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IHosicHuTeIbHAA 3aIIUCKA
Pabouas mporpamma Kypca BHEYPOUYHOH JeSITEIbHOCTH «TpyAHBIE BOIPOCH MaTeMaTHUKH»
cocTaBiieHa i1l oOyJaromuxcst 9 knacca, paccuntana Ha 33 daca (1 gac B Henemo).
[Tporpamma pa3paboTaHa B COOTBETCTBHH CO CIEIYIOIIMH HOPMAaTUBHBIMH JJOKYMEHTAMHU:

. Oenepanbhblii 3ak0H PD ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanyr»» (C UI3MEHEHUSAMH U TOTIOJTHCHHUSIMH);

» @enepalibHBII rOCYIapCTBEHHBIN 00pa30BaTebHBINA CTAHIAPT OCHOBHOTO OOIIET0 00pa30BaHus,
yTBEpXkJIeH Npuka3oM MunucrepctBa npocsemienus Poccuiickoit @enepaunu ot 31 mast 2021 r. Ne
287 (manee — ®I'OC O00);

. QenepanbHas oOpazoBaTelbHas MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMs, YTBEp)KIEHA
npuka3zomM MunucrtepcTBa npocerienust Poccuiickoit @eneparuu ot 18 mas 2023 1. Ne 370 (nanee
— ®OIT 000);

. [Topsimok opraHu3alid U OCYIIECTBJICHHS 00pa30oBaTENbHON IEATEIBHOCTH IO OCHOBHBIM
o01ieo0pa3oBaTeIbHBIM IPOrpaMMaM — O0pa30BaTeIbHBIM IMPOrpaMMaM HadaJlbHOTO OOIIEro,
OCHOBHOTO  OOIIEro H  CpeaHero oOmero oOpa3oBaHUs, YTBEPKICHHBIM  IPUKA30M
Munnpocsenienus ot 22.03.2021 Ne 115;

. Canurapnsie npasuia CII 2.4.2.4283-26 «CaHUTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K
OpraHM3alysM BOCHUTaHUS U OOy4YeHHUs, OTAbIXa U O3J0POBICHHS JETeH U MOIOJCKHU,
YTBEPXKJICHHbIE TOCTAaHOBJIEHHEM [ JTaBHOTO TOCYJapCTBEHHOIO CaHUTApHOTO Bpaua Poccuiickoii
deneparun ot 02.06.2026 Ne 19 (nanee — 2.4.2.4283-26);

. Canurapuble npaBuna u Hopmbl CanlluH 1.2.3685-21 «l'uruennuyeckue HOpMaTUBBI U
TpeOoBaHUs K 00eCredeHU 0 0€30MacHOCTH U (MiIu) OE3BPEIHOCTH IS YeIOBeKa (aKTOPOB CPEIbl
OOUTaHUs», YTBEPXKACHHBIC TOCTAHOBIIEHHEM |J1aBHOTO TrOCyNapCTBEHHOTO CAaHUTAPHOTO Bpayda
Poccwuiickoit @enepanuu ot 28.01.2021 Ne 2 (nanee — CaulluH 1.2.3685- 21);

. [Ipuka3z MunucrepctBa npocsemienus Poccuiickoit @enepauuu ot 31 aBrycra 2023 r. Ne 650
«O06 ytBepxkaenuu llopsiika ocyliecTBIEHUST MEPONPUATUN MO NPOPECCHOHATBHOW OpUEHTALUU
oOyvaroruxcsi 1Mo o0pa3oBaTeNbHBIM MPOrPaMMaM OCHOBHOTO OOIIEro W CpeIHero oOIero
o0pa3zoBaHUY;

. [Tucemo MunnpocBemenus Poccuum ot 09.07.2026 N OK-1984/03 «O nHanpaBieHuH
METOJIMYECKOT0 MHUChMa» (BMecTe ¢ «MeToauuyeckuM MHUCbMOM JUIsl 0011eo0pa3oBaTeNIbHbBIX
OpraHu3alyii MO0 OpraHU3allMd BHEYPOUHOH NEATENIbHOCTH OOydaronmxcs») MeTtonuueckue
pexoMeHaanuu s 00mieo0pa3oBaTeNbHBIX OpraHU3aldii MO OpraHMU3allMd BHEYPOUHOM
nesTenbHOCTH o0yuaromuxcs (Mocksa, 2026 1.);

. IIporpamma BOCIIUTaAHUS ABTOHOMHOH HEKOMMEPYECKON OpraHu3anuu
o61eo0Opa3oBaTesbHOM MIKOJbI «VCTOYHMKY, pazpaboTaHHast Ha ocHOBe DenepanabHON MPOrpaMMBbl
BOCIIUTaHHUS.

[Iporpamma pazpaborana ¢ ydyetoMm pekomeHaanuii [Iporpammel Bocnutanusi ABTOHOMHOM
HEKOMMEpPUYECKON opraHu3zanuu oOmeoOpa3oBarenbHO mKONbl  «VcTOUYHUK» (Ha OCHOBE
denepalbHOI MpOrpaMMBbl BOCIUTAHHS). DTO TO3BOJISIET HA MPAKTUKE COSAUMHHUTH OO0YJaroIIyIO U
BOCIIMTATCIIBHYIO  ACATCIBHOCTD neaarora, Co3aaTb yCJIOBHUA JId  pPasBUTUA  JIAYHOCTHU
o0yuJaroIerocs, €ro caMooIpeAeeHUS U COLMAIN3allid HAa OCHOBE COI[MOKYJIbTYPHBIX, TyXOBHO-
HPAaBCTBCHHBIX HeHHOCTefI N TIPUHATBIX B pOCCHfICKOM O6HI€CTBG IIpaBHUJI U HOPM IOBCACHHSA B
MHTEpecax ueloBeKa, CEMbH, 00IIeCTBa U TOCYIapCTBa.

