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MOACHUTEJIbHAA 3ATNMNCKA
Paboyas nporpamma Mo aarebpe  4na 7 Knacca paspabotaHa Ha oOcHoBe defiepasibHOro rocyfapCTBEHHOMO
obpa3oBaTe/IbHOro CTaHjapTa OCHOBHOroO 00Llero obpasoBaHusi, MNaHUPYEMbIX Pe3y/bTaToB OCHOBHOMO 06LLero obpasoBaHus,
MpumepHOM 06pa3oBaTe/IbHO MNporpaMMbl  HayasibHOro  (cpefHero) o6uwero 06pa3oBaHUs, aBTOPCKOM  Mporpammbl
«MaTtematuka» (Mep3nak A.I"., MNMonoHckuin B.B., Akup M.C.-4-e n3g.-M.:BeHTaHa-I"pa,-2019r.)
HopmatuBHble JOKYMEHTbI, 06ecrneynBaroLLve peannsaumo nporpamMmbi:
1 ®eaepasnibHbIin 3aK0H 0T 29.12 2012 r. N 273-®3 "0O6 06paszoBaHuny B Poccuitickon ®egepauum» (cT. 2, nn.9, 10).
2. depepanbHbIN rocyaapCTBEHHbIM 06pa3oBaTe/lbHbIA CTaHAAaPT OCHOBHOrO 06Llero 06pa3oBaHus, YTBEPXKAEHHbIN

npukasoMm MuHUCTepcTBa 06pa3oBaHUs U Hayku Poccuickoin dPepepaumm ot 05.03.2014 Ne 1089. (B pegpakumm ot 23. 06.

2015r.)

3. Mpnka3 MuHUCTepcTBa 06pa3oBaHMA U Haykm Poccuiickoin depepauum Ne 1576 ot 31.12.2015 «O BHeCceHuu
nameHeHuii B ®roC HOO, yteepxxaeHHbI npukazom MOuH P® ot 06.10.2009r. Ne 373»

4. Mprka3 MuHuctepcTia MNpoceelyeHns PO ot 08.05.2019 N 233 «O BHeCeHUM U3MeHEHWIA B (hefepasilbHOM MepeyHe

YYeOHMKOB, PEKOMEHAYEMbIX K  WCMO/b30BaHUIO  MpW pean3aumMm  MMEKLWMX  FOCYAAPCTBEHHYHO  aKKpeauTaumio
06pa3oBare/ibHbIX NPOrpamMmM HayasbHOro 06Lero, OCHOBHOIO 06LLEro, cpefHero obLLero obpasoBaHms»

S. OcHoBHas obpasosaresibHas nporpamma MBOY «OcHoBHas LwKona Ne5» MKIro

6.  TNporpamma BocnuTtaHus MBOY «OcHoBHas wwKona Ne5» Ha 2021-2025 yyebHble roga.

7. Y4ebHblin nnaH MBOY «OcHoBHas wkona Neb» MKIO.



OBLWAA XAPAKTEPNCTUKA YUYEBHOIO NMPEAMETA

Kypc anrebpbl B 7-9 Knaccax npefcTaBneH B BUAE CNefyHOLWMX COfepXKaTefibHblX pas3fenos : «Anrebpa», «4ucnosble
MHOXECTBa», «PYHKLUMUN», «INIEMEHTbI NPUKIaAHON MaTeMaTUKN», «Anredbpa B UCTOPUYECKOM PasBUTUM.

CofepxxaHue pasfena «Anrebpa» (QoOpMUPYeT 3HaHUA O MaTeMaTMYeCKOM f3blke, HeoOXOAuMble [/ peLleHus
MaTeMaTUyecKnX W MpakTUYeckux 3agad. PopMUpYeT Yy yyalmxcs annapar pelleHns 3afady ¢ MOMOLbH YPaBHEHWIA, CUCTEM
ypaBHEHWIA N HepaBEHCTB. Pa3BuTre aNropuTMUYECKOTO MbILLISIEHUS.

Pa3gen «4ucnoBble MHOXECTBa» HaLle/leH Ha MaTemMaTUyecKoe pa3BuTue yyalmxcs, (hOpMMpOBaHME Y HAX YMEHWS TOYHO,
CXaTo N ACHO M3/1aratb CBOM MbIC/IM B YCTHOW Y NMUCbMeHHOW peun. CofepXkaHve pasfena paclumpseT NMoHATME O YKCTe.

B pasgene « ®YHKUMWU» LIKOMIbHUKX MOMYYatOT KOHKPETHblE 3HaHWA O (PYHKUMM KakK MaTemaTMyecKoin Moaenn O
OnucaHus W UCCNef0oBaHWsA MPOLECCOB W fABMEHWIA OKpyXalollero mupa. Marepuan pasgena Crnoco6CTBYeT pasBUTUIO
BOOOPAXXEHUSA W TBOPYECKMX CMOCOOHOCTEN YYEHWKOB, YMEHMWIO WCMO/b30BaTb Pas3/IMYHble A3bIKM MaTeMaTuKM(CNOBECHBIN,
CUMBOINYECKNIA, TpaUyecKnii ).

CofepxaHvie «3MeMEHTbI NPUKNaAHON MaTeMaTUKU» PacKpbiBaeT NMPUKNagHOe M MpPaKTUYecKoe 3HayYeHne MaTemMaTuKy B
COBPEMEHHOM MMpe. Yyalmeca UMetoT BO3MOXHOCTb MPeACTaB/IATh U aHA/IM3MPOBATL Pa3/IMYHY0 UH(OPMaLUIO.

Pasgen «Anrebpa B MCTOPMYECKOM PasBUTUM» (OPMUPYET MpPeAcTaBleHNe O MaTeMaTMKe KaK 4aCTu 4enoBeYvecKoi
Ky/NbTYpbl, CO3[aHNA Ky/bTYPHO-UCTOPUYECKOIN Cpeabl 00yYeHus.

Llenn v 3agaumn Kypca

Kypc anrebpbl 7-9 KnaccoB sBnfeTcAd 6a30BbIM 18  MaTreMaTMyecKoro 06pas3oBaHVst U pasBUTUSA  LUKO/IbHUKOB.

Anrebpanyeckune 3HaHUSA Y YMEHUA HEOOXOAMMbI 415 U3YUYeHUst TeoMeTpumn B 7-9 Kriaccax, anrebpbl U MaTeMaTUYecKoro aHamnsa

B 10-11 knaccax, a Takke MU3yUYeHUs CMEXHbIX AUCLUN/IVH.



[MpaKTnyeckas 3HAYMMOCTb LUKOMIbHOrO Kypca anrebpbl 7 -9 K/1acCoB COCTOMT B TOM, YTO MPeAMETOM ero M3ydeHus
ABNAKOTCA KO/MIMYECTBEHHbIE OTHOLLUEHMA W MNPOLECCbl pPeasibHOro Mupa, OMuCaHHble MaTeMaTtuyecKumu mogensmu. B
COBpPEMEHHOM 06LLecTBe MaTemMaTMyeckas MoAroTOBKa HEOOX0AMMA KaXAOMY YeloBeKY, TaK Kak MaTemMaTuka npucyTCTBYET BO
BCEX C(pepax YesIoBeYeCKOn fedaTe/IbHOCTU.

OCHOBHbIMY LiensMun Kypca «Anrebpa» ang 7-8 knaccoB B COOTBETCTBMU C PefepasibHbIM 06pa3oBate/ibHbIM CTaHAAPTOM
OCHOBHOro 06Lero 06pasoBaHNA SBMAOTCA: «OCO3HAHME 3HAYeHUS MaTeMaTUKU ... B TMOBCEAHEBHOW >XM3HW YeNOBEKa;
(hopmmnpoBaHMe NPeacTaBneHNiA 0 CoOLMaNbHbIX, KYNbTYPHbIX N MCTOPUYECKUX (PaKTOpax CTaHOB/EHUS MaTeMaTUYeCKOW HayKMu;
(hopmMupoBaHMe MpPeACTaB/eHNA O MaTeMaTUKe KakK 4acTu 00LleyesioBe4ecKonW Ky/nbTypbl, YHMBEPCA/IbHOM $A3blKe HayKw,
MO3BONAIOLLEM OMUCHIBATL M M3yyaTb peasibHble MPOLLECChl U ABneHNns» (1, c. 14)

Llenn nsydeHus:

. OBNlafleHNe CUCTEMOM MaTemaTMUeCKMX 3HAHWA W YMEHW, HeOoOXOAWMMbIX A9 MPUMEHEHUS B MPaKTUYECKOW
[eATeNIbHOCTU, U3YYEHUSI CMEXHbIX AUCUUMANH, MPOAC/HKEHNA 06pa30BaHNs;

. WHTENNeKTyalbHOe pa3BuUTUE, (POPMMPOBAHME KayeCcTB JIMYHOCTW, HEOOXOAMMbIX YeNnoBeKy NS MOSIHOLEHHOM
YXM3HW B COBPEMEHHOM O6LLECTBE: ACHOCTb M TOYHOCTb MbIC/IN, KPUTUYHOCTL MbILEHUS, UHTYNUUMA, NOTMYECKOe MbILL/IEHNE,
3/IEMEHTbI aITOPUTMUYECKOIN KYNbTYpbl, MPOCTPAHCTBEHHbIX MPeACTaB/IeHWI, CNOCOBHOCTbL K MPe0ONeHNI0 TPYAHOCTENR;

. (hopmmMpoBaHMe MpPefCTaB/IeEHNIA 06 MAeaxX U MeToAax MaTeMaTWKWM Kak YHUBEPCAbHOTrO A3blKa HayKU N TEXHUKW,
CpeAcTBa MOZENMPOBaHUSA SBMIEHNIA U NPOLLECCOB;

. BOCMUTaHUE KyNbTypbl JIMYHOCTM, OTHOLLUEHWA K MaTemaTMKe Kak K 4acTh OOLLeYenoBeYeCKOn KynbTypbl,
MOHUMaHWe 3HAYMMOCTM MaTEMATUKK A1 HAYUYHO-TEXHNYECKOro nporpecca.

° CNCTEMATUYECKOE Pa3BUTNE MNOHATUA YNCNA,



. Bblpab0TKa YMEHWA BbINOMHATL YCTHO W MWUCbMEHHO apu(METUYECKMe AeWCTBUA Hag uuciamu, MepeBOAUTb
NMpaKTUYecKne 3adayy Ha A3blK MaTeMaTuKW; MOArOTOBKA OOYYaltOLWMXCA K M3YYEHUKD CUCTEMATMYECKMX KYPCOB asirebpbl U
reoMeTpun.

B npouecce n3yyeHns anrebpbl LWKONbHUKN Y4YaTCA M31aratb CBOM MbIC/IM ACHO U MCYEPNbIBaOLLE, MPUOBPETAOT HaBbIKU
4ETKOr0 M rpamMOTHOrO BbIMOMIHEHNA MaTeMaTUYeCKMX 3aruceid, NpyY 3TOM MCMO/Mb30BaHNE MaTeMaTUYeCKOro A3blKa Mo3BosseT
pa3BMBaTb Y YYalLMXCA FPaMOTHYH YCTHYHO U NMUCbMEHHYHO peyb.

3HaKOMCTBO C WUCTOPUEN Pa3BUTUA anrebpbl Kak HaykKy (hOpMUPYeT Y yyalmxcs npefcTaB/ieHns 06 anrebpe Kak 4actu
06LLIeYeI0BEYECKO KYNbTYPbI. Y CBOEHHbIE 3HAHWSA 1 CMOCO0bLI AeNCTBUA HEOOXOAUMBI HEe TOMbKO A1 fa/IbHEALLEro YCreLwHoro
N3yYeHNs MaTeMaTUKU U APYTUX LWKOMbHBIX ANCLMINIVH, HO U 419 PeLUeHNs MHOMMX MPaKTUYeCKMX 3aay4 BO B3POC/ION YKU3HW.

