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IMNOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma Kypca BHEYPOUYHOUW [EATEIBHOCTH «3a CTpaHHUIAMU YydeOHHUKa
MaTeMaTHUKW» Ha YPOBEHb OCHOBHOTO OOIIETo 00pa3oBaHus JIsl oOydaronmxces 5—9-x KJiaccoB
MyHHUIIUTIATBHOTO  aBTOHOMHOTO — 00I1e00pa3oBaTebHOr0  yupexkaenus HoBocubupckoro
paiiona HoBocubupckoii obnactu - munes Nel3 n. KpacHooOck pazpaboTrana B COOTBETCTBHH C
TpeOOBaHUSMU:

®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoit

denepanuny;

[puka3 Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O06 yrBepxaeHun

(henepanbHOTO TOCYIAPCTBEHHOT'O 00Pa30BaTEIILHOTO CTaHIapTa OCHOBHOT'O OOIIIETO

o0pa3oBaHUMY;

npukaza Munnpocsemenns ot 18.05.2023 Ne 370 «O6 yrBepxaeHuu GeaeparbHON

00pa30BaTENbHON MPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs;

npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsiaka

OpraHU3alui U OCYIIECTBIEHUS 00pa30BaTEIbHON J€ATEIBHOCTH 10 OCHOBHBIM

0011eo0pa3oBaTebHBIM IIPOrpaMMaM — 00pa3oBaTEIbHBIM IIPOrpaMMaM

HAYaJIbHOTO 00IIET0, OCHOBHOTO O0IIEro U CpeHero o0mero o0pa3oBaHus»;

CII 2.4.3648-20 «CaHuTapHO-3MTHIEMHOJOTHYECKHIE TPEOOBAHUS K OPTaHU3AIUAM

BOCTIUTaHMA U O0YYEHUS, OT/AbIXA M 03J0POBJICHUS I€TEH U MOJIOIECIKIY,

YTBEP KJICHHBIX MTOCTAHOBIICHUEM IJIaBHOTO caHUTapHOro Bpava ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'uruenn4eckre HOPMATUBBI U TPEOOBaHHS K 00ECTICUCHHIO

6e30omacHOCTH U (WK) 6€3BPETHOCTH AJI YeloBeKa (haKTOPOB Cpellbl OOUTAHUSY,

YTBEPKACHHBIX TIOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;
B nporpammy BHeCEeHbI U3MEHEHHS B COOTBETCTBHHM C MPUKa30M MuHMCTEepCcTBa
npocsetieHust PO ot 09.10.2024Ne704 «o BHECEHUM U3MEHEHUN B HEKOTOPbBIE IIPUKA3bI
MunuctepcTBa npocsetienus PO, kacaromuecs genepanbHbIX 00pa3oBaTeIbHbIX
MPOrpaMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEeIHETO O0IIero 00pa3oBaHUs»
B nporpammy BHeCeHBI H3MEHEHHUSI B COOTBETCTBHH C MPUKa30M MUHHCTEPCTBA
npocenieHus: PO ot 12.02.2025Ne93 «o BHecenuun uzmenenuit Bo ®I'OC COO»
B nporpamMmy BHECEHBI H3MEHEHHS B COOTBETCTBUH € IPUKa30M MUHHCTEPCTBA
npocsetenus Poccuiickoit @eneparun ot 8 okta6ps 2025 «729 «O BHeceHun
M3MEHEHUH B HEKOTOpbIE TpHKa3bl MuHMCTEpCTBa IpocBemeHus Poccuiickoi
®eneparyu, Kacaromuecs enepaabHbIX 00pa30BaTeIbHbIX IPOrPaMM HaYaJIbHOTO
oOmero o0pa3oBaHusi, OCHOBHOTO 00IIEro 00pa30BaHMs M CPEIHETO OOIIEro
00pa3oBaHUsI;
B nporpamMmMmy BHECEHBI H3MEHEHHSI B COOTBETCTBUH C IPUKA30M IIPHKA30M
MunuctepcTBa nmpocserienus Poccuiickoit @eneparun ot 10 Hos6ps 2025 Ne 808 «O
BHECEHUN U3MEHEHUH B HEKOTOPBIE IpHKa3bl MuHUCTEPCTBA NpocBeleHns Poceuiickon
deneparun, kacarommuecs perepaibHbIX 00pa30BaTeIbHbIX IPOrPaMM Ha4aJIbHOTO
oO1ero 00pa3oBaHmsi, OCHOBHOTO 00I11Ero 00pa30BaHMs U CPEIHETO OOIIEro
00pa3oBaHUsI;
KOHIIETIIIMM Pa3BUTUSI MaTEMATHUECKOI0 00pa30BaHUsl, YTBEPKICHHON
pacnopsokerreM [IpaBurensctBa ot 24.12.2013 Ne 2506-p;

y4eOHOro IjIaHa OCHOBHOI'O 0OIIEro 00pa3oBaHusl, yTBEPKAEHHOTO IPUKA30M

MAOY-nuueit Nel3 n.Kpacnoo6ck «O0 yTBepkKIeHUN OCHOBHOM 00pa3oBaTeabHOM

IIPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus»;

Pabouas mporpamma BHEYpPOUHOH AesITeNbHOCTH «MaTeMaTH4YeCKHi KpyKoK. 3a



CTpaHMIIaMU yueOHHKa MaTeMaTUKI» pa3paboTaHa s 3aHATHH ¢ oOydarommMucs 7—9-x
kiaccoB Ha ocHOoBe PI'OC OO0 ¢ yuéToM COBpEeMEHHBIX TPeOOBAaHUI K MAaTEMAaTUYECKOMY
00pa30oBaHUIO.

Pabouas mporpamma Kpy»kKa OpUEHTHPOBAHA Ha LIEJIEBbIE IPUOPUTETHI,
chopmynupoBaHHbIE B (pesiepaabHOi pabouel mporpaMMe BOCIIUTaHUs U B paboueit
MporpaMMe BOCIUTaHHUsI MyHMIIMITaJbHOTO aBTOHOMHOTI'O 00111e00pa30BaTeIbHOTO
yupexnaenuss HoBocubupckoro paitona HoBocubupckoii o6mactu - nuuest Nel3 m. KpacHooOck.

PaGouas nporpamMma Kypca BHEYPOUHOH JACATEIHHOCTH «3a CTPAHUIIAMH YIeOHUKA
MaTeMaTUKW» I 00ydaromuxcs 7-9-X KJIacCOB yYUTHIBAET OCHOBHBIE UJIEH U TIOJOKESHHUS
Konnenmuu pa3Butrs MaremMaTH4eckoro oopazoBanus B Poccuiickoit denepanmm.

JlaHHBI Kypc MpearnoaraeT pa3BUTHE Y 00YJarOIUXCsl HAYYHBIX MPEJICTAaBICHUH O
MPOUCXOKICHUH M CYIITHOCTH alireOpandecKuX adCTpaKIMid, CIoco0e OTpaKeHUS
MaTeMaTU4YeCKON HayKOH SIBIIEHUI 1 TPOLIECCOB B IMIPUPOJIE U O0OIIECTBE, POIIH
MaTeMaTH4YE€CKOI0 MOJIETIMPOBAHNS B HAYYHOM IIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHS U KQUECTB MBIIIJICHUS, HEOOXOJUMBIX s
aJlanTaliyiy B COBPEMEHHOM LU(PPOBOM OOIIECTBE, YTO SIBJIAETCS AKTyalbHbIM. 3yueHue Tem
Kypca «MaTeMaTH4ecKnil Kpy>KOK. 3a CTpaHUIIaMH YUeOHHKAa MaTeMaTUKN» 00eCTIeyuBaeT
pa3BUTHE YMEHUS HAaOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, OTpeOyeT
KPUTHUYHOCTH MBIIIJIEHUS], CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JACHCTBUS U
BBIBO/IbI, (DOPMYIIUPOBATh YTBEPIKACHHSL.

He mMeHee BaxHBIM (haKTOPOM peau3alyyl JaHHON MPOTrPaMMBI SIBISIETCS U CTPEMIICHUE
Pa3BUTh Yy YYalIUXCS YMEHHE CaMOCTOATENIbHO paboTaTh, 1yMaTh, pelliaTh TBOPUYECKHE 3aJauH,
a TaK)K€ COBEPILIEHCTBOBATh HABBIKM apTyMEHTALlUU COOCTBEHHOM MO3ULIMU 110 ONPEAEIEHHOMY
BOIIPOCY, UTO SBJISETCS peau3alyeil 1eaTelbHOCTHOTO MPUHIUIA 00yUeHHMS.

ConepxaTelbHON U CTPYKTYPHOU OCOOCHHOCTHIO Y4eOHOTro Kypca «MaTteMaTuiecKuit
KPYXKOK. 3a CTpaHMLIaMU y4eOHHKa MaTeMaTUKW» SBIISETCS €ro HHTErPUPOBAaHHbIN XapakTep.
B npouecce 3aHATHI paccMaTpUBaIOTCSl HECTaHAAPTHBIE METO/IbI PEIICHUS, HO BMECTE C TEM
PACLIMPSAIOTCS U YIIIYOJISIOTCS 3HAHUSA, MTOJIy4YSHHbIE ITPU U3YYE€HUH OCHOBHBIX Y4E€OHBIX
KypcoB «Anrebpay, «I'eomeTpus», «BeposTHOCTh M CTAaTUCTHKAY, Pa3BUBAIOTCS YMEHUS
MPUMEHSATH 3TH 3HaHUS HA MIPAKTHUKE B MPOLIECCE CAMOCTOSITEIbHON paboThI.