Kypc BHeypouHoil aesrensHOCTH « TpyaHble BOMPOCHl MATEMATHKW» HANpaBlieH Ha JOCTH)KCHHE
CIEAYIOIIUX HeJIeH:

° pa3BUTHE JIOTUYECKOTO W KPUTHYECKOTO MBIIUICHUS, KYAbTYphl PEUYH, CIIOCOOHOCTU K
YMCTBEHHOMY 3KCIICPUMEHTY;

° dbopMUpOBaHUE Y YyUAIIUXCS MHTEIEKTYAIbHON YECTHOCTH U OOBEKTUBHOCTH, CTIOCOOHOCTH
K MIPEOIONICHUIO MBICTUTENLHBIX CTEPEOTHUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OMBITA;

° BOCIIUTAHHUE KAYECTB JIMYHOCTH, 00ECIICUNBAIOIINX COMUATBLHYI0 MOOMIBHOCTh, CHOCOOHOCTh
MIPUHUMATH CAMOCTOSITEIIbHBIC PEIICHHS;

° dbopMUpOBaHHE KAYECTB MBIIUICHUS, HEOOXOAMMBIX JJIsl aJanTalid B COBPEMEHHOM



nH(pOpPMaAITMOHHOM OOIIECTBE;

° pa3BUTHE UHTEPECA K MAaTEMATHIECKOMY TBOPUYECTBY M MATEMATHYECKHUX CITIOCOOHOCTEH;

° dbopMHupoBaHHEe OOIMX CIOCOOOB HMHTEIUICKTYaIbHOW NEATETbHOCTH, XapaKTEePHBIX JIs
MaTEeMaTUKU W SIBJISIONIMXCS OCHOBOW TO3HABATEIBHON KYJIbTYpBI, 3HAUMMOW IS Pa3IudHbIX chep
YeJIOBEUECKOM JIEATCILHOCTH;

L4 OBJIAICHUC MATEMAaTUYCCKUMHU 3HAHUAMU U YMCHUSMU, HCO6XOI[I/IMBIMI/I AJI IMIPOAOJIKEHUA
06p330BaHI/I${, HN3YUCHHUA CMCKHBIX JUCHUIIIIMH, IPUMCHCHUSA B HOBCGﬂHCBHOﬁ KHN3HU,
L4 CO31aHHUC (bYHHaMeHTa A1 MaT€éMaTU4E€CKOIro pa3BUTHA, (bOpMI/IpOBaHI/IH MEXaHU3MOB

MBIIIJICHUSA, XapaKTCPHBIX OJIA MaTeMaTHYeCKOM JACATCIIbHOCTH.

3agaum: obecrieyeHHe JOCTYMHOCTH MOJYYEHHUS KauyeCTBEHHOIO OCHOBHOIO OOIIEero oOpa3oBaHMs,
JOCTUKEHUE IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHS OCHOBHOW 00pa30BaTENbHOM IPOTPAMMBI
OCHOBHOTO 00IIero 0oOpa3oBaHUs BCeMHU oOOydaroniuMmucs; obecrieueHrue 3(P(GHEKTUBHOTO COUYETAHUS
YPOUHBIX M BHEYPOUHBIX (OpPM OpraHu3alMy y4eOHBIX 3aHATHIA; BKIIOYCHHE OOYyYaromUXCs B
IIPOLIECCHI TO3HAHUS JIJIs1 IPUOOPETEHUSI OIIBITA PEATIBLHOTO JCHCTBUS.

Kypc BHeypounoit npearenbHocTH «TpyaHble BONpOChI MAaTeMATHKH» IOMOXET Yy4allUMCsS B
pa3BUTHH YMEHMI (IeWCTBUI), KOTOpbIE HEOOXOAWMBI B KM3HH. OTH YMEHHS, WM JCUCTBHUS (OHHU
Ha3bIBAIOTCS YHUBEPCAIbHBIMU), pA3BUBAIOTCS YePe3 CHEIMATIbHbBIC 3a/laHHs.

Huddepennmanuss oOydeHUs HampaBlieHa Ha peHIeHWEe JBYX 3aaad: (OPMHPOBAHUS Yy BCeX
oOyyaromuxcss 0a30BOM MaTeMaTH4ecKOM IOATOTOBKH, COCTABISIONIEH (DYHKIMOHAIBHYIO OCHOBY
obmrero o0Opa3oBaHusi, ¥ OAHOBPEMEHHOI'O CO3/IaHUS YCIOBUH, CIIOCOOCTBYIOMIMX MOJIYYECHHUIO YaCThHIO
o0y4aroIuxcs MOATOTOBKM MOBBIIIEHHOI'O YPOBHSI, JOCTaTOYHOM JJIi AKTUBHOTO MCIOJb30BAHUS
MaTEeMaTHKHU BO BpeMs JaJIbHEHIIETr0 00y4eHHUs.

B nemsx oOecneueHust 3((EKTUBHOCTH OCBOEHHUS 0a30BBIX MOHATUH Kypca BHEYpOUHOMU
NeSITEIbHOCTH, YMEHUSI IPUMEHATh MaTeMaTHYeCKHE 3HaHMSI U pellaTh MPaKTUKO-OPUEHTHUPOBAHHbBIE
3aJjauy, a TaKKe C y4€TOM HaJU4yus B MPAKTHUKE OCHOBHOW IIKOJBI KaK pa3feibHOro MpernojaBaHus
IIPeIMETOB MaTEMaTUYECKOr0 IMKJIA, TaK U MPENO0IaBaHNs HHTETPUPOBAHHOTO Kypca MaTeMaTUKU B
JAHHOM  Kypce BHEYPOUHOM AEATeNIbHOCTU BBIAEICHO TpU  Moayns: «AureOpay», «l'eomerpus»,
«PeasibHas MareMaTuka.