3ajayn nsyyeHus,

Mporpamma ornpegenser pas 3afad, pelleHne KOTOpbIX HarmpaBieHo Ha JOCTVXKeHMe OCHOBHbIX Liefieli OCHOBHOIO 0OLLEro
MaTeMaT1yecKoro 06pa3oBaHus:

. dopMMpoBaTh  3NIEMEHTbl  CAMOCTOATE/IbHOW  WHTENNEKTYa/IbHOW  [eATe/IbHOCTM Ha  OCHOBE  OB/afeHus
MaTemMaTMyecKMMyM MeTofamm Mo3HaHMs OKPY>KaroLLero mMupa (YyMeHust ycTaHaBMBaTb, OMUCLIBaTb, MOAENNPOBATL U OOBACHATb
KO/INYECTBEHHbIE N MPOCTPAHCTBEHHbIE OTHOLLEHNS);

. Pa3BMBaTb OCHOBbI IOrMYECKOro, 3HaKOBO-CUMBO/IMYECKOTrO U a/ifOPUTMUYECKOTO MbILLIIEHUS; NPOCTPAHCTBEHHOIO
BOOOPaXKEHUSA; MaTEMATUUYECKON peyun; YMeHMss BECTU NMOUCK MH(OpMaLMK 1 paboTaTh C Heil;

. Pa3BMBaTb NO3HaBaTe/IbHbIE CMOCOOHOCTY;

° BocnuTtbiBaTb CTPEM/IEHNE K paCLLUMPEHUIO MaTEMaTUYECKNX 3HaHWIA;



CnocobcTBOBaTL MHTENNEKTYaIbHOMY PasBUTUIO, (DOPMMPOBATL KayecTBa JIMYHOCTU, HEOOXOAUMbIE Yen0oBEKY A/
MOSIHOLEHHOMN W3HW B COBPEMEHHOM OOLLECTBE, CBOWCTBEHHbIE MAaTEMATUYECKOW AeATe/IbHOCTU: ACHOCTM M TOYHOCTU MbIC/IN,
WHTYWULMK, NOTNYECKOrO MbILLIEHUSA, NPOCTPAHCTBEHHbIX NMPeACTaB/eHnA, CNOCOOHOCTU K NMPEOAONEHNIO TPYAHOCTEN;

. BocnutbiBaTb Ky/nbTypy JIMYHOCTM, OTHOLWIEHME K MaTeMaTWKe KakK K 4aCTu OOLLEeYeOBEYEeCKON KyNbTypbl,
nrparoLLein ocobyto posb B 06LLIECTBEHHOM Pa3BUTUN.

PelleHe Ha3BaHHbIX 334a4 06ecneynT 0CO3HaHME LUKO/IbHMKAMU YHUBEPCA/IbHOCTM MaTemMaTUyeCKX Crocob0B Mo3HaHWS
MMpa, YCBOEHME MAaTEMATUYECKMX 3HAHWIA, CBA3EM MATeMaTUKN C OKPY>XKatoLleld AeCTBMTENIbHOCTBI0 U C APYTMMU LLKO/IbHBIMU
npeaMeTamu, a TakKe IMYHOCTHYHO 3aMHTEPeCOBaHHOCTb B pacLUMPeHUN MaTeMaTUYECKUX 3HAHUIA.

MECTO YUEBHOIO KYPCA «AJITEBEPA» B YYUEBEHOM MJTAHE

BasuCHbIN y4ebHbIA NiaH Ha u3yyeHne anredpbl B 7 Knacce OCHOBHOWM LUKO/bI OTBOAUT 3 yYebHbIX 4acoB B Hefe/to B
TeyeHne BCero roga obydyeHus, Bcero 102 ypoka. B Tom uucrie 9 KOHTPO/IbHBIX paboT B 7 Kfiacce W, BK/KOYas UTOrOBYHO
KOHTPO/IbHY0 paboTy. YpoBeHb 06yyeHUs - 6a30Bblid. CornacHo basvcHOro y4ebHOro niaHa B 7 Kracce M3yyaeTca npegmet
«MaTemaTtnka» (MHTErpupoBaHHbIA NPegMEeT), KOTOPbIA BKIHOYAET apuUPMETUYECKNIA MaTepuan, 3/leMeHTbl anrebpbl.

MNAHNPYEMBbBIE PE3YJIbTATblI OCBOEHNA
YUYEBHOIO NMPEAMETA «AJITTEBPA»

JINUHOCTHbIe pe3ynbTaThbl

JINYHOC T HbIM pe3ynbTaTOoM U3ydYeHVss NpeamMeTa ABMSEeTCA (DOPMUPOBaHNE CredyoLWmMX YMEHUA N KAYeCTB:

. YyBCTBO ropAocTL 3a CBOK POAUHY, POCCUICKMIA HApOg, 1 UCTOpUIO Poccuu;

. Oco3HaHVe ponn CBOeil CTpaHbl B MUPOBOM PasBUTUK, YBaXKUTEbHOE OTHOLUEHME K CeMeWHbIM LIEHHOCTAM,
OepeXkHoe OTHOLLIEHWNE K OKPY>KatoLemy Mupy.

. LleniocTHOE BOCMPUATUE OKPYXKAIOLLLETO MUPA.



PasBUTYI0 MOTMBALMIO Y4YeOHON [eATefIbHOCTM W JINYHOCTHOrO CMbICNa Y4YeHUs, 3aMHTepecoBaHHOCTb
NPUOBPETEHNN M PaCLLUMPEHNN 3HAHMIA U CNOCOO0B AENCTBUIA, TBOPYECKNIA NOAXOA K BbIMONHEHUIO 3aaHuMN.
PethneKCUBHYO CaMOOLEHKY, YMEHWe aHa/IM3MpoBaTb CBOU LeNCTBUSA 1 YNpaBnsaTh UMN.
. HaBbIK/ COTPYAHNYECTBA CO B3POC/bIMU 1 CBEPCTHUKAMMU.
YCTaHOBKY Ha 3[40pO0BbIi 06pa3 XW13HW, HaIMYMe MOTMBALMN K TBOPUECKOMY TPpYAY, K paboTe Ha pe3y/bTar.
* He3aBNCMMOCTb U KPUTUYHOCTb MbILLSIEHNS.
e Bonsa 1 HaCTOMYMBOCTb B AOCTUMXKEHUN LIENN.
MeTanpefMeTHble pe3y/bTaThbl
MeTanpeagmMe THbIM pe3yNbTaTOoM U3yYeHUs Kypca siBfseTCs (hopMm1poBaHme yHMBepcasbHbIX YYebHbIX aencTeui (YY)
PerynaTusHble YY/:
* CaMOCTOATeNIbHO 06HapyXXmnBaTb 1 (POPMY/IMPOBaTh yUebHy0 npobremy, onpesensarts uens Y/,
e BbIABUraTb BEPCUM PeLLEHUsi MPo6/eMbl, 0CO3HaBaTb (M MHTEPrpPeTMpPOoBaTb B Clyyae HEOOXOAMMOCTU) KOHEYHbII
pe3ynbTar, BblbmpaTtb CPeACcTBa AOCTUXKEHUS LieNIN U3 NPeANoXeHHbIX, a TakKe UCKaTb X CAMOCTOATESIbHO;
* COCTaBNSATb (MHAMBUAYANLHO WX B TPYNNE) NiaH peLleHns npobnemMs! (BbINONHEHNS NPOEKTa);

e paboTan Mo nnaHy, CBEPSTb CBOWN ENCTBUS C LIENbIO W NPY HEOBXOANMOCTM UCNPaBNsATb OLLUMOKN CaMOCTOSTENbHO (B TOM
yuncne 1 KOPPEeKTMPOBaTb MNaH);

* B [Masiore ¢ yumtesieM COBEPLLEHCTBOBATb CAMOCTOATE/IbHO BblOPaHHbIE KPUTEPUM OLIEHKM.
lNo3HaBaTeNbHblE YY/!

* NPOBOAWTL HabNIOLEHNE U SKCNEPUMEHT MOoJ, PYKOBOACTBOM YUUTENS;

* OCYLLIECTB/IATbL PaCLUMPEHHbIA MOUCK MH(OPMaLMK C UCMOJb30BaHWEM PeCypcoB 6MG/INOTEK U IHTEPHETa;

* OCYLLIECTBNATH BbIOOP Hanbonee aththeKTUBHbLIX CNMOCOOOB PeLLEHNs 3a1ay B 3aBUCUMOCTIN OT KOHKPETHBbIX YC/IOBWIA-



* aHa/IM3MpoBaTb, CPaBHUBATb, Knaccuguumposatb 1 06006LLaTh (haKTbl U ABMEHNS;

* laBaTb ONpeaeneHnNs NOHATUAM.

KoMMyHUKaTMBHbIE YY/[:

* CAaMOCTOATE/IbHO OpraHn30BbIBaTb Y4ebHOe B3aUMOAENCTBUE B rpynne (onpefensdTs 06Lume Lenu, oroapmsaTbes apyr
C APYrom 1 T. 4.);

* B IUCKYCCUM YMETb BbIBUHYTb aprymMeHTbl 1 KOHTPapryMeHTbl;

* YUMUTbCA KPUTUYHO OTHOCUTBLCA K CBOEMY MHEHWMIO, C AOCTOMHCTBOM MPW3HAaBaTbh OLIMOOYHOCTb CBOEr0 MHEHUSA U
KOPPEKTMPOBATH €ro;

* MOHUMasA MO3ULMIO APYroro, pasnMyatb B ero peyn: MHeHWe (TOYKY 3peHus), L0Ka3aTe/NIbCTBO (aprymeHTbl), (hakTbl
(rMnoTesbl, aKCUOMbI, TEOPUN).

[MNpeaMeTHble pe3ynbTaThbl

[MpegMeTHbLIM Pe3yNbTaToM U3yUYeHNs Kypca ABNsSeTCA CDOPMUPOBAHHOCTb CNeAYHOLLMX YMEHWA:

MNpegmeTHasA 0611acThb «ApUPMeTUKa»

* BbIMNO/HATL YCTHO apuPMETUYECKME [AENCTBUA: CNOXKEHUE W BblUMTaHWE [BY3HAYHbIX YMCEN U AeCATUYHbIX Apobei ¢
[BYMSI 3HaKaMu; YMHOXeHWe OfHO3Ha4HbIX 4MCen, OAHO3HAYHOro Ha ABY3HAa4YHOE YWC/IOo; AefleHMe Ha OAHO3HAYHOEe 4MUCho,
[ECATUYHON Apo6Y C ABYMS 3HAKaMW Ha OAHO3HAYHOE YKCIO;

* MNepexoanTb OT OAHOW (HOPMbI 3arnUcK YMCen K APYron, npefacTaBnAaTb AECATUYHYHO Apobb B BUAE 0ObIKHOBEHHOW U B
MPOCTENLLNX CNyYasxX 0ObIKHOBEHHYIO — B BUAE LECATUYHON, NMPOLEHTbI — B BUAE Apo6u 1 Apobb - B BUAE MPOLIEHTOB;

* HaxoAWUTb 3HAYEHWS YMCNOBBIX BbIPAKEHWNIA, COAEPXKALLMX Liefble Ymcnia 1 JecATuYHbIe apoou;

* OKPYINIATh LieNble U JeCATUYHbIe APOOU, BbINOMHATL OLEHKY UMC/IOBbIX BblPaXKEHWIA;



* M0Nb30BaTbC OCHOBHbIMW eAVHULAMW [/IMHbI, MacCbl, BPEMEHW, CKOPOCTW, Mnowaau, obbema; NepeBoAuTb OfHWU

eVHNLbI N3MEPEHNUS B APYTUE;
* pellaTb TEKCTOBbIE 3a/1auu, BK/IOUas 3afayn, CBs3aHHbIE C APOOSAMM 1 NPOLIEHTAMM.

cnonb3oBaTb NPUOOPETEHHbIE 3HAHUA U YMEHWS B NPAKTUYECKON AeATEeNbHOCTM 1 NOBCEAHEBHOM YKU3HN /1S

* PELLUEHNSI HECMNOXHbIX MPaKTUYECKMX pPacYeTHbIX 3a4a4y, B TOM YMCNe C WCMOMb30BaHMEM MPU  HEo6X0AMMOCTH
CMpaBOYHbIX MaTepnasnoB, KasbKynaTopa;

e YCTHON NPUKMAKN W OLEHKW pe3ynbTaTa BbIYMCNEHWUIA; MPOBEPKM pe3y/bTaTa BbIUYWUCIEHUA C WCMNOMNb30BAHMEM
Pa3NNYHbIX NPUEMOB;

e VHTEpnpeTauumn pe3ynbTaTOB PeLUeHNs 3afady C Y4YeTOM OrpaHWYeHuid, CBA3aHHbIX C peasbHbIMW  CBOVCTBaMM
paccmMaTpuBaeMbIX NPOLIECCOB W SIBEHWIA.

MNpeameTHasa 06nacTb «Anrebpax

* NepeBOAMTb YCNOBUS 3adaun Ha MaTEMATUYECKUIA  SI3bIK;

* 1CMOMb30BaTb METO/bl PAabOThI C MPOCTEMLLMMMN MaTEMATUYECKUMUN MOAENSMMU,;

* OCYLLIECTBNATb B BbIPaXEHMSX 1 (HOPMY/axX YNCI0BbIE MOACTAHOBKN U BbINOHATL COOTBETCTBYHOLLME BbIUYNC/IEHNS;

e 1N3006paKaTb YMC/a TOYKAMN Ha KOOPANHATHOM fTyue;

* ONPeaensTb KOOPANHATLI TOYKN Ha KOOPANHATHOM Nyue;

* COCTaBMSITb OYKBEHHbIE BbIPAXEHMS U (HOPMYNbl MO YCNOBMSIM 3afay; OCYLLECTBMSTb B BbIPAKEHMAX U (DOpMYynax
YMCOBble MNOACTAHOBKYM U BbIMOMHATbL COOTBETCTBYHOLLIME BbIMUCNIEHNS;

* peLlaTh TEKCTOBbIE 3aa4n anrebpanyeckuM MeTOAOM.