Bueypounast mo3HaBartenbHasi 1€ATE€IbHOCTD IIKOJIBHUKOB SIBJISIETCSI HEOThEMJIIEMOM
4acThI0 00Pa30BaTENLHOIO MpoOIiecca B IIKOJIE, TOCKOIbKY U3yUyeHHE MAaTeMAaTUKU 1aET
BO3MOYKHOCTh II03HABaTh, U3Y4aTh U MIPUMEHATh 3HAHUS B KOHKPETHON KMU3HEHHON CUTYaIUH.

[IporpamMma Kypca o3BOJIAET yJalllUMCs O3HAKOMUTBCSI CO MHOTMMH MHTEPECHBIMU
BOIIPOCAMU MaT€MATHUKH Ha JAHHOM 3Tare 00y4eHusl, BBIXOAALUIMMHU 32 PaMKH LIKOJIbHOM
IIPOrpaMMBbl, PaCIIMPUTH LIETIOCTHOE MPEACTABIEHUE O MUPE MATEMATUKHU U 3aKPENUTh UHTEPEC
JIeTEW K MO3HABATEILHOU NS TSIILHOCTH.

Heas kypca: GopMUpOBaHHE PA3HOCTOPOHHE PA3BUTOM JIMYHOCTH, paCIIUpPEHUE MU
COBEpLICHCTBOBAHNE 3HAHUI MO MaTeMaTHUKe, pa3BUTUE MAaTEMaTHUECKOro 00pa3a MBILUICHHUS,
BHUMAaHMA, MaMATH, TBOPYECKOIO BOOOpakeHUs, HaOIIONATEbHOCTH, IOCIIEA0BATEIbHOCTH
pacCyXIEHHUIN U UX 10Ka3aTEIbHOCTb.

3agaun Kypca «3a cTpaHMIIaMH Y4eOHHMKA MATEMAaTHKN»
®[IpOOYXJCHHE U pa3BUTHE YCTOMUMBOIO MHTEpeca OOYYaloLIMXCS K MaTeMaTUKe U ee
IPUIIOKEHUSIM;
® PACKPBITHE TBOPUYECKUX CIIOCOOHOCTEH peOeHKa;
® pa3BUTHE y O0yUAIOIIUXCS YMEHHUS CAMOCTOSITENIbHO U TBOPUYECKU paboTaTh C yueOHOU U
Hay4HO-TIOMYJIIPHOM JINTEPaTypOH;
® BOCIIMUTaHUE TBEPAOCTH B IIYTH JTOCTHKEHUS LENH (PELIEHUS TON WIX HHOU 3a/1aun);
epelICHHE CHENMaIbHO MOJO0OPAHHBIX YHPaXXHEHUWH M 3ajJay, HalpaBlIeHHBIX Ha
(dbopMupOBaHKE TPUEMOB MBICTUTENILHON €A TEIbHOCTH;
¢ hopMupoBaHre NOTPEOHOCTH K JIOTHIECKUM 0OOCHOBAHUSAM H PACCYKACHUSM;



e crieluaibHOE OOyuyeHHE MaTEeMAaTHUYECKOMY MOJEIMPOBAHUIO KaK METOAY pElIeHUs
IPaKTUYECKHX 3a/1a4;

epaboTa C OJapEHHBIMHM JE€THMHU B PaMKaxX IMOATOTOBKH K IPEIMETHBIM OJIMMIIMAAAM H
KOHKYpCaM.

Kypc BHEYpouHOIi nesiTenbHOCTH «MaTteMaTHUeCKuil Kpy»KOK. 3a CTpaHuIaMH yueOHUKa
MaTeMaTUKW» JACT Y4alUMCsl BO3MOKHOCTh HAKOIIUTh HEKOTOPBIH «0arak» HecTaHAapTHBIX
UJei U METOJI0B PELIEHUs], YTO IO3BOJIUT UM HE ITyraThCsl HE3HAKOMBIX 3a7a4, B TOM 4YHCIIE U
T€X, KOTOpPBIE HE BXOIAT B 0a30BYIO IIKOJIBHYIO IPOTPAMMY.

B ocHOBe opranmu3zanuu Kypca BHEYPOUHOU €ATEIbHOCTH 3aJI0KEHBI:

-COOTBETCTBUE BO3PACTHBIM OCOOCHHOCTSIM 00YYaIOIINXCS;

-[IPEEMCTBEHHOCTb C TEXHOJIOTHAMHU YIeOHOU AEATEIBHOCTH;

-0II0pa Ha TPAAULMHU U MOJOKUTEIBHBIN ONBIT OPraHU3AIMN BHEYPOUHOU JEATEIBHOCTH;

-0II0pa Ha LIEHHOCTH BOCIIUTATEIbHON CUCTEMBI IIKOJIBI;

-CBOOOIHBIN BHIOOP HA OCHOBE JIMUYHBIX HHTEPECOB U CKIIOHHOCTEH peOeHKa.
3aHATHUS KPYKKa HACBIILIEHbBI MATEMAaTUYECKUMH UTPAMU U COPEBHOBAHUSIMU, KOTOPHIE
IpecIeayroT Psl BOCIUTATEIbHBIX U YUeOHBIX 1eneil. [locpeicTBOM dero pa3BuBarOTCS
110003HATENBbHOCTD, UHTYHUIMS, COOOPa3UTEIbHOCTD, HA0JII01aTEeNbHOCTh, HACTOMUNBOCTD B
JOCTUKEHUH LIETH.

B pamxkax 3aHATHI KpykKa O0JIbIIIOE BHUMAHUE YAENAETC 00YUYEHUIO IIKOJIbHUKOB
CaMOKOHTPOJIIO0 U CaMOOLIEHKE, ITUPOKO MPEACTaBICHbl TBOPUECKUE BUJIbI ACSTEIBHOCTH, B
TOM YHCJIE U IPOEKTHAs AESATEIBHOCTD.

@®opMbI OPraHM3alMHi BHEYPOUHOM 1€ TeJIbHOCTH:
® TBOPYECKHE ITPOEKTHI,
® WIpHI,
® TIPaKTHYECKUE PAOOTHI,
® MaTEMaTUYECKHE COPEBHOBAHUS,
® MUHU-KCCIIEIOBAHUE
® MHHU-KOH(pEPEHIIUS;
e pabora B mapax,
® KOMOWHUpPOBaHHOE 3aHSTHE,
e pabora B rpymnmnax,

® OJJuMIIMAbI.

Ha wm3yueHume kypca BHEYPOUHOH JEATETBHOCTH «3a CTpaHWUIAMHU YYCOHHMKAa MaTeMaTHKH»
orBoautcs 102 yaca: B 7 kiacce — 34 yaca (1 yac B Hegeno), B 8 kiacce — 34 yaca (1 gac B
Heneno), B 9 kimacce — 34 yaca (1 9ac B Hezeno).
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI KYPCA
BHEYPOUYHOMH JEATEJbHOCTH «MATEMATHUYECKHM KPYKOK. 3A
CTPAHUIIAMU YYEBHUKA MATEMATUKHN»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI
JInuyHoOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbI Kypca

«MaTtemaTH4ecKHii Kpy>KOK. 3a CTpaHHULIaMU y4eOHHMKA MaTEeMaTUKI XapaKTepU3YIOTCSI:

1)  narpuoTHueckoe BocnuTaHHE:

MPOSIBJICHUEM WHTEpECa K MPOILIOMY U HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLLIEHUEM K JIOCTHKEHUSAM POCCUUCKUXMATEMATUKOB U POCCUNCKOM
MaTeMaTUYECKOM IIKOJIbI, K UCIIOIB30BAHUIO ATUX JOCTHKEHUN B APYTUX HAYKAX U
NpUKJIAIHBIX chepax;



2)  rpasaaHCKoe H IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBINOIHEHUIO 00A3aHHOCTEH IpaskIaHIHA U PealM3alluy ero mpas,
MPEICTABICHUEM O MATEMaTHICCKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IHUYHBIX CTPYKTYD,
ABJICHHI, NpOLELyp IPa’kIaHCKOro 00MIeCTBa (HAIPUMED, BBIOOPEI, OIIPOCKI),
TOTOBHOCTBIO K 0OCYKIEHHIO 3 THYECKHX MPOOIIEM, CBA3aHHBIX C MPAKTHYECKUM
TIPUMEHEHHEM JOCTHKEHUH HAyKH, OCO3HAHHEM Ba’KHOCTH MOPAJIbHO-ITHUECKUX
IMPUHIHUIIOB B ACATCIBbHOCTHU yqéHOFO;

3)  TpymoBoe BocnuTanue:

YCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTUC B PCIICHUU IMPAKTUYCCKHUX 3adaqd MaTeEMATHUYECKOM
HANPaBJIEHHOCTH, OCO3HAHMEM Ba’KHOCTH MAaTEMATHUYECKOr0 0Opa3oBaHUs HA IPOTSKEHUH
BCEM )KU3HU YIS YCIENTHOMN MPpoQeCcCHOHATBHONIEATENFHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHH, 0CO3HAHHBIM BHIOOPOM U IIOCTPOEHHEM HHIUBHIYalbHON TPaeKTOPUH
06pa30BaHI/I$[ 1 )KU3HCHHBIX IIJIAHOB quéTOM JIMYHBIX HHTCPECCOB U O6HICCTBCHHI)IX
noTpeOHOCTEH;

4)  scTeTHyeckoe BOCHHTAHME:

CHOCOGHOCTBIO K SMOILMOHAILHOMY U 3CTETHYECKOMY BOCIIPHMATHIO MATEMATHIECKUX

00BEKTOB, 3a/1a4, PeLICHUH, pacCyXIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHUA:

OpHEHTAIMEH B AESITEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX IPEJCTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeIIOBEKa, MPUPOJIbI U OOIIECTBA, TOHUMAHHEM
MaTeMaTHYECKOM HayKH Kak c(hephl 4eT0BEYECKON IEATEIbHOCTH, STAOB €€ pa3BUTHA U
3HAYUMMOCTH IS pa3BUTHS LUBWIM3ALIMH, OBIAJECHUEM SI3bIKOM MAaTEMaTUKHU U
MaTE€MaTHYECKOU KyJIbTYpOH KaK CpPEICTBOM ITO3HAHUS MUPA, OBJIAJEHUEM ITPOCTEUILINMHU
HaBBIKAMH UCCJIEN0BATEIIbCKOUIEATEILHOCTH;

6) ¢pusnueckoe BocnuTaHue, HOPMUPOBAHHE KYJIbTYPbI 30POBbsI M YMOLHOHAILHOIO
0J1aronoyyus:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs, BEIACHUS
3I0pOBOT0 00paza *KU3HHU (3710pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHH U
OTJIbIXa, peryisipHas Gu3nueckas akTUBHOCTh), C(OOPMHUPOBAHHOCTBIO HaBbIKa pediiekcu,
NpPU3HAHUEM CBOETO IPaBa Ha OMIMOKY M TaKOI'o ke MpaBa JIPYroro 4esioBeKa;

7) 5Kos10TMYecKoe BOCIUTAHNE:

OpI/ICHTaHI/Iel\/’I Ha MPUMCHCHHUEC MAaTCMAaTHUICCKUX 3HaHUHU JJI pCUICHU 3a1a4 B oOJactu
COXPaHHOCTH OKPY)KAIOIICH CPelibl, TNIAHKPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOKHBIX
MOCJIEJICTBUI ISl OKPY’KAIOIIEH Cpe/bl, 0CO3HAHUEM ITI00ATFHOTO XapaKTepa
IKOJIOTUYECKUX MPOOJIEM H MyTEH UX PEIICHUS;

8) ajanrtangus K UiSMCHAKIMUMCHA YCJIOBUAM colnuaJdbLHOIi " l'[pHpO}IHOﬁ Ccpeabl:

TOTOBHOCTBIO K IEUCTBUSAM B YCJIOBHUSAX HEOIPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO eI TEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS Y
JIPYTHX JIFOJICH, IPUOOpETaTh B COBMECTHOU JCSATEIIEHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMIIETEHIIMH U3 OMbITA APYTUX;

HEOOXOUMOCTHIO B JOPMUPOBAHUH HOBBIX 3HAHUMN, B TOM YHCIIE (POPMYTUPOBATH HJICH,
MOHSATHS, TUTIOTE3bI 00 0O0BEKTAX U SBJICHUSIX, B TOM YHCJIC paHEE HEU3BECTHBIX,
OCO3HABaTh NE(UIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH, TUIIAHUPOBATH CBOE
pa3BHUTHE;

CIIOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIMINN KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS U ICHCTBHSI,
dbopMynUpOBaThH U OLIEHUBATH PUCKH U TIOCIIEACTBHS, (OPMHUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTenbHbIE YHHBepcajbHble Y4ueOHble deHCTBHS
basoBble JJoruueckue aelcTBUA:
® BbISBJISTH U xapaKTemeBaTb CYHIGCTBGHHI)IG HpI/I3HaKI/I MATEMATUYCCKUX O6’I)GKTOB,
TIOHSTH, OTHOLIIEHUI MEXAY MOHATUSAMH, (POPMYITHUPOBATH ONPEACICHHS TOHITHIA,
yCTaHaBHI/IBaTB CYIIIGCTBGHHHﬁ HpI/ISHaK KHaCCI/Iq)I/IKaIII/II/I, OCHOBaHUA JJIA
0000111eHUSs U CpaBHEHUS, KPUTEPUH MPOBOIMMOTO aHAN3a;
¢ BOCHPUHHUMATH, (POPMYITHPOBATH U MTPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEILHBIC U
OTpHIIaTENbHbIC, EAMHUYHBIC, YACTHBIE U O0IINE, YCIOBHEIC,

e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3H U NPOMUBOpedUs. 8
Gakmax, OaHHbIX, HAOMOOEHUAX U YMBEPHCOeHUAX, TPEIJIaraTh KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHI;

e JIeNaTh BHIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U WHAYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIOUCHUI IO aHAJIOTHH;

e pa30upaTh JI0Ka3aTEeNbCTBA MAaTEMAaTHYECKUX YTBEpXKACHUH (mpsiMble U  OT
MPOTHBHOTO),  TPOBOAWTH  CAMOCTOSITENIFHO  HECJIOXHBIE  OKAa3aTeIbCTBa
MaTeMaTU4YeCKUX (PaKTOB, BBICTPAaWBATh APryMEHTAIMIO, NMPHUBOIAUTH MPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCyKICHUS;

e BBIOMpaTh CrOCOO pemieHus y4eOHOW 3ajayd (CpaBHHBATh HECKOJIBKO BAapHAHTOB
pemieHnsi, BBIOMpaTh HamOoyiee MOAXOMAMMN €  Y4ETOM  CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble HcciIe10BaTeIbLCKUE NEHCTBUA !

e JCMOJb30BaTh BOMPOCHl KAaK  HMCCIENOBATENIbCKHM  HMHCTPYMEHT  IO3HaHMUS,
(bopmynHupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEUHE, npobiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh MCKOMOE M JaHHOe, (opMHpOBaTh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIIMIO, MHEHHE;

e TPOBOJIUTH MO CAMOCTOSITENILHO COCTaBJICHHOMY IJIaHY HECJIOXHBIA SKCIIEPUMEHT,
HEOONBIIOE HCCIIEOBAaHUE [0 YCTAHOBJICGHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOOH;

e caMoCTOSTENbHO (opMynmHpoBaTh OOOOIIEHHS ¥ BBIBOJIBI MO pPe3yiIbTaTaMm
MPOBEEHHOTO  HAONIOACHUSA,  HUCCIEIOBAHMS,  OICHMBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IICHHUI;

e TPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe  BBIIBUraTh
MIPETIOTI0KEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmaumeii:

® BBISBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(MOPMAINH, TAaHHBIX, HEOOXOUMBIX
JUTSL pEIICHUS 3a]1a4H;

e BBIOMpATh, AHATU3UPOBATH, CHCTEMATU3UPOBATh M WHTEPIIPETUPOBATh HHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (DOPM IpeICTaBICHUS;

e BbpIOMpaTh (GoOpMy IMpeacTaBiIeHUs HHGOpPMAlMKM M WIUIIOCTPUPOBATH pEIlIaeMble
3a/la4y cCXeMaMu, TuarpaMMaMu, MHOU rpauKoil U uX KOMOWHAIUSMU;

e OIEHHMBATh HAAEKHOCTh MHOOPMAIMH IO KPHUTEPHUSM, NPEIIOKEHHBIM YUUTEIEM
Wi chopMyITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHbBIE YyHUBEpcadbHbIe YueOHbIe IeiiCTBHUS:

BOCIPUHUMATH U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U LIENSIMU OOILIEHUS,

SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCBMEHHBIX TEKCTaXx,

JIaBaTh MOSCHEHUS MO X0y PEIIEeHUs 3a]]a4ul, KOMMEHTUPOBATh MOJIYYCHHBIN pe3ynbTar;

e B XoJe OOCYXKICHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
po0OJIeMBbl, pelaeMoii 3a/1a4u, BbICKa3bIBaTh UI€H, HAlIEJICHHbIC HA MTOUCK PElIeHus,
COIMOCTABJISITh CBOM CYXJIEHHUA C CYXKICHUSMHU JPYrMX Y4YaCTHUKOB JMajora,



OOHapyXuBaTh pa3M4Me€ ¢ CXOJACTBO TO3UIUH, B KOpPpPEeKTHOW dopme
(hopmynupOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS;

e TPEICTABIATH PE3YNbTAThl pEIICHHUS 3a7add, OKCIEPUMEHTa, HCCIeIOBaAHHUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMaT BBHICTYIUIEHHS C Y4YETOM 3ajaay
MIpEe3eHTAIlNN U OCOOCHHOCTEH ayAUTOPHH;

e TIOHUMAaTh U HMCTOJB30BATh MPEUMYIECTBA KOMAHIHOW M WHIUBUIYaTbHON PabOTHI
MIPH PEIICHUN YYEOHBIX MaTEMAaTUUYECKUX 33]1aY;

e IPUHMMATh LEJIb COBMECTHOW JEATEJbHOCTH, IUIAHUPOBATh OPraHU3alMIo
COBMECTHOH pabOTHI, pachpeneisTh BHUABI PabOT, JOroBapuUBATHCSA, OOCYKIATh
MIPOIIECC U pe3yibTaT paboThl, 0000IIaTh MHEHHUS HECKOJBKHX JTFOJIEH;

e Yy4acTBOBAaTh B TPYINMOBBIX ¢opMax paboTel (0OCYyXIeHus, OOMEH MHEHHUSIMH,
MO3TOBBIE HITYPMBI M JPYTHUE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIE€HAMU KOMaH/bI, OIIEHUBATh KAYECTBO CBOETO BKJIA/ia B
o0t  MPOAYKT MO  KpUTepusM,  CPOPMYIUPOBAHHBIM  YYaCTHHKAMH
B3aUMOJICCTBHS.