IL1anMpyeMble pe3ybTaThl 0CBOEHHS Kypca

JIMYHOCTHBIE:

® MpeACTaBIseT UCTOPUKO-Teorpaduueckuii 00pas, BKIOYask MPEACTaBICHUE O TEPPUTOPUU U TPaHUIAX
Poccun; 3HaHHME OCHOBHBIX HCTOPUYECKUX COOBITHI pa3BUTHS TOCYJAapCTBEHHOCTH W OOIIECTBA;
3HAHUE UCTOPUU U Teorpaduu Kpas;

e 00pa3 COUMaTbHO-TIOJUTUIECKOTO YCTPOHCTBA — MPEACTABICHHE O TOCYIapCTBEHHOW OpraHu3alluu
Poccun, 3HaHMe rocynapcTBEHHOW CUMBOJMKH (TepO, ¢uar, TUMH), 3HaHHE TOCYIapPCTBEHHBIX
Mpa3JHUKOB;

e 3HaHue noioxeHnit Koncrutynuu PD, ocHOBHBIX MpaB U 003aHHOCTEN rpakIaHIHA;

® 3HAHHEO CBOEM JTHUYECKOW NPHUHAIIEKHOCTH, OCBOCHUE HAIIMOHAIBHBIX LIEHHOCTEH, Tpagullvi,
KYyJbTYpPBbI, 3HAHUE O HAPOJIax U 3THUYECKUX rpymnmax Poccun;

® OCBOCHHE OOIIEKYIBTYPHOTO Hacieaus: Poccuu u o01eMupoBOro KyiabTYpHOTO HACIETUS;

® OpHUEHTALMS B CHCTEME MOPAJIbHBIX HOPM U LIECHHOCTEN U UX MEpaApXU3ALIUS;

® OCHOBBl COIMANBHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTAIMsI B OCOOCHHOCTSIX  COITMAIBHBIX
OTHOIIICHUN U B3aMMOACHCTBHUH;

® DKOJIOTMYECKOE CO3HaHWE, MPU3HAHUE BBICOKOW IEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUSX; 3HAHUE
OCHOBHBIX TIPUHITMIIOB W MPaBUJI OTHOIIEHUS K MPHUPOJE; 3HAHKE OCHOB 3JI0POBOT0O 0o0pasa >KU3HU U
3/10pOBbeCOEpPEraroInX TEXHOJIOTUI; TPABIII TOBEICHUS B YPE3BBIYAIHBIX CUTYAIIHSIX.

MeTtanpeaMeTHBIMU: pe3yJIbTaTaMU U3ydeHHsI Kypca sSBIseTcss GOPMUPOBAHUE YHUBEPCATBHBIX
yueOHbIx aevictBuit (YVY]I).

PeryasitTuBHbI€:

® CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMS U IIJIAHUPOBATH YIIPABICHUE UM
® aJeKBAaTHO CAMOCTOATEIbHO OLICHMBATh MPABWJIBHOCTH BBIMIOJHEHUS JEWCTBUS U BHOCUTH



HE00XO0/IMMBbIE KOPPEKTHUBBI B UCIIOJTHEHUE

BBIJIBUTATH CIIOCOOBI pEIIEHUs B TPOOJIEMHOM CUTYAIlMH HAa OCHOBE IIEPETOBOPOB;

OCYILECTBIIATh KOHCTATUPYIOIIMHA KOHTPOJIb 110 PE3YNIbTATy U 110 CIOCO0y ASHCTBUSA

OLIEHMBATh NIPABUIBHOCTD BBITIOJIHEHUS AEHCTBUS M BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBI

OIpeNeNATh 1eNIM, BKJIIOYas IMOCTaHOBKY HOBBIX LieJIeH, NpeoOpa3oBaHKUE MPAKTUUECKOM 3a1adn B
IIO3HABATEJIbHYIO;

CaMOCTOATENIBHO AHAIM3UPOBATH YCIOBUS JOCTHIKEHUS L€ HAa OCHOBE Y4€Ta BBIICICHHBIX
YYUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM YU€OHOM MaTepuae;

IUIAHUPOBATh ITyTH JOCTHIKEHUS LICIIEH;

YCTaHABJIMBATh LEJIEBBIE IIPUOPUTETH;

CaMOCTOATEIIBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIATH UM,

NPUHUMATD PELIeHUs B IPOOJIEMHOM CUTYAIMH HA OCHOBE TIEPETOBOPOB;

OCYILIECTBIISATh KOHCTATHUPYIOIIUI M MPEIBOCXUIIAIOLUINI KOHTPOJIb MO Pe3yabTaTy U IO CIIOCO0Y
JICHCTBHUSI; aKTyaJIbHBI KOHTPOJIb Ha YPOBHE IIPOM3BOJIBHOIO BHUMAHUS;

aZICKBaTHO CaMOCTOSITEJIBHO OLICHMBATh IIPABWJIBHOCTb BBIIOJHEHWS] JCUCTBHS W BHOCUTH
HE00X0/1MMble KOPPEKTHUBBI B UCIIOJIHEHUE, KaK B KOHIE ICHCTBUSA, TaK U IO XOAY €ro peaau3aluy;
IperoiaraTh pa3BUTHE OyAyIIUX COOBITHI M Pa3BUTHS MpoIiecca.

