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PABOYAS IPOI'PAMMA

Kypca BHEYPOYHOI JesiTe1bHOCTH « TpyaHbIe BONPOCHI MATEMATHKH
JJIS1 OCHOBHOT'O 00111er0 00pa3oBaHus

CPOK OCBOEHHs mporpamMmmsbi: 1 rog

(chopma peanusayuu. KpyHcox)




IlosicHuTeIbLHAA 3aMHCKA

IIporpamma BHEYpOUHOMH IEATEIBLHOCTH I10 MATEMATHKE /17151 00ydaromuxcs 5-8 KJ1accoB COCTABIEHA

Ha OCHOBC CJICAYIOIINX JOKYMCHTOB U MAaTCPUAJIOB:

— Oepnepanbubiii 3akoH Poccuiickoit @eneparuu ot 29.12.2012 No 273-®3 «O6 obpa3zoBanuu B
Poccniickoit ®enepanuny;

— denepanbHBIN rOCyIapCTBEHHBIN 00pa30BaTEIbHbIN CTAaHIAPT OCHOBHOTO 00I1IeT0 00pa3oBaHus, yTB.

npukazoM Munnpocsenienuss Poccuu ot 31.05.2021 Ne 287 (manmee — ®I'OC 000-2021); —

OO6pazoBarenpHas MporpaMma 0CHOBHOTO ob1ero odpaszoBanus (5-9 kmaccel B cootBercTBUM ¢ PI'OC

u ©OII); —

BHeypouHast esSTeNbHOCTh IIKOJIBHUKOB — 3TO COBOKYITHOCTH BCEX BHJIOB JIESTEITHHOCTH
IIKOJFHUKOB, B KOTOpPOH B COOTBETCTBUM C OCHOBHOW 00pa3oBaTeIbHON MPOTpPaMMOM
00pa30BaTEeNIbHOTO YUYPEKACHUS PEUIAloTCs 3aJaud BOCIUTAHUS M COLMAIM3AIMH, Pa3BUTUS
UHTEPECOB, GOPMUPOBAHNUS YHUBEPCAbHBIX yueOHbIX neicTBuil (YVY ).

BaeypouHas AesTenbHOCTh SIBISIETCS HEOThEMJIEMOW 4acThio 00pa3oBaTENbHOrO IMpoliecca B
IIKOJIE U TI03BOJISIET peann30BaTh TpeboBaHus GeaepaibHOrO TOCyJapCTBEHHOTO 00pa30BaTeIbHOTO
craggapra (®PI'OC) B momHO# Mepe. OCOOCHHOCTSMU JAHHOTO KOMIIOHEHTa 00pa30BaTEIBHOTO
rpolLecca SIBJISIIOTCS MPEI0CTaBlIeHne 00yJYaroMMCsT BO3MOXHOCTH IIUPOKOTO CIIEKTpa 3aHATHIA,
HaIpaBJICHHBIX Ha MX Pa3BUTHE; a TAKXKE CaMOCTOSITENIbHOCTh 00pa30BaTENbHOTO YUPEXKICHUS B
MIpoLIecCe HAMOJIHEHHsI BHEYPOUHOU AEATEIbHOCTH KOHKPETHBIM COJIEP>KaHUEM.

I'naguvie 3a0auu coepemeHHONl WKOAbL - PACKPBITHE CIIOCOOHOCTEH KaXKJIOTO YUEHHUKA,
BOCIIUTaHHE TOPSAAOYHOTO U TMATPUOTUYHOTO UEIOBEKa, JIMYHOCTH, TOTOBOM K IKU3HU B
BBICOKOTEXHOJIOTHYHOM, KOHKYPEHTHOM Mupe. B popmMupoBaHuM MHOTHX KauecTB OOJBIIYIO POJIb
UTpaeT IMIKOJIbHAS TUCIUILIMHA — MaTeMaThKa. B HOBBIX cTaHAapTax 0Opa3oBaHUs TOBOPUTCS O TOM,
YTO «OJIHOM U3 LIeTIeil MaTeMaTH4eCKOTO 00pa30BaHus SIBJIETCS OBJIICHUE ITKOJIbHUKAMU CHCTEMOM
MaTeMaTHYeCKUX 3HaHUM W YMEHHH, HEOOXOOUMBIX Ui TMPUMEHEHHUS B MPAKTUYECKOU

ACATCIBHOCTH).

Oowan xapakmepucmuka Kypca 6HeypoOYHOll 0eameabHocCmu

HporpaMMa KypcCa ((pr,HHBIe BOIIPOCBI MATCMATUKW» MPCANOJIaract MH3Yy4YCHHUEC TaKUX
BOITPOCOB, KOTOPBIC HC BXOJAT B 0a30BBIH KypC MaTEMaTUuKU OCHOBHOH IIKOJIBI, HO HeO6XOI[I/IMBI npu
JIaIbHEHIIIEM €€ HU3Y4YCHHU, IIPU CAAaYC 5K3aMCHa 3a KypcC OCHOBHOM IIKOJEL llosiBIeHue 3aaay,
peuracMbIX HECTAHAAPTHBIMU MCTONAMHU, HAa 3K3aMCHaAX HAJICKO HE CJ'Iy‘IElfIHO, T.K. C UX ITOMOIIIBIO
MMpOBEPACTCA TCXHUKA BJIAICHUS (I)OpMy.HaMI/I BHCMCHTapHOﬁ MaTeMaTuku, MCTOJaMU PCHICHUA
ypaBHeHI/Iﬁ U HCPABCHCTB, YMCHUC BLICTpAUBATL JIOTUYCCKYIO ICIIOYKY paCCY)I(IlCHI/Iﬁ, YPOBCHB
JIOTUYCCKOTO MBIIIJICHUA YHAIIUXCA U UX MaTeMaTH4eCKOi KYJbTYPBHI.