PerynsiTuBHbIe yHHBepcaJbHbIe y4eOHbIe NelicTBHS

Camoopranu3anus:

e CaMOCTOSITEJIbHO COCTABIAThH IJIAH, AJTOPUTM pEIIeHUs 3afaud (WIM €ro 4acTb),
BBIOMpATh CMOCOO pemieHus ¢ y4€TOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C y4ETOM
HOBOW MH(pOpMaLUu.

CaMOKOHTPO/Ib, JMOLHOHAIbHBIH HHTEJIEKT:

e BJAJIETh CIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJISI IPOLIECCa U pe3yIbTaTa peIIeHUs
MaTeMaTH4eCKOH 3a/1auu;

e TPEABHUIECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTb IIPH PEIICHUH 3a7a4H, BHOCHTD
KOPPEKTHBBI B I€ATEIBHOCTh HA OCHOBE HOBBIX 00CTOSATENBCTB, HAWECHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OICHMBATh COOTBETCTBHE pe3yJbTaTa JAEATEIbHOCTH IIOCTABICHHOM LENH H
YCIIOBUSIM, OOBSACHATH NMPUUMHBI JTOCTIKCHHUS WIH HETOCTIKCHHS IENH, HAXOIHUTh
oLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI
K xonIty 00yuenus B 7 kj1acce 00ydaromuiics MOTYYUT CICAYIONINE TPEAMETHBIC PE3YIIbTAThI:

BEImonHATE, codeTasi yCTHBIE U TUCbMEHHBIE TIPUEMBI, apru(MeTHIeCKHEe TSHCTBHS C
palMoHaTbHBIMU YUCIIAMH, PEIIaTh 33J1a4i C UCIOJIb30BAHUEM CBONCTB YETHOCTH.

HaxonuTh 3HaueHWs YMCIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpA3HBIE CIIOCOOBI M MPHEMBI
BBIUUCIICHUS] 3HAYEHUH APOOHBIX BBIPAKEHHM, COJIEP)KAIIMX OOBIKHOBEHHbBIE M JECATUYHBIC
apo6u. IIpuMeHsaTh npaBuiIa YCTHOTO cyYeTa C JBY3HAYHBIMH U TPEX3HAYHBIMU YHCIIAMH.
[lepexoauTthk OT 0AHOM GOPMBI 3aITUCH YHCET K APYroi (mIpeoOpa3oBhIBAThH AECATUUHYIO IPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTUYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO NECATHYHYIO
IpoOb, HAYYUTHCA HAXOIUTH YaCTh U MPOLEHTH! OT YHCJAa MPU PEIIeHUH 00Jee CIOKHBIX 3aja4
Ha MPOLICHTHI).

BBINONHATE NPUKUAKY M OLEHKY pe3yiabTaTa BBIYMCICHUH, OIICHKY 3HAUEHUH YHMCIOBBIX
BBIpaKCHUH. BBIMOTHATE 1EHCTBUS CO CTETIEHAMH C HaTYPaJIbHBIMH [TOKA3aTEIIIMHU.

[lpuMeHATh TpPHU3HAKH ~JEIUMOCTH, TPHUMEHSATh OCHOBHYIO TeopeMy apu(METHKH U
MICTIONIb30BaTh CBOWCTBA ACITMMOCTH, PAa3JIOKEHNE HA MHOXKHUTEIIN HaTYPaIbHBIX YHCEL.



[IpumenaTs npuHLUn Jupuxiie Ipyu peleHny MPOCTEUINX 3a1a4 U 3a]1a4 C «T€OMETPUYECKON»
HaIlpaBJIEHHOCTBIO.

Haxonuts paznuunble (BO3MOKHBIE) CIIOCOOBI peIIeHUi OHOM 1 TOH K€ 3aa4H, BECTH
Pa3yMHYIO 3alMCh PEIICHUS 3a/1a4 Ha IEPEIUBAHUSA U B3BECIINBAHU.

Pemlate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJlayd, CBA3aHHBIE C OTHOLICHHEM  BEJIUYMH,
MPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YNIBTATH PEIICHUS 3a4a4
C y4éTOM OTrpaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.
Hcnonb3oBaTh anredpandyeckyr0 TEPMUHOJOTMIO M CHMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOCHMS Y4eOHOro Marepuajia. Pemarb TeKCTOBBIE 3aladd apUPMETHYECKHM CIIOCOOOM.
Pemrate mornyeckue 3amaun.

[IpumeHaTh npeoOpa3oBaHUS MHOTOWIEHOB JJIsl PEIICHHS pa3iIM4YHBbIX 3a/1ad W3 MaTEMaTUKH,
CMEXHBIX ITPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH € HATypalbHBIMU IIOKa3aTeNIMU JJIsl MpeoOpa3oBaHUs
BBIPAYKECHHUIA.

[MonOupats mpuMepbl Map LEJIBIX YHCEN, SBISIOIUXCS PELICHHEM JIMHEWHOTO ypaBHEHHS C
JBYMs IEPEMEHHBIMHU.

CocTaBniTh U peniath JUHEHHOE YpaBHEHHWE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCJIOBHIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIH PE3yJIbTaT.
Pacnio3HaBaTh OCHOBHBIE T€OMETPUYECKUE KOHCTPYKLIAH.

K koHIty 00y4enust B 8 kjiacce 00Oydaromuiics MOTYYHT CICAYIONINE TPEAMETHBIC PE3YIIbTATHI:

Hcnonb3oBaTh HavallbHbIE TMPEJCTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN s
BBIYHCIICHUM.

[TpumeHsTh TIOHATHE apU(PMETUICCKOTO KBAJPATHOTO KOPHS, BBIMOJHATH TMpeoOpa3oBaHUs
BBIPAKEHUM, COAEPIKALUX KBAJIpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30BaTh 3aniic OOIBIINX M MaJIbIX YHCEN ¢ TOMOIIBIO cTeneHei yrcna 10.

[IpuMeHsTh MOHSATHE CTENEHH C IEJIBIM MTOKa3aTeIeM, BBIOIHATH MPeoOpa3oBaHUs BHIPAKEHUH,
COJIEprKaIUX CTENEHU C LEIbIM ITOKa3aTeleM.

BBIMOTHATE TOXIECTBEHHBIE MPeoOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHHM HAa OCHOBE MPAaBHII
NEeWCTBUM HaJl MHOTOYWICHAMH M aJIr€OpandeCKUMH IPOOSIMHU.

[TpumensaTs mpeoOpazoBaHUsl BBIPAKEHUHN AN PEHICHUS Pa3TUYHBIX 33/7a4 U3 MaTeMaTHKH,
CMEXXHBIX TIPEAMETOB, U3 PEATIbHON TTPAKTUKHU.

Pewate panuoHnanbHble YpaBHEHHUsI, CBOJSIIMECS K HUM, CUCTEMBI JIByX YpaBHEHHUH C JBYyMS
TIEpPEMEHHBIMU.

[IpoBoauTh npocTeiiiine uccieJ0BaHus YPaBHEHUN U CUCTEM YPaBHEHUM.

[Tonp3oBatbess Teopemoit [ludaropa nns pemieHHs TEOMETPUUECKHX W TPAKTUIECKUX
3aaa4. CTpoUTh MaTEMAaTUYECKYI0 MOJENb B MPAKTUUYECKUX 3a7adyax, CaMOCTOSATENbHO JeNaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JJTUHEI.

Bobruncnsate  (pa3nuyHBIMEH - ClIOCOOaMM)  IUIOHIAAb  TPEYrOJbHHKA W IUIOMIAJU
MHOTOYTOJBHBIX  (Quryp (MOnb3ysach, TA€ HEOOXOAUMO, KalbKyasiTopoM). [IpumeHsTh
MOJIy4YeHHBIE YMEHHUS B MPAKTUUECKUX 3a]a4ax.

Binanets noHsAITHEM KacaTeIbHOM K OKPY)KHOCTH, IIOJIb30BAThCS TEOPEMOM O
MEePHEHIUKYIISIPHOCTU KacaTeJIbHOM U pajinyca, IPOBEIEHHOTO K TOUKE KacaHusl.