KomMyHuKaTHBHBIE:

OKa3bIBaTh MOJJIEPKKY U COJEHCTBHE TEM, OT KOIO 3aBHUCUT JIOCTH)KEHUE II€JIM B COBMECTHOM
JeSITEIIbHOCTH;

OCYILIECTBIISATh KOMMYHUKATUBHYIO pe(IeKCHI0 KaK OCO3HAHWE OCHOBAHUI COOCTBEHHBIX AECUCTBUM U
JIEUCTBUI MapTHEDPA;

B IIpollecceé KOMMYHHMKAIMU JOCTaTOYHO TOYHO, IOCJIEIOBATEIbHO U IMOJHO IEpPelaBaTh MapTHEPY
HE00X01MMYI0 HHPOPMALIMIO KAK OPUEHTHP JUIsl TIOCTPOSHUSI 1eHCTBHUS;

OCYIIIECTBIISATh KOHTPOJIb, KOPPEKIINIO, OLIEHKY JAEHCTBUI MapTHEPA, yMeTh yOexaaTh;

paboTaTh B Tpyllle — YyCTaHaBIMBaTh padouue OTHOMIEHUs, 3(P(PEKTUBHO COTPYJHUYATH U
CIO0COOCTBOBATh MPOJYKTUBHOM KOOIEpalMy; UHTErPUPOBATHCS B IPYIIY CBEPCTHUKOB M CTPOMUTH
IIPOAYKTUBHOE B3aUMOJAEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

OCHOBaM KOMMYHHUKaTHUBHOU peQIIeKCHH;

UCIIOJIb30BaTh aJIeKBATHBIE SI3BIKOBBIE CPENICTBA JUIsl OTOOpAKEHUsI CBOUX UYBCTB, MbICJIEH, MOTUBOB U
MOTPEeOHOCTEH;

oTtoOpakaTb B peud (OmUcaHue, OObACHEHHE) COAEp)KaHUE COBEpLIaeMbIX IEWCTBUI, Kak B (opme
IPOMKOH COLMAIM3UPOBAHHOM peuH, Tak U B GOopMe BHYTPEHHEN peUH.

BCTYyNaTh B JHMAJIOT, a TAK)KE€ y4acTBOBaTh B KOJIJIEKTUBHOM OOCYXJAEHHMM MpPOOJIEM, y4yacTBOBAaTh B
JUCKYCCUM M apryMEHTHpPOBaThb CBOKO IIO3MIMIO, BJIAJETh MOHOJIOTMYECKOM M JHMAJIOTMYECKON
¢bopMamMu peu B COOTBETCTBUM C TPaMMaTHUYECKUMH U CHHTAKCUYECKUMH HOPMAaMU POJTHOTO SI3bIKA;
CJIeZIOBaTh MOPAJIbHO-3TUYECKUM M ICUXOJIOTHYECKUM MPUHIMIIAM OOIIEHHUS U COTPYIHUYECTBA Ha
OCHOBE YBAJXUTEJIBHOI'O OTHOLICHMsI K INapTHEpaM, BHUMAaHMs K JIMYHOCTH JPYroro, aJaeKBaTHOTO
MEXJIMYHOCTHOTO BOCHPUSITHSI, TOTOBHOCTH a/IeKBaTHO pearpoBaTh HA HYXKIbl APYTUX, B YACTHOCTHU
OKa3bIBaTh MOMOILb U SMOLMOHAIBHYIO OJJIEP)KKY MapTHEPAM B MpoIecce JOCTHXKEHUS o0IIel 1enu
COBMECTHOM JIeSITeIbHOCTH,

ycrpauBath 3((eKTHBHBIE TpYNIOBbIE OOCYXJAEHUS U OOecreunBaTh OOMEH 3HAHUAMHU MEXIY
YJICHAMU TPYIIIBI A1l TPUHATHSA 3 (EKTUBHBIX COBMECTHBIX PELICHHIA;

B COBMECTHOW JESATENbHOCTH 4Y€TKO (OpPMYIUPOBATH LEIH TPYNIBl U TMO3BOJIATH €€ y4aCTHUKAM
MPOSBIISATH COOCTBEHHYIO SHEPTHUIO JUIS JOCTUKEHHSI 3TUX LIETIeH.

Ilo3naBarenbHbIE:

BBITIOJHATH 33JJaHUSI TBOPUYECKOTO U MOMCKOBOTO XapakTepa (mpobjeMHbIe BOIIPOCHI, y4eOHbIE 3aJauu
WM TIPOOJIEMHBIE CUTYAIINH )

IIPOBOAMTD JOKA3aTENbHBIE PACCYKACHMUS,

CaMOCTOSITENIbHOE CO3/IaHUE CIIOCOOO0B peleHus MPoOIeMbl TBOPUECKOTO U TOUCKOBOTO XapaKTepa;
CHUHTE3 KaK OCHOBAa COCTABJIEHUS LIEJOr0 M3 4YacTe, B TOM YHUCIIE C BOCIOJIHEHHEM HEJOCTAOLIUX
KOMIIOHEHTOB;

UCITOJIb30BaHUE PUEMOB KOHKPETHU3ALMH, a0CTparupoBaHusl, BapbUPOBaHUs, aHAJIOTUH , TOCTAaHOBKH
AQHAINTUYECKUX BOIIPOCOB JUJISl PELICHMSI 3a/1a4.



