XaknmoBa,

Hartanus :

BukTopo
Ha

MyHuunaisHoe aBTOHOMHOE 00111€00pazoBatenbHoe yupexaeHue «Jlumen No 10»

PACCMOTPEHO YTBEPX/IEHO
Ha 3aCeIlaHIH MO KITaCCHBIX MPHUKA30M JUPEKTOPA
pyKOBOUTENIEH or 28.08.2023 Ne 130

npotokoi Ne 1 ot 28.08.2023

PABOYAS ITPOTPAMMA

Kypc (ITporpamMma) BHEYpOUHOI J1€ATETLHOCTH

Ha3sBanue N30panHble 3aa4u MaTEeMAaTHKH

®UO pa3zpaboTunka Axynosa E.A.

KosinuecTBO 4acoB 1o yue0HOMY ILIaHY: 9 Kiacc

Henenpubix 1

I'onoBBIX 34

Kamenck — Ypanbckuit
2023 1.



1. PE3YJIBTATBI OCBOEHUA KYPCA
JInyHOCTHBIE Pe3yJIbTATHI:

YMEHUE CHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICIU B YCTHOM U NMMUCbMEHHOM peyH;
ITOHUMATh CMBICJI IOCTABJIICHHOM 3aJ1auy, BEICTPAauBaTh ApTyMEHTALINIO, IPUBOJUTH
IIPUMEPBI U KOHTPHPUMEPBHI;

KPUTHYHOCTDb MBIIIJICHUS, YMCHHC PACIIO3HABATDH JIOTHYCCKU HCKOPPCKTHLIC
BBICKA3bIBAHHW:A, OTIIMYATH THIIOTC3Y OT (I)aKTa;

MeTtanpeaMeTHbIe Pe3yJbTAThI:

HUMCIOT TIPCACTABJICHUC 00 naciaAx M 0 METoAdax MATCMATHKH KaK 00 YHUBCPCAJIIBHOM
A3BIKC HAYKH U TCXHUKH, O CPCACTBC MOACIINPOBAHHNA SIBJICHUU U IMpOoncCCOB,

YMCHKOT BHUACTH MATCMATHYCCKYIO 3aa9y B KOHTCKCTC Hp06HeMHOﬁ CUTyallur B JPYyIrux
JAUCHUIIIIMHAX, B OKpY)KaIOH_Ieﬁ KHU3HU,

YMEIOT HaXOJIUTh B Pa3IUYHBIX HCTOYHHUKAX WHOOPMALUIO, HEOOXOIUMYIO IS
pelieHus

PerynstuBubie YY /:

CaMOCTOATEILHO O0OHAPYX UBATh U (POPMYIHPOBATH YUEOHYIO TPOOIEMY, ONIPEETAThH
LIEJIb;

BbIABUT'ATb BECPCHUU PCIICHUA HpO6J’ICMBI, OCO3HaBaThb (I/I HHTCPIPCTUPOBATL B
CHy‘{aCHCO6XOI[I/IMOCTI/I) KOHEYHBIN pe3yibTar, BBI6I/IpaT]':> CpCACTBA JOCTHIKCHUA LCJIN
HU3IMPCATOKCHHBIX, d TAKIKC UCKATb UX CAMOCTOATCIIBHO,

ITo3naBareabubie YY /I:
MIPOBOJIMTH HAOJIOJIEHHUE U SKCIIEPUMEHT I10]T PYKOBOJCTBOM YUUTEJIS;

OCYILECTBIIATH PACIIMPEHHBINA TOUCK HH(OPMAIIMH C UCTIOIB30BAHUEM PECYpPCOB
oubnuorex u Murepuera;

OCYIIECTBIIATH BbIOOp Haubosee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

aHAJIM3UPOBATh, CPABHUBATH, KIACCU(PUIUPOBATH U 000011aTh (PAKTHI U SIBJICHUS;
KommynukaTuubie YV /I:
CaMOCTOSITEIIbHO OPraHU30BBIBATh YUEOHOE B3aUMOACIHCTBUE B TpyIIe (ONpeaeaTh

oO1IKe 1eJI, I0rOBapUBaATLCS IPYT C IPYTOM U T.11.);



B JUCKYCCHUHU YMCTH BBIIBUHYTDH aPI'YMCHTHI U KOHTPAPTI'YMCHTHI,

YUUTHCA KPUTUIHO OTHOCHUTCA K CBOEMY MHCHHUIO, C JOCTOMHCTBOM IIPHU3HABATH
OITMOOYHOCTb CBOET'O MHEHUS U KOPPCKTHUPOBATH CI'O,

MMOHUMATh MO3UIIMIO IPYTOro YeioBeka. Pa3nuyars B ero peun: MHEHHUE (TOUKY
3peHMsl), 10Ka3aTeIbCTBO (ApryMEeHTHI), (PakThl (TUMOTE3bI, AKCUOMBI, TEOPHH ).

