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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o 3J1eKTUBHOMY Kypcy «/30paHHBIE BOIIPOCH MATEMATHKID) JUIS
yuamuxcs 11 kitacca coctaBiieHa Ha OCHOBE IMPOTPaMMBbI CPEIHETO (IIOJIHOTO) 00IIEro
oOpa3zoBanus (6a30BbIi YPOBEHB) IO MaTeMaTHKE.

[Iporpamma paccunTana Ha ouH roJ oOyueHust B oobeMe 34 yaca. [laHHBIN 3JIEKTUBHBIN KypC
SBJIIETCS [IPEIMETHO-OPUEHTUPOBAHHBIM JUISI BHIITYCKHUKOB 00I111€00pa30BaTEIbHOMN IIKOJIbI IIPU
noarotoBke Kk EI'D mo maTemartike u HampasieH Ha GOpMUPOBAHHE YMEHHA U CIIOCOOOB
JESITEIbHOCTH, CBSI3aHHBIX C PELLICHUEM 33/1a4 TIOBBIIIEHHOTO YPOBHSI CJIOKHOCTH; Ha
paciiupeHue U yriryojieHue coJiep:KaHusl Kypca MaTEMaTHKH C LIEJIbI0 JONOJIHUTEIbHON
MIOATOTOBKH Y4aIIMXCs K TOCyIapCTBEHHOM (MTOroBoi) arrectanuu B popme EI'D, a Takxe
JOTIOJIHAET N3y4aeMblii MaTEpHUAIl HA YPOKaxX CUCTEMOM YIIPa)KHEHUH U 3a]a4, KOTOPbIE
YIIayOJISIFOT M pacIIMpsIOT HIKOJIBHBIN KypcMaTeMaTuu: airedpa u HayajgaMaTeMaTuyecKoro
aHaJIM3a, FTEOMETPHUH U MIO3BOJIIET HAa4aTh 1EJIEHAIIPABIIEHHYIO MOJArOTOBKY K caade EI'D.

esan kypca:

) cozpanue ycnoBui st (GOPMUPOBAHUS U Pa3BUTHS Y OOy4YaIOUIMXCS HABBIKOB CaMOaHaIN3a,
000011IeHNS ¥ cUCTEMaTH3alluH MTOJTYYEeHHbBIX 3HAHUN U YMEHUH, HEOOXOIUMBIX I TPUMEHEHUS
B HpaKTI/I‘—IeCKOI\/'I JACATCIIBHOCTH,

l er'IY6I/ITI) N CUCTEMATHU3UPOBATh 3HAHUA yUalllUXCs 110 OCHOBHBIM pa3JciiaM MaTCMAaTUKH,

[J MO3HAKOMUTH YUAIIUXCS C HEKOTOPHIMU METOIaMU U TIPUEMaMU PEIICHHS MaTEMaTHIECKUX
3a/1a4, BBIXOSIINX 3a PAMKH IIIKOJIPHOTO Y9eOHUKA MaTEMaTHUKH;

[J ¢popMHupoBaTh YMEHUS TPUMEHSATD MTOJTYICHHBIC 3HAHUS TIPU PEIICHUN HECTaHIAPTHHIX 3a71a4,
[J BOCIUTAaHUE KYJAbTYPhl JUYHOCTH, OTHOIIIEHUS K MAaTEMAaTHUKE KaK K 4acTH O0OIIeYeIOBEUECKOM
KyJbTypbl, TOHUMaHUE 3HAYMMOCTH MaTEeMaTUKH TSI HAYYHO-TEXHUUECKOTO IpoTrpecca.
3anayu Kkypca:

[J pa3BUTh UHTEPEC U MOJIOKUTEITLHYI0 MOTHBAIIAIO U3yYEHHUS MTPEIMETA;

[J copMHUpOBATh U COBEPIICHCTBOBATH Y YUAIIUXCSl IPUEMbI M HaBBIKHM PEIICHUS 3a/1a4
MOBBIILIEHHOM CIIOKHOCTH, NpeiaraeMbix Ha EI'D;

[ mpoa0JKUTh (POPMHUPOBAHUE OTIBITA TBOPUYECKOM JCATEIBHOCTH yUaIIUXCS Yepe3 pa3BUTHE
JIOTHYECKOTO MBIIIJICHUS, IIPOCTPAHCTBEHHOTO BOOOPAKEHHS, KPUTUYHOCTH MBIIUICHUS IS
JaTbHEHIIIET0 0OyUCHHS;

0 cmocoOCTBOBATH Pa3BUTUIO Y YHAIIUXCA YMCHHA aHAJIU3UPOBATh, CPABHUBATD, 0606IH8.TB;

[J popmupoBaTh HABBIKK PAOOTHI C JOMOIHUTEIBLHOM TUTEPATYPOM, UCIIOIB30BAHUS PA3TUYHBIX
WHTEPHET - PECypCOB.