Perntenunro 3amad Takoro TUIIA B IIKOJbHOM nporpaMme HE YACIACTCA NJOJDKHOTO BHUMAHUA,

OOJIBIIMHCTBO y4alluxcs OOBIYHBIX (HE (U3MKO-MAaTeMAaTHYECKUX) IIKOJ JMOO BOBCE HE



CHPABISIIOTCA C TaKMMHU 3a/a4aMu, JHOO TPUBOAAT T'POMO3JAKHE BBIKIAAKH. [lpuumHOil 3TOTO
SIBJISICTCS OTCYTCTBHE CUCTEMBI 33aJJaHUI 110 TaHHOW TEME B IIKOJIBHBIX ydeOHUKaX. MHOrooopasue
HECTAaHAAPTHBIX 3a/1a4 OXBATbIBACT BECH KYPC IIKOJILHOM MaTEMaTUuKU, IO3TOMY BJIaICHUC IPUCMaAMU
HUX PCHICHUA MOKXHO CYHTAThb KPHUTCPUCM 3HAHUM OCHOBHBIX pa3aciioB IIKOJIBHOM MaTEMAaTUKU,
YPOBHA MAaTEMAaTUYCCKOT'O U JIOTUYCCKOI'O MBIIIIJICHHA.
N3ydeHue METONOB DPEIICHUS HECTAaHIApTHBIX 3a/Jad JAaloT INPEKPAaCHbIA Marepuan Juist

HaCTOsIIEH y4eOHO-NCCIIe0BATENECKOM PabOTHI.
Kpr IMO3BOJIMT HIKOJIbHUKAM CUCTCMATHU3UPOBATh, PACIIUPUTE U YKPCIIUTb 3HAHUS, IIOATOTOBUTBHCA
IUISL TaNTbHEWINEero M3y4eHHsi MaTeMaTUKK, HAY9UThCS pelaTbh pa3HoOOpasHbIe 3a7aul pa3IudIHON
CIIOKHOCTH.
Yuurenro KypC IOMOXET Hanboliee KavyeCTBEHHO IMOATOTOBUTE YyYalIUXCA K MaTCMaTUYCCKHUM
onummuagam, caaye OI'D.

Axmyanbrhocms Kypca COCTOUT B TOM, YTO OH HAIPaBJIEH Ha PACUIMPEHUE 3HAHUN ydaluxcs
10 MaT€MaTuKe, pa3BUTUC UX TCOPCTUUCCKOIO MBIINIJICHUSA U JIOTHYECKOM KYJIbTYPBI. AKTya.TII)HOCTI)
pa3paboOTKK U CO3JIaHUE JAaHHOM MpPOrpaMMbl OOYCIIOBJIEHBI TEM, YTO OHA [TO3BOJISET YCTPAHUTh
IMPOTUBOPCUUA MEKIY Tpe60BaHI/I$IMI/I IporpaMmbl MpeaAMETa «MaT€MaTHKa» H HOTpe6HOCT$IMI/I
ydamuxcs B JOMOJHUTCIIBHOM MAaTCpUAJIC IO MATEMATUKC U MPUMCHCHUHN TTOJTYUCHHBIX 3HAHUM Ha
IMPAKTHUKE, YCIOBUAMU pa6OTLI B KJ'I&CCHO-ypO‘IHOﬁ CUCTEME TIPCIIOJaBaHUA MATEMATHUKU U

MOTPEOHOCTAMH YYAITUXCSl PEATU30BaTh CBOM TBOPUYECKUM MOTCHITHAI

Hogu3na aHHOTO Kypca 3aKII0YaeTcsl B TOM, YTO IPOrpaMMa BKIIIOYAET HOBBIC JUIS YYAIIHXCS
3aauu, He cojepkamnirecs B 6a3oBoM Kypce. [IpemiaraeMblii Kypc COACPIKUT 3a/1auu 10 pasjeliam,
KOTOpBIE oOecredaT Ooyiee OCO3HAHHOE BOCTPHUSATHE ydeOHOTOo Marepuania. TBOpUYECKHe 3aJaHus
MO3BOJISIIOT peIllaTh MMOCTABJICHHBIC 3aJadydl W BBI3BATh MHTEpPEC y OO0y4yaeMbiX. BritOYeHHBIE B
porpamMMy 3aJlaHusl TTO3BOJISIFOT TIOBBIIIATh 00pa30BaTEIbHBIA YPOBEHb BCEX yUAIIUXCS, TAK Kak

Ka}KI[Hﬁ CMOXKCT pa6OTaTI> B 30HE CBOEr0 OJIMIKAMIIIETO Pa3BUTHA.

Omauuumenvuple 0codeHHOCMU JTAHHOTO Kypca OT Y)K€ CYLIECTBYIOUIMX B TOM, 4TO 3TOT KypC
[10/Ipa3yMeBaeT JOCTYIHOCTb IIPeJIaraéMoro MaTepuaia Ajs ydaliuxcs, INIaHOMEPHOE Pa3BUTHE UX
uHTepeca K npeamery. CiloXKHOCTh 3a7ad HapacTaeT nocreneHHo. Ilpuctynas x pemenuto 6osee
CJIO’KHBIX 3aJla4, pacCMaTPUBAIOTCS BHAaYajle IPOCThIE, BXOAAIINE KaK COCTaBHAas YacTh B pPELICHUE
TpyAHBIX. Pa3BuTHIO MHTEepeca cOCOOCTBYIOT MaTeMaTHUECKUE WUIPbI, BUKTOPUHBI, MPOOIEMHbIE
3aganud U T.1. [Iporpamma opueHTHpoBaHa Ha yyamuxcs 9 kiacca, KOTOPbIM MHTEpPECHA Kak cama
MaTeMaTHKa, TaK U IPOLECC MO3HAHUS HOBOTO.

