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1.IlosicHUTeIbHAA 3alIMCKA

Pabouast mporpamma mo Kypcy BHEYpPOUHOU AesTenbHOCTH «MaTemaTHKa JUIst
KaXXI0ro» pa3paboTaHa B COOTBETCTBUU C IUIAHOM BHEYPOUYHOU JEATEIBHOCTH
MAOY IlIkona Ne 41 ropoackoro okpyra ropoa Y da Pecny6nuku bamkoprocTtad B
COOTBETCTBHUH C TPEOOBAHUAMU (PeiepaqIbHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaH/JapTa OCHOBHOI'O OOIIEro 0Opa3oBaHusI.

[Iporpamma Kypca BHEYpPOUHOH neATeNbHOCTH «MareMaTuka JUisi Ka)JI0ro»
aJjpecoBaHa ywammmcss 9 Kiacca M SBJISETCS OJHOM M3 BAKHBIX COCTABIISIOLIUX
paboThl C AETHbMH, KOTOpPbIE HCIBITHIBAIOT TPYJHOCTH B M3YyUYEHUH MATEeMAaTUKH Ha
ypOKe, a TaKKe C IETbMHU, HEYBEPEHHBIMU B CBOMX 3HAHUSAX MPEAMETA.

AKTyaJlbHOCTH Nporpammbl o0ocHoBana BeeaeHrneM ®PI'OC OO0, a uMeHHO
OPUEHTHpPOBaHa Ha BBINOJIHEHHE TPEeOOBaHMM K COAEPXKAHHUIO BHEYPOUHOMH
JESATEIbHOCTH IIKOJIBHUKOB, a TakXe Ha MHTETpalMio U JOIMOJIHEHUE COJEp KaHUSA
npeaIMeTHBIX rporpaMm. [Iporpamma negaroruyecku 1einecoodpasHa, ee peaau3anus
CO3/1a€T  BO3MOXHOCTb  PA3HOCTOPOHHEIO  PACKpBITUS  HMHJIMBUIYAJIBHBIX
CIIOCOOHOCTEH IMKOJIHHUKOB, Pa3BUTHI MHTEpECa K Pa3TUYHBIM BUAM ACSITEIHbHOCTH,
KEJaHWs aKTUBHO YYacTBOBaTh B  MPOJYKTUBHOW JEATEIBHOCTH, yMEHHS
CaMOCTOSITENIFHO OPTaHU30BaTh CBOE CBOOOIHOE BpEMs.

Hanpagssienue nporpamMmsl — OOLIEHMHTEUIEKTYalIbHOE, IpOrpaMMa CO3JaceT
YCIJIOBUS 1151 TBOPUYECKOM caMOpeain3aluy JUYHOCTH peOeHKa.

Ha peanuzanuio naHHOro Kypca oTBoauTcsi 2 yaca B Henemo. [Iporpamma
paccunTaHa Ha 68 Jacos:

9 kimacchl — 68 wacoB (34 yueOHBIC HEIEIH)

Leap mporpaMmbl: cO31aHUE YCIOBUN, 00ECTIEUNBAIONINX MHTEIICKTYaIbHOE
pa3BUTHE JIMYHOCTH INKOJbHUKA HA OCHOBE pPa3BUTHSA €r0 HHAWBHIYaTbHOCTH;
co3manue (GyHIaMeHTa JJisl MaTeMaTHIeCKOTO pa3BUTHs, (OPMUpPOBAHNE MEXAaHU3MOB
MBILUICHUS, XapaKTEPHBIX JIJIsl MAaTEMAaTUYECKON e TEIbHOCTH.

3agaum nporpamMmbI:

. npoOyXJAeHHe U pa3BUTHE YCTOMYMBOIO HWHTEpeca Ydyalluxcs K
MaTeMaTHKE U €€ IPUIIOKEHUSIM, paclIupeHrue Kpyro3opa;

. paciMpeHue U CUCTeMaTH3aIlysl 3HAaHUH 110 TPEAMETY;

. Pa3BHUTHE y yUYAIIUXCS YMEHHS CAMOCTOSITENIbHO M TBOPUYECKU PabOTaTh ¢
y4eOHOM TUTEepaTypoi;

. BOCIUTAHUE TBEPAOCTU B MYTH AOCTHKEHMs 1€ (pelieHus TOM HIn
WHOM 3a/1aun);



. pelieHrue  CrenMalibHO  MOJOOpaHHBIX  YNpaXHEHWH U 3ajad,
HaIpaBJICHHBIX HA (POPMHUPOBAHNE TPUEMOB MBICIIUTEIHLHON NEATEILHOCTH;

. dbopMHpOBaHUE MaTEMAaTHIECKONW TPAMOTHOCTH.

bannbHas cucrema OEeHHMBAaHUS 3HAHUM M YMEHHUM y4allIuXCs OTCYTCTBYET.

