MyHULMNanbHOe 6I0/KETHOE 06LL,e06pa3oBaTe/lbHOe yupexaeHue

KyauHoBcKas cpefHsas obuieobpasoBaTenibHas WKoNa
(PocToBckast 06nacTb , baraeBckuii painoH, X. KyanHos, yn. LLIKonbHas 95)

«YTBepxaar»
Ovpektop MBO"Kyauninosckoin COITT
npukas ot 3708.7202
N ¢, lMNeTtpnyeHko H.H.

PABOYAA NMPOIrPAMMA AOTTOJTHUTENIBHOIO OBPA3SOBAHNA
KPY>XKOBOW PABOTbI ECTECTBEHHO-HAYYHOI'O UMAK/IA
«PEAJIBHAA MATEMATUNKA»

YpoBeHb cpefHee o6Lee obpa3oBaHmMs ( Knacc)- 9 knacc

KonwnyectBo yacos-33

Yuutenb nepsou Kateropuu - MogbiMkmHa E.B.

Pabouyas nporpammMa pa3paboTaHa Ha OCHOBe: OCHOBHOW 06pa3oBatesibHol nporpammbl MBOY KyanHosckoi COLL; B COOTBETCTBMM YCTaBOM
MBOY KyanHosckoi COLL, npumepHoii nporpaMmbl BHEYpOUHOI AeSATeNbHOCTH.

2022-2023 yuebHbIli rog,



IHosicHUTEILHAS 3AIHCKA

Pabouas nporpamma 3/1€KTMBHOTO Kypca «PeanbHada matemaTuka» asa 9 knacca paspaboTaHa Ha OCHOBE: OCHOBHOM 06pa3oBaTe/ibHOM NPOrpammbl OCHOBHOTO
obuwero obpasoBaHua MBOY KyauHosckoi COLL Ha 2022-2023 yu.ron,, B cooTBeTcTBUM ¢ YcTaBom MBOY KyamHosckoi COLL, Ha OCHOBAaHHUU yqe6Horo TIaHa
MBOY Kyaunosckoii COIIl Ha 2022-2023 y4.rox Ha U3y4eHHE 3JIEKTUBHOTO Kypca OTBOAMTCS lYac B Hemearo o0s3aTeIbHONM YacTH, HA OCHOBAaHUU
kanernapHoro yuebHoro rpapuka MbOY Kynunosckoit COII Ha 2022-2023 y4. rox - 33 4acoB 3a yueOHbIii oA

JIaHHBIA Kypc UMeeT OCHOBHOE Ha3HaU€HHE — BBEIEHUE OTKPBITOH, OOBEKTUBHON HE3aBUCHMOHM MpPOLENypPhl OLICHUBAHHS Yy4eOHBIX TOCTHXKEHHN
00y4aroIuXcst, pPe3yabTaThl KOTOPOH OyayT cnocoOCTBOBAaTH OCO3HAHHOMY BbIOOPY HasbHEHIIEro MyTH MOJyYeHUs OOpa3OBaHUs, Pa3BUBAET
MBILILJIEHHE M HCCIENOBaTeNbCKHUE  3HaHUs  oOyuarommxcs,  ¢opmupyer  6a3y oOmMX YHHBEPCAJNBbHBIX NPUEMOB M IOAXOIOB K
PELIEHUIO 3alaHUil  COOTBETCTBYIOLUX THUIOB. JK3aMEHAL[MOHHBIE MaTepHuabl peanusyoT  COBPEMEHHBIE MOJIXOAbI K
IIOCTPOEHHIO H3MepuTesneil, OHu oOecreunBaroT Oojee MIMPOKHE 110 CPABHEHUIO C AEHCTBYIOIIUM 3K3aMEHOM Iu(QepeHUNpPyOLe BO3MOKHOCTH,
OPUEHTHUPOBAHBI HA CErOHALIHIE TPEOOBAHMS K YPOBHIO IMOATOTOBKH OOyUAIOIIIHXCS.

IL1aHMpyeMBble Pe3VJIbTATHIL.

B pesynbrare usyueHus yqarmmecs TOJKHBL:

1) Moaynb «Anredbpay

- BBITIOJIHATD BBIYUCIIEHHS U TIPE00Pa3OBaHUs,

- BBITIIOJIHATD MPpeoOpa3oBaHus anredpandeckux BbIPAKEHUH,

- pewatb ypaBHEHHsI, HEPABEHCTBA U X CHCTEMBI,

- CTPOHUTbH U YUTATh rpaduku QyHKUUH, HUCCIEAOBATh MPOCTEHIIINE MATEMATHIECKUE MOJIEINH.