OnHa W3 OCHOBHBIX 3amay oOpasoBanuss DPI'OC— pasButHe crocoOHocTel peOEHKa U
(dopMupoBaHHE YHUBEpPCATbHBIX YUeOHBIX IEUCTBUHM, TAKMX Kak: IieJieriojaraHue, iIaHupoBaHue,
IIPOrHO3UPOBAHUE, KOHTPOJIb, KOPPEKLUA, OLICHKA, camoperyisauusa. C 3Toil Lenblo B IIporpamme
NPEJyCMOTPEHO 3HAYMUTENILHOE YBEIMUYEHHE AaKTUBHBIX (OopM paboThl, HaNpaBICHHBIX Ha
BOBJICYEHHE Y4YalUXCS B JUHAMUYECKYIO JEATENbHOCTh, Ha oOOecreueHHe MOHUMaHUS HMH
MaTeMaTH4YeCKOTO MaTepHuaja M pa3BUTHS HMHTEIUIEKTa, NMPHOOpETeHHE MPAKTUYECKUX HaBBIKOB
CaMOCTOSITENIbHON JesITeTbHOCTH. OcoOeHHOCTH paboyeil mporpammsl: 3agaHus JUIs BHEYPOUHOU
JEeATeIbHOCTH TOJ00paHbl B COOTBETCTBUHM C OIPENCIICHHBIMH KPUTEPUSMH U COJIEp KaHUEM,

MPaKTUYICCKUM 3HAYCHHUECM, MHTCPCCHBIC IJIA YUCHHUKA, CHOCO6CTByIOIJ_II/IC Pa3BUTHIO JIOTHYCCKOI'O



MBIIIUICHUS, aKTUBU3UPYIOIINE TBOPUYECKHE CIIOCOOHOCTH O0yuaromuxcs. Onucanue mecma Kypca
6 naane.

Kypc paccuutan Ha 1 yac B Hemenro. O0miee KOIMYECTBO MPOBOAUMBIX 3aHATUN 34 yaca. Ilenu:
pazeumsb 'y neTeﬁ MOTHBaAIlUUu K IIaJ’IbHefILHeMy HU3YUYCHUIO MATCMATHKU, ITIOKa3aTb NPHUMCHCHUC
MaTeMaTUYECKUX 3HAHUI B HOBCGHHGBHOﬁ KHU3HHU U 3HAYUMOCTh MAaTCMaTUuKHu AJId O6H.[€CTB€HHOFO

mporpecca; oOy4uTh JIeTel CaMOCTOSITEIIBHO peliaTh HeCTaHAAPTHBIC 3a1a4H.
3aoauu:

1. Pa3BuBarth MaTeMaTHuYeCKHUE CIOCOOHOCTM Yy Yy4allUXCS U NPHUBHUBATh ydalllUMcA
OTPEJIENIEHHbIE HABBIKU HAyYHO- UCCIIEI0BATENIbCKOIO XapaKTepa.

2. 3HaKOMHTH JETEH C MaTeMaTHUYECKUMHU MIOHATHSIMHU, KOTOPBIE BBIXOST 32 PAMKHU ITPOTPaMMEI.
BeipaGoTarh y ydwammuxcsi YMEHHUSI CaMOCTOSTEIbHO U TBOpPYECKM paboTaTh C
y4eOHOM U Hay4yHO-NOMYJSPHON JUTEPATYpOU.

3. HayuwTtb nmpuMeHsTh 3HAHUS B HECTAHIAPTHBIX 3a/IaHUIX.

4. Pa3BuBaTh BHUMaHUE, NaMsiTh, JIOTHYECKOE MBIIIJIEHHE, MPOCTPAHCTBEHHOE
BOOOpakeHHE, CTIOCOOHOCTH K MPEOJAO0JICHUIO TPYTHOCTEH.

5. BpIsIBUTP W pa3BHBaTh MaTeMaTUYECKHME U TBOpUecKue crnocoOHocTu. PopMupoBaTh
MaTeMaTHYeCKUI Kpyro3op, UCCIeA0BaTEeIbCKUE YMEHHUS yJaIlluXcsl.

6. Bocnurarte ycToWuMBBEIA HHTEpeC K mpeaMeTy «MaTemaTtuka» ¥ €€ TPUIOKCHHUSIM.
Pacmimputh KOMMYHUKAaTUBHBIE CTIOCOOHOCTH JIETEH.

7. Bocnurare y ydamuxcsi 4yBCTBa KOJUIEKTMBM3MAa M YMEHHs COYETaTb WHIUBUAYAIbHYIO
paboTy C KOJUIEKTUBHOM.

8. BocnuraTh NOHMMaHUE 3HAYMMOCTH MAaTEMaTUKH JJId HAYYHO — TEXHHYECKOI'O IIporpecca.

Conep:xaHue Kypca BHEYPOUYHOIi 1eATeJILHOCTH
Pazoen 1. Apugpmemuxa (7 uacos)
HepaBencrBa B apudmeruke. IIpeoOpasoBanue apudmeTndeckux BBIpOKCHHH. beckoHeuHbIe
JECATUYHBIC JIpOOM M WUppalMOHATIbHBIC Yucia. ApudMeTHdecKrue KOHCTPYKIIMU. MeTo MOJHOK
WHIYKOUU.  AJITOpUTM EBknupa  Bbruucnenuss HOJl. Pemienne  ypaBHEeHHMH B LEJBIX

HaTypaJbHbIX YU CJIaX. COSI[aHI/Ie OaHKa 3aJa4 I10 AaHHBIM TCMaM U MCTOJaM. Pazoen 2. Feomempu;l

(7 uacos)
3agaun  Ha  NepeKJaJblBaHUE u noctpoenue ¢uryp. [lmomany TpeyroabHHKa u
MHOTOYTOJILHUKOB. Jloka3zaTenbcTBO yepe3 oOpaTHyro Teopemy. CBOMCTBA TPEYroJIbHUKA,

napasesnorpaMmma, Tpamneuu. Jluauu B tpeyronsHuke. [lono6usie purypsl. OkpyxHocTh. Co3aanue

OaHka 3aJ1a4 110 JaHHBIM TeMaM U MetojaaM. Pazoden 3. Jlocuka (6 uacos)

Jlornueckue tabaunbl. B3semuanus. [punnun Aupuxie. YetHocts. Packpacku. THBapuaHTHI.