CucreMa OLEHHMBAHUS pE3yJbTATOB BHEYPOUHOM JAEATEIBHOCTU YYaIIUXCS
OCyILIECTBISIETCA  corjlacHO IlonokeHnr0 O PEUTUHTOBOM CHCTEME  OIIEHKH
pe3yJIbTATOB BHEYPOUHOU AEATEIBHOCTH.

®opMbI pabOThI: KOJUIEKTUBHBIE, TPYTIIOBHIE, TAPHBIE.

IIJIAHUPYEMBIE PE3YJIBTATBI.

JIN4YHOCTHBIE pe3y/IbTaThl:

. IPOSIBJICHMEM HHTEpeca K IMPOIUIOMY M HAaCTOSILIEMY POCCHUKCKON
MaTE€MaTHUKH, [ICHHOCTHBIM OTHOILIEHUEM K JIOCTHIKEHHUSAM POCCHMCKHX MaTEMaTHUKOB
U POCCUMCKOM MaTeMaTW4YeCKOW IIKOJbI, K HCIOJIb30BAHUIO ITUX JIOCTUKECHUN B
IpyrUX HayKax U MPUKIaJHbIX cepax.

. TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3aluu
€ro TMpaB, IMPEACTABICHHEM O MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS
pa3NUYHBIX CTPYKTYp, SABJICHHHA, MNPOLEAYpP TpakJaHCKOro oOmecTBa (BBIOOpHI,
ONPOCHI U TPp.); TOTOBHOCTBIO K OOCYXKICHHIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C
IIPaKTUYECKUM PUMEHEHUEM JOCTH>KEHUM HAYyKH, OCO3HAaHUEM Ba)KHOCTU MOPAJIBHO-
TUYECKUX MPUHLHUIIOB B JEATEIBHOCTH YYEHOTO.

. OBJIAJICHUEM S3BIKOM MAaTEMaTHUKW W MAaTEMaTUYECKOM KyJIbTYpOM Kak
CPEIICTBOM IMO3HAHUS MUPA;

. TOTOBHOCTBIO K  JEHCTBUAM B  YCIOBHUSIX  HEONPENENEHHOCTH,
MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AeATENbHOCTD.

. HEOOXOJAMMOCTBhIO B (POPMHUPOBAHMM HOBBIX 3HAHUU, (HOPMYIUPOBATH
Ueu, TOHATUS, TUMOTE3bl 00 OOBEKTaX M SABJICHUSAX, B TOM 4YHCIIE paHee He
U3BECTHBIX, OCO3HaBaTh Je(OULUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEM,
IJIAHUPOBATH CBOE pa3BUTHE.

MeTanpeameTHble pe3yJibTaThl:

Peeynamuenvie YV/]:

. CamocTosiTenbHO bopMyIupOBaThH 11 (S 0% 3aHATHS nociie
PEeIBAPUTETHLHOTO O0CYKIICHHUS.

. Y4uThbCcsI COBMECTHO C yuuTeleM OOHapy>KuBaTh U (OPMYJIMPOBATH
y4eOHyI0 npoliemy.

. CocTaBnsTh TJIaH perieHust mpooaemMsl (3a1a4un).



. PaGoras mno miaHy, CBEpsATh CBOM JICUCTBUS C IEIBIO U, TIPH
HEOOXOMMOCTH, UCTTPABIIAThH OIIUOKH.

. B numanore ¢ yumteneM yduTbCS BBIpAOATHIBATH KPUTEPUU OICHKH H
ONpENENATh CTENEeHb YCHEUIHOCTH BBIMOJHEHUSI CBOEU pabOThl W pabOThl BCEX,
HCXOJs U3 UMEIOIINXCSI KPUTEPHUEB.

lloznaeamenvnvie YV/I:

* OpUEeHTUPOBATHCS B CBOCU CUCTEME 3HAHUI: CAMOCTOSITEIILHO

. npeonoaazams, Kakasi MHGOpMaIus Hy>KHa JJIs1 pEIIeHUs] TOW WM MHON
3ajauu.
. Omobupams  HEOOXOOUMBIE N7l  pELICHUS 3aJadydl  UCTOYHHUKHU

uHpOpMaMU  Cpeau MPEUIOKEHHBIX  YUYWUTEIEM  CIIOBapei, SHUMKIONEAU,
CIIPaBOYHUKOB, UHTEPHET-PECYPCOB.