YMEHHE MOHUMATh U aJIeKBATHO OIEHUBATH SI3bIK CPEICTB MACCOBOIM MH(OpMAIIHH

BJIQJICTh CMBICJIOBBIM UYTEHHEM TEKCTOB pAa3JIMYHBIX JKAHPOB: W3BJICUCHHE WH(GOpPMAIUU B
COOTBETCTBUHU C LIETBIO YTCHHUS,

BBIOMpATh Harbosee 3P heKTUBHBIC CIIOCOOBI PEIICHMS 3a7]a4 B 3aBUCUMOCTH OT YCJIOBHIA;
AHAIU3UPOBATH OOBEKT C BBIACICHUEM CYIIECTBEHHBIX U HECYHIECTBEHHBIX MPU3HAKOB;

BbIOMpATh OCHOBAHMS U KPUTEPUH I CPaBHEHMSI, KJIacCU(UKALIUY, CepUALIUU OOBEKTOB;
OCYIIECTBIISITh NIOJIBEJICHHUE MO/ IOHSATHE, BHIBEACHHUE CIIEICTBUM;

yCTaHaBIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBS3H;

MIPOBOJNTH JJOKA3aTEIbHBIC PACCYKICHHUS,

MPOBOJNTH CHHTE3 KaK COCTABJICHUE IIEJIOTO U3 YacTeH, B TOM YHCJIE C BOCIIOJIHEHUEM HEOCTAIOIIUX
KOMITOHCHTOB.

KOMOMHHMPOBATh W3BECTHBIC AITOPUTMBI PEIIECHUS MaTeMaTUYEeCKUX 3a/lady, HE MpearoJararoiux
CTaH/JapTHOE MPUMEHEHHE OJTHOTO U3 HUX;

WCCJICIOBAHHE NMPAKTUICCKUX CUTYallU, BBIIBIDKEHUE TIPEUIOKCHHM, TOHUMaHUE HEOOXOIUMOCTH UX
MIPOBEPKHU HA MPAKTUKE,

MCIOJIb30BaHUE MPAKTUUYECKUX U TAOOPATOPHBIX PadOT, HECIOKHBIX

9KCIIEPUMEHTOB Ui JOKA3aTeNbCTBA BBIABUTAEMBIX MPEIJIOKEHUI; OMUCaHUE PEe3yJIbTaTOB 3THUX
pabor;

CaMOCTOSITENIbHOE BBITIOJIHEHHUE TBOPUYECKUX PabOT, OCYIIECTBISS

HCCIIEIOBATENLCKUE U MPOCKTHBIE JIEHCTBUS, CO3[JaHUE MPOJYKTa HCCIEA0BATEIbCKOM U MPOSKTHON
JESTEIIbHOCTH.

IIpenmeTHbIE:

BBIMIOJHATh BBIUMCICHHUS M TpeoOpa3oBaHUsi, BBHINOIHATH MPEeoOpa3oBaHusl anredpanyecKux
BBIPKEHUI;

pemaTh ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBIL;

M0JIb30BATHCSI OCHOBHBIMY €TUHHUIIAMHY JTHHBI, MACChI, BDEMEHH, CKOPOCTH, TUIOIIAH, 00heMa;
BbIpaxaTh 0oJiee KPYIHbIE eAUHUIIBI Yepe3 Ooliee MenKue U Hao0opoT;

OTKCHIBATH C MOMOIIBI0 QYHKIUN pa3InyHble peaabHble 3aBUCUMOCTH MEXKIY BEIHUYNHAMU;
UHTEPIPETUPOBATH IPaPUKU peaabHbIX 3aBUCUMOCTEH,

MOJIb30BATHCS OLIEHKOW U MPUKHUJIKON MPU MPAKTHUECKUX pacyeTax;

WHTEPIPETUPOBATh PE3YIbTAThl PEUICHHs 3a7ad C y4eTOM OTpaHHMYEHUH, CBSA3aHHBIX C pPealbHBIMU
CBOICTBaMH pacCMaTpUBaEMbIX OOBEKTOB;

AHATM3UPOBATH peaTbHBIC YNCIOBHBIE IAHHBIC, TPE/ICTABIICHHBIE B TA0IMIIAX, HA TUarpaMmax,
rpadukax; - pemiatb MpakKTUYECKUE 3a/ladyd, TpeOyIollne CHCTEMAaTHUeCKOro nepebopa BapuUaHTOB;
CpaBHHMBATh IIAHCHI HACTYIUICHHSI CITy4allHBIX COOBITHI;

OIICHUBATh BEPOSTHOCTH CIy4allHOTO COOBITHS, COIOCTABIIATH M HWCCIICOBATh MOJEIH PEaTbHOM
CUTYyaIlMeH C MCITOJIb30BAHUEM aIapara BEPOITHOCTH U CTATHCTUKH,

CTPOUTH U YUTATh TpauKu PYHKIIHA, UCCIETOBATh MPOCTEUIIIIE MaTEMAaTUIECKHE MOJIETH.

COJEPKAHUE KYPCA
®opma nposeaeHusi 3aHaTHii: OO0ydeHHe NIpeaycMaTpUBaeT TIPYNIOBYIO (opMy 3aHATUN B

KJIacce ¢ ydurtesieM. TemMaThdecKkoe IUIAaHUPOBAHHWE COCTOHWT W3 TPeX MOIyJeH, B KaXJIOM U3
KOTOpBIX OT 2 10 11 3aHsTHIA.

3aHATHS MpeyCMAaTPUBAIOT MHIWBHUAYAJbHYIO U TPYIIOBYIO paOOTy IIKOJBHHMKOB, a TaKXke

MPEIOCTABIISIIOT UM BO3MOXXHOCTb MPOSIBUTh W Pa3BUTh CaMOCTOATEIBHOCTh. B Kypce Hambonee
pacmpocTpaHeHbl clenynme ¢GopMbl padOThI: OOCYXKISHUs, TUCKYCCHH, pEIIeHUs KeHCOoB,
AKCIIEPUMEHTHI, BUKTOPUHBI, JIMHAMHUYECKHE Tay3bl, JUJAKTUYECKHUE UIPbl, BbHINOJIHEHUE
WHTEPAKTUBHBIX 33/IaHUIl Ha 00pa3oBaTeIbHOU TIaTgopMme.