IIpeameTHBIE pe3yIbTATHI:

YMCHHUC pa6OTaTB C MaAareMaTudcCKuM TCKCTOM (aHaJII/IBI/IpOBaTB, HU3BJICKATDb
HCO6XOIII/IMYIO I/IH(I)OpMaI_II/IIO), TOYHO U I'PaMOTHO BBIPpAKATh CBOU MBICJIIN B YCTHOﬁ u
MHMCbMEHHOM pe€un NIPHUMCHCHUCM MaTeMaTHYECKOM TCPMHUHOJIOTUN W CHUMBOJIUKH,
HCITIOJIB30BATH PA3JIMYHBIC A3bIKKM MATCMATUKH, ITPOBOIUTD KJIaCCI/I(i)I/IKaLII/II/I, JJOTHYCCKHUC
O6OCHOBaHI/IH, JA0Ka3aTcJIbCTBA MaTCMATHUYCCKUX YTBCpX(HCHHﬁ;

HUMCIOT NpeaACTAaBJICHUC O YHCJIC W YHCIOBBIX CHCTEMAX OT HATYPAJIbHBIX 10
JICﬁCTBPIT@JIBHBIX YUCCII, OBJIAACHUC HaBbIKaMH YCTHBIX, IINCBbMCHHBIX,
HHCTPYMCHTAJIBHBIX BBI‘IHCJICHHﬁ;

OBJIQJICHUE CUCTEMON (PYHKIIMOHAJIBHBIX MTOHATUH, PYHKIIMOHATIBHBIM SI3bIKOM U
CHUMBOJIMKOM;

YMCHHUC UCIIOJIB30BATH (I)YHKLII/IOHaJIBHO-I‘pa(I)I/ILICCKI/IC MNpCaACTABICHUA IJI1 OIIMCAHUA U
aHaJIn3a pCaJIbHbIX BaBHCHMOCTCﬁ;

OBJIAACHUC TCOMCTPUYCCKUM A3BIKOM, YMCHHUC MHCIIOJIB30BATh €TI0 MAJIA OIIMCAHUA
NpeaAMCTOB OKPYXAromIero MHpa, pPa3BUTHC IMPOCTPAHCTBCHHBIX HpeI[CTaBJICHI/IfI )51
I/1306paSI/ITCJIBHBIX YMCHI/Iﬁ, HpI/IO6pCTCHI/IC HaBBIKOB 'COMCTPHYCCKHUX HOCTpOCHHﬁ;

2. COIEP)KAHUE

Kypc umeeTt crnenyroiue coaepkareiibHble KOMIIOHEHTBI: TUHEHHBIC YpaBHEHUS U
HEpaBEHCTBA C MapaMeTPOM, HCCIIeJOBaHUE KBAAPATHOTO TpexuseHa, rpaduk U CBOMCTBA
KBaJpaTUYHOM  (YHKIIMH,  PACIIOJIOKEHHME  KOpPHEM  KBaJPAaTHOTO  TPEeXUJIeHa,
palMoHaJIbHbIE YpaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI, COJIepKallue IMapaMeTp WIu
MEPEMEHHYIO TI0]] 3HAKOM MOJIyJIsl, FEOMETPUYECKHE 3a1a4H.

Jluneiinvle ypasnenus u nepageHcmea ¢ naApamempom.

1. Jlunetinpie U TpOOHO-TUHEHHBIE YPABHEHUS C TTapaMETPOM.

2. JluneliHple HEpABEHCTBA C MAPAMETPOM, UX CUCTEMbI U COBOKYITHOCTH.

Keaopamuwvie ypaenenus ¢ napamempom, uccieooeanue KeaopamHozo
mpexuiena.

1. HccnenoBanre HEMOIHOTO KBAJIPATHOTO YPAaBHEHUS C MapaMeTPOM.

2. [lonHoe kBagpaTHOE ypaBHEHHUE ¢ napameTpoM. MccneqoBaHue KoiaudecTBa
Y 3HaKOB KopHeW. KBajpaTHOe ypaBHEHUE C OTpaHUYCHUSIMH Ha KOPHHU.



3. bukBanpaTHoe ypaBHEHHE C TIApaMEeTPOM, KBaJPAaTHOE YpPABHEHHE C
napameTpoM U ¢ IEPEeMEHHOMN 1Mo/ 3HaKoM MoAyJ . KonnuecTBo pelieHui.