. J1oObIBaTh HOBBIE 3HAHUSA: U38IeKamb NHHOPMAIIUIO, TTPEICTABICHHYIO B
pa3HbIX opMax (TEKCT, TabIuIa, CXeMa, WILUTFOCTPALIMS U JIp. ).
. BBIOMpATh croco0 perieHus yueOHOW 3amauu (CpaBHUBATH HECKOJIBKO

BAPUAHTOB pEIICHUsI, BHIOUpATh HauboJee MOAXOAAIINN C YUYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Kommynuxamuenvie YV/{:

. JIoHEeCTH CBOIO MO3ULIUIO 10 IPYTUX: 0opMmasmb CBOM MBICIIH B YCTHON
Y TUCBMEHHOM peuu ¢ y4ETOM CBOMX YUE€OHBIX U KU3HEHHBIX PEUEBBIX CUTYaIUH.

. JIoHECTH CBOIO MO3ULMIO A0 APYTHUX: 8bICKA3bI6AMb CBOKO TOUKY 3PEHUS
U TIBITAThCS €€ 000CHOB8aMmb, IPUBOS APTYMEHTHI.

. Cnymate Opyrux, NbITaThCS MPUHUMATH APYTYH0 TOUKY 3pEHUs], OBIThH
TOTOBBIM U3MEHUTH CBOIO TOUKY 3PECHUSI.

. YutaTh BCIyX M NpO ce0s TEKCThl HAYYHO-TIOMYJISIPHOM JUTEpaTyphl U
MIPU 3TOM: BECTH «IHAJOr C aBTOPOM» (IIPOTHO3UPOBATH Oyylliee YTEHUE, CTAaBUTh
BOIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPSATH ce0s1);

. JloroBapuBaTbcs € JIOJIBMH: BBITIONHSS Pa3UYHBIE POJIM B TPYMIIE,
COTPYIHHMYATH B COBMECTHOM PEIICHUU MPOOIEMBI (3a/1a4n).

. YYuThCsA YBaXUTEIBHO OTHOCHTBHCS K TIO3HMIIMH JIPYTOTO, YYHUTHCS
JIOTOBAPUBATHCA.

IIpeaMeTHbIE pe3ybTaThI:
HepaBencrBa:
Pemars nuHelHble HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pelIeHNe HEpPAaBEHCTB HA YHUCJIOBOM MNPSIMOM, 3alUCHIBATh DPEIIECHHUE C MOMOILIBIO
CUMBOJIOB.  Pemarb cHCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB,



BKJIFOUAIOLIUE KBAaJIPpaTHOE HEPABEHCTBO; U300paKaTh PEIIEHNUE CUCTEMbl HEPABEHCTB
Ha YUCJIOBOM MPSMOM, 3alMChIBATH PELIEHUE C TOMOIIBIO0 CUMBOJIOB. 6 Mcnonap30BaTh
HEPABEHCTBA NIPY PELICHUN PA3JINYHbIX 33/1a4.

KBagparuuynas ¢pyHkuus.

Pacnio3HaBaTh (QYHKIMM H3Y4YEHHBIX BHIOB. Iloka3piBaThb CcXxeMaTHYECKU
pacrojoKeHUe Ha KOOPANHATHON MJIOCKOCTH Tpaduk (QyHKIMMA BUaa: y = ax2 + bx +
C, B 3aBUCUMOCTH OT 3HAYCHUHA KOIPPUIMEHTOB; ONUCHIBATh CBONCTBA (DYHKIMM.
Crpoute U wu300pakaTb CXEMaTU4YECKM TIpauKU KBAaJPAaTHUUHBIX (QYHKLMMH,
ONKCHIBaTh CBOMCTBA KBaJApaTW4YHBIX (YHKIUN 1o ux rpadukam. Pacmo3naBath
KBaJIpaTUUHYI0 (QyHKIMIO 10 (opmyse, NPUBOAUTH MPUMEPHl KBaJAPATUUHBIX
(GyHKLIMNA U3 peaTbHOM KU3HU.

JIeMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPHH BEPOATHOCTECH.