I/IPpLI. CO3,[[8.HI/IC Oanka 3aJa4 110 JaHHBIM TEMaM U MCTOJaM.



Pazoen 4. Anzeopa (5 uacos)

Pa3znocth KBaJpaToB: 3ajadd Ha sKcTpeMyM. KBaapaT cymMmbl u pasHoctd. Pasnoxenue
MHOTO4WIEHOB  Ha MHOXHUTeNH. AnreOpandeckue toxxaectsa. Coznanue 0aHka 3aqad 1Mo JaHHBIM

temaM u MetoaaM. Pazoen 5. Ananu3z (4 uaca)

3ajaud  Ha  COBMECTHyIO  paboTy. 3ajauum Ha cocTaBiieHHE ypaBHeHuM. CymMMupoBaHUE
nocyeoBarenbHocTel: 1) apudmernyeckas mnporpeccus;

2) reoMeTpuYecKas ~ MPOTPeCcCUsi; METOJ Pa3JIOKEHUsI Ha Pa3HOCTh. les HempepbIBHOCTH TNPH
penieHnn 3a1a4 Ha cyniectBoBanue. Yucna @Gudonaudun. Co3znanue 6aHka 3a7ad 1Mo JAHHBIM TeMaM
U METOJaM.

Pazoen 6. Ananumuueckasn zeomempus Ha niockocmu (3 uaca)

JlexapToBBbI KOOPAMHATHI HA IIJIOCKOCTH. JlesieHre OTpe3Ka B JaHHOM OTHoIIeHUH. [Ipsmas u Buael eé
YpPAaBHEHUN. YpaBHEHHE MPSMOU, IPOXOAIIEH Yepe3 TaHHYIO TOUKY M UMEIOIIEH JaHHBIN YTII0BOM
ko3¢ umeHT. YpaBHEeHUE NPSIMOM, MPOXOJslleld uepe3 ABe JaHHble Touku. OOlee ypaBHEHHE
MPsIMOM, YpaBHEHHE MPSIMOM B OTpe3KaxX. BzanmmHOe pacnoliokeHue NMpsSMBIX HA IIIOCKOCTH. YTOI
MEXy MPSMBIMH. YCJIOBHE MNapaJUIEIIBHOCTH W NEPHEHAMKYIIPHOCTH NpsMbIX. PaccrosHume ot

TOYKH O pr[MOfI. Paccrosgnane MCXKIY NapalJICJIbHBIMU MIPAMBIMUA

Hmoczosoe 3anamue. 3auwguma meopueckux npoekmos. (1 uac)

IliianupyeMble pe3yJbTaThl OCBOEHHSI Kypca BHEYPOUHOM JesAiTeIbHOCTH B xo1¢
M3YYEHHUS JaHHOTO Kypca B OCHOBHOM (DOPMHUPYIOTCS U MOJYYarOT pa3BUTHE CIEAYIOIINE

—.Memanpeomentnole pe3ynbmanol:
— YMEHHE CaMOCTOSITEIbHO IUIAHUPOBaTh IyTH  JOCTM)KCHHsS] L€, B TOM  YHUCIe

AJIbTCPHATUBHBIC, OCO3ZHAHHO BBI6I/IpaTB Hauboaee 3(1)(1)CKTI/IBHBI€ CIIOCOOBI pEUICHUA 3a1a4;

— YMCHHUE COOTHOCHUTH CBOHU I[GP'ICTBHH C INIAaHUPYEMBIMHU pE3YIbTaTaMH, OCYHICCTBIIATH
KOHTPOJIb BCEH JESITEILHOCTH B nmponecce NOCTUKCHUA PE3yJibTaTd, KOPPCKTUPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C I/I3MeH$II-OH_IeI710ﬂ chyauHeﬁ;

— YMCHHUC OLICHUBATDH NPAaBUJIbHOCTH BBITIOJIHCHU yqe6H0171 3aJa4u, cOOCTBEHHbBIE BO3MOYKHOCTH

€C PCUICHHU,

— YMCHHUC CO311aBaTh, IPUMCHAIATH U Hp606pa3OBBIBaTL 3HAaKM U CUMBOJIbBI, MOACIIU U CXCMbI OJIA

peHICHUA y‘{e6HI>IX 3agay,

— OBJIaACHHUEC OCHOBAMHU CAMOKOHTPOJISA, CAMOOLCHKH, TPUHATHI peH_IeHI/Iﬁ U OCYHICCTBJICHUA

OCO3HAaHHOTI'O BBI60pa B yqe6H0171 1 TI03HABaTEIbHOMN ACATCIBHOCTH

— YMCHUC OpPraHUu30BbIBATH COTPYAHHUYCCTBO U COBMCECTHYIO JCATCIBHOCTH C YUHUTCIIEM U
CBCPCTHUKAMU; pa6OTaTB HHAUBUAYAJIbHO B IT'PYIIIIC: HAXOAUTH o6mee PCUICHUC U pa3peilaThb
KOH(bHHKTBI Ha OCHOBE COIJIAaCOBAHHUS MO3UIUN H yda€Ta HHTCPCCOB; (I)OpMyJ'IPIpOBaTB,

APTYMCHTUPOBATHL U OTCTAUBATh CBOC MHCHHC,



— ¢QopmupoBaHHEe U  pa3BUTHE KOMIIETEHTHOCTH B  OO0NAacTH  HCIOJIb30BaHHUS
MH(OPMAITMOHHOKOMMYHHUKAIIMOHHBIX TexHoyorui (1anee KT -kommereHum).