Keaopammuuvie nepasencmea c mooyiem u napamempom.

1. Pemenue kBaipaTHBIX HEPABEHCTB C MOAYJIEM.

2. Pemenue kBajmpaTHBIX HEpaBEHCTB C MapaMmeTpoM. Pemienue cucreMm u
COBOKYITHOCTEH HEPABEHCTB.

Payuonanvnvle ypagnenusa u cucmembl ypasHeHUIl NOGLIULEHHOU CILONHCHOCHU.

1. PanroHanbHble ypaBHEHUS BBICOKUX CTETIEHEN, CBOJUMBIE K KBAIPATHBIM.

2. [IpuMeHeHne CBOMCTB MOAYJIS IIPU PELIEHUU PAllMOHAIbHBIX YPAaBHEHUM.

3. OcHoOBHBIE CITOCOOBI PEIICHUS CUCTEM PALlMOHAIBHBIX YPABHEHHUI.

4. HecrannapTHble METObI PEILIEHHS] CUCTEM PALlMOHAJIBHBIX YPaBHEHUN

5. PannoHanbHble HEpAaBEHCTBA C MOIYJIEM, C IMAPAMETPOM M METOABI UX
peneHus

6. VYpaBHEHHS U CUCTEMBI YPAaBHEHUI C HEIMOJHBIMU YCIOBUSMHU. BrlieneHue

MOJIHBIX KBaAPAaTOB, METOJ OLIEHKH.

I'pajpux u ceoiicmea Keadpamuunou Qyukyuu, pacnonodicenue KopHeu
K8aopammoz20 mpexunena

1. KBagparuunas ¢ynkuus, ee cBoiictBa u rpaduk. [loctpoenue rpaduxon
(GyHKUUH, CBA3aHHBIX C KBaIPATUYHOM.

2. ['paduueckoe perieHne ypaBHEHHM C IEpPEMEHHOW IMOJ| 3HAKOM MOAYJIS U
napameTpoM U ApOOHO-paIlMOHATIbHBIX YpaBHEHUH ¢ mapaMeTpoM B Tuiockoctu xOy.

3. HccnenoBanue KBaApaTHOrO TpeXwIeHa ¢ MapameTpoM. Pacmonoxenue
BEPIIMHBI, MHOXKECTBO 3HAUYCHHUI KBaJpaTUYHOW (YHKIHUH, HAMOOJbIIEe U HaUMEHbIIIEE
3HAUEHHUs Ha OTpEe3Ke, 3HAKOMOCTOSHCTBO KBAaJAPAaTUUYHOW (YHKIMH, HUCCIEIOBaHHUE IO
koappuirieHTam, kacanue rpaukoB ¢ yHKIIHA.

4. Pacnionoxenue KOpHEN KBaApaTHOIO TPEXWIEHAa OTHOCUTEIBHO 3aJaHHBIX
TOYEK.
5. ['padprueckuii moaxoa MpH pelIeHUH HEPABEHCTB M CUCTEM YpPaBHEHUM C
[1apaMeTPOM.
Hecmanoapmmnbsie mekcmoanie 3a0auu
1. Pemenue 3aay Ha NPOLEHTHI, HA JBUKEHUE, HA Pa0OTY.
2. Pemienue 3a1a4 Ha CUCTEMBI YPaBHEHUM.
Hecmanoapmmubie 3a0auu na apughmemuuecKkyro u 2e0MempuiecKyro npozpeccuu
1. Pemenue 3ananuii Ha Gopmysbl apuMETUUECKON MTPOTPECCHUH.
2. Pemenue 3ananuii Ha HOPMYJIIBI FEOMETPUYECKON MTPOTrPECCHH.
I'eomempuueckue 3a0auu nNOGLIUIEHHO20 YPOBHA CLONHCHOCHU.
1. TpeyronbHukr. MHOrOyronbHUKU. OKpyKHOCTb.
2. Meton pelieHus ¢ HOMOIIBI0 BCIIOMOTaTeIbHOTO IIOCTPOCHUS.
3. TEMATHYECKOE IIVTAHUPOBAHHUE.
Ne i/t HaumenoBaHue TeMbl Koa-po Dopmer
4acoB AeATeJbHOCTH
1-2 JIuHeliHbple ypaBHEHUS C IAPAMETPOM. 2 BBonHoe 3ansATHE

Nuctpykrax Th



3-4

5-6

9-10

11-12

13-14

15-16

17-18

19-20

21-22

23-24

25-26

27-28

29-30

JInHeHbIEe HEpaBEeHCTBA C
[apaMeTpoM.