Vicnonb3oBaTb r|p|/|o6peTeHHb|e 3HaHUA N YMEHNA B I'Ip&KTI/I‘-IECKOI7I AEeATENBbHOCTU U I'IOBCG,EI,HGBHOVI >KU3HN ANnA:



BbIMO/IHEHMA pacyeToB N0 (hopMynam, COCTaBNEHMSt (POPMY/, BbIPaKAKOLMX 3aBUCMMOCT MEXAY peasbHbIMU

BENNYMHAMMN.

MNpeameTHasa obnacTb « eoMeTpuUs»

* N0Nb30BaTbCS FEOMETPMUECKMM S3bIKOM A1 ONMCaHNA NPEAMETOB OKPYXKAOLLEr0 MUPA;

* pacno3HaBaTb M N306paXkaTb reOMETPUYECKNE (UTYPbI, Pa3nyaTh NX B3aUMHOE PaCnoOXEHME;

* pacro3HaBaThb Ha YepTexKax, MOAENsAX 1 B OKpYXKatoLeli 06CTaHOBKE OCHOBHbIE MPOCTPAHCTBEHHbIE TeNg;

* B MNPOCTEMLLUMX CMyYasX CTPOUTb Pa3BePTKM MPOCTPAHCTBEHHbIX TEN;

* BbIYUCNATb NAOWAAN, NEPUMETPbI, 06bEMbI MPOCTENLLNX FreOMEeTPUYECKMX uryp (Ten) no dopmynam.

Acnonb3oBaTb NPUOBPETEHHbIE 3HAHWS U YMEHUS B MPAKTUYECKON AeATeNbHOCTU 1 MOBCEAHEBHOMN >KNU3HW A/1si:

* PELLIEHNSI HECIOXHbIX TEOMETPUYECKMX 3adad, CBA3aHHbIX C HaXOXAEHMEM W3YYEHHbIX FEOMETPUUECKMX BENNYUH
(Mcnonb3ys Npy HE0BXOANMOCTM CMPABOYHMKMN U TEXHUYECKUE CPEeACTBa);

* MOCTPOEHUIA rEOMETPUYECKUMMN UHCTPYMEHTaMM (IMHENKA, YronbHUK, UMPKY b, TPAHCMOPTUP.

MNTAHNPYEMBbBIE PE3YJIbTATbI OCBOEHUA MNPOIPAMMBDbI
MO PASAEJIAM KYPCA «AJIEBPA»
BbINyCKHUK HayunTCca B 7-9 Knaccax (419 MCrosib3oBaHUS B MOBCEAHEBHOM XM3HWU U 06ecrneyeHnss BO3MOXKHOCTH
YCMeLLHOro npogo/HkeHns obpasoBaHMA Ha 6a30BOM YPOBHE)
OneMeHTbl TeopUit MHOXKECTB 1 MaTeMaTNYECKON NOTVKY
* OnepupoBsaTb Ha 6a30BOM YPOBHE MOHATUAMW: MHOXECTBO, 3/1eMEHT MHOXECTBA, NMOAMHOXECTBO, NMPUHAIEXHOCTD;
* 3a/]aBaTb MHOXXECTBA MEPEYNCIEHNEM NX NIEMEHTOB,;

* HAXOAWTb MepeceyeHne, 06beAVHEHE, MOAMHOXECTBO B MPOCTEMLLNX CUTYaLWNX;



* ONepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMMU: ONpeaeneHne, akcMoma, Teopema, A0Ka3aTe/lbCTBO;

* MPUBOAUTL MPUMEPbI 1 KOHTPNPUMEPBI 415 NOATBEPXK/AEHUS CBOMX BbICKA3blBAHWIA.

B NOBCEAHEBHOM XU3HW 1 NPY U3YYEHUM APYTMX NPeaMeTOB:

* MCNOMb30BaTh rpadmyeckoe NpeacTaB/ieHMe MHOXECTB [/ OMUCaHMS peanbHbIX MPOLECCOB U SBMIEHWUI, NPU PeLleHnm
3a/1a4 ApYrux y4yebHbIX NpeaMeToB.

Yucna

» OnepupoBaTh Ha 6a30BOM YPOBHE MOHATMAMU: HaTypasbHOE YMC/O, LieNoe YMCNo, 0ObIKHOBEHHAst Apo0b, AECATUYHAS
Ap06b, CMeLLaHHas Apobb, paLoHa/IbHOe YMCO, apUPMETNYECKNIA KBaapaTHbINA KOPEHb;

* ICNONMb30BaTh CBOWCTBA YMCE/ U NpPaBWa AeACTBUIA NP BbIMOSHEHUN BbIYNCIEHWIA;

* UCNONb30BaTh NPU3HAKM AEMMMOCTYM Ha 2, 5, 3, 9, 10 Npy BbINOMHEHWUN BbIYUCNEHWIA 1 PELLEHNN HECNOXHbIX 3aaaY;

* BbINO/HSATb OKPYT/eHWe paLyoHabHbIX YMCEN B COOTBETCTBMW C NpaBUNaMK;

* OLIEHMBATb 3HA4YeHMe KBaApPaTHOIO KOPHS 13 MOMOXUTENBHOTO LIEIOro YNCNa;

e pacno3HaBaTb paLMOHa/bHble 1 NPpPaLYOHabHbIE YMCNa;

* CPaBHMBATb YmMC/a.

B NoBCeHEBHOM XM3HW 1 MPU U3YUeHUN APYTrUX NpeaMeToB:

* OLIEHNBATb Pe3yNbTaTbl BbIMUCNEHWIA MPU PELLIEHNI NPAKTUYECKMX 3aaayY;

* BbINO/HATbL CPABHEHWE UNCEN B PeabHbIX CUTYaLUsIX;

* COCTaB/IATb YMC/MOBbLIE BbIPAXKEHUS MPU PELUEHMN NPaKTUYECKMX 3afa4 1 3a4a4 U3 Apyrux y4yebHbIX NnpesmeToB.
To>KaecTBeHHble NpeobpazoBaHmns

* BbINONHATL HECNOXXHble npeo6pa303aH|/|ﬂ Ons BblHUCNEHNA 3HAYEHWI YMCNOBbIX Bblp&)KEHI/IVI, cogepxanx CterneHn C
HaTypa/ibHbIM MNOKa3aTesieM, CTENEHN C LEIbIM OTPULLATENNbHBIM MNMOKa3aTeNEM,



* BbINOJIHATb HECNOXKHbIE NPeobpa3oBaHNA LieMbIX BbIPAXKEHWIA: pacKpblBaTb CKOOKW, NPUBOAUTL NOAOOHBIE ClaraeMble;

* 1CMNONb30BaTb (JOPMY/bl COKPALLEHHOr0 YMHOXeHUs (KBagpaT CyMMbl, KBajpaT pasHOCTW, pasHOCTb KBajpaToB) ANA
YNPOLEHWUS BbIMUC/IEHNIA 3HAYEHNIA BbIPAXKEHWIA,

* BbINOJIHATb HEC/MOXHbIE NPe0bpa3oBaHNsa APOOHO-/IMHENHBIX BbIPaXKEHWIA U BbIPaXKEHWI C KBaAPaTHLIMU KOPHAMMU.

B noBcefHEBHOW XXM3HWN 1 NPN N3YYEeHUU OPYTrUX NPeaMeTOoB:

* MOHMMATb CMbIC/T 3aMnUCK YnC/a B CTaHAAPTHOM BUAE;

* ONepupoBaTb Ha 6a30BOM YPOBHE MOHATUEM «CTaHAAPTHas 3anuncb Ymcniax».

YpaBHeHVs1 N HepaBeHC TBa

» OnepupoBaTb Ha 6a30BOM YpPOBHe MOHATUAMW: PaBEHCTBO, YMC/IOBOE PAaBEHCTBO, YpaBHeHWE, KOpPeHb YpPaBHEHWS,
PeLeHne ypaBHeHWs, YACNI0BOe HEPABEHCTBO, HEPABEHCTBO, PeLLEHEe HEPABEHCTBA;

* MPOBEPSATL CNPaBeAMBOCTb YNC/IOBbIX PABEHCTB W HEPABEHCTB;

* peLaTb IMHEHbIE HEPABEHCTBA W HECNOXKHbIE HEPABEHCTBA, CBOAALUMECS K JIMHENHBIM,;

* peLaTb CUCTEMbI HECIOXHBIX IMHENHbLIX YPaBHEHWIA, HEPABEHCTB;

* MPOBEPATb, ABMAETCA /N JAHHOE YWC/IO peLleHreM YpaBHeHUs (HepaBeHCTBa);

* pellaTb KBajpaTHble ypaBHEHUA N0 (hOpMYy/ie KOPHEN KBaApaTHOro ypaBHEHWS;

* 1300paXKaTb PeLLeHNs HepaBeHCTB M UX CUCTEM Ha YMC/IOBOIN MPAMONA.

B noBceqHEBHOM XU3HM U NPU U3YYEHUN APYTUX NPEAMETOB:

* COCTaBNSATb U peLlaTh JIMHENHbIE YPaBHEHNSA NPU PeLleH 3a1ay BO3HUKAIOLLMX B APYruX y4ebHbIX npeameTax.

DYHKLMN

* Haxogutb 3HayeHre (PYHKUMKM MO 3aaHHOMY 3HAYEHUIO apryMeHTa;

* HAXOAWTb 3HAYeHNEe apryMeHTa No 3alaHHOMY 3HAUYEHUIO PYHKLIMKN B HECNOXHbBIX CUTYaLWsIX;



* ONpeaensTb MOMOXEHVWE TOYKM MO ee KOOpAMHATaM, KOOpAMHATbl TOYKW MO ee MOMIOXKEHMKO Ha KOOPAMHATHOW

M10CKOCTY;

* M0 rpagMKy HaxoAamuTb 06M1acTb ONpPeAeneHNs, MHOXECTBO 3HAYEHMI, HY/IM (DYHKLMKX, NPOMEXYTKMN 3HAKOMOCTOAHCTBA,
MPOMEXYTKM BO3pacTaHus U yobiBaHWNA, HaMbO bLLEe N HAMMEHbLLEe 3HAYEHNS (YHKUNN;

* CTPOUTb rpatviK IMHEMHOW (OYHKUNN;

* MpPOBEPATb, SABMASETCA /N AaHHbIA rpauk rpapukoM 3afaHHON (YHKUMM (SIMHENHOW, KBagpaTUYHOW, 00paTHOM
MPOMOpPLMOHAIBHOCTN);

* ONpeaenaTb NPUGAKEHHbIE 3HAYEHUSI KOOPAMHAT TOUKM MepeceveHns rpaukoB QyHKUNIA;

* OrepvpoBaTb Ha 6a30BOM YpPOBHe MOHATUAMW: MOC/eA0BaTENIbHOCTb, apuiIMETUYECKass MPOrpeccus, reoMeTpuyeckas
nporpeccus;

* pewwartb 3afayM Ha MPOrpeccun, B KOTOPbIX OTBET MOXET OblTb MOMYyYeH HernoCcpeACTBEHHbIM MOACYETOM 6e3
MPUMeEHEHUA (HOpPMYII.

B noBcefHEBHOM XM3HM 1 NPU N3YYeHUU APYTUX NpeameToB:

* MCMOMb30BaTh rpaviky peasibHbIX MPOLECCOB M 3aBUCUMOCTEA ONS OnpedeneHus MX CBOWCTB (Hambosnbluve W
HaMMeHbLUVe 3HaYeHNs, MPOMEXYTKM BO3pacTaHnA 1 yobiBaHWA, 061aCTU NMONOXUTENIbHBIX U OTPULATE/NbHBIX 3HAYEHWUI UT.M.);

* NCMO/b30BaTb CBOVCTBA IMHEAHOWN (DYHKLMW 1 ee rpafuK npu pelleHnmn 3agay u3 Apyrnx y4yebHbIxX npesmeTos.

CTaTuCTVKa 1 Teopus BepOATHOCTEN

* IMeTb nNpeAcTaB/ieHMe O CTaTUCTUYECKMX XapaKTepUCTMKax, BEPOATHOCTU C/y4alHOTO COObITMS, KOMOWMHATOPHbIX
3ajavax;

* peLlaTtb NPocTeilme KOMOMHATOPHbIE 3a4a4n METOAOM MPSMOro M OPraH1M30BaHHOIo nepebopa;

* NPeACTaBNATb AaHHble B BUAE TabnuL, Avarpamm, rpacduKos;



* ynTaTb UH(OPMALMIO, NPEACTAB/IEHHYIO B BUAE TabNuLbl, AMarpaMmbl, rpaduka;

* ONpeaensTb OCHOBHbIE CTAaTUCTMUECKME XapaKTEPUCTMKN YNCNIOBbIX HAbOPOB;

* OLIEHMBATb BEPOSAITHOCTb COBOBLITUA B MPOCTEMLLNX CNyyasX;

* IMETb NMpPeACTaB/IEHME O PO/IN 3aKOHa 60/bLUMX YMCEN B MACCOBBIX SBMEHUSIX.