IInanupyemsle pe3yJibTaThl 0CBOCHHS 3JIEKTHBHOIO KypC

N3y4yenne 3j1ekTUBHOTO Kypca «30paHHbIe BONPOCHI MATEMATHKI» JaeT BO3MOKHOCTh
o0yvaromumces 11 ki1acca 10CTHYB CICAYIONIUX Pe3yJbTAaTOB PA3BUTHS:

Juunocmuvim pe3ynomamom N3ydeHus Kypca sBisieTcs: GOpMHPOBAHUE CISAYIOINUX YMEHUHN U
KauyeCTB:

1) ymeH#ue CHO, TOYHO, FPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOW pedH,
IIOHMMAaTh CMBICJI IOCTABJIEHHON 3aJjaul, BEICTpauBaTh apryMEHTALMIO, IPUBOJANUTE IPUMEPHI U
KOHTpPIPUMEDBI;



2) KpUTUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS,
OTIINYATh THIOTE3Y OT (haKTa;

3) mpezacTaBiIeHHE O MAaTEeMaTHYECKON HayKe Kak cdepe UelIoBeYeCcKOH NesITeIbHOCTH, 00 3Tanax
€e pa3BUTHSL, O €€ 3HAUMMOCTH JUTSI pa3BUTHS LIUBUIIN3AIINY;

4) KpeaTUBHOCTH MBIILJICHNS, THAITUATUBA, HAXOTYMBOCTh, aKTUBHOCTH TP PEIICHUN
MaTeMaTHYeCKUX 3a]a4;

5) yMeHHe BBIIBUTATh TUIIOTE3bI NIPH pelIeHHE y4eOHBIX 3a/1a4 U IOHUMATh HEOOXOIMMOCTh UX
MIPOBEPKH;

6) yMEHHE IPUMEHSTh HHIYKTUBHBIC U JIETYKTUBHBIE CIIOCOOBI pacCyKACHUHN, BUIETh
pa3NUYHbIE CTPATEIHU PELICHNUS 33134,

7) NOHUMAHUE CYITHOCTH AITOPUTMUYECKUX IPEAINUCAHUN U yMEHUE IeHCTBOBATh B
COOTBETCTBHUH C MPEIOKEHHBIM aJITOPUTMOM;

8) yMeHHEe CaMOCTOSTENILHO CTaBHUTH IEJIN, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JJISl PEIICHUS
y4eOHBIX MaTeMaTHYECKUX pooIIeMm;

9) yMeHHe TUTaHUPOBATh U OCYIIECTBIISATH JICATEILHOCTD, HAITPABIICHHYIO HA PELICHHUE 3a1a4
HCCIIEI0BATEIILCKOTO XapaKTepa;

Pecynamuenvie YY/I:

1) camocTosTeIbHO OOHAPYKUBATH B (POPMYIUPOBATH YICOHYIO TIPOOIEMY, OIIPEACTSATh 1IEITh
YV

2) BBIIBUTATh BEPCHUU PEIICHUS TTPOOIEMBbI, 0CO3HABATh (M MHTEPIPETUPOBATD B CITydae
HE00XOIMMOCTH ) KOHEUHBIH PE3yNIbTaT, BEHIOUPATh CPEACTBA JTOCTIKCHHS SN U3
MPEUIOKEHHBIX, a TAK)KE HCKATh MX CAMOCTOSITEIHHO;

3) cocTaBnATh (MHAUBUIYATbHO WM B FPYIIIE) IJIaH PEIICHUs TPOOIeMbl (BBITIOJTHEHHS
MPOEKTA);

4) paboTas Mo 1aHy, CBEpATh CBOM JEHCTBUS C LIEIbI0 U IPU HEOOXOJUMOCTH UCTIPABIISATh
OIMOKH CaMOCTOSATEIHHO (B TOM YHCIIE U KOPPEKTUPOBATh TUIAH);

5) B Auasnore ¢ yuuTeraeM COBEPILIEHCTBOBATh CAMOCTOSITEILHO BEIOpAHHBIE KPUTEPUH OLICHKH;
Hoznaeamenvnvie YY/[:

1) mpoBOAUTH HAOIOIEHUE U SKCIIEPUMEHT MO PYKOBOJICTBOM YUUTEIS;