JIUYHOCHHbBLE pe3yibmambl:’

— (1)OpMI/IpOBaHI/IC OTBCTCTBCHHOT'O OTHOIICHHA K YYCHUIO, TOTOBHOCTU U CIIOCOOHOCTH

o0ydJaromuxcss K CaMOPa3BUTHIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHUBAIMU K 00y4YCHHIO

M TTO3HAHHUIO;

— gopMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIICHUU M COTPYIHUYIECTBE CO
CBEPCTHHKAMH, B3POCIBIMH B IIpoIecce 00pa3oBaTeIbHOM, 00IIECTBEHHO -TI0JIC3HOM,
y4eOHO-HCCIIeIOBATEICKOM, TBOPUESCKON U IPYTHX BUIAX JCSITCILHOCTH.

Ilpeomemmnuie pe3yromamul:

1) yMeHHe oOmepUpOBaTh MOHSATHSAMH: MHOXECTBO, MOJMHOXECTBO, OIEpaIllid HaJ
MHOJKECTBAMH; YMEHHE OTIEPHPOBATH MOHATUSAMU: Tpad, CBA3HBIN rpad, IepeBo, UK, TPUMEHSITh
WX TIpU pEIIeHUH 3ajad; YMEHHE HCIOJB30BaTh Tpa@HUUuecKoe IMPEICTaBICHHE MHOXECTB IS
OTIMCAHMSI PeaTTbHBIX MIPOIIECCOB U SBJICHUH, TP PEIICHUN 3a7a4 U3 IPYTUX YUeOHBIX IPEAMETOB;

2) yMEHHE OIEepHPOBaTh MOHATHIMH: OIpE/CIICHHe, aKCHOMa, TeOpeMa, JI0Ka3aTelbCTBO;,
YMEHHUE Paclio3HaBaTh UCTUHHBIE U JIOXKHBIE BEICKa3bIBAHUS, IPUBOINUTH TPUMEPHI U KOHTPIPUMEDPHI,
CTPOMTH BBICKA3bIBAHWSI M OTPHIIAHUS BHICKA3bIBAHUH;

3) yMeHHe OIepHpOBaTh MOHATHIMHU: HATYPAbHOE YHKCIO, MPOCTOE M COCTABHOE YHCIIO,
JETMMOCTh HAaTypaJIbHBIX YHCEJ, TPU3HAKH JACITUMOCTH, LIEJIOE YHCII0, MOAY/b YNCIIA, OOBIKHOBEHHAS
apoOb M AecsAiTHYHAs ApoOb, CTaHAAPTHBIM BHUJ YHCIA, PAMOHAIBHOE YHCIIO, WPpalHOHAIBHOE
9HUCII0, apU(PMETHYECKHH KBAJAPATHBIH KOPEHb; YMEHHE BBIIOIHATH MACHCTBHA C YHCIIAMH,
CPaBHMBATH M YIOPSI0YMBATH YHCIIA, TPEJCTABIATh YUCIA HA KOOPAWMHATHOW MPSMOHN, OKPYIJIATH
YHCIIa; YMEHHUE JeTIaTh IPUKUIKY U OLEHKY pe3yIbTaTa BEIUMCICHUI,

4) yMeHHE ONEepPHPOBAThH IOHATHSAMH: CTCICHb C IIENbIM MOKa3aTesieM, apupMeTHYeCKHH
KBaZ[paTHBI KOPEHb, MHOTOWIEH, aireOpandeckas apoOb, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM
HATypaJlbHOM CTENEeHHW OOoJibllle eAMHUIBI, YMEHHE BBIIOJHATH pacdeTel 1o  (opMynam,
npeoOpa3zoBaHus HEJbIX, IPOOHO-PAMOHAIFHBIX BRIPAKCHUH 1 BRIPQKEHHH ¢ KOPHSIMH, Pa3I0KeHHEe
MHOTOYJICHA Ha MHOXXUTEIHM, B TOM YHCIIE C HCIIOJIB30BaHWEM (GOPMYIT Pa3HOCTH KBaApaToB U
KBaj[paTa CyMMBbI U Pa3HOCTH;

5) yMeHue onepUpOBAaTh MOHATHUSAMH: 4YHCIOBOC pPAaBEHCTBO, YpPaBHEHHE C OJHOI
NepEeMEHHOH, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C INEPEMEHHON; YMEHHE pellaTh JHHEHHBIC U
KBaJ[paTHbIC YpaBHEHUS, IPOOHO-PAlOHATIbHBIC YPaBHEHHS C OJHOW MEPEMEHHOM, CHCTEMBI JABYX
JUHEWHBIX ypaBHEHUH, JMHEHHbIE HEpaBEHCTBA M MX CHCTEMBI, KBaJpaTHble U JPOOHO-
panMoHalbHble HEPABEHCTBA C OJJHOM MEPEeMEHHOM, B TOM YHCIe NPU PEIIeHUH 3a7ad U3 JIPYrux
IpeIMETOB M MPaKTHMYECKUX 3a7ay; YMEHHME HCIOJb30BaTh KOOPAWHATHYIO TMPSAMYIO U
KOOPAMHATHYIO IJIOCKOCTh JUI N300paskeHUs pellieHH ypaBHEHUH, HEPaBEHCTB U CUCTEM;