B noBceAHEBHOW XXMU3HW M NPU U3YUHEHUN APpYTrnX npeamMeToB:

* OLEHMBATb KOMIMYECTBO BO3MOXKHbIX BapvaHTOB METOA0M Mepebopa;

* METb MpPeACTaBeHNE O PO/ MPAKTUYECKN JOCTOBEPHbIX U MaIOBEPOSITHLIX COObITUA;

e CpaBHMBATb OCHOBHbIE CTATUCTUYECKME XapaKTEPUCTUKM, MOMYYEHHbIE B MPOLIECCE pPeLLeHns MPUKNaAHOW 3agayu,
N3YUYeHUsi peasibHOro SBNEHUS;

* OLIEHMBATb BEPOSITHOCTb PeasibHbIX COObITUIA U IBNEHWNIA B HEC/TOXKHbBIX CUTYaLUSIX.

TekcTOBble 3aa4n

* PelaTb HECNIOXHbIE CHOXETHbIE 3afja4l pPasHbIX TUMOB Ha BCE apuPMeTUYECKUe AeNCTBUS;

e CTPOMTbL MOfENb YCNnoBuA 3adaun (B Buae TabnuLbl, CXeMbl, PUCYHKA WA YPaBHEHWS), B KOTOPOWN [AaHbl 3HaYeHUs [BYX
N3 TPeX B3aMMOCBA3aHHbIX BEMIMUMH, C LLe/Ib0 NOMCKa PeLLeHns 3a4auu;

* OCYLLIeCTBNATb CMOCO6 MOMCKa peLleHns 3adayun, B KOTOPOM pPacCyXXieHune CTPOUTCA OT YC/oBUA K TPe6OBaHUIO Mnn OT
TpeboBaHUS K YC/IOBUIO;

* COCTaBNATb MN/aH PeLLUeHNs 3a4auu;

* Bbl1eNATb 3Tanbl PELLUEHNS 3aa4Mn;

* IHTEPMNPETUPOBATL BbIYNC/IUTE/IbHBIE PE3Y/IbTaTbl B 3afa4e, UCCefoBaTh MoyYeHHOe peLLeHne 3a0aun;

* 3HaTb pa3InyMe CKOpPoCTeil 06bEKTA B CTOAYEN BOAE, MPOTUB TEYEHNS U MO TEYEHUIO PEKU;

* pewatb 3agad Ha HaxoXaeHne 4act 4Ynucna n Yncna rno ero 4actu,



e pewatb 3afayn pasHbIX TUMNOB (Ha PaboTy, Ha MOKYMNKW, Ha ABVKEHWE), CBA3LIBAIOLMX TPWU BENNUMHLI, BbIAENATL 3TW
BENIMYMHBI M OTHOLLIEHWS MEXAY HUMM,

* HaxoAuTb MPOLEHT OT Yucna, YMCIO MO MPOLEHTY OT HEero, HaxoAuTb MPOLEHTHOE CHVDKEHWE WM MPOLEHTHOE
MOBbILLIEHNE BE/TNYNHBI;

* peLlaTb HECNOXHbIE NOMMYECKME 3a4auM METOLOM PacCyAeHWIA.

B noBcegHEBHOM XU3HW 1 MPU N3yYeHUn ApYyTrnx npeaMeTos:

* BbI[IBMIaTb rMNOTE3bl O BO3MOXHbIX NPefe/ibHbIX 3HaYEHMSAX NCKOMbIX B 3afaye BeNMUMH (4enaTb NPUKNAKYy)..

NcTopus MmaTemaTKK

» OnucbIBaTh OTAE/bHbIE BblAAIOLLMECS Pe3y bTaTbl, MONYYEHHbIE B X0 PasBUTUA MaTeEMAaTUMKM KakK HayKu;

* 3HaTb NPUMEPbI MAaTEMATUYECKNX OTKPbITUIA U X aBTOPOB, B CBA3W C OTEUECTBEHHOW 1 BCEMMPHOW UCTOPUENR;

* MOHMMAaTb PO/b MaTeMaTMKK B pa3BuTUmM Poccum.

MeToabl MaTemMaTUKK

* BblbupaTb NOAXOAALLMIA N3YUEHHbIN MeTOZ, ANA peLleHnst M3yUYeHHbIX TUMOB MaTeMaTUYeCKNX 3adauy;

e MMpvBOAMTbL NPUMEPLI MaTEMATUYECKMX 3aKOHOMEPHOCTENM B OKPYXKAHOLLE AeCTBUTENIbHOCTU U NPOU3BEAEHUNAX
UCKyCCTBa.

BbINYCKHUK MNOMYYNT BO3MOXKHOCTb HayuMmTbcAd B 7-9 Knaccax Ans ob6ecneyeHMss BO3MOXKHOCTW YCMELIHOro
NPOAO/MKEHNA 06pa3oBaHMA Ha 6a30BOM U YT/1y6/1EHHOM YPOBHAX

ANeMeHTbI TEopUM MHOXKECTB M MaTeMaTU4YeCKON NOrMKN

e OnepupoBaTb MOHATUAMMW: OMNPeAeneHne, TeopeMa, akCMoMa, MHOXKECTBO, XapaKTEPUCTUKM MHOXECTBA, 3/IEMEHT
MHOXKECTBa, MNyCTOe, KOHEYHOe W OGECKOHEYHOE MHOXECTBO, MOAMHOXECTBO, MNPUHAA/IEXKHOCTb, BKIOYEHME, PaBEHCTBO

MHOXXECTB,



* N300paXkaTb MHOXXECTBA M OTHOLLEHME MHOXECTB C MOMOLLbIO KPYros OWnepa;

* ONPeaenaTb NPUHAAIEXHOCTb 3/IEMEHTAa MHOXECTBY, 00beAVHEHMIO 1 MEPECEYEHNIO MHOXKECTB;

* 33/1aBaTb MHOXECTBO C MOMOLLbIO MePeYnC/IEHNS 3/IEMEHTOB, C/IOBECHOMO OMMCaHWS,;

e OMepupoBaTb MOHATUAMW: BbICKa3blBaHWE, WCTUHHOCTb M JIOXKHOCTb BbICKa3blBaHWA, OTPULIAHME BbICKa3bIBAHWUA,
orepauun Haf BbICKa3blBAHUSIMW: W, U, HE, YCNOBHbIE BbICKa3blBaHUS (UMMNIMKALWN);

* CTPOUTb BbICKA3bIBaHUS, OTPULAHUS BbICKa3bIBaHUN.

B noBcegHEBHOW XN3HW 1 MPN N3YYEHUN APYTUX NPeaMEeTOB:

* CTPOUTb LENOYKM YMO3aK/HOUEHNIA HA OCHOBE 1CMO/b30BaHNA NPaBu OM1KMK;

* 1CMO/Mb30BaTb MHOXECTBA, OnepauuMyM C MHOXeCTBaMu, WX rpafuyeckoe MpeacTaBlieHMe AN ONMCaHUA peasibHbIX
MPOLIECCOB 1 SIBNEHWIA.

Uuncna

e OnepupoBaTb MOHATMSIMU: MHOXECTBO HaTypasibHbIX YMCEN, MHOXECTBO LEMbIX YMCesl, MHOXECTBO palMOHa/bHbIX
yunces, MppaunoHanibHOe YMCOo, KBaApaTHbIA KOPEHb, MHOXECTBO AENCTBUTENbHbIX YMCES, reoMeTpuyecKas MHTeprnpeTaums
HaTypa/ibHbIX, Le/bIX, pauyoHa/IbHbIX, AeNCTBUTENbHBIX YNCEN;

* MOHUMaATb M 0BBACHATb CMbIC/T NO3ULIMOHHOIN 3anncK HaTypasibHOro YMCNa;

* BbIMNOJTHATb BbIYUCNEHNSA, B TOM YMC/IE C UCMO/Mb30BaHNEM MPUEMOB PaLMOHa/IbHbIX BbIUUCEHWA,

* BbIMO/HATb OKPYI/IEHME PaLMOHabHbIX YMCEN C 3aaHHOM TOYHOCTLHO;

* CpaBHMBATb paLMOHa/IbHbIE U MPPaLMOHa/IbHbIE YNCNa;

* NPeACTaBNATb PaLMOHaNIbHOE YMC/IO B BUE AECATUYHOW Apoou

* YNOPSA0UMBATL YNCNA, 3aNUCaHHbIE B BUAE 0ObIKHOBEHHOWN W AECATUYHOW Apobu;

* HaxoanTb HO/Z 1 HOK umncen n ncnonb3oBaTb UX NPU peLleHnr 3aau.



B noBceAHEBHOW XM3HM 1 NPU U3YYEHUN APYTUX NPeaMETOB:

* MPUMEHATb MNpaBuna MPUBAKEHHBLIX BbIMUCMEHWA MPU PELLUEHUN NPAKTUYECKMX 3aday W pelleHun 3adad apyrux
y4e6HbIX NPeAMETOB;

* BbINONHATb CPaBHEHME Pe3yNbTaTOB BbIYMC/AEHWI MPU PELLEHWM NPAKTUYECKMX 3adad, B TOM 4ucnie NPUOAMMKEHHbIX
BbIUNCNIEHUNA;

* COCTaB/ATb W OLEHMBATb YMUCNOBbIE BbIPAXKEHUS MPU PELLUEHUM MPaKTUYECKUX 3afday M 3adad U3 ApYyrux y4ebHbIxX
NpeaMeTOB;

* 3aMnCbIBaTb M OKPYINATb YMC/IOBbIE 3HAYEHUS PeasibHbIX BEMUYNH C UCMOMb30BAHMEM Pa3HbIX CUCTEM M3MEPEHNS.

To>K/eCTBeHHbIe NMPeobpasoBaHNs

» OneprpoBaTh NOHATUAMW CTENEHU C HaTypa/ibHbIM MOKa3aTeNIeM, CTEMEHN C LEMbIM OTPULIATENbHBIM MOKa3aTeneMm;

* BbIMOMNHATL MPeobpa3oBaHNsA LENbIX BbIPAXKEHWIA: AEUCTBUA C OAHOYNEHAMW (CNOXEHME, BblUMTAHWE, YMHOXEHWE),
AEeNCTBUSA C MHOTOUIEHaMU (CNOXKEHME, BblMMTAHNE, YMHOXEHNE);

* BbINO/HATL PA3/IOXKEHNE MHOrQY/IEHOB Ha MHOXMWTENN OAHMM M3 CMOCOOO0B: BbIHECEHME 3a CKOOKY, FpynnupoBKa,
MCNONb30BaHNe POPMY/T COKPaLLLEHHOT0 YMHOXEHWS;

* BbIAENATb KBAAPaT CyMMbl 1 Pa3HOCTW OAHOU/IEHOB;

* pacKnafblBaTb Ha MHOXXUTENWN KBaApaTHbIA TPEXUIEH;

e BbINOMHATL NPe0bpPa30BaHUS BbIPXKEHWUI, CcOAepXalmMX CTeneHW C LenbIMA  OTPULATENbHBIMK  NOKa3aTensMu,
NepexonTb OT 3anncu B BUAE CTEMEHW C LieMbIM OTpuLaTeNbHbIM NOKa3aTeNieM K 3anucu B Buae Apoou;

* BbIMOMHATb MPeobpa3oBaHnsl APOOHO-PaALIMOHANbHBIX BbIPAXKEHWUIA: COKpalleHWe Apobei, npusefeHVe anrebpanyeckmnx
Apo6eit K 006LleMYy 3HaMEHaTesto, CNOXEHWE, YMHOXEeHWe, AeneHne anrebpanmyeckux Apob6eit, BO3BeAeHWe anrebpanyeckoi

[p06Y B HATypa/ibHYH W LIENYHO OTPULLATE bHYHO CTEMEHb;



* BbINO/HATbL NPe06Pa30BaHMA BbIPaXKEHWUIA, COAEPXKALLMX KBaapaTHble KOPHU;

* BblAENATb KBAAPaT CYMMbI U Pa3HOCTYM ABYU/IEHA B BbIPOXKEHNSIX, COAEPXKALLMX KBAAPATHbIE KOPHMU;

* BbINO/HATb NPE0OPa30BaHNA BbIPKEHWUIA, COAEPXKALLMX MOAYb.

B noBceaHEBHOW XMU3HW 1 NPU U3YUYeHUN APYTMX NPeAMETOB:

* BbINO/HATL NPE06Pa30BaHNSA 1 JeACTBUS C UACIaMU, 3aMCaHHLIMU B CTaHJAPTHOM BUJE;

* BbINO/HATb NPE0OPa30BaHNs anrebpanyeckmnx BblpaXXeHW Npy PeLleHn 3aaad ApYrnx y4ebHbIX NpeameToB.