2) Monynb «I"eomeTrpus»

- BBITIOJIHATD ACHCTBUS C TEOMETPHUECKUMH (PUrypaMu, KOOPJAUHATAMH M BEKTOPAMH,

- IPOBOZIUTH IOKA3aTeNbHBIE PACCYKIEHUs MPU PELICHUH 3a71a4, OLEHHBATh JIOTHYECKYIO
NPaBUIIBHOCTD PACCYKIACHHH, pACIIO3HABATH OIINOOYHBIE 3aKIIOUSHHUS,

- OTHCHIBATH PEATbHBIE CUTYALUH HA SI3bIKE T€OMETPUH, UCCIIEAOBATh IIOCTPOSHHBIE MOACTH C
UCTIOJIB30BAHUEM F€OMETPUUECKUX MMOHITUH B TEOPEM, PeIIaTh NPAKTUIECKHUE 3a1a4H, CBI3aHHBIC
C HaXOX/IEHUEM F€OMETPUIECKHUX BEITHUNH.

3) Monynb «PeanpHast MaTEMaTHKa)

- TTOJIb30BATHCSI OCHOBHBIMHU €ITMHUIIAMU JUTHBI, MACCHI, BPDEMEHHU, CKOPOCTH, TUIOIIAAH, 00beMa,

- BBIpakaThb OoJiee KpymHbIE AUHHULBI Yepe3 Oosee MeKre 1 Ha00OopOT,



- OIIUCBIBATh C TOMOLIBIO (PYHKLUH pa3IMUHbIC PeaTbHbIC 3aBUCUMOCTH MEXTy BEJIMUNHAMIL,

- UHTEPIPETUPOBATh rpauKH peabHbIX 3aBUCHMOCTEH,

- MIOJIb30BATBCS OLICHKON U MPUKUAKON MPH NPAKTHUECKUX PacdeTax,

- UHTEPNPETUPOBATD PE3YJIbTAThI PELICHUS 3a/1a4 C Y4€TOM OTPaHUYEHHU, CBSI3aHHBIX C PE€AJIbHBIMHU
CBOWMCTBaMH PacCMaTpPHUBAEMbIX OOBEKTOB

- aHAJTM3MPOBATh PeaJbHbIE YHCIIOBbIEC JaHHbIE, TPEACTABICHHbIC B TAONHNIAX, HA TUATPaAMMax,
rpadukax

- pemaTh MpakTHYeCKue 3a1a4uu, TpeOyIue CHCTEMAaTHIeCKOro rnepedopa BapHaHTOB, CPABHUBATH
IIAHCBI HACTYIUICHHS CIIyYalHBIX COOBITHIA,

- OLICHUBATh BEPOATHOCTH CIYYAHHOTO COOBITHS, COMOCTABIISATh M UCCIIEAOBATH MOACIH PEaTbHON
CUTyalMel C UCIOJb30BAHUEM aNNapaTa BEPOSTHOCTH U CTATUCTUKH.

MeToabl
1. OOBACHUTETPHO-UILUTFOCTPATUBHBIN

2. YacTM4HO-NIOUCKOBBIN

3. CnoBecHO-HAIMSIIHO NPAKTUYECKUN

4. Pacckas ¢ saneMeHTaMH Oecebl U ¢ IEMOHCTpalel CPeACTB HarsITHOCTH
5. CamocrosiTenpHast paboTa y4aImxcs

CpeactBa
1. mpenMeTHbIE: BCIIOMAaraTelibHbIE CPEICTBA

2. TpaKTHYECKHE: IOCTPOCHUS H300paKeHUH
3. UHTeJUIeKTyalbHbBIE. aHAIN3, CPaBHEHHE, 0000IeHue.
4. >MOLMOHANBHBIEC. HHTEPEC, PAOCTh, YAOBIETBOPEHHUE.
Dopmbl 00yUeHHS
Coueranne rpynmnoBoi, KOJUIEKTUBHON U MApHOH padoThI.