6) yMeHue omepupoBaTh MOHATHAME: (yHKIHS, Tpaduk GYHKUUH, HYIH (GYHKIUH,
MPOMEXYTKA 3HAKOMOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHMs, yObIBaHHs, HauOoJiblIiee U
HauMeHblIIee 3HaueHUs (PyHKINU; YMEHHE ONIepUPOBAThH MOHIATUAMU: MIPsIMasi MPOTIOPLUOHAIBHOCTb,
TUHeWHas (QYHKIUS, KBaapaTuyHas (QYHKIUS, oOpaTHas MpONOPHHOHAIBLHOCTh, Mapabora,

runep0oJia; yMeHue CTpoUTh rpaduky pyHKIMHA, UCTIONB30BaTh IpaduKy A7 ONIPEeTICHHUs CBOMCTB



MIPOLIECCOB U 3aBUCUMOCTEH, IS pelIeH s 3a7a4 U3 IpyruxX yueOHbIX MPEAMETOB U pealbHOM KU3HU;
yMEHHUE BBIpaKaTh (HOpPMyIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMU;

7) yMeHHE OIEepUpOBaTh MOHATHUAMH:  IIOCIIEIOBATEILHOCTh, apudMmeTHyeckas U
reoMeTpUYecKasi IpOrpecCui; YMEHHE HCIIOJIb30BaTh CBOMCTBA IMOCIEA0BATEIBLHOCTEH, (hOPMYIIBI
CYMMBI 1 OOIIETO WwieHa MpH PElICHUH 33134, B TOM YUCIIC 33Ja4 U3 JPYruX y4eOHBIX IPEIMETOB U
pealbHOM )KU3HU;

8) yMmeHue pemiaTh 3a/Ja4d Pa3HBIX THUIOB (B TOM YHMCIIC Ha IMPOICHTHI, JOJU U YaCTH,
IBIDKEHUE, padoTy, LIEHy TOBapOB M CTOMMOCTh HMOKYIOK M YCIYT, HaJOTH, 3aJadd U3 O0JIacTH
YIIpaBJICHUS! TUYHBIMA M CEMEWHBIMU (PMHAHCAMM); YMEHHUE COCTABIIATH BBIPAKCHUS, YPAaBHEHHS,
HEPAaBEHCTBA U CHUCTEMBI 10 YCIIOBUIO 3a/layM, UCCIIE0BaTh IOJYYEHHOE PEIICHHWE U OLIEHUBATH
MIPaBAOI0I00HOCTh MOTYYEHHBIX PE3YJIbTATOB;

9) yMeHHe onepUpoBaTh MOHATUSAMHU: PHUTYpa, TOUKA, OTPE30K, IpsAMasl, Iy, IoMaHasi, yroJ,
MHOTOYI'OJIbHUK,  TPEYTOJbHUK, pPaBHOOEIPEHHBIH W  PABHOCTOPOHHMH  TPEYTrOJbHUKH,
MPSIMOYTOJIbHBIN TPEYroJIbHUK, MeIaHa, OMCCEKTPHUCA U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJbHUK,
napajuiesiorpamm, pom0, MpsSMOYrOJbHUK, KBaapaT, Tpareuus; OKpPYKHOCTb, KpYyr, KacaTeiabHas;
3HAKOMCTBO C IPOCTPAHCTBEHHbIMH (UTypaMHu; yMEHHME peliaTh 3aJayd, B TOM YHCIE U3
MOBCETHEBHON JKU3HHM, HAa HAXOXKJICHHE T€OMETPUYECKHX BEJIMYMH C NMPUMEHEHHEM H3Yy4EHHBIX
CBOMCTB (Uryp U (PaKTOB;

10) ymeHue omepupoOBaTh TMOHATHSIMHU: PABEHCTBO (HrYp, PABEHCTBO TPEYrOJbHUKOB;
NapajyIeNIbHOCTh U MEPHEHIUKYISIPHOCTh TMPSAMBIX, Yol MEXAy MpsIMbIMHU, NEPHEeHIUKYIAp,
HaKJIOHHasl, IPOeKLUs, nogoodue Guryp, nogo0HbIe TPEYroJbHUKH, CAMMETPUS OTHOCUTEIBHO TOUKU
U NpsIMOM; YMEHHUE paclio3HaBaTh PaBEHCTBO, CUMMETPHIO U Nojaobue (uryp, nmapamuieabHOCTb U
HEePIEHANKYIPHOCTD NMPSIMBIX B OKPYXAIOIEM MHPE;

11) ymeHHe OnepUpOBATh HMOHITHSIMH: JUIMHA, PACCTOSIHUE, YroJ (BeJIWYMHA yria, CHHYC U
KOCHHYC yIJIa TPEyroJibHUKa), IUIOLIA/b; YMEHHE OLICHWBATh pa3Mepbl MPEeIMETOB U OOBEKTOB B
OKpYXXaloIlleM MHpE; YMEHUE NPUMEHATh (OpMysbl IepuUMeTpa U IJIOLIaJd MHOTOYrOJIbHUKOB,
JUIMHBl OKPYXHOCTH M IJIOLIaJu Kpyra, oObeMa MpsSMOYroJIbHOTO Napajjelenunesa; yMeHHe
IPUMEHATh NPU3HAKU PAaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJIbHUKA, TEOPEMY
ITudaropa, TpUroHOMETpUYECKHE COOTHOLICHMSI JUIsl BBIYMCIIEHUS [UIMH, PACCTOSHUM, IUIOLIAAEH;
12) ymenue u3obpaxarp Iockue GUrypsl 1 uXx KOMOMHAIMU, IPOCTPAHCTBEHHbBIE (PUI'YPBI OT PYKH,
C TMOMOIIIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY UJIM CUMBOJILHOMY
OIHCAHMIO;

13) ymeHHe OmepUpOBaTh MOHATHUSIMHU: MPSIMOYrOJIbHAS CHCTEMa KOOPIHHAT; KOOPAMHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, MPOM3BEIECHUE BEKTOpAa HAa YHUCIO, CKAJSIPHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE UCIOJIb30BaTh BEKTOPBI U KOOPAMHATHI Ul IIPEICTaBICHUS JAHHBIX U PEILICHUS
3aja4, B TOM YHUCIIE U3 JPYTUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HH;