Brnagerp NOHATHSAMM BIMCAaHHOTO M IIEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yIiaxX MEXAy XOoplaaMu (CEKYIIMMHU) U yIriie MEeXIy KacaTeIbHOW U XOpAOH
IIPU PELICHUH F€OMETPUYECKHUX 3a/1a4.

Biagers mOHATHEM ONMCAHHOM OKOJIO TPEYrOJBHHUKA OKPYKHOCTH, YMEThb HAXOAUThb €€
uentp. Ilonap3oBaThes pakTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, 4YTO CEpPEAMHHBIC MEPIEHIUKYISIPhl K CTOPOHAM TPEYroJIbHUKA
MIEPECEKAOTCS B OAHOM TOUYKE.

Brnaners moHsiTHEM ONMCAHHOTO YETHIPEXYTOJILHUKA, MMPUMEHATh CBOMCTBA OMHCAHHOTO



YEeTBIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

K koHiy o0yuenus B 9 kjacce 00yyaromuncs MOTY4UT CISAYIOIINE TPEAMETHBIC Pe3yabTaThl:
CpaBHUBATh M yNOPSAJOYNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BeimonuaTe apudmeTrnyeckue JAEHCTBHS C pPALMOHAJIBHBIMM YHCJIAMH, COYETas YCTHbIE U
MIACbMEHHBIE ITPUEMBI, BBITTOIHATH BEIYMCICHUS C UPPALMOHAIBHBIMH YHCIAMU.

Haxonuth 3HayeHUs CTENEHEW € LEIbIMM II0KAa3aTelsIMA M KOPHEW, BBIYMCIATH 3HAYCHHUS
YHCIIOBBIX BBIPAKEHUN. PemiaTh TekcTOBbIE 3a1a41 apU(PMETHUECKUM CIIOCOOOM.

IIpoBOAMTE MPOCTEMNILINE UCCIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUN

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pEIlIEHHNE HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIbIO CUMBOJIOB.

PemaTs cuCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIIUE KBaJpaTHOE
HEpaBEHCTBO, U300pakaTh PELIEHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOH, 3aIMCBIBATh
pElIeHNEe ¢ TOMOIIBIO CUMBOJIOB.

Hcrnonb3oBaTh HEPABEHCTBA IIPU PELICHUU PA3IUYHBIX 3a/1a4.

Pematp 3amaum, CBA3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEIBHOCTAMM, B TOM YHUCIE 3aJa4d U3
pEaJIbHOM JKU3HU.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB Il HAXOXKIEHUS Pa3JIMYHBIX JJIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEYroJbHUKOB»), NIPUMEHATh UX IMPU PEUIEHUH I'€OMETPUUYECKUX
3az1ad.

[lpumeHsTh cBoOWCTBa MOAOOMS B TPAKTUYECKUX 3a7adax. YMETh NPUBOAUTH IPHUMEPHI
HOJJOOHBIX (PUTYp B OKpPY’KaIOIIEM MUpE.

Ilonb30oBaTbes TEOpemMamMu O MNPOU3BEACHUM OTPE3KOB XOpZA, O IPOU3BEICHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTelIbHOM.

Brmagers NOHATHUSMM TNPAaBWIBHOIO MHOIOYTIOJBHUKA, [JJIMHBI OKPY>KHOCTH, JUIMHBI JyT'd
OKPY’KHOCTH W paJuaHHOW MEpbl yIja, YMETb BBIYMCIATH ILIOLIAAbL Kpyra M €ro 4YacTeu.
[IpuMeHATh ONy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

[IpuMeHATh MONMYy4YEHHBIE 3HAHMS HA NMPAKTHKE — CTPOMTh MAaTEMaTHYECKHE MOJEIN U 3ajad
peanbHON U3HU U HPOBOJUTH COOTBETCTBYIOLIUE BBIYMCICHUS C MPUMEHEHUEM IMOA00US U
TPUTOHOMETPUYECKUX (PYHKLUH (IOTB3YsICh, I/Ie HEOOXOIUMO, KaJIbKYIATOPOM).

Conep:kanue Kypca

7 KJIACC

Pa3BuTHe BHIYMCIUTEIBHON KYJbTYPbI

JeanmocTb U mpocThie ynca. JleneHrue ¢ ocTaTKOM. 3a/layu Ha IPUMEHEHUE TIPU3HAKOB
nenuMocTH. O6mue aenutenu u odure kpatHele. Anroput™ EBkinaa. Teopema o mpoctom
nenurtesne. OCHOBHAs Teopema apupMETHKH.

YpaBHeHHs B HeJIbIX YHCJIAX M MeTOAbI UX peleHus. Perenue TMHeHbIX ypaBHEHUH €
JBYMsI IEPEMEHHBIMU B LIEJIBIX YHCIIAX.

3aiaun Ha MPONMOPILMHU U CJI0KHbIE NMPONEHThI. [[pakTHyeckoe mpuMeHeHre MTPOTIOPITNH B
3a/1auax Ha pacTBOPHI, CIUIABbI. 3aJayu Ha MPOLEHThl. bBaHKOBCKUE MpoLeHThI. 3agauu Ha
CJIOKHBIE U MPOCTHIE MPOLEHTHI.

Jornueckue 3aga4uu. PerieHue Tornyecknx 3ajad cocTaBieHueM tadaurl. Perrenue
JIOTHUYECKHX 3a/1a4 C IOMOIIBIO CXEM. 3a/1a4i ¢ KOHEYHbIMM MHOKECTBaMHU. Jlornueckue 3anauu,
pelaeMble ¢ IOMOILIBIO KpyroB Jiniepa. Jlornueckue 3a1auu npo JHKELOB U phIllapei.

3aaum Ha nepejIMBaHUe M B3BelIMBaHHUe. 337a4M Ha [IepeIMBaHue. 3a/1a4d Ha B3BEIIMBAHUE
MOHET. 3a/1auu Ha B3BEUIMBAHUE TUPb. 3a7a4M HA B3BCIIMBAHUE PA3JIMUHBIX IPEIMETOB.
3anaum no apuPpmernre. Haxoxxnenue 3Ha4UeHUN BBIPAKEHHUI C TTOMOIIBIO CBOMCTB CTEIIEHEH,
(hopMyIT COKpAIIEHHOTO YMHOXEHUS. YTIPOIIIEHUE BRIPAKECHUI: IPUMEHEHUE CBOMCTB CTEIICHEH,
OCY. 3aHuMaTebHbIC CTAPUHHBIEC 33/1a4H.

Penienue TeKCTOBBIX (CIOKETHBIX) 32/1a4. 3a/1a4M HA COCTABJICHHE YpaBHEHUH. 3a/1auu Ha



yacTu. Penenne 3aiau Ha NpoNnopUUOHAIBHOE JI€JIEHUE, OTHOLIEHHUE JBYX YHCEN. 3a1auu Ha
COBMECTHYIO pa0oTy. CMelIaHHbIe 3a7a4u.

Ipunnun Jlupuxiie ¥ ero npuMeHeHue Npyu pemieHuu 3aaay. [lonsarue o npunuune Jupuxie.
Pemenue npocrenmux 3aaa4 Ha npuMeHenne npuHuuna Jupuxne. [punuun Jupuxie B
3a/1a4ax ¢ «r€OMEeTpPUUYECKOI» HAaIPaBIEHHOCTHIO.

8 KVIACC

Teopus yuceJ. Jloruka BeickazpiBanuil. Jluarpammel Ditsiepa-Benna. [IpocTeie u cioxHbIE
BbICKa3bIBaHUsA. DOpMBI BbICKa3bIBaHUM U ONEpalliy HaJl HUMU. 3a7a4y Ha KOMOWHAIUYU U
pacnonoxenue. [IJpumenenne Teoprun JeIMMOCTH K PELIEHUI0 HECTAHIAPTHBIX 3a/1a4. 3aa4u Ha
JEITMMOCTb, CBSI3aHHBIE C Pa3JI0KEHUEM BBIPAKEHUHM HA MHOKUTEIIN.

Crenennb yucaa. [locnennue nuudpsl HaTypanpHOro yncia. CTeneHsp ¢ HefbIM M0Ka3aTeIeM.
[IpuMeHeHHne CBOWCTB CTENEHH I TPeoOpa30BaHUs BBIPAKEHUI.

YpaBHeHus B ueablix unciaax. [IpencraBinenue 1enoro yncia B pa3Hoit popme. YpaBHeHHE
NIEPBON CTENEHU C JByMs HEU3BECTHBIMU B IIEJIBIX YHUCIIaX. Y PaBHEHHUE BTOPOM CTENEHU C IBYMsI
HEWU3BECTHBIMU B LIEJIBbIX YHCIIax. PenieHne ypaBHEHH B LIEJIbIX YUCIaX.

I'padwbl, uX BBl M NPUMEHEeHHE NIPU PellleHNH HeCTaHIaAPTHBIX 3a1a4. Bunsl rpados.
[TycToii, opueHTHPOBAaHHBIN, HEOPUEHTUPOBaHHKIHN rpad. ['amunbTOHOB, DitnepoB rpad. ['padsr
B pemeHuu 3ajad. [Ipunnun qupuxie.