Coaep:RaHHe NPOrPAMMbI

3HAKOMCTBO € 1eMOHCTPALMOHHBIM BAPHAHTOM JK3aMeHALMOHHOMN padoTsl A5 nposeaenus B 2022 rony OI'D
Monyab «AJjredopa»
bykBeHHBIE BbIpaXKeHUs
Uucnoseie u anrebpandeckre BoipakeHusi. [lepemennas. [lomyctumoe 3HaueHHe mepeMeHHOW. HemomycTtumMoe 3HaueHue mepemMeHHo. JInHelHbIe
ypaBHEHMsI KaK MaTeMaTHdeckue MOAeNH peajbHbIX cuTyauuil. KoopauHatHas npsimasi, BUAbI IPOMEXYTKOB Ha HEM.
ToxnecTBeHHbIE TPeoOpPa30BaHUS
OcHOBHasl 1eb — BEIpadOTaTh YMEHHE BBIMOJIHATH MPeoOpa3zoBaHmsl anreOpandeckux aApooei.
YpaBHEHHUs U CUCTEMBI yPaBHEHUN

PaunonanbHOe ypaBHEHHE C ABYMsl IE€pEMEHHBIMM, pEleHHE ypPaBHEHUs C JBYyMsl NE€PEMEHHBbIMH, PABHOCUJIbHBIE YPABHEHHUS, PaBHOCUJIbHBIE
npeoOpa3oBaHusi.. MeTOn MOICTAHOBKH, METON alre0panveckoro CIOKEHHs, METOA BBEICHHsS HOBBIX IEPEMEHHBIX, PABHOCHUJIbHBIE CHCTEMBI
YPaBHEHHUH.
Hepasenctsa

JluHeliHOE W KBajpaTHOE HEPABEHCTBO C OJIHOW MEPEMEHHOH, 4acTHOe M o0llee peleHHe, PaBHOCHIBLHOCTb, PABHOCHIIbHBIE NMPeoOpa3OBaHUS.
PaunoHanbHble HEpaBEeHCTBA C OJHOI NMEpEeMEHHOMN, METOJ WHTEPBAJIOB, KpHBasl 3HAKOB, HECTPOrue U cTporue HepaBeHCTBA. CHCTEMbI JIMHEHHbIX
HEPaBEHCTB, YaCTHOE U 001IIee pelIeHne CHCTEMbI HEPABEHCTB.
ITocnenoBaTenpHOCTU U IPOrPECCUU.
Apudmerndeckasi MporpeccHsi, pa3HOCTb, BO3PACTAIOINAsl MPOTPECCHs], KOHEYHAsI MPOrpeccHst, GopMyJia n-ro €wieHa apupMeTHUecKol Nmporpeccum,
(dbopMysia CYMMBI YIEHOB KOHEUHOH apu(pMETHUECKON MPOTPECCHH, XapaKTePUCTHYECKOe CBOWCTBO apu(pMeTHUecKor nporpeccun. [ eoMeTpuueckast
NpOrpeccusi, 3HaMEHATENb MPOrPECCHH, BO3PACTAOLIAsl MPOTPECcCHsi, KOHEUHas mporpeccus, ¢GopMmysa n-ro 4jeHa reOMeTPUYEeCKOH Mporpeccum,
¢dopmya CyMMBI YIEHOB KOHEYHOH Fr€OMETPUIECKON MPOrPECCUH, XapaKTEPUCTHIECKOE CBOMCTBO rEOMETPHUIECKOM MPOrPECCHH.
Oyukiun U ux rpadpukn PyHKIMSA, 00JaCTh ONpeAeNeHne M MHOXECTBO 3HaueHWi ¢yHkuuu. I'padux QpyHKImH. MOHOTOHHOCTb (BO3pacTaHUE U
yObIBaHME) (PYHKIMHM, OrpaHUYEHHOCTb (PYHKIUH CHU3Y M CBEPXy, HaWMeHbIIee W HauOoJsbliee 3HAYCHUS (PYHKLUWH, HemnpepbiBHAs (DyHKIHA,
BBINKJIasi BBEPX WJIM BHU3. DyeMeHTapHble (QyHKUMU. YerHas u HedeTHas (yHKUMM B uX rpaduku. CreneHHble (YHKUHUU C HATYPaJbHBIM
nokasarejeM, ux cBoiicta u rpaduku. CBoiicTBa 1 rpaduKy CTENEHHBIX (PYHKUUN C YETHBIM U HEYETHBIM INOKA3aTESIMU, C OTPULIATEIbHBIM LIEJIBIM
MOKa3aTeNeM.
Pemenue TectoBrix 3amanuii O0o0menne  cucTeMaTu3alusl 3HaHUH M0 OCHOBHBIM TeéMaM Kypca anredpsl 3a 9 kiacc; popMupOBaHHE OHUMAHHMS
BO3MOYKHOCTH UCIOJIb30BAHUS IPHOOPETEHHBIX 3HAHUHA U YMEHHUH B PAKTUYECKOH NESITETbHOCTH U IOBCEAHEBHOM KU3HHL.
Moayanb «I'eomeTpus»



Tpeyronpaukn BpicoTa, MenuaHa, CpeqHss IMHUS TpeyroibHuKa. PaBHOOEIPEHHBIN U PAaBHOCTOPOHHHUI TpeyroidpHUKH. llpusHakm paBeHCTBa U

nofno0ust TpeyroNbHUKOB. PerneHue TpeyronpHukoB. Cymma yrioB TpeyroapHHKa. CBOHCTBA MPSIMOYTOJBHBIX TPEyTroNbHUKOB. Teopema ITudaropa.