14) ymeHHe ONEPUPOBATH TMOHATHSIMHU: CTOJOMKOBBIC M KPYrOBBIC JHArpaMMbl, TaOJHIIbI,
cpeaHee apupMeTHYecKoe, MeAuaHa, HauOoJblllee U HAaUMEHbIIee 3HAYeHUs, pa3Max YHCIOBOTO
Habopa; yMeHHE U3BJIEKaTh, MHTEPIPETUPOBaTH W  NpeoOpa3oBbIBaTh  MH(POPMALHIO,
NpPEJCTAaBICHHYI0 B Ta0nMIax M Ha JMarpamMmax, OTPaKalollyl0 CBOICTBa M XapaKTEPUCTHUKU
pEaJIbHBIX MPOLIECCOB U SBIEHUI; YMEHUE PACIIO3HABATh N3MEHYMBBIE BEIUUYMHBI B OKPYKAIOLIEM

MUpe;



15) ymeHue oONEpHPOBATH MOHATUSMH: CIy4allHBIH OMNBIT (CIy4alHBIA 3KCIEPUMEHT),
JJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA WCXOMA) CIYyYalHOTO OIBITa, CIIydailHOe COOBITHE,
BEPOSATHOCTh COOBITHS; YMEHHME HAXOIWTh BEPOSATHOCTH CIIy4alHBIX COOBITHH B ONBITax C
PaBHOBO3MOXKHBIMU ~ DJIEMEHTAPHBIMH ~ COOBITHSIMHM;, YMEHHME  peIlaTh 3aJadyd  METOJO0M
OpraHM30BaHHOTO Tepebopa W ¢ HCHOJH30BAHMEM NPaBUJIa YMHOXCHHUS; YMEHHUE OIICHHUBATh
BEPOSATHOCTH pEabHBIX COOBITUH W SIBICHH, MOHUMATh POJIb MPAKTUYECKH IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKPY)KAIOIIEM MUPE U B )KU3HHU; 3HAKOMCTBO C TIOHSTHEM HE3aBUCHMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN ¥ €TO POJIBIO B MACCOBBIX SIBICHUSX;

16) ymeHue BBHIOMPATH MOJIXOJISIIMN M3YyYCHHBIH METOJ Ul PELICHUS 3a1aduM, TPUBOUTH
IpUMEpbl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B TMPHPOJIE W YKU3HH, PACIIO3HABATH IPOSBICHHE
3aKOHOB MAaTE€MaTHKH B MCKYCCTBE, ONMCHIBATh OT/EIbHBIC BBIJAIONIUECS PE3yAbTAThl, TIOTydeHHBIE
B XOJIe Pa3BUTHS MAaTEMATHKH KaK HAYKH, MPUBOJUTH MPHUMEPHl MAaTEMAaTHUECKUX OTKPBITUH M HX

aBTOPOB B OTEYECTBEHHON U BCEMUPHOUN UCTOPHUH.

TemaTu4eckoe MIIAHMPOBAHUE
Ne Koa-Bo | ®opma 0P
I.n Ha3panue pasjaena, TeMbl ypoKka YacoB | NPOBEIACHUS

Apugpmemuxa (7 uacos)

1 Hepasencrtsa B apudmetuke. 1
O3HakoMJIEHHE ¢ HECTaHIaPTHBIMU
METO/IaMHU PEeIlIeHUsI HEPaBEHCTB.

2 Pemienne HepaBeHCTB, OCHOBAHHBIC HA 1
WCIOJIb30BAHUU CBOMCTB (PYHKIIUU

3 [IpeoOpaszoBanue apupmMeTHUECKUX 1
BbIpakeHUH. becKOHEUHbIE AeCATHYHBIC
JIpoOU ¥ UPPAITHOHAIBHBIC YHCIIA

4 Apudmernueckue KOHCTPYKIIUU 1

5 Meroa noaHON MHAYKLIHUN: 1
1) pa3Hble 331241 U CXEMBI;

2) CcyMMHUpOBaHHUE MOCIIEI0BATEIBHOCTEH
3)IoKa3aTenbCTBO HEPABEHCTB;

4) neaMMOCTb

5) MHIYKIIUSL B TECOMETPHH.

6 Anroput™m EBKiIuaa BBIYMCIECHUS 1
HOJI,




Pemienue  ypaBHeHWii B LENBIX W
HaTypaJIbHbIX yKcaax: 1) Meron

nepebopa U pazoKeHHe Ha MHOKUTEIH;
2) cpaBHEHHUS 110 MOJIYITIO; 3) 3aMeHa
HEU3BECTHOM; 4) HEPABEHCTBA U OLICHKU

T'eomempus (7 uacos)

3ajaun Ha IepeKiIaJbIBaHUE U
noctpoeHue Guryp

1

[Inomanu TpeyroJibHUKA U
MHOTOYI'OJIbHUKOB

10

Jloka3arenbcTBO uepe3 00paTHYIO TeOpeMy|

11

CaoiicTBa TpeyroJbHUKA,
napajienorpaMmma, Tpaneuuu. JInaum B
TPEYroJbHUKE

12

[TonoGHble Gpurypsr

13

OKpyXHOCTB

14

Pemenne 3amau

Jozcuxa (6 ua

15

Pemienne 3amad mpu momoIu
JIOTUYECKUX TaOJINIL

16

BssemuBanus

17

[Mpunuun Jupuxie: 1) 1oka3aTenbCTBO OT
MIPOTUBHOTO; 2) KOHCTPYHPOBaHHE
«AIIUKOB»; 3) C JOMOJHUTEIbHBIMU

orpaHuveHusiMH; 4) B CBA3H  C
JETUMOCTBI0 M OCTaTKaMH;

5) pa3OueHnue Ha sUCiiKU (HATIpUMeED, Ha
[IaXMaTHOM JTOCKE)

18

YetHocTh: : 1) nenmuMocTs Ha 2; 2)
MapHOCTh; 3) cymMa; 4) METOJ1 CyKEHHS
00beKTa; 5) MpaBUJIO KPaHETO;

6) mosyBapuaHT (M3yuenue
YETHOCTHU BeInuuHbl. Pa3Ouenue
0o0beKkTOB Ha mapel. YepemoBaHue
COCTOSIHU. PackpamuBanue
00BEKTOB

19

Urpel. PackpammBanue oOBbEKTOB B JBa
ugera. [IpakTnueckoe npumeHeHue
YETHOCTH BEJIMUMHBI HA TIPUMEPE UT'P.)

