1o |
NEPEMEHHOMY OCHOBAHHIO.

16 Pemenue norapudmudeckux ypaBHEHUH € |
MOZyJIEM

17 Pemenue norapudmudeckux ypaBHEHUH € |
MOAyJIEM

18 Pemmenne norapupMuyecKkux HEPaBEHCTB C 1
MOJIYJIEM.

19 Pemmenne norapupMuyecKkux HEPaBEHCTB C 1
MOZYJIEM
Cmewmannsie nepagencmaa. 6

20 Pemienne cmenmanHbIX HEPABEHCTB. |

21 Pemenne cmenmaHHbIX HEPABEHCTB |

22 Pemienre nokas3aTenbHbIX YPaBHEHUN U 1
HEPABEHCTB

23 Pemenne noka3aTenbHbIX YPAaBHEHUN U 1
HEPABEHCTB

24 Pemienve ypaBHEHUN U HEPABEHCTB C MOAYJIEM 1

25 Pemienve ypaBHEHUN U HEPABEHCTB C MOAYJIEM 1

III. CtepeomeTpuyeckasn 3a1a4a (3a1aHUA 6
Ne 14).

Yeon mesncoy ckpewqusarongumuca npamoinu. 1
Yeon mercoy npamoii u nnockocmuwio.

26 Brraucienue yrioB MeXAy NPSIMbIMUA, MEXKTY 1
IPSAMOM U IUIOCKOCTBIO.
Yeon mercoy nnockocmamu. 1

27 Brruncnenune yriioB Mexay III0CKOCTSIMH. |
Paccmoanue om mouxku 00 npamoii u 00 1
niaockocmu. Paccmosanue mesncoy npamoimu u
NJI0CKOCMAMU.

28 Brluncnenne pa3nuyHbIX BUAOB PACCTOSIHUM B |
MPOCTPAHCTBE.
Ceuenusa MHO202PAHHUKOG. 1

29 [TocTpoenue ceueHnii MHOTOITPAaHHUKOB U 1

BBIYHCJIICHHUC HJIOHIaI[eﬁ CCUCHUM.




00vbéMmbl MHO202PAHHUKOE. 1

30 Brraucienrne 006EMOB U ILTOIIAACH 1
MTOBEPXHOCTEH MHOT'OIPaHHUKOB.
Kpyznvie mena: yununop, Konyc, wap. 1

31 Brruucnenue mionaaen NoBEpXHOCTEN U |
00BEMOB TeJl BpallleHUS!.

IV. ®unancoBasi MmaTemaTuka (3agaHusi Ne 3
17).

32 Pemienre npakTudeckux 3ajad. 3a1auu Ha 1
ONITUMAJILHBIN BBIOOD.

33 Pemenune npaktuueckux 3anay. banku, BKIIapbl, 1
KPEIUTHI.

34 Pemenue npaktudeckux 3anay. baHku, BKIIabl, 1
KPEIUTHI.

IlepeyeHb TUTEPATYPHI M CPEICTB 00y CHMS:

1. OtkpeorThiii 0ank EI'D nmo matemaruke.
2. Bce 3agauu yactu 2 (nmpodusbnbiii ypoBens) M.H.Ceprees, 2019

HNuTepHeT-pecypcsi:

e Pemy EI'D. O0pa3zoBaTenbHbIil HopTall i MOATOTOBKH K 3K3aMEHaM.
e ( https://ege.sdamgia.ru/test?a=catlistwstat).

e https://neznaika.pro/ege/math/p/
e https://ege. edu.ru
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