Teopema cuHycoB 1 KocuHycOB. HepaBeHCTBO TpeyroinpHUKOB. Ilnomans TpeyroibHUKa.

MHuoroyronbHukn Buael  MHOroyrompHukos. [lapamrenorpamm, ero cBoiicTBa W npusHakd. [lnomane mapamtenorpamma.  Powo,

NpsIMOYronbHUK, kBaapaT. Tpanmeuus. Cpennsis nunus Tpaneuuu. Ilnomans Tpaneuuu. IlpasunbHble MHOroyronbHuku. OkpyskHocTh KacarenbHas

K OKpy>XHOCTH U ee cBoiictBa. lLleHTpanbHblii U BOucaHHbI  yribl. OKpyXKHOCTb, OINMCAHHAs OKOJO TpeyroibHUKa. OKpYy>KHOCTD,

BIMCAaHHAsI B TpeyronbHUK. JlnnHa okpyxkHOCTU. [Inomane kpyra.

Moayab «PeaibHasi MATEMATHKA)

Cpennee apudmermueckoe, pasmax, Moma. MeauaHa, Kak CTaTHCTHYeCKas xapakrepuctuka. COOp U rpynmupoBKa  CTaTUCTHYECKUX

OaHHbIX. Meronel pemeHuss KOMOMHATOPHBIX — 3adad. mepedop BO3MOXHBIX  BapHaHTOB, JEPEBO BAapHUAHTOB, MPABWIO YMHOXCHHS.

IlepecTtaHoBKH, pa3MelleHHs], codeTaHWs. HaudanbHble CBENEHUS M3 TEOpPUH BeposTHOCTeH. BeposTHOCTE ciyuaiiHoro coOpitusi. CrnoxxeHne u

YMHOXXEHHE BEPOATHOCTEH.

[puknagHeie 3anaun reomerpun. Iloacuér nmo Gpopmynam.

DopMyIibl pacdé€ra pacCTOsIHUA, CKOPOCTH, YCKOPEHMUsI, BBICOTHI MAAIOIIEr0 Tesla TeMIepaTyphl no mkane L{enpcus u mkane @apeHrenTa.
TemaTnueckoe miaanuposanue (35 yacon)

Ne n/mt Haumenosanue pas3nenos U TeM Konnuectso yacos
1 3HAKOMCTBO C IEMOHCTPALMOHHBIM BapUaHTOM 2
HK3aMEHAIIMOHHON paboTe! st mposeneHust B 2018 rony 'HA
2 Monynb «Anredpay» 15
3 Monyas «I'eomeTpus» 7
4 Monaynap «PeanbHast MaTeMaTUKa 5
5 Pemenne TpeHMPOBOYHBIX BAPUAHTOB U3 YU€OHBIX MOCOOUH U 3alaHUI U3 OTKPBITOrO OaHKa 4
3ananuii OI'9-9 2018
Hroro | 33