2) OCYIIECTBIISATH PACIIMPEHHBII MOMCK MH(OPMALIMU C UCTIOIH30BAHUEM PECYPCOB OMOIUOTEK U
UHTEPHETA;

3) ocymiecTBIATh BBIOOp Hanbosee 3pPEeKTUBHBIX CIIOCOOOB PEIICHUs 3a1a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBU;

4) aHAJIM3UPOBATh, CPABHUBATH, KJIAaCCH(DUIIMPOBATH U 00001aTh (haKThI U SBJICHUS;

5) naBatb omnpe/esieHus MOHITUSM;

Kommynuxkamuenwvie YY/I:

1) caMOCTOSITENIbHO OPraHU30BBIBaTh YueOHOE B3aUMO/ICHCTBUE B IPYIIE (OMpenesTh 001ue
L[eJIH, TOTOBAPUBATHCA APYT C APYTrOM H T.1.);

2) B IUCKYCCHUU YMETb BBIIBUHYTH apTyYMEHThI U KOHTPApryMEHTHI;

3) yYUTBCS KPUTUYHO OTHOCUTCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

4) moHUMas MO3UIIMIO JPYTOTo, pa3inyaTh B €0 PeYu: MHEHHE (TOUKY 3pEHHs), JOKa3aTEIbCTBO
(aprymeHThl), GaKThl (FUMOTE3bI, AKCHOMBI, TEOPUH);

Ilpeomemmnuim pesynvmamom u3yueHus Kypca spisieTcst (opMupoBaHUe CIEIYIOUINX YMEHUH.
1) oBnameHue 6a30BbIM MOHATUIHHBIM alllapaToOM IO OCHOBHBIM pa3fiefiaM COJIep>KaHus;
IpeJcTaBiIeHre 00 OCHOBHBIX U3y4aeMbIX MOHATUAX (YUCII0, FeOMeTpuIecKas Gpurypa,
reoMeTpPHYECKOe Telo, ypaBHEHHUE, PYHKIIMS, BEPOITHOCTh) KaK BAKHEHIITUX MaTEMaTHIECKUX
MOJENSX, MO3BOJISIFOIINX OMUCHIBATh U M3y4aTh PeabHbIEC MPOLIECCHI U SIBICHUS;

2) ymenue paboTaTh C MaTEeMAaTUYECKUM TEKCTOM (aHAJTU3UPOBATH, N3BJIEKATh HEOOXOAUMYIO
nH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIM B YCTHOM M MHCEMEHHOU peun
MPUMEHEHHEM MaTEeMaTHUYeCKON TEPMUHOJIOTUN U CHUMBOJIMKH, HCTIOJIb30BAaTh Pa3IMYHBIC S3BbIKH
MaTeMaTHKH, TPOBOJIUTH KIaCCU(PHUKAINH, TOTUIECKHE 000CHOBAHUS, TI0OKa3aTEIbCTBA
MaTeMaTHYEeCKUX YTBEPKICHUM;



3) pa3BuTHE NPEACTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10
JNEUCTBUTEIILHBIX YMCEN; OBJIAICHUE HABBIKAMU YCTHBIX, IMCBbMEHHBIX, MHCTPYMEHTAIbHBIX
BBIYHCJICHUM;

4) oBnaJicHNE CUCTEMOM (PYHKIIMOHAIBHBIX MOHATHIA, ()YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOIA;
YMEHHUE HCIO0JIb30BaTh (DYHKIMOHAIBHO-TpadUUecKue MPEACTaBICHUS sl ONMCAHUS U aHAIIN3a
peanbHBIX 3aBUCUMOCTEN;

5) oBiaJieHUE Fr€OMETPUUECKUM S3bIKOM, YMEHUE UCIOJb30BaTh €T0 JJIsl ONMCAHUS [IPEIMETOB
OKPY’KaIOILIEr0 MUpPa; pa3BUTHE IPOCTPAHCTBEHHBIX MPEJACTABICHUN U N300pa3uTEIbHBIX
YMEHHM, IpUOOpETEeHNE HABBIKOB FEOMETPUUECKUX IOCTPOEHUI;

6) ycBOEHHE CUCTEMATUYECKUX 3HAHUNA O F€OMETPUUECKUX TeJIaX B IPOCTPAHCTBE U UX
CBOMCTBAX, YMEHHE IIPUMEHSITh CUCTEMAaTUYECKNE 3HAHUSA O HUX JUI PELICHUS T€OMETPUUYECKUX
U NIPAKTHYECKUX 33]1a4;