YpaBHEHVS 11 HepaBeHCTBA

e OnepupoBaTb MOHATUSIMW: YpaBHEHME, HepPaBEHCTBO, KOpPeHb YPaBHEHWS, PeLUeHWe HepaBeHCTBa, PABHOCU/IbHbIE
ypaBHeHUs, 061acTb onpeaeneHnst ypaBHeHNs (HepaBeHCTBa, CUCTEMbI YPaBHEHWUIA UMM HEPABEHCTB);

* peLaTb NIMHEeNHbIE YPaBHEHWS U YPaBHEHUS, CBOAMMbIE K IMHENHbIM C MOMOLLbIO TOXAECTBEHHbIX NPe06pasoBaHuii;

* peLaTb KBafpaTHble YPaBHEHUS U YpaBHEHNS, CBOAMMbIE K KBafpaTHbIM C MOMOLLbIO TOXAECTBEHHbIX NPeobpa3oBaHnii;
* peLaTb APOBHO-TMHENHbIE YPaBHEHWS;

* peLatb npocTeiiwne nppaymoHaibHble ypasHeHNs suga f (x) =a, f(X) =g (X) ;

* peLlaTb yYpaBHeHUs BMAA XN = @,

* peLlaTthb ypaBHeHMS COCOO0M pa3noXKeHUs Ha MHOXXUTENN U 3aMeHbI NMepeMeHHOIA;

* UCMONb30BaTb METOA MHTEPBA/IOB A/151 PELUEeHMS LiefbIX U APO6HO- paLMOHa/IbHbIX HEPaBEHCTB;
* peLaTh IMHelHble YPaBHEHNS 1 HepaBEeHCTBa C NnapameTpamu;

* peLlaTb HeC/oXKHble KBafpaTHble ypaBHeHNs C napameTpoM,;

* peLlaTb HEC/T0XKHbIE CUCTEMbI IMHEHbIX YPaBHEHWIA C MapaMeTpamu;

* peLlaTb HeC/oXKHble YpaBHEHNA B LiefibIX YNCax.

B noBCeHEBHOM XM3HM 1 NPU U3YYeHUN APYTMX NPeaMETOB:



* COCTaBNATb W pellaTb /IMHEWHbIE W KBagpaTHble YpaBHEHWS, YpaBHEHWS, K HUM CBOAALLMECH, CUCTEMbl JIMHEMHbIX
ypaBHEHWI, HEPaBEHCTB MPW PeLLeHNN 3a4a4 ApYrnxX y4eOHbIX NpPeameToB;

* BbIMO/IHATL OLEHKY NpaBAonofobus pesynbTaTtoB, MOyyvaeMblX NMPU PeLLUeHNN IMHEMHbIX U KBAAPATHbLIX YPaBHEHWNA U
CUCTEM INHENHbIX YPaBHEHWIA Y HEPABEHCTB MPW PeLLeHNN 3a4a4 ApYruxX y4ebHbIX NpeameToB;

* BblOVpaTb COOTBETCTBYIOLUME YPaBHEHWUS, HepaBEHCTBA WM WX CUCTEMbI 1A COCTaB/IEHUA MaTeMaTUYecKorW Mogenu
3a[JaHHOIN peaslbHON CUTYyauun Un NPUKIagHoN 3a4auu;

* YMETb MHTEPMNPETUPOBATb MOMYUYEHHbIA NPU PeLleHNN YpaBHEHWUSA, HepaBeHCTBa WM CUCTEMbl Pe3ysibTaT B KOHTEKCTE
3a[lJaHHOW peasibHON CUTyauun U NPUKIaAHON 3a4aun.

DYHKUMK

* OnepmpoBaTb MOHATMAMU: (DYHKUMOHa/IbHAA 3aBUCUMOCTb, (OYHKUMA, TpadvK (yHKLUUK, CNocobbl 3agaHns (yHKUMK,
apryMeHT ¥ 3HaveHune (YHKLUMKU, 06/1aCTb OMpeseieHNs Y MHOXECTBO 3HAYeHUA (DYHKLUUW, HYNIM (DYHKLMKU, MPOMEXYTKM 3HaK O
MOCTOSAHCTBA, MOHOTOHHOCTb (PYHKLMW, YEeTHOCTb/HEYETHOCTb (PYHKLNN;

* CTPOUTb rpauKn TMHENHOW, KBAAPATUYHON (DYHKUMIA, 06paTHOM MPONOPLUMOHaNIbHOCTH, (OYHKLUMKN Buda: yakxhb =+ +
Y=X,¥y =3X,Yy=X,;

* Ha npumepe KBagpaTUYHOM (YHKUMW, WCMOMb30BaTh Npeobpas3oBaHns rpadmka gyHkuum y=f(x) mnsa nocTpoeHus
rpaukos ¢yHkumin y = af (kx +b) + ¢ ;

* COCTaB/ATb YpaBHEHWUA NPAMOW MO 33faHHLIM YCMOBUAM: MPOXOAALLEl Yepe3 [Be TOYKM C 3afaHHbIMU KOOpAMHaTaMu,
NPOXoAsLLen Yepe3 AaHHYHO TOUKY U NapainensbHON AaHHOW NPAMON;

* ICCeAoBaTh (DYHKLMIO MO ee rpadmky;

* HAXOAMTb MHOXECTBO 3HaUYeHUI, Hy/IX, NPOMEXYTKWN 3HaK O MOCTOSAHCTBA, MOHOTOHHOCTM KBafpaTUYHOW (YHKUNW;

* ONeEPUNPOBaATb NMOHATUAMWU. MOCMEAOBATENBHOCTD, apI/IqJMeTI/I‘-IECKaFI nporpeccud, reomeTpmnyeckasd nporpeccud,



* peLlaTh 3ada4n Ha apuUPMETUYECKYIO 1 FTEOMETPUYECKYHO NPOrPeccuto.

B noBceAHEBHOM XWU3HW U NPU N3YUYeHUU APYTUX NpeaMeToB:

* UNAOCTPUPOBATL C NOMOLLBHO rpatinKa peasibHyH 3aBUCUMOCTb WX NMPOLIECC MO UX XapaKTepUCTUKAM;

* ICNO/b30BaATb CBOMCTBA U rpadinK KBaapaTUUHON (OYHKLMW NPW PELLEHMN 3ada4d U3 APYTMX YUeOHbIX MPeaMEeTOB.

TeKcTOBbIE 3a4a4n

* Peluatb NpocTble U COXKHbIE 3afaun pasHbIX TUMOB, a TAKXE 3aa4u MOBbILLEHHON TPYAHOCTY;

* CMOMb30BaTb pPasHble KPaTKME 3anvcu Kak MOAENN TEKCTOB CAOXHbIX 3aday AN MOCTPOEHUS! MOWMCKOBOM CXEMbl K
peLleHns 3aday;

* pa3nnMyaTb MOJE/b TEKCTA U MOAE/b PELLUEHUs 3adayun, KOHCTPYMPOBaTb K OAHOM MOJENW PeLLEeHNs HECMOXHOW 3adayumn
pasHble MOJENN TEKCTa 3afaun;

* 3HaTb W NPUMEHATL 06a cnocoba Noucka peLLeHns 3aaad (0T TpeboBaHUS K YCMOBUKO M OT YCIOBUS K TPe60BaHWIO);

* MO/ZIENIPOBAaThb PACCY>KAEHMS MPY MOUCKE PeLLeHNs 3a4a4 ¢ NOMOLLBHD Fpad-CXeMbl;

* BbIAENATb 3Tanbl PELLUEHUS 3afa4n N COAEPXKaHNE KaXAO0ro aTana;

* YMETb BbIOMpPaTb ONTUMa/IbHBIA METO[ PELLUEHUS 3adayn M 0CO3HaBaTb BbIOOP METOAA, paccMaTpuBaTb Pas3fnMyHble
METO/lbl, HAXOAWTb Pa3Hble PELLEHNS 3afayun, eCi BOMOXKHO;

* aHANM3MPOBaTh 3aTPYAHEHNS NPU PELLEHUN 3a[aY;

* BbIMNOMHATL pa3/IMyHble NPeobpa3oBaHns NPEeASOXEHHON 3adayn, KOHCTPYMpOBaTb HOBble 3adayn M3 OaHHOW, B TOM
yncne obparHble;

* IHTEPMNPETMPOBATL BbIYNCIUTENbHBIE Pe3YNbTaTbl B 3aa4e, UCCefoBaTh NOYYeHHOe PeLLeHne 3aiaqu;



* aHa/IM3MPOBaTb BCEBO3MOXHbIE CUMTyaLMU B3aMIMHOIO PacrofiOXXeHUs ABYX OOBLEKTOB M M3MEHEHME WX XapaKTepucTuk
MNPy COBMECTHOM [BMXXEHWUW (CKOPOCTb, BPEMS, PACCTOSHNE) NPU PeLLeHn 3adad Ha ABYKeHMe ABYX 00bEKTOB Kak B OfHOM, TaK
1 B NPOTUBOMNOMOXHbIX HarpaBieHUsX;

* 1CCNeaoBaTb BCEBO3MOXKHbIE CMTyaLMM MpY pelleHnn 3adad Ha ABVDKEHME MO peke, pacCMaTpuBaTb pasHble CUCTEMbI
OTCYETA;

* peLLaTb pa3HOOOpa3Hble 3a4aun «Ha YacTu»,

* pewartb M 0O60CHOBbIBaTb CBOE pelleHMe 33adad (BblAeNAaTb MaTeMaTUYecKytd OCHOBY) Ha HaxOXAeHue 4acTu umucna w
4ucna no ero YacTu Ha OCHOBE KOHKPETHOrO CMbICna apobu;

* 0CO3HaBaTb M 06BACHATb MAEHTUYHOCTb 3afay pasHbIX TUMOB, CBA3LIBAIOLMX TPU BENMUMHLI (Ha paboTy, Ha MOKYMNKK, Ha
[BWKEHWE), BblAeNSATb 3TW BEIMYMHBI U OTHOLUEHWS MEXAY HUMW, MPUMEHSTb UX MPW PeLUeHnn 3ada4vy, KOHCTPYWMpoBaTb
CO6CTBEHHbIE 33[a4y YKa3aHHbIX TUMOB;

* BNafieTb OCHOBHbIMX METOAaMM PELLEHNS 3a4a4 Ha CMeCK, CnaBbl, KOHLEHTpauuK;

* peLuaTb 3a4a4v Ha NPOLEHTbI, B TOM YMC/Ie, C/IOXKHbIE MPOLEHTLI C 060CHOBaHNEM, UCNO/b3YA pasHble CNOcoobI;

* pewaTb I0rnyeckne 3agayvnm pasHbiMn crnocobamu, B TOM 4YWC/e, C ABYMA 6/l0KaMu M C TpeMmsi 6/10KamMy [aHHbIX C
MOMOLLIbIO TabnnL;

e pewatb 3agayyM Mo KOMOMHATOPUKE W TEOpUWM BEPOSITHOCTENM Ha OCHOBE MCMO/b30BaHWUSA W3YYeHHbIX METOA0B U
000CHOBbIBaTb PELLEHNE;

* peLaTb HEC/MOXHbIE 3aa4mM Mo MaTeMaTMUeCKOn CTaTUCTUKE;

* 0BNafeTb OCHOBHbIMW METOAAMM PELLEHUS CHOXETHbIX 3afay: apugMeTUYEeCKUiA, anrebpanyecknii, nepebop BapuaHToB,
reoMeTPUYECKMiA, rpainueckunii, MPUMEHSATL UX B HOBbLIX MO CPaBHEHWUIO C M3YUYEHHbIMU CUTYaUMsX.

B NOBCEAHEBHOM XW3HW W MPU U3YYeHUN ApYrUX NpeameToB:



* BblAENATb MPW peLleHnn 3afa4 XapakTepuCTUKN paccMaTprBaeMoil B 3afadve CUTyauun, OT/IMYHbIE OT peasibHbIX (Te, OT
KOTOpbIX abCTparMpoBasivCb), KOHCTPYUPOBaTb HOBblE CUTyaUMU C YYETOM 3TUX XapaKTepUCTWK, B YaCTHOCTW, MPWU PeLleHun
3a[]a4 Ha KOHLEHTpaumm, y4nTbiBaTb MIOTHOCTb BELLECTBA;

* pewartb M KOHCTPYMpOBaTb 3a4ayy Ha OCHOBE PaCCMOTPEHUS peasibHbIX CUTYauuid, B KOTOPbIX He TPebyeTcs TOUHbIA
BbIYNCNTENbHBIN pe3y/bTar;

* peLLaThb 334a4M Ha BVXKeHWe Mo peke, pacCMaTprBast pasHble CUCTEMbI OTCYETA.