I'eomeTpust MHOrOoyroabHuKoB. [nomanu. Mcropus pazsutus reomerpun. Beruucinenue
TIUTOIA/ICH B IPEBHOCTH, B ApeBHei [ permu. ['eomeTpust Ha kieTuaToit Oymare. Paznenenue
reoMeTpuueckux ¢uryp Ha yactu. opmybl Al BEIUUCICHUS 00bEMOB MHOTOTPAHHUKOB.
I'epon Anexcanapuiickuii 1 ero ¢popmyna. [Tudarop u ero nmocienoBatenu. Paznmansie
cnocoObl JoKazaTenbcTBa Teopemsl [Tudaropa.

[Tudaroposs! Tpoiiku. 'eomerpus B apeBHeit Uanuu. ['eomeTpudeckne roioBOIOMKH.
I'eomeTpust OKpYKHOCTH. ApXUMeE] O JJIMHE OKPYXHOCTH M 1tomaau kpyra. O yucne I1u.
OKpy>KHOCTH, BHUCAHHBIE YIJIbl, BHEBIHCAHHbBIE YIJIbI B HECTAHJAPTHBIX 3a]a4ax.

Pemenne koMmOnHATOPHBIX 3a4a4. O0IME MpaBuiIa KOMOUHATOPUKU. Teopust MHOXKECTB.
YpaBHeHusi. YpaBHEHHUS C ITapamMeTpaMu — OOIIHe TIOJXO/AbI K pemeHuio. Paznoxenne Ha
MHOuTeNU. Jlenenue MHOrowieHa Ha MHOrowieH. Teopema be3y o nenurensx cBoOOIHOTO
YJIeHa, JeJICHUE «yrojakom». Moayinp uncina. [Ipumenenne pa3BeTBIEHHOTO ONpeAEICHUS
MOAYJS. YpaBHEHUS C MOAYJIEM.

9 KJIACC

HartypajbHble H mesble 4Mc/Ia B HECTAHIAPTHBIX 3aa4axX. 3a/1a4u, B KOTOPbIX HaXOIUTCS
Haubosbiee win Haumensbinee 3nadenus. HOJl u HOK B HectanmapTHbIxX 3amavax. Teopus
JETMMOCTH LIEJIBIX YKce. 3a/1auy MOBBIIIEHHOM CI0KHOCTH U3 00JIaCTH LENBIX yncen. MeTo bl
Y CIIOCOOBI pelleHUs] HeCTAaHAAPTHBIX 3a71ad Ha YuCIa.

Cnoco0bl penieHUus1 ypaBHeHHI U CHCTeM ypaBHeHUi. PaBHOCUIIBHOCTD ypaBHEHUH U UX
cucteM. CrieICTBUE U3 YPABHEHUS U CUCTEMbI ypaBHEHH. MHOTrOUIEeHBI, JeJI€HUE MHOTOUJIeHa
Ha MHOrowieH. CUMMETpHUYECKHE MHOTOWIEHBI OT IBYX EPEMEHHBIX. METO CUMMETPHUUECKHUX
MHOTOYIEHOB MPH pelieHn: ypaBHeHUH. OIHOPOAHBIE alreOpanvecKe ypaBHEHUS.
YpaBHEHUs CTENEHH BBICIIMX CTENIEHEW. Y paBHEHUA ¢ mapamerpaMu. [Ipumepsl perenus
HEJIMHEWHBIX CUCTEM YPaBHEHHN Pa3IMUHBIMH CIIOCOOAMHU.

MeToasb! pelieHUs1 YMCJIOBbIX HEPABEHCTB. PABHOCWIIBHOCTh HEPABEHCTB U UX CUCTEM. MeTox
WHTEPBAJIOB — YHUBEPCAJIbHBIM METO/] pEIICHHs] HEPAaBEHCTB. METOIbI pellIeHUs CUCTEM
HepaBeHCTB. MeTo/ MpOMEKYTKOB JIJIsI HEpaBeHCTBa ¢ MoyJieM. HepaBeHCcTBa ¢ mapamMeTpoM.
YucisioBble (PyHKIUU BOKPYT Hac. Mcropus pa3Butus nousaTus GyHkius. OyHKIUU B IPUPOIE
u TexHuke. ['padudeckoe n3odpaxenue 3apucumocteit. ['padudeckoe pemnieHue HEPaBEHCTB U
cucteM HepaBeHCTB. KycouHo-3amaHHbIe ()yHKIHH.

Crpareruu pemeHuss MaTeMaTH4ecKUX 3a1a4. OCHOBHBIE TUIIbI TEKCTOBBIX 3ajJ1a4. Perenue
Pa3ITUYHBIX TEKCTOBBIX 337249 apu(PMETHYECKUM CIIOCOOOM. 3a1a9u MPAKTHIECKOTO



coJiep>KaHus. 3aHUMATeIbHbIE 3aJJa4M [TPOLUIOTO BEKa. AJITOPUTM MOZEIUPOBAHUS
MPAKTHYECKUX CUTyalluil ¥ UCCIIEIOBAHMS IIOCTPOCHHBIX MOJIETIEN C UCTIOJIB30BAaHNEM alllapaTa
anreopsl.
IIpumMeHeHne OCHOBHBIX TEOpPEM: pellieHUue TPeyroJbHUKa U Apyrux ¢puryp.

Teopema Iludaropa B 3agauax. Teopema cuHycoB B 3aauax. TeopemMa KOCUHYCOB B 3a/1a4ax.
KoM6unnpoBanHOE MpUMEHEHHE TEOPEM B 3aadax.

IIpumeHeHMne CBOICTB NMOC/I€I0BATEJIbHOCTEH. 3aKOHOMEPHOCTU CYMM U NPOU3BEICHMUS.
BoccTanoBieHue 4I€HOB OCIEN0BATEIbHOCTH. BerioMorareabHble YHCI0BbIE
IIOCJIEI0BATENILHOCTH. I[puMeHEeHNE CBOMCTB IPOrPECCUi IIPU PELICHUU 3a/1a4.

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc
Konu | Daexrponnblie (unppoBbie) pecypchl
Ne n/m 4eCcTB
HaumeHoBaHue pa3uesa u o
TEMbI
4aco
B
1 Pa3BuTHE BBIUUCINTEIHHON 2 https://school-science.ru/2/7/30671
KYJIbTYPBI
2 | JlenuMOocCTb ¥ POCThIC YUCIIa. 4 https://biblio.mccme.ru/node/2815
3 YpaBHEHHs B LIETBIX YKCIAX U https://school-science.ru/4/7/828
MCTOABI UX PCIICHUA.
4 3amaun Ha IPOMOPIIMH U 4 https://www.shevkin.ru/knigi-st/slozhny-
CJIOXHBIE TIPOIICHTEHI. e-zadachi-na-protsenty/
5 Jlornveckue 3aqaum. 4 http://mmmf.msu.ru/archive/20052006/z
7/17.html
3amaun Ha MepeIrBaHue U 4 https://brainapps.ru/logic/cat/vzveshivani
6 B3BCIINBaHHE. ya-i-perelivaniya
3agaun 1o apupMeTHKe. 5 http://mmmf.msu.ru/archive/20052006/z
! 7/17.html
PerieHne TeKCTOBBIX 5 http://mmmf.msu.ru/circles/z7/
8 (CrOKeTHBIX) 3a]1a4.
[Mpuniwn JIupuxiie u ero 4 https://foxford.ru/wiki/matematika/printsi
9 MIPUMCHCHUE TIPH PEIICHUN p-dirihle
3a1a4.
OO0111ee KOJIMYECTBO YacOB 34
8 KUJIACC
Ne ni/m HanMeHoBaHue pasiena n Koy Jy1eKTpOHHbBIE (HH(POBBIE) pecypchl
€CTBO
TEMbI
yacoB
1 Teopus aucen 4 https://school-science.ru/4/7/33616
) Crernenb yncia 2 https://www.kp.ru/edu/shkola/svojstva-
stepenej/
3 YpaBHEHHsI B LIETBIX YHCTAX 4 https://school-science.ru/4/7/828
I'padbl, ux BUIBI U 3 https://skysmart.ru/articles/mathematic/osno
4 NpUMEHEHHE TIPU PEIIEHUN vnye-ponyatiya-teorii-grafov
HCCTAHJAPTHBIX 3a1a4
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['eomerpust 6 https://pocketteacher.ru/different/drevnyaya-
5 MHOT'OYTOJIbHUKOB matematika
['eomeTpHst OKPY;KHOCTH 5 http://school-
6 collection.edu.ru/catalog/rubr/1040fa23-
ac04-b94b-4a41-bd93fbf0d55a/25381/
PerreHrie KOMOMHATOPHBIX 4 https://www.matburo.ru/ex_subject.php?p=t
7 3ama4 v
HecrangapTHbie MeTOIBI 6 https://www.berdov.com/docs/polynom/teor
8 | pewenus ypaHenuit ema-bezu-mnogochlen/
34
O0111ee KOIMYECTBO YacoOB
9 KUIACC
Ne HaumenoBanmue pasaena u Kounue DJyeKTpOHHBIE (HU(pPOBHIE)
n/n TeMblI CTBO o0pa3oBaTejbHbIEe pecypchl
4acoB
1 HarypasnbHble U 11es1bIe Yncia B 4 http://mmmf.msu.ru/archive/20052006/
HECTaHIapPTHHIX 3aJadax 29/2.html
2 CriocoObI peleHus ypaBHCHHM 6 https://tvorcheskie-
Y CUCTEM YpaBHCHUI proekty.ru/node/3678
3 MeTo/1bl pelIeHHsT YUCIOBBIX 6 https://foxford.ru/wiki/matematika/resh
HEPABEHCTB U UX CUCTEM enieneravenstva
4 | Yucnosslie (yHKINU BOKPYT HAC 4 https://www.mathedu.ru/text/vilenkin_f
unktsii_v_prirode_i_tehnike 1985/p2/
5 | Crparerus penieHus 6 https://math.wikireading.ru/3286
MaTeMaTHYeCKHX 3aj1a4u
6 | [IpumeHEHHE OCHOBHBIX TEOpEM: 4 https://2.shkolkovo.online/catalog/144
pellieHHEe TPEYroabHUKA U ?Subjectld=1
apyrux Guryp https://zftsh.online/articles/4669
7 [MpumeHeHue CBOMCTB 4 https://economy-ru.info/info/22073/
noce0BaTeIbHOCTEN
OO0111€€ KOJIMYECTBO YaCOB 34