7) yMeHHe U3MEepSATh AJIUHBI OTPE3KOB, BETMUHHBI YTJI0B, UCIOJIb30BATh (DOPMYJIBI IS
HaX0XACHHU IJIouaaei 1 00beMOB F€OMETPUUECKUX TET;

8) yMeHue NpUMEHATh U3YUYEHHBIE MOHATHS, PE3yJIbTaThl, METOAbI ISl pELICHUS 3a1a4
MIPAKTUYECKOTO XapakTepa M 3aJ1a4 U3 CMEXHBIX JUCIUIUIMH C HUCIIOIb30BAHUEM IIpU
HE0OXO0IMMOCTH CIIPABOYHBIX MaT€pUANIOB, KAIbKYJISATOpPA, KOMIIbIOTEPA.

COILEP KAHUE N3YYAEMOI'O KYPCA

Tema 1 Auredpa: ypaBHeHus ¢ npeodopaszopanusivu (11 yacos)

IIpeoOpazoBanue parmOHAIBHBIX IPOOEi ¢ MPUMEHEHHEM PA3IMYHBIX TPUEMOB U BBIYHCIUTEIBHBIX
MIPaBUJI, BBEJCHNE HOBOI IEPEMEHHOI, OThICKaHWE 00JIaCTH JOMYCTUMBIX 3HAUCHUH MEPEMEHHOM,
npeo0pa3oBaHKe CTENIEHEH C OTPUIATEIbHBIMH MTOKA3aTEeNsIMHU, TPUMEHEHHE HECTaHAaPTHBIX
CI10COOOB BBIYHCIICHHUS.

Tema 2. [Ilnanumerpus (5 yacon)

[Tpumenenne ¢hopmys B OTBICKAHWH 3HAYEHUH AJIEMEHTOB TUTOCKUX (UTYp: CpeIHEH JINHUH,
JIMaroHaJe 4eThIpEXYTrOIbHUKOB, YIIT0B. OKpY)KHOCTH, paJnycC, JHAMETp, XOp/1a, BEIYUCIICHUE
oTpe3KoB Xop/. OThICKaHUE BIUCAHHBIX U IICHTPAIBHBIX YIJIOB, YIIIOB MKy CEKYIIIUMHU U
KacaTeIIbHBIMH.

Tema 3. MHOTOrpaHHMKY U TeJia BpallleHusl, IVIOAAU ceuyeHuii (6 yacoB)
3aaHus Ha IPU3MBI, TUPaMUJIbL, WINHIP, KOHYC, Iap U X YacTed. Beruncnenue miomanen
MMOBEPXHOCTH ITUX, CEUCHUH, IPUMEHEHUE POPMYII IIIoMIaiel 1 00bEMOB

Tema 4 Jlorapu¢mbl, ypaBHeHus1 U HepaBeHCTBa (3 yaca)

3agaHus Ha onpeneeHue JorapuMoB, IPUMEHEHHE CBOWCTB CJIOKEHHUS ¥ BBIYUTAHHS JOrapu(pmMoB,
nepexos K HOBOMY OCHOBaHUIO, JIOrapu()MUPOBAHHUE U TIOTCHLIUPOBAHHUE, YMETh PeIIaTh
JorapuMUyecKue ypaBHEHHUS! 1 HEPABEHCTBA, CTPOUTH IPa)UKU IPU Pa3HBIX OCHOBAHUSX.

Tema 5. IlpousBoanasi, ucciaenoBanue PyHKIM ¢ MPUMeHEHUEM NPOU3BOAHON (4uaca)
DuU3nYeCKUil U TEOMETPUUECKHI CMBICI POU3BOIHOM B 33JaHUSAX MOBBIILIEHHOW CI0XHOCTH,
npuMeHeHne GopMyJT IPOU3BOAHON MTPH UCCIIETOBAHUN CBOMCTB (DYHKIIMIA U TIOCTPOSHUH T'PapUKOB
HEM3BECTHBIX (QYHKIIMA, BEIYMCICHUE TIPOU3BOIHON CIOKHOW (YHKIIUH.

Tema 6. CroxerHble 3a1a4yu 1o matepuaiam EI'J (2 yaca)

Tema 7. llpukaagnsie 3agaun no marepuagam EI'J (3 yaca)
3aaHus MO TEOPUH BEPOATHOCTH U KOMOMHATOPUKHU B MPAKTHUECKUX CUTYaLIUAX.