CTaTucTunKa 1 Teopus BepoSTHOCTEN

» OnepmpoBaTb MNOHATUAMU: CTONBYATbIE M KPYTOBble AuarpaMmbl, Tab/mubl AaHHbIX, CpefHee apuiMeTMYecKoe, MefmaHa,
Hanbonbllee M HavMeHblUee 3Ha4YeHUs BbIOOPKM, pasmax BbIOOPKW, AUCMEPCUA U CTaHAAPTHOE OTK/IOHEeHWe, Cny4valiHas
N3MEHUNBOCTb;

* N3B/IEKATb UHOPMALMIO, NPeACTaB/eHHYIO B Tabnmuax, Ha guarpaMmmMax, rpajmekax;

* COCTaBNATb TabNULbI, CTPOUTL AMarpammbl U rpadiviky Ha OCHOBE [aHHbIX;

* OMepupoBaTb MOHATUAMMW: (PaKTOpPUa YnCNa, NePeCTaHOBKM M COYETaHNs, TPeYronbHUK Mackans;

* MPYMEHATL NPABU/IO0 NPOU3BELEHNA NPU PELLEHNN KOMOMHATOPHbIX 3a4ay;

* OMepupoBaTb MOHATUMAMW: CAYYalHbIA OMbIT, CAyYaliHbIA BbIGOP, WCMbITaHWe, 3MIEMEHTAPHOE ClyyaiHoe COoObITUe
(1cxon), Knaccmyeckoe onpeaenieHne BEPOATHOCTM CyvaliHOro CoobITUSA, onepaumn Hag ciydYaHbIMU COObITUAMN;

* NPeACTaBIATb NHPOPMALMIO C MOMOLLBHO KPYroB Jinepa;

* peLLaTb 3aa4n Ha BbIYMC/IEHWE BEPOATHOCTM C MOACYETOM KOMMYeCTBa BapyaHTOB C MOMOLLbHO KOMOUHATOPUKN.

B noBcefHEBHOI XXMU3HW U MPU U3YYeHUU ApYTuX NpesMeToB:

* 13BMIEKaTb, WHTEPMNPETMPOBaTL M MNpeobpas3oBbiBaTb WMHMOPMALMIO, MPEeACTaBMEHHY B TabnuMuax, Ha Auarpammax,

rpagmkax, OTpaxxaroLLyto CBONCTBA U XapaKTEPUCTUKM peasibHbIX MPOLECCOB U ABMNEHWIA;



* ONPeAensaTb CTaTUCTUYECKME XapaKTepUCTUKIN BbIBOPOK NO Tabnuuam, gvarpammam, rparikam, BbINoMHATL CPaBHEHVE B
3aBUCUMOCTW OT LieNIN peLleHns 3aauu,

* OLIeHMBATb BEPOATHOCTb peasibHbIX COOLITUIA U SABMEHWIA.

NcTopua maTemaTnKu

 XapakTepn3oBaTtb BK/1af BblAatoLLMXCA MaTEMaTMKOB B pa3BUTME MAaTEMATUKIN N MHbIX HAY4YHbIX 06/1acTel;

* MOHMMATL PONb MaTeMaTUKKN B passuTumn Poccun.

MeTo/bl MaTeMaTUKM

* Acnonb3ysa n3yyeHHble METOAbI, MPOBOANTL [OKA3aTe/IbCTBO, BbINO/HATL OMPOBEPXKEHNE;

* BbIOMpaTb U3YYeHHble METOAbl U UX KOMOUHALMKN NS PeLleHnst MaTeMaTUYecKnX 3agau;

* CM0/Ib30BaTb MaTemaTuyecKue 3HaHWA [O1S OMnMcaHUs 3aKOHOMEPHOCTEW B OKpYXKatowei [LeiCTBUTENIbHOCTU U
Npon3BeAEeHNAX NCKYCCTBA,;

* MPUMEHATb NPOCTEMLIME NPOrpaMMHble CPeACTBa M 3MIEKTPOHHO- KOMMYHMKALMOHHbIE CUCTEMbI MPU  PeLLUeHUN
MaTeMaTMyecKux 3agjau.

Mopynb «LLIKONbHbIN YPOK»

Peann3aums WKOMbHLIMK NejaroraMmy BOCNMTaTeNbHOro NOTEHUMaNa YpoKa NpeAarosaraeT cnegytoLLee:

. YCTaHOB/IEHNE [0BEPUTE/IbHBIX OTHOLLEHNA MEXAY YUUTENIleM U ero y4YeHuKamu, CrocoOCTBYHOLWMX MO3UTUBHOMY
BOCMPUATUIO 00yvaroLmMMmca TpeboBaHWUA U MPOCLO YuuUTeNs, MNPUBMEYEHUIO WX BHUMAHWA K OOCY)KAaeMOW Ha YpOKe
MH(OPMaLMK, aKTUBU3aLMW NX NO3HaBaTeNbHON AeATe/IbHOCTH;

. NMoOy>XJeHe LWKOMIbHUKOB COOM04aTb Ha YPOKe OOLLENPUHATbIE HOPMbl MOBEAEHWUs, MpaBuia OOLLeHUs Cco

cTapLmmy (Y4nTensimm) 1 cBePCTHUKaMK (06YyYatoLLMMMICST), MPUHLMMBI YHeGHO ANCUMNINHBI U CAMOOPTaHM3aLIMKA;



. NpVBMeYeHNe BHUMAHWS LLIKOMbHUKOB K LIEHHOCTHOMY acneKTy M3ydaeMblX Ha YpPoKax SIBNEHWI, opraHu3aums mx
paboTbl C MOMyYaemMoii Ha YPOKEe COLMaNbHO 3HAYMMOW WH(OpPMaLMen - UHULMMPOBaHWE ee OOCYXKAEHWS, BbICKa3blBaHNS
00Yy4atoLLIMMUNCA CBOEr0 MHEHWSI MO ee MOBOAY, BbIPabOTKM CBOErO K Heil OTHOLLIEHUS;

. MCMONb30BaHNE BOCMTATENbHbLIX BO3MOXHOCTEl COflepXKaHWs yyebHOro npegmeTa yepes [eMOHCTPaLMiO [AeTsIM
MPMMEPOB OTBETCTBEHHOr0, TPaXKAAaHCKOro MOBeAeHWs, MPOSBNEHWs YeNOBEKONOMs M [0bpocepaeyHOCTH, Yepe3 noabop
COOTBETCTBYHOLLMX TEKCTOB AN YTEHUS, 3a1a4 N5 PeLleHns, NPo6AeMHbIX CUTYaLMA Ans 06CYXaeHUs B KNacce;

. MPUMEHEHNE Ha YPOKe WHTEPaKTMBHbIX (HOPM pPaboThbl  OOYYAKOLUMXCA:  WHTENNEKTyanbHbIX, [eNoBbIX,
CUTYaLMOHHbIX Urp, CTUMY/IMPYIOLLMX MO3HABaTelbHYH0 MOTMBALMIO LLIKOMBHWUKOB; AMCKYCCUIA, KOTOPble AAlOT 06yuYatoLmMCcs
BO3MOXHOCTb NMPUOGPECTY OMbIT BeleHNS1 KOHCTPYKTVUBHOIO Anasora; rpynnoBoli paboTbl UM paboThl B Napax, KOTopble yyar
LLUKO/TbHUKOB KOMaHAHOM paboTe 1 B3aMMO/eACTBUMIO C APYrMU AETbMU;

. BK/HOUEHWE B YPOK UrPOBbIX MPOLeayp, KOTOpble NOMOratoT Nofaep>KaTb MOTVBALMIO AeTeld K MOMYYeHNO 3HaHWIA,
HaaKNBAHMIO MO3UTUBHBIX MEX/IMYHOCTHBLIX OTHOLLEHWIA B Knacce, MOMOTatOT YCTaHOBNEHWNIO [J0OPOXenaTeNbHOn aTmMoctepsbl
BO BPEMS YPOKa;

. opraHu3aums wwed)cTBa, HACTaBHWYECTBA MOTMBMPOBAHHLIX U 3PYAMPOBAHHbLIX 0OYYalOLMXCA Hap WX
HEeyCMeBatoLMMM  OJHOK/TACCHMKAMK, [AtOLLIero LIKOMbHUKAM COUManbHO 3HAYMMbIA OMbIT COTPYAHUYECTBA U B3aMMHOWA
MOMOLLY;

. VHULMMPOBaHME U NOAAEPXKKa WCCNeAoBaTelbCKON [eAaTeNbHOCTM LIKOMbHUKOB B paMKax peanv3aumy UMmu
VHAMBMUAYANbHbIX WM TPYMNMOBbIX WCCNEeA0BaTENbCKMX MPOEKTOB, UTO AACT LUKO/IbHMKAM BO3MOXHOCTb MPUOBPECTU HaBbIK
CaMOCTOSATENIbHOTO PELLIEHNs TEOPETUYECKO MNPo6/iembl, HaBblK FeHepMpPOBaHMS U OOPMNEHNS COBCTBEHHbIX WAEN, HaBbIK
YBXXMTENIbHOrO OTHOLLUEHMSI K Yy)XXMM WnaesMm, OgOpMIeHHbIM B paboTax ApYrux WccneaoBaTesieil, HaBblK My6MYHOrO

BbICTYM/IEHNA nepen ay,qmopvleﬁ, dpPrymeHTnpoBaHnA 1 oTCTanBaHnA CBOE TOUKM 3PeHnA.



Bnoku
nporpaMmmbl
Anrebpaunyeckue
Bblpa>Kk eHus

YpaBHeHus

HepaBeHcTBa

Yucnosble
MHO>X ecTBa

COLEPXAHUE YYEBHOI O NPEAMETA «AJITEBPA»

MporpaMMHOe cofepXaHue

BbipakeHne ¢c nepeMeHHbIMWU. 3HaUYEHWE BbIpaXeHNA C MepeMeHHbIMU. JJonyCcTUMbIe 3HaYeHNA NepemMeHHbIX. TOXAecTBO.
ToX[ecTBeHHble Mpeobpa3oBaHnsa anrebpanyecknx BblpaXKeHnn. [okasaTeNbCTBO TOXAECTB.

CTeneHb C HaTypasbHbIM MOKa3aTesem U eé ceoinicTBa. OfgHOYNEeHbl. OAHOYNEH CTaH4apTHOTrO Buga. CTeneHb O4HOYEHA.
MHoOro4yneHbl. MHOTO4YNeH CTaHfapTHOTO BuAa. CTeneHb MHOrouvseHa. CnoxeHue, BblYNTaHNE Y YMHOXEHNE MHOTOY/IEHOB.
®opmynbl COKpPawWEHHOro YMHOXEHNA: KBagpaT CYMMbl U KBaApaT pasHOCTU ABYX BblpaXeHW, Nnpon3seseHne pasHoCTU U
CYMMBbl ABYX Bblpa>X€HMWA. Pa3noXKeHne MHOTOYIEHA HAa MHOXWUTENN. BbiHeceHne 06 Ero MHOXMNTENS 3a CKOGKkU. MeToj
rpynnupoBKKU. PasHOCTb KBagpaToB ABYX BbipaKeHMin. Cymma n pa3sHOCTb Ky06OB ABYX BblpaxeHuii. KBagpaTHblii TpEXUneH.
KopeHbkBagpaTHOro TpéxyneHa. CBoWCTBa KBagpaTHOro TpéxyneHa. Pa3noXxeHne KBagpaTHOTO TPEXYEHA HA MHOXUTENMN.
PayuoHanbHblie BolpaXeHus. Lienbie BoipaxkeHus. A po6Hbie BbipaxeHnsd. PaunoHanbHaa gpobb. OCHOBHOE CBOMNCTBO
pauvoHanbHON gpobu. CnoxeHue, BbluNTaHWe, YMHOXXEHWE N AefleHUEe paunoHanbHbiX gpobeil. Bo3segeHne paunoHanbHOM
Lpo6u B cTeneHb. TOX/AeCTBEHHbIe NpeobpaszoBaHNA paLMoOHanbHbIXBbipaXXeHuin. CTeneHb C LesbiM NoKa3aTesnem u eé
cBOWCTBA.

KBagpaTHble KOPpHU. ApnMeTUYECKNl KBagpaTHbIi KOPEHb U €ro CBOMCTBA. TOXAECTBEHHbIE NPe06pa3oBaHMWs BblpaXXeHUA,
cofiepXxawmnx KBagpaTHble KOPHMU.

Y paBHeHWe C 0fHOI NepeMeHHOW. KopeHb ypaBHeHNA. PaBHOCU/IbHbIE YpaBHeHNS. CBONCTBA ypaBHEHUI C OAHOI
MepPeMEHHON. Y paBHEHNE KaK MaTtemMaTnyeckas Mogenb peanbHolicuTyaunmn. JInHeliHoe ypaBHeHue. KBagpaTHoe ypaBHEeHMe.
dopmyna KopHeli KBagpaTHOro ypaBHeHns. Teopema Bueta. PayunoHanbHble ypaBHeHUA. PeleHne paunoHanbHbIX
YPaBHEHUI, CBOAAWLUXCA K IMHEAHbIM MW K KBaAPaTHbIM YPaBHEHNAM. PelleHne TEKCTOBbIX 3a4ay C MOMOLW b0
pauuMoHaNbHbIX YPaBHEHWIA.