TemaTu4yeckoe NIAHNPOBAHME 3aAHATHI

7 KJIACC
No KoaunuecTBo
Ha3Banune TeMbl 3aHATHA

n/n 4acoB
1 ParronanbHbie criocOO0BI BEIYUCICHHSI 3HAYCHUH IPOOHBIX BBIPAKEHUH 1

2 ParronanbHbie cIOCOOBI BEIYUCICHHS 3HAYCHUN PAIlHOHATBHBIX 1

BBIPAKCHUI

3 Jlenenue ¢ octaTkoM. 3alauu Ha IPUMEHEHHUE IPU3HAKOB I€JIUMOCTH. 1

4 O6ume nenurenu u odume KpatHele. Anroput™ EBkina. 1

S) HO/1 u HOK HatypasbHbIX Uncel, IPUMEHEHHUE B PEILICHUU 3aJauu 1

6 Teopema o mpoctom nenutene. OcCHOBHAsI TeOpeMa apu(METHKH. 1

7 Pemenne 3a1a4 no reme: «OCHOBHas TeopeMa apuPpMETHKI. 1



https://pocketteacher.ru/different/drevnyaya-matematika
https://pocketteacher.ru/different/drevnyaya-matematika
http://school-collection.edu.ru/catalog/rubr/1040fa23-ac04-b94b-4a41-bd93fbf0d55a/25381/
http://school-collection.edu.ru/catalog/rubr/1040fa23-ac04-b94b-4a41-bd93fbf0d55a/25381/
http://school-collection.edu.ru/catalog/rubr/1040fa23-ac04-b94b-4a41-bd93fbf0d55a/25381/
https://www.matburo.ru/ex_subject.php?p=tv
https://www.matburo.ru/ex_subject.php?p=tv
https://www.berdov.com/docs/polynom/teorema-bezu-mnogochlen/
https://www.berdov.com/docs/polynom/teorema-bezu-mnogochlen/
http://mmmf.msu.ru/archive/20052006/z9/2.html
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https://foxford.ru/wiki/matematika/reshenieneravenstva
https://www.mathedu.ru/text/vilenkin_funktsii_v_prirode_i_tehnike_1985/p2/
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https://math.wikireading.ru/3286
https://2.shkolkovo.online/catalog/144?SubjectId=1
https://2.shkolkovo.online/catalog/144?SubjectId=1
https://zftsh.online/articles/4669
https://economy-ru.info/info/22073/

8 Pemienue nuHEeHBIX YpaBHEHHM C ABYMS IEPEMEHHBIMH B IIEJIBIX 1
qucliax.
9 PemieHne ypaBHEHUH B LENBIX YACIIAX. 1
10 | [IpakTH4eckoe MPUMEHEHHE IPOIOPIIUH B 3a7a4aX Ha PacTBOPHI, 1
CIUIaBBI.
11 3ajaun Ha NPOLEHTHl. baHKOBCKHE MPOIIEHTBHI. 1
12 Pemenne 3a1a4 Ha MPOCTHIE U CIOXKHBIE MPOIICHTHI. 1
13 Permennie nornyeckux 3ajad COCTaBICHUEM TaOIuIL. 1
14 Pemienue nornueckux 3azad ¢ NOMOIIBIO CXEM. 1
15 3asayu ¢ KOHEYHBIMU MHOKECTBAMU. 3aJjauu O JDKELaX M phllapsix. 1
16 Jlornyeckue 3a1aun, peniaeMble ¢ MOMOLIbIO KPYroB Dilepa. 1
17 3agaun Ha MepeTBaHNe. 1
18 3amauy Ha B3BEIIMBAHUE MOHET. 1
19 3agaun Ha B3BEIIMBAHHUE THPb. 1
20 3ajaun Ha B3BEIIMBAHKE PA3IMYHBIX TPEIMETOB. 1
21 Haxoxaenue 3HaueHU BRIPAXKEHUHN ¢ TOMOIIBI0 CBOMCTB CTEIICHEH 1
22 | PemieHue HeCTaHIAPTHBIX 3a/1a4 0 TeMe «CTeneHby. 1
23 | HaxoxaeHue 3Ha4eHUI BBIPAXEHUH C MOMOIIBIO CBOMCTB (OpMYIT 1
COKpAIIEHHOT'O YMHOKEHHSI.
24 | YopoiieHne BeIpaXKeHUI: TpUMEHEHNEe CBOMCTB crerneneit, PCY. 1
25 3aHuMaTeIbHBIC CTAPUHHBIC 3a]a4H. 1
26 3agayy Ha YaCTH. 1
27 3agaun Ha COCTaBJICHUE YPABHEHUI. 1
28 3a/sauu Ha MPOMOPIMOHAIBHOE JIeJICHHE, OTHOIICHNE ABYX YHCE. 1
29 3aauu Ha COBMECTHYIO paboTy. 1
30 CMenaHHbIe 3aJa4H. 1
31 Ilonsitue o npunnune upuxie. 1
32 Pemenne npoctenmmx 3a1ad Ha IpUMEHEeHUe npuHImna Jupuxie. 1
33 [Tpunnun Jlupuxie B 3aJja4ax ¢ «r€OMETPUYECKOI» HAPaBIE€HHOCTHIO. 1
34 Pemenne HectaHIapTHBIX 3a71a4 HA MPUMEHEeHHEe npuHnumna {upuxie. 1
O0111e€e KOJIMYECTBO YaCOB 34
8 KJIACC
Ne Ha3Banue TeMbl 3aHATHS KouanuectBo
n/n 4acoB
1 Jloruka BeickasbpiBaHuil. J{uarpammel Ditiepa-Benna 1
2 [Ipoctsle u cnoxHbIe BpICKa3blBaHMs. DOpPMBI BBICKA3bIBAHUN U 1
orepaluy HaJl HUMHU.
3 3aaun Ha KOMOWHAIIMK U pacronoxenue. [[pumenenue Teopun 1
JIETMMOCTH K pPEeUIeHHIO HECTaHJapTHBIX 3a7ad.
4 3a/iauy Ha JeJIUMOCTb, CBSA3aHHbIE C PA3JIOKEHUEM BBIPAKEHUHN Ha 1
MHO>KUTEIH.
5) [Mocneaaue mudpsl HATYPATHHOTO YHCIIA 1
6 [IpuMeHeHne CBOWCTB CTENEHH I TPeoOpa30BaHUs BRIPAKESHHIM. 1
7 [IpeacraBiaeHue 1eNbIX YUCes B HEKOTOPOoU hopme 1
8 YpaBHeHUsI IEPBOI CTENEHU C IByMsI IEPEMEHHBIMHU B LENBIX YUCIIAX 1
9 YpaBHeHUs BTOPOH CTENEHH € ABYMs IEPEMEHHBIMU B II€JIbIX YHCIIaX 1
10 | Pemenue ypaBHEHHII B IEIBIX YUCIAX 1
11 Bunst rpadoBs: mycToil, OpueHTHPOBAHHBIN, HEOPUEHTUPOBAHHBIH 1

rpad.