Metoabl 1 (pOPMBI KOHTPOJISI: YCTHBIN OTBET, KOMOMHUPOBAHHBIN OTBET, TECT, CAMOCTOATEIbHAS

paborta, npakTHueckas paboTa, 3aluTa IpPOoeKTa, HTOTOBBIA KOHTPOJIb, PYOEXKHBINH KOHTPOJIb.

Mopnyab «Anredpa»
Yucia v BbIYucaeHus. (2 1)



Harypanbuslie uncna. Jpo6u. Panrionansusie yucna. /leiicTBUTeNbHBIC YUCTA.

Auredpanyeckue BbipaxkeHus. (54)

BbykBennsie BbIpaxeHHs. MHorowieHsl. AnreOpandeckue apoou. IIpeoOpasoBanue paroHaNIbHBIX
BBIPAXKEHUI.

Jluneiinbie ypaBHeHusi. HepaBencrna. (S4)

JluHeiiHple ypaBHEHHMSI C OJHOM TNepeMeHHOW. PanuonHanbHble ypaBHEHUsA. PelleHne cucteM
JIMHEUHBIX ypaBHEHUN. JINHEHbIE HEPAaBEHCTBA C OAHOU IIEPEMEHHOM. Penienue cucTeM HEpaBeHCTB.

I'padpuxn n pynkuun (34)

[onsarue pynkmmuu. O6nacts onpeneneHus GpyHkuuu. CrocoOs! 3a1aHus PyHKIHM.

Urenue rpaduxoB Qynkuuii. Ilpumepsl rpaduyeckux 3aBHCUMOCTEH, OTPaXKArOIIUX pealbHbIC
nporeccbl. @OYHKIHMSA, OMNMCHIBAIOIIAS MPSIMYK MPONOPLHMOHAIBHYIO 3aBUCHUMOCTb, €€ TIpaduk.
Jluneitnas ynkuums, e€ rpaduk, reoOMeTPUIECKHA CMBICT KO3 PUITUCHTOB.

Moayanb «I'eomerpus»

I'eomeTpuyeckue ¢urypol m ux cpoiicTBa. (11 u)

BricoTta, Menuana, OucCeKTpuca, CpeiHss JIMHUS TPEYrojJbHUKA; TOUYKU MEPECEUCHUs] CepeIUHHBIX
NEPIEeHIUKYIAPOB, OUCCEKTpUC, MeIWaH, BBICOT WM HUX MPOAOJDKeHU. PaBHOOeapeHHBIH U
PaBHOCTOPOHHUM  TpeyroibHUKU. CBOHCTBA U NpU3HAKU PaBHOOEAPEHHOTO  TPEYroJIbHUKA.
[Tpssmoyronbubiit  TpeyronbHUK. Teopema Iludaropa. I[IpuszHaku paBeHCTBA TPEYroJIbHUKOB.
HepasenctBo Tpeyronbpauka. CymMMma yrioB TpeyrojJbHUKA.

JlnvuHa oTpe3ka, AJMHA JOMAHOW, MEPUMETP MHOIOYroJibHHKA. PaccTosiHue OT TOYKH 10 HPSIMOM.
Jnuna okpyxHOCTH. I'pagycHas mepa yria, COOTBETCTBUE MEXAY BEJIMYMHOM yria W JUIMHOW IyIH
okpyxkHocTu. I[lnomane m e€ cpoiictBa. Ilnomane npsmoyronbHuka. [lnomane napaienorpamma.
[Tnomane Tpanenuu. [lnomans Tpeyroapuuka. [lnomanp kpyra, miomanb cekropa. @opmynsl 00bEMa
MPsIMOYTOJIBHOTO Tapajuiesienunena, Kyoa, map.

Monayas «PealbHasi MATEMAaTHKa)

IIpakTHKO-OpHEeHTHPOBAHHBIE 3a1a4H. (7 1)

Pemenue TexcToBbIx 3ama4. [IpeacraBnenue 3aBUCMMOCTEN MKy BETMUYMHAMU B BUIe (OPMYIL.
[Tpuxnanueie 3anaun reomerpun. [IpeacraBneHue JaHHBIX B BUAE TaOJIUL, AUarpaMM, rpauKoB.
BepostHocTs. Pemenne koMOMHATOPHBIX 3a7a4: Iepe0op BapuaHTOB. PemieHne KOMOMHATOPHBIX 3a7a4:
KOMOMHATOPHOE NMPaBUIIO YMHOKEHHUSL.