W3Bnekars u npeoOpa3oBbIBaTh HH(OPMALIKIO, IPEICTABICHHYIO B Pa3IMYHbIX
UCTOYHHUKAX B BUJE TAOIUL, AMArpaMM, rpaHUKOB; MPEICTaBIATh JAHHBIE B BHJIE
Tabnuu, auarpamM, rpapukoB. PemaTh 3agauM OpraHuM30BaHHBIM MEepeOOpPOM
BAPUAHTOB, a TaKXe€ C MCIOJIb30BAaHUEM KOMOWHATOPHBIX MPAaBHJI U METOOB.
Hcnonp30BaTh ONKCATENBHBIE XapAKTEPUCTUKHU JUUII MACCUBOB YHMCJIOBBIX JTAHHBIX, B
TOM YHCJIE CPETHAE 3HAYCHHS U MEPBI paccenBaHnsd. HaxonauTs 4aCTOTHI 3HAYCHUN U
YaCcTOThl COOBITHSA, B TOM YHCJIE TOJIb3YSCh pPe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN
u HaOmoaeHnil. HaxonuTe BEpOSITHOCTH CIy4aliHbIX COOBITHI B M3yUYEHHBIX ONbBITaX,
B TOM YHCJIE€ B ONBITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUIX
VCIIBITAaHUU 10 TIEPBOTO YCIIEXA, B CEPUAX UCIIbITAaHUN bepHyIun.

ApudmMernyeckas 1 reOMeTPUYECKas MPOIrPecCHu

Pacnio3naBaTh apuMeTHUECKYIO U TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HBIX
croco0ax 3aaHusi. BBINOTHATE BEIYMCICHUS C UCIIOJIb30BaHUEM (HOPMYJT N-TO YieHa
apu(pMETUYECKOl M TEOMETPUYECKOM IPOrpecCHil, CyMMBbl TEPBBIX N YJIEHOB.
N300paxaTh 4iIEHbI MOCIEIOBATEIbHOCTU TOYKAMU HA KOOPIMHATHOW MJIOCKOCTH.
Pemars 3amadn, CBSI3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEIILHOCTSMU, B TOM YHUCIE
3aJaud W3 peaNbHOM JKU3HM (C UCIHOJB30BAaHUEM KaJbKyJATOpa, LU(PPOBBIX
TEXHOJIOTHH).

I'eomeTpus.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUJII HAXOXKACHUS Pa3JIMYHBIX
AJIEMEHTOB TpPEYroJibHUKAa («pEeUuIeHUuEe TPEYroJbHUKOBY»), MNPUMEHITh HUX MpH
pEeLIeHNN TreOMETPUYECKHX 3a1ad.

[Tonp30oBaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKHH W (U3HUECKUI
CMBIC, MPHUMEHSTb HUX B PEIIEHUUM TEOMETPUUYECKUX U (PU3NYECKUX 3aj]ad.



IIpuMEHATE CKAISAPHOE INPOU3BEACHUE BEKTOPOB I HAXOXKACHUA [JIMH U YIIIOB.
[lonp30BaTbCd METONOM KOOPAHWHAT HA IUIOCKOCTH, NPUMEHATH €T0 B PELICHUH
FEOMETPUYECKUX W IPAKTUYECKUX 3a4ad.  Biiagerp NOHATUSAMH IPAaBUIBHOTO
MHOTI'OYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI IyT' OKPY’KHOCTH U PAJIMAHHOU MEPBI
yIjla, YMETh BBIYMCIIATH IUIOLIAAb Kpyra M ero 4dacred. IIpuMeHsTh IoaydeHHbIe
YMEHH B IIPAKTUYECKUX 3a/1a4ax.

TemaTuuyeckoe NVIAHUPOBAHUE.

KosaunyecTBo DJIeKTPOHHbIE

Pa3znenbl, TeMbl Tacos (ungpposeic)

oOpa3oBaTejibHbIE
pecypcsbl
9 kjacc 34

https://resh.edu.ru/s

1. Hepasencrra. 12 ubject/16/8/
. https://resh.edu.ru/s

2. KBagparuunast pyHKIuMs, €e CBOWCTBA U TpaduK 18 ubject/16/9/

DNeMEHTBl KOMOMHATOPUKH, CTATUCTHKY H https://resh.edu.ru/s

3 TECOPUHU BEPOSATHOCTEH 10 ubject/16/9/
https://resh.edu.ru/s

a, Tporpeccnn 10 ubject/16/9/

5. I'eomerpuueckuii MmaTepual. 18 ttps.//vesh.edu.rys

ubject/17/9/

COIAEPKAHHUE MPOI'PAMMBI KYPCA

Tema 1. HepaBenctna (12 yacos)

UucnoBele HEPABEHCTBA M MX CBOMCTBA. PelleHue JIMHEMHBIX HEPABEHCTB C
OJIHOW NepeMEeHHOU. Penienne cucteM JINHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOM.
KBanpartuble HepaBeHcTBa. ['padmueckas MHTepHnpeTanusi HEPaBEHCTB U CHCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMH.