12 I"amunbsTOHOB, DitniepoB rpadsl. I'padsl B pemennn 3aaay. 1
13 [Tpunun dupuxie. 1
14 [Tnomaau. Uctopust pa3BUTUS TeOMETPUU. BbluuciaeHue miomaaei B 1
JIPEBHOCTH, B ApEeBHEM [ pernn.
15 | 'eomeTtpus Ha kieTyaToit Oymare. Pa3nenenue reoMeTpuaecKux 1
buryp Ha yacTu.
16 | ®opmynsl Ui BEIYUCIEHUS] 00bEMOB MHOI'OI'PaHHHUKOB. I'epoH 1
AnexcaHapuickuil u ero popmya.
17 [Tudarop u ero mocnegoBaTenu. Pa3nuanbie ciocoObI T0Ka3aTeNbCTBA 1
teopeMsl [Tudaropa.
18 | Iudaropossl Tpoiiku. I'eomeTpus B npeBHert Mnaum. 1
19 | 'eomeTpruecKue roJOBOJIOMKH. 1
20 | Apxumen o JUTMHE OKPYXHOCTH M TUIOIAJH KPyTa. 1
21 | O gucne [In. [IpakTHdeckoe NpruMeHEHUE 1
22 | OKpyXHOCTH, BIIMCAHHBIE YTIIBI B HECTAHAAPTHHIX 3aJadax. 1
23 BHeBnmcanHbIe yIiibl B HECTAHIAPTHBIX 3a/1adax. 1
24 Pemenne HecTaHIapTHBIX 3a/1a4 1
25 OO6ume mpaBuIa KOMOMHATOPHUKH. 1
26 SI3BIK TEOPUHM MHOXKECTB. 1
27 TunoBbsie KOMOMHATOPHBIE 33]1a4H. 1
28 Bo3MoKHOE ¥ HEBO3MOXKHOE B KOMOMHATOPHKE. 1
29 | YpaBHeHHs ¢ mapamMeTpaMu — OOIIHe TOIXO0IbI K PEIICHHIO. 1
30 | IlpumeHeHue pa3iaokKeHUs: HA MHOKUTEIH. 1
31 | JleneHrie MHOTO4YJICHA HA MHOTOYJICH. 1
32 | Teopema be3y o genuTensx CBOOOJIHOTO UJIeHA, IEJICHUE «YTOIKOM). 1
33 | Moaynb yncna. [lpuMenenue pa3BeTBIEHHOTO ONPeAEICHIS MOTYJIS. 1
34 | YpaBHEHUS C MOAYJIEM 1
OO0111€€ KOIMYECTBO YaCOB 34
9 KJIACC
Ne Ha3panue TeMbl 3aHATHA KouanuecrBo
n/n 4acoB
1 3ajaun, B KOTOPHIX HAXOIUTCSI HAUOOJIbIIIEE UITH HANMEHBITICE 1
3HAUCHUSI.
2 HOJl u HOK B HecTaHIapTHBIX 3aJa4ax. 1
3 Teopus JeTUMOCTH LIETBIX YUCEIN. 1
4 MeTonp! 1 ciocoObl penieHNsI HECTAHJAPTHBIX 3a7a4 Ha YKCTIa. 1
5) MHoOrouneHsl, AEIeHUE MHOTOWIEHAa HA MHOTOWICH. Y PaBHEHHUS 1
BBICIIIUX CTEINEHEH.
6 PaBHOCHIBHOCTD ypaBHEHUH U UX cucteM. Cie/CTBUE U3 ypaBHEHUS U 1
CHUCTEMbl YPaBHEHUH.
7 CuMMeTpHruecKre MHOTOYJIEHBI OT JIBYX IepEMEHHBIX. MeTo 1
CUMMETPHYECKUX MHOTOWJICHOB IPY PELICHUH YpaBHEHHH
8 OmHOPOIHBIC aNreOpanyecKrue YpaBHCHHS 1
9 YpaBHEHUs C mapaMeTpaMu 1
10 IIpumeps! perieHnss HENMMHENHBIX CUCTEM YPAaBHEHUH Pa3IM4YHbIMU 1
croco0amH.
11 | PaBHOCWJIBHOCTh HEPABEHCTB M UX CHCTEM. 1
12 | MeToa MHTEPBAJIOB — YHUBEPCAJILHBIA METOJI PEIICHHUS HEPABEHCTB. 1
13 | Pemenne HepaBEeHCTB METOJOM HHTEPBAJIOB 1




14 | MeTob! peneHrs CHCTEM HEPAaBEHCTB 1
15 | MeToa mpoOMEKyTKOB JIJIsl HEPABEHCTBA C MOAYJIEM 1
16 | HepaBeHcTBa C mapaMeTPOM. 1
17 Hctopus pazsutus noHATHS GyHKIH. DYyHKIIMU B IPUPOE U 1
TEXHUKE.
18 I'paduueckoe m300pakeHNE 3aBUCUMOCTEH. 1
19 ['padnyeckoe penieHrne HEPABEHCTB U CHCTEM HEPABEHCTB. 1
20 KycouHo-3a1annbie QyHKITUH. 1
21 OCHOBHBIE THIIBI TEKCTOBBIX 3aJa4. 1
22 | Pemenne pa3iMuHbIX TEKCTOBBIX 3a71a4 apu(METHUCCKUM CITIOCOOOM. 1
23 | 3ajauM NpaKTUYECKOTO COAEp KaHusl. 1
24 | 3aHuMaTeNbHBIE 33a4YH MTPOIIJIOro BeKa. 1
25 | AlropuT™ MOJENUPOBAHUS IPAKTHYECKUX CUTYallul 1
26 | UccrnenoBanue MOCTPOSHHBIX MOJIENIEN C CIIOIB30BAHMEM armapara 1
anreOpsl
27 | Teopema [Iudaropa B 3amayax. 1
28 | Teopema cMHYCOB B 3a/1a4ax. 1
29 | Teopema KOCHHYCOB B 33aJa4ax. 1
30 | KomOuHMpOBaHHOE MPUMEHEHHE TEOPEM B 3a7a4ax. 1
31 3aKOHOMEPHOCTH CYMM M MPOu3BeAeHU. BoccTaHOBIIEHNE YJICHOB 1
MOCJIEIOBATEILHOCTH.
32 BcromoraTenibHbIE YUCIOBBIE MOCJIEIOBATENILHOCTH. 1
33 [IpumeHeHne CBOKWCTB apupMETHUIECKON POTrPECCUU NPH PEILICHUN 1
3ajad.
34 IIpumeHeHne CBOMCTB F€OMETPUUYECKON MPOTPECCHH ITPU PEILICHUN 1
3ajJ1au.
OO1ee KOTMYECTBO YaCOB 34

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJIBHOTI'O
MPOLIECCA
YUYEBHBIE MATEPHAJIBI JIVISI YYEHUKA

e  ®dapkoB A.B. MaremaTndeckne OJMMINAAbI: MYHULIMIIAIBHBIN 3Tar. 5-11 kimaccsl.

— M. NWJIEKCA, 2012;

e [Hapeirun N.@., llleBkun A.B. MaTemartuka: 3ajlauu Ha CMEKAJIKY.
M.:IIpoceemenue, 2008 T.

e bappun U. N. CO0pHUK 33124 ¥ 3aHUMATEJIBHBIX YIPAXXKHEHUI 110 MaTeMaTHKe,
5-9 kinaccel / U.H. baBpun. — M.: I'ymanurtapusiit uzn. Lentp BJIAZTOC, 2013.

e Tamuukuit M.JI. u np. COopHUK 3amay mo anredpe s 8-9 kiraccos.

e Top6aués H.B. COOpHUK OMUMIHAIHBIX 33/1a4 TI0 MaTemMaTuke. M: M31-Bo
MIIHMO, 2004

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. ®apkos A.B. ['oToBHMCS K OIMMIIHAAaM MO MaTeMaTUKe: Y4eOHO-METOAMYECKOE

mocobue. — M.: M3gaTtenbcTBo «OK3ameny, 2010;

2. Konnoma E.T'.; mog pen. ®@.®.JIsicenko. MatemaTuka. [locTynaem B By3 1o
pesyapTaTam oaumnuan.: 5-8 kimace. Y. 1.: yueOHO-MeToaNuEcKOe ocodue. —
PoctoB-Ha-/lony: Jlernon-M, 2009.




3. Konnosa E.I'.; mox pen. @.®.JIsicenko. Matemartuka. [loctymaem B By3 1o

pe3ynbTaTam onuMIua.: 6-9 kmace. Y. 2.: yaebHO-MeToaMuecKoe mocooue. — Poctos-

Ha-/{ony: Jlernon-M, 2009.

4. Bomuurap M.U., Jlaiikosa I'.A. Pemenue 3a1ad Ha cMecH, PaCTBOPHI, CIIABBI
(“Marematuka B mkomne” Ne 4), 2001t

5. T'yces B.P. BuexnaccHas pabota no marematuke 6-8 kiaccax.

6. Erepman E. 3agauu ¢ moaynsmu (“Marematrka B mikose” Ne 3, 2004r.)

7. Cru6nes A.W. JlemumocTs 1 mipocThie uncia. — M.: MITHMO, 2012

8. Ilens A. Urpbl U CTpaTeruu ¢ TOYKHU 3PEHUS MAaTEMATHKH. — 6-€ U311., CTepEOTHIL.,
M.: MITHMO, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1

PECYPCBI CETU HHTEPHET
1. http://school-collection.edu.ru/catalog/pupil/?&subject[]=16&class[]=49 -
CANHAas KOJIJICKIIUA HPI(prBBIX 06pa3OBaTeJIbHLIX pPeCypcCoB.
2. http://www.problems.ru/about_system.php - npoektr MITHMO «3anaun»
3. http://www.shevkin.ru/?action=Page&ID=384 — roToBbCA K OJIUMIIHAIAM U

KOHKYPCaM.
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