YpaBHeHMNE C ABYMS MepeMeHHbIMU. patMK ypaBHEHNSA C ABYMS MepeMeHHbIMU. JINHelHOe ypaBHEHUE C A4BYMSA
MEePEMEHHBIMU N €ro rpauk.

CucteMbl ypaBHEHUI C ABYMA NMepPeMEeHHbIMMW. FpadMyeckuini MeTof PeLeHmns CUCTEMbl YPAaBHEHUIA C ABYMS NMEPEMEHHbIMMU.
PeweHne cucTtem ypaBHeHW MeTOLOM MOACTAHOBKMW U CnoXeHuUs. Cnuctema ABYX YPaBHEHWI C ABYMSA NMepeMeHHbIMUN Kak
MOJENb peanbHOl cuTyauun.

UncnoBble HepaBeHCTBA N MX CBOICTBA. C/IOXEHNE U YMHOXXEHMWNE YNCNOBbIX HEpaBeHCTB. OLeHMBaHNE 3HAYEH WS
BblpaXeHuns. HepaBeHCTBO C O4HOI MepemMeHHOl. PaBHOCUNbHbIe HepaBeHCTBa. UNCNOBble MPOMEXYTKMW. JInHeliHble 1
KBajgpaTHble HEPaBEHCTBA C OAHON MepeMeHHOW. CUCTEMbl HEPABEHCTB C OAHON MEpPeMEHHON.

MHOXeCTBO 1 ero afieMeHTbl. Cnoco6bl 3agaHNsA MHOXECTB. PaBHble MHOXecTBa. ycToe MHOXeCTBO. [MOAMHOXECTBO.
Onepaunmn Hag MHOXecTBaMu. MnacTpayua COOTHOLWEHUAMEXAY MHOXECTBaMK C MOMOLW b0 gnarpamMmm Jdiinepa.

MHoXecTBa HaTypalbHbIX, LUeNblX, paunoHalbHbIX YNCE. PayunoHanbHOe YMCIO0 Kak ,qp06b Bunaa ,rope T Z,n N,
N Kak 6ecKkoHe4YHas nepunoagnyeckKaa gecAtTnyHasn ,El.p06b. I'Ipe,qCTaBneHme 06 mppauynoHaibHOM 4uncne. MHOXecTBO



felcTBUTENbHBIX Yncen. MpeactaBneHne AeCTBUTENbHOTO Yncna B BUAE N 6ECKOHEYHOW HENEPUOANYECKON AeCATUYHON
apo6u. CpaBHeHUEe feACTBUTENbHbIX Yncen. CBA3b Mexay MHoxecTBamu N, Z, Q, R.
D yHKL NN ®YHKUMNOHaNbHbIE 3aBUCMMOCTY MeXAY BenuunHamu. MNMoHaTne GyHKLUn. PYHKLNA KaK MaTeMaTuyeckas MOAeNb peanbHOro
UuncnoBble PyHKLUMKM  npouecca. Obnacte onpefeneHns n o6nacTb 3HaueHUA
hyHKUMKn. Cnocobbl 3agaHua GyHkUunMn. Mpapuk pyHkyun. NMocTpoeHmne rpa@kKoB PYHKLUIA C MOMOLW b NpeobpasoBaHuii
uryp. Hynm dhyHKumnmn. NpoMexXyTKM 3HaKONOCTOAHCTBA PYHKLUMM. NTPOMEXYTKN BO3pacTaHna U yobiBaHUA GYHKLUN.

NinHeiiHaa pyHKUUS, o6paTHasd NpoONOpLUUOHaNbHOCTb, KBagpaTnuiHasa GyHKLNS, HYHKUUA y= , UX CBOMCTBA U rpaduKku.
UuncroBble MoHATMEe YyncnoBoil nocneaoBaTeNbHOCTU. KOHeUYHble 1 GeCKOHeYHbIe nocnefoBaTtenbHOCTM. Cnocobbl 3afaHus
nocnefoBaTeNbHOCTU MNOCNE[0BaTeNbHOCTN. ApudmMeTnyeckas U reomeTpuyeckas nporpeccumn. CBoicTBa 41eHOB apupMeTUYECKON U
reoMeTpuyeckoi nporpeccuini. ®opmynbl 06LLero YneHa apuMeTUYECKOR U TeOMeTPUYECKOA nporpeccuii. ®opmynbl
CYMMbI N MEePBbIX YNEHOB apMPMeTUUEeCKOR 1 reomeTpuyeckoin nporpeccuii. Cymma 6€eCKOHEUYHOW reoMeTpuyecKol
nporpeccmu, y Kotopoi \q\

JNeMeHT bl MaTemaTuyeckoe MogenupoBaHue. MpoueHTHbIe pacuéTbl. ®OpMyia COXHbBIX NPOLEHTOB. MPUBNMKEHHBIE BBIUNCITEHUS.
NPUKNagHoIA AGCONOTHAS M OTHOCKUTENbHAA NorpewHocTM. OCHOBHbIE NpaBuia KOM6GUHATOPMKK. YacToTa M BEPOATHOCTbL CAyvaliHOTo
MaTeMaTUKH co6bITHA. Knaccuueckoe onpefeneHne BEPOSTHOCTMN.

HavanbHble CBEAEHNS O CTAaTUCTUKE. npe,ﬂ,CTaBﬂeHVle OaHHbIX B BUE Ta6}'IVILI., KPYroBblX 1 cTon6uaTtbiX anarpamMmm, Fpa(*)VIKOB.
CTatnctumyeckue XapaKTepuUCTnUKM COBOKYNHOCTHU AaHHbIX: CpeaHeEe 3Ha4YeEHUE, MOa, pa3sMax, MeaAunaHa Bbl60pKI/I.

Anre6pa B 3apoxpaeHune anre6pbl, KHATa 0 BOCCTAHOBNEHUM U NpOTUBONOCTaBAeHU Myxammesa anb-Xopesmu. Nctopus
NCTOPUYECKOM (hopMupoBaHUA MaTeMaTU4eckoro f3blka. Kak 3apogunace mngaes
pasBnT UK KoopAauHaT. OTKpbITME NPPaLMOHaNbHOCTW. 3 UCTOPUM BOSHUKHOBEHMWA (OPMYN ANS peleHns ypaBHeHU 3-i n 4-i

cTeneHel. MicTopua pa3Butua noHATMA QYHKLMK. Kak 3apogunach Teopusa sepoaTHocTel. Yucna duboHayum. 3agaya Jl.
Mwun3aHckoro (PuboHayumn) o KponmkKax.

N. ®. MarHunyknii. M. /1. Yebbiwés. H. N. Tobavesckuii. B. A. ByHAkoBckuit. A. H. Konmoropos. ®. Buert. IN. ®epma. P.
LekapT. H. Taptanesa. . Kapgano. H. A6enb. b. Mackans. J1. MusaHckuin. K. lNaycc.



Paspgen

MosTOpeHue

NnHeliHoe ypaBHeHNe
C OfAHOW MepemMeHHOI

Lenble Bblpa>eHnNA

TemaTnyeckoe naaHupoBaHue. Anrebpa. 7 Knacc

KonnyecTtBo
yacoB

15

50

XapaKTepucTnKa OCHOBHbIX BUAOB LeATEeNbHOCTM yYEHUKaA
(Ha ypoBHe y4ebHbIX AEACTBUIA)

PacnosHaBaTb YMC/IOBbIE BEIPAXEHUSA U BbIPpaXXeHWA C MEPEMEHHBIMU, IMHEAHbIE
ypaBHeHUA. MprUBOAUTL NPUMEPBI BbIPAXKEHWNA C MEPEMEHHBIMUW, TNHERHBIX YPaBHEHWIA.
CocTaBnATb BbIPAXEHUE C MepeMeHHbIMMW MO YCNOBUIO 3afjauyn. BbinonHATb
npeobpas3oBaHNA BblpaXEeHWA: NPUBOLUTL NOA06GHbLIE Cllaraemble, packpbiBaTb CKOOKMU.
HaxoanTb 3HaYeHMWEe BbIPQXEHWUS C MEPEMEHHBIMU MPW 3aaHHbIX 3HAYEHNAX NEPEMEHHbIX.
KnaccngpuunposaTb anrebpanyeckune BolpakeHs. ONUCbIBaTb LieNble BblpaXKeHUS.
dopmynupoBaTb onpefeseHne TMHERHOTO ypaBHeHNA. Pewatb NMHENHOe ypaBHEHMWE B
ob6wem Buge. MHTepnpeTnpoBaTb YpaBHEHUE KaK MaTeMaTUYeCKY MOAENb peanbHOl
cuTyaumu. OnucbiBaTb CXeMY pelleHUsA TEKCTOBOI 3afaun, NPUMEHATb €€ AN5 peLleHuns
3agau

®opMynMpoBaTh:

OnpeaeneHns: TOXK/AECTBEHHO PaBHbIX BbIpXXEHUI, TOXAECTBA, CTENEHN C HaTypasibHbIM
nokasaTefiemM, OfHOYEHA, CTAHAAPTHOIO BUAA OAHOUYNEHA, KO3 MLMEHTA OfHOYSEHA,
CTEMeHW OfHOYNEHA, MHOTOY/IEHA, CTEMEHN MHOTOUY/IEHA;

CBOMCTBA', CTEMEHW C HATypasibHbIM NMOKa3aTe/leM, 3HaKa CTEMEHN;

npasnia: 4OKa3aTeNbCTBA TOXAECTB, YMHOXEHUA OAHOUYIEHA HA MHOTOYJIEH, YMHOXEHUS
MHOTOUYJIEHOB.

JoKasblBaThb CBOWCTBA CTEMEHW C HAaTypa/nbHbIM MOKa3aTeneM. 3anucbiBaTb U 4OKa3blBaTh
(hopMy/ibl: NPOU3BEJEHUSA CYMMbl U PAa3HOCTU [BYX BblPaX€HM, pa3HOCTM KBAAPaTOB [BYX
BblpaXeHWUI, KBagpaTa CyMMbl U KBagpaTa pasHOCTU ABYX BblpaXKeHUIA, CyMMbl Ky60B U
pa3HOCTM Ky6OB [BYX BblpaXKeHMUIA.

BblUNCNATb 3HAYEHUE BbIPAXEHUI C NepeMeHHbIMU. MTPUMEHSATbL CBONCTBA CTENEHU AN
npeo6pa3oBaHns BbipaXXeHU. BbIMOMHATD YMHOXEHWE O4HOUYTEHOB U BO3BEAEHUE
OfHOYJIeHa B CTeneHb. MpPUBOANTL OJHOUY/EH K CTAHAAPTHOMY BUAY. 3anncbiBaTh
MHOTOY/NIEH B CTAHAAPTHOM BUAe, ONPefeNsaTh CTeNeHb MHOro4neHa. MNpeo6pa3oBbiBaTh
Npoun3BejeHNe OJHOUYEHA U MHOTOYJIEHA; CYMMbl, Pa3HOCTH, MPOU3BESEHUS ABYX
MHOTFOY/IEHOB B MHOTOUY/IEH. BbIMOMHATL Pa3fioXXeHNe MHOTOUY/TIEHA HA MHOXUTENN



Konnuyectso XapaKTepuUCTMKa OCHOBHbIX BUAOB AeATENIbHOCTY YYeHNKa
Pasgen yacoB (Ha ypoBHe y4yebHbIX fecTBUI)

cnoco6oM BbIHECEHWS 0BLLEr0 MHOXMUTENS 3a CKOGKM, CMOCO6OM rpynnupoBKM, No
thopMynam COKpaL,éHHOTO YMHOXEHUSA U C MPUMEHEHUEM HECKOJIbKMX CMOCO6OB.
Mcnonb3oBaTh YKazaHHble Mpeo6pa3oBaHus B MPOLECCE PEWEHUs YPaBHEHWIA,
40KA3aTeNbCTBA YTBEPXKAEHU, pELIEHNS TEKCTOBbIX 3azau

MpuBoaNTb NPUMepPbl 3aBUCUMOCTe MeXAY BeanunHamu. Pasnnyatb cpegu
3aBUCMMOCTEN PYHKLMNOHaNbHbIE 3aBUCKMOCTMU.
OnucbiBaTb NOHATMUA: 3aBUCMMON N HE3ABUCMMOWK NepeMeHHbIX, PYHKLNUKN, apryMeHTa
(hyHKUMYK; cnocobbl 3afaHna pyHKuun. dopMynmposBaTb onpegeneHns: o6nacTu
onpegeneHns QyHKUMmM, 061acTu 3HaYeHNN QyHKUMK, rpadmnka QYHKLWUMN, TUHEAHOA
D YyHKLUY 12 YHKLMW, NPAMO/A NPONOPLUOHANBHOCTH.
BbluncnaThb 3HaYeHUe PYHKUMM NO 3afaHHOMY 3HayeHUto aprymeHTa. CoctaBndTb
Tabnmubl 3Ha4YeHWn GyHKUMN. CTponUTb rpadmK GyHKLUK, 3agaHHON TabnnyHo. Mo
rpadmky QYHKLUW, 9BAAIO LW EACA MOLENbIO peanbHOro npouecca, onpeaensitb
XapaKTepucTUKM 3Toro npouecca. CTpouTb rpadMK NMHENHON YHKLUW U NPAMONA
nponopunoHanbHOCTU. ONMCbIBaTL CBONCTBA 3TUX (DYHKLWIA

MpuUBOANTb NPUMeEpPbI: YPAaBHEHUS C ABYMS MEPEMEHHBIMU; TNHENHOTO YPAaBHEHUSA C ABYMS
MepeMeHHbIMUW; CUCTEMBI BYX IMHENHbIX YPAaBHEHWI C ABYMS NEePEMEHHbLIMU; peasibHblX
MpoLeccoB, 415 KOTOPbIX YPaBHEHUE C BYMS NEPEMEHHBIMW UAN CUCTEMA YPABHEHU ¢
OBYMS MEPEMEHHbIMU ABASOTCA MaTEMATUYECKUMU MOAENSMU.