KBagpaTHbie ypaBHEHUS C
apaMeTpoM.

HccnenoBanue KBaapaTHOTO
TpexujeHa

KBagpaTHbie HEpAaBEHCTBA C MOAYJIEM.

KBaJIpaTHBIC HCPaBCHCTBA C
mapamMCcTpOM.

PaI_II/IOHaJIBHBIe YPaBHCHHA
MOBBIIICHHOM CJIOKHOCTH.

PaI_II/IOHaJIBHBIC CHUCTCMBI ypaBHeHI/Iﬁ
MOBBIIICHHOM CJIOKHOCTH.

I'paduk u cBOICTBA KBaIpaTUIHOM
byHKUIUN.

PacnonoxeHue KopHel KBaJIpaTHOTO
TpeX4IcHa.

HeCTaHIIapTHBIe TCKCTOBBIC 3aa4H.

TekcToBbIC 3aJa4uu HpaKTquCKOﬁ
HaIlpaBJICHHOCTH.

HecrannaprtHble 3a1aun Ha
apu(PpMETHIECKYIO U TEOMETPUUECKYIO
IIPOTPECCHUHU.

CoOOTHOILIEHUSI MEXKYy CTOPOHAMU U
yriaMy TPEyTroJIbHUKA.

CoortHomeHus MCKAY CTOpOHAMHU U
yriiaMH YCThIPCXYIOJIbHUKA.

Pemenue
MPAKTUYECKUX 3a1a4

Pemnenue
MPAKTUYECKUX 3a]1a4

Pemnenue
MPAKTUYECKUX 3a]1a4

Pemenue
MPAKTUYECKUX 3a1a4

Pemenue
MPAKTUYECKUX 3a1a4

Pemnenue
MPAKTUYECKUX 3a]1a4

Pemnenue
MPAKTUYECKUX 3a1a4

Pemnenue
MPAKTUYECKUX 3a1a4

Pemnenue
MPAKTUYECKUX 3a]1a4

Pemnenue
MPAKTUYECKUX 3a]1a4

Pemnenue
MPAKTUYECKUX 3a1a4

Pemnenue
MPAKTUYECKUX 3a]1a4

Pemnenue
MPAKTUYECKUX 3a1a4

Pemnenue
MPAKTUYECKUX 3a]1a4



31-32

33-34

HpaBI/IJIBHBIe " IMOJYIIPAaBHUJILHBIC
MHOT'OYT'OJIbHUKMU.

['eomeTpuueckue 3agaun
MPAKTUYECKON HAITPABICHHOCTH.

Pemenue
MPAKTUYECKUX 3a1a4

Pemienue
MPAKTUYECKUX 3a1a4
Htorosoe
TECTUPOBAHUE



1. IlosicHuTeILHAS 3alIMCKA.
HanpasjieHHocTh

O6pazoBatenbHas nporpaMma « M30paHHbie BOIIPOCHl MaTEMATUKI»-
€CTEeCTBECHHO-HAy4YHasl HAIIPaBJIECHHOCTh

AKTYaJIbHOCTH

PaGouas mnporpamMma JaHHOTO Kypca HalpaBjieHa Ha TOBBILIEHUE YPOBHS
MaTeMaTUYECKON KyIbTYphl 00yUYaIOIIUXCSI.

B coBpeMeHHBIX yCIOBUSIX pedOopMUpPOBaHUS IIKOJIBHOTO MAaTeMaTH4Ye€CKOIro
oOpa3oBaHus pACTET YpPOBEHb TpPeOOBaHUM, MPEABIBISIEMbIX K MaTeMaTHYECKOM
noarotoBke ydamuxcsi. Kypc «36panHbie BOmpockl MaTeMaTUKW» MpeAHA3HAuEH IS
yyaniuxcsi 9-X KjaccoB, MpeArojiaraeT paclliMpeHHOEe H3y4YeHHE M OTPabdOTKYy Kak
OCHOBHBIX METOJIOB PELICHUsI YPAaBHEHU, HEPABEHCTB TAK M PEUICHHWE HECTaHAAPTHBIX
3a7ay.