20

3agaun npo Ky3neunka, Mapcuas,

3ala4uu Ha pa3sMCH MOHCT U T.[.

Anzeopa (5 uacos)




21

Pa3HocTh KBajpaToOB: 33a7auu Ha 1
IKCTPEMYM

22

KBanpar cymmsl u pazHoctu: 1) 1
BbIJICJICHUE TIOJTHOTO KBaJ[paTa;

2) HepaBeHnctBo Komm as AByx ducen
3) J0Ka3aTenbCTBO HEPABEHCTB U
pelieHre ypaBHEHHH C HECKOJBKUMHU
HEM3BECTHBIMH BBIJICIICHHEM IIOJIHOTO
KBajpaTa

23

PasnoxxeHne MHOro4djaeHOB Ha 1
MHOXMTENH: 1) rpynnupoBKoi; 2) o
dbopmynamM  COKpalieHHOTO
YMHOXCHHS.

24

KBanparuslii Tpexunen: 1) kpurepuu 1
KpaTHOCTHU KOpHsI; 2) Teopema Buera

25

AnreOpanveckre TOXKICCTBA: 1
TpeyronbHUK [Tackamns

Ananus (4 uaca)

26

3ajau Ha COBMECTHYIO paboTy 1

27

3aaun Ha COCTABJIEHUE YPABHEHUI. 1

28

CymMMHupOBaHHE MTOCIEN0BATEIBHOCTEN: 1
1) apudmernueckas  mporpeccus; 2)
reoMeTpuyecKas MIPOTPECcCHsi; METOJ
pa3ioKeHusl Ha pa3HOCTh

29

Pasnrble 3amaun Ha aBmkenue. Unes 1
HETIPEPBIBHOCTH  TPH  PEHICHUH
3a/1a4  Ha cyliecTBoBaHue. Yucina
dudboHayyn

30

Pemenne 3amau 1

Ananumuueckan ceomempus Ha niockocmu (3 uaca)

31

[[eKapTOBLI KOOpAUHATBI Ha IIJIOCKOCTH. 1
HGHCHI/IG OTPE3Ka B IAHHOM OTHOIICHUH

32

[Ipsimast 1 BUIbI €€ ypaBHEHMIA. 1
VYpaBHeHHE IPAMOM, IPOXOIAIIECH Yepes
JTaHHYIO TOYKY ¥ UMEIOIIEH JaHHbIA
YII0BOM KO3 DHUITUESHT

33

VYpaBHeHHE IPAMOM, IPOXOIAIIECH Yepes 1
IIBE JaHHBIC TOUKU. OOmIee ypaBHEHHE
psIMOH, ypaBHEHHE IIPAMON B OTpE3KaXx.

Hmozosoe 3anamue. 3aujuma meopueckux npoexkmos. (1 uac)

34

Bcero | 34u |
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Cnucok numepamypbt 011 nOO20MOBKU U RPOGEOEHUS 3AHAMUIL O/1A YYUmeNns U YUeHUKA

1. IIporpaMMbl BHEYpOUYHOU AEATEIBHOCTH JUIsi OCHOBHOW mikosbl (MHpOopMmaTtnka. MaTemaruka.
[Tporpammbl BHEYPOUHOM NS TEIBHOCTH JJIsi OCHOBHOM miKoJbl: 7-9 xinaccesl / M.C.L[BeTKkoBa,
O.b.boromosioBa, H.H.Campuikuna. — M.: BUHOM. Jlaboparopus 3nanumii, 2015. — 200 c.) 2.
Pemenue cnoxHbIX 1 HECTaHAAPTHBIX 3aAa4 1o MatemaTuke. ['omy6es B.U.- M.: IJIEKCA, 2007
- 252c¢.: nn.
3. Kanenbs-benor A. S., KoBampmku A. K. Kak pemaror necranmaptabsie 3amaun / [Tox pen. B.
O.byraenko. |[4-e uzn., crepeotun.M.: MITHMO,2008.| 96 c.
Jlanmmo JI. 1., OcHOBHOM TOCYAapCTBEHHBIN 9K3aMeH. 9 kiacc. MaremaTuka. 3 MOTyJIsl.
4. Tematnueckue TectoBbie 3ananus/JI. 1. Jlanmo, M.A. TlonoB. —M31aTenbcTBO
«Ix3amenn, 2015. (Cepus «OI'D (T'MA-9). CynepTpeHUHT»)
5. Marematuka. 9-i1 kmacc.IlogroroBka k ['MA -2015: ydeOHO-MeToAauYeckoe MOCOOUS MO
penakiuein @.D. JIpicenko, C.}0.Kymadyxosa. U3garenbctBo «Jlernon -M»,2014r.
6. Temarnueckue TecThl 1 moAroToBku k OI'D. A.B. Ceménos, A.C.Tpemanun, 1.B. SAmenko.
l'ocynapcTBeHHast UTOTOBas aTTeCTallMs BHITYCKHUKOB 9 kitacca B HoBoi (opme. MATEMATHUKA.
YyeOHnKn MaTeMaTuku 5-9 kiace
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