OnpepfensTb, ABASETCA N Napa Ynces pPelleHNeM LAHHOTO YPaBHEHWSA C ABYMS
MepemMeHHbIMU.

dopmMynmposaTh:
c . ONpefieNleHNA: peweHmns ypaBHeHNA C ABYMSA MEPEMEHHbLIMW; YTO 3HAYUT PELINTH
NCTEMbI JIMHENHBIX
16 ypaBHEHWE C ABYMA NMepeMeHHbIMU; rpauka ypaBHeHUs C ABYMSA NMEPEMEHHbIMN;

ypaBHEeHMW

NNHENHOTO YPaBHEHUS C BYMS NEPEMeHHbIMU; PELLEHUS CUCTEMbl YPAaBHEHWI C ABYMS
C ABYMSI MEPEMEHHbIMMU

MepeMeHHbIMU;

CBOWCTBA YpaBHEHWUI C ABYMSA MepPeMEHHbIMN.

OnucbiBaTb: CBONCTBA rpadymkKa NMHEHRHOTO ypaBHEHUSA B 3aBUCUMMOCTM OT 3HAYEHMWIA

KO3 pnLuMeHTOB, rpauuecknii MeTop pelleHns CUCTeMbl 4BYX YPABHEHUN C ABYMSA
MepeMeHHbIMW, METOA NMOACTAHOBKM M METOJ CNOXEHUS AN1F PelleHUs CUCTEMBI BYX
NNHENHbIX YPAaBHEHWUI C ABYMS MEPEMEHHBIMU.

CTpouTb rpaMk NMUHERHOTO YpaBHEHUS C ABYMSA MepeMeHHbIMUW. PellaTh CUCTEMbI ABYX



KonuuectBo XapaKTepUCTUKA OCHOBHbIX BUAOB AeATENbHOCTU YUYEHUKaA
Paspen yacoB (Ha ypoBHe y4ebHbIX AecTBUIA)

NINHENHBbIX YPABHEHUN C JBYMS NEPEMEHHBIMU.

PewaTb TEKCTOBbIE 3aaun, B KOTOPbIX CUCTEMA [BYX IMHENHbIX YPaBHEHUI C LBYMS
MepeMeHHbIMM SABMISETCA MaTEMATMUYECKOW MOZENb0 peanbHOro npouecca, u
WHTEPNPeTMPOBaTh PE3yAbTaT PELIEHNS CUCTEMbI

MoBTOpeHue n
cumcrtemaTmsauuna 6
y4yebHOro MaTepuana

NToro 102 yacoB



KAJIEHOAPHO-TEMATWYECKOE MMAHVNPOBAHWE no «Anrebpa 7 km»

M>

4-6

7-11

12-16

(34 B Hefento, 34 Hepenw, 102 yac ) 2022/2023r

[aTa nposefeHus

Kon-Bo ypoka
Temaypoka 4acoB N0 kon-so nnaH thakT
nnaHy uac. no
thakTy

MoeTopneHue. (34

BxogHaa KOHTponbHada paboTa Nel no 1 3.09.
MaTemaTWKe 3a Kypc 6 Knacc.

YMHOXeHNe U aeneHune gpobeii. CnoxeHue un 1 6.09.
BblUMTaHWE YUCeN C pasHbIMU 3HaAKaMu

YMHOXeHNEe U feneHne NoN0XUTENbHbBIX U 1 8.09.
oTpuuaTenbHbIX Ynucen. PeweHne ypaBHeHU

Mnasa 1. IlnHeinHoeypaBHEeHNEe C OAHON NnepemMeHHON.(154)

BeepeHue B anrebpy. 3 10.09

13.09

15.09

JTnHelHOe ypaBHeEHUE C O4HOW MEPEMEHHOW. 5 17.09

20.09

22.09

24.09

27.09

PeweHne 3agay ¢ NOMOL, b YPaBHEHUNA. 5 29.09

01/10

MpumeyvaHwne



17

18

19-20

21-23

24-26

29-30

31

32-34

MoBTOpeHMWe M cucTemMaTmnsalyma yuebHoro
mMaTepuana.

KoHTponbHas paboTa Ne2.

TOXAECTBEHHO paBHble BbipaXeHuUs. ToX/aecTea.

CTeneHb C HaTypanbHbIM NoKa3saTe/ieM.

CBoiicTBa CTEMNEHM C HaTypaJbHbIM NOKa3aTeNleM.

OpHOYNEHDI.

MHOrFo4YNEeHbI.

CnoxeHue M BblYNTaAaHME MHOTOYJIEHOB.

04.10

06.10

08.10

11.10

13.10

Mnaga 2. Llenble Bbipa>keHus. (524)
15.10

16.10

20.10

22.10

01.11

03.11

05.11

08.11

10.11

12.11

15.11

17.11

19.11



35

36-39

40-43

44-46

47-49

50
51-53

KoHTponbHasaA pa6oTa Ne3

YMHOXEHNe OfHOUYNEeHa HA MHOTOUY/IEH. 4
YMHOXEHWEe MHOTO4YJileHa HAa MHOTOUYNEH. 4
Pa3fnoXxeHne MHOro4YsieHa Ha MHOXWUTENN. 3

BbiHeceHue O6LIJ'eF0 MHOXWNTENN 3a CKOGKMW.

Pa3noXeHWe MHOTOYEHA HAa MHOXMUTENU, 3
MeToA rpynnupoBKHM.

KoHTponbHasa paboTa Ne4. 1
MponsBegeHne pasHOCTU U CYMMbI ABYX 3
BblpaXKeHui.

22.11

24.11

26.11

29.11

01.12

03.12

06.12

08.12

10.12

13.12

15.12

17.12

20.12

22.12

24.12

27.12

12.01
14.01



54-55

56-59

60-62

63
64-66

67-68

69

70-71

72-73

74-75

Pa3HOCTb KBapaToB [1BYX BblpaXKeHWii.

KBagpaT cyMMbl U KBajpaT pa3HOCTW ABYX
BblpaXKeHMN.

Mpeo6Gpa3oBaHue MHOTo4YNeHa B KBagpaT CyMMbl
VAW Pa3HOCTW ABYX BblpaXeHMU.

KoHTponbHasa pa6oTa Ne5.

MMpuMmeHeHne pasnUUHbIX cnocob6oB pas3noXxeHunsa
MHOTFo4sneHa Ha MHOXMUTenNn.

MoBTOpeHUe n cuctemaTusaymsa yuebHoro
maTtepuana.
KoHTponbHas paboTa Ne6.

CBA3N MeXAy BeNnYnHammn. ®yHKLMA.

Cnocob6bl 3agaHNsi PYHKUNN.

Mpapmk pyHKYMN.

17.01

19.01

21.01

24.01

26.01

28.01

31.01

02.02

04.02
07.02
09.02
11.02
14.02
16.02
18.02
21.02
25.02
28.02
02.03
Mnaga 3.®@yHKUMN.(124)
04/03
09.03
11.03
14.03
16.03
28.03



76-78 NInHenHas pyHKUMA, ee rpaduK U cBOICTBA. 3 30.03

01.04

04.04

79 KoHTponbHasa paboTa Ne7. 1 06.04

naBa 4. CUcCTEMbl TMHEAHbIX YPAaBHEHUNA C ABYMS nmepeMeHHbIMKN.(194)

80-81 YpaBHeHNA Cc ABYMA NepeMeHHbIMWU. 2 08.04

11.04

82-83 TnHeliHOe ypaBHeHUE C ABYMS MEPEMEHHbIMU © 2 13.04

ero rpaguk. 15.04

84-86 Cucrtembl ypaBHeHUN C ABYMSA NMEPEMEHHbIMMA. 3 18.04

Mpauyecknini meTon peweHus. 20.04

22.04

87-88 PeweHne cuctembl NUHENHbIX YPpaBHEHUII METOLOM 2 25.04

NoACTaHOBKMN. 27.04

89-91 PeweHne cucteM NUHENHbIX ypaBHEHUI MeTOLOM 3 29.04

CNOXeHUA. 02.05

04.05

92-94 PeweHne 3agay ¢ NOMOLW b CUCTEM NUHEWHBIX 3 06.05

YPaBHEHUIA. 11.05

13.05

95 MoBTOpeHMe n cuctemaTusauna yuyebHoro 1 16.05
mMaTepuana.

96 KoHTponbHasa pa6oTa Ne8. 1 18.05

MoBTOpeHMe n cucremaTmnsaumnsayyebHoro maTepuana.(6u)

97-99 MoBTOpeHWe M cucTemaTm3ayna y4ebHoro 3 19.05

mMaTepuana 3a Kypc anrebpbl 7 knacca. 20.05

23.05

100 MTorogass KOHTponbHaa pa6oTa Ne9. 1 25.05

101-102 MoBTOpeHMe n cuctemaTusaLnsa yye6Horo 2 27.05

mMaTepuana 3a Kypc anre6pbl 7 knacca. 30.05

Bcero: 102



OnucaHune y4ebHO-MeTOANYECKOr0 U MaTepuasibHO-TEXHUYECKOro obecneveHns 06pa3oBaTe/IbHON fesATe/IbHOCTU
7 Knacc

AnAa ydeHukKa:

1 Anrebpa: 7 Knacc: y4ebHNK AN yyalmxcs obuieobpasoBatesibHbIX yupexxaeHuid / A.ll. Mep3nsk, B.B. onoHckui,
M.C. Akup. — M.: BeHTtaHa-I"pad, 20109.

2. https ://intemeturok.ru/

3. https://www.twiddla.com/

Ana yuntens:

1 Anrebpa: 7 Knacc: y4ebHUK AN yyalimxcs obuieobpasoBaTesibHbIX yupexaeHuit / A.l. Mep3ansik, B.b. MonoHckui,
M.C. Akup. — M.: BeHTtaHa-I"pad, 20109.

2. Anrebpa: 7 Knacc: agnakTUYeckne Matepuanbl: Nocobre Ans yvalmxcst o6uieobpasoBaTenbHbIX yupexaeHuid/ Al
Mep3nsik, B.b. MonoHckuia, E.M. PabuHosu4y,M.C. Akup.-M.: BeHTaHa-I"pad), 2019

3. Anrebpa: 7 knacc: metogmyeckoe nocoove/E.B.byuko, A.I'. Mep3nsk, B.B. MonoHckuid.-M.: BeHTaHa-I"pad, 2018
4. https://intemeturok.m/

5. https://www.twiddla.com/

6. NHTepHeT pecypchbl.

Cnuncok VIHTepHET - pecypcoB:

1 http://school-collektion.edu/ru - «EgnHas Konnekums UMMPOBbIX 06pa3oBaTe/ibHbIX PecypcoB»

2. http://fcior.edu.ru, http://eor.edu.ru «®egepasbHblil LEHTP MHPOPMALMOHHBLIX 06pa3oBaTe/IbHbIX PECYPCOB»
3. http://www.ed.gov.ru - Caint Pocobpa3oBaHus


https://www.twiddla.com/
https://intemeturok.m/
https://www.twiddla.com/
http://school-collektion.edu/ru
http://fcior.edu.ru
http://eor.edu.ru
http://www.ed.gov.ru

4. http://www.school.edu.ru - Poccuinicknin obpa3oBaTe/ibHbliA NopTa

5. http://www.proshkolu.ru/, - CaWT p[ns BCeX Y4yuTenen-npegMeTHUMKOB BecnniaTHbI  LIKOMbHBIA - nopTasl
«[MpoLLikony.py - BCe LKO/MbI Poccum»

6. http://festival. 1september.ru/ - ®ectuBanb negarornyecknx naeni «OTKPbITbIA YPOK»

7. http://www.metod-kopilka.ru/ - meTognyeckas Konuska yumTens MatemaTuKu.


http://www.school.edu.ru
http://www.proshkolu.ru/
http://festival
http://www.metod-kopilka.ru/
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