Copeprxanue paboueld mporpaMMbl peaiu3yeT IPUHIIUN JOTOTHEHUS U3y4aeMOoTo
Marepualia Ha YpokKax ajreOpbl CHUCTEMON YyHpaKHEHUU, KOTOpbIE YIIyOJsiOT U
pacCHIMPSAIOT WIKOJIBHBIM KypC, WU OJTHOBPEMEHHO OO0ECHEYHMBAET MPEEMCTBEHHOCTH B
3HaHMSIX M yMeHusx yuamuxcs. Coaepkanue Kypca sBhsercs 3(P(EKTUBHBIM
MPWIOKEHUEM ISl M3YYeHHMs] MAaTEMaTUKH B CTaplIMX Kiaccax, HEOOXOIHUMBIM IS
MOBBILIEHUS PE3YIBTATUBHOCTH Y4EOHOTO MpoIecca.

Ha 3aHATHSAX HUCMONB3YIOTCA aKTUBHBIE METOJbI OOy4YeHHs, MpeaycMaTpUBaeTCs
caMoCTOsATeNbHAs paboTa MO OBIAJCHUIO CHOCOOaMU JESITENbHOCTH, METOJaMUu U
MIPUEMAMHU PELICHUS MaTEMaTHYECKUX 3a/1a4.

OCHOBHBIMH LEJISIMH KYpCa SIBJASIOTCH:

. dhopMupOBaHHE OCHOB HAYYHOTO MUPOBO33PCHUS, 0a3UPYIOIINXCS HA
(dbyHIaMEHTaJbHBIX 3HAHUSX MAaTEMaTHKU,
. cUCTeMaTH3alusl, yriyoseHue u o000IIeHUE MOJyYCHHBIX 3HAHUM B

npolecce U3yyeHus Kypcea.
3ajayamMu Kypca sIBJSIOTCSH:

. 3aKpEeNUTh 3HAHUS M YMEHMs y4YalllMXCsl MO HM30paHHBIM TeMaM
Kypca MaremMaTuku 7-9-ro kiacca,
. O3HAKOMUTh yYaIIUXCA C COBPEMEHHBIMU METOJaMU pEelIeHUs 3ajad,

HaIpaBJICHHbIMM Ha Pa3BUTUE JIOTUYECKOIO MBIIUICHUS W MaTeMaTUYeCKUX
CIOCOOHOCTEH yJaruxcs,
. MOTHUBUPOBATH K  CaMOCTOSITEJIbHOM  HCCIIEA0BATEIbCKOU

NS TENbHOCTH.
Anapecar

[Iporpamma paccuuTana Ha oOydaromuxcs ot 14 1o 16 mer.
Hanonusemocts rpynnel  oT 8 g0 15 uyenoBek. B KoJJIEKTUB NpUHUMAIOT BCe
Kearoniue



Pexxum 3aHATH.
Pexum 3anstuii paccuutaH Ha 37 Hemenb (C yuyeTOM 3aHATHN B OCEHHHE U
BECCHHHE KaHUKYJIbI).

KoanuyectBo yacoB B rog 37 4, u3 pacuera 1 yac B HEJIEIIO
Cpoxk ocBoeHust mporpamMmmsl: 1 roa

q)OprI OﬁyquI/Ifll I'PYIIIOBBLIC 3aHATHUA

q)OprI MOABECACHUA PE3YINbTATOB: KOHTPOJHLHOC TCCTUPOBAHHUC

3. O:xxupaemble pe3yJibTATHhI.

VY4eOHBI TMpollecC OpPUEHTHPOBAH HA YCBOEGHHE OCHOBHOTO Marepuala.
3HauYUTEIbHOE MECTO B HEM OTBEJIEHO CAMOCTOSITENIbHON paboTe ydaliuxcs, perieHuro
3a/1ay, MpopabOTKe TEOPETUUYECKOTO MaTepHuaia, HaMCAHUIO MMPOEKTOB IO OTAEIbHBIM
TeMaM | T.II.

H?)Y"I@HPI@ HAaHHOT'O KypCa IMpCaOCTABIIAICT BO3MOKHOCTDb YHAIITUMCS HAYYUTHCA

e TPOBOJUTH JI€TALHBIN aHAIU3 YCIOBUM 3a71a4u, TPUBOAUMBIN K OBICTPOMY
BBIOOPY HanboJiee palMOHAIBHOIO METO/A PEIICHUS;

e TIPUMEHSTH U3YUYECHHBIE METOJbI JJIsl PEUICHUS 33a/1a4 PAa3JIUYHbIX TUIIOB U
YPOBHEM CIIOKHOCTH;

e TPOBOJHUTH MOJTHOE 0OOCHOBAHHE B X0JI€ TCOPETUUECKUX PACCYKISHUN MPU
pELICHUH TTOCTABJICHHON 3a/1a4ud, UCIIOJIb3Ysl TTOJIYUYEHHBIC 3HAHUA.
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