Tema 2. KBaapaTuunas ¢pyHkuusi, ee cBoiicTea u rpaguk (18 yacon)

OyHKUHS. CpoiictBa  (DyHKIIMIA: HYJIU byHKINH, MIPOMEKYTKHU
3HAKOTIOCTOSIHCTBA (YHKLHUH, TPOMEKYTKHM BO3PACTAHMUS W YOBIBAaHUS (PYHKIUH,
4yéTHbIE U HEUYETHBbIE (DYHKIMU, HauOOJbIIee M HAMMEHbIIee 3HAYCHHUS (YHKIHU.
KBagparuunas QyHkiuss u e€ cpoiicTBa. Mcmonb3oBaHue CBOWCTB KBaJIpaTHUYHOU
bynkuun s pemienust 3amad. [loctpoenume rpaduka KBaapaTUYHOW (YHKIIUH.
[Tonoxenue rpaduka KBaApaTUIHOW (YHKIMH B  3aBUCUMOCTH OT €&
ko3 dunmentoB. ['paduku pyHknmid y = ax2, y =a(x —m)2 uy = a(x — m)2 + n,
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[TocTpoenue rpadukoB (yHKIMI C MOMOIIBIO TTpeodpa3oBanuil. J[poOHO-THHEHAs
bynkus. MccnenoBanue QyHKITHIA.

Tema 3. DiieMeHTbI KOMOMHATOPUKH, CTATUCTHUKH U TEOPUM BePOSITHOCTEH
(10 gyacos)

[IpencraBieHue JaHHBIX B BUJIE TaOIUL, TUarpaMM, rpapukoB, MHTEPIPETALU]
NaHHbIX. UTeHHe U MOCTpoeHue Tabull, AUarpaMm, rpa)uKoB MO pEabHBIM JIaHHBIM.
OcHOBHBIE NpaBujIa KOMOMHATOPUKU. HacTOTa U BEPOSITHOCTh CIIy4aliHOTO COOBITHS.
Kiaccrnueckoe onpenenenue BEpoATHOCTU. HavyaibHbIE CBEIEHUS O CTATUCTHKE.
CrartucTryeckne XapakTepUCTUKN COBOKYITHOCTH JJAHHBIX: CPEAHEE 3HAYEHUE, MO/Ia,
pa3Max, MearaHa BhIOOPKHU.

Tema 4. Ilporpeccun (10 yacos)

Omnpenenenre u cnocoObl 3aJlaHusl YUCIOBBIX MocienoBaTenbHocTeil [lonsarue
YUCJIIOBOM TIOCIEAOBATEIBHOCTU. 3aJaHuEe IIOCIENOBATEIBHOCTH PEKYPPEHTHOU
dopmynoil u Qopmynoi n-ro uneHa. Apudmernyeckas U TeOMETpUUYECKas
nporpeccuu Apudmernyeckas U reoMeTpuueckas nporpeccud. @opmyiibl n-ro 4ieHa
apu(PMETUYECKOII M TEOMETPUYECKOM MPOrpeccuid, CyMMbl MEPBBIX N YJIEHOB.
N300pakeHne 4ICeHOB apu(PMETUUECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu Ha
KOOPJIMHATHOM IUIOCKOCTU. JIMHEHWHBIM W SKCIOHEHUUAIBHBIM POCT. CIOXKHBIE
IIPOLICHTHI.

Tema 5. I'eomerpus (18 yacos)

Koopannate! Bektopa. CKkasipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE JIIIS
HaXOXKJAEHUS JUIMH U yTI0B. MeTo KOOpAuHAT U ero npuMeHeHue. [IpaBuiibHbIe
MHOTOYTOJbHUKHU. Pelienne npakTHYecKux 3a71a4 ¢ UCIOIb30BaHUEM TEOPEMBbI
KOCHHYCOB M TEOPEMbBI CUHYCOB.