TEMATHYECKOE IINTAHUPOBAHUE

TEMbI

Conepxanue

KoaunuecTrBO
4acoB

ypaBHCHI/IH CMCIIAHHOI'O THIIa, MCTOAbl PCLICHUSA

ITnanumerpus: MHOroyroiabHHUKH, IUIOIAAN, OKPYKHOCTH

MHoOrorpaHHUKH, ABYIPaHHBIC YIJIbI, IUIOMAAN CEYCHHH, 00BEMBI

Jlorapumsl, ypaBHEHUSI U HEPABEHCTBA, CMEHA OCHOBAHUI

[IpousBoanas. UccnenoBanue GyHKIUN yepe3 MpOU3BOIHYIO.

CroxeTHble 3agaun 1o Marepuainam EI'D

N[OOI~ WIN| -

IIpuknanuele 3anaun no Marepuanam EI'D

NTOI'O

MNOYPOYHOE IINTAHUPOBAHUE

JuekTUBHBIN Kypc (MaTemaTuka) 11 kiaace (PI'OC)

Ne
ypoKa

Conep:kanue y4e0HOro MaTepuaJia

Koa-Bo
4acoB

JIEKTHBHBIN Kypc (MAaTEeMaTHKA)

34

1 [Ipocreiinye ypaBHeHUs: KBaipaTHbIe, KyOUUeCcKue, JINHEHHBIE.

2 [Ipocreiinye ypaBHEeHUs: KBaipaTHbIe, KyOUUecKHe, IMHEHHBIE.

3 PanmionanbHbIE YypaBHEHUS.

4 TpuronomeTpruyeckue ypaBHEHHUS.

5 Mertoabl penieHns TPUroHOMETPUUYECKUX YPAaBHEHUI.

6 HppanmonaibHpie ypaBHEHHS.

7 Cucrembl ypaBHECHHIA.

8 YpaBHEHUsI CMENIAHHOTO THTA (CTENIEHHBIE, HPPAIMOHAIBHBIC).

9 PannonasibHbIE HEpaBEHCTBA.

10 MeTo1 UHTEPBAJIOB B PEIICHUH HEPABEHCTB.

11 Pemenune npsMoyroiabHbIX TPEYroJbHUKOB, TEOPEMbI CHHYCOB U
KOCHHYCOB.

12 3aaHus Ha MapajuieIorpaMMBbl U Tpareluu.

13 OKpYXHOCTH U UX JIIEMEHTbI, CBOHCTBA XOP/I.

14 3aaHus Ha BOMCAHHBIE U ONMCAHHBIE OKPYKHOCTH.

15 VYTrIibl MeXIy XOpJlaMu, KacaTelIbHBIMU U CEKYIIUMHU.

16 VYTIBI MEXKAY NPSMBIMH U TUIOCKOCTSIMU.

17 3ajaun Ha HAXOXKJICHUE DJIEMEHTOB MHOI'OIPAHHUKOB.

18 [ToBepXHOCTH MHOTOI'PaHHHUKOB.

19 [Mpocreiimme norapupMudeckue ypaBHEHUS 1 HEPABEHCTBA.

20 Jlorapudmudeckue ypaBHEHHs C IEPEXOJOM K HOBOMY OCHOBAHHUIO.

21 Jlorapudmudeckrue HepaBeHCTBA.

22 [Tpeobpa3oBaHus pallMOHAIBHBIX U ANTeOpPaNueCKUX BBIPAKCHUH.

23 [IpeoOpazoBaHus HpPALIIOHATBHBIX BEIPAXKEHUI.

24 JIecTBHS CO CTENICHSMM.

25 [Tpeobpa3oBanus BeIpaXKeHHIi ¢ JorapupmMamu.

26 OO0BEMBI MHOTOI'PaHHHKOB.

27 3anaHus Ha MOBEPXHOCTH FEOMETPHYUECKUX TEll.

28 [ToBepxHOCTH U OOBEMBI TEI BpaIICHUSI.

29 [TpousBoaHast, GU3NIECKUI 1 TEOMETPUUYESCKHIA CMBICIL.




30 VYpaBHEHHE KacaTeIbHOM.

31 [IpumeneHne mpoOM3BOAHOM K HCCIEI0BAaHUIO () YHKITUH.

32 TekcToBbIC 3a/1a4K HA JBHYKCHUE.

33 TekcToBbIC 3a7]a491 HA MTPOLICHTHI, CIIaBbI, COBMECTHYIO padoTy.
34 Pemenue BapuanToB u3 marepuason EI'D.

YUYEBHO-METOANYECKOTI'O OBECITEYEHUSA
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2. 'eomerpus, 10—11knaccer: YaeOHUK s 001Ie00pa30BaTeIbHBIX OpraHu3aiuii. ABTOPBI:
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