TEMATHYECKOE INTAHUPOBAHHUE

Ne n/m HaumeHnoBaHue TeM KoJu-Bo yacoB \ 90P/IIOP
1 Yucina 1 BBIYUCIICHUS 2 https://resh.edu.ru/
2 AureOpanuecKue BhIPaKSHHUS 5 https://uchi.ru/
3 Jluneiitnbie ypaBHeHus. HepaBeHcTBa 5 https://education.yandex.ru/ho
me/
4 I'paduku u GyHKITHH 3 https://interneturok.ru/
5 ['eomeTpuueckre GUTypbl M MX CBOMCTBa 11 https://edu.sirius.online/#/
6 [IpakTHKO-OpUEHTHPOBAHHBIC 33/1a41 7 https://resh.edu.ru/
Bcero 33
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KaJIeHI[apHO-TeMaTI/I‘IeCKOE ILIAHUPOBAHHUEC

Kypca BHeypouHoii AessTesbHOCTH «TpyaHbIie BOIPOChI MATEMATHKI,

9 kaacc (1 yac B Heesr0, Beero 33 yaca)

Ne Tema ypoka KosaunvecTBo
n/n 4acoB
Moayab «Aaredpa»
Yuciia 1 BbIYMCTICHUS
1 HarypanbHbie uncna. 1
2 Panmonanbsibeie B AefiICTBUTEIbHBIC YUCIA. 1
Anredpanyeckue BbIpaKeHUs!
3 BykBeHHbIE BBIpa)KCHHS. 1
4 MHOro4seHsl. 1
5 Anrebpandeckue aApoou. 1
6 Anrebpandeckue Ipoou. 1
7 [TpeoOpa3oBanue panroOHAIBHBIX BRIPAKECHUH. 1
JIuneiinbie ypapHenus. HepaBencrsa
8 JIuHeliHbIe ypaBHEHUS C OJJHOM ITEPEMEHHOM. 1
9 ParnmonanbHbie ypaBHEHHSI. 1
10 Pemenue cuctemM TUHEHHBIX YpaBHEHUI. 1
11 JIuneliHbIE HEPABEHCTBA C OAHOU IIEPEMEHHOM. 1
12 Pemenue cucteM HEpaBEHCTB. 1
I'paduxu u pyHKuMu
13 Oyukuust. O6nacts onpenenenus GyHKuu. CrocoOsl 1
3ananus pyHkun. Yrenue rpadguxon QyHKIML.
14 OyHKIMS, OMUCHIBAIOLIAS MPSMYIO IPOIOPLHUOHATIBHYIO 1
3aBUCHUMOCTb, €€ Tpaduk.
15 JluneitHas ¢yHkuus, €€ rpaduk, reoMeTpUYECKU CMBICI 1
KOA(PUIEHTOB.
Moayasb «I'eomerpus»
I'eomeTpuuyeckue GUrypsl ¥ UX CBOMCTBA.
16 BricoTa, Mmennana, Ouccekrpuca. CpenHss JIMHUSA TPEYTOJIbHUKA. 1
17 PaBHOOe1peHHBII U paBHOCTOPOHHUM TpeyroibHUKH. CBOMCTBA M IPU3HAKU 1
paBHOOEPEHHOTO TPEYT OJIbHUKA.
18 [IpsimoyronbHbli TpeyronsHuk. Teopema [udaropa. 1
19 [IpsimoyronbHbIi TpeyroapHUK. Teopema [Iugaropa. 1
20 [Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB. 1
21 HepasenctBo TpeyronbHrka. Cymma yriioB TpeyroJbHHUKA. 1
22 JlnuHa oTpesKa, JUIMHA JIOMAaHOH, TIEpUMETp MHOTOyroJibHUKa. PaccTtosiHue OT 1
TOYKH 10 NPAMOM. J{1IMHaA OKPYKHOCTH.
23 I'panycHas Mmepa yria, COOTBETCTBUE MEX/y BETMUMHOMN yria U JUIMHOW AyTH 1
OKPYXHOCTH.
24 [Tnomane npsMOyroiapbHUKA, TMapajuiejorpaMma, Tpamneluu, TPeyrojJbHUKa. 1
25 [Tnomane kpyra, cekropa. 1
26 ®opmyiel 00bEMa MPSAMOYTOJILHOTO Napaienenunena, kyoa. [ap. 1
Moayas «PeajibHasi MaTeMaTHKa»
IIpakTHKO-OPpHEHTHPOBAHHbIE 32/1a4YH
27 Pemrenne TeKCTOBBIX 3a1a4. 1
28 [IpencraBnenne 3aBUCHMOCTEN MEKIY BETHUYNHAMHE B BUJIE (DOPMYIL. 1




29

[IpuknagHbie 3a1a91 TEOMETPHUH.

30 | IlpeacraBienue JaHHBIX B BUJIE TaOJIUI, JUArpaMM, rpauKoB.

31 BepositHocTh. Perenne koMOMHATOPHBIX 3aj1a4: Iepedop BapUAHTOB.

32 | Pemenne KOMOMHATOPHBIX 33/1a4: KOMOMHATOPHOE IIPABHIIO
YMHOEHHS.

33 HToroBoe TecTupoBaHue.




Y4yeOHO-MeTOAMUYECKOE 00ecIIeueHue.

1. Poccuiickasi 3jieKTpoHHasi mKoja. bonbiioit Habop pecypcoB i oOydeHHsS (KOHCIEKTHI,
BUJCOJICKLINH, YIPAKHEHUS U TPEHUPOBOYHBIE 3aHATHS, METOIUYECKUE MaTEPUAIIbI ISl yUUTEIIS.
2. «Y4Hu.py» - MHTEPAKTUBHBIE KypChl II0 OCHOBHBIM IIPEIMETaM MU IOATOTOBKE K IPOBEPOUYHBIM

paboTaMm, a Takke TeMaThUyecKue BeOMHaphl MO AMCTAHUIMOHHOMY oOOyueHuro. Meroauka IIaTGopMBI
MOMOTaeT OTpadaThiBaTh ONIMOKM YYECHUKOB, BBICTPAMBACT WX WHIWBHIYaIbHYI) 00pa30BaTEIbHYIO
Tpaekropuio. https://uchi.ru/