Kaﬂeﬂnapﬂo-TeMaanecmoe IJIAHUPOBAHUE

Ne n/mt Haumenosanue pas3nenos U TeM

Bcero Hara mnan | [Jata daxr
3HAKOMCTBO € 1eMOHCTPALHOHHBIM BAPHAHTOM 2
IK3aMeHALIMOHHOI padoThl A4 nposeaeHus B 2022 rony OI'9
1 3HaKOMCTBO C IIPaBUJIAMU 3aItoHeHus1 OnankoB OI'D 1 6.09
Pabora no TpernpoBke 3anonHeHus Onankos OI'D
2 Pemenue 3anannii TEMOHCTPALIMOHHOTO BapHAaHTa SK3aMEHALMOHHOW PabOThI AJist 1 13.09
nposeaenus B 2019 rony OI'D
Moayas «Aaredpa» 15
3 UYucna, Y4uCIOBbIE BBIPAKEHMUS, TPOLICHTHIL. 1 20.09
Haxoxpaenue 3Ha4eHUIN BbIPAsKEHUS.
4 Ynpomenue BoipaxkeHuii. Cokparnenne nqpodeit. PaznoskeHrue Ha MHOXKHUTEIH. 1 27.09
5 Pewenue tectoBeix 3ananuii OI'J 1 4.10
Pabora no Tpernposke 3anonHeHus Onankos OI'D
6 Jluneiinble ypaBHeHUs1. [IpoOHO-pallnOHAIBHBIE YPABHEHHSI. 1 11.10
7 KBanparnele ypaBHeHus. bukBagpaTHele ypaBHEHUS. 1 18.10
8 Pemenne 3ana4 ¢ MOMOIIBIO YPABHEHUI. 1 25.10
9 Pemenue cucrem ypaBHEHHH ciocoOOM MOJICTAHOBKH. 1 8.11
10 Pemenue cuctem ypaBHEHHH CrTOCOOOM CIIOKEHUS. 1 15.11
11 Pemenne 3ana4 ¢ MOMOIIBIO CUCTEM YPABHEHUHN 1 2211
12 Jluneiinble HepaBeHCTBA. [[poOHO-pallOHATEHBIE HEPABEHCTBA. 1 29.11
13 KBanpatuunbie HepaBeHCTBA. CHUCTEMbI HEPABEHCTB. 1 6.12




14 Apudmernueckas nporpeccusi. [ eomerpudeckast mporpeccusi. 13.12

15 Jluneiinas ¢pynknus. Ksagpatuanas QyHKIus. 20.12

16 TekcToBble 3aa4K HA IPOLIEHTHI. TEKCTOBBIE 3a/1a4U HA ABH)KCHHE. 27.12

17 TexkcToBble 3aaun HA CILIAaBbl. TeKCTOBBIE 3a7]a4X HA COCTABJICHUE YPABHEHUM. 10.01

Moayanb «I'eomeTpus»

18 Tpeyronsnuk. IIpusnaku paBeHcTBa TpeyronbHUKOB. Teopema Paneca. 17.01

19 Pemenne npsiMOyropHBIX TPEYrOJBHUKOB. TeopeMa CHHYCOB, TeOpeMa KOCUHYCOB. 24.01

20 ITonobue TpeyronbHUKOB. 31.01

21 OxpyskHOCTb U Kpyr. OKpY>KHOCTb BIIMCAHHAS Y OMMCAHHAsI. 7.02

22 Usmepenne reomerpudeckux BenuduH. [lnomanu, oobeMel puryp. 14.02

23 BexTope! Ha MIOCKOCTH. 21.02

24 Pewenue tectoBeix 3ananuii OI'J 28.02
Pabora no Tpernposke 3anonHeHus Onankos OI'D

Moayab «PeaibHasi MATEMATHKA)

25 Craructuka. [Ipeacrapnenue NaHHbIX B BUae Ta0Onui, auarpamm, rpapukos. Cpennee 7.03
PE3yJbTaTOB U3MEPEHUH

26 BepositHOoCcTE. YacToTa COOBITHSI, BEPOSITHOCTb. 14.03

27 PaBHOBO3MOKHBIE COOBITHS H MOJICUET X BEPOSITHOCTH. 21.03

28 Pemenne koMOMHATOPHBIX 3a/1a4: MepeOOp BapHaHTOB, KOMOMHATOPHOE MPABHIIO 11.04
YMHOXEHUSI

29 IIpuknanHble 320241 F€OMETPUH. 18.04

Pemenue TpeHNpPOBOYHBIX BAPHAHTOB U3 Y4eOHbIX MOCOOUIT U 3a1aHNH U3 OTKPLITOro 0aHka

saganuin OI'9-9 2019




30 Permenue tectoBeix 3anauuii O 1 25.04

31 Permenue tectoBeix 3anauuii O 1 2.05
Pabora no TpernpoBke 3anonHeHus Onankos OI'D

32 Permenue tectoBeix 3anauuii O 1 16.05

33 Permenue tectoBeix 3anauuii O 1 23.05
Pabora no TpernpoBke 3anonHeHus Onankos OI'D

«CornacoBaHo» «CornacoBaHo»

Pykosogutens MO

MBOY KyamHosckoi COLU

/Mopososa E.B.

MpoTokon 3acegaHna MO Ne 1

oT «29» asrycrta 2022r.

Pykosogutenb MC 3amectutesnb aupektopa no YBP
MBOY KyauHosckoi COLU
KacbaHosa E.B.
MNpoTtokon 3acegaHma MC Ne 1

ot «30» asrycta 2022r.