3. «SAngexc. Yueduuk» - 6onee 45 ThiC. 3a]aHUN PA3HOTO YPOBHS CIIOKHOCTHU JUIS IIKOJBHUKOB 1—
9-x kimaccoB. B umncne Bo3moxHOcTel «SHaekc. YueOHHMKA» — aBTOMaTHuYeckas IpPOBEpKAa OTBETOB U
MrHOBEHHas oOparHas CBsi3b it o0y4atommxcs. https://education.yandex.ru/home/

4, «SKnace» - cepBuc, MO3BOJSIONIMI YYUTENIO BBIAATh HMIKOJBHUKY MIPOBEPOUHYIO padboTy. Eciu B
Xo0Jie pabOThl YYEHHWK JOIMYyCKAaeT OMMOKY, €My OOBSCHSAIOT XOJ peIIeHUS 3aJaHus W Npeaiararr
BBIMIOJIHUTH APYroil BapuaHT. YUMUTENb MOJIy4aeT OTYET O TOM, KaK YYCHHKH CIPABIISIIOTCS C 3aJaHUSIMH.
https://www.yaklass.ru/

5. Mo0OuabHOe JJEeKTPOHHOEe 00pa3oBaHHe — pa3HOOOpa3HbIe (GopMaThl MaTepHAOB (TEKCT,
MYJBTUMEINA, HHTEPAKTHUBHBIC pecypchl). LludpoBoit 00pa3zoBarenbHbIii KOHTEHT MOTOTOBJICH IS ICTEH B
Bo3pacte ¢ 3 10 7 NeT, a Takke pa3padoTaHbl OHJAMH Kypchl sl oOywarommxcs — 1-11  kiaccos.
[IpenycMoTpeHa cucteMa BUACOKOH(EpeHIM u MecceHpkep. https://mob-edu.ru/

6. ®oxcdopa - oHnaiH-mKona A oOyuaromuxcst 1-11 kmaccoB, momoraromniasi B MOJATOTOBKE K
EI'D, OI'D, omuvnuagam. Jlnsg yuuTenedl TpPOBOIAATCS KypChl TOBBIIICHUS KBATU(UKAUH |
npodeccroHanbHOM MePenoAroTOBKY, a sl POJIUTENENH — OTKPBITHIE 3aHATHS O BOCIIUTAHUU U pa3BUTHH
nereii. https://foxford.ru/about

7. «Cupuyce. Ounaaiin» - Ha mardopme pasmenieHbl JOMOTHUTENbHBIE TJIaBbl MO PA3IUYHBIM
npeaMeram st 7-9-x kimaccoB. Kypcesl o6bemom ot 60 1o 120 wacoB mpenHa3HaAYCHBI )1 UCIIOJIB30BaHUS B
KauecTBE MPOTrpaMM JTOMOIHUTEIFHOTO 00pa30BaHusl, a TAKXKe JIJIS MOBBIIICHUSI KBaTU(UKALIUU TIeIaroroB.
https://edu.sirius.online/#/

8. «MapkernJieiic o0pa3oBaTejbHBIX YCJIYD» - JOCTYI K Karajiory HWHTEpaKTUBHBIX
00pa3oBaTeNbHBIX MaTEPHUAIOB, y4eOHOM JTUTEPATypE, IITEKTPOHHBIM KHATAM, 00yJYaroIIiM BHIE0 B KypcaMm.
B HamonHeHue pecypca BOBIEUEHBI BEAYIIME POCCUUCKHE KOMIIAHUU PAa3sHOTO MPOQUIIA, Cpeau  KOTOPBIX
— «Supekcy, «1C», «Yuu.py», «Cxaitenr», «KonBapac», wuznatenscTBo «IIpocBemenue» u Apyrue.
https://elducation.ru/

9. «HTepHETYPOK» - 3TO MOCTOSTHHO TOTOJIHsIEMAasi KOJUIEKIIUSI YPOKOB 110 OCHOBHBIM TIPEIMETaM
HIKONbHOM mporpammbl. Ha caiite coOpaHbl ypoKku, BUAEO, KOHCIIEKTHI, TECTHI U TPEHAKEPhl €CTECTBEHHO-
HAYYHOT'O M TyMaHUTapHoro ukia juis 1-11 kiaccos. https://interneturok.ru/

10. MzpareancrBo «IIpocBemenue» - OeCIUIaTHBIM JOCTyN K 3JEKTPOHHBIM BEpPCUSIM y4eOHO-
METOJIMYECKUX KOMIUIEKCOB, BXxoadumux B DenepanbHblii nepedeHb. st paborbl ¢ yueOHUKaMU He
notrpeOyercss MOAKIIOYEHHMS K UHTepHeTy. MHpopMalMoHHBIM pecypc pacrnonaraercs 1O ajapecy
https://media.prosv.ru/

11. «AKaJeMKHUTa/Y4eOHUK» -  On-line  OubnuoTexka  y4eOHON  nuTepaTtypbl  cailT
http://akademkniga.ru/
12. M3pareascTBo «Pycckoe ¢a0BO» - J0CTYyNl K OJIGKTPOHHBIM (opMaM y4yeOHUKOB U3

®denepalibHOTO MEPEUHs, K paboyuM TeTpaasiM, METOJUYECKIM MMOCOOUSIM, UHTEPAKTUBHBIM TpeHaXEpaM, a
TaKKe CTOPOHHUM pecypcaM U aBTOPCKUM HapaboTKaM menaroros. https://pycckoe- cioBo.pd/

13. «bubdauomKoa» - OOCTyH K UIKOJbHBIM Yy4eOHHMKaM, LIKOJIBHOHN JWTEpaType, pa3iInyHbIM
MenuapecypcaM,  JJCKTPOHHBIM  BepcusiM  JkypHaioB  «CemeitHoe — ureHue»,  «Uwuraiikay.
https://biblioschool.ru/
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